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Ileped mem, Kax vuMamsd UHCMPYKYUIO:

IIponykuua ¢pupmer OMRON co3pganHa »AJA MCIOJIB30BAHUA COIJIACHO pPas3pellleHHBIM
nmpoleaypaM KBaJdu(PUIVPOBAHHBIM OIEPATOPOM U TOJIBKO JIA IieJieli, ONMCAHHBIX B JaHHON
UHCTPYKIVIL

B naHHOI MHCTPYKIMM IPUHATHI CIeAYONe 0003HaYeHNA 1A MHANKAIUN U KJIacCuUKaIn
npenymnpeskaanimx coobirennuit. O0A3aTeJbHO YUMTBHIBATE 3Ty MH@POpMammio. Ecan
npeHeOpedsb MPEeNyIPEerKAeHNAMY, DTO MOYKET II0BJeYb HEeCUaCTHbIE CJIydan C JIIOAbBMU WJIN
TIOBpesKIeHe 000pyIOBaHMA.

Onacnocmds! VYrasbiBaer Ha wuH(bOpMaUMoO, NpeHeOpesKeHMEe KOTOPOil ¢ OOJBIION HoJIeik
BEPOATHOCTY [IOBJIEYET CMEPTDb UJIN TAMKEJIbIE YBEUbA.

IIpedynpexncoenue! YrasbiBaer Ha uMHPOPMALMIO, TPeHEOPEIKEHNE KOTOPOI MOYKET IIOBJIEYb CMEPTD
VIV TSYKeJIble YBeYbs (C MEHBIIIEl CTEIIEHbI0 BEPOATHOCT).

Brumanue! Yxaspsaer Ha wuHboOpMaunuio, OpeHeOpPEIKEHUME KOTOPOM MOKET II0BJIEYb
OTHOCUTEJIBHO Cepbe3Hble MV HeDOoJIbIe TPaBMbl, IIOBPeXKAeHe 000pyA0BaHNA
MJIV HETIPaBUJIBHYIO paboTy.

Cnpasounaa ungopmayus o6 uzdeausx OMRON

Bcee uzgenna OMRON nunrytcesa B ZaHHOM MHCTPYKIMM ¢ IpomncHoi OykBbl CioBo “Biok”
TaksKe muIeTcsa ¢ 60JbII0i 6yKBbI, Korga oHo oTHOcKUTCA K tponykimy OMRON, HezaBucuMO OT
TOTO, IIOABJIAETCA OHO MJIM HET B COOCTBEHHOM MIMEHN MBI eNA.

Coxpamerne “Ch”, xoTopoe mnoABJAeTCA B HEKOTOPBIX PEMKMMAX MHIMKALUM Y HEKOTOPBIX
npoxnykTax OMRON, yacTo o6o3Ha4aeT “cyioBo” (word) 1 B JOKyMeHTaIY UMeeT COKPaIlleHHOe
obos3HaueHne “Wd”.

Coxkpamenne “IIR” (PC) osmauator IIporpammupyemsiii Koutposiep (Programmable
Controller) un B Apyrux cMbICJIaX He VICIIOJIb3yEeTCH.

Cpedcmaa évilenerHus unopmayuu

B s1eBOJI KOJIOHKE NAaHHONM MHCTPYKLMM IOABJIAIOTCHA CJIELYIOIIMe 3aroJIOBKM AJA 00JierdeHns
ompesiesIeHNA TUIa MHGOOPMaLIL.

3ameuarue  YKasplBaeT MHQPOPMAIMIO, 3acJysKMBampIlero ocoboro mMHTEpeca A
s dexTnBHON 1 yHoodHOI paborsl n3gennit OMRON.

1,2,3,.. Yxa3sblBaeT Ha IepPedMCJIeHNA TOTO MM MHOTO PoJia, TaKle, KaK IPOLIe Iy Phl, CIIVICKN
U T.1.

© OMRON, 1995

Bce mnpaBa coxpaHenbl. Hmukakymo dYacTb [JaHHOTO JOKyMeHTa HeJb3d pPa3MHOMATb, 3arpykaTb B
MH(MOPMAIVIOHHO-IIOMCKOBBIE CHUCTEMBI MM IIepefaBaTbh B J000i opMe, MeXaHMYECKOl, DJIEKTPUUECKOIL,
poToKOmMIPOBaHMEM, MATHUTO3AINCHIO MV KaK0l-11160 ApyToii, 6e3 mucbMeHnHOro pasperrenns OMRON.

ITaTeHTHO} OTBETCTBEHHOCTM 3a NCIOJb30BaHMe MH(MOPMAIMM B JaHHOM JOKyMeHTe He HecercA. Bojiee Toro,
nockoabky OMRON nocTosaHHO cTapaeTcd yaydllaTh CBOIO NIPOLYKLMIO, MH(POPMAIMA B JAHHON MHCTPYKIVM MOKET
u3MeHnTheA Oe3 yBenmomiaernA. IIpy moAroToBKe AaHHOM MHCTPYKIMM OBLIN MIPUHATBI BCe MePbI IPEJOCTOPOYKHOCTIL.
Opnnrako OMRON He npuHMMaeT Ha ce0s1 OTBETCTBEHHOCTY 3a OMOKYM 1y mporrycku. He npuHuMaeTcsa TaksKe HUKaKad
OTBETCTBEHHOCTh 3a yIepO, HaHEeCeHHbIN BCJIEJCTBME IPUMEHEHMA MHQOpMaLMM, cofepskalleiicd B [JaHHOM
JIOKyMeHTe.
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O 0aHHOU UHCMPYKYUU:

CPM1 - »TO KOMIAKTHBIN, OBICTPOAENCTBYIOIINII IporpaMMmupyembiii KouTposaep (IIK),
IpeJHa3HAYEHHBII JJIA oIlepalyii yIpaBJieHuMsa B cucreMmax, Tpebymommx ot 10 mo 50
BXOJIOB/BBIX0OZIOB. ECTh JIBé MHCTPYKI[MM, B KOTOPBIX OIMCAHBI ycTaHoBKa u pabora CPMI:
VHcTpyKIMA 1o paboTe (HaHHAA MHCTPYKLIMA) U VIHCTPYKIMA 10 IporpaMMupoBannio. Kpome
Toro, ecThb VIHCTpYKLMA 110 paboTe co criennaababiMy Os1okamu CPM1-cepun.

B nmanHOI MHCTPpYKIMM OmMcaHbl KOH(Urypaimsa cucteMmsl n1 yecranoBka CPM1, naHbl KpaTKue
ONMCAHMA NOpolenyp pabdoThl Ha IpOrpaMMaTope M IIPeACcTaBJIeHb omycaHma SSS (maker
nonnep:kku SYSMAC). [lna osuakomiennsa ¢ CPM1 unrarite cHagasa JaHHYO0 MHCTPYKINIIO.

B Muctpyknum mno nporpammmpoBaHmioo (W228) naHo pgeTasibHOe omnucaHue (QyHKLINUN
nporpammupoBanusa CPM1. VeTpyknum no pabore ¢ LSS 1 SSS onuceiBaer oneparmu ¢ LSS n
SSS IIK cepuu C. ITpu ncniosbzoBauum LSS Bepcensa goswkHa ObITh He HuKe 5.0.

Ilepen Tem, kak HawaThb ycTaHOBKY 1 pabory ¢ CPM1 BHMMaTeIbHO O3HAKOMBTECH C JaHHONM
MHCTPYKIMEI.

TnaBa 1 comepskuUT KpaTKOe omnycaHue aeiicTBuii no paspaborke cucremsl CPM1, Bo3aMOKHBIE
KOH(PUTYypaly CUCTEMBI U IIPUBOANUT ClIelnpUIecKre XapaKTePUCTUKY U (PYHKIUIL.

T'siaBa 2 ommcbIBaeT TeXHUYUECKNE XapaKTePUCTUKM OJIOKOB, M3 KOTOPBIX cocTaBJsercsa IIK, a
TaK’Ke OCHOBHbBbIE KOMIIOHEHTBI OJIOKOB.

T'siaBa 3 onuceiBaet ycraHoBRY U mogkirodeHne CPMI.

TnaBa 4 onmceiBaeT BO3MOXKHOCTM SSS, HNOAKJIOUEHME IIporpaMmaropa U paboTy c¢
IIPOrPaMMaTOPOM.

T'ymaBa 5 ommchiBaeT, KaK OCYIIECTBJIATb TECTOBBIM IIPOTOH, AMArHOCTUKY M YyCTpaHeHUe
HEeJICIIPaBHOCTE allllapaTHON U IIPOrpaMMHO YacTIL

B ITpunosxkennn A gansl Tabsmier 6;10k0B CPM1 1 conmyTeTBYOIIEN anmnapaTyphl.

B ITpunosxkennu B nanb! rabaputs! 6;10k0B CPM1.

Brumanue!  Ecau npucrynuts K pabore ¢ IIK, He 03HAKOMUTBLCA C JAHHON MHCTPYKLMEH, HTO
MO’KeT IPUBECTHU K HECYACTHBIM CJIYIaAM C IIEPCOHAJIOM, IOBPEKIEHNIO U II0JIOMKe
nagennsa. Iloskasryiicra, IpOYTHUTe KasKAYIO TJIABy Ilepel TeM, KakK IIPOJeJaTb
J100yI0 OIIepanuio.
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BBenenue

B 0annotl enase onucanst xapaxmepucmuxku u pynxkyuu CPM1 u 803moxcHble KoOHPULYPAYUU
cucmembt.
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1.1 Xapaxmepucmuxu u pynxyuu CPM1

1.1 Xapakrepucrturu u pyaxumun CPM1

1.1.1 Xapakrepucruku CPM1

KoHcTpyKIus B BUe eNHOr0 0JI0KA.

CPM1 - »ro IIK, BRImOJHEHHBII B Buuge eguHoro Ojgoxa c¢ 10, 20 maum 30 xaemMmamu
BXOJIOB/BBIX0JI0B, BCTpoeHHbIMHU B ITITY.

CPM1-10CDR{1(10 knemm
BXO[OB/BbIXOZ0B)

o OO0 OOVOOVOD .

OMRON SYSMAC CPM1

COOBDODOD

(@] @]

CPM1-20CDR-{1(20 knemm
BXO[0B/BbIXOZI0B)

(@

SAVACIIGICISIVICICICIVIC IV I

OMRON SYSMAC CPM1

o TCOPVOOVBVODOIVOD o

CPM1-30CDR-1 (30 knemMm BXo40B/BbIXOOO0B)
I so0 00000000000000000000 g

OMRON SYSMAC CPM1

o DOVVOODBOIVOVBVBOOOD

JlomoJIHNTEIbHBIE BXOAbI/BHIXOIbI
K IIITY MO03KHO MOAKJIIOYNTE OJ0K JOIOJHUTEJIbHBIX BXOA0B/BbIX00B (20 BX0I0B/BbIXOOB).
PDyHKIMsS BXOTHOTO PILIbTPA

B CPM1 umeerca ¢pyHrIuA (puIbTpa, CIysKallad JJd IpeJoTBPallleHUs HEKOPPEKTHON
paboTsl, BbI3BaHHON Apebe3roM My momMexamu Ha Bxozax. IIosib3oBaTesb MOKET BBIOMpPATH
KOHCTaHTY BpeMeHl) Bxona u3 pazga 1, 2,4, 8, 16, 32, 64 nan 128 mc.

MauJblit 00'beM 00CIYKUBAHUST
ITamars FLASH obecneunBaet noamepskanue naMaTy 6e3 akKyMyJIATOPa.
CoorercrBue qupekrtusam EC

CPM1 oteeuaer TpeboBanuam EC (mo EMC (25eKTpOMarHuTHO COBMECTUMOCTY) U HUBKOMY
HaIIPAYKEHNIO) 1, CJIeJJOBATeJIbHO, MOMKET BCTpamBaThbCcA B 000pyZOBaHMe, IIpeHa3HAYEHHOE
naa EC. O noppobrocTax crpaBianiTecs y Bamrero npexncrasutenss OMRON.

BxoxHble npepbIBaHNA
Y CPM1-10CDR-? ects 2 Bxona npepsiBaaus, y CPM1-20CDR-? u CPM1-30CDR-? - 4 Bxoza
IpepbIBaHMsA. B nomosHeHMe K OOBIYHBIM BXOAHBIM IpepbiBaHuaAM y CPMI1 ecTb pesxum

CcHeT4dlMKa, B KOTOPOM IIOACUMTBIBAIOTCA BBICOKOCKOPOCTHBIE BXOJHbIE CUTHAJIBI U dYepe3 UX
KpaTHOe 4YMCJIO 3allyCKaeTCdA IIpepbIBaHMe.

Bxoxap! ObICTPOTro pearnpoBaHms

Bxopbl OBICTPOro pearnpoBaHys MOTYT OOHAPY KUTb BXOJHbBIE CUTHAJBI C IIMPWHOI VMMITYJIbCa
0.2 mc, He3aBMcKUMO OT MecTa B IimKJIe ITK. Bxobl 6bICTPOro pearnpoBaHysA M BXOIbI IPePbIBAHNI
JCIIONb3YIOT OJHU I T€ YKe KJIEMMBL.
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1.1 Xapaxmepucmuxu u pynxyuu CPM1

MNurepBanbHblii Talivep

Y CPMI1 ecTh BBICOKOCKOPOCTHOJ MHTEPBAJBHBIN TaiiMep, KOTOPBI MOKHO HACTPOMUTH Ha
muanaszoH 0.5 .. 319 968mc. TajiMmep MOKHO HACTPOUTH Ha 3aIlyCK OTIEJBHOTO ITPEPBIBAHMUA
(pesKMM OIMHOYHOIO IIPEPBIBAHMA) ¥ IIOCTOAHHBIX IIPEPBIBAHMII II0 PACIMCAHUIO (PEeXKMUM
IIpepBIBaHMII IT0 PACIIVICAHNIO).

BBICOKOCKOPOCTHOIT CYETUYNMK

Y CPM1 ecTb BBICOKOCKOPOCTHOJ CHETYNK, KOTOPbI MOKHO MICIIOJIB30BATh B MHKPEMEHTAJIbHOM
peKuMe MM PEeXKMMe ILIIOC/MMHYC. BBICOKOCKOPOCTHOM CYETUYMK MOYKHO OOBEIVHUTH C
BXOJHBIMIY IIPEPBIBAHNAMMN AJIA OCYIIIECTBJIEHNA YIIPaBJIEHMA C IIOMOIIBIO CpaBHeHMA (J1mbo ¢
3aJIaHHOV BEJIMYMHOM, 100 ¢ 30HOI, IpUYeM Ha Hero He OyeT BiIMATH AsnHa nykia ITK.

PDyHKIMS AaHAJIOTOBOTO 3aJaHU S

Ha CPM1 umerTca aBa aHAJIOTOBBIX PETrYJATOPa, KOTOPBIE CIYKAT JJIA PYYHOrO 3allaHUA
aHAJIOTOBOV BEJIMYIHEI.

Ceaszs HOST LINK

CPM1 coBmectum c cucremoir cBasm HOST LINK, kortopas M03BOJAET CBA3BIBATHCA C
nepcoHabHbIMM KOMIIbIOTepamMu. CPM1, ncnosne3ytommii cucremy cBasu HOST LINK, mosxkeT ¢
riomornbio komasy HOST LINK cBaswsiBaThCA ¢ mporpaMMupyeMbsiM TepMmuHaaoM (IIT).

Ananrtep RS-232C ucnonb3yercsa aida ceas3u 1:1, a agantep RS-422 ncnosb3yeTcs AJisa cBA3U
l:in.

Ceass 1:1

MoskHO cO3IaTh JIMHMIO NaHHBIX ¢ 00JacTbio o0ImX mgaHHbIX ¢ apyrum CPM1, CQMI1 nan
C200HS. Ina ceasu 1:1 caysxut agantep RS-232C.

Ceazs NT LINK

BBICOKOCKOPOCTHBIE OIlepalyy MOXKHO OCYII[eCTBUTh, O0ecIledyuB IIPAMON AOCTYI IIyTeM
noxkiodernua CPM1 k nporpaMMupyeMoMy TepMMHaJy ¢ Imomoubio nHTepderica NT LINK.
J1s aToro ucnoasayercsa agantep RS-232C.

CrangaprHble nepudepniinpie ycTpoiicTBa
CPMI1 wucnosb3yeT Te ke IporpaMmaTop, naker mnopfepsxkkn SYSMAC (SSS) u maker
IOAePsKKM JIeCTHMYHBIX nuarpamm (LSS), kak u korTposneps! Tuna MINI-H 1 CQMI1.

1.1.2 KinemMHHIEK BX0[a,/BbIXoja - pacupeaejgenne outoe IR

B caemyromiesi Tabauile nokasaHo, kakyue 0uTh! IR mpuBA3aHbI K KileMMaM Bxoza /Beixoga IITY u
0JI0Ka pacUIMpeHNns BXOJI0B/BbIXOIOB.

Koaudectro kiaemm Bxoga,/epixoaa na I[ITY IMuranue Homep
Kaemmsr IITY Kaemmbl 0J10Ka pacuimpeHust Mozae
Bxoabt Boixoas! Bxoabt Boixoan!

10 6 Touek: 4 TouKM: 12 Touek: 8 Touek: IIep. Tox CPM1-
00000 ... 01000 ... 00100 ... 01100 ... 10CDR-A
00005 01003 00111 01107 ocr. ToK CPMI1-

10CDR-D

20 12 Touek: 8 Touek: 12 Touexk: 8 Touek: IIep. Tox CPM1-
00000 ... 01000 ... 00100 ... 01100 ... 20CDR-A
00011 01007 00111 01107 oer. Tox CPMI1-

20CDR-D

30 18 Touek: 12 Touek: 12 Touek: 8 Touek: IIep. Tox CPM1-
00000 ... 01000 ... 00200 ... 01200 ... 30CDR-A
00011 01007 00211 01207
00100 ... 01100 ... ocr. Tox CPM1-
00105 01103 30CDR-D
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1.1 Xapaxmepucmuxu u pynxyuu CPM1

1.1.3 dyuxnuu CPM1

(I)yHKI.H/Iﬂ AHAJIOTOBOTI'O 3alaHUA

Ha CPMI1 mnmeroTca ABa aHAJOTOBBIX PETYJIIATOPA, KOTOPbIE MOYKHO MCIIOJIb30BATh JIJIA PYYHOTO
3aZlaHuA TayiMepa ¥ cueTuuka. [Ipy 1moBopoTe peryJssaToOpoB COILEPIKMMOE COOTBETCTBYIOIIETO
cyoBa MeHsetrcA B nuanasoHe 0 ... 200 (IBouYHO-TecATUYIHOE 3HAYUEHNE).

[NoBopaymBanTe perynstopsbl
otBepTkon PHILLIPS
(kpecToobpa3sHo 0TBEPTKOMN)

AHanorosbiii J )
L ——

perynatop 0 —

AHanorosbli
perynatop 1

bt omron
-

L .
7 00000

IloBopaumBaiite perysaarops! orBepTKoii PHILIPS (KpecToBOi OTBEPTKOIL).

B rabusmnie nmokasano, kakmue 6muThl IR mpuBaAsaHbl K KiaemMMaM Bxona/Bbeixoga IIIIY u 6ioka

pacIpeHns.
Perynsarop CoorBercrByoiee ciioso IR Juanazon
(ABOMYHO-NeCATUIHBIIN)
Amnajgiorossblii perysarop 0 IR 250 0000 ... 0200
AHaJIOTOBBII peryaarop 1 IR 251

PDyHKIMS BXOTHOTO PIIbTPA

Koucranra Bpemenu Bxona 1uia BHeltHuX BxonoB CPM1 mosker ObITh 3amaHa us pAga 1, 2, 4, 8,
16, 32, 64 nun 128 mc. YBesnueHne 3aIePsKKM YMEHbIIIaeT Bo3AelicTBue aApebesra miy noMex Ha

BXOIaX.
T
Bxoga ¢ BHeLLHero !
ycTpoiicTsa '
1 1 1
1
1
1
CocTosiHne
BXO[HOro 6uta
< rd t——»iatr{ KOHCTaHTa
BpeMeHU
Bxoaa

Bxopubie npepbIBaHNA

Y CPM1-10CDR-_ ects 2 Bxoga npepbiBarus, y CPM1-20CDR-_ u CPM1-30CDR-_ - 4 Bxozna
npepbiBauuA. EcTh [Ba peskyuMa BXOLHBIX IIPEPbIBAHMII: MITHOBEHHOE IIPEPBLIBAHNME U PEKUM
CUeTUMKA.

1,2,3,.. 1l.Korma OpuXOOMT CUTHAJI BXOJHOIO IIPEPBIBAHMUA B PEKMME MTHOBEHHOIO
IpepbIBaHMA, IJIABHAA IIPOrpaMMa IIpepbIBaeTcA U Ccpaldy sKe HauyHaeT
BBIIIOJIHATHCA IIPOrpaMMa IIpePbIBAaHNA, HE3aBUCYMO OT BPEMEHM I[MKJIA.

2. B peskuMe cueTa CUrHAJbI BHEIIIHETO IIPePhIBAHUA IOACYUTHIBAIOTCA C BHICOKO
ckopocThio (mo 1 kI'1) 1 mpepbiBaHMe BBI3bIBaeTCA KasKIblil pas, KOrZa CYEeTIUK
nocturaert 3aganud (SV). [Ipu aToMm raaBHadA mporpaMMa IIpepbIBaeTcA ¥ HaYMHAeT
BBIMIOJIHATHCA [IPOTpaMMa IIpepbIBaHNUA. 3aJaHue MOKeT ObITb yCTAHOBJIEHO B
muarasone 0 ... 65 535.

Ha puarpaMmme noxkasaHO MCIIOJIHEHNME IIPOTPAMMBI IIPY IIPEPbIBAHNA.
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1.1 Xapaxmepucmuxu u pynxyuu CPM1

[naBHasi nporpaMma

HH—H——O

BxoaHble
’—I npepbiBaHUSA
"| |_| % Mporpamma npepbIBaHust
4J —
HF——O

H MOV
HHE

H
H—O

END RET
Mogeas IIK Bxopubie 0uThI Bpems peakuyn
CPM1-10CDR-? IR 00003 .. IR 00004 0.3 mc (1 xI'1; B pesxknme cuera)
CPM1-20CDR-?/ IR 00003 .. IR 00006
CPM1-30CDR-?

3ameuanue Ecay BXozbl He UCIIOJB3YIOTCS B KAUeCTBE BXOJHBIX IIPEPBIBAHMI, BXOTHBIE OMTEI
IR 00003 ... IR 00006 MO2KHO MCII0JIB30BATH KaK OObIYHbIE BXObI.
Bxoab! ObICTPOro pearnpoBaHms

Y CPM1-10CDR-_ ecTb 2 KJIeMMBbI AJIs BX0OZ0B ObIlcTporo pearnposanusd, y CPM1-20CDR-_u
CPM1-30CDR-_ - 4. (Oguu m Te 3Ke KJEMMBbl MCIIOJNb3YIOTCA ¥ KaK BXOIbI ObICTPOrO
pearupoBaHNd, 1 KaK BXOJbI IIPEePBIBAHMIL
Bxops! ObicTpOro pearnpoBaHuA MMEIOT BHYTPeHHMUII O0ydep, Tak YTO MOTYyT ObITh OOHAPYKEHbI
CUTHAJIBI KOPOUe, YeM BpeMsA LMKJIA.

Overseeing | Program 110 Overseeing | Program 110
processes execution refreshing | processes | execution refreshing
BxogHon
curHan : . |
(00003) AW '
1 T
IR00003 — | ' I
OavH
LMKN
Mopeas IIK Bxoaubie OuTHI IMupuHa MUH. UMITYJIbCA
CPM1-10CDR-? IR 00003 ... IR 00004 0.2 mc
CPM1-20CDR-?/ IR 00003 ... IR 00006
CPM1-30CDR-?

dynrnus naTepBaabHOro TaiiMepa (IlpepriBaHNusA Mo pacmcaHuio)

Y CPMI1 ecTh BBICOKOCKOPOCTHOI MHTepBaJbHBIN TaliMep, KOTOPBII MOXKHO HAaCTPOMUTb Ha
ananaszoH 0.5 .. 319968 mc ¢ muckperHocTbio 0.1 Mc. TaliMep MOKHO HacCTPOUTBH Ha 3allyCK
OTJZIeJIbHOTO IIpephbIBaHUA (PEeXKMM OAVMHOYHOTO IPEepPbIBAHUA) M IIOCTOSHHBIX NPepPbIBAHUIL 10
pacnymcaHnIo (peskyM IIpepbIBaHMl 110 PACIUCAHNUIO).
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1.1 Xapaxmepucmuxu u pynxyuu CPM1

[naBHasi nporpaMma

H——O
MHTepBanbHbI

’—l |—| Mporpamma npepbiBaHWs
k —
H—O

H MOV
HHE

H
H—O

END

RET

Pesxum DyHruusa

Pesxknm onyHOYHOTO
IIpepbIBaHNA

Bri3bIiBaeT 0HO IpephIBaHME Cpa3y II0CJe OTcueTa Tamepa.

Peskum npepoiBanmii mo BrisbiBaeT npepbiBaHMe KaK b pas [I0cje oTcueTa TaiMepa.

pacnmcanmo

BBICOKOCKOPOCTHOIT CYETUYNMK

Y CPM1 ecTb BBICOKOCKOPOCTHOJ CHETYVIK, KOTOPbI MOKHO JICIIOJIB30BATE B MHKPEMEHTAJIbHOM
peKMMe MM pesKUMe ILII0C/MMUHYC. BBICOKOCKOPOCTHOM CUETUYMK MOMKHO OOBEIVHUTH C
BXOJIHBIMIY IIPEPBIBAHUAMMN JJIA OCYIIECTBJIEHUA YIIPABJIEHNUA C IIOMOIIIBLIO CpaBHEHNA (1100 C
3aJaHHOI BeJIMYMHOI, MO0 ¢ 30HO), TpUYeM Ha HeTo He OyAeT BAUATH AanHa nuija [TK.

Count input
!JT Reset
input

o
o
o
o
o
o

—000001
— 000002 —

o o) Solenoid Rotary
DD VIOV 1 Oatumk | Encoder
] o B
OMRON SYSMAC CPM1 D D D i
.
[PICICIRICICICIRIS) Motor
o o

Pesxum JIHKpeMeHTaIbHBI

ITnroc/Munyc

DyHKIUN BXOA

00000: Bxox cpaser A
00001: Bxox chassr B
00002: Bxox cpasnr Z

00000: CueTHBI BXOT,
00001: cm. mpuM.
00002: Bxox cOpoca

MeTon BBOIA

PasnocTs hasz

JVInuBuayabHbBIE BXOIBI

YHacrora cueTra

2.5 KI'1g

5.0 xkI'1g

Jlnamas3oH cueTa

-32 767 .. 32767

0..65535

MeTonp! yripaBiieHNsa

pepbIBaHNIA.

YupaBJjeHNe CpaBHEHMEM II0 30HE:
Brogarca no 8 rpaHuI] 30H (BepXHAA U HUMKHAA I'PAHNIA) U
HOMEPOB IIOAIIPOrPaMM IIpePhIBAHMIL

YupaBieHne cpaBHEHMEM 10 KOHEYHOMY 3HAYEHMIO:
Brogarcsa no 16 KOHeYHBIX 3HAYEHMI ¥ HOMEPOB IIOAIIPOrpaMM
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1.2 Konguzypayus cucmembvt

3ameuarue B mHKpeMeHTaJ bHOM pexkume gaHHbIM Bxof (00001) ucnonb3yeTca KaK OOBIYHBIN

BXO]I.

1.2 Koudourypanusi cucremMbl

1.2.1 Koudurypauus I{ITY u 6;10Ka JOHOJHUTEIbHBIX BX0OB/BbIX0I0B

CPM1 UMYy Brok AononHUTEeNbHbIX BXOA0B/BbIXOA0B
- soe coooscss O O OOOOVDOOOOOOD L
OMRON SYSMAC CPM1 % 20EDR
A DOOOOVDD olo DOOOODOOVDOD r
CoeauHuTenbHbIN Kabenb
oIy CepMi1

B Tabimie npusenens! mects Tunos IIITY. Bece BEIXOABI peJieiiHbIe.

Yucao Bxoabt Brixoasl IMuraane Homep moaesn

BXO/I0B/BBIX0/I0B

10 6 4 IIep. Tox CPMI1-10CDR-A
ITocT. TORK CPM1-10CDR-D

20 12 8 IIep. Tox CPM1-20CDR-A
ITocT. TOR CPM1-20CDR-D

30 18 12 IIep. Tox CPM1-30CDR-A
ITocT. TOR CPM1-30CDR-D

Biok JAOIIOJTHUTEJIBHBbIX BXOI{OB/BLIXOIIOB

B Tabimmiie onmcan 6J10K JOIOJHUTEJIBbHBIX BXOJ0B/BBIX0OJOB. Bce BBIXOIBI peJieiiHbIe.

Yuco BX0I0B/BBIX0/I0B Bxoapl Buixoan! Homep momenn
20 12 8 CPM1-20EDR
1.2.2 Ceaszp HOST LINK

Csaszp HOST LINK no3sBosigeT yopaBiAaThb ¢ yIIpaBJIAoIero Komnbiorepa o 32 IIK OMRON.
Coennuennsa xkommnbioTep - IIK MOKHO OCyIIeCTBUTH TaKuMMM ajamntepamy, kak RS-232C u
RS-422.

Crazs 1:1

Ha caenytoiieit cxeMe mokazaHbl BOBMOKHbIE MeTonb! cBA3u 1:1 mesxkny CPM1 n IBM PC/AT
MJIVL COBMECTUMBIM KOMITBIOTEPOM.

ApanTep
Kabenb RS-232C RSF232( —
. CPM1 LNy
' soe cococsss O
[e] o0
I ‘OMRON SYSMAC CPM1
I E
CQM1-CIF02 o DOOOOOOD -

IBM PC/AT nnun
COBMECTUMBIV

L=

_17-



1.2 Konguzypayus cucmembvt

IMoagkoYeHNE K MPOrpaMMIPYEMOMY TE€PMIUHALY

Ha cxeme moxasanbl BO3MOKHBIe MeToabl coenuHeHns mexny CPMI1 u mporpaMMupyeMbIM
TEPMMHAJIOM (MHAMKATUPYIOIIVM YCTPOVCTBOM).

Mporpamupyemeii Apantep RS-232C
TepMuHan
o Kabenb RS-232C
=
|-
|-
= CPM1 LMY
T soe coovosss O
OMRON SYSMAC CPM1
i:|:|] OOOOOOOD o
Cgesaszb 1:N
Ha cxeme nokaszano, kak noakmaounTs K IBM PC /AT nan coBMecTMoMy KoMIbloTepy 1o 32 ITK
OMRON.
O Kabenb AnanTep
RS232C  Rs422  cpwm1 Ly
0 J Ka6enb [ 060 00000000 =
— RS-422
N\
/—\ OMRON SYSMAC CPM1
| |
MPCA BOBOOOO ol
CPM1 LMY
060 00000000 =
0oonao
OMRON SYSMAC CPM1
.
Apantep
CBS13U [CICICISICISISIS] @
B500-AL004
Makc AnvHa kabens | |
RS-422 - 500 m - [Opyrve MK OMRON |

Apanrepsl n Kabess

B cienyromreit Tabmmiie mepedncIA0TCA afanTepsl U Kabessd, ucnosb3dyeMmsle mpu cBA3u HOST

LINK.
Hanmenosanme IIpumenenne Homep mopaesn
Apnanrep RS-232C OcyuiecTBJAeT Ipeodpa30BaHNA B YPOBEHD CPM1-CIF01
Ananrep RS-422 nepucepuitHoro nopra CPM1-CIF11
CoenuHnTeJIbHBIE Cayskat nia nogkiatodenusa IBM PC/AT nun CPM1-CIF02
kabessa COBMECTMMBIX KOMIILIOTEPOB (AJIMHA: 3.3 M)
AgnanTep cBaA3u OcyiecTBisgeT Ipeobpas30BaHua MEXKIY NT-ALO001

dopmaramu RS-232C 1 RS-422

1.2.3 JIuaun cBsazu 1:1

Mosxno cozpats auanio cas3u (DATA LINK) c obsacteio ganueix B gpyrom CPM1, CQM1 nan
C200HS. Ina ceasu 1:1 ucnoasayercda agantep RS-232C.
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1.2 Konguzypayus cucmembvt

6 Apantep
Kabenb ~ Rs-232c  CPM1 LMY
ALY Q 9 so0 cocscoces I
OMRON SYSMAC CPM1
Qo000 o
CPM1 LMY
9 soo cooococs
: OMRON SYSMAC CPM1
I
I
I OOOOOODO o
I
I
I CQM1 - cepus MK
| . a
L__
I
I
I
I
I
I L )
| C200HS - cepus MK
I o
| o
! 8
I &
@
| :
=—-= ©
&
&
&
®
o o
HaumeHnoBaHue IIpnmenenne Homep mopenu
Apanrtep RS-232C OcyiecTiseT npeobpas3oBaHne B (popMaT CPM1-CIF01
nepudepuifHOro nopTa
1.2.4 Ceass NT LINK

Vlcrione3ysa cBase NT CPM1 gepes agantep CPM1 MOKHO HOAKJIIOUNTE K IPOTPAaMMIPYEMOMY
tepmuuaty (nHTepderic NT LINK) uepes agantep RS-232C.

Mporpamupyembiii Apantep RS-232C
TepMuHan O]

Kabenb RS-232C

oooogd

CPM1 LNy

o [CACRCICICISICIVICICIV] S

(coooo)
© Qooo ©

© 0

OMRON SYSMAC CPM1

el

o DOBOOOOD o

HaumeHnoBanue IIpumenenue Howmep mopenn

Apnanrep RS-232C OcyuiecTBigeT Ipeobpa3oBanue B popmMat CPM1-CIF01
repudepuitHoro opTa
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1.2 Konguzypayus cucmembvt

1.2.5 JIuaun cBsa3u nepudepuitHbIX yCTPOIICTB
IIporpammy CPM1 MOKHO HamMCaTb ¥ OTPEAAKTUPOBATH C I[IOMOIIBLI0 [IPOrpaMMaTopa WUJIn
IIePCOHAJIBHOTO KOMIIBIOTEPa C UcIiosnb3oBanueM SSS num LSS.
IIporpammaTop

K CPM1 mosxkHO nonkmounts mnporpammaTopsl CQM1-PRO01-E nin C200H-PRO27-E, xak
IIOKa3aHO Ha CXEMe.

) —
| | [= o
o o T oo coocvcsss
I I
:::%%: = :E%: OMRON SYSMAC CPM1
iii%%i ] i%%i
I o 000000 C200H-CN222

o POOVOOOO o
CQM1-PRO0O1-E  C200H-PRO27-E N
HaunmeHnoBaHue Homep moaenu
IIporpammarop cepun CQMI1 (ITocTaBisercs c kabeaem) CPM1-PRO01-E
IIporpammarop cepun C200H CPM1-PRO27-E
CoenuunresbHbIEe Kabes Hanua kabessa: 2m CPM1-CN222
cepuut C200H Hanua kabesnsa: 4m CPM1-CN422
SSS, LSS

K CPM1 M0KHO TOJKJIIOUNTD IIEPCOHAJIBHBIN KOMITBIOTED € TTakeToM mporpamm SSS mum LSS,
KaK [IOKa3aHo Ha cxeMe. PazBoaky rabena RS-232C cm. 3-4-7. Bepcua SSS possxHa ObITH He
ke 2. [TogpobuocTn o SSS cwm. 4.1

RS 232C

RS 232C

O CPMA1
< DOO DOV =
o]
g | | ‘OMRON SYSMAC CPM1
[l
| — | i:|:|]
cC M1C 02 ol DOV DD ©

MPCA [| :j I:I

ssS
s

Hamnmenosanue IIpumenenne Homep mogenn

Apanrep RS-232C OcymecTBisaer npeobpasoBanue B (popmat CPM1-CIF01
rieprdpe puiftHOro nopra

CoenHnTeJIbHBII CIysKNUT IJid IOOKJII0YeH) S KOMITbioTepoB IBM CPM1-CIF02

kabeJib PC/AT nnu coBmectumbIx (Janua: 3.3 m). (cm. mpum.)

SSS I komnbiorepos IBM PC/AT nnn CPMI1-ZL3ATI1-E

COBMeCTUMBIX (nuckera 3.5”, 2DD).

3ameuvanue Ilpu OKyInKe yKasblBaiTe HOMEP MOJEJIIL.
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I'naBa 2. Texanueckne XxapakTepPUCTUKI OJIOKOB VI X
KOMITIOHEHTBI

B 0annotl enase npugedensv. mexnuieckue rapaxmepucmuru 6.40xo8, cocmasaserouwux IIK, u
ONUCAHDL OCHOBHDBLE KOMNOHEHMDBL OAOKOS.
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2.1 Xapaxmepucmuxu

2.1 XapakTepucTurm

2.1.1 OGe XapaKkTepUCTUKN

ITapameTp CPM1-10CDR- CPM1-20CDR- CPM1-30CDR-
Hanpsasxenne epeM. TOKa 100 ... 240 B nepewm. Toka, 50/60 I'rg

[ATaRNA IIOCT. TOKa 24 B nocTt. TOKa

Pabouee epeM. TOKa 85 ... 264 B nepeMm. Toka

HAIPAFEHRNE IIOCT. TOKa 20.4 .. 26.4 B moct. TOKa

3Hepronorped- epeM. ToKa makc. 60 BA

JICHIE IIOCT. TOKa makc. 20 Br

ITyckoBoit Tok Makc. 60 A

CepsBucHblit BbIXoA (Tosibko gyt CPM1 | 24 B noct. Toka 300 MA (cM. mpuM.)
IepeM. ToKa)

ConpoTuBJIeHVIE NB0TALNN Muyn. 20 MOwMm (ripm 500 B mmocT. Toka) MEXKIY KIeMMaMuU
BHEIIIHEJ CeTy IIepeM. TOKa ¥ KJIeMMaMI 3aIl/ITHOTO
3a3eMJIeHNA.

OJIeKTpUYecKad IIPOYHOCTD 2 300 B rep. Tora 50/60 I'; (1 MmuEyTa) MEXKIY KIEMMaMu
BHEIIIHEe ceT IlepeM. TOKa ¥ KJIEMMaMM 3aI[UTHOTO
3a3eMJIEHNA.

Tox yreurkn: maxc. 10 MA.

ITomexoycTOYMBOCTD 1 500 B gBoitHOM aMImnTyabl, mmpuHa nMmiyabea: 0.1 .. 1
MKC, BpeMs HapacTaHKuA: 1 He (IpM MMUTALVM IIOMEXN).

BubpoycroitunsocTs 10 .. 57 T'y, amnauryna 0,075 mm, 57 ... 150, yeckopeHne:
9.8 m/c’ (1G) B Hanpasenyu X,Y,Z o 80 MuH. Ha Kax0e.
(BpemenHOI K0a.: 8 MuH. X K0ad. 10 = ob1iiee Bpems 80

MIH).
ConpoTuJeHue yaapy 147 m/c* (15 G) 3 pasa B KaskzoM Hanpasiernmy X,Y,Z
TemmnepaTypa OKpysKarolieii cpeabl IIpu padore: 0..55C
ITpm xpasennn: -20 ... 75 C
BiaskHoCTh 10 % ... 90 % (6e3 KoHmeHcCaIIN)
ATtmocdepa Bes kopponupyrommx ra3os
Paszmep BUMHTOB KJjeMM M3
3aszeMiieHne meHee 100 Om
Y CTONYMBOCTD K IIPEPbIBAHNIO Ilepem. Toka: 10 Mc. MMHUMYM
OUTaHUA IToct. TOKa: 2 MC. MUHUMYM

(IIpepbIiBaHME 10 MUTAHUIO CIIYYAETCA TPV CHMUYKEHUN
muraunsd meHee 85% HOMMHAJA HA BpeMsd, OoJibIiee
BpPeMeHU IIpepPbIBaHNA MUTAHNA).

CreneHb 3aIIUThI IEC IP50

Bec IITY epeM. TOKa makc. 600 r makc. 800 r makc. 900 r
IIOCT. TOKa makc. 500 r makc. 700 ¢ makc. 800 r

Bec 6J10Ka JOIOJIHUTEIbHBIX makc. 600 ©

BXOJOB/BBIXOJIOB

3ameuarue Korma BHEINHWMI MCTOYHMK MUTAHWUA BbIAAET MIJIUIIHUI TOK MJIM 3aKOPOUYEH,
HaOpsAMKeHNMe BHEIIHero MCTOYHMKA nuTaHua mnanaer. OpgxHako IIK Oyner
IIPOJOJLKATE PaboTy.

2.1.2 XapaKkTepuCTUKNI

ITapameTp CPM1-10CDR-_ CPM1-20CDR-_ CPM1-30CDR-_
Mertop ynpaBiaenusa ITo 3anmmcanHOI TporpamMme

Mertop ynpaBiaenusa Iuxanyeckoe cKaHUPOBaHMeE C IPAMbBIM BbIxomoM; O6paboTka ¢
BXOJZlaMM/BbIXOAAaMU HEIIOCPEeACTBEHHBIM OOHOBJIEHVIEM.
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2.1 Xapaxmepucmuxu

ITapameTp CPM1-10CDR-_ CPM1-20CDR-_ CPM1-30CDR-_
AsbIk PeJleiiHO-KOHTaKTHbBIE CXEMBI
[IPOrpaMMIPOBaHNUS

JliHA KOMaHIbI

1 mrar Ha kOoMaHAy, 1 ... 5 CJIOB HA KOMaHILY

Tune! KoMaHs

BazoBrix komau: 14
CrienmaJibHbIX KOMaHI: 77 Turos, 134 KoMaH bl

Bpewmsa ucnosnneHnsa

Baszoswie komangers: 0.72 ... 16.2 MKc
CrnermaJsibable KoMaHbI: 16.3 MKc (komanma MOV)

O0'beM naMATH
[IPOrpaMMBbl

2 048 cjoB

Burer Bx01a

Burer Bxoma: 00000 ... 00915 (Butsl, He 3aeliCTBOBaHHbBIE B KAUECTBE
BXOJIHBIX, MOKHO VICIIOJIb30BaTh B KadecTBe paboumx 61ToB).

BuTe! BBIXOIA

Buret Beixozga: 00000 ... 00915 (Butsl, He 3aeiicTBOBaHHBIE B KAYECTBE
BBIXOJHBIX, MOYKHO MCIIOJIb30BATh B KaUecTBe pabounx OMUTOB).

PabGoune 6urhl

640 6mT 20000 ... 23915 (caoBa IR 200 ... IR 239)

CrenmaJibHbIe OMThI
(oburacTs SR)

256 6mt 24000 ... 25507 (cooBa IR 240 ... IR 255)

Burer BpemenHoro
xpaHeHnd (00J1acTh
TR)

8 our TRO ... TR7

Burer
IOJITOBPEMEHHOTO
xpaHennd (06sacTb
HR)

320 6ur HR 0000 ... HR 1915 (croea HR 00 ... HR 19)

Bcrniomoraresnbabie
ouTel (0bsacte AR)

256 6ut AR 0000 ... AR 1515 (coroBa AR 00 ... AR 15)

Bute! cBA3U
(oburacts LR)

256 6ur LR 0000 ... LR 1515 (coosa LR 00 ... LR 15)

Tajimepsl/CIeTINKYA

128 raitmepos/cuerunkos (TIM/CNT 000 .. TIM/CNT 127).

100-mc rarimepsr: TIM 000 ... TIM 127

10-mc Tasimepsl (BbICOKOCKOpPOCTHBIE cueTuykn): TIM 000 ... TIM 127
(HOMepa TaiiMepoB - Te ke, uTo 1 1A 100 Mmc TaiiMepos)

I[ereMeHTMpyIOLLU/Ie CHETHMKU I peBePCUBHbIE CHETUNKU

ITamare ITapaMeTpoOB

Yrenne/3anucek: 1 024 caosa (DM 0000 ... DM 1023)
Tonbko urenne: 512 caos (DM 6144 ... DM 6655)

O6paboTrka
npepbIBaHUINI

Breranx
IIpepsIBaHMI - 4
(Bpemsa peaxkuun:
maxkc. 0.3 mc)

Bremrnux npepersanmii - 4
(Bpewmsa pearmun: maxkc. 0.3 mc)

3almra rnamMsaTi

ITpu oTrIIIOUEeHNY IMTaHUA HoaAepskuBatoTcesa: cogepsxxkumoe HR, AR, DM,
3HAUYEHIE CYETUMKOB.

Heszasucumoe nuranmue
HaMATU

ITamare FLASH: IIporpaMmma u namaTs DM ToJIBKO 1A YTE€HNA
COXpaHAITCA 0€3 aKKyMyJIATOPa.

CoxpaneHnne ot koHfeHcaTopa: ObsacTs urenns/3amucu DM, obsacts HR,
obsiactb AR 1 06/1aCTh CUETUNKOB IO IePIKUBaETCs KOHAeHcaTopoM 20
nueit mpu 25 "C. BpeMs 3aBUCHUT OT OKPY?KaloIei TeMIIepaTyphL.
ITonpobrOCTNM cM. Ha Tpaduke.

DyurIMN
CaMOAVIATHOCTVIKYA

Hencnpasrocty IIITY (KOHTPOJIBHBIN TaiiMep), cOOI IIIMHBI
BXO0JIOB/BBIX0JIOB, cOOJi TaMATH.

IIpoBepkn nporpaMmsbl

Het komangs! END, omnbxu nporpaMMupoBasnd (IIpOBepAeTCs IIOCTOAHHO
pu pabore).

BbICOKOCKOPOCTHOM
CUETYUK

OnuH BEICOKOCKOPOCTHOM cueTunk: 5 kI'1y omHodasubi nam 2.5 k'
IByxXasHbI (MeTOL JMHENHOIO cYeTa)

JlarpemenTanpublii pesxnuM: 0 ... 65 535 (16 6ur)

Pesxum nutroc /Munyc: -32 767 ... 32 767 (16 6ur)

Bxops! 6p1cTpOTO
pearMpoBaHuA

Te »xe caMble BXOBI CJIY>KaT B KAUeCTBE BXOLOB OBICTPOr0 pearnpoBaHus 1
BXOJI0B BHeIIHMX IpepbiBauuil. (MuH. mupuaa umnyibsca: 0.2 mc).
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2.1 Xapaxmepucmuxu

IIapameTp CPM1-10CDR-_ CPM1-20CDR-_ CPM1-30CDR-_
KoncranTa Bpemenn Mosxet ObITh ycTaHOBJEH HaA 1, 2, 4, 8, 16, 32, 64 num 128 mc.

BXO0Ja

Amnajiorossie 2 (0 .. 200 - TBOMYHO-IECATUYHBIE)

peryasaTopsl

3aBUCHUMOCTH BpEMEHU COXPAaHEHNUA MaMATH OT TEMIIEPATY PbI

Koupmencarop B IIIY caysXut nOjs COXpaHeHMA IIPOTPAMMbl, 3HAYEHMII CUYeTYMKa U
cogepsxumoro obsacteii DM, HR m AR. Bpema coxpaHeHMA 3aBUCUT OT OKPY:KaloIllei
TeMIIEPaTyPBhI, KaK [IOKa3aHO Ha CJIeAYIOIeM Irpaduke.

Bpems coxpaHeHus (aHen)

20
10
7
1
25 40
OkpyxatoLas
Temnepartypa

Ecom cogepsxmmoe obsactu nporpamm IIIY yrepsaHOo, pu mycke B 00JaCTh IIporpaMm Oyzer
cumTaHa mporpamma, 3anmcanHada B naMAT FLASH. Xora nporpamMma 06yzieT BOCCTaHOBJIEHA,
3Ha4YeHNA cueTunkoB 1 obgactert DM, HR u AR 6ynyT yTepsAaHbL

XapakTrepucruru sxoaon IITY

2.1.3 XapaKTepHCTUKU BX0A0B,/BbIX0J10B

ITapameTp

Cunenudpmranus

Bxonnoe HanpssxeHne

24 B nocrt. Tora +10% / -15 %

BxopgHoit mmmniegasc

Bxozer IN 0000 ... IN 00002: 2 kOwm, npyrue Bxoasl 4.7 KkOm

BxopgHoit TOK

Bxozer IN 0000 ... IN 00002: 12 mA gpyrue Bxoabs! 5 MA

Hanpsaxkenue ypoBHa 1

Mwuanmym 14.4 B nocT. Toka

Hanpsasxkenne yposus ()

Maxcumym 5.0 B moct. Toka

3aeprKKa BKJIIOYEeHNA B 1

Maxkcumywm 8 mc.

3aleprKKa BBIKJIIOUYeHNA B (

Maxkcumywm 8 mc.

DyHKIMOHAJIBHAA CXeMa

—O0 O0—0O CeeToawnos
4,7xkOm BXxoAa /V

BHyTpeHHssa
uenb

ITpum.: IIncppsl B ckobrax- gy IN0000O ... IN00002

3ameuanue Ilpy oMoy yCTaHOBOYHBIX IapaMeTPOB MOKHO 3asiaBath 1, 2,4, 8,16, 32, 64 mym
128 mc. Ecan Bxoxner IN 0000 ... IN 00002 mcnosb3yloTcA B KadecTBe BXOJIOB
BBICOKOCKOPOCTHOTO CYETUNMKA, 3aJePyKKIM YKa3aHbI B Ta0JmIIe.
Bxox Pe:xumM MHKPEMEHTAJIBHOTO CUYEeTa Pesxkum pazuoctu caz

IN00000 (cpaza A)

5 kI'1g 2.5 k'
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2.1 Xapaxmepucmuxu

Bxon Pesxkum naxpemenransHoro cauera | Pe:xum pasnoctu das

IN00000 (dpaza B) Hopwmanshsii Bxoz,

IN00000 (dpasza Z) YcranoBka B 1: muaumyM 100 Mkc, YcranoBKa B (0: MUHUMYM
500 mxkc.

MuHuMaJ bHa s 3aI€PIKKa UMEET CJIe YOI BUT:

Pesxum unkpemenTa (Makc. 5 kI'x)

200 mcek min

}<—>{ 90 mcek

min

‘<—+ 90 mcek

min

Pe:xum pasnoctu cpas (makc. 2.5 kI'mx)
IN00000 (pasza A), IN00001 (dasa B)

®azsaA ----fr-----\-----/"------
OFF

ON
daza B
OFF —
T1+4 * 13 4 <« T4

IN00000 (paza Z)
<—+ 100 mcek min
OFF
‘4—4 500 mcek min

Korga IN00003 ... IN00006 mcrionbayroTcs, Kak BXOAbI IIPEPBIBAHMIL, MaKc. 3agep:kka = 0.3 mc.
3azepsKKa M3MepseTca OT BPEMEeHM, KOTJa BXOJ YCTAaHABJMBAEeTCA B 1 JO BBINOJIHEHNUA
IIPOrpaMMBl IIPEPBIBAHNA.

XapaKTepUCTUK BXOAOB 0JI0OKa pacIMpeHns

ITapameTp 3HageHne

BxopgHoe HanpssKeHme 24 B noct. Tora +10% / -15 %

BxonHoit nmiiegaHe 4.7 kOm

BxongHoit TOK 5 MA

Hanpsaskenne yposaa 1 Muuumywm 14.4 B mocTOAHHOTO TOKA

Hanpaskenne yposua 0 Maxkcumywm 5.0 B mocToAHHOTO TOKA

3aZepsKKa BRIIOYEHNA B 1 Maxkcumywm 8 mc.

3azepskKa BbIKJIIOYeHNA B () Maxkcumywm 8 mc.

DyHKIMOHAJBHAA CXeMa N

—o_o—o CaeToavo

| [ BXoga /V
i BHyTpeHHss
| uenb
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2.1 Xapaxmepucmuxu

3ameuarue

128 mc.

IIpy nomoIy ycTaHOBOUHBIX ITapaMeTPOB MOYKHO 3a1aBaTh 1,2, 4, 8, 16, 32, 64 unn

XapakTrepucturu Bpixonos IIIY u 61oka pacummpenns

ITapameTp

3HaueHne

Twun BeIXOIa

Bce BBIXOBI pesieiinbIe

Makc. nepekJirouaemas
Harpyska

2 A, 250 B ep. Toxa (cos 9= 1)
2 A, 24 B oct. Toka (4A / ob1mit)

MuH. nepekaoyaeMas
MOIITHOCTB

10 mA, 5 B mocT. Toka

Twun pese

G6D-1A

IIpounocTs peJse

DJIeKTpUYeCcKad:
300 000 onteparmii (aKTUBHAA HATPY3Ka)
100 000 omepanmit (MEAYKTUBHAA HATPY3KAa )

Mexannueckasa: 20 000 000 oneparmit

3azepskKa BRIIOYEHNA B 1

makc. 10 mc

3azepskKa BbIKJIIOYEeHNA B ()

Makc. 5 MC

DyHKIMOHAIBHAA CXEMa

CeeToavnon
BXoaa /V

BHyTpeHHsas
uenb

2.1.4 XapaKTepUCTUKHU aJIaNITEPOB CBA3U

Xapakrepucturu aganrepa RS-232C

ITapameTp 3HaueHne

DyuKIUN CoraacoBanne popmatoB CMOS (KMOII) (co cropons! ITITY IIK)
u cpopmaTa RS-232C (co cTopoHb! tepudepuitHOro yCTpoicTBa )

PazBaska RS-232C (co cTopons! nepucepuitHOTO yCTPOICTBA) pa3BA3aH
npeobpasosartesiem DC/DC 1 onITpoHHOI Tapoii.

ITuranne ITopgaercsa or IIIIY IIK

3HepronorpebieHne makc. 0.3 A

CropocTs nepenayun

makc. 38 400 6op

Paccroanne nepenaun

Ob6masa ganza: 15 M Makc.

BubpoycroitunsocTs

10 .. 57 I'y: ammimmrygma 0,075 Mmm

57 .. 150T'1, yckopenne: 9.8 Mm/c’ (1G) B HanpasJsennu X,Y,Z o 80
MJH. Ha Ka’KIYyI0 OCh.

(BpemenHoit K03p.: 8 MuH. X K03. 10 = obiiee Bpemsa 80 MmuH).

ConpoTtuJeHue yaapy

147 m/c’ (15 G) 3 paza B Kasgom Hanpasiaernu X,Y,Z

TemmnepaTypa OKpysKaroein
cpenbl

IIpnu pabore: 0 ... 55 °C
ITpn xpanenun: -20 ... 75 °C

BiaskHOCTB 10 % ... 90 % (6e3 KougeHcain)
Atwmocdepa Bes koppoaupyomnmx ra3os
Bec Makec. 200 T
pakTepucturu agantepa RS-422
IMapameTp 3HauyeHne
DyurIMN CorgyacoBanne popmatoB CMOS (KMOII) (co cropons! ITITY IIK)

u popmaTta RS-422 (co cTopoHb! HepudepniiHOro yCTPOicTBa)
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2.2 Komnonenmul 640K08

ITapameTp 3HageHne

PasBaska RS-422 (co cTopons! nepudepnitHOro yCTpoiicTBa) pa3Ba3aH
npeobpazosartesiem DC/DC 1 onTpoHHOI Iapoii.

ITuranne ITomaerca ot IIIIY IIK

3HepronorpebieHne makc. 0.3 A

CropocTs nepeatn

makc. 38 400 6op,

Paccroanne rnepega4dmn

Obiasa gummua: 500 m maxc.

BubpoycroitunsocTs

10 ... 57 T';: amnmryna 0,075 Mmm
57 .. 150T1, yckopenne: 9.8 m/c’ (1G) B manpasaernu X,Y,Z mo 80
MVH. Ha KaKYIO OCb.

(BpemenHOI K03p.: 8 MuH. X K03. 10 = ob1iee Bpemsa 80 muH).

ComnpoTuBiieHne ynapy

147 m/c* (15 G) 3 pasa B Kasxaom Harmpasyaeruy X,Y,Z

TeMmneparypa OKpy:KaloIei

IIpu pabore: 0 ... 55 °C

Cpenkbl IIpu xpanennn: -20 ... 75 °C
BuaskHoCTh 10 % ... 90 % (6e3 KoHmeHCaLIIN)
Atwmocdepa Bes xoppoaupyomnmx ra3os
Bec Makec. 200 T

2.2 KoMnoHeHTHI 0JIOKOB

2.2.1 Rommonents! IITY
CPM1-10CDR-_

1.Knemmbl

2.Knemma yHKUMOHaNLHOro 3a3eMrieHus

— 3.Knemma 3awmTtHoro

3a3eMIIeHns
5.Knemmbl BXxogoB

noasoaa nUTaHns
10.AHanoroBble

Al
perynstopbl | L.

11.MepudbepuitHbin
nopt

s B
7 .VHoukaTopbl

coctosiHus MK O

T T T T O
P00 ARRORRBR
}_A_A_A_A_A_A_‘
eeeeoeo—— | | 8WHaukatopel
OMRON SYSMAC CPM1 BXOAOB
® e 12. Pa3bem brioka
e o | pacwmpenus
BXO[10B/BbIXO0B
(XXX ]
— 9.HankaTopbl
@ @@@ [O] sbixogos i

4.Knemmbl Bbixoga
nuTaHus

CPM1-20CDR-_

6.Knemmbl BbIXOO0B

Y e cereereeereeee®

OMRON SYSMAC CPM1

-
-y

—
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2.2 Komnonenmul 640K08

CPM1-30CDR-
000 CEEEEEEEEEEEEEEEEEIEE O

OMRON SYSMAC CPM1
[| @& -

N ORISR PEe
— —

Onncanne komnonenTos IITY
1,2,3,.. 1.KiaemMbl IogBOga IMTaHNS

K nanubM k1emmam nogksodaercd mntanme (100 ..240 B nepewm. Toka mom 24
B nocrt. TOKA)

2. KneMMa (pyHKIVOHAJIBHOTO 3a3€MJIEHNA

O06sa3aTe bHO 3a3eMJINTE JaHHYIO0 KiIeMMy (Tosbko nipu IIK nuia nepem. Toka)
AJIA 3alllIThI OT IIOMEX VM YMEeHBIIIEeHNA PUCKA IIOPaKeHA TOKOM.

3. Knemma 3allIlVITHOTO 3a3€eMJICHUA

O0aA3aTeNbHO 3a3eMJIMUTEe JaHHYI0 KJIEMMY JJId YMEHBIIEeHUdA puUcKa
IIOPaYKEeHN TOKOM.

4. KnieMMbI BbIXOJa IIMTaHUA

B CPM1 c nurannem nepeMeHHbIM TOKOM €CTb KJI€MMbI BBIJA4YM NUTaHNA 24
B nocTosarHOrO TOKA [I/1A 3aIMTKM BXOAHBIX YCTPOJICTB.

5. KimeMMbI BX0ZI0B

ITonkr09atoTCA KO BXOAHBIM IETIAM.
6. KsieMMBbI BBIXOIOB

ITogkI09aroTCA K BBIXOIHBIM LIETIAM.
7. Vlnpukatopsl cocToguua ITK

VInneraTope! yrkassIiBaloT cocToaHme paboTsl ITK, kak nokasaHo B TabJsmIle

JIunuraTop CocrosHne 3HayeHIe
POWER (3esiensrii) 1 IIntaune nogano na IIK
(myrrame) 0 ITuranne He nmogano Ha ITK
RUN (3esensbiit) 1 IIK maxogurca B pesxkume RUN nsmr MONITOR
(pabora) 0 IIK maxogurca B pesxnme PROGRAM nom
cayumiiach patasbHasd omnbka
ERROR/ALARM 1 IIponsomna patanpHas ommbra
(kpacHbIit) (pabora IIK npekparaercs)
(omm1Brca) Muraer IIpousorna HepaTatbHaA OINOKA
(pabota IIK npomoskaercs)
0 Hopmansuas pabora
COMM (opanixeBbIi) 1 JlaHHBIe NTepealoTcs 10 epudepruitHoMy IOPTY.
(cBAsD) 0 JlaHHBIE He NIepealoTcsA 10 epudepuitHoMy
IIOPTY.

8. VIHnuKaTOPhI BXOZIOB

Topar, xkorga cocrodaHme coorBeTcTByIolIero Bxoga = 1. IIpu darTanbHOM
oibKe BXOIHBIE MHAVKATOPI CPpabaThIBAIOT CIEAYIOUIMM 00pa30M:

Ommbka ITITY nam mMMHBI BXOIOB /BBIXOA0B: BxogHble MHAMKATOPHI = (
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2.2 Komnonenmul 640K08

Ommbra maMATM MIAM CUCTEMHA! BXOIIHbIe MHANKATOPbI COXPAaHAIT
COCTOsIHNMIE, KOTOPOe OBLJIO a0 0LHI/I6KI/I, JarKe ecJn q)aKTI/I‘{ECKOE COCTOsAAHIME
BXOJOB IIOMEHAJIOCH.

9. VIniuKaTOPBI BEIXOJIOB
T'opar, korzma cocToAgHME COOTBETCTBYIONIETO BbIX0Aa = 1.
10. AHaJI0TOBBIE PETYJIIATOPBI

Perynuposannem gaHHBIX peryaTopoB MeHAeTca cofepsxanne IR 250 n IR
251 ot 0 mo 200.

11. Ilepude puitHblii IOPT

Coepuusetr IIK ¢ nepudepuitieiM yerpoiictBoM, agantepom RS-232C nun
RS-422.

12. Pazbem OJI0Ka pacIuypeHnsa BX0I0B/BbIXOJ0B

Coeguuset IIK c 6/10K0M pacimnpeHnsa BXOL0B /BbIX0OA0B AJA fo00aBIeHnA 12
BXO0J0B 1 8 BbIX0Z0B. KOMITIOHEHTEI OJI0Ka pacHIMpeHNs BXOIOB/BbIXO0B

2.2.2 KomMmoHeHTHI OJIOKA pacIIpeHns

1.Knemmbl BXxogoB

\
[ |
CEEPEEOEEEE0E, D

— 3.MHaoukaTopbl BXOJOB

20EDR — 1 6.Pasbem nogknoyeHns
[OOMONMHUTENbHbIX
6rokoB

\F\
( \ T \ T T T T T T T T 1 — 4.VI
/ 005050505 g eaurarope

5.Kabernb ‘
NOAKI0YEHMUS

2.Knemmbl BbIxo4oB
6roKOB paclUMpeHust
BXOZ0B/BbIX040B
1,2,3,. 1.KiemMMbI BXOJOB.

ITonkIF049ar0TCs KO BXOOHBIM IIEIISM.
2. KimeMMBI BBIXOIOB.
ITonkJIr049at0TCs K BBIXOJHBIM I[€IISIM.
3. InqukaTopsl BXOJOB.
Topar, korzma cocToAHME COOTBETCTBYIOIIET0 Bxoga = 1.
4. THnuKaTOPBI BBIXOJIOB.
Topar, korza cocToAHME COOTBETCTBYIOIIETO BhIX0a = 1.
5. Kabesp moskoueHMA OJIOKOB PaCIIMPEHNA BXOJ0OB /BBIX0OIOB.
ITopxmrouaer 6J0K pacuIMpeHnsa BX00B,/Bbrxonos K ITITY.
6. PazbeM HOOKJIIOUEHNA JOIIOJIHNTEJIbHBIX OJIOKOB

ITopxmrouaer K OJIOKY pacIIMpeHNs BXOJOB/BBIXOJOB CIIEUMAJIbHBIN OJIOK
BXOJIOB/BBIXOJ0B (TIOKa HET).
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2.2 Komnonenmul 640K08

2.2.3 KoMnmoHeHTHI a/IalITEPOB CBA3U

Apanrep RS-232C

g *7 1.Mepekntovatens

pEeX1MMoB MopT RS-232C

o paboTbl

04 1FG O

o o 2.MopTt 25D | O O | eDCD

o}

%0 RS-232C srp | o O | 7DSR

5CTs| O © 9SG
3.Pasbem
1,2,3,... 1l.IlepernrodaTesb PeKUMOB PabOTEL

IIpn cBasu HOST LINK c¢ nepcoHaJbHBIM KOMIIBIOTEPOM YCTaHOBUTE
nepeksoyateab B cocroanume HOST (Bemymmii). Ilpm cBaAzu ¢
IpOrpaMMIPYEMBIM TepPMMHAJOM MM 1:1 ycTaHOBUTe NepeKJIodaTelb B
coctrosaaue “NT”.

2. Pazpem
ITogkmouaercsa k nepudepuitHOMY IIOPTY.

3. ITopt RS-232C
ITogxkmiouaer ¥ RS-232C kabeab oT ApPyroro ycTpoiicTBa, TAaKMX Kak
HePCOHAJBHBIN KOMIIBIOTEP, nepudepnitHoe YCTPOMCTBO I
IIPOTrPaMMIPYyEMBbIl TEPMMUHAJL.

Apanrep RS-422

g *7 1.MepekntoyaTtens
S— COMNpPOTUBMEHNS MopTt RS-422
OKOHEYHOM R
Harpyskm FG
2.Mopt RS-422 SG
SDB
SDA
RDB
E—d RDA
3.Pasbem RS.422
1,2,3,... 1l.IlepermarodaTesib COIIPOTUBIIEHN OKOHEYHOI HAIPY3KIL.

YcranoBure IlepekJiodaTesib COMPOTUBJIEHMUA OKOHEUHON Harpys3ku B ON
(BBepX) IJ1A ajanTepoB cBA3U Ha 00enx cropoHax cuctembl HOST LINK n
nas agantepa RS-422.

2. Pazbem

Tloaxmrouaerca K mepudepuitHOMy IOPTY.
3. ITopt RS-422

ITonkamouaerca k cetru HOST LINK.
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I'nmaBa 3. MoHTAaK 11 MOKJIIOYEHIIE

B Oanwnotui 2nase npusedena ungopmayusi o monmadce u nooxarouenuu CPMI1. Caedytime
yKaszarnuam O0anHol uHcmpyryuu npu ycmanoske CPM1 na mnaneau uau 6 wxagy,
NOOKAIOUCHUU NUMAHUSL U 820008 /8bL0008.
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3.1 Mepwt npedocmopoixcHocmu

3.1 Mepbl IpegoCcTOPOKHOCTH

IIpu paspaborke cucrem ymopaBaeHua c¢ CPM1 cobsaropmaiiTe cienymoiue Mepbl
IIPeIOCTOPOIKHOCTIL

3.1.1 Ilogkaro4yeHne MUTAHNS

OtrgenaiiTe MOABOA NUTAHUA OT JMHUI CUCTeMbl ymnpaBiyeHus, cuctembl CPM1 u sjmuuit
BXOJIOB/BBIXOJIOB IIOCTOSAHHOTO TOKA.

3.1.2 Ilenu B3aMOOJIOKMPOBKY 11 aBAPUITHOTO OTPAHNYEHU S

YcTaHOBUTE BHEIIHME Ienu B3aMMOOJOKMPOBKM Ha BBIXOJAxX, Korga Bbixonel CPMI1
JICIIOJIB3YIOTCA AJIA OCYIIECTBJIEHMA B3AaMMOMCKJIIIOUAIOIINX Ollepalnii (HaopyuMep, BKIIOUEHNE
BIIepea M Ha3aJ JOBUTATEJIA) WMJIM €eCcJM HEeKOppeKTHble omepaimmu IIK MoryT BbI3BATH
IIOBPEXKIEHNA. TaksKe ycTaHaBJIMBATe BHEIIHME AaBapUIHbIE OrPaHMYEHUA  OJIA
IpeoTBpallleHusA  Bble3Ja  3a  3aJaHHble TPAaHUIBI B CHUCTEMax  yIPaBJIEHUA
TIO3UIMIOHVIPOBAHVIEM.

Ha cxeme nokazan IIpruMep nemnm B38.I/IMO6JIOKI/IpOBKI/L

Llens
B3anMODBIOKMPOBKHM

010051 MC2 I MoTop
— Bnepen
I

[
| [

01006, MC1 | < >MOTop
L— _ Hasaj

3.1.3 IIpepriBanusa nuranus IIK

CPM1

CHuskenne HaNpAKCHUA NNTAHUA

IIpn cHmxeHmn nuraHusa HyoKe 85 % nHommuasbHOro IIK mpekparnaer paboTy M BBIXOJbI
BBIKJIIO49atoTCA B 0.

OGHapymeHMe MI'HOBE€HHBIX ITPOBAJIOB INTAaHUA

MrHOBeHHBINI TpoBaJ NuUTaHMA MeHee 10 MC IpM ONMTaHUM ME€PEMEHHBIM TOKOM U 2 MC IIpHU
IMTAaHUY IIOCTOAHHOM TOKOM He oOHapyskuBaercsa u IIITY npoxossxaer pabory.

MrHoOBeHHBII ITpoBaJ IuTaHuA Oosiee 10 MC IpM NUTaHUM II€PEMEHHBIM TOKOM M 2 MC IIpHU
MUTAaHUM IIOCTOSHHOM TOKOM MOTYT OOHaPY’KMBATbCH, & MOT'YT M He OOHAPY KMBAaTBCH.

ITpm obrapysxennn cbos nuranua IIK npekpainaer paboTy 1 BEIXOABI BIKIIOUa0TCA B (.
ApTOoMaTHYeCKO€ BO300OHOBIIEHIE PAGOTHI

PabGora B0300HOBMTCA aBTOMATMYECKM IIPM BOCCTAHOBJIEHMM HANpsayKeHUA cBbiare 85 %

HOMMHaJBHOTIO.
10 (2) mc
MeHbLue | Bonblue
MpopomkuTensHoe nponagaHue ‘ o
nutaHusa ( wke 85 0T HOMUHana) opmarbHas CTaHoBka
paboTta (Bce Bbixoabl B OFF)

3ameuarnue CPM1 MOMKeT MOBTOPATH OIepalyy CTAPT-CTOIA, €CJIM HAIpPAKeHMe NUTaHUe
[JIaBHO MeHseTcsa BodJie 85% HOMMHAJBHOTO.

Ecan sTo OTpNULaTEeJbHO BJNMAET Ha 060pyn0BaHme, obecrieybTe BHEIITHIOI
3allIVITHYIO LIellb, KOTOPAas BBIKJJIIOYUT BbIXOJBI IIPU ITaA€HNVNV HAIIPAMKEHNA HUIKEe
HOMIMHAJIBHOTO.

BpeMH OT BRJAKYECHNA NUTaHUA 10 HaYaJIa onepanmnm

BpeMa or BKIIIOYEHNS NMUTAHNA IO HadaJa Ollepalyy BapbUpyeT B 3aBMCUMOCTY OT yCJIOBUN
orepanyy, TAaKMX KaK HallpsAKeHNe NMTaHsA, KOHPUTypalys, OKpy Kalollasa TeMIIepaTypa 1 T.
1. MuaMMaabHOe BpeMa - okoJo 300 mc.

-32.-



3.2 Bvibop mecma ycmaHosKu

3.2 Bb10op MecTa yCTAaHOBKU

CPM1 ycroifumB K HeOJArOIpPMATHBIM OKPYSKAIOIIVM YCJIOBUAM J BBICOKOHAJI€KEH, HO
ycraHoBKa IIK B 61aronpMATHEIX yCJIOBUAX yBeIMUIMBAET HAIEKHOCTD I CPOK CJIY KOBL

3.2.1 YcaoBus MmecTta yCTaHOBKU

He ycranaBausaiite IIK B MecTa co cieayomumMmn yCcJI0BUIAMM:

IIpamoii comHEeYHBIN CBET.

Oxpy>Kalomas TeMIepaTypa BEIX0AuUT 3a 308y 0 ... 55 'C.

OTHOCUTEIbHAA BJIAKHOCTE BIXOAUT 38 30HY 10% ... 90%.

VI3-3a pe3KuX M3MEHEHNI TeMIIepaTyphI IOABJIAETCA KOHIeHCATINA.
IIpucyTcTBIE KOPPOOUPYIOIMX ra30B, BOCIIIIAMEHAOIMXCH Ta30B MU COJIN.
Hasame 6pbI3r BOAbI, Macjia MU XMMIKATOB.

IIpamasa BuOpamsa 1 yaaphl.

YcyoBuA MecTa YCTAaHOBKM JIOJIPKHBI yIIOBJIETBOPATL xapaktepuctukam CPM1. ITogpobHoCcTN
cm. 2.1.1.

3.2.2 YcraHoBKa Ha maHe M /B IIKady

YunteiBaiiTe yciaoBua paborsl IIK, ycaoBusa oOCIysKMBaHNUA M OKPYSKAIOIME YCJIOBUA IIPU
BeIOOpe ycraHoBKY IIK Ha nmaHenu nin B mKkady

Ileperpes

Inanaszon pabounx remmepatyp CPMI1 0 .. 55 ‘C. ObecneunsaiiTe HeOGXOAMMYIO BEHTUIIAIIIO.

_ 0_ CPM1

OcraBJsAiTe JOCTATOYHO MECTA IJIA NUPRYJANUM BO3gyXa.

He ycranassmmsariTe CPM1 Hazx 00opyioBaHMeM, M3JIydalomyM 00JbII0e KOJIMYEeCTBO TEILIA,
TaKVM, KaK HarpeBaTeJy, TpaHcopMaTops! 1 60JIbIINe PE3UCTOPEL

IIpn mnpeswlmleEny TeMnepatTypbl 55°C  ycTaHaBaMBalTe BEHTUJATOP WJM CUCTEMY
OXJIAsKJEeHNA.

KoHTponbHas

naHersnb /V

- BeHTunaTtop
RN

OTBepcTue 4ns JoCTyna Bo3ayxa

JaeKkTpUIecKIe moMexn

JIMHUY TUTaHUA U JIMHUY BBICOKOTO HaIIPAMKEHNMI MOy T BbI3bIBaTh IIOMEXI B IIK.

He ycranasausaiite CPM1 Ha maHeanm man mKady ¢ BBICOKOBOJbTHBIM 000PYAOBaHVIEM.

Ocrasaaiite He MmeHee 200 MM mesxay CPMI1 n OomvoxaiiiyMy JIMHUAMY IUTaHUA.

v

200 MM min

Y
CPM1

200 MM min
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3.3 Monmasc CPM1

Hocryn
O6ecneunTe goctyn k CPM1 nia paboTsl 1 00CTy KMBaHUA.

* K CPMI1 possxeHn ObITh 00ecIiedeH JIETKUIL JOCTY A paboThl 1 00cryskuBannsA. Ecou gocTy
x CPM1 nperpaskaaioT BBICOKOBOJIbTHBIE JIMHIY UJIM IIPOBOJA IMTAHNA, DTO OIIaCHO.

* JToctyn k IIK Oyner obJierdeH mpu ero ycTaHOBKe Ha ITaHEJNM MM B IIKaQy Ha BbICOTE 3 .. D
dyTos (0.9 .. 1.5 M) oT noJa.

3.3 Monra:x CPM1

3.3.1 Opuenramus CPM1

Jlia HagJieskalero oxJaskaeHud ciaenyeT MoHTHpoBaTb CPMI1 B mososkeHMM, ykasaHHOM Ha

pUCYHKe:

— i,

9%aanacanag

MRTINEAARALEE

“anenaa

3.3.2 Moura:xx CPM1

CPM1 M0°KHO MOHTMPOBaTh Ha POBHOII IIJIOCKOCTY MM Ha peiike DIN.

MoHTa*k Ha IJIOCKOCTH
IIpn ycranoBke CPM1 Ha pOBHO IIJIOCKOCTHY MOJIb3YNTECH CJIENYIOIINM PUCYHKOM:

eTblpe BUHTa M4

Vlcnione3yviTe BUHTBI M4 x 15
IInpuna (A) MEKIY MOHTAYKHBIMI OTBEPCTUAMY 3aBUCUT OT Mogean CPMI.

Homep moaenu IMupunua (A)
oIy CPM1-10CDR-R 121 mm
oIy CPM1-20CDR-R 171 mm

-34-



3.3 Monmasc CPM1

Howmep moxenn IIInpuna (A)
Iy CPM1-30CDR-R 221 Mmm
Baok pacmmpenna CPM1-20EDR 171 mm
Apanrep RS-232C 21 MM
Apanrtep RS-422 21 MM

IIpn ycranoBke CPMI1, OJsioka paciIMpeHMsa M aJalTepOB CBA3M Ha POBHOI IIJIOCKOCTM
MOJIb3YTECH CIENYIOIIVIM PUCYHKOM:

(@]

Brok

|
|
ApanTep |
| pacwupeHus
|
|
|

cBA3N
BXO/10B/BbIX000B

10...15 10...15

¥YcranoBka Ha peiike DIN

CPM1 moskeT OBITH ycTaHOBJEH Ha petike DIN 35 M.

o SO0 VOOVOOOD e

( OMRON SYSMAC CPM1 )

DOOOOBOOD Perika DIN

[@ S PFP-100N(1 M)
\ PFP-50N(50 cm)

PFP-M PFP-100N2(1 m)

MoHnTask

Onycture CPM1, urobe! a3 Ha 3agHeii cropore 11K Hanesca Ha Bepx periku DIN. Haskmure TR,
IIOKa 3alllesIKa He 3allleIKHEeTCH.

JlemoHTaK

OrokMuTE OTBEPTKOI 3alle]IKy BHI3 1 ToBepHuTe ITK BBEpX 14 TOTO, YTOOBI CHATS.

GEELLIN

RMD

7

OTBepTka
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3.4 IToOkarouernue

3.3.3 IoakmouyeHne 0JIOKA pacIIMpPeHs BX0A0B /BbIX0I0B

K OITY MOKHO IOAKJIYUTL OOMH OJIOK pacIIMpeHNsa BXOJO0B/BbIXOMOB. IIpyu ImOAKJIIOYEHUN
0JI0Ka pacHIpeHNs BXOIOB,/BbIXOI0B UCIIONb3YIiTe CJIeNYIolye IPoIeayPhL

3ameuanue 1.CHuMMUTe KPBIIIKY ¢ padbema LIIIY Osioka pacipeHnsa BX0J0B /BbIX0IOB.

®

LI

Kpblilwka pasbema Ans NOAKMIOYEHUs
6rioka paclumpeHus

O e g,
LRy

142043244,

9 009900@%00@0

—

2.BcraBbTe Kabesb 0JI0Ka pacIIMpeHMs BXOJOB/BBIXOIOB B pPa3beM, KOTOPBIN
"HaxoauTcs Ha LIITY.

P2000000 0800 -

W""“""‘“«l

BN SYSMAC Gy

-
=tlltzzgpy

H""""’T‘r-:—.—.—.
bt L LYY

"""T"r-—r.-,-._m'_‘

3.4 Ilogriouenne

B nmanHOII ry1aBe npuBeeHa OCHOBHAA MH(OpMAUMA O MOAKJIIOYeHNN OJI0Ka OTUTaHUA U OJIOKa
pacHIMpeHns BXOIOB/BBIXOI0B U IepuePUTHbIX YCTPOIICTB.

3.4.1 O01Ie MepPBI NPEXOCTOPOIKHOCTI IIPU IOAKIIOUYEHII
ITomexu Ha TMHUAX BXOJA0B,/BBIX0/IOB
He pacnosnaraiite nmonBoaAIe mpoBojia BX0J0B /BBIX0I0B B OZHOM KaHaJIe C IMHUAMY IUTAHUA.

IIoaeecHble KabeNbHbIE KAHAJIBI
OcraasiiTe He MeHee 300 MM MeXKTY CUMJIOBBIMM KabeJIAMM U ITPOBOJAAMM BXOJIOB/BBIXOJ0B MJIN
YIIpaBJIEHUA.
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3.4 IToOkarouernue

MoaBoasiwme nposoaa

BXO0B/BbIXOJ0B > OO
300 mm
Kabenu ynpaenexus n min

:

JNIMHNA NUTaHUA

v

300 mm
CwuroBble min

Kabenu > OO _L
L

Kabeabublie KaHaJIbl, pacClioJIOsKE€HHBbIC Ha IOy

OcraBasaiiTe He MeHee 200 MM MesKIy IIPOBOAAMIY U BePXHeN TOUKOI KabeJbHOrO KaHaJa, Kak
[IOKA3aHO Ha CXeMe.

Moaeoaswme nposoga Kabenm CunoBble MeTannuyeckas
BXO0B/BbIXOA0B ynpasneHus kabenu nrnacTtuHa

ﬂa::sﬂa::}aﬂg::}ﬂm

1

IIpoxaaaka B Tpydoax

Pacnosararite smHMM BXOAO0B/BBIXOJOB, JMHMM OuUTaHuA u ynpasierusa CPMI1 u cuiosele
KabeJiad B COOTBETCTBUY CO CXEMOIL.

Moasoasiume Kabenn Cunosble
nposoaa ynpaBneHus kabenu
BXO0B/BbIXOAOB 1 NUHWN

I'IVITaHVIHl

3azemjieHne

3a3eMJIMTe KJIeMMbI (DYHKLIMOHAJIBHOIO M 3aIIUTHOIO 3a3€MJIEHNA C COIIPOTUBIIEHNEM He DoJiee

100 Om pgya 3amuUTBl OT IOPaskeHMsA TOKOM M HEKOPPEKTHBIX olepalnuii 13-3a IMOMEX.
o 2

Ob6A3aTeIbHO UCIIONIB3YiiTe AJIA 3a3eMJIEHN IPOBOJa CeYeHeM He MeHee 2 MM .

MNopBoasuwme Kabenu CunoBble
nposoa ynpasneHus kabenm
BXOZOB/BbIXOAOB 1 MIUHWUU

I'IVITaHVIFll

O0:xuMHEBbIE HAKOHEYHIKIL

Bceerga ucnosnbsyiiTe 00:KMMHBIE HAKOHEUHUKHU JJIA NOAKJIOUeHudA JuHuil nuranuda CPM1 u
BXOJZIOB/BBIXOJIOB, B IIPOTUMBHOM CJydae HCIIOJb3YITe OINHOMKWUJIBHBI IIPOBOJL (BMECTO
MHOTOKMJIBHOr0). Topualasa oTaesibHAA sKIUJIa IIPOBOIA MOYKET BBIZBATh KOPOTKOE 3aMbIKaHIE.

VlcnonbayiiTe BUHTEI M3 114 KJIeMM U HaZleskHO ux 3askmumartire (0.5 ... 0.6 Hwm).

PeKOMeHI{yeMbIe HAKOHEYHUKI!

-37-



3.4 IToOkarouernue

3.4.2 Ilograro4yeHne MUTAHN

IMuraune 100 ... 240 B nepeMeHHOro TOKa

JOna nurauna CPM1 ncnonbayiiTe OTAEJIbHYIO I1€Ib, YTOOBI He ObLIO IaJleHUA HaIPAKeHUd,
BBI3BAHHOTI'O ITyCKOBBIM TOKOM ITPV BKJIIOUEHNM IPYTOr0 000PYIOBaHMA.

KOI‘IIB. JICIIOJIb3YIOTCA HECKOJIBKO CPMl, PEKOMEHAYEeTCsA IIOAKJIIOYATDh IINTaHVe I10 OTAEeJIbHBIM
oerdam, 4TOOBI HE OBLIO IIaA€HVAA HaIIPAMKEeHV A 13-3a IITYCKOBOT'O TOKa MJIN IIPV HEIIPpaBUJIbHOM
Cpa6aTbIBaHI/II/I BBIKJIFOYATEJIA

JJs npenoTBpallleHMsA BJAMAHUA IIOMeX OT JIMHMI NNWTaHUA JMCIOJb3yWTe BUTbIE IIPOBOAA
muranua. JlobaBiieHne pas3BA3bIBAIOIlero TpaHcgopmartopa 1:1 emre Oosiblile yMeHbIIAET
BJINIAHVIE TIOMEX.

3asemnexune
100 Om makc.

o QOO BVOOOVOO o

OMRON SYSMAC CPM1

al RICIPICICICICICIC] [l

IInranue 24 B mocTosHHOIO TOKA

Vlcnonp3yiiTe MCTOYHMK HOUTAHMA I[IOCTOSHHOIO TOKA JOCTATOYHOJ MOIIHOCTY, C MaJIbIMU
IyJIbCAIIMAMM U YCUJIEHHOM U30JALMEIN.

® 24B
MOCT. TOKa
—
o OO OOV
OMRON SYSMAC CPM1
o DOV 0O

Brumanue! He npoBoauTe uCIbITaHUA HA IUBJIEKTPUIECKYIO TPOYHOCTE IIK OCTOAHHOTO TOKA.
TecT MOKeT IOBpeNThL BHYTPeHHNME KOMIIOHeHTHI ITK.

3.4.3 Ilogkaro4yeHne BX0N0B

Bxogwr IIIIY CPMI1 u 6JI0KOB paciuMpeHusd MOAKJIYaliTe B COOTBETCTBUN CO CJIEAYIOIMMU
cxemamy. Jlcnosp3yiiTe O0KMMHBIE HAKOHEUHMKM WMJIM ONHOMKWUJIbBHBIE IPOBOAA  OJIA
noprioueHusa k IIK. VY IIK mepeMeHHOro TOKa MOYKHO MCIIOJIb30BAaTh KJIEMMBbl “BbIIada
OuTaHma”.

CPM1-10CDR-_

Ha cxeme nokaszano IIIIY nepemennoro Toka. Ha ITIIY mocTOAHHOrO TOKa HET BBIXOJ0B “Bblada
OuTaHmAa”.
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3.4 IToOkarouernue

. BxogHble
Ol yeTporicTea
|

-

O

OMRON SYSMAC CPM1

DOBODDOODD

@] |© 248 nocT. Toka

CPM1-20CDR-_ u 610k pacimperauss CPM1-20EDR

Ha cxeme nokasana Kouurypaima xonos gia LIITY CPM1-20CDR-h u 6J0ka paciimnpenns
CPM1-20EDR.

VCC

BxopgHble
ycTpoucTBa

COM

©OLLPLLPBLELS O

JJdId ]
| 11

-0
o

CPM1-30CDR-_
Ha cxewme noraszana koH(purypanusa sxonos s HHITY CPM1-30CDR-h.

VCC

DRR A RRRRRRARA RN

00,0000 [oeen M
—‘TTTTTT I A

SOOBOLPOOOOOOOOVOOS Q
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3.4 IToOkarouernue

Bxopnublie ycTpoiicTBa

B Tabsmiie noxka3aHo MOAKJIIOYEHNE BXOAHBIX YCTPOVICTB Pa3JIMUYHBIX TUIIOB.

YcTpoiicTBO Cxema mMOAKJIIOYEeHI ST
Peeiineii BeIXOT, - = - —
$ ¢  IN
| i 5MA/12MA i CPM1
T 4F COM(+)
OTKpBITHI KOJIIEKTOP NPN — =

|
is MA/12MA I
[: : - CPM1
"
oV

[atumk I+ | Mutanue
naTtyuka

1f Q COM(+)
Toxrosei Beixoq NPN e moen, 1 - —
Toka N :
@ T Bhbixoq I IN
T ¥
[: '5 MA/12MA - CPM1
Y —e—0 COM(+)
ToxoBbi BeIxog PNP — = -1, S y— I_ ..... —
E' faryuvka | CPM1
“5 MA12mA :
—O IN
: Bbixon .
YoV ® Q COM(+)
Brixon HanpsaskeHnA - - = —
. 5 COM(+)
2 - Bbixoa .
IN
K T ? CPM1
. MuTanne :
. 0 V AaTtyuka I

Toxk yreukn (24 B mocT. Toka)

Tox YTe4dKH MOYKeT BbI3BAaTh JIOYKHOE cpa6aTeraHI/Ie BXOJa IIpM MCIIOJIb30BaHNN 2—Hp0BO,ILHbIX
AaTUYNKOB (6€CKOHT3.KTHI:IX BBIKJIIOUATeJell WUJIn (bOTOQJIeKTpI/I‘{eCKI/IX BbIKJIIO‘IaTeJIef/I) nJian
KOHEUYHBIX BBIKJIIOUaTeJell CO CBETOAMOIa M.

JloskHBIX cpabaThIBaHMII HE IPOM30IIET, ecanu TOK yTedky MeHee 1.0 MA (2.5 MA 114 BXOZI0B
IN00000 ...IN00002), HO ecJyii OH BBIIIIE, IOCTABbTE IIYHTUPYIOIINIL PE3MCTOP JJIA YMEHbIIIEHNA
BXOJITHOTO MIIEZJaHCa, KaK II0Ka3aHO Ha CXeMe.

R | cPwm1

Mutanue
2-X NPOBOAHOW Bxopa
naTymk YHT
Lc %5.0 2.3
=——— kOm makc., W =— Bt MuH.
IXLc =50 R
T'ne:

I:Tok yTeukn ycTpoiicTBa (MA)

L.: Bxognoit nmnenanc CPM1 (kOm)

R: Conporusienne mryura (kOm)
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3.4 IToOkarouernue

I.: BxoguoIt TOKk CPM1 (MA)

W: MomruocTts mrysra (Br)

E.: sanpssxenue 0 CPM1 (B) =5.0B

U_.: BXonHOe HanpsskeHue (24 B)
BrimenpuBeneHHble ypaBHEHN BhIBeJeHbI 3 CJIEAYIONINX YPaBHEHUI:
Uc
Ic.
R+7°

Ic

ITogpobuocTy o 3Havernax L., I.n E, cm. 2.1.3

R %

Ix SEC,WZ%XUCXT

BxogHoi mMMIenaHC, BXOIHOIN TOK ¥ HAaIPsYKEHME HYJSA MOTYT MEHATHCA B 3aBUCUMOCTU OT
HoMepa Bxoga (3rauenud IN0000O ... IN00002 oTnmyuaioTcsa OT OCTAJIbHBIX).

NuaykTuBHasA Harpys3ka

IIpu monkmroueHMM KO BXOLY MHAYKTUBHOI Harpys3KM IlapaJljleIbHO C HArpy3KOM cJjenyer
MOAKJIIOYNTD OVIOM, KOTOPBIN TOJI3KEH YIOBJIETBOPATE CIENYIOIMM TPeOOBaHNUAM:!

1,2,3,.. 1. Hampsasxkenue mpo0OA JOJIKHO MMHMMYM B 3 pas3a MPEBBLINIATh HAPAKeHUe
Harpys3KIt.

2. Tox BeIIpAMJIEHNS - He MeHee 1 A.

3.4.4 Ilogka0ueHIEe BHIXOIOB

Berxonsr IIIIY CPM1 u GJI0KOB pacIIMpeHys IOAKJII0YaiTe B COOTBETCTBUNM CO CJIENYIOMIVIMMA
cxemaMmu. Jlcmosib3yiiTe O0KMMHbIE HAKOHEYHMKM WM OJHOMKMUJIbBHbIE IIPOBOJAA  JJIA
nopkioueHua K IIK. VY IIK mepeMeHHOro TOKa MOYKHO MCIIOJIb30BAaTh KJIEMMBbI “BbIIada
nuTaHua”.

° BCGI‘I{& I/ICI'IO.TIbByIZTe Jubo OOHOKMJIbHBIE IIpoBoja, MJIN (HpI/I JICIIOJIb30OBaHUNM
MHOI‘OHCI/I.TII:HI:IX) HaIllpeCCOBaHHbIE HAKOHEYHNKI.

* He npesbrmaniTe BbIXOAHYIO MOIIIHOCTD VJIM OOV MaKCUMaJIbHBIN TOK. IlogpobHOCTN CM.

2.1.3.
IIapameTp 3HadeHUe
BrixonHas MOIIHOCTD 2A (250 B nepewm. Toka nan 24 B niocT. Toka)
Magxkcum. mottaocThs Ha ob61rem (COMMON) 4 A/ oburmit

oIy CPM1-10CDR-_

Ha cxeme nnokaszano IIITY nepemennoro Toka. Ha ITIIY mocTOAHHOTO TOKA HET BBIXOJ0B “BbIada
ouTaunsa’.
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3.4 IToOkarouernue

ol CRCEC IS IC IS —

—

OMRON SYSMAC CPM1

CPM1-20CDR-_ u 610k paciuupenuss CPM1-20EDR

Ha cxeme nokaszana koupurypaimsa Berxogos i1 [IITY CPM1-20CDR-"h u 6J10Kka pacimpennsa
CPM1-20EDR.

PORITEGTOFTD

‘4
T

1
'

CPM1-30CDR-_
Ha cxewme noraszana koH(purypanua sxonos g HHITY CPM1-30CDR-Th.

[t ldlalld ik dile

IIpexocToposKHOCT IPU MOAKIIOYEHIUN BHIXOA0B
Jlis 3aruTel BHyTpeHHNX 3geMmeHToB 1K cobionaiiTe ciaenyrolme mpegocTOPOKHOCTH!
3arura oT 3aMbIKAHII1 BHIX0/IOB

BI)IXO,II I BHYTPEHHME Lell MOr'yT OBITH IIOBPEKACHDBI IIPV 3aMBbIKaHUN HO,HKJIIO‘-IQHHOVI K
BBIXOAY Harpys3ke, II0O9TOMY PEKOMEHAYEeTCs yCTaHaBJIMBATH 3alllITHBIC IIPENOXPaHUTEJIV Ha
BbIXO/JBI.

NMunykTnBHAS HArpy3Ka

HpI/I IIOAKJIFOYEHVIM Ha BBIXOJ I/IHILyKTI/IBHOﬁ Harpy3Km lapaJijiejibHO C Harpy3K0171 IIOAKJIFOYNTE
pPa3pAAHVIK 3aIllIUTHI OT HepeHanpﬂmeHMﬁ VI Anomad.

KowmmoneHTHI PaspAAHMEKA 3alllThI OT ITIePEerpy3kn JOJIMKHBI MMeTh CJeAYIOINe I1apaMeTpPhI.

Jnon nosskeH yooBJIETBOPATD CJAELYIOIINM YCIOBUAM:

Hanpsaskenne npobos JoKHO He MeHee 4eM B 3 pasa IIPeBbIaTh HOMMHaJIbHOe. CpegHmit
BBITPAMJIAEMBII TOK JOJI3KeH ObITh 1 A.
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3.4 IToOkarouernue

m|n

3.4.5 CoorBercrBue agupekTnBam EMC (31eKTpOMAarHUTHON COBMECTUMOCTH)

Kasxxgerin CPM1

COOTBETCTBYET

craggapram COMMON EMISSION STANDARTS

(EN50081-2, opranmnzoBaHa B uwHe 1993) mo aJeKTpoMarHmMTHON coBMecTuMocTH. OnHAKO
IIoMexy, IOABJIAIINMecd IIpu IepeksoodeHny B (0 may 1 peJlefiHBIX BBIXOZOB, MOMKET He
YIOBJIETBOPATH JaHHBIM CTAHAAPTAM. B TaKOM cirydae HY»KHO IIOAKJIIOUUTE (DUIBLTP CO CTOPOHBI
Harpys3KI MUY OPUHATH qpyrue Meps! BHe ITK.

3allnuTHBIE MEPHI, C IIOMOIIbIO0 KOTOPBIX YAOBJIETBOPAIOTCA TPeOOBaHNA CTaHaPTa, MEHAIOTCA B
3aBUCUMOCTIU OT YCTPOJCTB, IMOAKJIIOYEHNs, KOHpuUrypauumu un T.4. Jantee npuBeseH IpuMep

3T IJI8 YMEHBIIIEHNA II0MEX.
MepsbI IpoTUBOAEICTBIUS
ITogpobrocTy cm. EN50081-2.

3amura He TpebyeTcs, Koria 4acToTa IIePeKJIIYeH) A Harpy 3Ky He IIPEBBIIIAET D Pa3 B MUHYTY.
3amura Tpebyercs, KOrja 4acToTa IIePeKII0YeHN A HarPy 3K IIPEBRIIIAET 5 pa3 B MUHYTY.

IIpumepbI HOMEXO03aINTHI

IIpy mnepeksOYeHNM WHIAYKTUBHON HArpys3KM IIOAKJIIOYNTE Pa3pANHMK 3allUTbl  OT
IIepeHaNPAXKEeHN, VO U T.7,. IapaJljIesIbHO Harpy3Ke MM KOHTAaKTY, KaK IIOKa3aHOo Ha CXeMe.

o

b
Io
o ¥
s 0
s>
ga
E=
T
gz
=

Hens Toxr Onuncanne
ITocr. IIepem.
C RC-uenoukoit Ha Ha XapaKTepucTnKa

Ecuin HarpysKoii ABJseTCA peJie UM COJIEHONT,
CYILIECTBYET 3a4ePyKKa BPEMEHN MEKAY
pas3MbIKaHMeM I[enn 1 cOpocoM HarpysKu.

Econ nuraune 24 nan 48 B, noakounTte
RC-uenouky napaJsuiesbHo Harpyske. Ecom
Hanpassxenue nutaaus 100 ... 200 B,
RC-1enoury nogrioyaire Mex1y KOHTAKTaMMU.

TpebyeMsblit Dy1IeMEeHT

EMKOCTB KOHJIeHCaTopa A0JKHA ObITh 1 ... 0.5
Mr® Ha 1 A TOKa Ha KOHTAaKTe U COIIPOTUBJIIEHIE
pesucTopa NoJKHO ObITE 1 ... 0.5 OM Ha 1 B
HaIpAYKeHNA Ha KOHTaKTe. DTU 3HAYEHN,
OJIHAKO, BAPbUPYIOTCSA B 3aBUCUMOCTY OT
HarpysKu 1 xapakrtepuctuk pese. Onpegnessiite
9T 3HAYEHUA DKCIIEPUMEHTAJLHO. [IpnHnMaiiTe
BO BHUMAaHIE, YTO EMKOCTb IIOJABJIAET UCKPY IIPU
PasMbIKaHMI IIEIIN, & PE3JCTOP OrPaHNINBAET
TOK, IPOTEKAIOIINI B HAIPY3Ke, KOT/[a LIellb
CHOBa 3aMbIKAETCH.

OJIeKTUYecKas IPOYHOCTh KOHIeHCaTopa
nosxHa 06I1TE 200 ... 300 B. Ecan mogkaoyaeTcs
LIelb [IEPEMEHHOT0 TOKA, UCIOJIb3YiiTe
KOHJIEHCATOP HE IOJIPHBIIL.
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3.4 IToOkarouernue

Hens Tox Onucanne
ITocr. Ilepem.
C muonom Her Ha XapaKTepucTIKa

oz, TOAKJIIOUEHHBIN TapasIesbHO HAaTpy3Ke,
IpeBpalliaeT YHePIMIo, HAKOILJIEHHYIO KaTyIIIKOI,
B TOK, KOTOPBIiI 3aTeM TedeT I10 KaTyIIKe 1
npespailaercd B Temno (Jxoymn) Ha
COTIPOTMBJIEHN MHIAYKTUBHONM HaTPy3KIL.

&

I
23
= >
Eg
Za
II
by

OTOT BPEMEHHOJ NHTEPBAJ MEKIY
pas3MbIKaHMEM I[EeIM 1 MOMEHTOM cOpoca
Harpy3Ky, BbI3BaHHBIN JaHHBIM METOJOM,
ZIOJIBIIIE, YE€M BBIB3BAHHBI METOOM Pa3pALHUKA.

TpebyeMblit 971€eMeHT

Ob6paTHOe HAIPAMKEHNE AM0/ia JOJIKHO ObITh KaK
MUHUMYM B 10 pa3 GoJibIlle HAIPAMKEHUA eI,

ITpamoi TOK auona noJsKeH ObITh He MeHee TOKa
Harpys3KI.

ObpaTHOe HalIpAMKEHNE AM0ia MOKET ObITh
DoJibllle HATIPAYKEHNUA IUTAHNUA B IBA-TPU pasa,
€CJIM B LIENAX C HU3KNUM HAIIPSKEHNEM IIPUIMEHEH
paspAgHUK.

C BapucTtopom Ja Ja XapakTepucTuKa
i IQ -

L
L_

HpI/I IIepeRJJI0IEeHNN HarPYy3KN C OOJIBIIIIM ITyCKOBBIM TOKOM, TaKOl1, KaK JlaMIla HaKaJMBaHUSA,
IOZlaBJIANTE HYCKOBOIZ TOK CJIEeJYIOLIIM 06pasoM:

R
ouT ouT

R F :
CoM COM

3.4.6 Ioakmrouenue nepnudepuitHoro ycTpoiicTsa

Mertox BapucTOpa IpPeAOTBPAIIAeT I0ABJIeHNe
BBICOKOTO HAIIPAYKEHNUA MEKAY KOHTaKTaMI
fyraromaps XxapaKTepPUCTUKE IIOCTOAHHOTO
HanpsKeHua Bapucropa. CyliecTByeT 3aLepikKa
BpeMeHM) MeXK/y pas3MblKaHMeM Lenu u copocom
HarpysKm.

3
mm
2
s Q0
s>
ga
£ e
Ezm
T T
=<

Ecan nuraune 24 nan 48 B, noakaounTte
BapuUCTOp NapaJsebHO Harpyske . Ecin
HanpasskeHne nmutaaus 100 ... 200 B, BapucTop
MOJKJIIOYaiiTe MEXKIY KOHTAKTaMuU

CPM1 mosxuO noakioounTts K nporpammaTopy C200H-PRO27-E cranmaptaemv C200H-CN222
(2m) man C200H-CN422 (4m) coeguuutenbHbIM Kabesem. CPM1 MOKHO TaKsKe ITOOKJIIOUYNUTD K
CQM1-PRO01-E. CQM1-PROO01-E nocrasagercs ¢ 2-M KabeJjeM.
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3.4 IToOkarouernue

3.4.7Cazs HOST LINK

HOST LINK- sT0 cucTeMa CBA3U B PeXKIUMe 3aIIpoc/0TBET, B KOTOPOJ KOMaH bl IIepelaloTCsA ¢
YIPaBJIAIOIIET0 KOMIIBIOTEPA ¥ COOTBETCTBYIOIVE OTBETHI BO3BpAIAlOTCA ¢ yrasaHHBIX IIK.
3amnpocer HOST LINK wncnonba3yrorca AJiA YTeHNsA/3anMcy JaHHBIX B obJsacty gaHHbix 11K n
YTEeHMA/3alCK YCTAHOBOYHBIX IIaPaMeTPOB.

HOST LINK 1:1

CPM1 wmosxso nozpraountse kK IBM  PC/AT coBmMecTMMOMY KOMIBIOTEPY MU
IIpOrpaMMMpPyeMOMy TepMMHAJY ¢ agantepoM RS-232C, kak noka3aHo Ha cxeMe.

L

oooood

@

DO VOVVIBVY 5 DO VOVDOOOOO

OMRON
SYSMAC CPM1

OMRON
SYSMAC CPM1

OtBeTt

OtBet

[eldelelelelel] [clelelelelelels]
— —

Apantep
RS-232C

CPM1 UMY

Apantep
RS-232C

CPM1 LMY

Ha cxeme npencraBsiena pacnaiika kabessa RS-232C, coyskatmero aia noakiaodennsa CPM1 g
YIIPaBJIAIOIIEMY KOMIIBIOTEPY MUV IIPOrPaMMUPYEMOMY TEPMUHAIY.

CurHan CurHan
FG 1 1 FG
SD 2 -\\éj fﬁ// 2 SD
RD 3 1 [T 3 RD
RS 4 4 RS
CS 5 :I I: 5 CS

- 6 6 -
- 7 7 -

- 8 8 -
SG 9 9 SG
\o——e’

3ameuarnue Korma CPM1 mnoakgoyeH K YIPaBJAKIIEMY KOMIBIOTEDPY, YCTaHOBUTE

IepeKJIIYaTe] b peskuMoB Ha anantepe RS-232C B mososxenne HOST.
HOST LINK 1:N

o 32 CPM1 un npyrux IIK OMRON wmoxxkno nmogkmaiounts kK IBM PC/AT coBmecTumMOMy
KOMIIBIOTEPY WMJIM IIPOrpaMMUPyeMOMYy TepMMHaJy ¢ mnoMmoiibio azantepa B500-AL004 u
RS-422, kak 1okasaHo Ha cXeMe.
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oooo

e | A'D'an'rep

/ \ cBA3N =

o 4 —— | B500-AL004

BOR OO00000O 7 SOD DO00000O DOD OO0 =
&
E OMRON SYSMAC ‘OMRON SYSMAC OMRON SYSMAC
o cPM1 cPM1 cPM1t
DODDOODO o DOOVDOODD DOOVOOOD
Apantep CPMTUMNY  aApantep CPM1 UMY Apantep CPM1 LMY
RS-422 RS-422 RS-422

Ha cxeme npepncrasieno noakmodeHne kabena RS-422, coyskamero nisa coenuuennsa CPMI1 ¢
amantepom cBasu B500-AL004. B coemmuenmax agamntep cBaszu/agantep RS-422 u aganrep
RS-422 /apanTep RS-422 coenuunre kaemmbl SG, RDA, RDB, SDA 1 SDB ¢ k1eMMamMu Jpyroro
azanrepa.

Pasbem 9 nuH
Apantep cBasv B500-AL004 | CurHan

0oooooo RDB 1
- 2
— S.G. 3
= A - A
Pasbem 25 > SDB S
nuH RDA 6
F.G. 7
- 8
SDA | 9 AnanTtep
RS-422 CPM1 LNy
@] @] [®

BOD SOVVODOD

OMRON SYSMAC
CPM1

OO0V o

e g DOO OOVOVOO0 9

OMRON SYSMAC
CPM1

S.G.
RDA
RDB

SDA

BOOOOIO0 o

SDB

3ameuarnue 1. MakcumasabHad nimHa Kabeiss RS-422 nosxaa ObiTh 500 M.

2. YcTaHOBUTE IepekrJiodaTesb conpoTuBiieHns B ON (BBepx) IJiA alalTepoB
cBaA3u Ha 06omx koHuax cucteMbl HOST LINK u na oboux aganrepos RS-422.

Bcerga mncnosnbayiiTe HampeccoOBaHHbIE HAKOHEYHMKM IIPU MOAKJIOUEHNM amantepoB RS-422.
VlcnonbayiiTe BuHThI M3 1 HamesxkHO ux 3askmute (0.5 ... 0.6 Hwm).

6,2 MM O\ 6,2 MM
max ] max
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3.4.8 Cpass IIR “1:1”

CPM1 mosxHO cBazaTs ¢ gpyrum CPM1, CQM1 nan C200HS uepes agantep RS-232C. Ongus ns
IIK coysxkuT B KadecTBe BeAYIIEro, IPYroil - B KadeCcTBe BeJOMOro M y HuX obias obsacTs
namaTu go 256 6ut (LR 0000 ... LR 1515).

Kabenb RS-232C

VOO VOVVDOOD =

]

OMRON
SYSMAC CPM1

DOOVOOOD
N

000 00000000

]

OMRON
SYSMAC CPM1

[l teTe kel
N

Apantep CPM1 Uny ApanTep CPM1 Uny
RS-232C RS-232C
(cm.npum.) (cm.npum.)
Link bits Link bits
WRITE ﬂ» WRITE area |—— > | READ area ﬂ READ
LR 07 LR 07
LR 08 LR 08
READ READ area <«— | WRITE area WRITE
LR 15 LR 15
3ameuarue CBasb 1:1 MOYKHO MCIOJIB30BATE TOJIBKO IIPU MOAKJIOYEHHOM agantepe RS-232C

(CPM1-CIFO01).

Ilepermiouarens DIP na agantepe RS-232C (CPM1-CIF01) ycranoBute B NT (BHU3).

Ha cnenyromieit cxeme mokaszana pa3dBogka kabdeisda RS-232C, KOTOpbIN UCIIONIb3YyeTCA AJIA CBA3U

CPM1 c ppyrum IIK.

CurHan CurHan
FG 1 1 FG
SD 2 \\15><;5,/- 2 SD
RD 3 T | [TT> 3 RD
RS 4 4 RS
CS 5 :I I: 5 CS

- 6 6 -
- 7 7 -
- 8 8 -
SG 9 9 SG
\o——e’
3.4.9 Cease NT LINK

BBICOKOCKOPOCTHYIO CBA3b MOKHO OCYIIECTBJIATD IIyTEM IIPAMOTO JOCTYIIa 110 ey cBasy N'T
LINK mesxny CPM1 u mporpaMMUpPyeMbIM Te€PMIIHAJIOM.

Mporpamupyembii ApanTtep RS-232C
(@] (@]

TepmuHan 000 00000000 J
= Kabenb RS-232C [
E OMRON
| SYSMAC CPM1
[ )
()

OO0V DDO o
CPM1 Uny
3ameuwarue NT LINK M0OKHO OCyIIeCTBJIAThL TOJIBKO IIpU MOAKJIIOUeHHOM agantepe RS-232C

(CPM1-CIFO01).
IleperniouaTrens DIP na agantepe RS-232C (CPM1-CIF01) ycranoBute B NT (BHI3).
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3.4 IToOkarouernue

Ha cnenyromieii cxeMe nmokazaHa pas3Bogka Kabeissa RS-232C, KoTopblii MCIIONb3yeTCA AJIA CBA3U
CPM1 c nporpaMMuUpyeMbIM TEPMUHAJTIOM.

- 48 -



I'maBa 4. Vicnosb3oBaHne nepudpepuitHbIX yCTPOIICTB

B dannot enage 0aHo onucanue padomst ¢ NPoPaAmMMAMOPOM.
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4.1 VMicnoav3ogaHnue npo2pammamopa

4.1 Mlciosib30BaHNME IIporpaMmMaTopa

B nawuHoOiI ryiaBe npuBegeHa MHAMOPMALNA O IOLKJIOYEHNN Y MCIIOIb30BaHIN [IPOrPaMMaTOpa.
ITogpobuocTy 006 omnbKkax, KOTOPbIe MOI'YT IIOABUTHCA IIPY paboTe C IIporpaMMaTOpPOM, CM. 5-4.

4.1.1 CoBmMecTUMBIE IPOTPAMMATOPHI

IIpu pabore ¢ CPMI1 mosxkHO mcrosb3oBaTh 2 Tuna nporpammaropo: CQMI1-PROO1-E u
C200H-PRO27-E. HazHaueHna KJIaBUIII Yy 9TUX IPOraMMaTOPOB aHAJIOTNYHBIL.

Jlna BBoma OyKBBI, YKa3aHHON B JIEBOM BEpPXHEM YIJIy KJABUIIM, MJIM BepXHel (PyHKIUU
KJIABUIIN C 2 PYHKIMAMY HasxkMuTe n nepyxkute kiaasuiry SHIFT. Hanpuwmep, knasumma AR/HR
Ha CQM1-PROO01 mosket ontpenenats odsactu AR u HR. [lsia pabots! ¢ obaactsio AR caenyer
HaskaTb 1 oTrryctuTh Kiaasuiny SHIFT, a 3aTem HaskaTs AR.

LCD Display :I
S | Mode selector | ({)

1 LI ] | ] || CPM1 operation mode
mimme = el =
e e
SFEE A (e TP
o o %gﬁ%%m
LR .

Ha nporpammaropax CQMI1-PRO01-E n C200H-PRO27-E Tpym KJaBUIIM MMEIOT pasHOe
obosnauenne. VIx pyHKIINM OAMHAKOBDL

Raasumun CQM1-PRO01-E Kaasmun C200H-PRO27-E
SR "SR
AR
AR HR
—/ —
"SR SR
PLA
SET SET
—/ —
S SR
REC
— —

4.1.2 Iloagkao4YeHne mporpaMMaTopa

ITogriounTe COeNVHUTEJNBHBIN Kabesb mporpammaropa K nepudepnitiomy noprty CPMI1 B
COOTBETCTBUM C PUCYHKOM.

-50 -



4.1 VMicnoav3ogaHnue npo2pammamopa

Ycranoska Ha maHeJIN

IIporpammarop C200H-PRO27-E MOKHO ycTaHaBJMBATBH Ha IIaHEJN YIIPAaBJIEHMA, Kak
nokasaHo Ha pucyHKY. (Mouraskubie ckoObl C200H-ATTO01 npogaioTca OTAEJIBHO).

MoHTaxHble pasmepsl
(ctaHgapT DIN43700)

—| KpenexHble ckobbl
e
] =
Oga 186"
) BUHTA
=
771\Tonu.w|Ha naHenu - +08
1,0...3,2 Mm [ 92—»

OcrasbTe cBOOOAHBIMM He MeHee 80 MM HaJ IPOrpaMMaTopoM AJA padbeMa Kabesd.

137 >

> 15 |«

N

A
A

4.1.3 lleperimouenue pe:xuvmos CPM1

ITocsie mopkJIOYeHMA IporpaMMmaTopa IJid M3MeHeHusa pexkumMoB paborsr CPMI1 corysxur
IepekJoyaTesb pexumoB. Ha nucniee mporpammaropa nodsiasetrca peskum (PROGRAM |
MONITOR nsn RUN).

» Korma Ha nucryiee BBICBEUMBAETCA PEKUM pabOThI, omepaluyl ¢ KJIABUIIaMM IIPOU3BOAUTH
Hesb3dA. [ly1a paspelernsa paborsl ¢ kaaBuaTypoii Haskmure CLR n1a 04MCcTKM MHAMKAIIUMNI
pesxkuma paboThL

* Ecou npu nepersIoueHNN PeXKMMOB IIepersrodaTeseM Haskara kKiaasuina SHIFT, rekymasn
VHIMKAIVA OCTAHEeTCA Ha DKPaHe IPOorpaMMaTopa 1 MHAMKALMA PeXKMMa He TOABUTCA.

* Ecom mnepudpepuiiHoe yCTPOMCTBO, TaKoe KaK I[IPOrpaMMaTop, He IOAKJIIYEHO, IIPU
BrJtouenuy CPM1 aBromaTudecky ycraHaBauBaeTcda B peskum RUN.
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4.2 Onepayuu npozpammamopa

MONITOR MONITOR MONITOR
RUN | PROGRAM RUN | PROGRAM RUN PROGRAM

N~ N~ N~

© @ ©
l l l

<PROGRAM> BZ <MONITOR> BZ <RUN> BZ

Operation CLR l T Operation

00000

Pe:xum PROGRAM
B Pexxume PROGRAM nporpamMma He BbinosiAeTcda. Pexxum PROGRAM ucnoabssyerca ajisa
HaIlMCaHMA ¥ PeJaKTVPOBAHMA IIPOTPAMM, OYMCTKM IIaMATYM MJM IIPOBEPKM IIPOTpaMMbI Ha
CMHTAKCUYeCKJe OIINOKIL.
Pe:xum MONITOR
B Pexxume MONITOR mnporpaMma BBIIOJHAETCA M BXOHbI/ BBIXOABI 00pabaTbIBAlOTCHA
anajsornyHo pesxkumy RUN. Pesxum MONITOR ncnonbayercs AJis IPOBEPKU CUCTEMBI IIyTeM
npocmoTrpa coctoarua CPMI1, njasa OpuUHYOUTEJIBHOTO  BRKJOUYeHUdA/cOpoca  OMTOB
BXO0Jla /BBIX0Ja, M3MEHEHUA 38 JaHHOT0 1 TEKYIIIero 3Ha4YeHy A TajiMepoB ¥ CUeTUVKOB 1 T. II.
Pe:xum RUN
Pabounii pesxum IIK. Moskro npocmatpusaTh cocrosgsane CPMI1 ¢ nporpammaTopa, HO HeJb3:

IPUHYANUTEJIBHO BKJIIO‘II/ITB/CGpOCI/ITb OMUTHI BXO,Ha/BbIXO,U;a, U3MEHATh 3aJaHHOE U TeKyllee
3Ha4eHIe Taf/iMepOB U CHEeTUYIMKOB.

Brumanue! Ilpu mnepBoM 3amycke NOpOrpaMMbl TINATEJILHO IPOBEPHTE CUCTEMY JJIA
[IpeIOTBPAIIeHNA aBaPUIHBIX CUTYaITVIL

4.2 Onepamun mporpaMMaTopa

4.2.1 OuncTra naMATHU

JlagHAA omepanusd NPUMEHAETCA AJA OYMCTKY BCEM MM YacTy IaMATM IIPOrpaMM U JI000i
00JIacTy IaMATH IapaMeTPOB (3a MCKJIIOYEHNEM TeX yIaCTKOB, KOTOPBIE TOJBKO YMTAIOTCH), a
TaKKe COZEPIKMMOro MaMATY IIporpaMMaTopa. JlaHHas orepaisa BO3MOYKHA TOJIBKO B PEIKIIME

PROGRAM.
RUN MONITOR PROGRAM
HET HET IA

Hepe,u IIePBBIM IIPOTPpaMMIMPOBaHVEeM UJIVT BBEJEHUN HOBO1 IIPOrpaMMbIl OUUCTUTE BCe obJlactu
IIaMATIHU.

OumncTra BCeil maMsaTu
JLJ11 TIOJTHOM OYMCTKY TaMATYU IPUMEHAETCA CJeAYIOIad II0CJIeI0BaTeIbHOCTI IeICTBIIL:
1,2, 3,... 1.BbI30BUTE UCXOIHYIO MHAMKAIINIO, HA’KaB HECKOJIbKO pa3 kjaasuiry CLR.

2. Hasxmure kaasummy SET, NOT, zatem RESET uTo0bI Ha4aTh OIlepaIuio.

HR CNT DM

3. Haskats kaaBuury MONTR 115 oJsiHOM OUMCTKY DIaMATH.
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4.2 Onepayuu npozpammamopa

ontr| | 00000 MEM CLR
END HR CNTDM
Brumanue! Ilpu BbINONHEHMM AAHHON omepaumu OyLyT CTEPTHI yCTAHOBOYHBIE IapaMeTpbl
(DM 6600 ... DM 6655).

YacTuaHass o4MCTKA

VImeeTcsa BOBMOKHOCTb COXPAHUTDL [IapaMeTphbl B 3aJaHHBIX 00JIACTAX WMJIM YaCTb HaMATHU
nporpamMMm. Jas coxpaHeHuda mnapamerpoB B obsactax HR, TC wnmm DM HasxkMmure
coorBeTcTByOyIo KiaaBuiry rocsie SET, NOT, RESET. ITpu naskatun MONTR 6yner ouniiena
Ta 06J1aCTh IapPaMeTpPOB, KOTOPaA O0CTAJACh MHAVKATHUPOBATHC.

Kaasuma HR coysxkut gna ykasaaua nsyx obsaacreir AR n HR;
ksaBuiia CNT - qua obsracrell TaliMepoB U CIETUNKOB;
kyasuia DM - miist obsiacty DM.

Takske BO3MOXKHO COXPaHEHlMe 4YacTy NaMATY IIPOrpaMM OT IIEPBOTO aJpeca N0 YKa3aHHOTO.
Ilocsie 3azanusa obJsacTell mapaMeTpOB, IIOAJEKAIIMX COXPAaHEHNIO, YKaKIUTe IIePBbI axpec
maMATHY [IporpaMm, Mnojueskamnuit ounctke. Hampumep, BBemurTe 030 uT0oObBI OCTaBUTH B
coxpansaoctu agpeca 000 ... 029, Ho ouncTuTh TaMATH ¢ anpeca 030 go koHIIa obisacTu.

B xauecTBe mpuMepa BBINOJHUTE CJENYIOIIME JeVCTBUA [JIA COXpaHeHuA o0JacTu
TaliMepOB-CYETYMKOB U ITaMATH ITporpamm c agpecamu 000 ... 122:

1,2,3,.. 1.Hammure CLR 14 BbI30Ba MCXOLHOM MHIVKALINL.
2. Hasxkats kaasuimmm SET, NOT, satrem RESET uT0o0bI HaYaTh OIIepaInio.

3. Hasxats knaBuiry CNT giisa ctupasusa o6sacTy TaliMepPOB /CIETUYMKOB C IUCILIEA.

ont | | 00000 MEM CLR 2
HR DM

4. Habpatb 123 g 3agaHus CTapTOBOIO aApeca IIporpaMmblL.

3 00123 MEM CLR ?
HR DM

5. Haskats kaaBuury MONTR 11 ouricTEM 3a/JaHHBIX YYaCTKOB IaMATH.
(onTr| | 00000 MEM CLR
END HR DM

4.2.2 Yrenue /04nCTKA COOOIEHIIT 00 OImMoOKax

JlanHaa omepannsa IpUMeHAeTCA A MHAMKAIMM M OYMCTKM CooDmieHmizi 00 ormmbrax.
VInnukamma u ctupaHue cooOIleHMui o HedaTaJIbHBIX OIIMOKaxX M COOOIIeHMII, BBI3BAHHON
romaHnoit MESSAGE, Bo3MOKHEBI B JII00OM pesKyMe, HO COODIIeHMA O (paTaJbHBIX OIIMOKax
MOSKHO MHIMKATIPOBATD U CTUPATD TOJIBKO B pesknme PROGRAM.

RUN MONITOR PROGRAM
AA AA AA

Ilepen BBOZOM HOBOJ HIPOrpaMMBbl JOJIKHBI ObITb yOpaHBI BCe NIPM3HAKM HEUCIIPABHOCTEI,
coxXpaHeHHble B namATH. lIpexronaraercsa, 4TO BCe IIPUYMHBI HEMCIIPABHOCTEN, BBIZBABIINX
IIOSABJIEHNE COODIIIeHNI, yCTpaHeHbl. Eciy Ipy IOMbITKE CTYPaHMA COODIIeHN O HEVICIIPABHOCTH
3BYUYUT 3yMMeEp, CHadaJja CJeAyeT yCTPAHUTb IIPUUMHY M TOJBKO IIOTOM CTHPATh COODIIeHMe
(MIrdopmamnuio o noucke HeucnpasHocTel CM. IJI. D).

IMocaenoBaTeIbLHOCTD HAMKATUSA KJIABUIII
Jlna MHAMKAIUY U OYMICTKY COODIIIEHMIT HYKHO BBIIIOJIHUTD CJEAYIOIVE el iICTBUA:
1,2,3,... 1.BbI3BaTb UCXOJHYIO MHIUKAIINIO.

2.Hasxaty wmaBumm FUN, zatem MONTR urober HauaTh onepanuio. Ecian
COOOILIeHNTT HET, HOABUTCA CIAEAYIONIAaA MHANKAINA:
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FUN | [onte| | 00000ERR  CHK
oK

Ecou coobienna nmerorcesd, npu Haskatuu kiaasuiiiu MONTR 6yayT noaBaaTbeA
coobmieHnsa B mopAnke ux BaskHocTu. Hasxkatme kjaasumm MONTR yOwupaer
TeKyIlee coobIieHMe 1 BbIBBIBAET CJenylolllee II0 BaskHOCcTH. IIpomossxaiiTe
Hasknmatb MONTR g0 oumcTku Bcex coobiienHnit. Huike mpuBeeHbI IPUMEPHI
coo0b1ieHnii 06 ommnbKax:

Omnbxa mamMaTH:

MEMOR ERR

CucreMHas ommoKa:

iontrl | S S FAIL FALO1

eHIe:

onrl | MATERIAL USED UP

Q

S

S
.@.

E

Bce cool1iienns ounieHsbl:

ionTrl | 00000ERR  CHK
oK

4.3.3 Onepanuu ¢ 3ymmMmepom

IIaHHaH orrepanusd IIPMMEHAETCA 4JIA BRIAIOYEeHNA NI OTKJIIOYEeHNA 3yMMepa, KOTOprf/I 3BY4UT
1PV HayKaTUV KJIaBUIIY Ha [IpOorpaMMaTope. 3yMMep TaKMe 3BY4INUT 1PV ITI0SABJIEHUN OIIMOKM BO
BpeMsAa pa6OTbI IIK. I[eﬁCTBMH, paccMaTpmBaeMbI€ B ,IIaHHOI‘/JI rJlaBe, He BJIMAIOT Ha IIOBEOEeHIe

3yMMepa IIpy OIIMOKaX.

JlanHas ornepansa BO3MOYKHA B JIIOOOM pesKuMe.

RUN

MONITOR

PROGRAM

IA

IA

IA

HOCJIe,T.IOBaTe.TIbHOCTb HaKaTUA KJIaBUIII

,HJIH BRJIIOUEHIA V1 OTKJIIOYEHN A 3yMMepa BBIIIOJIHUTE CJieJyIoIye JEeNCTBUA:

1,2,3,...

1. Haskats knaBumu CLR, SHIFT u CLR gia negukanum pesxuma. B onnucanHOM
caydae IIK maxonurea B peskume [IPOTPAMMIIPOBAHMNE n 3yMMep BKJIIOYEH.

<MONITOR> BZ

2. Hasxmure knaBumy SHIFT u 1 114 BBIKJIIOUEHNA 3yMMepa.

<MONITOR>

3.CuoBa Hasxkmute Kiaasumy SHIFT u 1 114 BEIKIIIOYEHNA 3yMMepa.

<MONITOR> BZ

4.2.4 YcTaHOBKA U YTE€HIE aJpeca MaMATU HPOrpaMm

IIaHHaH orepanyda IIPpMMeHAeTCA OJIA MHAMKAIMY YKa3aHHOI'0 aJpeca IIaMsATU IIPOorpaMM B

JI000M peskuMe.

RUN

MONITOR

PROGRAM

A

A

A
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IIpu nepBoM BBOZEe ImporpaMmbl B maMATH 3anucal crapToBelit agpec 000. [IockoIbRy JaHHBIN
azpec MOABJAETCH IIPYU OYMCTKE AVICILIee, HeT He0OXOAVIMOCTH 3aJaBaTh €TO.

IIpn BBOme mporpammer B axapec, oTynuebli oT 000, jgmbo uYMTaTh MJIM MEHATH YiKe
CYIIECTBYIOILYIO IIPOTPaMMy, He0OXOAMMO 3a4aBaTh TpebdyeMbli afpec.

1,2,3,... 1.Bbi3oBute ncxonHywo nHaukanuo kiaapuiieii CLR.
2. Beegure Tpebyemslit agpec. Bexgyme vy HabupaTh He00A3aTEIIBHO.

3. HasxkMuTe KJIaBUIILY CTpeJIKa BHUS.

l 00200READ  OFF
LD 00000

3ameuarnue B pemxumme RUN , MONITOR 6yner mHAMKATMPOBATHCA COCTOSHME OMUTa
OFF(0) o ON (1).
4. HasxkumaiiTe KJaBuIIM cTpesika BBepx M Crpeska BHM3 [AJd IIPOCMOTPA
IIPOrpaMMBL

l 00201READ ON
AND 00001

00200READ  OFF
LD 00000

4.2.5 Tlouck KOMaHIbI

Jannas omepauys IpUMeHAeTCA JJIA [I0MCKa YKa3aHHOM KOMaH/Ibl B IIPOrpaMMe 1 BO3MOYKHA B
JI000M pesKmMe.

RUN MONITOR PROGRAM
oA oA A

B pesxume RUN , MONITOR 6yznet nugukatupoBatbed cocroguue oura OFF(0) mau ON(1).
1,2,3,... 1.Bn3oBure ncxonuyio naaukauuo kiaasumieir CLR.

2. BBe,IU/ITe agpec, ¢ KOTOPOTro HyyKHO Ha4aThb IIOMCK U HaYKMUTE KJIaBUNTY CTpeJIKa
BHIS. Be,ILyH_U/Ie HYJII BBOAUTH Heo0s3aTeJbHO.

B, Ay l 00100
TIM 001

3. BBeguTe koMaHY, KOTOPYIO HAJO0 HaiiTy, 1 HaskMuTe kaasuiry SRCH. B nannom
nmpuMepe uzet nouck koMagasl LD. B narHOM npumepe caenyromasa komasnga LD
BcTpeuaeTcd 1o afgpecy 200, kak II0Ka3aHO HILKE.

LD 00200SRCH
SRCH

4. Hasxmure CTpesika BHU3 IJIA MHAMKANUM onepaHnoB koMauasl uian SRCH nia
[IPOJOJIPKEHNSA ITOMICKA JaHHOM KOMaH/IbIL.

5. ITonck OyzmeT mpomosKaThea o KoMaHAbl END mam no gocTmskeHMA rpaHNUIbI
obJsracTy mporpaMm. B nanHOM npumepe BeTpeTniach komasHna END.

srcH| | 00397SRCH
END(001) (00.4KW)

4.2.6 ITouck 6uTOBOrO OMEpaHIa

HaHHaﬂ orrepanuda IIprMMeHAeTCA OJIA IIOVICKa YKa3aHHOI'o O61TOBOTO OIlepaHJa IIporpaMMbl "
BO3MOKHA B JIIOOOM pexume.
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RUN

MONITOR

PROGRAM

IA

IA

IA

B pesxxume RUN , MONITOR 0OynmeT MHOMKATUPOBATHCA COCTOAHYE OUTA.

1,2,3,...

2. Beenure anpec onepanga. Benyme vy BBogUTh HeoOA3aTEIBHO.

F
shier) (GoNT

CONT 00005

00000CONT SRCH

1. BerzoBure ucxoguyto naaukaimio kiaasuireit CLR.

3. Haskmure knasunry SRCH nia HaudaJsa moucka.

SRCH

4. Hasxmure SRCH 114 mpogossKeHnsA ToKCcKa JaHHOTO OMTOBOTO OIlepaHa.

5.ITonck OyzeT nmpomosKaThea 0 KoMauabl END manu 1o gocTmskeHus rpaHuIlbl

00200CONT SRCH
LD 00005

obsactu mporpamm. Hanpumep, BecTpeTniiack komagga END.

SRCH

00397SRCH
END(001) (00.4KW)

4.2.7 BctaBKa 1 yaajieHe KOMaH

JlaHHAA omepanua NPUMEHAETCA IJIA BCTABKM U yJaJIeHUA KOMaHJI U3 IporpaMmbl. JlaHHAA

orepalsa BO3MOMKHA TOJIbKO B pesxkume PROGRAM.

RUN

MONITOR

PROGRAM

HET

HET

IA

g nemoHcTpanuy qaHHoM onepaluy BeraBuM Komasay IR 00105 NO (HopMaJJIbHO OTKPBITHIN)
no agpecy 0206 n ynamum komauny IR 00103 NO o anpecy 0205. lagHasa onepaliyis IIOKa3aHa Ha

PUCYHKe.

HNcxomnas mporpamma

00100 00101 00103 00104

| | | | | |
¢ 1 11 11 T ) 01000

00201 00102
— e

END(001)
Anpec RKomannga Onepang
00205 AND 00103
00206 AND NOT 00104
00207 ouT 10000
00208 END (01)
BcraBka

Ona BecraBkm komapnel IR 00105 NO mno azgpecy 0206 mnponesaiiTe CJIegyIOLIYIO

IIOCJIeIOBATEeJIbHOCTD JeICTBII:
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1,2,3,..

1. BeizoBure ucxonuyto naaukalmio kiaasuireir CLR.

2. BBeguTe agpec, 110 KOTOpOMy OyJZieT BCTaBJIeHA KOMAaHJA, ¥ HAMKMUTE KJIABUIITY
Crpesnka BHN3. Begyime Hy i BBOOUTH HE00A3aTEJILHO.

1 (% l 00206READ
AND NOT 00104

3. BBegure HOBYI0 KOMaHAy 1 HasKkMuTe INS.

AND ) (B Y (A5 V(s ) [ ins | | 00206INSERT 2
- AND 00105

4. Hasxkmure KRJIaBUITY CTpeJ’IKa BHI3 OJIA BCTaBKU HOBOI KOMaH/BbI.

l 00207INSERT END
AND NOT 00104

3ameuarue I[J'IH KOMaH[Z, Tpe6yIOH_U/IX HECKOJIbKO OII€epaHIO0B, BBeEANTE OIIepaHAbl U

Ynanenne

3aTeM kaasuury WRITE.

Ona ypamenuma xomanzael IR 00103 NO no azgpecy 0205 mnpognesaiiTe ciaenyONIyIO
II0CJIeIOBATEeJIbHOCTD JeICTBUIA:

1,2,3,...

1. Hasxkmure riaBuity CLR 1 BbI30Ba MCXOIHOM MHAVKAIAI.

2. Beenute agpec, 11o kKotropomy Oyzer ynaseHo ycyuoBye NO 1 HasKMUTe KIIABUIILY
Crpesnka BHU3. Benylye HyM BBOOUTE HE00A3aTEJILHO.

1 (% (s l 00205READ
AND 00103

3. Hasxmure rkynasuury DEL.

beL | | 00205DELETE?
AND 00103

4. Hasxmure kaaBuiry CTpeJsika BBepX IJIA yIaJleHNUA YKa3aHHOM KoMaHAbL Ecan y
KOMAaH/Ibl €CTb HECKOJIBKO OIIEPaHIOB, OHI YAAJIATCA aBTOMAaTUYIECKIL

T 00205DELETE END
AND 00105

ITocsie 3aBepienua BcTaBKkY U yaasieHnsa xKiaasuinamy Ctpeska BBepx u Ctpesika
BHI3 IIPOCMOTPUTE IPOrpaMMy M IIPOBEPbTe, YTO M3MEHEHMS IPOM3BeJeHbI
NIpaBUJIbHO, B COOTBETCTBUM CO CJIeAYIOIEell CXeMO:

HcnpaBienHas mporpaMmma

00100 00101 00105 00104

—|—IF—o—| s 01000

00201 00102
| |
[

g

END(001)

Anpec Komanpga OnepaHnbl
00205 AND 00105
00206 AND NOT 00104
00207 ouT 10000
00208 END (01)
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4.2.8 BBoja niin peJaKkTUPOBAHNE IPOTrPaMM

JaHHasa omepaums IpMMeHAeTCA OJA BBOJA WM pPeNaKTUPOBaHMA mOporpaMMm. Ee MokHO
IPOBOAUTH TOJIBKO B peskume PROGRAM.

RUN MONITOR PROGRAM
HET HET oA

Opnna 1 Ta "Ke Ipolefypa UCIOoNIb3yeTcA KaK JJIA BBOJA IIPOrpaMMbl B IIEePBBI pas, Tak U AJA
U3MEHEeHN yoKe CYIIleCTBYIOIIel IporpaMMbl. B 000nx ciry4yaax cogepskumoe naMATY IPOorpaMM
IepenuchBaeTCs.

Ina memoHcTpanmy paboThl ¢ HAaHHOM (PYHKIMEN BBeIeM IIPOrpaMMy, IIPeJCTaBJIEHHYIO Ha

PUCYHEKeE.
00002
. |1 TIMOOO
[ #0123
MOV(021)
#0100
LR10
L {"ADB(050)
#0100
#FFF6
DM 0000
Anpec KRomanga Omnepanpg
00200 LD IR 00002
00201 TIM 000
0123
00202 MOV(21) #0100
LR 10
00203 ADB(50) # 100
# FFF6
DM 0000
1,2,3,.. 1. .Hammure CLR 1J4 BbI30Ba MCXOQHOV MHIMKALAIL.

2. OnpepennTe agpec, ¢ KOTOPOro OyneT HauMHATHCA IIPOrpaMMa.

3. BBenute anpec, ¢ KoToporo 6yZieT HAUMHATHLCA IporpaMmma, 1 Haskmure CTpesky
BHI3. JTO He0OXOAMMO JIJI5 BBOJA BEAYIIINX HYJIEIL.

4. BBeuTe nepByI0 KOMaHAY M OIIEPaH/I.

LD 00200
H= LD 00002

5. Hasxmure riapuiry WRITE nia 3anncy jaHHOM KOMaHALI B IaMATH IPOrPaMM.
Byner mHAMKATUPOBATHCA CIEAYIOIINLI aAPeC IPOrPaMMbL.

00201READ
NOP(000)

Ecan Bel ommbuncs npm BBoze, HasxkMmure kiaapuiry CTPEJIKA BBEPX nna
BO3BpaTa Ha [PeNbIAYIMiI afgpec IPOrpaMMbl ¥ CHOBa BBEAUTE KOMAHIY.
Ommbounasa koMaHa OyzeT nepenmncaHa.
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6. BeBenuTe BTOpYyIO KOMaHAy U onepasn. ( B Hamrem ciaydae HeT HeOoOXOIMMOCTY
BBOJAUTL HOMep TaliMepa: nockoabKy oH = 000 ). Haskmure knasumnry WRITE gna
3amycy JaHHOV KOMaH bl B IaMATh IIPOIPaMM.

TIM write| | 00201 TIM DATE
#0000

7.BBenute BTOpON onepaHn (123 nna samanua 12.3 cek.) u Haxxkmute WRITE.
IlosaBuTCA coenyronuii agpec IporpaMmbl.

8. 1(%2 | [P35 | |wriTe| | 00202READ
NOP(000)

Eciin mpu BBozie Ob11a monyiieHa ommbka, HaskmuTe kiaasuiry CTPEJIKA BBEPX
JlJIA BO3BpaTa Ha MHAMKAINIO OIIMO0YHOr0 onlepanya, HaskMuTe kiaasunry CONT /#
u cHoBa 123. BmecTo o1mbo4yHOro 3HaveHns 3anuiiercs 123.

3ameuanue CueT4MKM BBOJATCA TaK sKe, KaK M TaliMepsl, ToJIbko BMecto TIM Hasmo
"Haxkumatb CNT.

8.Beenure Tpetrpio KomaHny. CrHavasa HaskMute FUN nua yrazaHmusa TOro, 49To
OynmeT BBOOUTCA (PYHKLMA, 3aTeM KO (PYHKIIMM (B TaHHOM ITpumepe 21)

Fun | [C2 | [P1 || 00202
MOV(021)

3ameuarue  Jya Toro, 4ToObI MBMEHUTH KOMaHAY Ha KoMaHAy ¢gporTa 0/1 mocsae BBozga
koza (pyuruuyu HasxkMmute kjaasuury NOT. Pagom ¢ Tpebyemoit koMaHIOM
OynmeT nmaaukatTupoBathesa @. Jia npeBpaleHnsa ee B KOMaHLy He (PPOHTA
0/1 cuoBa HaxkmuTe NOT. CumBosa @ ncuesHer. [[Jid M3MeHEHUA KOMAaH/I
[ocjie TOro, KaK OHM BBEIEHBI, IIPOJMCTAlTE IPOrpaMMy, IIOKa He
BBICBETUTCA HYyKHasd KoManzaa, u Haxkmure NOT. Pamom ¢ komaHzoi
IOABUTCA CUMBOJI @.

9. Hasxmute WRITE nys 3anmcu KoMaHObI B TaMATh. IloABUTCA MHAMKAIINA OJIs
BBOJIa IIEPBOTO OIIEPAHTA.

wRiTE| | 00202 MOV DATA A
000

3anuch 16-puaHOIL, ABOMIHO-TECATHYIHON KOHCTAHTHL.

10. Beegure nnepBblii orlepaH/l.

CONT| (B, | (A, | {"o ||00202 MOV DATA A
# #0100

Hasxxmure WRITE ny1s1 BBozia KOMaHIbI B HaMATh. [logBuTcsa MEAMKAIIS OJIsI BBOJA
BTOPOTO OIIEpaH/A.

wRiTE| | 00202 MOV DATA B
#0000

3amchk ajJapeca cJjaoBa.

11. BeeguTe BTOPOIL OIIEpPaH.

r | [B1 | ("0 | |00202 MOV DATA B
LR 10

Hasxvmre WRITE nu1s BBoga KoMaHIbI B TaMATh. IIoABUTCA MHAMKALAA IJIS BBOJIA
cJenyolney KOMaHbl.

wriTe| | 00203READ
NOP(000)

3ameuarue Ecam BBOAUTCA OmepaH]] KOMaHAbI, Ha3HaUYeHMe OUTa MJIM CJOBA MOYKHO
OITyCTUTb.

12. Beegure ciie1yONIyo KOMaHay.
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F A
FUN || 5 o ||00203
ADB(050)

Hasxmure WRITE ns4a BBoga KoMaHObI B ITIaAMATh.

wriTe| | 00203 ADB DATA A
#0000

3amchk ACCATUMYIHOIO 41cJjaa 0e3 3Haka

13. Bo3M0OXHO BBeJleHNe B BUe NeCATUYHOro 4yucja 0e3 3HaKa.

CONT) (k7] [ 7w | [noT | | 00203 ADB DATA A
# #00000
Beenute onepann B quamnasone 0 ... 65535.
¢ 2 00203 ADB DATA A
#00256

3ameuarue Ecam npu BBOAe Oblia jomyieHa ommbOka, Hasxkmute CLR nia BosBpara
COCTOSIHMSA ITepe]] BBOZAOM /i BBEAUTE MCIIPABJIEHHOE 3HAYEHIIE.

14. BosBpaTurech B MHAMKAIIMIO BBOAA 16-pUYHOro 4mea.

srieT] { TR | | 00203 ADB DATA A
#0100

3amevanue  Eciam ObL1 ciesiaH BBOJ UMCJIa BHE JOIIYCTVMOTO AMAIa30HA, 3BYUUT 3yMMEp
U rlepexojia K MEAMKaIM 16-pudHOro 4yncsa He IIPOMCXONT.

wrie| | 00203 ADB DATA B
000

15. Bropoit onepasy BBOAUTCA KaK YMCJIO CO 3BHAKOM.

CONT) (eml [ Tr | | 00203 ADB DATA B
# # 00000

Beenute onepanyg B quamnasoHe -32 768 .. + 32 767. lna BBo#a IOJIOMKUTETILHOTO
3Ha4YeHusA cayskut kiaasuiia SET, orpuriarensrHoro - RESET.

REc | (B, | (”, | |00203 ADB DATAB
RESET #-00010

3ameuwarnue Ecam npum BBome Oblia momyinena ommbka, Haskmute CLR nma BosBpata
COCTOAHVA ITepe]] BBOZAOM U BBEIUTE UCIIPABJIEHHOE 3HAYEHNIE.

16. BosBpaTurech B MHAMKAIMIO 16-pUYIHOrO YKCIIa.

suier] [ Tr | | 00203 ADB DATAB
#FFF6

3ameuarue Ecau 6b11 CAeJlaH BBOJ, 91CJia BHE JOITyCTVIMOTO AMalla30Ha, 3BY4IUT 3yMMep
nriepexoga K MHANMKa N 16—pI/I‘-IHOI‘O dqucJia He IIPOMCXOOUT.

wriTe| | 00203 ADB DATA C
000

17. Beegure nocsenuuii onepaus 1 HaskmuTe kiaasunry WRITE.
00203 ADB DATAC
DM 0000
wRiTE| | 00204READ
NOP(000)

4.2.9 KoHTpoJb IporpaMmMsbI

JlanHas omepanus OPOBEpsAeT OIIMOKM HPOrPaMMMUPOBAHMUA U IIPU OOHAPYSKEHUM OIIMOKM
VHIMKATUPYET aJipec IporpaMMel 1 ommoky. Bosamoskaa TosbK0 B peskume PROGRAM.
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RUN MONITOR PROGRAM
HET HET oA
1,2,3,... 1l.Hasxwmwure kjnaBuiry CLR nj1a BbI30Ba MCXOIHOV MHIMKAILIVIL
2. Hasxkmure rmaBuinry SRCH. ITosaBuTca cTpoka IOJCKas3Ky, Tpeldyrolasa BBECTU
YKeJlaeMblil YPOBEHb IIPOBEPKIAL.
srch| | 00000PROG CHK
CHKLEVEL (0-2)?
3.BBectu sxkesaemsblit ypoeHb mnpoBepku (0, 1 mmm 2). KoHTposas mporpaMmbl
Ha4yHeTCA IIocJe BBOJA YPOBHA, M IlepBad oOHapyskeHHada OyneT BbIBeJeHa Ha
VHIVNKA 0.
Ao 00178CIRCUIT ERR
ouT 00200
3ameuarue IlompobHOCTYM 00 YPOBHAX KOHTPOJIA CM. 5.5 OIMOKM IporpaMMUPOBaHUA.

4. Hasxkmure KJIaBUIILY SRCH I IIPOJOJIKEHA IIOVICKA. Bynet
VHANKATUPOBAThBCA cJjenyiomad ommnbra. [ad MPOmOJIKEeHUs IIOMCKa OIIMO0K
IponoJKanTe HaskuMaTh kiaasuiry SEARCH.

Ilonck OynmeT mPOMOJKUTLCA, TTIOKA He BeTpeTutcsa KomaHna END man e 6ymer
JOCTUTHYTa TpaHMUIa NaMATY IIporpaMM. Ecim mocTurHyTa TpaHMIlAa IaMATH,
VHAMKAIMA OyaeT MMeTb BUA!

SRCH

Ecan Berpetniace komanga END, nanukanua 6ygeT MMeTs BUL:

Ecsm noasusiace ommbKa, 0OTpefakTUPYiTe IPOrpaMMy AJIA MCIIPABJIEHNA OLIOKA
U CHOBa IIpOBepbTe Iporpammy. IIponoskariTe IpoBEepKy IO TeX IIOpP, IIOKa He
OTKOPPEKTUPYETE BCE OILIMOKIL.

00300NO END INST
END

00310PROG CHK
END(001) (00.3KW)

4.2.10 IIpocmoTp OmTAa, Yrciia, cJIoBa

JlaHHAA orlepanya NPUMeHAETCA IJIA MHANKAIUY COCTOAHMUA A0 16 OMT U CJIOB, XOTA TOJBKO 3
CJI0Ba MOTYT OBITH OTOOpaskeHbl Ha JICILJIee OJHOBPEMEHHO. JJlaHHAsA omepanysa BO3MOYKHA B
JI000M pesKmMe.

RUN

MONITOR PROGRAM

A

nA JA

YreHue mporpamMmsbl, 3aT€M IIPOCMOTP

Korna nanuratupyerca agpec mporpaMMbl, COCTOAHYE OyTa UM CJIOBA 110 3TOMY aJPecy MOYKHO
mpocMoTpeTh, HaskaB Kiaasuiry MONTR.

1,2,3,..

1. Hasxkmure riaBuity CLR nia BbI30Ba MCXOIHON MHAVKAIIAINL.

2. Beegure TpebyeMsbIit agpec mporpaMMsbl 11 HaskmuTe CTpesky BHUS.

o 1 (%0 1 (%0 l 00200READ
TIM 000

3. Haskmure MONTR piia mHagajia mpocMoTpa.

MONTR]

Ecan mpocmartpuBaerca cocTodgHMe 0OuTa, €ro COCTOAHME MOYKHO WM3MEHUTH
omepaiueil IIpuHyauUTeIbHOE BKJIIOUEHNe/BbIKJIIOUeHMe. IlompoOHOCTM CM. TJL
4-3-22. Ecau mpocMaTpMUBaeTCA COCTOSAHME CJI0BA, €r0 3HaueHle MOYKHO U3MEeHUTD

T000
1234
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oneparueir Monudnraimsa 16-puduHOro/IBOMUYHO-AECATUYHOTO IIapaMeTpa.
ITogpobrocTy cm. rur. 4-3-18.

4. Hasxmure CLR 11 OKOHYaHUA TPOCMOTPA.

cLr | | 00200
TIM 000

IIpocmoTp Oura

,HJIH IIpocMoTpa COCTOAHMA OTHAEJIBHOTIO ouT nponenaﬂTe CJIIEAYIOIIYIO IIOCJIEeJOBATEJIBHOCTD

nencTBUIN:
1,2, 3,..

1. Haxxmure CLR 10151 BBI30Ba MCXOSHOM MHIMKA LIV

2. Beenutre Tpebyemslii 6uToBel agpec u HaskmuTe MONTR.

B
# A ON

ITpnm masxkatum Crpeska BBepx M CrTpesika BHU3 MHIMKATUPYETCA COCTOSHNE
IIpebIAYIIEero NN CJIeAyIOIero 61ToB.

CocrogHme  mpocMaTpuBaeMoro  Omra  MOYKHO  M3MEHUTh  oIepalueil
IIpunynnrenbHOe BRIIOYeHNe /BoIKIIOUeHNe. [TonpoOHOCTH CM. TJ1. 4-3-22.

3. Hasxmure CLR 514 OKOHYaHMA IPOCMOTPA.

cLr | | 00000
CONT 00001

IIpocmoTp caoBa

Jlyig mpocMoOTpa COCTOAHMSA OTAEJBHOIO CJIOBA IIpOJesaiiTe CJIeAyIONIyIo II0CJIe0BATEIbHOCTD

neicTBUI:

1,2,3,..

1. Hasxmure CLR 11 BbI30Ba MCXOIHONM MHAVKA LN

2. BBepuTe anpec npocMaTpuBaeMoOro CJIOBA.
: CHANNEL LR 01
3. Insa savaga npocmoTpa HaskMmute MONTR.
monTR| | €LO1
FFFF

IIpn maskatum Crpesixka BBepx u CTpeska BHU3 MHIAMKATUPYETCA COCTOAHUE
IIpeabIAYIIero UM CJIeLYIOIero OMTOB.

3HadeHMe IPOCMaTPUBaEMOr0 CJI0Ba MOXKHO U3MEHNTD oneparnyeil Mogudukanmsa
16-puyunHoro/BOMYHO-TecATUUHOrO TapaMmerpa. IlogpobrocTy cm. 1. 4-3-18.

4. Hasxmure CLR 11 OKOHYaHUA IPOCMOTPA.

CcLR | | 00000
CHANNEL LR 01

IIpocMoOTp HECKOJIBKIUX aIPecoB

MosxHO 0OTHOBPEMEHHO IPOCMATPUBATEL COCTOAHNA 10 6 OUT U CJIOB, XOTA TOJIBKO 3 MOTYT OBITH
oToOpasKeHsl Ha AVICILJIee OJHOBPEMEHHO.

1,2,3,..

1. Hasxmure CLR 1151 BBIZ0BA MCXOMHOM MHAVKA L.

2. Beegure agpec nepsoro 6ura mim ciosa 1 Haskmure MONTR.

TIM | [vonTr| | TO0O
0100

3. IToBTopuTe mar 2 (He 6oJiee 6 pasd) Ayd 3alaHNA CIENYIONINX aPECOB, KOTOPbIE
OynyT HabIIODATBCA.
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3ameuarue

00001 TOO00
A OFF 0100

B
hier) fconT

Ecan npocmartpuBarorcesa 4 u 6osiee cJI0B. OMTHI U CJI0Ba, KOTOPLIX HET Ha JUCILIee,
BeI3bIBaroTeA HaskaTueM MONTR, Econ maskats Tonsko MONTR, nzobpaskenue
CIIBMHETCS BIIPABO.

D0000 00001 TO00
0000 ~ OFF 0100

Ecan BBectu 6osiee 6 agpecos, BBeJieHHbIe paHee OyAyT OTMEHEHBL

4. Hasxmure CLR 111 OKOHYaHMSA IIPOCMOTPA CaMOTO JIEBOTO OMTa 1 yOMpPaHUs ero ¢
ZVICTLIIe .

CLR | | 00001 TO000
A OFF 0100

5. Haskmure SHIFT + CLR ny14 M0oJTHOTO OKOHYAHMA IIPOCMOTPA

SHIFT

Hasxmure SHIFT + CLR psa BosBpaTa B MHIMKALMIO HECKOJIBKUX allPeCcoB.
Hasxmure SHIFT+MONTR pna wmHIMKaAIMM COXPAaHUBIIEECA COCTOSHNE
VHIMKAIUY HECKOJIbKUX anpecoB. IlaMATb COCTOAHMA MHAMKAIUNM HECKOJBKUX
CJIOB MOYKET COZIEPKaTh 10 6 OUT 1 CJIOB.

00000
CHANNEL DM 0000

4.2.11 [IpocMOTp N3MEHEHN S COCTOIHIS OUTA

IIaHHaH orrepanmd IIpMMeHdAeTCA AJIA IIPOCMOTPa M3MEHEHNM A COCTOAHNMSA OTAEeJIbHOTO bura c 1/0
u 0/1 HpI/I 06HapymeHI/m M3MEHEHNMsI COCTOAHMA 3TO COCTOSAHME MHAMKATUPYETCA I 3BEHUT
3yMMeDp. I[aHHaH orrepanmsa BO3MOKHa B J060M pexunme.

RUN MONITOR PROGRAM
JA JA JA
1,2,3,... 1.Bbi3oBure npocMoTp Tpebyemoro 6uta corsacHo 1. 4.3.10. Ecom mEAMKATHPYIOTCA

2 n 6oJiee OuTa, TPpebyeMblli OUT TOIMKEH HAXOAUTHCH CJIEBA.

B npumepe 6ynet koHTpOMpOBaTHCA M3MeHeHMe cocToarysa bura LROO.

L0000 00001 HO000
AOFF AOFF AOFF

2. Jlna npocmotpa nepexona 0/1 masxkmmure SHIFT n Crpesnka BBepx. IloaBurca
cumaoJ UQ.

SHFT

dnanpocmorpa nepexoga 1/0 maskmure SHIFT 1 Ctpenka BHU3. IloaBUTCA CMBOJI

D@.

3. IIpu nepexone 6ura 0/1 (3aganme UQ@) 1 1/0 (saganmne D@) 3Byunut 3ymmep.

L0000 00001 H0000
U@OFF AOFF AOFF

L0000 00001 H0000
D@OFF AOFF AOFF

L0000 00001 HO000
AON AOFF AOFF

4. 1151 OKOHYAHUA MHAVKALIMY IIEPEXO0J0B ¥ BO3BPATa B HOPMAJIBHYIO MHIVKAIINIO
"Haxxmute CLR.

cLr | | L0000 00001 Ho000
AOFF AOFF AOFF
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4.2.12 IIpocmoTp mapaMeTpa B JBOMIYHOM BIJIE

JlanHaa omepalud OpUMeHAeTCA NJIA MHAMKAIMMU cocToAHuA 1 mam 0 sroboro Omra. JanHad
omepala BO3MOKHA B JIIOOOM perxkume.

RUN MONITOR PROGRAM
oA oA IIA
1,2,3,... 1.Bbi3oBure npocmoTp Tpebyemoro ciyosa corjyacHo 11.4.3.10. Tpebyemoe cioBo Ha
JUVICILIIEE JTOJIXKHO OBITH CaMBIM JIEBBIM, €CJIM MHAVKATIPYyeTcA 2 1 6oJsiee CJOB.
C000
0000
(Mugukanmsa cjaoBa)
2. Hasxkmure SHIFT, MONTR nna Havasa aBowdHoro npocmorpa. Cocroanue 16
011 TOB BEIOPAHHOIO CJIOBA BBICBETUTCA B HUKHe yacTu gucmiesd. (1 - ON, 0- OFF).
SHIFT| [MONTR €000 MONTR
000000000000000000
CocrosiHMe NPUHYAUTEJbHO YCTAHOBJIEHHBIX OWTOB MHAMKATUPYETCA Kak S,
IPUHYIUTEJIBHO COPOIIEHHBIX KaK R.
C000 MONTR
000S000000000R0000
3ameuarue  a.3HaUYEHNE IPOCMATPUBAEMBIX OMTOB MOKHO MU3MEHATH COTJIacHO 4-3-19.

b.IIpn masxkatum Crpeska BBepx M CTpesika BHM3 MOMKHO IIPOCMATPUBATH
COCTOsAHVE OMITOB IIPEABbIAYIIIET0 UV CJIEYIOIIErO CIIOB.
3. ld OKOHYaHMSA INPOCMOTPa B JBOMYHOM BHIJEe M BO3BpaTa B HOPMAaJbHYIO
nuankanuio HaxxkmuTe CLR.

cLr | | cooo
0000

4.2.13 IIpocMOTp TPEX CJIOB

IIaHHaH orrepanyda IIPMMeHAeTCA OJIA MHAVMKAIY COCTOAHMSA TpeX II0CJIeJOBaTEeJIbHBIX CJIOB.
IIaHHaH orrepanmsa BO3MOYKHa B Jr060M pexunme.

RUN MONITOR PROGRAM
A A A
1,2,3,... 1.BbI30BUTe IPOCMOTP IEPBOTO U3 TPeX TPeOyeMBbIX CJIOB COIJIACHO II. 4-3-10.

Ecan VMHANKaATNPYyeTCHd 2 u boJtee CJIOB, Tpe6yeM0e CJIOBO Ha OUCILJIee JOJIMKHO OBITH
CaMBbIM JIEBBIM.

C000
89AB

(IIpocmoTp caoBa)

2. Hasxkvure EXT nia vagasa npocmorpa Tpex caoB. CocTosanme TpedyeMoro cjaoBa
U CJAeOYIOIIUX NBYX BBICBETUTCH, KAK IPUBEAEHO Ha PUCYHKe. B mpumepe BbIOpaHO
csoo DM 0000.

ext | | €002 Co001 cooo
0123 4567 89AB

Jnsi M3MeHeHMsa aJipecoB MIPOCMAaTPMBAEMbIX CJOB Haskmure CTpesika BBEPX U
Crpesika BHUS.
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3HaueHle UHANKATUPYEMBIX CJIOB MOXKHO U3MEHATDb corjacHo 4-3-16.

3.Hasxmure CLR g4 OKOHUYaHMA IPOCMOTpPA B BUZE 3 CJOB U BO3BPATUTHLCA B
HOPMAaJIbHBIN peskuM. ByieT mpocMaTpuBaTHCA CAMOE IIPAaBOE CJIOBO.

cLr | | cooo
89AB

4.2.14 IIpocMOTp B BUJE AECATUIHOTO YICJIA CO 3BHAKOM

JanHasa omepanysa npeodpasdyeT COIEpP:KMMOe YKa3aHHOIO CJIoBa M3 16-pMYHOTO CO 3HAKOM
(dbopmaT nmOmoOJHEHMA IO ABYX) B JECATUYHOE UNCJO CO 3HAKOM AJA MHAMKaiumu. JaHHaA
orepanysa MOKET IIPOBOIUTBHCA IIPY IIPOCMOTPE BXOJOB/BBIXOZOB, IIPOCMOTPE HECKOJBKIX
aZpecoB MJIV IIPOCMOTPE TPEX CJIOB.

RUN MONITOR PROGRAM
JA JA JA
1,2,3,... 1.Bbi3oBure mpocMoTp Tpebyemoro cisoBa. IIpy MHAMKAIMM HECKOJBKUX CJIOB

npeobpasyercsa caMoe JIeBOe CJIOBO.

c000 cL00 20000
FFFO 0000 “~OFF

2. Haskmmre SHIFTH+TR niia mEagmMKamm caMoro JIEBOIO CJIOBA B BUE JeCATUYHOTO
CO 3HAKOM.

SHIFT c000
-00016

3Iech COOEpPsKMMOe WMHIUKATHPYEMOI'O
OecsATUYHOro uncJya co 3sakom. Cm. 4.3.20.

CJIOBa MOMKHO M3MEHNUTb BBOIOM

3.Hasmvure xraaBumry CLR wmmm SHIFT+TR gsma OKOHUaHMA MHAMKAIAN
JIIECATUYHOTO CO 3HAKOM M BO3BPATUTHLCA B HOPMAJIbHYIO MHIMKAIIIO.

cLr | | €000 cLoo 20000
FFFO 0000 ~OFF

4.2.15 IIpocMoTp B BUjE HeCATUIHOrO drcja 0e3 3HaKa

JanHas onepanysa npeobpasyer coepsKuMoe YKa3aHHOTO CJIOBA M3 16-pUYHOTO CONEePIKIIMOTO
CJIOBa B JIeCATMYHOE YMCJIO CO 3HAKOM JJIA MHAMKAIMM. JlaHHAA oepanyd MOKeT IIPOBOAUTECH
IIPY IPOCMOTPE BXOJI0B/BBIX0JIOB, IIPOCMOTPE HECKOJIBKIX aPECOB MJIM IIPOCMOTPE TPEX CJIOB.

RUN MONITOR PROGRAM
JA JA JA
1,2,3,... 1.Bbi3oBure mpocmoTp Tpebyemoro cisoBa. IIpm MHAMKAIMM HECKOJBKUX CJIOB

peobpasyercs caMoe JIeBOe CJIOBO.

c000 cL00 20000
FFFO 0000 “OFF

2. Haskmure SHIFTH+TR+NOT puas mHIMKALIMM CaMOro JIEBOTO CJIOBA B BUIE
IecAaATUYHOro 0e3 3HakKa.

65520

3Iech COOEpsKMMOe WMHIUKATUPYEMOIO
IecATUYHoro yucJaa 6es3 sHaxka. Cm. 4.3.21.

CJIOBa MOKHO M3MEHNUTHb BBOIOM

3.Hasvure xjaBumry CLR wmmm SHIFT+TR gna OKOHUaHMA WMHAMKAIAN
JIleCATUYHOrO 0e3 3HaKa M BO3BPATUTLCA B HOPMAJbHYIO MHIMKAIAIO.
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cLr | | €000 cLoo 20000
FFFO 0000 ~OFF

4.2.16 VIzameHeHIe 3HAYEHUIT TPEX COCETHUX CJIOB

JaHHada omepalua IpMUMeHAEeTCA IJIA M3MEHEHMsS COLEepKMUMOTo OLHOTO miau Oojee U3 Tpex
[I0CJIe[OBATEJIbHBIX CJIOB, (MHANKATUPYEMBIX B pekuMe MHAuUKauuy 3 ¢jIoB). JlaHHaA onepanysa
BO3MOKHa ToJbKO B pesknMax MONITOR n PROGRAM.

RUN MONITOR PROGRAM
HET IA HA
1,2,3,.. 1.BbI30BUTE IPOCMOTP COCTOAHUA TPEOYEMBIX CJOB I10 aJIrOpUTMyY 4-3-13.
D0002 D0001 D0000
0123 4567 89AB
(Maaukanmsa Tpex cJjaoB)
2. Hasxkmure rnaBunry CHG pna madasa omepanum. Kypcop moasuresa pazmom c
COZEPIKUMBIM JIEBOTO CJIOBA.
cha | | D0002 3CHCHANG?
[)123 4567 89AB
3.BBeguTe HOBOe 3HaueHMe JJIA JIeBOro cjoBa 1 Haykmute kjasuiry CHG, ecan
HYKHO U3MeHUTb 6oJsiee 1 caoBa. Ecioin GoJblile m3MeHeHNIT He TpebyeTcs, HasKMUTe
WRITE g1 BHeceHUsI MBMEHEHNIT B IaMATh.
CHG D0002 3CHCHANG?
0123 (14567 89AB
4. BBeuTe HOBOE 3HAUEHME JJIA CPeJHETrO CJI0BA Ha AMUCILIEe U HaXKMUTE KJIaBUIILY
CHG, ecan HYKHO M3MEHUTH IpaBoe CcJoBO. Ecsm Oojbllle M3MEHEHUN He
Tpebyerca, HaxxkmuTe WRITE nna BHeceHusa mM3MeHeHM)I B IIaMATbH ( B JAHHOM
npmmepe He Tpe6yeTCH
WR,TE D0002 D0001 D000
0001 0234 89AB
3ameuarnue Ecanm maxkate CLR mepeny WRITE, onepanua OyneT oTMeHeHa ¥ BO3BPaTUTCH

VHAMKAIMA 3 cJIOB 6e3 M3MEeHEeHNI B TaMATH!.

4.2.17 VIzameHeHIe 3aJaHN TallMEPOB U CYETINKOB

JJ151 M3MeHeHNs 3aJaHNsA TaliMepoB U CUETUMKOB UMeeTcs 2 orepanyy, KOTOpble BOBMOYKHEBI B
pesxknmax MONITOR 1 PROGRAM. B pesxume MONITOR 3amanne MOKHO MEHATH BO BpeMsdA

VICIIOJTHEHUY ITPOTPaMMBbL.

RUN

MONITOR

PROGRAM

HET

A

A

3amaHua TaiMepoB ¥ CYETUMKOB MOYKHO M3MEHATH JiMOO BBOJOM HOBOIO 3HAYEHUHA, JMOO
VHKPEMEHTOM /IEKPEMEHTOM TEKYIIero 3HaYeHIUA.

BBoj HoBoro zaganus

JlaHHAA omepana MOKeT IPUMEHATHCA JJIA BBOJIa HOBOJ KOHCTAHThI 3aJaHNUA UM U3MeHEeHIUA
JMICTOYHMKA 3aJaHMA C KOHCTAHTBI Ha aapec 1 HaobopoT. B mpumepe moxasaHo, KaK BBOAUTH
HOBYIO KOHCTAHTY U UBMEHATDb UCTOYHUK 3aJJaHNMA C KOHCTAHTLI Ha ajpec.

1,2,3,..

1. Ha:xmute CLR g1 BI30Ba MCXOOHOM MHIAMKAIINN.

2. BerzoBuTe Ha MHAVKAIMIO TPeOyeMbIil TaliMep MUV CIETUMK.

i | (81 | sren| | 00201SRCH
TIM 001
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3. Hasxmure Crpesika BHU3, 3aTeM CHG.

l cHe | | 00201DATA?
T001 #0123 #2227

4. B aTOM MecTe MOKHO BBOAUTDH HOBYIO KOHCTAaHTY MJIM MEHATH UICTOYHNMK 3aJaHNA
C KOHCTaHTBI Ha agpec.

a. JIs1s BBOJIa HOBOJ KOHCTAHTHI BBeAUTe uncJo 1 HaskMute WRITE.

B 1 (%5 V(%4 ) |wrre| [00201 TIM DATA
#0124

b. Ins 3aMeHbI UICTOYHMKA 3aJaHVA C KOHCTAHTHI Ha afpec BBeJUTe aipec U
Haxkmute WRITE.

: 010

I/IHerMEHT " JEKPEMEHT KOHCTAHTHI 3aJaHUA

JlaHHaA omnepanusa MOYKeT NPUMEHATHCA OJIA MHKPEMEHTa U JeKpeMeHTa 3aJaHudA. OTO
BO3MOJKHO TOJIBKO KOTJla 3aJaHye 3aJaeTCs B BIe KOHCTAHTBL

1,2,3,.. 1.Hammure CLR 114 BbI30Ba MCXOLHOM MHIVKAIIL.

2. BerzoBuTe Ha MHAVKALMIO TPeOyeMbIil TaliMep MM CIETUMK.

TIM 000

3. Haskmure Crpenka Buns, CHG nu EXT.
l chs | [ ext | | 00201DATA 2 uD
TO00 #0123 #0123

Koncranra cieBa - crapoe 3anmaHme, 4ucJjo cIpaBa 0yZeT BBeJeHO KaK HOBOE
3aJlaHue B II. D.

4. Hasxmure Crpeska Bau3 nyy CTpeska BBepPX JJIA MHKPEMeHTa U JJeKpeMeHTa
3alaHNS.

T 00201DATA ? U/D
T0O00 #0123 #0124

5. Isaskner HaskmuTe CLR mJ1s 3aMeHbl 3ajaHnsA Ha HOBOE 3HAYEHIE.

CLR 00201 TIM DATA
#0124

4.2.18 VizsmeHeHUe 3HAYeHNs B Bije 16-pr9IHOro min JBOMIHO-TEeCATIYHOTO 9Icja

JlaHHadA onepala NpUMeHAeTCA A M3MeHeH)A 3HaYeHN A CJIOBA, MHANKATIPYEMOT0 B PEKIIMe
4.3.10. Jarnaga onepanusa BoaMoskHa B peskumax MONITOR 1 PROGRAM.

RUN MONITOR PROGRAM
HET oA OA

Ciosa SR 253 ... SR 255 HeJIb3d U3MEHUTD.

1,2,3,.. 1.Bbi3oBUTE TOPOCMOTP COCTOAHUA Tpedyemoro cjoBa corjgacHo 4.3.10. Ecmn
UHIMKATUPYeTcsa 0oJee 2 cJIoB, TpedyeMoe CJI0BO AOJIMKHO OBITH CJIEBA.
D0000
0119

(Manukaimsa cjosa)

2. Hasxmure knasunry CHG s Hagasia onepamnmn.

CHG PRES VAL?
D0000 0119 27?2
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3.BBenuTe HOBoe Tekyllee 3HaueHme u HaxMmuTe WRITE 1ma BHeceHus
U3MEHEeHU B IIaMATh.

ITpn nasxkatum WRITE onepanmsa npekpariaeTcs U IPOVICXOOUT IIEPEXO] B PEIKUM
HOPMAaJIbHOTO ITPOCMOTPA.

0200

4.2.19 VIzameHeHNe mapaMeTpa, IpeACcTaABIAEMOro B BUie JBOMYHOTO YHCJia

JaHHag onepalna NIpUMeHaeT A A N3MeHeHIA 3HaYeHN A CJI0BA, MHANKATIPYEMOT0 B PEXKIIMe
3-5-15. lanHa#a onepanusa Bo3MmoskHa B peskumax MONITOR 1 PROGRAM.

RUN

MONITOR PROGRAM

HET

AA JA

Buter SR 25300 ... SR 25507 HeJb351 M3MEHNUTD.

1,2,3,...

1. BeizoBuTe mpocMoTp cocToaHuA Tpedyemoro ciosa (1. 4.3.12).

c001 MONTR
1000010101010101

2. Hasxmure kinaBuirty CHG nuia Hadasia onepaimy MOANQPUKAIINN.

CHG c001 MONTR
[)00010101010101

Hap O6urom 15 mosBuTca Muraromuii kKypcop. Kypcop moxasbiBaeT, KakKoil OUT
MOSKHO IBMEHATb.
3. I mepeMellieHNA Kypcopa U M3MeHEeHNA OMTOB caysKaT 3 Habopa KJIaBUIIL:

a. Jlna nepemeleHnus BJleBO-BIIpaBo: kjaBuiym Crpeska BHU3 - CTpeJika
BBEPX.

l l c001 CHG?
10 010101010101

b. Ina namenenus coctosaunus 6ura cayskat kiaasumm 1 u 0. ITocse HaskaTnA
OJHOJI M3 BTUX KJIABUIII KyPCOpP IIePEMECTIUTCA BIPABO.

B, c001 CHG?
101 7110101010101

¢. Iy mpMHY INTEJBbHOTO BKJIIOUeHN A /BeIKIIoueHna Haskmure SHIFT + SET
i SHIFT + RESET. Ilocye Ha)KaTuA OIHOM M3 STUX KJABUII KypPCOP
nepemectutcda Bupapo. Kmapuiita NOT ybepeT npuHyANUTEJIBHOE COCTOAHNIE.

3ameuanue  Butel B obmacty DM Hesb3s IPUHYANTEIBHO BKJIIOYNTD /BBIKJIIOUNTD.

4. 1514 3aHEeCEeHUs M3MeHeHn B naMATh HaskMmute WRITE.

WRITE c001 MONTR
1010010101010101

4.2.20 VizsmeHeHUE JeCATUIHOTO YICJIA CO 3HAKOM

JlagHaA onepanysa IPUMeHseTCs AJIs M3MeHeH)sI 3HaYeHUdA 4iucya, MHANKATIPYEMOro B BUJE
IeCcATUYHOTO YMcJIa CO 3HAKOM B AnamnasoHe -32768..32767. OHo aBTOMaTHYeCK) IpeodpasyeTcs
B 16-puunoe (popMaT LOIOJIHEHNA 10 2).

Ciosa SR 253 - SR 255 HeJIb35 M3MEHNUTD.

RUN MONITOR PROGRAM
HET oA oA
1,2,3,... 1.BbI30oBUTE IPOCMOTP COCTOAHNA TPeOyeMoro cjaoBa B BIJIe IEeCATUYHOTO YMCJIa CO

3HaKOM.
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c000
-00016

(Mannkanmusa necATUYHOTO CO 3HAKOM)

2. Hasxmure knasumry CHG nna Havdasa MOAVI(PUKAIINIL.

CHG PRES VAL?
C000 -00016

3.BBeaute HoBoe 3HaueHme u Haxkmure WRITE naa BHeceHMsa M3MeHeHUI B
aMATh.

IIpu nasxaTuy WRITE onepannsa npekpaljaeTcs Y IPOMCXOOUT IIEPEXO]T B PEIKUM
IIPOCMOTPA AECATUYHOTO YMCJIA CO 3HAKOM.

BBogumoe 3HaueHMe OOJMKHO OBITh B Auanas3oHe -32768 ..32767. Jlusa BBOza
IIOJIOKMTEJIBHOTO Y1cJe MCIIoNb3yiTe Kiaasuiny SET, 114 BBoa OTPUIIATEJIBHOTO -
RESET.

REC | (P c 000
e 3 2 7 WRITE| | ©
@ -32768

g Bo3BpaTa B HOpMaJabHbINA peskuM nHaykanuy HaskmuTe CLR nan SHIFT u TR.

Ecan cpenan ommbounslit BBox, HaskMmuTe CLR nJ1a Bo3BpaTa 3Ha4YeHNUA, KOTOpPOe
OBLIIO IO BBOAA. 3aTEM BBEANUTE IPaBUIbHOE 3HAUYEHIE.

4.2.21 VizmeHeHne JeCATUIHOro 49rcJia 0e3 3HaKa

Jannas onepanns IpUMeHSAETCA AJIs M3MEeHEeHN s 3HaYeHUA Yicya, MHANKATIPYEMOTo B BUJE
JecATUYHOTO uncsaa 0e3 3Haka B aquamnasone 0 .. 65 535. OHo aBTOMaTHMYeCK) IIpeodpasdyeTca B

16-puunoe.
CioBa SR 253 - SR 255 Hestb3A UBMEHUTb.
RUN MONITOR PROGRAM
HET oA oA
1,2,3,... 1.BbI30BUTE IPOCMOTP COCTOAHUA TPeOyeMOro CcJoBa B BUJE AECATUIHOTO YMCJIa
0e3 3HaKa.
c000
65520

(Magukanumsa qecATUYHOro 0es3 3HaKa)

2. Hasxmure knasunry CHG nna Havdasa MOAVI(PUKAIINIAL

CHG PRES VAL?
C000 65520

3.BBeauTe HOBOoe 3HaueHme u Haxkmmure WRITE naa BHeceHMsa M3MeHeHUI B
IaMSATh.

IIpn masxaTuy WRITE onepannsa npekpaljaeTcs ¥ IPOMCXOAUT IIEPEXO]] B PEKIUM
IIPOCMOTPA AECATUYHOTrO 4ncya 6e3 3HaKa.

Beoaumoe 3HauyeHne noJkHO ObITh B auamnas3oHe 0 ... 65 535.

° 3 ¢ 2 7 wrITE| | €000
32768

g Bo3BpaTa B HOpMaabHbIA peskuM nuankanmy HaskmuTe CLR nan SHIFT n TR.

Ecan cpenan ommbounslit BBog, HasxkMmuTe CLR ni1a Bo3BpaTa 3Ha4YeHNUs, KOTOpPOe
OBLIIO 10 BBOJA. 3aTEM BBEANUTE IPAaBUIbHOE 3HAUYEHIE.
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4.2 Onepayuu npozpammamopa

4.2.22 lIpunyanreabHbIe YCTAaHOBKA/cOpoc Outa

JanHasa omepauys NIpMMeHAeTCA [JIA IIPUHYAUTEJbHOM YCTaHOBKM wim cbpoca Owmra,
HauOoJIbIllee IIPVMEHEHVEe HAaXOAUT IIPM OTJaJKe IIPOrPaMMBbl MM IIPOBEPKM ITOIKJIIOUEHNA

BBIXOJIOB.
Jaunasa onepanya Bo3MosKHa TosbKO B peskuMax MONITOR 1 PROGRAM.

RUN MONITOR PROGRAM

HET IA JA

1,2,3,... 1l.IIpocmorpure cocroamusa Tpebyemoro Omra cormacEo 4.3.10. Ecun

IIpoCMaTpPMBaIOTCA fBa My Oojsee cjoB, TpedyeMblil OMT HOJKEH ObITH CaMbIM
JIEBBIM.

00000 20000
AOFF AON

(IIpocMOTP HECKOJBKUX CJIOB)

2.Hasxkmure SET nna npuryanrtenbHOro BriIodeHMa Owra wmiam RESET nma
IPUHYIUTETIHBHOTO BBIKJIIOYEHNA.

seT | | 00000 20000
[JON AOFF

Kypcop B sieBoM HIKHEM yIJIy IOKa3bIBAET, YTO VMIMEET MECTO IIPUHYAUTEJIHHOE
BKJIIOUeHMe /BhiKJIoUeHMe. CocTodHme OwmTa oOcCTaeTcA TOJIBKO IIOKa HasKarta
KJIaBUIIA. BUT BEPHETCS B MCXOIHOE COCTOSHME CITYCTA 1 IMKJI [T0CJIe OTITY CKAHMS
KJIABUILIL.

3. L1 coxpaHeHusa COCTOAHNS II0CJIe OTIIycKaHmA kaasuml HaskmutTe SHIFT+SET,
SHIFT+RESET. B »ToM ciydae HOPUHYAUTEJbHOE COCTOsSHME YKas3bIBaeTCA
CJIenyOIYM 00pa30M: IPUHYAUTEJNbHO BKJIIOYEHHBIN OUT - S

IPVHYAUTEJIBHO BBIKJIIOUEHHBIN OUT- R
Jlna BosBpara Oura B mcxomuoe cocrogrme HaskaTb NOT mim chmesmarts cOHpoc
IPUHYAUTEJIBHOTO cocTosgHMA. ITogpobHoCcTHM cM. 4.3.23.

IIpuuynnresbHOE COCTOAHME MOKHO yopaTh cmeHoit peskuma IIK (ecom SR 25211
He (0 - TOrja HPUHYAUTEJBHOE COCTOSHVE HEeJIb3sd yOpaThb IMEePeKJIIYEeHUEeM U3
PROGRAM B MONITOR) mmu korzma pabora mpepBaJsiach 1u3-3a (PaTaJibHOI
OMIMOKM MJIV IPEPBIBAHMA TUTAHNS.

4.2.23 YopaTh NpUHYAUTEITHHOE COCTOSIHIIE BKIIOYEHO /BBHIKJIIOYEHO

I[aHHaH orrepanumda IpmMMeHsaeTCAa OJIA BOCCTAHOBJIEHNA COCTOSAHNMA BCeX 6I/ITOB, KOTOphbIE ObLIIN
NPVMHYANTEJIBHO BRJIIOYEHBbI WJIV BBIKJIIOYEHBI. HaHHaH orrepanmda BO3MOYKHa B pPeXMMax

MONITOR 1 PROGRAM.
RUN MONITOR PROGRAM
HET oA oA
1,2,3,... 1l.Hasxwmwure kjnaBuiry CLR a4 BbI30Ba MCXOIHOV MHIMKALIVIL

2. Hasxmure knasumm SET, RESET. IloasuTca coobiieHne-1oTBE PRI HIE.

00000FORCE RELE?

3ameuarue
HayaJa.

Ecan BeI ommbsvics u Haskasm He Ty kjaaBuiry, HaskmuTe CLR u HauHUTE C

3. Hasxmure rkiaBuiry NOT uTobb! yOpaTh Bce IPUHYAUTEIbHBIE YCTAHOBKIL.

NOT | | 00000FORCE RELE

END
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4.3 IIpumep npopamMUPO8AHUS

4.2.24 izsmenenue nagukamnumu ¢ 16-puanoro na ASCII

JaHnHasa omepauysd IpMUMeHSETCA AJIA IEPeKJIIOUeHNUs pesKyuMa MHAMKAIINY CJIOBa B BUIE
16-puunoro unciaa (4 nuudgpsr) 1 ASCIL

IlanHas ornepansa BO3MOYKHA B JIIOOOM pesKume.

RUN MONITOR PROGRAM
JA IA IA
1,2,3,... 1.BrizoBuTe mpocMoTp cocToAHNA Tpedyemoro cioBa (1. 4.3.10). Econ Ha npocMoTp

BbI3BaHBI 2 1 60JI€€e CJIOB, Tpe6yeM0e CJIOBO JOJIMdKHO HAXOAUTBCHA CJIeBa Ha AMCILIIEE.

D0000 DO0001
4142 3031

(MIrpuranya HeCKOJIbKUX alpecoB)

2. lna BeizoBa nagukaiyu B Buge ASCII naskmure TR. OTr pesknMbl MHAMKAIN
B3aMMHO IIepeKJII0YaloTcsa npy HaxaTum TR.

tr | | D0000 DO001
"AB" 3031
tr | | D0000 D0001
4142 3031

4.2.25 Iagukanus BpeMeH! IIKJIa

JlanHaa onepanua IpUMeHAeTCA AJA MHAMKALMY TeKyIero cpelHero BpeMeHy IMUKJa (BpeMsa
ckaHMpoBaHMs). JlaHHaA onepanua Bo3aMoykHa B peskuMax RUN 1 MONITOR npu ucnosiHeHUn

IPOrPaMMBbL
RUN MONITOR PROGRAM
oA oA oA
1,2,3,.. 1. .Hammure CLR 114 BbI30Ba MCXOQHOV MHIMKALAIL.

2. Hasxmure kiaBuiry MONTR ajia mEAMKanINy BpeMeHY IIUKJIa

ionTR| | 00000SCAN  TIME
012.1MS

ITpn HeckompkMX OBTOPHLIX HaxkaTUAX MONTR uncsa MOryT OBITH pPa3IMIHBIMU,
4TO BBI3BAHO M3MEHEHMEM yCJIOBUI MCIIOTHEHNA.

4.3 IIpumep mporpaMMUpPOBaHUS
B ,HaHHOIZ TJiaBe OIIMCaHa IIOCJIeJO0BaTeJIbHOCTDb I[eﬁCTBMIZ AJIsA HaIllMCaHMA IIPOrpaMMbI C
IPOrpaMMaTopa.
4.3.1 IloaroroBUTEJIbHBIE MEPOIIPUATIAIA

ITpm vanucannu nporpammel 1A CPM1 B nepBrIit pas3 nponesanite npouenypsl 1 .. 3 (ctupanue
IaMATH).

1,2,3,.. 1l.YcraHOBUTe HepeKJIOUaTeJ b pesXKuMoB Ha mnporpammatope B PROGRAM u
BKJIFOUUTE utaHne. Ha mporpaMMmaTope MOABUTCA PEKUM BBOJA [1aPOJIA.

cun MONITOR o cean

N~
<PROGRAM>
PASSWORD

2. Beegute naposib, Haskas kjaasuimu CLR u 3arem MONTR.

<PROGRAM>
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4.3 IIpumep npopamMUPO8AHUS

B gannom mecte mosxHO HaxaTb SHIFN m 1 gad BKJIIOYEHNMS MJIM BBIKJIOYEHUA
3ymMmepa. (cm. 4.3.3.)

3.Ouncrure nmamars CPM1 nmasxkatmem CLR, SET, NOT, RESET u MONTR.
Hasxmure Heckosbko pa3 CLR, ecoiu MmEAMKATUPYIOTCA COOOIIEHNA 00 OIIMOKaX.

cLr | | 00000

HR CNTDM
onTr| | 00000 MEM CLR
END HR CNTDM

4. BeicBeTuTe U oumcTtuTe coobinennuss oo ommbkax, Haskas CLR, FUN u zatem
MONTR. ITpogossxaiite Hasxkumats MONTR, rtoka Bce coobiienns o6 omnbdxkax He

OYMCTATCAHA.
cLr | | 00000
cun | | 00000
FUN(0??)
(ionTr| | 00000ERR  CHK
OK

5. Hasxmure CLR ny1a BbI30OBa MCXOIHON MHIMKALUY IIPOTPaMMMPOBaHUA (azpec
nporpammbl 00000). HoByto mporpaMMy MOYKHO MICaThb B JaHHBIN afpec.

cLr | | 00000

Bunumanue! Ilepen BBOZoM mapoJsa yO0eauTech, YTO MEPEKJIOUaTesb HAXOIUTCA B PEMKIME
PROGRAM. TimaTenbHO IIPOBEPBTE CUCTEMY IIepeJl IIEPBBIM MCIIOJIHEHMEM
IIPOTPaMMBI.

4.3.2 IIpumep mporpaMmsbI

Crnenyromaa PKC cayutr pisa »gemMoHCTpalMy TOTO, KaK 3anucaTb IIPOTpaMMy C
nporpammaTtopa. JlanHada nmporpamMma BeI3biBaeT MeaHap Ha Berxoge IR 01000 (1 ¢ B cocToanum 1,
1 cexynga B cocrosauuu 0) 10 pas mocsie Brirouenns IR 00000 B coctosaume 1.

MHeMOHMKa JAaHHOJ IIPOrpaMMBbI IIpeicTaBjeHa B Tabismme. IIpouenypse! njsa BBoJa SaHHOM
IIpOTrpaMMBl € IIporpaMMaTopa OIMCaHbl B 4.4.3
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4.3 IIpumep npopamMUPO8AHUS

00000 €000
00000 @ I I @ But
camMonoaaepxKu
20000
20000 TO002
00004 @ I I H TIMOO1 1-CEeKyHIHbIN
40010| TaVimep
20000 TO002
| | |
oo e H /Ir TiMoo2 2-CeKyHOHbIN
#0020 TanMmep
20000 TOO1 cp
00010 “—| I H cNTo00 | CueTumk Ha 10
R eanHuL,
—f #0010
T002

20000 TOO1 Bblgava umnynbcos
00014 | | s @ (10 nmnynbcoB)

ON
END(001) | OFF
1s

00017

——&

Anpec Komanpga ITapameTp OmnucaHne npoieaypsl BBoJa
00000 LR 00000 (1) But camonogiepsKKu
00001 OR 20000
00002 AND NOT C 000
00003 OouT 20000
00004 LD 20000 (2) 1-cexyHIHBIN TaliMep
00005 AND NOT T 002
00006 TIM 001

# 0010
00007 LD 20000 (3) 2-cexyHIHBIN TaliMep
00008 AND NOT T 002
00009 TIM 002

# 0020
00010 LD 20000 (1) cuerunk Ha 10 eguHMIY
00011 AND T 001
00012 AND NOT 20000
00013 CNT 000

# 0010
00014 LD 20000 (5) Bergaua mmmyabcos (10 mmIryibcoB)
00015 AND NOT T 001
00016 OouT 01000
00017 END(001) (6) Komarnga END(001)

4.3.3 Ilponieaypsbl IpOrpaMMIPOBAHUS

IIporpamma 3anmceiBaeTcA B COOTBETCTBUM C Tabismieili MHeMoHUEU (4.4.2). IIpouenypa
BBIIIOJIHAETCA, HAYMHAA C MCXoaHOo nHaukauun. (Ilepes BBOIOM HOBOV MPOrpaMMbl OUMUCTIUTE
IIAMATD).

(1) BBog OuTa camonmogaepsKKm
1,2,3,... 1.BBeaure HOpMaJbHO OTKpHBITOE yeaoBue IR 00000.

(Heobsa3aTeIbHO BBOOUTD BEAYIINE HYJIN).

-73-



4.3 IIpumep npopamMUPO8AHUS

00000
HEJ) | LD 00000
00001READ
NOP(000)
2. Beegute OR ycaosusa IR 20000.
OR c A A A A
2 0 0 0 0 00001
OR 20000
write| | 00002READ
NOP(000)

3. Begure AND c HOpMabHO 3aKpbITEIM ycsoBueM C000.

(Heobsa3aTeIbHO BBOOUTDH BEAYIINE HYJIN).

OR C A A A A
2 0 0 0 0 00001
OR 20000
wriTe| | 00002READ
NOP(000)
4. Beegure OUT ycaosusa IR 20000.
HOHHOOE
ouT 20000
wriTe| | 00004READ
NOP(000)
1,2,3,... 1.BBenute HOpMaJbHO OTKpPBITOE ycsoBue IR 20000.
LD C A A A A
2 0 0 0 0 00004
LD 20000
wriTe| | 00005READ
NOP(000)

2.Beegute AND c HOpMaJIbHO 3aKPBITEIM ycsoBueM T002.

(2) Beopg 1-cekyHaHOro Taiimepa

(HeobaszaTeIbHO BBOOUTD BEAYIINE HYJIN).
AND | (ot | { rm | [©2 | | 00005
—- AND NOT TIM 002
write| | 00006READ
NOP(000)
3.BBegute 1-cexyHnnnsi Tavimep T001.

| [B4 || 0oo0e
TIM 001
wriTe| | 00006 TIM DATA
#0000

4. Beegure Samauue aia T001 (#0010 = 1.0 c).

B, (%o ||o00006 TIM DATA
#0010
00007READ
NOP(000)

(3) Bop 2-cekyHaHOrOo Taiimepa

Jsa BBoza 2-CeKyHIHOTO TayiMepa IIpojesaiTe caeqyoIye ornepalinn:
1,2,3,... 1.BBenute HOpMaJabHO OTKpbITOE yesaoBue IR 20000.
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4.3 IIpumep npopamMUPO8AHUS

LD c A A A A
2 0 0 0 0 00007
LD 20000
wriTe| | 00008READ
NOP(000)

2. BeBegure AND c HOpMaJsIbHO 3aKpPBITEIM ycisoBueM T002.

(Heobsa3aTeIpHO BBOAUTD BEAYIINE HYJIN).
AND | (or | | mim | [ ©2 00008
—- AND NOT TIM 002
write| | 00009READ
NOP(000)
3. Beegure 2-cexynnusii Tavimep T002.

m | (€2 ]| 00009
TIM 002
wriTE| | 00009 TIM DATA
#0000

4. Beeaute Samauue aJisa T002 (#0020 = 2.0 c).

€, (% ||00009 TIM DATA
#0020
00010READ
NOP(000)

(4) Beopx cueTunka Ha 10

Iloist BBozta cuetunka Ha 10 mpogesaiiTe cieQyolye onepaun:

1,2, 3,... 1.BBeaure HOpMaJbHO OTKpEITOE yesaoBue IR 20000.

LD c A A A A
2 0 0 0 0 00010
LD 20000
wriTe| | 00011READ
NOP(000)

2.Beegute AND c HopMaJbHO 3aKPBITEIM ycsoBueM T001.

(Heobsas3aTe pHO BBOAUTD BEAYIINE HYJIN).
AND B 00011
TIM 1
write| | 00012READ
NOP(000)
3. BBenuTe HOpMaabHO 3akphiToe yesmoBue IR 20000.
H LD NOT 20000
write| | 00013READ
NOP(000)

4. Beenure cuetunk 000.
A
ont | [Ro || 00013
CNT 000
00013 CNT DATE
#0000

5. Beenure 3amanne aisa cuerdnka 000 (#0010 = 10 eguuuil cuera).
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4.3 IIpumep npopamMUPO8AHUS

8. 1(*o ||00013 CNT DATE
#0010
wriTE| | 00014READ
NOP(000)

(5) Beoj BhIIaYN MMITYJIHCOB

1,2,3,... 1.BBenute HOpMaJabHO OTKpEITOE yesaoBue IR 20000.

LD c A A A A
2 0 0 0 0 000014
LD 20000
wriTe| | 00015READ
NOP(000)

2.Beegure AND c HOpMaJIbHO 3aKPBITEIM ycsoBueM T001.

(Heobsa3aTeIbHO BBOOUTD BEAYIINE HYJIN).

AND | ot | { mm | [®4 | | 00015
—- AND NOT TIM 001
wrire| | 00016READ
NOP(000)

3.Beeaute OUT xomanns! IR 01000.

(HeobaszaTeIbHO BBOOUTD BEAYIINE HYJIN).

ouT 01000
write| | 00017READ
NOP(000)
(6) Beox komanast END(001)

Beegnre xomauny END(001)

con | | 00017
FUN(0?2?)

Ao | [B1 |]|00017
FUN(001)
wriTE| | 00018READ
NOP(000)

4.3.4 KoHTPOJH MPOrpaMMBbI

IIposepsarite curTakcuc nporpammel B pesxnme PROGRAM pia Toro, 4Todbl yoeauTbes, 9To
IIporpaMma BBeJleHa IIPaBUJIBHO.

1,2,3,.. 1.Hammure CLR 14 BbI30Ba MCXOJHON MHIVKAIL.

00000

2. Hasxmure rkiasuiry CLR. IToaBuTea nonckaska, Tpebyroiias BBECTH sKeJlaeMblil
YPOBEHb KOHTPOJIA.

srch| | 00000PROG  CHK
CHKLEVEL (0-2)?
3.BBenure Kesaemel ypoBeHb KOHTPoJ A (0, 1 mim 2). KoHTpoJse IporpaMmbl

HayHeTCs IIocJle BBOJA YPOBHA M IlepBas OOHapyskeHHad oInbOKa Oyner
VMHAVKATUPOBATBCH.

Ao 00178CIRCUIT ERR
ouT 00200

3ameuarnue IlompobHOCTY 006 YPOBHAX KOHTPOJIA CM. 5.5.
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4.3 IIpumep npopamMUPO8AHUS

4. Hasxkmure raasuity SRCH nia npogosmxennd noucka. Iloasurea coobiieHne o
caenytomeit ommbke. IIpogosskaiiTe Haskumate SRCH 114 npomosnKeHns noucka
OIINOOK.

ITonck 6ymer mpomosxaTbesa 1o kKoMmas bl END mm noctmsxkeHnsa rpaHuiisl 06JaacTu
IIaMATH.

Ecsam nenukaTupyerca coodireHne o6 ommbke, OTpefakTUPYIiTe IPOrpaMMy 1A UCIIPaBIIEHNA
ombOK ¥ CHOBa IIpOBepbTe IIporpaMmy. IIponoskaiiTe IpoBePKY, IOKA He Oy YT UCIIPaBJIEHbI

BCe OLIMOKIL.

4.3.5 Tecrornlii mporoH B pe:xuvme MONITOR

ITepexrmiounte CPM1 B pesxum MONITOR n mpoBepbTe paboTy IporpaMmbL.

1,2,3,...

1.ITepexrarounTe nepekJIIOIaTENb PEXKUMOB IporpamMmmaTopa B peskum MONITOR.

cun MONITOR o cean

/
<::> <MONITOR> BZ

2. Hasxmure knaBunry CLR 1u1a BeI30Ba MCXOOHOM MHAMKAIINNAL

/

cLr | | 00000

3. IIpunyaurensro ycranosute 6ut Bxona (IR 00000) ¢ mporpaMMmaTopa I IyCcKa
IIPOTrPaMMBI.

LD | | 00000
He ) | LD 00000

MONTR] 00000

A OFF

set | | 00000

CION

Kypcop c seBOM HumKHEM YIJIy [UCIJIess YKas3blBaeT, YTO MMEET MECTO
NPUHYAUTEJIbHAS YCTaHOBKA. BUT ocTaHeTCs B IOJIOMKEHNN 1, IOKA YAePIKUBaAETCH
kaasuina SET.

4. Ecau mporpaMma BBINIOJIHAETCS IPaBUJIbHO, MHAMKATOP Bbixoaa 01000 muraet 10
pa3s. Ilocsye 10 Muraumit MHAMKATOP IIOTaCHET.

Ecom mupuraTop He Mmuraer, B IIporpaMMe ommOKa. B sToM ciydae mpoBepbTe
IporpaMmy 1 ycTaHosute 0uTel B 1/0 11 mpoBepKM KOMaH/I.
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I'maBa 5. TecToBBIE TPOrOHBI 1 OOPAOOTKA OIINOOK

B Oannoui 2nase onucamnsv. npoyedypsl. mecmosvix npozoros onepayuu CPM1, dynrxyuil
camoduazHocMuUuKYy U 06Padbomxra ouwuboK 0as UOEHMUPUKAUUU U UCTLPABAEHUS ANNAPATVHBLY
U NPOPAMMHDBLL OUUDOK, KOMOPDBLE MO2YM Npousdotimu npu pabome I1K.
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5.1 HauanvHas npogepra cucmemsl U npoyedypa mecmogozo npozona

5.1 HayajpHast mpoBepKa CUCTEMBI I MPOIEAYPa TECTOBOTO MPOrOHA

5.1.1 HauasbHasi IpoBepKa CCTEMbI

ITocuie HacTporikn u noarmodenna CPM1 nposepbTe coenytoree. Ilepes TeCTOBBIM IIPOTOHOM
00513aTeJIbHO IIPOBEPbTE IIPOBOIHBIE ITIOAKJIIIOUEHNA Y COeIVIHEHA.

ITapameTp O0'BbEeKT IPOBEPKU

IIuTaHne 1 IOOKJIIOYEHIIE ITogxroueHne IpPaBUIIBHO?

BXO0JI0B/BBIX0JIOB KrnemMme! HagesKHO 3aKaThI?
Mesxky HaKOHEYHMKAMI MJIV IIPOBOJAMM HET 3aMbIKaHMA?
ITonpobrocTy cm. 3.4.

CoenuunresbHbIe Kabessa Bce xabessa npaBuUIbHO HOAKJIIOYEHB] M 3aKPEILIIEHBI?
ITonpobrocTy cMm. 3.4.

5.1.2 IIponiexypa TectoBoro mporona CPM1

1,2,3,...

3ameuarue

1. ITogkiroueHme IUTaHUA
IIpoBepbTe HanpAMKeHMe NUTAHNA U TOAKII0YeHNA KiaeMMHnKa CPMI.

IIpoBepbTe HaNpsANKEHVE IUTAHNA U MTONKJIIOYEHNA KJIEMMHIKA YCTPOJICTB
BXOJa /BBIX0OJA.

Brurounte nuraHne 1 nposepbTe, 4T0OLI ropet nuaukatop POWER.

Vlcnone3yiiTe mporpammaTop nsa  ycraHoBiaeHua CPM1 B pesxum
PROGRAM.

2. ITpoBepKa MOOKJIIOYEHNA BXOLOB/BBIX0O0B

B pexume CPM1 PROGRAM mnpoBepbTe MOAKJIIOUEHME BbIXOJOB,
IPUHYAUTEJBHO BKJIIOYAA M BBIKJIIOYAA BBIXOAHbIE OMTHL IlogpoOHOCTM CcM.
4.3.22.

IIpoBeprTe moAKIIOUEHNE BXOLOB C IIOMOIIBI0O BXOOHBIX VHIMKATOPOB MJIN
IIPOCMOTPA C IIPOrpaMMaTopa.

3. TecToBBIN TPOrOH

Vlcnone3yiiTe mporpammatop nua ycraHoBkun CPM1 B pesxum RUN nmmm
MONITOR u nposepsbTe, roput s nuankatTop RUN.

IIpoBeprTe mocsenoBaTeNbHOCTH OIepanuii IIyTeM [IPUHYIUTEJIbHON
ycTaHOBKM/cOpoca OUTOB U T. [I.

4. Orynagka
JVlcnpaBbTe 0OHapyIKEeHHBIE OLIVOKIAL.

5. CoxpaHeHNe IporpaMMbl
JVlcnosip3yiiTe mporpaMMaTOp IJIA 3alMCY IIPOTPAMMEBI Ha IVICKETY
BriBenuTe Ha mpuHTEp OYyMaKHbIN 9K3EMILIAD.

ITonpoOHOCTH 06 McTIoNIb30BaHMY ITporpaMMaTopa 1 SSS cm. IJI. 4

5.1.3 IIpegocropos:xuocTu npu odopamennnu ¢ namarsbio FLASH

Joa zamure! namaty FLASH coburonaiite cienyomiye Mephl IPELOCTOPOKHOCTIL.

1,2,3,...

1.VIzameHeHNUA, TpousBeJieHHbIe B mporpamme, obsact DM TOJNBKO 1A 4TeHUA
(DM 6144 .. DM 6599) man ycranoBouHbIX napamerpax (DM 6600 .. DM 6655)
3amucbiBaOTCA B 1aMATh FLASH npu nepeksouenun peskumon paborsr CPM1.
JlaHHbIe U3MeHEeHUA OyAYT IOTEePAHBI, €CJIM OHU He 3anucasbl B taMATs FLASH n
IMTaHNMe OTKJIIOYMIOCE Gostee, yem Ha 20 nHeit (mpu 25°C), MOCKOJILKY KOHIEHCATOP
noppepsxkku O3Y paspdakaercs.

JaHHbBIEe M3MEHEHUA MOKHO COXPAaHUTH ITyTeM mnepergwdeHnsa CPM1 B pesxum
RUN mamn MONITOR nnm Bratouenns CPM1 Bckope mocJie cieTaHHBIX M3MEeHEeHUIA.
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5.2 Quxa CPM1

5.2 Ilura CPM1

2.IlepBas onepanyusa CPMI nocse naMeHeHUs B IIporpamme, obsacty DM Tosbko
niaureHnus (DM 6144 ... DM 6599) nnu ycraroBouHbIX TapaMeTpax (DM 6600 ... DM
6655) 3aiimeTr Ha 600 Mmc GoJblire, yeM 00bI4HO. O0A3aTEIBLHO IPMHMMATE B pacyeT
3Ty 3aJIePyKKY IIPU IIyCKe.

3. Ecam ogHa 13 Tpex caenyroiux onepanmnii BeimosHAeTcA B pesknume MONITOR
nan RUN, CPM1 yBesuunTt BpeMmsa nukiaa no 600 mc m mpepwiBaHUA OyAyT
3aIIpeIreHsl, II0Ka IIPorpaMMa MY yCTAHOBOYHBIE [TapaMeTPhI IIePeNChIBAIOTC.

IIporpamma n3MeHsAETCA OH-JIAHOBBIMMU OITPELVISIMIAL
VIamenenus B obsractt DM tosbko nisa urenus (DM 6144 ... DM 6599)
VIamenenns ycranoBouHbIx napametpos (DM 6600 ... DM 6655)

Coobmierme 06 onmbre SCAN TIME OVER (mpeBblillieHO BpeMs IMKJIA) IIPA
JaHHBIX OIlepalnAX He IIOABJIAETCH. HpI/I OH-JIAaTHOBBIX orrepanmax OHM MOryT
OKa3aThb BJIMAHNE Ha BpeMA PeaKIu Ha BXOI.

O6mmit anroputm paborsl CPM1 nokazan Ha cxeme. Vanimananzany CPM1 Bei3biBaeTcsa npu

BKJIIOUEHUN

BBIIIOJIHAECIOTCA

II0CJIEOBATENBHO  (LIMKJIMIECKI)
IPOTPaMMBbl, OOHOBJIEHMA

muraHuAa. Ecam ommboK He 00HapysKeHO,
orrepanmnmn AUCrieT9epn3anin, VICIIOJIHEHU A

BXOJIOB/BBIXOJIOB 1 00CJIYsKMBaHUA ITepU@epuitHbIX yeTpoiicTB. CpesHee BpeMs HUKJIA MOYKHO
HaOJIIOIaTh C IPOrpaMMaTopa.

C

Power application

D)

| Initialization processes |
[«
Check hardware and Program
Memory
Check OK?
Overseeing
»| Yes processes
A Y
Set error flags and activate | Preset cycleti:‘rge monitoring |
indicators. ALARM
(flashing) ¢
ERROR of ALARM | Execute user program. |
No Program
End of program? execution
Yes
Ny N Cycle
Check cycle time setting. time
Minimum cycle time No
set?
Cycle time
processing
Wait until minimum cycle time
expires.
| Compute cycle time |
Refresh input t_)ns and output 1/0 refreshing
terminals
%
| Service peripheral port. | Service
| . peripheral port
3ameuarue  IIporiecch! MHMIMAMN3AIINY BRIIOYAIOT 0uMcTRY obaacreit IR, SR, 1 AR, ycTaHOBKY

CUCTEMHBIX TaIMEPOB I IIPOBEPKA OJIOKOB BXOJIOB/BBIXOOB.
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5.3 Dynryuu camoduazHoCmuKru

5.3 ®YHKIUN caMOAMATHOCTIKN

B CPM1 ectp paszanunble PYHKLUMM CAMOAMATHOCTUKM JJIA UIAEHTUMUKALNY U MCIPaBJIEHUA
BO3MOKHBIX OIIMOOK U COKPAIEHNS BPEMEHY IIPOCTOA.

Omunbru ITK genAaTca Ha 2 KaTeropuu, B 3aBUCUMOCTU OT CEPbE3HOCTM OIIMOOK. DaTasibHBIE
ommOKky - HamboJsiee cepbesdHble, KOTOpble ocTaHaBimBalT pabory CPMI1. HedaramnsHable
omMOKM MeHee cepbe3HBI U He ocTaHaBauBaoT pabory CPMI1.

5.3.1 HedraTasbHble OIINOKY

Pabora ITK n oTpaboTka nporpaMMbl IPOLOJIKAETCH IT0CJEe IOABJIEHNA OJHOM MV HECKOJIBKUX
Takux ommbok. Xora pabora ITK npomosmxaeTca, DpMUMHY OIIMOKM HY'KHO BBIABUTbH U
YCTPaHUTb KaK MOYKHO ObICTpee.

ITpu moasnenun taxoi ommndbra naaukatopbl POWER (CETH) 1 RUN (PABOTA) ocrarorcsa
BrJoueHHBIMY, MHAMKATOp ERR/ALM (HencnpaBHOCTB) MUTaeT.

Coobienne FAL N 3HaueHNe coo0Iens U MOPAI0K AeiicTBUIT

SYS FAIL FAL ** 01..99 B nporpamme BemosnaMIack komarga FAL(06).

(** mosker 6b1Th 01 ... 99 IIposepnsTe HOMep FAL, onmpenennTe IpUunHy,

nimn 9B) BBI3BABIIYIO ee cpabaTeIBaHMe, yCTPAHNUTE IPUUMHY U

coTpuTe coobiieHne.

9B ObHapysxeHa oInOKa B yCTAHOBOYHBIX ITapaMeTpPax.
IIpoeeputs porarm AR 1300 ... AR 1302 u ucnpaBuTh
cJIe YoM 06pas3oM:

AR 1300 = 1: o6Hapy’KeH HEKOPPEKTHbII YCTAHOBOYHBI!
napametp (DM 6600 - DM 6614) nmpu BKIrOYUeHUN
nuTaHuA. VlcrpaBbTe yCTaHOBOYHBIE ITapaMeTPHI B
pesxume PROGRAM 1 cHOBa BKJIIOYKTE IINTAHME

AR 1301 = 1: oOHapy’KeH HEKOPPEKTHbII YCTAHOBOYHBII
napamerp (DM 6615 - DM 6644) npu nepexofie B peykuM
RUN. McnipaBbTe ycTaHOBOYHBIE ITapaMeTPhI B PEKMMe
PROGRAM u cuoBa BriounTe pesxum RUN.

AR 1302 = 1: o0HapysKeH HEKOPPEKTHBIN yCTAHOBOYHBINA
napametp (DM 6645 - DM 6655) Bo BpeMa paboThL.
JlctipaBbTe yCcTaHOBOYHBIE IapaMeTPhI 11 COTPUTE
OIINOKY.

SCAN TIME OVER F8 Bpewma mukia npessicuso 100 mc. (SR 25309 = 1)

YKasbIBaeT, 4TO BpeMs IIPOrPaMMHOT0 HMKJIa O0JIbIIe
peroMenayeMoro. IIpy BO3MOKHOCTY COKPATITE IIMKJL.
(CPM1 M0KHO HaCTPOUTB TaK, YTOOBI 3Ta omnbKa He
BBIABJIAJIACD).

Ommbru cBA3M Her Ecom mponsores c6oiit cBA3M 110 nepudepuitHOMY IIOPTY,
coorBercTByoOImMii naaukatop COMM npekpaTut
murath. IIpoBepbTe coenuHNTENbHBIE Kabesd 1
nepesamnycrurech. [IpoBepbTe, yCTaHOBJIEHBI JIU (DJIATA
ommbok B AR 0812 =1.

(met coobrenns)

5.3.2 daranbHbIe OIINOKU

Pabora ITK 1 orpaboTKa IporpaMMBbl IpeKPaTUTCA 1 Bce BbIXo bl [T BhIKJIIOYa0TCA TP JIF0001
Takoil ommnbre. Omepanuy CPM1 0ynyT BO300HOBJIEHBI TOJIBKO HOcJe BhIKJOUeHUA [IK 1
BKJIFOUEHMA WJIY MCIOJIb30BaHNA IIporpaMMaTopa A nepersodennd B pexxuM PROGRAM u
cOpoca ITpMU3HAKOB OIINOOK.

IIpm npepsiBanuy nuraHua Bce nuaukaTopsl Ha LIIIY BeIKIOYeHBL IIpy apyrux daTalbHBIX
ommbrax ropaT nmHaukatTopel POWER (IIMTAHVIE) u ERR/ALM (ABAPI{). VagukaTop
RUN (PABOTA ) OyzeT BBIKJIIOYEH.

Coobitienne FALSN SHaueHye COODIEeHNA Y TOPAINOK AeCTBIUI

IIpepsiBanMEe MIUTAHNA HeT Br1no npepriBanne nuranue 6osee yem 10 mc.

(HeT coolbiieHnA) IIpoBepuTs Hanpaxkenue u nogsox nuranud. CHoBa
BKJIIOYNUTH IIATaHNE.
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5.3 Dynryuu camoduazHoCmuKru

Coobirienne FALS N 3HadeHMe COOOIIEeHNA U TOPALOK AeVICTBUIL
MEMORY ERR (Ommbxa F1 AR 1308 = 1: B nporpamMme I10JIb30BaTEJNA CYIIIECTBYET
TTaMSATN) HesanaHHasa 6uroBasa obsacTs. [IpoBepbTe IporpamMmy u

UCIIpaBbTE OI_LI]/I6Ky.

AR 1309 = 1: IIponaores c6oit B mamaru FLASH.
ITockoabKry umcso 3anuceit B namats FLASH npessicniio
3aJlaHHBI ypoBeHb, 3amenuTe [ITY.

AR 1301 = 1: Omnbra KOHTPOJIBHON CYMMBI B
ycTaHOBOYHBIX ITapamerpax (DM 6144 .. DM 6599).
IIpoBepbTe 1 OTKOPPEKTUPYIITE YCTAHOBOUYHbIE
napameTrpsl B odsracty DM.

AR 1311 = 1: Omnbra KOHTPOJIBHON CyMMBI B
YCTaHOBOYHBIX TapaMerpax. [IponHnnmanmsnpyiite Bce
yCTaHOBOYHbIE ITapaMeTPbI ¥ BBEIUTE CHOBA.

AR 1312 = 1: Omnbra KOHTPOJIBHOI CYMMBI B
nporpamme. IIpoBepbTe IporpaMmy 1 UCIPaBbTe
obHapy KEeHHbIE OIINOKIAL.

NO END INST FO B nporpamme orcyrerByer komargga END(01).

Sanumure B koHIle Tporpammbl END(01).

I/0 BUS ERROR Co IIponsorresn cboit mpu nepenade qauHbIX Mexay LIIY u
6JI0KOM BXOJ0B/BbIX0Z0B. IIpoBepbTe coeqVHNTEIbHBII
kabesib K 6JI0KY BXOZOB/BBIXOJOB.

I/O0 UNIT OVER E1l IloakJII09eHO CANUIIIKOM MHOTO OJIOKOB BXOJIOB/BBIXO/IOB.
JlcnpaBbTe KOH(DUrYypaIMIO BXOJ0B/BBIXOJ0B.
SYS FAIL FALS ** 01-99 B nporpamme BemosaMIacs komarna FALS (07).

(** mosxert 6p1TH 01..99, 1IN IIpoBepnsTe HOMep FALS nyisa onpenesieHns yCcJaoBuUii,
9F) BBIBBABIINX COODIIEHMEe, YCTPAHNUTE NIPUUNHY M COTPUTE
cool1enne.

9F Bpewmsa rukia npessicuio “KoHTposbHOe BpeMA IuKIa”

(DM 6618), Bei3niBatoiiee FALS 9F. [IpoBepbTe Bpemsa
LIMKJIA ¥ HacTpoiTe napamerp “KoHTposbHOE Bpemsa
uKJa”.

5.3.3 Onio3uaHIe OMIMOOK
Omm6xu ITK ono3HaroTCsA 110 coo0IIeHNAM Ha IporpaMMaTope, dpaaraM oinbok B odsactax SR u
AR, n xogam ommm6ok B SR 25300 ... SR 25307.
Coo01enns 06 ommdrax

Coobiterns 06 ommbrax, BbI3BAHHBbIE (PYHKIMAMY CaAMOAVATHOCTMKMY, MOYKHO IIPOYMTAThL Ha
IIporpaMMaToOpe UM Ha yIpaBJIAlollleM KOMIboTepe ¢ SSS.

djaru omnooK

Korma yHKIMA auarHOCTMKM OOHapysKMBaeT OIIMOKY ammnapaTypbl, OHa BKJIOYAeT
cooTBeTcTByIOmMMe uiaru B obsactax SR u AR.

Kox ommboxkm

Korga pyHKIMA qUarHOCTUKY OOHAPYKUBaeT OMNOKY, COOTBETCTBYIOIINI KOJI 3aIIMICbIBAETCA B
SR 25300 ... SR 25307. (Kox ommbxu - 810 2-pas3pAnHoe 16-puaHoe 4ncsIo).

5.3.4 Oumodkm, onpe e asieMble MOJIb30BaTEIEM
VImerorca 3 KOMaHABI, C IIOMOIIBIO KOTOPBIX IT0JIb30BATEIb MOYKET 3aJaTh CBOM COOCTBEHHbBIE
OILIMOKM MJIVI COOOIIIEHMA.
FAL(06) Bei3bIBaeT mpu3HaK He(paTaJIbHO OIIMOKM
FAL(07) BeI3bIBaeT IPMU3HAK (PATAJIBHON OIIMOKY

MSG(46) mocblmaeT cooOllleHMe Ha IPOTPAMMATOP WMJIM  YIIPABJAKIMI KOMIIBIOTED,
HOOKJIFOUeHHBIN K [TK.

-83-



5.4 Owubkxu npu pabome c NnPO2PAMMAMOPOM

FAILURE ALARM - FAL (06) (HedaranpHas ommoka)
FAL(06) - Bbi3oB nnpmuaHaka HedpaTaabHoM ommOku. IIpu ncnomuenun FAL (06) mpomnsBogaTca
cJenyolye AeiCTBUA:
1,2,3,... 1.Muraer ngaukatop ERR/ALM nua IIIIY. Pabora IIK npogomxaeTcs.
2. Homep nannoit FAL (nBe necartuynbix iudpst oT 01 1o 99) 3anocurcsa B SR 25300
.. SR 25307.
Homepa FAL moryT paccTaBaATbCA IPOMU3BOJILHO AJIA MHAMKAINY OIIpeJieJIeHHbIX
ycaoBuit. OnyHaAKOBbIEe HOMepa Hesb3d ucnosb3oBaTh ana FAL u FALS. Ina
ctupanusa coodbmennsa FAL yerpanure nprunny ommbku, BeimosanTe FAL 00 noan
COTpUTE COODIIIEHNE C IIOMOIIIBIO IPOrPaMMaTOpa.
Severe Failure Alarm - FALS (07) (IIpnanak atanbHOi omImoKmn)
FALS(07) - xomaH/ia, BbI3BIBAIOIIAS IIPUBHAK (PAaTAIbHOM OIIMOKM. ITpy MCIIOITHEHNY KOMaH b
FALS (07) npousBonATcs cienyoliye NeicTBUA:
1,2,3,... 1l.VcnonHeHNVe mporpaMMbI IpEPBIBAETCA M BBIXOBI cOpachiBaroTcsA B 0.
2. Maguxatop ERR/ALM na IIIIY ropur.

3. Homep maunoit FALS 13 AByX ABOMYHO-IecATUYHBIX uncedt (01-99) sanocurca B
SR 25300 - 25307.

4. Homep FALS zarnocuTca B obsactb Iporokosa ommboxk. B CQMI1 Takske
3aIChIBaeTCs BpeMd II0ABJIEHNA IPMU3HAKa OLIMOKM, eCJIM MICIIONIb3yeTCs KacceTa
namaTu ¢ yacamu (RTC).
Homepa FALS moryT paccTaBiIATbCA TPOU3BOJIBHO JJIA MHIANKAIIMY OIIPEJIeJIEHHBIX yCJIOBUIL
OnyHaKoBbIE HOMEpPA HeJb3sd MCI0JIb30BaTh ogHoBpeMeHHO ana FAL u FALS. Jlna ynanerus
coobmenna FALS nepexrstounte ITK B peskum PROGRAM, ycTpannTe NpuunHy coobieHms,
COTpUTE MIPU3HAK C IIOMOIIIBIO IIPOTPaMMaTOpPa.

Coobigenne - MSG (46) (Message)

Komanga MSG(46) npuMeHaeTCA OJIA MHAMKAIMY cO0bIeHnit Ha mporpamMmaTope. CooliieHnsa
13 MakCcuMyM 16 3HAKOB MHIMKATUPYETCH, KOTIa YCJIOBMUS BbIIOJHEHNUS JaHHO KOMaHAbI = 1.

5.4 OmmoKu npu padoTe ¢ IPorpaMMaTOPOM

Cruenyromnme cooOuieHnA 00 ommOKax MOTyT NOABUTbCA Ipu paboTe ¢ IIporpamMMaTopa.
VlcnpaBbTe ommbKNM, caenyd yKa3aHUAM TaOJINIIbI, ¥ IPOJOJIKUTE paboTy.

Ilna paboThl ¢ HEMCHPABHOCTAMM, KOTOPble MOTYT MOABUTHCA Ipu pabore ¢ LSS/SSS nin
YCTPOJMCTBOM JIOCTYIIa K JAHHBIM, CM. MHCTPYKIMK: VIHCTPpYyKIMaA 1o pabote ¢ LSS, VIHCcTpYyKIIMA
o pabore ¢ SSS, VHcTpyKINA 110 paboTe ¢ yCTPOIICTBOM AOCTYIIA K IIapaMeTpaM.

Coobuenne 3HadYeHne cCOOOIeHUsI U eICTBUS IIPU COOOIIEeHIIT

REPL ROM Brlya monbITKa 3anycy B IaMATh, 3alVIIIIEHHYIO OT 3aIINCIL.
YcTaHOBUTE ITePEKJI0YATENb 3AIUThI OT 3aIIMCH B IIOJIOMKEHE
OFF (cexumnsa 1 nepersrouaresnsa DIP wa ITIIY).

B CPM1 ycranosure 6utst 00 ... 03 DM 6602 B 0.

PROG OVER Kowmanga B nocnenuem agpece namaru He NOP (00). Corpure
HEHY’KHbIE KOMaHbI B XBOCTE IIPOTPaMMbIL.

ADDR OVER 3azaH agpec, IPeBbIIIAoNNI HaMOOJIbIINI B ITAMATY IIPOrPaMM.
Beeanre menbnii agpec.

SETDATA ERR Bour Beog FALS 00, a 00 He moskeT ObITh BBeieH. CHOBa BBEAUTE
JlaHHBIE.

I/O NO. ERR By 3agan anpec, IpeBBIIAIONINT HAMOOJBIIINII ajpec 30HbI

JaHHbIX, T.€. afpecC CJIMIITKOM BeJINK. MsquTe Tpe6OBaHI/IH
KOMaH/bl 1 CHOBa BBeuTe aJgpec.
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5.5 OwubKru NPoLPAMMUPOBAHUSL

5.5 OUIMOKM IpPOrpaMMIMpPOBAHI

JlanHbple OMIMOKM B CHHTaKCUCe IIPOTpaMM OOHapyKMBAIOTCA IIPY KOHTPOJIE IIPOTPaMMEI
oneparueil “KorTposs IIporpammer”.

JImeerca 3 ypoBHA nnpoBepku nporpamm. Ilepes mpoBepKoi JoJKeH ObITh 3a1aH HEOOXOIMIMbIE
ypoBeHb. B TabJsmile npuBeAeHbI TUI OIIMOOK, COOOIIEHMA M OOBbACHEHMA BCEeX OIIMOOK
CUHTAaKCIICA.

* YposeHb KOHTpoJA () mpoBepsaeT Ha ommbky Tuna A,B,C.

* YpoBeHB KOHTPOJIA 1 mpoBepsdAeT Ha ommbky Tuma A,B.

* YpOBEeHB KOHTPOJIA 2 IIPOBEPAET Ha OIIMOKY TOJBKO THUIIA A.

Tun

Coobiienne

3HadeHNe cOO0IIeHNA U TIOPALOK AeiCTBUIL

IIporpaMma 3anopuena, HOABUJICA HECYIIECTBYIOIMIT KO,
Beenure nporpaMmy cHOBa.

CIRCUIT ERR

Yucso Jorndeckux 6JIOKOB M KOMaHJ JIOTUYIECKNX OJIOKOB He
coBragaer, T.e. LD mam LD NOT wmcniosnb30BaHbI 1714 HavYaia
Jiorudgeckoro 6J0Ka, pe3yJbTaThl KOTOPOTO He UCIIOJIb3YIOTCA
HUKAKMMI JPYTUMIU KOMaHAaMy, 100 IpuMeHeHa KOMaHIa,
JIJI1 KOTOPOIi HeT TpeOGyeMoro umcJia JOrndecKux 0JI0KOB.
IIpoBepbTe mporpaMmy.

OPERAND ERR

OnepaHz KOMaHABI, JEKNUT BHE JOITyCTUMOI 30HBL VI3MeHUTE
3HaYeHIe OIIpeaH/a, ITOObI OH JIeKaJ B IOy CTIIMO 30He

NO END INSTR

B nporpamme orcyrerByer komanga END (001).

Sanumnte END (001) B KOHIIe IporpaMMbl

LOCKN ERR

KomaHza B HeIIpaBMJILHOM MECTe IIPOorpaMMsl. VIzyunTe, Kak
[10J1b30BATHCA KOMaH/I0i1 I CKOPPEKTUPYITE IPOrpaMMmy.

JME UNDEFD

Komanga JME (004) orcyrerByer nas komauasl JMP (005).
CKOppeKTHpyiiTe HOMep IIepexo/ia U BCTaBbTe
nosiosxkeHHy!o koMauny JME (004).

DUPL

J(BasxX Bl MCIIOJIL30BAH OJVH U TOT YK€ HOMED IIepexoia Ui
nognporpaMMbl. CKOPPEKTUPYIiTe IPOrpaMMy, YTOOBI OAVH
HOMED MCIIOJIb30BAJICA TOJBKO AJA OJHOM 13 HUX.

SBN UNDEFD

Komanzga SBS (091) 3anporpaMmMmmupoBaHa I
HeCyIleCcTBYoIel moanporpaMmbl. CKOPpPEKTUPYiTe HOMEpP
MUV 3aIIpOrPaMMUPYIiTe IIOAIIPOrPaMMy.

STEP ERR

HexoppexTtro ncnosnszosanel STEP (008) ¢ HomepoMm cexium
u STEP (008) 6e3 Homepa cekipun. VI3yunTte paboTy KOMaHIbL.
CKOppEeKTUPYIITE IPOTPAMMY.

IL-ILC ERR

IL (002) n ILC (003) HE nCIIOIB3YIOTCA IIOIIaPHO.
CroppekrTupyiite nporpamMmy, 4Tods! y kasnoi IL(002) 6b11
csoit ILC (003). Xorsa aTo coobienne o6 ommmbKe MOABUTCA,
ecain 6ostee oxuoit IL (002) ncnosassyeres ¢ oxuoii IL (003),
IIporpaMMa BBIIIOJIHUTCA Kak HanucaHo. [lepen orpaborkoit
ybenurech, uTo Balia nmporpamMma HanucaHa B COOTBETCTBUM C
3aMBICJIOM.

JMP-JME ERR

JMP (004) n JME (005) ze ucniosib3ytorcd B nape. Ilepen
orpaboTkoit ybenurech, 4To Bama nporpamMma HamicaHa B
COOTBETCTBUM 3aMbICJIOM.

SBN-RET ERR

Econ munukatupyemeii agpec - agpec SBN (092), 2 pasubre
IIOAIIPOTPaMMEBI OIIpegeJIeHbl OJHMM MMEHEM.

JIzmeHNTE OAVH 113 HOMEPOB MM YOAJIUTE ONHY 13
noxanporpamm. Ecan nanukaTupyemslii agpec - angpec RET
(093), nanHaa KOMaHIa UCIIOJIb30BaHA HEIIPaBUJILHO. VI3y4unTe
pabory xomaunel RET n ckoppekTupyiiTe mporpaMmy.
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5.5 OwubKru NPoLPAMMUPOBAHUSL

Tun

Coo0iienne

3HadeHMe COO0IIEeHNA U ITOPANOK AeVICTBUIL

COIL DUPL

OpnuH u TOT 2Ke OuT ynpaBideTcs (T.e. BRIOYAETCA U/ U
BBIKJIIOUaeTcA) 6osiee yeM ongHoM KoMaHoi. (Hanp. OUT, OUT
NOT, DIFU (13), DIFD (14), KEEP (11), SFT (10). XoTsa aT0
PpasperIeHo AJsa HEKOTOPBIX KOMaH I, IPOCMOTPUTE paboTy
KOMaHIBbI U MM yOeauTech, 4TO IIporpaMMa HallycaHa
IIPaBUJIBHO, VIJIY [I€PENUIINTE IIPOrPaAMMY, YTOOBI KasKIbIiL
OUT yIpaBJAica OOHO KOMaHIO.

JMP UNDEFD

JME(005) 6b11 ncronb3oBan ¢ JMP (004) He ¢ TaKMM HOMEPOM.
Hobasbpre JMP (004) ¢ Takum sxe HoMepoM mim ynaaute JME
(005).

SBS UNDEFD

Cy1ecTByeT HOAnporpaMma, KOTopas He BbI3bIBAETCS
SBS(091). 3anporpaMMupyiiTe BbI30B OAIIPOrPAMMbI B
HY>KHOM MeCTe MJIM yAaJuTe OAIPOrpaMMy, KOTopasd He
VICIIOJIb3YETCH
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5.6 Ancopummsl noucka Heucnpasrnocmel

5.6 AropuTMbI MOVICKA HEMCIIPABHOCTEN

Jl1s moucka HeMcIpaBHOCTeN, mpousoenmmx npu padbore CPM1, nose3yiiTech caeny oMMy
aJITOPUTMaMIL.

I'maBHBII aarOpuUT™M NOUCKA

( Error )

Power indicator lit? Check power supply.(See page 90) )

Run indicator lit? Check for fatal errors.(See page 91) )

RR/ALM indicator

flashing? Check for non-fatal errors.(See page 92) )

Is 1/0 sequence

nomnal? Check 1/0.(See page 93) )

Operating
environment
normal?

Check operating environment.(See page 95) )

Replace the CPU
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5.6 Ancopummsl noucka Heucnpasrnocmel

IIpoBepra nuTanms

( Power indicator not lit )

Is power being

supplied? Connect power supply.

Yes

Is power indicator
lit?

) 4
Is viltage adequate? Set supply voltage‘wnhm
acceptable limits
Yes

Is power indicator
lit?

€ there any loG
terminal screws or
broken wires?

Tighten screws or replace
wires.

Yes

Is power indicator
lit?

\ 4
Replace the Power Supply End
Unit.
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5.6 Ancopummsl noucka Heucnpasrnocmel

IMouck paTanbHBIX OIINOOK

( Power indicator not lit )47

Is the ERR/ALM
indicator lit?

Yes

Determine the cause of the
error with a Peripheral
Device.

Is power indicator
lit?

Turn the power supply

displayed on
i j OFF,and then ON again

Retipheral Devjce?

Is a fatal error
displayed? Identify the error,eliminate

its cause,and clear the error.

» No

A 4

Switch to RUN or MONITOR
mode.

s the RUN indicator No N
lit? e
Replace the
CPU
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IMouck HedaTadbHBIX OIINOOK

( ERR/ALM indicator flashing )

Determine the cause of the
error with a Peripheral
Device.

<
4

Is a non fatal error
indicated?

Identify the error,eliminate
its cause,and clear the error.

Is the ERR/ALM
indicator flashing?

Flashing

A 4

Replace the CPU
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IIpoepka BX0J0B,/BBIXO10B

(LS1) (LS2)

00002 00003 .

01003 oL
( Malfunction of SOL1 )
Is the IR 01003 No

output indicator
erating normall

Yes f T A4
| Monitor the ON/OFF status

of IR 01003 with a
Peripheral Device.

Wire correctly

Check the voltage at the IR
01003 terminals.

Operation O.K.? Is output correct? Operation 0.K.? A
To

Yes next

page

Disconnect the external
wires and check the
conductivity of each wire.

Yes

Operation O.K.?

Y
. Replace the CPU or
Check output device SOL1. Expansion I/O Unit with the

problem

A 4
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re the IR 01002 an
IR 01003 input

indicators operatin,

normally,

No

From
previous
page Yes

A 4
Check the voltage at the Check the voltage at the fe the termona
IR 01002 and IR 01003 IR 01002 and IR 01003 screws loose?
terminals. terminals.

No

Operation O.K.?

Operation O.K.?

No

Yes

s input wiring
correct?

Check operation by using a
dummy input signal to turn the

i Ol Ol Y
mput ON and OFF Wire correctly | | Tighten the terminal
Yes screws
Operation O.K.?
v ¥ Replace t‘r:e CPU or
Replace the CPU or Check input devices ( Return to_start ) Expansion /O Unit
Expansion 1/O Unit LS1 and LS2
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( Environmental conditions check )

IIpoeepka okpy:karoIeii cpeabl

Is the ambient
temperatyre below
55 C?

Consider using a
fan or cooler

Is the ambient
emperature above

Consider using a
heater

Consider using an
air conditioner

Is noise being
controlled?

equipment at noise

Install surge
protectors or other
noise-reducing

sources

Is the installation

environment okey? i

Consider
constructing an
nstrument panel or
cabinet

( End )
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Ipunoxcenue A. Cmandapmnole modeau

IIpniao:xkenue A

CrangapTHbie MOJEIN

Iy

baoxr

Onucanne Bxonnr Brixoabr ITuraune Howmep monenn
IOIIY ¢ 10 6 Touex 4 TourM 100 ... 240 B nnepem. CPM1-10CDR-A
BXOJZlaM¥ /BbIXOAAaMU Toka, 50/60 I'g

24 B nocT. TOKa CPM1-10CDR-D
IIIIY ¢ 20 12 Touex 8 Touer 100 ... 240 B nmepem. CPM1-20CDR-A
BXOJaM¥/BbIXOAaMU Toka, 50/60 I'tg

24 B mocT. TOKa CPM1-20CDR-D
IOITY ¢ 30 18 Touer 12 Touer 100 ... 240 B nnepem. CPM1-30CDR-A
BXOJlaM¥ /BbIXOQaMU Toka, 50/60 I'tg

24 B miocT. TOKa CPM1-30CDR-D

pacimpeHmsa BXOIIOB/BI)IXOIIOB
Onucanne Bxonmr Brixonb! Howmep monenn
Baox pacmmpenns ¢ 20 Bxonamu /BeIXonaMmu 6 ToueK 4 TOYKM CPM1-20EDR

Ananrepsl cBA3U

Onuncanne Brixonsr Howmep monenn

Apnanrep RS-232C Ocy1ecTBIIAET CBA3b MEXKAY ITeprpepUNHBIM CPM1-CIF01
nopToM 1 ycrpoiictBamu RS-232C

Apnanrtep RS-422 Ocy1iecTBiAET CBA3b MEKAY IepydepuiiHbIM CPM1-CIF11

opToM 1 ycrpoiictBamu RS-422

Ilepudepuiinnie ycrpoiicTsa

Haumenosanue

Howmep mogenn

XapaKTepnucTnKa

IIporpammaTop

CQM1-PROO1-E

B kommiexTe Kabesb 2m

C200H-PRO27-E

ITopraTusHbIi, ¢ 3agHel nogceeTko. Hysxen
rkabesb C200H-CN222 iy C200H-CN422 (cm.

HIDKE)
ITakeT ronepsxkKkm C500-ZL3ATI1-E 2 nucketsl 3.5 “, IBM PC/AT coBmecTuMbIe
SYSMAC
CoenuHnuTeJIbHbIE CQM1-CIF02 Coegunusaer IBM PC/AT wunu coBMecTuMbIe
kKabesn KOMITBIOTEPHI C ITePUQEePUITHBIM ITOPTOM.

C200H-CN222

Coenunsaer nporpammarop C200H ¢
nepudepuitHbIM ITIOPTOM (2M).

C200H-CN422

Coenunsaer nporpammartop C200H ¢
nepudepuitHbIM TOPTOM (4M).
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ITpunoxcenue B. ['abapumut

IIpnao:xkenue B

l'abapuTnl

Bce pasmeps! npuBegeHbI B MM.
CPM1-10CDR-_

[ HYUHHHH]
O 900 0000000 [HHHHEE]

OMRON SYSMAC CPM1
81 90 [ !ﬂ

000000000 H.H.H.H.H.H.m[

N—y N—y
11— —
130 85—

5y

= | B

I |
CPM1-20CDR-_
[ HHHYHH]
o DO VOO0V D
—— 10
OMRON SYSMAC CPM1
8190 [
—
[ClelelelelvleTelelele I Te T
\______AAAARARAI
p—y Ny
- 180 s

T

= | B
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CPM1-30CDR-

O 500 ©00000000000000000000 3 I ] RLELLLILLCGLLIN

OMRON SYSMAC CPM1
81 90 [

[clefededelelededeleledelelele fe oo te 1) H.H.H.H.H.H.m‘_[

o = - L
A
=] 1
el |
CPM1-20EDR
- OO0V OOOOO0D ] w—
— [

o R do [

DOVVOVOOVVVOOOD
pnansrlRRARAAL

p— h—y

« 171
180 85—

O

= | E
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CPM1-CIF01

[eNeReoRele)
e
an

9081

©
A0f0

CPM1-CIF11

—

©
o

< 2
Al

205

T'aGapuThl ¢ MOAKIIOYEHHBIMI 1€ PIihe pUITHBIMIL Y CTPOIICTBAMI

CPM1-__CDR-__
Korza nmonx/IroueH ajantep CBA3M WIIM IIPOrPaMMaTop.
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Okorno
150

gl

CPM1-CIF01
Korpa nogrimouen pazbvem RS-232C

Okorno

120

an

an
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I'nmoccapwmii
*DM

Cwm. KocBennsiit agpec (B odsactu DM).
1:1 cBaA3p

Crasp mexxay neymsa [IK, opraanzoBaHHasa TakuM 06pa3oM, 4ToObI 00pa30BaTh 001y 06J1aCTh
LR.

16-pudHOe TIpeacTaBJIEHUE YICJIa

Cucrema npezncraBieHns 4duced, Ha 6aze 16 mucp. B IIK Bce manHBIE XpaHATCA B JIBOWMYHON
dopme, 04HAKO BBOJ, M MHAMKAIVIA HA IIPOTPAMMMPYIOIIMX YCTPOJCTBAX YaCTO IIPONBBOAATCH B
16-puaHOM BuUIe nJA yIpolleHMsa omeparmii. Kasknasa rpynmna us3 4eThbIpeX ABOMYHBIX OMTOB
SKBMBAJIEHTHA OHON 16-pu4HO 1ndpe.

AR oGuacTth
O6JiacTh maMATH, BbIZIeJIaHHAA I (PJIaroB ¥ OMTOB yITPaBJIEHUA.
ASCII

American Standard code For Information Interchahge. CorysxuT 1y14 KonupoBaHMA CIMBOJIOB
IPpY BbIAAYM Ha IPVHTEP U APYyTHe BHEIIHNE yCTPOMCTBA.

AUTOEXEC.BAT
Paitn MS DOS, comepsxalinii KOMaHIbl, aBTOMAaTUYECKH UCIIOJHAEMbIE ITPU 3aIlyCKe.
CH
B coobmmennax ITK obosuagaer caoso. Cm. Caoso.
CONFIG.SYS
Paitn MS DOS, comepsxalinii mapamMeTpsl Cpeabl IIePCOHAJIBHOTO KOMIIbIOTEPA.
CTS

Clear-to-send (cOpoc repenaTumka) - CUTHAJI, MICIIOJIb3YEMBbIN TPV CBA3Y MEXKIY YCTPOMCTBAMI,
I{OTOprﬁI YEKa3bIBaeT, 4TO IIPVMEMHMK I'OTOB IIPVMHNMMAaTh JaHHbIE.

CYy
Cwm. duar mepeHoca
DIN npoduas

IIpodnib, KOTOPBIVE BXOAUT B MOHTAKHbIE KAHABKY PA3JIMYHBIX YCTPOMCTB, YTO ITI03BOJAET HA
HeM OBICTPO 1 HAJE€KHO MOHTMPOBATh YCTPOJCTBA.

DIP-nepekoyareanb

Dual-in-line package - kopmyc ¢ IBYXPAIHBIM PacCIOJIOMKEeHMEeM (IITBIPBKOBBIX) BBIBOJOB,
KOTOPBI MOHTUPYETCA Ha I1JIaTe U CIYKUAT AJA pabodunx mapaMeTpoB.

DM o6aacTnb

Obsacte nmauabix (Data memery) coyskamasa s XpaHEeHUA TOJIBKO CJIOB JaHHBIX. CJjioBa B
obsract DM HenocTyHEI OMTaAMI.

DM caoso
CaoBo B objsiacti DM
EEPROM

IACII3Y Onexrpuuecku ctupaemoe I[I3Y. Tun nmaMATH, JaHHBIE B KOTOPOI MOKHO CTEPETH U
IepenucaTh. OTO IesaeTcd depes cruelnajibable BBOAbI MUKpocxeMbl EEPROM u 6e3 ynanenna
MMKPOCXEMBI C YCTPOIICTBA, B KOTOPOM OHa YCTaHOBJIEHA.

EPROM

CII3Y Ctupaemoe II3Y. Tun namaTH, JaHHbIE B KOTOPOJ MOYKHO CTEPETD YJIbTPA(PIOTIETOM MU
IPpYyTUMU criocobam, U IIepenncaThb.

FA

Factory automation - mponsBosicTBeHHaA aBTOMAaTU3AIMUA.
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FAL - ommmboxka
ITpmsHak ommbKY, BBI3BAHHBIN 13 IPOTPAMMBI ITPY MCIIoTHeHNM KoMaHasl FAL(06).
FALS - omn6xa

ITpmsuak ommOKM, BBIBBAHHBIN M3 MIPOTPAMMBI IIPM MCIOJHeHUM KomaHael FALS(07) mian
BBI3BAHHBIV CUCTEMOIL.

FCS
Cum. KCK
HR o6sacTnb

ObJacTb TaMATH, KOTOPAsA COXPaHAET JaHHbBIE TPV OTKJIIOYEHHOM IIMTAHNUN U UCIOJIb3YeTCA KaK
obsactb pabounx O6uT.

I/0
(Input/output) - BX0AbI/BBIXObI
IBM PC/AT unu coBMecTUMBIN

Komnbiorep, mmerommii anasormuuyno ctpykrypy c¢ IBM PC/AT, nma xotopom paboTarmoT
nporpammel IBM PC/AT.

IN
(Input) - Bxox

INTERLOCK
MeTon mporpaMMUpPOBaHNsA, CIIYKAIINIL AJIA TOTO, YTOObI paboTaTh ¢ HECKOJIbKMMY KOMaHIaMH,
KaK C TPYIIIOi, 4ToObl MOYKHO OBIJIIO cOpPOCUTBH BCIO I'PYIILy BMecCTe, KOrja He TpebdyroTcs
MHANBUAYaJbHbIE ycioBuA. COJOKMpPOBaHHAA CEKINS HOPMAaJIbHO BBIIOJHAETCA AJIA YCIOBUA
ncrosiHeHus 1 u cOpacbiBaeTcs Ipy yCaoBun ucroHeHns (.

JIS
(Japanese Industrial Standards) - dnoHcKMe TpoOMBIIIIIEHHbIE CTAHIAPTHI.

LR obiactp
O6JacTh JaHHBIX, UCIIOJIb3yeMas TPV CBA3IL.

LSS

(Ladder support software) nmaker nporpamm, ycranosaenHsbsi Ha IBM PC/AT - coBmecTumMoM
KOMIIbIOTEpE AJIs PaOOThI B KAYECTBE IPOrpaMMUPYIOIIEro YCTPOCTBA.

MONITOR
Pesxnm paboTer KoHTpOJIEpPA - OTPabOTKA IPOrpaMMbI C BO3MOYKHOCTBIO BMEIIATHCA B XOJ
oTpaboTKM (DPUHYAUTEJBHOE BKJIIOYEHNA/BBIKJIIOYEHE BXOJI0B/BbIXOAOB). CiryskKut mja
HabmaroneHnsa uiau otyanku 11K,

OFF
CocroaHne BXoJa UJIM BBIXOAA, KOTA CUTHAJ OTCYTCTBYeT. OOBIYHO TOBOPAT 00 yPOBHE CUTHAJIA
OFF (BBIKJIIOWEHO) ITPU HU3KOM BXOJHOM HAIIPAKEHUN, JTMO0 IIPY HEIIPOBOIAIIIEM COCTOAHNUN, HO
MOTYT OBITB U IIPOTVBOIIOJIOMKHBIE CIIYYalL.

ON
CocTogHMe BXOzma MM BBIXOZA, KOIJA CUTHAJ HpucyTcTByeT. OObIYHO roBOpAT 00 ypOBHE
curgasla ON (BKJIIOYEHO) IIPM BBICOKOM BXOJHOM HAIPAMKEHUM, JuOO TP IIPOBOIAAIIEM
COCTOSAHUM, HO MOT'YT OBITH ¥ IIPOTUBOIIOJIOMKHBIE CIYUAL.

ouT
(Output) - BBIXOS

PROGRAM

Pesxum paboter IIK - mporpaMMmupoBaHye, IMO3BOJIAIMI BBOJL M OTJIAAKY IIPOTPaMM, HO He
TTO3BOJIAIOIMI paboTy IITPOTrpPaMMBIL.

PROM

Programmable read-only memory: IIII3Y IIporpaMMupyeMoe IIOCTOSHHOE 3aIIOMMHAIOIIIEe
ycrpoiictBo. Tun II3Y, B KOTOpoM ©porpaMMa MJIM JaHHBIE MOTYT OBITH 3alycaHbl
II0JIb30BATEJIEM, HO IIOTOM BTY JaHHbIE COXPAHAITCH.
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PV
(PRESENT VALUE) cm. Tekyllee 3HaYeHME
RAM

Read only memory - onepatuBHoe 3anomuHaroiiee ycrpoiictso (O3Y). He coxpaHser gaHHbIe
1PV OTKJIFOYEHUN IIMTaHUA.

ROM

Read-only memory: II3¥Y IloctoAanHoe 3amoMmmHaioiiee ycrpoiictBo. Tun II3Y, B KOTOpOE
mcaTh Hesib3da. Mukpocxema ROM BrInTyckaeTcs B yoKe TOTOBBIMM JAaHHBIMI MJIV ITPOTPaMMOIL 1
X HeJIb3d MSMEHNUTD. O}IHaI{O IIPOrpaMMy MJIM JaHHbI€ MOMHO 9YMTAaTh CKOJIBKO YTOOHO paas.

RUN
Pesxnm paboTe KOHTpoOJIIEpa - pabounii peskuM, padoTa I10 yKe OTJa’KeHHOI IporpaMMe.
SR obuiacTh

Ob6giacTy mamMATM, KOTOpas COREP:KUT uarym 1M Apyrue OMTBI/CJIOBA CO CIEIMaJIbHBIMUI
PYyHRIMAMN.

SSS

(SYSMAC support software) naket mporpamm, ycranosjeHHbi Ha IBM PC/AT - coBmecTumMom
KOMIIbIOTEpE IJI5 PaOOThI B KAYECTBE IPOrpaMMUPYIOIIEro YCTPOCTBA.

SV

(SET VALUE) Cwm. 3asianHO€e 3HaYEHUE
TR our

Bur B o6sactu TR.
TR obsacTh

ObgiacTp maMATH, CIyKalad AJIA XPaHEeHNA YCJIOBMI MCIIOJHEHNA, TaK YTO MX MOYKHO Oyner
3arpys3uTh II03%Ke JJIA VMICIIOJIb30BAHNA APYTUMM KOMaHIAMIA.

UM obaacTb

ObgiacTs maMATH, B KOTOPOJ XPaHNUTCA IporpaMMa Iojb3oBartedid, T. E. IIporpamma, koTopas
JICIIOJIHAETCSA B HACTOAIEee BPEMA.

ajapec
Yucio, caysKalee AJis yKas3aHUs MeCTa IlapaMeTpa Ui KOMaH bl B ITaMSATI.
agpec oura

MecTo B namMATH, Tie HAXOQUTCA OUT JaHHBIX. Afipec 61Ta conep KT Ha3BaHme 06J1aCcTy IaMATH,
azpec cJioBa 1 HOMep 0MTa BHYTPU CJIOBA.

ajJapec cjaoBa

MecTo B mamMATH, Tl XPaHATCA CJIOBA. AJlpec cJ0Ba AOJKEH yKa3bIBaTh (MHOTZA OepeTcsd II0
YMOJT9aHMIO) 00JIaCTh TaHHBIX M HOMED CJIOBA, K KOTOPOMY IIPOV3BOANTCS apecalis.

apudMeTI9eCKuil CABUT

Onepanmsa casura, Ipyu KOTOPOII (pJIar mepeHoca BKJIIOYAETCA B OIePAIVIO CABUTA.
0a30BbIEe KOMAaHbI

OcCHOBHBIE KOMaH/BI JIECTHUYHON AMarpaMMbl (B OTJIMYME OT IOIIOJIHUTEJbHBIX KOMAaH/T)
OaiiT

Epunanna nanubix, paBHasa 8§ OutaM, My ITOJIOBMHE CJIOBA.
our

Camasa masad eauHmMa nHA@OPMAINM, KOTOPYIO MOKHO MPEACTABUTH B BBIYMCJIMTEJIHEHOM
ycrpoiicTBe. But MoskeT nmmeer 3HaueHme jmbo 1, ambo 0, COOTBETCTBYIONIEE BIIEKTPUIECKUIM
currasiam BRJI o BBIRJL. But npencrasideTcsa ogHOM ABOMYHO 1udpoit. HekoTopsle OMThI
IIK oTBemeHbI AJ14 ClIeNVaJIbHbIX IeJIell, TAaKNX, KaK COXPaHeHe COCTOAHYA BXO[0B OT BHEIITHUX
YCTPOMCTB, 8 HEKOTOPbIE MOYKHO MICIIOJIb30BATh JIJI 00I11€T0 Ha3HAYEHN S B IPOrPaMMIPOBAHMIL.
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OuT BX0j1a/BHIX0IA

Bur B namaru IIK, ncnonbayronmiica Jyid COXpaHeHUA COCTOAHMA BX0Aa /BbIX0o1a. BuTel Bxona
OTPa’skaloT COCTOAHVE PeaJIbHbIX BXOJO0B (BXOJHBIX 3a3KMIMOB).

Buthl BEIX0OZIa COLEPIKAT COCTOAHNE JJIA ITIOCBLIKY HA peaJibHble BXObI (BbIXOAHBIE 3a3KVIMBL).
OUT I Pa30BOT0 BRJIIOYEHIST

Bur, Braroyaemsrii B 1 nim 0 Ha 3ajaHHBI MHTEPBaJ BpeMeH!, 60Jibllle, 4eM 1 UKL
OuT mepes3amycka

Bur, ncnonbayemelit 11 nepesamnycka ITK.
OUT caMomoae PsKKN

But, KOTOPEI 3aporpaMMUpPOBaH AJA NOALePsKaund cocToaund aubo 0 ambo 1 1o yeTaHOBKYU
mau cbpoca ¢ ITOMOIIbI0 3aJaHHBIX YCJIOBUIL

OUMTOBBIIT OMEePaH
Bur, 3ajaHHBI KAK ONEPaHT IJIsT KOMaH b
0JI0K
B repmunuonorun OMRON, c6opounasa egquuania ITK.
0JI0K
Cwm. Jlormuecknii 6J10K 1 OJIOK KOMaH]T
0JIOK BXO0/1a/BBIX0/1a

Biox ITK, ¢pusmyueckyu NOAKIIOUEHHbIE K BXOIHBIM/BBIXOAHBIM YCTPOMCTBaM HAJA BBOJA U
BBIJaYM CUTHAJIOB. BKJOUAOT OJOKM BXOZa M OJIOKM BBIXOJA, HECKOJIBKO MOAMQPUKAIINIA
BXOJHBIX U BBIXOJHbIX.

0JIOK KOMaHJ,

Tpynna komanz, sormyeckyu cBaszanuble Ha JIJI. Jlormueckuit OJIOK BKJIIOYAaEeT BCE KOMAaHIHbIE
JIVHUY, COeIUHAINIIMECA APYT ¢ APYTOM, OT OHOM My 0ojiee JIMHUIL ITOOKJIIOYEHHBIX K JIEBOM
LIMHE, K OOHOM 1y 00Jiee BBIXOAHBIX (IPaBbIX ) KOMaH/I, ITOAKJIIOYEHHBIX K BBIXOQHO (IIpaBoii)
IIIHE.

0JIOK MUTaHUA
Baok, nogkiodenHsblii k ITK, obecnieunBaronmii Hanpsa:xKeHue, TpedyeMoil JpyTruMy OJI0KaMIA.
6sounsbrii ITK

IIK, cocTaBJIE€HHBI 113 OTIeIbHBIX KOMIIOHEHTOB, 1IN 0JI0KOB. Y naHHbIX [IK oTnesbHEI 6J10K He
nnentugumypyerca kak [IRK. ITK aBisgeTca pyHKIMOHANBHBIM 00 beJIHEHNEM OJIOKOM

BJIOJKCHHOCTD

HpOI‘paMMI/IpOBaHI/Ie OJHOTO LIMKJIa B APYTOM, ITPOrPaMMMNPOBaHME BbI30Ba IIOAIIPOTrPaMMBbI 13
camomn IIOAIIPOrPpaMMBbI, MJIV IIPOTPaMMMPOBaHMe OJHOTO ITepexXxoa BHYTPM APYTOro.

BO3BpaT

IIpouecc, Korga MCIOJIHEHME KOMaH BO3BPAIllaeTcd 13 IOAIPOrpaMMbl B IJIABHYIO IIPOTrPaMMYy
(0OBIYHO B TOUKY, 113 KOTOPOJ ObLJI BBIZOB IIOAIIPOIPAMMBI).

BO3BpallleHIIE

IIporeccbl KOMMPOBAaHUSA JAHHBIX JMOO C BHEIIIHETO YCTPOMCTBA, UM U3 00JACTU XPaHEeHUs B
AKTVUBHYIO 00JIaCTh CUCTEMBI, TAKYIO Kak Oydep nucried.

BO300HOBJICHIE

IIportece, B KOTOPOM YyCTPOICTBO OyAEeT CHOBA IIBITATHCA IIepeaBaTh JaHHbIE II0CJIe IOy YeHNN
OLIMOKY 13 IPUEMHIKA.

BpeMsi VCIIOJTHCHU A

Bpewmsa, tpebyromeeca gina IIIY nma BeinosHeHusa Janbo OTAEJIbHON KOMaHABI, JubOO Beeit
IIPOTPaMMBI.

BpeMsi VICIIOJTHECHU S KOMaH/AbI

Bpewms, Tpebyemoe A4 MCIIOIHEHNA KOMaHAbL. Bpemsa 114 100607 KOMaHIbl MOYKET BapbUPOBaTh
OT YCJIOBUII UCIIOJIHEHIUSA U UICIIOJIb3YEMBIX OITEPaH/IOB.
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BpeMsi KOHTPOJIA 32 OTBETOM

Bpems, KoTopoe yCTPOMCTBO OXKUAAET IIpU IIePechlIKe JAHHBIX JI0 TeX Iop, IoKa He Oyxer
YBEPEHHOCTH, UTO IIPOMU30IIe] COOIL.

BpeMs peakIi Ha BXOJ

Bpewmsa, tpebyromeeca A Bbimauy BbeIXOAHOrO curHasa ¢ IIK B oTBeT Ha BXOJHOM CUTHAJI,
IIOJIyY€HHBIN C BHEIIIHEr0 yCTPONMCTBA.

BpeMs CKAaHUPOBaAHU

Cwm. Bpemsa nukia
BpeMs IUKJIA

Bpewmsa HeoOxoaymoe AJ1d oCyIleCcTBIEHNA 0qHOoro nykiaa ITK.
BXOJ

CurHaJi, TpUXOqAIUI C BHEIITHeTo ycTpoiicTBa Ha ITK. TepMuH 94acTo MCIIONIB3yeTCA KaK O0IInii
TEePMUH JIJ15 0003HAYEHUA BXOJHBIX CUTHAJIOB.

BXOJ YMEHBbIICHIA CYeTYNRA

CurHaJ BX0za, Cay Kallnii 114 JeKpeMeHTMPOBaHNA CUeTUNKa TPy cMeHe curHaJga ¢ 0 Ha 1.
BXOJIHOE YCTPOIICTBO

Bremnee ycrporicTBo, nocsLtatoree cursad B I1K.
BXOJITHOE /BBIX0/IHO€ YCTPOIICTBO

YCTpOoiCTBO, MOAKJIOUEHHOE K BXOJHBIM MJM BBIXONHBIM paszbmaM IIK. MoskeTr ObITh J11100
YaCTBIO YIPABJIAIIEN CUCTEMBI, MO0 (PYHKIMOHMPYIOT AJIA IIOMOIIY B YIIPAaBJIEHUN IPYTUMU
ycTpoiicTBaMu, 00 YaCTHIO YIIPABIIAEMON CUCTEMBI

BXOJHOI1 OUT
Bur obsnactu IR, BeIZIeIeHHBIN AJ1A XpaHEHUA COCTOAHNUA BXOIA.
BXOJHOI CUTHAJI

JIsmenenne cocroauusa Bxoga IIK. OObIYHO rOBOpAT 00 aKTMBHOM CUTHAJE, KOTJA COCTOSHNE
BXO0/Ia M3MEHAETCSA C HUBKOTO HA BICOKOE HAIIPAMKEHNA, JI0O0 113 HEIPOBOIAIIETO B IIPOBOAAIIEE
COCTOSHME.

BXOJHOI CUTHAJ CABUTa
Bxopnnoi1 curnas, nepexon koroporo n3 0 B 1 BEI3bIBAET CABUT JAHHBIX Ha 1 OUT.
BBIZOB (IO POTaMMbI)

IIpomecc, mpm KOTOPOM MCIIOJIHEHME KOMaHJ II€pexXoAUT W3 TIJaBHOM NIpOorpaMMbl K
noxgmrporpamme. IToamporpaMmMy MOKHO BBIZBBATh JIMOO0 M3 IIPOTPAMMBI, JI100 10 ITPEePBIBAHMLIO.

BBIXO]

CurnaJ, nocslnaemslii 13 ITK Ha BHelIHee yCTpoiicTBO. TepMIH 4acTo MCIIONIb3yeTCA KaK OO0t
TEePMUH JJIA obo3HaYeHUs BBIXOJOHBIX CUTHAJIOB.

BBIXOJ/IHOE YCTPOIICTBO
Bremrnee ycrpoticTBo, npuHuMaroiiee curaa ot ITK.
BBIXOJIHOI OUT

Butr obnactu IR, BhIZIeIEHHBIN OJIA XpaHEHUA COCTOAHNA, KOTOPOE NOJIMKHO OBITH IIOCJIAHO HA
BBIXOJTHOE yCTPOMCTBO.

BBIXOIHOI CUTHAJ

CurgaJi, IOCBIJIaE€MBIN Ha BBIXOJIHOE YCTPOCTBO. OBBITHO TOBOPAT O TOM, YTO BBIXOJIHON CUTHAJ
CyIIeCTBYeT, KOTJla COCTOSHME TOYKM BbIX0J|a U3MEHAETCS C HU3KOT0 Ha BBICOKOe HAIPAYKEHN ,
J100 13 HEIIPOBOJSIIIETO B IIPOBOJAIIIEE COCTOSHIIE.

BBIXOJHbI€ KOMaH/bI

Komangbr, nmomerniaemble ¢ mpaBoii cTOpoHBI Ha JIJI M MCHOJIL3YIOUIME IOCJENHME YCJIOBUA
JICIIOJIHEHN A B ROMaHIIHOI‘/JI JIVTHUN.

rJaBHas mporpaMma

Besa nporpamma, 3a MCKIIIOYEHMEM ITOAIIPOIPAMM U IIPOTPaMM ITPEPBIBAHMIA.
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rpaHnna 00JacTu JaHHbIX

Cawmbrit 6osb11INIT afipec B ob6sacTy naHHbIXx HagHauad onepaH, TpeO YOl HECKOJIBKUX CJIOB,
Heob6X0aMMO yOeIuThC A, YTO He IIPEBLIIIIEH BePXHMIA agpec 06J1acTy TaHHBIX.

ABONMYHO-AECATNYHOE BbIYNCJICHIE

Marematudeckoe BbIYIICJIEHNIE, JICIIOJIb3YIOIllee qucJa, IIpencraBJI€eHHbIE B
JABOMYHO-OEeCATNYHOM BUE.

ABONMYHO-AECATNUYHOE ITpeJCcTaBJICHNIE YICJIa
Cucrema mpejsicTaBJIEHUA UMCeJI, KOTJa YeThIpe ABOMUYHBLIE OMTAa DKBUBAJIEHTHBI JECATUYHOI
undpe.
ABOMNMYHOE BbIYIICJICHIIE
MaTremaTnueckoe BbIUMCIEHNE, MCIIOJB3YIOIIEe YICa, IPEeICTABJIEHHbIE B JBOMYHOM BUJE.
ABOMNMYHOE IIpeacTaBJICHNE YIICJIa

Cucrema mpepcTaBJIeHNA YMCeJI, KOTJa YMCJia 3alyChIBaloTeA TOJbKO mudppamu 0 u 1. RKasknaa
TPYIIIa 3 YeThIPeX ABOMYHBIX OMT 3KBMBAaJIEHTHA ONHON 16-praHoi udpe. JIBonyHbIe TaHHBIE
B IIaMATY AJIA yRoOCTBa BBIPAYKAIOT B 16-praHOM BUze.

IBOMYHOE YIICJIO 0€e3 3HaKa
JIBoMuHOE 3HAaYEHNME, 3aTPYsKEHHOE B IaMATh 0e3 yKa3aHMA 3HAKA.
JBOUYHOE YHCJIO CO 3HAKOM
JIBomMuHOE 3HAYEHME, XPAHAII[eeCA B IaMATH, C OMTOM, KOTOPBI YKa3bIBaeT Ha 3HAK (1 Mium -).
JEeKpPEeMeHT
Ywmenbiienne (06br9H0 Ha 1)
JeCATUYHOE IPeJ[CTABJIEeHNE YICIa

Cucrema cunucyieHusa, B KOTOPOI YKCJIa IPeICTABIAITCA Ha O0a3e 10. B ok Bce naHHBIE B KOHIIE
KOHIIOB XPaHATCA B [OBOMYHON Qopme, 4 »OBOMYHBIX OMUTa YaCTO MCIIOJL3YIOTCA MOJIA
IIpe CTaBJIEHUA OJHOM NeCATUIHON NP PHI (IBOMIHO-AECATUIHAA CUCTEMA ).

AeCATUYHOE YICJIO C IIJIABAIOI el TOYKO

JecATudHOE YMCIIO, IPECTABJIEHHOE KaK 4YMcJo (MaHTMUCca), yMHOKeHHOe Ha 10 B cTemeHn,
marp. 0.538 x 10~

IVICK JTAHHBIX

Jlucketa, coaysralnasd AJIsA COXPaHEeH)A IPOrpaMMBbl IT0JIb30BaTeNIA, cofepsrannsa obsacty DM n
IOPYTUX JaHHBIX [10JIb30BATEJIA.

JUICKpeTa
Enuunna namepennsa
JUICTAaHIUSA Neperadn
Paccrosanne, Ha KOTOpPOE MOYKHO ITepefaTh CUTHAJL
JJIMHA JaHHBIX

B cBasmu, kommaecTBO OUT, KOTOPBIe OYAYT BOCHPUHMMATLCA KaK eqUHBIN OJIOK IIpu Imepenade
OJaHHBIX.

3arpyska

IIpomnecc konmmpoBaHMA NaHHBIX JKOO ¢ BHEIIHMX YCTPOMCTB , OO ¢ 00JIacTy COXpaHEeHUd, B
aKTUBHYIO YaCThb CUCTEMBI, TAKYIO, KaKk Oydep nucries.

3arpy3Ka Ha BepXHUIl YyPOBEHb

IIponecc nepemayn mporpaMmbl UM JAHHBIX C HU3IIIETO YPOBHA UJIM BEJIOMOTO KOMITBIOTEPA HA
BEPXHUI YPOBEHDb MJIM BeOyINit KOMIbIOTep. Ecam paboTaeT mporpaMMupyoIiee yCTpOiCcTBO,
OHO CUMTAETCHA YIPABJAIINM KOMIBIOTEPOM.

3arpy3Ka ¢ BepXHero ypoBHsA

IIponecc nepemaum nporpaMMbl MM JaHHBIX KOMIIBIOTePa BEPXHErO YPOBHS, MJIM BeAYIEro
KOMITbIOTEPA, Ha BeJOMBIN KoMmnbioTep. IIpu pabore ¢ mporpaMMUPYIOIIIM YCTPOICTBOM, OHO
CUMTaeTCA BeLYIIMM KOMIIbIOTEPOM.
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3aJaHHOE 3HAYCeHIe

3HadyeHMe, OT KOTOPOTO NEKPEMEHTUPYIOMNII CUeTYMK Ha4YMHAEeT OTCYET MJIM JO KOTOPOTO
JOCUYMTBIBAET MHKpeMeHTHpyoimii cuetdynk (T. E. MaxkcumajJbHOE YMCJIO) MJIM BPEMA, OT
KOTOPOTO MJIM 10 KOTOPOTO TaliMep HauMHaeT OTCYeT.

s3anep:kka OFF (0)

3azepsKKa OT MOMEHTa, KOT/la CUIHAJ Ha IIepefaolleli cTopoHe BeIKouniica B 0 (Hanpumep, Ha
BXOJZIHOM ycTporicTBe nau IIK) 1 MoMeHTOM, KOTZia cUrHaJ BocupuMeTca Kak () Ha MpuHUMAaIOIell
CTOpPOHE (HaIIpuMep, Ha BBIXOJHOM ycTporicTBe min I[IK).

3anep:xkka ON (1)
3azepsKKa OT MOMEHTA, KOI/ia CUTHAJ Ha IIepefalollell CTOPOHe BRJIIYIMIICA B 1 (HanpuMep, Ha

BXOJZIHOM ycTporicTBe nau I[IK) 1 MOMeHTOM, KOTJia CUTHAJ BOCHPUMeTCA KakK 1 Ha MpUHUMAIOIell
CTOpPOHE (HaIIpuMep, Ha BBIXOJHOM ycTpoiicTBe min I[IK).

3a/IepP:KKa BKJIKYEHIA BX00B,/BbIX0/10B
JInbo 3azeprKKa OT ITOCBLJIKY CUTHAJIA Ha BBIXOJ 10 BKJIIOUEHA PEaJIbHOTO BBIX0O1A

JInGo 3ameprKKa OT M3MEHEHMA COCTOAHNA HA PeaJIbHOM BXOJ€ [0 TOTO, KAK CUTHAJ M3MeHEeHUN
OyZneT BOCIIPUHAT B IIK.

3aMacCKUpPOBaHHBII OUT
Bur, cocTosaHmMe KOTOPOTO BpeMEHHO CTAHOBUTCA HEd(P(PEeKTUBHBIM.
3alporpaMMIpPOBAHHOE NIPERYIIPeKIeHIIe

HpenynpemneHme, BbIJlaBaeMO€ B pe3yJibTaTe BbIIIOJIHEHVISI KOMaHbI, HpeﬂHaSHa‘IeHHOﬁ JJIA
BBI30OBa IIpeAyIIpesKaAeHNns, B OTJan4nue oT npe,uynpem,uem/n?{, BblJJaBa€MBbIX CUICTEMOIA.

3armporpaMMIPOBAHHBIN HIPU3HAK OIINOKY

ITpusHak omnbKM, BEIJaBaEMbIil B pe3yJibTaTe BbIIOJHEHNUA KOMAaHAbI, IPpeJHAa3HAUEHHOI AJIA
BBI30Ba NIpM3HAKA OLIMOKM 13 MIPOTPaMMbl, B OTJMYME OT IPU3HAKA OIIMOKM, BbIIaBAaEMOIO
CUCTEMOJA.

3ape3epBUpPpOBaHHOE CJIOBO

Ci0BO B mamATH, 3ape3epBUPOBAHHOE A CHENMAaJbHBIX 3a]a4, U HEeJOCTYIHBIN JJId
[I0JIb30BATEJIA.

3ape3epBUPOBAHHBIN OUT

Bur, HegocTynHBI AJ1A I0JIb30BATES.
3aIUTa OT 3aMICH

CocrosaHne, B KOTOPOM COZEPIKMMOe YCTPONCTBA XpaHeH)a MH(popMaly HeJb3d UBMEHUTD.
n

Jlormueckasa orrepanua HaZ yCJOBUSAMU, IIPU KOTOpOf/I pe3ysabTaT ABJAETCA I/ICTI/IHOIZ, ecJmn
TOJIBKO 00a YCJIOBVA MICTUHBI. B IporpaMMMPOBaHUM JIECTHUYHBIX AVarpaMM YCJIOBUSA - 3TO
OOBIYHO COCTOAHUS OUT 1/0 nJan JiormdeckKas KOMGI/IHaI_U/IH TaKUX COCTOHHI/IVI, Ha3bIBaeMas
YCJIOBUSAMU VICIIOJTHEHWU A.

nJjiamn

Jlorndyeckas ornepanuysa HaJ YCIOBUAMMY, IIPU KOTOPOI Pe3YIbTAT ABJIAETCA UCTUHONM, €CII XOTHA
OBI OJTHO MJIV IBA YCJIOBUA MCTUHHBL B mporpamMmmupoBannuy JIJI ycaoBMA - 9TO 0OBIYHO COCTOAHNUA
6uroB (1 mam 0) mam Jormueckas KOMOMHAIMIA TAKUX COCTOAHUI, HA3bIBAEMBIX YCJIOBUAMU
VICTIOJIHEHIUSL.

UMILYJIbC yIIpaBJIeHUA

CurnaJ, KOTOPBIN IOACUYUTLIBAET CUETULK.
MHBEPCHOE yCJIOBHE

Cwm. HopMmaJsIbHO 3aKpPbITOE yCJIOBHIE.
VHNIMaan3sanmsa

Yactb IIponecca IIyCKa, B KOTOPOM OYUYMIIaeTCA YacCTb aApeCOB IMIaMATU , IIPOBEPAIOTCA
YCTaHOBOYHbIE ITapaMeTpPbI CMCTEMBI I YCTaHABJVBAaOTCA 3HAYEHVA 110 YMOJIYaHIUIO.
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UHKPEMEeHT

YBesudeHne Ha 1
MHKPEMEeHTUPYIOIIII BXO/ cYeTINKA

BxonnoI curraJ, coryskalmii 118 yBeadeHna cdeTuKa Ha 1 Ipu naMeHeHuy curiaja c 0 Ha 1.
MHCTAJIAINA

IloxgroroBka, HeOOXOAMIMASA AJIA MICIIOJIb30BAHNA IPOTPAMMBI MJIM [TaKeTa IIPOTrPaMM, TAKUX KaK
LSS nam SSS , Ha koMObioTEpE.

uHaTepdeiic

CThIK MEMKIy CHUCTEeMaMM JJIJM yCTPOJCTBaMM ¥ OOBIYHO BKJIOYAET M3MEHEHMe B criocode
IIpesiCTaBJIeHMA JAaHHBIX. YCTPOMCTBa MHTepdelica BBINOJHAIOT TaKue oIlepanmym, Kak
KOAVPOBaHMe, (POpMaTUPOBAHNE JAHHBIX.

unrepdgeiic RS-232C

IIpombIIeHHBIV CTAHAAPTHBIV MHTEP(ETIC IJId CBA3N.
uHTepdeiic ¢ yIpaBIsgiOIM KOMIbIOTEPOM

VInTepdertic, TO3BOJIAIONINI OCYIIIECTBIATE CBA3b C YIIPABJIAIOIINM KOMIBIOTEPOM.
uckaoygamoee VMJIN

Jlormueckad onepamnusa HaJ, yCJIOBUAMM, IPU KOTOPOW pel3yJbTaT ABJAETCA VCTUHONM, ecJu
JMICTVMHHO OJHO, M TOJIBKO OJIHO ycJioBue. B mporpammupoBauum JIJI ycaoBua - 3TO OOBIYHO
cocroauusa OutoB (1 mam 0) mam Jormdyeckas KOMOMHAIIMSA TaKUX COCTOSHMI, Ha3bIBAE€MbIX
YCJIOBUAMM MUCITOJTHEHUA.

uckaogaoinee VIJIN HE

Jlormyeckasa omepanuda HAJ YCJIOBUAMM, IIPU KOTOPOI Pe3yJIbTAT ABJIAETCA VICTUHONM, €CJn
TOJIBKO 00a yCJIOBMA MCTMHHBI UM 00a yCJIOBUA JIOKHBL B mporpammmposannm JIJI ycmiosus -
3TO0 00bIYHO cocTosAHUA OmutoB (1 mam 0) mam Jjornmdeckas KOMOMHAIIMA TaKMUX COCTOSHUIA,
Ha3blBaeMbIX yCJIOBMUAMMN MCIIOJITHEHVIA.

VICTOYHUR

fAuerika (A4ueliky) maMATH, OTKyZa KoMaHna OepeT JaHHBbIE, HaJ KOTOPBIMM OHA COBEPIIAEeT
JIejicTBMe, B OTIMYME OT A4UeeK, KyJa IIOMeIaloTCA NaHHble. fdeiika (A4eiikm) maMAaATH, KyJa
IIOMEIIAI0TCA pe3yJbTaThl, Ha3blBaeTCA IIPUEMHUK.

KabdeJnb cBA3U

Kabesnp nis mepemaum OaHHBIX MEKAY YYaCTKaMM CHUCTEMBI, OTBEYAIOIMII CTaHIapTaM
RS-232C nyim RS-422.

Kajp

Bisiok nmaHHBIX JJ1A HpueMa/Imepenady, MMeEONMIT HadaJo (cuMBOJ (@), KOJ 3aroJioBKa,
MHQOPMAIMIO, KOHTPOJBHYIO CYMMY M OKAHUYMBAETCS KOJOM OKOHYAaHWUA (TEPMUHATOP -
cuMBoOJIBI * [)

ROJ NMMEHU KOMaH/IbI
KOII JIMEHU KOMaH/HbI, KOTOprVI YKa3bIBaeT, KaKYI0 KOMaHy BbITIOJIHATDH
ROJ OTBE€Ta

Kop, noceliaeMblil B OTBET Ha Ilepefady JAaHHBIX, KOTOPBI yKas3bIBaeT, KaK [IPOIILIa llepegaia
IaHHBIX.

KO/, OIIOKM

IIndpoBoit KOA, BBIAAHHBIN IJIA MHAMKAIMM TOTO, YTO IIPOM30INJA OIMbOKa, M HeKoTopasd
nH(popManya o npupoze ommubky. Hekoropble oIMOKM TeHEPMUPYIOTCA CUCTEMOL; Apyrue
3aJ7]al0TCA B IPOrpaMMe OIIePaTOPOM.

ROJ CIMBOJIa

YucsioBoil (0OBIYHO ABOMYHBIN) KOJ, CIYKALIMil IJIA NIpeACTaBJIeHUA OYKBEHHO-IM(PPOBOrO
CHMBOJIA.

-108 -



. 'noccapuii

KOMaH/Ia ImepeChblJIKU JaHHbIX

KOMaHJIa JAJIA IIePeChblJIKY JaHHBIX M3 OOHOIO MeCTa IIaMATHU B Apyroe. JIaHHbIe B IICTOYHMKE He
VISBMEHAKTCHA.

KOMAaHAa BKJIIOYEHII HA 1 UK

Kowmanna, Brarogaromasd OMT orepaHga B 1 TOJIBKO Ha 1 IMKJI, KOTZa YCJIOBME JICIIOJIHEHMA Ha
Bxogie namendaercda anbo ¢ 0 Ha 1 (DIFU) uawm ¢ 1 va 0 (DIFD).

romanpga JIJI

Komanga B mporpamme, yrasbsiBatoiiada [IK Ha neiicTBre, KOTOPOe JOJYKHO OBITh MPOU3BEIEHO,
Ha JlaHHbIE, KOTOPbIE HY)KHO IIPY 3TOM MCIIOJIb30BaTh. KOMaHABI MOMKHO MCIIOJIH30BATH JJIA
IIpocToN ycTaHOBKY OMT B 0 vyt 1, vty 101 BBIIOJTHEHNA O0Jiee CJIOMKHBIX OIlepalnii, TaKUX KaK
npeobpaszoBaHye 1/ Iepenayuy O0IbIINX OJOKOB TaHHBIX.

KOMAaH/a JIECTHIYHOI AuarpaMMbl

Komanga, xoropada npexacraBiasger ycaoBua Ha JII. JJpyrre KOMaHABI PacIioyiaraloTcA BIOJb
paBoii MHEL JIJ] 1 Ha3bIBAIOTCA BBIXOJHBIMIM KOMaHJa M.

KOMaHJa JIOTU49eCKOoTro 00K

Komanna 115 s1orn4eckoro 06'be IMHEHM Y CIIOBUI-PE3YJIbTATOB JIOTMUECKOr0 OJI0Ka C TEKYIIIM
ycsoBueM. Tekylliee ycaoBue MOYKET OBITh JIMOO pe3yJabTaTOM OJHOTO yCJOBUA, JIMOO IPYTOTO
Jiormdeckoro 0Jioka. KomaHugamu jiormyecKkoro 0J10Ka ABJIsIOTCA KoMaHas! and load u or load.

KOMaHJa CpaBHEHU

KOMaHJIa, CaysKaljad OJifd CpaBHEHMA JaHHBIX B PA3JIMYHBIX MeCTaX IaMATU OJIA OIIpeaeJIeHN A
COOTHOIIEHMA MEXAY 3TUMNM JaHHBIMU.

KOMAaH/[a, yIpaBJIAOI[asi ouramm

Komanna, xoropasd ympaBJsfgeT COCTOAHMEM OTHEJIBHOTO O0mTa (B OTJIM4YMe OT KOMAaHIBI,
YIIPaBJIAIOIIEl COCTOAHMEM 11EJIOTO CJIOBA).

romaHpga pponra 0/1

Komanpa, xoTopas BBIIOJHAETCA TOJBKO OOMH Pas, KOTJa YCJIOBUE MCIIOJHEHUS Ha BXOZe
namensercs c 0 Ha 1. Komanna, cpabaTtsiBaionias He 10 (PPOHTY, BBIIIOJIHAETCA B KaXKI0OM IIUKJIE,
II0OKa yCJIOBME MCIIOJIHEHYE Ha BXoje = 1.

KOMaHJIHasdA JUHUA

T'pynna ycaoBuii, Jeskalnmx Ha OJHOV ropm3oHTa bHONI JuHuM JIJI. Komanauble JHMM MOTYT
Pa3BETBJATBCA MM COEOUHATHCA OJA obpasoBaHmaA OJIOKOB KoMaH[. Takske Ha3bIBAETCA
CTYIIEHBKOIL.

KOHCTAaHTa

OnepaHza, B KOTOPOM yKa3aHa caMa BeJimdmHa (B oTymune oT anpeca). Obo3HagaeTCa CMMBOJIOM
#.

KOHTPOJIb HA Y€THOCTH - HeYeTHBI

Hacrpoiika mpu cBA3M, KOTAa 4MCJI0 OUT B COCTOAHNM 1 Beerpa OyeT HeUe THBIM.
KOHTPOJIb HA Y€THOCTH - YeTHBII

Hacrpoiika npu cBA3M, KOTAa 4MCJI0 OUT B COCTOAHNM 1 Beerpa OyIeT Ye THBIM.
KOHTPOJIb Y€THOCTHU

IIpoBepka Ha YETHOCTD JIJIA OIPeIeJIeHNA, He MCIIOPYEHBI JIM JaHHbIE [IPU IIepesade.
KOHTPOJBbHasA CyMMa

CymmMma, KoTOpas repesaeTcs IIPU CBA3Y BMecTe ¢ nakeToM gaHHBIX. KC nepecunteiBaeTca oA
IIPVMHMMaeMbIX JaHHbIX OJIA TOrO, YTOOBI y6EIU/ITbCH, YTO IIOJIYYEHHbIE€ JaHHbIE HE 3aIllOPpY€HbI.

KOHTPOJILHBII TaiiMep

Tajimep B cucreMe, KOTOPbI oOecrieumBaeT YTOObI BpeMA CKaHMPOBAaHMA OCTaBaJIOCh B
3alaHHBIX paMKax. IIpy mepexosne 3a 5TU rpaHMIBI JMO0 BbIAAETCA JMO0 IIpenyIpeskieHe,
J00 II0 TOCTMKEHNM OITPpeIeJIeHHOTO 3HaYeHMA OCTaHaBIMBaeTca pabora Ik .

roudurypanus:a ITK

CoBorynuocTb 6510K0B ITK, 00 b€ AVIHEHHBIX B OJTHO YCTPOMCTBO.
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KOH(uUrypamnms cmucremMbl

Ilopanox, B kKoTopoM coenuHeHBI OJioKM. JlaHHBII TEPMMH OTHOCUTCSA KO BCeM OJioKaM I
YCTPOMCTBaM.

KOCBEHHBIIT aJpec

Anpec, comep:kuMoe KOTOPOro yKasbiBaeT Ha azapec. Comepskumoe BTOPOro ajzpeca Oynper
VICIIOJIb30BAHO KaK OIePaHI.

KCK (FCS)

(Frame checksum) - KouTposbHasa cyMma KoOHBepTa. Pe3yJsibTaT BBIIOJHEHUA OIEpPaIlUN
JICKJIOYAIOIIIEE WMJNM c¢ s3amamgoii 3oH0i pgaHHbix. KCK MOKHO moacumrTaTh Ha
IepeaaonieM 1 IPUEeMHOM YCTPOCTBAX IPpU rIepefade TaHHbIX, YTOOBI yOe I ThCA, YTO JaHHbIE
nepenaHbl IPaBUJIbHO.

JI

(JIectununasa nuarpamma) Cm. PesieliHO-KOHTaKTHaA cXeMa
JECTHUYHAA aJuarpaMma

CwMm. PeseliHO-KOHTaKTHaAs cXeMa
JIMMHUA CBA3U YIPABJIAKIIVNM KOMIIBIOTEPOM

Jluana cBaA3wu, cBaAsbBaomEasa I[IK ¢ yopaBAaAOIIMM KOMIIBIOTEPOM IJIA BO3MOMKHOCTU
HaOJIIOJIeHNA NI YIIPABJIEHUA C YIIPABJIIAIOIIETO KOMIIBIOTEPA.

Jormyecrasa KoMmaHJIaa

Komanupna, cayskaimas IJd JIOTMYECKOTO OOBEIMHEHMS COAEpP:KaHMsA JBYX CJIOB U BBIIAYM
JIOTMYECKOTO Pe3yJIbTaTa B 3aJaHHOE CJIOBO Pe3yJibTaTa. JJornMuecKre KOMaH bl 00'beIMHAIOT BCE
6I/ITbI C OAVIHAKOBBIMIM HOMEpPaMM B IBYX CJIOBaX VM BbIJaIOT Pe3yJbTaT B 6]/IT C TeM Ke HOMePOM B
3alaHHOM CJIOBE Pe3yJIbTaTa.

JIOTMYECKUiT 0JI0K

T'pynna komang, tormgecku cBA3aHHBIX Ha JIJI, 1 TpeOyoMx OJIOKOBBIX KOMAH/ IJI8 CBA3Y UX C
OPYTUMM KOMaHIaMIU UJIM JIOTUYECKUMU OJIOKA M.

MaCKMNpoOBaHMIeE

“3akpeITie” cuUrHaja IPEepPbIBaHNA TaK, YTO BBI3OB IIPEPBIBAHNA He JAEMCTBYET JI0 yIaJIeHNS
MaCKI.

MeradaiiT

Enuanna xpanerua nagopMmanyy, paBHasd MUJJIVOHY OUT.
mepuaroiuii out (flicker bit)

But, koTOpEII 3anTporpaMMIpPOBaH Ha BKJIOUeHMe B 1 1 0 ¢ 3aJaHHOI 9aCTOTOI.
MJIAIIN OnT(CJI0BO)

Muapmmit n3 rpymnIsl 0MTOB, OOBIYHO BO BCEM CJIOBE, MJIV I'PYIIIIBI CJIOB.
MHEMOKOJ,

Dopma nporpammupoBanya JIJI, KOTOPbI COCTOUT B CIIMICKE KOMaH/ 0€3 MCII0JIb30BaHIA CXEMBL.
MOIIHOCTH IePEeKII0OUEeHI

MaxcumaJsibHble HAIIPAMKEeHNe / TOK, KOTOPbIe PeJjie MOKeT IepeKJIodaTs B 1 1 0.
HaCTPOIKA Y€ THOCTU

Hacrpoiika kommngecTBa OUT B COCTOAHMM 1 B CJIOBE MJIM IPYTON € IMHNIIE TaHHBIX, TAK YTO 0D011Iee
KOJIMYECTBO BCErJa ABJIAETCA JIMOO YeTHBIM, JIMOO HEUETHBIM YMCJIOM. KOHTPOJIb Ha YeTHOCTD
OOBIYHO MCHOJb3YyeTCA [HOJA IPOBEPKM IPABUJIBHOCTYM JAHHBIX IIOCJIE IIepelauy AJid
OHpe}IEJIeHI/IH, OCTaJIOCh JIM YVICJIO 6I/ITOB B COCTOAHUN 1 YeTHBIM UJIM HEYETHBIM.

HE (NOT)

Jlormyeckasa omnepanud, MHBEPTUPYIOIIMA COCTOAHMEe omnepaHza. Hampumep, AND NOT
yKasbIBaeT, Ha onepalmio VI ¢ cocTogamnem 61Ta, IPOTUBOIOJIOKHBIM TEKYIIIEMY.

HedaTaabHASA OIINOKA

Ommbrka anmapaTHO! WMJIM TPOTrPAMMHOI YacTM, BBI3BIBAIOIIAA IPEAyIpPEeaUuTebHOe
coo0IIieHe, HO He ocTaHaBJMBaIas pabory ITK.
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HOMeEp OuTa

Ywucgo, ykasbIBalolee nojoxkeHne oura B ciose. But 00 - camMbrii mpaBblif (Mitaaimit) 6ut; out 15
- CaMbIii JIEeBBI (cTapIimit) OuT.

HOMeEp OJIOKA
Howmep, mpunmcaHabIil Kask oMy 0JI0KY, AJ1A 00JIer4eHIA ero MAeHTU(UKAIINN TP 00 paIlleHIN.
HOMeEp mepexoa

OnpenennTesb, UCIIOJL3YEMbII C KOMAHION Iepexosia, IJd YKa3aHUA TOYEK, ¢ KOTOPO! 1 Ha
KOTOPYIO JOJIYKEH OBITh IIEPEXO]I.

HOMep MpepbIBaHUS

Onpenennresb, CIysKAIMA JJIA MIAEHTUMUKALIUM IOAIPOTPAMMBI, YTOObBI MOYKHO OBLIO
OCYII[ECTBUTDL BbI30B IMOAIIPOTPAMMEBI.

HOMeEP COOOIIEeHM
Howmep coobiienns, BeraBannoro komaunoii MESSAGE.
HOPMAaJIbHO 3aKPBITHIN BXOJ,

Bxon, KoTopeIll HOpMaJbHO 3aKPBLIT, T. E. BX0HOI curgaJj cumuTaeTcs akTUBHBIM, KOT1a BXOJHA A
LIellb Pa30MKHYyTa.

HOPMAJILHO OTKPBITHIN BXOJT,

Bxon, KoTopeIll HOpMaJbHO OTKPBLIT, T. E. BXOIHOI curHaJj cumMTaeTcs akTUBHBIM, KOT1a BXOJHAA
Llellb 3aMKHYTA.

o0JlacTh

Ceknus B mmaMaATH, MMEIasd cBoe nMA 1 OykBeHHoe obosHaueHne. Ecth 00sacTh JaHHBIX U
00J1aCTh ITaMSATIH.

00J1aCTH IPOTOKO0JIA OLINOOK

O6giacTs, ciryskalas AJs XpaHeHMa 3aIceli, B KOTOPOil YKa3aHbl BpeMsd U IPUYMHA OIIMOOK,
KOTOpPbIE IIPOM3OIIIIN B CUCTEME.

00J1aCTH CBA3H 10 JMHUU JAHHBIX

Ob6JacTh 001X NaHHBIX, CBA3aHHAA C JIMHMEN JaHHbIX.
00J1aCTh JAHHBIX

Obusacts B namaTu IIK, BergesieHHAA AJ1A XPaHEHNA 33 IaHHOTO TUITA JTAHHBIX.
00J1aCTH TOJBKO IJIA YTE€HUs

ObJacTb IIaMATY, OTKYJa II0JIb30BaTeJIb MOKeT TOJIbKO YMTaTb COCTOAHIIE 6I/IT, HO HE MOKeT
Tyda ImucaTb

00HOBJIEHUIE

IIporiecc oOHOBJIEHMA COCTOAHMA BBIXOJOB Ha BHEIHME YCTPOICTBa, dYTOObBI OHU
COOTBETCTBOBAJIV OMTaM BbIXO0/Ia B IaMATH, M OOHOBJIEHVE BXOJIHBIX OMTOB B IaMsATH, YTOObI OHN
COOTBETCTBOBAJIV COCTOAHNIO PEAJBHBIX BXOJIOB.

O0HOBJIEHI1E BX0/A0B/BBIX0/I0B

IIporiecc oOHOBJIEHMA COCTOAHMA BBIXOJOB Ha BHEIHME YCTPOICTBa, dYTOObBI OHU
COOTBETCTBOBAJIV OMTaM BbIXO0/Ia B IaMATH, M OOHOBJIEHVE BXOJHBIX OMTOB B HaMsATH, YTOObI OHN
COOTBETCTBOBAJIV COCTOAHUIO PEAJBHBIX BXOJIOB.

00paboTKa cOOBITUA
O6paboTka, BEI3BaHHAA KaK peaklyda Ha COOBITIEe, HAIIPUMED, Ha IIpephIBaHNe.
obcays;KMBaHMe

IIpomecce, mpu kotopom IIK mpoBepsaeT KOHHEKTOP 1y OJIOK, YTOOBI OIIPeNesNTh, He TpebyeTcsa
Ju obCIyKUBaHNIE.

obcayskuBaHue nmepudpepunm

OOcay:KMBaHME CUTHAJIOB C U Ha IlepuepuitHblie yCTPOICTBA, BKJIIOUYAA OOHOBJIEHNE, CBA3b U T.
A.
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odIIas qucIeTdepru3anmus
Yacts Bpemenn nukga [TK, Bkirodaiomnaa orpabdoTKy o0mx 3anayd, Tpedyembix npu padore IIK.
o0II1ee 4I1CJI0 BXOA0B /BbIX0I0B

OO11ee 41cJI0 BXOZIOB/BBIXO0B, KOTOPBIMIM MOYKET yIpaBaATh [IK. JlaHHOE 41MCJI0 MEHAETCA OT
O0KO0JI0 cTa 1JiA MaJbIixX ITK 1o 2 ThicadY 1J1s caMbIX OOJIBIIINX.

o001 1e JaHHbIe

Jlannbre B namatu ITK, kK koTopbiM nmeeT noctyn apyroi ITK ns oxHoit cuctemsr. ¥ kasxgoro ITK
BBIZIEJIEHA ClleImaJibHadA obsacTh namaTn. Kasaoir IIK 3anmceiBaeT B BBIIEJIEHHYIO CEKIMIO U
YMTaeT U3 CEKINN, BblIeJeHHO! npyruM 11K, ¢ KoTopbIM y Hero o0Iye JaHHbIE.

OH-JIATH
Pesxnm paboThl KOMIbIOTEPA TI0 IMHUY CBA3M C JPYTUM yCTPOICTBAMU
OHJIAITHOBOE PEeJaKTUPOBAHIIE

IIponecc xoppeknum nporpamMmsel B IIK npamo ¢ mporpaMMUpPYIOIIEro ycTpoicTea. BodaMoKHO
TonbKko B pexxkumMax PROGRAM nimu MONITOR. B pesxnvme MONITOR mnporpaMmy MOYKHO
MEHATb BO BpeM#A MCIIOJHEHNA.

omepaH/

SHa4YeHUdA, IPUICAHHBIE KaK JJaHHbIE NIJIA KoMaH bl OnepaHs MOMKeT ObITh J1O0 KOHCTAHTOI,
IIPEICTaBJIAIONIE]l YMCJIOBOE 3HAaUeHMe, KOTopoe OyJeT MCIIOJIb30BaTbCA KOMAaHION, Jmbo
aJpecoM, B KOTOPOM HaXOIATCA JaHHbIE, KOTOPbIE OYIYT UCIIOJIb30BAThCA.

omucarejnb OUTa

OnepaHj, cirysKalmil I OIMcaHua Outa B CJIOBe, KOTOPBIN OyAeT MCIIOJb30BaH B KaUeCcTBe
orepaH/ia KOMaH/bL

onmcaTesb ugpbI

OmnepaHZi, UCHOJB3YIOIIMIICA JJIA Ha3HAUYEeHMA UM@PPbl UM LOUEPP CJI0Ba, KOTOPbIE
JICTIOJIB3YIOTCA KOMaHIOI.

onpeaneanTesIb

Yucgo, caysKalllee Kak olepaHf AJsg KOMaHJ, HO KOTOPOe CIYXKUT TOJIKO JJIA OIpeeseHNs
caMoil KOMaH[bl, & He JaHHBIX, KOTOPBIMMU oIepupyeT rKomManzaa. OupemennTesyn BKIOYAIOT
HOMEpa IIePex0/I0B, HoMepa moanporpamm u T. JI.

oTJagKa

IIpomecc, B KOTOPOM HYEpHOBOIM BapMaHT MIPOrpaMMbl KOPPEKTUPYETCH [0 TeX II0p, II0Ka
mporpamMma He 3apabortaerT kKak 3amaHupoBano. OTJsazKa  BKJIOYAeT yCTpaHEeHUe
CMHTAKCUYIECKNX OIINOOK 11 TOYHYIO HACTPOIIKY BpEMEH ¥ KOOPAVHAINIO OIIEPALINIA YIIPABIIEHN .

oTpuIaTejJbHas 3aiePKKa

3anepsKKa, yCTAHOBJEHMA JIJIA TPACCUPOBKM JNaHHBIX, IIPY KOTOPOM PErmucTpaims AaHHBIX
Ha4YMHAEeTCHA Ha 3aJaHHOE BPeMd IIepest CUTHAJIOM TPAaCCUPOBKIAL.

odp-naiin
Pesxnum paboTel KOMIIBIOTEPa ABTOHOMHO 6€3 CBA3M C IPYTIUM yCTPOVICTBAMM
OIINOKA aNmapaTHOI 4acTu

HemncnpaBHoCTB, IpuumHa KOTOPOJ anmapaTHO YacTy 3JIEeKTpudUecknx KoMmrnoHeHToB IIK, B
OTJIM4ME OT OIINMOOK IIPOTPaMMHOI YacTy, IPUYMHA KOTOPBIX - B IIpOrpaMMa.

OIIMOKA MHUIMAJIN3 AL
Ommbxra, mponsoleaIas B annapaTHON inbo mporpaMMHON yacTy npu mycke ITK.
omnbKa CMHTaKcuca
Ommbra B HamycaHUy ITporpaMMbl. OmmOKY MOTYT BKJIIOYATh
Omm6xy npaBonucanusa (1. E. HecyiecTByromnmit (pyHKIIMOHAJIBHBIE KOJT )

Omnbky B 3aJlaHNM OIIEPAHMOB IIPU AOIYCTUMBIX ITapaMeTpax (HaIpuMmep, 3aJaThb JJIA
3amucy OMThI, B KOTOPBIX BO3MOYKHO TOJIBKO YTEHYE)

OmmbKy B IpMMeHeHn) KOMaH I (HalpyMep, BbI30B HECYIIECTBYIOIIEN ITOAIIPOrPaMMEI).
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OIINOKA CUCTEMHOI NPOrpaMMbI

Ommbka, BpI3BaHHAA CUCTEMHOI ITPOTPaMMOIL.
NaMATH TPACCUPOBKN

ObJacTb MaMATH, CIIYIKAIAA JJIA XpaHEeHNA Pe3yJIbTaTOB Olle Al TPACCUPOBKIAL.
nmapaMeTp yHnpaBJeHusA

Omepanz, B KOTOPOM 3aJlaHO, KaK BBINNOJHATE KOMaHAy. IlapamMeTp ynpaBJeHUS MOKET
YKa3bIBATb YaCTh CJOBA, KOTOPAsd MCIIOJIb3yeTCA B KadeCcTBe OIEpPaHJa, MOMKET OIpeeJsAThb
IIPMEMHNK JIJI KOMaHJbl IIePEChIJIKY JaHHBIX, MOYKET yKas3bIBaTh pPasMep TabdJiMIbl JaHHBIX,
JICTIONIb3YEMBIX B KOMaH/e I T.JI.

nepegava

IIpomecc mepenaum JaHHBIX M3 OGHOTO MecTa B Apyroe B npenenax IIK, mianm mexny IIK n
BHEIIIHMMM ycTpoiicTBamu. IIpu mepesiade MaHHBIX, IIOCBLIAETCA OOBIYHO KOMMUA JAaHHBIX, T. E.
CozepsKuMoe MCTOYHMKA OCTAETCA HEM3MEHHBIM.

nepeaavya JaHHBIX

Ilepenaya maHHBIX 13 OJHOTO MeCTa B IaMATHU B Ipyroe, Jnbo B Ipeaesax OJHOTO yCTPOCTBA,
J100 MEeKITy PasHBIMM YCTPOMCTBAMY, COeIMHEHHBIMY JIMHYE CBASY MUV CETBIO.

nepeaHmit PPoOHT MMITYJIbCA
Touxka, riae curHat namensercsa ¢ 0 Ha 1
IIepPeRAIYATEJIb 3allThI OT 3alncn

IlepeksrouaTesb, caysKalumil IJIs 3allUTBI OT 3allMICU COLEPIKMMOI0 yCTPOJCTBa XpPaHEHUd
nH(OpPMaIMN, HanpuMmep, TMOKUit auck. Ecsam oTBepcTye B JIEBOM BEPXHEM YIJIy OTKPBITO,
MH(OPMAaIMA Ha HEM HeJIb3d IBMEHUTh.

nepenncarh

VI3meHNnTH Comeprkanne AUeek MaMATU C ITI0TePell IIPOIILJIOT0 COCTOAHMA.
nepenoJHeHne

Cocroanune, Ipu KOTOPOM IIPEBLIIIIEHA EMKOCTb IaMATH, OTBeJeHHAA 10/ XPaHEeHVe JaHHbIX.
nepexoy

Twun nmporpaMMUPOBaHNA, KOTAA VICIIOJIHEHYE TIEPEXOINUT C OJHOM TOUKM ITPOTPAMMBI K IPYTOMY
0e3 BBITTOJIHEHNA KOMAH]T MEXKAY HUMIM.

nepudyepuiitHoe yCTPOIiCTBO

YerporiicTBo, noariodernHoe K IIK g momoryu B pabore cucremsl Ilepudepuiiaelie yecrpoiicTBa
BKJIIOYAIOT IPUHTEPHI, IPOrPaMMIPYIOIINE YCTPOVICTBa, BHEIITHNE yCTPpoiicTBa mamATy u T. [,

IR
IIporpaMMupyemblit KOHTPOJLIED
10 YMOJIYaHIIO

3HaueHMre, aBTOMaTMYECKM 3azaBaemoe IIK, Korma Mosb30BaTeNb HE YKa3bIBAET IAPYroe
3Ha4YeHue. BOJIbIHI/IHCTBO yCTpOﬁCTB IIPMHYMAaeT 3Ha4deHVe II0 YMOJIYaHMIO IIPU BRJIIOYEHUN
IINTaHWA.

moAIporpaMmma

T'pynna xomanz, pacHosIOsKeHHBIX OTAEJIbHO OT IJIAaBHOV IIPOrPaMMBbl U MCIIOJHAEMAasd TOJIbKO
IIPM BbI30OBE U3 IVIaBHOI IIPOTrPaMMBI MJIM 13 IPEPBIBAHMS.

IIOJICKa3Ka

Coo011ieHm€e UM CUMBOJI, KOTOPBIN IOABJIAETCA Ha AVICILJIEE JIJIA TOTO, YTOOBI TOTPeboBaThL BBOAA
OT orepaTopa.

IIOJIOSKUTEJbHadA 3aJlepPsRKKa

3anepsKKa, YCTaHOBJIEHHASA NJIA TPACCUPOBKM JaHHBIX, IIPY KOTOPOJ permcrpanysa AaHHBIX
Ha4Y/HAEeTCHA Ha 3aJaHHOE BPeMd II0CJIe CUTHAJA TPACCUPOBKIL

mopT

Paszbewm va IIK nim koMnboTepe, CIIysRaINil AJIA CBA3Y C BHEIIIHMMY YCTPOICTBAMIL.
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mocJjgaeaoBaTeJIbHOEC MMOARJIIOYECHYIE

CoenuHeHne, Ipyu KOTOPOM OJIOKM CBA3AHBI B I1ETIb.
npaBasg KOMaH/a

Kowmanna, pacnososxkennas ua JIJI cipaBa
npepbIiBaHME (CUTHAJI)

CurgaJj, OCTaHaBJIMBAIOIIMI HOPMAJIBHOE JCIIOJHEHME IIPOrPaMMbl ¥  BbISBIBAIOIINI
IIOZITPOTPAMMY MJIV APYTHME IIPOIleCChl OTPAOOTKIAL

npepbIBaHNE BX0/0B,/BBIX0/IOB
IIpepriBaHne, BBI3BAHHOE CUTHAJIOM CO BXOJIOB/BBIXOJ0B.
npepbIBaHME IO PACITIUCAHUIO

IIpepriBaHNMsA, KOTOPbIE BBI3LIBAIOTCA aBTOMATUYECKN CUCTEMON Uepes3 3aaHHble MHTEPBAJIbI
BpeMEH! MJIM U3 MeCTa IIPOTPaMMbl, YKa3aHHOTO olepaTopoM. IIpepbIBaHMe IO paCIMCaHUIO
BBI3BIBAIOT BBIIOJIHEHNME 3aIaHHOM MNOAIPOTPAMMbI, KOTOPYIO MOKHO JCIOJIb30BaTh MOJIA
BBIIIOJIHEHNA KOMaH[, KOTOPbIE JTOJI?KHbBI BBIIIOJIHATHCA Yepes 3aJaHHbIe MHTEPBAJIbl BDEMEH.

npedukc odaacTu

IIpedurc n3 oxuoit mam aByx OYKB AJA obo3HadeHua obsacty namaAty B IIK. Bee obmactn
mamMATH, 3a UcKIoYeHneM obaacteit IR u SR, npu agpecannm TpedyoT npedukrca.

HNPUEMHUK

fueiika (A4eliky) DaMATH, KyJa KOMaHAa IIOMEIIaeT AaHHbIE, HAJl KOTOPBIMM OHA COBEPIIa
JIejicTBMe, B OTJIMYME OT AYeeK, OTKyHna OepyTca maHHble. fdeiika (A4eiikM) MaMATH, OTKYIA
KOMaHjia OepeT JaHHble, HaJl KOTOPBIMM OHA COBEpIIIAET IeliCTBIE, HA3bIBAETCH ICTOYHNIK.

IIpunyauresnpHast ycTaHOBKA

IIpomecc mpuHyAUTENBHOI yCTaHOBKM B 1 0MTa € IPOrpaMMMPYIOIIEro yCTPOicTBa. BuThl
O0OBIYHO yCTAaHABJIMBAIOTCA B 1 KaK Pe3yIbTaT MCIOJIHEHNA IIPOTrPaMMBIL.

M punyaureasublii cOpoc

IIponecc npuryauTensHOoro copoca B 0 6mTa ¢ MpOrpaMMUPYIOIIETO YCTPOICTBA. BMTHI 00bIYHO
ycTaHaBaMBaOTCA B () KaK pe3yJIbTaT MCIIOJIHEHNA IPOrPaMMBL.

nporpaMma npepbiBaHUA

IIporpamma, BBIIOSTHAOMIAACA KaK peaklysa Ha IpepbIBaHNe.
mporpaMmmMaTop

IIepeHocHOe mporpaMMupyoIiee ycTpoiicTso qid [TK
MPOrpaMMUPyeMbIil KOHTPOJLJIEP

BrruncanreapHoe yCTpOI‘/JICTBO, criocobHoe IIPMHYMATh BXOAHBbIE CTIHaJIbl C BHEIIIHUX yCTpOﬂCTB
Y BBIZIaBaTh BBIXOJIHbIE CUTHAJIbI HA BHEIIIHEE YCTPOICTBO COTJIACHO IIPOrPaMMBbl, 3aTPy»KEHHOI B
namMATk. 11K JICIIOJIB3YIOTCA OJIfA aBTOMATM3alMMI BHEITHUX yCTpOﬁICTB. XoTa ecTh IIK B BUIE
€VIHOTO yCTPOMCTBA, Yallle IIK CO0MpPAar0TCA 3 OTAEJIbHBIX OJIOKOB.

nporpaMMupyoinee ycTpoiicTBo

Ilepudepuitnoe ycTpoiicTBo, cayskallee Jyid BBosia mporpaMmsl B ITK nim qi1a m3MeHeHns nimn
KOHTPOJIA IIPOTpaMMbl, ysKe 3a rpyskeHHoil B IIK. EcThb cnemnmasbHble IpOrpaMMUPYIONINeE
YCTPOJICTBa, TaKMe, KaK IIPOrpaMMaTop, ¥ Hecllennaan3poBaHHble, TAKNEe, KaK yIIPaBJIAIOIINI
KOMIIBIOTED.

mporpaMMHasi 3aluTa

CpencTBOo 3alMTHI TaHHBIX (OT BOSMOXKHBIX M3MEHEHNI) TPV IIOMOIIM IIPOIPaMMHBIX CPEJICTB, B
OTJIMYME OT PEeaJIbHBIX KJIOUel MM APYTUX alllapaTHbIX CPEeLCTB.

MPOTOKOJI

IlapameTpsl 1 IpoIe Ay PhI, CTAHAAPTU3VPOBAHHBIE JJIA TOTO, YTOOBI CAEJIATh BO3MOKHBIM CBA3b
IOBYX YCTPOJCTB, MJM CJeJlaTb BO3MOKHBIM CBfA3b OIlepaTopa WJM IIporpaMmaTopa C
YCTPOJCTBOM.

-114 -



. 'noccapuii

IIPSIMOIL BBIXO/,

Meton, mpyu KOTOPOM Pe3yJIbTAaThl MCIOJHEHNMA IIPOrpaMMbl BBIJAIOTCA HEe Ha OMTBHI BBIXOZA,
IPAMO Ha peaJIbHBbIN BBIXOJ IJIA yCTPaHEeHUA BIMAHNUA BpeMeH) [IUKJIA.

pabouas obsacTh
YacTb maMATH, cozepsraliad padboune cyioBa /OUTHL
pabouee cI0BO

CJi10BO, KOTOPOE MOYKHO JICIIOJIb30BATD JIJIA BBIYMCJIEHNA JAHHBIX WJIM OIPYIUX omepaimii, T. E.
“pabouee mpocTpaHCcTBO” B IaMATHU. Bojbiias yacTs 00JacTy ir Bcersia 3ape3epBUPOBAHBI KaK
paboure cjoBa. HacTe npyrux objacTell, He MCIOJNb3yeMble IJIS CIIEIVAJbHBIX IleJIell,
JICTIIONIb3YIOTCA B KadecTBe pabounx OMTOB.

pabounii our
Burt B pabouem cioBe
pazMacKMpoBaHUE

“OTKpbITHE” 3aMaCKMPOBAHHOIO CUTI'HAJIA IIPEPBIBAHMA TaK, YTO BBI30B IIPEPHIBAHNA JEICTBYET
u nIpepbIBaHME OyieT oTpabaThIBAThCA.

pasMacKMpOBaHHLII OUT
Burt, ube 3Ha"eHNEe HeDPPEKRTUBHO. (CM. 3aMaCKIPOBAHHBIN O1IT)
pacmpejieJieHHOE yIIpaBJieHe

Kounemnmusa aBroMaTu3anyn, Ipyu KOTOPOi yIaCTOK CHCTEMbI aBTOMATU3AIINY PACIOJaraeTcs
)

pAZoM C yHOopaBJdAeMbIMM ycTpolicTBamy, T. K. VYmopaBieHue pgeleHTpaam3yerca U

“pacnpegesnaerca’ mo cucreMe. PacnpeneseHHOe yIpaBJieHNe - KOHIIEIIMA, OCHOBAHHAA Ha

crcTeMe IK.

pacuIMpeHHbI cCYeTINK

CueTuyMk, CO3JAHHBI B MPOTPaMMe C IIOCJIeJOBAaTEJbHBIM MCIIOJb30BaHMEM ABYX U Oojee
KOMaHJ cyeTYMKoB. Takoii cueTudnK criocobeH cumTaTb OOJIbIINE 3HAYEHUSA, YeM IT03BOJIAIOT
CTaHJAaPTHBIE KOMAaH/IbL

paciMpeHHbIil TaiiMep

Tarimep, CO3JaHHBII B IIPOTPAMME C II0CJIeJ0BATEJIbHBIM MCIIOJIb30BaHNEM IBYX 1 00JIee KOMaH/ I
TarimepoB. Takoil TajiMep cIOCOOEH OTCUMTBIBATHL OOJIBINIVIE WMHTEPBAJIbI BPEMEHU, UeM
II03BOJIAIOT CTAHAAPTHLIE KOMaH/IbI.

PEeBEPCUBHBINI PETUCTP CABUTA

PEI‘I/ICTp caBura, KOTOprf/’I MOJMKET COBUraThb JaHHBIE B O6OI/IX HaHpaB.TIeHI/IHX B 3aBUCUMOCTHU OT
3aIaHHBIX yCJIOBUI.

PeBepPCUBHDII CYETINK

C‘-IET‘{I/II{, ROTOprI?'I MOMXeET " yBeJ'II/I‘{I/IBaTb n yMeHbLHaTb CBO€ 3HadyeHle B 3aBUCHUMOCTHU OT
3aIaHHBIX yCJIOBUI.

peructp caBura

Opuo nii 6oJiee CJI0B, B KOTOPBIX TaHHbIE CABUTAIOTCA HA 3aJaHHOE YMCJIO IVICKPET BIIPABO MUJIN
BJIEBO C AUCKperamMy OutT, mudpa miam CJ0BO. B perucrpe IMKJINUECKOTO CABUTA JAaHHBIE
BBIIBUTAIOTCA M3 OJHOTO KOHIIA ¥ BABUTAIOTCA B APYTOil KOHEIl peructpa. B npyrux perucrpax
CIBUTA HOBBIE JaHHbIE (YKa3aHHbIE JaHHbIE, HYJIb (HYJIN) UJIM € IMHAUIA (€ IMHNUIIbI)) BABUTAIOTCA
B OJIVIH KOHEII, & BBIJIBUTaeMbIE C JJPYTOTO KOHI[A TEPAIOTCA.

peryJisspHbI MMILY JIbC

JImnysibe Ha cnenuaJbHO OTBeLEHHOM BBIXOJE, CJYsKalllMil AJid OpraHM3aluy TaliMepHBIX
onepaluii. VIMerTCs MMITYJIbChI Pa3JIMYHON IIMPHMHEI I, CJIeI0BAaTEIbHO, PA3JIMYHON YaCTOTHI.

peRuMbI padoThI
Onua n3 Tpex pesxkumon padots! IIR: RPOGRAM, MONITOR, RUN.
pe3epBHAS KO

Konnsa CYLIECTBYOIIMX IOaHHBIX, KOTOpPasdA COXPAaHMTCA B CJy4dae JVCKaMEeHUA WM II0OTepun
JVICXOOHBIX TaHHBIX
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peneiiHOe ynpaBJieHIe

IIpenmectBennnk IIK. Ilpm peseriHOM ymOpaBJeHUM TPYINBI pejie COeAVHAJINCH AJIA
obpasoBaHusa neneit ynpassierns. B IIK sTo nesaerca mporpaMMMUpPOBaHNEM.

pejieiiHo- KOHTaAKTHAaA cxeMa

dopma TPOrpaMMMPOBAHNA, MOABMBIIAACA U3 PEJIEVHBIX CHUCTEM YIPaBJEHMUA, KOoTopasd
JICIIONIb3YET peJieifHble CUMBOJIBI JJIA IIPEJCTABJEHMA aJjropurMa paboTbl MIPOTrpaMMBbL.
Brernmit By nporpaMMsbl IOX0sK Ha jiecTHUIIIIY, oTciona 1 Ha3BaHMA.

PRC
Cwm. peJieliHO- KOHTaKTHa A CXeMa
caMOJMArHOCTHKA

IIpomnecc, mpy KOTOPOM CHCTEMa caMa IIPOBEPSAET CBOIO PA0OTY M BBI3BIBAET IPeAyIpeskIeHne
VIV IPU3HAK OIIMOKM B CIydae HEHOPMAaJIbHO paboThI.

cOoii nmpu padbore

Omnbka, koTopasa npoucxoaut npu pabore ITK, B oTamngne oT o1lmmMbOOK MHENIMAIN3AIINN, KOTOPa A
[OSABJIAETCH Iepe (PaKTUIEeCKMM HavaioM PadoThI.

copoc (RESET)

IIponecc ycranoBku 6mra mim curHasa B 0 mim n3aMeHeHMUA TEKYIIETO 3HAUEHUA TaiiMepa U
cyeTUMKa B 3aJaHHOe 3Hauenue uan 0.

CBA3b 110 JIMHUN JaHHBIX

Omnepanua aBTOMaTUYECKON Ilepefady JaHHbIX, 4TO Mo3BosdeT IIK wmiam OGigoxam IIK
00MeHMBaTHCS JaHHBIMY C IIOMOIIBIO 00JIaCTM O0INMX JaHHBIX.

CHUTHAJI yIIPaBJIEHN
Curnaui, nocetaemslit n3 IIK, 114 Bo3geicTBIA Ha OIIEPAaIMI0 CUCTEMBI YIIPaBJIEHUA.
CHMBOJI JIECTHUYIHOII AVIarpaMMbl
CHuMBOJI, MCIIOJIE3Y MBI JJ1A M1300paskeHNs IporpaMMel B Buze JII.
CHMHTaKCHC
Popma nporpaMMeI (B OTJIMYME OT 3HAYECHUSA)
CHHXPOHHOE VCIIOJTHEHIe

VlciontHeHme mporpaMM m onepanumii  oOCTysKMBAaHMA NIPU KOTOPOM JaHHbIE pPabOThI
CYHXPOHM3VPOBAHBI, TaK YTO BCE OIEePaIMy OOCITYKMBAHMA BBIIOJHAIOTCA KaXKABIN pas3 Ipu
JICIIOJTHEHUY IIPOTPaMMBI.

cucrema IIK

IIK co Bcemu OJsiokamy, IOAKJIIOYEHHBIMY K BHEIIIHMM ycTporicTBaM. I'pannuniamn cucremsl ITK
ABJIAIOTCH:

Csepxy: IIK n nporpamma u IIITY
Cuugy: 6qoxu IIK
cucremMa ynpaBJI€eHUA

Bce kommoHeHTBHI (ammapaTHbIE ¥ IPOTPAMMHBIE), CJIysKallle JIA YIPaBJIEHUA APYTUMMU
yecrpoiictBamyu. Cucrema yhnpaBJIeHWsS BKJIOYAeT I[IK, OPOTPaMMbl IIK M yCTPONCTBA
BXO0Ja/BbIX0/Ia, KOTOPBIE CJIYsKAT MOJS YIPaBJIEHUS MM OOPATHOM CBA3U C YHPAaBJISAEMON
CUCTEMOIA.

clcTEeMHas OIINOKA
Ommbra, BbI3BAHHASA CHCTEMONM, B OTJUYME OT BBI3BAHHOM MCIIOJIHEHMEM KOMAaHJIbI,
peaHa3HaYEeHHO JJI BbI30Ba IIPU3HAKA OIIMOKIAL

CRaHUpPOBaHNE

IIponiecc mcnosnHenma nporpammbe!l JIJI. IIporpamma mocsaenoBaTeJIbHO IIPOCMaTPUBAETCA C
HadvaJia 10 KOHIIA ¥ KajkJasd KOMAaHJa BBIINOJHAETCA II0 OYepeay B 3aBMCUMOCTM OT YCJIOBUN
VICIIOJIHEHI A.
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CKOPOCTH Mepeadu JaHHbIX

CropocTh mepefayyM JaHHBIX OIepanuy CBA3M MeXIy [BYMs yCTpOMCTBaMM, eIVHMIIA
u3MepeHud - OuT/c

CJIOBHBIIT OIIe paH[,
CJioBO, 3aJaHHOE KaK OIIePaH IJ1 KOMaH/IbI.
CJIOBO

Epmanna gansbIx, cocroamasa us 16 out. Bece obsactu maHHBIX cOCTOAT U3 cJyoB. HekoTopeie
obJgacTn AaHHBIX JOCTYIIHBI TOJIBKO CJIOBAMI. prrme AOCTYIIHBI TOJIBKO OuTaM 1 CJIOBaAMIL.

CJIOBO BX0/1a/BBIX0/Q

CiioBo B obsactu IR, BeIZTesieHHOE OJIOKY BXOZOB/BBIXOJOB U MCIIOJIL3YIOIIEECd JJIA XPaHEeHUA
cocTosAHMA 0JI0Ka BXOI0B/BBIXOJ[OB.

CJIOBO pe3yJbTaTa
CJ10BO, NCIIOJIB3YEMOE JIJIA ITIOMEIIEeHNA pel3yJIbTaTa OT VMCIIOJIHEHMA KOMaH b
cMeleHne

TlososkuTesibHAA MM OTPULIATEIbHAA BeJIu4dnHa, nobaBiasgemas k 6a3e, Takoil Kak ajgpec, s
YKa3aHUA Ha TpedyeMoe 3HaUeHe.

co3paHue o01Iell 00JIacTI JAHHBIX
IIponece, mpu kKoTOpPOM co3mar0TcA 06JacTM OOIMX JAHHBIX MEKAY AByMA niu dosee ITK.
COODIIEeHNE O CUCTEMHON OIIIOKe

CoobOmienme o0 ormmbKe, BBI3BAHHOM CHUCTEMOI, B OTJMYME OT COODIIEeHMA, BbI3BAHHOIO
MCIIOJIHEHMEM KOMaH/bI, IIpeJHa3HaYEeHHOI AJI5 BbI30Ba COOOIIIeHNA.

coXpaHeHIe

IIpouecc Bamycy B ImaMATh AJIA [IOCTOAHHOTO XPaHEHUS [IPOrpaMMbl, KOTOpas HalucaHa B
O0yepe aucries.

crenuaJ I bHasA KOMaHIa

KomaHna, BBOAMMasA CBOVIM beHI{LH/IOHaJ'IbeIM KOJIOM, B OTJIM4me OT 0a30BbIX KOMaHI, KOTOpbIe
COCTaBJIAIOT OCHOBY JI]I.

cTapuinii 6uT(cJI0B0)

Crapiumii n3 rpymnmnsl 6MToB, 00BIYHO BO BCEM CJIOBE, MJIV TPYIIIIBI CJIOB.
CTyINEeHbKA

Cwm. Komaugnast auumsa
CUYETYUK

CrienmaJibHO BBIAEJEHHAA Tpynna IMQPpP MIM CJIOB B HAMATH, CIyKaIlad OJA IOACYeTa
KOJIMYECTBA, CKOJIbKO Pa3 IPOMU30IIes] YKa3aHHbIN IIPOIIeCC; MM 00JIaCTh B ITaMATH, TOCTYIIHAA
OuTaM TaiMepa 1 CYeTUMKA U CIYsKalllad JJIA IOACYeTa TOro, CKOJIBKO pa3 yCJIOBME VICIIOJIHEHA
n3meHnsoch ¢ 0 Ha 1.

Taiimep

Aueiikm mamaru, pocrynable KoMauzamyu TIM/CNT wm orcumThiBaroime BpeMa BHU3 OT
3aJIaHHOTO 3Ha4YeHMA. TaliMepsl BKIIOYAIOTCA B 1 11 cOpaChIBAIOTCA B COOTBETCTBUM C YCJIOBUAMM
JICIIOJTHEHUA.

TERyl[ee 3HaYCHIe

Tekylee 3HaUEHNE, 3aPETUICTPUPOBAHHOE B yCcTpolicTBe pu paboTe. OOBIYHO IPUMEHAETCA K
TayiMepaMm M CYeTYMKAM.

TEPMUHATOP
Kop okonuaHmsa 3ampoca uiay OTBeTa Ipu Iepesiade JaHHBIX
TOYKa BXOIa

MecTo, B KOTOpPOM BXOAHOW curHas BxoautT B IIK. ®usmueckn cCOOTBETCTBYIOT KJIEMMAaM UJIN
HOKKaM pa3beMoB Ha OJIOKe.
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TOYKa BX0/1a/BBIX0/A

MecTo, B KOTOPOM BXOIHOW CUTHAJ BXOIUT B cuctemy IIK, miu B KOTOPOM BBIXOJHOV CUTHAJI
BoIXOAUT U3 cucteMbl IIK. dusnyeckn cOOTBETCTBYIOT KJIeMMaM MJIM HOMKKAM Pa3beMOB Ha
6Jio0ke. C TOUKM 3peHUA IMIPOTrPaMMbI, COOTBETCTBYIOT OMTaM BXOJ0OB/BBIX0OJOB B obstactu IR.

TOYKa BbIX0Ja

MecTo, B KOTOPOM BBIXOZHOV cUTrHAJ BEIXoauT n3 ITK. Puandyecky COOTBETCTBYIOT KJIEMMAaM MUJIN
HOKKaM pa3beMoB Ha OJIOKe.

TpaccupoBKa

Omnepanua, mpyu KOTOPOJM MCIOJNHAETCA IIpOrpaMMa ¥ pPe3yJbTaThl COXPAHAITCA IJIA
IIOCJIEIYIOIIIETO IIOIIIATOBOI0 AHAJN3A U OTJIAIKIA.

TpaccupoBKa ajgpeca

IIponecc, B KOTOPOM IpPU UCIOJHEHUM IIPOTPAMMBbI PETUCTPUPYIOTCA U3MeHeHIsA B YKa3aHHOM
MecTe IaMATH.

TpaccupoOBKa JaHHBIX

IIpomece, xorma mpy MCIOJHEHMM IIPOTPAMMBI PETVCTPUPYIOTCA M3MEHEHUSA COLepsKaHu:A
YKa3aHHBIX YYaCTKOB ITAMATIL.

yMoJI9aHue

Cwm. ITo ymosraaHMIO
YIIIIR

YcTaHOBOYHBIE ITapaMeTPhI IPOTPAMMUPYEMOTr0 KOHTPOJLIEPA
yHIpaBJISTIONit OmT

Butr B obsacTy mamaATH, yCTaHABIMBAEMBI J1O0 13 TPOrPaMMBbI, JIMOO C IIPOTPAMMUPYIOIIETO
YCTPOJICTBa AJIA IeJell yIpaBJieHusA, HalpuMep, OUT nepesamycka BRJIodaercd B 1 u 0 gia
repesarycka 0JIoKa.

YIPABJISIONIUI KOMIIBIOTEP

KowmmeioTep, mcnosp3yronmiica qd nepenaun niay nprueMa gasHHelx ¢ IIK B ympasuaromeint
cuctreme Host Link. YmopaBiaommii KOMIBIOTED CIIYKUT OJIA yIPaBJI€HUA IaHHBIMU U
yHOpaBJIeHNUs CUCTEMON. B KadecTBe yNpaBIIAINEr0o KOMIIBIOTEPA OOBIYHO MCIIOJIB3YeTCHA
IIePCOHAJIBHBIN KOMIIBIOTED MM OI3HEC-KOMITBIOTED.

ycJioBue

CumBon Ha kKomaupmHOW Juuuy JIJ[, KoTopad ympaBJidgeT BBIXOIHOW KoMaHAoWi. Kasxkgomy
YCJIOBUMIO IPUIINMCAH B IaMATM OUT, KOTOPBII ompenesdeT ero cocrosHue. Cocroanue Oura
onpeniesiAeT CJeAYIOIlee YCJIOBME VICIOJHEHME. ¥ CJIOBUA COOTBETCTBYIOT KomauHzmam LOAD,
LOAD NOT, AND, AND NOT, OR nsmu OR NOT.

yciaoBue€ VICIIOJIHECHI A

Cocrosaume 1 mam 0, Opu KOTOPBIX MCIOJHAETCA KOMaHJA. ¥ CJOBME JCIIOJHEHME 3aIaeTCA
JIOTMYECKOI KOMOMHA el yCJI0BIIL Ha OJTHOM KOMaHIHOM JIMHIA JIJT (110 MICTIOJIHAEMOV KOMaH/IbI).

yCTaHOBKA
IIponecc ycranoBku Outa mau cursasa B 1.
ycranopouHble nmapametpsl IIK

Tpynna mapamerpos, ymnpasaamomux paboroit ITK, 3agaBaeMbIXx C IPOrpaMMMPYIOIIEro
YCTPOJICTBA,

YCTAaHOBOYHBIC MIapaMeTPbI CUCTEMBbI

YcTaHOBOYHBIE IapaMeTPhl CUCTEMBI IJs IPOrPaMMUPYIOIIEro yCTpoiicTBa, Hanpumep, LSS
nan SSS.

daranpHasg ommoKa

Omnbra, BBI3BIBAIONIAA OCTAHOBKY paborel IIK u Tpelyiomiada wucopaBieHUA Iepen
IIPOJIOJIKEeHEM PaboThI
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corar

CrienmaJibHBII OMT B HaMATH, YCTAHABJIMBAEMBIN CHUCTEMON IJIA MHIUKAIIMM COCTOAHMA
onpejesieHHOro Tuna onepanuii. Hekoropsle uaru, Takue, Kak IepeHoCc, MOYKET YCTAHOBUTD
orepaTop, a TakKe MOYKHO yCTaHaBJAMBAaTh 3 IPOrPaMMBI.

cosrar 3aBepureHms

duar, ncnoab3yeMblil TaliMepaMn 1 CYeTYMKAMM, KOTOPI yCTaHaBJIMBAaETCA B 1, Korga Taimep
OTCUMTAJ 3aJaHHOE BpeMsA MJIM CYETYMK OTCUNTAJ 3aJaHHOE 3HaYeHIe.

chsrar mepenoca

Durar, coyskammii B MaTeMaTUYECKNX OIePaIMaX AJIA COXPaHeHMA IIepeHoca Ipy onepanmax
CJIOJKEHVA WM YMHOMKEHWsA, WM JJIA YKa3aHWA TOTO0, YTO IIPY BBIYMTAHUM PEe3yJbTaT
oTpunareseH. DJar mepeHoca TakKe UCIOJIb3yeTCA B HEKOTOPBIX OIEePAIMAX CABUTA.

c¢dopmar orBeTa

dopwmar, 3agaronmii JaHHble, TpedyeMble B OTBETE PN Iepeaade TaHHbIX
DYyHKIMOHAIBHBIN KO

2-pa3pAmHbI KO, CIIysKallnii Ay1d BBoga KomaH B ITK.
IUKJI

IloBToparonmiica nura paborer IIIIY, Bramouawmmit orpaborky JIJ, obciyskuBaHme
nepndepmitHOro MopTa, OOHOBJIEHNE BXOIOB/BBIXOJOB 1 T. 1.

IURKJI VICIIOJTHECHU A

IloBToparomuiica nura paborer IIIIY, Bramouawmmit orpaborky JIJ, obciyskuBaHme
nepudpepnn, 0OHOBJIEHNE BXOJIOB/BbIXOA0B 1 T. [I.

IUKJINYEeCKUl PerucTp cIBUra

PeI‘I/ICTp CABNUra, B KOTOPOM IOaHHBbIe, BbIABUTraeMble C OJHOTO KOHIla, BABUTAIOTCA B PErucTp C
ZIPYTOro KOHIIA.

IUKJNYEecKoe MpepbIBaHme
Cwm. ITpeprIBaHMIE 10 PACIVICAHNIO
uucpa
Epunanna npescraBieHnA dmces1, COCTOAIAA 13 4 6UTOB.
Iy

IlenTpasbHOE YCTPOMICTBO KOHTPOJIIEPA. ¥ CTPOMCTBO, CHOCOOHOE XPAHUTHL MOPOrPaMMy U
JaHHbIE, a TaK/Ke BBINOJHATL KOMaHJbI, COAEpsKaleca B IIporpaMme. B mporpaMMupyeMom
koHTpoJsiepe IIITY BbmmoJsHAET mporpamMmy, oO0pabaTbhIBaeT BXOJHBIE/BBIXOJHBIE CUTHAJIBI,
OCYII[ECTBJIAET CBA3Db C IPYTUMHU ycTpoiicTBamu u T. J1.

qcC

Yacosada crpeska (B couetanmax: no YC u npotus UC)
INNHAa

JInHMA cBA3M, CIIysKalas JJid oOOMeHa JaHHBIMIU MEXKIY ITOIKJII0UEHHBIMI K Heil OJIOKaMI.
mmHa JIJ{

JIMHMA Ha JIECTHUYHON AMarpaMMe, UAYIIAA CBePXy BHI3 OOBIYHO C JIEBOJ, & MHOTJA Y C IIPaBOil
croponsl JI]I. VicriostHeHMEe KOMaHI UJIeT IIPOM3BOIUTCA CBEPXY BHI3 BIIOJb MINHEI JIJ, KoTOpasa
ABJIAETCA UCXOIHOM TOYKON IJIA BCceX KOMaHHBIX JMHUIA.

JJICKTPUIECKUE ITOMeXU

CoyualiHble U3MEHEHNA B DJIEKTPUUECKNX XaPaKTEPUCTUKAX, TAKUX, KAK HAIIPAKEHIe, TOK, UTO
MOJKEeT IIOMeIllaTh HOpMaJIbHOM paboTre ycTporicTBa.

ICIII3Y
OJekTpudecku cTupaemoe II3Y
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