V)L H

OWEN Logic (Bepcus 2.9)

OIEH

Owen
Logic

PyKOBO,D,CTBO Nnorib30BaTeENA

01.2025
Bepcus 1.98



CopepxaHue

1 O MIPOTPAMME ...ceeuiiieuiriensreusremssrnsssrrmsssransrrmsssrenssrenssssensssenssssensssenssssensssennsssenssssnnsssensssennsssennsssnnssssnnsssnnsanes 6
1.1 CnuctemHble TpeboBaHUs ANA PABOTEI OWEN LOGIC .....cvuiiiiii e 6
1.2 Vicnonb3yemble aB0PEBUNATYPLI Y TEPMUHDI ........uueerieeeteeetieeeateeeetteeeat e eesttaee st eeesteestaessteessnaeestaeeranaaeees 6

2 OMNMUCAHME MHTEPMICMCA ..euuuirennriieniriasrinssrensssensssrensssenssssenssssensssenssssenssssnssssensssennsssenssssnnsssennsssensssennssssnsssenns 8
2.1 TTIBBHOEG MEHHO ...ttt ettt ettt ettt et e et oottt et oo ettt et e a e et th e e ea e et ea e e e a e e e ea e e ea e e e ebeeean e e een e eeanaeeeen 8
2.2 TTAHEIIM MHCTPYMEHTOB ...vuituitn et eeteeteete et eea e eaeet e et e eaaee s e e e ee s e et eeta e e an e e s e e aneeaneeaneesnseanaesnnesnsesnaesnns 10
2.3 T1aHENb BUBITNOTEKA KOMIMOHEHTOB ... . eteeetunetetetieeeeettn e eeeeeta e eaeeeaa e eaeesenaeeessnnaaeessnneaeesnnnaaeeessnnaeeenenns 1"
D b T T=Y 3 T 03T o - - TP 13
2.5 TTAHEIID MEPEMEHHDBIX. ... et ettt eet et eet e et e et eeaeea e et e et e eanee e eeanee e aetneetneeanneanseansesnnesnaesnneanneansesnsesnnennnns 14
PG = ToT0 LT T 012 =Ty = PR 16
A O oo T e ot Toa Ko} < 1 = P 18
2.8 MEHEKEP M PEAAKTOP IKPAHOB ....ceevuueeeeitueeeeetteeeeatta e eaeeeta e e e eeeaa s e aeeeaa e e eeesaa e eeeasan s e eeenann s eeeenennaeeennnns 19

3 BABOBBIC CBEOEHMS ...cueuieuenrienrerurausnraenrassasessasnssasassarassnssssnssssasessessssnssnsensssassssessnsnssnsassasessnsessnsensasessanensnns 22
3.1 TIPUHUMN BBINOSTHEHUS TIPOTPAMMBDBI . ... et eeee et et e eaaeeeeeaeea s e e e et e e an e ean e ean e eenseanseanaeaneaneenteeneeneeneenaenns 22
3.2 PaspaboTka NpOoeKTa N MOPSLOK PABOTBI .......uueieiiieeeetiit e e ettt e e e ettt e e e e eett s e e eeeta s eeeeatneeeeeetanaeeeennnaaaees 22

3.2.1 3ALLUMTA MPOEKTA KITHOUOM ...euueeetneitteeetneesaneestasesannaestaeesnnaeseaaeesnaeesseeesneesnneeesneesnnaassnneesnnaeesnn 24
3.3 Pa3DPaBO0TKA MPOTPAMMBI ......eeeeetieeeeett e eeeett e aeeeta e eeeeeta e e eettaeeeeeata e aeeetta e aeentaaeaeetbanseeeestnnaeeeennnaaaees 26
3.3.1 BITOK KOMMEHTAPMEB ....ceteeeeeeet ettt ettt et ettt e ettt et e e et e ettt e et e et et e e ea e e et e eenaeeeean 28
3.3.2 BIIOK MEPEMEHHOM. ...ttt ettt ettt ettt e ettt e e et et oo e et eea e et e eaa s e e e eaaa s e e eentn e eeeennnn 29
B TR TR B =Y ()8 1o o 1= 1~ [N 31
TR 1 T b= T 1= o) 14 S 32
3.3.5 BrIOK CETEBOM MEPEMEHHOM .....ceuieitieeit e et eet e e e e e et e e e e e e e eea e e ean e eean e eean e eesneeenneeeanneeennaeeenn 33
3.3.6 BIOK UTEHUSA/BAMMUCU B DB ...t e e e e e e e e e e e e et e e enaeeenn 35
IR B A =Y (o) o =To T o 7= FcTo )= = T L S 36
3.3.8 [1EPEHYMEPOBATE KOMIOHEHTDBI ... eeeeueeeteeeeneeetaeeaueeet e eeenaeee e e eeanaeean e eeanaeean e eesnneeenneeesnneeennaaeenn 37
3.3.9 TTOPALOK VCTIOTMHEHMST ... .euiitieiteit e et e e et et et e et e et e et e et e et e et e et e eaeean e et e et e et e esneeaneesneesnaennnns 38
3.4 MporpamMmMMpPOBaHNE ANCTINEA MPUBOPE ....uneeeneieteeei e ee et e e e e et e e e e e e et e e e e e eaa e eea e aean e eenaeeeneeeenaeennnns 39
3.4.1 MOHOXPOMHbBIN TEKCTOBBIN KU ... e e e e e 41
3.4.2 Tpadnuecknim UBETHOM XKW ... e e e e e e eeean 45
ST o= LY I e Y 1Y p L oo = 50
3.5.1 CHMYTALMNSA BUSYATIUBALIAM ...c.vueeeeeiieeeeeetieeeeeeti s e e eeetaeeeeasa s e eeesaa e aeeesssn e e e esssn s eaeesnnnaeeeessnnaeeennnnn 53
IS 0 1Y 1Y a L 11 IS I (o - PN 54
3.6 HacTtporika nopTa v MOOKITHOUEHME MPUOOPA ......ievneiiieeiiee e ee e et e e et e e e e et e e et e e et e e et e e eataeeesaeeennns 58
3.7 3annCb NPOTPAMMBI B TTPUBOP ... ceuniiiiteiiteeii et e e et e et e e e e e et e e et e e et e e e et e e et e e et e e eba e e et e esaaeessneeanans 61
TR X T F= Y [z o 1= 1= N 62
3.9 CBEAEHMS O TPOEKTE .....iitneeitie et et e ettt e ettt e et ee et e e e et ee e et e e et e e s et e e e ta e e et e e eta e e e s eee bt e e et esaaeessneennnns 64
3.10 MEHEIKEP KOMIMOHEHTOB .....etuiti ittt eeeeeeae et e et e e e e e e ee e e e e e et e e ta e e an et ea e e e eeaaeean e e aneenaeentaantenneenaeenaenns 65
3.11 PABOTA C MAKDPOCAMUY .....cuuiitieiitee e e et e et e e et e e et e e et e e e et e e e et e e e et e e et e e et e e e bt e e e s e e e taeeeaaeesaaeessnaeannns 68
3.12 PaboTa C ANMEMEHTAMM HA ABBIKE ST ....iiiiiiiiieieiii et e ettt e ettt e e e e e et e e e e et e e eeeata e eeeeetaeeeeeannaaaaees 77
3.12.1 PaboTa C QYHKLUMAMM HA SABBIKE ST .....ouuiiiiiiiitiieiie e e e e e e e e e e e e e e e e e et e e e e e aaeeeaan 77
3.12.2 PaboTta ¢ hyHKLMOHAIbHBIMU BNOKAMM HA A3BIKE ST .....iiiiiiiiiiiiii e e e e e e e e e e e e e eeen 82

4 HaCTPOMKA NMPUOOP@ ..cuuieeeuiriuiiinsiiriassrnsasreasssrnsssreasssessssrnmsssenssssenssseessssenssssensssenssssensssensssssnsssennsssennsssnnsanes 87
R G 1 q o T = PPN 88
A = T3 PP PPTRN 89
G N @ 01 1Y =T o N o1 PP 90

G TR I 7 =Y o T o L= 7 T S 90
e N I T o T PSP 91

4.3, 2 ENEINeT. e et e eeas 93

e B /[ Yo | o U= 94
4.3.2.1 PaboTa no MPOTOKOIY MOGADUS. .......ceeiiiiiie e e e e e e e et e e e eeen 94

4.3.2.2 PeXUM MaSTEN ...t e e na e eeean 98

4.3.2.3 PEXUM SIAVE ... ..o e et 104

4.4 MOLYIIN PACLUMPEHMST ....eveeete ettt eeaeet e et e et e et et e e e e e aa e e aa e e aa e e aa e e ea e e aa e aa e as e es e en e een e ea e snneeneesneeneenanes 106
= 5o o T =123 ) (o a1 109
B I I =1 oo 13 P 111



4.7 T1oAKITIOUEHME K OWENCIOUT ....eeinieiieii i ettt et e e et e ettt e et et et et e e e e e e e e anans 113

B TIEPEMEHHDIE ......cceiiieiiieiiaeiiaaseas st reasreasseasseasseassaasseasseassnasssasssnsssnsssnssnnssnnsssnsssnsssnsssnssnnssnnsssnnssnnssnnssnnssnnns 115
5.1 TUMBI MEPEMEHHDBIX ....eueete et et e e e et ettt e e e e et eea e e s e et e et e et e e e e e s e ea e et e et e et e e s eea e ean e et e et eenneenaees 120
5.2 CEPBUCHDBIE MEPEMEHHDIE .......ueiet et et e e et et e e ea e e et e e eea e eet e e een e eeta e een e aetn e eeneaetneeennaaeenaaennaanens 120
5.3 T1epEMEHHBLIE NHTEPMIEMCA CBABM .. .cuueieiei it et et e et et e e e et e e e et e et e et e et e e e ea e et e et e et eeaneennaees 121
5.4 TMpunBsA3Ka NEPEMEHHDBIX K MAPAMETPAM ...cunneiunaeetiaeetnaaetaaetnaaaet e eea e aeta e een e aetnaeennaaetnaeennaaeennaaennaanens 124
5.5 KOMUPOBAHNE MEPEMEHHDBIX ... etuettneeteeteeteeteeteeteeaeeaaeeae et e et eeaaaeaees e et eetaesaesnseneennsetneesneesnaenaeen 125

LI S 51 T =Y T 126
R ¢ T S 126

L0 I I o T T o) T PSP 126
0 T T 0 N PRSPPI 127
I I 1 (- T 127
S B T N TSR 128
6.1.1.4 Nckniovatoee I (XOR) ....ee ittt e e e et e et e e et e ean e 129

6.1.2 APUADMETUUECKNE TDOYHKLLMM ...eeeeeeeeeeeeee et e e e eteeaa e e e se e e e e e e aa e aea e e s e ea e e an e et eenaeenaeenseeneeneenneenns 129
6.1.2.1 CrioKeHME (ADD, TADD).....ccutii et 130
6.1.2.2 BbIUUTAHNE (SUB, TSUB).....iiiiiiii et e e e e e 130
6.1.2.3 YMHOXKEHME (MUL, TMUL) ...t e e e e e e e e e e eaeees 131
6.1.2.4 [1eneHUE (DIV, TDIV) ..uuiiieei et e e e e e e e et e e e e e e e e eannns 132
6.1.2.5 [leneHne € 0CTATKOM (MOD).......oouuiiiiiii e e e e e eeaens 132
6.1.2.6 BossegeHune uncrna B cTeneHb (FPOW) ... 133
6.1.2.7 B3aTtne Moaynsa o7 YUMCIIA (FABS)... . et 133

6.1.3 DYHKLMM CPABHEHUST ... eeeeee e eet e e et e e et e e e e e et e et et e e et e e e e e e et e e e ea e e ean e eeaaeeean e eeanaeeenneaeanaeennaaes 133
e Ty I =1 o T =L SRR 134
g I B oo T3 [ T LY () IR {1 S 134
6.1.3.3 BhIOOP (SEL, fSEL).....uuuiiiiiiiie ettt e e e e e e e e e e e e et e e e e ean e e e anans 135

6.1.4 CLOBUTOBDBIE OYHKLIMM. ... e et eee e ettt e e ettt e ettt et e et e e e et e et aa s e e ea e e etn e e eeaa e eeen e eeaneeannaes 136
6.1.4.1 MNobuTOBbLIN NOrMdYecknii CABUI BIEBO (SHL) ..o 136
6.1.4.2 NobutoBbIN norndecknii cABUI BNPaBO (SHR).......ooi e 137

6.1.5 BUTOBBIE (DYHKLLMU ...t e e et ettt e et e e e e e et e e e e e e et e e e ea e e ean e eea e eeeneeeanaeeennaaes 137
6.1.5.1 UTEHNE BUTA (EXTRACT ). eeeiiiieiiiii ettt e e s e e e e e e et s e e eean e e eeannns 137
6.1.5.2 3aMMCb OUTA (PUTBIT) ...ttt e et e et e e e eeaa e e eeaenns 138
6.1.5.3 JetNPPATOP (DC3B2) ..eniiiieiii ettt ettt e e e e e e e e 138
I IR A 11 To oo F= y o] o I (@ B X 22 PP 139

6.2 PYHKLUMOHATBHBIE BITOKM ... eeieitieee et e e e ettt e e e et e e e e et e e e e e et e e e e e et e e e e e et e e e e e eta e e e e e tan e e eeeetnn e eeeernnnns 140

2 B I o =T o =) PP 140
6.2.1.1 RS-TpUITEP C MPUOPUTETOM BBIKITHOMEHUS ... eevtteeeeeiiieeeeeeeiiseaeeeti s eeeeenan e eeeenneeeenennnaeeeennns 140
6.2.1.2 SR-TpUIrep C NPUOPUTETOM BKITHOUEHUS ... eeui et eeeteeee e eet e eeea e eea e eean e eeenaaeenaeeenaeennaaes 141
6.2.1.3 detektop nepegHero dppoHTa nmnynbca (RTRIG) ... ....cooiiiiiiiiii e 141
6.2.1.4 OetekTtop 3agHero ppoHTa MMAYNbCa (FTRIG) ....coooiiiiiii e 142
6.2.1.5 D-TPUIMTEP (DTRIG) - e et e e e e e e e e een e 142

I E- Y 1= o T SRRt 143
6.2.2.1 Imnynbc BKITHOYEHNSt 3a4aHHON ANMTENBHOCTU (TP) e 143
6.2.2.2 Tanmep ¢ 3a8epKKOM BKITHOHEHMS (TON) L...iiiiie e e 144
6.2.2.3 Tanmep ¢ 3aaepKKom OTKITIOUEHUS (TOF) ... oo e 145
6.2.2.4 NHTepBanbHbIA TAAMEP (CLOCK) ... oot e e e eaaens 145
6.2.2.5 NHTepBanbHbin Taimep ¢ HegenbHbiM UMknomM (CLOCKWEEK) ..., 146

IR B =T =T o= (o] o] =) TP 147
6.2.3.1 l'eHepaTop NpsAMoyronbHbIX UMNYNbCOB (BLINK)..........oiiii e, 147

A O 1= L 1 PP 148
6.2.4.1 N'HKpEMEHTHBIN CHETUUK C @BTOCOPOCOM (CT).euuuiiiiiiiiieiiiiii e e 148
6.2.4.2 YHuBepcanbHbIN CHETUMK (CTIN) .oouuiiii e e 149
6.2.4.3 IHKPEMEHTHBIN CHETUMK (CTU) ..ot e e e 150

O T =Y Y1 = o] ) ST 151
6.2.5.1 TINO-PErYIIATOP (PID) ...ttt ettt e e et e e et e e e eat e e e eeaa e e eeennns 151

SR 1Y = TdoToTed N Wy oo T =Ty r- T PP PTRPPPN 154
T 7 = T TR PRI 155
6.5 PYHKUMOHAMBHBIN BITOK HA ST ..ottt e e et e e e et e e e e et e e e e eran e as 159
6.6 DITEMEHTDI YTTPABIIEHMS ..eeuneeeteeeteeet e eeet e e et e eeet e e eaa e e et e e eaa s e e et e eaa e e e ta e e aa e e e ta e eannneetnaesnnaeesnnaeennaennes 162
NG 1Y/ 1=7 - IO UPUPOORPPPPNt 162
6.6.2 BBOA/BBIBOA (INT/FlOAL).......ceeeieii et e e e e e e e e e 164



6.6.3 BBOA/BBIBOL (DOOIEAN). ... ettt e e e et e e e 166

B.6.4 [IMHAMUUECKUIM TEKCT ...vuitnitiein it ettt ettt ee et et e e e et e et e et e b e e e e e e e e e e et e ea et e s aeseaneenseneeneeneetenernaen 168

6.6.5 KomBrHMpoBaHHbIN CMIMCOK (COMBOBOX) .. ..uiiiiiiiiiee e e aa e e 170

5.7 BABOBDBIE GITEMEHTDBI. ... ettt ettt e e ettt et e e et e ettt e e et e e et e e et ta e e et e e et ba e et a e et ba e e ea e e een e ean e aenas 172

L At R =12 SO PPTRN 173

T A2 7412V a 1 1=y o] o P 175

6.7.3 VHONKATOP BBIMOTTHEHUS ... eueeet et et et ettt e et e et e e e e e e et et e e et e e et et e e e et e ennnaaes 176

B.7.4 [IMHAMUUECKUIM TEKCT ..vuitnetieiieet ittt ettt e e e e et e e e et e et e ea et e e e e s e e e e e et e ea et e s et e s eeaseneeneenaenenernaen 177

6.7.5 BBOA/BBIBOL INt/FlOAL........couiitiii e 179

6.7.6 BBOO/BBIBOL BPEMEH ......ceeuieiiteeeei ettt e et e e et e e e e e e e st e e e e e e et e e e et e e et e e e eaeeeaa e e eesaeeesaeeesnneesnnaaes 182

B.7.7 BBOA/BBIBOL [P ....ceeiiiiiiie e e aaas 184

LI S T8 1112 1. PPN 186

B.7.9 IMIHOTOYTOMBHYIK . ...ttt ettt ettt e e ettt e e ettt e e e et e tb e e e e eeta e e e e eeba e e e eeebn e e e eeenan s eeeennnnaaaeees 187

I A L0 4 ) PO UPPPOPRPPPPRt 188

A B K To 1T o F= =T o T RS PUPPPRTRPPIIN 190

A |V 1= T T TSROt 192

A B I o= o o PSPPSRIt 194

LA = 1o = T30 1 T o175 o Yo 1 198
A 02T T o] =TT T I o N T )T o 198

A =T oY=V E T T 3 - 199

7.3 OBHOBREHNE BCTPOEHHOTO TTO ...ttt e et e e et e e e e e e e e e e ean e eenneeeees 200

A O Lo 1 oo =1 PSP 202

7. 4.1 HOCTUPOBKE BXOOOB .....ceuueetuettetteetaeenaeeaeetuaestae st e sneen e sneet e et e et e en e et estestaeetasenaeenaesnesnesnneenns 202

7.4.2 FOCTUIPOBKE BBIXOMOB ....uuevuuetteiteetaein et et ae et e et et e e ea e ea e et e et e et e ea e et e st e st eeteeenaeenaesnesnnesnneenns 206

8 CMEHA LIENMEBOM MITATAIOPMDL. ..ceuuuuiiirreusiirrsassierras s rramas s s e saa s s e s e st e e s e a st e e s mn s s s e mma s s e e mana s s e nnn s s ennnnas 208
L B s Lo 11T oY T T 209
9.1 MaACTEP TUP@KMPOBAHMI ... eeeeeteeeeeeet e e ee et e e e e et e e e et et e e et ata e e e e e et e e e e etba e e e eeab e eeeebbn e e eeetnn e aeeeebnnanns 211
9.1.1 3anuck nporpammbl B npubop vyepes mactep TupaxmpoBaHmst Ha OC Windows .................oeeeeeeee. 214

9.1.2 3anuck nporpammbl B npnbop Yyepes mactep TpaxupoBaHms Ha OC LiNUX.........ooevveivieeiiiiinineees 217

9.2 AKENOPT YCTPOMCTBA B OPC ..o e ettt e et e et e e e e e e e e een e eeaaeeens 218

9.3 3KkenopT YCTPOMCTBA B OWENCIOUA . ... it e e e e e e e e e e e e e e e eeeeeees 218

10 COUETAHMSA KITABMLL ...ceeuuieenesirmnsrrasssrnssssrnsssrnasssrnssssnnsssnnssssnasssnnssssnssssenssssensssennsssensssennssssnssssnnnsssensssnnnsseen 221
LT LT o 2 I 0T o o T=1 o 2 223
11.1 BkntoyeHne cBeTa C aBTOMATUHECKUM OTKITHOMEHMEM .....uneitneeineeeineeeeeneeeenseeetnaeeenaeeeennaeanneeesnaaennaeenes 223
11.2 ABTOMaTMYECKOE YNPaBreHNE ANEKTPOMOTOPOM MELLIAITKM «..uuueeettneeeeeitaeeeeetuneeeeeetn s aeeeeennaeeeennnaaaeees 226
11.3 BbIBOA, 3HAUYEHMNS MEPEMEHHOM HA SKP@H. - eeeueeeeeeeaueeeaiaeeet e aeauaeeet s eeea e eeen s eeean e eean e eeeenaaeeneeennneaennaeennn 229
11.4 3a4aHNE YCTABOK TANMEPOB C GKPEHE ....cevuueeeeetineeeeettneeeaett e aeeeettn s eeeeeta s eeeeetaaeeeeetnaeaeeannaeeeennnaaaaees 231
11.5 Moakntodenme MP200 k OwenCloud Yepes wnto3 NMM210 no npotokony Modbus RTU ..., 233
11.6 MNpsimoe nogkntodeHne npmbopos Ha HoBou nnaTdopme K OWenCloud .............oiveiiiiiiiiiiiiiiiie e 237
11.7 YNaKoBKa/PaCMAKOBKA OUT/LLEITBIX HUMCEIT. .. .uu iiueie e et e e e ete et e e e et e et e e e et e et e e et e e ea e et e et e et eeaneeanaees 242

11.8 OBpaboTka OUTOBLIX NEPEMEHHBIX C MOMOLLBEO MACKM ......eeevteeeeeettnseeeeetneeeeestneeeeestnsaeeeessnsaeeesnnnaaaaees 243

12 A3BIK MPOTrPAMMMUPOBAHMA ST ....oeeiiiiiiiiii i i e e rri s s e s rea s s rassrna s semassrnmsssanassenmnssennsssamnsssensssannnseen 244
P20 B O = (o T 244
12.1.1 T1OBUTOBBIN AOCTYM K MEPEMEHHDBIM ... eetieeeieeeteeea e eeet e eeaa e eeta e eea e eeen e een e eean e eennaaeenaeennaeeens 244

12.1.2 Ncnonb3oBaHne yHKUMIA B APYrMX NeMeHTax NporpaMmbl HA ST ..o, 244

12.1.3 Ucnonb3oBaHne 0gHOr0 (PYHKLMOHANBHOTO BITOKA B APYTOM.....cvuuueererrinieeeernnnaeeeesnnneeseenennseeennnns 245

12.1.4 KOMMEHTUPOBAHUNE B PEAAKTOPE ST .. .iiiiiiieiii et e e e e e e e e e e e e e e eeens 246

12.1.5 KonupoBaHue arneMeHTOB Ha ST MEXOY MPOEKTAMM. ... ..cuueeenaeitnaeenaaei e eeneaetn e eenaaeanaeennaaeens 246

12.2 [JOKYMEHTUPOBAHME B PEAAKTOPE ST ...ttt eei ettt e et e e e e e e e e e e et e e e e e e ean e eeneeeens 247
R T N Ta ST = b 249
12.3.1 3ape3epBNPOBAHHBLIE KITHOUEBBIE CITOBE ......ccvuueiiteeitteeitaeesaneestaeeseneestnesanneestnaeeenneesrnaeesnnaaeses 249

12.4 KOHCTPYKLIMM SIBBIKE <. et eeee e eee e eet e et e et e et et e et e e e etk e e et e e et e e e et e e e en e e e et e e een e eeeba e eeeneaeanaeenneaenns 250
L T IO 1 1= o= N 1 PSPPSRI 251

12.4.1.1 APUADMETUHECKNE OTMEPALINM ...cu ettt ettt e e et e et e et e e et e et e e et e eeneaes 251

12.4.1.2 BUTOBBIE OMEPALINM .. .cuneiieiteeet et e e et e e et et e e e e e et e et e et e e s e ea e et e et e et e eaneeaneesneesneesnnns 251

12.4.1.3 Onepauunm NpeobpasOBaAHNS TUMOB JAHHDIX. ........ccuuueirriereneerinieeetaestnaesesaaesrnaeeeraeesnaaaes 251



12.4.1.4 JIOTVHECKME OMEPALIMM .. .euneeeeeeeeit et e et et et et e e et e et e et e et e e e e e et e et e et e eaneeaee s eesaeesnnas 252

12.4.1.5 OMEPALMM CPABHEHUS ... ettt e ettt e e et e e e et e e e e et e e e e et e e e e et e e e e e abn e e e e etnn e eeeennnnns 252
A TG I o] T o) = = I o] =T o = 11 1 SRR 252
P2 [ T3 =TT = 253
LA O 1= o= s o] o TN 1 254
LA O 1= o= o] o I N T S 255
12.4.50Nepatop RETURN ... e e e e e e e e eans 255
A Sl I a3 T L T R 256
L N 3 AT T 257
12.4.8 LIMKIT REPEAT UNTIL ... ittt ettt et e e et e e e ettt e e e eat e e e eeae e eeennnns 257
12.5 CUCTEMHDBIE MDYHKLMM ...t et e e et et e et e e et e e et e e e et e e e e e e e et e e e et e e ean e e eeta e eeneeeeneeenneeenns 258
12.6 CNCTEMHBIE (PYHKLMOHATMBHBIE BITOKM ....eevtiieeeiitiee e ettt e e e ettt s e e ettt e e e e e et e e e e eat e e e e e eaan e eeeeeannaaaaees 259
L2 T T N o =Y o= TP 260
12.6.1.1 RS-Tpurrep ¢ npmopmnteToM BbIKMOYEHUSA (SYS.RS)....cuuiiiiiiii e 260
12.6.1.2 SR-Tpurrep ¢ npropnuteToM BKMIOUEHUSA (SYS.SR) ... 260
12.6.1.3 detekTop nepegHero poHTa uMnynbea (SYS.RTRIG).......cccviiiiiiiiiieeiiiie e 261
12.6.1.4 OetekTtop 3agHero dppoHTa mMnynbea (SYS.FTRIG).......oiiiiiiiiiii e 261
12.6.1.5 D-TPUITEP (SYS.DTRIG)....u ittt et e e e e e e e et e e e e ana s 262
L2 1= 1 Y 1= o) N 263
12.6.2.1 IMnynbC BKITOYEHMS 3aAaHHON ANMUTENBHOCTU (SYS.TP) ..o 263
12.6.2.2 Tanmep ¢ 3agepkKor BKITFOHEHNS (SYS. TON)....oouiiiiiii e 264
12.6.2.3 Tanmep ¢ 3agepKkor BbIKIMOYEHUSA (SYS. TOF ). ... 265
12.6.2.4 NHTepBanbHbIN TAUMEP (SYS.CLOCK) ....coii e 266
12.6.2.5 NHTepBanbHbIn Tavimep ¢ HegenbHbiM LKom (SYS.CLOCKWEEK)...........cccoiiieiiinnnnnn. 267
(A R T I =T o= o] o= PR 268
12.6.3.1 l'eHepaTop npsmoyronbHbIX UMNYIbCOB (SYS.BLINK) ... 268
LA O T LR (S 269
12.6.4.1 'HKpEMEHTHbIN cHETUNK C aBTOCOPOCOM (SYS.CT) ..viiiniiiii i 269
12.6.4.2 YHuBepcanbHbIN CHETUMK (SYS.CTN) ..o 270
12.6.4.3 'HKpEMEHTHBIN CHETUUK (SYS.CTU) .ouuiiiiiiiiiieie e e et e e e 271



1 O nporpamme

1 O nporpamme

OWEN Logic - cpega nporpaMMUpoBaHWUs, MpegHasHadeHHas [Ons  Cco3faHusl  anropuTtMOB  paboThl
KOMMYTaLMOHHbIX MPUOOPOB, OTHOCALUUXCS K KracCcy nporpaMMMpyeMbiX pene, B 4YacTHOCTW, NpubopoB cepuit
MP1xx, NMP200 n nanenun UMM120 nponssoacTtea komnaHum OBEH.

®yHkumoHan OWEN Logic otnnyaeTca Ansa cnegyowmx rpynn npubopos:

* npubopsl MP100, NMP102, NMP114, NMP200 1 nanenu UIMM120;
* npubopsl Ha HoBoM nnatdopme — NP103, c rpacumyecknm uBeTHbIM XKKU (MP205, MP225).

OcHogHon dyHkumoHan OWEN Logic goctyneH ansi Bcex npubopo., yHKUMOHaN 1 uHTepdencs! ansg npubopos Ha
HOBOW NnatdgopMe HeJoCTYMNHbI Anst ApYrMx Npubopos.

OWEN Logic no3sonseTr nonb3oBartento paspaborarb nporpammy aBTomMaTuM3auvuM CUCTEMbl MO COOGCTBEHHOMY
anropuTMy 1 3anucatb ee B SHEProHe3aBUCUMYIO NamsiTb npubopa. [Ans cocTaBneHuss nporpammbl UCMONb3yeTcs
rpadmyecknii sa3bik FBD ctaHgapta MOK 61131-3.

MepeyeHb npubopoB, Ans NporpaMMUPOBaHNst KOTOPbIX MOXeT ucnonb3oBatbcd OWEN Logic, npeacrtaeneH Ha
cante komnaHun OBEH.

1.1 CuctemHble TpeboBaHua ana padotbl OWEN Logic

Oﬂean,I/IOHHaFI cucrtema:

* Windows 7 (SP1+);
* Windows 8.1;
*  Windows 10;
*  Windows 11.

CuctemMHble BUbnmMoTeku:

* Microsoft .NET Framework 4.8;
* Microsoft NET Desktop Runtime 6.0.8;
* Microsoft Visual C++ 2015-2022

CucrtemHble TpeboBaHus:

* npoueccop Intel Core i3 21Ty
* onepaTtuBHas namsTb 4 ['6;
» cBobogHoe MmecTo Ha ancke 700 MO;

MogkntodeHne K VIHTepHeTy TpebyeTtcs Ans crieqyowmnx 4eNCTBUi;

» obHoeneHne OWEN Logic;
+ 3arpyska LWabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska makpocoB B MeHeaxepe KOMNOHEHTOB.

1.2 Ucnonb3yemMble abbpeBuaTypbl U TEPMUHBI

FBD (Function Block Diagram) — rpaduyecknii A3bik Anarpamm oyHKLMOHarbHbIX 610KOB, KOTOPbIV
npefHa3HayeH Ans BU3yanbHOro NporpaMMmnpoBaHus.

OwenCloud — o6nayHbi cepeuc komnanHum «OBEH», npumeHsembii ans yganeHHoOro MOHUTOPWHIA,
ynpaBneHnst U XpaHeHUs apXmMBOB JaHHbIX NPUBOPOB, NCNONb3yEMbIX B CUCTEMAxX aBToMaTtusauun. [loctyn K
CepBUCY OCYLLECTBNSIETCA C MOMOLLbIO web-6paysepa unu mobunsHoro npunoxexus (nogpobHee cm. owen.ru/
owencloud).

Owen Configurator — MO gns HacTporiku 1 3agavv napamMeTpoB ycTponcTeam komnaHum « OBEH».

ST (Structured Text) — s3bIk nporpammupoBaHus ctangapta IEC61131-3. NpegHasHaveH

ANs NporpamMmmMMpoBaHuMst MPOMbILLNIEHHBIX KOHTPONEPOB U ONepaToOPCKUX CTaHLUNA.

XKW — >xnaKoKprcTannmyeckuin MHaMKaTop.

KommyTaunoHHas nporpamma, nporpaMmma — pa3paboTaHHbIN Nofb3oBaTefieM Ha CXeMe NMPoeKTa anropuTm
paboTbl AN nocrnefyoLwen sanucu B npnbop.

KoHTekcTHOe MeHI — aneMeHT rpadmdeckoro nHtepderca, npeactaBnsoLLnin cobor cnMcok koMaHa,
BbI3bIBaEMbIV MNoNb3oBaTenem Ans Bbibopa Heobxoanmoro AencTems Hag BblibpaHHbIM o6bekTom. B OWEN

Logic Bbi3biBaeTcs HaxkatueM NKM no o6bekTy.


https://owen.ru/owencloud
https://owen.ru/owencloud
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Nornyecknn curHan («curHan») — guckpeTHas pmanyeckast BENUYUHA (HanpsKeHne unm Tok),
NPpMHMMaloLLasi TONbKO ABa 3Ha4YEHUS: BKIIIOYEHO — COOTBETCTBYET NOMMYECKON «1» (FIor. «1»), N OTKMIOYEHO —
nornyeckomy «0» (nor. «0»).

JNTKM — neBasi KHoMNKa MbILLW.

Makpoc — dyHKUMOHanbHbIN Br10K, pa3paboTaHHbI Nonb30BaTeNeEM.

O3Y (OnepaTtuBHOe 3anoMuHaroLlee YCTPOUCTBO) — 3HEprosaBmMcrMmMasi Hactb NamsTu npubopa, B KOTOPOW
BO Bpems paboTbl XpaHWUTCS BbINOMHAEMbIN KO MPOrpamMMbl, a TakKe BXOAHbIE, BbIXOOHbBIE Y MPOMEXYTOYHbIE
AaHHble, obpabaTbiBaeMble NPOLIECCOPOM.

N3Y (MocTtosiHHOe 3anomMuHatoLiee YCTPOMCTBO) — SHEProHe3aBUCUMas NaMsiTb, KOTOpas UCMONb3yeTCH
AN XpaHeHUs MaccmBa HeM3MeHAEeMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMNbOTEP.

MKM — npaBas KHOmMKa MblILLN.

MO — nporpammHoe obecneveHue.

Mpeobpa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntovaerca K K.

Mpubop — nporpammmpyemoe yCcTporcTeo, Hanpumep MNP200.

MpoekT — dhaiin, cospganHbii B OWEN Logic, Bkntovatommn B cebsa nporpaMmmy n HaCTporKu aAng
nocneayowero xpaHeHuns Ha lMK.

Cnot — pasbem B npubope Ans nogknioveHnsa nHTepdenca cBa3m unu Moayns pacLumpeHus.

YcTaBKa — 3aaHHOe 3HavyeHne napameTpa QyHKLUMOHANbLHOro 6roka (YCTaHOBMEHHbIN PEXUM).
DyHKUMOHanbHbIN 6nok (PB) — CTpyKTypHas eanHuLa nporpamMmel, KOTopas Nocne BblNOMHEHWS BblAaeT
0fgHo unu donee 3HavyeHU. MoxeT ObITb CO30aHO MHOXECTBO MOUMEHOBaHHbIX 3K3EMMIIAPOB (KONuii)
yHKUMOHanbLHoro bnoka.

DYHKUUNA — CTPYKTYPHas eguHuLIa NporpaMMbl, KOTopasi MOCE BbIMOMIHEHWS BbIAAET TONbKO OQHO 3Ha4YeHue.
DYHKLMA HE XPaHUT MHAPOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHUU, TO €CTb BbI30B OYHKLIMM C OOHUMU U TEMU
Xe pakTnyeckMMm napameTpamu Bbl4AET TO XKe 3HaYeHNe.

XoncT, cxema — norne Ans pasMeLleHns rpaddniecknx KOMNOHEHTOB NPOEKTa N peaakTUpPOBaHUS
COEAVHUTENBHbIX Lienen mexay HUMu.

Lnkn — Bpemsi BbINONHEHUS NPOOPOM 3a4aHHOW NporpamMmmbl (3aBUCUT OT KONMYECTBA BbINOSHAEMbIX
onepauui B NporpamMmMHbIX Liensix).

JCIMN3Y (AnekTpoHHO-CTUpaemoe MNMporpammupyemoe NocrtossHHoe 3anoMmuHalollee YCTPOMCTBO) —

4acTb MHTeraﬂbHOVI CXeMbl MUKponpoLeccopa, KoTopasa Ncnosfb3yeTcd And XpaHeHUa OaHHbIX.



2 OnucaHue nHTepderica

2 OnucaHue uHtepcenca

Mocne 3anycka OWEN Logic Ha moHuTope MK oTkpbiBaeTcs [MaBHOE OKHO:

8 OWEN Logic

daiin

oo

Bua TMpubop Cepeuc

[NaHenb nepeMeHHbIX

Paclumpenun

Mowuck

Ccbinka Ha CxeMy nepemeHHol "

[lns oTobpaxeHua cceinok Bbibepute
nepemMeHHyH

MaBHOE OKHO COOEPXUT:

Momous

— O X
BrbnKnoTeKa KOMNOHEHTOB o x
CaoiicTBa =
 Mpwbop He noakntoueH | v OtcyTcTBYET

PucyHok 2.1

* rnaBHoe MeHto: ®ann, Bug, Mpubop, CepBuc, PacwumpeHus, Nomoub;

* NaHenn MHCTPYMEHTOB;

* naHenu bubnunoteka koMnoHeHTOB, CBolcTBaA M NepeMeHHbIe (40 OTKPbITUSI UMW CO34aHUs MPOEKTA B HUX

HeT uHdopmaumm);

+ pabouyto obrnacTb NpoekTa — nosie peaakTUPOBaHUSA NPOrpaMMbl (40 OTKPLITUS UMW CO34aHUS NPoekTa

nycroe);

e CTPOKY COCTOSIHUSI B HPKHEIN YaCTU MaBHOIO OKHa, MOKas3blBatoLLyt MHGOPMaLMs 0 AOCTYMHbIX pecypcax
npubopa n nogkntoveHun k OWEN Logic.

s MeHemkep 3KpaHOB

2.1 T'naBHOE MeHI0

dann

HoBbIln npoekT

CospaHue HOBOro npoekTa. TeKyLLMii NPOEKT 3aKpbiBaeTCs, Nepes 3akpbiTUem

OyaeT NpeanoXeHo COXpaHUTb NPOEKT

CmeHa ueneBon
nnatdopmbl

BbI30B OKHa CMEHbI MOﬂM(*)I/IKaLl,I/II/I an6opa ana npoekrta

OTKpbITb NPOEKT

OTKprTI/Ie paHee co30aHHOIo N COXpaHEeHHOro npoekTa

CoxpaHUTb TeKyLLUi
OOKYMEHT

CoxpaHeHue TeKyLLero npoekTa

CoxpaHuTb NPOEeKT

I'IepecoxpaHeHme npoeKTa nog TeKyLnmMm nMeHem

CoxpaHuTb NPOEKT Kak

CoxpaHeHme npoeKkTa nog HoBbIM UMEHEM U1 B ApPyromMm MecTte
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Cospatb ¢hann ¢ Kno4om

CospgaHue harina c kntoyom (nogpobHee cm. 3awymTa npoekTta knovom 3.2.1)

CBepeHunA o npoekTe

Bbi3oB okHa cBegeHuin o npoekte 3.9

Cos3pgatb Makpoc

Bbi3oB pegaktopa makpocos 3.11

MUmnopT n3 dpanna

MmnopT makpoca, dyHKUuum nnu gyHKUMOoHanbHoro 6noka Ha ST n3 cpanna B
6ubnunoTeky KOMMOHEHTOB

AkcnopT B hann

OKCNopT Makpoca yHKUMM unm pyHKUMOHanbHoro 6rnoka Ha ST anga coxpaHeHus
Ha K

MeHeaxep KOMNOHEHTOB

Bbi3oB okHa MeHexepa komnoHeHToB 3.10

MeyaTtb

MeyaTb cXeMbl OTKPLITOTO NPOEKTa

MocneagHue NMPOEKTbI

Cnucok HegaBHO OTKPbITbIX MPOEKTOB

Bbixopn Bbixog ns OWEN Logic

Bup

OTMeHnTbL OTmeHa nocnegHero AencTBUS B MPOEKTe
BoccTtaHOBUTbL BoccTaHoBneHe 0TMEHEHHOTO AeNCTBUS

MHAanKaTopbl COCTOAHUMN

BkrntoueHne/oTkno4YEHNE MHANKATOPOB B CTPOKE COCTOSIHUN 2.7

MaHenb bubnuoTek

CkpbITb/0TOBpPa3nTb NaHenb bnbnmorteka KOMNOHeEHTOB 2.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3nTb NnaHenb CeowncTea 2.4

NMepemeHHble

CkpbITb/0TOBpPa3nTb NaHenb lNepemMeHHble 2.5

MeHenxep akpaHoB

CkpbITb/0TOOpa3nTb MeHepkep akpaHoB 3.4 (MeHH0 4OCTYNHO Ans NpnbopoB ¢
aucnneem)

C6pocuTb pacnonoxeHue
naHenen

C6poc nonb3oBaTeNbCKUX HACTPOEK MOMNOXEHNS MaHenew 1 BO3BpaT K HacTpoikam
Mo yMON4aHuio

Mpubop

3anucartb nporpammy B
npubop

3anyck 3anvMcu co3aaHHoW NporpaMmbl B npubop (kHOMKa HeakTUBHa, NoKa He
noakmntoyeH npnbop)

O6HoBUTL BcTpoeHHoe MO

3anyck 0GHOBNEHMS NPOLUNBKN NOAKITHOYEHHOIO npmubopa

UHdopmauunn

BbI30B OkHa ¢ MHbopmauuen 7.1 0 nogknto4eHHOM npubope

Tabnuua nepeMeHHbIX

BbI30B OkHa Ang paboTbl C NepeMeHHbIMU 5 B NpOeKTe

KOcTupoBka Bxogos/
BbIX040B

BbI30B OKHa HOCTUPOBKM 7.4 (KHOMKa HeaKTMBHa, NOoKa He NoaKMYeH npubop)

HacTtpowka npubopa

BbI30B OKkHa HacTpoku npubopa 4

HacTpoiika nopTa

BbI30B OKHa HacTponku nopta 3.6 cBsA3u ¢ npubopom

CepBuc

MepeHymepoBaThb
KOMMOHEHTbI

NameHeHne Hymepaunm OB B paboyert 3oHe npoekTa

Pexxum cumynstopa

3anyck pexuma cumynsaumm 3.5

Pexum OFFLINE

BkntoyeHune/oTknoueHne 3anpeta onpoca npmubopa no USB

PacwupeHus
NMPUMEYAHUE

MeHio PaclumpeHusa no ymonyaHuio CoaepXnT oaunH NyHKT — YnpaBneHue pacwumpeHusamu. [ipyrve
NYHKTbI NOABMATCS MO Mepe YyCTaHOBKWU paclumpeHun, nogpobHee cM. pasgen Pacwmpermns 9.

YnpaBneHue
paclmpeHnsasMm

BbI30B OKHa yrpaeneHus paclumpeHunamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnusa kcnopt yctponctaa B OPC 9.1

JKCnopT yCTponcTea B
OwenCloud

3anyck pacwmpeHusa kcnopt yctporctsa B OwenCloud 9.3

MacTep TMpaxupoBaHuA

3anyck pacwmpeHus MacTtep TupaxupoBaHms 9.1
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Momowb

ABTONpOBEpKa HOBOro BkntoueHne/oTKNo4YEHNE aBTOMATUYECKOW NPOBEPKN HOBbIX BEPCUI N PENW30B
penusa OWEN Logic Ha cepBepe 06HOBMNEHMS

MpoBepuUTb OGHOBMNEHUSA... | BbI30B OKHa ANsi NPOBEPKM N YCTAHOBKM HOBbIX Bepcui 1 penuzoB OWEN Logic
CnpaBka Bbi30B OkHa cnpaBku

UcTopus Bepcumn Bbi3oB B 6paysepe cTpaHuupbl co cnuckom Bepcuii MO n onucaHvem

O nporpamme Bbi3oB okHa nHopmauwmm o TekyLien sepcun OWEN Logic

2.2 [NlaHenNn MHCTPYMEHTOB

NMaHenb MHCTPYMEHTOB

DOEGDER -~ 09G

. HMe HoBOro N kTa. Tekywum n KT 3aKpblBaeTcs, n
D HoBbIl NpoeKT CosgaHune HoBOro npoekTa. TekyLy POEKT 3aKpblBaeTCs, nepen
3aKkpbITeM ByaeT NpeanoXeHo CoOXpaHUTb NPOEKT

OTKpbITb NPOEKT OTKpbITE paHee co30aHHOTO N COXPaHEHHOro NpoekTa

CoxpaHeHme TEKYyLLEero npoekKkra. I'IpM nepBoM COXpaHeHUn Bbi3biIBAET OKHO

Coxpanute npoexT Onsi IPUCBOEHNS UMEeHW cbainy

Mevatb MeyaTb CXeMbl OTKPLITOrO NPoeKTa

KonupoBatb KonvposaHue BbligeneHHoro B paboyert obrnactu aneMeHTa
BcTaButhb BcTaBka cCkonMpoBaHHOTO 3rieMeHTa

OTMeHUTb OTmeHa nocrnegHero AeicTBus B NpOeKkTe

BoccTaHOBUTL BoccTaHoBneHNe OTMEeHeHHOro AencTBuS

3anucatb nporpammy B y
porpammy 3anyck 3anucy co3aaHHol NporpamMmmel B Npuéop

2Q| o) 2 | 7 |6F OBy

npubop
Uudopmauus BbI30B OKHa ¢ MHGOpMaLUMen o NOAKMYeHHOM npubope
| Hactpownkn npubopa BbI30B OkHa ¢ HacTpolkamu npubopa
E Tabnuua nepeMeHHbIX | BbI30B OkHa Ansi paboTkl C NEpeEMEHHBIMU B MPOEKTE

MaHenb oTNnagku

N g =g

’ Pexum cumynstopa 3anyck pexvumMa cUuMynaLmm
=y OHnaiiH oTnagka 3anyck pexvMa OHnaiH oTnaaKku
Q n /IaMeHeHne nopsKa BLIMMCIIEHNS 3HAYEHUIA Ha BbIXOAAX NPOrpamMMbl U
OPAAOK UCTIONHEHUSA S
-] PAA MaKpoca 1 nopsaka nepeaady 3Ha4eHun no obpaTHbIM CBA3AM
2 MepeHymepoBaTt WN3meHeHe HymepaLmn OB B paboyeii 30He NpoekTa
KOMMNOHEeHTbI

MaHenb BcTaBKU

vv € N N WR Bl oF i = [
O+ Ok N et T N A N -

10
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Brnok KommeHTapueB [obGaBneHne KOMMeEHTapUsa Ha CxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NEPEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHUS 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOM P
C
) CospaHue Gnoka CosaaHue brioka ¢ pmKkcMpoBaHHLIM YUCNOBLIM 3HAYEHNEM
KOHCTaHTbI
B JIInHna 3apgepxkn CospaHue 3agepxkun Ha 1 umkn
N Cosnanme ceresoi CospaHue 6noka nepemMeHHON, 3Ha4YeHne KOTOpPOW 3adaeTcs No cetTn
L | BbLIXOAHOW NepeMeHHOM :
N Cos3paHune ceteBOMn . .
o . HWe Broka NnepemMeHHoONn, 3Ha4YeHne KOTOPOM CYUTLIBAETCA N ™
- BXOZHOM NEPEMEHHOM CosgaHune brnoka nepeMeHHON, 3Ha4eHne KOTOPOW C aeTcs no ce
W Co3paHue 6noka 3anucu | Co3ganve broka onsa 3anucy 3HavdeHus nepemeHHon db, Ha cxeme MoXeT
+J B ®b He oTOBpaXaTbCs CoOeaUHUTENbHAs NMHUSA LIENW NepeJaYn curHana
R Co3spaHue 6noka uteHus | CosgaHue bnoka Ansa cunTblBaHUS 3Ha4YeHns nepemeHHon db, Ha cxeme
(. ns ®b MOXET He oTobpaXaTbCsl COeanHUTENbHAs NMHNUS Lenu nepegadn curHana
}'{_) B gyﬁggg(a:::::g::e KoHBepTauus 3HaueHnst curHana B 6ynesckoe 3HavyeHne
I MNpeoGpa3oBatens B
X LenoYmcrieHHoe KoHBepTauus 3Ha4eHns1 curHana B LernlounCrieHHoe 3Ha4YeHne
3Ha4YyeHune
~F Mpeobpa3oBaTens B
X Yucno ¢ NnaBaroLLen KoHBepTauus 3Ha4eHNs1 cUrHana B YACIO C NiaBatoLLEen TOHKOM
TO4YKOM
[
;E. CospaTb Makpoc Co3gaHune HOBOro Makpoca B NpoekTe
Coszpatk (hyHKLMIO Ha CosgaHue pyHKUMKU Ha a3bike ST Ans UCNONb30BaHNUS B NPOEKTE
Co?-#(a-::)ua BHBIN B1IOK CospaHue yHKUMoHanbHoro 6rioka Ha s3blike ST Ans Mcnonb3oBaHUs B
ﬂ?s.r” n NOK | npoekTe

2.3 NaHenb Buobnmnorteka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE OTOOBpaxeHne naHenn Bubnuoteka KOMNOHEHTOB B paboyen 06nacTu MOXHO B MaBHOM
MeHio Bua.
Ecnn B OWEN Logic oTKkpbIT NpOeKT, TO Ha naHenn Bubnunoteka KOMNOHEHTOB OTOOpaXKaloTCs ee pasgensi:

*  OyHKUMA 6.1;

*  ®yHKUMOHamNbHbIN 6ok 6.2;

* Makpocsl npoekta 6.3;

o OyHkummM Ha ST 3.12.1;

*  ®yHKUMOHanbHble 6nokn Ha ST 3.12.2.

Pasgen BbiOMpaeTcs B HAXKHEN YacTy NaHenu.

11
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EMBNMOTEKa KOMMOHEHTOB

a-v il &

DOYyHKUMA
= U

Tormyeckan dyHruMA K

1 wnu

TNormueckan dyHrwwa KIMA

=3+ HE

Jlormueckan dyHKuwa HE

1=} Wckmouarowee MIMA

TNomueckan dyHKLWA

Wekmouawwes M
=} ADD
X ®yHkuns

fb oyHxumonanbHwbil Gnok

M Makpochl npoekra

T
f)s’.s DYHKLUHH Ha ST

'ﬂillST PyHKUWOHANbHbIe BNnokn Ha ST

PucyHok 2.2

Bupg

B BbinagatoLemM MEHIO MOXHO Bbl6paTb BMO pacnonoXxXeHna KOMMNOHEeHTOB:

-

o-~ El &

MoapobHo

MawTka

00 1000
111 :l:l: oo

Cnucok

PucyHok 2.3

fx

Cnocob OTO6pa)KeHI/IH KOMIMOHEHTOB MOXXHO Bbl6paTb C NOMOLLIbIKO KHOMOK B BerHel;I 4acTun naHenu:

Ll
* :l lMokasaTb BCe KOMMNOHEHTbI — 0T06pa)KaIOTCFI BCE KOMMOHEHTbI Bbl6paHHOFO pasgena;

12
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BubDNMoTEKE KOMAOHEHTOE

il &

OyHKL MA

fx

PO OO0 0000 Q0@ 0 0 a

H
MK
HE
Mexniovamowes MIMA
ADD
SUB
MUL
D
MOD
EQ
GT
SEL

SHL
cuR

PucyHok 2.4

* ﬁ prnnMpOBKa no nankam — 0T06pa>|<ar0Tc;| nanku, coaepxawme KOMMOHEHTbI pa3HbIX TUMOB.

BMONMOTEKA KOMNOHEHTOE

=]

o-

il e

OYHKLMA

fx

m Nonmeckke DyHKLIW

m ApHDMETHYECKIE DY HELIMK
m PyYHKLIMK CP3BHEHWA
m COBMMBLIE Dy HELIMW
m BuToBbLIE oy HKLIK

PucyHok 2.5

OnucaHue pas3aernoB 1 KOMMNOHEHTOB NMaHesnu Bubnnoreka KOMMNOHEHTOB npmnBeaneHo B pasgene BrnbnuoTteka 6.

2.4 NaHenb CBoucTBa

BKIOUYNTL/BLIKIHOUNTD 0T06pa)KeHVIe naHenv CBoncTBa B pa60qel7| obrnacTi MOXHO B rMaBHOM MeHo Bug,.

Ha naHenu oToGpaatoTcs 1 peaakTupyoTcs:

13



2 OnucaHue nHTepderica

* MapamMeTpbl 3fIEMEHTOB MpOorpaMmbl;

* pa3mepbl XOncTa;

* 4acTo MUcnornb3yemble CBOMCTBA BXOAOB M BbIXOAOB (MOSHbIV NepeveHb CBOMCTB HaXoAMTCs B pasaerne
Bxoabl 4.5 HacTpoek npubopa);

* MapameTpbl KOMMEHTapusi, CBOGOAHLIX MepeMeHHbIX, brokoB NpeobpasoBaTenen.

Ecnun anemeHT He Bbl6paH, TO Ha NnaHenn OTO6pa)Ka}OTCFI CBOWCTBA XoricTa.

[nsa otobpaxeHns CBOMCTB arieMeHTa B NaHenu cnegyet HaxaTtb Ha Hero JIKM.

Ceoicrea TP
= A
+ [lapameTps
cex v

OnutencHocTs MMnyneca 3
w [lpouee

KorreHTapuii

Maciitab Bpemern

PucyHok 2.6

Cnocobbl oTobpaXxeHnst napamMeTpoB B NaHENMU:

2l
s Z+ — B andgaBUTHOM NOPAAKE;
w—

« ™ T no Kkarteropusim.

2.5 MNaHenb nepeMeHHbIX
BKntounTb/BhIKIIOUNTL O0TOBpaxkeHne NMaHenn nepeMeHHbIX B paboyen obnactu MOXHO B rnmaBHOM MeHto Bug,

Ha NMaHenu nepemMeHHbIX 0TOBpaxaroTcs nepemMeHHble N3 Tabnumubl nepemMeHHbIX 5.

14



2 OnucaHue nHTepderica

MaHenb NepemMeHHBIX

Mowck

El CepBHCHbI2 @
|CexyH;u:|
IMHHyTbl
|‘-Ia':b|
IJ],EHI:
II"TECHLL
| ron
El CTaHgapTHule
Irl
|r2
D KaTtanor
|variable-g
El MogkaTanor
| variable
| variable-1
| variable-2
| variable-3
El Katanor-1
|variable-7
El MogkaTanor
| variable-6

e

Cchinka Ha Cxemy NepemerHon

Cceinok Het. [NepemeHHan He
vcnonesyetca Ha Cxeme

PucyHok 2.7 — OkHo MNaHenb MNepemeHHbIx

Co3pnaHune 6noka nepemMeHHOU
[ns co3gaHusa 6noka BXo4HOM NepeMeHHOW criefyeT neperawmnTtb nepeMeHHyto (metogom drag & drop) Ha XoncrT.

[ns cosgaHus 6noka BbIXoQHOM nepemeHHoﬁ cnegyet nepetawnTb NnepeMeHHY Ha XONnCT, yaepXuBad Krnasuwly
Shift.

Ecnn nepemMeHHylo nepeTalnTb K KOHHEKTOPY afeMeHTa cxembl, To OyaerT cosgaH O6rok nepemMeHHOW,
NPUCOEANHEHHBIN K 3TOMY KOHHEKTOPY.

CcbInku

[ns otobpaxeHns BNOKOB, K KOTOPbIM NPUBA3aHa NepemMeHHas, crnegyeT HaxaTb Ha UMS NepemMeHHoNn B naHenu. B
obrnacTu ccbiNoK naHenu oTobpassaTcs CCbINKM Ha Bnokn. Ecnu KNMKHYTb NO CCbIfKE, TO Ha xoncTte OyaeT BblaeneH
Onok, K KOTOPOMY NpMBsSi3aHa NepeMeHHas.
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2 OnucaHue nHTepderica

MaHeNk NepeMeHHbIX =R Cxema*

aic (||| %8 & 32 @, 100% ~

DEEDBHCHHE o . L
|CEKyH,.'J.e.|
| MamyTea randomS
Lewe
| Mecay e .
|Fcuj, IL} =
[ cranpapTHue
|r,1 randomé
i\'ar‘] [ r2 ¥ i

Coninka Ha Cxemy nepemerHod r1”
Enox YTEHMA W3 NepeMeHHoW rl
ENOK YTEHWA W3 NepeMmeHHon ril 123
BnoK MTEHWA M3 NepemedHod ril a2a
Enok YTEHHMA W3 NepeMeHHod rl

PucyHok 2.8 — Cchbifnika Ha nepeMeHHyto

C NoMOLLBI KOHTEKCTHOrO MEHI0 NMEPEMEHHON MOXHO HaWTW nepemMeHHylo B [MaHenu nepemeHHbIX, Ansi 3Toro
cneagyet BbiOpaTb NyHKT Hamtm B lMaHenu nepemeHHbIX. [MpuBSA3KM NepeMeHHOW K ApyrMM 6rokam MOXHO
npocmMoTpeTb B NyHkTe lNoka3aTb CCbISIKM KOHTEKCTHOrO MeHio 6rnoka nepemeHHon. Ecnu HaxaTb Ha CCbinky B
KOHTEKCTHOM MeHI0, To ByaeT coBepLUeH nepexop K BblopaHHoMy Broky.

SESTEE [T]—»(—X—IEZ ||
l ri
kM Cosaate makpoc Ctri+M =

BriBpaTe NepemMeHHy .. &
Haidti B MaHen nepemeHHex =
Q
e ] MokasaTe cCeKK ]
SRl I r| ¥ Yaoanre
=
E Konupoeate

1 fﬁ BrTaEuTE

CecHcTES

PucyHok 2.9 — KOHTEKCTHOE MeHI0 nepeMeHHOM

2.6 Pabouyas obnacTtb

lNocne cospgaHus npoekTa UnM OTKPbITUS COXPaHEHHOro npoekTa B paboyver obrnactu nosiBNAETCsl XOncT Ans
pa3paboTku nporpaMmbl Ha si3bike FBD.

Ecnu npubop nopgoepxmeaet paboTy ¢ yHKUMAMM Ha s3bike ST, otobpa3utcs Bknagka Pegaktop oyHKUMN.
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2 OnucaHue nHTepderica

Cxema* | Pefaktop @yHKumMn "function1” % | bubnvoTeKa koMNoHeHTOB B 0 X

O 4@ 100% ~ grile

DyHKUMA fx
R -

TNorwseckan gyHxuma U

—
=
T

T} wm
Tornaeckan dyrxuws WM

—
N
]

=+ HE -
“ »

X oynxuna

—
w
1

fb oyHKkumonanbHbIii 6nok
M Makpocbi npoexta

st
X' @yHxumn na ST

CeolicTsa Cxema L=
w=(a
sl
v [OKyMeHT
Wma cpaina ck

Wpuwia xoncr 286
BeicoTa xoncTi 150

—
o)}
L

1
- f NS I T B o .

n

T EEEE B E

—
~
T

—
co
)
M
N

E 6 66 6 EEE

Wrmn parna ¢ kmouom

[0 Paspenurs [7] Ocweanurs

PucyHok 2.10

Ha xoncrte pasmelwiaroTcs arnemeHTbl M 6rnoku 13 naHenun BubnvoTeka KOMMOHEHTOB 2.3 M MaHenu BCTaBKW.
M3mMeHUTb pa3mepbl Xoncta MOXHO Ha naHenn Ceonctea 2.4.

Bxoabl 1 BbIxoabl
BXO,D,bI M BbIXOAbl rlpM6opa o603HayeHbl B BMae KBaapartos C MapKI/IpOBKOVI HOMEPOB:

* BJOMb JIEBOIO Kpas XorcTa pacnonoxeHsl Bxoabl (Ix — anckpeTHble, FIx — GbicTpble AnckpeTHble, Alx —
aHarnoroBble);

* BOONb NPABOroO Kpas XOricTa pacrnonoXeHbl BbixoAbl (QAX — guckpeTHble, AOX — aHanoroeble, K — kntoun,
Fx — cetogunoapl).

Lincppbl B 0603HaYEHNsIX COOTBETCTBYIOT HOMepaM hU3NYECKUX BXOAOB U BbIXOO4OB npubopa. Bxoabl u Bbixogb
MOXHO nepeTackMBaTb BBEPX/BHM3 BAOMNb xorcta Metrogom drag & drop, yganatb u gobaenatb onsa ygobcrea
KOMMOHOBKM CXEMBbI.

PucyHok 2.11

YnpaBneHue
Hap, XOICTOM pacnoaralotCcA KHOMKU:

Mpw BKIHOYEHHOW CETKE Ha XOJICTe OTOOpaXKatoTCs BepTMKanbHas 1
rOPU30HTanbHasa MUHENKN 1 ceTka. nemMeHTbl U MTMHUK CBSA3W Npu
pa3mMeLLeHUN NPUBA3LIBAIOTCA K CETKE

ﬁ BknounTtb/BbIKNIOYNTL
CeTKy

S,

YMeHbLWUTb MacwTtad | YMeHblueHne macwrtaba Ha 10 % oT nepBoHa4anbHOro

17




2 OnucaHue nHTepderica

11 OpurvHanbHbIN pasmep | Bosepart k ucxogHomy Maclutaty

@ YBenuuuTtb maclutab YBennyeHne macwtaba Ha 10 % OoT nepBoHa4anbLHOro

3apatb TpebyeMbin MacLiTabd MOXHO C MOMOLLbIO BbiNagaloLero MeHo cnpasa OT ONMCaHHbIX BblLLEe KHOMOK.

B HWXXHEN YacTu xorncTa HaxoaaTCa KHOMKM:

[T Paspenwte | Vicnonb3yeTcsa Ans ogHOBPEMEHHOro oTobpaxeHus AByx obnactemn ogHOM CXeMbl B pasHbIX OKHax

™ Ctweawmwme | Micnonb3ayeTtca ons otobpakeHnst CXeMbl B OLHOM OKHe

2.7 CTpoKa COCTOSiHUA
Ha cTpoke coctosiHus oTobpaxaeTcsa uHdopmaums 0 AOCTYNHbIX pecypcax npubopa v NOAKIHYEHNN.

Bua

B 3aBucumocTu oT npubopa, BbIGpAaHHOrO MpU CO3[aHWM MPOEeKTa, NepedeHb MHOAMKATOPOB B CTPOKE COCTOSIHUS
MOXXET pasnm4yaTbCs.

®6:0% | Mepewm:0% [fpcnnaviiaz | nmavirn || 03v:6% | 4 Mpusop ve nomkmmosen i, COM3
Pb: 0% II'Iepem.:E?":i I':TEKZ L N3y 1% 03y 0% 1. MNpwuBop He NogknoyeH 1. COMS

PucyHok 2.12

MHaukaTopbl
Mpn noaknoyeHHOM Npubope B CTPOKE COCTOSIHWUST 0TOBpaXkaeTcst UHpopMauus:

*  ®B — JoCTyNHOE KONMYECTBO 3K3EMMNIISIPOB (PYHKLIMOHANbHbIX BOKOB;

* [llepem. — JOCTYMHOE KONMMYECTBO NEPEMEHHbIX;

* CTeK — ypOBeHb UCMNOMb30BaHUSA NAaMATU BbiAeneHHoN nog ctek. CTek ncnonb3yeTcs Ans NPOMEXYTOYHbIX
BbIYMCMEHUI B NPOrpamme;

*  Cwucrt. ACMNMN3Y — gocTynHoe KONMMYeCcTBO CUCTEMHOW SHEProHe3aBnCUMON NamsTu. iHgukaTop
3anonHaeTcs B Criyyae UCMNomnb30BaHWsi CETEBbIX MEPEMEHHbIX HA CXEME, NMPUBSA3KM NEPEMEHHbIX K
BM3yanusauuun n napameTpam npudopa n gobaBneHunsi B NPOEKT Moayrnen paclunpeHuss;

+ J3CMNN3Y — gocTynHoe KONMYeCcTBO 3HEPrOHE3aBUCUMON NaMATU. VIHOMKATOp 3anofHSeTCs B cnyvae
NCNONb30BaHMs Ha CXeMe CTaHOAaPTHbLIX SHEPrOHE3aBUCUMbIX NEPEMEHHbIX;

* N3Y — pgoctynHoe MN3Y npubopa B npoueHTax ot obuiero obbema: «M3Y: 0...100 %»;

* Cwucrt. O3Y — gocrtynHoe cuctemHoe O3Y npubopa. MiHankaTop nosenseTca B cny4vae 3anonHeHns O3Y
Bonee yem Ha 80%.

* 0O3Y — goctynHoe O3Y npubopa B npoueHTax oT obuiero oovema: «O3Y: 0...100 %». Yem GonbLue
ncnonb3yercs B nporpamme 6rnokoB 1 yHKUMIA, Tem bonblie namaTy Tpebyetcs ansa paboTel B npubope.
OWEN Logic aBToMaTMyeCcKn paccunTbiBaeT AOCTYMHYIO NamATb npubopa 1 B criydae KpUTU4ecKoro
3Ha4YeHMs BbIBOAMT COOTBETCTBYIOLLEE NPeaynpexaeHne;

* Cuecr. N3Y Busyan. — goctynHoe N3Y Bnsyanunsaumm npnbdopa B npoLeHTax oT obuiero obbema (Tonbko
ans npubopos ¢ rpacdumyecknm LBeTHbIM XKKWN);

* Monb3s. N3Y Bu3yan. — goctynHoe N3Y Bu3yanusauum onsa pacTpoBbix 3obpaxeHun. iHamkatop
nosiBnsieTcs B cny4vae 3anonHeHuns MN3Y 6onee 4yem Ha 80 % (Tonbko Ans npnbopos ¢ rpadpmyeckum
uBeTHbIM XKKWN);

» 0O3Y Busyan. — goctynHoe O3Y Buadyanusauum npmbopa B npoLeHTax oT obuiero oobema. PacyeTt Begetcs
OJ19 CaMOro Harpy>xeHHOro akpaHa. IHgnkatop nosiBnsAeTcs B criyyae 3anonHeHns 6onee yem Ha 80%
(Tonbko ons npnbopoB. ¢ rpacdmyeckum UBeTHbIM XKKN);

*  MPxxx-XXX — MoAenb Nogkno4eHHoro npubopa. Ecnv npubop He NogkntoyeH, Ha MHAMKaTope
oTobpaxaetcsa Hagnuck Mpubop He noakntoveH. HaxxaTne Ha MHAMKATOP BKINOYAET/BbIKIIOYAET PEXNM
OFFLINE;

+  COMx — HoMep BbIOpaHHOro Nornb3oBaTeneM nopTa AN NogknoyYeHns npubopa. HaxaTtne Ha nHgnkatop
OTKpbIBAET OKHO HacTponku nopta 3.6.

(D ‘I‘IPEHVI‘IPE)K,U,EHVIE

Ecnu kakon-nmbo 13 nHauKaTopoB NepPEenosiHUTCS, 3anuch NporpaMmMel B Npubop 6yaeT 3anpelueHa.
BknioUnTL/BBIKINIOYMTE OTOOPaxKEHE MHAMKATOPOB B CTPOKE COCTOSIHUS MOXHO B rnMaBHOM MeHio Buga,.

Pexxum OFFLINE
B pexxvme OFFLINE ycTtaHaBnuBaeTcs 3anpeT Ha CBA3b C Npubopom.
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2 OnucaHue nHTepderica

Ons nepexopga B pexum OFFLINE cnepyet HaxaTb Ha vHOuKaTop mopenu npubopa B CTPOKE COCTOSIHUSI UMK
BblbpaTb B rmasHom meHio CepBuc — Pexum OFFLINE. Bug vHagnkatopa namenutcs Ha OFFLINE. MNosTopHoe
HaxaTtume oTkntodaeT pexum OFFLINE.

MogpobHee cm. B pasaerne 3arpyska B npubop .

2.8 MeHepxep n pegakTop 3KpaHoOB

MeHeaXxep 3KpaHOB

Ecnu npmnbop ocHalleH gucnneem, TO Ha HEr0 MOXHO 3anporpaMMMpoBaTh BbIBO4 MHpopMaumMy U3 Nporpammbl.
MHCTpyKuma no paboTe ¢ akpaHamu npuseneHa B pasgene NporpammupoBaHme akpaHa npubopa 3.4.

BkniounTb/BbIKNIOUNTE OTOOpaXeHne Bknagku MeHemxep 3akpaHOB B paboyein obnact MOXHO B IMaBHOM MEHIO
Buga.

MeHeaxep aKpaHOB OTKPbIBAETCH HaXkaTMEM Ha OLHOMMEHHYHO BKIaAKy B NIeBOM kpae pabouyer obractu.

MEHEAMED SKPAHOE
0
— é!& [pynnb @

— 6% [pynna 1
] 3xpan 1

goHedye dax¥anH [y

v [lapameTp
Mran [pyrnna 1
Onucanme

HWran

PucyHok 2.13

MeHepxep 3KpaHOB COCTOUT 13 JepeBa 3NIEMEHTOB B BEPXHEN YaCTX U NOSEN CBOUCTB B HUXKHEN YacTu.
B oepeBe 3kpaHOB 0TOBpaxkatTcsa N peaaKkTUPYHTCS rpynnbl 3KPaHOB M 3KPaHbI.

OcHOBHble yHKLNK:

[do6aBuTb 3KpaH (HaxoouTCH B BEPXHEW YacTu MeHea)Xepa 3KPaHOB Y B KOHTEKCTHOM MEHIO rpynmbl
3KpaHoB)

YaanuTb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

PepaktupoBaTtb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

Hdo6aBuTb rpynny (HaXo4MTCHA B BEPXHEWN YacTn MeHeOKepa 9KpaHoB)

PepakTupoBaTb rpynny (B KOHTEKCTHOM MEHIO Ipynibl 3KPaHOB, AOCTYNEH TOMbKO Ansi NpMbOopoB C
rpacpmnyecknm uBeTHbIM XKKIN)

yle80|00
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2 OnucaHue nHTepderica

Mpu BbIGOPE aKpaHa U rpynnbl 3KPaHOB B HIKHe YacT MeHepkepa aKpaHOB 0TOOpaXkaloTcs X CBOMCTBA.

PepnakTop 3KpaHOB 1 rpynnbl 3KpaHOB ANs NPUG0pPOB C MOHOXPOMHbLIM TeKCTOBbIM XKKU

Pepnaktop 3kpaHOB OTKpbIBaeTcs BblIOOPOM KoMaHabl PefakTMpoBaTb 3KpPaH B KOHTEKCTHOM MEHKO 3KpaHa B
MeHeaxepe 3KpaHOB.

Cxema™ || Ixpax "Ixkpan 1" i b x
] 2
'EJ\ oy @‘ 00 -

PucyHok 2.14

IOna npnbopoB € MOHOXpPOMHbIM TekcToBbiM XKW Takke [OOCTyneH pedakTtop rpynnbl 3KpaHOB, KOTOPbIV
OTKpbIBaeTCA BbIOOPOM kOMaHabl PeaakTupoBaTh rpynny B KOHTEKCTHOM MEHIO rpynnbl 3kpaHoB B MeHemxkepe
3KpaHOB.

Cxema™ | Fpynna 3kpaxos "Tpynna 1" i r X
e i@ 100 -
Skpax 1
Skpah 2
Srpad 3
PucyHok 2.15

B BerHeIZ HYacTu pefakrtopa 3KpaHOB U rpynrbl 3KPaHOB pacnosioXeHbl KHOMKU:
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2 OnucaHue nHTepderica

CoxpaHUTb JOKYMEHT

Jolm

YMeHbLWUTb MacLuTab

r.
L=

OpuruHanbHbIN pa3mep

@‘\

YBennuuntb maclutab

MacLwTtab MOXeT 6bITb MU3BMEHEH C MOMOLLIbIO BbiNadatoLLEero MeHo cripasa OT KHOIMOK.
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3 BbasoBble cBeaeHus

3 basoBble cBegeHus

B HacToAILLEM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npuﬁopa n npuHUuMn
co3gaHuA nporpamMmmbl Ans 3arpy3kum B anI60p:

MpuHLMN BbINOMHEHUSA Nporpammsl 3.1;
PaspaboTka npoekTa 1 nopsigok pabotbl 3.2;
PaspaboTtka nporpammsi 3.3;
MporpammupoBaHne gucnnes npubopa 3.4;
Pexxum cnmynstopa 3.5;

HacTtpolika nopTa 1 nogkntoyeHne npubopa 3.6;
3anucb nporpammbl B npubop 3.7.

OunnanH otnagka 3.8;

CsepeHus o npoekTe 3.9;

MeHemxep komnoHeHToB 3.10;

Pa6ota ¢ makpocamu 3.11;

CospaHue cyHkumn Ha a3bike ST 3.12.1.

3.1 MpuHUMN BbINOMTHEHUA NPOrpamMMmMbl

Mporpamma ans npubopa COCTaBMSIETCS C YYETOM KONMYECTBA MMEIOLLMXCS Y HEro BXOAOB, BbIXOAOB U HanMuus
YyacoB pearibHOro BpeMeHu.

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpu6op (nporpammupyemoe pene)

Uy
| S1
DO1
S2
| - DO2
Sn DO3
DO4

PucyHok 3.1

Pa6oty npnbopa Mo)XHO NpeacTaBuTb B BUAe NOCNeAoBaTeNbHO BbINOMHAEMbIX LWaros (paboumnii umkn):

1.

Jlornyeckoe cocTosiHne BXO4OB aBTOMATUYECKN 3anMCbIBAETCS B SYENKN NaMSATU BXOAOB (KONMYECTBO
siYeek paBHo uncny Bxogos — I1...1n).

MporpaMmma cunTbIBaeT 3HAYEHMUS U3 S4eek NaMATH BXOLOB U BbIMOSHAET HAaZ4 HUMM FIorMYeckue onepauum
B COOTBETCTBMM C anropuTMom paboThl.

Mocne 06paboTku Bcel NporpamMmmMbl pe3ynbTaThl 3annckiBaloTcs Ha donsnyeckre Bbixodbl Npubopa (ans
BKITIOYEHUS BbIXOAHBIX aneMeHToB Q1...Q4).

Mepexopn k WWary 1 (nocne BbINONHEHWSI BCEX NpeablayLLnX Wwaros 06paboTku nporpamMmmsl LMK paboThbl
nprbopa noBTOpsETCA C NEPBOrO Luara).

Bpems BbINOMHEHWsI BCEX LUAroB 3aBMCUT OT CIIOXHOCTU anroputma nporpammbl (nogpobHee cMm. pasgen Bpewms
uukna 7.2).

3.2 PaspaboTka npoeKkta 1 nopsaaokK padoTbl

Co3faHue 1 peaakTMpoBaHue NpoekTa
,D,J'Iﬂ CcOo3aaHnA HOBOIO NpoeKTa:
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3 BbasoBble cBeaeHus

1. HaxmwuTte KHOMKy D Ha NaHenun MHCTPYMEHTOB Ui BbibepuTe B rmaBHOM MeHio Pann — HoBbin
NpPOEKT....

2. OTKpoeTcs OKHO Bbl6opa Mogenu co cnvckoM npubopos. MNpu BeiGope npubopa B nore cnpasa NosiBUTCS
n3obpaxeHne npmbopa, ero xapakTepucTukn n mogudukaummn. Beilbepute mogens n mogudukaumo
npubopa n Haxmnte CospaTthb.

¢8 Buibop moneny [MP200-24.1.X] - m] x
nrP200 XapaKkTepucTnku
— MogaynbHOE nporpammm1pyemoe
= pefe C ABYCTPOUHbIM AUCTIeeM * MOHOXPOMHBIN iBYCTPOUHBIIA rpadudeckuii aucnneid no 16 cumeonos. MNoaaepskka KUPWIAULBL M NaTUHWLLb
* 6 MeXaHMUeCKMUxX KHOMOK C BO3MOXHOCTLHO MO/1b30BaTEALCKON HacTPOKK
* 2 N0/1b30BaTeNLCKMUX CBETOAMOAR
nP205 o e
« YBenmueHue uncna BXOA0B W BIXOAOE € MOMOILLLIO Moaynei pacwupenua MPM (ao 2 Moayneid)
\Eo8 MoaynbHoe PO PaMMHEYCMDS | ———T | g « [lo 2-x uHTepdelicos RS-485, peskum Master/Slave, Modbus RTU
—_— Pene ¢ rpadruecknM aucnaeem o P2 i
L 3 * Yachl peansHoro BpeMeHu
| L * BCTpoeHHbIi MCTOUHMK NuTaHKMa =24 B 4na nUTaHnA AaTYMKOB C aHaNOTOBLIM BbIXOAOM (B MOAMDUKALMAX Ha
nP22s _ 230 B ¢ aHaNOrOBLIMM EX0AAMM)
i LUuToBoe nporpanmmpyemoe + USB-nopt — ans nporpammupoBaHis (miniUSB-exoaut B kommnnekT)
pene ¢ rpadmuecknm avicriieem + lanbBaHWueckan pasenaska: Bxoaos ao 2830 B
v Ethernet
. AP100 Moaudukauun
o KomnakTtHoe nporpammipyemoe YETThETT Myrasme Nuckpethble | [nckpeTHble AHanorossie AHanorosble Whrepsericsi
-’ pene BXO4bl BbIXCAbI BXOAbI BbiXOAbl
MP200-220.23.X 230 8 10 4 0 Ao 2 R5485
3 np102
: s MoaynbHoe nporpammmupyemoe MP200-220.25.X 230 8 10 4 4 Ao 2 RS485
— pene C BblCOKOM NAOTHOCTLIO
KaKANOB BB0/3/BbIBOAR MP200-220.28X 230 8 10 8 2 A0 2 RS485
npr103
e MP200-220.5.X 230 8 10 4 4 Ao 2 RS485
- | MoaynbHoe nporpaMmrpyemoe
= pene ¢ Ethemet
MP200-24.1X 24 8 8 o] 0 Ao 2 RS485
ne110 MP200-24.2(4).X 24 8 10 4 2 Ao 2 R5485
KomnakTHoe nporpammupyemoe
pene (CHAT ¢ NPoM3B0ACTBa) NP200-24.3.X 24 8 10 4 0 Ao 2 RS485
MP200-24.5.X 24 8 10 4 4 Ao 2 R5485
npP114
KomnaxTkoe nporpammupyewoe MP200-24.8X 24 8 10 8 2 40 2 RS485
nena (ruor £ Anowaenncresl
| Cosnats ‘ ‘ Otmena ‘
PucyHok 3.2 — OkHo BbIGOpa npubopa

Ecnu k MK nogkntoueH npubop, To OWEN Logic npegnoxvut mogerns U MogMduKauuio NogKNYeHHOro
npubopa B okHe BbIbOpa.

B rmaBHom okHe OWEN Logic oToGpasntcsi XONCT MpOeKTa, CTaHyT aKTUBHbIMU CTPOKa COCTOSHWS, MaHenu
Bubnnoteka komnoHeHToB, CBONCTBA M [epeMeHHbIe.

Ecnu y BbIGpaHHOro npmbopa ectb Aucnnen, To B rMaBHOM OKHe OTobpasuTcs Bknagka MeHeoxep akpaHoB, rae
MOXHO HacTpouTb BbIBOA MHGOPMAaLIMK Ha ANCTINEN.

CoxpaHUTb TEKYLLMIA UM OTKPbITb COXPaHEHHbIN NMPOEKT MOXHO C NMOMOLLbI COOTBETCTBYHOLLMX KHOMOK Ha NaHenu
WHCTPYMEHTOB WIN B MaBHOM MeHio daun.

Mopsigok nporpammupoBaHus npubopa B NpoekTe:
1. Paspabotka nporpaMmbl.
2. Otnapgka nporpammsi.
3. TMopkntoveHune npubopa k MK.
4. 3arpyska paspaboTtaHHON nporpammbl B npudop.

PaspaboTtka nporpamMmmbl

Ha xoncte NpoEeKTa co3aaeTcd nporpamMmma Ha A3blke FBD ¢ nomoubto 6510KOB M 3NeMEHTOB BCTaBkM M3 brnbnmoTekn
KOMIMOHEHTOB.

OTtnapgka nporpamMmmbl

Mocrne co3gaHusi MOXHO CMOAENnMpoBaTb paboTy nporpaMmbl B pexume cumynsitopa. Bo Bpemsi nposepku
npaBunbHOCTU PaboTbl NPOrpaMMbl MOMb30BaTENb MOXET M3MEHATb COCTOSIHME BXOAOB, KOHTPOMMPYS COCTOsIHME
BbIXOZOB Ha COOTBETCTBME HYXXHbIM YCIOBUsIM. [Tocre BbisIBNeHWs! oLIMGOK MOXHO BEPHYTHLCS K MPaBKe NporpaMmbi.
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3 BbasoBble cBeaeHus

MoakntoyeHne npubopa Kk MK

Ons nogkntoveHus npubopa k MK cnegyet HacTpouTb nopT B OWEN Logic u ¢ nomoLpto kabens nogcoeanHuTb
npnbop. danee Ha npubop nogaetcsa nutaHue (ecnu TpebyeTtcs), u NponsBoaATcsa HacTporiku npubopa B OWEN
Logic.

3arpy3ka nporpaMmmbi B npubop
Mocne HacTpoOnKN CoeamnHEHUSA MOXHO 3arpy3uTb nporpammy B npubop n3 OWEN Logic.

OHnanH oTnaaka

3arpyXeHHylo MNporpaMMy MOXHO MpPOBEPUTL B PEXMME OHMAWH OTNadku C  pearnbHbIMU  3HAYEHUAMU,
nocTynawLmmm 13 npmdopa.

3.2.1 3awuTa npoeKTa Kn4om

Cos3paaHue dpanna ¢ KnoYom
[nsa co3gaHua canna c Knyom criegyer:

1. Bbibpatb B rmaBHoM MeHio Pann — Co3aaTtb hams € KIHYOM...

¥8 OWEN Logic
Paitn | Bun  MNpwdop Cepewc  Pacwwpenwa (ol
D Hoewid npoekT... Ctrl+M

D CTEpEITE NPOEKT... Ctrl+C

Cozaate Gain ¢ KAYoM...

PucyHok 3.3
2. B oTKpbIBLUEMCSH AMANOrOBOM OKHE BBECTU MMS (haina u creHepmpoBaTh KrkoY. Koy MOXXHO U3MEHUTb

HaxaTem KHomnkn = nnu spyunyro.

Cozganue faina c KnoYom >

Beeomte vma daiina: | PR_key

Beeoute 32-Bumeii knioy: | 38662dcl t;_
CoxpatmTe Otrmena
PucyHok 3.4

3. CoxpaHutb hann. dann ¢ Kn4voM No ymonyaHuo coxpaHsietcs B nanky C:\Users\[umsnons3oeamensi]
\[JokymeHmbi\Owen Logic\Keys.

Mpueaska cpanna-kno4a
[nsa npuBasku danna-knoya K NpoekTy cnegyer:

1. Ha naHenu cBoncTB CBoncTBa Cxema B CBOMCTBE haiina HaxaTb UKOHY «...».
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3 BbasoBble cBeaeHus

CBOMCTBa Cxema = x

B4 | =

v JoKymeHT

Mma daina c knoyom
LnpwHa xoncTa, Mm 321

BricoTa xoncrta, Mm 150

WMma daiina c knrouom

PucyHok 3.5
2. B oTkpbiBWIEMCS OKHE BbIOpaTh dhanmn-KIiou.
Lol BuiGepmTe dakin ¢ knrouom X
T « flokymeHTel » Owen Logic > Keys v O 2 NMowck: Keys
Ynopagoumts ¥ Hosas nanka = ~ il | e
s JlaTa u3MeHeHWA Tun Pasmep
3 Boictpuiii goctyn
0 Key1l.olkey 07.05.2024 5:27 Maiin "OLKEY" 1
9 3roT KOMNBHOTER
W Cets
< >
Wms darina: V‘ Dainel karouen (*.olkey) ~
omers
PucyHok 3.6
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3 BbasoBble cBeaeHus

m NPUMEYAHUE

danna-kntoya, OWEN Logic npegnoXnT co3aatb HOBbIV KITHOM.

8 OWEN Logic e
@ He cospaHo HM ogHoro daina Knwya.

XOTWTe co3aaTh dain ceruac?

Ja ‘ ‘ Het

PucyHok 3.7

3. HaxaTb KHONKy OTKpbITb.

3.3 PaspaboTtka nporpamMmmbl

Ecnu B nanke C:\Users\[umsinonb3oeamensi]\[JokymeHmb\Owen Logic\Keys He HangeHo HM OOHOro

Pa3paboTKky nporpammbl pekOMeHAyeTCsi HayaTb C nraHvpoBaHus. [naH AOormkeH onucbiBaTb BCE BO3MOXHblE
COCTOSAHMSA npubopa BO Bpems (QYHKUMOHUPOBaHWSA (B BMAE AuarpaMMbl PeXMMOB, Tabnuubl COCTOSHMA,

3NEeKTPUYECKON UNKN (PYHKUMOHANBbHOW CXeMbl W/vnn ap.).

[Nocne TOro kak npoaymMaHbl BCe 3agayvun, KOTopble OO0 KHbI BbINONTHATLCA I'IpVI60pOM, cnegyeT coCTtaBuUTb NporpamMmmy

Ha XOJicTe npoeKkTa C NOMOLLbK 3J1EMEHTOB BrnbnnoTekn KOMNOHEHTOB 6.

Pa3melueHne KOMMOHEHTOB U Co3aHune CBsi3en

KOMMNOHEHTbI pasMeLlarTCA Ha CXxemMme nytem Bbl60pa HY>XHOIo KOMMOHEHTa B NaHesnun BrnbnnoTteka KOMNOHEHTOB 6 1

nepemMeLLeHnsa Ha xoncT metogom «drag & drop».

¥ | | BUANMOTEKA KOMNOHEHTOE

ar il &

Q OYHKLNA

fx

a8 W

o [

= HE

& Hcrnioyapwes MITH
] Q2 8 ADD

8 SuUB

8 MUL

8 DIV

| fx oynkuma
) QS ﬂD OYHKUWOHaNbHLIA Bnok

M Makpockl npoekTa

¥
o
rul

PucyHok 3.8

Bxoabl 1 BbixoAabl r|p|/|6opa M KOMMOHEHTOB crieayeTt CoeAnHNTb, nposeaa mMmexay HAMU NMMHUK CBA3N. ,D,J'Iﬂ co3gaHuna

COEaUHUTENBHOM NNHUN cnepnyert:

+ HaxaTb JIKM Ha Bbixoa NepBoro KOMMNoHeHTa. JIMHWS NPUCOeauHUTCS K HEeMY M NOTSHETCA BCreq 3a
KYPCOPOM MbILLIK;

« [AnsA co3naHusa uarmba NUHUK cnedyeT HaxaTb Ha XorcTe Ans OTMETKM TOYKM MOBOPOTa MNUHWMK;

* MPOTSAHYTb NTMHMIO [0 BXOAa BTOPOro KOMIMOHEHTA W HaXaTb Mo Hemy. JIMHUA CBA3M co3aaHa.
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3 BbasoBble cBeaeHus

PucyHok 3.9

Ecnu tvnbl Bxoga u Bbixoda KOMMOHEHTOB HE COBMafatloT, TO NMMHUSA He co3pacTcs. [ogpobHee cm. pasgen Tunbl
nepemMeHHbIx 5.1.

[nsa BblaeneHus Gnoka unu KOMMOHEHTa Ha cxeme criegyeT HaxaTb no Hemy JIKM. YTo6bl BbIAENUTbL HECKONLKO
3NNIeMEeHTOB CXeMy, MOXXHO BOCIMOJ1Ib30BaTbCA «J1aCCo» — 3aKIO4YNUTb HYXHble 3rTIeMeHTbl BHYTPb pacTdrmearoLleroca

BCrea 3a KYpcopoM MbILLK NPAMOYronbHuKa, yaepxusas JIKM.

TO FLOAT
. - | DIV t_on_blink_s_f

e o o o

PucyHok 3.10

Ecnn nepeMeHHas nnu Bbixod yHKUMW/YHKLMOHANbLHOIo 6rioka He MpuBA3aHbl K BbIxogy npubopa nnm He
3anucbiBaeTCs B SHEProHE3aBUCHMYIO MePEMEHHYI0, TO OHa He YUMTBIBAETCH NPU KOMMUNALUUN U He

MCMOJTHAETCS B IOTUKe.
HacTponka napameTpoB KOMMNOHEHTOB
UTtoObl OTpeaakTMpoBaTb NapameTpbl, CreayeT BblAENUTb HYXXHbIA KOMMOHEHT UM Orok Ha CXeme M HacTpouUTb
3Ha4yeHusa Ha naHenu CeoncTea 2.4.

III NPUMEYAHUE
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3 BbasoBble cBeaeHus

CeoicTea TP
= A

+ [lapametps

MacwTal spemeri

TP1

DDE-
+ [lpouee

0,05m} T

KomMmeHTapui

[maTensHOCTE MMNYNLCE
JanaeT ANWTENBHOCTE GOPMMDYEMOrO
MMMYNECAE.

PucyHok 3.11

CeowicTBa KOMMOHEHTa UM Brioka MOXHO OTKPbITb C NOMOLLbKO KOHTEKCTHOIO MEHH0.

| on_blink s f ] TO BOOL

D Konwposate
BribpaTe nepemerHy...

[MoKasaTe CCRINKK b

. YaanuTe KoMNOHEHT

CeEOWCTES

PucyHok 3.12

[ns paspaboTky NporpaMmmbl UCNONb3YHTCS criedytoLme 6noku 1 yHKLUK, Bbi3biIBaEMbIE HA NMAHENN BCTaBKM:

Bbnok kommeHTapuen 3.3.1

Pa3meLleHne TekCTOBOro KOMMEHTapua Ha cxeme

Bnok nepemenHom 3.3.2

PasmelleHve Groka nepeMeHHoN A4S 3anvMcK UNv YTEHUSI 3HaYEHMi
nporpamMmmbi

Bnok koHcTaHTbl 3.3.3

Pa3meLueHne 6rioka ¢ PUKCMPOBaHHbLIM YNCNOBLIM 3HAYEHWEM

JIvHun 3agepxkn 3.3.4

CosgaHue 3aEpPXKXKMN Ha OAnH UMK nepegadn 3Ha4eHnsa ¢ BbiXxoda
KOMMNOHEHTa Ha BX0oA4

brniok ceteBon nepemeHHomn 3.3.5

PasmelueHve 6rnokos obmMeHa gaHHbIMK C APYTMMY YCTPOMCTBaMU,
NOAKIOYEHHbBIMK K MpUBopy no ceTu

Bnok yteHne/3anucu B ®b 3.3.6

3anucb/yTeHne 3HaYeHWI OTAENbHBIX NapameTpoB 13 Ob B nepeMeHHy0
n HaobopoT

Bnok npeobpasosaHus 3.3.7

KOHBepTaLI,I/IFl 3Ha4YeHNN Pa3nnYHbIX TUNOB ONA nepenayn

lMepeHymepoBaTb KOMMNOHEHTLI 3.3.8

MNepeHasHavyeHne nopaakoBbix HOMepoB ®b cxembl

Mopsaok ncnonHeHna 3.3.9

N3meHeHne nopsAgka BblHUCNEHNA 3HaYeHNN BbIXO4OB nporpamMmmbl

3.3.1 bnok kKommeHTapueB

Briok KOMMEHTapueB No3BOJIAET OCTaBJIATb 3arnmMcn U KOMMEeHTapun Ha CXeMe NnpoekKkTa.
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3 BbasoBble cBeaeHus

YT106bl 1O0BaBUTL TEKCTOBLIN KOMMEHTaPUIA Ha CXeMy, CriedyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBku. 3atem
yoepxusas JIKM HauyepTUTb NpsiMOyronbHyt0 obnactb 6roka KOMMEHTapMeB Ha TOM MECTE CXEMbI, Fae OOSKeH
pacrnonaraTbCa KOMMEHTapUM.

e
e

BeeguTe KOMMEHTapPHIA Beegure -
KEOMMeHTapKK

PucyHok 3.13

[ns BblaeneHHoro 6noka KOMMeHTapuneB MOXXHO NU3SMEHUTb HaCTp0I7IKI/1 BBOJa TEKCTa Ha NaHenu CBONCTB.

CEOACTES TeKCTOBLIA Dok

7=/l |
Bripaermeanne Texcta B ueHtpe
WpwmdT Arial, 9
LeeT TercTa [R=0, G=0, B={)]
v  Pon
Hanwume poHa Ha
UseT fopmopa [R=0, G=0, B=0]
UseT poHa [R=255, G=255, B=255]

MpospayHocTe hoHa 1]

Texcr

PucyHok 3.14

YT06bI LBET (pOHa Grioka KoMmmeHTapueB Obin BUAEH, crieqyeT 3agaTh 3HadeHue napameTpy Mpo3pavyHocTb hoHa
6onee 20.

[lns BBOAa TekcTa crniegyet ABaXKabl HaXaTb JIKM Ha 6nok KOMMEeHTapueB 1 BBECTU HOBBbI TEKCT.

Beeagute Text
KOMMEHTAPKIA '

- —-- Text

PucyHok 3.15
3.3.2 bnok nepeMeHHOM

Bbriok nepemeHHon CINY>XUT ONA ncnosfnb3oBaHUA nepemeHHO|7| Ha CXeMe npoekKTa.

YUTto6bl 40GaBUTL Brok nepemeHHO|7| Ha CXemy, cnefyet Ha)kaTb Ha ero nNMKTorpamMmmy Ha naHenn BCTaBKU:
v

+ [+ BxogHas nepemeHHas — ans nepeaayun 3HaYeHUs B NPOrpammy;
Vi

® "G BbIXOAHaA nepeMeHHass — A4 3anncu B Hee 3Ha4YeHna n3 nporpamMmmebl.

3aTem HaxaTb Ha Cxeme B TO MecCTO, KyAa HYy>XHO NOMEeCTUTb onok.
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PucyHok 3.16

Brnok nepemeHHoM Takke MOXXHO 106aBUTb Ha cxemy U3 naHenu NepemeHHble 2.5.

[nsa npuBsskn nepemeHHon K 6r1oKy nepemMeHHo cnegyerT:

1. Bblgenutb 6Griok nepemMeHHoMN.

2. B cBoricTBax 6rioka nepeMeHHON HaxaTb KHOMKY «...» B none MNepemeHHasa nnu gBa pasa HaxaTb Ha 6rok

nepeMeHHOM Ha Cxeme.

CeOWCTBa

=|a

M=LTN

v [lapameTp
MNepemenHan

w [Ipouee

KomreH Tapuii

< He BeifipaHa =

MNepemenHan

PucyHok 3.17

3. B oTkpbiBEMCS okHe Tabnuupbl nepeMeHHbIX 5 BbibpaTh Unu co3aaTb HOBYIO NMEPEMEHHYIO U HaXaTb
kHonky OK. BbibpaHHasa nepemeHHas byaet npuBsasaHa K 6noky.

=D

CeolCcTEa var3 B x

~F1 ||| =4

v [lapametps
MepemenHan [var3 ]
Tun nepemenHoi  C nnaeaowei sanATol
JHeproHesaswoun Het

+ [lpouee

KommeHTapii

MNepemenHan

-

PucyHok 3.18
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Ecnn nocne npuBsiskm Onok nepemMeHHOW BbIOENSETCS KpacHbIM LBETOM, 3HAYMT, NPUCYTCTBYeT oLunbka.
CoobuieHne 06 owmnbke oTobpakaeTcs B CTPOKE COCTOSIHUS.

PucyHok 3.19

[ns 6noka BbIXOQHON NepeMeHHON AOCTYMHa HacTpolka 3anucb B KOHLUE LMKNAa, KOoTopas CAYXWT Ans 3anucu
3Ha4YeHWs B MEPEMEHHYI0 NMocre BCcex onepauun YyteHns B paboyvem umkne 3.1.

CeolicTEa Var 1 B x
2=2] |
w  [Napametpo
MNepemeHHaA Varl [0]
3HaYEHWE N0 YMONYEHHHD 0
TWn NepemMeHHoI Bynesckoe
w [pouee
KommaeHTapui
*  PaciumpeHHBIE HECTPORI
Her

‘.El.a
Januch B KOHLE LKna

[apaHTMpYET SaNKce B NEPEMEHHYH) NOCNE ECEX ONEDALIA YTEHMA.

PucyHok 3.20
3.3.3 Bnok KOHCTaHThbI
D,J'Iﬂ BKINMKOYEHNA B nporpammy JKeCTKO 3aJaHHOro 4mcrnoBoOro 3Ha4deHwud I/ICI'IOJ'Ib3yeTCF| 6]'IOK KOHCTaHThI. ﬂ,J‘IH
C

pasmMmeLlleHunsa ©Onoka KOHCTaHTbl Ha cxeme cnegyeT HaXaTb Ha KHOMKY D" Ha naHenun BCTaBKu, 3aTeM — B MECTO Ha
cxeme, rge AOMKeH ObITb pacnonoxeH Ornok.

B0

Ha naHenu cBoicTB BbIGpaHHOro 6roka ykasblBaeTCsl TUN AaHHbIX ANst KOHCTaHTbl U BBOAMTCS 3HaYeHue. 3HaveHue
Oynet otobpaxeHo B 6roke Ha cxeme.

B N N WR  ~B —l ~F
0200+ X X X

PucyHok 3.21
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CeoicTea 15 B x
= A
 [lapameTpws

3Ha4YeHWe KoHoTaHTel 15

TN KOHCTaH T Llenowmcnenqoe

15 4  [lpouee

KorreHTapuia

3HaueHWe KOHCTaH T

PucyHok 3.22

3Ha4yeHne KOHCTaHTbl MOXHO oTpeaakTnpoBaTb OBOWHBIM HaXkaTem Ha OroK KOHCTaHTbl Uin BbI60pOM N3meHuTb
3Ha4YeHue B KOHTEKCTHOM MeHI0 Broka.

| e Kk
|ﬁ Keonwposate
WsmeHnTe sHaueHne
M ¥0anuTe KCMNoHEHT
T Cosaate makpoc

CEOMCTES

PucyHok 3.23

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoB KOHCTAHTbI:

bynesckoe or0pgo1
LlenouncneHHoe |ot 0 go 4294967295

C nnaBawwen |oT—3,402823E+38 go 3,402823E+38
3ansTon

3Ha4yeHne KOHCTaHTbI He noapepraeTcda NSAMeHeHNAM Ha BCEM MPOTAXKEHUN pa6OTbI nporpamMmmsil.

3.3.4 JluHua 3apepxku

INuHua 3agepxKn UCNonb3yeTcsa AN Co3aaHWsA 3a0epPXKKU Ha OOUH LIMKN Nepedadn 3HaueHusl C BbIXo4a KOMMOHeHTa
Ha BXO/.

[ns cosganna nuHum 3aEpPXKn crnenyet Haxatb Ha KHOMKY B Ha naHemnn BCTaBKMU U MOCTPOUTb JIMHUIO MeXOy
BbIXO4OM 1 BXOAOM KOMIMOHEHTA. By,u,eT npoeeaeHa KpacHasa NyHKTUpHaa NNnHUA.
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~B =l oF
X X

PucyHok 3.24

Mpumep

Ha Bxop 11 6noka apudmeTnyeckoro CnoxeHusi (LENOYUCEHHbIA TUMN) NOAAETCS KOHCTAHTa, 3HAYeHWe KOTopour
paBHO 1. Ha Bxopg 12 no nuHMM 3agepXkn NogaeTcsa 3HavyeHue ¢ Bbixoda broka Q, koTopoe 6bifio BbIYMCIIEHO B
npeabiayLemM Lukne.

11
[+ Q
12 :
PucyHok 3.25

3Ha4vyeHus Ha BXoAax 1 Bbixogax broka:

Ne uukna 1 2 3 4 5 6 7 8 9 10
12 0 0 1 1 2 2 3 3 4 4
Q 1 1 2 2 3 3 4 4 5 5

3.3.5 Bbnok ceTeBoM NepemMeHHOM
Brnoku ceteBbIx nepemMeHHbIX CcrnyXxatr aOnd nepegadn M nonyyYeHud 3Ha4YeHn no MHTepcbeﬁcaM CBA3N U
ncnonb3oBaHUA X B nNporpamMmme.

[Ons no6aBneHus Ha cxeMy Brioka CeTeBoii NepeMeHHON CreayeT HaxaTb Ha KHOMKY:
M
« HJ - nepepaya 3HauyeHWst U3 NPOrpaMmbl MO CETU;
N

« [ — nonyyenue sHaueHMs B nporpamMmmy o ceTy.
MpuBA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHOU
[ns npuBsskn nepemeHHoM K 6r1oKy ceTeBol NepeMeHHOW Crneayer:

1. Bbibpatb Ha cxeme Brok ceTeBon NnepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B nore MNepemMeHHas B cBovicTBax Grioka ceTeBON NepeMeHHON nnu asa pasa
HaXkaTb Ha BNOK CETEBOWN NEPEMEHHON Ha CXEME.
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CBONCTEa
= A
+ [lapametps
<He Beibpatia > L.

AHavyeHwe no yMonuadmo 0
+ [lpouee

KomMmeHTapui

MNepemennan

PucyHok 3.26

3. B oTkpbiBLUelca Tabnmue nepeMeHHbIX 5 BbIOpaTh UM co3gaTh HOBYIO NeEpEMEHHYHO AN NPUBS3KU U
HaxaTb kHonky OK.

CeolcTea Varl n B8 x
= A
“ [lapameTps
[NepemenHan Varl [512]
3HAYEHWE MO YMONYEHHD 1
Pexan paboTe exona UenounwcnedHoe
“ [lpouee

X—' Var1 KormeHTapui

PucyHok 3.27

4. TpucoeamHUTb Bbixoa/Bxop brioka ceTeBov NnepeMeHHON K HEOBXOAMMOMY KOMIMOHEHTY.

?‘"Z‘ EQ |- | F1

-~ F2

PucyHok 3.28
BbiweonuncaHHbIi anroputm paboTsl ¢ NepeMeHHbIMU MHTepPdENCOoB cBA3M yaobeH, ecny nonb3oBaTenb HauYMHaeT
paboTy ¢ NpoekToMm ¢ HacTpowku npubopa. Ecnu cnncok napametrpos Mactepa cetu Modbus yxxe nssecteH, paboty

yoobHee HauvHaTb C onpeferneHnsl MepeMeHHbiX B Tabnuue nepemeHHbix 5. MNMogpobHee cm. pasgen Paborta no
npotokony Modbus 4.3.2.1.

NMPUMEYAHUE
III Henb3s npnBasatb nepemMeHHyto Kk GnoKy, ecnu B HacTporikax npnbopa 4 HET MHTepdENCOB CBA3M.
PacwmpeHHble HAaCTPOMKH

Ona npubopoB Ha HoOBOW nnatgopMe AOCTyNHa HacTpolKa [OMyCTUMOTO OTKIOHEHMS AN NEepPEMEHHbIX C
nraeawLLeit ToUKon B Grioke nepenayn 3HaydeHuUsi U3 nporpammel no cetu. Ecnu Bxogsiuee B Grok 3HayeHne He
npeBbIlLlaeT AOMyCTMMOE, TO 3Ha4YeHWe MNepeMEeHHON He MNepes3anuCbiBaeTCsl Kakabld LMK, YTO NO3BOMsieT
9KOHOMMTb annapaTtHble pecypcbl npubopa. [JonycTMMoe OTKIIOHEHWe 3aJaeTcsl B CBOWCTBax Oroka ceTeBoW
nepemMeHHO.
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CeoicTsa Variable n | ox
252! |
FI4|x v MNapameTpu:
MNepemenHan Variable [16384]
3HaYEHWE MO YMONYEHWHD 0
Twn nepeMeHHoR C nnaeatowed sanaToil
MNopagok pervcTpos MpAroi
AT1 MNoprook GadT MpAroi
+ [pouee
KommeHTapui
o L : : v PaciMpeHHbie HaC TPOHRKM
AT2|- o o | | 10

PucyHok 3.29
3.3.6 Bnok uyreHusa/3anucu B ®b

bnok urteHus/zanucn B ®B uncnonb3yeTcs ANA 3ajadyM unu 4TeHus 3HadeHus napameTtpa ®b B npouecce
BbINOSIHEHWSI NPOrpamMMbl.

Ha cxemy moryT 6bITb fO06aBNEHbI GNOKK:

W
« [ — 3anucu 3HaueHus B O6;
R
« [J* — yteHus sHauenus n3 O6.
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Mpumep
B 3aBucumMoctTn oOT 3HadeHus Ha Bxoge |1 B dyHkumoHanbHoM 6noke BLINK1 3HadeHue napametpa
AnNuTenbHOCTL BKI1. COCTOSAHMA OyaeT nmeTb 3HavyeHue 2 unum 10.

1
H wl SEL |« [Writeto FB
—
BLINKA
|2 [ Q
Oc| Th
Oc| Tl
PucyHok 3.30

Ons HacTponmku Onoka 3anncyn 3HadeHuss B OB cregyeT Ha naHenu CBOWCTB Oroka Bbibpatb ®b n mms
repemMeHHON, B KOTOPYO ByAeT 3anncbiBaTbCH 3HAYEHNE.
[NaHens BCTABHM
VvV V C W R ~B —l ~F
Al -O - 0200+ X X X

\

‘Write to FB
CeoicTea Write to FB B x
- = Al |
w [lapameTps

PyHKLMOHANEHRIA Gnok. BLINE

Hran nepEMEHHuﬁ lnuTeneHoCTE oK. CDCTCIFIHHH.

NnuTensHOCTE OTKN. COCTOAHKWA
}{DMMEHTapMH NnuTensHOCTE BKN. COCTOAHWA

PucyHok 3.31

3.3.7 Bnok npeo6pa3soBaHus

JInHna ceaaun mMeXxay KOMMNoOHeHTaMUn nporpamMmmbl MOXeET ObITb cO34aHa TONMbKO 4SS BXOA4A M BbiIXO4a OfHOMO U TOro
Xe Tuna: 6yJ'IeBCKOFO, LeNoYNCIIEHHOrO UM C nnaBaloLwen To4YKon. [1ns co3gaHus NUHUKA CBA3N Mexay BXoOoM U
BbIXO4OM pa3HbIX TUNOB creayeT NCnosjib30BaTb onokum npeo6pasoBaHMﬂ.

UTto6bl nobaButb Gnok npeo6pasoBaHM;| Ha CXemy, cnenyert Bbl6paTb Hy)KHbIIZ TN 6noka Ha naHenu BCTaBKW U
3aTeM HaxaTb B TO MECTO CXEMblI, [A€ OH AOIMKEH ObITb PacnosoXxeH.
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MaHent BCTABKK

Al (Tom0

PucyHok 3.32

Tunbl 6GrnokoB NnpeobpasoBaHWs:

% | NMpeobpa3soBaTenk B 6ynesckoe 3HaYeHne KoHBepTauusi 3HaueHusi curHana B GyneBckoe 3HaveHue.
Ecnu 3HauyeHune Ha Bxoae 6noka 6onblie nnbo paBHO 1, TO Ha
Bbixogde byaeT 1 (True). B ocTtanbHbIX cnyyasx Ha Bbixoge
oynert O (False).

7' |Mpeobpa3oBaTesib B LleNIOYMCIIEHHOe KoHBepTauns 3Ha4yeHns curHana B LIeNoYncreHHoe
3Ha4YeHue 3HayeHue. Ecnn Ha Bxoge Brioka Gynesckoe 3HaveHne 0
(False), To Ha Bbixoge Oyaet 0, ecnu Ha Bxoae 1 (True), To Ha
Bbixoge byaeT 1. Ecnu Ha Bxoge 6roka 3HadeHue ymcna ¢
nnasaroLlen 3ansTon, TO Ha BbIXOA4E OHO OKPYITSeTCs C
HepocTaTkom. OTpuLaTenbHble 3HAYEHNs C NNaBatoLLEen
3anaToun KoHBepTupytoTcs B 0.

2| Mpeo6pa3oBaTenk B YMCIO C NNaBakoLen KoHBepTauus 3Ha4yeHus curHana B YMCno C nraBatoLLen
3anaTon TouYkon. [Ins npeobpazoBaHms LLEENOYNCIIEHHOIO B YMCHIO C
nnaesatoLlen Todukon gobaensetcsa gpobHas yactb (int=5 —
float = 5,0000). Ecnu Ha Bxoge 6rnoka 6ynesckoe 3HayeHne 0
(False), To Ha BbIxoge 6yaet 0,0000, ecnu Ha Bxozae brioka 1
(True), To Ha Bbixoge 6yaet 1,0000.

3.3.8 NepeHyMepoBaTb KOMMNOHEHTbI

1]
[na nepeHasHayeHUs1 NOPSAKOBLIX HOMEPOB KOMMOHEHTOB Ha CXEME crieyeT HaxaTb KHOMKY sk Ha naHenu
WHCTPYMEHTOB Mnu BblGpaTb B rnaBHOM MeHio CepBuc — [epeHymepoBaTb KOMMOHEHTbl. OOHOTWMHbIE
KOMMOHEHTbI HYMEPYIOTCS MO NOPSAKY CBEPXY BHU3 1 CrieBa Hanpaeo.
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SR3 SR2 S5R1 SR2
— R — R — R — R
SR1 SR3
et
RTRIG2 _—5 — RTRIG1 —_5 Q=
RTRIG1 RTRIGZ2

3.3.9 MNopsapok ncnonHeHns

PucyHok 3.33

3HayeHnst Bcex BbIXOAOB WM 0BpaTHbIX CBA3EW B Mporpamme BbIMUCISIOTCA B OnNpederneHHoM nopsiake. [Ans

N3MEeHeHNs NopsaKa BbIYNCAEHUS criedyeT HaxaTb Ha KHOMKy Y Ha maHenn oTnaaku 1 B BbINAAaKLWEM MeHIo
BblibpaTb O6paTHbIe cBA3M 1 Beixoabl.

OWEN Logic nepenget B pexvm HacTpPOWKM nopsaka UCMOSNTHEHNST — Ha BbIXOAax U 00paTHbIX CBA3AX 0Tobpa3saTcs
nopsagkoBblie HOMepa ovepenn UCNOoJTHEHUA.

[ns nameHeHns o4epeqHOCTU NCNOJTHEeHNA crnenyeT ABa)XKabl HaXXaTb JIKM Ha Hy)KHbIl7I BbIX0o4 Uinn 06paTHYIO CBA3b N
BBECTW YMCINO, KAKoW Mo CYETYy OO0J1KHa BbINONTHATLCA AaHHaA onepauna.

B A

r
-
-

-_— |

PucyHok 3.34
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3 BbasoBble cBeaeHus

Mocne YCTaHOBKM Heobxogmmon o4yepegHOCTU crieayetr OTKITHOHUTb PEeXUM HaCTDOVIKM nopAagka WUCNoJIHEHUA

NOBTOPHLIM HaXaTUeM Ha KHonky .

3.4 NMporpammupoBaHue aucnnes npubopa

Ecnun npubop ocHallleH aucnneemM, TO MOXHO 3anporpamMMyMpoBaTh BbiBOA Ha Hero MHdopMauuu nporpaMmbl No
onpeaeneHHoMy anroputMy — T. €. eCcTb co3daTb 3KpaH. Ha akpaHe MoXeT oTobpakaTbCsi TEKCT M 3Ha4YeHus
nepemMeHHbIX NporpaMmbi.

[ns nporpammupoBaHus 3KpaHa ucnonb3dyetca MeHemkep 3kpaHoB 2.8. UTOBbI OTKPbITb MeHeaXep 3KPaHOB,
crnegyeT HaxaTb Ha 3arofoBOK BKNagku B NeBoun Yactu paboyer obrnacTu.

Cxema®

ﬁ 'EJ‘ :1:1: @‘ 140% =

PucyHok 3.35

goHedye daxYana [y

Mo YMOJI4aHuIO B MeHe,mKepe 9KpaHOoB 0T06pa)KaeTCFI OAWH 3KpaH.

MeHeAEeD SKPEHOE

— ;6 [pynnbi @
— é!& [pynna 1
] 3xpan 1

W

lNapameTp
IZE <= |

Onucanue

WMran

PucyHok 3.36

[Ho6GaBneHue aKkpaHoOB

B MeHepKepe 3KpaHOB MOXHO HaCTPOUTb HECKOJNTbKO 3KpaHOB, MepekrovYeHne Mexay KOTOpbIMM Ha gucnree
np|/|6opa 6y/:|,eT OCYLLECTBNATLCA MO HAXXaTUK KHOMKU UInn nNo cobbITUIO.

Onsa pobaeneHus skpaHa cnegyeT knukHyTb MNMKM no anemeHTy Fpynna 1 M B KOHTEKCTHOM MeHIO BblbpaTb
[Jo6aBuUTb 3KpaH.
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MEHEAMED IKPEHOE

— arwnnhl ) {E}‘ o

D B [oBaeute 3kpan
A Penaktupoeate rpynny

Ons yoaneHua akpaHa crnefyert KINMKHYTb MKM no HY>XHOMY 3KpaHy U B KOHTEKCTHOM MEHIO Bbl6paTb Yoanutb.

PucyHok 3.37

MEHEAWED SKPEHOE

— 6% [pynnel @
— 36 [pynna 1
m PenakTMpoEaTE 3KpaH
m Yaanute
PucyHok 3.38

[lns cMeHbl MO3UUMK 3KpaHa, ero criedyet nepeTsHyTb, yaepxueas knaeuwy Shift, Ha HoBoe MecTo.

MeHea#ep SKPEHOB

— 6% [pynnsl @

PucyHok 3.39

Mpn nepeHoce HoBOe NonoxeHue dyaeT oTobpaxaTbCs B BUAE FOPM3OHTANIbHOrO Mapkepa.
[ns npnbopos ¢ rpadudeckum uBeTHbIM XKW gocTynHo cosgaHue rpynn akpaHoB. B cBowcTBax rpynnbl 3KpaHoOB
3agaeTcs MMsi U onucaHue.

CBouncTBa 3KpaHa

[ns otobpaxeHnss CBOMCTB 3KpaHa Ha MaHenu CBOWCTB criedyeT ABaXAbl HaXaTb Ha HYXHbIA 3KpaH B MeHegxXepe
9KPaHOB.

CeoMcTBa 3KkpaHa:

*  WUmA — ans oToBpaxkeHns B MeHedKepe 3KpaHOB U B 3arofioBKe pedakropa aKpaHoB;
« OnucaHue — TEKCTOBOE ON1caHue aKpaHa.
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Cxena® | Ixpan "Ixpan 1" X | CeolicTea Ixpan 1 = ox
= =p
@, 50 @ 100% - 1]

. = ~

+ [Mapametpo
................................................... Mrn 3kpar 1
| | B Orncarmne

% Wma

PucyHok 3.40

PepakTop 3kpaHa

dyHKUMOHaN pedakTopa aKkpaHa 3aBUCUT OT TUMa gucnnes B npubope:

*  MOHOXPOMHbIN TekcToBbIN KK 3.4.1;
* rpaduyeckmin upetHom KK 3.4.2.

3.4.1 MoHOXpOMHbIN TekcTOBbIN XXKU

Pepaktop 3kpaHoB

[lns HacTpoiku BbiBoda MHbOPMALIMK Ha 3KpaH CrieQyeT OTKPbITb PEAAKTOP 3KpaHa ABOMHbLIM HaXkaTueM Mo 3KpaHy

B MeHe[pkepe 3KPaHOB MW HaXKaTeM Ha KHOTKY o PepakTnpoBaTtb 3KpaH 13 KOHTEKCTHOIO MEHIO 3KpaHa.

Cxema™ || Ikpan "Ikpan 1" X || CeoifcTEa Jkpaq 1

[N @‘ 0% - = Al|

L - —

v [Mapametpst
2N 5vpari 1

Cnwmcanve

|:_|] Hran

PucyHok 3.41

OKpaH MOXeT CoepXKaTb HECKOTMLKO CTPOK, NEPEexo K KOTOPbLIM OCYLLECTBNAETCH C MOMOLLbIO KHOMOK npubopa. Ans

fA0GaBrneHus Wnv yaaneHust CTPoK criefyeT HakaTb Ha kHomky (=) KOHTeKCTHOe MEeHI0 CTPOKU 1 BbibpaTb
HeobXxoanMMyto KoMaHay.
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e

PucyHok 3.42

B cTpokax pacnonaraloTcsi 3fieMeHTbl YnpaBneHus, KOTopble MepeTackMBaloTca M3 naHenu Bubnuoteka
KOMNOHeHTOB MeTogom drag & drop. OnucaHns 6rokoB npuBegeHbl B pasaene SneMeHTbl ynpaBneHus 6.6.

NMPUMEYAHUE
IIl Habop cvMBonoB peannsoBaH B pamkax kognposkn Windows-1251.
KonupoBaHue akpaHoB

B MeHemkepe 3KpaHOB MOXHO KOMMPOBATL 3KpaHbl A5l BCTAaBKM B TEKYLLUIA UMW OPYrov NpoekT. [ns KonupoBaHus
BblZENEeHHbIX 3KpaHOB crieayeT BoibpaTe kKomaHay KonupoBaTb B KOHTEKCTHOM MEHI0 3KpaHa WUy rpynnbl 3KPaHoB,
nnbo Haxatb codeTaHue knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO BblAENUTb C MOMOLLLIO 3a)XKaTOM KrnaBuLIK
Ctrl unu Shift.

— 6% [pyminel {:D

[ Penaktupoeats 3kpaH

|ﬁ Kenwposate

£ Yaaaute

PucyHok 3.43

[lna BCTaBKM CKOMMPOBaHHbIX SKPAHOB crneayeT BblOpaTb B KOHTEKCTHOM MEHKO 3KpaHa WM rpynnbl 3KpaHoB
komaHay BectaBuTb, NMb0O HaxaTb codeTaHue knasuw Ctrl + V.

BmecTte ¢ OKpaHOM KOMUPYKTCA BCe pa3MelleHHble Ha 3KpaHe J3J1IeMeHTbl YyhnpaBlieHna u cBoMnCTBa 9KpaHa.
anBﬂ3aHHble K 9KpaHy nepemMeHHble KOMUpyrTCA B p,pyroﬁ NPOEKT cornacHo pasgeny KOHVIpOBaHI/Ie nepemMeHHbIX
5.5.

Ecnn Mexay BblAENIeHHbIMU 3KpaHaMn €CTb nepexofbl, TO OHU KOMUPYKTCA BMeCTe C 3KpaHaMW. Ecnn Y 3KpaHa
€CTb nNepexon 3a npegernbl BbleNeHHoM obnacTu, To Takom nepexoa yaanaetca.

MNMepexon K aKpaHy

Ecnm B npoekTe y4yacTBylOT ABa Wnv Goree 9KpaHOB, TO HeoGXoAMMO HacTpouTb nepexodbl (YCrnoBus
NepeKnoyeHns) Mexay HUMN.

[nsa cosnaHna nepexoga crieqyer:

1. Haxatb [NKM no anemeHTy Npynna 1 B fepeBe MeHegkepa 3KpaHoB 1 BeibpaTe PegakTtupoBath rpynny B
KOHTEKCTHOM MeHt. OTKpOeTCs BKNnagka pefakropa rpynmbl 3KpaHoB.

BbibpaTb CTapTOBLIN 3KpPaH B peaakTope rpynmbl 3KpaHoB.

B ceonctBax 3KpaHa HaXaTb «...» B MapamMeTpe ﬂepexop, K 9KpaHy. OTKpoeTCﬂ MEHIO CO3aaHNA nepexoaa.
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4. B Bbinagatollem meHio CNUCOK 3KPaHOB BbIGpaTh ApYro akpaH Ans nepexoaa K Hemy.

Co3gaHue nepexoaa >
BriBop 3kpanHa
@ CnucoK 3KPEHOB < OTCYTCTBYET > b
< OTCYTCTBYET >
wpaH_BLIMNK
¥cnoewe nepexona Skpar_TON
CcyuecTBNATE NEPEXDL B CNYYSHR:
@ [exepaumu cofbimuil oT npuGopa BesycnoBHBIA Nepexon -
[l3MEHEHMA ZHEYEHWMA NEPEMEHHOI
OK

PucyHok 3.44

5. B none YcnoBue nepexoda BbiopaTth NyHKT FeHepauuns co6bITUi oT npuGopa 1 B BbinagatoLlem MeHHo
yKasaTb KHOMKY npubopa Ans BbiNoNHeHWs1 nepexoaa Unm Belbpath NyHKT M3aMeHeHust 3HaYeHus
nepemMeHHOM Ans ykasaHus nepeMeHHon GyneBcKoro Tmna, B criyyae U3SMeHeHUs 3Ha4eHUst KoTopol Gyaet

BbIMOJIHEH Nepexoa.

CozgaHue nepexoda BesycnosHoil nepexon = & X
Haxame "Beepx"
Beifop akpana . "
Crmyckanwe "Beepx
@ Cnwcok sxpatos < OTCYTCTBYET >
¥oep#anue "Beepx”
Haxame "Brinz"
Omyckanue "Brns"
Ycnosve nepexona Yaepkarve "Brns"
Oy ecTBNATS NEPEXDd B CRyYam: Haxame "Beon" -
@ enepawm cobfbimud oT nprdopa BesycnoBHEIR nepexog, -
zmetetA sHEYEHUA NepeMeHHoil
CK

PucyHok 3.45
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Co3gaHve nepexcaa >

BriGop akpana

@ Cnmcok IKpaHOB < OTCYTCTBYET > -

¥onoBwe nepexona

OcyecTENATL NEpEXDA B CAYYSAN:

[eHepaumn cofuimwi oT npubopa -
o Mamenenus sHa4eHKA nepeMertoi [sd]
OK
PucyHok 3.46

Be3ycnoBHLIN Nepexon CyXuT Ans HaCTPONKMN Nepexoaa, eCriv H1M O4HO N3 CODbITUA UK

|I| NPUMEYAHUE
N3MEeHeHWIN 3Ha4YeHnsi MepeMeHHo He MPOUCXOAUT, HanpuMep, AN nepexona Ha aKkpaH asapuil.

6. [ocrne co3naHusa nepexoq OyaeT oToGpaXkeH Ha cXemMe B pedaKTope rpynmbl 3KpaHOB U B CBOMCTBAX

9KpaHa.
Cxema® | Fpynna skpaxos "Tpynna 1" 4 » X ||CeoiicTea IkpaH cTapTOBELIA o/ %
r=|a
e @ [100% - |, EIN

+ [apametpw
T >+t craprossii
Onvcanwe

+ [lepexoas < Konnexumn nepexonos >

o Mepexof Kk SKpaHy < OTCYTCTEYET >

| Mepexog k skpaHy 3kpadH_BLINK

- Srpan_BLINK | - Mepexon k skpaHy kpaH_TON

o o

3KpaH CTEPTOBRIA

5]

ol

Hran

=

Srpau_TON

PucyHok 3.47

Mepexod OT 3KpaHa K 3KpaHy MOXEeT MPOUCXOAUTb MO PasfMYHbIM COOBLITUAM, AN 3TOr0 MOXHO HacTpOWUTb
HecKornbKo (Komnnekuuio) nepexonos. Mepexoabl 406aBNATCA aHanorMyYHo oOnmMcaHuio BoiLle.

Ona pepakTMpoBaHUst WM yaaneHus nepexoda crieqyeT BblbpaTb €ro B CBOWCTBaxX 3KpaHa W HacTPoOUTb
COOTBETCTBYOLIME NapameTpsl. MNepexoq GyaeT yaaneH, ecnv B none CNMCOK aKpaHOB MEHIO CO3daHUs nepexoaa
OyaeT CToATb 3Ha4YeHne < OTCYTCTBYeT >.

44



3 BbasoBble cBeaeHus

CeoMCTEa JKpad 1 B x
= A
7=/l |
v [apametpo
Mran Skpan 1

Crmcanwe
[lepexoosl < Konnexkumn nepexopos >
ISl < OTCYTCTBYET

Mepexon K 3kpaHy JkpaH 2

MNepexon K 3Kpady

PucyHok 3.48
3.4.2 Npachnyueckmnmn usetHoum XXKU

IOna npubopoB c¢ rpadmyeckum uBeTHbiM XKW BbiBOO MHOpMaUMM Ha 3KpaH NpOorpaMMMpPYeTcsl C MOMOLLbIO
rpadonyecKnx arieMeHToB.

Cxema* | OxpaH 1

6, 30 @, 140% -

KoMNOHeHTEI 3kpaHa
Tekcr (Tekcr)
WHaunkaTop BoinonHeHuA (MHAWKATOP BbINGAHEHWA)

YpoBeHb

Tekcr (Tekcr)

Tekct (TekcT)

Tekct (TekcT)

WHauvkatop (MHAvKaTop)

WHavkatop (MHawkaTop) .

WHavkatop (MHawkaTop)

@ Khonku @
SEL

«

A «

ESC OK

PucyHok 3.49

O6nacTtu pegakropa akpaHa:

* naHenb 3rIeMeHTOB 3KpaHa CIy>XUT 0TOOpaXkeHNs Crncka pacronoXXeHHbIX Ha nosie KOMMOHeHTOB. Ha
naHenu aremMeHTOB 3KpaHa Takke MOXHO MEHSITb MOPAAOK rpaddnYecKknx aNeMeHToB, 3a4aBaTb UM UMEHa;

* none aKpaHa CNyXuT AN PacronoXeHUsi rpaduyeckux SN1EMEHTOB;

* KHOMKM CryaT Ansi NporpaMMMpOBaHnNs KHOMOK npuGopa.

Ipacduyeckne anemMeHTbl OMiS PacrofioXeHUs B Mone 9KkpaHa BblbupaloTcs u3 BUOBNMOTEeKM KOMMNOHEHTOB.
OnucaHus anemeHTOB NpuBeaeHsl B pasaene basosbie anemeHTs! 6.7.

B pexume cumynatopa 3.5 4OCTYMHO OKHO CUMMYNSALMK SKpaHa.
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MNMone 3kpaHa

YpoBeHb

x33 Y: 121

Wwpuua: 50 Beicora: 50

PucyHok 3.50

I'Ipm nepemelleHnmn rpaqamqecxmx 3NeMeHTOB Ha none noaBndarTCA NOACKA3KM C KoopauHataMm un pasmepamum
aAneMeHTa 1 Hanpasndwmne JIMHUN OTHOCUTENTbHO APYTInX 3J1€EMEHTOB.

[nsa rpacdumyecknx aneMeHToB 1 rpynn rpacruyecknx arneMeHToB AOCTYMNHbI cneayolme AeACTBUA B KOHTEKCTHOM
MEHI0:

*  KOMUPOBAaHWUE;

e BCTaBKa;

* yaaneHue;

* MepemelleHne Ha NnepeaHnii U 3agHUM Nnakx;

* BblpaBHUBaHUE.

OeonHoe Haxatvem JIKM no rpacuyeckum anemeHtam TekcT v [IHaMM4YeCKMN TEKCT akTUBMPYET PEXMM BBOAA
TEKCTa, ANSA OCTalbHbIX 31EMEHTOB OTKPLIBAETCA OKHO NPUBSI3KM NEPEMEHHOMN.

Ipaduyeckne anemMeHTbl MOXHO NepeMeLLaTh C MOMOLLLHO CTPESIOK Ha KnaBmnaType 1 coBepLuath Apyrue OencTeus ¢
nomolLLbio codeTaHm knasuw 10.

CBoucTtBa rpapmyecKkux afieMeHToB

[nsa otobpaxeHus CBONCTB rpadhnyecKkoro anemMeHTa Ha naHenu CBOWCTB CreAyeT HaXaTb Ha HYXHbIA 3NeMeHT B
CnucKe aremMeHTOB CrieBa OT MO UMW Ha None aKpaHa.

O6wwme ans Bcex rpadnyeckmx aneMeHTOB CBONCTBA:

*  UMSA 3NIeMEHTa;
* pasmep — WIMPUHA U BbICOTA B MUKCENSIX;
* KoopAauHaTbl — Mo ocaAM X 1 Y, TOYKOM OTCHETa ABMNSAETCH BEPXHUI NIEBLIN KpaK ariemMeHTa.
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CeoicTea TewcT B x

=51 |
v  Brewnwd BuA
Fazmep wpupta 16

W ﬂﬂ-“-.,e
TekeT Tekct Texkct
~  KoopmHams
x 50
Y: 50
+ lNosenerme
Bumarmocts < He Bwbpana >
v  [pouee
Wrag Tekct
/v Pasmepot
WpiHa 200
BricoTa 50

PucyHok 3.51

Co3aaHue nepexonoB MexXay dKpaHamu
[ns cosgaHusa nepexofa aKkpaHa Ans rpaduyeckoro Anucnnes cneayer:
1. Haxartb KM no akpaHy B fepeBe MeHempkepa 9KpaHoB 1 BbiopaTb HacTponTb nepexonbl B KOHTEKCTHOM

MEHIO UMW Ha KHOMKY ... B none MNMepexoabl CBOMCTB akpaHa. OTKPOETCS OKHO pefakTopa Nepexonos.
BbiGpaHHbIV akpaH BygeT oTnpaBHOM TOUKOW ANst nepexoa.

8 Mepexoge! 3kpana "Jkpan 1" — O x

+ foBaeute nepexon| X

MNepeiiTu Ha skpan Mo v3mMeHeHWo NepeMeHHol

1 |« e Brifpan = - < He suibpana >

QK COTmeHa

PucyHok 3.52

B Bbinagatoliem MeHio MepelTn Ha 3KpaH BbIGPaTh APYroi aKkpaH Ans nepexoda k Hemy.

B Bbinagatoiiem meHio Mo nameHeHUo nepemMeHHON yka3aTb nepeMeHHyo ByneBcKoro Tuna, B criyyae
N3MEHEHWsI 3HaYeHNs1 KOTOpo ByaeT BbINONHEH nepexop. Nocne NCNonHeHUst Nepexofa 3HaveHus
NPUBA3aHHON NEPeMeEHHON n3mMeHseTca Ha «0».
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NPUMEYAHUE
|II [na co3naHua nepexoaa no HaXxaTuio KHOMKN CM. HUXKe.

4. [ns pobaBneHus gpyroro nepexofa crnegyet HaxaTb + [dob6aBuTtb nepexon, AnNs yaaneHus
BblENEHHOro Nepexofa criegyeT HaxaTb X.
5. Haxatb OK. Co3naHHble nepexoabl 6yayT oTobpaxaTbCcs B CBOMCTBaxX akpaHa. [Mopsaaok BbINONHEHUS
nepexooB COOTBETCTBYET MX NMOPSAAKY B CBOWCTBAX aKpaHa.
+ [lpouee
Hran Jxpan 1
 [lepexooo < 3Japavo >
[pynna akpadoe 1.3kpan & Varable
Ormcanwe Jxpan
PucyHok 3.53
KHonkun
@ KHonkwn @
A « ¥ SEL ESC OK

PucyHok 3.54

B HwXHeN 4Yactn pegaktopa BM3yanu3auuun pacnorioXeHO MEHK0 NporpamMmmMupoBaHus KHOMOK npubopa. [BorHoe

HaxkaTve JIKM no kHomke OTKpblBAeT OKHO MPOorpaMMUPOBaHUS COBbLITMIA NS KHOMKW. [Ns KaXaoro aKkpaHa KHOMKM
NporpaMmmnpyoTcs OTAENBHO.
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8 Mpynna kparos 1.3kpan 1, Beepx — O >

@ KopoThoe namarwe V0
MepexoanTb Ha 3KpaH
< He EolbpaH > - pld

MN3meHATL 3HaYeHKA NneEpPeEMEHHBIX

< He BolfpaHa » b4

+ doBasnTs NepemeHHyHo

@ AnuHHOoE HaxETHE V:0

MepexoanTb Ha 3KpaH

< He BnlfipaH > hd X

MN3meHATL 3HaUeHWA nepeMeHHbIX

< He eolBpaHa » X

4+ Oofasuts nepemertyio

@ Yaepmanue V:0

MN3meHATL 3HaYeHKA NneEpPeEMEHHBIX

< He BbibpaHa » X

4+ NoBasnte NepemerHyo

8] 4 Crmena

PucyHok 3.55

Ons nporpaMmMmmnpoBaHnA KHOMKK AOCTYMNHbI cnegywouine cobbITUS:

* KOpPOTKOE HaxaTtue (MeHee 3 cekyHA);
» ponroe Haxatue (3 cekyHabl 1 bonee);
* yaepxaHue (0T 5 cekyHn).

[ns KOpPOTKOro 1 AONroro HaxaTus MOXHO 3anporpaMmmMupoBaTb HECKONbKO 06paboTyMKoB (NepexodoB Ha apyrue
3KpaHbl U U3MEHEHWI 3HadYeHus ByneBCKMX nepeMeHHbix). [ns yaepxaHus MOXHO 3anporpammMupoBaTh TOSNbKO
06paboTumK n3amMeHeHus 3HadeHun Bynesckmx nepemeHHbIX. O6paboTuUnKN BLIMOMHSAIOTCH B NporpamMmme B NOpsake
pnobaBneHus.

Ona poGaBneHuss nepemMeHHOW criedyeT HaxaTb I Hdo6aBuTb nepemMeHHyl. [na yganeHus
3anporpaMMUPOBAHHOTO AENCTBUS CrIEAYET HaxaTb 2%.

MporpamMmmupoBaHue nepeonpenensieT NoBeAeHNs1 KHOMOK No ymonyaHuio. [ns Bo3BpaTta Kk NnoBeaeHUo KHOMOK Mo
YMOI4YaHuo cnegyeT yaanuTb 00paboTymkm cobbiTui 1 3anncatb nporpaMmmMy B npruoop.
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Ecnn nonb3oBaTtenem He 3agaHbl OEWCTBUS K KHOMKaM BBer n BHus, 1o npu HaXXatunm Ha HUX |'|p|/|60p 6y/:|,eT
OCYyLLEeCTBNATb Nepexoabl Ha Apyrne aKkpaHbl B COOTBETCTBUN C NOPAAKOM B OKHE MeHe[)Kepa 3KpaHOB.

Mocne nporpaMmmMmmnpoBaHnA B MEHIKO KHOMOK 6yp,eT YKa3aHO KOJfmm4ecTBo COBbITWIA NS KAXKA0W KHOMKMN.

@ Khonkw @
A « Y SEL ESC OK

PucyHok 3.56

3.5 Pexxum cumynartopa

KoppekTHoCTb paboTbl CO34aHHOM MpOorpamMmbl MPOBEPSIETCS C MOMOLLBI0 PEXMMa CUMYNSTopa, B KOTOPOM
MOOENUPYeTCca U3MEHEHNe COCTOSIHWIA BbIXOOOB B 3aBMCUMOCTM OT M3MEHEHWs! COCTOSIHUIA BX04oB. CUMynsaums
NO3BOSISIET NPOAHaNM3MPOBaTb COCTOSIHUE CUrHaNoB BHYTPU NpOrpaMMbl.

D,J'Iﬂ nepexoa B pexum cumynaumm cnegyeT HaXxatb KHOMKY ’- Ha naHenn MHCTPyMEeHTOB Unn Bbl6paTb B rMaBHOM
MEHI0 CepBMC — Pexunm CcuUmMynsiTopa. OTKpOGTCFl naHenb cuMynauun.

MaHenb cumynauum

| N B | Nepwon mc: 100 ~ Bpemaumkna: 100 - Mz T |=c||
'- Myck 3anyck cuMynsiLumn B peanibHOM BpeMeHU
I_} LUar Ha oguH uunkn MowaroBas cumynauus, BbIMOMHAET 1 LMK NporpamMmb
1 Maysa Maysa cumynsummn, NOBTOPHOE HaXxaTne NpoaorkaeT CMMynALno
B OcTaHoBKa OcTaHoBKa CMMynAUUn, NepeBoanT PEXUM CUMYALUA B
cumynaTopa nepBoOHaYyanbHoOe COCTOsAHME
Mepwuoa, mc Mone BBOAa ANdA 3agaHvsa nepuoga o6HOBMNEHMSA MHOpMaLMK Ha

cxXeme B MUIIJIMCeKyHOax

MNons BBOOA ANs 3agaHus BpeMeHU UKMKna BbINOJTIHEHNA NMporpamMmMbl B

Bpemsa umkna
pexumMe cumynaTopa u Bbidopa eanHuL, NSMepPEHNS BpEMEHU LIMKNa

n= OKHO NDOCMOTDA OTKpbIT/3aKPbITh OKHO A5 MPOCMOTPa 3HA4YEeHWIN NepeMeHHbIX Ha
oo P P Ka»KaOM Luare BbIMOMHEHUs NporpaMmbl

| h‘T Cumynsauma aucnnes | OTKPbITb OKHO CUMYTALMW gUcres

BHUMAHUE

Bpems LMKna B pexxume CUMYNsiLMKN He TO e caMoe, Y4TO Bpemsi LiMkna 7.2, paccumTbiBaeMoe
HEenoCpeaACTBEHHO B Npubope. Bpems uukna MoxeT ObiTb BbiIOpaHO NPOU3BOSIbLHO U TpebyeTtcs Ans
cumynsiummn pabotbl BpeMeHHbIXx @b — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku BpemMeHHbIx Ob
OyoyT oTpaboTaHbl B NPOMEXYTOYHbIX LLarax cumynstopa.

CumynupoBaHue paboTbl 6510KOB YacoB

Ons npubopoB C dyHKUMEN YacOB peanbHOr0 BPEMEHW OTKPbIBAETCS LOMOMHUTENbHAA MaHernb, C MOMOLLbH
KOTOPOW MOXHO cumynupoBaTtb nosegeHne ®b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo BpemeHu.

[aTa w BpeMA:; |11:3—4:3I} 26map 2019 [EH~ |

MocnepoBaTenbHOCTL U NpaBuna paboTbl B peXXnmMme CUMYNALMA
nOpﬂﬂ,OK cumynaunm nporpamMmmbl:

1. 3anyck cumynatopa B OQHOM U3 PEXMMOB: peanbHOro BpeMeHM ( > ) Unn B NoLLaroBoM ( = ).

2. 3apaHue 3Ha4YeHUin BXOOHbIX CUrHAMNOB Ha 6riokax nporpammei:
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0 —
0

AND |0 Q6

' 1
= >
1 r
M Paszerwme [ Ofvemmws

CKHO NpoCMOTRa BB x
Mran 3HaueHe Tun nepemeHHoA
az 1 Bynesckoe

PucyHok 3.57
3. [MNopbop 3HaveHun napametpos MNMepuon, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. Bbixog 13 pexuma CMMynauum Ans KOPPEeKTUPOBKU NPOrpammbl.

Pexxum cnmynauunm pa60TaeT no cnegyrowmm npasmnam:

* nporpamma (Bknagka Cxema) n MakpoCbl MOAENUPYIOTCH NO OTAENBHOCTY;

+ paboTa 611okoB, HEe UMEIOLLMX CBA3W HX C OOHWUM U3 BbIXOA0B Npubopa nnu BeIXogHbIM BrI0KOM CeTEBOM
nepeMeHHON, He CUMYNMpPyeTCs;

* cuMynauus He BygeT paboTtaTb ANs 9HEPro3aBUCUMbIX U HEKOPPEKTHO NPUBSA3AHHBIX NEPEMEHHbIX.

OkHO npocmoTpa

OkHO NPOCMOTPAa MOXXHO OTKPbITb UITN CKPbITb HaXXaTtnemM KHOMKU [Ub Ha naHenun cumynauun. OkHO npegHasHa4vyeHo
anda npocmortpa 3HadYeHui nepemMeHHbIX Unn BXO40B/BbIXOA0B Ha KaXXAOM Luare BbIMNOMHEHNS nporpamMmmsil.

[o 3anycka CUMynsiLyM OKHO NyCToe.

OKHO NpocMoTPRa

GIEE] 3HaueHwe Twn nepemMeHHoA

PucyHok 3.58

[ns nobaBneHns nepeMeHHoN Ans oTobpaXeHusl CriegyeT HaxaTb B NMycToe none B koroHke Ums, 3aTem Ha KHOMKY
Kaua .

MR

PucyHok 3.59

OTtkpoeTcsa Tabnuua nepeMeHHbIX. B Hel MoryT 6biTb BbIOpaHbl NepeMeHHble NpoeKTa, BXOAb! U BbIXOAbI.
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BriBepuTe nepemernyo x
Monck o

B

[

Virma nepemerHoi Twun nepemeHHoi SHEPrOHESEBMCHMOCTE SiEl iR KomMmeHTapHiA

P P P YMONUEHHD B NpOEKTE P =

=

=d1 bBynescxoe - ] ] Her =
o

varl Bynesckoe - | Het

=

HE BEIODaHS > Bynesckoe - ] Het %
=

]

=

=

T

]

In)

[11]

=]

=]

=

[¥]

=

T

(1]

=

3

=

1]

=X

==

T

)

OK

PucyHok 3.60

BbibpaHHble nepemMeHHble 06aBATCA B OKHO NPOCMOTpaA.

OkHo npocroTpa

Hran FHaueHwe Tun nepemMeHHDIA

=1

PucyHok 3.61

Takxke nepemMeHHyr MOXHO [obaBUTb B OKHO NPOCMOTpPa HaXaTnem MNKM Ha nepemMeHHyr Ha cxeme u BbI60pOM
kKHonkn [106aBUTb B OKHO NPOCMOTpPa B KOHTEKCTHOM MEHIO.

|
-

@ JoBaEnTe B CKHO NPoCMoTRE

I

1 . . [ TO BOOL

1.3 . [ TO BOOL

PucyHok 3.62

Bo BpeMA CUMynAunn 3Ha4eHnda nepemMeHHbIX MOXXHO 3aaBaTb B OKHE NMPOCMOTpPa B KOJIOHKEe 3HaveHus.

Ons nepeMeHHbIX TakKe MOXXHO yKa3blBaTb 3HA4€HUA Ha CXeMe. [1BoNMHOE HaxaTne Ha nepemMeHHyr Bbl3blBa€T OKHO
C nonem BBoAda HOBOIo 3Ha4eHus.
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"‘—'i ap '

IZMEHEHME 3HAYEHWA ot

Hosoe sHaueHwe: 1]

PucyHok 3.63

B pexume cumynstopa MOXHO M3MEHATb 3HaYeHUs1 BXOOOB Npubopa, Haxunmas Ha Hux. Mo HaxaTuio OUCKPETHbIE
BXOAbl MEHSIOT LBET U OyneBCKOe 3HayeHWe, [ANs aHaroroBbiX BXOAOB 3HaYeHWEe 3afaeTcsl aHanorM4Ho

nepemMeHHbIM B OKHE C nonem BBoaa.

13 L.
15 °
Al 5

PucyHok 3.64
3.5.1 Cumynsauua Busyanusaumm

B pexume cumynaTopa ans npubopoB ¢ rpadmyecknm uBetHbiM XKKW gocTtynHa cumynsaumst gucnnes u KHOMok
npubopa. MNocne Bxoga B peXmnm OTKPOETCS OKHO, OTOOpakatoLLiee CTapTOBbLIN 3KkpaH npubopa.
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T Cunynauma gucnnes — | X

e, ¥ @ 155% v M g

4 [pynna skpaHos 1

b Sxpan 1
A
1 ¥

SEL
ESC
OK

PucyHok 3.65

B neBom BepxHeM yrny oKHa pacnonoXeHbl KHOMKU MacluTabmupoBaHus.

B neBow YacTu okHa pacnonoXeH CNMCOK 3KPaHOB, AOCTYMHbIX B NPOEKTE.

B LeHTpanbHOM YacTn okHa oToBpaxaeTca CUMynAUUs 3KkpaHa npuopa.

B npaBoi 4yacTu okHa Haxo4ATCH KHOMKX ANs CUMYIALMA OENCTBUI C pearbHbIMU KHOMKamu npubopa.
PaGota c akpaHOM

B pexume cnmynaummn OoCTynHO pefaktupoBaHue cneayrwmnx anemMeHToB Bu3yannsaunm:

e [OnHamun4deckunin TekcT 6.7.4

+  ®opwmbl BBOAa/BbiBoAa int/float 6.7.5

+  ®opmbl BBOAA/BbIBOAA BpEMEHN 6.7.6
+  ®opmbl BBOga/BbiBoga IP 6.7.7

Pabota c kHonkamu
KHoMKM B NpaBon YacTu OKHa NpefHa3HayYeHbl 4515 CUMYNALMK eNCTBUIA C peanbHbIMU KHOMKamu npubopa.

[encTBusi KHOMOK 3adaloTca ANA Kaxaoro akpaHa. [eicTBus kHonok obpabaTtbiBaloTcst ONs SKpaHa, KOTopbld B
TeKyLlen MOMEHT oTODpaxxaeTca Ha OCHOBHOW 0BnacTu okHa.

YnpaBneHne KHoMkaMm CUMYnsLMn MOXET OCYLLeCTBIATbCSA knasuwamu Q, W, E, A, S, D, Z, X, C. HaxaTue KHoOnok
Ha KraBmMaType aKTMBHO TOMbKO €CIIN OKHO CUMYNSLIMM BU3yanu3auumn HaxoamTes B pokyce.

Mpun nowaroBow CMMynAUUK yaepKaHue KHOMOK He paboTaer.

3.5.2 Cumynsauusa ST koaa

B OWEN Logic goctynHa cumynsaums koga yHKUMU nnm yHKUMOHanbLHOro 6noka, HanmcaHHoro Ha s3bike ST. [ng

aToro nepengute B okHO PepakTop dyHkumm (Mnu PegakTop (pyHKUMOHANLHOrO 6510Ka) M HAXXMUTE KHOMKY ’ Ha
naHenu UHCTPYMEHTOB, UM B rmaBHOM MeHo CepBuc — Pexum cumynsatopa. OTkpoeTcsa naHenb cumynsumu. B
okHe Pepaktopa 3HaueHusi nepemMmeHHbix OyaoyT oToOpaXkeHbl B OKHaxX MPOCMOTPa, pPacnofioXXeHHbIX psaoM C
nepemeHHon. Ecnu B nporpamme 06bsiBNEHbI MAacCKBbI, TO B OKHE MPOCMOTpa oTobpaxkaeTcst cnoso U3meHUTb.
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() Cxema | (7] PenakTop (hyHKuUMoHansHOro 6noka "functionblock1”

1 function_block functionblockl //wma dyHkumonansHoro Bnoka.

2

3 var_input //obvABnenme BXOAHLIX NepeMEHHBIX

4 U| FALSE | : bool; //exopnas nepeMeHHasa ¢ TUNOM AaHHbiX bool

5 Res [FALSE| : bool; //BxoaHas nepemeHHasa C TUnom AadHbix bool

6 N /%] : udint; //Bx0AHaA nepemeHHas ANA 3HaYeHWA cHeT4Mka nocne cbpoca
7 end_var

8

9 var_output //obvAeEnenme BHIXOOHBIX NEPEMEHHBIX

18 Q %] : udint; //BeIXOAHaA nepemMeHHasA C Tunom gadHex udint

1 end_var

12

13 var //obbAEneHWe NOKaNbHBIX NEpPEeMEHHBIX

14 CounterValue 2] : udint; //nepemeHHas ANs TeKyWero IHaYEeHWA CHeTHWMKa
15 RTrig | FALSE | : bool; //nepemennas anAa onpepeneHwA nepegHero QpoxTa Ha Bxoge al»
16 fb2 : functionblock2;

17 arrl | Mamenute | : array [0..4] of udint;

18 end_var

20 CounterValue Q := arrl[8] 8 |;

21 CounterValue 2} 1= arrl[N e 1 8 s

22 CounterValue Q9 := arrl[N 2] + 1] [MamenuTs |3

23 CounterValue 5} := arrl[fb2.Q e ] 8 ;

24 CounterValue %) := arrl[bool to udint(U [FALSE |}] [ UamenuTs |;

25

26 end_function_block

PucyHok 3.66 — OkHo PepgakTtop (hyHKUMOHaNbLHOro 6510Ka B peXxXume cumynsitopa
LiBeToBble 0603Ha4YeHUA OKOH NPOCMOTpa:
13.3 | — Tekyllee 3HaYeHNe nepeMeHHoN;
— 3HaYeHVe NepeMEHHON N3MEHEHO NOMb30BaTENEM;
13.3 | — 3HavyeHue nepeMeHHoN 3adKCUPOBaHO MoMb3oBaTenem;
— 3HaYeHWe O4HOTO UMW HECKOMNbKNX 3NeMEHTOB MaccuBa (He BCex) 3apmMKCMpoBaHO Nonb3oBaTtenemM;

— OlMOKa: HeBEepHOE 3HAYeHWe NepeMeHHOoW (Hampumep, Korga C MOMOLLbH MepeMeHHoN 3adaeTcs
HECYLLIECTBYIOLLMIA 9NeMeHT MaccuBea).

Mpwn HaxxaTnm JIKM Ha OKHO NpocMOTpa Ans BBOAA 3HAYEHUs LienovncneHHon nepemeHHon (udint) nnn nepemeHHomn
C nnaeatowen 3anaTon (real) B pexkMme CUMyNsAUMM MOSIBUTCSA OKHO, B KOTOPOM MOXHO BBECTM HOBOE 3HAYeHuWe
NnepemMeHHON 1, ecnn Heobxoanmo, 3adnKCUpPOBaTh 3HAYEHME.

T8 WameHenue 3HaueHus X

Mepemennasn: localVariable

Hosoe 3HaueHne: | 12 |

3abukcmporaTs 3HayeHue: ||

[MpuHATE OTmMeHa

PucyHok 3.67 — U3ameHeHMe 3Ha4YeHusi nepeMeHHom udint

Mpun HaxaTtum JIKM Ha oKHO nMpocmoTpa Anis BBoAa 3HayeHus Oynesckon nepemeHHon (bool) B pexxume cumynaumm
MOSIBUTCA OKHO, B KOTOPOM MOXHO BblbpaTb 3HayeHue true wnu false n, ecnm Heobxogmmo, 3adumKcupoBaTb
3HayeHue.
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T8 WameHenve 3HadeHms X
MepemenHas: inputVariable

Hoeoe 3HayeHue: \ TRUE FALSETI

3abukcnpoeaTs 3HaueHue: ||

MpuHATL OtmMeHa

PucyHok 3.68 — U3ameHeHMe 3Ha4YeHus nepeMeHHom bool
Mpun HaxaTtum JIKM Ha okHO npocmoTpa AN BBOAA 3Ha4YeHUs BpemeHHoWn nepemeHHon (time wnu DT) B pexume

CUMYIISILUKN MOSIBUTCA OKHO, B KOTOPOM MOXHO BBECTU 3HadeHue B cpopmare T#OAOhOmMOsOms (gons time) wnu
DT#2000-01-01-0:00:00 (ans dt), u, ecnn Heobxoammo, 3achMKCUPOBaTb 3HAYEHME.

18 Wamenerue sHaueHna et
Mepemennan: timeVariable
Hosoe sHaueHwe: T#0ms

JadMKCMpOBaTE SHaHEHME: ||

MpWHATE OTmena

PucyHok 3.69 — U3meHeHMe 3Ha4YeHus1 nepeMeHHom time

NMPUMEYAHUE
Bpems nepecuntbiBaeTca aBToMaTMHECKN Nocne Haxatus kHonku MpuHaTe. Hanpumep, BBegeHHoe

3HauyeHue nepemeHHol T#80m npu NOBTOPHOM OTKPLITUKM OkHa U3MeHeHue 3HaYeHus NpuMeT Bua
T#1h20m.

B cnyvae BBOAa HEKOPPEKTHOTO 3HAYEHUS UK OTCYTCTBMSA 3HaYeHUs MosiBUTCA cooblieHne o6 owwmbke. KHomka
MpuHaTb Oynet HeakTVBHA.
?3 zm2HEHKWE 3HAYEHMA X

Mepemennan: localVariable

Hosoe sHausHwe: !

JadWKCHPOBaTE SHaueHne: ||

InaueHme gonwHo Bete ot 0 go 4294967295

IHATE CTasHa

PucyHok 3.70 — Owunbka BBOAA 3HaYeHuUA

[ns BBOAA 3HA4YeHW B anemeHTax MmaccuBa HaxkmuTe JIKM Ha okHO npocmoTpa ¢ Hagnucbio UsmeHuTb:
* ecnv MHAEKC areMeHTa 3a4aeTcsa KOHCTaHTOM UM C NOMOLLbIO NePEMEHHOM, TO MNOSAIBUTCS OKHO 3MeHeHne
3HaYeHUs A5 KOHKPETHOro afieMeHTa MaccuBa;
* eCcnu MHAEeKC arneMeHTa MaccuBa 3a[aeTcd Kak pesynsrtaT MaTeMaTU4eCKOro BblpaXeHus Unu Kak pesynsrat

hyHKUMW/DYHKUMOHAMBHOIO GrioKa, NMOSIBUTCSA OKHO CO BCEMM dfieMeHTaMy JaHHOTO MaccKBa W 3Ha4YeHUsIMU
nepemeHHbIX, AOCTYMHbIMU AN BBOAA:
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?E KsmeHeHHE SHaYEHKMA

X

JINEMEHT MaCCMEA 3HaueHWe [] ®urcuposate  Tun nepemeHHoR

realfrray{0] 13.5 |:| real

realfrray{1] 3.5 ] real

realArray[2] 5.9 ] real
MpwuHaTs OTmena

PucyHok 3.71 — UsameHeHMe 3Ha4YeHUI aNeMeHTOB MaccuBa ¢ nepeMeHHbIMU real

?E MzmeHeHne sHaYEHKA

it

ZneMeHT MAcCWES 3Ha4eHne [ ] ®vkcuposas

boolArray[0] |: TRUE FALSE :I ] bool

boolArray[1] | TRUE FALSE ] bool

boolArray[2] | TRUE FALSE ] bool
MpuHATE Ormena

Tun nepemeHHo#

PucyHok 3.72 — U3aMmeHeHune 3Ha4YeHn 35IeMeHTOB MaccuBa ¢ nepeMeHHbIMu bool
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18 WMamenenne sHaqeHns >
JINSMEHT MECCMBa JHaueHKe [] ®urcuposats  Tun nepemeHHoR
arr3[5] DT#2000-01-01-0:00:00 L] dt

arr3[6] DT#2000-01-01-0:00:00 ] dt

arr3[7] DT#2000-01-01-0:00:00 ] dt

arr3[5] DT=2000-01-01-0:00:00 ] dt

arr3[9] DT#2000-01-01-0:00:00 ] dt

MpwHATE Crrmena

PucyHok 3.73 — UameHeHune 3Ha4YeHUN 3afIeMeHTOB MaccuBa C nepeMeHHbImu dt

B cnyyae BBOAa HEKOPPEKTHOrO 3HAYEHWS1 UMK OTCYTCTBUSI 3HAYEHUs NOsSIBUTCST cooblueHne o6 owwnbke. KHonka
MNpuHATL GyaeT HeakTMBHa.

_ T8 Vsmenenme sHauenms >
INeMEHT MACCHES 3HaueHue [ ] @wkcuposats  Tun nepemenHoi
| Ar2[0] 0 ] udint
Arr2[1] 1 [ udint
Arr2[2] 2 [ udint
Arr2[3] 3 [ udint
Arr2[4] | | b O udint

FHaueHKe gonwHo Beime ot 0 go 4294967295

PHHATH OTMeHa

PucyHok 3.74 — Ownbka BBoga 3Ha4eHUs

3.6 HacTtpowmka nopTta u noakno4veHue npmbopa

YT06bI OTKPbLITL OKHO HacTporkn nopTa, crnegyet BbibpaTh B rmaBHOM MeHto Mpubop — HacTporku nopta unu
HaxaTb Ha nHaukatop COM B cTpoke COCTOsiHUA 2.7.

B okHe HacTpoiika nopra BbibupaeTcs Homep ucnonb3dyemoro COM-nopTta U agpec nogkniodaeMoro npuoopa,
ocTasibHble HAaCTPOMKM (OMKCMPOBaHHbIE U BLIBOOSTCS A4St CNIPaBKU.
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Hacrpoiika nogeniovenus npubopa
Tun coemmetna
MocneposaTensHbIA NopT -
+  [lapamMeTps NoAKMoYEHMA
OrcyreTayer
CropocTe ofmMeHa 9600
[niHa cnoBa aaHHLDx 3
KoHTpONE YeTHOCTH OtcyTcTBYET
KomuyecTso cTon-GuT 1
Anpec npubopa 16
Mopt
Brifiepute nopT anA cBAsM © npubopom.
OK OTrmeha

MopgknioyeHue npubopa no USB

PucyHok 3.75

[ns nogknioveHus npubopa k MK yepes nopt USB cniegyer:

1. YctaHoBuTb apariBep USB, KOTOPbIA MOXHO CKayaTb Ha canTe www.owen.ru.

2. TMoakntounTb Npubop K MK 1 BkNtountb NUTaHue (ecnu Tpedyetcs). B 3aBMcMMocTu oT Mogenu npubopa ans
COEAMHEHUS UCMONb3YETCA KOMMINEKT Anst nporpammunpoBanus MP-KM20 nnn kabenb ans
nporpaMMmnpoBaHUsa U3 KOMMekTa noctaskm npudopa. Homep amynupyemoro COM-nopTa MOXHO y3HaTb B

Oucnetyepe yctponcts OC Windows.

Tamn

&= T E H=

g Jducnetuep yoTpolcTe — O

Jedctene  Bug  Cnpaeka

e

W

[ Komnsrotep
g Kontponnepe IDE ATASATAP
i Kontponnepe USE
<, KoHTponnepel 3anomMuHaoWwmE yCTpoRcTe
=1 Monutope
}3 MEILIN 1 MHEIE yKaIBIEHILLME YCTPORCTES
= Ouepean nevatw
KB MeperocHbie ycTpoiicTea
" Noptel (COM n LPT) e
2" Owen PR200 (COM3)
2 Mopt npunTepa (LPT1)
"I? Mocnegoearensreiii nopt (COMT)
[l MporpammHele ycTpoicTea
D Mpoueccope
£ Cereerie aganTepel

PucyHok 3.76
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CeodcTea: Owen PR200D

OBwwe  apametpel nopra  Opaiieep CeepetmA  CoBeimas

Owen PR200 (COM3)

Tun yctpoiicTea:  Moptel {COMu LPT)
WsroToButens: Proizvodstvennoe obedinenie OWEN LLC

Pasmewerie: Port_#0001.Hub_#0003

CocToAHue yoTpolcTES

MeTpoicTeo paBoTaeT HOpMAaNLHO.

Omvera

X

PucyHok 3.77

MopgknioyeHmne npubopa no Ethernet/Wi-Fi

[nsa nogkntoveHus npubopa k MK no nHtepdericy Ethernet unu ¢ nomowbto Wi-Fi crniegyer:
1.
2.

MogkniounTb NPUBOP K TOM e NoKanbHOW CeTU, B koTopon Haxoautcs MNK.
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B okHe HacTpomka nopTa B Bbinagatowiem cnucke Tun nogknioveHns BoidopaTth NocnegoBaTtenbHbIN

Besectn Homep COM-nopta n agpec npubopa (no ymonyaxuio — 16) B okHe HacTpownka nopTta n HaxaTb
OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHWSA 0TOBPa3nTCa HaMMeHOoBaHWe NOAKIIOYEHHOro

Y3Hatb IP-agpec nogkntoveHHoro npubopa. IP-agpec no ymonyaHuto ykasaH B Pykosodcmee 1o
akcryamayuu npubopa. Tekywmn IP-agpec npubopa MoxxHO nocmoTpeTb ¢ nomoLbio Owen Configurator.

B okHe HacTpomka nopTa B BbinagatoLieM crnucke Tun nogknroveHus Boibpats Ethernet/Wi-Fi.
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Hacrpoiika nogentouenna npuBopa >

Tun coemmerma

Ethemet / Wi-Fi -
+ [NapameTps NoAKMoYEHMA

|P appec 127.0.01
IP appec

IP appec npubopa onA NogKnoyeHIA

QK Ctmena

PucyHok 3.78

4. Bsectu IP-agpec nogkntoveHHoro npubopa B rpadpe IP agpec v Haxatb OK. Ecnin nogkntodeHme
KOPPEKTHO, TO B CTPOKE COCTOSIHNA 0TOBpasnTCca HaMMeHOBaHWeE NOAKMHYEHHOro npubopa.

3.7 3anucb nporpamMmmbl B npubop

3anucb nporpamMmmsi B npudop

A Eynwvéﬁgzl&roqewom npubope yxe ecTb paHee 3anMcaHHasi nporpaMmma, T0 OHa 3aMEeHSIETCS HOBOW.
CospgaHHas nporpamma 3anucbiaetcs B [13Y npubopa.
[nsa 3anvcu nporpammel B npubop cneagyert:

1. TMogkntoumTb Nprbop K MK.

2. TlMogaTb nuTaHWe Ha Npubop, ecnu TpebyeTcs.

3. HacTpouTb napameTpbl COEAUHEHUS], €CIN B 3TOM €CTb HE0OX0AMMOCTb.

4. 3anucaTtb nporpammy B Npnbop, HaxaB KHOMKY £| Ha NaHenn MHCTPYMEHTOB UM BbiIGpaB B rMaBHOM
MeHto Mpubop — 3anucaTb Nnporpammy B npubop.

NMPUMEYAHUE

Mepepn 3anuckio nporpammel OWEN Logic npoBepsieT COBMECTUMOCTb C Bepcuert BCTpoeHHoro N0
npnbopa. Ecnu oHn He coBnagatoT, To 3anycTuTcst obHoBneHne BctpoeHHoro N0 7.3 npubopa,
3aTeM nporpamma 3anuLieTcs B npnoop.

Mporpammupoeadne npuiopa

Ctmena

Jan1ck HACTPOEK MPOSKTA. ..

PucyHok 3.79

Ecnu 3anucbiBaeTcs nporpamma C HacTpolkamu Ons Opyron mogenu npubopa, TO MOsSIBUTCHA crieaytoulee
cooOLLeHue:
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OWEN Logic *

[nA zankok NpoekTa & Npriop gom«eH ObiTe MOAKMIOYEH
I vmao.
Ha ganHeii MomesT nogemoder MP200-220.2(4).X

PucyHok 3.80

Ecnu npubop 3awmiueH naponem (cMm. pasgen MNaponb 4.6), To ansa 3anucu nporpaMmmbl B npubop TpebyeTcs BBeCTH
napone.

Beectw napons ol
YoTpoicTeD SaWMWEHT Naponem

BeemaTe napone

Otmena

Otmena
PucyHok 3.81

CooTBeTCTBYOLLEE YBEAOMIIEHNE NOSABUTCA BO BpeMsa nogkntodeHnsa npubopa k NK. BeegeHne napons Tpebyetca
TONbKO OAMH pa3 Ha Bce Bpemsi ceccun pabotbl ¢ OWEN Logic. [1na NnoBTOpHOM 3anncu nporpammel (daxke nocne
nogcoeanHeHus 3aHoBo npubopa k NK) BBegeHne napons He noTpebyeTcs.

OWEN Logic x

Ha awemM ycTpoicTee YCTaHOBNEH Naponk. HekoTopeie

d)}'I'KL.I"V HEAOCTYNHbI. Bbl MOMETE BESCTH EMO Cpasy W
Npogom«HTE DE'SDT}' WK BEECTH ET0 MOZME.

PucyHok 3.82

NMPUMEYAHUE .
EI Cpaay nocne 3anucy nprGop nepexoanT B pabounii pexnm 1 nporpaMmMa 3anyckaeTcs aBToMaTUYecKu.

MepeknioyeHne OWEN Logic B pexxum OFFLINE

Pexum OFFLINE cnegyeT ucnonb3oBaTtb, ecnv B ABYX unu 6onee npunoxexHussx OWEN Logic Ha ogHom [K
HaCTpoeHa nepefaya gaHHbIX B 0AMH npubop. MpunoxeHus OyoyT noovepenHo 3aHMMaTh MopT, 3arpy3ka B npubop
B TAKOM Cry4ae npepBeTCs.

MprnoxeHus, KOTOpbIEe HE JOIMKHBI OCYLLECTBNATL 3arpy3ky, crieqyet nepesecty B pexxum OFFLINE.

Pexxkum OFFLINE BkntouyaeTcsa/BbIKIIOYaETCS KIMKOM MO MMEHM Mpubopa B CTPOKE COCTOSAAHUS 2.7 UMK B [MaBHOM
meHio CepBuc — Pexxum OFFLINE.

3.8 OHnanH oTnagka

Pexum oHMaiiH oTnagku CnyXuT AJisi TECTMPOBaHUS MPOrpamMmbl C peasibHbIMW 3Ha4YeHUSIMU C BXOAOB npubopa. [Ons

2
3anycka pexuma OHNavH OTMafku CrneayeT HaxaTb Ha KHOMKy = Ha naHenu uHctpymeHTtoB, OWEN Logic
nepe|7|,qu B pexnm OHNanH OoTnagku, B HEM HEeBO3MOXHO BHOCUTb USMEHEHUA B MPOEKT. OTKpoeTCﬂ naHernb OHNanH
otnagkn. OHNaviH oTnagka NpoBOAUTCS TOMNbKO C NOAKMOYEHHBLIM K MK npubopom.

NocnepnoBaTenbHOCTL U NpaBuna paboTbl B peXXumMe OHNanH OTNnagKu

OHnaiiH oTnagKy MoXHO NPOBOAUTbL TOMLKO MOCHe 3arpy3ku nporpammel B npubop. Mporpamma B npubope AomkHa
COOTBETCTBOBATH MPOrpaMme Ha cxeme rnpoekTta. B npnbope fomkHa GbiTb COOTBETCTBYIOLLAS BEPCHS BCTPOEHHOIO
Mo 7.3.

[ns npoBegeHna oHNanH OTragku cnegyert:

4
1. 3anycTuTb OHManH OTNagKy HaXXaTUeM Ha KHOMKy = .

2. HPOBepMTb NOrnKky pa6OTbI nporpamMmmsbl € pealibHbIMM 3HA4Y4EHNAMU Ha BXOO4ax np|/|6opa , KOTOpble
0T06pa)Ka}OTC$-| Ha Cxewme.
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> |mu:n:|e_T'-ru:I_Sen5 \‘J D—>D |
Al _5>&EBE+1 5 5:56E+1§[5

0
0
0
1 Twa_Gor >0
|mu:u:|e_T‘.-.fr_Sen5 >D«~ - D |

Alz 2. 0

PucyHok 3.83

Y
3. [nsa BHeceHus KOPPEKTNPOBOK BbINTU 13 pexnma OHMNaWH OTNaaKM HaXxaTueMm Ha KHOMKy *=.

OHnainH otnagka AOCTYMHAa TONbKO AN CXeMbl NPOoeKTa (A5 NpoBepku paboTbl MAKpPOCOB CriedyeT UCMnofb3oBaTh
pexum cumynsumm 3.5).

PyyHas 3apaya 3HaYeHUM

B pexxume oHnanH otrnagky Ha Bxodbl pyHkunn, @b 1 MakpocoB MOXHO 3agaBaTb COBCTBEHHbIE 3HAYEHUS!, KOTOpble
He OydyT 3aBMCETb OT 3HayeHWn C BXOA4oB npubopa. Ons 3agayum COOCTBEHHOrO 3HAYeHWs B pexvMe OHManH
OTnajKu cnepyeT HaxaTb Ha Bxog 6noka n BBECTV HOBOE 3HaYeHMe.

zmeHEHE 3HAYEHKA n

HoBoe sHaueHWe: 1 =

?}E{F‘HKCHDOBETI: SHIYEHWE

[pHHATE OTmena

PucyHok 3.84

Ecnn YCTaHOBUTb rasioyky 3aCbVIKCVIpOBaTb 3Ha4YeHue, TO HOBOE 3Ha4YeHne 6yp,eT OencTeoBaTtb B TEYEHNE O4HOro
paﬁoqero LMKIa 1 N0 OKOHYaHUn CﬁpOCVITCFl A0 3Ha4yeHud C npmﬁopa M NCXoaHOro 3HavyeHud.

B TeyeHne gencTansa HOBOIO 3HAYEHUSA OHO BbIOENAETCA XKeNTbIM LIBETOM.

PucyHok 3.85
Ecnu 3adoukcupoBaTh HOBOE 3Ha4YeHME, TO OHO ByaeT A4ENCTBOBaTh Kaxabl paboyumii UMK 40 U3MEHEHMUS BPYUYHYHO

Ha gpyroe unu A0 OTKMYeHus dukcauun. Pukcaumsa 3HadeHun cbpacbiBaeTcs B Crnydae BbIXoa M3 pexuma
OHManH oTnagku. 3aduKcMpoBaHHOE 3HaYeHne OTMeYaeTCs Ha CxeMe criedyoLwmm obpasom.

PucyHok 3.86
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YcTpaHeHue Henonaaok

B cnydyae o6pbiBa cBSI3M ¢ NpMOOPOM pexmnm oHMnarH oTnagku copocutcs Yepes 10 cekyHa, u npnbop nepenger B
pabounn pexum. Ecrnm ycnetb BOCCTAHOBUTbL CBSA3b, TO OHMAWH OTNagka NPOAOIHKUTCH, HO 3adMKCMpOBaHHbIE
3HaveHus ByayT cOpoLLEHbI.

BoccTaHoenenwe cessn ¢ npubopom — O >

B mpouscce oHnaiiH oTNagKK NpoM30LWINa NoTepA cBA3W ¢ NpuBopom. MaeT nonbima
BOCCTEHOBWTE CBASE.
MNonpoGyiiTe BRINOAHWTE Clegyowme JeRCTEMA ANA BOCCTAHOBMNEHWA CBASW C NpuBopom:

1. MNpoBepeTE COSOMHEHWE C NpWEOpaM
2. MNepezarpysute npubop
3. Ecrw peficTewA 1-2 He nomorni, HaxmuTe KkHonky " danee”

Nanee CmaeHa

PucyHok 3.87

NPUMEYAHUE . .
El [ns kaxgon moandukaLmm npubopa ectb Npeaen nepegaBaeMblX 3HaYEHUA B PEXXMME OHMalH OTNagKu.

Ecnu Ha cxeme oTobpaxaloTcs NycTble A4ENKN 3HaYEeHU, 3HaUMT cpabaTbiBaeT orpaHuyeHne, u cregyer

yBENMYNTb MacluTab cxembl, HTOObI MEHbLLE 3HAaYEeHUI Nonaganu B «BUANMOE OKHO». 3adhmkcupoBaHHble
3HaYeHUs ocTalTCHa 3adUKCUPOBAHHbBIMU, €CNK HEe NonajatoT B «BUAUMOE OKHO», HO COKpaLlaloT npeaen
nepegaBaeMbiX 3HAa4YEHWUI, TaK Kak 3aHMMatloT obnactu namsaTy.

3.9 CBepeHus 0 NpoeKTe

Ons 3anycka OKHa CBepeHus o npoeKTe crieayer Bbl6paTb B rmaBHOM mMeHo ®ann — CBegeHus o NMpPoOEeKTe....

Bknagka «O6wue»

Ha Bknagke O6wwme copepxutca uHgpopmaums o Bepcnsix OWEN Logic, B KOTOpbIX co3daBancs U U3MeHssncs
NPOEKT.

CBEAEHHA D NPOEKTE >
OBwwe | Anropuma
Bepcua cpenbl paspafioTiW, CoOSAABWEA NPOEKT: 1.13.184.1734
Bepowua cpenkl pazpabo ThK, WSMEHWBLLAA NPOSKT: 1.13.184.17394
oK CTmena
PucyHok 3.88

Bknagka «<Anroputm»

Ha Bknagke ARMropuTM MOXHO YKa3aTb M MOCMOTPETb MHGOPMAaLUIO O rpyrnne, HOMepe U Bepcumn nporpamMmbl Ans
oTobpaxkeHnsa B okHe MHdopMauun 7.1 0 nogktodeHHOM npubope nocre 3anucu.
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CBEAEHWA O NPOEKTE ot
Ofwme | Anropu
[pynna: TRM1033
Homep: 0101
Bepcun: 0 : 2 . 1
oK CTmena
PucyHok 3.89

« [pynna - onpegensiet rpynny (CEMeNCTBO) anropuTMoB;

* Howmep — onpenenseT HoMep 1 NO3BOMSIET OTNINYATL CXOXME anropuTMbl B pamKax rpynmbi;

+ Bepcusa — onpegensieT Bepcuio anroputma. PekomeHgyertcst Ang 3agaHus Bepcumn UCnonb3oBaTtb hopmaTt
Semantic Versioning.

[ns npnbopos Ha HOBOM NnaTtdopme JoCcTyneH napameTp Ums.

CBEAEHMA O NPOEKTE x

OBwme | Anroputm

Mnas:
lpynna:
Homep:

Bepcua: 0 . 0 . 0

OK CTmeHa

PucyHok 3.90

3.10 MeHeaXXep KOMMOHEHTOB

MeHeoxep KOMMOHEHTOB CIYXXWT ANSA 3arpy3ku B MPOEKT KOMMOHEHTOB U3 OHnanH-6a3bl komnanmm OBEH (Tpebyet
nogkrtoyeHne K MIHTepHeTy) 1 ynpaBneHus KOMNoHeHTaMu, KotTopble xpaHaTcest Ha K.

[ns sanycka MmeHegepa KOMNOHEHTOB creayeT BblopaTh B rMaBHOM MeHio Pann — MeHeaep KOMMNOHEHTOB.

Bknagka «OHnanH-6a3a»
Ha Bknagke OHnanH-6a3a otobpaxkaeTcs CNMCOK KOMMNOHEHTOB M3 OHNarH-6a3bl komnaHum OBEH.
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8 Menemkep KoMNOHEHTOE - O X
p
Onnaiin 6332 | BuBnvoTeka
ERE 3 Gunmorexy I - -
Hlirermp=ll [FEpareieeey) [ X || KycouHo-nuHeiiHaa annpokcumaums Ha 10 Touek PLA
KomrioneHTt O Mz Onucarme Bubnuotexa | Mpoekt o
Bee h [J| & |me110-2A v v
0| @ |me1o2ac v v
e [ava cospamn: 20 asryera 20181, Asop: pelera
Avanorossis npeotipasos 50 | @ |mB110-8A v v
llaBnoHt CeTeBbiX YETPO... || O menesac > > [lata wsmierenwn: 20 asryora 2018r.  pynna: Avanorossie npeoBpasosania
[lcrpeTHsie npeobipasos || (S eresx > > Hocryn: Bea napons
Mormeckwe snemenTs! ]
[ina Bermansuan 7 0| & |MB110-16x & v
Obiume 6 ||: |0| @ |me1103z v v
ez 51O @ [mki1oaxax v v
Vnpasnaiowme U peryaup 5|}
Farom=m 4 O| &) |MK110-8%.4% v v Bxon Tun Onucakine
Perynatops! 4 O| @ |muiiosu v v X7 C nnasaowed sanaTon
Tafmepbl v cueT4MkN 4 O B |Mutiosn v v X6 C nnasatowed sanaTon
[lon. @yHKLMK 3
v v X5 = i z
o > || |0 B |myrioxaex nnasarweR SanATa
PaoTa ¢ 3kpaHoM 2 O| @ | My110x.16PX v v X4 C nnasatouwes sanaToi
O|@ |nus v v X3 C nnasaowed sanaTon
O B |nP200x2.x.x v v X1 C nnasatouwes sanaToi
0| @ |neT100mET10) v v X C nnasarowen sanATon
O| @ |cu3o v v - Y10 C nnasarowed sanaToi
o v
Pesynirar oncpawnt  + Oumbor 0[] Yenewno aunaneno; 0 =
PucyHok 3.91

Bbinagatowee meHio KOMNOHeHTbI No3Bonser OT(*)I/IJ'IprOBaTb CNNCOK No Tuny:

?E MeHeg#ep KOMNOHEHTOE

OHnaitn Basa | BuBmuoTeKa

KomnoHeHTsI
Boe -

Bce
Makpock

lllaBnoHel ceTeBs yCTpORCTE
PucyHok 3.92
MaKpOCbI OONONHUTENbHO pasaeneHbl Ha KaTeropmn B 3aBMCUMOCTU OT Ha3HA4YeHUA:

KaTteropun

n
L=

AHanoroeele Npeobpasos...
llaGnoHel CETEBRN YCTRO ...
Dycxpetbie npeoipasos. ..
Morvyeckre anemMeHTsI
[na BeHmanAwan

DEwme

eHepaTopbl
Yrpaenawwme 1 perynip...
DNaTa v BpemMA

Perynatopel

TaAMEDBI 1 CYETUMKI

Don. dyHKLA

PaboTa © exopamm

PaboTta © akpaHom

—i —u
[ T L T P e e L LI % B = R [ = T = Sy e

PucyHok 3.93

lMonHoe onncaHme KOMMOHEHTa MOXHO MpoYnTaTh, BblAeNMB ero B cnucke. OnMcaHne KOMMNOHEHTa oTobpaxaeTcs B
npaBon YacTu okHa. [Ina oTobpaxeHuns NONHON AOKYMEHTaLMK K KOMNOHEHTY TpebyeTcsa Acrobat Reader.

66




3 BbasoBble cBeaeHus

5 Menemkep komnoerTos - O X

i Ownaid Basa | BuBnuoTexa

1] 3arpyswts B npoekT 3arpy3uTt & GuBnuaTexy il 3
[ Sspymimsmoer | | Samys Y] [Mowx */'|| PacueT BpemeHn uukna. Bepeua 1.00 CycleTime_

Komnokente! ] Vs Onvcarme Bubnuoteka | Mpoert

Bee ~| |0 £ BSEL  Baraprici cwibop. Bepons 1.00
P 0| £ code_En32 Popmiposarine GuToso Macki a... O N ——
AHANOroBblE NPECGPa30e. . 50 [0 £ CycleTime_ Pacuer spemers wikna. Bepona 1.... —=

UWaBnoHi ceTessix yCTpo.... 18 [] £ Event_Log Kypran cobbimaii va 24 samucy. B E I T i SlEEnEl i M=
S T s Y1 10| B | Gref_dprt_ | Mo o 4o roucam. Bepcus 108 Tezym B

Morvecive anemenTs: ]

s Bermansusm 7 O 3 OperTimer_ | Tafvep Hapafionon + ceTavs ot

Obuwe 6

TerepaTopsi 5

YnpaBneoLLKHe M perynap 5 5 P o

Hatau spemn 4 XOL Cul nicaHue

PerynaTope! 4 Bynescroe

TaiMepkl U cyeTMKA 4

Don. dyricmn 3

Patota ¢ Bxoaami 2 Bomxon Tin Onwcanwe

B aboiaiSspa e 2 ut_Cycle(ms) | C nnasawwed sanaoit

v
Pesynetat onepaunit - Ownwsicw: 0 Venewrio seinanwero: Eom—

PucyHok 3.94

YTOObI KOMMOHEHTHLI cTanun OOCTYNHbI bes NoAKNKYEHUA K MHTepHeTy, cnegyeTr ux oTMEeTUTb rariodKom U Ha)aTb
KHOMKY 3arpy3uTb B 6MGNMOTEKY — KOMMNOHEHTbLI 3arpy3siTca B JIOKanbHOe XpaHunuiie u 6yayT oTobpaxaTbcsi BO
Bknagke bubnuoreka.

UTo6bl cpasy 3arpysuTb KOMMOHEHTbl B TEKyLUMA MPOEKT, criedyer UX OTMETUTb ranoykod M HaxaTb KHOMKY
3arpysutb B NPOEKT — KOMMNOHeHTbI OyayT fobaBneHsl B naHerls Bubnuoreka KOMNoHeHTOB B paszen Makpochbl
npoekTa.

YcnewHas 3arpy3ka KOMMOHEHTOB B FIOKaNbHOE XpaHUmuvLe Unn TeKyLuin npoekT GyaeT otobpaxeHa B CrMcke
3ereHou ranoykomn B rpadpax Bubnuoreka n NMpoeKkT COOTBETCTBEHHO.

[na nogkntoyeHnsa ceTeBoro wabnoHa K koHdwurypaumm npubopa cregyeT BOCMONb30BaTbCA PEKOMEHAAUUSIMU
pasgena Pexnm Master 4.3.2.2.

Bknapka «bubnunorteka»

Ha Bknagke Bubnuorteka otobpaxkaeTcs CoOAePXUMOE JTOKanbHOIro XpaHunmia kKomnoHeHToB Ha MK nonb3oBartens.
[ns 3arpy3kM KOMMOHEHTOB B TEKYLLMIW NPOEKT criedyeT BblAENUTb HEOOXOANMbIE KOMMOHEHTbI U HaXaTb KHOMKY
3arpy3uTb B NPOEKT — KOMMOHEHTbI 6yayT AobaBneHbl B naHens bubnuoreka kOMNoHeHTOB B pasfen Makpochl
npoekTa. YcnewHas 3arpy3ka KOMMNOHEHTOB B TEKYLLMIA NPOEKT ByaeT oTobpaxeHa B CMMCKe 3eMeHON ranoykon B
rpadbe MpoexT.

5 Menemkep komnonerTos - O X
Orinait Gaza | Butinotera
] Samyswmeenpoexr | (E | (F| 0| [Mowex X Nye
KomnonerTsl O Uma Onmearine [lata usMeneria Tpoekt - m Data coananms: 10 asrycra 2018
Bee h O ME1108AC 10.08.2018 9:32 v Data uameresms: 10 asrycta 2018 -
. O MB110-8% 10.08.2018 9:32 v
Bes rpysl 1 | O] B8 [mMk110ax.4x 10.08.2018 9:32 v
TerepaTopsl 1 ma Tan Agpec
paTop O MET10-8X 4% 10.08.2018 9:32 v nepemerHoit AaHHo perncTpa Kommeritapuit
. [} MUT10-6U 10.03.20189.32 v cTwW LlenowicnenHoe | 49999 PerucTp KoMaHmHoro cnosa
(g MU110-81 10.0820189:32 v REF Lenouncnerros | 50009 PerucTp sanaHA0 no uHTEp@Sdicy
1O MY110-X.16PX 10.08.2018 9:32 v STW LenouwcneqHoe | 50199 Perucp cnosa cocTosHus
O & |my11oxa8rx 10.08.20189:32 v MAY Llenouncnettioe | 50209 PErncTp 0CHOBHOD TEKYILErD SHAYEHHA NPUBOAA
] n4e 10.08.20189:32 vy | LenoucneqHoe | 16139 Tok gewratena0.01, A
=] MP20DX2XX 10.08.20189:32 v F Lienowcnerroe | 16129 YacroraD. . T
O NBT100METI0) 10.02.2018 9:12 = Lenouncnenoe | 16119 Hanprxenue snextpogsurarena’0. 1. B
P
O & |cvao 1008 2018 932 « w Llenouncnetoe | 16099 MowroeTs, kBT
O &= |cmuz 10.08.2018 9:32 v
Feaynutar onepaund + Ouwnbin: 0[] Yenewro exnonweno: 0 Jkpers
PucyHok 3.95

JlokanbHOe XpaHunuiLe KOMNOHEHTOB pacnonaraetca no agpecy: C:\Users\[ums nonb3oeamensj\Documents

m NPUMEYAHUE
\Owen Logic\Library\

MeHeJ:pKep KOMMOHEHTOB noaaep>xuneaet crieayrouime (byHKLI,I/II/I ynpasneHna KOMNoHeHTaMu:

. E‘— UMNOPT dhaiina B NokanbHoe XpaHUIuLLE;
. — 9KCMOPT dharna n3 NokansHOro XpaHunuLla;

o M=l yoaneHue Bbl6paHHbIX KOMMOHEHTOB.
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3 BbasoBble cBeaeHus

MMnopT KOMNOHEHTa

C nomoLLbo MMMopTa MOXHO 3arpysuTb XpaHsimecs Ha MK KOMMNOHEHTLI, HO He BXoAsLMe B COCTaB NoKanbHOro
XpaHunuua.

Ons MMIMopTa KOMIMOHEeHTa clieayeT:

1. Haxartb KHOMKy E .

2. B nosiBuBLIEMCS OKHe BbIOpaTb Gannbl ANg umnopTa.

3. HaxaTtb kHonky OTKpbITh. Darnbl oTobpassaTcs Ha Bknagke bBubnuoreka.
3KCI10pT KOMMNOHEeHTa
C nomoLbto 3KCnopTa MOXHO COXpaHUTb Ha MK KOMNOHEHTLI AN AanbHENLLEro N3AMEHEHNS UK NepeaaYn.
[lns aKkcnopTa KOMMOHEHTa CreayeT:

1. OTMeTUTb ranoykon HeobxoamMmbliA KOMNOHEHT BO BKknaake bubnuorteka.

HaxaTb KHOMKY g
B nosiBuBLUEMCS OKHE BbIOpaTh NyTb AN AKCnopTa.
HaxaTtb kHonky OK. KOMNOHEHT coxpaHuTcs B BUAe darina no ykasaHHoMy nyTu.

Mpoyee

[ns gokyMeHTaumm K KOMMAOHEHTY OOCTYNHbI OYHKLMM B COOTBETCTBMM C YCTaHOBMEHHOW Bepcuern Acrobat Reader,
B TOM 4mcrie coxpaHeHue danna B popmare pdf u nevatnb.

,D,J'Iﬂ OTO6pa)KeHVI$| pesynbratoB onepauMVl B MeHe[Kepe KOMMNOHEHTOB crefyet HaXaTb - KHOMKY
PesynbTar onepaumii = - . .

— B HWXKHEWN HaCTn OKHa paCKpOETCA CTPOKa COO6IJJ,eHI/IVI.

Pesynetat onepaumid Owmticn: 0 Yenewxo spnonseno: 5

(100M) - Makpoc sarpyxeH B npoekT
SEL_FLOAT - Makpoc 3arpyxeH B NpoeKT
(100M) - Makpoc sarpyxeH B npoexT
(10M) - Makpoc sarpy*eH B NpoeKT
(500M) - Makpoc 3arpyxeH B NpoEKT

PucyHok 3.96

3.11 PaboTta ¢ makpocamu
MaKDOC — 3TO NONb30BaTENbCKUIM anropuTMm and ncnornb3oBaHUA B NMPOEKTE.

OcHoBHbIe AeCTBUS C MaKpoCaMu:

+ coxpaHeHue B bubnunoteke KOMNOHEHTOB 6 AN AanbHENLEro NCNONb30BaHWS B MPOEKTE;
* 3KCMopTUpOBaHue B haiin Ans UCMONb30BaHNSA B APYIUX NPOEKTAX;

*  MMNOPTMpPOBaHUE CO3aHHbLIX paHee MaKpOCOB;

* 3arpy3ka 13 oHnainH-6a3bl B MPOEKT.

CospaHune MaKpoca
[ns cosgaHus makpoca crnegyer:

1. Bbibpatb B rmaBHoM MeHio @ann — Co3garb Makpoc. B oTKpbiBLUEMCA ANANOroBOM OKHE 3a4aTb
KONM4YeCcTBO BXOA0B U BbIXOAOB B Makpoce:

68



3 BbasoBble cBeaeHus

Co3gaHve BX040E WM BEIXOL0E ot

KonuwyecTeo BXOO0B: 5

KonmuecTeo Boixoaos: b=

PucyHok 3.97

NPUMEYAHUE
KonunyecTBo BXO0B M BbIXOA0B MOXHO U3MEHWUTL NOCNe CO3aHns Makpoca

[i]

2. Paspabotatb anropntm paboTbl Makpoca Bo Bkragke PegakTop MakpocoB, aHanornyHo paspabortke
nporpamMmbl Ha cxeme.

8 OWEN Logic

Paiin Bua [pwSop Cepewc FPacwwpedua  [NomMows

DOE = Sl

Cxema® | Makpoc "bes nmeHn"*

B # e st@ we ~ | 1, qQ

goHedye daxYaHa [y

PucyHok 3.98

KonunyecTtBo BX040B M BbIXO4OB MOXHO yBENMNYNTb C NOMOLLbKO KOHTEKCTHOIO MEHK0 pejaktopa unm c

NMOMOLLIbKO KHOMOK + n + .

.
: hpiHa xon
sl Q3 . BeicoTa xom sl Qa
Mran
Orucanwe
) ABTOD

i Q4 Mrma rpynn

MNapone ooc

|+ JoBaenTe ExOA

'Q.|. JobaeEnTE BHxXo . QS

— CeEOWCTES —

PucyHok 3.99

YT06bl yOanuTb BXOA UMW BbIXof, crieayeT HaxaTb no Hemy MKM v BbiGpaTb koMaHay YoanuThb.

3. 3apaTtb nms 1 onucaHue ans MaKpoOCa Ha naHenm CBOMWCTB.
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3 BbasoBble cBeaeHus

CeoncTea Makpoc "Bes mMeHn” B x
= A
v Nokyment

Wwpwha xoncta, mm - 358
Bwicota xoncta, mm 100

v Makpoc
Hran Bes umetn

Ormcanwe OrcytoteyeT
AeTop

WA rpynnes

MNapone gocTyna

Viran
Beegwte wmA makpoca oo 10 cumeonos.

PucyHok 3.100

BeeaeHHoe vMs ByaeT ykasaHo B 3arofioBKe pefakTopa MakpoCoB 1 Ha CXeme.

4. [Ons onpeaeneHnda tTmna n UMeHn BXOO0B/BbIXOO0B BbI6paTb BXOA4 1IN BbIXO4 U HACTPOUTbL €ro Ha naHenu

CBOWCTB.
CeoicTea 04 n B8 x
= A
Q4| || 25l
v  Makpoc
A BBOOE B MaKpoce a4
Twn BeIBOOA Bvnescros
2 v [pouee
Q5
KorMmeHTapHiA

PucyHok 3.101

5. [danee MOXHO 3agaTb «BUOUMOCTbY» U3 nporpamMmmbl yCTaBOK Db, ncnonb3oBaHHbIX B MakKpoce.

CeoncTea TP B B x

Q4| | | E241]
TP1 ~ Maxkpoc
| Mcnonssosarive s marpoce  JigCiy

“oc|T N - v [NapameTpe: Oa \
o QS MacwTal spereti

OnuTensHoCTE MMOyNeCca U
+ [lpouee

KommeHTapri

PucyHok 3.102

L
)
L

YT06bI ycTaBkM BbibpaHHoro ®b 6binn 4OCTYMHbI BO BpeMsi ucnonb3oBaHusa b B nporpamme, cnegyet
HacCTpPoOuUTb Ha NaHenu cBoncTB bnoka napameTp Ucnonb3oBaHue B Makpoce — [la.

Mocne BblGopa BapmaHTa [a nosBuTCs BbinagatoLmi cnucok NepenmeHoBaHMe nepeMeHHbIX C
nepeyvmcrieHMeM oCTynHbIX nepeMeHHbIX. Hanpmumep, ons b BLINK:
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3 BbasoBble cBeaeHus

CeoicTea BLIMK B x
= h
+  Makpoc
lMNepevmMmeHoBaHME NEpEMEHHLIX < CRMcoK uMeH... v
Menonesosanue B ma SO OToBpaxeHue B
 [lapametp Th p MaKpoce
Macwrali sBpemer | Magwral BpemeHm MacwTab spemeHK
[n1TeneHoCTs BKN. C
v i Tl OnuteneHocTe BKN. cocTo... | JANWTENEHOCTE BKN. COCTO...
MacwTal spemern | MacwTal spemenn MacwTat spemetin
HnuTensHocTs oTkn. ¢ OnutencHocTs oTkn. cocT... | [dnuTensHocTe oTkn. cocT...
+ [lpouee
KorraeHTapui

MNepermmerosalme NEpEMEHHLDC

PucyHok 3.103

6. [locrne co3naHuns Makpoca 3anycTuTb pexum cumynsaTopa 3.5 1 NpoBepuTh NOTMKY ero paboThbl.

7. Tlepen coxpaHeHMeM Makpoca MOXHO 3anonHuTb nonga: Uma, Onucanue, ABTop, Ums rpynnel u MNaponb
pocTtyna.

CeEoicTES Makpor "Bes MmeHn”

=N

w  [lokymeHT
LllMpHa xoncTa, MM 358
BricoTa xoncTa, mMm 100

w Makpoc
Mran Bes umeHn
Onucanue OtcyToTBYET
ABTOD

Mapone pocTyna

Hma rpynns
3apaeT WMA rpyNnbl Mo KOTOpoMy Makpoc B
AMONMOTEKE KOMMOHEHTOE By OET CrpyNMMpoBaH.

PucyHok 3.104

PekomeHayeTcs 3afaBaTh HeANMHHOE M NOHATHOE UM Makpoca. Cogepxumoe nona OnucaHue
oToBpakaeTcs noa n3obpaxkeHneM makpoca B naHeny Bubnmoreka KOMNOHEHTOB.

Ecnu naponb He 3aaaH (none Maponb He 3anofiHeHo), To AOCTYN K PEAAKTMPOBAHUI0 Makpoca OTKPLIT AN
BCEX.

Ecnu He 3anonHeHo none Ums rpynnbi, To Makpoc coxpaHsieTcst B G1MbnvoTteke npoekTa B rpynne Opyrue.

Makpoc MOXXHO COXpaHWUTb, BbIGpaB B rmaBHOM MeHo ®dann — CoxpaHUTb MakKpoC Kak U Haxas Ha

KHOMKY E] Ha naHenn peagakrtopa MakpocoB.

CoxpaHeHHbI MakpoC AOCTYMEH TOMbKO AN OTKPLITOro NPOeKTa, AN OTKPLITUS Makpoca B ApYyrmxX
NpoeKTax ero crefyeT aKCnopTUpoBaTh.

8. BbibpaTb pasgen Makpochl npoekTa Ha naHen Buénuoreka KOMMNOHEHTOB Y NEPEHECTU MAKPOC Ha
XOIICT NpoekKTa.

71



3 BbasoBble cBeaeHus

4 F X || BWANMOTEKE KOMNOHEHTOR L
8w il & | X
Lo ad “ Makpocbl NpoeKTa M
o J W Macros 1
CheeresiTl ' Orcyrorayer
| o
____________ -
wdll B Q1L Q
A= Macros 2
OrreyToTeyer
Q3
: 'F}{ DYHKLMA
s fb oyurxumonanbuwil Gnox
. M Makpocel npoekTa
M
w25 |

PucyHok 3.105

Co3paHune MaKpoca Ha cxeme

MaKPOC MOXHO C034aThb, BblAennB 3rieMeHTbl Ha CXeMe NnpoeKkTa n Bbl6paB B KOHTEKCTHOM MeHo Co3paTtb MaKpocC.
Ha mecTe anemeHTOB NosBUTCSA BOK MakKpoca.

|

. OR :
—_— :
Bes nmenn1
AND | I a1

) Konupoeats 12

13

¢ ot 14

M ¥panuTe KoMNoHEHT

| £ Cozmate makpoc

CEOHCTES

PucyHok 3.106
Bxoabl 1M BbIXOAbI Makpoca UMEHYIOTCA COrflacHO MOACOEAMHEHHbIM BO BPEMsi CO3[aHWsi Makpoca aremMeHTam u

Grnokam. Ecnu k Bbixogy mMakpoca NpUcoeaMHEHO HECKOMbKO SMEMEHTOB, TO BbIXOL MMEHYETCS Mo ymonyaHuto (Qn,
rae N — NopsaKoBbIN HOMEp BbiXo4a Makpoca).
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I - o oqa L o RN - Q@

R R — [ Makpoc1l L

12 |nm| — 2 12 |-~ —»'Iu 04 Q2
E {7 Cosnars makpoc i ah h13 L . S

C | M ¥aaauTb KoMNoHEeHT : | o o )

13 ﬁ Konupoeate ~ Q3 I3 | ~ Q3

e CeoiicTea . . .

R 5 —1 0 R - ]

PucyHok 3.107

Co3aaHHbIii MakpoC U Ha3BaHWA BXO[AOB/BLIXOAOB MOXHO OTPedaKTUpOoBaTh B pefaKTope MaKpocoB, Bbibpae B
KOHTEKCTHOM MeHIo 6rioka PepgakTupoBatb Makpoc.

KonnyectBo BX0OO0B M BbIXOA0B Makpoca 6y/:|,eT COOTBETCTBOBATb KOJINYECTBY COEAMHEHHbIX BXOAHbIX U BbIXOOHbIX
CBsA3el B BblAENEHHOM y4dacCTKe CXeMbl. B crniy4vyae BblaerneHnd 3J1eMeHTOoB 0e3 cBsa3en cosgaertcs MaKpoC C OAHUM
BXOOOM U BbIXOOOM.

OnemMeHTbl, He nonagaroLume B MaKpocC npu co3gaHnm Ha cxeme:

* BXOAbl M BbIXOAbI;
* CepBUCHble NepeMeHHbIe;
* CEeTeBble MEPEMEHHBIE;

* MAA-perynatop.

Ecnu BbiweykasaHHble 3nemMeHTbl Obinu BbigerneHbl MpU co3gaHMM Makpoca, TO OHM OyaoyT CcoefuHeHbl C
COOTBETCTBYIOLLMM BXOOOM/BbIXOAOM Ornoka makpoca. Ecnu B BblgeneHHyto obnacte nonan ®b, B KOTOpbIN
3anncbiBaeTCsl UMM CYMTLIBAETCS 3HaYeHWe, TO B Makpoc BxoauT Onok 3anucu/vyteHust usa ®b, gaxe ecnu oH
HaxoguTcs BHE BblaeneHHom obnacTtu.

B cnyyae nonagaHuna ctaHOapTHbIX NepeMeHHbIX B 06acTb BblAENEHNs, OHM KOMUPYHOTCSA BHYTPb Makpoca nog Tem
e umeHeM. [lepeMeHHble B MaKpoce He TOXOAECTBEeHHbl MepeMeHHbIM Ha cxeme. Ecnv Bce 6noku ogHoin
nepemMeHHO NonaaaroT BHYTPb Makpoca, TO OHU MCHE3atoT CO CXEeMbI.

MPUMEYAHUE ) ) ) )
Ecnu B BblAENEHHYIO obnacTb nonagarT BXOOHOU U BbIXOOAHOU Onokun OAHOU nNepeMeHHOoUn, KoTopas

MCMonb3ytoTcs 3a npegenaMm o6rnacTi Ha cxeme, TO BrI0KM KOMUPYHOTCS oA, TeM Ke UMEHEM BHYTPb
Makpoca 1 Ha CXeme OCTaeTCsl TONbKO GITOK BbIXOAHOW NepeMeHHOM.

O6HoBNeHne makpoca B nporpamme

Ecnn y ncnonb3dyemoro B nporpaMMe Makpoca ObifivM M3MeHeHbl MMs, TuM, KONMYeCTBO BXOAOB/BbIXOAOB WU
nobaBneH anemeHT (NnepeMeHHasi, KOHCTaHTa) co cBocTBoM Ucnonb3oBaHue B Makpoce — [a, To OWEN Logic
notpebyet ero o6HOBUTbL M OTMETUT LBETOM Ha xoricTe. Makpoc cuMTaeTcd M3MeHEHHbIM Nocie COXpaHeHMs NpaBok
B PepakTope MakpocosB.
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8 OWEN Logic

Pafin  Bua [pwSop Cepewc Pacwwpetnws  [NoMows

: = : Q] : VvV C N N W R B —I F
DO@@DE - VD@ > HHEE SO ED G0

4 b %X | BuBnMOTEKE KOMMOHEHTOS n A ox

Cxeua‘|
# G 0@ 4 - 9iv il & | X
. S S S —— ~

goHedye daxkfanaly

£ Macros 1

OrcytcTByer

....... . Macros 2

OrcytcTByer

OrcytcTeyer

'FX DYHKLNA

'Fb DYHKLHOHANLHBIH bnok

q 5 M Makpockl NpoeKTa

M Paspervme [™] Ofbemmums M
Ph: 0% Mepem.: 0% N3y 0% 03Y: 0% /1 MpuBop He NogknoyeH |_-"!"-_COM9 | &

PucyHok 3.108

[ns obHOBNEeHUsA Makpoca Ha XoncTe cneayert:
1. Haxartb no oTMe4eHHOMY LiBeTOM Makpocy NKM 1 B nosiBuBLLEMCS MEHIO BbiOpaTb OGHOBUTL MaKpoC.

Kenupoeate

F,u,a..n WTE KOMOCHEHT

PenakTupoEaTe MaKpoo

QBHCEMTE MaKpoC

CeEORCTES

PucyHok 3.109

NPUMEYAHUE ]
B cny4yae BnoxeHHoro makpoca OWEN Logic npegnoxut nepenTn K Hemy. [1eficTBUs C BNOXXEHHBIM

m MaKpOCOM aHal10rM4HbI.

2. [ocne obHoBneHus makpoca OWEN Logic aBTomaTnyecku nepengeT K CneayroLemy Makpocy,
TpebytoLemy 0OHOBREHWSI.

MaKpoc obHoBNsAETCA B npoeKTe no crnefywLlinm npasuiam:
¢ €eClin B MakKpoce U3aMeHeH Tun nnnm nMm4a BXxofa/Bbixoda c I'IpI/ICOG,D,I/IHeHHOIZ CBA3bIO, Npn 0OHOBNEHMN CBSA3b

Oyner pa3opBaHa;
* ecnu B Makpoc fobaBneHbl Bxodbl/Bbixodbl, TPy 0OGHOBNEHMM CBA3N YXKE CYLLECTBYIOLLNX BXOA0B/BLIXOL0B

He paspblBaloTCs.
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OWEN Logic ngeHTngpuumnpyeT CBA3M ¢ BXOAaMn/BbIXo4amn Makpoca no MMeHu n tuny. Ecnv B Mmakpoce
U3MEHMTb UMS UNW TUM BXOA4A/BbIX0Aa C MPUCOEANHEHHON CBA3bI0 M CO3A4aTh HOBbIN BXOA/BbIXOA, C TAKNM e
UMEHEM M TUMOM, TO Npy o6HoBneHuMn makpoca OWEN Logic aBTomaTnyeckun nepecoenHnT CBA3b K HOBOMY

BXOAY/BbIXOAY.

EI NMPUMEYAHUE

BbicTpas 3ameHa Mmakpoca

Ecnn HeobXxoouMO 3aMeHWTb MakpoC Ha APYro U3 MakpOCOB MPOeKTa, CrnefdyeT HaxaTb KHOMKy 3aMeHuTb
3N1EMEHT B KOHTEKCTHOM MEHI0 Makpoca.

Makpocil

|

O X [T~ 6|

Cosaare makpoc
PepakTMpoBaTE Makpoc

33MEHUTE INEMEHT
¥ 0aniTe KoMOOHEHT

Konwposate

CeEOWCTES

PucyHok 3.110

OTKpoeTCFI OKHO «3aMeHUTb MaKpoC».

JaMEHUTE MaKpoC .

MakpocChbl NpoeKTa M

H= :Makpoci 4 Makpoc2

OTcyTCTEYET OTcyToTeyeT

4 Makpocl

OrcytocTeyer

M MakpocCel NnpoeKTa

Otmena

PucyHok 3.111

Ecnu B Makpoce M3MeHeH TUM UMK UMsS BXoda/Bbixoda C NPUCOeOUHEHHOWN CBA3bID, TO MpU 3amMeHe CBs3b OyadeT
pa3opBaHa, ocTarnbHble CBA3W ByayT COXpaHEHbI.

JKCNOpPT MaKpoca
OKcnopTMpoBaTb Makpoc B chaln BO3MOXHO TOMbKO MPW OTKPLITOM OKHE pedakTopa Makpoca. [Ond akcrnopra
Makpoca crnegyet BblOpaTb B MaBHOM MeHto ®dann — Jkcnopt B dhann.

Ons 9KCNopTa MaKkpoca U3 naHenun OMONMOTEKN KOMMOHEHTOB cnepnyer:

1.  OTKpbITb MaKpoC B peakTope.
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Ecnn nepen coxpaHeHnem MmakpocC Hy>XHO OTpeaKTupoBaTb, TO €ro crieayeT nepetanTb Ha XOncT
npoeKkTa n B KOHTEKCTHOM MEHI0 MaKpoca Bbl6paTb Pe,anTI/IpOBaTb N BHECTU NU3SMEHEHUA.

2. BblbpaTb B rmaBHoM MeH0 ®Dann — JkenopT B daunn.

®ann Bua [lpubop Cepeuc |

D Hoewiii npoekT... Ctrl+M
D CTKpEITE NPOEKT... Cirl+O

CoxpanuTe Tekywnid gokyment  Ctrl+Alt+5
@ CoXpaHuTE NPoeKT Cirl+5

CoxXpaHWTE NPOEKT KaK..,
Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOSKTE..

Cosnate Makpoc... Ctrl+5Shift+M

3KCNopT B Gaitn..

lﬁl Meyate... Ctrl+P
MocnepHne NpoekTe 4
Briog

PucyHok 3.112

3. B OTKpbIBLUEMCSI OKHE BbIOpaTb MECTO PACTONOXEHNSA Y COXpPaHUTL haln Makpoca ¢ paclumpeHunem *.tpl.
Mocne coxpaHeHust oTobpasnTcsi coobLeHme 06 yCnewHOM 3KCnopTe Makpoca.
UmnopT makpoca

Ecnun anst cosgaHnsa nporpamMmbl TpebyeTcst Cnonb3oBaTb MaKpOC, CO3AaHHbIN B APYTrOM NPOEKTe, TO HeOBXOAUMbIIA
MaKpOC MOXXHO MMMOPTUPOBATL B MPOEKT.

[ns umnopTa makpoca cnegyet BblbpaTh B rnasHom MeHio Pann — Umnopt 3 canna.

NPUMEYAHUE
EI MyHkT UMnopT U3 charna akTMBeH TOMNbKO Npu pokyce Ha pefakTope CXeMbl.

®ain  Bua Mpwbop Cepeuc F
D Hoewii npoekT... Ctrl+N

D CTKpBITE NPOEKT... Ctrl+0
CoxpaHuTe Tekywnid aokyment  Cirl+Alt+5
@ CoxpaHuTe Npoekt Ctrl+5
ConpaHuTe NPOEKT Kak...
Coznate hain C KIJYoM...

CBEAEHMQ O NPOEKTE..

Coznate Makpoc... Ctrl+Shift+M

WMmnopt us daiina...

MeHEaKEp KOMNOHEHTOE Ctrl+Shift+C

(51 Mevate... Ctrl+P
MocnegHne npoekTe ]
Brixeg

PucyHok 3.113

B oTkpbiBLEMCS OKHe BblbpaTb HyXHbI bann M Haxatb kHonky OK. Makpoc Oygetr pobGaBrneH B naHenb
Bubnunorteka kKOMNOHEHTOB B pa3fen Makpochl NpoekTa, Tenepb ero MOXXHO UCMONbL30BaTh B NPOEKTE.

KonupoBaHue makpoca

MaKDOC MOXHO CKONMMpoBaTb M3 MpoOeKTa B MNPOEKT ANld NOBTOPHOIo UCMOJS1b30BAHUA U COKpalleHUa BpeMeHU Ha
pa3pa60TKy. Ons KOnnpoBaHuUA MakpocCa crnenyert BbloennTb 6nok MaKpocCa B NCXOOAHOM MNPOEKTE N HaXXaTb KHOMKY

D Ha naHennm WHCTPYMEHTOB WIU Bbl6paTb KOMaHay KOHVIpOBaTb B KOHTEKCTHOM MeHI0 Ornoka. MaKpoc

BCTaBnAeTcd B ,El,perVI NPOEKT HaXaTnem Ha KHOMKY D Ha naHenn MHCTPYMEeHTOB Ui C NMOMOLLUbHO Bbl60pa
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KomaHabl BcTaBUTb B KOHTEKCTHOM MeEHI0 XoncTa. [ns KonupoBaHUSA M BCTaBKW TakKKe MOXHO BOCMONb30BaTbCA
coyeTaHuAMM knaeuLl, cM. pasgen CoyetaHusa knasuw 10.

Nocne BcTaBky, MaKpoC 6yp,eT AOCTyneH B pa3gene MaKpOCbI npoeKTa Ha naHenn BrnbnnoTteka KOMNOHEHTOB.

3.12 PaboTa c anemeHTamMu Ha aA3bike ST

3.12.1 PaboTa ¢ (pyHKUNAMMU Ha A3bike ST

Ona npubopos nuHeek npubopos P100 (M02), NMP102, MNP200, MP103, MP205, NMP225 n UMM120 poctynHo
CO3[aHune Nonb30BaTENbCKUX PYHKUMIA Ha sA3bike ST.

NPEQYNPEXOEHUE
@ OyHkLMKM Ha ST pesepBupytoT Mecto B namaTu N3Y nocne ux gobasneHusa B 61bnmvoTeky npoekTa,
HE3aBUCMMO OT TOrO UCNOfb3YOTCA OHU B NPOEKTE UM HET.

Cos3aaHue pyHKUMM
[nsa cozgaHua dyHKUUKM cnegyer:

1. Bblbpatb Ha naHenu nHcTpymeHToB Co3patb pyHkuuio Ha ST. OTkpoeTcs Bknagka “Pegaktop doyHKuun.

Cxema* | Pepgaktop (yHkumn "function1” x
1 function functionl: udint; //uma dyHkumm u Tun gamHex BexOAa
var_input //ofkAEnexne BXO4HLXX NEepeMeHHE:
inputVariable : bool; //BxoaHan nepeMeHHasa ¢ TUNOM AaHHbix bool
end_var

VoW

var //ofbABNeHue NOKaNbHX MEpemeHHbx
localVariable : real := 13.3; //nokansHas nepemeHHans C TUMNOM AaHHeX real W HavancHeM ZHaqennem 13.3
end_var

D 0o~

functionl := bool to_udint(inputVariable);

12 end_function

Bce AokymeHTsI * @ 0 Owubok
Owmbka Crpoka Cronfey [okymeHT

PucyHok 3.114

NMPUMEYAHUE
III Mo ymonuaHnwuio nepeble ABeHaALAaTb CTPOK PeAaKTopa 3anofHeHb! WabnoHOM dyHKLMK.

3apatb Ms YHKLMM 1 TUN BbIXOAHbIX AaHHbIX B NEPBOI CTPOKE peadakTopa.

3apaTtb Heobx0aMMOE KONMNMYECTBO BXOAHbIX NEPEMEHHBIX B 6r10ke 06bSIBNEHMS BXOAHBLIX NEPEMEHHbIX
(var_input).

4. 3apaTtb HeobXxodMMOE KONMYECTBO NOKaNbHbIX NEPEMEHHbIX B 6r10Kke 06bABNEHNS NOKarbHbIX NePeMeEHHbIX
(var).

5. PaspaboTtaTtb anroputm paboTbl (PyHKLMM B COOTBETCTBMM C CUHTAKCUCOM sA3blka ST.

NPUMEYAHUE
III MogpobHee cm. A3bik nporpammupoBaHusa ST 12.

6. [llepenTn Bo Bknagky Cxema unu 3akpbiTb BKNagky Pepgakrop pyHKUMK. PyHKLMA COXpaHNTCS
aBTOMaTn4ecKMu.
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3 BbasoBble cBeaeHus

7. BblbpaTtb pasgen ®yHkumMm Ha ST Ha naHenn BubnnoTeka KOMNOHEHTOB U NEPEHECTU PYHKLMIO HA XONCT

npoekTa.
avil &
DOyHKUuMKM Ha ST i
........... £33 function1
functionll R
w=d ind Q= c
vt AN2 R
ZZZZZZZZZZZQ_B X @yuxuns
. o th QOYHKLIMOHANbHBII Gnok
) M Makpocsi npoexra
=
1A f)ds OYHKLIMA Ha ST

PucyHok 3.115

PepakTop ¢hyHKuUM

Cxema*  Pepaktop dynkumn "functionl”

unction functionl: udint; //uMa GyHKUMM W TUN AaHHLIX BhixoAa
var_input //obvaBneHne BxoAHBIX NepeMeHHbIX
inputVariable : bool; //exogHaa nepeMeHHaAa ¢ TUNOM AaHHbix bool
end_var

var [/obbABneHne NoKansHeX NEpeMEHHBIX
localvariable : real := 13.3; //nokancHasa nepeMeHHaAa € THUNOM AaHHLX real M HavyanbHbM 3HaqeHuem 13.3

end_var

functionl := bool to_udint(inputVariable);

==
fo B @0 00 SOV W R

nd_functien

1112

Bce pokymeHTsI ~ @ 0Ownbok

Owumbka Crpoka Cronfey [okymeHT

PucyHok 3.116

3neMeHTbl pegakTopa yHKUMH:
1. Homepa cTpOK — 3arnofHAeTCA aBTOMaTUYECKN MO KONMUYECTBY HanncaHHbIX CTPOK Koaa.

2. PepakTop Koga — o6nacTb peakTMpoBaHUs Koga M OyHKUMEN NoaCcBETKM CUHTaKCHCa.

3. Cnucok owmnbok — obnactb 0TobpakeHUs OLLNMBOK.
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3 BbasoBble cBeaeHus

CHunNneTbl

Ons ypobcTBa HanucaHust koga B pedakTope (byHKUMIA peanu3oBaHbl cHUNMeTbl. CHUNNET — dparMeHT Koaa
nporpamMmbl, KOTOPLIN BCTaBMSIETCS B KOO aBToMaTMyecku. B crnyvyae BBegeHUs MepBOro CMMBOMA B pedaktope
OTKPOETCS KOHTEKCTHOE MeHK C (POKYyCOM Ha nepBour cTpoke. [ns Bblbopa cHUMMNETa UCNOMNb3YHTCS KraBWLLK
ynpaBreHnst KypcopoM. YTobbl BCTaBUTb BbIOpaHHLIN CHUMMNET B KO, credyeT HaxaTb knaesuwwy Enter unu Tab vnu
ABaxabl HaxkaTb JIKM no nyHKTY cnvcka.

o

16 1
:E fu localVariable {+({ inputVariable: bool
13 () inputvariable
14 end_f§ 0‘ functionl
e continue
6’ exit
O if
6‘ while

0 bool to udint
{} udint_to bool
{} udint_to real
0 real_to_udint

PucyHok 3.117

Cnucok cHMNNEeToB (hOPMUPYETCS NO rpynnam:

* JloKarbHble NepeMeHHbIe PYHKUUUY;
* KOHCTpyKuum (while, forn T. g.);

* BblpaxeHus (true, false);

* BCTPOEHHbIE PYHKLMM;

* Apyrue yHKUMM NpoekKTa.

BHyTpu rpynn CHUNNETbI pacrnonioXKeHbl No andasuTy.

I'Iepexo.q K MeCTy 06 BbABNEHUA UNN UCNONb30BaHUA

Ons ynobHow paboTbl C PyHKUMAMM M NEepemMeHHbIMM AOCTYNeH Mepexod K MecTaM MX OObSABMEeHWs unm
NCMOMNb30BaHMs.

[ns nepexoga K MmecTy 06bABNEHNS:
1. YcTtaHoBUTL Kypcop Ha UM PYHKLUUU NN NnepeMeHHoN B Koge nporpammbl.
2. Haxartb NMKM Ha nms yHKUMM nnu nepeMeHHoMN.

3. B OTKpbIBLUEMCS KOHTEKCTHOM MEHIO BbiGpaTh NYHKT MepenTn K 06bABNEHUIO.

[¥s]

L]

functi
Hnetio EII MNepermeHoBaTL

12 end_functio ‘-EI MNepeiT K 0BBLABNEHWID

—El [NepelT K MecTy WCNONL30BaHWA [+
|E] Konuposatk
[fﬁ Bcragutb

Buipesats

PucyHok 3.118

[lna nepexona K MECTY MCMNOMb30BaHNSA:
1. YcTaHOBUTb Kypcop Ha UMs oyHKLMMW UN NepeMeHHOi B kofe NporpaMMbl.

2. Haxatb NMKM Ha umMs doyHKLUMM Unv nepeMeHHOMN.

79



3 BbasoBble cBeaeHus

3. B OTKpbIBLLUEMCS KOHTEKCTHOM MEH!0 BbibpaTh NykT MeperTu kK MecTy ucnonb3oBaHus. OTKPOETCS CNNUCOK
MECT, B KOTOPbIX MCNOMNb3yeTcsl BbibpaHHasi nepeMeHHast nnm yHKUums.

Cxema* | Pegaxtop dyHkumn "function1”

1 function functionl: udint; //wma dyHKUMM W TUN OaHHLX BLXO4a
var_input //ofvABneHue BXOAHBIX NEPEMEHHBIX

inp € TunoMm paudeix bool
end_var EI] MeperMeHoBaTL

|—§ [NeperT K MECTY MCNONb30BaHWA 4 | functionl := bool_to_udint(inputVariable);

var [/o

locs Iﬁ KOHHpOBaTb nepeMmeHHaA C TWUNOM OaHHBIX real M Ha4anbHuM 3Ha4YeHwem 13.3

00 =l @ 1

end_var | [y Bcrasums

[¥e]

functio Brlpesathb

Y
» ©

12 end_function

PucyHok 3.119

4. Haxatb JIKM Ha BbibpaHHOe MecTo ncnornb3oBaHus. Kypcop nepemecTuTcs Ha CTPOKY, B KOTOPOW
ncnonb3yeTcs PyHKUNS NNy NepemMeHHast.

NepenmeHoBaHMe nepeMeHHOU UNU (PYHKL NN
Ons yoobHon paboTbl C MMeHaMu PyHKLMA U NepEMEHHbIX JOCTYMHO LieHTpanvM3oBaHHOE NepemMeHoBaHume.
[na nepenmeHoBaHus cneayer:

1. YcTaHoBUTbL Kypcop Ha UMS PYHKLMM Ui NepeMeHHON B Koae NporpamMmbi.

2. Haxatb NMKM Ha umMst doyHKLUMM UK NePEMEHHOMN.

3. B oTKkpbIBLIEMCS KOHTEKCTHOM MEHIO BbIOpaTh NyHKT MepenmeHoBaTh. VIMs BbiAennTcs 3eneHbIM BO BCEX
MecTax UCNomnb30BaHuS.

10

11 functionl := bool to udint(i
12 functionl := bool to udint(i |EI:I MNepevmeHoBaTL
13 49 Nepeiitv k o6bsBAEHMIO
14 end_function = _
-ﬂ MNepelT K MecTy MCNONL30BaHWA 2
[E] Konupoeats
IfE Beraeute
BoipezaTts

PucyHok 3.120

4. BBsecTu HOBOE UMS NepeMeHHON B 06racti o6bABNEHNS NePeMEHHbIX.

Cxema* | PegaxTop dyHrumn "functionl”

1 function functionl: udint; //wuma QyHKUMM WM TUN QaHHBX BLXO4a

2 var_input //obbAEneHne BXOAHLIX NepeMeHHBIX

3 inputl : bool; //exogHana nepemenHas ¢ Tunom gadHex bool

4 in2 : bool; //exogHans nepemenHas ¢ TunoMm gadHex bool

5 end_var

7 var //o0bABneHue NOKaNbHLIX NEepeMeHHbIX

8 localVariable : real := 13.3; //nokancHas nepeMedHasa € TUNOM fAaHHex real W HadansHveM IHaqeduem 13.3
9 end_var

16

11 functionl := bool_to_udint(inputl);

12 functionl := bool_to_udint(in2);

3

14 end_function
PucyHok 3.121

5. TlepemecTuTb Kypcop Ha APYryto CTPOKY B pegaktope yHkumiA. lNepemeHHasa byget nepenmeHoBaHa BoO
BCEX MeCcTax UCMoMb30BaHUS.
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Cnuncok ownbokK
B obnacTtun otobpaxeHns owmbok hopMmpyeTcs Tabnuua ¢ ONnMcaHNEM M PacnoNoXeEHWEM OLLUMBOK, AOMNYLLEHHBIX B
koge. [lnst nepexona B MecTo oLwnbkn cneayet aABaxabl HaxaTb JIKM no cTpoke ¢ oLmnbKon.

Bee gokymentsi ¥ () 2 us 2 owmBok

Ownbka Crpoka CronBey [okymeHT

MNepemerHas Variable He o6bsBneHa 10 32 function1
10 18 function1

HesepHble aprymeHTsl doyHKumn bool_to_udint

PucyHok 3.122

AkcnopT PyHKUMKU Ha ST
OkcnopTupoBaTbh OYHKUMIO B bain BO3MOXHO TOMbKO NpU OTKPLITON BKNagke peaaktopa dyHkuuun. [na akcnopta
dyHKLUMM cnepyeT BoiOpaTh B rMaBHOM MeHio Pann — JkcnopT B dpamn.
[nsa akcnopTta makpoca u3 naHenu 6MbnuoTekn KOMMOHEHTOB cneayerT:
1.  OTKpbITb PYHKUUIO B peaakTope.

2. Bbibpatb B rnaBHOM MeHo Pann — JkcnopT B chann.

®ann Bua [Mpubop Cepeuc |
D Hoewiii npoekT.., Ctrl+M

D COTKpEITE NPOEKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoXpaHuTE NPpoeKT Ctrl+5
CoxpaHuTe NPOeKT KakK.
Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOEKTE...

Co3nate MaKkpoc. Ctrl+5Shift+M

2KCNOPT B daiin...

Meyate... Ctrl+P

aji

MocaegHWE NPoEKTE »

Brixog

PucyHok 3.123

3. B oTKpblBLLEMCS OKHE BbIOpaTh MECTO pacnonoXeHUs U COXpaHUTb dann yHKUUKN C pacLumpeHmnem *.fst.
Mocne coxpaHeHns oTobpasnTtcs cooblyeHre 06 ycnewwHoM aKcnopTe yHKUNN.

UMmnopT ¢pyHKuMM Ha ST
Ecnu gns cosgaHust nporpaMmbl TpebyeTcs ncnonb3oBaTh PYHKLMIO, CO3OaHHY0 B APYrOM MPOEKTE, TO €€ MOXHO
UMMOPTMPOBAThL B MPOEKT.

[ns nmnopTa yHKUMM cneayeT BoibpaTth B rmaBHOM MeHio @ann — UmnopT un3 cdhanna.

NPUMEYAHUE
El MyHKT AMnopT 13 channa akTMBEH TONbKO Npy hOKyce Ha pegakTope CXeMbl.
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®aiin  Bua lMpwbop Cepeuc F

D Hoewit npoekT... Cirl+N
D CTKpBITE NPOEKT... Ctrl+0

CoxpaHuTe Tekywnid gokyment  Ctrl=Alt+5
@ CoxpaHuTe NpoekT Ctrl+5

CoxpaHUTE NPOEKT KaK...
Cosaate gain ¢ kirodom...

CBE,![EHMH O NPoekTe..

Coznate Makpoc... Ctrl+Shift+M

Wmnopt us daiina...

MeHenep KOMNOHEHTOE Ctrl+Shift+C

Iﬁl Mevatk... Ctrl+P
MocnegHre NpoekTe »
Brixog

PucyHok 3.124

B oTkpbiBlWEMCSH OKHe BblOpaTb HYXHbIM hain M HaxaTb kHornky OK. ®yHkumsi Oyget gobaeneH B naHenb
BubnunoTteka KOMNOHeHTOB B pa3gen ®yHkumum Ha ST, Tenepb ero MOXHO MCMNOMb30BaTh B MPOEKTE.

3.12.2 PaboTta ¢ (pyHKLMOHaNbHbIMKU 6GNokamMu Ha A3bike ST

Ons npubopos nuHeek npubopos MP100 (M02), MP102, MP200, MNP103, MNMP205, MNMP225 n WIMM120 goctynHo
co3[aHue nonb3oBaTenbCKMX OYHKUMOHANbHbBIX GNOKOB Ha A3blke ST.

Co3gaHue pyHKUMOHANbHOro 6noka
[ns cospaHusa dyHKUMOHanNbHoro 6rnoka cnegyer:

1. BblbpaTtb Ha NnaHenu nHcTpymeHToB Co3paTthb (PyHKUMOHaNbHbIN 650K Ha ST . OTkpoeTcs Bknagka
“PepakTop dyHKUMOHaNbLHoro 6rnoka”.
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Cxema* | Pegaktop dyHkumoHanbHoro 6noka "functionblock1” “rox
1 function_block functionblockl //uma dyukumonansHoro Bnoka.

2

3. // Npumep dyukumoHansHoro Bnoka Ha ST, KOTOpHIA ABAAETCA CYETYMKOM U MCNONL3YETCA ANA MNPAMOro c4YeTa.
4 // OnepauWa «nNpAMOA CHeT» BHNOAHAETCA NO NepegHeMy QpPOHTY WMNynbCca Ha Bxoge «U»,
5./ 4To yBennumBaeT 2HaYeHue BLIXOAHOrO CUrHana «Q».

6 // Npw noctynnexun Ha exon Res norvdeckoi «l», BbiXOA CHeTHMKa «(Q» yCTaHAaBNWBaeTCA B IHaYeHWe EBX0Aa
7

8 var_input //obbABneHume BXOAHLIX NepeMeHHbIX

9 U : bool; //exogHaAa nepeMeHHas ¢ TWNoM AanHeix bool

10 Res : bool; //exogHaa nmepemenHas ¢ Tunom gavHeix bool

11 N : udint; //exogHaa nepemeHHanA ANA 3Ha4YeHUA cHeTquka nocne cbpoca

12 end_var

13

14 var_output //obvABneHWe BLIXOAHBIX MEpeMeHHBIX

15 Q : udint; //BbixogHas nepemenHana ¢ Tunom gaHHeix udint

16 end_var

17

18 var [/obvABneHue nokKanbHbX MepeMeHHbLIX

19 CounterValue : udint; //nepemeHHan 4NA TeKyWEero ZHAYEHWMA CHETHUKAE

20 RTrig : bool; //nepemenHas ans onpegenenua nepegHero PpouTta Ha eBxoge «U»
21 end_var

22

23 if Res then

24 CounterValue := N;

25 end_if

26 if U and not RTrig then

27 CounterValue := (CounterValue + 1);

28 RTrig := U;

29 end_if

30 if not U and RTrig then

31 RTrig := false;

32 end_if

33 Q := CounterValue;

34

35 end_function_block

Bce aokymeHThI * @ 0 Owubok

Owwmbka Crpoka Cronbeu [okymeHT

PucyHok 3.125

NMPUMEYAHUE
|II Mo ymonuaHwuio nepsble TpuaLaTth NATb CTPOK PEAAKTOpa 3anosHeHb! WabnoHoM (yHKUMK.

3apaTtb nms pyHKUMOHanbeHOro 6rioka B NepBov CTPOKE pegakTopa.

3apatb HeobXxooMMOe KOMMYECTBO BXOLHbIX NEPEMEHHBIX B Or1oke 00bABNEHNsI BXOOHbLIX NEPEMEHHbIX
(var_input).

3apatb Heobx0aMMOE KONMYECTBO BbIXOAHBIX NEPEMEHHbIX B Broke 00bSBNEHN BXOAHbIX MEPEMEHHbIX
(var_output).

3apatb HeobxogMmMoe KONMYEeCTBO JTOKanbHbIX NepeMeEHHbIX B Brioke 06bABNeHns noKanbHbIX NEPEMEHHbIX
(var).

PaspaboTtaTb anroputM paboTbl hyHKLMOHANBHOTO GrloKa M B COOTBETCTBUM C CUHTAKCMCOM sidblka ST.

APUMEYAHUE
|I| MogpobHee cm. A3bik nporpammupoBaHns ST 12.

MepewiTn Bo BKNagky Cxema vnu 3akpbiTh BkNagky Pepgakrop dhyHKLMOHaNbLHOro 6oka.
DyYHKLMOHANbHLIN B6rOK COXPaHUTCA aBTOMaTUYECKM.

BbibpaTb pa3gen ®yHKUMOHaNbHbIe 6510ku Ha ST Ha naHen BubnuoTeka KOMMNOHEHTOB U NEPEHECTU
YHKLMIO Ha XONCT MpoeKTa.
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DyHKUWOHaNbHbIE 610KN HA .
ST

| 0

functionblockl  functionblock2

i T ey

b ®ynkumonanehbii Grok

M Makpocsl npoexTa

| Y oymamna st
o " @yHkuMoHanbHbie 6510KN Ha ST
PucyHok 3.126
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PepnakTop chyHKLUMOHanNbLHOro 6noka

xema* | Penakrop dyHkunoHansHoro 6noka "functionblock1” “rx
1{ffunction_block functionblockl //wma ¢yHkumoHansHoro Onoka.

2

3V / Npumep dyHxkumonansHoro Bnoka Ha ST, KOTOpuid ABNASTCA CYHETYMKOM M MCMNONB3YETCA ANA NPAMOro CHeTa.
4|// Onepauua «nNpAMOA CHeT» BHINONHAETCA No nepegHemy (QpoHTy umnyneca Ha Bxoge «U»,

5/ 4To yBenuu4mBaeT 3HaYeHWe BLIXOAHOIO CUrHana «Q».

6{)// NMpw noctynnexdun Ha Bxon Res norudeckoi «l», Beixoa cHeTHMka «Q» yCTaHaBAWBaeTCA B 2HadveHue exoga «N».
8 var_input //obvABneHne BXOAHBIX NMEpemMeHHbIX

9 U : bool; //exogwas nepemenHas ¢ TunoMm AaHHbix bool
10 Res : bool; //exogHwas nepemenHas ¢ Tunom AadHeix bool
11 N : udint; //exogwas nepemenHas ANA 3HadeHus cHeTquka nocne cbpoca
12 end_var
13
14 var_output //obvaBneHue BLIXOAHLIX MEepemMeHHbIX
15 Q : udint; //BbixogHaa nepemeHHas € TUNOM AaHHbix udint

6 end_var
18 var //obbABneHue nokanbHbIX MNepeMeHHbIX
19 CounterValue : udint; //nepemenHas ANA TeKywero 3Ha4YeHUA CHeTHMKa
20 RTrig : bool; //nepemenHas gna onpegenenwus nepegHero QpouTa Ha Bxoge «U»
21 end_var
22
23 if Res then
24 CounterValue := N;
25 end_if
26 if U and not RTrig then
27 CounterValue := (CounterValue + 1);
28 RTrig := U;
29 end_if
30 if not U and RTrig then
E RTrig := false;
end_if
Q := CounterValue;
end_function_block
2

Bce nokymeHThI v o 0 Owwmbok

Owwnbka Crpoka Cronben, /[okymeHT
3

PucyHok 3.127

3neMeHTbl pegakTopa yHKUMOHANbHOIo Grioka:
1. Homepa cTpOK — 3arnofHAeTCs aBTOMaTUYECKN MO KONMUYECTBY HanncaHHbIX CTPOK Koaa.
2. PepakTop Koga — o6nacTb pefakTUpoBaHUs Koda ¢ oyHKLUMEN NOACBETKN CMHTAaKCHCa.

3. Cnucok owmnbok — obnactb 0TO6pakeHns OLLNMBOK.

NMPUMEYAHUE
AHarnormyHo pefakTopy pyHKUMM peaakTop dyHKUMOHarNbHOro 6rioka NoaaepKuaeT yHKLUUM CHUMNMETOB

OTCNEXMBaHMS MecTa 00bSBNEHNS U UCMOMb30BaHUS nepemMeHoBaHNA N OTCIEXNBAHNA owmnboK .

AkcnopT (hpyHKUMOHaNbLHOro 6noka Ha ST

OkcnopTupoBaTh (PyHKLMOHanNbHLIN Onoke B ann BO3MOXHO TOMbKO NpM OTKPbITOWM BKNagke pedakropa
dyHKUMOHanbLHoro 6rnoka. Ona akcnopTta dyHKUMOHanbLHoro 6noka cnegyet BbibpaTh B rmaBHOM MeHio Paun —
AkcnopT B chann.

[ns akcnopTa dyHKUMoHanbHoro 6roka 13 naHenu 6ubnnoTekn KOMNOHEHTOB CreayeT:
1.  OTKpbITb PYHKUMOHAmMBHBLIV BNOK B pefakTope.

2. BblbpaTb B rmaBHOM MeHo ®ann — JkcnopT B dann.
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®anun Bua [pubop Cepeuc |

D Hoewiii npoekT... Ctrl+M
D OTKpEITE NPOEKT... Ctrl+0

CoxpaHuTe Tekywnid gokyment  Ctrl+Alt=5
@ CoXpaHuTE NPoeKT Ctrl+5

CoxpaHWTE NPOEKT Kak...
Cosnate qaitn c kYoM,

CBE,![EHMQ O NPOSKTE..

Cosnate Makpoc... Ctrl+5Shift+M

3KCNopT B Gain..

Iﬁl Meuare... Cirl+P
MocaegHue NpoekTe »
Brixog

PucyHok 3.128

3. B oTKpbIBLUEMCS OKHE BbIOpaTh MECTO PACMONOXEHNUSI U COXPaHUTL dain pyHKUmMoHanbHoro 6rioka ¢
pacwmpeHneM *.fbst. Nocne coxpaHeHus oTobpasnTcsi coobLleHre 06 yCnewHoM aKcnopTe
PyHKLUMOHanbLHoro bnoka.

MUmnopT cbyHKuMoHanbHoro 6noka Ha ST

Ecnun ansa cospgaHus nporpamMmmbl Tpe6yeTc;| ncnonb3oBaTb (byHKLIMOHaJ'IbeIIZ Onok, co3naHHbIi B Opyrom npoekTe,
TO €ro MOXXHO MMIMOPTUPOBaTb B MPOEKT.

[nsa nmnopTa dyHKUMOHanbHOro 6noka cneayet BolbpaTh B rnaBHOM MeHio @ann — UmnopT u3 channa.

NMPUMEYAHUE .
m MyHkT UMNopT 13 chaitna akTBeH TONbKO Npu hOKyce Ha peaKTope CXEMbI.

®ann Bua [Mpwbop Cepewnc |
D Hobwii npoekT.., Ctrl+N

D OTKpEITE NPoEeKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoxpaHuTE NpoekT Ctrl+5
CoxpaHUTE NPOEKT Kak...
Cozaate dain ¢ KIHYoM..

CBE,![EHMQ O NPOEKTE...

Coznate Makpoc.. Ctrl+5Shift+M

Mmnopt us daina..

MeHepxep komnoHeHToE Ctrl+Shift+C

Iﬁl MeyaTb.., Ctrl+P
MecnesHue npoekTE »
Brixog

PucyHok 3.129

B oTkpbiBLIEMCHA OKHE BblIOpaTh HYXHbIA harin u HaxaTb kHonky OK. ®yHkumoHanbHbI 6rnok 6yaet nobasneH B
naHens Buénuoreka KOMNOHeHTOB B pa3aen ®yHKUMOHanNbHbIe 6nokn Ha ST, Tenepb ero MOXHO MCNOb30BaTb
B NMpOEKTE.
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4 Hactpolika npnbopa

4 HacTtpouka npubopa

YT106bl OTKPbLITb OKHO HAacTpoek Npubopa, crneayeT HaxaTb Ha KHOMKY |;| Ha naHenu MHCTPYMEHTOB uUnu BblGpaTth B
rnaBHom meHto NMpubop — HacTtpoinka npubopa.

Hacrpoiika npubopa — O >

—}- MinTeppeiics
—1-R5485, Cnot 1, Slave
Cam, 16
Momynu paclunpetna
—1- Bxogm
1+ AHamoroBbie
[} dmuckpeTHeie
—1- Brixoas B e

(+}- [dmckpeThbie

MNpounTaTe J3KpLITE

PucyHok 4.1
B nesow 4YacTy okHa HacTpoek npnbopa coaepXuTcs AepeBo ¢ pasaenamm:
+  OkpaH;
* Yacsl;

* WHTepdpeiicyi;
*  Mopaynu paclumpeHus;
e Bxopgbl 1 BbIXxoabl.
NPUMEYAHUE .
|I| lMepeyeHb pasgenoB MOXET OTNMYaTbCs Ans pasHbix Mogernen npnbopos.

B npaeoli YacTu okHa HacTpoek Npubopa oTobpakatoTcst HACTPOWKN BbIGpPaHHOMO pasaena.

Bce ycTaHoBneHHble HacTpovikM AnA npubopa, 3a WCKMYEHUMEM YacoB, COXPaHAIOTCA BMeECTe C MPOEKTOM.
Hactpoliikn npubopa He TpebytoT nogknoyeHms npubopa.

HacTponkn gna npubopoB Ha HoOBoW nnaTtdopme

[na npnbopoB Ha HOBOW MnaTtdopMe OKHO HACTPOeK npubopa MMEET OpYron MHTepdenc n cogepxut Gonblue
pasgenos. [lapameTpbl B NpaBon YacTu OkHa oTobpaxaroTcsi B TabrnvyHoM Buae.

B neBoit YacTu okHa HacTpoek npubopa B AepeBe NOMMMO OCHOBHbIX FPYMM AOCTYMHbI AOMOSIHUTENBHO HACTPOWKM:

e Ethernet;
* [logkntouyeHne k OwenCloud;
* [laponb;
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4 Hactpolika npnbopa

Hacrpoiika npubopa - O et

# [IMCKpPETHO-aHAN0TOBLIE BXOAbI
(4] AHanoroesie BIXO4bI
- BLICTPBIE AMCKDETHLIE BXOAB
# [dMcKpeTHbIe BXO bl
= OuckpetHeie IWMM-aoixogw
Nonb3oBaTensCckMe CBETOAMOARI (Fn)
# [JmckpeTHBIe BRIXDAB
& OwenCloud
Noruvka
Modbus Slave
Hactpoiikw nopta RS-485 1 ; S CTEICON ) T Tt
Hactporkm nopra RS-485 2
batapen
Hacrpo#ixw npubopa
Cratyc npubopa
Apxwe
12} Yacw peansHOro BpemMeHn
Macrep Modbus
Napone
Yacw
CeteBnle HACTPORKK
Moaynm paclumpeHms

33KPLITh

PucyHok 4.2
4.1 IKpaH

HaCTpOVIKM 3KpaHa AOCTYMHbI TOJIbKO And I'Ipl/l60p03 C ancnneem.

Hactpolika npubapa - O *

MopcBeTka sKpaHa: AxmveHa 3 c hd
Yack
= MhTepdeictl

=1 RS485, Cror 1, Slave

ApkocTs: 0%

KoHtpacT: 1A

----- Momynu paclumperua
[=} Bxog
@--Mmroaue
I_i}--ﬂncrcpemue
[=- Beixonsl

E}",D.HBKDBTHHB

Mpountats 3akpeiTe

PucyHok 4.3

MepeyeHb NapaMeTpoB 3aBUCUT OT TuMa npubopa.
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4 Hactpolika npnbopa

MoacBeTka 3kpaHa — B BbiNagaloleM MEHI0 MOXHO BblOpaTb ANUTENbHOCTL PaboThl MOACBETKM C MOMEHTa
MocreaHero AencTBnsA Nonb3oBaTerns.

ApKocTb — HacTpoyika ApkocTu akpaHa, ot 0 o 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTU oToBpaxkaembix cumaoros, oT 0 4o 100 %.

KHonka npO‘WITaTb ncnonb3yeTca Ana CHNTbiIBaHNA TEKYLLUMX HACTPOeK 3KpaHa 13 NoAKNn4YeHHOoro r|p|/|60pa.

4.2 Yachbl

B pasgene Yacbl HacTpamBaloTca 4achl peanbHOro BpemMeHu npubopa. HacTponkm 4acoB pearibHOro BpeMEHMU
TpebytoTcsa Ang paboTbl CUCTEMHBLIX NEepeMeHHbIX 1 @b nporpammbl.

Hactpoiika npnbopa — O *
—} MNpuSop Data v Bpema
Swpan Oata: |[05.03.2019 Bpema: (11:27:26 =

—t- Mnepdeitch CMHXPOHUIBUMA © KOMMLITEDROM JanucaTe

—}-R5485, Cnot 1, Slave

Cam, 16 Koppekuma

Momynm paclwmpenna Omknorenme: 0 cex/mec 3anucate

—1- Bxoge

(+} Avamoroebie

(+} [WCKpETHLIE
—}- Brixxoosl

[+ [dmnckpeTHbie

[pouKTaTh JaKpLITE

PucyHok 4.4

Hdata v Bpems
,El,aTa N BpemMd 3agaroTCA B COOTBETCTBYHOLLNX NMOJIAX.

Ons CMHXPOHM3aLUMM 4YacoB peaJjibHOro BpeMeEeHU npm6opa c vacamu [1K cnegyetr OTMETUTb  ralnodky
CVIHXpOHVI3aL|VI$I C KOMMNbOTEPOM — NOoJiA HOatan BpeMﬂ CTaHYT HEaKTUBHbI.

Lata v spema

Oara: |[05.03.201% - Bpema: (11:28:4% =

CI-"IHKDOHHSELI.I-"I.H C KOMNBOTERDM JaNKCaTb

PucyHok 4.5
Y106kl 324aTb HOBbIE 3HAYEHUS A8 YaCOB peanbHOro BpeMeHu npubopa, criedyeT HaxaTb KHOMKy 3anucaThb.

Koppekuus

None OTKNOHeHue CNyXUT Ond ykasaHuda norpelHoOCTn Xod4a 4acoB pealibHOro BpemMeHu npm60pa B CeKyHOax.
Ecnn vacel pearnbHOro BpeMeHu an6opa cnewart, ToO 3Ha4eHune yKa3biBaeTCA CO 3HAaKOM MUHYC. KOppeKLI,VIFI Ha
YKa3aHHYyK BEJNTMYUHY NPOUCXOAUT paBHOMEPHO B Te4deHne Mmecqaua.
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4 Hactpolika npnbopa

Koppekuwma

CmenoHerne: 0 cek/mec JanmucaTb

PucyHok 4.6

UTtobObl 3ag4atb HOBOE 3HAYEHWE KOPPEKLUUU AMsi YacOB peanbHOro BpemeHun npubopa, cnegyet HaxaTb KHOMKY
3anucartb.

KHonka npO‘-IVITaTb ncnonb3yeTtca Anda CYHUTbIBAaHUA TEKyLWMX HaCTpOeK 4acoB peanbHOMo BpemMeHU U3
NOAKITKOYEHHOIo an6opa.

HacTtponkn gna npubopoB Ha HoOBow nnaTtdopme

NPUMEYAHUE
El Cnuncok npnbopos Ha HoBon nnardopme cM. B pasgene O nporpamme.

OKHO HacTpoWwiku YacoB Ansi NpubopoB Ha HOBOW NnatgopmMe MMeEeT ApPYron UHTepdEnc U He MMEET KoppeKLmn
BpemeHn (Mpubopbl annapaTtHO To4yHee). HacTpoinka yacoBoro nosica Tpebyerca Ans KOPPEKTHOro oTobpaxeHus
MECTHOro BpeMeHU, Tak Kak B npubope 3HayeHue BpeMeHU XpaHUTCS B BuAe cpenHero BpemeHu no [puHBuuy
(GMT). BknoyeHne napameTrpa YCTaHOBUTbL 4acOBOM MOSIC KOMMbIOTEPA CUHXPOHU3UPYET Yacbl pearnbHOro
BpemeHu npubopa ¢ yacamu MK,

Hactpoiika npubopa - O *

—t Mpusop
Noruka
[WcKpeTHEIE BXOALI ,D,ETB W BpeMA
—}- [IcKpeTHEIE BLXOObI
BezonacHoe COCTORHUE llate: 17.03.2022 16:07-16
MonezoBaTEnsCKWE CBETOOMC

4k

— Madbus Slave YCTaHoBWTE AaTY W BpEMA KOMNLKTEPa
[Npaea yaaneHHoro AocTy!

HacTtpoiiku nopra RS-485
Apxue
—} CeTeBkle HACTPOHKM
HacTpoiiku Ethernet
HacTpoiiki noaknkueHKs
—}-Yackl peansHOro BpEMeHK
lNepereHHele 0aTLl M Bper
Batapen
Cratyc npuSopa

Yacoeoi noAc

YCTaHOBWTL YAcoBOA NOAC EOMNBHTERE

3anucate MNpountaTe

Onk

.'r;uﬂom;'nu PacLUMPEHHA

3aKpbITh

PucyHok 4.7

4.3 ObMeH no cetu

* WHTepdenco 4.3.1;
+ Modbus 4.3.2

4.3.1 UHTepdencel
B paspene UHTepdenchl HacTpamBaloTca napameTpbl UHTEPdENCOB CBA3N nNpubopa ¢ ApyrmMu yCTpOMCTBaMU B
cetu.

JocTynHbl cneaytoLlmne nHTepenchbl:

e RS-4854.3.1.1;
e Ethernet4.3.1.2.

WHTepdericol cBa3m paboTtatoT no npotokony Modbus 4.3.2.1.
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4 Hactpolika npnbopa

[No6aBuTtb MHTEpcenc

Y106kl 06aBUTL UHTEPGENC CBA3N, cnepyeT HaxaTb NMKM Ha pasgen UHTepdenchbl B fepeBe HAaCTpPoOeK 1 BbiGpaTb
[Ho6aBuTtb HTEpcenc.

WMHTeppeatinn

Moy g JobaeuTe uHTEpdeic ¥ R5-485
—|- Bxogw

+}- AHanoroBbie

+} dnwckpeTHoe
—} Beiooasl

+} dnwckpeTHoe
PucyHok 4.8

WHTepderic Byaet gobaeneH B AepeBo C mapameTpamy No ymomndaHuto. Mimsa mHTepderica coctont u3 Homepa
3aHMMaeMoro B Npnbope cnoTa u pexuma uHTepdenca.

—| MuTepmelich
—|-R5485, Cnot 1. Slave

PucyHok 4.9

KonuuectBo nHTEpENCOoB CBA3M A1 NpMbopa He MOXET NPEBbLILWATh KONMYECTBO CNOTOB B Npubope.
3ameHalypaneHue uHtepdenca

[nsa 3ameHbl unu yaanenust nHTepdenca cnegyet Haxatb [MKM Ha nvs nHTepderica B AepeBe HaCcTpoek 1 BbibpaTb
Heobxoanmoe AencTBueE.

—| MHTepteiich
—|-R5485, CpoT ™™
& BameHuTe nHTepDeic »
Cam, 18

Mozyni paciimp ¥aanuTe WHTepdelc
—|- Bxonw

+}- AHanoroBbie

+}- [IwckpeTHbIE
—} Boionn

+}- [IwckpeTHbIE
PucyHok 4.10
4.3.1.1 RS-485

MapameTpbl MHTEphenca

Ona uaMeHeHus napameTpoB WHTepdelica ero criefyeT BblbpaTb B [epeBe HacTpoek. B npasoi yact okHa
HacTpoek npubopa oTobpasaTcs napameTpbl MHTEpdeENnca.
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4 Hactpolika npnbopa

Hactpoiika npuBopa — O *
—t MNpwBop MomygynnekcHeii weTepdeiic nepenaun AakHex. JnuHa nuske go 1200 M (Be3 noeTopuTensii), MOXHO NoSKMYHTE A0 16
Skpan yCTROMACTE.
Yack
=} MrTepdeitce ﬁé CrenaTs no yMondaHuo E|J. 33BONCKKE HACTPOAKK
Cam, 16 Twn wHTeppeiica: R5-435
Momynmn paclumpenna Homep cnota: 1 -
=t Bxome: Pexum:  Slave -
(+} AHamoroBbie T
+}- OuckpeTHeie
= Per Ckopocte: 115200 -
—|- Beixoosl
() OrckpeThble Uemocts: | Het i
Yucno cron-Gur: 1 -
BuThl gaHHe: 8 A
10
KommerTapui:

MpoykTaTe 38KPEITE

PucyHok 4.11

Homep cnota onpegensieT kakow cnot npnbopa 3aHMaeT nHTepdeic.

Pexumbl nHtepdenca:

+ Slave 4.3.2.3 — npnbop siBNsieTCa BeAOMbIM, 3HAYEHMS KOTOPOro OnpaLunBaKTCs APYrMM YCTPOMCTBOM.
+ Master 4.3.2.2 — npnbop CYNTLIBAET U 3aNMCLIBAET 3HAYEHNSI BEAOMbIX YCTPOWUCTB, NOAKIMIOYEHHbIX MO
UHTepdency cBA3su.

KHonka @ Coenartb no YMON4YaHUK — COXpaHAEeT BBeAeHHbIe B NoJNiA AaHHbl€ KaK napaMeTpbl MO yMON4aHuIo.

KHonka E“’ 3aBoAcKMe HacTpoMkum — oTobpaxaeT B MOMsAX BBOAA 3aBOACKME HACTPOMKM Ans MOAEnu
NOAKIOYEHHOro Npubopa.

OcTanbHble NapameTpbl BBOASTCA B COOTBETCTBUM C 3a4a4aMm NPOEKTa U TEXHUHECKNMN XapakTEPUCTUKAMU OPYTUX
YCTPOWCTB B CETU.

NPUMEYAHUE
MapameTpsbl «lMpoTokon» n «MHTepBan Mexay 3anpocaMmun» akTUBHbI TONbKO B pexume Master.
KHorka MpounTtaTtb CUMTBIBAET TEKYLLME NapameTpbl MOAKIHOYEHHOTO Npubopa.

Mocne 3agaHna napameTpoB MHTepderica criedyeT HaxaTb KHOMKY 3aKpbITh. [lapameTpbl BCTYNatoT B CUIy nocre
nepesarpy3sku npuéopa no NUTaHWIo UMK Nocrne 3arpy3ku NporpaMmel B Nnpuop.

MapameTpbl HTEepchenca ansa npubopos Ha HoBou nNnaTtdgopme

NPUMEYAHUE
III Cnmncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.

Ons npubopos Ha HoBoW NnaTdopme napameTpbl MHTepderica HaxoasaTcs B pasgene Hactpownkn nopta RS-485 B

pepeBe HacTpoek. B npaBon 4actu okHa HacTpoek npubopa oTobpaxaiTca napameTpbl MHTepdenca. OkHO
HaCcTPOEeK UMEET BN KaK Ha PUCYHKE HUXKE.
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4 Hactpolika npnbopa

Hactpolika npubopa

—i DAUL O
NuckpeTHbIA pe
Ananoroesiii pe:
—-Bxon &
NuckpeTHBIA pe
AHanoroBsIA pe
MarMepeHHkIe 3HaYeHHS
—Modbus Slave
lNpaea ynaneHHoro noc
OwenCloud
HacTpoiikw nopra RS-485
Apxue
—- CeTepbie HAaCTPOKN
Hactporiku Ethernet
HacTpoiiku nonknoyer
Yackl peansHoro BperMeHi
Batapen
Cratyc npusopa
Maponk
Yachl
Momynu pacLuMpeHus
L] »

KmA

Pexum COM-nopta
Cropocte COM-nopTa
Pasmep naHHBIX

Kon. cton-6utoe
KOHTpONE YETHOCTK
RSDL

Pexnm COM-nopta
Modbus pernctp: 520

3HaueHne
RS485
9600
8 But
1 cTton
Het
0

- (| >

MNepemennan
< He Boibpana >
< He Boibpaqa >
< He BoifipaHa >
< He Boibpana >
< He Boibpaqa >
< He BoifipaHa >

3aKpLITb

RSDL - 3agepxka otBeTa npnbopa no cetn RS-485.

4.3.1.2 Ethernet

PucyHok 4.12

Hactpoiikn Ethernet goctynHbl ans npubopoB Ha HoBow nnatdopme B MeHio Hactpomku Ethernet B pasgene
CeTeBble HACTPOMKM JepeBa HACTPOEK.
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Hactpoiika npubopa — O >
—}-Bxon 5
“ g 3HaueHne MepererHan
NuckpeTHbil THN
T Terywwmit IP agpec < He BelifipaHa =
= o
Tekywan Macka noaceT < He BeifipaHa =
O WCKPETHBIA TN
Tewkywwit IP agpec wniwza < He BeifpaHa =
Wzmepertsle sHauetwn float
DMS cepeep 1 0.0.0.0 < He BelfpaHa >
—} AHEROroBLIE BELXOOL
DMS cepeep 2 0.00.0 < He BeifipaHa =
—}- KoHthury paumn
B 1 YeTaHoewTe IP agpec 10.2.11.0 < He BelfpaHa =
BIXO0
A 2 YCTaHOEWTE MACKy NogceT 255.255.0.0 < He BelfpaHa >
IO
YetanoewTs IP agpec wnwosa 10211 < He BeifipaHa =
PoprupyemMble 3HauetuA float
Pesmra DHCP Beikn. < He BelfpaHa =
—}- Modbus Slave
MNpaea yoanénnoro goctyna ks Owen Cloud
UNM CLOUD
Hactpoitkw nopra R5-485
Apowe
CocTortke GaTapen
—|- CeTeBrie HECTPORKK
Hactpoitku Ethernet Texywwit IP agpec
HacTpoitkw noakmouetun k Owen Cloud MuHumaneHoe sHavenwe: 0.0.0.0
MakcumaneHoe sHauenme: 255 255 255 255
Cratyc npwiopa Modbus permcTp: 26
MNaponk
Yackl
28KpLITE
Mogynm pacwwpetun -

PucyHok 4.13

B okHe HacCTpoeK OT06pa)KaIOTCﬂ TeKyLine ceTeBble NnapamMeTpa an60pa, a TakXe 3a4atloTcA HOBbIE.

Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom Npubop crieayert nepesarpysuTb.

NPUMEYAHUE
Mocne 3apaHusa HoBoro IP-agpeca npubopy notepsietcs coeanHeHmne ¢ MNMK. [nst HOBOro CoeanHeHNs! HyXXHO

ykasaTb HoBbIN IP-agpec (cM. HacTporika nopTa n nogkntodeHve npubopa 3.6).

4.3.2 Modbus

« Pabota no npotokony Modbus 4.3.2.1;
¢ Pexunm Master 4.3.2.2;
e Pexwnm Slave 4.3.2.3.

4.3.2.1 Pa6ota no nportokony Modbus

O6wue ceBegeHus

MHTepdericbl cBasn pabotator no npotokonam Modbus-RTU (Master/Slave) unn Modbus-ASCIl (Master/Slave).
YcTponicTea B pexume Slave onpegensaioT NpoTOKON aBToMaTtuyeckn, Ang yCTPOUCTB B pexrume Master Heobxogmumo
BbIOpaTh NPOTOKOM B HACTPOMKaX.

[nsa opraHnsaumm obmeHa JaHHbIMK B CETU Yepes3 UHTepdenc ceasm Heobxogum MacTtep ceTu — yCTPOWCTBO B
pexume Master. OcHoBHas yHKUMA MacTtepa ceTn — nHMuumnpoBaTb OOMEH AaHHbIMM.

Ha nuHumn ceasm 00nycKaeTca Hann4yne TorbKo O4HOro yCTpOIZCTBa B pexunve Master.

NPUMEYAHUE
|II Mpubopbl NP110 1 MNP 114 moryT paboTaTk TOMNLKO B pexvme Slave, ecniv kK HAM nogkntodeH mogyne MNP-
Ocob6eHHOCTU paboThbl B pexxume Master

MIN485.
Ecnu npnbop pabotaeT B pexume Master, TO 4N MUHUMM3aUUN BPEMEHU MOMYYEHNSA OaHHbIX CO BCEX YCTPOMWCTB
pekomMeHayeTcs:

* eCnv OA4HO UMK HecKornbKo Slave-yCTPONCTB He NOOKITOYEHbI NN HEQOCTYMHbI, TO PEKOMEHOYETCH
npeaycMOTPETb B Mporpamme G6r1oKMpOoBKY onpoca 3TUX YCTPOMCTB UITN COKPaTUTb 4O MUHUMYMa NapameTp
«TarimayT oTBETa» Ans 9TnX yCTponcTs. B npoTnBHOM crniyyae Bpemsi onpoca byget pactu
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NPONOPLMOHanbHO KONMUYECTBY HEMOAKMIOYEHHbLIX YCTPOWCTB U BENMYMHE YCTAaHOBIIEHHOIo napamMerpa
«TanmayT oTBETa» ANSA 3TUX YCTPOWUCTB;

* BO BpeMms yCTaHOBKM NapameTpa «/IHTepsBan Mexay 3anpocamuy» criefyeT y4mTbiBaTb KonmyecTso Slave-
YCTPOWCTB 1 obLlee KonMyecTBo 3anpocoB. Ecnun Bpemsi 06paboTku Bcex 3anpocoB 3aHMMaeT 6onbLue
BPEMEHMN, YeM yCTaHOBMEHO napameTpom «HTepBan mexay 3anpocamu», To AaHHbIN napameTp byaet
UrHopmpoBarbCcsl.

OWEN Logic no3sonsaeT 3anporpammMmmpoBaTb onpoc Ao 32 yCTPOMCTB MO O4HOMY UHTEpPdIENCY CBA3M ANsi NpnbopoB
MP103, MNP205, MNP225, n go 16 ycTponcts No oAHOMYy MHTepdency Ans ocTanbHbiX npubopos. [onyckaeTcs
NCnonb3oBaHNe OAMHAKOBbLIX a4pPeCcoB Y UMEH NEPEMEHHbIX OS5 KaXK4oro yCTponcTaa.

KonunuectBO MHTEepdencoB cBA3N

KonnyectBo wuHTepdencoB cBs3n npubopa 3aBUCUT OT KOMWYECTBO CMOTOB nogkmtouveHus. Ecnn npmbop
nogaepxveaet paboty A0 ABYX UHTEPdENCOB CBA3WN, TO MX MOXHO HAcTpouUTb Ha paboTy B ABYX HE3aBUCUMbIX
ceTsix.

Ocob6eHHOCTM HacTpoukn npubopos ¢ nnartoun MNP-UM485

Ecnu npubop ¢ yctaHoeneHHon nnaton NMP-UIM485 HacTpoeH Ha paboTy B pexume Master, TO pekomeHOyeTcs
NOaKNIYNTL NoATArMBaloLLME PE3UCTOPbl NIMHMK cBA3M A 1 B ¢ NOMOLLLIO yCTaHOBKU nepemMbldek Ha nnate [P-
UM485. inga pexuma Slave pekomeHaOyeTcs OTKNIOYEHWEe NOATAMMBAOLWNX PE3UCTOPOB.

MoaTarneatowme pe3ncTopbl yCTaHaBNMBaKOTCA ANdA 3adaHna onpeaeneHHoOro CoOCToAHuA TNIMHUK CBA3N, KOraa B CETU
HEeT nepegayn. Pe3l/ICTOpr yCTaHaBnnBakTCA B OOHOM MeCTe CETU, KaK npasuiio, Bo3ne np|/|6opa B pexunve Master.

CraHpapTHbie koAbl ownbok Modbus

* 01 — nNpuHATLIN Ko PYHKUUKN HE MOXET ObITb 06paboTaH;
* 02 — agpec gaHHbIX, YKa3aHHbIM B 3anpoce, He4OCTYMEH;
* 03 — 3HayeHMWe B Nnore AaHHbIX 3anpoca, ABMAeTCs He4OMyCTUMOWN BEMUYMHOWN.

®DYHKUMM N 06nacTu faHHbIX

Mpu 3anpoce Master obpallaeTtcs k ogHOW U3 obnacren namAaTu Slave ¢ NoMoLb byHKUMKU. O6nacTb namATU
XapakTepu3yeTcs TUMOM XPaHSILLNXCS B HEW 3HAYEHUN (OUTLI/PErncTpbl) N TUNOM AOCTYNa (TONbKO YTEHNe/MTeHME U
3anvchb).

Tabnuua 4.1 — O6nacTu gaHHbIX npoTtokona Modbus

O6nacTb AaHHbIX O603Ha4yeHune Twun AaHHbIX Tun pocTtyna
Coils (Peructpbl donaros) 0x ByneBbin YUTteHne/3anucb
Discrete Inputs (duckpeTHble Bxoapl) 1x Bynesbin Tonbko YTeHne
Input Registers (Pernctpbl BBoga) 3x LlenouncneHHbin Tonbko YTeHne
Holding Registers (Pernctpbl 4x LienouncneHHbin UTteHune/3anucb
XpaHeHus1)

Kaxgast obnactb namaT COCTOUT U3 ONpedeneHHoro (3aB1CALLLErO OT KOHKPETHOTO YCTPOWMCTBA) KONMMYeCTBa siUYeekK.
Kaxgasa sdenka MMeeT yHuKanbHbI agpec. [Ons KoHdurypmpyembix YCTPOUCTB Mpou3BoauTenb npegoctasnser
KapTy PermcTpoB, B KOTOPOW COAEPXKUTCHA MHAOPMaLUA O COOTBETCTBUM NapamMeTpoB YyCTPOWCTBA U UX agpecos.
[ns nporpaMMupyembix YCTPOWCTB Morb3oBaTernb hopMUPYET Takyl KapTy CamMOCTOATENbHO C MOMOLLLI cpedbl
nporpamMmmmnpoBaHud. CyLecTByOT YCTPONCTBA, B KOTOPbIX COYEeTaloTCA 06a pacCMOTPEHHbIX Criyyast — y UX KapTbl
perncTpoB ectb CbI/IKCI/IpOBaHHaﬂ 4acCTb M 4acCTb, KOTOPYH Nnofb3oBarteslb MOXeT OOMNOJSIHUTb B COOTBETCTBUU CO
CBOEeW 3aja4ven .

B HekoTOpbIX yCTpoMcTBax 0b6nactu namaty HanoxeHbl Apyr Ha gpyra (Hanpumep, 0x 1 4x) — T. e. Nonb3oBaTerb
CMOXeT obpawatbesi pa3HbiMU PYHKLMSMU K OOHUM 1 TEM XKe permctpam.

®DyHKUMA onpegensdeTr onepaumio (Y4TeHwe/3anucb) M obrnacTb namsaTh, C KOTopon 3Ta onepauns 6yger
npounssegeHa.

Tabnuua 4.2 — OcHoBHble yHKLUMM npoTokona Modbus

Kopn cbyHkumm Uma dyHKunn BbinonHsiemas komaHAa
1 (0x01) Read Coil Status UTeHne 3HaYeHnin N3 HECKOMbKNX PErMcTpoB cnaros
2 (0x02) Read Discrete Inputs | YTeHue 3Ha4YeHUIN N3 HECKOMNBKUX AUCKPETHLIX BXOA40B
3 (0x03) Read Holding Registers |YTeHne 3HauYeHWIn U3 HECKOIbKUX PErMCTPOB XpaHeHNs
4 (0x04) Read Input Registers | YTeHne 3HauYeHWIn U3 HECKONBbKMX PETMCTPOB BBOAA
5 (0x05) Force Single Caoil 3anucb 3HadYeHus B oaunH perncTp dnara
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MpogomkeHue Tabnuubl 4.2

Kon doyHkumnmn Umsa dpyHKkuun BbinonHsemas komaHaa
6 (0x06) Preset Single Register |3anucb 3Ha4yeHNsa B 0OOUH PErucTp XxpaHeHus
15 (OxOF) Force Multiple Coils 3anuck 3Ha4YeHW B HECKOMNbKO perucTpoB draros
16 (0x10) Preset Multiple Registers | 3an1cb 3Ha4eHWIN B HECKOMNBbKO PerMcTpoB XpaHEHUs

B pasnuyHbIX JOKYMEHTax MAeHTUYHble 0603HaYeHMS MOryT MMEeTb PasHblii CMbICIT B 3aBUCUMOCTM OT KOHTEKCTA.
Hanpumep, npedumkc 0x 4acTo MCMONb3YIOT KaK YKa3aHne Ha LWeCTHaALaTEPUYHYHO CUCTEMY CUUCIIEHUS, MO3TOMY B
ogHom cnyydae 0x30 moxer obosHauvatb «30-h 6uT obnactm namsitn coils», a B gpyrom — «agpec 30 B
wecTHaguatepuyHon (HEX) cucteme cuncnenunsa» (Mpu 3TOM OaHHbLIN agpec MOXET OTHOCUTLCS K nobon obnacTtu
namsTu).

Onpoc Slave MOXeT 6bITb OAUMHOYHBIM UM FPYNNOBbLIM. [1py 0AMHOYHOM onpoce Master cuMTbIBaeT Kaxabin 13
napameTpoB Slave oTgenbHOM KOMaHOOoMN.

MNpn rpynnoBom onpoce Master cuMTbiBaeT ogHON KOMaHLOM cpa3y HECKOSbKO MapamMeTpoB, YbM agpeca B KapTe
PerncTpoB pPacnonoXeHbl CTPOro MNOCNEAOBATENbHO W HE UMENT paspbiBoB. [PynnoBon onpoc Mo3BONSeT
YMeHbLUUTb TpaduK B CEeTM M Bpems, 3aTpadvMBaemMoe Ha Onpoc YCTPOWCTBA, HO B HEKOTOPbIX Cryyasx ero
NpMMeHeHne HEBO3MOXHO (U BO3MOXHO C OrpaHNYeHnsIMI) 13-3a nHanBuayanbHbix ocobeHHocTern npubopa.

Bpewmsi onpoca u Tanm-ayT oTBeTa

Mpnbop hopmmpyeT 3anpockbl C NEPUOANYHOCTBLIO, 3aaHHOM B MapamMeTpax onpaiuvMaemoro yctponcrtea Mepuoa
onpoca. Bpemsi oxvngaHus oTBeTa Ha 3anpoc 3agaetcs B napameTpe TammayT oTBeTa. Ecniv 3a ato Bpemsi oTBeT
He nocTtynaeT, To npubop noeTopuT 3anpoc N pas, rae N — napameTp Kon-Bo nonbITOK. [Mpn oTCyTCTBUM OTBETA
nepemeHHas Ctartyc npumet 3HadeHue O (False).

Mopsaaok perucTpoB U NOpAAOK 6anT

Mopsgok cnepoBaHus perucTpoB/6aiT BaXeH NpU CUUTBIBAHUW CUCTEMHbIX MepemMeHHbix dopmata FLOAT
(aHanoroBble Bxoabl/Bbixoabl) Npubopa B pexxume Slave.

MepemeHHblie OWEN Logic npu pabote no Modbus nmetot crnegytouime ocobeHHOCTH:

e uenovmcneHHsln Tun (udint) — 3aHMMaeT Of4MH perucTp, HacCTporika crieqoBaHns perucTpoB/6uT He BrNsieT
Ha gaHHbIN TUM;

+ ©OyneBckun Tmn (bool) — 3aHMMaeT oguH OMT, MOXHO 3agaBaTb HoMep Guta perncTpa;

* TWN C NnaBsatoLLen 3anaTon (real) — 3aHMMaeT ABa perucTpa, Nopsaaok cneagoBaHus 6anT U perncTpos
Ba>KEH.

ABTOnNoOACTpOMNKa BPpEMEHU LiMKIa NporpaMmmbl

Mpnbopbl mMoryT nogcTpamsaTtb Bpems paboTbl UMKNa Nporpammbl B 3aBUCMMOCTM OT CROXHOCTW anroputMa.
ABTONOACTPOMKA BpeMEeHW uMKna nporpaMMbl BAvMseT Ha paboTy uHTepdenca cBA3M, Tak Kak 3anpochbl
obpabaTbiBaloTCA B OCTaBLUEECS MOCNE BbIMOMIHEHWS NPOrpaMMbl BpEMSsI LIMKIA.

CornacHo anropytMy NoACTPONKM BPEMEHMU LMKNa, MMHUManbHoe ynucno Bbi3oBoB Master coctaensiet go 50 pas B
cekyHay. Ecnu Master He ycneBaeT onpocuTb Bce YCTPOWCTBA, TO HEOOXOAMMO BHECTU U3MEHEHUS B anropuTm Ais
ONTUMU3aLMN KONTMYECTBA 3anpoCoB.

Mepuwopg onpoca u npaBuna ero Ha3HaYeHUs

Mpunbop Bce 3anpockl cTaBuT B odepedb. Ecnu odepedb kopoTkas, To Npnbop BLIMOMHUT BCE LKLl 3anpoca-oTBeTa
N OCTAHOBWUTCA B OXWOAHUM MNOKa He MNOAOWMAET K KOHLUY 3afaHHbi nepuog. Ecnu odepedb AnvHHas M He
yknagblBaeTCcs B 3a4aHHbIA nepuog, To npnbop byaeT onpalumsaTte BCce HEOOXOAMMbIE NapamMeTpbl C MakCMMarbHO
BO3MOXHbIM NEpMOJOM, HO 3TOT nepuogd Byaet 6onbLue 3a4aHHOro B HaCTPOMKaXx.

BpemeHHasi guarpamma onpoca:
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MHTEpBan
TamayT Mexay
0TBETA 3anpocamu
sani ol 3an2 o182 aani omel

nepuog onpoca

PucyHok 4.14

Ons makcumanbHon ckopoctu 115200 6ut/c onpoc AByx nepeMeHHbix Tuna FLOAT B «maeanbHbIX» YCrNoBUSIX
(kopoTKast NIMHMSA CBA3M, OTCYTCTBME MNOMEX) Y OOHOIO NOAYUNHEHHOIO YCTPONCTBA CNeayeT YCTaHOBUTD:!

* BpeMms OTBeTa OT Ha4yana 3anpoca — 2,64 Mmc;
* CcnegyroLmin 3anpoc Ha4YMHaETCs He paHblue, YeM Yepes 12 Mc;
+ obuiee Bpemsi Ha 3anpoc 1 peructpa FLOAT — 3,4 mc.

B BbllenepeyncneHHbIx ycrnoBusix, npubop cmoxer otnpaenAatb 83 3anpoca B cekyHay. [laHHoe 3HaveHue
cnpaseanveo U Ans Apyrux npuboposB ¢ NogobHbIMW BpeMeHHbIMU XapakTepucTukamu. B npouecce paspaboTtku
anropvTtma, Korga norvka ycrnoxHsieTcs, TO yBenMyMBaeTCa BpeMs LiMKna 1 KonM4ecTBO 3anpocoB 3a cekyHay byaet
CHWXKaTbCHA.

3HayeHne nepuoga onpoca 3aBWMCMT OT anroputMa, Kak 4acTo WM Kakve napameTpbl Hago onpawmveaTth.
PekomeHayeTcs BbICTaBnATb nepuod onpoca pasBHbiM 1 c. B atom cnydae npubop cmoxet onpocuTtb Ao 50
nepemMeHHbIX.

Mopsaaok onpoca HECKONbKNX YCTPOMUCTB Ha LUMHEe

YcTpoincTBa onpalumBaroTcs cornacHo chopmMupoBaHHon ovepean. Onpoc NponcxoguTt OT HavMeHbLLEero agpeca K
Hambonblwemy. B npumepe Ha unnocTpauum Hke nepebiM ByAEeT ONPOLLEHO YCTPOMCTBO C agpecom 8, nocrnegHum
— cagpecom 32.

—1-{R5485, Crot 1, Master:
NETI00(NET10). 16
M¥110-X.8FX, &
CMWZ, 32

PucyHok 4.15

MoxHo 3agaBaTb pasHbiil Mepuog onpoca MOAYMHEHHbLIX YCTPOWCTB. KOHKpeTHoe 3HayeHue OyaeT 3aBuceTb OT
pellaemon 3agadu.

PacueT agpeca n 6uta Ansi cuuTbiBaHUA GyneBon nepeMeHHOM B pexume Master

B HekoTOpbIX criyyasix TpebyeTcs BblMUCNUTL agpec peructpa u Homep Guta nogvymMHeHHoro ycTtpowncTea. [Ans
onpeneneHnss agpeca peructpa U Homepa OuTa M3 [OKYMeHTauMM Ha onpawuvBaeMbii npubop Oepetcs
pacnonoxeHue GUToBON NepemMeHHoON, Hanpumep, bum 1400, nanee cnegyer:

1. Bblumcnutb agpec peructpa: 1400 + 16 = 87.
2. Bbluucnutb Homep 6uta 1400 mod 16 = 8.

Mony4yeHHble agpec n Homep BBOAATCA B nons «Pernctp» n «brut» Bo BpeMs HacTporiku onpoca yCcTponcTaa.

+ 0 X

Wms: Varl
WMA nepemerHoi Tan Appec pervcTpa KomMmerTapwit - Tum: | Bynesaroe -
Varl Bynesckoe a7
Peructp: 87 BuT: 0
PyHin uterma: | (x01 -
PyHkumA sanacy: | 05 -

3ENKUCE N0 USMEHERIIO

PucyHok 4.16
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4.3.2.2 Pexxum Master

B pexxvme Master npubop onpalumBaeT NOAKMIOYEHHbIE NO MHTEPhecy Apyrme NogYNMHEHHbIE YCTPOUCTBA.

[i]

NPUMEYAHUE § )
[Onsa nHtepdberica B pexxume Master rpynnoBoi onpoc NogYMHEHHbIX YCTPOMCTB He NoAaepKUBaeTCs.

[nsa onpoca crnenyeT 4obaBuTb N HAaCTPOUTL YCTPOMCTBA. YTOOLI 400aBUTE YCTPOMCTBO, crneayeT Haxatb KM Ha
nms uHTepdpenca u BoibpaTth [Jlo6aBUTbL YCTPOMCTBO B KOHTEKCTHOM MEHIO.

—- MNpuGop Moy aynnekcHnil mHTepdeic
Jxpat oo 16 yorpoicTe.
Uachl

—|- MHTepteics % ChenaTe Mo YMOMYEHKD

{5485, Cnot 1, Mas +
Maomynu pacluupeHHa
- Baonnl
+}- Boixoabl

JoBaenTe ycTpoicTED ca:

Jobaente us WabnoHoe... ba:

& BameHuTe uHTepdeic b bt

2 Yoanute uHTEpdeiic
lon:

PucyHok 4.17

[o6GaBneHHoe ycTponcTBo ByaeT oToOpaXkeHO B AepeBe Kak OTBETBNEHNE UHTepdenca. HammeHoBaHve ycTponcTea
COCTOUT U3 UMEHW U afpeca YCTPONCTBa.

—|- MinTepdeicnl
—|- R5485, Cnot 1, Master

PucyHok 4.18

MapameTpbI onpawiMBaeMoro ycTpoucTaa

[na n3aMeHeHUs1 NapameTpoB YCTPOWCTBA CReayeT HaxaTb Ha ero HaMMeHOBaHWe B AepeBe HacTpoek — B NpaBoWn
4acTu OKHa HacTpoek Npubopa oTobpasaTcs napameTpsbi.

Wras: YcipoidcTeo Appec: 16
Mepuon onpoca, Me: 100 Koneo nonbimok: k]
TaiimayT oTBETA, MC: 100
Cratyc: | <He BbibpaHa > | | ... Onpoc: | < He BbifipaHa >

CTapluvM pEMICTROM BNEpEn Craplwwm SaiTomM Bnepen
Float: 2 1 4 3

KomMmMeHTapIiA:;

PucyHok 4.19

MapameTpbl onpalvMBaeMoro yCTpoWcTBa:

MUma — nms ycTporcTBa Ans otobpaxeHus B AepeBe HacTPOoeK;

Appec — ceTeBon agpec yCTPOUCTBa,;

Mepuoa onpoca, MC — BPEMEHHOW UHTEPBAIT, Yepe3 KOTOPLIN MOBTOPSAETCA onpoc. [JonyCTUMBbIN AManasoH
ot 0 po 65535 mc;

TanmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMM KOTOPOrO MOMbITKA ONpoca CYNTAETCS HEYAaYHOMN.
Honyctumbln ananasoH ot 0 go 65535 mc. TanmayT oTBETa pekomeHayeTcd 3agasath B AnanasoHe 300-500
MC;

Kon-Bo NonbITOK — KONMYECTBO HeyAaYHbIX NOMbITOK ONpOca, Npu AOCTUXKEHUN KOTOPOrO M3MEHSETCS
Craryc yctponctsa. Jonyctumbln AnanasoH ot 0 ao 255;

Cratyc — yka3aHue byneBckol NepeMeHHON, B KOTOPYIO 3anuncbiBaeTcs ctaTyc npubopa: 1 — ycTponcTeo
PYHKUMOHMPYET HOpMarnbHO, 0 — CBA3b C yCTPONCTBOM notepsiHa. [NepemeHHas BbibupaeTcs B Tabnuue
nepeMeHHbIX, KOTopas Bbl3bIBAETCS HAXKaTUEM KHOMKMN «...»;
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+ Onpoc — yka3aHue OyneBCcKoW NepeMeHHON, KoTopas onpedenseT AocTyn kK onpocy: 0 — 3anpeT onpoca, 1
— paspeLueHune onpoca. [NlepemeHHasi BbibnupaeTcsi B Tabnuvue nepeMeHHbIX, KOTopasi Bbi3bIBAETCS
HakaTMEM KHOMKM «...»;

NMPUMEYAHUE
MapameTpbl CtaTtyc 1 Onpoc cnyxat Ans otobpaxeHusi n ynpaeneHusi cBa3m npubopa ¢

onpaliMBaeMbIMU YCTpocTBaMu. MprBsidaHHbIE NEPEMEHHBIE MOXHO UCMOSb30BaTh At
BM3yanusauuy Unun ycTpaHeHust obpbisa CBA3W B Norvke paboTbl NporpamMmsi.

+ Crapwum perucTpom Bnepen — onpegensiet oMepeaHoCTb NOCLINKM PErMCTPOB BO BpeMs paboThl ¢
OBYXPErMcTpoBbIMU NEPEMEHHBIMU;
* Crapwwmm 6anTom Bnepen — onpeaensietT o4epeaHoCTb crieqoBaHust 6aiToB B MOCHISIKE;
+ KommeHTapui — TekCcToBOE onncaHne yCTponcTBa.
Mpumep
TpebyeTtcs cuntatb Yncrno «—250.123».
B 3aBMCMMOCTM OT HAacCTPOKKM NopsagKa crieqoBaHns perncTtpos/6ant oHo byaeT nepefaTbCcs pa3nmMyHbIM 0Opa3oMm.

HacTtpowka nopsigka cnegoBaHus peructpoB/6anT NMepenaBaemMoe 4ncno
Mnagwmuir 6ant CrapLumii 6ant Mnagwmuit 6ant CrapLuwii 6ant
CrapwmmM perwcTpom Bnepen Crapwwm BaiTom Bnepen ' ” ” Y '
Hoat: 1 2 3 4 01111101 00011111 01111010 11000011
: Mnagawwin peructp . CrapLumii peructp I
PucyHok 4.20 PucyHok 4.21
CrapLmin 6ant Mnapwwin 6ant Crapuuwii 6anT Mnapgwwuin 6ant
CTEpLWMM PEMMCTPOM BNEPED Craplumm SaiToM Enepen ! H H t '
Float: 2 1 4 3 00011111 01111101 11000011 01111010
: Mnapwuin pernctp . CrapLumii peructp ‘
PucyHok 4.22 PucyHok 4.23
Mnagwwin 6ant Crapuumit 6ant Mnagwwin 6ant Crapunii 6ant
CTapLuMM PEMMCTROM BNEPED Craplumm GaifTom Bnepen ' H L H '
Float: 3 4 1 2 01111010 11000011 01111101 00011111
I CrapLunii peructp “ Mnagwwun pernctp ‘
PucyHok 4.24 PucyHok 4.25
CrapLumi 6ant Mnagawwin 6ant Crapuwuii 6ainT Mnagawwit 6ant
CraplmmM perwcTpomM BNepen Crapwwm SaiTom Bnepen ' L H e '
Foat: 4 3 2 1 11000011 01111010 00011111 01111101
: CrapLuuii peructp . Mnagwuin peructp ‘
PucyHok 4.26 PucyHok 4.27

MepeMeHHbIe onpalmMBaemMoro ycTpoucTea
B HWxHen yacTn okHa pacnonaraeTcd Ta6J'IVILI,a nepemMeHHbIX onpalimnBaemMmoro yCTpOIZCTBa.

UTto6bl [06aBUTL NEPEMEHHYIO, CnedyeT HaxaTb KHOMKY I . MepemeHHasa Gyget nomelleHa B Tabnuuy, Kak Ha
PUCYHKE HUXE.
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+ 0 X

IMA nepemMerHoNn Tun Appec perncrpa KomMmerTapwi
Varl Eynesckoe 0
Var2 Byneeckoe 0

PucyHok 4.28

UT00bI CO34aTb HECKOSBKO MEePEeMEHHbIX CO CXOXMMW HacTpoikamu, criefyeT BbiOpaTb NepeMeHHylo B Tabnuue v

HaXxaTb KHOMKY D TupaxupoBaTb.

ot TupaxnpoBaHWE NEPEMEHHOI X
[apameTtpkl
Mram: VarZ|
HauaneHei Homep: 2 -
KonwuecTso: 3 -
War appeca: 2 -
OK OTtmeta
PucyHok 4.29

HacTpoliku TupaxxmpoBaHnsa nepemMeHHoNn:

*  UmA — nma nepemeHHoN, koTopas ByaeT TUPaXnpoBaHa;

« HavanbHbI i HOMep — HayanbHoe Y1CIo, koTopoe ByaeT A06aBNEHO K UIMEHU TUPaXUPYEMOW NepeMeHHOI;
« KonuuecTBOo — KONMMYECTBO NEepeMeHHbIX, KOTOpbIe HYXHO A06aBUTb;

+ LWar agpeca — Lwar, c KOTopbIM ByOeT yBenMunmBaTbCs 3Ha4eHve napameTpa Pernctp.

MepemeHHble 6yayT AobaBneHbl B Tabnuuy.

+ 0 X

|iMa nepemerHoi Tin Anpec perucTpa KommerTapui v
Varl Bynesckoe 0
Var22 Bynesckoe 0
Var2l EBynesckoe 0
Var24 Bynesckoe 0
PucyHok 4.30

Ins yoaneHus 13 Tabnuvubl cregyeT BblOenuTb HEOOX0AMMY NEPEMEHHYI0 U HaXKaTb KHOMKY X.
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CBouncTBa NnepeMeHHOMN onpalnMBaemMoro ycTpomcrTaea

Mrag: Warl

Tun: | Uenowwcnenqoe -

Perwctp: 515
Pyrripa utenan: | 03 -
Pynkimn samack: | 06 -

JENKCH N0 KIMEHEHMNHD

-

KonwiecTeo pervcTpos:

Janyck YTeHWA: ApaHa >

1
1
2
Janyck samvck: | = AE BEIOpaHa >

Cratyc: | <He Boifpana =

KormeHTapIiA:

PucyHok 4.31

CBolicTBa NepeMeHHol onpallvMBaeMoro yCTpOWCTBa HacTpanBatoTCs cnpasa oT Tabnuubl:

Nmsa nepeMeHHOW — HaumeHOBaHWe AN otobpaxeHns B Tabnvue nepemMeHHbIX;

Tun — TN nepemeHHoN: ByneBCKMI, LLENOYUCTIEHHBIV UMW C NNaBaroLLen 3ansaTon;

BuT (Tonbko ANs nepeMeHHbIX 6yneBCKOro Tuna) — Homep buta Ans YTeHus;

Pernctp/Agpec permcrtpa — 3HavyeHue permcTpa, kK Kotopomy obpatiaerca npubop, oTobpaxaeTcs B
Tabnuue;

DYHKLUUA YTeHUA/PYHKLUA 3anMcu — OTKITIOHEHME NN BbIGOp hyHKLIMK 3anncn/yTeHns;

NMPUMEYAHUE

YteHue no nepuoay — nepuon YTeHUs yCTaHaBnmMBaeTCs B HAacTponkax npmubopa.

3anncb No N3MEHeHUIo — ecrin 3Ta PYHKUMSI aKTUBUPOBaHa, TO B Cry4yae N3MEHEHUS 3Ha4YEeHUs
nepemMeHHON MacTep MHULMMPYET 3anncb 3HAYEHNs1 NEpPEMEHHON B Slave-yCTponCTBO.

KonuyecTBo (TONbKO AN LLeNOYMCIIEHHbIX NePeMeHHbIX) — KONMYEeCTBO 3aHMMaeMbIX NepeMEeHHON
permcTtpos: 1 unm 2;

3anyck YTeHuss — Has3HavaeTcsa nepeMeHHas ByneBckoro Tuna (komaHgHas nepeMeHHas) Ans
NPUHYAUTENBHOTO YTEHUSA HacTpanBaemMow NepemMeHHON: ecrnv 3HavYeHne KoOMaHaHOW NepemMeHHON MeHseTCA
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha YTEHUe, NOoCcre YCNELHOro BbINOMHEHNS 3anpoca 3HavyeHne
KOMaHAHOW NepemMeHHON aBToMaTn4eckn meHsietca ¢ 1 Ha 0;

3anyck 3anmcu — HaszHa4yaeTca KoMaHaHasa nepeMeHHas byneBckoro Tuna (koMaHgHas nepemMeHHas) ans
NPUHYAUTENBLHOW 3anMcy HacTpanBaeMon NepeMeHHON: ecnn 3Ha4eHne KoMaHAHOW NepeMeHHON MeHseTca
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha 3anucb, NOCIe YCMELHOro BbIMOMIHEHUS 3anpoca 3HaYeHne
KOMaHOHOW NnepeMeHHOoN aBToMaTnyeckn meHsietca ¢ 1 Ha 0;

CrtaTyc — Ha3Ha4aeTcs LuenovncrieHHas nepeMeHHas, B Kotopyto 6yaet 3anucaH kog owmnbkm Modbus, B
crnyyae ee nosiBneHus;

KomMeHTapui — TeKCTOBOE OnncaHne nepeMeHHow ansa otobpaxeHns B Tabnvue nepemMmeHHbIX;

NMPUMEYAHUE 5
YTeHre 1 3annck No KoMaHae No3BOosAeT NPUHYAUTENBHO YATATb UM 3aMUChIBATEL 3HAYEHUSA NEPEMEHHON U

oonee rmbko HacTpanBaTb YTEHNE N 3annchb.

BoamoxHo KOM6I/IHI/IpOBaTb BCE BapuaHTbl YTEHNA U 3annNCK. Hanpmmep, MO>XHO HaCTpoOUTb YTEHNE 3Ha4YeHUN
no nepuoay U ¢ NOMOLLBbK KOMaHabl, a 3anncb NO USAMEHEHUIO N NO KOMaHAe.

LLIaGnoHbl ceTeBbIX YCTPOUCTB

Ons vHTepdencoB B pexvme Master OOCTYNnHO co3gaHWe M WUCMONb3oBaHWE LWAOMOHOB CETEBbIX YCTPOWCTB.
[MapameTpbl U NepemMeHHble HAaCTPOEHHOro YCTPOWCTBA MOIyT ObiTb COXpaHeHbl B Buae danna wabnoHa. [ns

COXpaHeHus WwabnoHa crnegyer HaxaTb KHOMKY ‘E] CoxpaHuTb YCTPOMCTBO KaK WabnoH. B oTkpbiBLIEMCS OKHE
NPOBOAHUKA creayeT BblIbpaTb pacrnonoxeHue n BBeCcTn ums danna. ®ann 6yget coxpaHeH ¢ paclumpeHmem *.dvip.
CoxpaHeHHbIN WabnoH MOXHO NCNOoNb30BaThb ANA APYrMX MHTEPdENCOB N NPOEKTOB.
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4 Hactpolika npnbopa

[ns ncnonb3oBaHWA cOXpaHeHHOro wabnoHa cnegyeT HaxaTtb [MKM Ha HavMmeHoBaHue WHTepdpeinca B Aepese
HacTpoek u Bblbpatb [do6aBuTb w3 LlabnoHoB... B oTkpbiBLUEMCHA OKHE NPOBOAHUKA Crnegyer Hantu
pacnonoxeHue gavina u 3arpy3uTb. LLlabnoH npumeHnTCs K MHTepdecy BMECTE CO BCEMU NapaMeTpamMMm.

=} MpuGop
FKpaEH

R5425, Cnot 1, Maptar

Moy pacumpess 4+ JoBaeute yoTpoicTES

[+}- Bxogst Jobaente 1z WabnoHoE...
[} Berconw & 3amenuts uHtepdeiic k
¥ ¥oanute unTepdelic

PucyHok 4.32

Ona paga yctponcTts npoussoactBa komnaHum OBEH ecTb rotoBble LWaGNOHbI, KOTOPbIE MOXHO 3arpy3uTb U3
OHnawnH-6a3bl ¢ noMoLLbio MeHeaxepa KOMMNOHEHTOB.

KoHdurypupoBaHue nnatbi NMP-UMN485

Mocne koHdurypmpoBaHusa Bcex napameTpoB B OWEN Logic cnegyeT npoBepuTb MOSIOXKEHWE DKaMNepoB Ha
cetesou nnate NP-UM485. Ans paboTel B pexume Master no nHtepdency RS-485 gxamnepsl cnegyeT ycTaHOBUTL
B nonoxexHve MST.

|
l

PRR12B02 CL1

PucyHok 4.33

Pexxum Master gnsa npubopoB Ha HoBou nnaTtcgopme
NMPUMEYAHUE .
|I| Cnmncok npnbopoe Ha HoBon nnatdopme cM. B pasgene O nporpamme .
[na HacTponkn napameTpoB onpoca NOAKMYEHHbIX YCTPONCTB crneayeT BbibpaTh B AepeBe napameTpos npubopa
y3en Modbus Master.
m ‘I‘IPVIMELIAHI/IE

MakcnmanbsHoe KonmMyecTBO YCTPONCTB Ha BCcex MHTepdencax — 32.

Ons wnameHeHus napameTpoB onpalmnBaemMmoro YCTpOVICTBa cnegyetr HaXaTb Ha ero HasBaHne B [OepeBe

napameTpoB. B npaBoi 4actu okHa oToOpasAaTcs AOCTYMHble NapameTpbl: B BEpPXHEW 4YacTu — napameTpbl
YCTPOWCTBA, B HUXKHEW YaCTN — CETEBbIE NEPEMEHHbIE YCTPONCTBA.
NMPUMEYAHUE 3
JocTynHO n3MeHeHme CeTeBbLIX HACTPOEK OMnpaLlMBaeMbIX YCTPOUCTB U3 BHelLHero MO (Hanpumep,
OwenConfigurator).
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HacTpoiika npuBopa

[ AU

TuckpeTHbil pexu Wran
AHanoroewIi pexl MHTepaeiic
—}-Bxon &
on Appec
LmuckpeTHblil pesw
N Taim-ayT oTBETE
AHaNoroBLIA pexm
MzMepettbie SHaYEHIA
—}-Modbus Slave
Mpaea yoanEHHOM NoCTyTE
Hactpoiikw nopra R5-485
Apuwe +

YeTpoicTeo-1
RS1-485

]

100

MpoTokon RTU -

hd Kon-eo nonkimok 3

MNopagok BanT
Crapwwm SafTom enepen 2 1 4 7
CTaplwmm perucTpomM BNepen

—|- CeTeBbie HacTporm Mma
Hactporku Ethernset
HacTpoiin nogkmcdeHun K
UaCkl peantHoro BpemMeHi
EaTapen
CraTyc npubopa
—} Mactep Modbus
Metponcteo-1, RS1-485, 1

Maponk
Yace 14

Momynu paclumpernn -

MapameTpbl onpalMBaeMoro yCTpoicTBa:

Tun

KommeHTapmii
Y
Wrmn
Perncrp Bur
Tun A
Perwcm
Pyrra Modbus -
w
Mo komaHze
[ ] -

3EKphITE

PucyHok 4.34

*  Wma — nmsa ycTponcTea Ans otobpaxeHusi B JePEBE HACTPOEK;
*  WHTepdenc — nHtepdenc, no KOTOPoMy NOAKIIOYEHO onpalumMBaemoe ycTponcTBo. OT BbIOpaHHOro
UHTepdenca 3aBUCUT CNMCOK JOCTYMHbIX NapaMeTpoB.

* [lpoTokon

+ Appec — ceTeBoOW agpec yCTPOUCTBA;

+ KonuuecTBO nepe3anpocoB — KONMUYECTBO HEYAAYHbIX MOMbITOK onpoca. [lonycTumblii guanasoH ot 0 oo

3.

+ TawnmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMN KOTOPOrO MOMbITKa ONpOCca CYNTAETCH HEYOa4YHON.

Honyctumbin guanasoH ot 10 go 10 000 mc;
+ Topsapok 6anT — onpefenser o4epeaHOCTb CreaoBaHns 6anToB B NakeTe;
* KommeHTapuit — TekCTOBOE OnncaHve yCTponcTaa.

Cneuudmyeckue napaMeTpbl OnpaliMBaemMoro yCTponcTea, NoAgKNYeHHoro no nHtepdency Ethernet:
+ IP agpec — yHVKanbHbIA CETEBOW aipec YCTPOUCTBa, Aonyctumbli gmanasoH ot 0.0.0.0 oo

255.255.255.255;

* Topt — HOMep nopTa, AonycTumMbIV AmManasoH ot 0 go 65535.

Mran YeTpolicteo-1
WHTepdeic Ethemet -
Appec 1

Taiim-ayT oteeta 100

IP agpec 10.2.11.100
Nopt 502

MpoTokon

TCP/IP -

Konso nonemok. |3

MNopraok BaiT
Crapwwum GadTom Bnepen 2 1 4 3
CTapluMm perMcTpomM Bnepen

KaommeHTapui

PucyHok 4.35

CBolicTBa CeTEBbIX NEPEMEHHbIX OMNpaLlMBaeMoro yCTPOWCTBa:

*  WmA — HanmeHoBaHWe Ans oTobpaxkeHns B Tabnuue nepeMeHHbIX ;

*  Twun — TN NnepemMeHHon: ByNeBCKNIA, LIeNOYMCIIEHHBIN UK C NNaBaloLLen 3ansaTou;

* Pernctp — 3HayeHue permcrpa, k kotopomy obpatiaerca npubop, oTobpaxaeTcs B Tabnuue;

+ BuT (TonbKo ANsA nepeMeHHbIX OyneBcKoro Tuna) — Homep 6uta ansa YTeHus;

+ KonunyectBO peructpoB (TONbLKO ANA LeNOYNCIIEHHbIX NePeMeHHbIX) — KONMYEeCTBO 3aHMMaeMbIX

nepemMeHHoOn perncTpoB: 1 nunu 2;

* KOMMeHTapVIﬁ — TeKCTOBOE onncaHune nepemeHHon ansa OTO6pa)KeHVI9| B Tabnuue NnepeMeHHbIX ;
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4 Hactpolika npnbopa

* q)YHKLIVIﬂ — OTKITI04EeHne nnun Bbl60p beHKLI,VIVI 3anMcu/yTeHns.

NMPUMEYAHUE
m CosgaHue nepeMeHHbIX C OAUMHAKOBbLIMU UMEeHaMW He JonyCcKaeTcs.

OT BbIGopa pYHKUMM 3anNNCK/YTEHUS 3aBUCUT CNINCOK NapamMeTpoB ANt HACTPOMKM.

MapameTpbl YHKUNA YTEHUS:
* Tepuop YTeHMsA — BPEMEHHOW MHTEPBAI MEXay 3anpocamu;
+ KomaHpa Ha YTeHue — nepemMeHHas OyneBcKoro Tuna, No M3MeHEHU0 KOTOPOK MPONCXOANT YTeHUE
napameTtpa.
MapameTpbl yHKUMIA 3anncu:

+ MNepuopg 3anncu — BpeMeHHON MHTEpPBan Mexay onepauvsMu nepesanicu;

« KomaHpa Ha 3anucb — nepemeHHasi GyrieBckoro Tmna, no M3MeHeHMIo KOTOPOW NMPOUCXOANT 3annchb
napameTpa.

+ 3anucb No U3MEHEeHUI0 — eCni 3Ta PYHKLUUS aKTUBUPOBAHA, TO B CIlyYae M3MEHEHUs 3HaYeHus!
nepemMeHHON MacTep MHULMMPYET 3anncb 3Ha4YEeHNs NepeMeHHol B Slave-yCcTpoiicTBo.

4.3.2.3 Pexxum Slave

B pexume Slave npnGop npenocTaBnsieT AaHHbIe Ans CYMTbIBAHUS APYTMM YCTPOWCTBOM B CETU, CAMOCTOSITESNbHbIN
onpoc He BegerT.

UToO6bl HacTpouTb NapameTpbl Nepefayvn AaHHbIX, criegyer HaxaTb Ha ums npubopa (no ymonvaHuio — Cam, 16)
nog HanmeHoBaHMeM UHTepdeinca B AepeBe HAaCTPOEK.
=} MuTepdeice
—}-R5485, Cnot 1, Slave

PucyHok 4.36

MapameTpbl npubopa

Mg Cam Appec: 16
Crapwwm perucTpoM Bnepen Crapwwm SaifTom Bnepen
Foat: 2 1 4 3
KommeHTapuii:

PucyHok 4.37

B npaBow YyacTu okHa HacTpoeK pacnonoXeHbl napameTpbl Npubopa obLume ons BCcex NnepeMeHHbIX:

*  Wma — nmd npmubopa ans otobpaxeHns B AepeBe HacTPoeKk;
» Appec — ceteBow agpec npubopa;
+ KoMmeHTapui — TeKCTOBOe onvcaHune npmbopa.

NPUMEYAHUE ) §
B pexnme Slave HacTpoiiku CTapumM perucTpom Briepea 1 Ctapwmm 6aMToM Bnepeg He BNUSIOT Ha
paboTy npubopa. [JaHHble NepeaatoTcs B hopmMare:

* CTrapmm permcTtpom Bnepen— Her;
* Crapwwum 6anTom Bnepeg— aa.

Insa npubopa B pexume Slave gonyckaertcst onpoc 4o 64 perrcTpoBs Npuy rpynnoBoM onpoce.

NMepemeHHbIe npnbopa

B HwxHen yacTu okHa pacnonaraetcd Tabnuua nepemeHHbIXx npubopa, 3Ha4YeHWs KOTopbiX ByayT cuMTbIBATbHCHA
OPpYrMm yCTPONCTBOM.

UTobbl 106aBUTL NEPEMEHHYIO, CreayeT HaxaTb KHOMKY I . MNepemeHHas Gynet nomelleHa B Tabnuuy, kak Ha
PUCYHKE HIXE.
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4 Hactpolika npnbopa

+ 0 X
Wiz " Tun Aapec KommenTapui
nepemMeHHOR perucTpa
Var2 LlenouncneHHoe 513
PucyHok 4.38

YUTtob6bl co3aatb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTDOIZKaMI/I, cnepnyetr Bbl6paTb nepemMeHHy B Tabnuue n

HaXkaTb KHOMKY I_D TupaxupoBatb.

1® TupaxvposaHve nepemenHo s

MapameTpol

Nma:

HauanbHeld |4

Konwuecteo: |3

LWar agpeca:

Varl

oK

OTmeHa

PucyHok 4.39

HacTtpowiku TupaxvpoBaHus nepemMeHHON:

*  UmAa — umsa nepemeHHon, koTopas OyaeT TUpaXXMpoBaHa;

* HavanbHbI HOMep — HavanbHOe Yncno, KoTopoe ByaeT 406aBNEHO K UMEHWN TUPAXMPYEMOW NEPEMEHHON;
*  Konu4yecTBO — KONMMYECTBO NEPEMEHHbIX, KOTOPOE HYXXHO [06aBUTL;

+ Lar agpeca — Luar, ¢ KOTopbIM ByAEeT yBeNnMUMBaThLCSA 3Ha4YeHe napameTpa Peructp.

[MepemeHHble OyayT gobaBneHbl B Tabnuuy.

+ 0O X

MmMA nepemeHHOR Tun Appec perncTpa KommenTapui
Var2 LlenouncneHHoe 513
Var3 UenouncnerHoe 514
Var1i LlenouncneHHoe 516
Var12 UenouncnerHoe 518
Varl3 LlenouncneHHoe 520

PucyHok 4.40

Ons yoaneHuna na Tabnuubl cnepnyert BblOENNUTb HeOGXO,D,I/IMle nepemMeHHy 1 HaXaTb KHOMKY x
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4 Hactpolika npnbopa

CBouncTBa nepeMeHHOM npnbopa

Perncp:

KorreHTapuiA;

PucyHok 4.41

CeoiicTBa nepemeHHon Nnpnbopa HacTpaneatoTcs crnpasa oT Tabnuubl:

i NMPUMEYAHUE

MUmsa nepemeHHON — MMs nepeMeHHoN npubopa (3agaeT Nonb3oBaTenb);
Tun — TN NnepeMeHHoN Npubopa: LeNoYMCreHHbIN UK C NNaBatoLwen 3ansaTon;

EyﬂeBCKMe nepemMeHHble MOXHO CHUTATb B LUENTOHYNCIIEHHYIO NepeMEeHHYH0. CoctosiHue ANCKPETHOro

BXO4a MOXHO M3Brieydb ¢ nomoLbio 6noka EXTRACT unu nogxoasuiero makpoca u3 MeHnegxepa

KOMIOHEHTOB.

aapecoB ykasaH B pykosodcmee 10 sKcriyamayuu npubopa;

4.4 Moaynu paclumpeHus

Appec pernctpa — agpec peructpa nepemeHHoi npubopa (3agaeT nons3osarenb). duanasoH AOCTYMHbIX

KOMMeHTapMVI — TeKCTOBO€E onncaHmne 3Ha4yeHnsa nepemeHHoﬁ ansa 0To6pa>|<eH|/|;| B Tabnuue nepemMeHHbIX.

B pasgene Moaynu paclumpeHuUsa HacTpamBatoTCs NOAKIMIOYEHHbIE K NP1OOpY MOAYNM pacluMpeHnst BBoAa/BbiBOAA.

HNo6aBuTb Moaynb pacluMpeHus

UTtobbl 0obaBuTb MOAynb pacluupeHusi, cnegyet Haxatb [NKM Ha paspen Moaynu pacwupeHuss B gepese
HacTpoek v BbibpaTb [lo6aBUTb Moaynb paclumpeHus — < Mogenb MoAayns paclimpeHus >.

Hacrpoiika npuBopa — O *
—} MpuBop
JkpaH
Yackl
AnTepdeichl
Momynm pacwmpe JoBaEnTh Mogyb PaCLUNPEHIS MNPM-220.3
- Bxons MPM-24.3
(+}- AkancroBbie APM-220.1
A MPM-24 1I
—|- Boixoawl i
[+}- OwckpeThbie
Mpountate 3aKphITh
PucyHok 4.42
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Mo,qynb pacmnpeHunsa 0T06pa3VITCF| KaK OTBETBJIEHWE pa3fena B [AepeBe HaCTpOeK. HanmeHoBaHue moaynA
paclmnpeHna cocTonT 3 moaenn moayna n Homepa 3aHMMaemMoro crnorta.

Mogynb pacwmpeHns MOoxHO ydanutb, HaxaB [MIKM Ha ero HaumeHoBaHvWe B AepeBe HacTpoeKk U Bblbpas
COOTBETCTBYIOLLYIO DYHKLMIO.

MapameTpbl Moayna pacwMpeHus
MapameTpbl BblAENEHHOrO MOAYNSA pacluMpeHnsa oTobpaxaroTcs B MpaBo YacTn OKHa HacTpPOeK.

Hacrpoiika npnbopa — O >
—} MNpuSop
Jxpan Homep croma: 1 -
Yacw
Wurepdence ErLE

—1- Momynu paclmperma
[+} Bxomki

[+}- Brixoob

JEKpEITE

PucyHok 4.43

B Bbinagatowem meHio Homep cnota ykasbiBaeTcs HoMep croTta B npubope, 3aHMMaeMbi MOAYNEM pacLUMPEHMS.
KonuuectBo moaynen pacluMpeHnsi He MOXET NpeBbIllaTh KONMYECTBO CNOTOB B npubope.

CTa'ryc NOAOKMKYEeHUA Moayna pacluMpeHna MOXET COXPaHATbCA B NepeMeHHYHo 6yJ'IeBCKOFO Tnna. Ecnn ceasb C
Moaynem yCTtaHOBIEeHa, TO NnepeMeHHan XpaHUT 3Ha4eHne True, ecnu cBSA3b HE yCTaHOBNneHa — False. [Ins Bbl60pa
nepemeHHon, B KOTOpOVI 6y,£1,eT XPaHUTbCA CTATYyC, CrieayeT HaXaTb KHOMKY «...».

OTKpOGTCﬂ Tabnuua nepemMeHHbIX 5, B KOTOpOVI MOXXHO Bbl6paTb nepemMeHHy 13 NpoeKkTa nnm co3gaTtb HOBYHO.

BriBepuTe NepeMEHHYHD LW CO3ARTE HOBYHD x
Mowmck —
ki
3HaueHre no WMenonesosaqme @
Mran nepemeHHol Twun nepemMeHHoR JHEpProHEZEBMCHMOCTE YMOMYEHMAID p——— KaommeHTapmi E
[

b1 Bynesckoe - ] D Her

HE BeinaHs > - | Het

OK
PucyHok 4.44

BbibpaHHas nepemeHHas Byaet otobpaxaTbcs B none seoga Crartyc.
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Hacrpoiika npubopa _ - .
—|- MNpwuSop
Skpat Homep cnota: 1 -
Yacw -
WrTepheich CraTyc:

—|- Momynu pacluupeHlA
MPM-220.1. Crot 1

+}- Bxonwl

+}- Beixopsl

33KpBITE

PucyHok 4.45
[ns BbIXOO4OB MOAYNS pacLUMpeHUst MOXET ObITb HACTPOEHO 6e3onacHoe COCTOSHME .

HacTtpounku ana npubopoB Ha HoOBoW nnaTtdopme

NPUMEYAHUE B
EI Cnuncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.

OkHO HacTporiku ans npubopoB Ha HOBOW Mnatdopme MMEET OPYron MHTepdenc n napamerpbl 0hOpMIeHbl B
TabnuyHom Buae.
NMPAMEYAHUE

MHdopmauus o NnoaknodeHHbIX K nprbopy MOoaynsx paclunmpeHnst otobpaxaeTtcst B okHe ViHdopmaLms o
npubope 7.1.

UTtobbl 0o6aBuTb MOAynb pacluupeHusi, cnegyet Haxatb [NKM Ha paspen Moaynu pacwupeHuss B aepese
HacTpoek u BblbpaTh lo6aBUTL MoAaynb pacwupeHns — < Mogenb Moaynsa paclumpeHus >.

Hactpoiika npmbopa - 0 X
- MNpusop
Mapone
Yacki
M ’
E JoBaEUTE MOAYE PACcLUWPEHWA 4 EI.J MPM-220.1
' B, npmM-220.2
B\, nPm-220.3
Ep MPM-24.1
E, npm-24.2
B npPm-243 HacTposikm OTCyTCTRYIOT
3aKpeiTe
PucyHok 4.46
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Mopaynu paclvpeHusi HacTpauBaloTCsl aHanorMyHo ApyrM npuGopam, TOMbkO MEH HacTpoek 6esonacHoro
COCTOSIHVS BbIXOAOB HaxXoAMTCS B OTBETBNEHMUN 0OaBNEHHOTo Moay s paclUMPEHUs, CM. 6e30nacHoe COCTOSIHUE .

4.5 Bxoabl n Bbixoabl

B pasgenax Bxoabl n Bbixoabl HacTpaMBaloTCs MapamMeTpbl U KOMMEHTapuu Ansi BXO4OB/BbIXO4OB npubopa u
MoAynemn paclmpeHus.

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BLIXOAOB BbIOpaHHOro npmbopa.

Bxogbl/Bbixoabl Moaynein paclumpeHusi oTobpaxaloTcs B AepeBe HacTpPoeKk C HOMEPOM 3aHMMAaeMOoro crnorta B
ckoOKax.

[ns npaBunbHON HaAcTPOWMKM BXOLOB/BLIXOAOB Mpubopa crenyeT obpaTuTbCs K pykogodcmey o aKcrayamayuu
npmnbopa.

[Ho6GaBneHne KOMMeHTapueB
KommeHTapun anga Bxoga/Bbixoga MOXHO Hanmucatb B norne KommeHTapui unu Ha naHenu CBOWCTB.

Hactpoiika npubopa — O >

MpuGop o
JKpat

KomMreHTapwit:

Yachl

Wurepdeiicn

E3

Mogynw pacwwperiun

3

—}- Bxomw
[+}- AHanoroewie

—|- wcKpeTHbE

I JaKpBITE

PucyHok 4.47

TeKcT BBEAEHHOro KOMMeHTapus Byaer oTobpaxaTbCa BO BCMMblBatoLLei NOAcKaske MNpu HaBedeHWM Kypcopa Ha

BXO[/BbIX0[ Ha CXeMe:
1| .

(i) Bxoa I
|2 oTceeTumka 1

Ang nosyuerus Sonee nodpobhol ungdopumauuy Raxmuume F1

PucyHok 4.48

Be3onacHoe COCTOsIHME BbIXOAOB MoAynen pacluMpeHus

Ons BbIXogoB MoAyfen pacluMpeHuss MOXHO HacTpouTb GesonacHoe cocTosiHue. Bbixog Oyner npuHumathb
©e3onacHoe CoCTosiHME B Crly4ae noTepu CBA3n ¢ npubopom.
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Hactpoiika npubopa

Qs
Qs
Q7
Qs
F1

F2

Qa{1)
Q5(1)
Qs(1)
Q7
Qa1 -

BesonacHoe cocTosHne

KommeHTapuit

HawmeHoeaHwe napameTpa 3HaueHne

Q2(1) WmA napameTpa: d.Ini
Q3 Twun napameTpa: Cnicok DESoNackeIX COCTOAHKI

YeTanosnte sHaserve 0

JE43HITE KOMMEH TSN, KOTODEWT (YO8 T BHEEH HE CXEME

JEKPEITE

PucyHok 4.49

HacTtponkn gna npubopoB Ha HoOBoW nnaTtdopme

OKHO HacTpOVK1 BXOO0B M BbIXOAOB Afs NpMOOPOB Ha HOBOW NnatopMe MMEeET APYron MHTepdeinc, 1 napaMeTpbl
B NpaBOu YacTu OkHa opopMneHbl B TabrimyHoOM Buae.

Hactpoiika npuopa

=} MpuGop
—|- ducKpeTHbIE BXOaL
—}- Kondurypawna
Bxon 1
Bxon 2
Bxon 3
Bxon 4
Bxon &
Bxon &
—| BHICTPLIE MMCKPETHLIE BXOOLI
—} Kontpurypawuwn
Bxon 1
Bxon 2
Bxon 3
Bxon 4
MzMepettbie sHaYSHHA
[uckpeTHbie BLXoOb
WHonkauma
—|- JMCKPETHO-SHANOIOBLIE BXOOL!
—} Kongurypawna
—1- Bxom 1
LmcKkpeTHeIR THn
—1-Buon 2

Mrmn
Pexum paboTel
PuneTp aHmopebesra (pexum ucKpeTHsmi)
[nyBWHa annapaTHOR PunsTPaLAK
PpOHT 3axBaTa MMNyNeca
CBpoc 3HaYeHWA CYETYMKE UMMYNEC0B

OuarHocaka

Pexaw pabom
Modbus peructp: 12

DyckpeTHBIA Bxom

[NepemeHHan

< He BblBpaHa
< He BoifpaHa >
< He BoifpaHa >
< He BbilpaHa >
< He BoifpaHa >

< He BeidpaHa >

JaKpLITE

PucyHok 4.50

Ons I'IpI/I60pOB Ha HOBOWN nnachopme MEHIO HaCTpoOeK 6e30MacHOro CoCTOSIHUS BbIXOOOB Hax04MTCs B OTBETBIEHUM

[06GaBneHHOro MoAy s pacLUMpeHust.
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4 Hactpolika npnbopa

Hactpolika npubopa

DESUNGUHUE LU TUAR
Fe

- (| >

MNonkz0BaTENLCKWE CBET W 3HaqeHune MepermerHan
—-Modbus Slave Beoa 1 Bes uameHeHUA < He BLIGpaHa >
Mpaea yaanéHHoro a Bexon 2 Bez nameHeHUiA < He BLIGpaHa >
HacTpoiikn nopra RS-43! Brxon 3 Bez nzmeHeHmi < He BrIGpaHa >
Apxus Brxon 4 Bez uzmeHeHMi < He BhIGpaHa >
—I- CeTeBkle HACTpOMKN Bexoa 5 Bes uameHeHUR < He BLIGpaHa >
HacTpoiikn Ethemet Brixon 6 Bez nameHeHni < He BeIGpaHa >
HacTpoiiku noaknoy Brxon 7 Bez nzmeHeHmi < He BrIGpaHa >
=} Yacwl peankHOro BpeMeH Beixon 8 Bes nameHeHWiA < He BhIBpaHa >
lMNeperMeHHbIe NaTkl 1
Batapen
CraTyc npusopa
Mapons
Yack
- Moaoynw paclwwmpeHua Bewxop 1
=I-Cnot 1 Modbus pervctp: 6208
=} MPM-220.1 SHaYeHWUA:

= [uckpeTHbie Box 0-0.1-1,2-Be=2 namMeHeHWi

BezonacHoe ¢
NucKpeTHbie BXOL ™

3aKpLITb
L] »

PucyHok 4.51

4.6 Naponb

[lns npubopoBs Ha HOBOW NnaTdopMe MOXKHO YCTaHOBUTL Naposib AJ1s 3alMThl YCTPOMCTBa.

NPUMEYAHUE
III Cnmncok npnbopos Ha HoBon nnatdopme cM. B pasaerne O nporpamme 1.

I'Iaponb 3agaeTcAd B pa3gerne I'Iaponb B AepeBe HAaCTPOEK TONMbKO ANnA NOAKIKYEHHOrIO K MK yCTpOVICTBy.

Co3aaHue napons

Ecnu B npubope He ycTaHOBIEH Maposib, TO B OKHEe HacTpoek OyaeT akTMBHO co3paHue napons. [ns ycTaHOBKM
crnepyet BBECTM M NOATBEPANTL Naporib.
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4 Hactpolika npnbopa

Hacrporika npuBopa - O *
o R a | | MogkmoyeHHsr NpuBop NoAIEPAVEaET BOSMOXHOCTE SaWMTEI AaHHB(X Naponem. [pw Hanuwm Napons ero TpeGyeTCA BEOMMTE B
IWcKpETHLIR TN QOWEN Configurator 11 OwenCloud.
—|- Bxon 4
LwckpeTHBIR Tun
—|-Bxon 5
LWcKpeTHEIR TN MNogteepmpMTe Napons | |
—} Bxon &
wckpeTHBIR THR

HoBbiid napons | |

Vzmepettbie sHauennn floi
=} Medbus Slave
[paeEa yoanEHHOM DOCTYNE
Hactpoiiku nopra RS-485
Lpxwe
CocTornwe GaTapen
—}- CeTestle HaCTpolKkK
Hactpoiiku Ethernet
HacTpoiiky NooknoyeHtA K

CraTtyc npwBopa

-q Em;.l.......

Momynm pacluupetua

JEKpLITE

PucyHok 4.52
MN3meHeHue n copoc napons
Ecnns npl/l6ope Yy>Ke yCTaHOBJ1EH Naposib, TO €ro MOXHO M3MEHUTL UITN CGpOCI/ITb.
,D,J'Iﬂ N3MEeHEHNA NaponAa cneayet BBECTU TeKyLIJ,VIl7I naposib n HOBbIN naposb B rpad>ax N3meHeHne napons.

[nsa cbpoca naponsa cneayeT BBECTU TEKyLLUIM naponb B rpadhe Copoc napons.

Hacrporika npuBopa - O *
=GR
a | | MopxnioyerHsnt NpuBop NoAAEPXMESET BOSMOXHOCTL SaUMThI AaHHLX Naponem. [pk Hanum Napona ero TpebyeTcA BEOMMT B
LwckpeTHBIR Tun QOWEN Conrfigurator 1 OwenCloud.
—|- Bxon 4
Wsmererme napona
HuckpeTHbii THR *
Tewywmii napons
Lo s it napon | |
LlMCKPETHEIR TN Hoskiii napons | |
=} Bon§ Moasepaute napone | |
LwckpeTHEIR THR

Wamepettbie snauerna floi
—} Modbus Slave CBpoc napona
paea yoanéHHor SocTyn:

Texywmii napone

HacTpoikk nopra RS-485
Apxue
CocToRHuwe Satapen
—}- CeTeBble HECTPOMKK
Hactpoiiku Ethernet
HacTpoiikw nooknioyerun K
Cratyc npwBopa
MNaponk
Yach
Momynm pacluupetun

3aKphITE

PucyHok 4.53

B cniyyae ytepu napons ans ero cbpoca cm. Pykogodcmeo no sKcriyamauyuu npubopa.

Ona sawwuuieHHoro naponem npubopa BO Bpems 3anucu nporpaMmbl TpebyeTca BBO4 naposns, cMm. 3anucb
nporpammebl B npnbop 3.7.
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4 Hactpolika npnbopa

Maponb 06s3aTenbHO Tpebyetca Anst noakntodeHns npudopa k OwenCloud, nogpo6Hee cm. MogkntodeHne K

m ‘I’IPI/IMELIAHVIE

OwenCloud 4.7.

4.7 MNopgknovyeHune Kk OwenCloud

[ns npubopos Ha HOBoOW NnaTcopme JoCTynHO nogkntodeHne k OwenCloud.

NPUMEYAHUE
Cnuncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.

|1 |

NPUMEYAHUE
Insa nogkntoveHus k OwenCloud npnbop obsi3aTenbHO gomkeH ObiTb 3awwmiLeH naponem. bes napons

npunbop He nogkntoumtca k OwenCloud. O6 ycTaHoBKe napons cM. pasgen Naponb 4.6.

Mepen HacTtponkon nogkntodeHmss kK OwenCloud cnegyeT HacTpouTb aBTopusauumto npubopa B OwenCloud,
nogpobHee cm. PykoBoacTBo nonb3oBatens OwenCloud un Pykoeodcmeo ro akcriyamauyuu npubopa. Bo Bpems
paboTbl NpMbop AormkeH ObITe NOAKIOYEH K IHTEepHeTY Ans nepefadn aHHbIX.

B paspene Hactpomku nogkntoyeHnsa k Owen Cloud pepeBa HacTpoek 3agaeTcs NOAKMOYEeHWE U cTaTyc
noakntodeHus k OwenCloud.

i

L]

Hactpoiika npuGopa - | it
—}-Mpuaop MMA 3HadYeHWe MNepemeHHan
TNoruka MookntoueHme k Owen Cloud Beikn. < He BrifpaHa »

[WckpeTHLIE BXOALI
—t- [IMCKpPETHEIE BLIXOAKI
EezonacHoe cocTosHue
Monb30BATENBCKWE CBETOANC
=} Modbus Slave
lNpaBa yaaneHHoro AccTy!
HacTpoiikn nopra RS-485
Apxue
—}- CeTeBbIe HACTPORKHN
HacTtpoiikn Ethernet
HacTpoiikk noaknioyeHna
—}-Yachl peansHOrD BpeMEHH
MNepeMeHHbIe 0aTHI U Bper
Batapen
CraTyc npusopa

Cratyc noaknodeHna k Owen Cloud < He BuiGpaHa >

MNMogknwuenne K Owen Cloud

Modbus permertp: 35
3HaYeHunA:

Mapons 0-Bukn., 1-Bkn.
Yacul

Monynu paclumperua
38KpPLIML

PucyHok 4.54

B paspene [lpaBa ypaneHHoro goctyna u3 Owen Cloud pepeBa HacTpoek 3agaloTCsl ypoOBHM AocTyna
OwenCloud k npubopy.
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4 Hactpolika npnbopa

Hactpolika npubopa

—tMpusop
INorvka
[WcKpeTHLIE BXOALI
—t- [IMCKPETHBIE BLIXOAbI
BezonacHoe cocTosHue
Monb3oBaTENBCKUE CBETOANC
= Modbus Slave
lNpaea yaanEHHoro AocTy!
Hactpoiikn nopra RS-485
Apxue
—t CETEBbLIE HACTPORKH
Hactpoiiku Ethemet
HacTpoiikk noakniyeHna
—-Yachl peansHOro BPEMEHH
MNepeMeHHbIE 0ETH W Bper
Barapen
Cratyc npusopa
[Maponk
Yackl
[+ Monoynw paclumpeHna

L] ¥

Krn 3HadeHwe
PazpeweHne KOHGUIYPUPOBEHWA 3a6nN0KUpOBEHD
YnpaeneHwe 1 3anncb 3HaYEHWRA 3a6noKMpoOBEHO
HocTtyn K peructpam Modbus MNonHeid 2anpeT

Pazpewenne koHtpburypupoeaHua

Modbus pervctp: 701
SHaYeHWUA:
0 - 3acnokmpoeaHo, 1-PazpeweHo

- (| >

MepemeHHan
< He BLIGpaHa >
< He BulfipaHa »
< He BulIGpaHa >

3aKpLITb

Mpumep pabotbl ¢ OwenCloud cMm. B pasgene lNoakntoueHne MP103 k OwenCloud 11.6.

PucyHok 4.55
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5 MNepemeHHbIE

5 lNepemeHHbIe

I'IepemeHHble cnyxart and 3annucn n CHUTbIBaHUA 3Ha4YeHNin Ha cxeme npoeKkTa 1 nNpu nporpaMmmMmmpoBaHnn 3KpaHOB.

YT06kI MCnonb3oBaTb NEPEMEHHYIO B NPOEKTE, CHa4ana crieqyeT co3faTth ee B Tabnuvue nepeMeHHbIX.

V:
Ons 3anycka Tabnuubl NePEMEHHbIX HaXXMUTE KHOMKY @ Ha MaHenu MHCTPYMEHTOB UNW BbliGepuTe B FMaBHOM
MeHto NMpubop — Tabnuua nepeMeHHbIX.
Tabnuua nepemeHHbIX cogepxuT [lepeBo KaTanoroB nepeMeHHbIX, a Takke BKIaaKu:

+ CraHOapTHble NepeEMEHHBbIE;
+ CepBuCHbIE NEPEMEHHBIE;
+ CerteBble NepeMeHHble (NepeMeHHble MHTepderica CBA3N) — OIS KaXaoro uHTepdenca cea3un otaensHas

BKMagka.

[epeBo KaTanoroB nepeMeHHbIX
lNo3BonseT cosgaBaTth pasgernbl KaTanoros Ansa pasmeLleHns nepeMeHHbIX.

CBepHYTb BIOXEHHbIE

BKNHOYUTE/OTKNHOYUTE pasgensi
oToDpaKeHue BNOXEHHbIX
nepemeHHbIX Cl'a--aa;)'--s'e. CepeucHbie Ceteswie, Cn
®6 5

Otobpa3uTe BNOXKEHHbIE - : :

= [0 Crangaptree (5

pasaensl = [OKaranor 1 (3]

O Bnox 1 (4

COlbnok 2 (4

Cbnok3(3

—
] Katanor 2

Hawmenosanwe Karanor 1

PucyHok 5.1 — [lepeBo KaTanoros nepeMeHHbIX

[ns kaxgoro Tmna nepemMeHHbIX 0To6pa>|<aeTc;| CcBOE AepeBo KaTaroros. Ons CTaHOapPTHbLIX N CeTeBbIX NePeMEHHbIX
BO3MOXXHO CO3daBaTb [OONMOJIHUTElbHbIE pasferibl KaTtarnoros (Machmaanaﬂ BJITOXEHHOCTb — 3) KaTtanoru
CepPBUCHbIX NepeMeHHbIX HEU3MEHAEMbIE.

Ons nobasneHuns pasgena katanora nepeMeHHbIX HaxkmuTe MNMKM Ha pasgen kaTtanora, Kyaa nnaHupyetca 4obasntb
HOBbIV pa3gen, u Bolbepute Co3paTthb.

Ons konupoBaHus pasgena kartanora nepemeHHbix HaxmuTe NMKM Ha pasgen kaTtanora, KOTOpbIi HEOOXOAMMO
ckonupoBatb, U Bblbepute KonupoBaTtb. 3atem BbibepuTe KaTanor, B KOTOpbIA Heobxogumo [obaBuTb
CKOMUPOBaHHbIN pasaen, Haxvute NMKM 1 Bbibepute BeTtaBUTb.

NPUMEYAHUE
II' Katanor ans no6asneHns nHbopmaummn omKeH 6biTb Ha YpOBEHb BbiLLE KONUPYyeMoro.

[na ypaneHusa pasgena kartanora nepemMeHHbix HaxmuTte NMKM Ha pasgen, KOTopbii HeobGxoaumo yganuTb U
BblbepuTe Yoanurb.

NPUMEYAHUE .
El Pasgen kaTanora, cogepxaliuin nepeMeHHble, yaanutb HEBO3MOXHO.

Ons nepemMelleHna pasgena Kkaranora HaxxmMmte n yﬂep)l(MBaVlTe KnaBuLly Shift, 1 ¢ noMoLLbIO MbILK nepemectuTte
pasgen Ha HoBoe MeCTO.

NMPUMEYAHUE
MNepemeLlleHne pas3genos AOCTYMNHO TOMLKO B Npeaenax poauTenbeKoro Karanora.
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5 lNepemeHHbIE

[ns nepevMeHoBaHWA pasgena Katarnora BBeOUTE HOBOWM UMSA B CTpoke HaumeHoBaHue, pacrnonoXeHHow B
HWKHen YyacTn [lepeBa KaTanoroB NepemMeHHbIX.
NPUMEYAHUE

MNone HanmeHoBaHWe He MOXeT GbITb MYCTbIM UK AyONMpoBaTh MMSI APYroro pasdena B npedenax
poauTenbcKoro Kartanora. B cnyyae BBoga HEKOPPEKTHOTO MMEHU NOSIBUTCS OKHO C coobLLeHneM 06 oLmnbke.

Ytobbl onpegenvTb pasgen kartanora, B KOTOPOM HaxogouTcsl NepeMeHHasi, BblOenuTe nepemeHHyto B Tabnuvue u
HaxmuTe Ctrl+H. Pa3gen, B KOTOPOM HaxoauTCst MEPEMEHHasi, B AepeBe KaTanoroB BbIOENMUTCA CUHUM LBETOM,
HaumeHoBaHWe pasgena otobpasuTcsi B CTPOKe CHU3Y, B Tabnuue nNepeMeHHbIX OTKPOeTCsi TOT pasgen, rae
pacnonoXxeHa nepemMeHHas. Nnn HaBeguTe MbIlIKY Ha nepemMeHHYy — BO BCribiBalOLLEeM OKHe OT06paSI/ITCFI nMma
nepemMeHHON 1 ee pacrnonoXeHue.

NMepeMeHHbIe
I'IepemeHHble npoeKkTa 0T06pa)KaPOTCﬂ B Ta6n|/|u,e nepemMeHHbIX.

CraHpapThsie | CepewcHbie  Cetesbie, Caot 1

@O +2% X6 6
[ Cranpapmuie (4) - - 3HauaHe No Wenonsaosaqwe B =
Wrua nepesMeHHoOn Tun ne peMeHHON aHePI'OHl-_‘EﬂBHCHMl}CTb K[]MMEHTEPHH
YMONYBHWKY npoeKTe
rl Uenouncnennoe - (] 1 Aa
r2 LlenouncneHHoe ™ 0 JiE]

varl Bynesckoe - O Het
var2 Eynesckoe Het

Byneeckoe . O Hert

OK

PucyHok 5.2 — Tabnuua nepemMeHHbIX

[ns cospgaHua nepeMeHHOW BBeAuMTE UMS U 3adalTe TUM UMM HaXMUTE KHOMKY I B J1IeBOW BepxHEeW 4acTtu
Tabnuupl. OcTanbHble NapaMeTpbl 3aNOfHSTCA B 3aBUCMMOCTM OT 3KCMNyaTauuoHHOM NoTpebHocTH:

*  WUmA nepemeHHON — uMsa Ansa otobpaxeHust Ha [NaHenu nepeMeHHbIX 1 Ha 6rioke NepeMeHHON B NPOEKTE;

*  Twun nepeMeHHOMN — MOXET BbITb HAa3HAYeH OAWH N3 TPEX TUNOB: ByNeBCKUI, LLENOYNCIIEHHbIW, C NNaBatoLLen
3anaTton. CMm. nogpobHee pasagen Tvnbl NepemMeHHbIX;

+ OHeproHe3aBUCUMOCTb — [if1s] COXpaHeHns 3HavyeHnsa nepemeHHou B MN3Y npnbopa B cnyyae oTko4YeHus
ANEKTPONUTaHMUA crieqyeTt BKNoUYnTbL YeKBOKC B none HacTporiku. Bpemsi xpaHeHuns nepemeHHom B M3Y
3aBMCUT OT TuNa npubopa, CM. pyko8odAcmeo Mo IKcyamayuu npmbopa;

NPUMEYAHUE .
m [nsa npubopoB Ha HOBOW nnatcopMe, Npu BKMOYEHUM B TabnuLe nepeMeHHbIX Yekbokca

3HepFOHe3aBMCMMOCTb, pa3melleHne 3Ha4eHnq nepemeHHoﬁ NPONCXoanT:

— B cuctemHoe OCIM3Y — anga ctaHgapTHON NepeMeHHON, NPUBS3aHHON K napaMeTpy npubopa unm
K aneMeHTy Busyanu3auuu. [ina ceteBon Slave nepeMeHHoW;

— B OCIM3Y - anga craHOapTHOM NEpEMEHHON, He NPUBA3AHHOM K NnapameTpy npubopa unu K
3ANeMeHTY BM3yanuaauum.

Mpu coxpaHeHumn npoekTa MHopmaums 06 SHEProHE3aBUCUMOCTY NEePEMEHHbIX COXPaHAETCS.

+ 3Ha4yeHue Mo YMONYaHUIo — 3Ha4YeHME, KOTOPOE ByAET XpaHUTb NEPEMEHHas!, NoKa B HEe He byaeT
3anucaHo HOBOe 3HaYeHue;

* WUcnonb3oBaHue B NpoeKTe — MHAVKaUusa NpuBa3ky Kk 6rokam B nporpamme. Ecnv nepemeHHas npussizaHa,
TO 3Ha4yeHne — [a;

116



5 MNepemeHHbIE

* KommeHTapui — TeKCTOBOE onvcaHue Ansd otobpaxeHns BO BCMIbIBaKOLLEN NOACKa3ke Ha CxeMe NpoekTa
npv HaBegeHnn Kypcopa Ha brok nepeMeHHOMN.

UT06bI yOanuTb NnepemMeHHyto 13 Tabnuubl, HaxxmuTe NKM Ha CTpoKy NepeMeHHO 1 B KOHTEKCTHOM MEHIO BbIGepUTe
YAanuTh nepeMeHHYI0 U HaXXMUTE KHOMKY 2% B BepXHeit YacTu TabnuLbi.

Ons pybnupoBaHusi nepemeHHon HaxmuTe KM Ha CTpoKy nepemMeHHOM U B KOHTEKCTHOM MeEHK Bblbepute

-

OyonupoBaTb NepeMeHHY U HAXXMUTE KHOMKY B BEPXHEW YacTn Tabnuupl.

Tabnuua nepemeHHbIX NOoAAepXMBAET MOWUCK U unbTpaumio no umeHn. Cumeon «[poben» BbINOMHAET PoOsb
norunyeckoro TN n nossonseTt pmnesTpoBaTh NepeMeHHbIe MO HECKOSbKUM KPUTEPUSM.

BriBepuTe NnepemMeHHy D MW CO38aATE HoBYHY X
CranpapTHele | CepeucHble  CeTessie, Caot 1
eF g + & q x
[ Cranpapisie (4) - : 3uauenne no Wenonsaosanne 8 5
HHH nepemMeHHOn THI'I NepeMeHHOn SHEPFOHEEEEHCHM{}L—TI: K[]HHEHTEPHH
YMONYBHWI npoexTe
varl Bynescxkoe 4 |:| Het
vara bBynesckoe - O Het
0K

PucyHok 5.3 — lonck nepemMeHHbIX

Ecnun BBegeHHon B CTpOKe noucka nepemeHHoPl He CylleCTBYyeT, TO €€ MOXHO co34aTb HaXaTMeMm Ha KHOMKY I B
BerHeVI yacTu Tabnuupl. I'IepemeHHoﬁ aBToMaTn4eCkn NpucBonNTCA BBEAEHHOE B CTPOKE NMOoncka nMm4.

Basfiepisme mepeastingd W CONSATE HOBD =
Cramuaptroe | Copancrast Cetetme, (AT 1

3 X

DI Cransaprnme (4 [ ———) T et e O MM T r— Henanesmas 8 Kmassmnr sesst
- oy
LS TSNS T S PR R —
P T e P [ o -1 T
O

Eneliepie meepenseninn i CONEATE ROBYYD s

pvee Cepsucrse Ceteswe, Caot 1

[ Cransapeviuie (5 ety swinsiss 11 T S §
ey

g T Mpebita e Do MIRCHSO The Kissmen Baiet

PucyHok 5.4 — Co3pgaHune nepemMeHHOM ¢ 3afaHHbIM UMEeHEeM
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5 MNepemeHHbIE

Tabnuua nepemMeHHbIX OOMyCcKaeT COPTUPOBKY MO 3HadYeHusM. [Ons copTMpoOBKM 3HaveHun HaxmuTe KM Ha
Ha3BaHME KOJTOHKM Tabnuupl 1 BblIGEpUTE B KOHTEKCTHOM MEHIO MOPSAOK COPTMPOBKM (MO BO3paCTaHMIO UMW Mo

yObiBaHMIO).

egdg

= [ Crangapthsie (5)
= [J Karanor (0)
[ Noakatanor (1)
[ Karanor-1 (0)

BuiBepuTe NEpEMEHHYHD MKW CO3AATE HOBYHD

CraHaapTHbie | CepencHbie  Ceteswie, Caot 1

+HBXBE
Wma nepe ¥ Tun neps
NepemenHan Bynesckoe
varl Bynesckoe
var2 Byneeckoe
Bynescxoe
Variable byneeckoe
rl LenouncnexHoe
r2 LenouwcneHHoe

7 l ort Ascending
A | SortDasc ending
Best Fit

Best Fit All

Choose Columns

; O
-
:

Mowck

JHaueHue no
YMOMUBHIID

0

PucyHok 5.5 — CopTupoBKa nepeMeHHbIX

Hecnonsaoesaqmne 8
npoekTe
Her

Het

Her

Her
la

KomMmeHTapui

0K

YT1obbl HAaNTN MecTa UCMONb30BaHNSI NepeMeHHON B npoekTe HaxmuTe NKM Ha cTpoky nepemeHHoOn B Tabnuue u
BblibepuTe Moka3aTb CCbINKM.

egda

[ CrangaptHoie (5)

BrIGEpUTE NEPEMEHHYHD WK COZLANATE HOBYHD

CraHpapTHeie | CepeucHbie  Cetesbie, Caot 1

+ XBE
Hma nepe Lt} Tun nep 0l | SHEprOHE3ABNCUMOCTE

rl Uennusrnsuuns - [

E Moxazats comnkn
Nepemennan Bo

Wy AySmpoeats nepemsennyw  Ctri+D
r2 Llen X Ypaswme nepesmsenryo Delete
varl Eynesckoe - [l
var2 Byneeckoe . O

Bynesckoe - O
PucyHok 5.6

Mowck

JHaueHne No
YMONYEHHK

B oTKpbIBLUEMCSI OKHE 0TOGPa3nTCsl MHPOPMaLUs O BbiGpaHHON NepeMeHHOM.
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npoekTe
Aa
Het
la
Het
Het
Het
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5 MNepemeHHbIE

Ccbinkn Ha nepementyro "r1" n

Ha AdHHYH NEPEMEHHYHD WMEKTCA CChLTKK B CReay LMY
MECTax NpoexTa:

| Bnok uteHwa u3 nepemMeHHoM rl
| Bnok uteHna u3 nepeMeHHoM r1
b Bnok uteHmA M3 nepemexHOoM rl
| Bnok uteHwa u3 nepeMeHHOM r1

Yaanum JaKphiTh

PucyHok 5.7 — CcbINIKM Ha NepeMeHHyo

UTo6bl yaanutb NpuBA3Ky K GIIOKY NepemMeHHON B NMPOEKTe OTMETbTE HYXKHble NMepeMEHHbIE rarioukaMn U HaXXMUTe
KHOMKy YaanuTb. MNepemeHHas ocTaHeTcs B Tabnuue, HO He BydeT UCNonb30BaTbCs B NPOEKTE.

JKCNopT nepeMeHHbIX B chann
,D,J'Iﬂ 9KCNopTa BKINagku nepemMeHHbIX B Buae Ta6J'II/IL|,bI B d)opmaTe .CSV.

1. Haxmute E_}Qxcnopmpoaarb BKNagKy nepeMeHHbIxX B CSV ¢hann B BepxHen yactu Tabnuupl.

2. B oTKpbIBLIEMCA OKHE YKaXKMTe MeCTO BbIrpy3sku dhanna.

3. Haxwmute kHonky CoXpaHuTb.

i

1

NMPUMEYAHUE
Nmsa cdanna chopMumpyeTcs B 3aBUCMMOCTU OT SKCMOPTMPYEMOW Bknaakm no cxeme Mmsilipoekma_Bknadka_
lMepemeHHbIe.

NPUMEYAHUE

[na npubopoBs Ha HoBo NnaTdopmMe Bknagka Slave ceTeBbiX NEPEMEHHbIX IKCTIOPTUPYETCSl BMECTE C
naHesblo NePeMeHHbIX.

BriBepuTe NnepeMeHHy D MW CO3AaATE HOBYHY >

CranpaptHeie | Cetebie, Slave

egg +% XBE Mowex
[ CranpaptHoie (4) ra e FXCNOPTHROBATE BKNAAKY NepeMenHbix B CSV daiin | 3usuenne no Henoneaosasne 8 KoMMeHTapH#
& awonopTuposate BKnagky nepemenHeix B CSV dalin | sl th et

Variable=T— T BYNEBCKOE " * 0 Her
Variable-2 Bynescxkoe v [l Het
Variable-3 Bynesckoe - O Het
Variable-4 bynesckoe » O Her

Bynesckoe . O Het

oK
PucyHok 5.8
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5 lNepemeHHbIE

MMnopT nepemMeHHbIX U3 channa

[na umnopta Tabnuubl NnepeMeHHbIX U3 dharina B oopmaTe .CSV HaXXMUTE KHOMKY E UMnopT 13 csv B BEpXHel
Yyactu Tabnuubl. Bbibepute damn u3 KOTOporo HeoOXoAMMO WMMMOPTMPOBAThb AaHHble U HaxmMuTe OTKPbITb.
KaTtanoru, npy Hannyuu, Takke MMNOPTUPYOTCA U3 banna ¢ coxpaHeHneM BIIOXXEHHOCTU nepeMeHHbIX. B cniyvae
npucytcTBus B aiine HEKOPPEKTHbIX [AaHHbIX, HarnpuMep MepecedYeHnuss MMEH MEepPeEMEHHbIX B MpOekTe W
nmnopTupyemom danne, 6yaet otobpaxeHo coobuieHne o6 owubke. lNMocne ycTpaHeHust oWwnOKU BbINOMHUTE
UMMOPT 3aHOBO.

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytoTcst Tpy TUna nepemMeHHbIX:

*  OyneBCKui (ABOWNYHBIN);
*  LENIOYNCNEHHBIN;
* CnnaBatoLLen 3anaTou (BeLEeCTBEHHbIN).

3HayeHnsi OT oHOW NepeMeHHON K ApYyro MoryT nepefaBaTbCsi TONbKO NPY COBMaAaoLWmMX TUNax NepeMeHHbIX.

ByneBckuu Tun
lMepemeHHasa ByneBcKoro Tuna MoXxeT NPUHUMaThL OAHO M3 AByX 3HadveHun: 1 (True) unm O (False).

Ha cxeme nepemMmeHHble 6yJ'IeBCKOF0 ThnNa coeanHATCA YepHbIMU NTMHUAMMW:

(o >—

PucyHok 5.9

LlenoyncneHHbIn TUN
lNepemMeHHas ueno4YncrneHHoro TMna MOXeT NPUHUMAaTL 3Ha4YeHne Lenoro Yncna B gnanasoHe ot 0 go 4294967295.

Ha cxeme nepemMeHHble LUermio4YnCcrneHHoro Tmna coegunHAarTcA KpaCHbIMU JTMHUAMUA!

>

PucyHok 5.10

Twvn c nnaBawoLen 3anaTon

MepemeHHas Tuna ¢ nNnasatoLLer 3anaTol MOXET NPUHMMATL 3Ha4YeHne BeLLeCTBEHHOro Yncna B AnanasoHe oT —
3,402823E+38 o 3,402823E+38.

Yucna ofgMHapHOM TOYHOCTM C MiaBaroLwelnt 3ansaTor obecneymBaloT OTHOCUTENBbHYI0O TOYHOCTb 7—8 OeCSATUYHbIX
Lumdp B ananasoHe ot 10-38 go npumepHo 1038,

Ha cxeme nepemMeHHble Tuna c nnaBalroLLEeNn 3ansiTon COeanNHSTCA (*)I/IO.I'IeTOBbIMM JIMHNAMN!:

PucyHok 5.11

5.2 CepBUCHbIE NepeMeHHbIe

CepBuCHblE NEpeMEHHble CBA3aHbl C HACTPOMKOM Mpubopa U MOryT TOMbKO CYUTbIBATLCS. 3anncb B CEPBUCHbIE
nepemMeHHble HegocTynHa. Habop cepBUCHbLIX MEPEMEHHbBIX MOXET OTNNYaTbCS B 3aBUCUMOCTY OT Npmbopa.

120



5 MNepemeHHbIE

BriBepuTe nepemMeHHyD >

Cranpapthbie  Cepeuchsie  Cetesnie, Caot 1

0 CepeucHele (6) WMme Tvn nepeMeHHoR
= Hacel peansHOro Bpemeqm
CeryHan Lienoumncnentoe
MuHyTbi Leaoumcnentoe
Yace Lenoumncnentoe
Jene LenouncnexdHos
Mecau Lienouncnentoe
foa Leaoumncnentoe

0K

PucyHok 5.12 — Bknapgka CepBUCHbIe NepeMeHHbIe

Ha cxeme cepBUCHbIE NepeMeHHble 0603Ha4YalTCs cepbiM LIBETOM:

PucyHok 5.13

CepBUCHbIE NepeMeHHbIN Ansa NnpubopoB Ha HOBoW NnaTégopme

B npubopax Ha HoBoW nnatdopme HET CEPBUCHBIX NepeMeHHbIX. BMECTO cepBUCHbIX NEepPeEMEHHbIX MUCMOSb3YyeTcs
NpuBsi3ka NepeMeHHbIX K NapameTpam npubopa (cM. pasaen MNpuesaska nepeMeHHbIX k napametpam 5.4).

NMPUMEYAHUE .
El Cnnucok npnbopos Ha HoBow nnatdgopme cm. B pasgene O nporpamme 1.
5.3 lNepemeHHble UHTepdenca cBa3n
B Ttabnuue nepemeHHbIX AN KaXOoro MHTepdenca CBA3M CO34aeTCA OTAeNbHasA BKMagKka C ONMCaHWeM CeTeBbIX
nepemeHHbIX. B 3aronoske Bknagku ykasslBaeTcs Tvn nHTepderica u HoMep 3aHMMaemMoro crnota.

Pexum Master

Ons nHTepderica ceAsm B pexume Master Tabnuua cogepXvT BKNagku C ceTeBbIMU NepeMeHHbIMU AN KaXaoro
onpaLu1BaemMoro ycTponcTaa.
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5 MNepemeHHbIE

BriBepuTe CETEEYHD NEREMEHHYHY MNKM CO3A3ATE HOBYH:

CranpaptHele  Cepeuchbie  Ceteswie, Chot 1| Ceteswie, Cnot 2

[ Cereewie, Crot 2 Yctposicteo (2) —
Yetpoicteo, 16

Variable-1 Bynesckoe - 0x01 2 0x05
Variable-2 Eynesckoe - 0x01 ! 0x05
bynesckoe -+ %01 - 0x05

PucyHok 5.14
O HacTpoikax nepeMeHHbIX cM. noapobHee B pasgene Pexxum Master.

Pexum Slave

B +BXBE

WrA nepeMeqHon | Tun nepeMedHon | OyHKUWA dTeHnA | DyHKUWA 38NWcH

Agpec perncTpa | Agpec Outa (o8)

o 0
1] 1
0 1

Ins uHTepdberica cesAsun B pexxnme Slave Tabnmua oTobpaxaeT cuMTbiBaeMble CETEBbIE NEPEMEHHbIE.

Cranpapreie Cepeucheie | CeTesbie, Cnot 1

o8 a +BXBE Mowex
[ Ceresrie, Crot 1 Cam (3) MMA napaMeHHon THN NepeMeHHoR
Variable UenouncnenHoe =
Variable-1 UenouncaeHHoe -
Variable-2 LienouncnexHoe bl

UenouncnernHoe x

PucyHok 5.15
O HacTpoiikax nepemeHHbIX cM. nogpobHee B pa3gene Pexum Slave.

Pexum Slave gna npub6opoB Ha HoBon nnartdgopme

NPUMEYAHUE
|I| Cnmncok npnbopos Ha HoBow Nnatdopme cM. B pasgerne O nporpamme.

Appec perncTpa
512
513
514
313

KoMmeHTapmin

OK

KomMMeHTapHh

OK

[ns npubopoB Ha HoBOW nnatcopMe OOCTYMHbI TONMLKO CETEBble NMEpeMeHHble B pexume Slave ¢ agpecamu B
AnanasoHe oT 16384 go 20479. CeTeBOM NEpEeMEHHON MOXHO 3afaTb 3HA4YeHWe MO YMOSYaHuo, KoTopoe byaet
MHULMNPOBATLCA BO BpeMsi Hayana paboTbl nporpaMmbl. Takke OOCTYNHa HACTpOVKa SHEepProHe3aBMCUMOCTHU

nepemMeHHOMN.
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5 MNepemeHHbIE

BriBepuTe CETEEYHD NEREMEHHYHY MK CO3A3ATE HOBYH: >

CraHpaptHeie CeTeeuie, Slave

o83 W XEB Mowce e
[ Ceresie, Slave Slave (4) 4 2 3HaueHHe NO -
WA nepeMesHon Tun nepeMeHHoR FHEpTOHEIBBHCHMOC T Afpec pervcTpa KomMeHTapun
)‘NOJ’I\-IBH 0]
Variable Lienouncnenroe - L] 16384 0
Variable-1 LlenoumcnexsHoe - O 16385
Variable-2 UenouncnenHoe - O 16386
Variable-3 LenouncnersHoe O 16387

LlenouncnedHoe ¥ 16387

OK

PucyHok 5.16

Mpn BKNIOYEHUN YekbBoKkca OHEpProHe3aBUMCUMOCTb MepeMeHHasi pasMmellaerca B obnactn cuctemHoro SCCII3Y.
Mpwn coxpaHeHun npoekTa uHpopmaumsi 06 IHeProHe3aBUCUMOCTM NEPEMEHHBIX COXPaHAETCS.

Mocne nogkntovenns npndopa k Owen Configurator unn OwenCloud ceTeBble nepemeHHble OyayT oTobpaxaTbes B
Aepese napaMeTpoB.

- :b:b ~
[ns HacTpolkn oTobpaxeHus crieayeT BblopaTh NepeMeHHylo B Tabnvue 1 HaxaTb Ha KHOMKY HacTpoiiku
napameTpa B NPaBOM BepxHeM yriy okHa. MNossutcsa naHenbs HacTpoika napameTpa.

HacTpoiika napameTpa

Wima napametpa Variable
MWHMMansHOe 3HaueHWe 0
MakcumanoHOe 3HadeHMe 1000
Buavmocte Buawmm

MyTe K NapamMeTpy

DopMaT OToBpaxeHWA AaHHbIX [ecATUUHBIR
Pepaktvposadve no cetw Paspeweno
ApXWBWPOBATL 3HAUEHKE Het

Mma napametpa
Brewree MO (Owen Configurator, OwenCloud)
ByaeT Mcnonb3oeate Mima napametpa ana oTo..

PucyHok 5.17

[lns HacTPOMKM OOCTYMHbI crepytowme nons:

MUma napameTpa — Ha3BaHWe nNapameTpa, KoTopoe Oyaet oTobpaxaTbCs B AepeBe NapameTpoB npu paboTte
¢ Owen Configurator n OwenCloud,;

MuHMManbHoOe 3Ha4YeHue — MUHMManbHOe 3HayeHre napameTpa ans otobpaxerus B Owen Configurator n
OwenCloud, He BMMSIET Ha NOrMKY NCMOTHEHUSA NPOrpPaMmbl;

MakcumanbHoe 3HaYyeHue — MakcMMarnbHOe 3HaYyeHne napameTtpa ansa otobpaxeHus B Owen Configurator
n OwenCloud, He BMMSAET Ha NOMMKY NCNOMTHEHUS NPOrpaMmel;

BupumocTb — BuaumMocTs napametpa npu pabote ¢ Owen Configurator 1 OwenCloud: Buaum — napametp
oTobpaxaeTcs B AepeBe napameTpoB, CKpbIT — NapameTp He oTobpaxkaeTcs B AepeBe NapaMeTpos;

MyTb kK napameTpy — napameTp OyaeT otobpaxatbcs npy paboTe npubopa ¢ BHewHum 0. BNoxeHHOCTb
katanoros fobasnsieTcsa npu noMmowm obpaTtHoro cnewa — \;

dopmat oToOpaxkeHue gaHHbIX — POpMaT, B KOTOPOM ByaeT oTobpaxaTbCs 3HaYeHne napameTpa,
aKkTyaneH Ans UenovmcreHHbIX NepeMeHHbIX, 4OCTYMHble opMaThl: AeCATUYHbIN, ABOUYHbIN
(oTobpaxaetca B Owen Configurator kak 6utoBas macka), hex (LwecTHagLaTUPUYHbIA) 1 enum
(nepeuncneHune, Tonbko Ans uint16).
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5 MNepemeHHbIE

* PepakTupoBaHue No ceTu — BO3MOXHOCTb peakTupoBaHusl 3Ha4eHus1 napamertpa n3 Owen Configurator un
OwenCloud,;

* ApxmBupoBaTb 3Ha4YeHue — HeoOX0AMMOCTb apXNBMPOBaHMS 3Ha4YeHus1 napameTpa: [la — 3HadeHne
napameTpa 3anucbiBaeTcs B apxme npmodopa, HeT — 3HaueHne napameTpa He 3anncbIBaeTCs B apXmB
npubopa.

5.4 NpuBA3Ka nepeMeHHbIX K napamMmeTpam

NMPUMEYAHUE
lMpuBA3ka NepemMeHHbIX K mapameTpamM OOCTyMnHa TONbKO Ars NpMbopoB Ha HoBoM nnaTtdgopme. Cnucok
npubopos Ha HoBoW NnaTtdopme cM. B pasgene O nporpamme.

B npubopax Ha HOBOM NnaTopmMe MOXHO MPMBSA3aTb NepeMeHHble K napameTpaM npubopa M Mcnonb3oBatb B
nporpamme. MNepemMeHHble, MPUBA3aHHLIE K NapameTpam, OOCTYMHbl AN YTEHUA U U3MEHEHUS.

[lns npuBs3sKkn nepemMeHHoON K napamMeTpy npubopa cneayer:
1. OTtkpbITb HacTpoiiku npubopa.

NPUMEYAHUE
m MpuBsA3Ka NepeMeHHbIX OCTYNHa He AN BCeX napaMeTpos.

2. BbibpaTb NapaMeTp Ans NPUBS3KM U HaXaTb Ha KHOMKY «...» B rpache MepemeHHasa okHa HacTpoek.

HacTpoiika npnBopa — O X
e =
—}-Bxog 3 Mran 3HaueH1e MepemerHan
MuckpeTHeil Tin TalimayT Nepexofa 5 BE30NaCHOE COCTORHWE, CEK 30 < He BoIfipaHa > E|
"
—|-Bxon 4 Cteyteteyet cetesol o6men mo MODBUS < He Brifipaqa =

LuckpeTHeIi TN
—|-Bxon &
LuckpeTHeIi TN
—}-Bxon &
Muckperhi Twn
Wzmepettbie snavenun float
—1- Modbus Slave
Npaea yaanénnoro aoctyna us Owen Cloud
UNM CLOUD
Hactpoitkw nopta R5-485
Apxue
CocTonnwe Gatapen

—}- CeTeBtie HaCTpofKkK

Hactpoitkn Ethernet TaiimayT nepexosa B GesonacHoe COCTORHWE, CEK
Hacrpoitku nogkniouetn k Owen Cloud MuimansHoe sHauetue: 0
MakcumaneHoe sHaderme: B0
Cratye npuSopa Modbus perwetp: 700
MNapone
Yack
2EKpEITE

Momynu paclumperun -

PucyHok 5.18

3. B oTkpbiBLIEMCS OKHE MepeMeHHbIX BbIbpaTh nin co3gaTb NEPEMEHHYIO A5 NPUBA3KX. BblgeneHHble
cepblM NepemMeHHble AOCTYMHbI TOMbKO A5 YTEHUS.
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5 lNepemeHHbIE

BriGepuTe NnepemMeHHyHo WKW CO34aNTE HOBYHD *

CTaHaapTHuie

®@Fa + % & OMCK
0O Crangapteie (1) - = FHaueHna no Wenoneaosaune B =
HH“ nepeMeHHon TV"] nepemMeHHon SHEDI OHE3IABMCHUMOCT KLJMM‘:‘HYHPHH
YMONUBHMID npoekTe
Variable Llenouncnennoe - [ 1 0 Her

i
=] Het

oK

PucyHok 5.19

Nms npuBsizaHHo nepeMeHHol Byaet oTobpaxaTtbes B rpade «MepeMeHHas» HanpoTuB NnapameTpa.

Mocne NpuBA3KK K NapameTpam nepeMeHHbIe MOXXHO UCMoMb30BaTh B Nporpamme. Takum obpasom,
3Ha4YeHus NapameTPOB MOXHO YMTaTb U U3MEHSTb B NMPOrpamme.

NMPUMEYAHUE
Ecnu npuesAsaHHas kK napaMeTpy nepemeHHas 1ucnosnb3yeTcs Ans 3anucy ¢ noMoLLbio 6rioka, a 3HaveHune

napameTpa He U3MEHWUITOCh, TO 3anucaHHoe Yepes 6ok 3HayYeHve ByaeT XpaHUTLCS B MEPeMEHHO OauH
umkn. B cnepytollem uukne 3HayeHne nepemMeHHon 6yaeT NpoYnTaHo 13 napaMmeTpa.

5.5 KonnpoBaHue nepeMeHHbIX

I'IepemeHHble MOXHO KONMMpoBaTtb 13 NMPOEKTa B NPOEKT AJ1A NOBTOPHOIO UCNOfb30BaHUA N COKpaLlLleHUA BpeMeHn Ha
pa3pa60TKy. Ons KonnpoBaHuA nepemeHHon cnenyet BblOennTb onok c nepemeHHon B NCXOOQHOM MPOEKTE N HaXaTb

KHOMKY D Ha naHenn WHCTPYMEHTOB Wi Bbl6paTb KOMaHAay KOﬂMpOBaTb B KOHTEKCTHOM MeHio Oroka.

MepeMeHHasi BCTABNISIETCA B APYroi NPOEKT HaxaTheM Ha kHomnky =L Ha naHenm MHCTPYMEHTOB MR ¢ NOMOLLbIo
BblGopa koMaHabl BCTaBUTb B KOHTEKCTHOM MEHHO XOMcTa.

NMepemMeHHblIe

Bo BpeMA BCTaBKMN CKOMMPOBAHHOIO onoka nepemeHHoﬁ B MPOEKT NpoBepATCA BCE CBOWCTBA nepemMeHHbIX. Ecnns
NPOEKTE €CTb NepeMeHHasa C NoJIHOCTbH coBnMagarownmmn CBOKMCTBaMMU, TO OHa D,yGJ'IVIpyeTCFI B Griok. I'IepemeHHble C
OTNINYaLWMUMUCA CBONCTBaMM aBTOMaTMYeCKU CO34atoTcs B NpoekKTe. Ecnn nmeHa nepemMeHHbIX coBnagatT, HO
apyrue CBOMCTBaA OTNMYaAlOTCsA, TO CO34AeTCsA HoBas nepemMmeHHasa, HO KOHCbJ'II/IKT NUMEH 0To6pa>|<eH B Tabnuue
nepemMeHHbIX, n Tpe6yeTC$| CMEHUTb MS OAHON U3 nepemMeHHbIX.

< [IPUMEYAHUE ) ) )
l B NPOoEeKT AnAa anl6opa, KOTOpPbIN HE NogaepXnBaeT TN AaHHbIX C nNiaBatowen 3anaATon, HEBO3MOXHO

BCTaBUTb NepemMeHHble Thna C nraBaroLen 3ansiTon.

s | |[IPUMEYAHUE .
1 | |OHeproHesaBucMble NepeMeHHble HEBO3MOXHO BCTaBUTb B MPOEKT Anst Npubopa, KOTopblii UX He
—= |noaepxvBaer.

CepBUCHbIE NepeMeHHble

B NPOEKT And rlpM6opa, KOTOprI?I HE noagaepXXmBaet 4acbl pealjibHOro BpemMeHWu, HEBO3MOXXHO CKOMMpoBaTb
CepBUCHbIe NepeMeHHbIe.

lNMepemeHHbIe HTEepdenca ceasmn

B Opyroi NpoekT MOXHO CKOMMPOBATL TOMNBKO NEPEMEHHbIE UHTepdelica CBS3W B pexumMe Slave ans ugeHTUYHoro
Homepa cnoTa. MNepeMeHHble NHTepdeiica cBsA3N B pexkume Master cnegyert cosnasaTh BpyyHyt. Bo Bpemsi BcTaBku
CKOMMPOBaHHOTO Grioka CeTeBOM NepeMeHHON B NPOEKT NPOBEpsloTCS BCe CBOMCTBA NnepemMeHHbIX. Ecnu B npoekTte
€CTb MEepeMeHHasi C MOMHOCTbI0 COBMaJalolWMMU CBOMCTBaMM, TO OHa OybnupyeTtcs B Gnok. MNepemeHHbie ¢
OT/INYaIOLLMMUCS CBOWCTBAMM aBTOMAaTMYECKM CO3daloTcs B MpoekTe. Ecnv ums unm pernctpbl NepemMeHHbIX
COBMajaloT, HO ApyrMe CBOMCTBA OT/IMYAIOTCH, TO CO34AeTCs HoBas NepemMeHHasl, HO BO3HWMKaeT KOHQMUKT
perucTpoB unu umeH. KoHnmKT MOXXHO YCTpaHWUTb B Tabnuue nepemMeHHbIX, 3a4aB APYroe UMS Ui perucTpbl.

125



6 bubnuoteka

6 Bbubnuoteka

BHUMAHUE
[nsa pasHbIx Mogenel NpMbopoB CNMCOK AOCTYMHbIX 3NIEMEHTOB GMONMOTEKM KOMMOHEHTOB MOXET
oTnnyaThCs.

B oTkpblTOM npoekTe Ha naHenu Bubnuoteka KoMMOHEHTOB 2.3 OOCTYMHbl pasfenbl C KOMMAOHEHTamMu AOns
pa3paboTku nporpammbl 3.3.

Pasgenbl 6ubnmoTekn KOMNOHEHTOB:

*  OyHKUMM 6.1 cnyxaT A5 BbINOSHEHWS JTOrMYECKMX, apuddMeTUYECKMX onepaumi n ap. PyHkuMn He
COXPaHSIIOT COCTOSIHUS CBOMX BHYTPEHHUX NEPEMEHHbIX. YNCrO ncnonb3yemMbix pyHKLMIA OrpaHUYeHO TONbKO
06beMoM NamMsTu Npmodopa;

*  OyHKUMOHanbHble 6roku (PB) 6.2 criykaTt ans BbIMONHEHNs onepauunii, TpebyoLwmMx COXpaHeHNs COCTOSIHUS
CBOVIX BHYTPEHHMX nepemeHHbIX. K @b oTHoCcATCS Tpurrepsl, CHETYMKKM, Tanmepsbl 1 gpyrve. Kaxagas mogens
npmubopa umeeT COOCTBEHHOE OrpaHNYEHNE Ha KONMYeCTBO ncnonbayembix Pb (cM. pykosodcmeo o
aKcrlyamayuu npubopa);

« pasgen Makpocbl npoekTa 6.3 cogepXuT co3aaHHble Nonb3oBaTenemM Unm 3arpy>KeHHble C MOMOLLbIO
MeHemkepa KOMNoHeHToB 3.10 Makpochl;

+ OnemeHTbl ynpaeneHus 6.6 cryxar ansa nporpammMmpoBaHus aucnnes npubopa 3.4 n otobpaxatoTcs Ha
naHenun Bo Bpemsi paboTbl C NpMOOPOM C MOHOXPOMHbIM TekcToBbIM KK 3.4.1.

6.1 DyHKUMM

* Jlornyeckune cpyHkumm 6.1.1;

*  ApudmeTnyeckue yHKunn 6.1.2;
o ®yHKUMM cpaBHEHMS 6.1.3;

» CpBuroBble yHKUMK 6.1.4;

+ butoBble pyHKkLMM 6.1.4.

6.1.1 Jlornuyeckue chpyHKUUMN

+ WM (AND)6.1.1.1

« WIN(OR)6.1.1.2

+ HE(NOT)6.1.1.3

*  Wcknovatowee NN (XOR) 6.1.1.4

OcobeHHOCTbI0 paboThl 6rOKOB NOrMYECKUX (OYHKLUMIA SIBMSIETCSt UX CaMOHACTpoWika Ha TN AaHHbIX. Ecnn k Bxogy
6noka Gbina noAcoeAnHEHa LienoYmcrieHHasi nepeMeHHas, To 6ok aBToMaTUYecku nepecTpamBaeTcs Ha paboTy ¢

LIENOYNCIEHHBIMY 3HAYEHUSMU.
I
: AND

324425 % -
AND |

82,39 . .
AND |-

PucyHok 6.1

Ona cdoyHkuun U n UNWU cnepyeT yuuTbiBaTb, YTO HEMOOKMNIOYEHHbIE BXOAbl GNOKOB 6yayT MMETb cneayoLline
COCTOSAHMS:

o ansa dyHKumm U — normyeckas «1»;

126



6 bubnuoteka

*  Anga doyHkummn UNWU — norudeckuin «Ox».

B atom cny4yae Orokn BbINOMHAOT d)yHKLI,MIO NoBTOPUTENA CUrHana. Ons yBEINU4eHna 4nmcna BxogoB y J1IOrM4YeCKmnx
beHKLJ,VIVI NCNOoNb3yeTCA NX KaCKagHOE BKITlOYEeHMe:

11— 11—

R—AP D = p-{ANDlq

13 ——1 13
PucyHok 6.2

6.1.1.1 U (AND)

D D= e )

PucyHok 6.3

Ecnu Ha oba Bxoga 6rnoka yHKUMM MOCTYNalT cuUrHanbl norndeckort «1» (Bce BXodbl BKIMOYEHbI — KOHTaKThI
3aMKHYTbI), TO HA BbIXOAE MOABMNAETCS CUrHAM NOrMYECKOn «1» (BbIXOA BKITOYEH).

Pa6oTte yHKLMUM COOTBETCTBYET TabniLa COCTOSHUIN:

"1 12 Q
0 0 0
0 1 0
1 0 0
1 1 1

Ecnn Ha Bxoabl 6noka beHKLI,I/II/I NoCTynarwT LEeNnovYncreHHble 3Ha4yeHund, To onepauund 6yﬂ,eT npouv3seneHa Hapg
KaxkablM OUTOM 3Ha4YeHUs1 B OTAENbHOCTMW.

0011
N | 0101
0001

6.1.1.2 U (OR)

11 o o .
| 11
I Q OR
12 # | > -

PucyHok 6.4

Ecnu Ha oguH 13 BxogoB Broka yHKUUKM NOCTYNaeT CUMrHan rfiormyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha BbiXoAe
anemeHTa nosBnsieTcs nornveckas «1» (BbiIxod BKITHOYEH).

Pabote (pyHKUMM coOTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 1
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Ecnn Ha Bxogbl Gnoka q)YHKLI,VII/I NoCTynakwT LeNIoYUCIeHHble 3Ha4YeHud, To0 onepauund 6yp,eT npoun3sengeHa Haa
KaXkabIM OUTOM 3HaYeHUs B OTAENbHOCTU.

0011
I | 0101
0111

6.1.1.3 HE (NOT)

(DyHKLI,MFI ncnonb3yeTca Ana MHBepTnpoBaHMA CUrHana.

I1

ki |
===\ Q

v

PucyHok 6.5

Ecnn Ha Bxoad 6Gnoka (yHKUMM MocTynaer curHan normdeckoro «0» (KOHTakTbl Pa3oMKHYTbl), TO Ha BbiXode
areMeHTa NosIBMSIETCs formyeckas « 1» (BbIXO4 BKIOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCSI.

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUIA:

1| Q
0|1
110

Ecnu Ha Bxopg 6rnoka d)yHKLI,VIVI nocTynaeT uenovYncrieHHoe 3HadyeHune, 1o onepauna 6y,D,eT npon3seneHa Haa KaxkabiMm
OMTOM 3Ha4YeHMs B OTAENBHOCTM.

01
10

HE
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6.1.1.4 Ucknovarowee UJTUN (XOR)

(>
(7

I1

v

XOR

PucyHok 6.6

Ecnu Tonbko Ha oaMH 13 BXxogoB Onoka yHKLMK NOCTYNaeT fornyeckast «1», To Ha BbIXOAE 3fIeMeHTa NosIBNSETCS
nornyeckast «1» (BbIXO4 BKIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 0

Ecnn Ha Bxogpl (byHKLI,Ml/I NnoCTynarT UEeNnoYUClneHHble 3Ha4YeHnd, To onepauuna 6yp,eT npon3segeHa Haa KaxabiMm
OMTOM 3Ha4YeHMS B OTAENBbHOCTM.

0011
XOR | 0101
0110

6.1.2 ApucpmeTnyeckme pyHKLUM

BHUMAHUE

VAN

ApndmeTnyeckme OyHKLMU C NaBatoLLEeln 3ansaTon He A0CTYNHbI Ans npubopos nuHenkm MP110.

Onepauun apudpmeTnyecknx yHKLUM MOTyT NPOM3BOANTLCS TOMbKO Had 3HAYEHMSIMU LIENOYMCIIEHHOIO TUMa U
Tuna ¢ nnasatoLLlen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLlen
™n 3ansaTon

CnoxeHune ADD 6.1.2.1 fADD 6.1.2.1
BbluntaHme SUB6.1.2.2 fSUB 6.1.2.2
YMHOXeHNe MUL 6.1.2.3 fMUL 6.1.2.3
HeneHne DIV6.1.2.4 fDIV6.1.2.4
[eneHune c octaTtkom MOD 6.1.2.5 -
BoaBeaeHune B

oot - fPOW 6.1.2.6
Mogynb oT uncna - fABS 6.1.2.7
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6.1.2.1 Cnoxenue (ADD, fADD)

V1+V2=Q =P

PucyHok 6.7

Ons onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMAMU ucnonb3yetca 6nok ADD, Hapg 3HayYeHMsIMM C NnaBaroLlen
3anston — fADD.

Pe3yﬂbTaTOM onepauun (*)YHKLI,VII/I Ha BbIXoAe ABIAETCA CyMMa BXOAHbIX 3HaYEeHUN.

Ecnun Bo BpeMs BbINOMHEHUSI onepauMn 3HadyeHre yncna nomnyyaetcsa 6onblie 4294967295 (32 6uta), TO0 OUThI,
BbIXOAsLLME 3a pa3psaHoOCTb 32 6uTa, oTceKkatoTCs.

Mpumep

[MpumeHeHne GNOKOB yHKLMM OIS CROoXeHUs umcen 24 +2 +2 +7 = Q = 35.
24
| 24 = ryy

I 26 26
-, 2l (228 = I o P
(e P ?@

PucyHok 6.8

6.1.2.2 BoiuntaHue (SUB, fSUB)

v1v2Q—> )=

PucyHok 6.9

Ons onepauui Hag UENOYMCREHHBIMU 3HAYeHUsAMU ucnonb3dyeTcs 6nok SUB, Hag 3HadeHusiIMM C nnaBatoLlen
3anston — fSUB.

PesynsratoM onepaumm yHKLUMM Ha BbIXOAe SBASIETCA Pa3HOCTb BXOAHbLIX 3HAYEHUN.
Ecnu Bo BpeMsi BbINONHEHUs onepauunn pyHkLMn Ha Bxoae V1 3HavyeHue ymcna MeHblue 3HavyeHusa Ha Bxoge V2, 1o

pe3ynsratoM OydeT 4nMcno, nornyyYyeHHoe crnoxeHneM mnagwero yucrna nmoc 0x100000000 (4294967296) mMuHyc
3Ha4veHue uncna 6onbwero: (V1 + 0x100000000) - V2 = Q.
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Mpumep

lMpumeHeHue 6rnoka PyHKUMM ONS BblYUTaHUA Yncen 24 — 2 = 22;

L2 - 22 22
| | 2|SUB |~ a |
| 2 le,x I

PucyHok 6.10

lMpumeHeHus 6noka yHKUMM ANng BelYMTaHus yncen, rae V1 meHblie V2: 2 — 24 = Q = 4294967274.

. 4294967274 4204967274
24| SUB | - . " @

L2
| 24 ﬁf‘ I

PucyHok 6.11

6.1.2.3 YMHoxeHue (MUL, fMUL)

e
V1XV2=Q* iMULx-x@

PucyHok 6.12

Ons onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMsAMKU ucnonbayetca 6nok MUL, Hapg 3HayeHusiMM C nnaBaroLlen
3anaTton — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXOoOe ABINAETCA npon3BeaeHne BXOOHbIX 3HaYEeHUN.

Ecnu BO BpeMsi BbINOMHEHUS onepauny yHKLUMM 3HadeHre Yncna nonyyaetcs 6onblie 4294967295 (32 6uta), 1O
6uUTbI, BbIXOASLWMNE 3a paspsgHocTb 32 6uTa, oTcekatoTcs.

Mpumep

MpumMeHeHne 6NoKoB YHKLUN 1S NEPEMHOXEHMUS Yncen 24 -2 - 2-7=Q = 672.

' 48 48
2! MUL . gﬁ g

l: 2
MUL I j

PucyHok 6.13
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6.1.2.4 Nenexue (DIV, fDIV)

>y
V1V2=Q =p Jov]——<3
.

PucyHok 6.14

[na onepauuii Hag UENOYUCNEHHbIMM 3HaYeHMsAMM ucnonb3yetcsa 6nok DIV, Hag 3HadeHMsaMM C nnaBatoLLewn
3anaton — fDIV.

PesynsraTom onepaumu yHKLMU Ha BbIXOAE ABMAETCH YaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo BpeMA ncnornb3oBaHUA onoka DIV B pesynbrarte geneHna nony4yarTca gonm uenoro 4Ynucra, To Ha Bbixoae
npon3BoanNTCA OKpYyrneHne 3Ha4eHna a0 Lernoro 4mcna B MEHbLUYHO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoae anemeHTa Oyaet 3HaveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK aNns feneHns Yicen 24 +2=Q =12

PucyHok 6.15

6.1.2.5 [leneHune c octatkom (MOD)

V1 e

o]
(V2

PucyHok 6.16

PesynbratoM onepaumm yHKUMM Ha BbIXOAE SBMSIETCA OCTATOK OT AENEHWS BXOAHbIX LIENOUYNCITIEHHBIX 3HAYEHWUNA.
B cniyyae genenus Ha 0 Ha Bbixoge 6roka dyHkuumn 6yaet 3HadeHume 0.
Mpumep

[MpumeHeHne 6rnoka OyHKUMM NS BbIOENEHUSA LEMNOro ocTaTtka oT AeNeHnst ymcna 22 Ha 3.

22 %2--22
) 1 1
3|MOD | ——. Ql
BN

PucyHok 6.17
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6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

i
v -

V2 ]

V12 = Q == P <

PucyHok 6.18

PesynstatoM onepauun yHKLUMKU Ha Bbixoge aBnsieTca nepemeHHas tuna float, pasHas uvicny V1, Bo3segeHHOMY B
cteneHb V2.

Brnok paboTtaeT ToNbKo CO 3Ha4YEHUSIMM C MIaBatoLLEN 3anaToNn.
Mpumep

lMpumeHeHne 6rnoka yHKUMM ANA BO3BeAEHMS Yncna 3 B cTeneHb yucna 4.

3
3 - 3 3
: — a1 81
4| fPOW ] 0
[:4 4 11

PucyHok 6.19

6.1.2.7 Baatue moaynsa ot yucna (FABS)

V]=Q=p [V (EES) o]

PucyHok 6.20

Bnok pa60TaeT TOMbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaTon.

Pe3yanaT0M onepaunn beHKLI,I/II/I Ha BbIXo4e ABNAeTCA MoAyrnb nogaBaeMoro Ha BXo4 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKUMM s onpeaeneHus mogynewn ymcen: |-3,4| = Q =|-3,4/, [6,7| = Q =6,7

34 | %8s 3;4'_354@

PucyHok 6.21
PucyHok 6.22

6.1.3 DyHKUNM cCpaBHEHUA
+ PaBHo (EQ) 6.1.3.1;

+ bBbonbwe (GT, fGT) 6.1.3.2;
* Bbibop (SEL) 6.1.3.3.
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6.1.3.1 PaBHo (EQ)

V1 -

V2

X

PucyHok 6.23

PGSyJ'IbTaTbI BbIMNOJTHEHNA onepaunn Onoka Ha BbIXO04e CpaBHEHUNA BXOOAHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2—-Q=0;
- V1<V2-Q=0.

Mpumep
24 :
T 1 1

24

A

PucyHok 6.24
6.1.3.2 bonbue (GT, fGT)
[ v . )L . . : :
PucyHok 6.25

Pe3yJ'IbTaTbI BbIMNOJTHEHUNA onepaunmn 6Gnoka Ha Bbixoge npwn CpaBHEHNN BXOOHbIX 3HaYEeHWN:

+ V1=V2-5Q=0;
+ VI>V2-5Q-=1;
+ Vi<V2-Q=0.

. 0 0
23| EQ —m«— -CJE
23 T % - . . .

[na cpaBHEHUS LENOYUCIIEHHBIX 3HA4YeHUN ucnonbdyerca 6rnok GT, Anga 3Ha4YeHUn ¢ nnaBarLWen 3ansaTon — Bnok

fGT.
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Mpumep

24 24 .24

. 0 0
AES ——( a1 ]

24 24 24

- 1 1
23| GT ——m— Q2
o E (@2 |

24

BEE

23

PucyHok 6.26

6.1.3.3 Bbi6op (SEL, fSEL)

NMPUMEYAHUE i
EI ®yHkuma Beibop (SEL, fSEL) B8 OWEN Logic Ha3biBaeTca TepHapHas ycnoBHasa onepauvs CpaBHEHUS.

PucyHok 6.27

Ecnu V1 paBeH nornyeckomy «0», TO pe3ynsTatoM BbINOMHEHUS onepaumy 6noka Ha BbiIXode SBMSETCA BXOOQHOW
curHan V2. Ecnu V1 paBeH normyeckon «1», To pesynsTtaTtoM BbIMONTHEHNST onepaumy Groka Ha Bbixoge SIBMSieTcs
BXOAHOM curHan V3.

+ V1=0-Q=V2;

+ V1=1-5Q=V3.

[nsa Beibopa LenoymcneHHbIX 3HayeHun ucnonosyerca 6rnok SEL, ons sHavyeHun ¢ nnasaiwoLlen 3anatom — Bnok
fSEL.
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r
e R
95]

[Tl

—

X

P Lo
@

LA

Mpumep
(VT 00—y
d
PucyHok 6.28
(V1 —
[ 2 |-

PucyHok 6.29

6.1.4 CaBuroBble PyHKLMM

—_

* Jlornyeckunii casur Bneso (SHL) 6.1.4.1;
Jlornyecknin casur Bnpaeo (SHR) 6.1.4.2.

»

6.1.4.1 NMobuToBbLIN nornyecknn casur Bneso (SHL)

MobwuToBbIN norndecknin casur Bneso (SHL) ucnonb3yetcs Ans BbINOMHEHMSA onepauun nobUTOBOrO SIOrMYECKOoro
casura onepaHaa X Bneso Ha N BuT ¢ JoNonHeHMeM HynsamMu cnpasa.

PucyHok 6.30

Mpumep
MpumeHeHuwe gnsa casura yncna 38 (gecatnyHoe) = 00100110 (gBon4yHOE).

00100110 — 10011000

- 19 [ sHL '
n 8 152 152
ol " o2 B 1o, Q1
2 2 |

PucyHok 6.31
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6.1.4.2 NMNobuTtoBbLIN nornyeckumn casur snpaso (SHR)

MobuToBbIn normdeckun casur snpaso (SHR) ucnonb3yetcs ons BbINOMHEHWUS onepaumn NobnToBOro NornMYeckoro
casura onepaHga X Bnpaso Ha N 61T ¢ JononHeHneM Hynsamu crieea.

PucyHok 6.32

Mpumep
MpumeHeHue ansa casura vncna 152 (aecatmnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

— 152 | SHR '
~—— 152 38 38
2 1% s B Q1
2 2 |

PucyHok 6.33

6.1.5 butoBble hyHKLUMN

* YteHune 6uta (EXTRACT) 6.1.5.1;
+ Banuck 6uta (PUTBIT) 6.1.5.2;

*  [Hewndpatop (DC32)6.1.5.3;

* Lndppatop (CD32) 6.1.5.4.

6.1.5.1 Yrenne 6uta (EXTRACT)

UteHune 6uta (EXTRACT) ncnonb3yeTcs 4518 BbINOMIHEHWS onepaumm YteHuns 3HadeHms 6uta N B uncne Ha Bxoge X.
BuTbl HymepytoTca ¢ koHUa. Yucno Ha Bxogde X 3agaetcsl B AeCATUYHOM cucTeme. BbixogHoe 3HadeHve Q Bcerga

aBovyHoe (0 unm 1).

EXTRACT

o)

—
o

PucyHok 6.34
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Mpumep
[MpumeHeHusa 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOM4YHOE).

1010001

8l 0 0
5
(= P—F

PucyHok 6.35

6.1.5.2 3anucb 6uta (PUTBIT)

3anuce 6uta (PUTBIT) ucnonbsyercs ons BeinonHeHWs onepaumm 3anncu B ymcne X s3HadeHus 6uta N B coctosiHue,
ykasaHHoe Ha Bxoge B (nornyeckme «0» unu «1»). Yucno Ha Bxoge X 3apjaetcs B AeCATUYHOM cucTeme. BoixogHoe
3Ha4yeHve Q — LenovncneHHoe.

(R |
V1 o § - < a)

B

[va

PucyHok 6.36

Mpumep

lMpumMeHeHUs 3anucu 4YeTBepToro Guta B curHame nornyeckonm «1» ansa yucna 38 (mecatmyHoe) = 100110
(oBOMYHOE).

1

P 3

I 100110

I 110110

I —— 38 PUTBIT

: [L 38 I 5|54 54{: 5
i [« F j'“

| . 18

[ — |

PucyHok 6.37

6.1.5.3 Oewundpatop (DC32)

Hewndpartop (DC32) ucnonbayetrca ans BbINOMHEHUSA onepauun npeobpas3oBaHWsl 4BOMYHOIO koga Ha BXxode B
MO3MLIMOHHBIA KOA4 Ha Bbixode. [leped BbINONMHEHMEM onepauMM Hag 3Ha4YeHMeM Ha BXoAde npeaBapuTerbHO
BbIMNOHAETCHA NoOMTOBas nornyeckas onepaums «M» c onepaHgom Ox1F (11111b).
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PucyHok 6.

38

Pabote gelmndpartopa COOTBETCTBYET NpMBEAEHHAs Tabnuua COCTOAHMIA:

Mpumep

33

6.1.5.4 LLUndpatop (CD32)

NBOMYHBIA KO, Mo3KILMOHHBIA KO,
5 4 3 2 1 32 31 G 5 4
o 0 o o o o 0 o o o
0 0 o o 1 o 0 o o o
o 0 o 1 o o 0 o o o
0 0 o 1 1 o 0 o o 1
1 o o o 0 1
1 1 1 o 1 o 0 o o o
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 0 o o o
PucyHok 6.39

100001b & 11111b

_...

DC32

| 010b

PucyHok 6.

40

LndppaTop (CD32) ncnonb3yeTcsa A5 BbINOMHEHMA onepauun npeobpa3oBaHMs NMO3MLMOHHOIO Koda Ha BXode B

OBOWYHbIN KOO, Ha BbIXOae.

PucyHok 6.

41

Ecnu BxogHoe ABoumyHOe 3HadeHue nmeeT Gomee ogHoOM nornyeckon «1» B paspsgax, To pabora wwudpartopa
BeLeTCS TONbKO CO CTapLUUM eANHUYHBIM Pa3psaoMm.
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Pa6ote wmndpaTopa cooTBETCTBYET TAabNMLa COCTOSHUN.

NBoMYHBIA KO,

Mo3SKILMOHHBIA KO,

6.2 PyHKUMOHaNbHbIE ONIOKU

Tpurrepsbl 6.2.1;
Tanmepsbl 6.2.2;
leHepaTopbl 6.2.3;
Cuetunkn 6.2.4;
PerynaTtopbl 6.2.5.

6.2.1 Tpurrepsbl

D-tpurrep (DTRIG) 6.2.1.5.

6.2.1.1 RS-Tpurrep ¢ NpMoOpUTETOM BbIKITHOYEHUS

RS-tpurrep ¢ npuoputetom BoikntoyeHns (RS) 6.2.1.1;
SR-Tpurrep ¢ npuoputeToM BkMtoyeHus (SR) 6.2.1.2;
OetekTop nepegHero gpoHTa umnynsca (RTRIG) 6.2.1.3;
OetekTop 3agHero dppoHTa nmnynsca (FTRIG) 6.2.1.4;

5 4 3 2 32 31 G 5 4 3
0 0 o o o 0 o o o 0
o 0 o o o 0 o o 0 o
0 0 o 1 o 0 o o o 1
o 0 o 1 o 0 o o 1 o
1 o o 0 1
1 1 1 o o 0 o o o 0
1 1 1 1 o 1 o o o o
1 1 1 1 1 0 o o o 0
PucyHok 6.42

RS-Tpurrep ¢ npuopmMTeTOM BbIKIIOYEHUS UCMONB3YETCA ANS NEepeKnodeHns ¢ ukcaumen CocTosHUs BO Bpems
MOCTYNNEeHNS KOPOTKUX MMMNYMbCOB HAa COOTBETCTBYOLWMIA BXoA. Ha Bbixoge Q noasuTtcs nornyeckas «1» no poHTy

curHana Ha Bxoge S.

RS1
| v -
R [ a— o
5
| v2
PucyHok 6.43

Pa60Ty Tpurrepa noACHAET npnBeeHHaaA Ha PUCYHKe HWXKe uarpamMmma.
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Bxon S ]

Bxon R

Boixon Q

PucyHok 6.44

B cny4yae o gHOBpPEMEHHOIO NOCTynneHna CMrHanoB Ha oba Bxona NPMOPUTETHBIM ABNAETCA CUIrHan Bxoaa R.

6.2.1.2 SR-Tpurrep ¢ npMopuTEeTOM BKITHOYEHUS

SR-Tpurrep ¢ NpUOpMTETOM BKITHOYEHUS MCMONb3YETCS ANS MEPEeKnodeHns ¢ uKcaumen COCTOsIHMSA B cryyae
NOCTYNNEHNs1 KOPOTKUX MMMYIbCOB HA COOTBETCTBYIOLWMIA BXoA. Ha Bbixoge Q nosiBuTcsa normyeckas «1» no opoHTy

curHana Ha Bxoge S.

[w

SR1
R
PucyHok 6.45

Paboty Tpurrepa NosICHSIET NPUBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

Bxon S ]

1

Bxon R

Boixon Q

1

PucyHok 6.46

B Ccny4yae o gHOBPEMEHHOIO NOCTYyNnIfeHnaA CUrHanoB Ha oba Bxoaa NMPUOPUTETHLIM ABNAETCA CUrHan BXxoaa S.

6.2.1.3 [letekTop nepepHero chpoHTa umnynbca (RTRIG)

Oetektop nepegHero cgpoHTa mmnynbca (RTRIG) ucnonbsyetca B crnyvyae HeoBXOOUMOCTM MMETb peakuuio Ha
N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepupyeTcs eQuHWYHBIR MMNYNbC Mo

nepegHemy cpoHTy Bxoga .

-

RTRIG1

| Q

—<_a ]

PucyHok 6.47

Paboty getektopa 06bsCHSET NpMBEAEHHAs Ha PUCYHKE HUXKe guarpamma.

141



6 bubnuoteka

Bxon 1

Boixopn Q

Uwkn nporpaMMel

PucyHok 6.48
6.2.1.4 [letekTop 3aaHero ¢ppoHTa umnynbca (FTRIG)

Hetektop 3agHero ¢poHTa mmnynsca (FTRIG) ncnonbsyetca B crnydyae HeobxoAMMOCTM WMMETb peakuuio Ha
N3MEHeHNe COCTOSHUS AMCKPETHOro BXOOHOro curHana. Ha Bbixoge Q reHepupyeTca €4uHWYHBbIA MMNYfbC Mo
3agHemy opoHTy Bxoga l.

FTRIG1

v

Q—<_ a |

PucyHok 6.49

Pa60Ty AeTeKTopa oObsICHsIET npuBeneHHad Ha pUCYyHKe HUXKE guarpamMmma.

Bxonl

Boixon Q

Uwkn nporpamMmMel

PucyHok 6.50
6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yeTca ans OpMUMPOBaHWS UMMyMbCa BKIHOYEHWUS BbiIXO4a Ha WHTEpBan BpeMeHu
nMnyneca Ha Bxoge D, BbIxogHON MHTepBan 6yaeT CMHXPOHU3MPOBAH C TAKTOBOW YacToTou Ha Bxode C.

Ha Bbixoge Q Tpurrepa MoOsSIBUTCSA CUrHan forvyeckoi «1» Mo opoHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npw
HanuuMu curHana norudeckol «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0» npousoigeTt no
(PpOHTY TaKTOBbLIX MMMYNLCOB Ha BXoAe C npu Hannymm curHana normdeckoro «0» Ha Bxoae D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXO4 Q B COCTOSIHME NOrNYecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O4 Q B cocTosiHMe normyeckoro «0».

DTRIG1

o]

H :'I::/
M —

<
(X

oo o W

E
oy

PucyHok 6.51
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Pa60Ty Tpurrepa oObsCHSIET npmeeaneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon C _| _l _|

]

1T,

Bxon D

Boixon Q)

PucyHok 6.52

6.2.2 Tanmepbl

*  Mmnynbc BKMoYeHUs 3agaHHon anutenbHocTn (TP) 6.2.2.1;

+ Tanmep c 3agepxkon BkmntodeHms (TON) 6.2.2.2;

+ Tanmep c 3agepxkon otknoyeHus (TOF) 6.2.2.3;

* WHTepBanbHbIn Tanimep (CLOCK) 6.2.2.4;

* VHTepBanbHbIi Tanmep ¢ HegenbHbIM Luknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEHUA 3agaHHou anuTtenbHocTu (TP)

MMnynbC BKMOYEHUA 3agaHHonm anuTenbHoctu (TP) ucnonb3yetrca ans OPMMPOBAHUS MMNyfbCa BKIIOYEHUS
BblIXO4a Ha 3adaHHbln MHTepBan BpeMmeHn. Ha Bbixoge Q 6rmoka nosBnseTcs curHan normdeckon «1» no poHTy
BxogHoro curHana l. MNocne 3anycka BbiIxod Q He pearnpyeT Ha U3MEHEHWE 3HaYeHU BXOQHOIMO CUrHana B Te4eHune
nutepsana Tuun. [10 ncTeyenne nHTepsana Tuwn BbIXOAHOW CUrHaN copacbiBaeTCs B ornyeckunii «0».

TP1

ER

1| T

—<_2 |

PucyHok 6.53

PaboTty umnyrnbca 0GbSICHSIET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxopn 1

Il

Boixon Q

PucyHok 6.54

Jonyctumbln AnanasoH 3HadeHun T o1 0 fo 4147200000 mc nnu 48 aHen.

[nutenbHOCTb nMmnynbca n eguHULLbl UAMepeHna BpeMeH HaCTpanBalkoTCA Ha NaHenm ceonicTB Pb.
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CeoicTea TP B x
= A
728l |
+ [lapameTpw
| Macwrat spevern Y

OnutencHocTe vMnyneca 1
+ [Ipouee

KorraeH Tapuii

Macwrab spemetn

PucyHok 6.55

6.2.2.2 Tanmep c 3apgepxkon BknrovyeHusi (TON)

Tanimep ¢ 3agepxkont BkritodeHus (TON) ncnonb3ayetca Ang onepauum 3agepxku nepegadm curHana. Ha soixoge Q
TanMepa nosIBUTCA CWUrHam Jnorn4yecko «1» C 3aOep)XKOW OTHOCUTENbHO (OPOHTA BXOA4HOro curHana |
NPOAOIMKUTENBHOCTbLIO HE MEHEE ANUTENBHOCTM Ton 1 BLIKMIOYMTCS MO cnagy BXOAHOro curHana.

TON1

v >l e G ]

bel Ton

PucyHok 6.56

Paboty Taimepa 06bsICHAET NpUBeAEHHast Ha PUCYHKE HbKe AuarpaMmma.

Bxon 1

Boixon Q

Tumn Tumn

PucyHok 6.57

Honyctumbln gnanasoH 3HadeHun T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BKITIOYEHNA N €OUHULIbI USMEPEHUA BPEMEHN HACTpanBaloTCA Ha NaHenn ceoncTs Ob.

CeoicTea TOM 0 x
= A

i

 [lapameTps

MacwTah spereHi CEK

| Bpemn sagepxin sknosetna 2
% [Ipouee

KorreHTapiii

Bpemna safepxKM BKMOYEHWUA
3apnaeT BpeMA 330EPHKM BHIKYEHA

PucyHok 6.58
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6.2.2.3 Tanmep c 3apgepxkon otknroveHus (TOF)

Tanmep ¢ 3agepxkon oTknoveHus (TOF) ncnonb3ayetca Ans 3agepxky oTkNYeHns Bbixoga. Ha Beixoge Q Tavimepa
NOSIBUTCS CUrHamn norumyeckor «1» no ppoHTy curHana Ha Bxoge |, oTcueT BpemeHu 3apepxku oTknoveHus Toff
HayHeTCs MO KaXAoMy crafdy BXOAHOro curHana. locne OTKMYeHWsI BXOOQHOIO CurHama Ha BbIXoAde MOsIBUTCS
curHan noruveckoro «0» ¢ 3agepxkon Toff.

TOF1

be| Toff

o ",

PucyHok 6.59

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHada Ha pUCyHKe HMXe aunarpamMmma.

sont [ [,

Bbixon Q
t
T3an Tzan
PucyHok 6.60

Honyctumbln gnanasoH 3HadeHun T3ag ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BbIKITIOYEeHUA N eANHUL bl NSMEepEHNA BpeMEHN HaCTpanBaroTCA Ha NaHenmn ceonicTB Ob.

CeoicTea TOF
=4
v [NapameTtp
cek  |v
Bpemna zanep¥kM BelKMoYEHWA 5
v [lpouee
KommeHTapui
Maciitab Bpemern

PucyHok 6.61
6.2.2.4 NutepBanbHbin Tanmep (CLOCK)

NMPUAMEYAHUE

WuTepBanbHbin Tanmep (CLOCK) goctyneH Tonbko Anst n(pubopoB ¢ YacaMu pearnibHOro BpEMEHMU.
WHTepBaneHbi Taimep (CLOCK) ncnonb3yetcs ang opMmpoBaHns nMmnynbca BKIOYEHMS Bbixoda Q no vacam
peanbHoro BpemeHun. Bpems BkntoyeHns Th n otknioveHusa Tl Bbixoga ycTaHaBnNuBalOT B KayecTBe napameTpos
Tanmepa.

CLOCK1

13.03 11:05:40| Th QH@

14.03 11:05:40| TI

PucyHok 6.62
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Pa60Ty Taﬁmepa oObsICHsIET npmeeneHHad Ha pUCYHKe HMXKe gunarpamMmma.

Boixon Q)

TEIK.I'I

TDTKII

PucyHok 6.63

Ecnn 3apaHHoe 3HayveHue BpeMeHN OTKIIYEeHUA MeHblle BpeMeHWU BKIM4YeHuA, TO guarpaMmma I'IepeKJ'HO‘-IeHI/IVI

Oynert umeTb BUA;

BRI

EHN

0:00:00 0:00:05

cpena

yeTBEpr
24y

23:59:50 0:00:00

MATHHLLS

PucyHok 6.64

Jonyctumbln AnanasoH 3HaYeHUN Tein. U Torkn. OT 0,00 ¢ 4o 24 u.

Hatan BpeM4A BKIMKOYEHNA N OTKITIOYEHNA HACTpanBaeTCAd Ha nNaHenun csonctB Ob.

CeoicTea CLOCK

MHEXN

+ [lapametps
13.0311:0540 [+

Lata v epemA BeIKNIOYEHWA

v [pouee

KomMmeHTapui

[Nara » BpemMA BKMOYEHWA

PucyHok 6.65

14.03 11:05:40

6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

NMPUMEYAHUE

peanbHOro BpeMeHu.

i WHTepBanbHbIn Tanmep ¢ HegenbHbiM Unknom (CLOCKWEEK) goctyneH Tonbko ans npubopos ¢ Yacamum

WHTepBanbHbI Tamep ¢ HegenbHbiM uuknom (CLOCKWEEK) wucnonb3dyetcs ana chopMupoBaHUA UMMynbca
BKITOYEHMST BbIXxoda Q no yacam pearnbHOro BpeMEHM C y4eToM AHeN Hepenu. Bpems Bkntovenuns Th n oTknoveHus
Tl Bbixoga Q v gHu Hegenu paboTbl yCTaHABMNMBAIOT B Ka4eCTBE NapaMeTpoB Tanmepa.

CLOCKW1

13.03 11:05:40| Th
20.03 11:05-40| TI

—<_2 |

PucyHok 6.66

Paboty Tanmepa 06bACHSIET AMarpamma Ha PUCYHKE HUXKe.
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1-geHb (244)  2-geHb (244)

Boixopn Q

Tern Toten Texn Totkn

PucyHok 6.67

BHYTpeHHsIA CTPYKTypa Tarimepa UMeeT crieayoLmin Bua,.

Th|cLock
Tl

| &

PucyHok 6.68

Jonyctumblin AnanasoH 3Ha4eHUN Ten U Torkn OT 0,00 € 00 24 u.

HacTtpolika BpeMeHM BKITHOYEHMS N OTKIIOYEHNS] U yKa3aHue AHEN Heaenv NpovM3BOAnNTCs Ha naHenu ceoncTs Pb.

Ceolictea CLOCK WEEK
=] A
T=4l |
“ [lapametps
~

INaTa 1 BpEMA BKNHYEHWA 13.03 11:05:40
DNata v pemA seiknousHA 2003 11:05:40
v [lpouee

KommeHTapiA

i nepenn

PucyHok 6.69
6.2.3 NeHepaTOpbI

» [eHepaTop npsimoyronbHbix uMnynbcoB (BLINK) 6.2.3.1.

6.2.3.1 NeHepaTop npaAMoyronbHbIX UMNynbcoB (BLINK)

leHepaTop npsimoyronbHbix uMnynbcoB (BLINK) ncnonb3yetca onst dhopmMupoBaHUs MpsiMOYTofibHbIX UMMYITbCOB
nynscaunn. Ha Bbixoge Q reHepaTopa OPMUPYIOTCA MMMYNbCbl C 3agdaHHbIMW NapameTpamu OIMTEeNbHOCTU
BKMOYEHHOIO (Ten — CUrHaAN normdeckon «1») n OTKNOYEHHOro (Tomn — curHan nornyeckoro «0») cOCTOAHUA Ha

BpEMSs OENCTBUA yrpaBnsitoLero curHana Ha exoge | (curHan norndeckon «1»).
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BLINKA1

1c| Th
-2c| Tl

PucyHok 6.70

Paboty reHepaTopa NosiCHAET NpUBEAEHHAs HAa PUCYHKE HVbKe AuarpaMma.

Bxon 1

Boixon Q

Jonyctumbln AnanasoH 3HaYeHUN Ten U Torkn: OT 0 0 4233600000 mc nnu 49 aHein.

OnuTeneHOCTb BKIMIOYEHHOTO Y OTKITHOYEHHOIO COCTOSHUI HAcTpamBaloTCs Ha naHenu ceoncts Pb.

MapameTp Th cooTBeTcTBYET Takn.

MapameTp Tl cooTBeTCTBYET Torvn.

6.2.4 CyeTumKMn

-

Toten| Tern

PucyHok 6.71

CEoNCTEa BLINK
=|A
7=s1|

 [lapameTtp Th
MacwTal spemeHi CEK
1
+ [lapamerp Tl
MacwTal spemeHi CEK
[nuTensHoOCTe OTKN. COCTOAHMA 2
w [lpovee

KormeHTapui

[muTensHOCTE BEKN. COCTORAHMEA

JapaeT AMWTENEHOCTE BKMIDYEHHOMD COCTOAHKA
CcHrHana

PucyHok 6.72

*  VIHKpeMeHTHbIN cyeT4mk ¢ aBTocbpocom (CT) 6.2.4.1;
*  YHuBepcanbHbin cHeTumk (CTN) 6.2.4.2;
*  VIHKpeMeHTHbIN cyeTumk (CTU) 6.2.4.3.

6.2.4.1 UHKpeMeHTHbIN c4eTUYuK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTunk ¢ aBTocopocom (CT) ucnonbayercs Ans nogcyeta 3agaHHoro yncna nmnynbcoB N (Bxog N
— yCTaBka u4ucrna umnynbcoB). Ha Bbixoge Q cyeTyMka nOSIBATCS MMMYMbC CUrHana norndeckom «1» ¢
AnuTenbHOCTbIO paboyero umkna npubopa (Tumkn), ecnu ynucno npuxoaswimMx Ha Bxod C uUMNynNbLCOB AOCTUrHET

YCTaHOBJIEHHOIO 3Ha4YeHNA N.
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10| N

PucyHok 6.73

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKe HWXe anarpamMmma.

1 2 345 N

sont _[][][]]] L.

Bobixon Q

t

Tumien

PucyHok 6.74

[onyctumbin gnanasoH 3HadeHuin ymcna nmnynscos N: ot 0 o 65535.

Yucno umnynbcoB N 1 napameTtp coxpaHeHus coctosiHus B IN3Y 3agatoTca Ha naHenu ceoncts Ob.

CeoicTea CT

= A
w [lapameTps
| Coxparerme coctosrna  Jigll v

YoTaeka 10
+ [lpouee

KormeHTapuiA

CoxpaHeHwe COCTORHWA

':I:IHDEHHE-'T BHYTPEHHEE COCTOAHWME KOMMOHEHTA B
IHEQrOHE3EBMCMMOA NaMATH

PucyHok 6.75

6.2.4.2 YHuBepcanbHbIn cyeT4yuk (CTN)

YHuBepcanbHbii cyetunk (CTN) umcnonb3yeTcda aond npsamoro M obpatHoro cyeta. Onepauus «npsAMON CHET»
BbINOSTHAETCH NO NepeaHemy poHTY MMMyrnbca Ha Bxoge npsMoro cyeta U, 4To yBenuumnBaeT 3HavYeHne BbIXOOQHOIO
curHana Q. Umnynbebl, Nnpuxogdawne Ha Bxog D («obpaTHbIi cyeT»), ymMeHbLUAoOT 3HadYeHne Bbixoga Q. B cnyyae
nocTynneHuns Ha Bxog R curHana nornveckon «1», BbIxof cyeTymnka Q yctaHaBnmMBaeTcs B 3HadeHme Bxoga N.

CTN1
V1

Q—x

~<_a |

W

o

[
‘ZIIDC

PucyHok 6.76

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKe HMXe anarpamMmma.
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1 2 3456 _
il
HEERERER t
1 2 3 _
Bxon D -I -I ¢
Bxon R ¢
Boixoa Q 6 3
1 1 ¢

PucyHok 6.77

B cnyyae ogHOBpeMEHHOro NOCTyNneHMsa curHanos Ha Bxoabl U n D npuoputeTHbIM aiBnsieTca curHan exoga U.
Jonyctumbin ananasoH 3Ha4eHnn uncrna nmnynscos N: ot 0 o 65535.
3HayeHune N 1 napameTp coxpaHeHus coctosiHus B [3Y 3agatoTca Ha naHenu ceoncTs Pb.

CeoiicTEa CTH
v =
- = Al |

w [lapameTps
CoxpaHeHWe CoCTORHMA Het e

YoTaeka 1
w [lpouee

KormmeHTapiA

CoxpaHeHWe COCTORHWAA
CoxpaHAeT BHYTDEHHEE COCTOAHWME KOMMNOHEHTE B
SHEQrOHE33BMCHMMON NaMATH

PucyHok 6.78

6.2.4.3 UHKpemeHTHbIN cyeTuuk (CTU)

WHkpemeHTHbIN cyeTvmk (CTU) ncnonbayetcs Ana noacyera yvcna nMnynbcoB, Npuxoasiux Ha Bxopg, C. Ha Bbixoae
Q c4yeTuMKa NOABUTCS MMMYIbC CUTHaMNa JIorm4eckomn «1», ecnm Yncno Npuxogsawmx Ha BXO4 UMMNyNbCOB AOCTUTHET

ycTtaHoBneHHoro 3HavyeHust Ha Bxoge N (N — ycraBka).

V1 >_T )

CTu1

Q—<_ Q|

V.

|z:l:lf.'>

0

PucyHok 6.79

Pa60Ty CYETYMKa NOACHAET nNpuBeaeHHaa Ha pUCYHKEe HMXe amnarpamMmma.
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12 345 N
sxon 1 _[][][]]] I
A INENENES t
Bxon R
A t
Boixopn Q)
t
PucyHok 6.80

NPUMEYAHUE
Bnok 3anuck B ®b ana CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs UCnonb3oBaTb YHUBEPCATbHbIV

III cyetymk CTN 6.2.4.2.
HonycTumbii gnanasoH 3HaveHu yncna nvnynscos N: ot 0 go 65535.

Cuyetumk copacbiBaetcs B 0 no nepegHeMy hpoHTY MMMynbca Ha Bxode R. B cnyyae ogHoBpeMeHHOro NocTynieHust
CUrHanoB Ha BXOAbl NPUOPUTETHBLIM ABNSAETCH curHan exoda R.

Yucno nmnynecoB N 3agaetcsi Ha naHenu ceoncTs Pb.
Ceoictea CTU
=4
+ [lapametps
50
v  [lpouee

KommeHTapui

Ycraexa
JagaeT yoTaBky

PucyHok 6.81
6.2.5 PerynaTopbl

« MWO-perynatop (PID) 6.2.5.1

6.2.5.1 NMO-perynaTtop (PID)

PID1

Enable >_T ' = S x;{ @
— Pv : _

SP > op

PucyHok 6.82

MNO-perynartop ucnonb3yeTcs ANis peanusaumym NponopumMoHanbHO-MHTerpanbHo-guddepeHumansHoro (MAL)
3aKoHa perynmpoBaHusl.
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®yHKumoHanbHbIN 6nok MUO-perynatopa

3apaHue |+ WcnonHutensHoe
—_— 1 AL | OrpaHnumutens > .
YyCTPOMCTBO
PucyHok 6.83
Bxoabl 6noka
Tabnuua 6.1 — Bxogbl 6noka
Ha3saHue Tun OnucaHue 3HayeHus
E Bynesckun PaspelueHmne Ha paboTty 6rnoka. B BbIkno4eHHOM 0 — BblkntoueH;
COCTOSIHMM Ha BbIXof 6roka nogaeTcst 3HaveHue, 1 — BknoueH
3aJaHHOE B CBOWCTBE «BbIXOAHAs MOLHOCTb»
Pv C nnaBatowien | TekyLiee 3Ha4YeHMe perynnupyemon BenUUYnHbI
3anaTon
Sp C nnaBatowien | 3agaHHOe 3HAYEHUE perynmpyeMon BenymHbI
3anaTon
Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6noka
HasBaHue Tun OnucaHue 3Ha4vyeHusn
Pwr C nnaBatwuienn | BbixogHas 0...100
3anaTon MOLLIHOCTb, %
CBoucrBa
Tabnuua 6.3 — OnucaHne cBOUCTB
HasBaHue Tun OnucaHue 3HaveHus
Pexum pabotbl | Bynesckuin Pexvmbl paboThl perynsitopa: 0 — Harpeatens;
perynaTopa *  pEexXum «HarpesaTenby, 1 — XonoaunbHwk
ucnonb3yercs Ansi
yrnpaBrneHns
NCMOSTHUTENBHBIMY
MexaH1u3mamu,
BO34ENCTBNE KOTOPbIX
NPVBOAMT K POCTY
3HaYeHWs perynupyemon
BESTNYUHbI;
*  PEXUM «XONOAUIBHUKY,
ncnonb3yetcs ans
yrnpaBrneHns
WCMOSTHUTENBHBIMU
MexaHu3mamu,
BO30ENCTBUE KOTOPbIX
NPVBOAMUT K CHXXEHUIO
3HaYeHWs perynupyemon
BENNYUHBI
BbixogHas C nnaBaroLlen BbixogHast MOLHOCTL B 0..100
MOLLIHOCTb 3ansToun BbIKIMOYEHHOM COCTOSIHUM, %
Oudbdepen- C nnasatoLuen OuddepeHumansbHbIn
LmanbHbIn 3ansaTon KO3 PULMEHT C KOTOPbLIM -3,402823E+38...3,402823E+38
K09 pUUMNEHT pabotaet M1
WHTerpanbHbin | C nnasatoLLemn WHTerpanbHbIn KO3 MOULNEHT C
KoadhPMUMEHT | 3ansTon KoTopbiMm pabotaet MNMNA —3,402823E+38...3,402823E+38
Mponopuuo- C nnaBatoLen MponopuunoHanbHbIn
HanbHbIN 3ansaTon KO3(PPULMEHT C KOTOPbLIM 0...100
Ko hULMEHT pabotaet ML
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MpogomkeHue Tabnuubl 6.3

HasBaHune Tun OnucaHwue 3HaueHusn
MuHnmanbHasa | C nnasatollen HwxHee orpaHuyeHne
MOLLIHOCTb 3anaTon BblAaBaemMon MoLwWwHocTH, % 0...100 (20)
(3Ha4eHune no
YMOJYaHUIO)
MakcumansHas | C nnaBatoLlem BepxHee orpaHnyeHune
MOLLHOCTb 3ansATon BblgaBaemown MoLlHocTU, % 0...100 (80)
(3Ha4eHune no
YMOn4aHumio)
3anyck AHP Bynesckun MNepemeHHasn, koTopas reHepupyeT |0 — CTon;
3anycKk aBTOHaCTpPOWKM perynatopa | 1 — 3anyck
B Cry4yae nogaydv 3HavyeHns «1».
3HadeHne gaHHOM NepeMeHHOMN
3a4aeTcsd ¢ NOMOLLbIo Brioka
«3anuck B Pb»
ABTOHacTpounka
W R

AsToHacTpoiika M[-perynsatopa NPpoBOANTCA C NOMOLLbI0 BrokoB YTeHns v 3anuey OB 3.3.6 (L, [CJ+).

[lna 3anycka aBTOHaAcCTponkn cnegyet fobaentb 6rok 3anucb B ®B v npuesasatb ero k nepemeHHon 3anyck AHP

MNAO-perynatopa.

Enable -

t-n

153

PID1
e [ Pt 5]
5
[ P
Wrnte to FB Read from FB
Write to FB Read from FBE
Whte to FB Read from FB
Wnteto FB Read from FB
Write to FB
Wnte to FB
Wnte to FB
PucyHok 6.84
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Ceoictea Write to FB
= A
z=/4l |

+ [lapameTpws
PID1 v

Wrar nepemenHon Janyck AHP
+ [lpouee

KorreHTapui

PyHELMOHANLHEE GnoK
BriGepute us crmcka Ph.

PucyHok 6.85

3HayeHust ocTanbHbIX napameTpoB @B MOXHO 3agaBaTb C Momolybko Grnoka 3anucb B @B, kak nokasaHo Ha
pUCYHKe Bbllle, MMb0o HacTpanBaTb Ha NaHerny CBOMCTB.

C nomouybto 6riokoB YteHne ns ®b cumTbiBalOTCA 3Ha4YeHUs napaMeTpoB PaccuyuTaHHbIM NPONOPLUOHANbLHbLIN
koadppmumeHT, PaccuuTaHHbIA MHTeErpanbHbii  Ko3adcuumeHT, PaccuuTaHHbIn AuddepeHUnanbHbIN
Ko3adppuumeHT 1 Pnar OKOHYaHUA aBTOHACTPOMNKMW.

[nsa ctapTa aBTOHACTPONKM cneayeT nofgaTe curHan norndeckon «1» Ha sxog E.

Mo 3aBeplieHUM npouecca aBTOHACTPOWMKU ANA  YTeHUA [OCTYMHbl HOBble 3HavyeHUs1 KO3(MMULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIn KO3 chuumeHT, PaccuutaHHOe BpeMs UHTErpupoBaHus 1
PaccuutaHHoe Bpems audcepeHunpoBaHua. MNapameTp ®Pnar oKOH4aHUA aBTOHACTPOWMKMU BLICTaBNSAETCA B
3Ha4eHue nornyeckon egnHuubl. Ecrnv nocne aBToHacTpoiku cbpocute Bxoq 3anyck AHP B 3HaueHue normyeckoro
Hyns, To cOpocuTca 1 conar OKOHYaHus.

BHUMAHUE . .

driar OkOH4YaHUS aBTOHACTPONKM HAXOAUTCHA B COCTOSIHMM NTOTMYECKON €AMHMLbI OAMH LMK,
Ecnun cbpocute Bxog 3anyck AHP B 3HauyeHue normyeckoro Hyns OO OKOHYaHWS HacTPOMKW, TO MpoLece
OCTaHaBnMBaeTCcs, corar OKOH4YaHUS He BbICTABMSETCS, HOBbIE 3HAYEeHMs KO3 PULMEHTOB HE BBIYUCTIAIOTCS.

Bo Bpemsa npouecca HacTtporkum Ha Bbixog [NW[-perynatopa nogaetcsi TecTtoBasi MOLLHOCTb, OrpaHu4eHHas
3Ha4yeHVaAMKU napaMmeTpoB MakcumanbHasi MOWHOCTb U MUHUManbHasi MOLWHOCTb.

MNocnepoBaTenbHOCTb aBTOHaCTp0I7IKI/I Ana pexunma «HarpeBaTenb»:

1. Tekyluee 3HavyeHne MeHbLLEe YCTaBKM, Ha BbIXoA 6rioka nogaeTca MakcMManbHas MOLLHOCTL (B
COOTBETCTBUM C HACTporKamu).

2. Kak TonbKo Tekyllee 3HauyeHue cTaHeT bonblue ycTaBku, Ha Bbixod 6rioka nogaetcst MUHUMarbHas
MOLLIHOCTb.

3. TllosTopeHue waros 1 u 2 elle oauH pas.

PaccunTtanHble napametpbl MAO-perynatopa nogaroTcs Ha COOTBETCTBYHOLLME BbIXOAbI, M BbICTaBNSAETCS
donar okoH4YaHus1.

Ecnu B HacTpoiikax yka3aHO 3Ha4yeHWe MaKCMMaribHOW MOLLHOCTW, MpU KOTOPOW HEBO3MOXHO [OCTUYb YCTaBKW,
NpOoLIeCC aBTOHACTPOMKN HE 3aKOHYMTCS, MOKa OH He ByaeT cOpOLLEH BPYUHYIO.

6.3 Makpocbl npoekTa

Pasgen Makpocbl npoekTa COAepXWT CO3[4aHHble Monb3oBaTenem WM 3arpyKeHHble C MOMOLLbI MeHeaXepa
koMnoHeHToB 3.10 mMakpochl.
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BUOnMoTEKS KOMMOHEHTOE B x
gl & X

Makpocbl npoexKTa M

= Macros 1
OToyToTEYET

= Macros 2
OTcyTcTEYET

f}{ DyYHKUMA
'Fb DyYHKUNOHANbHBIR Dok

M Maxkpocol npoekTa

PucyHok 6.86

Ons nobasneHus MakpocCa B MNpPOEeKT crnenyet nepetawntb MakpoCc M3 naHenm Bbubnuorteka KOMMNOHEHTOB 2.3 Ha
XOnnCT.

1 b X || BMONMOTEKE KOMNOHEHT OB L B x
g il & X
B N T | - Makpochbl NnpoeKTa M

i W Macros 1

P — - . OtcyTcTByer
| Macros 1 | : -
i— ----- _p——— i 0 —~ Q2
el |1 BooMbw -
= Macros 2
o Oroyroteyer
— Q3
] B e
04 fb DYHKLWOHANBHBIR Bnok

M Makpochl npoekTa

o B 1Y
PucyHok 6.87

YTto0bbI yoanutb MakpocC U3 naHenu, cnenyet BblAeNnnTb Hy)KHbII7I MaKpOC N HaXaTb Ha KHOMKY x

PekomeHaaLmm no co3gaHnio MakpocoB NpuBeaeHsbl B pasgene Pabota ¢ makpocamm 3.11.

6.4 PyHKumMA Ha ST

Ecnu B npoekTe co3gaHbl pyHKLMK Ha a3bike ST 3.12.1, oHM OyayT AOCTYNHbI B OMONMoTeke KOMMOHEHTOB.

155



6 bubnuoteka

BMBNMOTEeKa KOMNOHEHTOB 8 x

8- il &

@DYHKLUMK Ha ST v

== function1

== function2

X oynkums

fb @yHkumonanshblii 6nok
M Makpocel npoexra

X" oyHkunm Ha ST

i

PucyHok 6.88

MecTta ucnonb3oBaHuA (pyHKUUMK
[ns npocmoTpa Bce MECT UCMONb30BaHWs PYHKLMMW Criegyer:

1. Haxatb [MKM Ha ums dyHKuun.

2. Bblbpatb nyHKT %] MokasaTk MecTa MCNONbL30BaHMS. ...

BMBAMOTEKa KOMNOHEHTOB B ox | .

g il &

| @yHKuUumM Ha ST ol

&  Pepaktupoeate dyHKUMIC

. ¥ ¥aanuTe KOMNOHEHT
== function2

X oynkums
fb @yHkumonanshblii 6nok
| M Makpocei npoexra
X" oyHkunm Ha ST
|

PucyHok 6.89

@ [MoKazaTe MECTa MCNOARICEAHKMA...

B HMXXHEeN YacTu okHa oTKpoeTcst NnaHens Mecta ucnonb3oBaHusA (PyHKUUN, HA KOTOPOM 0TOBpasaTca

MecTa UCMonb3oBaHWs DYHKLMKN Ha CXeMe U B pedakTope pyHKLUUIA.
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MeCTa MCNoNB30BaHMA @yHKUMK functionl

function12

| PyHKLMM
function2[line 10, pos 17]: function2 := function1{inputVariable):

PucyHok 6.90

3. Haxatb NKM Ha cTpoKy ¢ MECTOM MCMONb30BaHUS (PYHKLMK.

4. BblbpaTb MNYHKT g MepenTN K MECTY UCNOSIb30OBAHMS.

MecTa Mcnons3o8aHKA dyHKUMK functionl
—}. Cxema
function11
function12
—} PYHKL MK
functionZ[line 10. pas 1/]: functionZ = function1iinputVanab | Mepeiit k mecTy ucnonbsoeais

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

PucyHok 6.91

<D0|<yc CMECTUTCA B MeCTa UCNoib30BaHNA d)yHKLJ,VIVI Ha CXemMme uinn B pegakrtope d)yHKU,I/II/I.

NPUMEYAHUE
|I| [BonHon knuk JIKM npmMBoguT K TOMY Xe pesynbrary.

Ecnu B xooe paboTbl ¢ Nporpammoin MecTa MCrosb30BaHUS (YHKLMN U3MEHUIUCL, criedyeT oGHOBMT nNaHenbs Mecta
Mcnonb3oBaHus PyHKUMK:

1. Haxartb KM Ha niobyto cTpoky naHenw.

2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb3OBaHU.

Mepexopn Kk peaakTopy pyHKLUN
[ns nepexopna k PegakTopy yHKuun 3.12.1 cnegyer:
1. Haxatb [MKM Ha ums dyHkumun.

2. Bbibpatb nyHKT PegakTupoBaTb (hyHKUMIO.
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BMBNWMOTEKA KOMNOHEHTOB = x|
g::v .l ﬁ_“ .....
| @yHKuUuM Ha ST il A

E Mokasate MecTa MCNoAL3CEaHWA. ..

#  Pegaktupceate dyHKUNID

¥ ¥aanuTe KoMNOHEHT

== function2

X oyuxkums L

fb eyHkumoHanbHbIl 6ok

M Makpochl npoexra

X @YHKLIMK Ha ST

| SRR
PucyHok 6.92
OTkpoeTcs peaaktop dyHkuum 3.12.1.
YnaneHue cyHKumK
[ns yoaneHusa yHKUMKM U3 NpoeKTa cnegyer:
1. Haxatb KM Ha ums dyHkuun.
2. Bbibpatb NyHKT YAanuTb KOMMOHEHT.
BuBNMOTEKa KOMNOHEHTOB e
8-l
@yHKUMK Ha ST | .

@ [MoKazaTe MECTa MCNOARICEAHKMA...

&  Pepaktupoeate dyHKUMIC
2 YnanuTe KOMNOHEHT

=== function2

X oynkums L

fb ®ynkumonaneHwii 6ok

M Makpocel npoexra

X' @®YHKLIMK Ha ST

e SR

PucyHok 6.93
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NPEAYNPEXOEHUE
Ecnun doyHKUMA ncnonb3yeTcsa Ha Cxeme U/unm B Apyrmx yHKUMSX, yaaneHne MOXeT NPUBecTU K

owmnbKam KOMNUIALUK.

6.5 PyHKUMOHaNbHbIN 6510K Ha ST
Ecnu B npoekte cosgaHbl (pyHKLMOHanNbHble 6rokn Ha asbike ST 3.12.2, oHuM OygyT AOCTYyNHbI B GMGnuorteke
KOMMOHEHTOB.

BUBNMOTEKa KOMNOHEHTOB

avil &

@yHKLUMOHAaNbHbIe 6Gnokn Ha ST "

£T1 functionblock1

£T1 functionblock2

X oyuxkums
fb oyukumonanbhbiii 6ok
M Makpockl npoexTa
T
fX' oynkumm Ha ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 6.94

MecTta ncnonb3oBaHnsa PyHKLMOHANbLHOro 6noka
,U,J'Iﬂ NpoOCMOTpPa BCEX MECT UCIMOJ1b30BaHUA (*)yHKLI,MVI cnepnyert:

1. Haxatb NMKM Ha umsa dyHKumoHansHoro 6rnoka.

2. BbibpaTb NyHKT #1 oka3aTb MecTa MCONb3OBaHMS....
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BUBNMOTEKa KOMNOHEHTOB

3~ il &

®yHKUNOHaNbHbIe 6ok Ha ST 7 |
I
8 functionblock1 47 [loKa3aTE MECTE MCMOABSOEEHMA...

#  PenakTupoeaTe byHKUMOHAREHEIR Brok

¥ ¥paEMTE KOMOGHEHT

£T1 functionblock2

X oyuxkums

fb oyukumonanbhbiii 6ok
M Makpocel npoexra

X" oynkumm na ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 6.95

B HWxHel yacTu okHa oTkpoeTcs naHenb MecTta Mcnonb3oBaHUA PyHKLMK, HA KOTOPOW oToBpasaTes
MecTa MCNonb30BaHUs hyHKLMKN Ha CXEME U B peaKTope.

MeCTa MCNonB30BaHWA dyHKUMOHaNEHOro 6noka functionblock2

-1 Cxema
functionblock2
functionblock22
functionblock23

PucyHok 6.96
HaxaTtb NKM Ha cTpoKy ¢ MECTOM UCMNOMb30BaHUA yHKLNOHANbLHOro 6roka.

BbibpaTtb nyHKT g MepenTn K MECTY NCMNONb30BaHUA.

MecCTa Mcnone3osaHua @yHKUMOHaNneHoro 6noka functionblock2

=} Cxema

1
functionblock _El MNepelT K MECTY MCNCAES0EIHMS

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

functionblock

PucyHok 6.97
®okyc cCMeCTUTCS B MeCTa UCMOoNb30BaHNs (OYHKLMOHANbHOro 6rioka Ha cxeme unu B pegakrope.

NPUMEYAHUE
|I| OsonHon knuk JIKM npuBoauT K TOMY Xe pesynesrary.
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Ecnu B xoge paboTbl C nporpamMmor MecTa WMCMNONb30BaHWUs QYHKUMOHAmNbHbLIX OMOKOB W3MEHWNUCb, Crnepyet
06HoBUT NnaHenb MecTa ncnonb3oBaHus PYHKLMOHANIbHOIO GJl0Ka:

1. Haxartb NKM Ha niobyto cTpoky naHenw.
2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb30BaHUA.

Mepexopn k peaakTopy (hbyHKLUMOHaANbLHOro 6rokKa

Insa nepexoga k PegakTtopy dyHKUMOHanbHoro 6rnoka 3.12.2 cnegyer:
1. Haxatb NMKM Ha umsa dyHKumn.
2. Bbibpatb nyHKT PegakTupoBaTh (pyHKLNOHANbHbIN GNOK.

BMBNMOTEKA KOMMNOHEHTOB

vl &

DyHKUMOHaNbHbIe 6noKkKn Ha ST i’

| @ functionblock1

E Mokasate MECcTa WCNOAESCEaHWA. ..

#  PegakTupoBaTe GyHKUMOHANEHEIR BA0K

T . ¥panuTe KOMNOHEHT

X ®ynxkums

fb @oyukumonanbHbiii 6rok
M Makpocel npoekra

X' @yukumm va ST

o'’ @OYHKLIHOHANbHbIE 6N10KM Ha ST

PucyHok 6.98
OTKpoeTca pefakTop yHKUMOHanbHoro 6rnoka 3.12.2.

YaaneHue hyHKUUN

[nsa ynaneHus yHKLMM N3 NpOEKTa crieayer:
1. Haxatb NMKM Ha nma gyHKumm.
2. BblbpaTb NyHKT YAanuTb KOMMOHEHT.

161



6 bubnuoteka

| BMBNWOTEKa KOMMNOHEHTOB =

e il &

| ®@yHKUuM Ha ST ol

&7 [oKasaTk MecT2 MCNOAE30EZHMA...
#  Pegaktupoeate dyHKLMD

R ¥ ¥aanuTb KoMNOHEHT
== function2 :

X oyuxkums
fb eyHkumoHanbHbIl 6ok
M Makpocel npoekta
X" oyHkumm na ST
|
PucyHok 6.99

NPEAYNPEXOEHUE
CD Ecnun doyHKUMA MCnonb3yeTcst Ha cxeme U/Unu B ApYrux YHKUMSIX, yaaneHue MOXeT NMPUBECTH K
oLInBKaM KOMNUMALMN.

6.6 AnemeHTHLI ynpaBneHus

* MeTka 6.6.1;

+ Bgog/BbiBog (int/float) 6.6.2;

+ Bsopg/BbiBoa (Boolean) 6.6.3;

e [nHamunyeckui TekcT 6.6.4;

*  KombuHuposaHHbIn cnncok (ComboBox) 6.6.5.

OnemeHTbI NCnonb3yrTcs Ansa odopmnenns gucnnes npyudopa MP200.

6.6.1 MeTka

AnemeHT MeTka npeagHasHadeH ans pasMeLLleHns TEKCTOBOro 6roka B CTpoKe aKkpaHa.

HacTtponka cBoucTB
[nsa KoppekTHOro oTobpakeHus Ha akpaHe npubopa cnegyeT ykasaTb KOOpAUHaTbl PpacrnonoXeHUs U BBECTU TEKCT
Ha naHenun CBOWUCTB.
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CeolcTea MeTkal

EIN
KoopmHans
X 3
Y: 0
+ [lapameTps
TewecT TekecT

w1

Nmaa

MakcimansHan ONWHE ZNeEMEHTA

PucyHok 6.100

KoopauHaTtbl
[na pacnonoxeHust NnepBoro CMMBOMa aremMeHTa no ocaM X 1 Y crnegyeT ykasaTb koopauHatbel. OTcyeT koopamHat
no o6eum ocam HaunHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B peakTope
3KpaHoB).

3HauyeHne koopauHaT (Uenoe 4YMCro) MOXHO 3adaTb B BbiMagalwolleM MeEHI B CTpoke koopauHatel (X u Y
HaCTpanBarTCH OOUHAKOBO):

+  KoopmHan
3 v
i 1]

PucyHok 6.101

B Bbinagarowem MEH MOXHO BbI6paTb cnocob 3apaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEN3MEHHOIO pacnosioXKeHuA anemMeHTa cnenyert ykasatb 3Ha4eHune KoopaunHatbl B nore BBoaa.

Ona cospaHus Gerywien CTpoku crnegyeT BbibpaTb BapuaHT lMepemeHHas 1 HaxaTb kHoMKy Bbi6op. OTkpoeTcs
Tabnuua nepemeHHbIX 5, B Hew crnegyeT BbIbpaTh MepeMeHHy0 LienoYncreHHoro Tuna, kotopas byaet onpeaensTb
3Ha4yeHue KoopauHaThbl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTtbes B none BBoga:

KoHcTaHTa

[a] BbiGop

PucyHok 6.102

MapameTpbl
+ TekcT — B none BBOAUTCH TEKCT, KOTOPbIN ByaeT oTobpaxaTtbcsa Ha akpaHe npubopa. [nvHa Tekcta He
[OOJMKHA NPEeBLILWATL 3HAaYeHNe, ykasaHHoe A5is napamMeTpa QnuHa.
+ [OnuHa — MakcMmarnbHoe KONnmM4yecTBo 0ToOpakaembiXx CMMBOJIOB Grnoka.
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CeoicTea MeTkal -
51|
KoopmHam
kS [wvar]
Y: 1
v [NapameTpo
TewecT Texcrd
6
Omma
MakcumansHaa gnuHa snemMeHTa

PucyHok 6.103

OT1ob6paxeHune
B pepaktope akpaHoB oTobpaxkaeTcs, kak 6yaeT BbirnsaeTb anemeHT MeTka Ha akpaHe npubopa.

PucyHok 6.104

6.6.2 Beoa/BbiBop (int/float)

OnemeHT BBoa/BbiBOA (int/float) npegHasHayeH ons BbiIBoga Ha akpaH Npubopa UM YTEHUsI C IKpaHa 3HaYeHus
LLeNOYNCEHHOM U BELLEeCTBEHHON NepeMEHHON.

HacTtpouka cBoncTs

[ns koppekTHoi paboTbl aNeMeHTa criedyeT ykasaTb KOOPAMHATLI PACMONOXEHUS U HACTPOUTL NapameTpbl BBoaa/
BbIBOJlA HA NaHenu CBOWCTBA.
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Ceoncrea BeoafBoieoa (int/float)2

7=/l |
v  Iuanasox
KoHTtpone Oa
Makcirayma 65535
MiaHmryra 0
+  KoopgHarns
X 0
L 0
v [lapametps
MNepemenHan < He BolBpaHa = ..
Tun nepemenHoin  BellecTBeHHLIA
2Hakos 3
Mocne =anaToi 1
TekcT oo
TekcT nocne
Pepakmipyemo Oa
Orna 5
MNepemenHan

[lepemenHan anA oTofpaxeHuA

PucyHok 6.105

Owvana3oH

° KOHTpO.ﬂb — OorpaHn4yeHune 3Ha4eHund, KoTopoe nornb3oBaTtenb BBOOUT C nuueBon NnaHenn an6opa.
OrpaHqueHme HE pacnpocTpaHAeTCcd Ha 3Ha4YeHune, nosiy4yeHHoe B Xxoae paGOTbI nporpamMmmbil;

* MaxcumyM — MakcumarnbHoOe 3Ha4YeHue napamMeTpa anda seBoaa,

* MVIHMMyM — MUHMMarbHOEe 3Ha4YeHne napamMmeTpa anda sBoaa.

KoopauHaTtbl

[ns pacnonoXxeHus NepBoro cumBona anemeHTa no ocam X n 'Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no o6enm ocam HaunHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuHa);
* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMNEHHOro B peaktope
3KpaHoB).

3HayeHMe KoopaMHAaT (Lenoe 4Yucro) MOXHO 3afdaTb B BbiNadalolleM MeH B CTpoke koopauHatel (X un Y
HacTpanBatoTCsi OAMHaKOBO):

+  KoopmmHans
3 v
Y- 1

PucyHok 6.106

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa Unu nepemeHHas. [ns BbiGopa
HEM3MEeHHOro PacrooXeHWs aNeMeHTa crieyeT ykasaTb 3Ha4eHe KOOpAMHaThI B Nnosie BBoAaA.

[na cospaHua Gerywien cTpokn crneayet BbiopaTe BapuaHT lMepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 5, B Hel crieqyeT BblOpaTh NepeMeHHy0 LIeNoYMCneHHOro Tnna, kotopas dyaet onpeaensaTb
3Ha4YeHne KoopamMHaThbl, U HaxaTtb kHonky OK. BbibpaHHas nepemeHHasi byaeT otobpaxaTbcsi B norne BBoa:

KoncTaHTa

o Tlepemennan [a] BriSop

PucyHok 6.107

MapameTpbl

* TMepemeHHaas — NpuBs3Ka K NepeMeHHON NpoekTa (LerNoYnCIIEHHON UK C NnaBatoLwen Toukown). s
BbIOOpa NnepeMeHHon cneayeT HaxaTb KHOMKY «...» U BblbpaTh B Tabnuvue nepeMeHHbIX 5;
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*  Twun nepemeHHON — BbIGOP TUNa NEPEMEHHON: LIeNIOYMCIIEHHbIN UKW BeLLeCTBeHHbIA. Ecnn nepemeHHas
elle He nNpuBs3aHa, TO HeobxoaMMo 3agaTthb TUM;

+ 3HakoB — CyMMapHOe KONM4eCcTBO OTOOpakaeMbIX 3HAKOB 40 U NOcre 3anaTon;

+ MNocne 3ansaToN — KONMYECTBO 3HAKOB NOCIIE 3anATON: A0 6 3HAKOB UK oNpeaensaeTcs aBToMaTuyYecku
(ABTO). Bonee nogpobHyto nHOpMaLMIo YiTanTe B pykogodcmee Mo 3Kcrilyamauyuu npubopa;

+ TekcT A0 — TEKCT CreBa OT YMCMOBOro 3HAYEHUS;

+ TekcT nocrne — TeKCT cnpasa OT YUCMOBOro 3HAYEHUS;

* Pepaktupyemo — ecnv BeibpaHo la, TO 3Ha4eHne NPMBA3aHHON NEPEMEHHON MOXHO U3MEHSITb C
NMOMOLLbIO KHOMOK Ha nnueBon naHenun npnbopa;

+ [nuHa — obwan makcmanbHas AnvMHa Nons, BKYaoLwas TeKCT 40 U Nocne 3HaYeHUs NepeMeHHON n
CaMo 3Ha4YyeHne nepemMeHHoNn.

w  [manasod
KoHTpone Na
Mak.curayna 65535
MiaHIryra 0

» KoopmHams
X 0
L 0

w  [lapameTpo
NepemeHHan [wvar 1]
Twn nepemMeHHoA BewecTBEHHBIA
3HaKos 3
MNocne sanATol 1
TekcT oo T=
TekcT nocne C
Penakmipyemo Na
8

PucyHok 6.108

OToGpaxeHune
B penakTope akpaHoB oTobpaxkaeTcs, kak byaeT BoirmsageTs anemeHT BBoa/BbiBoA (int/float) Ha akpaHe npubopa.

=
ol =+ 00 0 Cc¢

-

7

=

PucyHok 6.109
6.6.3 Beoa/sbiBop (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHaveH ANs BbIBO4A HA 3KpaH UIM YTEHUS! C 3KpaHa 3HayYeHus1 OyneBckon
nepemMeHHOMN.

HacTtpounka cBoucTB

[nsa koppekTHOM paboThl anemMeHTa cnegyeT ykasaTb KOOpAMHAThl PacnonoXeHUs U HacTpouTb NapaMeTpbl BBoaa/
BbIBOJA Ha NaHeNn CBOMUCTBA.
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CeoicTea Beoa fBrieoa (Boolean)2

7=/l |
+  KoopgHarns
X 0
L 0
v [lapametps
MNepemenHan < He BollpaHa =
Tekct "True" Pyy
Tekct "False” Aao
TekcT oo Pesm_
TekcT nocne !
Pepakmipyemo Oa
11
Oma

MakcuMansHaA anvHa SNeMeHTa

PucyHok 6.110

KoopauHaTtbl
,U,J'IFI pacnonoXxXeHnAa nepBoro CMMBOJ1a arieMeHTa Nno OCAM XunyY cnenyet ykasaTtb KoopAuHaThbl. OTtcyert KoopaunHat
no obenm ocam HauymHaeTcs ¢ 0:

* Mo ocu X — crieea Hanpaso ot 0 o 15 (B 3aBMCMMOCTM OT CBOWNCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBINEHHOIO B pefakTope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4ucrio) MOXHO 3agaTh B BbiMafallemM MEHK B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

w  KoopmHamn
3 v
i 1]

PucyHok 6.111

B BbinagatolemMm MEH MOXHO Bbl6paTb cnocob 3apganHus KoopAuHaT:. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeNn3MeHHOro pacrnonoXeHua arneMeHTa crneayeT ykasaTb 3Ha4eHne KoopanHaTthl B nofie Beoaa.

[na co3paHua Gerywien cTpoku crneayeT BbiopaTe BapuaHT MepemeHHaa n Haxatb kHoOnky Bbibop. OTkpoertcs
Tabnvua nepeMeHHbIX 5, B Hel cnegyeT BbibpaTb NepeMeHHyI0 LenoYMCeHHoro Tuna, kotopas byaet onpegensatb
3Ha4eHue koopanHaThbl, U HaxaTtb kHorky OK. BeiGpaHHasi nepemeHHas 6yaet otobpaxaTbcs B nose BBoAaA:

KoncTaHTa

a T'le [a] Brifop

PucyHok 6.112

MapameTpbl

+ [lepemeHHass — npuBs3Ka K OyneBckown nepeMeHHoN npoekTa. [ns Bbibopa nepeMeHHoN crieayeT HaxaTb
KHOMKY «...» U BbIBpaThb B Tabnuue nepemeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLNA 3HAYEHWNIO NEPEMEHHON, paBHOM «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLNIA 3HAYEHUIO NEPEMEHHON, paBHON «0»;

+ TekcT 4O — TEKCT crneBa OT BbIBOANUMOIO 3HAYEHUS;

+ TekcT nocrne — TEKCT cnpasa OT BbIBOOUMOTO 3HAYEHWS;

+ PepakTupyemo — ecnv BeiGpaHo 3HayeHve [la, To 3Ha4eHne NpUBSA3aHHON NEPEMEHHON MOXHO U3MEHSTb C
MOMOLLIbHO KHOMOK Ha NyLeBow naHenu npnbopa;

+ [OnuHa — obLias MakcumanbsHas OfIMHA Nors, BKYaloLwas TeKCT 40 M MOCHe 3HaYeHUs MepPeEMEHHOM U
CaMO 3HayeHve NepeMeHHON.
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OT1obpaxeHune

CeoicTea BeoafBoieog (Boolean)2 O

MEEINE)

v  Koopmmans
X 0
Y 0
v [apametpo
MNepemenHan < He Buifpana =
Tewet "True" Pyy
Tekct "False” Aao
TekcT oo Pesm_
Tekct nocne !
Pepakmipyemo Oa
11
Oma

MakcuManeHaa onHa snemMeHTa

PucyHok 6.113

B penakTope akpaHoB oTobpaxkaeTcs, kak OyaeT BbirmsaaeTb anemeHT BBoa/BbiBoa (boolean) Ha akpaHe npubopa.

6.6.4 [InHaMn4ecKnm TeKcT

PucyHok 6.114

AnemeHT JIUHaAMUYeCKUI TeKCT NpeaHasHadeH AN BbiBoAa Ha 9KpaH npubopa oaHON U3 HECKOMbKUX TEKCTOBLIX
CTPOK B 3aBUCUMOCTU OT 3HAYEHUSI NPUBSA3AHHOW NepeMEHHON.

HacTtpouka cBoncTB

[nsa koppekTHOro otobpaxeHus Ha akpaHe npubopa cnegyeT ykasaTb KOOpAWHATbI PACNONOXEHNs] U BBECTU TEKCT

Ha NaHenu CBOWCTB.
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CeONCTEa JMHEMAYECKMIA TEKCT2

BN
+  Koopmans
X: 5
Y- 0
v [lapameTpm
MNepemenHan < He BhifpaHa =
Cnvcok cTpok < PepakipoBats =
O TekcT
5
Omana

MakcumaneHas anvHa snemMeHTa

PucyHok 6.115

KoopauHaTtbl
[na pacnonoxeHnst NnepBoro CMMBOMA arieMeHTa no ocsaM X 1 Y crnegyeT ykasaTb koopauHatbel. OTcYeT koopamHat
no obenm ocsim HaunHaetcs ¢ 0:
* no ocu X — cresa Hanpaso oT 0 o 15 (B 3aBMCMMOCTM OT CBONCTBa [AnuHa);
* M0 OoCK Y — CcBEPXY BHW3 (B 3aBUCMMOCTM OT KONMYeCTBa CTPOK 3KpaHa, yCTaHOBIIEHHOMO B pedakTope
3KpaHoB).

3HaveHne koopauHaT (Uenoe 4YMCro) MOXHO 3ajaTb B BbiMagalwollemM MeHH B CTpoke koopauHatel (X n Y
HacTpanBarTCSH OOUHAKOBO):

v  KoopaHans
3 v
i 1]

PucyHok 6.116

B BbinagarolemM MEH MOXHO BbI6paTb cnocob 3apgaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEN3MEHHOI0 pacnorioXXeHnA anemMeHTa cnegyet ykasaTb 3Ha4eHune KoopaunHatbl B nofe BBoaa.

Ons cospaHus Gerywien CTpoku crnepyeT BbibpaTe BapuaHT lMepemeHHas 1 HaxaTtb kHOMKy Bbi6op. OTkpoeTcs
Tabnuua nepemeHHbIX 5, B Hew cnegyeT BbibpaTh NepeMeHHyI0 LieNnoYncreHHoro Tuna, kotopas byaet onpegenaTb
3Ha4yeHue KoopamHaThbl, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas 6yaeT otobpaxaTtbCs B none BBoga:

KoHCTaHTE

[a] BbiGop

PucyHok 6.117

MapameTpbl

* lMepemeHHas — npuBA3Ka K LlenoYncrneHHon nepemMeHHon npoekta. [insa Bbibopa nepemeHHoN crieqyet
HaXkaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemMmeHHbIX 5;

* Cnucok cTpok — Tabnuua, 3HaueHme CTPOKN KOTOPOW BbIBOAMTCS Ha 3KPaH Nnpu cOOTBETCTBUMN HOMepa (Ne)
CTPOKM 3HAYEHWIO NPUBA3AHHOW LiernodncrneHHon nepemeHHon (MepemeHHasn). B ctonbue Cumeonos
yKa3bIBaeTCs KONMMYECTBO CUMBOJIOB B CTPOKE, MUKTOrPaMMa BOCKIMLIATENbHOIO 3Haka BbIBOAWTCS B Cryyae
NpeBbILLEHUS 3Ha4YeHUs napameTpa OnuHa;

+ [OnuHa — MakcumarnbHas anvHa nons. B cnyvae npeBbileHns AnnHbl TEKCT OyaeT oTobpaxaTbesi He
MOSTHOCTBHO.
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e | L P — B

CeOMCTEa JMHEMAYECKMIA TEKCT2 B
224l |
v NapameTpe:
MNepemeHHan < He BbllpaHa =
v cmposams v |
3HaueHWe Cirmeonoe

Pexm AsTo 10

Pesan 1 7

Pexam 2 7

Omen.

4]
0

OToGpaxeHune

PucyHok 6.118

B pegakTope akpaHoB oTobpaxaeTcs, kak OyaeT BbIrmageTb aneMeHT lJuHaMuyeckui TeKCT Ha aKkpaHe npmbopa.

P e X unu m

A B T 0O

I:I_.I

I:I_.I

PucyHok 6.119

6.6.5 Kom6uHmMpoBaHHbIM cnucok (ComboBox)

OnemeHT KombuHupoBaHHbIn cnucok (ComboBox) vcnonb3dyetca Ansg Bblbopa OQHOW CTPOKM M3 HECKOMbKMX
TEKCTOBbIX CTPOK KHOMKamMm npubopa v 3anncu B NPUBA3aHHYIO0 NepeMEHHYH0 3HaYeHWsi, COOTBETCTBYIOLLErO BbIOOPY.

Hactpowka cBoncTB

Ons KOppeKTHOVI pa60TbI ANneMeHTa crneayeTr ykKa3aTb KOOpAMHAaTbl pPacrnofioKeHusa W HaCTpOUTb MapamMeTpbl

nepemMeHHbIX 1 CTPOK Ha naHenn cBoWnCTBa.

CeoicTea ComboBox2

21 |
v  KoopmHams
X: 5
Y- 0
v  [lapameTpm
MNepemenHan < He BeIfipaHa
Cnvcok ctpok < PepakmvpoBate >
O TexcT
N
Omaia

MakcimansHan ONKHa 3NemMeHTa

PucyHok 6.120
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KoopauHaTtbl
[ns pacnonoxeHus NnepBoro cumeona anemeHTa no ocam X n 'Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no obemm ocam HaunHaetcs ¢ O:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK KpaHa, YCTaHOBMNEHHOMO B pefakTope
3KpaHoB).

3HavyeHve koopauHaTt (Uenoe 4YMCro) MOXHO 3agaTb B BbiMagalwolWwemM MeHH B CTpoke koopauHatel (X n Y
HacTpanBaloTCA OAMHAKOBO):

+  KoopmmHans
3 v
i 1]

PucyHok 6.121

B BbiNagalolleM MeH0 MOXHO BbiGpaTh cnocob 3agaHus KoopauHAaT: KOHCTaHTa unu nepemeHHas. Onsa Bbibopa
HEeU3MEHHOro PacronoXeHWs anemMeHTa CreayeT yKkasaTb 3Ha4eHne KoopauHaThl B nore BBoa.

[na cospaHua Geryuien cTpoku crniegyeT BbiopaTh BapuaHT MepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 5, B Hel criegyeT BblOpaTh NEPeMEHHYH0 LIENOYMCNEHHOro Tnna, kotopasi OyaeT onpegensaTb
3Ha4YeHne KoopamMHaThbl, U HaxaTtb kHonky OK. BbibpaHHas nepemeHHasi byaeT otobpaxaTbecsi B None BBoa:

KoHcTaHTa

a T‘I [al BuiGop

PucyHok 6.122

MapameTpbl

* MMepemeHHaa — NpuBA3Ka K LeNOYMCEHHON NepeMeHHoN npoekTa. [1nsa Bbibopa nepemMeHHoNn crieqyet
Ha)kaTb KHOMKY «...» U BblbpaTb B Tabnye nepemMmeHHbIX 5.

* Cnucok cTpok — Tabnuua, Homep (Ne) Kaao CTPOKU KOTOPOW CIYXXWT AN 3anncy B NPUBA3AHHYO
LLeMNOYMCIEHHYO NepeMeHHYo npu Bbibope 3Ha4YeHnA Ha gucnnee npubopa. B ctonbue CumBonoB
yKa3bIBaeTCs KONMMYECTBO CUMBOJIOB B CTPOKE, BOCKMMLATENbHbI 3HAK BbIBOAWUTCS NPW NPEBbLILLEHUN
3Ha4yeHusa napameTpa OnuHa.

+ [nuHa — MakcumarnbHas gnvHa nons. B cnyvae npeBbilWeHns AnvHbl TEKCT ByaeT oTobpaxaTbesi He

MOJTHOCTbHO.
CeoicTea ComboBox2 B8 x
= A
2l
v  KoopmHams ~
X 0
e 0
v [lapameTp
MNepemenHan < He BhifipaHa >
v cMpoBaTs >/
W= IHaueHwe Cwmeonos
1] B pexaara ABTO 12 ™
1 Yetanoerts Pexam 1 18 o
2 YeTanoerTs Pexaam 2 18 o
3 O nioynTe G
4 1]
PucyHok 6.123
OTo6paxeHune

B pepaktope akpaHOB oToGpakaeTcsl, kak OyaeT BeirmsgeTb aneMeHT KomouHupoBaHHbINM cnucok (ComboBox)
Ha aKkpaHe npubopa.
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I:_I.|

6.7 Ba3oBble 311eMeHTbl

TekcrT;

WHaukaTtop;
MHaukaTop BbINONHEHUS;
[JnHamMmnyecknmn TekcT;
Beoa/BbiBop int/float;
BBoga/BbiBOA, BpEMEHMU;
Beoa/BbiBop IP;
JInHus;
MHOroyronbHuK;

Kpyr;

M3o0bpaxeHue;

MeHto;

Mpaduk.

PucyHok 6.124

Texcr (TekcT)
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHKK
Texcr (TekcT)
MpAMoyTroneHUK
Texcr (Tekct)
MpamoyronsHuE

MpAMoyToneHWK

KoMnoHeHTEI IKpaHa

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronnHimg)

(MHoroyronnHimg)

PucyHok 6.125

172

[aHHble anemeHTbl UCNonb3yTcs Ans odopMIeHns gucnnes npubopos ¢ rpadmyecknm uBeTHbIM XKKW. Ecnn Ha
3KpaH JobaBnMeHO HECKONbKO AOCTYMNHbIX ANSA peaKkTMpOBaHUS 3NEMEHTOB BM3yanm3almm, TO Nopsagok ux Bblidopa
npu nomoLum kHonku SEL ByaeT onpenensaTscs nopsagkoM B cnvcke « KOMMOHEHTBI 3KpaHa» CHM3Y BBEpX (NepBbIMU
OyayT BbIAENATLCA HUKHUE SNIEMEHTDI):

M3MeHUTb NopsaoK aeMeHTOB MOXHO nepeTaLumB aneMeHT B cnucke (drag & drop) unv npu noMoLLM KOHTEKCTHOMO
MeHto, HaxkaB [TKM Ha anemeHT Ha xoncTe:
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Kenwpoeats (Ctrl + C)
Beragwme (Ctrl + V)
Yaanute (Delete)

Mepemectute Boiwe (Ctrl+])

%
w,

Ha nepegHuid nnan

-

Ha 3agHWi nnax

Mepemectite Ha nepegHid naad (Ctrl+Shift+])

BriposHAaTe k Iblﬁ QKEH

PucyHok 6.126
6.7.1 TekcTt

OnemeHT TeKCT NpeaHa3HayYeH aAnga pasmeLleHns TEKCTOBOro 6roka B aKpaHe Bn3yanmnsaumu.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OTO6pa)KeHVIF| Ha 3KpaHe an60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
3NneMeHTa, BBECTU TEKCT U 3a4aTb Apyrme napamMeTpbl Ha NaHenu CBOWCTB.
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KoopauHaTtbl

CeoiictBa Tekcr =1k

a
¥ BHewHwi Bug

Pazmep wpudpta 48

BoipaBHMBaHue Mo ueHTpy
Ueetwpudta [ (R=0. G=0, B=0]
Hannuue dpona Het
Lleet doHa I:l [R=242, G=242, B=2
ToawwmHa pamkn 0
LieeT pamkn B -0, G=0, 8=0]

v  JaHHble
Tekcr < Pepaktupoearts >

v KoopauHaTtbl

TekcT :

¥ Moeegenune

Buaumocts < He BulbpaHa >
v Tpouee
Wima Tekct

¥ Pasmepbl
LnpwuHa 207
Bricota 77

Pasmep wpupra
Pazmep Haanucu Ha 3nemMeHTe

PucyHok 6.127

PacnonoxeHne anemeHTa onpegendeTtca no ocam Xny. KOOpLI,I/IHaTbI 3a4aloTca Ha MaHenu CBOWCTB UMK
nepemMeLlleHnem aremMeHTa no noJsito 3KpaHa. Ortcuer KoopauHat no o06eunm ocsm HaunHaetcs ¢ 0:

* o ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendaeTca pasmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnyY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3mepbl ANneMeHTa onpeaendeTtca no ocam X 1 Y n 3agaiotcd Ha naHenu CBOWCTB UNU U3MEHEHMEM rpaHuy
reMeHTa Ha nore a3KpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHewHu BUA

Pasmep wpudTa

Pasmep otobpaxxaemoro B anemeHTe TekcTta: 16, 32, 48

BbipaBHMBaHue

BbipaBH/BaHWE 0TOBPaXXKaeMOro B 3riEMEHTE TEKCTA: MO JIEBOMY
Kpato, MO LEHTPY, MO NpaBoMy Kpato

LiBeT wpudcra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

Hanu4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

LiseT choHa LiBeT ooHa oToBpakaemoro B afieMeHTe TekcTa
TonwuHa pamMku TonuwmMHa pamMKku anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
HaHHble TekcT B none BBOAMTCA TEKCT, KOTOPLIV ByaeT oToOpaxaTbCsl B arieMeHTe
MoBeneHme BUAUMOCTb K napameTpy npuBssbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
OyaeT onpefensitb BUAMMOCTb 3reMeHTa
Mpouee Uns OTobpaxaeTcs B CIMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOW YacTy

pefakTopa BM3yanusauum
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6.7.2 Unpukatop

OnemeHT WHAuMKaTOp npegHasHavyeH pAns  oToOpaeHwss 3HadeHust OyneBCKOW MNEepemMeHHOM B 3KpaHe
BM3yanusauun. Ecnn 3HaveHve nepemeHHOM paBHO 1, TO MHOUKATOpP NpUHMMAET uBeT «True». Ecnu 3HaveHue
nepemMeHHou paBHo 0, To MHAMKATOP NPUHUMAET LBET «False».

HacTtponka cBoucTB

[N KOppeKTHOro oToGpaeHust Ha 9KpaHe npubopa cregyeT ykasaTb KOOpAMHaTbl pacrofioXeHus, pasmepsbl
anemMeHTa 1 3afaTb NapameTpbl Ha NaHernM CBOMCTB.

CeoiicTea MHaMKaTop =Y
|
v  BHewHW BUp,
Lger "True” - [R=76, G=175, B=8(
Liget "False" - [R=136, G=136, B=1
0
N

TonwwHa pamkm

Lieet pamku R=0, G=0, B=0]
v  [DaHHble

MNepemeHnHan < He BblbpaHa >
v Koopauhathl

X 60

Y: 50

¥ TlloeegeHwne

Buaumoctb < He BbIbpaHa >
V¥ Tlpouee

IE] WHawnkatop
¥ Pasmepsl

Uupuna 50

BricoTa 50

Liset "False"
LleeT MHAMKATOPA, KOTAa 3HaueHue
NpueAzaHHON nepemeHHoM - False

PucyHok 6.128

KoopauHaTtbl

PacnonoxeHue anemeHTa onpegenserca no ocam X u Y. KoopauHaTtbl 3agaloTca Ha naHenu CBOWCTB wnu
nepemMeLllieHeM anemMeHTa no nosto akpaHa. OTcyeT koopamnHaT no obemm ocsam HaunHaeTces ¢ 0:

* Mo ocu X — cresa Hanpaso, KOHeYHOE 3HaYeHne onpeaenseTca pasmepamm areMeHTa 1 LMPUHOI 3KpaHa;
* M0 OcU Y — CBEpXy BHU3, KOHEYHOE 3HAYEeHMe ONpPEeaersaeTcs pasMepamm arieMeHTa U BbICOTON aKpaHa.

Pa3mepbl

Paamepbl anemeHTa onpegensetcsa no ocaMm X u Y M 3a4aloTca Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha rnore akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Lget “True” LiBeT anemeHTa, ecrniv 3HadeHue nNpmMBA3aHHON NepeMeHHON paBHO
TRUE
BET aNeMeHTa, ecrnv 3Ha4yeHne NpnBsa3aHHON NepeMeHHON paBHo
7 BeT “False” 4
BHewHun Bug U FALSE
TonwwmHa pamkn | TonwmHa pamkm anemeHTa
LiBeT pamku LiseT pamku anemeHTa
[aHHble MepemenHas K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas ans
oTobpaxeHns
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Mpynna MapameTp OnucaHue
NoeneHue BUIMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa
OT06paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON 4YacTu
Mpouee Uma P Y/

penaktopa susyanumsaumn

NMPUMEYAHUE
III Ecnu k napameTpy MepeMeHHas He Npussa3aHa nepemeHHas), To LiBeT anemMeHTa Bcerga Gyaet True.

6.7.3 NHankaTop BbINONMHEHUNA

OnemeHT MH,EIMKaTOp BbINOJIHEHUA NpeaHa3HavYeH and 0T06pa>|<eH|/|;| 3Ha4YeHNs Lerno4McneHHon nepemeHHon nnn
nepemeHHon C NnaBaroLen TOYKON B BUAE LWKanbl Ha 9KpaHe Bu3yannsauun.

HacTtponka cBoucts

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afatb napameTpbl Ha NaHernM CBONCTB.

Ceoiictea MHAMKATOP BbIMONHEeHWA B %
A

i |

v  BHewHWH BMA, ~

LgeT I R=76,G=17¢
Hanuuwe don: [la
Lger ova | | [R=242, G=2-

| | LieeT pamku - [R=0, G=0, B-

v  [laHHble

MNepemeHHas < He BbibpaHa >

Tun nepement LlenouncneHHoe
¥ 3HaueHue
MuHuMyM 0
Makcumym 4294967295
Buammocte  [a
Paamep wpud 16
v KoopauHatbl
X 33
Y: 16
v [loBeaeHwe

Buammocts < He BhibpaHa >
Vv Tllpouee
Nma NHavkaTop BEINOS
v Pasmepbl
MepemeHHan
Buibop npuesazsieaeMoiil nepemeHHoi

PucyHok 6.129

KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegensietca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UNK
nepemeLLeHVeM arieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy aremMeHTa n BbICOTON 9KpaHa.

Pa3smepbl

Pasmepbl AneMeHTa onpeaendeTtcda no ocam X n Y 1 3agalTca Ha naHenu CBOWCTB UM M3MEHEHUEM rpaHuny
rieMeHTa Ha nosne 3KpaHa. Ons BepTMKaﬂbHOVI opueHTauunm anemMmeHTa 3Ha4eHne Y A0OMKHO ObITb Bonblue 3HAYEeHUs
X.
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MapameTpbl
Mpynna MapameTp OnucaHwue
LUBeT LiBeT wkanbl anemeHTa
Hanu4wue doHa ®oH oToGpaXkaemMoro anemeHTa
BHelwwHu® BUA LiBet choHa LiBeT ooHa oTOGpakaemoro anemMeHTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npu1Bs3bIBaeTCA LIENOYMCIIEHHas NepeMeHHasa unm
I nepemMeHHas C nnasatoLLien TOYKOM s oTobpaxeHns
aHHble — — - —
TUn nepemeHHoi Tun NPUBSA3aHHOM K 3NIEMEHTY NEPEMEHHOM: C NIaBakoLLEN TOHKOMN,
LLernoYmnCrieHHoe
MuHumym 0 % wKanbl aneMeHTa
Makcumym 100 % wkanebl n3amepeHus
3Ha4vyeHue
BuaumocTtb OTobpaxkeHne 3Ha4YeHns LWKanbl B 3NIEMEHTE
Pasvep wpudta |Pasmep wpndra otobparkaemoro B aneMmeHTe Tekcta: 16, 32, 48
NoseneHme BUAMMOCTE K napameTpy npuBsa3sbiBaeTca OyneBckasi nepeMeHHasi, kotopasi
A A OydeT onpefensitb BUAMMOCTb areMeHTa
OTobpaxkaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOW YacTy
Mpouee Uma P y

pefakTopa BM3yanusauum

6.7.4 AnHaMU4YeCKNN TEeKCT

OnemeHT [AUMHaAMMYeCKUM TEKCT npedHasHavyeH pnns Bblbopa M OTOOpaXKeHWst 3Ha4YeHWUs LeNOvMCIIEHHON
nepemMeHHON M3 BbiMAgaloLEero CnMcka Ha 3KpaHe Buayanusauuu. LlenodymcneHHoMy 3Ha4YeHu MOXHO 3ajaTb
TeKCcToBOe 0003Ha4YeHne, KoTopoe OyaeT oTobpaxaTbCs B BbiNagatoLeM CrUCKE.

HacTtponka cBouctB

[lna KoppekTHoro oTobpakeHust Ha SKkpaHe npubopa cnegyeT ykasaTb KOOPAWHATbLI PacrofioXeHusi, pa3mepbl

nemMeHTa u 3agaTtb NnapamMeTpbl U AaHHbIE Ha NaHENn CBOWCTB.

CeoicTBa JIMHaMMYECKMIA TekeT & X
A
E=]4L |
v BHewHWi BUA -

Pasmep wpw 16
User wpndT[| R=0,G=0,E

TekcTt

Hanuuwe do [a

Lser dora || [R=242, G=2

TomumHa pa 1

Lleet pamkmn - [R=0, G=0,B
v [JaHHble

MepeMeHHa: < He BulbpaHa =

Twun nepeme LlenouncneHHoe
v Cnucok cTpc < PellakTupoBaTt

0 TekcT

PR ¥ B

3anpeTuTb pegaKTUpoBaHWe
3anpeT/cHATWE 3anpeTa Ha
peAaKTMPOBaHWE 3HaUeHWA C AWC...

PucyHok 6.130
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6 bubnuoteka

KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegenserca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UK
nepemeLLeHreM drieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamy aneMeHTa n BbICOTON 9KpaHa.

Pa3mepbl

Pasmepbl ArnemMeHTa ornpependeTcda no ocdam X n Y 1 3agaloTca Ha naHenu CBOWCTB UMM M3MEHEHUEM rpaHuy
rieMeHTa Ha norie 3KkpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHun BuA

Paswmep wpudTa

Pa3mep otobpakaemoro B anemeHTe TekcTa: 16, 32, 48

LiBeT wpudra

LlBeT OT06pa)Ka6MOFO B 3J1IEMEHTE TeKCTa

Hanu4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

[daHHbIe

LiBeT ¢hoHa LiBeT ooHa oToGpakaemoro B arieMeHTe TekcTa
TonwuHa pamMku TonuwmHa pamMKku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemenHas K napameTpy npuBsi3bIBaeTCA NepemMeHHas s XxpaHeHus

3Ha4YeHnn

Tun nepeMeHHOM

Bri6op TMNa gaHHbIX NPUBSA3aHHOWM NepeMEHHON: LlenoYncrneHHoe
n byneBckoe

NMPUMEYAHUE

m Ecnu BeiGpaH OyneBckuii TUN NnepeMeHHON, TO BbiNaaaoLwnin
CMMCOK 3reMeHTa MOXET cofepaTb TONMbKO 4BE CTPOKM.
Ecnu BbiGpaH LENOYMCNEHHBIN TUN NEPEMEHHON, TO
BblMNadatoLLnn CNNCOK MOXKET coaepXaTb Makcumym 128
CTPOK.

Cnucok cTpok

B TabnmyHoM BuAe 3Ha4YEHMS NepEMEHHON U COOTBETCTBYOLLMNE UM
HanMeHoBaHUsi, KoTopble ByayT oTobpaxaTbcs B BbiMaatoLleM
CMMCKe aremMeHTa

Ecnn yCTaHOBJ1€HO 3Ha4YeHne [a, To 3Ha4YeHune I'IpMBFl3aHHOIZ

KoHTponb BBOAA 3anpetutb nepemMeHHOWM MOXHO TONbKO NPOCMaTpUBaTh, OMLUUs BBOAA He
pepakTMpoBaHue | OyaeT goctynHa. B npoTuBHOM criydae BBOA 3HAYEHUS B ANIEMEHTE
nepesanuncbiBaeT 3Ha4YeHe NepeMeHHoN
NoeneHue BUIMMOCTE K napameTpy npuesa3sbiBaeTcsa byneBckasi nepemMeHHasi, Kotopas
A A Oyner onpenenaTb BUAMMOCTb rieMeHTa
Mpouee Unisi OTobpaxaeTcs B CIMCKE NCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

penakTopa sudyanunsaunm

[na nobaBneHnst HOBOM CTPOKM B BbINaAaOLLMIA CIUCOK ArEMeHTa creayer:

1.  [Oeaxgpbl knukHyTb JIKM no anemeHTy lMHaMU4eCKUI TEKCT B peAakTope 3KpaHa.

2. B otkpbiBwEeMca okHe knukHyTb NMKM no ogHom 13 cTpok Tabnuue.

3. BeblbpaTb nyHKT [lo6aBUTL CTPOKY CHU3Y.
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6 bubnuoteka

HaumeHoBaHve 1

Tekct 3HaueHue
HanwmeHosaHKe 1 1
HawmeHoBaHwe 2 2
HaumenosakHme 3 =

BCTaBWTL CTPOKY CHW3Y Ctrl + Shift + N
Yaanute cTpoky Delete

PucyHok 6.131

Mpumep
Tabnuua 6.4 — CNUcok CTpoK
0 Cron
10 Crapt
500 May3a

6.7.5 BeBoa/BbiBop int/float

OnemeHT BBoa/BbiBOA int/float npegHasHaveH onsi BBoga 1 0TobpaKeHNst 3Ha4YeHNs LIENOYMCIIEHHON NEPEMEHHOMN
NN NEPEMEHHOM C NITaBatoLLLEN TOYKOM Ha aKpaHe BU3yanusauum.

Hactpowka cBoncTB

[Ons koppeKkTHOro oTobpaxeHus Ha akpaHe npubopa cnegyeT ykasaTb KOOpAWHATbI PacrornoXeHus, pasmepbl
3nemMeHTa U 3afaTb NapameTpbl M JaHHbIE HA NaHenNn CBONCTB.

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegenserca no ocam X u Y. KoopauHaTtbl 3agaloTca Ha naHenu CBOWCTB wnu
nepemeLLeHneM arnemeHTa no nonto akpaHa. OTcyeT koopamHaT no obenm ocsiM HaumHaeTcs ¢ 0:

* M0 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNE OnpeaensieTcs pasMmepamm aNeMeHTa 1 LWMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMm aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Paamepbl anemeHTa onpegensetcs no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha nosne akpaHa.
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6 bubnuoteka

MapameTpsil (int)

CeolicTea Beoa/BbiBop int

%4 |
v

x

BHewHWi BUg, )
Hanvuue dona [la
Uger pona || [R=242, G=242,
TonwmHa pamii 1
Ueer pamkv | [R=0, G=0, B=0]

v  [aHHble

| | MepemeHHaa < He BuibpaHa >
| 00 000 | Tun nepemenHc LlenouncnenHoe

v 3HaueHue
Konuuecteo 2H: 5
Otobpaxats Hy [la
Pazmep wpudt: 16
Leer wpuora [ R=0, G=0, B=0]
BripaeHueaHue [lo ueHTpy

¥ Koutponb BBOAA
3anpetuts pea: [a
MuHuMyMm 0
Makcumym 4294967295

v KoopawvHaTthbl
X 37
Y: 19

v TlMoBegenue
Buaumocts < He BLIbpaHa >

¥ Tlpouee
Wma Beoa/BbiBOLA int v

BHewHui Bug

PucyHok 6.132
Mpynna MapameTp OnucaHue

BHelwHu BuA

Hanuuue c¢oHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT choHa

LiBeT cpoHa oToBpaxkaeMoro B anemMeHTe TekcTa

TonwumHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npuBA3bIBaeTCa NnepeMeHHasix
HAaHHble TN nepemeHHoi [ns BBOAa/BbIBOAA LIENOr0 3HAYEHUS CrieayeT ykasaTb TUM
LlenouyncneHHoe
KonuyectBo 3HakoB | KonnyectBo oToOpaxaeMbix B aNiEMEHTE 3HaKOB
OTobpaxaTb Hynu |HacTporika oTo6paeHnsa He3HavaLL X Hynem
3HauyeHue Pasmep wpudTa Pasmep otobpakaeMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpudra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

BbipaBHMBaHue

BblpaBHVIBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

KoHTponb BBOoAa

Ecnn yCTaHOBJ1€HO 3HAa4YeHne [a, To 3Ha4YeHune I'IpMBFlSGHHOIZ

3anpetutb nepemMeHHON MOXHO TOSIbKO MPOCMAaTpuUBaTh, ONuUusa BBOAA He
pepakTupoBaHue | b6yaet goctynHa. B npoTMBHOM crnyvae BBOA 3HA4YEHUS B ArieMeHTe
nepesanncbiBaeT 3Ha4YeHNE NeEPEMEHHON
MuHnmMym MuHMManbHoe 3HaYeHue Ond BBoAa B aneMeHTe
Makcumym MakcumanbHoe 3Ha4eHue Ans BBoaa B aNneMeHTe

180




6 bubnuoteka

Mpynna MapameTp OnucaHue
NoeneHue BUIMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa
OT06paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON 4YacTu
Mpouee Uma P Y/
penakTopa Bu3yanvsauum
NMPUMEYAHUE

Ecnu nepemeHHast Ans BbiBoAa BbIXOAWT 3a rpaHuULbl, yKkazaHHble B napameTpax MuHumym / Makcumym, To
Ha nprBope anemMeHT 0ToGPa3nT TekyLlee COCTOSHE NePeMEHHON 1 BbIOENUT KpacHbIM pamKy 3TOro

anemMeHTa.
MapameTpoil (float)

Ceolictea Beon/ebieop float =
%
¥  BHewHWn Bug, A

Hanumuwe dona [la
User dona || [R=242, G=242,
TonwmHa pamki 1

Ueer pamcv | [R=0, G=0, B=0
v  DaHHble
| | MepemeHHaa < He BbibpaHa >
| ‘00000 | Tun nepemerHc C nnaeatoLLeid 2anaTto
¥  3HaueHune
KoamuectBo 3H: 5
Konuuecteo 3He 2
Otobpaxats Hy [la
Pazmep wpudT: 16
Ueer wpudta [ R=0. G=0, B=0]
BripaeHueanue [lo ueHtpy
¥ KoHTpone BEOAA
3anpetuTb peae Het
MuHuMyMm -99999
Makcumym 999999
¥ KoopauHaTthbl
X 37
Y: 19
¥ TloeBegeHue
Buaumocts < He BoibpaHa >
v _TMpouee >
Tun nepemeHHoOM
Tun NpueAsEIBaeMOl NepeMeHHOoN
PucyHok 6.133
Mpynna MapameTp OnucaHwue

Hanunuwue cdoHa

®oH oTOGpaXkaemMoro B afIEMEHTE TEKCTa

. LiBeT choHa LiBeT ooHa oToBpakaemoro B arieMeHTe TekcTa
BHewHun Bug
TonwmHa pamkn | TonwmnHa pamMkun anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npvBsisbIBaeTCa NnepeMeHHas
HaHHble Tun nepemeHHoi [ns BBOAa/BbIBOAA LIENOrO 3HAYEHUA CreayeT yKasaTb TUM
LenouncneHHoe
KonuuectBo 3HakoB | KonnyectBo oTobpaxaeMbix B aflIEMEHTE 3HAKOB
3HaveHue KonuyectBo 3HakoB

nocrne 3anaToun

KonuuyecTBo 3HaKoB B pO6HON YacTu 0TobpaXKaemoro B afieMeHTe
3Ha4YeHus
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6 bubnuoteka

Mpynna

MapameTp

OnucaHue

OTo6paxaTb Hynu

HacTtpolika oTobpaxeHnst HeaHavalux Hynemn

Pa3smep wpudra

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpudTa

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TEeKCTa

BbipaBHMBaHue

BbipaBHuBaHMe 0TOGpaKaeMoro B afieMeHTe TeKcTa

Ecnu yctaHoBneHo 3HayeHune [la, TO 3HaYeHne NpnBsa3aHHON

3anpetutb nepeMeHHON MOXHO TOMbKO MPOCMaTpuUBaTh, ONUNSA BBOAA He
peAakTupoBaHue | OygeT goctynHa. B npoTMBHOM criyqae BBOA 3HAYEHUS B ArieMeHTE
KoHTponb BBOAa nepesanncbIBaeT 3Ha4YeHne nepemMeHHOM
MuHumym MunHnmanbHoOe 3Ha4YeHne ans BBoga B dnNemMeHTe
Makcumym MakcumanbHoe 3Ha4yeHue Ans BBoAa B ANeMeHTe
MoBeneHue BuaumocTs K napameTpy npuBssbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
Oynet onpeaenaTb BUANMOCTb Sr1EMEHTa
OT0b6paxaeTcs B CnMcke UCMoMNb3yeMbIX 9NEMEHTOB B NEeBON YacTu
Mpouee Uma P y

pefakTopa BM3yanusauum

6.7.6 BBoa/BbiBOA BpeMeHU

OnemeHT BBOA/BbIBOA BpEMEHM NpeaHasHayeH a5is BBoAa U 0TOOpaXKeHUsa 3Ha4YeHus gatbl U BPEMEHU Ha SKpaHe
BM3yanusaumun. [Ina xpaHeHus 3HavyeHnsa aTbl U BPEMEHWU UCMONb3yeTCs LienovncneHHas nepeMeHHas, Kotopas
xpaHuT konndectso cekyHa ¢ 00:00:00 01 saHBapsa 2000 r.

HacTtponka cBoucts

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afaTtb NapaMmeTpbl U JaHHble Ha NaHenu CBOWCTB.
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6 bubnuoteka

CeolicTBa Beoa/BbiBoj BpeMeHU =
A
%
v

BHewHui BUA,

Hanmume doHa [a
LieeT doHa |:| [R=242, G=242, B=2
TonwwuHa pamia 1
Ueer pavcv | R=0, G=0, B=0]
dopmar lata (DD.MM.YYYY)

v  [laHHble

MNepemenHas < He euibpaHa >

' 01.01.2000 % rrre

Pazmep wpudTe 16

Ueer wpudta [ R=0, G=0, B=0]
BripaeHueaHwe [lo ueHTpy

v KoHnTtponb BBOAa
3anpetuts peas Het
¥ KoopawuHatbi

X: 39

Y: 32
¥ TloeegeHne

Buanmocts < He BblbpaHa >
¥ [pouee

ima Beoa/esiBOn BpemMeHun
v Pasmepbl

WnpwuHa 100

BricoTa 30

3anpeTuTe pegaKTUpoBaHue
3anpet/cHATHE 2anpeTa Ha PeAaKTUPOBaH...

PucyHok 6.134

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensietca no ocam X u Y. KoopguHaTbl 3agaloTcs Ha naHenu CBOWCTB WUNu
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcyeT KoopauHaT nNo obemm ocam HavmHaeTcs ¢ 0:

* 0 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNEe OnpeaensieTcs pasMmepamm aNeMeHTa 1 LWMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMmm aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Pa3Mepr reMeHTa onpegendeTca no ocAm X 1 Y u 3agaloTca Ha naHenuM CBOWCTB UAN U3MEHEHMEM rpaHuy
ANneMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Hanuuue doHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa
. LiBeT choHa LiseT poHa oToGpakaemoro B anemMeHTe TekcTa
BHewHun Bnp,
TonwuHa pamkn | TonwmuHa pamMmkun anemeHTa
LiBeT pamkum LiBeT pamku anemeHTa
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6 bubnuoteka

Mpynna MapameTp OnucaHue
Bbi6op 13 BbinagatoLero crnmcka popmara otobpaxeHusi gatbl n
BpemeHun. OB6o3HaueHns ona popmara:
* §S — CeKyHAabl;
dopmat * MM — MUHYTbI;
* hh—-vachb;
* DD - geHb;
« MM - mecsu;
* YYYY -rog.
HaHHble MepemeHHasn K napameTpy npuBsi3biBaeTCcs NnepemMmeHHasi
Pasmep wpudta |Pasmep otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
3HauyeHue LiBeT wpudTa LiBeT oTo6parkaeMoro B anemMeHTe TekcTa

BbipaBHMBaHue

BblpaBHMBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3Ha4YeHne NpnBsa3aHHON

KoTpons BEOAA 3anpeTutb nepeMeHHON MOXXHO TONbKO NpocMaTpuBaTh, ONuMs BBOAA He
penakTMpoBaHue | OyadeT AocTynHa. B npoTMBHOM criyyae BBOA 3HAYEHUS B ANIEMEHTE
nepes3anucbiBaeT 3HaYEHNE NEPEMEHHO
MNoBeneHue BUOUMOCTE K napameTpy npussisbiBaeTcs bynesckas nepemeHHas, kotopasi
A A Gyaet onpenensaTb BUAMMOCTb 3rieMeHTa
Mpouee Uns OT06paxaeTcs B CMMCKE NCMOMb3yeMbIX 3NIEMEHTOB B JIEBON YacTu

pefdakTopa Bu3yanusauum

6.7.7 Beoa/BbiBop, IP

OnemeHT BBop/BbiBOA IP npegHasHavyeH Ons BBoda M oToOpaxeHusi 3HadeHusi IP-agpeca (IPv4) Ha akpaHe
BM3yanusauun. [na xpaHeHus 3HadveHus IP-agpeca ncnonb3yeTtcs LenoYncneHHas nepeMeHHas, 3HadyeHme KoTopom
paccunTbiBaeTcs no popmyrne:

int = ol % 2563 + 02 * 2562 + 03 % 256" + 04 * 256°,
PucyHok 6.135

rae int — 3Ha4yeHune LenovmcrieHHon NnepemMeHHoN;
01.02.03.04 — okteThl IP-agpeca.

HacTtponka cBouctB

[lna KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
arnemMeHTa 1 3afatb napameTpbl U JaHHble Ha NaHenu CBOWCTB.
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6 bubnuoteka

/000.000.000.000

KoopauHaTbl

PucyHok 6.136

CeolicTBa Beoa/Beieoa IP agpeca 8 x

v

2|

BHewHwni Bug,

Hannuwe dona [la

[ ] [R=242, G=242, B=:
TonwwmHa pamki 1

LieeT doHa

Ueer pamcn | R=0 G=0, B=01
JAaHHbie

MepemenHas < He BuibpaHa >
3HaueHue

Pazmep wpudT: 16

Ueer wpudta [ R=0 G=0, B=01
BripaeHueaHue Mo ueHTpy
Kontpons BBOAA

3anpetuTs pene Hert

Koopaunatsi

X 32

Y: 34

MNoBepgeHue

BuanmocTs < He BbibpaHa >
Mpouee

Wma Beoa/erieoa IP aapeca
Pasmepbl

WupuHa 135

BricoTa 30

3anpeTuTb peaaKkTUpoBaHUe

3anpert/cHATWeE 3anpeTa Ha peaakTUPOEaH...

PacnonoxeHne anemeHTa onpegensdetca no ocaMm X u Y. KoopaouHaTtbl 3adaloTcsi Ha MaHenu CBOWCTB WK
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcdeT KoopanHaT No o6emm ocam HavmHaeTcs ¢ 0:

* o ocu X — crnesa Hanpaso, KOHeYHOe 3HadYeHue onpenenseTcs pasMepami ANemMeHTa 1 LIMPUHON aKpaHa;
* o ocu Y — cBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaesnseTcs pasmepamMm afieMeHTa U BbICOTOW aKpaHa.

Pa3mepbl

Pa3Mepr reMeHTa onpepnendeTca no ocAm X 1Y un 3agalTca Ha naHenu CBOWCTB UMM M3MEHEHUEM rpaHuy
ANeMeHTa Ha noJie sKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHu BuA

Hanwuuue coHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT ¢hoHa

LiBeT cpoHa oToBpaxkaeMoro B anemeHTe TekcTa

TonwmHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku

LiBeT pamku anemeHTa

[aHHbIe

MepemeHHan

K napamMeTpy npmnBA3biBaeTCA nepemMeHHas

Tun nepeMeHHOM

[ns BBOAa/BbIBOAA LIENOr0 3HAYEHWS CNeQyeT yka3aTb TUM
LenouyncneHHoe

Pasmep wpudTa

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpwudpra

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TeKCTa

BnipaBHMBaHue

BblpaBHUBaHMe oTobGpakaemoro B afieMeHTe TekcTa
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6 bubnuoteka

Mpynna MapameTp OnucaHue
Ecnu yctaHoBneHo 3HadyeHue [la, To 3Ha4eHne nNpuBsisaHHow
3anpeTutb nepemMeHHON MOXHO TONbKO NpocMaTpMBaTh, ONUUs BBOAA He

KoHTponb BBOAa

pepakTupoBaHue | 6yaet 4ocTynHa. B npoTuBHOM criyyae BBOA, 3HAYEHUS B ArieMeHTe
nepesanuceiBaeT 3HaYeHe NepeMEHHON
MoBeneHwe BUANMOCTE K napameTpy npuesiabiBaeTca Gynesckas nepeMeHHasi, kotopas
A A OyneTt onpenensTb BUAMMOCTb 3NeMeHTa
Mpouee Anst OTo6paxaeTcs B CNUCKe UCMOMNb3YeMbIX 3TEMEHTOB B JIEBOW YacTu

penaktopa su3yanusaumn

6.7.8 NNuHunsa

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXXeHud, pasmepbl
rnemMeHTa n 3agaTtb NnapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeoifcTea NpaMas =1
=2 |
W

BHewHWA Bug,

Mopma MNpamas
TonwwHa 1
Liser B r-0.G=0,B=0]
v KoopguHaTbl
v Toukm
X1 52
Y1 50
X2: 152
Y2 50
v TloBegeHune
BuavmocTs < He BhibpaHa >
v [pouee
Wma MNpamas
Qopma

Dopma AMHKUK

PucyHok 6.137

PacnonoxeHne I'IpFlMOI;I NIMHKUK onpeendeTcd ABYMA TOYKaMU, KOOPAUHATbl KOTOPbIX NO OCAM X n'Y 3agarTtcsa Ha
naHenn CBOMCTB UNK nepemMeLlleHnemM To4eK no nosko aKpaHa. Otcuer KoopauHat no obeunm ocam HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4vYeHne onpeaendaeTcd pasmepamuy aremMeHTa n BbICOTON 9KpaHa.

PacnonoxeHne nomaHon nMHum onpegendeTca YeTblpbMA TOYKaMW.

MapameTpbl
Mpynna MapameTp OnucaHue
. Popma dopma oTobpaxaeMor NMHUK: NpsAMas, TIoMaHas
BHewHun Bug
TonwmHa TonwmHa nuHnK
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Mpynna MapameTp OnucaHue
LseTt LiBeT anemeHTa
MoseaeHme BUAMMOCTE K napameTpy npuBsisbiBaeTcsa OyneBckas nepemeHHasi, Kotopas
A A OyaeT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxaeTcs B CNMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpoyee Uma
peLakTopa BM3yanusauum

6.7.9 MHOroyrosibHuK

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXXeHud, pasmepbl
nemMeHTa n 3agatb NapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeOHCTBa MPAMOYTONEHWUK B x

[E2]20 |

v  BHewWwHWid Bug &
Dopma [MpAMOYroAbHMK
TonwwuHa 1
Liset B r-0G=0B-=
3anveka Het

LUeeT zanmekm "TI’LI:I [R=0, G=255, |
LUeeT zanmekm "Fal- [R=136, G=13

BpaweHwne 0
v  [NaHHble
MNepemeHHan < He BhlbpaHa >

v [encTBuA
HactpowTs gelicte < PepaktmpoBaths :
Kopotkoe Haxatv < He 3agaHo >
lNnvHHOe HaxaTvi < He 33aaH0 >
Yaepxanwe "OK" < He sapaHo >

v KoopauHatbl

®opma
Dopma GUrypbl

PucyHok 6.138

PacnonoxeHne MHOroyrorieHMKa onpegensaeTcs KoopauHaTamm ero LeHtpa no ocam X n Y. KoopguHaTtbl 3agatotcd
Ha NaHenu CBOWCTB Uin nepemMelleHeM obbekTa no nomnt akpaHa. OTcyeT KoopamHaT No 06erMM O0CsIM HaYnHaeTCs

cO:

* 1o ocu X — cnesa HanpaBo, KOHEeYHOe 3Ha4YeHne onpeaendeTcda pasmepamm arnemMeHTa u LIJMpMHOI7I 9KpaHa;
* noocnyY — CBEpPXYy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3Mepr remMeHTa onpepnendeTca no ocAm X 1Y 1 3agalTca Ha nNaHenu CBOWCTB UMM U3MEHEHUEM rpaHuy

ANneMeHTa Ha noie 3KpaHa.

MapameTpbl
Mpynna MapameTtp OnucaHwue
- dopma 0TOGpakaeMoro MHOrOYronbHMKa: TPEeYrofbHUK,
BHewnni Bua ®opma NPAMOYrofibHUK, pOMO
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Mpynna MapameTp OnucaHue
TonuwmHa TonwmHa KOHTYypa MHOIoyronbHUKa
LiseTr LiBeT kOHTypa MHOroyronbHuka
3anuBka Hannuune 3anueku courypel
LiBeT 3anuBKK LiBeT 3anuBku courypsbl, €CnNun 3Ha4YeHMe NPUBA3aHHOM NepeMeEHHON
«True» «True»
LiBeT 3anuBKK LiBeT 3anuBku ourypsbl, €CnNun 3Ha4yeHne NpUBA3aHHOM NepeMeHom
«False» «False»
BpaweHue BpalLeHue anemeHTa BOKpYr LEeHTpa B rpagycax
[daHHble MepemeHHasn K napameTpy npuBsa3biBaeTcA nepemeHHasi
Hactpoutb .
~ Beibop gencTeus gns nepexoga Me 3KpaHamu
nencTens pA it pexon KOy 3Kp
KopoTtkoe HaxaTtue |CnuCOK AENCTBUIA, BbINOMHAEMbIX MO KOPOTKOMY HaXaTuio Ha
DenctBus “OK” kHorky “OK”
OnuHHoe HaxaTtue |CnnCcoK AecTBUIN, BbINONHAEMbIX MO AJIMHHOMY HaXaTuio Ha
“OK” kHonky “OK”
YaepxaHue “OK” | Cnucok AeCTBUI, BbINOMHAEMbIX NPy yaep»aHun kHorku “OK”
MoBeneHue BuaumocTsb K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sr1EMEHTa
Mpouee st OTobpaxkaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOWN YacTy
pefakTopa Busyanusauum
6.7.10 Kpyr

HacTtponka cBouctB

[na KoppekTHOro oToGpaxeHust Ha 3KpaHe npubopa criedyeT ykasaTb KOOPAMHAaTbl PacronoXeHUsi, pasmepsi
anemMeHTa 1 3a0aTb napaMeTpbl Ha NaHEeny CBONCTB.
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CeoitcTBa Kpyr =
E=]2) |
v BHewHwiA BUg =
Mopma Kpyr
TonwwuHa 1
LieeT pamm - [R=0, G=0, B=
3anmeka Het
LleeT zanvBKM "TrL|:| [R=0, G=255,1
LleeT zanmeKK "Fal- [R=136, G=13
v  [aHHble
[NepemeHHan < He BblbpaHa =
AercTBuAa

7\
N

v KoopguHathl

X 61

Y: 50
v [oBegeHne

BrnammocTs < He BblbpaHa =
v [lpouee

[ - (P —

dercrBua

PucyHok 6.139

KoopauHaTtbl

PacnonoxeHune kpyra onpegensietcsa koopauHatamu ero LeHTtpa no ocsam X 1 Y. KoopamHaTel 3agatTcst Ha naHenm
CBOWNCTB Mnu nepemeLLeHnem obbekta no nonto akpaHa. OTcuer koopanHaT no obenm ocam HavmHaetcs ¢ 0:

* 0 oCcn X — cnesa Hanpaeo, KOHEYHOE 3Ha4YEHNE ONpeaensieTcs pasmepamm aNeMeHTa 1 LUMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm aneMeHTa n BbICOTOM 9KpaHa.
Pa3mepbl

Pa3smepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMM U3MEHEHWEM rpaHuL
anemMeHTa Ha none aKkpaHa.

MapameTpbl
Mpynna MapameTp OnucaHwue
®dopma dopma oTobparkaeMoro Kpyra: Kpyr, CeKTOp Kpyra
TonwuHa TonwmHa KoHTypa durypsl
LiBeT pamku LiBeT KOHTYpa hurypbl
BHewHun Bug 3anuBka Hanu4yme 3anusku courypbl
LiBeT 3anuBKK LiBeT 3anmBku urypebl, eCnv aHadeHue npmuBs3aHHON nepemMeHHon
«Truey» «Truey
LiBeT 3anuBKK LiBeT 3anuBku courypsbl, €CNun 3Ha4YeHMe NPUBA3aHHOM NepeMeHomn
«False» «False»
[daHHble MepemeHHasn K napameTpy npuBsisbIBaeTCA nepemeHHas
Hactpoutb .
_ Bbibop gencreus ons nepexoga me 3KpaHamu
neicTBUS pPA A pexon KOy 3Kp
[eicTaus KopoTtkoe HaxaTue | Cnucok AencTBUI, BbINONHAEMbIX MO KOPOTKOMY HaxKaTUIo Ha
“QK” kHonky “OK”
OnvHHoe HaxaTtue |Cnncok AencTBMI, BbINOMHAEMbIX MO ANIMHHOMY HaXaTuio Ha
“QK” kHonky “OK”
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Mpynna MapameTp OnucaHue
YnepxaHue “OK” | Cnucok AeCTBUIA, BLINOMHAEMbIX NPY yaep»KaHum kHonku “OK”

K napameTpy npvBsa3sbiBaeTca Oynesckas nepeMeHHas!, kotopasi

MoseneHue Buaumocts 6yp,eT onpeaenaTb BUOUMMOCTb SrieMeHTa

OTobpaxaeTcs B CIMCKE MCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

Mpouee Umsa peaakTopa BU3yanuaaLum

6.7.11 N3o6paxxeHne

[NoGaBneHue Nnonb3oBaTeNIbCKOro M306paxeHns B NPOEKT
Y106kl 106aBUTL N3006paxeHne cnegyer:

1. Pa3smecTutb B paboyen obnact oobekt UsobpaxkeHue.

CBOWMCTBA M30bpameHue B x
A

E=]2b

v BHewHwWi BUA ~

TonwwmHa pa 0

LieeT pamkm - [R=0, G=0, B
v faHHble

WzoBpaxen MNo ymonyaHwio
v feicTBua

° HactpouTe 4 < PegaktMpogartt
KopoTtkoe H: < He 3aaano =
lnvHHOE Ha < He 33aaHo =

YnepxaHuve < He 3agaHo >
v KoopgwHatbl
X 134

AL nr
TonwmHa pamku
3HaueHMe TONWKMHBI PaMKKX

PucyHok 6.140

2. [Oeaxabl knukHyTb JIKM no pasmeLyeHHomn durype. OTKpPOETCS OKHO Bbibopa n3obpaxeHus.
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13 Buibepute n3ao6paxeHKe *
«— v A =l > 10T KOMNbOTER » M306paxeHwnA v O 2 TMowck Wso6paxenns
Ynopaaounts = Hosas nanka = - O @

3t BuicTpwIf gocTyn

9 3710T KOMMNBHTED %% ki
»

Logic
¥ Cems

logo_logicjpg

Vima dakina: v| Bce dakinul (%) v

OTKpBITL |v OtmeHa

PucyHok 6.141

NMPUMEYAHUE

[ns Beibopa JocTynHbI cnepytowme Tunel hannos: (*.jpg; *.jpeg; *.jpe, *.bmp).

MakcumanbHbIN pasMmep n3obpaxeHns orpaHNYeH paspeLleHeM aKpaHa YCTporcTBa. [lonyckaeTcs
yMeHbLUeHne n3obpaxeHus B peaaktope OWEN Logic.

3. Bbibepute nsobpaxeHme n Haxxmmte OTKPbITb.

HacTtponka cBouctB
[na KoppekTHoro oTobpakeHust Ha 3SKkpaHe npubopa cnegyeT ykasaTb KOOPAWHATbLI PacrofioXeHusi, pasmepbl
3nemMeHTa U 3agaTtb NapameTpbl Ha NaHerny CBOWCTB.
KoopauHaTtbl
PacnonoxeHne MHoOroyronbHuka onpegensieTca koopanHatamm ero LeHTtpa no ocsam X n Y. KoopguHatel 3agaroTcs
Ha NaHenu CBOWCTB Uin nepemMelleHneM obbekTa no nomnto akpaHa. OTcyeT KoopamHaT Nno 06erMM o0csiM HaunHaeTcs
cO:

* 1o ocu X — cnesa HanpaBo, KOHEYHOE 3HaYEHME ONPEAENSETCs pa3MepaMim 3fieMeHTa U LUMPUHOI 3KpaHa;

* Mo ocu Y — cBEpPXY BHU3, KOHEYHOE 3Ha4YEHME ONpeaenseTcs pasMmepamMm SrieMeHTa 1 BbICOTOM 3KpaHa.
Pa3smepbl

Pa3smepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMM U3MEHEHWEM rpaHuL
3anemMeHTa Ha none akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
TonuwmHa pamku TonwmHa pamkm n3obpaxeHus

BHewHnn Bng

LiBeT pamku LiBeT pamku nsobpaxkeHus
[aHHble N3o6paxeHne Bbibop davina nsobpaxeHus
Hactpoutb N
4 BbiGop gencreuns ans nepexoga me 3KpaHamm
pencTems pAa A pexon KOY 9KP
KopoTkoe HaxaTtue |CnvcoOK AENCTBUIA, BBINOMHAEMBbIX MO KOPOTKOMY HaXaTuio Ha
DenctBus “OK” kHonky “OK”
OnuHHOoe HaxaTue |Cnncok AecTBUIA, BbINOMHSAEMbIX MO ANIMHHOMY HaXaTuio Ha
“OK” kHonky “OK”

YaepxaHue “OK” | Cnucok AeCTBUI, BbINOMHAEMbIX NPy yaep»kaHum kHorku “OK”
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Mpynna MapameTp OnucaHue
NoeneHue BUIMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa
OT06paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON 4YacTu
Mpouee Uma P Y/
penakTopa Bu3yanvsauum
NMPUMEYAHUE

B Ccny4ae KonnpoBaHuA 1 NpUBA3KKM OOQHOIO U TOrO Xe V|306pa>Keva K HECKOJTIbKMM 3f1eMeHTaMm

BM3yanusauumu, He 3aHMMaeTcA OONOMHUTENbBHBIV 06bEM Nonb3oBaTtensckoro MN3Y BU3yanunsauum

(vHamkaTop Monb3. M3Y. BU3yan. B CTpOKe COCTOSIHUS).

6.7.12 MeHio

1. PasmecTutb B paboyen obnactu o6bekt MeHto.

2. [Oeaxabl knukHyTb JIKM no pasmeleHHon durype. OTKPOETCA OKHO pefakTUPOBaHUSA CTPOK.

HacTpoiika KnanaHoB
HacTpoiika HacocoB
CoCTosAHWE KNanaHoB
CoCTOAHMWE HAacoCoB

Yacbl peanbHOro BpeMeHu

JKypHan

[No6aBneHue Nonb30BaTENbLCKOro M300paXeHMA B MPOEKT
Y106kl 106aBUTL 06LEKT MeHIo Ha 3KpaH BU3yanusauuu crieqyer:

CBoiicTBa MeHIo

[E=]2s |

*~ BHewWwHWiA Bug
Pasmep wpwdTa
LieeT wpwdTa
LieeT dokyca
Hanwnuwe dona
LieeT dioHa
TonwmHa pamMen
LieeT pamem

v [JaHHble
Cnwcok cTpok

~ KoopauHaTbi
X
Y:

~ loeegeHne
Buammoctb

~ [pouee
Wmsa

~ Pasmepbl
LWnpuHa
Bricota

Wma
WMma komnoHeHTa.

PucyHok 6.142

192

16

Il (R-0,G=0, B=0]
[] R=192, G=192, B=1

Het

1

Il (R-0,G=0, B=0]

< Pepaktvpoeats >

50
39

< He BblbpaHa >

MeHo

224
140

OnemeHT MeHI0 npegHasHadeH Of1s nepexoda Mexay aSKpaHamu Busyanusauun. K Kaxoomy NyHKTY MeHHo
NpYBA3LIBAETCS 3KpaH BU3yanu3auuu.

x

[ ] [R=242, G=242,B=2
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¢8 Cnucok crpok Mekro - O X
-+ NoBaenTs cTpoky
3KpaH Tekct Bugmmocts

1 | Tpynna 3kpaHoe 1.HacTpoik: v < Pegaktvpoeatn > Variable D

2 | F'pynna 3kpaHoe 1.HacTpork: ¥ < Pegaktvpoeatn > Variable-1 D

3 | Tpynna skpaHos 1.CocTOAHME ¥ < PepaktrpoBathb = Variable-2 D

4 | Tpynna 3kpaHoe 1.CocToAHme ¥ < Pepaktpogats > Variable-3 l:‘

5 | Tpynna 3kpaHoe 1.Hactpork: ¥ < Pepaktvpoeatn = Variable-4 li‘

6 | M'pynna 3kpados 1.KypHan © < Pegaktvpoeatn > Variable-5 D
OK | | OtmeHa

PucyHok 6.143

3. [Oob6aBuTb HEOOXOAMMOE KONMMYECTBO CTPOK.
NMPUMEYAHUE
El MakcrmanbHoe Konn4ecTBo CTpok — 128.
4. B cTtonbue «3KpaH» ykasaTb aKpaH, Nepexos Ha KoTopbiv ByaeT ocyLlecTBNATLCA B CriyyYae Boibopa nyHKTa
MEHIO.

s | | MIPUMEYAHUE
1 | |dnsa BeiGopa AOCTYNHLI BCE 3KpaHbl MPOEKTa, KPOME TEKYLLIEro.

5. YkaszaTb TeKCT Ansi OTOOpaXKeHNs B MyHKTE MEHIO B cTONOLEe « TekcT» .
6. HactpouTb BMOMMOCTb A06aBNEHHLIX CTPOK, NPUBS3aB NepeMeHHble B cTonbdue «Bugumoctby.

7. HaxaTtb kHonky OK.

HacTtpounka cBoucTB

[na koppekTHoro oTobpaxeHuss Ha 3KkpaHe npubopa cnegyeT ykasaTb KOOPAWHATbI PACroOfoXeHus, pasmepsbl
JriemMeHTa n 3agatb napamMeTpbl Ha NaHesnn CBOWCTB.

KoopauHaTbl

PacnonoxeHue anemeHTa onpegenseTca koopanHatamu ero ueHTpa no ocam X u Y. KoopauHatel 3agatTcsa Ha
naHernu CBOWCTB UNu nepemMelleHmemM oobekTa no nomnto akpaHa. OTcyeT koopauHaT no obenm ocsam HaunHaetcs ¢ 0:

* noocu X — cneea HanpaBo, KOHe4YHoe 3Ha4YeHne onpeaendaeTcda pasmepamm anemMeHTa u LIJVIpI/IHOI7I 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy arnemMeHTa n BbICOTOM 9KpaHa.
Pa3mepbl

Pa3Mepr AremMeHTa onpependeTca no ocAam X 1 Y 1 3agaloTca Ha naHenuM CBOWCTB UMW U3MEHEHUEM rpaHuy
dleMeHTa Ha noJie sKpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Pasmep wpudta |Pasmep otobpaxkaemoro B anemeHTe Tekcta: 16, 32, 48
LiBeT wpudcTa LiBeT oTo6pakaemoro B arieMeHTe TeKCcTa
LiBeT chokyca LiseT cTpoku B chokyce
BHewHun Bug Hanunuune cdoHa ®oH oTOGpaXkaeMoro B areMeHTe TekcTa
LiBeT ¢hoHa LiBeT ooHa oToGpakaemoro B arieMeHTe TekcTa
TonwwmHa pamkn | TonwmHa pamky anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
HaHHble Cnucok cTpok OTKpbIBAET OKHO peaakTUpOBaHUSA CTPOK
Mpouee Unisi OTobpaxkaeTcs B CIMCKE UCNOMb3yeMbIX 3NIEMEHTOB B JIEBOWN YacTy
pefakTopa Budyanusauum
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6.7.13 Npachuk

OnemeHT Npadmk peanbHOro BpeMeHu npegHasHavyeH Ansi OToOpaKeHUss USMEHEHUS 3HaYEeHU NEePEMEHHbIX B
rpacmyeckom BMAE Ha aKpaHe npubopa:

* MO3BONSIET BU3yanun3mposath A0 4 nepemMeHHbIx Tuna udint unu float ogHoBpemeHHo;
e [OCTYMNHa HacTpoiKa nHTepBana BpeMeHu onpoca A1 NocTpoeHus rpacmka (MakcMmMarnbHO AonyCcTUMoe

3HayeHune 23459m59c¢);
* Nepuop ornpoca pacCunUTbIBAETCS aBTOMaTUYECKU, 3aBUCUT OT MakCMarnbHOro 3HauyeHus ocu X, LUMPUHDI

anemeHTa 'paduk 1 TOMLWKUHBI pamMKn, U HE MOXET OblTb MeHee 1 cekyHAbl;
* KONMM4YecTBO cpe3oB onpeaenseTtcs no dopmyne: Konudecmeo cpe3os = max X/t onpoca, rge:

— max X — MaKkcumarbHoe 3HadeHne ocu X;
— tonpoca — nepuog onpoca.

NMPUMEYAHUE
EI PyHKUMOHAN NOCTPOEHNs rpadMKoB JOCTYMNEH TONbKO ANs NpnubopoB ¢ rpadmyeckum UBeTHbIM XKKU.

UTtobbl [o6aBuTb rpadmk Ha 3skpaH BbidepuTe B OkHe BumbnmvoTeka KOMMOHEHTOB 3NeMEHT I% Mpadmk u
pasmeTuTe B paboyen obnacTu.

MosiBATCS ocuM KoopAMHaT ¢ oToOpaxeHuem wkanbl u cetkn. Ocb X — oCb BpeMeHu, ocb Y - OCb 3HAYEeHWUM
nepemeHHbIX (udint unu float).

12 1

12 | R
0 20s

PucyHok 6.144 — Ocu koopaMHaAT CO 3HAYE€HUAMMU MO YMONYaHUI0

[nsa HacTponkn napameTpoB 1 obaBneHUs nepeMeHHbIX UCnonb3ynTe okHo CeBoncTea Mpaduk:
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PucyHok 6.145 — OkHo CBoictBa Npachumk

Hactpovite BHewHun Bug rpaduka:

Hanun4ne n UBET CETKN;
Hanuyune n UBeT (PoHa;

CBoicTBa Mpadmk LA ox

[E=]2) |

*~ BHewWwHWiA Bug
Cetka Na
LigeT cetkm |:| [R=181, G=181, B=181]
Hanwnuwe dona Het
LeeT doHa |:| [R=242, G=242, B=242]
TonwmHa pamMen 0
LiseT pamkv Il (R-0,G=0, B=0]
Ocn < Pepaktvpoeats >

v [JaHHble
JTuHKKM < Pepaktvpoeats >
PaboTa B doHe Het
MNepwoa onpoca 00:00:01

~ KoopauHaTbi
X 1]
Y: 1]

~ loeegeHne
Buammoctb < He BblbpaHa =

~ [pouee
Wma padwk

~ Pasmepbl
LWnpuHa 320
BoicoTa 240

Hanuuue, TOMNLUHA U LIBET paMKu;

ocu:

Bbibepute cTpouky Ocu n Haxxmute JIKM Ha <PepaktupoBatbh> 1 3aTeM Ha NOSABUBLLIYIOCH KHOMKY

OtkpoeTtcs okHo Ocu Mpadouk:

8 Ocw Mpadmk - O pe
Ocw X
e -
Pazmep wpwndTa 16 w
TonwwHa 1 v
Buaumocts Na Het |
[on. aeneHus . fa Het |
Makcumym (hh:mm:ss) 00:00:20
O Y
e -
Pazmep wpwndTa 16 w
TonwwHa 1 v
Buaumocts Da Her
[on. aeneHus Da Het
MuHUMYM -12
Makcumym 12

| OK | | OTmMeHa |

PucyHok 6.146 — OkHo Ocu Npaduk
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Ecnn Heobxoanmo, HacTponTe LBET U TOMLWUHY OCeR, pa3mep wpnudTa, BUAMMOCTb OCEV U AONOMHUTENbHbIX
nenexvii. Beegurte Heobxogumoe makcumarnbHoe 3HadeHre ocun X B opmate hh:mm:ss. MakcumansHo
aonyctumoe 3HadeHune 23:59:59. 3HaveHune no ymondaxuio 20 cekyHa.

El NMPUMEYAHUE

MwuHumanbHoe 3HaveHue ocn X = 0 — He pegakTUpyeMbIn napameTp.
BBeanTe MUHMManNbHOE 1 MakCMManbHOe 3HavyeHne ock Y. 3HauyeHue rno ymonyanuio: -12, 12.

B Chny4ae BBO4a HEKOPPEKTHOIO 3Ha4eHnA BOSHUKHET coobueHune 06 owmnbke, kHonka OK cTaHeT HeaKTMBHa:

28 Ocu Mpadmk — O X

Ocb X

oo -

Pasmep wpudta 16 ~

TonwmHa 1 v

Buanmocts | B2 Her |

[lon. generua | fa Her |

Makcumym (hh:mmss) 24:02:30] !I}

O Y | BeeagHHoe 3HaueHue A0KHO BbiTh B AManasoHe ot 00:00:02 go 23:59:59.
Lier -

Pasmep wpudta 16 ~

TonwwmHa 1 v N NN
Buaumocts Na Her 20s
Oon. aenexHwa la Het

MUHMMYM -12

Makcumym 12

PucyHok 6.147 — Owumbka BBoAa AaHHbIX

[ns pobaeneHnsa nepemMeHHbIX Ha rpaduk B pasgene JaHHble okHa CeoncTtea [paduk, BbibepuTe CTpoUky JInHUM 1

Haxmnte JIKM Ha <PepaktupoBaTh> 1 3aTeM Ha NOSABMBLUYHOCA KHOMKY !, unu geaxabl HaxmuTte JIKM Ha none
rpaduka. OTkpoeTcsa okHo Cnncok NuHuM Mpadouk:
& Crncok nunnii Mpadmi - O d
Tun nepemeHHon MepemerHas Leet AnHAK ToAwmHa AMHMKA BrgumocTe
1| UenouncneHHoe bt < HE BeIBpaHA > . [R=0, G=0, B=255] || 1 V < He Bolfpana >
2 | UenouwcnenHoe v < HE BeIBpaHa > . [R=0, G=128, B=0] -1 v < He Bulibpana >
3 | UenoumcneHHoe s < He BulBpaHa > . [R=255, G=0, B=0] - | 1 A < He BblbpaHa >
4 | UenourcnreHHoe “ < HE BeibpaHa > D [R=255, G=255, B=0] | ... || 1 v < He BuibpaHa >
0K | | Ommexa

PucyHok 6.148 — OkHo Cnucok nuHumn Npadpmk

B oTKpbiBLIEMCS OKHE BbibEpUTE:

* TWN NEPEMEHHON — LenoyYncrneHHoe / ¢ nnaBatoLlen 3anaTon;

*  NEepeMeHHYIo;

* LBET M TOMLUMHY NVHUNK;

*  BUOMMOCTb - BO3MOXEH BbIGOp nepemeHHon Bynesckoro Tuna 13 kateropum CtaHgapTHble Tabnuupl
nepemMeHHbIX.

NMPUMEYAHUE
lII MakcrMansHoe KonmMyecTBo NepemMeHHbIX Ha rpaduke - 4.

,D,J'Iﬂ y,q06CTBa NMOHMMAaHUA KoInn4yecTBa ,D,OGaBJ'IeHHbIX nepemMeHHbIX, a TakkKe HaCTpoeK BHellHero suaa JIMHUN Ha
rpacuke, NMMHUM OTOBPaXKaTCHA CO CMeLLeHneM No ocu Y OTHOCUTENBHO ApYr Apyra.

MapameTp Pabota B choHe ([da/HeT) pasgena [aHHble BNMSiET Ha COXpaHEHUE AaHHbIX MpU Nepexone Ha Opyrown
3KpaH.
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6 bubnuoteka

Mepuopg onpoca — He pedakTUpyemblin napameTp, 3aBUCUT OT MaKCUMAaIibHOrO 3Ha4YeHUs ocu X, LUMPUHbI areMeHTa
padumk 1 TONLWMHBLI pamMKu.

NMPUMEYAHUE

Mepwvog onpoca He MOXeET ObITb MeHee 1 cekyHabl.
PacnonoxeHue rpacdwuka onpegensieTcs koopauHatamu neBoro BepxHero yrrna no ocam X u Y. KoopauHathbl
3apatoTcsa nepemMelteHvemM obbekTa no nom akpaHa. B cnyvyae HeOOGXOAMMOCTM TOYHOrO MONOXeHUs rpaduka Ha
3KpaHe npmbopa HacTpoKrTe koopauHaThbl okHa CsoricTBa pacduk B pasgene KoopavHatbl.

Mpu HeoBGxogumocTu B pasaene NMoBeaeHWe HacTpoiTe BUAMMOCTb BCEMO rpadinka B 3aBUCMMOCTM OT NEPEMEHHOA
OyneBckoro Tuna.

M3ameHeHne nvenn rpacgrka Bo3aMoxxHo B pasgene MNMpoyee okHa CeowicTea paduk.

Ons macwTtabupoBaHus rpaduka HaBeauTe Mbllb Ha YrnoBoW unu GokoBon mapkep, yaepxuas JIKM 3apante
HeobXxoaMMbIN pa3mep rpadvka Ha akpaHe, Takke N3MeHeHne pasmepa BO3MOXHO B pasgene Pasamepsbl: WwWnpvHa u
BbICOTa 3aal0TCA B MUKCENSX.

Mocne 3anucu nporpaMMbl Ha 3kpaHe Nprbopa oTobpasnTcs rpaduk ¢ 4o6aBNeHHLIMY NepPeMEHHbIMU:

36 4

14

0 ' =2IOs
PucyHok 6.149 — NMpumep oTtobpaxeHus rpadmka Ha IKkpaHe npubopa

NMPUMEYAHUE

|I| Ecnu npn otobpaxeHun rpaduka Ha akpaHe npubopa 3HaYeHne napameTpa BbIXOAWT 3a rpaHuLibl
MWHUMaAIIbHOIo Unn MakcnmMmaribHoro 3Ha4eHmus ocu Y, TO NTIMHUA Ha rpaqovn(e npogorxaet ABMXeHne no
COOTBETCTBYHOLLEN rpaHuLe.

B cnyyae yganeHusi n3 npoekta nepeMeHHom, nobaeneHHol Ha rpaduk, NosiBUTCS MHAPOPMaLMOHHOE OKHO:

Ceblnkn Ha nepemerHyo "X n

nDE'.U.EaDﬂTE."InHD CNEAYET YAANWTE BCE CCLLAKK Ha 3Ty
NEpEMEHHYH.

| Mpynna skpados 1.3kpan 1.0paduc/luHum
| Bnok 3anuck B nepemenHyr X

Yaanwte JaxpeiTe

PucyHok 6.150 — UHdpopmMaLMOHHOE OKHO

B cnyyae Bbibopa YaanuTb B okHe JInHum Mpadhmk npuBsiaka nepeMeHHon yaansieTcsl.
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7 Pabota ¢ npubopom

7 PaboTta c npubopom

B HacTosiLeM pasgene onvcbiBatoTcs yHKUMKM paboTbl M KOHUrypauum npuéopa:

*  WNHdopmaums o npubope 7.1;

* Bpewms uyukna 7.2;

» OG6HoBneHne BcTpoeHHoro MO 7.3;
* Kctuposka 7.4.

7.1 UHcpopmaumsa o npubope

[na nonyyeHnsa nHgopmaumm o NOAKMYEHHOM Npubope cneayeTt HaxaTb KHOMKY |;| Ha naHenu MHCTPYMEHTOB
unu Belbpatb B rnaBHoM MeHio Mpnbop — UHdopmaums....

OTKpoeTCcst OKHO € MHpopmaLmen o Nogkn4YeHHoM npubope:

WHdopmauma n
MHPopMaLmMA o npoekTe
BrifpanHan mMogens npubopa: MP200-220.2(4).X

MHDopMaLUmMA o NoOK nYeHHoM npubope

FonoBHOE YCTPOWCTBO:

HazeaHwe nogrnwyeHHoro npuwbopa: MP200-220.2(4).X
Bepcua MO npubopa: V2.12

Cpepgnee sHauenne spemedy yukna: 1,00 mc

THn ZakasHoro 3nemenTa N21: AHanoroeoli

TwHn 3akasHoro 3nemenTa N22: AHanoroeoli

lpynna anropurMa:

| [ Homep anroputma:
: VM' 5T ‘ BepchA anropwrma:
(o [ o [

= ——

—
o — —r

oK

PucyHok 7.1

WHdopmauus o npoekTe:
+ BbiOpaHHas mopgenb npubopa — Mmogens n Mogudmkaums npubopa, BbiIbpaHHbIE NPY CO34aHUKN NPOEKTa.

MHdopmaums o nogknoyeHHOM npubope:

* HasBaHue noagknto4eHHOro npuéopa — mogerns U MoaMduKauusa NOAKIHOYEHHOTO NprMbopa;

+ Bepcus MO npubopa — Bepcusa sctpoeHHoro O nogkntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CPEAHMI BPEMEHHOW NPOMEXYTOK BbINOMTHEHMS OnepaLun B
nporpaMme, 3aBUCUT OT CITOXXHOCTM 3arpy>KeHHON nporpammbl (CM. pasgen Bpems umkna 7.2);

* Twun 3aka3Horo anemeHTa Ne — T1n BbIXO4HOMO 3NeMeHTa NOAKMHYEHHOIo Npubopa (OUCKPETHbIN,
aHarnoroBbIn);

+ Tpynna, Homep, Bepcus anropuTma — 3Ha4yeHus, 3agaHHble Nonb3oBaTenem Anst KOHTPOrs BEPCUM
3arpyxeHHon nporpammbl B okHe CBefeHus o npoekte 3.9.

KHomnka dkcnopTupoBaTh B MPOEKT MO3BOMSET 3KCMOPTUPOBATL B CO3AaHHbIN MPOEKT HACTPOWMKN BXOAOB/BbIXOA0B
13 NoaKnYeHHoro npmnbopa.

MHdopmaumsa o npubope Ha HoBoM nnaTtcgopme
[nsa npubopos Ha HOBOW NnaTopMe B OKHe OTNMYaeTCs BbiBOAMMAs UHhopMaLms.

NPUMEYAHUE
EI Cnncok npnbopos Ha HoBow nnatdopme cm. B pasgerne O nporpamme 1.
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7 Pabota ¢ npubopom

WMudopmagna >
WHepopmalma o npoekTe

BrifpaHHan Mogens npubopa: MP103-24.1618.17.1.0

WMHpoprawa o nogrnioyeHHoM npubope

Hazeanwe npuGopa: MP103-24.1618.17
Bepcua NO npubopa: 0.1.322
Jaeogckon vomep: 100903200832275514
MPH CnoTtl. HazeaHwe Mogyna: —
MPH Cnotl. Bepcna MO mogyna:
Lo MNPM Cnot2. HazBaHwe Mogyna: ——
e MPM Cnot2. Bepcua MO Mogyna:

oK

PucyHok 7.2

WHdopmauus o npoekTe:
* BbIGpaHHasa Mmogenb npnbopa — mogens u mogndmrkauusa npubopa, BbiIGpaHHbIE NPU CO34aHMKM NPOEKTa.

WHdbopmauus o nogkntodeHHom npubope:

+ HasBaHue npubopa — mogens n Mogudmrkaums nogknodYeHHoro npubopa;
* Bepcusa MO npnbopa — Bepcus BctpoeHHoro N0 nogkntodeHHoro npubopa;
+ 3aBopgckoun HoMep — YHUKanbHbIN naeHTudukatop npubopa, Tpebyerca ans nogkntodeHms k OwenCloud

4.7;

* MPM Cnort. HazBaHue Mogyns — Mmogernb 1 Moaudunkaumst Mogyrns paclumpenuns 4.4, nogko4YeHHOro K
npubopy;

* MPM Cnort. Bepcusa MO mogyns — Bepcusi BcTpoeHHoro MO moaynst paclumpenust 4.4, NOAKITHOYEHHOTO K
npuobopy.

NMPUMEYAHUE .
EI WHdpopmauusa o npubopax Ha HOBow nnaTchopme MOXET ObITh pacLuMpeHa paspaboTymkamu npubopos.

7.2 Bpems uukna

Bpems uukna — 310 Bpemsi BbINOSIHEHUsT paboyero uvkia npubopa, a MMEHHO:

*  OMPOC COCTOSIHUS (PUINYECKNX BXOOOB NpMBOpa 1 KONMMPOBaHUE UX 3HAYEHWI B SYEVKN NaMSTK;
+ 00paboTka nporpammsi;

* YTeHue/3anucb CETEBbLIX NEPEMEHHLIX MPOrpaMMbl;

* 3anucb pesynstaToB paboTbl NporpaMMbl B huandeckne Bbixodbl npubopa.

Mo ymonuaHuio Bpemsi uMkna pasHo 1 mc. MpuBop noacTpavBaeT BpeMs LMKNa B 3aBUCUMOCTM OT CIIOXHOCTM
nporpamMmmei.

Ycnosus yBENU4eHunda BpeMeHn Lnkna:

* BO3pacTaeT CNoXHOCTb anropMTMa (3agencTBoBaHo 6onbLuoe konnyectso b 1 makpocos);
* B MNporpamme mMcnosnb3yeTcs 6oMbLIOE KONMYECTBO CETEBLIX NEPEMEHHBIX;
* ncnonb3yeTcs 60mbLIOe KONMYECTBO S11EMEHTOB YNpaBreH s AaHHbIMM C MOMOLLLIO Aucnnest npubopa.

lMonb3oBaTenb He MOXeT 3agaBaTb Bpems uukna. Ecnu npubop ocHalleH gucnneem, TO Tekyllee Bpems uukna
MOXHO MOCMOTPETb B CUCTEMHOM MeHo npubopa. Ecnu npubop nogkniodeH Kk K, To Bpems uukna MOXHO
NocMOTpETb B OkHe NHhopmaums o npubope 7.1.

NPUMEYAHUE .
EI [nsa npubopos Ha HoBoM NnaTdopme Bpems Lukna He oTobpaxkaeTcs B okHe VHdopmauns o npubope 7.1.

Cnuncok npnbopos Ha HoBon nnatdopme cM. B pasgene O nporpamme 1.
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7 Pabota ¢ npubopom

7.3 O6HOBREeHune BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nogkntoueHHoro npnbopa BbinyLeHa HoBas Bepcus BCTpoeHHoro MO, To Bo BpeMsi 3arpy3kv nporpamMmmbl
B Nnpmbop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

OWEN Logic x

¥oTuTe 00HOBHTL BCTpOeHHDE MO NoAKNKCYEHHOrD B A3HHBIA
@ MOMEHT YoTpoicTea MP200-220.2(4).X7

BoiGepure "HeT", &M XOTHTE BoIDpaTE YCTPOWCTED
CAMOCTORTENLHO.

PucyHok 7.3

[ns 3anycka o6HoBneHns BctpoeHHoro O cneagyeTt HaxaTb KHOMNKy [Aa.

OBHoenenne scTpoennoro [0 npuBopa ao eeponn 2,12

BHUMaHue! NpK NpepbIBAHKK NPOULECCE SAMPYIKK NPOWMEKK
(NponagaHue NUTaHwWA, obpele cBAZW W/unKn ap.) npubop MomeT
nepelTi B HepaboTocnocofHOE COCTOAHKME, T.K. NPEAkIay Wan
ESPCHA NPOWKEKK DYOET CTEPTA, @ HOEAA He OyOeT yCTaHoBNEHa. B
CNyYae HeYAaYHOW NPOWKWEKK WNKW chon NoBTopwTe ee cHoBa. [pu
NoETOpHOM cOoe 00paTWTECE B CEPEMCHEIN LEHTP

10 OTtMeHs

PucyHok 7.4

Be3 o6HoBneHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

Pa3pbiB cBsian mexay MK n npubopom Bo Bpemsi 0BGHOBMEHWS MpuBedeT K NOBpexAeHuo BcTpoeHHoro MO un
HepabotocnocobHocTn npubopa. [ns BoccTaHoBneHWs pabotocnocobHocTn npubopa crnegyer MNOBTOPUTL
onepauuto.

BoccTraHoBneHue noBpexaeHHoro BctpoeHHoro MO npubopa
,D,J'Iﬂ BOCCTaHOBJ1€HUA NOBpEeXAEHHOIo BCTPOEHHOIO Nno cnegyer:

1. Ecnu npubop ncnpaBeH, TO NEPEBECTU €r0 B PEXMM 3arpy3ynka (CM. pykosodcmeo 1o aKcrayamayuu
npuobopa).

2. B rnaBHom meHo BbiOpaTh Mpnbop — O6HoBReHMe BcTpoeHHoro MO.
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7 Pabota ¢ npubopom

BeiGepwTe ycTpoAcTED

MNpwBop | Mogyne

YTpoWcTED
MnP110-24.80 4P
MnP110-24.80 4P
MNP110-24.80.4P-Y
nP110-220.80%¢ 4P
NnP110-220 309 4P-Y
MnrP110-24. 120 8P
NP110-24.120.8P-4
NP110-220.120% 8P
MNP110-220120 8P-Y
MP-Kir
MP114-224 8044 4P

MP114-224 8044 4Pooce-H

Bepcun s
183
283
283
283
283
283
283
283
283
1.04
114
314

PucyHok 7.5

O6HoBneHue BcTpoeHHoro MO moaynsa pacwmvpeHus

Ecnu k npubopy nogknioyeH Moaynb pacluMpeHus U Ans Hero BbinylleHa HoBasi Bepcusi BCTpoeHHoro MO, To Bo
BpPEMs 3arpy3ku nporpamMmmel B npnbop 6yaet npeanoxeHo o6HoBUTL BCTpoeHHoe MO moaynsa paclumpeHmst.

3. B oTkpbiBLIEMCS OKHE Ha BKknagke Mpubop BbiOpaTh Mogens n Mmoandukauuio.

BcTtpoeHHoe MO ans moayns pacwmpeHnst 0GHOBNSIETCA MO aHanorum ¢ npuéopom.
[na camocTosiTENbHOrO 0GHOBNEHNSA BCTpoeHHoro MO moayns paclumMpeHnus crneayet:

B rmaBHOM MeHto BbiGpaTh Mpubop — O6HoBNeHMne BcTpoeHHoro MO.

Buifepure ycrpoiicTeo

MpuBop || Moayns

Homep cnoTa:

YCTpOWCTED
MPM-24.1
MPM-2201
MPM-220.3
MPM-24.3

o

1)

BepcuA
1.01
1.01
1.02
1.02

PucyHok 7.6

201

4. Haxatb KHOMKY BblﬁpaTb. HauHetcs npouecc 3arpy3ku, no OKOH4YaHUM cuctema BbiBEOET coobuieHne o
pesynbratax 3arpysku.

Ecnu BbiweykasaHHbIM cnocob He cpabaTtbiBaeT, TO Heobxogumo o3HakomuTtbesa ¢ n. 10 FAQ wnn obpaTtntbes B
CepBUCHBIN LIeHTp koMmnaHun OBEH.

2. B oTkpblBIEMCH OKHe Ha Bknagke Moaynb cnegyet BoibpaTs Mogudmkaumio n Homep crota.


https://www.owen.ru/catalog/programmiruemie_rele/info/18

7 Pabota ¢ npubopom

3. Haxartb kHonky Bbl6paTb. HauHeTcsa npouecc 3arpy3ku, No OKOHYaHUM CUCTEMA BbIBEET COOBLLEHME O
pesynkTaTax 3arpysku.

Bo BpemMA obHoBnEHMS cnenyet He npepbiBaTb Nogavy NnuTaHunA Ha an6op n Moaynun paclumpeHus.

Ecnun B npnbop 3arpyxaercs nporpamma 6e3 nogkm4eHHOro Modyns pacluvmpeHus, BO3MOXHa cuTyauus, Korga
BHyTpeHHee 1O npubopa 1 moayns pacwmpeHns OyayT UMeTb HECOBMECTVMbIE Bepcumn. OTO NPUBELET K CUTyaLuu,
4YTO Ha Moayne paclmpeHns bygeT nHavumposaHa ABapua. [insg yctpaHeHnss ABapum criegyet NnoBTOPHO 06HOBUTb
BcTpoeHHoe 10 mogynsa paclumpeHus.

7.4 OcTupoBKa
CD NPEQYNPEXOEHVE

HeobxogumocTb nposeneHnda CTUPOBKK onpeaenAdAeTca No pesynbratamM NoBEPKU an60pa N OOoImxHa

npon3BoAnUTbLCA TOJ1bKO KBaJ'II/Iq)I/ILI,I/IpOBaHHbIMI/I cneunannctaMmm MeTpornorn4eckmnx CJ'Iy)K6,
OCYLLECTBNALWMNX 3TY NMNOBEPKY.

BHUMAHUE
Al KOcTmpoBky npubopa cneayeT BbINOMHATL TONMbKO B COOTBETCTBUM C TpeboBaHUsIMU pykogodcmea o
aKcryamauyuu npubopa. PekomeHayercs He NPOBOANTL KOCTUPOBKY CAMOCTOATENbHO 6€3 JOIMKHBIX 3HAHWUIA
N KBanudukaumm n oopatntbcs B cepBUCHbIn LeHTp OBEH. HenpaBunbHas oCTMpPOBKa NpuBEOET K
HEeKoppeKTHoN paboTte npmnbopa.

[ns 3anycka 10CcTMpoBKM criegyeT BbibpaTh B rmaBHOM MeHto Mpubop — KOcTupoBka BxoaoB/BbIXOAOB. ...

Mepen Hayanom CTUPOBKM NOSABUTCS MEHIO BbIGOopa Mofenu u Mmoamdukaumm npubopa.

BriGop ycTpoicTea >

Brifepute yTpoiicTED ANA KCTUPOBKK:
MP200-220.2(d) X -

0K CTmena

PucyHok 7.7

[anee B OTKpbIBLLEMCA OMaNoroBoM OKHe cnenyet Bbl6paTb HOCTUPOBKY:

e aHanoroBbIX BxogoB 7.4.1;
* aHanoroBbIX BbixoaoB 7.4.2.

Brifop znemenTa >

BriGEpWTE 3NEMEHT, KOTODLIA XOTWTE OTHIOCTMROESTE:

AHANOroOBLIE BXOOLI
Ll eMKHMTE H3 3TOM 3MNEMEHTE, S0NM XOTHTE OTHICTHR OB Th
AHanoroeble EXOOLI.

™

AHANOTOBLIE BLIXDbI
Ll|enkHKTe Ha 5TOM SNEMEHTE, 2CAM XOTHTE OTHICTHPOBAT
¥ | apanoroesie BXOAI.

OTtmena

PucyHok 7.8

Ecnu B npubope 3anyLieHa nporpaMmMa, TO BO BPEMS OCTMPOBKW OHa OCTaHaBMMBaeTCcs — Ha aucnnee npubopa
oTobpaxaetcsa Hagnuck NMporpamma LOGIC: OctaHoBneHa.

7.4.1 OcTupoBKa BXoaoB

fOCTMpOBKa aHanoroBbixX BXoaoB
[ns ocTMpoBKM BXOOOB CreayerT:
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7 Pabota ¢ npubopom

1. B guanoroBoM okHe CTUPOBKM BbibpaTe AHanoroBble BxoAbl. OTKPOETCS OKHO HACTPOMKM.
2. B okHe HacTponku BbIGpaTh Tun gaTymka.

4. 20mA -

4000 Om
4. 20mA
0..10B

PucyHok 7.9

3. BeecTu napameTpbl NOAKMIOYEHHbIX K BXOA4aM 4aTYMKOB.

HacTpolika napametpos >

BxogHble NapaMeTphl

Tvm gamika: 4 70 mA -
HuxHaa rpaHiua Toka, mA 5
CpenHes sHayeHWE Toka, Mm~A 12
BepxHAR rpaHvuEa Toka, M4 19
MNoctoAHHas epemern duneTpa, (060 cex): 1
Hormunan erewrero pesucTopa, (45-50 Om) HE MCNoNE3YETCA
COpocuTh HACTp OfkK Beifop kanana:  Boe kaHane -

Hazag Ctmena

PucyHok 7.10

4. Ecnn Heob6xoaMmo BOCCTAHOBMUTbL 3HAYEHUA MO YMOSYaHMIo B MONsSIX BBoAA, TO cneayet Haxxate CoOpocuTb
HACTPOMKMN.

5. B Bbinagatowiem meHo Bbl6op kaHana BeiGpaTh HOMEp BXxoAda AN HAaCTPOWKM B COOTBETCTBUM C
BBeJEeHHbIMY napameTpamMu u HaxaTb [anee.

Boe kaHane: -

Boe waHane
Kanan 1
Kanan 2
Kanan 3
KaHan 4

PucyHok 7.11

6. BbInonHWTb garnbHelne yka3aHus Mo YCTaHOBKE MOSIOXKEHUs nepemMblyek B npubope.
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7 Pabota ¢ npubopom

EHMMAHIE!

Hazag

2468

¥CTaHOBHTE NEPEMbIMKY B NOMOHEHWE:

1357

>

o0

Ctmena

PucyHok 7.12
NPUMEYAHUE

[i]

YcTaHoBKa nepemMbliyeK onncbiBaeTcA B pyKoeodcmee o 3Kcnnyamauyuu np|/|6opa.

7. Ha toctnpyemble Bxoabl noaaTb CUrHarbl ¢ TpebyembiMU XapakTeprucTUKamu.

H]CTHFIDEI(E EXOA0E

BuiNonHATE ClegyrlHe Ward:

1. MopakTe ka aHanoroesle Bxoan Tok 5,000 MA.
2. [nA npogonsesa Npouecca OTHPOBKM HaxMKUTE KHonky "danee”.

OTmMena

PucyHok 7.13

8. [locne tocTMpoBkM nosiBUTCA coobLeHue 06 ycnewHoMm 3aBepLueHuu. lNporpamma npubopa 6yaet cHoBa

3anyuleHa.

OWEN Legic

® HicTupoBKa yCne WwHo NpoBegeHa.

X

PucyHok 7.14

KOcTMpoBKa KOHAYKTOMETPUYECKUX BXOAOB
,D,J'Iil HOCTUPOBKM BXO40B crenyeTt:

1. B gnanoroeom okHe 0CTUpOBKU BbiIGpaTe KoHAYKTOMeTpuUeckue Bxoabl. OTKPOETCSH OKHO HACTPOMKM.

2. B okHe HacTpolku BeibpaTb U3mepseMbin curHan.

3. BaecTu 3HaueHue MocTosiHHOW BpeMeHU punbTpa.
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Beibop napamepos HOCTUPOBKK X
MapaMeTphl IOCTHPOBKK

Mamepremblil crHan: 0,5..1000 KOM (2000....0,002 MKCM)w @

MocToanHas spemenn euneTpa, (0.1-60 cex): 1 @
CHpocuTs NapaMeTpbl OcnipoBats: Bxoa COM1 (Kanan 5) v (D
Hazan Nanee Otmens

PucyHok 7.15

4. Ecnun HeobxoaMMo BOCCTAHOBUTL 3HAYEHMS MO YMOMYaHUIo B NMONSX BBOAA, TO CneayeT HaxaTb Copocutb
HaCTPOWKMW.

5. B Bbinagatowem meHo KOcTupoBaTb BbibpaTb HOMEpP BXoAa 41151 HACTPOWKN B COOTBETCTBMM C
BBEEHHbIMW NapameTpamu 1 HaxaTb [anee.

6. B okHe BbibOpa napameTpoB HOCTMPOBKM 3a4aTb TOHMKM FOCTUPOBKU.

Briiop napamepos mcTApoEKIA b4

Auanasost 5. 1000 )l (2000 0,002 weCea}

BSpuHAs TOME iDCTADOA, K0 | -] @
CRBAHAR Toem KeTagms, aln | 15 IE}
HeisHif Pl HGTHpoBKA, KD | 100 @

Mpaanason 05, 5 k0w (2000, 200 peCu)

BEpEHAR TORE KCTHFIREA, D0 | 0,45 @
LpEQHAR TORKA K TADDENA, WOk | 1.5 I:Z:I
HHEHAR TO4KS KETHRODKH, KDW: | L G}

PucyHok 7.16

7. KiocTnpyembimM Bxogam NoaKmovMTb CUrHarmbl CONPOTUBIIEHUS C TPEOYEMbIMU XapaKTepUCTUKAMMU.
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7 Pabota ¢ npubopom

K TR OBE B0 *
HenonHeTe CoeryHHISE e

1. TIOARNAS ATR K KT DT =D ATy CONPOTHRNEE 5l
2 Ona npogomEeHTE MPOUSCIA MCTECCEKH RESHRTE KHoney “famee”

| Oanes | | Gt
PucyHok 7.17

8. T[locne 1cTUpoBKM NosiBUTCS coobLLeHUe 06 ycrnellHoM 3aBepLueHuu. Mporpamma npubopa GyaeTt cHoBa
3anyLueHa.

OWEM Logic et

® HlcTHpOoBKa YCNEWHD NpoBEgeHa.

PucyHok 7.18
7.4.2 OcTUpoOBKa BbIXO40B

Ons IOCTUPOBKU BbIXO4 0B clenyeT:
1. B ananoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpOGTCﬂ OKHO HaCTpOVIKVI.

2. B okHe HaCTp0I7IKe Bbl6paTb TN KCTUPYyEeMoro BbIXOgHOIo CUrHana:

*  [IMCKpPETHbLIN;
* AHanoroBblil, HaNPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TUNEI 2aKa3HbBIE BRIXCAHEX 3NEMEHTOE bt
Aranoroeemi Beeon N21 - AHanoroEwIl, HANPAXEHWE -
AHanoroeell Bemon NEZ2  AHanorosbIl, ToK -

Hazan CTMeHs

PucyHok 7.19

3. W3meputb BennumnHy nogaHHOro Ha Bbixod curHana. Homep Bbixoaa ykasaH B PaBOM BEPXHEM YTy OKHa.
BeecTtun 3HaueHwue B none BBoAa U HaxaTtb Janee.
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7 Pabota c npubopom

I‘GCTMFIDEKE MHUHWMANEBHOTD 3HAYEHWNA X

Bexog AO1

LWar 1.Ha ebixoa nogak{o) HanpAxeske nopAaka 1B, MEMepbTe BENMYKMHY
BLIXOOHOrO CMIHaNa M BEEAMTE B COOTEETCTEYIOWES None,
[nA NpogormeHa HaXMKUTE KHonky " danee”.

MsmeperHoe sHaveHWe: 1.05

Hazan Lanee Otmena

PucyHok 7.20

4. AHanornyHo N3MEPUTb N BBECTU 3HAYEHUA ONA BCEX TUMOB CUTHaNoB.

5. TMocne HOCTUPOBKU MNOABUTCA coobueHne 0b yCneLwHOoM 3aBepLUeHnn.

OWEM Legic et

® HicTupoBKa yCne WwHo NpoBegeHa.

PucyHok 7.21
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8 CmeHa uenesou nnaTgopmebl

8 CmeHa ueneBou nnatdopmbi

®yHkunss CMeHa ueneBon nnaTopMbl NpegHasHauyeHa Ans nepeHoca MpoekTa Ha ApYyrylo MoauduKaumio
npmnbopa.

[lns cmeHbl LeneBor NnaTopmbl Creayer:

1.
2.

3.
4.

OTKpbITb NPOEKT, KOTOPbIN HY)XHO NEePEHeCTN Ha ApYryto MoanduKauuo npudopa.

Bbibpatb B MeHio ®ann — CmeHa ueneBon nnatdopmbl. OWEN Logic npeanoXnTt coxpaHuTb NPOeKkT
nepeg cmeHon nnatgopmel. [lanee NosABUTCH MEHIO CO CMMCKOM AOCTYMHbIX A4S CMEeHbI NNaTtdopMbl
Moandukauunin:

5 Buibop Mogenn o [m] X
nez00 XapakTepucTuku
= Mogyneroe nporpamuypyemoe
— pene ¢ ABYCTPOUHBIM AUCMNEEM
nP205
=g MogyasHoe nporpaMMupyemoe
—_— pene ¢ rpaduueckVM Aucrieem
v Ethernet
nez22s
3 LlinToBOE NpOrpaMMupyeMoe
i1 pene ¢ rpadrueckiM Aucaeen
v Ethernet
nP100 Moaudukauumn
s KomnakTHoe nporpamMmupyemoe Voo Mvirate [JuckpeTHble | [INCKpeTHble | AHa/oroBkie | AHanoroBkie P
— pene EXOAbI BBIXOABI BXOAbI BbIXOABI
np102
pp— MogyasHOe NporpaMMupyemoe
_— pene ¢ BblCOKOW NACTHOCTbHO
KaHaNoB BEOAA/BbIBOAA
ne103
coer

PucyHok 8.1

BeibpaTtb npnbop, Ha koTopbIv ByaeT npomsBegeHa cMeHa nnatdopmbl. Haxats kHonky OK.

MpoBeEPUTL M BOCCTAHOBUTL pa3opBaHHbIE CBSI3W, ECIIM OHU eCTb. PaboTy nporpamMmmbl MOXHO NPOBEPUTL B
CumynsaTope 3.5. CoxpaHUTb N3MEHEHHbIN MPOEKT.

CmeHa ueneson FIJ'IaTd)OprI npouncxoguT no cnegyrowmm npasunam:

XOrCT aBTOMaTUYeCKM NoACTPanMBaeTCs NoA 3MEHEHMEe KonnyecTsa BXO40B/BbIXOAO0B;

HacTpoeHHOe Nonb3oBaTeneM pacnonoXeHne BXOA40B/BbIXOA0B OCTaeTcs. HoBble BxOoAdbl U BbIXOApbl
[o6aBnarTCA NOCne yxXe CyLeCTBYHOLMX BXOAOB M BbIXOAOB MCXOOHOIO NPOEKTa;

CBSI3M BXOO0B/BbIXOAO0B, Y KOTOPbLIX N3MEHUNCA TUMN AaHHBIX, Pa3pblBatoTCS,;

€CInU KONMM4eCcTBO BXOA0B/BbIXOA0B YBENUUYMBAETCS, HO TN AaHHbIX NCXOQHOro Habopa BXO40B/BbIXOAOB He
N3MEHSIETCS, TO CBA3M OCTalOTCS;

€CI1 KONU4YeCTBO BXOO0B/BbIXOA0B YMEHbLLAETCH NO CPABHEHMIO C UCXOAHBIM, TO CBSI3U yAarneHHbIX BXogos/
BbIXOA0B Pa3pbIBalOTCS;

ecnv B ucxogHon nnatgopme 6binv gobaBneHbl MOAyNN pacLLUMPEHMs], TO OHN NEPEHOCHATCS Ha HOBYIO
nnargopmy, CBS3N Ans HAX OCTaloTCs;

HacCTPOWMKN aHanoroBblX BXOAOB/BbIXOAOB NEPEHOCATCH (NpW HaNM4YnM aHarnoroBbiX BbIXOLO0B Ha Nnpubope, Ha
KOTOpPbIN MOET NEPEXOA);

NHTepdencel CBA3N nepeHocaTcs 6e3 n3aMeHeHuI;

BCE 3KpaHbl C HACTPOVKaMM NePEeHOCHATCHA U3 OAHON LienieBon nnatgopmel B Apyryio;

BCE NepemMeHHble NepeHoCcATCA U3 OAHOM Leneson nNnaTtdopmsl B APYryto.
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9 PacwupeHus

9 PacwwupeHus

PaCLIJI/IpeHI/IFl MCNOJNIb3YKTCA ANnA Co3aaHMUA CIOXHbIX NMPOEKTOB U UX UHTerpaunn ¢ opyrumm cepsmcamMmm KOMnaHmum

OBEH.

Pacwwnpenns B OWEN Logic:

YcTtaHOBKa pacluMpeHun
[ns ycTaHOBKM paclumpeHuii cnegyer:

1.

B rmaBHoM MeHI0 BbibpaTh PaclumpeHnns — YnpasneHue paclumpeHusiMu.

T8 OWEN Logic
®aiin  Bun puSop Cepewc  Pacwwpedua | [NoMolws

: D D YnpaeneH e paciuupeH Mar

PucyHok 9.1

2. B okHe PacwumpeHuns oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

MacTtep TnpaxunpoaHus 9.1. C nomowbio MacTtepa TUpaXxupoBaHUsi MOXHO 3arpy3uTb NporpaMmMy B
npmnbop 6e3 yyactna OWEN Logic n 3almnTtntb €e oT KONMPOBaHWS;
Akcnopt yctporctea B OwenCloud 9.3. MNMo3BonsieT 3kCcnopTupoBaTh KOHPOUIypaLuto CETEBLIX NEPEMEHHbIX
ans onpoca B obnayHom cepsuce OwenCloud;
OkcnopT yctponctea B OPC 9.2. [No3BonsieT aKCnopTMpoBaTb KOHpUIypaumo CeTeBbIX MEPEMEHHbIX Ans
onpoca B Owen OPC Server.

T8 Paciumpennn

Bce ¥cTaHOENEHHBIE OBHoBAEHWA

Buibpate BC2

Macrep TrpaxciposaHMa v1,13.1
Mnarme  cospaer w3 npoexta OWEN  Logic MacTep  TupamuposanvA.  Macrep
THpPaXWPOBaHKMA - MCNOMHAEMEIA $alin AnA 3arpy3kK CO3AaHHOW nporpaMmsl B npubop Hes
OWEN Logic. Macrep Tupamumpoeadwa ©SyaeT nonesed, eciv HeoBxogWMMmo nepegate
NporpamMmMy He PacKphIEaA =WCXOAHMKW® WAW AnA oBHOBNEHWA NporpaMmel Ha npwbope
HEKEaNWEULMPOSaHHEIM NERCOHANCHM,

CPC-cepeep 3kcnopT v1.12.0
MaarvH 3KCNopTHRYET CETEERIE NepeMerHble us npoekta OWEN Logic 8 OBEH OPC-cepeep.

JKCNOPT COKpaTWT EpeMa  HacTpoWkw OPC-cepsepa, ecAM  3HAYEHWA MNEpPEMEHHBIX
sanporpaMMKpoEaHHOrS yoTpoicTea ByayT nepegasatecA B SCADA-cucTemy.

Jxcnopt yorpodcrea & OwenCloud v1.13.17.15998

Mnarme cokpatut Bpems Ha pAcbasnedve npuBopoe B OwenCloud. [Maarwn
IKCNOPTUPYET CeTeBnle nNepemeHdble M3 npoekta OWEN logic s dopmar
napametpoe anA OwenCloud (dain ®json). 3atem napametpnl AoSaBAfOTCA B
CwenCloud npu nomowm dyHkummn "3arpysum us JSON'

2 YcranosuTs

PucyHok 9.2

3. HaxaTb kHOMKy YCTaHOBUTD.
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9 PacwupeHus

4. Yepes HEKOTOPOE BPeMs NOSIBUTCS curHan o6 ycrewHon yCTaHOBKe B BU/IE 3eMEHOI ranioykn HanpoTus
a

BbIOpaHHbIX pacLunMpeHuii

5. Tocne 3akpbiTusi okHa PaclumpeHus nosiButcsa amanoroBoe okHo nepe3anycka OWEN Logic.

Mepezanyctute OWEN Logic et

BCTYNMAKM B Cumy HeobxomuMo nepezanmyctuTe OWEN Logic,

® Boink NpoMEEEneHbl MEMeHerHA. N Toro, yTodbl MEMEHEeHKA
MepesamycTWTE Cefdac?

s

PucyHok 9.3

Mocne nepesanycka OWEN Logic paclimpeHus 6yaoyT rotoBbl K UICMONb30BAHNIO.

NMPUMEYAHUE
EI Ecnu pacwimpeHus He ycTaHaBnNuBaloTCs, CriegyeT NpoBepUTb OTKPbIT Nin nopT 8084.

YnaneHue paclumpeHun
[nsa ynaneHus paclwumpeHuns cneayer:

1. B rnaBHOM MeH0 BblbpaTb PacwumMpeHns — YnpaBneHue pacluMpeHUsiMu.

2. B okHe PacwumpeHus HaxaTb Ha KHOMKY X HaNpoTUB HEOBXOAMMOro pacLLUMPEHNS.

8 Pacumpenna — O x

Bce ¥TaHOENEHHIE CBHoenEHWA

B| Buibpate ECE L. Yeranosute

| MacTep Twpaxwposanra + v1.13.1 | X

Mnarme cospaer w3 npoekta OWEN Logic  wmacrep twpaxwpoeanwa. Macrep
| TpEXWPOBaHWA - WCNoAHAEMbIA $aiin gna sarpyskv cosaanHoi nporpammel & nprbop
| Bes OWEN Logic. Macrep TwpaxwposaHus GyAeT NoneseH, eC HeoBXOQMMO NepedaTs
MporpamMMy HE PacKpPLIEER «MCXOAHMEM= AW ANA 0BHOBASHWA NPOTPaMMEl Ha npubope
| HEKEaNMBMUWPOEaHHEIM NERCOHANCH,

OPC-cepeep skcnopt v v1.12.0

Mnarvu 3KCNOpTWpYST CETEBMIE NepemedHsle w3 npoekta OWEN Logic 8 OBEH OPC-
cepeep.  JKCNOPT  CoKpaTeT  EBpema  HacTpodky OPC-cepeepa, ecnw 3HaqeHua
NepesMeHHEX  3anporpaMMupoBadHiera yorpofictea GyayT nepepasatecs B SCADA-
CHICTEMY.

ZkcnopT yorpodcrea & OwenCloud " v1.13.17.159938

MnarvH cokpatat Epema Ha aobasnenve npwbopos &8 OwenCloud. Maarvn
IKCNOPTHRYET CETEEble NepemMeHHEe W3 npoekta OWEN Llogic 8 dopwmar
napameTpoe anAa OwenCloud (dalin *json). 3atem napameTpol AoGaEnACTCA B
L)

=1 [ 1 -~ P A1

PucyHok 9.4

3. TukTorpamma yganeHusi CMEHUTCS Ha MUKTOTPaMMy YCTaHOBKM.

4. Tlocne 3akpbiTusa okHa PacwumpeHus nossutcs guanorosoe okHo nepesanycka OWEN Logic. Nocne
nepesanycka OWEN Logic yaaneHHble pacluMpeHns nepectaHyT ObiTb AOCTYMHBbIMY B ITIABHOM MEHH0.
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9 PacwupeHus

9.1 MacTep TMpaxupoBaHUA

MacTtep TupaxupoBaHus no3BonsieT co3gaBaTb M3 npoekta OWEN Logic dann, cogepxawmin BHYTpu cebs
nporpamMmmy, ¢ pacluMpeHnem:

* exe — ana OC Windows;
* dlil — gna OC Linux.
C nomousto hainna MoXHO 3arpy3uTb nporpammy B npmubop 6e3 yyactnus OWEN Logic.

BHMMAHUE
A TupaxupoBaTb NporpamMmmy MOXHO TONBKO MeXAY OAUHAKOBbIMU Moaudukaumnamm npubopa.
Pesynbrar 3anucu nporpamMmMbl B NMpubop € MOMOLLLIO MacTtepa TUPaXWMPOBAHUA 3aBMCUT OT HanmuMums Kroya B
npmbope n mactepe TupaxunposaHus. Knioy B npubop MoxHo 3anucatb ¢ nomousto OWEN Logic.

3anucb
nporpaMmmei

MacTtep
TUpaXnpoBaHUsa

Knwo4 ectb?

B npnbop
3anucaH
KIYy?

B npubop
3anucaH
Knoy?

Knioy
coBnagaet ¢
KIno4Yom B
npubope?

Y v

[Mporpamma

3anncaHa
) 4

v v

[Mporpamma MMporpamma
3anucaHa 3anucaHa

[Mporpamma

paboTtaeT

Mporpamma MMporpamma

He paboTaeTt paBoTaeT

PucyHok 9.5 — 3anucb nporpamMmmMbl C MOMOLLLIO MacTepa TMpaXXMpoBaHUsA

Co3aaHue mactepa TUpaXXMpoBaHUA

Mepen cosmaHvem macTtepa TupaxupoBanusa ans OC Windows pekomeHayeTcsi co3gaTb TEKCTOBbINM hann ¢
pacwupeHuem * rif ¢ onucaHmem npoekta. OnucaHne npoekta GygeT oTobpakaTbCs BO BpeMs 3anycka macrtepa
TUPaXMpPOBaHWs Nepes 3arpy3kon NnporpaMmmel B npuoop.

[nsa cospaHus mactepa TupaxuposaHusa ana OC Linux Heobxoammo yctaHoButb nakeT .NET 6 SDK. 310 BO3MOXHO
caenatb npu yctaHoBke OWEN Logic. [1ns atoro noctaebre Yekbokc YcTaHoBUTL .NET 6 SDK B okHe yCTaHOBKMU:
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9 PacwupeHus

8 Ycranoska — OWEN Logic -

X
Boibepute oy 3agaun
Kakue AoNoNHUTENbHBIE 334a4M HeoBX0aUMO BEINONHUTE?

BeifepuTe AONONHUTENEHEIE 38Aa4M, KOTOPLIE AOMMHEl BEINOJHUTECA NPH YCTAHOBKE
OWEN Logic, nocne 3Toro HaxmMuTe «Janees:

JononHUTENEHBIE 3HAYKN:

C030aTk 3HAY0K Ha Pabouem cTone

[] cozpats 3Hauok B NaHenw Guicrporo 3anycka

Accoumauna c daiinamu:

Ceazate Owen Logic ¢ haiinamu, MerLuMy paciumpenue .owl, .owle
JononHutensHoe nporpaMmMHoe obecneyeHue:

YcraHoeuts .NETE SDK ana cosgaHuA MacTepa TMPaXupoBadna ana OC Linux

< Hazag Hanee = OTmMeHa

PucyHok 9.6 — OkHo yctaHoBkun OWEN Logic

B cnyyae, ecnn .NET 6 SDK He 6bin ycTaHOBMEH, Npy co3gaHumn mactepa Tupaxuposanus ans OC Linux BO3HMKHET

owunbka, dann He BygeT co3gaH. B HukHen yacTn okHa oTtobpa3ntcs nHpopmaums 0 Heob6xogUMOCTHN YCTaHOBKU U
CCblIflka Ans CKayMBaHUs nakera:

Y | M @Owmnbkm: 0 [ /4, NpeaynpexaeHms: 0

yCTaHOBWMTE NakeT "Microsoft NET 6.0.428 SDK", KOTOpbBIA MOXHO CKaYaTk Ha &
cTpaHuue "Cpeaa nporpammupoeadina Owen Logic” no cceinke:
https://owen.ru/product/sreda programmirovaniya owen logic/software

PucyHok 9.7 — Owmnbka cos3paHus danna
[ns co3gaHusi mactepa TUPaXXMpOBaHWS:

1. YKkaxuTe Ha naHenu cBOMCTB npoekTa B none Umsa cdanna ¢ kno4vom dain, cogepxallnin Ko,
xpaHswuincs Ha MK, [Ins 3arpy3ku nporpamMmmMbl 6€3 Krntova ocTaBbTe 3TO Morie NyCThiM.

CEOCTEa CxEMA

-= "‘.|,|
w  [lokymeHT

A aiina ¢ knoyom

llpuHa xoncTa, m - 334
BeicoTa xoncTa, - 270

Hma dpaidina c Kmovyom

PucyHok 9.8

B cniyyae, ecnu nocne ykasaHusa nyTy K oanny C KnioyoM, Koy OyaeT yaaneH, Mactep TMpaxvpoBaHUs He
OygeT cosgaH, B HUXKHEN YacTu okHa oTobpasnTtcsa nHdopmMauus ob owmbke:
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9 PacwupeHus

- | QDUJHEKM:'I

error @ain c knouom "Chlsers)
HENAEH.

I Mpeaynpexaequs: 0

OWEN\DocumentsiOwen LogiciKeys\123.olkey” He

PucyHok 9.9 — Owmnbka co3paHusa canna

Bbibepute B rmaBHoM MeHi0 PacwmpeHuns — Co3aatb macTep TUPaXXUpPOBaHUS.

OTKpOETCst OKHO AN Co3aaHns MacTepa TUPaXXUPOBaHNUs. Ecrn kK NpoekTy NoAKIoYeH Kitod, To ByaeT
BbiBefeHa Haanuck Monb3oBaTenbckas nporpamma sawuiieHa knrovom! B nHom crniyyae 6yaet
BbiBedeHa Haanucb YCTPOMCTBO NoaaepkK1BaeT 3aliMTy Nofib3oBaTerNlbCKOW NporpaMmmbl, HO Ans

npoeKTa He BbIGpaH KItou.

He BbiOpaH KTou.

Cozgatb

Co3aaHre MacTepa TUPaXMpOBaHWA O x
MNapameTpbl ycTpoicTBa
Wma ycrpoiictea: |T1P200-24.8.X
Bepcua eHyTpennero N0 yorpoicrea: 271
MapaMeTphl KOMMAAALAW
Wms koneuHoro daiina: ReplicationUtilite
MyTb K MacTepy TMpaXWpoBaHWUA: YkankuTe NyTb K Gainy
Dain c onUcaHrem anropuTma:
Komnunsauwa daiina ana OC: |Windows b

VCTPOHCTBD TT040E0KRHESET S8LUHTY MO/Tb30BETETBROH MPOIPaMMB, HO /19 MPOEKTS

-

@ Owmbkm: 0

1, MNpeaynpexaenus: 0

PucyHok 9.10 — Co3aaHue macTtepa TUpaXXMpoBaHUs

MapameTpbl yCTPOMCTBA CUNTLIBAIOTCSA 13 NpUBOpa 1 3aMNONHSTCS aBTOMaTUYECKN.

B okHe napameTpoB KOoMNuUnAaunm 3anornHnTe nong:

*  Vmsi KOHe4yHO20 ¢halina — vums harna mactepa TUpPaXnpoBaHUS, KOTOPbIN ByaeT co3naH;

* [lymb Kk Macmepy mupaxuposaHusi — pacnornoxeHue cosgasaemMoro ganna;

*  @aln c onucaHuem anzopumma (0n1s1 OC Windows) — nyTb K TEKCTOBOMY painy ¢ OonnucaHnem

npoekTa B popmarte *.rtf (He obs3aTenbHO);

*  Komnunsuyus ¢patina dnsa OC — OC gns koTopon cosgaetcd dann.

HaxmuTe kHonky CosgaTtb. B criyyae oTcyTcTBUSA ownGok ByaeT cosgaH daiin ¢ ykasaHHbIM UIMEHEM U

pacwmpeHnem *.exe unu *.dll.
NPUMEYYAHUE

Al

BpEMS.
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9 PacwupeHus

Paclumpenue danna *.dll moxet He oTobpaxatbes B OC Windows, ecrnv He BkIoYeHa onums

|I| NPUMEYAHUE
0TODpaXeHNs1 CUCTEMHbIX (halnoB:

)

mna [aTta N3MEHEHMA Twn Pazmep

| | ReplicationUtilite 13.12.2024 10:36 Oaiin 1045 Kb

PucyHok 9.11 — Oto6paxeHue danna c pacwumpeHuem *.dll

OTyeT 0 co3gaHum cba|7|na BbIBOOWTCS B HUXKHEWN YaCTW OKHa.

- | QDUJHEKH: 0 1l lpeoynpexnenun; &

CEISII.EIHHE-' YCNEWHD FaBeplUeHD.

PucyHok 9.12 — OTueT o co3paHum channa

-
YTto0bbI CKpbITb UK OTKPbITb obnacTb OTO6pa)KeHl/I$| oT4yeTa, crneayer HaXaTb KHOIMKY . MHd)OpMaLIMﬂ o
npenynpexneHunax n owmnbkax BbIBOOUTCS, ECNN OTMEYEHbI CoOoTBEeTCTBYyHOLMNe d)]'la)KKI/I.

i | OD'-”""EKW 0 1] lpemynpexnetmn; &

PucyHok 9.13 — NMpumepbl npeaynpexaeHnn
9.1.1 3anucb nporpamMmmbl B Npubop Yyepes mactep TupaxupoBaHust Ha OC Windows

[ns sanucun nporpamMmmsbl B |'|p|/|60p C NOMOLLbKO MacTepa TupaxnpoBaHua cnenyert:

1. 3anyctuTb co3gaHHbIn hann MacTepa TMpaXnpoBaHus.

| [+ = | ReplicationlUtilite CpeacTea paboThl € NPUADXKEHWAMM - a X
m [nagHas MogennTeca Bug ¥npaeneHwe 9
= v P > ReplicationUtilite v O Mownck: ReplicationUtilite »
o~
Mra Jlata usmeHeHns Tun Pazmep
7 BricTpeiii goctyn
[#] ReplicationUtilite 05.03.2019 17:07 Mpunoxenne 523 Kb
f@ OneDrive
3 3701 komneroTep
oF Cemn
1znement  BoiBpan 1 2nemenT: 322 Kb =

PucyHok 9.14 — ®ann mactepa TUpaxXmpoBaHus
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9 PacwupeHus

NMPUMEYAHUE .
Bo Bpems OTKpbITMS MacTepa 0TobpasnTCa TEKCT ONMCaHNA NpoeKTa M3 NpukpenneHHoro danna ¢

pacwmpenuem *rtf. Ecnv dann He 6bin NpUKpensieH Bo BpeMs Co3aaHus macTtepa, To onmcaHme
npoekTta 6yaert nycTbim.

2. CnepoBaTtb ykasaHusiM MacTepa TUpaXKUpoBaHusl.

o' MacTep TMpaxXvpoBaHWa - O X

Jo6po noxanoeats B MacTep TMpaxuposanua npubopa MNP200-220.1.X
Macrep TMpaxupoeaHna 06HOBNT BCTPOEHHOE NporpamHoe obecnevedne npubopa MP200-220.1.X
Buumanue! Mocne o6HoeneHna ece HACTpoik COPOCATCA HA 33B0ACKME SHAUEHNA,

OnucaHuWe NpoekTa

[anee Omvena

PucyHok 9.15 — OkHo MacTtep TupaxxupoBaHusi

3. B pasgene Hactpoiiku nopta ykasbiBaetcst Homep COM-nopTa, Kk KOTOpoMy NoakntodeH npudop. Kak
y3HaTb HOMep nopTa onucaHo B pasgene Hactporika nopta 3.6.

4. Ecnu ycTpoNCTBO 3allyLLEHO Naporem BBeaMTe Naposib B OKHe MacTepa TupaxupoBaHus. B cnyyae
OTCYTCTBUS UMW BBOAA HEBEPHOro napons kHornka Janee 6yaet HeaktusHa. MNocne Bbibopa nopTa B
npaBoM HwxkHeM yrny byaer otobpaxaTbCs COCTOSIHME NOAKMoYeHUs K npnbopy.

a5l Mactep TvpaxvpoBaHus = O >

Hacrpodikm nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmowenma:  MNocneposartensHeid nop: v Beibpan nopT:

Wma: COM3
Wma nopra:  COM3 ~ Onmcarwe: STMicroelectronics Vitual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratye: OK

HesepHsiit naponk.
MpoBepsTe packnanxy KNABUaTyph! M KNaswy
Capslock 1 BBemMTe Nnapons ewe pas

1. MNpwuSop He noaknioueH

Hasap Omvena

PucyHok 9.16 — Owumbka nogknoyeHusi npubopa

B cny4yae OLNBKM NOAKITHOYEHMS 6yp,eT 0To6pa>|<eH 3HaK N TEKCT OLLNOKN. an HaBeaeHUn Ha 3HakK

OT06pa3VITCFI nogckaska ¢ onMcaHmem oLInBKN.

215



9 PacwupeHus

Ownbka Bo3MoXHble NPUYUHBI

Mpunbop He noakntoyeH * HenpaBuribHO BblI6paH COM-nopr;
* He ycTaHoBrneH gpavisep USB;
* paspblB COEAMHEHUS.

Tpebyetca gpyron npmudop Mopkro4eHHbIV NPUBOP HE COOTBETCTBYET NPOEKTY. Hy)XXHO 3aMeHUTb Npubop B
NPOEKTE 1 co30aTb HOBbIN MacTep TMPaXMpoBaHus, NMOO NOAKNIOYNTL

noaxoasaLLmnin npuéop

Ecnn Hukakmx owunbok HET, To oToOpakaeTca 3eneHas ranoyka ¢ HasgaHnem npubopa.

85 MacTep TMpaXMpoBaHWa - O X

Hacrpoi#ku nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmovenna:  MocnegosatensHsiA nopr v BeiGpaH nopT:

Wma: COM3
Wma nopta:  COM3 v Onucanme: STMicroelectronics Virtual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratyc: OK

MoaxknioyeHo ycTpoilcTeo C© Bepcueit 1.7.24.
Bctpoenroe MO GyaeT ofiHoBnexo ao sepcim

of Moaxniouen MP205-24.1211.06, 1.7.24

Hasan Danee OmveHa

PucyHok 9.17

Ecnu cBsA3b ¢ NpMbopoM NOCTOSIHHO MpepbiBaeTCs (raroyka MUraeT), To, BO3MOXHO, ApYyroe NpuroxeHne
3aHumaeT nopt USB. 3710 moxeT ObiTb, ecnu 3anyLieHa nporpamma OWEN Logic n B Hell HacTpoeHo
NOAKIIOYEHME K 3TOMY XKe NopTy. B Takom crnyyae ons 3arpy3ku npoekta B npubop Apyroe NpunoxeHue
cnegyer 3akpbiTb unu nepesectn B pexxum OFFLINE .

5. Ecnu coegnHeHune ctabunbHO, TO cnegyeT HaxaTb KHomnky Oanee.

o Mactep TMpaxMpoBaHua

3anuce NPorpaMmel B yCTPOMCTBO.
Byaet 06HOBNEHa NONB30BATENBCKAA NPOrPamMMa B YCTPONCTBE.

BHumanue! INpu npepbiBaHnk Npouecca 3arpy3ku NpoLUWBKK (NponafaHue
nuTaHWA, 06pbIB CBA3M WWnK Ap.) NpuBop MOXeT NepeiTH B
HepaboTocnoco6Hoe cocTonHWe, T.K. Npeablaylas Bepcus Npolumsku byaet
cTepTa, a HoBas He ByaeT ycTaHoBneHa. B cnyyae Heyaa4YHOW NPOLUMBKK MW
cbos nosTopuTe ee cHoBa. [pn noBTopHOM cboe obpaTUTech B CEpBMCHBIil
LUEeHTP.

e || O

PucyHok 9.18 — 3anucbk nporpamMmbl

6. [ns 3anucu nporpammbl B YCTPOWCTBO CrieayeT HaxaTb KHOMKY 3anucbk. B HmkHen YacTu okHa
oTobpa3nTCH CTpoKa COCTOsAHUS 3anucu. Bo BpeMms 3arpysku nporpammbl Henb3si npepbiBaTh cBA3b MK ¢
npubopom. Mo 3aBepLueHnn 3arpy3sku byaeT BbiBegeHO coobLueHmne.

216



9 PacwupeHus

MacTep TMpaxvpoBanmA >

o 3annce YCMNEWHD 3aBEpLLEHS,

oK

PucyHok 9.19 — 3aBepLlueHune 3arpy3ku

Pexum «TMxomn» yctaHOBKMU

NMPUMEYAHUE
m Pexum «Tuxon» yCcTaHOBKU AOCTYNeH npu paboTe ¢ macTepom TupaxnpoBaHusa sepcun 1.21.14 n ctapue.
MacTtep TupaxvpoBaHWs MNOOOEPXKMBAET PEXUM «TUXOW» NpPOLWMBKMA npubopoB. [ns ero 3anycka cnegyet
ncnonb3oBaTh cregyoLwme apryMmeHTbl KOMaHAHOW CTPOKK:
/silent — apryMmeHT «TUXON» YCTAHOBKW;
/password: — naponb, Heobxoaum, ecnv Npnbop GbIN 3aWULLEH NaponeM;
lip: — IP agpec nogkntoyeHHoro npmbdopa (ecnu npnbop nogkmntoyeH no nHtepdency Ethernet);
Iportname: — Homep COM-nopTa (ecnv npubop nogknioyeH no nHrepdency USB);

1>> File_Name.txt — TekcTOBbIV chavin ¢ oTobpaxeHnem npoLiecca NPOLUMBKU B NPOLIEHTaX;
2>> File_Name.txt — TekcToBbIN (harn c oTobpaxeHnem OLLMBOK B MPOLLECCe NPOLLMBKMY.

Mpumep komaHabl 3anycka hanna mactepa TupaxuposaHus ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu Noakno4eHun no uHTepdgency Ethernet:

C:\Users\<Umsa nonb3oBatens\Desktop>ReplicationUtilite.exe /silent /IP:10.2.3.204

Mpumep koMaHabl 3anycka danna macrtepa TupaxupoBaHusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, npu nogkntodeHum no uHtepdency USB k npubopy ¢ naponem 1234:

C:\Users\<Ums nonb3oBarensa\Desktop>ReplicationUtilite.exe /silent /[porthname:COM7 /password:1234

Mprmep koMaHabl 3anycka danna macrtepa Tupaxuposanusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu nogknioyeHun no mHtepdericy USB, ana cosgaHus TeKCToBOro aina ¢ otobpaxeHveM owmbok B
npouecce NPOLUNBKM:

C:\Users\<Umsa nonb3oBaTtens\Desktop>ReplicationUtilite.exe /silent /portname:COM7 2>> File_Name.txt

9.1.2 3anucb nporpaMmmbl B Npubop Yyepes mactep TupaxmposaHus Ha OC Linux

Tpe6oBaHus K MNK:

* Ubuntu 22.04 nnn 24.04, apxuTtekTypa npoueccopa x86/32 nunm x64;
+ .NET6.

NMPUMEYAHUE
|1| He poctynHo ansa npubopos MNMP110 n MP114.

Ons 3anucu nporpammbl B npubop Ha OC Linux OTKponTe KOMaHAHY CTPOKY U BBEAUTE KOMaHAy:

+ ./ReplicationUtilite -ip:192.168.1.100 — npu noakntodeHum npubopa no Ethernet, roe 192.168.1.100 —
IP - apgpec npubopa;

» ./ReplicationUtilite -portname:/dev/ttyACMO0 — npwu nogknto4eHnn No nocrieaoBaTeribHOMY NOpPTY, rae
ACMO — agpec nopra.

NMPUMEYAHUE
m [nsa onpegeneHvs noprta ycTponucTea UCMosb3ynTe KoMaHab!:

¢ lIsusb — gnsa USB;
+ dmesg | grep tty — ans nocnegosaTtenibHOro nopra.

Mpumep koMaHabl 3anycka danna mactepa TUPaXMpPOBaHUSA NpU NoaknyeHnn npubopa No nocregoBaTernibHOMY
nopty ¢ agpecom ACMO:
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9 PacwupeHus

$ ./ReplicationUtilite -portname:/dev/ttyACMd |

PucyHok 9.20 — KomaHpa ansa 3anucu nporpamMmmbl

B cnyyae BepHO BbINOMHEHHbLIX OEWCTBMA B KOMaHOHOW CTPOKE OTOOpasMTCs CTPOKa COCTOSHUS 3arpysku
nporpaMmel B npubop:

[Biiaia o biaiaisitisie s o aidisisisia s ot aibiRisiaisia i bR iE IR 181011

PucyHok 9.21 — Ctpoka cocTosiHusi

Tabnuua 9.1 — Bo3aMOXHble OLLNOKH

Owunbka PeweHue

OTCTCBYFOT rpasa Ha sarycK paiina + obpaTtutech K aAMUHUCTPATOPY;

« ycronbayliTe KomaHzy
sudo ./ReplicationUtilite -portname:/
dev/ttyACMO,
rae ACMO — agpec nopra.

BBoa HEKOpPPEKTHOW KOMaHAb! BeeauTe gonyctumyto komaHagy Ans 3anycka

chaiina.

YCTPOMNCTBO 3aLMLLEHO NAPOrieM Beeaute komaHay -password:.

One or more errors occurred. (Error occurred during a cryptographic operation.)

9.2 dkcnopT ycTtponctea B OPC

PacwupeHune AkcnopT yctporctBa B OPC skcrnopTupyeT ceteBble nepemeHHble M3 npoekta OWEN Logic ans
ncnons3osaHus B 1O Owen OPC Server.

[ns akcnopTta cnepgyer:

1. Okcnoptuposatb yctponctaso usa OWEN Logic — BbibpaTth B rmaBHOM MeHio PaclumpeHus — Jkecnopt
ycTpounctea B OPC.

Pacwwperwa | [Nomows
¥npaeneHue paclMpeHUanm
JrcnopT ycTpoicTea 6 OPC

PucyHok 9.22

MosiBMTCHA OKHO NPOBOAHMKA, rae criedyeT BoibpaTb MECTO COXPaHEHNS 1 UMS dharina ¢ paclumpeHnem *
dev.

B Owen OPC Server nobaButb y3en B AepeBO 0ObEKTOB.

B KOHTEKCTHOM MeHI0 y3na BblbpaTh [lo6aBuTbL — YecTponcTBo U3 ¢hana. OTKPoeTCst OKHO NPOBOAHMKA.

P ownN

B okHe BbIOpaTh dhalin, koTopbli 6bin akcnoptupoaH n3 OWEN Logic. HaxaTb kHonky OTKpbITb.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTts BbibpaTth.

YcTponcTeo 1 Tern OyayT gobaBneHsl B AepeBO OOBbEKTOB.

Ecnu Heobxogumo oTpeaakTMpoBaTh YCTPONCTBO, TO CreayeT U3MeHUTb CBOMCTBA YCTPOMCTBA U TETOB.

[ns npoBepkn NpaBuibHOCTM HACTPOWKKM cneayeT NoakntoumTe npubop K MK 1 3anyctuts pexunm onpoca.

Pa6ota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 10.

9.3 AkcnopT ycTtpouctea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpalyaet Bpems gobaeneHus npubopa, HAacCTPOEHHOro B pexum Slave, B
obnayHbI cepsuc komnaxHum OBEH.

Pa6ota ¢ OwenCloud TpebyeT Noakno4YeHns cneumanbHOro YCTporcTBa, Wio3a, kK npubopy. Byaem cumTatb, 4To
LUSTIO3 Y)Ke HACTPOEH M NMOAKIIIOYEH K NpMBopy, HACTPOKN NpuBeaeHb! B Pykogodcmee Mo aKcrayamayuu Ha LUIo3.

[ns akcnopTa koHdurypaumm napametpoB Modbus npubopa cnegyer:
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9 PacwupeHus

1. Co3gaTb NPOEKT C HacTporkaMm B pexume Slave n ceTeBbIMU NEPEMEHHBIMMU.

2. BblbpaTb B rmaBHOM MeH0 PacwumpeHunsa — dkcnopt ycTponuctea B OwenCloud.

3. B oTKpblBLLEMCSI MEHIO BbIOpATL pacnonoXxeHne 1 3agatb UMs gainna B opmarte *json.
HanbHenwmne gencrens TpebytoT Hannumsa nnyHoro kabuHeta B OwenCloud.

Mocne BXoaa B NUYHLIM KaGUHET cneayeT:

1. Haxatb Ha KHonky

Ha oTkpbIBLUENCS CTpaHWLE HaXaTb KHOMKY

== l06aB1TE NpyGop

B nosiBuBLUEMCA MeHIO cneayeT 3aaatb UaeHTudmkatop — IMEI/3aBoackon Homep ceTeBoro Lno3a
(ykas3aH Ha kopnyce wrto3a). B Beinagatowiem cnvucke Tun npubopa Buibpats Mpon3BonbHbIN Npudop
Modbus. Beectu agpec npubopa, kotopbin 6bin1 3agaH B8 OWEN Logic. 3anonHnte ocTaneHble Nons.
Hanee cnegyet Haxatb kHOMKy Jlo6aBUTb.

AobaeneHne npubopa

BeeguTe KaKoe-nMbo M2 CNefyroLLy IHIUEHMIA:
3aB0ACKOA HoMmep Npubopa, IMEI wnwza, MAC-agpec

Twun npubBopa* ~
Appec B ceT™
2aBoACcKOA HOMER
HazeaHwne npubopa®
KaTteropuw W
Yacoeo# noac* GMT0:00 <

Bpems Ha cTpaHvue npubopa By4eT CMelLATEOA B
33BMCUMOCTI OT Y3acoBOro NOACA.

OTMEHWUTE JobaenTe

4. Ha Bknagke O6wee/O6wWwme HaCTPOMKM yKa3aTb CKOPOCTb onpoca u HacTpoikn COM-nopTta npubopa B
cooTBeTcTBUM ¢ HacTporikamu B OWEN Logic. HaxaTb kHonky CoxpaHuUTb Ansi NPUMMEHEHNS HOBbIX
HaCTpOeK.

PucyHok 9.23
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9 Paclumpenuns

YacoeoiA noac* GMT+3:00 ~

B[CIEMF! Ha CTpaHWLe I'IpHﬁDF}E ﬁ}l‘,ﬂ,ET CMellaTeCA B 2aBUCMMOCTH OT YalOBOro NOACA.

Bpems XpaHeHWA apxuBa™ 90 AHer

He Bonee 90 aHel

"OnepaTUBHLIA" Nepuvog onpoca™ 10 CeK

WHTEpEAN ONpoCca ONepaTHEHEIX MapaMeTpoE

"KoH$UIypaumoHHLIA" nepuog onpoca™ 10 CeK

WHTEpEaN ONpoca KOHGWIYpaUMOHHLIX NapamMeTpoe

"YNpaenAwLWMWA" nepuog onpoca™ 10 CeK

WMHTEpEaN ONpoca yNpaenaeMbix NapaMeTpoe

Mepwop OTCYTCTEBWA AaHHBLIX™ 300 CeK

3H3UEHWe N0MKHO DbITE BoNbLLIE MUHUMANEHOTO WHTEpEaNa onpoca NapaMeTpoe

CxkopocTs COM-nopTta™ 115200

PucyHok 9.24

5. B nosiBMBLUENCS CTpaHWLE HaXaTb KHOMKY HacTporku napameTpoB. HaxxaTb Ha BbiNagatoLLnin CIMCOK
MmnoptuposaTb 1 BbibpaTh BapuaHT 3arpy3utb n3 JSON. B oTKpbIBLUEMCS MEHIO BbIbpaTh paHee
co3gaHHbIv hann B hopmate *json un HaxaTb 3arpy3uTb NnapamMeTpbl.

Ynpaenenuve npubopom: MP200-220.4.2.0 i

OOwwme gaHHbie  HacTpoiik coObimvin - JEElanelr ARy ETvETN T fele]]

& Swxcnopt B JSON i ouncvTs ece napameTpel WmMnoprupoeate... » Hacrpoikw fi

3arpysuTs M2 JSON & Kuma  Appec Eamunua ®opmaT . o

cn perMcTpa WMaMepeHMA AaHHbIX ) é

MapameTp

" Bce napameTpbl + 3arpyznTe M2 Codesys v.2.3 &

PucyHok 9.25

6. Modbus nepemeHHble Nnpubopa 6yayT nobaeneHsbl B OwenCloud.

220



10 CoyeTaHus knasuLl

10 CoyeTaHuAa KNnasuLl

CoyeTaHue KnaBuLl ‘ OencrtBune
MeHro/®ann
Ctrl + N Co3sgatb HOBbIN NPOEKT

Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbITbIN NPOEKT NoA APYrMM UMEHEM
Ctrl+ S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P Meyvatb
Ctrl + Shift+ C OTKpbITb MEHEXeP KOMMOHEHTOB
MeHio/Bug,
Ctrl+Z OTMeHuTb nocnegHee namMeHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe
MeHo/lMpubop
Ctrl + F7 3anucatb nporpammy B Nnpnbop
Ctrl + Shift + V OTKpbITb TAONULY NEPEMEHHbIX
Ctrl + Shift+ S OTKpbITb HACTPOKN Npubopa
MeHro/CepBuc
Shift + F5 MepenTtn B pexxum cumynsaumm
F6 3anyctntb CUMyNALMIO
F7 OcTaHOBUTb CUMYNSALMIO
F8 [Maysa cumynsumn
F10 LLlar Ha oguH umnkn
Ctrl + F5 [MepenTu B pexxvm otnagkm
MeHro/Paclumnpexus
Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne pacLumpeHnsamm
MeHnto/lomolub
F1 ‘ BblI3oB cnpaBku
MaHenb BCTaBKU
Ctrl + Shift + F Cosgatb yHKumo Ha ST
Ctrl + Shift + M Cosgatb Makpoc
Ctrl+M CosgaTtb Makpoc U3 BblAeNeHHoro yqacTka
MaHenb «MecTa ucnonb3oBaHUA»
F5 OBHOBMTbL MecTa UCMonbL30BaHUSA PyHKUMKM Ha ST
KnaBuiwuu paboTbl ¢ aneMeHTamMm
Ctrl+C KonupoBaTb BblaeneHHbIn arnemMeHT(bl) B Oydep
obmeHa
Ctrl +V BcTtaButb 13 bycepa obmeHa
Delete YnaneHne BbIOpaHHOro arnemMeHTa
KnaBuiwuu usameHeHus pa3smepa anemMeHTa
Ctrl + — YBenvyeHune WNpUHbI BbIAENEHHOIO aeMeHTa
Ctrl + YMeHbLUEHNE LUNPUHbBI BbIAENEHHOMO 3fieMeHTa
Ctrl+ | YMeHbLUEHWE BbICOTbI BbIAENEHHOMO 3NIEMEHTA
Ctrl + 1 YBenuyeHmne BbICOTbI BbIENEHHOIO 3fIeMeHTa

MacwTtabupoBaHue xoncra

Ctrl + Koneco mbilmn

Mpwn BpaLeHnn koneca Mblln «OT cebsi» macwTab
Xoricta ysenvumBaetcs. Ecnu «Ha cebsy», To
yMeHbLlaeTcsa

Ctrl + «+»

YBenuyeHue maclutaba

Ctrl + «—»

YMeHbLUeHne Mmaclutaba
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CouyeTaHue KnaBuLl

Dencteune

Mepexoa mexay BKNagkamm

Tab + —

Tab + «

Mepexon mexay BKNagkamu
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11 MpumMepbl NPOEKTOB

11 lMNMpumepbl NPOEKTOB

B naHHOM pasfene Ha npuMmepax 06bscHsAeTCs npouecc co3gaHus nporpamm B OWEN Logic.

« BkntoyeHne cBeTa ¢ aBTOMaTUYecKnUM oTkIodeHmnem 11.1;

« ABTOMAaTMYeCcKoe yrpasrneHue 3rekKTpoMoTopom mMeLuanku 11.2;

+ BbIBOA 3HaueHNsa nepemeHHon Ha akpaH 11.3;

« 3apaHuve yCcTaBOK TaMepoB C akpaHa 11.4;

* [logkntoveHuna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU 11.5;
* [lopgkntoveHne npubopos Ha HoBow nnatdopme kK OwenCloud 11.6;

* YnakoBka/pacnakoBka out/uenbix yucen 11.7;

* (O6paboTka BMTOBLIX NEPEMEHHLIX C MOMOLLIbIO Mackn 11.8.

11.1 BknroyeHue cBeTa C aBTOMaTUYE€CKUM OTKIOYEeHUeM

B noacobHbIX NOMeLEeHnsIX 1 Kopungopax SJ'IeKTpI/I‘-IeCKI/IIZ CBET HYyXeH orpaHn4eHHoe BpeMA. Mocne BkMoYeHUN
ocBelleHundA, ero Hepeagko 3a0bIBaOT OTKIMIOUYUTL, YTO NnpuBOOUT K U3NNLLHEMY pacxoay 3NEKTPO3IHEPTIUNA.

3agaya — cBET JOIMKEH BKIOYATLCA Ha 3aAaHHbI MHTepBarn BpeMeHu, HanpuMep, Y BXOAHOW ABEpU B KBapTUpY, No
criegytoLemMy anropuTMy:

1. Tepen BXOAHOW ABEPbIO yCTaHABNMBAKOTCA AaTunk ocselleHns (F1) u kHorka BknioyeHus ceeta TAUMEP
(SB1).

2. EcnnHenoctato4HO €CTECTBEHHOIO OCBELLEHUS, TO CBETUIBHUK AOIDKEH BKNIOYATLCS KPAaTKOBPEMEHHbLIM
HaxkaTnem kHonku TAUMEP Ha ogHy MUHYTY — AOCTATOYHO, YTOObI HAWTU 3aMOYHYHO CKBAXKMHY W KIKOYOM
OTKpPbITb BEPb.

3. Ecnu ygepxuatb kHonky TAMMEP B TedeHune 2 ceKyHA, TO CBETUMbHUK OIMKEH BKITIOYATLCA Ha TpU
MMWHYTbl HE3aBMCMMO OT BHELLHEIO OCBELLEHNSI — AaHHbIA PEXUM MOXET NnoTpeboBaTtbCs npu yoopke
Kopugopa.

4. CBeTWnbHWK OOIMKEH YNPaBnATbCA KOMaH4aMM OT BHELLHMX YNPaBnsAoLWmMX YCTPONCTB U C MOMOLLIbHO

Bkrtoyatens CBET (SA1), BHe 3aBMCMMOCTU OT BHELLHEro OCBelleHus. [laHHbIN pexuM yaobeH BO BpeMsi
npvema rocter unu Ansa AanbHenwen asToMmaTmsaunm KBapTupbl B paMkax CUCTEMbI «YMHbI JOMY.

5. CBeTUNbHUK OOMKEH BKNIOYATLCS TOMNBKO B BeyepHee N HOYHOE BpeMA.

Bbi6op nporpammupyemoro npudéopa

Ona peanusaumm gaHHOM 3agaun y ynpaensoLwiero npubopa 3agencTBYOTCS BCTPOEHHbIE Yacbl pearnbHOro
BpeMeHW, TpU BXoda M OAuH Bbixod. [aHHbIi doyHKUMOHan obecneunBatoT npubopsbl n3 cepun MP110, umetowme
nocnepgHtoto 6yksy «Y» B 0603Ha4YeHUN.

Ona peanusaumn cuctembl Ha ocHoBe nporpammupyemoro pene MP110-24.80.4P-4 MoXHO BOCNOMb30BaTbCHA
CXEeMOWN Ha NNCTPaLnn HNXe.
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11 MpumMepbl NPOEKTOB

Nporpammupyemoe pene
WUcTouHMK
i nP110-24.8A,.4P-T NUTaHUS
s 12| 18 M Q1 [13 8 G2
« TAMMMEP=»
sB1 111/ S/S2 \_ — 14| HL1 | Yiay
+———10| I7 Q1 15—t
91| 16 B Q2 |16
81 15 g{ — 17
7114 e Q2118
6| 13 % I Q3 |19
& 51 12 = \_ — 120
UcTOuHMK 1L -
WTaHws | CBET> 4 | S/S1 Q3 |21
3|1 1 M Q4 |22
Gl . 2 |+248 \_ — |23
24 B
—& +— 1| 0B Q4 |24

PucyHok 11.1

* SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
* HL1 — cBetoBad namna.

Co3aaHue nporpaMmmbl
OnekTpuyeckas cxema Ang ynpasnsioLlen nporpaMmMbl MOXET UMETb BUA;:
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PucyHok 11.2

Bbixog Q2 ncnonb3yeTcs kak KOHTPOMbHbIV ANst NPOBEPKU PYHKLMOHMPOBAHMS NOrMYeckon Yactum (anemeHTtos D1-
D6). Beixog Q1 ABnAeTcA OCHOBHbLIM U MOXET BKITHOYUTBCS TOMbKO B 3adaHHble TaiMepom D7 nHTepBanbl BpemeHu
B Cryyae cobnofeHns normdeckux ycrnosmmn, obecnedmaemMbix anemeHtamm D1-D6.

Onuncanue paboTbl CXembi:

1.

Ecnu KpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHonky TAMMEP (SB1), norndyeckas «1» noctynaet Ha Bxof
noruyeckoro anemeHTta M (D2). Tak kak Ha BTopom Bxoge D2 Takke npucyTCTByeT normyeckas «1», Ha
Bbixoge D2 noseutcsa normyeckas «1», kotopas 3anyctut doopmmnposaterns umnynsca (D3) anntensHOCTbIo
1 MuH. JaHHbI uMnynec Yepes anemeHT VJU (D6) noctynuTt Ha Bbixog Q2.

KoHTakTbl gaTunka F1 3aMbIKaloT Lenb TONbKO B Clyvae Hannyns eCTeCTBEHHOMO OCBELLEHUs — Torga
nornyeckas «1» Ha Bxoge D1 npeobpasyeTca B normyeckuin «O» Ha BbIxoade 1 NOCTYNaeT Ha BXOA
norundeckoro anemexTa M (D2), yTto 6rnokupyet ero paboTy. B naHHom criydae Haxatue kHonku TAUMEP He
BKMNIOYNT Bbixog Q2.

Ecnu yaepxusatk kHonky TAMMEP 6onee 2 ¢, Ha Bbixoae 6noka D4 nosisutcsa nornueckas «1», kotopas
3anycTuT popmMmupoBatens umnynsca (D5) AnuTenbHOCTBI0 3 MUHYTHI. [JaHHbIA UMNYILC Yepes3 aneMeHT
NNW (D6) nocTynuT Ha Bbixog Q2 (MHTepBan 4eNCTBUSA MMMNYyNbCa HE 3aBUCUT OT COCTOSHMA aaTtymka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To norndeckas «1» yepes anemeHt UMW (D6) noctynuT Ha Bbixoa Q2
(Ha Bpems BkntouveHnst Tymbnepa CBET SA1).

Ecnu Ha BTOpOI BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa pearnbHOro
BpemeHu D7) BMmecTe ¢ curHanom norudeckon «1» ¢ Beixoaa anemeHta UJN (D6), Ha Bbixoge Q1 nosiButca
nornyeckas «1» (BbixogHoe pene Q1 BKOUMTCS).

Xonct npoekta B OWEN Logic 6yaet nmetb Bua;
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PucyHok 11.3

11.2 ABTOMaTU4YeCKOe ynpaBrieHMe 3NeKTPOMOTOPOM MeLUanku

[ns npou3BoacTBa NULLEBLIX NPOAYKTOB YacTo TpebyeTcs nepemMelunBaTb KOMMOHEHTbI (Hanpumep, MOMOKO U
CIMBKM Ha MOITOYHON (hepme) B TEUYEHNE OnpeaeneHHOro BpeMeHHu.

3apava obecneunTb paboTy yCTaHOBKM AN NepemMeLLnBaHns Mo criegyowemy anroputMmy:

1.

B cucteme gomkHbl GbITb ABa pexuMa paboTbl: ABTOMaTM4ecKui 1 PyyHomn, nepeknoyaembix Tymornepom
PEXXUM (SA1).

B aBTOMaTMYECKOM pEXUME SMEKTPOMOTOP AOIMKEH BKIOYATLCSA M OTKNIOYaTbCA HaxkaTnem kHonku MYCK
(SB1) yepes 3agaHHble MHTepBarnbl BpeMeHu (15 ¢ — BkntoyeH, 10 ¢ — OTKIMoYeH). YCTaHOBKa AOMKHa
OTKItoYaTbCs Yepes MHTepBar B 5 MUHYT nnm ¢ nomoLubio kHonku CTOMM (SB2).

B py4HOM pexunme anekTpoMoTOp AOSKEH YNPaBNAaTLCS KHoMkamu (6e3 BpeMEHHbIX MHTEPBAoB
OTKItOYEHNS ).

B cnyyae neperpy3sku anekTpomMoTopa (Ha KOTOPOM YCTaHaBNMBAETCHA COOTBETCTBYOLLMI AaTyuuk — F1)
yCTaHOBKa [AOMKHa aBTOMaTUYeCKN OTKNoYaThCs ¢ nHankaumen pexvnmva HemecnpaBHoctb namnon HL1 v
3BYKOBbIM MPEPLIBUCTLIM CUrHANoM (MHTepBan NOBTOPEHMS 3BYKOBOIO curHana — 3 c).

3BYKOBOW CUrHan JOrmkeH oTknoyaTbes kHonkon CBPOC (SB3).

C nomoupto kHonku KOHTPOIJb (SB4) nomkHa NpoBepATLCA MCNPaBHOCTL 31IEMEHTOB CUrHaNM3auum —
paboTta namnbl U 3BYKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuéopa

Ona peanusaumn gaHHOW 3afadv ynpasnsowmii Npubop OOMKEH UMETh LIECTb BXOA4OB (MO YUCNy ynpaBnsoLLmX
CWrHaroB) 1 TpK Bbixoda, YTo obecneynBaeT ntobast mogens npubopa us cepun MP110.

[nsa peanusauuun cuctemsl Ha ocHoBe nporpammupyemoro perne MP110-24.8[1.4P mMoXHO BOCMONb30BaTbLCA CXEMOMN:

226



11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene

UcToYHMK
«KOHTPO/Nb» SB4 nP110-24.80.4P NATaHUS
s 12| 18 M Q1 |13 s G2
«cspogsaa‘“ 5/82 \_ — |14 M1 T/
i 10] 17 Q1 [ 15—t
Jélgmmmnﬂaﬁ[: —~ 9l 16 3 I_ a2 |16}
— SETOMETHYECKHH
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e ] crom se2 | |7 ¢4 s L o183
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UcTouHmk PRV SAT T 4 | §/81 = Q3 |21 _8._
NUTaHns oot 3111 . =
6;4 g" 2 |+24B l — |23
—R 1| 0B Q4 |24

PucyHok 11.4
PucyHok 11.5

AnekTpunyeckasa cxema nogkntoveHus: SA1 — nepekntovatens OFF-ON, SB1-SB4 — kHonku 6e3 dumkcauum OFF-
ON, M1 — anektpomotop, HA1 — 3BoHOK, HL1 — nHgmkaTopHas namna.

Paboty nporpammbl npubopa MOXHO NpeacTaBuUTb B BUAE LEMEN Cxembl, NpMBeSeHHON Hmke (Bbixogbl Q1-Q3
COOTBETCTBYIOT ABYM KOHTaKTaM KneMMHuKa nporpammupyemoro pene MNP110-24.8[.4P).
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PucyHok 11.6

OnucaHue paboTbl cxembl

Lenb Bxoaa 12 (BkntovyeHne ycTtaHOBKM): B criyyae Haxatusa kHorku MYCK (SB1) Ha Bxoge S (D1) nosiBnsetcd
nornyeckas «1» — Ha Bbixoge RS-Tpurrepa D1 yctaHoBuTCs normdeckas «1». [lJaHHbIA curHan noctynaeT Aanblue B
3aBMCUMMOCTM OT COCTOSAHUS BKtoyaTensa SA1:

+ ecnu koHTakTbl SA1 (PEXXUM — Py4yHoW) pasomkHyTbI, lornyeckas «1» npoxoauT Yyepes anemeHTsl D8, D9
1 noctynaer Ha Bbixod Q1 (KOHTaKTamu BbIXOQHOMO perne BKNoYMTCH anekrpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKUI) 3aMKHYTbI, Tornyeckas «1» npoxoamT TONbKO Yepes
anemeHT D3 gnsa 3anycka pabotbl 6nokos D4, D5.

Llenb Bxopa I3 (oTknroveHne yctaHoBKM): npu Haxatum kHonku CTOIM (SB2) nnu cpabatbiBaHun gatynka F1 Ha
Bxoge R (D1) nosBnsietca norudeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycrtaHoBuTca norudeckuii «O»
(BkntodeHue Bbixoga Q1 6rioknpyercs).

Lenb Bxoaa |11 (hpopmupoBaHme nHTepBanoB paboThkl anekTpomoTopa): ecnu Tpurrep D1 BKIMHOYEH U KOHTaKTbI
Bkrtovatensd SA1 (PEXXUM — ABToMmaTnuyecKknin) 3aMKHYThI:

* curHan noruveckon «1» ot SA1 npoxogut Yyepes anemeHT D3 n noctynaet Ha D4 ((popmumposarens
uMnyrnbca c 3agepXxkon 5 MuH). [laHHbIn uMnynbc, npoxoas vyepes anemeHt U1 (D2), noctynut Ha Bxoa R
Tpurrepa D1, n ycTaHOBKa OTKITHOYMTCS;

* curHan normyeckomn «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNYNbCOB C NapaMeTpamMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. laHHblIe MMNYNbBCEI C BbIXOAA reHepaTopa NpoxoadaTt Yepes
anemeHT UJTA (D8) n nocTynatoT Ha Bbixod Q1 Ans ynpasneHus pabotoin anektpomotopa M1;

» Ecnu koHTakTbl BKntovaTtenss SA1 (PEXXUM — PyyHon) pa3oMKHYTbI, TO lormdeckunii anemeHT D3
3abnoknpoBaH, 1 curHan ¢ Bbixoda Tpurrepa D1 yepes anemeHT D6 cpa3sy nocTtynaet Ha Bbixog Q1, T. €. B
JaHHOM peXxume COCTosIHME BbIXoga TpuUrrepa ynpaensieT paboTon anektpomoTtopa M1.

Llenb Bxoaa 16 (BknroyeHne 3ByKOBOW cuUrHanusauum): B cnyvae cpabatoiBaHmsa gatyvka F1 Ha Bxoge S (D9)
nosiBnseTca normdeckas «1» — Ha Bbixoge RS-tpurrepa D9 ycrtaHoBuTcA noruuveckas «1», KoTopas BKnovaeTr
reHepaTtop D10 ¢ napameTtpamu: normdeckas «1» — 3 ¢, normyeckni «0» — 3 ¢. [laHHbIE MMNYNbCbI NPOXOAAT Yepes
anemeHT UJ1M (D12) 1 noctynatoT Ha Bbixoa Q2 ons ynpasneHus paboton 3sBoHka HA1.
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Lenb Bxoaa 17 (oTknovyeHMe 3ByKOBOM CUTHanm3auum): B criydyae HaxaTtus kHonkm CBPOC (SB3) Ha Bxoge R
(D9) nosiBnsetca normdeckas «1» — Ha Bbixoge RS-tpurrepa ycraHoButca normdeckuii «0», n reHepatop D10
OTKIto4aeTcs.

Llenb Bxopaa I8 (koHTponb paboTbl Namnbl U 3ByKOBOW CUrHanu3auumn): npu Haxxarton kHonke KOHTPOJb (SB4)
norudyeckas «1» yepes anemeHT UJTN (D11) noctynaeT Ha BkntodeHue Bbixoga Q3 — namna HL1 skntountes. Ecnin
KoHTakTbl gatumka F1 3amkHyTbl, TO Bbixog Q3 Bkntovaetcs. [Npu HaxaTon kHonke KOHTPOIJb (SB4) noruyeckas
«1» yepes anemeHT UJN (D12) noctynaet Ha BkntodeHue Bbixoga Q2, n 3soHok HA1 BkntouunTcs.

Xonct npoekta B OWEN Logic 6yaet nmetb Bua:
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PucyHok 11.7

m NMPUMEYAHUE

1. OcTtaBwwunecsa ceoboaHble ABa BXo4a Y OAVH BbIXO4 MOXHO UCMOrb30BaTh AN BBEAEHUS
OOMNONMHUTENBHBIX PYHKUMA. Hanpumep, nepekntoyaTth YeTbipe pasHbIX MHTEpPBana AnUMTeNbHOCTU
aBTOMaTM4eCcKon paboTbl ANEKTPOMOTOPA MU U3MEHSATL ApYyrne paboyne napaMeTpbl yCTAaHOBKM.

2. TexHOnorn4eckui Lmkn paboTbl yCTaHOBKM MOXHO CAeNaTb NMofHOCTBI0 aBTOMATUYECKUM, eCrnun
CXEeMY OOMOSNTHUTb MHKPEMEHTHBIM cHeT4MKOM (CT), BbIXOAHBIM CUrHANoM KOTOPOro MOXHO
BblkntoyaTb Tpurrep D1.

11.3 BbiBOA 3Ha4Y€HMA NepeMeHHON Ha IKpaH

3agaya — Ha npubope C MOAKITKYEHHbIM K HEMY MO MHTepdency CBA3M MOy BBoAa HEOOXO4MMO cuMTaTb
3HaveHusa Ha Bxogax 1 n 2 Mmogyns v BbIBECTU UX Ha gucnnen npmudopa.

[na paspaboTku nporpammebl Crieqyer:
1. Cospatb HoBbIN NpoekT B8 OWEN Logic.

2. [MopknounTb WabrnoH CeTeBOro YCTPOMCTBA B MPOEKT. [1Ns1 9TOro cregyeT 3anyCTuTb MeHeaKep
KOMMOHEHTORB 1 OTCOPTUPOBATbL KOMMOHEHTLI N0 Kateropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnucka Boibpate MB110-8A 1 HaxxaTveM Ha KHOMKy 3arpy3uTb B NPOEKT ckavaTb
LWabnoH.
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B okHe HacTpoek NnpuGopa noaknYMTb 3TOT LWABIOH .

Mocne nobaeneHus WwWabnoHa CETEBOro YCTPOMCTBA B Tabnuue NnepeMeHHbIX creqyeT yTOYHUTbL MMEeHa U1
TUMbI NepeMeHHbIX, KOTOpble NraHupyeTcs BblBOAUTb Ha akpaH (1zm_fl1 un 1zm_fl2). 3to temnepatypeil,
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PucyHok 11.9

MepenTn B MeHeaXXep 3KpaHOB.
[BOMHBLIM HaXaTMeM MO 3KPaHy OTKPbITb PeaaKTop SKPaHOB.
W3 bubnmnotekn KomnoHeHToB [06aBnTL anemeHT BBoa/BbiBOA (int/float).

OTKpbITb CBOMCTBA AMNIEMEHTA U yKasaTb TUN NepemeHHon — BelwecTBeHHbIN. 3aTeM B CTPOKe
MNMepeMeHHas HaXaTb Ha KHOMKY «...».
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8 OWEN Logic
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PucyHok 11.10

9. B Tabnuue nepeMeHHbIX BbibpaTh nepemeHHyto 1zm1 Ha Bknagke RS-485, Cnot1.

10. B none 3HakoB B CBOMCTBaXx aremMeHTa yka3aTb He0OX0AMMOe KONMYeCTBO 3HAKOB ANs BblBOAA 3HAYEHUS
BblGpaHHOW nepemeHHon. B none Mocne 3anATon yka3aTtb KONM4ecTBO APOOHbIX pa3psagos. B none Ainuna
ykasaTb obLlee Konn4ecTBo 3HaKoB anemeHTa. B none TekcT go Habpate T1 u noctaBuTb NpoGen ans
OTAeNeHns 3Ha4YeHns OT TeKcTa

11. B none PepakTtupyemo noctaButb HeT, Tak kak MeHsTb M3MEpPEHHbIE Ha MOAyrne 3HaYeHnst TemnepaTyp

Henb34.

12. Ha stom HacTpovika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBeplieHa. [1na ynpoweHus
AanbHenwen paboTel criegyet CKONMPoBaTh ANIEMEHT CO BCEMU HACTpoMKamu, HaxkaB Ha Hero KM n
BblIOpaB B KOHTEKCTHOM MeHo KonupoBaTb (v crieqyeT BoCrnonb30BaThCs codeTaHem knasuw Ctrl + C).

8 OWEN Logic - ] X
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PucyHok 11.11

13. BcTaBuTb CKOMMPOBAHHLIN 3f1IEMEHT NOBEPX CyLlecTBytoLLero, Haxxa [MKM Ha skpaH 1 BbiOpaB B
KOHTEKCTHOM MeH0 BcTaBUTb (MNn BoCcnonb3oBaTbCcs codeTaHnem knaeuw Ctrl + V).

14. Ha BcTaBnNeHHOM areMeHTe U3MeHUTb NepemeHHyto Ha lzm_fl2 n 3ameHuTb TekcToBbIN Orok Ha T2.

Mporpamma rotoBa K 3arpyske B npuoop.

11.4 3agaHne ycTtaBOK TaMMepoB C 3KpaHa

3apgauya — Heobxogumo ynpaenaTb 3agepxkamn Ob Blink (reHepaTop NpsAMOyronbHbIX MMMynbLcoB) U TP (Mmnynbce
BKITIOYEHNS 3aJaHHOM ANWMTEnbHOCTM) € aucnnes npubopa. [MpegycMoTpeTe BO3MOXHOCTb NpeobpasoBaHus
3afepXeK B MUNMAUCEKYHAbI, CEKYHAbI UNK Yackl. [JononHuTensHO Heobxoaumo oTobpaxaTtb 3agaHHyto yctaBky b

Ha gucnnee npubopa.
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11 MpumMepbl NPOEKTOB

[ns peanvsauuun 3agayn 6bin Beibpan MP200.

Xonct NpoeKTa C 3aneMeHTaMn npuBeaeH Ha nnicTpaunm H1Xxe.

1 BLINK1 T_ Q1
SEE RTRIG1 LI Q
1 Q oc|Th
. . . . . . . Oc|TI —
12 Q2
] RTRIG2 L TON1 r—
e HE
— Oc|Ton S
13 = ~ Q3
L ONUTENBHOCTE OTKMN. COCTOAHUA B MC L
— toff bink >4 «[write to FB B
. A . . .  oFon ¥ . . . . laa
| ¢ - DIV |« —#— 1_off_blink_s_T
— _ DIV | 1_off_blink_s 1000 P— S—
" |ANUTENBHOCTL OTKM. COCTOAHUA B C.
15 |~ [INMTeNLHOCTL BKN. COCTORHWUA B MC — Q5
ton_blink > [ Write to FB ‘
. B . SRR o oAl ¥ . . . . . .
DIV t_on_blink_s_f
16 [ . a t_on_blink_s 1000 . . - — — Q6
———
ANMMTeNbHOCTL BKMN. COCTOSHUA B C.

F BpemA 3aqepXku BKMKOYEHUA B MC e
17 L o - Q7
- [ (wiietoFe ‘ -

| «{ TOFLOAT |
. DIV t 1 1000 [y
—_— —_un_ on_s —_
———
8 | a8
Bpes sagepMKn BKIYEHUA B C. : o ' : o : : : : : : o :
Al1 [~  F1

PucyHok 11.12 — Cxema anroputma

®b5 Blink (reHepaTop NpPAMOYrofnbHbIX MMMynbcoB) M TP (MUMNynbC BKMOYEHUA 3adaHHOW ANUTENbHOCTU)
NPUHMMALOT B KAYeCTBE YCTAaBOK YMCNa B LIENOYUCIEHHOM chopmaTe C ANCKPETHOCTbIO 1 MC.

YTo06bI nepecynTaTb yCTaBku Noa HY>XHble eANHNLbI BpeMEHU crnenyer:
ansa OTO6pa)KeHI/IFI 3Ha4YeHUn B CeKkyHOax, criegyert pas3genntb BBEAEeHH

anda 0T06pa>|<eHv|;| YCTaBOK B Yacax. cneagyet pa3genutb BBegeHHOe 3H

oe 3HavyeHue Ha 1000;

ans oTobpakeHnst ycTaBOK B MUHYTax crieyeT pas3aenvTb BBeAeHHoe 3HadveHne Ha (60 - 1000);

adveHwue Ha (60 - 60 - 1000).

o o
[ T T =
SKpaHEI AN PeAGKTHPOBaHIS SHaYGHHH YOTABOK
I (Lot pink >t [eore) - ~
ot Lo  (oror — : aa] / ; )
LoD f 00000 S 38 ‘ (i) o X Ha aToM aKpaHe OTOBPaXEIOTCA YCTABKN B CERYHAAX, LENOYCeHHble aHaveHht W float popmar
|ANMTENBHOCTL OTKN. COCTORHMA B C. BLINK TON
i @m ‘ 00000O0 M cll[5| TerepeEEEorcomaENG] 05
' o | - (wr) ! 00 o 00' ¢ 000 o
t _on 00000 Mol o - ,%* =496/ L+ 0 0 2@ , 0 + 00 0
e |
[Bpems 3a0epXKM BKIIOYEHNS BMC L T
17 ~ Q7
L Conton >+ «[WretoFs]
- T @ =
- S ) oo ] = ‘
AL )

PucyHok 11.13

Ecnn HeoBGxoaumo BbIBOAWUTL 3HAYEHWE YCTaBKU C OECATUYHBIMW 3HaKamu,
nnasatoLlen 3ansTon n NogennuTb Ha COOTBETCTBYIOLLMIN KOSOMULNEHT.

Mpumep

crnegyeTr nepeBectn 4Mucno B Tun C

[nsa nepeBoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.
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11 MpumMepbl NPOEKTOB

11.5 NoakntoyeHune MNMP200 k OwenCloud 4yepe3 wnro3 NMNM210 no npoTokony
Modbus RTU
Byaem cuntatb, 4to NMM210 yxe nogkntoyeH k NMP200 n HacTpoeH aAnga paboThbl.
[ns nogkniodeHna cnegyert:
1. Cosgatb npoekt anga NMP200 8 OWEN Logic.

2. B okHe HacTpoek npubopa 5 3agaTb NapamMeTpbl, Kak Ha UICTPaLUK HUXe.

Hactpoiika npubopa — O *
=} MpuGop MNonyaynnexckuli weTepderc nepegasy aarHbi. AnwHa nudume o 1200 m (Bes noeTopHTENEA), MOXHD
Skpan NoAKMIYUTE A0 16 yCTpodcTE.
Uack
- HHTequenc"' [ Croenats noymoruzmie  [J1 3asonckue wacTponkm
=135485, Crior 1, Slave;
Cam, 16 Tun uHTeppeiica:
Mooy nm pacmHpeHiA Homep cnota: 1 -
- Beom Pexum:  Slave -
[}~ AHamoroBsle e
+}- OWCKPETHBIS
- Per Ckopocte: 115200 -
—}- Boixoas
) [uckpeTHbE YemmocTs:  Het -
Yucno cron-Bur: 1 -
BuTol gatHe: | 8 -
10
KommeHTapwi:
MpouwTaTe 33KpLITE
PucyHok 11.14

3. B HacTpomnkax cnota ykasatb agpec 1 n obaBuTb CeTEBbIE NEPEMEHHbIE, KaK Ha UINIKOCTPALUN HUXE.

Hacrpoiika npubopa - O X
—|- Mpwioy
pha P W Cam Anpec: 16
KpaH
* Crapwmm perwcTpoM Bnepen Crapwwm SafTom Bnepen
Yach Float: 2 1 4 3
—}- MkTeptreick
—1-RS485, Cnot 1, Slave Konmexrapwd:
Cam, 16
Momynu pacluvpetna
—}- Bxommi + 'ﬁ X Mma: whar
WMA nepeMerHoi Tun eC perncTpa
[} Anianorossie P Aapec o P Tun:  Llenouwicnenros -
] Ouckperhbie Var C nnaeawwei 3anAToil 513
5 Busom wh/ar Llenouncnentoes 512 PerucTp: 512
(&} lnckpeThbie KorMmeHTapui:
1 ]
MpouwTate 38KpEITE

PucyHok 11.15
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11 MpumMepbl NPOEKTOB

Cnedyem obpamumb e HUMaHUe, 4YTO NepeMeHHas ¢ nnaeatoLlen 3anaTon (rVar) 3aaHnmaeTt gBa peructpa
B namsaTu npubopa (B gaHHOM criydae — 513 n 514).

CospaTtb 9KkpaH B MeHegkepe akpaHoB 2.8 n gobaBuTb Ha Hero anemeHTbl BBoa-Bbixoa Int n Beoa-
BbiBoA Float. lNpuessaTb kK HUM NnepemeHHble wVar u rVar. B HacTpolikax aneMeHTOB 4515 napameTpa
Pepaktupyemo cnegyet noctaButb 3HadeHue [la, YToObl MMETb BO3MOXHOCTb M3MEHSITb UX C AMCMNEes
MP200.

CeoiicTea Beog /eeieoa (int/float) 1 10 x
B HN
I n t O O O O . MNepemertan wWVar [512] ~
E TunnepemenHol  Llensst
3nakos 4
% Mocne sanaToi 0
F I 0 a t + 0 0 0 Texct oo
! TexcT nocne
Pepakmupyemo La v
e c
MNepemennan
Mepemennan ana oToGpaxeHna

PucyHok 11.16

3arpyautb npoekT B [MP200 (Mpnbop — 3arpy3uTb nporpammy B npuéop).

3anTn Ha rmasHyto cTpaHuuy cepsmuca OwenCloud. Ecnu ewwe He 3aperncTpupoBaHbl B cepBrce —
HeobxoaMMOo NPOWTY NpoLeaypy perncrpaumu.

MepeliTv Ha BkNagky AAMUHUCTPUPOBaHUE, OTKPbITb BKNaaky Mpubopbl 1 HaxaTb kHomky Jlo6aBUTb

o0baBnTeE NpKbo
npubop ( +'ﬂ' - -

YkasaTb crefytoLme HacTpovKu:
* WUpeHTndmkarop — Beectn IMEI ceTeBoro wnto3a (ykasaH Ha kopnyce LWm3a);
* Tun npunbopa — BbIb6paTh TMN MpounssonbHoe yctporctBo Modbus;
* Appec B ceTu — ykasatb agpec 1;

» HassaHue npnbopa — BBeCTM HasBaHuWe npubopa;
* YacoBo# nosic — ykasaTb 4acoBOW MNosic, B KOTOPOM HaxoauTcs npubop.
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11 MNpumepbl NpoekToB

Nobaenexne npubopa

MaeHTupuKaTop* Beeaute IMEI ceTeBOro wn3a

Tun npubopa* ‘ MpowssonbHoe ycTpoicreo Modbus v

Appec B ceTU* ‘ 1 ‘

3aBoACKOW HOMep oe, He Bonee 17 3Hak

[t
1
(g
[q¢]
1
[ ¢]
(]
|

(=]
m

HazBaHwe npubopa* ‘ nP200 ‘

YacoBoi noAc* ‘ GMT+3:00 ¥

BpemA Ha CTpaHKuUe npubopa ByaeT CMelaThoA B
3aBMCHMMOCTI OT YaCOBOro NoAca.

OTMEHWTE JobaBnTb

PucyHok 11.17

10. Haxatb kHoNky [lo6aBUTb.

11. Haxartb Ha Ha3BaHue npubopa, 4Tobbl NEpenTn K ero HaCTPOMKe:

[RsZGLIME MNonezoBateny  Mpodwnb KOMMaHUK

Tun, Ha3BaHWe, pacnonoxeHne npubopa nin ngeHtmovkarop | Q | KaTeropum... == lo6aBnTL Nputop
Crnmcok NpUBopos KOMMaHuK. BbIGpaHbl Bce KaTeropum.
n Hil 3aNKC 1-6 12 6
HazBaHWe NpwGop naeHTudmMKaTop 06HOBNEHOD
© K Cloud MK yepes Modbus TCP 6A:77:00:FF:E1:63 TONBKO YTO i
MP200 MpowssonsHoe ycrpoicTteo Modbus 11122333 m

PucyHok 11.18

12. Ha Bknagke O6wwee/O6wWwmMe HACTPOMKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa npubopa B
cooTBeTcTBUM ¢ HacTporikamu B OWEN Logic. HaxaTtb kHonky CoxpaHuTb Anst NPMMEHEHNS HOBbIX
HacTpoek. B crnyyae HeobXxoaMMOCTN MOXHO U3MEHUTb U ApYrne HaCTPONKKM (Hanpumep, Neprosa onpoca).
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11 MNpumepbl NpoekToB

ﬁ CoBemua  MapameTpe

OBLE HACTRORKK Hacrpoiiky pacnonoxeHiua Ha KapTe
TerylwmiA naeHTUdUKaTop 11122333
Tun npuGopa MpowssontHoe ycrpoicreo Modbus
HoebilA maeHTUpuKaTop GSMwinkos == IMEIL, MK => MAC-aapec
3aBoACKOW HOMEpR Lienoe, He Bonee 17 3HaK0E
HaseaHwe npubopa* MNP200
Yacosoid noAc* GMT+3:00 v
Bpema Ha CTpaHKLe NprBopa By 4eT CMELLSTLCR B 38BMCMMOCTI OT Y3C080r0 NORCA.
BpemA xpaHeHWA apxuBa* 20 AHER
"OnepaTUBHLIA" Nepyog onpoca* 15 CEK
MHTepsan onpoca onepaTBHLX NapaMeTpos
"KoHpurypaumoHHeIR" nepuog onpoca* 15 CEK
MHTEep8an onpoca KOHGWUIypaWMoHHLIX NapaMeTpoE
"¥npaenaowmuiA” nepuog onpoca* 15 ek
WMHTEpSan onpoca yNpasnReMbl NEpaMETpOE
Cropocte COM-nopra* 115200 v
AnnapatHoe RT5/CTS cornacosaHwe
Wicnonez0BaTe annapatHoe RT5/CTS cornacosaHme npw obmere yepes R5-232.
Hactpoiika COM-nopTa* ﬂ v
Appec B ceTH* 1
TalimayT Mexay cUMBONaMKU* 100 MC
TalimayT BCero CcooBLEHNA* 100 MC
MpoTtoron Modbus* RTU v

PaspewaTbh NAKETHOE YTEHME
Cucrema BygeT rpynnMpoEdTe 3anpockl K cocegHum Modbus-perncrpam

CooipaHuTh
PucyHok 11.19

13. Ha Bknagke MapameTtpbi/HacTpoiku napameTpoB Modbus no6aBuTe napameTpol Bpy4yHyto. Cnegyer
obpaTUTbL BHUMaHMe, 4YTO agpeca PerncTpoB yKasbiBaloTCS B LUECTHAALATEPUYHON CUCTEME — NOITOMY
UCMNOMb3yeMble 3HAa4YEHUS OTNIMYAKOTCS OT TeX, koTopble nNpuBegeHsl B OWEN Logic — 512 (DEC) = 200
(HEX).
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11 MpumMepbl NPOEKTOB

Ynpaenetxue npubopom: NMP200 i

Obwwe Cobbitvs  [REE Gy ]

Hactpolika napameTtpos Modbus

Jo6aBuTe  =jm Ynanuts Bce NapamMeTpbl [ MMNopTUpOEaTh...
Kog PYHKLMA PYHKLMA Appec Popmar MopAagok xpaHeHna OTobpa)kaeman eguHULa
napametpa yTeHNA 3anucun perncrpa XpaHeHnA 6aiiT W3MepeHna HassaHue
rvar 03 16 201 float Mnagwuii 6aiT c3agM none: 3 yudp nocne Todkwn, 6e3  FLOAT @ @
eAnHUL,
wvar 03 06 200 uint16 Mnaawwmii 6aiT c3aam none: 3 yndp nocne Toukn, 6es INT ¢ 0
eAnHNL,

PucyHok 11.20

14. TlepenTn K NPOCMOTPY 3Ha4YeHWI NapameTpoB npubopa. N3meHnTb 3Ha4YeHNss NepeMEHHbIX C gucnnes
MP200 n HabnopgaTb cooTBeTCTBYOLWME M3MeHeHnss B OwenCloud.

15. B cny4ae Heo6X0AMMOCTUN U3MEHEHUS 3HAYEHWUI criedyeT NepenTn Ha BKNaaKky 3anucb napaMmeTpoB.

MP200-24.4.2.0 O6HOBNEHO gy
TONBKO 4YTO
Tabnwubl  Tpadwkn  Jlor aKTWBHbIX COBBITWA  3anwWcb NapaMeTpos
Kog napameTpa MapameTp 3HaueHue
rVar rVar 5.500
wVar wvar 9.000

PucyHok 11.21

11.6 MNMpsamoe noaknoyeHue npndbopoB Ha HoBou nnartdcgopme K OwenCloud

[nsa npubopos Ha HOBoW nNnaTtopmMe JOCTYNHO npsamMoe nogkniodeHne k OwenCloud.

NPUMEYAHUE
EI Cnmncok npnbopos Ha HoBol Nnatdopme cM. B pasaerne O nporpamme.
Mpnbop gomkeH BbITb HACTPOEH ANs paboTbl M NOAKMYEH K CETU.

Insa nogknioveHus k OwenCloud criegyer:
1. TMogkntounTb Nnpnbop k MK n cozgatb NPOEKT C NCNONb30BaHMEM CETEBbLIX NEPEMEHHbIX.
2. YcTaHOBMTb Naporb ANns AocTyna K npruobopy.

3. B okHe HacTpoek npubopa paspewmtb goctyn k OwenCloud.

237



11 MpumMepbl NPOEKTOB

HacTpo#ka npubopa

Beixoa 2 -
Beixoa 3
Beixoa 4
Beixog 5
Buixoa 6
Beixoa 7
Beixon 8
Beixoa 9
Beixog 10
Jloruka
—-Modbus Slave
Mpaea yaanéuHoro goctyna us OwenCloud
Hactporiku nopta RS-485 1
Hactpoiiku nopta RS-485 2
Batapes
Cratyc npubopa
Apxue
=-Yacel peansHoro BpeMeHn
MepemMeHHbIe AaThl M EPEMEHM
Mactep Modbus
Maponb
Yacel
CeTeBble HAaCTPOWKM
Moaynwv pacwmpenus -

Wma
Tekywni IP agpec
TekyLwan Macka NoaceTn
Tekywwid IP agpec wawosa
Ycranosute IP agpec
YCTaHoBMUTE Macky NOACETH
Ycranosute IP agpec wnosa
Pexanm DHCP

DNS cepsep 1

DNS cepsep 2
Cratyc noakntoueHua kK OwenCloud
Moakarouerue Kk OwenCloud

Moaxnwuenue kK OwenCloud

Modbus peructp: 35
3HaueHuWs:
0 - Buikn, 1 - Brn.

Mpwu 3anuck HacTpoex npubop ByaeTt nepesarpyxeHx.

3HaueHue

10.2.11.122
255.255.0.0
10.2.1.1

PasoBas yCTaHOBKa KHOMK...

0.0.00
0.0.00

Mpouuntats

MNepemenHan

< He BblbpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BblbpaHa =
< He BblbpaHa =
< He BblbpaHa =
< He BblbpaHa =

3anucatb

33KpbITh

PucyHok 11.22 — OkHo HacTtpoiika npubopa

m NMPUMEYAHUE

Tabnuue Huxe.

3HadeHue napameTpa CtaTyc nogkntodeHus kK OwenCloud moxHo cuntath no Modbus nnum
npmneBA3aTb NepemMeHHy Mosrib30BaTeribCKOM nporpamMmmbil. Onwucaxune napameTpa npmeeneHo B

Tabnuua 11.1 — Bo3aMoxHble cOCcTOAHMA napameTpa «CtaTtyc noakntovyeHmsa K OwenCloud»

CocTosiHne 3HauyeHue OnucaHue
HeT coeanHeHnuns 0 BbikntoyeH oomeH ¢ OwenCloud
MaeHTudmkauus 1 YctaHaBnuBaeTtcs nogkntodeHmne kK OwenCloud
Pabota 2 OwenCloud ynpaBnsaeT npubopom, oLLIMBOoK HeT
Owwunbka cetn 3 Mpnbop He MOXET YCTaHOBUTbL COeAUHEHNE C CEPBEPOM
OwenCloud
HeT napons 4 He ycTaHoBneH napons Ha npubop

4. PaspewunTb yaaneHHbin goctyn k permctpam Modbus.
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HacTpoiika npubopa - O X

-
Bxoa6 Nmsa 3HaueHue MepemerHan
Mone30BaTENECKME CEETOAMOARI (FN)

PazpelweHre KOHDUIYPUPOBaHWA PazpeweHo < He BbibpaHa >

YnpaeaeHWe 1 3anMcb 3HAUEHWA PazpelueHo < He BblbpaHa =

Joctyn k pernctpam Modbus - < He BolbpaHa =

=t [JMCKpeTHBIE BBIXOABI
Brixoa 1
Beixoa 2
Brixon 3
Brixon 4
Beixoa 5
Brixon 6
Beixon 7
Brixon 8
Brixon 9
Brixoa 10
Norwuka
=+Modbus Slave
MNpaga yaanénHoro goctyna us OwenCloud
Hactpo#ikk nopta R5-485 1

Doctyn Kk permctpam Modbus

Modbus permcrp: 703
3HaUeHMA:

Hacrpoiiki nopta RS-485 2 0 - MonxbiF 3anpeT, 1 - Tonbko uteHne, 2 - Tonbko 3anvch, 3 - MNonHbIA goctyn

batapes
Cratyc npubopa
Apxue

3aKpbITh
=} Yackl peansHOro BpeMeHn -

PucyHok 11.23 — OkHo HacTtpoiika npubopa

3arpyanTb nporpammy B npubop(Mpnbop — 3arpy3utb nporpammy B npuoéop).

3anTui Ha maeHyto cTpaHuuy cepenca OwenCloud. Ecnu permctpauus OTCyTCTBYET, TO HEOOXOAMMO NPONTH
npoLeaypy permcrpauumn.

MepenTn Ha BKNaaky AGMUHUCTPUPOBaHUE, OTKpPbITb BKkNaaky Mpubopbl 1 HaxaTtb kKHoMnky Jlo6aBuTb

= [l06aBMTE Nprbop

npubop ( ).
MosiBuTCA OKHO € BoIOOpPOM TUNa npmnbopa.
NPUMEYAHUE

Mpsamoe nogkntodeHme k OwenCloud GygeTt paccmartpuBartbes Ha npumepe MP103. Ona
noaKntoYeHMs Apyrmx Nnpubopos Ha HOBOW NNaTdoOpPMe BbINOMHUTE aHaNOrMYHble 4ENCTBUS.
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[Jo6aeneHne npnbopa
Twun npnbopa* -

WaentudukaTtop* B Ycrpoiictea OBer
MporpaMmMupyemMble norudeckne KoHTponnepsl (MJ1K, CrK)
B MporpaMmmpyeMele pene
MNP205
8 npr103

MP103 no Ethernet - ABTooNpeaeneHKe

Appec B ceTn*

3aBoAcKoli Homep
MP103 no Ethernet - PyyHan HacTpolika

HassaHue npm6opa* [MP103 no R5485 - Yepes w3

MP200

KaTeropumn Mnp102
MP100

YacoBo# noac* MP225

L T e me— A

e

OTMEHUTb JobaenTb

PucyHok 11.24 — Bbi6op Tna npubopa

BapwnaHT MP103 no Ethernet — ABTOoONpeaeneHue:

NMPUMEYAHUE
Mpu atom cnocobe gobaeneHns Npubopa BLIBOASTCS HE TONMbKO CETEBbLIE NEPEMEHHbIE, HO 1 BCE
OepeBo napamMeTpoB npubopa.

a. B nosiBuBWEMCS OKHE B NOMSX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEP NMpubopa;

* Appec B ceTu ocTaBuTb 6e3 uameHeHust agpec 1;

* HasBaHue npubopa — BBECTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM HaxoguTcs npmbop.

b. HaxaTtb kHonky «[do6aButb». OTKpoeTca nHTepdenc 6a3oBbIX HacTpoek npubopa.

c. Bsectu naponb ot npubopa. Ecnm Heo6xoammMo, MOXXHO U3MEHWUTb U APYrMe HACTPOKN (Hanpumep,
nepvog onpoca).

d. Haxatb kHonky «CoxpaHuTb» AN NPUMMEHEHMWS HOBbLIX HACTPOEK.
e. OwenCloud nogkntounTtecs K Nnpubopy 1 cunTaeT Bce NapaMeTpbl U3 HEro.
BapwnaHT MP103 no Ethernet — Py4yHasa HacTpoumka:

a. B nosBuBLLEMCS OKHE B NOMSX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEpP Npubopa;

+ Appec B ceTu ocTaButb 6e3 nameHeHns agpec 1;

* HasBaHue npubopa — BBeCTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcs npmbop.

b. HaxaTtb kHonky «[do6aButb». OTKpoeTca nHTepdenc obLmMx HacTpoek npmudopa.

c. Beectu naponb ot npuGopa. Ecnm Heo6xoaMmo, MOXHO U3MEHUTL U Apyrie HacTpoiku. Haxatb
KHOMKY « COXpaHWUTb» AN NPUMEHEHNSA HOBbIX HACTPOEK.

d. [Oanee Bo Bknagke MapameTpbli/HacTponku napameTpoB 406aBUTb CETEBLIE NapaMeTpbl Npudopa
OOHWM 13 OOCTYMNHBIX CNOCOOO0B:

* BPYYHYIO, B COOTBETCTBUU C 3aaHHbIMU B MP103 ceTeBbIMU NepeMeHHbIMU. CnepyeT
06paTUTbL BHUMAaHMe, YTO agpeca perMcTpoB YKasbiBaTCA B LUECTHAALATEPUYHON CUCTEME
— MO3TOMY UCMOMb3yeMble 3HAYEHNS OTMYAOTCH OT TeX, KOTOpble NPUBEAEHbI B
OWEN Logic - 16384 (DEC) = 4000 (HEX).
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B BMZe hbanna *.json, ecnv BOCNoSb30BaTbCs pacluMpeHnem AKCNopT yCTPOUCTBA B
OwenCloud OWEN Logic. [ina go6aeneHns napameTpoB cnegyeTt HaxaTb Ha BbiNagatoLLmn
cnucok MMnopTupoBaTh 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaThb paHee co3naHHbI chaiin B hopmaTe *.json 1 HaxkaTb KHOMKY 3arpy3vTb napamMeTpbl.

OOWMe AaHHele  HacTpoiiky coOemunii  IgElapele el RpETELNE yolel:]

& Sxcnopt B JSON i OuncTuTe Bce napamMeTpel WmnopTupoeaTe...
Mapametp 3arpysuTe M2 JSON & KumA  Appec EavHMLA Popmat = 0 =
1ICM | perncTpa W3MepeHWA AaHHbX =
—Bce NapameTp + 3arpysuTe vz Codesysv.2.3 &y

PucyHok 11.25 — UmnopT napameTpoB
BapuaHT MP103 no RS485 - Yepes wnio3s:

a. B nosBuBlemcs okHe B Nonsx:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMED LUNIO3a;

* Appec B ceTu yCTaHOBUTb B COOTBETCTBUM C aApeCOM MOpTa K KOTOPOMY MOAKIOHEH LUMHO3;
* HasBaHue npubopa — BBECTM Ha3BaHWe Npnbopa;
* YacoBou nosic — ykasaTb HacOBOM MOSIC, B KOTOPOM HaxoguTcs npubop.

b. HaxaTtb kHonky «[do6aBuTb». MosBUTCA OKHO HacTpoiku obmeHa ¢ OwenCloud.

Ckopocts COM-nopTta* 9600 v
Hactpoiika COM-nopta* 8N1 v
Apgpec B ceTn* 16

2-6aliToBOE lecATEPUYHOE YNCIIO

TaimayT mexxgy cuMmBonaMmn® 100 MC
TavimayT Bcero coobuieHua™ 100 MC
MpoTtokon Modbus* RTU v

PaspellaTb NakeTHOE YTeHUE
CucTema BygeT rpynnmMpoBaTh 3arpockl K coceiHuM Modbus-pervctpam

CoxpaHnTb

PucyHok 11.26 — Hactponku o6meHa ¢ OwenCloud

Monsa 4omKHbI COOTBETCTBOBATL aHANOMMYHbIM HaCTPOVIKaM nopTta K KOTOPOMY NOAKITHYEH LSS, !

* Ckopoctb COM-nopTa

. HaCTpOﬁKa COM-nopTa YCTaHOBUTb B COOTBETCTBUM C ajp€COM NopTa K KOTOPOMY NOAKIMHYEH
LLJTH03;

* Mpotokon Modbus — BBeCcT\ Ha3BaHne npubopa;
HaxaTtb kHonKy « COXpaHUTb» A58 NPUMEHEHNST HOBbIX HACTPOEK.

Hanee Bo Bknagke MapameTpbi/HacTponkn napameTpoB J06aBUTL CETEBLIE NAapamMeTpbl Npubopa
OAHUM M3 OOCTYMHbIX cnocobos.:

* BPYYHYIO, B COOTBETCTBUM C 3agaHHbIiMK B [1P103 ceTeBbiMU nepemeHHbiMK. CnenyeT
0o6paTUTbL BHUMaHue, 4YTO afpeca PerncTpoB ykasbiBalOTCS B LUECTHAALATEPUYHOW CUCTEME
— MO3TOMY MUCMOMNb3yeMbI€ 3HAYEHWS OTNMYAOTCS OT TeX, KOTOpble NPMBEAEHDI B
OWEN Logic - 16384 (DEC) = 4000 (HEX).

* B BUAe harina *.json, ecrnv BOCMNOMb30BaTbCs pacluMpeHnemM JKCNopT yCTPOUCTBA B
OwenCloud OWEN Logic. [ins no6aeneHus napaMeTpoB crieQyeT HaXxkaTb Ha BbiNaaatoLwmnn
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11 MpumMepbl NPOEKTOB

cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaTh paHee co3gaHHbIv dharn B hpopmare *.json 1 HaxkaTb KHOMKY 3arpy3vuTb napamMeTpbil.

Obupie faHHble  HacTpolky cobbimuii  [[SElayelel IRy ETvEl N galel =]

& Sxcnopt B JSON M OuncruTs sce napameTpbl WMmnopTpoBaTe... =

3arpysnTe 13 JSON & Kuma Agpec Epuuuua @opmar = o

NapameTp
1CM | PErucTpa W3MepeHUA AaHHLIX

]
I

—BCe NapameTpsl + 3arpy=nTe uz Codasys v.2.3 &

PucyHok 11.27 — UmnopT napameTpoB

Ecnv Bce HacTponky BbInn KOPPEKTHLIMU, TO Ha Bknagke Obwme AaHHbIe 0TOOpa3ATCcAa AaHHble OT npubopa.

Ecnu npubop He onpalumeaetcs ns OwenCloud, To cnegyeT NpoBepUTb CETEBLIE HACTPOWKN, CTaTYC NOAKITIOYEHNS K
OwenCloud:

Cratyc nogkntovenus Kk OwenCloud

PucyHok 11.28 — NMpumep oTobpaxkeHnsa nogknoyeHnsa k OwenCloud

Ecnu 3HaueHust He nuwyTtcs B npubop 13 OwenCloud cnegyeT NpoBepUTb HanNMyMe YCTaHOBMEHHOW ranouvku B
cTtonbue YnpaBnseMbin napamMeTp.

W

PucyHok 11.29 — YnpaBnsembin napameTp

11.7 YnakoBKa/pacnakoBKa 6uTt/uenbix yncen

3agaya — HeoOxooMMO CUMTbIBATb COCTOsIHME BXOAOB Mpubopa U BbIBOAUTb HAa 3KpPaH COCTOSIHUME BbIOPaHHOro
BXoga.

Ha nnnocTtpaumm Huxe NpMBeAEH XOrCT NPOEKTa C UCMOMNb30BaHMEM MAaKpPOCOB M3 MeHeaxepa KommnoHeHToB 3.10 u
HaCTPOWKM CBONCTB 3M1EMEHTOB BbIBOAA Ha 3KpaH.
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11 MpumMepbl NPOEKTOB

PucyHok 11.30

11.8 O6paboTKka GUTOBLIX NEPEMEHHbIX C MOMOLLLIO MAaCKU

3apayva — no curHany BbIXOAbl BKITHOYAKOTCS UNW BbiktoYaloTcs. Ecnn peanusyercs gononHUTensHoe ycnosue —
cpabaTtbiBaeT Bxoa 1, To Bbixogbl 2, 4, 6 U 8 OOMKHBI NPUHUMATbL UHBEPTUPOBAHHOE COCTOSIHWE OTHOCUMTEMNBHO

TeKyLliero.

.
— BM_in1 | In_to_Vari
12 = bm bmf »—«————| Macka 3Hat|e|-me4-—u—<j
— [II x——| Shift n_in x| Homep BXoga
13 DI_1 HBEpTMpPOBATE
DI 2 : o
DI_3 ;BxOUO}» Bbll{ﬂ‘%
14 DI_4 : -
DI 5
DI 6
15 Ceoficrea Beod memoa ntfflaat] CeolicTea Beoa feeiEon (Boolean) 1
DI_7 =
=iz =|p
D|_8 v [anason = Zl |
L e v  Koopmmars
16 [[e— B5535 :
T 0 K 5
v Hoopmwams ¥Y: ]
] X 0 P P&
— v o Mapame
- [i1
I_f Megereran In_in ] Tewet "True" Ben
;‘:' s :‘""""7‘ Tewct "False” Boacn
= M.:“ . o TexeT oo
] Texct i Bx TewkeT nocne
TexcT nocne "
I 8 PegasTipyemo Oa Eiiil;mp,’emo |5’bl'

[na 3agaHna COCTOSHWI BbIXOAOB CrieyeT MCMNOomnb3oBaTh MaKpoChl U3 MeHemxkepa komnoHeHToB 3.10 — BOOL _

INT v INT_BOOL.

JononHutensHoOe ycnoBue LaHHOMO NpvMepa MOXHO peanun3oBaTb C NMOMOLLbI NOBMTHOro uckniodeHms XOR. B
KayeCcTBe MacKkun MOXHO BOCMOSb30BaTbCs LEenovmcneHHomn koHcTaHTon — 170 (10101010 B gBOMYHOM BUAE).

XoncTt NPOEeKTa B peXXume CUMynaumm npuBeaeH Hmxe.

o

UE

BOOL_INT1

1

INT_BOOL1

0 SEL

INO1
INO2
INO3
INO4
INOS
INO&
INO7
INC8
INCS
IN10
INT1

IN12
IN13
IN14
IN15
IN16

OUT (01-16)] 0

e
170 170.1

0 «I
XOR
70 170

170

170170 IN (01-16)

o .

ouTo1
ouToz2
ouTo3
ouTo4
ouTos
ouT06
ouTor
ouTos
ouTo9
ouT10
ouTtn
ouT12
ouT13
ouT14
OUT15|—«
OUT16|—~

|

Y EYERE

]

o

Talo

PucyHok 11.31
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12 Asbik nporpammupoBanns ST

12 fAsbik nporpammupoBaHua ST

ST (Structured Text) - 3T0 TEKCTOBLIN S3bIK BEICOKOrO YPOBHS. FABMSETCS OOHUM U3 MATU S3bIKOB, NOAAEPKUBAEMbIX
ctaHgaptom MOK 61131-3.

B Owen Logic goctynHo co3gaHne yHKUMIA U yHKLUMOHArbHbIX 6r10KkoB Ha s3blke ST.

* CuHTtakecnc 12.1

e Twunbl gaHHbIX 12.3

* KoHcTpykumm a3bika 12.4

*  CucremMHble pyHKummM 12.5

* CucrtemMHble yHKUMOHaNbHbIe 6rokn 12.6

12.1 CuHTaKcuc

KntoyeBble crosa MOryT ObITb BBEOEHbI B CMMBOMAaXx BEpPXHEro n HWXHero perncrpa. I'Ipo6er|b| n TaGyJ’IFILI.VIFI He
BIINAKOT HA CUHTAKCUC N MOTyT ObITb NCNONb30BaHbI Be3ae.

MimeHa nepeMeHHbIX, PyHKLMA 1 YHKLMOHAarbHbIX 65TOKOB MOAYMHSAOTCA CriedyoLwmMM npaBunam:

*  msa He [OMKHO codepXaTtb NPobenoB 1 cneLcnmBoroB (Hanpumep, !, @ u T.4.). VckntodeHre — cumBorn
HWXHero nogyepkmeanus (_);

*  VIMs JOMKHO HauMHaTbCs ¢ OYKBbI;

*  Msa nepeMeHHOn MOXET codepKaTb TOIbKO ByKBbI NATUHCKOro andaBuTa;

*  mMa He 0OMKHO coaepkaTb HECKONbKO CUMBOSOB HVXXHEro nogyepkmBaHus(_), pasMeLleHHbIx nogpsa (T.e.
ums i__Test HepgonycTumo, a ums i_Te_st - gonycTtumo);

* Pernctp nmeH oobekToB He yuntbiBaeTcs (ITest n iTEST Gynet MHTEpNpPEeTUPOBATLCS Kak OAHO U TO Xe UMSI);

* Ha gnuHy MMeHn He HaknagbIBaeTCsl HUKAKUX OrpaHuyeHuii;

*  Wmsa He gomkHO coBnafaTh C OAUH U3 3ape3epBUPOBaHHbIX KModeBbIX cnos (Hanpumep, VAR, INT, u t.4.);

* PekomeHayeTcd A4S MMEH NepeMEHHbIX UCTONb30BaTh BEHIEPCKy HoTauuo u ctunb lowerCamelCase.

12.1.1 Mo6uTOoBLIN AOCTYN K NePEMEHHbIM

MobuToBbin gocTyn goctyneH ans nepemeHHbix Tuna UDINT. Ona obpalleHns Hy»XHO UCMNONb30BaTh CreaytoLyto
copmy:

[lepeMmeHHasa.Homvmep TpebyemMoro OuTa

Mpumep
Variable.l := TRUE;
Variable.31 := FALSE;

Homep 6uTa npu aTOM AormkeH 6biTh 3agaH Lenbiv ynucnom ot 0 go 31. Mcnonb3oBaHe NEPEMEHHbIX B Ka4yecTBe
Homepa buTa He JonyckaeTcs.

12.1.2 Ucnonb3oBaHune (PYHKUUIN B APYrMX afieMeHTax nporpammbl Ha ST
®PYHKUMIO MOXHO BbI3BaTb B APYron (yHKUMM unn dyHKUMOHaNbHOM 6noke. [na 3Toro Hy>HO MCnonb30BaTb
cneayowmin popmart (HedpopmarbHbIA BbI30B):
Ums ¢pyHKUyuU (NepeduciieHue Yepes 3ansimyro 8xo008 hyHKUUU)
Mpumep
FUNCTION rFunl: REAL;
VAR INPUT
rInl : REAL;

rIn2 : REAL;
END_ VAR

rFunl := rInl + rIn2;

END FUNCTION

Ectb pyHKkuma rFuni:

Ee BbI30B B (byHKUMM rFun2 GyaeT BbIMMAQETb criegyowmmM obpasom:
FUNCTION rFun2: REAL;
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12 Asbik nporpammupoBanns ST

VAR INPUT
rInl 0 : REAL;
rInfl 1 : REAL;
rInfl 2 : REAL;
END VAR

rFun2 := rInl 0 * rFunl(rInfl 1, rInfl 2);

END FUNCTION

®yHkuma rFun2 Byget BosBpallaTtb 4Mcno, pasHoe npoussegeHunio rin1_0 Ha cymmy rinf1_1 u rinf1_2, kotopble
3aJatoTcs Ha BXoAe 3Tor PyHKUMK.

12.1.3 Ucnonb3oBaHue oaHOro PyHKLUMOHaNbLHOro 6yoka B Apyrom
Ok3eMnNsipbl 04HOro hyHKUMOHAanNbHOro 6roka mMoryT 6biTb Co3AaHbl B ApYromM YHKUMOHANbLHOM Bnoke, a UMeHHO B
obracTn obbaABNEHUS NoKanbHbIX MepeMeHHbIX B hopmMare:

(kpaTkoe 0603Ha4YeHue):(MMa PyHKLUMOHaNbLHoro 6mnoka)

Mocne cosgaHusa ak3emnnspa (yHKUMOHANbHOrO 6Gnoka MOXHO HauvHaTb paboTy ¢ ero gaHHbiMu. Bxogbl
ak3emnnsipa 6noka JOCTYMNHbI Ans 3anucu U3BHe. Bbixoabl — Ans YTeHus.

Bbi3BaTtb 3K3eMNnAap MOXHO Mo-pa3HOoMY. B kavecTBe npmnmepa paccMoTpUM BbI30OB CHETHMKa ANnA NPpAMOro cyeta,
KOTOprVI co3gaeTcs Kak wabnoH npwn co3gaHunn (byHKLI,I/IOHaJ'IbHOFO 6noka.

1. Yepes popmanbHbIn BbI3OB:
FUNCTION BLOCK fb2
VAR _INPUT

xIn : BOOL;
END VAR

VAR OUTPUT
xAlarmMax : BOOL;
udiQ : UDINT;

END VAR
VAR

fbl : functionblockl; //oGbaBieHMe sk3eMIIgpa OYHKLMOHAJBHOTO OJIOKa
END VAR
fbl (U := xIn, Q => udiQ); //BH30B 3K3eMIUIdpa OYHKLUMOHAJLHOTO OJIOKa
IF fbl.Q > 10 THEN

xAlarmMax := TRUE;
END IF

END FUNCTION BLOCK

NMPUMEYAHUE .
O6paTtute BHUMaHWe Ha cneuuduyeckmini onepaTop KOMMPOBaHUS 3HAYEHWUS U3 BbIXOAHbIX

nepemMeHHbIx 6rioka («=>»).

2. Yepes obGpalleHue k Bxogam/Bbixodam yHKLMOHanbeHoro broka (06baBneHne nepeMeHHbIX aHanorMyHoe):

fbl.U := xIn; //3amnmch OAaHHEIX Ha BxoIn ®B
fbl (); //BeBOB sK3eMIyigpa QYyHKUIMOHAJIBHOTO 6JiIOKa

udiQ fbl.Q; //urTenHue BhxOIma sk3eMmigpa OB
IF fbl.Q0 > 10 THEN

xAlarmMax := TRUE;
END IF

Ha Bbixoge fb2 6ynet nHamkaums npesbiweHns 10 UMNYNbCOB Y HAKOMMIEHHOE 3HAYEeHNe CYETUMKA.

@ ‘I’IPEHVI’IPE)KD,EHVIE

O6bABNATL 3Kk3eMMNAp YHKUMOHanbHoro 6rioka B Terne yHKLMUN HEenb3s.

CD ‘I'IPEJJVI'IPE)KD,EHI/IE

B dyHKuMOHanbHOM 6rioke Ha ST MakcumarnbHasi BIOXXeHHOCTb 6r10KoB — He Gonee 8.
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12 Asbik nporpammupoBanns ST

dyHKuMoHanbHble 6rokn Ha ST He nogaepxusatoT nepemeHHble Tuna RETAIN.

@ ‘I'IPEHVI'IPE)K,U,EHI/IE

@ NPEAYNPEXOEHNE

dyHKUMOHanbHbIe brioku Ha ST pesepBupytoT MecTo B namsaTh MN3Y nocne nx gobaenexHnsi B 6ubnuorteky
NnpoekTa, HE3aBMCUMO OT TOFO UCNONb3YHTCA OHM B MPOEKTE MUIN HET.

12.1.4 KommeHTUpoBaHue B peaakrtope ST

Pepaktop ST B Owen Logic noggepxuBaeTt pyHKUMIO KOMMEHTUpOBaHMS. [JOCTynHbl ABa TUNa KOMMEHTapUEB:
1.  OpgHocTpoyHbln. Ero mapkepom aBnsieTcs ABoWHOM crietd — //

2. MHorocTpoyHbIn. Ero Mapkepom senseTcs:

* (*— Ha4ano KOMMeHTapus;
* *)— KOHeL, KOMMEHTapus.

12.1.5 KonupoBaHue anemeHTOB Ha ST Mexay npoekTamm

[nsa konnpoBaHUa KOMNOHEHTOB Ha ST Mexay NpoekTamu criegyer:
1. Bblgenntb Ha CXemMe UCXOAHOro NpPoeKTa Te areMeHTbl Ha ST, KoTopble HEOOX0AMMO CKONMPOBATb.

2. CkonupoBaTtb BbiGpaHHbIE 3NIEMEHTbI C MOMOLLbIO coveTaHust knasuw Ctrl + C nm ¢ nomoLubo
KOHTEKCTHOIO MEHH0.

function2l
—eeiioed 1 tVariabl
Sl s II M Cospats makpoc  Ctrl+M
#  Pepaktuposats
. ¥panuTe
functionblock21l
o - E Konupoeate
fﬁ BrTaEuTE

S ) CeolicTea

PucyHok 12.1

3. OTKprTb NPOEKT A5 BCTaBKMN CKOMUPOBAHHbIX 3J1EMEHTOB.

4. BcTaBUTb 9NeMEHTLI Ha CXeMy BTOpPOro npoeKkrta C NoOMOLLbH COYeTaHUA KrinaBuLl Ctrl + V vnu ¢ nomoulpbto
KOHTEKCTHOIo MeHH0.

B pesynerate B 6|/|6m40Te|<y KOMIMOHEHTOB MpoeKkTa B COOTBeTCTByPOLIJ,I/IIZ pasaen pobaeAtca WwabnoHbl Bcex
CKOMMPOBAHHbIX 3J1IEMEHTOB.

EI NMPUMEYAHUE

1. Ecnu B 61bnnoteke KOMMOHEHTOB HET rPynnbl, KoTopas Gbina ykasaHa Ansi CKONMPoBaHHOMO
KOMMOHEeHTa, oHa byaeT co3aaHa.

2. Ecnurpynna ckonnpoBaHHOro KOMMOHEHTa He yYka3aHa, wabnoH 6yaet gobaeneH B nanky Opyroe.

|_|pVI KONMMpoBaHUN COXPaHAKTCA BCe CBA3M MeXxay BCeMU KOMMOHEeHTaMW, KOTOpble BoOwM B onepauunto
KonnpoBaHuA.
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12 Asbik nporpammupoBanns ST

@ NPEAYNPEXOEHUE

Ecnu kakon-nnbo 13 ckonmpoBaHHbIX 3NIEMEHTOB COAEPXUT OLLNOKY, BCTaBKa 3NIEMEHTOB Ha CXeMy NpoekTa
OyoeT oTMeHeHa.
Otobpa3utcs cooblyeHre 06 ownbke ¢ ykazaHUeM MMEHN HEKOPPEKTHOrO afieMeHTa.

OWEN Logic 4

KomnosensT functionblockl He nopoepsWBaETCA B
O3HHOM QOKYMEHTE,

PucyHok 12.2

lMpoyne KOMMNOHeHTLI 0TOOpPasaTcs B Grbrnmoteke KOMNOHEHTOB B COOTBETCTBYIOLLMX pasgenax.

12.2 lokymeHTUpoBaHue B pepaktope ST
PenakTtop ST nogaepxusaeT yHKUUIO AOKYMEHTUPOBaHMS.
MapkepoM 0OKyMEHTUPOBaHUSA ABMASIETCA TPONHOWM cnaL «///».

HokymeHTnpoBaHue gobaensetca Hag obbekTamu: obbsaBneHne PyHKLMKM / PYHKUMOHanbLHOro 6rnoka, oobsasneHe
BXOZHOM / BbIXOOAHOW NepeMeEHHOMN.

Tern gn4a OOKYMEeHTUPOBaHUA nepevncneHbl B Tabnuue HuxXe.

Ter OnucaHue

<Description>...</Description> | OnucaHue anemeHTta nporpamMmmebl (PyHKUUKN, PYHKUMOHANBHOTO Bnoka,
BXOJHOW 1 BbIXOAHOW (TOMbKO ANs pyHKUMOHaneHoro 6rnoka) nepemMmeHHon)

<Author>...</Author> Nmsa coszgatens doyHKUuMmM unmn gyHKLMoHanbHoro 6rnoka

<GroupName>...</GroupName> | ima rpynnbl Ana rpynnupoBkU oyHKLUUK nnn yHKLMOHaNbHOro 6rnoka B
BMbnnoTeke KOMMNOHEHTOB

<OutputDescription>... Onucanue Bbixoga yHKUMK
</OutputDescriotion>
<Password>...</Password> Maponb gns goctyna B 6ok

WHdopmaLuma n3 TeroB AOKYMEHTMpOBaHMSA OyaeT oTobpaxaTbCsa B CHUMNMNETax Mpu BbiI30BE (QYHKUMM wnn
byHKLMOHanbLHoro 6rnoka.

STAGEL1 (
/ I nepeuil fb xStart FUNCTION_BLOCK Sp_ch /// BauMcneHwe YCTABKWM Wara perynMpoBaHua
» rPv_i
AGE1 (X ® rPv_in .| VAR_INPUT xStart: bool /// Paspewenue na paboTy Gnoka "

.St.-éH 1 13 rSpRF _| VAR_INPUT rPv_in: real /// WamepeHHoe SHadeHWe
X>rarid 1D rSpEnd * | VAR_INPUT rSpRF: real f// BxogHas ycCTaBka
xEndHoldl W) rap VAR_INPUT rSpEnd: real /// KoHeuHaA yCTaBKa wara

13 udiHoldTime VAR_INPUT udiHoldTime: udint /// Bpema Bbgepxxu
//sTOpO# VAR_INPUT rSpStart: real /// Ha4aneHas ycTaeka wara

tb rspStart VAR_QUTPUT rSp_out: real /// BuxogHaAa ycCTaeka
STAGE2 (X ?D rSp_out _1 VAR_OUTPUT xStartHold: bool /77 ®nar HadYana CcTaguM BHOSpPHKK i
xStartHol ED %StartHold 3 | VAR_OUTPUT xEndHold: bool [// ©nar OKOHYaHWA CTAfMM BsiOeDMKH
xEndHold2

1@ xEndHold

PucyHok 12.3

DokymeHTUpoBaHue chyHKUUn
///<Description>lpeocbpasoBaTesib CONPOTHBIIEHVA B TeMmrneparypy (Ptl1000)</Description>
///<OuptutDescription>Temneparypa</OutputDescription>
///<Ruthor>OBEH</Author>
///<GroupName>TeMmrnepaTypHet naTumnku</GroupName>
FUNCTION f PT1000: REAL; // GyHKUMS [OJd OaTuMKa TEepMOCONpoTuBjeHms PT1000
VAR INPUT

///<Description>Conporuenenmne</Description>
R : REAL;
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END VAR

MNocne mMmnopTa B MeHepKep KOMMOHEHTOB onncaHune (byHKLl,I/II/I 6yneT npencrtaBiieHO B COOTBETCTBUU C YKa3aHHbIMU
Teramu JOKyMeHTUpOBaHU:

[NpeobpasoBaTtens conpoTuenexus B Temnepatypy (Pt1000) f_PT1000

///<Description> nepeg dyHrumei

[ata cozganua: 22 gexabpa 2023 r. AsTop: OBEH  ///<Author>
Jata usmenenna: 15 aneapa 2024 . Ipynna: AHanoroesie NpecBpasoBaHna
E_ 1 9
///<GroupMame>

/{{<Description= e var_input

Bxoa Tun OnucanHne

R C nnaearowed 3anatoi | ConpoTUBNEHKHE

/{/<0OutputDescription>

Beiog Tun Onucanne

o] C nnasarowlei 3anaToi | Temnepatypa

PucyHok 12.4 —

Mpumep AOKYyMeHTMPOBaHUA (PYHKLMOHANbHOro 6roka
///<Description>Cueruuk myisg npamoro cuera</Description>
///<Ruthor>OBEH</Author>
///<GroupName>TarmMeps n cueTumku</GroupName>
FUNCTION BLOCK fb Counter

VAR INPUT

///<Description>llerexkTop umMmnyJsbcoB</Description>
U : BOOL; //BxonmHas INepeMeHHas C TUIOM IOaHHHX bool

///<Description>®nar cbpoca cuetrumka</Description>
Res : BOOL; //BxomHas HnepeMeHHas C TMUIOM HOaHHEIX bool

///<Description>llpenyCcTaHOBJIeHHOE 3HaueHue cueTumka</Description>
N : UDINT; //BxomHas IepeMeHHas C TMUIOM IaHHEX bool

END VAR
VAR _OUTPUT

///<Description>3HaueHne cuerunuxa</Description>
Q : UDINT; //BrIXOOHas [epeMeHHas C TUIOM JaHHHX udint

END VAR

Mocne nmMnoptTa B MeHeKep KOMIMOHEHTOB oOnucaHune beHKLIMOHaJ'IbHOFO 6noka 6yu,eT npeacrtaBneHo B
COOTBETCTBUWM C YKa3aHHbIMUN TEramMmn JOKYMEHTUPOBaAHUA:
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12 Asbik nporpammupoBanns ST

CueTtuuk ana npamoro cyeta fb_Counter

[/ {<Description> nepeg @6

[Fb_tuT] [ata cosganua: 12 aneapa 2024 r. Astop: OBEH [l/=author=
T 2
R=s

N

///<Description> B var_input

[lata nsmeHenna: 15 aneapn 2024 r. Ipynna: TaimMepsl U CHETUMKK f{{<GroupName=

Bxoa Tun OnucanHne

U Bynesckoe JeTekTop MMy NsCoB

Res Bynesckoe @nar cBpoca cHeT4vKa

M Llenouncnennoe | [NpegycTaHoBNEHHOE 3HAYEHNE CHETUNKS

///<Description> B var_ouput

Beiog Tun Onucanne

Q LenouncnenHoe | 3HadeHne cHeTHMKA

PucyHok 12.5 —

12.3 Tunbl gaHHbIX

Tvn AaHHbIX NepeMeHHON onpedenseT pog MHgopMauuW, guanas3oH NpeacTaBneHMn U MHOXECTBO OOMYyCTUMbIX
onepauun.
NMPUMEYAHUE
JToByto nepeMeHHy0 MOXXHO UCMOMNb30BaTh TONMLKO Nocne e€ obbasneHus. NprucBanBaTtb 3Ha4EeHUA OQHON
nepemMeHHON OPYron MOXHO, TONMbKO €Cnv OHW O4HOro Tuna. B NnpoTMBHOM cny4vae ncnonb3yTcd
npeobpasoBatenu Tunos 12.4.1.3.

NMPEAYNPEXOEHUE
(D MpeobpasoBaHre GonbLLNX TUMOB B 6oriee MenK1Me MOXET NMPUBECTU K MOTEpe UHGOpMaLIK.

Tvnbl gaHHbIX, NogaepxaHHble B Owen Logic, nepeyncneHbl B Tabnuue HUXe:

HasBaHue Tun Bo3MoXHble 3Ha4YeHuA Pas3mep B 6amTax
BOOL Jlornyeckuin FALSE, TRUE 4 6anta
UDINT LlenouncneHHbIin 0...4294967295 4 GaiiTa
REAL BellecTBeHHbIN —1,2%10-38...3,4x1038 4 banTa

T#0...4294967295ms
T#0..4294967s

T#0..71582m .
WHTepBa eme
TIME HTepBan BpeMeHU T40. 1193h 4 GanTta
T#0..49d
T#0..49d17h02m47s295ms
DT Bpemsi cyTok 1 faTa DT#2000-01-01-00:00:00..2136-02-07- 4 Gaiita

6:28:15

12.3.1 3ape3epBupoOBaHHbIe KIOYEBbIE CNIOBa

NMPUMEYAHUE
m B tabnuue nonyXupHbIM LWPUMTOM BblAENeHbl JOCTYMHbIE A5S UCMOMb30BaHWA CroBa.
ABS

END_REPEAT READ_ONLY THEN
ACTION END_RESOURCE READ_WRITE TIME
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AND END_STEP REAL TIME_OF_DAY

ARRAY END_STRUCT REAL_TO_BOOL TIME_TO_UDINT

AT END_TRANSITION REAL_TO_UDINT TO

BEGIN END_TYPE REPEAT TOD

BOOL END_VAR RESOURCE TRANSITION

BOOL_TO_REAL END_WHILE RETAIN TRUE

BOOL_TO_UDINT ENO RETURN TYPE

BY EXIT SEL UDINT

CASE F_EDGE SHL UDINT_TO_BOOL

CD32 FALSE SHR UDINT_TO_DT

CONFIGURATION FOR SINT UDINT_TO_REAL

CONTINUE FROM STEP UDINT_TO_TIME

DATE FUNCTION STRING UINT

DATE_AND_TIME FUNCTION_BLOCK STRUCT ULINT

DC32 GET_DATE_TIME SYS.BLINK UNTIL

DINT GET_TIME SYS.CLOCK USINT

DO IF SYS.CLOCKWEEK VAR

DT INITIAL_STEP SYS.COMPARE_DATE_ |VAR_ACCESS
TIME

DT_TO_UDINT INT SYS.CT VAR_CONFIG

DWORD LINT SYS.CTN VAR_EXTERNAL

ELSE LREAL SYS.CTU VAR_GLOBAL

ELSIF LWORD SYS.DTRIG VAR_IN_OUT

EN MOD SYS.FTRIG VAR_INPUT

END NON_RETAIN SYS.IS_LEAP_YEAR VAR_OUTPUT

END_ACTION NOT SYS.RS VAR_TEMP

END_CASE OF SYS.RTRIG WHILE

END_CONFIGURATION  |ON SYS.SR WITH

END_FOR OR SYS.TOF WORD

END_FUNCTION POW SYS.TON WSTRING

END_FUNCTION_BLOCK | PROGRAM SYS.TP XOR

END_IF R_EDGE TASK

12.4 KoHCTpYyKUMMU A3bIKa

K KOHCTpyKUmMAM A3bika ST oTHOCATCSA:
* apudmeTtndeckune onepaunn 12.4.1.1;

umkn FOR 12.4.6;
umkn WHILE 12.4.7;

NPUMEYAHUE

KOHCTaHTbI.

6uToBble onepauun 12.4.1.2;
onepauun npeobpazoBaHusa TUMOB AaHHbIX 12.4.1.3;
nornyeckue onepauun 12.4.1.4;
onepaunn cpaBHeHns 12.4.1.5;
onepauuns npuceoeHus 12.4.2;
KoHCcTpyKums IF — ELSIF — ELSE 12.4.3;
KoHCTpykums CASE 12.4.4;
koHcTpykums RETURN 12.4.5

unkn REPEAT — UNTIL 12.4.8.
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12.4.1 Onepauuu

12.4.1.1 ApuchmeTnyeckue onepauum

Onepauusn KnroueBoe cnoeo Tunbl faHHBbIX Mpumep ncnonb3oBaHusA
CnoxeHne + OUT:=INT+IN2+ ...
YMHOXeHMe * OUT:=INT*IN2* ...
BbluutaHue - IN, OUT: UDINT/REAL OUT:=IN1-1IN2
Henexne / OUT:=1IN1/IN2
Ocrtartok o1 _
LLeNoYMCrNeHHOro aeneHus MOD OUT:=IN1 MOD IN2
ABCONITHOE 3HaYeHne ABS (IN) IN, OUT: REAL OUT := ABS (IN1)
POW (IN, N)
BosBeneHue B cTeneHb IN — ocHOBaHue IN, N, OUT: REAL OUT := POW (IN1, N)
N — cteneHb

NPUMEYAHUE

12.4.1.2 ButoBble onepauuu

Mpu 3anucn apudmeTMyecKknx BbipakeHui JONyCcTMMO UCNOoMNb3oBaHUe CKOBOK AN ykazaHus nopsaka
BblYMCIIEHUI. [lericTBMe, 3aKIoYeHHOe B CKOOKM, UMEET HaMBbICLUMIA NPUOPUTET NpU BbluMcneHusx 12.4.1.6.

NO3ULIMOHHbIN KOO, B
JBOWNYHbIN KOA,.

Onepauus KnouyeBoe cnoso Tunbl AaHHbIX Mpumep ucnonb3oBaHUA
Mo6uToBbIN cOBU BNEBO SHL (IN, N) IN, OUT: UDINT OUT:=SHL (IN1, N)
MobuToBbIN casur BNpaso SHR (IN, N) N:1..32 OUT:=SHR (IN1, N)

Oewmndpparop.
MpeobpasyeT ABOUYHBIN DC32 (IN) IN, OUT: UDINT OUT:=DC32 (IN1)
KoA, B MO3MUMOHHbIN KOf,.

Wndpatop.

Mpeobpasyet CD32 (IN) IN, OUT: UDINT OUT:=CD32 (IN1)

12.4.1.3 Onepaunmu npeobpa3oBaHUA TUNOB AAHHbIX

Ol'leanMil KnrouyeBoe cnoeo Tunbl AaHHbIX I'Ipumep ncnosfb3oBaHuUA
UDINT 8 REAL UDINT_TO_REAL (IN) (;“JTlfg:EN/IL OuT:= UD'(II\IJ)_TO_REAL
UDINT 8 BOOL UDINT_TO_BOOL (IN) A’E‘J#&NJL OuT:= UD'('N)_TO_BOOL
UDINT & TIME UDINT_TO_TIME (IN) (')NUTU?:EMTE OuT:= UDI({\INT)_TO_TIME

UDIMT & DT UDINT_TO_DT (IN) Pl OUT:= UDINT_TO_DT (IN)
REAL B UDINT REAL_TO_UDINT (IN) olt’J\lT::FEJEDAnliT OuT:= RE/(*llf\l_)TO_UDINT
REAL 8 BOOL REAL_TO_BOOL (IN) C)ILT:T:RBE&;L ouT:= REﬁkﬁTO_BOOL
BOOL B REAL BOOL_TO_REAL (IN) o”ClJ:T:BgSALL OuT:= BOngNL)_TO_REAL
BOOL 8 UDINT BOOL_TO_UDINT (IN) OILT+:BL?D?IN_T OouT:= BO(akl_)TO_UDINT
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Onepauus KnrouyeBoe cnoso Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
IN: TIME OUT:=TIME TO UDINT
TIME TO UDINT (IN —
TIME B UDINT _TO_ (IN) OUT UDINT (N)
IN: DT
DT _TO_UDINT (IN =
DT 8 UDINT _TO_ (IN) OUT: UDINT OUT:=DT_TO_UDINT (IN)

12.4.1.4 Nlornyeckue onepauumn

Onepauus KnrouyeBoe crnoBo Tunbl AaHHbIX Mpumep ucnonb3oBaHUA
Jlornyeckoe oTpuuaHue .
«HE» NOT OUT := NOT IN1
ﬂormqlé?;;:;;tvcl)leme AND OUT:= INTAND IN2
«M» & IN, OUT: BOOL OUT:= IN1 & IN2
[Omn3bloHKuMA
Jlornyeckoe crioxeHue OR OUT:=IN1 ORIN2
«ANMN»
Wckntovatowee NIMA XOR OUT:=IN1 XOR IN2

12.4.1.5 Onepaunu cpaBHeHUA

Onepauus KnroyeBoe crnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
Bonblue > OUT:=IN1>IN2
Bonblue nnu paBHo >= OUT:=1IN1>=1IN2
PaBHO = IN: UDINT/REAL OUT:=1IN1=1IN2
MeHbLUe nnn paBHO <= OUT: BOOL OUT:=1IN1 <=1IN2
MeHbLue < OUT:=IN1 <IN2
HepasHo <> OUT:=IN1 <> IN2

12.4.1.6 MNMpunoputeTbl onepauumn

NPUMEYAHUE

il

onepauun, TeM paHblLle OHa BbINONTHAETCA.

nepauuv B Tabnuue pacnonoXeHbl OT HaMBbICLLEro K HU3WweMy npuopuTteTy. Yem Bbille npuoputet

Onepauusn KnrouyeBoe cnoBso
CKoBKM (BbIpaxeHue)
BbI30B dhyHKUMM 1 hyHKUMOHanNbHOro 6roka Mpumep: fb1();
buToBble onepaumm function1 := ... ;
YHapHbIN MUHYC -
Jlornyeckoe otpuuaHme NOT
Bo3eeneHue B cTeneHb POW
YMHOXeHne *
HeneHve /
OcTaToK OT Lieno4mMCcrneHHoro genexms MOD
CnoxeHune +
BbluntaHne —
Onepauun cpaBHeHUS >.< <=, >=
PaBHoO =
HepasHo <>
KoHbloHKLMA &
ITornyeckoe ymHOXeHUE «N» AND
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Onepauus KnioueBoe cnoBo
Mckntovatowee UINMA XOR
[Omn3bloHKumA OR
Jlornyeckoe cnoxeHne «NMN»

12.4.2 NMpucBoeHune

[ns o603Ha4YeHNs NPUCBOEHUSI UCNONb3YETCs NapHbIA 3HaK «:=». B npaBol M NEBON YacTU BbIpAXEHUS JOMKHbI
ObITb onepaHabl OOHOrO TUNa (aBTOMAaTMYECKOro MpuBedEHWS TWUMOB He MpegycMoTpeHo). B neson uvactu
BblpaXXeHusi (NMpUHMMatoLlasi CTOpoHa) MOXeET ObiTb MCMONMb30oBaHa TOMbKO NepemeHHas. [MpaBas yacTb MOXET
coepXaTb BblpaXXeHNe NN KOHCTaHTY.
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12.4.3 Onepartop IF

Onepartop IF no3sonsdeT npoBepuTb OOHO WM HECKOMbKO YCMOBUN, U, ecnn XoTs Obl OQHO M3 YCMNOBUI SIBNAETCA
WCTWHHBIM, BbINOSHUTL 3aaHHble AN 3TOr0 YCNOBMS BblpaXXeHUs. Nocrne BbINOMHEHWUST BbIPaXXeHWUIA NMPON3BOAMTCS
BbIXOZ M3 ornepatopa — TO eCTb OCTaBLUMECS YCITOBUS Y)XKE HE MPOBEPSOTCS.

PaCCMOTpI/IM pa60Ty oneparopa Ha npuMmepe CurHanmsaunnm BbiXOoOa 3Ha4YEeHUA Temneparypbl 3a AOoNyCTUMble
rpaHnubl:
FUNCTION BLOCK fb //mMmsa GyHKUMOHAJIBHOT'O OJoKa

VAR INPUT //oOBsBJeHME BXOIHHX [1€PEMEHHEIX
rTemp : REAL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€PEMEHHEIX
xHigh : BOOL;
xLow : BOOL;

END VAR

VAR //0OBsaBJIEHME JIOKAJILHEIX I[I€PEMEHHEIX

rHighTemp : REAL := 20;
rLowTemp : REAL := 10;
END VAR

//oBsacTs koIa

IF rTemp > rHighTemp THEN

xHigh := TRUE;
ELSIF rTemp < rLowTemp THEN
xLow := TRUE;
ELSE
xHigh := FALSE;
xLow := FALSE;
END IF

END FUNCTION BLOCK

Ecnu ycnoeue B onepatope IF BbinonHseTcs (3HadeHne nepemeHHon rTemp 6onbiie rHighTemp), To nepemeHHow
xHigh 6yzet npuceoeHo 3HadyeHne TRUE u npousongeT Bbixoq M3 onepatopa (Crneayollee ycrioBue nNpoBepsThCs
He ByaeT). Ecnu e ycrnoBue He BbINOMHAETCS, TO NPOU30ONAET NPOBEpPKa CrieayoLero yCrnosus, pasMeLLeHHOro Bo
BnoxeHHoMm onepaTtope ELSIF. Ecnn ycnosue B ELSIF BbinonHseTtcs (3HayeHne nepemeHHon rTemp MeHblue
rLowTemp), T0 nepemeHHon xLow Oyaet npucBoeHo 3HadeHne TRUE u npousonger Bbixod M3 oneparopa
(cnepyowee ycnosue npoepsTbes He byaet). Ecnv Hu ogHo mn3 ycnosun B IF n ELSIF He BbinonHsAeTca (To ecTb
3Ha4yeHWe TemnepaTypbl HaxoguTcs B [OMNYCTUMbIX Mpefdenax), TO MNPOWM3OWAET BhINOMHEHVNE BbIPAXEHWUHN,
pa3MeLLEeHHbIX BO BroxxeHHoM onepatope ELSE — npuceoeHne nepemeHHbiM xXHigh n xLow 3HauyeHns FALSE.

Mcnonb3oBaHue BnoxeHHbix onepatopoB ELSIF n ELSE sBnsetcsa HeobsizateneHbIM. BHyTpn onepatopa IF moxet
ObITb pa3meLLeHOo Npoun3BoribHoe Ymcro onepartopoB ELSIF.

KoHCTpyKUMsi JOMYyCKaeT BMOXEHHOCTb, TO €CTb BHYTpW ofgHoro IF MoxeT ObiTh elle oguH 1 T. 4. Takke BHYyTpU
oneparopa IF moryT ObITb cnonb3oBaHbl Lkl 1 onepatop CASE 12.4.4.
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12.4.4 OnepaTtop CASE

Onepatop CASE nossonsieT cpaBHUTb 3Ha4YeHWe 3a4aHHON LLenoYnCIIieHHON NepeMeHHon (cenekTopa) ¢ Habopom
KOHCTaHT UMK LLeNOYUCIEHHBIX 3HAYeHNI (MeTKaMm), U B Criydae CoBNaeHns! BbIMOMHWUTL 3aaHHble A5 3TOW METKM
BblpaxeHusi. [locne BbINONHEHWS! BbIpaXeHUiA MPOM3BOANTCS BbIXOA, U3 orepaTtopa.

PaccmoTpum paboTy onepaTtopa Ha npumepe:
FUNCTION BLOCK fbl //umMa yHKUMOHAJIEHOTO OJIOKa

VAR_INPUT //obBBbaBJIeHMEe BXOIHEBIX [IepeMeHHBIX
udiSel : UDINT;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
xOutl : BOOL;
xOut2 : BOOL;
xOut3 : BOOL;
xOut4d : BOOL;
END VAR

//obrnacTs Koma

xOutl := FALSE;
xOut2 := FALSE;
xOut3 := FALSE;
xOutd4d := FALSE;

CASE udiSel OF

0:
xOutl := TRUE;
1..3:
xOut2 := TRUE;
4, 6:
xOut3 := TRUE;
ELSE
xOut4d := TRUE;
END CASE

END_ FUNCTION BLOCK

Ecnn 3HauyeHune udiSel:

« PasHo 0, To xOut1 npumet 3Ha4yeHne TRUE;

* [lonageTt B gnanasoH 1..3, To xOut2 npumet 3HadeHne TRUE;

+ PaBHo 4 nnn 6, To xOut3 npumet 3HadeHne TRUE;

* He nonaget HU B 0AHO U3 YKa3aHHbIX 3Ha4yeHun, To xOutd npumet 3HaveHne TRUE;

Kak BMOHO 13 npumepa — MeTka MOXET BKIo4aTb B cebsl HECKOMNbKO 3HAaYEHUI, NepevnCrieHHbIX Yepes 3ansTyto «4,
6», unu amvanasoH «1..3». MMpn 3TOM 3Ha4YeHWs OOHOW M3 METOK He AOMKHbI COBMaAaTb CO 3HAYEHWUSIMU OPYrux.
Takke, Npy ykazaHUM AvanasoHa 3Ha4eHWn Havarno Amana3oHa AOMKHO ObiTb MEHbLLIE ero KoHLa.

BrnoxeHHbln onepatop ELSE siBnsieTcs HeobsizaTenbHbIM; pa3melleHHble B HEM BblpaXXeHUS! BbINOMHSAKTCA B TOM
cny4vae, ecrniv 3Ha4YeHne ceneKkTopa He CoBMNaso HY C OOHOW U3 METOK.

[eicTtBus, NnpegycMoTpeHHble Ans 06paboTku kaxaoro u3 criydaes CASE, MoryT Mcnonb3oBaTh LMKIbI, onepaTopsl
IF n CASE.

12.4.5 Onepatop RETURN

Onepatop RETURN no3sonser BbINTH U3 NPOrpamMmmMHOro oobekxTa.
Mpumep ncnonb3oBaHUS:

IF xDone THEN
RETURN;
END TIF;

udiCounter := udiCounter + 1;
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Ecnun nepemeHHas xDone npumet 3HadeHne TRUE, 1o BbipaxkeHue «udiCounter := udiCounter + 1» BbinonHaTcA
He BygeT (kak 1 BCe, 4YTO ByAeT HaXoOUTCS HbKEe B Tene nNporpaMmei).

12.4.6 Linkn FOR

Onepatop FOR npumeHsieTcs ansg opraHvM3auumn LMKna C 3apaHee U3BECTHbIM 4Yucriom utepaumi. OBbIYHO OH
ucnonb3yetcs Ans onepauui Hag MaccMBamun AaHHbIX.

BHyTpu umkna moryT ncnons3sosatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.
B kauyecTBe npvmepa paccMOTPUM peanusaumio My3bipbKOBOW COPTUPOBKM OT MEHbLLEro K BonbLuemy:

FUNCTION BLOCK MaxI MinI //MakcuMajibHOE M MMHMMAJIbHOE YMCJIO IPM IIOMOMM Iy 3EPbKOBOM
// COPTUPOBKM OT MEHBIIETO K OOJIbIIEMY

VAR INPUT //0oObaBJIeHMEe BXOIHBIX [IepPEeMEeHHEBIX

udiXl, udiX2, udiX3, udiX4, udiX5 : UDINT;

//obaBiieHre HEOOXOAMMOTO KOJI-Ba BXOIHHIX [IE€PEMEHHBIX 1 ONpelelieHre THUMa IaHHBIX
END VAR

VAR OUTPUT //0OBABJIEHME BEIXOIHEIX I1€PEeMEHHEIX
udiMaxI, udiMinI : UDINT;
END VAR

VAR //oOBaBiIeHME JIOKAJIBHEIX [IepEeMEeHHBIX
udiI, udiJd, udiN, udiK : UDINT;

audiX : ARRAY [1..5] OF UDINT; //Bamaercsa IOMana30H MacCUBa U TUI OAHHHX MacCUBa

END VAR

//obsacTe koIa
//oBBLABIIeHVEe MacCuBa

audiX[1l] := udiXl;
audiX[2] := udiX2;
audiX[3] := udiX3;
audiX[4] := udiX4;
audiX[5] := udiX5;
udiN := 5; // BamaeTcsd KOJI-BO UMCEJl IJid COPTUPOBKU (pasMep MacCuBa)
FOR udiI := 1 TO udiN-1 DO
FOR udiJ := 1 TO udiN-udiI DO
IF audiX[udiJ] > audiX[udiJ+1] THEN
udiK := audiX[udid];
audiX[udiJd] := audiX[udid+1];
audiX[udiJ+1] := udiK;
END IF;
END FOR;
END FOR;
udiMaxI := audiX[udiN]; //BeHBOIMTCH nocjenHee (MaKCUMaJIbHOE) UMCJIO MacCHuBa
udiMinI := audiX[1l]; //BeBOOAMTCH NepBoe (MMHMMAJIBHOE) UMCIJIO MacCUBa

END FUNCTION BLOCK

MepemeHHas udil HasbiBaeTca wuTepaTopoM (CYETYMKOM) LMKNa. JTa NepemMeHHas [OorbkHa npuHaanexarb
uenouncrneHHomy 3HakoBomy Tuny (UDINT). Nocne kaxgoro BbIMOMHEHUS Terna UMKna MPOUCXOAUT M3MEHEHUe
3Ha4YeHusa uTepartopa — no ymondaHuio Ha +1. [Nonb3oBatens MOXET caM 3ajaTh «Llar» uTeparopa C NMOMOLLbH
BMNOXeHHoro onepartopa BY. NMocne aToro cpasy NpoMcxoguT nepexop, K criedyoLwen ntepaumm — To eCTb BECb LIUKIT
BbINOJHAETCS «OT Havana u o koHuay. CTpykTypa OyaeT BbIrMsiAeTb creayowmm obpasom:

// udil 6ymeT npuHMMaTL 3Hauvenus 1, 4, 7, 10 m T.1.
FOR udiI := 1 TO udiN-1 BY 3 DO

// kKom UUKJa
END FOR
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I/ITepaTop (C‘-IeT‘-IVIK) UuKna, ero HadyalibHoe W KOHe4YHOe 3Ha4deHue, a TaKke npupawieHune ABnArTCA
uenoyncrneHHbiMn. OHM BBIYUCTISIOTCA OO0 BXO4aA B LUKIT U N3MEHEeHUe 3Ha4YeHun nepemMeHHbIX, BXoaALWnX B nioboe
M33TMXBHpameHMﬁ,HeHpMBeﬂeTKMSMeHeHMDHMCﬂaMTepaHMW

[ocpo4Ho BbINTK U3 LMKNa MOXHO Npu nomoLum onepatopa EXIT. MNpumep CTpyKTypbl:

FOR udiI := 1 TO udiN-1 DO
IF audix[2] > 100 THEN
EXIT;
ELSE
// xKom UMKJa
END TIF
END FOR

MponycTuTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

FOR udiI := 1 TO udiN-1 DO
IF udil = 3 THEN
CONTINUE;
ELSE
// Kono uuKJia
END IF
END FOR

12.4.7 Unkn WHILE

Onepatop WHILE vcnonb3yeTcs Ans cosgaHus Lukna ¢ 3apaHee HeuM3BECTHbIM YMCIOM utepaumi. 3aBeplueHune
uukna npousonaert, ecnu nposepsieMoe ycnosue BepHeT FALSE. Npu sTom nposepka ycrnosus BbinonHsetca 10
BbIMOTHEHMS BbIpaXXeHus (UMKN ¢ npegycnosuem). Takum obpasom, ecnu ycnosue cpasy Bosspawiaet FALSE, 1o
LMK HE BbINOMHUTCS HW pasy.

BHyTpu umkna moryT ncnonbs3oBatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopbl Lmkna.
[Mpumep KOHCTPYKUNK:

WHILE rVar < 100 DO
rVar := rVar + 1;
END_WHILE

PesynbratoM BbINOMHEHWSI JAHHOIO LMKna (C HadanbHbIM 3HavyeHnem nepemeHHon rVar ;= 10) 6yget umcno 100.
[loCpOYHO BbIMTM U3 LuKIia MOXHO npu nomoLm onepatopa EXIT.

MponyctnTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

12.4.8 Linkn REPEAT UNTIL

Onepatop REPEAT ucnonb3yeTcs Ans CO34aHus LMKNa C 3apaHee HEM3BECTHbIM YNCNOM ntepaumn. 3aBepLueHme
uuKna npousonget, ecnu npoeepsiemoe ycriosue BepHeT TRUE. Npu aTom npoBepka ycrosus BoinonHsaetcs NMNOCIIE
BbINOSIHEHMSA BbIpaXkeHus (LMkn ¢ noctycnosuem). Takum obpasom, ecrnm ycriosme cpady BosspawaeTr TRUE, To
LMK BbINOMHUTCS OAMH pas.

BHyTpu umkna moryT ncnons3sosatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.

MpyMep KOHCTPYKLIMU:

REPEAT
IF rVar > 100 THEN
EXIT;
END IF;
rVar := rVar + 1;
UNTIL rVar > 180
END REPEAT;

PesynsTaTtom BbINONHEHUSA AaHHOIO LuMKNa (C HavanbHbIM 3Ha4YeHnemM nepemeHHom rVar := 10) 6yget ymcno 101.
[ns nocpoyHoro Bbixoda M3 LMKa MOXHO ncnonb3osaTb onepatop EXIT.

MponycTuTb Wwar umkna moxHo npu nomowu onepatopa CONTINUE.
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12.5 CucteMHble hyHKLUUN

PyHKkuma GET_TIME
®dyHkuma GET_TIME BosBpaluaeT 3HadeHne Tuna TIME (4 Gawnrta), cogepkallee Bpemsi, npolueluee ¢ MOMeHTa
nocregHero BKNoYeHMs npnbopa, B MUMNMCEKyHOaX.
Mpumep
VAR
Time 1 : TIME : ;
Time 2 : TIME := ;

Q : BOOL := FALSE;
END_ VAR
IF Time_l = THEN
Time 1 := GET TIME();
END IF
Time 2 := GET TIME();
IF (Time 2 - Time 1) >= THEN
Q := NOT Q;
Time 1 := ;
Time 2 := ;
END IF

PyHkumna GET_DATE_TIME

®dyHkuma GET_DATE_TIME BosBpawaet 3HadeHne Tun DT (4 6aita), cogepxallee AaHHble 4acoB peanbHOro
BpemeHw, B cekyHaax ¢ 00:00:00 1.01.2000 r., ¢ y4eTOM YacoBOro nosica, yCTaHOBIEHHOTO B Npubope.

Mpumep

VAR
Ton UDINT : UDINT;
Ton DT : DT;

END VAR
Ton DT := GET DATE TIME();
Ton UDINT := DT TO UDINT (Ton DT);

PyHkuma SYS.COMPARE_DATE_TIME

dyHkumna SYS.COMPARE_DATE_TIME cpasHuBaeT aBa 3HadyeHust UDINT, nogaHHbIX Ha BXOA NO 3ailaHHOW Macke
Aatbl/BpeMeHn n Bo3BpawaeT 3HadeHue Tina UDINT, koTopoe npupaBHUBaETCA K:

e 1 —3HayeHue 1 bonblle 3Ha4YeHns 2;
e 2 —3HayeHue 1 MeHblle 3Ha4YeHNna 2;
* 0 —3HadeHne 1 paBHO 3HAYEHUIO 2

CpaBHeHue NnpomcxoguT no KonmyecTBy cekyHn, HaunHas ¢ 00:00:00 01.01.2000
Mpumep
FUNCTION udiCompare: UDINT;

VAR INPUT
udivaluel: UDINT; //3HaueHuMe 1
END VAR
VAR
udivalue2 : UDINT; //3HaueHMe 2
udiMask : UDINT := 63; //Macka naTe/BpeMeHU
END VAR
udivalue2 := DT TO UDINT (GET DATE TIME ());
udiCompare := SYS.COMPARE DATE TIME (udiValuel, udiValue2, udiMask);

END FUNCTION
Macka = 63 (0b111111) — ncnonb3ytoTcsl BCe pa3psaabl:
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0 61T —ecnu 1, TO UICNONb3YKTCA CEKYHAbI
1 6uT —ecnun 1, TO UCNOMBL3YTCA MUHYTHI

2 6uT — ecnun 1, TO NCNONb3YHOTCA Yachl

3 6uT —ecnu 1, TO UCNOMNb3YIOTCH OHU

4 6uT — ecnn 1, TO MCNONb3YIOTCA MECSLbI

5 6uT — ecnn 1, TO NCNONbB3YIOTCS rofbl

dyHkuma SYS.IS_LEAP_YEAR

dyHkuma SYS.IS_LEAP_YEAR Bo3sBpalyaet 3HadyeHne Tuna BOOL, cogepxallee gaHHble O TOM, COOTBETCTBYET
nn BucokocHomy rogy yucno Tuna UDINT nogaHHoe Ha Bxoa yHKUnM (1 — BUCOKOCHBIN, O — HET).

Mpumep
FUNCTION xLeapYear: BOOL; //mMsa GyHKUMM M TWI HaHHBIX BHXOIA
VAR _INPUT //oOBABIEeHME BXOIHHX [I€PEeMEHHHX

udiYear : UDINT; //mpoBepseMelt T'OX
END VAR

xLeapYear := SYS.IS LEAP YEAR (udiYear):;

END_ FUNCTION

12.6 CuctemMHble (pyHKLMOHArNbHbIE 6510KK

B pepaktope ST nogaepXaHbl CUCTEMHbIE (PDYHKLIMOHANbHbIE BNOKN:
* Tpurrepbl 12.6.1;
+ Tarmepsbl 12.6.2;
+ [eHepaTtopbl 12.6.3;
* Cuetuukn 12.6.4.

Mcnonb3oBaHWe CUCTEMHbIX (PYHKUMOHAnNbHLIX ONOKOB B APYrMX 3feMeHTax nporpammbl  aHarormyHo
NCNONb30BaHMI0 NOSb30BaTENbCKUX YHKLMOHAMbHbIX 6riokoB 12.1.3.

[lns kaxxgoro cnctemMHoro d)yHKLI,MOHaJ'IbHOFO Bnoka penakTop npeanaraeT noackasky no ero UCnosfib3oBaHUIO.

CLOCK_1(
FUNCTION_BLOCK SYS.CLOCK
t} Toff VAR_INPUT Ton: date and time
1D-Hask VAR_INPUT Toff: date and time
1E¥Q VAR_INPUT Mask: udint

VAR_OUTPUT Q: bool

PucyHok 12.6
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12.6.1 Tpurrepsbl

* RS-tpurrep ¢ npuoputetom BbiknoyeHus (SYS.RS) 12.6.1.1;

+  SR-Tpurrep ¢ npuoputetom BkntodeHus (SYS.SR) 12.6.1.2;

» [etekTop nepegHero dpoHTa nmnynbca (SYS.RTRIG) 12.6.1.3;
+ [etekTop 3agHero poHTa umnyneca (SYS.FTRIG) 12.6.1.4;

e D-tpurrep (SYS.DTRIG) 12.6.1.5.

12.6.1.1 RS-Tpurrep c npuoputeTom BbikIto4yeHUs (SYS.RS)

RS-Tpurrep ¢ npuoputetom BbikntodeHus (SYS.RS) ncnonb3syetcs Ana nepeknioyeHns ¢ ukcaumen COCTOSHNS BO
BpPEMSsI NOCTYNIIEHUSI KOPOTKUX MMMYNbCOB Ha COOTBETCTBYOLWMIA BXoA,. Ha Bbixoae Q nosBuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun AaHHbIX OnucaHwue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa

FUNCTION BLOCK RS trigger //umsa QyHKLUMOHANEHOT'O OJIOKa

VAR_INPUT //obBbaBJIeHMEe BXOIHEIX [IepeMeHHBIX
R in : BOOL;
S in : BOOL;

END_ VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;

END VAR

VAR //0BBABJIEHME JIOKAJIbHBIX [epeMeHHBIX
RS 1: SYS.RS;

END VAR

//obsacTe koma

RS 1(R := R in, S := S in, Q => Q out);

END FUNCTION BLOCK
B cny4yae o gHOBPEMEHHOIO NOCTynneHna CurHanoB Ha oba BXo4a NPUOPUTETHBLIM ABINAETCA CUrHan Bxoga R.

12.6.1.2 SR-Tpurrep c npuoputeTom BKknroyeHus (SYS.SR)
SR-Tpurrep ¢ npuoputetom BKnodeHus (SYS.SR) ncnonbsyetca Ans nepeknioveHus ¢ gukcaumen coCTosaHUSA BO

BPEMSsI NOCTYNSIEHUSI KOPOTKUX MMMYSbCOB Ha COOTBETCTBYIOLWMIA BXoA,. Ha Bbixoae Q nossuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun paHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixop Tpurrepa
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FUNCTION BLOCK SR trigger //mma OyHKUMOHAJBLHOT'O OJOKa

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
S in : BOOL;
R in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out : BOOL;

END VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
SR 1: SYS.SR;

END VAR

//obracTs KoOIa

SR 1(S := S in, R := R in, Q => Q out);

END FUNCTION BLOCK

B cnyyae ogHOBpEMEHHOIO NOCTYMNIEHNSt CUrHANOB Ha 06a Bxoaa NPUOPUTETHLIM SIBMSIETCSA cMrHan Bxoaa S.
12.6.1.3 letekTop nepeaHero cppoHTa umnynbca (SYS.RTRIG)
HetekTop nepegHero dpoHTa nmnyneca (SYS.RTRIG) ncnonb3yetcst B criyyae HeobXoaANMMOCTU UMETb peakLmio Ha

NU3MEHEHNE COCTOSIHUSA AMCKPETHOro BXOA4HOro curHana. Ha Bbixoge Q reHepupyetcs eQuHWYHBIA MMMYNbC Mo
nepegHeMy poHTy Bxoaa |.

O6o03Ha4yeHue | Tun gaHHbIX ‘ OnucaHwue
Bxoabl
| | BOOL ‘ Bxog Tpurrepa
Bbixoabl
Q | BOOL ‘ Bbixoa Tpurrepa

FUNCTION BLOCK R_trigger //wmma QyHKLUMOHAJIEHOT'O OJIOKa

VAR _INPUT //oOBsaBieHME BXOIHHX [I€PEeMEHHEX
RT in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€pPEeMeHHBIX
RT out : BOOL;

END VAR

VAR //0OBsABJIeHME JIOKAJILHEIX [I€PEMEHHEX
RTrig 1: SYS.RTRIG;

END VAR

//obmacTs koIa

RTrig 1(I := RT in, Q => RT out);

END FUNCTION BLOCK

12.6.1.4 [letekTOop 3apHero ppoHTa umnynbca (SYS.FTRIG)
HetekTop 3agHero dpoHTa nmnynbca (SYS.FTRIG) ncnonb3yetca B cnyvyae HeOBXOAMMOCTM MMETb peakumio Ha

N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepuvpyeTcs €OUHWUYHBIR MMMYNbC Mo
nepegHeMy (ppoHTy Bxoga l.
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O6o3Ha4yeHne |

Twvn gaHHbIX

OnucaHue

Bxoabl

| |BOOL

‘ Bxop tpurrepa

Bbixoabl

Q |BOOL

‘ Bbixoa Tpurrepa

FUNCTION BLOCK F trigger //mMs dyHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oOBABIEeHME BXOIHHX [I€PEeMEHHHX

FT in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX II€PEMEHHEIX

FT out : BOOL;
END VAR

VAR //oOBaBJIeHME JIOKAJIBHEIX [IepEeMEeHHBIX

FTrig 1: SYS.FTRIG;

END VAR

//obrnacTe KoIa

FTrig 1(I := FT in, Q => FT out);

END FUNCTION BLOCK

12.6.1.5 D-tpurrep (SYS.DTRIG)

D-tpurrep (SYS.DTRIG) ncnonbsyetcs ans ¢opmMmMpoBaHusa UMMyrbca BKMAOYEHUS BbIXOA4A Ha UHTEpBan BpeMeHu
umnynbca Ha Bxoge D, BbIxogHOM nHTepBan 6yaeT CMHXPOHN3MPOBaH C TakTOBOW YacToTon Ha Bxoge C.

Ha Bbixoge Q Tpurrepa nosIBUTCS CUrHam normdeckor «1» mno (PpoHTY TakTOBbIX UMMNYNbCOB Ha Bxode C npwu
HanMuMM curHamna normdeckon «1» Ha Bxoge D. Boaepat Bbixoga Q B curHan noruvdeckoro «0» npou3onger no
PPOHTY TaKTOBbIX MMMNYNbCOB Ha Bxoge C npu Hanu4mm curHana nornyeckoro «0» Ha Bxoge D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXOQ Q B COCTOsIHME NOrnyecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O4 Q B cocTosiHMe normnyeckoro «0».

O6o3Ha4yeHue Tun gaHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
D BOOL Bxog Tpurrepa
C BOOQI TakToBas yactoTa
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa
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FUNCTION BLOCK D trigger //mmsa dyHKUMOHANBEHOTO OJIOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
S in : BOOL;
D in : BOOL;
C in : BOOL;
R in : BOOL;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIHBIX [1€PEMEHHEBIX
Q out : BOOL;
END VAR

VAR //0OBABIIEHME JIOKAJIBHEIX [1€PEMEHHBIX
DTrig 1: SYS.DTRIG;
END VAR

//obiacTe koma
DTrig 1(S := S in, D := D in, C := C in, R := R in, Q => Q out);

END FUNCTION BLOCK

12.6.2 Tanmepbl

*  MMnynbc BKOYEHWS 3agaHHon anuTensHocTn (SYS.TP) 12.6.2.1;

» Tanmep c 3agepxkon BknodeHns (SYS.TON) 12.6.2.2;

+ Tanmep c 3agepxkon oTkntodeHus (SYS: TOF) 12.6.2.3;

*  WHTepBanbHbIn Tarimep (SYS.CLOCK) 12.6.2.4;

* VHTepBanbHbI Tanmep ¢ HegenbHbIM koM (SYS:CLOCKWEEK) 12.6.2.5.

12.6.2.1 Umnynbc BKNOYeHUsA 3agaHHon gnutenbHocTh (SYS.TP)

UmMnynbc BkntoveHns 3agaHHon anutensHocty (SYS.TP) ucnonbsyercsa ans hopMmMpoBaHns MMMNynNbca BKIOYEHUS
BbIXO4Aa Ha 3adaHHbI UHTepBan BpemeHn. Ha Bbixoge Q 6rnoka nosABASETCA CUrHam fornyeckon «1» no poHTY
BxogHoro curHana l. Nocne 3anycka Bbixog Q He pearMpyeT Ha U3MEHEeHWe 3HavYeHus BXOAHOro curHana B TedyeHue
nHtepsana Tuwn. [0 nctevenne nHtepsana Tywn BbIXOQHOW curHan cbpacbiBaeTcs B normdecknii «0».

O6Go3HayeHue | Tun AaHHbIX | OnucaHue
Bxoabl
| BOOL BknioveHue Tanmepa
T TIME OnutenbHoCcTb nMnynbca
Bbixoabl
Q |BOOL | Bbixog, Tarnmepa

FUNCTION BLOCK TP_timer //mmsa oyHKUMOHAJBHOTO OJlOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
END VAR

//obracTe koma

TP 1(I := I in, T := )
//TOoe ms - MUJIJIMCEKYHIE, S — CEeKYHIBE, I — MMHYTH, h — yacwe, d - IHU
Q out := TP 1.0Q;

END FUNCTION BLOCK
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FUNCTION BLOCK TP timer //mmsa OYHKLMOHAJIBLHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
T in : UDINT := 5000;//MuiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
T time: TIME;
END VAR

//obrnacTe kKoma

T time := UDINT TO TIME(T in);
TP 1(I I in, T := T time, Q => Q out);

END FUNCTION BLOCK

12.6.2.2 Tanmep c 3agepxkon BknroyeHns (SYS.TON)

Tanimep c 3agepxkon BkntoveHnsa (SYS. TON) mncnonb3yeTcss ansg onepauvu 3agepXku nepegadn curHana. Ha
Bbixoge Q Tanmepa nosiBATCA CUrHam fiormdeckon «1» ¢ 3agepXkKOM OTHOCMTENbHO (PPOHTA BXOAHOro curHana |
NPOAOIKUTENBHOCTbLIO HE MeHee ANUTENbHOCTU Ton 1 BbIKITYUTCS MO crnagy BXOAHOro curHana.

O603Ha4yeHue | Tun gaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no nepegHemy OpoHTY)
T TIME 3agepkka Ha BKIHOYEHne
Bbixoabl
Q BOOL Bbixon Talimepa

FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIOHBIX [I€PEeMEHHEBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
END_VAR

//obyacTe koma

TON 1(I := I in, T := )
//TOoe ms - MWIIMCeKYHIE, S — CeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := TON _1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
Ton _in : UDINT := 5000;//MmiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
Ton time: TIME;
END VAR

//obrnacTe kKoma

Ton time := UDINT TO TIME (Ton in);
TON 1(I := I in, T := Ton time, Q => Q out);

END FUNCTION BLOCK

12.6.2.3 Tanmep c 3agepxkon BbikmtoveHus (SYS.TOF)

Tanimep ¢ 3agepxkon oTkrntodeHus (SYS. TOF) ucnonb3yeTca onst 3aepXXku OTKMYEeHMs Bbixoda. Ha Bbixoge Q
Tanmepa NosIBUTCS CUrHan norm4eckon «1» no poHTY curHana Ha Bxoge |, oTcHeT BpeMeHW 3a4epKKn OTKITHOYEHNS
Toff HauHeTCs No KaxgoMy cnafy BXOOHOro curHana. lNocne oTkNioYeHMs BXOAHOMO CUMrHana Ha BbiXode MosiBUTCSA
curHan noruveckoro «0» ¢ 3agepxkon Toff.

O6o3HavyeHue Tun AaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no 3agHemMy poHTY)
T TIME 3agepkka Ha BKItoYeHne
Bbixoabl
Q BOOL Bbixon Talimepa

FUNCTION BLOCK TOF timer //mMsa yHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oO®BsABjieHME BXONHBIX II€PEeMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TOF_1: SYS.TOF;
END VAR

//obsacTs koma

TOF 1(I := I in, T := )i
//TOoe ms - MWJIMCEKYHIOE, S — CEeKyHIH, M — MUHYTE, h - uyace, d — OHU
Q out := TOF 1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TOF timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
Tof in : UDINT := 5000;//MmiyimMcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TOF 1: SYS.TOF;
Tof time: TIME;
END VAR

//obrnacTe kKoma

Tof time := UDINT TO TIME (Tof in);
TOF 1(I := I in, T := Tof time, Q => Q out);

END FUNCTION BLOCK

12.6.2.4 UHTepBanbHbIN Taumep (SYS.CLOCK)

WHTepBanbHbin Tanmep (SYS. CLOCK) ucnonb3yeTtca aons opMmpoBaHnNs MMMyrbca BKOYEHUA Bbixoga Q no
YacaM pearnbHOro BpeMeEHW. BpeMﬂ BKMtoYeHna Ton u oTkntodeHus Toff BblXO4a YCTaHaBMBaAKT B KayecTBe
napameTpoB TariMepa.

O6o3HavyeHue | Tun paHHbIX ‘ OnucaHue
Bxopabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbikntoveHns
Mask UDINT BbI60p ncnonb3yembix BENUYUH
Bbixoabl
Q BOOL Bbixon Talimepa

NMPUMEYAHUE
EI YkazaHue nepemeHHon Mask Heobsi3aTensHo.

Ecnu 3HaueHne nepemeHHon Mask He ykasaHo, To No ymonyaHuto 6rok pabdoTaet ¢ mackon Mask = 63
(0b111111),

Mpe:

Mask = 63 (0b111111)

0 6uT — ecnun 1, TO UCNONb3YHTCA CEKYHADI

1 6uT — ecnun 1, TO UCNOMNBL3YIOTCH MUHYTHI

2 6uT — ecnu 1, To NCMNOMNb3YHTCA Yachl

3 6uT — ecnu 1, TO UCNONb3YHTCS OHU

4 6uT — ecnn 1, TO UICNONb3YKTCA MEeCsALbI

5 6yt — ecnu 1, TO UCNONb3YOTCS roapl
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FUNCTION BLOCK CLOCK timer //wmmsa OYyHKLUMOHAJIBHOTO OJIOKa
VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
I in : BOOL;
END_ VAR
VAR OUTPUT //oObaBJIeHME BHXOIOHBIX [IePEeMEHHEBIX
Q out : BOOL;
END VAR
VAR
CLOCK 1: SYS.CLOCK;
END VAR
//obnacTs koma
CLOCK 1(Ton := , Toff := ) ;
Q out := CLOCK 1.0Q;

END FUNCTION BLOCK

12.6.2.5 UHTepBanbHbIN TauMep € HeAenbHbIM LuKIom (SYS.CLOCKWEEK)

WHTepBanbHbI Tanmep ¢ HegenbHbIM LnknoM (SYS.CLOCKWEEK) ucnonesyerca ans popMmmpoBaHnsg umnyrnsca
BKITIOYEHWS Bbixoda Q no yacam pearnibHOro BpeMeHU ¢ y4eToM AHeln Hedenu. Bpems BknodeHus Ton u OTKAOYEHUS
Toff BbIxoga Q n AHW Hegeny paboTebl yCTaHABNMBAKOT B KAYE€CTBE NapamMeTpoB Tanmepa.

O6o3HavyeHue Tun paHHbIX ‘ OnucaHwue
Bxoabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbIknto4eHns
DayOfWeekMask UDINT Bbi6op ncnonb3yembix gHeN
DateTimeMask UDINT BbI6op ncnonb3yemblx BENUYUH
Bbixoabl
Q | BOOL Bbixon Tanimepa

<] |MTIPUMEYAHUE
| 1 | |YkasaHue nepemerHbix DayOfWeekMask n DateTimeMask HeoBsizaTenbHo.

Ecnu 3HaueHne nepemeHHon DayOfWeekMask He ykasaHo, To no ymonyaHuto 6rok paboTtaeT ¢ mackom
DayOfWeekMask = 127 (0b1111111),

Ecnu 3HaueHne nepemeHHon DateTimeMask He ykasaHo, TO Mo yMmon4yaHuto 6ok paboTaeT ¢ Mackomn
DateTimeMask = 63 (0b111111),

lne:

DayOfWeekMask = 127 (0b1111111)

0 6uT — ecnu 1, TO yuMTBIBAKOTCA NOHEAENbHUKN

1 6uT —ecnun 1, TO y4UTLIBAIOTCA BTOPHUKHA

2 6uT — ecnu 1, To yuMTbIBaKOTCA Cpeabl

3 6uT — ecnun 1, TO yUMTLIBAKOTCHA YETBEPIU

4 6uT — ecnn 1, TO y4NTLIBAKOTCA NATHULBI

5 6ut —ecnu 1, To yunTbIBalOTCA Cy6060THI

6 6UT — ecnum 1, TO y4YMTbLIBAKOTCA BOCKPECEHBS

DateTimeMask = 63 (0b111111)

0 6uT — ecnun 1, TO NCNONb3YHTCA CEKYHADI
1 6uT — ecnun 1, TO UCNONBL3YIOTCA MUHYTHI

2 6uT — ecnu 1, TO NCMNOMNb3YHTCA Yachl

3 6uT — ecnu 1, To NCNONb3YHTCHA OHU

4 61T —ecnu 1, TO UICNONb3YOTCA MeCALbI

5 6uT — ecnu 1, To NCNOMb3YHTCA roAbl

FUNCTION BLOCK CLOCKWEEK timer //mma QyHKUMOHAJIEHOTO OJIOKa

267



12 Asbik nporpammupoBanns ST

VAR _INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
I in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
Q out : BOOL;
END VAR

VAR
CLOCKWEEK_I: SYS.CLOCKWEEK;
END VAR
//obrnacTs KoOIa
CLOCKWEEKil(Ton = Toff := ) ;

14
Q out := CLOCKWEEK 1.Q;
END_FUNCTION_BLOCK

12.6.3 NeHepaTOpbI

+ [eHepaTtop npsimoyronbHbix umMnynbcos (SYS.BLINK) 12.6.3.1.

12.6.3.1 N'eHepaTop npsimoyronbHbIX MMNYNbCoB (SYS.BLINK)

leHepatop npsamoyronbHbix umnynbcoB (SYS. BLINK) wucnonbsyetca ans dopMMpoBaHuS MPAMOYrOfbHbIX
nMmnynscoB nynbcauun. Ha Bbixoge Q reHepatopa ¢OPMUPYIOTCA WUMMNYMbCbl C 3adaHHbIMKU  napaMeTpamu
ONUTENBHOCTU BKIMKOYEHHOTO (Texn — CUrHaM normdeckon «1») n otkmoueHHoro (Torkn — curHan norumdeckoro «0»)
COCTOSIHMSA Ha BpeMsi AeVCTBUS yNpaBnsioLLero curHana Ha Bxoge | (curHan norundeckon «1»).

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
| BOOL PaspelueHue Ha paboTty
Th TIME OnNnTenbHOCTb NOrM4eckon egquHNLbI
T TIME OnntensHOCTb NOrM4YeCcKoro Hyns
Bbixoabl
Q BOOL ‘ Bbixog reHepatopa

FUNCTION BLOCK BLINK generator //vMa QYHKLMOHAJIBLHOTO OJIOoKa

VAR _INPUT //oOBABJIeHME BXONHBIX II€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
END VAR

//oBracTe kKoma

BLINK 1(I := I in, Th := , Tl );
//TOoe ms - MWJIJIMCEKYHIE, S — CEeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := BLINK 1.0Q;

END_FUNCTION_BLOCK
FUNCTION BLOCK BLINK generator //mmMa QyHKUMOHaJIBHOT'O OJoOKa
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VAR INPUT //oObaBJIeHMEe BXOIHBIX [IepPEeMEHHEBIX

I in : BOOL := FALSE;

Th in : UDINT := 5000;//MusumicexyHn

Tl in : UDINT := 5000;//MuinucexyHn
END VAR

VAR OUTPUT //0BBaBJIEHNE BBIXOIHBIX [M€pPEMEeHHBIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
Th time: TIME;
Tl time: TIME;

END VAR

//obrnacTe kKoma

Th time := UDINT TO TIME(Th in);
Tl time := UDINT TO TIME(Tl in);
BLINK 1(I := I in, Th := Th time, Tl := Tl time, Q => Q out);

END FUNCTION BLOCK

12.6.4 CyeTumnkum

*  VIHKpeMeHTHbIN cyeT4mK ¢ aBTocobpocom (SYS.CT) 12.6.4.1;
*  YHuBepcanbHbIn cHeTuunk (SYS.CTN) 12.6.4.2;
*  WNHKpeMeHTHbI cyeTunk (SYS.CTU) 12.6.4.3.

12.6.4.1 UHKpeMeHTHbIN cyeT4uK ¢ aBTocopocom (SYS.CT)

VIHKpeMeHTHbIN cyeTumk ¢ aBTocbpocom (SYS. CT) ucnonbsyercs ons nogcyeta 3agaHHOro ymcna umnynbscoe N
(sxog N — yctaBka uucna mmnynbcoB). Ha Bbixoge Q cuyeTyvka MOABMTCA MMMNYNbC CUrHamna nornyeckon «1» ¢
ONUTENbHOCTBIO paboyero umkna npubopa (Tuwmkm), ecnm Yucro npuxogswmx Ha Bxog C MMnynbCoB OOCTUrHET
yCTaHoBMeHHoro 3HaveHus N.

O603Ha4eHne | Tvn AaHHLIX | OnucaHue
Bxoabl
C BOOL Bxopg cueTtumnka
N UDINT YcTaBka cHeTvmKa
Bbixoabl
CuvrHanusauuns JOCTUrHYTOW YCTaBKu
Q BOOL (ANMTENbHOCTb OOWUH LK)
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FUNCTION BLOCK CT_ counter //uma QYyHKUMOHAJIBHOTO

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX

C in BOOL;
N _in : UDINT := 10;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out BOOL;
END VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
CT 1: SYS.CT;
END VAR

//obracTs KoOIa

CT 1(C C in, N N in, Q => Q out);

END FUNCTION BLOCK

12.6.4.2 YHuBepcanbHbIn cyeT4uk (SYS.CTN)

BJoka

YHuBepcanbHbin cyetymk (SYS. CTN) ncnonb3yetca ond npsamoro n obpatHoro cyeta. Onepauns «nNpsiMon cHeT»
BbIMOSTHAETCH NO NepegHemMy PpoHTY MMMyrnbca Ha Bxoge npsamoro cyeta U, 4To yBenMymMBaeT 3HAaYEHNE BbIXOOHOIO
curHana Q. Mimnynbebl, npuxogsiwime Ha Bxod D («oOpaTHbI cyeT»), yMeHbLualoT 3Ha4yeHne Bbixoga Q. B cniyvae
nocTynneHunsa Ha Bxog R curHana nornveckon «1», BbIxof cyeTymka Q yctaHaBnmMBaeTcs B 3HadeHme Bxoga N.

O603Ha4vyeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
U BOOL Bxoa ans npsimoro cyeta
D BOOL Bxog ans obpaTHoro cyeta
R BOOL C6poc cocTosiHMs Bbixoga Ha 3HadveHne N
N UDINT YcTaBka
Bbixoabl
Q UDINT HakonutenbHoe 3Ha4YeHne MMnynscoB

FUNCTION BLOCK CTN counter //mma QyHKUMOHANBHOTO OJOKa

VAR _INPUT //oOBsaBJieHME BXOIHHX [1€PEeMEHHEIX

U in : BOOL;

D in BOOL;

R _in : BOOL;

N in : UDINT := 10;
END VAR

VAR _OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
Q out : UDINT;
END_ VAR

VAR //0OBaBJIeHME JIOKAJILHEIX II€PEMEHHEIX
CTN 1: SYS.CTN;
END VAR

//oBracTe Koma

CTN 1(U := U in, D := D _in, R := R in, N

END_ FUNCTION BLOCK
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12.6.4.3 UHKpemeHTHbIN cyeTumK (SYS.CTU)

MHkpeMeHTHbIN cyeTdrk (SYS.CTU) ncnonb3syetca Ang NnogcyeTa yncna MMnynbcoB, npuxogsawmx Ha exog C. Ha
Bbixoge Q cueTymka NosBMTCS UMMYMbC CUrHana Nnorm4eckon «1», ecnym Yucno NPUXOASALLMX Ha BXO4 UMMYbCOB

AOCTUIHET ycTaHoBMeHHoro 3HadeHust Ha Bxode N (N — yctaBka).

O603HaueHue | Tvn AaHHBIX | Onucanue
Bxopabl
U BOOL Bxop ans npsimoro cyeta
R BOOL C6poc cocTosiHus cyetumnka B 0
N UDINT YcraBska
Bbixoabl
Q BOOL CvrHanmnsauus QOCTUrHYTOW YCTaBKu

FUNCTION BLOCK CTU counter //mmMa QyHKUMOHANBHOTO OJOKa

VAR INPUT //oOBsaBJEeHME BXOIHHX [1€PEeMEHHEIX

C in BOOL;

R in BOOL;

N in UDINT := 10;
END_ VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
Q out BOOL;

END VAR

VAR //oBGbaByieHMe JIOKAJbHEX [IepEeMEeHHBIX
CTU 1: SYS.CTU;

END VAR

//obmacTe koma

CTU 1(C := C_in, R :=

R in, N := N in, Q =>

END FUNCTION BLOCK
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