V) H L

OWEN Logic (Bepcusa 1.13)

Owen
Logic

PykoBoacTBo nosnb3oBaTens

Bepcus 1.41



CopepxaHue

1 O NP OTPAMME....c.uiieuieiuireeasreassrrnasrenssrrnasssrnsssenasssensssenasssenssssnnsssennsssnnsssmnnsssensssesnsssennsssnnsssennsssnnnns 5
1.1 TPEOOBAHUMS K TTK ... ittt e e e e e e e e et e e e e e e et e e e e e et e e e aaeeeanaas 5

1.2 Vicnonb3yemble aB0PEBNATYPLI Y TEPMUHDI ..........eerneeerieeiteeetteeeteeeateeeaaeesteeeaaeesteeesnaasannas 5

2 OMNMUCAHME MHTEPMICMCA ... ieeuuriinnniiiasirrnnssenasasennsserasssenssssrnsssennsssnnssssnnsssenssssnnsssensssmensssennsssensssennssnnns 7
2.1 TTIBBHOEG MEHHO ... ettt ettt ettt e et et e et e et e e e th e et e et e bt et e et et e e e e e e et e e e eaneeean s 7

2.2 TTAHEIIM MHCTPYMEHTOB ....eetieeteit et e et e et e et e et e et e et e et e et e e e e et e et e et e e e e e e ee s eeaneetneeaneeaneeaneesnaen 9

2.3 T1aHENb BUBITNOTEKA KOMIMOHEHTOB. ....ceeeutu i eeeeitiieeeeettieeeeettnaeeeettn s aeeeeataaaaeeettn s eeeeesnnaeeeestnnaaeees 10

2.4 TTAHEIID CBOMCTBA ... eeettueeeeiti i eeeeetii e ee ettt e e eeeeta s e e e eata e e e eeeta s e e e estntaeeeeat e eeeeetenaeeeeeannaeeeestnnaeaees 12

2.5 T1AHEIB [TEPEMEHHDBIE. ... i e et e e e e e e et e e e et e et e e e e et e e e e e e ea s e e e et e et aenneenns 13

PGl - ToTo T T 0103 =T PP 15

D A O oo ie= ot Yo £o} <1 1 T 16

2.8 MeHeMKEP M PEAAKTOP IKPAHOB ... eeieetneeeeetu e aeeeeta e aeeeata s eeeetta e e eeeataaeeettn s aeeeetnn s eeeestnnaaeees 17

B B Y- B ToY =38 1Y o2 == x 1= 7 T < 20
3.1 TIPUHUMN BbINOSTHEHUS MPOTPAMMDBI . etieetieeteetaeeaeea e et eeteeaeeaeea e et e et e et eeaneeseenaeteeeaenaaenns 20

3.2 PaspaboTka NpoeKTa N MOPALOK PABOTBI .......eeieitieeetiiiiieeeeeiie e e e et eeeeat e e ee et e e e eeetn e e eeeannnnns 21

3.3 Pa3pabOTKA MPOTPAMMDI ... .eeuueerueeeieteeateeeteeaaeeetaee et eeesaeeeanaeestaaesneessnaesannaassnaeesnnaeesnaeesen 22
3.3.1 BrIOK KOMMEHTAPMEB ... . eeietieeeeeit e e ettt e e ettt e e e e eet e e e ettt s e e e eett e e e e eetbneeeeetan s eeeenbnaeaaes 24

3.3.2 BITOK MIEPEMEHHOM ....cvtiieei ettt et et e e et e et et e e e e et e e e eaa e eees 25

B TR TG B =Y (o1 1o ) o = = [N 27

3.3.4 TINHMNS BAOEPMKKM. .. ceeeeti e ettt e ettt e e ettt e e e ettt e e e ettt e e e e eeab e e e e eett e e e e eetan e e eeentaaaaaes 28

3.3.5 BrIOK CETEBOM MEPEMEHHOM .....eeeeitieeeeitt e e ettt e e e eeet e e e e etta e e e eeat e e e e eett s e e eentan e eeeentnnaaeaes 28

3.3.6 BIOK UTEHUNA/3ANMUCU B DB ...t e e e e een 29

IR I A =Y (o Qo= oo o F= T = = T T S 30

3.3.8 [1epEHYMEPOBATE KOMIOHEHTDB ... e eeeueeeee e eeeaeeeau e eaen e aean e eea e eeeneeeen e eeennaeennaeeennaeennaeenen 31

3.3.9 TTOPAOOK MCTIOTMHEHMST ... .euninieieeii et e e e e e e e et e e e e e e e e e e e e et e e e e et e et e e e e en e an e saananns 32

3.4 MNporpamMMMpPOBaHNE ANCTINEA MPUBOPE ... .eeeueeen et ee e e et e e e e e e e e e e eea e eeaneeeeaeeenaeennaeeeen 32

3.5 PEKUM CUMYTISITOP@. . eetteeeeett e ettt ettt e ettt e e ettt e e ettt e e e e e bb e e e ettt e e e e eba e e e e eeba e e e eennanas 37

3.6 HacTpoiika nopta v NOAKITHOUEHNE MPUBOPE .. .ceevvueeeeiiiiieeeeiiieeeeeeeieeeeeaia e e e eeaieeeeeaneaeaeeannnnns 41

ARG T 17 Tt pToTo a0 Y= 1Y 1Y TN = 3y o] (oY o] o L 43

R @7 1=Ta (T T Mol T oTo 1Y g = ISP 43

3.9 MEHEIKEP KOMMOHEHTOB ....uuitieiteiteeteeteeeta e et e e e e e et e et e ea e ea e ea e et e et e et e eaeea e ea e et eetneenneenns 44
3.10 PaB0OTa C MAKPOCAMM.......cceuneeeneeei e e e et e e e e e e e e e e e e e e e e e e et e e et e e e st e e st ee et e seaeeeanaeeeen 47

4 HaCTPOMKA NMPUOOP@ «...ieuuiiiiniiiieiiiiasiriaussrmnssrrasssennssrassssnnsssenssssnnssssnssssnnssssnssssnnsssmensssensssnnnsssnnnnees 54
S I T o T P 54
T T I 55

G I =Y oo o117 (] P 57
4.3.1 PaboTa No NPOTOKOMY MOADUS ........ciiiiiiieiiiiiie ettt e et e e e e e eeneas 58

4.3.2 PEXUM MASTEE ... .ttt ettt e e e e e e ean 62

4 3.3 PEKUM SIAVE ... e e e ean 66

4.4 MOLYIIN PACLUMPEHMST ...eeneeeeeeeeeeet e et e e e ee e e e e e e e et e e e e e e e e e aa e e aa e e an e e ea e ea e en e en e et eetaennaenns 68

TR = o e I =123 ) (e 1= N 70

S TIEPEMEHHDIE ...c..ccuieeiiiiiie e s s resre s sms s rma s rma s rmarasssasssmassnsssnsssnsssnsssnsssmsssmsssnsssnsssnssrnssmnnsnnnsrnsnrnnnenn 72
5.1 TUMBI MEPEMEHHDBIX ....eu et et et e et et et et e et e et e e e et e et e et e e e ea e et e et e et e et e ea e et e et e et eenneenns 74

5.2 CEPBUCHDBIE MEPEMEHHDIE ......ueivueeitieeeii e eeete e et e e et e e et ee et e e et e e e et e eeaa e eateessaneestnaeesnneeranaeeeen 74

5.3 IepeMEHHBLIE NMHTEPMIEMCA CBABM......ceuieitieiteetaeeie et et et et e et e et e e e e et e et e et e ea e et e et e et aenaenns 75

LI S [ 51 Lo =Y T 77
R ¢ T 77
6.1.71 JTOTUUECKME DYHKLIMM ...ttt et e et e e e e e e e e e e e ean e e e ean e eeanaeeeen 77

0 P T T 0 NN T PO PPN 78

I 1 (O - TN 78

S O T N TP 79

6.1.1.4 Uckntovarowee VI (XOR).....oouuiieii e e 80

6.1.2 APUDMETUHECKNE TDYHKLINM ...t eeeeeii e e e ettt e e e et e e e ettt e e e ettt e e e eetb e e e e eeban s eeeenbnaeaaes 80

6.1.2.1 CrioKeHME (ADD, TADD) .....uiiiiiii e 81

6.1.2.2 BbluMTaHNE (SUB, fSUB) ....iiiiiii e 81



6.1.2.3 YMHOXEHME (MUL, FMUL). ..o e 82

6.1.2.4 [eneHne (DIV, TDIV) ... oo e 82

6.1.2.5 [leneHne ¢ 0CTaTKOM (MOD)......... i 83

6.1.2.6 BosseaeHune uncna B cteneHb (FPOW) ... 83

6.1.2.7 B3atne moaynsi oT Uncra (FABS) ... 84

6.1.3 DYHKLINN CPABHEHMS ...t eeeeeite e e et e e ettt e e e ettt e e e eett e e e e eeta e e e e eeba e e e eeetan e eeeennnaaeaee 84
I T I == o T L PP 84

6.1.3.2 BOMBLUE (G, FGT) ittt et e e e e e e et e e e e e e 85

6.1.3.3 BbIOOP (SEL, FSEL) ...uiiiiitiiieieii ettt 85

6.1.4 COBUTOBDBIE QOYHKLIMIM ...t eeetieeeet e e et e e ete e et e e et e e e e e e et s e e aa e ae e e e aa e ee s e e enneeesnneeennaeesen 86
6.1.4.1 MNMobwnToBbIN nornyecknii cABUM BNEBO (SHL)........coooiiiiiiiiii e 86

6.1.4.2 NobutoBbIN Nnormdecknii caBur BNPaBo (SHR) ......oooviiiiiiie e 86

6.1.5 BUTOBDBIE QOYHKLIMM ... etieei e e e et e e et e et e e e e et e e e e e e e e e e e e e e e e e e aneaaneesnaeannns 87
6.1.5.1 UTeHNE BUTA (EXTRACT) .ouniiiii ettt e et e e e e eeaaas 87

6.1.5.2 3anMCb OUTA (PUTBIT) .oeutiieieiii ettt e e s e e e e e e e eeenns 88

6.1.5.3 etNPaTop (DC3B2) .. covniiii i 88

6.1.5.4 LUNPPATOP (CD3B2) ...uuiiiiiii et e e e e e e e e e e eeaaas 89

6.2 DYHKUMOHATBHDBIE BITOKM . ....ceetti ettt ettt e et et e e e ettt e e e et e e e e eaa e e e eetaaas 90
L 02 B o) =T ) PRSPPI 90
6.2.1.1 RS-TpUrrep C NPUOPUTETOM BbIKITIOUEHMS .....vvneeeeeeeeiieeieeieeae et e eteete et eeaeenneens 90

6.2.1.2 SR-TPUITEP C NPUOPUTETOM BKITHOUEHUIS .. eevvieeeeeeiiieeeeeiiieeeeeati s e eeeannn e eeeennneeeeeenns 91

6.2.1.3 detekTop nepegHero dpoHTa umnynbca (RTRIG).......ccouiiiiiiiiiiiiii e, 91

6.2.1.4 Oetektop 3agHero poHTa UMNynbCa (FTRIG) ..o 92

6.2.1.5 D-TPUITEP (DTRIG) ...t e e e e eeanas 92

LI - 1V 1T o =) P 93
6.2.2.1 Mnynbc BKIOYEeHUs 3agaHHON ANUTENBHOCTU (TP) .o 93

6.2.2.2 Tarimep ¢ 3agepKKor BKITHOHEHUS (TON) ...t 94

6.2.2.3 Tarmep ¢ 3agepkkor oTKITUEHUS (TOF) .. ... 94

6.2.2.4 NHTepBanbHbi TaUMepP (CLOCK). ... 95

6.2.2.5 NHTepBanbHbIN TanmMep ¢ HeaernbHbIM LnknoM (CLOCKWEEK)............ccccceveeeinnnee. 96

LI B =T =T o= s o] o] o) PSRRIt 97
6.2.3.1 l'eHepatop NpsamMoyronbHbIX MMNYNbCOB (BLINK) .........coooiiiiii i, 97

B.2.4 CUBTUMKM ...t ee e e ettt et e et et e e e et e e e e e e e e e e e e e et e et e et eaneeaneesnaesnnns 98
6.2.4.1 NHKpeMeHTHbIN CHETUUK C @aBTOCOPOCOM (CT)...cvviiiiieiiiiiiie e 98

6.2.4.2 YHmnBepcanbHbIN CHETUMK (CTN) ... 99

6.2.4.3 NHKpeMEHTHBIN CHETUMK (CTU)...uuiiiiiiiii e e 100

Ol =TT o] o PSR PTR 101
6.2.5.1 TINO-perynaATOP (PID) ... et eaan s 101

LSRG 1V F= T q oo Y7 Y Iy oo =Y - T 104
6.4 ONMEMEHTDBI YIIPABIIEHMST ... eeee et eeet e e e e e e et e e e e e et e e e e e e et e e e ea e e eaa e eea e eean e eeenaeeenaaeanaeennaaes 105
Lot 1V 1= 1 - T TP PPN 106
6.4.2 BBoA/BbIBOA (INY/FlOAL) .....ceeeeie e 107
6.4.3 BBOA/BBIBOA (DOOIEAN) ... .cvniiiiiiiii et 109
B.4.4 [IMHAMUMUECKUIM TEKCT «.vnienetneeneen et e et et e et e et e et e e e e e e ea e et e e e et ea e s e e eea e et eeaeesaesenernaen 111
6.4.5 KombuHnpoBaHHbIN CNMCOK (COMBOBOX) ......c.uiiiiiiiiiiiie e 113

7 PabOTaA C MPUOOPOM. ..c.uieueiiiiuiiinniiiiairennsrnnsssrnsssenassrnnsssrasssressssensssmnnsssensssennsssennssssnsssssnsssnnnssnen 116
7.1 VIHODOPMALINS O MIPUOOPE .. et eeeiteee et et e et e e e e et e e et e e et e e e et e e et e e eete e et e e et eeannaes 116
A =T =YY L TR 74 - T PP 116
7.3 OBHOBREHNE BCTPOEHHOTO TTO .....iiiti it e e et e e 117
A 1O o 17 o o)1 - TP TRPPPRPPN: 119
7.4.1 FOCTUPOBKA BXOMOB... ... etvtuettuetetneestaaeestaaestaeestaaessaeeesaaessnaaesnaeesteeesnaesnnaessnaaesnnaaes 120
7.4.2 FOCTUPOBKA BBIXOOB .....ivtueetuetataeestiaeeataeestaaee st aessaeaesa e ssteeesaaeesnneeesnneesnnaaesnneesnnaaes 121

8 CMEHA LIENTEBOM MITATIIOPMDI ...ceuuiiiinirinerriassrrnsssennsasrnnssseasssressssensssrnnsssensssrnnsssensssssnssssensssnnnssnen 123
O PaCLUMPEHMEA . ..c.ieeireiireiieeseeas e s rnsrnasrnsrmassmssmassnsssasssnsssmsssmsssnssnnsssnsssnsssnsssnssnnssnnsssnnssnnssnnsrnnnrnnns 124
9.1 MACTED TUP@KMPOBAHMSI.... .. eereeerneieeeteeeteeteeteeteeaeeaeet e et e et ee s eeaeeseetneetneeanaeanaesnaesnnesnnes 125
SIZRCT (e x (o]0} Y eay oTo) Toa =T I = N @ = P 131
9.3 3KcnopT YCTPOMCTBA B OWENCIOUG. ... .ccvuiiiiiiciie e e e e e e 132
10 COUETAHMSA KITABMLL. ... eeeeeneneeereanssrermnssssrrrmnssssernasssssennnssssmennnssssmennsssssennnnssssennnnssssennnnsnsrennnnssses 135
11 TIPUMEPbI MPOEKTOB .. .c.uieuuieereeriarensreasrnsssnasseasseassesssenssnnssenssnnssenssenssensssnssenssenssenssenssnnssenssennsen 136
11.1 BknioyeHue cBeTa C aBTOMATUHECKUM OTKITHOUEHUMEM ... .cuuuiiineieneeeiieeeeeeeaeiiaeeeaeeeanaeaenaaeens 136



11.2 ABTOMaTU4eCcKoe ynpasneHne NeKTPOMOTOPOM MELLUATKM ...c....eeuueereeeeeeaeeiaeeaaeeeneeennaeees 139

11.3 BbIBOA, 3HAYEHUS NEPEMEHHOM HA SKP@H ..evueerneeineeineeieeeeeae et e et e et e e eeaaeea e et e et e eaneeaneennaeen 142
11.4 3agaHne YCTABOK TANMEPOB € DKPBHE «...cuuneerueeenaaetneeenaaetneeenaaeaneeeanaaeenaaeennaeeennaaennaeeen 144
11.5 MogakntodeHme MP200 k OwenCloud yepes w3 NMM210 no npotokony Modbus RTU............. 145
11.6 YnakoBKa/pacCnaKOBKA OUT/LEIBIX UMCETT ......cevueeiiteeiiieeeeteeeetieeeete e e et e e et e e et e e s eeeateesnneeees 149
11.7 OBpaboTka BUTOBLIX NEPEMEHHDBIX C MOMOLLLBIO MACKM ... ..uueirtneeeineeetineeeieeesineesneeeaneesnnaeeens 150



1 O nporpamme

1 O nporpamme

OWEN Logic — cpega nporpammupoBaHus, MpegHa3HadeHHast Ans CO34aHusl anropuTMoB paboTbl
KOMMYTaLMOHHbIX NPUBOPOB, OTHOCALLUMXCA K Knaccy nporpaMMupyeMbix pene, B 4acTHOCTM, NpubopoBs
cepum MP1xx, NMP200 n naHenu UIMIM120 nponssoacTtea komnanum OBEH.

OWEN Logic nossonder nonb3oBatent paspaboTtartb nporpammMy asTomMartu3auum CucTeMbl MO
COGCTBEHHOMY anropuTMy K 3anucaTb ee B 3SHeproHes3aBMCUMYIO namsTb npubopa. [ns coctaBneHus
nporpaMmsl ncronb3yetcs rpadundecknin A3blk FBD, koTopbIn NpuMeHaeTcs B LMAPOBBLIX 3MNEKTPUYECKUX
cxemax.

lMepeyeHb npubopoB, Ans NpPOrpaMMMPOBaHUS  KOTOPbIX MOXeT wucnonb3oBatbcd OWEN Logic,
npeacTaeneH Ha canTe komnaHun OBEH.

1.1 Tpeb6oBaHus Kk MK

Ona pabotel OWEN Logic Tpebyetrca onepaunoHHasa cuctema Windows XP/7/8/10 n nporpammHas
nnatdopma «. NET Framework» Bepcun 4.0. vnm Bblwe. Ecnn nporpammHas nnatdopma «. NET
Framework» He ycTaHOBrneHa, TO 3anpoc Ha ee YCTaHOBKY NOSIBUTCH aBTOMaTUYECKU.

MwuH1manbHasa koHUrypaums:

* npoueccop Intel Atom 1.5 Mw;

* onepartuBHas namsaTb 1 6;

« cBobogHoe mecTo Ha aucke 100 MO;

* cBobogHbIi USB nopT ons noakntoyeHns npmubopa;
* KnaBMaTtypa u Mbillb;

* pgucnnew c paspeweHvem 1024 x 768.

PekomeHayemasi KOHUrypaums:

* npoueccop Intel Core i3 2 I'Tw;

* onepaTtuBHas namsTb 4 ['0;

« cBobogHoe mecTo Ha aucke 200 MO6;

* cBobogHbI USB nopt gnst nogkntoyeHns npmbopa;
e KnaBmartypa v Mblllb;

* pgucnnewn c paspeleHmem 1280 x 800.

MogkntodeHune K IHTepHeTy TpebyeTca s cnegyowmnx AeNCTBUN:

» obHoBneHne OWEN Logic;
+ 3arpyska LWabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska makpocoB B MeHenxepe KOMMNOHEHTOB.

1.2 Ucnonb3yemble abopeBuaTypbl U TEPMUHDI

FBD (Function Block Diagram) — rpaduyeckuii 3bik gnarpaMmm yHKLUMOHaNbHbIX OIT0KOB,
KOTOpPbIV NpegHa3HayveH Ans BU3yanbHOro nporpaMmmmnpoBaHus.

KommyTaunoHHas nporpamma, nporpaMmma — pa3paboTaHHbIN Nofnb3oBaTernieM Ha CXeMe NpoekTa
anropuTtm paboTbl ANg nocregytoLen 3annucu B npnbop.

KoHTeKcTHOe MeHI — areMeHT rpadmyeckoro nHtepderca, npeactaBnstoLmin cobor cnmcok
KOMaH[, Bbi3blBaeMblli Nonb3oBaTeneM Ansi Belbopa HeobxoaumMoro 4encTBusa Hag, BbiGpaHHbIM
obbekToM. B OWEN Logic Bbi3biBaeTcs Haxkatuem KM no ob6bekTy.

Nornyeckun curHan («curHan») — aAMckpeTHas pusmyeckas BenmunHa (HanpsXkeHue unu Tok),
NpMHMMaloLLast TONbKO ABa 3Ha4YEHUS: BKITKOYEHO — COOTBETCTBYET JTIOMMYECKOM «1» (For. «1»), n
OTKMNIOYEHO — rnorn4eckomy «0» (nor. «0»).

JIKM — neBasi KHOMKa MbILUW.

Makpoc — cyHKUMOHanbHbIN 610K, pa3paboTaHHbIV Nonb30BaTENEM.



1 O nporpamme

O3Y (OnepaTnBHOe 3anomMuHatoLiee YCTPOMCTBO) — SHEPro3aBncKHMas YyacTb namaTu npubopa, B
KOTOPOW BO BpeMs paboTbl XpaHUTCS BbIMOMHAEMbIV KO MPOrpamMmbl, a Takke BXOAHbIE, BbIXOAHLIE U
NPOMEXYTOYHbIE AaHHble, 0bpabaTbiBaemble MPOLECCOPOM.

N3Y (MocTtosiHHOe 3anomuHarowee YCTPOMCTBO) — SHEProHe3aBrcumMas naMsaTb, KoTopas
NCNonb3yeTcs ANA XpaHEHUA MaccrBa HEU3MEHSIEMbIX AaHHbIX.

MK — nepcoHanbHbI KOMNbIOTEP.

MKM — npaBas KHomMka MbiLlu.

MO — nporpammHoe obecneveHue.

Mpeob6pa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntoyaercs K IMK.

Mpubop — nporpammmpyemoe ycTponcTeo, Hanpumep MNP200.

MpoekT — dhaiin, co3ganHbii B OWEN Logic, Bkntovatowmn B cebs nporpaMmmy U HacTpOrKu Ans
nocnegytoLlero xpaHeHus Ha K.

CnoTt — pasbeM B Npubope AN NOAKIIYEHNS nHTepdeica CBS3N UM MOAYNS pacLUMPEHus.
YcTaBKka — 3agaHHOe 3HaYeHve napameTpa PyHKLUMOHabLHOro 6roka (YCTaHOBMNEHHbLIN PEXUM).
PyHKUNOHanbHbIN 610k (PB) — CTpyKTypHas eaMHuLa NporpamMmbl, KOTopas Nocre BbiNOMHEHNS
Bbl4aeT ogHoO unu 6onee 3HavyeHUn. MoxeT ObITb CO30aHO MHOXECTBO NOUMEHOBAHHbIX 3K3eMMMsipoB
(konuin) yHKUMOHanbHoro Groka.

DYHKLUA — CTPYKTYpHaAsa eauHuLLa NporpaMmbl, KOTOpas Nocne BbiNONMHEHWS BblAAET TOMNbKO OAHO
3HayeHue. PyHKUNSI HE XPaHUT MHpOpMaLMIO O CBOEM BHYTPEHHEM COCTOSIHUW, TO €CTb BbI30OB
YHKUUN C OQHUMM U TEMM e (PakTUYECKUMM NapaMeTpamMu BbiAAET TO XKe 3Ha4YeHme.

Xoncrt, cxema — none Ans pasMmeLleHns rpaduiecknx KOMNOHEHTOB NPOEKTa N peaakTMpoBaHuUs
COEAVHUTENBHbIX Lienen Mexay HUMu.

Lmnkn — Bpemsi BbINONHEHUS Np1OOPOM 3a4aHHOW NporpamMmbl (3aBUCUT OT KONMYecTBa
BbINOMHSAEMbIX OrnepaLmi B NPOrpaMmMHbIX Liensx).

ACMNN3Y (AnekTpoHHO-CTupaemoe MNMporpammupyemoe NMNoctosiHHoe 3anoMuHaloLee
YcTpOMCTBO) — YacTb UHTErpanbHOM CXeMbl MUKpOMNpoLLeccopa, KoTopas cnosb3yeTcs Ans

XpaHeHnda OaHHbIX.



2 OnucaHue nHTepderica

2 OnucaHue uHtepcenca

Mocne 3anycka OWEN Logic Ha moHuTope [NK oTkpbiBaeTcst [laBHOE OKHO:

8 OWEN Logic

Pafin  Bua [pwSop Cepeuc  Pacwwpenwa  Nomows

00O

MepeMeHHble

Momck

Cebinka Ha Cxemy nepemenHoin

I oToBpaxeHuA coeInok
BbISEpUTE NEpEMEHHYID

BufinMoTeKa KoMNoHEHTOB L =

CeoiicTsa Lo =

EE

1. MpuGop He nomxnioyeH 1. COM3 | .

[MaBHOE OKHO COOEPXUT:

* rnaBHoe MeHio 2.1: ®aun, Bua, Npubop, CepBuc, Pacumperus, NMomolub;

* naHenu 2.4 NHCTPYMEHTOB;

* naHenu bubnuoteka komnoHeHToB 2.3, CBolicTBa 2.4 1 NepeMeHHble 2.5 (00 OTKPbITMSA UK
CO3[aHuNs NPOEKTa B HUX HET nHdopMaLmm);

+ pabouyto obnacTb 2.6 npoekTa — none pefakTMpoBaHUs NPorpaMMbl (40 OTKPbITMSA UK CO30aHNSA

NpoekTa nycToe);

* CTPOKY COCTOSIHUA 2.7 B HWXHEN YacTu rNaBHOro OKHa, NoKa3sblBaoLLYy0 MHopMaLns 0 AOCTYMHbIX
pecypcax npubopa n nogkntodeHmm Kk OWEN Logic.
*  MeHe[xep 3KpaHoB (JOCTYMNEH TONbLKO AfS NPOEKTOB

2.1 T'naBHOE MeHIo

dann

HoBbI npoekT

CospaHue HoBoro npoekTa. TeKyLUMii NPOEKT 3aKpbiBaeTcs, nepes
3aKpbITMEM ByLeT NPeanoXeHo COXpaHUTb NPOEKT

CmeHa ueneBowu
nnatdopmbl

BbI30B OKHa cMeHbl Moandukaummn Nnpubopa Ans npoekrta

OTKpbITb NPOEKT

OTKprTI/Ie paHee COo30aHHOIo N COXpaHeHHOro npoekTa

CoxpaHuTb TeKyL1Hn
OOKYMEHT

CoxpaHeHme TeKyLlero npoeKkTta

CoxpaHUTb NPOEKT

MepecoxpaHeHne NpoekTa Nog TeKYLLUM NMEHEM

CoxpaHUTb NPOEKT Kak

CoxpaHeHMe npoeKTa nog HoOBbIM UMEHEM UInn B Apyrom Mmecrte

Cospartb thann ¢ Knoyom

CospgaHue harina c kntoyom (nogpobHee cm. MacTtep TupaxmpoBaHus )

CBeneHunA o NnpoekTe

BblI3oB OkHa cBegeHun o npoekte 3.8

CospgaTb Makpoc

Bbli3oB pegaktopa makpocos 3.10

CoxpaHuTb Kak HOBbIN
Makpoc

MprCBOEHNE MMEHU MAKPOCY M COXpaHeHWe (KHOMKa HeakTUBHa, Noka He
OTKpPbIT PeaakTop MakpocoB)

Mmnopt makpoca u3 danna

MmnopT makpoca 13 canna B Gubnmoreky KOMNOHEHTOB

AkcnopT makpoca B ¢hann

OKcnopT Makpoca Anst coxpaHenus Ha MK
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MeHe.q)Kep KOMMNOHEHTOB

Bbi3oB okHa MeHepkepa KkomnoHeHToB 3.9

MevyaTtb

MNeyaTb cxembl OTKPbITOro NpoeKTa

MocneaHwne NpoeKkTbl

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixopn Bobixog ns OWEN Logic

Bua

OTmMeHUTbL OTmeHa nocnegHero AenNCTBUs B MPOeKTe
BocctaHoBUTb BoccTaHoBneHe 0TMeHeHHOro AenNcTBuS

MHgukaTopbl COCTOAHMN

BkntoveHne/oTkIo4YeHe MHANKaTOPOB B CTPOKE COCTOSIHUN 2.7

MaHenb 6ubnuoTrek

CkpbITb/0TOBpa3nTb NnaHens bubnunorteka koMnoHeHTOB 2.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3uTb naHens Ceonctea 2.4

NMepemeHHble

CkpbITb/0TOBpPa3nTb NaHenb MNepeMeHHble 2.5

MeHeaxep aKpaHOB

CkpbITb/0TOOpa3nTb MeHempkep akpaHoB 3.4 (MEHIO AOCTYMHO Ais
npnbopoB ¢ ancnneem)

COpocuTtb pacnonoxeHue
naHenen

C6poc nonb3oBaTenbCKMX HACTPOEK MOSOXEHNS NaHenen u Bo3Bpar K
HacTporKam Mo YyMON4YaHuIo

Mpubop

3anucaTb nporpammy B
npubop

3anyck 3anvcu cosgaHHon nporpaMmbl B NMpubop (KHoMKa HeaKTUBHa,
NnoKa He NMogKI4YeH npmodop)

O6HOBUTL BCTpoeHHoe MO

3anyck 0GHOBNEHUs NPOLLMBKIX NOAKMHYEHHOro Npubopa

UHdopmauusa

BbI30B OkHa ¢ Hbopmaumen 7.1 0 nogkno4eHHOM npubope

Tabnuua nepeMeHHbIX

BbI30B OkHa Ang paboTbl C nepeMeHHbIMU 5 B NpoeKTe

KOcTtupoBka Bxopnos/
BbIXOO0B

BbI30B OKHa HOCTMPOBKK 7.4 (KHOMKA HEAKTMBHA, NMOKa He NoaKIYeH
npuoop)

HacTtpoika npu6opa

BbI30B OKHa HacTpouku npubopa 4

HacTpoiika nopTa

BbI30B OKkHa HacTponku nopta 3.6 cBsi3n ¢ npnbopom

CepBuc

MepeHymepoBaTb
KOMMOHEHTbI

M3meHeHune Hymepaunn ®b B pabouen 30He npoekTa

Pexxum cumynsatopa

3anyck pexuma cumynsaumm 3.5

Pexxum OFFLINE

BknioueHue/oTknoveHue 3anpeta onpoca npubopa no USB

PacwupeHus

[i]

NMPUMEYAHUE

MeHio PaclumpeHus no ymonyaHuio CoaepXnT oanH NYHKT — YnpaBneHue paclumpeHUsiMu.

Opyrve nyHKTbl NOABNSAOTCA NO Mepe YCTaHOBKW pacluMpeHnid, nogpobHee cM. pasaen

PacwunpeHus 9.

YnpaBneHue
paclumpeHnaAMm

BbI30B OKHa ynpaBneHus pacumpeHnamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnus Jkcnopt yctporctea B OPC 9.1
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AkcnopT ycTponcTea B
OwenCloud

3anyck pacwmpeHus kcnopt yctporctea B OwenCloud 9.3

MacTep TMpaxupoBaHus

3anyck pacwmpenus Mactep TupaxuposaHus 9.1

Momowb

ABTOnpoBepka HOBOro
penusa

BkritoueHune/oTknio4eHne aBToMaTUYECKON NPOBEPKN HOBLIX BEPCUIA 1
penun3oB OWEN Logic Ha cepBepe 0O6HOBNeHUs

MpoBepuTL OGHOBMEHUS...

BbI30B OkHa AN NpoBEpPKM M YCTaHOBKM HOBbIX Bepcun 1 pennzos OWEN

CnpaBka

Bbli3oB OkHa cnpaBku

Uctopusa sepcum

Bbi3oB B 6paysepe cTpaHuupbl co cnvckom Bepcuii MO n onncaHmem

O nporpamme

BbI30B okHa nHbopmauun o Tekyuen sepcun OWEN Logic

2.2 [NlaHenNn MHCTPYMEHTOB

MaHenb MHCTPYMEHTOB

DO DR -~ 49U

D HoBbI# npoekT

CosnaHwve HoBoro npoekTa. TekyLuii NPOoeKT 3akpbiBaeTcs, nepeq
3aKpbITUeM GyLeT NpearioKeHo COXPaHUTb MPOEKT

OTKpPbITb NPOEKT

OTKprTI/Ie paHee CoO34aHHOIo N COXpaHEeHHOro NpoeKkTa

CoXxpaHUTb NPOEKT

CoxpaHeHue TekyLero npoekTa. lNpy nepsom coxpaHeHun
BbI3bIBAET OKHO 41191 MPUCBOEHUSI UMEHN dhanny

Mevatb MeyaTb CXeMbl OTKPbLITOrO NpoekTa

KonupoBaTtb KonnpoBaHue BbigeneHHoro B paboyen obnactu anemeHTa
BcraButb BcTtaBka ckonmpoBaHHOro anemMeHTa

OTMeHUTbL OTmeHa nocnegHero AeNCTBMSA B NPOEKTe

BoccTtaHoBUTHL BoccTaHoBneHne 0TMEHEHHOTO AENCTBUS

npubop

3anucarb nporpaMmmy B

3arnyck 3anvcu cosgaHHo nporpaMmbl B Npuoop

UHdopmauusn

BbI30B OKHa C MHG)OpMaLuUnen 0 NOAKMYeHHOM npubope

Q|| 2 | ) |GF O BY

HacTpowkn npu6opa

BbI30B OKHa C HacTpoiikamu npubopa

E Tabnuua nepeMeHHbIX

Bbli3oB okHa ans pa60TbI C nepeMeHHbIMUN B NPOEKTe

MaHenb oTnaaku

=
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>

Pexum cumynsiTopa

3anyck pexuma Cumynsmmn

Mopsaok ucnosiHeHus

N3ameHeHWe nopsigka BbIYMCNEHUS 3HAYEHUIA Ha BbIXxoaax
nporpamMmbl UN1 Makpoca v nopsaka nepegayn 3Ha4eHun no
o6paTHbIM CBA3AM

Q
g I

NMepeHymepoBaTb
KOMMOHEHTbI

N3meHeHune Hymepaunn ®b B paboyen 30He npoekTa

OnucaHune paboTbl C CUMYNATOPOM NpuBeEAEHO B pasaene Pexum cumynatopa 3.5.

MaHenb BcTaBKU

: vv C N N WR | =Bl ~F
A - A0 +00+» X X X
Brnok kommeHTapueB [obaBneHne KOMMEHTapKsA Ha CXeMy NPoeKTa
v HUN K
< Cosna ev6no a . | Co3gaHue Grnoka ansi 3anucu 3Ha4eHus! B NepPeEMEHHYI0
BbIXOAHOMW NepeMeHHON
v Co3spaHue 6noka .
4 o HK K s1 CYATLIBAHMS 3HAYEHUS U3 NEPEMEHHON
- BXOLHO NepeMeHHON CospaHue 6rioka ons ¢ a 3Haye 3 NepeMeHHo
C
- Co3panue bnoka CosgaHue brioka ¢ prkcMpoBaHHbLIM YACNOBbLIM 3HAYEHNEM
KOHCTaHTbI
B JInHua 3apepxkn CosgaHue 3agepxku Ha 1 umkn
N CospaHue ceTeBOM CospgaHue brioka nepeMeHHON, 3Ha4YeHne KOTOpOW 3agaeTcst No
1 BbIXOZAHOW NEPEeMEeHHON | ceTy
N CospnaHue ceteBoM CospaHune bnoka nepeMeHHON, 3Ha4YeHe KOTOPOW CUYMTLIBAETCS NO
(- BXOAHOW NEPEMEHHON | ceTy

CospgaHue brioka ans 3anucu 3HadeHnst nepemeHHon ®Ob, Ha cxeme

TOouKOMN

W HU K nucm

s (B:?:ga e Gnoka 3anuc MOXET He oToDpaxaTbCs COeaNHUTENbHAas NMHMA Lenu nepegayn
curHana

R c 6 CosaaHue brioka ans cUMTbIBaHUS 3Ha4YeHUs nepemeHHon ®b, Ha

O M:g‘g"'"e noKa YTEHUA | oy ome MoxeT He OTOGpPaXaTLCH COBAMHUTENBHAS IMHUS Lieny
nepegayv curHana

—B Mpeobpa3oBaTens B
KoHBepTauusi 3Ha4yeHns curHana B OyneBckoe 3HadYeHue

X OyneBcKoe 3Ha4YeHune

I NMpeo6pas3oBatenb B

x uerioynmcrieHHoe KOHBepTaLWIﬂ 3Ha4YeHund curdana B uenodvumncrneHHoe 3HaveHne

3HavYeHue
~F MNpeoGpa3oBartens B
X Yyucno ¢ nnasawoLen KoHBepTauus 3Ha4eHNs1 cUrHana B YUCIO C NiaBatoLLen TOUKOM

2.3 NaHenb Buobnmnorteka KOMNOHEHTOB

BkniounTb/BbIKNOUNTE O0TOBpakeHne naHenn Bubnnoreka KOMNOHEHTOB B pabo4yer 06rnacTm MOXHO B
rmaBHOM MeH0 Bua.

Ecnn B OWEN Logic oTkpbIT npoekT, To Ha naHenu Bubnunorteka KOoMnoHeHTOB oTobOpaxalTcs ee

pas3aenbl:

o O®yHKUMA 6.1;
*  OyHKUMOHanNbHLIN 6rok 6.2;
+ Makpocsl npoekTa 6.3.

Paszgen BbiGupaeTca B HUXKHEN YacTu NaHENMW.

10
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BubnMoTeKa KOMNOHEHTOE B x
3l &

DOYHKL WA fx
=} m -

Nomueckan dyHewwa K

=} wnu

Nomneckan ayHewaa KT

<+ HE

Nomueckan @yHELA HE

=} Wcenrouarowes UMK

Nomueckan dyHruwa Moknouarou
MK

‘F){ DYHKLMA
ﬂj DYHKUWOHANbHBIA Bnok

M Makpockl NnpoeKkTa

Bupg

B BbinagatoLemM MEHIO MOXHO Bbl6paTb BMA pacnoyioKeHnAa KOMMNOHEeHTOB:

il o
E: NoapobHo
gé MauTka
EE Cnucok

Cnocob OT06pa)KeHI/|FI KOMMNOHEHTOB MOXHO Bbl6paTb C NMOMOLLIbIKO KHOIMNOK B BerHeVI YacTun naHenu:

Ll
. :l Nokasate Bce KomMnoHeHTLI - oToGpaaloTcsl BCe KOMMOHEHTbI BbIGpaHHOro pasaena;

11
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EMEJ’IMDTEKE KOMMOHEHTOB
o-_|+*
o= l =]

OYyHKLMA fx

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

SHL
cUR

OO0 o0 0000 oo o a

. & MpynnupoBKa no nankam — oTo6paatoTcs nanku, coaepxallyue KOMNOHEeHTbl PasHbIX TUMOB.
EHEJ‘IMDTEKE KOMAOHEHTOE
o-_|¢*
o= :l &

OYHKLMHA fx

m Nomueckwe dyHKLAK

m ApHPMETHUECKIWE DY HKLIAW
m PYHKLMK CP3BHEHWA

m CABWMBLIS Ty HIKLIMK

m BuToBLIE oy HKLMK

OnucaHve pasgenoB U KOMMOHEHTOB naHeny BubnuMoTeka KOMMOHEHTOB NPUBEAEHO B pasgene
Bubnuoteka 6.

2.4 NMNaHenb CBoucTBa

BkntounTb/BbIkNOUNTE OTOGpaxkeHne naHenn CBoMcTBa B paboyen ob6nactu MOXHO B FMABHOM MEHHO
Bua.

Ha naHenu oToGpaxatoTcs U pedakTupyoTcs:

12
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* MapamMeTpbl 3IEMEHTOB NPOrpamMmbl;

* pasmepbl XONCTa;

* 4acTo MCnonb3yemble CBOMCTBA BXOAOB M BbIXOAOB (MOSMHbIV NepevyeHb CBOMCTB HAaXoaMTCs B
pasgene Bxoabl 4.5 HacTpoek npnbopa);

* napameTpbl KOMMEHTapusi, CBOGOAHbLIX MepeMeHHbIX, BrIokoB NpeobpasoBaTenen.

Ecnu anemeHT He BbiGpaH, TO Ha NaHenm oTobpaxatloTcst CBOMCTBA XONcTa.

[ns oTobpakeHnsi CBOMCTB arieMeHTa B NaHenu cnegyet HaxaTtb Ha Hero JIKM.

Ceofictea TP

M=ETN
~ [lapameTps
| Macuwrat pemerin B8 v

OnuTencHocTs wMnyneca 3
 [lpouee

KorareHTapuia

MaciiTab Bpemetn

Cnocobbl oToGpaXeHUs NnapamMeTpoB B NaHENW:

2l
« Z+ — B andasuTHOM nopaaxe;
w=

« ™ = _ no kateropusm.

2.5 NaHenb NepemeHHbIE

BknounTh/BbIKNOUNTE 0TOGpaXkeHne naHenu MNepemMeHHble B paboyert 061acT MOXHO B IMaBHOM MEHHO
Bua.

Ha naHenu NepemMeHHble oToOpaxatoTcsa nepeMeHHble U3 Tabnuibl NepeMeEHHbIX 5.

Cos3pgaHune 6noka nepeMeHHOMN

[nsa co3gaHnsa 6Gnoka BXOAHOW NepeMeHHOM criefyeTt nepetawmTb nepeMeHHyto (Metogom drag & drop)
Ha XOriCT.

13
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MepeMeHHbIe B x

Mowck

I CexyHonl (D
I MuHyTEI

I Yacw

I [etb

| Mecau

Ceoeinka Ha Cxemy nepemeHHoA

Ceeinok HeT. [NepemMerHan He
MCMoNb3YETCH Ha Creme

[ns co3gaHna 6noka BbIXOOAHOW NepeMeHHON criegyeT nepetawmTb NePeMEHHYI0 Ha XOrICT, yaepXuBas
knasuwy Shift.

Ecnu nepemeHHylo nepeTalLmTb K KOHHEKTOPY anemMeHTa Cxembl, To ByaeT co3gaH Gnok nepemMeHHown,
NPUCOEONHEHHBIN K 3TOMY KOHHEKTOPY.

CcbInku

Ons OT06pa)KeHVIFI Gnokos., kK KOTOpPbIM MNMpuBA3aHa nepemMeHHad, cneayet Haxatb Ha UM4A nepemeHHon B
naHenu. B obnactu ccbinok naHenu OT06pa3ﬂTCH CCbINIKM Ha Ornoku. Ecnn KINMMKHYTb MO CCblfike, TO Ha
Xoncre 6y,u,eT BblaeneH 6ok, K KOTOPOMY NnpnBA3aHa nepemMmeHHas.

f MepeMeEHHEIE B8 x Cxema®
m
% Mowmck ﬁ EL i
=
= .
ﬁ ICewHﬂhl (:D 1 -
é I My Thi

I UYacw

I.D.EHI:

| Mecau 12 |-

| Fon

I*.rar1

I*.rarE

13 |

MpuBA3KM NEPEMEHHON K ApyrMM Briokam MOXHO NPOCMOTPETL B MyHKTe Moka3aTb CCbIIKA KOHTEKCTHOIO
MeHto 6rioka nepemMeHHon. Ecnu HaxaTb Ha CCbINKy B KOHTEKCTHOM MeHIo, To ByeT coBepLueH nepexos k
BbIOpaHHOMY GMOKy.

14
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m.__[ TO FLOAT |
—lﬁ Kenupoeate _ DV | p\.r1_2[l2

BriBpate nepemeHHy ...
[ PV MokasaTe coekm » Document -= bnok 3anWcK B nepemedHyrs PV 1
. . ¥O0anuTe KCMOCHEHT ]
CeciicTea

PvV=x = :-c[ IUI—LUHﬁx

2.6 Pabouas oobnactb

lMocne co3gaHus NpoekTa UM OTKPbITUSE COXPaHEHHOrO NpoekTa B pabodert obnactu nNosBnseTcs XoncTt
Ans paspaboTku nporpammebl Ha s3bike FBD.

Cxema X | BMBAMOTEKE KOMMOHEHTOE =

# S @ w0 - 9~ il &
1 L I E I E E I E E E B E E I S a e fx
b =
TNomvueckan dyrkuma K
-
. =} wnmn
TNomvueckan oyrkuns MITA
3 =
3% HE
TNomueckan @yHkuns HE
Pool £} vosnesaiouce unn

Nomueckan eyHkuns Wokmouaowes
Wi

.. ADD

ApnpMeTYECcKaR onepaLnA
CNOXEHNA -

fX DyHKuyna
f‘b DYHKLWOHANBLHBI Gnok

M Makpocobl npoekTa

CeolicTea Cxema L =

HUECEUECECECE O

v=|a
~  [NoxymeHt
WA qaiina c knioyom
Lnpura xoncTa, MM 334
BeicoTa xoncTa, MM 230
Al |
T Vimn dadina c kmouom

b

[ Pascenume [ Ofwemwnms
Ha xoncTe pasmeLLatoTcs anemMeHTsl U 6noku n3 naHenu bubnuorteka KOMNOHEHTOB 2.3 U NaHeNu BCTaBKMW.
N3meHUTb pa3mepsbl XOrcTa MOXHO Ha naHenun CeowcTea 2.4.

Bxoabl U BbiXxoAbl

Bxoabl 1 BbIxoab! an60pa 0603Hau4eHbl B BUAe KBagpaTtoB C MapKVIpOBKOVI HOMEPOB:

* BOOSb JIEBOTO Kpasi XorncTa pacnonoxeHbl BxoAbl (Ix — anckpetHble, AIX — aHanoroeble);
e B[OONb NPABOro Kpas XOrcTa pacrnonoXxeHbl BbixoAbl (Qx — guckpeTHble, AOX — aHanorosble, Fx
— cBeToauoabl).

15
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Lincbpbl B 0603HAYEHUSIX COOTBETCTBYHOT HOMepam (hM3nYeckux BXOAOB M BbiXxogoB npubopa. Bxogbl u
BbIXOAbl MOXHO MepeTackueaTb BBepX/BHW3 BAOMb Xorcta metogom drag & drop, yaansaTte v Ao6aBnsTb
Ans yno6cTBa KOMMOHOBKU CXEMBbI.

YnpaBsneHue

Hap xonctom pacnonaratoTcs KHOMKK:

Mpw BKIHOYEHHOW CETKE Ha XOJICTe OTOOpaXKatoTCs BepTMKanbHas 1
rOPU30HTanbHasa MUHENKN 1 ceTka. ANemMeHTbl U NTMHUK CBSA3W Npu
pa3MeLLeHUN NPUBA3LIBAIOTCA K CETKE

BknounTtb/BbIKNIOYNTL
CeTKy

JOIE i

YMeHbLWUTb Macwtab | YMeHbleHne macwtaba Ha 10 % OT nepBoHa4anbHOro

r.a
L=J

OpurvHanbHbIN pasmep | Bosepart k ucxogHomy Maclutaty

@ YBennuunTtb Maclutab YBenuyeHne maclutaba Ha 10 % oT nepBoHa4YanbHOro
»

3apgatb Tpe6yeMbIl7I MacwTab MOXHO C MOMOLLLIO BbiMadaloWero MeHHo cnpaea OT ONMUCaHHbIX Bbllle
KHOIMOK.

B HWXXHel yacTu xoncta HaxoasaTcst KHOMKM:

Vcnonb3yeTes ons OAHOBPEMEHHOIO OTOOpaXkeHNs AByx obrnacTern 0gHOM CXeMbI B

[ Pasaemme pasHbIX OKHax

[ Ofwenmure | UcnonbayeTcs ans oTo6paXKeHUsi CXEMbl B OLHOM OKHE

2.7 CTpoKa cocTosiHUA
Ha cTpoke cocTosiHus oTobpaxaeTcs MHopmaLums 0 AOCTYNHbIX pecypcax npubopa v NOAKIHYEHNN.

Bua

B 3aBucmmocTtn ot npw6opa, Bbl6paHHOFO npu co3gaHun npoekrta, nepeyvyeHb MHOMKaTOpOB B CTPOKE
COCTOAHMNA MOXET pasnnyaTbCA.

Ph: 0% Mepem.: 0% ‘CI’II’IE&‘: 13% M3y: 1% I 03Y: 6% 1. MNpuBop He NogKNoYeH L COMS
Ph: 0% I Mepem.: 9% I Crex: 7% Mn3y: 1% O3Y: 0% 1. MNpwBop HE NOAKAKOYEH 1. COMS
PucyHok 2.1
UHaukaTopsbl

Mpwv nogkoYeHHOM NpMBope B CTPOKE COCTOSIHUSI OTOBpaxxaeTcs MHGopMauys:

*  ®B — goCTynHOE KONMYECTBO 3K3EMMNISPOB (PyHKLMOHANbHbIX BNOKOB;
+ [llepem. — JOCTYNHOE KONMMYECTBO NepeMEHHbIX;

16
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» CTeK — ypoBeHb 1CMONb30BaHNs NaMATU BblgeneHHow nog ctek. CTek ucnonb3yeTcs Ans
NPOMEXYTOYHbIX BbIYMCIIEHWIA B NPOrpaMme;

+ JCMNN3Y — gocTynHoe KONMYEeCTBO 3HEepProHe3aBMCUMON NamaTh Ans Retain nepeMeHHbIX;

* NM3Y — goctynHoe MN3Y npubopa B npoueHTax ot obuiero obbema: «M3Y: 0...100 %»;

* 0O3Y — poctynHoe O3Y npubopa B npoLeHTax oT obuero oobema: «O3Y: 0...100 %». Yem
BonbLue ncnone3yercs B nporpamme 6rokos 1 pyHKLMI, TeM BonbLue namsaTu Tpebyetca ans
paboTtbl B npubope. OWEN Logic aBTomMaTtuieckun paccumTbiBaeT JOCTYMNHYO NaMsiTb Npubopa u B
crny4vae KpUTMYECKOro 3Ha4eHMs BbIBOOMT COOTBETCTBYHOLLIEE NPEAYNPEeXaeHNE;

*  MPxxx-xxx — Mogernb noakni4eHHoro npnbopa. Ecnn npnbop He NogkmntoyeH, Ha MHAMKaTope
oTobpaxaeTcsa Haanuck Mpubop He noaknoveH. HaxxaTne Ha nHAMKATOp BKIOYaET/BbIKIOYaeT
pexum OFFLINE;

*+ COMx — Homep BbIOpaHHOro nosb3oBaTenem nopra Ana nogknoydeHns npubopa. Haxartme Ha
WHAMKATOP OTKPbIBAET OKHO HACTPONKKN nopTa 3.6.

BKMoUNTL/BIKIOUNTD 0T06pa>KeHme MHONKaTOPOB B CTPOKE COCTOAHUA MOXKHO B raBHOM MEHIO Bua.

Pexum OFFLINE

B pexvme OFFLINE ycTtaHaBnuBaeTcs 3anpeT Ha CBA3b C Npubopom.

Ona nepexoga B pexum OFFLINE cnegyeT HaxaTb Ha MHOUKATOpP MoAenu npubopa B CTPOKE COCTOSHUS
unu BbIbpaThb B rmaBHoM MeHio CepBuc — Pexxkum OFFLINE. Bug nHgnkatopa nameHutcs Ha OFFLINE.
MoBTOpHOE HaxaTue oTkntoyaeT pexum OFFLINE.

MoopoGHee cm. B pasaene 3arpyska B npubop .

2.8 MeHepxep v peaakTop 3KpaHoOB

MeHeaxep 3KpaHoOB

Ecnn npnbop ocHaleH gucnneem, TO Ha HEr0 MOXHO HacTpPOWUTb BbIBOA MHOpMauuM U3 Nporpammei.
MHcTpykumsa no paboTe ¢ akpaHamu npyeeaeHa B pasgene NporpaMmmupoBaHue akpaHa npubopa 3.4.

BkniounTb/BbIKNOUNTE OTOOpaxxeHue Bkragku MeHemkep 3KpaHOB B pabo4yeli 06nacT MOXHO B rMaBHOM
MeHio Bua.

MeHeaxep 3KpaHOB OTKPbIBAETCSA HaXaTUeM Ha OOHOMMEHHYIO BKNaaKy B NEBOM Kpae pabouen obnactu.
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2 OnucaHue nHTepdelrica

MeHeO#ep SKPaHOS
7
— 6% [pynng @

— é!& [pynna 1
[ 3kpaw 1

goHedye dakYarz|

+ [lapameTpw
Mran Mpynna 1
Ormcanne

Hran

MeHepxep aKpaHOB COCTOMT U3 iepeBa aNEeMEHTOB B BEPXHEN YacTU 1 Nonei CBOMCTB B HUXKHEN YacTw.
B noepeBe akpaHOB 0TOBpaxaloTcs 1 peaakTUPYHTCS rpynnbl 9KPaHOB M 3KPaHbI.

OcHoBHbIe yHKUNK:

|1 [06aBUTL 3KpaH (HAXOOUTCA B BEPXHEN YaCTU MeHeaKepa 3KPaHOB W B KOHTEKCTHOM MEHIO
=4 | rpynnbl akpaHoB)

)CI I YaanuTb 3KpaH (B KOHTEKCTHOM MEeHI0 aKpaHa)

s PepakTupoBatb rpynny (B KOHTEKCTHOM MEHIO rpynrbl 9KpaHOB)
£l

Mpn BbIGOPE 3KpaHa MNK Tpynnbl 3KPAHOB B HkHeN 4YacTn MeHemkepa 3KpaHOB OTobpaXarTcs MX
CBOWCTB.

Pepaktop akpaHoB

Penaktop akpaHOB OTKPbIBAETCA ABOMHBLIM HaXaTWUEM MO HAMMEHOBaHWIO 3KpaHa UMW rPynmnbl 9KPaHOB B
MeHeaxepe 3KpaHOB.
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2 OnucaHue nHTepderica

CxeMa®™ | JKpan "IKpan 1"

B @0 -

Cxema™ | Ipynna 3kpavos "Tpynna 1"

B e ~/a

G

B BerHeﬁ 4YacCTu pegakrtopa 3KpaHOB pacnofioXeHbl KHOMKU:

CoxpaHuUTb JOKYMEHT

Jo[

YMeHbLWUTb MacluTab

r.
(R

OpuUrMHanbHbIN pasmep

®\-

YBennuuTtb Maclutab

MacwwTab MoXeT ObITb U3BMEHEH C MOMOLLIbIO BbiNadatoLwero MeHto cnpaBa OT KHOMMOK.
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3 BasoBble cBeaeHus

3 basoBble cBegeHus

B HacToAILLEM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npuﬁopa n
MPUHUMNN CO34aHUA NporpamMmMbl AnsA 3arpy3km B an60p:

* [lpuHUMN BbINONHEHWS NporpaMmsl 3.1;

+ PaspaboTka npoekta 1 nopsagok pabotel 3.2;

» Paspabotka nporpammsl 3.3;

* [lporpammupoBaHue gucnnesi npudopa 3.4;

*  Pexum cumynsartopa 3.5;

* HacTtpoiika nopta n nogkntoveHne npnodopa 3.6;
+ 3anuce nporpammel B npubop 3.7.

+ (CaepneHus o npoekte 3.8;

*  MeHepxep KomnoHeHToB 3.9;

» Pabota ¢ makpocamm 3.10.

3.1 MpuHUMN BbINOSIHEHUA NPOrpamMmbl

Mporpamma anst npubopa COCTaBRSIETCA C YY4ETOM KOSIMYECTBA UMEIOLUXCS Y HEro BXOLOB, BbIXOAOB M
Hann4yns YacoB pearibHOro BPEMEHMW.

dyHKUMOHanbHasa cxema paboTbl npubopa:

MpuGop (nporpammupyemoe pene)

Un
| S1
DO1
S2
— DO2
Sn DO3
DO4

Pa60Ty np|/|6opa MOXXHO nNpeacTaBuUTb B BUAe nocsieaoBaTteribHO BbIMOJIHAEMbIX LLAroB (pa6oq|/u71 LI,VIKJ'I)Z

1. Jlornyeckoe COCTOsIHWE BXO4OB aBTOMATUYECKN 3annCbiBAETCH B A4ENKM MaMSATN BXOOO0B
(konunyecTBO A4eek paBHO Yucny Bxodos — I1...1n).

2. TlporpamMmmMa CuMTbIBAET 3HAYEHUS U3 SHEEK MaMsTV BXOAOB U BbIMOMHSIET HAZ HUMW IOrnyeckme
onepawun B COOTBETCTBMU C anropuTMoM paboTbl.

3. Mocne o6paboTku Bcel NporpaMmMbl pesyrbTaThl 3anMcbiBaloTCs Ha (PU3NYECKUE BbIXOAbI
npubopa (ans BKNIOYEHNS BbIXOAHbIX aneMeHToB Q1...Q4).

4. Tepexopq k Wary 1 (nocne BbINONHEHNS BCex NpeabiayLumnx waros 06paboTku nporpammbl LMK
paboTbl NpMbopa NOBTOPSIETCH C NEPBOrO Lwara).

Bpemsi BbINOMHEHUS BCEX LLIATOB 3aBUCUT OT CIOXHOCTW anroputma nporpammel (nogpobHee cMm. pasaen
Bpems umkna 7.2).
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3 BbasoBble cBeaeHus

3.2 Pa3paboTka npoekTa U Nnopsaaok paboTbl

Co3pgaHue v pegakTMpoBaHUe NpoeKTa

[lns co3gaHnst HoBOro npoeKTa cnenyert:

1. Haxartb KHonky D Ha NaHenu UHCTPYMEHTOB Unu BbIBpaTh B rmaBHOM MeHio ®ann — HoBbin
NPOEKT....

2. B oTkpbiBLIEMCSH OKHE BbIbpaTh Moamdumkauuo npubopa n Haxxatb OK. MeHto Beibopa npubopa
nogaepxusaeT pUnbTpaLMIo N0 MoAenNw.

BriBop mogenm *
BeemwTe HazeaHwe npubopa
Mpubop Bxogbl Brixogel -
MP200-220.1 % a 8
MP200-220.21.X 8 ]
- _— MP200-220.22(24) X 12 12
- el MP200-220.23 X 12 10
2 Lot MP200-220.3.X 12 10
I
(o L L= MP200-24.1.% 3 3
' — MP200-24 2{4) X 12 12
MP200-24 3 X 12 10
MP200-24 5% 12 14
MP200-220.5.% 12 14 -
Otmena
NMPUMEYAHUE

[i]

B rmaBHom okHe OWEN Logic oTo6pasnTcsa XoncT nNpoekTa, CTaHyT akTMBHbIMU CTpOKa COCTOsIHUA 2.7,
naHenu bubnnoteka komnoHeHToB 2.3, CBoKcTBa 2.4 1 [NepemeHHble 2.5.

Ecnu k MK nogkntoveH npndop, To OWEN Logic npeanoxuT mogens NOAKMHYeHHOro npnbopa B
OKHe BbIbopa.

Ecnn y BbibpaHHOro npubopa ectb Aucnnen, To B MaBHOM OKHe oToOpasuTcsa Bknagka MeHemxkep
3KpaHoB 2.8, rae MOXHO HacTpouTb 3.4 BbIBOA MHpOpMaLuy Ha gucnnemn.

COXpaHI/ITb TGKyLIJ,I/IVI Mnn OTKPbITb COXpaHeHHbII7I MPOEKT MOXHO C MOMOLLbIO COOTBETCTBYHOLNX KHOMOK Ha
naHenn MHCTPYMeHTOB U B MaBHOM MEHHK dann.

Mopspok nporpammupoBaHus npubopa B NpoekTe:
1. PaspaboTka nporpaMmmsil.
2. OTtnagka nporpammbl.
3. TMopxnioveHune npubopa k MK.
4, 3arpyska paspaboTaHHON Nporpammbl B Npruoop.

PaspaboTtka nporpammbl

Ha xoncre npoekta co3gaetcs nporpamma 3.3 Ha a3bike FBD ¢ nomoLbio 6riokoB 1 311€eMEHTOB BCTaBKM
13 BMbnmoTekn KOMMNOHEHTOB 6.
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3 BasoBble cBeaeHus

OTtnapgka nporpammbl
lMocne cosgaHWsi MOXHO cmogenupoBaTtb paboTy nporpammbl B pexume cumynatopa 3.5. Bo Bpewms
NpPOBEPKN MpaBUIbHOCTU paboTbl MporpaMmbl MOMb30BaTENMb MOXET M3MEHATb COCTOSHME BXOAOB,

KOHTPONUPYsi COCTOSIHUE BbLIXOAOB Ha COOTBETCTBME HYXHbIM ycrnoBusiM. [locre BbISBMEHUSI owMGOK
MOXXHO BEPHYTBCS K NPaBKe NporpamMmbl.

MoakntoyeHne npubopa Kk MK
Ona nogknioveHus npubopa k MK cnegyet Hactpouts nopt 3.6 B8 OWEN Logic n ¢ nomowpbto kabens

noacoeAuHuTb npubop. Oanee Ha npubop nopaeTcs nutaHve (ecnu TpebyeTcst), U Npou3BoAATCA
HacTponkm npubopa 4 8 OWEN Logic.

3arpy3ka nporpammbi B npubop

lMocne HacTpPOWKN CoeaMHEHMS MOXHO 3arpy3utb nporpammy 3.7 B npnbop ns OWEN Logic.

3.3 Pa3paboTtka nporpamMmmbl

Pa3paboTky nporpammbl pekoMeHOyeTCs HavaTb C NraHupoBaHudA. [naH [JomkeH onucbiBaTb BCe
BO3MOXHbIE COCTOSIHUSA nNpubopa BO BpeMs hyHKLMOHMPOBaHNSA (B BUAE AnarpaMmmbl PeXXMMOB, Tabnuubl
COCTOSHUI, 3NEKTPUYECKON UK (PYHKLMOHANbHOM CXeMbI W/unn ap.).

Mocne Toro kak NpogyMaHbl Bce 3aayn, KOTopble OOIMKHbI BbINOMHATLCA NPUGOPOM, CriedyeT CoCTaBnTb
nporpaMmy Ha XosicTe NpoeKTa C MOMOLLbI0 3M1eMeHToB BUGNMoTekn KOMMNOHEHTOB 6.

Pa3melueHne KOMMNOHEHTOB U co3aHue CBA3en

KOMMOHEHTbI pasMeLlaloTcs Ha cxeme MyTem BbiGopa HY)XHOTO KOMMOHeHTa B naHenu Bubnvoteka
KOMMOHEHTOB 6 1 NepeMeLLeHNs Ha XoncT meTodom «drag & drop».

X | | BUONMOTEKS KOMNOHEHT OB

-l &

OYHKLKWA fx

a8l

= L

= HE

i
1

& Woknouawowee WA

| ﬂ‘
Rl @ i
o |

i
[
o s o e

o

s
g

%

a MUL
a DIV -

fx DYHKLYMA
Fb PYHKUWOHANLHBIA Bnok

M Makpockl NpoekTa

Bxoabl 1 BbIxoapl an6opa M KOMIMOHEHTOB cnenyetT CoeanHnTb, nposenda Mmexay HUMU NUHUKU CBA3N. Ons
CO34aHNsA CoOeaUHUTENBHOW NNHNN cnenyert:

* HaxaTb JIKM Ha BbIXxog NepBOro KOMMoHeHTa. JINHNA NpUcoeanHUTCA K HEMY U NOTSHETCA Berep 3a
KYpCOPOM MbILLIN;

e [N co3gaHusa n3rnba NMHUKM CnegyeT HaxaTb Ha XONcTe AN OTMETKM TOYKM NOBOPOTA NIMHUK;

*  MPOTSIHYTb JIMHMIO 4O BXO4A BTOPOro KOMMOHEHTA U HaXkaTb No HeMy. JInHMSA CBS3W co3aaHa.
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3 BbasoBble cBeaeHus

Ecnu Tunbl BXoga 1 Bbixoga KOMMOHEHTOB HE COBMagaloT, TO He NUHWUSA He co3pactcsa. [NogpobHee cm.
pasgen Tunbl nepeMeHHbIx 5.1.

Ons BbiaeneHnst 6roka unyM KOMMNOHEHTa Ha cxeMme cnegyeT HaxaTb no Hemy JIKM. YTtobbl BbiAENUTL
HECKOIbKO 31IEMEHTOB CXEMY, MOXHO BOCMOJb30BaThCS «1AcCCO» — 3aKII0UNUTb HYXHbIE 31IEMEHTbI BHYTPb
pacTarmBatoLLerocs Beres 3a Kypcopom Mbiliv NPsIMOYronbHuKa, yaepxueas JIKM.

TO FLOAT
- - | DIV < t on blink s f I

| 1000

HacTpoika napameTpoB KOMMNOHEHTOB
UTtobbl OTpegakTupoBaTb MapamMeTpbl, CredyeT BblOENUTb HYXXHbIA KOMMOHEHT unn Bnok Ha cxeme wu
HaCTPOUTb 3Ha4YeHMs Ha NnaHenn CeoncTea 2.4.

CeolcTea TP B x

= A

7251 |

v [NapameTps

MacwTal spemeHi

MIH
OnutensHocTe wMnyneca LS
v [pouee

KorMmeHTapiA

TP1

0,05m} T

JmMTeEnsHOCTE MMMY NbBCE
3apaeT ANWTENEHOCTE HOPMMDYEMOro
MMMy NBCA.

CBowcTBa KOMMNOHEHTA UM Broka MOXHO OTKPbITb C MOMOLLbKO KOHTEKCTHOIO MEHI0.
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3 BasoBble cBeaeHus

E Keonupoeate

t on_blink s f »———{ TOBOOL

Bribpate NepemeHHy ...

MoKazaTe CCRLIKK

» Y@anuTe KOMNOHEHT

CEOWCTES

[na paspaboTku NporpamMbl UCMONb3YOTCA criedytowmne 6rokn M oyHKLMK, Bbi3blBaeMble Ha NaHenmu

BCTaBKW:

Brnok kommeHTapues 3.3.1

Pa3smeLleHmne TekcToBoro KOMMEHTapua Ha cxeme

Bbrnok nepemeHHon 3.3.2

Pa3melleHune Brnoka nepemMeHHoOn Ans 3anMcu Unu YTeHus
3Ha4YeHui NporpaMmbl

Bnok koHcTaHTbl 3.3.3

Pa3meleHune broka c (*)VIKCVIpOBaHHbIM YNCNOBbIM 3HA4YEHNEM

JInHum 3agepxkmn 3.3.4

CosaaHune 3aaepXXkn Ha OAWMH LMK Nepefaydn 3HaYeHns ¢ Bbixoaa
KOMMOHEHTa Ha BX0A,

Bbnok ceteBon nepemeHHomn 3.3.5

Pa3meLleHne 6nokoB o6MeHa AaHHBIMU C APYTMMU YCTPOUCTBaMMU,
noaKMoYeHHbIMU K NpUGopy No ceTu

Bnok yteHne/3anucu B ®b 3.3.6

3anucb/uTeHne 3Ha4YeHUn oTaenbHbIX NapameTpoB ns b B
nepemMeHHyto 1 HaobopoT

Bnos npeobpasoBaHusa 3.3.7

KOHBepTaLI,I/Iﬂ 3Ha4YeHUNn Pa3sIM4HbIX TUNOB ANA nepegadu

MepeHymepoBaTb KOMMOHEHTHI
3.3.8

lMNepeHasHavyeHWe nopsaakoBbiX HOMepoB ®b cxeMbl

Mopsaok ncnonHeHna 3.3.9

N3meHeHune nopsAagka Bbl4HUCNEHNA 3Ha4YeHNN BLIXO4OB nporpamMmmbl

3.3.1 bnok kKommeHTapueB

Briok KOMMEHTapueB NO3BOJIAET OCTaBJ1ATb 3alnmMcn U KOMMEeHTapun Ha CXeMe NnpoekKkTa.

UT06bl 4OBaBNTL TEKCTOBLI KOMMEHTAPUI Ha CXEMY, CieQyeT HaxaTb Ha KHOMKY ‘E’ Ha naHenu BCTaBKW.
3atem yaepxumBas JIKM HauepTuTb NpsiMOyronbHyto obnacte 6rnoka KoOMMeHTapMeB Ha TOM MeCTe CXEMbI,
rae AOIMKEeH pacronaraTtbCst KOMMEHTapUii.

BeeguTe KOMMEHTapPHI

=)

Beepute
KOMMeHRTapUi

Pt
et

[ns BblaeneHHoro 6noka KOMMeHTapuneB MOXXHO NU3MEHUTb HaCTp0I7IKI/1 BBOJa TEKCTa Ha NaHenu CBONCTB.
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3 BbasoBble cBeaeHus

CeoicTEa TekcToBeIA Bnok

221 |
BeipaBHuBaHWe TekcTa B ueHtpe
lpuespT Aral, §
LgeT TekcTa [R=0. G=0. B=0]
~  PoH
Hanwuwe hoHa [a
LigeT Gopaopa [R=0, G=0. B=0]
UseT poHa [R=255, G=255, B=2h5]
NpospayHocTe GoHa 0
Texcr

Utobbl LBeT doHa Onoka kKomMmeHTapueB Obin BUAEH,

Mpo3spavHocTb dhoHa Gonee 20.

criegyeT 3afjaTb 3HadyeHue napameTpy

[nsa BBOAa TekcTa crnegyet aBaxabl Haxatb JIKM Ha 6ok KOMMEHTap1eB M BBECTU HOBbIW TEKCT.

Beegute
KOMMEHTAPWIA

-

3.3.2 bnok nepeMeHHOM

Bnok nepemeHHon CNy>XuT Ana ncnonb3oBaHUA nepemeHHon Ha CXeMe npoekKTa.

Texd]

-

Text

YTto6bl 06aBnTL Brok nepemeHHoﬂ Ha CXemy, cnefyeTt Ha)aTb Ha ero nMKTorpamMmmy Ha naHesnn BCTaBKU:

v

« [+ BxoaHas nepemeHHas — AN nepefayn 3Ha4eHUS B NPOrpammy;

v

M "G BbIXogHanA nepemMeHHasa — A4 3anncn B Hee 3Ha4eHna U3 nporpamMmmebil.

3aTem HaxxaTb Ha CXeme B TO MEeCTO, Kyda Hy>XHO NOMECTUTb Onok.

>

F1

F2
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3 BasoBble cBeaeHus

Brnok nepemeHHoOM Takke MOXHO f06aBUTbL Ha cxemy 13 naHenu MNMepemeHHble 2.5.

[nsa NnpuBsisku NepemMeHHoN K GoKy nepemMeHHoi crieayer:

1. Bbligenutb 6ok nepeMeHHoNn.

2. B cBonicTBax 6rioka nepeMeHHON HaxaTb KHOMKY «...» B none MNepemMeHHasa nnun aABa pasa HaxaTb

Ha 6rok HBDEMGHHOVI Ha CXeme.

CEOHCTES

7zi81 |

v  [lapameTpm
MNepemerHan

v  [lpouee

KorreHTapia

< He BhIfpaHa

lMNepemennan

3. B oTKpbiBLIEMCS OKHE Tabnuubl NepeMeHHbIX 5 BbIGpaThb UM co3aaTh HOBYHO MEPEMEHHYHO U
HaxaTb kHonky OK. BeibpaHHasa nepemeHHas byaeT npuesasaHa K 6rioky.

- |F

-

CeolCcTEa var3 1 B8 %

7=/l |

w [lapameTtps
NepemerHan [var3 ]
Tun nepemeqHoi  C nnasallei sanAaTol
JHeproHesaeucKr Het

w  [lpouee

KorreHTapuiA

MNepemenran

Ecnn nocne npvBsasku Grok nepemMeHHoOW BbiOENSeTCcs KpacHbIM LBETOM, 3HAYMT, MPUCYTCTBYET OLIMOKa.
CoobuieHne 06 owmnbke oTobpakaeTcs B CTPOKE COCTOSHUS.

[nsa 6noka BbIXOOAHOW NEpEeMEHHON OOCTYMHA HACTpoka 3anucb B KOHLE LMKMa, KOTopas ChyXuT Ans
3anuncu 3HadeH1s B NEPEMEHHYI0 NOCcre BCEX onepaumnii YTeHust B padodem umkne 3.1.
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CeolcTea Varl =
v =
7=/l |
v [NapameTpo

MNepemenHan Varl [0]

ZHAYSHWE MO YMONUYSHWID 0

Twn nepemMeHHoR Bynescroe
v [Npouee

KommeHTapmia
* PacumpeHHE HACTpoMma

Her
Oa

Januch B KOHLUE LpAKna
MapaHTMpyeT sanuce B NEPEMEHHYH NOCNE BCEX ONEPALIA YTEHWA.

3.3.3 Bnok KOHCTaHTbI

[ns BknioveHus B nporpamMmmy XecTko 3afaHHOro 4YMcrioBoro 3Ha4eHua UCnonb3yeTcd OGNoK KOHCTaHTbI.

[ns pasmeLeHus 6roka KOHCTaHTbLI Ha CXxeMe criefyeT HaxaTk Ha kHonky [ Ha nanenu BcTasku, 3atem

— B MECTO Ha CXeMe, rae JoMmkKeH ObiTb pacnonoxeH ornok.

v VvV C —B —l
'-CID-'I:I-'E' '{:ID' ->I:II:I->}{ X X

l@ﬂ ;

Ha naHenu cBoncTs Bbl6paHHOrO onoka YKa3blBae€TCA TUN OaHHbIX 4119 KOHCTaHTbl 1 BBOOUTCA 3Ha4YeHUe.

3HaueHune byaeT oTobpaxkeHo B Brioke Ha Cxeme.

CEOACTES 15

=i

v  [lapameTp

. Twn KoHCTaHTRI
15 5 | v Tpouee
' KorreHTapui

3HayeHWe KOHCTaHTbI
Llenowicnenxos

3HayeHne KOHCTaHTbI He nogsepraeTcda USMeHeHnAM Ha BCEM MPOTAXKEHNUN paGOTbI nporpamMmmsbl.
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3.3.4 JluHua 3apepxku

NMnHna 3aAepPXKU ncnonb3yeTca Oana co3gaHna 3agepXkm Ha oauMH LKWKN nepenadvn 3HavdeHuna C Bbixoda
KOMMNOHEHTAa Ha BXoA.

[ns cosgaHmsa nuHUK 3a4EepPXKN cnegyeT HaxaTb Ha KHOMKY B Ha naHenu BCTaBKM N NOCTPOUTb JIMHUIO
MeXay BbIXOOAOM M BXOAOM KOMMOHEHTa. Eyp,eT npoeeaeHa KpacHaa NyHKTUpHaaA NnHuA.

mvvc N N WR | ~B —l —F
0 0200+ X X X

l

Mpumep

Ha Bxog 11 6noka apnMeTn4eckoro CnoXXeHusi (LerOYMCIEHHBIN TUM) NOOAETCS KOHCTaHTa, 3HAYeHue
koTopou paBHo 1. Ha Bxopg 12 no nuHuM 3agepxku nogaercs 3HavyeHue ¢ Bbixoga broka Q, kotopoe 6bino
BbIYMCIIEHO B NpeablayLiem LKne.

I1

-

o= o=

3HadeHus Ha Bxodax U Bbixodax bnoka:

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

3.3.5 bnok ceTeBOM NepemMeHHOMN

Brnoku ceTeBbIXx NepeMeHHbIX CriyaTt Ans nepefayvy U noryvyeHus 3HavyeHun no uHtepdgencam Cesisn u
NCNonb30BaHUs UX B MporpamMmme.

Ons nobaBneHns Ha cxemy bnoka ceteBon nepemeHHoﬁ cnefyet HaXaTtb Ha KHOMKY:

N
« H] - nepenaya 3Ha4eHna 13 NporpaMmbl Mo CeTu;
N

« [+ — nonyyeHve 3HaueHns B nporpammy no cety.

MpuBaA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHON

[ns NnpuBs3kvM nepemeHHoN Kk 6rioky ceTeBov NepeMeHHON cneayer:

1. BblbpaTb Ha cxeMe BNok ceTeBoN NepeMeHHON.
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3 BbasoBble cBeaeHus

2. Haxartb Ha KHOMKY «...» B nore NepemeHHas B cBoWcTBax Onoka ceTeBON NepeMeHHOM Unm aea
pasa HaxxaTb Ha BNIOK CETEBON NEPEMEHHON Ha CXEME.

CeoiCTBa

= A

+ [lapameTpo
< He Boibparia >
3HaueHwe no ymonyaHue

v [lpouee
KomMmeHTapuii

Mepemernan

3. B oTkpbiBLUENCS TAbnULEe NepeMeHHbIX 5 BbIGpaTb UM co3aaTb HOBYHO NepeMeHHYo Ans
NPUBS3KU N HaxkaTb kHomky OK.

CeoncTea Varl 1 B8 x

= A

“ [lapameTps
[NepemenHan Varl [512]
3HAYEHWE MO YMONYEHAHD 1
Pexana paboTel exopa LenowicneqHoe

“ [lpouee

X—‘ War1 KiomMmeHTapmil

4. TlpncoeanHnTb Bbixod/Bxof Gnoka ceTeBor NepeMeHHON K HEOOXOOMMOMY KOMIMOHEHTY.

".‘"Z’ EQ F1

— F2

BblweonucaHHbIi anroputm paboTbl C NepeMeHHbIMU MHTEPdENCOB CBA3N ya00eH, ecnu nonb3oBaTtenb
HayMHaeT paboTy C MPOEKTOM C HacTponkn npubopa. Ecnn cnncok napametpoB MacTtepa cetn Modbus
yXXe usBecteH, paboty yaobHee HauvMHaTb C onpegeneHus NepemeHHblX B Tabrnuvue nepemeHHbIX 5.
MonpobHee cm. pasgen PaboTa no npotokony Modbus 4.3.1.

NMPUMEYAHUE
Ii' Henb3s npuBasaTtb NnepeMeHHyto k 610Ky, eCnn B HacTporikax npubopa 4 HET NHTEPdENCOB CBA3MW.
3.3.6 bnok uteHusa/3anucu B ®b

Brok uteHusi/3anucy B Pb ncnonbayetcs Ans 3agadv Unm YTeHust 3HaveHus napametpa Ob B npouecce
BbIMOMNHEHMS NPOrpamMmbl.

Ha cxemy moryT 6biTb fODaBneHbl 6roku:
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W
« *#[J — 3anucu sHaueHus B O6;
R
« [J* — yteHuns sHaueHus ns Ob.

Mpumep

B 3aBucumoctn ot 3HauveHusa Ha Bxoge 11 B dyHkumoHanbHom 6roke BLINK1 3HaueHue napametpa
AnNuTenbHOCTb BKI1. COCTOAHMA OyaeT nmetb 3HaveHue 2 unm 10.

11
7 _}—fsa | e
——
BLINKA1
12 [ Q
Oc| Th
Oc| Tl

[nsa HacTpowku Gnoka 3anucu 3HaveHus B b crnegyer Ha maHenu cBoWcTB 6rnoka Bbibpatb P 1 Mms
nepemMeHHOW, B KOTOPYto ByAEeT 3anMcbiBaTbCs 3Ha4YEHUE.

MNaHens BCTABKM

C N N| WR | =B =l —F
HCID-'I:I-' 000 X X X
Write to FB
CeolicTea Write to FB B x
22|41 |
v [lapameTpsd

PyHKLMOHENEHBIA Gnok BLIMNK1

Hram nepEMEHHnﬂ lnuTenEHoCTE oTHA. c::l::'n:nHHn-

OnuTeneHOCTE OTKA. COCTOAHWA
KDMME.'HTEDHF’I OnWTensHOCTE BKN. COCTOAHMA

3.3.7 bnok npeo6pa3soBaHus

JInHna cesasu mMexay KOMMOHEeHTaMW nporpamMmmbl MOXET ObiTb CO34aHa TONMbKO ANA BXOAa M BbIxoda
OOHOro M TOro Xe Tuna: 6yﬂeBCKOFO, LLeNOYNCIIEHHOrO UM C NnaBatoLen TodKon. [nsa cosgaHmsa nNnHNN
CBA3N MeXay BXOAO0OM U1 BbIXOOOM pa3HbIX TUMOB crieayeT UCnornb3oBaTb Gnokm I'IpeO6PGSOBaHVIFI.

UTtob6bl 0o06aBuTbL GNOK Npeobpas3oBaHUs Ha CXeMmy, criegyeT BblOpaTb HYXHbIA Tun Grioka Ha naHenwu
BCTaBKW M 3aTEM HaxaTb B TO MECTO CXEMbI, i€ OH JOIMKeH ObiTb PacnonoXeH.
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3 BbasoBble cBeaeHus

MNaHent BCTaBRK

VYOS NN W R 0B ol oF
<D~ e | X X

]

Tunbl 6riokoB NpeobpasoBaHus:

" | Npeo6pasosaTens B Gynesckoe KoHBepTaums 3HayeHus curHana B 6ynesckoe 3HadeHue.

3Ha4YeHue Ecnu 3HayeHne Ha Bxoge 6noka 6onblue 0 (False), To
Ha BbIxoae 6noka oyget 1 (True).

MNMpeobpa3oBaTtenb B LeNIOYUCIIEHHOE KoHBepTauus 3HayeHus curHana B LIenoYncneHHoe
3Ha4YeHue 3HauveHwue. Ecnu Ha Bxoge 6rnoka bynesckoe 3HayeHwne 0
(False), To Ha Bbixoge Oyaet 0, ecnv Ha Bxoge 1 (True),
TO Ha BbIxofae byaet 1. Ecnu Ha Bxoge 6rnoka 3HayeHve
yucna ¢ NnaBatoLLen 3ansTom, TO Ha BbIXoAe OHO
OKpPYITSieTCsA C He4OCTaTKOM.

Mpeobpa3oBartenb B YACHO C KoHBepTauusi 3Ha4eHNsi curHana B YMCo C NnaBatoLemn
nnaBaroLwien 3ansaiTon Toukon. [Ins npeobpasoBaHmst LLENOYNCIIEHHOrO B YMCHO
C nnaearoLen Tovkon gobaenserca agpobHasi yacTb (int
=5 — float = 5,0000). Ecnu Ha Bxoge brioka 6ynesckoe
3HayeHue 0 (False), To Ha Bbixoge byaet 0,0000, ecrnn
Ha Bxoge 6roka 1 (True), To Ha Bbixoge 6yaet 1,0000.

3.3.8 NepeHymepoBaTb KOMMNOHEHTbI

1]z
[ns nepeHasHavyeHWs1 NOPSIAKOBLIX HOMEPOB KOMMOHEHTOB Ha CXeMe crnepyeT HaxaTb kHonky =4 Ha
naHenu WHCTPYMEHTOB WK BblibpaTb B rnaBHOM MeHio CepBuc — [MepeHymepoBaTb KOMMOHEHThI.
OpHOTUNHBLIE KOMMOHEHTLI HYMEPYIOTCS MO NOPSIAKY CBEPXY BHWU3 U CreBa Hanpaeo.

SR3 | [ sre SR1 | [ sre
. - s Ql— s - s Q
—r j‘R —R j‘R
[ sr1 ] Lyl [ srs ]
[W :'s Ql- [W :‘S Q
»—[I Q- R | »—[I Ql-

S
R

RTRIG1 RTRIG2
I Q : : | Q
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3.3.9 MNopsaaok ucnonHeHns

3HayeHns BCex BbIXOO4OB M 06paTHbIX CBA3EN B NporpamMmme BblYUCIISIOTCA B onpegeneHHom nopsake. Ans
Q

N3MEeHeHNs NopAaKa BbIMMCTIEHNs crieayeT HaxaTb Ha kHonky S Ha naHenu oTnaaku 1 B BbiNagarolwem

MeHI0 BbibpaTb O6paTHbIe cBsA3u nnn Beixoabl.

OWEN Logic nepengeTr B pexxMM HacTPOMKM MOpsiAKa MCMOSMHEHUs — Ha BbIXxod4ax M OOpaTHbIX CBA3SAX
oTOOpassTcsa NopsaKoBble HOMepa ovYepPeaN UCTONHEHUS.

ns wa3meHeHns o4epeaHOCTN WUCMNONHeHUA cnenyet aApaXAbl HaXaTb JIKM Ha Hy)KHbIIZ BbIXo4 wnu
06paTHyro CBS13b 1 BBECTU YUCIIO, KAKOW MO CYETy AO0JKHa BbINOJTHATLCA AaHHAaA onepauns.

- -
—E}— -

— e

- -

 ——] .
— OO =
R — .
" —
| —— -_— |

Mocrne ycTaHOBKM HEOOXOOMMOM O4YepedHOCTU criedyeT OTKIYUTL PEXUM HACTPOMKM nopsiaka
Q

MCMOMHEHUS MOBTOPHBIM HaXxaTueM Ha kHonky .

3.4 MNporpammupoBaHue gucnrnes npubopa

Ecnn npubop ocHalleH Aaucnneem, TO MOXHO 3anporpaMMypoBaTb BbIBOA Ha Hero WHgopMauuu
nporpammbl Mo onpedeneHHoMy anropuTMy — T. €. eCTb CO34aTh 3KpaH. Ha akpaHe MoxeT oTobpaxaTtbes
TEKCT U 3HAYEeHUs1 NepeMeHHbIX NPorpaMmbi.

Ons nporpammupoBaHusi 3akpaHa wucnonb3yetcs MeHemkep akpaHoB 2.8. YTobbl OTKPbITE MeHemkep
3KpaHoB, CrneayeT HaXkaTb Ha 3arofloBOK BKITAAKWU B NIEBON YacTu paboyen obnacTu.

Cxema™

ﬁ EJ\ :1:1: E‘J‘ 140% =

Mo ymonyaHuio B MeHeOkepe aKkpaHOB OTOGpaXKaeTCcs OauH 3KpaH.

| aoHedyE dakYaHz ) |
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3 BbasoBble cBeaeHus

MeHea®ep sKpaHos + X

— 6% [pynnsl {:D
— ;5 [pynna 1

] 3kpan 1

v [NapameTpe
IEE o |

Onvcanve

Hran

PucyHok 3.1

[Ho6aBneHue 3KpaHOB

B MeHemkepe SKpaHOB MOXHO HaCTPOWUTb HECKONbKO 3KPAHOB, MepekroYeHne Mexzgy KOTOpbIMU Ha
avcnnee npubopa 6yaeT oCyLEeCTBMNATLCS MO HAXaTUIO KHOMKM UK NO COObITHIO.

[nsa nobasneHus akpaHa cnepyet knukHyTb NMKM no anemenTty Fpynna 1 1 B KOHTEKCTHOM MEHIO BbIGpaTb
[Jo6aBUTb 3KpaH.

MeHea#ep 3KpaHOE B X
|
— 5’3 [pynnel @‘

PucyHok 3.2

Ona ypaneHusa askpaHa cnegyeT KukHyTb KM no Hy>XHOMY 3KpaHy M B KOHTEKCTHOM MEHIO BblOpaTb
Yoanutb.
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MeHea#ep SKPaHOB

— 6% [pynne @

— ;& [pynna 1

| B Penaktupoeats skpad

m ¥ aanuTe

[lns cmeHbl no3nunn 3KpaHa, ero cnegyet nepetaHyTb, yaepXxXmBasa Knasuly Shift, Ha HoBoe mecTo.

MEHEAMED SKPEHOE

— 36 [pynnb (D
— 6% [pynna 1

] 3kpan 2

E FkpaH ) Hrpan 1

PucyHok 3.3

Mpu nepeHoce HOBoe MomnoxeHue ByaeT oToGpaxaTbCs B BUAE ropU3oHTanbHOro Mapkepa.

CBouncTBa 3KpaHa

Ons 0T06pa)KeHMF| CBOWCTB 9KpaHa Ha naHenun CBOWCTB cnenyet ABaxabl HaXaTb Ha Hy)KHbIVI 9KpaH B
MeHe)Kepe 3KpaHOB.

CBowcTBa aKkpaHa:

* Uma-agns OTO6pa)KeHVIﬂ B MeHe[)Kepe 3KpaHOB M B 3aroJjioBke peaakropa 3KpaHOB;
+ OnucaHue — TEKCTOBOE OnncaHune 9KpaHa.

Cxema® | Ixpan "3xpan 1" X | CeoiicTBa JrkpaH 1 L= ox
O, @ 1 - LN
~ [MapameTpst
Wrn Jkpan 1
% Ormcanme

T e K ¢ T

MNMepexon K aKpaHy

Ecnn B npoekte yyacTtByloT ABa unu bonee aKkpaHoB, TO HeEOBXOOAMMO HacTpouTb Mepexodbl (YyCrnoBus
nepeknioyYeHns) Mexay HUMN.

[ns cosgaHns nepexoaa cnenyer:

1. Haxatb [NKM no anemeHTy pynna 1 B AepeBe MeHeKepa 3KpaHoB 1 BbibpaTe PegaktupoBatb
rpynny B KOHTEKCTHOM MeHI0. OTKpoeTCs BKagka pegakropa rpynnbl 3KpaHoB.

2. BbibpaTb cTapTOBbLIV 3KpaH B peaakTope rpynrbl SKPaHOB.
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3 BbasoBble cBeaeHus

B cBoiicTBax akpaHa HaxaTb «...» B napameTtpe Mepexon k akpaHy. OTKPOETCS MEHIO CO3aaHus
nepexoga.

B Bbinagatowem meHio Cnucok dKpaHoB Bbl6paTb p,pyroﬁ 3KpaH A4 nepexoaa K Hemy.

CozpaHue nepexcaa >

Brifop akpana

@ Cnucok SKpaHoB | < oTCcyTCTBYET -
< OTCYTCTEYET >

Swpan_BLINK

Yenoeue Nepexona JkpaH_TON

DC';'LLI,E-'CTBJ'IH'I'b NEpEXON B CNYy4aAx:

@ [eHepaumy coOLITHEA OT NpuGopa BesycnoBHEIR Nnepexon -

MzmererA sHaueHHA NEpEMEH HOH

OK

B none YcnoBue nepexoga BbibpaTtb NyHKT NeHepauua cobbiTui ot npubopa n B
BblnagakowemM MeHI0 yKa3aTb KHOMKY npmﬁopa Ana BbINONMHEHUA nepexoaa unn Bbl6paTb NYHKT
M3meHeHUs 3HaYeHUs1 NnepeMeHHOoN A5 yKasaHUsi nepeMeHHo GyrneBckoro Tuna, B crnyyae
N3MEHEHUsI 3HaYeHUsi KOTOPOI ByAeT BbINOMHEH Nepexop.

Co3aaHne nepexoaa BesycnoBHell nepexon, - o
Haxanie "Beepx"
BriGop akpana . .
Omycianue "Beepx
0 Cnucok 3KPaHOE | < OTCYTCTBYET >
Y¥nepwanue "Beepx”
Haxanie "Brus"
Omycianue "Brws”
Yeonoewe nepexoga Viepxarue "Bans”
OcylecTBNAT: NEPEXD B CYHERK: Haxame "Beon” -
0 [enepawm cofbimuil oT npuBopa BesycnoBHBIR Nepexon -
3MEHEHMA SHEUSHMA NEPEMEHHOIR
OK
Co3gaHve nepexcaa >
BriGop akpana
@ Cnucok SKPaHOB | < oTCYTCTEYET > -
YonoBwe nepexona
OcylecTENATE NEPEXD B CNYYARAX:
[evepaummn cobbimwid oT npubopa
0 MzmeHeriA SHEUSHKA NEPEMEHHOR [sd]
OK
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NMPUMEYAHUE

BesycnoBHbIV Nepexod CNyXWUT Anst HACTPOWMKK Nepexoa, Criv HU OAHO U3 coBbITUA unn
N3MeHEHUI 3Ha4YeHNs NepeMeHHON He NPOUCXoANT, HanpuMmep, A4ns nepexoga Ha akpaH
aBapun.

6. [locne co3naHusa nepexon Oyoet oTobpaxeH Ha cxeme B peakTope rpynnbl 9KpaHoB U B
CBOICTBaXx aKpaHa.

Cxema® | Fpynna skpados "Tpynna 1" X | | CeoicTEE JKP&H CTApPTOBLIA
O, 5@ 0k ~ v %H
v [lapameTtps
[N <0 crapTossit
Cnncanue
~ [lepexops! < Konnexuma nepexoaos >
o Mepexon k SKpaHy < oTCYTCTBYET >

Mepexon k akpaHy  3kpar_BLINK

M Skpan_BLINK !.I___-I Mepexon k skpaHy JkpaH_TON

o L

Skpan cTapToBLii o=

@

Wram

S

Srpan_TON

Mepexon OT 3KpaHa K 3KpaHy MOXET NPONCXOANTb MO Pas3fMYHbIM COOLITUSIM, A 3TOrO MOXHO HACTPOUTb
HecKornbko (Konnekumio) nepexonos. Mepexoabl 406aBNAITCS aHanorMyHo ONMcaHuIo BbiLLE.

[na pegakTupoBaHWA UNW yaaneHus nepexoda creayeT BbiGpaTb ero B CBOMCTBaX aKpaHa U HacTpOUTb
cooTBeTCTBYlLWMe napameTpsl. MNepexoa GyneT yaaneH, ecnu B nore CNMCOK 3KpaHOB MeHI0 co3aaHus
nepexona byaeT CTosiTb 3Ha4YeHne < OTCYTCTBYeT >.

CeoicTEa SkpaH 1

=4l |
+ [lapameTp
Mran Jrpan 1
Orcarne
 [lepexogs < Konnexumna nepexogos >

IE T E Sl < OTCYTCTBYET

Mepexon k skpady Jkpad 2

MNepexon k axpany

Pepaktop 3kpaHoB
[nsa HacTporkn BbiBOAa MHGOPMALUKM Ha SKpaH CreadyeT OTKPbITb peaakTop dKpaHa ABOWHbBIM HaXaTtuem

No 3KpaHy B MEHeKepe 3KPaHOB 1IN Ha)XaTueM Ha KHOMKY m PeAaKTMpOBaTb 3KpaH N3 KOHTEKCTHOro
MEHI0 3KpaHa.

36



3 BbasoBble cBeaeHus

Cxena™ | Ixpan "Ixkpan 1" X | | CeoMcTBa JKpaH 1
= = A
Q, 5" ®, 100% =221 |
v [Napametps
[EEN Sxpar 1

Ormcanme

OKpaH MOXET CoAepxaTb HECKOMIbKO CTPOK, Mepexod K KOTOPbIM OCYLLUEeCTBNSETCA C MOMOLLbIO KHOMOK
npubopa. Ona gobaeneHns nnu yaaneHusa CTPOK cneayeT HaxaTtb Ha kHornky L—J KoHTekcTHoe meHio
CTPOKM U BbIBpaTb He06Xx0aUMYHO KOMaHAy.

=

B cTpokax pacnonaratoTcsl anemMeHTbl ynpaBneHusl, KOTopble nepeTackuBaloTcs n3 naHenn Bubnuoreka
KOMNoHeHToB MeToaoM drag & drop. OnucaHus 6rokoB nNpuBefeHsbl B pasgene AneMeHThbl ynpaBneHus
6.4.

[i]

3.5 Pexxum cumynsartopa

NMPUMEYAHUE
Habop cumBonoB peanu3oBaH B pamkax koguposku Windows-1251.

KoppekTHOCTb paboTbl CO34aHHO NporpamMmbl MPOBEPSIETCS C MOMOLLBIO PEXMMa CUMYNSITopa, B KOTOPOM
MOAENnUpyeTcs U3MEHEHUE COCTOSIHWA BbIXOAOB B 3aBUCMMOCTM OT W3MEHEHUS] COCTOSIHUIA BXOOB.
Cumynaums no3esonsaeT NpoaHanmM3MpoBaTb COCTOSAHWE CUrHANOoB BHYTPY NPOrpaMmbl.

[na nepexoda B peXvM CUMYMSILMK CreayeT HaXaTb KHOTMKY > Ha naHenv UHCTPYMEHTOB UiKn BbIOpaThb
B rnaBHoM MeHio CepBuc — Pexum cumynsatopa. OTKpoeTcs naHenb CUMYALIMU.

MaHenb cumynauum

| N B | Nepuon mc: 100 = Bpemaumkna: 100 - Mz v a
" Myck 3anyck cMMynsLumn B peanbHOM BpeMeHM
- LWar Ha ogmH umkn | MowaroBas cMMynaUus, BeINOMHAET 1 LMK NporpaMmel
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I'Iaysa cnmynaunm, NOBTOPHOE HaXaTtune npoaosnkaeTt

Mayza

I I Y cnmynauuto

B OcTtaHoBKa OcTaHoBKa CUMynALUnW, NEPEBOANT PEXMM CUMYIISILINA B
cumynsaTopa nepBoHa4yarbHOe COCTOSIHNE
Mepwuopn, mc Mone BBOAA ANg 3agaHus nepmnoga obHOBEHUS MHdOopMaLnn

Ha CXxemMe B MuUnnmncekyHgax

Mons BBOAA ANA 3a4aHUS BpeMEHU LMKIa BbINOHEHUS
Bpems umkna nporpamMmbl B pexxume cumynsTopa v Belbopa eguHnL
N3MepPEeHUst BpeMeHU Lykna

n= OKHO NPOCMOTha OTKpbITb/3aKpbITe OKHO A5 MPOCMOTPa 3HAa4YEeHWIN NepeMeHHbIX
oo P P Ha Ka)kOoM Luare BbIMOSHEeHWs! NporpamMmei

BHUMAHME

Vi ” \ [BpeMs uuKna B pexvMe CUMYNALUM He TO e Camoe, YTO BpeMsi Lykna 7.2, paccunTbiBaeMoe
HenocpeacTBeHHO B Npubope. Bpemsa unkna moxeT 6biTb BbIGPaHO NPON3BONbLHO 1 TpebyeTcs Ans
cumynsiuumn pabotsl BpeMeHHbIXx @B — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku
BpemeHHbIX Pb ByayT oTpaboTaHbl B NPOMEXYTOYHBIX LUArax cumynstopa.

CumynupoBaHue paboTbl 6MOKOB YacoB
[Ona npnbopoB ¢ QyHKUMEN YacCOB peanbHOro BPEMEHW OTKPbIBAETCS [LOMOSHUTENbHAs NaHenb, C

MOMOLLIbIO KOTOPOW MOXHO cumynupoBaTtb noegeHne ®b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo
BPEMEHM.

[laTta v BpeMA; |11:3—4:3I} 26map 2019 [E- |

MocnepoBaTenbLHOCTb U npasuna pa6OTbl B peXunme cumynsaummn

nOpHD,OK cnmynaunm nporpamMmmbl:

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

2. 3apaHue 3Ha4YeHUn BXOOHbIX CUrHaNoB Ha Brnokax nporpamMmbi:

(> —
0

AND |° ' Q6

= >
1 ]
[T Pasperume [™] Ofwemmurs

CKHO NpOCMOTPa n B8 x
HMran 3HaueHwe Twn nepemeHHoR
az 1 Bynesckoe

3. TMopbop 3HavyeHun napametpos MNMepuopa, mc 1 Bpemsa uukna gns ygobctea cumynsaumm.

4. Bbixog U3 pexvma CUMynsaunm Ans KopPeKTUPOBKM NporpaMMbl.
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Pexunm cnmynauummn pa60TaeT no cnegywwnm npasuiam:

* nporpammMa (Bknagka Cxema) u Makpochl MOAENMPYIOTCS MO OTAENbHOCTY;

* paboTa GroKoB, HE UMEOLLIMX CBSA3U HU C OAHUM U3 BbIXOA0B Npnbopa nnm BbIXoAHbLIM GrIOKOM
CETEBOI NEepPeEMEHHON, He CUMYNUPYETCS;

s cumynsumsa He ByaeT paboTaTb NSt 3HEPro3aBUCUMBIX U HEKOPPEKTHO NPUBSA3aHHbIX NEPEMEHHBIX.

OkHO npocmoTpa

OkHO npocMoTpa MOXHO OTKPbITb UIMN CKPbITb Ha)XXatuemM KHOMKU [ﬂb Ha naHenn cumynauunn. OkHo
npeaHasHa4eHo AnAa npocMoTpa 3Ha4YeHUN nepemMeHHbIX Wn BXOAOB/BbIXOAOB Ha Kaaom Liare
BbINOJTHEHNA NporpaMmmbil.

[o 3anycka cumMynsiumMm oKHO NycToe.

OKHo NpocMOTPpa

WMran AHaueHwe Twn nepemMeHHoA

Ona pobaeneHusi nepeMeHHoN Ans oTobpaXeHus cregyet HaxaTb B MycToe norne B kornoHke Ums, 3atem
Ha KHOMKY «...».

Hran

OTKpoeTCFI Tabnuua nepemMeHHbIX. B Hen MOoryTt ObITb Bbl6paHbI nepemMeHHble NpPpoekKTa, BXOAbl N BbIXOAbl.

BriBepuTe nepemMerHy x
Mowck &
8
T
Wma nepemeton Twn nepemeHHoR 3HEProHE3aBNCHMOC T ST SRR Kommertapui

P P P YMONUEHND B MpoEKTE P &
s
sd1 bBynesckoe - [] 0 Het g
varl Bynesckoe - O Het -
|
HE BEIGDAHE > Bynesckoe - | Het ﬁ
=
]
X
=
T
]
o
o
)
m
=
(]
X
T
m
=1
3
=z
]
=
X
T
]

OK

Bbl6paHHbIe nepemMeHHble no6aBATcAa B OKHO npocmoTtpa.
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OKHO NpocMoTPRa

Mran IHaveHwe Twn nepemeHHoIA

=7 ]

Takke nepemMeHHyl0 MOXHO A06aBWUTb B OKHO npocmoTtpa HaxaTtuem NMKM Ha nepemMeHHyto Ha cxeme u
BbI6OpOM KHOMKM [lo6aBUTL B OKHO MPOCMOTPA B KOHTEKCTHOM MEHHO.

13 u " TO BOOL 1

i

1,3 PR TO BOOL :

|

@, JobasnTs B OKHO NpoCMOTPa

Bo BpeMA CMMynaumm 3Ha4eHna nepemMeHHbIX MOXXHO 3aaBaTb B OKHE NMPOCMOTpPa B KOJIOHKEe 3HaueHus.

[na nepemMeHHbIX TakkKe MOXHO YKa3blBaTb 3HadYeHUs Ha cxeme. [1BOMHOEe HaxaTue Ha MepeMeHHYH
Bbl3blBAET OKHO C MOosieM BBOAa HOBOIO 3HAYEHUS.

3MEHEHME 3HAYEHWA ot

Hoeoe sHaueHwe: 0

B pexume cnumyndatTopa MOXHO U3MEeHATb 3HaYeHUA BXOoO40B an6opa, HaxuMmasa Ha Hux. Mo HaxaTuto
AOWNCKPETHble BXOAbl MEHAIKOT LUBET U 6yJ'IeBCK06‘ 3Ha4yeHune, Oana aHarioroebix BxoaoB 3Ha4YeHue 3agaeTca
aHalnorm4yHo nepemMeHHbIM B OKHEe C nosiemMm BBoAa.

| =]

Al1

40



3 BbasoBble cBeaeHus

3.6 HacTpownka nopta 1 noagkntoyeHne npmdopa

YT06bI OTKPLITE OKHO HacTpoWku nopTta, crneayert BbibpaTb B rmaBHOM meHio Mpubop — Hactpoinku
nopTa unu Haxatb Ha nHgukatop COM B cTpoke cocTosdAHMA 2.7.

B okHe HacTtpowka nopta Bbibupaetrca Homep ucnonb3dyemoro COM-nopta n agpec nogknioyaemoro
npubopa, ocTanbHble HACTPONKN (PUKCUPOBAHHbIE U BbIBOAATCH 4115 CIPaBKM.

HacTpolika nogenrodedna npuBopa ot

Twn coempHeHMA

v  [NapamMeTpbd NoAKMINYEHAR

MopT COMS
CropocTe ofiMeHa G600
[nuHa cnoBa OaHHb g
KoHTpONE YeTHOCTA OTcyToTRYET
KomuuecTeo cTon-GuT 1
Appec npubopa 16

Mopt

BriGepuTe nopT anA cBASK © npubopom.

OTmena

MoaknioyeHne npmubopa no USB

[nsa nogkntoveHus npubopa k MK yepes nopt USB criegyer:

1. YcraHoButb gparisep USB ¢ komnakT-gucka n3 Komnrnekra noctaBky npudopa, nmbo ckavaTb Ha
canTe www.owen.ru .

2. TMoakntounTb Npubop k MK 1 Bknountb NuTaHue (ecnu Tpebyetcs). B 3aBucMmocTn ot mogenu
npubopa Ans coeguHeHUs UCNonb3yeTcs KOMMEKT Ansa nporpammmpoBanus MP-KM20 vnm
kabenb Ans nporpaMmMMpoBaHMs N3 KOMMNEeKTa noctaeku npnbopa. Homep amynmpyemoro COM-
nopTta MOXHo y3HaTb B [lucnetyepe yctponcts OC Windows.
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a8 [ncnetuep yoTpoiicTs - O >
®ain  [Jedcteme Bug  Cnpaeka
e« | = 8

[ Komnsrotep A
g Kontponnepe! IDE ATA/ATAPI
i Kontponneper USE

<; Kontponneps! sanoMuHatowmy yoTpoitcTs
=1 Monutopel
ﬂ MEILLK 1 MHEIE YKaZEIBHILLME YETPORCTER
M Ouepeaw neyatu
Kl MepeHocHelE yCTpORCTES
v 77 Toptel (COM n LPT) e
T2 Owen PR200 (COM3)
2 Nopt npukTepa (LPT1)
"I?' Mocneaoearensrell nopt (COMI)
[l Mporpammiele ycTpoicTea
D Mpoueccope
£ Cereerie agantepel W

Ceoiicrea: Owen PR200 X

D6uwe  [Mapametpel nopta  Opaiieep CeepstvA  CoBeimas

Owen PR200 (COM3)

S

Tun yctpoctea:  MopTed (COM K LPT)
WsroToEuTens: Proizvodstvennoe obedinenie OWEN LLC

Pazmewenne: Port_#0001 Hub_#0003

CocTosHue yotpolicTea

WeTpoicTeo paBoTaeT HOpManEHD.

Ommessa

3. Bsectn Homep COM-nopTa u agpec npubopa (no ymonyaHuto — 16) B okHe HacTponka nopta un
HaxaTb OK. Ecnv nogkntoyeHre KOppeKkTHO, TO B CTPOKE COCTOSIHNSA OTODpasnTCca HauMeHoBaHme
NOAKIYEHHOrO Npnbopa.
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3.7 3anucb nporpamMmbl B npubop

3anucb nporpaMmmbi B npubop

BHUMAHUE
i A \ | Ecniu B noaknioveHHOM npuBope yxe ecTb paHee 3anucaHHas nporpamma, To OHa 3aMeHseTcs
HOBOW.

CospgaHHas nporpamma 3anucbiBaetcs B [13Y npmbopa.

[nsa 3anucu nporpammel B npubop cneayer:
1. TMoakntounte npubop k MK.
2. [Mopatb nutaHme Ha npmnbop, ecnu TpebyeTcs.

3. HaCTpOI/lTb napamMeTpbl coegunHeHnaA, ecrin B 3TOM eCTb HeobXxoQMMOCTb.

4. 3anucaTb nporpammy B Npnbop, HaxxaB KHOMKY ﬂ Ha NaHenun MHCTPYMEHTOB Unu BbiOpaB B
rmaBHOM MeHio ®ann — 3anucaTb nporpaMmmy B npubop.

Mporpammupoeeadue npuBopa

JanMck HACTDOEK MPOEKTA. ..

Ecnu 3anucbiBaeTca nporpamma ¢ HacTpovikamu Ans Apyrov mogenu npubopa, To NosBUTCA cregytoLlee
cooOLLeHue:

COWEM Logic et

Ana =anwok npoekTa B nprbop gom«eH ObiTk NOAKAKDYEH
| Mmmaz2o.
Ha maHHeld MoMeHT nogknoded MP200-220.2(4).X,

NMPUMEYAHUE

Cpasy nocne 3anucy nprGop nepexoamT B pabounii pexum 1 nporpaMmMa 3anyckaercs
aBTOMaTUYECKN.

[i]

MepeknioyeHne OWEN Logic B pexxum OFFLINE

Pexxum OFFLINE cnegyet ncnonb3osatb, ecnu B AByx unu 6onee npunoxeHnsx OWEN Logic Ha ogHoMm
MK HacTpoeHa nepegadva faHHbIX B oanH npubop. lMpunoxeHua 6yayT noovepegHo 3aHMMaTb Mopr,
3arpyska B npnbop B TaKOM criy4ae npepBeTcsi.

MpunoXxeHus, KOTopble He OOMKHbI OCYLLECTBIATL 3arpy3kKy, crnegyet nepesecty B pexkum OFFLINE.

Pexxum OFFLINE BktouyaeTcs/BbIKNIOYAETCA KIMKOM MO MMEHM Npubopa B CTPOKE COCTOSIHUSA 2.7 Unn B
rmaBHoM MeHio CepBuc — Pexxum OFFLINE.

3.8 CBeaeHUsA o npoekTe

[nsa 3anycka okHa CBepeHUs O NMpoekTe crefyeT BbiOpaTth B rMaBHOM MeHio ®@ann — CBeaeHusA o
npoekTe....

Bknagka «O6wue»

Ha Bknagke O6wwme cogepxutca mHgopmauus o Bepcusax OWEN Logic, B KoTopbix co3gaBancst u
N3MEHSICS MPOEKT.
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CBEAEHWA O NpOEKTE it
OBwme | Anropumm
Bepcua cpenbl paspabio Tk, COSOABWERA NPOSKT: 1.13.184.17394
Bepowa cpenkl paspaboTki, WSMEHWBLUEA NPOEKT: 1.13.184.17394
Ok CTrMexa
PucyHok 3.4

Bknagka «Anroputm»

NMPUMEYAHUE
|I| Bknagka AnropuTMm SOCTYMHa ToOmnbKo Anis npmudopos MNP200.

Ha Bknagke ANroputM MOXHO YyKa3aTb W MOCMOTPETb MHOpMauuio O rpynne, HOMEpe U Bepcum
nporpamMmmebl Ans oToGpakeHnsa B OkHe Hpopmaumm 7.1 0 noakntoyeHHOM npubope nocrne 3anucu.

CBEAEHWA O NpOEKTE it
DBwwme | Anroput
[pynna: TRM1033
Homep: 0101
Bepcun: 0 ) 2 ; 1
QK OTtmena
PucyHok 3.5

« [pynna - onpegensiet rpynny (CEMeNCTBO) anropuTMoB;

* Homep — onpenensieT Homep 1 NO3BOSISIET OTNINYATL CXOXME anropuTMbl B pamKax rpynbi;

+ Bepcusa — onpegenset Bepcuio anroputma. Pekomengyetcs Ansa 3agaHusa Bepcum MCnosb3oBaThb
dopmat Semantic Versioning .

3.9 MeHexep KOMMOHEHTOB

MeHeokep KOMMNOHEHTOB CNY>XUT ANsl 3arpy3kn B MPOEKT KOMMOHEHTOB M3 OHNarH-6a3bl komnaHum OBEH
(Tpebyet noaknoyeHne K UHTEpHETY) 1 ynpaBrieHns KOMMNOHEHTaMU, KOTopble XpaHATcs Ha K.

Ons 3anycka MeHexepa KOMMOHEeHTOB cnenyetr Bbl6paTb B [MaBHOM MeHio ®ann — MeHep,)Kep
KOMMOHEHTOB.
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Bknapgka «OHnanH-6a3a»

Ha Bknagke OHnanH-6a3a otobpaXkaeTcst CNMCOK KOMMOHEHTOB 13 OHNanH-6a3bl komnadun OBEH.

©8 MeHeaKep KOMMOHEHTOR

Ornnait Gasa | BubmuoTexa

KomMnoHeHTe!

Bee -

Kareropan
Aanorossie npeofipasos. 50
WaBnotsl ceTeBbix yoTRO. 18
LnckpeTisie npeabpasoe... in
Norneckme anemeHTs! 9
Lna BermanAuwm 7
Obwwe 6
TevepaTops! 5
YNpaBnaiowie H perynup. .. 5
ata v spemn 4
Perynsmops 4
TaiiMeps! U CueTIKM 4
Lon. yrkLum 3
PaBota c sxogamn 2
PaBoTa ¢ skparom 2

Pesynerar onepauni - Ouwmbin: 0

0000000000000 ogooo

[£] 3srmysrme s npoexr

[Z- 3arpysims & GbmmoTey

Wmn Ormcanue

O MB110-2A
O |MB110-2AC
O | MB110-8A

O] MB110-8AC
@ MBI10-:8%

O | MB110-16X
O |mB11G-32

O  MK110-4% 4%
O MK110-8x.4%
@ mutlosU
© muttosn
O My110-X 8PX
B | MY110:X.16PX
@ |nue

& | nP200-x 2 X X
E@ |NBT100(MBT10}
O cua

Ycnewno esinonneno: 0

Mowck

BubnuoTexa

v

C S]] &[4[ L &%

Tpoext

v

CIOC]C L[] L]S L[]8

Kyco4Ho-nnHeiHas annpokcumaums Ha 10 Touek PLA

Bxon
X7
X6
%5
x4
x3
X1
X
Y10

[lara cosparis: 20 asrycra 20181
Llara wsmenstia: 20 agrycra 20181

Locryn: Bes napona

Tun
C nnasaoweit sansaToi
C nnasaroweit sanaToit
C nnasaroluen sanAToR
C nnasarowedi sanaToi
C nnasarowest sanaToi
C nnasaoweit sansaToi
C nnasaroweit sanaToit

C nnasaowen sanATol

Onmcanve

AsTop: petera

Tpynna: AHanorosele Npeotpasosania

Sakpeme

Boeinagatowee MmeHto KOMNOHeHTbI NO3BONSIET OTUNBETPOBAaTL CAUCOK MO TUNY:

?E MEHELDKED KOMMOHEHTOB

OHnaitn Baza | BuBmuoTeka

KoMnoHEHTRI

Bce

Boe

Marpockl

laGnoHel cETEBLIX YCTRORCTE

MaKpOCbI OONONHUTENbHO pa3aeneHbl Ha Kateropumn B 3aBUCUMOCTU OT Ha3Ha4YeHUA:

KaTteropwa

AHanoroBsle Nnpeoipasos. ..
a6 noHEl cETEBLE YCTRO...
MickpeTHble Npeolpasos. ..

Morvyeckue aneMeHTHI
Ona BenmanAwm
Dfwme

[eHepaTopb

Ynpaenawowme 1 perynnp. ..

Lata v spema
Perynatopel
TaiMEDEI M CYETUMKM
Oon. dyHKLAW
PaboTta c Bxopamm
PafioTa ¢ akpaHom

£n
(=]

—u —u
L I B B LI o B - R [ 1 = I -y -

MonHoe onucaHuWe KOMMOHEHTa MOXHO MNpo4nuTaTb, Bblaenue ero B cnvcke. OnucaHWe KOMMOHEeHTa
oTobpakaeTcs B MpaBoi YacTh okHa. [1ns oTobpaxkeHusi MOMHON AOKYMeHTauun K KOMMOHEHTY Tpebyetcs

Acrobat Reader.
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¥8 Menemrep komnorenTos - O X
Onnaifn Gasa || Bugnuotexa
Bz WTE B NPOSKT 3a Tk B GUENHOTEKY I 1 .
B B moser | | Sormys Y| [Iovex *|| Pacuet Bpemern unkna. Bepcus 1.00 CycleTime_

KornonenTs! O s Orwcarine Buinuorexa | Mpoext

Bee - | & |B_sEL BurapHii skiGop. Bepoua 1.00

T | & |code_En32 | Popruponarite Brosoi Macki a. I — P——

AHanoroBbie npeoBpasos. 50 [0 £ CycleTime_ Pacuer Bpemeria wikna. Bepcua 1. e

WaBinowsi ceTesen ycTpo. 18 || |C1| £ |Event_Log | Xypran cosiimi va 24 sanucn. B... L s Sl (ReERE

6 14

[expeTsie npeobpaso. D1 5 |G dont. | Tpamvc o d rousane, Bepons 1.04 Iocryn: Bes napons

TNorueckme snemeHTl £l

[inn Bermanaumn 2 [1| £ |OperTimer_ | Taitmep HapaGionar + cuemac sk

OBuwe: 6

Terepatope! 5

YrpaBRAbLIME 1 PEryAUp 5 5 e 5

S : on | Ton

PerynaTops! 4 Eynesckoe

TaifMepol 1 CHETHMKI 4

Lon. ey 3

PafioTa ¢ Bxonamu 2 Bexoa Tan Onucarue

Pabora c sipariom a ut_Cycle{ms) | C nnasaiouet sansoi

v

PesynuTar onepaumit & Ouwmbin: 0[] Yenewno sencnkeso: 0 et

UTOObI KOMMOHEHTbI CTanu AOCTYMNHbI 6€3 noakniodYeHnst K VIHTepHeTy, crneayeTt UX OTMETUTb ranoykoi U
HaXkaTb KHOMKY 3arpy3auTb B GUGNUOTEKY — KOMMOHEHTbI 3arpy3sTcs B foKanbHOe XpaHunuiie u yayT
oTobpaxaTbcs Bo Bknaake buénuoreka.

YT06bI Cpa3y 3arpy3vTb KOMMOHEHTbI B TEKYLLWUIA MPOEKT, CreayeT UX OTMETUTL rariodKon U HaxaTb KHOMKY
3arpy3uTtb B NpOEKT — KOMMOHEHTbI OyayT AobaBneHbl B NaHerns Bubnmoreka KOMMNOHEHTOB B paszern
MakpochbI npoekTa.

YcnewHas 3arpyska KOMMNOHEHTOB B JIOKANbHOE XpPaHWUMULLIE MK TEKYLLMIA NpoekT byaet otobpaxeHa B
crucke 3eneHom ranoykon B rpadax bubnunoreka n NMpoeKkT COOTBETCTBEHHO.

[Ona nogknoyeHnss ceTeBoro wWwabnoHa K KoHdurypauum npubopa cnegyetr BOCMOMb30BaTbCA
pekomeHgauuamm pasgena Pexum Master 4.3.2.

Bknagka «bnbnuoteka»

Ha Bknagke Bubnuorteka oToOpaxaeTcsi CoOepXMMOE JToKarbHOro XpaHunuwa komnoHeHToB Ha [K
nonb3oBatens. [ns 3arpyskM KOMMOHEHTOB B TEKyLUA MPOEKT crneayeT BblaenuTb Heobxoaumble
KOMMOHEHTbI W HaxaTb KHOMKY 3arpy3uTb B MPOEKT — KOMMOHEHTbl OyayT AoGaBrneHbl B MaHernb
BubnuoTteka komnoHeHToB B pa3aen Makpochkl npoekTa. YcrnelHas 3arpy3ka KOMMNOHEHTOB B TEKYLLIWNA
NpoekT GyaeT oTobpaxeHa B CnvMcke 3erneHol ranoykoii B rpadgpe MpoekT.

$8 Menemkep komnoHeHToR - O X
Ornadin Gasa | BunmoTexa
[ Zepromanpossr | (& (@] (O] [onex X M4yB
Komnowersi O Vma Onwcatme [ata usmenenis MpoexT = [lara cosnarwn: 10 asrycra 20181
fBee T | |O] & |me110-sac 10.08.2018 :32 v E [Nava usmerers: 10 asrycra 20181
- 0| @ |me110-8x 10.08.20189:32 v
| p— 18 || |0 B [MK1104x.8x 10.08.20189:32 v
Terepatope! 1 . Vms Tun Agpec
paTop: 0| @ |Mk110-8x.4x 10.08.20189:32 v ol o e KormenTapu
.|0| B puriesy 10082018 9:32 v cTw Lienuncneroe 43999 PerucTo KomaraHora crosa
(0| @ | mutoen 10082018 9:32 v REF Lenouncneroe | 50009 PerucTp 3aaaHio o HTERGpelicy
0| @ |myriexaerx 10.08.20189:32 v sTW Lienouncnermoe | 50139 Pervctp crosa cocToss
1| & |My110-x.8PX 10.08.2018 9:32 v MAV Uenounenenoe | 50209 PerucTp 0cHOBHOr 0 TEKYILErD SHaYEHNA NPUBOAZ
[ & nde 10082018 9:32 o l Lenounenerros | 16139 Tox ppwrarens”0,01, A
0 @ |neaox 2 xx 10.08.2012 9:32 v F Lienouncrertoe | 16129 Hactora"0,1, T
0/ & [neoomerioy [Py R = u Lienouncnetroe | 16119 Hanpraetine snexmpossratens 0.1, B
v
Ol® oux NI > w Lienouncnerwoe | 16039 MawusocTs, KB
O @ |cmu2 10.08.2018 9:32 v
PesyneTar onepaunit Ouwkn: 0[] Yenewno euinonreno: 0 Eo—

PucyHok 3.6

NMPUMMEYAHUE
|I| JlokanbHOe XpaHunuLLe KOMNOHEHTOB pacnonaraetcs no agpecy: C:\Users\[ums nonb3oeamernsi]
\Documents\Owen Logic\Library\

MeHep,>|<ep KOMMOHEHTOB noaaep>xuneaet creayrouime (byHKLI,I/II/I ynpasneHna KOMNoHeHTaMu:

. E—— MMMOPT hanna B foKkanbHOe XpaHunuLle;
. — 3KCNOPT (hpanna 13 nokanbHOro XpaHnnuLia;

+ ¥-—"— ynaneHue BblGpaHHbIX KOMMOHEHTOB.
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MMnopT KOMNOHEeHTa

C nomMoLLb0 UMMopTa MOXHO 3arpy3nTb XpaHsilmecst Ha MK KOMMNOHEHTbI, HO He BXOAsLMEe B COCTaB
NOKanbHOro XpaHunuiua.

Ons MMnopTa KOMMOHEeHTa creayer:

1. Haxatb KHOnKy E .
2. B nosBmBLIEMCS OKHe BbIOpaTh hannbl Ang uMnopra.

3. HaxaTtb kHonky OTKpbITb. Dalnbl 0TobpassaTcs Ha Bknagke bubnuoreka.

OKCNOpPT KOMMNOHEHTA

C NMOMOLLbKO 3KCMNopTa MOXHO COXpPaHUTb Ha MK KOMMOHEHTbI ana ,qaaneleero N3MEHEeHNA wunun
nepegauu.

Ons 3KCrnopTa KOMMOHEHTa crieayer:

1. OTMeTUTb ranoykon HeobxoamMmbliA KOMNOHEHT BO Bknaake bubnuorteka.

HaxxaTb KHOMKy g
B nosiBMBLUEMCS OKHE BbIOpaTh NyThb AN 3KCNopTa.

HaxaTtb kHonky OK. KoMnoHeHT coxpaHuTcs B Buge davina no ykasaHHoOMYy nyTu.

Mpouee

[na ooKyMeHTaumMu K KOMMOHEHTY AO0CTYMNHbI (OYHKLMM B COOTBETCTBUM C YCTaHOBMEHHOW Bepcuen Acrobat
Reader, B Tom uncne coxpaHeHue cdanna B popmarte pdf n nevats.

Ons 0T06pa)|(eHMF| pe3ynbraTtoB onepau,w7| B MeHe[)Kepe KOMMNOHEHTOB crnenyeTr HaXaTb KHOMKY

PesyneTar onepaumii = « . .
— B HWXXHEW YacTy OKHa pacKpoeTcsl CTPpOoKa COOBLLIEHWIA.

Pesynetat cnepaumii OwmGirwn: 0 Yenewno BoinonHeno: &

(100M) - Makpoc sarpyxeH B npoekT
SEL_FLOAT - Makpoc 3arpy*eH B NpoekT
(1000} - Makpoc sarpyxeH B npoexT
(10M}) - Makpoc sarpy*eH B NpoeKT
(500M) - Makpoc sarpyxeH B npoekT

3.10 Pabota ¢ makpocamu

Monb3oBaTtenb MOXET co3aaTb cOOCTBEHHble OB — MaKpOChI.

OCHOBHbIE OENCTBUS C Makpocamu:

+ coxpaHeHue B B1bnunoteke KOMNOHEHTOB 6 AN AanbHENLIEro UCNONb30BaHMSA B MPOEKTE;
¢ 3KCMopTUpOBaHUe B haiin AN UCMONb30BaHNSA B APYTUX NPOEKTax;

*  MUMNOpPTMPOBaHME CO3OaHHbIX paHee MaKPOCOB;

 3arpysKa 13 oHnarH-6a3bl B MPOEKT.

Co3paHue makpoca

[ns co3paHna MakKpoOCa cnenyer:
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1. BblbpaTb B rmaBHOM MeHo Pann — Co3pgaTb Makpoc. B oTKpbIBLLEMCS AMaNOroBOM OKHe
3a7aTb KONMMYECTBO BXOAOB U BbIXOAOB B Makpoce:

C03gaHWE BXOA0E W BRIXDJAOE o
KonuuecTeo Bxoaoe: h =
KonuuecTeo BeEDA0E: o=

2. Paspabotatb anropntm paboTbl Makpoca Bo Bknagke PeaakTop MakpocoB, aHanornmyHo
paspaboTke NnporpamMmmbl Ha Cxeme.

T8 OWEN Logic

Paiin Bun MpwSop Cepewc Pacwwpstwa  [Momows

DOBR = <

Cxema® | Makpoc "Bes nmenn”*

@ G 0@ w00 - 1, 0Q

goHedyE daxvYaHa),

KonunyecTBo BXOO0B M BbIXO4OB MOXHO YBENMUYNUTL C MOMOLLbIO KOHTEKCTHOIO MEHIO pefakTopa

WS C MOMOLLBIO KHOMOK T 11 Q"‘ )

S

: piHa xon

s Q3 ’ BeicoTa xom o Q3

v Makpoc
Mran
Onucanve

I AsTop I

e Q4 HMraa rpynn i Q4

Mapone poc

|+ JAoBaeuTe EXOA

Q+ JoBaEnTe BRxon

— CEOWCTES I
| T T

YTto6bl yaanuTb BXOf UNu Bbixod, crnegyet HaxaTtb no Hemy MNKM 1 BeiGpaTe koMaHay YaanuThb.

3. 3apgatb ums u onncaHue ans MaKpocCa Ha naHenu CBOMWCTB.
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CeoicTea Makpoc "Bes uMeHn”™ H x
LAY

751 |

v  Noxkyment

WWmpwHa xoncta, mm - 358
Boicota xoncta, e 100

v Maxpoc
Wran Ees vmenn

Onvcanwe CroytoteyeT
AsTop

Wrar rpynne:

Mapone pocTyna

Hran
BeemwTte wmA makpoca oo 10 cuMmBonos.

BBegeHHoe nus 6y,u,eT YKa3aHO B 3aroJyioBke peaakrtopa MakKpoCOB U Ha CXeMe.

4. [ns onpegenenuns Tuna u MMeHn BXog0B/BbIXOA0B BbiOpaTh BXOA UMM BbIXOA, M HACTPOUTL €ro Ha
rnaHesnn CBONCTB.

CeoiicTEa 04 n B8 x
Aol | | EEa |
v Makpoc
MMA BeIXOOa B MaKpoce Q4
Twn BrIBODA Bynesckoe
—A Q5 v lpouee
KommeHTapii

5. [anee MOXHO 3agaTb «BUOMMOCTbY U3 nporpamMmmbl yCTaBOK OB, ncnonb3oBaHHbIX B MakKpoce.

CeoicTea TP n B8 x

—Q4 221 |
TP » Maxkpoc
| Wcnonssosarwe B makpoce [l

“ickr A v I s
: - QS MacwTal BpeMeHn

OnuTensHoCTE MMMYNECA T
v [pouee

KorreHTapuii

L
o
x

YTtobbl ycTaBku BbibpaHHoro ®b 6binn AoCTyNHBI BO BpeMs ucnons3osaHus ®b B nporpamme,
crnepgyert HacTpouTb Ha NaHenu cBoncTB brioka napameTp Ucnonb3oBaHne B Makpoce — [la.

Mocne BblGopa BapmaHTa [a nosBuTCs BeinagatoLLmii cnucok NepenmeHoBaHMe NepeMeHHbIX C
nepeyncrneHnem JoCcTynHbIX nepemMeHHblx. Hanpumep, ons ®b BLINK:

49



3 BasoBble cBeaeHus

CeoncTea BLINK B x
= A
- = l |
+  Makpoc
MNepenrMeHoBaHWE NEpEMEHHBIX < CrncoK MmMeH.... = e
WMcnonesoBadwe B mMa - . OroBpaxeqve B
MA NEPEMEHHD
w [lapamerp Th P MaKpoce
Macwral epemert | Macwral BREMEHI MacwTaf BpemMeHIA
OnuTensHOCTE BKA. C
v I m NnutensHocTe BKN. cocTo... | JINWTENEHOCTE BKN. COCTO...
Macwrat epemern | MacwTab spemeti MacwTal BperMeHH
HnuTensHocTe oTkn. ¢ OnutencHocTe omkn. cocT... | OnMTensHoCTe 0TKA. COCT...
w  [lpouee
KomMmeHTapuiA

MepesmeHoBaHWE NEPEMEHHLOC

6. [locne cosgaHmsa makpoca 3anycTuTb pexunm cumynsitopa 3.5 n npoBepuTb NIOMMKY ero paboThbl.

7. Tllepepn coxpaHeHMeM Makpoca MOXHO 3anonHuTb nonga: Uma, Onucanue, ABTop, Ums rpynnbi
Maponb gocryna.

CeoncTBa Makpoc "Bes uMeHn”™

==l21 |

[Nokyment
llpiHa ®oncTa, M 353
BricoTa xoncTa, mMm 100

w Maxkpoc
Mran Bes umenn
Onucanne OtcyTcTByeT
AeTop

Mapone pocTyna

Hma rpynne
3anaeT MMA MPYNMbl N0 KoTOpaMy MaKpoc B
GMBnMoTEK e KOMNOHEHTOE BYNET crpyNNMpoBaH.

PekomeHayeTcs 3afaBaTb HEANMMHHOE U NMOHATHOE UMSA Makpoca. Conepxnmoe nons OnucaHue
oTobparkaeTcs noa n3obpaxkeHnem makpoca B naHeny Bubnmoreka KOMNOHEHTOB.

Ecnn naposib He 3aaaH (none I'Iaponb He 3aﬂOJ'IHeHO), TO AOCTYN K peaakTnpoBaHUo Makpoca
OTKPbIT A4 BCeX.

Ecnu He 3anonHeHo none Ums rpynnbl, TO Makpoc coxpaHsieTcs B OMGnmnoTeke npoekTa B rpynne
Opyruve.

Makpoc MOXXHO COXpaHUTb, BbiOpaB B rmaBHOM MeHo Pann — CoXpaHUTb MaKpOC Kak U
Ha)kaB Ha KHOMKY @ Ha NaHenu pegakTopa MakpoCOoB.

CoxpaHeHHbI MakpoC AOCTYMNEH TOMbKO AN OTKPLITOrO NPOeKTa, Af1s1 OTKPbITUS Makpoca B
APYrX NPOEKTax ero criefyeT 3KCropTMpoBaThb.

8. BbibpaTh pasnen Makpochl npoekTa Ha naHen Buénmoreka KOMMNOHEHTOB 1 MEPEHECTH
MaKpOC Ha XOJICT NpoeKTa.
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rx
el i -
R
=
&
Jos]

JKCNopT MaKpoca

BMBNMOTERE KOMNOHEHTOB
o-_| ¢
o-v :l & | X

MaKpocbl NpoeKTa

OTcyTeTByer

/= Macros 2

OrcyTcTEYET

f){ DYHHLMA

'Fb DyHKUMOHANBHBIA Bnok

M Makpocel npoexkTa

OKcnopTupoBaTb Makpoc B hanil BO3MOXHO TOSIbKO MpM OTKPbITOM OKHE pegakTtopa Makpoca. [ns
3KCMnopTa Makpoca crnegyeT BbibpaTth B rmaBHOM MeHio Pann — JKenopT Makpoca B dausn.

[ns akcnopTta makpoca 13 naHenu 6ubnmoTekm KOMNOHEHTOB CneayerT:

1. OTKpbITb MaKpoOC B peaaKkTope.

Ecnu nepep coxpaHeHneM MaKpocC HY>HO OTpeaakTUpoBaThk, TO ero Crieqyert nepetawmnTb Ha
XOJICT NPOEKTa U B KOHTEKCTHOM MEHIO Makpoca BbibpaTb PegakTMpoBaTh U BHECTUM U3MEHEHNS.

2. Bbibpatb B rmaBHOM MeH0 Pann — JKCnopT Mmakpoca B ¢hann.

3 OWEN Logic

Pain | Bun  Mpubop

G
O
|

]

Hoewiid npoekT... Ctrl+N
CmeHa uenesci naathopme

CTKPEITE NPCEKT... Ctrl+C
CoxpaHnTe TEKYLUMA AOKyMEHT Ctrl+Alt+5
CoxpaHuTe NpoekT Ctrl+5
CoxpaHUTe NRoeKT Kak.,

CosnaTe ¢ain c KioqomM..,

CesneHWA o NpoekTE..,

CoxpaHuTe MBKPOC KaK..,

JKCNOPT MaKpoca & dain

Meuarte... Ctrl+P
MocnegHWe NpoekTe L
Brixop
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3 BasoBble cBeaeHus

3. B oTkpbiBLIEMCS OKHE BbIGpaTb MECTO PaCMONOXEHMS U COXPaHUTb dhaitn Makpoca ¢
pacwmpeHnem *.tpl. Nocne coxpaHeHus oTobpasnTcsi coobLLEeHMe 06 yCnewHOM 3KenopTe
Makpoca.

UmnopT makpoca

Ecnu ansa cospgaHua nporpammbl TpebyeTcsi UCrnonb3oBaTb MakpoC, CO34aHHbIA B OAPYroM MpoekTe, TO
Heo6XoAMMbIN MaKpOC MOXXHO UMMOPTUPOBATL B MPOEKT.

[na umnopTta Makpoca criegyeT BbibpaTh B rMaBHOM MeHo ®Paitn — UMnopTt Makpoca u3 ganna.

3 OWEN Logic

‘Paiin | Bun  MNpwBop Cepewe  Pacwwpshwa (o

D Hoewid npoekT... Cerl+M
CMeHa LeneEoH naaTgopmel

D CTEpHITE NPOeKT... Cerl+C
CoxpaHuTe TekylWMi gokymeHt  Cirl+Alt=5 i

@ CoxpaHuTE NpoekT Ctrl+S |
CoXpaHWTE NPOEKT Kak..,
Cospate Gain C KnHyomM..,

CBE,EI.EHHH O NPOEKTE...

Coznate MaKpoc...

WMmnopt makpoca us daina

MeHeaxep KCMNOHEHTOE
lﬁl Meuate... Ctrl+P |
MocnegHWe NpoekTH ()

Brixoa

B oTkpbIBLUEMCSA OKHE BblIOpaTh HYXHbIN hann u Haxatb kHonky OK. Makpoc Oynet nobaeneH B naHenb
BubnunoTteka KoMnNoHeHTOB B pa3aen Makpocbl NpoeKkTa, TeENepb ero MOXHO UCMOMNb30BaTh B MPOEKTE.

3amMeHa Makpoca B nporpamme

Ecnu y ncnonbsyemoro B nporpaMMe Makpoca Oblniv U3MEHEHbI UMS, TUM, KONMYECTBO BXOO0B/BbIXOA0B
unu gobaeneH anemMeHT (NepeMeHHasi, KOHCTaHTa) co cBoricTBoM Mcnonb3oBaHue B makpoce — [la, 10
OWEN Logic notpebyeT ero o6HOBUTb U OTMETUT LBETOM Ha Xoncrte. Makpoc cuumTaeTcs M3MEHEHHbIM
nocrne coxpaHeHusi npaBok B PegakTtope MakpocosB.
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8 OWEN Logic

®ain Bug MpuSop Cepewc FPacwwupenwna [omowe

. — V- : Q ETEY v Vv C N N W R B —I F

DOR@ 065 - Ol R e g I oS I T Y o I PN T N P ol o
4

b X | BufinvoTexa KOMMOHEHTOS 1B x

Cxema™® |

e, 5 @ 14 -l & X

[ Y

-

- : - Makpocbl npoexkTa M

AoHedyE da¥aHay)

/3 Macros1

Orcyrcteyer

..... . R Macros 2

Orcyrcteyer

Orcyrcieyer

X oynxuns

ﬂ] DyHKUNOHANBHE Dok

-

1 3

M Paspenvrs [™) Ovemmmms M
PE: 0% Mepem.: 0% n3y: 0% 03v: 0% /1. MNprBop He nogxnioyeH M COMS |

[1ns oOHOBNEHMs1 Makpoca Ha XorCcTe CrneayerT:

1. HaxaTtb no otTmedeHHoMY LBeTOoM Makpocy KM 1 B nosiMBLLEMCS MeHI0 BbiOpaTs OGHOBUTL
Makpoc.

M Makpochl npoexKTa

Kenupoeate

Y,u,a.n WTE KOMAOOHEHT

PenakTupoEaTe MBKPOC

OBHOEMTE MaKpoC

CeOWCTES

NMPUMEYAHUE
EI B cniyyae BnoxeHHoro makpoca OWEN Logic npegnoxuT nepenTtu kK Hemy. [lencteus ¢

BJN1OXX€HHbIM MakKpOCOM aHall0rnM4yHbI.

2. TMocne o6HoBneHus makpoca OWEN Logic aBTomatuyecku nepengeT k crieqyroLemMy Makpocy,
TpebytoLemy 0OHOBMEHHSI.

MaKpoc o6HoBNsieTCA B npoekTe no cneaywwnm npasunam:

¢ €eCli B Makpoce U3sMeHeH Tun nimn nmsa BXxoga/Bbixoda c NPUCOeANHEHHOW CBA3LIO, NpU

0obHoBMNeHMM cBA3b OyAeT pa3opBaHa;
* ecnu B Makpoc gobaBneHsbl BXxoAbl/Bbixoabl, Mpy OOHOBEHNM CBA3N Y)KE CYLLECTBYOLLMX BXOO0B/

BbIXOJOB HE pPa3pbIBaOTCS.
NMPUMEYAHUE

m OWEN Logic ngeHtudpuumnpyet cBA3M ¢ BXogaMn/Bbixogamu Makpoca no uMmeHmn n tuny. Ecnu B
MaKpoce N3MEHUTb UMS UK TUMN BxoAda/Bbixoga C NPUCOEAVNHEHHOW CBS3bIO M CO34aTb HOBbIV BXoa/
BbIXOZ C TAKMM >X€ UMEHEM 1 TUMNom, To npu obHoBneHun makpoca OWEN Logic aBTomatmyeckm
nepecoeanHUT CBS3b K HOBOMY BXOAY/BbIXOAY.
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4 Hactpovika npnbopa

4 HacTtpouka npubopa

YT06bl OTKPbLITH OKHO HAcCTpOek Npubopa, crneagyeT HaxaTb Ha KHOMKY |;| Ha naHenu MHCTPYMEHTOB U
BbIOpaTh B rnaBHOM MeHto NMpubop — HacTpownka npubopa.

Hactpeiika npubopa - O X

Jkpax
Yack
=} MHTeppeiice
—1-RS485, Cnot 1, Slave
Cam, 16
Maomynu paclumpeHuA
—} Bxomw
(+|- AxEncroBeie
[} OwckpeThbie
=} Bbicoaw omreinonaTEE TS
(+} OwckpeThbie

MpounTaTe 3EKpLITE

B neBoit YacTu okHa HacTpoek Npubopa CoOAepKUTCA AePeBO C pasaenamu:

+ OkpaH4.1;

* Yachbl 4.2;

* WNHTepdpenchl 4.3;

*  Mopgynu pacwmperns 4.4;
* Bxogbl u Bbixoabl 4.5.

o | | MTPUMEYAHUE
| 1 | |MepedeHb pasnenos MoxeT oTnmuaThbes Ans pasHbIx Moaenei npubopos.

B npaeoli YacTu okHa HacTpoek Npubopa oTobpakatoTcsl HACTPOWKN BbIGpaHHOro pasaena.

Bce ycTaHoBneHHble HacTporku Ans npubopa, 3a UCKMIOYEHNEM YAaCOB, COXPAHSAIOTCS BMECTE C NMPOEKTOM.
HacTtpoiiku npmubopa He TpebyoT nogknoveHus npubopa.

4.1 JkpaH

HacTpoWiku akpaHa JoCTyMnHbI TOMNbKO AN NpUOOPOB C ANCHIEEM.
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4 Hactpolika npnbopa

Hactpoiika npubopa - O X

=} MNpuSop

MopceeTka skpaHa: Prmviena A c -

ApkocTs: 0

WrHtepheicnl
—1-R5485, Cnot 1, Slave
Cam, 16

Mogynm paciumpetun

KonTpacT: 50

—}- Bxoab
\+}- Ananoroseie
(+}- AcKpeTHEIS
—}- Beixoak!
(+}- [uckpetheie

MNpouwraTe JaKprITE

MepeyeHb NapaMeTpoB 3aBMCUT OT Tuna npubopa.

MoacBeTka dKpaHa — B BbinagawwiemMm MeEeHH MOXHO Bbl6paTb AONNTENbHOCTb pa6OTbI NnoaCBETKU C
MOMeHTa nocnegHero AencTeus Nonb3oBarerns.

ApKocTb — HacTpoyika ApkocTu akpaHa, ot 0 o 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTM oTobpaxaembix cumeosnos, ot 0 4o 100 %.

Knonka TMMpouutaTth MCnonb3yeTca AN CUUTbIBAHMA TeKyWMX HACTPOEeK 3KpaHa M3 MNOAKMOYEHHOro
npubopa.

4.2 Yachbl

B pasgene Yacbl HacTpavBalOTCsi 4acbl peanbHOro BpeMeHu npubopa. HacTponku 4acoB peanbHOro
BpeMeHn TpebytoTcst Ans paboTbl CUCTEMHBIX NepeMeHHbIX 1 @B nporpammei.
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HacTpoiika npnbopa - O X
=} Mpubop Oata v spema
3K|JE"}-1 Oara: (05032019 = Bpema: (11:27:26 =

=} MhTepdeiicnl CHHXPOHUZEUMA C KOMMEKTEPOM 3anucate

—1-R5485, Cnot 1, Slave
Cam, 16 Koppekuma
Maogynu paclumpenmn OTmknoHeHve: 0 cex/mec 3anucate
=} Bocomw

\+}- Ananoroseie

(+}- AMcKpETHES
—|- Beixoas

(+}- [uckpetheie

MpouwTaTe JaKprITE

HaTta n Bpems

Hatan BpeMA 3a0aloTCcA B COOTBETCTBYHOLLMX NONAX.

[ns CUMHXpPOHM3aUMM 4YacoB pearibHOro BpemeHn npubopa ¢ yacamu MK crnegyer OTMETUTb ranouky
CUHXpOHM3aLmAa ¢ KoMnbTepom — nons [lata u Bpems cTaHyT HeakTUBHbI.

[aTa v BpemMA

Nata: (05032019 .= Bpems: (|11:28:49% 2

CI-"IHKDDHI-"ISHLU"I.H T KOMNBOTERDM JanucaThe

YT0o6bl 3adaTb HOBble 3HAYeHMs Afs YacOB pearibHOro BpemMeHu npubopa, criefyer HaxkaTb KHOMKY
3anucartb.

Koppekuus

Mone OTKNOHeHMe CNyXWT ONS yKasaHusi MOrpeLlHOCTM XO4a 4YacoB peanbHOro BpeMeHu npubopa B
cekyHaax. Ecnv yackl peanbHoro BpeMeHu npnbopa cneLuat, To 3HaYeHWe yKasbiBaeTCsl CO 3HAaKOM MUHYC.
Koppekuums Ha ykasaHHYH BENUYMHY NMPOUCXOAUT PAaBHOMEPHO B TEYEHMNE MecsLa.

Koppewwmn

CmenoHexwe: 0 CER/MeC 3anucats

YTtobbl 3ag0aTb HOBOE 3HA4YeHWe KOpPEeKUMU ANs YacoB pearibHOro BpemMeHu npubopa, cregyeT HaxaTb
KHOMKy 3anucarhb.

KHonka I'Ipoqvn'aTb ncnonb3yeTcda AnAa CYMUTbiIBaHUA TeKyLMX HaCTpoeK 4YacoB pealibHOro BpemMeHu n3
NoAKMYeHHOro npubopa.
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4.3 UuTepdhencel

B pasgene WHTepdpencbl HacTpavBaloTcsi napameTpbl MHTEpdENcoB CBA3M npubopa C Apyrumun
yCTpOMCTBaMu B CETU.

WHTepdelicel cBsa3m paboTatot no npotokony Modbus 4.3.1 ctaHaapTa RS-485.

[Hob6aButb nHTepdenc

YUTto6bl obaBuTh NHTEPENC CBA3N, cneayeT HaxaTtb [NKM Ha pasgen UHTepdenchl B fepeBe HAaCTPOEK U
BblOpaTh [Jo6aBUTb MHTepcenc — RS-485.

WHTepmeiicom
Moy g JoBaenTe HTepdelic ¥ R5-485
—|- Bxons

+}- AHanoroeie

+}- [ucKpeTHbIE
—}- Boixoas

+}- Owckpethbie

NHTepdelic byoeT nobaeneH B AepeBO C napameTpamy no ymonyaHuio. Mms mHTepdperica coctouT 13
HOMepa 3aHMMaeMoro B Npubope crnota u pexuma nHtepdenca.

—| MHTepteiichl
—}- R5485, Cnot 1, Slave

iC B

KonnuecTtBo MHTepencoB ces3u ansd npubopa He MOXET NpeBbILLAaTh KONMYECTBO CNOTOB B Npubope.

3ameHalypaneHue nHtepdenca

[nsa 3ameHbl nnn yaaneHus nHtepdgenca cnenyet Haxatb KM Ha nmsa nHtepderica B aepese HacTpoek u
BblOpaTb HeobXxoamMmoe oencrTene.

FKpaH
Yackl
—| MHTepteich
—}-RS485, Cnor ™™
& JamenuTe uHTepdelic k
Cam, 16

Moy pacimp ¥Yaanute uHTepdeic
—|- Bxoak
+}- AHanoroewie
+}- [WCcKpeTHBIE
—|- Beixons

+}- [WCcKpeTHBIE
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MapameTpbl MHTEphenca

[na nameHeHna napameTpoB uUHTepdeNnca ero cnenyert BolbpaTh B AepeBe HacTpoek. B npason yactu
OKHa HacTpoek npubopa oTobpassTca napaMeTpbl MHTepdelica.

HacTpeiika npuBopa - O x

=} MNpudop MonygynnekcHbii METEpdeic Nepenaun Aaxke. [nuHa nukwn go 1200 M (Gez noBTopMTENER), MOXHO NOAKNKWATE 40 16
Skpan YCTROHCTE.
Yacsl

—I- Mnepmeiicel @ Coenats noymomuanme [J4 3asopckwe nacTporiku

Cam, 16 Twn WHTepPeAca: RS-485
Momynu paciumpeHmrn Homep crota: 1 -
— Bons Pexam:  Slave -

A
4} AHAGNOroBLIe
Lt MpoTokon:

(+}- [uckpetheie

Cropoce: | 115200 -
—|- Brixoasl

[} [uckpeThbie YetHocte:  Het -
Yucno cronBur: 1 -
Butsl panHs: | 8 -
10
KormeHTapuii:

MpounTaTh 3EKpLITE

Homep cnota onpegensiet kakow cnot npnbopa 3aHMMaeT nHTepdeic.
Pexxunmbl nHTepdenca:

+ Slave 4.3.3 — npubop ABNseTCA BEOOMbIM, 3HaYEHUS KOTOPOro ONpaLLMBalOTCA OPYrUM
YCTPOWMCTBOM.

+ Master 4.3.2 — npubop cumTbIBaET M 3anNnCbIBAET 3HAYEHUS BEAOMbIX YCTPONCTB, MOOKIMIOYEHHbIX
no MHTepdency cea3un.

-_—
KHonka I'E‘::) Cpoenatb NO yMOMYaHUIO — COXPaHSeT BBEAEHHblE B MOMS AaHHbIE Kak napameTpbl Mo
YMOMNYaHuio.

KHonka E“’Sasop.cxue HaCTPOMKN — OTOOpaxkaeT B MOSsiX BBOAA 3aBOACKME HACTPOWMKM ANsl MOAENu
NOAKMYEeHHOro npubopa.

OcTtanbHble napameTpbl BBOOATCA B COOTBETCTBMM C 3agavdYaMu TMpoekta Unu TexXHUYeCKMMun
XapakTepuctnkamm opyrmx YCTpOVICTB B CETU.

NMPUMEYAHUE
MapameTpbl «MpoTokon» 1 «MHTepBan Mexay 3anpocamMmy» akTUBHbI TONbKO B pexrme Master.
KHonka MpounTaTb cunTLIBAET TEKYLLME NapaMeTpbl NoaKIYeHHOro npuéopa.

Mocne 3agaHusi NapaMeTpoB MHTepdeica credyeT HaxaTb KHOMKY 3akpbITb. [apameTpbl BCTynaloT B
cuny nocrne nepesarpyskv npuéopa no NMTaHUIo UK Nocre 3arpy3ku NporpaMmmel B Npuoop.

4.3.1 PaboTta no npotokony Modbus

O6wue cBegeHus

WHTepdericel cBasn paboTatoT no npotokonam Modbus-RTU (Master/Slave) unn Modbus-ASCII (Master/
Slave).
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4 Hactpolika npnbopa

Ons opraHusaumm obmeHa OaHHbIMM B CETU 4Yepe3 WHTepdenc cBA3M Heobxoaum Mactep cetn —
ycTponcTeo B pexxume Master. OcHoBHas dyHkumst Mactepa cetv — MHMUMMpoBaTb OOMEH JaHHbIMU.

Ha nuHumn cBaA3n gonyckaeTcs HanMymne TonbKo O4HOro YCTPOMCTBA B pexvme Master.

NMPUMEYAHUE
|I| Mpubopskl NP110 n MNP 114 moryT paboTaTth TONbKO B pexume Slave, ecrniv K HUIM NOAKIKYEH Moy b
MP-MN485.

OcobeHHoCTU paboThbl B pexxume Master

Ecnn npubop pabotaet B pexvume Master, To 4ns MUHUMU3ALUN BPEMEHMW MOMYYEHUst OaHHbBIX CO BCEX
YCTPOWCTB pekoMeHayeTCs:

* eClqin OgHO UNM HeCKOoIbKo S|ave—yCTpOIZCTB He NOoAKIMYeHbl Unn HegoCTyMNHbI, TO peKoMeHAyeTCA
npenycMoTpeTb B MporpaMmme 6rioKMpOBKY ONpoca 3TUX YCTPOWCTB MITM COKpPaTUTb 40 MUHUMYMA
napameTp «TarimayT oTBeTa» Ansi 3TUX yCTPONCTB. B NnpoTuBHOM crny4dae Bpems onpoca oyaet
pacTy NPOMNOpPLMOHanbHO KONMYECTBY HEMOAKMIOYEHHbIX YCTPOWCTB 1 BENMYMHE YCTAHOBMNEHHOIO
napametpa « TanmayT oTBeTa» Ans 3TUX YCTPOUCTB;

* BO BpeMsl yCTaHOBKM napameTpa «VIHTepBan Mexay 3anpocamun» crieqyeT y4uTbiBaTb KONMMYECTBO
Slave-ycTpoicTB 1 obLiee konuM4ecTBo 3anpocos. Ecnn Bpemsa 06paboTkm Bcex 3anpocoB
3aHMMaeT GorblUe BpeMEHW, YeM YCTaHOBIEHO NapamMeTpoM «HTepBan mexay 3anpocammuy, To
OaHHbIV NapameTp ByaeT MrHopupoBaTbCs.

OWEN Logic gonyckaeT 3anporpammmpoBaTb onpoc Ao 16 ycTponcTB Mo ogHOMY MHTepdbelcy cBA3un.
Kaxxgoe yctponctBo noggepxuBaetr go 256 nepemeHHbiX. [Jonyckaercs MCMNonb3oBaHWE OOMHAKOBbIX
aJpecoB 1 UMEH NePeMEHHbIX A1 Ka4oro yCTponcTBa.

Konu4yectBO MHTepchencoB cBA3U

KonnyecTBo nHTepdelicoB cBsian nNpubopa 3aBUCUT OT KONMMYECTBO CMOTOB NoakntodeHns. Ecnv npubop
nogdepxueaet paboTy OO0 ABYX WMHTEPeMCcOoB CBSI3W, TO MX MOXHO HAcTpouTb Ha paboTy B ABYyX
He3aBUCKMbIX CETAX.

Ocob6eHHOCTH HacTpounKu npudopos ¢ nnatoun MNP-UM485

Ecnn npmnbop c ycraHosneHHonm nnatonm [MP-U485 HacTtpoeH Ha pabory B pexume Master, 10
pekoMeHayeTCa MOAKMYNTL MOATArMBaKLWME PEe3nCTOpbl NMHMIA CBSI3n A 1 B ¢ nmomoLlblo yCTaHOBKM
nepembliek Ha nnate lNP-UM485. nsa pexuma Slave pekomMeHOYyeTCs OTKIIHYEeHME NOoATArMBaoLLMX
pe3ncTopoB.

MoaTarvBaowme pe3ncTopbl YCTaHaBNUBAIOTCA ONA 3a4aHust ONpeaeneHHOro COCTOAHUS NMHMUIA CBA3M,
Korga B CeTM HeT nepedadn. Pe3ncTopbl yCTaHaBMMBAKOTCA B OQHOM MECTe CeTW, Kak MpaBuro, Bo3fe
npubopa B pexxvme Master.

CraHpaapTHble koAbl ownbok Modbus
* 01 — npuHATBLIN Ko PYHKUUKN HE MOXET ObITb 06paboTaH;

* 02 — agpec AaHHbIX, yKasaHHbIN B 3anpoce, HedOoCTYyNeH;
+ 03 — 3Ha4eHve B Nomne JaHHbIX 3anpoca, ABNAETCS HeAOoNyCTUMOW BEMUYMHOMN.

PYHKLMM N 06nacTn AaHHbIX
Mpu 3anpoce Master obpallaeTtcs kK ogHON U3 obnacten namaTu Slave ¢ nomolbio hyHkumuu. O6nactb

namMATH XapaKTepm3yeTcs TUMOM XPaHSLLUMXCS B HEW 3HaYeHu (BuTbl/perncTpbl) n TMNOM AOCTYNa (TONbKO
YTeHWe/dTeHne 1 3anuch).
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Tabnuua 4.1 — O6nactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o03HavyeHune Tun paHHbIX Tun pocTtyna
Coils (Peructpbl donaros) 0x Bynesbin YTteHune/zannce
Discrete Inputs (OuckpeTHble 1x Bynesbin TonbKo YTeHMe
BX0bl)
Input Registers (Pernctpbl BBoaa) 3x LienouyncrneHHbIn Tonbko YTeHve
Holding Registers (Pernctpbl 4x LienouncneHHbiv YUTteHne/3anunco
XpaHeHus)

Kaxxgas obnactb namatM COCTOUT U3 OMNpedeneHHOro (3aBMCSALLEero OT KOHKPETHOro YCTPOWCTBA)
KonnyectBa sdeek. Kaxgas sdvenka umeeT yHUKanbHbIA agpec. [Ana KOHUrypupyembix YCTPOWUCTB
Npon3BOANTENb NPELOCTABNSAET KapTy PErMcTpoB, B KOTOPOW COaepXnTca nHdopmMaLms o COOTBETCTBUN
napameTpoB YCTPOWCTBA M KX agpecoB. [na nporpammMupyeMbiX YCTPOMCTB Morb3oBaTtens opmMupyert
TaKylo KapTy CaMOCTOSITENbHO C MOMOLLbK cpedbl nporpaMmmupoBaHus. CyLlecTBylOT YCTPOWCTBA, B
KOTOPbIX CoYeTatoTCsl 00a PaCCMOTPEHHBIX CryYasi — Y UX KapTbl PEMMCTPOB €CTb (PUKCMPOBAHHAs YacTb U
YacTb, KOTOPYHO NOMNb30BaTeNb MOXET AOMNOMNHUTL B COOTBETCTBUU CO CBOEN 3aJayen .

B HekoTOpbIX yCTponcTBax 0OOnactu nmamsaTyv HanoXeHbl Apyr Ha Apyra (Hanpumep, O0x u 4x) — T. e.
nonb3oBaTernb CMOXET obpalLaTbCst pasHbiMU DYHKLMAMU K OGHUM U TEM XKE perncTpam.

dyHKUMA onpedenseT onepauuio (4TeHne/3annck) U obnacTe NamsTh, C KOTOPOW 3Ta onepauus Gyoet
npousseneHa.

Tabnuua 4.2 — OcHoBHble PyHKUMM npoTokona Modbus

Koa dbyHkumum Uma dyHKUun BbinonHsiemMasa KomaHaa
1 (0x01) Read Coil Status UTeHne 3Ha4YeHN N3 HECKOIbKUX PErmcTpoB dnaros
2 (0x02) Read Discrete Inputs [YTeHne 3Ha4eHU N3 HECKOMbKMX OUCKPETHbIX BXOA0B
3 (0x03) Read Holding UTeHne 3HaYeHnn N3 HECKOITbKUX PErMCTPOB XpaHEeHUs!
Registers
4 (0x04) Read Input Registers |YTeHne 3Ha4eHWIn N3 HECKOMBbKMUX PErUCTPOB BBOAA
5 (0x05) Force Single Caoil 3anuck 3HaveHusa B oanH perncTp dnara
6 (0x06) Preset Single Register | 3anucb 3Ha4yeHUs B 0gMH perucTp XpaHeHusi
15 (OxOF) Force Multiple Coils | 3anuck 3Ha4YeHWI B HECKONBbKO PErMcTpoB doniaroB
Preset Multiple 3anncb 3Ha4YeHN B HECKOSBbKO PErMMCTPOB XPaHEHUs
16 (0x10) :
Registers

B pasnuuHbIX AOKyMEHTax MOeHTMYHble 0B03HaYeHWss MOryT MMeTb pasHbli CMbICH B 3aBUCMMOCTM OT
KoHTekcTa. Hanpumep, npedmkc 0X 4acTo MCNOMb3yT Kak ykasaHuWe Ha LIeCTHaauaTeEPUYHYo cucTemy
cuncneHus, NoaTomy B ogHom criyqae 0x30 moxeT obo3Hayatb «30- 6uT obnactn namaTn coils», a B
apyrom — «agpec 30 B wectHaguatupmyHon (HEX) cucteme cuncnenmsay (Mpm 9TOM AaHHbIN agpec MOXeT
OTHOCUTbCA K Ntobor obnacTn namsitu).

Onpoc Slave MOXeT ObiTb OAUHOYHBLIM UK rpynnoBbIM. [py ogunHOYHOM onpoce Master cumTbiBaeT
KaxgbI U3 napamMeTpoB Slave oTaenbHOM KOMaHOow.

Mpv rpynnoBom onpoce Master cuMTbiBaeT O4HON KOMaHAOW Cpa3y HECKOMNbKO NapamMeTpoB, YbW agpeca
B KapTe perucTpoB pacnofioXeHbl CTPOro MocnefoBaTerisHO U He MMERT paspbiBoB. [pynnoBoi onpoc
No3BONSAeT YMEHbLUUTb Tpadvk B CETU U BpeEMs, 3aTpayMBaemMoe Ha OMnpoC YCTPOMCTBA, HO B HEKOTOPbIX
crnyyasix ero npuMeHeHWe HEBO3MOXHO (MMM BO3MOXHO C OrpaHUYeHWsMU) K3-3a UHOMBMOYamNbHbIX
ocobeHHocTeln npubopa.

Bpewms onpoca n Tanm-ayT oTBeTa
[Npn KOPPEKTHO 3aaHHbIX NapameTpax, permcTpbl onpawunBaloTCA C 3adaHHbIM UHTepBanoM. Ecnun ykasaH

MEeHbLUUI nepuog onpoca, Yem obuiee Bpems obMmeHa, TO KOPPEKTHbIN obmeH No uHTepdpelicy Gyaet
HapyLUEeH.
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Ecnu Bpemsa Tanim-ayta oTBeTa OT Slave HacTpOeHO MeHblle BO3MOXHOro, TO OTBET ycTpoucTBa Slave
Opakyerca. Cnegyrowmin 3anpoc 3akaH4YMBAETCS Heyaayen M OaHHble Mo MHTepdhelricy He nocTynawT B
pernctpbl Master.

Mopsaaok perucTpoB U NOpA[OK 6anT

Mopsgok cnegoBaHUA perncTpoB/6anT BaXeH NPy CYUTbIBAHUM CUCTEMHBIX NepeMeHHbIX dhopmata FLOAT
(aHanoroBble Bxoabl/Bbixoabl) npubopa B pexxume Slave.

MepemenHble OWEN Logic npu pabote no Modbus nmetoT cnegytoLine ocobeHHOCTH:

* LenoyncneHHbIv Tun (uint) — 3aHMMaeT oavH perncTp, HacTpoKrKa CneqoBaHWsa PerncTpoB/oUT He
BMMSIET Ha AaHHbIV TUM;

+ Bynesckui T1N (bool) — 3aHMMaeT oAnH BUT, MOXXHO 3adaBaTtb HoMep buta perncTpa;

« TMn c nnasatowen 3anaton (float) — 3aHMmaeT aBa perucTpa, nopagok cnegosaHus 6ant un
perncTpoB BaXeH.

ABTOnoACTpOMKa BPEMEHM LuKIa nporpaMmmbl

Mpubopbl MOryT noAacTpavMBaTb Bpemsl paboTbl LMKNa nporpaMMbl B 3aBUCUMOCTM OT  CIIOXHOCTU
anroputma. ABTOMNoOACTPOViKa BpeMeHu LUuKna nporpamMmMbl BNUSET Ha paboTy HTepdeica CBs3n, Tak Kak
3anpockl 06pabaTbiBaloTCs B OCTaBLLEECS MOCIE BbINOMHEHWS MPOrpamMmmbl BpeMsi LiKIa.

CornacHo anroputMmy NoACTPOMKM BPEMEHU LKA, MMHMMarbHOE YMcro Bbi3oBoB Master coctaBnseT o
50 pa3 B cekyHay. Ecnu Master He ycneBaeT onpocutb BCE YCTPOWCTBA, TO HEOOXOAMMO BHECTU
N3MEHEHWs B anropuTM 411 oNTMMM3aLMm Konm4ecTsa 3anpocoB.

Mepuop onpoca v npaBuna ero Ha3Ha4YeHus

Mpnbop Bce 3anpocbl CTaBUT B ovepedb. Ecnu oyepeab kopoTkasi, TO NpuBoOp BbINOMNHUT BCE LUKMbI
3anpoca-oTBeTa M OCTAHOBUTCS B OXWAAHUK MOKa He MOJOWAET K KOHLY 3adaHHbI nepuod. Ecnv ovepenpb
ONMHHAsA 1 He YKnaablBaeTca B 3afaHHbI nepuon, To npubop OyaeT onpawmBate Bce Heobxoaumble
napameTpbl C MakCUMaribHO BO3MOXHbIM NEPUOAOM, HO 3TOT nepuoa OyaeTr 6onblie 3agaHHOMO B
HacTpounKax.

BpemeHHasi avarpamma onpoca:

MHTEpBan
TalmayT Mexny
oTBeTa 3anpocamu
sani omsi 3an2 orB2 zani otel
nepuog onpoca
<t >

Ona makcumanbHon ckopoctn 115200 6ut/c onpoc AByx nepemeHHbix Tuna FLOAT B «upeanbHbIX»
ycrnoBusax (KOpPOTKas fIMHWSA CBSI3W, OTCYTCTBME MOMEX) Yy OAHOro MOAYMHEHHOro YCTPOWCTBa criegyet
YyCTaHOBUTb!

* BpemMs OTBETa OT Hadana 3anpoca — 2,64 Mmc;
* CcneayroLmin 3anpoc HadMHaEeTCs He paHblue, YeM Yepes 12 Mc;
» 0buwee Bpems Ha 3anpoc 1 peructpa FLOAT - 3,4 mc.

B BblLLenepeyncrieHHbIX YCNoBusiX, Npubop CMOXET oTnpaBnsaTb 83 3anpoca B cekyHAy. [laHHOe 3HauyeHne
crpaBeanvMBo UM Afs ApYrMX NpuGOpoB € ModoOHLIMM BpeMeHHbIMU XxapakTepuctukamu. B npouecce
pa3paboTku anropuMTMa, Koraa rforvka YCIOXHSAETCs, TO YBEenuuMBaeTCs Bpemsi LMKMa M KONMMYecTBO
3anpocoB 3a cekyHay OyaeT cHUXaTbCS.

3HauyeHMe nepuoda onpoca 3aBUCUT OT anropuTMa, Kak 4acTo U Kakue napameTpbl Hago onpaluvBarth.
PekomeHayeTcsl BbICTABNATb Neprof onpoca paBHbiM 1 ¢. B 3ToM criyyae npubop cMoxeT onpocuTb 4o 50
NepemMeHHbIX.
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Mopspnok onpoca HeCKONMbKUX YCTPOMUCTB Ha LUUHE

YCTpoKrcTBa onpalnBarTCcsa CornacHo c)opmmnpoBaHHon odepenm. Onpoc NnponcxoauT OT HaMMEHbLLIErO
agpeca k Havbonblwemy. B npumepe Ha mnnocTpauuym HwKe nepBbiM OyOeT OnpoLleHO YCTPOWCTBO C
agpecom 8, nocnegHum — ¢ agpecom 32.

—}-iR5485 Cnor 1, Master:
NETI0O(NET10), 16
My 110-X 8P 8
CMWZ, 32

MoxHo 3apaBaTtb pa3HbIl7I nepunoag onpoca nOoAYNHEHHbIX YCTpOIZCTB. KOHerTHOG 3Ha4yeHune 6yp,eT
3aBUCETb OT peLuaeM017| 3agavn.

PacueTt agpeca n 6uta anAa cunTbiBaHUA OyneBon nepeMeHHOM B pexxnme Master

B HekoTopbIX cnyvasx TpebyeTcsa BblYMCAUTL agpec perncrpa n Homep 6uta NOgYMHEHHOrO YCTPOWCTBA.
[Ona onpepeneHns agpeca peructpa M Homepa GuTa M3 OOKYMEHTauuu Ha onpalumBaembii npubop
BepeTca pacnonoxeHue OMTOBOW NepeMeHHON, Hanpumep, bum 1400, nanee cnegyeT:

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

Mony4yeHHble agpec M Homep BBoasTcA B nonsi «Permctp» n «BuT» BO Bpemsi HacTpowiku onpoca
YCTPOMNCTBA.

+ la X Wran: Varl =
MMA nep emerroi Twn Appec peructpa KoMMeRTapHIA - Tuv Bynescroe .
Warl Eynesckoe a7
PerucTp: 87 Bur: 0
PyrkupA uteHen: | (x01 -
Pyrrimna sanmcy: | 0x05 -

3anuch No MSMEHEHMID

4.3.2 Pexxum Master

B pexume Master npubop onpawuvBaeT MOOKMOYEHHbBIE MO MHTepdency Apyrne nogYMHEHHbIE
YCTPOMCTBA.

NMPUMEYAHUE
El Onsa nHtepderica B pexvme Master rpynnoson onpoc NOAYNHEHHbLIX YCTPOUCTB He
nogaepXnBaeTtcs.

[ins onpoca cneayet 4o0aBUTb M HACTPOUTbL YCTPOMCTBA. UTOObI 06aBUTL YCTPOMCTBO, CeayeT HaxaTb
IMKM Ha nms nHtepdenca m BoibpaTe [106aBUTbL YCTPONCTBO B KOHTEKCTHOM MEHIO.

—-MNpuGop Moy aynnekcHbli uHTepdeiic
Sxpas oo 16 ycrpolicTe.
Yachl

—|- MiuTepteiics @ ChenaTe No YMOMIaHWo

{5485, Cnot 1, Mas +
Mamynn pacluupeHlA
+}- Bxonnl
+}- Bbionbl

JobaewTe ycTpoicTED ica

dobaewTte vz WabnoHoe... -

& ameHuTe uHTepdedic PMM_

X Yoanate uHTepdeiic
on:
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[oGaBneHHoe ycTpoicTBo OyaeT oTobGpaxeHo B AepeBe Kak OTBETBNeHMe uHTepdelica. HaumeHoBaHue
YCTPOWCTBA COCTOMT 13 UMEHW U apeca YCTPOWCTBa.

—| MhTeppeiichl

MapameTpbl onpawiMBaeMoro ycTpoucTaa

[ns n3MeHeHns napameTpoB YCTPOMCTBA CNEAyeT HaxaTb Ha ero HavMeHoBaHue B JepeBe HacTPoeK — B
MpaBo YacTK OKHa HAacTpoek npmbopa oTobGpassTcs napameTpbl.

Hram: YeTpoiicTeo Appec: 16
Mepwoa onpoca, Mc: 100 Konso nonsimok: 3
TalimayT oTBETa, MC: 100
Cratyc: | <HeBwibpaHa > | | .. Onpoc: | <He BriBpana >

CTapwwM perucTpoM Bnepen Crapwwm SaiTom Bnepen
Flna‘t: .2 1 4 3

KomMmMeHTapHiA:

MapameTpbl onpawmnMBaeMoro yCTpoucTBa:

3

Uma — nva ycTporncTea Ang otobpaxeHus B AepeBe HaCcTpPOoeK;

Appec — ceTeBoW agpec YyCTPONCTBa;

Mepuoa onpoca, MC — BPEMEHHOW MHTEPBArT, Yepe3 KOTOPbLIV MOBTOPSETCA onpoc. JonycTnmbin
ananasoH ot 0 go 65535 mc;

TanmayT oTBeTa, MC — BpeMsi, N0 UCTEYEHUUN KOTOPOIO MOMbITKa ONpOCa CYNTAETCS HEYAa4YHOM.
Honyctumbin ananasoH ot 0 go 65535 mc. TanmayT oTBETa pekoMeHayeTCs 3a4aBaThb B AnanasoHe
300-500 mc;

Kon-Bo nonbITOK — KONMYECTBO HEeYyAaYHbIX MOMbITOK ONpoca, NPy JOCTUXEHUN KOTOPOro
nsmeHsietca Cratyc yctponctea. Jonyctumein guanasoH ot 0 go 255;

Crartyc — ykasaHue byneBcKol NepeMeHHOW, B KOTOPYIO 3anucbiBaeTcs ctatyc npubopa: 1 —
YCTPONCTBO (PYHKLUMOHNPYET HOpMarbHO, 0 — CBSI3b C yCTPOMCTBOM NoTepsiHa. lNepemeHHas
BblBUpaeTcs B TabnyiLe nepeMeHHbIX 5, KoTopasi BbI3bIBAETCH HaXKaTUEM KHOMKN «...»;

Onpoc — yka3aHue OyneBCKon NepeMeHHON, KoTopas onpedenseT AocTyn k onpocy: 0 — 3anpeT
onpoca, 1 — paspeLueHune onpoca. lNepemeHHas BbioMpaeTcs B Tabnuie nepemMeHHbIX 5, koTopas
BbI3bIBAETCH HAXaTUEM KHOMKU «...»;

NMPUMEYAHUE

|I| MapameTpbl CTaTtyc 1 Onpoc cnyxat Ans otobpaxeHust n ynpasneHusi cBasu npubopa c
onpaluvBaembIMy yCTporicTBamu. MNMprBA3aHHbIE NepeMEHHbIE MOXHO MCMONb30BaTh ANd
BM3yanusauumn unm yctpaHeHms o6pbiBa CBS3U B NIOrMKe paboTbl MporpaMmbl.

CTtapwum perucTpom Bnepea — onpeaensieT o4epeaHoCTb NOChINKN PEMMCTPOB BO BpeMS
paboTbl C ABYXPErncTpoBbIMU NePEMEHHbIMY;

Crapwumm 6anTom Bnepen — onpegenseT o4epeaHoCTb crieqoBaHns 6anToB B MNOCLISIKE;
KommeHTapuim — TeKkCToBOE OnucaHue yCTponcTBa.

Mpumep

TpebyeTcd cumtatb Yncno «—250.123».

B 3aBMCMMOCTM OT HacTpoOWKK MOpPsiAKa CrneaoBaHUs perncTpoB/6anT oHo OyaeT nepedaTbesi pasnuyHbIM
obpaszom.
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HaCTpom(a nopsaaka Cnve,D,OBaHVIﬂ perMCTDOB/ I'Iepep,aBaemoe ynucno
G6ant
Mnagawwin 6ant Crapluui 6ant Mnagawwii 6ant CrapLuuii 6ant
Craplumm penscTpom ENSpen Crapwwm SaiTom Bnepen ' Y Y Y '
Float: 1 2 3 4 01111101 00011111 01111010 11000011
I Mnagwwii peructp . CrapLumii peructp I
CrapLumii 6ainT Mnagwmin 6ainT CrapLumit 6aint Mnagwwin 6anT
CTaplumum percTporM Bnepen Crapwwum Saiirom snepen ' e e e '
Float: 2 1 4 3 00011111 01111101 11000011 01111010
I Mnagwwii pernctp . CrapLumii peructp .
Mnaguwmin 6ainT CrapLuii 6ainT Mnaguui Gait CrapLumnin 6ainT
CTapLWKM PETHCTPOM ENEpED Crapwwum GaitTom Bnepen ! H H H !
Float: 3 4 1 2 01111010 11000011 01111101 00011111
‘ Crapluuit peructp . Mnagwwi peructp I
CrapLumin 6ainT Mnagwwit 6ant CrapLuuin 6airT Mnaawwit 6ant
Crapwwm perwcTpom BneEpen Crapwwm Safirom Bnepen ' " " " '
Float: 4 3 2 1 11000011 01111010 00011111 01111101
‘ CrapLuin peructp . Mnagwwi peructp I

MepeMeHHbIe onpalmMBaemMoro ycTpoucTea

B HWXHeN YacTu okHa pacnonaraetca Tabnvua nepeMeHHbIX onpallnBaeMoro yCTponCcTBa.

UT06bl 406GaBUTL NepeMeHHYIo, criegyeT HaxaTb KHOTMKY I . MepemMeHHas GyaeT nomelleHa B Tabnuuy,
Kak Ha PUCYHKE HUXe.

+ 0 X

MMA NepeMerHon Tun Appec peructpa KomMMeHTapui
Warl BEyneecroe 0

War2 Eynesckoe ]

UT06bl CO34aTbh HECKOMBbKO MEPEMEHHbIX CO CXOXMMW HAcTpoWikamu, criefyeT BblbpaTb NepemMeHHy B

Tabnuue n HaxaTb KHOMKY D TupaxupoBaTtb.

o5 TupaxwpoBaHWe NepeMeHHOR X
MNapameTtpel
Mg Var2|
HauaneHeih Homep: 2 -
Konwyectso: 3 =
War agpeca: 2 =
OK OTtmena

HacTpoliku TupaxxmpoBaHnsa nepemMeHHomn:

*  WNma — nvsa nepemeHHoN, koTopas byaeT TMpaXMpoBaHa;
* HavanbHbIM HOMep — HavanbHOe Yncno, kotopoe byaet 4o6aBNEHO K UMEHN TUPaXMPyeMOon
nepemMeHHoM;
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+  KonuuecTBo — KONMMYECTBO NEPEMEHHbIX, KOTOPbIE HY)XHO [,06aBUT;
+ Lar agpeca — Luar, ¢ KOTopbIM OyaeT yBennunmBaTbCs 3Ha4eHne napameTpa Peructp.

lMepemMeHHble OyayT fobaBneHbl B Tabnumuy.

+ 0O X
MiMA NEpEMEHHOH Tun Agpec perucTpa KoMMeHTapMIA -
Warl ByneBckoe 0
Ward? Eynescroe 0
Var23 BEyneecroe 0
War2d BEyneecroe 0

[nst yaanexust n3 Tabnuubl crieayeT BblenuTb HeOBXOAMMYIO NEPEMEHHYI0 U HaxaTb KHOMKy 2.

CBoncTBa NnepeMeHHOW onpalwiuBaemMoro yCTpomcrea

Mrag: Warl

Tun:  UenowcnenHoe -

PervcTp: 515
Py yteHna; (03 -
PyHrumA sammcy:; | (06 -

JENKCE MO KIMEHEHMWID

Konmyectso permctpos: 1 | =
1

JanycK YTeHWA: 2 fpaHa

W

W

Janyck sanwck: | = He Beilipada

W

Cratyc: | < He BolfipaHa

KommeHTapuii:

CeolicTBa nepemeHHoﬁ onpawumsaemMoro yCTpOIZCTBa HacCTpaunBakTCA cnpaBa oT Tabnuupl:

*  WNmAa nepeMeHHON — HaMMeHoBaHWE ONa 0TOOpaxeHus B Tabnuvue nepeMeHHbIX 5;

e Tun — t1n 5.1 nepeMeHHoi: GyNeBCKUIN, LIENOYNCIIEHHbIA UMK C MITaBatoLEen 3ansTou;

+ BuT (TONbKO ANs NnepeMeHHbIX 6yNneBCKOro Tuna) — Homep 6uta ang YteHus;

* Peructp/Agpec peructpa — 3HadeHue peructpa, K Kotopomy obpatlaetcs npudop,
oTobpaxaeTcs B Tabnuue;

o DyHKUUS YTeHUs/(PpyHKLUSA 3anUCK — OTKIOYEHNE UnK BbIGOP OYHKLUKN 3anucu/JYTeHuns;

* KonuuyecTBo (TONbLKO ANA LeNOYUCNEHHbIX NePeMeHHbIX) — KOMMYeCTBO 3aHNMaeMbIX
nepemMeHHoOn perncTpoB: 1 unm 2;

+ 3anyck YTeHust — Ha3Ha4yaeTcsa nepemMeHHasa ByneBcKoro Tuna ansa NpUHyaUTENbHOrO YTEeHNS
[aHHOW NePEMEHHOMN;

+ 3anyck 3anucu — HasHa4aeTcs nepeMeHHas OyneBcKOro Tuna Asis NpUHyauTENnbHOWM 3anuncu
[aHHOW NepeMeHHOMN;

+ CTaTyc — Ha3Ha4aeTcs LlenovmcneHHas nepeMeHHas, B KOTopyto ByaeT 3anucaH Kog, oLmnokm
Modbus 4.3.1, B cnyyae ee nosiBneHus;

+ KommeHTapui — TeKCTOBOE onncaHne nepemMeHHon s oTobpakeHns B Tabnvue nepeMeHHbIX 5;
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LLIaGnoHbl ceTeBbIX YCTPOUCTB

Ons wHTepdencos B pexume Master gocTynHO co3gaHve M WUCMONb3oBaHWE LWabnoHOB CETEBbIX
yCTpOWCTB. [MapamMeTpbl 1 NepeMeHHble HAaCTPOEHHOTO YCTPONCTBa MOryT ObITb COXpaHeHbl B Buae danna

wabnoHa. Ona coxpaHeHusa wabnoHa cregyeT HaxaTtb KHOMKY CoxpaHuUTb YCTPOMCTBO Kak
WabnoH. B OTKpbIBLIEMCA OKHE MPOBOAHMKA criedyeT BbibpaTb pacrnonoXeHue u BBECTUM ums danna.
dann 6yaet coxpaHeH ¢ pacwmpeHmem . dvip. CoxpaHeHHbIN WabnoH MOXHO MCNOoMNb30BaTh A4S ApYrnx
MHTEepPdENCOB U NPOEKTOB.

[ns ucnonb3oBaHusA coxpaHeHHoro wabnoHa cnepyet HaxaTtb KM Ha HavmeHoBaHWe uHTepdeinca B
aepeBe HacTpoek 1 BbibpaTb [lo6aBuTb M3 LLIaGnoHOB... B OTKpbIBLLEMCSI OKHE MPOBOAHMKA crneayet

HanTM pacnonoxeHve carina n 3arpy3utb. LWabnoH npumeHuTca Kk mHTepdpelncy BMecTe Co BCeMU
napameTpamu.

Mpubop
JKpaH

RS485, Cnot 1, Maetar
+ Oofaeute yoTpoiicTes

Momynu pacluupeHuA
Bxons AoBaewTe us LabnoHoE...

EE

Bhixoabl & Jamenuts wnTepdeiic J

K Yaanute untepdeiic

[ns psga yctponcTs npon3soacTea komnaHum OBEH ecTb rotoBble WabnoHbl, KOTOPbIE MOXHO 3arpy3untb
N3 OHNanH-6a3bl ¢ nomoLblo MeHemxepa KOMNOHEHTOB 3.9.

KoHdurypuposaHue nnatol NP-UMN485

Mocne koHGurypupoBaHus Bcex napametpo B OWEN Logic cnegyeT npoBepuTh NOMNOXEHWE DpKaMnepoB
Ha ceTeBou nnate MNP-UM485. [ina paboTbl B pexxume Master no nitepdency RS-485 gxamnepsbl cnenyert
yCTaHOBUTb B nornoxexHve MST.

=
= ;
Hogg [EBIo< l

DA1 :
PRR12B02 CL1

4.3.3 Pexum Slave

B pexume Slave npubop npepoctaBnsieT AaHHble ONS CYMTbIBAHMSA APYrMM YCTPOWCTBOM B CETW,
CaMOCTOSITENbHBIN ONPOC HE BEAET.

UTto6bl HacTpouTb NapaMeTpbl Nepeaayn OaHHbIX, criegyer HaxaTb Ha uMs npubopa (No ymonyaHuw —
Cawm, 16) nog HaMMmeHoBaHWEM MHTepdenca B JepeBe HACTPOEK.

—|- MuTepdeiich
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4 Hactpolika npnbopa

MapameTpbl npubopa

Hrma: Cam Anpec: 16
CTapluvm pEMCTpOM BNEpen Craplwwm SaifTom Bnepen
Float: 2 1 4 5;
KormeHTapui:

B npaeoli YacTu okHa HacTpoeK pacronoXeHbl O6LUME AN BCeX NepeMeHHbIX NapameTpbl Npubopa:

*  Uma — umsa npmubopa ans otobpaxeHns B JepeBe HACTPOEK;

* Appec — ceteBown agpec npubopa;

+ Crapmm peructpom Bnepea — Onpenensier o4epefHoOCTb MNOCbINKM PperncTpos npu pabote ¢
OBYXPErMcTpoBbIMU MEPEMEHHbBIMY;

+ Crapwum 6anToM Bnepen — onpegenseT 04epeaHoCTb crieqoBaHns 6anToB B MOCLISIKE;

+ KoMmeHTapui — TeKCTOBOE onucaHune npubopa.

[nsa npubopa B pexume Slave gonyckaercs onpoc 4o 64 perrcTpoBs Npw rpynnoBom onpoce.

lNMepemeHHbIe npubopa

B HWxkHel yacTM oOkHa pacronaraeTcsa Tabnuua nepemeHHbIX npubopa, 3Ha4YeHWs KOTopbIX OyayT
CYMTbIBATLCS APYIMM YCTPOMNCTBOM.

UTto6bl 406aBNTbL NEpeMEHHYI0, CrieayeT HaxaTb KHOMKY I . MNepemeHHasn Bynet nomelleHa B Tabnuuy,
KaK Ha PUCYHKE HWXe.

+ 0O X

MMA nepeMerHor Tun Agpec peructpa KoMMeHTapMi
Warl Llenoukcnertoe b12
War? Llenoukcnetnoe 513

YT106bl co3aaTb HECKONbKO MEPEMEHHbIX CO CXOXMMW HacTpowkamu, cnegyeT BblibpaTb NepemMeHHylo B

Tabnuue 1 HaxaTb KHOMKY D TupaxupoBaTtb.

o5 TupaxnposaHWe nepeMeHHoR >
MNapameTpel
MAras; Warl
HauaneHeid Homep: 4 =
Konwuectso: 3 =
War agpeca: 2 =
OK OTtMena

HacTponku TupaxunpoBaHusi nepeMeHHOM:

*  WUmA — nvsa nepemeHHoN, koTopasi ByAeT TUPaXNpoBaHa;
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4 Hactpovika npnbopa

* HavanbHbIM HOMep — HavanbHoe Yncno, KoTopoe byaet 40OaBNEHO K UMEHWN TUPAXMPYEMOM
nepemMeHHOMN;

+  KonuuyecTtBO — KONNYECTBO NEpPeMEHHbIX, KOTOPOe HY>HO [006aBUTb;

+ Lar agpeca — Liar, ¢ KOTopbIM ByAEeT yBENNMUMBaThLCA 3Ha4eHMe napameTpa Peructp.

MepemeHHble byayT nobaBneHbl B Tabnuuy.

+ 0O X
MMA NepeMeHHol Tun Appec peructpa KoMMERTAp KA
Warl Lenouncnetnos 512
Warld Uenouncnetnoe 514
Varls Llencukcnernos 216
Varlg Llenoukcnexnos 518

Ons ynaneHus ns tabnuubl cnegyeT BblAeNWTe HEOOXOAMMYH0 NEPEMEHHYIO U HaXaTb KHOMKY X,

CBonctBa nepemMeHHOM npubopa

nA:
Twn: -

Pernctp: 1

KorraeHTapui:

CeowicTBa nepemeHHon npnbopa HacTpaneatoTcs cnpasa oT Tabnuubl:

*  WUmsa nepemeHHON — nms nepemeHHon npubopa (3agaeT nonbL3oBaTtens);
e Tun — t1n 5.1 nepemMeHHON NpMdopa: LIENOYNCIIEHHbIA UK C MNaBatoLLEN 3ansaTou;

NMPUMEYAHUE
|II ByneBck1e nepeMeHHbIe MOXHO CHMTaTh B LIeNOYMCIEHHY0 nepeMeHHyto. CoctosHue
ONCKPETHOTrO BXOAa MOXHO M3BMeYb ¢ nomollbto 6noka EXTRACT 6.1.5.1 unun
noaxopsero Makpoca ns MeHegxepa komnoHeHToB 3.9.
+ Appec perncrtpa — agpec pernctpa nepemeHHorn npubopa (3agaet nonb3oBartens). [AnanasoH
OOCTYNHbIX aipecoB ykasaH B pykogoOcmaee o 3Kcrinyamauyuu npubopa;
* KoMMeHTapuin — TEKCTOBOE ONMcaHne 3Ha4YeHNs1 NepeMeHHON Ans oTobpaxeHust B Tabnuvue
nepemMeHHbIx 5.1.

4.4 Moaynwu paclumpeHus

B paspene Mogynu paclimpeHusi HacTpauBarlTCA MOAKMOYEHHbIE K MpMOOpY MOAYNM paclumpeHust
BBOAa/BbIBOAA.

HNo6aBuTb Moaynb paclumpeHus

UTtobbl gobaBuTb Moaynb pacluupeHusi, cnegyet Haxatb [NKM Ha pasgen Moaynu pacwupeHus B
JepeBe HacTpoek v BbibpaTh [lo6aBUTL Moaynb pacwimpeHus — < Mogenb Moaynsi pacluMpeHus >.
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4 Hactpolika npnbopa

Hactpoiika npubopa - O X
—} MNpuSop
Skpan
Yact
WMuTeppeiichl
Mogynm pacwivpent [oB3EnTE MOAYE PaCLUMPEHIA ] MNewM-220.3
- Bam ' MPM-24.3
(+}- Ananorossie [PM-220.1
SR MNMPM-24.1

—|- Beixoas

[+ OnckpeTHEE

Mpouwrate 3aKpHITE

Mogynb paclumpeHust otobpasutca Kak OTBETBMEHWE pasdena B AepeBe HacTpoek. HaumeHoBaHue
Moayna paclmpeHmna CocTounT U3 Mmogenun moayna n Homepa 3aHnmMmaemMoro crnora.

Mogynb paclumpeHms MOXHO yaanutb, Haxas [MKM Ha ero HavmeHoOBaHWe B JepeBe HAaCTpOeK 1 BbiOpaB
COOTBETCTBYIOLLYIO (DYHKLMIO.

MapameTpbl Moaynsi paclmMpeHus

I'Iapameprl BblAeNmIeHHOro Moaynsa pacumpeHua OTO6pa)Kal0TCF| B I'IpaBOIZ 4acCcTun OKHa HaCTpOeK.

Hactpoiika npubopa - O X

—- Npusop
Skpan Homep cnota: 1 -
Yacu

WHTepdench Craryc:

—} Momynu paclumpetua

(+}- Brogm
(+}- Boitopm

3akpuiTe

B Beinagatowem meHio Homep crnota ykasbiBaeTcss HOMep crota B npubope, 3aHMMaeMblii Modynem
pacwmpeHus. KonnuecTBo Moaynew pacluMpeHusi He MOXET NPeBbILLAaTb KONMYECTBO CIOTOB B Npnbope.
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4 Hactpovika npnbopa

CTtaTtyc NogkmnioyeHns Mogyns paclUMpeHUs MOXET COXpPaHAaTbCA B NepemeHHyto bynesckoro Tuna. Ecnu
CBSI3b C MOAYNIeM YCTAHOBIEHA, TO NEPEMEHHAsN XpaHUT 3HadeHue True, ecnu CBsi3b HE YCTaHOBMNEHA —
False. [1ns Boibopa nepeMeHHON, B KOTOPOW ByAEeT XpaHUTLCSA CTaTyC, CNeAyeT HaXaTb KHOMKY «...».

OTtkpoeTca Tabnuua nepemeHHbIX 5, B KOTOPOW MOXHO BbiBpaTb NepemMeHHyl U3 NpoekTa unm co3gatb
HOBY!O.

BriBepuTe NepeMerHy e WK CO3A3NHTE HOBYHD x
Maweck &
K
3HaueHwe no WenonezosaHne §
Mre nepemeqHon Tin nepemeHHoR 3HERroHESaBMCHMOCTE e e Korarerapii :
b1 Byneackoe - [] 0 Her ®
HE BeifipaHa - | Her
OK
BbibpaHHas nepemeHHas 6yaet oTobpaxaTbes B none Beoga CraTtyc.
Hacrpoiika npuopa — O >
=} MNpwGop
e T Homep cnoTa:
Yachl
Cramyc: b1
WHTeppelicn Y
—} Momynu paciumperma
NPM-220.1, Cnot 1
- Bxoaw
(+}- Bnoonm
JEKpLITE

[ns BbIXO4OB MOAYNS pacLlUMpeHnst MOXET ObITb HACTPOeHO 6e3onacHoe COCTOSHME .

4.5 Bxoab! n Bbixoabl

B pasgenax Bxoabl 1 Bbixoabl HacTpavBaloTcs MapameTpbl U KOMMEHTapuu Ans BXOAOB/BbIXOOOB
npubopa 1 Moaynel pacluMpeHus.

MapameTpbl 3aBUCAT OT TuNa BXOA0B/BbIXOA0B BbiGpaHHOro npuéopa.

Bxogbl/Bbixoabl Moaynen paclmpeHusi otobpaxaloTcs B [AepeBe HacTpoeKk C HOMEPOM 3aHMMAaeMOro
croTa B ckobkax.

Ona npaBunbHOW HacTpoWku BXoAoB/BbIXOAOB nNpubopa crnegyeT obpatutbcs Kk pykosodcmay Mo
aKcrinyamauyuu npubopa.

[No6aBneHne KOMMeHTapueB

KommeHTapuii ons Bxoaa/Bbixoda MOXHO HanucaTtb B norie KoMMeHTapui 1y Ha naHenu CBOWCTB.
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4 Hactpolika npnbopa

Hactpoiika npubopa - O x

—} MpwGop -
JkpaH

KommeHTapui:

Yacw
[+}- MnTepdeiic
[} Momynu paciuMpetna
—|- Buxopel
[+ Ananorostie

—}- [IWCKPETHEIE

In 33KpLITE

TekcT BBeOEHHOro KOMMeHTapusi Bygetr oTobpaxaTbCa BO BCMfbIBatOLLEN MOACKaske Npyu HaBedeHuU
Kypcopa Ha BX0A/BbIX0[ Ha CXeMme:

r o
G} Bxog 11
|2 o7 cusTuMka 1

Ang nomyisrug Goaee nodpofHol LHEOoDMAaLLIL HaxMume F1

BesonacHoe COCTOsIHME BbIXOAOB MoAynen pacluMpeHus

[lns BLIXOAOB MoAynel pacluMpeHnsl MOXHO HacTpouTe GesonacHoe cocTosiHue. Bbixog Gyaet npuHumats
Ge3onacHoe CoCTosIHKE B Criydae NoTepu CBs3N ¢ NpuGopoMm.

Hacrpoiika npubopa - O X
Qs
ae HaumeroBaHWe NapameTpa 3HaueHne Ormcarme
a7 BesonacHoe coctontme Yetanoeute sHasetme «ls -
7
Qs Kormentapuit Fagavire kommerTa0NT, KoTOpENT BYE6T BHEeH Ha CXeMe

F1
F

Q@2(1) Wma napameTpa: d.Ini
THn napamMeTpa: Crvcok GE30NACHBIX COCTOAHMWIA

Q3(1)

Q4(1)

Q5(1)

QE(1)

Q7

Q8(1) -

JaKphITE
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5 MNepemeHHbIEe

5 lNepemeHHbIe

lMepeMeHHble cnyxaT Ang 3anMcn U CYUTbIBaHUS 3HAYEHUI Ha cXxeMe MpoeKTa 1 nNpy nporpaMMmmnpoBaHum
3KpaHoB 3.4.

YUTto6bI Mcnonb3oBaTh nepemMeHHyr B NPOEKTe, CHa4alla ee crnenyert co3nathb B Tabnuue nepeMeHHbIX.

[Ina sanycka Tabnuubl NepemMeHHbIX criegyeT HaxaTb KHOTKY I@I Ha naHenu MHCTPYMEHTOB UNu BbIGPaThb
B rnasHom MeHio Mpubop — Tabnuua nepeMeHHbIX.

Tabnuua nepeMeHHbIX COOEPXUT OOKOBbIE BKIaAKW:

* [lepeMeHHbI€;
» CepBUCHble NEPEMEHHbIE 5.2;
+ [lepemeHHble nHTEpdenca cBa3n 5.3 (Ang kaxgoro MHTepdenca cBA3M oTaenbHas BKnagka).

NMepeMeHHbIe

I'IepemeHHble npoeKkTa 0To6pa>|<a+0Tc;| B Tabnuue nepemMeHHbIX.

s

BrIBepUTE NEpEMEHHYH MK CO3A3IATE HOBYHD

Mowck 7
K
=
Mma nepemetHoil Twun nepemeHHo#A 3HEeproHESaBMCMMOCTE Toes it KommeHtapumit g
P P P YMONYEHND B MpoeKTe p E
5
exo 8 Bynesckoe - ] Oa
o
Exon 1 BynescKos - [ Ia a2
m
Bxon 2 Bynesckoe - O Oa 8
Exon 3 Eynesckoe - | Na o
=
Bxoa 4 Bynesckoe - [ Oa %
exon 5 Bynescroe - ] Oa i
=
gxon B Eynesckoe - | Na %
Bxoa 7 Bynesckoe - O Oa
< HE BRIGDEHS > bynesckoe - ] 0 Her

oK

[nsa cozgaHusi nepeMeHHO crielyeT BBeCTM UMs 1 3aaaTh Tun 5.1. OcTanbHble napaMeTpbl 3anosHSATCS
B 3aBUCVMMOCTU OT KCMIyaTaluMoHHOW NOTPeGHOCTU:

*  Wmsa nepemeHHON — 1Ms ANd oToOBpaxkeHus Ha naHenu lNepemeHHble U Ha Brioke nepeMeHHON B
npoekTe;

*  Tun nepemMeHHOM — MOXET ObITb Ha3Ha4YeH O4MH U3 Tpex TUMOB: OyNEeBCKUA, LENMOYMCIEHHBIN, C
nnasatowlen 3anarton. Cm. nogpobHee pasgen Tunbl nepeMeHHbIX 5.1;

+ DHeproHe3aBUCUMOCTb — [if1sl COXpaHeHUs 3HavyeHusa nepemeHHou B [3Y npubopa B cnyvae
OTKITHOYEHWSI ANEKTPONUTAHUS CreayeT NoCTaBUTb ranoyky B Nore HacTpoviku. Bpems xpaHeHus
nepemexHon B 3Y 3aBucuT oT TMNa Nnpnbopa, cM. pykoeodcmaeo o 3Kcrayamayuu npubopa;

+ 3Ha4yeHue Mo yMON4YaHUIo — 3Ha4YeHME, KOTOPOEe ByAET XpaHUTb NEPEMEHHAs, MOKa B HEE He
OygeT 3anucaHo HOBOE 3HaYeHue;

* WUcnonb3oBaHue B NpoeKkTe — MHAnKauusa npuBasky kK bnokam B nporpamme. Ecnv nepemeHHas
npvBsi3aHa, To 3Ha4yeHne — Aa;

+ KoMmeHTapum — TEKCTOBOE OnncaHue Aris 0TobpaXeHus BO BCMIbIBAIOLLEN NOACKa3Ke Ha CxeMe
npoekTa npu HaBeaeHnn Kypcopa Ha 6ok nepemeHHOMN.

Y106kl yaanuTb nepeMeHHyto 13 Tabnuubl, cnegyet HaxaTb NMKM Ha cTpoky nepeMeHHON 1 B KOHTEKCTHOM
MeHI0 BblIbpaTh YAaanuTb NnepeMeHHYyHo.

Tabnuvua nepemMeHHbIX NoaaepXmnBaeT NOMCK U unsTpauuio No umeHn. Cumson «[lpobeny BbINONHAET
ponb norudeckoro NI n no3sonseT punsTpoBaTh NEPEMEHHbIE MO HECKOSNBKUM KPUTEPUSIM.
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BeIBepuTe nepemMerHy e WK Co3aaiTe HOBYHD x
a X F
=
Wma nepemetton Tun nepemeHHoR 3HEProHE3aBNCHMOC T 3rauerne no Wenonesosarine Kommertapui .
P P P YMONUEHAD B MpoekTe P I
@
Enable Bynesckoe - | Na
0
anr Bynescroe - O Oa a
m
fin_AMNR Bynescroe - ] Oa 3
z
]
=1
3
=z
]
=
=
T
]
OK

YUtobbl HalWTKM MecTa WCNoNb30oBaHMS MNepeMeHHOM B NpoekTe, crnegyeT Haxatb [MKM Ha cTpoky
nepemeHHon B Tabnuue u BbibpaTh Moka3aTb CCbINKMU.

BrIBepuTe NEpEMEHHYHD MKW COZAATE HOBYHY X
]
Momck g
z
Mma nepemeHHoi Tun nepemMeHHOR 3HEproHESaBUCUMOCTE Sess e KomMmeHTapuin 2
P P P YMOMHEHMID B MpoeKTe 5 z
@
varl bynesckoe - [] 0
Bynesckoe - O Het Y Moxasame cennn

2 YRanuTe nepemeHHyto

SAHHS3MSadsU 319

B oTKpbIBLLEMCSI OKHE OTOOPa3nTCA MHopMmauns O BbIBpaHHOW NepeMeHHON.

CcbUIKW Ha NepemedHys "varl" n

MNepen yoaneHuem nepemMeHHoN HeofxomuMo cNepea yBpaTe CCbIMKKM Ha HEES 13
CNELYOWME MECT:

Document -» Bnok yteHna us nepementoi[-1] varl

33KPBITE

YTtobbl yoanutb nNpuBA3Ky K Oroky nepeMeHHOW B MpoeKTe, criegyer OTMETUTb HyXKHble MepeMeHHble
ranoykamu n HaxaTb KHOMKY Yaanutb. [epeMeHHasa octaHeTcsa B Tabnuue, HO He ByaeT Ucnonb3oBaTbCa

B MpOEeKTe.
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5 MNepemeHHbIEe

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytTtcst Tpy TUna nepeMeHHbIX:

» OyneBcKkuin (OBOUNYHBIN);
*  LIENOYUCHEHHbIN;
* CNnasaroLen 3anaTon (BELEeCTBEHHbIN).

3HayeHns oT ogHOM nepemeHHoﬁ K /J,perVI MOryT nepefaBaTtbCA TONMbKO MNpu coBnagavownx Tunax
nepemMeHHbIX.

ByneBckuu Tun

lMepemeHHasa GyneBCcKOro Tuna MoXeT NPUHMMaTh O4HO M3 AByX 3HadveHui: 1 (True) unm O (False).

Ha cxeme nepemMeHHble 6yJ'IeBCKOrO ThNna coegnHAKTCA YepHbIMU NTIUHNAMWU!

(o >

LlenouyncneHHbIN TUN

MNMepemeHHas LENOYNCMEHHOro TUNa MOXET NPUHMMAaTb 3Ha4YeHne Lenoro yucna B guanasoHe ot 0 go
4294967295.

Ha cxeme nepemMeHHble LUermio4YnCcrneHHoro Tmna coegnHAarTcAa KpaCHbIMU JTMHUAMUA:
o

Tun ¢ nnaBalowen 3anaTon

MepemeHHas Tuna c nnasalolen 3anaTol MOXEeT MpPUHUMaTb 3HavYeHWe BEeLLEeCTBEHHOro 4ucna B
AnanasoHe ot —3,402823466E+38 o 3,402823466E+38.

Uncna oguHapHOM TOYHOCTW C NraBawLwen 3ansaTton obecrneymBaroT OTHOCUTENbHYH TOYHOCTb 7— 8
OeCATUYHbIX Lundp B gnanasoHe ot 10-38 go npumepHo 1038,

Ha cxeme nepemeHHble Tvna C nnaBatoLLern 3anaTon CoeamHaTCa PUONeToBbIMU JIMHUAMM:

5.2 CepBUCHbIE NepeMeHHbIe

CepBUCHblE NepeMeHHble CBsi3aHbl C HAacTPOMKOW npubopa M MOryT TOMbKO CYMTbIBATbCHA. 3anucb B
CepBUCHble MepeMeHHble HegocTynHa. Habop CepBUCHBIX NEepeMeHHbIX MOXeT OTnMyaTbCa B
3aBMCMMOCTM OT npubopa.
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BelGepuTe nepemerHy ot
Wran Tun nepeMeHHol =
—| Hachl peanEHOMD BPEMEHK §

]
CexyHob Uenouncnenroe E
o
I
MuHyTHI LenouwcnetHoe
I
Uachl Uenouwcnettos &
[=:]
Oetb Llenouncnertos &
z
Mecau Uenouwcnettos b
=
i
Moo Uenoukcnersnoe 2
=
]
I
I
T
m
OK

Ha cxeme CepBUCHbIE NMepeMeHHbIe obo3HavatoTcs CepbIM LIBETOM:

o ——

Mecay

log

5.3 lNepemeHHble UHTepcenca cBA3n

B Tabnuue nepemeHHbIX AN KaXOoro MHTepdeiica CBs3an co3gaeTcsl oTaenbHas BKnagka ¢ onucaHuem
CeTeBbIX NMepeMeHHbiX. B 3arornoBke BKMagku ykasblBaeTcsl TUM MHTepdeiica ¥ HOMep 3aHUMMaemoro
cnoTa.

Pexum Master

Ons MHTepcbeVlca CBA3N B pexnme Master Tabnuua COOEPXUT BKNAaAKM C ceTeBbiMU NepeMeHHbIMU OnA
Kakgoro onpatwinsaemoro yCTpOVICTBa.
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5 MNepemeHHbIEe

BeIBepWUTe CETEBYHD NEPEMEHHYHD WK CO3AANTE HOEYHD

Mowex
Yempoicteo, 16 i

Hrag Tun nepemeHHoR PYHIKLA YTEHMA PyHKLMA SancK pe‘ﬁii;a M‘D?:B?HTE Korarerapii
< HE BeIfDEHS > bynesckoe ~ D01 - 05 - 0 0
Var2 Bynescroe - (e - (D5 - B2 3
VarZ1 Bynescroe - (D1 - (D5 - 512 4
Var22 Bynescroe - (k01 - 05 - 512 5
VarZ3 Bynescroe - (D1 - (D5 - 512 &

oK

x

| LoUT) 'Gap-GY |29HHakadal anHoMeda]) | aMHHakWada] |

O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasgene Pexxum Master 4.3.2.

Pexum Slave

[nsa nHTepdelica cesA3n B pexxmme Slave Tabnmua otobpaxaeT cuMTbiIBAEMbIE CETEBbIE NEPEMEHHbIE.

BriBepuTe CETEBYHD NEPEMEHHYH AW CO343HTE HOBYHD

Mowck
Wran Tun nepemeHHoiA Appec pervcTpa KorameHTapuin
Varl C nnagatowed sanaToi - 512
Var? LlgnouicneHHoe - 514
< He Bufipana > Llenowicnetitoe - 515

OK

*

7 lou) 'gRp-gy | SAHHSWadal amHoHads]) | smHHawada]

O HacTpoikax nepemMeHHbIX cM. noapobHee B pasgene Pexum Slave 4.3.3.
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6 bubnuoteka

6 Bbubnuoteka

é BHUMAHUE
Ansa pasHbix Modenen npubopoB CMMCOK AOCTYMHbIX 3NeMeHTOB BUBNNOTEKN KOMMOHEHTOB MOXET
OTNn4aThes.

B oTKkpbITOM NpoekTe Ha naHenu bnbnvoTteka KOMMNOHEHTOB 2.3 AOCTYMNHbI pa3aenbl C KOMNOHEHTaMKn Ang
pa3paboTku nporpaMmmsbl 3.3.

Pa3zgenbl 61brnmoTekn KOMMNOHEHTOB:

o O®yHKUMM 6.1 crnyxaT Ans BbIMOMHEHWS JIOrMYECKMX, apudMeTUYECKMX onepaumi n ap. PyHkumn He
COXPaHST COCTOSIHMS CBOMX BHYTPEHHMX NEPEMEHHBIX. YMCNO UCnonb3yemMbix yHKLNIA
OrpaHN4eHo TorbKo 0ObEMOM NamMsTK Npudopa;

*  ®yHKUMOHanbHbIe Oroku (PB) 6.2 cnyxaT AN BbIMOMHEHUS onepaunii, TPeOYLWLMX COXPaHEHNS
COCTOSIHUS CBOMX BHYTPEHHUX NepeMeHHbIX. K @B oTHOCATCS Tpurrepbl, CHETYMKU, TaiMepbl 1
apyrve. Kaxgas mogenes npubopa nmeet coGCTBEHHOE OrpaHMyYeHne Ha KoNM4YecTBO
ucnonb3yeMbix Ob (cM. pykogodcmeo o akcrinyamauuu npubopa);

* pasgen Makpocsl npoekTa 6.3 cogepXXmT co3aaHHble Nonb3oBaTeneM Unm 3arpyXeHHole ¢
NMOMOLLbIO MeHeKepa KOMMNOHEHTOB 3.9 Makpochl;

+ OnemeHTbl ynpaBneHus 6.4 criyxat 4ns nporpammupoBaHmis gucnnes npyubopa 3.4. SnemeHThb
ynpaeneHnss oTobpaxaroTca Ha NaHenu Bo BpeMsi paboThbl B MEHEMXKEPE UMW pefakTope SKpaHOB
2.8.

6.1 DyHKUUM

* Jlornyeckune pyHkummn 6.1.1;

*  ApudmeTnyeckue yHKuumn 6.1.2;
*  OyHKUMM cpaBHeHus 6.1.3;

» CpasuroBble pyHKUMKM 6.1.4;

* burosble pyHkuMKM 6.1.4.

6.1.1 llornyeckne pyHKUMUM

* 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 paboTbl BII0KOB NOrMYeckUX YHKLMIA ABSIETCS X CAMOHACTPOMKa Ha TWN AaHHbIX. Ecrin
K BXxogy 6Onoka O6bina noAgcoedMHEeHa UernoducrieHHass nepemMeHHasl, To OGrok  aBToOMaTU4YecKu
nepecTpanBaeTcs Ha paboTy C LieNIoYNCEHHBIMU 3HAYEHUAMM.

[+

324425 " X

82,39 4 :
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Ona dyHkumn U v WU cnegyeT yuuTbiBaTb, YTO HEMOAKMKOYEHHbIE Bxoabl OnokoB OyoyT vMeTb
cneayoLmne COCTOSAHUS:

e anga pyHkumm U — nornveckas «1»;
* anga dyHkumm UNWU — norudecknin «Ox».

B aTom cnyyae 6noku BbINOMAHAOT (OYHKUUIO NOBTOpPUTENS curHana. [ns yBenuyeHus yucna BXOOOB Y
norn4ecknx OyHKLMIN UCNorb3yeTCs MX KaCKagHOE BKITHOYEHNE:

11— 11—
p—AND—anD—Q@ = 1R-{AND|-q
3 —— I 3

6.1.1.1 U (AND)
RN S e )

Ecnu Ha oba Bxoga 6rnoka yHKUMM NOCTYNawT CuUrHanbl formdeckon «1» (Bce BXoAdbl BKIHOYEHbl —
KOHTaKTbl 3aMKHYTbI), TO Ha BbIXO4e NOSABNSAETCA CUrHan nornyeckon «1» (Bbixogd BKIHOYEH).

Pa6oTte byHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

1 12 Q
0 0 0
0 1 0
1 0 0
1 1 1

Ecnu Ha Bxogbl Gnoka (byHKLI,VIVI nocTynaroT LUerio4YncrieHHble 3Ha4yeHunad, To onepauuna 6yp,eT npoun3segeHa
Hag KaXkabiM OUTOM 3HaYeHUs1 B OTAENbHOCTH.

0011
n | 0101
0001

6.1.1.2 UJIN (OR)

11 [|1 o o o
T e

Ecnu Ha oguH 13 Bxogos 6roka (yHKUMM NOCTynaeT curHan normyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha
BbIXOZ€ 3reMeHTa nosiBnsieTca normdeckas «1» (Bblxoq BKITHOYEH).

Pabote (yHKUMM cooTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q
0 0 0
0 1 1

78



6 bubnuoteka

"1 12 Q
1 0 1
1 1 1

Ecnu Ha Bxoabl 6noka pyHKLMM NOCTYNaoT LEenoYncrneHHble 3HaveHus, To onepauus byaet npousseneHa

Hag KaxkabiM GUTOM 3HaYeHUs B OTAENbHOCTH.

0011

nnn [ 0101

0111

6.1.1.3 HE (NOT)

chHKLI,VIFI ncnonb3yetca anAa MHBepTnpoBaHUA CUrHana.

I1

K1

Ecnn Ha Bxog 6noka dpyHKkumm noctynaet curHan normdeckoro «0» (KOHTaKkTbl Pa3OMKHYTbI), TO Ha BbIXOAEe
arneMeHTa NosBnseTcs normdeckas «1» (BbIXOA BKNOYEH), M HAOBOPOT: CUrHaN MHBEPTUPYETCS.

Pa6ote cyHkuMn cooTBETCTBYET Tabnuua COCTOSHUN:

1| Q
0|1
0

Ecnu Ha Bxon Grnoka cyHKUMM NOCTynaeT UenodMcrieHHoe 3HadyeHue, To onepauus Byaet npousseneHa

Hag KaxkabiM GUTOM 3HaYeHUs B OTAENbHOCTH.

01

HE 10
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6.1.1.4 Ucknovarowee UJTUN (XOR)

I1

v

XOR

(-
(&

Ecnu Tonbko Ha oavMH M3 BXOOoB 6rioka PyHKLMM MOCTYMNaeT normdeckas «1», To Ha Bbixo[e anemeHTa

nosiBNsAeTca nornyeckas «1» (BbIXoa BKNHOYEH).

Pabote (pyHKUMM coOTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 0

Ecnn Ha Bxoabl (byHKLI,MVI NoCTynarT LUeroYncCrieHHble 3Ha4eHnd, To onepauua 6yp,eT npoun3sengeHa Hag

KaxkgblM OMTOM 3Ha4YeHWs B OTAENbHOCTMU.

0011
0101
0110

XOR

6.1.2 ApucpmeTnyeckme pyHKLUM

BHMMAHMUE
A ApndmeTnyeckme OyHKLMU C NaBatoLLEl 3ansaTon He A0CTYNHbI Ans npubdopo. nuHenkn MP110.

Onepaumnun apucdmeTnyeckmx pyHKUUNA MOTYT NPON3BOANTLCS TONBKO Haf 3HAYEHUSMU LIENOYUCIIEHHOTO

TUNa n TMna c nnasatoLLen 3ansTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLlen
T™n 3ansaTon

CnoxeHune ADD 6.1.2.1 fADD 6.1.2.1
BbluntaHue SuUB6.1.2.2 fSUB 6.1.2.2
YMHOXeHWe MUL 6.1.2.3 fMUL 6.1.2.3
HeneHve DIV6.1.2.4 fDIV6.1.2.4
[eneHune c octaTtkom MOD 6.1.2.5 -
BoaBeaeHue B

mene.i - 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

Ons onepauuin Hag UENOYUCIIEHHbIMU 3HAYeHUAMKU ucnonb3yetcss 6rok ADD, Hag 3HadeHusiMu ¢
nnasatoLlen 3anston — fADD.

PesynsTaTom onepaummn yHKUMM Ha BbIXOAE ABMISIETCH CYyMMa BXOAHbIX 3HAYEHMUIA.

Ecnn Bo Bpems BbINOMHEHMS onepauun 3Ha4eHne yucrna nony4vaetca donblie 4294967295 (32 6uta), To
OuTbl, BbIXxoAsLWMeE 3a pa3psaHocTb 32 6uTa, OTCeKaroTCs.

Mpumep

IMpumeHeHne 6nokoB hyHKUUM A5IA CRoXeHusa umcen 24 +2 +2 +7 = Q = 35.

B 'J?f‘....gf'_,

; QIADD 26—26 L 28 28 - -
[z J i Jz, ?"_"?3?:..3?@'

6.1.2.2 BoiuutaHue (SUB, fSUB)

v1v20—> )=

Ons onepaunin Hag UENOYMCIEHHBIMU 3HAYeHUsIMU uchonb3yetcs Grnok SUB, Haag 3HadeHusimu ¢
nnasatoLlen 3ansaton — fSUB.

Pe3y.l'IbTaTOM onepaunn (*)yHKLI,I/IVI Ha BblXoAe ABIAETCA Pa3HOCTb BXOAHbIX 3HaYEeHUN.

Ecnn Bo Bpems BbiNonHeHus onepaumn yHkumMm Ha Bxode V1 3HadeHue yncna MeHblle 3Ha4YyeHus Ha
Bxogde V2, To pesynbratoM OyaeT 4nicrio, nonyvyeHHoe crnoxeHnem mnaguwero yucna nitoc 0x100000000
(4294967296) MmHyc 3Ha4YeHne Yncna bonbuero: (V1 + 0x100000000) — V2 = Q.

Mpumep

[MprmeHeHne broka hyHKLUMM AN BbIYMTAHUA Yncen 24 — 2 = 22:

l 24 24 — 24
: 22 22
: 21 SUB |~ —=
_ Q]

-

:

MpuMeHeHus 6noka oyHKLMM ANs BelYMTaHus Yncen, rae V1 menblue V2: 2 — 24 = Q = 4294967274.
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2
l P —
' 4294967274 4204967274
. - - 24| SUB |- - ,
|24 o @
| 24 =

6.1.2.3 YMHoxeHue (MUL, fMUL)

[Vt > -
V1XV2=Q# iMULx-x@

Ons onepaunin Hag UENOYMUCMEHHBIMM 3HAYeHMAMKU ucnonbayetrcss 6nok MUL, Hap 3HadeHusmu c
nnasatoLlen 3anston — fMUL.

PesynsraTom onepaummn yHKLMU Ha BbIXOAe ABMAETCH NPOM3BeAeHNe BXOAHbIX 3HAYEHWA.

Ecnu Bo BpeMs BbINONHEHUS onepaumm (OyHKUMK 3HaYeHre Yncna nonyyaetcsa donblie 4294967295 (32
ouTa), To OMTbI, BbIXOAsLME 3a pa3psgHoOCTb 32 buTa, oTcekaroTcs.

Mpumep

lMpumeHeHne 61okoB OYHKLMM A58 NEPEMHOXEHMSA Yncen 24 -2 - 2-7=Q = 672.

MUL 672

o 2o

HH

6.1.2.4 Nienenue (DIV, fDIV)

(g
VI=V2=Q =p {ev}-—<=]
.

Ona onepauun Hag UEnoYUCNEHHbIMU 3HayYeHusMun ucnonb3dyetcsa 6nok DIV, Hag 3HaveHusmu c
nnasatoLlen sanaton — fDIV.

Pe3yﬂbTaTOM onepauunn (*)yHKLI,I/II/I Ha BbIX04e SIBMSAETCA YaCcTHOE OT AeNeHns BXOAHbLIX 3HaYEHUN.

Ecnn BO BpeM4A ncnosrib3oBaHUA 6noka DIV B pesynbraTte gerneHna nony4arTca 40N Lenoro 4mcna, 1o Ha
BbIXo4e Npon3BoanTCA OKpyrieHne 3HavyeHna 40 Lenoro Yncra B MeHbLLUYIO CTOPOHY.

B cniyyae genenus Ha 0 Ha Bbixoge anemeHTa byaet 3HayeHne OxFFFFFFFF.
Mpumep

MpumeHeHne 6noka pyHKUMM ANnsa genexHuns umcen 24 +2=Q =12
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B 'ﬁ‘?.....
24

2 o |12 _1_2@

6.1.2.5 [leneHue c octatkom (MOD)

PesynbstatoMm onepaumu dyHKUMM Ha BbIXode SIBNSAETCS OCTaTOK OT AeneHUs BXOAHbIX LieNOYUCIEHHbIX
3HaYEeHnN.

B cnyyae geneHus Ha 0 Ha Bbixoae 6rnoka dyHkumKn Oyaet 3HaveHue 0.
Mpumep

MpumeHeHWe 6noka pyHKLMM ANs BblAeNeHus Lerioro octatka oT gerneHus ymucna 22 Ha 3.

| 22 %2--22
: ol 1 1
3|MOD | —— Ql
| 3 S

6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

Viv=q =[] e

Pesynstatom onepauun yHKUMM Ha Bbixoge sBnsieTcss nepemeHHasa tuna float, paBHas uucny VA1,
BO3BEelEeHHOMY B cTeneHb V2.

Bnok paboTtaeT TONbKO CO 3HAYEHNAMM C NaBaKoLLEN 3ansiTON.
Mpumep

[MpumeHeHne Bnoka yHKUMM AN Bo3BegeHWS Yncna 3 B cTeneHb Yucna 4.

3
3 ” 13
: ] a1 81
4| POW | 0
[:4 4 1
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6.1.2.7 Baatmne mopynsa ot uucna (FABS)

V|=Q ==p [V >~ (8]}~ a ]

Bnok paboTaeT Tonbko CO 3HaYEHUAAMM C NaBatoLLEel 3ansaTon.
Pesynsratom onepaummn yHKUMU Ha BbIXOAE SIBMNSIETCS MOAYIb NO4aBaEMOro Ha BXO4 3HaYeHUs.
Mpumep

[MpumeHeHne 6riokoB yHKUMM Ons onpenenenns mogynen vmicen: |-3,4| = Q=|-3,4|, |6,7| = Q=6,7

34

34 34

E

6,7

e

.

Ei?—ﬁi? 6,7 '_EF@

P o
=

6.1.3 DyHKLUNM CpaBHEHUA

PasHo (EQ) 6.1.3.1;
« bBonble (GT, fGT) 6.1.3.2;
Bbi6op (SEL) 6.1.3.3.

6.1.3.1 PaBHo (EQ)

Pe3yanaTb| BbIMNOJIHEHUNA onepaunmn 6noka Ha Bbixoge CpaBHEHNA BXOOHbIX 3HaYEeHUN:

V1=V2—-Q-=1;
V1>V2 - Q=0;
- VI1<V2-Q=0.
Mpumep
[z
~ 1
24| EQ Q1
:
. 24 24 24 : :
o 0
23| EQ -@2
23 23 T }7
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6.1.3.2 bonbuwe (GT, fGT)

V1 ]

GT@

[vz I

Pe3yJ'IbTaTbI BbIMOJTHEHNA onepaunn Ornoka Ha Bbixoae npwn cpaBHEHNN BXOOHbIX 3Ha4YeHUNn:

+ V1=V2-Q-=0;
* VI>V2-5Q=1;
+ Vi<V2-Q=0.

[nsa cpaBHEHUS LLeNnoYnCnNeHHbIX 3Ha4YeHn ucnonbayeTtcsa 6rnok GT, onsa 3HavyeHu ¢ nNnaBatoLen 3ansaTon
— 6nok fGT.

Mpumep

Ezﬁ_éﬂ Bl O
(o g
[ 2 22 d e €3

6.1.3.3 Bbi6op (SEL, fSEL)

NMPUMEYAHUE
El dyHkums Beibop (SEL, fSEL) B8 OWEN Logic HasbiBaeTca TepHapHas ycnoBHas onepaums
CpaBHeHwus1.
Vi1
[ |
| v3

Ecnn V1 paBeH normdeckomy «0», TO pe3ynsraTtoM BbINOSHEHWUST onepauun bnoka Ha BbiIXode ABMSETCA
BXogHoW curHan V2. Ecnn V1 paBeH normyeckon «1», To pesynsratoM BbIMONIHEHMST onepauun 6rnoka Ha
BbIXOZle ABMSETCS BXOAHOM curHan V3.

+ V1=0-Q=V2;
* V1=1-5Q=V3.

[ns BbiGopa LenodncneHHblX 3Ha4eHun ncnone3dyetca 6rnok SEL, ona 3HavyeHWid ¢ nnaearoLen 3anaTon
— o6nok fSEL.

Mpumep
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SEL

TN
ole
T
(%Y

@

6.1.4 CaBuroBble PyHKLUK

* Jlornyeckuii casur Brieso (SHL) 6.1.4.1;
* Jlornyeckun casur Bnpaeo (SHR) 6.1.4.2.

6.1.4.1 No6uToBbIN Nnornvyeckun coBur Bneso (SHL)

MobuToBbin nornveckn casur BneBo (SHL) ucnomnb3yetrcs Ans BbINOMHEHUS onepauuu nobuToBOro
noruyeckoro cagura oneparHga X sneso Ha N 61T ¢ fononHeHneM HynsiMu cnpasa.

Mpumep

MpumeHeHue anga caBura vncna 38 (aecatnyHoe) = 00100110 (gBon4HoE).

00100110 — 10011000

= 18 [ sHL '
- 38 152 152
S X o2 1 1o Q1
2 IEH |

6.1.4.2 No6utoBbIM nornyeckun casur Bnpaso (SHR)

:

MobuToBbin norumveckun cosur Bnpaso (SHR) mcnonb3yeTcd Ons BbINOMHEHWS onepauum nobuToBOro
norunyeckoro casura onepaHaa X snpaso Ha N 61T ¢ JononHeHWeM HynsiMu crneea.
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H -
(V' >k al. G ]
TN

V2 )

Mpumep

—y

MpumeHeHne anga casura uncna 152 (gecatnyHoe) = 10011000 (aBonyHoe).

10011000 == 00100110

. 1.5.2 1.52 . = o o .
- 152 38 38
ol g —— o
2 2 |
6.1.5 butoBble (hpyHKLNMN

* UYreHue 6uta (EXTRACT) 6.1.5.1;
» 3anuce buta (PUTBIT) 6.1.5.2;

*  [Hewmdpatop (DC32) 6.1.5.3;

+ LUWudparop (CD32)6.1.5.4.

6.1.5.1 YteHue 6uta (EXTRACT)

YteHune buta (EXTRACT) ncnonb3syetcs ANs BbINOMHEHNS onepaumm YTeHus 3HavyeHnst outa N B uicne Ha
Bxoge X. buTbl HymepytoTCca € KoHua. Yucno Ha Bxode X 3agaeTcs B AeCATMYHOW cucteme. BbixogHoe
3HayeHuve Q Bcerga asonyHoe (0 nnm 1).

| EXTRACT
"ﬂx &—— o
(2 TR |

Mpumep

[MpumeHeHns 6noka ans YteHus natoro 6uta us yncrna 81 (gecatmnyHoe) = 1010001 (aBon4yHOE).

101001

8
0 =

:':.J'I
Ly
=
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6.1.5.2 3anucb 6uta (PUTBIT)

3anuck 6uta (PUTBIT) ncnone3dyetca onsa BbINOMHEHUSA onepaumm 3anucu B Yncrne X 3HaveHusa 6uta N B
CcocTosIHMe, yKka3aHHoe Ha Bxoae B (nornyeckme «0» unm «1»). Yncno Ha Bxoge X 3agaeTcs B AECATUYHOM
cucteme. BbixogHoe 3HauveHne Q — LenovncneHHoe.

. PUTBIT .
V1 > E ol < a ]
E

T_B

Mpumep

lMpumMeHeHUs 3anucu YeTBepTOro buta B curHane norudeckon «1» ansa yicna 38 (gecatmyHoe) = 100110
(aBomyHoOE).

6.1.5.3 Oewundpatop (DC32)

Oewmndcpartop (DC32) vcnonb3dyeTca ANs BbIMNOMHEHUSA onepauuy nNpeobpa3oBaHWs ABOUYHOMO koga Ha
BXOOE B MO3MLUMOHHLIA ko4 Ha Bbixoge. [lepen BbINOMHEHWEM onepauun Hag 3Ha4YeHMeM Ha Bxode
npegBapuTensHO BbiNOMHAETCA nobutosas normveckas onepauns «M» ¢ onepangom 0x1F (11111b).

PaboTe pelundgpartopa CoOOTBETCTBYET NpMBeAeHHas Tabnuua COCTOAHMUI:
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NBoWYHbIA KO,

MO3KIMOHHBIA KO,

5 4 3 2 1 32 31 -] 5 4
o o o o o o o o o o
o o o o 1 o o o o o
o o o 1 o o o o o o
o o o 1 1 o o o o 1
1 o o o o 1
1 1 1 o 1 o o o o o
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 o o o o

Mpumep

100001b & 11111b

_...

<] DOag

6.1.5.4 Lndpatop (CD32)

| 010b

LWndpaTop (CD32) ncnonb3yerca A8 BbINOMHEHMS onepaumn npeobpasoBaHnsi NO3MLMOHHOIO Koda Ha
BXOZ€E B ABOWYHbLIN KOO, HA BbIXOAE.

Ecnn BxogHoe ABOMYHOE 3Ha4YeHMe uMeeT Gonee opHOWM normdeckonm «1» B paspsgax, To pabota

LumcbpaTopa BeOeTCA TONMbKO CO CTapwnmMm eanHUYHbIM pa3pAagoM.

PaboTe LindpaTopa COOTBETCTBYET TabnMLa COCTOSHUM.
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JBOMYHBIA KO, Mo3KILMOHHBIA KO
5 4 3 2 1 32 31 & 5 4 3 2 1
o 0 o o o o o 0 o o 0 o 1
0 0 o o 1 0 o 0 o o 0 1 o
0 0 o 1 o o o 0 o o 1 o o
o 0 o 1 1 o o 0 o 1 0 o o
1 o 0 0 o 1
1 1 1 o 1 o o 0 o o 0 o o
1 1 1 1 0 0 1 0 o o 0 o o
1 1 1 1 1 1 o 0 o o 0 o o

6.2 PyHKUMOHaNbHbIE OFIOKN

Tpurrepbl 6.2.1;
Tanmepsbl 6.2.2;
leHepaTopbl 6.2.3;
Cyetunkn 6.2.4;
PerynaTtopbl 6.2.5.

6.2.1 Tpurrepsbl

RS-tpurrep ¢ npuoputeTom BoikntoyeHus (RS) 6.2.1.1;
SR-Tpurrep ¢ npuoputetom BkntodeHus (SR) 6.2.1.2;
HetekTop nepegHero poHTa umnynsca (RTRIG) 6.2.1.3;
HetekTop 3agHero ppoHTa umnyneca (FTRIG) 6.2.1.4;
D-tpurrep (DTRIG) 6.2.1.5.

6.2.1.1 RS-Tpurrep ¢ npMopuUTETOM BbIKITHOYEHUS

RS-Tpurrep ¢ NnpvopuTETOM BLIKITIOYEHWUS UCMONMb3YETCA AN NEPEKYEHUs ¢ UKcaLmnen CoCTosAHMUS BO
BpEMSI TMOCTYMIEHNS KOPOTKUX WMMMYNbCOB Ha COOTBETCTBYyMOWMI Bxod. Ha Bbixoge Q nosiBuTCS
nornyeckas «1» no poHTY curHana Ha Bxoge S.

R51
TR T < ]

[vz >

Pa6oty Tpurrepa NosicHSET NpMBEAEHHAsA Ha PUCYHKE HUXKe anarpammva.
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Bxon S ] "
t
Bxon R
t
| K
Boixon ¢

B cnyyYyae ogHOBpPEeMEHHOro noctynneHna curHarnoB Ha oba Bxoga NPUOPUTETHbLIM ABNAETCA CUrHan Bxona

6.2.1.2 SR-Tpurrep ¢ NnpMopmuTETOM BKNIOYEHUA

SR-Tpurrep ¢ NpYOPUTETOM BKITIOYEHUSI UCMONb3YeTCA AN NepeknoYeHns ¢ ukcaunein CocTosHUA B
criyyae MOCTYMNeHWs KOPOTKMX MMMYINbCOB Ha COOTBETCTBYWOLWMIA Bxoh. Ha Bbixoge Q nosiBuTCS
nornyeckas «1» no PoHTY curHana Ha Bxoge S.

SR1

ST T e—Ca |

Pa60Ty Tpurrepa NoACHAET npuBegeHHaaA Ha PUCYHKE HWXe uarpamMmma.

Bxon S ] ]
t
Bxoa R "
! t
I o ——
Boixon ] ¢

B cnyyae ogHOBpPEMEHHOro NnocTtyniieHna curHarnoB Ha oba BXOoAa NPUOPUTETHbLIM ABNAETCA CUrHan Bxona

6.2.1.3 [letekTop nepeaHero chpoHTa umnynbca (RTRIG)
Oetektop nepegHero dpoHTa mmnynbca (RTRIG) wncnonb3yetca B criyd4ae HeobXoAMMOCTUM MMETb

peakunio Ha M3MEeHeHMe COCTOSIHWS AMCKPEeTHOro BXOAHOro curHana. Ha Bbixoge Q reHepupyetcs
€OVHUYHBIA UMMYTC No NnepeaHemMy ppoHTy Bxoaa .

RTRIG1

(vt~ g—~<_a |

Paboty netektopa o6bsiCHAET NpUBEOEHHAsA HAa PUCYHKE HUXKE auarpamma.
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Bxon 1

Boixon

LMkn nporpaMmel

6.2.1.4 [letekTop 3aaHero ¢ppoHTa umnynsca (FTRIG)

HetekTop 3agHero dpoHTa umnyneca (FTRIG) ucnonb3yetcsa B criydae HEOOXOAMMOCTU UMETL PeaKLMI0
Ha U3MeHeHNe COCTOAHUA AOUCKPETHOro BXOAHOro curHana. Ha BbIXxoge Q reHepupyertcs eﬂVIHVNHbIIZ
UMMynbe no 3agHemy poHTy Bxoaa l.

FTRIG1

P860Ty OEeTEeKTopa obbscHsEeT npueeneHHasa Ha pUCyHKe HMXe aunarpamMmma.

Bxon 1

Boixon Q)

Uukn nporpamMmel

6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonbsyetca ons ¢opMyvpoBaHWs MMMynbCa BKMAYEHUS BbiIXoda Ha MHTepsarn
BpeMeHn umnynbca Ha Bxode D, BbixogHoM uHTepBan Oyger CMHXPOHM3NPOBAaH C TakTOBOW 4YacTOTOM Ha
Bxoge C.

Ha Bbixoge Q Tpurrepa nosBMTCHA CUrHam normyeckon «1» no poHTY TakTOBbIX MMNYNbCOB Ha Bxoge C
npu Hanuunm curHana norudeckon «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0»
nponsonaet no poHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npu Hanuumu curHana normdeckoro «0» Ha
Bxoae D.

Bxog S npuHyauTenbHO ycTaHaBnmBaeT Bbixoq Q B COCTOSAHNE NTIOMMYECKOM « 1».

Bxoa R siBnsieTcs NpyopUTETHLIM U YCTaHABNMBAET BbIXO4 Q B COCTOSIHME NTOTMYEcKoro «0».

DTRIG1

at— o |

H :{:f
%] —

O O W

<
(3]

H
oy
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Pa60Ty Tpurrepa oObsCHsIET npmueefeHHad Ha PUCYHKE HUXKEe aunarpamMmma.

sonc [ [T

Bxon D

Boixon Q

6.2.2 Tanmepsbl

*  mMnynbc BKOYEHWS 3agaHHon anuTtensHocTu (TP) 6.2.2.1;

+ Tanmep c 3agepxkon BknoyeHust (TON) 6.2.2.2;

» Tanmep c 3agepxkon oTknoyeHus (TOF) 6.2.2.3;

*  WHTepBanbHbIn Tarimep (CLOCK) 6.2.2.4;

* VHTepBanbHbI Tanmep ¢ HegenbHbIM Lnknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 AMmnynbc BKNOYeHUA 3agaHHon anutenbHocTu (TP)

MMnynbc BkrodeHUs 3agaHHon anutensHoctu (TP) ucnonb3dyetca Ansa opMMpoBaHUSA UMMynbca
BKIIOYEHNS BbIXOAA Ha 3afaHHbli MHTepBan BpeMeHW. Ha Bbixoge Q 6noka nosiBNSETCH CurHan
nornyeckon «1» no ppoHTy BxogHoro curHana l. Mocne 3anycka BbIxoad Q He pearnpyeTt Ha U3MeHeHue
3Ha4YeHWs BXOOHOro curHana B TedeHue nHtepsana Tuwn. 10 uctTedeHne nHtepsana Tuwn BEIXOAHOW cUrHan
cbpacbiBaeTcs B Norm4eckun «0».

TP1

W >——f e G ]

1| T

Paboty nmnynbca o6baCHAET NpuBeAeHHas Ha PUCYHKE HUXe Juarpamma.

Bxopn 1 ]_"
A t

Boixon Q

Jonyctumbln AnanasoH 3HaveHun Tamn o1 0 go 4147200000 mc unu 48 gHen.

nutenbHOCTb mnMmnynbca n eauHnLbl USMepeHnAa BpeMeH HaCTpamnBakoTCA Ha NMNaHenm ceoncTB Ob.
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CeoWcTea TP
= A
 [lapameTps
| Macwras spemerin 228

OnuTensHoOCTE MMAYNECE 1
» [lpouee

KomMmeHTapuiA

Maciitab BpemMeHM

6.2.2.2 Tanmep c 3apgepxkon BknroveHusi (TON)

Tanmep ¢ 3agepxkon BkrtoveHns (TON) ncnonbayeTca Ana onepaumu 3afepXku nepegadm curHana. Ha
Bbixoge Q TarimMepa MOSIBUTCA CUrHam JNOrM4eckon «1» C 3adepXKKoh OTHOCUTENbHO (DPOHTa BXOAHOMO
curHana | mpogomKUTENbHOCTLI0 HE MeHee ANUTEeNbHOCTM Ton K BbIKIMKOYUTCH MO crnagy BXOQHOro

curHana.

TON1

(Vi ]

5c| Ton

Q—<_Q |

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHad Ha pUCYHKe HMXe aunarpamMmma.

Bxon 1

Boixon Q

TI-'1MI'I__

TI-'1MI'I__

Honyctumbln gnanasoH 3HadeHun T ot 0 oo 4147200000 mc unu 48 gHen.

BpeMﬂ 3a0EPXKN BKITIOYEHNA N €OUHULIbI USMEPEHUA BpEMEHU HAaCTpanBaloTCA Ha NaHenn ceoncTs Ob.

CeoicTea TOM

T58! |
w [lapameTps

MacwTal spemeHiA

Cel

| Bpews sagepxicu skovenns [
w [lpouee

KorraeHTapIi

Bpema sanepxKM BKMOYEHWA

JapgaeT BpeMA 330SPHKM BEIYEHWA

6.2.2.3 Tanmep c 3apepxkon otkrnroveHus (TOF)

Taimep c 3agepxkon oTkntodeHns (TOF) ncnonb3yeTtcs ans 3agepXku oTKMoYeHns Boixoga. Ha Bbixoge
Q Tarimepa nosABMTCA cUrHan normdeckon «1» no poHTy curHana Ha Bxoge |, OTCcHeT BpeMeHU 3a4ePXKKu
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oTkntoveHnst Toff HauHeTCca No kaxxgomy cnagy BXOAHOrO curHana. locrne oTkioYeHUs BXOQHOTO curHana
Ha BbIXoAe NosABMTCA curHan normdeckoro «0» ¢ 3agepxkon Toff.

TOF1

5c| Toff

Paboty Talilmepa 00bSCHSIET NPMBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

mont _[1 1.

Boixon Q

Tzad Tzan
—| |

Oonyctumbln AnanasoH 3HadeHu T3aa ot 0 o 4147200000 mc nnu 48 aHewn.

BpeMﬂ 3aEepPXXKN BbIKIMIOYEeHUA 1 eAnHULbI n3MepeHNA BpeMeHN HaCcTpanBaroTCA Ha NaHenmn csoncTB Ob.

CeolicTea TOF
=4
v [NapameTtp
cek  [w

Bpern sanep¥kM BelKNoYEHWA 5
v [lpouee

KomMmeHTapuiA

Maciutab BpemMeHM

6.2.2.4 NnTtepBanbHbin Tanmep (CLOCK)

[i]

WHTepBanbHbii Tanmep (CLOCK) ucnonesyerca ans oopMmpoBaHnst MMnyrnbca BKNOYEeHUs Bbixoga Q no
Yacam pearnbHOro Bpemenu. Bpems BkntoveHnst Th n otknodeHus Tl Bbixoga ycTaHaBnMBaloT B Ka4ecTBe
napamMmeTpoB TanmMepa.

NMPUMEYAHUE
WuTepBanbHbin Tanmep (CLOCK) goctyneH TonbKo Anst npubopos ¢ YacaMu pearibHOro BpEMEHW.

CLOCK1

13.03 11:05:40| Th Q @

14.03 11:05:40| Tl

Pa60Ty TaVlmepa o0ObsCHsET npuBeneHHad Ha pUCyHKe HMXKe guarpamma.
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Boixon Q

TEK..I'I

Torin

Ecnn 3apaHHOe 3HayeHMe BPEeMEHWU OTKMIOYEHMSI MeHblle BpPEeMEHW BKMYeHus, To auarpamma
nepeknoyeHnin Gyaet UMeTb BUA!

=1, 4] =1, 4]

0:00:00 0:00:05 25:59:50 0:00:00

cpena yeTBepr NATHULA
24y

Jonyctumblin AnanasoH 3HaYeHUN Tgin. U Torkn. OT 0,00 ¢ Ao 24 u.

Hatan BpeM4A BKITIOYEHUA N OTKITIOYEHNA HACTpanBaeTCAd Ha NnaHenun ceoncTB Ob.

CeoicTea CLOCK
=A
2=l21 |

 [lapameTp
13.03 11:05:40 [v

[ata v spema sercmiouenna 1403 11:05:40
w [lpouee

KorreHTapii

Iarta » BpemMa BKMOYEHWA

6.2.2.5 NHTepBanbHbIN Tanmep ¢ HeaenbHbIM uuknom (CLOCKWEEK)

[i]

WHTepBanbHbI Tarimep ¢ HegenbHbiM uuknom (CLOCKWEEK) wucnonb3yetcs ang dopmMupoBaHus
umnynbca BKIOYEHMS Bbixoda Q no yacam peanbHOrO BpeMEHW C y4yeToM fHew Hegenu. Bpewms
BknoyeHnss Th n otknoyeHua Tl Bboixoga Q u gHM Hegenu paboTbl yCTaHaBNUBAKT B KayecTBe
napameTpoB Tanmepa.

NMPUMEYAHUE
WHTepBanbHbIn Tanmep ¢ HegenbHbiM unknoMm (CLOCKWEEK) goctyneH Tonbko ans npnubopos ¢
Yacamu peanbHOro BpeMeHW.

CLOCKW1

13.03 11:05:40| Th Q @

20.03 11:05:40| TI

Paboty TaliMepa 0GbSCHAET AnarpaMmMa Ha PUCYHKE HUXKe.

96



6 bubnuoteka

1-aeHb (244)  2-geHb (244)

Boixon Q

Tawn Tomen Takn Tarkn

BHYTpeHHss1 CTpYKTypa Tanmepa MMeeT criegyoLmnn smua.

Th|cLock

£l
=

—

amat—1 Tl

AND (-

Honyctumbln gnanasoH 3Ha4eHUN Ten U Torn OT 0,00 ¢ oo 24 .

HacTtpolika BpeMeHU BKITHOYEHMSI U OTKMOYMEHUS U yKasaHue AOHEN Hedenu MNpPOM3BOAMTCS Ha NaHenu
csoncTB Ob.

CeoWcTea CLOCK WEEK
2z[4l |

 [lapameTp
v

[ata v BpemMA BKNCYEHMA 13.03 11:05:40
Lata v epema seinioverian 20,03 11:05:40
w [lpouee

KorreHTapuia

Iym vepenm

6.2.3 NeHepaTOpbI

« [eHepaTtop npsamoyronbHblx nmnynscos (BLINK) 6.2.3.1.

6.2.3.1 N'eHepaTop npsaAMoyrosnbHbIX UMNynbcoB (BLINK)

leHepaTop npsiMoyronbHbIXx MMynbcoB (BLINK) ucnonb3yetca ana gopMuvpoBaHUs NPsSIMOYrofbHbIX
UMnynbcoB nynecaumn. Ha Beixoge Q reHepatopa OpMUPYOTCSA MMMYMbChl C 3a4aHHbIMK NapaMeTpamm
ONNTENBHOCTY BKITHOYEHHOTO (Tgakn — CUFHAN Nornyeckon «1») n otknio4eHHoro (Tornm — CUrHaM NOrmMYecKoro
«0») cocTosHNS Ha BpeMs AeNCTBUSA ynpasnstoLLero curHana Ha sBxoge | (curHan nornyeckom «1»).

BLINKA1

[®;

—<_a |

1c| Th
S 2c| Tl

Paboty reHepaTopa NnosiCHAET NpMBeAEeHHAs Ha PUCYHKE HUXe anarpaMmma.
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Bxopn 1

Boixon Q r

TDTKE :rEIK.I'I

Honyctumbln gnanasoH 3Ha4eHUN Ten U Torn: OT 0 40 4233600000 mc nnu 49 gHen.
OnNuTenbHOCTb BKMIOMEHHOIO U OTKIIOMEHHOIO COCTOSIHMIA HacTpanBatloTCsl Ha NaHeny ceBoncTe Pb.
MapameTp Th cooTBeTCcTBYET Tgin.

MapameTp Tl coorBeTcTBYET Torvn.

CeoMcTEa BLINE
=A
i

w [lapamerp Th
MacwTah spemeHiA CEK
1
» [lapamertp Tl
MacwTah spemeHiA CEK
OnuTencHoCTE OTKN. COCTOAHWA 2
w [lpouee

KormeHTapiA

NmTensHoOCTL BKN. COCTOAHMA

JapaeT ANMTENEHOCTE BRIKOYEHHOrD COCTORAHWA
CHUrHana

6.2.4 CyeTuYUKU

*  VIHKpeMeHTHbIN cyeT4mk ¢ aBTocbpocom (CT) 6.2.4.1;
* YHuBepcanbHbin cHeTumk (CTN) 6.2.4.2;
*  VHKkpemeHTHbIN cyeTumk (CTU) 6.2.4.3.

6.2.4.1 UHKpeMeHTHbIN cyeT4uK ¢ aBTocbpocom (CT)

MHKpeMeHTHBbIN cdeTumk ¢ aBTocopocom (CT) ncnonbayetcs angd nogcyeTa 3agaHHoro ymicna umnynscos N
(Bxog N — yctaBka yncrna umnynbcoB). Ha Bbixoge Q cyeTymka NosiBUTCS UMMYMbC CUrHana Nornyeckon
«1» ¢ anuTenbHoCTbIO paboyero uukna npnbopa (Tumk), ecnm YMcno NpMxoasLmx Ha Bxogd C nMnynbcos
AOCTUrHET YCTaHOBMEHHOTO 3Ha4YeHns N.

cT1

10| N

Pa60Ty CYETHUKa NOACHAET NnpuBeaeHHasa Ha pUCyHKe HXXe anmarpamMmma.
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1

sxont ][]

Boixon Q

o) N

ihmh

I

Tumkn

Jonyctumbin guanasoH 3HaveHu yncna nmnynscos N: ot 0 go 65535.

Yucno umnynecoB N u napametp coxpaHeHus coctosaHus B M3Y 3agatotca Ha naHenu ceoncTs Ob.

CeoiicTea CT

=12l

v [lapameTps
Her v
YeTaeEka 10

w [lpouee
KomMmeHTapuid

CoxpaHeHWe COCTORHWA
CoxpaHAeT BHYTPEHHEE COCTOAHWE KOMMOHEHTE B
SHEDrOHEIABMCHMMON NAMATH

6.2.4.2 YHnBepcanbHbin cyeT4yuk (CTN)

YHuBepcanbHbin cyetunk (CTN) ncnonb3yetrcsa gns npsMoro n obpatHoro cyeta. Onepaunst «npsiMon
CYET» BLINOMHAETCS No nepegHemMy (OPOHTY MMMNynbca Ha Bxode npsimoro cyeta U, 4To yBenuuusaet
3HaveHue BbIxogHoro curHana Q. mnynecel, npuxoaswme Ha Bxod D («obpaTHbin c4eT»), yMeHbLuatoT
3HayeHune Bbixoga Q. B cnyvae noctynneHus Ha Bxog R curHana norvdeckon «1», BbIXod cyeTynka Q
ycTaHaBnuBaeTcs B 3HadeHue Bxoda N.

CTN1

V

s

I
‘z:uu:

P860Ty CYETYMKa NOACHAET NpuBeaeHHaA Ha pUCYHKEe HUXe amnarpamMmma.
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123456 _
weonv (1111
L LY L L t
1 2 3 _
Bxon D -I -I ¢
Bxoa R ¢
Boixopn Q 6 3
1 1 ¢

B cnyyae ogHOBpeMeHHOro MocTynneHus curHanoB Ha Bxogbl U u D npropuTETHBIM SIBNSIETCS CUrHan
Bxoga U.

HonyctTumbln gnanasoH 3HadeHun ymcna nmnynscoB N: ot 0 o 65535.

3HadeHue N 1 napameTp coxpaHeHus coctosiHus B M3Y 3agatoTcst Ha naHenu ceoncTe Pb.

Ceolictea CTM B x
= A
“ [lapametps

| Coxparerme coctomma Rl v

YeoTaeka 1
w [Ipouee

KommeHTapuid

CoxpaHeHWe COCTORHWA

CDKFIEHHET BHYTPEHHEE COCTORHWME KOMMOHEHTA B
IHEPrOHEZABMCHMOR NaMATA

6.2.4.3 NHKpeMeHTHbIN c4eTuunk (CTU)

UHkpemeHTHbIN cyeTumk (CTU) ncnonb3yetca ans nogcyera yncna MMnynsCcoB, NPUXoAsLmMx Ha Bxog C.
Ha Bbixoge Q cyeTynka nosiBUTCA MMNYNbC CUrHamna Norndyeckomn «1», ecnu Yucno NpUMxogsawmnx Ha BXOA
MMMyNbCOB AOCTUTHET yCTaHOBMNEeHHOro 3Ha4deHns Ha Bxoae N (N — ycraska).

V2

.w . ” CTmQ | |

|z:l:lc'n

0

Pa60Ty CYETHUKa NOACHAET NnpnuBeaeHHasa Ha pUCyHKe HXKe anarpamMmma.
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1 2 345 N
sxont_[|[][][] [
. IEEEEERE t
Bxon R
R t
Bbixon Q
t
NPUMEYAHUE

[i]

Bnok 3anuck B ®b gnst CTU He paboTaet. Bmecto CTU pekomeHayeTcsi UCnosnb3oBaThb
yHuBepcanbHbIvi cHeTunk CTN 6.2.4.2.

Jonyctumbin guanasoH 3HaveHun yncna nvnynscoB N: ot 0 go 65535.

Cuetumk cbpacbiBaetca B 0 no nepeaHemy hpoHTY umnyrnbca Ha Bxoge R. B cnyyae ogHoBpemeHHOro
MOCTYMIEHNsI CUTHANOB Ha BXOAbl MPUOPUTETHLIM ABNAETCA curHan Bxoga R.

Yucno umnynecos N 3agaeTtcs Ha naHenu ceoncTs Pb.

CeoficTea CTU
= A
7221
v [apameTpsd
| Veraeka [
w [lpouee

KomMmeHTapuid

Ycraexa
JanaeT yoTaeky

6.2.5 PerynaTtopbl

« MAA-perynatop (PID) 6.2.5.1

6.2.5.1 NO-perynaTop (PID)

PID1

E Pwr

SP > P

o]

MUO-perynsTop Ucnonb3yeTcs ANs peanv3aumuy nporopLMoHanbHO-UHTerpanbHo-audepeHumanbHoro

(MWA) 3akoHa perynnpoBaHus.
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®yHKumoHanbHbIN 6nok NMU-perynatopa

3apanue |+ WcnonHuTensHoe
> A0 | OrpaHuuntens > y
YCTPOWCTBO
Bxoabl 6noka
Tabnuua 6.1 — Bxogbl 6roka
Ha3BaHue Tun OnucaHue 3HaveHusA
E Bynesckun PaspelueHune Ha paboTy 6noka. B 0 — BblkntoyeH;
BbIKITIOYEHHOM COCTOSIHMM Ha BbIxof 6roka 1 — BKNIOYEH
nogaeTcs 3HaveHue, 3ajaHHoe B CBOVCTBE
«BbIXOAHAsA MOLLHOCTbY»
Pv C nnasatoLuen Tekylliee 3Ha4YeHne perynmpyemMon BennYmHbI
3anaTon
Sp C nnasatoLuen 3agaHHOe 3HaveHue perynmpyemom BenmymHbl
3ansaTon
Bbixoabl 6noka
Tabnuua 6.2 — Boixoabl 6noka
HasBaHue Tun OnucaHue 3HayeHus
Pwr C nnaBatowen | BbixogHas MOLLHOCTb, % 0...100
3ansaTon
CBouctBa
Tabnuua 6.3 — OnucaHue CBOUCTB
HasBaHue Tun OnucaHue 3HayeHus
Pexxum paboThbl Bynesckui Pexxumbl paboTbl perynaTopa: 0 — HarpeBartens;

perynatopa

*  pEexvM «HarpeBaTerby,
ucnonb3yetcsa Ans
ynpaBneHus
UCMOMHWTENbHBLIMU

MexaHu3Mamu, BO3AeNCTBUE
KOTOPbIX MPUBOAUT K POCTY

3HaYeHus perynupyemon
BEMNWYMHbI;

*  PEXUM «XOMOAUITBHUKY,
ucnonb3yercs ang
ynpaeneHuns
NCMOSTHUTENBHBIMY

MexaHn3mamu, Bo3gencrane

KOTOPbIX NPUBOAUT K
CHWMXEHUIO 3Ha4YeHund
perynmpyeM0|7| BENMNYUHbI

1 — XonoannbHUK

BbixogHas MOLLHOCTb

C nnaBatowen

BbixogHas MOLLHOCTL B BbIKITto4eHHoM | 0...100

3anarTon cocTosiHuu, %
MponopuuoHaneHbi | C nnasatoLLen MponopuunoHanbHbIn koadduuneHt ¢ |—1E-44...1E+38
KO3 DULMEHT 3ansaTon koTopbim pabotaeTt NN, ¢
WHTerpanbHbIN C nnaBatoLLen WHTerpanbHbii KO3 OUUNEHT C —-1E-44...1E+38
KoahpuumneHT 3anaTon KoTopbiM pabotaet MN[, ¢
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MpogomkeHue Tabnuubl 6.3

Ha3BaHue Tun OnucaHwue 3HayeHus
OudbdepeHumaneHbin | C nnasatoLlemn OuddepeHumanbHbin kKoadduumeHt |—-1E-44...1E+38
ko3 PULUMEHT 3ansToun ¢ KoTopbim paboTaeT NN, ¢
MakcumansHas C nnaBatoLen BepxHee orpaHunyeHune sbigasaemon | 0...100 (80)
MOLLHOCTb (3Ha4YeHne |3ansTomn MOLLHOCTH, Y%

Mo YMOIT4aHMIo)
MwuHumanbHas C nnaBatoLen HwxHee orpaHuyeHune Boigasaemort | 0...100 (20)
MOLLHOCTb (3Ha4YeHMe |3ansTomn MOLLHOCTH, Y%
Mo YMOITYaHMIo)
3anyck AHP bynesckui [NepemeHHas, kKoTopas reHepupyet 0-Cron
3anyck aBTOHaCTPOWKV perynstopa B | 1 — 3anyck
cnyyae nogayum aHadyeHus «1».
3HayeHve gaHHOW NepeMeHHON
3agaeTcs ¢ nomoLpbto brnoka «3anunck
B Ob»
ABTOHacTpoMnkKa
W R

AsToHacTpoiika MN-perynsatopa NpoBOANTCA C MOMOLLbI0 B1oKoB YTeHnst u 3anucy ®6 3.3.6 (], ().

Enable .

b

PIDA1

«— Pv

SP > 5P

Pwr

S

Whte to FB

Read from FB |

Write to FB

Read from FB

Whte to FB

Read from FB

Whte to FB

Read from FB

Write to FB

Whte to FB
Whte to FB

[na 3anycka aBTOHacCTpoKku criegyet gobaeute 6nok 3anucb B ®B 1 npuBsasaTth €ro K nepemeHHom
3anyck AHP M O-perynaTopa.
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CeoicTea Write to FB

= A

w [lapameTpnd
PID1 v
irR nepemeHHoR Janyck AHP

w [Ipouee
KommeHTapuiA

PYHKLMOHANLHLE Gnok
Brifepute ws cnucka FPh.

3HayeHus ocTanbHbIX napametpoB b MoxHO 3agaBaTh ¢ NnomoLubio 6rnoka 3anucb B PB, kak NnokasaHo
Ha PUCYHKe BblilLe, MO0 HacTpaMBaTb Ha NaHeN CBOWCTB.

C nomowbio 6rnokoB YteHue wnu3 DB cuuTbIBalOTCA 3HavyeHUs napamMeTpoB PaccuuTaHHbIN
nponopLuMoHanbHbIN KO3 pULIMEHT, PaccunTaHHbIN MHTerpanbHbIN KO3 puLIMeHT,
PaccuuTtaHHbIM anddepeHumanbHbIn KO3 duumeHT n dnar OKOHYaHUA aBTOHACTPOMKM.

[lns ctapTa aBTOHACTPOWMKM cnegyeT nogatb curHan norndyeckom «1» Ha exog E.

[o 3aBeplieHMn npouecca aBTOHACTPOMKM LM YTEHUS LOCTYMHbl HOBble 3HAYeHWA KO3(PPULMEHTOB:
PaccunTaHHbIM nponopuuoHanbHbIi Ko3dduumeHT, PaccumtaHHoe BpeMsi UHTErpupoBaHuUsi U
PaccuntaHHoe Bpema auddepeHumpoBaHma. [lapametp ®Pnar OKOHYaHMA aBTOHACTPOWMKMU
BbICTaBMNSAETCA B 3Ha4YeHMe normyeckon eamHuvubl. Ecnv nocne aBToHacTpoviku cbpocuTb Bxog 3anyck
AHP B 3HauyeHVe Nornyeckoro Hyrns, To cOPoCUTCa 1 donar OKOHYaHMS.

BHUMAHUE
i : \ | dnar okoHYaHUA aBTOHACTPOWKN HAXOAUTCS B COCTOSIHUM NOrMYECKON equHULbI OOUH LUK,
Ecnu cbpocuTb Bxog 3anyck AHP B 3HaueHue Nnorm4eckoro Hyns 4O OKOHYaHMs HAacTPOWMKW, TO nMpoLecc
OCTaHaBnMBaeTCs, rar OKOHYaHMS He BbICTABNSAETCS, HOBble 3HayYeHust KOah(PULUMEHTOB He
BblYMCHSAOTCS.

Bo BpemMda npolecca HaCTpOIZKM Ha BbIXo4 I'II/I,EI,-perynﬂTopa nogaeTcAaA TectoBadA MOLLHOCTbD,
orpaHn4yeHHada 3Ha4yeHnAMn napameTpoB MakcumanbHas MOWHOCTb 1 MMHUManbHas MOLHOCTD.

MNocnepoBaTenbHOCTb aBTOHaCTp0I7IKI/I Anda pexunma « HarpeBaTenb»:

1. Tekyluee 3HavyeHVe MeHbLLEe YCTaBKM, Ha BbIXoA 6rioka nogaeTca MakcMManbHas MOLLHOCTL (B
COOTBETCTBUM C HACTporiKkamu).

2. Kak Tonbko TeKylliee 3Ha4eHne CtaHeT oonbLue YCTaBKW1, Ha BbIX0L bnoka nogaetcsi
MUHMManbHadA MOLWHOCTb.

3. [llosTopeHue waros 1 u 2.

PaccunTaHHble napameTpbl I'II/I,D,-perynﬂTopa noaarTCA Ha COOTBETCTBYHOLWME BbIXOAbl, N
BbICTaBNAETCA q)nar OKOH4YaHuA.

Ecnu B HacTporkax ykasaHO 3Ha4yeHMe MaKCUMarbHOW MOLLHOCTM, MpU KOTOPON HEBO3MOXHO AOCTUYb
yCTaBKM, NPOLLECC aBTOHACTPOWKUN HE 3aKOHYMTCS, NMOKa OH He ByaeT cOpoLLEH BPYYHYHO.

6.3 Makpocbl npoekTa

Pasgen Makpocbl NpoeKTa COAEPXWT CO3daHHble MNOoMb3oBaTenemM WnuM 3arpykeHHble C MOMOLLbIO
MeHegKepa KOMNOHEHTOB 3.9 MakpoChl.
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BubnMoTeKa KOMAOHEHTOE B x
gv il & X

Makpocol npoekTa M

= Macros 1
OTcyTeTeYET

Fr= Macros 2
OroyToTeyer

‘F}{ YHKLHA
‘Fb PYHKUHOHANbHBIR Bnox

M Makpockl npoeKTa

M

Onsa pobaeneHns makpoca B NPOEKT criedyeT nepeTawmnTb Makpoc U3 naHenu brnbnuoreka KOMMNOHEHTOB
2.3 Ha XorcT.

4 b X || BuBnMoTEKE KOMNOHEHTOB LU I
o- .
o-" :l & | X

Cowd @1 Makpocbl NpoeKTa M

i W Macros 1

e —————

OrecyTeTeyer

A= Macros 2
Orcytereyer

f}{ DyHKLMA

- Jdaoa ‘Fb DYHKUNOHANbHBIR Dnok

M Makpochl npoekTa

= 0k

YT06bl yanuTb Makpoc U3 NaHenu, CreayeT BbIAENUTb HYKHbI MaKpOC 1 HaxaTb Ha KHOMKY #<.

PekomeHaaLmm no co3gaHnto MakpocoB NpuBEAEHbI B pasnene Pabota ¢ makpocamu 3.10.

6.4 dnemeHTbI ynpaBneHus

« MeTka 6.4.1;
+ Bgog/BbiBog (int/float) 6.4.2;
+ Bsopg/BbiBoa (Boolean) 6.4.3;
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e [OunHamundecknin TekcT 6.4.4;
*  KombuHupoBaHHbIn cnncok (ComboBox) 6.4.5.

6.4.1 MeTka

OnemMeHT MeTKa npegHasHayeH A pasMeLLeHns TEKCTOBOro 6noka B CTpoke aKkpaHa.

HacTtpounka cBoucTB

[N KOppeKTHOro OTOGpaXkeHust Ha aKkpaHe NpuGopa creayeT ykasaTb KOOPAMHATHI PaCMONOXeHUs W
BBECTM TEKCT Ha NaHenun CBOWCTB.

CeoicTea MeTkal

z=|2l |
w  KoopmmHans
X 3
Y- 0
w [lapameTpo
Tekct TewecT

Oovea 1

Nmmia

MakcumansHan ONKHE JNeMeEHTa

KoopauHaTbl

[lna pacnonoxeHusi NepBoro cuMBeona anemMeHTa no ocam X u Y crnegyet ykasaTb koopauHaTtbl. OTcyer
KoopauHaT no o6enm ocsiM HauuHaeTcs ¢ O:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnNuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBUCUMOCTM OT KONIMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOTO B
penakTope aKpaHoB).

3HadeHue koopaumHaT (Lenoe YnMcno) MOXHO 3aaTh B BbiNaJatolleM MeHI0 B CTpoke koopauHatel (X n'Y
HacTpanBarTCA OOUHAKOBO):

 KoopmHams
3 v
L 0

B Bbinagatolem MeH MOXHO BblbpaTb cnocob 3ajaHusA KOOpAuHaT: KOHCTaHTa unu nepemeHHas. [Ans
BbIOOpa HEM3MEHHOTO PacnonoXeHWst aneMeHTa cneayeT ykasaTb 3Ha4eHue KoopauHaThl B norne BBoaa.

Ona cosgaHusa Geryulen cTpoku cnegyeT BblibpaTbh BapuaHT lNMepemMeHHast U HaxaTb KHOMKy BbiGop.
OTkpoeTca Tabnuua nepemeHHbix 5, B Hew criegyeT BblIOpaTb MEPEMEHHYH LIENOYMUCIIEHHOMO TuNa,
KoTopas byager onpefgensaTtb 3HaYyeHue KoopauHaTtel, u HaxaTb kHonky OK. BeibpaHHasa nepemeHHas Byget
oTobpaxaTtbCcs B norne BBoAa:

KoHCTaHTE

[al BriGop

MapameTpbl
+ TekcT — B none BBOAUTCHA TEKCT, KOTOPbIN ByaeT oTobpaxaTtbcsa Ha akpaHe npubopa. [nvHa

TeKCTa He AOoMKHa NPeBbLILWAaTb 3HAYeHne, ykasaHHOe Ans napamertpa OnuHa.
*  OnuHa — mMakcMmanbHOe KOnM4YecTBO OTOOpaxxaeMblX CUMBOSOB Grioka.
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CeoncTea MeTrkal o

ML=

+  KoopmHaTH
® [war]
Y- 1

v [NapameTps

Texctd

TekecT
6

Omana

MakcumaneHas AnvHa sneMeHTa

OTobGpaxeHue

B penakTope akpaHoB oToGpaXaeTcs, kak ByaeT BuirmnsaeTb anemMeHT MeTka Ha akpaHe npubopa.

6.4.2 Beoa/BbiBop (int/float)

OnemeHT BBopa/BbIBOA (int/float) npegHasHayeH ona BbiBOAa Ha akpaH npubopa Winn YTEHUS C 3KpaHa
3HaYeHUS LLenoYMCneHHON Nnu BeLeCcTBEHHOM NepeMeHHOMN.

Hactpowka cBoncTB

[na koppekTHoOW paboTbl 3remMeHTa criedyeT yKasaTb KOOPAMHATbl PacrofioKeHUss UM HacTpOoUTb
napameTpbl BBOAa/BbIBOAA Ha NaHeny CBOWCTBA.
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CeoicTea Beoa fBrieoa (int/float)2

N
+  [lwanasoH
KoHTpone Na
Marcmyma 65535
Mty 0
w KoopmmHans
X 0
Y- 0
w [lapameTps
NepemeHHan < He BelfpaHa = ...
Twn nepemeHHDA BewecTBeHHBIA
3HaKoE 3
MNocne sanATol 1
TekcT oo
TekcT nocne
Penakmipyemo Na
[nuHa b
MNepemennan

[NepemerHan anA oTofpaxeHnA

dvnana3oH

* KoHTponb — orpaHu4yeHne 3Ha4yeHus1, KOTOPOE MNorb3oBaTernb BBOAUT C NMLEBOIN NaHenu
npubopa. OrpaHnYeHe He pacnpoCcTpaHsieTCs Ha 3Ha4YeHKe, NonyyYeHHoe B xofe paboTbl
nporpamMmel;

«  Makcumym — makcumarnbHoe 3HaYeHue napameTpa Ans BBOAa,

*  MUHUMYM — MUHUMarnbHOE 3HA4YEeHNE NapaMeTpa Ans BBoAA.

KoopauHaTtbl

[ns pacnonoxeHnsi NepBoro cMMBOMa anieMeHTa no ocam X n Y cnegyet ykasaTb koopamHatbl. OTcueT
koopamHaT no obenm ocam HaunHaetcs ¢ O:

* no ocu X — cnesa Hanpaso o1 0 go 15 (B 3aBMCMMOCTM OT cBOWCTBa [inuHa);
* Mo ocu Y — cBepXy BHM3 (B 3aBUCMMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOTO B
pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe Y1Crio) MOXHO 3afaTh B BbiMagatoLeM MEHI0 B CTPOKe koopauHaTthl (X n'Y
HaCTpanBarTCA OOUHAKOBO):

+  KoopmHam
3 v
Y: 0

B BbinagarowemM MeH MOXHO Bbl6paTb cnocob 3agaHus KoopaunHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEN3MEHHOIO pacnosioXKeHna anemMeHTa cnegyet yka3aTtb 3Ha4eHne KoopanHaTtbl B nosie BBoaa.

Ons cosgaHusa Gerywen cTpoku crnegyeT BbiOpaTb BapuaHT lNepemeHHas M HaxaTb kHoOMKy BbiGop.
OTkpoeTca Tabnuua nepeMeHHbIX 5, B Hen criegyeT BblbpaTb NEPEMEHHYI0 LIENTOYMCIEHHOro Tuna,
KoTopasa byaeT onpenenaTb 3Ha4YeHue KoopauHathl, U HaxkaTb kHornky OK. BeibpaHHas nepemeHHasn Gyget
oToOpaxaTbCs B norne BBoAa:

KoHCTaHTE

[al BriGop
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MapameTpbl

+ [lepemeHHas — NpuBs3Ka K NepeMeHHON NpoekTa (LeNoYNCNIEHHON UMK C NaBatoLLEen TOYKON).
[nsa Beibopa nepemMeHHON cnefyeTt HaXaTb KHOMKY «...» U BbiOpaTh B Tabnuue nepemeHHbIX 5;

*  Twun nepeMeHHON — BbIOOP TMMa NEPEMEHHON: LIENOYNCIIEHHBIN NN BELLLECTBEHHLIN. Ecnu
nepemMeHHas eLle He nNpuBsidaHa, To He0bxoaMMO 3agaThb TIN;

* 3HaKOB — CyMMapHOe KONMYeCcTBO OTOOpa)kaeMblX 3HAKOB [0 M MOCre 3ansiTou;

* TMocne 3anAToN — KONMYECTBO 3HAKOB MOCIE 3anaTon: 40 6 3HAKOB UM ONPEAEenseTcs
aBTomatumyecku (ABT0). Bonee nogpobHyo nHdopmaumio YuTante B pykogodcmee o
3Kcrilyamayuu npuobopa;

* TekcT A0 — TEKCT CMNeBa OT YMCMOBOIO 3HAYEHUS;

+ TekcT nocne — TEKCT cnpasa OT YMCMOBOrO 3HAYEHMS;

* PepakTtupyemo — ecnv BbibpaHo [la, To 3Ha4eHne NpUBA3aHHON NEPEMEHHON MOXHO U3MEHATL C
MOMOLLBIO KHOMOK Ha nvueBon naHenu npnbopa;

*  [OnuHa — obLwasa makcumansHasa AnvMHa Nons, BKYatoLwas TeKCT 40 U NOCne 3HaYeHus
nepemMeHHON 1 camMo 3Ha4YeHNE NEPEMEHHOMN.

% [lmanasox
KoHTpone la
Mar.cmyna 65535
MiaHraym 0

% KoopmHams
X 0
Y- 0

w [lapameTpd
MNepemerHHan [var 1]
Twn nepemeHHoi BeluecTeeHHBIA
JHaKoe 3
MNocne sanAToA 1
TewecT oo T=
TekcT nocne C
Pepakmipyeno [a

Doz

OTo6paxeHune

B penakTope akpaHOB oToGpaxaertcsi, kak 6yaeT BbirmsaeTb anemeHT BBoa/BbiBog (int/float) Ha akpaHe
npmnbopa.

=
0 Co

6.4.3 Beoa/BbiBoA (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHayeH ANg BbIBOAA HA 3KpaH UMM YTEHUS C 3KpaHa 3HavyeHus
OyneBcKom NnepemMeHHOMN.
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Hactpowka cBoncTB

Ons koppekTHOM paboTbl anemeHTa crnegyeT YykasaTb KOOPAMHATbI PaCMONIOXEHUS W HacTpOoUTb
napameTpbl BBOAA/BbIBOAA Ha NaHeny CBOMCTBA.

CeoiicTea Beon/Beieon (Boolean)2

22 |
KoopmHamd
X 0
Y- 0
 [lapameTps
MNepemeHHan < HE BeifpaHa >
Tewct "Tue" Py
Tewet "Falze" AeTo
TekcT oo Pexana_
TekcT nocne !
Pepaknipyemo [a
e~
Omaia

MakcuManeHaR AnWHa SNeMeHTa

KoopauHaTtbl

[ns pacnonoxeHnsi NepBoro cMMBoMa aneMeHTa no ocam X n Y cnegyet ykasaTb koopauHatbl. OTcueT
koopamHaT no obenm ocam HaunHaetcs ¢ O:

* no ocu X — cneea Hanpaso ot 0 o 15 (B 3aBUCMMOCTM OT CBOWNCTBa [AinuHa);
* Mo ocu Y — cBepXy BHW3 (B 3aBUCMMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMEHHOTO B
pedakTope 3KpaHoB).

3HadeHne koopamHaT (Lenoe Yncno) MOXHO 3a4aTh B BbiNagaloleM MEHK B CTPOKe KoopauHatel (X 'Y
HacTpanBatloTCs OQUHAKOBO):

+ KoopmmHam
3 v
Y 0

B BbinagalowemM MeH MOXHO Bbl6paTb cnocob 3agaHus KoopaunHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEeNn3MeHHOro pacnonoXeHua arnemMeHTa crieayeT yka3aTb 3Ha4yeHne KoopanHaTthl B rnosie BBoAa.

IOna cosgaHusa Gerywien CTpoku criegyeT BbiOpaTb BapuaHT lNMepeMeHHasi U HaxaTb KHOMKy BbiGop.
OTtkpoeTtca Tabnvua nepemeHHbix 5, B Hew criegyeT BblibpaTb MEpPEeMEHHYH LIeNOYMCIIEHHOMO TuNa,
KoTopas byner onpefensitb 3Ha4YeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oyoet
oTobOpaaTbCs B norne BBoAa:

KoHCTaHTE

[al BriGop

MapameTpbl

* TMepemeHHasa — npuBs3ka K OyrneBcKon nepemMeHHoM npoekTa. [1ns Bbibopa nepemMeHHoN crieqyeT
HaXaTb KHOMKY «...» 1 BblOpaTb B Tabnuvie nepeMeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLNA 3HAYEHWNIO NepeMEHHON, paBHOM «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLNIA 3HAYEHUIO NEPEMEHHOMN, paBHOWN «0»;

* TeKcT 4O — TEKCT cneBa OT BbIBOAMMOIO 3Ha4YeHus;

* TekcT nocne — TEKCT cnpaea OT BbIBOOUMOIO 3HAYEHNS;

110



6 bubnuoteka

* PepakTtupyemo — ecnu BbiGpaHo 3HaueHue [la, To 3HaYeHVe NpMBA3aHHON NepeMeHHON MOXXHO
N3MEHSTb C MOMOLLIbIO KHOMOK Ha N1LEeBoi naHenu npubopa;

+ OnuHa — o6Las MakcumanbHas AnvHa nons, BKIoYaloLas TEKCT 40 U Nocre 3HavyeHUs
nepemMeHHON 1 camo 3HaYeHne NepeMeHHOMN.

CeoiicTea Beon/Brison (Boolean)2

LN

KoopmHaT
X 0
Y: 1]

~ [lapameTp
MNepemenHan < He BolfpaHa >
Tewct "Tue" Pyy
Tewct "False" ABTO
TexcT oo Pexan_
TekcT nocne I
Pepakmvpyemo Na
11

Omaa

MakcuMansHaA AnvHa SNeMeHTa

OTtob6paxeHune

B penakTtope akpaHoB oToOpaxkaeTcs, kak OyaeT BoimsageTs anemeHT Beoa/BbiBoAa (boolean) Ha skpaHe
npunbopa.

|:I_.|

e

oP e Xx m m _ A B T 0 I

6.4.4 [InHaMN4YEeCKNN TEKCT

OnemeHT [JUHaMMYeCKUI TEeKCT npefHasHayeH Ans BbiBOAA Ha 3KpaH npubopa OOHOW U3 HECKOMNbKUX
TEKCTOBbIX CTPOK B 3aBUCUMOCTU OT 3HA4YEHUSI MPUBA3AHHOI NEPEMEHHON.

HacTtponka cBouctB

Onsa KOPPEKTHOro 0To6pa>|<eH|/|;| Ha 3KpaHe an60pa cnegyeT yKasatb KoopAuHaTbl pacnonoXeHuda U
BBECTW TEKCT Ha NaHenn CBOMCTB.
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CEOMCTEa JMHEMAYECKMA TEKCTZ

221 |
Koopmwmars
X b
Y: 1]
v [lapameTps
MNepemenHan < He BbifipaHa >
CnWcok cTpaok < PepakmipoBats >
O TercT
5
Omaria

MakcumaneHaa anvHa 3NeMeHTa

KoopauHaTbl

Ons pacnonoXeHna nepBoro cCMMBOa aJieMeHTa No OCAM XnyYy cnenyet yka3atb KOOpAuHaThI. Ortcuer
KoopauHat no o0beunm ocam HaumHaeTcs ¢ O:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnNuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOTO B

penakTope 3KpaHoB).

3HadeHue koopaumHaT (Uenoe YnMcno) MOXHO 3aaTh B BbiNaJatolleM MeHI0 B CTpoke koopauHaTel (X n'Y
HacTpanBarTCS OOUHAKOBO):

 KoopmHams
3 v
L 0

B Bbimagatowem MeH MOXHO BblbpaTb cnocob 3ajaHus KOOpAMHaT: KOHCTaHTa unu nepemeHHas. [Ans
BbIOOpa HEM3MEHHOTO PacnonoXeHWsi ANeMeHTa cneayeT ykasaTb 3Ha4eHue KoopauHaThl B norne BBoaa.

Ona cosgaHusa Gerywien cTpoku cnegyeT BblibpaTbh BapuaHT lNMepemMeHHast U HaxaTb KHoOMKy BbiGop.
OTtkpoeTca Tabnuua nepemeHHbix 5, B Hew criegyeT BbibpaTb MEPEMEHHYH LIENOYMUCIIEHHOMO TUNa,
KoTopas byaoer onpefnensaTb 3HayeHue KoopauHaTtel, u HaxaTb kHonky OK. BeibpaHHasa nepemeHHas Byget
oTobpaxkaTtbCs B norne BBoaa:

KoHCTaHTE

a T'] [al BriGop

MapameTpbl

* [epemeHHasa — nNpmBs3Ka K LIENOYNCIIEHHON NepeMeHHoN NpoekTa. [lnga Bbibopa nepemMeHHon
cneayeT HaXkaTb KHOMKY «...» M BbibpaTh B Tabnuue nepeMeHHbIX 5;

*  Cnucok cTpok — Tabnuua, 3HayeHue CTPOKM KOTOPOW BbIBOAUTCH Ha 3KpaH Npu COOTBETCTBUM
Homepa (Ne) cTpokM 3HaYeHMo NPUBA3aHHONM LenodyncrieHHon nepemeHHon (MepemeHHasn). B
ctonbue CUMBONOB yKa3biBAETCS KONIMYECTBO CUMBOJSIOB B CTPOKE, MMKTOrpamma
BOCKMNMLIATENBHOMO 3HaKa BbIBOAUTCA B Clydae NpeBbILLIEHUS 3HavYeHus napameTtpa OnuHa;

+  OnuHa — makcmanbHas AnuHa nons. B cnyyae npeBbllleHns AnuHbl TEKCT ByaeT oTobpaxaTbes
He MONHOCTbIO.
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CEOMCTEE JAMHEMMYECKMIA TEKCT 2 B x
5|4l |
v [NapameTps A
MNepemenHan < He BeifpaHa >
v cmposath > |
Nz JHaueHne CvmBonos
0 Pexum feTo 10
1 Pexoam 1 7
2 Pexam 2 7
w
3 Cmen. B
4 1
OTo6paxeHune

B penakTtope 3KpaHoB 0T06pa)KaeTC‘i|, KakK 6yp,eT BbIMMSA4eTb aNeMeHT JIMHaMU4YeCKUA TeKCT Ha 9KpaHe

npmnbopa.

P e M n wm

A B T 00¢

I:I_.I

6.4.5 Kom6bmHnpoBaHHbIM cnncok (ComboBox)

OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) ucnonb3yercs gns Bbibopa OOHOW CTPOKA U3
HECKOMMbKMX TEKCTOBbIX CTPOK KHOMKamu mnpubopa M 3anvMcu B MPUBHA3AHHYIO NEPEMEHHYK 3HauveHus,

COOTBETCTBYIOLLErO BbIOOPY.

Hactpowka cBoncTB

Ona koppekTHOM paboTbl anemMeHTa cnegyetr ykasaTb KOOpAMHAThI
napamMeTpbl NEPEMEHHbIX U CTPOK Ha NaHenn CBONCTBa.

CeolicTea ComboBox2

=N

»  KoopmHams

X 5

Y- 0
~ [lapameTpm

MNepemerHan < HE BhIfpaHa =
Cnucok cTpok < PepakmvpoBate >

0 TekcT
5

Omaria

MakcumaneHan anvHa sneMeHTa

113

pacnonoxeHna w”n HaCTPOUTb



6 bubnunoteka

KoopauHaTtbl

[na pacnonoxeHus nepBoro CMMBOMA anemeHTa no ocsaM X n Y criegyert ykasatb koopauHatel. OTcyer
KoopamHaT no obenm ocsm HaunHaetcs ¢ O:

* no ocu X — crieea Hanpaso ot 0 go 15 (B 3aBMCMMOCTM OT CBOWNCTBa [AnuHa);
* 1Mo ocu Y — cBepxy BHU3 (B 3aBUCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTAaHOBMEHHOTO B
pedakTope 3KpaHoB).

3HadeHue koopamHaT (LUenoe YnMcno) MOXHO 3aaTh B BbiNaJatlolleM MEHIO B CTPOKe koopauHatel (X n'Y
HacTpanBaloTCA OOUHAKOBO):

v KoopmmHams
3 v
Y- 0

B BbinagatolemMm MeHI MOXHO BbliGpaTb crocob 3agaHusl KoopaMHaT: KOHCTaHTa unu nepemeHHas. [ans
BblGOpa HEM3MEHHOro PacrnonoXKeHNsa aneMeHTa criedyer ykasaTb 3HadeHne KoopauHaThl B none Beoaa.

Onsa cosgaHus Gerywen cTpoku cnegyeT BblbpaTb BapuaHT lNepemeHHas M HaxaTb kHoMky BbibGop.
OTkpoeTca Tabnuua nepemeHHbiXx 5, B Hew criegyeT BblibpaTb MEPEMEHHYH LIENOYUCIIEHHOMO TUNa,
KoTopas byaeT onpenensaTb 3Ha4YeHne KoopauHathl, U HaxkaTb kHornky OK. BeibpaHHas nepemeHHas byget
oTobpaxarbcs B Norne Beoja:

KoHcTawTa

@ Tl [a] BuiSop

MapameTpbl

+ [llepemeHHass — NpuBs3Ka K LENOYMCNEeHHON nepemeHHon npoekTa. [insa Boibopa nepemeHHON
criegyeT HaxaTtb KHOMKY «...» 1 BblOpaTb B Tabnuue nepeMeHHbIx 5.

*  Cnucok cTpok — Tabnuua, Homep (Ne) KaXkaor CTPOKM KOTOPOW CIYXXUT A4S 3anucu B
NPUBSA3aHHYH0 LIENOYNCIIEHHYI0 NepeMeHHYyIo nNpu Beibope 3HayeHus Ha gucnnee npubopa. B
ctonbue CUMBONOB yKa3biBaeTCsi KONMYECTBO CMMBOSIOB B CTPOKE, BOCKNMLUATENbHbIN 3HAK
BbIBOAWUTCS MPU MpeBbILLEeHUM 3Ha4YeHNs napameTpa [dnuvHa.

+ [AnuHa — MakcumanbHas anvHa nons. B cnydae npeBbiweHns AnvHbl TEKCT ByaeT oTobpaxaTses
He MOSHOCTLIO.

CeolicTea ComboBox2 B8 x
= A
=l
Koopmmans M
X 1]
Y- 1]
+ [lapameTps
[NepemenHan < He BolbpaHa >
g cMpoBaTL >\
W= 3HaueHwe CuMBonoB
0 B pexvr ABTO 12 hd
1 YeTtanoeuts Pexoam 1 18 o
2 YeTanosute Pexum 2 18 ! ]
3 O oy Te 9
4 0
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6 bubnuoteka

OTob6paxeHune

B pepaktope askpaHoB oTobpaxaertcs, kak OyaeT BbirmageTb 3nemMeHT KOMOGMHMPOBaHHLIA CNMCOK
(ComboBox) Ha akpaHe npubopa.
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7 Pabota ¢ npubopom

7 PaboTta c npubopom

B HacTosiLeM pasgene onvcbiBatoTcs yHKUMKM paboTbl M KOHUrypauum npuéopa:

MHdopmauus o npubope 7.1;
Bpewms uukna 7.2;

O6HoBneHne BcTpoeHHoro 10 7.3;
KOcTtupoeka 7.4.

7.1 UHcpopmauums o npubope

Ona nonyyeHuss nHgopmauum O NOAKMIOYEHHOM npubope crnedyeT HaxaTb KHOMKY \;l Ha naHenu
WHCTPYMEHTOB Mnu BbIGpaTthb B rmaBHOM meHio Mpubop — UHdopmauus....

OTKpoeTCcs OKHO ¢ nHdopMaLMen 0 NOAKMIYEHHOM Npubope:

WMudopragns n

MHhopraLwaa o npoexTe

BrifipaHHas mooens npwBopa: NP200-220 2(4).X

MHDopMaLMA 0 NoOKNoYeHHOM npubope

FonoBHOE YCTPOWCTBO:
HasBaHwe nogknwueHHoro npubopa: NMP200-220.2(4).X
Bepcwa MO npubopa: V2,12
CpegHee 3HaYEHWe BpeMedHH ynkna: 1,00 M
THn 3aKkasHoro 3nemenTa N21: AHanoroeslid
Twn Z3aKasHoro 3nemenTa N22: AHanoroesli
Ipynna anropuTMa:
‘ HoMep anropuTMa:

I

:

(L
g

BepcHA anropuTMa:

OK

WHdopmaLmsa o npoekTe:

Bbi6paHHasa mogenb npubopa — Moaenb U Moandukaums npuéopa, BbiGpaHHbIe Npu co3aaHnm
npoekTa.

MHdopmaums o nogknoyeHHOM npubope:

Ha3BaHue nogknoyYeHHOro npubopa — Mogenb U MoanduKaL s NOAKIKYEHHOro NprMbopa;
Bepcus MO npubopa — Bepcus BcTpoeHHoro MO nogkntoyeHHoro npmubopa;

CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CpeaHWI BPEMEHHOW NPOMEXYTOK BbIMOMTHEHMS Onepauun
B NporpamMme, 3aBUCUT OT CITOXXHOCTW 3arpy>XeHHOW nporpammbl (CM. pasaen Bpems umkna 7.2);
Twun 3aka3Horo anemeHTa Ne — TMn BbIXOQHOMO 3NemMeHTa NOAKIYEHHOro npnbopa (ANCKPETHbIN,
aHarnoroBbIn);

Fpynna, Homep, Bepcus anroputma — 3HayeHusl, 3agaHHble NoNb3oBaTenem Anst KOHTPons
BEpCUI 3arpy>KeHHo nporpaMmmel B okHe CBefieHus o npoekTe 3.8.

KHonka 3KCI10pTMpOBaTb B MPOEKT No3BOJIAET 3KCNOPTUPOBAThb B CO3[aHHbIN NPOEKT HaCTpOIZKM BXxonoBs/
BbIXOO0B 13 NOAKIKYEeHHOro an6opa.

7.2 Bpems uukna

BpeMﬂ LMKIa — 3TO BpeMA BbINOJTHEHNA pa6oqero LUnKna rlpM60pa, a UMEHHO:
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7 Pabota ¢ npubopom

*  OMpOC COCTOSIHWSA (PU3NHECKUX BXOAOB NpMBopa 1 KONMpOBaHUE NX 3HAYEHUI B SiHEiKM NaMaTy;
+ 06paboTka nporpammei;

* YTeHWe/3anucb ceTeBbIX MepPeMeHHbIX MPorpammbl;

* 3anucb pe3ynbLTaToB paboTbl Nporpammel B husmyeckune Beixoasl npubopa.

Mo ymonyaHuio Bpemsi umkna paBHo 1 mc. MNpubop noactpavBaeT Bpemsi LMKNa B 3aBUCUMOCTM OT
CMOXHOCTV NpOrpammei.

Ycnosus yBEeNnn4eHna speMeHn umkna:

* BO3pacTaeT CNOXHOCTb anropMtMma (3agencTeoBaHo 6onbLioe konnyectso b 1 makpocos);

¢ B nporpaMmme ncnosb3yeTcqd OonbLLOe KONMYeCcTBO CETEBbLIX nepemMeHHbIX;

* ucnonb3yeTcs 6oMbLIOe KONMYECTBO SIEMEHTOB YNpPaBeHWs AaHHbIMW C MOMOLLbIO AUCNIes
npubopa.

lMonb3oBaTenb He MOXET 3aJaBaTb BpeM4A UuKna. Ecnn r|pV|60p OCHallleH gucnneem, 1O TeKyllee BpemMA

LMKNa MOXHO MOCMOTPETb B CUCTEMHOM MeHto npubopa. Ecnu npubop nogkntoydeH k MK, To Bpems unkna
MO>HO MOCMOTpPEThL B okHe VHdopmaums o npubope 7.1.

7.3 O6HoBneHue BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana noakntoveHHoro npubopa BbinylleHa HoBasi Bepcusi BcTpoeHHoro MO, To BO BpeMsi 3arpy3ku
nporpammsbl B Npubop 6yaeT npeanoxeHo 06HOBUTL BCTpoeHHoe MO:

OWEN Logic X

XoTuTe 00HOBHTE BCTpOekKDE MO NoAKMIYEHHOrD B A3HHLIR
@ MOMEHT yoTpoicTea MP200-220.2(4).X7

BriSepure "HeT", ecnu X0THTE BRIOPaTh YCTPOWCTED
CAMOCTOATENLHO,

[ns 3anycka obHoBneHus BctpoeHHoro N0 crnenyeT HaxaTb kKHonky [a.

OBroenenne ecTpoerHore N0 npuBopa go seponn 2,12

BHuMaHue! Mpu NpepelBaHMK NPOLECCE SAMPY3KK NPOWWEKK
(MponaaaHWe NWTaHWA, ofpelE CEAZKM W/MNK ap.) npubop MoxeT
nepeTy B HepaboTocnocobHOE COCTOAHKME, T.K. NPeabLOY Wan
BEpPCHUA NPpOWWEKKM ByOET CTEPTa, @ HOBAA He GVOET YCTaHOBNEHAE. B
CNy4Yae HeYASYHOA NPpoOWKWEKK WNKM cBoR NOETOPWTE €8 CHOBAE. [pw
NoBETOpHOM cboe 0BpPaTWMTECE B CEPBWCHEIM LUEHTP

10% CTreHa

Bes obHoBneHns sctpoeHHoro N0 nporpamma He Byget 3arpykeHa B npmodop.

Paspebis cBasu mexay MK n npnbopom Bo BpeMs 06HOBNEHNS NPUBEAET K NOBPEXAEHUIO BCTPoeHHoro MO
n HepabotocnocobHocTn npubopa. [Ona BoccTaHoBneHuss pabotocnocobHocTn npubopa cnegyet
MOBTOPUTL ONepaLuio.

BoccTtaHoBneHune noBpexaeHHoro BctpoeHHoro MO npubopa

[lns BoccTaHOBMEHNSA NOBpEXAeHHOro BcTpoeHHoro MO crieqyet:

1. Ecnwn npnbop ncnpaseH, TO NEPEBECTU €r0 B PEXUM 3arpy3umka (CM. pykogodcmeo o
aKcrinyamauyuu npnbopa).
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7 Pabota ¢ npubopom

2. B rnaBHom meHo BbiOpaTh Mpnbop — O6HoBREHMe BcTpoeHHoro MO.

Brifepure ycTpoicTen ot
Mpwop | Mogynk

YCTpoicTED Bepoan -
NP110-24 80 4P 1.83
NP110-24 80 4P 283
NP110-24.80 4P-Y 283
NP110-220.80% 4P 283
NP110-220.80% 4P 283
NP110-24.120 8P 283
MNP110-24.120.8P-4 283
NP110-220.120% 8P 283
NP110-220.120% 8P-Y4 283

MP-Kar 1.04
MP114-224 31045 AP0 3.14
MNP114-224 304A 4Pwec-Y 3.14 -

3. B oTkpbiBweMcs okHe Ha Bknaake Mpubop BbibpaTb Mogens 1 Mmogndukaumio.

4. HaxaTb kHOMKy Bbi6paThb. HauHeTcsa npoLuecc 3arpy3sku, Mo OKOHYaHUM CUCTeMa BbIBEAET
cooblLueHMe O pesynbTaTax 3arpy3ku.

Ecnu BblweykasaHHbIl cnocob He cpabatbiBaeT, TO HeobxogmMmo o3Hakomutbes ¢ n. 10 FAQ wnm
0bpaTnTbCs B CEPBUCHBIN LeHTp kKomnanum OBEH.

O6HoBneHue BcTpoeHHoro MO moaynsa pacwmvpeHus

Ecnu k npnbopy nogknioveH Mogynb pacluMpeHns u Ans Hero BbinylleHa HoBasi Bepcus BCTpoeHHoro [0,
TO BO BpeMs 3arpy3ku nporpammbl B npubop Oyaer npeanoxeHo obHoBUTbL BCTpoeHHoe 1O moayns
pacLnpeHus.

BctpoeHHoe MO ans moayns pacumpeHust 0GHOBRSIETCA Mo aHanorum ¢ npuéopom.

[na camocToATenbHOro o6HoBneHnst BcTpoeHHoro MO moayns paclumpeHns crneayer:
1. B rnaBHoM meHi0 BbiBpaTth NMpnbop — O6HOBREHMe BcTpoeHHoro MO.

2. B oTkpbiBLLEMCS OKHe Ha Bknaake Mogynb cniegyet BbiGpaTh MogMdUKaLmMio 1 HOMep croTa.
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7 Pabota ¢ npubopom

BeiGepuTe ycTpoicTED

Mpubop Momyne |

YCTpoRCcTED

MPM-24.1
NMPM-220.1
NPrM-220.3
MPM-24.3

Homep cnoTa:

1)

Bepown
1.01
1.01
1.02
1.02

3. HaxaTtb kHonky Bbl6paTb. HauHeTcsa npouecc 3arpy3ku, Mo OKOHYaHWM CUCTEMA BbIBEAET
coobLLeHne 0 pe3ynsTaTax 3arpy3sku.

Bo Bpemsi 0GHOBMNEHNs crniegyeT He NpepbiBaTb Nofadvy NUTaHWs Ha NpMBop 1 MOAYNN pacLUMpeEHUS.

Ecnu B npnbop 3arpyxxaetca nporpamma 6e3 nogknioYeHHOro Mogyns pacLuMpeHns, BO3MOXHa CUTyauums,
korgaa BHyTpeHHee MO npubopa n moayns pacwmpeHuss 6yayT MMeTb HeCOBMeCTUMble Bepcun. ITO
npuBedeT K cuTyauum, 4To Ha mModyrne pacwwupenus 6yaeT uHavumposaHa ABapwus. [Ins ycTpaHeHus
ABapuum cnegyeT noBTOpHO 06HOBUTE BCTpoeHHoe MO mogyns paclumpeHus.

7.4 OcTnpoBKa

® NPEAYNPEXOEHUE

HeobxogumocTb npoBsegeHmna CTUPOBKKU onpenenAaeTcd No pedyrbrataM NoBePKn r|pV|60pa n

OOJKHa Npou3BoAUTBCA TONbKO KBaJ'II/I(*)I/ILI,I/IpOBaHHbIMI/I cneunanucTtamMmm MeTporiorm4eckmnx CJ'Iy)K6,
OCYyLUECTBNALWMNX 3TY NOBEPKY.

f BHUMAHUE
lOcTuposky npnbopa cnedyeT BbINOMHATL TONLKO B COOTBETCTBUN C TpeboBaHMAMMN pykogodcmea

o aKkcrnyamayuu npubopa. PekomeHOyeTCcs He MPOBOAUTbL HOCTUPOBKY CaMOCTOSITENBHO 6e3
OOIMKHbIX 3HAaHUI 1 KBanudmkauum n obpaTtuTbes B cepBUCHbIn LeHTp OBEH. HenpasunbHas
IOCTMPOBKa NPUBEAET K HEKOPPEeKTHOM paboTe npubopa.

Onsa 3anycka OCTMPOBKM criegyeT Bbibpatb B rmaBHom MeHio [Mpubop — HctupoBka Bxopos/

BbIXOOOB....

Mepen Ha4Yanom CTUPOBKM NOSBUTCS MEHIO BbiIOOpa Moaeny n mogudukauum npubopa.

BeiGop ycTpoiicTea

MP200-220.2{4).%

BriGepuTe yTpoiicTBo ANA OCTMROBKMK:

oK

ot

CTMexa

)J,anee B OTKPbIBLLEMCA OMaflOoroBOM OKHe crieayet Bbl6paTb IOCTUPOBKY:

e aHanoroBbIX BXxogoB 7.4.

* aHanoroBbIX BbIxoaoB 7.4.2.

1
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7 Pabota ¢ npubopom

EBriBop 3nemenTa *

BriBepmTe 3nemeHT, KOTOPLIA XOTWTE OTHIDCTMPOEATE:

= AHAnNoroBLIE BXOGbI
LU enkHKTE Ha 3TOM SNEMEKTE, SCNK XOTHTE OTLIOCTHP 0BATh
3HANOroBLIE BXOAKI.

]

fw AHaNOroBbIe BEXD/LI
LU EnKkHUTE Ha STOM SNEMEHTE, S0 XOTUTE OTHIDCTMP0BATh
¥ | aHanoroesie BbxoAI.

Ecnu B npmbope 3anylieHa nporpaMma, TO BO BpeMSsl IOCTUPOBKN OHa OCTaHaBNMBAETCS — Ha gucrnee
npubopa otobpaxxaetcsa Hagnuck Mporpamma LOGIC: OctaHoBneHa.

7.4.1 OcTupoBKa BxonoB

[ns OCTUPOBKN BXOOOB CINENYET:
1. B OnanoroBoM OKHe I0CTUPOBKK BbibpaTb AHanoroBble BxoAbl. OTKPOETCSI OKHO HACTPOWKM.

2. B okHe HacTponku BbiGpaTh Tun gaTymka.

4. 20 mA -

4000 Ora
4. 20 mA
0..10B

3. Bsectu napamMmeTpbl NOAKITIYEHHbIX K BXOAaM OaT4YMKOB.

Hactpofka napamerpoe 4
BxogHble MapaMeTphl
Tun gamka: 4 20 mA -
HuxHAA rpaHnua Toka, mA 5
CpeaHes sHayeHWe ToKa, M~A 12
BepxHAR rpaHvLa Toka, MA 159
MocToAHHaA epemeri duneTpa, (0F60 cex): 1
HormuHan exewHero pesuctopa, (45-50 Om) HE MCMNoNE3YETCA
CBpocuTh HACTp ok Beifop kaHana:  Boe kaHane -
Hazan Ctrena

4. Ecnun HeobxoaMmMo BOCCTaHOBUTL 3HAYEHMS MO YMOMYaHUIo B NOSIsiX BBOAA, TO CRedyeT HaxaTb
COpocUTb HACTPOMKM.

5. B Bbinagatowem MeHio BbiGop kaHana BeibpaTb HOMep BXxoAa Ans HACTPOWKN B COOTBETCTBUM C
BBEeAEHHbIMU NapameTpamMmn 1 HaxxaTb Janee.
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7 Pabota ¢ npubopom

Bece kaHano -
Bece wanane

KaHan 1

Kanan 2

KaHan 3

Kanan 4

6. BbInonHWTb ganbHenwmne YKa3aHuna No yCTaHOBKE MOJI0OXKEHUA NnepeMblHeK B np|/|6ope.

EHMMAHWE!

24638
o

¥YCTaHOBHTE NEpEeMbIMKY B NOMOMEHHE:
00

o

1357

Hazan OTrmena

pod

NMPUMEYAHUE

[i]

YcTaHoBKa nepemMbl4eK OrnncbliBaeTCcAa B pyKOSOdCfTISG ro 3Kcnnyamayuu npl/|6opa.

7. Ha toctnpyemble Bxoabl nogaTb CUrHarbl ¢ TpebyembiMU XapakTeprucTUKamu.

H]CTHFIEI BEK3 BXOADE

BuINoNHNTE CNegylMe Wwari:

1. MopafTe Ha aHANOroOBLIE BEX006 Tok 5,000 MA,
2. [nA npoaomedeHdA NPOLUSCcd KCTHROBKK HaMMKTE KHonky "flanee”,

OTmena

Pt

8. Tlocne 1CcTUPOBKM NOSIBUTCS coobLeHne 06 ycrnelHom 3aBepLieHuu. Mporpamma npuGopa 6yaet

CHOBa 3anyLieHa.

OWEN Logic x

@ HicTMpOoBKa YCNEWHD NPOBEOEHa.

7.4.2 OcTuUpoBKa BbIXo4oOB

Ons HOCTUPOBKU BbIXO4 OB CcrnefnyeTt:
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7 Pabota ¢ npubopom

B onanoroBom okHe FOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpoeTCﬂ OKHO HaCTPOVIKM.

2. B okHe HacTpoke BbIGpaThb TMN IOCTUPYEMOrO BbIXOQHOMO CUrHana:

e [IMCKpPETHbLIN;
* AHanoroBblil, HANPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TUNEI 3aKa3HbBIX BEIXOAHELX 2NEMEHTOE ot
Aranoroeei Beon N21 - AHanoroBEeli, HAENPAXEHWE -
AHanoroeeld Bemon N22 AHanorossIl, ToK -

Hazan CTMeHa

3. WamepuTb BENUYMHY NOAAHHOIO Ha Bbixod cUrHana. Homep Bbixoda ykasaH B NpaBoM BEPXHEM
yrny okHa. BeBectu sHadeHue B none Beoaa v HaxaTtb [Janee.

I‘GCTMPDEKE MHUHKMMENbHOr> 3HaHEHWUA K

Bexopg AO1

War 1.Ha ebixoa nogak{o) HanpAxeHske NnopAaka 16, MEMepbTe BENHUKMHY
ELIXOQHOrO CHIHaNa M BESOMTE B COOTEETCTBYIOWES None,
AnA Npogometa HaXMKUTE KHonky " Hanee”.

MsmepeHHoe sHaveHWe: 1.05

Hazan Hanee CTrexa

4. AHanornyHo NU3MEPUTb N BBECTU 3HAYEHUA 1A BCEX TUMOB CUTHaNoB.

Mocne IOCTUPOBKU NOABUTCA coobueHne 0b ycneuwHoM 3aBepLUeHnun.

OWEN Logic >

@ HicTHpoBKa YCNEWHD NPOBELEHa.
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8 CmeHa uenesou nnaTgopmebl

8 CmeHa ueneBou nnatdopmbli

dyHkunss CmeHa ueneBor nnatdopmbl npedHasHadyeHa [ANs MNepeHoca MpoekTa Ha  Apyryto
mMoaudmkaumo npnbopa.

[ns cmeHbl LeneBor nnaTtopMbl creayer:

1.
2.

OTKpbITb NPOEKT, KOTOPbLIN HYXXHO NEePEeHeCcTN Ha Apyryto moaudrkauuo npubopa.

Bbibpatb B MeHo @ann — CmeHa ueneBoun nnartdopmbl. OWEN Logic npegnoXxuT coxpaHntb
NPoeKT nepea cmeHoun nnaTgopmebl. [lanee NoABUTCA MEHIO CO CIMCKOM OOCTYMHbIX 151 CMEHbI
nnatdopmMbl MoanmKaLnii:

BriGop mogenn >
BeemwTe HazeaHwe npubopa
Mpubop Bxoabl Beioakl -
MP200-220.1 X 8 8
MP200-220.21.% 8 g
- —_ MP200-220.22(24).X 12 12
' = MP200-220.23.% 12 10
e = MP200-220.3 X 12 10
| e MP200-24.1 X 8 8
' _ MP200-24.2(4).X 12 12
MP200-24.3.% 12 10
NMP200-24.5.X 12 14
MP200-220.5.% 12 14 -
OTmena

BbibpaTtb npubop, Ha koTopbIv ByaeT npomnsBegeHa cMeHa nnatdopmbl. Haxats kHonky OK.

[MpoBepUTb M BOCCTAHOBUTL Pa30pBaHHbIE CBSA3M, ECNN OHW eCcTb. PaboTy nporpammbl MOXHO
npoBepuTb B CumynsTtope 3.5. CoxpaHuTb N3MEHEHHbIN MPOEKT.

CwmeHa LeneBoi NnaTopmMbl MPOUCXOAUT MO CrEAYOLLMM NpaBuniam:

XOmNCT aBTOMaTU4eCKM NOACTPaMBaAETCS N0 U3MEHEHME KONMYeCTBa BXOA0B/BbIXOAOB;
HaCTpOeHHOe Norb3oBaTeneM pacrnornoXeHue BXOA0B/BbIXO40B OcTaeTcd. HoBble BxoAb! U BbIXO4b!
[o6aBnsrTCS NOCHe yXXe CyLEeCTBYHOLMX BXOAOB M BbIXOAOB MCXOO4HOIO NPOEKTa;

CBS131 BXOO0B/BbIXOAOB, Y KOTOPbIX M3MEHWUIICSA TUM OAHHbLIX, Pa3pbIBaOTCS;

€Cnn KONUYEeCTBO BXOA0B/BbIXOA0B YBEMMUYMBAETCH, HO TUMN AaHHbLIX UCXOQHOro Habopa Bxoaos/
BbIXOJOB HE N3MEHSAETCS, TO CBA3WN OCTAalOTCH;

€CINN KONNYECTBO BXOA,0B/BbIXO40B YMEHbLLLAETCH MO CPAaBHEHUIO C UCXOAHbIM, TO CBA3M
yAaneHHbIX BXO40B/BbIXO40B Pa3pbiBaloTCS;

ecnv B ucxogHon nnatgopme 6binv fobaBneHbl MOgYNM paclLUMPEHUsl, TO OHWN NEPEHOCHTCA Ha
HOBYO NnaTopMy, CBA3N ANs HUX OCTaOTCS;

HACTPOWKM aHanoroBbix BXOA4OB/BLIXOA0B NEPEHOCATCS (NPY HANMYMM aHanoroBbIX BbIXOA0B Ha
npubope, Ha KOTOPbIN MAET Nepexoa);

NHTepdencobl CBA3N NepeHocAaTcs 6e3 n3aMeHeHUI;

BCe 9KpaHbl C HACTPONKaMM NepeHOCATCH U3 O4HON LieneBon NnaTopMbl B APYryLO;

BCE NepeMeHHbIe NepeHOCSTCA M3 OQHOM LieneBon nnatopmMbl B ApPYryHo.
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9 PacwwupeHus

PaclumpeHust ncnonb3ytotca AN CO30aHNS COXHBIX NPOEKTOB U UX MHTErpauum ¢ ApyruMu cepBrcamm
komnaHun OBEH.

Pacwwupenua 8 OWEN Logic:

* Mactep TupaxupoBanusi 9.1. C nomoLlbio MacTepa TUpaXXMpoBaHUA MOXHO 3arpy3nTb
nporpammy B npnbop 6e3 yyactua OWEN Logic 1 3awmTutb ee OT KONMPOBaHUS;

« Okcnopt yctporctea B OwenCloud 9.3. NMNo3BonseT akcnopTupoBaTh KOHGUrypauuio ceTeBbixX
nepemMeHHbIX Ans onpoca B o6nadyHom cepsuce OwenCloud;

+ Okcnopt yctporictea B OPC 9.2. [No3BonsdeT akcnopTMpoBaTb KOHUIYpaLMIo CETEBbIX
nepemMeHHbIX ansa onpoca B Owen OPC Server.

YcTaHOBKa paclumMpeHnmn

[ns ycTaHOBKM pacluMpeHnii criegyer:
1. B rnaBHOM MeHI0 BbiOpaTh PaclumpeHnsa — YnpaBneHue pacluMpeHusiMu.
8 OWEN Logic
Paiin Bun lNpwSop Cepewc  FPacwwpedwR | MNoMmowb

: D D ¥npaeneHue paciuupeH A

2. B okHe PacwmpeHunsa oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

%8 Pacumnperna — O >

Bece YcTaHoOENEHHRIE OBHosneHKMA

BmBpate Bce 4. Yoranoswuts
Macrep TMpaxwpoBaHua v1.13.1
Mnarme  cospaetr w3 npoekta OWEN  Logic MacTep  TUpasuposaduA.  Mactep

TUPEXWPOEaHMA - MCNOAHASMBIA $afin AnA 3arpy3kK Cco3AaHHoR NporpaMmel B npubop Ges
OWEN Logic. Macrep mwpamwpoeaHua BygeT nonesed, ecid Heobxogvmo nepepatk
NporpaMmy HE packpblEaA «WCMOAHMKW= WAW anA oBHOBNEHWA nporpammbl Ha npubope
HEKEENMBULMPOEaHHBIM NERPCOHAN0M.

OPC-cepeep 3kcnopT v1,12.0

MnarvH 3KCNOPTURYET CETEEBRIE NepeMeHHble W3 nposkta OWEN Logic 8 CBEH OPC-cepeep.
ZKCNOPT COKPATAT Bpems  HacTpodkkn OPC-cepsepa, ecnM SHEYEHUR MEpeMEHHBIX
sanporpaMMUpoEaHHore yoTpoictea ByayT nepegasaTteca & SCADA-cucTemy.

Jxcnopt yerpoiictea B OwenCloud v1,13.17.15998

Mnarvn cokpatuT SpemAa Ha pacbasnenve npwbopos B OwenCloud. [Maarwn
IKCNOPTHPYET CETEEME nepemeHHble w3 npoexta OWEN Logic 5 dopmar
napametpos ans OwenCloud (dadn “json). 3atem napameTpol A0DaBNAMOTCR B
CwenCloud npw nomowm dyHkLMY "3arpysuTs us JSON'

3. HaxaTb kHOMKy YCTaHOBUTD.

4. l—lepe3 HEKOTOpOE BpeMA NOABUTCA CUTHAI ob ycnemHon yCTaHOBKe B Buae 3€er1eHON ranoykm

v

HanpoTMB BblIOPaHHbIX paclumpeHun = .
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9 PacwupeHus

5. Tlocne 3akpbITns okHa PaclumpeHust nosasuTcsa ananorosoe okHo nepesanycka OWEN Logic.

Mepezanyctute OWEN Logic >

BCTYNMAM B oamy Heodwoaumo nepesamycrvtes OWEN Logic.

® BblnM NpOMSEENeHsl MSMEHEHMA. AN Toro, YToObl MEMEHEHKA
MepesamyCcTHTL Ceidacy

=

Mocne nepesanycka OWEN Logic paclumpeHnuns 6yayT roToBbl K MCMONb30BaHMIO.

NMPUMEYAHUE
Ecnu pacwvpeHus He ycTaHaBnuBaroTCs, cnegyet NpoBepuTb OTKPLIT Nu nopT 8084.

[i]

YnaneHue paclumpeHum

Ons yoaneHusa paclumnpeHnd crnegyer:

1. B rnaBHOM mMeHI0 BbIOpaTh PaclumpeHnsa — YnpaBneHue paclumpeHusiMu.

2. B okHe PaclumpeHnus Haxarb Ha KHOMKy »& HanpoTVUB HEOBXOAUMOTO PaCLLUMPEHNS.

T8 Pacunperus — O pod

Bre ¥CTaHOBNEHHBIE QBHOBAEHMA

B Bmbpats Bce A, Yoranosute

| Mactep TMpak1poBaHWA v v1.13.1 | X

Mnarme  co3paet W3 npoekta OWEN  Logic MacTep TUpaxuposaHua. Mactep
| TMPaKWPOEAHMA - WCNOAHAEMBIA Daiin Ang 3arpyskW CO3AAHHOW NporpaMMel & Npubop
| Bes OWEN Logic. Mactep TMpasvpoBaHua ByfeT NofeseH, ecal HeoBXOAMMS NepedaTs
NporpamMMy He packphlEaA <MCXOAHWKW= WK 4nA 0BHOBNEHKA NporpaMmel Ha npubope
| HEKEANWGMUMPOEAHHLIM NEPCOHANTM,

OPC-cepeep skcnopt v v1,12.0

Mnarve 3KCNOPTHRYET CETEBLIE NepemeHHbie M3 npoekta OWEM Logic s OBEH OPC-
Ccepeep.  JKCNOPT  COKpatiT  EBpema Hactpodkw OPC-cepeepa, ecav  SHaYEHWUA
NepesMeHHEX  3anporpaMMWpoBEaHHoro yoTpodctea ByayT nepegasatecs B SCADA-
CHICTEMY.

3xcnopt yerpoiictea B OwenCloud ' v1,13.17.15998

Mnarvs cokpatur Bpema Ha gobasnenve npwbopoe 8 OwenCloud. Maarwn
IKCNOPTUPYSET CETeShle nepemeHHeie us npoekta OWEN Logic 5 dopmar
napameTpos anAd OwenCloud (dain *json). 3atem napameTpn 40D3ENAICTCA B
~

Padl [ ! - Tl W1

3. I'IMKTorpamma yAaneHna CMeHUTCA Ha NUKTorpaMmMy yCTaHOBKW.

Mocne 3akpbiTUS OkHa PaclumpeHuns nosBuTcst guanoroBoe okHo nepesanycka OWEN Logic.
Mocne nepesanycka OWEN Logic yganeHHble paclumpeHuns nepectaHyT O6biTb 4OCTYNHbIMUY B
rMaBHOM MEHIO.

9.1 MacTep TupaxupoBaHuA

*

MacTep TupaxupoBaHus nossonset cosgasatb U3 npoekta OWEN Logic dainn ¢ pacwmpeHuem * exe,
cogepxawum BHyTpu cebd nporpammy. C MNOMOLLBIO MacTepa TUPaXUMPOBAHUA MOXHO 3arpys3vTb
nporpammy B npubop 6e3 yuactus OWEN Logic.
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9 PacwupeHus

A

[ns cosgaHus danna mactepa TUpPaXUpoBaHUS MOXHO MCMonb3oBaTth ain ¢ krndom. Ecnv B npmubop
paHee Obinia 3arpy>keHa nporpamma C Kro4oM, To Npuv 3arpy3ke nporpamm Yyepes MacTep TUpPaXnupoBaHUs
OHW OOMKHbl MMETb COBMaZaloLUn Kod. To eCcTb Mpy NocneaywLllen 3anucu nporpaMmmMbl MacTepom
TMpaxupoBaHus 6e3 cdanna kntoya (cpann oTcyTCcTBOBaN Mo BbiWEYKa3aHHOMY MyTWM UMK OLUMOOYHO Obin
BbIOpaH Opyron Krod), nocrie 3anucu B namsaTb npubopa Ha 3KkpaHe npubopa BbICBETUTCA HALMUCh:
Mporpamma LOGIC: NoBpexpaeHa.

BHUMAHUE
TupaxumposaTb Nporpammy MOXHO TOMbKO MeXAy OANHAKOBLIMU MoauduKauusmmn npubopa.

Co3spaHue channa c Kno4Yom

[nsa cosgaHusa canna c knyom criegyer:

1. BbibpaTb B rnmaBHOM MeHio Pann — Co3gatb dpars € KITHYOM...

T8 OWEN Logic
Pafin Bwo [pwSop Cepewc Pacwwpeshwa (o
D Heewid npoekT... Ctrl+M

D CTKREITE NRCEKT... Ctrl+C

Cozaate Gain ¢ KAJomM...

2. B OTKpbIBLLEMCA ONalfiloroBOM OKHE BBECTU NMA q)aﬁna n creHepunpoBaTb KITHo. Koy MOXHO

N3MEHUTb HaxaTneM KHoMkK == nunm spyuHyio.

Cozganue daidna c knrdom >

BeemvTe umA dalina: |[PR_key

Beemare 32-6umHbil kmow: | 38662dc8 E

CoxpatmTe Ctmena

3. CoxpaHutb harvin. dann ¢ Kn4om No ymonyaHuio coxpaHsietcs B nanky C:\Users
\[umsanons3zosamens]\[JokymeHmb\Owen Logic\Keys.

Cos3paHue mactepa TUpPaXXMpoBaHUA

Mepen cosgaHneM macTepa TUPaXXMPOBaHUS PEKOMEHOYETCS CO3A4aTb TEKCTOBbIN (halin ¢ pacluMpeHem *.
rtf ¢ onucaHuem npoekta. OnucaHue npoekta Oymer oTobpaxaTtbCsa BO BpeMs 3anycka macTtepa
TUPaXMpPOBaHWs Nepes 3arpy3kor nporpaMmmel B npuoop.

[ns co3paHnsa macTepa TUPaXMpoBaHWs crneqyer:

1. Tlepen TupaxnpoBaHMeM MOXHO yKa3aTb Ha MaHenu CBOMCTB npoekTa B none Umsa danna c
Krnro4vom dhans, xpaHswmica Ha MNK.
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CeoilcTEa CxeMa B x
LAY
728l |

w  [lokymeHTt

Wran dafina © knoyom

WWmpwHa xoncta, mm - 334
Boicota xoncta, e 270

Wrn pafina c kxmovoms

Bui6patb B rnasHoM meHio Pacwumpenns — CosgaTb MacTep TMPaXUpoBaHUA.

OTKpOETCSs OKHO ANdA CO3h4aHUsA MacTepa TUPaXupoBaHus. ECnu kK NpoekTy NOAKMYEH KITHoY, TO
OyneT BbiBeaeHa Hagnvck Monb3oBaTenbckas nporpaMmma 3awmilieHa kntovom! B nHom
cny4ae GygeT BbiBedeHa HagnMcb YCTPOMCTBO NoanepKUBaeT 3almnTy NoNnb30BaTeNlbCKON
nporpamMmbl, HO ANA NPOEKTa He BblOpaH dpans ¢ KIo4vom.

CozaaHie MACTEPa TUPEXNPOEAHNA O >

MapameTpel yoTpoiicTEa
WMma yeTpolictea: | TP200-220.2(4).X

Bepcwna sHyTpenHero N0 yotpoiictea; (212

MapamMeTphb! KOMIATALLA

Mra koHeyHoro gaina;  |ReplicationLilte
MyTe Kk MacTepy TMPaXWMpoBaHKA: | YkaxTe nyTe K daliny

PaEiAn c onUCaHueM AnropUuTag

MNonszosarensckad Mporpad MMa 33 LjHIC RS Koy ot

Cospats

- | QDLIJHEKHZ 0 1. Mpemynpexneqwn: 0

MapameTpbl yCTPOMCTBA CUNTLIBAIOTCS 13 NPUMBOpa 1 3aN0NHSOTCS aBTOMaTUYECKN.
B okHe napameTpoB KOMNUASLMKN 3AMNONHUTL MONS:

*  Uwms KoHeyHOoe20 ghalina — nms danna mactepa TMpaXmnpoBaHUs, KOTOPbI ByaeT co3naH;

» [lymb K Macmepy mupaxupoeaHusi — pacrnornoxeHne co3gasaemoro danna;

* @alin c onucaHuem aslzopumma — TEKCTOBbIN hain ¢ onucaHnem npoekta B gopmare *,
rf.
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9 PacwupeHus

MNapamMeTpl KoMIMAALAW
Mre KoHEYHOrO haiina:

[MyTh K MacTERY TMPEXMPOBaHMA

Faiin c onMcaHnem anropUTMal

Replication Liilite
C:Users\Desktop
Replication Ltilite r|

MoAp30BaTEABCKAR MPOrPaMMa FaIHIJEHE KTFYoM!

Cosnpath

4. Haxartb kHonKky Co3aartb. B crniyyae otcytctBus owmnbok Byaet cozaaH dann ¢ ykazaHHbIM
UMEHEM U paclumpeHrem *.exe. OTYeT 0 co3gaHumn dpanna BblIBOOUTCS B HUXKHEN YaCcTu OKHa.

- | (@ Cumtiin: O

1T lpeoynpexnequn; 8

CDSD.EIHHE-‘ YCNELWHD 3aBEpLUIEHO.

YTo06bI CKpPbITb U1 OTKPbITb obnacTtb 0T06pa>i<eva oT4yeTa, crneayeT HaXaTb KHOMKY

M| WHdopmaums o

npegynpexaeHnax n owmnbKax BbLIBOAUTCS, €CITM OTMEYEHbI COOTBETCTBYyOLLME cpna>|<|<v|.

- | QDMHEKHZ 0 1 I Ipemynpexpemun; &

3anucb nporpamMmmvbl B anGOp yepe3 Mmactep TupaxmposaHus

[lnsa 3anucu nporpaMMbl B NpMGOp Yepes MacTep TUPaXKUPOBaHNSA CrieaQyeT:

1. 3anyctuTb co3gaHHbIn hann Mactepa TMpaXxnpoBaHus.

I [+ + | ReplicationUtilite CpeAcTEa paBoThl € NPWUAOKEHUAMK - a x
naeHan MogennTeca Bua ¥npaeneHwne ﬂ
= v P » ReplicationUtilite v Mowck: ReplicationUtilite yel
Tun Pazmep

s

#F BeICTpEIA gocTyn
[ ReplicationUtilite
@ OneDrive

[ 3roT komnsoTtep

oF Cem

13nement  BoiBpan 1 snement: 522 KB

,'J,ETE W3IMEHEHKWA

L

05.03.2019 17:07 Mpunoxenne 23 Kb

-'

II' NMPUMEYAHUE

Bo BpeMs OTKpbITMA MacTepa oTo6pa3mTCca TEKCT ONUCaHWSA MPOeKTa U3 NPUKPENIEHHOIo
danna ¢ pacwumpennem *.rtf. Ecnu cdoann He Obin NpUKpensieH BO BPeEMS CO30aHUs

macTtepa, To onucaHue npoekTa GyaeT NycTbIM.
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9 PacwupeHus

CnepoBatb YKa3aHnAaM mMacrtepa TmpaKmposaHus.

ol MacTep npowmekn — O >
Jobpo noxanoeaTs B MacTep npomwmexy npubopa MNP200-220.2(4).X. Q-—-:g
MacTep npowKrekn cBHOBWT BCTpoEHHDE Nporpamyoe cBecnevenne npubopa MNP200- e
220.2(4).X. @
Brumanue! MNocne oBHoeneHWA BCe HACTROWRKN CEPOCATCA HA 33B0ACKHME 3HAYEHNA, Y
Danee Omaena

B pasgene Hactponku nopta ykasbiBaetcs Homep COM-nopTa, kK KOTOpOMY NOAKMIOYEH Nprbop.
Kak y3HaTb HOMep nopTa onncaHo B pasgene Hactpowika nopta 3.6.

at! Mactep npowwmekn — O x

Hacrpoikwm nopra. D
BeiGepuTe HacTpokK nopTa, i

3 . |COMS w BriSpaH nopT:
HRneRT Wran: COMS
CkopocTs obmena: | 9600 Onvcanve: YoTpoicTeo ¢ NocneaoBa TeNbHEIM
. wHTEpheicom LUSE
. Twn: Modem Device
OniHa cnoBa paHHex: | 8 Cromyc. OK

KoHTpone yetHocT: | Mone

KonmwuecTeo ctonGuT: | COne

Appec npubopa: | 16

1, MNomrkrmouen PRZ00ACA, W2 12

Haszan CmaeHa

Mocne BbiGopa nopTa B NpaBOM HMKHEM yriy OyaeT oTobpaxaTbCs COCTOSIHWE NOAKMHYEHUS K
!
npubopy. B cnyyae owmnbkmn nogknoveHnsa dyget oTobpaxkeH 3Hak M TEKCT oLwmbkun. MNpn

|
HaBegeHU Ha 3HakK . OT06pa3VITCFI noackaska ¢ onMcaHmem oLINBKN.
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Ownbka

Bo3MoOXHble NMPUYNHDBI

MpuGop He noaktoveH

HenpasunbHO BbIGpaH
COM-nopr;

He ycTaHOBMeH
apavesep USB;
paspbIiB COEANHEHMNS

Tpebyetca gpyron npmubop

MoakntoyeHHbIn npubop He
COOTBETCTBYET NPOEKTY.
HyxHo 3ameHnTb Npnbop B
NpoekKTe 1 co3aaTb HOBbIN
MacTep TUpPaXnpoBaHus,
nnbBo NoJKNIYNTL
nogxogsAwmn npnéop

Ecnu Hukakux ownmbok HeT, To oTobpaxaeTcs 3eneHas ranoyka ¢ HassaHmem npmubopa.

5! MacTep npowwmekn

Hacrpoiikm nopra.

BriBepute HacTpolikk nopTa.

— |

-3
foie)

Raa’

BeifpaH nopT:

Mrn nopTa: |COMS e
F Vima; COM3
CkopocTs ofiMexa: | 9600 Crucanwe: ¥oTpoicTeo © NoCNeaoBaTENEHbIM
T wHTEpdeiicom LISH
Twun:

- |8

[nwHa cnosa fanHer: | 8 Cratye: OK

KonTtpone yvetHocT: | Mone
KomwyecTeo ctonGut: | One
Appec npubopa: 16
\:.:" Moorkmowen PR2ZD0ACA, V2.12
Hazan Nanee CmaeHa

Ecnu cBsi3b ¢ Nnpubopom NOCTOSAHHO NpepbIBaAETCS (ranoyka MuraeT), To, BO3MOXHO, Apyroe
npunoxeHue 3aHumaet nopt USB. 31o MmoxeT 6bITh, ecnu 3anyweHa nporpamma OWEN Logic u
B HEW HACTPOEHO MOAKIIOYEHME K ATOMY Xe MopTy. B TakoM criyyae ans 3arpyskv npoekta B
npubop opyroe NpuoXxeHne cneayet 3akpbiTe unu nepesectn B pexxum OFFLINE .

5. Ecnu coeanHeHue ctabunbHo, TO cnegyet HaXaTb KHOMKY Danee.
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! MacTep npowwmekm - |
Januce NporpaMmMe! B yCTpoRCTBO. DG
Byaer cBHOBNEHE NONBI0BATENRCKAA MPOTPAMME B YCTPOACTEE, Iw

TG,

-

ExHumanue! Npw npepblBaHMK NpOLLECTa 3arPY3KM NPOLIKWBHRM [NponNaiaHUe NMTaHKWA,
0Bpbis cBAZIK W/MNK 4p.) npubop MmoxeT nepeidTk B HepaboTocnocobHoe COCTOAHKE,
T.H. NPEObIAYILAA BEPCHMA NPOLWMBKKM By0eT cTepTa, a HOBaA He ByOeT ycTaHoBNeHa. B
CAyuyae HeyAAUHON NPOLWKBKK MK cDOA NOBTOPMTE e CHOBA. [pW NOBTOpHOM cboe
obpaTMTeck B CEPBMCHBIA LLEHTP.

amvs | [ O

6. [nsa 3anvcy nporpamMmbl B yCTPOMCTBO CriedyeT HaxKaTb KHONKY 3anucb. Bo Bpems 3arpysku
nporpammbl Henb3si NpepbiBaTh cBA3b 1K ¢ npubopom. No 3aBepLueHun 3arpysku Gyaert
BblBEJEHO COOOLLIEHME.

MacTep THpa#WpoEaHIA >

o 3annce YCNEWHD JaBEpLLIEHA.

OK

9.2 dkcnopT yctponuctea B OPC

Paclwmpenne 3kcnopt ycTponctBa B OPC akcnopTupyeT ceTeBble nepemeHHble n3 npoekta OWEN
Logic ans ncnons3sosanus B 1O Owen OPC Server.

[ns akcnopTta cnegyer:

1. O3kcnopTupoeats ycTporcteo n3 OWEN Logic — BbibpaTth B rmaBHOM MeHo PaclumpeHus —
AkcnopT ycTponctea B OPC.

Pacwmpetuwa [omows

¥NpaeneH e pac i peHitamM

Jkcnopt yoTpolicTea B OPC
MosiBUTCS OKHO NPOBOAHMKA, rae CneayeT BhibpaTb MECTO COXpaHEHMs U MMst cparina ¢
paclmpeHmem *.dev.
B Owen OPC Server no6aBuTb y3en B 4epeBO 0OHEKTOB.

B KOHTEKCTHOM MeHI0 y3ra BeibpaTh [lo6aBuUTbL — YCTponcTBO M3 (hanna. OTKpPOeTCs OKHO
NPOBOAHUKA.

4. B okHe BbibpaThb tharin, kotopbiv 6bin akcnoptrupoBaH 3 OWEN Logic. HaxaTb kHonky OTKpbITb.
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5. Bblbpatb npoTokon obmeHa ¢ ycTponcTBom. HaxaTts BbiopaTth.
YcTponcTBo 1 Tern OyayT fobaBneHsl B AepeBO OObEKTOB.
Ecnu Heobxogumo oTpegakTMpoBaTh YCTPONCTBO, TO CreayeT U3MeHUTb CBOMCTBA YCTPOMCTBA U TETOB.
[na npoBepku NpaBUNbHOCTM HACTPOVKKU cneayeTt nogknounte Nprnbop K MK n 3anyctuTs pexum onpoca.

Pa6ota c Owen OPC Server onucbiBaetca B cnpaske k 10.

9.3 Akcnopt ycTtpouctea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpaliaeTt Bpemsa gobasneHus npubopa, HAaCTPOEHHONO B PeXum
Slave, B obnayHbI cepsuc komnadmm OBEH.

Pabora ¢ OwenCloud TpebyeT nogkntoyeHMs creuunarnbHOro yCTpOMCTBa, Wto3a, Kk npubopy. Byoem
cunTaTh, YTO LUMO3 YXKe HACTPOEH U MOAKMoYEH K Npubopy, HAacCTPOMKM npuBedeHsl B Pykogodcmee o
aKCnIyamayuu Ha LUnio3.

[nsa akcnopTa koHdurypaumm napametpos Modbus npubopa cnegyer:
1. Co3sgaTb NPOEKT C HacTporkamu B pexnme Slave 1 ceteBbiMU NepeMeHHbIMU.
2. BbibpaTb B rmaBHOM MeH0 Pacwumpennsa — dkcnopt ycTponctea B OwenCloud.

3. B oTKpblBLUEMCS MEHIO BbIDpaTh pacnonoXeHue 1 3agatb UMsi channa B oopmate *json.
JanbHenwmne pencrans TpebytoT Hannumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoaa B NU4HbLIN kKabUHET cneayerT:

1. Haxatb Ha KHonKy

3 == l06aBMTE NpUBOD
Ha oTKpbIBLUECS CTpaHuLEe HaXaTb KHOMKY

B nosiBuBLUEMCA MeHIO cneayeT 3aaatb UaeHTudmkatop — IMEI/3aBoackon Homep ceTeBoro
wo3a (ykasaH Ha koprnyce wwinto3a). B Beinagatowiem cnicke Tun npuéopa BeibpaTthb
MpowusBonbHbIM Npubop Modbus. Beectn agpec npubopa, kotopeii 6611 3agaH B8 OWEN Logic.
3anonHuTb ocTanbHble Nons. [lanee cnegyeT HaxaTb KHOMKY [lo6aBUTD.
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NobaeneHwe npnbopa

BeeguTe KaKoe-TMBo U2 CnefyrolLy IHIYEHWA:
3aB0ACKoR Homep npubopa, IME! wnwoza, MAC-agpec

Twun npubopa® ~
Appec B ceTu™ 2-baToBoS JeCATEPWYHOS YMONo
SaBofCKOA HOMEp Lenoe, He Bonee 17 3HaKOE
HazeaHwe npubopa* He Gonee 64 cMMBONOE
KaTeropum w
Yacoeoi noAc* GMT+0:00 w

BpemA Ha cTpaHuue npubopa By4eT cMellaThod B
33BMCUMOCTI OT YaCOEOro NOACA.

OTMEHWUTE JAobaenTs

Ha Bknagke O6wee/O6wWwme HAaCTPOMKM yKa3aTb CKOPOCTb onpoca u HacTporkn COM-nopTta
npubopa B cootBeTcTBUM C HacTponkamn B OWEN Logic. HaxaTtb kHonky CoxpaHuUTb 415
NPUMEHEHMNS HOBbLIX HACTPOEK.

YacoBoii nosac* GMT+3:00 v

Bpemsa Ha cTpaHuLe npmﬁopa ﬁ}l',ﬂ,ET CMeLLaTECA B 2aBUMCUMMOCT OT YaCoBoro NoACa.

Bpema XpaHeHWA apxuBa*™ 20 AHeR

He Bonee 90 aHeid

"OnepaTHUBHLIA" Nepuog onpoca™ 10 ceK

WMIHTEpEaN ONpoca OMepaTMEHLIX N2PaMETPOE

"KoH$purypaumoHHbIA" nepuog onpoca®™ 10 ceK
MHTepEan onpoca KOHGWIYPaLMOHHEIX NapaMeTpoE

"YnpaenakWWA" neprog onpoca® 10 ceK

WMIHTEpEaNn onpoca YNpaenAeMbIX NapaMeTpos

Mepwrog oTCYTCTBWA AaHHBLIX™ 300 ek
SHaYeHWe N0MKHO ObITE BONLLIE MWHMMANEHOTO MHTEPBANS ONPOCa NapaMeTpoe

CropocTe COM-nopTa*® 115200

B nosiBMBLUENCA CTpaHULUe HaxaTb kHonky HacTpoinkn napameTpoB. HaxaTb Ha BbinagatoLmn
cnucok UmnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3uTtb us JSON. B oTKpbIBLLEMCS MEHIO
BblOpaTh paHee co3gaHHbIn hann B hopmaTte *,json n HaxaTb 3arpy3nTb napamMmeTpbl.
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9 Paclumpenns

YnpaeneHne npubopom: NP200-220.4.2.0

Obupe gaHHble  Hactpoliku cobbimiii  RElayelet I Ry leElN 1o yelel]

& JxcnopT BJSON T ouncrums sce napameTps! HMMnopTHpoBaTe... ~ Hactpoixn i

Napametp Sarpy=vTe 2JSON & kuvs Appec  Egvnuua | dopmar P EHEES M A
Kcn perucTpa WaMepeHWUa AaHHBLIX

-~ BCe NapameTpsl + 3arpyauTe 1z Codesys v.23 &

6. Modbus nepemeHHble npnbopa 6yayT nobasneHs B OwenCloud.
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10 CoyeTaHuda KnaBuLW

CoueTaHue KnaBuLl DenicTBue
MeHio/Pann
Ctrl + N Cosgatb HOBbIM MPOEKT
Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHuTb OTKPbITbIN NPOEKT NOoA APYTYM UMEHEM
Ctrl+S CoxpaHuTb OTKPLITbIN NPOEKT
Ctrl+P MevaTb
MeHio/Bug,
Ctrl+Z OTMeHUTb nocneaHee n3mMeHeHve
Ctrl+Y BepHyTb (BOCCTAHOBUTL) OTMEHEHHOE AENCTBME
MeHto/lMpnbop
Ctrl +F7 ‘ 3anucatb nporpammy B npnbop
MeHto/lomolub

F1 | BbI3oB cnpaBku

KnaBuwm paboTtbl ¢ aneMeHTamm
Ctrl+C KonnpoBatb BblaeneHHbIN anemeHT(bl) B Oydep

obmeHa
Ctrl +V BcTtaButb n3 6ycdhepa obmeHa
Delete YnaneHne BblIOpaHHOro anemMeHTa
KnaBuwu nsmeHeHus pasmepa anemeHTa

Ctrl + — YBenuyeHne LWNPWHbI BbIAENEHHOTO 3IEMEHTa
Ctrl + — YMeHbLUEHNE LUNPUHbBI BbIAENEHHOrO 3fieMeHTa
Ctrl + | YMeHbLUEeHNEe BbICOTbI BbIAENEHHOro anemMeHTa
Ctrl + 1 YBenuyeHune BbICOTbI BbIAENEHHOrO arieMeHTa

MacwTtabupoBaHue xosncra

Ctrl + Koneco mbilun

Mpw BpaLleHUM Koneca MbILIN «OT cebsi» maclTab
XoncTa yBenuymsaetcs. Ecnv «Ha cebsi», To
yMeHbLUaeTcs

Ctrl + «+»

YBenuyeHne maclutaba

Ctrl + «—»

YMeHbLleHne maclutaba
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11 lMNMpumepbl NPOEKTOB
B naHHOM pasfene Ha npuMmepax 06bscHsAeTCs npouecc co3gaHus nporpamm B OWEN Logic.

+ BknoyeHue cBeTa C aBToMatMyecknm oTknoveHnem 11.1;

+ ABTOMaTM4yeCKOE ynpaBrieHne AIEKTPOMOTOPOM MeLlanku 11.2;

* BbiBOA 3HaueHUa nepemMeHHOM Ha akpaH 11.3;

+ 3ajaHuve yCcTaBOK TaMepoB C akpaHa 11.4;

* [ogkntovenna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU 11.5;
* YnakoBka/pacnakoBka 6ut/uenbix yncen 11.6;

* (O6paboTka BMTOBLIX NEPEMEHHLIX C MOMOLLIbIO Mackn 11.7.

11.1 BknroyeHue cBeTa C aBTOMaTUYE€CKUM OTKITHOYEeHUeM

B noacobHbIX MOMELLEHUSIX U Kopupgopax SﬂeKTpM‘-IeCKMVI CBET HYXEeH orpaHun4yeHHoe BpeMH4. Mocne
BKIo4HeHnaA ocBelleHunda, ero Hepenko 3abbIBalOT OTKMIOYUTL, YTO npmeBoanT K MU3NULLIHEMY pacxony
ANEKTPOIHEPrmnn.

3apaya — cBeT JOMKEH BKIMOYATbCHA Ha 3afaHHbI MHTEpBan BPEMEHW, Hanpumep, Y BXOOHOW OBepu B
KBapTUpY, NO crnegyoLiemy anroputmy:

1. Tlepen BXOAHOM OBEPBLIO YCTaHABNUBAKTCA AaTymk ocBelleHus (F1) u KHonka BKIKOYEHUS cBeTa
TAUMEP (SB1).

2. Ecnv HegocTaTo4HO eCTECTBEHHOMO OCBELLEHUS, TO CBETUMBbHUK OIMKEH BKMOYATHCA
KpaTKkoBpeMeHHbIM Haxxatuem kHonkn TAMMEP Ha ogHy MUHYTY — 4OCTaTOYHO, YTOObI HANTH
3aMOYHYIO0 CKBAXXWMHY U KITKOYOM OTKPbITh ABEPb.

3. Ecnu yaepxusatk kHonky TAMMEP B TeueHue 2 cekyH/1, TO CBETUMbHUK JOKEH BKMYaThCS Ha
TPY MUHYTbI HE3aBNCMMO OT BHELLHEro OCBELLEHNSI — AaHHbIN PEXMM MOXeT noTpebosaTtbes npu
yb6opke kopuaopa.

4. CBeTUNbHUK AOMKEH YyNpaBnsaTbCa KOMaH4aMM OT BHELLHUX YNPaBnsoLLMX YCTPOUCTB UNK ¢
nomotbto Bkrtodatens CBET (SA1), BHe 3aBUCMMOCTHY OT BHELLHEro ocBeLLeHUs. [JaHHbIN pexum
yaobeH Bo BpeMs npuema rocten unv ans ganbHenwen asToMaTtnsaumnm KBapTmpbl B pamkax
CUCTEMbI KYMHbIN OMY.

5. CBEeTUINbHUK OOIMKEH BKNHOYATLCH TONBbKO B Be4YepHee N HoOYHOE BpeEMA.

Bbi6op nporpammupyemoro npudéopa

[Ona peanu3auum paHHOM 3agavv y ynpaensowero npubopa 3adenCcTBYHOTCS BCTPOEHHbLIE 4achl
peanbHOro BpeEMeEHW, Tpy BXxoda M oauH Bbixoq,. [aHHbIn doyHKumoHan obecnevmBaoT Npubopbl U3 cepum
MP110, nmetowime nocnegHoo bykBy «Y» B 0603Ha4YeHNN.

Ona peanusauum cuctembl Ha OcHoBe nporpammupyemoro pene [1P110-24.80.4P-4 moxHO
BOCMOSb30BaTbCHA CXEMOW Ha UIICTPaLMK HUXE.
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11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene
HUcToYHMK
i nP110-24.80.4P-T NATaHWUS
— 12] 18 M Q1 |13 8 G2
«|AMUMEP»
SB1 — 11 S;"I'SE \_ — |14 HL1 UHarp
t———10] I7 Q1 |15—X)—s
9116 N Q2 |16
81 15 (E,{ — |17
71 4 =] Q2118
6| I3 % [ Q3 |19
55 51 12 % \_ — |20
WUcTouHUK — =
nTaHs | <CBET> 4 | §/S1 Q3 |21
31 1 M Q4 122
“;4 oo 2 [+248 \_ — |23
-8 +«— 1| 0B Q4 |24

* SA1 — nepekntodarenb OFF-ON;
+ SB1 — kHornka 6e3 cdumkcaumm OFF-ON;
* HL1 — cBeToBas namna.

Co3paHue nporpamMmmbl

SneKTpmquKaﬂ cxema and ynpaBnmou.l,eﬁ nporpamMmmbl MOXET UMETb BN
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Bbixog Q2 wucnonb3yeTcs Kak KOHTPOSbHbIA ANs NPOBEPKU (PYHKLUMOHUPOBAHUS JIOTMYECKON 4acTu
(3nemeHToB D1-D6). Bhixog Q1 9BNSETCS OCHOBHLIM U MOXET BKIMIOYUTHCH TOMNBKO B 3aJaHHbIE TauMepoM
D7 nHTepBanbl BpeMeHW B criydae cooniogeHust Morm4ecknx ycnoBun, obecnevmaemMbix anemeHtamu D1-

D6.

OnucaHue paboTbl CXEMBI:

1.

Ecnu kpaTkoBpeMeHHO (MeHee 2 c) HaxaTb Ha kHonky TAUMEP (SB1), nornueckas «1»
nocTynaeT Ha Bxop, norndeckoro anemeHta U (D2). Tak kak Ha BTopoM Bxoae D2 Takke
npucyTCTBYET Nnoruyeckas «1», Ha Bbixoae D2 nosasutca nornyeckas «1», kotopas 3anycTuT
dopmuposartens umnynbsca (D3) anutenbHOCTLIO 1 MUH. [laHHbIN nMNynbC Yepes anemeHT UJTA
(D6) nocTynuT Ha Bbixoa Q2.

KoHTakTbl gatyvka F1 3ambikaloT Lenb TONbKO B Cryvae Hanm4ms eCTeCTBEHHOM OCBEeLLEeHNS —
Torga noruvyeckas «1» Ha Bxoge D1 npeobpasyetcs B normveckuii «0» Ha BbIxode U NOCTyNaeT Ha
BXof, normnyeckoro anemeHTta U (D2), yto Griokmnpyert ero paboty. B faHHOM crny4vae Haxartue
kHorku TAUMEP He BknoumT Bbixon Q2.

Ecnu yoepxueatb kHonky TAMMEP 6onee 2 ¢, Ha Bbixoae 6roka D4 nosisutcs normyeckas «1»,
KoTopas 3anyctuT bopmMupoBarens umnyrnbsca (D5) AnuTensHOCTb0 3 MUHYTLI. [aHHbI MMMynbC
yepes anemeHT UJTN (D6) nocTynuT Ha BbixoA Q2 (MHTepBan AeNCTBUS UMMyNbCca He 3aBUCUT OT
coctosHusa gatyuka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To norudeckas «1» yepes anemeHt WU (D6) noctynut Ha
BbIxod Q2 (Ha Bpems BkntoyeHus Tymbnepa CBET SA1).

Ecnu Ha BTOpOI BXxoA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa
peanbHoro BpemeHu D7) BMecTe ¢ curHanom nornyeckon «1» ¢ Beixoga anementa UJTN (D6), Ha
BbIxode Q1 nosAsBuTcs nornyeckas «1» (BoixogHoe pene Q1 BknoynTCs).

Xonct npoekta B OWEN Logic 6yaet nvetb Bua:
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11 AND . TP1 . . Q1

S I Q

60c| T OR }‘ OR I

. B ' .

| TON1 _‘AND }_yﬁf Q3 ‘

12 ] Ql- _ |
. . TP2 . CLOCKW1 . .

S 2c| Ton

S I Q —.~—16:50—|Th Q

: . 3m| T - 10:50:-1 TI

CeoiicTea CLOCK WEEK B x
S . . . . = % l |
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[ata u BpemMa BKAKYEHWA ——16:50:~
Oata v epema eoikniovetmA —— 10:50-
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KommerHTtapii

Lrm neaem

11.2 ABTOMaTU4YeCKoe ynpaBrieHNe 3NIeKTPOMOTOPOM MeLLanKu

[na npovsBoacTBa MULLEBBLIX MPOAYKTOB 4YacTo TpebyeTcs nepemelunBaTb KOMMOHEHTbI (Hanpumep,
MOJTOKO U5 CIIMBKM Ha MOSTOYHO chepMe) B TeYeHMe onpeaeneHHOro BpeMeHu.

3agava obecneunTb paboTy yCTaHOBKM AN epeMeLLUMBaHNUS NO crieaytoLlemy anroputmy:

1. B cucteme gomxkHel 6b6ITb ABa pexrma paboTel: ABTOMaTUYECKUI 1 Py4yHON, nepeknioyaemblx
Tymbnepom PEXKUM (SA1).

2. B aBTOMaTtmMyeckom pexvmme arnekTpoMOTOpP AOSMKEH BKMOYATLCS M OTKIOYATLCS HaXaTuem
kHonkm MYCK (SB1) uepes 3agaHHble uHTepBarnsl BpeMeHn (15 ¢ — BkntoyeH, 10 ¢ — OTKIIOYEH).
YcTaHoBKa A0MmKHa OTKYaTbCA Yepes UHTepBan B 5 MUHYT UK C NOMOLLbIO kHomku CTOIM
(SB2).

3. B py4HOM pexunme aneKTpoMOTOp OOSMKEH YNPaBnsiTbCst KHoMkamu (6e3 BpeMeHHbIX MHTEPBANoB
OTKINIOYEHUS).

4. B cnyyae neperpysku anekTpoMoTopa (Ha KOTOPOM yCTaHaBnNMBaeTCs COOTBETCTBYIOLNA OATYNK
— F1) ycTtaHoBKa gorkHa aBToMaTUYECKM OTKMIOYAaTLCS C MHAMKauMen pexnma HencnpasHocTb
namnon HL1 v 3ByKOBbIM NPEPbLIBUCTBIM CUrHANoM (MHTepBan NOBTOPEHMS 3BYKOBOIO CUrHana —
3c).

5. 3BykKOBOW curHan JormkeH oTknovaTbes kHonkon CBPOC (SB3).

6. C nomoupto kHornku KOHTPOIb (SB4) gomkHa NpoBepATbLCA MCNPaBHOCTb 3M1EMEHTOB
curHanusauum — pabota namnsl U 3ByKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuoéopa

Ona peanusaumMn OaHHOW 3adaun ynpaenslolmMin Npubop OOMKEH UMETb LWecTb BXodoB (MO 4uchy
YNpaBnsoLWMX CUrHaNoB) U Tpu BbIXo4a, YTo obGecnevmsaert ftobas mogens npubopa ns cepun MP110.

Ona peanusaumm cuctembl Ha OCHOBe nporpammupyemoro pene [1P110-24.80.4P  moxHO
BOCMOI1b30BaTbCS CXEMOM:
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Mporpammupyemoe pene

UcTounuk
«KOHTPO/b» SB4 NnP110-24.80.4P NUTaHUS
€, 12| 18 M Q1 |13 9 G2
«CBPOC» sBa [ 111} 5/52 \_ — [14] | M i
H 10f 17 Q1 [ 15—t
el | gy £V Y, B
pexim g8l 15 g\_ - (1T HA1
e <CTOM> 582 7|14 j% Q218 B—'
<TTYCK» SBI Al 2 [0
5] 12 ’ﬁ\_ — 12| Hu
WcTouHnK | oo sa1 1.4 [ S/51 - Q3 |21 8._
NUTaHNA 0. AT . e
G;::Bm e [ \_ — |2
—R” 11 0B o4 |24

PucyHok 11.1

OnekTpnyeckaa cxema nogkntoveHusa: SA1 — nepekniovatens OFF-ON, SB1- SB4 — kHonku ©6e3
dukcauun OFF-ON, M1 — anektpomoTop, HA1 — 3BoHOK, HL1 — uHOukaTtopHas namna.

Paboty nporpammbl npubopa MOXHO NPeAcTaBuUTb B BUAE Lienen CXembl, NpUBEOEHHON HUXKe (BbIXoAbl
Q1-Q3 cOOTBETCTBYIOT BYM KOHTaKTaM KrneMMHUKa nporpammupyemoro perne MNP110-24.8[0.4P).
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{ o] :
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PucyHok 11.2
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OnuncaHue paboTbl cxembl

Llenb Bxoaa 12 (BknroyeHue ycTaHOBKM): B cryyae Haxatusa kHonku MYCK (SB1) Ha Bxoge S (D1)
nosiBnsieTcsa norndeckas «1» — Ha Bbixoge RS-tpurrepa D1 yctaHoBuTCS nornveckas «1». [laHHbI curHan
nocTynaeT Aanblue B 3aBUCMMOCTM OT COCTOSIHUS BKNtoyaTens SA1:

» ecnu koHTakTbl SA1 (PEXXUM — Py4yHoW) pasomKHyTbI, lornyeckas «1» npoxoanT yepes
anemeHTbl D8, D9 1 noctynaeT Ha Bbixog Q1 (KOHTakTamMu BbIXOQHOTO pene BKUYNTCA
anekTpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKNI) 3aMKHYThI, Tornyeckast «1» npoxoamT TONbKO
yepes anemeHT D3 ansa 3anycka pabotbl 6riokos D4, D5.

Lenb Bxoma I3 (oTknioyeHue yctaHOBKM): npu Haxatuu kHomnku CTOIM (SB2) wnu cpabatbiBaHum
partdvka F1 Ha Bxoge R (D1) nosBnsieTca normdeckasa «1» — Ha Bbixoge RS-tpurrepa (D1) yctaHoBuTtcs
norndeckun «0» (BknoyeHue Bbixoga Q1 6roknpyertcs).

Llenb Bxopa |11 (dhopmupoBaHMe MHTepBaroB paboTbl aneKkTpomoTopa): ecnu Tpurrep D1 BkntoYeH 1
KoHTakTbl Bkrtovatens SA1 (PEXXUM — ABToMaTM4eCKUIN) 3aMKHYTbI:

* curHan norudeckon «1» ot SA1 npoxogut Yyepes anemeHT D3 1 noctynaet Ha D4 ((popmumpoBarens
UMMNyrbca C 3aepPXXKon 5 MuH). [laHHbI MMnynbe, Npoxoas vYepes anemeHT I (D2), noctynut
Ha Bxog R Tpurrepa D1, 1 ycTaHoBKa OTKNIOYNTCS;

e curHan norudeckon «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNyNbCOB C NapaMeTpamu:
norudeckas «1» — 15 ¢, nornyeckmin «0» — 10 c. [laHHblE MMNYNbChI C BbIXO4a reHepaTtopa
npoxoaat yepes anemeHT LI (D8) n noctynatoT Ha Bbixod Q1 Ansa ynpasneHus paboton
anektpomoTopa M1;

» Ecnu koHTakTbl BkntovaTenst SA1 (PEXXUM — PyuHoi) pasoMKHyTbI, TO flormdeckuii anemeHT D3
3abnoknpoBaH, 1 curHan c Bbixoga Tpurrepa D1 yepes anemeHT D6 cpady noctynaet Ha Bbixog Q1,
T. €. B JaHHOM peXxume COCTOsIHWE BbIXxoAa Tpurrepa ynpaensiet paboTon anekrpomotopa M1.

Llenb Bxopna 16 (BkniovyeHMe 3ByKOBOM CUrHanu3sauumn): B criydae cpabatbiBaHusa gatumka F1 Ha Bxoge
S (D9) nosiBnsieTcs nornyeckas «1» — Ha Bbixoge RS-tpurrepa D9 yctaHoBUTCA norudeckas «1», kotopas
BKntovaeT reHepatop D10 c napameTtpamu: norndeckaa «1» — 3 ¢, normdeckun «0» — 3 c. [daHHble
UMNynbCbl NpoxodaT Yepes anemeHT U (D12) n noctynatoT Ha Bbixod Q2 ansa ynpasneHus paboTon
3BoHKa HA1.

Llenb Bxoga 17 (oTkniovyeHne 3ByKOBOW cUrHanusaumm): B criyvyae Haxatusa kHonku CBPOC (SB3) Ha
Bxofde R (D9) nosBnsercsa normdeckas «1» — Ha Bbixoge RS-Tpurrepa yctaHoBuTcs norudeckuin «0», u
reHepatop D10 oTkntoyaeTcs.

Llenb Bxoaa I8 (koHTpomnb paboTbl namnbl M 3BYKOBOWM CUrHanusauum): npu HaxaTou KHOMKe
KOHTPOI1b (SB4) nornyeckas «1» yepes anemeHT UM (D11) noctynaet Ha BkntoyYeHne Bbixoda Q3 —
namna HL1 BkntounTtca. Ecnn koHTakThl gatymka F1 3aMkHyThl, TO Bbixog Q3 Bkntovaetcs. Npu HaxaTomn
kHonke KOHTPOIb (SB4) nornyeckas «1» yepes anemeHT U (D12) noctynaeT Ha BKMoYeHUe Bbixoaa
Q2, n 3BoHOK HA1 BKkNroUnTCS.

Xonct npoekta B OWEN Logic 6yaet nmeTb BUA:
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PucyHok 11.3
III NMPUMEYAHUE

1. OcrTaBLumecs cBOGOAHbIE ABa BXOAA U OAMH BbIXOA MOXHO UCMONb30BaTh ANS BBEAEHUS
[ONONMHUTENBHbIX PYHKLMA. Hanpumep, nepekntovaTtb YeTblpe pa3HbIX MHTepBana
ANMUTENBLHOCTU aBTOMATMUYECKOM paboThbl 3NEKTPOMOTOPA N U3MEHSITL Aipyrve paboyne
napameTpbl yCTaHOBKM.

2. TexHonormnyeckui LMK paboTbl yCTAHOBKN MOXHO cAenatb NOMHOCTbI0 aBTOMAaTUYECKUM,
€Cnn cxemy JOMOMHUTb UHKPEMEHTHbIM c4eT4nkoMm (CT), BbIXOOHBIM CUTHANIOM KOTOPOTrO
MOXHO BbIkntovaThb Tpurrep D1.

11.3 BbiBOA4 3Ha4YeHMA NepeMeHHON Ha IKpaH

3agaya — Ha npubope C MOAKIHYEHHBIM K HEMY MO MHTepdency CBA3M Modynio BBOAa HeobXxoanmo
cunTaTb 3HAYEeHUS Ha Bxogax 1 n 2 Mmogyns v BbIBECTU UX HA gucnnen npyudopa.

[ns paspaboTkv NnporpamMmebl criegyeT:
1. Cosgatb HoBbIN NpoekT B OWEN Logic.

2. [MopknounTb WabrnoH CeTEBOro YCTPOMCTBA B MPOEKT. [111s1 9TOro cregyeT 3anyCTuTb MeHeaKep
KOMMOHEHTOB 1 OTCOPTUPOBATbL KOMMOHEHTLI MO Kateropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnucka Bbibpate MB110-8A 1 HaxxaTveM Ha KHOMKy 3arpy3uTb B NPOEKT
ckayaTtb LabroH.

¥ Meneakep komnoHerTos — ] X
Ornaiin 62sa | Eugnvorexa
~
[1) 3areysimeenpoext | (& 3amysmms e Gubnuorery | [Monex X MB110-8A
Konmorerme =] Vi Onncanne Eubmworexa | Mpoexr - lama cosnatws: 10 asryera 20181
LlaBrorsi ceTesbix yoTpoitcTS v |0 & me1i0-2a hd hd [aa wamererma: 10 asrycta 20181
Kareropus 0| @ mB110-2AC v v
U260 CTesbix yeTpO. 18 || I MB110-8A v hd
i Vi Anpec
H v v
IS MB110-8AC nepemessio T mabaie petnoma Konerirapiin
(] MB110-8X v v dpl Uenowicnertos 0 Monoxetvie aecaTHsHoR Town ans Exaa 1(sHay. dp)
O & me110-16% v v dp2 Lenouncnermoe 3 Monoxere aecaTHuHOR Touw AnA Bxoaa 2(sHau. dp)
O @ ms110-32 v v dp3 Uenosncnertoe 12 Monoxerue aecATaHOM Towk ANs Bxoga 3aray. dp)
[m} MK110-8X 4X v v dpd Uenouwncneroe 18 MonoxeHae AECATUNHOR TOuKI ANA Bxoaa 4(3Hau. dp)
0 MKT10-8% 4% v v dp5 Lgnowcneros E TlonoXerwE AECATH4HOR TOUK AN EX01a S{Hay. dp)
0 T v - . o6 UsnowncrerHos 30 Monaxerwe aecATHHOA ToukN AR Exoaa Blaay. dp)
dp7 Usnowncnermos 3% Monaxerwe aecATH4HOA ToukN AR Exaa Tisnay. dp) v
Pesynerar oncpauit = Ouwnbor 0 [i7] Yenewno oenonneno: 0 T

3. B OKHe HacTpoek Npubopa NOAKIUYUTL ITOT LIAGOH .
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®© N oo

1.

12.

Mocne pobasneHus wabnoHa ceTeBOro yCTporcTea B Tabnuue nepeMeHHbIX CrieayeT YyTOYHUTb
UMEHa 1 TUMbl MePEMEHHBIX, KOTOpble NNaHMpyeTcs BbiIBOAWTb Ha akpaH (lzm_fl1 v lzm_f12). 3To
TemnepaTtypbl, U3MEPEHHbIE MOAYNEM, U Nepegasaemble B npubop no npotokony Modbus.
[MepeMeHHbIe MEIOT TUN C NNaBaloLLel 3ansTown.

BuiBepnTe ceTeByto NEpEMEHHYHD WK CO3ARITE HOBYIO >
Mowek =
B
— i
MB110-84, 16 E
@
Wran Tun nepemeHHo# PYHKLIA YTEHWA PyHKLMA SaMMCK p:r‘ﬁ:e'r;a AD‘D?:;B?MT‘B HommerTapui 0
lzm_fi1 Cnnagatowe... - 03 - Het - 4 §
lzm_fl2 C nnasatowe... - 03 - Het - 10 %
lzm_fl3 Cnnagatowe... = 03 - Het - 16 i
lzm_fl4 Cnnagatowe... - (03 - Het - 22 g
lzm_fl5 Cnnagaowe... - 03 - Het - 28 §
lzm_fl6 Cnnagatowe... = 03 - Het - 34 B
lzm_fI7 Cnnapawe... - 03 - Her - 40 %
lzm_fig Cnnagatowe... - 03 - Het - 46 E’E
cHeBeifpans > bynesckoe v Dx01 - 0x05 - 0 8 g
OK

[NepenTn B MeHepXXep 3KPaHOB.
[BOVHBIM HaXKaT1eM Mo 3KPaHy OTKPbITb PeAaKTOP IKPaHOB.
M3 BrnbnuoTtekn koMmnoHeHTOB fob6aBuTe anemeHT BBoa/BbiBOA (int/float).

OTKpbITb CBONCTBA 3MIeMEHTa U yka3aTb TUN nepeMeHHon — BelwecTBeHHbIW. 3aTeM B CTpoke
MNepemeHHas HaxaTb Ha KHOMKY «...».

8 OWEN Logic - m} bl
Paiin Bun  TMpuSop Cepenc  Pacwmpesus  [NomMows
DORE 06 - A
% Cxeva® | Jkpan "Ixpan 1" X | BubAMOTEKE KOMMNOHEHTOS B x
]
E @, n ® 00 - 23 &
H 3NIEMEHTBI YNpaBAeHuA i
1
3 -
@ | == | Metka
-
CeoiicTsa Beoa/euvoa (intffloat) 1
+00 ,0 [eose
=
B [T (2 4 (22] w0
Tun nepemenHoi BewecTeerHei
3nakos 3
Mocne sanAToR 1
TexcT Ao v
Mepemetinan
MNepemertas AnA oTobpaxeHns
®6:0% | Mepewm:0% |[pcrnav.iaz | navi1z || 03v:8% | iMpuSoprenommosen | 4.COMS

B Tabnuue nepeMeHHbIX BbiOpaTh NnepeMeHHyto Izm1 Ha Bknagke RS-485, Cnot1.

B none 3HakoB B CBOMCTBaX areMeHTa ykasaTb HE06X0AMMOe KONMYeCcTBO 3HAKOB A5 BbIBOAA
3Ha4yeHus BbiOpaHHON nepemeHHol. B none Mocne 3ansaTon ykasatb KONMYeCcTBO APOOHbIX
pa3psigoB. B none AnuHa ykasaTtb o0Llee KonM4ecTBO 3HaKOB arnemeHTa. B none TekcTt Ao
HabpaTb T1 1 noctaBnTb Npoben AN oTAeneHns 3Ha4eHUs OT TeKCTa

B none PepgakTupyemo nocrtaBuTb HeT, Tak kak MeHsITb M3MepeHHble Ha MoZyre 3HaYeHus!
TemnepaTyp Hemnb3sl.

Ha aTom HacTpoika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBepwena. [ns ynpolieHus
AanbHeviwen paboTbl cnegyeT CKONMPOBaTh SMIEMEHT CO BCEMU HAacTPOMKaMu, HaxaB Ha Hero
IMKM 1 BbIGpaB B KOHTEKCTHOM MeHI0 KonupoBaTb (Mnv criegyeT BOCMnonb30BaTbCs COMETaHMEM
knasuw Ctrl + C).
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11 Mpunmepbl NpoeKTOB

8 OWEN Logic — [u] b4
Pafin Bua MpuSop Cepeuc Pacwwpennn  MMomows
D0 @0hm - QD
? CxeMa® | 3kpan "Ikpan 1" ® | BMBnMoTEKa KOMNOHEHTOS A x
i
% @, o0 @, 100 - o] &
o
5 INemMeHTbl yNpasieHua if
: | -
@ === MeTka
+ CsoiicTea BsoafBeisoa (int/float)2
T 1 00,0 [eme
w81
% v [ImanasoH ~
B KorTpons Oa
T 2 0 O 7 O Mawkcumym 65535
Mitruarayra 0
v  Koopmmart w0
INmaa
MaxcumansHan AnvHa snemeHTa
*E: 0% MNepem.: 0% ‘CI‘II‘ISY: 13% nav: 1% I 03y 8% 1, Mpubiop He nogxmoueH 5,COM3 | -

PucyHok 11.4

13. BcTaBuWTb CKOMMPOBAHHbIV ANEMEHT NOBEPX CyLLecTBytoLLero, Haxxas KM Ha akpaH v BiOpaB B
KOHTEKCTHOM MeHI0 BeTaBuTb (Mnn Bocnonb3oBaTtbcsa coveTtaHnem knasuw Ctrl + V).

14. Ha BCcTaBneHHOM anemMeHTe M3MeHUTb NnepemMeHHyto Ha lzm_fl2 n 3ameHnTb TEKCTOBBIN BNOK Ha
T2. Nporpamma roToBa K 3arpy3ke B npnbop.

11.4 3apaHne yctaBOK TaMepoB C 3KpaHa

3agauya — Heobxoammo ynpaenaTb 3agepxkammu Ob Blink (reHepaTop npsAMOYronbHbIX MMNYNbCoB) n TP
(MMNyNbC BKMOYEHWST 3adaHHOM ONuTENbHOCTU) ¢ aucnnesa npubopa. lNMpegycmMoTpeTb BO3MOXHOCTb
npeobpasoBaHusl 3aJepXeK B MWINUCEKYHAbl, CEKyHAbl WNM 4Yacbl. [dononHuTenbHo Heobxogumo
oTobpaxaTb 3afaHHyto yctaBky OB Ha ancnnee npubopa.

[ns peanvsauuun 3agaym 6bin BeibpaH MP200.

XoncTt NpoeKTa C dneMeHTaMn npnuBeaeH Ha nnjiiocTpaunm Hmxe.
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1 BNk | : : : o
—_ RTRIG1 l_| Q
. i [ Q oc|Th
I . . oc| Tl . . . L
12 Q2
S RTRIG2 L TON1 T—
{14 N
— Oc| Ton e
13 ~— Q3
—] JANMTeNBHOCTb OTKM. COCTOAHMA B MC b
e t_off_blink >4 - — | Write to FB I
14 | P I —«| TOFLOAT — Q4
- DIV |-« —w— t_off_blink_s_f]
— DIV f s t_off_biink_s | [ 1000 —
1000
J[ANYTenbHOCTb OTKI. COCTORHWA B C.
15 |- [INMTEeNbHOCTL BKN. COCTOAHMA B MC —~ Q5
t_on_blink 4 - — ——«—| Write to FB ‘
o G VR e e 0
R - t_on_blink_s_f
16 |- 1000 EECEEEE S t_nn_nm_s] [ 1000 ]_n_,ﬁ — QB
ANWTENBHOCTL BKN. COCTOAHMWA B C.

p— BpeMmsa 3aepHKW BKIIOYEHUA B MC f———
17 |~ S B ~ Q7
. [ > [wwewrs ‘ L

| w| TOFLOAT |
S— [ v ]
— o0 DIV t_on_ton_s | [ 1000 . A
—
I8 |- s
Bpes 3a0epXKn BKIKYEHHA B C.
Al - -~ F1

PucyHok 11.5 — Cxema anroputma

@b Blink (reHepaTop npsAMOYronbHbIX MMMYbCoB) U TP (MMNyNbC BKNIOYEHUS 3a0aHHOW ANUTENbHOCTH)
NPUHMMAIOT B KA4eCTBE YCTaBOK YMcCna B LienovncneHHom doopmaTte ¢ OUCKPETHOCTLIO 1 MC.

Y106kl NepecymTaTh YyCTABKM NOA HY>KHbIE eAMHULbI BpDEMEHW CrieayeT:

* Ang oTobpaxeHus 3Ha4YeHUN B CeKyHOaX, crieqyeT pasgenntbe BBeaeHHoe 3HaveHue Ha 1000;
* A5 oTobpakeHus yCTaBOK B MUHYTax CrieayeT pasgenvTb BBedeHHoe 3HaveHune Ha (60 - 1000);
* ang oTobpaxeHus yCTaBOK B Yacax. crieqyeT pasgenvTb BBeAeHHoe 3HaveHue Ha (60 - 60 - 1000).

- .
3KpaHLI 417 PEAAKTHPOBZHIS SHaYEHIH YCTaBOK I D IR
{ 4 [ TOROAT [ “ ) Jaa|/ . \
i _® § ¢ 00000 wmc (. ‘ (oEmes] oo | PV <ot oine s Ha SToM KpaHe OTOPAXEIOTOR YOTaSkH B CORYWRAX, LOmOSHCTeH 34avit w lcat opwar
e [ L0 MR T O
t_on . 00000 Moclifs | [RrrenerocTs skn. cocTomR BWe ‘ 1os]
! (o | ) 00 ¢ 00" ¢ 000 cf—
i _oem 00000 meolle} [ [} G E‘m Joo)|Lx 0, o] |+ 0, o SoNolmo
|BnuTensHOCTL BKN. COCTORHUA B C.
e A BT SR T T
17 |- 4Q7
L ton_ton >4 - Write to FB.
— TOFLOAT |- > e St
N R — i tontons.t}
© Bpon samepi senownka 8’ [ o8

Ecnn Heo6xoammo BLIBOAWUTL 3HAYEHME YCTaBKM C OECATUYHbIMU 3HAKaMu, cregyet NepeBecT YMcno B
TWN C NNaBaloLLeln 3ansTon U NOAENUTb HA COOTBETCTBYHOLLNIA KOS DULNEHT.

Mpumep
[nsa nepeBoga 2500 munnncekyHa B cekyHabl cneayet: 2500 mc + 1000 = 2,5 c.

11.5 NoakntoyeHue NMP200 k OwenCloud 4yepe3s wnto3 NMM210 no
npoTtokony Modbus RTU

Bynem cuutatb, uto NMM210 yxxe nogkntoyeH k NMP200 n HacTpoeH Anst paboThbl.

[ns nogkntodeHna cnegyer:
1. Cospgatb npoekT anga NP200 8 OWEN Logic.
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11 Mpunmepbl NpoeKTOB

2. B okHe HacTpoek npubopa 5 3agaTb NapamMeTpbl, Kak Ha UINTCTPaLUn HUXe.

Hactpoiika npuopa

—} Mpubop
Skpan
UYack

—}- MikTepgeefict

Cam, 16
Momynu paciuvpetna

—|- Bxxoon
+}- AHENOroBEIE
(+}- OuckpeThbie
—|- Bbixoms
(+}- IucKpeTHEIE

- O X

MomyaynnexcHeif waTepdelic nepegayn Aankex. Anuka nusew go 1200 m (Bes noeTopurensit), MoxHo

nogKmioYMTL go 16 yorpoicTe.

% Coenate no yMonuaxmm E'J, Ja3BoncKKE HECTPOIKM

Tin wrTeppeiica:

Homep cnota: 1 -
Pexum: | Slave -
MpoTokon:

Cropocte: 115200 -

UYethocTe:  Het -
Yueno cronGur: 1 -
BuTel paHHen: 8 -
10
KomraeHTapuit:

Mpountats JaKphITE

3. B HaCTDOIZKaX CInoTa yKas3aTtb agpec 1 1 po6aBuTbL CeTeBbIE nepemMeHHble, Kak Ha nnnrcTpaunn

HUXe.

Hactpoiika npniopa

—} MpuGop
Jkpat
Yackl
—}- MHTeppeicl
—I-RS485, Cnot 1, Slave
Cam, 16
Momynw paclumpetiva
—|- Bxogm
[+} Axanorogsie
(+}- [uckpeTHbie
—|- Boixops
[+ [uckpeTheie

— O X
Wmaa: Cam Appec: 16
CTaplummM perMcTpoM Bnepen Crapwwm Safimrom Bnepen

Float: 2 1 4 &

KaormerTapuit:
[t=]
+ B0 X o o
ViMa nepemerHoi Tun Appec perucTpa
Tun:  UenowicneqHoe -
rvar C nnaeawwed sanaTol 513
whfar Llenouncnentoe 512 PerucTp: 512
KormenTapuit:
1
MNpountate 3EKPEITE

4. Cnedyem obpamumb eHUMaHUe, 4TO NepeMeHHas ¢ nnaeatoLlen 3anaTon (rVar) 3aaHnvaeTt gga
perncTpa B namsitu npubopa (B gaHHoM criyyae — 513 n 514).

5. CosgaTtb aKkpaH B MeHekepe akpaHoB 2.8 1 0obaBuTb Ha Hero anemeHTol BBoa-Bbixopn Int 1
Beopa-BbiBog Float. [puBsA3aTth K HUM nepemeHHble wVar v rVar. B HacTpoikax anemeHToB ang
napameTtpa PegakTupyemo crieqyet noctaBuTb 3HavyeHne [a, 4ToObl MMeTb BO3MOXHOCTb
n3MeHsTb ux ¢ aucnnes NMP200.

TLOOOOTL

+ 00 , O
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CeoiicTea Beon /ewisoa (int/float)1 2O x
z25L |
lMepemenran wVar [512] -
Tun nepemerHoit Llensst
3Hakos 4
Mocne sanAToR 0
TexcT oo
TexcT nocne
Pepakmpyemo la ™
Fem c
Mepemernan
MNepemennas ana oToBpaxeHns




11 MpumMepbl NPOEKTOB

3arpyantb npoekT B [1P200 (Mpubop — 3arpy3utb nporpammy B npuoop).

3aiTu Ha rmasHyto cTpaHuuy cepsrca OwenCloud. Ecnu elle He 3aperncTprpoBaHbl B cepsuce
— HeobXoaAMMO NPONTK NpoLEeaypYy perncTpauuu.

8. T[lepentn Ha Bknagky AGMUHUCTPUPOBaHMe, OTKPbITb BkNaaky Mpubopbl 1 HaxaTb KHOMKY

06aBUTL NpUBD
Hdo6aBuTtb npnbop ( +'ﬂ' P P

9. VYkasaTb crnegyoLime HacTPOnKu:

* WUpeHTndukarop — Beectu IMEI ceteBoro wnto3a (ykasaH Ha kopryce Lum3a);
* Twun npubopa — BoibpaTs TUN NpounssonbHoe ycTpouncteo Modbus;

+ Appec B cetn — ykasaTb agpec 1;

+ HasBaHue npubopa — BBECTU Ha3BaHWe Npnbopa;

* YacoBou nosic — ykasatb 4aCOBOWN MOSC, B KOTOPOM HaxoamTcsa npnbop.

JobaeneHne npubopa

MaeHTdnKaTop* Beeawute IMEI ceTeBOro wnws3a

Tun npubopa* ‘ Mpowu3ssonbHoe ycTpoicTeo Modbus v

Agpec B ceTu* ‘ 1 ‘

3aBOACKOW HOMEp Llenoe, He Bonee 17 3HAKOE

HaseaHnue npubopa* ‘ nP200 ‘

YacoBoi nosc* ‘ GMT+3:00 ¥

Bpems Ha cTpaHuue npubopa ByaeT cMelwaTbca B
3@aBWCMMOCTI OT 4acoBOro Nnosca.

OTMEHWTD NobaBnTh

11. Haxatb Ha Ha3BaHue npubopa, YTOOLI NEPENTN K EF0 HACTPOWKE:

MNpwr6opbl EERLEESI=E N MNpodunes KoMNaHun

10. Haxatb kHoNKy [lo6aBUTb.

Tun, HassaHwe, pacnonoxeHwve npubopa nin naexTudukarop | Q | Kateropuu... = [l063BMTE NpUGOP
CnUWEcoK NprEOPOE KOMMNaHWK. BuIGpaHsl BCe KaTeropui.
MokazaHsl 3an 1-6 U3 6
HaszBaHue NpuGop naeHTudrkaTop O6HOBNEHO
© VK Coud MK 4yepes Modbus TCP 6A:77:00:FF:E1:63 TONBbKO YTO [i]
MnP200 MNpowzeoneHoe ycrporcTeo Modbus 11122333 ]

12. Ha Bknagke O6wwee/O6LwWwme HaCTPONKM yKkasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa
npubopa B cooTBeTcTBMM C HacTporikamn B OWEN Logic. Haxatb kHonky CoxpaHuTb s
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11 Mpunmepbl NpoeKTOB

NPUMEHEHUA HOBbIX HACTPOEK. B Clny4ae HeoBbX0AMMOCTN MOXHO U3MEHUTL U apyrue HaCTpOIZKVI

(Hanpumep, nepuog onpoca).

Terywmia naeHTUhUKaTop
Twun npuGopa

HoBbiiA geHTUhUKaTOp
3aBoAcKod Homep
HassaHnue npuGopa*

YacoBoii noAc*

Bpema xpaHeHWA apxmuBa*

"OnepaTWBHLIA" Nepwnog onpoca®

"KoH$urypaumoHHEIA" nepuog onpoca*
"¥npaenAWwmiA” neprog onpoca*

Cropocte COM-nopra*

Hactpoiika COM-nopTa*
Agpec B ceTu*

TaitMayT Mexay cUMBONamMa™
TaifimayT BCero cooGLUeHnA™

MpoToron Modbus*

11122333

MpouIscnsHoe YrrpodcTes Modbus

GMT+3:00 A

NeMRA H3 CTPaHWLLE NpUBo

o

a0 AHewR
15 [1=4
ViHTepsan onpoca oNepaTEHBIX NapaMeTpOE
15 CeK
VHTepsan onpoca KoHQUMYDaWMOoHHEX NapaMeTpos
15 CeK

EM1 v
100 MC
100 MC
RTU v

PaspeluaTh NaKeTHOE YTEHWNE

CucTema ByaeT rpyNNKMpoEaTE 3aNPockl K coceHuM Modbus-pervcTpam

CoxparvTs

13. Ha Bknagke MNapameTpbi/HacTporku napameTpoB Modbus fo6aBuTe napameTpbl Bpy4YHY!HO.
CnepyeT o6paTuTb BHUMaHue, YTO agpeca permcTpoB YKa3blBalOTCS B LUECTHaALaTEPUYHON
cMUCTEME — MOITOMY UCMONb3yeMble 3HAaYEHWS OTNMYalTCs OT Tex, KoTopble npuseaeHsl B OWEN

Logic — 512 (DEC) = 200 (HEX).
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11 MpumMepbl NPOEKTOB

YnpasneHue npuéopom: MP200 i

O6ume  CobbiTng

HacTpoiika napametpos Modbus

[o6aEnTs == YaanuTs Bce napameTpsl MMMNOpPTVPOBaTh... »
Kop, PYHKUMA PYHKUUA Appec Popmar Mopagok xpaHeHwus OTo6pa)kaemas eAUHULA
napameTpa uTeHUA 3anvcu perucTpa XpaHeHus 6aidT M3MepeHus HasBaHue
rvar 03 16 201 float MnagLumia 6aiT csagu none: 3 yMp nocne ToukKn, 683 FLOAT “ m
EAUHWL,
wvar 03 06 200 uint16 MnagLmia 6aiiT 3agu none: 3 yMdp nocne Toqky, 6es INT Jo ]
eANHWL

14. TlepelTu K NPOCMOTPY 3HAYEHUI NapamMeTpoB nNpuodopa. I3MeHUTb 3HaYEeHNsI NEPEMEHHbIX C
ancnned NP200 n HabnogaTh cooTBeTCTBYOWME n3meHeHns B OwenCloud.

15. B cny4ae He0b6XoOMMOCTU M3MEHEHUS 3HAYEHWUIA CrieayeT NepenTn Ha BKNaaky 3anucb

napamMmeTpoB.
MP200-24.4.2.0 06HOBNEHO gy
TONBLKO HTO
Tabnuubl  Tpadukw  Jlor aKTWMBHbIX COBLITMIA  3anNWCb NapaMeTpoB
Kop napametpa NapameTp 3HaueHHe
rvar rvar 5.500
wvar wvar 9.000

11.6 YnakoBka/pacnakoBka 6ut/uenbix yncen

3agaya — HeobXoaMMO CcuUMTbIBaTb COCTOSIHME BXOO4OB MNpuboOpa M BbIBOOWMTb Ha 3KpaH COCTOsSIHME
BbIOpaHHOro Bxoaa.

Ha wnnoctpaumMm Hwke npuBedeH XOrfcT npoekTa C WUCMofb3oBaHMEM MaKpOCOB W3 MeHemkepa
KOMMOHEHTOB 3.9 1 HAaCTPOMKM CBOMCTB 3fIEMEHTOB BbiBOAA Ha 3KPaH.

o o . . o o - in s
11 st
PE— BM_in1 [ In_to_War1
=— 0IMm mp—e———— 5| acka HaYeHHe
12 b b M 3
| 0 I Shift n_in «—| Homep Bxoga
13 DI_1 «— WIHBEpTMpOBATE
DI_2
] =
DI_3 B x 00 0¢ B bl kK ne
14 DI_4 S — e
D5
D6
15 Dl 7 Cooficrea Boca/sbmoa ntffoatll O x CeoiicTea Bsoa feeison (Boolean)1 1 %
. | o 7=is] o
v= 2 = A
— DI_8 ¥ Janason 2ol
— Kawrpons s Koopmmsans
16 [Te— 65535 e
v Koopmwame: Y: o
S ¥ 0 @ @
J— v 0
v Tapametpes . [Nepemertan [i
|7 Nepeneran Inin] Texet "True" Bxn
.':' nepeMetHoR ;""‘"" TexeT "False” Boxn
i = .u-.~_-=- D o TexcT oo
Texct o Ex TexcT nocne
I 8 Te'f""“:f'"' Penakmipyemao Het
P mpyemn .5'1@ Dniva 5
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11.7 O6paboTKa GUTOBbLIX NEPEMEHHbIX C MOMOLLLI MaCKM

3apaya — no curHany BbIXOAbI BKIKOYAKTCA MNK BbikNtoyatoTcs. Ecnv peanusyerca gononHutensHoe
ycnosue — cpabartbiBaeT Bxog 1, T0 Bbixoabl 2, 4, 6 1 8 AOMKHbI TPUHUMATL UHBEPTUPOBAHHOE COCTOSAHME
OTHOCUTENBHO TEKYLLErO.

,D,J'Iﬂ 3agaHunsa COCTOSIHUMN BbIXO4O0B crieayeTt UCnoJjib30BaTb MaKpOChbl M3 MeHeXepa KOMMNOHEHTOB 3.9 —
BOOL_INT 1 INT_BOOL.

JononHutenbHoe ycrnoBue OaHHOMO MpuMepa MOXHO peanv3oBaTb C MOMOLLbI0 MOBUTHOMO WMCKMIOYEHNS
XOR. B kayecTBe Macks MOXHO BOCMONb30BaTbCA LIeNoYncneHHon koHctaHtom — 170 (10101010 B
OBOVYHOM BUAE).

Xonct NnpoeKTa B peXXume CUMynaumm npuBeaeH Hmxe.

o

Bl - S - —— . ]
1 [ INT_BOOL1 Q
BOOL_INT1 0
. oot Ut 5 o seL | 170.170IN (01 18) ouTo1|-. 1 Qo
bit1 —04 —16)| 0
[ ~170 outoz' 1
[ b2 >p—o{IN02 ®1xor | 170 . ouros® '
170 0
bit3 —0p-IND3 170 170170 b 3
[ o0 ) p outoal! Q
[ bit4 >0—0{IND4 ouTos!
1
[ pbits  »0—0IND5 1 Q4
: ouTO08, :
[ bts >0i—0-INOG outo7|”
0
bit7  >0—0INO7 L
I ouTos| " Q5
[ bits  »0~—0INO8 ouT09
= 1
—{INoY P
ouT10|- Q6
e ouTM
N1t B L Y a7
ouT12|
|2 ouT13]
—{IN13 B i Nel:]
ouT14}
—{IN14
oUT15|
N1
OUT16|
| IN16
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