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Fnoccapumn

MNK — ycrpoitictBo (B 60AbLUIMHCTBE CAyYaeB - MPOrpaMMUPYEMBbIt JIOTUYECKUI KOHTpoAaep), oT
KOTOPOro MnaHenb MNOJyyYaeT JaHHble A8 OTObpaKeHUs M KOTOpoMy nepesaroT MHopmaLmio,
BBEAEHHYIO OMepaTopom;

KoHdurypatop — nporpamma, ycTaHaB/iMBaemasa Ha nosb3osaTenbckom MK u ucnonbsyemas ana
CO3JaHuA MPOEKTOB U WX 3arpy3KKn B NaHEb ONnepaTopa;

I'IpoeKT — COBOKYNMHOCTb 3KPaHOB Y OKOH, 0T06pa)KBEMbIX NaHeNblo,

JKpaH — CTPYKTypHasa eaMHMLA NPOEKTa, npeacraBasawowas cobolr obocobneHHyto obnactb
oTo6paKeHUs rpadrUUYECcKUX 31eMeHTOB, pasMep KOTOPOW COOTBETCTBYET pasmepy gucnaesa naHenu;

OKHO — BCrnomoOraTesbHbli 9KpaH, OTKprBaeMblﬁ noBepx OCHOBHOTIO. Takum 9KpPaHOM, Hanpumep,
MOXeT ABNIATbCA OKHO BBOAa Napoaa namn coo6u.|,eHv1e 06 aBapuu;

dnemeHT — roToBbIN rpaduyeckmin 06 bEKT € 3a4aHHbBIM HabopPOM NapameTpos;

Modbus — NpombIlNEHHbIA NPOTOKOA, UCMONb3YEMbIN ANA NOAKAIOYEHUA K NaHeNn ApPYrUX YyCTPOMUCTB
(Hanpumep, NNK);

Pernctp — Aveiika NamATM NaHenu;
MK — nepcoHanbHbI KOMMbIOTEP;

NIKM/NKM — nesas/npaBan KHOMKa MblILLW.



1. Uenb poKymeHTa
[aHHbI AOKYMEHT npeacTaBaseT cobol pyKoBOACTBO NO/1b30BaTENs CEHCOPHOMN NaHenn
onepatopa CM3xx 1 NOCBALLEH CAeayoWwMMm BONPOCaMm:
1. yctaHoBKa MO, Heobxoanmoro aaa paboTbl C NaHeNbHo;
2. co3gaHue v 3arpy3ka NpoeKToB;
3. onncaHue nHTepdeica 1 HacTPoeK NPOrpPaMMbl-KOHOUIypaTopa;
4. onucaHne NapameTpoB rpaPpuYecKmx 3N1eMeEHTOB;

5. NOAK/OYEeHNEe K NaHeM APYrvMX YCTPOMCTB M HAaCTporiKa 0b6MeHa AaHHbIMM.



2. YcraHoBKa 10

JOna Hayana yctaHoBKKM nporpammbl KoHgurypatop CM300 3anyctute ¢ann SP300_setup.exe,
pacnofioxeHHblM Ha aucke ¢ MO M3 KOMNeKTa NOCTaBKW. BHewHWli BuA oKoH Mactepa yCTaHOBKM
MOMKEeT OT/IMYATLCA B 3aBMCUMMOCTM OT Bepcuun MO.

Y¥cTanoeka — KoHdgw Top CMN300 = |
15 durypatop ==

Bac npueercreyer Macrep
yctaHoBKH KoHdurypaTtop CN300

Mporparma yeTaHosrT KoHdwrypatop CM300 V2.D2v Ha Baw
KOMMEKTER,

PexoMeHOYETCH 33KPbITE BCE MPOYME MPUNGHKEHWA Nepen
TEM, KaK NpoaQTHHTE,

HammuTe «anees, 4Tobbl NpogommMTe, 1k «0THEHS S,
4Tl BLIATH W3 NPOrPEMME! YCTSHOBKH,

[ Lanee > ][ OTMeHa ]

Puc. 2.1. inanorosoe OKHO ycTaHOBKU nporpammsl KoHpuryparop CM300

Haxkmute [anee M yKaxKuTe Manky, B KOTOPY AO/KEH ObiTb YCTAHOB/JEH KOHQUrypaTop.
Obpamume e6HUMQHUe, 4TO B MyTW, MO KOTOPOMY YCTaHaBAMBAETCA KOHQUIypaTop, He [O0/IKHO
coaepKaTbcs KUPUAANYECKMX CUMBOJIOB.

ﬁ-‘ Yeranoeka — Kondgurypatop CM300 EI' [=] '@

Boibop nanku yCTaHOBKH '
B KaKyk Nanky Bbl XOTWTE YCTEHOBMTE KoHdurypaTop CM3007

| MporpaMma ycTaHoeMT KondwrypaTop CMN300 8 cneayiouyi Nanky.

HammuTe «[anees, 4Tobbl NPOAOMHKKTE. ECNW Bbl XOTUTE BRIBPaTh APYryH Nanky,
HawMuTE «0b30p:,

D:\Soft\ConfiguratorSP 300 Obzop...

TpebyeTca Kak MuHaMym 350,38 ME cBobogHOro AMCKOBOrD NPOCTPaHCTES.

[ < Hazan ][ Oanee = l [ OTMeHE ]

Puc. 2.2. Bbibop nanku yctaHoBku nporpammsl KoHdurypatop CMN300



Haxkmute [anee v yKaxkuTe nanky meHio MycK, B KOTOPOW AOAXKeH OblTb CO34aH APAbIK
nporpammbi:

ﬁ';jj! Ycranoeka — Kondmryparep CMN300 EI =] @

BuifepuTe nanky B MeHm «Mycks '
FOE NporpamMMa YCTaHOBKK AOMKHE CO3A3Th APNBIKKT?
>

= i MporpaMMa co3AacT APALIKK B CNEAYIOWER Nanke MeHo «Tyck::,

HamiTe «flanees, 4Tobbl NPoAOMHMTE. ECAW Bbl XOTWTE BLIBPaTE APYryH NaNKY,
HammuTe «0030ps,

OWEN'Kondwrypatop CM300 Obzop...

[ < Hazan ][ lanee > ][ OTMEHa l

Puc. 2.3. Beibop nanku Apabika nporpammsl KoHpurypatop CM300

Haxkmute [anee u noctaBbTe rafiouKky Ana YCTaHOBKM gpaiBepoB USB, Heobxoammbix Ans
noakayeHna naHenu K MNK:

ﬁ! Y¥eranoeka — Kongurypatop Cr300 EI [=] @
BeibepuTe nononnuTenbHbIe 3a0aun '
Kakie AononHUTENbHbIE 330844 HeoBXoauMD BeINOAHUTL?
>

BrIfEpUTE AONONHUTENEHBIE 33A34M, KOTOPEIE A0MHHE! BEINOMHATECA NP
yCTaHoBke KondurypaTop CM300, Nocne 3Toro HEMMKTE «lanees:

Opalisepa USE onA nogknioYeHMA CEHCOPHOM NaHENH K COOTESTCTEYIOWENY
— MOPTY KOMMABKOTEPE ANA KOHDWMYPHPOBaHWA CUCTEMLI

< Haszag ” Hanee > l[ OTMeHa ]

Puc. 2.4. YcraHoBka USB gparisepos nporpammbl KoHgurypatop CM300
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B noasuMBLEeMCA AMaN0OrOBOM OKHE HaXXMmuTe YCTaHOBUTb A1 Hayana YCTAaHOBKU Nporpammbl:

ﬁ';’;! Yeranoeka — Kendurypatop CMN300 EI [=] @
BCE roToBO K yCTaHOBKE '
MporpaMMa YCTEHOBKK roTOBa HE4aTh YCTaHoBKY KondurypaTop CM300 Ha L |

Eall KOMNBKDTER,

Ha#muTe <Y cTaHoBu e, yTolb NpoACImAHUTE, WM +Hazan», ecni Bol XOTHTE
NpoOCMOTPETE MMM M3MEHWTE ONLWMK YCTaHOBKH.

Manka yCcTaHoskKK: .
D:\soft'\KoHdurypaTop CM300

MNanka B MeHkD Ty
OWEN\KoHGurypaTop CN300

AononHWTENEHEIE 33A34M:
Opaiieepa USE 4nA NoaknoUYeEHHA CEHCOPHON NEHENM K COOTEETCTEYHOLWEMY

| < Hazag || ¥CTaHOBMTE | | OTmeHa |

Puc. 2.5. 3anyck yctaHoBKM nporpammsl Kongurypartop CM300

Nocne OKOHYaHMA YCTAHOBKM NOABUTCA OKHO Mactepa ycTaHOBKMU ,qpaﬁBepOB:

MacTep ycTaHOBEKWM paiBEpOE YCTROWCTE

N Macrep ycTaHOBKM [ipaiiBepoB
& yCTpoiicTB
3

3TOT MacTep NOMOKET YCTEHOBWTE OpafEEpE!,
HeofXomMEe ANA paBoTel HEKOTOPED YCTPORCTE.

[na npogomkeHvA HasxmuTe kHonky " Oanee”.

Puc. 2.6. 3anyck yctaHoBKM nporpammbl KoHgurypartop CM300

Haxmute Oanee.
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B cnyyae ycnewHoM yCTaHOBKM ApaiBepoB NOABUTCA CeAYHOLLEE OKHO:

P

MacTep ycTaHoBEW ApafiBepoE yCTROWCTE

5

3aBeplieHHe MacTepa YCTaHOBKH
NpaHBepoB YCTPOHCTB

[paiisepbl yCNeWHD YCTEHOBNEHL! HE 3TOT KOMMBHOTED.

Tenept MOXHO NOOKNIOYATE BALWE YCTPORCTED K 3TOMY
KoMOBoTEPY. Ecnin K yoTpoRcTEY NpMNEraeToA A0KYMEHTALMA,
NpeaBapMTENEHD 03HEKOMBTECE C HEH.

Wrn opafeepa CocToAHWE

w" Proizvodstvennoe obedenenie OWEN ... ToTos K skcnnyat

4 T 3

[oToED ] I OmaeHa

[¥1]
i
[¥1]
I

Puc. 2.7. OKHO 3aBeplUeHUn YyCTaHOBKK ApaliBepos

Haskmute FOTOBO. B OKHE OKOHYaHMA YCTaHOBKM NPOrpaMmbl HaXKMUTe 3aBepLUMnTb.

ﬁE’ ¥ecranoeka — Kondwmrypatop CM300 EI =] | &3

Japepuwenne Macrepa yCTaHOBKMH
Koudwuryparop CN300

Mporpamma KondwrypaTtop CM300 ycTaHOENEHa Ha Bal
KOMABKITER, MNPUNGHKEHWE MOXKHO 33NYCTHTE C NOMOLWEKD
COOTEBETCTEYHILWErD 3HaYKA.

HaMuTe «3aBeplWMTE:, YToOL! BEIMTH M3 MPOrpaMMel
YCTEHOBKM,

SanycTiTe SP300,exel

-

Puc. 2.8. OKHO 3aBepLUEHUNs YCTaHOBKKU KoHdUrypaTopa
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3. Co3paHue npoekTa

3.1. Co3pgaHune HOBOro NpPoeKTa

3anyck nporpammbl KoHdurypatop CM300 ocyuwectsasaetcs ABOMHbIM HaxaTuem JIKM Ha
COOTBETCTBYIOLLMI APJIbIK Ha paboyem cTone:

-

Kondurypar
~[1200

Puc. 3.1. BHewHu Bua, Apabika nporpammel KoHgpurypatop CM300

[na co3faHusa HOBOro NpoekTa HeobXxoAuMO HayKaTb Ha KHOMKy HOBbIN, pacrnonoXKeHHyo B
meHto dann:

Mpaexka [(pocmotp  Whotpyme

[ Hossi Ctrl+M

[& Omperm.. Ctr+0
JaKpeITE

Puc. 3.2. Co3gaHne HOBOro NpPoeKTa

B oTKpbiBWeMcA guanoroom okHe MaHenb HEO6XO,CI,MMO BbI6paTb MOAM(I)MKaU,MPO naHenn m
OpueHTaLUIo 3KpaHa, Nocse Yyero Haxkatb flanee:

,
e N
.

Please select

S

Eﬁ CeHcopHan naHens
-y (MR
-84 CN30-E/P

COrncanme: 8007480, RGE

[] NosepryTs sKkpan

< Hasan loToE0 [ Ommera ] [ Crpaexa ]

Puc. 3.3. lnanorosoe okHo BbiIbOpa moaMbuKaLumm naHenu
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B Amanorosom oKHe YcTpoMcTBO HeobxoauMmo BbibpaTb pexunmbl pabotbl (Master/Slave) u
HaCTPOMKM nocnegoBaTesbHbIX NopToB (BKNagaku PLC nopt n Download noprt), ana paclumpeHHbix

Moandukaumin naHenm (CM3xx-P) TakKe yKasaTb ceTeBble MapameTpbl (BK1agKa CeTeBble HACTPOMKHM),

nocne vyero Haxkatb fanee:

P

Yerpolicteo @
V_CTpDHCTBD ——
- COM yeTpoicTso He wcnonesyetca PLC nopt
™ PLC nopt Modbus RTU {Manene - Master)
i Download Modbus ASCI (Marens - Master)

C ownibad nopT Modbus Slave (Manene - Slave)

----- ETEELIE HACTPOMKI
[ < Hazan ][ Hanee = J loToBD [ Cmaeqa ] [ Cnpaeka

Puc. 3.4. MeHto YcTpoiicTBo, BKi1agka COM ycrpoiictBo

. YeTpolicTeo

YeTpoiicTeo
EI COM yetpoiicTen
. - PLCropt
‘... Download nopT
CeTeBbie HACTROMKIA

CeTeBkIE HACTPOAKK

IP anpec m . 3 10
Macka ceTH 255 . 255 o
LWnkos ceTH 0 g . 0

< Hazag ][ Hanee = J

30

502

[oToBO

Cimaeta ] [ Cnpaska

Puc. 3.5. MeHio YcTpoMUCTBO, BKNagKa CeTeBble HAaCTPOMKKU
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B ananorosom okHe lMpoeKTt HeO6XOAMMO YKa3aTb Ha3BaHMe NMPOeKTa U onunasibHO — aBTOpPa U
KpaTKoe onncaHume.

Mpoekt @

Wnag: MpoekT

AeTop:

KaomrmeHTapwii:

[anee = [ [oToED J [ CmeHa ] [ Cnpaeka

Puc. 3.6. lnanorosoe okHo MpoeKTt

Mocne HaxaTus Ha KHonKy FoToBo byaeT co3gaH HOBbIM NYCTOW MO/Mb30BaTENbCKUA MPOEKT,
cofeprKalLmMii 0ANH 3KpaH ¢ HazBaHMem [00001]9KpaHl.

15



3.2. UHTepdeiic KoHPuUrypaTopa

Mocne co3gaHua nyctoro npoekta (cm. n. 3.1) OKHO KoHdurypaTtopa 6yaeT BbIrNSLETb
cneayowmm obpasom:

& Kordpuryparop CT1300 - Mpoext - 00001 xparil -
i Paiin Mpaska Mpoovorp Mrcmpymermsr  Tpadwka Bua  Momows
iDwH| & Rl e PP (B2 S H o & ) o
INDYDOCOSOML % [kiw s 4 iROE 10 =000 0 k[~ a- HE@EE &4
e TR =S EE Tl EE kNS - @ 0 - At Rt @E X F | w B e
Mposxr 2 x x
=44 Mpoext
-] xpane
1 10000113kparit
Oxna
Okna Tpesor
OkHa neuati
-
Bl MnoGanemsiii maxpoc

~ |Paboyasa
obnactb

MaHenb
WHCTPYMEHTOB

Vieopmauin X

MaHenb onepaunn
1T undopmaunn
Toroso [CRerecacTarmA] | crao7-6rP | PLCnopr - He PLCopT | D H Down| Bpand nopr - He noanepasaeTos pacu| X 1063, Y +434 | CAP| NUM| SCRL

Puc. 3.7. BHewHWit Bua nHtepdelica KoHpurypaTtopa

Ha aKkpaHe pacnooeHbl Cneayroume KOMNOHEHTbI:
1. CTpOKa MeHI0 — COAEPKUT HABOP MEHIO, UCMO/Ib3YEMbIX NPU PaboTe Haj NPOEKTOM;

2. MaHeNnb UHCTPYMEHTOB — COAEPKUT HAabop AP/bIKOB, Ay6AMpyoWMX Hanbonee YacTo
MCMosib3yemble MyHKTbl MEHIO;

3. NMaHeNb NMpPoeKTa — COAEPKUT APEBOBUAHYIO CTPYKTYPY UCMO/Ib3YEMbIX B MPOEKTE
3KPaHOB M MaKpOCOB;

4. Pabouasa 06nacTb — COAEPIKMT OTKPbITbIE B AaHHbIA MOMEHT KOMMOHEHTbI NaHenun
NPOEeKTa; WUCNo/ib3yeTcA A/1A CO34aHMA 3KPaHOB ornepartopa, HacTPOMKM rpaduueckmx
3NeMeHTOB, pa3paboTKM MaKpocoB U T.4. [epeknloyeHrne Mexay 3KpaHamu MOXKeT
OCYLLECTBAATLCA C MOMOLLbIO BKAAAOK, PACMOIOXKEHHbIX B BepxHel 4yacTu paboueit
obnactu;

5. NaHenb onepauymii — CcomepPXUT MHOOPMALMIO O NOCNEAHWX Onepaunsx,
NPOM3BEAEHHbIX C 3/1IeMEHTaMMU;

6. CTpOKa COCTOAHUA — COAEPHKUT MHOOPMALIMIO O TEKYLLEM COCTOSIHUM KoHbUrypaTopa
W NOPTOB NaHesnun.
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3.3. MeHo KoHPuryparopa

CTpoKa MeHt0 KoOHUrypaTopa MMeeT CaeayloLme NyHKTbI:

Faiin  [lpaska [lpocwmotp  WHompymentsr  padwka  Buo  [Momowes

Puc. 3.8. CTpoka meHto

1. ®aiin — copepXUT KOmaHabl Ana paboTbl ¢ danom npoekTa (OTKpbITUE,
3aKpbITUE, COXPaHEeHWe U T.4.), KOMaHAbl 3arpy3ku npoekTa (cm. n. 6), 3anycka
amynsauum (cm. n. 3.9), cosgaHmna peuentos (cm n. 3.5.3), HAacTPOMKM NpoekKTa
(cm. 0. 3.5.1) v onumm KoHdpurypatopa (cm. n. 3.5.2);

KomaHga 3a6nokupoBaTb MPOEKT COXPaHAET 3ab/I0KMPOBAHHYI  KOMUIO
npoekta. CoaepMmoe 3ab/JIOKMPOBAHHOTO NPOEKTa HeJoCTymHO  A/iA
NpPOCMOTPa M PeAaKkTUPOBaHUA, HO OH MOMKET BbiTb 3arpy)KeH B MaHeab. JTO
MOXKET OKa3aTbCsA MNOJIE3HbIM MPU OTMNPABKE NPOEKTa KOHEYHOMY MOJ/Ib30BaATENHO
BO M3berKaHMe HenpeaHamepeHHOro peakTMpoBaHMUA NPOeKTa.

KHonKka CHUMOK 3KpaHa COXpaHsAeT BCE 3KpaHbl NaHenu B BUAE M306pakeHni
¢dopmarta .bmp.

2. MpaBKa — COAEPXUT KOMaHAbl AnA pPaboTbl C 3/1emMeHTaMKW MpPOEeKTa
(konupoBaHue, BCTaBKa, yaaneHue u T.4.);

3. MpocmoTp — nNo3BOAIAET HAcTpaMBaTb rPYNMbl AP/bIKOB, oTobpakaemble Ha
[TaHenn NHCTPYMEHTOB;

4. WHCTPYMEHTbl — COAEPKUT rpaduyeckme 31emMeHTbl, UCMOo/Ib3yemMble Npwu
pa3paboTke NpoeKTa (MHANKATOPbI, KHOMKK U T.4.);

5. padumka — COAEPXWUT OTAENbHYI T[Pynny CTaTMYeCcKUX rpaduueckmx
3/1IEMEHTOB  (MHWWU, MHOTOYrO/IbHWKK, W306paXkeHus), K KOTOpbIM He
NPWBA3bIBAIOTCA PETUCTPbI;

6. Bua — no3BoiAeT U3MEHATb CTU/Ib BHELIHero Buaa KoHdurypatopa (Office XP,
Office 2007 n T.4.).

7. CnpaBKa — cCOAepXWMT KOMaHZy Bbl30Ba cCnpaBkM no pabote ¢
KOHOUIypaTopomMm, a TakKe MHGOPMALMIO O TEKYLLLEN BEPCUM KOHDUTYypaTopa.
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3.4. CtpyKTypa npoekTa. Tunbl 3KpaHOB

MaHenb NpoOEKTa COAEPHUT APEBOBUAHYIO CTPYKTYPY WCMO/b3YEMbIX B MPOEKTE 3KPaAHOB U
MaKpocoB. OHa COCTOUT M3 NATU BKNALOK:

MposkT o ox
=-{3} Mpoexr

— E_] JKpaHel
[

E_] OkHa Tpesor
{ m OwHa nevaTn

-l Maxpoce:
l! MnoGaneHeld Makpoc

Puc. 3.9. BHelwHW BUA, NaHeNN NpoeKTa

1. 9KpaHbl — 060cobsieHHble 061acTU OTOBpaXKeHUA rpadUUYEcKUX 3N1eMEHTOB,
pasmep KOTOPbIX COOTBETCTBYET pasmepy Aucnnea naHenn. CBONCTBA SKPaHOB
onucanbi B . 3.4.1;

2. OKHa — BcrnomoraTte/ibHble 3KpaHbl, OTKPbIBAaeMble NMOBEPX OCHOBHbIX. Takum
3KpaHOM, Hanpumep, MOXKEeT ABNATbCA OKHO BBOAA YCTaBOK. CBOMCTBA OKOH
onucaHbl B N. 3.4.2;

3. OKHa TpeBor — BCNOMOraTe/IbHble 3KpaHbl, OTKPbIBaEMble NOBEPX OCHOBHbIX.
B oTanume oT 06bIUHbIX OKOH, K 3TUM OKHam npusAsaHbl 6UTbl ynpasneHus. Ecau
6uUT npuHUMmaeT 3HadyeHne BK/1 (1), To Ha aucnnee naHenu otobparkaerca
COOTBETCTBYlOWEe OKHO. Ecnm 6MT npuHumaeT 3HayeHne BbIK/ (0), To oKHO He
nucyesaeT; ANA 3aKPbITUA OKHa Heobxoanmo, 4Tobbl ero CKBUTUPOBaa onepaTop.
Mpumepom OKHa TPEeBOr MOXKET sABAATbCA cooblieHMe o6 aBapuu. CBOKCTBa
OKOH TpeBor onucaHbl B N. 3.4.3;

4. OKHa neyaTtu — BCNOMOraTe/ibHble 3KPaHbl, OTKPbIBaeMble NOBEPX OCHOBHbIX.
B oT/numMe OT 0B6bIYHbIX OKOH, K 3TUM OKHam MpuBA3aHbl BUTHLI, ynpasasaoLmne
neyaTtbio Ux cogepkmmoro. CBOMCTBA OKOH NeyaTn onucaxbl B n. 3.4.4;

5. MaKpocbl — Mo/b30BaTe/IbCKME CKPUNTbI Ha A3blke C, npuBaAsbiBaemble K
rpadpuyeckum anemeHTam PyHKLMOHANbHAA KHONKA/PyHKLUMOHAAbHAA 061aCTb.

OnucaHue paboTbl C MaKpocamu NpuBeseHo B M. 8.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)

3.4.1. CBoicTBa 3KpaHa

Ons pobaBneHus HoBoro aKpaHa HaxkmuTe MKM Ha BKnagKy dKpaHbl B NaHenM MPOEKTa U
BblibepuTe KomaHay [06aBuUTb. 1A OTKPbITUS CBOMCTB 3KpPaHa HeObXo4MMO OBa pasa HaXKaTb Ha ero
Ha3BaHWe, NMb0o HaxkaTb oauH pa3 MKM u1 B KOHTEKCTHOM MeHI0 BbIbpaTb KomaHay CBoMcCTBA:

-

[ Jkpad @
0 1

Mran Skpan

UseT foHa [ | -

Coofiwernes  KpatHoe onucaHwe skpaqa.

——

Puc. 3.10. CBoicTBa aKpaHa

1. ID — HOMep 3KpaHa, NPUCBAMBAETCA aBTOMATUYECKM U He MOKeT bbiTb

M3MeEHEH No/b30BaTeNeM;
2. Uma — Ha3BaHMe 3KpaHa;
3. UseT ¢poHa — uBeT poHa 3KpaHa;

4. CoobweHune — KpaTKoe onMcaHMe sKpaHa.
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3.4.2. CeBoicTBa OKHA

Ons pobasneHus HoBoro okHa Haxkmute MKM Ha Bkiaaky OKHa B NaHe/in NpoeKTa u Bbibepute
KoMmaHAay A,06aBuTb. [na OTKPbITMA CBOMCTB OKHAa HEOOXO4MMO [iBa pa3a HaxKaTb Ha ero HasBaHue, N1Mbo
HaaTb oauH pa3 MKM v B KOHTEKCTHOM MeHI0 BblbpaTb KomaHay CBolcTBa:

I =

CkHo @

n] 1 WhapiHa 160
Mnan Oicho 1| Boicota 120
CoofiweHue

Farra |I'IDKESbIEETb - LIeeT hoHa I:l -

[ omea

Puc. 3.11. CBoiicTBa OKHa

1.ID - HOMEP OKHa, NpucBanBaeTCA aBTOMATUYECKN N HE MOXKET ObITb U3MEHEH

no/sib3oBaTeNiem;
2. UMmAa — Ha3BaHMe OKHa;

3. lUnpuHa — WwWrpKnHa OKHa B NUKCeNAX;
4. BbicoTa — BbICOTa OKHa B NUKCeNAX;

5. CoobuieHune — KpaTKoe onmcaHne OKHa;
6. PamKa — Hannyme pamKku BOKPYr OKH3;

7. iBeT ¢poHa — LBeT poHa OKHa.
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3.4.3. CBoicTBa OKHa TpeBsor

Ons pobaBneHma HoBoro okHa Tpesor Haxkmute NMKM Ha BKknagky OKHa TpeBor B naHenu
npoeKkTa u Bblbepute KomaHay [,06aBUTb. s OTKPbITUA CBOMCTB OKHa TPEBOr HEOHXoAMMO ABa pasa

Ha)kaTb Ha ero HasBaHue, AMB60 HaxaTb oauH pa3 MKM M B KOHTEKCTHOM MeHI0 BblbpaTb KoMaHAay
CBoMCTBa:

i

OkHo Tpesor @

Pervctp snemerTa | CikHo Tpesor

YoTpoicTeo
Mopt [BH:.'TpeHHHe pErMCTDbI -
Bupt. cT. 0| Agpec [
Pervctp

FSE - 256

] Ou. agp.

T

Puc. 3.12. CBolicTBa OKHa TpeBOT, BKaAKa Pernctp anemeHTa

1. Nopt — ycTpoWcTBO (MOPT, K KOTOPOMY OHO MOAK/IOYEHO), B KOTOPOM
XPaHUTCS BUT, yNpasastoWmMii OTKPbITUEM OKHA;

2. Agpec — Homep ycTpoliicta (Slave ID B npoTtokone Modbus);
3. Peructp — Tmn 1 agpec perucTpa, B KOTOPOM XPaHUTCA BUT BbI30Ba OKHA;

4. AVH. app. — HACTPOMKM ANHAMUYECKOW aapecaLmm PerncTpa semeHTa.
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i

OkHo Tpesor @

PerucTp snemeHTa | Owro Tpesor |

Mrmn JHO Tpeso LUHFIHHEI 180

Mepron Bricota 140
EP -
CoofleHwe: OH :l

k) [omes

Puc. 3.13. CBoicTBa OKHa TpeBor, BKnaaKa OKHo Tpesor

1. UmA — Ha3BaHWE OKHa;

2. Mepurog — yacToTa OTKPLITUA CUTHANIbHOTO OKHa. MNpumep: onepaTtop
CKBUTMPOBAJ CUTHA/IbHOE OKHO, HO MPUYMHA aBapuM He bblia ycTpaHeHa, U 6ut
OKHa ocTasca B cocToaHnn BKJ1. B Takom cnyyae, OKHO BO3HUKHET CHOBa CMyCTA
Bpems, paBHOe nepuoay;

3. lUnpuHa — WMpKnHa OKHa B NUKCeNAX;
4. BbicoTa — BbICOTa OKHa B NUKCeNAX;
5. ®oH — uBeT PpoHa OKHa.

6. CoobuieHne — KpaTKoe onncaHne OKHa.
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3.4.4. CeoicTBa OKHa neyatu

Onsa pobaBneHna HOBOro OoKHa neyaTn Haxkmute MNMKM Ha BKnaaky OKHa nmevyatu B naHenu
npoekTta u BbibepuTe KomaHay [Jo6aButb. [1ns OTKPbITUSA CBOWCTB OKHa NeyaTM HeobxoaAmmo fBa pasa

Ha)aTb Ha ero HasBaHue, AMB60 HaxaTb oauH pa3 MKM M B KOHTEKCTHOM MeHI0 BblbpaTb KOMaHAay
CBoMcCTBa:

-

Print

5

Pervctp anemenTa | OkHo nevat

YoTpoicTeo
Mopt [BH:.'TpeHHHe pErMCTobI -
Bupt. cT. 0| Agpec 0
Pervctp

FSE - 256

] Ou. agp.

T

Puc. 3.14. CeolicTBa OKHa NneYyaTu, BKI1aaKa Perncrp anemeHra

1. Nopt — ycTpoWcTBO (MOPT, K KOTOPOMY OHO MOAKMIOYEHO), B KOTOPOM
XpaHUTCs BUT 3anycka nevarty;

2. Agpec — Homep ycTpolicTea (Slave ID B Modbus);

3. Peructp — TMn 1 agpec perucTpa, B KOTOPOM XPaHUTCA BUT 3anycka neyaTy;

4. AVH. app. — HACTPOMKM ANHAMUYECKOW aapecaLmm PerncTpa semeHTa.
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- y

Print

o

PervcTp snemenTa | OkHO nedsams

Ckerio

MMA  Okro nevam

Pasmep Bymara
WhapiHa 160 @ lMopusoHTaNEHD
BricoTa 120 (71 BepTvKkansHo
[ CBpezam
CoofweHme

o] [omes

Puc. 3.15. CBolicTBa OKHa ne4yaTu, BKiaJKka OKHO neyatu

1. UmA — Ha3BaHUE OKHa;

2. WnpuHa — WMpMHA OKHA B NUKCeNax;

3. BbicoTa — BbICOTa OKHA B NUKCeNAx;

4. bymara — opveHTauus nedatv (fTopusoHTanbHaa/BepTuKkanbHas).

5. 06pe3a'rb — NpU HaAn4ynn rasiouvku, obnactb OKHa nevyaTtun, BbIXo4ALWaA 3a
rpaHuUbl TNCTa, o6pe3aeTCH;

6. CoobLeHne — KpaTKoe onmncaHue aKpaHa.
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3.5. HacTpoiiku n onuumn

3.5.1. Hactpoiiku npoekTa (meHio daiin)

HacTpoikn npoekTa @

O6wwe | Vnpasneqwe | MNarens |YchoﬁcTBo I MNpoekr | Bperan I |.|J|:MI1:T|

JKpaH

Craptosei sxpaH

] Napons
¥Yposers | Yposens 1 Mapanb
JacTaeKa
MHTepean Mocne 3 MuHYTEI -
@ BriknioudTe NoaceeTHY "1 Mokasats skpad | L
MpwHTED
Toues Ha modim (dpi)
Mo ropuzoHTanu Mo BepTMKanM
) Cnesa Hanpaso @ Ceepy BHWS
@ Cnpsea Haneso ) CHuzy BBepX

o ) Comsl)

Puc. 3.16. HacTpolikn npoekKTa, BK1aaKka Obwume

Homep CTapToOBOro 3KpaHa — HOMEpP 3KpaHa, KOTOPbI oTobpaykaerca npu
3arpysKke naHenn. Homepa 3KpaHOB 3aK/lOYEHbl B KBaZApaTHblE CKOOKKM nepes, ux

Ha3BaHMEeM Ha NaHe/u NPOeKTa: B (00001]3kpari

Maponb — nNO3BO/IAET YCTaHOBWUTb NaponuM yposHen 1 — 9. O6pamume
6HUMOHUEe, YTO B AAaHHOM MYHKTE OCYLLEeCTBAAETCA He Bblbop 0AHOro M3
YPOBHEW A0CTYNa, a BbIbOp Napona gaa Kaxzoro M3 HUx. Pabota ¢ naponsamu

onucaHa B n. 9.4.

3acTtaBKa — No3BoaAeT BblbpaTb 3KPaH, KOTOPbIM ByaeT ABAATLCA 3aCTaBKOW U
BpemMA HEaKTMBHOCTW MO/b30BaTeNA, CNyCTA KOTOpPOe OH 6yAeT OTKpblBaTbCA.

MNocne ucreveHuna BpeMEHWN HEAKTUBHOCTU TaKXe 3aKpbiBAaOTCA YPOBHWU AO0CTYNa
nonb3oBaTtend. BmecTo 3acTaBKM MOXKHO Bbl6paTb OTK/II0O4HEeHNE NOoACBETKU

aucnnes;

MpuHTEp — NO3BOSIAET HACTPOUTL pPas3peLleHmne N OPUEHTaLUMIO NevaTu.
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HacTpofikn npoekTa @

Dflwne | Ynpasnenme | MaHens | YetpoicTeo I I'IpoeKTI Bpema I |.|.||:MEPT|

lMNepexon Ha sKpaH

YeoTpoicTeo
MopT [BH)'TpeHHHe PErMCTDb vl
BupTt. cT. 0| Agpec 0
Pervctp
PSW - 256
] OuH. agp.
|0 Terywero sKpaHa
YeoTpoicTeo
Mopt [BH:.'TpeHHHe PErMCTDb -
BupTt. cT. 0| Agpec 0
Pervctp
] OuH. agp.

(o) (omes ]

Puc. 3.17. HacTpolikn npoeKTa, BKaZKa YnpaBaeHue

Mepexop Ha 3KpaH — MNO3BOJIAET BbIBPaTb PErncrTp, 3HadeHue Kotoporo byaer
onpeaensate Homep oTobpaxkaemoro 3KkpaHa. lpu 3anucu B perncrp Kakoro-
NMB0 3HAYEHUA NMPOUCXOAMT NEPEXOA Ha IKPAH C AaHHBIM HOMEPOM, NOCae Yero
peructp obHynAercs;

ID TeKywero 3sKpaHa — No3Bo/feT BblbpaTb pernctp, B KoTopblid byaeT
3anuncblBaTbCA HOMEP 0TOBParkaeMoro sKpaHa.
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Hacrpokkn npoekTa =

| Dwme | ¥npaeneHie | MNaHene | Yerpobictso | [MpoexT | Bpera | |.|JpHI:PT|

Mogens [CI’IBE?—E.-"'F‘ - ]

Onucanne 8007480, RGB

[7] NosepHym 2xpan
Macwral
@ Terkywmi ) No merpel cTopoHe
() Pactaryme () Mo Sonswen cTopoHe

WnpwiHa 1 BEICOTE 3NEMEHTOR HE
WameRATCRA!

ok (omes ]

Puc. 3.18. HacTpoliku npoeKTa, Bknaaka MaHenb

Mogenb — moguduKauma NnaHenu, 4Na KOTOPOW CO34aETCA NPOEKT;

MoBopoT 3KpaHa — No3B0/IAET HACTPOUTb OPUEHTALMIO Anchnea (N0 yMOoNYaHMIo
— ropu3oHTanbHas);

MacwTtab — TMn macwTabupoBaHMA 31€MEHTOB NPU U3MEHEHUU MoaMUKALLUK
naHenu (Hanpumep, NpPUM HEOBXOAMMOCTM 3arpysuTb MPOEKT, CO34aHHbIA B
CN307 8 CM310).
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HacTpolkn npoekTa @

YetporeTeo | Mpoerc | Wpner

‘.'n"_u:Tpnli‘lu:TBn PLC ropr
=+ COM ycpoitcTso He wcnonssyetca PLC nopt
i i~ PLCmopt Modbus RTU (TaHens - Master)
‘... Download Modbus ASCI {Narens - Master)
L owriosd nopT Modbus Slave ([Tanens - Slave)
----- ETEBEIE HECTPOMRKM
HacTpoiikm 5600, 8, Yer, 1

o) (omen ]

Puc. 3.20. HacTpolikn npoeKTa, BK/aaKa YCTPOUCTBO

COM ycTpoMcTBO — BbIGOP NPOTOKO/A U pexmuma paboTbl naHenu no PLC-nopty
n Download-nopty. HacTtpoikn onuncaHoel B 0. 5.3.1;

CeTeBble HAaCTPOMKM — CeTeBble MapameTpbl NaHenu. Ecam naHenb paboTaeT B

pexxume Modbus TCP Master, To 34ecb 406aBAAOTCA M HacTpamBatloTcs slave
YCTPOICTBA;

Hacrpoitku npoexta @

| OGiwme I ¥npaeneHne I MaHens | Yetpoicrea | Mposkt | Bpemn I U.Ipum'r‘

lma Mpoext

AeTop

Ormcanne

Puc. 3.21. HacTpoiikn npoekTa, BKi1aaKa MpoeKr

Mma — Ha3BaHMe NPOEKTa;

ABTOp — UHDOPMaLMA 0 pa3paboTunKe NPoeKTa;

OnucaHme — KpaTkaa MHbOPMaLMA O NPOEKTe.
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HacTtpoikn npoekTa @

|Dﬁu.me I‘.‘u"npaanewe I Manens IYCTDOHCTBO I I'Ipoeml Bpemn ||.|.||:M¢IT|

[] 3kenopT Terywero spemeHn

YeTpolicTeo
Mopt BHyTpEHHKE perncTpel
Bupr. cT. 0| Agpec 0
PerucTp
PSW 256

oc J Comes]

Puc. 3.22. HacTpoiikn npoeKTa, BKaaKa Bpems

JKCMOPT TEeKylWero BpemeHu — Mo3BonfAeT Bbi6paTb MepBblA U3 rpynnbl
PerncTpoB, B KOTOPYI ByAeT 3anucbiBaTbCA CUCTEMHOE Bpema naHenu. Fpynna
coaepxut 7 peructpos: Foa/Mecau/feHb/Yac/Munyta/CekyHaa/Homep paHA
Hegenwm.

Hactpoiiku npoexTa @

| O6wwe | Ynpaeneqie I MaHens I YetpohcTeo I MpoexkTt I Bpema | Upwepr |

Mpumep

HacTpoiika...

String

0t (omen)

Puc. 3.23. HacTpoitkn npoekTa, BKAagKa Wpuer

Ha aTolt BKMagKke BbiGMpaeTca WPUPT, MCMONb3YIOWMINCA ONA TeX TEeKCTOBbIX
COOBLEHNI, Y KOTOPbIX OTCYTCTBYET BO3MOXKHOCTb MHAMBUAYAIbHOM HAaCTPOIKHK
wpudTa (Hanpumep, coobuieHnsa Tabaumubl cObbITUI peanbHOro BPEMEHM).
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3.5.2. Onuuu KoHdurypatopa (meHto Paiin)

-

Onumn koHdurypatopa @
Pasmemxa
War ceman 10 War coemra 10
AeToCoxpaHeHe
Bpemn 1 MIH.
CoemaHeHne
MopT gna sarpyswa COM1 -
Opyroe

KDMI'IH]'IHI:IDEFEITI: MaKpoCckl Nepe B0 a0M

Omea

Puc. 3.24. Onunn KoHPUrypaTopa

CeTka — pacctoAHne mexay TOYKaMu CETKU U War nepemelleHnAa no HeW;

ABTOCOXpaHeHMe — YacToTa aBTOCOXpaHeHuA dalina NpoeKTa;

CoeguHeHune — COM-nopt MK, ncnonbsyemblin A 3arpy3kn NpoekTa B NaHeb;

KOMﬂMlWIpOBaTb MaKpoOCbl nepepn BbIXOAOM — KOMMNUAAUMA MaKpPOCOB Nnpu

3aKpPbITUM NPOEKTa.
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3.5.3. Co3paHue peuentoB (meHto Paiin)

Bknagka Co3spaHue peuentoB (meHio ®aitn)  wcnonb3yetca AN BblAeNEHUA PErncTpoB
3HeproHesasucumolrt namat (PFW) nog peuenTbl — rpynmnbl 3Ha4eHWIA, KOTOpble MOryT 6biTb 3aMMcaHbl B
Apyrve perncrpbl Mo KOMaHZe MoJsib3oBaTensa. ITW 3HAYEHUS TaKKe MOryT OblTb M3MEHeHbl
nonb3oBaTesieM B npouecce paboTbl naHenun. Mpumep paboTbl ¢ peuentamm npuseaeH s n. 9.6.

P o

HacTpoika peuentos @

Ha4ano 333 K.oHew, 444
PPW[333] - PR 444]

Iﬂnﬁasmb‘ I Hpoanre ‘ IHSMEHH‘I’b .u.uanasu:uH‘ IHSMEHHTI: [LaHHEIE

Puc. 3.25. OKHO co3paHuMsa peuenTos

Obpamume @6HUMAHUE, 4TO [/ KOPPEKTHOM paboTbl C peuenTamm yepes 3TO MEHIO,
HeobxoAMMOo 3anycKkaTb KOHUIypaTop ¢ NpaBaMu aAMUHUCTPATOPA.
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3.5.4. Apnbikn NaHeNU UHCTPYMEHTOB

== e M e ? AGAw PQON EEE ERE Y| 1S HOS & 2
NONOoOGwOE £ [k w MOy milE =880 k[~ HEEEE &&
g FREE = S5 O 100% - @i 0 - [ Rt - R i@ @E X F | @ S

Puc. 3.26. ApAbIKM NaHENN NHCTPYMEHTOB

ApPAbIKM NAaHENU MHCTPYMEHTOB KoHbUrypaTopa Ay6AnpyoT KOMaHAbl MEHI0.

MepBan CTpOKa AP/AbIKOB COAEPHKMUT KOMaHAbl meHto ®Pain (1-3), Mpaska (4-8), CnpaBKa (9) u
KOMaHAbl AobaBneHnna rpadpmyecknx 3iemeHToB U3 MeHto UHcTpymeHTbl (10-33).

Bropaa cTpoKa AP/AbIKOB COAEPNKUT KOMaHAbl Ao06aBieHUAa CTaTUYecKUX rpaduueckux
anemeHToB M3 meHto Fpaduka (1-8) 1 UHcTpymeHTbl (9-10, 15-40), OTKPLITUA BUBANOTEKN 3/1EMEHTOB

(12) v BpaleHna anemeHTa M3o6parxkeHue (13-14).

TpeTbA CTPOKa APNbIKOB COAEPKMUT KOMaHAbl oMnepaumin ¢ rpynnamu snemeHntos (1-11) wu
nepemeLLeHua anemeHToB (12-15). OcTaBwmeca ApAbIKKM ByayT paccMOTpPeHbl NoAPO6HO:

= 100% - P
- U3MeHeHMe macluTaba sKpaHa NPOEKTa;

- BKﬂI-O‘-IeHVIE/OTKIHO‘-IeHVIe CETKU,

‘{hp - NepekstvyeHne Bcex 6MTOBbIX 3/IEMEHTOB (MHAMKATOPOB, NEPEKAYATENEN U T.,CI,.),'

-

- Bbl60p 0T06pa>+<aeM0ro Kagpa aHMmMmauunm (ﬂ,l'l’r'l 31EMEHTOB IQ,MHaMW‘IGCKOE

n3obparkeHne, AHMMaums u T.4.);

Azer -
| BbIOOp 0TOBpakaeMoro A3blka NpoeKkTa (cm. n. 9.5);

R
| | - BKI'II-O‘-IGHVIE/OTKIHOLIGHVIG OT06pa)KEHVI’r'I HOMEpPOB PEerncTtpos, NPUBA3aHHbIX K 31IEMEHTAM,

G
el caenatb aneMeHT rnobanbHbiM (0TobparkaeTca Ha BCeX IKpaHax NMPOEKTa « HACKBO3b»)

/ NokanbHbIM (0TOBpaXKaeTca TONbKO Ha aHHOM 3KpaHe);
2@ X

" - co3gaHve/nepenmeHoBaHne/yaaneHme sKkpaHa UM OKHa NPOEeKTa;
F - HacTtpoitku wpndra anemerTa;

W grniouenmne offline/online asmynauuu;

s
g @ =2 - 3arpy3Ka NpoOeKTa B I'IaHe}'Ib/ 3arpysKa npoeKTa C CXoaHbiM KOAOM B NMaHEb (C

BO3MOXHOCTbIO MOC/AeAyoLEeN BbIrpy3KM)/Bbirpy3ka NpoeKTa M3 NaHenn B KOHOUIypaTop.
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3.6. Bsaumogpgeiicteue c anemeHTaMmm

3.6.1. lo6baBneHne anemeHTOB

[0na pasmelweHna anemeHTa Ha 3KpaHe, HAXXMUTE Ha ero HasBaHue B MeHi0 UHCTpyMeHTbI (MHM
Ha APJIbIK Ha NaHenn VIHCTpVN\eHTOB), nocne 4yero og4HOKpaTHbIM HaxkaTnem JIKM pasmecTtute anemeHT

Ha pabouem none.

Obpamume eHUMaHue, YTo Npu fo0b6aBNEHMUM INeMeHTOB U3 MeHto [paduka Heobxoanmo npu
3axkatoi JIKM onpeaenntb pasmep 3/ieMeHTa, Noc/ie Yero oTNyCTUTb KNasuily mblwn. MNpu gobasneHnm
anemeHToB TMna JlomaHaa/MHOIoyrofibHUK Ka)kaoe nocneaytollee Haxkatve JIKM 6yaet cospasatb

HOBYIO TOYKY 31eMeHTa. [locneaHAs ToYKa co3aaeTca ABOMHbIM HaxkaTuem JIKM.

DN1eMeHT MOXHO nepemewatb No 3KpPaHy, BblAeNAA €ro U 3aXKnmMmaf NIKM, nmnbo ¢ NMOMOLLbIO
KHOMOK, PaCNO/I0XKEHHbIX Ha MaHENN UHCTPYMEHTOB:

MeHATb pa3mep anemeHTa MOXKHO KaK U3MeHAA COOTBETCTBYHOLWME NapaMETpPbI B €ro CBOMCTBax
(BKJ'Ia,D,Ka PacnonomeHMe), TaK N HENOCPeACTBEHHO nNnepemeleHnemM ONOPHbIX TOYEK 3/1IEMEHTA!

I s i 0E000

Puc. 3.27. ameHeHMe pa3mepa anemeHTa
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3.6.2. KOHTEeKCTHOe MeHI0 3/1eMEeHTOB

Hakatve NMKM Ha anemeHT OTKpbIBAET KOHTEKCTHOE MEHIO 3/1IeMeHTa:

CeoWcTea

3akpennTe
Caenate rnobaneHbIm

MepeHecTn Ha cnol HUE

Beipesate
Konupoeate
Tupaxunpoeate

¥aanuTe

CoxpaHnTe B BuBanoTery

Puc. 3.28. KoHTeKCTHOE MeHIo 3/leMeHTa

CBoiAcTBa — HACTPOMKM 31emeHTa. OTKPbITb UX TaKKe MOKHO ABOMHbIM
HaxXatmem JIKM Ha anemeHT;

3akpenuTb/OTKpenuTb — No3B0/IAET 3adUKCMPOBaTh/0CBOBOANTL S/IEMEHT Ha
3KpaHe B KoHduUrypaTope;

Cpenatb rnobanbHbiM/NOKaNbHbIM — MO3BOJIAET CAE/NaTb 31EMEHT
rnobanbHbiMm (0OTOBparXKaeTcA Ha BCEX IKpaHaX NPOEKTa «HACKBO3b»)
/noKanbHbIM (0TOBPaXKaeTCsA TONIbKO Ha AaHHOM 3KpaHe);

MepeHecTH Ha cnom BbILLIe/HM)Ke — KOMaHAbl pacnpeaeneHna anemeHTos no
CNoAM. DNIEMEHTbI BEPXHUX CNOEB NepPeKPLIBAKOT 3/1IEMEHTbI HUXKHUX;

BblpesaTb — Bbipe3aTb 3/ieMeHT B bydep obmeHa;
KonupoBsaTtb — KonupoBaTb 3n1emMeHT B 6ydep obmeHa;

TuUpaxknposaTtb — TUPAXKUPOBATb IJ1EMEHT;

Ypanutb — yaanuTb 3N1€MeHT;

CoxpaHUTb — COXPAHNTb HAaCTPOIMKN 31eMeHTa B 61BANOTEKY 3N1EMEHTOB.
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3.6.3. Onepauyumn ¢ HECKOJIbKMMU 31eMeHTaMM

[NnA ogHOBPEMEHHOTO BbIAENEHUSA HECKOJIbKMX 3/IEMEHTOB HYKHO b0, 3axkas JIKM, obsectu
MX PaMKOW, MOC/e Yero oTNyCTUTb KHOMKY MblliK, A6 Ke 3axkaTb Knasuuwy Shift n nocnegosatensbHo

BblAENATb SINeMeHTbl Haxkatuem JIKM.

MNocne BblaeNeHUA HECKONbKMUX 3/1IeMEeHTOB NMOABUTCA BO3MOXHOCTb MUX rPYNnnmMpoOBKK, a TaKXKe
BblPaBHMUBAHNA OTHOCUTE/IbHO APYr Apyra C NOMOLbIO AP/ZIbIKOB NaHe/IN MHCTPYMEHTOB:

o+
o4 - BblpaBHMBaAHME MO N1€BOMY Kpato;

@ - TOPU30HTA/IbHOE BblpaBHNUBAHUE MO UEHTPY;

O
*+ol - BbIpaBHMBaHWE NO NPaBOMY Kpato;

]
1+ - BblpaBHMBaHWE MO BEPXHEMY Kpalo;

[=] . BEPTUKA/IbHOE BbIPaBHMBAHWE MO LLEHTPY;
+4

80 - gBpipaBHMBAHME MO HUXKHEMY Kpato;

=

- caenatb O,ﬂ,HOﬁ LUNPUHDbI (LLIVIpVIHbI 31eMeHTa, BblAENEHHOTO ﬂepBbIM);
I]: - caenatb O,ﬂ,HOﬁ BbICOTbI (BbICOTbI 3/1EMEHTAa, BblAENEHHOTO FlepBbIM);

EI - CcOenatb O4HOro pasmepa (pa3mepa 9/1EMEHTAQ, BblAE/IEHHOIO I'IepBbIM),'
I - PaBHble€ OTCTYNbl NO BEPTUKAIN (,Cl,l'lﬂ TpEeX n bonee 3I'IEMEHTOB),'

H - paBHbI€ OTCTYMbl NO rOPU30OHTAIN (,El,ﬂﬂ TpeEX U bonee BHEMEHTOB).

O6pamume 6HUMAHUEe, 4TO BblpaBHMBaHWE MNPOUCXOOAUT TOJZIbKO OTHOCUTENbHO Camoro
}'IEBOFO/I'IpaBOFO/BerHEFO/HM)KHeI'O 3/1eMeHTa, T.e. NOopAAOK BblaeneHnAa 371eMeHTOB He WMmeeT

3Ha4YeHUA.
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3.6.4. TpynnupoBKa 31eMeHTOB

Mocne BblgeneHMA Trpynnbl 3/1€MEHTOB, B KOHTEKCTHOM MEHI0 MOABAAIOTCA KOMaHAbI
Crpynnuposatb 1 Co3pgaTb aHUMALMUIO:

CeoiicTea

CrElinn MpoBaTE

Co34aTh aHUMBELINHD

JakpenuTe

Caenate rnoBansHeIM

Bripesate
Konupoeate

¥aanute

Puc. 3.29. KOHTEKCTHOE MEHIO TpynMbl 3/IEMEHTOB

KomaHga Co3aaTb aHMMALMIO CO3[43eT M3 HECKOJIbKMX 3/1eMEHTOB 3/71eMeHT AHumauma
n306parkeHus.

FpynnupoBKa no3sosseT B3aMMOAEﬁCTBOBaTb C HEeCKO/IbKMMU 31emMeHTaMKn, KakK C OAHUM
(I'IEpEMELLI,EHMe, M3MEHEHNE pa3mepa u“ T.LI,.), HO /UWaeT Nnosab30BaTe/IA BO3MOXHOCTU U3MEHATb
napamMeTpbl KaXXa0ro n3 aIeMeHTOB. CFpYI'II'IMpOBaHHbIe 9/1EMEHTblI MMEIOT TOJIbKO ABe BKN1aAKU:

Fpynna sl
0BvekT | Pachonosenue
Mz Wmn Gnoka Peructp el
1 READ,READ PSB256
3 WRITE PSB256
4 READ . READ PSB257
5 WRITEWRITE PSB257 2
[ WRITE PSB257
7 READ READ PSB258
8 WRITEWRITE PSB258
3 WRITE PSB258 |
10 READ READ PSB259
1 WRITEWRITE PSB259
12 WRITE PSB255
13 READ READ PSB260
14 WRITEWRITE PSB260
15 WRITE PSB260
16 READ READ PSB261 o
[ QK J [ COmvera ] [ MpuMeHUTE ] [ Crpaexa ] X

Puc. 3.30. NapameTpbl CrpynnMpoBaHHOro 3n1emMeHTa, BKnaaKa O6beKT

O61beKT — Ha 3TOM BKIaAKe ONpPeaenstoTcs PerncTpbl, NPMBA3aHHbIE K
3/1eMeHTam;
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............. I'pynna @I .
. Pacnonoxsrme .

KoopamHaTs! Pasmep

x T 7 Wapiaria 130

Y &0 BeicoTa 150

Mepemewetine

[ Mo ropusoxTank

[ Mo Bepmakann

[ 3akpenums

OK ] [ COmveta ] [ MpuMeHUTE ] [ Crpaexa ]

Puc. 3.31. MapameTpbl CrpynnMpoBaHHOro 3fIeMeHTa, BKNagKa PacnonoxkeHue

PacnonoxeHue — Ha 3ToM BK/1aAKe onpeaenAaeTca pasmepbl 3/1IeMEHTa,
KOOpAUHaTbl €ro nesow BerHef/‘I TOYKMH, a TaK¥Ke NPnBA3bIBatOTCA PETUCTPLI,
ynpasasawoLme KoopamHatamu anemeHta. MeHAA 3Ha4YeHNA 3TUX PernmcTpos,
MOXHO nepemeLLaTb 3/IeMeHT NO 3KpaHy. Manoyka 3aerI1MTb no3sonAeT

Bad)VIKCI/IpOBaTb 3/1EMEHT Ha 3KpaHe (aHanoquHa O,EI,HOI/IMEHHOIZ KOMaHae
KOHTEKCTHOro MEHIO).
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3.6.5. TupakuposaHue anemeHTOB

TupaxxmposaHue NO03BOAAET CO34aBaTb rPynmnbl OAHOTMUMHbLIX 3/IEMEHTOB:

L oooooooooooooooo oo Tupaknposats anement [ |
R Cxema A

— il Crpoku 3= ol

[ T e T T S S [ —

CronGue! = M

3akpenwte  f-ccc g e

Caenate rnobansHeIM Werepean o X gl* s

Beipesate 0

P WHuTepeanno Y 3

Konnposate Lol

Perwecrp | ..

Tupaxuposate _ O e

@ YeenwuBaTe Mo ropwsoHTank | L.

D Yaanuts () YBENM4MBaTS NO BEPTMKANH D
---------- CoxpanuTe B GrEaneTery lEr ! - e
L 0K ] [Dmena P

Puc. 3.32. HacTpoiKkn TMpaxKnMpoBaHMa 31eMeHTa

CTPOKM — KONIMYECTBO CTPOK CO34aBaeMblX 3/1€MEHTOB;
CToN6Ubl — KO/IMYECTBO CTONBLOB CO3/4aBaeMblIX 3/IEMEHTOB;

MHTepBan no X/Y — pacctosaHve MO ropu3oHTanW/BepTUKaNM MEXKAY CO34aBaemMbiMM
3/1eMEeHTaMM B MUKCENAX;

Peructp — HanpasaeHue yBennyeHMsa PerncTpoB Co3AaBaemblX 31eMeHTOB (Mo CTpoKam
nnu no ctonbuam);

LWar — pasHuua mexay Homepamm perncTpos Co3aBaeMblX 3/1IeMEHTOB.

Puc. 3.33. I'pynna anemeHTOB, CO34aHHasA NpM NOMOLLM TUPAXKUPOBAHUA



3.7. TunuyHble napameTpbl rpadrUUECKMUX 31IeMEeHTOB

KaxKabiii rpaduueckmin aneMeHT COAEPKUT onpeaeneHHbli Habop napameTpoB, AOCTYMHbIN B
CBOMCTBAX 3/ieMeHTa. MeHI0 CBOMCTB OTKpbIBaeTcA MO0 ABOMHbIM HaxaTuem JIKM Ha anemeHT, anbo
M3 KOHTEKCTHOrO MEHI0 371emeHTa (OTKpbiBaeTca no Haxatuio MKM Ha 371emMeHT) M coCcTouT U3
HECKOJIbKMX BKNAZOK. MapameTpbl BKNALOK, KOTOPbIE ABASIOTCA TUNUYHBLIMKU ONs 6ONbWKMHCTBA (HO He
BCEX) 3/1IeMEHTOB, ONM1CaHbl B JaHHOM MyHKTE. YHMKa/IbHble NapameTpbl 3/1IEMEHTOB ONMCaHbI B M. 7.

3.7.1. Bknagka Perucrtp anemeHra

Ha aToit BKnaaKke BblGMpaloTCA perucTpbl, oTobpaykaemble W/WAM ynpaBAsemble 3/1eMEHTOM.
OnucaHWe NapameTpoB BKAaAKKN NpuseaeHo B Tabn. 3.1:

-

Beog aaHHB | A |
| Beoa naHHbD | llpwa | Uget I PacnonoxeHue
Pervctp anemeqTa | Lwcnnei I MacwrabnposaHue
YnpaeneHue
YeoTpoAcTeED
Mopt [EH:,.'TpeHHHe PEFUCTRbI v]
BupT. cT. 0| Agpec 0
Peructp
PSwW - 256
[] O, anp.
IHaueHuE
Tun Ward -
MaoHMTopHr
YeTpolicTEo
MopT [BHyTpeHHne PEFUCTRbI -
BipT. CT. n| Aopec 0
Peructp
PSW - 256
[ OuH. agp.
[ 0K ] [ Omera ] [ MNpHMEHHTE ] [ Cnpaeka

Puc. 3.33. MapameTpbl BKNaAKM Peructp anemeHta

39



Tabn. 3.1. MapameTpbl BKNaaKM Peructp anemeHTa

HasBaHue
napamerpa

CKpUHWoOT

OnucaHue

1.1

MopTt

Ye1poitcTeo

Mopt BHyTpeHHWE perucTps

YCTPOMCTBO, B KOTOPOM XPaHUTCA
perncTp, NPMBA3aHHbIN K JaHHOMY
31EeMEHTY:

BHyTpeHHMe PerucTpbl — K 31eMEHTY
NPMBA3aH PErucTp naHenu;

PLC nopT — K 3/1eMEHTY NpMBA3aH
perncTp ycTpoicTea, NOAKAOYEHHOTO K
PLC-nopTy naHenu;

Download nopt — K anemeHTy npmBasaH
PerncTp ycTpowncTea, NOAKAOUYEHHOTO K
Download-nopTy naHenu;

<HasBaHue ceTeBOro ycTpoicTea> — K
3N1eMEeHTY NPUBA3aH PErUCTP YCTPOKCTBa,
nogknatoyeHHoro K Ethernet nopty
naHenun (mosaokKo 0aa ClN3xx-P).

1.2.

Appec

Appec

Homep ycTtpolictsa (Slave ID).

1.3.

Pernctp

Pervctp
PSW -

256
[vH. agp.

Tun (TMN_ NamMATY NaHeaM Uan Tmn
pernctpa Modbus) n Homep perucTpa.
Bo3moXKHa gMHammnyeckasa agpecaums
perucrpa.

1.4.

Twn

3HaueHWe

Twn Word

JHaYEHWE
Kon-so

Tun AaHHbIX.
[Ona yncneHHbIX 3HAYEHUI:

WORD - 3HaueHMe 3aHMMaeT OAUH
perucrp;

DWORD — 3Ha4yeHMe 3aHMMaEeT 4Ba
perucrpa (B YaCTHOCTM, UCMONb3yeTcA
ON5 XpaHeHuA 3HavyeHui Tuna FLOAT).

Ona cuMBONbHDLIX (TEKCTOBBIX)
3HaYeHui:

Kon-Bo — KOAMYecTBO perucrtpos, B
KOTOPbIX XpaHAaTcA CMMBOJIbI,
BBOAUMble/OTOBpaXKaemble 3/1€MEHTOM.
B Ka)Xgom peructpe XpaHutca Aga
ASCll-cumsona.

Ana peuenTos:

Kon-Bo — KO/IMYECTBO NepeMeHHbIX B
rpynne peLenTos.
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HeKkoTopble anemeHTbl (Hanpumep,
Lindposoii BBOA) cnocobHbl HE TONIbKO
oTo6paskaTb 3HAYEHUA PErUCTPOB, HO U

MaoHWTOpIHE 3anuncbiBaTb B HUX AaHHbIE. Mo
YeTpoicTED YMONYaHMIO (MPY OTCYTCTBUM rasIoHKM
Mopt [BH:.-TpeHHue pErMCTPEI MOHUTOPUHT), SN1eMeHT oTobparkaeT
BupT. CT. 0| Ampec 3Ha4YeHMA PerucTpa, B KOTOPbIi

1.5. | MOHUTOPUHT P Pa, P
3anucbiBaloTcs gaHHble (nn. 1.3). Mpwn
Peructp
HaIMYMM TANOYKM, MOXKHO YKa3aTb
PSW - 256 6 6
erncTp, KoTopblit eT oTobpakaTbea
[ D amp. p P, p yAa p

3/1€MEHTOM — T.€. C MOMOLLbIO OAHOrO
3/1eMeHTa MOXKHO ByAeT 3anucbiBaTh
JaHHble B pernctp 1 n oTobpakaTtb
JaHHble U3 perucrtpa 2.

3.7.2. BknagkKa Lser

i )

Parka @
Lset | PacrnonosxeHue |

OfbexT LgeT

H B EENE
HE EEE" =N

’ LononHuTensHo... ]

Janvera

0K ][ Cimaeqa MpreHTs

Puc. 3.34. NMapameTpbl BKNaaku Liser

Ha sToi BKNaaKe BblOuMpatoTcs LBeTa 3emeHTa (0OCHOBHOM LBeT, LBeT ¢oHa, LBET TEKCTa U T.4,.).
Y HEeKOoTOpbIX 3/IeMEHTOB NPUCYTCTBYET rajovyka 3a/IMBKa — OHa No3BonseT A06aBUTb K BbibMpaembim

LuBeTaM UBET 3a/IMBKN 2/1EMEHTA.
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3.7.3. Bknagka PacnonoxeHue

Ha aToi BKNafKe 3a4aloTcA pasmepbl 3/eMeHTa, ero KoopAMHaTbl M PEerncTpbl, 3HaAYeHun
KOTOPbIX ONpeaensaloT nepemelleHme 31eMeHTa No ropu3oHTaNbHON M BEPTUKANbHOW OCK B MUKCENAX.
lanoyka 3akpenuTb Mo3BO/AET 3aPMKCMPOBATb 3/E€MEHT Ha 3KpaHe (aHasorMyHa OAHOMMEHHOW
KOMaHZe KOHTEKCTHOro meHIo). OnucaHne napameTpoB BKAaAKM npuseaeHo B tabn. 3.2:

Mepexntoyatent ¢ MHANKALWMER @
PerucTp anementa | MHmakatop I Bug IU.BET | Pacnonoxetme |_
KoopaHaTs! Pazmep
X 145 Wnpita 60
Y 125 Bricota 60
Mepemewerne
Mo ropusoHTanm
Mo eepmikann
JaKpenvTe
0K | CmeHa | MpuraeHn T Crpaexa

Puc. 3.35. MapameTpbl BKNaaku PacnonoxeHue

Tabn. 3.2. MapameTpbl BKAagKM PacnonoxeHue

HassaHue
Ne CKpUHWoOT OnucaHue
napametpa
KoopamHaTsl
x 160
1.1 KoopaunHatbl KoopanHatbl a1emeHTa B NMKCenax.
Y 200
Pazmep
WipuHa 130
1.2 Pasmep LLiInpnHa n BbICOTa 3IN€MeHTa B NUKCENAX.
BricoTa 120
MpW HaMYUK FraloyeK, MOXKHO BbIBpPaTb
MNepemelnerne
pPerncTpbl, 3HaYeHUA KOTOPbIX ByayT
1.3. | NepemelyeHne Mo ropusortam onpeaenaTtb nepemeLleHme 31eMeHTa no
Mo sepmikan ropM30oHTaNbHOW U BEPTUKABHOM OCU B
nuKcenax.
Mpu HaAMYUM raNoYKK, INEMEHT
WMKCUPYETCA HA 3KpaHe B KoHduUrypaTope
1.4. 3akpenuTtb 3aKPENUTE ¢ Py P N purypatop
(KonMAa oAHOMMEHHOW KOMaHAbl 13
KOHTEKCTHOTO MEHIO 3/1eMEHTA).
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3.7.4. Bknagka Wpuor

WpmepT | Uger

Mpuraep

|HECTpOﬁKE_.

String

Puc. 3.36. MapameTpbl BKAaaku Wpuor

Ha aTtomn BK/1aAKe onpeaenAaeTca LLIpMd)T TEKCTA 3/1IEMEHTA.

3.7.5. BknagKka KHonka

[aHHasA BKNaaKa NPUCYTCTBYET y CAeAYIOWNX 31eMeHTOB: Nepekatoyatens, [lepekatoyaTenb C
MHAMKaumnel, Mepexoa Ha 3KpaH, Onepaumm c AaHHbIMK, BBoa, ASCII cumBonoB, KHOMKa BbI30Ba OKHa,
PeuenTbl, PYHKUMOHANIbHAA KHOMNKA, YNpasaeHue rpadukamu/Tabavuamu.

OnucaHne napaMeTpoB BKAALKU NpuBeaeHo B Tabn. 3.3:

MepexntodaTens @
| PerucTp snemerTa I Lefctene | Kronka | Uget | PamonoxBHHe|
[#] Tewer
[ MyneTuasbIHEI
BKT -
[ |.|.|D|f|¢lT] [CTH]'Ib wpndTa Azkim
[ Bur BummocTn [T Napons
YposeHs | ¥poseHe 1
[ Ciepeime oy BeipasHEaHe
- () cnesa () ceey
BKJI - - e
@ no ueHTRY @ no cepemmne
() cnpasa ) cHSy
0 0mas
© Haxar
[ QK J [ CmaeHa ] [ MpureHrTs ] [ Cnpaeka

Puc. 3.37. MapameTpbl BKNaaKM KHonka
3
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Tabn. 3.3 MapameTpbl BKNaAKM KHONKa

HasBaHue
napamerpa

CKpuHLWoT

OnucaHue

1.1.

Tekcrt

| Tewet

MynbTvRASEINHEIR

BKI

| WpmeT | |Cmnb WpMeTa

CoaepKuUT TEKCT 3/1eMeHTa, HaCTPOMKK ero
wpndTta U cTMAA. TEKCT NAEHTUYEH B 060MX
coctosaHuAx (BKN1/BbIK/). Bo3amoKHO
MCMNO/Ib30BaHNE MY/IbTUA3LIYHOTO TEKCTA.

1.2.

but BuanmocTu

Byt BMOMMoCTI

Mpy HANMYUKM FANOYKKN MOXKHO BblbpaTb 6UT,
3HayeHuMe KoToporo byaeT onpeaenaTtb
BUAUMOCTb 3/1eMeHTa (BbIK/T — anemeHT
HeBuaum, BK/1 — anemeHT BUAEH).
HeBnammocTb HOCUT PYHKUMOHAbHbIN
XapaKTep, T.e. 3/IeMEHT He pearupyeTt Ha
HaXKaTue.

1.3.

MNaponb

Mapone

YposeHe | Yposers ]

MpwY HaNMYUK raNnoYvKK, OOCTYN K INEMEHTY
3awmuweH naponem. Peanunsauns
Napo/JibHOro AocTyna onucaHa B n. 9.4.

1.4.

N306parkeHne

CipeiTe KHOMKY

@ Omxama

Haxata BunuoTek

i

zMeHUTE

=]

CoopaHnTe

OTKaTa — HaCTPOMKa M30bparkeHus
OTNYLWEHHOMN KHOMKMK;

Haxkarta — HacTpoitka nsobpaxeHus
3axcamoli KHONKu;

M3meHUTb — BbIOOP M306parkeHUs
anemeHTa 13 WwabnoHoB anemeHTa (LwabnoH
onpeaensieT oba cocToaHMA);

bubaunoreka — BbI6op N30b6paxkeHUs
3NeMeHTa U3 bMbAMOTEKM 31eMEHTOB (NS
KaXKg0ro U3 CoCTosiHuI);

CoXpaHUTb — COXpPaHEeHMWE TeKYLLEro
N306parkeHnn aniemeHTa B bubanoTteky
3/1IEMEHTOB;

CKprTb KHONKY — NPU Ha/IM4YNUU rasIoYKU,
9/1eMEeHT CTaHOBUTCA HEBNAUMbBIM ANA
NoJib30BaTesA, HO NPU 3TOM COXPaHsET
CBOIO GYHKLUMNOHANbHOCTb.

1.5.

BbipaBHMBaHue

BripaBHuBaHme
cnesa ) ceepxy
@ no ueHTPY

crpasa CHUSY

2 no cepegyHe

HaCTpOﬁKM BblpaBHMUBAHWNA TEKCTA
9/1EMEHTa.
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3.8. bubnuoreKka anemeHToB

Y nonb3oBaTenAa MMeeTcA BO3MOMKHOCTb MCMO/Ib30BaTb B KayecTBe M300paKEHWN 3/1eMeHTOB
cobcTBeHHble rpaduueckne daiinbl. MpeaBapuTenbHO 3TU  Ganbl AO0MKHbI 6biTb A06aBieHbl B
BU6ANOTEKY 3/1eMEeHTOB:

B =00 m khixHkx - CE=EE &4
im0 - | At - R 8 X -]

@ | [T ]|

[00001]3kpanl

BuBAOTER MoBpaKEM ==

=1 Map " 3 MpospauHoCTs
==]c_crck] )
1 c_jump i £

1 c_jump1 037 bmp 038 bmp 039 bmp
3 c_lamp

(1 c_Lampl

©3 ¢_Others

(1 c_pipe1_60x60 @

(1 c_pipe2_606D 4 4

(1 c_pipe3_30:x30

m

] o piped_3030 040 bmp 041 bmp 042 bmp
(1 c_pipe5_20x30 [ofiasute oaitn
(] c_pipe6_3030
0 c_pipel_606D O O O Vanums paiin
C1 ¢_pipeM_6xE0 /
(] c_pipeS_60dE0_30x30
] c_rectangle 043 bmp 044 bmp 045 bmp
7 c_rectangle?
Qs

3 c_Touch
3 c_Touchl 7) Omena
(%1 ¢_Touch2 = s =

[oBasuTs nanky | | ¥ aaniTs nanky |

Puc. 3.37. BubanoTteKka anemeHTOB

e KHonku [06aBuTb/YpannuTb Nanky no3sonstoT 4o6aBuTb HOBYHO Nanky B Aepeso 6MbAnNoTeKN
WAW Y4ANUTD CYLLECTBYHOLLYIO.

e KHonku fo6asutb/Yaanutb ¢aiin nos3sonaioT 406aBUTL HOBOE M306paXKeHne B Nanky
6MHMOTEKN MU YOANUTD CYLLECTBYIOLLEE.

e KHonKa OTKpbITb 406aBNSET BblAeNEeHHbIN rpaduyecknin gpaiin Ha aKpaH (B KayecTBe 31IeMeHTa

N306parkeHue).
e [lpu Hannumm rano4yku NpospayHocTb, fobaBneHHOe N306parkeHne MMeeT NPo3pPaYHbIii GOH.

Kpome TOro, HaCTpoeHHbIE MOJ/Ib30BaATENIEM rpacl)mqecr(me I1EMEHTbI MOTYT 6bITb LI,OﬁaBJ'IEHbI B
6M6}1MOTeKy C noMmoublo COOTBETCTBVIOLLI,GVI KOMaHAbl KOHTEKCTHOIO MEHIO — NMPU 3TOM COXPAHAKOTCA BCE
HaCTpOﬁKM 3/1EMEHTA, B T.4. HOMeEP NPUBA3aHHOIO perncrpa.

CeolicTea

3abnokupoBate

Caenate rnoBansHbIM

Bripezate
Konnpoeate
Tupaxupoeate

Yaanute

CoxpaHuTe B BuBanoTexy

.......... Paclunpentelid B1g

---------- OnTMMUSMpoBaHHBIA BRg

Puc. 3.38. CoxpaHeHue anemeHTa B 61MbMoTEKY
45



3.9. Imynauma

ONnAa oTnagKu npoekTa Heobs3aTe/NbHO 3arpy)KaTb €ro B NaHe/lb — MOMKHO BOCMOJ/1b30BaTbCA
peKMMmom 3mynauumn 1 nposBepuTb paboTty npoekta Ha MK. Offline amynauua nossonsaer nposepuTb
paboTy npoekTa 6e3 NoOAKAOYEHNA BHELHUX YCTpoicTB; Online amynauma, noMMMo 3TOro, No3BoaseT
npoBepuTb 0bMeH co slave-ycTpoiicTBamu (NpuU yCI0BUM, YTO OHU MOAKNIOYEHBI K MOJIb30BATE/IbCKOMY
MK nav HaxoaATca B 04HOM JIOKaSIbHOM CETU C HUM).

| 0

:| Paitn II'IpaEKa Mpocmotn MHeTpymer

[ Hoswit Ctl+N
7 & Ompems Ctd+0
Sl JaKpeiTe

|_' E CoxpanuTe Cii+5
B CoxpanuTe KakK...

CoxpanuTe © sawmToii

3arpysuTe NpoekT Ctd+D
3arpysuTe C MCKDAHEIM KOAOM
Brirpy=suTs npoexT

Iraynawaa Online

= % [

Iraynawan OffLine

CoxpaHuTs sMynaLmo

Puc. 3.39. 3anyck pexxnuma smynaumm

: 2015/08/11
- Okpar 1. Pabota ¢ buramm

Tpesoral

ﬂll!ll MManens oneparopa Cn307

Puc. 3.40. Pexknm amynsumm npoeKkta B KoHourypaTtope CMN300

PaboTa MaKpoCoB, HEKOTOPbIX CUCTEMHbIX Pernctpos u npotokona Modbus ASCIl B amynauuu

He noafeprkmBaeTca. TaKKe amynaumsa He nogaeprusaeT paboty ¢ PFW perncrpamm ¢ Homepamwu
Bbiwe 4095.

C nomoLbio KomaHabl COXPaHUTb 3MYNALMUIO MOMHO COXPaHUTb SMyAAUMIO (B BUAE NaMKu C
ucnonHaembim exe-daiom), YTO NO3BOAUT 3anycKaTb ee Ha Jo6om KomnbloTepe (Hanpumep, YTo6bLI
NpoAeMOHCTPMpoBaTb paboTy NpoekTa nosb3oBaTento, Ha uybem [K He ycTaHoB/AeHa MNporpamma
KoHdurypaTtop CMN300).

Bpemsa geicteua online smynsumm orpaHMyeHO NOAYYACOM, KpaiHe peKOMeHAYeTCA OTKAUUTb
ee [0 VUCTEeYEHUs 3TOT0 BPEMEHM.
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4. NamaTtb naHenu

4.1. Obnactn namaTtn naHenu. PacnpegeneHue agpecos

MamATb MaHenu noapasfenseTcs Ha OMepaTUBHYK M 3HeproHesasucumytlo. Coaep:umoe
ONepaTMBHOM MamMATM  He  COXPAHAeTCA nocie  nepesarpyskn  naHenn.  Coaepkumoe
9HEepProHe3aBUCMMOI NaMATH — COXPaHAETCA.

KapTa pacnpegeneHus agpecos NamaTv NaHeaun NnpuseseHa B Taba. 4.1:

Tabn. 4.1. KapTa pacnpegeneHusa agpecosB NamaTv NaHenm

HassaHue PSB PSW PFW
obnactu namatu
Tun namaTtu onepaTMBHas onepaTuBHas 3HeproHesasmncumas
Tun AaHHbIX BOOL WORD* WORD*
3aHMMaemoe MecTo 1 6urt 16 but 16 but
Ananason 256 - 1023 256 — 4095 256 — 4095**
[OCTYMHbIX aapecos
Mpumep Appec B naHenu PSB300 PSW300 PFW300
agpecos | Aapec no modbus 0x300 4x300 4x10300
dyHKuMM Modbus, 1 (0x01), 5 (0x05),
I'IpMM:;HFIZMbIe K agpecam ( 15 10x(§F) ) 3 (0x03), 6 (0x06), 16 (0x10)

* 803MOMHO ucnonszosaHue DWORD, cm. n. 4.2

** namame PFW codepxcum 0b61acmb agmopasmewieHus, Komopas 3aHumaem peaucmpol 4096
— 4000000 u ucnonb3zyemcs 0718 XpaHeHUsA OaHHbIX 2pagukos u mabauy

HeobxoanMmo obpatuTb BHUMaHME Ha cneaytolime MOMEHTbI:

1. agpeca 0 — 255 Kaxgon M3 obnacteit NamaTU ABASIOTCS CUCTEMHbIMU. HeKoTopble U3 HUX
OOCTYMHbI ANA NONb30BaTeNA — UX onMcaHue npmeegeHo 8 n. 9.1.

2. obnactb namatu PCW MCNoNb3yeTCA ANA BbINOJHEHUNA CEPBUCHbIX NMPOrpaMmm M He OO0J1KHa
MCNOoNb30BaTbCA NOJ/Ib30BATE/IEM.

3. He pekomeHAyemca 6e3 HeobX0AMMOCTM YacTo 3anuCbiBaTh AaHHble B 061acTb PFW, Tak Kak
sHeproHesasuncumas flash namatb umeeT orpaHnYeHHbIN pecypc nepesanucu.
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4.2. Tunbl n popmaTtbl JaHHbIX

B peructpax PSW/PFW moryT xpaHuTbcA AaHHble Tuna WORD 1 DWORD. Kaxgoe 3HauyeHue
WORD 3aHMmaeT oguH peructp. Kaxkaoe 3HavyeHne tTmna DWORD 3aHMmaeT gBa nocnepoBaTesibHO
PacnonoXeHHbIX pernctpa. B HacTponKax rpaduyeckoro ssnemeHTa YKasblBAeTCA MepBbld M3 3TUX
pernctpoBs. Hanpumep, anemeHT Lindbposoi agncnaen co cneayoummm HacTponMKamm

Peructp
PSW A 300
[] Oun. agp.

JHayeHWE

Tun DWord

6yaneT otobparkaTb 3HayeHuMe Tuna DWORD, cunTbiBaemoe 13 pernctpos PSW300-PSW301.

TUN AaHHbIX XapaKTepusyeT KOMYECTBO NaMATH, Bblaensemoe nog XpaHeHue 3HayeHue. B 1o
e Bpems, popmar AaHHbIX onpeaenseT ero npeacrasiaeHme:

Foprat
"1 Dec " Hex
") Float @ Unsigned

CpaBHuTeNbHan nHGopmMauma o Tunax n dopmatax npueeaeHa B Taba. 4.2:

Tabn. 4.2. lnanasoH BO3MOKHbIX 3HaYEHUI A/1A pa3AnyHbIX popmaToB AaHHbIX Tuna WORD 1 DWORD

ﬂmanasoH BO3N\\'O)KHb|X WORD DWORD
3Ha4vYeHunn
Dec -32768..32767 -2147483648...2147483647
Hex 0..FFFF 0..FFFFFFFF
Float He 1.175494351 - 10~38 . 3.402823466 - 1038
noddepxcusaemcs
Unsigned 0..65535 0..4294967295
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4.3. AnHamunuyecKan agpecaymnn permctpos

CyLluecTByeT BO3MOXHOCTb MCMO/1b30BaTb AMHAMUYECKYIO afpecalmio PerucTpoB B 3/1eMeHTaXx.
B 3TOM C/lyYae Homep perncTpa, NPMBA3aHHOIO B AaHHbI MOMEHT 3/1eMeHTY, ByaeT onpeaensaTbca no

dopmyne:

R:—memeHTa = Ro61:eKTa + 3HaquHe(Raon) ' KOBC])(l)I/IU,I/IeHT(RAOH), roe
R nemenra — HOMEP permcrpa, GpakTUUecKn NprMBA3aHHONO K 3/1eMEHTY;

Rogwexra — HOMEP perncTpa, ykasaHHoro B napamerpe Peructp gaHHoro
3N1eMEeHTa;

Ron — HOMEP perucTpa, ykasaHHoro B napametpe [UH. aAp. AAaHHOTO 31eMEHTa;
3HaueHune(R,on) — 3HaUeHue permctpa Ryon;

KoadpuumeHT(R,0n) — KO3PULMEHT pernctpa R,on, YKAa3aHHbIN BO BKNAAKe
[aHHble napameTpoBs pernctpa Ron.

MeHAA 3HaueHne perncrpa Ry, MOXKHO MEHATb HOMepP perncTpa, NPUBA3AHHOTO K 31EMEHTY.

MoAcHMM BbileCKa3aHHOe Ha Npumepe — Co34a4ANUM d/1IeMeHT LUndposoii BBOA C lEI,MHaMI/ILIeCKOﬁ

aZpecauneit npuBsasaHHoOro perncrpa. C NOMOLLbIO 3TOrO 3/1IemMeHTa Mbl ByZem 3anucbiBaTb 3HAYEHUS B
TPW pasHbIX perucrpa.

1. PaamecTMm Ha 3KpaHe nATb anemeHToB: Tpu Lindposbix ancnaea v asa LUmdposbix BBOAA

(oanH — ana BbIbOpPa 3nEMEHTA, BTOPOMN — A/1A 3aMNCK B HEFO 3HAYeHUs).
2. K gucnneam npusaxem pernctpol PSW300, PSW301, PSW302.

3. K nepsomy umndposomy BBoay (4na Bbibopa anemeHTa) npuss:kem peructp PSW400 n Bo
BK/IaZKe BBOA AaHHbIX 33434MM OFpaHUYEHNA HA BBOA,: HUKHMI npeaen — 0, BepxHun — 2.

4. Ko BTOopomy umdpoBomy BBOAY (4NA 3anucu 3HayeHus) npusaxem peructp PSW300,
NocTaBMM ranodky AuH. agp. n Bbibepem gononHuTenbHoln pernctp PSW400. Ha Bknagke [aHHbie
BbICTaBMM KO3 PpuumeHT = 1:

49



KoceeHHbIA obbexT @
Peructp snemedTa | OaHHoie
Beog gaHHb
YetpoitcTeo
Beon gaHHb Wpuept | Lset I Pacnonoxexue Mopr [ = -
Pervctp 3nemeHTa | Lucnneit I Mau.umﬁupoaam/ YTPEHHUE PErUCTDBI
Bupt. cT. 0 Agpec 0
YnpaeneHue
YetpoitcTeo Fernctn
Mopt [BH)'TDeHHHe pErucTpBl PSW h ﬁ
BupT. cT. 0 Agpec [ OvH. anp.
Pervcp 3HaueHue
PSW  ~ €N o (Wod v
FSWAND
KoceenHbii obbext @
[ MonwropuHr
YetpoitcTeo ™ W‘m‘
Mopt BHyTpEHHWE perucTpel ‘ KosutenT 1
BupT. cT. 0 Ampec —
Pervctp Popmat
PSW 300 ©) Dec
PSWADD 0 Hex
) Float
() Unsigned
QK ] [ OmmveHa ] [ MpuMeHuTE ] [ Crpaexa MoUMEHUTE

Puc. 4.1. HacTpoiku anemeHTa Liudposoii BBOA C AMHaMUYECKOW agpecaumelt NpuBsA3aHHOIO perucTpa

B pe3synbTaTte, MeHsas 3HaYeHue peructpa PSW400, mbl bygem onpenenaTb HOMeEpP pernctpa, B
KOTOpPbIA ByAeT NPOn3BoOAMTLCA 3aMMCb NPW NOMOLM 3nemeHTa Lindposoii BBOA € AMHaMMUYeCKOM
agpecaumen:

Iucnnen
PSW300 0
Buibop gucnnen Beog 3Ha4yeHuA
PSW301 1
PSW400 [AuHamuyeckan agpecauns:
PSW302 2
PSW300 + 3HaveHne(PSW400) * Koaddp.
Koadhp.=1

Puc. 4.2. 3anucb 3HayeHua 11 B pernctp PSW300 (PSW400=0)
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lucnnen

PSW/300

PSW/301

PSW302

LI

BuiGop aucnnen

-

PSW400

Beog 3HaveHuA

-

[MHamudeckan agpecaums:

PSW300 + 3naveHne(PSW400) * Koadxh.

Koadhdh.=1

Puc. 4.3. 3anucb 3HayeHua 22 B pernctp PSW301 (PSW400=1)

Iucnnen

Bribop aucnnen

—

PSW400

Beog 3HaqeHus

)

[MHamMueckan agpecalms:

PSW300 + 3HavyeHne{PSWA400) * Koadxp.

Koadhch.=1

Puc. 4.4. 3anucb 3HayeHua 33 B pernctp PSW301 (PSW400=2)
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4.4. ObnacTb aBTOpPa3smMeLLEeHUnA

dNeMeHTbl, UMeloLne UCTOPUIO 3HaYeHU (rpaduku, Tabanubl, apxuebl), UCNONb3YIOT NaMATb
naHenun ana ee xpaHeHuaA. Mosb30BaTe/lb MOMKET cam BblbpaTh NepBblA PErucTp rpynnbl PerucTpos
XpaHeHusa (BKnagkuM XpaHunuwe unu Peructp 3snemeHTa COOTBETCTBYHOLIMX 3nemeHToB). Ho B
6O/NbIUMHCTBE C/lyYaeB peKomeHOyemcsa WCMNO/b30BaTb aBTOMAaTUUYECKOE pasmelleHUEe pPernctpos
XpaHeHus (c nomoLLbio ranoyku B aBTo. obnactm):

-

Tpenp ﬁw

HacTpoiika I Bug | PervcTp snemeHTa | [padi | UgeT | PElCI'IDHD.‘JK.Ei—IHE.'|

YoTpoiAcTeD
MopT BHyTpEHHWE perucTpel
BupT. o7 0| Appec 0
PerucTp
PPN - 25k

B aeTo. obnacm

QK ] [ OmaeHa ] [ [pHMEHUTE ] [ Cnpaeka

Puc. 4.5. ABTOopasmeLlLeHme perncTpoB XxpaHeHUa gna anemeHTa TpeHa,

B aTOM c/nyyae naHenb cama PacnofioXKUT AaHHble dN1eMeHTa B obnactu aBTOpa3smelleHuna, 4To
no3Bo/IUT nsbexKatb KOH¢U1MKTOB C PerncTtpamu, yxe ncnosib3oBaHHbIMM B MPOEKTE.

O6nactb aBTOpasMelleHUs npeactasnser cobon yyactok namsatu PFW (peructpbl 4096 —
4000000), KoTopbI HeAOCTYNEeH NOAb30BaTENIO AJ1A HENOCPeACTBEHHOM 3anmcu.
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5. HactpoiKka obmeHa gaHHbIMU C APYTrMMK YCTPOICTBAMMU
5.1. NoapepxmBaemblie NPOTOKO/bI

Habop noaaep:kmMsaembix NPOTOKOIOB onpedensetca moanduKaumen naHenmu:

Tabn. 5.1. Cnucok noaaepXuBaemblx NPoTokonos naHenn CM3xx

MpoToKkon/Pexnm paboTbl Master Slave
Modbus RTU CN3xx-6/CM3xx-P CN3xxB/CN3xx-P
Modbus ASCII CM3xx-b/CN3xx-P -
Modbus TCP CMN3xx-P CN3xx-P

OnuncaHue HacTpPOeK CBA3M NaHean C APYrMMM YCTPOMCTBamMM NpuBeaeHo B n. 5.3.

Mpumepbl HacTpolikn obmeHa ¢ KoHTpoanepammn OBEH aoctynHbl B pasgene CM3xx/NO,
npuMepbl U UHCTPYKL UM,

5.2. OcobeHHoCTM paboTbl no npotokony Modbus

B cnyyae, Korga naHenb pabotaetr B pekume Modbus Master, ee 3nemeHTbl MoryT
CYMTHIBATL/3aMMCbIBATL 3HAYEHWUA U3 PErmcTpoB APYrMX YCTPOMCTB. TMN PerucTpoB onpeaenserca Bo
BK/lagKe Peructp anemeHTa (cm. puc. 5.1). OnmcaHue TMNOB perncTpoB npmMeeneHo B Taba. 5.2:

Beog gaHHbR @

| Beon maHHeo I Wpiagpt I Lger | PacnonooxeHue
Pernctp anemenTa | Oncnnei | MacwatuposaHke

Yrpaenerne
YoT1policTeo
Mopt [F‘LC nopT - ]
BupT. cT. n| Agpec 1

Pervcm

3HaueHWe

Tun Word -

Puc. 5.1. Bbibop Tmna permuctpos Modbus nogkntoueHHOro K naHenu slave yctpoiicTea
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Tabn. 5.2. Tunbl pernctpos npotokosaa Modbus

0O603HayeHue Tun peructpos Tun AaHHbIX Tun pgoctyna ®dyHKuun Modbus
Ox Coils BOOL yTeHune/3anunch 1 (0x01), 5 (0x05)
1x Discrete inputs BOOL TOJIbKO YTeHue 2 (0x02)
3x Input registers WORD TO/IbKO YTeHUue 4 (0x04)
4x Holding registers WORD yTeHune/3anunch 3 (0x03), 6 (0x06), 16 (0x10)

Heobxo0umo obpamumeb 6HUMAHUe Ha cleaylolMe MOMEHTbI:

1. NaHenb NPOM3BOAMT ONPOC TOJ/ILKO C MOMOLLBIO 3/1EMEHTOB, PACMOJIOMKEHHbIX Ha OTKPLITOM B
OaHHbIA  MOMEHT 3KpaHe. B 3HauMTe/bHOM KOAMYECTBE C/ly4YaeB MpeacTaBAseTca  YyAo6HbIM
OpraHn3oBaTb OMPOC Yyepes rN06anbHy0 GYHKUMOHANbHYIO 06/1acTb M NPUBA3bLIBATL K rpaduueckum

9/1eMEHTaM COOTBETCTBYIOLWNE PETNCTPbI NaHENN.

2. Ecam onpoc npowusBoauTCA C MNMOMOLbO dYHKUMOHanbHOW 06/1acTM, TO OHa AOJTXKHa

ncnonb3oBatbcs B pexnme Lukn nnv HenpepbiBHO. OZHOKPATHbIM ONPOC MO YC/OBUIO C NOMOLLbIO
dYHKLMOHaNbHOM 06/1aCTM HEBO3MOXKEH.

3. Mpu ucnonb3oBaHMM 3nemeHToB BBOAa ([MepekatoyaTtens, Limdbposol BBoa, Onepaumun c

JaHHbIMM W T.4.), NaHeb 3anuCbiBaeT 3HA4YeHUs B slave-ycTpoicTBa He LMKAMYECKM, a8 O4HOKPATHO;
COOTBETCTBEHHO, Yy slave-ycTpoicte gomKeH 6biTb OTKAIOYEH TalimayT onpoca, MHadye 3anucaHHoe
naHeblo 3HaYeHune ByaeT cpasy e cbpacbiBaTbCA B HO/b.

4. NaHenb aBTOMaTMYeCcKn ¢GopmMMpYyeT rpynnoBble 3anpocbl K slave-yctpoictBam. Ecnv B
rpynnoBoOM 3anpoc BXOAUT HOMEpP PEruncTpa, KOTopblid oTCyTcTBYET B slave-ycTpoinctee (ocobeHHo 3To
XapaKTepPHO A/1A YCTPOWCTB C «PBaHbIMUY» UAN GOPMUPYEMbBIMK NOb30BATENEM KapTaMu PErnMcTpos), To
B OTBET BMECTO AaHHbIX NPUXOAUT COOBLLEHNE C KOAOM OWUBKN.

Mpn onpoce 6ut (0x 1 1x) nNaHenb CO34aeT rPynnoOBble 3anpocbl C KPATHOCTbIO aApPecoB U
KO/IMYecTBa OMpallMBaemblX peructpos B 8 6uUT. PaccmoTpum credylowmini Nnpumep: Ha 3KpaHe
pacnonoXxeHo 6 MHANMKATOPOB C NpMBA3aHHbIMK BuTamu slave-yctpoinctea — 0x0, 0x21, 0x27, 0x28, 0x30
n 0x36. MaHenb chopmupyeT ABa 3anpoca K slave-ycTpoiicTBy: nepBbii — Ha YTeHne 8 6uT c 0x0, BTOpOl
— Ha YTeHue 24 6ut c 0x16.

Mpu onpoce peructpoB (3x 1 4x) NaHenb co3AaeT rpynmnoBblie 3amnpockl, €C/IM PaspbiB MeEXAY
onpalnBaeMbiMK perMcTpamu He npesbiwaeT 4. MHbIMK cnoBamu, peructpbl 4X0 1 4x5 6yayT cuMTaHbl
O4HWM rpynnoBbIM 3anpocom (6 pernctpos c 4x0), a 4x0 1 4x6 — ABYMA OAMHOYHbIMM.

Ana Toro 4yTOObl OTKAOYUTD aBTOd)OpMVIpOBaHMe rpynnoebiX 3anpocos, HEO6XO,£I,VIMO B
HaCTpOVIKaX KaXX4oro U3 s3/1eMeHTOB, y4acCTBYHOLWNX B ONpoCe, NOCTAaBUTb ra/1o4Ky AunH. adp. N yKas3aTtb
perncrp, KOTOprVI HE UCNONb3YyeTCA NaHeNblo (T.e. €ro 3Ha4yeHue Bcerga paBHo 0).

5. OI'IpOC MOXKeT bbITb peann3oBaH C NOMOLLbHO MaKpPOCOB.

6. CuctemHbIn 6uT PFW36.2 no3sonsaeT nepekatoyatb gna PLC-nopta ¢yHKumio 3anmcn Modbus

RTU (0x06/0x10), ucnonb3yemyto afnemeHTamu Beoaa (Hanpumep, Linbposbim BBOAOM).
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7. B pexkume Modbus Slave Bce peructpbl naHenun seasatotca holding perucrpamu, Bce 6uTbI —
ayekamm (coils). PyHKumm 02 (Read Discrete Inputs) 1 04 (Read Input Registers) He nogaepKaHbi.

8. B pexkvume Modbus Slave naHenb noaaep:kuMBaeT rpynnoBble 3anpocbl Ha YTeHWE U 3aMuch,

Npun 3TOM KOZINYECTBO CLIMTbIBEEMbIX/3aI'IMCbIBaeMbIX TaKUM o6pasoN\ PEerncTpos He A0/1XKHO NpeBbllaTb
120.

5.3. Hactpoiku npotokona Modbus

O6paTute BHUMaAHUKeE, YTO NPUMEPbI HACTPOIKKN 0bMeHa ¢ KoHTpoanepamu OBEH gocTynHbl Ha
caitte OBHa B pasgene CM3xx/MNO, npumepbl U MHCTPYKUUMK.

5.3.1. Modbus RTU/Modbus ASCII

HacTtpoiika csasu no npotokonam Modbus RTU/Modbus ASCIl npoussoauTca B HacTpoiKax
NnpoeKkTa Ha BKAagKe YcrpoiictBo. Ana kaxgoro 3 COM-noptos naHenun (PLC-nopTt, Download-noprT)
Heobxo4MMO BbIGPaTb OANH U3 AOCTYMHbIX PEXKMMOB PaboThbl

1. Modbus RTU Master;

2. Modbus ASCII Master;

3. Modbus RTU Slave.

HacTpolikn npoekra

sl
| Ofiwume I MaHens | YeTpoiteTso | Mpoekt | UJDM:PTl
Vetpoitcteo FLCnopr
=-COM yCTpoificTEO

He ucnonesyetca PLC nopt
LC nopT odbus RTU IE 2Nk - Master
Download Modbus ASCH (Mavens - Master)
oArioad nopT Modbus Slave (Mavens - Slave)
i+ CeTesble HACTROAKK

HacTpoitku 5600, 8, Yer, 1

Puc. 5.2. HacTpolika peKMmoB paboTbl NOPTOB NaHeu

MNocne atoro HGO6XO,CI,MMO nponssectn HaCTpOVIKy KaxXgo0ro M3 nopTos:
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Tabn. 5.3. HacTpoliku npoToKona

Modbus RTU/ASCII

HassaHue
Ne CKpUHWoT OnucaHue
napametpa
CropocTb
— 4300 ~) 5e000
1. CkopocTb @ 9600 @ 57600 CKopOCTb Nepeaayn AaHHbIX B 6UT/c.
919200 @) 115200
738400 @ 187500
BT BaHHE KonnyecTtBo 6UT faHHbIX. O6bIYHO
2. BUT AaHHbIX D76 @ B6ur ncnonbsyetca 8 but ana Modbus RTU,
7 6ut — ana Modbus ASCII.
Cron & KonnyecTso cton 6uT. O6b6I4HO
TON BAT
ncnonbyetca 1 6UT B cnyvae HaanumA
3. Cron but 816 25
’ T MTa KOHTPONSA YeTHOCTH, 2 BUTa — B Cyyae
OTCYTCTBUA KOHTPOAA YETHOCTU.
Ko HTPO/b KoHTtpone uetTHoch
4. Hanunumne/Tnn KOHTPONA YETHOCTU.
YeTHOCTU I Het ) HeueTHeIiA @ YetHem / p
Ona pexxmma Master:
Janepxxa 3a4eprKKa mexay 3anpocamu.
5. 3apepKKa AcP AY P
JagepxKa opaekn 0 mc
Mpn HaNMUYUKM ranoyKkKn, NaHeNb MOXKeT
MNepepava
6. naHHbIX Mepenava OaHHEX OTNpPaBAATb JaHHble B gpyrue
YCTPOICTBA.
KonnyecTBo nonbIToK cBA3M o slave-
7. MosTOpoOB MoeTopos 3 B
YCTPOMUCTBOM.
BupTyanbHbI JaHHas Hacmpolika He ucnons3zyemcsa
8. [ BupTyaneHeit agpec o
agpec 8 mekyujeli sepcuu KoHgu2ypamopa.
MpX HaAMYUM raNoYvKn MeHaeTcA
Mameruts NopAAOK PEerncTpos Npu YTEHUU U3
9. nopAaoK MsMeHWTE NopAROK pErvcTpoB .
pAA ti E BN YCTPOMUCTB NepemeHHbIX Tuina DWORD
perncrpos

n REAL (Float).

Ecnan naHens pabotaet B pexkume Slave, To mToMUMO HacTpoek n3 Taba. 4.3, A1A Hee A0/IKeH

6bITb YKa3aH agpec B npotokone Modbus (Slave ID):

Hactpoiit I

5e00, 8, Yer,

1

Appec
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5.3.2. Modbus TCP

Mogudukauma naHenm CM3xx-P nogaepxusaer paboty no npotokony Modbus TCP. Hactpolika
CBSA3M MPOU3BOANTCA B HACTPOWMKaxX NPOEKTA Ha BKAaAKe YCTPOICTBO.

Echn naHenb pabotaer B pexume Modbus TCP Slave, To 40OCTaToO4yHO yKas3aTb ee CeTeBble
HACTPOMKMU:

g

Hacrpoiikn npoekra

| Ofuwme | ¥npaeneHne | [MaHens | ¥eoT1poiicTen | I'Ipoeml Bpemn | LIJpw:pT|

CeTEBBIE HACTPOMKK

'ﬁ-"_u:Tpn:uHu:TBu:u

= COM ycTpoitcTeo IP agpec mw . 3 . 1w . 30

L LPLC nopT

255 . 255 . 0 . O
¢ Download nopt Macka ceTu
-+ CeTesble HACTPOIKK Winwz ceTu 92 . 18 . 0 . 1
502

Puc. 5.3. CeTeBble HAaCTPOMKK NaHeNN

Ecnn naHenb pabotaet B perkume Modbus TCP Master, To Heobxoaumo f06aBUTb U HAaCTPOUTL
Kaxgoe w3 MoAKAoUYeHHbIX slave-ycTpoiicTe. O6pamume 6HUMAHUE, 4YTO pPeKoMeHayemoe
MaKCMMaNbHOE KOo/IMYecTBO noAakaodaemblx TCP Slave ycTpoicTB orpaHuyeHo 6 (MaKcMmanbHO
BO3MOKHOE — 8). KOIMYECTBO KAMEHTCKUX NOAK/IOUYEHUI K NaHeAn B ABHOM BUAE HE OTPaHNYEHO.

Hactpoiikn npoekta

| Cfwme |'_'-"npaE:nE>HHe | [laHens | ¥o1poitcTEe | MpoekT | Bperan

CeTeBble HACTPOMKI

ECTDDF-’ICTEFD
EI--CQM YCTROACTED IF anpec m . 3

i PLC nopT
{ Macka ceTh 255 . 255

CETM HACTDOME LA Llawme maTia 107 158
JoBaente yeTpoficTBD

Puc. 5.4. lob6asneHne Hosoro TCP slave-ycTpoitcTea
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Tabn. 5.4. Hactpoliku npotokona Modbus TCP

HasBaHue
napametpa

CKpuHLWoT

OnucaHue

IP-agpec

IP-agpec slave-ycTpoitcTsa.

MpoTokon

MpoTokaon

@ TCP ) UDP

MpOoTOKOA, UCMO/Ib3YEMbIN
anAa csasun co slave-
YCTPOMCTBOM.

N3meHUTb NopAaoK
perncTpos

| MzmernTe nopARaok pervcTpos

MpwY HaIMYUKM raNoYKK
MeHAEeTCA NoOPALOK PErMcTpoB
NpW YTEHWUM U3 YCTPOICTB
nepemeHHbIx THna DWORD u
REAL (Float).

KOoMMYHMKaUNOHHbIe
HACTPOMKM

KiohMyHAKELMOHHEIE HECTRORKKA

Bpema oxMpaHuR 0 mc

TaitmayT 1500 mc

Bpems oXnaaHua — Bpems
OXUAAHUA BXOSALLMNX
naketos TCP/IP (He
pekomeHOyemca MeHATb
3HaYeHMeE MO YMOJIYAHMUIO).

TaimayT — Bpems 0XXngaHusa
oTBeTa Ot slave-ycTpolicTBa.
Mo ero ucteyeHuto naHes b
NpUCTynaeT K onpocy
cneayoLLero ycTponcTBa.

[MonbITOK

[oeTopoe 3

KonnuecTBo NonbITOK CBA3M
co slave-yctpoictsom.

JKcnopT cTaTyca
CBA3N

] 3KCMopT CTATYCa CBASK
PEW 256

[MapameTpel CTaTyCca CBASM 3KCMNOpTMPOBaHE! B PErMCTPE!
PSW[256] ~ PSW[255]!

MpY HAANUYNK FANOUKM,
MOHO YKa3aTb NepBbIi 13
yeTbipex PerucTpos,
MCMOb3YEeMbIX A1 3KCrNopTa
MHPOpMauum o cTatyce
cBA3M:

1 peructp —uucno
nepeaHHbIX MAKETOB;

2 perucTp — Yncno
HenepeaaHHbIX MaKeToB.;

3 peructp — umcno o6pbIBOB
CBA3M MO TalmayTy;

4 perucTp — 4yMcao oWwn6boK.
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6. 3arpy3Kka npoeKTa B naHesb

6.1. 3arpy3sKa npoekTa yepe3 USB B-noprt

B paHHOM cnyyae cBA3b MexKay naHenbd WM nonb3osatenbckmm MK ocywectsnaetca no
nHTepdelicy USB c ncnonb3osaHnem Kabena tTuna A — B:

Puc. 6.2. BHewHul Bua Kabens USB A — B
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3arpy3sKka NpoeKTa OCYLEeCTBAAETCA HayKaTMeM KHOMKM 3arpy3suTb NpoeKT (ob6bluHasa 3arpyska
NpoeKTa) uau 3arpysuTb MPOEKT C MUCXOAHbIM KOAOM (3arpy3ka C BO3MOXHOCTbIO Moc/ieaytoLleit
BbIFPY3KK, Ha NPOEKT MOXKET BbITb YCTAHOBAEH Maposb) B MeHto Paitn UM CoOTBETCTBYIOWEro APAbIKA
Ha NaHe/ M UHCTPYMEHTOB:

Falin | MNpaeka [Mpocmotp  MHoTpymet

(1 Hoswit Ctr+M

= OmepeITs ... Ctr+0
JaKpeITs

E CoxpaHi T Cil+5

CoxpaHiTe KaK...
CoxpaHvTe © 3awmToil

JKCcnopT NpoekTa

JarpyaMTe NpoOSKT Ctrd+D

JarpysITh C MCXHOAHEIM KOAOM

B o

Brirpysue nposkTt

Puc. 6.3. 3arpy3Kka npoeKTta B naHesnb
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6.2. MpuHyguTenbHan 3arpy3Ka NpoekTa

3arpysKa NpOeKTa, COAEPMKaLLero NporpaMmHble OLIMBKM, MOMKET MPUBECTU K HEKOPPEKTHOW
paboTe naHenu, B YaCTHOCTWU, K HEBO3MOXHOCTW 3arpy)aTb B Hee ApyrMe npoekTbl. B aTom cayvae
Heob6Xxo0AMMO NPOM3BECTU NPUHYAUTE/IbHYIO 3arpy3Ky NpPOEeKTa No c/eayowen MHCTPYKUUK:

1. oTKAOUMTE NUTAHWE NaHenu;

2. nepekntounte BTopon axkamnep DIP-nepekntouarens naHenm B nonoxeHune ON:

Puc. 6.4. DIP-nepekntovaTens. xamnep 2 8 nonoxkeHnn ON

3. BK/IlOUYUTE NUTaHMeE NaHenn, noacoeanHuTe K Het USB MM HyAb-MoAeMHbIN Kabenb.

3arpy3sKka NpoeKTa OCYLEeCTBAAETCA Ha)KaTMeM KHOMKM 3arpysuTb NpoeKT (ob6bluHasa 3arpyska
npoeKTa) uau 3arpysuTb MPOEKT C UCXOAHbIM KOAOM (3arpy3ka C BO3MOXHOCTbIO Moc/ieaytoLleit
BbIFPY3KK, Ha NPOEKT MOXKET BbITb YCTAHOBAEH Maposb) B MeHto Paitn UM COOTBETCTBYIOWEro APAbIKA
Ha NaHe/ M UHCTPYMEHTOB:

Faiin | Mpaeka [Mpocmotp  MHCTDYMEt

[ Hoseit Cir+M

= Omepbite... Ctr+0
JaKpbiTE

n CovpaHite Ctd+5S

CovpaHiTs Kak. .
CovpaHUTe © SawwToi

3KcropT NpoekTa

ﬁ JarpysiTe NpoexT Cid+D

B 3arpysums c MooaHeM Kogom

@ BeIrpyznTe npoekT

Puc. 6.5. 3arpy3Kka npoeKTa B naHesnb

4. MNepekntounTe BTOPOIM gkamnep DIP-nepekntouarena naHenn B nonoxkeHue OFF.

Puc. 6.6. DIP-nepekntouatens. xkamnep 2 8 nonoxeHun OFF
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6.3. 3arpy3ka npoekrta yepe3 Download COM-nopt

B pgaHHOM cnyyae cBA3b MexA4y MNaHenbd W nonb3oBaTesnbckum MK ocywectsafeTca no
nHtepoericy RS232 c ncnonb3oBaHMEM HyNb-MOAEMHOrO Kabena. MOCKOMbKY 3HauMTe/NbHaA 4acTb
coBpemeHHbix K He obopynosaHa COM-noptom, To B 60nbluMHCTBE CcayvaeB noTpebyetca
ncnonbsosatb USB/COM agantep. O6pamume eéHumMmaHue, 4YTo 3arpyska npoekrta yepes Download-
NOPT BO3MOKHA TOJIbKO B PEKMUME NPUHYAUTEIbHOM 3arpy3Ku.

Puc. 6.7. BHeluHMIA BMA 3aaHel KpbiwKu naHenn CMN3xx-P (Download-nopT o6BeaeH KpacHbIM)

Puc. 6.8. BHewwHWI BUA HYNb-MO4EMHOrO Kabens
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Bbibop Homepa COM-nopTa MK nponssoguTca B onumnsx KoOHPUrypartopa:

Onumn KoHGUrypaTopa IEl
PazmeTa
War cema 10 War coswra 10
[] AsTocoxpanetme
Bpema 1 MIMH.
CoemrHeHue

MopT AnA zarpyskm ComM hd

Puc. 6.9. Bbibop COM-nopTa ana 3arpyskm npoekTa

6.4. 3arpy3Ka npoekTta c USB flash

Ona naneneit moandukaumm CMN3xx-P npegycmoTpeHa BO3MOXKHOCTb 3arpy3ku npoekta ¢ USB
flash. MpeaBapuTenbHO ero HEOBXOAMMO 3KCMOPTUPOBATL M3 KOHOMUIypaTopa C MNOMOLLbIO KOMaHAbI
3KcnopT nNpoeKTa.

Ob6pamume 8HUMQAHUE, YTO UMA MNPOEKTa He AO0/KHO OTAMYaTbCA OT Npegiaraemoro o
ymonuaHutio (Export.dat). He 3abygbte npoBepuTb mMOAMOMKALMIO MaHENM B HACTPOMKax MpPOEeKTa
(sknapka MaHenb).

Faliin | MNpaeka [Mpocmotp  MHoTpymet

[ Hostit Ctr+M

= Omepeite... Ctd+0
JaKpeITs

E CoxpaHiTs Cirl+5

CoxpaHWTe KaK...
CopaHnTe © sawmToi

JKCNopT NpoeKTa
R

ﬁ 3arpyIMTe NpoOSKT Ctr+D
@ JarpysITh C MCXOOHEIM KOOOM

@ Brirpysute nposkTt

Puc. 6.10. 3kcnopT npoeKTa B ¢pain Export.dat

Mocne 3TOro NnocneaoBaTeNbHO BbINOAHUTE Cleayloune AencTeunA:
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1. 3arpy3uTte ¢ann Export.dat 8 KopeHb USB flash:

@Dv|_ b Keomnetotep b Cremuwill guck (1) » - | g | | Mouwck: C

¥nopsgouute * OBwwni goctyn - 3anncate Ha ONTHYECKMA SHCK Hoeana nanka

/¢ Vs6parnroe Wraa Jlata I»13I'-,1;HEHI»1F| Tun Pasmep
4. 3arpyskn J target_SP6_gt5 17.07.201515:53 Manka c drainamn
:L_"- HeaaeHne mecta Trashes 18.09.201511:07 Manka c drainamn
Bl PaBounii cron fseventsd 18.09.2015 11:07 Manka c daidnamn

Spotlight-Y100 18.09.2015 11:07 MNanka ¢ draidnamn

) BuBnnotern L] import 14.09.2015 9:26 ®ain Microsoft Ex... 1KBE
B Buaeo | spk2v2f.bin 14.09.201517:54 Tain "BIN" 719482 Kb
3 JokyMenTs | & LTMN_8 17.09.201513:42 CODESYS project ... 23737 KB
= WsobpaskeHna ._.Trashes 18.09.2015 11:07 Qaiin "TRASHES" 4 KB
J‘. Myzbika || Export.dat 18.09.201511:49 Qaiin "DAT" 1793 Kb

Puc. 6.11. 3arpysKa daitna Export.dat 8 kopeHb USB flash

2. OTKAOYMTE NUTAHME NaHEeNu.
3. NoacoeamHute K USB A nopty naHenun USB flash Hakonutens.

4. MepeBeanTte NaHeNb B PEXUM NPUHYAMTEbHOM 3arpy3ky (C NOMOLbIO MepeKkaoyYeHus
BTOporo Axkamnepa DIP-nepekntoyatens naHenu B nonoxeHve ON):

Puc. 6.12. DIP-nepekntoyatens. xamnep 2 8 nonoxkeHmn ON

5. BKkaouMTe nuTaHWe naHenu. HauyHeTca 3arpyska npoekta ¢ USB flash. B 3aBucumoctn ot
pa3mepa NPOEeKTa, 3TO MOMKET 3aHATb AOCTAaTOYHOE A/ INTe/IbHOE BpeMs (BNAOTb 40 HECKONbKUX MUHYT).

6. BepHute BTOpOI Axkamnep DIP-nepekntoyatens naHenun B nonoxkeHune OFF:

Puc. 6.13. DIP-nepekntoyatens. xamnep 2 8 nonoxkeHmn OFF

64



6.5. Bbirpyska npoeKkra U3 naHenu

Bbll'py3Ka NPO€eKTa M3 naHesn BO3MOXHa TOJZIbKO B TOM Cay4dae, eC/in npeaBaputesibHoO 6bina
npounsseeHa 3arpy3ka npoexkTa C NOMOLbHO KOMaHAbl 3arpy3wrb MPOEKT C UCXOAHbIM KOAOM.

B 3TOomM cay4ae MMeeTcA BO3MOXHOCTb BbIFPY3UTb MPOEKT M3 MNaHenum B KoHurypatop c
MOMOLLbIO KOMaHAb! BbIrpy3utb NpoeKT. ECn Ha 3Tane 3arpy3Kkun Ha NPOeKT 6bl YCTaHOBAEH NapoAb, TO
OH noTpebyeTca ANA BbIrPy3KK NPOEKTa.

Faiin I Mpaeka [pocmotp  MHoTpymet

(1 Hoswit Ctr+M

= OmepeiTs ... Ctr+0
JaKpeITE

E CoopaHnTe Ctr+5

CoxpaHnTe KaK...
CoxpaHvTe © 3awmToi

JKcrnopT NpoekTa

ﬁ JarpysuTe NpoeKT Ctd+D

BEY 3arpysvTs ¢ MCXOOHGIM KOLOM

el Beirpysvts nposkT

Puc. 6.14. Boirpyska npoeKkrta 13 naHenu

Ob6pamume eHUMAHUe, YTO MpPU BbLIFPY3KE NPOEKTa 3HayeHua PSW perucrtpoB naHenu
o6HynstoTCS.
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7. OnucaHue rpadprUyecKkmnx 31eMeHTOB

7.1. TpaduKa (cTaTuueckue anemeHTbl)

Ob6pamume eHUMAHue, 4TO Npu £06aBNEHUM 3/1eMeHTOB U3 rpynnbl FpaduKa HeobxoaMMoO nNpu
3axkaTol JIKM onpegennTb pasmep 3/1EMEHTA, NMOC/e Yero OTNyCTUTb KAaBuwWwy mbiwn. Mpu gobasaeHun
anemeHToB JlomaHas/MHOroyronbHWK M IMHOMOyroibHMK C 3anoJHEHMEM Kaxgoe nocaeaytoliee

HaxkaTve JIKM 6yaeTt cospaBaTb HOBYHO TOYKY anemeHTa. [locneaHsa ToOuKka co3faetcs OBOWMHbLbIM
Haxatuem JIKM.

7.1.1. lnHna

Puc. 7.1. AipnbIK 1 BHEWHWI BUA, d3nemeHTa JIMHuA
AnemeHT JIMHMA Ncnonb3yeTca ANA 0TOOPaXKeHMsA HA IKpPaHe NaHeNN NPAMbIX IMHWUIA.
TUNMYHblEe NapameTpbl rpadUYecKoro alemeHTa onncaHbl B . 3.7.

YHUKaNbHble NapaMeTpbl onucaHbl B Taba. 7.1:

P

NMHKA @

Miarma |L|.EEET | Pamnnoxeﬁne|

Cmine UeneHan nuHas
TonwmHa i
MpospauHocTe (%) 0

QK ][ CimaeHa MpyMEHATE

Puc. 7.2. MapameTpbl anemeHTa JIMHUA, BKNaaKa JIuHua
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Tabn. 7.1. YHMKanbHble NapameTpbl 31emeHTa Jiunmua

Ha3saHue
Ne CKpUHWoOT OnucaHue
napameTrpa
1. Bknagka Jlnuuua
1.1. TonwmHa Tonuwna 1 TonwmHa TMHUN B NUKCENAX.
Mpo3payHocTb AMHMK (0 — NOAHOCTbIO
1.2. MpospauHoctk MpospayHocTs () p | Henpo3spauHa, 100 — NoNHOCTbIO
0,
(%) npo3payHa).
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7.1.2. Ayra

Puc. 7.3. AApAbIK U BHELWHWUI BMA 3n1emeHTa Ayra
dnemeHT [lyra ncnonb3yeTca ana oTobpakeHUA Ha SKPaHE NaHeNn KPUBbIX.
TunuyHble NnapameTpbl rpadpnUYecKoro snemeHTa onuncaHbl 8 N. 3.7.
YHUKabHble NapaMeTpbl ONMcaHbl B Tabn. 7.2:

yra B

Mubma | KoopmiHaTh |Ce+cmp | LgeT | Pacnunoxe.-HHe|

HauaneHan Touka KoHeuHan Touka
X [ =m bt 750
Y [ m Y 270
Y¥ron
Havana 90
KoHew 1]

QK ][ OmaeHa ] [MpAMEHITE

Puc. 7.4. NMapameTpbl anemeHTa [lyra, Bknaaka KoopauHarbl

Tabn. 7.2. YHUKaNbHble NapameTpbl anemeHTa Ayra

HassaHue
Ne Bahv CKpuHLWoT OnucaHue
napamertpa
1. Bknagka Oyra
1.1. | TonwmHa TonuwHa 1 TonwmHa N"MHUM B MUKCENAX.
Bknaaka KoopauHartol
2.

I'IapaN\eprl aTOM BK/1aAKN HOCAT MHd)OpMaLLMOHHbIVI XapaKTep U USMEHAKOTCA aBTOMATUYECKU NPU
U3MEHEHUUN KOOPANHAT AYyrn C NOMOLLbIO nepemelleHNA ONOPHbIX TOYEK.
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HauaneHaA Touka
HavyanbHan X 570 .
2.1. KoopAauHaTtbl Ha4anbHOW TOYKKM Ayru.
TOYKa v
160
KoHeuHaa Todka
KoHeuHan X 750 .
2.2 TouKa KoopAanHaTbl KOHEYHOM TOUKN AYTU.
Y 270
¥ron
2.3. Yron Havano 0 Yron HaKIoHa Ayru.
Korew 0
3. Bknagka Cektop
MpW HANMYUM TANIOYKK, INEMEHT
oTobparkaeTca B BUAE CEKTOpa:
3.1. CeKkTop [ Cexrop

Bknaaka 3anonHeHue

LaHHaA 8Kna0Ka 0ocMynHA MoAbKO NpuU HAAUYUU 2aA04KU 6 rin. 3.1.

MNossonsaer Bbl6paTb TUN U LUBET 3a/INBKU 3/1EMEHTA.

| THma I KoopanHaTs: I Cexrtop | 3anonHerme | Lser I Pacnonox.eﬂue|
4 PycyHoK SanonHAETCA UBETOM, BbifpaHHbIM
4, nonesosatensm!
Het

T —

ToueuHsIA

T
4[] v
= e
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7.1.3. MpamoyronbHUK, CKpyrieHHblii NPAMOYroabHUK, dAAnnc

Puc. 7.5. AApAblKK M BHELWHWUI BMA 31eMeHTOB MpamoyronbHUK, CKpyrneHHbIN NPAMOYroiibHUK, dAaunc

dnemeHTbl MpAMOYronbHUK, CKPyrneHHbld NPAMOYroNbHUK, DAAUNC UCMNOAb3yeTcas AnA

0TOBpaXKEeHNA Ha SKpPaHe NaHeAn COOTBETCTBYHOLLMX FEOMETPUYECKUX dUryp.
TuUnNUYHble NapameTpbl rpadpuUUYecKnX 31eMeHTOB onucaHbl B . 3.7.

YHUKanbHble NapameTpbl ONMcaHbl B Tabn. 7.3:

Mitwa | User I ZanonHeHue I PacnonoxeHune

Cmane LensHan nuHns

TonwwHa i

[ oK l[ OmagHa ] MpMMEHATE

Puc. 7.6. MapameTpbl anemeHTa MPAMOYronbHUK, BKNAaAKa JIMHuA

Tabn. 7.3. YHMKanbHble NapameTpbl 31emeHToB MpAamoyronbHuUK, CKpyrieHHblii NPAMOYroabHUK,

Annunc
Ha3saHue
Ne CKpuHLWoT OnucaHue
napameTpa
1. Bknagka Jinuua
1.1. | TonwmHa TonuwHa 1 TonwmHa KOHTYpa 3/1eMeHTa B NUKCensx.

Bknagka 3anonHeHue

MNosBonsaer Bbl6paTb TUN U UBET 3a/INBKN 3/1eMEeHTa.
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7.1.4. NomaHasa/MHOroyronbHuK

Puc. 7.7. ApAbIK 1 BHELHWIX BUA 3nemeHTa JlomaHasa/MHOroyronbHuK

dnemeHT JlomaHaa/MHOroyronbHuUK MCMosb3yeTca A1 MNOCTPOEHUA FeOMETPUYECKUX duryp
npoussosibHoM ¢opmbl. Kaxpgoe nocnepytowee Haxkatve JIKM Ha obnactb paboyero nons cosgaet
HOBYIO TOYKY 31eMeHTa. [NA OKOHYaHUsA co3aaHua ¢urypbl obaBbTe ee NOCAEAHIO TOUYKY ABOWMHbIM
HaxaTtnem JIKM.

TuUnuyHble NapameTpbl rpadrUYecKnX 31eMeHTOB ONMcaHbl B M. 3.7.

YHUKaibHble NapaMeTpbl ONMcaHbl B Tabn. 7.4:

i )

Nomanan @
MiHma | Leet |HDMEHEHFMHnernanMK Pacnunmnue|

710 P1=[54.62]
OMERAR | p2-[150,29]

Eii[iﬁ.%f]

0K ][ CmaeHa ] [MNpyMEHUTE

Puc. 7.8. MapameTpbl anemeHTa JlomaHaa/MHOroyronbHuK, sknaaxka JlomaHaa/MHOroyronbHuK

71



Tabn. 7.4. YHUKaNbHble NapaMeTpbl 31emeHTa JlomaHaa/ MHOroyronbHuK

HassaHue
Ne CKpUHLWoT OnucaHue
napamertpa
1. Bknagka Jlnuuua
1.1. | TonwwuHa TonuwmHa 1 TonwmHa KOHTYpa 3/1eMeHTa B NUKCeNax.
2. Bknaaka JlomaHaa/MHOroyronabHuK
Mpwn OTCYTCTBUM ranoyKku, nepsas n
2.1. | JlomaHaA [] Nomanasn nocnegHAA TOUYKa 3/1eMeHTa aBTOMATUYECKMU
coeauHAOTCA, 06pasys MHOTOYro/bHUK.
Yron noBopoTa anemeHTa (nosopoT
2.2 NosopoTt NPOMCXOANT NOCAe 3aKPbITUA MEHIO
napameTpoB 3/1eMeHTa).
Bknaaka 3anonHeHue
JlaHHaa 8KknadKa 8ocmynHa MosbKO fpu omcymcmaeuu 2aa04ku e nn. 2.1.
Mo3BonseT BbIOpaTh TUN U LLBET 3a/IMBKU 3/1EMEHTA.
()
| TharHuA I KoopouHatsi | Cextop | JanonHeHne | Lset | Pacnonox.eﬁue|
PMC','HUK SanOnNHAETCAH USETOM, BblﬁpaHHblM
nonesosaTenem!
3.
S —
TousuHeR
- T
4 n L
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7.1.5. MHOroyrosbHU1K € 3anosiHeHuem

-

Puc. 7.9. ApAbIK U BHELWHWUIN BUA 3neMmeHTa MHOroyrosibHUK € 3anoHeHuem

dnemeHT MHoOroyronbHuK ¢ 3anosiHeHUem UCNoab3yeTca 4Na 0To6pa)Keva Ha 3KpaHe naHenun

MHOTIOYyrosibHMKa € 3agaHHbiM YPOBHEM 3a/INBKU. Kaxpoe nocneaywouiee Haxatme NIKM Ha obnactu

paboyero nons co3gaeT HOBYH TOYKY 3/emMeHTa. [1A OKOHYaHWA co3daHua ¢urypbl cosgaite ee

NMoc/AeAHIO0 TOYKY ABOMHbIM HaxkaTnem JIKM.

TuUnuyHble NapameTpbl rpadrUYecKoro aiemeHTa onucaHsl B n. 3.7.

YHUKaibHble NapaMeTpbl ONMcaHbl B Tabn. 7.5:

MHOI’O}"I’OﬂbHHK € 3ancnHEHHEM

3amwexa | Uper | Pacnonoserme

HanpaBneHme SANMWEKKW

prBEHb SANWBKKA

Ceemxy BHWS ~1 Cnesa Hanmpaso

@ CHwzy BBEOX Crpaea Haneso

Cnpaexa

Puc. 7.10. MapameTpbl anemeHTa MHOroyroiibH1K € 3anoJIHEHUEM, BKaKa 3aUBKa

Tabn. 7.5. YHMKanbHble NapameTpbl 31emeHTa MHOroyroabHUK ¢ 3anoJHeHnem

HasBaHue

Ne CKpMHLUOT OnucaHue
napamertpa
1. Bknaaka 3anmBKa
HEHpEBﬂEHMESEHMBKM
HanpasneHue
1.1. P Caepxy BH1S Cnesa Hanpaso HanpaBneHue 3aA1BKMN 3NemMeHTa.
3a/IMBKM
@) CHusy BBEm Cnpaea Haneso
YpoBeHb
1.2. SaINBK YDOBEHE 3ENWBKK YpoBeHb 3aMBKN 3N1€MeHTA B NUKCeNAXx.
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7.1.6. PamKa

Puc. 7.11. ApAbIK U BHEWHWA BUA snemeHTa Pamka

dnemeHT PamKa ncnonb3yeTtca AN oTobparkeHMA Ha IKpPaHe MNAHENN KOHTYPOB NPAMOYIrobHOM
dopmbl.

TunuyHble napameTpbl rpadnYecKoro aieMeHTa onncaHol B n. 3.7.
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7.1.7. UsobpaxkeHue

Puc. 7.12. ApAblK 1 BHEWHUN BUA snemeHTa N3o6parkeHne
dnemeHT U306parkeHne Ncnonb3yeTca /18 0TOOPAXKEHWS HA SKPaHe NaHe M No/1b30BaTEIbCKUX

rpapuyeckunx dainos. Nogaeprkmsaetcs 6ObLMHCTBO NOMNYASPHbIX rpaduyeckmnx ¢opmatos (.jpg, .png,
bmpurt.ng.).

TuUnunyHble NapameTpbl rpadrUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHMKaNbHble NapameTpbl onucaHbl B Taba. 7.6:

( MzoBpaxerne @

Wzofipakerne | PacnonosxeHwe

[T MpozpauHocTs

(@ WzofpaxeHne

Macka

WameHuts

JanonHeHwne
@ PacTAHYTL

(71 PasmMHoxWTE

MoEepHYTE

[

[ Ok ] [ CmaeHa ] [ [pMrMeHITE ] [ Cnpaeka

Puc. 7.13. NapameTpbl anemeHTa U306pakeHune, BKkiagKka N3obparkeHune
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Tabn. 7.6. YHMKanbHble NnapameTpbl a1emeHTa U3obparkeHune

Ha3saHue
Ne CKpUHWoOT OnucaHue
napamerTpa
1. BknagKa U3o6parkeHune
Mpw Hannunm ranodkm Mpo3pavyHOCTb CTAHOBUTCA
aKTMBHbIM NapameTp MacKa, 419 KOTOpOoW C NOMOLLbIO
KHonku U3meHnTb (nn. 1.2) HeobxoamMmo BbIOpPaTh
0TpesaKTMPOBaHHOE UCXOAHOE U306parkeHme B YepHO-
6enom uBeTe. B pesynbtate K Macke byayT npMMeHeHbI
MpospauHocTs
LBEeTa MCXOLHOro M306paXkeHus.
1.1. | Mpo3payHoCTb @ WzofpaxeHne
) McxopHoe Macka Wzobpakenne ¢
| Macka vsobpameHue Npo3paYHOCTbH
natE I-!-'
: 2 ‘k
e ¥ 4 .
L P N k) | |
Bbibop rpadpuyeckoro paiina, otobpaxkaemoro
12.| Mawerms o110 9 1O
3N1EMEHTOM.
Tun macwTtabuposaHus rpadpuyeckoro dpaiia no
OTHOLUEHMIO K 3/IEMEHTY:
PacTaHyTb — rpaduyeckmin pann macwtabupyerca o
pa3MepoB 3/1eMeHTa;
JanonHeHne
" PasMHOXUTb — NN0LWaAb 31eMeHTa 3aMnoJiHAEeTCA
1.3. | 3anonuenne @ PacTanym MaKCMMaslbHO BO3MOXHbIM KOJIMYECTBOM KOMWii
~) PasmHoxmnTe rpaduyeckoro daiina.
MoEepHYTE
Yron noBopoTa asieMeHTa (NOBOPOT NPOMCXOAMT noce
1.4 MNMoBepHyTbL P ( P P A

3aKpPbITUA MEHIO NapaMeTpOoB 3nemeHTa).
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7.2. TeKct

7.2.1. CTaTUYECKUM TeKCT

Puc. 7.14. ApnblK 1 BHEWHWA BUA dnemeHTa TeKcr

dnemeHT CTaTUYECKUIA TeKcT ncnonb3lyerca OnAa 0T06pa)'KEHVIFI Ha 3KpaHEe naHenu
HENU3MEHAEMOTIO TEKCTA.

TuUnuyHble NapameTpbl rpadrUUYEecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl ONucaHbl B Tabn. 7.7:

Fs "y

CTaTMYECKWIA TEKCT | ) |
Tewet | UgeT I FacnonookeHue
[] MyneTMAZEMHE
InemenT CTanueckmidt TekcT MCNoNeSYeTCA ANA oToDpaxeHA -
Ha SKPAHE NAHENW HEMSMEHASMOrD TEKCTA.
[ WpwgpT ] [Cmnb WpKMETE Azt
] Bva BripaeHuBaHve
(") cneea ) ceepxy
Text @ no usHTPY @ No cepeovHE
(Dcnpasa () cHWsy
[7] BT BnmanocT
VIZMEHWUTE
0K ] [ Crmaeta ] [ MNprrmeHnTE ] [ Cnpaeka

Puc. 7.15. NapameTpbl anemeHTa CTaTUYECKKUIA TEKCT, BKNaaKa TeKeT
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Tabn. 7.7. YHMKanbHble NapameTpbl 31emeHTa CTaTUYeCKUii TeKCT

Ha3saHue
Ne CKpUHWoOT OnucaHue
napamerpa
1. BknagKa Tekcr
InemenHT CTatmueckuil TercT
WCNONE3YETCA OANA DTCIEDE)KEHMFI .
1.1. Teker Ha 3KpaHe NaHemnA TekcT, oTobparkaemblil 31eMEHTOM.
HEWSMEHAEMOrD TEKCTA
o Mpy HANMYUK FaNIOYKK, TEKCT 3EMEHTA
1.2. | MyAbTUA3bIYHbIN (] MyneTWASEMHI P ’
CTAaHOBMUTCA MY/IbTUA3bIYHBIM.
1.3. WpnoT WpwngpT Bbibop WwpndTa TEKCTa 3/1eMeHTa.
1.4. | Ctunb wpudTa CTMNE WpKpTa HacTpoiKu cTnna TekcTa afemMeHTa.
[aHHbIM NapamMeTp CTaHOBUTCA aKTUBEH
TO/IbKO MPY HaANYMKM ranodkm B nn. 1.2.
1.5. A3bIkK Asblin
CoaepKUT MyNbTUA3LIYHbIN TEKCT
3NemeHTa.
Bun
— Mpy HANMYUKM FaNOYKK, BOKPYT 31€MEHTA
16 B oTobparkaeTca KOHTyp. C NOMOLLbIO
e A KHOMNKM U3MEHUTb MOXKHO BblbpaThb
¢doHoBOE N30b6parkeHne afemeHTa.
WamernTs
Bripaenneatne
! Cresd -/ CEEPRY BblpaBHMBaHME TEKCTa OTHOCUTENbHO
1.7. | BbipaBHMBaHMe
@ no ueHTpY (@ No cepeaMHe 3/1eMeHTa.
| cnpaea ) CHW=Y
MpW HANMYUKM FANOYKM MOXKHO BblOpaTh
[ Bt Bmmoc™ 6UT, 3HaYeHne KoToporo byaet
1.8. | BuT BUAMMOCTU onpeaenatb BUAMMOCTb 31eMeHTa

(BbIKN1 — anemeHT HeBnamm, BKN —
3/IeMEHT BUAEH).
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7.2.2. AMHaMUUYECKUN TEKCT

3] ¥

AA
HOMEp AHHAMHYECKOT O TEKCTA HOMEp OHHAMHYECEOT ¢ TEKCTA

- Junamugeckni Texct 1 Dunamugeckuil TereT 2

Puc. 7.16. ApAblK U BHELWHWUNA BUA sneMeHTa JUHAMUYECKUIA TeKCT

dnemeHT [MHAaMMUECKMIi TeKCT WCnosb3yetcA Ana OTobparKeHMA Ha 3KpaHe naHeau
AVNHAMMYECKOro (M3MeHAIWEerocs B 3aBUCMMOCTM OT 3HAYEHWs MPUBS3AHHOrO PEerucTpa) TeKcTa.
dnemeHT MOXKET coaepKaTb A0 16-TU Pas/INYHbLIX TEKCTOB.

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHWKanbHble napameTpbl UAEHTUYHbI NAapaMeTpPpaM 3/1EMEHTA Tekcr.
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7.2.3. BapnauMOHHbINA TeKCT

vy ]

HoMmep BapHalHOHHOTO TEKCTA bl Homep BapHalHOHHOTO TEKCTA s

Bapuanuonswi texer 1000 Bapuaguonswi terer 2000

Puc. 7.17. AApNbIK U BHELHWI BUA 31eMeHTa BapnaLOHHbI TeKcT

dnemeHT BapMALMOHHDBINA TEKCT UCMONb3yeTca AJ1A OTOOpaKeHUs Ha 3KpaHe naHeu
AVNHAMMYECKOro (M3MEeHAIWEeroca B 3aBUCMMOCTM OT 3Ha4YeHMs NepemMeHHOM) TeKkcTa. B oTanuume ot
anemeHTa JMHAMMYECKMI TEKCT, KONMYECTBO TEKCTOB KOTOPOro orpaHuyeHo 16-i0, BapuawuuOHHbIM

TEKCT MOXKeT coaepKaTb A0 65536 coobuieHnit (B AnanasoHe -32768...32767).
TunuyHble napameTpbl rpadnYecKoro aieMeHTa onncaHol B n. 3.7.

YHUWKanbHble NapameTpbl MAEHTUYHbI NapameTpam 3/iemeHTa TeKCT.
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7.2.4. beryw,an CTPOKa

CoobmMeHHe 1

THIH:

CoObMeHHEe 2

CoobmMeHHEe 3

Puc. 7.18. ApAblK 1 BHEWHUI BUA snemeHTa beryw,ana cTpoKa

dnemeHT berywaa cTpoka ncnosnbsyerca gaA 0To6pa>+<eva Ha NaHen nepemellarowmnxca no

FOPM30HTaA/IbHON OCU TEKCTOBbIX COO06LWEeHUI. NMoMMMO GUKCUPOBAHHOTO TEKCTa, B CTPOKE MOMKHO
0TOOpPa3snTb BAPMALMOHHBLIA TEKCT M 3HayeHus pernctpoB. Ona pobaBneHWsa HOBOro coobluieHus,
HaxkmuTe MKM Ha nyctom none Bknagku CoobueHue n Bbibepute KomaHay HoBoe coobweHue. s
co3aaHuA coobuleHus, HaxkmuTe NMKM Ha cooTBeTcTByOLLEN AYeiKe (cm. puc. 7.19).

TuUnuyHble NapameTpbl rpadrUUecKoro afiemeHTa onucaHbl B n. 3.7.

YHMKanbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Tabn. 7.8:

Berywan ctpoka

CooBwenwe | Inement

BuT ympaenexmA

Copgepaque

MokaseieaTe Boer og_oofwerne 1

MokazeiEaTs B-:ern.aTe:cﬂDD.DD

MNokaseieaTe BoerogCoofwere 3

| G| P —

MNokaswieaTs BCErag

JoBaenTe TekCT

JoBaenTe BapHALIMOHHBIA TEKCT

JoGaenTe 3HAYEHNE pETNCTPA

Puc. 7.19. HacTpoliku anemeHTa berywaa crpoKa, Bknagka CoobweHue
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Tabn. 7.8. YHMKaNbHble NapameTpbl 31emeHTa berywias cTpoka

Ha3sBaHue
Ne CKpUHWoOT OnucaHue
napamerpa
Bknagka CoobueHue (cm. puc. 7.19)
Ha atolt BKnaake dopmunpyetcs coaepkaHne coobuieHnit, otobpaxkaembix anemeHTom. na
nobasneHusa HoBoro coobuleHus Haxkmute NMKM Ha nycTtom none BKAaAKKN U BbibepuTe KomaHAay
1 HoBoe coobuweHue. Mocne storo HaxkmuTe MKM Ha adelike ctonbua CogeprkaHue 1 Bbibepute
" | TMN cOAepP>KMMOro — TEKCT, BapUALMOHHbIN TEKCT MM 3HaYEHMe perncrpa (Mx napameTpsi
OnucaHbl B COOTBETCTBYIOLWMX NYHKTax). O0bpamume eHUMAHUe, YTO B COOBLLEHMMN MOXKHO
OHOBPEMEHHO BbIBOANTb HECKO/IbKO 3K3EMMIAPOB COAEPHKMMOT0, MPUHAANEKALLNX PA3HbIX
TMnam. B ctonbue BUT ynpaBneHuUa ¢ NomMoLLbto ABOMHOro HaxkaTnsa JIKM MoKHO yKasaTb buT, ube
3HauyeHue byaeTt onpeaenatb BUAMMOCTb cTPoKM (BK/ - Buanma, BbIK/ - HeBuamma).
2. Bknagka dnemeHt
KooppgmnHaTa anemeHTa no
2.1. | PacnonoxeHue (Y) PacnonooxeHue (Y} 140 BEPTUKANBHOM OCH.
PaccTtonHMe mexay coobLeHnsmu
2.2. | War coobuieHnii War coobiueHii 50 CTPORM B MUKCENAX.
BpemsA NoNIHOTo UMKAa NPOKPYTKM
CkopocTtb ) P 4 POKPY
2.3. Lbtkn npokpyTiw 100/ 1 cex. | cTpokm (1—-100c, 10-10c, 100 -
NPOKPYTKM
lcurna.).
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7.3. Nepekntouatenu/UHauKaTopbl

7.3.1. UHpukarop

Puc. 7.20. ApAblK 1 BHELWHWI BUA 3nemeHTa UHgUKaTop

InemeHT MHAMKaTOp ncnonb3yetca Aana 0To6pa>+(eva COCTOAHMA nNpuBA3aHHOIO 6MTa
(BKN/BbIKN).

TuUnuyHble NapameTpbl rpadUUYecKoro afemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMUeckoro anemeHTa onuncaHbl B Tabn. 7.9:

i )

WMugukatop @

Muranme I Uset | Pacnonoxetne |
PervcTp anemeHTa | MHavkaTtop
Bug
@ BKN MzreHmnTs
(7 BEIKN BuinuoTexa
Bummeii CoxpaHWTs BKMA

MeononesoeaTe TeKCT

[ MyneTAsEMHEIR

BKIN

1 ' I I I

’ LIJqu:lT] [Cmnb WpMchTa Azbiri

BelpaeHreaHne

™) cnesa i) crepmxy
(@ no weHTpY @ no cepemHe
() cnpaea () cHusy

[7] Bt BMmamoci

[ Ok J[ CmaeHa MpUMEHTE

Puc. 7.21. MapameTpbl anemeHTa UHAMKATOP, BKNaaKa UHAKKaTOp
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Tabn. 7.9. YHMKaNbHble NapameTpbl anemeHTa UHAMKaTOp

HasBaHue
napamerpa

CKpuHLWoT

OnucaHue

Bknagka UHauKaTop

1.1.

Bupg,

@ BKN
BLIKI

| Bumameiia

Wamernts
BuinuoTexa
CoxpaHuTe Bua

BK/1 — HacTpoiKa BKAOYEHHOTO COCTOAHMSA
3/IeMeHTa;

BbIKJ1 — HacTpoiKa OTKAKYEHHOr0
COCTOAHUA IN1EMEHT];

M3meHUTb — BbIOOP M306parkeHUs
anemMeHTa 13 WwabnoHoB anemeHTa (WabnoH
onpeaensieT oba cocToaHMA);

bubaunoreka — BbIbop n3obpaxkeHUs
3NeMeHTa U3 bUbAMOTEKM 31eMEHTOB (ans
KaXXg0ro U3 CoCTosiHuI);

CoxpaHUTb — COXpPaHeHMWE TeKYLLEero
N306parkeHnna aniemeHTa B bubanoTteky
3/1IEMEHTOB;

CKpblTb KHONKY — NP HaIM4YNUU rasiouvKku,
91EMEHT CTaHOBUTCA HEBNOUM ONA
nonb30BaTENA, HO MPUN 3TOM COXPaHAET
cBoOKO d)yHKLI,MOHaJ'IbHOCTb.

1.2.

Mcnonb3oBaTb
TeKCT

| Mcnonezosate TekcT

MyneTMASEINHEI

BKI

Wpmept | | CTine wpueTa Akl

BripaeHusaHre

cnesa
@ no ueHTPY

cnpasa

ceepy

@ no cepeaHe

CHUSY

TeKCT anemeHTa (PasAnYHbIN A8 COCTOAHNIM
BK/1 v BblK/), HacTpoliku ero wpudTa,
CTUAA U BbipaBHMBaHUA. Mpu Hanuunm
rano4kmM MynbTUA3bIYHbIA, TEKCT SN1eMeHTa
33[aeTcA B MeHI0 fI3bIKM.

1.3.

but
BUAMMOCTHU

BT BUmAMOCTH

MpW HANMYUM raNIOYKN MOXKHO BbIBpPaTb BUT,
3HayeHuMe KoToporo byaeT onpeaenstb
BUAMMOCTb 31emeHTa (BbIK/1 — snemeHT
HeBnaum, BKJ1 — anemeHT BuaeH).

Bknagka Muranue

2.1

Ycnosue
MUraHua

Yenoswe MaraHna

@ Hukorna

korma BKTT

rworna BEIKN

PeXXmm muraHma asnemeHTa:

HuKorpa — aneMeHT HUKOT4a He MUTaeT;
Korga BKJ/1 — anemeHT muraet BO
BK/toYeHHoM (BKN) cocToAHMu;

Koraa BbIK/1 — anemeHT muraet 8
oTKAtoYeHHOM (BbIK/T) cocTtosHuu.
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CiopocTs

2.2. CkopocTb @ Memnerro @ Buictpo CKopOCTb MUTAHUA MHANKATOPA.

7.3.2. Mepeknioyarenb

BRI

Puc. 7.22. Aipnbik 1 BHEWHUI BUA 3nemeHTa lNMepeknoyarennb

dnemeHT [Mepekniovatenb WCnoab3yeTcA ANA M3MEHEHMA COCTOAHWA BblbpaHHOro 6wuTa.
(BKN/BbIKN).

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUWKabHble MapameTpbl rpadprMyeckoro snemeHTa onuncaxbl B Taba. 7.10:

i

Mepexniouatens @

FerucTp anemeHTa | [eitcTene | KHonKa I Liget | PEIEI'IDJ'ID.‘JK.EHHE.'|

MNepeknioyeHWe BWTa B COCTOAHWE

TVBEN D) BRIKN @) Wreepcwa () BEDN, noka HaxaTta

oK ][ Crmaena MpumeHTe

Puc. 7.23. NapameTpbl anemeHTa MNepeknovaTtennb, BKNagKa Jeicteue
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Tabn. 7.10. YHMKanbHble NapameTpbl asiemeHTa MepeKkntouarenn

Ha3saHue
Ne CKpUHWoOT OnucaHue
napamertpa
1. Bknaaka Oeucreue
[JevictBue, BbINoHAEMOE NpuU
HaXXaTUW Ha SNEMEHT:
BK/1 — nepekntoyeHne 6uta B
coctosiHue BKN;
BbIK/1 — nepekntoyeHmne 6uta B
coctosiHue BbIK/T;
MNepekntoveHune n
EpEK NIDYEHNE G1Ta B COCTORHKE
1.1 6uTta B
BKIT () BBIKIT @ Whsepens () BKTl noxanaxara | UYHBEPCUA — NEpPeKNOYEHNE 3/1eMeHTa
COCTOsIHUE

B COCTOSIHWE, MPOTMBOMNOJIOXKHOE
TERyLemy;

BK/1, noka Ha)aTta - nepekatoyeHune
6uTa B coctoaHue BK/1 Ha Bpems
3a)KaTuA 3NleMeHTa, nocne
OTNYCKaHWA — NepeKktYeHne B
coctoaHue BbIK/I.
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7.3.3. Mepekniouatenb C MHAUKaLUei

Puc. 7.24. ApnblK 1 BHEWHU BUA snemeHTa Mepekntoyatenb ¢ MHAUKauuen

dnemeHT MepeKknoyatenb ¢ UHAUKALMENH UCNONb3YeTCs AN OTOOPAXKEHUA U NEepPeKNOYEHUS
coCToAHUIA npuBA3aHHbIX 6uT (BK//BbIKN). K 3nemeHTy MoKeT 6biTb MNpuBA3aH Kak OAuH 6uT

(oTobpaxkeHne 6uTa 1, nepekntoyeHme 6uTa 1), Tak n aABa (oTobpaxkeHue 6uta 1, nepeknoyeHne buta
2).

TuUnuyHble NapameTpbl rpadrUYecKoro afiemeHTa onucaHsl B n. 3.7.

lMNoCcKoNbKy anemeHT aBnaeTcA KOM6MH3LI,VIGVI anemeHToB_MHAMKATOP M [NepekatoyaTesnb, TO ero

YHWUKaZbHblE NapaMeTpPbl ONMMUCaHbl B COOTBETCTBYOLWNX MYHKTaAX.
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7.3.4. Nepexopn Ha 3KpaH

Puc. 7.25. ApAblK 1 BHewWHUN BUA snemeHTa Mepexoa Ha aKpaH

dnemeHT Mepexoa Ha 3KpaH npeacTaBnseT coboil KHOMKY, HaxaTMe Ha KOTOpYl MPMBOAMT K
cmeHe oTobparkaemoro naHe blo 3KpaHa.

TuUNUYHble NapameTpbl rpadrUUYEecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpapuUUeckoro anemeHTa onncaHbl B Tabn. 7.11:

Mepexos Ha 3kpaH =l

DeitcTeme | Knonka | LseT | Pacnonoxexwe

|0 zkpara 1
Pesiam
@ bes es0ma napona
_) C eBoAOM Napona

Knaewatypa

KnaewaTypa_6(

(00) [Omma] [roweer

Puc. 7.26. NapameTpbl anemeHTa Nepexoa Ha aKpaH, BKnaaka Aeicreue

Tabn. 7.11. YHMKanbHble NapameTpbl asiemeHTa Mepexopn, Ha 3KpaH

HassaHue
Ne CKpUHWoOT OnucaHue
napamertpa

1. Bknaaka feiicrBue

Homep 3KpaHa, Ha KOTOpPbIN OCyLLecTBAAeTCA

1.1. ID aKpaHa ID zrpanHa 1 nepexoda.

PeXXMM [0CTyNa K SNeMeHTY:
Pexam
C BBOAOM Napons — ¢ naponem Nto60oro ypoBsHs.
B OT/IMuMe OT CTaHAAPTHOM CXeMbl NapOAbHOrO
@ C sBomom napons [0CTyNa, B JAHHOM C/lyyae He TpebyeTca
npeasapuTenbHasa ayTeHTMdUKauma
nonb3oBaTena.

Bes eeopa naponn
1.2. Pexxum P

88




7.4. Qucnnen

7.4.1. Uudposoit aucnneii

Puc. 7.27. ApAabiK 1 BHEWHWUI BUA anemeHTa Lludposoit aucnneit

dnemeHT UudpoBoi Aucnneit wncnonbsyerca gaa OTOOpParKeHWUA UYWUCAEHHOTO 3HauyeHwus

NPMBA3aHHOrO perncrpa.
TuUnuyHble NapameTpbl rpadUUYEecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro snemeHTa onuncaHbl B Taba. 7.12:

s \

Lingposoit gncrnnei &3]
PervcTp snemetta | [vcnneit | WpmegpT | Uget | Pac:nonoxeﬁue|
Fopmar Paspranocts
) Dec ) Hex Beero sHakos 5
() Float @ Unsigned OpofiHan yacts 0
B BripaEHUBaHWE
) o ueHTDY (@ no cepemmHe

[C] NMuHefiroe mMacwTatuposaHie

MeTourmic Pesynbtat
Tun Dec
Marciarayna 100 Maw oy 1000
PerueTp PerucTp
WlaHmayma 0 IiHmrym 0
Perwctp Pervctp
[ BT BUDAMOCTI [ C semywmm Hynem

0] (o) (omowr

Puc. 7.28. NapameTpbl anemeHTa Ludposoii gucnnein, sknagka OQucnneit
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Tabn. 7.12. YHMKanbHble NapameTpbl asiemeHTa Lludposoii gucnneii

HasBaHue
napametpa

CKpuHLWoT

OnucaHue

Bknagka Aucnneit

1.1

dopmat

PopMaTt

Dec " Hex

Float @) Unsigned

dPopmaT AaHHDbIX,
OTOBparkaeMbIX 3/IEMEHTOM:

Dec — Le10uNCNEHHbI
3HAKOBbIN;

Float — c nnaBatoueit TOYKow;
Hex — wecTHagLaTepUyHbIi;
Unsigned — uenoyncneHHbIn
6€e33HaKoBbIN (TO/IbKO
NONIOXKUTEbHbIE 3HAYEHMA).

1.2.

PaspagHocTb

PaspRoHocTE

Bcero sHakos h

DpofHas yacts 1]

MosHOEe KO/IMYECTBO 3HAKOB,
oTobparkaemblix 31eMeHTOM, U
KO/IMYECTBO 3HaKOB,
oTobparkaembix nocne
3anATomn.

1.3.

Bupg,

Buo

Mzmernts

Mpw OTCYTCTBMM ranouKMy,
anemeHT He nmeeT ¢oHa. MNpu
Ha/IMYMM — MOXKHO BblOpPaTb
¢$oHOBOE N306pakeHme u3
Wab1oHOB 31eMeHTa C
NMOMOLLbIO KHOMKW U3MEHUTD.

14.

BblpaBHMBaHUe

BripaenvBaHWe

lcneea | cBepXy
~1 Mo UEHTPY @) no cepegMHeE

@ cnpaea ~1 CHWSY

I'opmaoHTaanoe n
BE€pPTUKa/ZIbHOE BbipaBHMUBaHWNE
obnactu BblBOa 3/1EMEHTA.
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V| Muneittoe macwTabuposatue

JInHeHoe macwTabupoBaHue
oTObOparkaemblx 3HaYEHUN.

[na Ncxo4HbIX AaHHbIX
(3HaueHwui perucTpa,
NPWBSA3AHHOIO K 3/IEMEHTY),
yKasbiBaeTcsa Tmn (cm. nn. 1.1)
N BEPXHUIA/HUMKHUI Npegen.
BmecTo PpuKCMpOoBaHHbIX
3HAYEeHMIM MOXKHO YKa3aTb
COOTBETCTBYHOLLME PETUCTPDI.

Ona pesynbTata
(oTobparkaemoro 3HayeHus)

WaTasrinc Pesynetar YKa3blBaeTCA BEPXHUIA/HUKHWNI
Tun Dec v npegen. Bmecto
NnHenHoe Marceuryra 0] Makcmym 100 OUKCUPOBAHHbBIX 3HAYEHUM
1 . 5 . Pervctp Pervctp
macwTtabupoBaHue MOXXHO YKa3aTb
MitHirayn 0 MitHirayn 0 COOTBETCTBYHOLLMNE PErNCTpPLI.
Perwctp Pervctp
Mpumep:
McToyHumK: MunH.=0, Makc.=10
PesynbTat: MnH.=0, Makc.=100
Ecnu pernctp, NnpmBA3aHHbIN K
3NIeMEHTY, NPUMET 3HaveHune 5,
TO Ha gucnnee byaet
oTobparkeHo umcno 50. Ecam
perncrtp npMmet 3HavyeHue 15,
TO Ha gucnnee byget
oTobpaxeHo yncno 100
(BepxHuit npegen).
MpX HaAMYUM TANIOYKN MOXKHO
Bbl6paTb 6MT, 3HaYEHUe
KOoToporo bygeTt onpeaenatb
1.6. but BuanmocTun BT BMaMMocTH P YA PEA
BUAMMOCTb 3nemeHTa (BbIK/ —
anemeHT HeBuagmm, BKJ —
3/IeMEeHT BUAEH).
Mpn HaAMYKMKM ranoYku, nepes,
3Ha4YeHMeM permcTpa
oTObOparkalTCcA BeayLmne Hyan
1.7 | Ceaywmm Hynem C BeAyLIAM HyNEM (nx uncno 3aBucKUT oT

Ko/M4ecTsa umop
0TO6pPaKAEMOro 3HaYeHUA U
HacTpoek nn. 1.2).
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7.4.2. ABapuiiHblii gucnnei

Puc. 7.29. ApAbIK U BHELWHWUI BUA 3n1eMeHTa ABapuiiHbIA gucnaei

dnemeHT ABapMiiHbIA Aucnaei UCNoONb3yeTca AN OTOOPaAKEHMA M KOHTPOAA UYMC/IEHHOTO
3HaYeHua NPMBA3AHHOIO pernctpa. B cnyyae, ecnv 3HaueHue BbIXOAMT 33 3a4aHHbIe TPaHULbl, 3/1EMEHT
HaYyMHaAEeT MUraTb.

TuNMYHble NapameTpbl rpadUYEecKoro alemeHTa onncaHbl B . 3.7.
MapameTpbl BKNAAKW [ucnaen onmcaHbl B Tabn. 7.12.

YHUKanbHble NapameTpsbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.13:

o o

CWMrHaneHbBIA AUCMAeR @
lpmsT | Lget I FacnonoseHwe |
FerucTp anemeHTa | Oucnnei | Iwanason
Makcuryma

[] Brnoumme

FHaverme | 10[

MiaHkrayM

[T B

JHaueHwe |

QK ][ CmaeHa MpuMeHnTE

Puc. 7.30. MapameTpbl aiemeHTa ABapuiiHblii gucnnein, Bknaaxka AiuanasoH
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Tabn. 7.13. YHMKanbHble NapameTpbl 3iemeHTa ABapuiiHblii gucnneii

Ha3saHue
Ne CKpUHWoOT OnucaHue
napametpa
1. Bknagka AuanasoH
Marcryma -
BepxHAa aBapunHaa ycTaska. Ecam
Brnioun s 3HaYeHMe NPMBA3AHHOIO PerncTpa
1.1 Makcmmym P P P
60nblUe AaHHOrO YMCNA, TO 3NEMEHT
Fnauenve | 100
HaYMHaeT muraTb.
MiaHMryA .
HWXXHAA aBapunmHaAa ycTasKa. Ecaun
BremounTs 3HayYeHume NPMBA3aHHOTIO pernucrpa
1.2 MUHUMYM P P P
MeHbLUEe AAHHOrO YMCANA, TO INEeMEHT
3riaueHie | [ HauMHaeT MuraTh.

7.4.3. TeKcToBbIVW gucnaen

CEL

Puc. 7.31. ApAbIK 1 BHeLWHWUIA BUA snemeHTa TeKCToBbl aucnneii

dnemeHT TeKCToBbIN AVICI'IHEVI ncnonb3yetca AanAa OTO6pa)KEHVIF| TEKCTOBOIo 3HayeHwuA

NPUBA3aHHOIO PeErncTpa.

TuUnuyHble NapameTpbl rpadrUYecKoro afiemeHTa onucaHsl B n. 3.7.

MapameTpbl BKNaAKK Oucnaen onuncaHbl B Taba. 7.12.
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7.5. BBOA, AaHHbIX

7.5.1. Undposoii BBOA

5]

£
£
a4
| et

Puc. 7.32. ApAbIk 1 BHellHW BUA snemeHTa Liudposoit BBog

dnemeHT Lindposoit BBOA MCMONb3YeTCA A/ BBOAA W OTOOPAXKEHUS UMCNEHHbIX 3HAYEHWI
NpMBA3aHHbIX perncTposB. K anemeHTy MoKeT 6biTb NpuBA3aH Kak oAuH pernctp (oTobpaxkeHue
pernctpa 1, BBoA 3HaYeHMA B perncTtp 1), Tak v asa (oTobpaxkeHune pernctpa 1, BBOA 3HaYeHMA B PErncTp
2).

TuUnuyHble NapameTpbl rpadrUUYecKoro afiemeHTa onucaHsl B n. 3.7.

MapameTpbl BKNagkuM [Aucnneit onucaHbl B Tabn. 7.12. Mpu Hanuumm ranodkm CKpbiBaTb
CMMBO/Ibl, OTO6PaKaEMOE 31eMEHTOM 3HaUYEHWE NPEeACTaBAAETCA B BUAE K3BE3A0UEK» (*¥***),

YHUKanbHble NapaMeTpbl 3/IeMEHTa ONucaHbl B Tabn. 7.14:
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Beoga gaHHb

| Pervctp anemedta | Icnneit I Macwratnposarie

Beon nanHsD: | WpweT I LeeT I FacnonookeHwe

[ Napons

Vposerb | YpoBeHs1

[ Bur ysepomnerus

[ Bepocia mpenen [ Hiskri mpeen
100
Pernetp PerucTp

KnaewaTtypa

088
EIEIF)

SE&.

i QK ] ’ Omaena ] [ [MpuraeHTe ] ’ Cripaexa ]

Puc. 7.33. NMapameTpbl anemeHTa Liudposoii BBoA, BKNaaKa BBoa, AaHHbIX

Tabn

. 7.14. YHuKanbHble napameTpbl anemeHTa Liudpposoii BBoA,

Ha3saHue
Ne CKpMHLUOT OnucaHue
napameTtpa
1. Bknagka Beopg AaHHbIX
Mpn HaAMUYUK ranouKu,
[ Napons [OCTYN K 3N1eMeHTY 3aluuLieH
1.1. MNaponb Yposer | YposeHs naponem. Peanunsauma
NaponbHOro AOCTyrna onnucaHa
8n.9.4.
Mpu HaAMUYUK ranouKu,
MOKHO BblbpaTb 61T, B
KOTOpbI ByaeT 3anucbiBaTbCA
1.2. | but yBegomneHusn [T BuT ysepoMneHna P ya

3HayeHue BKN (1) B cnyyae
BBOZA HOBbIX AAHHbIX C
NOMOLLbIO 3/1IEMEHTA.
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1.3.

BepXHUI/HUMKHMIA
npeaen

[ Bepoami mpenen

s
Ul

Peructp

[] Hieravia mpegen

]

PerucTp

BepxHWiA/HUKHWUI Nnpeaen
3HAYeHUI, KOTOPblE MOXKHO
BBECTM C MOMOLLbIO
anemeHTa. Bmecto
OUKCUPOBAHHbBIX 3HAYEHUM
MOXHO YKa3aTb PErncTpbl.

1.4.

Knasunartypa

Knaewatypa

Mpwn HaNUYUKU raNoYKK,
MOYHO BblBpaTb BHELUHWUIM
BWUA, BCMN/1bIBAKOLLEN
KNaBMaTypbl, KoTopas
NosiIBASETCA NPU HaxKaTUK Ha
3/1eMEHT U UCNOoNb3yeTca ANn
BBOJa 3HauyeHui. Mpu
OTCYTCTBUM TasIoUKM,
KNaBMaTypa NoaBAATbLCA He
byaeT; B 3TOM C/ly4Yae BBOA,
MOYHO OCYLLECTBAATb C
NOMOLLLIO 91eMeHTOB Beog,
ASCII cumBonos
(npepBapuTenbHo TpebyeTca
[,06aBUTb UX Ha 3KPaH U
HaCTPOUTD).
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7.5.2. TeKcToBbII BBOS,

E]
£
£
a

g8a8
880
A088
AAA0

Puc. 7.34. ApAnbIK U BHELWHWUI BUA, 3nemeHTa TeKCToBbIii BBOA,

dnemeHT TeKCTOBbI BBOA WCMO/Sb3yeTcA A/ BBOAA M OTOOPAKEHUS TEKCTOBbIX 3HAYEeHWi
NpMBA3aHHbIX perncTpoB. K anemeHTy moKeT 6biTb NpuBA3aH Kak oAuH pernctp (oTobpaxkeHue
peructpa 1, BBoA 3HaYeHMA B pernctp 1), Tak 1 asa (oTobpakeHune pernctpa 1, BBoA 3HaYeHMA B PerncTp

2). OnAa BBOAA KUPWJIMYECKUX CMMBOJIOB BbibEepMTE B HACTPOMKax 3/1eMeHTa COOTBETCTBYIOLLYHO
KnaBuaTypy.

TunWMYHble napameTpbl rpadpUYecKoro asiemeHTa onmncanbl B n. 3.7.

YHUKabHble NapaMeTpbl 3/IeMEHTa OnucaHbl B Tabn. 7.15:

TekcToBRIN BEOS M
| PerwcTp anemerta | Dycnneit | LWpmepT I Lser I Pamonox.eo—me|
Bua BripaeHueaHne
() cnesa () ceepry
@ no ueHTPY @ no cepemHe
() crpasa ) crusy
MsmeHnTs....
Mapons But yeegomneHua
YposeHs
e ] R T
Knaeuatypa
Knaswatypa_60007 -

A8AAAAAAAA
HHABAAROEE
BAAAAARBNARN
ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

I 0K I [ CmveHa ] | MpureruTs | [ Crpaexa ]

Puc. 7.35. MapameTpbl anemeHTa TEKCTOBbIN BBOA, BKAaAKa Aucnneii
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Tabn. 7.15. YHMKanbHble NapameTpbl 3iemeHTa TeKCTOBbIN BBOA,

HassaHue
napamerpa

CKpuHLWoT

OnucaHue

BknagKa Beoa AaHHbIX

1.1.

Bupg,

Bun

—

MameHTs.

Mpu OTCYTCTBMM rasiouKM, 31EMEHT
He umeeT ¢oHa. Mpu Hanmumm —
MOKHO BblbpaTb GOHOBOE
n3obparkeHne u3 wabnoHos
3/1eMEHTA C MOMOLLbIO KHOMKM
U3meHUTb.

1.2.

BblpaBHMBaHUe

BripasHneaHie

0 ceepxy

@) no cepemHe

() cnesa
(@) no ueHTDY

() cnpasa () cHusy

I'opmaoHTaanoe 1N BEPTUKa/IbHOE
BblpaBHMUBaAHNE obnactu BblBOAa
31EMEHTa

1.3.

Maponb

[ Mapone

YpoEeHs YpoeeHe 1

MpX HaAMYKUM ranoYvKK, OCTYN K
3/IeMEHTY 3aLMLLEH NAPOIEM.
Peannsaumsa naponbHOro gocTtyna
onucaHa s n.9.4.

14.

but yBegoMNEeHNA

[ BuT yBenomMnennn

Mpy HaAMYUK FTaNIOYKN, MOXKHO
Bbl6paTb 6MT, B KOTOpPbLIN ByaeT
3anucbiBaTbcA 3HadYeHne BK/ (1) B
C/ly4ae BBOAA HOBbIX AAHHbIX C
MOMOLLbIO 3/1eMeHTa.

1.5.

but BnaumocTun

[] But BuAMMoc ™

MpW HaMYUM TASIOYKM MOXKHO
BblbpaTb 6UT, 3HaYE€HUE KOTOPOro
byneT onpesenaTb BUOUMOCTb
anemeHTa (BbIK/1 — anemeHT
HeBuauM, BK/1 —anemeHT BUAEH).
HeBMANMOCTb HOCUT
dYHKUMOHaNbHbIN XapaKTep, T.e.
3/1EMEHT He pearnpyeT Ha
HakaTue.

1.6.

KnasuaTtypa

Knaewatypa
Knaewatypa_&0007 -

888888886
S8 A8 8E

BEOREREEE
ElFE I se] j5

Ak

[

MpW HaIMYUK TANIOYKN, MOXKHO
Bbl6paTb BHELIHWIA BUA,
BCMN/IbIBAOLLEN KNaBMATYPbI,
KOTOpan NOABAAETCA NPU HaxKaTUn
Ha 3/1IeMEHT U UCNO/Ib3yeTcs aNn
BBOAA 3Ha4YeHWUM. Mpu oTcyTCcTBUK
rano4Kku, KNaBMaTypa NoABNATLCA
He byZeT; B 9TOM C/ly4ae BBOL,
MOHO OCYLLECTBAATH C MOMOLLbIO
anemeHTOoB BBoa ASCIl cumBo10B
(npeaBapuTenbHo TpebyeTcsa
[00aBUTb UX HA 3KPaH U
HaCTPOUTb).
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7.5.3. Onepauuu ¢ AaHHbIMU

Puc. 7.36. ApAbIk 1 BHEWHUI BUA 3nemeHTa Onepauum ¢ A4aHHbIMU

dnemeHT Oﬂean,VIVI C AAHHbIMU NCNONb3YyeTCA ANA BbINONHEHUA apmd)memqecr(mx onepau,mﬁ
CO 3Ha4YeHneM perncrTpa nNo HaXaTuo Ha INNIEMEHT.

TunuyHble NapameTpbl rpadrUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKabHble NapaMeTpbl 3/IeMEHTa ONuMcaHbl B Tabn. 7.16:

i "

Onepaumm ¢ JaHHBIMK @
Pervctp aneme.-i-nal OeitcTene | KHonka | Lget | PEICTIDJ'IDJK.EHHE|
PYHKLMA
&+ Gk (S @ lMpuceonTL
Onepann 0
PopmaT
@ Dec | Hext | Float (7 Unsigned
[] Bepurmit npenen [ Huermia mpenen
Peructp Peructp
[ (0] ] [ Cmaena MprMeHTE

Puc. 7.37. NapameTpbl 3nemeHTa Onepauyum ¢ gaHHbIMU, BK1a4Ka JeAcTBue
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Tabn. 7.16.

YHUKanbHble napamMeTpbl 3/1IEMeEHTa Onepau,uu C AAHHbIMU

HasBaHue
napamerpa

CKpuHLWoT

OnucaHue

Bknaaka Oeucreue

1.1.

DyHKUMA

PYHKLIMA

@ MpuceonTs

CrepaHn 100

Apudmetnyeckas
onepaums,
npov3BoaMman Hag,
3HaYeHnem
NpPUBA3aHHOrO perncrpa
C NOMOLLbIO
334aBaemMoro sHayeHus
onepaHaa.

1.2.

dopmaTt

Poprmat

@ Dec Hex Float Unsigned

PopmaT AaHHbIX, Hag,
KOTOPbIMU

nponssoanTCAa
onepauunAa.

Dec — L,e104NCNEHHDI
3HaKOBbIN;

Float — c nnaBatouwel
TOYKOMW;

Hex —
LWeCTHaALATEPUYHDIN;
Unsigned —
LEeN0YNCNEHHDIN
6€e33HaKoBbIN (TO/IbKO
NONIOXKUTE/IbHbIE
3Ha4yeHwus).

1.3.

BepxHUiA/HUMNRHNI
npegen

Bepomii npenen

BepxXHUIA/HUKHUIA
npeaen 3Ha4YeHuN,
KOTOPbIE MOXHO
NoAYy4YNUTb C MOMOLLbIO
3/leMeHTa.
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7.5.4. Beopg ASCIl cumBonos

(=1 [

Puc. 7.38. ApAbiK 1 BHewWHWI BuA snemeHTa Beog ASCIl cumsonos

dnemeHT BBog, ASCIl cumBonoB vcnonblyetca Ana Beoga cumsonos Tabanubl ASCIl B sanemeHT

Lindposoii/TeKCcToBbIM BBOA, NPV OTCYTCTBMM B €r0 HACTPOMKax ranovyku Knasuartypa. KogmpoBska

BBOAMMOrO TEKCTA ONPeaeNseTca B HaCTponKax WpndTa s1emeHTa.
TuUnuyHble NapameTpbl rpadrUUecKoro afemeHTa onucaHsbl B n. 3.7.

YHUKanbHble NapamMeTpbl 3/leMeHTa onucaHbl B Tabn. 7.17:

Tabn. 7.17. YHuUKanbHble napameTpbl anemeHTa BBog ASCIl cumsonos

Ha3sBaHue
Ne CKpUHWoOT OnucaHue
napamertpa
1 Bknaaka Oeicreue
Kog cumBona 1abamubl ASCII (B
Be0R AL - WwecTHaauaTepmyHom dopmare)
1.1. Bsog, AaHHbIX ' !
AR ASCll cumeon () |21 BBO/ZMMOTO B PETUCTP NeMeHTa
Lindposoit/TeKcToBbI BBOA.
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7.6. AMHamunueckoe n3obparkeHue

— = O
& Y <& B<1

Puc. 7.39. ApAbIK U BHELWHWUI BUA 3n1eMeHTa uHamuyeckoe usobpaxkeHue

dnemeHT AUHamuueckoe nsobpaxkeHue 1Ucnobsyerca 4na otobparkeHua rpadudyeckoro dpaina

B 33aBMCMMOCTM OT 3HaAYeHWs MPUBA3AHHONO pPEerncTpa. dNEeMeHT MOXKEeT cofepXkaTb A0
nepekntovaembix rpapuyeckux dannos.

TunuyHble napameTpbl rpadnYecKkoro aieMeHTa onuncaHbl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro snemeHTa onuncaHbl B Taba. 7.18:

Tabn. 7.18. YHUKabHblE NapameTpbl 31emeHTa [lMHamuuecKoe u3obpaxkeHune

16-Tn

Ne | HassaHue napametpa CKpuHWoOT | OnucaHue

Bknaaka U3o6parkeHue

Ha aToi BknagKe Bblbupatotcs rpadpuyeckune dainbl anemeHTa. Paiin UsobparkeHune_0
COOTBETCTBYET 3HaueHuIo «0» NpMBA3aHHOro perncrtpa, dpan Usobpakenmne_1 — «1» n 1.4,

AwHamunueckoe nsobpaxenne @

Peructp snemerta | Msofpaxerve | Pacnonokeue

Mzobpaxerue_1 —
Mzobpaxerue_2

WMzobpaxerve_3 "=$:'.

1. MzoBpaxerwe_4

Mzobpaxerve_5

WMzobpaxerue_B

Mzobpawerve_7

WMzobpaxerue_8

MzoBpawerve_3

WMzobpaxenue_10

MzoBpakenme_11 _ AzmernTs ..
IAnn e s nam 17

m

OK l | Omaera MpumeHnTs Cnpagka
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7.7. OKHoO

7.7.1. Bbi30B OKHa

Puc. 7.40. ApAbIK 1 BHELWHWI BUA 3n1eMeHTa BbI30B OKHa

dnemeHT BbI30B OKHA ABNAETCA Hesu3lyaausupyemoim (T.e. He OTOOparkaeTcA Ha 3KpaHe
naHean) M MUCNONb3YETCA O1A OTKPbITUA/3aKPbITUA NO/Mb30BATENbCKOrO OKHa B 3aBUCMMOCTM OT
3HayeHuna npueasaHHoro 6uta (BK//BbIK/). KoopavHaTbl BepxHe NeBON TOYKM OTKPbIBAEMOrO OKHa
COBMaAatloT C BEPXHEN 1eBOM TOYKOM AaHHOTO 3/1eMeHTa.

TuUNUYHble NapameTpbl rpadrUUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.19:

Tabn. 7.19. YHUKaNbHble NapameTpbl 31emeHTa Bbi30B OKHa

Ne | HassaHue napameTtpa | CKpUHLWOT OnucaHue

Bknagka OKHO

Ha sToi BK/1aA4Ke YKa3blBa€TCA HOMEP OKHA, YNpaBaAemoro aieMeHTOM.

.

BrizoE okHa [ =2 |

Peructp snemeqTa | ChkcHo | Pacnonoxerue

OkHo

ID okHa: 1
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7.7.2. KHONKa Bbi30Ba OKHa

OKHO 1

Puc. 7.41. ApnblK 1 BHeWHU Bua snemeHTa KHoNKa Bbi30Ba OKHa

SnemeHT KHONKa BbI30Ba OKHa MUCNONb3YETCA ANA OTKPbITUA NN 3aKPbITUA Bbl6paHHOI'O OKHa.

TuUnuyHble NapameTpbl rpadrUYecKoro aiemeHTa onucaHsl B n. 3.7.

YHUWKanbHble NapameTpbl rpadprMyeckoro anemeHTa onuncaHbl B Taba. 7.20:

e

KHonka BeIZ0B3 OKHA @

[eitcTene |K|-mnr:a | UgeT | Pacrono:keHue

Cnepauma ¢ TEKYLLAM OKHOM

|0 okHa 1
PYHKLIMA
Tun CTpEITE 0KHD -

KoopaMHaTel 0TKpEITMA

x 380

A § 280

QK ][ OmagHa [MpHMEHATE

Puc. 7.42. NapameTpbl anemeHTa KHONKa BbI30Ba OKHa, BK/1aaKa [JeicTtBue
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Tabn. 7.20. YHMKanbHble NapameTpbl 3iemeHTa KHONKa Bbi30Ba OKHA

Ha3saHue
Ne CKpuHLWoT OnucaHue
napamerpa
1. Bknaaka Oeucreue
Mpwn HanMuYMK ranoykn, aericteme (nn.
1.3.) npon3BOANTCA C TEKYLLMUM
1.1 Onepauya c o OKHz)Mp(HaI'I Mﬂme 3aK leTJ:'Ae
.. NEPaIUMA C© TEKYLLMM QKHOM
TEKYLLMM OKHOM paL u P P, 3aKp
OTKPbITOro OKHA, Ha KOTOPOM
HaxoAuMTCcA KHOMKa).
Homep oTKpbiBaemoro nam
1.2. ID OKHa ID okHa 1 3aKpbIBAaEMOTO OKHa.
Bbibop AelcTeunA, NPOM3BOANUMOrO NO
PyHKLIAR Ha*KaTWIO Ha KHOMKY — OTKPbITUE UK
1.3. OyHKUUA Tvn OmpbiTs OKHO ¥ 3aKpblTUe OKHa.
KoopaMHaTEl 0TKPEITMA
14 KoopaunHatbl X 320 KoopaunHaTbl N1eBoi BEPXHEN TOUYKM
o OTKpPbITHA . >80 OTKPbIBAEMOTrO OKHa B MUKCENAX.
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7.8. Peuyentbl

Puc. 7.43. Apnblkn 1 BHELLHWI BUA 31eMeHTOB YTeHue U3 peuenTta/3anucb B peuent

dnemeHT YteHue us peuenTta ncnoab3lyetca ANAa 3annUCKU B 3adaHHble PerncTpbl NaHe/In 3apaHee
noAroToBNEHHbIX 3HAYEHU.
dnemeHT 3anucb B peuent UcCnoab3yeTca ANA 3annUcCn TekKywux 3HaYeHN OAHUX pPerncrpos

naHenu B gpyrue.

MHAeKc BbIGPAaHHOTO B AaHHbIN MOMEHT peLenTa XpaHMTCA B CUCTEMHOM pernctpe PSW40.

Mpumep paboTbl c peuentTamm NnpueeaeH B n. 9.6.
TuNMYHble NapameTpbl rpadUYecKMX 3N1eMEHTOB onncaHbl B N. 3.7.

YHUKanbHble NapameTpbl 3/leMeHTa onucaHbl B Tabn. 7.21:

Tabn. 7.21. YHMKaNbHbIE NapaMeTpbl 31eMeHTOB YTeHue 13 peuenta/3anucb B peuent

HassaHue
Ne CKpUHWoOT OnucaHue
napameTpa
1 BknagKka [aHHble
Yumcno peuenTtos, AOCTYMNHbIX 44
1.1. Yucno peuentos Hucno peuenTos 1 pel » ROCTY A
ynpaB/ieHMA 31eMEHTOM.
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7.9. dyHKUUM

7.9.1. dyHKUMOHANbHAA KHOMKA

Puc. 7.44. ApnblK 1 BHEWHWI BUA 3neMeHTa PYHKLMOHAIbHAA KHOMKA

dnemeHT ®YHKUUOHANbHAA KHOMKa npeactaBnseT coboli KHOMKY, BO3AeWCTBME Ha KOTOPYIO
(HarkaTe, 3akaTue, OTMycKaHMe W T.4.) NPUMBOAWUT K BbIMNONHEHWIO 3adaHHoOro Habopa AeincTsui.
MopAAOK BbINOAHEHUA AENCTBUI onpeaenseTca NopaaKom Ux 4o6aBaeHUA B 3N1EMEHT.

TUNuUYHble NapameTpbl rpadrUUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKaNbHble NapameTpbl rpadMyecKkoro anemeHTa onuncaHbl B Taba. 7.22:

I )

TyHKLWOHANEHAA KHOMKa @
PyHKLMA | KHonka I Lget I F'EICTIGJ'IDJK.EHHE.'|
Khonka |Haxata w7 Bce
But BKITPSB256 But BKN
OTKpbITE OKHO OoGaenm BuT BBIKT
Okno 1D: 1 HEEpTMROBETE GWT

Hedictene : OTHpeITL KonvpoeaTe GuT
MNepexog Ha 3KpaH
MpMcEONTE SHAYEHME

KonwpoeaTe perkcTp

YoanuTe Beon ASCl cumeona
OTpEITE OKHO
ZaKpEITE OKHO

BHu= Y1erue us peuenTta

ZanWce B peUenT
KonwpoBaTe rpynny perucTpo
MaTemamiu. onepawm
WMranopt C5Y

Jkcnopt CS5Y

BrizoE makpoca

&
A

Maponk

Ok ] ’ OmaeHa ] [ MpureHTE ] [ Cnpaexa

Puc. 6.45. MapameTpbl anemeHTa PYHKLMOHANbHAA KHOMKa, BKAadKa PyHKUumA
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Tabn. 7.22. YHMKanbHble NapameTpbl 3iemeHTa PyHKLUOHANbHAA KHOMNKa

HasBaHue
Ne CKpUHWoOT OnucaHue
napameTtpa
1 Bknagka ®yHKuua
Bbi6op TMNa B3aumoaencremns ¢
KHOMKOM, KoTopoe byaeT
NPUBOANTL K BbIMOJHEHUIO
3aAaHHoOro Habopa AeincTenii.
He Ha)KkaTa — aeicreuns 6yayt
LMKANYECKM BbIMNOAHATLCA NPU
HeHaXaToW KHOMKe;
He HaxaTa 3a)kara — geicreuns byayt
1.1. KHonKa DEETI'I:'EI-'T;HE LLUKAMYECKM BbINONHATLCA,
MoKa KHonMKa byaeT 3axarTa;
OTnyweHa — gencreuns 6yayt
OAHOKpPaTHO BbIMOJIHEHbI NOCAe
OTMYCKaHWA KHOMKMW;
Haxkarta — pgeiicteus byayT
OAHOKpPaTHO BbIMO/IHEHbI NOCAe
HaXXaTuA Ha KHOMKY.
Bbut BKJ/1 — nepekntoyeHne 6uta
WyHEUWA - VIHEEpTUPOEATE BT :
B coctoaHume BK/.
| Pernemp sneventa |
YeTpolicTeo
MlepT  Brympersne pervcrpe - but BbIK/1 — nepekntoyeHmne
Bupr. cT. 0| Ampec 0
6uTta B coctoaHmne BK/.
Pernctp
FSB - 256
[] L. agp.
MUHBepTHpOBaTb BUT —
[ ok J[ omena | [ Mpawensm | [ Copeska | nepekntoYeHne 6uTa B
NPOTUBOMNOJIOXKHOE COCTOAHME.
@yHKLMA - KonnpoBate Gut @
C nncok PerucTp snemeHTa
1.2. | BO3MOXHbIX Omya
e l‘;‘ CTBU l‘;‘ Yetpoicteo
p‘ Mopt [ BHyTpeHHME perucTps -
Bupt. cT. 0| Ampec 0
Peructp
FSB - 300
B Do amp KonupoBatb 6UT — npncBoeHune
; 3Ha4yeHnsa oaHoro buTa
yas
YepoicTeo ApVFOMy'
Mopt I BHYTREHHME perucTpi! -
BupT. cT. 0| Aapec
Pervctp
PSB - 400
] B anp.
0K ] [ Omvena ] [ MpymernTe ] [ Cnpasrxa
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DyHkuwA - MNepexog Ha 3kpaH

Mepexon K ...

) HavaneHeIit skpaH
() Mpepsimywmi skpaH

@ |D akpanHa 1

Mepexon Ha 3KpaH — nepexos
Ha BbIOpPaHHbIN 3KpaH. MOXHO
YKa3aTb /IM60 HOMep 3KPaHa,
B0 CTapTOBbIN 3KPaH
npoekTa, 1Mbo Ha
npeablaywunii otobpakaemblii

e
3KpaH.
DyHkwma - MNprceonTe 3HaUEHNE @
PericTp snemeqta
YcTpoicTeo
Mopt [BHy'rpeHHue pErMCTRbl hd
BupT. cT. ol Agpec 0
Perne MpucsonTtb 3HaYeHne —
PSW - 300 npunceoeHme 3agaHHOro
B L. 2rp. 3HayeHuA BbibpaHHOMY
3Haverme
i — perucrpy.
100
[ 0K ] [ Ommera ] [ MpumeHnTs ] [ Cnpaeka ]
OyHkuma - Konnposate peructp @
Peructp znemexta
Omcyna
YcipoicTEo
Mopt [anrpeﬂnwe pervcTpsl v
BvpT. cT. 0| Adpec 0
Perucm
PSW - 300
[ L. amp.
3ravenue
Tun Word =
Konuposartb perucrp —
Kﬁyﬂa npncBoeHne 3Ha4eHnAa ogHoro
cTpoifcTBEO
Mopt [anrpeﬂnwe perucTpsi - perM CTpa ,Cl,perMy.
BwpT. cT. 0| Adpec 0
Perucm
PSW - 400
[ L. amp.
3ravenue
Tun Word =
0K ] [ OmmeHa ] [ MpuMeHrTE ] [ Cnpaexa ]
DyHrumA - Beog ASCII cumeona @
ASCIl cmeon (T 4
(@) Bsopg ASCIl cumsona — BBOA
Bb|6paHHOI'O cumBONa U3
oKk | [ Tabanubl ASCII.
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http://foxtools.ru/ASCII%231252

Omepisme oxmo | Pacnonaxesme

10 ok 1

Pt

@ Cxpwroe () Beamwage Heasamacimipd

OTKpPbITb OKHO — OTKpbITUE
BblIOPaHHOTO OKHa. B pexunme
CKpbITOE CoaepKMMOe OKHa
6yaeTt HeBUAMMBIM (HO Npwu
3TOM ByAyT aKTUBHbI
HeBM3yanmsnpyemble
anemeHTbl). Ha BKagKke
PacnonoxeHue MOXHO
Bbl6paTb KOOPANHATbI BepXHEW
NIeBOM TOYKM OTKPbIBAEMOTO
OKHa.

o

DryHELWA - 38KPBITE DKHO @
OicHo
TR 1 3aKpbITb OKHO — 3aKpbITUE
Bbl6paHHOFO OKHa.
QK l [ Cmvena ]
DyHKumA - YTeHne n: peuenTa @
P—'_‘ YreHue u3 peuyenTa —
ErncTp 3NeMeHTa | [aHHmie
ncnonb3yeTca anAa 3annucn B
P'z:”m:' MIEpEMERFEN 3aaHHble PerucTpbl NaHenu
CTpOACTED
LS vewropm— - 3apaHeevnop,r0TOBneHHb|x
—— ol Ampec ; 3HavyeHui. MNpumep paboTbl ¢
P— peuentamu npmeeaeH B n. 9.6.
PSW A4 256
[7] OyH. anp.
PT:,FMCTPH peuenTa 3anucb B peuent —
ervcTp
= 258 MCcnonb3yeTca ana 3anncu
TEeKyLUX 3HAYEHUN OAHUX
3HaueHve
Konso : pPerncTpoB NaHenu B Apyrue.
Mpumep paboThbl ¢ peuentamu
npueeaeH B n. 9.6.
oK l ’ Omvena l ’ MpureHTE l ’ Cnpaeka ]
@yHkuna - Konnposats rpynny peructpos @
PerucTp anemenTa
Agpec ucTounuka
YeipoictEo
o ———— =
Bupr. cT. 0| Ampec 0
- Konuposatb rpynny peructpos
. 0 — NPUCBOEHME 3HAYEHNN OOHOM
-
nocnenoBaTe/ibHOCTU
vt PEerncTpoB Apyroit. 3agatoTcs
QD"* IBHW""W:;W hd ajpeca HavyanbHbIX PerncTpos
o o1 o] Ampes
- Ka*K4oW M3 rpynn u ux
Wz 400 KO/INYeCTBO.
(O] Oww. amp.
3navenme
Kon-so 10
0K | [ Omera | [ Mpmwierwm | [ Copaska
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Peructp anementa | Bervcnenue

Oyricus - Maremamia [

Bua onepawm

@+ 2- o

Iesbid onepaHn

7 Korcanta

-
Hi

@ Pervetp PSW300 y

TMpaskiit onepaHa
2 Korcranma 0 Dec ~

@ Pernctp PSW400 (B)

[ ep—
100

[ MarimaneHoe sHaserine

Pernctp Pernctp

0K | [ Omera | [ Mpuverum | [ Crpasca

MatemaTtuny. onepauum —
MaTemMaTuyeckue onepauuu
Hag, ABYMA BbIbpaHHbIMM
peructpamm/KoHCTaHTaMu.
Pe3ynbTat 3anucoiBaeTca B
perucTp, BbIbpaHHbIN Ha
BKNaaKe Perncrp anemeHra.
MaKcumanbHoe/MUHMMaIbHOE
3HaYeHWe No3BONALOT
YCTAHOBUTb Npeaen 3HaYEHN,
KOTOPble MOYKHO MOJY4YUTb B
pe3ynbTaTe onepayuu.

MranopTt CSV
SkcnopT C5V

MmnopT aaHHbIX 13 CSV dalina
¢ USB flash B peructpebl
anemeHTa. Mpumep paboTbl ¢
CSV daiinamm npmseneH B n.
9.7.

DKCNOPT AAHHbIX U3 PEFUCTPOB
anemeHTa B CSV ¢ain Ha USB
flash. Mpumep paboTbl c CSV
daitnamu npmseseH s n. 9.7.

Bei3oB makpoca @

Marpoc

Pexiam BoinonHerna

) NapannensHelit

@ MNocneposaTensHeii

Mran Func1 -

BbI30B MaKpoca — Bbi30B
N0/1b30BaTE/IbCKOTO MaKpoca
Ha a3bike C. MNpu
NPMBA3bIBAHUN K 3/1EMEHTY
HECKOJIbKMX MaKpPOCOB MOXKHO
ONpeaennTb PEXUM UX
BbINOIHEHUA —
nocnenoBaTeNbHbIN Man
napannenbHbli.

1.3.

Maponb

(] |

Orpanuyenne

Mapone

YposeHs 1 -

BT orpaHiieHia PSB256

=5

CmaeHa

MNaposibHbIN AOCTYN
HacTpamBaeTca ANA KaxKaoro
AeNCTBUA OTAENbHO.

Mpn Hannuum ranoyku Maponsb,
MOKHO BblOpaTb YPOBEHb
[0CTyna, HeobxoaMMbli Ans
BbIMONHEHUA AAHHOIO
AencTems.

Mpn HaAWMYKMK ranoyku bur
OorpaHUYeHUA, MOXKHO yKasaTb
COOTBETCTBYIOLWMIA BUT.
Jencreune byaeT BbINOAHEHO
TO/IbKO B TOM C/y4ae, ecnu
[OaHHbIV BUT UMeeT 3HaYeHue
BK/.
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7.9.2. dyHKUMOHaNbHaA 061acTb

Puc. 7.46. ApAabIK U BHELWHWUIN BUA, 31eMeHTa PyHKLMOHANAbHAA 06aacTb

dnemeHT PYHKLMOHANbHAA 061acTb ABAAETCA Heauyaausupyemoim (T.e. He oTobparkaeTcsa Ha
3KpaHe MaHe/au) W UCNOAb3yeTcs AR BbINOJHEHWA 334aHHbIX JAEUCTBUMI NpU  onpesensiemblx
nonb3oBaTesieM yc/ioBuAX. [eNCTBMA BbIMONAHAIOTCA TO/NbKO B TOM CAy4ae, €CAM OTKPbIT 3KpaH, Ha
KOTOPOM PacCro/iO¥KeH 3N1EMEHT.

O6pamume 6HUMAHUE, 4YTO 3/IeEMEHT aKTUBEH TONbKO B TO BpemMA, NMOKa OTKPbIT 3KPaH, Ha
KOTOPOM OH pPacnosioXeH. an HeOGXOAMMOCTM BbIMOJ/IHEHUA AEﬁCTBMﬁ B HE3ABUCUMOCTU OT OTKPbITOIo
9KpaHa, chenyert caenatb 3/1IEMEHT rno6asbHbIM.

TunMYHble napameTpbl rpadUYecKoro aiemeHTa onncaHbl B n. 3.7.
CnuncoK AencTBuUn, AOCTYMHbIX 415 3/1eMeHTa, NpuBeaeH B Taba. 7.22.

YHUWKabHble NapameTpbl rpadpMyeckoro snemeHTa onuncaHbl B Tabn. 7.23:

i )

DyHELMOHANEHEA oBnacTe @

Pestara | PYHKLMA I PacnonoxeHue

Yenoewe SanyCcrg

@) Mepexog Ha 3KPaH 3NEMEHTS
BuT ynpaenexA
Larcn {ces)
HenpepeieHo
Mocne sarpysky NpoeKTa

MNocne BKNYEHWA NaHENI

oK H CrmaeHa I MprrMeHrT: Cnpaexa

Puc. 7.47. NapameTpbl 3nemeHTa PyHKLMOHANbHAA 061aCTb, BKa4Ka Pexxum
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Tabn. 7.23. YHMKanbHble NapameTpbl 3iemeHTa PyHKLMOHANbHAA 06nacTb

HasBaHue
napametpa

CKpuHLWoT

OnucaHue

BknagKa Pexxum

11

Ycnosue 3anycka

Ycnoewe IanycKa

@ MNepexon Ha 3KpaH 3NemMeHTa
BuT ynpaenexA
Lharen {cew)
HenpepieHo
Mocne sarpysKK NpoeKTa

lNocne EKNHOYEHWA NEHENW

MoMeHT, B KOTopbIi byayT
BbINO/IHATLCA AENCTBMSA, MPUBA3AHHbIE
K 39/1€MEHTY.

MNepexopn Ha 3KpaH 3nemeHTa —
p,el;'ICTBMﬂ BbIMO/THAKOTCA NPU Ka*Xa40M
nepexoge Ha aKpaH, Ha KOTOPOM
Pacno0XeH 3/1EMEHT,

BuUT ynpaBaeHua — aencrenn
BbIMO/IHAIOTCA KaXKAbliA pas, Koraa
BbIOPAHHbIN BUT NPUHMMAET 3HaYeHUe
BK/ (pexum NepeaHuit GpoHT) nnu
BbIK/ (pexxum 3agHuit GpoHT);

LluKn — gencTBms BbINOJHAIOTCSA C
3aJaHHOM NepuoamnYHoOCTbIO (B
cekyHzax). Mpu Hanuumm ranoykm bes
nepBoM Nay3bl NepPBbIN pa3 AecTBue
6yaeT BbINO/IHEHO B MOMEHT
BK/IIOYEHMSA NaHenn, Npu oTCYyTCTBUN —
cnycTa 3agaHHoe Bpema. MoXHo
yKasaTb bUT ynpaBieHns, KOTOpPbI
6yaeT octaHaB/NMBATL (MO 3HaYeHUe
BbIK/) 1 3anyckaTb (no 3HauyeHuio BKN)
BbINO/HEHWE AENCTBUM;

HenpepbiBHO — gencTBuA
BbIMNO/IHAIOTCA HENpepbIBHO. MOXHO
yKasaTb OUT ynpaBaeHuUsA, KOTOPbIN
byneT ocTaHaBAMBaTL (N0 3HaYeHue
BbIK/1) 1 3anyckatb (no 3Ha4YeHuto BKN)
BbINOJIHEHWE AENCTBUN;

Mocne 3arpy3Ku npoeKTa — 4ecTBUA
BbIMO/IHAIOTCA NOC/E 3arpy3Kn NpoeKTa
B MNaHe/b;

MNocne BKAOYEHUA NAHENN — LeNCTBUA
BbIMO/IHAOTCA NOCNE BKAOYEHUA
(nepesarpysku) naHenm.
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7.10. T'ucrorpammol

7.10.1. 'mcrorpamma nocneaoBaTesIbHOCTU PErucTpoB

i,

|||L

Puc. 7.48. ApAblK U BHELWHWUI BUA snemeHTa FfMcTorpamma nocnepoBaTe/ibHOCTU PerncTpos

dnemeHT UcTOrpamma nocnenoBaTeNlbHOCTU PErUCTPOB MCMONb3yeTcA ANA rpaduyeckoro
0TOBPaXKEHNA 3HAYEHWNI rPYNMbl NOCAEA0BaTENbHbIX PErNCTPOB.

TuUnunyHble NapameTpbl rpadrUUYecKoro afemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMUecKkoro anemeHTa onuncaHbl B Taba. 7.24:

e "

M cTorpamma NoOCNEfoEATENBHOCTH PETMCTROE IE'

| PervcTp snemeqta | [MoTorpamma | Uget | F‘acnonoxeme|

aHHbe
FopMmaTt
Yvcno pervcTpos
Dec
NwanasoH
Hex
Makcurayma 100
" Float
Mitrianayra 0 @ Unsigned
Twn rpathuka
7 M ) Toukwu @) Cronfus

QK ][ OmaeHa MpMEHNTE

Puc. 7.49. NMapameTpbl anemeHTa N’McTrorpamma nocnenosBaTeibHOCTU PErucTpPoB, BKAaAKa
Mcrorpamma
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Tabn. 7.24. YHMKanbHble NapameTpbl 3iemeHTa F’McTorpamma nocieaoBaTelbHOCTU PErucTpos

HasBaHue
Ne CKpuHLWoT OnucaHue
napamerpa
1. Bknaaka MNucrorpamma
Yncno perncTpos, 3Ha4YeHUs
Yucno
1.1. Yncno pervcTpos KOTOPbIX 0TOBpakatoTcs
pernucrpos
3/1EMEHTOM.
NwanasoH
Makcumyra 100 BepxHAA M HUXKHAA rpaHuLLa
1.2. Ownana3oH 3HauYeHui, oTobparKaemblIx
MitHrayma 1] 9/1€MEHTOM.
Popmat
Dec
Hex dPopmat AaHHbIX,
1.3. dopmaTt
0TOOpParKaeMblX 3/1EMEHTOM.
Float
@ Unsigned
Twn rpaguka o
Tun oTobpaKeHUsa 3HaYeHN
1.4. Tun rpadumka ) Miarin ) Toukw @ Cronbus
pPerncTpos.
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7.10.2. Tucrorpamma NPou3BOJIbHbIX PErucTpoB

i,

.||L

Puc. 7.50. ApAblK U BHEWHWI BUA snemeHTa Ff'McTorpamma npousBoJ/ibHbIX PErMcTpoB

dnemeHT [uUcTOrpamma NPOM3BOJIbHLIX PErnucTtpoB WCNoib3yetca AnA  rpaduyeckoro
0TOOPAYKEHNA 3HAYEHWUI TPYNMbI NPOM3BO/IbHLIX PEFUCTPOB.

TuUnuyHble NnapameTpbl rpadrUYecKoro afiemeHTa onucaHsl B 0. 3.7.

YHUWKabHble MapameTpbl rpadpUyeckoro snemeHTa onuncaHbl B Tabn. 7.25:

i )

[McTorpamma NponsBCEHEIX PETMCTROE @
HanHbie |rIr'ICTCIF|'JEIMMEI | Uget I PEICI'IOHDJK.EHHE|
CrncoK pervcTpos:
1 4x[1]
2 &[]
OK ] [ Cmaena ] MpurasHUTE

Puc. 7.51. MapameTpbl anemeHTa FM’McTorpamma npousBO/IbHbIX PEFUCTPOB, BK/1aAKa [laHHble
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Tabn. 7.25. YHMKanbHble NapameTpbl 31emeHTa MMcTorpamma NponsBo/IbHbIX PerMcTpos

Ha3sBaHue
Ne CKpuHLWoT OnucaHue
napamerpa
BknagKka [JaHHble
1. o
Ha aToi Bknaake (cm. puc. 7.51) BbIBMpPaKOTCA PErucTpbl, 3HaYEHUA KOTOPbIX ByayT oTobparkaThbes
3/IeMeHTOM.
2. Bknagka M'crorpamma
OwanasoH
Makcinym 100 BepxHAA M HUXKHAA rpaHuLa
2.2 dnanasoH 3Ha4YeHuit, oTobpaxKaemblIx
MiaHiraym 0 3/1IeMEeHTOM.
dPopmat AaHHbIX,
Fopmar 0TOOparKaeMblX 3/1EMEHTOM:
Dec Dec — LenouYncaeHHbIN
Hex 3HAKOBbIN;
2.2. dopmat ’ . .
Flot Float — c nnaBatoLLelt ToUKo;
0 o
Hex — wecTHaauaTepuyHbIf;
9! Unsigned Unsigned — uenouncneHHbI
6e33HaKoBbIV (TO/IbKO
NOIOXKUTENbHbIE 3HaYeHuA).
Twn rpagwka .
Tun oTobparkeHns 3Ha4YeHUi
2.3. Tun rpadumka Marin Toukm @ Crontup!

perncrpos.
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7.11. UHCcTpyMmeHTbI gucnnesn

7.11.1. faTa

f
2015/ 07713

2015 - 07 - 13

Puc. 7.52. ApnbIK 1 BHEWHWI BUA snemeHTa [ata

dnemeHT Aarta ncnonb3yerTca anAa OTOGpH)KEHVIFI Ha 3KpaHe naHenun TEKyLLI,Eﬁ AaTbl. |_|pOLI,ECC
M3MEHEeHMA CUCTEMHOIO BpeMeHM NaHesn onucaH B8 n. 9.3.

TunuyHble napameTpbl rpadnYecKoro aieMeHTa onncaHol B n. 3.7.

YHUKaNbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.26:

Tabn. 7.26. YHUKaNbHble NapameTpbl 31emeHTa faTa

Ne Ha3ssaHue CKpUHLIOT OnucaHue
napamerpa
1. Bknapaka [arta
Cmane
11. CTunb @ 2001/9/ 11 CDOpMaT AaTbl (TVII'I pasaenntena
pa3pAnos Aatbl).
2001-5-1
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7.11.2. Bpems

@
14752745
14: 52 4%

Puc. 7.53. ApAbIK 1 BHEWHMI BUA snemeHTa Bpems

dnemeHT BpeMﬂ ncnonb3lyetTca onAa OTO6pa)KeHMﬂ Ha 3KpaHe MnaHean CUCTEMHOIo BpeMeHMU.
I'Ipou,ecc N3MeHEHNA CUCTEMHOIO BpeMeEHU NaHesin onurcaH B M. 9.3.

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUMKaNbHbIe NapameTpbl rpadpuyecKoro 31eMeHTa onmcaHbl B Tabn. 7.27:

Tabn. 7.27. YHMKaNbHble NapameTpbl 31emeHTa Bpema

Ne | HassaHue napameTpa CKpMHLUOT OnucaHue
1. Bknaanka Bpems
Cmine

11. Cruns @ 12/34/56 dopmat BpemeHu (TMn pasgenutens
1234 - 56 pa3pAa0B BPeMeHH).
CeryHak

1.2 CeKyHAbl ® Tlorasam HacTpoiKka oTobparkeHns CeKyHA.

CrprITE
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7.11.3. 3ymmep

¢

Syvinei

Puc. 7.54. ApAbIK 1 BHELWHMI BUA 3n1eMeHTa 3ymmep

dnemeHT 3ymmep ABAAETCS Heeu3yadausupyemoim (T.e. He 0TobpayKaeTcsa Ha 3KpaHe naHenu) u
MCMOb3YeTCA AN YNPaB/JeHUA 3BYKOBbIM CMFHANOM C MOMOLLBbIO NPUBA3AHHOTO K 31emeHTy 6uta.

Korga 6ut npuHumaeTt 3HadeHune BKJ1 - 3ymmep BKatodaeTcs, Korga BbIK/T - oTkatoyaeTcs.
Ob6pamume sHUMaHue, 4YTO 3BYKOBOW CUrHaN cpaboTaeT TONbKO B Cyvae 0TOOpaXKeHUA sKpaHa,

Ha KOTOPOM pPacnosioxeH ILl,aHHbIl‘;1 3/1EMEHT.

TuUnuyHble NapameTpbl rpadrUUYecKoro afemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro snemeHTa onuncaHbl B Taba. 7.28:

Tabn. 7.28. YHUKaANbHblE NapameTpbl 31emeHTa 3ymmep

Ne | HassaHue napametpa CKpUHLIOT OnucaHue
1. Bknaaka 3ymmep
Pexam
@ JpoHOoKpaTHEIA
1.1. Pexnm Twnn 3ByKOBOro CMrHana
HenpepkIBHBIR
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7.11.4. ApKocTb NOACBETKU

ApKoCTb NONCBETKH -

Puc. 7.55. ApAbIK 1 BHEWHMI BUA 3nemeHTa ApKOCTb NOACBETKU

dnemeHT AAPKOCTb NOACBETKU AB/AETCA Heausyaausupyemoim (T.e. He 0TobpaKaeTcsa Ha sKpaHe
naHenn) M UCNoNb3yeTcA ANA OTKAKOUYEHMS PEXKMMa 3aCTaBKM C MOMOLLbIO NMPUBA3AHHOMO K 31€MEHTY
6uta. Korga 6uT npuHumaet 3HayeHne BKJ1 — naHenb BbIXOAUT U3 pexkMma 3acCTaBKM (npoucxoaut
BO3BpalLeHMe Ha 3KpaH, oTobpaykaemblii nepes Nepexoaom B PEKMM 3aCTaBKK).

Obpamume eHUMaHue, YTo Ans paboTbl aneMeHTa B HAaCTPOMKax MpoeKkTa (BKnagka O6wme)

OO/KHa 6bITb BKNtOYEHA 3acTaBKa (BbIKNOUMTb NogcBeTKy MK MoKasaTb 3KpaH).

TuUnuyHble NapameTpbl rpadrUYecKoro aiemeHTa onucaHsl B n. 3.7.
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7.12. Npubopsbi

7.12.1. WKana

=0

Puc. 7.56. ApAblk 1 BHewWHWU BUA anemeHTa LLKana

ﬂ,aHHblﬁ I1IEMEHT UCNONb3YyeTCA ONA OT06pa)KeHMFI Ha 3KpaHe NaHen WKanbl.

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUWKabHble NapameTpbl rpadpMyeckoro snemeHTa onuncaxbl B Taba. 7.29:

i

-

UWkana @
Wkana | PacnonoseHus |
Cnine
() TopwsonTaneHend () Cnesa (") Cnesa/Beepx
@ BepmvKansHoI 71 Cnpaea (71 Crnpasa/Beepx
() Kpyrosoii i) Coepy i) Cneea/BHnz
) 34 wpyra () CHisy (") Cnpaea/Brns
UeHa genequi
@ Bneso (O Brpaso OcHoBHARA WKana 6 =
[T Crpeime pamicy ononHnT. wkana 3=
o I -
) (Lomma) [romee

Puc. 7.57. MapameTpbl anemeHTa WKana, Bknagka Wkana
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Tabn. 7.29. YHMKanbHble NapameTpbl anemeHTa LKana

HasBaHue
Ne CKpuHLWoT OnucaHue
napameTtpa
1. Bknagka LWKkana
Cmane
[ opUSoHTANEHEIA ) Cnesa ") Cnesa/Beepx BVI,EI, WwKanbl (BepTM Ka/ibHas
7
1.1. CTunb © Beprwcansreit Crpasa Crpasa/Bespx rOPU30HTaNbHaA, Kpyrosas u
Kpyrosoii Ceepxy Crnega/Brus T.A )
374 wpyra CHuzy Crpasa/Bris R
HacTpoiika KonnyecTsa geneHni
Liewa penerit OCHOBHOM M JONONHUTEIbHOM
@ Bneso Bripaso OcHosHaR Wkana 6= LKanbl, Bb|60p LBETA LWWKanbl,
1.2. | UeHa genenui CKpBITs pamiy JE R —— 3= BK/lOYEHMe/oTKIoueHne
rPaHuULbl WKaAbl, HACTPOMKA
er I - panni , HacTp

PacnoIoXKeHNA rpaHnLbl LLKabI
W ANVHbI AeNEeHUI WKanbl.
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7.12.2. lnHeiKa

Puc. 7.58. AipnbIK U BHELWHWUI BUA 3nemeHTa JInHeliKa

dnemeHT JIMHelKa ncnonb3yetca AnAa BU3YaJsIbHOTo OTO6pa)KeHMﬂ YNCNEHHOTO 3HA4YeHuA

NPMBA3AHHOrO PErncTpPa COBMECTHO CO LWKasOoMN.
TUNUYHble NapameTpbl rpadUUYecKoro afiemeHTa onucaHsbl B n. 3.7.

YHUMKanbHble NapameTpbl 3n1emeHTa onuncaHbl B Taba. 7.30:

NuHeika @

Peructp anemeqTa | Wkana | Uget | F'EIEFIDJ'ID.‘JK.EHHE|

Bun JanonHeHKe Wkana
5 Bep=rvii npenen 50 %
@ Beepe/Bnpaso PRHIAR NP
) Hikrmi npegen 10 %
| () BHuz/Bneso
OCHOBHERA WKana 3

h [ Peom |
_ Pem | Horomwrr. weana 1

JaHHbie
Markcimyna 100 PSW256 [| Pervem
My 0 PSW 256 [] Permep

QK ][ Crmaena ] MprrMeHnTE

Puc. 7.59. NapameTpbl anemeHTa JINHelKa, BKNaaKa LLKana
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Tabn. 7.30. YHMKanbHble NapameTpbl 31emeHTa JInHeiika

Ha3sBaHue
Ne CKpUHWoOT OnucaHue
napameTtpa
1. Bknagka LWKkana
Buan JanonHeHwe
@ Beepw/Brpaec OpueHTauma anemeHTa
1.1. Bu FopusoHTanbHan/BepTuKanbHan
A BHwz/Bneso (Fop / P )
M Hanpas/ieHWe 3anoHeHuA.
Pesxaam
| Wkana
Bepomuit npepen 30 % MpX HaAMYUM TANOYKU, MOXKHO
12, Wkana Hitkriil npe aen 10 w HACTPOWUTb FPaHMLbI WKabl (B
NPoLEeHTax OT pasmepa 3/IeMeHTa)
Ocrosran wkana 3 M KOJINYECTBO ee AeNleHUN.
LononHnT. WwKana 1
Tun oTob6parkaembIx AaHHbIX U
Darticie BEPXHWI/HUXKHUIA Npeaen
Fopmat | Dec » 3HaYeHun, oTobpaxkaemblx
1.3. JaHHble Macoma 100 F Fervom nepemeHHbIX. Bmecto 5
OUKCMPOBAHHbIX 3HAYEHWUI MOXKHO
Murryn - 0 PSW257 PerncTp YyKa3aTb COOTBETCTBYIOLLME

perucrpsi.
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7.12.3. AHanorosbl gucnnei

Puc. 7.60. ApAbIK U BHELWHWA BUA 3n1eMeHTa AHANOroBblii gucnaem

dnemeHT AHANOroBblit p,ucnneii ncnonb3lyetTca ana 0To6pa>Keva Ha 3KpaHe naHenn 3Ha4yeHunA
NPUBA3aHHOIO PerncTpa B aHasoroeom sunae.

TuUnuyHble NapameTpbl rpadrUUYecKoro afemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.31:

"~ )

AHanoroeeIA gUCMNER | =3 |
PerucTp snementa | dnennei | [NapameTpel I UpeT | Pamunomﬂne|
[¥] Texer
[T] MynbTASENHER
Instrument i
[ LI.Iqu:uTI [Cmnb WwpKhTa AsbikK
BoipaBHWBEaHuE Buo
. . Insrumest
() cnesa ) ceepmy
(@ no ueHTPY @ No cepemMHE
e e
OK ] ’ Omaena ] [ MprreHrTE ] [ Cnpaeka ]

Puc. 7.61. NapameTpbl 3nemeHTa AHANOroBbli gucnneit, BKkiaaka Aucnnen
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Tabn. 7.31. YHMKanbHble NapameTpbl 31emeHTa AHanorosbii gucnnaei

HassaHue
Ne CKpUHWoT OnucaHue
napametpa
1. Bknaaka Oucnneit
[ Texer TeKCcT anemeHTa, HaCTPOMKM
[ MyneassmHEiG ero LIJpVICbTa n CTUNA. ﬂpM
Aranorossiil gacrnned - HaTMYUNUN TAaNOYKHUN
1.1. TeKkct .
- MyAnbTUA3bIYHbIN, TEKCT
(lipwer ] [Crans upmora S 3/iemMeHTa 3a4aeTCA B MEHI0
A3bIkN.
BeipaerueaHe
%) cnesa %) caepy Fopu30OHTaNbHOE U
BEpPTMKaNbHOE
1.2. | BblipaBHMBaHUE P
@ nouerpy @ Mo cepeme BblpaBHMBAHWE TEKCTA
3aNemeHTa.
_| cnpaea ) CHAZY
Bun
aaerneit
doHoBOE n306paxkeHne
1.3. Bua P
3aNiemMeHTa.
2. Bknagka MapameTpbl
dopmart oTobparkaemMbix
OAHHbIX.
Dec — Leno4YmcaeHHbIN
3HAKOBbIN;
“Popuat Float — c nnasatoweit
2.1. CDopmaT @ Dec ) Hex ) Float () Unsigned

TOYKOMN;

Hex — wecTHaguaTepuyHbIi;
Unsigned — uenouncneHHbIM
6e33HaKoBbIN (TOIbKO
NONOXKUTE/bHbIE 3HaYeHUA).
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Hanpaenexue

Mo yacosoR

MNonoXkeHne TOUKM oTcyeTa

2.2 HanpasneHue
p @) [NpoTve yacosoi 31eMeHTa.
Wkana
Tonuwxa cTpenki 1 TonwmHa ykasartena u
23 LWkana KONMYEeCTBO AeNeHni
e OCHOBHOW U
OcHOBHaRA WKana 3 .
L0MNONAHUTENBHOW WKanbl.
JononHuT. weana 2
Bbibop AnanasoHa
oTobparkaemMblx 3Ha4YeHU, a
— TaK»Ke 3HaYeHu BepxHei/
Marcumaym 100 Marunaym 0 HUMKHEN rpaHnLbl
2.4 I_Ipep'enbl [¥] Hux. npenyrpesxa. 20| ] Bepx+. amap. 50 npegynpexageHna n aBapumn.
7] Bepoar. npemympexa. 80 7] Hiox, asap. m 3HauyeHuAa npeaynpexaeHuin

n aBapm‘/i 3a4aloTCA He
Anana3oHamMy, a
PACCTOAHNAMU OT TOYKU
OTCYETA 31IEMEHTA.
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7.12.4. KnanaH

Puc. 7.62. ApAbIK U BHewWHW BUA snemeHTa KnanaH

dnemeHT KnanaH npegHasHayeH gns OTOOpa)KeHMs Ha 3KpaHe NaHesn COOTBETCTBYHOLLErO
YCTPOMCTBA U MEPEKNOYEHUs COCTOAHUA MPUBA3AHHOIO K Hemy 6uta. B coctosHum BbIK/ KnanaH
ABNAETCA CTAaTUYECKMM 31eMeHTOM, B cocTosiHun BK/1 — aHMMMpPOBaAHHBIM (C aHMMaUMeEN TeyeHus
UOKOCTH).

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUWKabHble NapameTpbl rpadpuyeckoro snemeHTa onuncaHbl B Tabn. 7.32:

-

KnanaH | 3 |

Pervctp anemeHTa | KnanaH |D{HDOCTI:- I Lget | PEICTIDJ'IBJK.E.‘HHE|

Bun

4

JarpeIT
zmeHnTs BIMA

BuBnuoTera

CovpaHiTs Bma

HanpaeneHue TeyeHa
@ MNpamoe (71 DEpamoe

[eicTEne
(7 BKM ) BRIKM @ Whsepowr () BKIN, noka HaxaTt

QK ] [ CmaeHa ] [ MprMeHnTE ] [ Cnpaeka

Puc. 7.63. NMapameTtpbl anemeHTa KnanaH, Bknagka Knanan
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Tabn. 7.32. YHMKanbHble NapameTpbl 3iemeHTa KnanaH

HassaHue
Ne CKpUHWoOT OnucaHue
napamertpa
1. Bknagka Perucrp anemeHTa
Knanan
Vetpoitcteo
Mopt | BHyTperH1E perucTpel -
Bupr. cT. 0| Ampec 0 Bbibop perncrtpa anemeHTa. Cm.
1.1. KnanaH
Pervctp n.3.7.1.
PSB v 256
OuH. agp.
Mpn OTCYTCTBMU raNIOYKK, B
| Teane wnkocmt coctoaHun BKJ1 anemeHT
YeTpolicTeo
Y —— - ABNAETCA aHUMMMNPOBAHHbLIM. Npun
Bupr. c1. 0| Aapec HaZIMYUM TANIOYKUN, MOXKHO
1.2. AHnMaLMA . .
erueTp BblOpATb perncrp, KoTopbii
P5B - 257
. as. ynpasAasaeT 3anyCKOM aHMMaLUUN.
2. Bknagka KnanaH
Bua
JaKkpelT -
21 BMA WamernTs Bua BHewHui BUA KNnanaHa B
[ | coctoaHuax BK//BbIKN.
CoxpaHuTs B1E
MNocnepoBaTenbHOCTb
OTObOparKeHMA KaapoB aHMMaLUMN.
Hanpa BNeHune Hanpaenstve TeveHnA P Ap U
2.2. TeyeHun @ Mpamoe CEpatHoe
Mpamoe: 1-2-3
O6patHoe: 3-2-1
Jencreune, BbinoNHAEMOE NPU
HaXaTUM Ha 31eMEHT:
BK/1 — nepekntoyeHune 6uta B
coctoaHue BKJI;
[eicTene
2.3. Jencreune BKI ) BLIKIT @ Whsepoua () BKIT, noxa naxat BbIK/1 — nepeKkntoyeHune 6uta B

coctosiHue BbIK/T;

MHBepcua — nepeknoveHme 6uta
3/1eMeHTa B COCTOAHUE,
NPOTUBOMO/IOKHOE TEKYLLEMY;
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BKJ/1, noKa Ha)ar -
nepekaoYeHne 6UTa B COCToAHME
BKJ1 Ha BpemA 3a)KaTtuA
3nemeHTa, Nocne OTNyCKaHUA —
nepekntoyeHmne B COCTOAHUE

BbIK/.
Bknagka CKopocTb
KoHcTaHTa
@ Peructp PSW2h7
MiaHimMym 0
3.
Marcunaym 100

BbI6Op CKOPOCTM CMEHbI KaAPOB aHUMaUMK 31eMeHTa. MOXKHO 334aTb MOCTOAHHYHO CKOPOCTb UK
yKasaTb pernctp. Bo BTOpPOM c/iy4ae MOXKHO OrpaHMYnUTb AMana3oH ero 3HavyeHuin. CKopocTb
N3MepPSEeTCcs B OTHOCUTESIbHBIX eAMHMLAX — 3HAYeHUA, 6IM3KME K MUHUMYMY, COOTBETCTBYHOT
Mea/IEHHOM CKOPOCTH, BIN3KME K MaKCUMYyMy — BbICTPON.

7.12.5. KaHan/Hacoc/BeHTunatop

Puc. 7.64. Apnbiku 1 BHewHWI Bug anemeHTos Kanan/Hacoc/BeHtunatop

dnemeHTbl KaHan, Hacoc u BeHTunaTop npeaHasHavyeHbl Ans 0TobparKeHUs Ha 3KpaHe naHenu
COOTBETCTBYIOWMX YCTpPoncTB. B coctoaHun BbIK/T oHW ABAAeTcs CTaTUYECKMMWU 3/EeMEHTamMu, B
coctoAHnn BKJ1 — aHMMKUpPOBaHHbIMM.

TuUNUYHble NapameTpbl rpadrUUYecKnX 31eMeHTOB OnucaHbl B M. 3.7.

YHUKanbHble NapameTpbl rpadUUeckmuxX 31eMeHTOB MAEHTUYHbI MapameTpam 31emeHTa KnanaH.
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7.12.6. Asuratennb

Puc. 7.65. ApAblK U BHELWHWUNA BUA 3n1eMeHTa [Buratenb

dnemeHT [BUratenb npeaHasHayeH AnA OTOOpaXKeHWA HA dKpaHe NaHe/an COOTBETCTBYHOLLErO
ycTpoiictea. B o6oux coctoaHmax (BK/1/BbIK/) anemeHT ABAAETCA CTaTUUECKUM.

TuUnNuUYHble NapameTpbl rpadrUUYEcKoro afiemeHTa onucaHsbl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.33:

Tabn. 7.33. YHUKaANbHblE NapameTpbl 31emeHTa [iBuratenb

Ne | HassaHue napametpa CKpUHWoOT | OnucaHue

BknagKka U3o6parkeHune

Bun

@ BKI
) BRIKN

1. WametuTs BUA '_%

BuBmuoTexa

CoxpaHUTs B1a

Ha aToi BKnagKe MOKHO BblbpaTb M306paKkeHns anemeHTa B coctosiHuax BK/ 1 BbIK/ us

Wab/0HOB aneMeHTa Unn GUBANOTEKN 3/1IEMEHTOB, a TaK e COXPaHUTb TeKyLine HaCTpor/'IKVI
3/1EMEHTA B 6VI6IIVIOT€KV 9/1EMEHTOB.
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7.12.7. EMKOCTb

Puc. 7.66. ApAblK U BHELWHWUNA BUA snemeHTa EMKocTb

dnemeHT EMKoOCTb npegHasHa4yeH AnAa 0T06pa>«eva Ha 3KpaHe naHen COOTBETCTBYHOLWLETNO
yCTpOl‘/‘ICTBa M 3HaYeHUA NPUBA3aHHOIO perncrpa.

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUWKabHble NapameTpbl rpadpUyeckoro snemeHTa onuncaHbl B Tabn. 7.34:

'

EmkocTte @
Wkana | Uget I Pacnonoxerme
Peructp snemeHTa | Onanaszon Buo
Makcurayma 100 MiaHIR™ 0
[] NepemerHan PSW256 [] Nepemenran | FSW25E
Asapun
Markcurym Mirimyra
Makcurayma 100 MuHnya 0
] NepemerHan &) [ Nepemernan ]
() Miurats GeicTpo @ Murats meaneHHo
0K ] [ CmaeHa ] [ [MprreHATE ] [ Cnpaexa ]

Puc. 7.67. MapameTpbl anemeHTa EMKocTb, BKNaaKa [nanasoH
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Tabn. 7.34. YHMKanbHble NapameTpbl 3iemeHTa EMKocTb

HasBaHue
CKpUHWoOT OnucaHue
napametpa
Bknagka AuanasoH
BepxHAa/HUXHAA rpaHMLUa
0TOBparkaeMblx 3/IEMEHTOM
Matccumaym 100 Miaruraym o 3HayeHuni. Bmecto
AnanasoH .
— — dUKCMPOBaAHHbIX 3HAYEHN
[T Nepemennan FaWVeob [ Nepementan | PSW2EE
MOXHO yKa3aTb
COOTBETCTBYIOLWME PETNCTPDI.
Mpy HaAMYUKM raNIoYUKN,
[¥] ABapun
nosoca 3anoJiHeHuA
Marcunym MiaHnayr anemeHTa byaeTt murathb €
Marcumym 100 My | 0 BbIGPaHHOM CKOPOCTbIO Mpu
ABapMﬂ |:| MeperenHan  |PSV 256 |:| MepemenHan  PSV 256 BbIXOAE 33 yKasaHHble
rpaHuubl. Bmecto
OUKCUPOBAHHbIX 3HAYEHUI
~) Murats GeicTpo @ MyraTe MeaneHHo
MOXHO YKa3aTb
COOTBETCTBYIOLWME PErNCTPbI.

BknagKka Bupg,

BuGnuoTeka

Ha aToi BKnaaKe Bbibupaetca nsobpaxkeHue anemeHTa (M3 WabAOHOB 3/1eMeHTa UK 6UBMOoTEKU
3/1eMEHTOB).

Bknagka WWkana

McnonssoeaTs WwWeany
CcHoBHAERA WKaNa 3

NononHuT. wkana 3

Ha aTolh BKNnaaKe onpeaenserca KOIMYeCTBO Ae/IeHUN OCHOBHOM M AONOAHUTEIbHOM LWKa/bl
3aNeMeHTa.
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7.13. T'paduKu 1 TpeHabI

7.13.1. TpaduK peanbHOro BpemeHu

Puc. 7.68. ApAblK 1 BHewWHWUI BUA anemeHTa FpaduK peanbHOro BpemeHu

dnemeHT Fpad)m( peasibHOro BpemeHu uncnosbsyerca AnAa 0To6pa)Keva Ha 3KpaHe naHenun
3Ha4YeHUA NPnUBA3aHHbIX PETNCTPOB B Fpad)VI‘-IeCKOM BnAe B peaslbHOM BpPeEMEHMU.

TuUNuYHble NapameTpbl rpadrUUYecKoro afemeHTa onucaHsl B n. 3.7.

YHUKaNbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.35:

lpadmk peansHoro BpEMEHN

Pervctpel | Uger |F'acnonoerHe

Tpaduk

| Permctp snemerTa | Tpaduk |3EII'IHCb | HpaHunuwe I Lset |

Cpesel JKpaH
KonwuecTso 10 PopMaT rpadiKka
Mepuon ] e @ MHin
FPopmat () Tourm
©Dec  OHex () Cron6us!

() Float @ Unsigned

[ [Owanasod

Pexim mevkeHR

Markcunym 100 @ OevraTs nepo
MitHirayma 0 () Oswrats Gymary
5] Comen )

Puc. 7.69. MapameTpbl anemeHTa NpaduK peanbHOro BpemeHu, BKaaaKa Peructpbl, HacTpoinka
napameTpoB perucrpa
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Tabn. 7.35. YHMKanbHble NapameTpbl asiemeHTa NpaduK peanbHOro BpemeHu

Ha3saHue
Ne CKpUHWoOT OnucaHue
napamerpa

Bknagka Perucrpbl

Tpacnk peansHoro BpemMeHn @

Pervcpel | Uger | PacrionoxeHne
O —
HoGasnTs rpynny

Ha aToli BKNagKe nponcxoant aobasieHne perncTpos, 3HaYEHUS KOTOPbIX byayT oTobparkaTbcs
3/1IEMEHTOM, U UX HACTPOMKa. HU:Ke onucaHbl BKAAAKU, AOCTYMHbIE NOC/E HAXKaTUsA Ha KHOMKY

U3meHuUTb.
Bknaaka Perucrp anemeHTa
1.1.
Bbibop peructpa anemeHTa, cm. n. 3.7.1.
1.2 Bknaaka Npaduk
121 Coesbl Cpesul KonnyecTtBo BpeMeHHbIX ToYeK ANA AaHHOro
e P KannuecTso 10 peructpa, otobparkaembix Ha rpaduke.
YactoTa oTObparKeHMA 1 3anmcK 3HaYEHN

1.2.2. Mepuogp, Mepron 1 cex. P

AaHHOro perncrpa.

dopmaT oTobparkaembix AaHHbIX.

Fopmat o o
- ) Dec — uenoyYncaeHHbI 3HAKOBbIN;

1 Dec ) Hex u Y

1.2.3. dopmart ) ) Float — c nnhaBatouwei Toukom;

©Foat @ Unsigned Hex — WwecTHaauaTepPUYHbIN;

Unsigned — uenouncneHHbI 6€33HaKoBbIN

(TonbKo nonoxuTeNbHbIE 3HaYEHUA).

wanazoH
Marcunaym 100 o
124 [uanason [vanasoH 3HaYeHU AaHHOro PerucTpa,
o Miakimayma 0 oTobpaskaembix rpadrKom.
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1.2.5.

Skpan
Popmar rpatKa
@ [Mara o
3KpaH Tun 0T06pa)KEHMF| 3Ha4Y€HUU Ha I'pad)VlKe.

Toukm

Cronfus

1.2.6.

Pexxum asuskeHma rpaduka.
Pexoam oExeHuA
Asuratb nepo — rpaduK HaunHaet
OTPWCOBbLIBATLCA Y IEBOM MPaHULbl SN1EMEHTA;
Oeurats Gymary Asuratb 6ymary — rpaduk HaumMHaeT
OTPWCOBbLIBATLCA Y NPABOM FPAaHULbI 3/1EMEHTA.

Pexxum @ [ewrats nepo
ABUNXKeHnA

1.3.

Bknagka 3anucb

BuT cTapTa sanvcn

BriGpaHHeit BUT MCronssyeToA anA
manycka sancu!

Ha aTo BKNaaKe MOXKHO yKasaTb 6BUT cTapTa 3anuncu (oTobpaxKkeHus) Ans AaHHOTO PerucrTpa.
Korga 6uT npnHnmaet 3HadyeHue BKJ/1, 3HayeHMe AaHHOIO pernctpa HauMHaeT oTobparkaTbCsa Ha
rpaduke; Korga 6UT NpuHMMaeT 3HaueHue BbIK/T1 — npeKkpaluaer.

1.4.

Bknagka XpaHunuiie

Peructp

&
o

PSW - 40
V| B asTo. ofinacm

Ha 3Tolh BKNaAKe MOXHO YKa3aTb NePBbIi U3 Fpynnbl PperMcTpoB, MCNOAb3yeMbIX ANA
COXpPaHeHMA AaHHbIX 3/1eMeHTa. 3anncb NPOMUCXOANT B pexkume Konblesoro 6ydepa. Mpu
Ha/IM4YMM ranoykmn B aBTo. 061acTH, 3HAYEHMA COXPAHAIOTCA B 061aCTU aBTOPa3MeELLIEHUA
naHenu. PekomeHAyemcsa 1cnoib30BaTb MMEHHO 3TOT PEXUM COXPaHEHMS.

KonMuecTBo perMcTpoB, MCNoNb3yeMbIX AN COXPaHEHMS AaHHbIX 0OHO020 PerucTpa,
0oTO6paKaemoro Ha rpapuke peanbHOro BpemeHMu:

N=CB+(S+1)-TP, rge
CB — KON-BO PerucTpoB, UCMOJIb3yeMbIX Ko/bLeBbiM Bydepom (KoHcTaHTa: CB = 4);
S — KonmyecTBO cpe3os pernctpa (cm. nn. 1.2.1);
TP — KONNYECTBO PErnMCTPOB, 3aHUMAEMbIX TUMOM AaHHbIX 3aNNCbIBAEMOTO 3Ha4YeHUA (1A

WORD =1, ana DWORD = 2).

Mpumep: ana sHavyeHma Tina WORD c umncnom cpesos 10 noTpebyetca 15 pernctpos xpaHeHus.

1.5.

Bknagka User

Ha 3Toi BKNaaKe MOXKHO BblbpaTh LBET, KOTOPbIM ByayT oTobpaxkaTbCA 3HaYEHMA A4aHHOMO
peructpa Ha TpeHae.
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7.13.2. UctopuuecKuii rpadpumk

13
AT
| I
13:00: 00 13:00: 09
15-07-14 15-07-14

Puc. 7.70. ApAbIK 1 BHELWHWUI BUA anemeHTa Uctopuuecknii rpadpmk

dnemeHT UcTopurueckuii rpadmKk Mcnonb3yeTcs 418 0TobpaXkeHUs Ha 3KpaHe NaHenu 3HayeHus
NPMBA3AHHbLIX PErucTpoB B rPaduYecKoM BMAE C BO3MOMKHOCTbIO MPOCMOTPa WX ucTopuu. Ona

NPOCMOTPA UCTOPUM MCNOIb3YETCA SNEMEHT YnpasaeHue rpadukammu/Tabamuamm.

TuUnuyHble NapameTpbl rpadrUUYecKoro afiemeHTa onucaHsbl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.36:

WeTopuueckni rpagme @
| Uget | WpwgpT I PacnonoxeHue
PerncTpe | padmK I PerucTp snemenHTa
[ HofasnTs l [ [ofasus rpynny ] ’ WameHims ] [ Yoanuts ]
Nz Pervctp HuxHwi npegen  Bepwhdil npegen
1 PSWZ56 0 100
2 PSW257 0 100
I KT
4| mn 4
[ 0K l ’ Omvena ] ’ MpuMeHTE ] ’ Crpaska ]

Puc. 7.71. NapameTpbl anemeHTa UcTtopuueckuim rpaduk, Bknagka Peructpbl
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Tabn. 7.36. YHMKanbHble NapameTpbl aiemeHTa UcTopruuecknii rpadpumk

HassaHue
Ne CKpUHWoT OnucaHue
napametpa
Bknagka Perucrpbl
e
| Lset | LpwepT | Pacnonoxerne | - . =
[pp— | == I T | . . | Wicropuueckunii rpadmk
I
[,Elpﬁaﬁmb] [ﬂoﬁaﬁmb I'D)'I'IFI)’] [HSMa—MTb] [ Yoanute ] Perverp | Treie | Lser
Fopmar
N2 Peructp Hixrni mpegen  Bepoaawid npeaen @ Dec ©) Hex
1 PSW256 0 100 _ _ .
2 PSW257 0 100 () Float () Unsigned
3 PSWI258 0 100 / ....... yansson
4 PSW259 0 L0 R (N
....... Makcumym 100
1 R MiHuyt 0
N
0] ((omma ] (Towewm ) [Commma J |00
TOW BKN n T N rMCTpPOB, T T T
Ha aTolh BKnaaKe nponcxoaut aobasneHmne permcTpos, 3HaueHUA KOTopbix 6 oTobpaxarbcs
anemeHTOM. C nomoubto HaxKaTtna JIKM Ha CTPOKY MOXKHO OTKPbITb OKHO HAacTPOEK perncrpa, rae
BblbMpaeTca ero ¢opmart, AMana3oH BO3MOXKHbIX 3HAYEHWUI U LiBET, KOTOPbIM 3HaYyeHuna byayT
oTobparkaTbcA Ha rpaduKe.
2. Bknaaka Npaduk
Ha ctpaHuMue — KonnyecTtso
TOYeK, oTobparkaembIx Ha
Cpessl 0AHOM cTpaHuLe rpaduKa;
Ha ctpanvue 10
Bcero — ob6uiee KoanMyecTBo
2.1, Cpesbl Beero 100 TOYEK, apxusupyemoe
Mepuoa 1 Cex SNEMEHTOM;
Mepuop - yactoTa
OTObOparKeHMA 1 3aNncK ToUYeK
rpaduka.
Bpemn
(7) Beepy
@ Brwsy MecTo oTobpakeHus
2.2. Bpemsa - . P
@ Het 3HAYEHMN METOK BpeMeHM!.
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an HaIN4YnUU raiodku,
MOXHO YKa3aTb 6uT cTa pTa

BWT CTApTa Samvck 3anucu (oTobpaxeHus) ana
JaHHoro perucTpa. Korga but
53, but ctapTta npuHMmaeT 3HavyeHne BKA,
3anucu 3HaYeHWe AaHHOTO perncTpa
HauyMHaeT oTobpaykaTbcA Ha
rpaduke; Korga but
npuHMmaeT 3HavyeHne BbIK/
— npekpawaert.
Mpwn HaNMYUKU FaNouKm,
o V| Nepebid cpes Terywed cTPaHALL MOMHO yKasaTk NepBbin
MepBbin cpes PEerncTp rpynnbl PerncTpos, B
2.4. TeKyLen :::ﬂ’gmz;ﬁf:fg‘SWEEEE'RED:;EJ“E”DB KOTOpOW ByayT cCOXpaHATLCA
CTpaHuUbI [LaHHble, BblaeNeHHble B
AaHHbIN MOMEHT KYypCopom
rpaduka.
Bknagka Perucrp anemeHTta
PerucTp
PFW  ~ 4096
+| B aBTo. oBnacma
Ha 3To BKNaZAKe MOXHO yKa3aTb NepBbIi U3 FPYNNbl PEFUCTPOB, UCMOIb3YEMBbIX /1A COXPaHEHUS
AaHHbIX 3nemeHTa. CoxpaHeHMe NPOUCXOAMUT B perkmume KonbLesoro bydepa. MNpu Hannumnm
ranoyku B aBTo. 061aCTH, 3HAUYEHUA COXPAHALOTCA B 061aCTV aBTOPa3MeLLeHNA NaHeNu.
PekomeHOyemcA CNOb30BaTb UMEHHO 3TOT PEXUM COXPAHEHMA, MOCKObKY B 3STOM C/y4vae
WCK/TIOHAETCA BO3MOMKHOCTb COXPaHEHMWA B PETUCTPbI, Y¥Ke 334eNCTBOBAHHbIE NO/Ib30BaTENEM B
npoekte. Pasnnuns obnacreit namaT onucatbl B n. 4.1.
3.

Konunyectso PErncTpoB, NCNosibayembixX ANA COXpPpaHEHNA AaHHbLIX MICTOPUYECKOTO rpachKa:
N=CB+ (Qw+ Qdw-2+DT)-(S+1), rae

CB — KON1-BO PErNCTPOB, UCMOIb3YEMbIX KOMbLEBLIM Bydepom (KoHcTaHTa: CB = 4);

QW — K0/1-BO 3HauyeHuli Tuna WORD, oTobparkaemblix Ha rpaduke;

Qdw — Kon-Bo 3HauyeHui TMIna DWORD, oTob6parkaembix Ha rpaduKe;

DT — KON-BO pPerucTpoB, NCMOJ/b3yeMbIX A1 COXPAaHEHMA METKN BpeMeHM O4HOro cpesa
(KoHcTaHTa: DT = 6);

S — Ko/iMyecTBo cpe3oB rpaduKa (cm. nn. 2.1, napameTp Bcero).

Mpumep: ana asyx 3HaveHuin Tuna WORD c yncnom cpesos 5 notpebyetca 52 perncrpa
XpaHeHuA.
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7.13.3. XY rpaduK + mogenb

507

50 100

Puc. 7.72. Apnblk u BHewHu Bug snemeHnTa XY rpaduk + mogenb
dnemeHT XY rpaduKk + moaenb MCNob3yeTcA ANA NOCTPOEHMA B OAHOM CMCTemMe KoopauHaTt
MmaTemaTMyecknx mogenen (B Buae Tabauubl KoopAMHAT) U UX NPUBAMNKEHUI (B BUAE 3HAYEHWUI

pernctpoB). MNpu M3MEHEHUW 3HaAYeHW PernuctTpoB nNpuUBAMNKEHUA, Ha rpaduKe AocTpauBaeTcs
COOTBETCTBYHOLLAA TOYKA/OTPE3OK.

TuUnuyHble NapameTpbl rpadrUUecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadMyeckoro snemeHTa onuncaHbl B Taba. 7.37:

K Tpadu + mogens C=)
[Bun | Momemo [Tpaguc [Pacnonoxsme| i
T— T
Trer Mogers1 b
Koo panHaTel mogenn =
eer N - =
Bruz
Pexam Koopamsats
@ Marm YeTaHoeka
() Toukm X 0
Touxa:(60,30)
Toura:(80,30) Y: 0
——
[ OK ] [ Ommena ] [MpumeruTs

Puc. 7.73. MapameTtpbl anemeHTa XY rpaduK + mogennb, Bknagka Moaennb
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Tabn. 7.37. YHMKanbHble napameTpbl anemeHTa XY rpaduk + moaenb

Ne | HassaHue napamertpa CKpUHWoOT | OnucaHue
1. BknagKka Bupg,
Mo ropusoHTanM
1.1. Tun AaHHbIX R GRYRYE}DPRSL PopmaT AaHHbIX 3HAYEHUI rpadmKa.
Twn gaHHbX | Unsigned -
1.2. Yncno peneHni Uncno gensHwii 2 Yncno geneHunit oceit KOOpAMHAT.
Ukana [nanasoH 3HauyeHUi, oTobparkaembix
Makcumy 100 Ha rpaduKe. [pU HANMYMKU FANOYKN
1.3. LWkana i pa¢ P - !
PALOM C AeNEHNAMU OCeN
Mitanayma 0 0TOBpasKaoTCA UX 3HAYEHUS.
PaspagHocTs
PR MosHOEe KO/IMYEeCTBO 3HAKOB,
Beero snakos 5 OTOBparkaembIx 3/IEMEHTOM, U
1.4. PaspagHocTb 6
[poBHan vacTs 0 KONYeCcTBO 3|:|aKOB, oTobparkaembix
nocne 3anAToun.
Leet
o NN -
HacTpoiKa LuBeTa ocei, geneHui
15 Uger oo [ ~ ’
WKanbl 1 rpadmKa.
veone [ -
L6 Do [C] Pon MpY HAMUYUK FaNOUYKKN, MOXKHO BbIGpaTh
e BeT poHa rpaduKa.
et [ eer dora rpad
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Bknagka Mopgenb

XY Tpacbun + mogens =]
Mogene | Mpaguk | Pacnonoxenme B
Mogens 1 Moazm
Beepx Mogene 1 _
Uber . KoopauHaTsl Mogenm =]
Bamy Pesxama KoopaaHaTs:
© Mo Yorarosia
@ Toum X 0
2.
Tov (0030 % 0
e
Ha sTtoi BK/1aAKe NPOUCXo4NT CO34aHNE MaTEMATUYECKUX MO,EI,efIEl‘/‘i ANnAa anemeHTa.
Monb3oBaTe/ib MOXKET Bb|6paTb Ha3BaHWe, UBET U TN 0TO6pa)KeHVIF| mogenu. Mocne HaxkaTua
KHOMNKH KOOpAMHaTbI HEOGXOAMMO YKa3aTb TOYKH MmaTemaTUyecKou moagenu.
Bknaaka Npaduk
“xv rpagmk + Mogens > |
[Bn | Mosens | Moaom Pacnonoxerme SRR RS S L
Tpatuk o )
MapameTpel
Vogems | Hactpoiiku rpaguka . pameTp @ :
Mopens 2 Mogens 2 : MapameTpsl
B L
P— R E—
Brua KoopmHaTa Y . Mepuon 1 cex.
e
B asto. ofinacm Yucno Touek hh
s PFW FOpMaT rpaduKa
[ But ynpaeneHn @ Miarin
() Tourkm
3.
oK ] ’ Omvena
[ ok | [ Omee | [Momwerm | [[Gpmma | | 00000 iiiiiiiiiiiiiiiiiin

Ha aToi BKnaZaKe NponcxoguT Bbl6op NPUBANKEHMI K MAaTEMATUYECKUM MOAENAM,
oTobparkaemblx 31emeHTOM. Mo1b30BaTeNIb BbIOMPAET PErUCTPbI, KOTOPbIE COA4EPHKAT 3HAYEHUSA
KOOpAWHAT NpubankeHuns no ocn X n'Y.
Mpwu oTcyTCTBMM rasoykm B aBTo. 061aCTM MOXKHO YKa3aTb perncTp, B KoTopom byayt
COXPaHATbLCA 3HAYEHUA PErNCTPOB, OTOBpPaKaemble 31eMEHTOM.

Mpu HannumMm ranoykm B aBTO. 061aCTU 3HAYEHMA COXPaHAOTCA B 061acTM aBTOpa3meLLeHma
naHenn. PekomeHdyemcs NCNoONb30BaTb UMEHHO 3TOT PEXUM COXPAHEHWA, NOCKO/IbKY B 3TOM
C/ly4ae UCKIOYAETCA BOSMOXHOCTb COXPAHEHUSA B PEFUCTPbI, YXKe 3a4eMCTBOBaHHbIe
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nosb3oBaTenem B NpoekTe. Paznnuma obnacrei namati onmcaxbl B 0. 4.1.

Mpwn Haanyumm ranovkm B PFW 3Ha4eHMA COXpaHAKTCA B SHEProHe3aBUCMMYIO MaMATb NaHeN.
Mpwn HanMunKM ranovkm BUT ynpaBneHUs, MOXKHO yKasaTb 6MUT cTapTa 3anucK ANna [AaHHOTO
rpaduKa. 3anncb HaumHaetca no nepsomy BKJ, nocneaytoumne BbIK/1/BKN aenatot rpaduk
HEeBUAUMbIM/BUAUMBIM.

MapameTpsl rpaduKa:

O6HoBAeHMe — TUN 06HoBNEHMA rpaduKa (Meprnoa/UsmeHeHne X/U3meHeHune Y/UsmeHeHune X
manY);

Mepuopg — yacToTa 06HOBAEHUSA rpaduKa (Npu TNe obHoBNeHNUA Mepuog,);
LUBet — uBeT rpadmKa NpubAnKeHUs;

Yucno ToueK — 4ncao Touek rpadmka NpubanKeHMsa, o4HOBPEMEHHO OTOOPArKaemMbIx
3/IeMEHTOM;

dopmart rpadumka — TMn oTobpaxkeHusa rpadpuka npubamxkeHms (JiuHun/Toukn).
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7.13.4. XY rpadpumk

Puc. 7.74. Apnblk u BHewWwHWUN Bua snemeHTa XY rpadpuk

dnemeHT XY rpaduk nucnonbsyerca Ans nocTpoeHna rpadmka 3aBUCUMOCTU OAHOWN BENYUHBI OT
ApYyroii Ha oOcHOBaHUM Tabauubl pernctpos. AnA ynpaBneHus rpaduKOM MCMONb3YETCA 3/IEMEHT
YnpasneHue rpadmkamu/Tabanuamu.

TuUnuyHble NapameTpbl rpadrUUecKoro afemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpadmUyeckoro s1emeHTa onmcaHbl 8 Tabn. 7.38:

(g &
| Bua_| Tpauc | Pacnonoxerve |

=Y
XKoopmHata & M
Y KoopamHaTa PSW320 M

[C] BeiGop pernctpa

Yucno Touex: 10

Pexiam oTpucoskia
Mocne sarpyskn NaHeny

) He pucosame () OpHa Touka @ Opucoska

PerucTp ynpaeneHna
:Tonkko TEKYWERA TOUKE

1
:[pBEEMTE TEKYLLYIO TOUKY
Enm

{OMpMcoBKa 5 peansHoM BpemMeaHm

ok J[ omes | Nawewm ][ cpsece |

Puc. 7.75. MNapameTpbl anemeHTa XY rpadumk, Bknaaka Npadpuk
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Tabn. 7.38. YHMKanbHble napameTpbl 3nemeHTa XY rpadumk

HassaHue
Ne napamerpa CKpuHLWoT OnucaHue
1 BknagKa Bupg,
LseT
11 Lger Pamia: I - LlBeT KOHTypa U
o OHa 3/1IeMeHTa.
I s R
Soomar Mpacumic Tun oTobpaxeHus
1.2 P FopMaT rpamika 3HaYeHWUI permctpa
rpaduka Marwa Toun @) [MHk + To4KK 3/1eMeHTa.
IMaHmK
e [ -
Tonuwna: | 1 ~ Bbibop uBeTa,
1.3. NInHuKn Crane TOJILLMHBI U CTUANA
NNHUI rpadumKa.
@) CnnowHoi
MNpepbEXUCTLIA
T
=
Tonwwna: |4 - Bbibop uBeTa,
1.4. Touku TOJILLMHBI U CTUAA
Cmine "
JINHU TOYEK.
@ Keagpatel
Kpyara
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Bknaaka Npaduk

2.1

KoopauHarsl

| MocnepoeatensHoe PasMELLEHWE

¥ KoopOvMHaTa PSW300 l | MNapameTpel X ‘

MapameTpel

MNocneposaTensHoE pasMeleHe

¥ KoopmMHaTa PSW300 | ‘ MapameTpel X ‘

Y woopmHaTa [ PSW320 l ‘ MapameTtpel Y ‘

Perncrpbl, 3Ha4eHUA KOTOPbIX
onpeaensoT KOoOpAMHaTbI
ToueK, oTobpaKaembIx
rpapumkom.

MpY HAaAVUUK TaNOUKM
NocnepoBatenbHoe
pa3smeLlleHue, KoopaMHaTbI
TOYEK pasmMeLLatoTcs
nocaefoBaTeNbHo:

Touka 1 (PSW300, PSW301),
Touka 2 (PSW302, PSW303) u

T.4.

Mpun OTCYTCTBUM ranouykuy,
nonb3osaTesb BbibupaeT ase
rpynnbl perucTpos:

Touka 1 (PSW300, PSW320),
Touka 2 (PSW301, PSW321) u

T.4.

B meHto MapameTpbl 1A
KOOPAMHAT MOXHO BblOpaThb
dbopmaT AaHHbIX U
BEPXHIO0/HUMKHIOK rpaHnLy
oTobpaxKaembix 3Ha4YEHUN.

2.2.

Ymcno Touek

Brifbop pervctpa

Yucno Touek 10

Konnuectso Touek,
oTobpaxaembix rpadumkom. Mpwu
HaNMYMM ranoyku Boibop
perucrpa, KoimM4ecTBo To4eK
byaeT onpeaenatbca
3Ha4YeHMeM BblbpaHHOTO
perucrpa.

2.3.

Pexnm
OTPUCOBKMU

Pexin oTpUcoBKK

Mocne sarpysiy naHenm

He pucosate @ Tekywme ToukK Otpucoska

PeXnm oTpMCOBKM rpadmKa
nocse 3arpy3ku naHe u:

He pucosatb — rpaduK He
OTPMCOBbLIBAETCA 0 KOMaHAbI
nosb3oBaTens;

TeKyuwime TOUKU —
OTPMCOBbIBAIOTCA TEKYLLME
3Ha4YeHMA perncTpos, nocne
yero rpaduK He
OTPUCOBbLIBAETCA A0 KOMaHAbI
nosib3oBaTens;

OTpucoBKa — OTPMCOBKA
rpadu1Ka B peaibHOM BpeMEHMU.
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2.4.

Pernctp
ynpasneHua

[7] PervucTp ypaenenua

1: TonbKo TEKYLLWWE TOUKK

2 [NoBaEITe TEKYLLME TOUKA

3 0ucTaTs

-0 TpMCcoBKE B pEENEHOM BOEMEHK

=]
[¥5]
1

]

Mpn HAAWMYUM FAIOYKU, MOMKHO
BblOpaTb perncTp ynpasaeHus
anemeHTom. BoamorkHble
3Ha4YeHua perncrpa:

1 — oTpncoBatb TONbLKO
TeKyLne 3HaYeHUA perncTpos;
2 — pobaBneHne HOBbIX
3HAYEHWUI1 PETNCTPOB C
CoXpaHeHnem oTobparkeHus
CTapblx;

3 — ouncTUTb Nosne rpadukKa;

4 — oTpucoBKa rpaduka B
peasibHOM BpeMeH!.
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7.13.5. TpeHpa,

1004

a0 4

0
2015:07:15:11:50:40

2015:07:15:11:51:30

Puc. 7.76. Apnblk u BHEWHWI BUA snemeHTa TpeHp,

dnemeHT TPEHA ncnonb3yeTca OnAa 0T06pa)KEHVI’r'I Ha 3KpaHe MNaHe/In 3HAa4YEeHUA NMPUBA3aHHbIX

perucTpoB B rpadmMyeckoMm BUAE C BO3MOMKHOCTbIO NMPOCMOTPA UCTopun. B uenom, anemeHT 6,1130K No
dyHKUMOHany K Nctopryeckomy rpadmky, Ho nmeeT 6obllyto TMOKOCTb B HacTpolike. A npocmoTpa

NCTOPUM MCNOb3YETCA 31EeMEHT YnpasaeHue rpadurkamu/Tabamuamm.

TuUnuyHble NapameTpbl rpadrUUecKoro afiemeHTa onucaHbl B n. 3.7.

YHUKaNbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 7.39:

-

Tpena

(S5

| [pagpuk

PacnonoxeHue

PerucTp snemeHTa

HacTpoiika

Pasmep xparmniwa (B cpesax)
Pesxim paboTel

@ TpeHa,

() MeTorpamma

Lhcmiyeckan sanvcs
@ Lhakn

Yactota

[ Bt pestaanaa
Pexim

() OcraHoska (0)

() 3anmce no dpoHTy BuTa

[ BT ynpaeneHwa sanuckn

PSB256

120

1

=

’SB256

@ Mepesanmcs (1)

PSB256

[ ok

][ Omvena ]

Puc. 7.77. NapameTpbl anemeHTa TpeHA, BKagKa HacTpoiiku
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Tabn. 7.39. YHMKanbHble NapameTpbl 3iemeHTa TpeHa

HasBaHue
napametpa

CKpuHLWoT

OnucaHue

Bknagka Hactpoiiku

1.1.

Pasmep
XpaHunuLwa

Pazmep xpaHunuwa B cpesax) 100

KonnyecTBo Touvek,
oTobpaxkaemoe Kaxkao 13
KPMBbIX TPEHAA.

1.2.

Bbibop
XpaHUAUWa

Pexin pafioTsl

@ Tpexgo
MicTorpamma

Pexxum paboTbl anemeHTa —
TpeHa (Mctopuyecknin rpaduk)
WAU TUCTOrpamma.

1.3.

Lnknnyeckasn
3anucb

Umcnuueckan sanvce

@ YacTora

1 CEK}"HI -
But ympasnervA sanmcele | PSEZ5E
BT pexasmaa PSB25G
Pesxiam

Octanoska (0) @ Mepesanics (1)

Bbibop pexkuma LMKANYECcKo
3anucu rpaduKa.

Yacrora — yacToTa
oTobpakeHus/3anncu
3HaAYeHUI perucTpos
3/1IEMEHTa;

BuT ynpaBaeHusa 3anmcbio —
NPW HAIMYUKN TaNIOYKKN, MOXKHO
yKasaTb OUT cTapTa 3anucu
(oTo6parkeHun) gaHHoro
anemeHTa. Korga 6ut
npuHMmaeT 3HavyeHne BKN,
3HAYeHWA NPUBA3AHHbIX
pPerncTpoB HauMHatoT
0TObparkaTbCA HA TpeHae.
Korga 6ut npuHnmaet
3HayeHue BbIK/N -
npeKpaLLatoT;

Pexxum — BbIOOp AencTBums
nocsne 3anoaHeHuA
XpaHuauwa (nn. 1.1) —
OCTAHOBKA WM Nepe3anucs;

BUT peXxuma — npu Hanmunm
ra/loyKM MOKHO Bbl6paTh 6UT,
KOTOpoO byaeT onpeaenaTtb
TeKkywuii pexknum TpeHaa (BKN
— nepe3sanucob, BbIKJ1 —
OCTaHOBKa).

1.4.

3anucb no
dpoHTY BUTa

@ 3anuck No ppoHTy BuTa

PSB256

Bbibop pexmma TpUrrepHoi
3anucu. 3anumcb
(oToBparkeHne) 3HaYeHU Ha
rpadpuke bynet
NpPounsBoAMTbLCA MO GPOHTY
BblbpaHHOro 6uTa.
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BknagKka Bupg,

an HaIN4YnUU raioyku,

7] Cemxa Nno3BOJIAET YKa3aTb
2.1 Cetka Ton. aen. X 5 on gen Y 5 KOZINYECTBO /INHUI CETKM
TpeHAa No BEPTUKAIbHOM U
ropM3oHTaNbHOM OCM.
Konunuyectso paspsagos
BPeMeHMU, oTobparkaemblx a1
Bpemsa JITon  [#[Mecrn [V Oern KpaliHei neBol TOUKM
2.2. Bpems VlUac  [¥Mamyta  [¥] CexyHna anemeHTa. MaN0YKM CTaBATCA B
nopsaaKe Bo3pactaHuA
pa3pAnos.
WwnpwnHa TpeHaa (B eAnHMLAX
53 Ok X Oce X 30 |Ceryn ~ Bpemem:l), KONIMYeCTBO
Hucno peneHui 6 AeneHnn WKaabl BpemeHU n
noanucen Ha Heu.
Ok
Yucno peneqmi & o
54 Ocb Y J KOI‘IVILIeC'I\"BO OeNneHnn u
ar nomnMced 2 noanuceur noocn Y.
Bknagka Perucrp anemeHTa
Peructp
PRW v 4056
| B aeT0. ofinacm
Ha sToi BKNagKe MOXKHO YKasaTb NePBbIA U3 FPynMnbl PErMCTPOB, UCMOJIb3YEMbIX AR COXPaHEHMUA
OaHHbIX anemeHTa. CoXxpaHeHMe NPOMCXOLUT B PEXMME KosbLeBoro bydepa. Mpu Hanmumnm
ranoyku B aBTo. 061aCTH, 3HaYEHNA COXPaHAIOTCA B 06/1acTW aBTOPa3MeLIEHMA NAHEN.
PexkomeHOyemca 1CNoNb30BaTb UMEHHO 3TOT PEXKMM COXPAHEHMA, MOCKOJIbKY B 3TOM C/y4ae
WCKNtOYMaeTCA BO3MOKHOCTb COXPaHEHUA B PETUCTPbI, YXKe 3a4eACTBOBaHHbIE N0/Ib30BaTENIEM B
3 npoekre. Pasnnuma obnacreit namatn onucaHbl B 0. 4.1,

Ko/IM4ecTBO perncTpos, MCNOAb3yeMbIX 418 COXPaHEHWUSA AaHHbIX TPEHAA:
N=CB+(Q@w+Qdw-2+DT)-(S+1),rne

CB — KON-BO PErUCTPOB, UCMOb3yeMbIX KONbLEBbIM bydepom (KoHcTaHTa: CB = 4);

Qw — Kon-BO 3HayeHul Tnna WORD, oTobparkaembix Ha rpadukKe;

Qdw - Kon-Bo 3HauyeHui TMIna DWORD, oTtobparkaembix Ha rpaduKe;

DT — KON-BO PErncTPOB, UCNO/Ib3YEMbIX A1 COXPAHEHUA METKU BPEMEHW OAHOIO Cpesa
(KoHcTaHTa: DT = 6);

S — Ko/1MyecTBo cpe3oB TpeHaa (cm. nn. 1.1).

Mpumep: ana ayx 3HavyeHmin Tuna WORD c unciom cpesos 5 notpedbyetca 52 pernctpa
XpaHeHus.
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Bknaaka Npapumk

Tpena @
HacTpoiikn | Bug I Perwctp snementa |
Mpadui | LgeT I PacnonoxeHue |
Jr— FPopmaT rpapuKa
———— @ M ) Toukw ) CronBus
TEMneia'ria
Hern=as LseT - +  Pervctp
CeoR pasmepHoOCTE
[¥] Brnioumms
Fopmar
@ Dec () Hex
4. TV Foat () Unsigned
Tun
S Byte  © Word () DWord
Murarayma 0
Markcumym 100
[ﬂoﬁaﬁmb ] [ﬂoﬁaBnTb rpynny ” Yoams ]
[ 0K ] [ CmvenHa ] [ MpumeHrTE ] [ Crpaeka ]
Ha atoi BK/1agKe BbI6VIpaPOTC’r'I M HAaCTpPanBakoTCA PETNCTPLI, 0T06pa)KaEMble 3/1eMEeHTOM.
Makc. Kon-so cmumBonoB B HazBaHuu — 30.
41 dopmart Popmart rpapuka Tun oTobparkeHUs AaHHOro
o rpaduka @ M () Town () CronGue: perncTpa Ha TpeHze.
BeT oTobpaxkeHna AaHHOTro
4.2, Lger leer I - " P A
perucTpa Ha TpeHae.
PerucTp, oTobparkaembliii n
4.3. Peructp Peructp |PSW257 ’ .
3anncbiBaemMbint TPEHOOM.
Mpwn HaNMYUKU raNoYKK, KPUBOW
CBoA dHHOIO perncrtpa
4.4, CBORA pasMepHOCTL A P P
Pa3MepPHOCTb COOTBETCTBYET CBOA WKasia no
ocun Y.
an HaAN4Ynm rano4vyKkun, moxXHo
Cc nomoLbo KHoMKK LWkana
4.5, LLKana BrniounTs w .
HacTpouTb popmaT noanmcen
noocmY.
FopraT
@ Dec () Hex
4.6. dopmat ) - dPopmaT AaHHbIX perncrpa.
TV Foat ) Unsigned
Tun
4.7. Tun D) Byte @ Word () DWord Twun gaHHbIX perncrpa.
TP 0 HwxHAA/BepxHAA rpaHnLa
4.8. AnanasoH R— 100 3HAYeHMN JAHHOro perncrpa,

oTo6paKaemMbix TPEHAOM.
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7.14. Tabnnubi

7.14.1. Tabauuya TpeBor

ES

Tabauna TpeBor
S

ABapun

Tpesora

MpegynpexaeHHe

Puc. 7.78. AApNbIK U BHELWHUI BUA anemeHTa Tabauua Tpesor

dnemeHT Tabnuua TpeBOr WCNONb3yeTcA ANA OTobpakeHMA Ha 3KpaHe naHenu Cnucka
COOBLIEHNIN, BUAMMOCTb KaXKA0ro 13 KOTOpbIX ONpeaensercs COCTosHMEM NpMBaA3aHHOro burta. Kaxagoe
HoBOe cooblleHWe nonagaeT B KoHel, cnucka. CMMCOK MOXXHO MPOKPYYMBaTb C NOMOLLbIO 3/1eMeHTa

YnpasneHue rpadmkamu/Tabanuamu.

TuUnuyHble NapameTpbl rpadrUUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpsbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 3.40:

Tabnuua Tpesor IEI ..............
CooBlweHna | PacnonooxceHwe L
BWT yripasneHma Cogepxarie e,
1 [PSB256 |AEapIA S
2 |PsEaT Tpegora N
3 |PSB2h8 Mpemynpexgetne | | [ |- - .. ...

4 |PSB259

[JoBaenTs TekCT

JoBaEnTe BapHaLKMOHHBIR TEKCT

JobaenTe 3HAMEHWE pErMCTRE

Puc. 7.79. NapameTpbl anemeHTa Tabauua Tpesor, Bknaaka CoobueHun
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Tabn. 3.40. YHMKanbHble NnapameTpbl anemeHTa Tabauuya Tpesor

HassaHue
Ne CKpUHWoOT OnucaHue
napamertpa
1. Bknagka Tabnuuya
| 3aronosok
Hassarme MpW HaAMYUK FaNOYKK, CTAHOBUTCA
MyneTsiseisHsii BO3MOHbIM 334aTb TEKCT
1.1. 3aro/ioBOK Ta6nua Tesor 3aronoBkKa Tabanubl (B T.u.
2 MYNbTUA3bIYHBIN) U BbIOPaTb ero
Wpmep | | Crans wpupTa . WpndT 1 cTUNb.

BbicoTa CTPOKM 3aro/sI0BKa B

1.2. BbicoTa 3aronoBKa BricoTa saronoeka 28 P
NMUKCensx.

1.3. WnpuHa Whapta 220 LnpuHa Tabaunubl B NMUKCENSX.
Konnyectso ogHOBpEemMeHHO

1.4. Kon-Bo cTpok Konso ctpok 3 AHOBP
oTobparkaemblx CTPOK Tabanupl.
BbicoTa CTPOK coobLeHnit B

1.5. BbicoTa cTpoK BoicoTa cpok z P Lu'
NMUKCenNsx.

BrlpaEHWMBEEHWE
CNega

BbipaBHMBaHWE TEKCTA B CTPOKAX

1.6. BblpaBHMBaHUE Mo LeHTpY
Tabnuupl.

@ crpaea

Mpy HaIMYUKU TaNOYKM, BOKPYT

1.7. Bbl,ﬂ,eﬂMTb KOHTYp | BelpenuTs KoHTYp Ta6l'IML||b| OTO6pa)'KaETCF| KOHTYP.

Bknaaka CoobweHus (cm. puc. 7.79)
Ha sTo BKnagKe popmupyeTcs cogepaHue coobLeHnin, oTobparkaembix anemeHTom. s
pobaBneHns HoBoro coobueHuns Haxkmute MKM Ha nycTom nose BKAaAKu M BbiIbepuTe KomaHay
5 HoBoe coobueHue. Mocne atoro Haxkmute MKM Ha aueike ctonbua CopeprKaHue 1 Bbibepute

TUM COAEPKMMOTO — TEKCT, BAPUALLMOHHbIN TEKCT UM 3HaUYeHMe pernctpa (Mx napameTpbl
OMKMCaHbl B COOTBETCTBYIOLWMX NyHKTax). O6pamume HUMAHUeE, YTO B COODOLLLEHUN MOXKHO
OAHOBPEMEHHO BbIBOAUTb HECKOJIBKO 3K3EMMIAPOB COAEPKMMOTO, MPUHALEKALLNX PA3HbIM
TMnam. B ctonbue BUT ynpaBneHms c nomoLlpbto A4BoiiHoro Haxkatma JIKM Heob6xoamMmo yKasaTb
6UT, ube 3HaYeHne ByaeT onpenenaTb noasaeHne/mcuesHoseHne coobuieHna B Tabaunue (BKJ —

nossseHne coobuieHne, BbIK/1 — ncuesHoseHue).
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7.14.2. Tabauya cobbiTnii peanbHOro BpemeHu

E

Tabsmmia cod BT
PEAILHOTD B EMEHH

Apapua

Tpeeora

MpeaynpexneHue

Puc. 7.80. AAp/bIK U BHELWHWUI BUA 3n1emeHTa Tabauua cobbiThit peanbHOro BpemeHu

3nemeHT Tabnnua cobbiTUiA peasibHOro BpeMeHU UCMOoJ/1b3yeTCa A/17 OTOBPaNKeHNA Ha SKpaHe
naHean CrmcKa CoobLLLEeHNI, BUAMMOCTb KaXKA0ro M3 KOTOPbIX ONpeaesaeTcs COCTOAHMEM
npuBasaHHoro 6uTa. CNMCOK MOXKHO MPOKPYUYMBaATh C MOMOLLLbIO 3/1eMeHTa Ynpas/ieHne
rpadukamm/Tabanuamm.

B otAnume ot anemeHTa Tabanua TpeBor, p,aHHblﬁ 3/1EMEHT UMeeT TpU 0CcObeHHOCTH:

1. MmoXKeT oTobpakaTb TO/IbKO CTaTUYecKne coobLieHus;

2. Kaxkaomy coobLeHMo COOTBETCTBYET HOMEP, KOTOPbLIV ONpeaenseT NopAaoK
oTobparkeHnA coobweHunit. Mpumep: cnucok nyct. CoobuieHmne ¢ Ne2 npm ceoem
nossaeHnn otobpasnTca B nepsoii ctpoke. CoobuweHne ¢ Nel npu ceoem
nosasaeHnn otobpasnTca B NepBoli CTPOKe, a coobuieHue ¢ N2 nepemectuTcs
BO BTOPYHO CTPOKY.

3. wpundT TEeKCTa OANHAKOB AN BCeX COOBLLEHNI 1 3a4aeTcA B HAaCTPOMKax
NPOEKTa.

TuUnuyHble NapameTpbl rpadrUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUMKaNbHbIe NapameTpbl rpadpUyecKoro 31eMeHTa onmcaHbl B Tabn. 7.41:

TaBrutua coBITi peanbHoro spemeni 53
Tabnuua | Cootuenur | Lget | Pacnonoxerite
Dotasurs | | Hosasums rpynny | [ Mamesurs | | Yasmms
Ne Psrc  Cooflisnins Coobuenne =k
1 PSB25E  Amapin :
2 PSB257  Tpesora I
3 PSB258  Mpsmyrpexnssis
Coterr
[ —
[Amapus
‘ =
V| Mopze]
0K [ omena [ — Crpasca
ok | [ omera | [ Ml A

Puc. 7.81. NapameTpbl anemeHTa Tabauuya cobbiTuii peanbHOro BpemeHwm, BKknagka CoobuieHusn
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Tabn. 7.41. YHMKanbHble NapameTpbl 3iemeHTa Tabanua cobbiTuii peasibHOro BpemeHu

HassaHue
Ne CKpUHWoT OnucaHue
napameTpa
1. Bknagka Tabnuuya
My ne THASEIYHEIR
Tabniua cobieimii
peanNbHOra BpEMEHM TeKcT 3arosioBKa Tabamupl (B T.4.
1.1. 3aro/q0BoOK MYNbTUA3BIYHbIN) M BbIBPaATb ero
WpPUT U CTUND.
| LWpweT | |CTv1nb WP T A
Konnuyectso ogHOBpeMeHHO
1.2. Kon-Bo cTpokK Konso cTpox 3 0TOOparKaeMbIX 3/IEMEHTOM
CTPOK.
LLnpnHa cTpoK coobuieHnit B
1.3. WnpuHa WhtpstHa 205 MUKCENAX.
BbicoTa CTPOK coobueHnit B
1.4. BbicoTa BeicoTa 38 nuKcensx.
BripaEHneaHe
cnega
15 BbIDABHUBAHME BbipaBHMBaHWeE TEKCTA B CTPOKAX
e P @) no LeHTpy Tabauupbl.
crpaea
Bknaaka CoobweHus (cm. puc. 7.81)
Ha aToit BKnagKe popmmpyeTcs coaepaHme coobLLeHni, oTobpakaemblx anemeHTom. s
) [06aBNeHNA HOBOTO COOBOLLEHUA HAaXXMUTE KHONKY Jlo6aBuTb. Mocne 3Toro ABaxabl HAXKMUTE

NIKM Ha co3gaHHoM CTpoKe (MM Ha KHoMKy M3meHUTb) 1 Bbibepute ee GUT ynpaBaeHUs 1 TEKCT
coobuieHus. Mpu Hannumm ranoukm MNopaep:kka KOHUKOAA, B COOBLLEHMAX MOTYT OTOBparKaTbCA
cumBonbl FOHMKOZa. O6pamume 8HUMAHUE, YTO 3TO HEOHXOAMMO A1 0TObpaKeHUs B Tabavue
KUPUIZIMYECKUX CYMBOJIOB.
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7.14.3. UcTtopunuecKana Tabamua

B
Iloaememie Coobiemie IToaTe epxnemie
15-07-15 15:81 ABapua 15-07-15 15:86
15-07-15 15:51 Tpesora 15-07-15 15:56
15-07-15 15:52 Npeaynpexaenme | 15-07-15 15:56

Puc. 7.82. ApAblK U BHEWHWUI BUA snemeHTa UcTtopuueckas Tabamua

dnemeHT UcTopruecKasa Tabamnua ncnoib3yetca Ana oToObParkeHNa Ha sKpaHe naHenu Tabauubl
MCTOPUM TPEBOT, KOTOpas COAEPXWUT WHPOPMALMOHHbIE COOBOLWEHWUs, MOSBIEHWEe  KOTOPbIX
onpeaenseTca COCTOAHMEM NPUBA3AHHOrO BUTa, a TaKXKe AaTy U BPEMA UX NOABAEHUA U KBUTMPOBaHUA
onepaTopom.

MpoKpyTKa Tabaulbl, OYNCTKA Tabaulbl U KBUTUPOBAHWE TPEBOT OCYLLECTBASETCA C NOMOLLbIO
anemeHTa YnpasaeHue rpadukamm/Tabavuamm.

TunuyHble napameTpbl rpadnYecKoro aieMeHTa onncaHol B n. 3.7.

YHUKaNbHble NapameTpbl rpadMUecKkoro anemeHTa onuncaHbl B Taba. 7.42:

WcTopuyeckan Tabnuua @
HpaHunuLLe Leet PacnonoxeHue
Tatnuua Coofiwetma [ T—

|,D.DﬁaBnTb | | [pfasuts rpynny || WMamerints | | ¥aanats

Nz Permctp  Coofiweqwe Yeonoswe
1 P5BZ256  AsapwA But BET1
2 PSB257  Tpesora Bt BKTT
3 PSB258 [MpemynpexosHue Bt BBIKT

V| MNopnepxxa KHukoga

[ oK l | OmaeHa | | MpumeHiaTe | | Cnpaska |

Puc. 7.83. MapameTpbl anemeHTa UcToprueckana Tabauua, Bknagra CoobueHus
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Tabn. 7.42. YHMKanbHble NapameTpbl aiemeHTa UcTtopuueckana Tabaunua

HassaHue
Ne CKpUHWoT OnucaHue
napamertpa
1. Bknaaka Tabnuuya
Hactpoiiku
[na kaxporo u3 ctonbuos
® 1 cronfeu Zeonteu 3 erongeu TabAuLbI HacTPaMBaeTcsa TEeKCT
Onucarmne 3aronoBKa (BO3MOXHO
1.1. Cronbupl Mynemasstei MCMONb30BaHMA
Mosanerite MYNbTUA3BIYHOCTU), LUMPUHAE U
. BblpaBHMBAHME TEKCTa
Wpuer Azl CO0bLLEeHNA.
BbicoTa cTpoku Tabamubl B
1.2. BbicoTa CTPOKHM BricoTta cTpokm 62 nUKcenax.
MpW HaIMYUK TANIOYKN, METKK
1.3. | MoKasblBaTb rog, MokaswisaTs rog BpeMeHU, oTobparkaemble B
Tabnuue, coaepxKart roa.
Konnyectso ogHOBpemMeHHO
CTpoK Ha
1.4. CTpok Ha cTpaHuue 2 oTObpaXKaemMblx 3/1eMEHTOM
CTpaHuue
CTPOK.
Ymcno coobuieHmn, CoxpaHaemMbix
anemeHToM. MNocne ero
. NpeBbILLIEHWUs, HOBble COOBLLEHUSA
1.5. Bcero 3anucen Bcero sanwcen 100 P ! t
HaYMHaloT Nepe3anuncolBaThb
npeablaywue (HaymHaa c camoro
paHHero).
Bknagka CoobueHus (cm. puc. 7.83)
Ha aToi BKnagke popmupyetcs cogepaHne coobLieHnin, oTobparkaemblx afnemeHTom. s
» [0b6aBNeHNA HOBOTO COOBLLEHUA HAaXKMUTE KHOMKY Jlo6aBuTb. Mocne 3Toro Aaxabl HAXKMUTE
" | IKM Ha co3aaHHOM cTpoKe (Mam Ha KHOMNKY M3meHuUTb) 1 BbibepuTe ee BUT ynpasneHus,
yc/ioBUe noAsBaeHus coobuieHuns (no nepeaHemy unum sagHemy ¢bpoHTy 6uta) n ero TekcT. Mpu
Hanuumm ranoyvkm Noapepikka KOHUKOAQ, B COOBLLLEHUAX MOTYT OTOBPAXKaTbCA CUMBObI
OHWKOZa. O6pamume eHUMAHUeE, YTO 3TO HEOHXOAMMO A5 OTOOpaXKeHUa B Tabanue
KUPUAANYECKUX CUMBOJIOB.
Bknagka 3anucb
3 Bt cTapta sanvon

BriBpaHHeli BT McnonesyeTcA anA

EanycKa SammcK!

Ha sToi BK/1aAKe MOXHO YyKa3aTb ouT CTapTa 3anu1cu (0T06pa)+(EHVIFI) TpeBor A4aHHOIO 3/1IeMeHTa.
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Bknagka CoxpaHeHue

Ha 3Tolh BKNaAKe MOXHO YKa3aTb NepBblit U3 Fpynnbl PErMcTPOB, MUCMONb3YEMbIX AN COXPAaHEHMA
[AaHHbIX a3nemeHTa. CoxpaHeHne NPOUCXOAMUT B pexmnme Konblesoro bydepa. Mpu Haanumnm
rasoykun B aBTo. 061acTH, 3HaUEHNA COXPAHAIOTCA B 06/1aCTU aBTOPA3MELLEHUA NaHeNu.
PekomeHOyemcAa NCNONb30BaTb UMEHHO 3TOT PEKMM COXPaHEHMA, MOCKO/IbKY B 3TOM C/lyyae
WCK/II0YaeTCA BO3SMOMKHOCTb COXPaHEHUSA B PETUCTPbI, Y3Ke 3a4eMCcTBOBaHHbIe N0/b30BaTeIeEM B
npoekre. Pasnuuma obnacreit namaTv onucaHbl B 0. 4.1.

Ob6pamume eHUMAHUe, YTO KBUTMPOBAHME COOOLLEHMI BO3MOXKHO TOAbKO MPU NCMONb30BAHUN
B KayecTBe perncrpos xpaHeHna PFW perucrtpos.

Ko/nMyecTBO pernucTpoBs, UCMOJb3yeMblX A/ COXPAaHEHMA AaHHbIX TabauLbl:
N=CB+ (DT +2)-(S+1),rne

CB — KON-BO PerucTpoB, UCMOJb3yeMbIX KO/bLeBbiM Bydepom (KoHcTaHTa: CB = 4);

DT — KON-BO PErUCTPOB, NCMO/Ib3yEMbIX 15 COXPAHEHMUA METOK BPEeMEHM 04HOM CTPOKU
(BpemeHV nosBneHUs 1 BpeMeHU noaTeepXaeHns). NMpu Haanuum ranoyku MokasbiBaTtb rog [nn.
1.3] DT = 10, npwu oTcyTcTBMM ranoykm MoKasbisatb rog [nn. 1.3] DT = 8);

S — KonnyecTso coobuleHunit Tabauubl (cm. nn. 1.5).

Mpumep: 4nA TabanLbl C TPEMA 3aNMCAMM U Hannumem ranodku MokasbieaTtb rog, (nn. 1.3)
noTtpebyeTcsa 52 perncTpoB XpaHeHusa.
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7.14.4. Tabauua BBOAA AAHHDbIX

: £
Homep Nepemennan 3HayeHue
0 Nepemennan 1 0 B
1 Nepemennan 2 ]
2 Nepemennan 3 ml

Puc. 7.84. ApAblK 1 BHELWHWUI BUA 3nemeHTa Tabauua BBoga AaHHbIX

dnemeHT Tabnuua BBOAA AAHHbLIX WCMOMb3YETCA ANA OTOGPa)KeHMA Ha 3KpaHe Tabaumupl

3HAYEHWU PEervcTPoB C BO3MOMKHOCTbIO WX PYYHOro BBOZA. [MPOKpyTKa Tab/uvubl OCYLWECcTBASETCA C
NOMOLLbIO dNemeHTa YnpasaeHue rpadpurkamm/Tabavuamu.

TuUnuyHble NapameTpbl rpadrUUYecKoro afiemeHTa onucaHsbl B n. 3.7.

YHUKaNbHble NapameTpbl rpaduueckoro aiemeHTa onucaHbl B Tab. 7.43:

Tabauuz BEOAA A3HHEDS H

Peructp snemenTa | TaBnuua | CTonbus! aanHbx

[¥] Beon aanHex [ﬂoﬁaﬂum I [Hmwm] [ Yoanuts ]

Jaronosok Lnpsa.. Tun Fop.. BeipasH..

Knasuatypa
Knaewatypa_!| =

] (cOmee) (oesen) [covma.)

Puc. 7.85. NapameTpbl anemeHTa Tabauua BBoaa AaHHbIX, BKNagKa CTonbubl AaHHbIX
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Tabn. 7.43. YHMKanbHble NapameTpbl a3semeHTa Tabauua BBoAa AaHHbIX

Ha3saHue
Ne CKpuHLWoT OnucaHue
napamerpa
Bknagka Perucrp anemeHTa
Konunuyectso perMctpos, MCNo/ib3yeMbixX A1 COXPAaHEHMA AAHHbIX Tabanubl:
N=(Qw+Qdw:2)-S,rge
1.
QWw — Kon-BO cTON6LOB C AaHHbIMU Nt060ro TMna, Kpome DWORD;
Qdw — Kon-Bo cTon6U0B ¢ AaHHbIMKM TuNa DWORD;
S — KO/IMYecTBO 3anucel (CTPoK) Tabaunybl.
Mpumep: ana Tabanupl ¢ 4Byma cTtonbuamm gaHHbix Tina WORD 1 Tpemsa cTpoKamm
notpebyeTtca 6 perncrpos.
2. Bknaaka Tabnuuya
o Ob6uee KOANYECTBO CTPOK
2.1. Bcero 3anucen Becero sanwcei 3 = P
anemeHTa.
Konunuyectso cTpok,
CTpoK Ha
2.2. CTpaHuLe CTpoK Ha cTpaHWue 3 oAHOBpPEeMeHHO
P 0TOBparKaembIX 3/1IEMEHTOM.
23 BbicoTa BeicoTs SaronosKs o BbicoTa CTPOKM 3aroNI0BKOB
3aroJioBKa B NMUKCENAX.
BbicoTa AvYeeK Tabauubl B
2.4. BbicoTa CTPOKM Bricota cTpokn 55 4
nUKcenax.
Mpw OTCYTCTBMM FraNOYKK,
2.5. 3aron0BKu 3aronoeku CTPOKa 3aro/IoBKOB He
oTobparkaeTcs.
Mpwn HanMYUKM ranoykm,
2.6. paHuua panua BOKPYr 3/1IeMeHTa
oTobparkaeTca KOHTYP.
WpuoT
2.7. pud LWpndT 3aronoBKoB.
3aroJioBKa
o WpndT copepxRumoro adeek
2.8. | LLUpndT aueiiku llipuepT ueiikn PUPT conep
Tabnuupl.
Cronfiew ¢ HymepaLmed
o e Mpwn HaNMYUKU ranoYKm, B
3aronosok
[ MynemiassisHbIA Tabnnue otobparkaerca
H P cTonbeL, ¢ NOpAAKOBbIMU
Cronbeu, c omep 4 PAA
2.9. . i HOMepamMu CTPOK. MOXKHO
Hymepaumen
— yKa3aTb Ha3BaHue cTonbua
- (B T.4. My/NIbTUA3bIYHOE) U
Whpsna 30 €ro WwunpuHy.
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|_|pVI Ha/N4YnKn rasiodKku, B

[¥] CronGew nassarmit Tabanue otobparkaerca
Saronosor ctonbeLl, co cTaTUyeckom
] MyneTMASEMNHLIA i N
Mepemerian E TEeKCToOBOU MHd)OpMaLI,MeVI
2.10. Ctonbeu, i (cm. nn. 2.11). MoxHo
Ha3BaHUM YKa3aTb Ha3BaHuUe CTOfl6L|,a
Azeicn
(B T.4. MVﬂbTMﬂ3b|‘-IHOE) n
Wnpura 94 ero wunpuHy.
TeKcTe! cTONGLA HASBAHWA
COAep)KMMoe CTOﬂ6L|,a
[C] MynemassiHo
TeKcTbl CTOII6L|.a e — HBDGMEHHEﬂg CTaTU4YeCKUX TeKCTOB (CM.
epemeHHan
2.11. N nn. 2.10). MosKHo
Ha3BaHUU
Asbiki MCNOo21b30BaTb
MYNbTUA3bIYHbIE TEKCTbI.
Bknagka Ctonbubl AaHHbIX
| ———— TS| ciioo
| [Pervemn snevenra | Tasnsa | Cronbum aarveos [Pacnomoerws] |11
[ T — [ﬂwawm] [HSMEHHE] [ — ] e
| Cronbue sEoga
Zaronosok WWipsa.... Tun “Pop.. Beip ’
R Jaronoeok
point 50 WORD UINT BripaeH L ——
o] 3HausHre il
Asbirca
o WuprHa a0 Bcero uuep a
Tun HpofiHan YacTe 0
Knaswamps Popraar opHzOHTaNEHDE BEIDSEHHUESHHE
Knaewatypa_! - 1 Dec =
I - (71 Mo nesory kpai
) Float "= Mo enEy
"""" @ Uriigned @ Mo npagory kpato
3. o | e Sl —— | |
""""

Ha aToin BKNagKe co3aatoTca cTos1bubl Tabanubi.

Mpu HaANUYMKM ranoyKkn Beopg, AaHHBIX, cogeprKMmoe CcToN6La MOXKET peaaKTMpoBaTbCA
onepaTtopom. B aTom cnyyae Bo Bknaake Knasuatypa MoKHO BblIBpaTb MCMNO/Ib3yeMYIO A1 3TOrO
3KpaHHYIO Knasmatypy.

[Ona pobaBneHns HOBOro cTonbLa UCNob3yeTca KHoNKa [Llo6aBuTb, 414 pegakTMPoBaHMA
co3gaHHOro — UameHuTb (Mnn aBoiHoe Haxkatne JIKM Ha cTpoky). B HacTpoikax ctonbua
MOKHO YKa3aTb ero 3aro/ioBokK, WMPUHY, TN U GOpMaT AaHHbIX, BbipaBHUBaHWE, obee

KONMYecTBO UMpP MU KoNn4ecTso undp nocae 3anaton.
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7.14.5. Tabauua oTobpakeHna JaHHbIX

[3
Homep Cpesbl MepemenHan 1 MepemenHan 2 Bpemsa
4] Sample 1 jala] 11| 2015-07-16 11:08:48
1 Sample 2 ala] 11| 2015-07-16 11:06:47
2 Sample 3 55 11| 2016-07-16 11:06:46

Puc. 7.86. ApAbIK U BHeLWIHWUI BUA anemeHTa Tabanua oTobparkeHna AaHHbIX

dnemeHT Tabnaunua oTobparkeHMA AAHHBIX MCNO/b3yeTCA AN oTobparkeHWsA Ha 3KpaHe Tabanubl
[JaHHbIX, 06HOBAAIOLWENCA B peasibHOM BpeMeHU. B oTiMume oT anemeHTa Tabavua BBOAA AaHHbIX, 3TOT

INIEMEHT UMEET TPU ocobeHHoOCTH:

1. ero cogepXnMoe He MOXKeT U3MEHATLCA 0NepaTopom;

2. fdaHHble Tabauubl MOryT OBHOBAATHCA B pPeaNbHOM BpPEeMEeHW B caydae
MCNO/Ib30BaHMA LMKANYECKOro bydepa;

3. B KayectBe ¢opmaTa oTob6parkaemMblXx AaHHbIX MOXKET WCNo/b30BaThCA
CUCTEMHOE BpeMms.

MpokpyTKa Ta6}'IMLI,bI ocyuwiecrsnAaeTca c NOMOLLbIO 3/1eMeHTa YnpasaeHue
rpadu KaMM/Ta6l'IVILI,aMVI.

TunnyHble napameTpbl rpaduUUecKoro afemeHTa onncaHbl B 0. 3.7 u n. 7.14.4.

YHUMKaNbHbIe NapameTpbl rpadpUyYecKoro 31eMeHTa onmcaHbl B Tabn. 7.44:

Tabn. 7.44. YHuUKanbHble NapameTpbl 3iemeHTa Tabanua otobparkeHna JaHHbIX

Ha3sBaHue
Ne CKpMHLUOT OnucaHue
napamerpa

Bknaaka Perucrp anemeHTa

Homep nepBoro ns perncTpos AaHHbIX, oTobpaxkaemblx Tabanuein. KoanyecTso perncTpos,
MCNOob3yeMbIX A1a 0TOBpaKeHUA AaHHbIX TabanLbl, paccymTbiBaeTca no popmyne:

N=CB+(Q@w+Qdw-2+DT)-(S+1),rae

1. CB — KON-BO PerncTpoB, UCNONb3yeMbiX KONbLEBbIM Bydbepom (KoHcTaHTa: CB = 4);

Qw — Kon-Bo cToN6L0B € AaHHbIMU Nt060ro TMna, Kpome DWORD;

Qdw — Kon-Bo cToN6U0B ¢ AaHHbIMKU TUNa DWORD;

DT — Kon-BO PerucTpoB, NCNONb3yeMbIX AJ/151 COXPAaHEHMA METKN BPEMEHM O4HOM CTPOKMU
(koHcTaHTa: DT =6);

S — KonnyecTBo 3anuncen (cTpok) Tabanupl.

Mpumep: ana Tabanupl ¢ AByma ctonbuamm gaHHbix Tina WORD v Tpemsa cTpokamum
notpebyeTca 36 perncTpos.

2. Bknagka Ctonbubl AaHHbIX

MpY HaNMYMM TaNIOYKM 3NEMEHT B PEaSbHOM BpPEMEHM
oTOoOparkaeT  coAeprKMmoe  UuMKAuYeckoro  bBydepa
J|Umkn. Bypep | (MCcnonb3yeTca gna OTOOpPaKeHUA [aHHbIX 3/1eMEHTOB
TMNa TpeHa, ApXMBMPOBAHME B NaHEAN U U T.4.).

UmKknmyeckui

2.1.
Bydep
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7.15. YnpasneHue rpapukamu/Tabnamuamm

Puc. 7.87. ApAblK 1 BHELWHWIA BUA 31emeHTa YnpasaeHue rpapukamu/Tabamuamm

dnemeHT YnpaeneHue rpadukamu/Tabauuamm ucnonbsyetca AnA B3aMMOAencTeuA ¢
COOTBETCTBYIOLWMMM 31EMEHTAMWN — NEPEMELLEHUIO MO UCTOPUYECKMM TpaduKam, NPOKPyTKe Tabauu,
KBMTUPOBAHMIO TPeBor U T.4. O6pamume 8HUMAHUE, YTO 37eMeHT paboTaeT KOPPEKTHO TOAbKO Npwu
Ha/ZIMYMM HA A@HHOM 3KpaHe egMHCTBEHHOTO YNPaBAAEMOro 3/1eMeHTa.

TuUnuUyHble NapameTpbl rpadrUUYecKoro afemeHTa onucaHsl B n. 3.7.

YHUKanbHble NapameTpbl rpapuUUeckoro anemeHTa onuncaHbl B Tabn. 7.45:

Ynpaenenuwe rpadukamu/Tatanuanm @

Cofibrme | KHonka I UgeT | PacnonokeHne

Tin snemeHTa Jeictene
@ [padwk/Tabnuua II'Ipen.blmrLLLan CTPaHUE -
) TpeHa
@ Ock spemeqn | COBMHYTE Bneso (<)
Oce Y CoenHy T BBep ()

ID |Bce rpadwin

O XY rpatvk | QuvcTaTe

[ Ok H Cmaeqa I MpiraeHUTE

Puc. 7.88. ApAbiK 1 BHELWHWIA BMA 31emeHTa YnpasneHue rpadpukamu/Tabamuamm

164



Tabn. 3.45. YHMKanbHble NapameTpbl anemeHTa Tabauua Tpesor

HassaHue
Ne CKpUHWoT OnucaHue
napamerpa
Bknagka Cobbitue, Tnn anemeHta — Npapuk/Tabnuuya
@ Mpagur/ Talnuua
1.
[JaHHble fencTBMA NpMMeHUMbI ANA 31emeHToB NcTopunyeckuin rpaduk, XY rpaduk + moaens,
Tabavua Tpesor, Tabanua cobbiTUin peanbHOro BpemeHu, Mctopmnyeckas Tabanua, Tabanua
BBOJA AaHHbIX, Tabanua oTobpaxkeHnsa AaHHbIX.
11 Mpeaplaywan Ona Nictopnyeckoro rpaduKka u Bcex
o CTpaHuua Tabauu,
12 Cnepytowan Ona Nctopnyeckoro rpaduKka u Bcex
o CTpaHuua Tabauu,
Mepexon Ha NpeablayLLnin
. cpes3/cTpoky.
13 Mpeaplaywmm pes/cTpoKy
e 3NeMeHT :
lNpensbiayuan crpatiLa [na Uctoprueckoro rpaduka n Bcex
Cnepyowan cTpaHMUA
Mpensmyumii 3nemeHT 1absmnu.
Crenylowmi snement Mepexoa Ha cnenyoWwmi
MooTEepoUTE /
Cnepytowmii YoanuTs cogepamos CPes3/CTPOKYy.
1.4. SNEMEHT COBWMHYTE BEEMK
CasityTe BH1s [na Uctopmyeckoro rpaduka u Bcex
CREWHYTE BNEBO
COBMHYTE BNPEBo Tabanu.
Yeenmums KeutnposaHue Tpesor. ToAbKO AN
1.5. MNoateepanTb ¥ MEHBLWTE P v y i
. UcTopuryeckon Tabanubl.
16 Ypanutb Ounctka uctopum Uctopmyeckoro
o cofepxmmoe rpaduka/Uctopryeckoi Tabaumubl.
CaBuHyTb
ABNHY MNepemeuteHune no anemeHTy XY
1.7. BBepx/BHU3/
rpadumkK + moaenso.
B/1€B0/BMNPaBo
18 Yesennuunts/ N3meHeHne maclitaba anemeHTa XY
e YMeHbLWKNTb rpaduk + moaens.
Cbpoc nepemeLLeHuni u
1.9. Cbpoc MmaclwTabupoBaHus anemeHTa XY

rpaduk + mogesnb.
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Bknagka Cobbitne, Tn anemeHTa — TpeHa,

@ Tpena
[aHHble AeCcTBUA NPUMEHUMBbI Ans anemeHTa TpeHa. ID onpeaenser Homep KPUBOM TpeHAa, €
KOTOPOW NPOU3BOANUTCA AeNCTBME.
CaBuHyTb
2.1. B/1€BO/BNpaso . MpokpyTKa TpeHaa.
/enp / @ Ock BpemMeHn POKPYT PEHA
BBEepX/BHU3
2.2 NpubansnTb CasnryTs Bneso (<) By TS BBe () N3meHeHMe macliTaba
2.3. OTAaNUTb CosiHyTs Bneso (<< CaswryTe s8epx () | 1peppa.
CosvHyTe BNpaso (=) COBWHYTE BHAS |."-"_}
24 MokasaTh CABWHYTE BNpaBo (== CasuHyTs BHMS (vvv) lokasaTb cogepxmnmoe
e MpuEnMauTE () l_TDHEEHHSHTb 1+ } TpeHAaa.
MpuBnusnTe (++) PUOMMEHTE [+
25 CpbITb Oraanns (3 Otganvms () CKpbITb cogepkumoe
Otoanums (—) OtpanmTts (—) TpeHaa.
O4HcTHTE Mokasate
OtpaniTe CrpbITs
oG Cuncmie
MprBnuauTe
Oroanne
ID | Fpadw -
Bknagka Cobbitue, Tn anemeHTa — XY rpadpmk
3. _
@ XY rpadur
[aHHble 4eCTBUA NPUMEHUMbI ANA 3nemeHTa XY rpaduk.
3.1. Ounctutb OuunctnTb None rpadukKa.
39 TonbKo Tekylumne OTpu1coBaTb TONbKO TEKYyLUME
o TOYKMU 3HaYeHMA PerncTpos.
DureTiTS [Job6asneHne HOBbIX 3HAYEHNI
,El,o6a BUTb ToneKo TEKYLLWE TOUKK
3.3. PErnCTPOB C COXPAaHEHNEM
TeKyLLMEe TOYKK
OTOBpaXKeHUs CTapbIx.
OTpucoBka B
3.4. peanbHOM OTpucoBKa rpaduka B peasibHOM
BPEMEHMU BPEMEHM.
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7.16. ApxuBupoBaHue

7.16.1. ApxusupoBsaHue B NaHeNn

Puc. 7.89. ApAbIK U BHELWHWUI BUA 3n1eMeHTa ApXMBUPOBaHUE B NaHeNn

dnemeHT ApXMBMPOBAHUE B NAHENWN ABAAETCA Heeu3ydausupyemsim (T.e. He oTobparkaeTcsa Ha

apyrune ¢ BO3MOXXHOCTbIO 3alMMCU METKUN BPEMEHMN.

06pamume 6HUMAHUE, 4YTO 3/1IeMeHT aKTUBEH TONbKO B TO BpemMA, MNMOKa OTKPbLIT 3KPaH, Ha

9KpaHa, cheayert caenatb 3a/1IEMEHT rno6asbHbIM.

TuUnuyHble NapameTpbl rpadrUYecKoro aiemeHTa onucaHsl B n. 3.7.

YHUKaNbHble NapameTpbl rpadMyeckoro anemeHTa onuncaHbl B Taba. 3.46:

9KpaHe I'IaHeﬂM) N NCNONb3yeTCA AONA COXPaHEHUA TeKyLWux 3HaYeHU OOHUX PerncTtpoB MnaHenn B

KOTOPOM OH pacnosoKeH. Mpwn HeO6XOAMMOCTM BbIMO/IHEHUA AEVICTBMVI B HE3ABUCUMOCTU OT OTKPbLITOrO

-

ApxWEMpPOBEHKE B NEHENN @
OaHHee | 3amck |XpaHHnHu.|.e | Pacnonowenwe
Kon-so sanucei 10
YactoTa 1 cex.
Data [-_.-mrhms -
[T 2anmes
BuT ynpaEneHA sancero
) [Comma) (Tomnr

.

Puc. 7.89. MapameTpbl anemeHTa ApxMBupoBaHue B NaHeNu, BKi1aaKa 3anucb
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Tabn. 3.46. YHMKanbHble NapameTpbl 3ieMmeHTa ApXMBMPOBAHME B NaHeNU

HassaHue

CKpuHLWoT OnucaHue
napamerpa

BknagKka [aHHble

Crmcor perucTpos:

D PSW[256] Ja——

1 PSW([257)

2 PSW[258] I

3 PSW[259] LoGaemts rpynny
P W00

YoanuTe
Beepx

Bruns

Ha aToih BKNaaKe BbIbUPalOTCA apXMBMpPyEMble PErmcTpbl.

Bknagka 3anucb

2.1.

Pasmep apxuBa B cpesax. Kaxkapin
cpes npeacTtasnnet coboit Habop
3HAYeHMUI BCEX PETUCTPOB,
YKas3aHHbIX B nn. 1.

Kon-Bo 3anucen Konso sanuceil 10

2.2.

YactoTa Uactota 1 cek. Mepwnom, apxMBMPOBAHMUSA SAHHbIX.

2.3.

Bbl6Op HANNUMA NAM OTCYTCTBUA

Hata Nata ymrhms -
METKHN BpeEMEHU B apXxunee.

2.4.

] 3armes MpY HAIMYUK TANOYKM, MOXKHO
yKasaTb 6UT ynpaBaeHus 3anmcbio
(BKN — HauyaTb 3anucb, BbIK/ —
OCTaHOBMTb 3aMMChb).

3a NMUCb BT YMpPEENEHMA 3anUCeHD

BknagKka XpaHunuwe
KonnyecTtBo perncTpoB, UCMONb3YEMbIX AN COXPAHEHMA OAHHbIX apXM1Ba:
N=CB+(Qw+Qdw:-2+DT)-(S+1),rae

CB — KON1-BO PerncTpos, UCNo/ib3yemblX KO/bLEeBbIM Bydepom (KoHcTaHTa: CB = 4);

Qw — Ko/1-BO apxmBmpyemblx 3HadeHuit Tuna WORD;

Qdw - Kon-Bo apxmMBupyemMbix 3HaYeHnin Tuna DWORD;

DT — KO/1-BO PErMUCTPOB, UCMOJIb3YEMbIX A1 COXPAaHEHMSA METKM BPEMEHW 04HOTO cpesa (npu
3anMcu meTku BpemeHu [cm. nn. 2.3] DT = 6, 6e3 3anucy meTkn Bpemenu DT = 0);

S — KonnyecTBo 3anuceii (rnybuHa) apxumea.

Mpumep: ana apxuea gByx pernctpos Tvna WORD u c rnybmHon 10 cpe3oB M 3anMCcbio METKK
BpemeHu noTpebyeTtcs 92 perncrTpa xpaHeHus.
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7.16.2. ApxusuposBaHue Ha USB

Puc. 7.90. ApAbIK U BHELWHWI BUA 3nemeHTa ApxuBupoBaHue Ha USB

dnemeHT ApxuBupoBaHue Ha USB
3KpaHe naHenu) n Ucnonb3yeTca ANA 3anucu

[O0CTyneH ToNbko gns naHenen CM3xx-P. dnemeHT cnocobeH apxmBMpoBaTb 40 127 perncrpos.

Obpamume eHUMAHUe, 4TO 3neme

KOTOPOM OH pPacnosioXKeH. |_|pl/1 H606X0,D,MMOCTM BbIMOJ/IHEHUA AEIZCTBMIZ B HE3ABUCUMOCTU OT OTKPbLITOIO

ABNNAETCA Hesu3yanusupyembiM (T.e. He oTobparkaeTcs Ha
apXx1Ba 3HAYEHUI PErncTPOB NaHe M C METKOW BPEMEHU Ha
USB flash HakonuTenb B Buae ¢paiinos dopmata .csv. Obpamume sHUMAHUE, YTO AaHHbIA PYHKLMOHAN

HT aKTuBeH TOJIbKO B TO BpemMdA, NOKa OTKPbIT 3KpaH, Ha

3KpaHa, cneayet caenatb 31eMeHT r106a1bHbIM.

PeKOMeH,CI,YETCFI MCcnonb3oBaTb HAKO

3anucy apxuea KpaliHe He pekomeHOyemcAa co3aasaTb Galinbl CAMLWIKOM 4acTo (Hanpumep, Kaskable

HECKO/IbKO CEKYHA). O6pamume sHUMAHUe,

IKcnopTUpoBaTh/MMNOPTMPOBaTh AaHHble ¢ USB flash MOXHO Takske C NOMOLLBIO 3/1eMEHTOB

DYHKUMOHANbHAA KHOMKA/PYHKUMOHANbHAA

nnmTenn NPomMbIWNEHHOIO UCNOJTHEHUA. |_|pl/l LI,MKJ'IMHGCKOVI

YTO EMKOCTb HaKOMUTeNA He A0J/IXKHa npeBbiwath 32 6.

obnactb (cm. 0. 9.7).

TunuyHble napameTpbl rpadnYecKoro aieMeHTa onncaHol B n. 3.7.

YHUKanbHble NapameTpbl rpaduUUeckoro anemeHTa onuncaHbl B Tabn. 7.47:

Apxnenposadne Ha USE @
| KoHTpone skcnopTa I Jata/Bpemn I PacnonoxeHwe
Apats OanHele I Paiin XpaHummwe
Kon-eo sanuced B maine 10
Pexm apaisrposaHina
@ Lkn
1 [ Manyta -
But ynpaenerws sammeeto | PSEZ256
BT pexima PSBE256
Pexum
CeTanoska (1) @ Nepesanics (1)
3anuck No epoHTy BuTa PSE256
[ 0K ] | Ormaena | | MpurmeHnTe | | Crpaexa |

Puc. 7.91. MapameTpbl anemeHTa ApxusupoBaHue Ha USB, Bknaaka Apxus

169




Tabn. 7.47. YHMKaNbHble NapameTpbl 31emeHTa ApxuBupoBaHue Ha USB

HassaHue
napamerpa

CKpuHLWoT

OnucaHue

Bknagka Apxus

1.1.

Kon-Bo 3anucei
B daiine apxuea

Kon-Bo cTpOK ONA OOHOA SanMcK 1

Kon-Bo cpe3oB, NnomeLLaembix B
apXuB MpK Kaxaou 3anucu.
3HavyeHune no ymonyaxHmio —1 (8
apXMB 3aMMCbIBAOTCA TO/IbKO
TeKyLme 3HayeHus).

1.2.

LUnkn

Pexiam apsMEMpOBaHIUA

@ Lhaen
1 |Cexyraa -

BuT ynpaeneHuA sanvcels |FSBEZ5E

BT pexa P5B256
Pexaam

Ocranoewa (1) @ MNepesannece (1)

Mo GuTy PSB256

BblBOp pexknma UMKANYecKon
3anucy apxusa.

YacTtoTa — yactoTa 3anucu
3HaYeHUI PErncTPOB 3N1eMeHTa B
apxuB;

BuT ynpasaeHuna 3anmcbio — npm
HaIMYNK TAJIOYKN, MOXKHO
yKa3aTb 6UT cTapTa/oCTaHOBKM
3anucu apxusa. Korga but
npuHMMaeT 3HavyeHue BK,
HauYMHAETCA 3aNnUCb 3HAYEHUN B
apxus. Koraa 6ut npuHMmaet
3HayeHue BbIK/1 - 3anucb
npeKpalLaeTcs;

Pexxum — BbIbop AeicTBuA nocne
3anonHeHus ¢aina (nn. 1.1) —
OCTaHOBKa MK Nepe3anucs;

BuUT pexxuma — npu HaMumum
raJIo4KM MOXKHO BblOpaTb 6UT,
KoTopoit byaeT onpenensato
TEKYLLMI PEXMM apXMBUPOBAHMA
(BKN — nepesanucb, BbIK/ —
OCTaHOBKa).

1.3.

3anucb no
dpoHTY 6UTa

@ Zanuck no hpoHTY BUTa

P5B256

Bbibop perkmMma TpUrrepHom
3anucy apxmea. 3amnucb B apxms
6yaeT NnponsBoAnTbLCA MO GPOHTY
BblOpaHHOro 6uTa.
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BknagKka [aHHble

2.
Ha aTolt BKnaaKe BbIOBUPALOTCA M HACTPAMBALOTCA PErnCTpbl, OTOHpaKaemMble 3/1IEMEHTOM.
HasBaHWe apx1MBMpyemoro permcrpa.
370 Ha3BaHWe byaeT 3aro/I0BKOM
Haseatue COOTBETCTBYHOLLLETO CTO/I6LA B .CSV
2.1. HassaHue Variable1 . yIot .
daine. He ooMKHO coaepKaTb
Kupuannuy. MaKc. Koi-BO CMMBO/IOB
-30.
Pervctp
2.2. Peructp I PSWA00 I Bblbop apxuBMpyemoro perucrpa.
Tun panHs Tvn gaHHbIX apXUBUPYEMOTO
2.3. Tvn gaHHbIX [Ward ,I
perucrpa.
Foprar
dopmaT AaHHbIX APXMBUPYEMOTO
2.4. dopmat @ Dec _) Hex erUCTD P Py
Float ) Unsigned P pa.
PaspaoHocTs MoNHOEe KO/IMYEeCTBO 3HAKOB,
Boero sHakos 4 oTObparKaembIx 3/1eMEHTOM, U
2.5. PaspagHocTb
KOJIMYECTBO 3HAKOB, OTOOPaKaeMbIX
OpofiHan yacte 1] .
nocsie 3anaToun.
3. Bknagka daiin
Homep ycTpoicTea (coBnagaroLmii c
Homepom USB A nopTa naHenu), Ha
ID ycTpoiicTaa 0 KOTOpOE NPOUCXOAUT 3aMuChb.
3.1. ID ycTpouncTea MNepBomy NopTy COOTBETCTBYET
[[] Beibpats permctp PEWIEE | | 3HaueHue 0. B pexkume amynaumm ID
COOTBETCTBYET HOMEPY NNOTMYECKOTO
amckaNK (0-C:\,1-D:\ nurt.a.).
MyTb K paliny u ero HassaHue. bes
yKasaHua nytu ¢aiin 3anncoiBaeTca B
yms/Paitn kopeHb USB flash. McnonbsosaHue
. Wy Arhiv cav KUPUANULBI HegonycTMmo. Bmecto
3.2. Myte/dain P 1 Aony

[7] BriGpate peructp

$UKCUMPOBAHHOTO 3HAYEHUA MOXKHO
BblIBpaTb perncrp.

Mpumep: Archives/MyArchive.csv

171




3.3.

Bbibop pexkmMma co3gaHusa dannos
apxusa:

®duKcnpoBaHHOe UMA — BCe AaHHblEe
coxpaHatoTca B ogHom daiine. Mpu
HanMuum ranodku MosTop 3aronoBKa,
KarKaan 3anmcb B apxuB
npeaBapsaeTcs CTPOKOM 3aro/I0BKOB;

Mma no ymonuaHuIo — Kaxaan
3anucb B apxuB NPUBOAMUT K
€034aHuto HoBOro daiina ¢ UmeHem
Name0000~Name9999, rae Name —
nms dakina, ykasaHHoe B nn. 3.2;

@ PuKCHpOBEHHOE MMA
| MNoeTop saronoexa
Mrma no ymonuaHuo

v .D.DEEIBMTb HoMED Nocne MMEHK
Ums dainna

[o6aBuTb HOMep Nocne UMeHn —

256 OaHHble coxpaHalTca B paine
NameNg, rge Name — ums ¢aina,
Hazeanwe no pate yKasaHHoe B nn. 3.2, N2 - Homep,
YKa3aHHbIN B 4aHHOM NyHKTe. BmecTo
OUKCUPOBAHHOIO HOMEPA MOMKHO
MCNONb30BaTb 3HAaYEHUE perncTpa —
TakMm 06pPa3om, MOXKHO 3amnmncbiBaTb
OaHHble B pa3Hble ¢panbl;

Brifipate perkcTp

HasBaHue no gate — AaHHblE
coxpaHatoTca B dpananax ¢ Ha3BaHMAMM
¢dopmaTta YYYY-MM-DD (2015-08-14).

3.4.

Paspenntenb 3HaueHwU B dpainne .csv.
uy

PaznenuTens SHaueHWii .| PekomeHAayeTCca UCMoNb30BaTh “;
CMMBO pasfeneHna a4eeK Ans .csv.

Paspenuntenn
3HaYeHun

Bknagka XpaHunuuye

Ha 3Tolh BKNaaKe MOKHO YKa3aTb NepBblit U3 Fpynnbl PperMcTpoB, UCNONb3YEMbIX ANA COXPAaHEHMS
JaHHbIX 3n1emeHTa nepeg 3anucbto nx Ha USB flash. CoxpaHeHune nponcxoauT B pexxnme
Ko/bLeBoro 6ydepa.

Ko/imyecTBo perMcTpos, MUCNO/b3yeMbIX A5 COXPAaHEHUA AAaHHbIX OLHOIO PErucTpa,
0TO6paKaemoro Ha rpapuke peanbHOro BpemeHMu:

N=CB+(Qw+Qdw -2+ DT)-(S+1),rae

CB — KON1-BO PerncTpos, UCNo/b3yemblX KO/bLeBbiM Bydepom (KoHcTaHTa: CB = 4);

Qw - Kon-Bo 3HauyeHui TMna WORD, 3anncbiBaeMbix B apxuB;

Qdw — Kon-Bo 3HavyeHut Tuna DWORD, 3anncbiBaeMbliX B apXmB;

DT — Kon1-BO perncTpos, MCNOAb3yeMbIX AN COXPAHEHUA METKM BPEMEHWN OAHOIO cpesa (npu
Haanunm ranoykun Aara/Bpemsa (nn. 6) DT = 6, npu ee otcytcTBum — DT = 0);

S — Kon-Bo cpe3oB B daine apxmea (cm. nn. 1.1).

Mpumep: ana asyx sHaveHunit Tvna WORD c uncnom cpesos 5 notpebyertca 52 perucrpa.
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Bknaaka KoHTpoab aKkcnopta

Mpw HaAMYUKM ranoYdKK, nocne
3anucu B .csv dann, perncTpbl ns

OunctuTb 406 0.3
5.1. perVICprI nocne ¥ | OucTiTs PEMMCTPRI NOCNE 3KCNOpPTa nn. ¢ paCbIBal‘OTCﬂ 8. JT0
nossonseT nsbexxarb
aKcnopTa o
Ayb6npoBaHuA CTPOK B dpaline
apxuBsa.
BuT paspelweHmna 3anmcu B pann.
5.2 Paspeluenme Ha /| PazpeweHwe Ha skcnopT PSB256 BK/1 — 3anucob paspelieHa, BbIK/
o 3KcnopT !
— 3anuCb 3anpelLLeHa.
JKenopt e | BUT 3anuncy TEKYLLMX 3HAUYEH U
5.3. TeRyLWMX V| kcnopT TEKYLWLME SHAYEHWRA F5B257 yul
N (no nepegHemy dppoHTa 6uTa).
3HaYeHwu
BuT cocToaHma 3anucu B dain.
5.4. | CraTtyc aKcnopTa | Cratyc akcnopTa PSE258 BKJ1 — Begetca 3anucb, BbIK/1 —
3anucb He BeaeTcs.
PesynbTat 3anucu B daiin:
0 — 3anucb 3aBepLIEHA YCMNELIHO;
1 - USB HakonuTenb He
obHapyKeH;
55 OwnbKn 7] Owmbin axcnopTa ml 2 — He4OCTAaTOYHO NAMATKU ANA
3KcnopTa UMMOpPTa;
3 — HeBepPHO yKa3aH NyTb K
danny/vma daiina;
4 — He yAanocb NOAYYUTb JOCTYN
K danny.
Mporpecc . —
5.6. | MNporpecc skcnopTa (%) Mporpecc 3anucu B paiin (B %).
aKcnopTa (%) pere pra (i) PSW257 porp daitn (B %)
Bknagxa fara/Bpems
| NaTa/Bpema
‘:F'IIIFIMEIT 0aTEl |W_MM_DD - |
6 Mpumep 20150717

FopMmaTt BDEMEHH| HH:MM:55 - |

Mpwmep 10:32-45

Ha AaHHOVI BK/1aAKe MOXHO BKHIOLIMTb/OTKﬂIOLIMTb 3aNMnCb MeTKN BpemeHU B apXmns n Bbl6paTb ee

dopmar.
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7.17. AHumauma

7.17.1. AHMMmauma asuXKeHun

Puc. 7.92. ApAabik 1 BHEWHUI BUA d3nemeHTa AHUMaUUA ABUXKEHUA

dnemeHT AHMMAUMA ABUXKEHUA WCNOJMb3yeTCA ANA CO34aHMA NYyTU, MO KOTOPOMY MOXKeT
nepemelatbca noboin apyroi rpaduyeckuii anemeHT. Kaxgoe Haxatne JIKM Ha pabouee none
co34aeT HOBYH TO4YKYy NyTu. MocnegHAs Touka co3gaeTcs ABOMHbIM Haxkatuem JIKM. TMocne aToro
HeobXo4MMO CrpynnUpoBaTh MyTb C HYXKHbIM 3/IEMEHTOM MPU MOMOLM KomaHAbl_CrpynnmMpoBaTtb M3

KOHTEKCTHOTO MEHI0 3/1EMEHTOB.
TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B n. 3.7.

YHUWKabHble NapameTpbl rpadprMyeckoro snemeHTa onuncaHbl B Tabn. 7.48:

'l ————

AHUMALMA JEHHEHNRA [ == |

But sanycka || Benowis | poposg

Bur cipoca D BrniounTe P5SB25E

MosTop

0K ][ Cimaeqa MpurMeHnTE

Puc. 7.93. MapameTpbl anemeHTa AHMMALUA ABUKEHUA, BKNAAKA YNpaBaeHue
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Tabn. 7.48. YHMKanbHble NapameTpbl 3/ieMeHTbl AHUMALUA ABUXKEHUA

HasBaHue
Ne CKpUHWoT OnucaHue
napamertpa
Bknaaka KoopauHartol
AHNMALNA JBWKEHNA @
KoopaHaTsl | Ynpaenexue
Touka : X=60; Y=329 -
Bpema myma: 14.5 CexyHpa
Touwa nyma: X=209; =325
X &0 Bpema nyma: 13.3 CexyHoa =
Touwa mym: ¥=209; =136
1. Y 329 Bpema nyma: 14.0 CexyHpa
Touka nymi: %=349; =196
Bpema myma: 7.0 CekyHaa
Touwa myma: X=349; =126
Bpema myma: 10.0 CexyHaa
Touka mym: X=44%; Y=126 i
Decsan mmma- G 0 T riminina
[0 ] (Oowma ] [fwreer
Ha sToi BKnagKe 3a4atoTcA KoopamHaTbl TOUYEK NYTU U BPEMS, 3aTPauMBaEeMOe Ha NepemeLeHme
3/1IeMeHTa MeX4y HUMMK.
2. Bknaaka YnpasneHue
Mpn HAAWMYUM FAIOYKU, MOMKHO
Ka3aTb BUT nepemelLeHunn
2.1. BuT 3anycka Bur sanycka [ Bemowrms [ popong | | ) pemeLl
anemeHTa (BKJ/1 — nepemelaetcs,
BbIK/1 — ocTaHOBNEH).
Mpn HAAWMYUM FAIOYKU, MOMKHO
Ka3aTb BUT ynpassieHua copocom
2.2. BuTt cbpoca BurcBpoca [[|Brmowims | psposg 4 ynp P
aHumaumn (BKN1 — Bo3BpaLleHune
3/1eMEHTa B Ha4a/IbHYO TOYKY NyTw).
Mpn HaAMYKMM ranoyku, nocne
NPOXOXKAEHUA NYTU SNEMEHT
2.3. MosTop MoeTop BO3BPALLAETCA B HA4Ya/IbHYIO TOUKY

(T.e. nepemelueHme byaet
3aUUKNEHHbIM).
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7.17.2. AHMmauumsa nsobpaxkeHus

Puc. 7.94. ApAbiK U BHELWHWUI BUA 3neMeHTa AHUMaLUA M306parkeHns

dnemeHT AHMMaUUA U306paXKEHUA WCMO/b3YETCA A/A CO34aHUSA aHMMauuu M3 Habopa
rpaduyeckmx pannos.

TuUnuyHble NapameTpbl rpadUYecKoro afiemeHTa onucaHsl B 0. 3.7.

YHUWKabHble MapameTpbl rpadpUMyeckoro snemeHTa onuncaHbl B Taba. 7.49:

AHUMAELNA N20GpameHun @

AHAMELWA MS00pEXEHNA | AHAMELARA | Pacnonoxerwe

MonHell wkn

Hl mc
PSW256 ] Pervcp
Janyck PSB256 [] But ynpasnexma
[ cepec PSE256 [ Bur ynpaenerua
MocnenosaTensHOCTE ME0BpaEXEHIR
7) 3apaHHan
@ Mo noprRAky
(@ 07 Hayana K KoHLy
MNosTop (7 DT HaYana K KoHLY, 0T KOHUA K Havany

[ BuT B AMoCTM

(2]
m
]
%3]
&

[ 0K ][ OmaeHa l MpMeHrTE

Puc. 7.95. NapameTpbl anemeHTa AHMMaUMUA n30bpaxkeHusn, BKNagKa AHMMaLUA
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Tabn. 7.49. YHMKaNbHble NapameTpbl 31emeHTa AHUMAaLUMA U3obparkeHus

HassaHue
Ne CKpuHLWoT OnucaHue
napamertpa
BknagKka AHUMaUMA n3obparkeHus
AHWUMALMA M300paKEHNA @
el ey ey - —
MaTepuan MNpensapuTensHEIR npocMoTp
Wsobpaxerme 0
Wsof 1
oty
Yoanume
1.
e
Ha aToi BKnagKe BblbupatoTcs 306parkeHmn, KoTopble byayT MCNONb30BaTbCS B KayecTBe
KagpoB aHMMaLUK.
2. Bknagka AHMmauua
Bpemsa noaHoro umkna
MonHEIA WAKN aHMMaLMn B Mc (T.e. Bpems,
o 500 3a KoTopoe byayT noKasaHbl
2.1. MOAHbIN LMKA Me POS DYAYT !
BCe Kagpbl AaHHOW
PSW256 [ Peruem
aHUMaunK). Bmecto 3HaueHun
MOHO YKa3aTb perncrp.
Mpn HANMYMK FANOYKK,
aHMMauma byaeT 3anyLeHa
nocse cTapta NpoekTa.
2.2. 3anyck Janycx PSB256 [ But yrpasnetma MoO3KHO yKa3aTb 6uT
ynpasneHua aHumauuen (BKN
— 3anyuweHa, BbIK/ —
OCTaHOB/EHA).
Mpyn HANMYMK FANOYUKMK,
aHMMmauma He byaet
3anyLeHa nocne crapra
npoekta. MoXHo yKasaTb 6UT
2.3. Cépoc [C] Cépoc PSB256 [ But ynpaenetma P v
ynpasneHus cbpocom
aHumaumm (BKN — cbpolueHa
Ha nepsbIi Kagp, BbIK/ —
3anyLLeHa c nepBoro Kaapa)
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2.4,

MocnepoBaTtenbHOCTb
n306parkeHnn

MNocneaosaTensHocTs M3oBpakeHUi
JanaHHan
@ Mo nopaoky
@ 01 Havana Kk KoHuy

/| TMosTop 0T Hayana K KoHLLY, 0T KOHUE K Hauany

3apaHHan — BbI6oOp
nocneaoBaTeNbHOCTU KagpoB
aHMMaumn.

Mpnmep: 0,1,0,2,3,3. Homep
COOTBETCTBYET HOMEpPY Kaapa
g nn. 1.

Mo nopapKy —
nocnefoBaTeNbHOCTb KaZpoB
aHUMaLUK onpeaenseTcs
nopsaKom Kaapos B nn. 1.
Mpu BbIBOpE pexmma OT
Ha4yana K KoHLy, OT KOHUA K
Ha4Yany KaxAablii YeTHbI LUK
Kagpbl AEMOHCTPUPYHOTCA B
NPAMOM NOpPALKE, KarKablI
HeYeTHbI — B 06paTHOM.

MoBTOp — NpK HaAN4YUK
rafloyuku aHMMmauma
oTObpaKkaeTca B UMKAE, NpK
OTCYTCTBUM —
OEMOHCTPUPYETCA OANH LUK,

2.5.

but BuanmocTu

Byt BMmnocTia

Mpy HAMYUM FTANIOYKN MOXKHO
BblOpaTb OUT, 3HaYeHMe
KoToporo byaeT onpeaenstb
BUAUMOCTb 3/1emeHTa (BbIK/
— 31eMeHT Hesmnaum, BK/1 —
3/1eMEHT BUAEH).

178




8. Ucnonb3oBaHMe MaKPOCOB

8.1. O6bwue cBegeHUs

®PyHKUMOHaNbHbIE BO3MOXHOCTM naHeneit CMN3xx MoryT 6biITb  paclMpeHbl
NCNO/Ib30BaHUIO MaKpPOCOB, HanncaHHbIX Ha A3bike ANSI C (C89).

6narogapsn

Bknagka Makpocbl pacnonaraetca Ha [laHenn NpoekTa M MO YMOJIYAHWUIO COLEPKMUT TOJIbKO
rnobanbHbI Makpoc. B Hem npu HeobxoauMMocTn 06bABNAIOTCA NepemMeHHble U GYHKLMMK, JOCTYMHble
BO BCEX N0/Ib30BaTENIbCKMX MaKpocax. [na co3aaHmaA Noab30BaTENbCKOrO MAaKpoca HE0HX0AMMO HaXKaTb
MKM Ha BKnagKy Makpocbl M BbibpaTb KOomaHay [,06aBMTb MaKpoc, nocne 4yero BBECTM Ha3BaHMe
MaKpoCa U NOACHUTENbHYIO MHOPMaumio (aBTopa, BEPCUIO, AATy CO34aHMA, KPaTKoe onumcaHue)

5 Kondwryparop CM300 - Mpoekr - [0000113kpanl

i @min Mpasks Mpocmorp  Mnctpymesms Mpaguea  Bun  Momouws
D HE| [0 = % AL TGO EEE ERE Y10 S FH O S )0l

INThODooowDOE & 9k im Mg B =880 ikkEkx HE=EE &4
; | | | | PO 00 - @ EEEi 0 - | Aw - [RE[ K= | & & | e B G
Mpoext ax [00001]3kpanl
-fa} Mpoekr
B e I Lol B D D S D S
- [ 10000173xpani oLl o | Makpoc e
@l o I
[} Oxra Tpeser
[ Oxma nevsmu

- B ey F—
Bl rnoGansrbi makpo LoBasuTe makpoc = S

Komninauua

Hassarwe: | Funcl Bepas:  1.0.0

AsTop: Data  10.08.2015 [E+

Puc. 8.1. Co3gaHne Nonb30oBaTeIbCKOro MaKpoca

Mcnonb3oBaHWe MaKkpocoB 06bIYHO TECHO CBA3AHO C OMepaLnaAMU YTEHMA M 3aNUCKU 3HAYEHUI B
namaATtb naHenn. MHpopmauma 06 obnactax namati npusegeHa B 0. 4.

Mocne HanucaHuWa Koga Makpoca, HeobXoAMMO CKOMMWIMPOBATb €ro C MOMOLLbIO KOMaHApbI
Komnunaauma (cm. puc. 8.1). NMpu oTcyTCTBMM OWIMBOK B KOAE MaKpOCa, NOABUTCA CNeayiolee OKHO:

Kondgurypatop CM200 IEI

l'-j Komnunaywa eeincnHeqa Bes ownbok.

Puc. 8.2. Pe3ynbTaT ycnewHom KOMIUAALMM MaKkpoca

Bbl30B MaKpoca OCYLUEeCTBAAETCA C MOMOLLbI 31eMeHTOB PYHKUMOHANbHAA KHOMKA WM
dyHKUMOHaNbHAA 061acTb C NPUBA3aHHLIM AeicTBreM Bbi3oB makpoca. O6bpamume eHUMAHUE, YTO
MaKpOC BbINOIHATCA TONbKO B TO BPEMS, MOKA OTKPbLIT 3KPaH, Ha KOTOPOM PacnosioxKeH afemMeHT. Mpu

HEeobX0AMMOCTM BbINOJHEHMA MaKpoca B HE3aBMCMMOCTM OT OTKPLITOrO 3KpaHa, cnedyeTt caenatb
3/1IeMeHT 1106a/1bHbIM.
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8.2. NMpumepbl NONIb30BaTENIbCKUX MAKPOCOB

8.2.1. Npepycnosus

Mepen Hayanom paboTbl C MaKpocamu cieayeT 06paTUTb BHUMaHWE Ha Cleaytolme MOMEHTbI:

1. MNpu HaNMcaHMM KOZA MAKPOCOB PEerucTp wumeH OYHKUMK, TUNOB M T.4.  UMeeT
NPUHLMNNaAbHOE 3HaYeHne — pyHKuMA Max byaeT paboTaTtb, a GyHKUMA max — HeT.

2. anIHLI,VII'I paGOTbI C Pa3/INdHbIMM obnactamu namatu B MaKpoOcCax OT/In4aeTCa:

Ons PSB: c nomolbio pyHKUni SetPSB n ResetPSB.

Ana PSW: c nomoLubto onepatopa «=».

Ona PFW: c nomoubto dpyHKUMn Read/Reads n Write/Writes.

Obpamume eHuUMaHue, 4TO npucsoeHua B ctuae PSB[300]=TRUE; wun PFW[300]=100; He
cpaboralor.

3. Mpu 3anucKM B NamATb MaHeAM 3HAYEHWI, KoTopble 3aHMMaloT Bosiee OAHOFO perncrpa
(DWORD mnn FLOAT) Hy»XHO UCNONAb30BaTb CNeLMaibHble ONepaTopbl NPU 3TOM NepBbli NCNOb3yeMbii
aapec ob6s3ateNbHO A0MKeH bbiTb YeTHbIM (T.e. MOXKHO 3anucatb FLOAT B PSW300-301, HO Henb3A B
PSW301-302).

*(DWORD*)(PSW+300)=dwVar; // 3anucate DWORD nepemeHHyto B pernctpbl PSW300-PSW301

*(float*)(PSW+300)=fVar; // 3anucatsb float nepemeHHyto 8 peructpsl PSW300-PSW301

4. HEPEMEHHbIe MaKpoCOB MWHUNUMANUBUPYIOTCA MNMPUN  KaxXgoOM BbIi3OBE — MNO3TOMY nNpu
HeO6XOAMMOCTM COXPaHATb pe3ynbTaThbl BblYMCNEHUMN HeO6XO/.'l,MMO MCNON1b30BaATb NAaMATb NaHENN.

5. Ecam npu 0b6baABNEHMMU I'IGpEMEHHOﬁ NONb30BaATE/IbCKONO MaKpoCa HE YKa3blBaeTCA ee
Ha4a/ibHOe 3Ha4YeHune, TO OHa 6y,EI,ET MHUUMANNU3MPOBAHA C MPOU3BOJIbHbIM 3HadyeHnem. [na
nepemeHHbIX rnobanbHOro Makpoca 3a4aTb Ha4ya/ibHOe 3Ha4YeHNEe HeNb3A.

6. B pexkMme amyaaumm Makpochl He paboTator.

7. Bonee noapobHy0 MHOOPMALMIO O CUHTAKCUCE M BO3MOMKHOCTAX A3blka C MOMKHO HalTK B

COOTBETCTBYIOLWEN INTEPATYPE — HANPUMEP, B Kiaccudeckom Tpyae b.B. KepHuzaH, .M. Puyu. A3bik C.
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8.2.2. O6bABNeHUE NepeMeHHbIX

06pamume B6HUMAHUE, YTO obbaABNeHne nepemeHHbIX MOXeT OCYLeCTBIATLCA TO/IbKO B

Ha4vyane maKpoca.

Kopg ¢yHKuMK:
BOOL a; // obbaBneHve nepemeHHol Tuna BOOL ¢ HayanbHbIM 3HayeHnem FALSE
BYTE b=6; // obbaBneHne nepemeHHol Tuna BYTE ¢ Ha4yanbHbIM 3HaYeHnem 6

WORD c=PSW[300]; // obbasneHue nepemeHHol Tuna WORD
// ¢ HaYanbHbIM 3HaYeHnem n3 permctpa PSW300

DWORD d; // obbasneHune nepemeHHoli Tuna DWORD c HayanbHbIM 3Ha4YeHne 0
WORD e[4]; // obbaBneHne maccmnBa U3 YeTbipex nepemeHHbix Tuna WORD

UINT f; // obbasneHne nepemeHHom Tuna UINT

float g; // ob6basneHne nepemeHHon Tnna float

char str[10]; // ob6basneHne maccmsa us 10 nepemeHHbIX TMna char

8.2.3. Onepauyum c 6uTamm

1. 3anucb BK/ (1) B 6UT namaTu
3apaua: 3anucatb BK/ (1) 8 6ut PSB300.

Kopa, makpoca: SetPSB(300);

2. 3anuck BbIKA (0) B 61T namaATu
3apaua: 3anucatb BbIK/ (0) 8 61t PSB300.

Kopa, makpoca: ResetPSB(300);
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3. NpucBansaHue (6uT PSB->6uT PSB)
3apaua: npucBonTb 3HaYeHue 6uta PSB400 6uty PSB300.

Kop, makpoca: if(GetPSBStatus(400))

{
SetPSB(300);
}
else
{
ResetPSB(300);
}

4. NMpuceausaHue (6ut PSW->6ut PSB)

3apaua: 3anmcaTb 3HayeHue YyeTBsepToro buta perncrpa PSW400 s 6ut PSB300.

Koa makpoca: if ( (PSW[400] & (1<<4)) !1=0) // PSW400.4
{
SetPSB(300);
}
else
{
ResetPSB(300);
}

5. 3anuck BKJ (1) B 6UT pernctpa
3apaua: 3anucatb 3HayeHne BKA (1) 8 6ut PSW400.4 peructpa PSW400.

Koa makpoca: PSW[400] = PSW[400] | (1<<4); // nobuTtosoe NN

6. 3anuceb BbIKA (0) B 6UT peructpa
3apaua: 3anucatb 3HayeHne BbIK/ (0) 8 6ut PSW400.4 pervuctpa PSW400.

Kog makpoca: PSW[400] = PSW[400] & ~(1<<4); // nobutosoe N 1 nxsepcus
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8.2.4. OnepaTtopbl U ynpasaatowme onepaTopbl

1. MpucBanBaHue (pernctp->pernctp)
3apava: 3anucatb B pernctp PSW300 3HaueHue peructpa PSW400.

Kopg, makpoca: PSW[300] = PSW[400];

2. MaTemaTtnyeckue onepaunn

3apgaua: 3anucatb B pernctp PSW300 cymmy/pasHocTb/nponsseaeHne/yactHoe/octaTok oT
nenexHua permctpos PSW400 v PSW500.

Koa makpoca: PSW[300] = PSW[400] + PSW[500];
PSW[300] = PSW[400] - PSW[500];
PSW[300] = PSW[400] * PSW[500];
PSWI[300] = PSW[400] / PSW[500]; // PSW[500] He aosKHO 6bITb pasHo 0

PSW/[300] = PSW[400] % PSW[500];  //PSW[500] He aoaHO 6biTb pasHo O

3. OnepaTop oTpuLaHUA

3apaua: ecau 3HadeHue pernctpa PSW400 He pasHo O, To 3anucaTtb B peructp PSW300
3HayeHwue 100.

Koa makpoca: if (PSW[400] !=0)

{
PSW[300]=100;

}

4. Onepatop cpaBHeHUA

3apaua: ecnu 3HadeHue pernctpa PSW400 pasHo 100, To 3anucath B pernctp PSW300 3HaueHune
10.

Kopa, makpoca: if (PSW[400] == 100)

{
PSW([300]=10;

}
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5. OnepaTtopbl Makcumyma/MUHUMYMA

3apgaua: 3anucatb B pernctp PSW300 Hanbosibliee/HanMeHblLee U3 3HaYeHNIA PErncTpos
PSW400 v PSW500.

Kopg makpoca: PSW[300]=Max(PSW[400], PSW[500]);

PSW[300]=Min(PSW[400], PSW[500]);

6. OnepaTop ycnosHoro nepexoaa (IF THEN ELSE)

3apaua: ecnun 3HayeHue pernctpa PSW500 6onblwe 0 1 3HavyeHue permctpa PSW600 meHblue
100, 3anucatb B permuctp PSW300 3HayeHue 5, a B permuctp PSW400 3HauyeHne 10, nHave —
3anucatb B pernctpol PSW300 1 PSW400 3HaueHune 1.

Kog makpoca: if (PSW[500] > 0 && PSW[600]<100) // nornyeckoe U

{
PSW[300]=5;
PSW[400]=10;
}
else
{
PSW[300]=1;
PSW[400]=1;
}

3apava: (1) Ecan 3HayeHue pernctpa PSW600 Gonbwe O mau 3HavyeHne peructpa PSW700
meHbLe 100, 3anucatb B pernctp PSW300 pe3ynbraT BO3BeAeHMA 3HaYeHusa pernctpa PSW400 s
cTeneHb, paBHyto 3HaYyeHuto permctpa PSW500. (2) Ecnv 3HadyeHuMe peructpa PSW600 meHblie 0
WAM 3HavyeHue permnctpa PSW700 6onbwe 100, 3anucatb B peructp PSW300 pesynbrat
BO3BeZeHUA 3HavyeHuAa permuctpa PSW500 B cTeneHb, paBHyto 3HaveHuto permctpa PSW400.
(3) Ecam ycnosusa (1) u (2) He BbinonHsAtOTCA, 3anucaTb B pernctp PSW300 3HayeHue 0.

Kog makpoca: if (PSW[600] >0 | | PSW[700]<100) // nornyeckoe NN
{ PSW[300]=pow(PSW[400],PSW[500]);
ilse if (PSW[600] <0 || PSW[700]>100)
{ PSW[300] = pow(PSW[500],PSW[400]);
}

else

{
PSW[300] = O;
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7. OnepaTop MHOXKeCTBEHHOTO BbibOpa

3apava: Ecaun 3HadeHume pernctpa PSW300 pasHo 1, 3anucatb B pernctp PSW400 3HayeHume 10.
Ecaun 3HayeHune pernctpa PSW300 pasHo 2, 3anucatb B permnctp PSW400 3HadeHme 20. Bo Bcex
OCTaNbHbIX cnyyasax 3anmncatb 8 PSW400 3HaveHue 0.

Koa makpoca: switch (PSW[300])

{

case 1: PSW[400]=10;
break;

case 2: PSW[400]=20;
break;

default: PSW[400]=0;
break;

}

8. Uukn FOR
3apava: 3anucatb B pernctpol PSW300-PSW309 3HaueHune 1.
Kopg makpoca: int i;

for(i=0;i<10;i++)

{

PSW[300+i]=1;
}
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8.2.5. PazbueHue u ckneika nepemeHHbix BYTE u DWORD

1. Pa3bueHune n ckneika nepemeHHbIx Tuna BYTE

3apaua: nomeHaTb B peructpe PSW400 6ainTbl MecTamum M 3anmcaTtb pesy/ibTaT B perucTp
PSW300.

Koa makpoca:

BYTE byVarl=0; // ob6basnaem nepemeHHble TMna BYTE
BYTE byVar2=0;

PSW[400] = 15; // HayanbHoe 3Ha4YeHune permctpa PSW400
// B ABOMYHOM cucteme - 0000 0000 0000 1111

byVarl = LOBYTE(PSW[400]); // Bbipesaem mnaglmnin 6aiT (0000 1111)
byVar2 = HIBYTE(PSW[400]); // Bbipe3saem ctapwmin 6aiT (0000 0000)
PSW[300] = MAKEWORD(byVar2,byVarl); // cknensaem 6aiitbl 8 HoBbIi WORD

// nonyyaem 3840

// B aBOMYHOM cucteme - 0000 1111 0000 0000

2. PazbueHune n cknerika nepemMeHHbIx Tuna DWORD

3apaua: nomeHaTb B8 DWORD, KoTOpbIi 3aHUMaeT pernctpbl PSW400-401, nepemeHHble WORD
MeCTaMu 1 3anucaTb pesynbTtaT B pernctp PSW300-301.

Koa makpoca:

WORD wVarl=0; // o6basnaem nepemeHHble Tvna WORD
WORD wVar2=0; //

DWORD dwVar=0; // v DWORD
dwVar=MAKEDWORD(PSW[400],PSW[401]); // cobupaem DWORD u3 asyx perucrpos
wVarl = LOWORD(dwVar); // Bblpesaem mnagluee cnoso

wVar2 = HIWORD(dwVar); // Bblpe3aem cTapliee C/l10B0

*(DWORD*)(PSW+300)= MAKEDWORD(wVar2,wVar1);

// cknensaem 8 DWORD
// vt 3anucbiBaem 8 PSW300-PSW301
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8.2.6. PaboTa c 3KpaHaMu U OKHaMM

1. Mepexon Ha aKpaH
3apaua: nepenTi Ha aKpaH Homep 11.

Koa makpoca: ScreenJump(11);

2. OTKpbITME OKHa
3apaya: OTKPbITb OKHO HOMep 22, KOOpAMHaTbl 1€BOM BepxHen Touku — X: 50, Y: 70.

Kopg makpoca: OpenWindow(22,50,70);

3. 3aKpbITHE OKHa
3apaua: 3aKpbiTb OKHO HOMep 22.

Kop, makpoca: CloseWindow(22);

4. BKnroveHue noacBeTKU gmcnnes

JaHHaa pyHKuus pabomaem mosbKO Npu 8KAYEHUU 30CMABKU 8 HAOCMPOUKaAx npoekma

(8knadka Obwue).

3apava: ecnu 3HadeHue pernctpa PSW300 npesbiwaet 100, TO BKAKOYMTL NOACBETKY.

Koa makpoca:

if (PSW[300]>100) // ecan naHenb B pexknume 3acTaBKu 1 3HauyeHue pernctpa PSW([300]

{ // npesbiwaer 100
WakeupScreen();  // To BbIIMTM 13 pexkmnma 3aCTaBKM
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8.2.7. YtreHune/3anucb gaHHbiXx no Modbus

[JaHHble GyHKLMM UCNONb3YeTCA B TOM C/y4ae, eciv naHenb pabotaeT B pexxume Modbus
Master. Slave-ycTpoincTBO A0MKHO NoAfepKnBaTb cooTeeTcTByoWwMe GyHKLUMN Modbus. MapameTpbl
obmeHa 334atoTcA B HACTPOMKax MPoeKTa.

1. YTeHne o HOIO perucTpa n3 NoAKAYEHHOrO slave-ycTpoicTea
CuHTakcuc pyHKumm Read:

Read(PortName, SlavelD, DeviceRegType, AdrReg, AdrBit, DataType, &Var);
PortName — 1ms nopta, K KOTOPOMY NOAK/IOYEHO YCTPOICTBO:

PLC — PLC com-nopT

DOWNLOAD — DOWNLOAD com-nopTt

NET_O ... NET_7 — Ethernet nopT, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL_MCH — BHyTpEeHHWE PerncTpbl NaHeun

SlavelD — agpec slave ycTpoiicTBa;

DeviceRegType — TN CYUMTbIBAEMbIX PETMCTPOB NOAK/IOYEHHOTO YCTPOMCTBA:

MODBUS_TCP_BIT_0X — Coils Modbus TCP
MODBUS_TCP_BIT_1X — Discrete Inputs Modbus TCP
MODBUS_TCP_REG_3X — Input pernctpbl Modbus TCP
MODBUS_TCP_REG_4X — holding peructpbl Modbus TCP

MODBUS_RTU_BIT_0X — Coils Modbus RTU
MODBUS_RTU_BIT_1X — Discrete Inputs Modbus RTU
MODBUS_RTU_REG_3X — Input peructpbl Modbus RTU
MODBUS_RTU_REG_4X — holding peructpbl Modbus RTU

MODBUS_ASCII_BIT_0X — Coils Modbus ASCII
MODBUS_ASCII_BIT_1X — Discrete Inputs Modbus ASCII
MODBUS_ASCII_REG_3X — Input pernctpol Modbus ASCII
MODBUS_ASCII_REG_4X — holding pernctpsl Modbus ASCII
TYPE_PSB — 61Tbl NnaHenu (Npu paboTe ¢ BHYTPEHHEN NaMSATbIO)

TYPE_PSW — PSW perucTpbl naHenu (npu paboTe ¢ BHYTPEHHEN NamATbIO)
TYPE_PFW — PFW perucTtpbl naHenu (Npu paboTe ¢ BHyTPEHHEN NamaTbio)

AdrReg — agpec cunTbIBaEMOro PerncTpa;
AdrBit — agpec buTa cunTbiBaemoro peructpa (tonbko ana DataType=TYPE_BIT);
DataType — TMn cunTbiBaemMbIX AaHHbIX:

TYPE_BIT — 6uT (3aHKMmaeT 1 6uT)

TYPE_BYTE — 6aitT (3aHumaeT 1 6aitT)

TYPE_WORD — WORD (3aHumaeT 2 6aiita)
TYPE_DWORD — DWORD (3aHumaeT 4 6aliTa)

Var — uma I'IEF)EMEHHOI‘/JI, B KOTOPYIO 3anMnCbIiBAOTCA CYNTAHHbIE OAdHHbIE.
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3apaua: Kk naHenun no npotokony Modbus TCP noakntoveHo slave-yctpoiictso c ID=4.

Heobxoanmo cynTaTh 3HaYeHue n3 wectoro Input pernctpa n 3anucatb ero B PerncTp naHeam
PSW300.

Kog makpoca: WORD Value=0;
Read(NET_0, 4, MODBUS_TCP_REG_3X, 6,0, TYPE_WORD, &Value);

PSW[300]=Value;

3apgaua: Kk nopty PLC naHenn no npotokony Modbus RTU nogkntoueHo slave-ycTtpoiicteo ¢ ID=2.
HeobxoaMmo cuMTaTb 3HaYeHMe U3 TpeTbero peructpa ¢paara (Coil) 1 3anucatb ero B 6UT naHenn
PSB300.

Kop makpoca: BOOL Value;
Read(PLC, 2, MODBUS_RTU_BIT_0X, 3, 0, TYPE_BIT, &Value);

if (Value2==TRUE)

{
SetPSB(300);
}
else
{
ResetPSB(300);
}
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2. YTeHne nocnenoBaTeNbHOCTU PErMCTPOB M3 NOAKIOUYEHHOTO slave-ycTpoicTBa
CuHTakcuc pyHKuum Reads:
Reads(PortName, SlavelD, DeviceRegType, Adr, Length, &ArrVar);
roe
PortName — 1ms nopta, K KOTOPOMY NOAK/IOYEHO YCTPOICTBO:
PLC — PLC com-nopT
DOWNLOAD — DOWNLOAD com-nopt

NET_O ... NET_7 — Ethernet nopt, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL_MCH — BHyTpeHHWE PerncTpbl NaHeun

SlavelD — agpec slave ycTpoiicTBa;

DeviceRegType — TN CYUMTbIBAEMbIX PETMCTPOB NOAK/IOYEHHOIO YCTPOMCTBA:

MODBUS_TCP_REGS_3X — Input peructpsl Modbus TCP
MODBUS_TCP_REGS_4X — holding peructpbl Modbus TCP

MODBUS_RTU_REGS_3X — Input peructpbl Modbus RTU
MODBUS_RTU_REGS_4X — holding peructpbl Modbus RTU

MODBUS_ASCII_REGS_3X — Input pernctpbl Modbus ASCII
MODBUS_ASCII_REGS_4X — holding pernctpbl Modbus ASCII

TYPE_PSW — PSW perucTpbl naHenu (npu paboTe ¢ BHyTpeHHen NamaTbio)
TYPE_PFW — PFW peructpbl naHenu (npu paboTe ¢ BHYTPEHHEN NamMATbIO)

Adr — agpec nepBoro cYMTLIBAEMOTO PETUCTPA;
Length — KONMYECTBO CYUMTLIBAEMBIX PEFUCTPOB;

ArrVar — uma maccuBa, B KOTOprﬁ 3aMnUCbiBalOTCA CYNTAHHbIE AaHHbIe.
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3apaua: Kk naHenun no npotokony Modbus TCP noakntoveHo slave-yctpoiictso c ID=4.

HeobxoamMmo cumTaTb 3HAaUYEHMA U3 LIECTOro, ceabMoro, Bocbmoro Input pernctpos 1 3anucatb
nx B permctpbl naHean PSW300, PSW301, PSW302.

Kopa makpoca: WORD ArrValue[3];

Reads(NET_0, 4, MODBUS_TCP_REGS_3X, 6, 3, &ArrValue);

PSW[300]=ArrValue[0];
PSW[301]=ArrValue[1];
PSW[302]=ArrValue[2];

3apaua: K nopty PLC naHenun no npotokony Modbus RTU nogkntoueHo slave-yctpoiicteo ¢ ID=2.
HeobxoamMmo cumTtaTb 3Ha4YeHMA 13 YyeTBepToro u natoro Holding pernctpos 1 3anucatb 1x B
pernctpol naHean PSW300 n PSW301.

Kopa makpoca: WORD ArrValue[2];

Reads(PLC, 2, MODBUS_RTU_REGS_4X, 4, 2, &ArrValue);

PSW[300]=ArrValue[0];
PSW[301]=ArrValue[1];

Ob6pamume eHUMaHue, YTo paboTa c rpynnamm BUT He NoaaepK1BaETCA.
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3. 3an1cb 0AHOrO perucTpa B NoAKAOUYEHHOE slave-ycTpoiicTBO
CuHTtakcuc pyHkumm Write:
Write(PortName, SlavelD, DeviceRegType, AdrReg, AdrBit, DataType, Var);
roe
PortName — 1ms nopta, K KOTOPOMY NOAK/IOYEHO YCTPOICTBO:

PLC — PLC com-nopT

DOWNLOAD — DOWNLOAD com-nopt

NET_O ... NET_7 — Ethernet nopT, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL_MCH — BHyTpeHHWE PerncTpbl NaHeu

SlavelD — agpec slave ycTpoiicTBa;

DeviceRegType — TN CUMTbIBaEMbIX PETMCTPOB NOAK/OYEHHOIO YCTPOMCTBA:

MODBUS_TCP_BIT_0X — Coils Modbus TCP
MODBUS_TCP_REG_4X — holding pernctpbl Modbus TCP

MODBUS_RTU_BIT_0X — Coils Modbus RTU
MODBUS_RTU_REG_4X — holding peructpol Modbus RTU

MODBUS_ASCII_BIT_0X — Coils Modbus ASCII
MODBUS_ASCII_REG_4X — holding peructpbl Modbus ASCII

TYPE_PSB — 61Tbl NaHenv (Npu paboTe ¢ BHYTPeHHen NamaTbio)
TYPE_PSW — PSW perucTpbl naHenu (npu paboTe ¢ BHyTpeHHel NamaTblo)
TYPE_PFW — PFW peructpbl naHenu (npu pabote ¢ BHYyTPEHHEN NAaMATbLHO)

AdrReg — agpec perncrpa ycTpoicTBa, B KOTOPbIN 3aNMCbIBAETCA 3HAYEHME U3 NAHENN;

AdrBit — agpec 61Ta perncrpa ycTpomncTea, B KOTOPbI 3anMcbiBaeTcs 6UT M3 NaHenn (ToNbKo ans
DataType=TYPE_BIT);

DataType — TMn cunTbiBaeMbIX AaHHbIX
TYPE_BIT — 6uT (3aHuMmaeT 1 6uT)
TYPE_BYTE — 6aitT (3aHumaeT 1 6aitT)
TYPE_WORD — WORD (3aHumaert 2 6aiiTa)
TYPE_DWORD — DWORD (3aHumaeT 4 6aiiTa)

Var — uMs nepemeHHOM, 3HaYeHMne KOTOPOoW 3anuncbiBaeTca B pernctp slave-yctpoiicTea.
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3apaua: Kk naHenun no npotokony Modbus TCP noakntoyeHo slave yctpoiictso c ID=4.
Heobxoammo 3anucatb 3Ha4YeHune 13 pernctpa naHenmn PSW300 B yetBepTbint holding peructp
yCTpolicTBa.

Kopg makpoca: WORD Value=0;
Value=PSW/[300];

Write(NET_O, 4, MODBUS_TCP_REG_4X, 4, 0, TYPE_WORD, Value);

3apauva: K nopty PLC naHenun no npotokony Modbus RTU nogkntoueHo slave yctpoiictso c ID=2.
Heobxoammo 3anucatb 3HaYeHue 13 6uta naHenn PSB300 B wecToi peructpa ¢aara (Coil)
yCTpOWMCTBa.

Kop makpoca: BOOL Value=0;

if (GetPSBStatus(300))
{

Value=TRUE;
}
else
{

Value=FALSE;
}

Write(PLC, 2, MODBUS_RTU_BIT_0X, 6, 0, TYPE_BIT, Value);
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4. 3anu1cb NOCNeaoBaTENbHOCTU PEFUCTPOB NAaHeAN B NOAKAOUYEHHOE slave-ycTponcteo
CuHTtakcuc pyHKuum Writes:

Writes(PortName, SlavelD, DeviceRegType, Adr, Length, ArrVar);

roe

PortName — nma nopta, K KOTOPOMY NOAKNAKOYEHO YCTPOMCTBO:

PLC — PLC com-nopT

DOWNLOAD — DOWNLOAD com-nopt

NET_O ... NET_7 — Ethernet nopT, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL_MCH — BHyTpEHHWE PerncTpbl NaHeun

SlavelD — agpec slave ycTpolictsa

DeviceRegType — T1N cCUNTbIBAEMbIX PETUCTPOB NMOAKIOYEHHOIO YCTPOICTBA:

MODBUS_TCP_REGS_4X — holding peructpbl Modbus TCP
MODBUS_RTU_REGS_4X — holding peructpbl Modbus RTU

TYPE_PSW — PSW peructpbl naHenu (Npu paboTe ¢ BHYTPEHHEN NamATbIO)
TYPE_PFW — PFW peructpbl naHenu (Npu paboTte ¢ BHYTPEHHEN NamATbIO)

Adr — agpec nepsoro 13 rpynnbl PerMcTpPoB YCTPOICTBA, B KOTOPbIE 3aMUCbIBAIOTCA 3HAYEHUA U3
naHenm

Length — KonnyecTBO 3anMCbIBaEMbIX PErMCTPOB

ArrVar — uma maccuBa, 3Ha4eHUA KOTOPOro 3aMnMCbiBalOTCA B PErMcTpbl slave-yctpoiictea

3apgaua: K naHenun no npotokony Modbus TCP noakntoueHo slave-yctpolictso c ID=4.
Heobxoammo 3anucaTtb 3HaYeHUs U3 peructpos naHean PSW300, PSW301, PSW302 B
yeTBepTbIi, NATbIN, Wectol holding pernctpsbl ycTpoitctaa.

Kop makpoca: WORD ArrValue[3];

ArrValue[0]=PSW[300];
ArrValue[1]=PSW[301];
ArrValue[2]=PSW[302];

Writes(NET_O, 4, MODBUS_TCP_REGS_4X, 4, 3, ArrValue);

3apava: K nopty PLC naHenn no npotokony Modbus RTU nogkntoueHo slave-ycTtpoiicteo ¢ ID=2.
Heobxogmmo 3anucatb 3HaYeHus u3 permctpos naHenn PSW300 n PSW301 B nepsbiii M BTOPOW
holding perucrpbl ycTpolicTea.
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Kog makpoca: WORD ArrValue[2];

ArrValue[0]=PSW[300];
ArrValue[1]=PSW[301];

Writes(PLC, 2, MODBUS_RTU_REGS_4X, 1, 2, ArrValue);

O6pamume eHumaHue, 4to paboTa c rpynnamu 6UT He NoaAepKUBaETCA.

8.3. Mpumep BbizoBa rnobanbHoO GyHKLUM B N0b30BATE/IbCKOM MaKpoce

3apaua: 3anucatb B pernctp PSW300 cymmy 3HaueHui pernctpos PSW400 1 PSW500.

Kopa, rno6anbHoro makpoca:

WORD Sum(WORD GlobVarl, WORD GlobVar2) // o6bsasnenne rnobanbHom GyHKLUN
{

WORD res=0; // o6bsaBNeHne nepemeHHoM r1o6anbHON GyHKUUK

res=GlobVarl+GlobVar2; // 3anncb B nepemeHHyo CyMMbl apryMeHTOB

return res; // nepemeHHas, Ybe 3Ha4YeHue Bo3BpaLLaeTca GyHKuUMen
}

Kopg nonb3oBaTtenbckoro makpoca Funcl:
WORD varl=0; // 0b6baBNEeHNE NepeMeHHbIX MaKpoca
WORD var2=0; /]
WORD result=0; //
varl=PSW[400]; // npuceBoeHne nepemeHHbIM 3HaYEHWIN PErMCTPOB
var2=PSW[500]; //
result=Sum(varl,var2); // Bbi30B rnobanbHoOl GpyHKUMen Sum c aprymeHTamu Varl u Var2
// v 3anuncb pesynbTaTa ee BbINOJHEHWUA B NepemeHHYto result

PSW[300]=result; // npucBoeHune perncTpy sHadeHUA nepemeHHON makpoca
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8.4. NMpumep paboroi ¢ float

3apaua: K nopty PLC naHenu no npotokony Modbus RTU noakntoueHo slave-yctpoiictso ¢ ID=2.
HeobxoaMmo cuMTaTb 3HAaYeHMe C MJIABalOLWEN TOYKOM, PACro/ioKEeHHOEe B YETBEPTOM-MATOM

holding peructpe, npubasuts K Hemy 1.1 M 3anucatb NOAY4YMBLUEECA 3HAYEHWE B PEFUCTPbI
naHenn PSW300-PSW301.

Koa makpoca:

WORD ArrValue[2];
float fValue;

Reads(PLC, 2, MODBUS_RTU_REG_4X, 4, 2, &ArrValue); // cuntbiaem asa WORD c ycTpoiicTsa

fvalue = *(float*)(ArrValue); // ykasatenb Ha FLOAT

*(float*)(PSW+300) = fValue + 1.1; // npnbasnaem 1.1 u npucsansaem...
// ...pe3ynbtat no agpecy PSW300-301
// (1.K. ELOAT 3aHuMmaeT aBa permcrpa)

8.5. Mpumep paboTbl C CUCTEMHDBIM BPpeMeHEM

3apava: Kaxgble 15 cekyHa yBennumsatb 3HaveHne permnctpa PSW300 Ha 100.

Kopa makpoca:

WORD dec_sec;

dec_sec = (PSW[35] / 16) * 10 + PSW[35] % 16; // npeobpa3oBaHue TEKYLLETO 3HAYEHUA CEKYHA,

// w3 dopmata BCD B popmar dec
// (PSW 35 — cucTemHbI permuctp)

if (dec_sec % 15 ==0) // ecnv Tekyuiee 3HauYeHNe CeKyHA PaBHO
{ // 0,15, 30 unn 45
PSW[300]=PSW[300]+100; // 10 yBeanuutb PSW300 Ha 100

}

3ameuaHue: AaHHbIN MaKPOC A0/IKEH BbIMOAHATLCA C UMKAOM =1 ¢.

MpuBeaeHHbIM Bbile KOA NOAXOAMUT ANA KOHBepTauuu Niobbix pa3psasos BpemeHu B dec, 3a
NCKAtoUYeHneM neT. [1na KoHBepTaLumM 3Ha4YeHNA TEKYLLEro roga BoCcno/b3ymTech cneayrolmm KogoM:

WORD dec_year;
dec_year = 2000 + (LOBYTE(PSW[30]) / 16) * 10 + LOBYTE(PSW/[30]) % 16;
PSW[330]=dec_year;

B pesynbtate B pernctp PSW330 6yaeT 3anmcaHo 3HayYeHMe TeKylwero roga B ¢opmate dec.
PSW30 — cuCTEMHbIN perncTp, B KOTOPOM XPaHUTCA 3HauYeHMe TeKkyLwero roga B ¢opmate HEX.
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9. MpunoxkeHue

9.1. CNUCOK CUCTEMHDIX PErucTpoB

MNepeble 256 (0 — 255) pernctpoB Kaxpou M3 obnactert namaty SABASAKOTCA CUCTEMHbIMMU.

HeKoTopble M3 HMX AOCTYNHbI NOAb30BaTeNtO. X onMcaHue npmueeaeHo B Tabna. 9.1 —9.3.

Tabn. 9.1. CuctemHble pernctpbl PSB

Homep i
OnucaHue KommeHTtapum
perucrpa
PSBO BuT B coctoaHuun BK/ (1) TonbKo ANnAa YTeHua
PSB1 BuT B coctostHuu BbIK/1 (0) TonbKO ANA YTeHUA
PSB2 VT I SLEEGE FeHepMp\CeT €4MHUYHBI UMNYNbC NPU Nepexoae
Ha APYroi sKpaH; TONIbKO ANA YTeHuA
PSB3 MNynbcupytowmin 6uT (50 mc) 50 mc — BKJ1, 50 mc — BbIK/1; To/1bKO A8 YTeHUs
PSB4 MNynbcupytowmin 6uT (500 mc) 500 mc — BKJ1, 500 mc — BbIK/1; ToNbKO ANs YTeHUA
PSB5 MNynbcupytowmin 6uT (30 c) 30 ¢ — BKJ, 30 c — BbIKJI; To1bKO AN YTeHuA
PSB6 MNynbcupytowmin 6uT (150 mc) 150 mc — BK/, 150 mc — BbIK/1; TonbKo Ana uteHus
T P 6E RS leHepupyeT eANHUYHBIA UMMY/bC NPY NEPEXOLE
PSB8 33CTABK Ha 3KpaH 3aCTaBKKU Nocae 3a4aHHOro Nepmoaa HEaKTUBHOCTH
(cm. HacTpoliku npoeKTa); TONbKO A8 YTeHUs
BUT BKAOYEHMA peXKMMa 3aCTaBKM (CM. HacTponKku npoeKTa).
PSB9 BUT ynpaBneHua 3acTaBKoM Mocne BKNOYEHMA 3aCTaBKM BUT cOpacbiBaeTcA B COCTOAHNE
BbIK/1. locTyneH ana 3anucu
PSB20 T G e FeHepupyeT eg4MHUYHBIN UMMNYAbC MPU OTKPBITUK A0CcTyna. Cm.
n. 9.4. TONbKO oA YTEHUA
PSB21 O SN PSR leHepupyeT eANHUYHBI UMNYbC NPU 3aKPbITUM AocTyna. Cm.
n. 9.4. TONbKO oA YTEHUA
leHe eTte " c BBOJE HEBEPHOIO
PSB22 ®nar BBOgA HEBEPHOrO Napons HEPUPYET EAMHUHEIM VMY AIEC NPW AE HEBEPHOT
napondA. Cm. n. 9.4. ToNbKO ANA YTEHUA
leHepupyeT eANHUYHBIA UMMY/bC NPU NOMbITKE UCNOb30BAHUA
®nar nonbITKW JoCTyna €
PSB23 anemeHTa MNepexon Ha 3KPaH C HEAOCTAaTOYHbIM YPOBHEM
HeA0CTAaTOYHbIM YPOBHEM
poctyna. Cm. n. 9.4. TONbKO A4NA YTeHUA
PSB30 BER VRN FIOE FeHepupyeT ea4MHUYHBIN UMMYbC NOC/E 3arpy3Ku NPoeKTa 13
KOHdUrypaTopa; TONbKO ANA YTEHUSA
PSB31 BT BRAIOYEHMS NAHEAM leHepupyeT eANHUYHBIM MMNY/IbC NOC/E BKAOYEHNA NaHenw;
TO/IbKO 15 YTEHUA
OwwnbKa cBsA3M ana nopra BKJ/1 — owinbKa cBA3M C 04HMM U3 YCTPOICTB, MOAKAOYEHHbIX K
PSB50
Download Download-nopty, BbIK/1 — ownb0oK HeT; TONbKO ANs YTEHUA
PSB51 OwwnbKa cBa3zun BKJ/1 — owinbKa cBA3M C 04HMM U3 YCTPOMCTB, MOAKAOYEHHbIX K
ana nopta PLC PLC-nopTty, BbIK/1 — olUMGOK HET; TONIbKO ANA YTEHUA
PSB54 OwwnbKa cBasm c TCP Slave 1 BK/ — ownbKa cBasu c cootseTcTBytowmm TCP slave
PSB55 OwwnbKa cBsasu c TCP Slave 2 ycTpoicTBom, BbIK/1 — olinbGOK HET; TONIbKO A5 YTEHUA
PSB56 OwwbKa cBasu ¢ TCP Slave 3
PSB57 OwwnbKa cBAsu ¢ TCP Slave 4
PSB58 OwwbKa cBasu ¢ TCP Slave 5
PSB59 OwwbKa cBAsu ¢ TCP Slave 6
PSB60 JlocTyn nepBoro ypoBHA
BK/1 — gocTyn oTKpbIT
PSB61 JocTyn BTOpOro ypoBHA BbIK/T — 4OCTVN 33KDLIT
PSB62 JocTtyn TpeTbero ypoBHaA AOCTY P
PSB63 JocTyn 4eTBEpTOro ypoBHA CM. 1. 94.
PSB64 Joctyn nAaToro ypoBHA
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PSB65

JocTyn wectoro ypoBHA

PSB66 JocTtyn ceabmoro yposHs
PSB67 JocTtyn BOCbMOro ypoBHsA
PSB68 JocTyn neBATOro ypoBHA
Tabn. 9.2. CuctemHble pernctpbl PSW
Homep M
OnucaHue KommeHTapum
perucrpa
PSWO Homep cTapToBOro skpaHa TonbKo Ana yteHna
PSW1 Homep TeKyLiero akpaHa TonbKo ANnAa yteHua
Homep akpaHa, KoTopblii oTobparkancs o
PSW2 Homep npeabigyLiero skpaHa nepexoza Ha TEKYLLUN 3KpaH. TonbKo And
YyTeHUA
BuTOBaA macKa cocTosaHus axkamnepos dip- PSW18.0 — gxxamnep 1 (cBobogHoe
nepekatovaTens MUCNoaAb30BaHMe)
PSW18.1 — gxamnep 2 (pexxum
NPUHYAWUTENbHOW 3arpy3KM NPOeKTa)
PSW18 PSW18.2 — gkamnep 3 (permm KaambpoBKu
avcnnes)
PSW18.3 — gxkamnep 4 (cBobogHoe
MCcnonb3oBaHue)
ToNbKO ANA YTEeHMA
PSW20 LLInprHa skpaHa B nMKcensax. TONbKO ANA YTeHMA
PSW21 BbicoTa aKpaHa B NMUKcensax. TONbKO ANA YTeHMA
PSW30 lop,
PSW31 Mecsay,
PSW32 [eHb
PSW33 Yac MapameTpbl CUCTEMHOTO BPEMEHM.
®opmat HEX, ToNbKO ana YteHums.
PSW34 MwuHyTa
PSW35 CekyHaa
PSW36 Homep gHA Hegenn (1 — noHeAeNbHUK)

PSW38-39 Bpemsa, npoweaLee ¢ BKAOYEHNA NaHENN DWORD; guckpeTHOCTb MHKpemeHTa — 0.1 ¢
PSW40 MHaekc peuenTa MHAaeKc akTnBHoro peuenta. Cm. n. 9.6.
PSW60 COM1: Ymcno nepefaHHbIX NAKETOB Download-nopT; To/NbKO A5 YTeHUA
PSW61 COML1: Ymcno HenepeAaHHbIX NAKETOB Download-nopT; To/NbKO A5 YTeHUA
PSW62 COM1: Ymcno obpbiBOB CBA3W MO TaliMayTy Download-nopT; To/NbKO ANs YTEHUA
PSW63 COM1: Yucno owmnbok Download-nopT; To/NbKO ANa YTeHUs
PSW70 COM2: Yncno nepesaHHbIX NAKETOB PLC-nopT; TONbKO AN8 YTEHUA
PSW71 COM2: Yncno HenepeaaHHbIX NAKETOB PLC-nopT; TONbKO AN8 YTEHUA
PSW72 COM2: Yrcno obpbiBOB CBA3M NO TalMayTy PLC-nopT; TO/IbKO AN1A YTeHUs
PSW73 COM2: Yucno owmnbokK PLC-nopT; TONbKO AN8 YTEHUA

Bbydep ana ycraHaBiMBaemoro paspsaga Mo ¢pOoHTY COOTBETCTBYIOLLErO BUTA MPOUCXOANT
PSW220 o
BpeMEHU 3anucb 3HaveHua pernctpa PSW220 8 3agaHHbIN

PSW221.0 BuT yCTaHOBKW 3HAYeHUA roaa pas3pAn CUCTEMHOIO BPEMEHMU.

PSW221.1 buT ycTaHOBKKM 3HaYeHUA mecAaua

PSW221.2 buTt ycTaHOBKKM 3HaYyeHUA gHA

PSW221.3 bWt ycTaHOBKKM 3HaYeHUA Yacos

PSW221.4 BuT ycTaHOBKM 3HAYEHNA MUHYT

PSW221.5 BWT ycTaHOBKM 3HAYEHUA CEKYHA,

PSW221.6 but ycTaHOBKKM AHA Hegenu

198




Tabn. 9.3. CuctemHble pernctpbl PFW

Homep o
OnucaHue KommeHTtapuu
peructpa
PFW1 Homep cTapToBOro aKkpaHa JocTtyneH ana sanucu
1 — 3BYK HaxXaTuit oTKAtOYEH, 0 — 3BYK HaxaTui
BK/ItoueHMe/OTK/IIOYEHME 3BYKaA HaXKaTuUA Ha
PFW2 BKAOYEH. [InA npumeHeHUA HAcTpoeK
3/1EMEHT
TpebyeTca nepesarpyska naHeaun
PEW10 Tpebyemoe BpeMsa HeaKTUBHOCTU Ans noasaeHnsa | B muHyTax (3agaetca B HacTpoiikax npoeKra)
3aCTaBKMU
PFW11 Homep aKpaHa 3acTaBku JocTtyneH ana sanucu
PEW20 COM 1 (Download-nopr): B 61T/C. BO3MOKHbIE 3HaYEHMA:
CKOPOCTb nepeaauu 4800/9600/19200/38400/115200/187500
PFW21 CleL) ool e tateloiiR Bo3MosKHble 3HayeHuA: 7/8
KOZIMYECTBO BUT AaHHbIX
Bo3moKHble 3HavyeHuA:
PFW22 CloL) ool e dalefongR 0 - 1 cTonoBbIi 6UT
KONNYecTBO CTOn 6UT
1-1.56wuta
2-2 buta
Bo3moKHble 3HavyeHuA:
PFW23 COM 1 (Download-nopT): KOHTPOb YETHOCTH 0 — oTcyTcTBYET
1 - HeyeTHOCTb
2 —4yeTHOCTb
PFW24 COM 1 (Download-nopT): Homep ycTpoicTea Slave ID naHenu (B pexxume RTU Slave)
PFW25 COM 1 (Download-nopT): TaimayT cBs3u B muanucekyHaax
B 6uTt/c. Bo3MOXKHble 3HaYeHUA:
PFW30 COM 2 (PLC- :
(PLC-nopr): ckopocrb nepeAaun 4800/9600/19200/38400/115200/187500
PFW31 COM 2 (PLC-nopT): KoAIMYECTBO BUT AaHHbIX Bo3mosKHble 3HayeHua: 7/8
Bo3moHble 3HavyeHuA:
PFW32 COM 2 (PLC-nopT): KoanyecTBo cTon 6ut 0 - 1 cTonoBbIi 6UT
1-1.56wuta
2-2 6uta
Bo3moHble 3HavyeHuA:
PFW33 COM 2 (PLC-nopT): KOHTPOAb YETHOCTU 0 — oTcyTcTBYET
1 - HeyeTHOCTb
2 —YeTHOCTb
PFW34 COM 2 (PLC-nopT): HOmep yCcTponcTBa Slave ID naHenu (B pexkume RTU Slave)
PFW35 COM 2 (PLC-nopT): TalimayT cBs3U B munnuncerkyHaax
B pexkume Modbus RTU Master snemeHTb!
naHenu (Hanpumep, Lindposoli BBOA) AONKHbI
Mcnonb3oBaTb oAHy M3 ¢yHKUMM Modbus ana
3anucuK perucTpos B slave-ycTponcTeo.
PFW36.2 Mepexniouenme dyrkuun Modbus ana 3HaueHue 6uta PFW36.2 onpeaenser aty
anemeHToB (0x06 / 0x10)
¢dyHKumto gna PLC-nopTa:
BbIK/1 — 0x06 (Write Single Register)
BKJ1— 0x10 (Write Multiple Registers)
PFW60-61 | MNaposab nepBoro ypoBHA
PFW62-63 | MNaposb BTOPOro ypoBHA
DWORD
PFW64-65 | MNMaponb TpeTbEero ypoBHs
PFW66-67 | MNMaponb 4eTBEPTOro ypOBHSA Cv. 1. 9.4,
PFW68-69 | Maponab NATOro ypoBHA
PFW70-71 | MNMapoab WeCTOro ypoBHA
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PFW72-73

[Maponb ceabmoro yposHa

PFW74-75 | Naponb BOCbMOro ypoBHA
PFW76-77 | MNaponb 4eBATOro ypoBHA
PFW84 1-11 okTeT IP-agpeca
PFW85 2-14 oKkTeT IP-agpeca
PFW86 3-i1 oKkTeT IP-agpeca
PFW87 4-i1 okTeT IP-agpeca
PFW88 1-1 OKTET Macku noaceTu
PFW89 2-11 OKTET MaCKu NoACETH [ns npMeHeHns HacTpoeK TpebyeTtca
PFW90 3-1 OKTET MaCKM NOACETH nepesarpyska naHenu
PFW91 4-i4 OKTET MaCKM nNoaceTtu
PFW92 1-11 OKTeT Wwnto3a
PFW93 2- OKTET W33
PFW94 3-14 OKTeT WA3a
PFW95 4-1 OKTET LWt03a
PFW100 PerynnpoBska noacsetku 100 — noacsetka st04eHa,
0 — noAcBeTKa OTK/IOYEHA
PFW101 MepekntoueHme a3bika Cm. n. 9.5.
PFW130 YnpasneHne obmeHom co slave-yctpoincresamm Cm.n.9.11
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9.2. Mpumep HaCcTPOiKN obmeHa gaHHbIMU no Modbus TCP

Tunosbim NMPUMEHEHNEM TMaHENN ONepaTopa ABAAETCA €€ UCNnosib3oBaHWe B CBA3KE C

KOHTpOAepoM. KoHTposnep cobupaeT AaHHble C MOAEBOro ypoBHA, obpabatbiBaeT ux, dopmupyet

ynpaBAsioLLMe cUrHanbl, nepegaet MHGOPMaLMIO Ha BEPXHUI ypoBeHb (Hanpumep, B SCADA-cucTemy) 1

T.4. MaHenb ncnonb3yerTca anA OT06pa)'KEHWr'I 3Ha‘-IEHMf;1, NONIly4YeHHbIX U3 KOHTPOIEPA, N nNepedayun B

KOHTpOANEP 3Haqum7|, BBEAEHHbLIX ONEepaTopom C NOMOLLBbHO CEHCOPHOIO 3KpaHa.

MNoCKoNbKy paccmoTpeTb B pamKax AAHHOMO AOKYMeHTa Bce ocobeHHOCTH HaCTpoeK CBA3U

naHenn c gpyrmumum YCTpOﬁCTBaMM B Pa3/INYHbIX peXXnmax pa60TbI He npeacraBaaeTcA BO3MOXXHbIM, Mbl

NPMBOAMM HECKOJIbKO WMCKYCCTBEHHbIN, HO NIerKo MOBTOPAEMbIM npumep: cBasb naHenn CM3xx-P B

perxnme slave c OPC-cepsepom, yctaHoBAEHHbIM Ha MK, no npotokony Modbus TCP:

1. YcraHosuTe MasterOPC Universal Modbus Server ot komnaHun UHcat (6ecnnaTHas Bepcua Ha

32 Tera).

2. Moakntounte MK ¢ yctaHoBneHHbim OPC-cepBepom M nNaHenb B OAHY JIOKANbHYKO CeTb

(Hanpumep, coeamHmns ux Ethernet-kabenem).

3. Co3panTe HOBbIN NPOEKT B KOH$UrypaTope CM300.

4. B HacTpoOliKax NpoeKTa BO BKAaAKe YCTPOMUCTBO 3ajaiiTe ceTeBble NapameTpbl NaHenu:

Hacrpoiikn npoekra

=

| Ofwme | ¥npaeneHue | [aHene | ¥o1poitcTeo | MpoekT | Bperan | UJDHEFIT|

‘_'s".CTpDﬁcTE:D
EI COM ycpoitcTeo
¢ e PLC nopt

Obpamume eHUMaAHUe, YTO CeTeBble MapameTpbl MaHenn AO0/MKHbI
napametpam MK (pa3sHble IP U3 0AHOM NOKaNbHOW CETU, OAMHAKOBbIE MACKH).

‘... Download nopT

CeTeBble HACTPOMKI

Puc. 9.1. CeteBble napameTpbl NaHenn
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IF anpec o . 3 , 10 . 30

Macka ceTH 255 255 . 0 0

LWnkoz ceTi 192 B8 . 0 1
502

COOTBETCTBOBATb CETEBLIM


http://www.insat.ru/products/Universal_MasterOPC/modbus_opc_server_32tags.zip
http://insat.ru/

5. [JobaBbTe Ha 3KpaH naHenu anemeHT Lindpoit BBOA N NpmBAKUTE K Hemy pernctp PSW300:

................ Beog AaHHEX
---------------- | Beon gaHHbX | WpupT I Lser | Pacnonoxerne
................ Pervctp snemeqTa | Duenneis I MacwabposaHue
L ¥YrpaensHue
LT YeTponcTeo
Mopt [BHyTpeHHue pEMACTDE v]
I BupT. cT. 0 Appec 0
PerucTp
L PswW o 300
L (] Duw. 2mp.
................ IHAYEHME
................ Tun Woard -
L [C] MonuTopuHr
L YepoiicTeo
L Mopt BHyTpeHHIe perncTphl
L Bupr. cT. 0| Agpec 0
................ PEFHCTFI
A PSW 300
Puc. 9.2. lMpuBA3Ka perncrpa K anemeHTy
6. 3arpysunte NPoOeKT B NaHeb.
7. 3anyctute ytunanty MasterOPC Universal Modbus Server.
MasterOPC Universal Modbus Server Demo 32 Build - 3.1.4 = =
— KoHdurypauma OBlumre HacTpoiKK MoMowwb
|' Co3nate E COXpaHWTb KaK... 1 Aobaeute y3en Aobasute Ter NepenMeHoBaTL ¥Ynanute
a' OTKpEITE Cnaenate CTAPTOBGLIM AobaBuTe ycrpoiicTeo MNepeMecTuTs BBEPX Konwpoeate OTMEHUTE
CoxpaHuTb QMMnup'rma sepcun 2.0 obasute rpynny MNepeMecTuTe BHWU3 Bcrasute BepHyTb
DARN KOHQUrypaumm Cepeep MNpaeka
Terywan KoHdUrypauma :

i 06beKT

Cepeep

= OBwHe HACTpPOiiKKH

KoMMeHTapuia

Mokas okHa nz TpenA True

MaponbHeId AOCTYN K pedakTupoBaHuio False
= ¥ypHan

PazpeweHne zanncu False

Puc. 9.3. CtapToBoe okHo yTuauTbl MasterOPC Universal Modbus Server

202




8. [Job6aBbTe HOBbI KOMMYHUKaLUMOHHbIN y3en ¢ HazBaHnem CM3xx-P u IP-agpecom,
COBMaAALNM C aAPECOM, YKA3aHHbIM B CETEBbIX MapamMeTpax naHeau (cm. nn. 4):

MasterOPC Universal Modbus Server Demo 32 Build - 314

= Konpmrypauma OBwme HacTpoiKK Momouwb

|' Co3nate E CoxXpaHWTb KaK... i LobaBute y3en = Hobasuts TEr - MNepewmeHosBaTb s\: Yoanute
a OTEPBITE + Coenate CTapTOBLIM W! LofaeuTe ycTpoicTEo “I" MNepeMecTuTe BEEPX Konuwpoeate % OTMEHUTE
H CoxXpaHuTb Q Wmnopt K3 sepcum 2.0 _{ OobasuTs rpynny *’ MNepemectuts BHWS "3 BcraBuTtb /3 BepHyTb
DaNN KOHDWrYPaLM9 Cepeep MNpaska
Tekylwan KoHPUrypaLma @
O6beKThl |
] Serve- I
Robasums >
HKH
ViMnopt y=na KoMMeHTapuia
MoKaz oKHa 13 Tpes True
MaponbHbI AOCTYN K peaakTupoBaHuo False
= ypuan
PazpeleHne 3anncuK False

Puc. 9.4. llobaBneHne KOMMYHUKALLMOHHOTO y3/a

MMA yzna  CN3xxP

= 0bwmne HaCTpoiKH

sg PEAEHHPDBBHHE KOMMYHHKAUWMOHHOMD Y3na EI

KomMmeHTapui
BrnoueH B paboTy True
Twn y=2na TCR/IP
= HacTpoiikn TCP/IP
IP agpec 10.2.10.30
IP nopT 502
= Cepunt
BoinonHeHwe ckpunTa False
= lononHUTENbHBbIE HACTPORKH
Slave nogknmdeHme False
Modbus noeepx TCP False
OTcnexueaTts Transaction ID True

MpYHYAMTENbHBIA pa3pbiE COEAMHEHWA B KaMaoM uukne False

[[] TupamwpoeaTts

1

Puc. 9.5. HacTpoiikn KOMMYHWKAUWMOHHOIO y3na
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9. [lobaBbTe B y3e/1 HOBOE YCTPOMCTBO C HasBaHMeMm Devicel 1 HacTpoliKamu Mo YMOTYAHWUIO:

MasterOPC Universal Modbus Server Demo 32 Build - 3.1.4 - =

v)
— | KoHbwmrypauwns OBWME HACTPOMKK Nomows

|' Coznate E CoXpaHuTh KaK... 1, OoBasuTte y3en =, NoBasuTs Ter :_ MNepeumeHoBaTe w Yoanute

a OTKpEITE ¥ Cnenats CTAPTOBEIM m, Jobasute yoTpolcTBO ‘f‘ MepemecTuTe BBEPX "] Konuposate % OTMEHUTE

E CoxXpaHuTe Q WMnopT 3 eepcun 2.0 3. Hobasute rpynny * MepeMmecTuTe BHU3 "% Bcraeute # BepHyTe
©ain KoHdMrypaumwm Cepsep MNpaska

TekyLan KoHpurypauus :

OGbeKTbl |
= L‘ Server | | Yzen <<TCP/IP RTU Master>> : CMN3xxP
R ot | vcrpoicreo_| L
KomMmeHTapwia
MeperMeHoBaTh
BrntoueH B paboTty True
Yaanute = HacTpoiikn TCP/IP
BoipezaTb IP agpec 10.2.10.30
KonnpoeaTb IP nopt 502
El CepunT
JKCNopT y2na P!
. BrimonHeHWe ckpwnTa False
MMnopT ycTpolcTEa —
El MononHUTenbHbIe HAaCTPOHKH

Modbus noeepx TCP False
OTcnexWeaTs Transaction 1D True
MPUHYAMTENbHBIA PA3pblE COEAMHEHWA B KaMAoM UMKne False

Puc. 9.6. [lob6aBneHMe HOBOro YCTPOMCTBA

B Pepaktvposanne ycTpoiicTea EI@

Nma ycTpoicTtea  [REllel=50

= D6wme HacTpoiku

KomMmeHTapuii
BrnioueHo B paboTty True
Twn yCTpoMCTEa MODBUS
Anpec (0x01) 1
Bpemsa oTeeTa (McC) 1000
MNoeTopbl NpW owKnbKe 3
MNoBTOpHOE COeAMHEHWE nNocne owwbkn yepesz (c) 10
PEMHUUMANWZaLUWA Y213 Npy ownbKe False
Mepwoa onpoca 1000
PazmepHOCTb Neproda onpoca ms
HauanbHas haza 0
PazmepHocTb dazhl ms
CTapT nocne 2anycka True
= Ckpunr
BbinonHeHWe cKpunTa False

El HacTpoiika 2anpocoB
MarkcumanbHoe KonudecTeo HOLDING perncTpoe B 2anpoce uUTeHua 125

MarcumanbHoe KonudecTeo INPUT pervcTpoe B 2anpoce YTEHWA 125

He wcnonb2oBaTh KoMangy WRITE_SINGLE_COIL (0x05) True

He wcnonb2oBaTh KoMandy WRITE_SINGLE_REGISTER (0x06) True
MaKkcuManbHoe AoMYCTUMbIA pazpelE 3APecoE B 2anpoce UTeHusA 0

McnonbzoEaTh Npeambyny False

[[] Twpaxupoeats 1 |% I na ] I HeT

Puc. 9.7. HacTpoiikun ycTpoincTea
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10. lo6aBbTe B Devicel HoBbIM Ter ¢ HazBaHMem PSW300, pernoHom HOLDING_REGISTERS,
aapecom 300 1 TMnom goctyna Read/Write:

MasterOPC Universal Modbus Server Demo 32 Build - 31.4 - = X

~~" | Kongwrypauns | OBuwwe nactpoiikn  MomMous

[ Coznams CoxpanuTs Kar... %, [obasus yzen % floGasuTs Ter =| Nepeunencsats $ Yaanurs
a OTKpbITE ' Cnenato cTapTossiM ﬁ JLobasuTs ycTpoicTeo ‘f Mepemecruts seepx || [T Konuposats W OTHEHUTE
E CoXpaHHTe Q HMnopt U3 sepcuun 2.0 ﬁa. LobasuTs rpynny * MepeMecTUTL BHU3 "% BcTasuTe /M BepHyTb
Baiin KoHburypaumm Cepeep MNpaexa
TeKywWwasa KoHDHUrypaums @
OGbeKThl |
E- i Server YCTporcTBo <<MODBUS>> : Devicel
= & CN3xxP = -
KoMmeHTapwid i
Aovasum e 13
0x01) 1
MepenMeHoBaTH Ty ( )
MNogycTpoicTeo 1000
Yaanuto Dpbl NpW olWWBKe 3
Buipezath DpHoe coeduHeHve nocne ownbkun yepes (c) 10
Konvposatb LManuzaUvA y2na npu ownbke False
rpynnoesle onepaumm oA onpoca 1000 L
. EpHOCTb Nepuoaa onpoca ms T
3KCnopT ycTpoiAcTea
. nbHaA Gaza 0
MMAopT NnogycTponcTea
EpHOCTE dazbl ms
JKCMopT Teros T Nocne zanycka True
WMnopT Teros nT
BUAWMOCTb Teros NHEHWE CKpWUMTa False
Tern B paboTe poiika 3anpocos L4
NononHUTeNsHbIE CBOfcTEa  MManbHoe KonudecTso HOLDING pervcTpoe B 3anpoce YTeHnsa 125
MEKCWManbHoe KonnuecTeo INPUT perMcTpoB B 3anpoce YTeHWA 125
He ncnonb3oBaTh KoMaHady WRITE_SINGLE_COIL (0x05) True -
CeoiicTaa obbexTa | Tabnuua Teros
Pexm KoHdurypupoeanue Terw : Paspeweno - 32. 2arpyeHo - 0. B Tekywem anemenTe - 0

Puc. 9.8. lob6aBneHne HoBOro Tera

=2 PegaktupoBaHne Tera

WMma Tera PSW300

»

= 06wme HacTpoiiKku

KoMMeHTapuiA
BrnkoueH B paboTy True
PernoH HOLDING_REGISTERS
Anpec (0x0D12C)|300
Tun AaHHbIX B yCTpORCTEE nti6
Twn AaHHbIX B cepeepe int32
Tun gocTyna ReadWrite
McnonbzoeaTh nepecTaHoBKy DaiToB B 3HaueHwn  True
MepecTaHoBEka G3ATOB B SHaYEHWUK 10325476 =
MocnegHuin Ter B rpYNNOBOM 3anpoce False
MNepecyeT (A*X + B) False
= Ckpunt

PaspelleHne BLINOMHEHUA CKPWNTa nocne yTeHns  False
PaspeleHne BLINOMHEHUA CKPWNTa nepeq sanucolo  False
= MononuuTtenoHo

Hanuuwe oTAENbHOrO PEFMCTPA 2aANWMCK False
MzenedyeHre GUTa M3 A3HHBIX False
UTeHWe cpazy nocne 2anvcu False -
MpUHYAWTENBHAA 3aNWCh KOMaHOoW 6 False

EHDA S
0 TwpaxupoeaTb 1 |% Oa ] ’ HeT

Puc. 9.9. Hactpoliku Tera
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11. CoxpaHuTe KoHdUrypaumio OPC-cepsepa:

\'g HoHturypauma O6wmne HacTpoikK MoMoLLb

|' Cosnate E CoxpaHuTe kal 8 CoxpaHiTe Kak
O] Caer
$ onum ¥ Crenam crap { ,luv| | < MasterOPC Universal M... » SERVERCFG « | ¢ ||[ Mover: SERVERCFG 2|
CoXpaHnTs Wunopt w3 ged
| DN KoHbUrypaum Ynopagounte ¥ Hoeaa nanka B= - @ |
2 =
TeKylan Kondurypauns : “r UsBpannoe = Wma Jata nzmeHeHmna Tun ol ]
OfbeKThl ' b
16 3arpysxu 443 21.07.2015 9:19 Modbus | | |5
= i Server Zl Henasrne mecta DCONMDVY 1911.2013 18:29 Modbus |
= ‘ ot Bl PaBouwii cton  |= io_file 1911.2013 19:29 Modbus |
=} ﬂ Devicel ~ A
LA pswz200 1 master 02.06.2015 15:29 Modbus || 2
7 BuBanotern master_2 22.06.2015 8:24 Maodbus |
i Buaeo P307_Master Write Read_Float 22.06.2015 9:32 Modbus |
[F Aokymenel Simulator 02.06.2015 15:04 Modbus |
[E] VzoBpaxetna Slave 02.06.2015 15:07 Modbus I
& Myseika SP307_Master_Write 22.06.2015 8:34 Modbus |
] CDANT Marter Weite Claat 0 N7 I 1A.02 Meclbne 1T
- - 4| T ] r
[UISERLEELEARESP OPC) -
Tun daiina: [mbpfl\e_c("mbp) ']
“ CkpeiTe nankm [ CoxpanuTte ] l Otmena ]
= HDA ¥ |
HDA nocTtyn False -
CeolicTea obbekta Tabnvua Teros
Pexum KoHpUrypupoeaHue Teru : PazpelleHo - 32 3arpyseHo - 1

Puc. 9.10. CoxpaHeHune koHdurypaummn OPC-cepsepa

12. 3anyctute OPC-cepsep:

f"-g_- i & i MasterOPC Universal Modbus Server Demo 32 Build - 3.1.4 - B X
|L NobasWTe Ter

> Crapt |$\- cron ||x Buixoa :_ MepeuMeHoBaTs $ YaanuTs
a OTKPBITE ¥ CnenaTs cTapToBbIM ™ NofasuTs yorpoiicteo “§ Nepemecturs ssepx || [F] Konuposats % OTMEHUTE
B CoXpaHWTE Q WMMnopT U3 seepcun 2.0 _3. OobaeuTe rpynny *’ MNepeMecTiTe BHWUS "3 BcTaeuTe M8 BepHyTh
©ain KoHQUrypaumrm Cepeep MNpaeka

Tekywan KoHgurypaumsa : SP_OPC.mbp

OBbeKTbl |
= UI Server Ter <<HOLDING_REGISTERS== : PSW300 |
B & CN3xxP : .
= @) Devicel aAgpec (0x012C) 300 i
b TWN AaHHBIX B YCTPOWCTEE int1le
Tvn QaHHbIX B CEepBepe int32

Puc. 9.11. 3anyck OPC-cepsepa

13. YbeauTecb B HaIM4YMK CBA3M MeKay naHenbto u OPC-cepepom no cratycy ceasm OK. MeHss
3HaveHue pernctpa B OPC-cepBepe, Bbl fOIKHbI HAbOA4ATh €r0 U3MEHEHME HA 3KPaHe NaHenn. MeHss
3Ha4YeHuWe perncrpa Yyepes naHesb, Bbl A0NKHbI HAG104ATb COOTBETCTBYOWME M3MeHeHUA B OPC-
cepsepe.
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9.3. HacTpoiiKa CUCTEMHOTO BpeMeHuU

HaCTDOﬁKa CNCTEMHOIO BpeMEeHU MOXET OCyLLecCTBNATbCA nmbo B CUCTEMHOM MEH, nbo

HenocpeacTBEHHO B MpoekTe. [na HacTPOMKM BpemMeHM B MPOEKTe HeobxoAMMO MnpeaycMoTpeTb
nepexoA Ha 3kpaH 60002. YKaXKuTe 3STOT HOMep B HAacTPOMKax afemeHTa [lepexos Ha SKpPaH:

lpagpuka Bug  [Momowe

ALGlAo @G OF  EHEE FE| 1| & HOS & )@
w2 e POG: wi I TS Bk BES
PR E gmnﬁ;'@)lliiilh"w TRt R IT@ | 3E X F R ®

— C 01| Mepexog Ha 3kpan (23|
ACTPOHKA [ o= :
o epeveHH PN Deitcene |KHonKa I Lset IPac:'lonoerue

DiIiiliiiniiiiiiiiit|| mopaws 60002
it Pesm
Lo ® Bes ssoga napons
Lo © Cesoaom nzpons

.................... Knasmatypa

Knaewatypa_60

[ 0K ][ CmvenHa ] MpurmeHuTe

Puc. 9.12. HacTtpoiika anemeHTa lNMepexopm, Ha aKpaH

Ha)kaTwe Ha pa3spag BpemMeHW Mo3BOAAET U3MEHWUTb €ro 3HayeHue C MOMOLLbIO 3KPaHHOM
KnaBuaTypbl:

Hactporka 4acoB

WIIEII Maxens oneparopa cn3o7

Puc. 9.13. 3KpaH U3MeHeHUs cuctemHoro spemeHun (N260002)
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9.4. NaponbHbIA gocTyn

JoCTyn K KaxAoMmy 31eMeHTy BBOZa MOXeT BbiTb 3aliMileH C NMOMOLLbIO Napons — T.e. nepes
TeM, Kak paboTaTb C 3TUM 3/1EMEHTOM, NO/b30BaTeNb A0/KEH NOATBEPAUTb CBOM YPOBEHb A0CTyNa C
MOMOLLbIO BBOAA NAapo/A Ha CUCTEMHOM 3KpaHe 60001 (MHaye anemeHT byaeT HeaKTUBHbIM — HaaTue
Ha Hero He BbI3OBET HMKAKOW peaKkuuu). Ha 3TOM ke 3KpaHe MoAb30BaTeslb MOMKET 3aKpbITb AOCTYN
nociae OKOH4YaHMA paboTbl («pasnormHUTbeA»). OBbpaTMTe BHUMAaHWE, 4YTO AOCTYN aBTOMATUYECKM
3aKPbIBAETCA MO UCTEYEHWNIO BPEMEHU HEaKTMBHOCTM NO/1b30BaTeNA, 3a4aHHOMO B HACTPOMKAaX NPOEKTa.

Maponb ANA KarKAoro ypoBHA AOCTYNa 3a4aeTcA B HAcTPOMKax MNpoekTa (Bknagka O6wwme) u

MOXKeT bbITb K3BMEHEH Ha CUCTeMHOM 3KpaHe 60003.

B oTaMuMe OT OCTanbHbLIX 31eMeHTOB, 3/i1emeHT [lepexo, Ha 3KpaH ncnonb3yetca 6es

NOATBEPXKAEHNA YPOBHA AOCTYNa Ha CUCTEMHOM 3KpaHe — Mo/ib30BaTe/lb A0NKEH BBOAUTL Napoab MNpu
HaXaTUKW Ha SN1eMeHT (3TO 3KBUBANEHTHO OTKPbLITUIO A0CTyNa COOTBETCTBYIOLLETO YPOBHS).

Huxke npueeaeH npunmep Mcnosib3oBaHMA NapoOsIbHOTO A0CTyNa B NPOEKTE!:

1. Co3aaliTe HOBbIN MPOEKT.

2. B HacTpolikax NpoeKTa Ha BK/Aagke O6wwme nocrtasbTe ranoyky Maponb v 3agalite naponau
YpPOBHAM gocTtyna 1 u 2: ana ypoBHA goctyna 1 —naponb 11, ona ypoBHA AocTyna 2 — naponb 22.

3. Co3ganTe B NPOEKTE ABa 3KPaAHa;

4. Ha akpaHe 1 gob6aBbTe ABa snemeHTa CTaTUYECKUIA TEKCT (Ha3BaHMe 3KpaHa M TUMN KHOMKKU) n

anemeHT [lepexoa Ha 3KpaH, KOTopbI ByAeT MCNONb30BaTbCA ANA MepexoAa Ha 3KpaH 2 nocse BBOAA

napons:

o OKpaH 1 v =)

............................. Oeitcteve | Kionka I LT | PacnonoxeHne

............... DmemenT. . . . . . . . |D zkpana i

Pexam

Iepexox (7) Bes BBOAA NaponA

Ha 3Kpan 2 S (@ C sB0a0M Napons

Knaewatypa
Knaewatypa_60 -

[ QK J’ Cmmveqa ] MpurmernTs

Puc. 9.14. 3kpaH 1. Hactpolika anemeHTa Mepexopm Ha 3KpaH 2, BKNaaka Jeicreue
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Ha Bknaaxke KHonka anemeHTa MNepexoa Ha 3KpaH BbiGepute ypoBeHb A0CTyna, Heob6Xoanmblit
N8 UCMONb30BaHMA 3/1IEMEHTa:

P

-

Mepexog Ha 3kpaH @
|.D.et‘-‘||::TEme | Knonka | Uget | Pacnonoxetue
TeweT
[] MyneTWASEMHEI
Mepexon, -
Ha 3KpaH 2
[ Wpwacp ] [Cmnb WpKthTa Azbiom
[T BT BUmAMOCTI Mapons
YpoeeHs ['.""DOEEEHI:-'I -
| Crperme kriomey BripaBHMBaHeE
Ilepexoxn i) cnesa i) ceemy
i _ _
Ha IKPaH @ no weHTRY @ no cepequHe
i) cnpaea i) cHuzy

@ Omxata

(7) Hawata | BuBnmorexa

CoxpaHiTe

[ oK ][ OmaeHa MpumeHTe

Puc. 9.15. 3kpaH 1. HacTtpoitka anemeHTa MNepexopm Ha aKpaH 2, BKAaaKka KHonKa
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5. Ha aKpaHe 2 pnob6asbTe YeTbipe snemeHTa CTaTUYECKMM TeKCT (HasBaHWe 3KpaHa M TuMbl
KHOMOK), 31eMeHT PYHKUMOHANbHAA KHOMKA M ABa 3/7eMeHTa [epexos Ha 3KpaH. PyHKUMOHANbHasA
KHOMKa byaeT Mcnob3oBaThCA 410 BO3BPALLEHMA Ha 3KpaH 1. HacTpoiiTe ee cnegyowmm obpasom:

DyHKLMOHANEHAA KHOMKA &

PyHrLR | Kronka I Uget I Pamonoerne|

Krionica Bee
MNepexon Ha sxkpad: 1 But BKIT
Slern] (578

WHeepviposats GuT

Konwposats Gut
MNepexon Ha akpaH
PUCBOMTE SHAYEHME

KonwposaTts pervctp

Beon ASCIl cumeona

OmepeITe okHO

B e [ = JaKPEITE OKHO
L. DnmemeHt. . . . OTkpeITE R Bus Yretie ns peuenta
- : .. BBI-IHCb B peLenT
| ]:[ A H Ha 3 . e Kenuposats rpynny peructpo
............................. YposeHs2 - Bepx MatemaTiy. cnepawsm

.............. Wnopt CSV
L. Bnen €HT. . . . HimennTe .. 3wkenopT CSV

| . 3.1161! ...... .. - BrizoB makpoca
. Ilepexon Ha skpaH. napoab .. [7] BuT orpannueHA PSB256 apans

[ QK ] [ OmagHa MpumeHnTs Cnpaska

Puc. 9.16. 3kpaH 2. HacTpolika anemeHTa PyHKLUOHA/IbHAA KHOMKA

KHonka OTKpbITb AocTyn OyaeT WMCNONb30BaTbCA /18 MEepexoda Ha CUCTEMHbIM  3KpaH
noAaTBepXAeHUn ypoBHs goctyna (Ne60001):

Mepexog Ha skpan @

DNeitctene | Khonka I = | Pacnono:keHue

ID s1pana 60007

Pexaama

i@ Bes BB0gA NaponA
i7) C BBOOOM Napons

Knaewatypa

Knaewamypa_60

[ 0K J[ OmaeHa MprreHnTE

Puc. 9.17. 3KpaH 2. HacTpolika aniemeHTa Mepexos Ha aKpaH (OTKPbITb AOCTYN)
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KHonka WM3meHuTb naponb 6yaeT MCnonb30BaTbCsA A1 Mepexoda Ha CUCTeMHbIM 3KpaH
nameHeHun napons (Ne60003):

Mepexog Ha 3kpad @

Deitctene | KHonka I Lget | Pacnonowenwe

ID a1paHa 60003

Pexaana

i@ Bes BBO00A NaponA

(71 C BBOOOM Napons

Knaewatypa

Knaewamypa_60

QK ][ CmaeHa MprMeHnTE

Puc. 9.18. 3KpaH 2. HacTpoiika anemeHTa Mepexoa Ha aKpaH (U3meHUTb Napob)
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5. 3arpysute npoekT B NaHenb (Mnu 3anyctute Offline amynaumio), yTobbl NpoBepuTh ero paboTy:

DKpaH 1

Bnement
Tlepexog, na sxpan

Tlepexon

Puc. 9.19. OkpaH 1. Pexxnm amynaunm

Ha)kxmuTe Ha KHOMKy Mepexog Ha aKpaH 2. [lns nepexoa Ha 3KpaH notpebyeTca BBECTU Napo/b

DKpaH 2

DnemenT
DYHEHOHANEHAT KHOTIKA

Tlepexon
Ha 3kpaH 1

BnemeHT OTEpHTE
Ilepexon Ha sxpan DocTyn

Snement HamernTs
Tlepexon Ha sxpaH TIap 0.5

Puc. 9.20. 3kpaH 2. Pexxum amynaumm
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KHonka Mepexop Ha 3KpaH 1 He pearnpyeT Ha Ha)KaTue, T.K. TEKYLEro YPOBHA NOJib30BaTeNA
ANA 3TOro HeAoCTaToYHO. HarkmuTe Ha KHOMKY OTKPbITb A40CTYN, YTOObI NeperTh Ha CUCTEMHbIN 3KpaH
noATBepPXKAEHUA AocTyna. Ha aTom sKpaHe Ha)KmuTe KHOMKy OTKpbITb AOCTYNn M BBeguMTe Naposb 22
(naponb BTOpOro ypoBHA AocTyna):

ABTOPHU3AIINA

WIIEII MaHenb onepatopa cn307

Puc. 9.21. Pexknm smynauum. JKpaH NoaATBEPKAEHUA YPOBHA A0CTYNa

HaxkmuTe KHoMKy Bbixoa, 4TOObl BEPHYTLCA Ha 3KpaH 2. Haxkmute KHONKY U3meHUTb napob,
4yTOObI YBUAETH MAPO/IM TEKYLLErO YPOBHA AocTyna. Mpy HEOOXOAMMOCTU Bbl MOXKETE U3MEHUTD UX.

HacTpolikxa mapomnch

m“i‘l Makens oneparopa cn3o7

Puc. 9.21. Pexxum smynaumm. IKpaH U3MeHeHMA Napona

Mocne NoATBEPKAEHMA BTOPOrO YPOBHA LOCTYNa, Bbl MOXKETe BEPHYTHCA Ha 3KpaH 1 c nomoubto
Ha)KaTuA Ha KHonky Mepexoa Ha 3KpaH 1.
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9.5. Ucnonb3oBaHUE MYNbTUA3BIYHOIO TEKCTA

Ona 6ONbLWIMHCTBA TEKCTOBbIX 3/71emeHToB (CTaTUYecKMin TeKCT, LAUHaMUYECKU TeKCT,

BapnaLMOHHbIM TEKCT, TEKCTbI Ta6nmg, n T.,CI,.) A0NYyCTUMO UCNON1b30BaHNE MYs1bMmMUA3bIYHbBIX TEKCTOB. C

MX MOMOLbHO MOXHO CO34aBaTb MYJ/IbTUA3bIYHbIE NMPOEKTbl C BO3MOXHOCTbIO NepeKkNrvYeHUnA A3bIKOB
MHTepd)eﬁca. Huxe npusegeH npumep co3gaHnA MyAbTUA3SLIYHOMO NPOEKTa:

1. Co3pnaliTe HOBbIN NPOEKT.

2. lo6aBbTe Ha 3KpaH 31eMeHT CTaTUYECKUI TEKCT.

3. B HaCTPOﬁKaX afleMeHTa Ha BKnagke TeKCT nocTtasbTe ralo4yky MyanMﬂ3bI‘-leIVl, nc
NOMOLLLIO KHOMKKU A3bIKK 3a,u,al71Te 31IEMEHTY TPU TEKCTA HA Pa3HbIX A3blKaX:

Cratmyecknil TekcT @ ..............
Texcrt | UgeT I Pacnonoxesws | oo
MymemwRssmHslt e
Text - e,
g | Crano wpnars | | Ao S

My AETHAIBIMHBIA TEKCT

Konu4ecTeo AsbikoE 3 - HacTpoiika Asbika |:| OauH wpudT AnA Brex HacTpolika wpudTa
Azt N21 Azbie N22 Azbie N23 Azbie. N24
LWipmdrT WpwdT LWpmdT LWipwd
Pycaai (0) B English (1) . BH#5E (2 " .

""" HAsbik N5

Az N27

Puc. 9.22. CozgaHne mynbTUA3bIYHOIO TEKCTA

4. JnAa BO3MOMXKHOCTMU nepeknyYeHnAa A3bika lCl,06<':leTe Ha 3KpPaH 3/1eMeHT LindpoBoit BBOA M

NPUBAXKUTE K HEMY CUCTEMHbIN pernctp PFW101. 3anucbiBasa B 31emeHT 3HavyeHus 0,1,2 Bbl TEM CaMbIiM

6yneTe BblOMPaThb TEKYLLNI A3bIK MPOEKTA.
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5. 3arpysute NpoeKT B naHenb (unu 3anyctute Offline amynaumto), 4Tobbl NpoBEpUTL €ro paborTy:

Puc. 9.23. MynbTUA3bIYHBIN NPOEKT B KOHUrypaTope

Puc. 9.24. MynbTUA3bIYHbIA NPOEKT B pexxunme amynsaumm (PFW101=0)

Puc. 9.25. MynbTUA3bIYHbIA NPOEKT B pexxunme amynsaumm (PFW101=1)

B4 (2)

Puc. 9.26. MynbTUA3bIYHBIN NPOEKT B pexnume amynsaummn (PFW101=2)

6. YTo6bl MocmoTpeTb oTobpa)keHue MyNbTUA3LIYHOMO TEKCTa B KOHGUIypaTope, MOMKHO He
3anyckaTb 3MYAALMIO, @ BOCMO/1b30BaTbCA COOTBETCTBYIOLLMM CMIMCKOM Ha NaHeAN MHCTPYMEHTOB:

215



9.6. Ucnonb3oBaHMe peuenToB

PeuenTbl — 3TO rpynnbl 3HAYEHWUI, XPaHALMECA B PETUCTPAX IHEProHe3aBUCUMOW NnamaTn PFW.
Mo KomaHAe onepaTopa 3TU 3HAYEHUA MOTYT CUMTLIBATLCA B APYr1e PerncTpbl, Taknm obpasom MsmeHsaA
obbeKTa aBTOMaTM3aLMMK.

pexum paboTbl B To e Bpema y onepatopa ecTb BO3MOXHOCTb

pPeaakTMpPOBaTh CYLLECTBYIOLLME PEKMMbI, 3aNnCbiBad 3HaYeHMs B pernctpbl PFW.
[pyrMm npumeHeHnem peLenToB ABAAETCA 3a4aHNe HavyaNbHbIX 3HaYeHUI ansa pernctpos PFW.

PaboTa c peuentamm ocyLLecTBAAeTCA Npu Nnomolum BkAagkm CosaaHme pelenTtos (MeHio ®Paiin),

rpadpuyecknx anemeHToB YrteHue m3 peuenta/3anucb B peuent M CUCTEMHOro peructpa PSW40, s

KOTOPOM XPaHUTCA NHAOEKC BblﬁpaHHOI'O B AaHHbIVI MOMEHT peuenTa.

Huxe npusBegeH Npumep Co34aHMA MPOEKTa C UCMONb30BaHMEM peLenToB. [POeKT coaepKuT
TPW peuenTa, Kaxapli1 U3 KOTOPbIX 3aHMMAEeT TPU perucTpa.

1. Co3pnaliTe HOBbIN NPOEKT.

2. B meHio ®aitn Bbibepute KomaHay CospaHue peuenTtoB. 3agaiTe MepsBbld U NocnegHUn
PerucTp rpynnbl peLentoB (MOCKOAbKY Mbl CO34aeM NPOEKT C TPeMA peulenTaMu, KaxKabli U3 KOTopbIX
COAEPKUT TPU pernctpa, Ham noHagobutca 9 peructpos - ¢ PFW300 no PFW308). Co3gaitte rpynny
peLenToB Ha*kaTuem Ha KHonky [lo6aBuTb.

o Mpoekr - [00001]5creenl

i

i | @Paitn I Mpaeka [pocmotp  MHetpymenTst  pagmka  Bua  Momows

§ T oo ol | A G P GOP EEE|ER| 1S HO® & 1 0

E_g. Omeperme... a0 f [y T O IE =088 U ke DE=EE & &
JaKpeims : - | Aszewcl - pm & é@&

| Copammm Cr+S [00001]Screenl

CoxpaHnTh KaK...

CoxpaHTE ¢ SaWwuToi

JarpyanTe NpoexT
2arpysvTh C NCNOAHEIM KOADM
Brirpy=snTs nposkT

3mynawan Online

SSDED

3mynAwan OffLine

CoxpaHuTE SMyNALMID

CosgaHie peusnTos
HacTpoiica npoekra
O KoHEWrypaTopa
1 ExposrtSave

2 DynamicAdress
3 BxposrtSaveFunck

Beron

Cir+D

. Hacrpoiika peuentos

300

Hauano

Kaoney

[ﬂuﬁaswn] [ Hnanute ] [HSMEnmn nwanasuﬁ] l HamenmTe 0aHHbIg

Puc. 9.27. Bbibop rpynnbl pErmcTpoB 410 XpaHeHUA peLenTos
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3. Haxmute KHOMKY U3MeHUTb AaHHble, 4TObbl MepenT K 3aJaHUI0 3HAYEeHWI peL.enTos
Cospalite Tpu peuenTa: peuent 0 (1,2,3), peuent 1 (10,20,30), peuent 2 (100,200,300).

’ﬂoﬁasmb] i Yaamte ] ’HSMEHMTb nuanasoH] ’ W 3teHmTE gaHHES Lo

Puc. 9.28. 3agaHue 3HauyeHuU peLenTos

B paHHOM npumepe paccmoTpeHa pa60Ta C peuentamu, coaepawmmm  TONbKO

L,eNIoYUC/IeHHbIe 3HAYeHUA; NpU HeobXOAMMOCTU WMCNO/b30BAHUA 3HAYEHUI € NAaBalOWEed TOYKOW,
HeobxogmMmo npeobpasoBatb Mx B HEX M 3anucbiBaTb B ABa pervcrpa maaglwmMm CNOBOM Brepes,.
Hanpumep, uncno 1.1 6yaer npeacraBaeHo cieayowmm obpasom:

+0 +1
PRW[000000300] CCCD | 3F8C

4. PasmecTuTe Ha 3KpaHe 3nemeHT LlMdpoBoi BBOA, KOTOPbIM OyaeT MCnosib3oBaTbcA ANA
BblbOpa MHAEKCA aKTMBHOTO peLenTa. MNpuBaAXKem K HeMy CUCTEMHbIN perncTp PSW40.

Bson naHHbx | LUpuet
PerucTp snementa ‘ vcnnes

VYnpasnetine
YeTpoicTeo
Mopt

[Beymperme perucpsi
Boprcr. | o] Amec

Pervetp

rauerie

MaoH1TOpHHr
YeTpoicTeo
Mopt

[Beymperme perucpsi
Boprcr. | o Amec |

Pervetp

£ —

[ Auw. anp.

[ ok

][ Omvena ][HpmMeme][ Cnpaska ]

Puc. 9.29. Co3gaHue anemeHTa 415 BbIbOpa TEKYLLEro peLenTa
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5. llo6aBbTe Ha 3KpaH anemeHTbl YTeHne u3 peuenta u 3anucb B peuent. HacTpoikm obomx

3/1€MEHTOB BYAYT UAEHTUYHbIMMN:

PSW300 -
3anNncbiBalOTCA AaHHble B peuent. nOCKOﬂbe B Ka)'K,LI,bIﬁ MOMEHT BpemMeHU aKTUBEH

nepsblii M3 Trpynnbl PErncTpoB, B KOTOPYH UMTAOTCA/M3 KOTOPOM

TO/IbKO OAMH peuenT, To byayT ucnosb3oBaTbesa pernctpsl PSW300-PSW302;

PFW300 — nepBbiii U3 rpynnbl PernctpoB, B KOTOPOW XPAHATCA AaHHble peLenTos
(ncnonbsytotes pernctpbl PFW300-PSW308, cm. nn. 2);

Kon-Bo = 3 — 4uMC/I0 perncTpos B peuenTe;

Yucno peuenTtoB = 3 — Konn4yectso peuenTtoB, C KOTOPbIMU MOXET paGOTaTb lCl,aHHbIl‘/'I
IIEMEHT.

CauraTh 3anucaTe
penenT penenT
YUrenne us peuenta @ YUreHne us peuenta @
PervicTp anemerTa |£|.aHHb|e | Kronka | Lset | PEIC:'IOJ'IO)KBHHB| Pervctp SJ'IBMBH'IE| [ateie |KHOI'IKE | LseT | Pamcnmﬂne|
PErvcTpE! NepeMEHHED Uncnopewermos |3
YeTpolicTEo —
MopT BHyTpeHHNE perncTRl
BupT. €T n| Aapec 0
Peructp
PSW - 300
e [ . agp.
Pernctpel peuenta
Peructp
PFW - 300
3naueHme
Konso 3
() (o) (oo o) (e (o

Puc. 9.30. HacTpoiiku anemeHToB YteHre 13 peuenta/3anuncb B peuent
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6. [lobaBbTe Ha 3KpaH Tpu anemeHTa Lindposoit BBOA, KOTOpble BYyAyT MCMNO/Nb30BATLCA AONA

0TODOpa)KeHUA 3HAYEHUIN, CHUTAHHbIX U3 PELLenTOB U OLHOBPEMEHHO C 3TUM - AJ/1A 3anNUCKU B peLenTbl
HOBbIX 3HaYeHUN. MpuBAXKUTE K HUM pernctpbl PSW300, PSW301, PSW302.

Puc. 9.31. dnemeHTbl oTOBparkeHNs/3anmncK AaHHbIX peLenTos

7. 3arpysunte NpoeKT B naHenb (nam 3anyctute Offline amynsunto), yTobbl NpoBepuUTb €ro paborTy.

HaxkmunTe KHOMKy CuuTaTb peuent, 4Tobbl cUMTaTbh peLenT ¢ Homepom 0. B none [aHHble peuentbl Bbl
YBUAWUTE COOTBETCTBYHOLME 3HayeHus — 1,2,3. BeeguTe BMECTO HUX Apyrve 3HayeHua (Hanpumep,
44,44,44). HaxxmuTe KHOMKY 3anucaTtb peuenT.

Pabotra ¢ penentamMu

e
GE—

'ENT Ia

Puc. 9.32. PegakTtnpoBaHue 3HaYeHni peuenta 0
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Tenepb ¢ nomollblo 3nemeHTa Homep peuenta Bbibepute peuent ¢ HOMepom 1 M HaxmuTe
KHonKy Cuntatb peuent. B nosne JaHHble peuenTtbl Bbl YyBUANTE COOTBETCTBYHOLWME 3HaYeHnA — 10,20,30.

Pabota ¢ penenramu

Homep penenta I 1 I

CYHTATE Jammicars
I PeLeIT | penent

JlaHHbIe pertenTa

Puc. 9.33. CuntbiBaHMe AaHHbIX peuenTta 1

Onatb BblbepuTe peuent c Homepom 0 1 HaxkMUTe KHONKy CuntaTb peuent. Bbl yBuaute
3anmncaHHble Bamu 3Ha4YeHus (cm. puc. 9.32):

Pabota ¢ penenramu

Homep perienta I 0 I

CyuTars I ‘ Jarmcarn I ‘
|

perent penenr

JlaHHBIe perienTa

Puc. 9.34. CuntbiBaHMe gaHHbIX peuenTta 0
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9.7. 3kcnopt/umnoprt CSV aitnos

Mogudukauma CM3xx-P noapep:kuBaet nogrntodeHne K naHenn USB flash Hakonutens,
KOTOpPbIA MCMoAb3yeTca ANA 3anucu apxmBoB B ¢dopmaTte .CSV; TaKXKe Yy MoJsib3oBaTens UMeeTcs
BO3MOXHOCTb MMMOPTUPOBATL COAEpPHKMMOe .csV $annoB B Pernctpbl naHenu. Ona 3anmcu apxuBos
MOTYT UCMO/Ib30BATbCA 3/1eMeHT Apx1MBUpoBaHMe Ha USB nnbo anemeHT ¢ 3anmncbto MCTopun (Hanpumep,

ApxvMBMpOBaHME B MaHENW) COBMECTHO C 3/eMeHToM DyHKLMOHaNbHas KHOI'IKa/(DVHKLI,VIOHaﬂbHaﬂ

o06s1acTb ¢ aenctemem IKecnopt CSV. [1na nmnopTa apXmMBOB UCMONb3YHOTCA 31eMeHTbl PyHKLMOHAAbHanA

KHoMKa/®PyHKUMOHaNbHaA o6aactb ¢ aeicteuem Mmnopt CSV. Huke paccmoTpeHbl npumepbl

9KCI'IOpTa/VIMI'IOpTa APXMBOB C UCMNOJIb30BaHMEM 3/1eMEHTOB APXMBUPOBAHWE Ha USB, ®PyHKLUMOHANbHAA

KHOMKa (MmnopT) n PyHKLMOHaAbHas 061acTb (3KcnopT).

Obpamume 8HUMAHUe, YTO EMKOCTb HAKOMUTENS He A0XKHA NpeBbiwaTb 32 6.

9.7.1. dnemeHT «ApxusupoBaHue Ha USB»

1. Co3pnalite HOBbIN NPOEKT.

2. [JobaBbTe Ha 3KpaH ABa snemeHTa LlMdposBoi BBOA ANA OTOGpaXKeHWA U U3MEHEeHUs

3HAYEHUI apXMBUPYEMbIX perncTpoB. Mpueaxnte K HUM pernctpbl PSW300 1 PSW301.

3. [lobasbTe Ha 3KpaH anemeHT ApxmsuposaHue Ha USB. CaenaliTe ero rnobasnbHbiM (4TOObI OH

paboTan B HE3aBUCMMOCTM OT OTKPLITOrO 3KpaHa). HacTpoiTe aneMeHT cnegyowmm obpasom:

Apxuweupoeanve Ha USE &J
KoHTpons skcnopta | Lata/Bpemn | PacnonoxeHue
Apans | DanHeie | Faiin I HpaHumawe

Kon-Bo cTpoK ANA 0OHOA 3aMUck 1
Pexum apaiBMposaHiR
@) Lakn
Mepwog

Cenynma =

1
[C] Bur ynpaenerma sammesio
[ But pexuma

Pexna

() Octaqoeka (0) @ Hosamwcs (1)

() 3anmce no GpoHTy BuTa

Puc. 9.34. HacTtpoiikn anemeHTa ApxuBuposaHue Ha USB (Bknaaka Apxms)

C TaKMMM HACTPOMKaMM KaxKayto CeKyHAy B dalin apxmBa byayT COXpaHATLCA TEKYLLME 3HAYeHUe
apXMBMPYEMBIX PEFUCTPOB.
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Ha BknagKke [laHHble fo6aBbTe apxuBMpyemble pernctTpbl. HacTpoiTe HyKHbIM 06pasom MX TUN
n dopmar.

-

Apxmemposanve Ha USBE @

KoHTpone akcnopTa | DNaTa/Bpern | PacnonoweHwe
Arpass | HanHble | Faiin | HpaHunuue

W‘ Hazeanwe  yari

ar

Nofaewte | PervcTp [ PSWA0D ]
rpynmy

Tun paHHbD: [Wnrd v]

Foprat
i@ Dec 7 Hex
) Float ) Unsigned
Bcero B
BHiz DpofiHan 0

QK ] [ CmieHa ] [ [pMMEHTE ] [ Cnpaeka ]

Puc. 9.35. HacTpolikun anemeHTa ApxuBupoBaHue Ha USB (BKnagKa [laHHble)

HacTtpoiite Bknaaky ®aiin (cm. puc. 9.36):

ID ycTpoiictBa — HOomep ycTpoicTBa (coBmagatowmii ¢ Homepom USB A noprta naHenu), Ha
KOTOpOe npoucxogut 3anucb. [MepsBomy nopTy cooTsBeTcTByeT 3HayeHue 0. B pexume smynauuum ID
COOTBETCTBYET HOMepPY Norndyeckoro gmcka NK (0—C:\, 1-D:\ ut.4.).

Mytb/®Paiin - nyTb K Paitny n ero HassaHue. be3 yKasaHua nyTu ¢pain 3anmncbiBaeTca B KOPeHb
USB flash. Ucnonb3oBaHMe KUpUAAUUbI HegZomnycTUMo. BmecTto PpUKCMPOBAHHONO 3HAYEHUS MOXKHO
BbI6paTb pernctp. Mpumep: ExportFolder/MyArchive.csv

®duKcpoBaHHOe MMA — B 3TOM pPeXMMe COXpaHeHus B ¢aiin apxmea byayT L03anucbiBaTbCA
3HayeHuna (ocTasbHble BapuaHTbl MOApPa3yMeBaloT CO3AaHWe HOoBOro ¢aina npu Kaxaoh 3anucu B

apxuB). Mpu Hannunm ranoykm NMoBTOP 3aroNoOBKa, Kaxaan 3anuch B ¢aiin 6yaeT HaUMHATLCA CO CTPOKM
3aro/IoBKOB.

Paspenutenb 3HauyeHUiA — CMMBOJI pasgesieHns 3HayeHul B danne .csv. PekomeHayetcs

“u.n

MCNonb30BaTb , — CMMBOJ pa3aesieHnA A4eeK.
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Apxvenposanne Ha USE

5]

[MyTe/Falin

[| Breigpate pervctp

el

arch.csv

[ Brifipame perwctp

(@ PUKCMPOBEHHOE MMA

) Wmna no ymonuario

.
U

(71 Hassanwe no gate

PazpenuTent sHaueHWA

Brifpate perkucTp

(71 [pBasuTe HOMED NOCTE UMEHK

]

[ NoeTop saronoexa

KoHTpone akcnopTa | Nata/Bpema I PacnonoweHwe
Amate | LaHHee | Paitn | HpaHunuwe
|0 yoTpoicTEa

QK J [ CmaeHa ] [ [pHMEHATE ] [ Cnpaeka ]

Puc. 9.36. HacTpolikun anemeHTa ApxuBuposaHue Ha USB (Bknaaka Paiin)

Ha BKnagKke xpaHunuwie yKasbiBaeTca I'IepBbIﬁ perncTtp XpaHuauua, AaHHbleé U3 KOTOPOro

nepeHocarca Ha USB flash. Bibepute pernctp PFW300. Ko/1-BO perucTpoB, 3aHMMaeEMbIX XPaHUIULLEM,

MOXHO onpeaennTb no popmyne ns n. 7.16.2.

Apxuevpoeanve Ha USE

—=a

KoHTpone skcnopta | Nata/Bpema Pacnonoxerwe |
Apss | Oawdeie | Paiin ¥parmniwe
Pervctp

PR - 300

Puc. 9.37. HacTtpoiikun anemeHTa ApxusuposaHue Ha USB (Bknaaxka XpaHunuuie)
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Ha sknagake Oarta/Bpema nocrasbTe rasioyky fata/Bpems v Bbibepute HyKHbI dopmar.

Apxwenpoeanue Ha USE Iﬂ
Ampats | aHHbe I Faiin I XpaHunawe
KoHTponE sKCnopTa | Hata/Bpemn | Pacnonoxenwe

Oata/Bpema

Popmat gaTel [WW—MM-DD v]

Mpiaraep 20170807

FopmaT BpeMeHa [ HH:MM:55 - ]

Mpurep 11:56:47

Puc. 9.38. HacTpoiku anemeHTa ApxusmuposaHue Ha USB (Bknagxa flata/Bpems)

4. 3arpysuTe NpoeKT B NaHesb, YTobbl NpoBepuTb ero paboTty. Moakntounte K USB A nopty
naHenu flash HakonuTenb. U3meHaiTe 3HaveHua pernctpos PSW300 n PSW301 ¢ aucnnes naHenu.

MoakntoumTe HakonuTenb K MK 1 npocmoTpuTe cogepnmoe co3gaHHOro .csv dpaina apxusa:

G183 v Jx

A B C D
1 |Varl Var2 Date Time
2 0 0 07.08.2017 12:30:41
3 0 0 07.08.2017 12:30:42
4 1 0 07.08.2017 12:30:43
5 1 2 07.08.2017 12:30:44
6 1 2 07.08.2017 12:30:45
7 1 2 07.08.2017 12:30:4b
a8 4 2 07.08.2017 12:30:47
9 4 6 07.08.2017 12:30:48
10 4 6 07.08.2017 12:30:49
11 55 6 07.08.2017 12:30:50
12 55 6 07.08.2017 12:30:51
13 55 11 07.08.2017 12:30:52
14 53 11 07.08.2017 12:30:53

Puc. 9.39. Coneprmmoe .csv daina apxmsa

224



9.7.2. dnemeHT «DPYyHKUMOHaNbHaA obaacTb» (Kcnopt CSV)

1. Co3pnaliTe HOBbIN NPOEKT.

2. [ob6aBbTe Ha 3KpaH ABa 3nemeHTa LndpoBon aucnnen ana oTobparkeHUs 3HayeHui

ApXMBUpPyeMbIX pernctpos. Mpusaxumte K HUM permctpbl PSW300 1 PSW301.

3. [lobaBbTe Ha 3KpaH anemeHT PyHKLUMOHaNAbHAA 061aCcTb, KOTOPbIN ByaeT NCNoab30BaThCA ANA

M3MEHEHMA 3HAYEHWUIN aAPXMBUPYEMbIX PerncTpoB (amynaumsa pabotbl obbekTa). Caenaiite ero

rnobanbHbiM (4TOBbI OH paboTan B HE3aBUCMMOCTM OT OTKPLITOrO 3KpaHa). 3afdaiTe 31eMeHTy

cneaytolme HacTpoMnKu:

OyHKUMOHANBHER 06RACTE

Pexim | dPyricipa | PacnonoxeHue

Yenoswe sanycka

() BuT ynpasneHuA

@ Lhkn (cerc)

() Nepexoa Ha 3KpaH anemMeHTa

1 Bes nepsoi nayssl

() HenpepsisHo
(©) Mocne 3arpy3Ku NPoeKTa

g : | Mocne BKIMYEHWA NaHEMM

[ But ynpasnenua

0K

][ CmveHa ] MpureHTs

DyHeuma - MatemaTuka

Peructp snemenTa | Bemmcnerne

Bua onepawwm

@~ ©- e-
IeBkIi onepaHa

() KoHcTanTa

@ Perwctp PSW300

[Mpasbii onepaHa
@ KoHcTanTta

() Peructp

D MakcumansHoe sHaueHwe

Pervctp

[] MurnraaneHoe sHaveHme

Peructp

QryHKUMOHANEHEA 06NacTe

Pesn | PYHKWA | Pacnonoxetmne

STEMaTARA.
PSW301 = PSW301 + 20

N

Bce

But BKN

But BBIKI
WHeepiposaTs GuT
KonvposaTte GuT
MNepexon Ha sKkpaH
MpycEonTE SHaveHre
Konwposate pernctp
Beon ASCl cumeona
OmpeITe okHO
3aKpeITs OKHO
YreHie us peuenTa
Zanvce B peuenT
Konuposate rpynny perncTpo)

...... MaTemamiy. onepawm
s Bsep: W[SV_L
...... S3kcnopt CSV

...... BrizoE makpoca

...... 0K ] [ OmaeHa ] [ MprMeHTE ] [ Crpaeka

Puc. 9.40. HacTpolika anemeHTa ®yHKLUOHANbHAA 061acTb (amynsauma paboTbl 06beKTa)

B pe3synbTaTe, Kaxayto cekyHay 3HauyeHue pernctpa PSW300 6yaet ysennumeatbes Ha 10, a

PSW301 — Ha 20.
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4. [lobaBbTe Ha 3KpaH 31eMeHT APXMBMPOBAHWE B MaHENW, MPUBANKUTE K HEMY PErucTpbl
PSW300 n PSW301, caenaiite ero rnobanbHbiMm (4Tobbl OH paboTan B HE3ABMCMMOCTU OT OTKPLITOro

3KpaHa) 1 3agaiiTe cneaytowme HacTPOMKu:

ApXMEWPOBAHWE B NAHENN @ ApxMENPOBAHWE B NAHEAW @

DanHeie |3E|nm:b | ¥paHunuiLE I PEC!'IOJ'IOXBHHE| | anHeie | Jannck |XpaHunuu.|,e I PacnonoxeHne

CrucoK perucTpos:

Kon-so sanwcei B
0 PSWI300] [ofasnTs —_—
YacTota 1 cex.

:
e
[ 3armes
BWT yNpaEneHuA 3anuckio
[ QK ] [ OmeHa ] ’ MpUMEHKTE ] [ Crpaeka [ oK ] ’ Crmvera ] [ [MpureHITE ] ’ Crpaska
ApXMEMPOBAHWE B NaHEN @
¥paHunule | PacnonoxkeHue
Pernctp
AT [N
[ QK ] ’ Omaena ] [ MpureHTE ] ’ Cnpaexa

Puc. 9.41. Hactpoiika anemeHTa ApXuBMpoBaHue B NaHeU
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5. [lobaBbTe Ha 3KpaH 3nemeHT PyHKUMOHaAbHaA 061acTb, KOTOPbIN ByaeT NCNob30BaThCA ANA

APXMBUPOBAHUA 3HAYEHWUN PErnucTpos. Cpoenante ero rnobanbHbiIM (4TOBbI OH paboTan B
HEe3aBMCMMOCTM OT OTKPLITOrO 3KpaHa). Ha Bkiagke PeXuMm BblbepuTe pexkuMm 3anucu apxmea —
LUMKANYECKUI, C Nepnogom 5 cekyHA,:

-~ )

DyHEUWMOHANEHEA 0BNacTE

d

Pexm | PyHKLMA I PacnonoxeHues

Yenoewe 3anycKa

() Mepexon Ha 3KpaH 3NEMEHTA
() BWT ynpaeneHua

@ Lhakcn (cek ) 5 [] Bes nepsoi nayskl

() HenpepbisHo
() Mocne sarpysk NposKTa

L | MNocne BKNDYSHWA NAHENW

[ Bt ynpaenerma

(25
m
Pl
£n
o

Ok ][ CimaeHa [MpKreHUTE

Puc. 9.42. HacTpoiika perKMma apXmBMpoBaHUA

Ha Bknagke ®PyHKuMA gobasbTe genctBne IkcnopTt CSV. HacTpoiika gencTBus onmcaHa HUKe.
MoapobHoe onucaHne CM. B ONMCAHUM HACTPOeK 31ieMeHTa ApxnsmpoBaHune Ha USB.
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[ Jkcnopt C5V @

Faiin |.D.E|HHI:~IE! | XpaHWnILLE I KoHTpone | .D.am,-"EpeMﬂ|

|0 voTpoicTEa 0

[] BriBipate peructp =

[MyTe/Faiin
Archive csv

[] BriBipate peructp

@ PUKCMPOBEHHOE MMA
—
MeeTop saroncexa
—
Mima no ymonyaHuo

! NpB3BWTe HOMED NOCNE MMEHW

Beifpats perucTp PSW256

HaseaHwe no gaTe

PaspenvTent sHaueHUA

QK ][ OmaeHa MpMMEHATE

Puc. 9.43. HacTtpoiiku aelicteua Ikcnopt CSV, Bknaaxa dann

ID ycTpoiictBa — HOMep YycTpoiicTBa (coBnagatowmii ¢ Homepom USB A nopTa naHenu), Ha
KOTOpOe MPOUCXOAWT 3anucb. MNepBomy MOpPTy COOTBETCTBYeT 3HauyeHue 0. B pexume amynaumu ID
COOTBETCTBYET HOMepPY norndyeckoro gmcka NK (0—C:\, 1-D:\ ut.4.).

Mytb/®daiin - nyTb K Paitny n ero HassaHue. be3 yKasaHua nyTu ¢ain 3anmncbiBaeTca B KOPeHb
USB flash. Ucnonb3soBaHMe Kupuaanubl Hegomnyctumo. Bmecto GUKCMPOBAHHOMO 3HAYEHUSA MOMKHO
BbI6paTh pernctp. Npumep: 1/a.csv

®dUKCUpoBaHHOE UMA — B 3TOM PEKMME COXPaHeHus B ¢dalin apxuBa byayT A03anUCbIBATLCA
3HayeHuA (ocTa/bHble BapuaHTbl MNOApPa3syMeBaloT co3gaHuWe HoBoro daina nNpu Kaxaoh sanucu B
apxuB). Ecam Kaxkpgaa 3anucb B ¢aline MmMeeT 3aro/ioBOK (T.e. MpW €ro cosgaHuu B naHenu bbina
yCTaHOB/IeHa rasioyka MoBTOp 3aroN0BKa), TO NPM UMNOPTE TaK¥Ke CNedyeT YCTaHOBUTb rafiouky MNosTop
3arosoBKa.

Paspenutenn 3HauYeHuih — CMMBOJ pa3sgeneHunAa 3HayeHUn B d)al‘/'me .csv. PekomeHpyeTcA

“u.n

MCNOoNb30BaTb ;7 — CMMBOJ pa3aeneHna A4eekK.
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[ JrcnopT C5V @

| Faiin | HanHbie |XpaHHnHu.|.e | KoHTpons | ,D.am;’EpeMﬂ|

Konso perucipos R
Livniueckwil Bydep @ Brmowen () Omemioued
Oofasums | Hassanme Temperature
Pressl_"‘e ——
Fopmat
— @ Dec 71 Hex
¥oanuTs i §
(SR (") Float () Unsigned
Twin gaHHBD
— Word -
PasproHoCTE
Boero sHakos 5
Bz —
OpofiHan 4yacTe 0
oK ] [ Cmaeta ] [ MprrMeHnTE ] [ Cnpaexa ]

Puc. 9.44. Hactpoitkn gerictema IkcnopT CSV, Bknaaka laHHble

Kon-Bo perncrpoB — KOANMYECTBO 3HAUYEHMI, 3aNUCbIBAaEMbIX B apXMB NPU KaxKA0M 0bpalLeHun K
dainy. B gaHHOM npumepe 3TO 03HaYaeT, YTo Kaxable 5 ceKyHa (cm. puc. 9.42) B palin apxmsa byayT
3anuMcbIBaTbCA 3HaYeHMA 3a nocieaHue 5 ceKyHa (cm. puc. 9.41 1 9.42).

Liuknuueckuii 6ydpep — e 6oabwuHCMee cay4aes cnenyeT UCNO/b30BaTh 3HaYeHNe BKAKOUEH,
T.K. BCE COOTBETCTBYIOWME 3/1EMEHTbI MaHenn (rpaduku, Tabauubl M apxvBbl) MNOApPa3yMeBatoT
MCMO/Ib30BaHMNE LMKAnYeckoro bydepa. OTKAOUEHUE LMKAMYECKoro bydepa moxkeT noTpeboBatbes,
Hanpumep, ecAu apxMBMPyemble 3HAYEHUA W3MEHAIOTCA TO/IbKO NyTem PydYHOro BBOAa C Aucnies
naHenu.

HasBaHme — HasBaHuA cTONBUOB 3HAYeHM B CTPOKe 3aronosBkoB. Temperature 6Gyaet
COOTBETCTBOBaTb CTON6LY 3HauyeHu pernctpa PSW300, Pressure — peructpa PSW301.

PaspagHOCTb — NO/HOE KOJIMYECTBO 3HAKOB apXMBUPYEMOro YMC/IA U KOJIMYECTBO €ro 3HaKoB
nocne sanatoii. O6pamume 8HUMAHUE, YTO NPU MPEBbILEHNN YUCOM 334aHHbIX 34eCb 3HAYEHUN,
NIVWHME 3HaKM MPU apXMBUPOBAHUM OyayT oTceyeHbl. MHbIMKM CloBamM, ecan ajvHa 6ut = 4, npu
nonbITKe apxmBaumm Yncna 10000 B apxus 6yaet 3anucaHo yncao 0000, T.e. HOAb.
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[ Jkcnopt C5V @
| Faiin I [aHHBE | FDEHNIMLLE | KoHTpone I D.aﬁpreMﬂ|
Peructp
PEW - 500
oK ] [ CrmaeHa ] [ MprMeHT: ] [ Cnpaska

Puc. 9.45. Hactpoikn geictema Ikcnopt CSV, BKnagKka XpaHunuiye

Ha aTtomn BK/1aAKe YKa3biBaeTCA ﬂepBbIVI perncTp XxpaHnnumuwa, gaHHble U3 KOTOpPOoro nepeHocAaTca

Ha USB flash. Bbibepute pernctp PFW500, T.K. MMeHHO 3TOT peructp 6bla yKasaH Ha BKNagKe
XpaHunuwe snemeHTa ApxmBmpoBaHue B naHeau (cm. puc. 9.41).

| Jkcnopt C5V @

| Faiin I DanHeie I HpaHunuwe | KoHTpons |.D.a1af'BpeMﬂ|

CTaTyc BbINOMHEHWA PSE256

PesynbTaT BoINONHEHMA | P56

Mpougece BEINONHEHXA PSW25T

[ 0K l’ Omvena ] MpymernTs

Puc. 9.46. Hactpoitkn geinctema IkcnopT CSV, Bknagka KoHTponb

CraTyc BbINOJIHEHUA — OUT cocToAHUA 3anucn B dann. BKN — Begetca 3anucb, BbIK/1 — 3anucb
He BegeTcsa. Bbibepute 6ut PSB256.

Pe3ynbTaT BbINOJAHEHUA — PErUCTP, B KOTOPbIN 3anmMcbiBaeTca Kog OWMOKM apXMBUPOBAHUS.
BbibepuTte pernctp PSW256.

0 — 3KCNOpPT 3aBepLUEH YCMNEeLHO;

1 — USB HakonuTeib He 0B6HapYKeH;

2 — HeOCTaTOYHO NaMATU AN UMMNOPTA;

3 — HeBepHO YKa3aH nyTb K dainy/uma dpaiina;
4 — He yanocb NOAYYUTb AOCTYN K daiiay.

Mpouecc BbINONHEHUA — PErncTp, B KOTOPbIM 3anncbiBaeTcA 3HaYeHne nporpecca 3anucu B dain
(8 %). BbibepuTe pernctp PSW257.
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[ Jkcnopt C5V @

| Paiin | HanHeie | XpaHunUwLE I KoHTponk | Hata/Bpemn |

ata/Bpemna

FopmaT gaThl [WW—M-D = ]

Mpuraep 2015-7-22
FopmaT BDEMEHH[ H:MM:55 - ]
Mpurep 11:31:22

QK ][ OmaeHa MpMMEHATE

Puc. 9.47. HacTtpoiikun aeictena dkcnopt CSV, sknaaka Aata/Bpemsa

Ha aToli BKNlagKe onpeaenseTtca HaanumMe MeTKU BpemMeHU B apxmnse. MOCKO/IbKY Mbl COXpPaHAEM
METKY BPEMEHW 31eMeHTOM ApxMBMpPOBaHWE B NaHenu (cm. puc. 9.42), To Ha AaHHOM BKAadKe TaKxke
OOJ/IKHA CTOATb rajloyka.
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6. lo6aBbTe Ha 3KpPaH NPOEKTA 3neMeHT MHANKATOP U ABa snemeHTa Lndposon ancnaen, ana
oTobparkeHUs JaHHbIX O NpoLecce sKkcnopTa (cm. puc. 9.46). Mpusaxxnte K MHAMKaTopy 6UT PSB256, a K

avcnneam — pernctpol PSW256 n PSW257.

YT0o6bl cHpacbiBaTb 3HaUEHME Mporpecca sKCnopTa nocae 3anucu B ¢ain, gobasbTe elle oanH

3nemeHT PyHKLUMOHaAbHaA 06aacTb:

GyHkumoHaneHan obnacte
Pexum PyHicumn | Pacnonoxerve
Ycnoswe sanycka
Mepexon Ha 3KpaH snemeHTa
BuT ynpaenequa

@ Lhakn (cex.) 2 Bes nepeolt nayssl

HenpepeisHo
Mocne sarpysxu npoekTa
Mocne BKMoYEHNA NaHEM

But ynpaeneHua

OK || Omvera MpruMEHATS

Crpaeika

PyHKunoHaneHan oBnacte

Pesamv | PYHKWAA | PacnonoxkeHne

PyHLA

MpUCEOMTE SHAYEHWE
Appec: PSW257 Mnfan
3ravetne: 0 e

OK ] | Ommena

Bce

But BKI

But BBIKTT
WHBepMpoBaTs GUT
KonmposaTte Gut
Mepexon Ha aKpaH
MpMCEONTE SHEYEHWE
Rgnmposan: perucTp
Beon ASCIl cumecna
OmpeITe oikHO
3aKpbITe OKHO
YreHue us peusnta
3anuce B peuent
Konmposate rpynny peructpo)
MaTemamiy. onepaLym
Wmnopt C5V

Skcnopt CSV

Brizos makpoca

MpHMEHITE Crpaeka

Puc. 9.48. HacTtpoiika pyHKLMOHANbHOM 061acT cbpoca 3HaYeHUA Nporpecca aKkcnopTa

B uTOre aKkpaH npoekTa byaeT BbirAaaeTb NogobHbIM 0bpasom:

Puc. 9.49. OKkpaH npoekKTta IKkcnopt CSV
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7. NpoaHanusnpyem npeanonaraemyo paboTty co3a4aHHOTO HaMu NPOEKTA. 3HAYEHUN PErUCTPOB
PSW300 »n PSW301 kKkaxayto cekyHay ysenunumBatoTca Ha 10 u 20 COOTBETCTBEHHO (3/71€MEHT
®dyHKUMOHaNbHaA obnactb 1). Kaxaylo cekyHAy 3TM 3HAYEeHUs C METKOW BPEMEHM COXPaHATCA B
rpynny c pasmepom B MATb CPE30B B pPeXUMe UMKanyeckoro bydepa (snemeHT ApxuBupoBaHuUE B
naHenm). Kaxgple nNATb CeKyHA (T.e. B MOMEHT MOJHOro O6HOB/AEHWs) 3Ta rpynna 3HauYyeHui
3anucbiBaetca Ha USB flash HakonuTenb (anemeHT PyHKUMOHanbHasa obnactb 2). Kaxaylo wecTyio
ceKkyHay (T.e. uyepe3 cekyHay nocne 3anucu Ha flash) 3HaueHwe perucTpa nporpecca 3sKcnopTa
cbpacbiBaeTtca B 0 (3n1emeHT PyHKLMOHaNbHAA 06acTb 3).

8. 3arpysuTte NPOEKT B MaHesb, YToObl NpoBepuTb ero paboty. Moakntoumte K USB A nopty
naHenn flash Hakonutenb. Cnycta 5 ceKyHA nocne ero NoAKAYeHMA byaeT npousBefeHa nepsas
3anucb B ¢aitn — mHamMkaTop KOHTponb 3Kcnoprta 3aroputcs 3eseHblM, a Ha gucnaee lporpecc
0To06pasnTcs 3HayeHune 100. 3anuch B dain byaeT Npon3BOAUTLCS KaXKable 5 ceKyHa,. Yepes HekoTopoe
Bpems oTkatounte USB flash HakonuTenb. Ha gucnnee Pesynbtat otobpasutca koa 1 (USB Hakonutenb
He 0bHapyKeH).

Nogkntoumte Hakonutens K MK 1 npocmoTpuTe cogepmmoe Co34aHHOro .CSV cbal‘/’ma apxuBa:

- I= ARCHIVE - Microsoft Excel
@ InaeHan Bcraska PasmeTka cTpaHMLBl Dapmynel AaHHbe PeueHsMpoBaHue Bug Acrobat
= X - . At = — = . E:I'_—I m) 7 S=Boasute * E < :ﬁ‘—(' }3
j 2a- Calibri 11 A A - = [.B(E GopmaTel) ) = J-M 7‘d K yaamms ~ j : q J
e g |MLd-|H-|& A S BB | ose - Tt subee | Bl oopmr - | @~ (AT paiet
Bydep ofimeHa LWipudT BripasHuBanie Yncno Craan Aueiikn PegakTuposaHme
D36 - F | 16:51:07
A B = D E F G H 1 1 K L M N o] P
19 Temperature Pressure Date Time
20 120 240 22.07.2015 16:50:53
21 130 260 22.07.2015 16:50:54
22 140 280 22.07.2015 16:50:55
23 150 300 22.07.2015 16:50:56
24 160 320 22.07.2015 16:50:57
25 Temperature Pressure Date Time
26 170 340 22.07.2015 16:50:58
27 180 360 22.07.2015 16:50:59
28 150 380 22.07.2015 16:51:00
29 200 400 22.07.2015 16:51:01
30 210 420 22.07.2015 16:51:02
31 Temperature Pressure Date Time
32 220 440 22.07.2015 16:51:03
33 230 460 22.07.2015 16:51:04
34 240 480 22.07.2015 16:51:05
35 250 500 22.07.2015 16:51:06

36 250 500 22.0?.2015' 16:51:07!

Puc. 9.50. Coaepxunmoe .csv dpainna apxmea

Ecnn HeT Heo6X0AMMOCTMN NOBTOPEHUA CTPOKM C 3ar0/I0BKaMM NPW KaxKAOW 3anucu B apxuBs, TO
A0CTaTo4YHO ybpaTh ranoyky MosTop 3aronoBKa (cm. puc. 9.43).
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9.7.3. dnemeHT «PYHKLUMOHANbHaA KHonKa» (UmnopT CSV)

1. Cospaiite ¢aiin c HazBaHMem popmara .csv (pa3genutenu — 3anAaTble) c HazBaHKem import

(import.csv) u cnegyrowMm coaepaHuem:

N H9-™-|s

m [naeHan BcTaeka PazmeTke
j "B Calibri 11 -
- I:lév .- -

BrraguTh ¥ F Y-
7 1

-

Bydep obMeHa =

K12 A
A B C
1 Datal Data 2
2 1 10
3 2 20
4 3 30
5

Puc. 9.51. Cogepxmmoe daiina import.csv

2. Co3aanTe HOBbIN NPOEKT.

3. [lobaBbTe Ha 3KpaH aemeHT PyHKUMOHaAbHaA KHoNKa. Ha Bknaake ®PyHKuma aobasbre

aencrene Umnopt CSV. HacTpoiika AeNcTBUS onncaHa HUXKe.

DYHKLUWOHANEHAA KHONKS @
PyHILIA | Kronka I Leet I PacnonoxeHue
Kok Bee
Bur BKTT
LofaemTs Bt BRIKN

WMHBEpTMPOBATE GMT
Konuposats GuT

lMNepexoa Ha skpaH
MpUcBoMTE 3HaYEHWE
KonwpoeaTs perucTp

Beogn ASCI cumeona
OTRpEITE oKHO
3EKpEITE OKHO

BHuz YreHmue us peuenTa
3annce B pELENT
KonupoeaTs rpynny peracTpo)
Beepx MaTtemamiy. onepawn

Wmnopt CSV
IKCnopT LGV

Brizoe makpoca

[ 0K J [ Omexa ] [ [pHMEHNTE ] [ Cnpaeka ]

Puc. 9.52. lo6asneHune geincrena Umnopt CSV
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' )

WMranopr C5Y @

Faiin |.D.E|HHI:~IE! | XpaHWnILLE I KoHTpone | .D.am,-"EpeMﬂ|

|0 voTpoicTEa 0
[| BriBipams peructp PSW256

[ PaspeweHue umnopTa PSB256

[MyTe Faln

import.csv

[| Brifipate peructp

@ PuUKCHpOBIHHOE MMA

1 DofiaerTs |0 nocne vMeHi

pu
u

Brifpate perkvcTp DCTIRE
HauaneHas cTpoka 0
[ Beifpats pervcTp SW2hE

F'EISJJ.EJ'IMTE-‘J'Ib SHAYEHWA

[ 0K ] I CmaeHa I I [pyMEHTE J I Cnpaeka

Puc. 9.53. Hactpoiiku genctena Umnopt CSV, BKnagKa ®Pain

ID ycTpoiictBa — HOomep ycTpolicTBa (coBnagatowmii ¢ Homepom USB A noprta naHenwu), u3
KOTOPOro MMNOPTUPYIOTCA AaHHble. [lepBoMy NOPTYy COOTBETCTBYET 3HavyeHue 0. B pexkume amynaunu ID
COOTBETCTBYET HOMepY norndyeckoro amcka NK (0—C:\, 1-D:\ ut.4.).

Pa3spelleHMe MMNOPTa — MPU HAMYMK TAJIOYKU MOXKHO BbIOpaTb OUT paspelleHua MMMopTa.
BK/ — umnopTt paspewweH, BbIK/1 — umnopT 3anpeLueH.

Mytb/®daiin - nyTb K daiiny n ero HasBaHMe. bes ykasaHua nyTv BygeT NpovnsBeAeHO YTeHUe 13
daina, pacnonoxkeHHoro B KopHe USB flash. WMcnonbsoBaHue Kupuaauubl B HasBaHue dalina
HeaonycTUMO. BMecTo GpUKCMPOBAHHOIO 3HAYEHUA MOXKHO BblbpaTb pernctp. Oblwan annHa ytmn/daina
He Lo/I’KHa NpeBbIWwaTh 8 cMmBo0B (He BKAtoYan dopmar). Mpumep: 1/file.csv.

®UKCMPOBAHHOE UMA — B 3TOM PeXKMME MMMOPT OyaeT Npov3BOAUTLCA TONbKO M3 OLHOMO
daina. B pexknme Lo06aButb ID nocne UMeHM MOMKHO OCYLLECTBAATb MMMNOPT U3 Pas3iMyHbIX $alinios,
KOTOpble MMeloT 061y GUKCUPOBAHHYIO YacTb MMEHU M YHUKaNbHbIK uncnosoii ID (a0001, a0002 u
T.4.). ID npeactasnaeT coboi yeTbipexsHayHoe uncno (0000-9999).

HauanbHaa cTpoka — HoMep NepBON MMMOPTUPYEMOWN CTPOKKU M3 .csV dpaiina. 0 cooTBeTCTBYET
BTOPOW cTpoKe .csv dalina (T.K. nepsas BblAeieHa Mo/, 3aro/I0BOK).
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Pasgenutenb 3HAUEHW — CUMBO/ pasgeneHua 3HavyeHnn B daine .csv. PekomeHayeTcs

un

MCNONb30BaTb ', — CMMBOA pa3geneHna A4eek.

i o

Mranopt C5V @

[,
| @i | OaHHsie |XpaHHnHu.|.e | KoHTpons | ,D.aliﬁ-"EpeMﬂ|

Koneo peructpos 7

Lk niuecimii Gygpep (71 Brmiowen (@) Omcmioyed

Hazeanue
data? Nofaents datal

FPoprat

T Dec 71 Hex
YoanuTs _ _

() Float @ Unsigned

TWn gaHHBK -
T Word

PaspaoHocTe

Boero sHakos B
BHwz —
OpofHan yacTe 1]

oK ] [ Cimaeta ] [ MprMeHnTE ] [ Cnpaexa ]

Puc. 9.54. Hactpoikn geinctema Umnopt CSV, BknagKa [laHHble

Kon-Bo perucrpoB — KOAMYECTBO CTPOK, MMMNOPTUPYEMbIX U3 .CSV dalina (He cumtaa CTPOKY
3aro/10BKa).

Luknnuecknii 6ydep — gonxkeH bbiTb OTKAIOYEH, T.K. MPOLECC MMNOPTA He NoApasyMeBaeT ero
MCMnoab30oBaHue.

Datal, Data2 — crtonbupl, 3HayeHMA KOTOpbIX OyayT MMNOpPTMpPOBaTbCA M3 .csv ¢dalina.
KonuyecTtso cton16u08 1 GOpMaT UX 3HAYEHWUI BONXKHDbI CTPOro COOTBETCTBOBATL .CSV alinly, Ha3BaHMe

— He obAsaTenbHoO.

Pa3paaHOCTb — MNO/IHOE KO/IMYECTBO 3HAaKOB MMMOPTMPYEMOrO YMCAa U KONUYECTBO ero 3HaKoB
nocne sanatoi. O6pamume eHUMAHUe, YTO 3afaHHble 34eCb 3HAYEHUs LO/IKHbl COOTBETCTBOBATb
cogepXunumomy daiina, M3 KOTOPoro NPOM3BOANTCA MMMNOPT AAHHbIX.
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WMmnopt C3V @
Faitn ID.aHHble HpaHunmue KDHTDOHbI.DE'IE.-'”B-DeMﬂ
Pervcp
PSW - 300
(k] [omea ] (rowenr

Puc. 9.55. Hactpoitkn gericteua Umnopt CSV, BknagKka XpaHunuwe

Ha 3Toi BK/NaAKe yKa3blBaeTCA MNEPBbI PErnctp XpaHuWaulia, B KOTOPbIM 3anucbiBatoTCA
MMMNOPTUPOBaHHbIE AaHHble. Bbibepute pernctp PSW300.

’MMI'IOF}TCW @

| Faitn | JRETT | HpaHunuwLe | KoHTpons |D.a1a,prerum|

CTaTyc BRINONHEHUA PSE

PesynbTaT BRINOMHEHMA | pg

Jil

lMpouecc BEINOAHEHWA PSW 257

[0 [omma ) (oo

Puc. 9.56. Hactpoitkn aelicteua Umnopt CSV, Bknagka KoHTponb

CTaTyc BbINONIHEHUA — BUT coCTOAHUA umnopTa us daina. BK/1 — umnopt B npouecce, BbIK/ —

MMMNOPT He BeaeTca. Boibepute 6ut PSB256.

Pe3ynbTaT BbINOJHEHUA — pPErucTp, B KOTOPbIM 3aMMCbIBAETCA KOA, OLWMWOKM MmnopTa.

BbibepuTte permctp PSW256.

0 — MMmnopPT 3aBepLUeH yCneLwHo;

1 — USB HakonuTenb He 06Hapy»KeH;

2 — Hefo0CTaTOYHO NaMATU A UMMOPTa;

3 — HEeBEpPHO yKa3aH nyTb K painy/vmsa paina;
4 — He yaanocb NoJsIy4MTb AOCTYN K daiay.

Mpouecc BbINONHEHUA — PErncTp, B KOTOPbIM 3anMCbiBaeTCA 3HAYEHWe Mporpecca UmnopTa us
¢danna (B %). Boibepute pernctp PSW257.
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i

Wunopr C5V

| Paiin | OaHHee | ¥paHunvwwE I Kontpons | Nata/Bpema |

[] Oata/Bpema
Fopmat gatel YYYY-M-D
Mpiaraep

FopmMaT BpeMeHd| H-MM-55

Mpuaraep

| oK

Puc. 9.57. HacTtpoiikn aeiictena Umnopt CSV, sknaaka Aata/Bpemsa

] [ OmagHa MNpHMEHATE

Mpy HeobxooMMOCT MMNOPTA METKU BpemeHu M3 .csv ¢daiia, NocTaBbTe 34eCb rasoudky. B
AaHHOM MpUMepe MMNOPT C METKON BpPeMeHM He paccMaTpuBaeTca; Tpebyemblii BuA .csv daina c
METKOWN BPEMEHM MOXKHO YBMAETb Ha puc. 9.51.

6. [lobaBbTe Ha 3KpaH NPOeKTa 37eMeHT MHAMKATop M ABa 3nemeHTa Lindposoit ancnaei ana

0TODOparKeHMA JaHHbIX 0 npouecce nmnopTa (cm. puc. 9.56). MpussaKnUTe K MHAUKaTopy 6MT PSB256, a K
aucnneam — pernctpol PSW256 1 PSW257.

YT06bI COpacbiBaTb 3HaYEHUE NpOrpecca UMMNoOPTa nocne YyteHus s daina, 4obasbTe 3N1EMEHT
®yHKUMOHAbHAA 061acTb:

QyHKUMOHANEHAR oBnacTe | X | DyHKUMOHANEHAA oBnacTe @
Peskim | dPyriciyan I Pacrnonoxeqwe Peskun | PYHKUAA | PacrionookeHme
Yonoewe sanycka PyHILIAR Bee
_ MpUcEoMTE SHaYeHWe But BKN
() Nepexon Ha 3kpaH 3nemeHTa Agpec: PSW257 E— Eur BLIKN
) B 3Ha|-IEHMEZ_ Lk S WHBEpTMPOBATE BUT
(&) burynpagneHmua Kormposats GuT
_ . MNepexon Ha sKpaH
@) Lhakn (cex.) 2 [ Bes nepeoit nayssl SMEHUTE m Ecsomb SHEF:-IEHME
_ Rénmposa'rb permcTp
(2 HenpepbisHo Beon ASCIl cumeona
- n ) HANATE Omepeime oxHO
() MNocne sarpysku NpoekTa 3aKphITh OKHO
- n YreHue us peusnta
() MNocne BKMIOYEHWUA NEHENW Bus Janmcs & pewenT
Konmposate rpynny permctpo)
[ But ynpaenetma PSB256 MaTemaiy. onepalum
Beep Wmnopt CSV
Skenopt CSV
Brizos makpoca
OK ] [ Omvera ] MpumeHnT: [ OK J [ Omvena MprmeHUTE

Puc. 9.58. HacTpoiika pyHKUMOHANbHOM 061acTn cbpoca 3HaYeHUs nporpecca MMNopTa
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7. ns otobparkeHnA AaHHbIX MUMNOPTA C BO3MOMKHOCTbIO MX MOC/AeAyoLWEero peaakTMpoBaHma
AobaBbTe Ha 3KpaH anemeHT Tabanua BBOAa AaHHbIX. HACTPOMKKM anemeHTa NpuBeaeHbl HUKE:

Tabnuua BBoAa JaHHBX

=

Pervctp anemedTa | TaBnwua | Cronfius! AaHHbD PECﬂOHuXBHHE|

YeoTpolicTeo
MopT

BupT. cT.

Perucp
PSwW

EH'.-'TDEHHHE PErMCTPRI

0| Aapec

[=]

- 300

ok |

QmazHa Mpwmme

Puc. 9.59. Hactpoiikn anemeHTa Tabaunua BBoAa AaHHDbIX, BK/aaKa Perucrtp anemeHTa

B KauectBe peructpa snemeHta yKaxkute PSW300, T.K. OH ABAAETCA NEPBbIM PErncCTPOM
XpaHuAuMLWa umnopta (cm. puc. 9.55).

Tabnuua EEOAE ABHHEIX

X5

PerncTp anemeqTa | 186MMUa | CronBust AaHHBX Pamonox.eHne|

Beero sanvced

CTpoK Ha cTpaHvue

3 Boicota saronoexa

61

3 BricoTa cTpokm

Tewctel cTonfua HazsaHMiA

[ MyneTiassuHBG

HazsaHwe 1

AZSBIKA

61
3aronostkm
WpmepT saronoeka | | LpudT Aueiio
[paHuua ’ i ] [ i
Cronfeu ¢ Hymepawei Cronfeu HassaHwi
Zaronoeok Zaronoeok
[ MyneTHASEYHEG [ MyneTHASENHEI
Hormep g Hazeanue -
Asbim Aski
LLpuHa a0 ILpuHa

120

Hazeanwe 2
Hazeanme 3

Puc. 9.60. Hactpoiiku anemeHTa Tabauua BBoAa AaHHbIX, BK1aaka Tabamua

daina umnopra (cm. puc. 9.51).

3HaueHune napameTpos Bcero 3anuceii/CTPOK Ha cTpaHULe COBNAAaET C KONMYECTBOM CTPOK
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TaBnuua BE04E 4aHHER E

| PerucTp snemeHTa I Tafniua | Cronfius! AAHHEX | F‘mmxa—u-'le|

Beon paHHBD [ﬂpﬁaaMTh ] [ Mzmerints ] [ ¥oanMs ]
JaronoBok [psa... Twn Fop... BripaeH...
datal H0 WORD  UINT Bripaen...
data? H0 WORD  UINT Bripaen...
Knaewatypa

Knaewatypa_! -

I oK I [ CmeHa ] | [MprreHTE | [ Cnpaeka ]

Puc. 9.61. Hactpoiikn anemeHTa Tabauua BBoAaa AaHHbIX, BKAaaKa CTonbubl AaHHbIX

KonnyecTtBo cTon6u,0B gaHHbIX M GOPMAT MX 3HAYEHUI COBNAZAET C KOJIMYECTBOM CTO/1OLL0B
daina nmnoprta (cm. puc. 9.51).
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8. B pe3y/ibTaTe 3KpaH NPOEKTa A0/KEH BbIrNALeTb Nog06HbIM 06pasom:

:::::::::::::::::::::::::::::::::::::::::::::::::::::KQHTponb:::O
o aMnopTa e
‘Homep - | - ‘Hassauue - |datal data2 :::::::::::::::::::::::m:::::::::::

T e e e e S
" "::Haaaa_Hmei::::OW::OW:::::::??W:IDT?T:: 00000 R

Do Hdaganie 37 0| D 0000) DIQO0| oIl

Puc. 9.62. OKpaH npoekTta Import CSV

9. 3arpy3uTe MPOEKT B MaHenb, YTobbl NpoBepuTb ero paboty. Mogkntounte K USB A nopty
naHenu flash Hakonutenb, B KopHe KoToporo Haxoautca daiin import.csv (cm. puc. 9.51). Mocne
HaxkaTua Ha KHoNnKy MmnopTt 6yaeT npousseseH MMMNOPT AaHHbIX U3 ¢alna - B Tabanue oTobpasarca
COOTBETCTBYHOLLME 3HAYeHMA, UHAMKATOp KOHTPO/b 3KCMopTa 3aropuTcA 3e/eHblM, a Ha Agucniaee
Mporpecc otobpasutca 3HaveHme 100. Otkaoumte USB flash HakonuTens M HaxKmuUTe Ha KHOMKY
Mmnoprt. Ha ancnnee PesynbTaT oTob6pasnTca Koa ownbkm 1 (USB Hakonutenb He obHapyKeH).

KoHTponb
MMMopTa @

Homep HazeaHwe |datal |data2
PeayneTar
0 HazBaHue 1 1 10
1 HazBaHue 2 2 a0 ﬂporpecc E
2 HazBaHue 3 3 300
Hnmaopt I

Puc. 9.63. MpoekT Import CSV B npouecce paboTsbl
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9.8. KaanbposKa gucnnen

EcnM  CeHCOpHbIM 3KpaH naHenu paboTaeT HEKOPPEKTHO (HaxaTve B OAHOM TOYKe
BOCMPUHUMAETCS, KaK HaXKaTue B Apyroi), TO HEO6XOAMMO NPOU3BECTU €ro KaIMBPOBKY:

1. oTKAOUMTE NUTAHWME NaHeNu;

2. Ha 3aZHel KpbllKe nepeseauTe TpeTnin gramnep DIP-nepekntouarens B nonoxeHne ON:

Puc. 9.64. DIP-nepekntoyatens. xkamnep 3 8 nonoxkeHun ON

3. BKAKOUMTE nNUTaHWe naHenu. 3arpys3uTcAa cuctemHoe MeHto. C ero nomoLllbld MOXKHO
HacTPOUTb CUCTEMHOE BpPemMsa MaHeNn, a TaKKe MPOU3BEecTM KaambpoBKy aucnned. [Ana Hadvana
Ka/IMBPOBKMN HaXKMUTE Ha COOTBETCTBYHOLLYHO HaAMUCD:

CrcremHOE MeHID

Puc. 9.65. CuctemHoe meHto naHenun

4. KanubposKa npeacTtasaseTt coboli nocnenoBaTeIbHOCTb KacaHMIA OMOPHbIX TOYEK aucnesn,
OTMeYaeMbIx KpecTukamu. [locnegHas onopHas Toyka npeactaBnseT coboit  KpysKok. [Mocne
3aBepLIeHUsA KaanbpoBKM ByaeT ocyLWwecTBAEH 3amnycK NoJib30BaTe/IbCKOTrO MPOEKTa.

5. BepHute axxamnep 3 DIP-nepekntoyatensa 8 nonoxkeHue OFF.
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9.9. 3KkcnopT npoekTa u3 nporpammbl KoHdurypatop CM200

MpoekTbl ana naHene CM270, co3gaHHble B nporpamme KoHdurypatop CM200 (Bepcus He
Hue 2.C.6F), gocTynHbl Ana oTKpbITUA B KoHdurypatope CM300 m 3arpy3ku B naHenu CM3xx. Mpwu
OTKPbITUM NPOEKTA, CO3aHHOTO B CTAPOI BEPCUU, BOSHUKHET cleaytoliee coobuieHune:

Komdmrypatop Cr1300 =B

Bl oTKpEIEAETE NPOEKT, CO343HHEIN B CTAROA BEPCUM KOHQUIYpaTCPRa,
ByAET NPOMIBEAEHE KOHBEPTALMA CTAPCro NPOEKTE M CO34aHA
PESEPEHAA KOMWA, XOTUTE NPOACIHKNTET

& )=

Puc. 9.66. lnanorosoe OKHO KOHBEPTALMM NPOEKTA

Mocne HaxKaTvA Ha KHonKky [la, NpoeKT 6yaeT OTKPbIT B KOHbUrypaTope. B HacTpoiKax npoekTa
BO BKAagKe MMaHenb HeobxoAMMO yKasaTb MOAMOUKAUMIO MaHenu, B KOTOpyto OyaeT 3arpyaTbcea
NPOEKT:

0] Kowduryparop CM300 - SP270--300 - [00001]3kpanl =

i| @ain | Mpaexa [pocvop  Mrctpymenmsi  padvia  Bun  Momows

(01 Hosein CirlN iAﬁﬂ@\@U.n\---HﬁﬁlHacrpnﬁxunpnena
:7 = g:z:z oo g IR 4‘7‘& E_Eﬁ Q¢ 2| Q. B9 | O6wwe | Vnpaenerwe | Mavens | Verpoierse | Npoext | Bpems | Wpnar |
: [E Jol| 3 B (600§ © 100w - D |[#E 0 —
E H copawms Cir+S 1] [00001]3kpanl X I Thi et Z
CoxpahmTh KaK.. OnucaHne
F———

EY 3arpysums npoext Ci+D

BY Zarpysuts ¢ noxomrem kogom Macwrag

£ Borpysnm npoext () Texywmin (@ Mo MeHswwei cTopoHe
¥ 3mynawin Online (@) Pactamyms () Mo Bonbwweil cTopoHe
| Smynauar OfLine

WinpuHa 1 BsicoTa anemeHTOR

MSMBHAIOTCR NDOMOPLIMOHENEHD
PaSPELIEHIID MEHBLISH CTOPOHS!
\mcrnes!

CoxparuTs sMynALIO

CosnsHue peLenTos

HacTpoiiku npoexTa

Oy KoHburypaTopa

1DASP270-300twp
2DA\Soft\. \Password

Beooa

Puc. 9.67. Bbibop moandukaumm naHenm
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9.10. Ucnonb3oBaHue anemeHTa TpeHA B peKume ructorpammbl

dnemeHT TpeHA MOMMMO BbINOJAHEHUS CBOEM OCHOBHOM GYHKUMM (OTOOparKeHua M3MeHeHus

3HAYEHWIM PErMCTPOB BO BPEMEHM C COXPaHEHUEM UCTOPMM) MOXKET paboTaTb B pexMme rucTorpammsl. B

9TOM C/Qly4ae OH NOo3BOJIAET OTO6pa)-KaTb AaHHble, NpeacTtaBieHHbIE B TabMYHOM Buae (B Bnae nap

3HauyeHui X-Y). PaccmoTpum npumep paboTbl C 31eMEHTOM B 3STOM PeEXKUME.

B HacTpolikax asiemeHTa Bblbepem perxkmm FMcrorpamma m pasmep xpaHunuuwa — 10. Pasmep

XpaHuAnula B JaHHOM Caydae onpeaenAaetT Koanm4yecTBo TOYEK rMCTorpammeobl.

-

Tpena

| Tpacuc I

HacTpolika | Bin

Fasmep spanuniLa (B cpesax)

Pexam patotel

(71 TpeHn

i@ MucTorparma

Lmknmueckan sanvce
i@ Lhawcn
Yactota 1

Bt YNP3aENEHWA SanNUCBHD

BT pexaama
Pexaam

CcTanosxa (0)

Janvck no gpoHTY GWTa

CewyHna

i@ MNepesanice (1)

| oK

J

S5
Pacnonoxerwe
Pervctp anemenTa
PSB256
PSB256
PSB256

Puc. 9.68. Hactpoitkm TpeHaa B pexxnume Frmcrorpamma
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Ha Bknagke Bupg B HaCTDOI\/‘IKaX BpemMmeHun 13 raaoyek OTMEYEHHOM OCTaBUM TO/IbKO CEKVHAa n
YKaXXem AumanasoH OocCu X — 10. B pgaHHOM Ccnlydae OH 6y,CI,ET coBnagatb C KOJIMHECTBOM TOYEK
T'MCTOrpamMmmbl, HO 3TO HE ABNAETCA CTpOI'OVI H606X0,CI,MMOCTbI-0.

| Hal::Tpoi-‘lrm| Bua | Peructp anemeqTa | padmK | Uget | F‘amonm&me|

Cema
Oon. pen. ¥ 5 Oon. pen. Y ]
Bpemn |:| log D Mecau |:| Dere

[ Yac [ Miaryra CeryHoa

0w X 10 [Cown )

Uwcno gensHui 0
Wlar noanucei 1 Wput
Db Y

Uwucno genequil ]
War nogrimced 2

][ Crmaeta [MprMeHTE

Puc. 9.69. Hactpoiikn TpeHaa, BKNaaku Bug,

Ha Bknagke Peructp anemeHTa yKaxem nepBbld M3 FPynnbl Pernctpos, B KoTopbix 6yayT
XPaHUTLCA AaHHble ructorpammbl — PSW256. Tak KaK KO/IMYECTBO TOYEK MMCTorpaMmbl paBHo 10 (cm.
puc. 9.63), ee aaHHble 3amyT 20 pernctpos — PSW256-PSW275 (T.K. Kaxaan ToYKa onpegenserca
KOOpPAMHATOM Mo ocK Y U cMELLLEHNEM MO OCU X OTHOCUTENBLHO NpeablayLLel TOYKH).

-
Tpera . TR =N

HacTpoiika I Bun | PervcTp snemeHTa | [padwc | Uget | Pamunomﬂue|

YeoTpoicTeo
MopT [BHj'TpeHHHE pErMCTREI v]
BupT. cT. 0 Anmpec 0
Pervcm

PSW - 256

B aBTo. ofnacTd

Puc. 9.70. HacTpoiikn TpeHaa, BKNaaKku Perncrtp anemeHTa
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PSW256 | Touka 1, koopanHaTta'Y

PSW257 | Touka 1, cmeleHne no X OTHOCUTENbHO Havaa KoopauHaT

PSW258 | Touka 2, koopanHata'Y

PSW259 | Touka 2, cmeweHue no X OTHOCUTENBbHO TOYKM 1

PSW274 | Touka 10, koopauHata Y

PSW275 | Touka 10, cmeweHme no X OTHOCUTENBbHO TOYKM 9

,ﬂ,OﬁaBVIM Ha 3KpaH 20 anemeHTOB LIndposoi BBOA, YUTOObI MMETb BO3MOXKHOCTb M3MEHATb

AaHHble TMCTOrpammbl:

PSE S F‘ﬁﬁuuu IF‘ﬁﬁuuul
B o [
o o F‘ﬁfmuu IF‘ﬁﬁuuul
B [
o o F‘ﬁﬁum] IF‘&&I}I}GI
B o [
o e F‘uﬁum} IF‘uﬂlm}ul
T S | ] Fow]

DUUUANDTAAT AN AN CAA D AATAAT AN AR AN D AA ] geem -
................................................ F ']?H]["] IF '}ﬁ'}'}'} I

Puc. 9.71. BHewWwHWM BUA 3KpaHa NPOEKTa

33I'IYCTMM NPOEKT N UBMEHUM 3HaYE€HUNA PETNCTPOB!

111
|
o |
=11
=11
=111
=11
=111
=11
=111

Puc. 9.72. OtobparkeHne ructorpammbl B anemeHTe TpeHga,

100

L)
=
Il
1]
[ N N N N N N S .
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9.11. YnpasneHue obmeHom co slave-ycTpoicteamm

B HekoTOpbIX cnyyasx Tpebyerca B npouecce paboTbl NaHeAW OCTaHaBAWBaTb/BO306HOBAATHL
obmeH c onpegeneHHbIMM slave-ycTpoicTBaMu — Hanpumep, Npu BbiBoge 060pPyAOBaHMA B PEMOHT.
Ona atoro cnepyeTr BOCNO/b30BaTbCA cUCTEMHbIM pernctpom PFW130. 3HayeHue 3TOro perucrpa

onpeaenaeT nepsblit U3 rpynnbl pernctpos PFW, KoTopble pe3epBUpyrOTCA ANA ynpaBaeHnsa obmeHa co
slave-yctpoictBamu. Mpynna 3aHMMaeT 192 nocnenoBaTelbHO PACNO/IOXKEHHbIX PErncTpa, Kaxabln 6uT
rpynnbl COOTBETCTBYET OAHOMY slave-ycTpoiicTBy; ecanm oH mmeeT 3HadveHue BbIK/l, To obmeH ¢
ycTpoctBOM BKAtOYeH, ecnn BKJT — oTkntoueH. Huke npusegeHa Tabauua ceAsM mexay butamu
perncTpos ynpasaeHna o6MeHOM, MOPTaMM NaAHeNN N afpecamu slave-ycTpoiCTB, rae X — 3TO 3HavyeHue
pernctpa PFW130.

NopT Homep peructpa Homep 6uta Appec ycTpoicTea
0 He ucnosb3yeTca

1 1

3HauyeHue PFWx 2 2

15 15

0 16

1 17

+

Download 3HavyeHue (PFWx+1) 2 18
15 31
0 239
1 240
3HaueHue (PFWx+15) 2 241
15 255

0 He Mcnonb3yeTca

1 1

3HavyeHune (PFWx+16) 2 2

15 15

0 16

1 17

+

PLC 3HavyeHune (PFWx+17) 2 18
15 31
0 239
1 240
3HayeHne (PFWx+31) 2 241
15 255
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MNopT Homep peructpa Homep 6uta Appec ycTpoicTBa
0 He ucnosb3yeTca
1 1
3HauyeHue (PFWx+64) 2 2
15 15
0 16
1 17
Ethernet, TCP Slave 1 3HaueHue (PFWx+65) 2 18
15 31
0 239
1 240
3HayeHune (PFWx+79) 2 241
15 255
0 He Mcnonb3yeTca
1 1
3HaveHune (PFWx+80) 2 2
15 15
0 16
1 17
Ethernet, TCP Slave2 3HavyeHune (PFWx+81) 2 18
15 31
0 239
1 240
3HaueHue (PFWx+95) 2 241
15 255
0 He ucnosb3yeTca
1 1
3HavyeHue (PFWx+144) 2 2
15 15
0 16
1 17
Ethernet, TCP Slave 6 3HavyeHue (PFWx+145) 2 18
15 31
0 239
1 240
3HaueHue (PFWx+149) 2 241
15 255
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MpuBeaem npumep pacyeta HOMepoB 6MT PerncTpoB ynpasfieHWAa 0BMeHOM ANA 3aAaHHbIX

agpecos. lNpegnonoxum, PFW130=300. B stom cnyyae, peructpol PFW300 — PFW591 ncnonb3ytoTca

Ana ynpasneHuaA obmeHoM.

MNopTt Appec ycTpoicTea BuT peructpa ynpasaeHua obmeHom

Download 1 PFW300.1
Download 34 PFW302.2

PLC 1 PFW316.1

PLC 4 PFW316.4
Ethernet, TCP Slave 1 1 PFW364.1
Ethernet, TCP Slave 1 7 PFW364.7
Ethernet, TCP Slave 2 1 PFW380.1
Ethernet, TCP Slave 2 28 PFW381.12

Ecnv nepelitn K 0603HauveHuto PFWYy.z, To gaa pacyeta HOMepa pernctpa 'y u Homepa bura z

MOXHO MCMOAb30BaTb ceaytowmne Gopmybl:

y = 3Hauenne(PFW130) + Koapopunuent nopra + YactHoe(

roe KoadpduuMeHTbl MOPTOB UMEIOT CAeAYHoLLME 3HAYEHUA:

Download = 0;

PLC = 16;

Anpec ycTpoiicTBa)
16

AJnipec ycTpoiicTBa + 16))

z = OcTaTok(

Ethernet, TCP Slave 1 = 64;

Ethernet, TCP Slave 2 = 80;

Ethernet, TCP Slave 3 = 96;

Ethernet, TCP Slave 4 = 112;

Ethernet, TCP Slave 5 = 128;

Ethernet, TCP Slave 6 = 144.
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9.12. lnarHocTuKa obmeHa

Ob6pamume 8HUMGHUeE, YTO OMUCAHHbIA HUKe YHKLMOHAN AOCTYNeH TOMbKO MpWU COo34aHuu
HOBOrO MpoeKTa B KoHdurypatope Bepcun V2.D3k-2. [lns NpoeKTOB, 3KCMOPTUMPOBaHHbLIX M3 6onee
CTapbIX BEPCUM, GYHKLMOHAN He NoaAepKUBaeTCA.

[na anarHoctukm coctoaHna obmeHa no npotokony Modbus ncnonb3yroTca cucTemHble OKHa ¢
ID 60013 (ons naHenei pacwuMpeHHbix moauduraumii CrM3xx-P) u 60014 (ana naHeneir 6a3oBbix
moauduraumnii CN3xx-b).

[nA BblI30Ba OKHA ANMArHOCTUKM HEO6XOLI,VIMO MCNONb30BaTb 31eMeHT KHOMKa BbI30Ba OKHa. lNpwu

3TOM B HaCTPOﬁKaX 3/1EMEHTA MOXXHO YKa3aTb KOOPAWNHATbl OTKPbITUA OKHA ANArHOCTUKN.

BHeLWHW BUA OKOH ANarHoCTUKM NpuBeaeH Ha puc. 9.73:

JarHocTHEA
obnieHa

Drolord k‘I '

.

PLC

TCF Slave 1

TCFE Slave 2 JrarHoc THEA

D
=N
&
>y
Ay
>y
A

TCP Slave 3 kf} ofimera
zﬁ
A
>y
A
>y
A

TCP Slave 4 i

PLC

="
N

TCFE Slave 5

TCFE Slave &

Puc. 9.73. BHelHW BMA, cMCTEMHbIX OKOH 60013 1 60014 (AunarHocTuKa obmeHa)

Kaxkpomy COM-nopty (PLC, DOWNLOAD) u kaxkgomy TCP Slave ycTpolicTBy COOTBeTCTByeT
WMHOMKATOP, XapaKTepU3yoLWmMii cocTosiHMe obMmeHa. 3eneHblil LBET XapaKTepum3syeT OTCYTCTBUE OLWIMOOK
obmeHa MAW e Heucnosib3oBaHWe fJaHHOro nopra/yctpoiictBa B npoekTe. KpacHbld  uBeT
XapaKTepusyeT OTCYTCTBUE CBA3U C OAHUM U3 YCTPOMUCTB, NOAKAOUEHHbIX K COM-NOpPTY, NN Ke C OAHUM
n3 TCP Slave ycTpoitcts. MHAMKATOP MUraeT (nonepemMeHHO MeHSET LBET C 3e/IeHOr0 Ha KpacHbIi) npwm
MOMNbITKE BOCCTAHOBMUTb CBA3b.

Cpe,a,vl Hamnbonee PacnNpPoOCTPaAHEHHbLIX MPUYUH OTCYTCTBUA CBA3U MOXKHO OTMETUTDL Caieayrouime:

® HeBepHO 3a4aHbl CETEBbIE HACTPONKMY;
® HeBepHO yKasaHbl aapec/Tmn onpawnBaemblX PerncTpos.
e npobnema Ha pU3NYECKOM YPOBHEe (HeBepHas pacnaika Kabens, 06pbIB AMHUM CBA3U U T.4).

Takye nosib3oBaTe/lb MOXKET peann3oBaTb YA06HY0 eMy AMarHoCTUKY obmeHa (Hanpumep, yepes
BCM/bIBAOLLME OKHA) C MOMOLLbIO CUCTEMHbIX 61UTOB PSB50...PSB59.
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