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moccapun

MJK — yctponcteo (B 60MNbLUMHCTBE CrydaeB - NPOrpaMMUpyeMbI FIOTMYECKUI KOHTpOMnep), ot
KOTOPOro naHenb nosiyjaeT AaHHble Ana oTobpaxeHus u KOTOpoMy nepeaaroT MHdopMaumio,
BBEEHHYIO ONepaTopomMm;

KoHdurypartop — nporpamma, yctaHaBnueaemasi Ha nonb3osatensckom MK u ucnonbsyemas ans
CO3JaHusi NPOEKTOB M UX 3arpy3ky B NaHesnb onepaTopa;

npOGKT — COBOKYMNHOCTb 3KPaHOB U OKOH, OTO6pa)KaeMbIX NnaHesblo;

OKpaH — CTpyKTypHas eauHuua npoekTa, npefcraBnswowas cobon o6ocobneHHyto obnacTtb
oTobpaxeHusi rpadMyeCcKmX ANIEMEHTOB, pa3Mep KOTOPOI COOTBETCTBYET pa3mMepy ANCNIIEs NaHenu;

OKHO — BCnioMoraTtesibHbIN 3KpaH, OTKprBaeMbII7I noBepx OCHOBHOIO. Takum 3KpaHOM, Hanpuwvep,
MOXeT ABIATbLCA OKHO BBOAaA Nnaposnsa nnn coobueHne 06 aBapuu;

AneMeHT — roToBbIN rpadmnyecknii 06bEKT ¢ 3agaHHbIM HAbopoM NapameTpoB;

Modbus — npoMblILLIEHHBIN NPOTOKON, UCNOMb3YeMbIN AN NOAKIOYEHNS K NAHENN APYrnX YCTPOMCTB
(Hanpumep, MIK);

Perucrp — suenka namMatn naHenu;
MK — nepcoHanbHbIN KOMNBIOTEP;

NIKM/TTKM — neBasi/npaBasi KHOMNKa MbILLIW.



1. Llenb AOKyMeHTa

[aHHbIN JOKYMEHT npeacTaBnsieT coboi pyKoBOACTBO NONb30BATENSt CEHCOPHOW MaHenu
onepatopa CM3xx 1 NocsBsLLEH CrieayoLwmnmM Bonpocam:

1. yctaHoBka N0, Heob6xogmmoro anga paboTbl C NaHenNbHo;

2. co3faHvie 1 3arpyskanpoeKkToB;

3. onucaHue nHTepdenca n HacTpPoeK NPOrpamMmmbl-koHUrypaTopa;
4. onucaHve napameTpoB rpapruyecKnx aNeMeHTOB;

5. nogknYyeHne K naHenu apyrmux yCTpOIZCTB n HaCTDOIZKa obmeHa AOaHHbIMW.



2. YctaHoBka 10

Ons Hayana yctaHosku nporpammel KoHdurypatop CM300 sanyctute cpann SP300_setup.exe,
pacnonoXxeHHbl Ha aucke ¢ MO 13 komnnekTa noctaBku. BHelwHnn Bua okoH MacTepa ycTaHOBKU
MOXET OTNn4aTbCs B 3aBUCMMOCTU OT Bepcum M0O.

ﬁ! Yeranoeka — Kondmrypatop CM200 El' =] '@

Bac npuBercreyer Macrep
yctaHoBkK Kondurypartop CN300

MporpamMma yoTaHosMT KondurypaTtop CN300 V2.D2v Ha Baw
KOMABHITER,

PexoMeHaYETCR 3aKpLITE BCE NPOHME NPMIOKEHWA Nepen
TEM, KaK NpoaomnThb.

Hasmure «flanees, yTobsl NPOAOITHNTE, MK <0THEHE?,
yToBbI BEIATH M3 NPOrpaMMel YCTEHOBKM,

[ Jdanee > l’ OTMena ]

Puc. 2.1. InanoroBoe okHO ycTaHoBKM nporpammel KoHdurypatop CI300

Haxmute Janee v ykaxuTe narky, B KOTOPYH AOMKeEH ObiTb YCTAHOBMNEH KOHUIypaTop.
O6pamume BHUMAHUe, 4YTO B NyTW, NO KOTOPOMY YCTaHaBNNBAETCSH KOH(UIypaTop, He J0SHKHO
cofiepXaTbCs KUPUNINYECKMX CUMBOSIOB.

ﬁ! Ycranoexka — Kongwrypatop CT1300

= = S
Boibop nanku ycTaHoBKH m

B KaKyk Nanky Bkl XOTHMTE YCTaHOBWMTE KoHburypaTop CM3007?

] MporpaMma yeTaHoBWT KoHdurypaTop CMN300 B cneayiouyo Nanky.

Hammute «[anees, 4Tofkl NDOAOMKMTE. ECIK Bbl XOTUTE BRIBPaETE APYrYHD NaNKy,
HamMuTe «0b30p:,

D \soft\ConfiguratorSP 300 Obzop...

TpelyeTcA Kak muHaMymM 350,8 MO cBobogHoro QMCKOBOrD NPOCTPEHCTES.

[ < Hazaa H Lanee = ][ OTMeHa ]

Puc. 2.2. Beibop nanku yctaHoBku nporpammel KoHdpmrypatop CIM300



HaxmuTte Oanee n ykaxxute nanky meHto MNMyck, B KOTOpon JormKeH ObiTb co34aH sipriblK
nporpamMmmbi:

ﬁ';'_::yj ¥Yecranoeka — Kondgurypatop CM300 EI [=] @

Boibepute nanky B MeH «Myck: '
Foe NnporpaMMa YCTEHOBKM LOMTKHE COZAETE APNbIKK?
y

3 i [MporpamMma Co3AacT APAEIKK B CNEAYHOWEN Nanke MeHio «Tyacs,

HamiTe «flanees, yTobbl NPOAOMKMTE. ECNK Bbl X0THTE BbIBPETE APYTYHD Nanky,
HammuTe «0D3ops,

OWEMNKoHdwmrypaTop CMN300 Ofzop...

[ < Hasan ][ Nance = ][ OTMeHa ]

Puc. 2.3. Bbibop nanku sipnbika nporpammbl KoHdouryparop CM300

Haxmute [lanee n noctaBbTe ranoyky ans ycraHoBku gpansepoB USB, Heob6xoanmbix ans
nogkntoveHnsa nadenu Kk MNK:

'ﬁ' ¥ecranoeka — Kondwmrypatop CMN300 EI =] @“

BoifepnuTe QONONHATENLHLIE 32 034N '
KakKue AoNoNHUTENEHEIE 334344 HeoDX0aMMD BEINONHMTE?

BribepuTe AONOMHKTENBHEIE 38AE4M, KOTOPEIE AOMHKHEI BEINOMHMTECA NP
ycTaHoske KondwrypaTtop CN300, nocne sToro HamMiTe «anee::;

Npakieepa USE anA noaknoYeHia CceHCopHoi NaHENW K CO0TBETCTEYHIWEMY
== NOPTY KOMMBKOTEPE ANA KOHGWMYPHMPOBEHUA CHCTEMBI

[ < Hazan ” Hanee > ][ OTMEHS ]

Puc. 2.4. YctaHoBka USB gpavBepos nporpammbl KoHdmrypaTtop CM300

10



B nosiBuBLLUEMCS ANANOroBOM OKHE HaXXMUTE YCTaHOBUTb A5 Ha4ana YCTaHOBKUK NporpamMmmbil:

ﬁ_%l Y¥eranoeka — Kondmryparop CM1300 EI [=] @
Bcé roToBO K YCTAaHOBKE '
MporpaMMa YCTaHOBKM rOTOBa HAYaTe YCTaHoBKY KoHbwrypaTtop CM300 Ha L |

Edll KOMMBKDTED,

Ha#MUTE «¥CTaHOBMTE, UTo0R! NPOACTAUTE, MKW <Hazaa *, eCNd Bbl XOTHUTE
MNPOCMOTPETE MAM MSMEHMTE ONUMK YCTAHOEKHK,

Manka ycTaHoBKu:
D:\Soft\KondwrypaTop CN300

Manka 5 MeH «JTyos::
OWEN\KoHdwurypaTop CM300

AononHUTeNsHEIE 33A84M:
Opaiieepa USE 4nA nogknioyYeHMA CEHCOPHOI NEHENW K COOTBETCTEYHOLLEN)

| < Hazag || YCTaHOBMTE || OTMEHa |

Puc. 2.5. 3anyck yctaHoBku nporpammel KoHdurypatop Cr300

lMocne okoH4YaHus YCTAHOBKM NOABUTCA OKHO MaCTepa YyCTaHOBKM npaﬁBepOB:

MacTep ycTaHOBKW ApaiBepoB yCTpoAcTe

MacTtep ycTaHOBKM fipaiiBepoB
et~ "
\4? YCTPOHCTB

3T0T MacTep NOMOXET YCTAHOBWTE APEREEPEI,
HeofxoaMmMele ANA paboTel HEKOTOPLEL YCTPORCTE.

Ina npoponxeHnA HaxmMuTe kHonky “Odanes”.

Puc. 2.6. 3anyck yctaHoBku nporpammbl Kondmrypatop CIM300

Haxmute Oanee.
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B cnyyae ycnewHon yCcTaHOBKM ApanBepoB NOsIBUTCA crieaytoLllee OKHO:

P

MacTep ycTaHoBKW ApafBepoB YCTPORCTE

3aBeplieHne MacTepa YCTaHOBKH
Py NpanBepoB YCTPOHCTB

N,

[paiiesptl yoneWwHD YCTEHOBNEHE! HE STOT KOMMBHOTED.

Tenept MOXHO NOKMIOYMTE BALWE YCTRORCTED K 3TOMY
KomMneoTepy. Ecni K yoTpocTEY NpMNarasTcA AoKYMEHTILMA,
MpEeasapUTENEHD OZHIKOMETECE C HERA,

Wma gpalisepa CocToAHWE

% Proizvodstvennoe obedenenie OWEN ... Totos K akcnnyat

4 L 3

< Hasan [ [oToBD ]l CmaeHa

Puc. 2.7. OkHO 3aBepLUeHNS yCTaHOBKN OpaniBepoB

Haxmunte N'oToBO. B OKHE OKOHYaHUS YCTAHOBKM NpOrpamMMbl HAXXMUTE 3aBepLUNTD.

-

ﬁ_%' ¥ecranoeka — Kondmrypatop CMN300 El =] || E%

JaBepuwenne Macrepa yCTaHOBKH
Kondwurypartop CIN300

Mporpamma KoHdurypaTtop CMN300 ycTaHoBNEHa Ha Balu
KOMMBKTER, MPMACHKEHME MOMHO 33MNYCTUTE C NOMOLLERD
COOTEETCTEYHOWErD 3HAYKE.

HaMuTe «3aBeplKTE*, YToBEI BEIATK M3 NPOrpaMMel
YCTEHOBKM,

SanycTuTe SP300.exel

Puc. 2.8. OkHO 3aBepLUeHMS YCTaHOBKM KOHGUrypaTopa
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3. Co3paHue npoeKkTa

3.1. CozpaHMe HOBOIO NpoeKTa

3anyck nporpammbl KoHdburypaTtop CIM300 ocywectensercs gsonHbiM Haxatnem JIKM Ha
COOTBETCTBYIOLLMI APNbIK HA paboyem cTone:

=)

KoHdurypat
op Cr1300

Puc. 3.1. BHewHunin Bug sipnbika nporpammvbl Kondomurypartop CIrN300

[nsa co3aaHmsa HOBOro NpoekTa Heo6XxoaNMO HaxkaTb Ha KHONKY HOBbIN, pacnonoXXeHHyo B
MeHto Dann:

Mpaeka [Mpocmotp  WHoTpymMe

[ Hosei Ctri+M

& Oneperm.. Ctl+0
JaKpeITe

Puc. 3.2. Co3gaHme HOBOro npoekra

B oTkpbiBLLIEMCS ANanoroBom okHe MaHenb He06XxoaUMO BbiGpaTh MOAUMUKALIMIO MAHENN Y
opveHTaLuIo aKpaHa, nocne 4yero HaxaTb [anee:

I ™
Manens ‘ ﬁ
.

Please select

Bﬁ CeHcopHan nanens

ST

54 CM310-6/F

Onucanve: 2007480, RGB

[7] Nosepryms sKkpan

< Hasan loTos0 [ Omera ] [ Crpaexa ]

J

Puc. 3.3. [lnanorosoe okHO BbiGoOpa Moandukaumm naHenm
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B amanoroBom okHe YcTpomcTBO Heobxoaumo Bbibpath pexumbl paboTbl (Master/Slave) v
HacTpowiku nocnegosaTtenbHbix nopToB (Bknagkn PLC nmopt 1 Download nopt), ana pacwmpeHHbIx

moandukaumin naHenu (CM3xx-P) Takke ykasaTb ceTeBble napaMeTpbl (Bknagka CeTeBble HAaCTPOMKM),

nocne 4yero Haxatb Janee:

"

Yerpoficteo @

y_CTDl:IﬁCTBD —
- COM yetpoicTeo He wenonesyeTca PLC nopt
I PLC nopT Modbus RTU (Marenk - Master)

. Download Modbus ASCIl (Marens - Master)
e ewnieadnept Madbus Slave (Maxens - Slave)
- CeTesble HACTPORAKK

[ < Hazag ][ Hanee = ] loToBO [ CmaeHa ] [ Cnpaexa

Puc. 3.4. MeHio

. YetpolicTen

YeTpoiicTeo

=-COM YCTRORCTED
- PLC nopT

- Download nopt
CeTeBbie HAaCTPOMKIA

YcTpowncTBo, Bknagka COM ycTponcTBo

CEeTEBLIE HECTPOMKK

IP anpec m . 3 1w . 30

Macka CeTH 255 . 255 . 0 a

Llntos ceTk a a 0 0
502

[ < Hazan ][ Hanee > ]

MoToED

[ Cimaeta ] [ Cnpaska

Puc. 3.5. MeHio YcTponctBo, Bknagka CeTeBble HACTPOMKU
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B ananoroeom okHe MpoekT Heobxo4MMO yka3aTb Ha3BaHWe NPOEKTa M ONLuuasibHO — aBTopa
KpaTKoe onvcaHue.

i )

Mpoekr @

Wran: MpoekT

ABTOp:

KomMmeHTapMiA:

Nanee > [ loToBo J [ OmaeHa ] [ Crpaexa

Puc. 3.6. lnanorosoe okHo MNMpoekT

Mocne HaxaTusi Ha KHOMKY MoToBO ByaeT co3haH HOBLIN NYCTOW NOMb30BaTENbCKUI MPOEKT,
cogepxalmm ogvH akpaH ¢ HassaHnem [00001]9kpaH1.
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3.2. UHTepdpenc koHduUrypaTopa

Mocne co3sgaHua nyctoro npoekTa (cM. n. 3.1) OKHO KoHdurypaTopa 6yaet BbirnsgeTb
cregyowum obpasom:

2

i Pann Mpaska Mpocmop Mctpywenms  [pagiea

DEsd f R o ? AL~ QQOF EEE BRI %) 1|H HO& & 1) 0

Bug  Momous.

Kongurypatop CM1300 - Mpoexr - [00001]3kparl 5 x
B f=EH U bk BEEEEB &4

NhOocoowOES S kim0 ROE

MaHenb
WMHCTPYMEHTOB
i 0 - | Rt - [RE]iTe | GEE X F | B @IS

ilge B

I FRES RHE MRS S w- @

Mpoercr

7 x x -

=4 Mpoerr
-] 3kpane
+ B 100001]3kparl

-HEEs

[1aHeNb
npoexTa

ek makpoc | | -

Pabouasn
obnacTb

Mropvaia 2 x

MaHenb onepayui

14147+ Mnchopmaun:

| CM307-6/P

| PLC rop - H PLCropr | D He

Down| Bpand nopr - He nonnepsoveaeTcs pacu| X - 1063, Y 434 | CAP| NUM| SCRL|

Puc. 3.7. BHeluHMI BUO HTEepdenca KoHgpurypatopa

Ha 9KpaHe pacnosioXeHbl crnenyowmne KOMNOHEHTbI:

1. CTpoka MeH —CcoaepKUT Habop MeHH0, UCMOMNb3yeMbIX NPV paboTe Haf MPOEKTOM,;

2. [laHenb MHCTPYMEHTOB — COAEPXUT HAabop ApMbIKOB, Aybnupyowmx Hanbonee Yacto
NCNONb3yeMble NYHKTbl MEHIO;

3. NaHenb NpoekKTa — COAEePXKUT APEBOBUOHYIO CTPYKTYPY UCMONb3YEMbIX B NPOEKTE
9KpaHOB U MaKPOCOB;

4. Paboy4as obnacTb — COOEPXKUT OTKPbIThIE B AAHHBIA MOMEHT KOMMNOHEHTbI MaHenwu
NpPoeKTa; UCMosb3yeTcs ANs CO34aHUst 3KPaHOB onepaTopa, HAaCTPOWKK rpadmyeckmx
3NeMeHTOB, pa3paboTkn MakpocoB 1 T.4. [epekntoyeHne mexay aKkpaHaMmym MoXeT
OCYLLECTBNATLCA C NOMOLLbIO BKNAAOK, PACMoNIOKEHHbIX B BEPXHEN YacTu paboye
obnacty;

5. MaHenb onepauuin — coAepXWUT MHAOPMALMIO O MOCMEdHUX onepauusx,
NPOV3BEAEHHbIX C3NeMeHTaMu;

6. CTpOKa COCTOSIHUS — COLIEPXUT MH(OPMALMIO O TEKYLLEM COCTOSIHUM KOHGUrypaTopa
1 NOPTOB NaHenu.
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3.3. MeHo KOHUrypaTopa

CTpoka MeHto KoHturypaTopa nMeeT crieqytoLmne nyHKTbl:

Falin  [lpaeka [lpocmotp  WHoTpymeHTel  [padwka  Bua  Momowes

Puc. 3.8. CTpoka meHto

1. ®awnn — cogepXxut KomaHabl Ansg paboTbl ¢ hanom npoekTa (OTKpbITUE,
3aKpbITUE, COXPAHEHME U T.4.), KOMaHAbI 3arpy3ku NpoekTa (CM. n. 6), 3anycka
amynsauum (cm. n. 3.9), cosgaHus peuenToB (cm . 3.5.3), HaCTPOWKM NpoekTa
(cm. 0. 3.5.1) v onumm koHdurypatopa (cm. 0. 3.5.2);

KomaHga 3abnokmpoBaTb NPOEKT COXpaHAeT 3abnoKMPOBaHHYO KOMULO
npoekta. Copepxumoe 3abnoOKMPOBAHHOIO MpPOEKTa HeaoCTYNHO Ans
NpocMoTpa 1 peaakTMpPOBaHUS, HO OH MOXET ObITb 3arpy>KeH B NaHesb. ATO
MOXET OKa3aTbCsi NONE3HbIM NPU OTNPaBKe NPOeKTa KOHEYHOMY NONb30BATENHO
BO M36exaHne HenpegHamMmepeHHOro peaakTMpoBaHUSA NpoeKTa.

KHonka CHMMOK 3KpaHa CoXpaHsieT BCe aKpaHbl NaHenu B BUAE M300paeHni
dopmaTta .bmp.

2. MpaBkKa — cogepXuT KomaHabl Ans paboTbl C 3MEeMEHTaMu NpoekTa
(konupoBaHwue, BCTaBka, yaanenune n1.4a.);

3. MpocmoTp — No3BONSET HAcTpamBaTb rPynMbl APSbIKOB, OTOBpaxaemMble Ha
[NlaHenu NHCTPYMEHTOB;

4. WHCTPYMEHTbI — COAEPXUT rpacpuyeckme anemMeHTbl, UCNOoNb3yeMble Npu
pa3paboTke npoekTa (MHANKaTOPbl, KHOMKW U T.4.);

5. [padmka — coaepXuT OTAENbHYI Fpynny CTaTU4ecKUX rpadonyeckmx
3MEeMEHTOB (FMHUWN, MHOFOYrOfbHUKK, WU3006paxeHusl), K KOTOpbIM He
NPUBSI3bIBAIOTCS PErUCTPbI;

6. Bup—no3BonseTMameHsITb CTUb BHELLHEro Buaa koHdurypatopa (Office XP,
Office 2007 nT.4.).

7. CnpaBKa — COAepXWT KOMaHA4y Bbi3oBa cnpaBkM no paboTe cC
KOH(UrypaTopomMm, a Takxke MHpopMaLmio O TEKYLLEN Bepcum KoHuUrypartopa.
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3.4. CTpykTypa npoekrta. Tunbl 3KpaHOB

MaHenb npoekTa coaepXuT APEBOBUAHYIO CTPYKTYPY UCMOSIb3yEMbIX B MPOEKTE SKPaHOB U
makpocoB. OHa COCTOUT M3 NATU BKNAAOK:

poekT o x
= ﬁ- MpoekT

—E_] JkpaHsbl

-l Makpoce

.! lnoBaneHeIi Makpoc

Puc. 3.9. BHewH1n BUA naHenu npoekra

1. SKkpaHbl—060cobneHHble 06n1acTn oTobpaxeHns rpaduyecknx aNeMEHTOB,
pa3Mep KOTOPbIX COOTBETCTBYET pasmepy aucnnes naHenun. CBowcTBa 9KpaHOB
onucanbl B n.3.4.1;

2. OKHa — BcnomMoraTtenbHble 3KpaHbl, OTKpbIBaeMble MOBEPX OCHOBHbIX. TakuM
3KpaHOM, HanpuMep, MOXET SIBMSATLCS OKHO BBOAA yCTaBOK. CBOMNCTBA OKOH
onucaHbl B n.3.4.2;

3. OKHa TpeBoOr — BCOMOraTerbHble 3KpaHbl, OTKpbIBaeMble NOBEPX OCHOBHBbIX.
B oTnnune ot 06bI4HBIX OKOH, K 3TUM OKHaM NpuBs3aHbl 6UTbl ynpasneHus. Ecnu
ouT npuHmumaeTt 3HadveHme BKI1 (1), To Ha gucnnee naHenu otobpaxaeTcs
COOTBETCTBYHOLLEe OKHO. Ecnv 6ut npuHmnmaeT snaveHne BbIKIT (0), To okHO He
ncyesaeT; 4Ns 3aKpbITUSi OkHa HeobxoamnMo, 4TOBkI ero CKBMTMPOBAN oneparop.
Mprmepom OkHa TPEBOT MOXET ABNATLCS coobLieHne 06 aBapmn. CBoONCTBa
OKOH TpeBOr onucaHsbl B N. 3.4.3;

4. OKHa nevaTu —BCrNOMOraTesibHbl€ 3KpaHbl, OTKPbIBAEMbIE NMOBEPX OCHOBHBIX.
B oTnunume o1 06bI4HBIX OKOH, K3TMM OKHaM NpuBsi3aHbl buThl, ynpasnsaoLimne
nevatbio nx cogepxkmmoro. CBOMCTBa OKOH neyaTunonmcarbl B n. 3.4.4;

5. Makpochbl — Nonb3oBaTeNbCKMe CKpMNThbl Ha A3bike C, NpuBs3bIBaeMble K
rpacpuyeckum anemeHTam QyHKLMOHANbHas KHOMKA/PyHKLMOHANbHAs 06nacTb.
OnucaHue paboTbl C Makpocamu npmuBedeHo B M. 8.

18


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)

34.1. CBoncTBa 3KpaHa

[ns pobaeneHus HoBoro akpaHa HaxmuTe NMKM Ha Bknagky dKkpaHbl B NaHENn npoekTa u
BblOepuTe koMaHay [lo6aBuTb. [1ns OTKPLITUA CBOWCTB 3kpaHa Heobx0aMMO ABa pasa HaxaTb Ha ero
Ha3BaHue, NM60 HaxxaTb oanH pa3 MKM 1 B KOHTEKCTHOM MeHto BbibpaTb komaHay CBoMcTBa:

o )

SkpaH @
0] 1

Hrag Jkpan

LIeeT foHa | |v

Coofiwenmne  KpatHoe onwcaHue skpana.

e~

Puc. 3.10. CeoncTBa akpaHa

1. ID — Homep 3KpaHa, NpMcBanBaeTCs aBTOMATUYECKM U HE MOXET ObITb
N3MEHEH Nonb3oBaTenemM;

2. UMa—Ha3BaHue 3KpaHa;
3. LiBeT dpoHa — LiBeT hoHa 3KpaHa;

4. CoobLueHune — KpaTKoe onMcaHue aKpaHa.
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34.2. CBoMcTBa OKHa

[na pobaenexuns HoBoro okHa HaxmuTe MKM Ha Bknagky OkHa B naHenum npoekTta u Bbibepute
komaHay [lo6aBuTb. 115 OTKpbITUS CBOMCTB OKHA HEOOXOAMMO AiBa pa3a HaxxaTb Ha ero Has3saHue, mmbo
HaxkaTb oaunH pa3 NMKM v B KOHTEKCTHOM MeHto BbibpaTb KomaHay CBoncTBa:

i )

CkHo @

] 1 WhapuHa 160
Mnan Diero 1| Boicota 120
CoofiweHue

Parka ||'|D|‘:EISbIBETb - LeeT pona I:l -

pv—

Puc. 3.11. CBoncTtBa okHa

1.ID- HOMEP OKHa, NpucBanBaeTCA aBTOMaTU4ECKN N HE MOXET ObITb U3MEHEH
nonb3oBaTernem,

2. Umsa — Ha3BaHMe OKHa;

3. lupurHa — WwrpmrHa OkHa B NUKCENSIX;

4. BblcoTa — BbICOTa OKHa B NMUKCENSIX;

5. CoobLeHne — KpaTKOe ONnMcaHne OKHa;
6. Pamka — Hanmumne pamku BOKPYT OKHa;

7. LiBeT dpoHa — LBeT hoHa OKHa.
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34.3. CBolcTBa OKHa TpeBoOr

[na nobaeneHunsa HoBoro okHa Tpesor HaxmuTe MKM Ha Bknagky OkHa TpeBor B naHenu
npoekTa v BbibepuTe komaHay [lo6aBuTb. [1ns OTKPbITUA CBOMCTB OKHa TPEBOT HEOOXOAMMO [Ba pa3a

HakaTb Ha ero Ha3BaHwue, NMbo HaxxaTb oguH pa3 NMKM 1 B KOHTEKCTHOM MEHI0 BblOpaTb KOMaHay
CBo#cTBa:

e

OkHo Tpesor @

PercTp anemeHTa | OkHo Tpesor

YoTpoiAcTeD
MopT IBH'_.'TDE‘-‘HHHE PErMCTREI -
BupT. cT. 0l Aagpec 0
PerucTp

FSB - 256

[] Ou. agp.

o) [Omes

Puc. 3.12. CeoncTtea okHa TpeBoOr, Bkagka Peructp anemeHTa

1. MopT — yCcTpOMCTBO (NOPT, K KOTOPOMY OHO MOAKIOYEHO), B KOTOPOM
XpaHUTCA OUT, yNnpaBnstoLnn OTKPbITUEM OKHa;

2. Aapec —Homep ycTtpoicTaa (Slave ID B npotokone Modbus);
3. Peructp—Ttununaapec perncrpa, B KOTOPOM XpaHUTCS OUT BbI3OBA OKHA;

4. OvH. agp. —HaCTPOVKN AMHAMUYECKOW apecaLum peructpa aneMeHTa.
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"

OkHo Tpesor @

Peructp snemeqTa | OkHo Tpesor |

Mram JkHO Tpeso LUHFIHHEI 180

Mepron Beicota 140
+ -
CoofiweHne: o :l

o) (omes ]

Puc. 3.13. CeoincTtea okHa TpeBor, Bknagka OKHO TpeBor

1. UmMAa — Ha3BaHMe OKHa;

2. Mepuop — 4acToTa OTKPbITUS CUrHaNbLHOro okHa. Npumep: onepaTop
CKBUTUPOBAN CUrHanbHOe OKHO, HO NPpMYMHa aBapuun He Bbina ycTpaHeHa, n 6ut
okHaocTancs B coctosHum BKJI1. B Takom cnyyae, OKHO BO3HUKHET CHOBa CyCTS
BpeMsl, paBHOE Nepuoay;

3. lUnpunHa — lWwmprHa okHa B NUKcensx;
4. BbicoTa — BbICOTa OKHa B NUKCENSAX;
5. ®oH — uBeT hoHa OKHa.

6. CoobLieHmMe — KpaTKoe onMcaHmne okHa.
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344. CBoucTBa OKHa neyaTtu

[na nobasneHnst HoBoro okHa nevatn HaxmuTe NMKM Ha Bknagky OkHa neyaTy B naHenm
npoekTa v Bbibepute komaHay Jlob6aBuUTb. [1ns OTKPbITUS CBOMCTB OKHa NeyaTn Heo6xoamMmo ABa pasa

Ha)kaTb Ha ero Ha3BaHwue, NMbo HaxxaTb oguH pa3 MKM 1 B KOHTEKCTHOM MeHI0 BblOpaTb KOMaHAay
CBo#cTBa:

.

Print

5

Peructp snemeqTa | CkHo nedama

YoTpoiAcTeD
MopT [EH:.'TpeHHHe PErMCTREI -
BupT. cT. 0l Aagpec 0
PerucTp

FSB - 256

[] Ou. agp.

k] [Omes

Puc. 3.14. CeoncTtea okHa ne4yaTu, Bknagka Pernctp anemeHra

1. MopT — yCcTpOMCTBO (NOPT, K KOTOPOMY OHO MOAKIOYEHO), B KOTOPOM
XpaHuTCA OUT 3anyckaneyaTy;

2. Anpec —Homep ycTponcTsa (Slave ID B Modbus);
3. Peructp—Ttununagpec perncrtpa, B KOTOPOM XpaHUTCS BUT 3anycka neyaTy;

4. OMH. app. —HaCTPOVKN AHaMUYECKOW agpecaLy permctpa anemMeHTa.
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Print

"

PervcTp snementa | DkHO neuam

Ckro

MmA  Okno nevam

Pazmep Byraara
WipwHa 160 (@ MopWMsoHTaNEHD
BricoTa 120 (71 BepmkansHo
[ D8pezam
CoofweHue

[oc ] [ome

Puc. 3.15. CeonctBa okHa nevatu, Bknagka OKHO nevaTtu

1. Umsa — Ha3BaHWe OKHa;

2. lLinpuHa — lumprHa okHa B NUKCENSsX;

3. BbicoTa — BbICOTa OKHa B MMKCENsX;

4. bymara — opveHTaums neyatu (TopusoHtanbHasn/BepTukanbHas).

5. Obpe3aTb — NpW HanNnM4MK ranoyku, obracTe OKHa neyatu, Beixogsawas 3a
rpaHuLbl NucTa, obpesaeTcs;

6. CoobLeHune — KpaTkoe onnucaHne aKpaHa.
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3.5. HacTtpownku nonuum

35.1. HacTtpouku npoekra (meHto Pann)

HacTpoiikn npoekTa @

OBwwe | Ynpasnerwe | MaHens | YoTpoiicTED | Mpoewkt I Bperan I LLIpanTl

JKpaH

Craptoeeid skpad [

] Napone
Yposerb | Yposets1 Mapone |0
JacTaeEKa
WHTepean Mocne 3 MuHYTRE
@ BrikniounTs NoacBETHY ) MNokazats skpad |
MpwHTEp
Touew Ha mroding (dpi) | 24 Toukw -
Mo ropuzoHTanK Mo BepTvkann
) Cnesa Hanpaso @ Ceepxy BHWZ
@ Cnpaea Haneso ) CHWzY BBEDX

[ (0]:4 H CrmagHa ] m

Puc. 3.16. HacTtpoiikn npoekrta, Bknagka O6wme

Homep cTapToBOro akpaHa — HoMep aKpaHa, KOTOpbIi oToBpaxaeTcs npw
3arpyske naHenu. Homepa akpaHoB 3aknioyeHbl B KBaapaTHbIe CKOBKM Nnepes nx

Ha3BaHWEM Ha naHenu I'IDOGKTE [00001]3kparl

Maponb — no3BonsieT ycraHoBUTbL Naponu yposHen 1 — 9. O6pamume
BHUMAHUe, YTO B JAHHOM MyHKTE OCyLLecTBNsieTca He BbIbop 04HOro 13
ypOBHEN AocTyna, a BbIbop napons 4ns kaxaoro n3 Hux. Pabota c naponsamu
onuncaHa B 11.9.4.

3acTaBKa — No3BoNSET BbIOpaTh 3KpaH, KOTOPbIV ByaeT ABNATLCS 3aCTaBKOMW 1
BPEMS HEaKTMBHOCTU MOSIb30BaTENs, CNYCTA KOTOPOE OH ByaeT OTKpbIBaTLCS.
MNMocne ncteyeHns BpeMeH HEaKTUBHOCTI TakxKe 3aKpbIBalOTCS YPOBHM AOCTYNa
nonb3oBartensi. BMecTo 3actaBku MOXHO BbIOpaTb OTKIOYEHNE NOACBETKM
ancnnes;

anHTep — NO3BONNIAET HACTPOUTb pa3peLlleHne n opueHTaumnio nevaTn.
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HacTpoiikn npoekta

OBwwe | ¥Ynpasneqwe |I'IaHenb | YetpoitcTe I MpoexT | Bpemn | |.|.||:M¢|T|

Mepexon Ha 3KpaH

YetpoitcTen
Mapt [BHyTpeHHne perncTpil v]
BupT. cT. 0| Agpec 0
Pervctp
PSW - 256
[] Dun. agp.
ID Tewywero skpada
YetpoitcTe
MopT [BHrrpeHHue pETMCTREI -
BupT. cT. 0 Agpec 0
Perncmp
PSW hd 256
[T] O app.
o) [owen |

Puc. 3.17. HacTpoliku npoekTa, Bknagka YnpasrneHue

Mepexon Ha aKkpaH — NO3BONSET BbIOPATh PEMUCTP, 3HAYEHNE KOTOpOro byaeT
onpenenaTb HoMep oTobpa)xaemoro akpaHa. Mpu 3anucu B permcTp Kakoro-
NGO 3HAYEHNSA NPOUCXOAMNT NEPEXO] Ha SKPaH C AaHHbIM HOMEPOM, MOCHE Yero

pernctp obHynseTcs;

ID Tekywero aKkpaHa — No3BOMsEeT BblOpaTh pPerncTp, B KoTopbin dyaeT

3anucbiBaTbCA HOMEpP OToGpaXkaeMoro akpaHa.
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F‘
Hacrpoiikn npoekra

I Obwwe I Vnpasnerue | aHens | YempoiicTso I Mpoext l Bpems l Wpnept |

Mogens [Cﬂ307—5/P - ]

Onucanve 800°480, RGB

| NosepHyTs akpan

Macwrab
© Texywwuir Mo meHswei cTopoxe
PactaHyme ' Mo Gonbwe cTopoHe

WnpuHa 1 BEICOT2 3NEMEHTOB He
U3MeHRIOTCR!

L i

ok (Sme= )

Puc. 3.18. HacTtponku npoekTta, Bknaaka lNMaHenb

Mogenb — Mogndurkaumnsa naHenn, ong KOTopon co3gaeTcs NPOEKT;

MoBopoT3kpaHa—N03BONAET HACTPOUTL OPUEHTALMIO Ances (MO yMOMYaHMIO
— ropu3oHTanbHas);

MacwTab — TMn maclwTabnpoBaHus 3NEMEHTOB NPU U3MEHEHUM MoAMdUKaLIMK
naHenu (Hanpumep, Npu HEOBXOAMMOCTHM 3arpy3nTb MNPOEKT, CO3AaHHbIN B
Cr307 s CrI1310).
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HacTpokkn npoekTa @

VetporeTso | Mpoer | Wipwar

‘.'-"_u:TpDHCTBD PLC nopr
E| COM yepoiictao He wcnonesyetca PLC nopt
i e PLCnopt Modbus RTL (Marens - Master)
i... Download Modbus ASCI {Maxens - Master)
e oWTIesd opT Modbug Slave (MaHens - Slave)
----- ETEBEIE HECTPORKK
HacTpoiikm 5600, 8, Yer, 1

o ) (omen)

Puc. 3.20. Hactpowku npoekTta, Bknagka YCTPOMUCTBO

COM ycTponcTBO — BbIGOp NpoToKona u pexxmuma pabotbl naHenu no PLC-nopty
n Download-nopTy. Hactpoliku onucansbl B n. 5.3.1;

CeTeBble HACTPOWKM — CETEBbIE NApaMeTpbl NnaHenun. EcnunaHens pabotaeTt B

pexume Modbus TCP Master, To 3aecb obaBnstoTcs n HacTpauBatoTcs slave
YCTPOMWCTBA;

HacTpoiikn npoekta @

| Obume | Ynpasnerue | MaHens | Yepoiictso | Mpoekr |BpeMa I LI.IpumTl

ViR Mpoext

LeTop

Onmcanne

Puc. 3.21. Hactponiku npoekTta, Bknagka MNMpoekr

MUmAa — Ha3BaHWe NPOEKTa;

ABTOp — HPOpMaUusA 0 pa3paboTumke NPoeKTa;

OnucaHue — kpaTkasi MHOpPMaLMs O NPOEKTeE.
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Hactpoiikn npoekTa @

|C|6u.w|e IanaBnEHue I MaHens IYCTpoHCTBo I I'Ipoer:Tl Bpemn | UJDHEDTl

[ 3kcnopT Terywero spemeHi

YeoTpoicTED
Mopt BHyTpEHHWE perncTpsl
BupT. cT. 0| Aapec 0
Peructp
PSW 256

[oc ] Comes)

Puc. 3.22. HacTtpoiiku npoekTa, Bknaaka Bpems

OKCNOopT TeKyLwero BpeMeHn — No3BossieT BbibpaTb NepBbin U3 rpynnbl
PerncTpoB, B KOTOPYH OyOeT 3anMcbiBaTbCst CUCTEMHOE Bpems naHenu. pynna
copgepxut 7 peructpos: Noa/Mecaw/OeHb/Mac/Munyta/CekyHaa/Homep AHs

Hepenm.

HacTpo#kn npoekta @

| O6lwme IanaEmeHue I MaHene IYCTpoRCTEm I Mpoext | EpeMﬂl Wpwdp |

Mpuraep

HacTpoiika. ..

String

[oc ] [omes )

Puc. 3.23. Hactpowku npoekTta, Bknagka WpudT

Ha aton Bknagke BbibnpaeTcs wWpndT, UCNONb3YOLWUACS ANs TeX TEKCTOBbLIX
COOBLLEHWIA, Y KOTOPLIX OTCYTCTBYET BO3MOXHOCTb MHAMBUAYaNbHON HACTPOMKM
wpudpTa (Hanpumep, coobeHuns Tabnuubl COObITUI peanbHOro BpeMeHH).
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35.2. Onuuu KoHdpurypatopa (MeHro Dann)

-

Onunw koHdwrypaTopa @
Pasmema
War cen 10 War coewra 10
ABTOCOMDEHEHWE
Bpera 1 MIAH.
CoemaHeHne
MopT oAnA sarpyske |I:0|"-"|'| -
Opyroe

KDMI'IHJ'IHI:II:IBETb MaKpoCEl NEpel E&O oM

e

Puc. 3.24. Onuun KoHdurypatopa

CeTka — paccTtoAaHne Mexay To4KaMum CETKM U War nepemMeLlleHna no Hew;

ABTOCOXpaHeHMe — Y4acCToTa aBTOCOXpPaHEeHUA d)alhna NnpoekKTa,

CoepunHeHne — COM-nopT MK, ncnonbsyemblin Ang 3arpy3km NpoeKkTa B NaHenNb;

KOMnMﬂMpOBaTb MaKpoOChbI nepea BbIXOAOM — KOMNUIALNA MaKpPOCOB NMpu

3aKpbITUN NPOEKTa.
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35.3. Cos3paHue peuenTtoB (MeHto dann)

Bknagka CosaaHue peuentoB (MeHo Pawnn) ncnonb3yeTcs AN BblAeNeHns perncTpoB
SHeproHe3aeucumon namsati (PFW) noa peuenTtbl — rpynnbl 3HaYEHUI, KOTOPbIE MOTYT ObiTh 3anuncaHbl B
Apyrve pernctpbl No KOMaHAe nonb3oBaTtens. OTWM 3HAYeHWUsl Takke MOryT ObiTb WU3MEHEHbI
nonb3oBartenem Bnpouecce paboTsl naHenwu. Npumep paboTel ¢ peuentamunpmeeaeHsn. 9.6.

P "

HacTpodka pelenToe @

Havano 333 K.aoHew 444
PPwW333] - PPw444]

|ﬂ.nﬁasmb| | Hpoanre | | M ZtEHMTE NManaz0oH | | M Zt4EHMTE OAHHEIE

Puc. 3.25. OkHO co3gaHus peuenTtoB

O6pamume 8HUMaHue, 4TO s KOPPEKTHOM paboThl C peLenTaMm Yepes 3T0 MeHI,
HeobXxoaMMO 3anyckaTb KOH(pUrypaTop ¢ npaBaMyM agMUHUCTpaTopa.
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354. Spnblkn naHesIM UHCTPYMEHTOB

DEE| & & M e ® AL TOQON EEE ERE N SO &
NhOoCoOwDOE £ 2|k w MO # il O =800 ikkH~x DE=EHE &4

B BRI SR T RErEs S we- @ (Eidmo - Rex - R iR CE3E X F e e SRy

Puc. 3.26. Apnbiku naHeNn MHCTPYMEHTOB

Apnblkn NAaHeNn MHCTPYMEHTOB KoHdurypatopa AyonmpyroT KOMaHabl MEHIO.

MNepBas cTpoka ApNbIKOB COAEPKNUT KOMaHAbl MeHio ®ann (1-3), MpaBka (4-8), CnpaBka (9) n
kKOMaHabl fobaBneHus rpadonyeckmx anemeHToB n3 MeHo MHcTpymeHTbl (10-33).

BTopasi cTpoka sIpfbIKOB COAEPXMUT KOMaHAbl 4OOaBNEeHUst CTaTUYeCcKUX rpadomyeckmx
anemeHToB U3 MeHto Mpadmka (1-8) n UHcTpymeHThI (9-10, 15-40), oTKpbITUS BUBINOTEKM SNIEMEHTOB
(12) v BpaweHus anemeHTa U3obpaxenue (13-14).

TpeTbs CTpoKa SpfblKOB COAEPXKUT KOMaHAbl onepaLnin ¢ rpynnamm anemeHTos (1-11) un
nepemMeLleHns anemeHToB (12-15). OcTaBlumecs sapnblku 6GyayT pacCcMOTpeHbl NOAPO6HO:

S 100% - @

-n3MeHeHne macluTaba SKpaHanpoeKTa;

- BKINHOYEHNE/OTKNIYEHNE CETKM;

‘h - NepexsityeHne Bcex bBUToBbIX 9NEMEHTOB (MHAVKATOPOB, NepeKnYaTenennT.a.);

- BblGOp 0TOGpaxaeMoro kagpa aHuMaumm (4ns anemMmeHToB JuHamuyeckoe
n3obpaxexHve, AHMmMaumsa uT.4a.);

Aseic 7 | BpiGop oToBpakaemoro si3bika npoekTa (CM. . 9.5);

P _skniouenmeloTkmiouenme 0TOGpaXxeHNs HOMEPOB PErMCTPOB, NPUBSI3aHHbIX K3IeMeHTaM;

my
W@ -cAenatbanemMeHT rnobanbHbIM (0ToBpaxaeTcs HaBCEX AKpaHax NPOeKTa «KHACKBO3bY)
/ nokanbHbIM (OTOGpaXkaeTCcsa TOMbKO Ha JaHHOM 3KpaHe);

-
= x - co3gaHne/nepemmeHoBaHne/yganeHme akpaHa unm okHa npoeKTa;

F - Hactponku wpndrasnemenTa;

‘B grnouenue offline/online amynauuu;

Fs
g @ B 3arpyska npoekTa B NaHenb/ 3arpy3ka NpoekTa ¢ UCXOAHbLIM KOOOM B MaHEeNb (C
BO3MOXHOCTbIO nocnep,yrow,eﬁ Bblrpy3KVI)/BbIFDV3Ka NPOEKTa 13 NaHenun B KOHUrypaTop.
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3.6. BzammopencrTeue c aneMeHTaMu

36.1. JobaBneHwe anemMeHTOB

[ns pasmeLleHns anemMeHTa Ha 3KkpaHe, HaXXMUTE Ha ero HassaHue B MeH0 UHCTpyMeHTbI (Mnu
Ha ApnbIK HA NaHe MHCTPYMEHTOB), NOCre Yero oaHoKpaTHbIM HaxxaTnem JIKM pa3mecTuTte anemeHT
Ha pabo4dem none.

O6pamume sHUMaHue, 4YTo Npu gobaBneHMn aNemMeHToB U3 MeHto 'pacuka Heobxogumo npwm
3axaTon JIKM onpenenuTe pa3mep afieMeHTa, Nocne Yero oTnycTUTb Knasuwwy mblwu. MNpu gobasneHnn
anemeHToB Tuna JlomaHas/MHoroyronbHuK kaxgoe nocnegytowee Haxatve JIKM Gyget cos3paBatb
HOBYIO TOUKY afieMeHTa. [locrneaHas Touka cosgaeTcs BONHbIM HaxkaTuem JIKM.

OIEMEHT MOXHO NepeMeLLaThb Mo 3KpaHy, Bblaenss ero n saxunmas JIKM, nnbo ¢ nomoubto
KHOMOK, pacnonoXXeHHbIX Ha MaHenn MHCTPYMEHTOB:

MeHATb pas3mMmep anemMeHTa MOXHO KakK USMeHAA COOTBETCTBYOLKME NapaMeTpbl B €ro CBOMCTBax
(BKJ'Ia,D,Ka Pacnonox(eHMe), TakKnHenocpeacrtBeHHonepemMelweHMeM onopHbIXTOYEK3J1IEMEeHTa:

L O— 00060

Puc. 3.27. N'ameHeHne pa3mepa anemMeHTa
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36.2. KOHTeKCTHOe MeHI0 3fIeMeHTOB

Haxatne NMKM Ha anemMeHT OTKpbIBAET KOHTEKCTHOE MEHIO 3NIEMEHTA:

CeoncTea

JaKkpennTe
Caenate rnoBansHbIM

MepenecTy Ha cnol HUKE

Beipezate
Konupoeate
TupaxupoeaTe

¥aanuTe

CoxpannTe B BuBnnoTery

Puc. 3.28. KoHTekcTHOE MeHIo anemMeHTa

CBoncTBa—HACTPONKM anieMeHTa. OTKPbITb MX TAKKE MOXHO ABOVHBIM
Haxatuem JIKMHa anemeHrT;

3akpenutb/OTKpenuUTb — N03BONSAET 3adMKCMPOBATL/OCBOBOANTL SNIEMEHT Ha
3KpaHe B KOHurypatope;

Cpenatb rnob6anbHbIM/NOKanNbHbIM — NMO3BONSET CAENaTb ANEMEHT
rnobanbHbIM (0TOBpaxaeTca Ha BCEX dKpaHax NPOeKTa «HaCcKBO3by)
/nokanbHbIM (0TOBpaXkaeTcs TONbKO Ha AAHHOM 3KpaHe);

I'IepeHecTM Ha CNo Bblle/HUXe — KOMaHbI pacnpeneneHna anemMeHToB no
CNnosiM. OreMeHTbI BEPXHUX CIMoeB NepeKpbIBaOT 3J1IEMEHTbI HUXHUX;]

Bbipe3aTtb — Bblpe3aTb 3anemeHT B 6ycep obmeHa;
KonupoBartb — kKonnpoBaTb afieMeHT B Oydep obmeHa;

TupaxumpoBaTb — TMPAXXMPOBATb 3NEMEHT;

Ypanutb — yaanutb a51EMEHT;

CoxpaHUTb — COXPaHUTb HACTPOWNKM aNemMeHTa B BUBIMOTEKY 3N1IEMEHTOB.
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3.6.3. Onepauum c HECKONMbKUMU 3NIEMEHTaMM

[nsi 0oAHOBPEMEHHOTO BblAENEHUSI HECKOSbKMX 3IEMEHTOB HYXXHO Nnbo, 3axas JIKM, o6Bectu
NX paMKOW, mocrne Yero oTNyCTUTb KHOMKY Mbllwu, MO0 e 3axaTb knasuwy Shift n nocnegosatensHo

BblAensATb anemMeHTbl HaxkatnemJIKM.

lMocne BblAeneHNss HECKOSbKMUX 3NIEMEHTOB MOSIBUTCA BO3MOXHOCTb UX rpynnmMpoBKKU, a Takxe
BblpaBHMBaHNA OTHOCUTESTbHO APYr Apyra C NOMOLbO APJibIKOB NMaHernn MHCTPYMEHTOB:

O+
|‘:‘*‘ - BblpaBHMBaHWE MO J1eBOMY Kpalto,

@ -roOpu3oHTanbHOE BblpaBHNUBAHUE NO LLEHTPY;,

+0
"":'l - BblpaBHMBAHME NO NpaBoOMY Kpalo;

[m]
* - BblpaBHMBaHMWE N0 BEpPXHEMY Kpalto;

=+

[=] . BEPTMKarbHOE BbipaBHUBAHWE NO LEHTPY;

+4

20 - BbIpaBHMBAHMWE MO HKHEMY Kpalto;

—/ ~

i+ - caenaTb OQHOW LUMPWHbI (LUMPUHBI 3NIEMEHTA, BblAENIEHHOIo NepBbIM);
[£ - caenatb O4HON BbICOTbI (BbICOThI 3N1IEMEHTA, BblAENEHHOro NepBbIM);
2 caoenaTtb 04HOro pa3mepa (pa3mepa arieMeHTa, BblAeNEeHHOro NepBbIM);
3. paBHble OTCTYNbI NO BEPTUKaNu (Ans Tpex n 6onee aNemMeHToB);

H - PaBHbI€ OTCTYMbI MO FOPU3OHTAINn (D,J'IFI Tpexun bonee SJ'IeMeHTOB).

O6pamume BHUMAHUe, 4YTO BblpaBHMBaAHNE MPONUCXOOUT TOJIbKO OTHOCUTENIbHO CaMOro
J'IeBOl'O/ﬂpaBOFO/BerHeFO/Hl/I)KHeFO anemMeHTa, T.e. Nop4AaoK BblAeneHna a3fieMeHToB HE MMeeT
3Ha4YeHUnA.
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364. pynnupoBKa 35ieMeHTOB

Mocne BbligeneHns rpynnbl 31EMEHTOB, B KOHTEKCTHOM MEHIO NOSABAKTCS KOMaHAbI
CrpynnupoBatb 1 Co3aaTb aHUMauumio:

CeoWcTEa

CFEEI'II'IHEDEETI:

Coz48Te aHUMALMHD

JaKpenuTe

Cpenate rnoBanbHeIM

Bripesate
KonuwpoeaTe

¥aanuTe

Puc. 3.29. KOHTEKCTHOE MEHIO rpynnbl 3f1ieMEeHTOB

KomaHaa Co3pgaTb aHUMaLMIO CO3aeT U3 HECKOMbKUX 3NTIEMEHTOB anemMeHT AHMMaLus
n3obpaxkeHus.

I'pynnMpOBKa No3BOSISIET B3aMMOAENCTBOBATL C HECKOSTbKUMW 3fIEMEHTaMM, Kak C O4HUM
(nepemeu.l,eHVle, Mn3MeHeHne pasmMmepa 1 T.[J,.), HO nNuaeT nNoJib3oBaTenA BO3MOXXHOCTU USMEHATb
napamMeTpbl Ka>Kaoro n33J7ieMeHTOB. CprI'II'IMpOBaHHbIe ANeMeHTbIMMEIOT TOJ1bKO ABE BKITaAKN:

Fpynna sl |
OGvexT | Pacnonoxetme
= Wnn Gnoka PervcTp et
1 READ,READ PSB256
3 WRITE PSB256
4 READ,READ PSB257
5 WRITEWRITE PSB257 2
6 WRITE PSB257
7 READ,READ PSB258
8 WRITEWRITE PSB258
9 WRITE PSB258
10 READ.READ PSB25S
11 WRITEWRITE PSB259
12 WRITE PSB25S
13 READ,READ PSB260
14 WRITEWRITE PSB260
15 WRITE PSB260
6 READ,READ PSB261 i
[ OK J [ Ommena ] [ MpumernTs ] [ Cnpaexa ] X

Puc. 3.30. NapameTpbl CrpynnnMpoBaHHOro anemeHTa, Bknagka O6bekT

O6beKT—Ha 3ToN BKIaKe ONPeAensoTCS PerncTpbl, NPUBS3aHHbIe K
areMeHTam;
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o =)
Pacrionoxetve .

KoopgHate! Fazmep
X 70 Wipira 190
Y &0 Beicota 150
MNepemewetne

[F] Mo ropusosTana

[F] Mo seprarana

[ 3akperums

Puc. 3.31. lNMapameTpbl CrpynnnpoBaHHOro anemMeHTa, Bknagka PacnonoxeHue

PacnonoxeHue — Ha 3Tol BKNagke onpeaensieTcs pa3mepbl 3N1eMeHTa,
KOOpAMHAaTbI €ro JIeBON BEPXHEN TOUKM, @ TakKe NPUBSA3bIBAKOTCS PETUCTPbI,
ynpaensioLime KoopavHaTamm anemenTa. MeHsst 3HaYeHus 3TUX PErncTpos,
MOXHO NepeMeLLaTb ANEMEHT Mo akpaHy. [anoyka 3akpenuThb No3sonseT
3adrKcMpoBaTb ANIEMEHT Ha 9KpaHe (aHanornyHa oAHOMMEHHOW KOMaHae
KOHTEKCTHOrO MEHI0).
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365 TupaxupoBaHue 3fIeMEeHTOB

TMpammpOBaHme no3BONIAET COo3daBaTthb rpynnbl OAHOTUMHLIX 3NEMEHTOB!:

T D Tupaskmposate anemerT [==a]] -
Lol | Cxema S
e Crpox 3= R
L0 T T - R e [ — CECE

Cronfiust 3v R
3akpenute  peococee gl e

IliliIiln CaenateroGanensin T G

.......... Beipesate WrTepsan no Y 5

o Konuposats o

.......... Peruc

.......... Tupaxunpoeats _ iE

.......... @ YBEnMIMBETL N0 ropH30HTANM

D Yaannts (7 YBenmuMBaTs No BEpTMKANK DR

SLIIIIl CoxpanuTte B BubnnoTeky e ! M R

Lo oK ] [DTM&HEI o

Puc. 3.32. HacTponku TpaxupoBaHus afieMeHTa

CTpPOKM — KONUYECTBO CTPOK CO31aBaeMbIX SIEMEHTOB;
CTon6bubl — KONMMYeCcTBO CTONOLOB CO3aBaeMbIX 3NIEMEHTOB;

WHTepBan no X/Y — pacctosH1e No ropM3oHTanu/BepTmkanu Mexay cosgaBaemMbiMm
3NeMeHTaMn B NUKcensax;

Peructp-—HanpaBneHue yBenmyeHns peErmcTpoB Co3faBaeMbixX 371IEMEHTOB (MO CTPOKam
nunun no ctonéuam);

LLlar — pasHuua Mexay Homepamu permcTpoB Co3iaBaeMblX 3fIEMEHTOB.

Puc. 3.33. 'pynna anemMeHTOB, CO34aHHasA npu NnoMoLLM TUpaXXmpoBaHuUA



3.7. TunuyHble napamMeTpbl rpahnyeCKMX INIEMEHTOB

Kaxgbii rpadonyeckmin anemMeHT coaepXunT onpeneneHHbln Habop napameTpoB, 4OCTYMHbIN B
cBoOMCTBax anemeHTa. MeHto CBOMCTB OTKpbIBaeTCcs Nbo ABOMHbIM HaxkaTueMm JIKM Ha anemeHT, nubo
N3 KOHTEKCTHOrO MeHo ariemeHTa (oTkpbiBaetcs no HaxaTtuio NMKM Ha anemeHT) n coctouT us
HEeCKONbKMX BKNaaok. lNapameTpbl BKNagokK, KOTOpble ABMAATCS TUMUYHBIMK A5 60NbLIXHCTBA (HO He
BCEX) 3/IEMEHTOB, ONMUCaHbl B JAHHOM MYHKTE. YHMUKaNbHbIE NapameTpbl 31€MEHTOB ONMCaHbl B. 7.

3.71. Bknapgka Pernctp anemeHTta

Ha aTon Bknagke BbibMpaloTcs perncTpbl, oTobpaxaemble U/unm ynpaensemMble 3/1IEMEHTOM.
OnuncaHve napaMeTpoB BKNaaku npueeaeHo B Tabn. 3.1:

" \

Beog gaHHbIX | 23 |
| Beog paHHb | Wpwacht | Uget I Facnonoxeqwe
Pervctp anemeqTa | Lucnned | Macwratposaque
¥npaeneHue
Yo1poicTeo
MopT ’BHyTpeHHHe pErMCTRbI v]
BupT. cT. 0| Anpec 0
Pervctp
PSW - 256
[] Ovn. anp.
3HaueHWe
Tun Word -
MoHMTOpIHT
Yo1poitcTeD
Mopt ’BHyTpEHHne perkcTpbI -
BupT. o7 0| Agpec 0
Peructp
PSW - 256
[T] O agp.
[ OK ] [ OmaeHa ] ’ [prmMeHU T ] [ Cnpaeka

Puc. 3.33. NapameTpbl BkNagku Pernctp anemeHTa
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Tabn. 3.1. NapameTpbl BkNagkm Perncrtp anemeHTa

Ha3BaHue
napametpa

CKpUHWOT

OnucaHue

11

MopT

YeTpofcTeo

Mopt BHyTpEHHME perueTps

YCTPOUCTBO, B KOTOPOM XpPaHUTCH
perncTp, NpUBSA3aHHbIA K 4aHHOMY
3NEeMEHTY:

BHyTpeHHMe perucTpbl — K aNIEMEHTY
NpUBSI3aH PerncTp naHenw;

PLC nopt — K afiemMeHTy npuBs3aH
PErMCTP yCTPOWCTBA, MOOKIIOYEHHOTOK
PLC-nopTy naHeny;

Download nopT-kanemeHTy npuBssaH
PErUCTP YCTPOMCTBA, NOAKITIIOYEHHOTO K
Download-nopTy naHenu;

<Ha3BaHue ceTeBOro yCcTpoucTBa> — K
3r1eMEeHTY NPu1BA3aH PerncTp yCTponcTea,
nogkntoyeHHoro k Ethernet nopty
naHenu (mosbKo ona Cl13xx-P).

1.2.

Anpec

Agpec 2

Howmep yctporictea (Slave ID).

1.3.

Peructp

Peructp

PSW - 256
H. agp.

Tun (TMN_NnamaTn naHenu unm Tun
pernctpa Modbus) n Homep perucrtpa.
Bo3smoxHa guHammnyeckas agpecaums
perucrpa.

1.4.

Twun

3HaYEHWE
Twn Word -

IHaueHwe
Konso 1

Twvin gaHHbIX.
[ns YyncneHHbIX 3HAYEHUN:

WORD - 3Ha4yeHue 3aHMMaeT oAuH
perucTp;

DWORD - 3Ha4yeHue 3aHMMaeT gBa
perucTpa (B 4aCTHOCTM, UCNOMb3yeTCs
ANA XpaHeHus 3HavyeHun Tuna ELOAT).

[Ins cMMBONLHLIX (TEKCTOBBIX)
3HaYeHUN:

Kon-Bo — KOnMn4ecTBo perucTtpos, B
KOTOpbIX XpaHATCS CUMBOIbI,
BBOAMMbIe/OTOOpaXXaeMble 311EMEHTOM.
B kaxgom perncrtpe xpaHuTcs ABa
ASCIll-cumBona.

Ans peuenToB:

Kon-Bo - konn4yecTBo nepemMeHHbIXB
rpynne peuenTtos.
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HekoTopkle anemeHTbl (Hanpumep,
LindpoBow BBoA) CNOCOOHbBI HE TONBKO
oTobpaxaTb 3HAYEHUS PEMMCTPOB, HO U

MoHMTOpAHE 3anncbiBaTtb B HUX OaAHHbIE. Mo
YetpoicTso YMOMYaHMIo (MpY OTCYTCTBUM ranoykm
MopT | Buymperime perveTp: MoHuUTOpMHT), anemeHT oTobpaxaeT
BupT. cT. 0| Agpec 3Ha4YeHMs perncTpa, B KOTOPbIN

1.5.| MorwTopuHr 3anucbiBaoTca AaHHble (nn. 1.3). Mpu

HanM4Mm ranoykM, MOXHO ykasaTb
perucTp, koTopbin 6yaet oTobpaxarbces
9N1EMEHTOM—T.€. CMOMOLLbK O4HOMO
anemeHTa MOXHO ByaeT 3anucbiBaTtb
AaHHble B pernctp 1 notobpaxartb
AaHHble N3 pernucTpa 2.

Peructp

PSwW hd 256
[ . anp.

3.7.2. Bknaaka LiBet

e "

Pamka @
UeeT | PacnonoxeHue

CavexT Uget

H B EENE
HE EEE" B

’ NononHuTensHD .. ]

Zanveka

oK ][ CmagHa ] MpMEHTE

Puc. 3.34. MNapameTpbl BKNagku LiBeT

Ha atoi Bknaake BbibupatoTcs LBeTa anemeHTa (OCHOBHOM LiBET, LiBET )OHA, LBET TEKCTAUT.A.).
Y HEKOTOPbIX ANIEMEHTOB NPUCYTCTBYET ranoyka 3anuBKa — oHa No3sonseT 4o6aBuTh K BbiOMpaembiM
LuBeTaM LBET 3anvMBKNanemMeHTa.
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3.7.3. Bknapka PacnonoxeHue

Ha aTon Bknagke 3agatoTcs pa3aMephbl 3fIEMeHTa, ero KoopAuHaTbl U PerncTpbl, 3Ha4eHus
KOTOPbIX ONpeaenstoT nepemMeLLeHe IeMeHTa No ropM3oHTasbHOM 1 BePTUKaNbHOM OCU B MUKCENSIX.
lanoyka 3akpenuTb NO3BONSIET 3apUKCMPOBATb 3MEMEHT Ha 3KpaHe (aHanorMyHa OLHOMMEHHOM
KOMaHAe KOHTEKCTHOro MeHt0). OnucaHue napameTpoB BKaaKu NpuBeaeHo B Tabn. 3.2:

Mepekntoyatent ¢ MHANKALMER

Peructp anementa | MHmkatop I Bugn IU.BET | Pacnonookerme |_

KoopauHaTs Pazmep

X 145 LUvpuHa

Y 125 Bricota

MepemeleHe

Mo ropusoHTamm

Mo BepTkani

aKpenuTs

==l

60

60

T Crpaeka

Puc. 3.35. NMapameTpel Bknagkm PacnonoxeHune

Tabn. 3.2. NMapameTpol Bknagkn Pacnonoxexune

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
KoopmaHaTe
bt 160
1.1 | KoopavHaTthl KoopavHathl anemeHTa B NMKCensx.
Y 200
Fazmep
Wmpumna 130
1.2. Pasmep LLvpnHanBbicOTaaneMeHTaBNUKCENSX.
BricoTa 120
Mpwn HanWuMK rano4vek, MOXHO BbIOpaTh
MepeMelleHis
perncTphbl, 3Ha4eHNs1 KOTOpbIX OyayT
1.3. | MepemeLLeHne Mo ropusorTan onpeaensTe NepemeLLeHne anNeMeHTa no
Mo sepmkann rOPU30OHTanbLHOW M BEPTUKaNbHOW OCK B
MUKCensix.
Mpy HaNU4MK ranoYkun, aNemMeHT
MKCMPYETCS Ha 3KpaHe B KOHurypaTope
1.4.| 3akpenutb JaKpenuTe (pukcnpy P (purypatop

(konMst OAHOMMEHHOW KOMaHAbl U3
KOHTEKCTHOrO MEHI0 3rIeMEHTA).
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3.74. Bknapaka LUpudT

WpwmsT | UseT

[Mpwraep

HacTpolika..

String

Puc. 3.36. NMapameTpbl BkNagku WpudTt

Ha aTon Bknagke onpegendeTcs WpndT TEKCTa AfIEMEHTA.

3.7.5. Bknaaka KHonka

[laHHas BKnagka NpuUCyTCTBYET y criedyowmx anemeHToB: [Nepekntoyartens, [epekntoyarens ¢
vHankaumen, lNMepexon Ha akpaH, Onepaunu c gaHHbIMU, BBog ASCII cumBosioB, KHOMKa BbI30Ba OKHA,
PeuenTtbl, PyHKUMOHANBHAsA KHOMKA, YpasneHue rpadoukamMmu/Tadbnuuamm.

OnuncaHune napameTpoB BKNagky npmMBeaeHo B Tabn. 3.3:

Mepexntouatens @
| PerucTp anemeqTa I ﬂeﬁcmuel Kronka |L|.EEET I PEICI'IOJ'IOJK.BHHE!|
TexeT
7] MyneTvaskuHER
BKT -
[ LWpmpT ] [Cmnb wpndTa Azkikm
[ Bt BnmamocTa [ Napone

Ypoeers | YpoBeHs1

[ Crperme oy BoipaeHWBaHWE
" ) cnesa ) cee
BK.I : - e
@ no usHTDY @ no cepeHe
(7) cnpaea ) crusy
-
[ OK ] [ CmaeHa ] [ MpurMeHTS ] [ Crpaexa

Puc. 3.37. NapameTpbl Bknagkun KHonka
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Tabn. 3.3 NapameTpbl Bknagkm KHonka

Ha3BaHue
napameTpa

CKpUHLWOT

OnucaHue

1.1.

TekeT

| Texer

Iy ne T ASEIUHEIR

BT

| WpagpT | |Cmnb WP Ta Askikm

CoOepXuT TEKCT anemMeHTa, HaCTPONKMN ero
wpndTa nctuns. TekcT naeHTnydeH B o6omx
coctosHuax (BKI/BbIKIT). BoamoxHo
MCNOMb30BaHNE MYTbTUSA3BLIYHOIO TEKCTA.

1.2.

Bbut BugnmocTtun

Byt BMOMMoCTI

MpW HaNM4MM ranoykm MOXHO BbiGpaTh OUT,
3Ha4vyeHune KoToporo OyaeTt onpenensaTb
BuoumocTb anemeHTa (BbIKI — anemeHT
HeBuaum, BKI1—anemeHT BUAEH).
HeBMAMMOCTb HOCUT OYHKLLMOHASbHbIN
XapakTep,T.e.9neMeHTHe pearnpyeTHa
HaxaTue.

1.3.

Maponb

Mapone

YpoeeHs | Yposets]

Mpn HanMuum ranoyku, 4OCTYN KANEMEHTY
3awmiieH naponem. Peanusauus
naposibHorogoctynaonucaHaBsn.9.4.

1.4

N3o6pakeHune

CrpbITe KHOMKY

@ OTxama MsmeHrTs

BuGnuoTewa

CoxpaHiTe

Haxata

i

OTmxaTa—HacTponkaunsobpaxeHus
OTNYLLEHHOM KHOMKY;

HaxaTta — HacTpoika nsobpaxeHus
3axkamou KHOTKW;

N3meHuTb — BbIGOP N306paxeHns
anemeHTa 13 WabnoHOB anemeHTa (LwabnoH
onpegensaeTt ob6a COCTOAHUS);
BubnuoTteka — BbiboOp n3006paxeHns
anemMeHTan3bnbnuoTekm aneMeHToB (4ns
KaXaoro M3 COCTOSAHUN);

CoxpaHuTb — COXpaHeHne TeKyLLero
n3obpaxeHuns anemeHTaB 6nbnmorteky
3N1EMEHTOB;

CKpbITb KHONKY—NPUHANN4nMranovkm,
3MEeMEHT CTaHOBUTCH HEBUAUMBIM A5
nofib3oBaTens, HO NPW 3TOM COXpaHseT
CBOI (PYHKLIMOHAIbHOCTb.

1.5.

BelpaBHMBaHWE

BripaBHWEaHWE
cnesa i) ceepxy
@) no ueHTPY @ no cepeamHe

crnpaea CHIZY

HacTtponku BblpaBHMBaHUS TEKCTa
anemeHTa.
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3.8. bubnuorteka aneMeHTOB

Y nonb3oBaTtens UMeeTcs BO3MOXHOCTb MCMOMb30BaTb B Ka4eCTBE M306paXeHNn aN1eMeHTOB
cobcTBeHHble rpadmnyeckme channeol. MNpegeaputensHo 3K dannbl 4OMKHbI ObiTb 4OOaBNEHbI B
BubnuoTeKy anemMeHTOB:

@ [Tl HOQE:  wmB =08 T m ber b e [ B = | B D | O
S 100% - @ (83 0 - | Asxt - [Re| SE X W | G
[00001]3kpanl

P 3
Bubnuorexa usoBpakenvii (23]

501 Map A 3 Mpospas-ocTs
S
1 c_cicle2
3 c_jump
1 c_jump1 037 bmp 038 bmp 039bmp
(1 c_lamp
1 c_Lampl
1 c_Others E
(1 c_pipe1_60e60
] c_pipe2_6060 4
1 c_pipe3_3030
iy D40 bmp 041 bmp 042bmp
(1 c_pipe5_3030 Dofizenms ®aiin
] c_pipe6_3030
4 c_pipel_60e60 VaanuTe oaitn
[ c_pipeM_60x60
(1 c_pipeS_60x60_30c30
1 c_rectangle 043 bmp 044 bmp 045bmp
(1 c_rectangle2 -
oo
(21 c_Touch
3 c_Toush1 ; Omvera
(1 c_Touch2 < E

Dosaeus nanky | | Yaamms nanky |

Puc. 3.37. Bubnuoteka anemeHToB

e KHonknJob6aButb/YpanuTb nanky no3BonsoT406aBnTb HOBYHO Narnky B 4epeBo bMbnmoTeku
VNN yoanuTb CyLLECTBYHOLLYHO.

o KHonkn [lo6aButb/Yganutb hann no3sonsoT obaBuTe HOBOE 30OpaxeHne B nanky
OnbnuoTekn unu yganuts CyLLecTByoLLee.

o KHonka OTKpbITb J06aBNSET BblAENEHHbIN rpacmyeckuii hain Ha 9KpaH (B Ka4eCTBe d1eMeHTa_

M3o06paxeHue).

e [lpuHanuuuuranoydkmnMpo3pavyHoOCTb, 100aBNEHHOE N306paKeHNE MMEeET NPO3paYHbIN POH.

Kpome Toro, HaCcTpoeHHble nonb3oBaTenem rpaduyeckune anemMmeHTbl MoryT ObiTb 4OGABMNEHbI B
GMOBNMOTEKY C NOMOLLIbI0 COOTBETCTBYIOLLEN KOMaH/bl KOHTEKCTHOIrO MEHIO — MPU 3TOM COXPAHSIKOTCS BCEe
HaCTPOMKM 3NeMeHTa, B T.4. HOMEp NPMBA3aHHOIO perncTpa.

CeolicTea

Ll 3a6NoKNpoEaTE

.......... Caenate rnoBaneHeim

.......... Bripesate

R Konupogars
[ Tupaxuposate
Ll ¥aanute

CoxpanuTe B BuBanotery

.......... PaciumpenHeii eng

---------- OnTUMU3IMPOBaHHBIA BUA

Puc. 3.38. CoxpaHeHune anemeHTa B bubnuoTteky
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3.9. dmynsauusa

[ns oTnagku npoekTa Heobs3aTenbHO 3arpyaTb ero B naHes b — MOXXHO BOCNOSb30BaTbCSA
pexuMom amynauum 1 nposeputb padboTy npoekta Ha MK. Offline amynauusa nossonseT nposepuTb
paboTy npoekTa 6e3 NoakNoYeHNs BHELLHMX YCTponcTB; Online amynsaumsa, noMymMo 3T0ro, No3sonseT
npoBepuTb 06MeH co slave-ycTponcTBamm (Npy yCnoBum, YTO OHM NMOAKIOYEHbI K NOSIb30BATENBCKOMY
MK nnn HaxogAaTcsa B 04HOM NOKanNbHOM CETU C HUM).

|

£ m‘ Mpaeka [pocmot  WHompymer
: O3 Hoseut Cir+N
| Omepoims... Ctd+0
_ JaKpbIme
n u Coxpannts Cid+5
I CoxpaHWTs Kak...
CoxpaHnTs ¢ sawmToi
g 3arpysuTe NpoekT Ctd+D
B4 | 3arpysuTs ¢ MCXOBHBIM KOAOM
E%  Boirpysums npoext
@ | ynsun Online,
‘R 3mynauaa OffLine
CoxpaHWTs 3MyNALMID

Puc. 3.39. 3anyck pexvma amynsaumm

3 2015708/ 11
OkpaH 1. Pabota ¢ Guramu

Tpesoral

OBEN Maxens oneparopa CM307

Puc. 3.40. Pexxum amynsumm npoekTa B koHdpurypaTope CIM300

PaboTta MakpoCoB, HEKOTOPbIX CUCTEMHLIX PErncTpoB 1 npotokona Modbus ASCII B amynauum
He nogaepxuBaeTcs. Takke aMmynsaums He nogaepxusaet paboty c PEW pernctpamu ¢ Homepamu
Bbile 4095.

C nomoubto kKoMaHAbl COXpaHUTb IMYNALMIO MOXHO COXPaHUTb 3MYNALMIO (B BUAE Nanku C
UCMONHSEMbIM exe-annom), 4To NO3BOMMT 3anyckaTb ee Ha NtboM KoMNbroTEPE (Hanpumep, YToobI
NPOAEMOHCTpMpOBaTh paboTy NpoekTa nonb3osartento, Ha YbeM MK He ycTaHoBNeHa nporpamma
KoHcpurypartop CIN300).

Bpemsi aeiicteus online amynsuum orpaHnyeHo NOMy4YacoM, KpaiiHe peKoMeHOYeTCs OTKIMUUTD
ee [10 UCTeYEHNs ITOrO BPEMEHM.
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4, NMNamaTb naHenu

4.1, ObnacTtn namaTn naHenu. PacnpeneneHue agpecos

MamaTb NaHenu noapasaenseTcs Ha onepaTUBHYIO 1 dHeproHesaBucumyto. Coaepxumoe
onepaTMBHOM NaMsiTM He COXpaHAETCA nocre nepesarpy3km naHenu. Coaepxunmoe
3HeproHe3aBMCUMOM NaMsAT — COXpPaHsAeTCs.

KapTa pacnpeneneHus agpecoB naMsaTu NaHenu npuseaeHa B Taon. 4.1:

Tabn. 4.1. Kapta pacnpeneneHusi agpecoB namsaT naHenm

HasBanue PSB PSW PFW
obnactu namAaTm
Tvn namstu onepaTuBHas onepaTuBHas 3HeproHesaBncnMmas
Tun gaHHbIX BOOL WORD* WORD*
3aHMmMaemoe MecTo 1 6ut 16 6ut 16 6ut
Ananazon 256 — 1023 256 — 4095 256 — 4095+
AOCTYMHbIX aApecoB
Mpumep | Aapec B naHenwu PSB300 PSW300 PFW300
agpecos | Agpec no modbus 0x300 4x300 4x10300
®yHKkuumM Modbus, 1 (0x01), 5 (0x05),
I'IpI/IMéIHFIeMbIe K agpecam ( 15 %OXO(F) : 3 (0x03), 6 (0x06), 16 (0x10)

* 803MOXXHO ucrionib3o08aHue DWORD, cm. n. 4.2

** namsmb PFW codepxxum obriacmb agmopa3smeuieHus, komopasi 3aHumaem peaucmpbi 4096
- 4000000 u ucnionb3yemcs 055 xpaHeHUs1 0aHHbIX 2paghukos u mabnuy

Heobxogumo O6paTI/1Tb BHMMaHMe Ha cregyroumne MOMEeHTbI:

1. agpeca 0 - 255 kaxgon n3 obnactevt namaTn ABNATCA CUCTEMHbIMU. HeKOTOpble N3 HUX
AOCTYMNHbI 4N NONb30BaTeNd — X onucaHve npuesegeHo s n. 9.1.

2. obnactb namsiT PCW ncnonb3yeTcst Ans BbINOSIHEHWS CEPBUCHbIX MPOrpamMm 1 He AOSKHa
MCNOMb30BaTLCS MNOSIb30BaTENEM.

3. He pekoMeHAyemcA 6e3 HeobX0AMMOCTH YacTOo 3anucbiBaThb AaHHbIe Bobnacte PFW, Tak kak
3HeproHesasucumMas flash namaTe MeeT orpaHUYEHHbIV pecypc nepesanmncu.
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4,2, Tunbl n chopmMaTbl4aHHbIX

B peructpax PSW/PFW moryT xpaHnteca gaHHble Tuina WORD 1 DWORD. Kaxgoe 3HadeHne
WORD 3aHunmaeT ogmH pernctp. Kaxgoe 3HaveHme tuna DWORD 3aHuMaeT gBanocnepnoBaTenbHO
pacnonoXxeHHbIX peructpa. B HacTponkax rpadmnyeckoro anemMeHTa ykasblBaeTcs nepsBbli U3 3TUX
pernctpoB. Hanpumep, anemeHT LindhpoBon ancnnen co cneayowmmmm HacTpomkamm

Peructp

PSW - 300
. agp.

IHaueHue

Tun DWord

Oynet otobpaxaTtb 3Ha4eHne Tuna DWORD, cunTtbiBaemoe u3 pernctpos PSW300-PSW301.

Tun gaHHbIX XapakTepusyeTt Konm4ecTeo NamMAaTu, BblaendemMmoe noa xpaHeHne sHa4yeHune. B 10
Xe BpeM4, (bopmaT AaHHbIX ornpegendeT ero npegcraBsrieHune:

PopMaT
Dec Hex
Float @ Unsigned

CpasHutenbHas nigopmauma o Tmnax n popmaTax npmeegeHa B tabn. 4.2:

Tabn. 4.2. lnanasoH BO3MOXHbIX 3HA4YEHWI AN pasnuyHbix popmaTtoB AaHHbIX Tna WORD n DWORD

[nanasoH BO3IV10)KHbIX WORD DWORD
3Ha4YeHUN
Dec -32768...32767 -2147483648...2147483647
Hex 0...FFFF 0...FFFFFFFF
Float 03 Oep;;jea emes | 11175494351 - 10738 ... 3.402823466 - 1038
Unsigned 0...65535 0...4294967295

48



4,3, InHamu4yeckas agpecauus perucTpoB

CylLecTByeT BO3MOXHOCTb UCMONb30BaTh AMHAMUYECKYI0 agpecaLuio perucTpoB B 3fieMeHTax.
B aTom crnyyae Homep pernuctpa, NpuBsi3aHHOO B JaHHbIA MOMEHT arieMeHTy, ByeT onpeaenstbes no

dopmyne:

DBJIGMQHT& = D06138KT8 + 3HaquHe(Dﬂon) ° KOBq)q)HHHeHT(DHOH), F,El,e
Ronemerra — HOMeEpP perncrtpa, (baKTVl‘-leCKVl NPUBA3AHHOIO K 3J1IEMEHTY;,

Rosrexra — HOMEP perucTpa, ykasaHHoro B napameTtpe PerucTtp gaHHoro
3NeMeHTa;

Rgon—HOMeEp perncTpa, ykazaHHoro B napameTpe [IMH. aap. 4aHHOTO 3NeMEHTa;
3HaveHne(Ron) — 3HaYeHMe perncTpa Ryon;

KoathpmumeHT(Ryon) — KOS PUUMEHT pernctpa Rpon, YKa3aHHbIA BO BKNagke
HaHHble napameTpoB pernctpa Ryon.

MeHsis 3HayeHne permcTpa Rpon, MOXXHO MEHSITb HOMEp PerucTpa, NPMBA3aHHOIO K ANIEMEHTY.

[MosicHMM BblILLECKa3aHHOE Ha NpuMepe — co3aaanm anemeHT Lincdposon BBO C ANHaMMUYECKON
agpecauuen npuea3aHHoro pernctpa. C nOMOLLbo 3TOro afieMeHTa Mbl 6yaemM 3anucbiBatb 3HAaYEHNS B
TPpW pasHbIX perucrpa.

1. PaamecTum Ha aKkpaHe nNsaTb anemMeHToB: Tpu Lindposeix ancnnes v asa Lindposkix BBOAA
(oanH— ons BblIbOpa anemeHTa, BTOPOW — AN 3anncu B HErO 3Ha4YeHUS).

2. K aucnneam npuesikem pernctposl PSW300, PSW301, PSW302.

3. Knepsomy umdposomy BBoAY (4515 Bbibopa anemeHTa) npmsskem pernctp PSW400 1 Bo
BKNagke BBoa AaHHbIX 3a4a4UM OrpaHUYeHnst Ha BBOA,: HYKHUIA npeaen— 0, BepXHUin—2.

4. Ko BTOpomy umncpoBomy BBOAY (ANS 3anucy 3Ha4YeHus ) npussbkem pernctp PSW300,
noctaeum ranodky OuH. agp. v Bbibepem gononHutenbHbln peructp PSW400. Ha Bknagke [JdaHHble
BblCTaBNUM KO3thmumeHT =1:
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KoceeHHbIA 0bbekT @
Beog aaHHbXx ’ m
YeTpoilcTeo
Beop aaHHbD: | Wpmept I Lset I Pacnonoxexue Mopr [ = -
PerncTp snemenTa | canei I MaclumﬁupoaaHuy yTREHHWE PEMUCTPbI
Bupr. cT. 0| Agpec 0
YnpaeneHue
YetpoitcTeo Pervctp
MopT [BHyTpeHHMe perncTpsl PSw h ﬂ
BupT. cT. 0| Agpec ] O, amp.
Pervctp 3HaueHve
PSW - 300 Tun Word ¥
FSWA0D
KoceenHbii obbexkT @
[ Mormropunr
YeTpoicTso ~ ’m‘m‘
MopT BHyTpEHHUE perucTph! \ P :
Bupt. cT. 0| Aapec 1
Pervcp PopmaT
PSW 300 @ Dec
PSW400 ©) Hex
() Float
() Unsigned
0K ] [ Omvexa ] [anMEHHTb ] [ Cnpaska [ —

Puc. 4.1. Hactpoviku anemeHta LincppoBon BBOA C AMHAMUYECKOW aapecaLnent NpuBsa3aHHOro permctpa

B pesynbTate, MeHsisi 3HauveHne pernctpa PSW400, mbl 6yaem onpeaensats HOMep perucTpa, B
KOTOpbI ByaeT npon3BoanTbLCS 3anvch NpY NoMoLLy anemeHTa Liucposon BBOA € AMHAMUYECKON
agpecauven:

Qucnneu
Buibop aucnnen Beopa sHayeHuA
oo [ | |
PSW400 [uHamMuyeckan agpecaums:
PSW300 + 3HaveHwne(PSW400) * Koaddh.
Koadhdp.=1

Puc. 4.2. 3anucb 3Ha4veHusa 11 B pernctp PSW300 (PSW400=0)
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Ducnnen

Buibop gucnnen Beop sHaqeHuA
PSW400 [IMHaMUYeCKan aapecaLua:
P3SW300 + 3naveHwe(PSW400) * Koadxh.
Koachdh.=1
Pwuc.4.3. 3annck 3HaveHns 22 Bpernctp PSW301 (PSW400=1)
Iucnnen
BuiBop gucnnen Beog sHayeHuA
PSW400 JuHamuyeckan aapecauus:

PSW300 + 3Havenune{PSW400) * Koachdh.

Koadhdp.=1

Puc.4.4.3annce 3HavyeHna 33 pernctp PSW301 (PSW400=2)
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4.4, ObnacTb aBTOpa3MeLLeHUs

OnNeMeHTbI, UMELLME NCTOPUIO 3HAaYeHUI (rpadpmkn, Tabnuubl, apxuebl), MCNOMb3YHOT NaMATb
naHenu ans ee xpaHeHus. MNonb3oBatens MOXeT caM BblbpaTb NEPBbI PErncTp rpynmnbl PErncTpoB
XpaHeHus (Bknagku XpaHunuiie nnv Pernctp anemeHTa COOTBETCTBYOLLMX 3rieMeHToB). Ho B
GOonbLUMHCTBE CryvYaeB peKoMeHOyemcAaucnonb3oBaTe aBTOMaTUYeCcKoe pasmeLleHne perucTpoB
XpaHeHus (C nomoLLbio ranoykun B aBTo. obnacTtw):

-

Tpena Iﬁw

HacTpolia | Bug | PerucTp snemenTa | [padwi | Uget | PEIEI'IDJ'ID.‘JK.EHHE.'|

YoTpoicTED
MopT BHyTpeHHME pervcTpel
BupT. cT. 0 Anmpec 0
Pervcm
PR - 256

B aeTo. obnacm

QK ] [ CmaeHa ] [ MpimeHiaTe ] [ Cnpaexa

o

Puc. 4.5. ABTOpasMeLLeHNE PEMMCTPOB XpaHEHNS Onisl anemeHTa TpeHAa

B aTom Crniydae naHesnb cama pacnonioXnT AaHHble 3N1leMeHTa B obnactu aBTopasMmelleHunsd, 4To
no3BonuT n3dexaTtb KOHd)ﬂMKTOB C perncrtpamu, y>ke ncnosjib3oBaHHbIMU B NPOEKTE.

ObnacTb aBTOpasmMeLLeHns npeacTasnseT cobor ydacTok namatn PFEW (pernctpbl 4096 —
4000000), KoTOpbIN HEAOCTYNEH NONb30BaTENO ANA HENOCPEOCTBEHHOM 3anncu.
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5. Hactpoinka obMeHa AaHHbIMU C APYrMMU YCTPOUCTBaAMMU

5.1. NMopnepxnBaemMble NPOTOKOSbI

Ha6op nogaepxunBaemMblX NMPOTOKONOB onpeaendeTca MO,D,I/Id)I/IKaLI,I/IeIZ naHenu:

Tabn. 5.1. Cnucok nogaepxusaemblx NpoTokonos naHenu CM3xx

MpoTtokon/Pexunm paboThl Master Slave
Modbus RTU CM3xx-b/CM3xx-P CM3xxb/CMN3xx-P
Modbus ASCII ClM3xx-b/CM3xx-P -
Modbus TCP CM3xx-P CM3xx-P

Onucanue HaCTpPOEK CBA3U NaHenn ¢ Apyrmmmn yCTpOI;ICTBaMI/I npmBegeHoO B M. 5.3.

Mprmepbl HacTponkn obmeHa ¢ koHTponnepamu OBEH goctynHbl Ha canTe owen.ua B pa3gerne
CN3xx/Mpumepbl NpUMeHeHUS.

5.2, OcobeHHOCTU paboTbl No npoTtokony Modbus

B cnyyae, korga naHenb pabotaeT B pexume Modbus Master, ee anemeHTbl MoOryT
CYMTbIBATbL/3anNNCbIBaTb 3HAYEHMS U3 PETMCTPOB APYrMX YCTPOWUCTB. TUn perncTpoB onpeaenseTcs Bo
Bknagke PermctpanemeHTta(cm. puc.5.1). OnncaHune TMNoB permcTpoB npnBeaeHoBTabn. 5.2:

Beog gaHHBR @

| Beon maHHEo: I WpucpT I Uget I Pacnonosxeqne
PerncTp anementa | cnnei I MacwratiuposaHue

Y¥npaeneHue
YetpoitcTeo
Mopt | PLC nopt - |
BupT. cT. n| Ampec 1

Peructp

3HaueHwe
Tun Word -

Puc. 5.1. Beibop Tnna pernctpoB Modbus noakntoyeHHOro K naHenu slave yctponcrtea
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Tabn. 5.2. Tunbl pernctpos npotokona Modbus

O603HayeHue | Tun permctpoB | Tun paHHbIX | Tun goctyna ®yHKkumMu Modbus
0x Coils BOOL YTeHue/3anncb 1 (0x01), 5 (0x05)
1x Discrete inputs BOOL TONbLKO YTEHNE 2 (0x02)
3X Input registers WORD TOIbKO YTEHME 4 (0x04)
4x Holding registers WORD yTeHue/3annce | 3 (0x03), 6 (0x06), 16 (0x10)

Heob6xodumo o6pamumb BHUMAHuUe Ha cneayLme MOMEHTbI:

1. MaHenb NPOM3BOAUT ONPOC TOMBKO C MOMOLLbIO 3IEMEHTOB, PACMNONIOKEHHbIX HA OTKPLITOM B
[AaHHbIA MOMEHT 3KpaHe. B 3HaunTenbHOM KonuyecTBe CryvyaeB npeacTaBnsieTcsi YAOOHbIM
OpraHu3oBaTb ONPOC Yepe3 rnobanbHy QyHKLMOHANBHY 061acTb 1 NPUBS3bIBATb K rpaddnyeckum
3neMeHTam COOTBETCTBYIOLLNE PErUCTPbI NaHENMW.

2. Ecnu onpoc nponseoamtcs ¢ NOMOLLbI YHKLMOHANBLHOM 061acTu, TO OHa AO0SKHa
ucnonb3soBatbcs B pexume Lmkn unn HenpepbiBHO. OgHOKpaTHBIN ONPOC MO YCNOBUIO C MOMOLLBHO
G YHKUMOHANbHOW 00NacTy HEBO3MOXEH.

3. lNpwn ncnonb3oBaHun anemeHToB BBOoAA ([lepekntoyartens, Lindposon Beog, Onepaumm c
JaHHbIMU 1 T.4.), NaHenNb 3anucbiBaeT 3HavYeHus B slave-yCTponCcTBa He LUMKIIMYECKW, a OAHOKPATHO;
COOTBETCTBEHHO, Y Slave-yCTpONCTB A0MKEH ObiTb OTKIHOYEH TalMayT Onpoca, NHave 3anucaHHoe
naHenbto 3HavYeHne OyaeT cpasy e copacbiBaTbCH B HOMb.

4. MNaHenb aBTOMaTUYECKN hopMUpyeT rpynnoBble 3anpochbl K slave-yctponctesam. Ecnu B
rpPynnoBOK 3anpoc BXOAUT HOMEP PerncTpa, KOTopbl OTCYTCTBYET B slave-ycTponcTae (0CO6eHHO 3TO
XapaKTepHO AN yCTPOMCTB C «PBaHbIMU» MNN (DOPMUPYEMbBIMU NONb30BaTENEM KapTamMun permcTpoB), TO
B OTBET BMECTO JaHHbIX MPUXOAUT COOBLLEHNE C KOAOM OLLUMOKMN.

Mpwn onpoce 6uT (0X 1 1X) NaHenb co3gaeT rpynnoBble 3anpPockl C KPATHOCTLIO afpecoB 1
Konu4yecTBa onpaluMBaeMblX PerMcTpoBs B 8 6uTt. PaccMoTpmm crnegyowmm npuMep: Ha 3KpaHe
pacnonoxeHo 6 MHAMKaTOPOB CnpuBsA3aHHbIMK BuTamm slave-yctponctea—0x0,0x21,0x27,0x28, 0x30
1n0x36. [MaHenb cchopmupyeT ABa 3anpoca K slave-ycTponcTBy: nepBbin —Ha YTeHne 8 6ut c 0x0, BTopon
— Ha uyTeHue 24 6uTt c 0x16.

MNpwn onpoce pernctpos (3x 1 4x) NnaHenb Co3faeT rpynnoBble 3anpockl, €Crv paspbiB Mexay
onpalumBaeMbIMu pernuctpamu He npesbiwaeT 4. MHbIMK crnoBamu, pernctpbl 4x0 n 4x5 ByayT cuntaHbl
OZlHVM rpynnoBbIM 3anpocom (6 perncTpos c 4x0), a 4x0 1 4x6 — ABYMSA OAMHOYHbLIMMU.

[nga Toro 4tobbl OTKMAYNTE aBTOMOPMUPOBAHME FPYMNOBbLIX 3anpocoB, HEOBXOANMO B
HacTpowiKax Kaxzaoro U3 afieMeHToB, y4acTBYIOLLMX B ONpoce, MOCTaBMTb ranoyky [uH. agp. v ykasaTb
perncTp, KOTopbli HE UCNONb3YETCs NaHenbio (T.€. ero 3HadeHue Bcerga pasHo 0).

5. Onpoc MoXeT ObITb peanm3oBaH C MOMOLLbIO MaKpPOCOB.

6. CuctemHbi 6uT PFW36.2 no3sonset nepekntovate ana PLC-nopTta dyHkumio 3anucu Modbus
RTU (0x06/0x10), ncnonb3yemMyto anemeHTamu BBoga (Hanpumep, LindposbiM BBOAOM).
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7. B pexxume Modbus Slave Bce pernctpbl naHenu ssnsatotcs holding pernctpamu, Bce 6uThl —
Avenkamm (coils). dyHkumm 02 (Read Discrete Inputs) n 04 (Read Input Registers) He nogaepxaHbl.

8. B pexxume Modbus Slave naHenb nogaepxuBaeT rpynmnoBble 3anpockl Ha YTEHWE U 3annchb,
NPy 3TOM KONMMYECTBO CYUTLIBAEMbIX/3aNNCbIBaeMbIX TakKMM 06pa3oM perncTpoB He AOMKHO NPeBbIWaTh

120.

5.3. HacTtpounkun npotokona Modbus

OGpaTtute BHMMaHue, YTO NpMMepbI HAaCTPoVkM 0bmeHa ¢ koHTponnepamm OBEH goctynHbl Ha
cante owen.ua B pasgene CMN3xx/Mpumepbl NpUMEHEHUA.

5.3.1. Modbus RTU/Modbus ASCII

HacTtpoiika cesa3n no npotokonam Modbus RTU/Modbus ASCII nponseoauTcs B HacTponkax
npoekTa Ha Bknagke YcTpouctBo. [1ns kaxaoro n3a COM-noptos naHenu (PLC-nopT, Download-nopT)

Heobxoanmo BbIOpaTb 0ANH N3 AOCTYMNHbLIX PEXMMOB paboThl:
1. Modbus RTU Master;
2. Modbus ASCI| Master;

3. Modbus RTU Slave.

Hacrpoiikn npoekra

| Ofiwme I Manens | Yetpoiteteo | MpoexT | LI.IpmpTl
PLC nopt

y_CTDDﬁCTBD
- COM yetpoiictso He ncnonssyetca PLC nopt
. Maodbus HT! -

-+ PLC nopt U {Marens - Maste
Modbus ASCIl (MaHens - Master)
Modbus Slave (Manens - Slave)

i Download nopt
i CaTeBle HacTpOliki

Hactpoitku 5600, 8, Yer, 1

0K Crpaska

Puc. 5.2. Hactpoika pexxumoB paboTbl NOPTOB NaHenu

Mocne aToro Heo6xo4MMO NPON3BECTM HACTPOWKY KaXK4oro 13 NopToB:
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Tabn. 5.3. Hactpowku npotokona Modbus RTU/ASCII

HasBaHue
Ne napameTpa CKpUHLWOT OnucaHwme
CropocTe
4800 56000
1. CkopocTb @) 9600 57600 CkopocTb nepefayn AaHHbIX B 6uTt/c.
15200 115200
38400 187500
BMT maHHED KonnyectBo 6MT gaHHbIX. O6bIYHO
2. BuT faHHbIX 76ur @ 8B6ur ucnonbayetca 86uT ansgModbusRTU,
7 6ut — ana Modbus ASCII.
p— KonnyecTtso cton 6ut. O6bI4HO
TOM DUT
3 Cron 6uT ncnonb3yetca 1 6UT B cnyyae Hanmums
' @ 16ur 20uTa KOHTPOMNSA YeTHOCTH, 2 6UTa—B Cryyae
OTCYTCTBUSI KOHTPONS YETHOCTW.
KOHTpOJ‘Ib KoHTponk yeTHoc
4. YETHOCTH Her P—— @ e Hanunuyme/Tnn KOHTpoNst YeTHOCTW.
[Ona pexuma Master:
5 3anepxra Janepxra 3agepxKa Mexay 3anpocamu.
' Janep¥Ka oTpaskK 0 mc
Mepenava Mpv HANMYMK ranoykmn, NaHenb MOXeT
6. :HHbIX | MNepepava paHHbX oTnpasnATb OaHHbIE B Apyrune
A YCTpPOWCTBA.
7 MoBTODOB Mostopos 3 Konn4yecTBO NonbITOK CBA3M CO Slave-
' P YCTPOWCTBOM.
BupTtyanbeHbin LaHHasa Hacmpolka He ucronb3yemcs
8. |:| BupTyaneHeii agpec o
agpec emeKyujeligepcuuKoHgpuU2ypamopa.
P Mpn HanU4MM ranoyvkn MeHsaeTcs
9 NOPSIAOK e — NOpPsIAOK PErMCTPOB NPU YTEHUMN U3
' DErUCTPOB E el yCTpONCTB NepeMeHHbIx Tuna DWORD

1 REAL (Float).

EcnunaHenb paboTaet B pexwume Slave, To noMMMO HacTpoek 3 Tabn. 4.3, 4nsi Hee AOMKeH
6bITb yka3aH agpec B npoTtokone Modbus (Slave ID):

Hactpoikm |

5600, 8, Yer. 1

Appec

56




5.3.2.Modbus TCP

Moaundukaumsa naHenun CM3xx-P nogaepxusaet paboTy no npotokony Modbus TCP. Hactpoika
CBSA31 NPOM3BOANTCS B HACTPOMKaX NPOEKTa Ha BKNaake YCTPOMUCTBO.

Ecnu naHenb pabotaeT B pexkume Modbus TCP Slave, To 4OCTaTOYHO yKa3aTb ee ceTeBbIE
HACTPOWNKN:

5

HacTpoikk npoekTa

| Dwme | ¥npasneqne | I'IaHenb| Yetpoitctso ||-|pOEh‘{T | Bpemn | LIJqu:-T|

CETEBLIE HACTPOMKM

YeoTpoicTeo
=]~ COM yepoitctso IP anpec m . 3 . 1w . 30
. PLC
: ropT Macka ceTH 255 ., 255 . 0 . 1]
i i Download nopr
- CeTesbie HACTPOiKK Lnkos ceTr 192, 188 . 0 . 1
502

Puc. 5.3. CeTeBble HAaCTPOWKM NaHenm

Ecnu naHenb paboTaet B pexunme Modbus TCP Master, To Heo6xoammo 0ob6aBuTb M HACTPOUTL
Kaxxgoe M3 MOAKMYEHHbIX Slave-yctponcts. O6pamume B8HUMAHUE, 4TO peKoMeHOyemoe
MaKcumanbHoe KonmyecTBo nogkntodaembix TCP Slave ycTponcTs orpaHnyeHo 6 (MakcumanbHo
BO3MOXHOe —8). KonnyecTBO KNMEHTCKMX NOAKMOYEHUI K NaHENW B ABHOM BUAE HE OTPaHNYEHO.

HacTpoiikn npoekTa

| Cfwme |'.'-"npaane+—me | [aHens | ¥o1poitcTeo I'Ipoeml Bpemn

CeTEBbIE HACTPOIKI

':-’_u:TpDﬁCTE:D
i=1- COM yctpoitcTeo IP appec mw . 3

i PLC nopt
5 Macka ceT 255 . 253

CETM HACTDOME LA I lnwss roTis 107 ==
JoBaenTe ycTpoRcTED

Puc. 5.4. No6aeneHune HoBoro TCP slave-yctponcTea
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Tabn. 5.4. Hactpowku npotokona Modbus TCP

HasBaHue
napameTtpa

CKpUHLWOT

OnucaHune

IP-agpec

IP-agpec slave-ycTtponctsa.

lNpoTokon

MpoTokon

@ TCP ) UDP

MpoToKon, Ncnonb3yembin
ans cBasu co slave-
YCTPOWMCTBOM.

N3MeHnTb nopsaok
perucTpoB

| MsmeHnTe nopAook pervcTpos

Mpwn HanNU4MKM ranoyku
MEHSIeTCA NOopsiAoK PErncTpoB
npv YTEHUN U3 YCTPONCTB
nepemMeHHbIXxTMNnaDWORDu
REAL (Float).

KOMMYHMKaLNOHHbIE
HaCTPOWNKK

KomMMyHWKELADHHBIE HECTDOMKIA

0 mc

1500 mc

BpemnA oxaipaqna

TalrayT

Bpems oxugaHusa — Bpems
OXUOaHWs BXOOALLMX
naketoB TCP/IP (He
peKoMeHdyemca MEHSATb
3Ha4YeHNe No YMONYaHWIO).

TanmayT—Bpems oxXuaaHus
oTBeTa OT Slave-ycTponcTaa.
[Moero ncredeHuno naHenb
npUCTynaeT Konpocy

cnenyLero ycTpomcTBaa.

[NonbITOK

MoETopoe 3

KonnyecTtBo NonbITOK CBA3M
CO slave-ycTponcTBOM.

JKcnopT cTatyca
CBA3M

i

PSW

JKCNOPT CTATYCE CBASH

256

MapameTpel CTATYCa CBASW SKCNOPTMPOBEHE! B DEMMCTPE!

FSWI256] ~ PSW[259]!

Mpn HanU4Mm rano4ku,
MOXHO yKa3aTb nepBbii U3
YeTblpex perncTpos,
“cnonb3yembix Ans aKkenopTa
WHdopMaumm o cTaTyce
CBA3M:

1 permcTp — yucno
nepeaaHHbIX NakeTos;

2 perucTp — 41crno
HenepeaaHHbIX NakeToB.;

3 peructp — yucno obpbIBoB
CBSA3K MO TanmayTy;

4 perncTp — 4ncno owmnBoK.
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6. 3arpy3ka npoekTa B naHenb

6.1. 3arpy3ka npoekta 4yepe3 USB B-nopTt

B pnaHHOM cnyyae cBsA3b Mexay naHenbto 1 nonb3oBaTenbckum MK ocywiectenseTcs no
nHtepdency USB c ucnonb3zosarHvem kabens tuna A - B:

Puc. 6.2. BHewHuin Bua kabens USB A — B

59



3arpyska npoekTa OCyLLECTBNAETCHA HAXXaTUEM KHOMKM 3arpy3nTb NPOeKT (00biYHas 3arpyska
npoekTa) unu 3arpy3anTb NPOEKT C MCXOAHBLIM KOAOM (3arpy3ka C BO3MOXHOCTBbIO NOCNeayLLei
BbIrPY3KK, HA NPOEKT MOXET ObITb YCTAHOBMEH Naposib) B MeHI0 Pain nnm coOoTBETCTBYIOLLETO ApIblka

Ha NnaHesMn MHCTPYMEHTOB!

[

]

=

Falin I Mpaeka [Mpocmotp  MHoTpymet

Hoewii Ctr+M

Cir+0

OmpbiTs...

JAKpRITE

CoxpaHiTe Cirl+5
CopaHiTe Kak. ..
CoxpaHWTe ¢ 3almMToil

JKCNopT NpoeKTa

JarpyaMTe NpoSKT Ctr+D

JArpysUTE C MCXHDAHLIM KOoaom

BrirpysuTs NposkT

Puc. 6.3. 3arpyska npoekta B naHesb
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6.2. MpuHyanTenbHaA 3arpy3Ka npoekra

3arpyska npoekTa, cogepallero nporpaMmmMHble OLUNOKM, MOXET NMPUBECTU K HEKOPPEKTHOW
paboTe naHenu, B 4aCTHOCTU, K HEBO3MOXHOCTM 3arpyxaTb B Hee Apyrue npoekThl. B aTom cnyyae
Heob6X04MMO NPOM3BECTUNPUHYAUTENbLHYIO 3arpy3Ky NPOoeKTa no creayoL et MHCTPYKLMK:

1. OTKNIOYMTE NUTAHWE NaHenu;

2. nepekntovnte BTopon pkamnep DIP-nepekntoyaTtens naHenu B nonoxeHue ON:

Puc. 6.4. DIP-nepekntoyaTens. xamnep 2 B nonoxeHun ON

3. BKIOYUTE NUTaHWe NaHenu, nogcoeamHuTe K Het USB nnu Hynb-MoAeMHbIv Kabenb.

3arpyska npoekTa OCyLLEeCTBMSIETCA HaXXaTMeM KHOMKM 3arpy3uTb NpoeKT (06blyHas 3arpyska
npoekTa) unu 3arpy3uTb NPOEKT C UCXOAHBLIM KOAOM (3arpyska C BO3MOXHOCTHIO MocregytoLlei
BbIFPY3KK, HA MPOEKT MOXET BbiTb YCTaHOBIEH Naposib) B MeHo Pain nnv cooTBETCTBYIOLLENO Sipriblka
Ha NaHenu UHCTPYMEHTOB:

Faitn I Mpaeka [pocmotp  MHotpymer

[ Hoptit Ctrl+N

= OmHpbITE... Cir+0
JaKpeiTe

H Copaum Ctd+5

CovpaHUTE Kak...
CoxpaHnTh € SawmToR

3KCNopT MpoeKTa

g JarpyanTe NpoeKT Cid+D

B Jarpysums ¢ nomaHeM Kogom

@ Brirpysums npoekt

Puc. 6.5. 3arpyska npoekTa B naHenb

4. MNepekntounte BTOpon ;kamnep DIP-nepekntoyaTens naHenu B nonoxeHue OFF.

Puc. 6.6. DIP-nepekntovatens. xamnep 2 B nonoxeHun OFF
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6.3. 3arpy3ka npoekta 4epe3 Download COM-nopTt

B pnaHHOM cnyyae cBA3b Mexay naHenbto 1 none3osatensckum MK ocywectenaeTcs no
nHTepdeicy RS232 ¢ ucnonb3oBaHnem Hynb-modemHoro kabens. Mockonbky 3HayMTenbHas 4actb
coBpemeHHbIx MK He obopygoBaHa COM-nopTom, TO B GOMbLUMHCTBE CrnydaeB notpebyetcs
ncnons3oatb USB/COM apgantep. O6pamume sHUMaHue, 4To 3arpyska npoekta 4yepe3 Download-
NOPT BO3MOXHA TOMbKO B peXume NpUHyANTENbHOW 3arpy3sku.

Puc. 6.8. BHewHW BUA, HyNb-MogeMHoro kabens
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Bbi6op Homepa COM-nopTa MK npounssogmTca B onumsax kKoHdurypaTopa:

Onuwn koHdurypatopa (&2 |
PasmeTia
War ceman 10 War cosura 10
[] AsTocoxpanetme
Bpera 1 MIMH.
CoeauHeHWe

MopT AnA sarpyski ComM -

Puc. 6.9. Beibop COM-nopTa and 3arpy3ku npoekTa

6.4. 3arpy3ka npoekta ¢ USBflash

Onsa naHenen mogndumkaumm CM3xx-P npegycMoTpeHa BO3MOXHOCTb 3arpy3ku npoekta ¢ USB

flash. I'Ipe,u,BapMTeano ero HeO6XO,EI,I/1MO SKCnopTmnpoBaTb U3 KOHd)I/IpraTOpa C NOMOLLbIO KOMaHAbl

AKcnopT NpoekTa.

O6pamume BHUMAHUe, YTO NM4A NPOEeKTa He OOJTMKHO OTNnn4yaTbCA OT npeanaraemMmoro no

ymonyanuio (Export.dat). He 3abyabte npoBeputb MoAMMUKALMIO NAHENN B HAacTponkax rnpoekTa

(Bknagka MaHenb).

Faiin I Mpaeka [pocmotp  MHoTpymet

Y Hoswit Cir+M

= OmpeITs.... Ctr+0
JaKpRITE

E CopaHnTe Cir+5

ConpaHiTe Kak. ..
CoxpanvTe © 3awmToil

JKCNopT NpoeKTa
L]

@ JarpysuTe NpoeKT Ctd+D
@ JarpyanTh € MCHOAHBIN KOaom

@ BrirpysuTs npoekT

Puc. 6.10. OkcnopT npoekTa B chann Export.dat

MNMocne aToro nocreaoBaTtenbHO BbINOMHUTE crieaylowmne 4encTBUs:
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1. 3arpysaute cann Export.dat B kopeHb USB flash:

@Qvl- » Komnetotep » Coemubiit guck (J:) » v | +y , ‘ Mouck: C

¥nopsagouute ¥ OBwwmii goctyn ¥ 33nKncaTtbh H3 ONTMHECKWIA ANCK Hoeasa nanka

2 Vis6panroe Wma lata namgnemm Tun Pasmep
& 3arpyskn target_SP6_qt5 17.07.201515:53 Manka c paitnamm
| Heaashue mecta Trashes 18.09.2015 11:07 Manka c paitnamu
Bl Pabouwii cton fseventsd 8.09.201511:07 Manka c painamu

.Spotlight-V100 18.09.2015 11:07 Manka c painamm

4 bubnuotekn EL) import 14.09.2015 9:26 ®ain Microsoft Ex... 1 KB
¥ Buaeo || spk2v2f.bin 14.09.201517:54 ®aiin "BIN" 79 482 Kb
ll JoKyMeHTbI >., uTn.s 17.09.201513:42 CODESYS project ... 23737K6|
[=| Wz06paxenns ._.VTVras'hes 18.09.2015 11:07 (Gaiin "TRASHES' 4 KB
J7 Myzbika | Export.dat 18.09.201511:49 ®aiin "DAT" 1793 Kb

Puc. 6.11. 3arpy3ka daiina Export.dat B kopeHb USB flash

2. OTKNIOYNTE NUTAHNE NAHENN.
3. MopcoeanHute k USB A nopTy naHenu USB flash Hakonutens.

4. lMepeBeanTe NaHernb B PEXUM NPUHYANTENBHOW 3arpy3ku (C MOMOLLLIO NePEKoYEeHNS
BTOpOro pkamnepa DIP-nepekntoyaTens naHenu B nonoxeHue ON):

Puc. 6.12. DIP-nepekntovatens. [xamnep 2 B nonoxeHnn ON

5. BkntounTe nutaHue naHenun. HauyHeTcs 3arpyska npoekta c USB flash. B 3aBucumoctu ot
pasmepanpoekTa, 3To MOXeT 3aHATb AOCTaTOYHOE ANUTENbHOE BPeMS (BNOTb 40 HECKOMbKUX MUHYT).

6. BepHute BTOpon axxamnep DIP-nepekntoyaTens naHenu B nonoxexue OFF:

Puc. 6.13. DIP-nepekntodartens. xamnep 2 B nonoxeHmun OFF
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6.5. BbIrpy3ska npoekra usnaHenm

Bbirpy3ka npoekta M3 naHenu BO3MOXHa TONbKO B TOM Cry4ae, ecnu npeasapuTesibHo Gbina
npousBeaeHa 3arpyskanpoekTacnoMoLLbi KoMaHabl 3arpy3uTb NPOEKT CUCXOAHLIM KOAOM.

B aTom criyyae MmeeTcsi BO3MOXHOCTb BbIFPY3UTb MPOEKT U3 NaHenu B KOHpuUrypaTop ¢
MOMOLLbO KOMaHZbl BbIrpy3uTh NpoekT. EcrivHa atane 3arpy3ku Ha npoekT bl yCTaHOBNEH NApOsb, TO
OH NoTpebyeTcs ANs BbIrPy3Ku NpoekTa.

Faiin I Mpaeka [pocmotp  MHoTpymet

(1 Hoswi Ctr+M

= OmepeITE... Ctr+0
JaKpeITE

E CoopaHuTe Ctd+5

CoxpaHiTe Kak...
CoxpaHvTe © ZawmTol

JKCNopT NpoeKTa

ﬁ JarpysuTe NpoeKT Ctd+D

B 3arpysums ¢ McXomHLIM KomoM

@ BrirpysuTs npoekT

Puc. 6.14. Bbirpy3ka npoekTta u3 naHenu

O6pamume sHUMaHue, 4YTO NpV BbIrpy3ke NpoekTa 3HayveHuss PSW perncrpoB naHenu
oBHynstoTCSA.
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7.0nuncaHue rpadnyecKnx asIeMeHTOB
1.1. Tpachuka (craTnyeckne anemMeHTbl)

O6pamume BHUMaHue, 4To Npu AobaBneHnn anemeHToB U3 rpynnel Mpadmka Heobxoanmo npm
3axxatov JIKM onpenenutb paamep anemeHTa, Nocne Yero oTnyCcTUTb Knasuwy Mblwu. Mpu gobasnexHun
anemMeHToB JlomaHas/MHOroyronbHuK 1 MHOroyronbHWK ¢ 3anofHeHneM Kaxgoe nocnegyrouiee

HaxkaTue JIKM GyaeTt cosgaBaTtb HOBYIO TOUKY anieMeHTa. [locnegHsas Touka co3gaeTcs 4BONHBIM
HaxkaTnem JIKM.

7.1.1. NN'nHua

Puc. 7.1. Apnblk 1 BHeLWHN BUA anemeHTa JInHua
AnemeHTJIMHMACNONbL3yeTCsA AN 0TOOPaXKEHUS Ha 3KpaHEe NaHeNN NPAMbIX JIMHUNA.
TunuyHble napameTpbl rpadrMyYeckoro aremMeHTa onMcaHbl B N. 3.7.

YHUKanbHble NapameTpbl OnucaHsbl B Tabn. 7.1:

i

NMuHKa @
MHuA |L|.EiE-'T I Pamuanne|
Cnane LensHan nanms
TonwuHa i
MpospauHocTe (%) 1}
oK ] I CmaeHa I PHMEHWTE Cnpaexa

Puc. 7.2. NapameTpbl anemeHTa JIMHuA, Bknagka JinHusa
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Tabn. 7.1. YHuKanbHble napameTpbl anemeHTa JiuHusa

HasBaHue

Ne CKpUHWOT OnucaHue
napameTpa

1. Bknagka JNlnHmua
1.1. TonwmHa Tonwmna TonwwuHa nMHUK B NUKCEnsax.
Mpo3payHocTb MHKMM (0—NOMHOCTbLIO
12, np03p(3/‘*)"'°CTb MpospauHocTs (%) HenpoapayHa, 100 — NONHOCTbLI0
0

npospavHa).
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7.1.2. Oyra

Puc. 7.3. Apnbik n BHELWHWI BUA, aneMmeHTa Alyra

OnemeHT yraucnosnb3yeTcs Ans 0ToOpaxeHWsi Ha SKpaHe NaHeNn KPUBbIX

TunnyHble NapaMeTpbl rpadU4ecKoro afieMeHTa onmcaHbi B . 3.7.

YHuKanbHble NapameTpbl onNucaHbl B Tabn. 7.2:

-

P

yra
|r||r'IHIr‘Iﬂ| KoopmaHats: |Cemap | LgeT | F‘acnanomue|

X
Y

¥ron
Hauano

KoHew,

=

HauaneHan Touka

30

KoHeunan Touka

oK

][ Cimaeqa ] MpreHTs

Puc. 7.4. NapameTpbl anemeHTa Alyra, Bknagka KoopauHatbl

Tabn. 7.2. YHuKanbHble napameTpbl anemeHTa [lyra

HasBaHue
Ne CKpuUHWOT Onucanue
napametpa
1. Bknagka Oyra
1.1.| TonwwuHa | TonwmHa 1 TonwmHa NMHUM B NNKCENSIX.
Bknagka KoopauHaTtbl
2. . .
[MapamMeTpbl 3TOM BKNAAKN HOCAT MHDOPMAaLIMOHHBIN XapaKTep MM3MEHSIOTCS aBTOMaTUYECKU TTPU

M3MEeHEHNN KoopanHaT Ayrn c NOMOLLbIO nepemMeLleHNA ONOPHbIX TOYEK.
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HayaneHan Touka

HavanbHas X 570 5
2.1. KoopauHaTbl Ha4anbHOW TOUKM Ayru.
TouKa
T 160
KoHeunan Touka
KoHeyHas X 750 y
2.2. KoopauHaTbl KOHEYHOM TOYKM AT
TouKa v =
270
Yraon
2.3.| VYron Havano 30 Yron HaknoHa ayru.
KoHew, 0
3. Bknagka Cektop
MpWHANNYMN ranoyku, aNeMeHT
oTobpaxaeTcs B BUAE CeKTopa:
3.1.| Cekrop [C] Cexcrop

Bknapgka 3anonHeHue

LaHHas eknadka docmyrHa mosibKO fpu Hanu4uu 2asnoyku e nm. 3.1.

MNosBonsieT Bbl6paTb TUN N UBET 3alinBKM 3J1ieMeHTa.

| M I KoopauHaTs! I Certop | 3anonHerine | Uset I Pacnonux.eﬂue|
PucyHok sanonHAeTcA LseToM, BbIfpaHHSIM
4. nonksosatenem!
T —
Toueunsiit
T
< [aiig] ¢
Ommaera MprMeHUTE Crpaexa




7.1.3. MpaMmoyronbHuK, CKpyrneHHbIA NPAMOYronbHUK, dNAnnc

Puc. 7.5. Apnbikun 1 BHEWHWI Bug anemeHToB MpamMoyronbHuK, CKpyrneHHbIN NpsaMoyronbHUK, dnnunc

OnemeHTbl MpsAMoyronbHUK, CKpyrneHHbIN NPSAMOYrofbHUK, INAUMNC UCMONb3yeTes Ans
0OTOOpaXXeHWs Ha aKpaHe NaHenn COOTBETCTBYIOLLMX reOMeTpruYecknx curyp.

TunnyHble NapameTpbl rpadUYecKkmx aN1eMeHTOB onuncaHbl B n. 3.7.

YHuKanbHble NapameTpbl onncaHbl B Tabn. 7.3:

MiaHwa ||.|.BET | JanonHeHue | Facnonoxerne

Cvne LlensHan maHME

TonuwwHa i

[ CK ][ Cmaena l MpwrmerTe

Puc. 7.6. NapameTpbl anemeHTa MpAamoyronbHUK, Bknagka JinHmsa

Tabn. 7.3. YHukanbHble napameTpbl arieMeHToB MpAmoyronbHuK, CKpyrieHHbI NPsAMOYTrofbHUK,
nnunc

HasBaHue
CKpUHWOT OnucaHwme

napamertpa

Bknagka JluHua

1.1.| TonwwuHa | TonwwHa TornwmHa KOHTypa anemMeHTa B NUKCENsX.

Bknagka 3anonHeHue

2.
MosBonseT Bbl6paTb TUMN N UBET 3ariMBKM 3J1IEMEHTA.
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7.1.4. NNomaHas/MHOroyronbHuK

Puc. 7.7. Apnbik v BHeWwHW Bug snemeHTta JlomaHasa/MHoOroyronbsHuK

AnemeHT JlomaHass/MHOroyronbHUK UCNONb3yeTcs AN NOCTPOEHNS rEOMETPUYECKUX uryp
npounseonbHON dhopMmbl. Kaxgoe nocneaytouwee Haxatme JIKM Ha obnacTe paboyero nons cosgaet
HOBYIO TOYKY anieMeHTa. [Ins okoHYaHus co3gaHnsa durypbl 4ob6aBbTe ee NOCNeaH TOUKY ABONHbLIM
HaxxaTnem JIKM.

TunnyHble napameTpbl rpauyecknx afeMeHToB onncaHbl B N. 3.7.

YHuKanbHble NapamMeTpbl onncaHbl B Tabn. 7.4:

i )

NMomanan @
MHiaA | User | INomanan/MHoroyronsHme F‘acnonox.eme|

o P1=[54 62]
OM3FAR | pa-[150.29]

it

[ 0K ][ CmaeHa ] MpyMeHUTE

Puc. 7.8. NapameTpbl anemeHTa llomaHasa/MHoroyronbHuK, Bknagka JlomaHasa/MHoroyronbHuK
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Tabn. 7.4. YHukanbHble napameTpbl anemeHTa JlomaHass/MHOroyronbHuK

HasBaHue
Ne CKpUHWOT OnucaHue
napametpa
1. Bknagka JNlnHmua
1.1. | TonwwmHa TonuwHa 1 | TonwuHa KoHTypa 3fieMeHTa B MUKCENSX.
2. Bknagka JlomaHas/MHOroyronbHuK
Mpwn oTCcyTCTBUM ranoyku, nepsas n
2.1. | Jlomanas [] Nomanasn NoCneaHss TOYKa 3NemMeHTa aBTOMaTUYECKU
coeauHATCs, 00pa3syss MHOTOYrofnbHMK.
YronnoeopoTaanemeHTa(noBopoT
2.2.| TosopoTt NPOMCXOAMNT NOCNE 3aKPbITUA MEHIO
napamMeTpoB afieMeHTa).
Bknagka 3anonHeHue
LaHHas eknadka docmyrHa moribKO fpu omcymemeuu 2aodku 6 . 2.1.
Mo3BonseT BbIOpaTb TUM M LUBET 3aNMBKN 3fIEMEHTA.
==
| TaHua I KoopmHaTe! I CexTop | 3anonHeqne | Lset I PacnonoerMe|
|:| = PucyHor sanonHAETCA LBETOM, BRIBDEHHEIM
nonesosatenem!
3 R T —
ToueuHsii
- T
4 (1l [3
[ 0K ] I OmaeHa MpureHATE Crpaeka
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nocnegHo TOYKY ABOMHBIM HaxkaTnem JIKM.

7.1.5. MHOroyronbHUK C 3anosiHeHuem

(==

Puc. 7.9. Apnbik n BHeWHWI BUA anemeHTa MHOroyronbHUK ¢ 3anofiHeHMem

OnemeHT MHOrOyronbHUK ¢ 3anofIHeHUeM UCronb3yeTcs Ans 0ToOpaxeHUst Ha akpaHe naHenu
MHOTOYrofibHIKa C 3aAaHHbIM ypoBHeM 3anueku. Kaxpoe nocnepytowee Haxatne JIKM Ha obnactu
paGoyero nons cosgaeT HOBYIO TOYKY aneMeHTa. [Insi OKoHYaHUsA co3aaHns urypbl cosnaiTe ee

TunnyHble NapameTpbl rpadUYecKoro anemMeHTa onvcaHbl B n. 3.7.

YHuKarnbHble NapameTpbl onucaHbl B Tabn. 7.5:

Ceepxy BHUZ

@ CHuzy BEEDX

yDUBEHb ZFANMMEKK

HEII'IDEBJ'IBHHB SANVEKK

MHOI'O)"I'OJ'IbHHK C 3@3N0ONHEHWEM

3ammeka |lper | PacnionoxkeHue

Cnega Hanpaso

Crnpaea Haneso

[ oK ” Cmvena |

MpurMeHTE Cnpaeka

Puc. 7.10. NMapameTpbl anemeHTa MHOroyronbHuK ¢ 3anonHeHMeM, Bknagka 3anvBeka

Tabn. 7.5. YHuKanbHble napameTpbl 3anemeHTa MHOroyrosibHMK ¢ 3anosiHeHMeMm

HasBaHue
Ne CKpUHLIOT OnucaHue
napameTpa
1. Bknapka 3anuBka
HEI‘IDEBJ‘IEHME SANHEKK
HanpasneHwve
1.1. P Caepnxy BH1S Cresa Hanpaso HanpaBneHve 3anmBku anemeHTa.
3anmBKku
@ CHWsy BEEDX Cnpasa Haneso
YpoBeHb
1.2. YpoBeHs 3anvBkK 0 YpoBeHb 3anvBKK aneMeHTa B NUKCENsX.
3anuBKku
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7.1.6. Pamka

Puc. 7.11. Apnblk 1 BHeWHWI BUA anemeHTa Pamka

AnemeHT Pamka ncnonbayetcs ans 0TobpaxeHns Ha SKpaHe NaHENW KOHTYPOB NPSMOYTrOSIbHOM
dopMbl.

TunnyHble napameTpbl rpauyeckoro afniemMeHTa onncaHbl B . 3.7.
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7.1.7. U306paxeHune

2

Puc. 7.12. Apnbik n BHewHW BUA anemeHTa N3obpaxeHune

OnemeHT N306paxeHune ncnonb3yeTcs ANs 0ToOpaxeHWs Ha KpaHe NaHenu nosib3oBaTeNbCKUX

rpacuyeckux annos. MogaepxveaeTcs 6ONbWMHCTBO NONYNAPHbLIX rpaduyecknx dopmatos (.jpg, .png,
.bmpwunT.4.).

TunnyHble napameTpbl rpauyeckoro aniemeHTa onncaHbl B . 3.7.

YHuKarnbHble NapameTpbl onncaHbl B Tabn. 7.6:

VsoBpaxerite @
Wsobpaxerne | Pacrionoxerue

[7] NpospaurocT

@ Wzobpaxerne

3anonHeHue
@ PacTtanyTs

) PasmHoxuTs

MosepHyTs

(B—

[ 0K ] [ OmveHa ] [ ﬂpnmeerbJ [ Cnpaska ]

Puc. 7.13. NapameTpbl anemeHTa U3obpaxeHune, Bknagka NU3obpaxeHune
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Tabn. 7.6. YHuKanbHble napameTpbl anemeHTa U3obpaxeHue

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
1. Bknagka U3obpaxeHune
Mpwn Hannunm ranoykm MNMpo3pavyHOCTb CTAHOBUTCS
aKkTMBHbIM NapameTp Macka, 4ns KOToOpow C NOMOLLbIO
kHOMkn U3meHuTb (nn. 1.2) Heo6xoammo BbiGpaThb
oTpedakTUpOBaHHOE NCXOAHOE N300paxKeHWe B YEPHO-
6enomuBeTte. B pesynbtate kK Macke 6yayTnpMMeHeHbI
MNpozpayHocTs
LBeTa MCXOOHOro n306paXKeHus.
1.1. | Mpo3payHocTb @) Mzobpaxerue
) MCXOAHOE Macka M306pameHue C
() Macka nsobpaxeHue NPO3PayHOCTbO
-\,t‘f:{d’
l, E
‘“ﬁ ?-?qf ,_;1{ W%% ™ #
Bribop rpaduyeckoro dainna, otodbpaxkaemoro
1.2.| W3meHutb p rpacp ® P
3N1IEMEHTOM.
Tun macwTtabupoBaHus rpacuyeckoro ana no
OTHOLLEHWNIO K SNEMEHTY:
PactaHyTb — rpadmyeckuin pann maclutabupyertcs o
pa3MepOoB 3NIEMEHTA;
3_5'”':'“”‘3””‘3 Pa3MHOXMUTb — NnoLadb afieMeHTa 3anonHseTcs
1.3. | 3anonHenune @ PacTanym MaKCMMarnbHO BO3MOXHbIM KOTTMYECTBOM KOMWA
7) PasmHO¥MTE rpachuyeckoro panna.
MNoBepHyTE
Yron noBopoTa aneMeHTa (MOBOPOT NPOUCXOAMT nocne
1.4.| [lMosepHyTb P ( poT ip A

3aKpbITUSI MEHIO NMapaMEeTPOB 3fEMEHTA).
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7.2, Tekcr

7.2.1, CTaTUYeCKUN TEKCT

Puc. 7.14. Apnbik 1 BHELWHWI BUA aneMeHTa TekeT

OnemeHT CTaTU4YeCKMA TEKCT WUCMOnb3yeTcs Ond OoToOpaXeHWss Ha 9SKpaHe naHenu
HEn3MeHsIeMOoro TekcTa.

TunnyHble napameTpbl rpauyeckoro anemeHTa onncaHbl B . 3.7.

YHuKarnbHble NapameTpbl onNucaHbl B Tabn. 7.7:

CTaTMYecKnil TEKCT | &3 |
Texct | UgeT I Pacnonoxerne
[] MyneTMASELHE
AnemeHT CTanayecki TeKcT MCNoNeSYETCA ANA OTOGPEXEHWA =
Ha SKPAHE NaHENW HEMSMEHASMOrD TEKCTA.
[ WpwmcpT ] [Cmnb wprgiTa Az
] Ema BripaeHBaHue
(") cneea (7 ceemxy
Text @ no ueHTRY (@ no cepemoMHe
(Ticnpasa () cHusy
[] BuT EMaMMocTH
SMEHWTE
[ oK ] [ Omaeqa ] [ MprMmeHnTE ] [ Cnpaeka

Puc. 7.15. NapameTpbl anemeHTa CTaTU4YECKUN TEKCT, BKNaaka TekcT
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Tabn. 7.7. YHuKanbHble napameTpbl anemeHTa CTaTU4eCKMN TeKCT

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
1. Bknagka TekcT
InemeHT CTaTMYECKMiA TEKCT
WMCNONeE3YETCA ANA I:ITCIEFIEIZJKE-'HMH o
1.1 TekcT Ha SHpaHE NaHEem TekcT, OTO6pa)KaeMbIVI ANNEMEHTOM.
HEWMIMEHREMOID TEKCTA
. MpvHaNMYMMrano4vkn, TEKCT anemeHTa
1.2.| MynbTus3bIYHbIN MyneTAzEMHER
CTaHOBUTCHA MYJTbTUASBIYHbIM.
1.3. Wpunapt WpmepT Bbibop wpudTa TekcTa anemeHTa.
1.4.| Ctunb wpudTa CTnb WpKETa HacTtpoikn ctmna Tekcta anemMeHTa.
JaHHbIA NapameTp CTaHOBUTCS aKTUBEH
TONBbKO NP HanuM4um ranoyku B nn. 1.2.
1.5. Asbikn Askiri
CopepXut MynbTUA3LIYHbIA TEKCT
aneMeHTa.
| Bua
MpuvHaNUuUK ranoyku, BOKpYranemMeHTa
16 Bug oTobpaxaeTcsa KOHTYp. C nomoLLbto
o KHOMKM M3MeHUTb MOXHO BblOpaTb
oHOBOE N306paKeHne anemMeHTa.
MNameHnTs
BripasHueaHme
enesa CEeRKy BbipaBHKBaHMe TeKCTa OTHOCUTENBHO
1.7.| BblpaBHMBaHue
@) no ugHTRY (@) No cepeaMHE AneMeHTa.
cnpaea CHUSY
MpW HaNM4YMM ranoykM MOXHO BbIbpaTh
BT BUIMMOCTH Ou1T, 3HaYeHne koToporo byaet
1.8.| but BugumocTn onpenensatb BUOMMOCTb 3fieMeHTa

(BbIKIT-3nemeHT HeBnaum, BKJT—
3MIEMEHT BUAEH).
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7.2.2. INHaMN4eCcKum TeKCcT

¥
KA £A
HoMep AHHAMUHECKOTO TEKCTA HoMep AHHAMHYECKOTO TEKCTA

- Junamugeckuit texct 1 Huuamudeckuit TexcT 2
—1

Puc. 7.16. Apnbik 1 BHeLWHW BUA dneMeHTa IuHaM1M4ecKkmun TeKCT

OnemeHT [IMHaAMMYeCKUA TEKCT UCMonb3yeTcs ANsl OTOOPaXKeHWs Ha dKpaHe NaHemnu
AVHaMUYECKOro (M3MEHSIOLLLErocs B 3aBUCMMOCTU OT 3HAYEHWs1 NPUBSI3AHHOIO PerncTpa) TekcTa.
OnemeHT MoXeT coaepkaTb 40 16-TU pa3nMYHbIX TEKCTOB.

TunnyHble napameTpbl rpauyeckoro anemeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl UAEHTUYHbI NapaMeTpaMm aremeHTa TekcT.
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7.2.3. BapnaLuMOHHbIN TEKCT

¥ u ¢y

Homep BapHauHOHHOTO TEKCTA Homep BapHalHOHHOTO TEKCTA
Bapuaunonumi texct 1000 Bapuauyuonuui texct 2000
2000

Puc. 7.17. Apnbik n BHELWHWIA BUA 3NieMeHTa BapyMaunoOHHbIN TEKCT

OnemeHT BapuMauMoOHHbIN TEKCT MCnonb3yeTca ANsi OTOOpaXXeHUsa Ha dKpaHe naHenu
OVHAMMUYECKOTO (M3MEHSIHOLLIEroCs B 3aBUCUMOCTU OT 3HAYeHUsi NepeMeHHON) TekcTa. B oTnnune ot
anemeHTa AMHaMWYECKMIN TEKCT, KONMMYECTBO TEKCTOB KOTOPOro orpaHuyeHo 16-10, BapnaumoHHbIN
TEeKCT MOXET cogepxaTb Ao 65536 coobuieHuni (B AgnanasoHe -32768...32767).

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onucatbl B n. 3.7.

YHUKanbHble napamMmeTpbl UOEHTUYHbI NapamMeTpaM aremMeHTa TekcT.
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7.2.4. berywas cTpoka

THIR:

CoobmMeHHe 1 CooOGMeHHUe 7 CoobmeHHe 3

Puc. 7.18. Apnbik n BHeWHWI BUA anemeHTa berywas cTpoka

OnemeHT Berywas cTpoka ncnonb3yeTcsa Ans 0TobpaxeHns Ha NaHeny NnepemMeLLalLLmnXcs no
rOPM30OHTaNbHOM OCK TEKCTOBbLIX COOOLLEHNA. [TOMUMO (PUKCUPOBAHHOIO TEKCTA, B CTPOKE MOXHO
0TOOpPa3nNTbL BapUALIMOHHbIN TEKCT U 3HA4YeHUs pernctpoB. [ns gobasneHns HOBOro coobLeHus,
HaxxmuTe MKM Ha nycTom none Bknagku CoobweHune n Bbibepute komaHay HoBoe coobweHue. [1ns
co3gaHus coobeHuns, HaxxmmTe NMKM Ha cooTBeTCTBYOLLEN AYelike (CM. puc. 7.19).

TunnyHble napameTpbl rpauyeckoro afniemMeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl rpadonyeckoro afieMeHTa onucaHsl B Tabn. 7.8:

Berywias crpoka B

CooBleHre | Inement L

BuT ympaenexuA Copepaanme | | | ...
MNokaswieaTs Bcer ggCoobwenue 1 o
NoKaseEaTs Bu:eru.aTexﬂDD.DD .................
MokazeleaTe eocerogCoofweqwe 3 | | (-~~~ oo
MNoKasklEaTs BoEr O

o | 3| Pud| —

JoBagnTe TEKCT

JoGaenTe BapHaLMOHHBIA TEKCT

JoBaenTe 3HaYeHWE perncTpa

Pwuc. 7.19. HacTtpowkun anemeHTa Berywas ctpoka, Bknagka CoobweHue
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Tabn. 7.8. YHukanbHble napameTpbl anemeHTa berywas crtpoka

HassaHue
Ne napametpa CKpUHWOT Onucakue

Bknagka Coo6uweHue (cm. puc. 7.19)

Ha atow Bknagke dopmupyeTca cogepkaHne coobeHunii, otobpaxaeMblx anemMeHTom. ns
pobasnexus HoBoro coobeHmnst Haxmute MKM Ha nycTom none Bknagku 1 Bbibepnte komaHay
HoBoe coobuwenue. [Mocne atoro HaxmuTe NMKM Ha sueiike ctonbua CoaepxaHue v Bbibepute
TUN COOEPXKUMOrO — TEKCT, BAPUALMOHHbLIN TEKCT UMW 3Ha4YeHne perncrpa (Mx napameTpbl
OnuncaHbl BCOOTBETCTBYHOLLUNX NYHKTax). 06pamume BHUMAHue, 4T0 B COOOLLEHNN MOXHO
OOHOBPEMEHHO BbIBOAUTb HECKOMbBKO 3K3eMMMAPOB COAEPXUMOro, NpUHaanexaLymx pasHbix
Tunam. B ctonbue ButynpaBneHusa c nomoLlbio asonHoro Haxxatus JIKM moxHo ykasaTtb OuT, ube
3HaueHue byaet onpeaenaTb BuanmocTtb cTpoku (BKIT - Bugmma, BbIKIT - HeBugmma).

2. Bknagka dnemeHT
KoopauHaTa anemeHTa no
2.1. | PacnonoxeHue (Y) Pacnonoxerme () 140 BEpTMKANBHOM OCK.
PaccTosiHne mexay coobLieHnsamm
2.2.| LWar coobLeHui War coofueHwi 50 CTPOKM B MUKCENSIX.
CKODOCTE BpeMsi nonHoro uukna npokpyTKM
2.3. P L rmpokpyman 100/ 1 cex. | cTpokn(1—-100¢,10—10¢, 100—
MPOKPYTKM
1cunTtn.).
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1.3. NMepeknro4yatenu/UHanKaTopbl

7.3.1. Uupgukartop

Puc. 7.20. Apnbik n BHeLWHWIA BUA anemeHTa UHaukaTop

OnemeHT MHAUKaTOp 1CMonb3yeTcst AN 0TOBpaxKeHUs1 COCTOSIHUSA NpUBSI3aHHOro Guta
(BKIN/BbIK).

TunnyHble napameTpbl rpanyeckoro afniemeHTa onncaHbl B . 3.7.

YHuKanbHble NnapameTpbl rpadomMyeckoro afieMeHTa onucadsl B Tabn. 7.9:

i )

MHaukatop @
MuraHne I Lget | Pacnonoxerne |
Pervctp anemeqTa | WMHamaTop
Bun
@ BK HzmeHnTs
) BBIKN BuinuoTexa
Bummeiin Co¥paHUTs BWMI

Mcnonezo0BaTe TEKCT

1 - I I I

(] MyneTwAzEMHER
BKIN
[ LIJpw:pT] [Cwlnb WpHbTa Azkikm
BripaeHBaHWe
(") cnesa () ceemy
i@ no ueHTRY (@ no cepemHe
) cnpasa ) cHusy

[ Bt BM@AMocT!

[ 0K J[ OmaeHa I MpHrMEHUTE

Puc. 7.21. NapameTpbl anemeHTa UHamukaTop, Bknagka MHAnMKaTop

83



Tabn. 7.9. YHuKanbHble napameTpbl anemeHta UHamkaTop

Ha3BaHue
napameTpa

CKpUHLWOT

OnucaHune

Bknagka UnaukaTop

1.1.

Bug

Bun

@ BKN
BLIKI

| Bumameiia

Wamernts
ButinuoTexa
CoxpaHnTe BuL

BKJ1 — HacTpolika BKOYEHHOrO COCTOSHUS
3NeMeHTa;

BbIKIN — HacTponka OTKNIOYEHHOrO
COCTOSIHUA ANEMEHTA;

MN3mMeHUTb — BbIGOP M3obpaxeHus
anemMeHTa 13 WabnoHoB anemeHTa (LwabnoH
onpegenset oba COCTOAHUS);
BubnunoTeka — BbIbop M306pakeHms
anemeHTan3bnbnuoTekmanemeHToB (ans
KaXkgoro 13 COCTOSIHUI);

CoxpaHUTb — COXpaHeHue TeKyLLero
n3obpaxxeHns1 anemeHTa B bmbnuoTeky
9NEMEHTOB;

CKpbITb KHONKY —MPUHANUYMK ranoyku,
3M1eMEeHT CTaHOBUTCS HEBMAUM Ans
nonb3oBaTens, HO NPV 3TOM COXpaHsieT
CBOM (DYHKLIMOHANbHOCTb.

1.2.

Wcnonb3oBaTtb
TEeKCT

| Mcnonezosate Tekct

MyneTMASEIUHEI

BKI

Wpwuept | | Cvne wpueTa Azkikmn

BripaeHueaHue

cnesa
@ no ueHTRY
crpasa

ceepy
@ no cepemnHe

CHUSY

TekcT anemeHTa (pasnuyHbIn NS COCTOSHUN
BKI1 v BbIKI), HacTponku ero wpudTa,
CTUNA 1 BbipaBHUBaAHWA. [py HaNnn4um
ranoykn MynbTusi3blYHbINA, TEKCT 3rieMeHTa
3aaeTcHd B MEHIO A3bIKW.

1.3.

But
BMAMMOCTMU

Bt BumamocTia

MNpy HaNMYMM ranoykm MOXHO BblbpaTh 6UT,
3Ha4eHune KoToporo byaet onpenenaTb
BuanmocTb anemenTa (BbIKIT - anemeHT
HeBuaum, BKJ1 — anemeHT BuaeH).

Bknagka MuraHue

2.1.

Ycnosue
MUraHus

YonoBme MAraHuA

@ Hwrorna

korpa BRI

roraa BeIKT

Pexum muraHma anemeHTa:

Hukorpa—anemeHT HUKOr4a He MUraeT;
korpa BKJ1 — anemeHT muraet Bo
BkrtoyeHHoM (BKIT) cocTosiHmuy,
koraa BbIKJ1 — anemeHT MmuraeT B
oTkntoyeHHom (BbIKIT) coctosaHmn.

84




CropocTs

2.2. CkopocTb ® Memneso © Boictpo CKopoCTb MUraHus nHgukaTopa.

7.3.2. MepeknwyaTtenb

BRI

Puc. 7.22. Apnblk 1 BHeWHUW BMA anemMeHTa lNMepekntoyaTtenb

AnemMeHT I'IepeKmoanenb ncnonb3yetca Anda uUSMeHeHua CoOCToAHUA Bbl6paHHOF0 ouTa.
(BKI/BbIKT).

TunnyHble napameTpbl rpauyeckoro afniemMeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl rpadmnyeckoro anemMeHTa onucaxbl B Tabn. 7.10:

'

Mepexniouarens @

FerucTp anemeHTa | [NelicTene | KHonka I LgeT I Facnunomue|

NepexnioueHie BMTa B COCTORHWE

(T BKN ) BRIKN @ Wheepcwa () BEN, noka HaxaTta

[ QK ][ CmeHa ] MpuMeHMTE

Puc. 7.23. NapameTpbl anemeHTa MepekntoyaTtens, BkNagka flencreue

85




Tabn. 7.10. YHuKanbHble napameTpbl anemeHTa lNepeknioyartens

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
1. Bknapka OenctBue
[lenictaue, BbINOSHAEMOE NpU
HaXxaTuu Ha dNeMeHT:
BKI-nepekntoyeHne butas
cocTtosiHne BKIT;
BbIKIN-nepekntoyeHne butas
coctosaHme BbIKIT;
MNepeknioyenne | P
1 1 6 a B PEK NIOYEHWE DUTE B COCTORAHWE
A, nTt
BKN () BLIKN @ Wheepovn O BKM.nokaraxaa | AHBEPCUSA — NEPEKIIOYEHME ANEMEHTa
COCTOSIHME

B COCTOSIHVE, NPOTMBOMOSIOXHOE
TeKyLemy;

BKJ1, nokaHaxaTa-nepeknioveHune
6uta B coctosiHne BKI1 Ha Bpems
3axaTtus anemMeHTa, nocne
OTNyCKaHWsi —NepPEKOYEHNE B
cocTtosiHne BbIKI1.
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7.3.3. MNMepekno4vaTenb ¢ UHAUKaLMEN

Puc. 7.24. Apnblk 1 BHEWHWUI BUA anemeHTa lNepekntoyaTtenb ¢ MHAUKaUuen

OnemeHT lNMepeknioyaTenb ¢ UHAUKaLMEN NCNONb3yeTCs AN 0TOBpaxXeHNs 1 NepeknioyeHmns
coctosiHun npuesidaHHbix 6uT (BKIT/BbIKIT). K anemeHTy MOXeT ObiTb NpuBsi3aH kak OguH OuT

(oTobpaxeHue buTa 1, nepekniodeHne buta 1), Tak n aBa (otobpaxeHue buta 1, nepeknioyeHne buta
2).

TunnyHble napameTpbl rpauyeckoro afniemeHTa onncaHbl B . 3.7.

MockonbKy anemMeHT aBnseTcs komobuHaumen anemeHToB MHavkatop 1 NepeknoyaTens, TO ero
YHUKarbHble NapaMeTpbl ONUCaHbl B COOTBETCTBYHOLLMX MyHKTaX.
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7.3.4. MNMepexopn Ha 3KpaH

Puc. 7.25. Apnblk 1 BHelwHUN B1A anemeHTa lNMepexon Ha 3KpaH

OneMeHT I'Iepexo.q Ha 3KpaH npeacraBndeT cobow KHOMKY, HaXaTue Ha KOTOPY NpuBoanT K
CMEeHe 0To6pa>KaeM0ro NnaHesiblo 3KpaHa.

TunnyHble NapameTpbl rpadUYecKoro anemMeHTa onvcaHbl B n. 3.7.

YHuKanbHble napamMeTpbl rpadynyeckoro anemeHTa onucaHbl B Tabn. 7.11:

Mepexoa Ha 3kpan | =

[OeitcTene | Krorka I Lset I Pacnonoxerne

|0 skpaqa 1
Pexm

@ Bes EBoga napona

_) C eBoaoM napons

Knaewatypa

Knaewatypa_6(

[ 0K H CmeHa I MpureHnTe m

Puc. 7.26. NapameTpbl anemeHTa Nepexon Ha akpaH, Bknagka fencrene

Tabn. 7.11. YHukanbHble napameTpbl aniemeHTa lNepexon Ha akpaH

HassaHue
Ne napameTpa CKpUHWoOT OnucaHue

1. Bknapka OenctBue

Homep akpaHa, Ha KOTOpbIN OCYLLECTBNAETCS

1.1. ID akpaHa ID sKpamHa 1 nepexoa.

Pexum gocTtyna K anemMeHTy:
Pesra
CeBOAOMMNapons—cnaponemnoboroypoBHs.
B oTnnume ot cTaHOaPTHON CXEMbI TAPOSIbHOIO
@ C ssonom napons 4OCTyna, B J@aHHOM criyyae He TpebyeTcs
npeaBapuTenbHasa ayTeHTugukaumns
nonb3oBartens.

bes BEona naponA
1.2. Pexunm - Aanap
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1.4, Oucnnen

7.4.1. UnucpoBon gucnnen

Puc. 7.27. Apnbik n BHewwHUn B1Aa anemeHta Undposon gucnnen

OnemeHT Uudcposon aucnnen ncnonb3yercs anst OTOOpaxeHnst YNCNIEHHOIO 3HaYeHus
NpMBA3aHHOIO pPerncTpa.

TunnyHble NapameTpbl rpacdUYecKoro anemMeHTa onvcaHbl B n. 3.7.

YHuMKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.12:

B

Undpoeci gnennei

PerucTp snemenma | Acnned ||.|.||:M¢|T| Uget | Pacnonoxeﬂuel

Popmat PasproHocTh
() Dec ) Hext Beero sHakos 5
) Float @ Unsigned OpofiHan yacTs 1]
Bun BripasHueaHme
) o ueHTPY @ no cepeovHe

[C] Muneiroe macwTaBuposanie

WMeTouHuk PesyneTtaT
Tun Dec
Maicumym 100 Maicumym 100
PervcTp PervcTp
MuHunym 0 MuHunym 0
Peructp Pernctp
[ Bur Bramoc [ € sepywmm Hynem

[ QK ][ Omena ] MpureHUTE

Puc. 7.28. NapameTpbl anemeHTa Lndposon aucnnen, sknagka Aucnnen
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Tabn. 7.12. YHukanbHble napameTpbl anemeHTa Lincgpposon aucnnen

HasBaHue
napameTpa

CKpUHLWOT

OnucaHune

Bknapka Oucnnen

11

dopmaTt

Foprar

Dec Hex

Float @ Unsigned

dopmaT gaHHbIX,
oTobpaxaemblX 37IEMEHTOM:

Dec - uenouncneHHbIn
3HaKOBbIN;
Float—cnnaBatoLwen To4YKOW;
Hex—LwecTHaauaTepuUyHbIR;
Unsigned — LienoyvcneHrHoii
6e33HaKoBbIN (TONbKO
NONOXWUTENbHbIE 3HAYEHUS).

1.2.

PaspsigHoCTb

PaszpaoHocTs

Boero sHakos 5

OpofiHan yacTe 0

[MonHoe KoNM4YecTBO 3HAKOB,
0TOOpaxaembIX SNIEMEHTOM, U
KONMYECTBO 3HAKOB,
oToOpaxkaeMblx nocne
3ansiTon.

1.3.

Bua

| Bin

MzmeHUTE

Mpu oTCYTCTBMM ranoyku,
arieMeHTHe umeeT choHa. [Npu
HanMuYnn — MOXHO BbIOpaTb
doHOBOE n3obpaxeHune 3
LWabrioHOB 3rieMeHTa C
MOMOLLbIO KHOMKN U3MEHUTB.

1.4.

BbipaBHuBaHue

BripaeHuEaHWE

cnesa CEEpmy
no LEHTDY @ No cepemHe

@ cnpasa CHWSY

["lopu3oHTanLHoe 1
BEPTUKANbHOE BbipaBHBaHME
obnacTu BbiBOAA 3neMeHTa.
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15.

JInHenHoe
maclTabupoBaHue

/| MuHeittoe macwTaBuposaHie
WeTounuk

Tun Dec -

Makcunaym 10
Pervcm

Miarianaym 0
Perwctp

Pesynetar

Makcunaym

Pervcm

Miarinaym
Perwctp

100

JlnHeiiHoe macwTabupoBaHue
oTOoOpaXkaembIiX 3HaYEHUI.

[nsa ncxogHbIX aHHbIX
(3HaueHun pernctpa,
MPUBSI3@HHOTO K 3NEMEHTY),
ykasblBaetcaTMn(cm.nn.1.1)
NBEPXHUN/HWXHUI Npeaen.
BmecTo dhunkcnpoBaHHbIX
3Ha4YeHNN MOXHO yKasaTb
COOTBETCTBYIOLLME PETUCTPDI.

[na pesynbtaTta
(oToBparkaemoro 3Ha4eHus)
yKa3sblBaeTCH BEPXHUA/HUKHWIA
npegen. Bmecto
PMKCUPOBaHHbIX 3HAYEHUN
MO>XHO yKa3aTb
COOTBETCTBYIOLLME PEFUCTPDI.

Mpumep:

WctoyHmk: MuH.=0, Makc.=10
PesynbTtat: MuH.=0, Makc.=100

Ecnv perucTp, npuBsA3aHHbIN K
3MeMeHTY, MPUMET 3Ha4YeHne 5,
TO Ha gucnnee 6yget
oTobpaxeHo umcno 50. Ecrnn
perucTp NnpumeT 3HaveHue 15,
TO Ha gucnnee dyget
oTobpaxkeHo vncno 100
(BepxHun npeaen).

1.6.

but BuanmocTun

Bt BMpMocTI

Mpn HaNMYMM ranoykn MOXHO
BbIOpaTb OUT, 3Ha4YeHne
KoToporo 6ygeT onpenensitb
B1AMMOCTb anemeHTa (BbIKIT -
anemeHT HeBngmm, BKIT —
SNeMeHT BUOEH).

1.7

C BegyLmm Hyrnem

C BeOylwmAm Hynem

Mpu Hannymu ranoyku, nepea
3HayeHveM perucTpa
oTobpaxatoTca BeayLmne Hymnm
(nx yncno 3aBucuT ot
KonunyecTtsa undp
oTtobpaxaemoro 3HayeHuns u
HacTpoek nn. 1.2).
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7.4.2. ABapuitHbIn gucnnen

Puc. 7.29. Apnblk 1 BHELWHWI BUA aneMeHTa ABapuNHbIN aucnnen

OnemeHT ABapuUMHbIA AUCNNEeN NCNonb3yeTcs ONns 0TOOpaXeHUss U KOHTPONS YMCITEHHOTO
3HaYeHUs NPUBS3aHHOrO perncTpa. B cnyyae, ecnv 3HayeHne BbIXOAMT 3a 3a4aHHbIE rPaHunLbl, 3NEMEHT
HauYMHaeT MuraTb.

TunnyHble napameTpbl rpauyeckoro anemeHTa onncaHbl B . 3.7.
MapameTpbl BkNaaku Aucnnen onncaHsl B Tabn. 7.12.

YHuKanbHble NapameTpbl rpadnyeckoro afieMeHTa onucadsl B Tabn. 7.13:

P )

CWrHaneHBIA AWMCNAER @
llpwgT | Lget I PacnonoxeHve |
Pervctp anemenTa | ucnnei | OranasoH
Marcunyma

[] BrenioumTe

3HaueHwe | 100

MiaHKrayma

[] BrenioumTe

3HaueHwe [

[ QK ]I Crmaeta I MpureHTs

Puc. 7.30. NapameTpbl anemeHTa ABapunHbIA gucnnen, Bkrnagka fivanasoH

92



Tabn. 7.13. YHukanbHble napameTpbl anemMmeHTa ABapunMHbIM gucnnen

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
1. Bknagka OQuana3oH
Marciary o
™ BepxHasaBapuiiHasa ycTaska. Ecnu
Brnioumns 3HaYeHne NpUBSA3aHHOIo perncTpa
1.1 Makcnmym P P P
- 6onblue AaHHOrovmcna, TO3NeMeHT
Snauenme | 100 Ha4YMHaeT MUraTh.
MiaHwryra .
HwxHas aBapuinHas yctaska. Ecnu
Brnioun s 3HaYeHne NPUBSA3aHHOIo perncTpa
1.2. MuHUMyM P P P
MeHbLUe JaHHOro Yncna, ToO ANeMeHT
Jraverme Ha4YMHaeT MUraThb.

7.4.3. TekcToBbIN gucnnen

Puc. 7.31. Apnbik n BHELWHWI BUA, aneMmeHTa TeKCToBbIN AUCTINEN

OnemeHT TeKCTOBbLIN AUCNIIEN UCMOMNb3yeTcsa ANA 0TOOpaXKeHNA TEKCTOBOro 3Ha4YeHUS

NPUBSI3aHHOTO perncrpa.

TunnyHble napameTpbl rparUyecKoro anemMeHTa onncaHbl B n. 3.7.

MapameTpbl BkNagkv Aucnnen onvcaHbl B Tabn. 7.12.
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7.5. BBoAa AaHHbIX

7.5.1. UucpoBon BBOA

Puc. 7.32. Apnbik n BHewwHW Bug anemeHta LUnucpposon BBOA

OnemeHT LUndppoBor BBoA Mcnonb3yeTcs Anst BBOAA U OTOOPAXKEHUS YNCNEHHBIX 3HAYEHUI
NpUBSI3aHHbIX perncTpoB. K aneMeHTy MoXeT ObiTb NpUBSI3aH Kak OauH pernctp (otobpaxeHue
pervucTpa 1, BBoA 3HaueHus B peructp 1), Tak v asa (oTobpaxkeHve pernctpa 1, BBog 3Ha4eHUs B pEMUCTP
2).

TunnyHble napameTpbl rpadnYeckoro anemMeHTa onucaxbl B n. 3.7.

MapameTpbl BkNagky Aucnnen onvcadbl B Tabn. 7.12. MNMpu Hanuumm ranovku CKpbiBaTb
CUMBOIJbI, OTOBpakaemoe afieMeHTOM 3HayYeHe NpeacTaBnsaeTcs B BUAE «3Be3[0o4eK» (*****).

YHuKanbHble NnapamMeTpbl 31eMeHTa onucaHbl B Tabn. 7.14:
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Beog gaHHbX

| PervcTp anemerTa | Dncnnes I Macwravposate
Beon AaHHem | LWpmeoT I LseT I PacnonoxeHns
[[] Mapons

[ But yeenomnetua
YposeHs | YposeHs1

[ Bepeawit npenen [T Hiokrinit npenen

100
Perwctp PervcTp

KnaeuwaTypa

=

[ QK ] [ Omvera ] [ MpumernTs ] ’ Cnpaexa ]

Pwuc. 7.33. lNapameTpbl anemeHTa UncppoBon BBOA, BKNagka Beoa AaHHbIX

Tabn. 7.14. YHukanbHble napameTpbl anemeHTa Lincgpposon BBoa

Ha3BaHue
Ne CKpUHLIOT OnucaHue
napameTpa
1. Bknapnka BBop, AaHHbIX
Mpy HaNU4MM ranoyku,
[ Mapons OOCTYM K 9NEMEHTY 3aluMLLEH
1.1. Maponb Vposers |Yposers 1 naponem. Peannsauus
naponbHOro A4oCTyna onucaHa
Bn.9.4.
Mpy HanNU4MM ranoyku,
MOXXHO BbliOpaTh 6UT, B
KOTOpbIN OyaeT 3anuckiBaThCst
1.2. | but yBegomneHus [ BT yeenomnesmn Pbi BYA

3HayeHune BKI1 (1) B cny4vae
BBOZa HOBbIX AaHHbIX C
NMOMOLLbIO 3rieMEHTa.
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1.3.

BepXHUIN/HWKXHII
npegen

[] Bepoarit mpegen

g
Ul

Pervctp

[ Huermit mpegen

[

PerucTp

BepxHUi/HmxHUIA npegen
3HaYeHWn, KOTOPbIE MOXHO
BBECTU C MOMOLLbIO
anemMeHTa. BmecTto
(pUKCMPOBaAHHBIX 3HAYEHWIA
MOXHO yKa3aTb perucTpbl.

1.4.

KnasnaTtypa

Knasuatypa

Knasuatypa_1 X

£
(3
|
Ar

B
EBBE

Mpn HaNW4YMKU ranoyku,
MOXHO BblOpaTb BHELLHWUIA
BW BCMIbiBaOLLEN
KnaBuaTypbl, KOTOpas
NOSIBNAETCH NPU HaXaTuu Ha
3MeMEHT ¥ UCNosb3yeTca Ang
BBOAA 3Ha4eHui. [pu
OTCYTCTBUW ranoyku,
KnaBuaTypa NosiBNATLCS He
OyaeT; B 9TOM Ccry4ae BBOA
MOXXHO OCYLLeCTBNATb C
NMOMOLLbIO 3rieMeHToB BBog
ASCII cumBonos
(npegBapuTensHo TpebyeTcs
006aBnTb NX Ha 3KpaH K
HaCTPOUTb).
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7.5.2. TekcToBbLIV BBOA

Puc. 7.34. Apnblk 1 BHELWHWUI BMA, aNnemeHTa TeKCToOBbIN BBOA

OnemeHT TeKCTOBLIA BBOA VCMONb3yeTcs ANs BBOAA U 0TOOPaXKeHUS1 TEKCTOBbLIX 3HAYEHWI
npuBsi3aHHbIX perncTpoB. K anemeHTy MoXeT OblTb NpMBA3aH Kak oauH pernctp (otobpaxeHue
perucTpa 1, BBog 3Ha4eHus B pernctp 1), Tak u Aea (oTobpaxeHue permctpa 1, BBOA 3Ha4YeHUs B perucTp

2). [ins BBOOA KMPUIIIUYECKUX CUMBOJIOB BblGEpUTE B HACTPOMKAX SrieMEeHTa COOTBETCTBYHOLLYHO
KnaBsuartypy.

TunuyHble napameTpbl rpadUyEecKoro arnemMeHTa onncaHs! B . 3.7.

YHuKanbHble NapamMeTpbl afieMeHTa onucaHbl B Tabn. 7.15:

TekcToBRIi BEOY, u
PerncTp snementa | [Mcnned | LWpmepT | Lset | Pacnonox.ee—me|
Bua BeipasHusaHie
() cnesa ) caepxy
@ no ueHTpy @ no cepemHe
() cnpasa ) crnsy
r—
Mapons BuT yeenoMnetma
YposeHs
POl |yD°BEHb17v| BuT BUmMocTH
Knaewatypa
Knaewatypa_60007 -

888888888
S8d88804088
(alalalaralalalafala

AAAAAAAAOR
soseidnincy

l 0K I [ CmveHa ] | MpureHTs | [ Cnpaexa ]

Puc. 7.35. NapameTpbl anemeHTa TeKCcTOBbIM BBOZA, BKaaka Aucnnen
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Tabn

. 7.15. YHuKanbHble napameTpbl anemeHTa TeKCTOBbIN BBOA,

Ha3BaHue
napameTpa

CKpUHLWOT

OnucaHune

Bknagka BBog AaHHbIX

1.1.

Bua

Bua

=

WamernTs ...

[Npy OTCYTCTBUM Franoyku, aNeMeHT
He nmeeT coHa. Npu Hannunn —
MOXHO BblGpaTb (POHOBOE
n3obpaxeHue n3 wWabnoHoB
3aNeMeHTa C NMOMOLLbIO KHOMKM
N3meHUTb.

1.2.

BbipaBHMBaHme

BripaeHuBaHME

Cicnesa ) ceepxy
@ no ueHTPY @ no cepemvhe

) cnpasa ) cHwsy

FopvlsoHTaanoe N BEPTUKAlbHOE
BbipaBHUBaHne obnactu BbiBOAa
aneMeHTa

1.3.

Maponb

[ Napans

Ypoers | YPoBeHs1

MpHanu4MmMranoyku, OCTynK
3AMEeMEHTY 3alluLLIEH Naponem.
Peanusaumst naponbHOro gocryna
onucaHa B n. 9.4.

1.4.

BuT yBegomneHus

[7] Bt yeepomneHna

Mpw HanM4MM ranoykm, MOXHO
BblbpaTb 61T, B KOTOPbLIV OyaeT
3anucelBaTbCs 3HaveHne BKI (1) B
cnyyae BBOAA HOBbIX AaHHbIX C
NMOMOLLbIO 3rieMeHTa.

1.5.

But BugnmocTtun

[7] Bt BmamocT

Mpy HaNUUMM rano4vkM MOXHO
BbIOpaTh bUT, 3HAYEHME KOTOPOTrO
OyneT onpenensTb BUANMOCTb
anemeHTa (BbIKI — anemeHT
HeBuaum, BKIT—-anemeHTBMAaEH).
HesnanmocTtb HOCUT
hyHKUMOHAmbHbI XapakTep, T.€.
3NIEMEHT He pearmpyeT Ha
Ha)kaTue.

1.6.

Knaeuatypa

Knaewatypa
Knaewatypa_&0007 -

888888888
HHAASAAR NS

151515 #1515 F1 51
falalafafafafalalall]

Mpn HaNU4YMM rano4vkn, MOXHO
BblOpaTb BHELLHUI BUA
BCMNIbIBaOLLIEN KITaBUaTypbl,
KoTOpas NOSABNAETCS NpU HaxaTuu
Ha 3NIeMEHT M Ucnonb3yeTcsa Ans
BBOZJA 3Ha4eHwui. MpnoTtcyTcTBUM
ranoyku, KnaBmaTtypanosiBnsaTLCs
He ByaeT; B 3TOM cry4yae BBOf,
MOXHO OCYLLECTBNSATH CMOMOLLbI0
anemeHToB Beog ASCII cumBonos
(NnpegBapuTensHoO TpebyeTtcs
[00aBUTb X Ha 3KpPaH U
HacCTPOUTb).
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7.5.3. Onepauuu ¢ gaHHbIMKU

Puc. 7.36. Apnbik 1 BHELWHWI BMA aniemeHTa Onepauum ¢ AaHHbIMU

OnemeHT Onepauum ¢ AaHHbIMU UCMNOSb3YETCA A1 BbINOSHEHWS apuMeTUYECKUX onepaLmn
CO 3HaYeHeM permcTpa no HaXkaTuio Ha ANEMEHT.

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onncatbl B n. 3.7.

YHuMKanbHble NapamMeTpbl 3fIEMEHTa onucaHbl B Tabn. 7.16:

" =

Onepaunm c JaHHBIMK @

PerucTp aneme.-H'lal Oeiictene | Kronka | Uget | F‘acnonoxeﬂue|

FyHKLYA
@+ " i/ i@ MNpuceouTs
Cnepann 0
FopMaT
@ Dec ) Hex ™) Foat 71 Unsigned
[T Beparmia npegen [] Huscrmin npeen
Pervctp Pervctp

QK ][ CimaeHa ] MpUMEHTE

Puc. 7.37. MNapameTpbl anemeHTa Onepauuun ¢ AaHHbIMU, BKnaaka [dencreune
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Tabn. 7.16. YHukanbHble napameTpbl anemeHTa Onepaumm ¢ AaHHbIMU

Ha3BaHue
napameTpa

CKpUHLWOT

OnucaHune

Bknapka OenctBue

1.1.

OyHKUNS

PyHKLMA

- . - / @ MNpuceonTs

Cnepaqg 100

ApudmeTndeckas
onepauus,
npoussoaumMasi Hag
3Ha4YeHnem
NPMBS3aHHOTO perncTpa
C MOMOLLIbIO
3a1aBaemMoro 3HayeHus
onepaHga.

1.2.

dopmaTt

FPopraT

@ Dec Hex Float Unsigned

dopmart AaHHbIX, Hag
KOTOpbIMMU
npoussoaunTcs
onepauusi.

Dec - uenouncneHHbIn
3HAKOBbIW;

Float — c nnaBatoLei
TOYKOMN;

Hex —
LIeCTHaALaTEPUYHBIN;
Unsigned —
LlenIoYnCNEHHbIN
6e33HaKoBbIN (TONbLKO
NoNoXUTEnNbHbIE
3Ha4eHus).

1.3.

BepxHuit/HuxHWUiA
npegen

Bepxruwit npegen

BepXHWIA/HWXHMIA
npeaen 3Ha4YeHnn,
KOTOpbIE MOXHO
NONy4ynTb C NOMOLLbIO
anemMeHTa.
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7.5.4. BeBog ASCIll cumBonos

[=] [0

Puc. 7.38. Apnbik n BHewHu Bug anemeHta Beog ASCII cumBonos

OnemeHT BBoa ASCIl cumBonoB ucnonb3yetca Ans BBoaa cumaosnoB Tabnumubl ASCIl B aneMeHT
LindbpoBon/TekCTOBLIN BBOA, NPW OTCYTCTBUM B €ro HacTpovikax ranodku KnaBuartypa. Kogmposka

BBOOMMOIO TEKCTA onpenendaeTcd B HacTpomnkax LWpudTa anemeHTa.

TunnyHble napameTpbl rpauyeckoro afniemeHTa onncaHbl B . 3.7.

YHuKanbHble NapamMeTpbl 3rieMeHTa onucaHbl B Tabn. 7.17:

Tabn. 7.17. YHukanbHble napameTpbl aniemeHTa Beog ASCIl cumBonos

Ha3BaHue
napameTpa

CKpUHWOT

OnucaHune

Bknapka OenctBue

1.1. BBoa gaHHbIX

Beon maHHBD
ASCll cumeon () 21

Kog cumsona tabnuubl ASCII (B
LecTHagLUaTepuyHom gopmare),
BBOAMMOTO B PEMNCTP 3MeMeHTa
LlndbpoBoii/TekCTOBbIN BBOA.

101



http://foxtools.ru/ASCII%231252
http://foxtools.ru/ASCII%231252

71.6. nHamMmu4yeckoe nsobpaxeHue

o ¥ <& X1

Puc. 7.39. Apnbik 1 BHELLIHWIA BUA, 3aneMeHTa [luHaMnyeckoe nsodpaxeHue

OnemeHT [lnHamnyeckoe n3obpaxeHne ncnonb3yetcs Ana otobpaxeHns rpaduyeckoro ganna
B 3aBMCUMOCTU OT 3HAYeHUs NPUBA3AHHOrO pernctpa. IreMeHT MoXeT cogepXxatb 00 16-Tu
nepekrnovyaeMbix rpadnyeckmx dannos.

TunnyHble napameTpbl rpauyeckoro afniemeHTa onncaHbl B M. 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro afieMeHTa onucadsl B Tabn. 7.18:

Tabn. 7.18. YHuKanbHble napameTpbl ariemeHTa flIuHaMmmnyeckoe nsobpaxeHue

Ne | HasBaHue napamerpa | CKpPUHWOT \ OnucaHue

Bknagka U3ob6paxeHune

Ha aTon Bknagke Bblbupatotca rpacuyeckme annel anemeHta. ®ann UsobpaxeHue_0
COOTBETCTBYET 3Ha4YeHUH0 «0» NpuBsisaHHOro pernctpa, annsobpaxenuve_1—«1»unt.a.

JWHaMUYeckoe M3obpakeHne @

Perwctp anementa | WsoBpaxetve | Pacnonoxeruve

Wzobpaxerie_1 —

MzoBpaxermne_2

WzoBpaxeHne_3 ..#..
1 . Wsobpaxerme_4

m

WzoBpaxermne_5
WzoBpaxere_6
WMzoBpaxerne_7
WzoBpaxerme_8

WzoBpaxerne_3
WMzobpaxerme_10

WMzobpaxeqme_11 _ WsmeHuT:
[ T b | v
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7.7. OKHO

7.7.1. Bbl30B OKHa

Puc. 7.40. Apnblk 1 BHELHWI BUA 3neMeHTa BbI3oB okHa

OnemeHT BbI3OB OKHa ABNsSieTCs Hesu3ya/iu3upyemMbiM (T.e. He OToOpaxkaeTca Ha aKpaHe
naHenu) 1 UCNonb3yeTcs AN OTKPbITUSA/3aKpbITUS NOMb30BaTENbCKOro OKHa B 3aBUCMMOCTU OT
3HauveHus npuesisaHHoro 6uta (BKN/BbIKIN). KoopanHaTthl BEpXHen NeBow TOUKM OTKPbIBAEMOrO OKHa
COoBMagaT C BEPXHEN NIEBOM TOUKOWN AAHHOMO SfIEMEHTA.

TunnyHble napameTpbl rpanyeckoro afiemeHTa onncaHbl B . 3.7.

YHuKanbHble napamMeTpbl rpadynyeckoro anemeHTa onucaHbl B Tabn. 7.19:

Tabn. 7.19. YHukanbHble napameTpbl anemeHTa BbI3oB OKHa

Ne | HasBanue napamerpa | CKpPUHLLOT \ Onucanue

Bknapka OkHO

Ha aton Bknaake YKa3blBaeTCA HOMep OKHa, yrnpaBliAeMoro aJIieMeHTOM.

-

Brizoe okHa

Pervctp anemeHTa | OcHo | PacnonoxeHue

OrHo

|0 owHa: 1
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7.7.2. KHonka Bbi30oBa OKHa

OKHO 1

Puc. 7.41. Apnbik n BHewwHWI BUA aneMmeHTa KHonka Bbi3oBa OKHa
OnemeHT KHonka BbI30Ba OKHa 1CMOMb3yeTcs ANs OTKPbITUS UMW 3aKPbITUS BbIOPaHHOIO OKHa.
TunuyHble napameTpbl rpadnyECKOro ariemMeHTa onmcaHbl B . 3.7.

YHuKanbHble napamMeTpbl rpadynyeckoro anemeHTa onucaxbl B Tabn. 7.20:

o )

KHonka eciz0Ea oKHE @

Deitctene | Khomia | UeeT | Pacrmono:keHme

Onepauma © TEKYLLAM DKHOM

|0 okHa 1

PYHIKLIMA

Tun CmepeiTs oKHO -

KoopmHaTel oTipeITMA

_ 380

" 280

0K ][ OmagHa MpAMEHTE

Puc. 7.42. NapameTpbl anemeHTa KHonka BbI3OBa OKHa, Bknagka [lencreue
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Tabn. 7.20. YHukanbHble napameTpbl anemeHTa KHonka BbI30OBa OKHa

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
1. Bknapka OenctBue
Mpv HanUuuK ranoYku, AencTaune (nn.
1.3.) npon3BOaUTCS C TEKYLLUM
Onepauus ¢ ) 1P A yi
1.1. | Onepauma c TekyWwmM oKHoM OKHOM (HanpumMep, 3aKpbiTue
TEKyLWUM OKHOM
OTKPbITOrO OKHa, Ha KOTOPOM
HaxXoAUTCA KHOrMKa).
Homep oTkpbiBaeMoro unm
1.2. ID okHa 1D okra i 3aKpbIBAEMOro OKHa.
Beibop oencTeus, npon3BoAUMOro no
PYHKLIA HaXXaTM Ha KHOMKY —OTKPbITME UK
1.3. OyHKUNS Tun OTKpbITh OKHD ¥ 3aKpbITME OKHA.
KoopguHaTe! o TKpEITMA
14 KoopanHaTbl X 380 KoopamnHaTbl ieBOM BEPXHEN TOYKM
" OTKPbITUS v 280 OTKPbIBAEMOT0 OKHa B MUKCENSIX.
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7.8. PeuenTbl

Puc. 7.43. Apnblkn 1 BHELWHWI BMG 3aneMeHTOB YTeHune U3 peuenta/3anuck B peuent

OnemeHT YTeHue u3 peuenTa vcnonb3yeTcs AN 3an1cy B 3afiaHHbIe PerucTpbl NaHenu 3apaHee

NOLrOTOBMNEHHbIX 3HAYEHUN.

OnemeHT 3anucb B peLienT 1Cnonb3yeTcs Ans 3anucy TeKyLMX 3HaYeHW OAHUX PerncTpoB

naHenn B apyrue.

MHaekc BbIOpaHHOro B JaHHLIM MOMEHT pelenTa XpaHUTCs B CUCTEMHOM pernctpe PSWA40.

Mpumep paboTbl ¢ peuentamm npmeedeH B n. 9.6.

TunnyHble napameTpbl rpaduyecknx areMeHToB onncaHbl B N. 3.7.

YHuKanbHble NnapaMeTpbl 3rieMeHTa onvucaHbl B Tabn. 7.21:

Tabn. 7.21. YHUKanbHble napameTpbl aNeMeHToB YTeHne U3 peuenta/3anuck B peuent

Ne HasBauue CKpUHWOT OnucaHwue
napameTpa

Bknaoka [JaHHble

11 Uncno peuenTos | hono peuenos 1 Yumcno peuenToB, 4OCTYMHbIX AN
yrnpaBneHnst aNeMeHTOM.
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1.9. ®yHKuMN

7.9.1. ®YHKUMOHarNbHas KHomMkKa

Puc. 7.44. Apnbik 1 BHEWHWA BUA, dnemMeHTa PyHKUMOHaNbHas KHomMkKa

OnemMeHT ¢yHKLlMOHaJ1bHaH KHOMNKa npeacraBndeTt coboi KHOTKY, BO30eNcTBME Ha KOTOpPYtO
(Ha)KaTI/Ie, 3axaTtmne, oTnyckaHune u T.,El,.) npmnBoauT K BbINOJTHEHUIO 3a4aHHOIo Ha6opa OEeNCTBUN.
ﬂopﬂ,um( BbINONTHEHNA AENCTBUIA onpeagendaeTcda nopAagkom nx [J,O6aBJ'IeHI/I$I B 3JIEMEHT.

TunnyHble napameTpbl rpauyeckoro aniemeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.22:

I

%HK“HDH&HI}H&H KHOMNKa

PyHKLMA |KHunKE| I Upet I F'EIC!'IGJ'IDJK.EHHE.'|

-

[

KHomka |Haxarma

-

But BKTTPSE256
OTKpEITE OKHO
Chero 101
[eictene : OmHpeITs

Lpfaents

WareHnTs

¥oanuts

Bz

Mapone

&
Al

Boe

Bt BETT

But BBIKI
MHEEpTMPOBETE BT
KonupoeaTte GuT
Mepexoa Ha skpaH
MpMCEOMTE SHaYEHWE
KonwpoEaTe pervcTp
Beon ASCI cumeona
CTHpBITE OKHO
ZaKpeITe oKHD
YTeHWe w3 peuenTa
Janvce B pelenT
KonWpoBaTe rpynny perkcTpo
MaTemaniy. onepawm
MranopT C5Y

Iwcnopt C5V

Beizoe makpoca

| oK

] [ CmaeHa ] [ MpureHTE ] [ Cnpaeka ]

Puc. 6.45. NapameTpbl anemeHTa PyHKLMOHaNbHas KHOMKa, Bkragka ®yHKuus
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Tabn. 7.22. YHuKanbHble napameTpbl anemMmeHTa PyHKLMOHaNbHasa KHOMKa

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTtpa
1 Bknagka ®PyHKumA
Bbibop Tvna B3ammoaeincTeus ¢
KHOMNKOW, koTopoe ByaeT
NPUBOANTL K BbINOSHEHWUIO
3agaHHoro Habopa aencTBui.
He Haxara — gencrteus byayT
LIMKITMYECKUN BbIMNOMHATLCS MpU
HEHaXKaTon KHOIMKE;
Knonka [Haxa'la "]
He HaxaTa 3axara — gencreus 6yaoyt
1.1. KHonka Sa;a’;a LIMKIMYECKUN BbIMOMHATLCS,
roka kHonka ByaeT 3axara;
OTnyweHa — gencreus 6yoyT
OQHOKPATHO BbINOMHEHbINOCHE
OTMNYCKaHNA KHOMKW;
Haxarta — gencreus 6yayT
OHOKPAaTHO BbINOSIHEHbINOCIE
HaXKaTus Ha KHOMKY.
But BKI — nepeknioyeHne buta
- B
DyHeuma - MiHeepTupoeate Gut B COCTOSIHME BK“
Pervctp snemeqTa
YcTpohcTED
Mlee™  [Baymereute perucrp - But BbIKI — nepekntoyexne
BupT. cT. 0| Ampec 0
ouTa B coctosiHne BKII.
Pernctp
PSE - 256
[] D, amp.
MHuBepTUpoOBaTb OUT —
[ 0K ] [ Crmmena ] [ npﬂMEHIﬂTb] [ Cnpaexa ] I'IepeKJ'IlO‘-IeHI/Ie 6V|Ta B
MPOTWBOMOMOXHOE COCTOSHUE.
C Dyrkyma - Konupoeats Gur @
n VICOK PermcTp snemerTa
1.2. | BO3MOXHbIX A
l‘/‘l TBV”Z YeTpoicTen
p'e c MopT [BH)‘TDEHHHe DErHCTPbI -
BupT. cT. 0| Aapec 0
Pervctp
PSB - 300
[ D o KonupoBatb 6MT — NnpucBoEHME
) 3HavYeHus ogHoro buta
yoa
Yepoitcteo ﬂperMy.
Mopt I BHYTREHHIME PErvcTb -
BupT. cT. 0| Aapec
Pervctp
PSB - ADD
[ D amp.
0K ] [ Omvera ] [ MpurmerTs ] [ Cnpaska
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Mepexoat ...

() HauaneHelit skpaH
() Mpeasiaywmi sxpan

@) 1D sKpaqa 1

o

DyHELUMA - [Nepexog Ha 3kpaH @

MepexonHa3KkpaH—nepexoa
Ha BblOpaHHkIN 3KkpaH. MoXHO
yKa3aTb Nnbo Homep 3KpaHa,
nnbo cTapTOBbLIN 3KpaH
npoekTa, nnbo Ha
npeablgyLwmn otobpaxkaemblii
3KpaH.

DyHEUMA - [TpUCEOUTE IHaYEHNE
PerncTp anemeqta
YeTporicTeo
Mopt [BHyTpeHHue perucTpel -
BupT. cT. 0| Ampec 0
— MpucBouTb 3HaYEHNE —
PSW v 300 npuceoeHne 3agaHHOro
B D arp. 3HaYeHus BbIBPaHHOMY
SHaverme
i perncrpy.
100
[ 0K ] [ Omvera ] [ MpurMeHnTs ] [ Cnpaexa ]
Dynkuma - Konuposate peructp @
Perwctp anementa
Omeyna
VYetpoitcteo
Mopt [BHy'rpeHHHe pervcTpsl -
Bupt. cT. 0 Agpec 0
Peructp
PSW - 300
[] Dav. amp
3raveHve
Tun Word -
KonupoBaTtb peructp —
Kifa ) npunceoeHne 3Ha4eHnda ogHoro
CTpoiicTED
Mept [BHyTpeHHne perncTpsl - perMCTpa D'perMy.
BupT. cT. 0 Aapec 0
Peructp
PSW - 400
] L. amp
3raueHre
Ton Word =
0K ] [ Ommena ] [ MpyMeHnTE ] [ Cnpaeka

DyHeuma - Beog ASCI chmeona

ASCIl cumeon () 21

QK l l Cmena

Beoa ASCIl cumBona — BBoj
BbIGpaHHOro cumBorna 13
Tabnuupbl ASCII.
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| Omepems 0xM0 | Pacnonoxesme

OTKpbITb OKHO — OTKpbITME
BblOpaHHOro okHa. B pexunme
CKpbITO€e COAepXMMOE OKHa

1D ok-a 1 OyneTt HeBMANMBIM (HO Npu

Peaxvra 3TOM ByayT aKTUBHBbI

® Cuoe: @ Buawoe £ Hesoomcrveos HeBuU3yanuampyemble
anemeHTbl). Ha Bknaake
PacnonoxeHue MOXHO
BbIGpaTb KOOpAMHATLI BEPXHEW
NeBOW TOYKM OTKPbIBAEMOIO
OKHa.

DyHKUWA - 33KPLITE OKHO @
OrHo
D oxra- 1 3aKpbITb OKHO — 3aKpbITNe

oK ] [ Omaena ]

BbIOpaHHOro OKHa.

DyHKEUMA - YTeHWE W3 pelenTa

YTteHue u3 peuenta —

Poruetp anener | Harie NCMONb3yeTCs A5 3an1cK B
P;T:pf:;:::e”e““b“ 3afaHHble perucTpbl NaHenu
A om— - 3apaHee MOAroTOBMEHHbIX
Bupr. . o Amec - 3Ha4eHun. MNMpumep paboTbi €
E— peuentammnpueeneHsn. 9.6.
PSW - 256
[ OuH. zap.
PerncToel peuenta 3anuck B peuenT —
Pervere TR - MCMONb3yeTcs AN 3anmncu
TEKYLLUNX 3HAaYEHNA OAHUX
i’;j”j:”e 1 PEr1cTpoB MaHenu B Apyrue.
Mpumep paboTel € penentamm
npusedeH B n. 9.6.
[ 0K ] [ CrmaeHa ] [ MplMeHrTE ] [ Cnpaeka ]
DyHKuws - KonnposaTs fpynmy perncTpos ==

Agpec MCTONHAKE
YeTpoitcTeo

Mapt [Bﬂyrpennvle PErvcTPBl v
BupT. cT. 0| Ampec 0

Peructp
PSW - 300
] D amp

ADDEC HaSH3YEHUR
Yotpoitctso

Mopt [BHrrpeHHue pervcTpil -
BupT. cT. 0| Ampec 0

Pervctp
PSW 400
[ D amp

SHaverme
Kon-so 10/

QK ] [ OmeHa ] [ MpuMeHu T ] [ Cnpaska

KonupoBatb rpynny peructpos
— NPUCBOEHME 3HAYEHWIN OLHOW
rnocnenoBaTeribHOCTH
perncTpos apyron. 3agatTcs
agpeca HayarnbHbIX PerucTpoB
KaXxgow U3 rpynn u ux
KONMYecTBO.
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Oynkupa - Maremarika =
[— T —

Bun onepawi

@+ - B« D/
TMesbiit onepana
") KoHeTaHTa 0 Dec -

@ Pervcip PSW300

Mpassiit onepara
%) Korcranma

il |

@ Pervctp PSW4D0

[ e—— [T e—
100

Pernctp Peructp

oK | [ Omera | [ Mpawessms | [ Copaeea

MaTtemaTuny. onepauum —
MaTtemMaTm4eckmne onepaumnm
Hag OBYMS BbIGpaHHbIMU
perncTtpammu/KoHCTaHTaMu.
PesynbTat 3anuceiBaeTcs B
perncTp, BblibpaHHbIN Ha
Bknagke Pernctp anemeHTa.
MakcumanbHoe/MUHMManbLHoe
3HavyeHne No3BOoSAT
YCTAHOBWTb Npeaen 3Ha4YeHun,
KOTOPblE MOXHO NONy4YnTh B
pesynbTaTe onepauuu.

WranopTt CSW
AwcnopT CSV

MmnopT paHHbIX 13 CSV dainna
c USB flash B peructpebl
anemeHTa. lNpumep paboTsl €
CSV thanamu npueegeH B .
9.7.

OKCNopPT AaHHbIX 13 PETUCTPOB
anemeHTa B CSV pannHa USB
flash. Npumep paboTei c CSV
thannamunpueeneHsn. 9.7.

Beizos makpoca @

Makpoc

Wmg: Func1 -

Pexkum sbinonHesua

" MapannentHsiit

@ MocnegoeaTensHEIR

Bbi30oB MakKpoca — BbI30B
NoSIb30BaTENbCKOr0 Makpoca
Ha fa3bike C. Mpun
NpVBA3bIBAHUN K 9NEMEHTY
HECKOMbKUX MaKpOCOB MOXHO
onpeaenuTb PEXnM mx
BbINOSIHEHUSA —
nocnenoBaTtenbHbIA UK
napannenbHbIR.

1.3.

Maponb

‘ MNapone ‘

Mapone

YpoeeHs 1 -

BT orpaHityeHIAR PSB256

OrpanuueHne @

[NaponbHbIM gOCTYN
HacTpauBaeTcsa Ans Kaxaoro
JEencTBMA OTOeNbHO.

Mpwn Hannmuum rano4km Mapons,
MO>XHO BblOpaTb YpPOBEHb
aoctyna, HeobxoauMmbln Ans
BbIMOMHEHNS AaHHOr0
DencTBus.

Mpn Hanuunm ranoyvkn but
OorpaHuYeHuns, MOXHO yKasaTb
COOTBETCTBYOLNIA BUT.
[encteue Byaet BbINOMHEHO
TOSbKO B TOM CIly4ae, ecnu
AaHHbIN BUT UMeeT 3Ha4yeHne
BKI1.
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7.9.2. ®yHKUMOHanNbHasA obnacTtb

Puc. 7.46. Apnbik n BHEWHWI BUA, anemeHTa @yHKLUMOHaNbHaA obnactb

OnemeHT OyHKUMOHaNbLHaA 0bnacTb SBNSETCS HesU3yaausupyemMbiM (T.e. He oTobpaxaeTcs Ha
9KpaHe naHenu) u Mcnonb3yeTcs ANs BbINOMHEHWUS! 3afaHHbIX AEWCTBUIA Npu onpeaensieMbix
nonb3oBaTtenem ycrnosusax. [JecTBusi BbINOMHAKTCS TONBKO B TOM Crlyvae, eCrnv OTKPbIT 3KpaH, Ha
KOTOPOM PacCrONOXeH 31EMEHT.

O6pamume sHUMAHue, YTO 3NIEMEHT aKTUBEH TONbKO B TO BPEMS, NMOKa OTKPbIT 9KpaH, Ha
KOTOPOM OH pacnosioxeH. Mpu Heo6Xx0AMMOCTU BbINOSTHEHWS AeCTBUIN B HE3aBUCUMOCTYM OT OTKPLITOrO
3KpaHa, cnefyeT caenaTb ANeMeHT rnobanbHbIM.

TunnyHble napameTpbl rpauyeckoro afnemeHTa onncaHbl B . 3.7.
Cnuncok gencTBui, AOCTYMHLIX ANS 3fieMeHTa, NpuBeaeH B 1abn. 7.22.

YHuKanbHble NapameTpbl rpadnyeckoro afieMeHTa onucadsl B Tabn. 7.23:

i )

TyHELMOHANEHAA oBnacTe @
Pexm | Pynumn | Pacnonosxerme
Yonoswe sanycka
@ Mepexon Ha SKPEH 3NeMeHTa

BuT ynpaenenna
Lhaken (e}
HenpepeieHo
MNocne sarpyski NpoeKTa

[Nocne BRMOYEHMA NAHENW

[ oK ]| Omaena | [MNprMeHnTE Cnpaeka

Puc. 7.47. NapameTpbl anemeHTa PyHKLMOHaNbHas obnacTtb, Bknagka Pexum
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Tabn. 7.23. YHuKanbHble napameTpbl anemeHTa PyHKLMOHaNbHas obnactb

HasBaHue
napameTpa

CKpUHLWOT

OnucaHue

Bknagka Pexum

11

Ycnosue 3anycka

Yeonoewe JANyCKa

@ Mepexoa Ha SKpaH SNeMeHTa
BuT ynpaeneqKA
Lmkn (cex.)
HenpepelgHo
Mocne sarpyskK NpoekTa

Mocne BknoYSHWA NaHEM

MomeHT, B KOTOpbIZ OyayT
BbINOMHATLCA AENCTBUSA, NPUBA3AHHbIE
K aNeMeHTy.

I'Iepexo.q Ha 3KpaH 3fieMeHTa —
AENCTBUS BbINONHATCA NpunKaxxgom
nepexone Ha 3KpaH, Ha KOTOpPpOM
pacnonoXeH 3JfIEMEHT;

buTt ynpaBneHus — gencrTeng
BbINOSHAOTCS KaXablv pas, Korga
BblOpaHHbI OUT NPUHMMAET 3Ha4YeHne
BKIJ1 (pexxum MepeaHnin hpoHT) nnu
BbIKJ1 (pexnm 3agHui opoHT);

LUnkn — gencreusi BbINOMHAKOTCS C
3aaHHOW NepMOANYHOCTLIO (B
cekyHgax). MNpu Hannyum ranoykmn bes
nepBoW nay3bl NepBbIvi pa3fencTene
OyaeT BbIMNOMTHEHO B MOMEHT
BKIMIOYEHUSI MaHenn, Npu oTCyTCTBUN —
cnycTa 3agaHHoe BpeMs. MoxHO
ykasaTb OMT ynpaBneHusi, KOTOpPbIV
OyneTt octaHaBnNmMBaTh (NO 3HaYeHne
BbIKI1) 1 3anyckatb (no 3HaueHuto BKIT)
BbIMNOJIHEHWE OENCTBUN;

HenpepbIBHO — oencTBus
BbIMOSMHATCA HenpepbiBHO. MOXXHO
yKasaTb OMT ynpaBneHusi, KOTOPbIN
OyaeT octaHaBnMBaTh (MO 3HaYeHne
BbIKI1) n 3anyckatb (no 3HaveHuto BKIT)
BbIMOMNHEHNE AENCTBUN;

Mocne3arpy3kunpoekra—1encTeus
BbIMOMHATCA NOCe 3arpy3ku NpoekTa
B NaHesb;

lMocne BKNOYEHUSA NaHenn — 0encTBIS
BbIMOJTHAOTCS NMOCIE BKITOYEHNS
(nepesarpysku) naHenu.
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7.10. M'ncrorpammsli

7.10.1. F'mcTorpamma nocnenoBaTeNnbHOCTU PErNCTPOB

i,

.||L

Puc. 7.48. Apnblk 1 BHeWHU BUA anemeHTa F’Mctorpamma nocriefqoBaTesibHOCTU PermcTpoB

OnemeHT M'McTorpamma nocneaoBaTeNbHOCTU PEFUCTPOB UCTONbL3YETCS ANs rpacduyeckoro
OTOOPaXXeHWs1 3HAYEHUI rpPynnbl NocneaoBaTeNbHbIX PErMCTPOB.

TunnyHble napameTpbl rpauyeckoro anemeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro sfieMeHTa onucadsl B Tabn. 7.24:

e "

M crorpamma NoCNEJOBEATENBHOCTH PETMCTROE @

| PervcTp snemenTa | | MCTOrpaMmMa | Uget | F‘amunmwe|

HanHes
Foprat
Ywcno pervcTpos
~1 Dec
[wanaszoH
" Hex
Marcurayma 100
) Foat
Mirirayra 0 @ Unsigned
Twn rpadmka
7 M ) Tourknm @) Cronfues

0K ] l OmaeHa [MpraeHATE Cnpaeka

Puc. 7.49. NapameTpbl anemeHTa M'ncrorpamma nocnegoBaTesibHOCTU PerMcTpPoB, BKIaaka
Mctorpamma
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Tabn. 7.24. YHukanbHble napameTpbl anemeHTa Muctorpamma nocnenoBaTenbHOCTU PerucTpoB

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTtpa
1. Bknagka Nmcrtorpamma
Yncno pernctpos, 3Ha4YeEHNS
1.1 Hucno Y KOTOpbIX OTOOpaXaroTcH
L. PerucTpos MCNo pervcTpoE p P
3MNEMEHTOM.
MwanasoH
Marcanaym 100 BepxHas n HUXHAS rpaHmLa
1.2. [Onana3oH 3Ha4YeHU, oTobpakaeMbIx
MiaHray™ 0 3NEeMEHTOM.
FopmaT
Dec
Hex dopmaT gaHHbIX,
1.3. dopmart b 4
oToOpaxaembIX SNIEMEHTOM.
Float
@ Unsigned
Tun rpadiaka .
1.4 Tun rpadouka Tun oTobpaxeHns 3Ha4YeHUn
G P TMiaHmm Taouki @) Cronbus DErnCTPOB.

115




7.10.2. Tuctorpamma Nnpou3BOSbHbLIX PErMCTPOB

i,

.||L

Puc. 7.50. ApnbIk 1 BHeLWWHUN BUA anemeHTa F’McTtorpamma npon3BoOibHbIX PEerucTpoB

OnemeHT [McTorpamMMa NPOU3BOMbLHLIX PErUCTPOB WCMONb3yeTcss Ans  rpaduyeckoro
OTOGPaXEHMS 3HAYEHUI PYNbl NPOM3BOSIbHLIX PErMCTPOB.

TunnyHble NapameTpbl rpadUYecKoro anemMeHTa onvcaHbl B n. 3.7.

YHuKanbHble napaMeTpbl rpadpnyeckoro anemMeHTa onucaHsl B Tabn. 7.25:

i )

MMcTorpamma NponsBCABHEX PETMCTROE @

NanHeie |Fuc1'or|:-amma | UgeT | Pacnunoxmue|

Crmcok perucTpoe:

0&0 ([

1 ] SEMTE
2 &[]
Hofiasnts rpynny

WzmeHrTe

¥ oanuTe

Beepx

[ 0K ][ Cimaeta ] MpureHTs

Puc. 7.51. NapameTpbl anemeHTa M'McTtorpamma npousBonbHbIX PErMcTpoB, Bknagka fJaHHble

116



Tabn. 7.25. YHukanbHble napameTpbl anemeHTa NMcTtorpamma npousBoSibHbIX PEermcTpoB

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
Bknagka [JaHHbIe
1. y
HaatoviBknagke (cm. puc. 7.51) BbibupatoTcs permcTpbl, 3Ha4eHMSA KOTOPbIX 6yayToTo6paxaTtbea
3NEMEHTOM.
2. Bknagka Nmcrorpamma
OwanazoH
Makcunaym 100 BepxHsia u HXHAS rpaHuLa
2.2. InanasoH 3Ha4YeHU, oTobpakaemMbIx
MuHinaym 0 AJIEMEHTOM.
dopmat gaHHbIX,
Popmat oToOpaxaembIX 3NIEMEHTOM:
Dec Dec — LieNnoYnCeHHbI
Hese 3HaKOBbIN;
2.2. dopmart y o
Float Float—cnnagatoLiel TO4KON;
[a] o
Hex—luecTHaguaTepuyHbIi;
@ Unsigned Unsigned — LienoYncrneHHbIin
6e33HaKoBbIM (TONbKO
NONOXUTENbHbIE 3HAYEHUS).
Tian rpadika .
Tvn oToBpaxeHns 3Ha4YeHNI
2.3.| Twvn rpaduka M Tourm @ Cronbus:

PErmcTpos.
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7.11. UHcTpyMeHTbI Aucnnen

7.11.1. OaTta

2
2015 £ 07/ 13

2015 -07-13

Puc. 7.52. Apnblk 1 BHelWWHUX BMA anemMeHTa [laTta

OnemeHT [laTa ncnonb3yeTcs Ana otobpaXKeHns Ha 3KpaHe NaHenu Tekywen gaTel. MNpouecc
N3MEHEHMS CUCTEMHOIO BpEMEHM NaHenu onucaH B n. 9.3.

TunnyHble napameTpbl rpauyeckoro afniemeHTa onncaHbl B . 3.7.

YHuMKanbHble NapameTpbl rpadmnyeckoro anemMeHTa onucaHbl B Tabn. 7.26:

Tabn. 7.26. YHMKanbHble napameTpbl aniemeHTa [laTa

Ne HasBaHue CKpUHLWOT OnucaHwue
napameTpa
1. Bknagka Oarta
Cmink
11. | Ctuns @ 20010 /9711 CDOpMaT aaTbl (Tl/lrl pasgenutensa
pas3pagoB Aathl).
2001-5-M
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7.11.2. Bpemsa

&
14452149
14 52 4%
Puc. 7.53. Apnbik n BHELWHWI BuA anemeHTa Bpems

OnemeHT Bpemsa ncnonb3yetcsa Ans oTobpaXXeHnsa Ha SKpaHe NaHenn CUCTEMHOIO BPEMEHM.
lNpouecc nameHeHna CUCTEMHOIO BpEMEHW naHenn onucax B n. 9.3.

TunnyHble napameTpbl rpanyeckoro afniemMeHTa onncatbl B M. 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.27:

Tabn. 7.27. YHuKanbHble NapameTpbl ariemeHTa Bpems

Ne | HazBaHue napametpa \ CKpUHLWOT \ OnucaHue
1. Bknagka Bpems
Cmane

11, CTUnb @12/34/56 dopmart BpeMeHu (Tvn pasgenurtens
127456 pas3psiAoB BPEMEHMW).
CenyHab

1.2. CekyHabl ® Tokasam HacTpoiika 0ToBpaxeH!st cekyH.

CrphITE
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7.11.3. 3ymmep

Puc. 7.54. Apnblk 1 BHELWIHWIA BUA 3rieMeHTa 3ymmep

AnemeHT 3ymMmMep SBNSETCA Hesu3yausupyemMbiM (T.€. He oTobpaXkaeTcs Ha akpaHe NaHenn) n
ncnonb3yeTcs ANs ynpaBreHns 3ByKOBbIM CUTHArIoOM C MOMOLLLbIO MPUBA3AHHOTO K 3f1eMeHTY buTa.
Korga 6ut npnHmumaet 3HaueHune BKI1 - symmep BritovaeTcs, koraa BbIKIT - oTkntouaeTcs.

O6pamume sBHUMaHue, 4T0 3BYKOBOW CUrHamn cpaboTaeT TONbKO B Cry4Yae 0TobpaxeHus akpaHa,
Ha KOTOPOM PacnosioXeH AaHHbIA 3NEeMEHT.

TunnyHble napameTpbl rpauyeckoro afniemeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro afemMeHTa onucaHbl B Tabn. 7.28:

Tabn. 7.28. YHuKanbHble napameTpbl anemMmeHTa 3ymmep

Ne | HazBaHue napametpa \ CKpUHLWOT OnucaHue
1. Bknagka 3ymmep
Pera
@ 0 i
1.1. Pexum BHOKPETHEI Twn 3ByKkOBOroO cuMrHana
HenpepisHkii
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7.11.4. fpkocTb noacBeTKU

ApKOCTL ROACBETKH -

Puc. 7.55. Apnblk n BHELWHUIW BUA arnemMeHTa ApKOCTb NOACBETKU

OneMeHT FpKoCTb NOACBETKM ABNAETCS HesU3ya/u3upyeMbiM (T.e. He 0TobpaxaeTcs Ha aKpaHe
naHenu) n ucnonb3yeTcs AN OTKMIYEHUS peXuma 3acTaBKkuM C NOMOLLbIO NMPUBA3AHHOMO K 3NeMEHTY
outa. Korga 6ut npmHumaeTt 3HaveHme BKJ1 — naHenb BLIXOAUT U3 pexrma 3acTaBkm (mpomcxoguT
BO3BpaLLEeHNe Ha 3KpaH, OToOparkaeMbI nepes NepexofoM B PEXUM 3aCTaBKu).

O6pamume sHUMaHue, 4YTo Ans paboTbl 3aNemMeHTa B HacTponkax npoekTa (Bknaaka O6wme)
AOMmkHa ObiTb BKNtoYeHa 3acTtaBka (Bbiknountb noacBeTKy mnv NokasaTb 3KpaH).

TunnyHble napameTpbl rpauyeckoro aniemeHTa onncaHbl B . 3.7.
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7.12. NMpubopbl

7.12.1. Wkana

=0

Puc. 7.56. Apnblk n BHeWHW BUA anemMmeHTa Lkana
[JaHHbIN3aNIEMEHT UCNONb3YeTCA AN 0TOBPaXKEHNS Ha dKpaHe NaHeNV WKanbl.
TunuyHble NnapameTpbl rpadnUyeCcKoro afieMeHTa onncaHbiBn. 3.7.

YHUKanbHble NapameTpbl rpaduyeckoro aneMeHTa onvcaHsl B Tabn. 7.29:

i o

kana @

kana | PacmonoskeHme

Cmine

T MopwzonTansHe () Cnesa | Cnesa/Beemx

@ BepTrancHeIA ) Cnpasa ) Cnpasa/Beepx

) KpyroBai " Ceepuy ' Cnega/BHiz

T ¥ epyra " CHasy | Cnpaea/Brus

LeHa geneHmi

@ Bneso () Brpaso OcHOBHaR WKana 6 [=

[7] Crpeime pamicy ononHT, wKkana 3=
er I -

[ QK ][ Cimaeta ] MpuMeHnTE

Puc. 7.57. NapameTpel anemenTa Wkana, sknagkalllkana
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Tabn. 7.29. YHukanbHble napameTpbl anemeHTa Lkana

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTtpa
1. Bknagka Lkana
Cmvne
[opM3oHTANEHEIA I Cnesa () Cnesa/Beepx BVlﬂ, wKansl (BepTVIKaJ'IbHaSI
1.1. CTunb @ BepmansHeii Crpasa Crpasa/Beepx ropu3oHTarnbHas, Kpyrosas n
Kpyroson Ceepxy Cnesa/BHis 7.0 )
I kpyra CHiazy Cnpasa/Bris e
HacTpoiika konnmyecTea aeneHun
Uetia nenerui OCHOBHOW 1 OOMNONMHUTENBHOMN
@) Breso Brpaso OCHOBHER WKana 6= LKanbl, Bb|60p LBeTa LUKanbl,
1.2. | LleHa peneHun CKpEIT pamiy Tlononaur. weana = BKITIOYEHUEe/oTKI0YeHne
rpaHunLbl LWKanbl, HACTPOWKA
o - PaHuL ; HACTp

pacnonoxeHuna rpaHnlbl WKanbl
W ONWHbI OENEeHWI LWKarbl.
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7.12.2. JluHenkKa

Puc. 7.58. Apnbik n BHELWHWIA BUA aneMeHTa JInHenka

OnemeHT JIuHemnka “cnonb3yeTcs Ans BU3yanbHOro 0TOBPaXeHNs YNCTIEHHOTO 3HAYEHS
NPVBA3AHHOTO PErMCTpa COBMECTHO CO LLKanoMn.

TunnyHble napameTpbl rpauyeckoro afniemMeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl afieMeHTa onucaHbl B Tabn. 7.30:

P )

NuHeika @

Peructp snemeqHTa | Wkana | UgeT I F‘ac:nonoxewe|

Bun JanonHeHwe kana
@ Beepw/Brpaso Bepormil npegen : U 4
i HetxcHwid npenen 10 %
[ (1 Brnz/Bneso
CcHoeHan wikana 3

- _ Penm |
[ Poom | omer weme

HaHHbe
Makciayna 100 PSW256 [C] Peructp
MuHara O PSW256 [] PervcTp

QK ][ CmaeHa ] MpUMEHNTE

Puc. 7.59. NapameTpbl anemeHTa JInHenka, sknagka LWkana
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Tabn. 7.30. YHuKkanbHble napameTpbl anemeHTa JiuHenka

HasBaHue
Ne CKpUHWOT OnucaHue
napametpa
1. Bknapka LWWkana
Bun JanonHeHue
@ Beepx/Brpaso OpveHTauuns anemeHTa
1.1. Bupg Bots,/Bneso (TopusoHTanbHasn/BepTukanbHas)
W HanpaBneHne 3anofiHeHus.
Pexaan
| lkana
BepxHwit npeaen 50 % Mpn HaNUYMM rano4vkn, MOXHO
192, lkana HyokHWA Mpeen 10 % HaCTPOMUTL rPaHuLpI LWKanbl (B
MPOLEHTax OT pa3mepa 3feMeHTa)
OcoHan wkana 3 1 KOSIMYECTBO ee AeNeHuiA.
HononHuT. wKana 1
Tun oToGpaxaembIx OaHHbIX U
Datrioe BEPXHUN/HWXHWIA Npeaen
Popmar | Dec - 3Ha4YeHnn, oTobparkaeMbIxX
1.3.| [daHHble Macmap 100 S Pernop | NEPEMEHHbIX. BmecTto )
hMKCUPOBAHHbIX 3HAYEHUI MOXHO
MmO PSW257 Pervctp yKa3aTb COOTBETCTBYHOLIMNE

perncTpbl.
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7.12.3. AHanoroBbI gucnnewn

Puc. 7.60. Apnblk 1 BHELWWHWIW BUA arieMeHTa AHanoroBbIin gucnnen

AnemeHT AHanoroBbIN gUcnnen ncnonb3yetTcda an 0T06pa)KeHV|F| Ha dKpaHe naHesin 3Ha4YeHnsa
npnBA3aHHOIO perncTtpa B aHanorosom suae.

TunnyHble NapameTpbl rpacdUYecKoro anemMeHTa onvcaHbl B n. 3.7.

YHuKanbHble napaMeTpbl rpadpnyeckoro anemMeHTa onvcaHsl B Tabn. 7.31:

s )

AHanoroeeld gucnaei | EZ |
Pervctp anementa | dncnnei | MapameTpti I UgeT | Pac.nonmmaﬂne|
[¥] Texer
[T] MynemasbmHB
Instrument -
[ LIJqu:uT] [CTI-‘IJ'Ib LWpKUhTa Asbiki
BripaBHWEEHWE Buo
_ _ Tnorumesnt
) cnesa () ceepxy
@) no ueHTRY @ no cepemHe
i) cnpaea i) cHusy
[ OK ] [ OmaenHa l [ [MpireHrTE ] ’ Cnpaexa ]

Puc. 7.61. NapameTpbl aneMeHTa AHanoroBbIn gucnnen, sknagka Qucnnen
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Tabn. 7.31. YHuKanbHble napameTpbl ariemeHTa AHaNnoroBbIN AUCNen

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
1. Bknagka OQucnnen
7] Texer TeKCT anemeHTa, HacTPOMKM
My TMASEMHEIR ero LlJplll(bTa N CTUN4A. I_Ipl/l
AHanoroseIA gacnnei Hannynm ranmoyku
1.1. TekeT -
MynbTUA3bIYHBIN, TEKCT
(ipner) (Comeupem 3rNeMeHTa 3afaeTcs B MEHI0
A3bIKK.
BeipaeHueaHue
cnesa J— ["lopu3oHTanLHoe 1
BepTuUKanbHoe
1.2. | BblpaBHMBaHME P
@ ouenpy @ o cepemae BblpaBHUBAHME TEKCTA
anemeHTa.
crpagea CHM3Y
Bup
et
doHoBOE n3obpaxeHune
1.3. Bug P
anemeHTa.
TR
2. Bknagka MapameTtpbl
dopmart oTobpaxaembix
JAaHHbIX.
Dec - ueno4ncneHHbIn
3HaKOBbIN;
Fopmat Float — c nnasaoLen
2.1. CDOpMaT @ Dec Hex Float () Unsigned

TOYKOW;

Hex — wecTHaguaTepuyHbIi;
Unsigned — Leno4ncneHHsoii
6e33HakoBbIN (TOMbKO
NONOXMUTENbHbIE 3HAYEHNS).
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HanpaeneHe
Mo yacosoi
HanpasneHue [MonoxeHne TOYKM oTcYeTa
p @) MNpomve yacosoi 3MeMeHTa.
lllkana
TonwmHa cTpenki 1 TonwwmHa ykasaTtens u
KOJin4eCcTBO D,e]'leHVIVI
Lkana Y
7 OCHOBHOU U
OcHOBHaRA WKana .
OOMNONMHUTENTbHOW LWKanbl.
OononHuT. weana 2
Bri6op ananasoHa
oTOOpaXxaemblx 3Ha4YeHUIA, a
Takke 3Ha4YeHnn BepxHen/
Mpegene! .
Makcunayma 100 MuHunayma 0 HUXHEen rpaHVILI,bI
ﬂpeﬂen bl | Huxn. npepynpesxa. 2 7 Bepi. asap. 50 I'Ipeﬂyrlpe)K,D,eH nan aBapMVl
| Beport. npepynpexcn. 30 7 Huok. asap. 10 3Hal‘|eHMﬂ ﬂpeﬂyﬂpe)Kﬂ,eHMVI
1 aBapun 3agarTcs He
AvanasoHamu, a
pPacCToOAHUAMM OT TOHKU
OTCYeTa dJieMeHTa.
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7.12.4. KnanaH

Puc. 7.62. Apnblk 1 BHewWHW BUA anemeHTa KnanaH

OnemeHT KnanaH npegHasHaveH ans otobpaxeHus Ha dKpaHe naHenu COOTBETCTBYIOLLErO
YCTPOWNCTBA M NEPEKITHOYEHUS COCTOSHNA NPUBA3AHHOIO K HeMy 6uTa. B coctosHum BbIKIT knanaH
ABNSAETCH CTaTU4ECKMM 3NIEMEHTOM, B COCTOsIHUU BKJ1 — aHMMUpOBaHHbIM (C aHMMaLmen Te4yeHns

XNOKocTn).
TunnyHble napameTpbl rpauyeckoro afniemeHTa onncaHbl B . 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.32:

-

Knanaw =]

Pervctp anemeHTa | Knanan |D':upocm | Lget I Pacnunoxe.-ﬁnel

Bun

L]

JarpeIT
MaMeHUTE BIA

BuGnuoTeka

CoopaHnTe Bug

Harpas neHue TeveHnA
@ Mpamoe (71 DBpaTHoe

Deiictene
(7 BKN ) BBIKI @ Wreepoua () BETT, noka Hakat

[ 0K ] [ Cimaeta ] [ MNprMeHnTE ] [ Cnpaska

Puc. 7.63. NapameTpbl anemeHTa KnanaH, Bknagka KnanaH
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Tabn. 7.32. YHukanbHble napameTpbl anemeHTa KnanaH

HasBaHue
napameTpa

CKpUHWOT

OnucaHune

Bknagka PerncTtp anemeHTa

1.1.

KnanaH

KnanaH
YeTpoitcTeo

Mopt | BHyTpeHHIE perncTps! -

Bupr. cT. 0| Ampec

Peructp
PSB - 256
OnH. aap.

Bbibop peructpa anemeHTa. Cm.
n. 3.7.1.

1.2.

AHnmaums

| Teuenne xuaoKocT
YoipohcTso

Mopt | BHyTpeHHWe pervcTpbl -
BupT. cT. 0| Aapec

PerucTp
P5B - 257

Mpun OTCYTCTBMM ranoyku, B
coctosiHnun BKI1 anemeHT
SBNSETCA aHUMMPOBaHHbBIM. [pu
HanNM4yMn rano4kun, MoOXHo
BbIOpaTb perucTp, KOTOpbIN
ynpaBnsieT 3anyckoM aHuMaLmu.

Bknagka KnanaH

2.1.

Bun

Bun
3aKpeIT -

Wsmernts sua
BuBinuoTexka
CoxpaHnTs Bua

BHelHWM BUa knanaHa B
coctosiHuax BKJ1/BbIKII.

2.2.

HanpasneHwe
TeYyeHus

HEI'IDEBHE-'HHE-' TEYEHHMA

@ Mpamoe OdpaTHoe

MNocnepoBaTenbHOCTb
oTOOpaXxeHns kKaapoB aHUMaLMW.

Mpamoe: 1-2-3
O6patHoe: 3-2-1

2.3.

Henctene

[efctene

BKI BEIKI @ Hueepowa BEI, noka Haxar

[encraune, BbINONHAEMOE MpK
Ha)KaTuUM Ha SJIEMEHT:

BKI-nepekntoyeHne butas
cocTtosiHme BKIJT;

BbIKIN-nepeknioyeHne butas
cocTtosiHme BbIKIT;

MHBepcua — nepekntoyeHne buta
3remMeHTa B COCTOsIHMeE,
NPOTUBOMONOXHOE TEKYLLEMY;
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BKIl, noka Haxar -
nepeknioyeHne butaecocTosHme
BKI1 Ha Bpems 3axaTus
anemMeHTa, nocne OTnyckaHusa —
nepeknyeHne B COCTOSHME

BbIKI1.
Bknagka CKopocTb
KoHcTaHTa
@ PervcTp PSW257
MiaHryma o
3.
Marccunym 100

Bbi60op ckopoCTV CMeHbI KaapoB aHMMaLum anemeHTa. MoxHo 3agaTb NOCTOSIHHYH CKOPOCTb M
ykasaTbpernctp. BoBTopomMcnyyae MoXXHO OrpaHMynTb AnanasoH ero3HavyeHnin. CkopocTb
N3MepseTCs B OTHOCUTESNbHBIX eanHuLax — 3Ha4YeHusl, 6nnskme K MMHUMYMy, COOTBETCTBYHOT
MEeAJIEHHON CKOPOCTH, BIIM3KME K MaKCUMYMY — ObICTPON.

7.12.5. Kanan/Hacoc/BeHTunstop

Puc. 7.64. Apnbikn 1 BHeWwHW Bug anemeHToB KaHan/Hacoc/BeHTunarop

AnemeHTbl Kanan, Hacoc uBentunaTtop npegHasHayeHbl Ans 0TO6paxeHUs Ha aKkpaHe naHenu
COOTBETCTBYIOLLMX YCTPONCTB. B coctosiHnn BbIKIT oHu siBnseTca ctatudeckumu anemeHTamu, B
cocTosiHuu BKIT —aHnMupoBaHHbIMU.

TunuyHble napameTpbl rpadUYEecKnX 3NeMeHTOB onucaHbl B N. 3.7.

YHVKanbHble NapaMeTpblrpaddnyecKkmx aNeMeHTOBMAEHTUYHbINapaMeTpamaneMeHTaKnanaH.
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7.12.6. OBuratenb

Puc. 7.65. Apnblk 1 BHELWHWUIA BUA anemMeHTa [iBuratenb

AnemeHT [1BUraTenb npeaHasHayeH ans oTobpaxeHns Ha akpaHe NaHenn CooTBETCTBYHOLLLErO
yctponcTtea. B o6oux coctosiHusix (BKI/BbIKIT) anemeHT aBnsieTcs cTaTU4eckum.

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onncatbl B n. 3.7.

YHuKanbHble NapameTpbl rpacdnyecKkoro anemMeHTa onvcaHbl B Tabn. 7.33:

Tabn. 7.33. YHMKanbHble NapameTpbl anemeHTa [iBurarenb

Ne | HasBaHue napamerpa | CKpUHLIOT \ OnucaHue

Bknagka U3obpaxeHue

Bun

@ BKI
“) BHIKI

1. WsmeHuTs Bun,
BuwbnmoTexa |
| CoxpaHaTe Bln |

Ha aTon Bknagke MOXHO BbibpaTh M306paxeHns anemeHTa B coctossHusax BKI v BbIKITun3

WabnoHOB aneMeHTa unm BubNMoTEKN INEMEHTOB, a Tak Xe COXPaHUTb TEKYLLME HaCTPONKU
anemeHTa B 6ubnnoTeky anemMeHToB.
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7.12.7. EMKoCTb

Puc. 7.66. Apnbik n BHELWHWI BUA, anemeHTa EMKocTb

OnemeHT EMKOCTb npefHasHayeH ans otobpaxeHus Ha aKpaHe naHenu CooTBETCTBYIOLLEN

yCTpOIZCTBa N 3Ha4YeHnda NnpmnBA3aHHOro pernmcrpa.

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onuncatbl B n. 3.7.

YHuMKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.34:

P

Emkocte @
lkana | Lget I PacnonoxeHwe
Peructp snemeqTa | Ipanason Bun
Marcurayma 100 MiaHurayma 0
[ NepemerHan PSW256 [ Nepemernan | PSW25E
AEapwA
Marcumayma MiaHurayma
Mak cumyna 100 MiaHIARy™ 0
[ Nepemennan 4 [C] NepemetHan el
() MuraTs GeicTpo @ Murats MeLneHHo
[ 0K ] [ OmaeHa ] [ [prMeEHATE ] [ Cnpaeka ]

Puc. 7.67. NapameTpbl anemeHTa EMKocTb, Bknaaka [invana3oH
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Tabn. 7.34. YHukanbHble napameTpbl anemeHTa EMkocTb

Ha3BaHue
Ne CKpUHWOT OnucaHue
napameTtpa
1. Bknagka lJnana3oH
BepxHAa/HWXKHASA rpaHuua
oToOpaxaeMmblx 3NIEMEHTOM
Makcaym 100 s L 3HayeHui. BmecTo
1.1. [nanasoH .
— e — PMKCMPOBAHHBIX 3HAYEHWN
MNepemerHan PSW256 MepemenHan | FSWW256
MOXHO yKasaTtb
COOTBETCTBYHOLLME PETUCTPBI.
Mpn HaNU4YMK ranoyku,
| Asapwa
rosfioca 3anosiHeHus
V| Markcimym o | MuHiamym AreMeHTa 6yneT MuUraTb C
Marcumym 00 Mewm 0 BbIOPaHHOWM CKOPOCTbLIO MpU
1.2. ABapus —— — BbIXoe 3a yKa3aHHble
nEpBME!HHaH F o L0 nEpBME!HHaH FoiV.Lohb
rpaHnubl. Bmecto
PMKCMPOBAHHBIX 3HAYEHWI
Murats BeicTpo @ Muwram menneqHo
MOXHO yKasaTb
COOTBETCTBYHOLLME PETUCTPBI.
Bknaaka Bupg,
2.
HaaTor Bknagke BelbnpaeTca nsobpaxeHue anemeHTa (M3wabnoHoB anemeHTa unm onbnmorexku
3N1EMEHTOB).
Bknagka LWkana
| Mcnonesoeate weany
3 DcHOBHERA Wkana 3
[ononHAT. WwKana 3

Ha aTov Bknagke onpeaenseTcs KonmyecTBO A4ENEHNA OCHOBHOW M OMONHUTENbHON LKAkl
3neMeHTa.
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7.13. T'pachmku n TpeHabI

7.13.1. Tpacdmk peanbHOro BpemeHun

I~

Puc. 7.68. Apnbik u BHeWwHW BUA anemeHTa Fpacpuk peanbsHOro BpemMeHu

OnemeHT MNpadmk peanbLHOro BpeMeHU UCnonb3yeTcs Ans 0TobpaxeHus Ha 9KpaHe NaHenm
3Ha4YeHUsi NPUBSA3aHHbIX PErMCTPOB B rpadoMyeckom BMae B pearlbHOM BPEMEHM.

TunuyHble napameTpbl rpadnUHECcKoro arieMeHTa onmcaHsl B . 3.7.

YHUKanbHble napameTpbl rpacpmMyecKkoro ariemeHTa onncaHel B Tabn. 7.35:

Tpaduk peantHOro BPEMEHN =}

Pervctper | Lper |F‘acnonoxeﬂue

Tpadmk

| Pervctp anemeqta | Tpaduk |3EII'IHCb | XpaHunwe | Lset |

Cpesbl
Konwuecteo 10
Mepuon 1 cex.

Popmat
'Dec ) Hex

7) Float @ Unsigned

[ Dyanason

Maiccirayna 100

MiaHiraym i}

SkpaH
PopmaT rpapuka
@ Marin
() Toukm

() CTonGis:

Pexxim genxeHuA

@ Osurats nepo

() Oevrams Gymary

Puc. 7.69. NMapameTpbl anemeHTa MNpachmk peansHOro BpeMeHu, Bknagka Perncrpbl, HacTpoiika
napameTpoB perncrpa
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Tabn. 7.35. YHukanbHble napameTpbl anemeHTa Npadmk peanbHOro BpemeHum

HassaHue
Ne napametpa CKpUHWOT Onucanue

Bknagka Pernctpbl

Mpaduk peansHOro BPEMEHN @I

Pervctpel | Liget IPacnonomenme
[0 Pswzse i mrvemm—

DpBaeuTs rpyrnmy
Nsmeriams
1 . YoanuTe

CmeHa MprMeHTE Crpaeka

HaaTtoneknagke I'IpOVICXOD,I/ITD,O6aBJ'IeHI/Ie perncTpoB, 3Ha4€HNA KOTOPbIX 6y,D,yTOTO6pa)KaTbCFI
ANEeMEeHTOM, NUX HaCTDOVIKa. Huxe onucaHbl BKNagKu, OOCTYNHbIE NOCIe HaXXaTuA Ha KHOMNKY

N3meHnTb.
Bknagka Perncrtp anemeHTa
1.1.
Bbibop pernctpa anemeHTa, cm. n. 3.7.1.
1.2. Bknagka Mpadomk
121 Coeabi Cpesi KonunyectBo BpeMEHHbIX TOYEK ANS JaHHOTO
R P KonnsecTso 10 pernctpa, otobpaxaembix Harpaduke.
YacTtoTaoTobpaxeHns 1 3anmcn 3Ha4YeHnin
1.2.2. Mepuvopg Mepion, 1 eex. P
AAHHOro perncrpa.
dopmaT oTobpakaeMblX aHHbIX.
Popiat Dec — LenoYUCHEHHbIV 3HAKOBBIW;
Dec Hex o o
1.2.3. dopmart Float — c nnaBatoLLel TOYKOW;
Float @ Unsigned Hex — wecTHaguaTepuyHbIii;
Unsigned — uenouncneHHblii 6€33HaKoBbIi
(TONbKO NONOXUTENbHbIE 3HAYEHWS).
wanasoH
Marcmmayma 100 [nanasoH 3Ha4eHWi JaHHOTO perncTpa,
1.2.4. [unana3soH 6
Miakimaym 0 oTobpaxaembix rpagouKom.
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1.2.5.

Swkpar
FopMaT rpaduka

I <
OkpaH ° Tun oTOBpaXeHNst 3HaYEeHUN Ha rpaduke.

Touwm

CronGius!

1.2.6.

Pexum guxeHnsa rpadouka.
Pexoam oemxeHuA
OBuraTtb nepo — rpacuvk Ha4YnHaeT
OTPUCOBbLIBATLCS Y NIEBOW FPAHULIbI ANEMEHTA;
Dpurats Gymary OBuratb 6ymary — rpadvk Ha4uMHaeT
OTPUCOBLIBATLCS Y NPABOW rpaHULbl 3EMEHTa.

Pexum @ [eurate nepo
AOBWXEeHNA

1.3.

Bknagka 3anucb

BuT ctapTa sanvcu

BriBpaHHeid GUT Mcnone3yeTcA anA
sanycka sanmcu!

HasTonBknagke MOXHO yKka3aTb OuUT cTapTasanmen (oTobpaxkeHnst) 4ns 4aHHoro pernctpa.
Korga 6ut npuHumaet 3HaveHne BKI1, 3HaveHne gaHHoOro pernctpaHauynHaeTotobpaxarbcsiHa
rpacuke; korga 6uT npuHumaeT 3HavyeHne BbIKIT — npekpayaer.

1.4.

Bknagka XpaHunuuwe

Pervctp
PSW e 4096

| B aBTo. oBnacm

HasTtonBknagke MoOXxHO yKa3aTb I'IepBbIIZ n3rpynnbliperncTpoB, UCNosib3yemMbiX s
COXpaHeHnda AoaHHbIX3NEMEHTAa. 3anuck nponcxogunTB peXxXnmMeKoJ1bLLeBOro 6yd)epa an/I
Hanuumu ranoykm B aBTO. 0OGNACTH, 3HAYEHUS COXpaHAKTCA B 0bnacTn aBTopasmMeLLEeHNs]
naHernun. PeKOMeHayemcn Mcnonb3oBaTb UMEHHO 3TOT PEXNM COXPaHEHUA.

KonuuyecTBo perncTpoB, MCMONb3yeEMbIX [N COXPaHEHUs [aHHbIX 0OH020 PETUCTPa,
oTobpakaemoro Ha rpadvke pearnbHOro BPEMEHMU:

O=00+{+21)-00roe
CB — kon-Bo perncTpos, Ucnonb3yemMblix KonbLeBbiM 6ydepom (koHcTaHTa: CB = 4);

S — konu4yecTBO cpe3oB peructpa (cm. nn. 1.2.1);
TP—KONN4eCcTBO PErMCTPOB, 3aHMMAEMbIX TUNMOM JaHHbIX 3aMMCbIBAEMOro 3Ha4YeHUs (Ans

WORD =1, gnss DWORD = 2).

Mpumep: ansa sHaveHusa Tuna WORD c uncnom cpesos 10 noTpebyeTtca 15 perncTpoB XpaHeHus.

1.5.

Bknagka LiBeTt

Ha aToi BKnaake MOXHo Bbl6paTb LBET, KOTOPbIM 6WJ,YT 0T06pa)KaTbCF| 3Ha4YeHnAa naHHoro
perncTpa HaTpeHae.
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7.13.2. UcTopuyeckum rpacpmk

k.
AP
=
15:00:00 13:00:0%
15-07-14 15-07-14

Puc. 7.70. Apnbik n BHeLWHWI BUA anemeHTa Uctopuyecknm rpacdmk

OnemeHT UcTopuueckui rpadmk vcnonbayeTtcs Ans 0TOOpaxeHuUst Ha SKpaHe NaHenn 3HauyeHust
NPUBSI3aHHbIX PETUCTPOB B rpachmyeckoM BMae C BO3MOXHOCTbIO MPOCMOTPa MX uctopun. Ons
NMPOCMOTPa UCTOPUM UCMONb3YETCs ANEMEHT YnpasreHve rpadukamv/Tabnuuamu.

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onncatbl B n. 3.7.

YHUKanbHble napameTpbl rpadnyecKkoro aneMeHTa onucaHsl B Tabn. 7.36:

MeTopuueckni rpagme @
| Lset | WpwapT I PacnonoxeHue
PerncTpel | [padu I PerucTp anemeHTa
[D.OEEBHTb ] [ﬂoﬁaaum rpynmy ] IHSMEHHTb ] [ Yaanume ]
Nz Perncp Hverwid npegen Bepoawin npegen
1 PSW256 0 100
2 PSW257 0 100
3 | pPswse | 0 (100 |
] i :
[ oK l ’ Cmvena ] ’ MpurMeHTE ] ’ Cnpaeka ]

Puc. 7.71. NapameTpbl anemeHTa UcTopuyeckun rpacuk, Bknagka Pernctpbl
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Tabn. 7.36. YHuKanbHble napameTpbl anemeHTa Uctopuyeckum rpacpumk

HasBaHue
Ne CKpUHWOT OnucaHue
napameTtpa
Bknagka Pernctpbl
e —
‘ Lser | Wipwcet I Pacnonoxerve | A __ """
[ pp— | rp[;"wx I R | ...... Weropuueckuii rpagmk
eruc BPUK eT
[ﬂcﬁaﬁmb] [ﬂoﬁaﬁum I'D)‘TII'I)’] [I-"Ismenmb] [ Yoanmmts ] P | fpad L
Fopmat
Nz Perunctp Huxqmid npepen Bepoawait npepen @ Dec ) Hex
1 PSW256 o 100 _ _
2 PSW257 0 100 / RS ©Foat © Unsigned
3 PSW258 o wm e wr
4 PSW259 0 100 / R Aanazar
...... Makcurym 100
... —— ;
S
[ 0K ][ OmveHa ][nmmeﬂm][ Crpaska ] R L
Ha aTov Bknaake nponcxoauTt obaBneHne permcTpoB, 3Ha4YEHNS KOTOPbIX ByayT oTobpaxaTbCs
anemeHToM. C nomoubio HaxkaTust JIKM Ha CTPOKY MOXXHO OTKPbITb OKHO HACTPOEK perncTpa, rae
BblbMpaeTcs ero hopmar, guanasoH BO3MOXHbIX 3HAYEHWI U LUBET, KOTOPbIM 3Ha4YeHus byayTt
oTobOpaxaTtbCsi Ha rpaduke.
2. Bknagka Mpadpmk
Ha cTpaHuue — konnyectso
ToYek, oTobpakaeMbIx Ha
Cpess OOHOW CTpaHuLe rpaduka;
Ha ctpanvue 10
Bcero — obuiee KonmyecTso
2.1. Cpesbl Bcero 100 TOYEK, apXUBMpPyeEMOe
Mepwog 1 Cex. SNeMEHTOM,
Mepuop - HacToTa
OoTOOpaXeHUs 1 3annMcu Tovek
rpaduka.
Bpema
(0 Beepxy
@) BHuz) MecTto oToOpaXkeHus
2.2. Bpems - g . P
@ Her 3HaYeHN METOK BPEMEHM.
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[pn HanU4YUK ranoYku,
MO>XHO yKa3aTb 6ut ctaprta

BWT CTApTa Samick 3anuncu(oTobpaxeHus)ans
AaHHoro peructpa. Korga omt
23 but cTapta npuHuMaeT 3HaveHune BKI,
3anucu 3HayeHWe JaHHOro perncrpa
HaunHaeT oTobpaxaTbcs Ha
rpacduke; korga 6ut
npuHumaeT 3HadeHne BbIKIN
— npekpaLiaert.
Mpn HaNU4MKM ranoyku,
MOXHO YKa3aTb nepBbli
o ¥ | MNepekLIi cpes TeKywed CTpaHMLE!
lNepBbIn cpes perucTp rpynnsl perucTpos, B
2.4. TeKyLlen .I:?ﬂﬁﬂiéii:e::‘ﬁSﬁ?&’aa;pﬁéﬁ”s‘“m KOTOpOM ByayT COXpaHATLCS
CTpaHuLbl [JaHHble, BblAeneHHble B
OaHHbIN MOMEHT KypCOpOM
rpacduka.
Bknagka PerncTtp anemMeHTa
PerucTp
FFW - 4096
+| B aBTo. oBnacma
Ha aToi Bknagke MOXHO yka3aTb NepBbIf U3 rpynMbl PErMCTPOB, UCMNOSb3YEMBbIX ANS COXPaHEHUS
AaHHbIX anemeHTa. CoxpaHeHne NPOUCXOaUT B pexnmMe KonbLesoro dydepa. MNpn Hannmuum
ranoyku B aBTo. 06nacTu, 3HaueHns CoxpaHsaoTCs B 061aCT aBTopasMeLLeHNs MaHernu.
PekomeHdyemca ncnonb3oBaTb UMEHHO 3TOT PEXXMM COXPaHEHWs!, MOCKOSbKY B 3TOM Cryyae
UCKNI0YaETCH BO3MOXKHOCTb COXpaHEHUS B PETUCTPbI, YKe 3a4eNCTBOBaHHbIE NONb3oBaTenem B
npoekte. Pasnuunga obnacten namatm onncaHol 8. 4.1.
3.

KonmyecTBo perncTpoB, UCMONb3yeMblX AN COXPaHEHUS! AaHHbIX MCTOPUYECKOro rpadmka:
O=00+@O0+000-2+00)-{+1),roe

CB—Kon-BO perncTpoBs, Ucnosb3yemblX KonbLeBbiM 6ydepom (koHcTaHTa: CB=4);

Qw - kon-Bo 3Ha4veHui Tuna WORD, otobpaxaembix Ha rpaduke;

Qdw - kon-Bo 3HaveHui Tuna DWORD, otobpaxkaemMbix Ha rpadmke;

DT -«kon-Bo perncTpoB, MCNONb3yeMbIX 4S151 COXPaHEHWUS METKM BPEMEHN OAHOIO cpesa
(koHcTaHTa: DT= 6);

S — konnyecTBO cpe3oB rpaduka (cm. nn. 2.1, napameTp Beero).

Mpumep: ansa asyx 3HaveHun Tuna WORD cuncnom cpesoB 5notpebyetca 52 pernctpa
XpaHeHu4.
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7.13.3. XY rpacdmk +mopenn

50
0 | |
0 50 100

Puc. 7.72. Apnbik 1 BHewHUn Bua anemeHTa XY rpaduk + mogernb

OnemeHT XY rpadmk + Mmogenb UCMNOMb3yeTCs AN NOCTPOEHUSI B OQHON CUCTEME KoopAMHaT
MaTeMaTn4eckmx mogenen (B Buge Tabnuubl KoopanHaT) 1 ux NpubnmkeHun (B Buge 3HaydeHum

pernctpog). Npn N3amMeHeHnn 3Ha4YEHNN PErmcTpoB NpUbNMKeHns, Ha rpadmke gocTpanBaeTcs
COOTBETCTBYIOLLAA TOYKA/OTPE3OK.

TunnyHble napameTpbl rpauyeckoro afnemeHTa onncaHbl B . 3.7.

YHUKanbHble napaMeTpbl rpadpnyeckoro anemMeHTa onucaHsl B Tabn. 7.37:

XY Tpaguk + mogens CER| o
m MDD.eﬂb rDaEDHK Pacron me| [
Mogen 1 Homen I
o Momem 1 boiiiooorrriiiiiiiiiiiiiiiile :
KoopawHate! mogenn | =
e I ~ =
= Pexra KoopmHaTe:
@ M Yermom
. Touka:(15,10) - ) )
() Toukn Touka:{25,15) Beepx X
Touka:(40,30)
Touka:(60,30)
Towa 8030 Y. 0

v

[ | e pr—— - | PP RSP PP

Puc. 7.73. NapameTpbl anemeHTa XY rpaduk + Mmoaensb, Bkragka Moaenb
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Tabn. 7.37. YHukanbHble napameTpbl anemeHTa XY rpadumk + moaenb

Ne | HasBaHue napametpa \ CKpUHWOT OnucaHue
1. Bknapgka Bug
Mo ropusoHTaNM
1.1 Tun gaHHbIX ———— dopmaT AaHHbIX 3Ha4YeHuI rpadmka.
TN AaHHBD | Unsigned -
1.2 Yucno geneHun Yucno peneHui 2 Yncno geneHnn ocen KoopanHar.
| Wkana [unanasoH 3Ha4YeHui, oTobpaxaemblx
- 100 Ha rpadovke. MNpy HaNUYKMM ranoyku,
1.3. LLikana Marccumym pacp P .
PSAOM C OeNEeHUAMN ocen
Miaranayma 0 0TOBPaXKaTCANX 3HAYESHMS.
PaspaarocTs MonHoe KONMYeCTBO 3HaKOB,
Beero sHakos 5 oToBpaxaeMblx 3NEMEHTOM,
1.4 PaspsagHocTb 6
[pofinan uacTs 0 KONM4ECTBO 3HaKOB, OTODPakaeMbix
nocne 3ansToun.
LgeT
o.M -
HacTpoiika uBeTa oceit, AeneHunn
1.5. BeT ’
H lhcana N - LKanbl 1 rpaduka.
peenc N
16 DoH Fon Mpv HaNMYMKU ranoykm, MOXHO BbibpaTb
Lser ] uBeT poHarpaduka.
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Bknagka Mogenb

et =] s
Mogene | Ipamuic I PacnonoxeHme B -.
Mogens 1 Monem
Beepx Mogens 1 e
lber - Koopawnate Mogenn [==]
i Pexim Kooppats:
@ IMiaran

) Tourkm

2. @,
Toua:{80.30 0
oms] |
Ha aton BKInagke nponcxoguTt co3gaHmne matemMmaTtnyecknx MOﬂeﬂeVl On4a anemMeHTa.
[Monb3oBaTtenb MOXeT Bbl6paTb Ha3BaHue,uBeTnuTun 0T06pa)KeHVIF| Moaenu. MNocneHaxaTtnsa
KHOMKU KOOpnMHaTbl HeO6XOD,|/|MO YKa3aTb TOYKU MaTemMaTn4ecKkomn Moaenun.
Bknagka Mpacpmk
XY rpaduc + mogens <0
[Baa_ [ Mogens | Meown [Pacnonoxenwe R e
Y S .
I'\"'I:;:;"lt‘l HacTpoitin rpadmka . .| Napamerpe: @ :
Mogens 2 Mopens 2 / MapameTpsl
— e
Brna KooppuHaTa Y Mepwon 1 cex.
] e I -
[¥]B a8m0. o6inac o Yucno Touek 1A
& PRW Fopmar rpagika
] Bur ynpasnetun @) Marm
() Toukm
3.
oK ] [ Omvera
[ oK ][DTMEHEI][anMeHHm][CI'IpaBKEI]:::::::::::::::::::::::::::::

Ha aTon Bknagke Nponcxoamt BbIOOp NPMONMKEHNn K MaTeMaTUYEeCKMM MOOENSM,
oTobpaxaembix anieMeHToM. [Monb3oBaTenb BbIOMPaeT perncTpbl, KOTOpble COAEPKAT 3HaYeHUs
KoopauHaT npubnmkeHnss noocn X n'Y.

MpuotcyTcTBMMranoykn BaBTo. 06nacTm MoXHo yKkasaTtb peructp, BKOTopom byayt
COXPaHSATbCH 3HAa4YEHUSA PErncTpoB, oTobpakaemMble ANEMEHTOM.

MNpwn Hanuymu ranoykn B aBTo. 06NacTu 3HayeHNs coxpaHsaTca B 061acTm asTopasMelleHns

naHenu. PekomeHdyemcsa ucnonb3oBaTb MIMEHHO 3TOT PEXMUM COXPAHEHMS!, TOCKOSIbKY BITOM
Ccry4ae UCKIYaeTCsl BO3MOXHOCTb COXPaHEHWS B PErMCTPbI, yXKe 3aeNCTBOBaHHbIE
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nonb3oBaTeniem B NpoekTe. Pasnnumsa obnacten namaTn onncaxbl B 0. 4.1.

Mpwv Hannymm ranoykn B PFW 3Ha4yeHns COXpaHATCA B SHEPTrOHE3aBUCUMYIO NaMSATb NaHenNu.
Mpv Hanuuum ranoykn BUTynpaBneHus, MoOXHO ykazaTb OUT cTapTa 3anucy Ans 4aHHOro
rpachuka. 3anucb HaumHaeTcsa no nepsomy BKI, nocnegytowme BbIKI/BKIT genatot rpacuk
HEBMAMMbIM/BUOVUMbIM.

MapameTpbl rpadomka:

O6HoBneHue —TvN o6HoBNeHus rpadmka (Mepnoa/UsmeHeHme XINameHeHne YIN3meHeHue X
mnn Y);

Mepuop — yactoTta 06HOBNEHMSA rpadmka (npu Tune obHosneHus Mepuoa);
LiBeT — uBeT rpachmka npnbnmxeHus;

Yucnortouek—4mncno Toqurpa(bMKa I'IpI/I6J'IVI)KeHI/I$|, OOHOBpPEMEHHO 0To6pa>|<aeMb|x
ANNEeMEHTOM;

®Popmart rpacdmka — Tun otobpaxeHnsa rpadmka npnonmkeHns (JMIMHUMN/Touku).
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7.13.4. XY rpacmk

Puc. 7.74. Apnbik 1 BHewWwHW BUA anemeHTa XY rpacdumk

OnemeHT XY rpadmk rcnonb3yeTca Ans noCcTpoeHns rpaduka 3aBUCUMOCTN OAHOW BENNYNHBI OT
APYron Ha ocHoBaHUW Tabnuubl perncTpoB. [nsa ynpaBneHus rpapmkom UCNonb3yeTcs dNeMeHT
Ynpasnenuve rpadukamu/Tabnuuamu.

TunuyHble napameTpbl rpaddnNyECKOro arieMeHTa onmcaHbl B . 3.7.

YHuKanbHble NapamMeTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.38:

B =
[Bun | Fatc | Pacnonoxcerue |

[ %=

Xkoopmarara | PEWS0D | [t
Y KoopwHaTa PSW320 M

[C] BeiGop perucpa

Yncno Touek 10
Pexiam oTpucoski
Mocne sarpyswmn naqen
(7) Hepucosame () OpHa Touka @ Otpucoska

PerwcTp yripaenequa
:TonbKo TEKYLLER TOYKE

7
:[ofiasnTe TekyWYo To4KY
Eom

{0TpucoBKka B peancHoM BpeMeHK

[ ok [ omea |[Mpmwennm | [ Coparra |

Puc. 7.75. MNapameTpbl anemeHTa XY rpadumk, Bknagka Mpadumk
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Tabn. 7.38. YHukanbHble napameTpbl anemeHTa XY rpacdumk

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTtpa
1 Bknagka Bua
Lget
11 Liset Pamia: I - LiBeT koHTypa u
o OHa dnemMeHTa.
I s R
Mpaduk Tun oToBpaxeHus
dopmar + y
1.2. OPMAT FpaMdUKa 3HayeHun perucTpa
rpaduka Mara Tourm @) [Marn + Tourn SNeMeHTa.
TMarian
er [ ~
Tonumna: |1 4 Bbibop uBeTa,
1.3. JIMHUM Crns TOJ'ILIJ,ICIHbI VIq)CTVIJ'Iﬂ
nnHUKY rpadomka.
@) CnnowHoi P
[NpepbBUCTBIA
Toukm
er N -
Tonwwra: |4 - Bbi6op uBeTa,
1.4. Toukn TOJILLNHBI U CTUNSA
Crane .
TIMHUI TOYeK.
@ KeanpaTsl

Kpyem
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Bknagka M'padmk

2.1

KoopavHaTthl

| MNocnegosatensHoe pPEIMELLEHWNE

PSW3D0 ]

X KoopaMHaTa

| MNapameTpel X |

MNapameTpel Y

NocneaoEaTENEHOS PazMeLlLEHE

X koopouHaTa ‘ P5WW300 ‘

‘ MapameTtpsl X ‘

Y KoopoMHaTa [ PSW320 l

‘ MNapameTpel Y ‘

PervncTpbl, 3Ha4eHNs KOTOPbIX
onpeaensalT KOOpANHATbI
ToYek, oTobpaxxaeMblx
rpacomKkom.

Mpwn HanW4MKM ranoyku
NocnepoBatenbHoe
pa3melyeHune, KOopauHaThl
TOYEK pa3meLLarTcs
nocregoBaTenbHO:

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

T.0.

[Mpn OTCYTCTBUM ranouyku,
nonb3oBaTtenb BuibvpaeT gBe
rpynnbl PErmcTpoB:

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

T.0.

B meHio MapameTpbl ons
KoopaMHaT MOXHO BblOpaTh
dopmaT AaHHbIX K
BEPXHIOK/HWXKHIOK rpaHuLy
oTobpakaeMbIX 3HAYEHWI.

2.2.

Ymncrno Touek

Bribop pervctpa

Yvcno Touek

10

KonnuyecTtso ToYex,
oTobpaxaembix rpadukom. Mpu
Hanu4nmn rano4kn Beibop
perucTpa, Konm4ecTBo To4ek
OypeT onpenensaTbcs
3Ha4yeHneM BbIOpaHHOro
peructpa.

2.3.

Pexum
OTPMCOBKM

Pexam oTpucoBkm

Mocne sarpy3Ku naHeny

He pucoeate (@) TekywMme ToukK

Crrpucoeka

Pexum oTpucosku rpadmka
nocre 3arpysku naHenu:

He pucoBaTtb — rpacuk He
OTPMCOBbLIBAETCS 40 KOMAHAbI
nonb3oBaTens;

TekyLlime TOUKN —
OTPUCOBBLIBAOTCH TEKyLLME
3HAYeHUst perncTpoB, nocne
yero rpaduk He
OTPMCOBbLIBAETCS 40 KOMAHAbI
nonb3oBaTens;
OTpucoBKa — OTpUCOBKa
rpaduka B peanbHOM BPEMEHN.
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2.4,

Peructp
ynpaBeneHust

PerucTp ympaeneHuA

1:Tonkko TEKYWME TOUKK
SR 2:NoBaBnTs TEKYLLKME ToUKKM
- 3-Oucims
4:0TpWCOBKE B pEansHOM BREMEHW

Mpy HANMYKUKU ranoykm, MOXHO
BbIOpaTh PErMCTp ynpaBneHus
arnemMeHToMm. BoamoxHble
3Ha4eHus perucrpa:

1 — oTpucoBaTb TOMbKO
TeKyLMe 3HaYeHns perncTpos;
2 — pobaBneHne HoBbIX
3Ha4YeHUIN PErUCTPOB C
COXpaHeHneMm oTobpaxeHus
cTapblix;

3 —o4uncTnTb None rpadovka;
4 —oTpucoBkarpagurkas
peanbHOM BPEMEHW.
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7.13.5. TpeHn

1004

80 4

1
2015:07:15:11:50:40

2015:07:15.11:51:30

Puc. 7.76. Apnblk 1 BHeLWWHW BUA anemeHTa TpeHAa

OnemeHT TpeHA Ucnonb3yeTcs AN 0TOOpaXKeHUs Ha aKpaHe NaHenm 3Ha4YeHUs NPUBA3aHHbIX
PErMcTpoB B rpachuyeckoM BUAE C BOSMOXHOCTBIO MPOCMOTpa UCTopuu. B Lenom, anemeHT 61m3ok no

dyHKUMOHany Kk Mictopnyeckomy rpaduky, HO uMeeT 6orbLUyto TMBKOCTb B HAacTpomnke. [4ns npocmoTtpa
NCTOPWM UCMOMNb3yeTCA ANEeMeHT YnpasneHue rpadmkamm/Tadbnuuamu.

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onucatbl B n. 3.7.

YHUKanbHble napameTpbl rpadmnyecKkoro aneMeHTa onucaHsl B Tabn. 7.39:

p
Tpexa

==

| pagik | Liset |

PacnonoxeHue

HacTpoiika | Bua |

Pervctp anemeHTta

Pasmep xpaHunia (B cpesax)
Pexm patoTol

@ Tpera
() MacTorpamma

Lnknmyeckan sanvce
@ Lhsn
Yactota

[] But ynpagnermAa sanncsio

[ Bur pexuma
Pexam

() OcTanoska (0)

~) 3anmek no epoHTy BuTa

120

|

@ Mepesanmes (1)

Puc. 7.77. NapameTpbl anemeHTa TpeHA, Bknaaka Hactponku
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Tabn. 7.39. YHukanbHble napameTpbl anemeHTa TpeHa

HasBaHue
napameTpa

CKpUHLWOT

OnucaHue

Bknagka HacTtponku

1.1.

Pasmep
XpaHunuwa

Pasmep xpanuniwa (B cpesax) 100

KonnyectBo TOYeEK,
oTobpaxaemoe Kaxgomn us
KpMBbIX TpeHAa.

1.2.

Bbibop
XpaHunua

Pexaan paboTel

@ Tpenn

MacTorpamma

Pexum paboTbl anemeHTa —
TPeHa (MCTOPUYECKMIA rpadhuk)
Wnn rmcTorpamma.

1.3.

Uuknuyeckas
3anuncb

Lk niueckan sanmce

@ YacToTa

BuT ympaeneHuA sanuceo SB256

BT pexxima PSB256
Pexim

Octaroska (0) @ Mepesammes (1)

Bbibop pexuma umknm4eckoi
3anucu rpacuka.

YacToTa — yacTtoTa

oTobpaxeHusa/3anmcm
3HAYeHWIn PeErncTpoB

3NEeMEHTa;

but ynpaBneHus 3anucbio —
NPV HaNUYUK ranoykn, MOXHO
ykasaTb OMT cTapTa 3anucu
(oToBpaxkeHuns) gaHHOro
anemeHTa. Korga o6ut
npuHMmaeT 3HavyeHne BKI,
3Ha4YeHMs NPUBA3AHHbIX
PErNCTPOB HAYMHaKOT
oToOpaxaTbca Ha TpeHae.
Koroa 61T npuHnmaet
3Ha4veHne BbIKI1 -
npekpaLiatorT;

Pexum — Bbibop aenctauns
nocne 3anonHeHus
xpanunuwa (nn. 1.1) —
OCTaHOBKa WM Nepesanice;

BuTpexuma—npuHanmimm
ranoyky MOXHO BblbpaThb 6uT,
KoToponbyneTtonpenensitb
Tekywui pexum TpeHaa (BKI
— nepesanuck, BbIKIT —
OCTaHOBKa).

1.4.

3anuce no
tpoHTy BnTa

PSE256

@) Janmce no dpoHTy BuTa

Bbibop pexuma TpurrepHomn
3anucu. 3anucb
(oTOBpaxeHune) 3Ha4eHMIN Ha
rpacovke byget
NPoun3BOAUTLCHA NO PPOHTY
BblGpaHHOro bura.
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2. Bknagka Bug
[pn HaNU4YUK ranoYku,
7] Cemca no3BondeT ykasaTtb
2.1. Cetka Ton. zen. X 5 Dom pen Y 5 KOITMYECTBO NIMHWUI CETKU
TpeHaa no BepTuKanbHOM n
ropM3oHTanbLHOM OCH.
KonnyectBo paspagos
BPEMEHU, OToDpaxxaeMblx Anst
Bpemna VITon W Mecau  [¥] Oers KpanHen NneBoun TOYKK
2.2. Bpewms
¥ Yac | Munyta |V Cexkypna anemeHTa. 'anoyku cTaBsATcs B
nopsiake Bo3pactaHus
pas3psgos.
LunprHa TpeHaa (B eanHuuax
53 Ock X Oce X 30 |Ceryn = BpeMeHI:l), KONMYeCcTBO
Hucno neneHui 6 AeneHnnLKanblBpeMeHNn
noanucen Ha Hew.
Oce Y
Yncno penexui & .
o4 Ock Y KOJ’WIHGCTPO JeneHnn un
WWar noanmeei 2 | nognucen noocu Y.
Bknagka Perncrtp anemeHTa
Pernctp
PFW - 409
| B aeTo. oGnacm
Ha aToi Bknazke MOXHO yKasaTb NepBbIi U3 rpynbl PErMCTPOB, UCNONb3YyeMbIX NS COXpaHeHUs
AaHHbIX anemeHTa. CoxpaHeHue NPOMCXOaUT B pexnmMe KonbLesoro 6ydepa. MNpu Hanmumm
ranoyknBaBTo.06nacTu, 3Ha4eHNSI COXPaHSAIOTCA B 00NacTMaBTOPa3MELLEHNS MAHESN.
PekomeHdyemcsa ncnonb3oBaTb UMEHHO 3TOT PEXMM COXPaHEHMS!, MOCKOIbKY B 3TOM Cly4yae
UCKMI0YaeTCs BO3MOXHOCTb COXPaHEHUS B PEMUCTPEI, YXXe 3a[1eNCTBOBaHHbIE NOMb30BaTENEM B
3 npoekte. Pasnuung obnacten namatm onmcanbiBn. 4.1,

KonuyecTBo perMcTpoB, UCMONb3yeMbIX AN COXpaHEeHMs AaHHbIX TpeHaa:
O=00+@O0+000-2+00)-(0+1),roe

CB—kon-Bo perncTpoB, UCnonb3yemblx KOfbLEeBbIM BydepoM (koHcTaHTa: CB=4);

Qw - kon-Bo 3Ha4veHu Tuna WORD, otobpaxaembix Ha rpaduke;

Qdw - kon-Bo 3HadeHur Tina DWORD, oTobpaxaeMbix Ha rpaduke;

DT -kon-Bo perncTpoB, MCNOSb3YEMbIX AN COXPaHEHUSt METKM BPEMEHMW OAHOrO cpe3a
(koHcTaHTa: DT= 6);

S — konnyecTBO cpe3oB TpeHaa (cm. nn. 1.1).

Mpumep: Ansa asyx 3HadeHun Tuina WORD cuncnom cpesos 5notpebyetca 52 peructpa
XpaHEHWs.
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Bknagka Mpacpmk

Tpena @
HacTpoiikn | Bug I Perwctp snemeqTa |
Mpadui | LgeT I Pacnonoxerne
Jr— Popmat rpadnKa
_ @ Marn () Town () CronBue
TEMneia'ria
R et - v  Perucmp
Ceon pasmepHocTE
[¥] Brnioumms
Fopmat
@ Dec ) Hex
4. ) Float ) Unsigned
Tun
D Byte  ® Word () DWord
Murianaym 0
Makcimym 100
[ﬂoﬁaBuTb ] [ﬂoﬁaBuTb rpynny ” Yoanum ]
[ 0K ] [ CmeHa ] [ MpumeHrTE ] [ Crpaeka ]
Ha aToin Bknagke BbIOMPAOTCA M HACTPaMBaKOTCS PErMCTPLI, 0TOOpaxaemble ANEMEHTOM.
Makc. kon-Bo cumBonoB B Ha3BaHum — 30.
41 dopmar FopMart rpadika Tun oTobpaxeHns gaHHOro
- rpaduka @) M () Tourn () CronGue: perucTpa Ha TpeHzae.
BET OTOOpaXeHUs JaHHOro
4.2. Liser leer I ~ H P A
perncTpa Ha TpeHae.
Peructp, oTobpaxaembii 1
4.3. Pernct F PSW257 ' N
P sricTe 3anncbiBaembi TpEHOOM.
Mpn HaNMYMK ranoykn, KPUBOW
Csos aHHOro perucrpa
4.4, CBOR pasMepHoCTE A P P
pa3mMepHOCTb COOTBETCTBYET CBOA LUKana no
ocuY.
I'Ipm Hann4ymun rano4vykum, MOXHo
45 Wkana E—— C NOMOLLbHKO KHOMKN LUKanav
HacTpouTb popMmaT nognucen
noocuny.
FopraTt
@ Dec 1 Hex
4.6. dopmaTt dopmaT JaHHbIX perucTpa.
" Float 1 Unsigned
Tan
4.7. Twn " Byte @ Word ) DWord Tun gaHHbIX perncrpa.
TR— 0 HwxHas/BepxHasa rpaHuua
4.8. [dnana3soH T— 00 3HaYeHWI JaHHOro permcTpa,

oTobpakaemMbIX TPEHAOM.
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7.14, Tabnuubl

7.14.1. Tabnuua TpeBor

Ed

TaGauia TpeBor

Apapua

Tpesora

MpeaynpexaeHue

b

Puc. 7.78. Apnbik 1 BHELLHWIA BUA 3neMeHTa Tabnuua TpeBor

OnemeHT Tabnuua TpeBoOr MCMNonb3yeTcs Ansi OTOOpaXKeHUss Ha aKpaHe NaHenu cnucka
COO0BLLEHWIA, BUONMOCTb KaXaoro 13 KOTOpbIX ONpeaensieTcs CoOCTOsHeM NpuBsidaHHoro buta. Kaxaoe
HoBOe coobLLieHMe nonagaeT B KOHeL crnvcka. CnMcok MOXXHO MPOKPY4MBaTh C MOMOLLbIO 3f1EMEHTa
YnpaeneHuve rpadvkamMmu/Tadbnmuamu.

TunnyHble NapameTpbl rpadMYecKoro arieMeHTa onncatbl B n. 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucadbl B Tabn. 3.40:

TaBnuua Tpesor @
CooBlueHnA | PacnonokeHue
But ynpaenerus Copepanmne
1 FSEB256 eapua
2 FSB257 [Tpesora
3 FSB258 MpemynpexaeHue
4 [PSE259
[oBasnTb TEKCT
JoBasuTe BAPUALIMOHHEIA TEKCT
JoBaEnTe 3HAYEHNE pErMCTRAE
[ OK l | OmaeHa | | [pHMMEHNTE | | Cnpaexa |

Puc. 7.79. NapameTpbl anemeHTa Tabnuua TpeBor, Bkagka CoobleHus

153



Tabn. 3.40. YHuKkanbHble napameTpbl anemeHTa Tabnuua TpeBor

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
1. Bknapgka Tabnuua
V| Jaronosox
— Mpy HaNWYMM ranoykun, CTaHOBUTCS
Myn st BO3MOXHbIM 3aaTb TEKCT
1.1. 3aronoBokK Tadiniua pesor 3aronoBka Tabnuupl (B T.u.
- MYNbTUA3LIYHbIN) U BblIbpaTh €ro
Wpwuept | | Cvne wpueTa Asbitm LLllemT n CTuUnb.
BbicoTa cTpoku 3aronoska B
1.2. | BbicoTa 3aronoBka BricoTa saronoska 28 P
NUKCensix.
1.3. WnpwnHa Uhpura 220 LLnpuHa Tabnuubl B NUKcensx.
KonnyecTBo 0 AHOBPEMEHHO
1.4. Kon-Bo cTpok Konso cTpok 1 AHOBP
oToOpaaembix CTPOK Tabnuubl.
BbicoTactpokcoobuieHnnB
1.5. BbicoTa CTpOK Beicota cTpox 28 P -
NUKCensix.
BripaerreaHne
Ccneea
16 BLIDABHUBAHME BblpaBHMBaHWe TekcTa B CTpoOKax
o P rio ueATRy Tabnuupl.
& cnpaga
Mpn HaNU4MM ranoYku, BOKPYr
1.7. | BblgenuTb KOHTYp /| BrlgemmTs KoHTyp Tabnuubl oToBpaxaeTcs KOHTYP.
Bknagka CoobweHus (cMm. puc. 7.79)
Ha atow Bknagke dopmupyeTtcsa cogepxkaHne coobeHunii, otobpaxaemMbix anemeHTom. [ns
pobasneHns HoBoro coobeHuns Haxmute NMKM Ha nycTom none Bknaaku 1 Bblbepute KoMaHay
5 HoBoe coobueHue. [NocneatoroHaxmnTte KM Ha sueiike ctonbua CoaepxaHue nBbibepnte

TWNCOAEPKMMOro—TEKCT, BapUaLIMOHHbIN TEKCT UM 3HAYEHNE perncrpa (uxnapameTpbl
OMMCaHbl BCOOTBETCTBYOLWNXNYHKTax). 06pamume BHUMAHuUe, YTO B COOBLLIEHNM MOXXHO
OZHOBPEMEHHO BbIBOAMTb HECKOMbKO 3K3EMMMSAPOB COAEPXKUMOro, NpUHaANexaLLmx pasHbiM
Tnam. B cton6ue ButynpaBnenus c nomoubio ABoriHoro HaxaTtua JIKM Heob6xoammo ykasaTb
6uT, Ybe 3HaYeHNe ByaeTonpeaenaTb NosiBreHme/ncyesHoBeHmne coobieHns s Tadbnuue (BKI—

nosierneHune coobueHune, BbIKJI1 — ncuyesHoseHue).
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7.14.2, Tabnuua co6bITUi peanbLHOro BpeMeHu

=

Tabomamia cobd b1 THIT
peaNLHOT 0 B eMeHH

Apapua

Tpesora

MpeaynpexaeHHe

Puc. 7.80. Apnbik n BHELWHWI BUA 3nieMeHTa Tabnuua cobbIiTUn peanbHOro BpeMeHu

OnemeHT Tabnuua coobITUM peanbHOro BpeMeHu ucnonb3yeTca ans OTO6pa)KeHI/IF| Ha 3KpaHe
naHenu crnmcka coobLLEeHNn, BUOUMOCTb KaXKaoro 13 KOTOpPbIX onpeaenaeTca COCTOAHUEM

npuBsaizaHHoro 6uta. Cnncok MOXXHO NPOKPYYMBaTL C MOMOLLbIO 3rieMeHTa YnpaBneHune
rpadoukamu/Tadbnmuamu.

B otnnume ot anemeHTa Tabnuvua TpeBOr, AaHHbIN 3f1IEMEHT UMEET TPy OCOBEHHOCTU:

1. moxet 0T06pa)KaTb TONbKO CTaTUYeCcKne CooOLLIEHNS;

2. KaXgoMy COOOLLIEHNIO COOTBETCTBYET HOMEP, KOTOPLIN ONpeaenseT nopsaoK
oTobpaxeHusi coobeHui. Mpumep: cnucoknyct. CoobuieHmne ¢ Ne2 npu ceoem
nosisneHnn otobpasntcsa B nepeon ctpoke. CoobueHune ¢ Ne1 npu ceoem
nosiBNeHun otobpasmntcs B NepBoi CTpoke, a coobuieHne ¢ Ne2 nepemectutcs
BO BTOPYIO CTPOKY.

3. IJJpVIdZ)TTeKCTa O[MHAKOB ANs1 BCEX COODLLEHNN N 3a0aeTCAB HaCTQOIZKaX
npoekKkTa.

TunnyHble napameTpbl rpauyeckoro afniemeHTa onmcaHbl B . 3.7.

YHuMKanbHble NapameTpbl rpadnyeckoro afieMeHTa onucadsl B Tabn. 7.41:

Tabuua coerwii peansHoro spemeni =
Ta6masz | Coobwerns | et | Pacnonewenve
[ Bogasvm | | Hoasums rpynny | | Memerume | [ Yaanms
Ne Perverp  CooBuerie Coobuerme =
1 PSB2E  Amspna
2 PSB257  Tpesora Bar_| Vinbopmana
3 PSB25E  Mpsmmpexassis s
oo
My TR
=
Q
V| Monne|
oK [ Omena [ — Cnpaska
ok | [ omesa | [ nemeni T

Puc. 7.81. NapameTpbl anemeHTa Tabnuua cobbITUA peanbHOro BpeMeHu, Bknagka CoobweHns
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Tabn. 7.41. YHukanbHble napameTpbl anemeHTa Tabnuua cobbiTU peanbHOro BpeMeHU

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
1. Bknapgka Tabnuua
MyneTMASHIMHEIA
Tak G
eamriors spomer TekcT3aronoska TabnuLbl (BT.4.
1.1. 3aronoBok MYJbTNSA3bIYHbIN) MBbLIGPATL €r0
- LWPUAT UCTUNb.
| WpepT | |C'n-1nb WpKHehTa Azbi
Konnyectso ogHOBpeMeHHO
1.2. Kon-Bo cTpok Koneo cTpok 3 oTobpaxaemblx 3NEMEHTOM
CTPOK.
LnpurHa cTpok coobLueHuni B
1.3. WnpuHa Waprna 205 nuKcensix.
BbicoTacTpokcoobLeHninB
1.4 BbicoTa BricoTa g nukcensx.
BripaeHveanne
cnega
15 BbiDaBHUBAHME BblpaBHMBaHWe TeKcTa B CTPOKaXx
~ P @) no LeHTRy Tabnuupl.
crpasa
Bknagka Coo6uweHus (cm. puc. 7.81)
Ha aTon Bknagke chopmMupyeTcs cogepxaHune coobLieHnii, oTobpaxaemblx anemeHToM. [ns
2 fo6aBneHns HoBOro coobLeHns HaxmuTe kHonky lo6aBuTk. [1ocne aToro ABaXabl HAXMUTE

JNTKM Ha co3paHHoM cTpoke (Mnu Ha KHonky U3MeHuUTb) 1 Bbibepute ee GUT ynpaBneHns n TeKCT
coobuweHuns. MpuHanuuuuranoykm Mopaepxka lOHMKoAaa, B coobLLEHMAX MOTYTOTOBpaXaTbCs
cumBonbl KOHMkoga. 06pamume s8HUMAHue, 4To 3TO HeobxoaMMO ANsi 0TOOpaxeHus B Tabnuue
KNPUNNN4eCKNX CUMBOJIOB.
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7.14.3. UcTopuyeckas Tabnuua

=]
Iloaenemie {oobieHIIE IlogTEepxnerme
15-07-15 15:51 Apapus 15-07-15 15:56
15-07-15 15:61 Tpesora 15-07-15 15:56

18-07-15 15:52

Puc. 7.82. Apnblk 1 BHeWHW BMA, anemeHTa Uctopuyeckasa Tabnuua

OnemeHT UcTopuueckas Tabnuua ncnonb3yetca Ans oTobpaxeHns Ha akpaHe naHenu Tabnumubl
NCTOPUM TPEBOr, KOTOpasi COOAEPXKUT WH(OPMALMOHHbLIE COODLLEHUS, MOSIBNEHNE KOTOPbIX
onpeaenseTcs COCTOSAHMEM NPUBSA3aHHOIO B1Ta, a Takke AaTy U BpPEMS UX NOSIBNIEHNS 1 KBUTUPOBAHUS

onepaTopom.

MpokpyTka Tabnuubl, 04MUCTKa TabNULbl M KBUTUPOBAHWE TPEBOT OCYLLECTBISIETCS C MOMOLLbIO

MpeaynpexaeHHe

anemeHTa YnpasneHue rpadpukamu/Tadbnmuamm.

15-07-15 15:56

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onuncatbl B n. 3.7.

YHuKanbHble napamMeTpbl rpadynyeckoro anemMeHTa onucaHbl B Tabn. 7.42:

WMecTopuyeckan Tabnnua @
KpaHUnuwLE Ueet PacnonoxeHue
Tafnuua CoobweHna Januek

|£loﬁaBMTb | | [pfaenTe rpynny | | MameHnTs | | ¥oanits
W= Pervctp  CooBweHue Yeonoswe
1 PSB256  Aeapun BT BEIN
2 PSB257  Tpesora BT BETT
3 P5SB258  MMpemynpexpeHwe Burr BRIKT
| Mopnepaxka OHukona
[ 0K l | Cimaeta | | MpreH T | | Cnpaeka |

Puc. 7.83. MNapameTpbl anemeHTa UcTopuyeckasa Tabnumua, Bknagka CoobLeHns
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Tabn. 7.42. YHukanbHble napameTpbl anemeHTa Mctopuyeckasa Tabnuua

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
1. Bknagka Tabnuua
H ol
seTpon [ns kaxgoro n3 cronéuos
® 1 crongeu Zeronteu 3 crongeu TabnuLbl HAaCTpanBaeTCs TEKCT
Onwcarine 3aronoBka (BO3MOXHO
1.1. Cronbubl Mymomorrol MCMOMb30BaHUS
Morenetise MYNbTUA3LIYHOCTH), LUMPUHA U
~ BblpaBHMBaHWE TeKCTa
(Wpwer | | Asuia COOBLLIEHNIA.
BbicoTa cTpoku Tabnuuibl B
1.2. | BbicoTa cTpoku BricoTa cTpoKK g2 nuKcensx.
MNpv HaNMYMKM ranoYkn, MeTKN
1.3. | MNokasbiBaTb rog Mokaswisats rog BpeEMeHU, oTobpaxaemble B
Tabnuue, cogepxaT rog.
Konnyectso ogHOBpeMeHHO
CTpok Ha
1.4. CTpoK Ha CTREHWLE 2 oTOOpaxaeMmblx 3NIEMEHTOM
cTpaHuue
CTPOK.
YUncno coobLyeHni, coxpaHsemblx
anemeHToM. [ocne ero
. NnpeBbILLEeHUS, HOBble COODLLIEHUS
1.5. | Bcero 3anucen Boero sammoed 100 P W
HauMHaOT Nepe3anncbiBaTb
npeaelgyLume (HaunHas ¢ camoro
paHHero).
Bknagka CoobweHus (cm. puc. 7.83)
Ha aTon Bknagke popmmpyeTcs cogepkaHune coobuieHnin, otobpaxaembix anemeHTom. [ins
2 [obaBneHns HOBOro coobLLeHNs HaxXMUTe KHonKy [lo6aBuTb. [1ocne aToro ABaxabl HAXXMUTE
" | IKMHa cosaaHHom cTpoke (MnnHakHonky UaMeHUTb) v BbIGEPUTE ee BUT yrpaBrieHus,
ycnoswe nosisneHuns coobuleHns (no nepegHemy unv sagHemy ppoHTy buta) nero tekcT. [Mpu
Hanunyum ranodyku Mopaepxkka KOHMKoAA, B COOOLLEHMAX MOTYT 0TOBpaxaTbCst CUMBOSbI
KOHunkoga. O6pamume sHUMAHuUe, 4TO 3TO HEOOX0AMMO AN1si OTOOpakeHna BTabnuue
KMPUNNU4eCKNX CMMBOJIOB.
Bknapgka 3anuckb
3. But ctapTa sammcn

BriBpaHHelit BT McnonesyeTcs ana

FanycKa 3anuck!

Ha aTon Bknagke MOXHO yka3aTb 6UT cTapTa 3anvcu (oTobpaxkeHuns ) TPeBOr AaHHOro 3f1EMEHTA.
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Bknagka CoxpaHeHue

Ha aToii BKknaake MOXHO yKasaTb NepBbii 13 rpynMbl perMcTPoB, UCNOSb3yeMbiX AN COXPaHEHNS
AaHHbIX aneMeHTa. CoxpaHeH1e NPOUCXOANUT B pexume KonbLesoro 6ydepa. Mpu Hanuuum
ranoyku B aBTo.06nacTh, 3Ha4EeHNs COXPaHSATCABOGNacTMaBTopasMeLLeHNs NaHernu.
PekomeHAyemca ncnonb3oBaTh MMEHHO 3TOT PEXXMM COXPaHEHMS, MTOCKOMbKY B 3TOM Clly4ae
NCKIIOYaeTCs BO3MOXHOCTb COXPaHEHUs B PETUCTPLI, YXKe 3aAeCTBOBaHHbIE MONb3oBaTeneM B
npoekTe. Pasnuuna obnacrei namMaTy onvucaHbi B N. 4.1,

O6pamume 8HUMAHuUe, YTO KBUTVPOBaHME COOBLLEHNI BO3MOXHO TOMbLKO MNPY MCMNOMb30BaHNK
B KQ4eCTBe perncTpoB xpaHeHus PFW perncrpos.

KonnyecTtBo pernctpos, UCNosb3yeMbIX Ansi COXPaHEHWUsI AaHHbIX Tabnuubl:
O=00+0+2)-0+1),roe

CB — kon-BO perncTpos, NCNosib3yeMbiX KonbLeBbIM bydepom (KoHcTaHTa: CB = 4);

DT — kon-Bo perncTpoB, UCNOMb3yeMbIX 4518 COXPaHEHNS METOK BPEMEHU OAHON CTPOKK
(BpemeHu nosiBneHuns nspemenn nogTeepxaenus). MpunHanmummnranoyku MokasbiBaTh rog [nn.
1.3]1DT =10, npu otcyTcTBum ranoyku NMokasbiBatb rop [nn. 1.3]DT = 8);

S — Konm4yecTBo coobuweHnr Tabnuubl (cm. nn. 1.5).

Mpumep: anatabnuupbl cTpems 3anucamm nHanudmemranodku NokasbiBatb rog(nn. 1.3)
notpebyeTcs 52 perncTpoB XpaHeHus.
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7.14.4. Tabnuua BBOoAa AaHHbIX

Homep MNepemennas 3HayeHune

ElE

EE
8
_a

0 Mepemennas 1 0
1 Mepemennan 2 0
2 Mepenennas 3

Puc. 7.84. Apnblk 1 BHEWHWI BMA, anemeHTa Tabnuua BBoga AaHHbIX

OnemeHT Tabnuua BBOAA AaHHbIX WCNOMb3yeTcs AN 0TOOpaXeHns Ha akpaHe Tabnmupbl
3HAYeHWI PErncTpoB C BO3MOXHOCTBIO MX PyYHOro BBoaa. [MpokpyTka Tabnuubl ocywecTBnseTcs ¢
MOMOLLIbIO 3fieMeHTa YnpasrieHne rpadomkamMmm/Tadbnuuamu.

TunuyHble napameTpbl rpadnUHEeCcKoro arieMeHTa onncaHsl B . 3.7.

YHuKanbHble NapameTpbl rpacdUyeckoro anemMeHTa onvncaHbl B Tabn. 7.43:

Tabawua EBOAA AaHHBIX E
PervcTp snementa I Tabmuua | CTONGLS! AEHHBD _

[/] Bson aarHbe [JloSaBuTh ] [I.v‘lsMeHHTh] [ Yaanute I

Baronosok Wpwa.... Tun Fop... Bopash..

[3:zvetme | 50 | WORD | UINT | Bpae._|

Knaeuatypa
Knasuatypa_| «

l 0K I [ OmveHa ] [ MpiMeHnTE ] [ Cnpaeka ]

Puc. 7.85. lNapameTpbl anemeHTa Tabnuua BBoaa AaHHbIX, Bknagka Cton6ubl JaHHbIX
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Tabn. 7.43. YHuKkanbHble napameTpbl arieMeHTa Tabnuua BBoaa gaHHbIX

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
Bknagka PerncTtp anemeHTa
Konu4yectBo perncTpos, NCNOMb3yeMblX AN COXPaHEHUS AaHHbIX Tabnuupl:
O=(O0+000-2)-0, rge
1. .
Qw - kon-Bo cToN6LOB ¢ 4aHHbIMK toboro Tuna, kpome DWORD;
Qdw - kon-Bo cton6Luos ¢ AaHHbIMU TUNa DWORD;
S — KOnMYecTBO 3anuncen (CTPokK) Tabnuupl.
Mpumep: ana Tabnuubl ¢ aBymst ctonduamm gaHHbix Tina WORD n Tpemsi ctpokamm
notpebyetcst 6 perncTpos.
2. Bknapgka Tabnuua
. O6Lwwee KONMMYECTBO CTPOK
2.1. | Bcero 3anucen Bocero sanvcei 3 » P
anemMeHTa.
KonunyecTtso CTpoOK,
Ctpok Ha
2.2. CTpoK Ha cTpaHuuE 3 OA4HOBpPEMEHHO
CTpaHuue
0TOBpaxXaeMblX 3NIEMEHTOM.
BbicoTa BbicoTacTpoKM3aronoBkos
2.3. BuicoTa saronoska BR
3aronoBka B MUKCEensxX.
BbicoTa siueek Tabnuupbl B
2.4. | Bbicota cTpoku BiicoTa cTpokh 55 H
NUKCensix.
Mpn OTCYTCTBUM ranouku,
2.5. 3aronoeku ¥| 3aronoekm CTpOKa 3arofioBKOB He
oToOpaxaeTcs.
Mpn HanNM4MmM ranoyku,
2.6. MpaHnua ¥| Tparuua BOKPYT 3riemMeHTa
oTobBpaxaeTcs KOHTYp.
WpundpTt e S,
2.7. pucp \pmepT saronoexa WpnTt 3aronoskos.
3aronoBka
. . . WpndT cogepxmmoro sueek
2.8. | WpudT auenkm WpmeT Aueiitn pucT coaep
Tabnuupbl.
| CronG ) A
ST Mpy HANUYUM ranoYku, B
FONOBOK
My THASEMHBIA TaGﬂVlU,e 0T06pa)|(aeTCF|
7 ctonbeL ¢ NOpAaKOBbIMU
Cronbeu ¢ Forep H G nopsia
2.9. y d HoMepamu cTpok. MoxHo
Hymepauven

WmpwHa 30

ykasaTb HasBaHue ctonbua
(B T.4. MYNbTUA3LIYHOE) U
€ro LUMpUHy.
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CronGew HassaHwi
Zaronosok
[T MyneTaRsEMHEE

Mpn HanU4MM rano4ku, B
Tabnuue otobpaxaeTtca
cTonbeL, co cTaTU4eckon

TEKCTOBOW MHbopMaLmen

MepemenHan -
2.10. Cronbeuy | (cm. nn. 2.11). MoxHo
Ha3BaHuI1 yKa3aTb Ha3BaHue cTonbua
A
e (B T.4. MyNbTUA3LIYHOE) U
WWpura 94 ero L|.||/|p|/|Hy.
Te G
eKCThl CTONGLA HasBaHMIt COLI,Gp)KVIMoe CTO“6L||a
[ Mynemassrsi
TekcThl cTON6LA —— HepemeHHaﬂg CTaTUYeCKNX TEKCTOB (CM.
- epemeHHaR
2.11. N - nn. 2.10). MoxHo
Ha3BaHUU
Azbikun MNCMNOoJ1Ib30BaTb
MYNnbTUA3bIYHbIE TEKCTDI.
Bknagka Ctonoubl AaHHbIX
T ERR—— D=
| [Pervern snemerra | Tatmam | Crontus: v [Pacnonexemne] [ <ol
. [¥] Beon AamHbL [ﬂoSasu'rh] [MSM&HHTI:] [ Yoanute ] oy
Collo | CronGBuer eeosa
Baronosok LWhapw.... Twn “Pop... Bopi T
r pm——— ’ Jaronosok
poirt 50 WORD  UINT Beipagk... T P Mynewssse
DT Sravetme i
B Asbikn
| Whpkna 50 Beero unep k]
""" | Tun JpotiHan yacte 1]
Knzevamypa . Foprar [ opHacHTaNEHOE BLIPAEHHEaHHE
Knaewatypa_| v [Tmme  UmE  ommm ommml | | [ : ) Dec .
Lo - () Mo nesomy kpat
) Hex .
SRS ) Float (e
P @ Unsigned @ Mo npagormy kpato
3. ......

...... :

Ha aTown Bknagke cosgatotcs cTonoubl Tabnuubl.

Orrera

Mpu Hanuumm ranoykn Beoa AaHHbIX, cogepxumMoe ctonbla MoXeT peaakTupoBaTbCs
onepaTopoM. BaTomcnyyae Bo Bknaake KnaBuartypamoxHo BbIGpaTh UCNONb3yeMyto Ans 3Toro
3KpaHHYo KnasmaTypy.

Ana nobasneHus HoBoro ctonbua nucnonbsyetcs kHonka [lo6aBuUTb, AN pefakTMpOBaHUS
co3gaHHoro — ameHnuTb (unv asonHoe Haxxatue JIKM Ha cTpoky). B HacTporikax ctonbua
MOXHO yKa3aTb ero 3aronoBok, LUMPUHY, TUN M dopMaTt AaHHbIX, BbipaBHUBaHWeE, obLlee

KONMYEeCTBO UUdp U KONUMYEeCTBO Lnp nocne 3andaTom.
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7.14.5. Tabnuua oTob6parkeHns AaHHbIX

3
Homep Cpeskl MNepemeHHan 1 MNepemeHHan 2 Bpema
0 Sample 1 [a1a] 11| 2015-07-18 11:05:48
1 Sample 2 il 11| 2015-07-16 11:06:47
2 Sample 3 [a1a] 11| 2015-07-18 11:085:46

Puc. 7.86. Apnbik n BHEWHWI BUA anemeHTa Tabnuua oTtobpaxeHus JaHHbIX

OnemeHT Tabnuua oTobpaxeHUs AaHHbIX UCNOMb3YETCA ANs 0TOOpaKeHUs Ha akpaHe Tabnuubl
[laHHbIX, 0OHOBNSOLLENCSA B peanbHOM BpeMeHu. B otnnune ot anemeHTa Tabnvua BBoAa AaHHbIX, 3TOT
3NEMEHT UMeeT TPUOCOBEHHOCTMU:

1. ero coaepXXMmMoe He MOXXET M3MEHSATbCS ONepaToOpoM;

2. [aHHble Tabnubl MOryT OGHOBNSTLCS B peanibHOM BPEMEHM B criyyae
MCMONb30BaHNA LMKIMYecKoro bygepa;

3. B KayecTBe hopmaTta oToGpakaeMbIX AaHHbIX MOXET UCMONb30BaTbCA
CUCTEMHOE BpeMS.

MpokpyTka Tabnuubl OCYLLECTBNSIETCA C MNOMOLLUbI  3remMeHTa  YnpasneHue
rpadoukamu/Tadnmuamu.

TunuyHble napameTpbl rpadnUYEeCcKoro arnemeHTa onncanbl B N. 3.7 nn. 7.14.4.

YHuKanbHble NapameTpbl rpadmyeckoro afieMeHTa onucadsl B Tabn. 7.44:

Tabn. 7.44. YHukanbHble napameTpbl ariemeHTa Tabnuua otobpaxxeHMA OaHHbIX

HassaHue
Ne napametpa CKPUHLWOT Onucanue

Bknagka PerncTtp anemeHTa

Homep nepBoro 3 perncTpoB AaHHbIX, 0ToOOpaxaeMblx Tabnuuen. KonmyecTBo perncTpos,
ncnonb3yemblx Ans 0TobpaxeHus AaHHbIX Tabnuubl, paccunTbiBaeTcs no opmyne:

O=00+{0O0+000-2+00)-(0+1),roe

1. | CB—Kon-BO perncTpoBs, Ucnosb3yemblX KonbLeBbiM Bydepom (koHcTaHTa: CB =4);

Qw - kon-Bo cTonbuoB ¢ faHHbIMK Ntoboro Tuna, kpome DWORD;

Qdw - kon-Bo cTonduoB ¢ AaHHbIMK TUnNa DWORD;

DT —«Kon-Bo perncTpoB, UCNOMNb3yeMblX 4115t COXPaHEHUSI METKW BPEMEHMW OAHON CTPOKK
(koHcTaHTa: DT= 6);

S — konnyecTBO 3anucein (CTPOK) Tabnuubl.

Mpumep: ana Tabnuubl ¢ AByms ctonbuamu aaHHbIx Tuna WORD 1 Tpems ctpokamm
notpebyetcs 36 perncTpos.

2. Bknagka Cton6ubl AaHHbIX

Mpn HanNMYMM ranoyKkM aNEMeEHT B peanbHOM BpEMEHMU
oTobpaxaeT copepxumoe uumknmdeckoro Bydepa
J|kn. Bypep | (MCNONb3yeTca ANst OTOOpaKeHWst aHHbIX 3N1EMEHTOB
Tuna TpeHa, ApXxvBUpoBaHue BNaHeNnMununT.g.).

Lnknnyeckui

2.1.
6ydep
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1.15. YnpaBneHue rpacdmkamu/Tabnuuamm

Puc. 7.87. ApnblK 1 BHELWHWI BAL SNeMeHTa YnpaBneHue rpadmkamu/Tabnuuamm

OnemeHT YnpaBneHue rpadmkamu/TabnuuamMu MCnonb3yeTcs Ans  B3aMMOAEWNCTBMS  C
COOTBETCTBYHLUMMM SMIEMEHTAMU — NEPEMELLEHMIO MO UCTOPUYECKUM rpadhmkam, NpoKpyTke Tabnuu,
KBUTUPOBaHUIO Tpesor U T.0. O6pamume BHUMAHuUe, YTO 3NeMeHT paboTaeT KOPPEKTHO TONbKO Mpu
HanM4YnM Ha JAHHOM 3KpaHe €AUHCTBEHHOrO ynpaBnsemMoro afieMeHTa.

TunuyHble NapameTpbl rpadrMYecKoro arieMeHTa onucatbl B n. 3.7.

YHuKanbHble napamMeTpbl rpadynyeckoro anemMeHTa onucaHbl B Tabn. 7.45:

-

¥npaenexune rpadukann/Tabnuuamm @

Cofiemie |KHorn{a | UgeTt | Pacnonoxermne

Tun snemeHTa OeiicTene
@ Mpadk,/ Tabnuua [I'Ipen.blmman CTPaHULE -
) Tpeta
3 Ock spemery | CABWMHYTS BneBO ()
Oce Y CoeuHyTs BEepx ()
n] CE rpadukm

O XY rpagnk | OyncTiTe

[ OK H CrmveHa I MpireHITE W

Puc. 7.88. Apnblk 1 BHeLWHWI BUA aneMeHTa YnpaBneHue rpadmkamu/Tabnuuamm
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Tabn. 3.45. YHukanbHble napameTpbl anemeHTa Tabnuua TpeBor

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
Bknagka CobbiTue, TN anemeHTa — Npaduk/Tabnuua
@ papur/Tabmiua
1.
[laHHble 4eNCTBMSA MPUMEHNMbI 4N 3neMeHTOB VicTopudecku rpadumk, XY rpadmk + Mogens,
TabnuuaTtpesor, Tabnuia cobbliTU pearnbHoro BpemMenn, ictopnyeckas tabnuua, Tabnuua
BBO/Ja [aHHbIX, Tabnuua oTobpaxkeHnst JaHHbIX.
11 Mpegbigywias [nsa Victopnyeckoro rpaduka necex
- CcTpaHuua Tabnuu.
12 Cnepyoulas [nsa Victopnyeckoro rpadmka necex
- CcTpaHuua Tabnuu.
MNepexon Ha npeapbiayLLmnii
. cpe3/CTPOKY.
13 MNpeablaywmn P oKy
o aneMeHT ;
INpensiayuan cTpaHILa [nsa Wctopuyeckoro rpadvka u Bcex
Crnepyowan cTpaHUA
Mpeas| Ay 3nemMeHT Tabnuu.
%ﬂemwﬁ INeMeHT Mepexoa Ha cnegyoLLmnia
oATEEDOMTE
Cne,u,yrou.l,mﬁ ¥oanuTe cooepKUMoe Cpe3/CTpOKy.
1.4. SreMEHT COBWMHY Tb BEEQX
CasiryTs sHins [nsa AcTopryeckoro rpadmka u Bcex
CAEWHYTE ENEED
CAEMHYTS BRpaso Tabnuu.
15 NoaTBEDaNTL YBEMMUATE KeutnposaHue Tpesor. Tonbko Ans
~ ATBEPA y’:‘_E‘Hb”J”Tb NcTopuyeckoin Tabnuubi.
16 Ypanutb Ounctka ncropmm MAIctopmyeckoro
e coaepxumoe rpadmka/Victopmyeckon Tabnuubl.
COBUHYTb
ABAHY lMepemelleHne no anemeHty XY
1.7. BBEPX/BHN3/
rpaduvk + mogens.
BNEBO/BMNpPaBo
18 YBennuntb/ N3ameHeHne macluTabaanemeHTa XY
o YMeHbLUTb rpadovk + Mmoaensb.
C6poc nepemelleHnii n
1.9. C6poc macwrtabupoBaHus anemeHta XY

roaduvk + mogensb.
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Bknagka CobbiTue, Tvn anemeHTa — TpeHA

i@ Tpena
[aHHble oencTBus NpuMeHUMbI Ans anemenTa Tpena. ID onpeaenseT Homep KpMBOW TpeHaa, ¢
KOTOPOWM MNPOU3BOAUTCH ENCTBMIE.
COoBuVHYTL
2.1. | Bneo/Bnpaso/ © Oce spemerm [MpokpyTka TpeHaa.
BBEPX/BHU3
2.2. | TNpubnusntb CapvHyTs Bneso (<) - AW | VaveHeHme macluTaba
2.3. OTpanuTb CapuHyTe Bneso (<<< Casanyme 8820 ()| rpeppa.
COEMHYTE BNpaso () CasmHYTE BHUS (V) v
2.4, Mokas3aTtb CoEvHyTE BNpaso (=== CasuHyTs BHMz (vwv) OKasaTb coaepxvMmoe
MpuBmuanTe (+) rTD”ﬁﬁﬂ”S”Tb ) ) TpeHaa.
MpUEnMzENTE (+++) prBMMSHTE (++
25 CKPBITh o —! Ornamams () CKpbITb coepxunmoe
Otoanims (—) OTpanuTe {—) TpeHaa.
OuMCTMTE Mokazate
Otoanims CrpeITe
Tpbmvsims OuwicTims
MpuBnusnTe
OTpanue
D [rpal:t:MK'I -
Bknagka CobbiTue, Tvn anemeHta — XY rpaduk
3. _
@ XY rpaguk
[aHHble gencTBua NpUMeHnMbl Ans anemeHTa XY rpaduk.
3.1. Oumnctntb Ouunctntb None rpadguka.
3.2 Tonbko TekyLue OTpucoBaTb TOMBKO TEKyLLNe
o TOYKM 3Ha4YeHNs perncTpoB.
Quncvme [oGaBneHne HOBbIX 3HAYEHUI
,D,O6aBVITb TonbKo TEKYLUWE TOYKK
3.3. BaBMTE TEKYLLME TOUKN perncTpoB ¢ COXpaHeHnem
TEKyLLUME TOYKU e
oTobpaxeHus cTapbix.
OTpucoska B
3.4. peanbHOM OtpucoBka rpacuka B peanbHoM
BPEMEHMU BPEMEHM.
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7.16. ApxuBupoBaHue

7.16.1. ApxuBupoBaHue B naHenu

Puc. 7.89. Apnbik n BHELWHWI BUA 3NieMeHTa ApXMBUPOBaHMe B NaHenu

OAnemeHT ApXMBMpOBaHME B NaHENu SBMNAETCS HesU3yau3upyembiM (T.e. He oToBpaxaeTcs Ha
aKpaHe naHernu) 1 UCnonb3yeTcs ANa COXpaHEeHUS TEKYLLMX 3HAYEHWUI O[IHUX PErMCTPOB NaHenu B
ApYyrve ¢ BO3MOXHOCTbIO 3aM1Cy METKN BPEMEHW.

06pamume BHUMAHUe, 4YTO ANNEMEHT aKTUBEH TOJ1bKO B TO BPEMHA, NMOKaA OTKPbIT 3KpaH, Ha
KOTOPOM OH PacnoJioXeH. I'IpM Heo0X0AMMOCTU BbINOMNHEHWS AENCTBMUI B HE3aBUCUMOCTU OT OTKPbITOro
9KpaHa, cnenyet caenatb 3fieMeHT rnoGanbHbIM.

TunuyHble NnapameTpbl rpadMYecKoro arieMeHTa onncatbl B n. 3.7.

YHuKanbHble NapameTpbl rpadmnyeckoro anemMeHTa onucaxbl B Tabn. 3.46:

-

ApXMBMPOBEHME B MAHENN @
[aHHkbe | 3amcs |XpaHnnHu.|.e I Pacnonoxerue
Konso sanmcei 10
YacToma 1 cex.
Nata ymrhims -
Januce
BT ympaEneHA sanuckio
[ oK ] | CmaeHa | [MpreHATE Cnpaeka

.

Puc. 7.89. NapameTpbl anemeHTa ApxMBMpoBaHue B NaHenu, Bknaaka 3anucb
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Tabn. 3.46. YHuKanbHble napameTpbl ariemeHTa ApXMBMpPOBaHWe B NaHenum

HasBaHue
Ne CKpUHLWOT OnucaHue
napameTpa
Bknagka [JaHHbIe
Crmcok perucTpos:
0 PSWI[256]
1 PSW[257] | Dosaenm |
2 PSW[258] I
3 PSWI[259] OofGaemts rpyniny
¥ 100
1 . WamernTe
Yoanute
Beepx
BHnz
Ha aTon Bknagke BbIOMpaOTCa apXuBnpyeMble PermcTpbl.
2. Bknagka 3anucb
PasmepapxuBaBcpesax. Kaxabin
. _— cpe3npeactaBnseT cobonHabo
2.1. | Kon-Bo 3anucen Kon-so sanucei 10 pesnp 'D'v P
3Ha4YeHUn BCEXPETNCTPOB,
yKkasaHHbIX B nn. 1.
2.2. YacToTa YacToTa 1 cek, lMepunoa apxmBnpoBaHUSA AaHHbIX.
Bbibop Hanuums unm oTcyTCTBUA
2.3. Hata Oata ymrhims - | P y
METKM BPEMEHU B apXmMBe.
% Mpy HanNU4MM rano4ku, MOXXHO
MUCH
24 3anmcs T ——————— ykasaTb OUT ynpaBneHus 3anucbo
(BKIN—HavaTb3anuck, BbIKI-
OCTaHOBUTb 3arnuchb).
Bknagka XpaHunuuwe
KonnyectBo perucTpoB, UCMNOMNb3yeMbIX NS COXpPaHEeHUs AaHHbIX apxuBa:
O=00+{0O0+000-2+00)-(0+1),roe
CB-—kon-BO perncTpos., NCnonb3yemblx KonbLeBblM Bydepom (koHcTaHTa: CB =4);
3. | Qw - kon-BoO apxmBMpyembix 3Ha4YeHun Tuna WORD;

Qdw - kon-Bo apxmBupyeMbix 3Ha4eHu Tuna DWORD;

DT -kon-Bo perncTpoB, CMOMb3yeMblX AN COXPaHEHWUS METKM BpEeMEHWN OAHOIO cpesa (npu
3anuncu metkm Bpemenu [cm. nn. 2.3] DT = 6, 6e3 3anncu metkm Bpemenn DT =0);

S — konu4yecTBO 3anucen (rnybuHa) apxmea.

Mpumep: ans apxmea AByx pernctpos Tuna WORD v ¢ rny6buHomn 10 cpe3oB 1 3anncbo METKM
BpeMeHU NnoTpebyeTca 92 permctpa XxpaHeHus.
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7.16.2. ApxuBupoBaHue Ha USB

Puc. 7.90. Apnblk 1 BHELWHWI BUA aneMeHTa ApxmBupoBaHue Ha USB

OnemeHT ApxuBupoBaHue Ha USB aBnisieTca Hesu3yasiusupyemMbiM (T.€. He 0ToBpaxaeTcs Ha
3KpaHe NaHenun) v ncnonb3yeTcs AN 3anMCu apxXmBa 3Ha4YEHWI PErMCTPOB NaHeNN ¢ METKOV BPEMEHM Ha
USB flash HakonuTtenb B BUae haninos popmara .csv. 06pamume BHUMAHUE, YTO AaHHbIN (YHKLMOHAN
AoctyneHTonbkoansinaHenen Cr3xx-P. OnemeHTcnocobeH apxmeBnpoBaTb 40127 perncTpos.

O6pamume sHUMAHue, YTO 3NIEMEHT aKTUBEH TONbKO B TO BPEMSI, NMOKa OTKPLIT 3KpaH, Ha
KOTOPOM OH pacnosioxeH. Mpu Heo6Xx0AMMOCTU BbINOSTHEHWS AeCTBUI B HE3aBUCUMOCTM OT OTKPLITOrO
3KpaHa, cnefyeT caenaTb ANeMeHT rnobanbHbIM.

PekomeHayeTcs UCMonb30BaTh HAKOMUTENN MPOMBILLNIEHHOTO UCNONHEHNS. T1pY LMKNUYECKON
3anucy apxuea KpaiiHe He peKoMeHdyemcsa co3faBaTb (hainbl CAMULWKOM YacTo (Hanpumep, kaxable
HECKONbKO cekyHa). 06pamume BHUMAHue, YTO EMKOCTb HAKOMUTENS He A0KHa NpeBbiwaTh 32 6.

AkcnopTpoBaTtb/MMnopTUpoBaTh AaHHble ¢ USB flash MoxHO Takke ¢ MOMOLLbIO 3NIEMEHTOB
PDyHKLUMOHaNbHaa kHonka/PyHKUMOHaNbHas obnactb (cm. 0. 9.7).

TunnyHble napameTpbl rpauyeckoro afniemMeHTa onncaHbl B . 3.7.

YHMKanbHble NapameTpbl rpadnyeckoro afieMeHTa onucadsl B Tabn. 7.47:

Apxuenpoeanne Ha USE @
KonTponk skcnopTa Hata/Bpema Pacnonoxenue
Aeaie IaHHbie Paitn HpaHuniwe

Kon-eo sanuceli B maline 10

Pexm apmenposaHua

@ Lhkn

1 | MumyTta -

But ympasnenmA sanuesio | PSB25E

BuT pexiima PSE256
Pexcum

Ocmanoexa (0) @ MNepezannce (1)

3anuce No GpoHTy BuTa PSB256

[ 0K ] | Omaera | | MpurmeHnTs | | Crpaexa |

Puc. 7.91. NapameTpbl anemeHTa ApxuBupoBaHue Ha USB, Bknagka ApxuB
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Tabn. 7.47. YHuKanbHble napameTpbl anemeHTa ApxmuBupoBaHue Ha USB

Ha3BaHue
napameTpa

CKpUHLWOT

OnucaHue

Bknagka ApxuB

1.1.

Kon-Bo 3anucen
B (hanne apxusa

Konso ctpox ana ogHoi sanmoi 1

Kon-Bocpes3oB, nomMeLLaeMbIX B
apXu1B Npu KaXX4om 3anncu.
3HayeHune no ymonyaxHmio —1 (B
apXMB 3aNMCbIBAKOTCA TOMbKO
TeKyLme 3Ha4YeHus).

1.2.

Lnkn

Pexian apEMEMpOBaHUMA

@) Lhacn
1 |Cerq.an.a -

BuT ynpaeneHuA zanvcels  |FSEZ5E

Bt pesima P5B256
Pexaim
OecTtaHoeka (0} @ MNepesanues (1)

Mo GuTy PSB256

Beibop pexuma LmMKnm4eckomn
3anvcu apxmea.

YacTora — yactoTa 3anucu
3HaYEHMIN PETUCTPOB ANEMEHTA B
APXMB;

BuTtynpaBneHus 3anmcbo —npu
HanuU4ynMm ranoyvkun, MoXXHo
ykasaTb OUT cTapTa/oCTaHOBKM
3anucu apxuea. Korga out
npuHumaeT 3HaveHne BKIJ,
Ha4yMHaeTCcs 3anncb 3Ha4YeHUN B
apxmB. Korga 6uT npuHumaeTt
3HayeHue BbIKJ1 — 3anucb
npekpawiaeTcs;

Pexum—BbiOOp oencTBms nocne
3anonHeHusa danna(nn.1.1)—
OCTaHOBKa Uy Nepe3anich;

BuT pexuma — npu Hanuuum
rano4vkm MOXHoO BblbpaTb OUT,
KoTopon byaeT onpenensitb
TEKYLLIIN PEXMM apXUBUPOBAHNS
(BKI—nepesanucb, BbIKIT—
OCTaHOBKa).

1.3.

3anuck no
poHTy BuTa

PSE256

@) Januce No dpoHTy BuTa

Bbibop pexuma TpurrepHon
3anucu apxmea. 3anucb B apxus
ByoeT Nnpon3BOANTLCS NO PPOHTY
BblGpaHHOro 6ura.
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Bknagka [JaHHbIe

2.
Ha aTow Bknagke BbIGUpaOTCA U HACTPaMBAaKTCA PErncTpbl, 0OTOBpaxKaemble 31EeMEHTOM.
Ha3BaHve apxuBupyemoro perucrpa.
OT0 Ha3BaHue bygeT 3arorioBKOM
Hassarue COOTBETCTBYHOLLEro cronbua B .Csv
2.1. HassaHune Varable 1 . yloli H
danne. He gomkHo cogepxaTtb
Kupunnuuy. Makc. Kon-Bo CUMBOSIOB
- 30.
Pervctp
2.2. Peructp | PSV300 | Bbibop apxuBmpyemoro perucrpa.
Tun gaHHsn Twvn gaHHbIX apXxMBUpYyEMOro
2.3. Tvn AaHHbIX |wmd v| P Py
perncrpa.
PopmaT
dopmart faHHbIX apXMBUPYEMOrO
2.4. dopmat @ Dec Hex er?MCT i pXuBMpy
Foat Unsigned P pa.
PaspRoHocT: [NonHoe KonMYecTBO 3HAKOB,
E 4 oToOpaXkaeMbIX 31eMEHTOM, U
2.5. | Pa3psigHOCTb CEro SHaKos P
KONM4YeCcTBO 3HAKOB, 0TOBpaxaeMblx
OpofiHan yacTe 0 .
nocne 3ansaToun.
3. Bknagka ®ann
Homep ycTpoiicTBa (coBnagatoLuii ¢
HomepomUSBAnoptanaHenu),Ha
) ID ycipodkcTea 0 KOTOPOENPOUCXOAMUT 3anuchb.
3.1. | ID yctpoiicTBa [MepBOMy NOpPTY COOTBETCTBYET
[C] BeiGpams perucTp PSW25 3HaveHue 0. B pexxmume amynsaumm ID
COOTBETCTBYET HOMEPY NOrNYECKOro
ancka MK (0-C:\, 1 -D:\nT.4.).
MyTbkdpannyneroHassaHve. bes
yKkasaHus nyTv gann 3anucbiBaeTca B
Myms/Paiin kopeHb USB flash. Mcnonb3osaHue
. MyArhiv.csv KMpunnuuel Hegonyctumo. BmecTo
3.2. MyTe/dann P 4 pony

Buifipat pervcto

(p1KCcMpoBaHHOIO 3Ha4YEeHNSA MOXHO
BblOpaTb permctp.

Mpumep: Archives/MyArchive.csv
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3.3.

Boibop pexuma cozgaHus dannos
apxuBa:

®dukcpoBaHHOE UMSA —BCE JaHHbIe
coxpaHsatTcasoaHomMmdanne. MNpu
Hanuuuu ranodku MoBTop3aronoska,
Kaxkgas 3anncb B apxus

npeaBapsieTCs CTPOKOW 3arofI0BKOB;

Mma no ymonyaHuio — Kaxaas
3anucb B apXxmB NpUBOAUT K
€034aHu0 HOBOrO (haina c MUMeHeMm
Name0000~Name9999,rqe Name—
nMma dparnna, ykasaHHoe s nn. 3.2;

@ PUKCHPOBEHHOE UMA
| MoeTop saronoexa
Mran no ymonuaHo

9 EEBMTb HOMEp Nocne MMeHA
Wms paiina fe P

[ob6aBuTb HOMep nocne UMeHu —
256 JaHHble coxpaHsaTcda B dpanne
NameNe, roe Name — ums dainna,
HassaHwe no gaTe ykasaHHoe B nn. 3.2, Ne - Homep,
yKa3aHHbI B JaHHOM MyHKTe. BMecTo
PUKCMPOBAHHOIO HOMEpPa MOXHO
NCMonb3oBaTb 3HaYeHMe perncTpa —
Taknum obpasom, MOXHO 3anucbiBaTtb
JaHHbIe B pa3Hble hansbl;

Brifpate pernctp

HasBaHue no paTte — gaHHble
COXpaHsTCA B hainax ¢ Ha3BaHUsMM
dopmata YYYY-MM-DD (2015-08-14).

3.4.

PasgenuTens 3Ha4eHu B panne .csv.

Pasoenutents sHaveHWiA : PekomeHgyeTcs ncnonb3oBatb “;
cuMmBoOnpasgeneHnaa4yeeKkana.csv.

Paspenutenb
3Ha4YeHuNn

Bknagka XpaHunuwe

Ha aTor Bknagke MOXHO yKa3aTb NePBbIN U3 rpynbl PEMMCTPOB, UCMOMNb3yeMbIX 41151 COXPAHEHUS
JaHHbIX anemeHTa nepep 3anucbio nx Ha USB flash. CoxpaHeHune npoucxoauT B pexume
KonbLeBoro bydepa.

Konun4ecTtBo perncTpos, NCNONb3yeMbIX AN COXpaHEeHUs AaHHbIX O4HOr0 pernucTpa,
oTobpaxkaemMoro Ha rpaduke peanbHOro BpEMEHM:

O=00+@O0+000-2+00)-(0+1),roe

CB—Kon-BO perncTpoBs, UCnosnb3yemblX KonbLeBbIM 6ydepom (koHcTaHTa: CB=4);

Qw - kon-Bo 3HaveHu Tna WORD, 3anuckiBaeMbIX B apXuB,

Qdw - kon-Bo 3HayeHur Tna DWORD, 3anncbiBaeMbIX B apxmB,

DT —Kon-BO perncTpoB, UCNOMNb3yeMblX 419 COXPaHEHUSI METKM BPEMEHU OOHOI0 cpesa (npu
Hanu4yuu ranoyku flata/Bpems (nn. 6) DT = 6, npu ee otcytctBumn - DT =0);

S — Kon-BO cpe30B B dhawne apxvsa (cm. nn. 1.1).

Mpumep: ons aByx 3HavyeHun Tuna WORD ¢ uncnom cpesoB 5 notpebyetca 52 peructpa.
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Bknagka KoHTponb akcnopra

MNpu Hanu4nn rano4ku, nocne
3anuMcuB.csv ann, permcTpblu3

OuunctnTb 46 0.5
perMCprl nocne CurcmiTe PErMCTPRI NOCNE 3KCNOpTa . Y paCbIBa}OTCﬂ BU. JT0
aKCNOpTa nosBonsieT nsdexaTtb

Ay6nvpoBaHusa CTpokBdanne
apxusa.

buTt paspeLuenuns 3anucy B hann.

Pa3pelueHune Ha B —
P PaspeleHlE Ha SKCnopT PSEZ56 BKI - 3anuchk paspelueHa, BbIKI

aKcnopT

— 3anucb 3anpeLyeHa.
Skenopr A= | BuT3anncn TekyLLMX 3HaYeHNI
TEeKYLLMX IKCNOPT TEKYLLME SHAYEHMA P5B257
3Ha?I-ILgHI/Il7I = pT T (nonepeaHemy poHTa buTa).

BuT coctosiHna 3anucu B chann.
Craryc akcnopta CraTyc akcnopTa PSEI5E BKIl-Begetcasanuce, BbIKIT—
3anuncb He BeJeTcs.

PesynbTat 3anucu B doann:

0—3anucb 3aBepLleHayCneLHo;
1 — USB Hakonutenb He
OOHapyxeH;

Ownbku OumEicn akcnopTa FTT 2 —HegocTaToOMHO NAMATU ANS
aKcnopTa NMMopTa;

3 —HEeBEepHO yKa3aH nyTb K
danny/wmsa panna;

4 —Heyaanock NONy4NTbL AOCTYN
K channy.

Mporpecc

Mporpece skcnopTa (% [Mporpecc3anucu e dann (B%).
skomopTa (%) [¥] Nporp pTa (%) PSW257 porp parin (8 %)

Bknagka OaTta/Bpemsa

Oata/Bpemn

“POpMaT OATEl IWW—MM-DD 'vI

MNpuraep 2050717

PopMaT BpeMEHI IW]

Mpwrep 10:32:45

Ha gaHHOM BKNagKe MOXHO BKIYMTL/OTKNIOYNTL 3aNMCb METKM BPEMEHW B apXuB 1 BbIbpaTh ee
dopmar.
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7.17. AHMmaumna

7.17.1. AHMMaLUuA oBUNXKeHUs

Puc. 7.92. ApnbIk 1 BHELWHUI BUA 3nemMeHTa AHUMaLUA ABMXKEHUs

OnemMeHT AHUMaUUA OBMXEHUA VCMNOoNb3yeTcs ANsl CO34aHnd MyTH, MO KOTOPOMY MOXKET
nepemewyaTbcsa nobon gpyron rpadmyeckun anemeHT. Kaxgoe Haxatne JIKM Ha pabouee none
co3gaeT HOBYIO TOYKY NyTW. NocneaHasa Touka cosgaetcs ABonHbIM HaxkaTtnem JIKM. [Mocne atoro
HeobX0AMMO CrpynnMpPoBaTh NYyTb C HYXXHbIM 3NIEMEHTOM NpX NOMOLLM KOoMaHAbl_CrpynnupoBaTb U3
KOHTEKCTHOIO MEHIO 3JTEMEHTOB.

TunuyHble NapameTpbl rpadMYecKoro arieMeHTa onucatbl B n. 3.7.

YHUKanbHble napameTpbl rpadmMyecKoro anemMeHTa onucaHsl B Tabn. 7.48:

- )

AHWUMEUNA ABWHEHIA

:

But zanycka [ Brniowame | £ SBZ56
But cBpoca D Brniounts PSEZ56
MoeTop

QK H OmagHa MpUMEHATE

Puc. 7.93. MNapameTpbl anemeHTa AHUMaLmMA ABUXEHUSA, BKNagka YnpasrneHue
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Tabn. 7.48. YHuKanbHble napameTpbl 3NIEMeHTbl AHUMaLMA OBUXEHUA

HasBaHue
Ne CKpUHWOT OnucaHue
napameTtpa
Bknagka KoopauHatbl
AHUMauna gENHEHNA @
| Koopmanatel | Vipasnerue |
Touka - X=h0; Y=329 -
Bpema nyma: 14.9 Cexynaoa
Touxa mym: ¥=209; ¥Y=329
X &0 Bpema nyma: 13.3 Cexynaa =
Touka myma: X=209; ¥=196
1. Y 329 Bpema nyma: 14.0 CekyHna
Touka myma: ¥X=345; Y=156
Bpema nyma: 7.0 CexyHga
Touka myma: X=349; ¥=126
Bpemn nyma: 10.0 CexyHna
Touwa myma: X=445; Y=126 i
Drrsan rmima @ 0 T arinin—
[ (0] ] ’ Omvena ] MpureHATE
Ha aToin BKnazgke 3a4atoTca KOOpAMHATEI TOYEK NYTU N BpEMS, 3aTpavymBaeMoe Ha nepemMelLLieHme
anieMeHTa Mexay HUMU.
2. Bknagka YnpaBneHue
Mpun HaNU4YMKU rano4kn, MOXHO
kasaTb OUT N M HUA
2.1. BuT 3anycka Bt sanyora [T Bemowrms | pogosg | | a0l 6ut nepemelue
SEeeE anemexTa (BKJ1 — nepemeluaetcs,
BbIKJ1 — octaHoBneH).
Mpun HaNV4YMKU rano4kn, MOXHO
ka3aTb OMT ynpaBneHus M
2.2. BuT cbpoca Butctpoca [[|Bmowme | poposg ykasaTh OUT ynpasrienis copoco
i aHumauwum (BKI — BosBpalleHue
3MIeMEHTa B HavarnbHYI0 TOUKY NyTK).
Mpwn HanW4MKM ranoyku, nocne
NPOXOXAEHUA NYyTN SNeMeHT
2.3. MoBTOp MosTop BO3BpaLlLlaeTcs B HaYyanbHY0 TOYKY
(T.e. nepemeLlleHne byget
3aLMKIEHHbIM).
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7.17.2. AHMmauusa nodpaxeHus

Puc. 7.94. Apnbik n BHELWHWI BUA, aneMeHTa AHUMaumMA n3obpaxeHus

OnemMeHT AHMMaUMA N3o6paXXeHMA UCMOoNb3yeTcs AN CO3A4aHna aHMMauumn u3 Habopa
rpadomyecknx dannos.

TunuyHble napameTpbl rpadnyeckoro anemeHTa onncadbl B . 3.7.

YHuKanbHble NapameTpbl rpadnyeckoro anemMeHTa onucaHbl B Tabn. 7.49:

AHumaums n3obpaxerna @

LAHWMaWA nsofpaxeHnua | AHUMELAR | Pacnonosxeqme

MonHeA wan

1500 M
PSW256 [T Peruc
3anycK PSB256 [] BT ynpasnerua
[ Cepoc PSB256 [] Bt ynpasnerua
MocnenoEaTenEHOCTE ME0EDaKEHMA
() 3apaHHan
@ Mo nopraxy
(@) 07 Hayana ¥ KoHUy
MosTop (7 DT HaYana K KoHLY, 0T KOHUA K Hayany

[ BitT BrmAMOCT™I

Lu]
(5]
m
(L%
Ln
o

[ (0]:4 ][ OmaeHa ] MpureHUTE

Puc. 7.95. NapameTpbl anemMeHTa AHUMaLMA U300bpaxeHus, Bknagka AHMMaUmA
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Tabn. 7.49. YHukanbHble napameTpbl anemeHTa AHMMauua nsobpaxeHus

HasBaHue
Ne CKpUHWOT OnucaHue
napameTpa
Bknagka AHMMauusa nsodpaxeHus
AHWUMaLMA n30bpakeHna @
ArumaLnA nsoBpakeHnA | Aqumalma | Pacnonoskerie
MaTepuan [MpepsapUTensHEIR NpocMoTp
zofpaxeque 0
progrxeue—s | [Bosaam]
WameHuTe
Yoanute
1.
[ Boemx |
BHus
(o] [ omea || Momenire
HaaTtoviBknaake BbiIbupatoTcsa n3obpaxeHus, koTopble byayTncnonb30BaTbCA BKa4ecTBe
KagpoB aHMMaL MW,
2. Bknagka AHnmauums
Bpems nonHoro yukna
[MonHEA wn aHnMmauunm B MC (T.e. BpemMA,
. 500 3a KoTopoe ByayT NokasaHsbl
2.1. MOnHBLIA LK Me POe OyAyT !
e gr BCE Kagpbl JaHHON
T =T aHnmaLm). BMecTo sHayeHms
MOXHO yKasaTb Perucrp.
Mpn HaNUYUKU ranoyku,
aHumauus Gygert sanyuieHa
nocne crapTa npoekTa.
2.2. 3ar|yCK 3anyck PSBE256 [] BT ynpaenern Mo>kHo yKasaTtb out
ynpasnexus aHumaumen (BKN
— 3anyweHa, BbIKI —
OCTaHOBMeHa).
Mpn HaNUYUKU ranoyKu,
aHumauusa He bypet
3anylieHa nocne crapTta
23 Copoc [F] Copoc — s [T npoekTta. MoxHo ykasaTb 6uUt
ynpasneHuns c6pocom
aHumauum (BKIT — cbpowena
Ha nepsblv kagp, BbIKI —
3anyLieHa ¢ nepBoro kagpa)
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2.4,

[MocnenoBaTenbHOCTb
n3obpaxxeHumn

MocneaosaTensHOCTE MSOBPEXEHWMIA
2anaHHan
@ Mo nopaaoxky
@) OT Havana K KoHLy

| Mo Top 0T Havana K KoHLUy, 0T KOHUS K Hayany

3apgaHHas — BbIObOp
rnocrnenoBaTenbLHOCTY KaapoB
aHuMaumu.

Mpumep: 0,1,0,2,3,3. Homep
COOTBETCTBYET HOMepY kazpa
B nn. 1.

Mo nopsaaky —
nocneaoBaTenbHOCTb KagpoB
aHMMauun onpegensieTcs
nopsiakoM Kagpoe B nn. 1.
Mpu BbIGOpPE pexnma OT
HavanaKKOHLYY, OTKOHLaK
Havany Kaxabln YeTHbIA LMKN
Kagpbl EMOHCTPUPYIOTCH B
NPSIMOM MNOPSIAKE, KaXAbIN
HeYeTHbI —B 0OpaTHOM.

MoBTOp — Npu HanNM4yMm
ranoyvkn aHMmaums
oTobpaxaeTcs B UMKIE, pU
OTCYTCTBUUN —
AEMOHCTPUPYETCA OAUH LMK,

2.5.

but BugnmocTtun

BuT Brmarmoci

Mpn HanNMYMK ranoyvkM MOXHO
BblOpaThb OUT, 3Ha4YeHne
koToporo 6yaeT onpeaensito
B1AUMOCTb anemeHTa (BbIKN
— anemeHT HeBnamm, BKIT —
3NeMeHT BUAEH).
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8. Ucnonb3oBaHMe MaKpocoB

8.1. Oowume cBepgeHnnA

®PyHKUMOHaNbHbIE BO3MOXHOCTU naHenen CMN3xx moryT G6bITh paclumpeHsl 6narogapsi
NCNOoNb30BaHNI0 MAKPOCOB, HanncaHHbIX Ha A3bike ANSI C (C89).

Bknagka Makpocbl pacnonaraeTcst Ha [laHenu NnpoekTa 1 No yMOMYaHMI0 COOAEPXKUT TOMbKO
rnobanbHbIn Makpoc. B HeM npy HeobxoanMoCTH 06bABNAITCA NepeMeHHbIe U (DYHKLMKU, OCTYMNHbIE
BO BCeX Monb30BaTeNbCKUX Makpocax. [ins cosgaHns nonb3oBaTeNbCKOro Makpoca HeobxoauMo HaxaTb
MKM Ha Bknagky Makpocbl v BbibpaTb KomaHay [Jlo6aBUTb MakpocC, Nocre Yero BBECTU Ha3BaHne
Makpocau NosiCHUTENbHY MHbopMmauuio (aBTopa, BepCuto, faTy CO34aHus], KpaTkoe onucaHme)

O] Kordurypatop CM300 - Mpoexr - [00001]3xpanl

! %aiin Mpaska [Mpocvotp MWhcipymentor [padwka Bua  Momows

D@E f R 9 ? AGA QGO EEE ER| Y 1S HO@ @ 2l

\\DDOOQIEL& \m B as MOE wmIE T=08E5 0 MU:L_II:(_I EHEsEE &4
7 S BT HIREEEN O w0 D[ 0 - | At - P8 @' X Flaw Gl

MpoexT 3 x [00001]3xpan1 X
efgilpoes: 0000 [l e remuns s s neRun DoRUR DORUR RUR TR WU NONS MM MRS JORER TORNS DORER DORER DOROH NORR A

=)
o[l eparei L Ll
81 100001 ]3kpanl Al Es -

] oxa

] ok Tpesor

| Hassamwe:  Funct | Bepans:  1.0.0
OkHa nevatnt “
Bl rnoBanskbiii makpo i Mo6asuts Makpoc

Komnunauma

Onmcahme:

ABTOp: fata 10.08.2015 [@+

E] Otmera

Puc. 8.1. Co3gaHne nonb3oBaTeNbCKOro Makpoca

Mcnonb3oBaHne MakpocoB 06bIYHO TECHO CBSI3aHO C ONepaLMsiMm YTEHUS U 3aMnMCK 3HAYEHWI B
namsiTb naHenu. Miugpopmaums 06 obnacTsix namaTv npveeaeHa B n. 4.

MNMocne HanucaHusa koga makpoca, Heob6XoANMO CKOMMNUAMPOBAaTL €ro C NOMOLLbIO KOMaHAbI
Komnunsuusa (cm. puc. 8.1). Npu otcyTcTBUM OLIMBOK B KOAE Makpoca, NOSIBUTCA CReayroLlee OKHO:

Kondwmrypatop CM300 @

I-_\ Komnunauwa epinonHena Bes owmbok.

Puc. 8.2. Pe3ynbTaT ycnewHon KomnunsaumMm Makpoca

BbI30B Makpoca oCyLLeCTBNAETCA C MOMOLLbIO afieMEeHTOB PYHKLIMOHANbHAs KHOMKa MUin
®yHKUMOHaNbHas 06nacTb ¢ NpPMBSA3aHHbLIM AencTBreM BbizoB makpoca. 06pamume BHUMAHue, Y10
MaKpOC BbINOMHATCS TONBKO B TO BPEMS, MOKA OTKPLIT 3KPaH, Ha KOTOPOM pPacrnonoXeH anemeHT. [pu
HeobxoaMMOCTM BbIMOSIHEHWS Makpoca B HE3aBMCUMOCTM OT OTKPLITOro dKpaHa, cregyeTt caenatb
3NnemMeHT rnobanbHbIM.
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8.2. MpumMepbI NONb30BaTeNIbCKUX MAKPOCOB

8.2.1. NpepycnoBus

Mepepn Havanom paboTbl ¢ MakpocaMu cnegyeT 06paTuUTb BHYUMaHMEe Ha CreayoLine MOMEHTbI:

1. TMpu HanucaHun Koga MakpOCOB PErUCTP MMEH (YHKUMIA, TUNOB W T.4.  WUMeeT
NpVYHUMNManbHoe 3HaveHne — pyHKUMst Max 6yaeT paboTaTh, a yHKUMS max —HeT.

2. MpuHUMN paboTbl CpasnUyHbIMMOBNACTAMM NaMSAT B Makpocax oTnimnyaeTcs:

[ns PSB: c nomoubto pyHkumin SetPSB n ResetPSB.

[na PSW: c nomoLlbo onepatopa «=».

Ona PFW: ¢ nomowbto coyHkumn Read/Reads n Write/Writes.

O6pamume sHUMaHue, 4Yto npuceoeHus B ctune PSB[300]=TRUE; u PFW[300]=100; He
cpaboTaloT.

3. lNpwu 3anucK B NaMsaTb NaHeNM 3Ha4eHnn, KoTopble 3aHMMatoT Goree 0gHOro perncTpa
(DWORD wunu FLOAT) HyxHO Mcnonb3oBaTh crneumasnbHble onepaTopbl Npyu 3TOM NepBblii UCMNOMb3yeMbiii
agpec o0ba3aTtenbHO AOMKeH BblTb YeTHBIM (T.€. MOXHO 3anucate FLOAT B PSW300-301, HO Henb3s B

PSW301-302).

*(DWORD*)(PSW+300)=dwVar; // 3anncate DWORD nepemeHHyto B peructpbl PSW300-PSW301

*(float*)(PSW+300)=fVar; // 3anncaTb float nepemeHHyto B pernctpbl PSW300-PSW301

4. TlepeMeHHble MaKpOCOB MHULMANMU3UPYIOTCS NPU KaXX4OM Bbl30BE — MO3TOMY Mpu
HEOOXOAMMOCTU COXPaHSTb Pe3yNbTaThbl BbIMUCIIEHUI HEOGXOAMMO UCMONb30BAThL NAMATL NAHENN.

5. Ecnu npu o6baBneHnn nepemMeHHON NoNb30BaTENbCKOro Makpoca He YKa3biBaeTCcs ee
HayanbHOE 3Ha4yeHue, TO OHa OyaeT MHMUManuanpoBaHa C MPOU3BOMbHbIM 3HA4YeHueM. [ns
nepeMeHHbIX rMobanbHOro Makpoca 3agaTh HavanbHOE 3Ha4YeHVE Heb3A.

6. B pexvme amynaumnm makpochl He paboTatoT.

7. Bonee nogpobHy0 MHPOPMALIMIO O CUHTaKCUCE U BO3MOXHOCTSAX Si3blka C MOXXHO HANTN B
COOTBETCTBYHLLEN NIUTEPATYPE —HaNpUmep, Bknaccnyeckom pyae b.B. KepHueaH, .M. Puyu. A3bik C.
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8.2.2. ObBbABNEHME NepeMeHHbIX

O6pamume s8HUMaHue, 4T0 00BbSBIEHNE NEPEMEHHBIX MOXET OCYLLECTBNSATLCA TONBKO B
Havarne makpoca.

Koa dyHkuumn:
BOOLa; // o6 bsiBneHne nepemeHHon Tuna BOOL c HavanbHbIM 3Ha4YeHnem FALSE
BYTE b=6; /l o6bsaABNeHne nepemeHHon Tuna BYTE ¢ HayanbHbIM 3Ha4YeHneM 6

WORD ¢c=PSW[300]; // o6bsaBneHne nepemeHHon Tuna WORD
// ¢ Ha4YanbHbIM 3Ha4YeHneM 13 pernctpa PSW300

DWORDd; /l o6bsaBneHne nepemeHHo Tuna DWORD ¢ HauyanbHbIM 3Ha4eHue 0
WORDe[4]; /I 06BbsABNEHNEe MaccuBa 13 YeTblpex nepeMeHHbix Tuna WORD
UINTf; // o6bsABneHne nepemenHon Tuna UINT

float g; Il o6bsiBNeHne nepemeHHon Tuna float

char str[10]; /l obbaABNeHne maccmea 13 10 nepemeHHbIx Tuna char

8.2.3. Onepauuun c butamm

1. 3anucb BKI1 (1) B 6uT namatu
3apayva: 3anucatb BKI1 (1) B 6ut PSB300.

Koa makpoca: SetPSB(300);

2. 3anuce BbIKI (0) B 61T namstu

3apava: 3anucatb BbIKI (0) B 6uT PSB300.

Koa makpoca: ResetPSB(300);
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3. Npucsaunsanue (6ut PSB->61TPSB)
3apayva: npuceouTb 3HauveHue omuta PSB400 6uty PSB300.

Koa makpoca: if(GetPSBStatus(400))

{
SetPSB(300);
}
else
{
ResetPSB(300);
}

4, MNpucesaunBaHne (6ut PSW->6u1TPSB)
3apava: 3anuncaTb 3HaYeHue YeTBepToro outa peructpa PSW400 B 6ut PSB300.

Koamakpoca:if ((PSW[400]&(1<<4))!=0) /I PSW400.4

{
SetPSB(300);
}
else
{
ResetPSB(300);
}

5. 3anuce BKIJ1 (1) B 6uT pernuctpa
3apava: 3anucaTtb 3HadeHne BKI1 (1) B 6ut PSW400.4 peructpa PSW400.

Kop makpoca: PSW[400] =PSWI[400]|(1<<4); //nobutosoe NN

6. 3anuce BbIKI (0) B 6uT peructpa
3apava: 3anucatb 3HadeHne BbIKI1 (0) B 6ut PSW400.4 pernctpa PSW400.

Koa makpoca: PSW[400] = PSW[400] & ~(1<<4); // nobutoBoe U n nieepcus
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8.2.4. OnepaTtopbl 1 ynpaBnsowme onepaTopbl

1. MNpuceamnBaHue (perncTp->pernucTp)
3apava: 3anuncatb B pernctp PSW300 3HauveHune peructpa PSW400.

Koa makpoca: PSW[300] = PSWI[400];

2. MaTemaTu4yeckme onepaumnm

3apaua: 3anucatb B peructp PSW300 cymmy/pasHocTb/npon3segeHme/dacTHoe/ocTaTok ot
aeneHus peructpos PSW400 n PSW500.

Koa makpoca: PSW[300] =PSW[400] + PSW[500];
PSWI[300] = PSW[400] - PSW[500];
PSWI[300] = PSW[400] *PSWI[500];
PSW[300]=PSWI[400]/PSWI[500]; /I PSW[500] He gomkHo 6bITb paBHO 0

PSW[300] = PSW[400] % PSWI[500];  // PSW[500] He gomxHo 6biTb paBHo 0

3. Onepatop oTpuuaHus

3apaua: ecnu 3HaueHue peructpa PSW400 He paBHo 0, To 3anucatb B pernctp PSW300
3HayeHune 100.

Kog makpoca: if (PSW[400] != 0)
{

}

PSW[300]=100;

4, Onepatop cpaBHeHUS

3apava: ecnimsHayeHue pernctpa PSW400pasHo 100, To3anncatb B pernctp PSW3003HaueHne
10.

Koa makpoca: if (PSW[400] == 100)
{

}

PSW[300]=10;
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5. OnepaTopbl MakcMmyma/MUHUMyMa

3apava: 3anuncatb B pernctp PSW300 Hanbonbluee/HanmeHbLLEE U3 3HAYEHNIN PETUCTPOB
PSW400 n PSW500.

Koa makpoca: PSW[300]=Max(PSW[400], PSW[500]);

PSW[300]=Min(PSW[400], PSW[500]);

6. Onepatop ycnosHoro nepexofa (IF THEN ELSE)

3apauva: ecnu 3HayeHue pernctpa PSW500 6onblue 0 n 3HadeHune permctpa PSW600 meHbLue
100, 3anucatb B pernctp PSW300 3HaueHue 5, a B pernctp PSW400 3HaueHune 10, nHaye —
3anucartb B pernctpbl PSW300 1 PSW400 3HauveHue 1.

Koa makpoca: if (PSW[500] > 0 && PSW[600]<100) // nornyeckoe A

{
PSWI[300]=5;
PSWI[400]=10;
}
else
{
PSWI[300]=1;
PSW([400]=1;
}

3apaya: (1) Ecnu s3HaveHue pernctpa PSW600 6onbLie 0 unm 3HaveHme pernctpa PSW700
meHbLe 100, 3anncaTb B pernctp PSW300 pe3ynbTaT BO3BEAEHMS 3HAYeHUs pernctpa PSW400B8
CTeneHb, paBHYo 3Ha4eHuo pernctpa PSW500. (2) Ecnv 3HaveHune peructpa PSW600 meHbLie 0
unu 3HadeHne peructpa PSW700 6onbwe 100, 3anucatb B peructp PSW300 pesynbtat
BO3BeAEeHUS 3HaveHns peructpa PSW500 B cTeneHb, paBHyto 3HadeHuto pernctpa PSW400.
(3) Ecnu ycnosus (1) n (2) He BbINOMHAOTCA, 3anucaTtb B pernctp PSW300 3HauveHme 0.

Koa makpoca: if (PSW[600] > 0 || PSW][700]<100) // nornyeckoe NN
{

}
else if (PSW[600] <0 || PSW][700]>100)

{
}

else

{

PSW/[300]=pow(PSW[400],PSWI[500]);

PSW[300] = pow(PSWI[500],PSW[400]);

PSW[300] = 0;
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7. OnepaTop MHOXeCTBEHHOro Bblbopa

3apava: EcnusHavenue pernctpaPSW300paBHo 1, 3anucaTb Bpernctp PSW400 3HaveHue 10.
Ecnu 3Havenmne pernctpa PSW300 paBHo 2, 3anucath B peructp PSW400 3HaveHmne 20. Bo Bcex
ocTanbHbIX criydasix 3aanmcaTb B PSW400 3Ha4veHume 0.

Koa makpoca: switch (PSW[300])

{
case 1: PSW[400]=10;

break;
case 2: PSW[400]=20;
break;

default: PSW[400]=0;
break;

}

8. LUmkn FOR
3apava: 3anucatb B pernctpbl PSW300-PSW309 3HaueHue 1.
Kop makpoca: int i;

for (i=0;i<10;i++)

{
PSW[300+i]=1;

}
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8.2.5. Pa3bueHue n cknenka nepeMmeHHbix BYTE u DWORD

1. PasbueHue u cknerika nepeMeHHbIX Tuna BYTE

3apaua: nomeHsTb B peructpe PSW400 GaiTbl MecTamMu 1 3anucatb pesynbTaT B Pernctp
PSW300.

Kop makpoca:

BYTE byVarl=0; /I 06bsiBNsiem nepemeHHble Tvna BYTE
BYTE byVvar2=0;
PSW[400]=15; /I HavanbHoe 3HayeHune peructpa PSW400

/I B aABOMYHOM cmucteme - 0000 0000 0000 1111
byVarl=LOBYTE(PSW[400]); // BbIpe3aem mnagwmii 6anT (0000 1111)
byVar2=HIBYTE(PSWI[400]); /I BbIpe3aem ctapmmn 6ant (0000 0000)

PSW[300]=MAKEWORD(byVar2,byVarl); // cknensaem 6antbl B HoBbIN WORD
/I nonyyaem 3840
// B pBOonYHOM cucteme - 0000 1111 0000 0000

2. Pa3bueHune un cknenka nepemeHHbIx Tuina DWORD

3apayva: nomeHaTb B DWORD, koTopbii 3aHMMaeT pernctpbl PSW400-401, nepemeHHbie WORD
MecTamu 1 3anucatb pesynbTaT B pernctp PSW300-301.

Kop makpoca:

WORDwVarl=0; /l o6baBNsiemM nepemeHHbie Tuna WORD
WORDwVar2=0; i

DWORDdwVar=0; /Il nDWORD
dwVar=MAKEDWORD(PSW[400],PSW[401]); // cobupaem DWORD 13 aByx perncrpos
wVarl = LOWORD(dwVar); //BbIpe3aem mnaguiee croso
wVar2=HIWORD(dwVar); /] BbIpE3aem cTapLuee CrioBo

*( DWORD*)(PSW+300)= MAKEDWORD(WVar2,wVarl);

// cknemBaem B8 DWORD
// v 3anuceiBaem B PSW300-PSW301
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8.2.6. PaboTa c akpaHamMu 1 oKHamMm

1. MNepexon Ha akpaH
3apayva: nepenTn Ha akpaH Homep 11.

Koa makpoca: ScreenJump(11);

2. OTKpbITME OKHa
3apava: oTKpbITb OKHO HOMEp 22, KOOpANHATLI eBon BepxHen Toukn — X: 50, Y: 70.

Koa makpoca: OpenWindow(22,50,70);

3. 3akpbITne OkHa
3apava: 3aKpbiTb OKHO HOMEp 22.

Koa makpoca: CloseWindow(22);

4, BknouyeHne NnoacBeTKu gucnes

LaHHas pyHKyusi pabomaem morbKo Mpu 8KIKYEHUU 3aCMasKu 8 HacmpouUKax npoekma
(eknadka Obwue).

3apava: ecnu 3Ha4veHune permctpa PSW300 npesbiwaeT 100, TO BKAOYMTL NOACBETKY.
Kop makpoca:

if(PSW[300]>100) // ecnv naHenb B pex1MMe 3acTaBku M 3Ha4eHne pernctpa PSW([300]
{ /I npesbilwaet 100
WakeupScreen();  // To BbINTK U3 pexxmMmMa 3acTaBku

}
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8.2.7. UYreHue/3anucb gaHHbIX no Modbus

[JaHHble dyHKUMM NCnonb3yeTcs B TOM cryvae, ecnu naHenb pabotaet B pexume Modbus
Master. Slave-ycTponcTBO 4OMKHO NOAAepXMnBaTb COOTBETCTBYIOWME pyHKLUMM Modbus. MapameTpel
obmeHa 3agalTca B HACTpOMKax NpoekTa.

1. YUTeHune ogHoro perncrpa n3 NnoaxMYeHHOro slave-ycrtponctea

CuHTakcuc ¢pyHkumum Read:

Read(PortName, SlavelD, DeviceRegType, AdrReg, AdrBit, DataType, &Var);
PortName — ums nopTta, K KOTOPOMY NOAKITHOYEHO YCTPOUCTBO:

PLC — PLC com-nopTt

DOWNLOAD — DOWNLOAD com-nopTt

NET_0 ... NET_7 - Ethernet nopt, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL MCH — BHYTp€EHHME perncTpbl naHenm

SlavelD — agpec slave ycTpoicTBa;

DeviceRegType — T1n c4MTLIBAEMbIX PEMMCTPOB NOAKIIOYEHHOrO YCTPOMCTBA:

MODBUS_TCP_BIT_0X — Coils Modbus TCP
MODBUS_TCP_BIT_1X - Discrete Inputs Modbus TCP
MODBUS_TCP_REG_3X — Input peructpsl Modbus TCP
MODBUS_TCP_REG_4X-holdingpernctpsl Modbus TCP

MODBUS_RTU_BIT_0X — Coils Modbus RTU
MODBUS_RTU_BIT_1X-Discretelnputs Modbus RTU
MODBUS_RTU_REG_3X — Input pernctpsl Modbus RTU
MODBUS_RTU_REG_4X-holding pernctpsl Modbus RTU

MODBUS_ASCII_BIT_0X — Coils Modbus ASCII
MODBUS_ASCII_BIT_1X - Discrete Inputs Modbus ASCII
MODBUS_ASCII_REG_3X - Input peructpsl Modbus ASCII
MODBUS_ASCIl_REG_4X-holding peructpbl Modbus ASCII
TYPE_PSB — 6uTbl naHenu (Npu paboTe ¢ BHYTPEHHEWN NaMATbIO)

TYPE_PSW-PSW peructpbl naHenu (npypaboTe CBHYTPEHHEN NaMATHIO)
TYPE_PFW—-PFW pervcTpblnaHenu (npupaboTte CBHYyTPEHHEN NaMATHIO)

AdrReg — agpec cuntbiBaeMoro perncTpa;
AdrBit — agpec 6uta cumtbiBaemoro peructpa (tonoko ans DataType=TYPE_BIT);
DataType — Tvn cunTbIBAEMbIX AAHHbIX:

TYPE_BIT — 6uT (3aHumaeT 1 6uT)
TYPE_BYTE — 6anT (3aHumaeT 1 6an)
TYPE_WORD-WORD (3aHumaeT 2 6aitTa)
TYPE_DWORD - DWORD (3aHumaerT 4 6anta)

Var — nms nepemeHHon, B KOTOPYH 3anncCbiBakOTCA CHUTAHHbIE aHHbIE.
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3apauva: k naHenu no npotokony Modbus TCP nogkntoyeHo slave-yctponctso ¢ ID=4.
Heobxoammo cumtaTh 3HaueHne n3wectoro Input pernctpamaanucaTb €ro B perucTp naHenm
PSW300.

Kog makpoca: WORD Value=0;
Read(NET_0, 4, MODBUS_TCP_REG_3X, 6, 0, TYPE_WORD, &Value);

PSW[300]=Value;

3apava: k nopty PLC naHenu no npotokony Modbus RTU noakntoyeHo slave-yctponcTeo ¢ ID=2.
Heobxoaumo cumtath 3HaveHme 13 Tpetbero peructpa dgnara (Coil) n 3anucath ero B 6MT naHenm
PSB300.

Koa 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. YteHune nocnenoBaTeNbHOCTM PEMMCTPOB N3 NOAKIMIOYEHHOrO Slave-ycTponcTBa
CuHtakcuc pyHkumm Reads:
Reads(PortName, SlavelD, DeviceRegType, Adr, Length, &ArrVar);
roe
PortName — nmsa nopTta, kK KOTOPOMY NOAKIOYEHO YCTPOWUCTBO:
PLC — PLC com-nopTt
DOWNLOAD — DOWNLOAD com-nopTt
NET_0 ... NET_7 - Ethernet nopt, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL_MCH — BHYTpeHHWe perncTpbl naHenm
SlavelD — agpec slave ycTpoicTBa;

DeviceRegType — Tun cuntbiBaeMbIX PETMCTPOB NOOKITHOYEHHOrO YCTPOMCTBA:

MODBUS TCP_REGS_3X — Input pernctpol Modbus TCP
MODBUS_TCP_REGS_4X — holding peructpel Modbus TCP

MODBUS_RTU_REGS_3X — Input pernctpel Modbus RTU
MODBUS_RTU_REGS_4X-holding pernctpbl Modbus RTU

MODBUS_ASCII_REGS_3X-InputpeructpelModbus ASCII
MODBUS_ASCIlI_REGS_4X - holding pernctpbl Modbus ASCII

TYPE_PSW—-PSW peructpbinaHenu(npupaboTe CBHYTPEHHEN NaMATbIO)

TYPE_PFW — PFW peructpbl nasenu (npu paboTte ¢ BHyTPEHHEN NaMATbIO)

Adr — agpec nepBoro cunTbIBaEMOro perucTpa;
Length — kOonM4YeCTBO CUNTLIBAEMbBIX PETUCTPOB;

ArrVar — uma maccuea, B KOTOprI‘;I 3anncbiBarOTCA CHUTAHHbIE OaHHbIEe.
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3apauva: k naHenu no npotokony Modbus TCP nogkntoyeHo slave-yctponctso ¢ ID=4.
HeobxoamMmo cuntaTh 3Ha4EHNSA U3 WECTOro, cCeAbMoro, BOCbMoro Input pervcTpos v 3anmcatb
nx B perncTpsl naHenn PSW300, PSW301, PSW302.

Koa makpoca: WORD ArrValue[3];

Reads(NET_0, 4, MODBUS_TCP_REGS_3X, 6, 3, &ArrValue);

PSW[300]=ArrValue[0];
PSWI[301]=ArrValue[1];
PSW[302]=ArrValue[2];

3apava: knopty PLC naHenuno npotokony Modbus RTU noakntoyeHo slave-yctpoincteo cID=2.
Heobxogmmo cumTaTh 3Ha4YeHns n3veTBepToro nnatoro Holding pernctpos n 3anncaThb Mx B
perncTpsbl naHenu PSW300 n PSW301.

Koa makpoca: WORD ArrValue[2];
Reads(PLC, 2, MODBUS_RTU_REGS 4X, 4, 2, &ArrValue);

PSW[300]=ArrValue[0];
PSW[301]=ArrValue[1];

O6pamume sHUMaHue, 4To paboTa c rpynnamu 6UT He NoaaepPKMBaeTCS.
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3. 3anucb 0gHOro perncTpa B NOgKIHYEHHOE slave-yCcTponcTBO
CuHTtakcuc dyHkuumn Write:

Write(PortName, SlavelD, DeviceRegType, AdrReg, AdrBit, DataType, Var);
roe

PortName — umsi nopTta, K KOTOPOMY NOAKITHOYEHO YCTPOMUCTBO:

PLC — PLC com-nopTt

DOWNLOAD — DOWNLOAD com-nopT

NET_0 ... NET_7 - Ethernet nopt, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL MCH — BHYTp€eHHME perncTpbl naHenm

SlavelD — agpec slave ycTponcTBa;
DeviceRegType — T1n c4MTLIBAEMbIX PEMMCTPOB NOAKIMIOYEHHOrO YCTPOMCTBA:

MODBUS_TCP_BIT_0X — Coils Modbus TCP
MODBUS_TCP_REG_4X — holding pernctpsl Modbus TCP

MODBUS_RTU_BIT_0X — Coils Modbus RTU
MODBUS_RTU_REG_4X — holding peructpsl Modbus RTU

MODBUS_ASCII_BIT_0X — Coils Modbus ASCII
MODBUS_ASCIlI_REG_4X — holding pernctpbl Modbus ASCII

TYPE_PSB — 6uTbl naHenu (npu paboTte ¢ BHYTPEHHEN NaMATbIO)

TYPE_PSW—-PSW peructpblnaHenu(npupaboTe CBHYTPEHHEN NAMATHIO)
TYPE_PFW—-PFW peructpblnanenu (npupabote CBHYTPEHHEN NAMATBIO)

AdrReg — agpec perncrpa yCTponcTBa, B KOTOPbIN 3anvCbiBaeTCA 3Ha4YeHMe U3 NaHenu;

AdrBit—agpec6butapernctpaycTponcTsa, BKOTOPbIN 3anncbiBaeTcs but uanaHenn (TonbkoAns
DataType=TYPE_BIT);

DataType — T1n cunTbIBaEMbIX AaHHbIX

TYPE_BIT — 6uT (3aHumaeT 1 6uT)
TYPE_BYTE — 6anT (3aHumaeT 1 6anT)
TYPE_WORD-WORD (3aHumaeT 2 6aiiTa)
TYPE_DWORD - DWORD (3aHumaeT 4 6anta)

Var — ums nepeMeHHOM, 3Ha4yeHne KOTOpon 3anucbiBaeTcs B peructp slave-yctponcrea.
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3apauva: k naHenu no npotokony Modbus TCP nogkntoyeHo slave yctpownctso ¢ ID=4.
Heobxoammo 3anucatb 3HaveHne napermctpanaHenvy PSW300B4eTBepThivi holding pernctp
yCTpPONCTBA.

Kog makpoca: WORD Value=0;

Value=PSW/[300];

Write(NET_0, 4, MODBUS_TCP_REG_4X, 4, 0, TYPE_WORD, Value);
3apava: knopty PLC naHenu nonpotokony Modbus RTU noakntoyeHo slave yctpoiictso ¢ ID=2.

Heobxoammo 3anncaTtb 3HaveHune 13 6utanaHenn PSB300 B LwecTon peructpa dpnara (Coil)
YyCTPOMNCTBA.

Koa 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, 3anucb nocnegoBaTenbHOCTU PErMCTPOB NaHeNN B NOAKIIOYEHHOE slave-yCcTponcTBo
CuHTtakcuc cyHkumum Writes:

Writes(PortName, SlavelD, DeviceRegType, Adr, Length, ArrVar);

roe

PortName — nms nopTta, K KOTOPOMY NOAKMOYEHO YCTPOUCTBO:

PLC — PLC com-nopTt

DOWNLOAD — DOWNLOAD com-nopTt

NET_0 ... NET_7 - Ethernet nopt, TCP Slave 1 ... TCP Slave 8
HMI_LOCAL_MCH - BHyTpeHHMEe perucTpbl naHenu

SlavelD — agpec slave ycTtpowcTtBa
DeviceRegType - TN cunTbiBaEeMbIX PErMCTPOB NOAKMOYEHHOro YCTPONCTBA:

MODBUS_TCP_REGS_4X — holding peructpel Modbus TCP
MODBUS_RTU_REGS_4X — holding pernctpel Modbus RTU

TYPE_PSW—-PSW peructpbinaHenu(npupaboTe CBHYTPEHHEN NAMATbIO)
TYPE_PFW — PFW peructpbl naHenu (npu paboTe ¢ BHYTPEHHEN NaMATbHO)

Adr—a/:l,pec nepBoroun3rpynnbl permncTpoB yCTpOVICTBa, B KOTOPbI€ 3annCbiBalOTCA 3HA4YEHUA N3
naHenu

Length — Konn4yecTBO 3aNMCcbIBAEMbIX PETUCTPOB

ArrVar — uma maccumBa, 3Ha4eHus KOTOPOro 3anncbiBardTCA B PErNCTPbI sIave-yCTponCTBa

3apava: k naHenu no npotokony Modbus TCP noakntoyeHo slave-yctponcteo ¢ ID=4.
Heobxoaumo 3anucatb 3Ha4eHus n3 permctpos naHenn PSW300, PSW301, PSW302 B
YeTBepTbIv, NATbIN, WecTon holding perncTpbl ycTponcTea.

Koa makpoca: WORD ArrValue[3];

ArrValue[0]=PSW[300];
ArrValue[1]=PSW[301];
ArrValue[2]=PSW[302];

Writes(NET_0, 4, MODBUS_TCP_REGS_4X, 4, 3, ArrValue);

3apaua: knopty PLC naHenu no npotokony Modbus RTU nogkntoyeHo slave-yctponcTeo cID=2.
Heobxoammo 3anuncatb 3HaveHns n3 pernctpos naHenn PSW300 n PSW301 B nepBbIii 1 BTOPOK
holding peructpbl yctponcraa.
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Koa makpoca: WORD ArrValue[2];

ArrValue[0]=PSW/[300];
ArrValue[1]=PSW[301];

Writes(PLC, 2, MODBUS_RTU_REGS 4X, 1, 2, ArrValue);

O6pamume sHUMaHue, 4YTo paboTa C rpynnaMmv 6uT He NoaaepPKMBaETCS.

8.3. Mpumep BbI3oBa rnobanbHON hYHKLMM B NONIb30BaTeNIbCKOM MaKpoce

3apava: 3anuncatb B pernctp PSW300 cymmy 3HaveHuin pernctpos PSW400 n PSW500.

Koa rmo6anbHoro MakKpoca:

WORD Sum(WORD GlobVarl, WORD GlobVar2) // o6bsiBnieHme rnobanbHon dyHKUnn
{

WORDres=0; // o6 bsiBNEHME NnepeMeHHOM rnobanbHON PyHKLUK
res=GlobVarl+GlobVar2; // 3annch B NEpEMEHHYI0 CyMMbl apryMEHTOB
returnres; /I nepeMeHHas, Ybe 3HaYeHune Bo3BpaLlaeTca PyHKUnen
}
Koa nonb3oBaTtenbckoro makpoca Funcl:
WORDvarl1=0; //06BbABNEHNE NepeMEHHbIX Makpoca
WORDvar2=0; 1
WORDresult=0; 1
varl=PSW[400]; // npucBoeHne nepeMeHHbIM 3Ha4YEeHUN PErnMCcTpoB
var2=PSW[500]; //
result=Sum(varl,var2); /I BbI30B rnobanbHon oyHKumnen Sum c aprymeHTamm Var1 nVar2
/I v 3anuck pesynbTaTa ee BbINOSIHEHUSA B NepeMeHHY1o result
PSW[300]=result; /I npucBoeHmne perncTpy 3HadeHns nepemMeHHon Makpoca
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8.4, Mpumep paboThbl cfloat

3apava: knopTy PLC naHenu no npotokony Modbus RTU nogkntoyeHo slave-yctponcTso ¢ ID=2.
HeobxoamMmo cuntaTtb 3HayYeHue C nnaBatoLen TOYKOM, PacnonoXeHHOe B YETBEPTOM-NATOM
holding pernctpe, npnéaesutb K HeMy 1.1 1 3anucaTb NONYyYMBLLEECHA 3HAYEHNE B PETUCTPbI
naHenn PSW300-PSW301.

Kop makpoca:

WORD ArrValue[2];
float fValue;

Reads(PLC, 2, MODBUS_RTU_REG_4X, 4,2, &ArrValue); // cunTtbiBaem iga WORD c ycTponctsa
fValue=*(float*)(ArrValue); /l ykazaTtenb Ha FLOAT
*(float*)(PSW+300) =fValue + 1.1; /I npubaensem 1.1 v npuceanBaem...

/I ...pesynbTat no agpecy PSW300-301
/I (T.k. ELOAT 3aHumaeT ABa perncrpa)

8.5. Mpumep paboTbl C CUCTEMHbIM BpeMEHeM

3apauva: kaxable 15 cekyHa yBenuymuBath 3HaveHue pernctpa PSW300Ha 100.

Kop makpoca:

WORD dec_sec;

dec_sec=(PSW|[35]/16)*10+PSW[35]% 16; // npeobpa3oBaHne TEKYLLEro 3HaYEHUSA CEKYHT

/ n3 dpopmata BCD B dhopmaT dec
/I (PSW 35 — CUCTEMHBIV perncTp)

if(dec_sec%15==0) /] ecnu TekyLlee 3Ha4YeHnEe CEKYH, paBHO
{ /1 0, 15, 30 unn4s
PSW[300]=PSW[300]+100; /I To yBennunte PSW300 Ha 100

}

3amMeyaHue: AaHHbI MaKpOC JOIMKEH BbINOMHATLCA C LUKIoM = 1 c.

MprBeaAeHHbIN BbILLE KOO NOAXOANT AN KOHBepTauum nobbix paspsiaoB BpemeHu B dec, 3a
UCKNYeHem net. [1na KoHBepTaLmm 3Ha4YEHUS TEKYLLLEro roga BOCNonb3ynTeCh CneayoLwmmM KOgoM:

WORD dec_year;
dec_year = 2000 + (LOBYTE(PSWI30]) / 16) * 10 + LOBYTE(PSWI30]) % 16;
PSWI[330]=dec_year,

B pesynbTtaTe B pernctp PSW330 6yaeTt 3anucaHo 3HayeHue Tekyllero roga B oopmarte dec.
PSW30 — cucTemHbIvi perncTp, B KOTOPOM XpaHUTCA 3Ha4YeHune Tekyllero roga B popmate HEX.
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9. NMpunoxeHune

9.1. CNUCOK CUCTEMHbIX PErucTpoB

MepBble 256 (0 — 255) perncTpoB kaXkaon n3 obnacren NnaMsaTu sSBnsoTCSA CUCTEMHbBIMUA.
HekoTopble U3 HUX AOCTYNHbI Nonb3oBartento. Mx onncaHme npueegeHo B 1abn. 9.1 — 9.3.

Tabn. 9.1. CuctemHble pernctpol PSB

Homep

OnucaHue KommeHTapumn
peructpa
PSBO Bbut B cocTtosiHum BKIT (1) TonbKo Ans YTeHus
PSB1 But B coctosHum BbIKJT (0) Tonbko Ans YTeHus
PSB2 dnar cMeHb! GkpaHa FeHepmeeT eanqubm UMNYnbC NpU Nnepexoae
Ha ApYron aKpaH; TOSMbKO ANS YTEHUS
PSB3 Mynbcupytowmmn 6mut (50 mc) 50 mc — BKI1, 50 mc — BbIKI1; Tonbko Ana YreHus
PSB4 Mynbcupytowmn 6mut (500 mc) 500 mc — BKI1, 500 mc — BbIKJT; Tonbko onst 4teHus
PSB5 Mynecupytowwmn 6ut (30 c) 30 c — BKI, 30 ¢ — BbIKI1; Tonbko ansa yreHus
PSB6 Mynbcupytowmn 6mut (150 mc) 150 mc — BKJ1, 150 mc — BBIKII; Tonbko Ans YteHust
dnar nepexoa B pekim 'eHepupyeT eguMHUYHBIN UMNYIbLC NPU Nepexoae
PSB8 Ha 3KpaH 3acTaBKu Mocrie 3aJ4aHHOro nepuoja HeakTMBHOCTU
3acTaBku .
(cm. HacTpolikv npoekTa); TONbKO AN YTEHWSA
BuT BKNtOYEHUS pexxma 3acTaBku (CM. HacTpovikv NpoekTa).
PSB9 Bbut ynpaBneHus 3actaBkom lNocne BKkIHOYEHMS 3acTaBku BUT cbpacbiBaeTcs B COCTOSHWE
BbIKJ1. [locTtyneH ons 3anucu
PSB20 | dnar oTkpbiTis gocTyna eHepupyeT eanHNYHBIA UMNYNBC NPU OTKPLITUKM AocTyna. CMm.
n. 9.4. TONbKO ANS YTEHMUS
PSB21 | dnar sakpbiTis gocTyna leHepupyeT eAUHUYHBIA UMMYNbC NPY 3aKpbITMK gocTyna. Cwm.
n. 9.4. TONbKO ANS YTEHMUS
PSE22 | Diar BRGnA HEeESpHAIG HEpONs eHepypyeT eanHWYHBIA UMMYNbLC NPY BBOAE HEBEPHOIO
napong. Cm. n. 9.4. Tonbko Ans YteHus
"eHepypyeT eaMHUYHBIA MMMNYTbC MPUMOMbITKE MCMONb30BaHNSA
dnar nonbITkM goctyna ¢
PSB23 anemeHTallepexoaHaaKpaH CHe4OCTAaTOYHbIM YPOBHEM
HEA0CTATOYHBIM YPOBHEM
poctyna. Cm. 0. 9.4. TONbKO AMsl YTEHUSA
eHepupyeT eaNHNYHBLIA MMMYbCNOCIE 3arpy3KU MpoeKTan3
PRESY | iy SEEE e e KOHdMrypaTtopa; TOfbKOo ANs YTeHUs
PSB31 BUT BKAIOYSHUS NaHEeny eHepupyeTeaUHUYHBIN MMNYITbCMOCE BKIOYEHUSI NaHeNw;
TONbKO AN YTEHMUS
Owunbka cBs3u ona noprta BKI-oLunbka cBA31 COOHUM U3 yCTPOMCTB, MOAKITHOYEHHbIX K
PSB50 .
Download Download-nopty, BbIKIT — olunbok HeT; TONbKO ANs YTEHUS
PSB51 Owwnbka cBa3m BKI1-oLunbka cBA3M COOHUM U3 yCTPOMUCTB, MOAKITHOYEHHBLIX K
ansnoptaPLC PLC-nopty, BbIKJ1 — owinbok HeT; ToNbKO AN YTEHWS
PSB54 Owwnbka cesasu ¢ TCP Slave 1 BKI1 — owmbka cBasu ¢ cootBeTcTBYoWwmMM TCP slave
PSB55 Owmwubka cBasu ¢ TCP Slave 2 ycTtponcteoM, BbIKJT — owmbok HeT; Tonbko AN YTeHust
PSB56 Owwnbka cBasu ¢ TCP Slave 3
PSB57 Owwnbka cBasu ¢ TCP Slave 4
PSB58 Owwnbka cBasm ¢ TCP Slave 5
PSB59 | Owwnbka ces3u ¢ TCP Slave 6
PSB60 | docTyn nepBOro ypoBHS BKN
PSB61 [ocTyn BTOpOro ypoBHs BbIKJ_'I AOCTYN OTKPLIT
PSB62 | [JocTyn TpeTbero ypoBHs — AOCTYN 3akpbIT
PSB63 | docTyn 4yeTBepTOro ypoBHS
Cwm.n.94.
PSB64 | docTyn NSTOro ypoBHS

197




PSB65 [ocTyn wectoro ypoBHs
PSB66 | [locTyn cegbMoro ypoBHS
PSB67 [locTyn BOCbMOro YpOBHS
PSB68 [ocTyn 0eBAToro ypoBHs
Tabn. 9.2. CuctemHble pernctpbl PSW
G OnucaHue KommeHTapum

perucTtpa
PSWO Homep ctapToBoro skpaHa Tonbko Anst YTeHUs
PSW1 Homep Tekyuiero akpaHa TonbKo Ans YTeHus

Howmep akpaHa, KoTopbli oTobpakancsa oo
PSW2 Howmep npegbigyLiero akpaHa rnepexona Ha TEKyLLMIM 3KpaH. TonbKo Ans
YTEHUS
ButoBas macka coctosiHua pxamnepoB dip- | PSW18.0—mxamnep 1 (cBobogHoe
nepekntoyarensi MCMosib30BaHUE)
PSW18.1 — mxamnep 2 (pexum
NPUHYONTENBHOW 3arpy3Kn NpoekTa)
PSW18 PSW18.2 — pxamnep 3 (pexxmm kanubpoBkm
avicnnes)
PSW18.3—pxamnep4 (ceobogHoe
MCMosib30BaHUE)
TonbKo Anst YTeHUN
PSW20 LnpuHa akpaHa B nuKcensx. Tonbko ons YTeHus
PSW21 BbicoTa akpaHa B MUKCENSX. Tonbko onsa YTeHUs
PSW30 lFog
PSW31 Mecsuy,
PSW32 [eHb
PSuss | vac LT R
PSW34 MuHyTa ’ |
PSW35 CekyHaa
PSW36 Homep gHs Hegenu (1 — noHeaenNbHUK)

PSW38-39 | Bpems, npoLlefLiee ¢ BKIIOYEHUSA NaHeNu DWORD; guckpeTHocTb nHKpemeHTa — 0.1 ¢
PSW40 MHpekc peuenta MHpekc aktuBHOro peuenta. Cm. 0. 9.6.
PSW60 COM1: Yucno nepefaHHbIX NakeToB Download-nopT; TONbKO ANA YTEHUS
PSW61 COM1: Yncno HenepenaHHbIX MAKETOB Download-nopT; TONbKO Ans YTeHUN
PSW62 COM1: Yucno obpbiBOB CBA3M No TanmayTy | Download-nopT; ToNbKO ANst YTEHUS
PSW63 COM1: Yucno owmnbok Download-nopT; TONbKO AN YTEHUS
PSW70 COMZ2: Yncno nepenaHHbIX NaKkeToB PLC-nopT; TONbKO ANs YTeHns
PSW71 COM2: Yncno HenepenaHHbIX MAKETOB PLC-nopT; TONbKO ANs YteHns
PSW72 COM2: Yucno obpbiBOB CBA3M No TanmayTy | PLC-NopT; TONbKO ANs YTEeHUS
PSW73 COM2: Yucno oimbok PLC-nopT; TONbKO ANs YTeHus

Bbydep aons yctaHaBnuBaemoro paspsiga Mo hpOHTY COOTBETCTBYIOLLErO GUTA NPOUCXOANT
PSW220 .
BpeEMeHU 3anuck 3HaveHus permctpa PSW220 B 3agaHHbIN

PSW221.0 | but ycTaHOBKM 3Ha4YeHUs roga paspsg CUCTEMHOIO BPEMEHW.

PSW221.1 | BUT ycTaHOBKM 3HA4YeHUS MecsLa

PSW221.2 | BuUt ycTaHOBKM 3HAYEHUS OHSA

PSW221.3 | But ycTaHOBKM 3HA4YE€HUS 4YacoB

PSW221.4 | BUT yCTaHOBKM 3HAYEHUSA MUHYT

PSW221.5 | But ycTaHOBKM 3HAYEHUSA CEKYHA

PSW221.6 | buT ycTaHOBKW OHA HEAenu
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Tabn. 9.3. CuctemHble pernctpol PFW

Howmep -
OnucaHue KommeHTapun
perucTpa
PFW1 Homep ctapToBOro skpaHa [ocTtyneH gns sanucu
1 — 3BYK HaXaTuI OTKIOYEH, 0 — 3BYK HaXXaTui
PEW2 BknoueHne/oTKI0YEHME 3BYKa HAXaTNSA Ha BT eMEr, AU PN T R T 0t
ANeMeHT
TpebyeTcs nepesarpyska naHenm
PEW10 TpebyeMoe Bpemsi HeaKTUBHOCTV AN NosiBeHUs | B muHyTax (3agaetca B Hactponkax npoekra)
3acTaBku
PFW11 Howmep akpaHa 3acTaBku HocTyneH ona 3anucu
PEW20 COM 1 (Download-nopT): B 6uTt/c. BO3MOXHble 3HaYEHUS:
CKOPOCTb Mepegauin 4800/9600/19200/38400/115200/187500
PFW21 i1 1) (ol ey Bo3moxHble 3HayeHus: 7/8
KONMYEeCTBO OUT JaHHbIX
Bo3MOXXHble 3HaYEHUS:
prwgz | COM 1 (Download-nopr): 0— 1 CTONOBBLIAGUT
Kornn4yecTtBo cton 6ut
1-1.56uTta
2-2 buta
Bo3MOXXHble 3HaYEHUS:
PFW23 COM 1 (Download-nopT): kOHTpOsb YeTHOCTM | O — oTCyTCTBYET
1 — HEYETHOCTb
2 — 4YeTHOCTb
PFW24 COM 1 (Download-nopT): Homep yctporictea | Slave ID naHenu (B pexkume RTU Slave)
PFW25 COM 1 (Download-nopT): TanmayT cBs3u B munnuncekyHgax
B 6uTt/c. Bo3MOXHblE 3HaYEHUS:
FRIED | LRI Z(AHCIOIIR CRepeans e ERT 4800/9600/19200/38400/115200/187500
PFW31 COM 2 (PLC-nopT): Konn4ecTBo 6UT AaHHbIX | Bo3amoxHble 3HayeHus: 7/8
Bo3MOXHble 3Ha4YeHUS:
PFW32 COM 2 (PLC-nopT): konim4ecTBo cTon 6uT 0— 1 cTonoBbINGUT
1—1.56uTta
2- 2 burta
Bo3MoXHble 3HaYeHus:
PFW33 COM 2 (PLC-nopT): KOHTPOINb YETHOCTH 0 - otcytcTBYET
1 — HeYeTHOCTb
2 — 4YeTHOCTb
PFW34 COM 2 (PLC-nopT): Homep ycTponcTBa Slave ID naHenu (B pexume RTU Slave)
PFW35 COM 2 (PLC-nopT): TaMayT CBA3U B munnucekyHgax
B pexxume Modbus RTU Master anemeHTbl
naHenu (Hanpumep, LindpoBo BBOA) AOMKHBI
ncnonb3oBaTh 0AHY 13 chyHKuMn Modbus ans
3anucu perncTpoB B slave-yCTponcTBO.
PFW36.2 NG pERTEIEELIDG T TP el i 3HaquMF:3 buta rI)>FW36.2 ongeqé)nﬂeT aTy
anemeHToB (0x06 / 0x10) :
dyHkumio ansa PLC-noprTa:
BbIKJ1 — 0x06 (Write Single Register)
BKI1 — 0x10 (Write Multiple Registers)
PFW60-61 | NMapornb nepBoro ypoBHS
PFW62-63 | Naporb BTOPOro ypoBHS
PFW64-65 | lNMapornb TpeTbero ypoBHS e
PFW66-67 | Naporb 4eTBEpPTOro ypoBHS CM. 1. 9.4
PFW68-69 | NMaponb NATOro ypoBHS e
PFW70-71 | lNaporb LLeCcToro ypoBHs
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PFW72-73 | lNMaponb ceabMoro ypoBHsI
PFW74-75 | Napornb BOCbMOIo YPOBHSI
PFW76-77 | lNaponb 0eBATOrO YpOBHS
PFW84 1-n oktet IP-agpeca
PFW85 2-n okteT IP-agpeca
PFW86 3-n okteT IP-agpeca
PFW87 4-n okTeT IP-agpeca
PFW88 1-11 oKTET MacKun nogceTun
PFW89 2- OKTET MacKku noaceTu [ns npumeHeHuns HacTpoek TpebyeTcs
PFW90 3-1 OKTET Macku noaceTu nepesarpyska naHenmu
PFW91 4-1 OKTET Macku NoaceTu
PFW92 1- oKTeT wrto3a
PFW93 2- OKTEeT Lto3a
PFW94 3-1 OKTeT Lwto3a
PFW95 4-11 OKTET LWNto3a
PFW100 PerynupoBka nogceeTku A= MEEERE LN EIE,
0 — noacsBeTKa OTKMNOYEHA
PFW101 | lNepekntoyeHune a3bika Cwm. n. 9.5.
PFW130 | YnpaBneHue obmeHom co slave-yctporcteamu| Cm. n. 9.11

200




9.2, Mpumep HacTpomrkn o6meHa AaaHHbIMU no Modbus TCP

TunoBbIM NPMMEHEHNEM NaHEenu ornepartopa sIBNSAETCA €e UCMNOoNb30oBaHWe B CBA3KE C
koHTponnepom. KoHTponnep cobupaeT gaHHble C NONEBOro ypoBHs, obpabartbiBaeTt unx, opmmupyet
ynpaensoLLme CurHanbl, nepegaet nHopmaLmio Ha BEpXHUIM ypoBeHb (Hanpumep, B SCADA-cuctemy) u
T.4. MNaHenb ucnonb3yeTcs Ana 0TobpaXKeHns 3Ha4YEeHWIN, NOMyYEHHbIX U3 KOHTPONnepa, U nepeaayn B
KOHTpONsep 3Ha4yeHni, BBEAEHHbIX ONepaTOpOM C MOMOLLbIO CEHCOPHOTO 3KpaHa.

lMocKkonbKy paccMOTPETb B paMKax 4aHHOIo AOKYMEHTa BCE OCOOEHHOCTUN HAaCTPOEK CBS3N
naHenu ¢ 4pyrummn yCTPOMCTBaMU B pa3finyHbIX pexumax paboTbl He NpeacTaBnsaeTcs BO3MOXHbIM, Mbl
NPUBOANM HECKOIBbKO UCKYCCTBEHHBIN, HO SIErkKo NOBTOPsiEMbIV MpumMep: cBa3b naHenu CMN3xx-P B
pexunme slave c OPC-cepBepoM, yctaHoBneHHbIM Ha 1K, no npotokony Modbus TCP:

1. YcTtaHoBute MasterOPC Universal Modbus Server ot komnaHum MHcart (6ecnnatHas Bepcusi Ha
32 Tera).

2. Moakntoumte INK ¢ yctaHoBneHHbIM OPC-cepBepoM 1 NaHernb B 04HY JTOKaIbHYO CETb
(Hanpumep, coeanHmB nxEthernet-kabenem).

3. CospganTe HOBbIN NPOEKT B koHGurypatope Cl1300.

4. BHacTporikax npoekTa Bo Bkragke YCTPOMCTBO 3aganTe ceTeBble NapaMeTpbl NaHenu:

HacTpoikn npoekTa @
| Ofwme | ¥NpaeneHne | [MaHens | YeTpoitcTeo | I'Ipueml Bpern | |.|J|:I+1I:FIT|
YeTpoitcTso CeTeBkle HACTPOMKK
— COM yotpoicTen IP appec mw . 3 . 1@ . 30
. L PLC nopT
255 . 255 . 0 . O
P e Download nopT Macra cetn
LWntos ceTk 192 ., w8, 0 . 1
502

Puc. 9.1. CeTeBble napameTpbl NaHenu

O6bpamume 8HUMAHue, 4TO CETEBbIE NapamMeTpbl NaHeNu OMKHbI COOTBETCTBOBATL CETEBLIM
napametpam K (pasHble IP 13 ogHOM NOKanbHON CETU, OANHAKOBbIE MACKK).
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http://www.insat.ru/products/Universal_MasterOPC/modbus_opc_server_32tags.zip
http://insat.ru/

5. Jo6aBbTe Ha akpaH NaHenu anemMeHT Lindpor BBOA 1 NpuBSXKUTE K HEMY permcTp PSW300:

................ Beog AaHHbIX @
o | Boaa Rt | — I Uper I Pacnon e
................ Peructp anemenTa | Owcnnedt | MacuITaBuposaHie
L YnpasneHue
o YeTpoicTeo
MopT [EHyTpeHHue pErMCTREI v]
| n
AEEEa6 BupT. CcT. 0] Aopec D
PermcTp
o PSW - 300
e [] Oww. anp.
................ 3HE'-IEHHE‘-‘
................ Tun Word -
[ [T MonnTopwnr
L Yetpoitctso
L MopT BryTpenHme perncTpel
L BupT. cT. 0| Ampec 0
L Peructp
L PSW 300

Puc. 9.2. NpuBAska pernctpa K aneMeHTy

6. 3arpysnTe NpoeKkT BNaHesb.

7. 3anyctute ytunuty MasterOPC Universal Modbus Server.

KoHdurypaumsa

Cosnate CoxpaHuTb KakK... 4, NobasuTs y3en
¥ Orxpoms v/ Cnoenatb cTapTosbiM ¥ Nobasuts ycrpoiicteo CTUTE BBEDX

r' CoxpaHuTb ’ WMnopt u3 sepcuun 2.0
Dain KoHbUrypaumm

OBwmne HacTpoiku

MasterOPC Universal Modbus Server Demo 32 Build - 3.1.4

MomMolb

3 HOobasuts rpynny MECTUTL BHUZ

7S BepHyTh

Cepsep Mpaska

TeKyLas KoHpUrypaums :

W Server

Puc. 9.3. CtaptoBoe okHO yTunuTbl MasterOPC Universal Modbus Server

Cepeep

= O6wme HaCTpoiKKn
KomMmeHTapuii

MoKaz okHa u3 TpeA True

MaponbHbIl AOCTYN K peaakTupoeaHuio False
= XKypnan

PazpeweHune 3anucn False
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8. [lobaBbTe HOBLI KOMMYHUKALMOHHBIN y3en ¢ HadBaHueM CM3xx-P v IP-appecom,_
COBMaJarLLMM C aapecoMm, YKasaHHbIM B CETEBbLIX MapameTpax naHenw (cm. nn. 4):

MasterOPC Universal Modbus Server Demo 32 Build - 314

KoHdurypaums Ob6wne HacTpoiKn MomMowwb

| -| Cozpate COXPaHUTE KaK... :!+ [Aobasute y3en =2 AobasuTb TEr - MepeumeHosats I YAanuTs

’ OTKpbITh ' CaenaTe CTapTosbiM ’7'?; Hobasute ycrpoiictso  “§ MNepeMeciTs BBEpX Konuposats % OTMEHWTE

f“’ CoxpaHuTts Q WmMnopt us sepcun 2.0 :' Aobasute rpynny ér MepeMecTuTs BHU3 3 Bcrasuts #M BepHyTb
Daitn KoHbUrypaumm Cepsep Mpaeka

Texywas KoHburypaums :

O6beKTbl ‘

[

L] serve- ] k
| Jo6aBuTh ¥ | KOMMYHUKALIMOHHDIA y3en
‘ " = Umt'r{miiku
MMopT y3na I =
L A KommeHTapun

Mokaz okHa 13 Tpes True

MaponbHbIl AOCTYN K peaaKTupoBaHuio False
=l DKypHan

PazpeweHne zanucu False

Puc. 9.4. lo6aBneHne KOMMYHUKaLMOHHOrO y3na

& Pe,qanuponauue KOMMYHWEZUWOHHOMD Y303 EI

MMa yzna  ChN3xxP

= 06wme HaCTpoikK

KomMmmeHTapui
BrnroueH B paboTty True
Twn y3na TCP/IP
= HacTtpoiikn TCP/IP
IP agpec 10.32.10.30
IP mopT S
= CkpunT
BbINOAHEHWE CKPUNTa False
= MononHWTEnbHbIE HACTPORKKH
Slave nogknoyeHWe False
Modbus noeepx TCP False
OTcnexueaTb Transaction ID True

MPUHYAUTENbHBIA PAZPbIE COSAMHEHWA B KaXAOM UWKNe False

[[] TupaxvpoeaTs |1 = [ Oa ] l HeT l

Puc. 9.5. HacTponkn KOMMYHMKaLMOHHOrIO y3na
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9. [lo6aBbTe B y3es1 HOBOE YCTPONCTBO C Ha3BaHneM Device 1 nHacTporikamm No yMON4aHuio:

MasterOPC Universal Modbus Server Demo 32 Build - 314 - = X

e KoHdurypauusa O6lume HacTporkn MomMolus

|~ Cosznate COXPaHUTb KaK... 3, Oobasutb y3en =2 Bobasutb TEF : MNepeumeHoBaTb w Yaanute

‘ OTKpbITE v CoenaTto CTapTossiM nﬂoﬁaawrb ycrpoitctBo  “§ MNepemectute ssepx | L] KonuposaTts ¥\ OTMEHUTD

B CoxpaHuTtb Q WMnopT us eepcun 2.0 :3_ OoBasuts rpynny { MepemMecTiTe BHUS % Bcrasute 74 BepHyTo
®ain KoHbUrypaumm Cepeep MNpaska

Tekywan KoHburypaums :

O6beKTbl ‘
£ W Server l” Yzen <<TCP/IP RTU Master>> : CMN3xxP
L4 CMN3xxP 1 =
[£10605ms [ Yerpocreo | Tt
[ TKommerTapunn
MNepenMeHoBaTb
BkntoueH B paboTty True
Yaanuto = HacTpoiikun TCP/IP
BblpezaTb IP agpec 10.3.10.30
KonuposaTb IP nopt 502
=l Ckpunt
3KCnopT yana
= BbinonHeHue ckpunTta False
WmnopT yctponctea | —
= [lononHUTenbHblie HAaCTpPOHKK
Modbus noeepx TCP False
OTcnexwusaTb Transaction ID True

MpUHYAUTENbHDIA PA3pbiB COEAMHEHUA B KaXAoM uvkne False

Puc. 9.6. [lo6aBneHne HOBOro ycTponcTea

2 Pegaktupoeanmne ycrpoidcTea

MMA ycTpoicTea
E OBume HaCTpoiKn

KoMMeHTapui
BrnwoueHo B paboTy True
Twn yCTpoWCTEa MODBUS
Agpec (0x01) 1
Bpemsa oTeeTa (MC) 1000
MoeTopbl NpKW ownbke 3
MoBTopHOE CcoeaWHeHWe Nocne owwbku uepes (c) 10
PenHMUManMIauUmMa yana npu ownbre False
Mepwoa onpoca 1000
PazMepHOCTb Nepuoda onpoca ms
HavanbHas daza 0
PazmepHocTh daswl ms
CrapT nocne zanycka True
El CkpunT
BoinonHeHwe crkpunTa False

= Hacrpoiika zanpocos
MakcumaneHoe Konkdecteo HOLDING perucCTpoe B 2anpoce 4TeHus (125

MakcumanoHoe Konkdecteo INPUT perncTpoB B 3anpoce YTEHWA 125

He wcnonb3oBaTb KomaHay WRITE_SINGLE_COIL (0x05) True

He wcnonbzoBaTe KomaHay WRITE_SINGLE_REGISTER (0x06) True
MaKcHManbHoe AOMyCTUMbIA pasphle 3ApPecoB B 2anpoce YTeHuA 0

McnonbzoBate Npeambyny False

[7] TupaxwupoeaTh 1 |% [ Na ] [ HeT

Puc. 9.7. HacTpowku yctponcTea

204



10. [Jo6aBbTe B Device1 HoBbIN Ter ¢ Ha3BaHnem PSW300, pernoHom HOLDING_REGISTERS,
agpecom 300 1 Tunom goctyna Read/Write:

MasterOPC Universal Modbus Server Demo 32 Build -31.4 — = X
== Kondurypauma Oblune HacTpoikK MNoMowb
|= Cosnate CoXpaHUTL KaK... %, OoBasuTs y3en 'N HobasuTs Ter £ NepevMeHoBaT ﬁ Yaanute
@ Opers & Caenars craprosem #¥ Mobasurs yorpoiicreo 4 Mepemecrats ssepx || (7] Konuposars WM Omenums
B CoxpaHuTb ﬂ' WnMnopt us sepcuu 2.0 Q Nobasuts rpynny i’ MNepeMecTuTs BHW3 "3 BcraBuTh #8 BepHyTb
®alin KoHGUrypaurm Cepeep Mpaeka
TeKylWan KOHPUrypauma :
O6beKThl ‘
= i Server YETpOACTBO <<MODBUS>> : Devicel
Bl %" CMN3xxP = =
Devicel KoMMeHTapuii i
Zodam Twe [
0x01) 1
MepenMeHoBaTh T ( )
MNogycTpoAcTEO 1000
Yoanuto Dpbl Npl OWWEKE 3
BuipezaTb DpHoe coedvHeHWe nocne ownbkK yepes (c) 10
KomuposaTb LMaNW2aLma y2na npu olwmbke False
TpynnoBsie onepaLmm o4 onpoca 1000 L
- EQHOCTb MepyWoAa onpoca ms 1
IKCNopT YCTPORCTEa
. noHas ¢asa 0
MMNopT NogycTpoiicTea
EpPHOCTb hazbl ms
SKCnopT Teros T nocne zanycka True
UMnopT Teros nT
BUAWMOCTb Teroe NHEHMe ckpyunTa False
Terun e paboTte poiika 3anpocos L4
IononHuTenbHble ceoicTea  MManbHoe KonryecTso HOLDING perncTpos B sanpoce yWTeHna (125
™aKCuManbHoe KonkuecTeo INPUT pervcTpoB B 2anpoce UTEHMA 125
He ncnonbzoeaTh komaHgy WRITE_SINGLE_COIL (0x05) True -
CeoiicTea obbexTa | Tabauua Teros
Pexcum KoHpuryprpoeaHue Tern : PazpeweHo - 32. 3arpyxeHo - 0. B TekyuweM anemeHTe - 0

Puc. 9.8. [lobaBneHne HOBOro Tera

& Pepaktuposanmne Tera

Wma Tera  PSW300

= 06wme HacTpoiikn
KoMmeHTapuia
BrntoueH B paboTy
Pervon

Anpec

TWN OaHHbLIX B CEepBEpE
Twn goctyna

MocnegHuwid Ter B rpynnoe
NepecueTt (A*X + B)
Cepunt

PazpeleHne BeiNoNHEHWA
PazpeleHne BoiNnoNHEHWA
NOoNONHHUTENbHO

E/HDA

TUN OaHHbIX B YCTPOIACTEE

McnonbzoeaTk NepecTaHoBKy 0aiToB B 3HaYEHWK
MNepecTaHoeka DalfTOE B 3HaYEHWMM

Hanuuue oTAENBHOrO perucTpa 3anvcu
WzeneueHne BUTa W3 AaHHbIX

UYTteHwe cpasy nocne sanucu
MpUHYAWTENBHAA 3anNUCb KOMaHA0R 6

True
HOLDING_REGISTERS

(0x012C) 200

nti6

int32

ReadWrite

True

10325476

False

oM zanpoce

False
CKpWNTa Nocne UTeHuA False
CKpWNTa Nepeq zanucbly  False
False
False
False
False

»

m

[[] TwpaxupoeaTs 1

Puc

. 9.9. HacTpowku Tera
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11. CoxpaHuTte koHurypaumto OPC-cepBepa:

Puc. 9.10. CoxpaHeHune koHdurypaumm OPC-cepBepa

12. 3anyctute OPC-cepBep:

 —

MasterOPC Universal Modbus Server Demo 32 Build - 3.1.4

b Crapr [ cron

“x Snh ]l AobasuTs Ter

‘ OTKpbITE
[ Coxpanurs ¥ Umnopt uz sepcun 2.0
®ann KoHdUrypaumu

%’ Cnenato cTaprosbim

W Lobasuts verpoiictee ‘4 MNepeMecTwTs BBEpX
% OoBasuts rpynny £ 2 MepeMecTuTe BHUS

Cepeep

(7] Konuposats

~%; Bcrasuts

Mpaeka

g Kondurypauna OBlme HacTpoHKKn MomMowes
[Z] Cozmate  §A Coxpanurs ka B CoxpanuTs Kak
OTeg Caoer
# onepum. o Casnams crap { ,luv| || « MasterOPC Universal M... » SERVERCFG ~ [*2 | [ Movex: SERVERCFG o
q CoxpaHHTE: Q Hunopt Mjﬁﬁ
| Painn KoHgUrypaum Ynopagounte ¥ Hoeas nanka = o @
TeKywan KoHpurypauma : - nl Wma ° Jata nzmerenna Tun il
0 VisBpannoe
ObbeKThl
1% 3arpyskn 143 71.07.2015 9:19 Modbus |
= Server ] Hepsshue mecta DCONMDYY 19.11.201319:29 Modbus |
B & CN3ow M PaGouwiicron |2 io_file 19.11.201319:29 Modbus |
= @ Devicel - |
- # PSW300 . + master 02.06.201515:29 Modbus |2
= BuBanorekn master_2 232.06.2015 8:24 Modbus |
E Buaeo P307_Master_Write_Read_Float 22,06.20159:32 Modbus |
5] fokymentur Simulator 02.06.2015 15:04 Modbus |
[E] W=obpaxenna Slave 02.06.2015 15:07 Modbus [
o Myzbika SP307_Master_Write 22.06.2015 8:34 Modbus |
W COINT Mdackar Wirite Elaat N N7 I S 1A.N2 LY BV o
v o 1l r
-
Vg daiina: | Eaele -
Tun daiina: [mbpfils(".mbp) v]
“ CKpbiTe nankw CoxpaHuTe ] [ OtmeHa ]
—HDA |
HDA gocTyn False -
CeoiicTea ofvexra Tabmvua Teroe
Pexxum KoHburyp1poBaHue Terwn : PaspeweHo - 32 3arpymeHo - 1

~| MepeuMeHosaTs ﬁ Yaanute
¥ OTMEHWTE

79 BepHyTb

a

TeKyLlwas KoHpUrypaums :

SP_OPC.mbp

O6beKTbl ’

= W Server
= @ CN3xxP
= @ Devicel

 CEE

Ter <<HOLDING_REGISTERS>> : PSW300 ]

Appec
TWN AaHHbIX B YCTPOWCTEE
Twn AaHHbIX B cepBepe

(0x012C) 300

int16
int32

Puc. 9.11. 3anyck OPC-cepBepa

13. Y6eautechb B Hannmunv cBasv Mexay naHensto n OPC-cepsepomno ctaTycy cBa3n OK. MeHss
3HayeHwe peructpa B OPC-cepBepe, Bbl 4OMKHbI HAONAATh €ro U3BMEHEHMe Ha akpaHe naHenun. MeHss
3Ha4eHWe perncTpa Yepes naHesb, Bbl 4OMKHbI HAabmogaTb cooTBeTCTBYOWME M3MeHeHNns B OPC-

cepsepe.
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9.3. HacTtponka cucteMHOro BpemMmeHu

HacTtponka cucteMHOro BpeMeHn MoXeT OCYLLeCTBNATLCSA IGO0 B CUCTEMHOM MEHIO, NGO
HenocpeACTBEHHO B NpoekTe. [1rs HaCTPOMKN BpEMEHU B NpOeKTe HeOOX0AMMO NpeayCcMoTpeTb
nepexop Ha akpaH 60002. YkaXute aTOT HOMep BHAacTponkax anemMeHTa [lepexo Ha SKpaH:

lpagika Bua  Momows

Al QQOF HEE FE| 4 1S HO@ & 10
I[s]: w| HOdy w1E T=08 6 Ltk BEE
J© 00 - @it o0 - R - [R @D BE X F W

Mepexog Ha 3kpaH (23|

OeitcTeme | Kionka I UseT I Pacronokeqne

|0 skpana 60002
Pesim

(@ Bes ss0na napons
() C sBogom napona

Knaswatypa

Knaewatypa_60

[ 0K ][ Cmveqa ] MpureH T

Puc. 9.12. HacTpoiika anemeHTa lNepexoq Ha 3KpaH

HaxkaTune Ha pa3psia BpeMeHu No3BonsieT U3MEHUTb Ero 3Ha4YeHue C MOMOLLbH SKPaHHOWM
KrnaBuaTypbil:

Hactponkadacos

OB Matens oneparopa CM307

Puc. 9.13. BkpaH nameHeHus cuctemHoro Bpemenun (Ne60002)
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9.4. MaponbHbIK gocTyn

JocTyn K kaxkgoMy anemMeHTy BBOAa MOXeT ObITb 3aLMLLEH C MOMOLLLIO Napons —T.e. nepeq
TeM, kak paboTaTb C 3TUM 3MIEMEHTOM, NOMb30BaTeNb A0SHKEH NOATBEPAUTL CBOW YPOBEHb AOCTYNa C
MOMOLL b0 BBOAA MNAPOSIsS HAa CUCTEMHOM 3kpaHe 60001 (MHave anemeHT OygeT HeakTUBHBIM — HaXaTne
Ha Hero He BbI30BET HUKAKOW peakummn). Ha aToM e akpaHe Nonb3oBaTesib MOXET 3aKPbITb AOCTYn
nocne oKoH4aHnsa paboTbl («pasnorMHuTbes»). OBpaTuTe BHUMaHWE, YTO 4OCTYN aBTOMAaTUYECKM
3aKpbIBAETCHA N0 UCTEHEHUIO BpEMEHW HEAKTUBHOCTY MONb30BaTeNs, 3a4aHHOr0 B HACTPONKaxX NPoeKTa.

Maponb Ana Kaxagoro ypoBHSA AOCTyNa 3a4aeTcs B HAaCTPOMKax NpoekTa (Bknagka Obwme) n
MOXET ObITb NU3BMEHEH Ha CUCTEMHOM 3kpaHe 60003.

B oTnnume OT ocTanbHbIX 3NIEMEHTOB, 3fieMeHT [lepexon Ha 3KkpaH ncnonb3yeTcA bes
noaTeepXxageHna ypoBHA 4O0CTyNna Ha CUCTEMHOM 3KpaHe — noJib3oBaTesib A0JDKEH BBOAUTb NAPOJ1b MpU
HaXaTun Ha 3aN1IeMeHT (STO 9KBMBAJNIE€HTHO OTKPbITUKO A0CTYMNa COOTBETCTBYHOLLETO ypOBHFI).

Hwnxe npueeneH npmMep ncnorib3oBaHn4A nNaposibHOro AoCTyna B NpoOeKTe:

1. Co3parite HOBbIN NPOEKT.

2. B HacTponkax npoekTa Ha Bknagke O6wume nocrasbTe ranoyky Maponb 1 3agante naponm
ypoBHAM gocTynalu2: onsypoBHsa goctyna 1—naponbs 11, 4ns ypoBHs AocTyna 2—naponb 22.

3. Cos3parite B NpoeKTe ABa 9KpaHa;

4. Ha akpaHe 1 fobaBbTe ABa anieMeHTa CTaTu4eckuii TEKCT (Ha3BaHUe aKpaHa v TUM KHOMKK) 1
anemeHT [Nepexo Ha 3KpaH, KOTopbIi ByaeT ncnonb3oBaTbCA A5 Nepexofa Ha aKkpaH 2 nocne BBoAa
naponsi:

::::::::::::3 paHl ----- Mepexoa Ha 3kpan

............................. Deiictene [ KHonka I Uset I PacnonoxeHve

............... ID akpaHa 2

Pexim

Ilepexox () Bes sB0aa napons

| Ha 3KkpaH 2 SV 2 @ C sBogom napona

Piias i D DR s Dt i Knasuatypa

............................. Knaewatypa_60 v

FEIE

ﬂ

I

[ 0K Jl OmenaJ MpumeHnTS

Puc. 9.14. OkpaH 1. Hactporika anemeHTa lNMepexoa Ha akpaH 2, Bknagka lencreue
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Ha sknagke KHonka anemeHTa lMepexoA Ha akpaH BbibepuTe ypoBEHb 4OCTYNA, HEOOXOAUMBIN
ON1S1 UICNONb30BaHMSA ANeMeHTa:

P

-,

Mepexog Ha 3kpaH @
|,D.et‘-‘|::TEme | Kronka | Uget | PacnonoxeHue
Tewer
(] MyneTHASEMHEIA
Mepexon, -~
Ha 3KpaH 2
[ Wpmc ] [Cmnb wprhTa Asbiaa
[] BT EMaMocTH [Napone
YpoBeHs ['-"'rDOEiE-‘Hb'I w7
[ Ckpoims kromky BripaerueaHie
Hepexoxn i cnesa () ceemay
9 _ _
AR @ nousHTpy @) Mo cepeguHe
i) cnpaea ) cHnzy

@ Orxata MN=peHnTs

(7) Hawata | BuBnworeka

CoxpaHnTe

[ QK ][ OmaeHa MpumeHnTE

Puc. 9.15. 3kpaH 1. HacTtpowka anemeHTa lNepexon Ha akpaH 2, Bknaaka KHonka
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5. Ha akpaHe 2 fob6aBbTe YeTbipe anemeHTa CTaTnyeckuin TEKCT (Ha3BaHWEe 3KpaHa M Tunbl
KHOMOK), aneMeHT PyHKUMOHaNbHas KHonka 1 ABa anemeHTa [Nepexoa Ha akpaH. PyHKUMoHanbHas
KHonka 6yaeT ncnonb3oBaThCAa 4ns BO3BPaLLeHWs Ha 3KpaH 1. HacTtponTe ee cnegytowwmm o6pasom:

DyHKLMOHANEHAA KHOMKA >

PyHKLIA | Kronka | LgeT I Pamonoxeﬂne|

Keorca Bee
[Nepexon Ha skpan: 1 But BKIT
B (7B

WHeepTMpoBaTE BT

Konuposate GuT
MNepexon Ha sKkpaH
PUCEONTE SHA4YEHWE

KonwposaTte peructp

Beoa ASCI cumeona

CTHPLITE OKHD

e —— o 3aKpbITE OKHOD
L BnemenT. | . . {}I'L'pl:l'l"l. B IEI Bus UreHue us peuenTa
I - 3anuce B peUenT

OCTYI

| Hep-em;[naa@aﬂ — N Hlpon KomMposaTs rpymny perveTpo,
............................. YposeHs2 - Bepi Maremaniy. onepaLim
-------------- ° o — ‘ Wmnopt CSV
.. .. DnemeHt. . . . HimeHHTE . 3xenopt CSV
- .. Beizos Makpoca
. Ilepexon na axpars. [l B BT o [ Bur orpaHmeeHua PSB256 - —— P

[ QK H OmaeHa ] MpyMEHUTE Cnpaeka

Puc. 9.16. SkpaH 2. HacTponka anemeHTa ®yHKUMOHaNbHaA KHOMKa

KHonka OTKpbITb AocTyn OyaeT MCrnonb30BaTbCs ANS nepexofa Ha CUCTEMHbIA 3KpaH
noaTeepxaeHnsa yposHsa goctyna (Ne60001):

Mepexog Ha 3kpaH @

NeitcTene: | KHonka | Lget I Pacnonoxeqwe

ID aKpaHa 60001

Pexaan

i@ Bes sBoga NaponA

71 C BEOAOM NaponA

KnaeuwaTypa

Knaewamypa_60

[ QK ][ Cimaeta ] MpumeHnTe

Puc. 9.17. OkpaH 2. HacTpoika anemeHTa lNMepexon Ha 3kpaH (OTKpbITL AocTyn)
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KHonka U3MeHUTb naponb Gyaet ncnonb3oBaTbCa AN Nepexoaa Ha CUCTEMHbIV 3KpaH
nameHeHus napons (Ne60003):

Mepexoa Ha skpan @

DeitcTEne | Khonka | UeeT I PacnonoskeHwe

ID s1pana 60003

Pesxaam

@ Bes sEoOa NaponA

(71 C seopom napona

Knaewatypa

Knaswatypa_6[

0K ][ CmaeHa MpUMEHTE

Puc. 9.18. OkpaH 2. HacTpoika anemeHTa MNMepexon Ha akpaH (U3MeHUTBL Naporsb)
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5. 3arpysute npoekt B naHens (nnun3sanyctute Offline amynsumio), 4TobblinpoBepuTb €ro paboTy:

9KpaH71

Onement
Tlepexon Ha sKpan

Ilepexon

Puc. 9.19. OkpaH 1. Pexxum amynsaumm

HaxmunTe Ha kHonky Mepexon Ha akpaH 2. [1ns nepexoda Ha akpaH notpebyeTcs BBECTU Naposb
11:

DKpaH

Onement
DYHKUHOHANLHAA KHOTKA

Ilepexon

Ha 3xpaH 1
Onement OTKpBITH

Tlepexon Ha sxpan HOCTYTX

Onement Hameruts
Ilepexon Ha sxpaH napoJs

Puc. 9.20. OkpaH 2. Pexxum amynauum
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KHonka Mepexop Ha 3kpaH 1 He pearnpyeT Ha HaxaTue, T.K. TEKYLLEro ypoBHS NONb3oBaTens
AN 3TOro HeJ4OCTaTOYHO. HaxmuTe Ha KHonKy OTKpbITb BOCTYN, YTOObLI NEPENTM HA CUCTEMHBIN 3KPaH
noaTBepXAeHWs focTyna. Ha aToM akpaHe HaxmuTe KHonKy OTKpbITb AOCTYN ¥ BBEAMTE Naponb 22
(naponb BTOpOro ypoBHA4OCTYNA):

ABTOPHU3ALINA

@Illill Maxenb onepatopa Cna3o7

Puc. 9.21. Pexxum amynaumnn. SkpaH NoATBEPXKAEHUST YPOBHS AOCTyna

HaxmuTe KHOMKY Bbixog, 4ToObI BEPHYTbCA Ha IKPaH 2. Haxxmute KHOMKY N3meHUTb naponb,
HTO6HyBMﬂeTbﬂapOﬂMTeKyumﬁoypOBHﬂﬂOCTyﬂanpMHGOGXOHMMOCTMBbHWOXGTeM3MeHMTbMX

HacTtpolika maponci

[5omr |

WHEII MaKenk oneparopa cn3o7

Puc. 9.21. Pexum amynsaumm. OKpaH nameHeHus naponsi

Mocne noaTBEPXAEHMS BTOPOro YPOBHS AOCTYNa, Bbl MOXETe BEPHYTLCA Ha 3KpaH 1 ¢ MOMOLLbIO
HaxkaTusl Ha kHornky Mepexon Ha 3kpaH 1.
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9.5. UIcnonb3oBaHue MYNbTUA3bLIYHOIO TEKCTA

Jna 6onblUMHCTBA TEKCTOBbIX arnemMeHToB (CTtaTnyeckui TekcT, JuHaMU4eCKUN TEKCT,
BaprauMOHHbIN TEKCT, TEKCTbI TAGMMUL, U T.4.) A0NYCTUMO UCNONb30BaHNE MY/IbMUA3bIYHbIX TEKCTOB. C
MX NMOMOLLIbI0O MOXHO CO34aBaTh MYNbTUS3bIYHbIE NPOEKTbI C BO3MOXHOCTLIO NMEepeKoYeHns S3bIKoB
nHTepdenca. Huxe npuBeaeH npumep co3aaHms MynbTUA3bIYHOTO NPOeKTa:

1. Co3ganTe HOBbIN NPOEKT.

2. lo6aBbTe Ha akpaH anemeHT CTaTUYeCcKnii TEKCT.

3. B HacTtponkax anemeHTa Ha Bknagke TekcT noctaBbTe raniodky MynbTUA3bIYHBIN, U C
NMOMOLLbIO KHOMKUN A3bIKKU 3aanTe SNeMeHTy TPU TEKCTa Ha PasHbIX A3blKax:

CraTuuecknii TeKcT @ ..............

Texet | Lger I Pacnonosenwe | oo

MymemamssmHEl e

Text - STt

Wpwacpr Cmnhmpmpm]l Asewga | [ |0

My NeTUAIEIYNHEIR TEKCT
KonudecTeo Aasbikos 3 - HacTpoiika Asbika |:| CAMH WpKdT AnAa Brex HacTpoiika wpndTa
Azbik N21 Azbik N22 Azbi N23 Azbik N24
LWipwcpT LUpsagpT LipwcpT Wipwd
Pycaamii (0) I Enalish (1) ! B @ - A
""" Azbik N25 Azbik N2 Azbi N2T Azl N2
...... LpmdT WpsdpT

- E -

OTMEHA

Puc. 9.22. Co3gaHune MynbTUSA3bIYHOIO TEKCTa

4, 1Nl BO3MOXHOCTM NEPEKIoYeHNs A3blka Aob6aBbTe Ha 3KpaH anemeHT Lindposon BBoA K
NPUBSXUTE K HEMY cUCTEMHbIV perncTp PFW101. 3anuckiBas B anemeHT 3HadeHuns 0,1,2 Bbl TeM cCambiM
OyneTe BbiOMpaTh TEKYLLMI A3bIK TPOEKTAa.
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5. 3arpysute npoekt BnaHenb (nnu3anyctute Offline amynsumio), 4To6biNpoBepuTL Ero paboTy:

Puc. 9.23. MynbTusasbiYHbIA NPOEKT B KOHGUrypaTope

Puc.9.24. MynbTua3bI4HbIA NPOEKT B pexxume amynaummn (PFW101=0)

Puc.9.25. MynbTus3bIYHbIN MTPOEKT B pexume amynaumm (PFW101=1)

B (2)

Pwnc.9.26. MynbTus3bI4HbIN MTPOEKT B pexume amynaumm (PFW101=2)

6. YT06LI NOCMOTPETL OTOBPaXEHNE MYyNbTUA3BIYHOTO TEKCTA B KOH(PUIypaTope, MOXHO He
3anyckaTb 3MynsLuio, @ BOCMOSb30BaTbCSA COOTBETCTBYHOLLMM CMIUCKOM Ha NaHEeNN MHCTPYMEHTOB:

| @ [
|| 5 = # &
Azeir =
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9.6. Ucnonb3oBaHue peuenToB

PeuenTbl—3T0 rpynnbl 3HAYEHUI, XPaHSILLMECS B PEFUCTPAX dHEProHe3aBMCMMOii namsiT PEW.
Mo KomMaHze onepaTopa 3T 3HaYEHWsI MOTYT CHUTLIBATLCA B ApYrne perucTpbl, TakumM 06pa3om U3MeHsIst
pexum paboTbl 06bekTa aBTOMaTM3auuMu. B To ke Bpems y onepaTtopa eCTb BO3MOXHOCTb
penakTMpoBaTh CYLLECTBYOLLNE PEXMMbI, 3aMnMCbiBasi 3Ha4YeHMs B pernctpbl PFW.

,D,pyFI/IM NnpUMEeHEeHneMpeuenToBABNAEeTCA 3agaHne HavarnbHbIX 3HAYEeHNN Ans perncTpos PFW.

Pabota ¢ peuentamu OCyLLECTBNSETCS NPM NOMOLM BKnagkm CosgaHue peulentoB (MeHio ®aunn),
rpacuyeckmnx anemeHToB YteHue 13 pelenta/3anunck B peLenT U CUCTEMHOro pernctpa PSW40, B
KOTOPOM XpaHUTCSA NHAEKC BbIBPAHHOIo B 4aHHbIM MOMEHT peuenTa.

Hwxe npuBeaeH Nnpumep co3aaHns NpoekTa ¢ UCnosfb3oBaHNeM peLenToB. [MpoekT coaepxut
TPM peuenTa, Kaxablii N3 KOTOpbIX 3aHMMaeT TPU perucTpa.

1. CosgainTe HOBbIV NPOEKT.

2. B meHio ®awnn BbibepuTte komaHay Co3pgaHue peuentoB. 3aanTe NepBbi U NOCeaHNN
PerncTp rpynnbl peLenToB (MOCKOMNbKY Mbl CO34aeM NPOEKT C TPeMs peLlenTtamu, Kaxabli 3 KOTOpbIX
COAEPXKUT TpU permcTpa, Ham noHagobutca 9 permctpos - ¢ PFW300 no PFW308). Cosgante rpynny
peLenToB HaxaTueM Ha kHonky [lo6aBUTb.

o Mpoexkr - [00001]5creenl

i

| Paiin | Mpaeka [pocmotp  MhoTpymentol  pagwika  Bua  Momows

;_D Hosit Cl+N |0 A AR L4 e PO EEE EFKE P S EHoE | & o

;| | O oo B iy - @G | DB o= A W |l bk e [ e - | B R EEER | A
3aKpBITs PO 00k - @ |EEE|»{"9 0 - | Asexl - Pm 3 E X = T =

r M Copawm QS | [00001]5creent x

CoxpatnTs Kak..

Coxpannts © sawmToi

..... - | HacTpoiika peyentoe @ .
3arpysuTh NpoeKT Ctd+D . .

Hauano 300 KaHew WI |

3arpysuTh C NCXDOHBIM KOAOM — —

BrirpysnTs npoexT

SSDEDR

Smynawaa Online

3mynausn OffLine N . L
CoxXpaHWTE 3MynALD [ o I Lo o
CosgaHwe peuenTos L . oo

HacTpoitan npoexTa - A 0 R

Onun KoHPUrypaTopa |

1 BxpostSave [ X [ﬂoﬁaBHTb] [ Yaanre ] [MsMeHM‘rb nuanaaoH] [MSMEHHTb AEHHEIS

ZDromcaies Sl :
e T L T TS

Bepaon,

Puc. 9.27. Bbibop rpynnbl perucTpoB 418 XpaHEeHUs peLienTos

216



3. Haxmute kHonky M3MeHUTb AaHHbIe, YTOObI NEPENTU K 3a4aHMI0 3HAYEHUIN PELIENTOB.
Cospgante Tpu peuenta: peuent 0(1,2,3), peuent 1(10,20,30), peuenT 2(100,200,300).

Hactpoiika peuentos [=] RERREEE

Hauana 300 F.omew, 308 ‘+g|+1|+2|+3‘+4|+5|+5|+?

........ PFW[000000300] 1 2 3 10 20 30 100 200

’ﬂoﬁasmb] ’ Ynanure I ’HsMeHHTb nuanasoH] ’HSMeHHTb faHHEIE

...................... @ Dec () Hex Bege 0 ][ Boé B Make. ] I QK I [ Omvera

Puc. 9.28. 3agaHune 3Ha4YeHU peuenToB

B paHHOM npumepe paccmoTpeHa paboTa c peuenTamu, coepXkaliumy TOmbKO
LieNIoUYUCTIEHHbIe 3HaYeHMs ; NPy HEOBXOANMOCTY UCMONb30BAHNS 3HAYEHWI € NNaBaloLwWwen TOYKON,
HeobxoanMo npeobpasosaTb Ux B HEX 1 3anncbiBaTh B ABa pernctpa Mraglivm CrioBoM Brnepes,.
Hanpumep, uncno 1.1 6yaeT npeactaBneHo cneayrowmm o6pasom:

+0 | +1 |
PRW[000000300] CCCD ) 3F8C

4, Pasmectute Ha akpaHe anemeHT Lindposow BBOA, KOTOPbLIN ByaeT Mcnonb3oBaTbCs AN
BblbOpa nHAeKca akTMBHOro peuenta. lMprBsxem K HemMy cucTeMHbIn pernctp PSW40.

Boa AaHHEX
Bsoa maritibie |
PerucTp anemenTa
¥Ynpaenerve
Yempohcteo
MopT ‘ BHyTpeHHIe perncTps! - ‘
BupT cT. | 0| Ampec | ]
Peructp
PSW - 40
(=]t anp.
SHaueHue
chanaaaad [ Wosmropir
......... Yooitctao
: L Fw—— B
......... Bpr.cr. | o] Amec | o)
......... Perve
psw [«
[] Dun. aap.

I 0K I [ OmeHa ] ‘ MpumeruTs | [ Crnpaska ]

Puc. 9.29. Co3sgaHune anemeHTa ansa Bbibopa TekyLlero peuenta
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5. [lo6aBbTe Ha akpaH arieMeHTbl YTeHre 13 peLientan 3anuck B pelienT. HacTpoiku o6omx
3NeMeHTOoB ByayT MOEHTUYHBIMU:

PSW300 — nepBbli U3 rpynnbl pernctpoB, B KOTOPYH YMTaOTCA/M3 KOTOPOW
3anncbIBaOTCA AaHHbIe B peuenT. MOoCKomNbKy B Kbl MOMEHT BPEMEHWN aKTUBEH
TONbKO OAWH peuenT, To byayT ncnonb3oBaTtbes pernctpbl PSW300-PSW302;

PEW300 — nepBbI U3 rpynnbl perMcTpoB, B KOTOPOW XPaHATCA JaHHbIE peuenToB
(ncnonbaytotes pernctpol PFW300-PSW308, cm. nn. 2);

Kon-Bo = 3 — 4ncno perucTpoBs B peLenTe;

Yucno peuentoB = 3 — KONMYECTBO PELENTOB, C KOTOPLIMU MOXET paboTaTb AaHHbIV

ANTIEMEHT.
Cunrare 3anucate
penmenT PemenT
Yrenne v peyenta @ Urenwe ns peyenta @
PerucTp snemerta |ﬂaHHble I Knonka I Liser I Pacncnux.eHue| Peructp snementa | Hantbie | Kionka | Lser | Pamonux.eﬂuel
PervcTpsl nepeMenHsm Uncnopewsros | 3
YeTtpoitcTeo —
Mopt BHyTpEHHWE pErncTDbl
BupT. cT. 0| Agpec 0
Peructp
PSW - 300
— [] Din. amp.
PervcTpel peuenta
Pervctp
PFW - 300
3HaueHne
Konso 3
(o] Comms [ iomne (o] Comme ] [romens

Puc. 9.30. HacTtpowkn anemeHToB YTeHue 13 peuenTta/3anucb B peuent
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6. [Job6aBbTe Ha akpaH Tpu anemeHTa LindpoBon BBOA, KOTOpblE ByAYyT MCNONb30BaTLCA AN
OTOOpaXeHns 3Ha4YEeHUI, CYHUTAHHbIX U3 PELIENTOB N OAHOBPEMEHHO C 3TUM - ANd 3anncuy B pelenTbl
HOBbIX 3Ha4YeHuI. MpuBsxKUTE K HUM perncTpbl PSW300, PSW301, PSW302.

Puc. 9.31. OnemeHTbl 0TOGpaXkeHns/3anncn gaHHbIX peLEnToB

7. 3arpyaute npoekT B naHens (nnm 3anyctute Offline amynsumio), 4tobbl npoBepuTh €ro paboTy.
HaxmunTe kHonky CumTaTth peuent, 4tobbl cuntaTh peuent c Homepom 0. B none [laHHble peuenTbi Bbl
yBUOMTE COOTBETCTBYHOLLME 3Ha4YeHus — 1,2,3. BBeanTe BMECTO HUX Apyrue 3HadeHus (Hanpuvep,
44,44 44). HaxxmnTe kHONKy 3anucarb peuent.

Pabora ¢ perentamu

AR,
joe=

Puc. 9.32. PegaktnpoBaHue 3Ha4veHun peuyenta 0

=]

EERE
pana
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Tenepb c noMoLbio 3rieMeHTa Homep peuenTa Bbibepute peLenTt c HOMEPOM 1 U HAXMUTE
kHonky CumTaTb peuent. B none [laHHble peuenTbl Bbl yBUAWTE COOTBETCTBYIOLWME 3HaveHus — 10,20,30.

Pabora ¢ perentamMu

Homep periernra I 1 I

Caurarte Janmcars
pernent I pelent

HaHHbIe penenTa
I 10 I I 20 I I 30 I

Puc. 9.33. CuntbiBaHMe aaHHbIX peyenTa 1

OnaTb BeIOEpPUTE peuenT c HoMepoM O M HaXMUTE KHOMKY CuuTaTb peuenT. Bol yBuante
3anuncaHHble Bamu 3Ha4eHuns (cm. puc. 9.32):

Pabora ¢ perrentamu

Homep pernienta I 0 I

CUyHTaTh I ‘ 3armHcaTe I ‘
|

I PELeIT PELIenT

HaHHble penerra
I 44 I I 44 I I 44 I

Puc. 9.34. CuntbiBaHMe gaHHbIX peuenTta 0
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9.7. dkcnopt/mnopt CSV dannos

Moandukaunsa CM3xx-P nogaepxumeaeT nogkntoveHune k naHenun USB flash Hakonutens,
KOTOpPbIM NUCNOSb3yeTecs A8 3anMcn apxmMBoB B oopMaTe .CSV; Takke y rnornb3oBaTens MMeeTcs
BO3MOXHOCTb MMMNOPTMPOBaTL COAEPXKMMOE .CSV (DannoB B perucTpbl naHenu. [ns 3aanucu apxmeos
MOTyTMCNONb30BaThCA AneMeHT ApxmBupoBaHme Ha USB nmbo anemeHT ¢ 3anucbio CTopum (Hanprmep,
ApX1BMPOBaAHME B MaHENW) COBMECTHO C arieMeHTOM PyHKLIMOHaNbHas kHonka/PyHKLMOHaNbHas
obnactbcaenctenem dkenopt CSV. [InanmnopTa apXmMBOB MCNOMb3YOTCA ANIEMEHTbl PyHKUMOHANbHASA
kHoNka/PyHKLMOHaNbHaa obnacte ¢ aencrenem Umnopt CSV. Hmke paccMoTpeHbl npymMepbl
aKcnopTa/MmnopTa apX1BOB C UCMNOMb30BaHNeM anemeHToB ApxmupoBaHme Ha USB, PyHKUMOHANbHAs
KHOMKa (MMMopT) n PyHKUMOHaNbHas 06nacTb (3KCNopT).

O6pamume sHUMaHue, YTO EMKOCTb HaKOMUTENs He AO0IMKHA npeBbiwaTth 32 0.

9.7.1. dnemeHT «ApxuBupoBaHue Ha USB>

1. CosganTe HOBbIN NPOEKT.

2. [Jo6aBbTe Ha akpaH ABa anemeHTa LindpoBor BBOA ANA OTOOGpaXKeHUs1 U U3MEHEHWS
3HaYeHUN apxuBmMpyeMbIx perucTpoB. Npusskunte K HUM pernctpel PSW300 n PSW301.

3. [Job6aBbTe Ha akpaH anemeHT ApxuupoBaHue Ha USB. Coenaiite ero rnobanbHbiM (4T06bI OH
paboTanBHe3aBMCUMOCTNOT OTKPbITOro 3KkpaHa). HactpownTte anemMeHT crneayowmmobpasom:

- 1
Apxvespoeadve Ha USE [é]
| KonTponk akcnopTta | [ata/Bpema I PacnonoxeHue
Apars | DaHHbie I Faiin | HpaHmnawe
Kon-eo cTpok anA ogHoi Sanucu 1
Pexum apenpoBaHna
@ Lnkn
Mepuog 1 (Cewydma -

[T BT ynpaBnerua samucsio

[ Bt pexama
Pexam

) Dctanosxa (0) @ Oosarmce (1)

~) 3anmce no gpoHTy GuTa

Puc. 9.34. HacTtpowkun anemeHTa ApxuBupoBaHue Ha USB (Bknagka ApxuB)

C TakMMmM HacTpoikamu Kaxxayto cekyHay B chaiin apxmea byayT COXpaHATLCS TEKYLLME 3HAaYEHNE
APXMBUPYEMBIX PETUCTPOB.
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Ha Bknagke [laHHble fo6aBbTe apxmMBUpyeMble perncTpbl. HacTponTe Hy>XHbIM 06pa3oM UX TUM
n doopmar.

Apxvenposadne Ha USE ﬁ

KoHTpone skcnopta | [Nata/Bpern | PacnonoxeHwe
Aroaas | HanHbie | FPaiin | HpaHunuuwe

W‘ Hassanme g1

ar

Opfaeume | Peructp [ PSWI00 ]
rpynmy

TN faHHLK [Word v]

PopmaTt
@ Dec 71 Hex
i) Float () Unsigned
Beero b
BHinz DpofiHan 0

QK ] [ OmaeHa ] [ [pMMEHTE ] [ Cnpaeka ]

Puc. 9.35. Hactpowiku anemeHTa ApxuBupoBaHue Ha USB (Bknagka [daHHble)

HacTtponte Bknagky ®@aun (cm. puc. 9.36):

ID ycTponcTBa — Homep yCTponcTea (coBnagatowmmn ¢ Homepom USB A nopTta naHenum), Ha
KOTOpOe NpoucxoauT 3anuck. lNepBomy NopTy cooTBeTCTBYET 3HaveHue 0. B pexxume amynsauum ID
cooTBeTCTBYET HoMepy nornyeckoro gucka NK(0—-C:\,1-D:\ ut.4.).

MyTte/®ain - nyTb k ainy n ero HasBaHue. bes ykasaHusa nyTv daiin 3anucbiBaeTcs B KOPEHb
USB flash. cnonb3oBaHne kupunnuubl Hegonyctumo. BMecTo MKCMPOBAHHOTO 3HA4YeHWs MOXHO
BblOpaTth peructp. Mpumep: ExportFolder/MyArchive.csv

®uKcMpoBaHHOE UMS — B 3TOM peXnMe COXpaHeHus B dann apxmea 6yayT 4o3anucbiBaTbCs
3HayYeHus (ocTanbHble BapuaHTbl Nogpa3yMeBatoT Co34aHMe HOBOro dpainia npu Kaxkaomn 3anmcn B
apxuB). [pu Hannuum ranoyku MoBTOp 3aronoBKa, kaxaas 3anvch B hann byaeT HauMHaTbCSA CO CTPOKM
3arofloBKOB.

Paspenutenb 3Ha4YeHUM — CUMBON pasfefieHns 3HadeHnn B danne .csv. PekomeHgyeTcs

18]

ncnosb3oBatb ; — CUMMBOJT pasfesieHna a4eek.
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' A
Apxveuposanne Ha USE ﬁ

KoHTpone akcnopTa | [aTa/Bpema | PacnonoweHwe
Apsaie | NaHHBI2 | Faiin | ¥paHWNKLLE
|0 voTpoicTEa 0

[ Brifipats peructp e

[MyTe/Fain

arch.csv

[7] BeiGpams perveTp

@ PUKCUDOBEHHODE MMA

[ NoeTop =aroncexa
) VMR no yMonuaHuio

(71 OpBaBEMTe HOMED MOCTE MMEHWA

-
0
Brifpate perucTp

(") Haseanwe no gate

PaspenvTens sHaueHWA

[ OK J [ CimaeHa ] [ MprmMeHTE ] [ Cnpaeka ]

Puc. 9.36. Hactponiku anemeHTa ApxuBmpoBaHue Ha USB (Bknagka dawnn)

Ha Bknagke xpaHunuiie ykasbiBaeTca NepBbIA PErMCTP XpPaHUNULLA, AaHHbIe U3 KOTOPOro
nepeHocsitca Ha USB flash. Buibepute peructp PFW300. Kon-Bo pernctpoB, 3aHMMaeMblX XpaHUIULLEM,
MOXHO ornpeaenuTb no gopmyne n3 n. 7.16.2.

Apxweuposadve Ha USE ﬁ

KoHTtpone skcnopta I [ata/Bpemn | Pacnonoxerue |
ApeE | HaHHee I Faiin | HpaHunmwe
Peructp
PRW - 300

Puc. 9.37. HacTtpownku anemeHTa ApxusuposaHue Ha USB (Bknagka Xpanunuuie)
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Ha Bknaake Oata/Bpems noctasbTe ranoyky flara/Bpems v BbibepuTe HyXXHbI oopmar.

Apxwevpoeanve Ha USE ﬁ I
ApiE | aHHbE | Falin | XpPEHANMLLE
KoHTpone skcnopTa | Nata/Bpemn | PacnonoxeHue
Oata/Bpema
Fopmat gatel [WYY—MM-DD v]
Mpyrep 20170807

)

FopmMaT BPEMEHW [ HH:MM:55

Mparep 11:56:47

Puc. 9.38. HacTtponku anemeHTa ApxusuposaHue Ha USB (Bknagka [aTta/Bpems)

4, 3arpysuTe nNpoeKT B NaHenb, 4ToObl NnpoBepuTb ero paboTy. MNoakntounTe k USB A nopTy
naHenw flash HakonuTenb. MameHsnTe 3HaveHus pernctpos PSW300 n PSW301 ¢ gucnnes naHenw.

Moakntounte HakonuTerb K MK v npocmoTpute cogepxnmoe co3gaHHOro .csv darna apxumea:

G18 - 2

A B C D
1 Varl Varz2 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
b 1 2 07.08.2017 12:30:45
7 1 2 07.08.2017 12:30:40
8 4 2 07.08.2017 12:30:47
9 4 ] 07.08.2017 12:30:48
10 4 b 07.08.2017 12:30:49
11 55 ] 07.08.2017 12:30:50
12 55 b 07.08.2017 12:30:51
13 55 11 07.08.2017 12:30:52
14 55 11 07.08.2017 12:30:53

Puc. 9.39. Cogepxumoe .csv canna apxmsa
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9.7.2. dnemeHT «PyHKLMOHaNbHasa obnactb» (Akcnopt CSV)

1. Cosgante HOBbIV NPOEKT.

2. HobaBbTe Ha 3kpaH ABa anemMeHTa LindpoBon aucnnen ansa otobpakeHus 3Ha4eHnin
apxmBupyemblX perucTpoB. MNpuBskuTe K HUM permctpbl PSW300 n PSW301.

3. [JobaBbTe HaakpaH anemMeHT PyHKLMOHaNbHAsA 061acTb, KOTOPbI ByAET MCNONBb30BaTLCS A5
N3MEHEHMS1 3HAYEHUN apXMBUPYEMbIX PErMCTPOB (amynsaumns paboTtbl o6bekTa). Caoenante ero
rnoGanbHbIM (4TOObI OH paboTan B HE3aBUCMMOCTU OT OTKPLITOrO 3KpaHa). 3agante afeMeHTy
crneayoLmne HacTPOKMK:

®yHKUMOHaNbHaA 06nacTs (==

Pexum | Pyniupa | Pacnonoxerive

Ycnosue 3anycka

(©) Mepexon Ha 3KpaH 3NeMeHTa
() But ynpaeneHua

@ Lbkn (cex.) 1 [V] Bes nepsoit naysbi

() HenpepobisHo
(©) Mocne 3arpysku NpoexkTa

() Mocne BKNKYEHNA NaHeNM

[ Bu ynpasneus PSB256

DyHkuns - Matemartuka DyHkuMoHansHas obnacte | 53
Peructp snemera | Boncnerme [Pexam | Pyrcmss | Pacnonoxerme |
Bua onepatsm ] PyHKLMA Bce
e N =T
- PSW300 = PSW300 + 10 R But BBIKN
...... STEMaTIRG S00EBTB Wreepmposats BuT
Nesowionepaa e e PSW301 = PSW301 + 20 KonmposaTts Gut
= RIS Mepexon Ha 3KpaH
© KorictanTa o B b= s MpUcBOMT SHaueHue
I e R ————— . Konuposats peruc
@ Peructp PsSw3o 0 L A e \ BsoszSCI cv?ljson.rap
D o e OTKpbITb OKHO
Mpasbwionepana | e e 33'(9"‘“’ oKHo
@ KorcTanTa 10 Dec v o 3;:2: :ZEZ:::E

...... Konuposats rpynny peructpo

() Peructp B ||| MaTemamy. onepatym
b oo o Baepx PMnopT CoV
m e | 3kenopT CSV
{"| MaxcumaneHoe sHaverne [ Muumvansroe sHaverme | [0 D Bbi308 Makpoca
Peructp Peructp K

0K ] [ Omvena ] [ I'Ipumeﬂum] [ Cnpaska

Puc. 9.40. Hactporika anemeHTa PyHKLUMOHaNbHasA obnactb (amynsums pabotbl obbekTa)

B pesynbTaTe, Kaxayt cekyHay 3HadveHune permctpa PSW300 6yaeT yBenunuusatbes Ha 10, a
PSW301 - Ha 20.
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4, [lo6aBbTe Ha 3KpaH aneMeHT APXMBMPOBAHWNE B MaHEeNu, NPUBSXKNTE K HEMY PErMCTpbI
PSW300 n PSW301, caenaiite ero rnobanbHbiM (4ToObl OH paboTan B HE3aBUCUMOCTM OT OTKPbITOrO

3KpaHa) 1 3aganTe cnefyoLmne HaCTPONKU:

AP}{HBHPOBBHIIE E NaHenH @ APH“BHPOBBHHE B MaHenn @

[aHHbIE |3.E|nuc:b I HpaHunauLe | Pacﬂonmﬂ“e| | D,aHHble| 3anuce |XpaHunHu.Le Pacnonoxetue

CrucoK perncTpos:

ID FoVITI00 [ == ] Kon-so sanucen i
YacToma 1 cex.
= .
G
[ 2anmes
BT ynpaEneriA sannceto
[ oK ] ’ OmmaeHa ] ’ MpureHnTs ] ’ Crpaska [ oK ] ’ Omaena ] ’ MpumetiTs ] [ Crpaska
ApXMEMpPOBAHWE B NAHENW @
Hpanunuie | PacnonokeHue
Peructp
(T )
[ oK l [ CmagHa ] [ MpMMEHUTE ] [ Cnpaeka

Puc. 9.41. HacTtpoiika anemeHTa ApXxuBupoBaHue B NaHenu
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5. [loGaBbTe Ha 3KpaH anieMeHT PyHKLMOHaNbHAA 061acTb, KOTOPbINA ByAET UCNONb30BaTLCA OIS
apXvMBMpOBaHMSA 3HAYeHUn peructpoB. Caenante ero rnobanbHbiM (4TOObI OH paboTan B
HEe3aBMCMMOCTU OT OTKPbLITOro akpaHa). Ha Bknaake Pexum BbiGepute pexunm 3anucu apxvea —
LIMKITUYECKUIA, C NepUOAOM 5 CeKyHA,:

-~ )

DyHKUWOHANEHEA C0BNacTE

d

Peakum | PyHKLIA I PacnonosxeHwe

Yenoewe SanycKa

(7 MNepexon Ha 3KPaH 3NEMEHTA
() BT ynpasneHmA

@ Lhawcn (cex.) 5 [7] Bes nepeoit naysw

(") HenpepbisHo
() Mocne sarpysKy NpoeKTa

L | Mocne BKNHOYSHWA NEHENKW

[ Bt ynpaenerma

(u]
(25
m
Pl
Ln
o

[ (0] ][ OmaeHa ] [MpMEHTE

Puc. 9.42. Hactpoika pexnma apxvBupoBaHus

Ha Bknagke ®yHKumAa gobasbTe gencteme dkenopT CSV. HacTponka 4encTeusa onmcaHa Huxe.
Mogpo6GHoe onucaHMe CM. B ONMCAHUK HAacTPOeK arnemMeHTa ApxmBmpoBaHue Ha USB.
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[ Jrcnopr C5V @

“Paitn |.D.E|HHbIE.' I ¥paHunuwe | KoHTpons | .D.a'la;"EpeMﬂ|

ID ycTpoiicTES 1
[] Beifipate peructp PSW256

[yTe/Faidn
Archive cav

[] Beifipate peructp

@ PUKCHPOBEHHOE MMA
—
MNoeTop saronoska
—
1 Wima no ymonuaHmi

! NpB3EWTe HOMED NOCTE MMEHW

Brifpate perucTp PSW256

" HazeaHwe no paTe

PESD.EJ'IMTE-'J'Ib SHEYEHWA
o) (Comen ] [ roweun

Puc. 9.43. Hactpoiku genicteust dkcnopt CSV, Bknagka Pann

ID ycTpomncTBa — HoMep ycTponcTsa (coBnagatowmin ¢ Homepom USB A nopTa naHenw), Ha
KOTOpOe NpoucxoauT 3anuck. lNepBomy NopTy cooTBeTCTBYET 3HaveHwue 0. B pexxume amynsauum ID
CcoOTBeTCTBYET HoMepy norunyeckoro ancka MK (0-C:\,1-D:\ nt.4.).

MyTtb/®ann - nyTb K haiiny n ero HazBaHwe. be3 ykazaHusa nyTu ann 3anucbiBaeTcs B KOPEHb
USB flash. cnonb3oBaHne kmpunnuubl Hegonyctumo. BMecTo oMKCMPOBAHHOTO 3HA4YeHUs MOXHO
BbIOpath pernctp. MNpumep: 1/a.csv

®uKcMpoBaHHOE UMS — B 3TOM pexnme CoxpaHeHus B dhann apxmsa 6yayT 4o3anuckiBaTbCs
3Ha4eHus (ocTanbHble BapMaHTbl NoApa3yMeBatoT cCoO34aHNe HOBOrO charina npu Kaxxaom 3annucu B
apxuB). Ecnu kaxxgas 3anucb B doaine MmeeT 3arofioBoK (T.€. Npu ero co3gaHum B naHenu boina
ycTaHoBreHa ranoyka MoBTop 3aronoBka), TO Npu UMNOPTE TakKe CneayeT yCcTaHoBUTb ranoyky MosTop
3arorioBka.

Paspgenutenb 3Ha4YeHUN — CUMBON pa3geneHnst 3HadeHun B panne .csv. PekomeHgyeTcs

ncnonb3oBatb ; — CUMMBOJT pa3gefieHna A4eek.
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[ JkcnopT C5V @

| FPaiin | HanHbie |XpaHHnHu.|.e I KoHTtpons I .D.am;"BpeMﬂ|

Kon-so pervcTpos 5
Lkmiyeckalt Gytep @ Brmouen () OmcnioueH
e = DOoGasume | Ha3EaHWE  Temperature
Pressure It ——
FopMmart
— @ Dec 1 Hex
¥oanut
(SR— ") Foat ~1 Unsigned
Tun paHHEX
Beepx Word -
PasprRoHOCTE
Bcero sHakos b
BHunz —
[pofiHan yacTe 0
QK ] [ CimaeHa ] [ [prMeHATE ] [ Cnpaeka ]

Puc. 9.44. Hactpoviku gericteust dkenopt CSV, Bknaagka [laHHble

Kon-Bo pernctpoB —KONMMYeCcTBO 3Ha4YEHWI, 3annCbiBaeMblX B apXmB Mpu kaxaom obpalleHunm K
hanny. B gaHHOM npumepe 3TO 03HAYaeT, YTO Kaxable 5 ceKyHpa (cM. puc. 9.42) B chann apxmsa OyayT
3anncbiBaTbCA 3Ha4YeHWs 3a nocnegHue 5 cekyHpa (cm. puc. 9.411n 9.42).

Linknuueckunin 6ydep — 8 60/1bWUHCMBe C/1y4yaes CNeAyeT UCMONb30BaTb 3HaYeHne Bknioye,
T.K. BCE€ COOTBETCTBYIOLUNE ArieMeHTbl naHenu (rpadukn, Tabnuubl 1 apxmsbl) NOApa3yMeBaloT
ncnonb3oBaHue uuknuyeckoro bygepa. OTkNoYeHne umknndeckoro dydepa moxeT noTpeboBaTtbcs,
HanpuMep, ecnn apxmBMpyeMble 3Ha4YeHNs1 UBMEHSAIOTCH TONbKO NyTEM Py4YHOro BBOAA C AMChnes
naHenmw.

HasBaHue — Ha3BaHus cTON6GLOB 3HAYEHUI B CTPOKE 3aronoBkoB. Temperature 6yget
COOTBETCTBOBATb CTONOLY 3Ha4YeHun pernctpa PSW300, Pressure — pernctpa PSW301.

Pa3psagHOCTL — NonHoe KONMYecTBo 3HaKOB apXMBMPYEMOTO YIUCNa U KONMUYECTBO Ero 3HaKOB
nocne 3ansTtoi. O6pamume 8HUMAHUE, YTO NPU NPEBLILLEHNN YNCNIOM 3aaHHbIX 34ECh 3HAYEHMWIA,

NULLHWE 3HaKW Npy apXuBMpPOBaHUM ByayT oTceveHbl. MHbIMM cnoBamu, ecnun anvHa 6ut = 4, npu
nonbITke apxuBaumm Yicna 10000 B apxus 6yaeT 3anncaHo yncno 0000, T.e. HOMb.

229



[ Jkcnopr C5V @
| Faitn I LaHHeIE | FpaHunuwe | KoHTpone I D.am;"BpeMﬂ|
Peructp
PEW - 500
[ oK ] ’ OmaeHa ] ’ MpMMEHWTE: ] [ Cnpaeka ]

Puc. 9.45. Hactpowikn gencteust dkcnopt CSV, Bknagka XpaHunuiie

Ha aTon Bknagke ykasblBaeTCa NepBbIi PErMCTP XPaHMNULLA, 4aHHbIE U3 KOTOPOro NepeHoCcATCS
Ha USB flash. Beibepute pernctp PFW500, T.K. UMEHHO 3TOT perncTp Obin ykasaH Ha BKNaake
XpaHunuue anemeHTa ApxMBnpoBaHue B naHenu (cm. puc. 9.41).

| Jkcnopt CSV @

| Faiin | [anHeie I Hpanuniue | KoHTpons |,D.a1a,-’BpeMﬂ|

CTaTyC BEINONHEHWA PSEISE

PesynbTaT BoINOMHEHMA | P56

lMNpouece BeINONHEHWA PSW257

[ 0K ][ Omaeqa ] MpumernTse

Puc. 9.46. Hactpownikn genctensa dkcnopt CSV, Bknagka KoHTponb

CraTyc BbIinonHeHus — 6yt coctosiHus 3anvcu B dhann. BKIN—eeaetca saanunce, BbIKI—3anucs
He BegeTcs. Boibepute 6ut PSB256.

Pe3ynbTaT BbINOJIHEHUA — PETUCTP, B KOTOPbIV 3anncbiBaeTCs KOA4 OLINOKM apXUBUPOBaHWSI.
Bbibepute pernctp PSW256.

0 — 9KCnopT 3aBepLUEHYCNeLUHO;

1 — USB HakonuTenb He 06HapyXeH;

2 — HeOCTATOYHO NAMATU ANA UMNOPTA;

3 — HEeBEPHO YKa3aH NyTb K hanny/mmsa danna;
4 — He yaanock Nony41Tb JOCTYN K dhanny.

Mpouecc BbINOMHEHUSA — PErUCTP, B KOTOPbIN 3aNUCbIBAETCSA 3HAYEHWe nNporpecca 3anucy B hann
(B %). Bbibepute pernctp PSW257.
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[ Jrcnopr C5V @
| Paiin | HanHeie I HpaHunawLe | KoHTpons | Data/Bpemn |

.El.aﬁu’ Bpemn

FopMaT gaTel [YT"{Y-I'H'I-D - ]

Mpwmep 2015-7-22
PopmaT BDEMEHH[ H:MM:55 - ]
Mpumep 11:31:22

QK ][ CmaeHa [pMMEHTE

Puc. 9.47. Hactpowikn genctena dkcnopt CSV, Bknagka AaTa/Bpems

Ha aToi Bknaake onpeaensieTcs Hanvune MeTku BpeMeHM B apxmee. [TocKonbKy Mbl COXpaHsieM

METKY BpE€MEHUN 3JIEMEHTOM ApXMBMPOBaHNE B NaHENM (CM. pwuc. 9.42), TO HaAaHHOW BKNaaKe Takke
OOJKHa CTOATb rajiovka.
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6. [obaBbTe Ha 3KpaH NpoeKTa afeMeHT VIHAukaTop 1 ABa anemeHTa Lindposon aucnnen, ans
oTobpaxeHns AaHHbIX O npolecce akcrnopTa (M. puc. 9.46). Mpusspkute K uHgukatopy 6ut PSB256, ak
ancnnesm — permctpbl PSW256 n PSW257.

UT06bI cOpackiBaTb 3HaYEHME NpPOrpecca akcnopTa nocre 3anucu B ain, 4obaebTe eLle OgnH
anemeHT PyHKLMOHaNbHas obnacTe:

OyHkunoHansHas obnacts X3 DyHKuMoHanbHas obnacte @

Pexum | Pyrkupn | Pacnonoxetine Pexum | PyHKWA | PacnonoxeHue

Ycnosue 3anycka PyHKLMA Bce
MpuceouTs 3HaYEHUe But BKIN
Mepexoa Ha 3KpaH 3nemMeHTa Apec: PSW257 Eut BBIKIT
3avenne: 0 mcensa il WHBepposaTts 6UT
BuT ynpaenenus - KonuposaTs 6ut
Mepexon Ha aKkpaH
@ Lkn (cex.) 2 Bes nepsoit naysbl T . £

SMEHUTE MpucsouT sHaueHne
Kgnwposam perucTp
HenpepbisHo Bsoa ASCIl cumeona
, ) B NAT ‘OTKprTb OKHO
locne 3arpysku npoekTa 38KpbITb OKHO
Yrerune us peuenta
lMocne BrnOYEHUA NaHenu Bruz 3anuce B peuent
| KonmposaTs rpynny peructpo
‘MaTemamu onepaum
Wmnopt CSV

BuT ynpasnenus

3xcnopt CSV
[ Beizos makpoca

0K [ ‘ Ommena MpumeHnTs Cnpaska i l 0K ] { Ommena i Cnpaska

Puc. 9.48. HacTpowika dyHKUMOHanbHom obnactu cbpoca 3Ha4yeHus nporpecca aKkcnopTa

B nTore akpaH npoekTa 6yaeT BbirmageTe NogobHbLIM 06pasom:

. 3HaveWa . 3KcTopTa -\

................................................. APXHBHPDBEHHBBHBHEHH----------
© o PYHKUHOHaALHaA o6AacTL- | 1 [ muygyponanbHag 06nacte. 2 | L
:::::::::::::::::::::::::::::::::::::::::::::::::E:DYéKlll'i]HaﬂbHaﬂl]EﬂaCTb 30

Puc. 9.49. OkpaH npoekta AkcnopTt CSV
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7. MNpoaHanuanpyem npegnonaraemyto paboTy CO34aHHOro HamMu NPoeKTa. 3Ha4YeHNsA perncTpoB
PSW300 1 PSW301 kaxayto cekyHay yeenuyusatoTcs Ha 10 n 20 cOOTBETCTBEHHO (3NeMeHT
dyHKUMOHanbHasa obnactb 1). Kaxayto cekyHay 3T 3HAaYEHUs C METKOW BPEMEHWU COXPaHSATCS B
rpynny ¢ pa3amepoM B MATb CPE30B B PEXMNME LMKNn4eckoro bydepa (anemeHT ApxmBmMpoBaHue B
naHenu). Kaxable natb cekyHn (T.e. B MOMEHT MOMHOro obHOBMEHUN) 3Ta rpynna 3HavyeHumn
3anucbiBaeTcs Ha USB flash Hakonutenb (anemeHT dyHKUMOHanNbHas obnactb 2). Kaxayto wecTyto
cekyHay (T.e. yepes cekyHay nocne 3anucu Ha flash) 3HaueHne permctpa nporpecca akcnopTa
cbpacbiBaeTca B 0 (anieMeHT DyHKLMOHaNbHas o6nacTtb 3).

8. 3arpysuTe npoekT B naHesnb, 4Tobbl NpoBepuThb ero padoty. MNogkntounte K USB A nopTty
naHenu flash HakonuTens. CnycTta 5 ceKyHA nocne ero nogkntodeHns 6yaeT nponssegeHa nepsas
3anuck B hann — nHankatop KoHTponb akcnopTa 3aroputcs 3efneHbiM, a Ha gucnnee Mporpecc
otobpasuTca 3HaveHune 100. 3anuck B hann byget nponssoantbCa Kaxable 5 cekyHA. YepesHekoTopoe
Bpems oTknoumnte USB flash Hakonutenb. Ha gucnnee PesynbtaTt otobpasutcsakog 1 (USB HakonuTenb
He oBHapyXeH).

Moakntounte HakonuTerb K MK v npocmoTpute cogepxnmoe co3gaHHOro .csv arna apxumea:

=~ = ARCHIVE - Microsoft Excel
@ TnagHan Boraeka PasmeTka cTpaHML Bopynel JanHeie PeugHzmpoBanne Bug  Acrobat
‘__‘a‘ i' Calibri 1l or XA = == @ = (sce hopMaTh] - Elg __ﬂ _‘;dl ;:i;j:?: E: ‘3? }3
asmm 3 W £ U D A = W | B e Somuavonat | o | - SOpRODE S
Eydep obmena WpugT BrIpaBHHEIHKE Yuono CTrau Ayeiikm PeaakTHPOBAHKWE
D36 d Je | 16:51:07
A B C D E F G H 1 il K L M N o P
13 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' 16:51:0?!

Puc. 9.50. Cogepxnmoe .csv dhanna apxmsa

Ecnun HeT He06X0AMMOCTN NOBTOPEHUSI CTPOKM C 3arofIoBKaMm1 Npu Kaxxaow 3anucy B apxme, TO
A0CTaTo4HO ybpaTh ranoyky NMoBTop 3aronoBka (cMm. puc. 9.43).
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9.7.3. dnemeHT «PyHKUNOHanNbHas kKHonka» (MmnopT CSV)

1. CosganTe haiin c HasBaHWeM hopmaTta .csv (pasgenuTenu - 3anfATble) ¢ HazgaHueM import
(import.csv) n cnegylowmnmconepxaHnem:

FAIN™ B v
m [nasHas Bcraeka PazmeTkz
j ‘% Calibri -1 -

-

BrraeuTe K OEF Y -
7 e |

Bydiep obMeHa =

K12 *
A B C
1 Datal Data 2
2 1 10
3 2 20
a 30
5

Puc. 9.51. Cogepxumoe carna import.csv

2. Co3ganTte HOBbIV MPOEKT.

3. JobaBbTe HaakpaHanemeHT PyHKUMOHanbHag kHonka. Ha Bknaake ®yHkumna jobasbTe
nencteue Umnopt CSV. HacTporika AencTBms onmcaHa Huxe.

DYHKLMOHANEHAA KHOMKS @

PyHILIA | KHonka I LeeT I PacnonoxeHue

Ko Bee
B BT

HoGaenTe But BEIKTT
WHeepMpoBaTE GWT
KonmpoeaTe BT

Mepexon Ha 3KpaH

HDMCBDMTb SHaJeHWe

Keonwpoeate pervcTp

Beon ASCl cumeona
OTKpLITs 0KHO

JaKpEITe OKHO

Brus YreHWe Wz peuenTa

Janvce B peLenT

Konwpoeats rpynny perucTpol

MaTemaTiy. onepan

WrnopT CSY
FKcnopT LoV
Brisoe mawpoca

[ 0K ] l CmaeHa ] l [prMeEHTE ] l Cnpaska ]

Puc. 9.52. lo6aeneHue genctens Umnopt CSV
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’MMI'IDF}TCW @

“Paitn |.D.E|HHbIE.' I ¥paHunuwe | KoHTpons | .D.a'la;"Epemn|

ID ycTpoiicTES 0
[ Breipats peructp PSW256

[ Paspewwenue umnopTa PSB256

Myme Faln

import.csv

[ Brifipame peructp

@ PUKCUPOBEHHOE MMA

1 OofiaerTe |0 nocne uMerm

BriGpate pervcTp O CUTRE
HauyaneHan cTpoka 0
[T Brifipats pervctp SW256

PazgenvTens sHausHWA

[ QK ] l CmaeHa I I [prMeHTE I I Cnpaexa J

Puc. 9.53. Hactpoiikn gencteua Umnopt CSV, Bknagka ®ann

ID ycTponcTBa — HOMep ycTponcTea (coBnagatowwmi ¢ Homepom USB A nopTa naHenw), n3
KOTOPOro UMNOPTUPYIOTCS AaHHble. [lepBoMy NopTy cooTBETCTBYET 3HayeHwue 0. B pexume amynsauum ID
CcoOTBeTCTBYEeT HoMepy noruyeckoro ancka NK (0-C:\,1-D:\ nt.4.).

PaspelweHne umnopTta — Npu HanNMymMmn ranoykm MOXHoO BbibpaTb GUT paspelueHns nvnopTta.
BKIJ1 — umnopT paspeweH, BbIKIT — umnopT 3anpeLyeH.

MyTtb/®ann - nyTs K hanny u ero HaseaHue. bea ykasaHusa nyTn 6yaet npom3BefeHo YTeHne n3
davina, pacnonoxeHHoro B kopHe USB flash. Vicnonb3oBaHue kmpunnuubl B Ha3BaHve danna
HegonycTMMO. BMecTo hmKkCpoBaHHOMO 3HaYEHMA MOXHO BblibpaTh pernctp. Obuwas anvHa ytu/darina
He 4OMKHa NpeBbILwaTh 8 cMMBONOB (He BKMtovas opmart). Mpumep: 1/file.csv.

®durKcupoBaHHOE UMS — B 3TOM peXMMe MMNOPT ByAeT NPoM3BOANTHLCS TONBKO U3 OAHOMO
danna. B pexvme [lo6aBuTh ID nocne nMeHM MOXHO OCYLLECTBNATb MMNOPT U3 Pa3nn4HbIX (hansos,
KOTOpble MMEIT OBLLYI0 (PUKCUPOBAHHYIO YaCTb UMEHWN U YHUKanbHbIN Yucnoson ID (a0001, a0002 n
7.4.). ID npeactaBnsaeT cobon yeTbipexaHavyHoe Yncno (0000-9999).

HavanbHas cTpoka — HoMep NepBor MMMNOPTUPYEMOWN CTPOKM M3 .csv ¢harna. 0 cooTBeTCTBYET
BTOPOM CTPOKE .CSV dhavina (T.K. nepBas BblaeneHa nog 3arofoBoK).
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Paspenutenb 3Ha4YeHUMM — CUMBON pasfefieHns 3HadeHnn B pamne .csv. PekomeHgyeTcs

[

ncnosb3oBatb ; — CMMBOJT pasfesieHnAa a4eek.

.

WMrnoprt C5V @
[,
| Pain | OarHsie |XpaHHnHu.|.e KoHTpons | .D.alrﬁfﬂpemﬂ
Koneo pervctpos 3
Livkniueckmid Bydep (7 Brniouen @ Om<nioued
HazeaHue
Fopmar
] ") Dec 7 Hex
¥oanue _ _
(SR () Float @ Unsigned
Tin gaHHBD Word -
Beepx
PaspRoHocTs
Bcero sHakoe b
Brus —
[pofiHan yacTe 0
[ DK ] [ OmaeHa ] [ [prMeHATE ] [ Cnpaeka ]

Puc. 9.54. Hactpoiikn genctemsa Umnopt CSV, Bknagka [laHHbIe

Kon-Bo pernctpoB — KONMYeCTBO CTPOK, UMNOPTUPYEMbIX U3 .CSV haiina (He cumTas CTPOKy
3arofiloBka).

Linknuyeckum 6ydep — ormkeH ObiTb OTKMIOYEH, T.K. IPOLECC MMMOPTa HE NOAPa3yMeBaeT ero
NCNonb30oBaHue.

Data1, Data2 — cton6ubl, 3Ha4YeHns1 KOTOPbIX ByayT MMNOPTUPOBATLCA M3 .CSV (havna.
KonunyecTtBo cTon6L0B 1 hopmart 1x 3HaYEHWIN QOMKHbLI CTPOro COOTBETCTBOBATbL .CSV (hainy, Ha3BaHue
— He obsA3aTenbHO.

Pa3pagHoCTb — NONHOE KONMYECTBO 3HAKOB MMMOPTUPYEMOTO YKCHa U KONMYECTBO Er0 3HAKOB
nocne 3anston. O6pamume BHUMAHUE, YTO 3afaHHble 34ECb 3HAYEHWS JOIHKHbI COOTBETCTBOBATbL
coaepxxmmomy panna, 3 KoToporo NPon3BoAUTCA UMNOPT JaHHbIX.
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WMrmnopt C5V @
Faiin |,E|,aHHb|e KpEHNWLLE KoHTtpons |,D.EI1EI;"EpeMﬂ
Peructp
PSW - 300
(bi] [owme.) (romew

Puc. 9.55. Hactporiku gericteust Umnopt CSV, Bknagka XpaHunuue

Ha aTon Bknaake ykasblBaeTCsl NEPBbIA PEMMCTP XpaHUNULLA, B KOTOPbIA 3anncbiBatoTCs
NMMNOPTUPOBaHHbIe AaHHble. Bbibepute pernctp PSW300.

Mmnopt C5V @

| Fain |.D.aHHb|e |XpaHnnuu.l.e| KoHTpons |.D.a1apreMﬂ|
CTaTyC BRINONHEHWA

PesynbTaT BLINONHERMA | poywy

i

Mpouscc BRINONHEHMA PSW257

[ OK ” Cmvena ] [MpureHTE

Puc. 9.56. Hactpoiikn gencteua Umnopt CSV, Bknagka KoHTponb

CraTtyc BbInonHeHus — 6uT coctoaHusa umnopta u3 ganna. BKIT — nmnopt B npouecce, BbIKIT -
nmnopT He BeaeTcs. Buibepute 6ut PSB256.

Pe3ynbTaT BbINOJIHEHNUA — PETUCTP, B KOTOPbIV 3anncbiBaeTcs Ko4 ownbkm nmnopTa.
Bbibepute pernctp PSW256.

0 — nMnopT 3aBepLUEH yCMNELLHO;

1 — USB HakonuTenb He 0BHapyXeH;

2 — He4OCTaTOYHO NAMATM ANA UMMNOPTA;

3 — HEBEPHO yKa3aH NyTb K channy/ums anna;
4 — He yaanocbk Norny4nTb AOCTYN K channy.

Mpouecc BbINONHEHUA — PerncTp, B KOTOPLIN 3annCbiBAETCSA 3HAaYEHME Nporpecca nMnopTta u3
danna (B %). Boibepute pernctp PSW257.
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=

WMranopt C5Y

| FPaiin | [aHHbe | ¥paHunawe I KoHTtpone | ata/Bpemn |

[] Dara/Bpema
FopmaT gatel YYYY-M-D
Mpuraep

FopMaT BpemMeHd| H-MM-55

Mpuaraep

oK

) (Comea

Puc. 9.57. Hactpownku genctena Umnopt CSV, Bknagka Oarta/Bpems

Mpn HeobxoamMmocTn MMNopTa MeTKU BpeMeHu 13 .csv dhanna, noctaBbTe 30ech ranouky. B
AaHHOM NpumMepe UMNOpPT C METKON BPEMEHM HE paccMaTpuBaeTcs; TpebyeMbln BUA .csv dhanna c
METKOM BPEMEHW MOXHO YBUAETb Ha puc. 9.51.

6. [JobaBbTe Ha 3KpaH NpoeKTa SnemMeHT VIHaukaTop 1 ABa anemeHTa Lindposon gucnnen ons
oTobpaxeHns AaHHbIX 0 npouecce uvmnopTa (cm. puc. 9.56). Mpussxute K tHanMkaTopy 6ut PSB256, a k
ancnnesam — permctpbl PSW256 1 PSW257.

UT06bI cOpackiBaTh 3HAYEHME NPOrpecca UMMNopTa Nocre YTeHns n3 dana, 4o6aBbTe ANEMEHT

PyHKLMOHaNbHasg 061acThb:

OyHKuNOHaNBEHaRA 06nacTe ’,2,3_,,- DyHKuMoHanbHas obnacte @
| Pexam | PyHkwan | Pacnonoxerue \ Pexum | PyHkuns | Pacnonoxetive
Yenoswe sanycka PyHKLIA Bee
MpuceounTs 3HaYEHME But BKN
() Nepexoa Ha 3KpaH 3neMeHTa Agpec: PSW257 e Eur BLIKN
. 3HaveHme: el WHeeppoBaTs BUT
) But ynpasnennsa o KonuposaTs GuT
s Mepexon Ha 3KkpaH
@ Ln (cex.) 2 [ Bes nepsoit naysb Wamennn n :cacﬁ'rb 3H;,eﬂue
Kgnuposam perncTp
() Henpepbistio Z Bsoa ASCII cumsona
~) Mocne 3arpysku npoexkTa — g:,:g::: gz:g
. Yrexue us peuenta
() Mocne BKMIOYEHNA NaHENU i 3anucs 8 pewenT
- KonuposaTs rpynny perucTpo)
| BT ynpaBnexua PSB25 MatemaTvu. onepaLmm
Bee Wmnopt CSV
3kenopt CSV
Beizos makpoca
[ 0K ] [ Omvera ] MprmeHnn [ OK ] [ Ommena MpumeHuTs Cnpaska

Puc. 9.58. Hactponika dyHKLMOHanbHoM obnactu cbpoca 3HavyeHumst nporpecca nmnopTa

238



7. ,D,J'IFI OTO6pa)KeHI/IF| AaHHbIX UMMOPTa CBO3MOXHOCTbH XNocreaywuwero peaktTupoBaHuUa
,EI,OGGBbTe Ha3KpaH anemMeHT TabnuvuaBBoaa AaHHbIX. HaCTpOIZKM anemMeHTanpuBeaeHblHNXeE:

Tabnuua BBoga 4aHHEX IEI

Perwctp anemerTa | TaBnuua | Cronfis AaHHED Pacnunox.ewe|

VeoTpolcTeo

Mopt BHyTpEHHWE pErMCTRLI

0| Ampec

BupT. cT.

[=]

PeruvcTp

PSW hd 300

[ oK ][ Omeqa l Mpi

Puc. 9.59. HacTpoitku anemeHTa Tabnuua BBoaa AaHHbIX, Bknaaka Peructp anemeHTa

B kauecTtBe peructpa anemeHTa ykaxunte PSW300, T.K. OH ABnsieTCA NepBbIM perMcTpomM
XpaHunuuwa mMmnopra (cm. puc. 9.55).

Tabnuua BE0AA A3HHEIX

=5

Perucip anemexTa Tabnua | CronBust AaHHBLC Pacnonoxewe|

Beero sanmcei 3| BeicoTa saronoska E1
CTpok Ha cTpaHuue 3 BeicoTa cTpoku
—

61
Jaronosku
WpwneT saronoska | | WpueT Aueikn
Ipanuua [ = ] [ B
Cronfew ¢ HyMepaLwen CronBeu HASEaHMIA
3aronoeok 3aronosok
] MyneasssHEmR ] MyneTiAsEHEG
Hamep - HazeaHwe -
Asbik Asbik
lnpyHa 80 LpuHa

120
TexcTel cTonbua HaseaHuA

] MynemasssHEm

HazsaHwe 2
Hassarme 1 - Hassatme 3

F3BIKK

Puc. 9.60. Hactporikn anemeHTa Tabnuua BBoAa AaHHLIX, Bknagka Tabnuua

3HaueHune napameTpoB Bcero 3anucei/CTpoK Ha CTpaHMLEe COBNagaeT C KONIMYECTBOM CTPOK
davina umnopTa (cM. puc. 9.51).
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TaGnwua BE04E SaHHEBIX E

| Fervctp snemeHTa | Tabnwua | Cronius! AaHHED | F'amonoxai—me|

Beog maHHLD [J].oﬁaaum ] [ HMzmeHiTs ] [ Yoanims ]
Jaronosok Llhapua... Twn TFop... BripaeH...
datal 0 WORD  UINT Bripaeh...
datal 50 WORD  UINT Bripaeh...
KnaewaTypa

Knaewatypa_! -

EE)
il
ElE]

I Ok I [ CmaeHa ] | MpureHTE | [ Cnpaeka ]

Puc. 9.61. HacTtpoiku anemeHTa Tabnuua BBoaa AaHHbIX, Bknagka CTon6ubl AaHHbIX

Konunyectso cTonbuoB aaHHbIX MhopMaT MX3HAYEHUI COBNaAaeT CKONMMYecTBOM CToN6L0B
darna umnopta (cm. puc. 9.51).
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8.B pes3yrnibTaTte 3KpaH NpoeKTa A0JKEH BbIlMAneTb ﬂOD,O6HbIM 06p830MZ

N I N I ffffff'P::f:::ff SRR
©0 000 0| Hassatwe 1 | - 000 0 0000 :::::::?S:W:bTE?T:: 00000 :::::::::

Puc. 9.62. 3kpaH npoekta Import CSV

9. 3arpysuTe NpoeKT B NaHesb, 4Tobbl NpoBepuThb ero pabdoty. MNogkntounte K USB A nopTty
naHenu flash HakonuTenb, B kKOpHE KOTOPOro Haxoautcsa dann import.csv (cMm. puc. 9.51). MNocne
HaxxaTus Ha kHonky UmnopT OyaeTt nponssefeH MMNOPT AaHHbIX M3 harna - B Tabnuue otobpasartcs
COOTBETCTBYIOLUME 3HAYEHMS, nHAMKaTop KOHTpONb aKcnopTa 3aroputcsa 3erneHbIM, a Ha gucnnee
Mporpecc otobpasnTtca 3HavyeHne 100. OTkntounte USB flash Hakonutenb n HaxxmuTe Ha KHONKY
MmnopT.Hagncnnee PesynbTaToTobpasntcakogownoku 1 (USB HakonuTenbHe 0GHapYXeH).

KoHTponb
UmMnopTa @

Homep HazBaHne |datal|data2
Pegynetar
0 Hazganue 1 1 10
1 HazgaHue 2 2 20 Hporpecc m
2 HazagaHue 3 3 300
Hnmmopr I

Puc. 9.63. MpoekT Import CSV B npouecce paboThl
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9.8. KannbpoBka aucnnes

Ecnu CeHCODHbIVI 9KpaH naHesn pa60TaeT HEKOPPEKTHO (Ha)KaTVIe B OOHOM TOuKe
BOCMPUHNMAETCA, KaK HaXXaTne B ,El,pyFOI7I), TO HeO6XOE,I/IMO npon3secTn ero KaJ'IVI6pOBKyZ

1. OTKNKOYMNTE NUTaAHME NaHenu;

2. Ha 3agHen Kpbllwke nepeseguTe TpeTui ;kamnep DIP-nepekntoyaTens B nonoxeHue ON:

Puc. 9.64. DIP-nepekntoyaTens. [xamnep 3 B nonoxeHnn ON

3. BKNOYMTE NUTaHWE NaHenwu. 33rpy3|/|Tc;| cucTeMHoe MeHr. C ero nomMoLLbo MOXHO
HacCTpoOUTb CUCTEMHOE BpPEMA NaHesnn, a Takke npon3Bectun KaJ'II/I6pOBKy aucnnes. [na Havyana
KaJ'II/I6pOBKVI HaXMUTE Ha COOTBETCTBYIOLLYIO HAAMNUCb:

CHcTeMHOE MeHID

Puc. 9.65. CuctemHoe MeHIo naHenm

4. kanubpoBka nNpeacTaBnseT cobon nocnenoBaTenbHOCTb KaCaHMii ONOPHbIX TOYEK ancnnes,
oTMe4daeMbix KpecTukamu. [locneaHsis onopHasi Touka npeacTtaensieT coboun Kpyxok. NMocne
3aBepLleHnst KannbpoBkM ByaeT ocyLLeCTBEH 3aMnyCK MOSb30BaTENbCKOro NpoeKTa.

5. BepHute pxamnep 3 DIP-nepeknro4vatens B nonoxeHue OFF.
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9.9. AkcnopT npoekTa us nporpammbl KoHduryparop CM200

MpoekTbl Ana naHenen CM270, cosgaHHble B nporpamme KoHndourypatop CIM200 (Bepcus He
Hwxe 2.C.6F), nocTtynHbl 4ns oTKpbITMA B KOHUrypaTope CM300 v 3arpyskm B naHenun CM3xx. Mpu
OTKPbITUM NPOEKTa, CO34aHHOro B CTapoi BepCuK, BO3HUKHET cneaytoLlee coobLeHune:

Kodurypatop CT1300 =1

Bbl oTEpBIEAETE NPOEKT, CO3AAHHBIA B cTapod BEpoUK KoHQUrypaTopa,
BYAET NPOVIBEAEHE KOHEEPTALNA CTAPOIO NPOEKTA W CO3AaHE
PEIEPBHAA KOTWA, XOTHTE NPOACTHRNTET

C& [

Puc. 9.66. [InanoroBoe OKHO KOHBEPTALUN NPOEKTa

MNMocne HaxaTtus Ha kHonkKy [la, npoekT ByaeT OTKPbIT B KOHGUrypaTope. B HacTponkax npoekta
BO Bknagke MaHenb HeobxoanMo ykaszaTb MOAMMUKALMIO NAHENN, B KOTOPYIO ByAeT 3arpy>aTbCs
NPOEKT:

o) Kowdurypatop CM300 - SP270--300 - [00001]3xpanl

i| Paitn | Mpaska [lpocvotp MWHctpymenmsi [paduka Bua  Momows
i[O Hosom CisN | A R AL | @ @ © Y| B B BB | [ 5 (T poimen npoesa

;| @F| Ovpor.. 00 5 [T5] i 4 e (PR @ | 8 B S -
- i Pt e s e, MO EAISE Ot [ o | [ Comest B [ wr]
il T ol | 3 & 060 L © 100n - @ [[#] d o
1= |p— aies e — -
B 1CN307-6/P
2.l S | T T T CN310-6/P
CoxpaHuTs € sawuToM RS AT Y Y B auvel:neemamu
E3 3arpysum npoext Cul+D i Y
B4 3arpysum c ucxomHsIM Kogom . it Macwrat
1 Boirpysums npoext . - @ Tekywmit @) Mo MeHbLuei cTopoHe
@ | wynaun Online : S| ©Pacmym © Mo Gonswen cropore
| vy Ol WWipuHa v BbicoTa 3neMeHToB
CoxpaHuTs aMynaLo o5t ! WSMEHRAIOTCA NPOMOPLMOHANEHO
g paspelweniio MeHbLed CTOPOHb!
vcnnes!
Co3naHue peuenTos
Hacpoiiku npoexTa B e somssons L
Onwm KoHPMrypaTopa
1D:\SP270-3004wp

2 D:\Soft\...\Password

Boxoa

Puc. 9.67. Beibop mogudukauum naHenm
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9.10. Ucnonb3oBaHue anemeHTa TpeHA B peXnume rucTorpaMmmbil

OnemeHT TpeHd NOMMMO BbIMOSTHEHMS CBOEW OCHOBHOW (PYHKUMU (OTOBpaKeHUss 3MeHeHus
3HaYeHU perncTpoB BO BPEMEHU C COXPaAHEHMEM UCTOPUM) MOXET paboTaTb B peXxume ructorpammel. B
9TOM Cnyyae OH Nno3BonsieT oTobpaxaTtb AaHHble, NpeacTaBlieHHble B TabnuyHom Buae (B Buae nap
3Ha4veHun X-Y). PaccmoTpum npumep paboTbl C 311EMEHTOM B 3TOM peXume.

B HacTpoitkax anemeHTa Bblibepem pexum MMcTorpamma v pasmep xpaHunuuia — 10. Pasmep
XpaHunuLLa B 4aHHOM criyyae onpeaensieT KONMYecTBO TOMEK FTMCTOrpaMmbl.

( Tpena ﬁﬁ

| [paduak I Uget | Pacnonoxerue
HacTpoitka | Bug | PervcTp snemeHTa
Pazmep xpaHuniwa (B cpesax) i

Pexaa patoTw

) Tpena
@ MicTorpamma

LMk nuueckan sannck

(@ Livkn
YactoTa 1 Cerynaoa
BMT ympaEneHWA SanMcke PSB256
BT pexama FPSB256
Fexam
Octanoswa (0) (@ Nepesanves (1)
2anMce No poHTY BuTa PSB256
QK ] [ CimaeHa MpKMEHITE Cnpaeka
L &

Puc. 9.68. Hactpoiikn TpeHga B pexume Mmctorpamma
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Ha Bknagke Bup B HacTpovikax BpEMEHM M3 raniovek 0TMeYeHHON ocTaBuM Tonbko CekyHaa
yKkakem guanasoH ocu X — 10. B gaHHom cnyyae oH 6ygeTt coBnagaTtb C KONMMYECTBOM TOYEK
rMMCTOrpaMmbl, HO 3TO He ABNSAETCS CTPOron He06X0ANMOCTbIO.

| A ‘ h =)

| HacTpolika | Bua |F'em::Tp SNEMEHTE | [padi | Uget | F‘amunoxEHHe|
[¥] Cemxa
Oon. pen. X 5 Oon. pen. Y 5

Bpemn [ rea [IMecay [ Oers
[ Yac ] MitryTa Cewynpga

n

Uucno aeneHui 10
lWar noarmced 1 | Wpmser
Dow Y

Uucno aeneHuMi g
War noamucei 3

QK ][ CmvaeHa MpreHiaT

Puc. 9.69. HacTpoiikn TpeHga, Bknagku Bug

Ha Bknagke PerncTp anemeHTa ykaxeM nepsbii U3 rpynnbl PErMcTpoB, B KOTOPbIX ByayT
XPaHUTLCA AaHHble ructorpaMmbl — PSW256. Tak kak Konm4ecTBO To4ek ructorpaMmmbl paBHo 10 (cwm.
puc. 9.63), ee faHHble 3amyT 20 pernctpoB —PSW256-PSW275 (1.k. Kaxxaas Touka onpegenserca
KoopAUHaTOM No ocu Y 1 cMeLLeHeM No 0CU X OTHOCUTENBHO NpeablAyLLen TOYKN).

-

Hactpoii | Bun | Perncp snemenTa | [padguK | Lget | F‘amnnnxeﬁne|

YoT1poicTeD
MopT [BH:m:r&HHHe peErvcTphl *]
BupT. cT. 0| Appec 0
Pervctp

PSW - 256

B aeTo. ofnacmi

Puc. 9.70. Hactpoiiku TpeHaa, Bknagku PerucTp anemeHTa
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PSW256 | Touka 1, koopauHaTta Y

PSW257 | Touka 1, cMeLleHMe no X OTHOCUTENBbHO Havyana KoopanHaTt

PSW258 | Touka 2, koopauHata Y

PSW259 | Touka 2, cmelleHne no X OTHOCUTENBHO TOYKM 1

PSW274 | Touka 10, koopauHaTta Y

PSW275 | Touka 10, cmelleHne no X OTHOCUTENbHO TOYKM 9

[No6aBuM Ha akpaH 20 anemeHToB LIndpoBoii BBO, YTOOLI MMETb BO3MOXHOCTb U3MEHATh
[laHHble T’MCTorpammbi:

;E_%gg';;::::::::::::::::::::::::::::::::::::::;;;;I:Wzdﬁuﬂullzwzﬁﬁﬂuﬂl
S S T | e |
0] BRI | T
I’W‘ﬁﬁuuu Ir“r‘ﬁﬂﬂuul
o - ] o]
B - Fon] o]
o0 - ] T o]
S S T | e |
2 IS Y T | T

CUUUARTCAA AR AN AR AR CAA AL AR AR T AAT | g :
................................................ I:Y‘IIPII z'}a'}'][l' Ir“tﬂﬁﬂuﬂ I

Pwuc.9.71. BHeluHWA BUA 3KpaHa npoekTa

3anycTum NpoekT U U3MEHUM 3HaYEHUS! PErncTpoB:

L1
| .
| .
=11
=11
=11
=11
=11
=11
=11

Puc. 9.72. OtobpakeHne ructorpaMmmel B ariemeHTe TpeHa

1aa

75

25

=
=
Il

| P N N N N N S . E—
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9.11. YnpaBneHue obmeHoM coslave-ycTponcrteamum

B HekoTopbIx cnyyasx TpebyeTtcsa B npouecce paboTbl NaHeN OCTaHaBNMBaTL/BO30OHOBNATb
obmMeH Cc onpefeneHHbIMK slave-ycTponcTBaMm — Hanpumep, Npu BelBoge 060pyA0BaHUSI B PEMOHT.
[lna atoro cnegyeTt BOCMNONb30BaTbCs CUCTEMHbIM permctpom PFW130. 3HayeHue aToro peructpa
onpeaenseT nepBbii U3 rpynnbl pernctpoB PFW, koTopble pe3epBupytoTcsa Ansa ynpasneHms obMmeHa co
slave-ycTpovictBamu. ['pynna 3aHnmaeT 192 nocnegoBaTenbHO pacnonoXeHHbIX perncTpa, Kaxabii out
rpynnbl COOTBETCTBYET OAHOMY slave-ycTponcTtBy; ecnim oH umeet 3HavyeHme BbIKJI1, To obmeH ¢
ycTponcteom BkntodeH, ecnu BKIT — oTkntoveH. Huke npuBegeHa Tabnuua cessm mexgy butamm
PerncTpoB ynpaeneHns 06MeHOM, NopTaMu NaHeNu n agpecamu slave-yCTponcTB, rae X —3T0 3HaYeHne
permnctpa PFW130.

Mopt Homep perucrpa Homep G6uTa Apnpec ycTponcTBa
0 He ncnornb3yeTcs
1 1
3HayeHne PFWx 2 2
15 15
0 16
1 17
Download 3HayeHve (PFWx+1) 2 18
15 \ 31
0 239
1 240
3HauveHune (PFWx+15) 2 241
15 255
0 He ncnornb3yeTcs
1 1
3HauveHune (PFWx+16) 2 2
15 15
0 16
1 17
PLC 3HayeHue (PFWx+17) 2 18
15 31
0 239
1 240
3HaveHve (PFWx+31) 2 241
15 \ 255
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MNopTt Homep peructpa Homep 6uTa Afpec ycTpoicTBa
0 He vcnonb3yeTcs
1 1
3HayeHue (PFWx+64) 2 >
15 15
0 16
1 17
Ethernet, TCPSlave1 | oraiene (PFWx+65) 2 18
15 31
0 239
1 240
3HauyeHune (PFWx+79) 2 41
15 255
0 He vcnonb3yeTcs
1 1
3HayeHune (PFWx+80) 2 >
15 15
0 16
1 17
Ethernet, TCP Slave2 | "adeHve (PFWx+81) 2 18
15 31
0 239
1 240
3HaveHve (PFWx+95) 2 a1
15 255
0 He 1crnonb3yeTcs
1 1
3HayeHune (PFWx+144) 2 5
15 15
0 16
1 17
Ethernet TCPSlaves | S"a-eHe (PFWx+145) 2 18
15 31
0 239
1 240
3HauveHne (PFWx+149) 2 541
15 255
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MpuBegem npumep pacyeta HOMEPOB OUT PErMcTpoB ynpaBneHuss 06MeHOM ANs 3adaHHbIX
agpecos. Mpegnonoxum, PFW130=300. B aTtom cnyyae, pernctpol PFW300 - PFW591 ucnonbaytotes
ANsi ynpaeneHus 06MeHoM.

MNopTt Appec ycTponctea Bbut peructpa ynpaBneHusi o0OMeHOM
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

Ecnu nepenitn k o6o3HaveHunio PFWy.z, To anga pacyeTta HoMmepa pernctpay u Homepa buta z
MOXHO MCMONb30BaTh crieayowme QopMyIbl:

( ) Anpec ycTpoiicTBa)

y = 3nauenne PFW130 + Koaddunuent nopra + Yactaoe(

16

Anpec yerpoticTBa + 16)
z = OcraTok( 6 )

rae koaUUMEHTLI MOPTOB MMEIOT CIIEAYHOLLNE 3HAYEHNS:
Download = 0;
PLC = 16;
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. dmarHocTuka oomeHa

O6bpamume BHUMAHUe, 4TO ONUCAHHBIN HWXE (PYHKLMOHAN JOCTYNEH TONbKO NpX CO34aHum
HOBOrO NpoekTa B KoHgurypatope Bepcun V2.D3k-2. [Ins npoekToB, 3KCMOPTUPOBAHHLIX 13 Gonee
cTapbix Bepcu, YHKLMOHAN He NoaaepKMBaeTcs.

[ns anarHoctuku coctosiHna obmeHa no npotokony Modbus MCMOMb3YTCS CUCTEMHBIE OKHa C
ID 60013 (gnst naHenen pacwmpeHHbix mogndmkaumn Cr3xx-P) n 60014 (ansa naHenen 6a3oBbix
moandumkaumin Cr3xx-b).

[1ns BbI30Ba OKHA AMarHOCTMKM HEOOXO0AUMO MCNONb30BaTh 31EMEHT KHOMKA BbI30BA OKHA. I'IpM
3TOM B HaCTDOVIKaX anemMeHTa MOXXHO yKa3aTb KOOpAUHAaTbl OTKPbITUA OKHa ANAarHOCTUKA.

BHelHMI1 BUO, OKOH ANArHOCTUKN NpuBeaeH Ha puc. 9.73:

JHHarsoc THE A
obneHa
AN
Dovwmnload Kf ;{
AN
FLC k‘f }
AN
TCF Slave 1 \; _:;
AN
TCF Slave 2 K‘ _:; TarocTRa
TCP Slave 3 k‘f} ofvena
—= e
TCP Slave 4 |4 :? Download &)
| PLC @
TCP Slave 5 K‘_:,f —d
S

Puc. 9.73. BHelwHuI BUA, cucteMHblx okoH 60013 1 60014 (OuarHocTMka obmeHa)

Kaxxgomy COM-nopty (PLC, DOWNLOAD) u kaxxgomy TCP Slave ycTponcTBy COOTBETCTBYET
NHOMKATOP, XapakTepum3yoLLmin coctosHme obMmeHa. 3eneHbin UBET XxapakTepuayeT OTCyTCTBME OWNBOK
obmMeHa unn xe Heucnonb3oBaHWe AaHHOro noprta/ycTponcTtBa B npoekte. KpacHbii uset
XapakTepusyeT OTCYTCTBUE CBSA3WN C OAHUM U3 YCTPOWCTB, NOAKMoYeHHbIX K COM-MopTY, Unu e ¢ 04HUM
13 TCP Slave yctponcts. HaukaTtop MuraeT (MonepeMeHHO MEHSET LBET C 3€M1EHOI0 Ha KPacHhbIn) npu
NOMbITKE BOCCTAHOBUTL CBA3b.

Cpep,m Haubonee pacnpocCTpaHeHHbIX MPU4YNH OTCYTCTBUA CBA3N MOXXHO OTMETUTb crneayolne:

e HEeBepHO 3aJaHbl CETEBbIE HACTPOWIKM;
e HEeBEepHO yKka3aHbl agpec/Tvn onpallinBaeMbiX permMcTpoB.
e npobnemaHa unanyeckoM ypoBHe (HeBepHas pacnaika kabens, 06pbIB NMMHUM CBA3M N T.A).

Takxe nonb3oBaTeNb MOXET peann3oBatb YOOOHY eMy AnarHoCTUKy obmeHa (Hanpumep, Yepes
BCMNJIbIBAOLLIME OKHA) C NOMOLLbIO cnucTeMHbIx 6utos PSB50...PSB59.
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