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Ucnonb3syemble TepMUHbI U COKpaLLEeHUA
JIKM — neBasi kHOMKa MbiLLN.
MecTo paboTtbl — Habop Nporpamm, Bbi3bIBAKOLLMNACA 3a4aHHBIM CMOCOO0OM.

Mo.qynb — OCHOBHOWM y3eqn npoeKkTa B MonwuroH, B KOTOPOM 3aaatoTcaA HaCTpOVIKM Ona NoAKI4YeHna K KOHTporepy 1
Ap. napamMeTpbl Ana co3gaHnsa nornb30BaTeNIbCKOro npunoXXeHua.

OC - onepauunoHHas cucrtema.

MK — nepcoHanbHbIN KOMNbIOTEP.

MKM — npaBasi KHOMKa MbILLIW.

MJIK — nporpamMmmumpyemblin NOrMYeCKUin KOHTPONnep.
MO — nporpaMmHoe obecneyeHune.

MNpencraBneHusa — TN OKOH NporpamMmbl MonUroH, NpeaHasHaYeHHbIX AN pedakTUpoBaHUA NpoekTa (Hanpumep,
AepeBo, CTpaHuLa, pegakTop U T.4.).

I'Iporpamma — OTHOCUTENTbHO HEe3aBUCUMad anroputMnyeckasa sagada mnm rpynna ogHOTUNHbIX 3agad.

Cb6opka — KOMNUNALUNA UCXOQHOIO KoAa U3 OOHOrO MNKU HEeCKONbKMX (harinoB M nocnegyrollee CBA3bIBaHWE ITUX
¢annoB B UCNOSNHAEMbI dans.

CoctaBHOW (PYHKUNOHaNbHbIN GNOK — NONb30BaTENbCKUIA anropuTM, UCMONb3yeMbl HECKOMbKO pa3 B MPoeKTe —
byHKLMOHATbHbIV BNOK, COCTOALLMI N3 APYrMX (PyHKLMOHANbHbIX GIIOKOB MW HAaNUCaHHbIN Ha C++.

Tanmep (MecTo paboThbl) — MOTOK, BbINOMHSAOLLNACA B pEXMME peanbHOro BpeMeHu ¢ 3ajaHHON NepuoanyHOCTbIO.

TpaHcnAuMa — npouecc nepeBoda NpPoOrpaMMbl C OZHOMO $A3blka Ha APYroW, COCTOUT M3 KOMMUIAUWUM U
UHTepnpeTaumu.

®B — yHKUMOHANbHBIN BNOK — 3NeMeHTapHbIN anropuTM, peanun3oBaHHbIV Kak krnacc C++.
®oH (MecTo paboTbl) — NOTOK, BbINMOMHAOLWMACS LIMKIIUYECKN.

C ++ — KOMNUNUPYEMbIA A3bIK NPOrpaMMMPOBaHUS CO CTPOroM TuUNuU3auuven, NoAAePXUBAOLWMUIA NapagurMbl
MPOLEAYPHOrO M 06BEKTHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBAHUS.

FTP (File Transfer Protocol) — npotokon npuknagHoro ypoBHs Ans nepegaym dbannos no cetu.
NTP (Network Time Protocol) — ceTteBoi npoTokon A58 CUHXPOHU3aLUUY BHYTPEHHMX YAacoB YCTPOWCTB B CETU.

Runtime — BbluMCcnNTENBHOE OKPY)XXEHUE, HEOBX0AUMOE ANs BbINOMHEHMS1 KOMMbIOTEPHOW NPOrpamMMbl U AOCTYMHOE
BO BPEeMSsI BbIMOSTHEHNS KOMIMbIOTEPHOW NPorpamMmmbi.

SQL (Structured Query Language) — S3blk NporpamMmMupoBaHusa Onsi XpaHeHust n obpaboTkum mMHdopmauun B
pensiunmoHHon 6a3e gaHHbIX.

SSH (Secure SHell) — npotokon npuknagHOro ypoBHSA AN yAaneHHOro yrnpasneHus onepaumoHHON CUCTEMOW C
wndpoBaHmeM Tpacduka.

Unix-Bpems — KOnNM4eCcTBO ceKkyHA, npowiewmx ¢ nonyHoun (00:00:00 UTC) 1 ansaps 1970 roga (4eTtBepr).
UTC (Temps Universel Coordonné) — BceMnpHoe KOOpOUHNUPOBAHHOE BPEMSI.



BBepeHue

MonuroH — 370 cpega rpadMyeckoro MNporpaMMMpoBaHMs Ha A3blke (YHKUMOHanNbHbIX 6rokoB. He Tomnbko
anropuTMbl, HO 1 OpanBepbl U NPOTOKONbI 0OMeHa, peann3oBaHbl B BUAe yHKUMOHamNbHbIX 6rokoB. MpuknagHomy
NporpaMmMmnCTy HET HEOOXOOMMOCTM OMNUCLIBATL MEPEMEHHbIE — CUCTEMA CO3AaeT MX, obecneymBasi yHUKanNbHOCTb,
CNeauT 3a KOPPEKTHbIM Npeobpa3oBaHNEM TUMOB.

MpoekT MMeeT eOuHyl MepapxXMYecKyto CTPYKTYpy ANl OnucaHusi annapaTtHoW KOHdurypauuu, nporpammbl u
obMeHa AaHHbIMU € APYrMMU cUCTEMaMW.

OkoHuaTenbHbIM 3TanoOM CO34aHUs nporpamMmmbl Ha A3blke d.)yHKLI,I/IOHaJ'IbeIX OnokoB siBnsieTcs TpaHcnauua, nocne
KOT0p0I7I cOo3daeTcs UCMOSTHAEMbIN cba|7|n .0. [ins TECTUPOBAHUA nonyquHon nporpamMmmbl MOXHO BOCMOJ1b30BaTbCA
oTnag4mkom.

OTKpbITb MNK co3aaTtb NpoekT (dann ¢ pacwmpeHuem . pl2) MoxHo B okHe [poekTbl. PekomeHayeTca pasmellatb
Ka)kabI HOBbIV NPOEKT B OTAENbHOM KaTarore.

OTKpbITbIA NPOEKT MOXHO 0TOGPasuTb B pabounx OKHax Ha akpaHe, Arls 3TOro CryXKaT NpeacTaBeHns %Ev Jepeso

n Ctpanuua. [ns Toro 4tobbl 400aBUTL B MPOEKT (PyHKLMOHAaNbHbIE OMOKM, HEOOXOOAMMO TaKkKe OTKPbITb
COOTBETCTBYIOLLME BubnmnoTekun (pannbl ¢ pacumpeHnem .112).

PacnonoxeHne OKOH, a TakkKe CCbIfIKM Ha OTKPbITbIe MPOEKTbl U BUBNMOTEKN COXpaHAKTCA B dhanne Ha AMCKe U
BOCCTaHaBNuBalTCA Npu cnegywowem 3anycke [lonuroHa. MoxHO co3fgaBaTb pasHble KoHurypaumm paboyero
3KpaHa 1 COXpaHsTb UX NPY NOMOLLN MEHIO OKpaH.

OpnHo 13 pabounx okoH OBbIYHO ABMSETCH Tekywum (0603Ha4YaeTcsl CUMBOIOM @), B 9TO OKHO oTOGpakatoTcH
CTpaHuLbl NPV HaxaTuM Ha nomnsx M OBOMHOM HaxaTun B Jepeee. OKHO MOXHO 3aduKCUpoBaTb (donaxok
®dukcupoeamb B BEPXHEWN MAHENW OKHA), YTOObl OHO MPU HaXaTuM HE CTAHOBUIIOCH TEKYLUMM (3TO MONIEe3HO,
HanpuMmep, Ana AepeBa, B KOTOPOM Bcerga otobpaxaeTcs CTpyKTypa NpoekTa).

[lokymeHT cooTBeTCcTBYET Bepcum cpeapbl MonuroH — 1994 v Buiwe, Bepcumn 6ubnmnotekn paCore — 988 1 BhiLLe.



1 3HaKoMCTBO CO cpeaol pa3paboTku

1 3HaKOMCTBO CO cpeaoun pa3padboTku

1.1 YcTaHoBKa cpeabl nporpammupoBaHusa nog Windows

Ckavatb nHctannatop cpeabl Monuron nog OC Windows MOXHO MO CCbISKe.

PeKomer,yeMble CUCTEMHbIE Tpe6OBaHI/IF|Z

* OC: Windows 7/8/10/11 64 Bit;
+ OnepaTuBHas NnamsTb: 4 6 1 BbILLE;
« [lamaTb Ha aucke: 2 6 u BbiLLe.

Ons YCTaHOBKU Cpeabl crenyert:

1. PacnakoBaTtb apxvB C yCTaHOBLLMKOM M 3anycTutb Polygon2installer_LinuxOwen3.exe.

POIYgonZInst

PucyHok 1.1 — UnctannaTtop MonuroH 2

YctaHoBka - MNonuron2 n MNaket cbopkun nog
LinuxOwen3

Jolpo noxanoeats B MacTep yCTaHoBKK MNoauroH2 u Naket chopru nog
LinuxOwen3.

Hanee BbIATK

PucyHok 1.2 — YctaHoBKka NonuroH 2. NpuBeTcTBEHHOE OKHO

2. BblbpaTb nyTb AN ycTaHoBkU cpefbl MonuroH. Mo ymonyaHuio cpeaa yctaHasnveaetcs Ha auck C.

+ | |[IPUMEYAHUNE
1 | |TyTb ycTaHoBKM cpenbl He AOMKEH CoAepXKaTb KUPUMNULY 1 Npobernsb..



http://files.pa.ru/download/Polygon2Installer_LinuxOwen3_win.zip

1 3HaKoMCTBO CO cpeaol pa3paboTku

BoibepuTe AMpeKTOpUIO ANA YCTAHOBKW NPUNOXKEHWA

BrifepTe QMPEKTOPUKD ANA YCTAHOBKM NPUNOXEHWA MonrroH2

|C:anI:.rgnr12

Hanee OTMeHa

PucyHok 1.3 — BbIGop AMpeKTopumn yCTaHOBKM

BbiGpaTb KOMMNOHEHTbI 4151 YCTAHOBKM.

Mo ymonyaHuio NHCTannaATop ycTaHasnvueaet camy cpeay MNonuroH n naket cbopku nNog TEKYLLYIO
3aBopackyto npowwmeky MJ1K210. MNpu Heo6xoaNMMOCTUN MOXHO YCTaHOBUTL KOMMOHEHThI OTAENbHO NYTEM

YCTaHOBKW/ COOTBETCTBYOLLUX cbnaros.

Boibop KOMNOHEHTOB

v Monwron2 w MNaket cbopkm nog Lind
MakeT c6opkm nog LinuxOwen3
Monvrou2

£ >

Oo ymonuaHuke | | Beilbpate BCE | | CHATL OTMETHK

nDKEJ’I'}fﬁCTE, EH:IEEFIHTE EOMMOOHEHTEl, KOTOPEIE Bl XOTHTE YCTAHOEBHTE.

Monuron2 u MNakeT chopkw nog
LinuxCwen3, MNA.

3ITOT KOMNOHEHT 3aiiMET
npubnuzuTensHo 1.57 MG Ha
WECTHOM OMCHE.

Bhlﬁﬂpﬂ CO BCEX HKOMMNOHEHTOB

Hanee OTMeHa

PucyHok 1.4 — YctaHoBka lMonuroH 2. BbiI6op KOMNOHEHTOB YCTaHOBKMU



1 3HaKoMCTBO CO cpeaol pa3paboTku

4. O3HaKOMWUTLCS C NIMLEH3MOHHbIM COrfalleHNeM 1 NOCTaBUTb cbnar cornacua.

ﬂMLI,EHBL-‘ICIHHCIE cornaweHwe

Noxcanyiicra, NpoYMTaiATE CNEOYHILLEE NULEHIMOHHOE COTNALWEHWE, Bbl JOMHHEI
COrMACHMTBCA CO BCEMK YCIOBMAMMW 3TOMD COMMAWeHHA Nepeq npogoxeHnen
YCTAHOBKM.

JWUEH3WOHHOE COMMALLEHWE Ha WCnoNb30BaHWe AeMOHCT paUMoHHO R ~
BEpCHM NPOrpaMMHOre NpogykTa «Monurods, paspaboTanHoro 000
«[pomMABTOMaTHKE-CodT,

Hacroawee MuueHanoHHOE cornaweHue (ganee «CornaweHnes) ABNAETCA
HIPWOMYECKMM COrNAWEeHWeM MEXyY NMUOM, WCNONLIYHLWMM JeMOHCTPAUNOHHYHD
EEpCHK} MpOrpaMMHorc npogykra «MNonurod» (ganee «KoHeuHbIA
nonezoBatents) U 000 «MpomABToMaTHKa-CodT» (Poccua, r. CaHkT-
NeTepbypr) (ganee «KomnaHuA MNpomABToMaTHKE-CodT=) Ha nepegady
HEWCKNHUNTENEHEX NPEE HA MCNOAB30BaHHE JEeMOHCTPaUNOHHOR BepCHi
nporpaMMHore npegykra «Monurod=, ganee Monawrod Jemo, pazpaboTaHHoro
000 «MpomABTOoMaTHKE-CodiTs,

MPOCKHM BAC BHUMATENEHO O3HAKOMWTRCA C ¥YCAOBHUAMMK
HACTOALWEND COrNALWEHKA, NPEXAE YEM HAYATE YCTAHOBKY
OFOrEAMMHOMG OBEECOEYEHMA HA BALL KOMOBKITER,

(@ A cornacen(a) c nMUEHINEI.

() A He cornaceH(a) ¢ NULEHINEI.

PucyHok 1.5 — YctaHoBka NonuroH 2. JluueH3noHHoe cornaiueHue

5. Ecnu HeoBxoamMo co3aaTh nanky Ans SprblKoB B MeH0 «[Tyck».

11



1 3HaKoMCTBO CO cpeaol pa3paboTku

Apnbikn meHto “Tyck”

BrifepuTe nanky B MmeHw «[ycks> ANA pasMeLLeHWA APNLIKOE NporpaMMel. Yrobel
CO30ATE HOBYH) Nanky, EBeOWTE & UMA.

Accessibility
Accessories
Administrative Tools
Maintenance
Startup

System Tools
Telegram Desktop
Windows PowerShell

PucyHok 1.6 — YctaHoBka lNMonuroH 2. Apnbiku meHo «lyck»

6. Haxartb YcmaHoeumsb.

12



1 3HaKoMCTBO CO cpeaol pa3paboTku

Bcé rotoBo K ycTaHOBKe

MporpaMMa yCTAHOBKKM FOTOBA HAYaTk ycTaHoeky Monuron2 u Maket chbopku nog
LinuxOwen3 Ha Baw koMmnewTep. Ana ycraHoekw noTpebyetca 1.57 ME guckosoro
NpoCTpaHCTEE.

PucyHok 1.7 — YctaHoBKa MonuroH 2. 3aBeplueHne YCTaHOBKU

Mo 3aBepLUEHNIO YCTAHOBKM Ha paboyem cTone nosiBuTcs Apsblk nporpammel MonuroH. MHcTannsTop npeasnioxuT
OTKPbITb KpaTKoe OnMcaHne 4eMOHCTPALMOHHOIO NpoeKTa.

1

i

IoNMIoHZ

PucyHok 1.8 — Apnbik MNonuroH 2

MHCTaJ'I.I'IFlTOp TakKKe npeanoXxunT yCTaHOBUTb UK 0OHOBUTb ,u,paﬁBepbl Guardant.

Mocne ycTtaHOBKM cpefdbl pekomeHayeTcsl 0OHOBUTL Bepcuu cpedbl U 6ubnuotek Ao akTyanbHbix. JobaBneHue
6ubnuotek B cpeae MonuroH onucaHo B pasgene 1.6.2. MNpouenypa o6HoOBNEHMA cpedbl U 6ubnmoTek onucaHa B
pasgene 1.7.

1.2 YcTtaHOBKa cpeabl nporpammupoBaHusa nog OC Linux
Ckayatb CKpUMNT YCTaHOBKU Cpeabl MonwuroH non OC Linux MOXHO No CChbIfKe.

PeKomer,yeMble CUCTEMHbIE TpeGOBaHI/IFlZ

+ OC: Astra Linux Special Edition 1.7, Ubuntu (Bepcus sapa Linux 5.10 u Bbiwe);
» OnepaTuBHas namsTb: 4 [0 1 BbILLE;
« [lamaTb Ha aucke: 2 6 n BbiLwe.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

Ons YCTaHOBKU Cpeabl crenyert:

1. PacnakoBaTb apXxvB CO CKPMNTOM YCTaHOBKM.

2. [aTtb npaBa Ha ncnonHeHue ckpunta yctaHoBkuPolygon2installer_LinuxOwen3.sh.

userd
grtaro
“ru-r--r--
ip

“FW-r——r—— |

- 1

= 3arpy3ku : bash — Tepmunan Fly

®aiin  MNpaeka HacTpolika Cnpaeka

- 2 B Q s v

2 1P

418 anp 25
$ chmod +x Polygon?2

l=

user d43Ma46418 anp

23 15

:26 Poluygon2Installer_LinuxOwen3_lnx.z

7 'I:l

PolygonZ2Installer_LinuxOwen3d_lnx.z

27 PolygonZ2Installer_LinuxOwen3.sh

PucyHok 1.9 — PacnakoBka apxuBa U pa3peLueHue UCMONTHEHUA CKpUNTa yCTaHOBKMU

3. 3anycTuTb CKpUNT YCTAHOBKM.

4. Cneposatb MHCTPYKUMAM YyCTaHOBLLUMKA.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

{6 YcTaHoBka Moauron2

Yeranoeka - Nonuron

- Jobpo noxanosats B MacTep ycraHoeky MonwvroH2,
YeranoBka - Monmron2

fanee = ]| BrilfiTn

PucyHok 1.10 — YctaHoBka MonuroH 2. NpnBeTcTBEHHOE OKHO

5. Ykasatb OUPEKTOPUIO ANnA YCTaHOBKK Ccpenbl MonwuroH.

s ] |[IPUMEYAHUE
1 I MyTb ycTaHOBKM cpeabl He AOMKeH coaepaTb KUpUnuLy 1 npobensi.

ﬁ YoTraHoEka MonwroHs

BuepuTe AMPEKTORMIG QA YT, W NpynG

Pl e S - Brafepire SUPEKTORPWIG AR YETAHOBKW NpnoseHiaa Monuron2

|}h-nmefuszrfl’arygnn2

BuifepuTe avpexTopuio an..

< Hasag | Oanee > ] Ormena

PucyHok 1.11 — YctaHoBKa MonuroH 2. BbiI6op AupeKkTopumn Ans yCTaHOBKU

6. BbiGpaTb KOMMNOHEHTbI Cpeabl ANs YCTaHOBKM. 10 yMOMYaHWIO MHCTaNNSTop yCTaHaBNMBaET camy cpeay
MonuroH 1 naket cOopkn Noa TEKYLLYO 3aBOACKYHO npoLumBky MJ1K210.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

{6 YcTaHoBka Moauron2

BeiGop KoMnoHeHTOB
MoxanyAcTa, BolfepyUTe KOMNOHEHTLI, KOTOPBIE Bbl XOTWTE YCTAHOBWTh.

- |[_}TMEHI..‘ITb Bhl,ﬂ,EJ‘IEHHDEl

Monron2. A

Ycranoska - Monvron2
BriGepyTe gUpexkTopuio ANA Y.

BriGop koMnoHeHTOB

3TOT KOMMNOHEHT 3aMET
npuénnantTensHo 668.85 MB
4 Mounck Ha KECTKOM AMCKE,

| < Hasan ” fanee = ]| OTmeHa

PucyHok 1.12 — YctaHoBka MNonuroH 2. Bbi6op KOMNOHEHTOB ANA YCTAaHOBKMU

O3HaKOMUTBLCS C NULEH3NOHHbLIM COrfaLleHeM N NOCTaBUTb q)nar cornacua.

% YcraHoeka Moavron2

Huqeu:uouuoe:urnnmeume
HD)KEH)"I::ICI'E, I'IpD'-II-"ITEﬁTE cnedyHllee NMUEH3IMOHHOE CarnalleHme, Bel A0N¥HEl COFNEGCcUTECA CO BCEMIW YCNOBWAMK 3TOMD
cornalweHWA nepeq NpogonseH1em YyCTaHoBKA.

- NUUEH3WOHHOE COrNALEHWE na wcnonb3oBaHWe AeMOHCTPaUMOHHON BEpCUK
Yeranoska - Monuron2 nporpammHore npodykta «Monurons, paspabortanHoro 000 «MpouAsTomaTuka-
Codrs.
BribepuTe gmpekTopuio AR y... Hactomwee NMuyeHsnonHoe cornaweHue (ganee «(CornaweHues) ABMAETCA
WPUANHECKUM COTNaeHUEN MEXAY NULOM, WMCNONb3YIWHMM JeMOHCTPaLWOHH Yo
Buifiop komnoHenToB BEpCMI0 NporpaMMHoro npodykTa «Monuron» (panee «KoHeudwli nonbsoeaTenss)
n 000 «MpomAsTomaTuka-Copt» (Poccum, r. Cankt-Tlertepbypr) (panee
NuueHszMoHHOE cornaweHne «Komnanua NMpowAsTomaTvka-CodT») Ha nepegaqy HEUCKMIDYWTEMbHLX MPaB Ha

MCNoMb30BaHWE AEMOHCTPELUMOHHONR BepcHK nporpaMuHoro npogykTa «llonurons,
panee flonurod Jewo, paspatotandoro 000 «MpowmAsTomatuka-Codrs.

NPOCHM BAC BHUMATENBHO O3HAKOMWTBECA C YCNOBWAMM HACTOALErO
COrNAWERHKMA, NPEXOE YEM HAYATE ¥CTAHOBKY NPOrPAMMHOCO OBECMNEYEHWA HA
BAL KOMNBHTEP. -

Harrmmineaas Carmsmsauns cuuTasaTen SEwmoU&auuunn - aadaaTs  esarnas Bo

A cornacen(a) c nueHsMen.

< Hasag Otmena

PucyHok 1.13 — YctaHoBKa MonuroH 2. JIuueH3noHHoe cornaweHue

HaxaTtb YemaHoeumsb.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

6 Ycranoeka Monwvron2

Beé roToBo K ycTaHOBKE

a Mporpamma ycTaHoBKW roToBa HavaTe ycraHosky MoavronZ Ha saw komnetoTep. Ans

YeraHoska - Monnron2 ycraHoskw notTpebyetca 668.85 MB avckosoro npocTpaHcTsa.

BriGepyTe gUpexkTopuio ANA Y.
BriGop komnoHeHToB
NuensnoHHoe cornaweHme

Bcé roToBo K ycTaHoOBKE

= Hazag YeTaHoBWTE OTmeHa

PucyHok 1.14 — YctaHoBka lNonuroH 2. 3aBeplieHne yCTaHOBKU

Mo 3aBepLUEeHUIO YCTAHOBKM Ha paboveM cTone nosaBuTCcs Apnblik nporpammbl [NonuroH (tonebko ans MK ¢ OC Astra
Linux). MHcTannsTop NnpeanoXnT OTKPbITh KpaTKoe onvcaHne 4EMOHCTPALMOHHOIO NPoekKTa.

MonuroHZ

PucyHok 1.15 — flpnbik Monurox 2

lMocne ycTtaHOBKM cpefdbl pekomeHayeTcs OOHOBWUTb Bepcuu cpedbl M 6ubnuotek o akTyanbHbix. JobaBneHue
bubnuotek B cpeae lNMonuroH onucaHo B pasgene 1.6.2. lMNMpouenypa obHoBneHus cpeabl n GubnmnoTek onvcaHa B
pasgene 1.7.

1.3 MNepBbIN 3anyck

MonuroH pekomeHZyeTcs 3anyckaTb C sipriblka Ha pabovem ctone wunu u3 nanku Polygon2: pna OC Windows
ncnonHsaembln gavin polygon2.exe, onsa OC Linux — startPolygon2.sh.

Mpn nepBom 3anycke cpedbl OTKPOETCH [AEMOHCTPAUMOHHBLIN MNpoekT mnu_demo. pl2. KpaTkoe onucaHue
OEMOHCTPaLMOHHOIO NpoeKTa NpuBedeHo B AokyMeHTe OnucaHue.pdf B nanke Polygon2.

Ecnn HeoGxoaumo, AeMOHCTPaUMOHHBIA NPOEKT MOXHO 3arnyCcTUTb Ha BUPTYanbHOM KOHTponnepe yepes lMaHensb
omJiaokKu.

[ns atoro cneayer:
1. [Hob6aeutb MaHens omnadku yepes3 meHio OkHa/llaHenu uHcmpymenmoes/lMaHens omnaodku.
2. Haxartb Ha lMaHenu omnadku KHOMNKY 3anycmumb Ha BUPTyanbHOM KOHTPOSEpE.
3. B oTaenbHOM OKHe 3anyCTUTCS NPUoXeHne BUPTYanbHOro KOHTporepa.
4

Cpepa nonpocuT BBECTU Naporb A4S AOCTYyNa OTNagvnMkom cpeabl. [Naponb 4eMOHCTPaUMOHHOMO NpoeKkTa —
123.

5. Cpegaa noaksounTca oTNagyvKkoM cpedbl K 3anyLeHHOMY KOHTpOosnepy.

[ KINGRUSIN TN

PucyHok 1.16 — 3anyck AeMo-npoeKTa Ha BUPTyaribHOM KOHTporsnsepe

17



1 3HaKoMCTBO CO cpeaol pa3paboTku

1.4 KoHTponnepbl
MJIK OBEH ¢ ucnonHutensHom cpenow MNonuroH npeactaBneHsbl B Tabnuvue HuxXe.

Ta6nuua 1.1 — NMJIK OBEH ¢ ncnonHutensHomn cpegoi MonuroH

Moaudumkaums KoHTponnepa Bepcusi NPOLWMBKA U UHCTPYKLMS MO OGHOBNEHUIO
MJiK210-11-PL-X* 3.6.0704.1220
MNK210-12-PL-X
MNK210-14-PL-X

NMPUMEYAHUE )
m * Bepcusa nuueHaum runtime. OnucaHme Bepcuii NMUEH3nn npmeBeneHo B pasgene 1.5.1.
1.5 JlnueHsmnpoBaHue

1.5.1 OnncaHue NUUEH3UOHHbLIX NaKkeToB

Tabnuua 1.2 — OnucaHue NULEH3NOHHbIX NaKeTOB

Tun Ha3HaueHue CocrtaB 6ubnuorek*
nUueH3un
BASE ba3oBas nuueH3us paCore
paOwenlO
paOpcUA
paControls
paModbus
profiLogger
profiLoggerLight
BASE104 |JlvueHsus c nogaepxkon npotokonos MAK Bbubnunotekn 6a3zoBoin nuueH3un + palEC104

60870-5-101 1 MOK 60870-5-104
BASE850 |JlvueHauna c nogaepxkon npotokona MIK 61850 | bubnunotekn 6asoson nuueH3uun + palEC850

BASE-R JInueHsna c nogaep>Kkon NporpaMmmMHOro Bubnunotekn 6a3oBoi nuueH3un + paSync
pesepsupoBanus MK

BASE104-R | JluueHauns ¢ nogaepxkon npotokonos MK bubnunotekn 6a3oBoin nuueH3un + palEC104,
60870-5-101 n MOK 60870-5-104 1 paSync

nporpaMmmHoro pesepsupoanus MNJ1K

BASES850-R | JluueHans ¢ nogaepxkon npotokona MIK 61850 | bubnunotekn 6a3oBoin nuueH3un + palEC850,
1 nporpammMHoro pesepsupoBanus MNJ1K paSync

NPUMEYAHUE
OnucaHue 6mubnmoTtek NnpmueeneHo B pasagene 1.5.1

CoctaB 6OubnMoTek, [OCTYMHbLIX MOMNb30BaTEN0 AN MOMHOLEHHOW paboTbl MOXHO MNOCMOTpeETb B web-

KOHbUrypatope koHTponnepa B pasaene CocmosiHue/O630p.

°I'IEII C ABTo0BHOBNEHME BKNIIDYEHO

nnK

flapo NNK MonuroH

I JTMLeH3un profiLoggerLight, paCore, profiLogger, palEC850, palEC104, paSync, paOwenlO, paOpcUA, paControls,
paModbus

PucyHok 1.17 — CocTtaB AOCTYNHbIX 6u6bnuoTtek B web-koHdurypartope

BHUMAHUE
Ecnun B nonb3oBaTenbCkoM NPOEKTEe UCMONb3ytoTCs BrokM n3 6Mbnuotek 6e3 COOTBETCTBYHOLLNX JIMLEH3NNA,

NPOEKT NMpeKpaTuT CBOK pa60Ty no ncrevyeHmmn 1 yaca. I'Ile NOAKITYEHUN OTKIMag4MKoOM B 3TOM Clly4dae Ha
moayne 6yp,eT YKa3aHbl ,quO-pe)KUM N BpeMda 00 OKOHYaHUA BbINONMHEHUA NPOrpamMMbil.

1.5.1.1 Onuun NMUEH3UOHHbLIX NaKkeToB

Mpun HeoBxoaMMOCTM MOXHO NpuobpecTu onuumn ons padoTtel ¢ 6nokamu 6ubnuotek paSync, palEC104, palEC850
OTAEMbHO:

18
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Tabnuua 1.3 — Onuum nuueHsnn runtime

Onuua OnucaHue CocTtaB AOCTYNHbIX 6MbNMoTeK*®
REDU Onuusa nogaep>xkm NPorpamMmMHoro paSync
pesepsupoBaHus MJK
IEC104 Onuusa nopaepxku npotokonos MIK 60870-5- palEC104
101 n MOK 60870-5-104
IEC850 Onumsa nogaepxku npotokona MK 61850 palEC850

NMPUMMEYAHUE
* OnucaHue 6rnbnmoTtek NpmeeaeHo B pasgenax 1.6.1n 1.6.2.

[i]

3arpy3ska channoB nueH3nn B KOHTpornnep onncaHa B pasgenax 1.5.1.1.2, 1.5.1.1.3,n 1.5.1.1.4.

1.5.1.1.2 3arpy3ka ¢annos nuueH3sun B IJ1K B cpene NMonurox

[MakeT NMuUeH3Min MOXHO 3arpy3nTb 13 cpeabl MonuroH.

[nsa atoro cnegyer HaCTPOUTbL CBOMCTBA MOAYNSA ANs NOOKNIOYEHUSA K KOHTponnepy. MNogknioyaTtbest K KOHTponnepy
MoxxHo Yepe3 USB Device (IP agpec NJIK npn nogkntoveHnn yepe3 USB Device — 172.16.0.1) nnu yepes Ethernet.

MogpoBHOo NogkntoYeHne K KOHTPONepy onMcaHo B pasgene 6.

19
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lic_example (moayne)

CeolicTeD / 3HauUeHKe

IP anpec 172.16.0.1
55H: norwH root
S5H: naponk owen
mn lic_example
Homep 0
OC Linux OeeH NpOLWMEKS 3.X
MNapone admin <password>
MNogknouaTECcA Yepes S5H
MopT oTnagunka 4240
Tun npoueccopHoi nnatel | Oeen TNNK210
Mupekc 5
MpyHaanexuT 1

CoxpaHWTb OTmeHa

JNobaeneHwe HOBLIX CEOWCTE:

max - | NoGaenTe

55H: napeae j AoBaEnTh

I_ MNPWEAZITE K POAWTENHD

PucyHok 1.18 — Ceoinctea moaynsa ans noakntodeHus K MK yepes USB Device

[na 3arpysku nuueH3un cnegyer:

1. Haxartb NKM Ha mogyne u BbibpaTb koMaHay 3anucame JTUUEH3UU.
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= E{ MpoekT

+ g [
1:...:.. CE 1A
+ % BraanoT QueTES
= [okazark

(3) Coaars
El ¥aanute

| Tpawcnupoeats

—_

3*s TpaHCnMpoBaTh BCe

L

] Mowox

|jj Konwvpoeats
BcraEnT
|:—:- 3xcnopt
E— HMmnopt
= Ornagunk
) Meuars...

5

E YCTaBKH KOHTDOANEDS

5 MNepectpouts

3883Te N3poAs

|:—:- IKCNOPTHPOBETE BCE

3anucaTh JHLEHIHN

L

(o] OBHOEWTL anWachl

PucyHok 1.19 — 3anucartb nuueH3um

2. B nosiBMBLUEMCS OKHE BBECTU 3aBOACKON HOMEpP KOHTpornepa. 3aBOACKOM HOMEpP BbIrpaBUPOBaH Ha
Kopnyce npubopa v NnpueBedeH B nacrnopTe Ha Npubop (BXoaUT B KOMMMEKT NOCTaBku npubopa).

il - =
" BeeguTe cepuiiHbIR HoMER

CepwiiHblli HoOMEp KCHTpoAnEpa:

oK

OmaeHa

PucyHok 1.20 — BBoa cepuiHoro Homepa

3. TMocne HaxaTnsi OK HayHeTcA npouecc ckadmBaHuaA NULEH3NN C cepBepa pa.ru 1 3arpyska nx s
KOHTpOmnnep. o okOHYaHuIo 3arpy3kum JNINLEH3NIN NOABUTCHA OKHO:

5. MpeaynpexaeHue

nepe3anyCcinTb.

YcraHoBKa NMUEeH3WIA 3aBeplweHa. [porpaMmMy KOHTpOANEepa HeobXoAMMO

OK

PucyHok 1.21 — YcneluHas 3arpy3ka NMUeH3un B KOHTponnep

Takke 3aBofckoli Homep Npubopa MOXXHO BBECTU B CBOMCTBE Moaynsi CepuliHbili HOMep, ero MOXHO A06aBUTbL 13

BblNagatoLLlero crnmcka CBOUCTB CHM3Y B OKHEe CBOWNCTB moayns.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

lic_example (moayne) x
CeoiicTBO JHaueHWe 3
136457231032520037
Tun npoueccopHoi naatel | Oeenx MK210 _
A newe G 3
CoxpaHWTb OTmeHa ‘

JobaeneHue HOBLIX CBONCTE!

max - NobaeuTte

CepWAHBIR HoMep i JdoBaenTe

l_ MPUEBAZATE K DOOWTENHD

PucyHok 1.22 — CepuitHbIi HOMEpP B CBOMCTBax Moay st

Ecnn gaHHoe cBOWCTBO mponucaHo B Mogyne, TO cpeda npu 3anucy nuueHsun He Oyaer TpebosaTb BBECTU
3aBO/ICKOM HOMEpP KOHTponnepa.

CeolicTBo CepuliHbil HOMep Takke JoDaBnseTcss cpegon aBToMaTMYeckn nNpu BBOAE 3aBOACKOro HOMepa B OKHe
Beedume cepuliHbili HOMep Npu BbI30BEe KOMaHAbl 3anucamb JJUUEH3UU.

BHUMAHUE
A [insa 3arpysku nuUeH3uii B KOHTpornnep Yepes cpeay MonuroH Tpebyetca goctyn kK ceTn MHTepHer.

3arpyska darinos nuueHsun vyepes ytunuty WinSCP (gna OC Windows) onucaHa B pasgene 1.5.1.1.3. 3arpyska
hannos nuueH3nm Yyepes koHconb Linux onucaHa B pasgene 1.5.1.1.4,

BHUMAHUE 5 .

A Mocne 3arpy3ku AONOMHUTENbHbIX haloB NMULIEH3WI 4Nst OOHOBMEHMS CNCKa AOCTYMNHbIX BUGNMOTEK Ha
cTpaHuue web-koHdurypatopa CocmosiHue/O630p crienyeT 3arpy3nTb B KOHTPOMNEP NPOEKT € BroKoM
OwenHWiInfo vn3 6ubnunotekn paOwenlO.

1.5.1.1.3 3arpy3ka c¢annos nuuyeHsun B NJ1K yepe3s WinSCP

Mpn OTCYTCTBMM BO3MOXHOCTU MOAKIHOYEHMS K CEPBEPY pa.ru NakeT NIMLEH3UIA MOXHO 3arpy3vTb Yepes yTUnuTy
WinSCP (1nu vepes nobon meHempxep dannos). YTunuTa pacnpoctpaHsaeTcs 6ecnnatHo U MOXeT ObITb 3arpyxeHa
c canTta https://winscp.net/eng/download.php

MoaknodaTtbes Kk KOHTpornnepy MoxHo kak Yepe3 USB Device (IP agpec MNJ1K npn nogkniovyeHun yepes USB Device
—172.16.0.1), Tak 1 4yepes Ethernet.

Mocne 3anycka yTunuTbl cnegyeT HacTpPoOUTb coeauHeHne no npotokony SFTP, ykasas IP-agpec koHTponnepa, ums
nonb3oBaTensi — root 1 naposnb (N0 yMOMYaHUIO — Oowen, MOXET ObITb M3MeHeH B web-koHdurypaTtope). YToobl
NOAKMIOYNTLCS K KOHTPONNepy, criedyeT HaxaTb Bolmu.
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|I_; HoBoe noaknoqeHe CoefguHeHme
|| Mos pabodan obnacTts MpoToKon Nepeaaym
SFTP A
MmMa xocTa: MopT:
|1n.2.?.?? || 22 :|
WMA none30BaTENA: MNapone:
hunt ||---- |
CoxpaHute |[* Ewe. . |v
WMHCTPYMEHTEI ™ YnMpagneHie v | @ BoiTi |"| 2aKpEITE Cnpaeka

PucyHok 1.23 — Hactponku nogkntoyeHnsa B WinSCP

dannbl NMueH3nMmM HeobxoauMOo 3arpy3nTb B pabouyto AMpeKTOpUIo KoHTponnepa /home/root.

BHUMAHME
Mocne 3arpy3kun 4ONOMHUTENbHLIX (DaoB NMUEH3UN A4ns OOHOBMEHNS CnMCKa AOCTYMHbIX BubnMoTek Ha

cTpaHuue web-koHdurypatopa CocmosiHue/O630p cneayeT 3arpy3nTb B KOHTPOMNEp NPOeKT ¢ GrIoKom
OwenHWinfo w3 6ubnnotekmpaOwenlO.

1.5.1.1.4 3arpy3ka ¢annos nuueH3un B MNJ1K yepe3 TepmuHan Linux
an OTCYTCTBUM BO3MOXHOCTWU NOAKITKOHEHNA K CepBepy pa.ru nakert J'II/ILl,eH3I/IIZ MOXHO 3arpy3nTb 4epe3 TepMunHarn
Linux no npotokony SSH ¢ nomoLLblo KoMaHabl scp.

MoaknodaTtbes K KOHTponnepy MoxHo kak Yepes USB Device (IP agpec MNJK npn nogknioveHun yepes USB Device
—172.16.0.1), Tak n 4epes Ethernet.

CuHTakcuc KOMaHAbl SCP:
$ scp onuuu noJsbz3oBaTesbl@xocTl:dars momb3oBaTeNb2@x0CT2 : bara

Mpumep

KomaHga ans 3arpysku cparna nuueHsum paSync npy nogkntoyveHmm MNI1K yepes USB Device:
$ scp /home/user/Documents/paSync root@172.16.0.1:/home/root

Ona nogkntovyeHns k SSH-cepBepy KoHTponnepa HeobxoguMMo ykasdaTb Maposib (MO YMOMYaHWio — owen, MOXET
ObITb M3MeHeH B web-koHdurypatope).
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= ~:bash — TepmuHan Fly

@aiin  lNpaeka Hactpoidka Cnpaeka

a & H Q s v

Foot@E172. 16, F
pasync 189% 97  d4.8KB/s 8.0
userBuser:~% |

- 1 =

PucyHok 1.24 — 3arpy3ka cpaina nuueH3um Yyepes TepmuHan Linux

MpoBepnTb, 4TO pannbl NMUEH3MU 3arpyXeHbl Ha KOHTponfnep MOXHO nogknoumswmce kK SSH-cepsepy
KOHTpomnnepa n BBeAs KoMaHay Is.
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= (root) 172.16.0.1 — TepmuHan Fly

@aiin  lNpaeka Hactpoidka Cnpaeka

a & H Q s v

FANERVAY I Owen PLC218
RV I I __ 2824-82-19 11:53:44 UTC

(c) 2818-2823 Ouwen LLC
https://owen.ru

[root@plc2lBrk_12 pl ~1# 1s

autostart paModbus
paControls palpclJA profilogger
palCore palwenlO profiloggerlight
[root@plc21Brk_12_pl ~14# |

PucyHok 1.25 — lMpoBepka 3arpy3ku canna nuueH3um
BHMMAHUE . .
Mocne 3arpy3ku 4ONOMHUTENBHbIX PaoB NMUEH3UA ANs OOHOBMEHNS CNMCKA AOCTYMHbIX 6MbNMOTEK Ha

cTpaHuue web-koHdurypatopa CocmosiHue/O630p crienyeT 3arpy3nTb B KOHTPOMNEP NPOEKT € BroKoM
OwenHWiInfo vn3 6ubnunotekn paOwenlO.

1.6 Buonunorteku

1.6.1 CtaHpapTHble 6UGnNUoTekn

Tabnuua 1.4 — CNnUcoK cTaHAAapPTHbIX 6MbNMoTeK

Bubnuorteka OnucaHue [JokymeHTauus
paCore OcHoBHas bubnuoteka. Cogepxut 6asoBble OnvcaHune 6rbnunoTekn npmeeaeHo B
6nokum NpocTbix onepaumi (apnmMeTUIeckux, pasgene 10

NIOrMYecknx, TPUrrepsbl 1 T.1.), a Takke
HekoTopble 6rioku ans koHdurypauum MNJIK,
©noku paboTbl ¢ JaHHbIMW. B faHHOM
ounbnuoTteke onncaHbl TUMbl AAHHbIX,
ncnonb3yemble B Apyrnx bubnuorekax

paOwenlO Bubnunoteka npegHa3HadeHa Ans Pa6ota ¢ OBEH INJIK. Bubnuoteka paOwenlO
KoHdurypupoBaHusi BBoga/seioga NJj1IK OBEH,
a Takke HaCTPOWKN cUCTeMHbIX yHkumin MITK
(BHeLWHMX HakonuTenemn, 3ymmepa, CBETOANOA0B
MT. M)

paOpcUA Bubnuoteka npegHa3HadeHa anst peanusaumn | O6mMeH ¢ BepXHUM ypoBHeEM. Brubnmnoteka
obmeHa MK ¢ gpyrumm yctponcteamn/INO no paOpcUA
npotokony OPC UA

paModbus Bubnnoteka npeaHasHayveHa anga peanusaumm | O6meH no npotokony Modbus. Bubnmnoteka
obmena MK ¢ gpyrumm yctponcteamn/INO no paModbus
npotokonam Modbus RTU, Modbus TCP
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1 3HaKoMCTBO CO cpeaol pa3paboTku

MpogomkeHue Tabnuubl 1.4

Bubnuoreka OnucaHue [doKymeHTaums

paControls | bubnvoteka cogepXnUT OCHOBHbIE BIOKM Ans AnropuTMmbl ynpaeneHus. bubnmoreka
peanu3auuu ynpasneHus npoueccamu u paControls
06paboTkM CMrHanoB ¢ aT4YMKOB

profiLogger, |BnbnuoTtekn cogepxat OCHOBHbIE Brioku ans ApxuBUpOBaHME N COXpaHEHME YCTaBOK

profiLogger- |peanusaumn apxmBupoBaHusi

Light

paSync Bnbnuoteka npeaHasHaveHa ans CWHXPOHM3aLMs MPOEKTOB 1 peanuaauns
CYHXPOHM3aLUKN MPOEKTOB KOHTPOSNEPOB, pe3epBupoBaHus. bubnmoteka paSync
peanusaunm ropsiyero pe3epBrpoBaHus

palEC104 Bubnnoteka npeaHasHaveHa anga peanusaumm | O6mMeH no npotokonam MOK 60870-5.

obmeHa MJK ¢ gpyrumm yctponcteamn/INMO no Bubnnoteka palEC104
npotokonam ctaHgaptos MK 60870-5-101 n
MJK 60870-5-104

palEC850 Bubnnoteka npeaHasHayveHa anga peanusauum | O6meH no npotokony M3K 61850. bubnmnoteka
obmeHa MJK ¢ gpyrumm yctponcteamn/INMO no palEC850
npotokony ctaHaapta MOK 61850

1.6.2 YcTaHOBKa bubnuorek

NPUMEYAHUE . .
PekomeHayeTcs XpaHUTb doannbl OMONMoTEK B OAHOM OMPEKTOPUU OTAENBHO OT nanku Polygon2, 4tobbl B
crny4yae nepeycTtaHOBKM Cpefdbl He 3arpyaTb X NOBTOPHO.

Mpn ycTaHoBKe cpeabl 3arpyxatTcs Gubnmotekn 6a3oBOM NULEH3UM, MPU HEOBXOAUMOCTU [OMOSHUTESNbHbIE
GUBNMoTEKN MOXKHO 3arpy3uTb Ha cTpaHuue cpeabl MonuroH unn B web-koHdurypaTope KOHTponnepa BO BKnagke
T1/1K/3azpy3ku.

BHMMAHUE

MyTb k barinam GMBNMOTEK HE AOMMKEH codepXKaTb KUPUINULY 1 NpoGenbl.

[na nobaBneHns GUGNMOTEKN B NPOEKT crneayerT:

1. Tepeiitn B MeHto OkHa/llpoekmbi. B nosiBUBLLEMCS] OKHE OTOOPA3NTCA TEKYLLMIA NPOEKT 1 A00aBNEHHbIE
onbnmoTteku.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

[poekThl ®

- E=J Mpoekbl
L El project1 {E\polygon_projects\projects\project1.pl2)

-

@ paCpcUA (E\palibs\paOpcUA\paCpcUALNZ) X
@ paCore (E\palibs\paCore\paCare.ll2) X
@ paControls (EA\palLibs\paControls\paControls.li2) X

OTKpBITE | Cozpatb ‘ 3aKpbITh CoxpaHuTb l{al(...l

CoobweHne 06 ownbke I OTnpaewTe |

WicTopwua nsmeHeHWiA

L]

[loka3blEaTe I 10 zanucer  OBHOBWTH

[Mowck I ‘ JobaewnTb HOBYIO sanmm:‘ PEJJ,EICI’HPOBETI:‘ Ynanute

Cnuncok A0CTYNHbIX BUBAMOTEK:

HobaenTb Ynanwte

PucyHok 1.26 — [lo6aBneHne 6M6MOTEKM B NPOEKT

BHUMAHUE 5
[ns yctaHoBKM 0OHOBREHWI ans cpebl n 6ubnuorek HeobxoguMo MMEeTb AOCTYN K ceT MIHTepHeT.

A\

2. Haxatb kHONKy OmKpbImb Vi NEPENTN B Nanky ¢ davnamm 6nbnuoTteku, kKotopyto Heobxogumo obasuTb.
3aTtem B Bbinagaowem crnucke Bolbpathb TUN daiina bubnuomeka lNMonuzoHx 2 (*.112).

Monuron 2(*.pl2)

Monwron 2(*.pl2)

Monwrod 2 ¢ sawmToi(™.ppd)

Monwrod 2 MHoronone3cEaTENBCKNALT . pgl)
Bubnuotexa MNonuron 2(*.112)

PucyHok 1.27 — [lo6aBneHne 6M6GNMoTeKn B NPOEKT
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1 3HaKoMCTBO CO cpeaol pa3paboTku

3. B okHe nosiBuTCA dhanin 6ubnmotekn ¢ pacumpenunem .112. Cneagyet BbiGpaTh €ro u HaxaTb OTKPbITb.

aF OTephITs

« v 4 B « Polygon2 » palibsDemo > paModbus

¥nopagounTte ¥ Hoean nanka

E Documents g Jarta nameHeHna Tun

8] Bunen .

5 Buaeo . build
3arpysku Bing

B Wzobpaxerna B include .10.2023 20:57 Manka c daitnanm

e B paModbus.ii2 19.01.2022 11:41 Daiin "LL2"

Manka ¢ dainamm

Manka c daitnammn

r JbbemHble obBEKTBI
M PabBouwii cron
= NokansHeli guck

== Hrnreii o (F

Wimn daiina: | pahodbus.|i2

PucyHok 1.28 — [lo6aBneHne 6MbnMoTekn B NPOEKT

Ecnu HeobxoammMo MOXHO cpasy OTKpbITb B1UBNMoTeky B OTAENbHOM OkHe Tuna Jepeeo ¢ NoOMOLLLIO BCMIbIBaAOLLEO
OKHa.

HobasneHHas 6ubnuoTteka otobpasutcs B okHe poekmai.

1.7 O6HOBNEHUe

B cuctemHom okHe OkHa/O npoepamme oTOOpaxXaloTcs yCTaHOBMNEHHbIE Bepcumn cpeabl [onnroH n 6ubnuorek.

CeegeHua %

O nporpamme ] O6HoBNEHNA l

Meawron 2
& Jara cbopr: 2023/10/06 12:57:41
] Pesnzna: 1716
Knrod sawmter
MocnegHue nMeHeHns:
1 |
+ polygon2 (Bepcua 1716)

paOpcUA (Bepcun 860)
paCore (eepcua 905)

paModbus (eepcua 96)
naOwenlO (Bepcna 56

i
i
i
5

NyeHsnoHHaA MHpopMaLma |

YaanuTe G3kans! 3akpbiTe

PucyHok 1.29 — OkHo O nporpamme

Bo Bknagke O6HO8J1eHUsT eCTb BO3MOXHOCTb NMPOBEPUTL U CKayaTb OGHOBMNEHUS.

Takke Npu 3anycke cpefbl, ECNN Ha cepBepe ecTb 06HoBNeHMs ans NonuroH unu 6ubnuotek, Bynet BbiBEOEHO
cooOLLeHne 06 aToMm.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

«* Bonpoc

o O&Hapy#eHbl HoBble oBHoBneHwnA. [okasaTe?

QK CTrena |

PucyHok 1.30 — CoobweHne o HannuMm o6HOBNEHUN

CeegeHna x

O nporpamme  OBHoBneHA l

OBroenennn Bunuorer gna OC: Windows, Linux Osen npowumeka 2.x

|— MNokasbiBate TECTOBEIE BEPCHA

[ Mokaseisate cTapbie Bepcum

Cepeep |pa.ru COEANHEHME YCTaHoBNEHD  [ogKounTE

JoctynHele oBHoenenna  Sat Oct 21 18:58:19 2023 Mpoeeputs
1 |

=t Monureon 2 (Bepcna 1716)
1720
= paCore (eepecua 903)
90% (Linux Oeed npowneka 2.x)
909 (Windows)
=t paOpcUA (sepcua 260)
907 (Linux Oeed npowneka 2.x)
907 (Windows)
paCwenlO (eepcna 36)
paMedbus (eepcun 96)

Komanaa gna pacnaKoBKu:E data unzip | Tzip | Coxpanute |

Yerawosars | | 1

Yaanute Gakanel 3akpeiTe

PucyHok 1.31 — OkHo O6HOBRNEHUA

A‘Eﬂy %ﬁaﬂgskm obHoBNeHMN ans cpedbl U GUbnMoTek HeobXoaANMO UMETL AOCTYN K CETU NIHTEPHET.
[ns yctaHoBKM nocnegHnx Bepcuin cpeabl 1 bubnmoTtek cneayer:
1. YbeouTbCs, YTO COEAMHEHUE C CEPBEPOM pa.ru YCTaHOBIEHO, HAaXaB KHOMKY MModkoqums.
2. Haxartb Ha kHonky lIpoeepums. B okHe nosaBATCA Bepcun cpeabl u GubnuoTek, AOCTYMHbIE ANSA YCTAHOBKM.
3. KHomnkamwu cHM3y BbIGpaTb pacnakoBLUUK Unzip nnv 7zip n HaxaTts CoxpaHums.
4. Haxatb YemaHosums.

Onsa ycraHoBkn o6HOBneHwun cpega 6yger nepesanyweHa. [losBUTCA OKHO MpedynpexaeHus O 3aKkpbiTum
nporpammei.

] F HFE,.EI,'_',"I'IF]EMEHHE

| CkauneaHne ocBHosneHWiA 3asepwero. [Noawrod 2 ByaeT aBTOMATHYECKK 3J3KPBIT
. M OTEPBIT CHOEA NOCE YCTaHOBKM,

QK CTrena

PucyHok 1.32 — lMpeaynpexaeHue o 3aKpbITUU NporpaMmmbl

Mocne 3aBeplleHUs YCTAHOBKM OGHOBMEHUA cpeda CHOBa OTKPOETcs M B OkHe O npozpamme OToGpassTcs
rnocreaHve yCTaHOBMEHHbIE BEPCUM cpeabl U BUBnmoTex.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

CeeaeHna x

O nporpamme ] (O6HoeNEHNA l

Monwron 2
Jata cBopra: 2023/10/11 12:3%:26
] Pegnzna: 1720

Knrou sawmten

HDCﬂEﬂ,HME W3MEHEHWAD

1

peolygon (sepena 1720)
paCpcUA (Beponna 307)
paCore (sepcna 909)
paMedbus (sepcna 56)
palwenlQ (Bepcwna 56)

¥ [F-F-

NueHzoHHEA MHGopMaLMa |

¥aanuTe B3akankl 3akpeiTe

PucyHok 1.33 — YcnewHasa yctaHoBKa 06HOBNeHUN

BHMMAHUE
A Ecnu yctaHoBka 06HOBNEHWUI BepCcUin cpeabl 1 OMOnnMoTek He NponsoLuna, cneayet NnponucaTb NOsHbINA NyTb

K dhaiiny pacnakoBLuvka B okHe KomaHOa dns pacnakoeku (Hanpumep, "C:\Program Files (x86)\7-Zip\7z.
exe").

NPUMMEYAHUE . .
|I| Mpn BO3HNMKHOBEHMM OpYrux Npobrem ¢ ycTaHOBKOM OOHOBIEHWUI cpeabl 1 OMOnuoTek criegyet obpaTnTbes
Ha NOYTY TEXHUYECKOWN Noaaepku support@owen.ru

1.8 KoHTponb Bepcuun

TeKyLLI,yI'O BEepCU0 3anyLweHHOro npoekra MOoXHO NOCMOTPETb BO BCribiBawLWeM TynTtune npu HaseaeHNUU MbllbIO
Ha Mmoaynb.

1
&
= E’ MNpoexT H

+ SE project1 e

- % Bubnamot| MasHtudukatop: {5d0622db-d094-4783-b062-5712c5094809} (OK)
Bepcua npoekta: 267 (OK)

Jata tpancnaume: 04.04.2024 16:13:18
MonkzoeaTens:
Wmaa Mk:

L
PucyHok 1.34 — Tyntun ¢ uHdopmaumen o mogyne

Tarke TeKyLLy BEPCUIO 3amnyLLEeHHOro NpoeKkTa MOXHO MOCMOTPEThL B Web-koHMrypatope KOHTposnnepa B pasaene
TJ1K/UHgpopmayusi.

A BHUMAHUE

[nsa o6bHoBNeHMs MHpopmaumm o 3anyLeHHOM NpoekTe B web-KOHMrypaTtope KOHTponnepa B pa3gerne
TJ1IK/UHgpopmayus B npoekTe AomkeH 6biTb ob6aBneH 6ok OwenHWIinfo n3 6nbnuotekm paOwenlO.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

CUIBI:H

CocTosAHME P plc21@rk_12 polygon

Tema b
Cucrema Mudopmanmm o NpUnoXKeHun
MNK -

WHdopmauma
WHdopmauma
Bepcua 409

Mpunoxerme Monbsosatenn

3arpysku Wms npoekTa  plel
Cny»6bl P Bpema komnunaynm  04.04.2024 11:43:05

Bpems 3anycka 07.05.2024 08:11:23
CeTb b

[eAcTylolme NuLeH3umn
CratucTuka b OrpaHuyeHHbIe Mo BpeMeHN nuueHann  paCore(975), paOpcUA(910), paControls(941), paSync(45), paOwenl0(102), paModbus(105)

BbIATH
PucyHok 1.35 — UHcbopmaLma o 3anyleHHoun nporpamme B web-koHdurypatope

B dbaitne versions. txt B nanke, kyaa TpaHCNUPYETCS NPOEKT, MOXXHO MONy4YMTb MHPOPMaLMIO O BEPCUUN NMPOEKTa U
ncnonb3yemMbix B HeM BUBNMoTeK.

.! versions — baokHoT

Dain [lpaeka ®Qopmar Bug  Cnpasxa

hnuy_pruj {1a324dc5-2c1c-4e97-9deb-a5bl2fd66bcl} db9l
Module nowy proj

Build 87.18.2823 21:59:86

IDE 16594 2823/89/21 19:35:11

Key Bx@

Library lib paCore - db3656,src985 2823/89/14 13:58:11
Library 1lib paOpcUA - dbl96,src868 2823/84/11 18:53:52

Ctp 1, ctné 1 100%  Windows (CRLF) UTF-&

PucyHok 1.36 — ®awnn versions.txt

Ecnu Bepcust npoekTa B Cpefe 1 Ha KOHTPOMJiepe He COBMagatoT, TO NpU 3anycke oTragynka MKoHKa mogyns oyoet
oTobpaxaTbCs C NnpegynpexaaroLmm 3Hakom. [pn HaBegeHMN Ha HEro MblL b0 NOSIBUTCS TyNTuN € MHdopMauuen o
npenynpexaeHun.

= gﬁ project1

+ @ Ta MNpeaynpexaeHue
Ay WMaeHtudumkatop: {3769436f-dba8-4d42-8856-9f705381e12f} (OK)
+ @
Fe Bepcwa npoexta: 729 (ycTapeewas, Tekywas 730)
+ ﬁ project flata TpaHcnaumm: 16.05.2024 17:09:27

% EvBmoTeK Monez0BaTENk:
nam MK:

PucyHok 1.37 — lNpeaynpexaeHue o HecoBnageHUM BEpPCUA NPoOeKTa
Mpun HaxaTtum MKM Ha 3anyweHHOM mogyrne B AepeBe U Bbibope B OTKpbIBLIEMCS MeHK [Tokazamb ece B OkHe

TpaHcnsuMn (cucteMHoe OKHO [lporpecc) MOXHO yBMAETb AaHHble MO BepcusiM OMOnmoTek, ucnonb3yembiX B
npoekre.
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1 3HaKoMCTBO CO cpeaol pa3paboTku

= }E MpoekT
= S'EW

w2

Ll | |’
: b L) CBpoCHTh BLE

77 [ OcTaHoBWTE

AT
- Mokazate BCe

PucyHok 1.38 — NokasaTb Bce

Tpancnauma n

L1 OTMEHA

18:13:03: Onepauwa zagepweHa. MNpowno epemery: 00:06 ﬂ

REAERE3anpoc sepanii 6ubnotex]

1&14:19: paCore [db3717, sred20 20231117 16:46:38)

1&14:19: paCpclA (db261, src07 202310411 14:15:58)

18:14:1%: 3anpoC U3 NoVY_proj

12:14:1%: 3anpoc 13 novy_proj.Tanmep. Timer

18:14:1% Janpoc W3 novy_proj.fod.Debug

1&14:1%: OK

18:14:20: BeinonHAeTCA 3arpyska Tabauubl...

12:14:20: Zarpyska TabnWUbl 3aEepLUeHa j
-

OYNCTHTE

PucyHok 1.39 — UHcdbopmauumsa o Bepcusx 6ubnuorex

1.9 O6cnyxunBaHue

Mpn paboTe B cpepe paspaboTku, TpaHCNSAUUKM NporpamMmbl BO3MOXHbLI MOSIBNEHMsS1 olwMGOK. B Takom cnydae
nporpaMma BbIBeAET Npeaynpexaatoiee coobLieHne 1 NpeanoxnT oTnpaesntb coobLueHne 06 owmnbke.

o BHyTpeHHAA ownbka

BryTpenHAn owwbra: Ownbea TpadcnAumy, obpatmTece K pazpaboTyviy ana
BEIACHEHWA MPHUYKH,

OTnpasnTe OTmena

PucyHok 1.40 — Owmnbka TpaHcnsauumn

Mpn BbIGOpe Omnpasume nor ownbkM N cam NpoekT OyayT noaroToBneHbl B BbIOpaHHOW nanke Ha Aucke Ans
oTnpaBkn paspaboTymkam. [aHHble dannbl cregyeT HanpaBuTb Ha NodTy support@owen. ru B BUAE apxueBa C
noapobHbIM onucaHvem npobnemsl.

Mpn BoIGOpe OmMeHa OKHO OyaeT 3akpbiTo. VMIHdopmaumio No owmnbKkam MOXHO CaMOCTOATENbHO MOCMOTPETL B
okHe [Mporpecc. Owmnbkn B TEKCTE BblAeNeHbl KpaCHbIM LWPUETOM.

MNepemeLleHne No owmnbKam MOXKHO OCYLLIECTBATL C MOMOLLbIO KHOMOK BBepx n BHus.

Tpancnauyma x

0% Otmexa
u_main.cpp ﬂ OYNCTHTE

16:42:22: In file included from Debug_10.cpp:296: CumBu
Debug_10.hpp:57:25: error: expected primary-expression before "%’ token

57 | uint32_t b79_m_config = %; Beepx
A

|
Debug_10.hpp:57T:26: erron: expected primary-expression before *)" token 1 BHuz
57 |uint32_t b79_m_config = %;

]

PucyHok 1.41 — OkHo lNMporpecc npu ownbke TpaHCNALUMU
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2 Obwue cBegeHus o cpege

2 O6wume cBegeHUusA o cpeae
2.1 MNpoekT

OpHononb3oBaTenbckuin NpoekT B [NonuroH npeacraensiet cobon gann ¢ pacwmpeHuem .pl2. B Hem xpaHuTcs Bce
coOepXvMoe MpoeKTa 3a WCKITIYEHNEM OOMONHUTENbHBIX (halnoB, KOTOpble MOrYT UCMONb30BaThbCs, HanpuMmep,
npy co3gaHuy Monb30BaTENbCKOrO COCTABHOro 6noka Ha C + +. dannbl NPOEKTOB MOXHO KOMMPOBAaTb U TaKnMm
obpasom nepepgasatbh ApyryM paspaboTtynkam. Kaxabll NpoekT pekoMeHAyeTcs pa3Mellatb B OTAEeNbHOW narke,
MOCKOJbKY BHYTPY Hee cpefa pa3paboTku co3gaeT BpeMeHHble dhainbl Npy TPaHCAAUUM U Konum npoekTa (6akanbl).

|_|pVI penakTupoBaHM nNpoeKkTa BCce M3AMEHEHUA NMPOUCXOOAT B NaMATU, @ B cba|7|n 3anncbiBalOTCA NpU COXpaHEHUN

komaHgon CoxpaHumb @ B NaHeNM MHCTPYMEHTOB uUnu kombuHaumen knasuw Ctrl + s. MNMocnegHue 10 gencteui

MOXHO OTMEHWUTb KOMaHao OmmeHUMb ) unn kombuHauuen knasmw Ctrl + z He3aBUCMMO OT TOro Gbin nn
COXpaHeH NPOEKT Ha AUCK UMK HET.

ABTOMaTM4YeCcKoe COXpaHeHuMe NpoeKTa MO YMOSYaHWIO MPOM3BOAWTCA Kaxable 5 MUHYT. [lepuoa coxpaHeHus
NpoeKTa MOXHO U3MeHUTb B MeHto OkpaH/HacTponku (mpu yctaHoBke 0 aBTOCOXpaHEHWs MPOU3BOANTLCS He OyayT).
Mpn kaXxaom CoXpaHeHWM Ha AUCK CO34aeTCH Konusi NpoekTa (63akan) ¢ TakuM xe MMeHeM nitoc cyddurKe ¢ AaTon u
BPEMEHEM COXpaHeHWUs.

O co3gaHnn MHOrononb30BaTENbCKOro NnpoeKTa CM. B pasaerne 8.5.

2.2 CTpyKkTypa npoekKTa

MpoekT B cpeae pa3paboTku MNonuroH uMeeT nepapxu4eckyto CTPYKTYpy, KOTOPYH MOXHO YBUAETb B NPeACTaBneHnn
Hepeeso. Y3nbl gepeBa MoryT ObiTb pasHbiX TUMOB. OCHOBHOW Y3€rn C TOYKM 3PEHUSt CO34aHMSI Mporpammbl Anst
KoHTponnepa — Modynb.

B ceonctBax Mogyns 3agaloTcs MnapameTpbl MOAKIMIYEHMS K KOHTponnepy. BHyTpu mogyns pacnonaratoTcs
rpacomyeckas CTpyKTypa anropMTMOB M HACTPOMKU ONS KOHTPOmfepa, U3 mMoayns TPaHCIMPYeTCs UCMOMHAEMbIN
dann.

MpoeKT MOXeT cofepkaTb HECKONbKO MOgYNeEN.

BHyTpeHHsisi CTPYKTYpa Moayns kecTko onpegeneHa: Modyns > Mecmo pa6bomsi > [lpoz2pamma > CmpaHuuya >
®YHKUUOHaNbHbIU 6JI0K.
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2 Obwue cBeneHuns o cpeae

J_”E — = ||,ﬂ,epeao jlmnu_demo j Ay “J A0 E@‘

- Elg Mpoexr
D = mnu_demo MOOyb

B @ Talimep niecTo paboTsl

EI g In NporpammMma

= D 13kpan CTpaHKLa

B D b42 dyHELMOHANBHBIA BAoK
B @ EXOAbI

Komanaa: H1 Seto (10)
Komanga: H1 Pyun (1)
Komanaa: H1 Ormien (12)
Komanaa: H1 OcHoeHol (13)
I'CHomca (4

- @ BbIX Okl

Komanaa: H1 Asto (o)
Komanga: H1 Pyun (01)
Komanaa: H1 Oten (o02)

Komanga: H1 OcHoenon (03]

AV

MWLM DE[-® 6

AOQOQ]

Komanga: H1 Pezepenbiid (o)

T T T T g g
BB E B BB

J
J
J
J
J
J
U

bd2

2 Hacockl, gaeneHune

;
;
w2 Model
E

w- [ J don mecto paboTel

- [ 3xpar pasgen
[+]- % BubBnuoTtekn

PucyHok 2.1 — CTpyKTypa npoekra

Mecmo pa6ombl Xapaktepusyet crnocob BbINOMHEHMSI HAXOASLUMXCA B HEM nporpamm, T. €. NOTOK, B KOTOPOM
nporpamMmmbl 6y,D,yT BbIMOJTHATbLCA.

MO koHTponnepa GopMUPyeTCs TakuM 0BPa3oM, YTO BbIMOMHEHNE KaXO0ro (PyHKUMOHAMNLHOMO Groka BO3MOXHO B
OZHOM W3 YeTbIpexX NOTOKOB:

mMecTo paboTbl Talimep (TaiMepHOe NpepbiBaHWE);
mMecTo paboTbl Beod-ebieod (TaliMepHoe NpepbiBaHKE);
MecTo paboTbl @oH (POHOBLIN NOTOK);

mecTo paboTbl [Tomok (OHOBbIN NOTOK).
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2 Obwue cBegeHus o cpege

YacTb anroputMa, NoOMeLleHHas B TalMepHOM NpepbiBaHUK, BCeraa BbIMOSIHAETCH B PEXMME pearnbHOro BpeMeH ¢
3a4aHHON NEepUOAMYHOCTLIO (MEPUOAMYHOCTL 3a4aeTCs CBOMCTBOM MecTa paboTel TaliMepHbIU MpOMEeXymok) —
3TO MOTOK C CaMbIM BbICOKUM MPUOPUTETOM.

HeobxoamMmo conamepsaTbe pa3aMep nporpaMm (KonmyecTBO (PyHKLUMOHaNbHbIX BNOKOB), HaxogdLWwmuxcs B TaiMepe, co
BpeMeHeM TanMepHoro uukna. [Npu HegoCcTaTo4HOM WHTepBane TauMepHOro UMKra, BO3MOXHO BO3HUKHOBEHWE
ownbkn BpemeHn wucnonHeHns — Time Out. [JaHHas owwubka noenedveT 3a cobOM OCTaHOBKY MpoOrpaMmbl
(oTcnexuBaTb peanbHOe BPeEMS BbINOMHEHMS MOXHO C NOMOLLbIO hyHKUMOHaneHoro 6rioka Sysinfo).

CywiecTByoT DyHKLUMOHarbHbIE OMOKW, Takue Kak fornyeckne Tammepbl, KOTopble LenecoobpasHo nomMeluaTb
Tonbko B Talimep.

®oHOBLIN NOTOK NpefcTaBnsaeT cobon GeCKOHEYHbIN LMK, KOTOPbI BbINOSHAETCA ¢ 6onee HU3KMM NPUOpUTETOM B
OCTaBLUeecs OT TalMepHOro noToka BpemdA. B doH Heobxoammo nomewiate GMOKUM HEKPUTUYHBbIE KO BPEMEHMU
WCMOSTHEHMWS U HE NPUBSA3AHHbIE K BHELLUHUM CODLITUSIM.

BonbwunHcTBO Gnokos, obecneynBatomx obMeH No MHTepdericam, OCyLLEeCTBNSAOWMNX 3annucb B dannsl U T. M.,
LenecoobpasHo NomeLLaTh TONbKO B POH.

NPUMEYAHUE .
Mo ymon4yaHuio B npoekTe AobasneHo ABa MecTa paboThi: Talimep u @oH. O co3gaHumn AONONHUTENBHbIX

NOTOKOB CM. pa3aen 4.2.

A

), Bpema, mc

|:| Taimep, 20 mc Beog-esieon, 30 mc D PoH
PucyHok 2.2 — lnarpamma BbINOSTHEHUSA NOTOKOB

I'lpoepamma — 3TO OTHOCUTENBHO He3aBMCMada anropuTMmyeckaa 3agada nunm rpynna oaHOTUNHbIX 3a4au.

Pagu npocToTbl ganbHenwen NoaaepXkn npoekta crnedyeT usberatb AByX KpalHOCTEN: Marioro Ymcna CrmvLiKoM
ONVHHBIX Nporpamm (T.e. ¢ 60MbLLNUM YUCNIOM CTPaHWLL) U CIIMLLIKOM BOMNbLIOro YMcna KOPOTKUX MPOrpamMm.

Mma nporpaMmbl JOMKHO COCTOATb TOMBbKO U3 CMMBOSOB NaTUHCKOro andasuTa U HWXKHEro nogvyepknBaHus «_»,
MOCKOSIbKY 3TO MMS NPWU TpaHCNsUMM onpeaensieT umsi dpanna UCxodHbiX TEKCTOB U 06bekTHOro charnna. BaxHo
JaBaTb nporpaMMamMm OCMbICNEHHbIE MMeHa, 4Tobbl BMOCNeAcTBMM 6biNO NpoLle MOHATb WX Ha3HayeHue.
XKenatenbHo Bcerga npyceanBath pasHble NOPSAKOBbIE HOMepa BbINONHEHWUS NporpaMMam OfHOro NoToKa.

Ona ypobcTBa npocMoTpa nporpammbl  pasduTel Ha CmpaHuybl. KonvyecTBo CTpaHul, —onpedensiercs
nosrb3oBaTenem.

CTpaHMLI,a, B CBOKO o4epenb, coaepXxnT ¢kauu0Ha.anble 6J10KU, cOeANHEHHbIE mMexay coboli cBA3sMM.

2.3 NoToK gaHHbIX

I'Iporpamma, nony4yaemasd rnocrie TpaHcnaunun, UMeeT OBYXNOTOYHYO CTPYKTYpPY U CTOpO)KeBOI;I Ta|7lmep.

Mpun cosgaHumn anroputma yHKUMOHanMbHbIe 6rokn MoryT 6biTb pasmeLyeHbl Moo B oHOBOM, NGO B TaMEPHOM
notoke. [ins atoro 6nok cosgaercs B onpeaeneHHom Mecme pabomsi.

MopsgoK BbINONHEHUS anropuTMa BHYTpM NOTOKA onpenenseTcs cnegyroLwmnm obpasom:
1. Tlopsigok BbINOMHEHUs nporpaMmebl (cBoictBo Homep);
2. Howmep ctpaHuupl (cBonctso Homep);
3. Topsgok BbINonHeHUs 6roka Ha cTpaHuue (cBoncTeo Mopssdok).

Ecnn 6nokn Ha ogHom CTpaHunue nmerT OAVHaKOBbIN nopAAoK BbIMOJTHEHUA, TO UX O4YepeaHOCTb onpeaendeTca
nonoxeHvem 6rnoka Ha CTpaHuue — crneBa HanpaBo, CBEpPXYy BHUS. Bo nsbexxaHne norn4yecknx owmnbokK, BbI3BaAHHbLIX
nepemMeLlleHnem Gnokos, pekomMmeHayeTCcA BcCerga 3adaBaTb pa3Hble NopAdKM  BbINONIHEHUA O5A Gnokos,
pacnonoXXeHHbIX Ha ofHoun CTpaHuue.
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2 Obwue cBeneHuns o cpeae

MoToK OaHHBbIX OCYLLECTBNSETCH MCKMHOYUTENBHO 3a CHET MPOBEAEHWSI CBSA3EW Mexdy BXOo4amMu U BbIXO4aMM
hbyHKLMOHANbHbIX 6rOKOB.

Cépoc
TaiimepHoe
npepbiBaHWe
MHUUManu3aunsa
YTeHne BxoOoB

Mpouecc peansHoro
BPEMEHM

CTopoxeBoi
Tanmep

3annckb BbIXo4oB

MOHOBLIE g
Nnpouecchl ':g;ﬁﬁ::ﬂ
npoueccopa

MpuknagHas nporpamma

PucyHok 2.3 — [MoTok AaHHbIX

2.4 CtpaHuua
Insa ynobcrea npencraenexus lNMpozpamma penvtcs Ha CmpaHuubl.

CTtpaHuua umeet nopsakoBbIi HOMep (CBONCTBO Homep), KOTOPbIV BIUSET Ha NOPSAAOK BbINONHEHUS BNOKOB (MOTOK
OaHHbIX) 1 MOXET MMeTb Apyrue ceoncTea (Kommenmapuu, Pasmep nucma).

CTpaHnubl MOXHO KOMMPOBAaTb, MEPEeHOCUTb B APYrylo NporpaMMy W yaansaTb (COOTBETCTBYKOLUME KOMaHAbl
BbIGUPAIOTCSA B KOHTEKCTHOM MEHIO NPU NepeTackMBaHum CTpaHuLbl B Aepese). MNpy yaaneHun cTpaHuubl Bce 6roku,
HaxopsLMecst Ha Hel, Takxke yaansioTcs.

B pepeBe npoekta cTpaHuua oTobpakaeTcs CoO CBOMM HOMEPOM W Ha3BaHWeM, KOTOpoe 3aJaeTcd B CBOWCTBE
Kommenmapuu.

padhmnuecku cTpaHmLa NpeacTaBnNaeTcsa B BUAe AByx obnacTten:

1. Pa6oyasi o651acmb coaepXuT pyHKUMOHarbHbIe 6roku. Bce MaHnnynaumm ¢ doyHKLMOHaNbHbIMKU Griokamm
(nepemMelleHue, cosgaHne, yaaneHue, KONMpoBaHue, NPoBEAEHNE CBSI3ei) NpoBOAATCS 34eck. KomaHabl
penakTMpoBaHUA AOCTYMHbI U3 KOHTEKCTHOIO MeHIo BIIOKOB U NYCTOro NpocTpaHcTBa CTpaHuLbl (Mo
HaXkaTWH NPaBoW KHOMKM MbILLN).

2. Mons — obnacTtb, cogepxallast UHpopMaumo 0 BXoAax U Bbixogax 6rokoB, HaXo4saLWMXCs Ha Jpyrux
CTpaHuLax, CBA3aHHbIX C BXO4amMM 1 BbIXoAamu OrIoKOB JaHHOW CTpaHULbI.
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2 Obwue cBeneHuns o cpeae

ba2 L pabouas obnacte none
TransEit
Komanga HL Asto O o |b b | o0 — tomanga: H1 A I'r'u demo. Taiueplogic 3 b52s I
Komarwaa: HL Pysw 0 |11 |b b | ol F—FKomauna: Hi Pygs minu_demo Taiaeplogic 3 b52 = I
komawga: H1Omm 0 12 |b b | 02 F— Homawga: H1 OTen mnu_demo Taiueplogc 385561 i
Komasas: HlOcwossol 0 —{I13 |b b | o3 |—Homawas: H1 Cowoewol ——————— minu_demo. Taduep Logic 3 bAE2 r
kuwonie 0 14 |b b | o4 —komawns: H Pezepevpil ——M8M8MMMM minu_demo. Tadiuep Logic 3 141560
baz 1
TransBit
o i |b b | o0 — Homawga: HZ Asm minu_dema. Tadiue plogic 4 b
o =1 b | ol —Homasna: HZ Py<s i _de mes Taidue p
o 12 |b b | 02 — Homawga: HZ OTHA I'r'u e o Tade
o 13 |b b | o3 | Homawga: manu_demio. Taiuep
o -4 |b b | 04— komawga: H2 Peze pex pit —————— minu_dema. Taiuep
baz 1
TransBit
komawga: N& asto 0 {0 |b b | ob |— Homawga: minu_demo. Tadueplogic9 b2 s I
Komawga: Na Py4k 0 11 |b b | ol — Homawga: minu_dema. Taiueplogic 9 b52 s 1
Komawga: naom 0 12 |b b | 02 — tomanga: minu_demes. Taiweplogic 965581 )

PucyHok 2.4 — CTpaHuua
Bxog vnu Bbixoa Ha none obo3Havaetcs crnegyowmum obpasom:

HOMep nm4
MecCcToOo paGOTbI CTpaHWLbl BXO}J,B./BI:IXOD,B.

L L L
M.T.Programm.1l.add.q

T | 1

Mmogynib MMa NporpamMmel uMa 610Ka

PucyHok 2.5 — O6o3Ha4yeHMe Bxoga/BbixoAa Ha nose cTpaHulbl

[lns Toro 4to6bl OLICTPO HANTU BXOA UM BbIXOA, YKa3aHHbIA Ha none, cneayeT LWerNKHYyTb No HEMY JIEBOW KHOMKOW
MbILM (AN NpaBoro Nons MoXeT NoHagobuTbcs BbiOpaTh OAMH M3 BXOAOB M3 cnucka). [locne aToro B Tekyllem
pabo4eM OKHe NOSIBUTCS CTpaHuLa, KOTOPOW NPUHAANEXNT AaHHbIA BXOS UMW BbIXOA.

Pasmep cTpaHuubl MOXHO MOMEHSATHL MpPX MOMOLUM CBOWCTBa Pa3mep siucma, OfHaKo crefyeT YuYuTbiBaTb, YTO
crnvuwkom Bonbluas cTpaHuLa, Ha KOTOPOW pasMeLLeHO MHOMO BrTOKOB, MOXET [0Mro OTKPbIBATLCS.

MacLTtab kaxgowm OTKPbITOM CTpaHULbl MOXHO MEHSATb MPX MOMOLLU Koreca MbIwun npu Haxatom Ctrl. MacwTab
OTKPbITbIX CTPaHUL, MEHSIETC OTHOCMTENbHO obwero macwTaba BCero MNpPUITOXEHWS, KOTOPbIA 3agaeTcs
komouHaunsamu Ctrl + n Ctrl -,

Onsa nepemelleHns Mo CTPaHWLE MOXHO UCMOMb30BaTh MOM3YHKW CripaBa — NepeMeLleHne BBEPX-BHU3 U CHU3Y —
BreBO-BNpaBo. Takke MOXHO UCMOMb30BaTh KOMECO MbllUM — nepemeLleHne BBepx-BHu3 u Shift + koneco mbiwm —
nepemelleHre BNeBo-Brnpaso.

2.5 OyHKUMOHanNbHbIN GIIOK

®yHKUUOHaNbHbIU 6710K NPpefcTaBnsieT U3 cebs anemeHTapHkIn anroputm. MNporpamma B cpeae MonuroH coctonT
TONBKO U3 hYHKLMOHAbHbIX ONTOKOB, BXOAbI U BbIXOAb! KOTOPbIX CBA3aHbI MeXAy cOOO0N CBA3SIMMU.

Tunbl pyHKUMOHaNBHBLIX BNOKOB onucaHbl B Bubnuotekax (dannel ¢ pacwmpervem .112) n peanusoBaHbl kKak kKnacchbl
C++. MlHdopmauuio o paboTte 6rioka MOXXHO NOMy4YnTb U3 cnpaBku BubnunoTtekn, Bbiaenme 6ok n Haxxae F1.

padmnueckoe oTobpakeHne yHKUMOHanNbHOro 6roka Ha cTpaHuue HeceT WHgopmaumo 06 ero CBOMCTBax
CBOWCTBaXx ero BXoAoB U BbIXOO0B.
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2 Obwue cBeneHuns o cpeae

uMa 6nokKa
TN 6noKa NOPSAAOK BbINONHEHUS
CBA3WN — | |
| — 1] LN I+
CHC J|C ]
| 1l | KOMMEHTapum
I - CHO ] UMS BbIXOAA
| | run ssxona
kommentapum | [ 41| ]
L I|C ]
cessn———[__J|[_]
I;l'l |
()
KOHCTaHTa L Tun exopa
L— uma Bxopa

PucyHok 2.6 — MNpeacraBneHne yHKUMOHaANbLHOro 6rioka Ha cTpaHuue

Tabnuua 2.1 — OCHOBHbIe CBOUCTBa PYHKLMOHANLHOIO 6510Ka U ero BXoA40B/BbIXO40B

CBOWCTBO OnucaHue

Ums 6noka | Jliobas cTpoka, yaobHasi ons HaBuraumm no nNpoekTy

lMopsidok MonoxuTeneHoOe Lenoe Yvicno, xapakTepumayoLee NopsagoK BbIMONHeHMs Bioka Ha cTpaHuue

8bInoJiHeHus | (MOTOK AaHHbIX), ANst KOPPEKTHOIO BbIMOSIHEHWS NPOrpaMMbl PEKOMEHAYETCSI HE UCMONb30BaTh
OfMHaKOoBbIe MOPSAAKM BbINONHEHNUS Ans 6y10KOB Ha OOHOWN CTpaHuLe

Tun 6noka MmMst Tna gyHKLMOHanbHoro 6rnoka, Tun 6noka BeibnpaeTcst npu co3gaHnm 1 He MOXET BbITb
M3MeHeH B npouecce paboThbl

Ums exoda | CTtpoka, yHMKanbHasa Ans gaHHoro Tuna 6rnoka (MOXeT cogepkaTb YACHO — MHOEKC B MaccuBe, B
criyyae LMKIMYeCcKnx BXOA0B)

Tun exoda CokpalleHHoe MMs TMna AaHHbIX BXxoaa

KoHcmaHnma | BbipaxeHue, (oopmaT KOTOPOro 3aBMCUT OT TUMa BXoda, KOHCTaHTa 3afaeTcs Ha BXoae, He

CBSI3aHHOM HU C KaKUM BbIXOO4OM U1 ONpeaensieT, B 3TOM Cryvae, 3HayeHne Bxoda npu BbIMNOMTHEHUN
nporpammel. MonNuroH He orpaHM4YMBaEeT BO3MOXHbIE (POpMaThl KOHCTaHT. Ecnn koHcTaHTa Byaet
3ajaHa HenpaBunbHO (Hanpumep, Ha Bxog Tvna flt (float) 6yner 3agaHa cTpokoBas KOHCTaHTa
"s"), Ipu TpaHCNAUMM BO3HMKHET ownbka

Nms ebixo0da

CTpOKa, YHUKanbHaa ana gaHHoro tmna oroka (MO)KeT coaepiKaTtb Yncno — HOekc B Maccuee, B
cny4dae UMKInn4yeckmnx BbIXO,EI,OB)

Tun ebixoda

COKpaLLleHHOG nM4a Tna gaHHbIX BbiXoaa

Cessu Casi3n Mexay Bxogamu v BbiIxogamu 6roKOB Ha O4HOW CTpaHuLe Unm mexay 6nokamu,
pPacnonoXeHHbIX Ha pasHbIX CTpaHULaX

KommeHma- | KommeHTapum, oTHOCALMECH K BXxogam/BbixodaM. KoMmeHTapum oTobpakaloTcs B AepeBe

puu npoekTa
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2 Obwue cBeneHuns o cpeae

CeolicTBa Grnoka n ero BxogoB/BbIXOAOB MOXHO MeHsSITb B OkHe CBOWCTBa. Kpome 3TOro, And N3MeHeHna NMeEHMN,
nopagka BbIMONMHEHUA, KOHCTAHT Ha BXoAaxXx W KOMMEHTapueB [OOCTartOvHO [AOBaXdbl HaXaTb MbILLKOW Ha
COOTBETCTBYHOLLEM NapameTpe onoka B npeacraBneHnn CmpaHuua 1N BBECTN HOBOE 3HA4YEHNE.

2.5.1 Bxopgbl

Bxogpbl yHKUMOHaNbHOro 6roka MoryT GbITh CriegyoLwmnx TUMOB:

1. Huknudeckue — BXoAbl, KONTIMYECTBO KOTOPbIX MOXET ObITb NepeMeHHbIM. Bxoabl 406aBnA0TCA KOMaHAoM
Co30amb B KOHTEKCTHOM MeEHI0 Broka.

2. Yuknu4yeckue e2pynnbi — BXxoabl, 00beANHEHHbIE B IPYNMbl, KOTMYECTBO KOTOPbIX MOXET GbiTh
nepemMeHHbIM (aHaNoTMYHO LIMKIIMYEeCKMM Bxogdam). [pynna CoOTBETCTBYET CTPYKType B C++.

3. HGL{UKHU‘IGCKUE — BXOAbl, KOJNTM4ECTBO KOTOPbLIX HE MOXET ObITb U3MEHEHO 1 onpeaendeTca
NUCKIMKOYUTENBbHO TUMOM (byHKLI,VIOHaﬂbHOI'O onoka.

bg2 15
SaverEx
0 —rst |b s40 | next |-
bS6 20 " fnm | s40 il6| enb
Add 0 qwr |b i16| sts|-
0o —fo [flt flt| sum |~ ul6 (good |-
0 -f1 fit uls | bad}|-
o —f2 |[fit ulg| rej
0o —f3 |[flt 1] int [any any| o0
UMHnMYeckne § 0 —f4 fit LUMRNKHECKIA Al typ0 |enm
BXOObI 0 —fs fit rpynna 0 —ini0 |flt
0 —fe [flt 0 inl |any any| ol
o —f7 |[flt Al typl | enm
0o —f8 fit 0 —inil |flt
0 -f9 flt 0 in2 |any any| o2
Al typ2 | enm
0 —ini2 |flt

PucyHok 2.7 — Tunbl BxogoB ®b

[0 OTHOLLEHWNIO K BO3MOXHOCTU MPOBEAEHMS CBSI3W BXOAbl OENATCS Ha cneayrolime Tunbl (3agaeTcd CBONCTBOM
Bxoaa Tun cesizell):

1. O6bIYHbIl 8X00 — BXO[, HA KOTOPOM MOXET ObITb 3a4aHa KOHCTaHTa UnNn NpoBeaeHa cBs3b (cBoncTeo Tun
ceszel = 0).

2. KoHcmaHmHbIii 8x00 — BXof, Ha KOTOPOM [OIMKHa ObITb 3aaHa KOHCTaHTa M He MOXET ObITb NpoBedeHa
cBsa3b (Tun ceszel =1).

3. Heo6s13amenbHbIlU 8X00 — BXO, HA KOTOPbIA MOXET (Heobs3aTenbHO) ObITb NPOBEAEHA CBSA3b U HE MOXET
ObITb 3aaHa KoHcTaHTa. [py OTCyTCTBMM CBSI3U BXOA HE UCTONb3yeTCs B NporpamMme. [JaHHbIN BXoa
0b6bI4HO 0603HaYaeTca cuMBOoOM # B Nore KOHCTaHT U UMeeT CBoOWCTBO Tun cessel = 2.

4. 0O6s13amenbHbIl 8X00 — BXO[, HA KOTOPbIA A0MKHa ObITb NPOBeAeHa CBS3b M HE MOXET ObITb 3agaHa
KOHCTaHTa. Ecnu Ha Bxoa AaHHOro Tuna He OyaeT npoBefeHa CBs3b, TO NPpU TpaHcnsLumm byaeT BblgaHa
owmnbka. [laHHbIN BXxog 0603Ha4YaeTcst 06bIYHO cMBONamMm ?2? B none KOHCTaHT U UMeeT CBOMCTBO Tun
cesizel = 3.

2.5.2 Bbixoabl

Bbixogpbl (byHKLI,VIOHaJ'IbHOFO 6noka MOryT ObITb OBYX TUMNOB:

1. Huknu4yeckue — BbIXOfbl, KONIMYECTBO KOTOPbLIX MOXET ObITb NepemMeHHbIM. Bbixoabl fobaBnstoTcs
KoMaHaon Co3damp B KOHTEKCTHOM MeHIo brnoka. KonnyecTBo LIMKIUYECKUX BbIXOO0B MOXET 3aBUCETb OT
Konmn4yecTBa BXOAOB: NPU U3MEHEHUN KONMYECTBA BXOAOB MEHSIETCS U KONTMYECTBO BbIXOA0B U HA00O0POT.

2. Heuuknu4yeckue — OObIYHbIE BbIXOAbl, KONMNYECTBO KOTOpPbIX HE MOXET ObITb N3MEHEHO.
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b92 15
Saverkx
0 st | b s40 | next |-
nn fnm | s40 i16| enb
o0 dAwr |b ile| sts|-
ule |good |-
ule| bad}-
ulsg| rej
0 {in0 |any any| o0
Al —typ0 | enm
0 —ini0 |fit LUMKAMYECKNE
0 -|in1 |any any| ol BBIXObI
Al typl | enm
0 —inil |flt
0 -|in2 |any any| o2
Al typ2 | enm
0 —ini2 |flt

PucyHok 2.8 — Tunbl BbixogoB ®b
2.5.3 CBasu

Ons Toro 4ytobbl nposBectn CesA3b, crnegyeT LUEenkHyTb NIEBOW KHOMKOW MbIWM Ha BXxode unu Bbixoge Pb u, He
OTnycKasi NeBYI0 KHOMKY MbllUK, NOABECTW yKasaTenb K Apyromy Bxoay wnum Bbixogy ®b. Npu otnyckaHuv nesomn
KHOMKMN MblLLIM CBA3b ByaeT npoBeaeHa.

Mpy cosgaHnm cBsI3N Mexay Grokamu, HaxoOsLWMMUCA Ha pasHbIX CTpaHMUaXx, criedyer OTKpbiTb 3TU CTpaHuLbl B
paboymx OKHax W MPOBECTU CBsi3b, MPW 3TOM Ha KaxdoW cTpaHuue OyayT npoBedeHbl CBS3W, COOTBETCTBEHHO, B
neBoe 1 NpaBoe nore.

Mpu NpoBeAeHNM CBSA3U YUUTLIBAKOTCSA TWMbl AaHHbLIX BXOA4A W BbIXOAA, W, €CMM TUMbl OKa3blBAOTCH HECOBMECTUMbI
(HeT cooTBeTCcTBYIOLLEro 6rioka npeobpasoBaHus TUMOB), BblAaeTcsa cooblleHne o6 owmnbke 1 CBA3bL He NPOBOAUTCS.
HeBO3MOXHO NPOBEAEHME CBSI3N HA KOHCTAHTHbIN BXOA,

LiBeT cBsi3el oToGpaXkaeT TUM AaHHbIX BXOAA:

*  4YepHbIl — Bynesoe;

* KpacHbIl — Lenoe;

* CUHUl — BelLLlEeCTBEHHOE;
* cepbIll — CTPOKOBOE.

MogpobHee 0 npoBeaeHnn cBsA3el CM. B pasaene 4.6.

2.6 CocTtaBHOM ONOK

YacTb anroputma, NOBTOPSOLLASACA B MPOEKTE HECKONbKO pa3, MOXeT ObiTb BblgereHa B HOBbIi CocmaeHol
pyHKYyUOHanbHbIU 6s10k. OObLIMHO 3TO yNpoLwaeT OTNagky M mMoauduKauuio 3TOW YacTu anroputma, a Takke
yMeHbLUaeT BPeMs TpaHcnsaumm npoekta. CoctaBHom 6riok npy TpaHcnauum npeepallaeTcs B Knacc.

Moapo6bHo o co3gaHum coctaBHoro 6rioka cMm. B pasaerne 8.1.
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3 UNHTepdpeiic

3 UHTepdpenc
3.1 OkHa

B MNMonwuroH cyulecTByeT ABa Buaa OKOH — OkHa npedcmaeneHu;l n CucmemMHble OKHa.

OkHa npedcmae.neHun npeaHa3Ha4veHbl AnAa peaaktmpoBaHUA U OTNAdKMU NPOEeKTa U UX HeNb3A BbIHECTU MOBEPX
OPYrnx OKOH B cpene.

CucmemMHble OKHa npefHasHadeHbl ONA paboTbl CO cpeaolt pas3paboTkuM: MNOAKMIOYEHUS K KOHTpOMmepy,
ynpaBrieHns NpoekTamu 1 GubnmoTekamu, nomcka no npoekTy u T. 4. CUCTEMHbIE OKHA MOXHO KakK BCTpauBaTb
PAOOM C OKHaMu NpPeacTaBneHns, Tak U BbIHOCUTb NOBEPX HUX.

3.1.1 OkHa npeacTaBneHus

Ta6nuua 3.1 — Tunbl OKOH NpeacTaBreHus

Twun okHa MukTo- DyHKUUNA
npeacTaBneHus rpamma
Hepeso HaBuraums no npoektam n 6nbnuotekam

CtpaHuua OTobpakeHne cTpaHuLpbl ¢ PYHKLMOHANbHBIMK Briokamm

CocrasHon 6ok OToGpakeHve cogepxaHnst cCocTaBHoro brioka

DyHKUMOHaNbHbI Mpacuueckoe oTobpaxeHve yHKLMOHaNbHOrO Grioka

6nok

Penaktop OT06paxeHne hannoB-CCbINOK Ans peaakTMpoBaHns

Tabnuua OTtobpaxeHne nHdopmaummn o pyHKUMOHANbHBIX BrIoKkax u X BXogax/Bbixodax B
TabnuyHom Buae

padpunk OT06paxeHne 3HavyeHun BXOA0B/BLIXOAOB B BUAe rpacukos

OkpaH oTnagyuka OToGparkeHne 3Ha4YeHN BXOAOB/BLIXOAOB B BUAE rpacUyecknx arieMeHTOB

H<HEQD B a8

HoBoe okHOo npeacrtaBsneHna MOXxXHo nobaBuTb cnegywwinmm cnocobamu:

1. OTkpbITb MeH0 OkHa/Hoeoe okHO, BbIGpaTh pacnonoXXeHne HOBOro OKHA OTHOCUTENBbHO OTKPbITbIX OKOH —
B OkHe Bbi6epume mecmo 93711 HO8020 OKHa 0TObpaXkaeTcsi NPSIMOYrofbHMKaMM Ceporo LiBeTa, BblopaTb
TWM HOBOTO OKHa M3 crmucka.

a® Monurod 2.1694 - [ E/Polygon2/appset.ini |

MpoekT | OgHa JkKpad

TH |F‘ MaHenn MHCTpyMeHToE  *

TH ' nu_i

PucyHok 3.1 — CosgaHne HOBOro OKHa NpeAcTaBneHus
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iz BeiGepnTe MECTO ANA HOBOTD OKHAE

mnu_demo

mnu_demo

mnu_demo

PucyHok 3.2 — BbiGop MecTa Ansi HOBOro okHa npeacTaBneHus

—

I == I

L

@ CTpaHWua

0] cCocrashoii 6nok
] a6

@? PegakTop

B Tasauua

P Tpagime

T4 IxpaH oTnaguuka

PucyHok 3.3 — BbiGop TMNa okHa npeacTaBreHusi

2. BbiGpaTb TMN HOBOro OkHa Ha naHenu lMpedcmaeneHusi, BbLIGPAThL NONOXEHWE HOBOrO OKHa OTHOCUTENBHO
OTKPbITbIX OKOH. NaHenb lMpedcmaeneHus nobaensetcs Yepes MeHo OkHa/llaHenu uHcmpymeHmos/
lpedcmaeneHus.

BB 80 ENMG

PucyHok 3.4 — NMaHens MNpepcraBneHus

3.1.1.1 MaHenn MHCTPYMEHTOB ANA paboTbl C OKHaMu NnpeacTaBleHUsA

[nsa paboTbl ¢ OkHamu NpeaCcTaBneHNs UCMONb3YIOTCS crneaytoLine NaHenu, KoTopble MOXHO 406aBUTL unu ybpats ¢
MOMOLLbIO YCTAHOBKW UNN CHATUSI donaroB B MeHo OkHa/llaHenu uHcmpymeHmoe:

1. MHcmpyMeHlTIbl — NaHeslb OCHOBHbIX MHCTPYMEHTOB 114 pa6OTbI C OKHamMu npeacrtaBrieHns.

Bwe®dMEI>IS ﬂﬁ‘

PucyHok 3.5 — lNaHenb UHCTpyMEHTbI
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3 UNHTepdpeiic

Tabnuua 3.2 — AnemeHTbl NaHenu MHCTPYMEHTbI

AnemeHT

Muktorpam-
ma

PYyHKUMA

CoxpaHumb unu Ctrl + s

COXpaHI/ITb N3MEeHEeHNA Ha CTpaHuue

Ceolicmea OTkpbITb NaHenb CBONCTBA CTPaHWLbI UK
<P anemMeHTa

lMokazamb OTKpbITb OKHO C BbIGpaHHBIM 31IEMEHTOM
O (cTpaHuuen, ®b, Bxogom, BbIXOOOM U T. A.)

Co3damb @ OTKpbITb OKHO CO3[aHUS1 HOBOIO 3NieMeHTa

(cTpanuubl B aepese, Ob Ha cTpaHuue 1 T.
A.)

TpaHcnupoeamsb ece d 3anycTutb TpaHCNALMIO NPOEKTa

7
Konupoeamsb Ij;j KonumpoBaTtb BbIOpaHHbIE 3NIEMEHTHI
Bcmasumb I=.E BcTaBuTh CKONMPOBaHHbIE 3MIEMEHTBI
Akcnopm OKCnopTMpoBaTb SM1EMEHThI AN

[_:3' penaktuposaHusa B MS Excel (cMm. pasgen

8.3)
Umnopm MmnopTtunposatb anemeHTbl u3 MS Excel
" (cm. pasgen 8.3)

Omnadyuk 3anycTuTb oTnag4uk

OmmeHumsb unu Ctrl + z

OTmMeHuTb NocnegHee gencTene
(nporpamma coxpaHsieT B namsAtn 10
nocnegHux AencTenm)

2. Haeuezauyus — naHernb, obecneynBatoLLas HaBUraumo No oKHaMm.

|0 ¢

> |mnu_demo.Tanmep.In.;

CTpaHuua j

mnu_demo ¥

PucyHok 3.6 — NMNaHenb HaBurauyus

Tabnuua 3.3 — AnemMeHTbI naHenu HaBurauua

AnemeHT

Mukrorpamma

PyHKLMA

Tekyuwiee okHO

©

Cpaenatb OKHO TekyLumM. Mpun
yCTaHOBKe JaHHOEe OKHO
cTaHoBUTCS paboynm — B HEFO
OynyT oToOpaxaTbCsl CTpaHULbI
npu OBOMHOM HaxkaTuu B [Jepese
N NpK HaXaTum Ha Nonax CTpaHuL

Cnucku ebibopa

B cooTBeTcTBUM C TUMOM OKHa

OT06pa3nTb CNMCOK TUMOB OKOH

npencTaBneHns
Hazad u Bneped OTKpbITb NPeablayLLYyIo Unm
« = nocreayoLLyo OTKPbITYHO
CcTpaHuLy
Mymb MNyTb A0 CcTpaHuubl B AepeBe

mnu_demo.Taimep.Logic.5

npoekTa (4n1s OKOH Tuna
CmpaHuuya)
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3 UNHTepdpeiic

MpopgomkeHue Tabnuubl 3.3

dnemeHT

MukTorpamma

DyHKUUA

lpedcmaeneHus

CnncoK TUNOB OKOH
npeacTasnenus. Mpu cmeHe okHa
€ro Tvn BbIGUpPaeTcs B 3TOM
BbiNagatoLLem crvcke

lpoekmsbi

mnu_demo

Cnuncok fobaBneHHbIX MPOEKTOB U
onbnuotek

Ha ypoeeHb esepx unu Cépoc

»

lMepemecTnTbCA Ha YPOBEHL
BBEPX UMW NEPEMECTUTLCA Ha
BEPXHUWI YPOBEHb (O115 OKOH TMNna

Hepeeo)

lNpedbidywas unu Cnedyrowas
cmpaHuya

OTKpbITb NpeablayLLniA Unn
crefyoLmin anemMeHT B fepese B
okHax Tuna CmpaHuua,
CocmaeHoli 610K,
®YHKYUOHaNbHbIL 6IIOK,
Pedakmop, Tabnuuya

Bud — naHens, onpegensdowan B3aMMHoOe pacnosyioXXeHne OKOH.

==l

e
b A

PucyHok 3.7 — NMaHenb Bup

Tabnuua 3.4 — AnemeHTbI NnaHenu Bup,

AnemeHT

Muktorpam-

PyHKUUA

O6HoeneHue

OBHOBUTL BUA OKHA

BepmukanbHoe pa3meweHue

Pa3smectntb OkHa BEepTUKarbHO

MNopusoHmansHoe pa3meuweHue

Pa3smectntb okHa FOPU3OHTAarIbHO

Wl OB m o

Bknadku PasmecTuTb OokHa no Bknagkam. Mpu
OTKPbITUX HOBOIO OKHa NOSIBNSIETCS BapuaHT
NMOMECTUTb €ro Kak BKnagky

dukcupoeamsb 3akpenuTtb TekyLLee OKHO. B 3akpenneHHoe

OKHO Henb3s 0Tobpa3nTb Apyrne okHa
(nukTorpamma Tekyuwjee okHO nponajaer).
3OT0 nonesHo, Hanpumep, Ans OKOH Tuna
Hepeeo, B KOTOPLIX Bcerga otobpakaercs
CTPYKTypa npoekTa

PedakmupoeaHue — NaHenb Arnsi OKoH TUNoB CmpaHuya n kpaH omaadyuka aAns nobaeneHns
rpacpmyecknx anemMeHToB: cmpeJsika, poH, mekcm (nogpobHee cM. B pasaene 4.9).

A0 T

PucyHok 3.8 — NaHenb PepaktupoBaHue
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Ta6nuua 3.5 — AnemeHTbl NnaHenu PegakTupoBaHue

AnemeHT Mukrorpam- DyHKUUA
ma

Cmperska PasmectuTtb cTpenky

Tekcm PasmecTtutb TEKCT

/!
®PoH E] Pa3amectnTb ¢poH
T

3.1.1.2 flepeBo

C nomoulbto OkHa npeacTaBneHns Jepeeo MOXHO NepemelLaTbes Mo npoektam u GubnuoTtekam. MNepekntoveHne
Mexay npoektamu 1 6ubnmnoTekamm NPOMCXOOUT B BbiMadatoLeM CrNCKe B BEPXHEM MEHIO OKHa.

o
A

i

ERBUABNMOU|OSTH QO

TH £ » ||depeso jmnu_demn j AR O E
-
N
L El Mpoekt
o) - ,f;l mnu_demo
=1 () Taiimep Haeurayna no npoekram

: % In H bubanoTeRam

&

@ + % Prm
+ + % Lagic
" - £ Model

— £ out
E_j + D 1 Hacockl, ypoEHK

|f§ - D 2 CO0BWEHWA N0 aHanoram

[ g

PucyHok 3.9 — OkHO npeacTtaBneHus fepeBo

—%

# 1§ p134

B okHe [Jepeeo oTobpaxaeTca CTpyKTypa BblIGpaHHOrO MpoekTa M peanv3oBaHbl PacKpbIBaOLWMECH CMUCKU Ha
MoAynsixX, MecTtax paboTbl, NporpaMMax, cTpaHuuax, yHKUMOHanbHbIX 6riokax u GubnmoTtekax.

B okHe [epeeo Takke MOXHO pefaKkTMpoBaTb MPOEKT — co3gaBaTtb, yAansiTb, KOMMPOBaTb 4YacTyW MpoekTa WU
onbnuotek (cMm. pasgen 4.2).

3.1.1.3 CtpaHuua

OkHo npeancrasiieHna CmpaHuua npegHas3Ha4yeHo and 0T06pa)KeHVIFI CTpaHuubl C CbYHKU,I/IOHaJ'IbeIMVI Gnokamu.
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@ € > hnu_demo.Taﬁn«ep.r\dodeIJ < > -f:;‘ r_1 '_1 E ﬁ /\ El T ><

-

® @

i N - N

PucyHok 3.10 — OkHo npeactaBneHusi CtpaHuua

B paHHOM OKHe npefcTaBneHusl Npon3BoaANTCS pedakTUpoBaHWe anroputMa: cosgaHne yHKUMOHaNbHbIX GroKOB,
npoBeaeHve/yaaneHve cBs3ei Mmexay bnokamu, 3agaHne KOHCTaHT y BXOAOB, a TakkKe HanncaHne KOMMeHTapueB.
B pexume oTnagkm Ha cTpaHuLue oToOpaxatoTcsl OHNavH 3Ha4YeHNs1 BXO40B/BbIXOO0B.

OCHOBHbIEe CBONCTBA CTPaHULbI:

+ KommeHmapuu — Ha3BaHWe CTpaHuLbl B ePEBE;

* Homep — HOMep B AepeBe, AaHHOE CBOMCTBO onpeaensieT NopsAokK BbINOMHEHNsI TporpaMMbl
(MOTOK O@HHBbIX);

* Pasmep nniucma — ot A4 o A0 (N0 ymon4yaHumio yctaHoBrneH A4).

Mpwn HaxaTum Shift Hag cTpaHuuen y Kypcopa Mbiln NOSBISIETCS KPECT M3 NNHUA.
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PucyHok 3.11 — OTo6paxeHue KpecTta y Kypcopa MbILLn

3.1.1.4 OkHo CocTaBHOMN ONOK

OkHo npepctaBneHus CocTaBHOW ONOK npegHasHadyeHo Ans oTobpakeHus copaepxaHusi cocTaBHoro 6rnoka c
anropuMTMoM, HanMcaHHbIM Ha PyHKLMOHANbHbIX Brokax.

b102 1 bioa 5 b108 10

TransFit asymsmriz
u b0 [
f o b1 b

o [fit fit] o0 x At b
fit| o1 f—max — min |fir b
12 |fit fit] o2 max —{max |fit

2

oo
"
Ll

max

hst

PucyHok 3.12 — OkHo npepacTaBneHuss CoctaBHOM 650K

Bxonpbl 1 BbiXxoAbl BHYTPEHHUX BGIOKOB, HasHa4YeHHble BHELUHMMMW, NOACBEYNBAIOTCS XKENTbIM UBETOM. OTU BXOoAbl U
BbIXOfbl, ABMALLMECA BXOAAMMU U BbIXOOAMU COCTaBHOro Brioka, otobpaalotca Ha nonax cTpaHuLbl. NoapobHo o
CO3[1aHNM cocTaBHOro Groka cM. B pasgene 8.1

3.1.1.5 ®yHKUMOHaNbHbIN 650K

OkHO npeacTaBneHuss @YHKYUOHaNbHbIU 6710k NpefHasHadeHO Ans oTobpaKeHUs HasBaHWs, UMeH BXOAoB/
BbIXOZOB M TUMOB BXOA0B/BbIX0O0B (OyHKUMOHabHOro broka.

NoName
GenSign
—|Tsg |[flt flt| sin|-
—{ Amp | flt flt| line}-
Shf |flt flt| sqw |-
—Aut |b b 11}
—Dis |b b 12 -

©O OO OO
I

PucyHok 3.13 — OkHo npepacTaBneHusi ®yHKLMOHaNbHbIN 6510K

MoagpobHee o dyHKUMOHaNbLHOM Brioke cM. B pasaene 2.5.
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3.1.1.6 PepakTop

Ons otobpaxeHus un pepakTMpoBaHWs (PannoB-CCLINOK B MNPOEKTe MpedHasHayeHO OKHO NpeacTaBreHus
Pedakmop.

OkHO Pedakmop OTKpbIBaeTCs aBTOMaTUYECK/ NpU ABONHOM LLENYKe Ha chaiine B AepeBe NpoekTa.

A Monuron 2.1385 - [ CifPolygon2fappsetini ]

Mpoekr OkHa 3kpad

B8 A BNMG

=

® 6 ¢

)
)

230 LD B

mnu_demao_ls < ®MM mnuwin hd ®MM 2 @ "’

'Eg — — » G » @ @’ — — }nyBIocks.start_one.start_one_pr.work < > e E E |j ;{?

1

5

5

5

5

5

SENSOR_auto_mode
RECIRCULATION_VALVE
ENTRANCE_VALVE
sel_ctrl_mode Beibop pexim...
* BXO4Bl TMNAa

* BRIXOAEI TN

sel_season_mode Onpedene...

start_one

* BXOAbl TUNA

=
D 2 CpabaTtelBaHWe W chpoc... >_| H
D 3 CpabaTelBaHre W cbpoc..
D 4 CpabarsiBaHue W Cbpoc...
D 5 CpabaTulBaHe W cBpoc..,
D & MHWLWAANZALWA BRIXO, .

D ctrl_mode_prawork

T HMUIBEE (O T

+ BBIXOABl TUNA

Mt

start_one_prawork

_start_rez
stop_res
-

|»

EABP BeHTUAATOPOE dYHKUWMOHKWPYET TONBKD B AETOMATUUECKOM DEXWME YNPABASHWA W NPK
BEEAEHHOM pedxume ABP
/1 310 Brxod ¢ AND
If {*start_status)
{
AECAN 0Ba BEHTUAATOPRA OTKAKIYEHEL, TO..,
it (% fan1_is_onj&&e*fan_is_on))
{
JMECAW 0ba BEHTHAATORAE MCNpPAaBHL, TO .. *
if iil*fan1_fault) &&: (I*fan2_fault))
{

JECam EpemMA HapaboTkK BeHTUAATOPA T MeHbLE,
TO HOPMPYETCA KOMAHAA Ha 3anyck BeHTKaATopa N21, ecam BoAaslie, To Ha 3anyCcK BEHTWAATOPA
N22
if (*fan1_wt>*fanZ_wt)
{
fan2_start_one=true;
fan1_start_one=false;

else

fan1_start_one=true;

fan2_start_one=false; |
Crpoka: 22 Cronbel: 1

Divpoly_eduyprojectssDGLNstart_one_prawork OTMEHWTE | COXDaHWTE |

PucyHok 3.14 — OkHo npeactaBneHus Pepaktop

B okHe Pedakmop nvieTcs NporpamMmHbIA KOA NPy CO34aHNM COCTaBHOMO hyHKUMOHanbHoro 6rnoka. MogpobHee o
cosgaHuu coctaBHoro ®b cm. B pasgene 8.1.1.

MecTononoxeHue hanna Ha gucke ykasaHO B JIEBOM HMXXHEM YAy OKHa. Tak Kak dhansibl XpaHATCH OTAESNbHO, TO
ONS X peakTMpOBaHUSA MOXHO MONb30BaTbCA CTOPOHHUM peaakTopoMm. 1o yMonyaHuio dansnbl XpaHATCs B TOW Xe
narke, rae pacronoxeH nNpoekT/6ubnmoreka.

3.1.1.7 Tabnuua

OkHo npeacTtaBneHus Tabsuya otobpaxkaeT MHOPMAaLMI0 O (PYHKLMOHamNbHLIX Brokax, Ux Bxodax/Bbixogax W
cBoicTBax B TabnuyHom Buae. Mpu npeacTaBneHny AaHHbIX B BuAe Tabnuubl yoobHO pedakTupoBaTb CBOWCTBA,
CMOTPETb KOMMEHTapPUN 1 YCTaBKK, NOAMEHEHHbIE 3HAYEHNSA BO BPeMs OTNaaKu.

48



3 UNHTepdpeiic

H & B ¢« - |zuixmutopsqL ‘ <D H 2 M [Ea 2
3HAYEHME OH) MHpekc na Homep MpuHagnexuTt Twvn
Iii 4348 | 295776 4348 09 7 2862 2916 2758 | BbIXOA
©2 | 4349 | 40,6856 4349 010 8 28622916 2758 | Ewixod
& | 4350 |-17.9462 4350 oll 9 2862 2916 2758 | EbixoA
@ 4351 | 461942 4351 ol2 10 2862 2916 2758 | BbIXOA
l 4353 | 2.93365 4353 ol4 11 2862 2916 2758 | BbIXOA
T 4354 | 134 4354 ol5 12 2862 2916 2758 | EbixoA
2
4355|435 4355 ol6 13 2862 2916 2758 | EbixoA
Ej 4356 |1 4356 ol7 14 2862 2916 2758 | BbIXOA
:ré 4358 | 48.0486 4358 0l9 15 2862 2916 2758 | BbIXOA
E—> 4371 |-4.158 4371 ol2 16 2759 2916 2862 | EbixOA
E_ 4372 | 1.59998 4372 ol3 17 2759 2916 2862 | EbixOA
ﬂ 4373 |72 4373 ol4 18 2759 2916 2862 | BbIXOA
ﬁ AARp [ 70 4486 03 19 2771 2916 2862 | BBIXOA,
4490 | 70 4430 o/ 20 2771 2916 2862 | BbiXOA
4494 | 50 4484 oll 21 2771 2916 2862 | BbiXOA

J

|

PucyHok 3.15 — OkHo npepacTaBneHus Tabnuua

HaxxaTvem npaBoi KHOMKW MbILLX MO BEPXHEMY MEHIO Tabnuubl MOXXHO HAaCTPOUTb OTODpaXKeHMEe HY>XHbIX CTOMNOLIOB.
Tarke No KaXXgomy cTonbLy MOXHO YCTaHOBUTb OUIBTP, HaXKaB Ha CTPENKY BHU3 Ha MHTepecytoLLemM ctonbue.
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3HaueHue OHn:.l

11 11
[TonHt
[ Bee

00AEC[v 3Hauenwe oHnaiiH

00BCT [ Wnaekc

v Vma
00CBA r Homep

oocBal Mpunaanexut

[ Tun

[ MepemeHHbie

00SAC™ 3kcnopT npu TpaHCAALMK B

[~ CoxpaHuts B Postgres

Tun nHTepdeiica
05AEB[™ 1p koHrponnepa 1

o7age!  Mopt

[~ TMpotokon
00ARA = gock koHTponnepa 1

03AEE [~ PAHDA: nepefasate BUTHl perucTpamMu

[v TlonHbIA anvac

00AEC[v VHaekc 6noka

[v KommeHTapum

Mopagok

Mma
5163 (1 0l0
5179 (0 0l0
5195 (0 0l0
5211 (0 0l0
5227 (1 0l0 00SAC
5243 (0 0l0
5259 (0 0l0 03AEB
5275 (1 0l0
5291 (1 0l0
4349 (-4.33054 0l0
5856 |0 0l0
5872 (0 0l0 00AEC
5888 (0 0l0
4978 |0 ol 00AEC
4994 | 1 ol

00AECT™ Wnpekcw BxoaOE CBAZEI

r lIHaekc B BrBanoTeke

[v MonHoe vma TvnNa

[V YcTaeka koHTpoAnepa

[v WHASKC MCTOUHWKE 2

[¥ VHAEKC NCTOYHMKA
[v WHaeKkc TMNa AaHHbIx
[V Wma tuna

v WHaexc B maccuse

|7 30Ha HEUYBCTEMTENBHOCTH

r MIHTepBan NpUHYAUTENEHOR OTAPaBKK (MC) |

PucyHok 3.16 — BbiGop oToGpaxaemMbiXx CBOUCTB B Tabnuue
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CHATe drneTp

TekcToBele BHUAETREI

1 il
[~ b25
r pos

=l

] CTreHa

PucyHok 3.17 — YctaHoBKa counbTpa no cron6uam B Tabnuue

3.1.1.8 Mpachmk

OkHo npepcTaBnexus Fpaghuk No3BoOnsieT NpocMaTpuBaTb 3HAYEHMs1 Ha BXxodax M Bbixodax (PYHKLMOHANbHbIX
6nokoB B rpacdnyeckom NpeacTaBneHnn Bo Bpemsi oTrnagkm (nogpobHee cMm. B pasgene 7).

oM e -TMloama e B8

st

G

TRNUUBBDEEG® 6

|I'I0m-|b||?1 nyTb E 3HauYeHWe OHNarH L+ KomMmeHTapum [~] MpadWic MAaKCUMYM LWKANBI =]
Mlmnu_demo.rpadmx.oﬂ 24.84 [aenenwe (krc/cm2) |40
P | 3
A0
35
30
28
el
4c
a0
C
(1]
T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
15:58:40.000 15:58:50.000 160000000 16:00: 10,000 16:00:20.000 16:00:30.000 16:00:40.000
27.05.2024 27053024 27052024 27052024 2705.2024 27052024 27052024
JAnMTEABHOCTE JaHHbIX (cex): |60 [MokasbieaTh (cex): |60 [Mepwopa otnpaekw {(Mc) | 1000
¥ Quuwatb ganHbe [ OfwasoceY [ Mapkepe 1: I 2 I

Jenat otcuethl ® B done © B Taimepe © NpouM3BONbHO: NEpUo, (Mc) I[} pasmMep odepeam |1

OcTaHOBWUTE JKcnopT |

PucyHok 3.18 — OkHo npeactaBneHus pacumk
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Ona pobaeneHus Bxoga wunv Bbixoda Ans OToOpaxeHus Ha rpadwuke criegyeT nepeTalmTb ero Co CTpaHuubl C
3axaTelm Ctrl B BepxHiol 4acTb okHa [paguk. Mpu atom Modynb poGaBneHHOro Bxoga WNU Bbixoda
aBTOMaTM4eCKM CTaHeT Tekywum ans rpadpmka. Ons Tekywero Modyns mMoxHo [o6aBnsATb BXoAbl/BbiXxodbl Ha
rpaduk U3 gepesa c NMOMOLLbIO NePETaCKUBaHNS MO OAHOMY.

[ns nobaeneHns Ha Fpad)MK rpynnbl BXOOOB UK BbIXOO0B crenyet nobasuTb Ux B Pa3dern.

Co3pgatb Pa3des1 MOXHO HaxaB MO MOAYS0 MpaBoW KHOMKOW MbInM U HaxaB Co3damsb. B nosiBMBLUEMCS OKHE
HeobxoanMo BbIOGpaTb MyHKT pa3des1 U BBECTU UMS HOBOroO pasgena. Bxoabl n Bbixoabl npoekta fobasnsTcs B
Pa3den nyteM nepeTackvBaHusi U3 JepeBa uUnu co cTpaHuubl (¢ 3axaTteiM Ctrl). B Bbinagatowem meHwo npu
nepeTackuBaHum Bxoa Unuv Bbixoaa B pasgen cneagyeT BolopaTh JJobasume.

Onsa oTtobpaxeHns BXOOOB W BbLIXOAOB pasfena Ha rpaduke cregyeT nepeTawmvTb ero U3 gepeBa Mnpoekta B
BEPXHIOK YacTb OkHa Mpagbuk — faHHbLIN Pa3den aBTOMaTMYECKM CTaAHET TekyLMM Ans rpadumka. [Ons Tekywiero
Pazdena B Tabnuuy rpacmka aBToMatnyeckm [obaBnsitoTCs BXOAbI/BbIXOAbI M3 3TOro pasgena. Ecnm pobasutb
HOBBbIV BXOA UK BbIXOA NpoekTa B Tabnuuy rpadmka, oH asToMmatnyeckn gobasntcs B pasgen.

Bbibop cBoOMCTB BXOOOB/BLIXOAOB, OTODpaXaeMblx B cTonbuax Tabnuubl rpaduka, oTkpbiBaetcst HaxaTtnem NKM no
3aronoBky Tabnuubl.

Ta6nuua 3.6 — CBoKcTBa AnA oTobpaxeHuUsa B Tabnuue rpadumka

CeowncTBO OnucaHwue
3HaveHue Tekywiee 3Ha4yeHne Bxoga/Bbixona
OHnalH
Mapkep 3HayeHune Bxoaa/Bbixoga B MOMEHT, OTMEYEHHbIN MapkepoMm
Ipaghuk: MwWHMMYM MHOVBMAYANbHOM LKAnbl BXOAa/Bbixo4a
MUHUMYM WkKanbl
Ipadghuk: Makcumym nHamMBmuayanbHOW LWKanbl BXxoaa/Bbixoaa
MakcumMym
wkanbl
Leem LiBeT rpachuka curHana v ero MHANMBMAYyanbHOM LWKanbl
lMony4eHo Konu4ecTBo NonyyYeHHbIX 3Ha4YeHni
Owubok KonnyectBo owmbok
3oHa Ecnv moaynb pasHuubl Mexay 3Ha4eHMsIMU CUrHaNoB MeHbLLE AaHHON BENUYMHbI, TO ByaeT
He4yyecmeu- CUMTaTbCS, YTO 3HAYEHNE HE N3MEHUITOCH
mesibHocMu
lMepuod onpoca |KonuyecTBo MUMMNUCEKYHA MeXay ornpocamMu
(mc)

Pa3mep ovyepedu |KonnyecTBo 3Ha4eHUn, KOTopble MOryT ObITb HAKOMMEHbI Nepes oTnpaBKow (npwu
HeJOoCTaTO4YHOM pa3Mepe ovepeam MoXHO HabnogaTe NosBNEeHNE OLINBOK)
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PucyHok 3.19 — CeoucTBa BxoAo0B/BbIXOA40B B Tabnuue rpacduka

CgoiictBa lMonyyeHo n Owub0ok 0TOOPaXKaT KONNMYECTBO NOSYYEHHbIX 3HAYEHUI AHHOTO CcUrHamna u KormyecTBo
OLUIMBOK, CUrHANU3UPYIOLLMX O NEPEMNONTHEHNN OUYEPELM.

3HayeHnst ocTanbHbIX CBOWNCTB MOTYT ObITb 3a4aHbl BPYYHYH (OBOWHbLIM LUEMYKOM Ha COOTBETCTBYHLLEN SAYelike
Tabnuubl MMM B OKHE CBOWCTB BXOAa WM BbiXoda), MHade OHM OyayT GpaTbCs M3 OKHA OOLUMX HACTPOEK,
pacnonoXeHHOro nog rpadoukom.

ﬂpaBon KHOMKOW MbILLKN Ha CTpOKe Tabnuupl, COOTBeTCTBYIOU.leVI BXO,EI,y/BbIXOﬂ,y, Bbl3blBA€TCA KOHTEKCTHOE MEHIO,
KOTOpO€E NO3BONAET:

*  Ckpbimb ynu lNokazamp BXO4 U BbIXOA Ha rpadiuke;
*  Ckpbimb ocb nnu lNokazamse OCb A5 BXOA4A UMW BbIXOAA;
* YO0anums BXop vinv BbIxod U3 Tabnumubl.

Tabnuua 3.7 — HacTtpoiku rpacduka

CBoncTtBo OnucaHue
AnumenbHocmb | KonnyecTBO gaHHbIX, KOTOPOE HYXKHO XpaHUTb
OaHHbIX (cek)
Moka3bieamb KonunuecTBO AaHHbIX, KOTOPOE HY>KHO MOKa3blBaTb HA OKHE
(cek)
lMepuod YacToTa oTnpaBKu 3HaYEHUI CUrHANoOB KOHTPOMNNEPOM Ha rpaduk (OTnpaBka NPONCXOAUT He
omnpaeku YalLe 3Toro BpeMeHM)
wKanbl
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MpogomkeHue Tabnuubl 3.7

CBomctBO OnucaHue
Oyuwamsb Yaanartb cTapble AaHHble ¢ rpadhmka npu 3anycke
OaHHbIe

O6uwas och (Y) Vcnonb3yeTcsa anst otobpaxeHnst AaHHbIX Ha o6Luel ocn

Mapkepbi 1, 2 BepTukanbHble npsiMble, C MOMOLLbHO KOTOPbIX MOXXHO MPOCMOTPETL 3HAYeHNe Ha rpadmke B
HY>XHbIA MOMEHT BPEMEHW

Henamsb - 8 hoHe — M0 OKOHYaHMK Nnepuoga otcyeTa OyaeT NocbinaTbCs 0QHO TeKyLlee 3Ha4YeHue ¢

omcyemal Kaxxgoro Bxoaa/Bbixoaa,

* 8 maliMmepe — No OKOHYaHUW nNepuoga oTcHeTa ANs KaxKAoro Bxoga/sbixoaa byayTt
NoCbINaTbCA 3HAYEHUS, HaKOMNJeHHblE C 3a4aHHbIM TalMepHbIM NPOMEXYTKOM,

" IPOU380JILHO — 3HAYEHMNS HaKaNnMBaKTCA C 3aAaHHbIM nepuogom, lMepuod n Pasmep
ovepeann ycTaHaBnNMBaeTcsa cnpasa. ATV 3HAYEHUS MPUMEHSIIOTCA A4S BCeX BXOA0B/BbIXOA0B,
Y KOTOPbIX HE YCTaHOBI1E€Hbl CBOMN 3HA4YEHUA.

[ns npocMoTpa TeKyLMX 3HayeHul BXOOOB/BbIXOOOB Ha rpadumke criefyeT HaxaTb KHOMKY 3amycmumb (3anyck
npoekTa Ha KOHTponnepe onucaH B pasgerne 6). [nA ocTaHOBKM OTPUCOBKM rpaduka criegyeT Haxarb
OcmaHoeumb.

s | |IPUMEYAHUE

1 | |Ansa koppekTHOM paboTbl rpaduka HeobxoAMMO CUHXPOHM3NPOBATL CUCTEMHOE BPEMS KOHTpornepa ¢
Opaysepom vepes web-koHdburypaTtop (Cucmema/Bpemsi/CucmemHoe epemsi — CUHXPOHU3Upo8amb €
6pay3epom).

padhmk nogkroyaeTcs K 3anylweHHOMY MPOeKTYy Kak KnueHT no npotokornly OPC UA. Mo ymonuyaHuio rpaduk
odopMnAeT NONUCKY Ha AaHHbIE NPOEeKTa C ANCKPETHOCTLIO (POHOBOIO LIMKNA.

[na nony4eHus gaHHbIX U3 Tarimepa B NPOeKTe AoMmKeH ObiTb co3aaH yHKLUMOHanbHbIN 6ok OpcUAServerTimer
n3 6ubnumotekn paOpcUA. bnok gomkeH 6biTb co3aaH B TatiMmepe ans paboTbl NOANUCOK C TOYHOCTbIO TakMEPHOro
unkna (nepvog oTobpaXKeHus AaHHbIX 3a4aeTcsi CBOMCTBOM Moayns TaliMepHbIU MPOMEXYMmOK B MC).

MogpobHee cm. B fokymeHTe OBMeH ¢ BepxHUM ypoBHeM. brnbnmoteka paOpcUA.

bE&5 5
OpcUAServerTimer
gimoumte 1 —Jenb b u32| subsN [~ KOAWYECTBO NOONKMCOK
u3?| dpsNj- KOAWYECTBO AaHHBIX

PucyHok 3.20 — Bniok OpcUAServerTimer
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PucyHok 3.21 — Npumep pa6othki rpacdhmka B hoHe (CcBepxy) u B Tanmepe (CHU3Y)

MacLuTtabrpoBaTb rpaduk MOXHO C NMOMOLLBIO Koreca Mbliwn ¢ 3axaTbiM Ctrl Ha o6nactu ocu. Mpu BblgENeHUM
MbILLIKOM 0BnacTy crieBa Hanpaso 1 CBEPXY BHU3 rpaduKk yBenuumMBaeTcs.

MepemelyaTbes No rpaduky BNeBo/BNpaBo M BBEPX/BHWU3 MOXHO C MOMOLLBIO MbILLKW C 3aXXKaToWN NeBON KHOMKOW Ha
COOTBETCTBYIOLLIEN OCU rpadmka.

HaxaB npaBoM KHOMKOW MbIUM B OKHE TpeHOa, MOXHO cbpocuTb MacwTab, nubo BbIOpaTb criegylowun,
npeabIayLmMn Nnn UCXoaHbIN MacLTa.

Takke MOXHO BblOpaTb pexum OmobpaxkeHue Ha pa3HbIX MOJIOMHaXx.
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PucyHok 3.22 — Oto6paxeHue rpacd)MKoB Ha pa3HbIX MNOSIOTHaX

HaxkaTne npaBoi KHOMKOM MbiwK NO ocn X unn Y OTKpbIBAeT MX CBOMCTBA. Takke KHOMKM CBOWCTB OCEN MOXHO
0TODOpa3nTb, HaXXaB Ha KHOMKY C NOM3yHKaMu B JIEBOWN HUXXHEN YacTu rpadouka.

B cBoiicTBax ocv X MOXHO BblGpaTh TMN TpeHaa, BpeMeHHOoe orpaHndeHve Gydepa AaHHbIX, NapaMeTpbl OCH.

B cBoricTBax ocu Y MOXHO BbliGpaTh rpaHuLbl OTObpaaemoro uHTepeana AaHHbIX.

C NoMOLLIbIO KHOMKM JKCMopm MOXHO BbIrpy3uUTh rpadpuk Ha auck B popmatax .txt, .pdf unm .png.

VAN

BHUMAHUE
MyTb coxpaHeHns He JOMKEH coaepXkaTb KUpUNnuuy n npobensi.

a® 3JKcnopT B dain

TekcToski daiin l PDF/PMG

Pexcum 3kcnopTa

BKCI'IIIIFIT C BpEMEHHBIMK METKAMK Baskl AdHHbBIX

10 =

Pazgenwten: ™ TAB wzanatan ( 3ansTan v Touka

LWar spemern, mc:

MyTe: | EAPolygond ﬂ NS N1 @. @ E]
W Moi KOMMBHITED i‘ Hram Pazmep | Tun i‘
|_E| Documents _hEIF' F?Ie...ldev
.l Downlasds j ‘| imaneformats F|Iz=-...|;'|

Mrmna daiina: | 3kcnopT

Tun daitna: |Ten:r:r C pazgenutenamu (*txt) j OTrena

PucyHok 3.23 — QkcnopT rpacdmka

56



3 UNHTepdpeiic

3.1.1.9 OkpaH oTnagumka

OkHo npeacTtaeneHuss IkpaH omnadyuka nossonseT NPoCMaTPMBaTh U U3MEHATL 3HAYEHUA Ha BXOAax W Bbixodax
(byHKUMOHAaINbHBIX GITOKOB BO BpeMsi oTrnagku (nogpobHee o6 oTnaake cM. B pasgene 7).

OkpaH OTnag4YMka COOTBETCTBYET onpeneneHHomy Pa3desny. Bxogbl v BbIxO4bl, KOTOPblE HYXHO OTOOpasuTb Ha
3KpaHe, criegyert AobaBnTb B 3TOT pasgern.

Cospatb Pa3des1 MOXHO Ha)aB MO MOZYS0 NMPaBoW KHOMKOW Mbilwn U HaxxaB Co3damb. B nosiBuBLUEMCS OKHe
HeobxoaMMo BbIbpaTh NYHKT pa3des1 u BBECTU UMST HOBOTO pa3gena.

Ona Toro 4tobbl [06GaBMTL HeOBXoaMMble BXOAbI/BbIXOAbI B pas3den akpaHa cnegyeTt BbliAENUTb UHTEPECYIOLWNiA
BXOA/BbIXOA, Ha CTpaHuue, 3axaB Ctrl, nepetawnts ero B pasgen, Bbibpath Job6asumb — AaHHbIN BXOA/BbIXOA
nosiBuTCA B pasgerne. Takke BXOAbl/BbIXOObl MOXHO MEpeTaLLiMTb Ha SKpaH U3 AepeBa UNW CTpaHWLbl, TOrga OHU
aBTOMaTu4eckn JobaBATCA B TEKyLUMIA pa3aen.

Ona OTKPbITMS 3KpaHa OTnaguvMka HeobXOAMMO B OKHaX MNPEACTaBMeHUss B BEepXHEM MeH BbiGpaTb JkpaH
omnadyuka, coenatbh OKHO aKTUBHbLIM U ABaXObl HAXaTb HA HEOBXoAMMbIN pasaen B Aepese, NMBO nepeTalunTb
pa3aen Ha akTUBHYIO CTpaHuLy.

Bxoabl 1 BbIxoabl pasgena MOXXHO OT06pa3I/ITb cnegywowimMmm tTunamm Fpa(*)I/ILIeCKVIX AINEMEHTOB:

Tabnuua 3.8 — Tunbl rpacpyecknx aneMeHToB

CsouncTtBo Knacc OnucaHue
oTobpaxe-
HUA
KHonka pushbutton Mpwn HaxxaTun, ecnun Ha Bxoae He 0, cHavana nocobinaet 0, 3atem 1, 3atem 0
umnyrsnbcHasi
KHonka togglebutton | Mpu HaxaTum noceinaet 1, npy omxatum — 0
Cnatidep slider OtobpaxaeT 3Ha4YeHus B AManasoHe oT MUMHUMYMa 0 MakCMMyMa, B criyyae
BXOZa MO3BOMSET peAakTupoBaTh 3Ha4YEHNe
Wikana dial AHanorn4yHo cnalidepy otobpaxaeT 3Ha4YeHUs1 B AuanasoHe oT MUHUMyMa 40
MaKcuMyma, B crlyvyae Bxo[a No3BONnseT peaakTupoBaTh 3Ha4YeHue
3HavyeHue value OtobpaxaeT 3HaYeHue LienbIM Unn BeLLLEeCTBEHHbIM YACNOM
Jlamna lamp [Mpn HyNeBOM Mnu oTpuLaTENbHOM 3HAa4YEHUUN 3aropaeTcsi KpacHbIM LIBETOM, Mpu

MONOXMTENbHOM — 3aropaeTcs 3efieHbIM (LBeTa J1amMribl MOXHO NOMEHHATb B
OKHE CBOWNCTB)

3HAYEHME Namna

KHonka numynecHan Kronka
¥ 0
Cnaigep

Wkana
|
wid

PucyHok 3.24 — Bua rpacdhmyeckux arieMeHTOB Ha 3KpaHe oTnaaku

OavH BXod Unm BbIXog B NMPOEKTE MOXXET COOTBETCTBOBATL TOJIbKO OAHOMY rpaddnyeckoMy afeMeHTY Ha 3KpaHe.
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|_|pVI nobaeneHun Bxoga Mnu Bbixoda B pasgen 3KkpaHa emMy no ymon4aHuio npmnceamBaeTcsa Kracc 0To6pa>|<eva B
COOTBETCTBUM C NpaBUIIOM!

* eCInu 3TO NOTNYECKUIA BXOO — KHOIMKa, UHaJve — cralidep
e ©CIN 3TO NOrMYecKuii BbIXod — JlaMna, Hade — 3Ha4YeHue.

Knacc otobpakeHnst MOXXHO MOMEHNATb B OKHE CBOWCTB. [111a 3Toro criegyer:
1. OTKpbITb CBONCTBA MHTEPECYIOLLEro rpaddU4ecKoro anemMeHTa.
2. [No6aBuTb CBOWCTBO JKpaH: Klacc omobpakeHuUs1 U3 HUKHETO BbiNagatoLLero cnmcka.
3. YcTaHOBUTb B CBOWCTBE HY>XHOE 3Ha4YeHUne kracca otobpaxeHus.

[BOMHBIM HaXaTMeM Ha I'pa(bl/l‘-leCKOM ANeMeHTE Ha 3KpaHe oTnaa4vunka 0T06pa>KaeTc;| COOTBeTCTBYIOLLI,VIIZ BXOo4 uvnn
BbIX0O4 Ha CTpaHuLe B TeKyLlee OKHO.

Yaansaetcsa rpadpuyeckuin anemMeHT BblOOPOM KOMaHAbl YO0asiumb B KOHTEKCTHOM MeH npu Haxatuu MNMKM. Ota
KOMaHAa Takke yoanseT BXo4 UIn BbIXOA 13 pasgena, OTKPbITOro B Ka4eCcTBe 3KpaHa.

Ha 9KpaH OoTJliag4vynKa TakXXe MOXXHO [006aBUTb 311EMEHTLI MaHenm PedaKmupoeaHue: CTpPErKYy, (*)OH, TEKCT.
MaCLUTa6I/IDOBaHI/le 9KpaHa oTlag4nka BbIMOJTHAETCA C NOMOLLIbIO KOJ1eCa MblLLUWN C 3aXKaTbliM Ctrl.

B pexunve pa6OTbI OoTnag4uka ana nsMmeHeHnda sHavdyeHnd Ha BxXo4e, HYXKHO ABaXXabl LLENKHYTb Ha COOTBETCTBYHOLLEM
ANemMeHTe U oTpeaakTupoBaTb 3HaA4YeHUe. OTO BO3MOXHO And rpa(*)VILIeCKVIX ONEMEHTOB. 3Ha4YeHue, cna[ldep n
WwKasna.

Tabnuua 3.9 — CBoKcTBa rpacnyeckmx 3fieMeHTOB 3KpaHa OoTragumka

CBOMCTBO OnucaHue
Kommenmapuu OTtobpaxkaeTcs B kayeCTBE KOMMEHTapUs OKONo BxoAda/Bbixoga, B AepeBe, Hag rpacmyeckum
3MNEMEHTOM
Howmep OnpegenseT nopsgok otobpaxeHus B Aepese, HadmHas ¢ 0
AKpaH: Knacc Bbi6op T1na rpacmyeckoro anemeHTa
omob6paxeHusi
OKpaH: PaspeluaeT pegaktupoBarb 3Ha4eHue BO BpeMs OTnagkv Ans rpacdmyeckux anemeHToB
paspewums 3HayeHue, cnatdep, wkana
U3MeHeHus
OKpaH: x u KoopavHaTbl anemeHTa
SKpaH: y
OkpaH: min u 3apatoT agnanasoH M3MeHeHUs (MMHMMAanbHOE M MakCMMarbHOE 3Ha4YeHUs) AN rpadouyecKkmnx
OkpaH: max 3neMeHTOB cJs1alidep, wkana
AkpaH: wae 3apaer war wkanbl Ans ciatdepa v wkasbl

OkpaH: paduyc 3apaet pagnyc ckpyrneHns ons namnboi
CKpyaneHusi

OkpaH: ysem_1 u | 3agatoT UBET rpaddUHECcKOro afieMeHTa fiamna BoO «BKITHOYEHHOM» U «BbIKITHOYEHHOM»
OkpaH: ysem_2 | COCTOSIHMAX

OkpaH: wupuHa |3agaloT WMPUHY M BbICOTY rpaddu4eckoro anemeHTa
anemeHma u
SkpaH: ebicoma
anemeHma

OkpaH: Y6upaet otobpaxeHue ceoictea KommeHmapuu Hag rpacddnyeckum afieMeHToM
OMKJII0YUMb
Hadnucu

3.1.2 CucteMHbIle OKHa

Taobnuua 3.10 — Tunbl CUCTEMHbLIX OKOH

Tun okHa npeAacTaBneHusA MukTorpamma DyHKUUA
KoHTponnep MogkntoveHme K KOHTPOMepy u 3arpyska
Q npoekTta
Mporpecc sl OTcnexvBaHne NpoLEeCCOB UCMNOMHEHNS
r
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MpogomkeHue Tabnuubl 3.10

Tun okHa n peacTaBneHnsa

MukTorpamma

DyHKUUA

MpoekThbl

ep

YnpaBsneHve npoektamu 1 6GUGnmoTekamm

HacTponkn cbopku

MyTu K ycTaHOBMNEHHBIM cOOpKam

Mownck

Mownck no npoekTy

Cnpaska nnu F1

UHdopmauus no cpepe paspabotku n
JobaBneHHbIM bubnmotekam

O nporpamme

CeeaeHunsa o nporpamme, 6ubnunortekax,
3arpy3ka 06HOBMNEHWI

[NeyaTtb

JHICHOIPE

MeyaTb cTpaHuL NpoekTa

CucrtemHble okHa gobaenstoTcsa n3 MeHto OKHa unm ¢ noMowbio naHenu OkHa, KOTOPYIKO MOXXHO OTKPbITb U3 MEHIO

OxkHa/llaHenu uHcmpymeHmoe/OkHa.

O FHQAO O P

PucyHok 3.25 — NMaHenb OkHa

CucrtemHble 0kHa MOXXHO pa3mMellaTb Ha 3KpaHe TakKXKe KakK OKHa npeacrtaBJieHuA nnbo BbIHOCUTL noBepx HUX. Takxke
MOXHO pa3MeCTUTb CUCTEeMHbIe OKHa B B1ae BKNaAoK.
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CeegeHMA 4

O nporpamme l OBHoENEHNA

MoawuroH 2
£ Jara cGopre 2023/09/21 19:35:11
] Pesnzuna: 1694

Kooy 3awmTe:

|_|I:ICJ'IE,EI,HI.'1E HIMEHEHWAT

1

+- polygond (Bepcowna 1694)
+- palpclA (sepona 260)
+- paCore (Bepcva 9035)

/ MuyenznonHan nHgopMagma

¥aanuTe Bakanel | 3aKpeITe

Hactpoiikn cBoprn CeegeHnn | MpoekTel J KoHtponnep

PucyHok 3.26 — PasamelleHne CUCTEeMHbIX OKOH MO BKNnagkam

3.1.2.1 KonTponnep

VIHCTpYMEHTBI ANns 3arpy3ku 1 3anycka nporpaMmm Ha KOHTpornnepe HaxoasaTcs B okHe KoHmponiep.
Mogpo6Ho o cnocobax 3arpy3ky NpoekTa Ha KOHTPosNep CM. B pasgerne 6.
MoakntoyYeHne K KOHTPONMepy ANs 3arpy3ku 1 3anycka npoekTa ocyLlecTBRsieTcst No npoTokony SSH.

Mpu yctaHoBke chnara Mapamempbl MOOY ISt — HACTPONKM MOAKIIOYEHUS U MYTb K UCTIONHAEMOMY channy npoekTa
MOArpyXarTcsi M3 COOTBETCTBYHOLMX CBOMCTB MOAYINS, BbiOMpaemoro 13 Bbinagatowlero cnvcka. pn ybpaHHOM
tnare lMapamempbl MOOYJIsT HAacTPOWMKU MOAKMYEHUss U NyTb K MUCMOMHSeMOMY aiifly MOXHO nponucatb
BPYYHYIO.

Mpn ycnewHoM NOAKMIYEHUN K KOHTPOMMEpPY B KOHCONMbHOM OKHe ByayT oTobpaxaTbCsi pe3ynbTaThl BbINOMHEHUS
KoMaHz.

KHonkon 3aepy3umb BbIMNOITHAETCA 3arpy3ka npoekTa B KOHTponnep.

Knonkamu 3anycmumb modynb v OcmaHoeums MOOY/b BbINOMHSAETCS, COOTBETCTBEHHO, 3amnyck M OCTaHOB
paboTbl 3arpyXeHHOro NPUMOXEeHUS Ha KOHTPONepe.

KHonkow 3akpbimb ceccuro BbiNonHAeTcs oTknioveHue ot MNIIK.
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Kontponnep x

Xocm |10.2.7.77 I'Ianh:a:| S5H J [Minr |.ﬂnrnH: root
lv Mapamerpel mogyna  |programml |  O6HoenTe Mapone: |===*

Daiin: ||'|Z projibuild_programm0_Linux Owen'programmi.o | BeiGpate...

3arpy3nTe 0%

CoegnHUTE 3anycTuTe Mogy b

Makcurayra nuawia: | 10000 OcTaHoBuTE Mogy it

PucyHok 3.27 — CuctemHoe okHo KoHTponnep

3.1.2.2 Mporpecc

[lns oTcnexveaHusa npouecca BbINOHEHWS UCNoNb3yeTcs okHo fMpozpecc.

|_|pVI TpaHCcnAaAUunun B OKHE ﬂpoapecc 0T06pa>|<aeTc;| X0 BbINOJTHEHUA, NMPU HaNn4nn ownBboK OHU YKa3blBakOTCA C
onuncaHnem.

Mo nTory TpaHCnALMM MOXHO BUAETL pesynbTaTt — coobLLeHne 06 YCnewwHOCTH BbIMOSIHEHWS U BPEMS BbINOSTHEHWS.
MoapoBHo o TpaHcnAuumM NpoekTa cM. B pasaene 5.

0% Otmexa
16:40:29: ﬂ CuncTuTe
16:40:29:
[T LT

TpaHCALMA IEEEpLIEH

Beepx
Thu Sep 19 16:40:29 2024
16:40:29: OnepauMa saeeplieHa. Npowno EPemMeHi: CICI:EIE| j BHuz
L4

PucyHok 3.28 — CuctemHoe okHo lNMporpecc

3.1.2.3 MNMpoeKTbl

[na nobaBneHnst B cpeny CCbINOK Ha NPOEKTbI U BUBNMOTEKN MCMoNb3yeTcs OKHO MTpoeKmabI.

B okHe [Mpoekmbl C TNOMOLLbO COOTBETCTBYIOLLUMX KHOMOK MOXHO OTKPbITb CYLLECTBYIOLLME NPOEKT W/mnn
OMbnuoTeky, cosnatb HOBblE, 3aKPbITh (AN 3TOM (PYHKUMKN Takke MOXET ObiTb MCMOMb30BaH 3HAYOK «X» 3aKPbITUS
cripaBa OT NPOeKTa/BUbNMoTEKN B CIUCKE).

B cnuncke ykasbiBaeTcs nyTb 40 Ao6aBnNeHHbIX NPoekTa n/mnm 6mbnuoTtekn Ha gucke.
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3 UNHTepdpeiic

B okHe Mcmopusi uzmeHeHUl MOXHO NONYy4YnTb MHADOPMALIMIO MO JloraM BbIGpaHHOIo NpoekTa u/unm GuenmoTeku.

Yepes okHO MMpoekmbl MOXHO COXPaHUTL KOMUIO MpoeKTa nog ApYrMM Ha3BaHWEM C NOMOLLbIO KHOMKM CoxpaHumb
Kak..., a TaKke cosfaTb 3awmndpoBaHHy Bepcuto npoekTa (nogpobHee o0 3awuTe npoekta cM. B pasgene 9.1).

MNpoekThl x

E [MpoekThl
L. E project1 (E\polygon_projects\projects\project1.pl2) x
% BEnBanoTekm

@ paCore (E\paLibs\paCore\paCore.ll2) X

@ paControls (E\palibs\paControls\paControls.l12) X

@ paOpcUA (E\palibs\paOpcUA\paOpcUA.IIZ) X
OTkpbITh | Cospats ‘ 3aKpbiTh CoXpaHWTb KakK... |

CoobuieHuwe 06 oWwWeKe I OTnpaenTb |

Wictopma nameHeHwi

ol »

Mokasbleatb I 10 sanuceld  OBHOBWUTL

Mowck I ‘ [o6aenTe HOBYHO 3aMUCh ‘ Pepaktupoeats ‘ Yaanuts

CnWcoK AocTynHbIX GubanoTer:

[o5aeuTb Yaanute

PucyHok 3.29 — CuctemHoe okHo lNMpoekTbl

3.1.2.4 HacTpounku c60pkKu

[Ans HacTpoek c60pok Ucnosb3yetcs okHo Hacmpoliku c6opku.

B okHe Hacmpoliku c6opku ykasaHbl MyTW K YCTaHOBMEHHbIM cbopkam. HacTpoiiku cbopku yctaHaenvearoTcs
WHCTanmnsaTopoMm, Nosb3oBaTento ocTaeTcst yoeanTbCsl B X yCTaHOBKE.

62



3 UNHTepdpeiic

Hactpoikn cBoprw

linGWeEd l Linux  Linux Osed npowmeka 3.x l Linux Oeen npowneka 2.x l“ 4

HacTpoiiku cBopku ana OC Linux OseH npowwueka 3.x

Hacrpoiika nyTei

(" YapaneHHas cBopka

¥paneHHell NyTe K BuBanoTekan: |

¥aaneHHeIR NyTe K NpoexTam: |

IP agpec: |

[NonezoeaTens 55H: |

Mapone 55H: |

(* JokancHas chopka

MyTe k Nnakety cBoprm: |E:_e’PDI}rg-:unE\settings‘alinuwaen3

Tnarn KomMnUunATopa. |

CoxpaHuTe

PucyHok 3.30 — CucrtemHoe okHo HacTpoikn c6opku

3.1.2.5 Nowmck

[ns novcka no NpoekTy Ucnonb3yeTcsi OkHO IMouck.

B okHe lMouck BbIOMpaeTCa NPOEKT U 3a4aloTcs KpuTepumn noucka. [nst 6eICTporo novncka BO3MOXHO AobaBneHune
YCIOBUNA.
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Mowck X

Mpoekr

P

WMrma npoexra: |mnu_dem|:| w| O Bribpanneni Snok (* Becs npoext

Twnel 0BBEKTOE

[ $yHKUMOHANEHEIR BAoK [ mogyne [ rpynna Twnoe
v BxOA [ mecto pabotel [ Tin

v BBXOA [ nporpamma [ ExogTwna

| pazgen | cTpanmua | BbxOgTMNE

Otmetute Bee | OYWCTATE BCE

Mona (gna Geictpore nowcka: OJHO gonenHuTeneHoe ceoiicTea, % - noGan cTpoka)

JoBaenTe yonoene
|Bce oA j | J

Hckate

P E3YNbTaThel NOKWCKA

PucyHok 3.31 — CuctemHoe okHo MNMowuck
3.1.2.6 CnpaBka

Ona nonyveHuns wHdopmauMnm no cpefge pas3paboTkM unu no paboTte WM Ha3HaAYeHU BXOAOB/BLIXOAOB
yHKLUMOHanLHoro 6rnoka n3 6ubnuotekun, ncnonbayetcs okHO Cnpaeka (ropsvas knasumwa F1).

B BepxHeM Bbinagatowem cnucke okHa Crpaeka MOXHO BbliOpaTb MHTEpEecyloWuid pasgen crnpaBku — cpeay
pa3paboTKM UNn KOHKPETHYIO BUBNMOTEKY.

B HWXHEM BbiMagaloLemM CriMcke MOXHO BblGpaTb OTOGpakeHue: coaepkaHua pasgena, rnoucka no pasgeny unm
ykasaTens Ha KroJyeBble crosa pasgena.

OTKpbITb CNPaBKy Ha KOHKPETHBIN (PYHKLUMOHANbHbLIN BroK B MPOEKTE MOXHO, BbIOpaB ero B Aepese (B NPOEKTe Unn B
bubnuoTteke) unu HenocpeacTBEHHO Ha CTpaHuue npoekta u HaxaB F1. Vinu BbibpaB Cnpaeka B Bbinagarollem
KOHTEKCTHOM MeHto npu HaxkaTum NKM Ha 6noke.

Mpun co3gaHum cocTaBHbIX (OYHKUMOHarbHbBIX ONOKOB U/Mnv nonb3oBaTenbcknx 6ubnmoTek MOXHO co3gaBaTtb AN
Hux cnpaeky. NogpobHee cm. B pasgene 8.1.4.
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Cnpaeka (E:/Polygon2i\polZhelp\pol2helpl.ghc)

| Cpena pazpaboTen ﬂ
| CopepsaHne ﬂ

BeeaeHne -
—t Tunel NpoekToE
NokaneHBIA O4HO...
CepEEpHEIR MHO...
-t CTpykTypa npoekTa
MNoTok gaHHB
CTpaHuua
+- IYHKLMOHANEHEL..
—t MnTepdeic
Tunel ckoH
HacTpoiikn 3kpana
Jepeeo
CTpaHwua
CocTagHoi Bnok
TryHELMOHANEHEL..
PenakTop
Tabnuua
Mpadmk
JkpaH oTnagumka
Kontponnep
Mporpecc
MpoekTel
Mowuck
Cnpaeka
O nporpamme
Mevars
+- PegakTupoeaHmne npo..,
TpaHcnauyma
+- Otnagka

+ Mmnopr j

3.1.2.7 O nporpamme

BeBeaeHue —

MonuroH - aTo cpena rpauyeckoro NporpaMMUpoOBaHWA Ha A3bIKe
(YHKUWOHaNLHLIX BNoKoB. He TOMbKO anropuTMbl, HO W ApaiBepkl
1 NpOTOKOMNbI 0OMeHa, peannu3oBaHbl B BUAE (PYHKLUWMOHANBHBIX
bnokoe. [NpuknagHomy NporpaMMUCcTy HET HeobxogumocTK
ONUCLIBaTL NEPEMEHHLIE - CUCTEMa co3faeT ux, obecneynBan
YHUKANbLHOCTL, CNEQWT 3a KOPPEKTHLIM Npeobpa3oBaHnemM TUMOB.
MNpoekT UMEET eQUHYID MepapXUJecKyro CTPYKTYPY ONA onMcaHnA
annapaTHON KoHUrypayWn, nporpammel 1 obmeHa qaHHbIMK C
Opyrumu cucTemami. Monurod npeHasHadeH, Npexae Bcero, ans
C030aHnA nporpammHoro obecnedeHna ona PC-coBMeC TUMBIX
KoHTponnepoe (Hanpumep, Beckhoff, Octagon, Fastwell, MIC2000
1M O.p.) noq ynpaenednem QNX, ofHako ecTb BO3MOXHOCTE
TpaHcnAUWK Nporpammel U Ana apyrux OC.

OKoHYaTeNbHLIM 3TanoM co3aHnA NporpaMmMel Ha A3bIKe
(hYHKUMOHANBHLIX ONOKOB ABNAETCA TPAHCNALUWMA, NOCINE KOTOPOR
cosfnaeTca uenonHAemsln dhaiin (o-gann ana QNX). [na
TECTUPOBAHWA NOMYYEHHOW NporpamMmel MOX¥HO BOCNONL30BATLCA
OTNagYMKOM.

OTKpLITE UMK co30aTh NpoekT (halin ¢ pacLwpedem pl2) MoXHO
B OkHe MNMpoekTbl. YN0DHO pasmellaTk Kax bl HOBLIA NPOEKT B
OTOENLHOM KaTarore.

OTKPbITLIA NPOEKT MOXHO 0ToDpa3nTL B paboyKx OKHaX Ha SKpaHe, _
(o | [

PucyHok 3.32 — CuctemHoe okHo CnpaBka

[nsa nonyyeHns ceBeaeHui o nporpamMmme, Bepcusax Gubnnotek n Hannyum oBHOBNEHWI NpeaHas3Ha4YeHo CUCTEMHOEe

OKHO O npozpamme.

Bo Bknagke okHa O npozspaMme MOXHO MOMy4YUTb MHOPMAaLMIO O TEKYLUMX YCTAHOBMIEHHbIX BeEpCUsiX cpenbl

[NonuroH n 6ubnuoTek.

Mpu HaxaTum kHonkn JITuyeH3UuoHHasi UHghopMayusi OTKPLIBAETCS] OKHO CO CBELAEHWUSIMU O CUCTEMHbIX JIMLIEH3USIX,
ncnonb3yeMbix B cpefe paspaboTkm bubnmorek.
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CeegeHuA x

O nporpamme l OBHoeneHWA l

Monwron 2
it fata chopin: 2024/04/27 12:16:36
Pegusma: 1921
Knroy sawmTe:

Mocn EAHHWE MEMEHEHMWAL

1

pelygond (sepcua 1921)
paControls (eepcowns 942)
paCpcUA (eepcus 913)
paCore (eepcua 979)
paCwenlC (eepcus 118)

[ B S

Muuenznonnan undopmauma

Ypannte B3kanel | Hakonwnocs Gonee S00ME!N 3aKpuiTh

PucyHok 3.33 — CuctemHoe okHo O nporpamme

Bo Bknagke okHa O6HOesieHuUss Npv YCMELWHOM MOAKIMIYEHNM K CepBepy pa. ru npu HaxaTtum lMpoeepumsb
npoBepsieTcs Hanu4yne oGHOBMNEHWUIA.

Mocne HaxaTusa KHOMKU YcmaHoeumb nporpamma npousseaeT YCTaHOBKY HaWOeHHbIX OOHOBMEHWI U BbIMOMHUT
nepesarpysky cpeapi.

Mpu yctaHoBke chnara lMoka3bieamb mecmosbie 8epcuu B CnMcke OOHOBMNEHWUI Takke OyayT 4OCTYMNHbLI TECTOBLIE
penusbl cpeabl u GnbnmoTek.

Mpu ycTaHoBKke donara lMoka3bieamb cmapble eepcuu GyaoyT nokasaHbl OOCTYMHble AN YCTaHOBKW Mpolusible
BEPCUW Penmn3oB cpeabl U GUBIMOTEK.

B HMXHel YacTu okHa BbiOMpaeTcs pacnakoBLUVK — Uunzip unn 7zip.
MNoapo6Ho o6HoBNEHUE cpenbl n/nunm 6ubnmoTek onncaHo B pasgene 1.7.

B neBOM HWXHEM yrny OKHa pacrofiokeHa kHonka Ydasume 63kanbl. B HOBOM OkHe MOXHO BblbpaTb Gakanbl
(pe3epBHble konuU npoekTa) Ana ypaneHuwe. lpu npesbiweHun obuero obbema 6akanos B 500 M6 B oOkHe
BbIBOAMTCS Npeaynpexaatollee coobLieHue.

Mpu 3anycke cpenbl Takke BbIBOAUTCS OKHO C NpeasioXeHnem yaanuTb 6akanbl.
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CeegeHuA x

O nporpamme OBHoBRSHWA |

OBHOENEHMA BrSawoTek ana O Windows, Linux OseH npowxeka 3.x, Linux
OBeH NpPOWKWEKS 2.X

I_ [NoKa3blEaTE TECTOELIE BEDCHM

|- MoKazhIEATE CTADEIE EEDCHKA

Cepeep Ipa.ru cosjMHeHe yeTaHoeneHo  MogknoynTe
JoctynHeie obkosreHnA  Fri May 3 10015:40 2024 MpoEepuTe
1

Moawror 2 (sepcwA 1921)
- paControls (sepcia 942)
paCore (Eepcka 979)

- paDpcld (sepawa 915)
palwenlO (sepcua 118)

Komarga ansA pacnakoekw:| data unzip | Tzip | CoxpaHTe |
verasoeus | | 0
Yaanute B3kans | Haxonwunocs Gonee S00ME!E JaKpeITe

PucyHok 3.34 — Bknagka O6HoBReHusA

3.1.2.8 NevaTtb

[ns neyaTn cTpaHuL NpoekTa NCNonNb3yeTca OkKHO lMeyamsb.

B okHe BbIGUPAETCH HYXXHbI MPOEKT.

67



3 UNHTepdpeiic

T x

Imnu_demﬂ

E

1

EIE Mpoekt

=- mnu_demo
-- @ Talimep
-- E:J DoH

-- E Jkpan

B- EuGnuoTtexn

B El Tunel AaHHBIXK
- El paCore

- El palpclA
E' palControls

- El Blocks

[T Mevatats TUTYABHBI AMCT

CeegeHNA Hactpoikn

Meyate

PucyHok 3.35 — CuctemHoe okHo lNeyatb

I"Ipw HaXXaThn Ha KHOMKY CeedeHus LI,OGaBJ'IﬂIOTCFl AaHHble ONnA TUTYNbHOIo NUCTa U WTaMnoBs.
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']
a” [aHHBIE ANA TUTYNEHOTO AWCTA W LUTAMMNOE

Mpoekr

HazgaHwne

(JBosHa4eHne

3AKAIUNK

PazpaboTunk

Mporpammyoe cbecnedeHme

Hazeanwne I

(Bo3HaYeHne I

OBozHaveHne Wrada I

OBo3HadveHne KpeiTa I

JokymenTayna

I_ BeicTaenaTe Aaty aeToOMAaTWHECKH H3 MOMEHT NEYATH

oK

CTmena

PucyHok 3.36 — [laHHble ANA TUTYNBHOrO NUCTa U LUTaMMNoB

B Hacmpoliku BbibrpaeTcsa pasmep nevatu n BapmaHT nevatn — Ha BymaxkHOM HocuTene unm B oann.

Mpwn BoIOOPE NevaTun B hanin — pesynbTar BbINOIHEHMS COXpaHAETCSA B paboyyto nanky npoekTa.
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a® Hactpoiika nedatw

Mapametpel Bymaru

Pazmep |A4 j

JBycTopoHHAR NEYaTE

(" Onpegenserca NpUHTEpOM

(" OnuHHaA kpoMka

(" KopoTkas kpomea
OpwenTauyma

_ (& AnsBomuas

(" EnwuskHan

lvw TMeuats B daiin

vgon2iprilemactprint_mnu_demo.pdf  Bribpate...

QK CTraeHa |

PucyHok 3.37 — Hactpoiku nevatu

3.2 OkHo CBoMncTBA

OkHO Ceolicmea anemMeHTa MOXHO OTKPbITb, Bbl3BaB KOHTEKCTHOE MEHI0 I'IpaBOIZ KHOMKOW MbIWKN " Bbl6paB
Ceolicmea. Takke CBOMCTBA MOXHO OTKPbITb, HAXXaB COOTBETCTBYHLLYIO MUKTOrpamMmmy Ha naHenm MHCTPYMeHTbI.

OKHO CBOMCTB MOXHO KakK Pa3MeCTUTb Cpean OKOH npeacTtaBneHnsd, Tak h BbIHeCTu Haa HUMW.

B cnucke ykasbiBatoTcsa BblbpaHHble CBOMCTBa anemeHTa. CepbiM LIBETOM OTODpaXxaloTca CBOMCTBA, HEQOCTYMHbIE
0N U3MEeHeHUs Nonb3oBaTenem.

CHu3y B AByx Bbinagawolux cnuckax BblbupalTca HOBble cBoWcTBa Ans AobasneHuns. B nepBom cnuvcke
pacnonoxeHbl OCHOBHble CBOWCTBa, Takme kak Kommenmapuu, Homep, lMopsidok v T. o. Bo BTOpoM cnuvcke
npuBeaeHbl AOMNONHUTENbHbIE U cneunduyeckue CBOMCTBA AN aneMeHToB. [Ins yckopeHusi movncka B BbinagatooLwem
cnucke MOXHO HabpaTb nepByk OykBy MCKOMOro cBoucTBa. HaxaTtnem kHonku [ob6aeumb HOBOE CBOWCTBO
NOSIBNSIETCA B CNWUCKE CBONCTB 3MeMeHTa, AN ero CoxpaHeHUsa HeobxoanMo 3aAaTb eMy 3HaYeHMe.

HaxkaTnem KHonkm COXpaHUMb HOBblE CBOWCTBA BCTynakT B CUny. Haxkatnem kHonkn OmmeHa MOXHO OTMEHUTb
nocnegHve nencteuns — nobaenexHue, yoaneHune nnn nasmMmeHeHue CBOWCTBA.

Yaanutb CBOMCTBO MOXHO, Ha)aB Ha Hero NpaBoi KHOMKOW MbILLK U BbiOpaB — Y@asnums ceolicmeo.
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mnu_dema (Mogyns)

CeoHcTED JIHaYEHNE
IP agpec 172.20.17.189
lAran mnu_demo
Homep 0
ocC Linux Oeen npowmeka 2.x
Mapone admin < password >
Mogknioyateca vepes 55H
MopT oTnaguneka 4230
Tun npousccopHol NAaTel Oeen MAK210
YHukaneHeIA naeHTngueatop | {7a%8aded-73d4-4cc5-9dch-66e7d53616f5]
MHaekc 4
MpuHagnesut 1
CoxpaHuTe OTreHa

JobaeneHne HOBbIX CEORCTE:

|max - dobBaenTe

|ID METOYHMER MPMEMHNKE hd JoBaenTte

[ NpWBAZETE K pOAMTENHD

PucyHok 3.38 — OkHo CBoWcTBa

BkntoueHHbn cbnar Mpuesisamb Kk podumesro NO3BONSIET 3adaTb CBOWMCTBO TEKYLLEro y3na TOMbKO BHYTPW
TeKyLLero pogntens.

Ecnu, Hanpumep, Bxod O06aBneH B HECKONbKO pasderioB, TO MOXHO pacKkpbiTb B AepeBe KOHKPETHbIA pasaer,
BbIGpaTb 3TOT BX0oA U A06aBUTL eMy CBOWCTBO C donarom lpuesizamb kK podumento, Toraa B ApYrux pasgenax y
JaHHOro BXo4a 3TOro CBOWMCTBA He NoABUTCA. Takoe e CBOWCTBO Y BXOAOB B APYrvX pasfaenax MOXHO 3a4aTb CBOe
Takke ¢ conarom lMpuesizaame kK podumernio.

Takum obpa3om, MOXHO, Hanpumep, AobaBnTb BXxod B Heckornbko OPC UA-KNMEHTOB M B KaXaom 3adaTb CBOE
CBOWCTBO 30Ha HevyecmeumersibHocmu.

B cBonctBa MOXHO O06aBUTb Nonb3oBaTenbckue cBovcTBa [losib3oeamesnibckoe ceoticmeo 00,..., 20. X
NCronb3oBaHWe MONe3Ho, HanpuMep, B CBOWCTBaX MOAYNS AN COXpaHeHusi gononHuTenbHblix IP agpecoB u
obpalleHns K HUM no SQL-3anpocam.

Mpumep 3anpoca nonb3oBaTenbckoro ceoncTea lNosib3oeamernbckoe ceolicmeo 00 (prop_0):
<sgl SELECT value FROM blocks prop WHERE indx=:module AND type="prop 0"</sqgl>.
3.3 KoHdmrypauus akpaHa

PacnonoxeHne OKOH, a Takke CCbIIKA Ha OTKPbITble MPOEKTbl U OMBNMOTEKN COXpaHsTCA B daine Ha aucke u
BOCCTaHaBMMBalTCA Npu cnegytowem 3anycke cpebl [NonmroH B kayecTtse (hanna KoHurypaumm ¢ paclumpeHmem
.ini. MoxHo co3gaBaTb pasHble KOHUrypaumm paboyvero akpaHa 1 COXpaHATb UX Yepe3 MEHIO JKpaH.
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3kpan
HoBklid [
OTepbITE
CoxpaHnte
CoxpaHWTE Kak...

Hactpoiikw...

PucyHok 3.39 — [lencTBus ¢ hannom KoHuUrypaumum B MeHo JKpaH

3.4 HacTpouKu npunoxeHus

B okHe 3kpaH/Hacmpolku npegoctaBnseTcs BO3MOXHOCTb BblIOOpa HEKOTOPbIX CBOWCTB HaBUrauvm, TpaHCAsauum,
a Takke Monb30BaTENbLCKMX YCTAHOBOK. B TOM uucne B JaHHOM OKHE MOXHO HacTpauBaTb BPeMsi COXPaHeHMs!
63KanoB MK OTKNIOYNTL CoXpaHeHne 63kanos.

i\ )
3 HECTFIIIII.‘II(I."I NpHUNOHEHNA

Obuwme
| DBwme L
Eﬂé CTnagka I MposepaTs 0SHOBAEHMA
[v Mepexaroyetine TEKYILETD OKHA N0 HAKATHIO B NFOGOE MECTO CTPAHWLIE

m Konwpogaxme
lNpw CO3A3HWA BAOKOB HE YCTAHIEAWESTE NOPAZOK EHMOAHEHNA

3%, TpaHcnAumMa
Mepexoy No NOAAM CCYLLECTEARTE MO AECHHOMY HAXATHH
He z3KpLIEaTE CMACKK BXCAOE Ha NDaE0oM NoAe CTPaHHLLI

MNpoEepATL YHUANBHOCTh AAMAC0E NPW PEOEKTMDOEZHNM

Konwposate annackl Npy NPOESAEHAK CBASW C 5RIX04a Ha EXOJ

[ I A I I

Mpeaynpexaats ¢ HECOSNAAEHHH THMNOE NPM NPOBEASHWA CEAZM

MyAETHNDOEKT! OBHOEASHWE MHDO © NONES0EITENAX (CeK, 0-OTIAKIYMTh) |3

Meprog SETOMaETHYSCKOrD COXPaHeH A (MKUH, D-0TKARKYHTE) |5

Pasmep WKOHOK | JEEMCAT OT pa3MERE TEKCTE hd
hd

CTUAE NPMACHEHWA |Windm'.|s

oK OTtmenHa |

PucyHok 3.40 — OkHo HacTpoinku npunoxeHusi
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4 PepakTupoBaHue NpoekTa

4 PepakTupoBaHMe NMpoekKkTa

4.1 Co3pnaHune HOBOIO NpoekTa
CosaaTb HOBbIN MPOEKT MOXHO ABYMS criocobamu.

1. Bblbpatb NyHKT MeHo lTpoekm/Co3damsb.

o Monwron 2.1604 -

Mpoeer OkHa Jkpat

Co38aTh... }

OTEpBITE... 3
-
LA

CoxpaHWTe BCe |

Belxog,
— T

PucyHok 4.1 — Co3gaHue HOBOro npoekTa yepe3 meHro lNpoekt/Co3patb

2. Mepentn B OkHO/[IpoekmbiI N HaxaTb KHOMNKy Co3d0ameb.

- El MNpoekThl E
El novy_proj (E\Polygon2\proj\novy_proj.pl2) x

- % bBuanuoTtekn
|z| paCore (E\palibs\paCore\paCore.llZ) ¥ E
=i —~ e e Ve —~ e ~ nra e

OTKPBITh | Coznath 3aKpLITh COXpPaHWTh KaK...

PucyHok 4.2 — Co3aaHue HOBOro npoekta 4yepe3 okHo lpoeKkTbl

3. B oTKpbiBLIEMCS OKHE CcreayeT BbibpaTb MECTO AN COXPaHEHUS U BBECTM MMSsi HOBOTO NPOEKTa.
HonyckaeTcs ncnonb3oBaHue NaTMHCKMX Byks, cuMBorna «_» 1 Lundp. Kaxabin HOBbIM NPOEKT
pekoMeHayeTCsa pa3MeLlaTtb B OTAENbHOW Nnarnke, NoCKONbKY BHYTPY Hee cpefa pa3paboTkm co3gaet
BpeMeHHble dhainbl MPU TPaHCASALMKU U KOonun npoekTa (63akanbl).

BHUMAHUE
A MyTb k hannam npoekTa He AOIMKEH CoAaepXaTb Kupunnuuy 1 npodensi.

Hanee cnepyet BblGpaTh WabnoH co3gaBaemoro npoekta — Mycmoii npoekt nnv Modysns ¢ omnadqyukom Onsi
KoHmposnnepa. PekomeHOyeTcs Bcerga cos3fgaBaTb MPOEKT C OTNagYvMkoM  Anfsl KOHTponnepa, 4Tobbl He
HacTpauBaTb €ro NOAKIOMEHNE BPYUHY!IO.

BHUMAHME

[nsi cosgaHust Mmoayns ¢ OTnagYvMkoM Arst KOHTpornepa 06s3aTenbHO HanMume B cpeae CCbINok Ha
oubnuoteku paCore n paOpcUA. lNogpobHee o gobaeneHnn GubnmnoTek B cpeae cM. B pasgene 1.6.2.
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4 PepakTupoBaHue NpoekTa

a® Buibepute Wwabnox mogyns

Mycroi

o Mogyne © oTnagHMKom ANA KoHTpOANEpa

OtmeHa

PucyHok 4.3 — OkHO BbIOOpa wabnoHa moayns

Otnaguuk cpegbl NMonuroH nogknioyaeTcs K 3anyLieHHoOMY npoekTy kak knveHT OPC UA. lNpu Bbibope wabnoHa
MoAyns ¢ OTrnag4Mkom B HOBOM NPOeKTe B MecTe paboTbl POH aBTOMaTUYecku cosgaercs nporpamma Debug, Ha
cTpaHuue koTopor gobaeneH 6rnok OPC UA-cepsepa (OpcUAServer) ns 6ubnuortekn paOpcUA. Ha Bxogpbl 6roka
ip — IP agpec u prt — nokanbHbIN NOPT KOHTPOIepa NPONUCLIBaOTCA COOTBETCTBYIOLLME CBOMCTBA MOAYNSA B BUAe
SQL-3anpocos.

3anpoc IP agpeca:
"<sgql>SELECT value FROM blocks prop WHERE indx=:module AND type="prop ip"</sql>"

3anpoc Homepa noprTa:
<sgl>SELECT value FROM blocks prop WHERE indx=:module AND type="prop debug port"</sql>

MogpobHee 06 oTnagumke cpeabl MonuroH cm. B pasgene 7.

MoppobHee peanusaumsa npotokona OPC UA B cpege NonuroH onucaHa B AokyMmeHTe OBMeH C BEPXHUM YPOBHEM.
Bubnunoteka paOpcUA.

Mocne BbIGOpa WwabnoHa Ana mMoayns cneayet 3agath Naporb ANs AoCTyna OTnagynka K 3anyLeHHOMY MpPOeKTY.
Ecnu HeoGxoanmo ero MoXHO ByaeT NoMeHsTb B CBOMCTBE moayns lMaposns admin. \ameHeHne BCTYnUT B cuny
rocne TpaHCcnsAUUM NpoekTa.

a* [Mapons

JagaiTe Naponk 4NA 4OCTYNAa K OTA3SHHEY:

OK Otmena

PucyHok 4.4 — OkHO 3aaHuMA napons Ang AocTyna K oTnagyuky

Mocne 3apaHua napona cpena BbiBegeTt coobueHne o6 yCcnewHoM co3aaHumn npoekta 1 npeanoxXeHmnem OTKPbITb
€ro B OKHe npeacrtaBneHna Tuna ,aepeeo.

CCbIJ'le Ha CO34aHHbIN NPOEKT MOXHO yBUOETb B OKHE ﬂpoekmbl. [ns Havana pa6OTbI C CO34aHHbIM NMPOEKTOM
Heobxoanmo OTKPbITb €ro B OKHax npeacrtasneHna Tunos /Jepeeo n CmpaHuua.
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4 PepakTupoBaHue NpoekTa

a* Monwron 2.1694 - [ E/Polygon2/appset.ini ]

Mpoekr OkHa 3Jkpad
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PucyHok 4.5 — HoBbIl npoeKkT B npeactaBneHnu fepeso n CtpaHmua

i

4.2 Co3pnaHne KOMIMOHEHTOB NPOeKTa

Co3gaTb KOMMOHEHTbI MPOEKTa BHYTPU CYLLECTBYOLLMX MOXHO B nNpeactasneHun [epeeo. CTpykTypa KOMNOHEHTOB
npoekTa onucaHa B pasgene 2.2.

Takum oGpasoM, BHYTpU npoekta cosgatotcs Modynu. BHyTpu Modyns —Mecma pabombi n Pa3denbi. BHyTpu
Mecm pabomsi cozpatotcs [IpoepaMMbI U T. 4.

YUTo6bl cO34aTh HOBLIN KOMMOHEHT B MPOEKTE CreayeT:
1. Haxartb NKM Ha mogyne, mecTe paboTbl (Tanmepe nnu poHe), nporpaMmMe u T. 4.
2. B KOHTEKCTHOM MeHI0 BblOpaTh komaHay Co3damsb.

3. Bbl6paTb TUMN HOBOrO KOMMOHEHTA U1, ecrnn HeobxoanmMo, BBECTUN NMS, HOMep, KOJTIMYECTBO.

|_I —
)

EE MpoekT L]
=047 noyy pooi ¢
El @ 4%+ CBOWCTBa
E E| 4= [lokazaTe

Cozgate ki

El f::.l E| ¥aanute

= L, TpaHcimpogats
3t TpaHcMpoEaTh BCe
& MepectpouTe

- % Budan L Nowex

PucyHok 4.6 — Co3gaHne KOMNOHEHTOB BHYTPU MoAynA
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']

a" Polygond

Mma |3kpan oTnagumka Homep |2 Konuwuecrso |3

(" taimep ( eeog-emieog ( notok O don ™ pasgen O daidn
0K OTrena |

PucyHok 4.7 — MNpumep cosaaHus pa3aenoB BHYTPU Moayns

1
- El Mpoekr
= ,:;1 navy_proj
+ @ Tanmep
r-"\
+ e ) PoH
|=| JKpaH oTNag4uHEa

|=| JkpaH 0TNaAYMES

|=| JKpaH oTNaAYMER

- % BUEAMOTERK
+ THMAB A3HHBIX

paCore
+ paCpclA

PucyHok 4.8 — Pe3ynbraT co3gaHus pa3aenoB BHYTPY MoAyss

4.2.1 Co3gaHue TamMmepHoOro notoka Beoa-ebiBog
Mo ymonuaHutio B npoekTe AgobasneHo gBa Mecta pabotel — Talimep n ®@oH. Ecnv Heobxoanmo B NMPOEKT MOXHO
no6aBnTb BTOPOW TaliMepHbIN NOTOK — Beod-ebi180d.

Beo0d-ebieod — TalMEpHbLIN MOTOK, MOSIHOCTLIO aHanorMyHbll MecTy paboTel TaliMep, HO C Gonee BbICOKUM
NPVUOPUTETOM BbIMOSTHEHUS.

BHUMAHUE
A TalimMepHbI NoTok Beod-ebieod npepbiBaeT NOToK TaliMep Ha BPEMSI CBOETO BbIMNONHEHMS!, NO3TOMY BPEMS

BbIlMOJIHEHUE Ta&mepa Nnpu 3TOM YBENNYMBAETCA. Be3 HeobxogMmocTn co3gaeaTh ABa TaVIMeprIX NnoTOoKa
HE peKoOMeHOYyeTCA, MOCKOJ1IbKY 3TO CEPbE3HO YBENMMYMBAET HArpy3Ky Ha npoueccop.

Ons nobaeneHus mecta pabotel Beod-ebi800 crefyeT B KOHTEKCTHOM MEHI0 Mogynst HaxaTb Co3damb 1 BbIbpaTh

6600-8b1600.
- E Mpoekr
S 44 no.v pu
. @ T CeoWlcTEa

T E [Nokazate
+ i_h_,l i}

F] ¥aanuTe

PucyHok 4.9 — CozgaHue BTOPOro TamMepHOro notoka B moayne
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a® Polygon2
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PucyHok 4.10 — Co3pgaHue notoka BeBoa-BbiBOA

= El Mpoekr
=82 nov_pro
+ IE:] Takimep
+ {:;. TroH
IE:]_. Beog-eniE0g
+ % EuBnuoTern

PucyHok 4.11 — Co3pgaHue BTOpPOro TaiMepHOro notoka

OcHoBHoe cBoiicTBo Talimepa n Beoda-ebieoda — TaliMepHbIU MPOMEXYMOK — BPEMSI, Yepe3 KOTOPOE NOBTOPHO
BbI3bIBAETCS NporpaMma.

Heobxogmmo couamepsTb pa3mep nporpamm (KOnmM4ecTBO (DYHKUMOHaNbHbIX ONOKOB), HaXOAsLWMXCH B MecTe
paboTbl BBOA-BbIBOA, CO BpeMeHeM TalmepHoro uukna. lNMpu HegocTaTodHOM WHTepBane TalMepHOro uwukna,
BO3MOXHO BO3HMKHOBEHWE OLIMOKM BpemMeHu ucnornHennsa — Time Out. [JaHHasi owmbka noeneyetr 3a cobow

OCTaHOBKY Nporpammebl (OTCNEXMBaTb peanbHoe BPeMs BbINOMHEHNS MOXHO C MOMOLLbIO (YHKLUMOHarnbLHOro 6rnoka
Syslnfo).

Tafimep (mecto paboTe)

CeoncTED 3HauYeHNEe

Mran Taiimep
Homep 0

TalimepHelli npomesgyTok (Mo} | 20

MHaekc f
MpuHagnesut 5
CoxpaHuTe | OTrena

JobasneHne HOBbIX CEOMCTE:

| max ﬂ doBaenTe

|ID MCTOYHWEE MPHEMHNED ~ JoBaeuTe

[ NpWBAZETE K POSMTENHD

PucyHok 4.12 — CBoicTBa TaMepHbIX NOTOKOB

4.2.2 Co3paHue mecTta pabotbl NoTok

Mo ymonuaHuio B npoekTe gobaBrneHo ABa MecTa paboTel — TaliMep n ®oH. B npoekT Takke MOXHO A06aBUTbL
HeCKOJIbkO MeCT paboTbl, BbINOMHSAOLWMXCS B (DOHOBBIX NMOTOKax — [Tomoku.
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4 PepakTupoBaHue NpoekTa

TMomok npeacraBnsieT cobon 6ECKOHEYHbBIN LUK C BO3MOXHOCTLIO MEPUOQUYECKOrO BbINONHEHUS. [Tomok yxoauT B
NPOCTOM MOCHe Kaxaoro uvkna. Bpemsi mpocTos nMo yMOMYaHUI0 paBHO 3Ha4YeHuto TalMepHO20 NMpoMeXymka
mMecTa paboTbl TaliMmep, Ha3Ha4YUTbL OApPYroe 3Ha4YeHne MOXHO Ha Bxogde brnoka ThreadMan u3 6ubnuotekn paCore,
pasaen CucmemHsblie.

[ns nobaeneHus lNomoka cnenyet B KOHTEKCTHOM MEHIKO MOAYIA HaXaTb Cozdamb n Bbl6paTb MOMOK.

CeorictBa MecT paboTbl @oH n lMNomok:

» [lMpuopumem ¢ghoHOB020 MOMOKa - YCIO, 3afaloLLEeE NPUOPUTET NOTOKA B CUCTEME. YeM Bbille 3T
3HayeHue, Tem bornee NPUOPUTETHLIM SIBMSIETCS MOTOK, T.€. NPUOCTaHABNMBAET BbINOMHEHNE MEHee
NMPUOPUTETHBIX NOTOKOB MOKa He 3aBepLUMT CBOM LMKI. MakcmanbHoOe 3HaYeHre npuopuTeTa onpeaensieTcs
onepaunoHHon cuctemon (Hanpumep, anst OC Linux Ha MJIK OBeH — 47), akTyanbHOe 3Ha4YeHne
MaKCMMarnbHO BO3MOXHOIO NpMOPUTETa MOXHO MOCMOTPETL B OTNaayuke Ha Boixogde brnoka ThreadMan u3
oubnuotekun paCore, pasgen CucmemHsbie,

* [MepuoduyHocmb pabombi poHOB020 NMOMOKa (Mc) — BpeMsi B Mc, 3aatoLlee nepuoanyHoCcTb
BbIMOSTHEHMSA NPOrpamMM NOToKa (ToNbKo Anst MecTta paboTel lTomok). Bpems BbINOMHEHMSA MOTOKA He
KOHTponumpyeTcs. Ecnv noTok He ycneBaeT NomnyyYnTb ynpaBreHne B COOTBETCTBUN C 3a4aHHOM
NepUoaNYHOCTbIO, TO BhINOMHEHME NPOrpaMMbl He NPepLIBaeTcs (B 3TOM OTNMYMeE OT MecTa paboTel Talimep
1 BxodhblI). Ecnu cBOWMCTBO He 3a4aHo, TO MOTOK NEPEXOAUT K CrieyroLLeMy LUKy cpasy nocre 3aBepLueHus
npegplayLiero (nocne o6s3aTenbHOro NPoCTos);

» [lpues3ka ¢poHOB020 MOMOKa K 0Py — A1 MHOTOSIAEPHbIX MPOLLECCOPOB 3afaeT Homep sigpa (ot 0), k
KOTOPOMY CMCTEME CreayeT NpuBsi3aTb NOTOK. Ecnmn cBoMCTBO He 3agaHo, To AP0 BbIGUpaeTcst cUCTEMOM

aBTOMaTU4eCcKu.
Ceoiicteo ‘ 3HaueHue |
Wms MoTok
Wma Tvna CBaseBlockThread
Homep 2

MepuognurocTs paboTel GoHoBOro NoToka (mc) | 100

MNpueszka doHoBoro notoka kK aapy (Homep o1 0) | 1

MNpuopuTeT poHoBOrO NOTOKA 5
WHaexc 9
MpuHaanexut 5

CoxpaHuTs

OtmeHa
[o6GaeneHue HOBLIX CBOWCTB:
‘max j JNobBaeuTe |
‘ Mpueaska ¢poHoeOro NnoToka K aapy (Homep ot 0) j Nobaeute |

[ npueszats k poauTenio

PucyHok 4.13 — CBowcTBa (pOHOBbLIX NOTOKOB

4.3 Co3gaHue pyHKLUMOHaNbHOro 6roka

®YHKUUOHaNbHbIe 6JIOKU CO3[at0TCA BHYTPY CTpaHuL. [Ons co3gaHus yHKLMOHaNbHOro 6rioka ectb HECKOSbKO
cnocoboB:

1.  OTKPbITb HY>XHYIO CTPaHMULY B aKTUBHOM OKHe, HaxkaTb NMKM Ha cBo6oaHOM mMecTe u BbiopaTb Co3damb.
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PucyHok 4.14 — Co3aaHue hyHKUMOHaNbLHOro 6y10Kka Ha OTKPbLITOM CTPaHuLe

2. Haxartb Ha nukTorpammy Co3dams Ha naHenu IHCTpyMeHTbI OTKPbLITOW CTpaHuLbI.

J.H@ —_— - bnw_pruj.Taﬁmep.Timem | <

—

PucyHok 4.15 — CozaaHune ¢pyHKLMOHaANbLHOro 6roka yepes naHenb MHCTPYMEHTbI

3.  OTKpbITb KOHTEKCTHOE MEHI0 CTpaHuLbl B NpeacTaeneHun Jepeeo v Haxatb Co3damb.

Mocne Bbibopa kKoMaHabl Co30amb OTKPOETCSl OKHO CO3AaHNs YHKUMOHANbLHOro broka.
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a® Polygon2
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PucyHok 4.16 — OkHo co3gaHus hyHKLMOHaNbHOro 6roka

Cepxy okHa B none Mms MOXHO BBECTU MMSI HOBOro (PyHKUMOHanbHOro 6roka, kotopoe 6ydet oTtobpaxatbcs
cBepxy Hag 6rokoM v B JepeBe NMpoekTa Kak KoMMeHTapuit. Ecnn ocTaBuTb gaHHoe nore nycTbiM, TO UMs Brioka
OyOeT NpUCBOEHO aBTOMAaTUYECKN No LWabnoHy b<uHOekc 6s10Kka>.

B none Konuyecmeo MOXHO ykasaTb HeoOXoOMMOE KOonMyecTBo GrokoB BbiGpaHHOro Tuna Ans cosgaHus. [lo
YMOSM4YaHuio co3gaeTcs ogmH 6rnok BeiGpaHHOro Tmna.

[ns cospaHua 6noka cnegyert:
1. B neBom none okHa BbIOpaTb 6MGNMOTEKY, (PYHKLMOHANBbHLIN BrIOK N3 KOTOPOW NNaHMpyeTcs co3naThb.

2. B none nocepefuHe oTo6pasnTbCst CMMCOK pa3aenoB BbiOpaHHOWM B1UBNMoTekn, BHYTPU pa3fgenoB — CIIUCKK
dyHKUMOHambHbIX 0riokoB. CneayeT BblOpaTh HY>XHbI OMOK.

3. [pu BbigeneHuny 6rnoka B NpaBoOn YacTU OKHa OToBpasnTcs ero cnpaska. Cnpasky Ha 6ok, co3aaHHbIN Ha
CTpaHuue, Takke MOXHO OTKPbITb, HaxkaB Ha Hero KM v BbiGpae Cnpaeka.

4. Tlocne BblgeneHust Hy>xHoro 6noka HaxxaTb OK — HOBLIN BrIOK MOSIBUTCS HA CTpaHuULe.
B none cHM3y cnuncka yHKUMOHarnbHbIX O5TOKOB MOXHO BBECTU UMS HYXKHOTO (pyHKLMOHANbHOro 6roka ansa noucka
no pasgenam 6mMonuoTeku.

Bnok nor. ymHoseda 5

AND 5
1 0o [b b gl 5
1 —bl |b bl gl 5
1 bl [b bl gl 5
1 bl b bl gl
1 bl |b bl g
1 bl |b bl

PucyHok 4.17 — Pe3ynbraT co3gaHus hyHKLMOHaNbHbIX 6110KOB
Tarke MoxHO co3gaTb b Ha cTpaHuue NyTem NepeTackMBaHus ero ua gepesa bmubnuoteku. [ing aToro cnegyer:
1. OTkpbITb B NpeactaBneHumn epeeao HyxHyo BUBNMoTeky.
2. BbibpaTb dyHKUMOHAMNbHbIN BMOK.

3. MepetawwmTb ONOK Ha OTKPBITYIO CTPAHMLLY.

80



4 PepakTupoBaHue NpoekTa

4. I'IpM OTNYyCKaHUn MblLlN NOABUTCA KOHTEKCTHOE MEHI0, B KOTOPOM crieayet Bb|6paTb Co30amsb.
- —
- % BuBnuoTtexn =
+ EI Tunk! 4aHHBIX E_
= paCore ﬁé
w1

H f %H ] > @ Mokazate

¥ : Inside Onpegeneqne npuHagnes., D Meperectu
+ : 323 1] Konupoeats
+ : CoOBMECTUMBIE TUMbI [# NoBasute
«- 1 | Fit_Un

PucyHok 4.18 — Co3paHue ¢pyHKUMOHaNbLHOro 6yioka us aepeBa 6ubnnoTekn

HekoTtopble @B MoryT ObiTb pasMeLleHbl TONIbKO B TaWMEPHOM MOTOKE MM B dhoHe (onpedensieTcss CBOMCTBOM
Moxxem pabomamb MOJILKO 8...), NPV MOMbITKE Pa3MeCTUTb TaKol BroK He B yKa3aHHOM MecTe paboThbl NOsSIBUTCS
OKHO COOTBETCTBYHOLLIEN OLUMOKMN.

ot Ownbra

9 He paspewena ecTaeka Bnoka “Interpolation” B mecto patotel "Tafimep”

OK

PucyHok 4.19 — Owimbka BcTaBKM Grioka

4.4 Co3pgaHue UMKIN4YeCcKnx BXxoaoB/BbIXOA40B U rpynn BXoaoB/BbIXOA40B

MHorne 6noku B NnpoeKkTe MorytT UMeTb pa3Hoe KOofin4ecCcTBO BXOOOB U BbIXOOOB. Takue BXxoAbl U Bbixogbl 6roka, a
TakKXe rpynnbl BXOO4O0B U BbIXOO0B, Ha3blBalOTCA LMKITMYECKUMU (CM. pasgen 2.5.1 )

IOna Toro 4ytoObl o6aBuTb BXxOAbI/BbIXOAbI Y Onoka, Heobxoammo Bbiaenutb ero NMKM u BbiOpaTb koMaHgy
Co3damsb. B nosiBMBLUEMCS OKHE crneagyeT BBeCcTUM Heobxogumoe Kosuyecmeo [oGaBnsieMbiX BXOLOB/BbIXOAOB U
HaxaTb OK.

b235 100
Muxlnt 1
0 sel |6 4-* CeoncTea
o 0|82 _
F] ¥panute

PucyHok 4.20 — Co3pgaHue BxoaoB/BbIXoaoB 6rioka
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a® Polygon2
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PucyHok 4.21 — Co3aaHue BxoaoB/BbIXo4oB 6rioka
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se]
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PucyHok 4.22 — Pe3ynbtaTt co3aaHus BXo4oB/BbIXoAoB 6rnoka

[nsa yoaneHus NULIHMX BXOO0B/BbIXOA0B MOXHO BbIAENUTL MX € 3axaTtbiM Shift n BbinonHuTb: NKM — Ydanums.

4.5 KommeHTapum y BXxoaoB/BbIXoAoB 6/10KOB

Okono BxofoB/BbixogoB B MoXHO 0CTaBNATL KOMMeHTapun. [1o6aBUTL KOMMEHTapWiA BXoay/BbiXody MOXHO ABYMS

cnocobamu:

1. Bblgenntb HeoOXoOUMbIN BXOO/BbIXOA, 3alTH Yepes KOHTEKCTHOE MeHIo B ero Ceolicmea, nobasuTb
cBonctBo Kommenmapuu, BBECTM HEOOXOAMMbI KOMMEHTapUI, HaxaTb CoxpaHumb. KommeHTapuii

NOABUTCA OKOJ10 BXo4a.

b253

135

58
—1AmME

L= = ==
|

-1 Dis

CeoOWCTBEa

Shif
o P [;] ¥aanuTte

GEﬂS'gn
— T e A+ ———

L

% ¥aanuTe ceask

oo CaenaTe BHELLHWUM

PucyHok 4.23 — [lo6aBneHMe KOMMeHTapu1a Bxoay/Bbixoay
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Tsg (Bxoa)
CeOHCTED £ Inauenne =

3HaYeHNE 0

EommenTapun HEFIHDJJ]

Howmep 0

[ram Teg

s TN flt

CoxpaHuTe | Ormena

JoBasneHWe HOBbIN CEOMCTE:

I Kommentapun - I JoGasnTe

IMG}KET paBoTaTe TONBKD B .. "I JoGaenTte

I_ NPHUEBA3ATE K pOAWTENHD

PucyHok 4.24 — ConctBo KommeHTapum

2. [Osaxabl HaXaTb OKOIO MHTEpecyHoLLlero BXxofa/Bbixona — NosiBUTCS CTPOKa BBOAA KOMMEHTapusi, crneayet
BBECTU KOMMEHTapWiA, OH 0TOOPAa3NTCH 3eNeHbIM LIBETOM.

b253 135
GenSgn
Nepuog 0 —Tsg |[fit fit] snf
0 1Amp |fit fit| nef
0 —shi |fit fit] sqw [~
0 AU |b b i
0 qDis |b b "]
b253 135
GenSign
Nepwog 0 —Tsg |[fit fit] sSnf Elbntqnl
0 —{Amp |fit fit| inef
0 —Shf |fit fit| sgw
0 qAut |b b 1
0 qbis |b b 7] o
b253 135
GenSign
Nepwog 0 —1Tsg |fit fit| sn|- Bexog
0 |Amp|fit fit| hnef
0 —shAf |fit fit| sqwl
0 qAut |b b o
0 qDis |b b [rl

PucyHok 4.25 — [lo6aBneHne kKOMMeHTapua Bxoay/Bbixoay y 651oka
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4.6 NMpoBeneHune cBA3en

[Ons Toro 4toObl co3gaTh CBSA3b Mexay BxXo4oM U BbIXOO4oOM beHKLI.VIOHaJ'IbeIX OnokoB Ha CTpaHuue cnepgyet
LLENKHYTb JIKM Ha Bxoge vnu Bbixoae u, He 0oTnycCKad neByr KHOMKY MbIlK, NOABECTU yYKa3artenb K APpYyroMy BbiXxoaoy
nnn Bxony. I'IpM OTnyCKaHun 1NeBOW KHOMKWN MbILLY CBA3b 6y/:|,eT npoeeneHa.

b35 5
Add ""’
o —qfo flt flt | sum
0 —fl flt b36 10
Add
0 fo fit flt | sum -
0 —fl flt

PucyHok 4.26 — Co3aaHue cBsasu mexay Pb

Mpu npoBedeHWM CBA3N Mexay Onokamu, HaxoAALWMMWUCS Ha pasHbIX CTpaHuLax, HeoGXoOaMMO OTKPbITb 3TU
CTpaHuULbl B paboumx OKHaxX 1 MPOBECTM CBA3b KaK yKasaHo Bbille. [py 3TOM Ha Kaxaol cTpaHuLe GyayT npoBeaeHb!
CBS131, COOTBETCTBEHHO, B N1eBOe 1 NpaBoe none. Ha nonsx crpaHuusl 6yaeT ykasaH agpec, Kyaa uaeT CBA3b.

e
> B b1150
— Mul
flt | sum = = o0 [fit
0 —f1 [flt
[
r‘é

] mnu_demol.0oH.Debug.2.b1150.f0 rE mnu_demol.®@on.Debug.1.b1148.5um —

PucyHok 4.28 — Ccbinkun Ha nonsx

Mpu cosgaHun CBSA3U YYMTbIBAIOTCA TUMbI OaHHbIX BXOAa W BbIXO4a, M, €Crnv TUMbl OKasbiBalTCA HECOBMECTUMBI,
BblaaeTcsa coobuieHne o6 owmnbke 1 cBS3b He NpoBoanTcs. HeBO3MOXHO co3aaHue cBA3n Ha KOHCTaHTHbIN BXop,.

LlBeT cBs3en 0T06pa>|<aeT TN AaHHbIX BXoAa:

*  YepHbIl — GyneBoe;

* KpacHbIU — Lienoe;

* CUHUl — BELLECTBEHHOE;
* cepbill — CTPOKOBOE.

[na ynaneHus cBA3M HYXXHO BblOENWTb NPaBoO KHOMKOM MbILUM BXOA, Kyda NpuxoauT cBA3b. Mpu aTom oTKpoeTcs
MEH!0, B KOTOPOM HYKHO BblGpaTh Y0asiums cesi3b.
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b1150 5
Mul
— -0 | o Ae e L

0 Hf1 ¢-» CeolicTea

I

x| Yaanute
¥Yaanute cERAZL
|5 Caenats BHEWHWM
' 3anaTk KOHCTaHTY

2y Mpunagnesar..

E Mokazate B Adepeee

PucyHok 4.29 — YaoaneHue cBA3n

CBs13b MOXXHO NEPEHOCUTb C OAHOIO BXOA4a Ha ApYron. [1ns 3Toro Hy>HO «CXBaTUTb» CBSA3b HA BXO4eE W, He OTnycKas,
nepeHecTn ee Ha HOBbIV BXOA,.

CBsA3b MOXHO cO3daBaTb C BxOga/Bbixoda Ha CTpaHuue MpoekTa K Bbixogy/Bxoay B gepese. [nsa atoro cnegyet
3axBaTUTb WHTEPECYIOLWMN BXOA/BbIXO4 W, 3axas Ctrl, nepertawntb ero Ha BbIXO4/BX0O4 B AepeBe, K KOTOPOMY
HeobxoaMMo NpoBecTu CBA3b. B nosBMBLLIEMCSA MeHIO Heobxoaumo BbibpaTh [lposecmu cesA3b.

AHarnorMyHo MOXHO NPOBECTM CBA3b C BXOAA/BbIX0Aa B AepeBe NpoeKTa K BbIXOAy/BXody Ha cTpaHuue. [ns 3toro
BXO//BbIXO[ U3 AepeBa CrieflyeT 3axBaTTb MbILLIbLIO Y NEPETALLUTL Ha BbIXOA/BXOA Ha CTpaHuLe. B nosismsLiemcst
MeHI0 BbibpaTh [lpoeecmu cesi3b.

W3 «agepeBa B 4epeBO» Takke MOXHO NPOBECTU CBA3b: 3aXBaTUTb HYXHbI BXOA/BbIXOA, NEPETALLUTL €ro Ha BbIXoA/
BXOZ, K KOTOPOMY HeO6X0AUMO NPOBECTM CBSA3b — BbibpaTh B MeHto [lpoeecmu cesi3b.

MPUMEYAHUE ) )
I'Ip|/| npoeeneHMn ceAa3en crieayet NOMHUTbL: eCli MPOBECTU CBA3b OT BbiXOAa K BXOA4Y — KOMMeEeHTapumn

Bbixoga Ayonupyetcs Ha Bxod. Ecnv npoBoguTh CBSI3b OT BXOAA K BbIXOAY — KOMMEHTapuWii He oybnvpyeTtcs.
Moopo6HO 0 KOMMEHTapusix cM. B pa3gene 4.5.

Ons yCTaHOBNEeHNA CKprTOI7I CBSI3U MOXHO MUcnonb3oBaTb 106asbHbIe KOHCMaHMBbI. Ona atoro Yy BblXoda, C
KOTOpOro 6yp,eT MATU CBA3b, HYXXHO nobaBuTb cBoncTBa lMonHbIlU anuac v FnobanbHasi KOHCMaHma.
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CeOWCTEBOD

/

b74 1 \
TransBit [no6anbHas KOHCTaHTa |«
1 sunwoueH — 10 |b b| 00— H1 ernw
2ermoyed —|I11 b b| olf— H2 exnir [padvK: MAaKCUMYM LKabl | 90
& grnoueH—412 |b b| 02— A ernw
[padWK: MUHWMYM WKansl | -20
\HOMED 0
MonHbIF annac sin310
bh310 10
30 Tsg |flt flt| s~ -~
70 Shf |fit flt| sg
1 Aut |b b| [ Yaanum Tvna fit
0 -Dis_|b bl__ 1. CaenaTb BHEWHWUM
KC
&y MpuHagexuT.. F 466
T= [okasaTb B AepeBe I”“KC Bnoka 310

PucyHok 4.30 — Co3aaHue rno6anbHON KOHCTaHTbI

S

Ha Bxoge, Ha KOTOpbIN OOMmMkHA MATW CBA3b, cnegyeT wenkHyTe NKM u Bblibpatb 3adamb koHcmaHmy. B
OTKPbIBLUEMCS CNMCKE BblOPaTh HYXXHYIO KOHCTaHTY U HaxaTb YcmaHosumsb.

PucyHok 4.31 — YcTaHOBKa rnob6anbHOM KOHCTaHTbI

PucyHok 4.32 — Pe3ynbrat NnpoBeAeHUsi CKPbITOW CBA3M

i* Po lygon2

sin3 10

¥cTaHDBWTE

CTreHa

b31

10

Inside

sn310 —fval
0 qa
1 b
0 eps
1 —enbl

fit
fit
fit
fit
b

#8a
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Bua cBSA3WM MOXHO MEHATb C MOMOLLBI0 KOHTEKCTHOTO MEHI0, KOTOpoe Bhi3biBaeTcs Liendkom MKM Ha cBssu. Mpu
yCcTaHoBKE Py4HOe Ha CBsi3 MOSIBNSAIOTCA TOYKM, MOTSHYB 3@ KOTOpble MOXHO npuAaaTb cBaA3W nbow Bug. MNpw
ycTaHoBKke A8mo CBs3b NpuobpeTaeT aBTOMaTUYECKN onpeaensieMblii BUA,.

5
fit| oD
fit| ol JoBaenTe Touky
fit] o2p- ¥ 8anuTe ToUKy
fit| o3
ﬂt od - LETO
Pyunoe
¥ 1anuTk CBA3L

PucyHok 4.33 — KOHTEKCTHOEe MeHI0 CBSA3U

4.7 NMpoBeaeHue cBA3en mexay MoaynsamMmu
Mpu pegakTMpoBaHMM B NpoekTe ABYX 1 Bonee Moayrnen eCTb BO3MOXHOCTb NPOBOANTE CBA3U MeXAY HUMM.
OBMmeH gaHHbIMU NPK NPOBEAEHUN CBA3en Mexay Mmoaynamu obecnedmsaetcd no npotokony OPC UA.

Mogpo6Ho peanusauus npotokona OPC UA B cpege lNMonuron onucaHa B gokymeHTe OBMEH C BEPXHUM YPOBHEM.
Bubnuoteka paOpcUA.

[lns npoBefeHWs CBSA3U MeXZy MOAYNsMM HEOBXOAMMO OTKPbITb CTPaHMUbl MOAyNein B pabounx oKHax 1 NpoBecTU
CBA3b.

Iprov_‘1 Tadmep.Timer.1 }3 @ » /l » @ — — I| prov_E.Taﬁmep.Timer.1I
-]
b49 5 H
AND b50 5

TransBit

1 b0 |b b qw B
1 o1 lb bl 10 [b b| o0

Inv =

PucyHok 4.34 - lpoBeaeHne cBA3M Mexay MoaynsimMu
B nosiBMBLIEMCS OKHE HEOOXOAMMO HACTPOUTL CBS3b Mexay moaynsamu. B ogHom u3 moaynen BbiGupaetcs 6nok

OPC UA-cepBepa, Bo BTopoM — 6nok OPC UA-knueHTa. Nocne HacTponkn cea3n Heobxoammo Haxatb lIpoeecmu
c8513b Mex0y MoAyisiMU.
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5" Polygon2

Mpotokon: | OPCUA _L]
I'Ipoerr:lprov_‘l j I'Ipoex‘r:lprov_‘l j

Moaynb: I prov_2 j Moayne: I prov_1 j
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OpcUAServer prov_2.QoH.Debug.1.b27 OpcUAServer prov_1.0oH.Debug.1.b19

‘ MpoBecTH CBA3E MEXAY MOLYNAMK OTmeHa ‘

PucyHok 4.35 — NMpoBeageHue CBA3U MeXAy MOAYNAMU

Iprov_‘I.Taﬁmep.Timer.1I < > H \z:,.\ m >>H /I » H-:- @ < —> |prov_2Taiimep.Timer.1 < > H‘ G E

A —
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ransoi
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I TaAMepTImer 1 bagiq | wwememreesn o-—{i0 [b b] o0}
1 oo [b b[ q | prov_2 Taiiwep Timer.b50.0 | @ T = | | |
1 —bl|b b|invf-
P

PucyHok 4.36 — Pe3ynbraTt npoBefgeHUs CBA3U MeXay MoaynsiMm

B pasgen [JaHHble BbiOpaHHoro 6Grnoka OPC UA-knueHTa gobaButca Bxoh C MPOMNMUCaHHbIM CBOMCTBOM ID
ucmoyHuKa/npueMHuKa, paBHbIM MHAEKCY BXO4a MW BbIXoda B moayrne, KoTopbln 6bin BeibpaH kak OPC UA-
cepsep.

E| % Protocol51

= - ! 10 (exonm)
=-{J bs3
@ BXO4b! CeoiicTeO 4 3HaueHwe %
EF* E JaHHele

: SHaueHne 0
El @ BXO/bI

”’"’0 10 Homep 0 h
i @ BLIXOEI [« | EU

PucyHok 4.37 — CBoicTBa Bxoaa, Ao6aBneHHoro B pasaen [laHHble

88



4 PepakTupoBaHue NpoekTa
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e
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PucyHok 4.38 — CBoicTBa BbIXOA4a-UCTOYHMKA

4.8 3apaHue nopsaka BbINOSIHEHNSA (pYHKLUMOHaNbHbIX OJIOKOB Ha CTpaHuue

[ns 3agaHust odepedHOCTU BbINOMHEHWst BrOKOB Ha CTpaHuue criegyeT HaxaTb Ha CBOOOAHOM MecTe CTpaHuubl
MKM v BbiGpaTh MopsiOku.

¢ CpoWcTea
> [MokasaTe
E:l Co3gate

F] ¥nanuTe
:l Mownck

D_j Konupoeate
Bcraente
[3‘ JkcnopT

=1
= Mevate...

T= Mokazate & Jepese

PucyHok 4.39 — lNopsgkn

B oTKpbIBLLUEMCS OKHE MOXHO BbIOpaTh creayoLmne Nopsaku:
* OOduHakoenblli NopsiOoK,;
+ [lMopsidok no eo3pacmaHuto;
* [lopsiOok Mo MOmMoKy OaHHbIX.

a® Polygon2

(* OauHakoBBIA NOpAJOK |5

" Mopaaok No BO3PacTaHni

(" Mopsgok No NoOToRY A3HHBX

YCTaHOEWTE OTMmeHa

PucyHok 4.40 — YcTaHOBKa NopsifKoB GJIOKOB Ha CTpaHuLie

89



4 PepakTupoBaHue NpoekTa

Mpu BbiGope NyHkTa OAuHakoebili Nopsidok Bcem Brokam Ha cTpaHuue OyaeT NpUCBOeH NOPSAOK BbIMOSHEHMS,

yKasaHHbIV B none crnpaea.

WA map-Gaina
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PucyHok 4.41 — OguHaKoBbIN NOPSAOK BbINOSTHEHUA

Mpu BbiGope nyHkTa Mopsidok no eospacmaHuro Griokam OyayT NPUCBOEHbI NMOPSAKM OT 5, HaUMHas ¢ BepXHero
neBoro yrna, kpatHo 5. Yem neBee u Bbille HaxoauTcs Grok, TeM MeHbLUMIA NOPSAOK BhINOSIHEHUS y Hero ByaeT. Yem

npaBee n HHxe — Tem SonbLnn nopAAO0K BbINONMHEHUA.
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PucyHok 4.42 — Mopsaaok BbINOMHEHUS MO BO3pacTaHUIO
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Mpu BbIOOpe nyHkTa 1o MOMOKy OaHHbIX O4epenHOCTb GrokoB ByaeT onpedeneHa ux cBA3saMU Apyr C APYroM Ha
TEKyLlen CTpaHuue — ecrnm c Bbixoga Oroka naert cBsi3b Ha BxOf, Apyroro 6roka, TO NepBbIN MOMYYUT MEHbLUWMA
nopsgoK UCNONMHEHUS.
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PucyHok 4.43 — NMopsaok BbINOMHEHUSA NO NOTOKY AaHHbIX

4.9 lo6aBneHue cTpernok, (poHa U TeKCTa Ha CTpaHULbI

[na no6aeneHns KOMMEHTaPMEB M 3aMeTOK Ha CTPaHMWLbl NPOEKTa U 9KpaHbl OTMaaqvka npeaycMoTpeHbl aNieMeHThbI
cmpernka, ¢poH 1 mexkcm. [Jo6aBUTb UX HA CTPAHULLY MOXHO C MaHEeNn MHCTpyMeHToB PedakmupoeaHue.

[ns nobaeneHus naHenu cnepyet B MeHio OkHe/lMlaHenu uHcmpymMmeHmoe noctasuTb dnar PedakmupoeaHue.

MpoekT | OkHa JEpPaH

g (IR 5 oo |5

[+#] MaHene oTnagkw

F'f CkHa

1 (+) Hogoe okHO
1 -y KoHTpOoAnep
v HHCTpYMEHTE
v Haewraywa
v Bug

| 1 Hacon copn

:l Momck COCTOAHKE

@ (7] Cnoaeka e

PucyHok 4.44 — [lo6aBneHue naHenu PegakTtupoBaHue

BBepxy aKTUBHOW CTpaHuubl NOABUTCA MaHenb, Ha KOTOpOI7I MOX>XHO Bbl6paTb ANneMeHTbl OnAa peaakTupoBaHUA:
cmperJika, (pOH, mekcm. B cBoncTBax co34aHHbIX 3N1IEMEHTOB €CTb BO3MOXXHOCTb MEHSATb UX KoopAuHaThl, 3aAaBaTtb
pa3mMepbl U LIBET.
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PucyHok 4.45 — OTo6paxeHue 3f1eMeHTOB NaHenu pefakTMPoOBaHUA Ha CTpaHuLe

4.10 Jo6aBneHne BXo4oOB U BbIXOAOB B pasaenbl

B komnoHeHT npoekta Pa3des1 MOXHO 000aBNATb BXOAbI/BbIXOAbI CO CTPaHMWL, MporpaMM Ans OTOBpaxeHus Ha
3KpaHe oTnagyuka, Ans BbiBoAa Ha rpadvk, Ans nepegadv curHanos OPC UA-knueHTy 1 gp.

Ons nobasneHus Bxoga UNu Bbixoda B pasfen criedyeT BblAenUTb HYXKHbI BXoO UMK BbIXoA U, 3axas knasuwy Ctrl
M NEBYID KHOMKY MbIIW, MEpeTawmuTb ero Ha HyXHbll pasgen B gepeBe npoekTa U BbibpaTb Job6asumb B
KOHTEKCTHOM MEHIO.

Tarke BO3MOXHO [06aBUTL Cpady HECKONbKO BXOO4OB/BbIXOO4OB OAHOro Oroka B pasgen, Ans 3Ttoro cnegyet
BblAENATb UX C 3axkaTton knasuwen Shift.
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PucyHok 4.46 — [lo6aBneHue Bxoga/Bbixona B pasgen

Nocne pobaeneHus B pasgen BXo4 vMnu Bbixog Grnoka okpacutcsa B XenTbid uBeT. [1pu HaxaTtum Ha HeM npaBow
KHOMKOW MbIwN 1 Bbibope B MeHto MpuHadnexum B cnucke byaeT otobpaxeH yHKUNOHanbHbIA Orok 1 pasgensl, K
KOTOPbIM MPUHAASIEXUT 3TOT BXOA UNN BbIXOZ,
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PucyHok 4.47 — [lo6aBneHue Bxoaa/Bbixoaa B pasgen
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a® Polygon2

Belxog novy_proj. Tafimep. Timer.1.b31.isd

O [ inovy_proj.Taiimep. Timer.1.b31
"1 novy_proj.3kpan oTnagunka

Jeoinoe HamxaThe B cnucke = MNokazate B gepese

Y,EI,EJ'IHTI: W3 OTMEYEHHBIX EEKFII:ITI:

PucyHok 4.48 — OkHo MNMpuHagnexur

I'IpM OBOWHOM LLIEMNYKe Mo CTPOKe CINMCKa OTKPOETCA pacnorioXXeHne BXxoga uinmn Bbixoaa B gepese.

PucyHok 4.49 — OTo6paxeHue Bxoaa/Bbixoga B AepeBe

- |=| JKpaH oTnag4uKa

@I EXOEI
= @I EbIX04b
{7 isd

4.11 HaBuraums no NpoekKkTy

[ns HaBurauuy no MpPoekTy MOXHO BOCMOSb30BaTbCs MaHenbto Hasuzayus, kotopas nobaBnsieTcsi yCTaHOBKOW
onara Hasuzayus B MeHto OkHa/llTaHeniu uHCmpymMeHmos.

MoppobHO NaHenu NHCTPYMEHTOB OKOH NPEACTaBNeHNst onucaHbl B pasgene 3.1.1.1.

Mpun HaxaTum Ha kHonky Crucku ebibopa Ha NaHenu oTobpasnTbCs Mosne, B BbiNadaloweM MEHIO KOTOPOTO MOXHO
BblIOpaTb COOTBETCTBYHOLLIEE OKHO NPEeACTaBEHNS ANsl aKTUBHOW CTPaHULbI.

H

&

®

Cnucku Eh|60pa|

@ @ < — ‘ mnu_demo.TaimepInl || CrpaHuua ¥ ||mnu_demo j < >
TransBit
Homanpa: H2 Aeto 0 10 |b b| o0 }— Homanaa: H2 AsTo
Komanpa: H2Pyuw 0 —{I11 |b b| ol |— Komanpga: H2 PyuH
Komanpa: H2Otkn 0 12 |b b| 02 — Komanpa: H2 OTten
Komanaa: H2 Ocvoexoid 0 13 |b b| 03 |— Homanpa: H2 OcHOBHOW
Homanga: H2 Pezepexnid 0 —14 |b b| o4 |— KomaHga: H2 PezepeHbif
b42 1
TransBit
Komanpa: NA Asto 0 —10 |b b| o0 — Komanga: A AsTo
Homawpa: TAPywH 0 {11 |b b| ol |— Komanga: A PyuH
Homanga: NACTkn 0 <12 |b b| 02 |— Komanpa: NA OTkn

4

PucyHok 4.50 — HaBuraums no npoekry

Wcnonb3ys kHonku Ha3ad v Brneped ocCylLECTBISIETCA MepeMelleHne Mexay paHee OTKPbITbIMU CTpaHuuamu.
Kronku Mpedbidywas cmpaHuya v Cnedyrowass cmpaHuya npon3BoaaT NepeknioveHne B nocneaoBartenbHOCTH,
KaK CTpaHULIbl PacrorioXeHbl B NPOeKTe (CBEPXY-BHU3).
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4 PepakTupoBaHue NpoekTa

@ @ < — hu_demo.Tafimep.Out.1 < > /' B T

!_(;?MIDU_LBH CTpdHKLLa

H1: Peseperbii —14 |b bl o7
Ej H1 exnouen —15 | b b| o5F H1 exknwoueH
b42 1
<2 TransBit
H2: AsTo —10 |b bl oOF H2:AsTo
O H2: Pyun—{I1 [b bl o1} H2:Pyun

PucyHok 4.51 — KHonku Ha3zag n Bnepep

TaKkKe BO3MOXHO MepemelleHre Mo Momnsm CTpaHuLL — CreayeT LWerkHyTh Mblllbio Ha aapec CBSI3W U B aKTMBHOE
OKHO 0TO6pPAa3nTCA COOTBETCTBYIOLLAA CTPaHULa.

@ @ & = |mnu_demoTaiimep.Outl | { D

b42
= TransBit

mnu_demo.Taiimep.Logic.3.b52.g H1:Asto—{I0 |b

God mnu_demo.Tafimep.Laaic 2 hs2 n H1: Pyun—{I11 |b

mnu_demo.TaﬁMEp.Loj;nu—dem‘]'TaﬁMEp'LDgic'g'bﬂ'q 1: Otkn—12 |b
@ | mnu_demo.Taiimep.Logic.3.b52.inv H1: OcHosron —{I3 |b

mnu_demo.Talimep.Logic.3.b52.q H1: Pesepeubin — 14 |b

b

@ mnu_demo.Taiimep.In.2.b74.00 H1 srmoyen —] 15

PucyHok 4.52 — lNepemellyeHuve no agpecam CBA3U

OTKprTb HY>XHYHO CTpaHuUy B aKTUBHOM OKHE TaKXe MOXHO [Ba pa3a LUEesIKHyB Ha HEN MbIWbIO B aepese, nnbo
nepertawimB ee U3 AepeBa B 3TO OKHO U HaXXaB lNokazameb.

E MpoekT @
= ,{J_’ novy_praj Ll

D Tatimep
% TIﬂ'IEF
__/@-f'

Y= MepeHecTr

a0 e ) PoH
D_j KonupoEaTe

!_F

- |=| JKpaH oTnagHMKa 3
EE

@. EXOAbI t'

PucyHok 4.53 — OTKpbITUE CTpaHULbl U3 AepeBa

4.12 KonupoBaHue 4YacTeu NpoekTa

[ns KonupoBaHMsI 4YacTM MpoeKTa CnegyeT BbIAENUTb HYXHYK 4YacTb MPY MOMOLLM MbllK (4NS BblOeneHus
Heckonbkmx vacten — 3axaB Shift) n Haxate Konupoeamb Ha naHenn WHCTPYMEHTOB. Takke MOXHO
BOCMOnb3oBaTbcs kombuHaumen Ctrl + c.
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4 PepaktupoBaHue npoekTa

D - O 6

1
(S .
bl Elg MpoekT
- = ﬁ mnu_demo
= () Taiimep
% In

[t

l~v D 1 MHWuwanwnzauwma

2 YCTAaBKW NO A3BNEHWH, YPOBHAM

c D
Konupoeats .___ D

l~v D 5 OTknHOUBHWE HAaCOCOE

PucyHok 4. 54 KonupoBaHue 4yacTten npoekTa

Oanee nepe|7|T|A B TO MeCTO NnpoeKkTa, Kyaa cnenyetr npoun3BeCTt BCTAaBKYy U HaXaTb Ha naHenn MHCTPYMEHTOB
Bcmaeums. Takke npon3BeCTn BCTaBKy MOXHO 4Yepe3d KOHTEKCTHOE MEHK0, OTKPbIBaKLWeeCA Npu Haxatumn MKM Ha

KOMMOHEHTe aepesBa, Ui

1 coveTaHnem knasuwlen Ctrl + v.

H

mnu_demao j

Goosd

ER R A C O ©

[=he ﬁ mnu_demo
= @ Taimep

=@ n

<+ CBOWCTBA

= é &> [lokasatb

@ Cozpate

-- E Yoanute

Q Mowck

" Ej Konuposartb
" E—} Jkcnopt

Eﬂ Meuats...

[+

1A

ENEHWHD, YPOBHAM

PucyHok 4.55 — BctaBka ckonMpoBaHHbIX pa3fenoB
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4 PepakTupoBaHue NpoekTa

PacnonoxeHne KOMNOHEHTOB U CBA3W, KOTOpble Obinn BHYTpPU BCTaBNAeMOMN 4YacTy, COXpaHATCA.

Takke KONMPOBaTb YacTU MPOeKTa MOXHO MnepeTackmBaHueMm. [na 3TOro Hy>KHO «CXBaTWUTb» MbILLbI0 TpeGyemyto
YacTb MpoeKTa M nepeTawuTb B HOBoE MecTo. B oTkpbiBleMcs MeHo BbiOpaTb komaHay Konupoeamsb (ecnu
BbIGpaTh [MepeHecmu, TO YacTb NPOEKTa yAanuTcs 13 HadanbHOro Mecra).

1
[a - g MNpoekT

o - ﬁ mnu_demo

- @ Tadimep

o [ [
IRl R
o = o
Eéé

% < [lokazaTtb
El 3 Y MMepeHecT

S o

+ qwert
+ % Euenvotekwn

+

PN D@D E - O 6
"
-

PucyHok 4.56 — KonupoBaHue 4acTu npoeKkTa nepetackuBaHuem

KOI'II/IpOBaTb KOMMNOHEHTbI BO3MO>XHO HE TOJIbKO B paMKax O4HOro npoeKkrta, HO 1 N3 pa3HblX.

Mpu KonupoBaHuM Moaynen, MecT paboTel, Nporpamm, yHKLMOHaNbHBIX GNOKOB, rpadUYeCKNX 3IEMEHTOB MMeHa
06BEKTOB M3MEHSAOTCS aBTOMATUYECKM B COOTBETCTBMN CO CIEAYHOLLMMM NpaBUnamu:

1. Wwmsa Buga b<uHdekc 6s10ka> npucBavMBaeTcsi Npu co3gaHny 6rokoB, AN KOTOPbIX HE 3a4aH0
nornb3oBaTenbckoe nMsi. MNpu KONMPOBaHMM B UMEHM HOBOTO Gr1oka 0TOOPa3nTCst ero MHOEKC.
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4 PepakTupoBaHue NpoekTa

- D 2 Hacochl, aaeneHme

b253 (dyHKUMOHaNBHBIKW BAOK)

-1 F 76
+ 1 F b2s3
+-1 | b74
# 1 F v220
- { } b222
+ 1 F b220
- {F b222
-1 F b220
o 1| b222

CeoicTBO

JHaueHue

Mma Tana

Homep Gubamotek

TransFlt

Mupeke B Bubnuotere | 66

66

PucyHok 4.57 — KonupoBaHue 6noka b76. Umsa HoBoro 6noka b253 onpegensieTrca no MHAEKCY

2. KactomHble uMeHa MoryT ObiTb 3agaHbl Nofb3oBaTenem unm copMmMpoBaHbl NpU reHepawmm 6roKoB 13
MS Excel. NepenmeHoBaHue Takmx 6Gr10KOB 3aBMCUT OT HANUYNSA NOPSAKOBOrO HOMepa B UMEHMN.

Ecnu nma 6e3 undp B KoHUe, To fobasutcs cydduke «_» n Homep Buga 01 (qononHeHue 0o AByX UMdp).

= D 2 Hacockl, gaenexue

+

=0

custom_name
custom_name_01

custom_name 02

¥

+

]

b253
b74
b220

PucyHok 4.58 — KonnpoBaHue 6noka custom_name

Ecnnm B MMEHM ecTb HOMEp B KOHLUE, TO MPU KONMpoBaHWM Brioka HoMep MeHsieTcs, onpedenss dopmar no
KONMYECTBY «JMLUHMX» HyneW BHavane yvcna. [ns reHepauuv MopsigkoBOrO HOMepa MpOM3BOAMTCA MOMCK BCEX
HYMEpOBaHHbIX MMEH, KOTOpble HauyMHAaTCA TaKkke Kak ucxogHoe, W gOoGaenserca Homep Ha 1 6Gonblue
MakcumarnbHOro M3 Hux. Ecnv npu KonvpoBaHWM HeoBXoaMMO COXPaHsATb HOMEpP B UMEHW, TO peKoMeHayeTcs
06ecrneynTb OKOHYaHNE MMEHN HEYUCIIOBLIM CMBOJIOM, HAaNpPUMeP, 3HAKOM «_».

- D 2 Hacocel, gaeneHue

+

+ i Ecustum_nameﬂﬂ

custom_name10

+

+

+

+

o |

b253
b74

b220
b222

PucyHok 4.59 — KonupoBaHue 6noka custom_name09

ABTOMaTN4YECKOE N3MEHEHME NMEH BNOKOB npun KonnpoBaHM MOXXHO OTKITOYUTb B OKHE Hacmpo&ku NMPUJIO)KeHUsl

BO Bknaake KonupoeaHue.
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4 PepakTupoBaHue NpoekTa

4.13 NepeHoC GNOKOB, CTpPaHUL, NporpamMmm

[na nepeHoca GroKOB, CTPaHWULL UMK NMPOrpaMM, HYXXHO «CXBaTWUTb» MX MbILLbIO U NepeTaLuTs B Tpebyemoe MecTo.

Mpun oTnyckaHun BoIBpaTh MMepeHecmu.
,ﬂ,’EpEEU j ¥ H f:;" ¥

e 1
H Elg [MpoekT
&0y = ﬁ mnu_demo
= @ Taimep
@ ~amn
@ D 1 SkpaH
D 2 Hacochl, gagneHwe
A @ ) Prm
0 % Logic
g #- £ Model
M £ out
[ f:::: QoH
]E |:% N &> [lokasatb
E&E 3Kpﬂ|-

[ rpacs [N Konwmpogars

PucyHok 4.60 — lNepeHoc yacTten npoekTa

MepeHeceHHbIN yHKUMOHanbHbIN 6ok, cTpaHuua unv nporpamma, byayT yganeHbl CO CTaporo Mecta 1 BCTaBneHbl
B HOBOe. PacnonoxeHnsi KOMNOHEHTOB U CBA3W By4yT COXpaHEHbI.

I'IepeHoc KOMMOHEHTOB BO3MOXEH TOJNIbKO B paMKax OOHOro npoekTa. Ons nepeHoca ©nokos, CTpaHuy 1 nporpamMmm
M3 OOHOIo NpoekKkTa B ,D,pyr0|7| MO>XHO UCNonb3oBaTb KOMaHAbl Konupoeamb n Yoanums.
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5 TpaHcnauus

5 TpaHcnauua

3aBepIJJaIOLLI,I/IM 3TanoM Co3aaHnA NPoEKTa ABNAETCA Tpch.nﬂuun, CcO34aHHOoro anropnTtMma B MNCMNOMHSEMbIN d)aﬁ]'l.

TpaHcnsuma npoBoguTca B ABa aTana. [padmyeckoe npeacraBneHne npoekta npeobpasyeTcs B UCXOAHbIE TEKCThI
nporpammbl Ha C++. [laHHble davnbl ¢ pacumpeHnsiM1 . cpp v . hpp, XxpaHaTcs B Katanore npoekTa B Marke C
nmexHeM build_umsi modynsi_OC. OHK co3faloTcs 3aHOBO Kaxabli pa3 Npu TPaHCnsuUM U UX peaakTupoBaHue He
UMeeT cMbicna.

Ha kaxxgyto nporpammy npoekTa co3fgaeTcs HeCKOSNbKO hannoB:

* [ums npo2pamMMbl].cpp — COOEPKUT BbI30Bbl anNropuTMOB (hyHKLIMOHANbHbLIX B65TI0KOB B COOTBETCTBUM C
NnopsiAKOM BbIMNOMHEHMS;

* i_[uHdeKc npoepaMMbl].cpp — COOEPXKUT BbI30OBbI MHULMANMU3aLMN PYHKLMOHAmNbHbIX 6r10KOB B
COOTBETCTBMU C NOPSAKOM BbIMOSHEHWS;

* n_[uHOeKc npoepamMmbli].cpp v e_[uHOeKc npo2paMmbl].cpp — coaepKaT onmcaHnst pyHKLUMOHANbHbIX
6nokos.

MHaeke pyHKLUMOHanbLHOro 6noka ncnonb3yercs npu TpaHCnsaumMm Kak uMs 06bekTa, oTBevatoLLero 3a paboTy aToro
6noka. lpu 3Tom knacc obbekTa COOTBETCTBYET TuMy yHKUMOHANbLHOrO Ornoka uM onucaH B OumbnuoTeke
yHKLMOHarbHbIX OrTOKOB.

Co3gaHHble UCXOAHble TEKCTbl KOMMUIMPYKTCA COOTBETCTBYOWMM KomnunsTopom C + + B 3aBMCMMOCTM OT
BbIOpaHHOW onepaunoHHON cucTeMbl. B pesynbrate nonydaetcs uvcnonHsembld dann, KoTopbi Heobxogumo
3arpy3uTb Ha KOHTPOMMEp U 3anycTuTb.

MMs ncnonHsiemoro garina Ans onepaumMoHHoW cucteMsl Linux — umst modyss. o, anst Windows — umst Mooyns.
exe.

Tabnuua 5.1 — CBoMcTBa MOAYNSA, UCNOMb3yeMble NPU TpaHCNALUN

CBomncTBO OnucaHue
IP adpec IP-agpec koHTponnepa

oC Tuvn onepauMoOHHOM CUCTEMbI 451 TPAHCNALUK
Tun Tun npoLeccopHOM NNatbl KOHTponnepa
npouec-

COpHOlI

nnamsi

Watchdog | ®nar BKNoUNTL/BLIKIIOUYNTE CTOPOXEBOW Tanmep (0Tnaaky yaobHee Npon3BOAMTL NPU BbIKMIOYEHHOM
CTOPOXXEBOM TarMepe, Npuy 3KCnyaTaumnm ero HeobXo4MMO BKIOYNTb)

Aemoa3sa- dnar BKIMHYUTL/BLIKMIOYMTL aBTOMaTUYECKUI 3anyckK npoeKkTa Ha UCnosfiHeHne npwu BKInlo4eHnn

nyck KOHTpOInepa, Ha KOHTponnep 3arpyxaetcsa dann autostart

fopm MopT OPC UA-cepBepa B nporpaMmme, ecnv oTnn4yaeTcs ot ctaHgapTHoro 4840 (Bxog prt 6roka
omnad4yu- | OpcUAServer)

Ka

Ona Toro YTOObI BLINONMHUTL TpaHcnauuio B MonuroHe MOXHO NCMNONb30BaTh OAHY N3 KOMaHA N3 KOHTEKCTHOIO MEHHo,
OTKpbIBA€MOro Ha>xatmem I'IpaBOI7I KHOMKOM MbILUK Ha moayne:

+ TpaHcnupoeams ece — TPAHCHSLMS BCEFO MOAYNS;
* [Mepecmpoumb — KOMNUNSAUMSA NpoekTa 6e3 N3MeHEHUs UCXOAHbIX TEKCTOB. [laHHYI0 KoMaHay creayet
NPUMEHSITb NPY TPaHCAALUN HEU3MEHEHHOIO MPOEKTa C HOBbIMY GUBNMoTEKaMu.

Mpy BO3HWKHOBEHUM COMHEHWIA PEKOMEHAYETCA Mcnonb3oBaTb KoMaHay TpaHciupoeamsb ece. [Ans TpaHCnsauum
MpoeKTa TakkKe MOXHO MUCMONb30BaTh COOTBETCTBYIOLLYIO KHOMKY Ha naHenu VIHCTpyMeHTbI.

Ecnn paHee npoekT TpaHcnvpoBarncsi B AaHHYHO Manky, BO3HUKHET OKHO MOATBEPXKAEHUS TpaHcnauuw, cregyet
BblbpaTh — Ja.
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]
- E MpoekT =
Sl %] now prol ¢

= @ Taii ¢ CeoWcTea

= % 4 [lokasaTe

+ |E) Co3aate

.
+ i_,) Dot [2] Yaanute

= E 3KE 4, TpaHOWpoEaTE

@. TpaHCNMpOEaTh BLE

= @- & MepectpowTe

PucyHok 5.1 — TpaHcnauus

P PBA -
o *ONpoC

Tpancnauywa e nanky EN\Polygon2\projibuild_nowvy_proj_LinuxOwen, sce daine
ByayT yAaneHsl.

da Aa ana prex Her

PucyHok 5.2 — NoaTrBepxaeHue TpaHCcnALMn

Mpn TpaHcnsumm B okHe [Mpoepecc (MeHio OkHa/llpozpecc) oTobpaxaeTcsas Xon BbIMOSHEHMS, NPU HanMyum
OLLINBOK OHU YKa3bIBakOTCA C OnnMcaHnem.

Mo UTOry TpaHCNAUUN MOXHO BUOETb pe3ynbraT — coobueHne 06 YyCnewHOCTH TpaHCcnAauun, BpemMsa BbliNONTHEHUA.

0% Otmexa
16:40:29: ﬂ QuncTnTe

16:40:29:

[T T

TpaHCNALMA IAEEpLEHE
Beepx

Thu Sep 19 16:40:29 2024
16:40:29: OnepauMa saeeplueHa, NMpowno EpeMeHi: DD:UE‘|| j BHnz
L

PucyHok 5.3 — OkHo nporpecc: coobLieHne 06 ycnewHon TpaHcnAaumm

Mpumepbl 3agaHua cBoMCTB Moaynsa Ana Tpadcenauuu nog MIIK210 n BuMpTyanbHbIA KOHTpONMep npuBedeHbl B
pasgerne 6.
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6 3arpyska 1 3anyck npoekTa

6 3arpyska u 3anyck npoekra

Mocne TpaHCNAUWMM NPOEKTa ero cneayert 3arpy3mTb Ha KOHTponsep.

Insa koHTponnepos OBEH 3arpy3ky 1 3anyck NpoekTa MOXHO NPOBECTU crieayoLwymMm crocobamu:

* yepes [MaHenb omnadku;
* Yepes web-uHTepdenc koHopurypaumm so Bknaake lNJ1K/MpunoxeHue;

yepes cuctemHoe okHo KoHmpounnep.

6.1 CBoncTBa moaynsa ana 3arpy3ku npoekrta B MNJ1K210
MpoekT B INMJIK210 3arpyxaetcs yepes npotokon SSH.

Tabnuua 6.1 — CBoncTBa MoAynsi, ucnosb3yeMblie Npy TpaHcnsauumu nog MIK210

CBoM1CcTBO OnucaHue 3HayeHue
IP-adpec IP-agpec koHTponnepa K KOHTponnepy MOXXHO NogkKnyaTbCa U3 cpeabl
yepes nHTepdencol:
USB Device — IP-agpec 172.16.0.1

- Ethernet — IP-agpec no ymonyaxuto
192.168.0.10 (noptbl Eth 1...3)

lModknro- MpoTokon Ans NOAKIOYEHUS K KOHTponnepy SSH

Yyambcs

4Jepes

SSH: noecuH |JlorvH ons NOOKNHOYEHNS K KOHTpOepy root

SSH: naposnsb |[Naponb Ans NOAKNIOYEHUS K KOHTponnepy Mo ymonyaHuio owen

ocC Twun onepaunoHHOM cuctembl Ang TpaHcnauun | Linux OBeH npowmBKa 3.x

Tun Tvn npoLueccopHou NnaTtbl KOHTponnepa OBeH MJ1K210

npoyeccop-

HOU nnambi

Watchdog dnar BKNIOYUTL/BbLIKMIOYNTE CTOPOXKEBON Ha Bpemsa oTnagku pekoMeHayeTcsl OTKIodaThb
Tanmep

Aemoa3anyck | dnar BKIIOYMTL/BbIKMIOYNTL aBTOMATUYECKUIA -
3anyck NpoeKTa Ha UCMOMHEHMe NpuU BKIOYEHUN
KOHTponnepa, Ha KOHTPOrnep 3arpyxaetcs
ann autostart

Mopm Mopt OPC UA-cepBepa ans gocTyna otnagyvka | o ymonuanuio 4840
omnadyuka |[llonuroH

HepocTatolme B OKHe CBOWCTBA MOXHO A06aBUTb M3 BbiMagatowlero cnucka cHuay. Pabota ¢ okHom Ceolicmea
nogpobHo onucaHa B pasgene 3.2.

Mpn TpaHcnsumm npoekta nog [MMJIK210 dannbl TpaHcnaumn 3anuckiBatoTca B nanky build_umsi mModyns_
LinuxOwen3. VicnonHsemblit dhaiin nporpaMmmbl st KOHTponsepa — UmMsi MoOyJisi.o.
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6 3arpyska 1 3anyck npoekTa

praject] (mogyne)

CeoficTeo 3HaqeHne -l
IF agpec 1021212
55H: norue root
L5H: napone oWen
MR project
Homep H
OC Linux OseH npowreka 3.x
Maponb admin <password >
MofKAYETECA Yepes 55H
MopT OTAag4HKS 4540
Tun NPOLECCOPHOW MARTH Oeen MAK210
YHUKANsHBIA WAeHTHEMKETOP | {5d0622db-d094-4783-b062-571208094509)

-

COXpaHHTE OTmeHa

L oBaBneHne HOELX CEONCTE:!

| max hd JoBaEMTs

| |ID MCToYHWER MPHEMHWES bl JoBaEMTs

[ MPYERZETE K POAWMTENN
PucyHok 6.1 — CBoncTBa Moayns Ans TpaHcnAuvm u 3arpy3ku npoekrta B NJ1K210

6.2 NaHenb oTnaaku

Ons TpaHcnsuum, 3arpy3kum M 3anycka MpoekTa Ha KoHTponnepe B cpede [MonuroH npegHasHaveHa [MaHesnb
omuadku. MNaHenb oTnaaku gobasnsietcs Yepes MeHto OkHa/llaHenu uHcmpymeHmoe — lNaHesib omnadku.

oroc RIS S N

PucyHok 6.2 — lNMaHenb oTnagku

P, |

Ta6nuua 6.2 — AnemMeHTbI NaHenu oTnaaku

onemeHT MukTorpamma PyHKLUA

Modynb _ Bbibop mogyns ans sanycka
‘pro jectl j

UHAukamop = OToGparkaeT cTaTyc 3anyLeHHOro npoekTa
cmamyca -
lMepe3any- TpaHcnsaumsa mogyns, 3arpy3ska McnonHsemoro davina Ha KoHTponnep 1
cmumsb 80 b 3anycK Ha «nepeaHeM nnaHe»
épemMeHHou BHUMAHUE

Mpw 3aKkpbITUK cpeabl pa3paboTKN BbINOMTHEHWE NPorpaMmbl Ha
KOHTponnepe GyaeT OCTaHOBMNEHO

ceccuu A
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6 3arpyska 1 3anyck npoekTa

MpogomkeHue Tabnuubl 6.2

AnemeHT MukTorpamma DyHKUUA
lMepe3any- TpaHcnaumsa mogyns, 3arpy3ka MCnonHsemoro davina Ha KoHTponnep 1
cmums Onsi Pa 3anyck co ceoncTsoM Aemoa3sarnyck
nocmosiHHoU BHUMAHME
pabomsi [nsa 3anycka nporpaMmmbl CO CBOUCTBOM A@mo3anyckK KOHTponnep
Oynert nepesarpyxeH
3anycmumsb TpaHcnsaumsa mogyns u 3anyck nokaneHo Ha MK, Otnagymk nogknovaeTcs K
Ha w 3anyLeHHOMY MoAy o, HE3aBMCMMO OT TOTO, Kakue BelbpaHbl IP adpec n OC
eupmyarb- ans TpaHcnauun. MogpobHee cMm. B pasgene 6.5
HOM
KOHmMporsnsie-
pe

[ns 3anycka npoekTa Ha KOHTponmepe Yepes NaHenb OTNaak/ cneayer:
1. YcraHoBMTb CBOMCTBa MOAYMS B COOTBETCTBUM C Tabnuuen 6.1.

2. B Bblinapatowem cnvcke Ha naHenu otnaaku Belbpatb Modynb (cpemn Mmoaynei NPoeKkToB, OTKPbLITLIX B
OaHHbLIN MOMEHT B cpeaie pa3paboTku).

3. BbInonHWTL 3anyck Moayns OA4HUM 13 COCOBOB:

* [lepesanycmumb 6o epemMeHHOU ceccuu — Byaet npon3segeHa TpaHCnsaumsa Mogyns, 3arpyska
UCMOMHSIEMOro halna Ha KOHTPOINep, 3anyck ero v NOAKMIYEHNE K HEMY OTNaauYUKOM.

BHUMAHUE .
A Mpu 3anycke NporpamMmMbl BO BpEMEHHOW CECCUW e€e BbINOSIHEHUE Ha KOHTporiepe byaer
npekpaLleHo Npu 3aKpbITUK cpeabl pa3paboTKu.

» [lMepesanycmumsb Ansi nocmosiHHol pabombi — GyaeT NponsBeneHa TpaHCnALMsa Moayssi co
cBoiicTBOM Aemo3anyck, 3arpyska ucrosriHsiemoro chaiina Ha KOHTponnep, nepesarpyska
KOHTpoOnnepa v nocrneayolLiee NoakmnoYeHne oTrnagymka K 3anyLieHHon nporpammve.

BHUMAHUE
[Mpu 3arpy3ke HOBOIo NpOeKTa Ha KOHTPOJep nepe3anumLieTcsa NPOEKT TOMNbKO C TaKUM Xe
Ha3BaHWeM. HeHyxHble dhannbl NPOEKTOB MOXHO yaanuTb Yepes web-koHdurypatop

KoHTponnepa (Bknagka IMJIK/MpunoxeHue — YOaneHue...), Yepes noboi hannosbin
MEHeKeP MIN Yepe3 KOHCOSb.

Mocne 3anycka NporpaMMbl CTAaHET aKTUBHOWM KHOMKa OCTaHOBKM MPOrpammbl.

Ecnn Ha KOHTpoOnnepe yxe Obina 3anyweHa nporpamMmma, TO Npu NonbITKE NMOAKMHOYEHUA K KOHTPOIepy noaBuTcA
npeaynpexaarwuee OKHO C BONpocom 00 ee oCTaHOBKE.

o OCTaHOBWTL BLINONHEHWE NPOTPaMMbl Ha KOHTpoanepe?

Ha Het

PucyHok 6.3 — NMpeaynpexaeHue o 3anyweHHOW nporpaMmme
MHdopmMauuio 0 3anyLeHHON NporpaMMe Ha KOHTPOIfiepe MOXHO MOCMOTpeTb B web-koHdurypatope B pasgene
TJ1IK/UHgpopmayusi.

BHMMAHUE
[nsa obHoBneHus nHpopmaunm B pasnene MJIK/MHgopmayus B 3anyLLiEHHOM NPOEKTE A0IMKEH ObITb

nob6aeneH 6nok OwenHWiInfo n3 6uonunotekun paOwenlO.
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OQIBIEH

CocToAHKWe P
Cucrema b
MK «=
MHbopMauma
MpunoxeHue
3arpysku
Cnys6bl b
CeTb »
Cratuctuka »

BbliaTi

plc2l8rk_12 polygon
UHdopmaLmu o npunoXxeHum

WHpopmauma

Bepcua 290
MonbsoBatens
MmA npoekta  projectl
Bpemsa komnunaumm  30.05.2024 09:43:18
Bpema zanycka 30.05.2024 06:43:53
[encTByowwme nuueHsun  paCore(980), paOpcUA(917), paControls(943), paOwenl0(118)

OrpaHu4eHHble N0 BpeMeHW TMLEH3UN

PucyHok 6.4 — Uncpopmaumsa o 3anyLeHHOM npoekte B web-koHdurypartope

6.3 3anyck npoekTa Yepe3 web-uHtepcenc koHdurypaumum

MHCTpYMEHTbI

Ons 3arpyskM M 3anycka nporpaMmbl Ha KOHTponsiepe 4depes web-uHTepgenc koHdurypaumm

HaxopaTcs Bo Bknagke MJIK/MpunoxeHue. [Ins 3anycka nporpaMmMmbl Cneayer:

1. YcraHOBMUTb CBOMCTBA MOAYNSA B COOTBETCTBUM C Tabnuuen 6.1 n TpaHcnvpoBaTb Mogynb — B nanke build_
umsi modynsi_LinuxOwen3 Ha ancke NOsIBUTCS UCTMOMHSAEMBIN doaiin nporpammbl AN KOHTporepa —
umst Modyiisi.o.

3aiitn B web-koHduMrypaTop KoHTponnepa v nepentu Bo Bknaaky lNMJ1K/MpunoxeHue.

HaxaTb 3agpy3ka npusioxeHusi... n BbibpaTb dann uMst Modyris.o.

A\

BHUMAHUE
[Mpw 3arpy3ke HOBOro NPOEKTa Ha KOHTPOIep nepe3anuiLeTcs NPOEKT TOMbKO C TakUM Xe

Ha3BaHueM. HeHyxxHble dhaifibl NPOEKTOB MOXKHO yAanuTb Yepes web-KoHdurypaTop KoHTponnepa

(Bknagka MJ1K/MpunoxeHue — YOaneHue...), Yepes Nnobor bannoBbIi MEHEOXEP UK Yepe3
KOHCOfb.

4. Haxatb KHOMNKy 3afyck... HanpoTUB UMsT MOGYJIs1.0.

A\

BHUMAHUE
[ina aBTOMaTUYECKOro 3anycka npuoxXeHus npu nepesarpyske KOHTpornepa cneayet ycTaHoBUTb

ans Hero Aemo3sanyck (kHonka YemaHoeumb Aemo3anyck...). [Ins KOppekTHOro octTaHoBa
NpunoxeHust n3 web-koHdUrypaTopa crnegyet CHATb 4515 Hero Aemoa3sanyck.

V) B

CocTosiHuE ¥ plc2i@rk_12_polygon

Cuctema b

MpunoxexHune
MK =
CNUCOK NPUAoXeHWiA B NJTK
WHdopMauma
Hassanune ABTO3anyck Pasmep, 6aiiToB DeiicTena
MpunoxeHue
plc1.o Her 1779072 3anyck ... YpaneHwwe.. [lepeWMeHoBaTb.. YCTaHOBWMTb ABTO3anyckK ...
3arpysku
Cnys6bi » quick_start.o Her 825264 3anyck ...  YpaneHue. MNepeumMeHoBaTh . YcTaHOBWUTb ABTOZAMYCK ...
CeTb P test_debug.o Oa 771480 3anyck ... Ypaneuue ... C6poc aBTo3anycKa ...
Cratuctuka b
MNpoyee

BbiiiTh

OunCTUTE NaMATb peTaitH ... | 3arpyaka npunoXeHus ...

PucyHok 6.5 — Bknapgka MJIK/MpunoxeHue

Mocne 3anycka nporpammbl CTaHET akKTUBHOWM KHOMKa OCTaHOBKW NporpamMmbl.
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TJ1IK/MHghopmayusi.

BHUMAHUE
A [na KoppeKkTHOM OCTaHOBKM NpPOrpaMmbl Yepes web-koHdUurypaTop crieqyeT CHATb Aemo3anyck.
WHo

pMaLuMio O 3amnyLLeHHON NporpamMme Ha KOHTposfiepe MOXHO MOCMOTPETb B Web-kKoHdurypaTope B pasgene

BHMMAHUE
& [nsa obHoBneHus nHpopmaumm B pasnene MJIK/UMHgopmayus B 3anyLLeHHOM NPOEKTE A0MKEH ObITb

V) B

nob6aeneH 6nok OwenHWiInfo n3 6uonmnotekun paOwenlO.

CocToAHKe P
Cuctema P
MK «
WHbopmauma
MpunoxeHue
3arpyaxu
Cnyw6bl »
CeTb b
Cratuctuka b

BbIATH

plc2l@rk_12 polygon
MHdopmMaLumn o NPUNOXKEHUH

WHbopmanma

Bepcusa

MNonbzoBaTtens

MmA npoekTa

Bpem#a Komnunaumu
Bpema zanycka
OeAcTBYHOWME NULEHINN

OFpaHI/ILIeHHb\e no BpeMeHu NMMUEH3NKN

290

project1
30.05.2024 09:43:18
30.05.2024 06:43:53

paCore(980), paOpcUA(917), paControls(943), paOwenlO(118)

PucyHok 6.6 — UHdpopmaumsa o 3anyleHHOM npoekTe B web-koHdurypatope

6.4 3anyck npoeKkTa Yepe3 okHO KoHTponnep

Ons 3arpy3ku 1 3anycka npoeKkTa Ha KOHTponepe 4yepe3 CUCTEMHOE OKHO KOHmpo.n.nep cnepnyert:

1. YcTaHOBWTbL CBOMCTBA MOAYSSI B COOTBETCTBMM C Tabnumuen 6.1 n TpaHcnnpoBaTtb MOy b.

OTkpbITb OKHO KoHmpousinep yepe3 meHlo OkHa/KoHmponnep.

2
3. B Bbinagatowiem cnmcke BbiOpaTb MOAYNb, KOTOPLIN ByOET 3arpykeH B KOHTPOJSEp.
4

KHonkoi CoeQuHuUmMb BLINONMHUTL NOAKMOYEHUE K KOHTponnepy no SSH.
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55H J MHr Normn: |root
[vw lMapameTpel MoAyna | project] j OBHOBWTE Mapone: |[**e*

}(ocr:| 0.2.12.12  Tanka: |

3arpysute 0%

33KPLITE CECCHID ‘ 2anycTUTe MOAYNE
OTKpeITE dainsl
Makcmym aunwnia: | 10000 OCTaHOBWTE MOAY B

PucyHok 6.7 — YcnewHoe noakntovyeHne K KOHTponsepy

5. KHonkow 3agpy3umsb BbINONHWUTL 3arpy3Ky NpoeKTa B KOHTPOMnep.

BHUMAHUE
Mpw 3arpy3ke HOBOrO MPOEKTa Ha KOHTPOMEpP Nepe3anuLIeTCs NPOEKT TOMLKO C TAKUM e
Ha3BaHueM. HeHyxHble dhaifibl NPOEKTOB MOXHO yaanuTb Yepes web-KoHdurypaTop KoHTponnepa

(Bknagka MJIK/MpunoxeHue — YOaneHue...), Yepes Nobor bannoBbIi MEHELXEP UK Yepe3
KOHCOnb.

6. KHonkoit 3anycmumb Modysib BbINOMHWTL 3anycK 3arpy>eHHOro NpoekTa.
7. TogknoumTcs K 3anyLWweHHOMY NPOEKTY OTNaA4YMKoM cpedbl Yepes naHenb VIHCTpyMeHTbI.

Mocne 3anyckKa nporpamMmmbl CTaHeT aKTMBHOW KHOMKA OCTaHOBKM nporpamMmmbl — OcmaHosumsb Moayﬂb.

106



6 3arpyska 1 3anyck npoekTa

55H J MHr Norvn: |root
[v MapameTpel Moayna | projectt j OBHOBWUTL Mapone: |**®*

Xocr: [10.2.12.12 I'Ianxa:|

i
]
]
y
i
]
m
=
=)

Qain: | projects\build_project1_LinuxOwen3\project1.o

3arpysvTs 0%

33KPLITE CECCUHD ‘ 3anycTUTe MOAYNk
OTKpEITE dainel
Makcmym niannig | 10000 OcTaHoBWMTE MOAY b

PucyHok 6.8 — YcnewHbIN 3anyck NpoeKTa Ha KOHTpornnepe

BHMMAHUE

A Yepes okHO KoHmpousinnep npoekT 3anyckaeTcs B foreground, Nno3ToMy Npy 3akpbITUN CECCUM MPOEKT Ha
KOHTpoOMnnepe nepectaHeT BbINOMNHATLCA. [Ans ctapTta npoekta B background cnegyert ycraHoBUTH
Aemoa3anyck, NOBTOPHO TpaHCNMpoBaTb Moayrb, 3arpy3unTtb B MJIK, BeinonHuTs nepesarpy3aky MNJ1K no
NUTaHUIO UK KomaHay reboot n3 TepmuHana. NpoekT 3anycTuTcs asTomaTnyecku nocne sarpysku MK,
AHaNoOrM4yHoO MOXHO 3anyCTUTb MPOEKT AFIA MOCTOsIHHOM paboTkl Yepe3s [NaHenb oTrnagky unn web-
KoHdurypaTtop MJIK.

MHdopMauuio 0 3anyLeHHON NporpaMMe Ha KOHTPOIiepe MOXHO MOCMOTPETb B web-kKoHdwurypatope B pasgene
T1J1IK/MHghopmayusi.

BHMMAHUME
Ansi obHoBneHus nHdopmaumm B pasgene MJK/Mugpopmayus B 3anyLL,eHHOM NPOEKTe JOIMKEH ObITb

nobaeneH 6ok OwenHWiInfo n3 6ubnuotekn paOwenlO.

V) 10

CoCcTOAHWE P plc2l@rk_12 polygon

Cuctema »

WHdopMaLum o NpUnoXXeHnn

MK -
UHdopmauma
WHdopmayma
Bepcua 290

MpunoxeHue Monbaosatens

3arpysku Wma npoekta  projectl
Cnysm6bl b Bpema komnunaumn  30.05.2024 09:43:18
N , Bpemsa sanycka 30.05.2024 06:43:53
CeTb

[eAcTteyrowmMe nuueHanmn  paCore(980), paOpcUA(917), paControls(943), paOwenlO(118)
CTatuctuka »
OrpaHUYeHHble N0 BpeMeHW TMLEHSUN
BbIATH

PucyHok 6.9 — Uncpopmaumsa o 3anyLeHHOM npoekte B web-KoHdurypartope
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6.5 3anyck npoeKkTa Ha BUpPTyanbHOM KOHTposnsepe

3anycTuTb NPOEKT Ha BMPTYanbHOM KOHTpOepe MOXHO ¢ nomoulbto MaHenu omnadku (cMm. pasgen 6.2). Ons
3TOro criegyer:

1. [Hob6aeuTb naHenb otnagku Yepes meHto OkHa/llaHenu uHcmpymeHmoes — lNaHenb omsiadku.

2. B BbiNagatoLLeM cnvcke Ha NaHenu otnagku Bbibpate Modynb (cpeou Moaynen NpoekToB, OTKPbITbIX B
AaHHbLIN MOMEHT B cpeaie pa3paboTkn).

3. BbInonHWTL 3anyck MOAyNs Ha BUPTYanbHOM KOHTPOMepe KHONKOM 3anycmume Ha eupmyasibHOM
KOHMposisiepe — B HOBOM OKHE 3anyCTUTCS NPUINOXEHNE BUPTYaribHOro KOHTposnnepa, K Hemy
MOOKMYNTCA OTNag4vuK cpeabl.

Mocne 3anycka nporpaMMbl CTAHET aKTMBHOW KHOMKA OCTaHOBKW NPOrpamMmbl.
3anycTuTb BUPTYaribHbIA KOHTPONEP MOXHO BPYYHYLo. [111st 3TOro creayer:

1. YcTaHOBUTbL CBOMCTBA MOAYMSA B COOTBETCTBUM C Tabnuuen:

Ta6nuua 6.3 — CBoMcTBa Moayns, ucnonb3yeMble Npu TpaHcnAauum Ha MK

CBounctBo OnucaHue 3HauyeHue ansa OC Windows 3HayeHue gnsa OC Linux
IP-adpec NokanbHbIN IP- 127.0.0.1
agpec
lModknr4yambcs MpoTokon ans He ucnonbsyetcs SSH
4Yepes NOAKIMOYEHMS K
KOHTponnepy
ocC Tun onepaumoHHon | Windows Astra Linux SE1.7
cuUCTEeMbI 4ns
TpaHcnAUMm
Tun Twn npoueccopHon |IK
npouyeccopHou nnarbl
nnamsi
lMopm omnad4yuka |NMopt OPC UA- Mo ymonyaHuio 4840 Mo ymon4yaHuto 4850
cepBepa 4ns
[ocTyna oTnagyumka
MonuroH
3anyckamsb c Wcnonesyetca gna | -l
KJIro4amu UrHOPUpPOBaHUS
6nokos 13
ombnuotekn
paOwenlO

2. HepocTatowue cBoncTBa MOXHO A06aBUTb U3 BbiNaZaloLLero cnucka AobaBneHnst HOBbIX CBOMCTB BHU3Y
okHa. Pabota c okHoMm Ceolicmea noapobHo onvncaHa B pasgene 3.2.
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novy_praoj (Mogyne)

CeoRcTBD £ JHEYEHNE

IP agpec 127.0.0.1

3anyckaTe C KAHHaMK -|

Mran nowy_proj
Homep 0

0C Windows
Mapone admin < password =
Mopt oTnagunka 4240

Tun npoueccopHoi NAaTel MK

YHnkaneHeif ngentugurarop | {0a793c05-adf1-410f-a7de-9af831638fb5}

MHaekc 5
MpuHagnesut 1
Coxpanute Otmena

JoBaeneHrne HOBbI CEOMCTE:

I max - | AdoBasnTe

|33 MYCKaTh C KAHHaMMI i | JoGaente

I- NPHUEBA3aTE K pOAWTENHD

PucyHok 6.10 — CsowcTBa moayns ans TpaHcnsauum nog OC Windows
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minu_demao (mogyne) (3¢]

CBOWCTEO > 3IHa4eHwe

IF agpec 127001

3aMycKaTh C KA4aMKI 1

IR mnu_demo
Homep 0

oC Astra Linux SE 1.7
Mapone admin <password>
MogknoyaTecA Yepes S5H

MNopTt oTnaguymea 4850

Tvin NpoYECCoOpHOW MNAaTL MK

YHukaneHuw naeHTdgukatop [TadBaded-73d4-4cc5-9dch-66e7d5

-

CoxpaHuTh OTMmeHa

JoBagneHWe HOBbIX CBOWCTE:

max - Jobaeute
3aMycKaTh © KAKYaMKI - JoBaBuTs

NpHMBR33TL K pOSMUTENRD

PucyHok 6.11 — CBoncta mogyns ansa Tpadcnaumm nog OC Linux

3. TpaHcnvpoBaTb MOAYrb:
+ ansa MK c OC Windows — 3anycTuTb ncnonHsieMbii oann ums modyiisi.exe 13 nankv build_
umsi modynsi_WINmingw;
» ana MK c OC Linux — 3anycTuTb UCNomnHsieMblin dann umst Modyns.o u3s nanku build_
umst modynsi_LinuxAstra17.

4. T[logkno4mnTesa K 3anyueHHOMY NpUnoXXeHn oTnagynMkom cpebl 4Hepes naHesb MHCprMeHTbI.

BHMMAHUE

A OrpaHunyeHune Ha paboTy BUPTyanbHOro KOHTposnepa coctaenseT 1 yac. BupTyanbHbliii KOHTponnep
paboTaeT HeorpaHU4YeHHoe BpeMs, ecnu y nonb3dosaTtens ectb USB-knitou. Mo Bonpocy nprnobpeteHua USB-
kntova obpalatecs Ha noyuTty polygon@pa.ru.
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7 OTtnapka npoekTta

Ons otnagkm nporpammbl B [lonuroHe cyuiecTByeT BO3MOXHOCTb MPOCMOTpa TEKYLUMX 3HavYeHWh Ha Bxogax/
BbIxoA4ax QyHKUMOHamNbHbIX ©rokoB. [nst aToro Heo6xoaAMmo 3anyCcTUTb NPOrpamMmy Ha KOHTposnsepe u BblbpaTb
KoMmaHgy Omnadquk Ha naHenu VIHCTpyMEHTbI.

3
Lo

PucyHok 7.1 — OTnaguuk

Mpn nepBOM MNOAKMIOYEHUU OTNAOYMKOM K 3amnyLleHHOMY MpOEKTY 3anpallnBaeTCsi Naporib, YKasaHHbIA npwu
CO371aHWM NpoeKTa.

BeeguTe napone A4nA JoOCTyNa K oTAAHWKY NOVY_proj

[ WMcnone3oeaTe Napone 4NA BCEX MOgYNE

QK OTmeHa

PucyHok 7.2 — OkHO BBOAa Napons AN [OCTyna K oTnaguuky

B pexnme otTnaakum MNonuroH 3anpalwmBaeT y KOHTpoJiepa 3Ha4eHna BXoA40B 1 BbIXOO0B 6Gnokos, pacnosioXXKeHHbIX
Ha CTpaHuuax, OTKPbITbIX B pa6oqv|x OKHax, u 0T06pa>KaeT nony4yeHHble 3Ha4YeHnA Ha SKpaHe.

O6meH pgaHHbIMM ocyulecTBrnisieTcs no npotokony OPC UA, nostomy B npoekTe o06s13aTenbHO OOMMKEH ObITb
nobaeneH 6rnok OpcUAServer n3 bubnmotekn paOpcUA. Ha Bxoge 6noka ip — IP-agpec cnegyet nponucats IP-
agpec nHTepdeiica KOHTponnepa, Mo KOTOPOMY criefyeT BbINOMHATL NOAKIIOMEHNE OTNagvmKa.

Mpwn BbIGOpE WabnoHa moaynsa ¢ 0TNag4YMKoM Mpu CO30aHUM HOBOMO NpoekTa B MecTe paboTbl POH aBTOMATUYECKN
co3gaetce nporpamma Debug, Ha cTpaHuue koTopow gobaeneH 6nok OPC UA-cepsepa. Ha Bxogpbl 6noka ip — IP
agpec u prt — nokaneHbIA NOPT KOHTPOJiepa NPONMChIBalOTCS COOTBETCTBYHOLLME CBOWCTBa Modyns B Buge SQL-
3anpocos.

3anpoc IP-agpeca:
"<sql>SELECT value FROM blocks prop WHERE indx=:module AND type="prop ip"</sql>"

3anpoc Homepa noprTa:
<sgl>SELECT value FROM blocks prop WHERE indx=:module AND type="prop debug port"</sql>

MogpobHee peanusaums npotokona OPC UA B cpege lNonuron onucaHa B gokyMmeHTe OOMEH C BEPXHUM YPOBHEM.
paOpcUA.

OcTaHoBUTb BbIMNOMHEHNE NpoeKTa Ha KOHTponnepe MOXHO 4Yepes3 lMaHens omnadku vnu, ecnun NPOEKT 3anycKanca
Yyepe3 OKHO KOHmpo.nnep, KHonkon OcmaHoeumb Modynb. Takke BbINONMHEHNE npoeKkTa MOXHO OCTaHOBUTb
Yyepes3 KOHTEKCTHOE MEHI0 MOAYIA B AiepeBe NPoOeKTa, HaXXaB OcmaHoeume.

i

- El Mpoekt

'I';}" . B
H @ L) CBpociTb BCE

CHTaHOEWTE

[=|] Mokazate see

PucyHok 7.3 — OcTaHOBKa BbINOSIHEHMA NPOEKTa

Onsa oTknioyeHns otnag4vmka 6e3 ocTaHOBKM NporpamMmmbl HEO6X0AMMO NOBTOPHO HaxaTb Ha KHONKy Omuadyuk Ha
naHenu MIHCTpyMeHTbI.
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7 OTnagka npoekTta

7.1 NMoameHa 3Ha4YeHUN Ha Bxogax/Bbixopax

B pexvnme oTnagkm TekyLimne 3Ha4eHnsa BXo40B/BbIxo4oB Grnoka oTobpaxarTcs cuHuMm uBeTom. CnpaBa OT Ha3BaHus
TMNa 6rnoka 3eneHbIM LIBETOM OTOOpaXKaeTcs BpeMS BbINOSIHEHUSI 610Ka B MUKPOCEeKYHAAX.

b33 5
AND 1mkc
1 1bD (b b| g0
0 0Bl |b b|im -1

PucyHok 7.4 — ®b B pexume otnagku

Tekylne 3Ha4YeHNs Ha BXogax GMOKOB MOXHO NOAMEHUTb. [N 3Toro Heo6xoauMo ABaXAb! LLENKHYTb MbILIKOW Ha
TeKyLLeM 3Ha4YeHUN BXo[a W 3afaTb HOBOE 3HaveHue. MogmMeHeHHble 3HaYeHNs 0ToBpaxatoTCsa KpacHbIM LIBETOM.

b33 5
AND 1mkc
1 1qbb (b bl g1
0 14bl |b b| im0

PucyHok 7.5 — MogMeHa 3Ha4YeHUA B peXxume oTnagku

3apaHHasa KOHCTaHTa D,eVICTByeT TONbKO B Te4YeHne OaHHOro 3arnycka nporpamMmmbl. YT1o0bbI BEPHYTb 3Ha4YeHune Ha
BXo4e K 3agaHHOMY B nporpamMmMme Hago Bbl6paTb KOMaHOy C6POCUMb B KOHTEKCTHOM MEHIO BXOoaa.

b33 5
AND 1nkc

1 1-bo |n bl gl1

0 1-dm |h bl i b0

¥ ¥cTaHOBMTE 3HAYEHME
PucyHok 7.6 — C6poc nogMeHeHHOro 3Ha4eHusi

lNoameHa 3HavyeHust Ha BXxode WUrHOPUPYET KOHCTaHTbI N CBA3WN.
an nogmMeHe 3Ha4eHusa Ha BblXo4e BO3MOXHbI Crieayrouime BapuaHThbl:

1. TloameHa Bbikrto4aeT 6rok. o ymonyaHuto, Npu ABOMHOM HaXkaTuUK Ha TEKYLLEM 3Ha4YeHun, cpabaTtbiBaeT
3TOT BapuaHT.

MoameHa He BbIkMo4aeT 60K, a NoAMEHSIET 3Ha4YeHMs Ha Bxodax, C KOTOPbIMW CBA3aH OaHHbIN BbIXOA.

hlS 30

Crmpr EBIKA

1~]ind |fit b| uf

npegen —0—in2 | fic b| o
b| ¥

0=

1 -

1 =

7] ]
OR 1 s
bl b bl aq
bl B

b52 35
ORr 1 MK
b0 b bl q
bl |b

1 -

PucyHok 7.7 — NoameHa Bbixoaa € BbIKMOYeHMEM Grnoka

[ns nogMeHbl 3Ha4YeHus Bbixoada 6e3 BbIknoYeHnst brioka crieqyer:

1. Haxatb Ha Bbixoge [MKM.
2.
3.

Bbibpatb YemaHoeumb 3Ha4eHue.

Bbl6paTb He 8bIK/Iro4Yamb 6J10K 1 YCTaHOBUTb 3Ha4YeHNe Ha BbiXo4e — BBEAeHHOe 3Ha4YeHne YyCTaHOBUTCA

Ha BCex Bxofax, CBA3aHHbIX C JaHHbIM BbIXO4OM. Bbixoa npwn 3TOM NPOAOITXNT MEHATLCA B COOTBETCTBUU C
anroputMom Oroka n nogceeTuTcs OpaHXeBblM LIBETOM.
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b222 2
DelayOff 1mKc \
—1-1 |b bl gb1
10004T |[I32 b74
b222 2 TransBit
DelayOff 1mKC Hlewnwouen 0 010 |b
—1-1 |b bl g1 111 |b
100047 |[I32 NA swmoueH—1—12 | b
h222 2
DelayOff ImKEC
—0—l |b b i
100047 [132 ) Cépocuts

YCTAHOBWTE 3HAUEHWE

¢+ CBOWCTBA
Yoanute

I, CaenaTb BHELLHWM
& MpuHagnexur..

T= MokazaTb B AepeBe

PucyHok 7.8 — YcTaHOBKa 3Ha4eHMA Bbixoaa

b2
OR Lk
04t |b bl qfFl-—
b5 30 L1 L
Crnpr 1w
=1 ~{ind |fit b| -0
=npagen =0={in2 |fit b| o=
bl Fi-1
bE2
ORr Lk
1=k |b bl apFl-—
14kl |b

PucyHok 7.9 — lMoamMmeHa BbixoAa 6e3 BbIKITHOUYeHUsA 6noka

COpocuTb 3Ha4YeHNe MOXHO HaxaB Ha Bbixoge NKM v BbibpaB Cépocums.

Bo BpemMsa oTnagku MOXHO NONyYUTb CMMCOK BCEX MOAMEHEHHbIX 3Ha4YeHUn komaHgow lMokazamb ece, a Takke
OTMEHUTb BCE NOAMEHbI KOMaHAon Cépocumb ece. DTN KOMaHAbl MOSBMASOTCS MPU LLIENYKE NPaBON KHOMKOW MbILLIN
B lepeBe NPOEKTa Ha y3rne moaynsi.

- E{ MpoekT
T BA v
=l |

Lo
L. CBpocwTte BCe

[ Ocranoewre ‘/

@ Mokasate BCe

PucyHok 7.10 — Mony4yeHue cnucka n c6poc nogMeHEeHHbIX 3Ha4YeHUMn

Mpu Haxatum lMokazamb ece oToGpaxaeTcss Tabnuua NogMeHEHHbIX 3HavyeHul, o paboTe ¢ NpeacTaBneHUEM
Tabnvua nogpobHee cm. B pasgene 3.1.1.7.
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Tb' € > |anLprm3a¢upcmpDEaHHmesHauEHmn < > E} fq
— MenHeld annac ﬂ| KommenTapun ﬂ| 3HEYEHWE CHNAAH ﬂ| K ﬂ|
ml
ﬂ 1 b1
Leth
PucyHok 7.11 — Tabnuua nogMmeHeHHbIX (3achopcrMpoBaHHbIX) 3Ha4YE€HUN
7.2 N'pachuk

Ipagbuk nos3BonsieT npocmaTpuBaTb U3MEHEHMSI 3HAYEHMI Ha BXxodax M BbiXxoAax (PYHKUMOHAaNbHbIX ONOKOB B
rpacpmyeckoM NpeacTaBneHun B peXXUMe oTnagku.

Onsa nobasneHusa Bxofga unuv Bbixoaa B Tabnuvuy Haa rpadouUKoM HY>XHO NepeTalLmTb ero CO CTpaHuLbl (Mpu 3TOM ero
Modynb aBTOMaTUMYECKM CTaHET TeKywum ans rpadpmka). Ecnu tekywmum 6ynet Modynsb, To B Tabnuvuy ¢ MOMOLLBHO
nepeTacknBaHus No ovepean MoXHO A06aBnATL BXOOBI/BbIXOAbI 3TOr0 MOAYNA U3 Aepesa.

Ecnu Tekywum 6yneT Pa3den, To B TabnuLy aBToMatuyecku 0o6aBaTcs BXoAbl/Bbixodbl U3 pasaena. Mpu aTom ecnu
[06GaBUTb HOBBIN BXOA, UMK BbIXO B TAaGMULY, OH aBTOMaTU4eckn nobasutcsa B Pazdert.

Moaopo6Hee 06 anemeHTax rpaduka cMm. B pasaene 3.1.1.8.

Ons npocMoTpa 3Ha4YeHUn BXogoB/BbIX0O40B HY>XXHO 3arpy3unTb MCMNOMHSEMbIN d)aﬁ]'l Ha KOHTpOonnep n Haxatb KHOMKY
3anycmumb. [ns octaHoBKN — OcmaHoeume.

Mpadmk nopgkniovaerca k OPC UA-cepBepy KOHTponmnepa B KayecTBe KINUeHTa (aHanormyHo OTnaguvvky) c
0006aBreHHbIMN B HETO AaHHbIMM.

NMPUMEYAHUE
[N KoppekTHOW paboTbl rpadunka He0BX0AUMO CUHXPOHU3MPOBATL CUCTEMHOE BPEMS KOHTpOrnepa ¢

Opaysepom vepes web-koHdburypaTtop (Cucmema/Bpemsi/CucmemHoe epemsi — CUHXPOHU3Upo8amb C
6paysepom).

7.3 SKpaH oTnagymka
B pexunme oTnagku Tekyumne s3Ha4eHnAa MOXKXHO NpocMaTpmBaTb U UISMEHATL Ha 3KpaHe omnadyuka.

Bxoabl/BbIXOAbl, KOTOPbIE HY>KHO OTOOPa3nUTb Ha 3KpaHe, Heobxoanmo [o6aBUTL B COOTBETCTBYOLWMIN Pa3den. Ux
TaKkKe MOXHO NepeTawmTb Ha 3KpaH U3 AepeBa UM CTpaHWLbI, TOr4a OHW aBTOMaTMYeCku O00aBATCA B TEKYLUMNA
pasgen. lNMpu aTomM BxoQy vnv BeiIxody aBTOMaTtM4eCckn Np1CBanBaEeTCs Kracc oTobpaxeHus criegyowmm obpasom:

*  eCnv 3TO SIOrMYECKMI BXOS — KHOMKa, Have — cnat“ldep;
* eCnu 3TO NIOrMYEeCcK1i BbIXoa — J1amna, Ha4ve — 3Ha4yeHue.

Knacc OT06pa)KeHI/IFI MOXXHO MOMEHSATb B OKHE CBOWNCTB.
I'Iop,po6Hee o pa60Te C 3KpaHOM oTnag4yunka n CBOWCTBAXx 3/IEMEHTOB CM. B pasgene 7.

B pexunve pa6OTbI OoTnag4uka ana nsMmeHeHnd sHa4eHnd Ha BXo4e, HyXXHO ABaXXbl LWLEeNKHYTb Ha COOTBETCTBYHOLLEM
AnNeMeHTe N oTpeaakTuposaTb 3HaAYEHUE. OTO BO3MOXHO AS1S Fpa(bl/l‘-leCKl/IX AINEMEHTOB 3Ha4yeHue, cnaaaep n
WwKasna.

7.4 UHpopmaums o 3anyLeHHOM NpoeKTe

B pexvMe oTnagkm MoXHO NofyyYuTb pasfvyHyto MHopMaLmMio O 3anyLLeHHON NporpaMme.

Mpy HaBegeHUM Kypcopa Ha 3anylieHHbld Moayfb B [epeBe BCMblBAeT TYMTWN C MHJOPMaUMein o MpoekTe:
naeHTUGMKaTOP Moayrs, BEPCUsi NPoeKTa, AaTa TPaHCMSAUUW, Nosib3oBaTellb U UMS KOMMbOTEpPa, C KOTOPOro Obia
npov3sseneHa TpaHCcnAauua npoekTa.
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1
[ E
- g MNpoext H
+ .
ﬁ project1 fond
+ % bubnwor MasHtudwnkatop: {5d0622db-d094-4783-b062-5712c9094809} (OK)
Bepcwa npoexta: 267 (OK)
Jata tpaHcnAgmun: 04.04.2024 16:13:18

Monk3oEaTens:
Mram MK:

—r—TT
PucyHok 7.12 — Tyntun ¢ uHdopmaumen o mogyne

WHdopmaLmio 0 3anyLLeHHOM MPUITOXKEHUN Ha KOHTpOMfepe Takke MOXHO MOCMOTPETb B web-koHdurypartope B
pasaene MIK/Mugopmayus.

A BHMMAHUE

[nsa obHoBneHus nHpopmaunm B pasgene IMJIK/MHgopmayus B 3anyLLeHHOM NPOEKTe A0IMKEH ObITb
\/ u
(V)

pobaeneH 6nok OwenHWIinfo n3 6ubnmuotekn paOwenlO.

CoctoAHKue b plc21@rk_12_polygon

Tema b
Cuctems WHdopMaL UM 0 NPUNOXKEHUN
MK =

WHbopmauma
MHbopmMaumna
Bepcua 290

Mpunoxenme MNonb3oBaTtens

3arpyaku MmA npoekta  projectl
Chyw6bl » Bpema komnunaumn  30.05.2024 09:43:18

. ) Bpemsa zanycka 30.05.2024 06:43:53
eTb

[OeiicTytowme nuueHsun  paCore(980), paOpcUA(917), paControls(943), paOwenlO(118)

Cratuctuka b
OrpaHuyeHHble No BpeMeHW TMLEHIUK

BoiiaTi

PucyHok 7.13 — UHcpopmanmsa o 3anyweHHOM npoekTe B web-koHcurypatope

Mpn HaxaTm nNpaBoOW KHOMKOW MbILLKW Ha 3anyleHHOM Mopgyne B AepeBe U BbiOOpe B OTKPLIBLUEMCS MEHIO
lMoka3zamb ece B OKHe TpaHCNsALuMKU (CucTeMHoe OkHO llpo2pecc) MOXHO YBUAETb OaHHbIE NO BEPCUMAM OMbNnoTek.

= E MpoekT
- S'EW

e
s 0 )
- b L. CBpOCKTb BLE

27 [ OcraHoeuTs

AT
= MokazaTe BCe

PucyHok 7.14 — lNoka3aTb Bce
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Tpancnayma n

0 OTMEHE

18:13:03: Onepauwna zaeepweHa, Npowno epemedn: 00:06 ﬂ OUMCTHTE
IEAERE3anpoC sepanii 6uanoTex] _—
1&14:19% paCore [db3717, sre920 20231117 16:46:38)
181419 paOpclA (db261, srcd7 2023/10/11 14:15:58)
18:14:1%: 3anpoc w3 novy_proj
18:14:1%: 3anpoc us novy_proj.Taimep. Timer
12:14:1%: Janpoc Wz novy_projfod.Debug
1&14:19: OK
18:14:2(: BeiNOAHASTCA ZarpyzKa Tabauubl...
18:14:20: 3arpy3ka Tabnuupl 3aEepLlueHa j
-

PucyHok 7.15 — UHdopmaumsa o Bepcusix bubnuorex

Takke npu TpaHcnsauum B nanke build_umsi modynsi_OC cospgaetcsa dainn versions. txt, B
naeHTudmkaTop NpoekTa, HasBaHNe Moadyns, Aata U BpeMs TpaHcnsLmmn, Bepcum 6ubnuorex.

KOTOPOM MoKasaHsbl

"j versions.txt — BaokHoT — O

Daiin Mpaeka @opmar Bug Cnpaeka

hﬂvy_pruj {e577b5ee-68e7-46a9-bca7-8%9a829dbB9+3} db2l
Module novy proj

Build 16.12.2823 18:15:26

IDE 1796 2823/12/87 15:45:89

Key Bx@

Library 1lib paCore - db3717,src928 2023/11/17 16:46:38
Library 1ib palpcUA - db261,src987 2023/18/11 14:15:58

Crp 1, ctnb 1 100%  Windows (CRLF) UTF-8

pod

PucyHok 7.16 — ®aunn versions.txt

OTcnexuvBaTb BpeMsl BbINOMHEHNUST MeCT paboThbl U MporpamMM Moaynsi MOXHO Npu AoGaBneHuy B CBOWCTBA MOAyrist
cBoiictBa [loka3bieamb epemsi ebimosiHeHusi. [locne TpaHcnsuMM M 3anycka npoekta B gepese 6yayt

OTO6pa)KaTbCF| BpeMeHa BbINOoJTHEHUA NporpaMm MoaynA.

= |Z| MpoekT

- ,f;’ NovYy_proj
+ @ Taiimep (1 Mg

P
=l e DoH (70 Mk

£

- % Debug (69 MEC)
= [ 1

PucyHok 7.17 — OTobpaxeHne BpeMeH BbINMOTHEHUA NporpaMm Moayns

Mony4nTb BpeMs BbIMOMHEHUSA MECT paboThbl B NporpamMmme Takke MOXHO ¢ nomoubto ®b Sysinfo.
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8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

8 Bo3MOXHOCTU nonb3oBaTesibCKOM KOHdUrypaumm

8.1 Co3pnaHue cocTaBHOro ornoka

YacTb anropytMa, NOBTOPSIOLLASACSH B MPOEKTE HECKONbKO pa3, MOXeT ObiTb BblgerneHa B HOBbIi CocmaeHoU
¢pyHKYUOHanbHbIU 6s10k. OObLIMHO 3TO yNpoLwlaeT OTNaaky M mMoauduKauuMio 3ToW YacTu anroputma, a Takke
yMeHbLUAeT Bpems TpaHcnaumm npoekta. CoctaBHOM GMOK Npu TpaHcnauumn npespallaeTtcs B knacc. CocTtaBHble
GnoKM MOXHO co3aaBaTh Kak B NOMb30BATENbLCKMX NPOEKTaX, Tak U B MONb30BaTENbCKUX OMbnmnoTekax.

O 3alumTe Nonb3oBaTeNbCKOro COCTaBHOro 6rioka cMm. B pasaene 9.2.

[nsa Toro 4tobGbI co3aaTb COCTaBHOM PYHKLUMOHAmMNbHbIA BroK B NpoekTe cnegyet co3gaTte Ipynny munoe B y3ne
Bubnuomeku B nepese NpoekTa.

BHUMAHUE
A Wwma Mpynnbr munoe [omKHO coaepXaTb TONMbKO NaTuHckme BykBbl, LMdpbl U «_». Ecnv octaBuTb none
BBOZA UMEHM NYCTbIM — OHO ByAeT Ha3Ha4YeHoO aBTOMaTUYeCKn No WabnoHy b<uHdekc>.

1

= El Mpoekr
+ §¢) novy_proj
%EDECTEE
. pal & [okasate

+ pal [;] Y¥aanute

PucyHok 8.1 — Y3en bubnuorteku B gepeBe NpoeKkTa

a® Polygon2
Mma |example_1 Homep |-1 KonuuecTeo |1
" 1un (* rpynna twnoe (" dain
oK OtmenHa |

PucyHok 8.2 — CospaHue pynnbl TMNOB B NpOeKTe

[ns Toro 4Tobbl co3aaTh PYHKUMOHAmMBHbIM BrOK B MONb30BaTENbCKOM BMONMoTeke crneagyeT OTKpbITb HEOOX0aUMYHO
6ubnuoTteky B npeacTasnexHmun Jepeeo u co3natb B Hew Ipynny murnoe ¢ nobbiM UMEHEM.

my_lib j

O co3pgaHum nonb3oBaTensckon GubnmnoTekn cMm. B pasgene 8.2.

IEg <~ — ||ldepeso j

¢-» CeolicTEa

+ E Tune! aar
. <& [MokazaTk

+ Mol Gao

Cozpatk
Oz + % CobLnkm -
YoanuTe

PucyHok 8.3 — Bubnuoreka B npeactaBsneHum [lepeBo

)
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a® Polygon2
Mraa | Mpuraep Homep |-1 KonuuecTeo |'I
" tun * rpynna Twnoe (" dain
OK Otmena |

PucyHok 8.4 — Co3naHue Npynnbl TMINOB B 6ubnunoTteke

Tenepb B HOBOW rpynne TUMNoB crneayet co3faTtk Tun. [Npu co3gaHum Tuna ykasbiBaetcs MMss muna — nmva knacca,
KoTOpbI ByaeT co3naH Npu TpaHCnAUMMU.

A BHUMAHUE

Mmst muna nonxHo ObiTb YHUKANbHO B NMPOEKTE U Coaep>XaTb TOJIbKO J1TaTUHCKMe GYKBbI, Ll,l/ICbpr N« ». Ecnu
OCTaBWUTb nore eeBoga MMeHU NyCTbiIM — OHO 6yp,eT Ha3Ha4YeHO aBTOMaTU4YeCKM no IJJaGJ'IOHy b<uHOekc>.

1

= El MpoekT
5 88 nowy_pro
= % EuBnanoTeku
+ Twunel gaHHBI
+ El patCore
+ palpcUA
+ palwenl O

& CBoWCTBa

> [Nokazate

F| Yaanute

PucyHok 8.5 — 'pynna TMnoB B aepeBe npoekKkTa

a® Polygon2

Mma |my_block Homep |-1 Konwuecteo |1

* Tun (" rpynna Twnoe (" dain

QK CTrmena |

PucyHok 8.6 — CosaaHue Tuna

Ha gnaHHom aTane 6bin cos3aaH knacc (Tun) HoBOro gyHKUMoHanbHoro 6noka. Mpuctynum kK peanuaauum anroputma,
KOTOpPbI OyAET BbIMNOMHATLCS 9K3eMnnsgpamMm Kracca pyHKLMoHaneHoro 6rioka B NpoekTe.

8.1.1 Co3paHue coctaBHOro 6noka n3 chyHKUMoOHarnbHbIX 6110KOB
PaccmoTpum cosgaHmne coctaBHOMO yHKLUMOHAIbLHOro 6rioka ¢ anroputMoM, COCTaBMNEHHbIM 13 (YHKLMOHANbHBIX
Bnokos.

B kauyecTBe npumepa peanudyem Onok, BO3BpalLaloLWMiA 3HAYEeHUEe nunHerHon yHkumMn y = kx + b. [ns atoro
crnepyer:

1. Cospgatb Tun.

2. Cospate CmpaHuuyy B Tune.
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= example_1

¢ CpoWCTBA

E [Nokazate

PucyHok 8.7 — Tun B aepeBe npoekTta

a* Polygon2

Mran Homep |-1 Konnuecteo |1

(¢ crpanmua ( exogtuna ( eemogmuna ( dain ( maccwe O exeog ( eexog ( pasgen (' rpynna tunce
oK OTmeHa |

PucyHok 8.8 — CospaHue CtpaHuubl B Tune

Ha ctpanuuax Tuna peanuayeTtcst anroputm 6noka.

CtpaHuubl B Tum MOXHO CKONMPOBaTh 13 NpoekTa. [Npu aTom, ecrnim HeobxoaMmMo YTOObI CBSI3N MeXay
Ornokamu Ha pasHbIX CTpaHMLLaX COXPaHUINCh, KOMMPOBAaTb CTPaHULbI CreayeT BMeCTe, BblAENMB UX B
aepese ¢ 3axarbiM Shift.

Cospgatb Ha HoBow cTpaHuue 6noku Mul n Add n3 6ubnuoteku paCore n CoOeaANHUTb X Kak NOKasaHo Ha
PUCYHKE HUXE.

@ = = }ﬂcample_'l.f‘-.-"lu:uﬁ Grokd | L o ﬁ E [ }? A i

]
be52 5

Gy
ful

oS Bxonx O o |fi flt |out

3naueHue koxpbuupedTak O fl |fit
@ b653 10
Add
i, o |fit fit| sumf~ Beixogy
SHaUeHH e koadbuuMeHTa b 0 —fl fit
'J.-*.L'

PucyHok 8.9 — Anroputm paboTbl COCTaBHOro 6510Ka

HasHauunTb BHYTpPEHHUe BXOAbl/BbIXOAbl 6/T0KOB KaK BHELLHWE BXOAbI/BbIXOA4bl COCTAaBHOIO Orioka.

[nsa atoro cnegyeT B KOHTEKCTHOM MEHIO HY)XKHOo BXoaa/Bbixoda BblbpaTth komaHay Coesnamb e HEWHUM —
BXO[/BbIX0[ CTaHET OAHOBPEMEHHO MpUHAANEXaTb U BHYTpeHHeMy 6roky, 1 Tuny. Bxoabl/Bbixodbl
BHYTPEHHMX BNOKOB, Ha3HaYeHHble BHELLHUMM, NOAKPACATCA XenThiM U Ha CmpaHuue, v B [epese.

NMPUMEYAHUE
PekomeHayeTcs BX0Abl/BbIXOAbl COCTABHOIO 6r1oka, KOTopble He06X0AMMO Ha3HA4YUTb BHELLHUMMU,

BbIBOAMTb Ha TepMUHAanbHble 6roku (Tuna Trans). TepMuHarnbHble GrOKM NOBTOPSIOT 3HAYEHUS
CBOUX BXOOOB Ha BbIXogax. Takum o6pa30M, eCclnn BO3HUKHET H€O6XOLI,I/IMOCTb N3MEHUTb
BHYTPEHHOCTb COCTaBHOro Grnoka, Koraa oH yxe bynet fobGaBneH B NPOEKT, He noTpebyeTca
MOBTOPHO BbIMOMHATL NPOBEAEHNE CBA3EN.

119



8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

be52 5

Mul |

Bram x D Jm ™ =1 1

InaysHue kosdduupenTak O —1“ » CeolcTea
[;] Yaanute

)
% YganuTte ceaze

Caenate BEHELLIHMM

PucyHok 8.10 — HazHavyeHue BHeLWHMMU BXOAOB/BbIXOA0B COCTaBHOro 6rioka

= ij Emﬁ BnokK

[«
-l Bx0ABI TMNA ﬂ b&52
9

{2 Bxonx (0 (F) a2

Bxogx 0 —{f0(f0) | fit
O. JHAYEHWE KO3, JHaueH e kobpuupenTak 0 —{F1 (f1) | fit
O. IHAYEHWE KO3,

=" BBIX 24l THNAE

O,. Berxogy (sum .. IHEYEHH E

e

PucyHok 8.11 — BHewHune Bxoabl/BbIXxoAbl COCTaBHOro 6roka

5. TpaHcnupoBaTb NPOEKT AJ1si NPOBEPKM KOPPEKTHOCTU CO3haHHOro Tuna. Mocne coobleHns 06 ycrnewHow
TpaHcnauun — TpaHensayus 3aeepuieHa 3K3eMNNsApbl HOBOMO TWMa MOXHO CO30aBaTh Ha CTpaHuLax
npoekTa.

CospgaTb 3Kk3eMnIisip COCTaBHOMO Brioka B MPOEKTE MOXHO ABYMS cnocobamu:

1. MepeTawuTb 6riok 13 [Jepeesa npoekta unv 6ubnmotekn Ha CmpaHuyy npoekTa u Bbibpate Co3damsb B
KOHTEKCTHOM MEHIO.

. 'f_g — = w2 » — = |1::uu'_»,r_pru:uj.T3ﬁMEp.'I'|FﬂEf.'l

1 |
- El MpoekT -
- SE nowvy_proj LD
- @ Taiimep @

- % Timer
D) ©
52

+ ‘___‘:; TraH

- % EuBnunotern 2
+ Tunel gaHHBK —
x paCore D_j @ [lokasaTk
+ paOpcUA Y Mepenectn

- example_1 D_j "
—_— onUpoBaTE
= ) [&-
T:? AoBaenTe

+- BXOAEl TMNE ﬂ

+- BelX 04kl TUNA
+ D 1 <_-]

PucyHok 8.12 — [lo6aBneHue Nosfib30BaTefIbCKOro COCTaBHOro 6y10Kka B NPOEKT

2. Ha nyctom mecte CmpaHuysbi WwenkHytb NMKM — Co3damsb 1 BbiGpaTb HE06X0AMMbIN GNOK B pasgene
Bubnuomeka npoekma, Haxatb OK.
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a* Polygon2

Mran | Homep |-1 KonuuecTeo |'I

*  hyHKLUWOHENEHEIA BAOK [ taiin (' rpaduyecknii anemenHT
EE BubnwoTteka npoekta

= paCore !

=] paDpcua + El MNpoexr

[Z] paOwenlO - % EnBnunoTekn

=) paMedbus + Twnkl 43HHBX

+ palCore

+ palpcllA
+ palwenl|C
example_1
+

éMoﬁ BnoK

|u1mn Bnoka

QK Ctmena

PucyHok 8.13 — [lo6aBneHue Nofib30BaTeNIbCKOro COCTaBHOIro 6y10Ka B MPOEKT

Ha rpadpmnuyeckom oTobpaykeHUn cocTaBHbIX BrIOKOB Ha CTpaHuLax NpoekTa nsobpaxaeTcs 3Hak #, UTO 03Ha4aeT, YTo
OaHHbIN 6rOK — COCTaBHOWN.

B aepese npoeKkta uin oubnuotekn Tun, 3K3eMnnAp KOToporo ObIn co3gaH Ha CTpaHuue npoekrta, noacBeTuTcAd
XKeNTbIM.

@ “— = huw_pruj.TaﬁMEp.'l'lmerJ <o N

— b654 10
ok Grok
oo Beoox 0 —x |fit flt|] ¥ Boxogy

IHaueH e nozbbumentak 0 Qk  |fit
IHadeHue koapduupentab 0 b |fit H

) ©

PucyHok 8.14 — CoctaBHOM GOK B NpoOeKTe

b654 10
MoH Bnok  TMKC
Bxoox 0 2-x |fit flt] yiF5 Boxogy
JHaueHue kadpuuuena k 0 24k |fit
HueHue keppuuMena b 0 14b it #

PucyHok 8.15 — PaboTta coctaBHOro 6roka

8.1.2 Co3paHue cocTaBHOro 6noka Ha C++

PaccmoTpum co3gaHme cocTaBHOrO oyHKLMOHANbLHOro 6rioka ¢ anropuTMOM, HanncaHHbIM Ha C++.
B kauecTBe npumepa cosgagum 6nok RS-tpurrepa ¢ npuoputetTom no cbpocy. [ing atoro cnegyer:
1. Cospgatb Tun.

2. CospaTtb BHELUHME BXOAbI/BbIXOAbl TUMA Yepes KOHTEKCTHOE MeHto Tuna komaHgon Co3dams. B
NosiBUBLLEMCS OKHe crielyeT BbibpaTb 8x00 muna unv ebixod muna v BBeCTn MMs1 BXxofa/Bbixoaa.
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8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

BHUMAHUE
Ums Bxoda vnu Bbixoda AOMKHO coAepkaTb TONMbKO NaTUHCKME BYKBbI, LMdpbl U «_». Ecnn

OCTaBWTb Mosfie BBOAA MMEHM NYCTbIM — OHO ByAeT HasHa4YeHo aBToOMaTUYECKU MO LLABIOHY
b<uHOekc>.

= El example_1
] r
- O sae
_—_—
gxogeli Tar CeoRCTEa

BBIOABI T 4 [MokazaTte

PucyHok 8.16 — Co3aaHue BHeLWHMX BXOAOB/BbIXOAOB TUNa

a* Polygon2

Wmn |set Homep |-1 Konuuecteo |1

(" crpanmua ™ exogtuna ( eemogTuna ( dain ( maccwe O exog ( eexog ( pasgen ( rpynna tunoe
0K OTtmeHa |

PucyHok 8.17 — Co3aaHue BHelWHero Bxoaa tuna
= EI example_1
= : Mo Bnok

—I" BX04bl TMNAE

O. reset
O. set

=" BbIX04bl THNAE

O q
I nq
PucyHok 8.18 — Pe3ynbsraT co3aaHMA BHeLWWHUX BXOAOB/BbLIXOAOB TUNAa
3. 3apatb cBolicTBa 40OaBNEeHHbIM BXOAaM/BbiXxoaam.

Tabnuua 8.1 — CBocTBa BX040B/BbIXOA0B TUNa

Csomncrteo OnucaHue
Ums OTobpaaeTcs Kak ums Bxoga/Bbixoaa brnoka
Ums lMepemMeHHas kracca, COOTBETCTBYIOLLAA 3TOMY BXOAY/BbIXOAY, OOIMKHO ObITh
nepemeHHOU |yHUKanbHbIM B Npegenax knacca
Homep OnpegensieT nonoxeHne Bxoaa/Bbixoga B AePEBE N B COCTaBHOM Grnoke
Kommenma- | OtobpaxaeTtcs y Bxoga/Bbixoda B AepeBe 1 Yy COCTaBHOro brnoka
puu
UHOekc WHaekc Tuna aaHHbIX Bxoaa/Bbixoda ns pasgena bubnuomeku/Tunbi 0aHHbIX
muna
OaHHbIX
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8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

MpogomxeHue Tabnuubl 8.1

CBOMCTBO OnucaHue
Tun ceszell | [na BxoAoB onpefenser npasuna, No KOTOPbIM paspeLuaeTcs NpoBOANTL CBA3M Ha
[AaHHbI BXO[:
0 — MOXXHO NPOBECTUN CBA3b UMW 3afaTb KOHCTAHTY (NepeMeHHas — ykasaTernb);
1 — CcBSI3b MPOBOAUTL HEMb3$, BXOA KOHCTaHTHbIV (NepeMeHHas — He ykasaTtenb);
2 — Henb3sa 3a4aTb KOHCTaHTY, MOXHO NMPOBECTM CBA3b, HO OHa He obs3aTernbHa (Npu
OTCYTCTBUM CBA3W Ha BxoA Oypet nepeaaH 0, nepemMeHHasi — ykasaTenb);
3 — Hemnb3s 3a4aTb KOHCTaHTY, MOXHO NPOBECTU CBA3b, N OHa obsi3aTenbHa (npu
OTCYTCTBUW CBA3M NpU TpaHcnsauumn OyaeT BbiaaHa ownbka, nepeMeHHas — ykasarterb)

Ykazamenb |[1ns BbIXOQOB:
YctaHoBneH ¢nar — np13Hak Toro, YTo NepeMeHHas SBNAeTCs ykasaTenem;
He yctaHoBneH ¢nar — o6bI4HbIN BbIXOS,

NPUMEYAHUE
Mo ymonyaHwuio fobasnsemMble BbIXoAb! HE ABMNAOTCSA yKasaTensamu, ecnu

HeobxoaMMO COOTBETCTBYIOLLEE CBOMCTBO MOXHO J06aBUTL B pasgene
Ceolicmea.

4. [ns Toro 4Tobbl 3aAaTh TUM AaHHbLIX BXO4a/Bblx0Aa criefyer:

a. HainTtu HyxxHbI TUN gaHHbIX B pasgene bubnuomeku/Tunbl 0aHHbIX. B gaHHOM npumepe — Tun
AaHHbIx b (bool).

b. OTkpbITb cBOKCTBA b.
c. CkonupoBaTb 3Ha4YeHWe cBocTBa MHOeKcC.
|I| NPUMEYAHUE

CaolicTBO MHOeKc TVMNOB AaHHbIX B pasaene bubnuomeku/Tunbl OaHHbLIX MOXET pasnnyaTbcs B
pasHbIX NPOEKTax.
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= % EnGnnotern n
= ¥
= Tunel JaHHBIX

: str
f 2
:: uch b (Tvn)
if 116
: b CeoicTED 3HAYEHNE
LF fit Hran b
i f ulf
: dbl Mraa Tuna LOG
: reg MHaekc wetodnmka |11
:: any Haomep 4
i f s100
: N ngekc 25
: ubd MprHagnesuT 3
U umz
1E str30 Cu:uxpaHuTb| OTmeHa |
1fm
: rg2 JoBaeneHne HOBbIX CEORCTE:
LF rgd |x j JoBaente
LF qb
: enm |T|.-'|r| cTaTyca j JoBaente
_,. =40 [ npwBA3aTh K pogMTENtD
_‘F chr 1 1

PucyHok 8.19 — UHaekc anAa TMna AaHHbIX b

Moacrtaeutb CKonmpoBaHHoOe 3Ha4YeHne B CBOICTBO MHOekc muna GaHHbIX HY>XHOro Bxoga unu Bbixoaa.

Mpy npaBunbHON NOACTAHOBKE MHAEKCA TMMa AaHHbIX B CBOMCTBaX BXo4a Uiv Bbixoda nosisutcs UMs
muna, COOTBETCTBYtOLLEE YKka3aHHOMY Tuny. Ecnv B pasgene bubnuomeku/Tunbi aHHbIX HET
noaxoAsLero TMna AaHHbIX, ero MoXHO CKOMMPOBATb U3 OCHOBHOW BUGNMOTEKMN.

3apnatb TaknMm e obpasom MHAekc muna aHHbLIX NS BCEX CO3AaHHbIX BXOAOB/BbIXOA0B THUNa.

YcTaHoBUTb CBOMCTBO BXoaoB Tumn cesizell = 0.
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H= BubnuoTern

._ @ Tuns! 4aHHBIX reset (Bxog TMNA)

- C

% pat-ore CeoRCTBOD £ 3HaYeHne
- paQpclA

__ @ paOwenlD JHaqeHne 0

= @ example_1 ran recet

EI D Mol Bnok

- Kma nepemerHoi reset
= exoae THNE

0. CopocuTe (reset) Viaa Tna g
<j: YeTaHoEWTE (set) MHaeke Tuna aanHen | 25
BBIXOAB! TUNE KommeHTapum CBpocuts
OJ Bercog npamoi (g)
- Haomae 0
Q Bercog wHeepcHelid (ng) r
Tun ceazeii 0
Mugeke 1377
Mopagok 3
MpuHagnesknt B
CoxpaHnTe Otmena

JoBasneHne HOBbIX CEOMCTE:

IKGMMEHTapHH j JoBaenTe

ITIr‘II'I cTaTyca j JoBasnTs

[ npueszate k poguTento

PucyHok 8.20 — CBoiicTBa Bxofa reset
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q (Bbxog TMNE)

CeoicTED

3Ha4eHne

ras q
Mras nepemerHoll q
Mraa Tvina b

IHaEeKE TMNE gaHHBX | 23

KommenTtapun

Homep 0
MHgewkc 1181
Mopagok 1
MprHagnesknT B2
CoxpaHute Otmena

JoBagneHe HOBbIX CEOWCTE:

Berxog npamoi

|KDMMEHTapnn

j dobaenTe

|Tn N cTatyca

[ npweAzate K poguTento

j JoGaeute

PucyHok 8.21 — CBoiicTBa Bbixoaa q

Mocne co3gaHns BHELHNX BXOA0B M BbIXOOO0B TMMa MOXHO NPUCTYNUTb K peann3auun anropntma pa60TbI

6noka.

[ns Toro 4tobbl Hanucatb 6ok Ha C++ crnepyeT fobaBuTb B Tun TeKCTOBbIE (harinbl. [Ns co3naHns
anroputmoB Ha C++ UCnonb3yTcs criegyowmne paclumpeHnst ansos:

* .work — BbI3biBaeTCA 13 pyHKUMM Work kaxapbii LUK BbINOMHEHUSA NPOrpaMmbl;
* .init — BbI3bIBaeTca n3 pyHkUmmK Initinp oauH pas npy nHUUUanu3aumu;
* .hpp — BKoyaeTcst BHYTPb ONMcaHus Kracca, 3To MoryT 6biTb OObsIBNEHNST ONOSNHUTENbHbIX

nepemMeHHbIX U PYHKLUNA;

* .Cpp — BKIoYaeTcs B .cpp-haiin knacca — peanusaumst ONONHUTENbHbIX (DYHKLMIA, JobaBneHne

onbnuoTex.

nsa cosnaHnsa 6rnoka Heo6xoaMmo A06aBUTb Kak MUHUMYM oauH doain ¢ paclumpeHnem .work.

Ons peanu3aumm RS-Tpurrepa noHagobutcst cosgate dainnel ¢ paclumpeHnsiMm .work anst HanncaHms
norviku pabotbl Tpurrepa u .hpp ang Toro, 4YToObl XpaHUTb 3HAYEHUE BbIXOAa BO BHYTPEHHEN NamMATH
6noka. Ytobbl fo6aBUTL TEKCTOBLIV hann B Tun cnenyer:

8. BbinonHuTb kOMaHaoy Co3damb B KOHTEKCTHOM MEHIO TUNa.

9. BbibpaTtb ¢halis1 n 3a4aTb eMy UMSI U pacLUUPEHME.
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example_1
= 2 examp
SR o 6o

- Exu:u,a,t.l mw &7 CeoiicTea

( & [lokasaTe

o o

PucyHok 8.22 — CospgaHue c¢panna B Tune

a* Polygon2

Wma |logic_rsawork Homep |-1 Konwuecteo |1

(" crparmua O exogtwna ( eomogtuna ™ daiin ( macowe O exog ¢ eomog O pasgen O rpynna tunoe

(0].4 OTmena |

PucyHok 8.23 — Co3zpaHue ¢anna ¢ pacwumpeHuem .work

a® Polygon2

Wms |storehpp Homep |-1 Konuuecteo |1

(" crpanwua (O exogtuna ( eemogTuna ™ dain ( maccwe O exeog ( eemxog ( pasgen ( rpynna tunce

(0].4 OTmeHa |

PucyHok 8.24 — CospnaHue c¢anna ¢ pacwumpeHuem .hpp

example_1
13 Mol Bnok
=l BXOAEI TUNE
0. Y¥CTaHoBWUTE (set)
O. CBpocnTe (reset)
=l BEIXOAEI TUNA
G_I Berxog npamoi (g)
O_. Beixog vHeepcHEIA (ng)
D logic_rs.work
D store.hpp
PucyHok 8.25 — Co3saaHHbIe ¢hainbl B AepeBe npoekTa

[ns pegakTnpoBaHnsa TEKCTOBbLIX hannos B [lonuroHe npegHasHayveHo OkHO Tuna PegakTop, KoTopoe
OTKpbLIBAETCS aBTOMAaTUYECKM NPV ABONHOM LUEMNYKe Ha TEKCTOBOM dhaiine B AepeBe MpoekTa.

Ecnu dparina Ha gncke He CcyLlecTBYeT, TO OH ByaeT co3naH Npu HaxkaTum kHomnkn CoxpaHuma. 1o
YMOIYaHuto hairbl XpaHSTCA B TOW XXe narke, rae pacnonoXeH NpoekT unv oubnuoreka.

10. [Mponucatb B dhawine logic_rs.work noruky padotbl RS-Tpurrepa.

1.

Haxatb CoxpaHums.
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@ @ ‘ >|zxamp|e_‘|.l'-f1u:uﬁ Bnok.logic_rs.awork < > 'f:;' r_‘ " >-<

[ if (*set == 0){
= if (Freset == 0) §

ey }else{
store = O
e H
}else{
® if (reset == 0) {
store = 1:
Tl }else{
ﬁ , store = O
M |,!
q = store;
|E neg = !store;

Crpoka: 0 CronBew: 0

E\Polygen\projilogic_rs.work OTtmenuTy| [CoxpaHwuTe

PucyHok 8.26 — NMpumep copgepxaHus dpanna c pacwumpeHmem .work

12. B darine store.hpp 06b8BUTL NEPEMEHHYIO ANS XpPaHEHNS 3HAYEHNs1 Tpurrepa.

13. Haxatb CoxpaHums.

@ @‘ g 5 hamplej.f‘-.fl-:uﬁE':-nm:.st-:ure.hpp < > v B O »| ]

T —_
1= bool store = O;

2
b

Crpoka: 0 Crongew: 0
E\Polygon2\proj\store.hpp Otmenuts |Coxpanute

PucyHok 8.27 — NMpumep copepxaHus danna ¢ pacwumpeHuem .hpp

14. TpaHcnupoBaTb NPOEKT Arsi NPOBEPKM KOPPEKTHOCTU co3aaHHoro Tuna. MNMocne coobuieHuns ob ycnewHon
TpaHcnaummn — TpaHcnayus 3agepuieHa K3eMnsipbl HOBOFO TMMa MOXHO CO34aBaTb Ha CTpaHuuax
npoekTa.

Cosgatb K3eMnnAap CoCTaBHOIo ornoka B NPOEKTE MOXHO OBYMA crnocobamu:

1. MepeTawuTb 6riok n3 [Jepeesa npoekta unvn 6ubnmotekn Ha CmpaHuyy npoekTa u Bbibpate Co3damsb B
KOHTEKCTHOM MEHIO.
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_’E « = | ”JJ G " JJ = = bow_proj.TaﬁMEp.'l'lmer.'l
.I —
EIE MpoexT L]

=t 2:3 novy_proj Lo

El @ Takmep
E El g Tirmer
BAE

T
| ®
-- f:; DoH il
B- % BuBnuoterkn e
-- EI TNkl AgaHHBK —
: El patore Eﬂ / & MokazaTe
. El palpcliy /@; ‘s Meperectu
EI palwenlO

= >
" 7 example] |jj Konwpoeate
S 1o 670 L&

: 4 AoBGaenTe
[+ Bx oLl TMNE ﬂ -

[+ BBIXO4EI THNA

w1 9

PucyHok 8.28 — [lo6aBneHne nonb3oBaTeIbCKOro COCTaBHOro 6510ka B NPOEKT

Ha nyctom mecte CmpaHuysbi wenkHyTb NKM — Co3damsb 1 BbiOpaTb Heobxoaumeli 6riok B pasgene
Bu6bnuomeka npoekma, Haxatb OK.

a® Polygon2

Mran I Homep |-1 Konuuecteo I'I

@ yHEUMOHABHBIA Baok O dhaiin " rpadudecknii 3nemenT
BuBnuoTeka npoekTa

[Z paCore 1:

=l pa0pcla E Mpoekr

E palwenlO = % ExBnanotekn

=) paModbus [+ El Twnkl 43HHB

- El palCore
- El palpcUA

- El palwenl|O
- example_1

- T

II.-‘IMH Bnoka

QK Orraena

PucyHok 8.29 — [lo6aBneHue nofb3oBaTeNIbCKOro COCTaBHOro 6yoka B NPOeKT

Ha rpachmyeckom oTobGpakeHnn COCTaBHbIX DNTOKOB Ha CTpaHMLax NpoekTa n3obpaxkaetcsi 3Hak #, uto
03Ha4aeT, YTO JaHHbIN BNOK — COCTABHOW.
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B aepese npoekrta unn o6ubnuotekn Tun, 9K3eMNnnAp KOToporo ObIn co3gaH Ha CTpaHuue npoekrta, noacBeTuTcA
XKenTtbIM.

be4g 5
I oii Gnok ZMKC
VeraHoeue 0 0=t | b b af1 BbixononpAMo
Copocute 0 O—{reset|/b B b| ngb 0 BbixodWHESPCHBIR

PucyHok 8.30 — Pa6oTta coctaBHOro 6noka

8.1.2.1 Co3pgaHue cocTaBHbIX GJSIOKOB C NepeMeHHbIM YUCIOM BXOA0B/BbIxoAoB Ha C++
OD,HO N3 BaXHbIX NPENMYLLIECTB CO34aHNA NONMb30BaTESIbCKMX COCTaBHbIX onokoB Ha C++ — BO3MOXHOCTb co3gaBaTtb
OnoKM ¢ NnepeMeHHbIM KONMYECTBOM BXOL0B/BbIXOA0B.

,D,J'IFI TOro YTOObI co3gaTb BXOD,bI/BbIXOD,bI nepemMeHHoro Konn4yecrtea B onoke crnegyet co3gatb Maccue B Tune.

B Maccuee cnepnyet co3gaTb nnbo Bxofbl, NMb0 Bbixoabl, HO He BMecTe. Bo3aMoXHO ABa BapuaHTa:

1. Tpocmoli maccue COCTONT U3 OQHOrO BXoAda uUnv Bbixofa. MmMst nepemeHHOU Bxoaa/Bbixoaa
onpegensieTcsa UMeHeM maccma. Hanpumep, ecnn maccus nmeet Mmst — arr, To MIMs1 nepeMeHHOU ero
Bxofa/Bbixofa — arr[%1]. [pocTo MaccuB COOTBETCTBYET LIMKIIMYECKUM BXOAaM UMK BbiIXoAaMm.

2. Maccue cmpykmyp COCTOUT N3 HECKOMbKNX BXOO0B MUK BbIXO4OB. IMsi CTPYKTYpbl 3a4aeTCsi CBOMCTBOM
Nmsa muna. Uma nepemeHHOU Bxoaa/Bbixoaa onpeaenseTcsd uMeHeM MaccmBa 1 UMEHEM NePEMEHHOMN
BHYTPU CTPYKTYpbI, Hanpumep, arr[%1].in. MaccvB CTpyKTyp COOTBETCTBYET LIMKNUYECKUM rpynnam
BXOJO0B UIN BbIXOOOB.

NmeHa nepeMeHHbIX BHYTPU MacCMBa 3arorHATCA aBTOMaTU4eCKkn, ecnu nepes 4obaeneHMem BXo40B/BbIXOAOB
npaBunbHO 3a4aTb CBOMCTBO MmMss muna.

MaccuBbl BXOAOB W BbIXOAOB MOryT OblTb 0GbeauHEHbI Tak, YTOObI MpW co3gaHuM Bxoda (MNW rpynnbl BXOAOB) Y
Grnoka aBTOMaTUYECKM CO3L4aBariCs CBA3aHHbIN C HUM BbIXOZ (MIM Fpynna BbIXOAoB).

[ns atoro cnegyet oboum MaccmBam BXOAOB M BbIXOAOB 3a4aTb OAUHaKOBOE 3Ha4YeHune cBoicTBa lMpuHadnexum K
epynne, Hanpvmep, 1.

PaccmoTtpum npumep cosgaHus 6noka normdeckoro HE ¢ nepemMeHHbIM YCNOM BXOL4OB/BbIXOA0B, CrieayeT:
1. Cospgatb Tun.

- example_1

.
+- 1 | Mo# Gnok
L3
[ ] o
+- 1 F Moi Bnok
—_
SEE Y lorvueckoe HE rpynna

BEXOAbl THNAE

EblXCAbl THNG
PucyHok 8.31 — CozaaHue Tuna

2. CospaTtb B Tune gBa maccuBa, NepBbii — MacCMB BXOOO0B, BTOPON — MacCUB BbIXOAOB.

a* Polygon2

Wma |arr_in Homep |-1 Konwuecteo |1

(" crparmua O exogtwna ( eomogtuna ¢ daiin @ macowe O exog ¢ eomog O pasgen O rpynna tunoe
OK OTtrmeHa |

PucyHok 8.32 — Co3pgaHue maccuBa BXOA0OB
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a* Polygon2

Wra |arr_out

(" cTpannua

-
L

Homep |-1 Konuuecteo |1

" exogtmna ( ebxogTuna ( dain @ maccwe O exog ¢ eexog O pasgen O

OK

rpynna TUNoE

OTrmeHa |

3. B cBoncTtBax 06oux maccusoB [o6aBnTb CBOMCTBO lMpuHadnexum k 2pynne = 1.

arr_in (maccue) X

PucyHok 8.33 — Co3pnaHue maccuBa BbIXOA0B

pa—
= {3
BXCAEl THNA
BEIXOAbI TUNA
- @ arr_in
EXCAEl THNE
EbIXCAbl THNA
- @ arr_out
EXCAbl TMNE

BEblXCAbl TUNG

PucyHok 8.34 — Pe3ynbraT co3aaHnsA MacCMBOB

CeoAcTBD 3Ha4eHne
lran arr_in
Homep 0
MepemerHble v

MpuHagnesuT K rpynne | 1

Haekc i)
MpwuHagnesxut 668
CoxpaHnTe OTmena |

JoBGaeneHne HOBb CEOWCTE:

| max - Jobasute

| MpuHagnesxuT K rpynne ﬂ AoBaenTs

[ npweazaTe K poguTento

PucyHok 8.35 — CBoncTBa maccuBa BXOL0B
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arr_out (maccue) X

CeoicTeD JHaveHWE
[ran arr_out
Homep 1
MepemerHble v

MpuHagnesuT K rpynne | 1

Haekc 670
MpwuHagnesxut 668
CoxpaHnTe OTmena |

JoBGaeneHne HOBb CEOWCTE:

=~
=~

| max Jobasute

JoGaenTe

|I'IpHHa,u,.ne:aKHT K FEYmmneE

[ npweazaTe K poguTento

PucyHok 8.36 — CBoicTBa maccmBa BbIXOAOB

4. CosgaTb 8xo0 muna B MacCcuBe BXOLOB, CO34aTb 8bIX00 mura B MacCUBE BbIXOO0B.

M

b

iy

Polygond

rA [N

Howmep |-'| Konuuecteo |1

(" BelXog TMNA

BXO4 ThNa

oK

CTmena |

1

~
1

PucyHok 8.37 — Co3pnaHue Bxoaa

Polygond
mA |out Howmep |-'I Konuwuecteo |1
BX0J TWMNa (* BbxogTMNA

Ok OTtrmeHa |

PucyHok 8.38 — Co3naHue Bbixoga
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=%
= Y lorvueckos HE rpynna
—_r
+- ExO4El TUNE
+- BB OALI TUNAE
= @ arr_in
—I- Bxoael THNA
in
1

BelXOAbl TN

= @ arr_out

BXOAbBl THNA

—I" BBIXO4Bl THNAE

0_. out

PucyHok 8.39 — Pe3aynkTraT co3gaHus Bxoaa U Bbixoaa

5. B cBoncTBax Bxoga v Bbixoaa ob6aBuUTb CBOMCTBO MHAeKkc muna GaHHbIX W CKOMUPOBATh B HEFO 3Ha4YeHne
UHdekca Tna aaHHbIX b 13 pasgena bubnuomeku/Tunbl GaHHbIX aHANOrM4YHo pasgeny 8.1.

in (Bxog Trina)

CeolicTeo IHa4EHNE Bl
min 1
3HaueHWe 0
[ran in
Mma nepemerHoi arr_in[%1]

raa Tina b
IHAsKC TMNA AaHHBX | 23

Homep 0

. i : A

CoxpaHuTe | OTmenHa |

JAoBGaeneHWe HOBb CEOWCTE:

||.—"|H,a,E|cc THUNE AaHHBIX - JAobaeute

||_I|:||.-1Ha,a,.nexmrcrp}rnne ﬂ JoBaenTe

[ npweazaTe K poguTento

PucyHok 8.40 — CeowctBa Bxoaa
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out (BbR: oA THMNA)

CeOWCTED

JHEYEHNE

min 1
Hras out
Mra nepemerHoi

raa TiNa b

HAeKC TMNa gaHHe | 23

arr_owut[ 1]

Homep 0
MHaekc 1204
CoxpaHnTe OTrena |

JoBaeneHne HOBb CEOWCTB:

|||"'|H,£I,EKC THNE AAHHEBIX

JoGaenTe

=~

|I'IpHHa,u,.nexHT K Fpymnne

[ NpwBazaTs K poguTento

=~

JNobaenTe

PucyHok 8.41 — CBoncTBa Bbixoaa

6. [obGaBuTb B Tun davin .work, B KOTOPOM pacnucatb Noruky pabotsl 6rnoka.

a® Polygon2

Wms |logic_not_griwork

" cTpannua O

gxogTina

BoxogTAna * gaiin O

Homep |-1 Konuuecteo |1

maccwe ( exog O eemog O pasgen O rpynna twnoe

oK

OTmena |

PucyHok 8.42 — lo6aBneHue danna c pacwmpeHmem .work
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@ @‘ “ 4 tH .E;' tH )-(

H for(inti=0:1 < arr_in_num; i++) { //_num - oBpalledie K 4MCay 3NEMEHTOE
arr_out[i] = ™arr_in[i]:
¢ | |}

Crpoka: 2 CronBew: 1

EMPolygon2proflogic_not_grwork OTmeruTs |[CoxpaHnTe
PucyHok 8.43 — Iloruka pa6otbl 61oka

TpaHcnMpoBaTb NPOEKT OIS NPOBEPKM KOPPEKTHOCTH co3aaHHOro Tuna. Mocne cooblleHns 06 ycnewHow
TpaHcnaumn — TpaHensauus 3aeepuieHa 3Kk3eMNNspbl HOBOTO TUMNa MOXHO co3faBaTh Ha CTpaHuLax
npoekra.

Cospgatb ak3emnnisip 6roka B npoekTe. Co3zaaHme ak3emnnsipa 6rnoka Ha cTpaHuLe NpoekTa ON1McaHo B
pasgene 8.1.1.

b674 5
Norwdeckoe HE rpynna
0 ind [b it bloun}-

PucyHok 8.44 — bnok Ha cTpaHuLe nNpoekTa

Cosanatb y 6roka gononHuTenbHble BXoAbl — OQHOBPEMEHHO C BXod4aMu 06aBnnock COOTBETCTBYOLLEe
KONMYeCTBO BbIXOO0B.
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Mran Homep |-'I Konuuecreo |3
(* Bxop (" eoxog O pasaen O daiin T
arr_in

QK Orraena

PucyHok 8.45 — [lo6aBneHne Bxo4oB 6noka

b&74 5

Norwdeckoe HE rpynna
0 qind |b b | outD -
0 qinl |b b|outl -
0 qin2 |b b|out? -
0 +in3 |b b|out3 -
0 qind b b | outd -
0 in5 |b # b |outs -

PucyHok 8.46 — Bnok ¢ go6aBneHHbIMKU BXoAaMu

b&74 5

Norwdeckoe HE rpynna  2mkg
0 1qnD |b b |outd 0
0 0qnl |b b|outl -1
0 1qn2 |b b|ou2 -0
0 0qn3 |b bloud -1
0 1qnéd |b b b|ousd —0
0 0n5 |b blouts -1

PucyHok 8.47 — PaboTta 6noka
8.1.2.2 flocTtyn K cucteMHOU nHcpopmaumum us Koga coctaBHoro 6noka Ha C++

[ocTyn K cucTtemMHom MHhopMaLmMmM MOXXHO MONYYNTb U3 cTaTudeckux pyHKLMI knacca runtimelnfo:

1. runtimelnfo::nsAbsTime() Bo3BpallaeT 3Ha4eHne uint64_t paBHOe KONMYeCTBY HAHOCEKYHA NpoLleaLLImnX
o1 01.01.1970, MOXxHO Mcnonb3oBaTb kak abcontoTHoe Bpemsi B UTC, Hanpumep, Anst METOK BpEMEHM.
MoxeT noactpansatbcst NTP-kMeHTOM, MO3TOMY HE CTOUT UCMONb30BaTh 3TO 3HAYEHNe NpU U3MEPEHNAX
uHTepBanoB. O6HoBNsieTcs B NoToke Talimep, eCnv OH OAVH, UK B NoToke Beod-ebI80d, OfVH pas 3a
LMK,

2. runtimelnfo::nsMonotonic() Bo3BpalyaeT 3HayeHue uint64_t paBHOMEpPHO MeHSIOLLEerocs cyeTymKa B
HaHoceKyHaax. He nogctpavsaetca NTP 1 npy nsMeHeHun CUCTEMHOTO BPEMEHU, MO3ITOMY MOXHO
MCnonb3oBaTh AN M3MepeHnsa nHTepeanos, 6onbLnX TaviMepHoro Lmnkna. OBHoenseTcs B noToke Talimep,
€CINW OH OAIMH, UNn B NOTOKe Beod-eb1800, OaMH pas 3a LK.

3. runtimelnfo::timerCycle() Bo3Bpawyaet 3HayeHne Tuna float pasHoe Lnkny TanMepHOro NnoToka, B
KOTOPOM BbIMNONHAETCHA 60K, B MunnucekyHaax. Ecnv 6rnok BbinonHseTcs B GOHOBOM NOTOKE, TO
3HaveHve He onpeaeneHo.

4. runtimelnfo::cpuCoresNum() Bo3BpallaeT KonM4ecTBO sigep npoueccopa (Tun uint16_t).
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8.1.3 CBoncTBa TMNOB COCTaBHbIX OTOKOB 1 UX BXOA40OB/BbIXOA0B

Ons yno6ctBa otobpaxeHns B gepese npoekta unu 6ubnuotekm Tumy MOXHO 3agaTb CBOMCTBO MMst — 3TO MMs,
KOTOpOe oToBpaxaeTcs B iepeBe NpoekTa unm ubnmnorteku.

Ewe ogHo nonesHoe ceoictBo Tuna — Moxxem pabomamb mosbko 8.... Ero MoxHO [06aBUTb M3 HWKHErO
BbiMajatollero crnucka B okHe Ceolicmea. [JaHHOe CBOWCTBO onpegensieT, B kakom Mecme pabombl MOXHO
co3paTb ak3emnnsAp 6noka gaHHoro Tvna. MNpw noneiTke co3nate 6nok B gpyrom Mecme pabombi NOSIBUTCS OKHO
owmbku.

Mo Gnok (Thn)

CeolcTED 3HauYeHne

ram Mo Gnok
Mran Tuna my_block

Mozcer paBoTaTe TONBKD B ... | TalMepe

Homep ]
MepemMeHHble v
MHaekc o2
MpwHagnesxuT Bd1
CoxpaHute OTmena

JoBasneHe HOBbIX CBOMCTE:

|x ﬂ JobasnTe

|M|:|>KET paBoTate TONBKD B ... ~ JoBaenTe

| npweszate k pogutento

PucyHok 8.48 — CeowctBa Tuna

ot OwmbBea

e He paspewena ectaska Gnoka “Interpeolation” B mecto patoten "Tafimep"

OK

PucyHok 8.49 — Owunbka BcTaBKM G1oka

OcCHOBHble CBOWCTBA BHELLHNX BXOA40B/BLIXOA0B COCTaBHOro 6roka:

*  Ums — oToOpaxaeTcs Kak nMsi Bxoga/Bbixofa broka;
» Homep — onpepgensieT nonoxeHune Bxoga/Bbixoaa B 4EPEBE U B COCTaBHOM Broke;
+ KommeHnmapuu — otobpaxaeTtca y BxoAa/Bbixo4a B epeBe N 'y COCTaBHOro brnoka.

Mpun nameHeHnn ceoiictea Homep BHelLHero Bxoda unu Bbixoda Tuna nosiBuTcs cooblleHne O6Hoeumb 6510KU
muna...— NpUMEeHUTb N3MEHEHUNE KO BCEM 3K3eMnnisipam Ornoka gaHHOro Tuna B NPOeKTe.

Ecnu Heobxoanmo nsmeHuTb cBoiicTBa UM n/unu KoMmmMeHmapuu BHELLHMX BXOOOB/BbIXOAOB, TO AN NPUMEHEHUS
N3MeHeHWI cnepyeT nepeco3faTtb 6/10K Ha CTpaHuLEe NpoekTa.
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* F Eh:unpu::c

o OEHoeuTe Gnokn Tina example_1.Moi Gnok

Ja

Her

PucyHok 8.50 — UameHeHMe CBOMCTB BXOAOB/BbIXOA40B COCTaBHOIO 6y1oka

8.1.4 Co3pgaHume cnpaBKu st COCTaBHbIX 6510KOB

[lns cocTaBHbIX ONOKOB Nonb3oBaTernb MOXET A00aBNATL COOCTBEHHOE OnMcaHue.

[ns co3gaHnsa cnpaBku crnegyer:

1. B KoHTekcTHOM MeHto Tuna BbiGpaTh kOMaHay OnucaHue.

= EI example_1

LT 3

¢ CBolcTeEa

+ BX oAbl TMN

> [Mokazate

+ BeIX 04kl TV

D logic_ (+) Cozgats
D ctore, [;] ¥ganute
(7) Cnpaeka
:l Mowck

[ Konupoeats
BcraewTe
[' JkcnopT

E ¥ CTaHoEWTE naponk

COnucanne

[r= S o T

PucyHok 8.51 — Co3pgaHme onucaHuma tuna

2. B TekyLwiem okHe oTobpa3nTcs okHo Pedakmopa. B nanke npoekTa (ecnv Tun cosgaH B NPOeKTe, MHave B
nanke 6ubnmoTtekn) aBTomaTMyeckn cosgactcd nanka userHelp v B Hen cbann ¢ pacwmpervem .html un

MMEeHEM Tuna.

3. [Hob6aeuTb B dhann onvcaHme broka.
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o « > (< >]SB0O0 LK
H R5-Tpurrep ¢ nproputeTom no cBpocy

e | | JanHeld Bnok npegctaennet coboi R3-Tpurrep,

Crpoka: 2 CronBew: 42
EMPolygondyprofuserHelphmy_block?. html OTmeruTE [CoxpaHuTe

PucyHok 8.52 — PepgaktupoBaHue cpanna c pacwmperuem .html

B nanke userHelp cnepyet pasmellatb Bce (haisibl, KOTOpblEe NCNOMb3YHTCA A4S CO34aHus onucaHui ansg
Tunoe gaHHon Mpynnbli munos.

4. Ecnu HeoGxoanmo 0o6aBnTb KapTUHKX B oNMcaHue, criegyet noarotoBuTb n3obpaxeHus ¢ paclumpeHmem
.pNng, IMeHa KOTOPbIX HAYMHAIOTCH C MMEHW COOTBETCTBYIOLLEro hanna cnpaskv, U NTOMECTUTb UX B Manky
userHelp.

Hanpumep, ans onvucanuss my_block2. html cnenyeT go6aesute annsl nsodpaxeHun ¢ HasBaHuamMn my_block2 1.
png, my_block2_2.pngwn T.4.

Bbi3BaTb onucaHue 6roka MoxHo, Bblaenue Tun B AepeBe U BbINoSNHUB koMaHay Crpaeka B KOHTEKCTHOM MEHI0
UK HaxkaB ropsidyto knasuwy F1: B HWKHEW 4YacTu okHa Cnpaeka oTobpasnTcs co3faHHoe onucaHue Groka,
KapTUHKM aBTOMaTUYeCKn 0TOBpasATCs B HA4Yano onncaHus.
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Cnpaeka (E\Polygon2ipolZhelpipol2helpd.ghc)

|Cpe,a,a pazpaboTen ﬂ R
|C|:u,a,epxaH|.-1e ﬂ BBEHEH ne =]
BeegeHue
+ HMNbBl NPOEKTOE -
T p MNonuroH - 3T0 cpena rpauYecKkoro
#- Crpyxrypa npoexTa nNporpaMMUpoBaHNA Ha A3bIKE (PYHKUMOHANBHLIX
+ Vikmepgeiic 6rokoB. He TonbKo anropuTMbl, HO U ApaiiBepkl W
+ PegakTupoBaHWE NpoEKTA '
Tpancauus NpoToKONLI 00MeHa, peann3oBaHsl B BUOE
+- Otnagka PYHEUMOHaNBHLIX briokoe. MNpuknagHomy
*- Mimnopt NporpaMMKICTy HET HeobXoQWMOCTH ONUCHIBATE
Monk3osarensckan cnpaska nepemMeHHbIe - cUcTeMa co3gaeTt ux, obecneynsas
¥cTaHoBKA W 0BHOBNEHWA !
Korrpons sepcuii YHUKaNBHOCTL, CNEOWT 38 KOPPEKTHLIM i
OBCnyxmMBaHNE npeobpasoBaHnem TUNOB. [poeKT MMEET eUHYID
+ 3awmTa npoekTa MepapXMYecKyr CTPYKTYDY ANA onucaHua

+- CozgaHue coBcTEEHHOW BUBANOTEKK

o Uacrure sonpoce annapaTHoi KOHUrypawUun, nporpamMmmel 1 obMeHa

OaHHLIMKA C APYTMMK cucTemami. NonnroH
npefHasHadeH, Npexae BCero, AnA co3gadua
nporpammHoro obecnedeHna anAa PC-coBMeCc TUMBbIX
KoHTponnepoe (Hanpumep, Beckhoff, Octagon,
Fastwell, MIC2000 w o.p.) nog ynpaeneHnem QNX,
O[HAaKO eCTb BO3MOMHOCTb TPaHCNALMK Nporpammel W

ona apyrnx OC.

OKoHYaTenbHLIM 3TANoM CO34aHNA NporpaMmmel Ha

A3blke DVYHEUMOHANEHLIX BNOKOB ABNAETCA ﬂ
b671 15
I o Gnox
YetaHosuTe 0 st (b b qf Boixog npamoi
Copocume O —fresst|b B b| ngf Bbixnog WHBERCHBIA

R5-Tpurrep ¢ npuoputetom no cBpocy

JaHHeld Bnok npegcTaenaer cobol R5-Tpurrep.

PucyHok 8.53 — OnucaHue Tuna B okHe CnpaBka

8.2 Co3paHue onbnmnorteku

PaccmoTpum cosgaHme nonb3oBaTenbCKon Onbnmoteku.

[lnsa kaXxaon HoBoM GUBNMOTEKN peKOMeEHOYeTCs 3aBOANTb OTAESbHYIO Narky.

BHUMAHUE
A MNyTb K hainam GUGIMOTEK He AOIMKEH coaepXKaTb KUPUINULY 1 NpoGenbl.

[nsa cosnaHuns 6UbnuoTekn cnenyet:

1. TMepeiitn B okHO MMpoekmbi 1 HaxaTb Co30amb.

140



8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

- El MpoekTo =l
El novy_proj (E\Polygon2\proj\novy_proj.pl2}) x
= % EwBnuoTekm

paCore (E\palibs\paCore\paCore.llZ) ¥ i
B o eieies s A e A e e =]
OTKpLITE ‘ Cospatb 3aKpbITh COoXpaHWnTL KakK...

PucyHok 8.54 — Co3paHume nonb3oBaTeNnbCKOM GUBNMoTeKn

2. B oTkpbiBLUEMCS OKHE NepenTy nanky, rae byaer cosgaHa 6ubnuoTeka, BBECTU UMS HOBOM BMONMOTEKN, B
BbiNagaroLLem crnucke BblopaTtb Tn bBubnuomeka MonuaoH 2 (*.112) n Haxatb Co3dameb.

Monwron 2(%.pl2)

Monwrod 2(%.pld)
Monwrod 2 ¢ 3awmTtol(™.ppd)

PucyHok 8.55 — Co3paHue nonb3oBaTenbCKOM 6UBNMoTekn

3. [nsa pabotbl c bUbNMoTeKkon cneayeT OTKPbITL ee B NpeacTtaeneHnn [Jepeeo. Cpega npu cosgaHum
OnbnuoTteku cpasy NPeanoxuT oTKPbITb ee B AepeBe — cneayeT HaxaTb Ja.

o Bonpoc

o Mpoekr EAPolygon2 paLlibsDemomy_libhmy_libu12 yenewre cozgan. OTepeime

Erc B gepese’

da Het

PucyHok 8.56 — Co3paaHme nonb3oBaTeNnbCKOM 6UBNMoTeKn

4. CospgaHHas bubnunoTeka oTobpasmnTcs B okHe MpoeKkmabl.

= =] MpoekTe
F-1 nevy_proj (E:\Polygon2\proj\novy_proj.pl2) X
- :t BudnuoTtekn
[Z paCore (E\Polygon2\palibsDemo\paCore\paCore.ll2) b
= paQlpclA (EN\Polygon2ipalibsDemetpalpcUA paCpcUAllZ) X
[Z] paDwenlO (E\Pelygon2ipalibsDemo’\paOwenlOhpaOwenl0.112)  x
= paModbus (E\PolygondpalibsDemaoipaMeodbusipaModbus.li2)  x
= my_lib (E\Polygon2\paLibsDemotmy_lib\my._lib.112) b
OTkpeTe Cozgate 3akpeiTe CoxpaHnTE 33LLNLLIEHHYHD KOMHMHD

PucyHok 8.57 — Pesynbsrat Co3aaHus nonb3oBaTenbCKOW 6MGnmMoTeku

[na cosgaHua 6nokos B 6ubnuoTtekun cnegyet 4obaBuTb B Hee TUNbl AaHHbIX. 1o ymonyanuio pasgen Tunsbi
OdaHHbIX B b1bnmoteke nycTtoi. Ero cnegyet ckonvpoBaTth M3 OCHOBHOWM 6mbnunotekn paCore. [Ans
nobaBnenns B OMONMOTEKY TUMOB AaHHLIX CrieayeT:

5. OTkpbITb BMbNunoTeky paCore B cocegHem okHe Tuna fepeso.
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TH € > || depeso j‘my_lib j » .f:;‘ " >< @ TH k: > || depeso j paCore j
—4 =
gy gy
= s % Pazgenel GnbnnoTtekn = % Bazoean bubnuoTexa
oo Izl Tunel 4aHHEX ooy + Tunel 4aHHEX
@ | ¥ % Cebinkm @» + MpecbpazoeaTenn TMNOE

+ TepmuHaneHEIE BAokn

E:] E:] + ApudmeTudeckne

-+ -+ + Norndeckne

-‘:b._.; -‘:b._.; + TpuroHoMeTpUdecke dyHKLIAN
+ MepekntodaTeni, pene u MyabTUIAEKCOpE]
D_j D_j + TeHepaTtopbl W Talimepa
[E [E + O6patoTka curuance
E) E) + Onepauum ¢ peructpamm
+ Onepaumm ¢ Maccueamm
E E + Tpurrepel
;eé ;eé + PaboTa co cTpokamn
<j <j + CucTemHele
+ CoxpaHeHne AaHHBIX
+ Ouepegn

PucyHok 8.58 — [lo6baBneHue TMNOB AaHHbIX B NOJIb30BaTeSIbCKY0 OMONnoTeKky

OTkpbiTb pasaen Tunbi daHHbIX B paCore, BbIAENUTb NEPBbIV TUMN AaHHbIX pa3gena u ¢ 3axartbiM Shift
BbIAENWUTb NOCMEAHUIA TUN AaHHbIX pasgena.

C nomoupbto komaHg Ctrl + ¢ u Ctrl + v BbINOMHUTL KONMPOBaHWE TUMNOB AaHHbIX B pasgen Tunbi 0aHHbIX
HOBOW ONONMOTEKN.

Tenepb B GUONMOTEKE MOXHO CO3aBaTh MOMb30BaTENbCKME COCTaBHbIE GIOKKN, KONMMPYS MHOEKCHI TUMOB
AaHHbIX 415 BXOLOB U BbIXOAOB M3 pasgena Tunbl aHHbIx GUGnuoTeku.

Mocne co3gaHusa Heobxoaumoro Yncna 6rnokos 6I/I6ﬂMOTeKy cnegyet TpaHCIMpoBaThb:

B okHe QkpaH/Hacmpoliku BbiGpate OC dnst mpaHcnayuu 6ubnuomex.

BHUMAHUE
& Bubnuoteky cneayet TpaHcnmposaTb Ans Bcex OC, B KOTOPbIX e NiaHnpyeTcst UCNosb3oBaTh.
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1l )
s HacTpoiikn npunoxeHns

7 Osume Tpancnauua

KoAWUYeCTED NapanfenbHEX 33084 |E»

M) Konuposarme

%, TpaHcnAumMs

0K OTtmeHa

PucyHok 8.59 — TpaHcnsauua 6ubnnorteku

9. Bbinonuutb TpaHcnupoeams ece Ha naHenu IHCTpyMeHTbl OKHa GUGMOTEKN.

10. B nanke 6ubnunotekn cosgactcs nanka build v B Hen nanka ¢ carinaMmum TpaHensAumm nog BelopanHyto OC:

¢ Windows aonsa Windows;
e Astra Linux SE 1.7 nns Astra Linux SE 1.7;
* Linux OeeH npowueka 3.x ona OC INJ1K210.

Tenepb HOBYIO BUBNNOTEKY MOXHO UCMONb30BaTh B MPOEKTaX.

8.2.1 Co3pgaHue cnpaBku gna 6mbnunortek

[i]

YUTto6bl co3gaTh cnpaBky ans bubnmoTteku cnenyert:

NMPUMEYAHUE .
Bo3MOXHOCTb co3gaHnsi NONMHOLEHHOW cripaBku st 6ubnmoTekn ecTb Tonbko npu pabote Ha MK ¢ OC
Windows. lNpwu pabote Ha MK ¢ OC Linux cm. co3gaHue cnpaBku Ans oTaenbHbiX 61okoB B pasgene 8.1.4.

1. Ckonuposarthb nanky help c wabnoHamu (13 nanku Polygon2) B nanky 6ubnuoteku, ansa kotopon éyaet
co3gaBaTbCH crpaBkKa.

2. B nanke help nepenmeHoBaTb (hbannbl B COOTBETCTBMU C UMEHaMM BUbrnmMoTekn n yHKUMOHaNbHbIX
onokos, Hanpumep, my_lib v my_block:

» paControls.qhp B my_lib.qhp — cnucok nHaMBuayanbHbIX ON1caHnin 6roKoB B CripaBke
oubnmoTeku;

» paControls.qhcp B my_lib.qhcp — ykazaHusa ons reHepartopa CnpaBKy;

» paControls.bat 8 my_lib.bat — ncnonHsiemoin .bat-chann cosgaHmsa GuHapHbIx oannos
onbnuotekn ansa MonuroH;

* mode.html B my_block.html — onucaHue 6noka.

3. OrtpenakTupoBaTb nepeMMmeHoBaHHble hanrnbl. PekomeHayeTcs nonb3oBaTtbes peaakropom Notepad++
ans ynobcerea.

4. PepaktupoBaHue davina my_lib.qhp Ha npymepe Yactu cogepxxumoro ns paControls.qhp:
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» paControls 3ameHsieTCcsl Ha UMSA BubnuoTekn, Hanpumep, my_lib;

* Pepaktupyetcsa/ygansietcs n co3gaeTcs Hy>KHOe KOnM4ecTBO pasgenos. Hanpuwmep,
@PyHKYUOHabHbIe 6710Kku BMeCTO Peaynisimopei,

* Pepaktupytotca onucaHus 6rioKOB U CCbINIKM Ha UX dharnbl onucaHus. Hanpumep, BMecto Bbidava
OaHHbIx ¢ 3adep)kKkoll BCcTaBnsieTcs BbryucsieHue nuHeliHol ¢pyHkyuu k*x + b, Bmecto delayv.
html sctaBnsietcs my_block.html,

* B kntoveBbIx cnoBax ykasbiBaetca my_block BmecTo delayv, opyrne CTpoku yaansitoTcs.

NPUMEYAHUE
m Mpu pegakTMpoBaHum criefyeT COXPaHUTL CTPOKY, e B KIIOYEBOM CIOBE YKa3aHo TOYHOE UMs Tuna

(B npumepe ykasaHel my_block n C_ my_block). 510 TpebyeTcs Ans Bbi3oBa CnpaBku Ha
KOHKPETHbIN 6ok no knaeuwe F1.

5. B pesynsraTe fOMKHO NONy4nThCs crnepyrolee cogepxanve my_lib.qhp:

B E:\Polygon2\palibsDemo\my_lib\help\my_lib.ghp - Notepad++
File Edit Search View Enceding Language Settings Tools Macro Run  Plugins Window 7 + v X
e B4 = (]l | #h B | % | =1 EEEBiha=® (6]
=] my_lib.ghp Ei]
1 |<.'?.\:mi versioen="1.0" encoding="utf-8" 2> ~
2 [l<ptHelpProject version="1.0">
3 <virtualFelder>PFus</virtualFolder>

4 <namesspacsrmy 1lib< /namsspace>

= <filterSsction>

& = <toc>

7 =] <section title="Bubmmorexa my lib">

g2 = <section title="@yHrmmoHanbHNe GmormM" >

<section title="BHYMCHEHME NMHEWHOWM GyHEIMM k#*x+b" ref="my block.html" />

ig - </section> B
i1 - </section>
1z - </toc>
14 = <kevwords>

i5 <keyword nams="my_ block" id="my_block" ref="my block.html" e

1& <keyword nams="C_my block" id="C_my_block" ref="my block.html" S
1 — </keywords>

18 = <files>

13 <filex* html</file>

20 <fil=>images/*.gif«</files>

21 <fil=>images/*.png</fils>

23 - </Fflles>

24 - </filterS=sction>

25 L < /OtHsIlpProject>

eXtensible Markup Lai length : 801  lines: 25 Ln:1 Col:1 Pos:1 Windows (CR LF) UTF-8 INS

PucyHok 8.60 — PegaktupoBaHue cpanna c pacwumpeHumem .ghp

6. PepaktupoBaHue ganna my_lib.ghcp: samennts paControls Ha my_lib.
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MPolygon2ypalibsDemomy_lib\helphmy_lib.ghcp - Motepad++

File Edit Search Yiew Encoding Language Settings Tools Macre Run Blugins  Window + ¥
o']alﬁeeﬁﬂ Ej|§ |ﬁﬂbﬁ|%3| |_=_+'-z.-§'-:|hj@'—"| ”
Em* lib.ghp & Emy_llb ghcp ﬂ‘

1 <?xm]l version="1.0" sncoding="utf-8" 2> ~

2 <QHelpCollectionProject version="1.0">

3 <docFiles>

4 <gensrate>

5 — <filex

g <input>my lib.ghp</input>
<output>../my 1lib.gch</cutput>

b </filex

- </gensrats>

10 H <rﬂ_=gi.5'ti=r>

11 I <fi

le>..fmy lib.gch</file>

12 - <,»’regi.5'ter.>
13 </docFils
1l=c

14 L« /OH=1pCo

-

5
tionProject>

length: 394 lines: 14 Ln:14 Col:26 Pos: 3495 Windows (CRLF)  UTF-8-BOM INS

PucyHok 8.61 — PepaktupoBaHue cpaina c pacwmpeHuem .ghcp

7. PepaktnpoBaHue davina my_lib.bat:

» 3ameHutb paControls Ha my_lib;
*  YBeautbces, YTO yKasaH NpaBunbHLIN NyTh kK ghelpgenerator.exe. Hanpumep, E:\Polygon2
\qghelpgenerator.exe.

B “E\po lygon2ipalibsDemaomy_lib\helphmy_lib.bat - Notepad++

File Edit Search View Encoding Language Settings Tocls Macre Run Pluging Window T+
¥ X
cHHB LA Doec|mipl* x| =1 EEER
Em* lib.ghp _J‘EFIT' lib.ghcp E3 Em}r_lib.bat E]l
il I_.: \Polygons\ghelpgensrator.exs my _1ib.ghcp -¢ ../my 1ib.ghc ~
3 v
£ >
length: 62 lines Ln:1 Col:32 Pos:34 Windows (CRLF)  UTF-& NS

PucyHok 8.62 — PegaktupoBaHue canna c pacwumpeHuem .bat

8. PepaktuposaHue canna my_lib.html.

* B dgpanne onuckiBaeTcs paboTa 6noka ¢ doopmMaTupoBaHneM TekcTa ¢ nomoubto HTML-koaa;

* B03MOXHO 3agaHve Ncnonb3yembix CTUNENn (LWpudT, TN, pa3mep) B KOHTENHEpPaX, B KOTOPbIX B
AanbHenLwemM 3aKkni4aeTcs TEKCT;

» Bo3amoxHa bnoyHasi BepcTka CTpaHuLbl, NOAKMoYeHne MeTafdaHHbIX, hopmaTMpoBaHne, BCTaBka
n3obpaxkeHun n T.4.

9. B nanky images cnegyeT NnOMecTUTb KapTUHKKM .png, .gif kK onncaHuio 6noka. CtaHaapTHO nMeHa 3agatoTes
umeHem 6rnoka u undpon. B npumepe ncnonssyetca my_block.png.

10. 3anyctutb hann my_block.bat, B pesynerate Yero co3gagytcsa dannsbl .qch u .ghc.
11. B nanke 6ubnuotekun cosganytcsa dannbl cnpasku: my_lib.qch v my_lib.qhc.

MocnegHune wcnonb3ytoTca cnpaskon lMonuroH ana otobpaxeHus onucaHus 6rnokoB Gmbnuotekn. OHWM [OMKHbI
nepegasaTbCHa BMECTE C HeW, Korga ucxogHele dannel B nanke help octatotcs y pa3paboTtynkoB Gubnmoteku.

MpyMep nony4YmBLLECS CNPaBKM NPUBEAEH Ha PUCYHKE HIKE.
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Cnpaeka (E\paLibs\my_lib\my_lib.ghc)

| my_lib [ =
T | | NMuHeliHas hyHKUMNA

= Bubnuoteka my_lib
= OyHKUWOHANEHEIE BAOKK
Brluwncnenune nHeiHoi dyHkuuu kK*x+b

O6o3HayeHue:

be7v 10
Mow Gaok

Bwonx 0 —x |fit fit| Bonog, y
FHaHeHHe Rosbd W uweHTak O k [fit
SHZYSHH S HO3PDH W eHTals 0 b [fit

OnucaHue:

Brok BeldMcnaeT nMHernHy yHKun y=k*x+b.

Ha3HayeHue 6x0006 U 6bIX0008:

X — BX0o4
Yy — BbIX0OA

k — koacpdbuumeHT k
b — koachchmumeHT b

PucyHok 8.63 — Pe3ynbraT co3gaHMA Nonb30BaTeNlbCKOM CMpaBKu

BHUMAHUE

A BoamoxxHble owmnbku npu 3anycke .bat-cdanna:

* YKkasaH HeBepHbI/ NyTb K hanny reHepaTtopa — B (panne .bat cneagyet ykasatb NpssMon NyTb K
ghelpgenerator.exe unu cozgatb NnepemeHHyto cpeabl %DirQtinstall%;

» Bbubnuoteka gminimal.dll HeBepHoOI Bepcun — cnegyet obpaTnTbes K pa3paboTynky 3a BEpHbIM
dannom;

* HasBaHue npoekTa B <namespace> 3aaHo KUpUNnuuen: 3agatb Ha3BaHWe NaTUHCKUMAN
CYMBOMamMu;

»  ®ann .qghc He nony4nnock 06HOBUTL — cenyvac ann ncnonb3yeTcs npunoxexdmem Nonurox, crnegyer
3aKpbITb €ro U NOBTOPUTL OnepaLuio;

» CnpaBka co3ganacbh, MOXHO CaMOCTOATENbHO B AepeBe crnpaBku BblbpaTb onncaHue 6noka, HO OHO
He BbI3bIBaeTCA Ha Gnoke komaHaon F1 — B pasgene kntoveBbIx cnos danna .qhp He ykazaHo TouHoe
ums Tuna 6noka. Cnegyet 0o6aBnTb 3Ty CTPOYKY CO CCbIFIKOW Ha onncaHne bnoka.

8.3 dkcnopt/umnopT cBoncTB u3s MS Excel

MonuroH nogaepXuBaeT BbITPY3KY WM 3arpy3Ky CBOWCTB KOMMOHEHTOB Mnpoekta B Buae Tabmuubl MS Excel ¢
nomoLlblo koMaHg Jkcrnopm/Umnopm Ha naHenu VIHCTPpYMEHTbl. OTO MOXeT ObiTb nonesHo ans ObicTporo
MacCOBOI0 peakTUpOBaHUS CBOMCTB hyHKLMOHANbHbIX ONTOKOB M X BXOAOB/BbIXOL4OB.

C nomolubio KOMaHAbl JKCrIopm MOXHO BbIrpy3UTb CBOWCTBa KoMnoHeHToB Modyns, Mecma pabombi,
lMpoepammbl, CmpaHuybl, Pa3dena.

KomaHgoa 3kcnopm BbIGupaeTca Ha naHenn MHCmMpymMeHmbI B AepeBe NpoeKTa, B 3TOM Criyyae npeaBapuTernbHO
cnepyert BblOENUTb SKCMOPTUPYEMbIA KOMMOHEHT MPOEKTa.
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= [:;. PoH

+ % Debug

- |=| Pazgen ¢ AaHHEIMK

+ @. EXOAkI
E—?' + @. BRINO kI

+ % EWEAWOTEEKM

8

5
9

PucyHok 8.64 — Komangbl QkcnopT/MMnopT Ha naHenu UHCTPYMeHThI

Tarke MOXHO BblIbpaTb KOMaHOy JKCMopPmM B KOHTEKCTHOM MEHIO HY>XHOIO KOMMOHEHTA, KOTOPOE OTKPbIBAETCS Mpu
Haxatum Ha Hero MNKM.

1
- El Mpoekt
¢>| o gEp-

4 3% TpaHUMpoEaTe Bie

¢+ CBOWCTEA
St
@ L [okazate
@ (+) Cosgate
l F| ¥aanuTe
— _
o1 4, TpaHoupoeaTe
-q,"'; £t
—

- ﬁ & MepecTpouTe
|f§ + T MNowek
+ D_fl KonupoEaTe

[ »

+ % BuGn BCTaguTe
E_ |:r 3Kcnin‘..-—"'-‘
ﬂ E MmnopTt
“ f‘_,( CTnagHme

PucyHok 8.65 — KomaHabl QkcnopT/MMNOpT B KOHTEKCTHOM MEHIO

AHaNorMyHo MOXHO 3KCMOPTMPOBaTb U UMMOPTUPOBATL CBOMCTBA (PYHKLMOHASbHBLIX BITOKOB M BXOAOB/BLIXOAOB Ha
OTKPbITOV CTpaHuue. [1nsl 9Toro CreayeT HaxaTb KHOMKY dckrnopm Ha naHenu MHCcmpymMeHmbI.
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@ — = ﬁew.TaﬁMEp.Timer.?_ < >

fsl

coOoox /78T E®

O
b37 10

@ AND

1 o0 [b B[ q bs4 20
i, bl |b b imv TransBi

0 [b b o0}~
W b53 5 40 15 % = bl o1l
— TransBi OR =
ﬁj Bxonl 0 - [b bl o0 b b bl g
o0 41 |b bl ol bl |b b)inv -
[=
[
had 25 bag 35
(< Brcnopr] = -
ﬂ o @ |fit fit| sum fl |fit fit |out |-
o Hn |At 2 |fit
b7 30
Mul
o -{fo [a fit[out
0 -{f |f

PucyHok 8.66 — UcxoaHbI BUA cTpaHULbl

[Nocne BbINONHEHNSA KOMaHAbI 3Kcnopm OTKPOETCA OKHO, B KOTOPOM Ccrnenyert:

1. YcraHoBuTb B rpache tun cdanna MS Excel (*.xIsx) — cnpaBa B okHe 0TOOpa3nTca npeanpocmMoTp Tabnumub

CBOWNCTB CTpaHuULbl, OrI0KOB U BXOL4OB/BLIXOO0B HA 3TOM CTpaHULUE.

2. Haxatuem NKM Ha 3aronoBke TabnuLbl OTKPbITb KOHTEKCTHOE MEHI0, B KOTOPOM CrieayeT YCTaHOBUTb
dnarn Ha HeobxoaMMBIX A1151 SKCMOopTa CBOMCTBaX B/IOKOB 1 BXOA0B/BbIXOAOB.

HPaHNTE Kak

Mepeiw K

E\Polygon2inew

10 0 0AEE

‘ Mot komnetoTep
|_E| Documents
-‘ Downloads

I Deskiop

= NokanbHBIA gu...

Hoewii Tom (E:)

Mma

ﬂ | I'IpMHa,qneanﬂ |TI.-|I'I

1

] * | 1oa Tuna

build_new_LinuxOwen3

4 |

36

37

30

31

32

TR =
[+¢ [w [& [u]

inv

b40

7

36

37

37

37

37

36

40

Aan

cTpaHu -
[ 3HaueHwe oHAaiH

dyHew [
[+ Wma
BX04 b
[~ Homep 1

BXOA  [w

Whgekc

MpuHagnesxkut b
BLINOg v Tan b
[ MepemerHeie i

BEXOA [ Mopagok

hyHELY [ Whaexc B BubanoTtexe
[ Homep BubanoTtern

BXOZ b ‘

Wraa Tuna

<l

2
a
a
=
¥

3

-
- JloKEAEHEIA AA...
- HoEBEI TOM (Z:)

Mmn daiina: |

CoxpanuTs

MH,\'J'EI(C E M3cCHEE

WHgekc Gnoka

Tunbl dainos: |MS Excel (*axlsx)

hd QTmena

Tun ceazei

Monxoe nma Tuna
Ycraeka koHTponnepa
WHaekc ncrouHmka

WMHgekc TMNa AaHHBIX

% [ N A R i B A B

3HaueHue

WHgeke BbxO4a CEAZM

17

Hgekcel BXxof0E CEAZEN

<l

Kommentapum

PucyHok 8.67 — Bbi6op aKCnoOpTUpPYeMbIX CBOUCTB
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3. Beectu umsa ganna.
4. BblbpaTb €ro pacnonoxeHue Ha gucke.
5. HaxaTtb CoxpaHums.

CoxpaHeHHbI dhann criegyeTt oTKpbITh B Nporpamme MS Excel.
NPUMEYAHUE .
m Mpu pabote Ha K ¢ OC Linux ansa pegaktupoBaHus Tabnuvubl MOXXHO MCMONb30BaTh pegakTop
ONLYOFFICE.
B Tabnuue MOXHO pefakTMpoBaTb WM HasHadYaTb HeobxoauMMble CBOWCTBA (Hanpumep, WMeHa Grokos,
KOMMEHTapun, 3Ha4YeHns y BXOAOB, MOPSAKN U T.4.).

A B C D E F G H J
1 new {3458b54c-f9b2-45c2-8c28-99d9dedd0e95}
2 rows columns
3 33 6] Mma MpuHagnexwt|Nopagor |Mma TMNa |2HayedHWe |KommeHTapuu
4 |index blocktypg name parents id typename |value comments
5 36 7 2|17 CTpaHuua
6 37 0|b37 36 10|AND
7 30 1| bo 37 1b 1
8 31 1|bl a7 2|b 1
9 32 2]q 37 1b
10 33 2|inv a7 2|b
11 40 0| ba0 36 15|0OR
12 33 1| b0 40 1lb 0
13 34 1|bl 40 2|b 1]
14 36 2lg 40 1lb
15 37 2]inv 40 2|b
16 44 O] Cymmartop (36 25|Add
17 36 1| fo 44 1(fit 1] Cnaraemoe 1
13 37 1jf1 44 2|flt 0 Cnaraemoe 2
19 39 2]sum 44 1|flt
20 47 0| ba7 36 30|Mul
21 39 1|f0 47 1|flt 5
22 40 1|f1 47 2|flt 25,5
23 41 2|out 47 1|flt
24 49 0| b49 36 35(5ub
25 43 1|1 43 1|flt ]
26 44 1|2 49 2|flt 1]
27 43 2| out 49 1|flt Pesynbrart
28 53 0|53 36 1|TransBit
29 46 1]10 53 1|b ] Bxon 1
30 47 1]j11 53 2\b 1|Bxopg 2
31 45 2| ol 53 1|b
32 45 2]ol 53 2\b
33 o4 0| bh54 36 20| TransBit
34 45 1]10 54 1lb 1]
35 49 1j11 34 2|b ]
36 47 2|0l 54 1lb
37 45 2]ol 34 2|b

PucyHok 8.68 — CBonctsa nocne pegakrupoBaHusi B MS Excel
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OTpenakTMpoBaHHbIN hainn cnegyeT coxpaHnTb Ha aucke B popmate MS Excel (*.xIsx).

UTto6bl MMNOpTUPOBaThL HOBbIE CBOMCTBA CrieayeT HaxaTb KHONKy MMrnopm Ha naHeny MHcmpymeHmsbI 1 BbibpaTb
B OTKPbIBLLEMCS OKHE COXPaHEeHHbIN doann.

HoBble cBolicTBa NMPUMEHATCA K CTPpaHuLUe, ©nokam n Bxogam/Bbixogam Ha 3TON CTpaHuue.

BHUMAHUE
MecTo CBONCTB B NPOEKTE ONpeaensieTcs OAHO3HAYHO YHMKarnbHbIMK cBoncTBamMu MHOekc (index) Bxonos/

BbIX0O40B, OrTOKOB 1 T.4., MO3TOMY MMMOPT MOXHO NPOU3BECTM B NIOGOM MeCTe NpoekTa, U3MeHeHNs
NPUMEHSTCS TONBbKO K CBOMCTBaAM TeX 31IEMEHTOB, KOTOPbIE BbINN 3KCMOPTMPOBAHbI.

@ e >ﬁew.TaﬁMEp.Timer.2 < > E;‘ '_‘ '_‘ E ﬁ ﬂ |:| T )-(

=

&

LD
a=
b37 10

@ AND

1 bl (b B| g b54 20
i —{bl | b by | i ‘ TransBit

—{I0 |b b| o
o b53 1 bd0 15 il |b bl o1
— TransBic OR
D_j Bxogl 0 -0 |b bl o0 b |b bl g
Bxon2 1 Il (b b| ol bl |b bl i
[
[
E Cymmarop 25 b4g 35
Add Sub
5{‘—} Cnaraemoel 0 -0 fit fit| sum Tl |fit fit jout|- Pesynstar
OO TMOOPT]  Charaemoe2 0 {fL |t 2 |fit
9
ba7 30
Mul
5 o |fit fit [out |-

255 fl |fit

PucyHok 8.69 — Bua cTpaHuubl nocne umnopta CBOUCTB

8.4 N'eHepauusa ns MS Excel
MonuroH nogaepXnBaeT reHepauuio nporpamm n3 MS Excel ¢ nomoLubo komaHasl MMnopm.

leHepaums s MS Excel B [NonuroH no3sonser:
+ [obGaenaTb nporpaMmbl, cOCTaBHble BroKM 1 Brokn ns GubnmnoTex;
*  /3MeHATb 3Ha4YeHUs U CBOMCTBA BXOJ0B M BbIXOJ0B ONOKOB;
* YcTaHaBnuBaTb CBA3M MEXOY BXoA4amu N BbIXoA4aMu OITOKOB.

NPUMEYAHUE .
m Mpu pabote Ha MK ¢ OC Linux gns pegaktupoBaHus Tabnuu, MoxHoO ucnone3oatb pegaktop ONLYOFFICE.

[ns reHepaunn Tpebyetcs .xlsx-daiin onpeaeneHHoro opmara.

Ha mogyne cnenyet HaxaTtb MMmopm, ykasaTtb hann 1 B kadyecTBe Tvna danna Boidpatb NeHepayust uz MS Excel
* xIsx). [NonnroH npoBepsiET Ha4yano Ha3BaHWs NNCTa U BbINOMHSAET COOTBETCTBYIOLLUIA anropuTm MMnopTa.

Jluctel dparina .xlsx:
* create — NUCTbl AAHHOroO TUNa NpeaHa3HadYeHbl Ans gobaBneHnsa nporpamMmm n 6r10KoB;
* i0— npeaHasHa4yeH aAns U3MeHeHUs 3Ha4YeHUM, KOMMEHTaAPWUEB N MPOYMX CBOWCTB BXOAOB U BbIXOOOB;
* ii —npegHasHadeH Ons N3MEeHeHMs 3Ha4YeHWI Ha rpynnax BXO40B;
» links — npegHa3Ha4yeH Ons NPOBEAEHNS CBA3EN.

Ecnun npu umnopte Gynet oGHapyxeHa olwmnbka, To USMEHEHUSI HE MPUMEHSIIOTCS U MPOUCXOAWUT OTKaT Bepcun A0
Hayana umnopta. leHepauus onepupyeTr ¢ MMeHaMu GrOKOB, MO3TOMY OHW AOMKHbI ObiTb YHUKaNbHbI. JIUCTLI
CYMTLIBAIOTCS ClNeBa Hanpaeo, MO3TOMY BHavane HeobxoauMo pa3MecTuUTb NUCTLI TUNa create. MNpouecc nMnopTa
conpoBoXgaeTcs cooblieHnsamMn B okHe [Ipoepecc v 3aBepliaeTcs Bblgaden WMHOPMauUUMM O KoNMyecTse
nobasnsiemblx 6r10KoOB, NporpaMmm 1 T.n. ANfOpMTM UMMOPTa He BbIMOMHSAET yaaneHue 6r1okos, NporpamMmm, CBOMCTB U1
cBA3ei.

B ntorosom cbaﬁne ana nmnopTa He A0IMXHbI CoAePXKaTbCA (*)OpMyﬂbI, BCE 3HAYeHWNS OOIMKHbI OblTb NOCUYMNTAHBI.
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A B C

1 blocktype name typename
2 6 PVIn
3 6 BSup
4 0 decd ##s Decoder
5 0 bsup_## BufSupFIt
=]
7 0 sp_## SetPoint
o

¥ createl | iol il [ S

(] E F C
parent n inp_n
Takmep
DOoH
PVPrm 15 &
BSup 15 10
PVPrm 3

A — =

PucyHok 8.70 — Jluct create. lo6aBneHne nporpamMmm v 6nMokoB

3aronoBok Tabnuubl NpegonpeaeneH, NP HECOOTBETCTBMU MMMOPT NPEKPATUTCS C Bblgadven npeaynpexaeHns Ha
yKasaHHbIN fNCT.

Tabnuua 8.2 — 3aronoBku Tabnuukl create

3aronoBok OnucaHue OrpaHunyeHus
blocktype |6 — gns nporpamm, 0 — ansi 6nokos 3HayeHns otnnyHble oT 0 1 6 OCTaHOBAT NMMIOPT
hame Ecnun Heobxogmmo co3naTte MHOXECTBO G1OKOB MImsa MOXeT CcoCcTosATb M3 ByKB NaTMHCKOro
MCNONb3yWiTe CNEeLCUMBOI «#» B Ha3BaHWW. andasuTa, UMdp, CMMBOIAa «_» U cneLcMMBona
KonnuecTtBo # onpefensier macky Homepa 6noka. | «#», opyrne CMMBOJbI HE JOMYCKaloTCA.
bsup_## — bsup_00, bsup_01, ... # — paspeLueH Tonbko Ansi 6Grokos.
decd_### — decd _000, decd _001, ... Henb3s co3gaTtb HECKONBKO NporpaMmm ogHON
CTPOUKON.
Mpu ncnons3oBaHum # BBOA KOonmMyecTBa ONoOKOB
B cTonbel, n obsa3aTeneH.
# MoryT pacnonaraTtbCsi TONbKO B KOHLIE Ha3BaHUS
typename |Vims 6noka n3 6ubnunoteku unm nvs coctasHoro | ObssarensHoe none Ans 6nokos
Brnoka 13 KopHsi poekTa
parent Wmsa pogutens B Aepese. [na nporpamm — mecto | OBazatenbHoe none Ans nporpamm 1 611okoB
paboTbl, 4N GNIOKOB — MMsI MPOrpPaMMbl
n Konnyectso 6nokos Mone cunTbiBaETCA TONBKO NPy HanMunn # B
Ha3BaHUK
inp_n KonnyecTBo LMKNNYeCKMX BXO4OB/BbIXOO0B Tonbko ons 6rokoB.
Gnoka Ecnu 6nok He UMeeT LMKNNYECKNX BXOA0B/
BbIXOZOB Mosie JOMKHO ObITb MNYCThIM

AJ'II'Opl/ITM MMNopTa BbIMNOJTHAETCA NOCTPOYHO CBEPXY BHU3 1O OGHapy)KeHVIFl HYCTOVI a4enkn. Ctonbdubl, Ha4YMHasi ¢ 6,
He aHaln3npyrTca, UX MOXXHO UCMNONb3oBaThb A1 KOMMEHTUPOBAHUA.

Ansa nporpamMmbl: Npy HAaNU4MK ykazaHHOW NporpamMmbl B NpoekTe (He3aBUCKUMO OT MecTa paboThbl), NporpaMmMa He
fobasnsieTcs. B npoTUBHOM criyyae NpoBepsieTcs Hanuyne ykasaHHoro Mecta paboThl M JobaBnsieTcs nporpamva.

Ansa 6noka: Npu HanM4yMu ykasaHHOro KonnyecTea B6roKoB (HE3aBMCUMO OT TuMa GroKOB M NporpaMMbl), Groku He
fobaensoTcs. B NpoTMBHOM criydae MpoBepsieTCs Hanvuue ykasaHHOW nporpaMmbl, U gobasnsiotcs 6roku,
HaumHaa ¢ 0 Homepa. Ecnu B nporpamme npucyTCTBYeT 4YacTb GrokoB, HOBble GMNOKM A06aBNAKOTCHA, HAYMHasA C
nocnenHero Homepa +1. Brokn BCTaBnsATCA ApYr 3a APYroM, ecnin y Grioka MHOTO BXOAOB/BbIXOAOB MCMOSb3YeTCs

cdopmat A3.
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i
2
3 1
4
5
&
7
(+1

A B

type_io  block

0 bsup_00
1 decd_012
1 bsup_00
1 bsup_00
1 bsup_00
1 bsup_00

Al aem i
k createl

C
name
adr2
od
dand
danl
dan2
dan3

il A
iol

i1

D E F G H I
value comments alias prop_deadzone
154 150
Brnouute T3 KES D043 0.03

DW bsup_00.dan0
DW bsup_00.danl
DW bsup_00.dan2
DW bsup_00.dan3

PR brsam O ol A
ii2 limks1 ) [T R i *

PucyHok 8.71 — Iluct io. UsmeHeHne/aob6aBneHne cBOoMCTB BxoAa/Bbixoaa

3aronoBok Tabnuubl o npegonpegeneH YacTuyHo (nepsble Tpu ctonbua), nNpM HECOOTBETCTBAM UMMOPT
npeKkpaTuTCs C Bblgaven npeaynpexneHns Ha yka3aHHbIN NNCT.

Ta6nuua 8.3 — 3aronoBku Tabnuubl io

3aronoBok OnucaHue OrpaHunyeHus

type_io 0 — anga Bxonos, 1 — ANs BbIXOA0B 3HayeHns otnnyHble oT 0 1 1 OCTaHOBAT NMMIOPT
block Mmsa 6noka Ecnu 6nok He HarideH, MMNOPT NpeKkpaLlaeTcs
name Mmsa Bxoaa/Bbixoaa Ecnu Bxoa/Bbixog y 6rnoka He HangeH, UMnopT

npekpallaercs

OcrTarnbHble 3arornoBKu AOMKHbI MMETb Ha3BaHWe, coBnaaatolliee co cBoicTeaMmu MonuroHa. Ecnu octaButb A4emnky
MycToW COOTBETCTBYHOLLEE CBONCTBO He ByaeT nobaBneHo/usMeHeHo.

ANropMt™M MMMNopTa BbINOMHAETCHA NOCTPOYHO CBEPXY BHM3 40 OBHapyXeHust nycTton cTpoku. Ctonbubl, HAYMHasa ¢

nyCcToro, He aHalMM3npyrTCA.

Takke MOXHO OpraHM30BbIBaTb LINKIbI M MOBTOPEHNSA B TaKOM e doopmare, Kak u links.

204
205
206
07
208
208
210
211
212
213
214

1 prmd_# of commentl aliasl

1 prm3_00 o0 prm33_00.00
ol prm33_00.01
02 primd3_00.02
03 prm33_00.03
od prim33_00.o04d
05 prim33_00.a5
il prim33_00.06
o7 prm33_00.07
o8 prm33_00.03
o9 pron33_00.09

PucyHok 8.72 — lNpumep opraHM3aums LLUKIOB

B paHHoM npumepe cTpoka 204 npuBefeT K TOMy, 4TO y Bcex briokoB prm4_00, prm4_01, ... Ha Bcex BbIxogax Tvna
«O» BbICTaBATCS OAMHaKOBble KOMMeHTapum comment1 v anuac alias1.

Ctpoku 206...214 6ygyT ncnonb3oBaTb MMs 6rioka ¢ npeabiayLLen CTPOKM.

A
block
bsup_00
bsup 01

B
array

createl

C D E F G H
adr ini min max typ
150 -25 -50 500
151 -26 -51 49 Al
01 il 2 links1 JMET ... () i

PucyHok 8.73 - JIlucr ii. UsmeHeHne 3Ha4eHUI Ha rpynnax BXogoB
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8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

3aronoBok Tabnuubl ii NpegonpeaeneH YacTuyHo (NepBble ABa cTonbua), TPy HECOOTBETCTBMU MMMOPT NpeKpaTuTCs
C Bblgaden npegynpexneHns Ha ykasaHHbIN JACT.

Tabnuua 8.4 — 3aronoBku Tabnuubl ii

3aronoBok OnucaHue OrpaHunyeHus
block Nwmsa 6noka Ecnu 6nok He HarigeH, MMNOPT NpeKkpaLlaeTcs
array Howmep Bxoaa -

OcTanbHble 3aronoBKW OOMKHbLI COBMagaTh C Hayanom MMeHW Bxoga Grnoka. B npumepe, ykazaHHOM Ha pUCYHKe
BbiLe, OyayT BbIMOMHEHbI Crieaylowme AenCcTBUS:

* bsup_00.adr1 =150, bsup_00.ini1 = -25, bsup_00.min1 = -50, bsup_00.max1 = 50, bsup_00.typ1 =I;
* bsup_01.adr3 =151, bsup_01.ini3 = -26, bsup_01.min3 = -51, bsup_01.max3 =49, bsup_01.typ3 = Al.

Anroputm paGoTaeT He TOMbKO Ha LMKIMYECKUX BXOAax, rmaBHoe, YTobbl <uMsi 3a2osioeka + HOMep exoda>
npucyTcTBoBan y bnoka.

Ecnu octaBuTb A4eliky MycTON COOTBETCTBYIOLLEE 3HaYeHNe He ByaeT N3SMEHEHO.

AnropuTM MMMopPTa BbINOSHAETCS NMOCTPOYHO CBEPXY BHM3 40 OBHapyXeHus nycTon suyeiiku. CTonbubl, HauYMHas ¢
MyCTOro, He aHanM3npYyHTCH.

E A B C D
4 1 out block out in_block in
2 bsup 00 dan0 prm_000 10
3 bsup_[05-07] dan[4-5] prm_[003-005] 18#
4 prm_004 o bsup_08 minl, max2
5 bsup [00-01] dan# boo i k
6 |kx_## o faum_## HH
7 |dec_#h# o[08-11] prm_[005-008] I#
|
9
createl ol il ii2 links1 Nnerl
= — -

PucyHok 8.74 — INucr links. MpoBepeHue cBsasen

3aronoBok Tabnuubl links npeponpedeneH, NpuM  HECOOTBETCTBUM  MMMOPT MpPEKpaTuTCcA C  Bbloadeit
npeaynpexneHns Ha ykasaHHbIN NUCT.

Tabnuua 8.5 — 3aronoBku Tabnuubl links

3aronoBok OnucaHue OrpaHuyeHus

out_block |Vmsa bnoka c BbIX0O40OM [nsa ykazaHusa LUMKIMYEeCKNxX CBa3emn
ncnonb3yoTcs cumeonsl #, []

out Mmsa BbiIxoaa -

in_block Mmsa 6noka ¢ Bxogom -

in Mmsa Bxoaa -

Ons npoesegeHunsa FIpOCTOl7I €OVHNYHOW CBA3N YKaXxuTe Orokn 1 BXoabl/BbIXoAabl.

ANropMtTM MMNopTa BbINOMHAETCS NOCTPOYHO CBEPXY BHM3 40 OBHapyXeHus nycton cTpoku. Ctonbubl, HaYnHas ¢ 5,
He aHanu3upyoTcs.
BHMMAHUE
O6sA3aTenbHbIM YCNOBUEM MCMOMNb30BaHMS LIMKITMYECKUX CBA3EW SABMSETCA HENPEPbIBHOCTb UMEH GIIOKOB.
Hanpumep, ecnu cywectsytoT bsup_00 1 bsup_03, 06s13aHbI cywecteoBaTth bsup_01, bsup_02, nHave
MMMNOPT 3aBEPLUNTCA OLWMOKON. A Takke obsa3aTenbHa Hymepauus ¢ 0, T.e. ecnu nmeetcsa Tpu 6rnoka bsup_
01, bsup_02, bsup_03, K HUM He nonyuntca obpatutcs bsup_##.

[nsa 3agaHus LMKIMYECKNX CBA3EN MCMONb3YIOTCS CUMBOSbI «#», «,», «[-]». BO3MOXHbI cnefytoLine Tunbl LUKMOB.
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8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

Tabnuua 8.6 — Tunbl LUKNOB

Lunkn ®dopmart OnucaHue OrpaHunueHus
Onpege- bsup_[05-07] | B kBagpaTHbIX ckobKax 3agaeTcs Insa 6noka:
NeHHbIN dan[4-8] Ha4arnbHbIN U KOHEYHbI HoOMepa 6rnokoB | Homep HeobxoaMMO 3aaBaTh C y4eTOM
Umkn min[00-14] Hepes «=» NUAMPYIOLLMX HYNEN.

Mpumep — ansa 6nokos bsup_1, bsup_2
ykasbiBaeTcs bsup_[1-2], ans 6rnokos
bsup_09, bsup_11 yka3biBaetcs bsup_
[09-11]

[ns Bxopa/Bbixoaa:

Y BXOO0B/BbIXOA0B NUAUPYIOLLNX HYEn
HeT, HO Heo6XxoAMMO YTOObI HaYarbHbIN U
KOHEYHbIN HOMEpP UMEeNN OAMHaKoBoe
KOnnyecTBo Lndp.

Mpumep: onsa Beixogos dan4, dan5
ykasbiBaeTcsa dan[4-5],

ans sbixogos dan9, dan10 ykasbiBaeTcs

dan[09-10]
Mepeuncne-|dan1, Ty, Kp |/meHa BxonoB/Bbix04oB 3a4atoTcd Yepes | Henb3sa ncnonb3oBathb Ang 61oKos.,
Hue 3ansaTyto. Npobenbl urHopupyoTcs TONbKO 4115 BXOAOB/BbIXOAOB
Heonpene- |bsup_## B kauecTBe Ha4yanbHoro 6epeTtcs Ona 6noka:
NeHHbIN dan# HyrneBoun arnemeHT. KOHeYHbIN 3rieMeHT KonunyecTteo # onpeaensieT Macky Homepa
LMK onpeaenseTcs no xogy 6noka

bsup_## — bsup_00, bsup_01,...
decd_### — decd _000, decd _001,...
[nsa Bxoga/Bbixoaa:

KonvyecTtBo # He nmeeT 3Ha4YeHns
MoBTOpE- MycTas Ecnu octaeutb none out_block nnuin_ |-
Hue A4yenka block nycTbiM, TO ucnonb3yeTcs
WHpopMaLms C NPOLLNON CTPOKU C
COXpPaHeHMEeM MO3nLMKN B LIUKIe

[Mpumepbl 3agaHnsa LUKNMYECKUX CBA3EN MOXHO NOCMOTPETL B pasaene NeHepauyus u3 MS Excel B cnpaBke cpegpl.

8.5 Co3paHune cepBepHOro MHOronosib30BaTesIbCKOro npoeKTa

MHorononb3oBaTeNbLCKUIA NPOEKT MOXET PEAAKTUPOBATLCSH HECKONbKMMUK pas3paboTynkamn ogHOBpPEMEHHO. B aTom
crnyyae NpoekT npeactaBnseT cobon 6a3y gaHHbIx PostgreSQL. KnueHtom k cepBepHon 6a3e gaHHbIX BbICTynaeTt
cpena paspaboTkm MonuroH.

[lns co3gaHmsa HOBOro MHOMOMONb30BATENbCKOro NPoeKTa B cpefe pas3paboTku cnegyerT:
1. BbInonHute komaHay Co3dameb B okHe [Tpoekmbl.

2. B cnucke Tuna npoekTa BblbpaTth Mosiu2oH 2 MHO2onosib308amesibekull (*.pg2).

Monuron 2(*.pld)

Monuron 2(*.pl2)

Monwron 2 ¢ zawproi(™.ppl)
Menwrod 2 MHoronone3ceaTENsCKUAL.pgd)
BubnwoTexa Monwron 2(*.112)

PucyHok 8.75 — Co3zaaHne MHOronosib30BaTefIbCKOro npoekKTa

3. OnpegenuTb MecTononoxeHue darvina npoekta Ha aucke. PekomeHayeTcs Kaxabl NPOEKT pasmeLLaTb B
oTAenbHON nanke.

BHUMAHWE
A MNonHbIN nyTb K cbavmy NnpoeKTa He A0JKEH coaepXaTb CUMBOJI0B KMPUInubl 1 I'Ip06eJ'IOB.

4. 3apatb umsa npoekTta. IMsa npoekTa Takxke onpegenseT nvs 6a3bl AaHHbIX Ha cepeepe PostgreSQL.

BHUMAHUE
MMsa npoekTa JOMmKHO coaepaTh TOMNbKO CUMBOIbI NAaTUHCKOro andasunTa, umdpsl n «_»,
HaumMHaTbCH C ByKBbI.
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8 Bo3MOXHOCTM Nonb3oBaTenbCKoN KOHUrypaLmum

5. B oTKpbIBLIEMCS OKHe BBecTU IP-agpec nnu ums komnbioTepa v NopT, Ha KOTopoM paboTaeT cepsep
PostgreSQL.

A Monuron 2 *

BeeguTe gaHHEIE 4nA NogIYeHWA K cepeepy Bas gaHHerx PostgreSOL
AnA co3gaHua npoekta mnu_demo

Xo cTI m:,rser-.rerl |

Mopr(5432 |

| QK CTreHa

PucyHok 8.76 — HacTpoiika nogkntoyeHus Kk cepBepy 6a3 naHHbix PostgreSQL

6. BaecTn nmsd nonb3oBarens u napornb.

A Monvron 2 ot

BeeauTe gaHHEIE ANA AC0CTYNE K NPOEKTY mnu_demo

MNonb3zoeaten b:| user] |

|_|EFII:IJ1b:|'l'l'I'| |

| ] | CTraeHa

PucyHok 8.77 — HacTpoiika nogkntoyeHus Kk cepBepy 6a3 gaHHbix PostgreSQL

Ecnu 6asa gaHHbIX C TakUM UMEHEM yXe CyLLecTBYeT, To GydeT yCTaHOBIEHO coedVHeHWe, ecrin HeT, To byaert
NpeasnoXxeHo ee co3aatb.

4, Bonpoc >

o Baza panHex mnu_demo_pg2 He HaigeHa. Cozgate?

[ 2 ]| re

PucyHok 8.78 — Co3paHue 6a3bl AaHHbIX

dann npoekTa ¢ pacluMpeHnemM .pg2 MOXHO CKOMMPOBATb K APYrMM Nofb30BaTeNsIM U OTKPbITh B cpefe pa3paboTku.
[nsa atoro cnenyer:

1. BbIinonHutb komaHay Omkpbime B MeHto [Ipoekmai.

2. B cnucke Tuna npoekta BblbpaTth Mosiu2oH2 MHo20Mnos1b308amersibcKull (*.pg2).
3. Hantn Ha gucke cann Tmna .pg2 n Haxxatb OMKPbLIMb.
4

BeecTtn ums nonb3oBatens u napornb.
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A, Noavron 2 >

BeeanTe gaHHEIE ANA AoCTyNa K NPoeKTy mnu_demao

MNonb3zoearten h:| user] |

I'Iapn:-nb:|-"| |

| QK OTreHa

PucyHok 8.79 — NMoakntoveHune K cepBepy 6a3 AaHHbIx PostgreSQL

Ons KOppeKTHOVI paGOTbI ANarHoCTuKn1 1 nornpoBaHnsA HeobX0AMMO Ha Kakaow KIMMEHTCKON MaluMHe UCMonb3oBaTb
pa3HbIX nonb3oBaTtenen ans NoaKtYeHna K NMPOEKTY.

PekomeHOyeTca opraHusoBaTb paboTy Had NPOEKTOM TakuM o6pasom, 4Tobbl Monb3oBaTeny pedakTUpoBanut
pasHble [Mpo2pammbi npoekTa. [ins aToro criedyeT co3aath CTPYKTYpPY MpoekTa, cocToswyo us Mecm pa6omsi vy
MpozpaMM oiHMM Monb3oBaTerneM v 3aTeM NpueneYb K paboTe oCTarbHbIX.

Korna OAMH nonb3oBarteslb BHOCUT U3MEHEHUA B MNPOEKT, OCTallbHble 3TUX M3MEHEHNN He BNOAT, NOKa OH He
COXpaHUT NPOEKT Ha cepBep. [1pu 3ToOM OCTarnbHbIM NOrb30BaTeNsAM BUAHbI Y3Mbl MPOEKTa, B KOTOPbIX U3MEHEHUS B
OaHHbIN  MOMEHT NPOMCXOOAT, OHWM MOACBEYMBAIOTCH KpacHbiIM (OHOM B npeactasneHun JMepeeo. [Ons
Nnonb30BaTensi, KOTOPbIA U3MEHEHUSA BHOCUT, OHM 0Go3HavatoTcst B [epese kypcvuBoM. [Npy HaBegeHuMn Kypcopa
MbILLW Ha NoAcBeYeHHbIN y3en [Jepeea MOXHO YBUAETb, KAKOM MMEHHO NONb30BaTerNb ero peaakTupyer.

T
v E’ MNpoekT

b ﬁ mnu_demo

v @ Tadmep

™ D 2 Hacochl, AaeneHwe
D b76 E paboTe y: user]

b74

b220

b222

{1
{3
{1
{ | v220
{1
{
{3

b222
b220
b222

PucyHok 8.80 — PepgakTupoBaHne MHOronosib308aTenbCKOro npoekKTa
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1
hd g MNpoekT

w ﬁ mnu_demo

v @ Tarmep

v D Z Hacocel, daeneHue
b76
b74
b220
b222
b220
b222
b220
b222

| B paboTe y MEeHR

o o o )

diy
o
E

PucyHok 8.81 — PepaktupoBaHMe MHOrononb30BaTeNbCKOro npoekTa

Cpepna pa3paboTku He coxpaHseT U3MEHeHWs MpoeKkTa Ha cepBep aBTOMAaTUYeCKW, O4HAKO eCru HeCOoXpaHeHHble
N3MEHEHNs eCTb, TO Kaxable 5 MMHYT BblOaeTCcsa npeariokeHne COXpaHuTb NPoeKT. Bpemsa coxpaHeHus MOXHO
N3MEHUTB/OTKIIOUYNTE B MEeHI0 DkpaH/HacTporiku.

4, Bonpoc e

0 CoxpaHuTe HIMEHEHKWS B NpoekT mnu_demo?

[ & ]| b

PucyHok 8.82 — NMpepnoxeHne o coxpaHeHUU NpoeKTa

Mpu aTom KHOMka CoxpaHumb [% B MaHenu MHCTPYMEHTOB MOKa3blBAET, YTO €CTb HEOGXOAMMOCTb COXPaHUTb

nameHeHus. NMocnegHne 60 AeNCTBUIN MOXHO OTMEHUTb KoMaHaon OmmMeHa ﬁ nnn kombuHauunen knasuw Ctrl +
Z noka NpoeKkT He coxpaHeH Ha cepsep. [py NnepenonHeHnn oyepean namMeHeHu Byaet NpeanoXeHo ee OYUCTUTL
UNW He BbIMOMNHATL NOCcneaHo onepauunto. Nocne coxpaHeHUss oTMeHa M3MEHEHUI HEBO3MOXKHA, U OHM CTAHOBSTCS
BWOHbI OCTalnbHbIM NOfb30BaTENSM.

lMocne Kaaoro coxpaHeHusl MpoeKTa Ha JNTOKanbHOM MalUMHE Takke CO3[aeTcsa Konusi npoekta B Buge sql dump
ONS TOro, YTo6bl MMETb BO3MOXHOCTb NMPU HEOOXOAMMOCTM BOCCTAaHOBUTL OMNpeaeneHHyo Bepcuto npoekta. dann ¢
KOMuen UMeeT Takoe Xe MMS Kak OCHOBHOW MPOEKT nntoc cyddukc, o603HavaloLLmnin BEPCUI0 NpoeKkTa Ha MOMEHT
co3gaHusa (Hanpumep, davn mnu_demo_27. pg2 cogepxuT Konuio npoekta mnu_demo Bepcun 27). Ons
BOCCTaHOBIEHMS KOMUM HEODXOAMMO OTKPbITH COOTBETCTBYIOLLMIA (daii NpoekTa B cpeae pa3paboTku, Torga NpoekT
Oynert pa3BepHyYT Ha cepBep B HOBYIO 6a3y AaHHbIX (Hanpumep, mnu_demo_27_pg2).
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PekomeHayeTcs He pedakTMpoBaTb Y3nbl MPOEKTa, NOACBEYEHHbIE B AepeBe KpacHbIM (hOHOM, TO eCcTb Te, B
KOTOpPbIX B p,aHHbIVI MOMEHT BHOCAT USMEHEHUA OpYyrne nonb3oBaTeni. O,EI,HaKO CTpOroro 3anpeta HeT U HEKOTOopble
N3MEHEHNs1 BO3MOXHbI. Hanpumep, MOXHO co3gaBaTb HOBble NMPOrpammbl, CTpaHWUbl U YHKUMOHAmNbHbIE BroKu.
KOHMnMKTbI peaakTUpoBaHMUsS MOTYT BO3HUKHYTb, €CIIN NOMNbITaTbCS UBMEHUTb CBOMCTBO KOMMNOHEHTA, KOTOpOe BbIno
M3MEHEHO ApyrMM nosfib3oBaTtenieM U U3MeHeHuda elle He COXpPaHeHbl. B cnyvae KOHqDJ'II/IKTa nocrnegHAasa nonbiTKa
Oynet oTMeHeHa ¢ coobLeHremM 0 BrOKMPOBKE APYrMM NONb30BaTENEM.

f'z OwnBka BnokmposKn X

e He yaanoce NPONIBECTH W3MEHEHWE M3-33 E'J'II:IKMFIEIEKH AFYTWUM NONBICEATENEM

Mokazate nogpoBHocTW...

PucyHok 8.83 — Owunmbka 6nokupoBKu

MaccoBble onepaumn, TakMe Kak MMMOPT, reHepaums n3 MS Excel n konupoBaHue OOnbLUMX 4acTer npoekTa
pPEKOMEHAYETCS MPOBOANTE B MOMEHT MUHUMAIbHOW aKTUBHOCTM OCTarbHbIX NONb30BaTENENn.
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9 3awwuTta npoekTa

9 3awmuTa npoekra

9.1 lWLindpoBaHne ogHoNnonbL30BaTesNIbCKOro NpoeKTa

MpoekT B cpeae paspaboTku MonuroH — 310 6asa AaHHbIX Sqlite. 3aWMTUTL NPOEKT MOXHO C MOMOLLBIO CO3AaHUSA
3awmdpoBaHHON Bepcun. [1na aToro cnegyer:

1. B cnuctemHOM okHe TpoeKkmbI BblAENUTb MHTEPECYHIOLLUIA NPOEKT U HaXaTb KHONKY CoxpaHuma Kak....
2. B nosiBuBLUEMCS OKHE BblbpaTh pacwmpenue lMonueaox 2 ¢ 3aujumolti(*.pp2).

3. HaxaTtb CoxpaHume.

Monwron 2(*.pl2)

Monwrod 2(*.pl2)

Monwred 2 ¢ sawmuToi(™.ppd)

Monwrod 2 muorononesceatenscknid(®.pgl)
BuBnnoteka Monwron 2(*.112)

PucyHok 9.1 — CoxpaHeHue 3almLLeHHOro NpoeKTa

B okHe ﬂpoekmbl 0T06pa3MTCF| 3almieHHasa Konna npoekra.

= E MpoekThi
E project1 {E\polygon_projects\projects\project1.pl?) x
é]i project] (E\polygon_projects\projects\project1.pp?) x
- % bBuanuoTtekw
paCore (E\paLibs\paCore\paCaore.ll2) X
paControls (EA\palLibs\paControls\paControls.li2) ¥
paCpcUA (E\palibs\paOpcUa\paOpcUALZ) X

PucyHok 9.2 — 3awimileHHbIN NpoeKT B okHe MpoeKTbl

9.2 Naponu Ha cocTaBHbIX 6r1o0Kax
B cpene vMeeTcs BO3MOXHOCTb YCTaHOBUTL Naposib Ha COCTaBHOM Orioke AN 3aLUWTbl er0 COAEPXKMMOTO.
[ns yctaHOBKM Napons cnegyert:
1. BblbpaTb cocTaBHON Briok B 4epeBe NpoekTa.
2. Haxatb INKM 1 BbIGpaTh B KOHTEKCTHOM MEHIO YemaHo8UmMb naporsib.
m NPUMEYAHUE

3awmTa coaep>XXMmMoro coctaBHoro 6roka npu NomMoLLm napons adeKkTMBHa TONbKO Toraa, Korga
¢ann npoekTa XxpaHMTCA B 3aLLmLLEHHOM doopmare.
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- % Pazaenel BuBnuotekn
+ TNkl AaHHBIX
=

- 1k
- 9 CpolicTea
+ % Cobinkm

@& [lokazaTe
(+) Coszpats

_T_ ¥panute
(7) Cnpaska
1 Moweck

%] Konupoeate
E| BeTaeuTte

|:' JkcnopT

¥cTaHoBWTE naponk

PucyHok 9.3 — 3apaHue naponsi coctaBHOro 6roka

3. 3apgatb naposib B OTKpbIBLLEMCA OKHE — Ha MKOHKE onoka B nepese OT06pa3I/ITCF| 3HaK «3aMKa».

= % Pazgentl BubnnoTerkn
+ Tunel AaHHBIX

B IFY Mo 60k
+ % Ceoblnkn

PucyHok 9.4 — CocTtaBHOM 610K C Nnaposnem

Ecnm Ha cocTtaBHOM 6rioKe yCTaHOBMEH Maporib, TO Y AaHHOro 6roka He yaacTcs OTKPbITb €ro BHYTpeHHee
coaepxaHue.

[ns cHatms napons HeobXoaMMo OCTaBUTb nycTbiM none BBoaa.

9.3 MNMaponb oTnagyumka. YnpasrneHue nonb3oBaTensamm

[ns orpaHnyeHMs BO3MOXHOCTWM [OCTyMna K MPOEKTy B CBOWCTBaX Mogyns crnepyeT 3agaTb ceoncTBo [Maposib
admin.

YTo6bl M3MeHeHNne ﬂaponb admin BCTYynuIo B cuny, crnenyet nepetpaHcrnpoBaThb NMNPOEKT.
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project] (mogyne)

CeoHCcTBED 7 3HEHEHME |~ |
IF agpec 10,2777
S5H: noruvH root
55H: napons OWen
ABETOIANYCK ]
Kina projectl
Hewmep 0
oC Linux OeeH npowMexa 3.x
MogkAHYaTECA Yepes 55H

Ad
CONpaHTE: | OtmeHa |

J0BaENSHKE HOBRIX CEQMCTE:!

I max j JoBaeuTe

I ID woTouHKMka/ MpUEMEWEE j JoBaEMTe

™ npueasats k pogurento

PucyHok 9.5 — CeowncTBo NMaponb admin

Ecnu yctaHoBneH Maposs admin, To Npy nepBoOM 3anycke Moaynsi byaeT BbIBOAUTLCS OKHO C 3anpocoM Naporis.

«F [Mapons

BeeguTe napone A4nA JoOCTyNa K oTAAHWKY NOVY_proj

[ WcnonksosaTe naponk 4nA Bcex Mogyneii

QK OTmeHa

PucyHok 9.6 — OkHO BBOAa napons AnsA JocTyna K oTnaguuky

OkHo C 3anpocoM naponia oTrnag4vnka MnoAaBndeTca TOJbKO 1 pas. B crny4yae BBOAa HeEBEPHOro napond 3anyck
oTnag4vuka 6y,qu BblAaBaTb OIJJI/I6Ky, a OKHO BBOAa naponga yxe He NoABUTCA.

YT106bl BBECTM KOPPEKTHBLIM Maposb, crieqyeT LWenkHyTb no moaynto B gepese MNKM n BbiGpaTb komaHay 3adamb
napoJsib, BBECTN Naposib B NOABUBLLEMCA OKHE.
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* l,‘J- gy prol
¥ % Ewfn “* Ceoncrea

& [lokasaTe
[*) Cozgate
[;] Yaanute
+, TpancnupoeaTe
#% TpaHcnmpoBsaTte Bce
# MepectponTs
Q Mownck
|jj Konupoearte
Bcraeute
|:> JkcnopT
E Wrunopt
ﬂ Ornagunk

E Mewartk...

3apate napone

PucyHok 9.7 — 3apgaTtb naponb

Takxke B cpefie eCTb BO3MOXHOCTb YCTAaHOBUTL Naponu Ans nonb3osatene useri...user7. itoro 8 npas goctyna —
1 admin v 7 user. /X MOXHO NCNONb30BaTb A4S OrpaHMYeHnsa OCTyna K JaHHbIM MPOeKTa KIMeHTam no NpoToKony
OPC UA. Cm. nogpobHee B fokymeHTe O6MeH ¢ BepxHUM ypoBHeM. brubnumoteka paOpcUA.
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novy_praj (mogyne)

- FY
CeOHCTED £ JHauveHne _I

e Linux Oeed npowweka 2.x

Mapone admin < password>

Mapone userl |

MogknioyaTtecs Yepes S5H

MokaseleaTe BFEMA BERINOAHEHWA p

MopT oTnaguwmea 4240

Tun npoueccopHoi NNaTel Ogen MNK210

YHUKENEHEIR WAEHTHGMKATOD {bae5346c-d269-4843-3chd-23430d.

Haekc 5 - I

CoxpaHnTe | OTrmena

JobaeneHne HOBbIX CEOWCTE:

I max - | dobBaenTe

I Mapone userl j JoBaente

r NPHUBA3aTE K pOSNTENHD

PucyHok 9.8 — 3apaHue naponen nonb3oBaTtenewn
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10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

10 paCore. OcHoBHasi 6MGNMoOTEKa NpoeKTa

B pgaHHOM pasgene npuBedeHO OMMcaHMe OCHOBHBLIX GriokoB 06si3aTenbHOW B npoekTe 6GuGnvoTekn paCore.
OnucaHune cooTBETCTBYET Bepcun 6ubnunotekn — 979 v BoiLe.

06 ycTaHoBKe 6MbNMoOTEK cM. B pasgene 1.6.2.

10.1 PaboTta ¢ TunamMm gaHHbIX

10.1.1 Tunbl AaHHBbIX

Ta6nuua 10.1 — Tunbl gaHHbIX paCore

O6o3Ha4yeHMe B HasBa- OnucaHue Pasmep |[Anana3oH 3Ha4yeHuM | AHanorn HasBaHumn
cpene Hue TMNa B
namaTu
chr, i8 Bant Llenoe 3HayeHne co |1 6ant -128...127 sint, int8, TINYINT,
3Hakowm. Signed 8-bit INT1
integer
uch, ui8, reg Bawt 6e3 | Llenoe 3HaveHue 6e3 |1 6anT 0...255 Byte
3Haka 3Haka. Unsigned 8-bit
integer
int, i16 Llenoe Llenoe 3HayeHne co |2 banta |[-32768...32767 INT, SMALLINT, INT2
3Hakom. Signed 16-bit
integer
uns, u16, rg2 Llenoe Llenoe 3HaveHue 6e3 |2 6anta |0...65535 WORD
6e3 3Haka | 3Haka. Unsigned 16-
bit integer
Ing, i32, 132 IOnuHHoe |Llenoe 3HadeHne co |4 barita |-2147483648... DINT, INT4
uenoe 3Hakom. Signed 32-bit 2147483647
integer
ulg, u32, rg4, ul32 IOnuHHoe |LUenoe 3HadeHne 6e3 |4 6anta |O0... UDINT
Luenoe 3Haka. Unsigned 32- 4294967295
6e3 3Haka | bit integer
i64 [BonHoe |[BoMHOE Lenoe 8 Gant -9223372036854775- |-
ONVHHOE | 3Ha4YeHne Co 3HaKOM. 808...
uenoe Signed 64-bit integer 9223372036854775-
807
u6b4 [BoiHoe |[BoWHOe Lenoe 8 banT 0... -
ONMHHOE |3HayeHue 6e3 3Haka. 1844674407370955-
Luenoe Unsigned 64-bit 1615
0e3 3Haka | integer
fit Belue- BeluectBeHHOE 4 6anta |-3.4E+38... Float, Real
CTBEHHOE | 3Ha4YeHne CO 3HAKOM. 1.18E-38
[aHHble B popmaTte ¢ "
nnasaoLLen 3ansTon 1.18E-38. ..
3.4E+38
double Belue- BeluectBeHHOE 8 banta |-1.7E+308... Double
CTBEHHOE | 3HaYeHne CO 3HAKOM. 1.18E-308
OBonHoe |[aHHble B hopmate ¢ "
nnasatoLlen 3ansaTon 1.18E-308. ..
1.7E+308
b, bool, boolean, bit |lornde- |lpuHUMaeT 1 6ut 0,1 Bit
CKMi 3Ha4veHne 0 nunm 1
s40, s50, s100, str | Ctpoko- | CTpPOKM CMMBOSIOB -* - String
BbIi

NPUMEYAHUE
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10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

Kpome npeancrtaBlieHHbIX B Tabnuue TMNOB AaHHbIX MCNOoNb3yKTCA MaCcCuUBbl 1 nepe4vncrieHna.

Maccue — maccuB JaHHbIX ONpeaeneHHoro Tuna:
* i32a - maccuB Tvna int32;
« fa- maccuB gaHHbIx Tuna float.

lNepeyucnieHue — CNWCOK KOHCTaHT, onpegensieMblii KOHKPeTHbIM Bxogom. Bxogy, vMmerowiemMy [aHHbIA Tuvn,
HEBO3MOXHO 3aJaTb 3HaYeHne OTNMYHOE OT 3a[laHHbIX B BbinagatoLeM crnvcke. O6o3HadeHve: enm.

Ouepedb 6umoe — No3BONSET HaKanIMBaTb ovepelb OMTOBLIX 3HAYEeHUI B TanMepHom notoke. O6o3HayeHue: gb.
MoapobHee B pasgene 10.14.1.

,El,pyrme TUNbl, KOOME BbllLenepe4ncrieHHbIX, Haxoadalwmneca B pasgene Tunbi 0aHHbIX, ABNSIOTCA CUCTEMHbLIMM.

Mpn npoBegeHun cBA3en Mexay Bxodamy U Bbixodamu OnokoB cpefa pas3paboTkum aBTOMaTtU4ecku npoBepsieT
COOTBETCTBUE TUMOB AaHHbIX.
LiBeT cBA3er oTobpaxkaeT TMN AaHHbIX BXOAaA:

*  4YepHbIl — OyneBoe;

* KpacHbIU — Lienoe;

* CUHUl — BelLLleCTBEHHOE;
* cepbill — CTPOKOBOE.

MpeobpasoBaHue TUMOB Takke MOXHO OCYLLECTBUTbL BPYUHYLO, Ucnonbaysi 6rioku pasgena MNpeobpasoBaTenu TUMOB.

I'Ipeo6pa3OBaTb MO>XHO TOJIbKO COBMECTUMbIE TUMbI, NHAa4Ye npoBegeHne CBA3N 3anpeLllaeTcd, 4To OT06pa)KaeTCﬂ B
COOTBETCTBYHOLLEM BCNJibiBaOLLEM OKHE rnpeanynpexaeHna.

Ecnu Bxoa/Bbixog 6noka MMeeT CUCTEMHbIN TUM AaHHbIX, TO CO3AaTb CBSA3b MOXHO TONMbLKO C BbIXOAOM/BXOAOM TOrO
Xe Tuna.

10.1.2 NMpeobpasoBaTenu TMNOB

[MpeobpasoBaHne TUNOB MOXHO OCYLLECTBUTb BPYYHYO, ucnonbadys 6noku FIt_Un, Fit_UI, Uc_fit, Us_FIt v op. n3
pa3gena lpeobpa3oesamesnu mumnos.

Bnok npeobpasyer 3Ha4YeHne 0QHOro TMNa LAaHHbIX B APYrOn.

B GonbliMHCTBE crnyvyaeB npeobpa3oBaHWE TUMOB OCYLLECTBSIETCA Ha aTane TpaHCNsuuW, noaxoaswuii 6rok
nobaensieTcst cpegon paspaboTku aBTOMATUYECKN.

AnropuTtm:

out = in

b3g 10
Fit_Un
0 4n |ft ulflouth

41 15
Uc fit
0 4in luch  fit]out}

b43 20
Int_Fit
o0 4in lil6 fit lout |-

b45 25
Us Fit
0 4 Jule  fit|out)

PucyHok 10.1 — NMpeobpa3oBaTenu Tunos

10.1.3 KoHcTaHTHLI

Bnokv KoHcmaHma noBTOpPSOT Ha Bbixode 3HavyeHue Bxoda — Real, Integer, Reg2 w pp. n3 pasgena
lpeo6bpazoeamesiu munoe. bnok NHULMANU3NPYETCst KOHCTAHTONM Ha BXOAE, HE HyrEM.

MHuumnanusauus:
y = fi
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AnropuTtm:
y = fi
b47 30
Real
o i [t fit] y
b50 35
Double
o i ldol  dbi] vl
b54 40
Integer
o i Jite i16] y

PucyHok 10.2 — KoHCTaHTbI
10.1.4 TepMuHanbHble GNOKK

TepMmuHanbHble 6710KU NMOBTOPSIIOT Ha BbiXxode 3HaveHwe Bxoga — TransFlIt, Transint, TransBit v op. [JaHHble
6nokun yaobHo ncnonb3oBaTh B KayecTBe cbopa BXOOHBIX M BbIXOAHbLIX NapamMeTpOB Ha OAHOWM CTpaHWLE NPorpaMMbI.
Bnok nHnunanuanpyeTcs KOHCTaHTOM Ha BXOAE, HE HYNEM.

HasHayeHue BXOOO0B M BbIXOJOB:

« 10, 1, ...,In — BXOOHbIE 3HAYEHUS;
* 00, o1, ...,0n — BbIXOOHbIE 3HAYEHUS.

WHnuuanusaums:
oli = 1i, e I = 0O.n
AnropuTtm:
oli = 1i, rge I = 0O.n
b&2 55
TransBi
o e [b bl o0}
bEE &0
TransFit
o i |t fit| o0 |
b70 &5
Translnt

o0 i [ue  u6] o0

PucyHok 10.3 — TepMuHanbHble 6510KK

[na nepemayun maccvMBOB MCMOMb3YHOTCA TepMuHanbHble Onokn Transi32A, TransFA, TransStor n pp. bnok
MOBTOPSET Ha BbIXOAE MacCcuB COOTBETCTBYOLLEro Bxoaa. JaHHble 6rokn ygobHo ncnonb3oBaTth B kKayecTBe cbopa
BXOZHbIX U BbIXOAHbIX MapaMeTpoB Ha OAHOW CTpaHuLe nporpaMmmbl. BNok nHUMUKManu3npyeTcs MaccnuBoM Ha BXxoae,
He Hynem.

I'Ipw ncnonb3oBaHMK 6noka, HeobxoauMo crneanTb, YToObI ero nopAAOoK BbIMNOJTHEHNA HaxXoauNcAa Mexay nopsaakamMmu
BbINONHeHNs1 Griokos, C KOTOPbIMX OH COE€AdWHEH, T. €. BbINONHANCA nocne ©Onokos, reHepunpyrowmnx BxXoAHble
MaccuBbl 1 nepen ornokamn, KOTOpbI€ NoNy4akT BbIXOOHbIE MaCCUBbI.

HasHayeHne BXO40B M BbIXOAOB:

¢ in0, in1, ...,inn — BXOAHbIE MAaCCUBHI;
* 00, 01, ...,0n — BbIXOQHbIE MACCUBbI.

WHuumnanmnsauus:

ol = ini, rme I = O..n
AnropuTtm:

ol = ini, rme I = 0O..n
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b75 70
Tran=A

# -|ino|fa fal oD

b79 75
Transi324

¢ -limn[B2a i32a] o0

b4 80
Transstor
?2? {n0|sto  sto] o0

PucyHok 10.4 — TepmuHanbHble 6Gr10KM Nepeaayyn MaccMBOB

10.2 ApucpmeTnyeckune 6110Ku

10.2.1 CnoxeHue (Add)

dyHkuma Add BblYMCISIET CYyMMY CBOUX BXOAOB. YMCNO BXOOO0B 3a4aeTcs Npu co3aaHum dyHKUMOHanbLHoro 6rnoka, u
MOXeT OblTb M3MEHEHO B MNPOLIECCE PEeLaKTUPOBaHWS MNporpaMmbl. ApPryMeHTbl SIBNSKOTCA BELLECTBEHHbLIMU
yncnamu. Pasgen 6nbnuotekn: Apugpmemuyeckue. Boixog nHnumnanusmpyetcs 0.

HasHayeHue BXogoB 1 BbIXOO0B:

« f0,f1,...,fn — cnaraembie;
*  sum - cymma.

MHuumnanmsauyus:
sum = 0
AnropuTtm:
sum = f0 + f1 + .. + fn
bE% a5
Add
0 T fit fit | sum
0 fl fit

PucyHok 10.5 — CnoxeHue (Add)
10.2.2 LlenouyncneHHoe cnoxeHue (Addl)

dyHKuMoHanbHbIN 6ok Addl NpoM3BOANT LIENOYUCIIEHHOE CIOXEHME. APryMEHTbl SBMAKOTCA LENbIMU YiCamMu.
Ecnn Ha Bxog nogaetcs CBA3b C Bbixoga [APYroro Tumna, TO MpW BbIMOMHEHUW MPOrpaMMbl NPOMCXOOUT
npeobpasoBaHne TMNoB. Paszgen oubnuotekn: Apugpmemuydeckue. Boixog nHmumanunsmpyetcs 0.

HasHauyeHne BXoOoB 1 BbIXOOO0B:

* in0, in1, ...,inn — cnaraemsle;
* sum —cymma.

NHnymanusaums:
sum = 0O
AnropuTtm:
sum = in0 + inl + .. + inn
ba2 100
Addl
1] nd |6 e | sum
1] nl |i&

PucyHok 10.6 — LlenouncneHHoe cnoxeHue (Addl)
10.2.3 BbluntaHue (Sub)

®yHKUMA Sub BbIMUCNAET pasHOCTb OBYX apryMeHTOB. ApryMeHTbl SIBMATCA BELeCTBEHHbIMM Yucnamun. Pasoen
6unbnuotekn: Apugpmemuyeckue. Boixod Hnumanusmpyetcs 0.

HasHauyeHue BXogoB 1 BbIXOOOB:

167



10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

* 1 - ymeHblIaEMOE;
* 2 - BolunTaemoe;
* out— pasHoCTb.

MHuumnanmsayus:
out = 0
Anroputm:
out = f1 - £f2
54 105
Sub
0 —fl |fit fit Jout -
0 —f2 |fit

PucyHok 10.7 — BbiuutaHue (Sub)
10.2.4 YMHOXeHue (Mul)

®dyHkuma Mul BeluncnaeT npousseneHne CBoUX BXOA40B. YMcno BXOAOB 3afaeTcs npu co3gaHnm qyHKLUMOHaNLHOro
6noka, u MmoxeT BbITb M3BMEHEHO B NpoLecce peaakTupoBaHUS NporpamMmmbl. ApryMeHThbl SBNSITCH BELLECTBEHHbIMU
yncnamu. Pasgen 6nbnuotekn: Apugpmemuyeckue. Boixog nHnymnanusmpyetcs 0.

HasHayeHue BXogoB 1 BbIXOAOB:

- f0,f1, ....,fn — MHOXUTEND;
* out— npoussegeHne MHOXUTENEN.

NHnymanmsaums:
out = 0
AnropuTtm:
out = f1 - f2 -..- fn
b7 110
Mu
0 fOo |fit flt [out
0 fl |fit

PucyHok 10.8 — YMHOXxeHue (Mul)
10.2.5 leneHue (Div)

®yHkuma Div BbluMCNAET YacTHOE CBOUX apryMeHToB. Ecnn genvTenb paBeH Hymo, TO BbicTaBnAeTcd dnar owmnbku,
Ha BbIxoge YycTaHaBnuBaeTcs 1. AprymeHTbl SBMSIOTCSA BeweCcTBeHHbIMW yucnamun. Pasgen 6ubnuvoteku:
Apugpmemuyeckue. Boixog nHnumnanmnsmpyetcs 1.

HasHa4yeHune BXogoB 1 BbIXOOO0B:

1 — pennmoe;

* f2 — penvtens;

¢ out —yacTHoe OT geneHus;
« zf — conar ownGKN.

MHuumanmnsauyus:
out = 1;
zf =0

AnropuTtm:
Ecimm f2 = 0 - zf = 1, out = 1,
mHaue out = f1/f2, zf = 0

0.02] 115
Div
0 —fl |fit fit|jout
0 —{f2 |[fit b{ =f

PucyHok 10.9 — fleneHue (Div)
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10.2.6 LlenouncneHHoe geneHue (Divl)

®yHkuma Divl nponssBoauT LenodyncneHHoe geneHune. Boluncnser HenonHoe 4acTHoe um ocTtatok. Ecnv genutens
paBeH Hymnio, TO BbIiCTaBnseTca dnar ownbkv, Ha BbIXOA4e OCTaeTCcs MpexHee 3HaveHue. AprymeHTbl SBMSOTCHA
uenbiMn yncnamu. Ecnn Ha Bxog nopjaeTcd CBA3b C BbIXO4A APYroro Tuna, TO NpW BbIMNOSIHEHWM NPOrpamMMbl
npoucxoauT npeobpasosaHue TMNoB. Pasgen 6ubnuotekun: Apugpmemudeckue. Boixog nHmumanmnsmpyetcs 1.

Ha3sHauyeHue BXoOoB 1 BbIXOOOB:
* i1— genumoe;
* i2 - penutens;
e out —yacTHoe OT AeneHus;
* rem — OCTaToOK OT AeNneHus;
« zf — conar ownbku.

MHuumanusayus:

out = 1;

rem = 0;

zf =0

AnropuTtm:

Ecm i2 = 0 - zf = 1, out = out old,

rvHaue out = 11/i2, rem = il - (out - 12), zf = 0,

rge out old - 3HaueHMe BEIXOOAa B NPEOEIylleM LUKJIE BEIIOJIHEHMA NIPOIDPaMME
b101 120
Divl

i1 |6 ilE |out |-
—i2 |il& & frem|
b| #Ff|-

L= =

PucyHok 10.10 — LienouncneHHoe geneHue (Divl)
10.2.7 KopeHb KBagpaTHbIn (Sqrt)

dyHkuns  Sqrt BblUMCNSIET KOpeHb KBagpaTHbIi CBOero aprymedTa. Ecnv aprymeHT oTpuuatenbHbli, TO
BbiCTaBrsieTcsl priar OLWWOKM, Ha BbIXOAE KOpPeHb KBagpaTHbI M3 MOAYNs aprymeHTa. AprymMeHT siBnsietcs
BellleCTBeHHbIM YncrnoM. Pasgen 6ubnuoteku: Apugpmemudeckue. Buixoabl Huuvanuaupytotes 0.

HasHauyeHne BXoaoB 1 BbIXOOOB:
* in—aprymeHT;
* out — 3Ha4YeHMe KOPHS KBaApPaTHOIO OT apryMeHTa;
* nf— dpnar owmnbkm.

WHunyuanusaums:
out = 0;
zf =0

Anroputm:
Ecam in < 0
mMHadve out =

- nf , O
Nin, nf = 0

Il
i

b103 125
sqrt
0 in |fit fit [out |-
b| nf -

PucyHok 10.11 — KopeHb kBagpaTHbIn (Sqrt)
10.2.8 UHBepcusa 3HavyeHus (Inv)
®PyHKkuMA Inv MHBEPTMPYET 3HAK BXOLAHOrO 3HaYeHUs. ApPryMeHT SsIBMSIETCSl BeLLeCTBEHHbIM 4ucrioM. Pasgen

oubnuotekun: Apugpmemuyeckue. Boixog nHnumanmnsmpyetcs 0.

HasHauyeHne BXoaoB 1 BbIXOOO0B:
* in—aprymeHT;
* out — MHBEPTUPOBAHHbIN BXOA.

NHnymanusaums:
out = 0
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AnropuTtm:
out = -in
bl105 130
Irme
o in |fit fit|out |-

PucyHok 10.12 — UHBepcus 3HaveHus (Inv)
10.2.9 A6contoTHOe 3Ha4yeHue (Abs)

dyHkuma Abs onpegensieT mMoaynb M 3HaK uduicna. Ecnv Ha Bxog nogaeTcs oTpuuaTtenibHoe 3HadeHue, TOo
BbiCTaBnaeTca dnar 3Haka. AprymMeHT sBNSeTCs  BeLeCcTBEeHHbIM  uyucrioMm. Pasgen  6ubnuoteku:
Apugmemuyeckue. Boixogpl nHmumanmnsmpyrotcs 0.

HasHadeHue BXO4OB M BbIXOAOB:
* in—aprymeHT;
* out— mMogynb BXoaa;
» sf— donar 3Haka.

MHuumanusayus:
out = 0,
st =0

AnropuTm:

out = |in|, sf - =BHak in,
ecau in > 0 - sf = 0O,
mHaue sf = 1

bl107 135
Abs

0 in |flt flt [out
b| =

PucyHok 10.13 — A6contoTHoe 3Ha4yeHue (Abs)

10.2.10 MuHnmanbHoe/MakcumanbHoe 3HadveHue (MinMax)

®yHkuma MinMax vweT MMHUMansHOe U MakcumanbHoe 3HadeHus cpeam Habopa BxogoB. Yncno BXogoB 3agaeTcs
npu co3gaHnm YHKUMOHANbHOrO Onoka, u MOXeT ObiTb M3MEHeHO B Mpouecce peaaKTMPOBaHWS MPOrpamMmbl.
AprymeHTbl SBMAIOTCA  BeLleCcTBEHHbIMM  uncnamu. Pasgen 6ubnuotekn: Apugmemudeckue. Bbixoapl
nHUumanunanpytortcs 0.

HasHaueHne BXOA0B M BbIXOAOB:

¢ in0,in1, ...,inn — BXxoAp|;
* max — MakcMmanbHO€e 3Ha4YeHue;
*  min — MMHMManbHOE 3Ha4YeHue.

MHuumanmsayus:
max = 0,
min = 0
AnropuTtm;
min = min (inO, inl, .., inn),
max = max (in0O, inl, .., inn)
b110 140
M inhac
0 qn0D (fit fit| max [~
0 q@nl |[fit fit| minj—

PucyHok 10.14 — MuHumanbHoe/MakcumanbHoe 3HavyeHue (MinMax)

10.2.11 Cenekrop MMHUManbHoro/makcumansHoro 3Ha4yeHus (MinMax2)

dyHkuma MinMax2 viwetr MMHMManbHOE M MakcumarnbHOe 3HadeHus cpeam Habopa BXoOoOB, M OnNpeaenser UHOAEKC
MWUHMManbHOIo M MakcMMarbHOro Bxoga. YvMcno BXo4oB 3a4aetcs Npu co3gaHnm yHKUMOHansHoro 6rnoka, n Moxer
ObITb M3MEHEHO B MnpoLecce pedakTUPOBaHUSA MporpaMMbl. APrymMeHTbl SIBMSIOTCS BELLECTBEHHBLIMW YUCITAMMU.
Pasgen 6ubnunotekn: Apugpmemuyeckue. Boixogbl nHmunanmnsmpyorcs 0.
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HasHauyeHne BXxoaoB 1 BbIXOOO0B:
¢ in0, in1, ...,inn — BxoAbI;
* max — MakcumarbHoe 3Ha4YeHue,
*  mMin — MMHMManNbHOE 3Ha4YeHNE;
*  MmXn — MHOEKC MaKkCUMymMma;
*  Mnn — UHAEKC MUHUMYMa.

MHuumanusayus:
max = 0,
min = 0,
mxn = 0,
mnn = 0
AnropuTtm:
min = min (inO, inl, .., inn),
max = max (inO, inl, .., inn),
mxn - MHIOEKC MaKCKMMAJIbLHOTO SBHAaUeHUd,
mnn - MHIEKC MMHMMAJIBHOTO BHAUEHUS
b113 145
MinMz2
1] ind |fit fit | miax
1] inl |fit fit| min
il6 | mxn
il | mnn

PucyHok 10.15 — Cenektop MMHUManbHoro/MmakcumanbHoro saHa4yeHus (MinMax2)
10.2.12 CpaBHeHue (Cmpr)

dyHKUNs Cmpr cpaBHMBAET ABa BXo4a. B 3aBMCMMOCTM OT MX OTHOLLEHUS BbICTABNSIET doriary 6onblue, MeHbLUE UK
paBHO. ApPryMeHTbl SIBMAIOTCA BELLEeCTBEHHbIMU uducnamu. Pasgen 6ubnuoteku: Apugpmemuyeckue. Bbixoapbl
nHULmnanusnpyrorcs 0.

HasHaueHne BXxO[OB 1 BbIXOLOB:
* in1-Bx041;
* in2-Bx0A 2;
» uf - conar «6onbLuex;
+ ef — dnar «paBHOY;
* if — dpnar «meHbLLEY.

NHnymanmsaums:

uf = 0,

ef = 0,

if =0

AnropuTtm:

uf ef if

inl>in2 1 0 0
inl=in2 0 1 0

inl<in2 0 0 1

bl115 150
Cm
0 —inl|fit bl uf-
0 qin2|fit b| ef |-
bl FI

PucyHok 10.16 — CpaBHeHue (Cmpr)

171



10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

10.2.13 MackupoBaHue (Mask)

®yHkuma Mask npov3BoguT NOBUTHOE YMHOXEHUE aprymMeHTa Ha Macky. AprymMeHTbl SABNSATCA LenbiMU Ynucrnamu.
Paspnen 6ubnuoteku: Apugpmemuyeckue. Beixog iHnumnanmanpyertcs 0.

HasHauyeHue BXogoB 1 BbIXOOOB:
* i1-Bxo0n;
e |2 —Mmacka;
* out - BbIxoa.

WHnumanusaums:
out = 0
AnropuTtm:
out = 11 & i2
bl17 155
M sk
0 qid |ile ile |out -
0 q2 |ile

PucyHok 10.17 — MackupoBaHue (Mask)
10.2.14 CaBur BneBo (Shrl)

®dyHkuma Shrl nponssognT NOOMTOBBLINA CABUT BrEBO YKucrna i1 Ha i2 B6UT. ApryMeHTbl SBMASIOTCA LenbiMU YnCamu.
Pasgen 6ubnuoteku: Apugpmemuyeckue. Boixoq Hnumanuanpyertcs 0.

HasHauyeHne BXogoB 1 BbIXO[OB:
* i1-Bxo0g;
e |2 — BennunHa caBura;
* out - BbIxoa.

MHuumanmsauyus:
out = 0
AnropuTtm:
out = 11 K 1i2
bl119 160
Shrl
1] il |d6 G |out
1] iZ |6

PucyHok 10.18 — CaBwur BneBo (Shrl)
10.2.15 CaBur BnpaBo (Shrr)

®yHKkuma Shrr nponssognT NOBUTOBLIN CABUT BNpaso Ymcna i1 Ha i2 6uT. AprymeHTbl SBASIOTCA LenbiMyU Yncramu.
Paspen 6ubnuotekn: Apugpmemuyeckue. Boixog Hnumnanmanpyertcs 0.

HasHauyeHne BXoO0B 1 BbIXOOOB:
* i1-Bx0pg;
* i2 — BenuuuHa caBura;
* out - BbIxoa.

WHnumanusaums:
out = 0
AnropuTtm;
out = 11 > i2
bl21 165
shrr
0 i1 |d& & |out |-
0 —i2 |6

PucyHok 10.19 — CaBur BnpaBo (Shrr)
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10.2.16 Tabnu4Hasa ¢yHkumsa (TabF)

®PyHKUMOHAmNbHbBIN BNOK NPOM3BOAUT KYCOYHO-NIMHEWNHYID annpokcumauuio 3asucumoctn y = f (x), 3agaHHOn
TabnMyHON (DYHKUMEN U BbIYMCIEHNE B 3a4aHHON Touke. TabnmyHasa yHKUMSA 3agaeTtca Habopom nap (x, y). Ans
KOppeKTHo paboTbl Gnoka Habopbl nap (X, y) OOMKHbI ObITb YNoOpsAoYeHbl MO BO3pacTaHMIo X. APrymMeHTbl
ABMAIOTCA BELLEeCTBEHHbIMM Yncnamu. Pasgen 6ubnuotekun: Apugpmemuyeckue. Boixog nHmunanusmpyetcs 0.

HasHayeHne BXOAOB M BbIXOAOB:

* val — 3HaueHue x;

* x0, x1, ..., xn — Habop abcuucc;

+ y0,y2, ..., yn — Habop COOTBETCTBYIOLLNX OPOUHAT;
* out - 3HayeHuey.

NHnymanusaums:
out = 0

AJ'H'Opl/ITMZ Npn HaxoXXaeHnn 3aHa4yeHna (byHKLI,VIVI ncnonb3yeTca anroputm KyCOHHO-ﬂMHeVIHOVI annpokcnmauunn
Ecou val < x0 - out = y0,
eciu val > xn - out = yn

bl26 175
TabF

val | fit fit Jout
0 |fit
yh |t
x1 |fit
yl |fit

Lo e e Y

PucyHok 10.20 — TabnuyHas dyHkuuma (TabF)
10.2.17 dkcnoHeHTa (Exp)

®yHkuMs Exp Npou3BOAUT BblYUCMEHWE SKCMNOHEHUManbHOW byHKUUKM OT CBOEro aprymeHTta. ApryMeHT siBnsertcs
BeLLeCTBEHHbIM Yncnom. Pasgen 6ubnuotekn: Apugpmemuyeckue. Boixog inumnanuanpyercs 0.
Ha3HauyeHue Bx0O0B 1 BbIXOOOB:

* in—aprymeHT;
* out — BbIXoA, 3Ha4YeHne orpaHnyeHo nHTepeanom [exp(-37), exp(10)].

WHnumanusaums:
out = 0
AnropuTtm:
out = exp(in)
bl28 180
Exp
0 in [ft fit[out

PucyHok 10.21 — QkcnoHeHTa (Exp)
10.2.18 Jlorapudm (Ln)
®PyHKUMA Ln BbIYMCNAET HATyparbHbIA NorapudM CBOEro aprymeHTa. ApryMeHT SBNAETCH BELLECTBEHHLIM YMCIIOM.

Pasgen 6ubnunotekn: Apugpmemudeckue. Boixoa nHuuynanuanpyetcs 1.

HasHaueHue BXO4OB M BbIXOAOB:
* in—aprymeHT;
» out — BbIxog, cHU3y orpaHuyeH In(1.0e - 15).

NHnymanusaums:
out =1

AnropuTtm:
out = 1n(in)
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b130 185
Ln
1 n |at it Jout

PucyHok 10.22 — Ilorapudm (Ln)
10.2.19 Bo3BeaeHue B cteneHb (Pow)

®yHKUMA Pow npon3BoauMT BO3BeAEHME B CTENEHb apryMeHTa dpyHkumn. Ecnmn nponssogutcs Bo3BedeHne B CTENEHb
OTpULLATENBHOMO YMCria B HELENOYMCIEHHYIO CTENeHb, TO MPOM3BOAMUTCS OKpYyrrneHue cTeneHu OO Gnukaniien
uenon. AprymMeHTbl SBMSIOTCA BeLECTBEHHbIMW 4ucriamu. Pasgen 6ubnuotekn: Apugpmemuyeckue. Bbixon
UHULmManunsnpyertca 1.

Ha3HauyeHue BxOA0B 1 BbIXOAOB:
* in—aprymeHT;
* PW — CTeneHb;
+ out - BbIx0a, 3Ha4YeHue orpaHuyeHo nHTepsanom [1.0e - 18; 1.0e + 18].

MHuumnanmsayus:
out = 1
AnropuTtm:
out = inpPv
b152 190
Pow
0 qn |fit fit jout |~
1 qpw|fit

PucyHok 10.23 — BosseaeHue B cteneHb (Pow)
10.2.20 CnoxeHune HeKoTOopbIX cnaraeMbix (SumGR)

Bnok SumGR BblHMCNAET CymMMy BX04OB, Yy KoOTopbix en # 0. Yucno BxodoB 3agjaetrcsa npu cosgaHun
yHKUMOHaNbHOro 6rioka, M MOXeT OblTb M3MEHEHO B MPOLEecCe penakTUPOBAHUSA nporpamMmbl. ApPrymMeHThbI
SABNAOTCA BELECTBEHHbIMU Yncrnamu. Pasgen 6ubnuotekn: Apugpmemuyeckue. Boixoabl uHnumnanunsmpytotcs 0.

HasHayeHue BXxogoB 1 BbIXOAOB:

* in0,in1, ..., inn — cnaraemele;

* en0, en1, ..., enn — paspewiatowime cdnaru;
* sum — Ccymma;

* cnt — konnyecTBO cnaraemMsbix.

MHuumanusayus:
sum = 0,
cnt = 0
AnropuT™M: Npu HaxXoXaeHUN 3HaYeHNA PYHKLUN NCNONb3YETCH anropuUTM KYCOYHO-MHENHOW annpokcumaLmm
Eciou en0O, enl, .., enn # 0 - sum = in0 + inl + .. + inn, cnt = n
b157 30
SumGR
0 qndD |fit amy | ptr
1 qend |b flit| sum [~
0 qinl |fit 6| cntf
1 qenl |b

PucyHok 10.24 — CnoxeHune HEKOTopbIX cnaraeMbix (SumGR)
10.2.21 NMakeTHOE YMHOXeHUe 1 okpyrneHue (mb_ai)

Bnok mb_ai npou3BoauT YyMHOXeEHME BXOAa Ha MHOXWTENb. YMCrno BXOOQOB 3afjaetcs Mpu  co3gaHum
dbyHKUMOHanbLHoOro 6roka, M MoxeT OblTb M3MEHEHO B Mpouecce penaKkTMpOBaHWs MnporpamMmbl. ApryMeHThbl
SIBNSAOTCA BELLECTBEHHbIMU Yncrnamu. Pasgen 6ubnuortekn: Apugpmemuydeckue. Boixoabl uHnumnanunsmpytorcs 0.

HasHayeHue BXogoB 1 BbIXOAOB:

* x0, x1, ..., Xn — aprymeHTbl;
* mO0, m1, ..., mn — MHOXUTENW;
* y0,y1, ..., yn —BbIxoabl.
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WHnumanusaums:

yvO, v1, ..., yn =0

AnropuTtm:

yi = xi mi, I =1, 2, .., n
bl152
mb_ai
xh (fit

1 m | flt

(107

PucyHok 10.25 — lNakeTHOe yMHOXeHUe 1 okpyrneHue (mb_ai)

10.2.22 NakeTHOe YyMHOXeHUe (mb_ao)

Bbnok mb_ao npou3BoaUT YMHOXEHWE BXxod4a Ha MHOXUTEb.

Uncno BxogoB 3ajaetca Mpu  cosgaHumn

beHKLI,I/IOHaJ'IbHOFO onoka, n MoxeT OblTb M3MEHEHO B npouecce peaaktupoBaHuUA nporpamMmmbl. AprMeHTbI
SABNATCA LenbiMy Yucnamu. Pasgen 6Mbnuoteku: Apud:memuquKue. Bbixogpbl MHNUNaINMN3NpyroTCA 0.

HasHauyeHne BXoOoB 1 BbIXOOO0B:

+ x0, x1, ..., Xn — aprymeHTbI;
« mO0, m1, ..., mn — MHOXUTENMU;
* y0,y1, ..., yn—Bbixogbl.

WHnumanusaums:
yvO, v1, ..., yn =0
AnropuTtm:
yi = xi mi, I =1, 2, ., n
153 10
mb_ &0
0 —{x0 |16 fit| yo
1 —mi|fit

PucyHok 10.26 — NMakeTHoe yMmHOXeHue (mb_ao)

10.2.23 OkpyrneHue (flt_round)

Bnok flt_round BblMMCNSIET HECKONBbKO BapWaHTOB OKPYITIEHUS LNs BXOLHOIO 3HAYeHusl. ApPrymeHT SBRsieTcst
BeLlecTBeHHbIM umcnom. Pasgen dubnuoteku: Apugpmemuyeckue. Boixoasl Huumanuaupyotca 0.

HasHauyeHne BXoOoB 1 BbIXOJOB:

* in — 3HayeHue;

* rnd — oo GrnivkanLero Lienoro;
* up — B 6OMbLUYO CTOPOHY;

* dn — B MEHbLUYIO CTOPOHY.

NHnymanusaums:
rnd = 0,
up = O,
dn = 0
b154 15
fit_round
0 in |fit il& |rnd
e | up
ilG | dn

PucyHok 10.27 — OkpyrneHue (flt_round)

10.2.24 OnpepeneHue 3Haka (Sign)

dyHKuMa Sign npon3BoanT onpeaeneHne 3Haka BXOQHOMo 3Ha4YeHNss OTHOCUTENbHO 6a30BOro. ApryMeHTbl SBMSOTCSA
BELLEeCTBEHHbIMU Yncnamu. Pasgen 6ubnuotekn: Apugphmemuyeckue. Boixogbl Huunanuaunpytotes 0.

HasHauyeHune BXxogoB 1 BbIXOOOB:
e in-BXxop;
* x0 — 0a3oBoe 3HaYeHue;
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* out— 3Hak;
* inv — nHBEpcKA 3HaKa;
* zer— npu3Hak pasBeHCcTBa.

MHuumnanmsayus:
out = 0,
inv = 0,
zer = 0

AnropuTtm:

out inv zer
in>x0 1 -1 0
in=x0 0 1]
in<x0 -1 1 0

[y

b155 20
[ Sign
0.0 in |fit fitjout |-
0.0 —xD |fit fit|invl
blzerl

PucyHok 10.28 — OnpepneneHue 3Haka (Sign)
10.2.25 NepeBopaunBaHme 6anT B cnoBe (SwapBytes)

®yHKkumMa SwapBytes meHseT mecTamu GawiTbl B AByxOawTHOM 4ucre. YvMcno BxodoB 3adaeTcd Mpu co3gaHuu
yHKUMOHaNbHOro 6roka, M MOXeT OblTb M3MEHEHO B Mpouecce pefakTUpOBaHUA NporpamMmbl. ApPrymMeHThbl
ABMAKOTCA LenbiMy Yucnamu. Pasgen 6ubnuotekn: Apugpmemuyeckue. Boixoabl nHuuymnanmaupytorcs 0.

HasHauyeHne BXoaoB 1 BbIXOOOB:
* in0, in1, ..., inn — BXxoAabI
* 00,01, ..., on — BbIXOOblI.

MHuumanmsauyus:

o0, ol, ..., on =20

AnropuTtm:

ini [bytel, byte2] - oi = ini [byte2, bytel], I =1, 2, .., n
bl56 25
SwapBytes

0 ind |ule wls| ol
0 inl jule wls| ol

PucyHok 10.29 — NMepeBopaumMBaHue 6anT B crioBe (SwapBytes)

10.2.26 ApndmeTnyeckume 6noku ana aprymeHtoB double, long, Uint64

ApudmeTtudeckme 6nokm ana aprymeHtoB double, long, Uint64 npencrtaBneHbl B COOTBETCTBYHOLUX rpynnax B
pasgene Oubnuotekn Apugpmemudeckue. OnucaHue npeacTaBrneHHbIX ONMOKOB aHanorM4yHo OMUCaHWUIo
COOTBETCTBYHOLLMX BNOKOB, NPUBEAEHHOMY BbILLE.

10.3 lornueckue 6noku

10.3.1 llornyeckoe U (AND)

®yHKUMOHanNbHBIN 6nok AND npou3BoaMT NOrMYECKOe YMHOXEHWE CBOMX BXOAOB. YMcrno BXOAOB 3ajaeTcs npwu
co3faHum dpyHKUMoHanbHoro 6noka, n MoXeT GbiTb M3MEHEHO B Mpouecce pedaKTMpoBaHus nporpambl. Pasgen
bubnuotekn: Jloeuvyeckue. Boixog nHmunanusmpyetcs 0.

HasHayeHue BXOOOB 1 BbIXOAOB:

* b0, b1, ..., bn —BXxoabI;
* ( — ITOrM4eckoe Npon3BeaeHE;
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e inv- WHBEPTUPOBaAHHOE JTorn4eckoe npon3seaeHue.

MHnumanusaums:
qg =0,
inv = 1

AnropuTtm:
g = b0 & bl &.& bn, inv = ! (q)

Mpumep AnA Gnoka ¢ AByMs BXOA4aMMu:

b0 bl q inv
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 0
bl52 5
AND
1 qb0 |b bl qf
1l qbl |b b|inv}-

PucyHok 10.30 — Jlornyeckoe U (AND)
10.3.2 Jlornyeckoe UJIUN (OR)

dyHKUMOHanNbHLIN 6nok OR Npon3BOAUT fOrMYeckoe CroXeHMe CBOUX BXOO4O0B. YMCno BXOOOB 3ajaetcs npu
co30aHUKn yHKUMOHanbHOro 6noka, u MoXeT ObiTb MU3MEHEHO B NMpoLEcce penakTMpoBaHWs nporpammbl. Pasgen
bubnuotekn: Jloeuvyeckue. Boixog nHmunanusmpyetcs 0.

HasHayeHne BXOA0B M BbIXOAOB:

* b0, b1, ..., bn —BXoabl;
* ( — ITOrM4YeCcKOe CroXeHue;
* invV — NHBEPTMPOBAHHOE NOrMYECKOE CIIOXKEHME.

MHuumanmsauyus:
q=0,
inv = 1

AnropuTtm:
g =Db0 U bl U . Ubn, inv = ! (qg)

Mpumep Ans 6roka ¢ AByMS BXOAaMU:

b0 bl q inv
0 0 0 1
1] 1 1 0
1 0 1 0
1 1 1 0
bl53 10
OR
0 <00 [b bl ql
0 bl |b b|irv -

PucyHok 10.31 — Jlornyeckoe UITU (OR)
10.3.3 Jlornyeckoe HE-U (nNAND)
®yHKUMOHanbHbIN 6ok NAND npon3BoauT NOrMyeckoe yMHOXEHWe C MHBEpPCMEn CBOMX BXOAOB. Yncno Bxodos

3ajaeTca npu cosfdaHun yHKLUMOHANbHOrO 6roka, M MOXeT ObiTb M3MEHEHO B MpoLecce peaakTMpOBaHUs
nporpammsbl. Pasgen 6ubnuoteku: Jloeuyeckue. Boixog nHnunanusupyetcs 0.
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HasHauyeHne BXxoaoB 1 BbIXOOO0B:
* b0, b1, ..., bn —BXxoabl;
* (- JlorM4yeckoe Npons3BeaeHe NHBEPCHbIX BXOLOB;
* inv — MHBEPTMpPOBAHHOE (.

NHnymanmsaums:

q=0,

inv = 1

AnropuTtm:

qg= !'(D0) & !'(bl) & .. & !(bn), inv = ! (qg)

Mpumep Ans 6roka ¢ AByMS BXOAaMU:

b0 bl q inv
1] 0 1 0
0 1 0 1
1 0 0 1
1 1 0 1
b156 15
nAND
l1 qb0 |b bl qf
1l bl |b blinvi

PucyHok 10.32 — Jlornyeckoe HE-U (nAND)

10.3.4 Nlornyeckoe HE (NOT)

®yHKkuMoHanbHbIn 6ok NOT npon3BoguMT NOrM4eckyro MHBEPCUIO CBOero Bxoaa. Pasgen 6ubnuoteku: Jloeudeckue.
Bbixog nHuuymanusnpyetca 0.
HasHauyeHne BXxoaoB 1 BbIXOOO0B:

* b1 -Bxon;
* (- JlorMyeckoe oTpuuaHme.

WHuumnanmnsaums:
qg=20
AnropuTtm:
qg = !(bl)
bl q
1] 1
1 1]
bl58 20
NOT
0 bl |b bl gl

PucyHok 10.33 — Jlornueckoe HE (NOT)

10.3.5 Jlornueckoe HE-UJIUN (nOR)

dyHKUMOHanNbHbIN 6nMok NOR NpOM3BOAUT NOrMYecKoe CroXeHne C WHBEePCUENn CBOUX BXOAOB. YMcno BXOOOB
3afjaeTcd NpuM CO34aHUM (PYHKUMOHANbHOro Ornoka, M MOXeT ObiTb M3MEHEeHO B MNpouecce peaaKkTMpOBaHMUS
nporpammebl. Pasgen 6ubnunotekn: Jloeuyeckue. Buixog nHuumanusmpyetcs 0.

HasHauyeHune BXogoB 1 BbIXOO0B:

* b0, b1, ..., bn —BXxoabl;
* ( — ITOrM4YeCcKoe CrOXeHNEe NHBEPCHBIX BXOO0B;
* invV — MHBEPTMPOBAHHOE (.
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MHnumanmsaums:
q =0,
inv = 1
AnropuTtm:
g=!'Md0) U !(bl) U. U !(bn), inv = ! (q)
b0 bl q inv
o o0 1 0
0 1 1 0
1 0 1 0
1 1 0 1
blb6l 25
nOR
0 bl |b bl qf
0 bl |b b imv |-

PucyHok 10.34 — Jlornyeckoe HE-UIU (nOR)
10.3.6 Jlornyeckoe cnoxeHue no moaynio Asa (XOR)
dyHKuMoHanbHLIN 6riok XOR npou3BoanT IOrM4Yeckoe CyMMUPOBaHME MO MOAyNio ABa CBOMX BXxodoB. Pasgen

onbnnoteku: Jloeuveckue. Bbixoq MHNLUNann3npyeTca 0.

HasHayeHne BXOOO0B M BbIXOJOB:

* b1, b2 —Bxoapl;
* (- CymMa No Moagyno aga.

MHuumnanmsayus:
q=20
AnropuTtm:
g =Dbl & b2
b0 bl q
0 1] 1]
0 1 1
1 0 1
1 1 1]
bl63 30
XOR
0 bl |b bl gfF
0 b2 |b

PucyHok 10.35 — Jlornyeckoe cnoxeHue no moaysnto aea (XOR)
10.3.7 NNornyeckoe UJTN ¢ 6nokmnposkon (BI_Or)

®yHKUMOHanNbHbIN 6nok Bl_Or ocyuwlectensieT anropuTtm norudeckoro UJTM cpeam BxogoB X 1 y. Hanvune eguHuLb
Ha Bxode OMNMOKMPOBKM 3arpellaeT BCe BbIXOAbl, KPOMe COOCTBEHHOro. Yucno BxodoB 3adaeTcs Npu co3gaHum
byHKLUMOHaNLHOro 6oka, n MoXeT ObiTb M3MEHEHO B NpoLecce peaakTupoBaHusa nporpammel. Pasgen 6ubnunoteku:
Jloeuyeckue. Bbixoabl Huumanuaunpyrotcs 0.

HasHauyeHue BXoOo0B 1 BbIXOOO0B:

* x0, x1, ..., Xxn — BXOAbI;
+ y0,y1, ..., yn—cooTtBeTcTBYIOLLME BNOKUPOBKY;
« out0, out1, ..., outn — Bbixogbl.

MHuumnanusaums:
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outO0, outl, ..., outn = 0
AnropuTtm:
outi = xi | yi & !'"(y0 | y1 | .. | yi -1 | yi + 1 | e | oyn)
bl167 35
Bl Or
0 —x0 b b | outd |-
0 4qy0 |b
0 —qxl b b [outl |-
0 4yl |b

PucyHok 10.36 — Jlornueckoe UIU ¢ 6nokuposkon (BI_Or)
10.3.8 fleTekTop thpoHTOB (Fronts)

dyHKUMOHamNbHBIN 6nok Fronts cpaBHMBaeT npefbldyllee 3HayeHue BXoda C HaCTOALMM U aHanuaupyeT Ha
Hanuune ppoHTOB 1 cnagos. Pasnen 6ubnuoteku: Jloeuyeckue. Buixoasl Huumanuampytotcs 0.

HasHayeHune BXxO4O0B 1 BbIXOAOB:
* i—BX0f;
+ {01 — 6uT, curHanmanpyowmii o npuxoae poHTa Ha BXOAE;
* 10 — GuT, cUrHanMaupyrLLMn 0 NPUXOAE cnaga Ha Bxode.

MHuumnanusaums:
£f01 = 0,
£f10 = 0

Anroputm:
Ecom 1 old =0 & 1 =1 - f01 =1,
ecim i old =1 & 1 =0 £f10 = 1,

roe 1 old - 3HadeHMe BxXOIa Ha MNPEOuHOylleM LUMKJIE BHIIOJHEHUS MPOTIPaMME
bl69 40
Fronts
1] i b b |01
b | f10

PucyHok 10.37 — letekTtop ¢ppoHTOB (Fronts)
10.3.9 [leTekTOp Nnornyeckoro kaHana (bDetect)

®yHKkumMoHanbHbIn 6rnok bDetect onpegensieT HOMep BXOA4a, Ha KOTOPOM mpowusollen nepenag 3HaveHns us 0 B 1.
Ecnu nepenag npousoLlen Ha HECKOMbKUX BXoAax, oOHapyXMBaeTCH TONbKO cambli No3aHMiA. Ecnn nepenaga Het
HW Ha ogHOM BXxoAe, To hum = -1. Yucno BxodoB 3agaetcs npu cos3gaHun yHKLUMOHANLHOro 6roka, 1 MoXeT ObiTb
M3MEHEHO B Mpouecce pedakTupoBaHusi nporpammbl. Pasgen  6ubnuotekun: Jloeuyeckue. Bebixoa
nHuumanusmpyetcs 0.

HasHauyeHne BXogoB 1 BbIXOOOB:

* b0, b1, ..., bn —Bx0AabI;

*  num — HOMep BXOfda, Ha KOTOPOM Mpoun3soLlen nepenag.
MHuumanmsauyus:
num = 0

AnroputMm: num — HoMep Bxofa, Ha KOTopoMm npomsowlen nepenag us 0 B 1, HaynHaeTca ¢ 0

b172 45
bDetect
1] bl |b il& | num
o bl |b

PucyHok 10.38 — [letekTop norn4yeckoro kaHana (bDetect)
10.3.10 KoHTponb kntoya (LogContr)

dyHKUMOHanbHbIN 6riok LogContr onpegensieT 3anpeLleHHble COCTOSIHMSA KItoya, 3adaHHble ABYMS JIOrMYeCcKUMU
curHanamu. Pasnen 6ubnuoteku: Jloeudeckue. Bbixoa nHnumanmampyetcs 0.

HasHa4yeHune BXogoB 1 BbIXOO0B:
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* b0, b1 - Bxoapl;
* N_z— 3anpeLLeHHOE COCTOSIHME;
* m_1 - 6onblue ogHOM egnHnLbI.

MHuumnanmsayus:
nz =20,
m1l=20
AnropuTtm:
b0 bl n_z m_1
0 0 1 0
0 1 1] 0
1 0o o 0
1 1 1 1
bl75 50
LogContr
0 b0 |b b| n_z|
0 qbl |b blmlj

PucyHok 10.39 — KoHTponb kntova (LogContr)

10.4 TpuroHomeTpuyeckue PyHKLUN

10.4.1 CuHyc (Sin)

®PyHKkuMa Sin BbluMCnseT cuHyc aprymeHTa. Pasgen 6ubnuotekn: Tpuz2oHomempuyeckue ¢hyHkyuu. Bbixon
nHuumanuampyetcs 0.
HasHayeHue BXO4OB M BbIXOAOB:

* in-Bxop;

* out - BbIxoa.

MHuumanmsauyus:
out = 0
AnropuTtm:
out = sin(in)
bl86 5
SN
e fit | out -

PucyHok 10.40 — CuHyc (Sin)
10.4.2 Kocunyc (Cos)

dyHkuma Cos BbIUMUCNSET KOCUMHYC aprymeHTa. Pasgen 6ubnuotekn: TpueoHoMempu4eckue ¢pyHKuuu. Bbixoq
nHuuymanuampyetcs 0.

Ha3HauyeHne BxoaoB 1 BbIXOAOB:
* in-Bxog;
* out - BbIxoa.

NHnymanmsaums:
out = 0

AnropuTtm:
out = cos(in)
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b188 10
Cos
0 i It fit |out |-

PucyHok 10.41 — KocuHyc (Cos)
10.4.3 TaHreHc (Tan)
®dyHkuma Tan BblUUCNSET TaHreHC aprymeHTa. Pasgen 6ubnuoteku: TpuzoHomempuyeckue hyHkyuu. Bbixon

nHULmanusmpyetcs 0.

HasHauyeHne BXoOo0B 1 BbIXOOOB:
* in-BXxop;
¢ out - BbIxoa.

WHuumnanmnsauus:
out = 0
AnropuTtm:
out = tan(in)

bl1o0 15

Tan

o0 in It fit lout |-
PucyHok 10.42 — TaHreHc (Tan)

10.4.4 ApktaHreHc (ATan)

®dyHkuma ATan BbluMCNAET apkTaHreHe aprymeHTa. Pasgen 6ubnuotekn: TpueoHomempu4yeckue ¢hyHkyuu. Boixoq
nHuumanuampyetcs 0.
HasHayeHune BXxO4O0B 1 BbIXOLOB:

* in-—BXxop;

* out— BbIxog, AnanasoH nameHeHus [-/2 < out < /2].

MHunynanmsaums:
out = 0
AnropuTtm:
out = atan(in)
b192 20
Alan
o0 in It fit lout |-

PucyHok 10.43 — ApktaHreHc (ATan)
10.4.5 ApkcuHyc (ASin)

®yHkuma ASin BbluMCNSET apkCcMHyC aprymeHTa. Pasgen 6ubnuotekn: TpuzoHomempuyeckue ¢pyHkyuu. Beixoa
nHuumanusmpyetcs 0.

HasHaueHune BXxO[oB 1 BbIXOLOB:
* in—Bxog, gnanasoH nsmeHenus [-1.0 S in £1.0];
+ out - BbIx04, AManasoH uameHeHus [-1r/2 < out < 1/2];
* - donar owmnodku.

MHuumanmsauyus:

out = 0,

q=20

AnropuTtm:

Ecom -1.0 £ in £ 1.0 - out = asin(in), g = 0,
eciu in > 1 - out = nn/2, q = 1,

ecmu in < -1 - out = -n/2, g =1
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194 25
ASn
0 q4in |fit fit jout —
bl g

PucyHok 10.44 — ApkcuHyc (ASin)
10.4.6 ApkkocuHyc (ACos)

®dyHkuma ACos BbIUMCNSAET apKCUHyC aprymeHTa. Pasgen 6ubnuotekun: TpuezoHoMempu4eckue ¢hyHkyuu. Boixoq
nHuumanuampyetcs 0.

HasHauyeHne BXoOoB 1 BbIXOOOB:
* in—Bxoga, AvanasoH nameHeHus [-1.0 € in < 1.0];
* out— BbIxog, AnanasoH nameHeHus [0 < out < 1rj;
* g — dnar ownbkm.

MHuumanusayus:

out = 0,

qg=20

Anroputm:

Ecim -1.0 £ in £ 1.0 - out =

ecim in > 1 - out = 0, g = 1,
1

ecau in <-1 - out = un, gq =
bl96 30
ACos
0 qin |fit fit jout |-
bl g

PucyHok 10.45 — ApkkocuHyc (ACos)

10.5 MNepekntoyarenu, perie U MynbTUNNEKCOPbI

10.5.1 flewmncppaTtop (Decoder)

®yHkumnoHanbHbI 6nok Decoder BbicTaBnsieT 1 Ha OOHOM M3 CBOMX BbIXOAOB. MHAOEKC Bbixoga 3afaeT BxogHas
nepemeHHas. Ecnu 3HayeHve Bxoaa BbIXOOUT 3a pamku MHTepsana [0...konu4yecTBo BbixoaoB - 1], TO Bce BbIXOAb!
paBHbl 0. Yucno BbIxo4oB 3agaeTcs nNpu co3gaHumn PyHKUMOHANbHOrO Bnoka, u MoXeT ObiTb M3MEHEHO B MpoLecce
pefakTupoBaHus nporpammbl. Pasgen 6ubnuoteku: lMepeknroyamernu, pese u MyJsibmunieKcopbl.

HasHayeHue BXogoB 1 BbIXOAOB:

+ sel — Homep BbIXOAa;
* 00, o1, ..., on — BbIXOAbl.

Anroputm:
o[sel] =1
b199 35
Decoder
0 sel |6 b| ol
bl olf

PucyHok 10.46 — [lewuncppaTtop (Decoder)
10.5.2 Kntou (Key)

®yHKUMOHanbHbIN 6ok Key nepegaeT 3HadeHne CBOEro Bxoda Ha Bbixod npu 1 Ha ynpaendaoLlemM BXo4e v BbiaaeTt
0 Ha BbIxoge npu 0 Ha ynpaensiowem Bxoge. Pasgen 6ubnuoteku: lMepeknrovamenu, pesie u MyJsibmMunieKcopbl.

HasHauyeHune BXogoB 1 BbIXOOO0B:

* X -—BX0[;
* i—ynpasnsoLwmin BXos;
* out-BbIxoa.
AnropuTtm:
Ecim 1 = 1 - out = x,

183



10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

nHaue out = 0
b201 40
Key
1] x |fit fit [out
0 i b

PucyHok 10.47 — Kniou (Key)
10.5.3 KommyTtaTtop 8-6MTHBLIX peructpoB (R8Switch)

®yHKUMOHanbHbIN 6nok R8Switch nepenaet Ha CBOW BbIXOA 3HA4YE€HWE O4HOMO M3 CBOMX BXOAOB B 3aBMCMMOCTUN OT
ynpaensowero curHana i. Pasgen 6ubnuoteku: lNepeksroyamernu, pesie U MyJibmurijieKCopabil.

HasHayeHue BXogoB 1 BbIXOO0B:

* in1, in2 — Bxo4bl TUNa reg;
* i—ynpaenswoLwmmn 6ut;
* out - BbIxoa TMNa reg.

AnropuTm:
Ecoim 1 = 1 - out = inl,
MHaue out = in2
b203 45
RESwitch
0 qinl|reg reg |out
0 in2|reg
0 i b

PucyHok 10.48 — KommyTtaTtop 8-6uTHbIX peructpoB (R8Switch)
10.5.4 KommyTaTop BewecTBeHHbIX nepeMeHHbIX (fSwitch)

dyHKuMoHanbHbIN 6nok fSwitch nepenaeT Ha CBOW BbIXOA 3HAYEHWE OOHOIO M3 CBOMX BXOLOB B 3aBUCMMOCTM OT
ynpasnsitowero curHana i. Pasgen 6ubnuoteku: Mepeksiroyamenu, pesie u MyJibmurieKcopsbl.

HasHayeHue BXxogoB 1 BbIXOAOB:

* x1, x2 — Bxoapbl TUNa flt;
* i—ynpasnswoLwmmn 6uT;
* out - BbIxog Tmna flt.

AnropuTtm:
Ecom 1 = 1 - out = x1,
rHauve out = x2
b205 50
fSwitch
0 =1 |fit flt [out |-
0 =2 |fit
0 i |b

PucyHok 10.49 — KommyTaTop BellecTBeHHbIX nepeMeHHbIx (fSwitch)
10.5.5 KommyTaTop nornyeckux nepemMeHHbIx (ISwitch)

®yHKUMOHanNbHbIN Gnok ISwitch nepefaeT Ha CBOM BbIXOA 3HAYEHWE OOHOTNO M3 CBOWMX BXOOOB B 3aBUCUMOCTM OT
ynpasnstowero curHana i. Pasgen 6ubnuoteku: Mepeksiroyamenu, pesie U MyJibmuriyieKCopabl.

HasHauyeHune BXogoB 1 BbIXOOOB:

* x1, X2 — BX0Abl NNOrM4E€CKOro Tnna;
* i—ynpaenstoLwmii 6uT;
* out — BbIXO4 NOrMyeckoro Tuna.

AnropuTtm:

Ecom 1 = 1 - out = x1,
yHauve out = x2

Ecom 1 = 1 - out = x1,
rHauve out = x2
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b207 55
ISwitch
] ¥l |b b (ot
] ¥2 |b
] i b

PucyHok 10.50 — KommyTaTtop noruyeckmx nepemMeHHbIx (ISwitch)
10.5.6 KommyTaTop cTpoKoBbIX nepeMeHHbIX (txtSwitch)

dyHKUMOHamNbHbIN 6ok ExtSwitch nepefaeT Ha CBO BbIX04 3HAYEHWE OHOIO U3 CBOMX BXOOOB B 3aBUCUMMOCTU OT
ynpaenstowero curdana i. Pasgen 6ubnuoteku: lMepeknrodamenu, pesne u MynbMUmnieKcopbl.

HasHa4yeHune BXogoB 1 BbIXOOOB:

« str1, str2 — Bxoapbl TUNa str;
* Cross — ynpaensitoLni ouT;
» str1o, str2o — Bbixoabl TMNa str.

AnropuTtm:
Ecium cross = 1 - strlo = str2, str2o = strl,
yHauve strlo = strl, str2o = str2
b209 &0
HLSwitch
" srl |str = |strlo
" sr2 | str s |str2o
0 —cross|b

PucyHok 10.51 — KommyTaTop cTpOKOBbIX nepeMeHHbIX (txtSwitch)
10.5.7 KommyTaTop uenbix nepemMeHHbIX (iSwitch)

dyHKUMOHanbHLIN Gnok iSwitch nepenaet Ha CBOM BbIXOA 3HAYEHME OOHOMO M3 CBOMX BXOOOB B 3aBUCMMOCTM OT
ynpaensoLLero curHana i. Pasgen 6ubnuotekn: lNepeksroyamenu, pesie U MysibmurijieKCophbil.

HasHayeHue BXogoB 1 BbIXOAOB:

¢ x1, X2 — BxOAbI LENoro Tmna,;
* i—ynpasnsoLwmmn 6uT;
* out— BbIXxoa Lenoro Tmna.

AnropuTtm:
Ecom 1 = 1 - out = x1,
rHauve out = x2
b211 65
iSwitch
1] ¥l |6 ile |out
] W2 |6
1] [ b

PucyHok 10.52 — KommyTaTop uenbix nepemeHHbIX (iSwitch)
10.5.8 PenenHbin Kackapg BellecTBeHHbIX nepemeHHbIX (fltRelay)

®yHKUMOHanbHbIN 6riok fltRelay B 3aBMCMMOCTM OT yNpaBnsloWero Bxoda nepedaeT Ha Kaabli CBOW BbIXOZ4
3Ha4yeHve OQHOro M3 BXOAOB rPynMbl C TEM Xe MHAEeKCOM. Yncno BXxodoB 3a4aeTcs Npy co3aaHumn yHKLMOHANbLHOMo
6noka, n MoxeT OblTb WM3MEHEHO B npouecce pefakTMpoBaHus nporpammbl. Pasgen  ©6ubnuoteku:
lMepekntoyamenu, pene u MysibMUNIeKcopkbl.

HasHayeHue BXxogoB 1 BbIXOAOB:

« x0, x1, ..., xn — Bxoabl T1na flt;
* y0,y1, ..., yn—Bxoabl Tuna flt;
* upr-— ynpasensoLmi ouT;

* 00, o1, ..., on —BbIxogbl TUna flt.
AnropuTtm:
Ecimm upr = 1 - oi = xi,
vHave oi = yi, rme 1 =1, 2, .., n
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b215 70
fitRelay

—upr| b
—Jx0 |(fit fit| ob -
y0 | fit
—x1 |fit fit| ol |-
—{yl [fit

== Q== R = Y o i =]
|

PucyHok 10.53 — PenenHbin Kackag BelecTBeHHbIX nepemeHHbIX (fltRelay)
10.5.9 PenenHbIn Kackag nornyeckux nepemeHHbix (logRelay)

dyHKUuMOHanbHLIN 6nok logRelay B 3aBUCUMMOCTM OT YNpaBnsALWEro BXoda NepenaeT Ha Kaxabli CBOW BbIXO4
3Ha4YeHMe OAHOro 13 BXOOOB rPynnbl C TEM Xe MHOEKCOM. YMcno BXxogoB 3a4aetcs nNpu co3gaHnm yHKLMOHANbHOro
Onoka, M MOXeT OblTb W3MEHEHO B TMpouUecce pedakTMpoBaHUA nporpaMmmbl. Pasgen 6GubnuoTeku:
lNepeknroyamernu, pesie U MyJibmurnyieKcopbil.

HasHa4yeHune BXogoB 1 BbIXOOOB:

* x0, x1, ..., Xn — BXoAbl NOrMYECKOro TMna;
* y0,y1, ..., yn — BXOAbl TOrMYECKOro TMna;
* upr - ynpaensowumn our;
* 00, o1, ..., on — BbIXOAbl NOMMYECKOro TMna.
AnropuTtm:
Ecimu upr = 1 - oi = xi,
vHavue oi = yi, tme 1 =1, 2, .., n
b219 75
| logRelay
0 —qupr|b
0 ud |b b| ol
0 -vyo |b
0 qx1 |b b| ol
0 vyl b

PucyHok 10.54 — PenenHbIn Kackag normyeckux nepemMeHHbIx (logRelay)
10.5.10 YnpaBneHue pene (SetSW)

Brnok SetSW ocyllecTBnseT noteHuManbHOe WU WMMNyNbCHOE YynpaeneHue pene ¢ obpaTHou cBA3blo. Bbixoa
noTeHLMansHoro ynpaeneHusi out BbicTaBnsietcs B 1, ecnu ynpaeneHue inp n paspelueHue enb paBHbl 1.

Ha BbIxogax nmnynsCcHoro ynpasneHuns on u off BelgatoTca MMnynbCbl ANMHHON B OAUH TaNMEPHbIA MHTepBan (ecnu
6nok HaxoguTcs B TaliMepe) COOTBETCTBEHHO MPU BKITHOUYEHUU U BbIKITHOYEHMM Bbixoda out.

Owwunbka err Bblgaetcd, ecnv obpaTtHbli curHan ret He nosBUNca B TedeHWe Tarmayta cnt (3agaeTca B
MunnucekyHgax). [Anst npaeBuneHon paboTbl Tanmepa ownbkm gaHHbIA 6ok Heobxoanmo pasmellatb B Talivepe, a
3HavyeHus cnt 3agaBaTb KpaTHbIMKM BPEMEHW TanMepHoro uukna. Pasgen 6ubnunoteku: lNMepeknroyamernu, pese u
MYJSIbMUIIeKcopsbl.

HasHayeHue BXOA4OB M BbIXOAOB:
* inp — ynpaBneHue;
* ret—obpaTtHas cBA3b;
* cnt— Tanmep owmnbKn, Mc;
* enb - paspelueHue;
+ out — noteHumanbHoe yrnpasrneHue;
* On — BKIHOYEHME (MMMYIbCHOE);
» off — BbIknto4YeHMe (MMMyNbCHOE);
* err—owwmubka.

b221 20
SettW
0 qnp|b b|out
0 —ret|b b| onj
0 —jcnt|ile b| offf-
0 —enbjb b|err |-

PucyHok 10.55 — YnpaBneHue pene (SetSW)
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10.5.11 Bbi6op ogHoOro n3 uenbix 3Ha4eHun (SelectUl)

Brnok SelectUl BbiBOAMT Ha BbIXO4 nNepBoe M3 BXOOHbIX 3Ha4YeHWn, Ans kotoporo en = 1. Yucno BxogoBs 3agaetcs
npu co3gaHnm (YHKUMOHANbHOTO Onoka, u MOXeT ObiTb M3MEHeHO B mpouecce peaaKkTMPOBaHWS MPOrpamMMbl.
Pasnen 6ubnuoteku: lMepeknroyamenu, pesie U MysibmurnsieKcopsbl.

HasHa4yeHune BXogoB 1 BbIXOOOB:

« val0, val1, ..., valn — Bxoabl;
* en0, en1, ..., enn — BbIGOp BX0Aq;
* out — BbIbpaHHOE 3Ha4YeHNe.

AnropuTtm:

Ecim eni = 1 - out = vali, rme i =1, 2, .., n

b225 85

vally ul32 ul32 Jout

[== Q== = = |

enl|b

PucyHok 10.56 — Bbibop ogHoro us uenbix 3HavyeHun (SelectUl)

10.5.12 BbiBOA4 3Ha4YeHUs Ha 3aAaHHbIN Bbixoa (ShowSW)

Brnok ShowSW BbiBOAWT 3Ha4YeHne BXxoaa SPC Ha COOTBETCTBYHOLLMI BbIXOA O NPW NOSIBIIEHUN €ro HoMepa Ha BXoae
num (BXoAbl HymepytoTcs oT 1). Yucno BXxogoB 3agaeTcs nNpu cosgaHun oyHKUMOHanbHoro 6rnoka, u MoxeT ObiTb
M3MEHeHO B TMpoLuecce pedakTMpoBaHus mnporpammbl. Pasgen 6ubnuoteku: [lepekntoyamenu, pesne u
MynbmurneKcopsbl.

HasHauyeHne BXOAO0B M BbIXOAOB:

*  num — HOMep BX0Aa;
* def — 3HauyeHne No ymon4yaHuio;

* spc0, spc1, ..., spch — Bxoapl;
« 00, 01, ..., on — BbIXOAbl.
MHuumanmsauyus:
oi = def
AnropuTtm:
IOna xaxmoro Bxoma, ecyqm i = num - 1, ol = spci, uHaue oi = def
b229 a0
ShortSw
—{num |il6
—{def |ulb

—{spch juleé uls| ol
—{spcl Jule  uls| ol

=== == =]

PucyHok 10.57 — BbiBoA 3HaueHUs Ha 3agaHHbI Bbixod (ShowSW)

10.5.13 MynsTunnekcop BewecTBeHHbIX 3Ha4eHnn (MuxFIt)

dyHkumoHanbHbIN 6riok MuxFIt nepegaeT 3HaYeHne CBoero Bxogda ¢ MHAekcom sel Ha Bbixod. Ecnn nHaoekc BeixoguT
3a pamku nHtepsana [0...konum4yecTBO BXoAoB - 1] TO Ha BbIXxoAde OcTaeTcs npeapiayllee 3HadyeHne. Yncno Bxoaos
3afjaeTcsd Npu CO34aHUM (PYHKUMOHAnNbHOro Ornoka, M MOXeT ObiTb M3MEHEeHO B MNpouecce peaaKkTUpOoBaHMUS
nporpammbl. Pasgen 6ubnuotekn: [llepeknrovyamenu, pene u MYJIbMUMJieKCopbl. V3HayanbHO BbIXOA
nHuumnanunsmnpyetcs 0.

HasHayeHue BXoOoB 1 BbIXOAOB:

* sel - Homep BXxoAaa;
* in0,in1, ..., inn — BXx0AapbI;
* out - BbIxoa.

MHuumnanmsauyus:
out = 0

AnropuTtm:
out = in[sel]
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b232 95
I LeFit
] == |ile fit jout
0 n0 |t
0 nl|ft

PucyHok 10.58 — MynbTunnekcop BelwecTBeHHbIX 3Ha4yeHun (MuxFIt)
10.5.14 MynsTunnekcop uenbix 3Ha4eHun (Muxint)

dyHkumoHanbHbIN 6riok MuxFIt nepegaeT 3HaYeHne cBoero Bxogda ¢ MHaekcom sel Ha Bbixod. Ecnn nHaekc BeixoguT
3a pamku nHtepsana [0...konm4yecTBO BXoAoB - 1] TO Ha BbIXxoAde ocTaeTcs npeapiayllee 3HadyeHne. Yncno Bxoaos
3afjaeTcsd NpuM CO34aHUKM (PYHKUMOHAnbHOro Ornoka, M MOXeT ObiTb M3MEHEeHO B MNpouecce peaaKkTUpOoBaHMUS
nporpammbl. Pasgen 6ubnuotekn: [lMepeknrovyamenu, pene u MYJIbMUMJIeKCoOpbl. VI3HayanbHO BbIXOA
nHuumnanunsmpyetcs 0.

HasHauyeHne BXoOoB 1 BbIXOOO0B:

+ sel - Homep Bxoaa;
* in0,in1, ..., inn — BX0AapbI;
* out - BbIxoa.

WHnumanusaums:
out = 0
AnropuTtm:
out = in[sel]
b235 100
M Lol
0 ==l |ile i32 |out |-
0 qmnd|i32
0 qnlji32

PucyHok 10.59 — Mynbstunnekcop uenbix 3HadyeHun (Muxint)
10.5.15 Bbi6op oaHoro 13 BewwecTBeHHbIX 3Ha4eHUn (FCascSw)

Bnok FCascSw BbIBOAMT Ha BbIXO4 NEPBOE M3 BXOAHbIX 3Ha4eHun, ansa kotoporo | =1. Ecnu Bce | = 0, To Ha BbIXop,
BbIBOANTCS 3Ha4eHue no ymondaHuio DEF, n npusHak Q BeicTaBnsetca B 1. Yucno BXO4oOB 3agaeTcsi Npu co3gaHum
hyHKLMOHANbLHOro 61oKa, U MOXeT ObITb U3MEHEHO B NPOLIECCE peaakTUpoBaHUs nporpammbl. Pazgen 6ubnunoteku:
lNepekntoyamenu, pene u Mynbmursekcopsbl. A3HavansHO BbIxod uHuumnanusmnpyetcs 0.

HasHauyeHune BXogoB 1 BbIXOOOB:

* DEF — 3HaueHue Bbixofa Nno yMONYaHuio;
* x0, x1, ..., Xxn — BXoAbl;

« 10,1, ..., In — BbIOpaTb 3Ha4YeHuUE;

* Y — BbIX0fA;

* Q- nNpu3HaK 3Ha4YeHUs1 Mo YMONYaHUIO.

AnropuTtm:
Ecom 1i =1 5 Y = xi, roge 1 =1, 2, .n,
ecom 10, 11, .., In =0 - Y = DEF, Q =1

b238 105
FCascsw
0 —|DEF|fit fit] Y|
0 =0 |fit | G
0 0 |b

PucyHok 10.60 — Bbi6op ogHoro us BewecTBeHHbIX 3Ha4yeHun (FCascSw)
10.5.16 Bbi6op cTpoku (Switch_str)

Brnok Switch_str BoiBOOUT Ha BbIXOf CTPOKY, Ansd kotopon cond = 1. ECnv HECKoNbKO BXOAOB MMEKT 3HaYeHue
cond = 1, TO Ha BbIXOA BbIBOAMTCS 3HAYeHME CTPOKU M3 BxoAa, Y KoToporo cond = 1 1 umetowiero HambonbLmn
NOPSIAKOBbIN HOMep. YMcno BXO4OB 3a4aercs Npu co3gaHny yHKUMOHaNbLHOro 6noka, u MoXeT OblTb M3MEHEHO B
npoLecce peaakTMpoBaHus nporpammel. Pasgen 6ubnuoteku: Mepeknrodamenu, pese U MysbmurisieKcopbl.

HasHayeHue BXxogoB 1 BbIXOOO0B:
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« str0, str1, ..., strn — Bxoap|;
+ cond0, cond1, ..., condn — BbIOpaTb CTPOKY;
* str_out — Bbixoa.

AnropuTtm:
Ecau condi = 1 - str out = stri, rme 1 =1, 2, .., n
b242 110
Switch_str
0 =rd sr50 =50 | str_out |-
0 —condd |b

PucyHok 10.61 — Bbi6op cTpoku (Switch_str)
10.5.17 Jewucpatop yctaBok (Settings)

bnok Settings npepcraender coboln gewwmdppartop yctaBok. Pasgen ©ubnuoteku: lMepeksirodamenu, pesie u
MyJSIbMUnIeKcopsbl.

Tabnuua 10.2 — HazHayeHue BxoaoB U BbixoaoB Settings

AnemeHT | OnucaHue
Bxopabl
nust TekyLimMn HoMep yCTaBKK
val 3HayeHne TekyLLen yCcTaBKku
nout Howmep yctaBku Ans BblBOAa Ha BbIxod vout
n0 HavanbHbI Homep ycTaBoK in
wen PaspeLueHue 3anuncu us val B o
ren PaspelueHune 4teHns u3 o B vout
in 3HayeHne nHNLManmn3aumm yctaBkum (LIMKIMYECKniA)
Bbixoabl
vout lMocnenHee npoynTaHHoe/3anncaHHOE 3Ha4YeHMe yCTaBku ¢ HoMepoM nout
wrtng ®poHT 3anucu
rdng ®PPOHT YTeHMA
o TekyLiee 3HaYeHne yCTaBku (LMKINYECKNA)
b29 10
Settings
HOMED YCTABKM 0 nust int fit vout nochegHee 'IIZ-III'-I.'1'3H-|C-E.-"33'IPEEH-|C-E' FHIYEHKE
JHaYeHKe yCTaekK 0 val fit b | wrtng = $poHT 3anKow
HOMED YCTaBKH Ha vout 0 nout |int b| rdngp &poHTYTEHKA
HEYENEHEIM HOMED YCTEEOH Ind 1 nQ int

paspewseHue sancm M3valeof 0 —wen (b
paspeweHHe yTeHnA off B vout 0 —{ren b

SHAYEHHE HHHUMaNK3awMKn 0 inQ fit fit ol TEKYILEE SHAWEHWE YCTABHM
0 inl fit fit ol
0 in2 fit fit o2
0 in3 fit fit o
0 ind fit fit od

PucyHok 10.62 — [leuncppartop yctaBok (Settings)

10.6 NeHepaToOpbI N TaUMepbl

10.6.1 N'eHepaTop umnynbcoB (Pulse)
dyHKUMOHanNbHLIN Bnok Pulse reHepupyeT MMNynbCbl 3a4aHHOM LUMPUHBI B OTBET Ha MOsiBNeHWe (ppoHTa Ha ero

ynpaensiowem Bxoge. LnpuHa nmnyneca T — 3agaeTcs B MunnmcekyHaax. OnmMTenbHOCTb nay3bl COOTBETCTBYET
BENMYMHE LKA, B KOTOPOM pa3mMelleH 6nok. Pasgen oubnuotekn: NeHepamopbi u maliMepa.
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Ina apekBaTHol paboTbl Brioka, HeoGxoaAMMO pasmellaTb ero Tonbko B Talimepe. He pekoMeHayeTcsi 3agaBaTb
LUMPUHY UMMNyMbCca MeHblIe BpPeMeHW TariMepHoro uukna. OnTUMarnbHbIMU 3HAYEHUSIMU LUIVPUHBI UMNYMbca
ABNAIOTCA 4YMCla KpaTHble BenUYMHEe TalMepHOro uMkna (He KpaTHble 3HaYeHUsl OKPYIMATCA OO0 BPEMEHU
TaliMepHOro LuKna B 60bLUYIO CTOPOHY).

HasHauyeHune BXogoB 1 BbIXOOOB:

* | —ynpaBneHue;
* T - wmnpvHa nmnynbca, Mc;
* (- BbIXOA.

NHnymanusaums:
q=20

PucyHok 10.63 — AnropuTtm 6noka Pulse

b245 115
Pulze
ynpagnedwe 0 -1 b b| gl Beixog
WwHpHHa umnyneca 1 4T (B2

PucyHok 10.64 — NeHepaTop umnynscoB (Pulse)

10.6.2 BknroyeHue ¢ 3apepxkoun (DelayOn)

®yHKuMoHanbHbIN 6ok DelayOn pearvpyeT Ha OPOHT Ha ynpaenstowem Bxoae | yepes 3agaHHOe BpeMs 3a4epKKu
T. Ecnu ynpaensowmin 6ut cOpocnuTtces, NorMveckmin TaiMmep Takke cbpocuTca M OygeT oxuaatb criegylLero
poHTa Ha ynpaenstowem Bxoae. Pasgen 6ubnuoteku: N'eHepamopbl u malivepa.

Ina ageksaTHon paboTbl Bnoka, HeobxoaMmo pasmelLaTtb ero Tonbko B TaliMepe. He pekomeHayeTcs 3agaBarb
BpeMA 3adepXKn MeHblle BpeMeHU TaﬁmepHoro LUnKna. OnTmManbHbIMU  3HAYEHUAMU BpeMeHn 3aepXxKu
ABMSOTCS YMcCna KpaTHble BENWYMHE TaMEPHOro UMkna (He KpaTHble 3HA4YeHWs OKPYMMSTCS [0 BPEMEHM
TanMEepHOro Lmka B 60nbLUyto CTOPOHY).

HasHauyeHune BXogoB 1 BbIXOO0B:

* | —ynpaBeneHue;
* T — Bpems 3a0epXKu, MC;
* ¢ —BbIXOA.

NHnymanunsaums:
qg=20

0
PucyHok 10.65 — Anroputm 6noka DelayOn

247 120
DelayOn
o0 41 |b bl gf
B EMA B MC T |32

PucyHok 10.66 — BknroyeHue ¢ 3agepxkon (DelayOn)
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10.6.3 BbikntoyeHune ¢ 3agepxkon (DelayOff)

®yHKkumMoHanbHbin 6rnok DelayOff npu yctaHoBneHun ynpasnsiowero 6uta | yctaHaBnmBaeT BbIXOgHOW 6uT q,
NHUUManuanpyeT forndecknii Tanmep — Grok nepexoauTt B pexuM oxuaaHusa cnaga ynpasnstowero 6uta. MNMocne
cnaga ynpasnsioLlero 6uTa BeixogHow 6uT cbpackiBaetca vYepes Bpems 3agepxku T. Ecnu Ao nctedeHns Bpemenu
3a0epXKKU BbICTABMTCH ynpaBnsawowmn 6ut, norndeckun Tanmep cbpocutcs n Byget oxuaaTtb criegyowero cnaga
ynpaensiowero 6uta. Pasgen 6ubnuoteku: N'eHepamopb! u malimepa.

Ona ageksaTHon paboTbl Bnoka, HeobxoaMmo pasmelLaTb ero Tonbko B TaliMepe. He pekomeHayeTcs 3agaBatb
BpeMS 3a[epXKW MeHblle BpeMeHW TammMmepHoro uukna. OnTMManbHbIMU 3HAYEHUSIMU BPEMEHMW 3a4EepPXKKU
ABMAKOTCA 4YMCMa KpaTHble BENUYMHE TavMepHOro uukna (He KpaTHble 3HaYeHWst OKPYIMSATCA OO0 BpPEMEHM
TalMepHOro uukna B 60mbLLUYI0 CTOPOHY).

HasHayeHne BXO4O0B M BbIXOAOB:

* | -ynpaBeneHue;
+ T —Bpems 3agepxku, Mc;
* (— BbIXOA.

MHuumanusayus:
qg=20
I
1 e g—— o p— e
qO : T ; T
1 e —
0
PucyHok 10.67 — AnropuTtm 6noka DelayOff
b249 125
DelayOff
o 41 Jo B g
gpemA e mc O T 132

PucyHok 10.68 — BuikntoueHue ¢ 3agepxkon (DelayOff)

10.6.4 NMonoBUHHbLIM UMMNYNbLC Nocne nonoBuHbI nay3bl (HalfPulse)

Bnok HalfPulse BbigaeT nmnynec anutenbHoctu T/2 nocne naysbl T/2 no nepenagy 0 B 1 Ha Bxoge |. Pasgen
onbnuotekun: N'eHepamopb! u matimepa.

Ona apeksaTHol paboTbl Groka, HeobxoaMMo pasMelllaTb ero Tonbko B TaliMepe. He pekomeHayeTcs 3agaBaThb
BPEMS! ANMUTENbHOCTU MeHbLLIEe BpeMeHW TalMepHOro Lmnkna. ONTUManbHbIMU 3HaYEHUAMU BPEMEHU ONUTENbHOCTM
ABNAIOTCA 4YMCla KpaTHble BeNUYMHE TaliMepHOro uMkna (He KpaTHble 3HaYeHUsl OKPYIMATCS OO0 BPEMEHU
TalMepHOro LMKna B 60sbLUYIO CTOPOHY).

HasHauyeHune BXogoB 1 BbIXOOO0B:

* | —ynpaBsneHue;
* T — ANUTENbHOCTb, MC;
* (- BbIXOA.

NHnymanusaums:
q=20

q, T2 TR, [T TR, | T2 TP
|

PucyHok 10.69 — Anroputm 6noka HalfPulse
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b251 130
HakPulse
] 1 |b bl g
1 T |32

PucyHok 10.70 — MonoBuUHHbIN MMNYJLC Nocre nonoBuHbI nay3bl (HalfPulse)

10.6.5 NeHepaTop curHanoB (GenSign)

Bnok GenSign reHepupyeT curHanbl pasnuyHon popmbl. Pazgen 6ubnuoteku: NeHepamopb! u maliMepa.

[Ona ageksaTHon paboTbl Bnoka, Heob6xoaMmo pasmelLaTtb ero Tonbko B TaliMepe. He pekomeHayeTcs 3agaBarb
BpeMS OJIUTENBHOCTN MEHbLLE BPEMEHN TalMepHOro umkna. OnNTMManbHbIMU 3HAYEHUAMU BPEMEHW OAIMTENBHOCTU
ABMAKTCA 4YMCMNa KpaTHble BENUYMHE TaWMeEpHOro uUukna (He KpaTHble 3HAaYeHWUst OKPYIMSATCA OO0 BPEMEHM
TanMepHOro Uukna B 60MbLLUYIO CTOPOHY).

HasHayeHne BXOA0B M BbIXOAOB:

» Tsg — nepuopg curHana B cekyHaax;

*  Amp - amnnuTyga curHana,

* Shf — cmelLeHMe cnrHana nNo ocyn opanHar;
* Aut — BKNoYEHNE NEPUOANYHOCTI CUTHaNa;
» Dis — cbpoc curHana;

* sin— cuHyconaa;

* line — nuna;

*  sSQW — MeaHap;

* 11,12 — nornyeckne 6UTHI.

MHuumanmsayus:
sin = line = sqw = 11 = 12 = 0

AnropuTm:

1. Ecnu Aut =0, Torga curHansl Ha BbIXoge UMELOT crieayroLwmnmn Bua;

sin
Amp
0 Shf
Tsg/4
line
Amp
0 Shf
Tsgl4
sqw
Amp
0 Shf
Tsg/4

PucyHok 10.71 — Anroputm 6noka GenSign npu Aut =0

2. Ecnu Aut =1, Torga curHanbl Ha BbIXO4Ee MMET CrieayoLnin BUA:
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sin

line

sqw

shf

PucyHok 10.72 — AnropuTtm 6noka GenSign npu Aut = 1

Ecnu yctaHoBUTL 1 copocutb OMT Dis, curHan Ha4yHeT reHepupoBaTbesi co 3HadYeHus Shf.

MNepuog O
0

0
0
0

b253 135
GenSign

Tsg |fit fit| =€n
Amp | fit fit| line
shf | fit fit| sqw
Aut |b b ik
Dis [b b e

PucyHok 10.73 — l'eHepaTop curHanos (GenSign)

10.6.6 Jlornuecknun Tanmep co sasoaom (AdvTimer)

bnok AdvTimer nepefaeT Ha BbIXO4 ¢ C YNpaBnsiloWero Bxoda nocre 3agepXks no BpemeHn T. B3sop
ocyulectensetca no Bxoay set npu | = 1. Pasgen 6ubnuotekun: N'eHepamopbi u matimepa.

[na agekBaTHon paboTbl Bnoka, HeobxoaMmo pasmelLaTb ero Tonbko B TaliMepe. He pekomeHayeTcs 3agaBarb
BpeMA 3adepXKn MeHblle BpeMeHU TaﬁmepHoro LUnKna. OnTuManbHbIMKU  3HaYEHUAMU BpeMeHN 3aepXKu
ABMSIOTCS YMcCna KpaTHble BENUYMHE TaWMEPHOro UMkna (He KpaTHble 3HAYeHWst OKPYMSTCS [0 BPEMEHM

TalMepHOro LuMkIa B 60bLUyH0 CTOPOHY).

HasHaueHue BXO4OB M BbIXOAOB:
* | —ynpaBeneHue;
* T -—3apepxka, Mc;
+ set—3agepxka;
* (—BbIXOf;
* t-—3HayeHue Tanmepa.

MHuumnanusaums:
q=20,
t =T
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PucyHok 10.74 — Anroputm 6noka AdvTimer

b255 140
AdvTimer
] | b bl q
100 T |B2 uB2| t
1] set [ b

PucyHok 10.75 — Jlornyecknn Tanmep co sasopom (AdvTimer)
10.6.7 N'eHepaTOp MMNYNbLCOB C 3afaHHON CKBaXXHOCTbIO (PulseGeneratorEx)

Bnok PulseGeneratorEx npu yctaHoeBneHHoM B 1 Bxoge enbl Ha Bbixoge chopmupyeT normdeckve MmnynbCbl
3a0aHHON CKBaXKHOCTU: ANUTENbHOCTb UMMYNbCca 3agaetcs BxogoMm t1, AnMTenbHOCTb nay3sbl — Bxogom t2. Beixogbl
t_on u t_off Begyr oTcuer Tekywero BpemMeHM UMMNyrbCa W nNay3bl, COOTBETCTBEHHO. Pasgen OubnmnoTeku:
enepamopsl u matimepa.

Ons apeksatHom paboTbl 6rnoka, crnegyeT pasmewiatb ero Tonbko B Tatimepe. lNpu pabote 6rnoka B ®PoHe
NPUCYTCTBYET NOrpeLlHOCTb. He pekoMeHOYyeTCA 3afaBaTb BpeMA 3a0epP>XKKU MeHbLUEe BpeMeHU TaﬁmepHoro LUukKna.
OnTyManbHbLIMU 3HAYEHUAMU BPEMEHW 3a4epXKu ABMNSITCH YWUCha KpaTHble BenuMuuHe TaMepHoro uukna (He
KpaTHble 3Ha4YeHNs1 OKPYIMSATCH O BPEMEHU TaNMEPHOTO LuKra B 60MbLLYHO CTOPOHY).

HasHayeHune BXogoB 1 BbIXOO0B:

* t1 - gnuTenbHOCTb UMNYMbCa, MC;

* {2 - pnuTenbHOCTL Nayabl, MC;

* enbl - pa3pelieHune paboTbl;

* out - BbIxoa;

* t_on - Tekywee Bpems Mmnynbca, Mc;
+ t_off - Tekywee Bpemsa nay3sbl, MC.

MHuumanusayus:
out = 0
enbl
1 _— -
0—
out ! t1 t2 t1
1 e — .
0
PucyHok 10.76 — Anroputm 6noka PulseGeneratorEx
b257 145
PulseGeneratorEx
0 ul 132 b| out
0 12 132 ul32 |t_on
0 enbl | b ul32 |t _off

PucyHok 10.77 — l'eHepaTop UMNynbCOB € 3afaHHOM ckBaxHocTbio (PulseGeneratorEx)
10.6.8 NeHepaTop cnyyanHbix Yucen (rndgen)

Brnok rndgen BblgaeT Ha BbIXOAe ChnydvaiHble yMcna B Avanas3oHe OoT -amp Ao +amp. Pasgen Gubnuvoteku:
reHepamopsb! u matmepa.

HasHayeHue BXogoB 1 BbIXOO0B:
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* amp — aMnnuTyaa;
* out— cnyyanHoe 3Ha4YeHue.

b258 150
rndegen
] amg |ﬂt ﬂtl out

PucyHok 10.78 — NeHepaTop cny4alHbIx yucen (rndgen)
10.6.9 YHuBepcanbHbIn cyeTumnk (CounterCTN)

YHuBepcanbHbln cdeTunk CounterCTN vcnonb3yeTca Ans npsmoro n obpartHoro cyeta. Onepauns «nNpsMon cyeT»
BbINOMHAETCA MO nepegHeMy (pPOHTY MMnynbca Ha Bxoge npsiMoro c4yeta inU, 4to yBenuuvBaer 3HadeHue
BbIXOAHOro curHana out. Mimnynscel, npuxogsiwme Ha Bxog inD («obpaTHbIn c4eT»), yMeHbLUAloT 3HaYeHue Bbixoda
out. B cnyyae noctynneHus Ha Bxog rst curHana normyeckon 1, BbIxod cyeTynka out yctaHaBnMBaeTCH B 3Ha4YeHVe
BxoAa n. Paspen 6ubnuoteku: NeHepamopb! u matmepa.

B cnyyae ogHOBpeMeHHOro MoCTynneHus curHanos Ha BxoAbl inU 1 inD npuopuTeTHbIM SIBRISIETCA cUMrHan Bxoaa
inU. JonycTnMbIn AManasoH 3Ha4eHun Yyncna umnynscos n: ot 0 4o 65535.

HasHayeHne BXOOO0B M BbIXOOB:

* inU — BXx0o4 “MMyrnbCoOB NPSMOro cYeTa;

+ inD — Bxog nMmnynbLcoB o6paTHOro cYeTa;

* rst — nornyeckuii BXog,;

* N —YyCTaHOBMNEHHOE 3HaYeHNe MMMNYIbCOB;
* out - BbIxoa.

Bxoag rst

= T

- Jj ! f
HelX00 out

PucyHok 10.79 — Anroputm 6noka CounterCTN

b260 155
CounterCTN
BNOOALMA HMnyneC "npamoro cieta” 0 ={nU|b 132 |out BbIX0M,
BNOOALMA HMNyneC "o paHoro cdeta” 0 —{nD|b
BNOOALWMA MmnmyaeC cipoca 0 —{r<t |b
yCTaska 0 n Julé

PucyHok 10.80 — YHuBepcanbHbin cveTumnk (CounterCTN)
10.6.10 UHKpemMeHTHbIN cyeT4uK (CounterCTU)

WHkpeMeHTHbIN cueTynk CounterCTU ucnonb3syeTcsa Ans noacyera yncra MMnynbcoB, NPUXoAsLmnx Ha Bxoq in. Ha
Bbixofe out cueTymka NMosiIBUTCS MMMYNbC CUrHama fiormyeckon 1, ecnmu YMcro NPUXOASLUNX Ha BXOA UMMYIbCOB
OOCTUTHET YCTaHOBMEHHOrO 3Ha4YeHUs Ha Bxofge h. CueTtumk cbpacbiBaetcs B 0 no nepegHemy pPOHTY uMnynbca Ha
Bxoge rst. Pazgen 6ubnuotekn: NeHepamopb! u matimepa.

B cnyvyae ogHOBpPEMEHHOro MOCTYMMEHWUS CUrHaNoOB Ha BXOA4bl MPUOPUTETHbIM SIBASIETCA curHan Bxopa rst.
[onycTumbln gnanasoH 3Ha4eHun Ymcna umnynscos n: ot 0 o 65535.
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HasHauyeHune BXogoB 1 BbIXOO0B:

* in—BX0A4 MMMYNbCOB NPSIMOroO CYETa;

* rst — uMnynbCcHbIV BXOA Ans cbpoca Bbixoaa cyeTynka B 0;
* h — yCTaHOBIIEHHOE 3Ha4YeHNe UMMYNbCOB;

e out - BbIxoa.

. M
Bxoa in : t
Bxon rst t
B WO O LIt e RSO S So— ——

PucyHok 10.81 — Anroputm 6noka CounterCTU

b262 160
CourterCTU
BOOAWMA umnyaec 0 ={in | b blout |~ Bbixog

BXOOAWMA HMnyneC cpoca 0 —rst | b
ycraska 0 n |ulg

PucyHok 10.82 — UHkpeMeHTHbIN cyeTuuk (CounterCTU)

10.6.11 NUHKpeMeHTHbIN c4eT4YuK ¢ aBTocopocom (CounterCT)

VHKpEMEHTHbIN cyeT4MK ¢ aBTocObpocoM CounterCT ucnonb3yetcst ANA NoAcyeTa 3a4aHHOro Ymicna umnysrscoB n.
Ha Bbixoge out cyeTymMka NOsIBUTCA MMMYNbC CUrHana fiormyeckon 1 grmTenbHOCTbIO B OOWH LMK, €Crv YMCIO
NPUXOASLLNX Ha BXOZ in MMMYNbCOB JOCTUMHET YCTAaHOBMNEHHOIO 3HadeHusa n. Pasgen 6ubnuotekn: NeHepamopsbi u
malmepa.

JonycTumbli AnanasoH 3HavyeHu Ymcna nmnynscos n: ot 0 o 65535.

HasHauyeHne BXoOoB 1 BbIXOJOB:

* in —BX04 UMNynbCOB;
* h-— ycTaHaBnMBaeMoe 3Ha4yeHue UMMYnbLCOoB;
« out - BbIxoa.
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Bxon in

Brixon out

PucyHok 10.83 — AnropuTtm 6noka CounterCT

b264 165
CounterCT
BOOAWMA umnyaec 0 —{in | b b|out |- Bbixog
ycraeka 0 —4n  [ulb

PucyHok 10.84 — UHKpeMeHTHbIN cyeTYUMK ¢ aBTocopocom (CounterCT)

10.7 O6paboTka curHanoB

10.7.1 CuMmMeTpUYHbIMN OrpaHn4uTenb curHana (LimSim)

dyHKUMOHanNbHLIN 6ok LimSim sBnsieTca CUMMETPUYHbIM (Ha BenuuuHy val) orpaHnynTenem BXOAHOrO CurHana
inp. Pasgen 6ubnuotekn: O6pabomeka cuzHasnos.

HasHauyeHne BXoaoB 1 BbIXOOOB:
* inp —BX0ogHOW curHanm;
+ val — BennynHa orpaHudeHus (abcontoTHoe 3Ha4YeHne);
+ dis — KomaHga oOHyneHns BbIXOAa;
* out — BbIXOOHOW CUrHan orpaHuyuTens.

MHuumanmsayus:

out = 0

AnropuTtm:

dis = 0 - out = inp, ecyu inpval - out = val,
eciu inp < -val - out = -val,

dis =1 - out = 0

b265 5
LimSim
0 inp|fit fit [out |-
0 —val |fit
0 qdis | b

PucyHok 10.85 — CuMMeTpUYHbIN orpaHMuuTenb curHana (LimSim)
10.7.2 Annpokcumauus obpaTtHoun cpyHKuumn (Approx)
Bbnok Approx ons 3agaHHon TabnmyHon yHkUun y = f(x) npomM3BoguT annpokcumauuo obpaTHOM yHKUMU X = ¢

(y). TabnuyHas dyHkuma y = f (x) 3agaetca MaccuBom tab_y 3HaueHW y, COOTBETCTBYIOLLMX 3HAYEHUSM X
aprymMeHTa, BblbpaHHbIM 13 guanasoHa [minx...maxx] c warom hx. Pasgen 6ubnuotekun: O6pabomka cuzHasos.
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HasHauyeHune BXogoB 1 BbIXOO0B:

* y—TabnuyHas pyHKuus;

* hx—warx;

*  MinX — MMHUMYM X;

* maxx — MakCUMyM X;

+ ty0, ty1, ..., tyn — 3HayeHua y ana x0, x1, ..., xn;
* X —obpaTHasa dyHKUMS.

NHnymanmsaums:
out = 0

AJ'IFOpI/ITMZ ncnonb3yerca KyCOLIHO-J'II/IHeIZHaFl annpokcnmauma no AByMm coceHMM TOYKaM.

b268 10
Approg

1y fit fit X
x| fit
—{ i | fit
—{mizoo | fit
1yl |fit
tyl ([fit
ty2 [fit
w3 (it
1ty | fit
tys [fit
1ty |fit

(== == =T =T = =~ =]
|

PucyHok 10.86 — Annpokcumaumsa o6paTtHomn coyHKumnmu (Approx)
10.7.3 Kyco4yHo-nuHenHasn nitepnonauusa (KL_Interp)

Bnok BbluncnseT 3HavyeHue pyHKUUK Y, 3aaaHHyto TabnmyHo (x0, yO0, ...), npu 3Ha4YeHun aprymeHTa, pasHoro in. Mpu
3TOM MCMNOMb3yeTCHA KYCOYHO-NMHEenHasn nHtepnonsaums. 3HadeHune dit 3agaeTt cmelleHne 3Ha4YeHNsty, OTHOCUTENBHO
3HayeHun B Touvkax x0, x1, ..., koTopoe ucnonbayetrca ecnu edl = 1. Ecnu 3HavyeHne X He BXOOAUT B [ManasoH,
3afaHHbIN Todkamm X0, X1, ..., To BbicTaBnseTcs donar ownbku err. Pazaen 6ubnunotekn: Obpabomka cuzsHasnos.

HasHayeHue BXogoB 1 BbIXOAOB:

* in —3Ha4yeHue X;

+ dlt-cmeleHney;

+ edl — yuntbiBaTh CMeLLeHMKE;;

+ t0,t1, ..., tn —3HayeHne y0, y1, ..., yn;
* ¢0,c1,...,cn—3HadvyeHue x0, x1, ..., xXn;
* out - 3Ha4yeHuey;

* err — chnar owmnoKu.

MHuumanusayus:
out = 0, err = 0

AJ'H'Opl/ITMZ BblHUCIIEHNE 3HAYEHUA (*)yHKLI,I/II/I OCHOBaHO Ha KYCOLIHO-HMHGVIHOVI MHTEPpNonAunn.

b271 15
KL Interp

—in |fit fit|out |-
—{dit |fit b|errf
—ed | b
(it
—{cl |fit
—{t1 |fit
—cl [fit

oy e [ Y e [ e
|

PucyHok 10.87 — KycouHo-nuHenHas nHtepnonsaums (KL_Interp)
10.7.4 HecummMmeTpUYHbIN OrpaHn4uTenb curHana (Lim)

dyHKUMOHanNbHbIN 6rok Lim saenaetcsa OyHKUMOHAnNbHbIN BrioK sSIBNSAETCA OrpaHu4MTenem BXOOHOrO curHana inp.
Pasgen 6ubnmnotekn: O6pabomka cueHasnos.

HasHauyeHue BXoOoB 1 BbIXOOOB:
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* inp — BXoaHOW curHarn,

* max — BEpPXHAS rpaHnLa;
*  mMin — HAXHAA rpaHnua;
* out-—BbIxoa;

* uf—inp > max;

o if—inp <min.

MHuumnanmsayus:
out = 0
Anroputm:
out = inp, ecsu inp > max - out = max, uf = 1,
ecnu inp < min - out = min, if =1
b273 20
Lim
0 np |fit fit| out
0 max | fit b L
0 min | fit b I

PucyHok 10.88 — HecummeTpuUHbIN orpaHnuuTens curdana (Lim)
10.7.5 N'pynna orpaHunuuntenen curHana (Lims)

dyHKuMoHanbHLIN 6ok Lims npeactaenset cobor rpynny orpaHnyuTenen curHana val. Yucno BxogoB 3agaetcs
npyu co3gaHun PyHKUMOHaNbHOro Oroka, m MoXeT ObiTb M3MEHEHO B MpoOLEecce pedakTUpPOBaHUS Mporpammbl.
Paszgen 6ubnmnotekn: O6pabomeka cuzHasos.

HasHauyeHne BXoOoB 1 BbIXOOOB:
« vali —Bxogpl;
* maxi — BEpXHSAA rpaHmuUa -ro BXxoaa;
*  mini — HWXKHAS rpaHuLa -ro BXoaa,;
* 0i —BbIXOAbl.

NHnymanusaums:
oi =0
AnropuTtm:
o = val, ecmu val > max - O = max,
eciu val < min - o = min
B277 25
Lims
0 minD | fit fit| ol
0 vall | fit
1] maxl| fit

PucyHok 10.89 — N'pynna orpaHnunTenen curHana (Lims)
10.7.6 N'papgmeHTHbIN PunbTp (GradLim)

®yHKUMOHanbHbIN Onok GradLim orpaHnyMBaeT poOCT BXOAHOrO curHana Q, cpaBHuBas npuvpalleHue 3TOon
BENNYUHBI C 3aJaHHOW Benu4uMHon gonyctumoro npupawenus dQ. Ecnu npupalweHme He npesbilaeT 3a4aHHOro,
OGrnok paboTaerT Kak yCpeoHAWMA Mo ABYM 3HayYeHusm cunetp. B npotnBHOM crnydae Ha Bbixoge Onoka
ycTaHaBnueaeTtcs BenuuuHa out[i - 1] * dQ, a vHgukaTop If yctaHaBnuBaetca B eguHuuy. [uckpetusauums no
BpeMeHu 3adaetcs cTpobumpyowmm Bxogom enbl. Pazgen 6mbnunotekun: O6pabomka cuzHasnos.

HasHauyeHue BXxogoB 1 BbIXOOOB:
+ Q-Bxog;
+ dQ - gonycTtmoe npupalleHue;
* enbl — cTpobupytowmnn Bxog;
* out-BbIxog;
* if — npupaweHne Gonblue 3agaHHOrO.

MHuumnanmsayus:

out = 0, if = 0

AnropuTtm:

out = out[i - 1] +* dQ, mpum -dQ < Q - out[i - 1] < dQ,
out = outf[i - 1] + Q, wmHaue
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b279 30
GradLim
1] a fit fit| out
0 dd | fit b j
0 enbl | b

PucyHok 10.90 — MpapneHTHbIN bunbTp (GradLim)
10.7.7 OnpepneneHuve NpuHaaneXHoOCTU K Anana3oHy (Inside)

®yHKUMOHanbHbIN 6rok Inside onpenensieT NpUHAANEXHOCTb 3HAYEHUS BXOOHOW nepemeHHon val Kk 3agaHHOMy
AnanasoHy (a...b) ¢ gonyckom HeuwyBCTBUTENBHOCTU eps (OT -eps/2 o +eps/2). Ecnn 3HaveHne val HaxoguTtcs
BHYTPU OuanasoHa, B eduHUUy ycTaHaBnuBaeTcsi Bbixog isd (BHYTpM), ecnu ke 3HaveHue val HaxoauTcsi BHe
OnanasoHa, B eauMHuly ycTaHaenmBaeTcs Bbixog osd (cHapyxu). EonHMua Ha Bbixoge apX ykasbiBaeT Ha To, YTO
3HayeHve val Haxogutcsi BONMM3M rpaHuubl Avanas3oHa (B 30HE HEYyBCTBUTENBHOCTW). OTO CBOWCTBO MOXET
oKasaTbCsl MONe3HbIM ANs 3a4aHNs TMCTEePe3nNCHbIX 3aBUCUMOCTEN. Ecnn 3To He HyXXHO, Heo6XoaMMO 3a4aThb eps =
0. Pasgen 6ubnuotekn: O6pabomka cuzHanos.

HasHayeHue BXogoB 1 BbIXOAOB:

* val - Bxop;

* @ — HWKHSASA rpaHnLa;

* b — BepxHssa rpaHuya;

* eps — rcrepesuc;

+ enbl — pa3pelueHue Ha paboTy 6noka;
* isd — BHyTpPY;

* osd — cHapyxu;

* apX — B 30HE HEYYBCTBUTENbLHOCTH.

NHnymanunsaums:
isd = 0, osd = 0, apx = 0

b280 35
Inside
0 qua |fit b| Bdf-
0 a fit b| o=df-
0 b fit b| g
0 feps |fit
0 endl | b

PucyHok 10.91 — OnpepneneHue npuHaaneXxHocT Kk guana3ony (Inside)
10.7.8 NMapabonuyeckuin orpaHnumnTens (SqLim)

Briok SqLim oGHapyxuBaeT BbiXxod BXOAHOMO 3HAYeHMsl 3a orpaHuuMBaloliMe napabonbl. Pasgen GuGnvoTeku:
O6pabomka cuzHaos.

HasHauyeHue BXoaoB 1 BbIXOOO0B:
* dp-Bxog;
* - Xxnapabonbl;
* k1 - «koacpdumuneHt 1;
* k2 - koachpmumeHT 2;
» gt — 6onblue BEpXHEN;
e It— HWXe HXKHEN;
» alm — Bbixopg 3a npegensi.

MHuumanmsauyus:
gt = 0, 1t = 0, alm = 0

AnropuTtm:

Ecom g > 0.01 - gt = 1, eciu dgk2-g-qg, itltl, ecim dg < kl-g-qg,
nHavue gt = 1, ecom dg > 0, 1t = 1, ecim dg < O,

alm = gtuUlt
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b282 40
SgLim
0 dp [fit b| a
0 g |ft bl &
0 k1 |fit b [alm
0 -{k2 [fit

PucyHok 10.92 — Mapabonuyeckui orpaHmuuTtens (SqLim)
10.7.9 dunsTp BatTepBopTa (BatterFilter)

Bnok BatterFilter npencraesnset u3 ceba ¢unstp batTepBopta ¢ NOCTOsiHHOM BpeMeHu Tx 1 koaddULMeHTOM
aemndupoBaHus g. [Ins ageksaTtHom paboTbl hunbTpa HeobxoaMMo pasmeLLatb AaHHbIA 6nok B Tatimepe. Pa3gen
6ubnuotekn: O6pabomka cuzHasos.

HasHayeHue BXOA0B M BbIXOAOB:
e in-BXxop;
* Tx - nocrtosiHHasa BpeMeHu;
* g —ko3dhpmuneHT AeMnprpoBaHns;
* out - BbIxoa.

MHuumanmsauyus:
out = 0
b284 45
BatterFilter
0 in |fit fit jout |-
1f T |fit
1f e |t

PucyHok 10.93 — ®unbtp BatrepBopTa (BatterFilter)
10.7.10 Hopmanusauus wkanol (Scale)

Bnok Scale ocyulecTBnsieT nuHeriHoe npeobpa3oBaHne OuanasoHoB 6e3 orpaHnunTensi. AprymMeHTbl SBMSHOTCSA
BeLLleCTBEHHbIMY Yncnamu. Pasgen 6ubnuotekn: O6pabomka cueHanos. Boixog nHmumnanuaupyetcs 0.

HasHauyeHue BXoOoB 1 BbIXOOOB:
* X —BXOf;
*  MinxX — MMHUMYM BXOA3;
* maxx — MakCMMyM BX0Aa;
*  miny — MMHMUMYM BbIX0Aa;
* maxy — MakCUMyM BbIX0Aa;
* Yy — BbIXOA.

MHuumanmsaums:
y =0
AnropuTtm:
Ecay (max (x) - min(x)) > 0.001 - y = (max(y) - min(y))/(max(x) - min(x))-(x - min(x)) + min
vHaue y = min (y)
bl23 170
Scale
0 X fit fit ¥
0 minx | fit
0 mao | fit
0 ~{miny|at
0 magy | fit

PucyHok 10.94 — Hopmanusauus wkansl (Scale)
10.7.11 MNMpeobpasoBaTenb AnNA moaynsa TepmoconpotusneHus (5B34Conv)
Bnok 5B34Conv npegHasHa4veH ansa cornacosaHnsa 50-OMHbIX TepmoconpoTuenenun tuna 50 n 50M ¢ BxogHbIMu

mooynsmu tuna 500, Ona cornacoBaHusi Todkn 0 ° C nocnegoBaTenbHO C OATYMKOM MOAKITHOYAETCS MOCTOsTHHOE
conpotuerneHue 50 Om. [ina nepecyera nokasaHui pesynbsrar namepeHus ¢ oyHKUMoHaneHoro 6roka aHanoroBoro
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BXofa 3aBoamuTcA Ha Bxog t 6noka 5B34Conv. NMpu ncnonb3oBanny gatyunka tuna 50M Bxopg type yctaHaBnueaeTcs
B 1, a ans 500N — B 2. Pazgen 6mubnunotekn: O6pabomka cuzHasos.

[nanasoH paboTbl hyHKUMOHanbLHoro brnoka: ans 500 -150 °C ... 200 °C, ansa 50M -50 °C ... 200 °C.

HasHauyeHue BXogoB 1 BbIXOOOB:
* t-—Bxona;
o type—Tun (1, 2);
* out - BbIxoa.

MHuumanusayus:
out = 0
AnropuTtm:
type = 1: t > -50,5 - out = 2,02-¢t,
nHade out = 1.33-t-32.8.
type = 2: t > -10,8 - out = 1,83-¢t,
nHaue out = 4.62-t + 29.9
b2B7Y 55
5B34C o
0 Tt fit fit| out -
1 type |ilE

PucyHok 10.95 — NMpeo6pa3oBatenb Ans moaynsa tTepmoconpoTtuBneHus (5B34Conv)
10.7.12 UnTepnonsauumsa (Interpolation)

Bnok Interpolation npon3BoauT MHTEPNONAUMIO (PYHKUUKW, 3adaHHOW Ha Bxodax X U y. Ecnu dyHkumMs 3agaHa
HenpaBunbHO, MO0 KONMYECTBO hum MpEBLILLAET 3a4aHHOE, BbICTABNSAETCA Npu3Hak owmnbkn sts. Ecnn en =0, 10
out = in. Pazgen 6ubnuotekn: O6pabomka cuzHasnos.

Brok paspeluaercst yctaHaBnmMBaTh TONbKO B POH.

HasHayeHue BXxogoB 1 BbIXOAOB:

* en — BKIoYeHne 6noka;

+ typ —1un (0 — nuHenHasn, 1 — cnnavH Akuma);
*  NUM — KONMNYECTBO TOYEK;

+ ctrl —He ucnonbayetcs;

+ cfg — He ucnonbayercs;

e in-BXxop;

* x0, x1, ..., Xn — 3Ha4YEHUS X;

+ y0,y1, ..., yn—3HayeHns y;

* out - BbIxoa;

* sts —ownbka.

b300 15
Interpolation
1 qen |ulé fit| out|
0 qoyp (6 ulg| stsp-
2 —num |6
0 —ctrl |ulée
0 qciz (ulk
0 qmn fit
0 qx0 |fit
0 qy0D |fit
0 qxl1 |fi
0yl [fit

PucyHok 10.96 — UHTepnonsuuma (Interpolation)
10.7.13 CummMmeTpuyHasa mepTBas 30Ha c ructepesmcom (FdeadS)

®yHKuMOHanbHbIN 6nok FdeadS ABnseTca CUMMETPUYHOW (Ha BenuuuHy val) MepTBOM 30HOW MO OTHOLLEHWIO K
curHany inp. Otnuumne gaHHoro ®b ot 6noka CumMmeTpuyHasi MepTBas 30Ha COCTOUT B TOM, YTO MpU BbiXoAe
cvrHana inp 3a npegensl MEPTBOM 30HbI, B 6r1oke (hopMrpyeTCst BHYTPEHHWUI cbrar, KOTOPbIA CKa4KOM OTKITIOYaET ee.
C6poc gnara npoucxoauT B MOMEHT CMEHbI MOMSIPHOCTU BXOOHOro curHana inp. Pasgen 6ubnuotekn: O6pabomeka
Ccu2Hasos.
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HasHauyeHne BXxoaoB 1 BbIXOOO0B:
* inp—Bxog;
* val — mepTBas 30HQ;
* dis — oTkNOYEHE MEPTBOM 30HbI;
* out - BbIxoa.

MHuumanmsauyus:
out = 0
b289 &0
Fdead>
0 np|ft fit jout
0 val | it
0 dis | b

PucyHok 10.97 — CummeTpuyHasa MepTBasi 30Ha ¢ ructepesucom (FdeadS)
10.7.14 CummeTpuyHaa mepTBas 3oHa (DbandS)
®yHKkuMoHanbHbIn 6ok DbandS siBNsieTcs CUMMETPUYHOWN (Ha BenuumHy val) MepTBOW 30HOW MO OTHOLLEHUIO K
curHany inp. Pasgen 6ubnuoteku: O6pabomka cuzHasos.
HasHayeHue BXOO0B 1 BbIXOOB:
inp — Bxog;
val — mepTBasi 30Ha;

dis — OTKNOYEHNE MEPTBOW 30HbI;

out — Bbixon.
MHuumanusayus:
out = 0
AnropuTtm:
dis = 0: out = 0, ecau inp > val - out = inp - val,
ecnu inp < -val - out = inp + wval.
type = 2:t > -10,8 - out = 1,83-¢t,
dis = 1: out = inp
b291 B5
Dbands
1] np|ft fit [out
1] val |fit
1] dis |b

PucyHok 10.98 — CummeTpunyHas mepTtBas 3oHa (DbandS)
10.7.15 inarHocTuka curHanoB gat4yukoB (SensSpd)

Brnok SensSpd aHanu3anpyetr CKOpPOCTb M3MEHEHMSI BXOOHOIO CurHamna inp v orpaHu4MBaeT ero, ecrivm CKOpOCTb
npesbiwaer 3agaHHyio spd. NMpy aToM cpaBHMBAKOTCA TeKkyllee 3HayeHue curHana inp U ero 3HayeHue Ha
npeablayLieM UWKne BbINOMHEHUS NPorpaMMbl, a CKopocTb spd 3agaeT MakcMMarnbHO OONYCTUMOE U3MEHeHue
curHana B cekyHay. MNpu otknioveHun guarHoctukn dis = 0 curHan inp nepegaetcst Ha Bbixog, out 6e3 nsmeHeHun,
hsp =0 1 nul = 0. MNepsble 10 LMKNOB NporpamMmMbl ANArHOCTMKA OTKITOMEHA HE3aBUCMMO OT 3HadveHus dis. Pasgen
6ubnuotekn: O6pabomka cuzHasos.

HasHauyeHne BX0oO0B 1 BbIXOOOB:
* inp—Bxog;
* spd — CKOpOCTb;
* dis — BkNOUNTB;
e out - BbIxog;
* hsp — BbICOKasi CKOpOCTb;
* nul — He n3ameHuncs.

MHuumanusayus:

out = 0, hsp = 0, nul = 0

AnropuTtm:

Ecimu inp = inp[i - 1] - nul = 1, out = inp,
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ecau inp - out[i - 1] > spd:TalVMepHLI MHTEepPBAaJ,
out = inp + spd-:TarMepHE MHTEepBaJs,
hsp = 1,
ecom inp - out[i - 1] < -spd-:TaMMepHLDN MHTEepPBAaJI,
out = inp - spd-:TarMepHEM MHTEepBaJs,
hsp = 1,
nHade out = inp, hsp = 0, nul = 0
203 70
SensSpd
0 inp|fit fit [out |-
10 —spd|fit b (hspl-
0 —dis|b b|nulf-

PucyHok 10.99 — [lnarHocTmka curHanoB gat4yukoB (SensSpd)
10.7.16 U3meHeHMe 3Ha4YeHunA 3a 3apgaHHoe Bpewms (ValDif)

dyHkumoHanbHbIn 6nok ValDif nepepaet Ha Bbixog M3MeHeHue 3HadveHus val 3a ycrtaHoBneHHoe Bpems time.
Pasgen 6ubnmnotekn: O6pabomka cueHasnos.

HasHauyeHune BXogoB 1 BbIXOOO0B:

« val - Bxop;
+ time - Bpewms, Mc;
+ diff — pasHyua 3a Bpems time.

b295 75
ValDif
sHadeHue 0 val | fit flit| diff pEEHHULE 33 BpemA time
gpemd (mc) 1000 time | B2

PucyHok 10.100 — U3meHeHune 3HaYeHUs 3a 3agaHHoe Bpems (ValDif)
10.7.17 ApndmeTnyeckoe ckonb3siwee cpegHee (MovAverage)

Brnok MovAverage peanusyeT anropuyTm OMNpeneneHusi cpedHero 3HauyeHusi MCXOOHOro BXOAHOro curHana 3a
npeapioywine nepvodbl (UMKnbl). Mpy MHMUMaNM3auumM Gnoka NpPoMcXoauT BblAeNieHWe namaTM Mo MaccuB
COXpaHdAeMbIX 3Ha4YeHun BXOOQHOINo0 CurHana cC 3adaHHbIMU Nonb3oBaTerieM MaKCUMallbHbIMU pa3MepamMu. B
JanbHelweM rnonb3oBaTenb MOXET AUHAMUYECKN M3MEHSITb (PaKTUYECKYl0 BENUYMHY BbIOOPKM, yYacTBylOLLEN B
pacyeTe AnsA onpeneneHnsa onTUManbHbIX NapamMeTpoB unsTpauun. MNpu nogade akTUBHOTO NOMMYECKOro curHana
Ha BxoA GanaHCUpOBKM 3HAYeHMe BXOAHOro curHana npobpacbkiBaeTcs Ha Bbixon 6noka 6es dounstpauun. Pasgen
onbnuotekn: O6pabomka cuzHasos.

HasHauyeHne BXoOoB U BbIXOL4OB:

* in-Bxopg;

+ W — KOnu4ecTBO 3Ha4YeHMI BXOQHOIO CUrHana Ans pacdeta (4ormkHO 6biTb MeHbwe mW);

*  mW —MmaKcuManbHO KONIMYECTBO 3HAYEHUIN BXOOQHOMO CUrHana gnsi pacyeta, HEM3MeHsAEMbIN BXod, 3HaYeHne
KOTOPOro NPUHUMAaETCS OAWH pa3 Npy KOMAUAALUK, O0NYCTUMbIE 3Ha4YeHNS B AnanasoHe 2...255;

* bal — MmakcMmanbHO KONMYeCcTBO 3HAYEHMI BXOAHOIO CMrHana ans pacderta, HemamMeHsieMblli BXoq, 3Ha4yeHne
KOTOPOro NpUHUMAaETCs OAMH pas Npu KOMNUNAUUK, AONYCTUMbIE 3HA4YEHUS B AnanasoHe 2...255;

* out - BbIxog.

NHnymanusaums:

out = in

AnropuTtm:

out = 1/W-Yin i

rge in 1 - MCXOOHHE COXPaHEeHHHE 3a Npedeaylye IePMOIpl 3HAaUeHMA BXOOHOTO CHUIHAaNa,

W =k - 1 - crjaaxupBaoMy MHTEPBAJ — KOJIMUECTBO 3HAUEHMM BXOIHOT'O CUI'HAJla, MCIIOJIb3YEMBIX IJIS Pq
Ecimum bal = 1 - out = in
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HomaHga Ganadcd poekn 0

BuogHon curian 0 —
KOAMYSCTBO SHEYEHWA BNOOHOr O CHIHaNa ANA pacdETa (Don#H o GbiTe MeHelW e mMW) 4 -
WEKCHMM BNBHD KOMHYECTED 3H 34 eHH i BNOOH Oro CHrHana ana pacyéra (<256) 100

b297 B0
I".-1|:r~.'A1.'EngE

in fit flt] out
W Jule

mwW |ulb

bal |b

—  BoiMogHoR CHIHEaN

PucyHok 10.101 — ApudmeTnyeckoe ckonb3siiee cpegHee (MovAverage)

10.8 Onepauum c peructpamm

10.8.1 O6beguHeHue 20 6utoB B peructp (ToReg20)

bnok ToReg20 o6beaunHsieT 20 6utoB B peructp. but 0 — mnagwwuin 6ut pernctpa, 6uT 19 — cTapwwnn. Pasgen

onbnnotekun: Onepayuu ¢ pecucmpamu.

b302

ToReg20
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PucyHok 10.102 — O6begnHeHue 20 6utoB B peructp (ToReg20)

10.8.2 O6beanHeHue 8-mun 6utoB B peructp (ToReg8)

Bbnok ToReg8 obvegunHser 8 6utoB B pernctp. but 0 — mnagwun 6ut pernctpa, 6ut 7 — ctapwwui. Pasgen

onbnnotekun: Onepayuu c pecucmpamu.

304

10

Tu:uReg‘E

- b0
bl
o
163
—1b4
—1b5
-1b&
—1e7

[ e e Y s Y e Y e Y
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reg

reg—

PucyHok 10.103 — O6beguHeHue 8-mu 6uToB B perucTtp (ToReg8)

10.8.3 Bbi6op 8 6uTtoB U3 peructpa (FromReg8)

Bnok FromReg8 packnagbiBaeT 6anT Ha 8 6uT. [NepBblii BbIxogHOW OMT ByaeT mnagwum 6utom Gavita, nocnegHuii
— cTtapwum. Pasgen 6ubnuotekun: Onepayuu ¢ peaucmpamu.
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b30& 15
FromReg8
0 —reg|reg bl -

[ o o o o ol
o
La
I

PucyHok 10.104 — Bei6op 8 6uTtoB u3 peructpa (FromReg8)
10.8.4 O6beauHeHue 16-tn 6utoB B peructp (ToReg16)

bnok ToReg16 obbeanHsieT B cnoBo 16 6uT. [epBbin BxogHoM 6UT Byoet mnagwmm 6MTOM crioBa, NOCNEeAHUI —
ctapwum. Pasgen 6ubnuotekn: Onepayuu ¢ pecucmpamu.

b309 20
ToReglb

-1b0 |b rg2 \reg
=1bl

=1b2

=1 b3

2

=1 b5

= b&

= b7

b8

= b5

b1l
b1l
bl2
b13
—{b14
=1bl5
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1
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PucyHok 10.105 — O6beauHeHune 16-tu 6utoB B peructp (ToReg16)
10.8.5 Bbi60op 20 6uToB 13 peructpa (FromReg20)

Bbnok FromReg20 packnagbiBaeT 4 6avta B 20 6uT. [lepBbin BbixogHOW 6uT OygoeT mnagwum 6MTOM CROBa,
nocrnegHuin — ctaplumm. Pasaen 6ubnuotekn: Onepayuu ¢ peaucmpamu.
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b311

25

From Reg 20

0 —rez

ul32

O o oo oo oDooDoooooDoooDoDToOoD

bl
bl
b2
b3
ba
b5
b&
b7
bs
b9
bl
b1l
bl2
bl3
bl4
b5
ble
b17
blg
b19

PucyHok 10.106 — Bei6op 20 6utoB 13 peructpa (FromReg20)

10.8.6 Bbi6op 16 6uTtoB 13 peructpa (FromReg16)

Bnok FromReg16 packnagbiBaer crnoBo B 16 6uTt. [lepBbii BbixogHOM OWT Oyger mnagwum OWMTOM CIoBa,
nocnegHun — ctapwum. Pasgen 6ubnmnotekn: Onepayuu ¢ pecucmpamu.

b3

13

30

From Reg 16

0 —qreg

rg2

o oo o oo oo oo oo oo oo

=
bl
b2 -
b3 -
bq__
b5 -
oy =
4 TH o
e =
bg._

bld
bll
bl2
bl3
bl4
bl5

PucyHok 10.107 — Bei6op 16 6utoB us peructpa (FromReg16)

10.8.7 Nlornyeckoe U ansa 16-6utHbIX pernctpos (rAND)

dyHkumoHanbHbIN 6nok rAND pabotaet aHanoru4Ho 6roky W, Ho obpabatbiBaeT napannensHo 16 noruyeckunx
CVrHamnoB, npegBapuTenbHO 0ObeauHEHHbIX B 16-OMTHbLIM perucTp. Yncno BXOOOB 3adaeTcs Mpu co3gaHuu
PyHKUMOHaNbLHOro 6noka, 1 MoXeT BbITb U3MEHEHO B NPOLIECCE pefakTUpOBaHUS nporpammel. Pasgen 6ubnmoteku:

Onepauuu c peaucmpamu.

b316

35

rAND

—rd

1
1 rl

rg2
rg2

red

PucyHok 10.108 — Jlornueckoe U ansa 16-6utHbIX peructpoB (rAND)
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10.8.8 Jllornueckoe UJTN ansa 16-6uTtHbIX pernctpoB (rOR)

®yHKUMOHanbHbIN Bnok rOR pabotaeT aHanornyHo 6rnoky WA, Ho obpabaTtbiBaeT napannensHo 16 nornyeckmx
CMrHanoB, npeaBapuTenbHO 0ObeaMHEeHHbIX B 16-OMTHbIN perncTp. YvMcrno BXoO4oB 3adaeTcs Mpu Co3fgaHuu
dyHKUMOHanbHoro 6noka, 1 MoXeT ObiTb M3MEHEHO B NpOLECcCe peAakTMpoBaHWs nporpaMmel. Pasgen 6ubnuoteku:
Onepayuu c pecucmpamu.

b319 40
rOR
0 —qrD |rg2 re2 | qr
0 —qrl |rg2

PucyHok 10.109 — Jlornyeckoe UITN ana 16-6utHbIX peructpoB (rOR)
10.8.9 Ilornyeckoe HE ansa 16-6utHbIX pernctpos (rNOT)

®yHKkumMoHanbHbin 6nok rNOT paboTtaeT aHanormyHo 6noky HE, Ho obpabatbiBaeT napannensHo 16 normyecknx
CUrHarmoB, npeaBapuTenbHO o6beguHeHHbIX B 16-OMTHbLIM pernctp. Paspgen 6ubnuotekn: Onepayuu ¢
peaucmpamu.

b321 45
rNOT
1] rl | rg2 rg2 | q

PucyHok 10.110 — llornueckoe HE ans 16-6utHbIX peructpos (rNOT)
10.8.10 Jlornuyeckoe U c otpmnuaHuem ansa 16-6uTHbIX pernctpos (rnAND)

dyHKuMoHanbHbIN 6ok rNAND paboTaeTt aHanorndHo 6rnoky U ¢ oTpuuanmnem, Ho obpabatbiBaeT napannensHo 16
NOrMyecknx CUrHanoB, npenBapuTenbHO 06beaUHEHHbIX B 16-OMTHLIA perncTp. Yucno BXodoB 3agaeTcsa npu
co3gaHuun pyHKUMOHanNbHOro 6noka, 1 MOXeT ObITb M3MEHEHO B Mpouecce pefakTMpoBaHWst nporpammbl. Pasgen
oubnuotekun: Onepauuu c peecucmpamu.

b324 50
rnaND
0 —qrD |rg2 re2 | qr
0 qrl |rg2

PucyHok 10.111 — Jlornyeckoe U ¢ otpuuaHuem ansa 16-6utHbix peructpoB (rNAND)
10.8.11 Jlornyeckoe UJIN c otpuuaHuem ansa 16-6utHbIX pernctpoB (rnOR)

®yHkumMoHankeHbIn 6nok rnNOR paboTaeT aHanornyHo 6noky U ¢ oTpuuaHmem, Ho obpabaTbiBaeT napannensHo
16 norumyeckux curHanoBs, NpeaBapuTenbHO 00beanHEHHbIX B 16-OMTHBLIN perncTp. Yncno BxodoB 3agaercs npu
co3gaHuun pyHKUMOHanNbHOro 6noka, 1 MOXeT ObiTb M3MEHEHO B Mpouecce pefakTMpoBaHus nporpammbl. Pasgen
6ubnuotekun: Onepayuu c pecucmpamu.

b327 55
rmcR
0 qrd |rg2 rg2| qr
0 —rl |rz2

PucyHok 10.112 - Jlornuyeckoe UJTA c oTpuuaHmem ana 16-6utHbix peructpoB (rNOR)
10.8.12 CnoxeHune no moaynio ansa 16-6utHbIX peructpos (rXOR)
dyHkumoHanbHbIN 6riok rXXOR paboTaeT aHanormyHo 6noky XOR, HO obpabatbiBaeT napannensHo 16 nornyeckmnx

CUrHanoB, npenBapuTenbHo o6beavHeHHbIX B 16-6UTHLIM perucTp. Pasgen 6ubnuotekn: Onepayuu ¢
peaucmpamu.

b329 &0
r¥0OR
0 rl |rg2 g2 | g
0 rz2 |rg2

PucyHok 10.113 — CnoxeHue no mogysnto ansa 16-6utHbIx peructpoB (rXOR)
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10.8.13 CkneuBaHue 6anTa us aByx tetpag (R4to8)

Bnok R4to8 cobupaeT 8-mu GUTHLIN perncTp u3 mnaglwen Terpagbl peructpa low n ctapwen TetTpagsl perncrtpa
high. Pazgen 6ubnunoteku: Onepayuu ¢ pecucmpamu.

b331 ES
Ratol
0 ow |reg reg| reg
0 high | reg

PucyHok 10.114 — CkneunBaHue 6anta us asyx tetpag (R4to8)
10.8.14 [leTekTOop chpoHTOB ANA 16-6UTHBLIX pernctpoB (Fronts2)
®yHKUMOHanNbHbIN 6rok Fronts2 paboTaet aHanorm4yHo 6noky getektopa poHTOB, HO 06pabaTbiBaeT napannensHo

16 norvyeckux curHanos, npeaBapuTenbHO OObeauHeHHbIX B 16-OMTHBLIM peructp. Pasgen 6ubnuoteku:
Onepauuu ¢ pecucmpamu.

b333 70
Fronts2

1] i re2 rg2 |10l

rg2 | f10

PucyHok 10.115 — [letekTop ppoHTOB ANA 16-6UTHBLIX perucTtpoB (Fronts2)
10.8.15 CkneuBaHue cnoBa u3 asyx 6anTt (R8to16)

Bnok R8to16 cobupaeT 16-Tn BUTHBLIN perncTp u3 mnaguwero perncrtpa low n crapwero perncrtpa high. Pasgen
onbnnotekun: Onepayuu ¢ pecucmpamu.

b335 75
RBtole
1] iow |reg rg2| reg
1] high | reg

PucyHok 10.116 — CknenBaHue croBa u3 gByx 6anTt (R8to16)
10.8.16 NpeobGpazoBaHue 16-6uTHOro perncrtpa B ABa 8-6MTHbIX (R16t08)

Brok R16to8 pasbusaer 16-OMTHLIN pernctp Ha pABa 8-OMTHbIX. Pasgen 6ubnuotekn: Onepayuu c
peaucmpamu.

b337 B0
R16to8
0 qn rg2 reg |outH [~
reg) outl |-

PucyHok 10.117 — Npeo6pa3zoBaHue 16-6uTHOro perucTtpa B gBa 8-6UTHbIX (R16t08)
10.8.17 NpeobGpazoBaHue ABYyX 16-6UTHBLIX perncTpoB B 32-6MTHbIN (R16t032)

Bnok R16to32 ckneuBaeT 32-6uTHbIN pernctp 13 AByx 16-6uTtHbIX. Pasgen 6ubnuoteku: Onepayuu c
peaucmpamu.

340 85
R16to32
0 high |rg2 red | reg
1] ow |rg2

PucyHok 10.118 — lNpeob6pa3zoBaHue ABYX 16-6UTHLIX perucTpoB B 32-6uTHbIN (R16t032)

10.8.18 NpeobGpazoBaHue 32-6uTHOro perncrtpa B ABa 16-6MTHbIX (R32t016)

Bnok R32to16 pasduBaer 32-6MTHbIN peructp Ha pgBa 16-6uTHbIX. Pasgen OGubnuotekn: Onepauyuu c
peaucmpamu.
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h342 o0
R32tol6

1] in red rg2 |outH

rg2 | outl

PucyHok 10.119 — lNMpeo6pa3oBaHue 32-6MTHOro peructpa B ABa 16-6MTHbIX (R32t016)

10.8.19 O6beauHeHue 32 6uTtoB B peructp (ToReg32)

Bnok ToReg32 obbeanHsieT 32 6uta B peructp. but 0 — mnagwun 6ut peructpa, 6ut 31 — crapwun. Pasgen

oubnuoTtekn: Onepauuu c pecucmpamu.

b344

95

ToReg32

bl
bl
b2
b3
bd
b5
b&
b7
b8
b9
bl
bll
bl2
bl3
bl4
b5
bl6
b17
blg
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b2o
b30
b31
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rgd

reg

PucyHok 10.120 — O6beanHeHmne 32 6utoB B pernctp (ToReg32)

10.8.20 Bbi6op 32 6uToB u3s pernctpa (FromReg32)

Brnok FromReg32 packnagbiBaet 4 6anta B 32 6uta. lepBbii BoixogHoW 6uT BygeT mnagwum Gutom cnosa,
nocrnegHui — ctapwum. Pasgen 6ubnuotekn: Onepayuu ¢ peaucmpamu.
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b346 100
FromReg32
] reg lrgd

b10
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bl
bl3p
bldf-
bl5p
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bl8
aake] o
20
bl
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b24-
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b3l
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PucyHok 10.121 — Bei6op 32 6uTtoB u3 peructpa (FromReg32)
10.8.21 BknrouyeHue ¢ 3agepxxkon ana 16-o6MTHbIX peructpoB (rDelayOn)

®yHKuMOHanbHbIN 6nok rDelayOn pabGotaeT aHanorm4Ho OGnoky BkniouyeHve ¢ 3agepxkkon, Ho obpabaTbiBaer
napannensHo 16 morM4yeckux curHamnoB, npeaBapuTeNnbHO 00beauHeHHbIX B 16-6UTHbIM perucTp. Paspen
6ubnuotekun: Onepayuu c peecucmpamu.

b348 105
rDelzyOn
0 rin | rg2 rg2 | rout
0 AT B2

PucyHok 10.122 — BknroueHue ¢ 3agepxkon ansa 16-6uTHbIX pernctpoB (rDelayOn)

10.8.22 BbikntoyeHue ¢ 3agepxkon ansa 16-6utHbix pernctpos (rDelayOff)

®yHKkumMoHanbHbIn 6nok rDelayOff pabotaeT aHanornyHo 6noky BbiknioveHne ¢ 3agepxkon, HO obpabaTbiBaeTt
napannensHo 16 norMyecknx curHanoB, npeaBapuTenbHO ob6beanHeHHbIX B 16-OUTHbLIM perucTp. Pasgen
oubnuotekun: Onepayuu ¢ peecucmpamu.

b350 110
r Delay Off
1] rin |rg2 rg2 | rout
0 T B2

PucyHok 10.123 — BeikntoyeHue c 3agepxkon ans 16-6uTHbIx peructpoB (rDelayOff)
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10.8.23 Bbi60op 6uTa 13 peructpa (BitReg16)

®yHKumMoHanbHbin 6rok BitReg16 BbibupaeT 6uT u3 peructpa ireg no ykasaHHomy Homepy ibit. Pasgen
6ubnuotekn: Onepayuu ¢ pecucmpamu.

HasHayeHue BXxoooB 1 BbIXOAOB:
* ireg— peructp;
 ibit — Homep OuTa;
* obit — BbIxogHOW OUT.

b352 115
BitRegle
1] ireg| rg2 b [obit
0 ibit |ulf

PucyHok 10.124 — Bei6op 6uTta u3 peructpa (BitReg16)

10.9 Onepauumn c maccuBamu

10.9.1 MaccuB BewecTBeHHbIX Ynucen (FloatArray)

Bnok FloatArray co3gaet maccuB U3 aneMeHToB. YMcno BXo4oB 3a4aeTcs Npy Co34aHumn pyHKUMOHanNbHOro 6roka,
N MOXEeT ObiTb M3MEHEHO B MpoLecce penakTUpoBaHUA nporpammbl. Pasgen 6ubnuotekn: Onepayuu ¢
mMaccueamu.

HasHa4yeHune BXogoB 1 BbIXOOOB:

* in0, in1, ..., inn — anemeHTbI TUNA flt;
* p_a-— maccuB.

b354 5
Floathrray
] ind | flt fa|p_a
o inl |fit

PucyHok 10.125 — MaccuB BewecTBeHHbIX Yncen (FloatArray)
10.9.2 MaccuB 4-6anTHbIx yenbix (i32Array)

Bnok i32Array co3naet maccuB U3 anemMeHToB. Y1Mcno BXo40B 3aaeTcs Npu co3gaHum pyHKLMoHansHoro 6rnoka, u
MOXET OblTb U3BMEHEHO B NPOLIECCE PeAaKTMPOBaHMSA Nporpammbl. Pasgen 6mbnuotekn: Onepayuu ¢ Maccusamu.
HasHavyeHne BxogoB 1 BbIXOA0B:

* in0, in1, ..., inn — anemeHTbI TMNA i32;
* p_a-— maccuB.

b357 10
132Array
0 inD | B2 i32a|p a
0 inl | B2

PucyHok 10.126 — MaccuB 4-6anTHbIX Lenbix (i32Array)
10.9.3 JluHenHasa annpokcumaumsa maccueoB (LineAprox)

Brnok LineAprox paccunTbiBaeT 3Ha4yeHue TabnmMyHo 3adaHHbIX OYHKLUIA NPpU 3HaYeHUM aprymeHTa inp. Tekywme
3Ha4YeHus (PYHKUMI BbIQAKOTCA Ha COOTBETCTBYHOLME BbIXOAbl 0. PYHKUMS 3a4aeTcsd MacCMBOM aprymeHToOB arg
(obwmm ansa Bcex hyHKUMI) 1 MaccuBoM 3HadeHui fun. PasmepHOCTr BCex MaccuBOB AOSMKHbI COBNaaaTth, MHaye
Ha Bbixog OyaeT BbigaHa owmnbka err - (-1 - [Homep dyHKumnm]).

MaccuB aprymeHTOB arg AormkeH ObiTb ynopsigodeH nubo no BospacTaHuto, nubo no ybbiaHuto. Ecnv nopsigok
HapyLleH, TO Ha BbIXOA err BblJAeTcsl HOMep 3TOro anemeHTa (cuntas ¢ 1). Yncno BxogoB 3agaeTtcs Npy Co3gaHum
yHKUMOHanbHoro 6roka, 1 MoXeT ObiTb U3MEHEHO B NPOLIECCE PeAaKTUPOBaHUS NporpaMMbl. Pasgen 6ubnmoteku:
Onepayuu c maccusamu.

BHUMAHME
A Ha Bxogpl arg v fun gomxHbl 6b6ITb NPOBEAEHbI CBA3U TOMNBKO C BbIXOAO0B 6nokoB Maccue BeLeCTBEHHbIX
yncer, B NPOTUBHOM criyqae paboTa nporpammbl 6yaeT HEKOPPEKTHOW.
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HasHauyeHne BXxoaoB 1 BbIXOOO0B:
* inp —aprymeHr;
* arg — apryMeHTbl;
* funO, fun1, ..., funn — cyHKLUY;
e err—oLwwunbka;
* 00, 01, ..., on — 3Ha4YeHUs PYyHKUNA.

b361 15
LineAprao

0 qnp |fit ile| errf
e ag |fa
e fund | fa flt| oDf-
e funl | fa flt| olf

PucyHok 10.127 — JluHeHaa annpokcumMauusa maccuBoB (LineAprox)
10.9.4 3HauyeHusa maccuBa BewecTBeHHbIX Yncen (From_fArr)

Bnok From_fArr no3BonseT nony4nTb 3Ha4eHUs SNEMEHTOB BELLECTBEHHOrO Maccuea, NogaHHoro Ha Bxoad. Pasgen
oubnuotekun: Onepayuu c Maccueamu.

Kogp! ownbok cratyca err:
e 0 —owunbok HeT;
* 1 - BbIXOAOB OM10Ka MeHbLLIE, YEM INIEMEHTOB Y BXOLHOIO MacCUBa;

* 2 - BbIXx0oAOB bonblUe, YeM 3NIEMEHTOB Yy BXOAHOIO MacCuBa;
* 3 —Ha BXoae OTCYTCTBYET MaccuB (MOXET OblTb CBA3aHO C MOPSAKOM BbINOMHEHUS OrOKOB).

HasHayeHue BXogoB 1 BbIXOOO0B:

* in — maccuB anemeHToB TUNa flt;
* err—craryc;

* out0, out1, ..., outn — 3Ha4YeHNs1 aNeMeHTOB MaccuBa.
bd16 130
From_fArr
e in farr ile| err
fit | outD

PucyHok 10.128 — 3HaueHusa maccuBa BellecTBeHHbIX Yucen (From_fArr)
10.9.5 dnemeHT N3 maccusa (one_From_fArr)

Bnok one_From_fArr no3sonseTr nonyyntb 3HayeHwe i-ro aneMeHTa U3 maccusa, nodaHHoro Ha Bxof. Paspen
oubnuotekun: Onepayuu ¢ Maccusamu.

Kogabl owmnbok ctaTyca err:
¢ 0 - oWwKnbOK HeT;

* 1 - BbIbpaHHLIi HOMEpP 3NeMeHTa HaxoAUTCA 3a NpegenamMy MaccuBa;
* 2 - Ha BXofe OTCYTCTBYET MaccuB (MOXET ObITb CBA3aHO C NOPAAKOM BbINONHEHNS BNOKOB).

HasHayeHue BXogoB 1 BbIXOAOB:

* in — maccuB anemeHToB TUNa fit;
* i—HOMep anemeHTa;

* err—craryc;

¢ out — 3Ha4yeHus anemeHTa.

b1y 135
one_From_fArr
e in |farr il& | err
0 i il6 fit [out

PucyHok 10.129 — 3nemeHT 13 maccuBa (one_From_fArr)
10.9.6 HaxoxxpeHne MuHMMyma/mMakcumyma B maccuse (minmax_fArr)

Bnok minmax_fArr onpegensieT MUHUMANbHOE U MakCMMarnbHOE 3HAa4YeHNEe U3 ANIEMEHTOB MacCMBa MO4AHHOINO Ha
Bxoa. Pasgen 6ubnuotekn: Onepayuu ¢ maccueamu.

Kogpl owumnbok cTatyca err:
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* 0 - owwnboK HeT;
* 1 — Ha BXxoge OTCYTCTBYET MaccuB (MOXET ObITb CBA3aHO C MOPSAKOM BbINMONIHEHMS BNOKOB).

HasHayeHune BXogoB 1 BbIXOO0B:

¢ in — maccuB anemeHToB TUNa flt;
* err —craryc;

*  Min — MUHUMYM;

* max — MakCUMym.

b41B8 140
minmax_fArr
e in farr ile| e
fit] minf-
flt| max |-

PucyHok 10.130 — HaxoxxgeHne MMHUMyMa-MakcuMmyma B maccmBe (minmax_fArr)
10.9.7 HaxoxgeHue pa3HuLUbl Mexay aneMeHTaMmu maccuBa (minmax_sub_fArr)

Brnok minmax_sub_fArr MMHMManbHOE N MaKCMManbHOE 3HavyeHwe pasHuLbl COCEeOHUX 3NeMEeHTOB MaccuBa,
nogaHHoro Ha Bxogd. Pasgen 6ubnuotekn: Onepayuu ¢ maccuesamu.

Kogbl owmnbok ctatyca err:

* 0 —owWwunboK HeT;
* 1 - Ha BXofe OTCYTCTBYET MaccuB (MOXET ObITb CBA3aHO C NMOPSAKOM BbINOSTHEHMS GIIOKOB).

HasHauyeHne BXoOoB 1 BbIXOOOB:

* in — maccuB anemeHToB TUNa fit;

* err—craryc;

*  min — MMHMManbHas pasHuLla cocenen;

* max — MakcumarbHasi pasHula coceaen.

b419 145
minmad_sub firr
e in farr ile| err-
fit| minf
it | max |-

PucyHok 10.131 — HaxoxxgeHne MMHMMyMa/MakCMMyMa pa3HuLbl MeXAy 3fieMeHTaMm MaccuBa (minmax_
sub_fArr)

10.9.8 MNepexkntoyatens maccueoB (switch_fArr)

Bnok switch_fArr npyHumMaeT Ha BxoAbl ABA MAacC/Ba BELLECTBEHHbIX YMCEN M BblAAeT Ha BbIXOA OAMH M3 HUX, B
3aBUCUMOCTM OT COCTOSHUS yrpasnstoLwero Bxoaa i: npu i = 0 — maccuB in2, B 0CTanbHbIX Criydasx — Maccus ini.
Paszgen 6ubnuotekn: Onepayuu ¢ maccueamu.

Kogpl ownbok cratyca err:

e 0 —oWwunboK HeT;
* 1 —Ha Bxofe OTCYTCTBYET MaccuB (MOXET BbITb CBS3aHO C NMOPSAKOM BbINOSIHEHWS GIOKOB).

HasHauyeHne BXoOoB 1 BbIXOJOB:

* in1, in2 — maccuBbl anemeHToB Tuna fit;
* err—craryc;
* p_a— BbIXOOHOW Maccus.

20 150
switch fArr
e inl|farr ile| err [~
e n2|farr farr|p_a

0 qi |b

PucyHok 10.132 — MNepekntoyaTtenb, maccuBoB (switch_fArr)
10.9.9 3HavyeHusn maccuia uenbix (From_i32Arr)

Brnok From_i32Arr no3BoNsieT NONy4YnTb 3HAYEHWUSI SMEMEHTOB LIENMOYMCIIEHHONO MaccuBa, MOA4AHHOTO Ha BXOA.
Pasgen 6ubnmnotekn: Onepayuu ¢ maccueamu.
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Kogpl owmnbok cTartyca err:

¢ 0 —oWwKnbOoK HeT;

* 1 - BbIX0OAOB O10Ka MeHbLLIE, YEM 3FIEMEHTOB Y BXOAHOIO MaccuBa;

* 2 - BbIXOAOB DonblUe, YEM 3NIEMEHTOB Y BXOAHOIO MacCuUBa;

« 3 — Ha BXxofe OTCYTCTBYET MaccuB (MOXET OblTb CBSI3aHO C NMOPSAKOM BbINOSIHEHMS GIOKOB).

HasHauyeHne BXoOoB 1 BbIXOOO0B:

in — MaccuBbl ANeMeHTOB Tuna i32;

err — cTaTyc;
out0, outt, ..., outn — 3HayeHnA anemMeHTOB MaccuBa.
b421 155
From_B24rr
#?? in [B2a il | err
B2 | outd
PucyHok 10.133 — 3HayeHunsa maccuBa uenbix (From_i32Arr)
10.10 Tpurrepbl

10.10.1 Tpurrep Wmuara (SmTrig)

Brnok SmTrig ocywecTBnaeT anroputM cummeTpuyHoro Tpurrepa Lvnara. Pasgen 6ubnuotekn: Tpuzzepsbl.

HasHauyeHne BXoaoB 1 BbIXOOO0B:
* X — apryMeHT;
* M — yCTaBkKa;
* dm —rucrepesuc;
* fu-—oOGonblue;
* fl— meHbLe.

AnropuTtm:
fl1 = 1 mpu x < m+ dm,
fu =1 opr x > m + dm

fl P oy
| f N
fu | : |
a sa
m-dm m m+dm

PucyHok 10.134 — Anroputm SmTrig

b378 50
Smlrig
0 —x |fit b| fu
o m |fit bl fl
o dm | fit

PucyHok 10.135 — Tpurrep lWmuara (SmTrig)
10.10.2 iBonHoM Tpurrep LUmunara (SmTrig2)

Brnok SmTrig ocywecTBnseT anroputM [OBOWMHOIO CUMMETpuYHoro Tpurrepa UWmuara. Pasgen Gubnuvoteku:
Tpuzzepsbl.

HasHauyeHue BXoOoB 1 BbIXOOO0B:
* X — apryMeHr;
* M — LUEHTp YCTaBKK;
* dm - ructepesuc;
* | — OTKNIOHEHWE YCTaBKK;
* fu-6onbLue;
+  fm — mexay;
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e fl — meHbLLe.

AnropuTtm:
fl =1 opy x <m - 1 + dm,
fm=1nmpum -1 +dm £ x <m + 1 - dm,
fu=1nmpym x 2 m + 1 - dm
ﬂ N £ N
! | | i |
fm ! N ! I |
4 L DY
| |
fu l : i I i
| ! 1
T WamA
ml> 1 m 7 7 m

PucyHok 10.136 — Anroputm SmTrig2

b380 55
smlrig2
] x |flt b| ful-
] m |fit b| fm -
] dm | fit bl i
] 1 |fit

PucyHok 10.137 — [iBoniHom Tpurrep LLmnara (SmTrig2)
10.10.3 RSS-tpurrep (RSS)

RSS — RS-tpurrep ¢ S-gomuHaHTon. Pasgen 6ubnuotekun: Tpueaepsbl.

HasHayeHue BXxogoB 1 BbIXOAOB:

* s —6uT ycTaHoBUTL (set);
* r—6ut cbpocutsb (reset);
* (—BbIXOf;
* inV — MHBEPCHBbIN BbIXOA,

NHnymanusaums:
qg=0
AnropuTtm:
s T q
0 0 npea.3Hau.
0 1 0
1 0 1
1 1 1
b382 60
RSS
0 s |b bl qF
0 qr |b blinv}

PucyHok 10.138 — RSS-tpurrep (RSS)
10.10.4 RSR-Tpurrep (RSR)

RSR — RS-tpurrep ¢ R-gomuHaHTon. Pasgen 6ubnuotekn: Tpueeepsi.

HasHayeHune BXoOoB 1 BbIXOAOB:
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s — BUT ycTaHoBUTL (set);
r — 6uT cobpocuTb (reset);
g — BbIXOf;

inV — MNHBEPCHbIN BbIXOA.

MHuumnanmsauyus:
qg=20
AnropuTtm:
s r q
0 0 npeg.3sHau.
0 1 0
1 0 1
1 1 0
b384 65
RSR
0 s |b bl aF
0 qr |b blinvl

PucyHok 10.139 — RSR-tpurrep (RSR)
10.10.5 D-Tpurrep ¢ numuymanusaumven Boixona (DFR_i)

DFR_i— D-tpurrep ¢ R- gomuHaHTon. Pasgen oubnuorteku: Tpuezepsbl.

HasHauyeHue BXoOoB 1 BbIXOOO0B:
* i—nepenag;

d — noteHuuman;

s — 6uT yctaHoBuUThL (set);

r — 6ut cbpocuthb (reset);

ini — MHMUMaNu3ayus;

q — BbIX0f;

N — MHBEPCHbIN BbIXOA,.

WHununanusaums:
g = ini

AnropuTtm:
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noboi
noboit
noboi
nobou

-

0->1

0->1

1-=0
noboit

nwobon
nwobon

oo o oo

=1

.

s r q qn
0 0 0 1

0 0 1 0

0 O npepa.3Hauy. npeA. 3Hau.
0 1 0 1

1 0 1 0

1 1 0 1

b386 70

DFR_i

i |b bl qf

d |b bl anf

s |b

r |b

ni |b

PucyHok 10.140 — D-tpurrep ¢ nHuymnanusauuen Bbixona (DFR_i)

10.10.6 JK-Tpurrep ¢ numumanusaumen (JK _i)

JK _i— JK-Tpurrep ¢ unnumanusaumen. Pasgen 6ubnvotekn: Tpuazepsl.

HasHauyeHue BXoOoB 1 BbIXOO0B:

* j—6utjob;
k — 6uT keep;

g — BbIXO[;

NHnymanmsaums:
g = ini

AnropuTtm:

s — 6uT yctaHoBUTL (set);
r — 6ut cbpocuTthb (reset);
ini — Ha4YanbHOE 3Ha4yeHne q;

N — UHBEPCHbIN BbIXOA.
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j k s r g gn
0->1 0 0 0 0 1
0->1 1 0 01 O

0 0-1 0 0 0 1

1 0-»1 0 0 1 O
any any 0 1 0 1
any any 1 0 1 O
any any 1 1 0 1

b388 75
JE_i

0 4j |[b b| af-

0 Hk |b bl gn|-

0 s |b

0 <qr |b

0 —{ini |b

PucyHok 10.141 — JK-tpurrep ¢ nimymanusaumen (JK _i)
10.10.7 RSS-Tpurrep ¢ uHmumnanusaumen sbixoaa (RSS_i)

RSS — RS-Tpurrep ¢ S-goMuHaHTONM ¢ nHMUManm3aumen. Pasgen oubnuoteku: Tpuzsaepsbl.

Ha3HauyeHue BXxOA0B 1 BbIXOAOB:

* s —6uT yctaHoBUTb (set);

* r—06uTt cbpocuts (reset);

* i—HavanbHoe 3Ha4veHue q;
L]

q — BbIxof.
NHnymanmsauums:
qg =1
AnropuTtm:
s r q
0 0 npea.3Hau.
0 1 0
1 0 1
1 1 1
b390 80
RSS i
0 q4s |b bl qfF
0 r b
0 i b

PucyHok 10.142 — RSS-Tpurrep ¢ uHuunanusauuen (RSS_i)
10.10.8 RSR-Tpurrep ¢ numunanusaumeu Boixoga (RSR)

RSR — RS-Tpurrep ¢ R-gomMuHaHTOM ¢ nHnumanusaumen. Pasgen oubnuorteku: Tpuazepsbl.

HasHauyeHue BXOAO0B M BbIXOOB:

* s — 6uT yctaHoBUTL (set);
* r—6ut cbpocutsb (reset);
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. i—HaqaanoesHaqumeq;
* g — BbIXoA.
NHnymanusaums:
q=1i
AnropuTtm:
s T q
0 0 npeA.3Hau.
0 1 0
1 0 1
1 1 0
b392 85
RSR_i
0 4s |b bl qf
0 4qr |b
0 i |b

PucyHok 10.143 — RSR-tpurrep (RSR)
10.10.9 D-tpurrep (DFR)

DFR — D-tpurrep ¢ R- gomuHaHTon. Pasgen 6ubnuoteku: Tpuaaepsbl.

HasHayeHue BXOOOB M BbIXOAOB:
* i—nepenag;

d — noteHuman;

s — BUT ycTaHoBUTHL (set);

r — 6ut cbpocuTthb (reset);

g — BbIXOf;

N — MHBEPCHbIV BbIXOM,.

MHMHMaHM3aHMﬂ:
qg=20
AnropuTtm:
d i s r q gn
0 01 0 O 0 1
1 01 0 O 1 0
nwoboin 120 0 0 npepn.3Hau. npepg. 3Hau.
nwobon nwbon 0 1 0 1
nwobon nwbon 1 0 1 0
nwobon nwbon 1 1 0 1
b384 90
DFR
0 i b bl afF
0 qd |b blanf
0 4s |b
0 qr |b

PucyHok 10.144 — D-tpurrep (DFR)
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10.10.10 DV-tpurrep (DFRV)

DFRV- DV-tpurrep ¢ R- gpomnHaHTon. Pasgen 6ubnuoteku: Tpuzeepsi.

HasHayeHue BXOOOB M BbIXOAOB:
is — noTteHuman;

i — nepenag;

s — 6uT ycraHoBUTb (set);
r — 6uT cobpocuTb (reset);
g — BbIXOf;

N — MHBEPCHbIV BbIXOM,.

MHuumanmsauyus:
qg=20
Anroputm:
i s r gq gn
01 0 0 is lis
nobou 0 1 0 1
nobon 1 0 1 0
nobou 1 1 0 1
b396 85
DFRV
0 s |b bl ql-
0 i b bl gnl
0 49s |b
0 qr |b

PucyHok 10.145 — DV-tpurrep (DFRV)

10.10.11 HecummeTpuuHbin Tpurrep LUmnara (asymSmTrig)

Bnok SmTrig ocywecTBnseT anroput™m HecummeTpuyHoro Tpurrepa LWWmnara. Pasgen 6ubnuoteku: Tpuazepsil.

HasHadeHue BXO4OB M BbIXOAOB:

X — apryMeHT;

min — HWKHWI TMCTEPE3NC;
max — BEepPXHUN ructepesunc;
| — OTKINOHEHWe yCcTaBKY;

fu — bonbLue;

fl — meHbLLE.

NHnymanunsaums:
fu =0, f1 =0

Anroputm: nepsble Tpy uukna fu =1 npn x > max, fl =1 npn x £ max, 3atem CM. pUCYHOK HUXe.

fl

Z ; N .
Z : N
| | " 7
fu : : :
\ i N >
m-dm m m+dm

PucyHok 10.146 — Anroputm asymSmTrig
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b398 100
asym3mrig
0 x fit b il
0 —min |fit fl
0 —max |fit

PucyHok 10.147 — HecummeTpuuHbin Tpurrep LUmuara (asymSmTrig)

10.10.12 LWWaroBas nocnenoBaTtenbHOCTb (Steper)

Bnok Steper ocywlecTBndAeT nocrnenoBsaresibHoe MNepekroyeHne 3aaaHHOro  Kolm4yectsa

bubnuotekn: Tpuezepsbi.

Tabnuua 10.3 — HazHayeHue BxoaoB U Bbixoaos Steper

waroB. Paspgen

AnemeHT | OnucaHwue
Bxoabl
enb PaspeLueHue paboThbl
str Myck
rst C6poc
tf He ncnonbayetcsa
i PaspeLueHune (Luknmyecknn)
t TanmayT (LMKNUYECKnin)
a CurHan (UMKNM4eckun)
Bbixoabl
ind Howmep wara
S_W MpeT paborta
s_t TanmayT
S_r Cbpoc
s f KoHeu paboTbl
w MpusHak paboTbl (LMKINYECKNIA)
t MpusHak TanmMayTa (LMKIINYeCcKnin)
r ABapus (LUKIUYECKIN)

Pa6GoTa nocnepoBaTenbHOCTU BO3MOXHA TOMBbKO NpU Hanuuum 1 Ha Bxoae paspeLueHns enb:

+ ecnu enb =0 go 3anycka, To 3anyck He NPON30NAET;

* ecnmenb =0 nocne 3anycka, To nocnenoBsartesibHOCTb C6paCbIBaeTC‘i| M Ha BbIXO4bl BblAAETCA aBapUA: S_r

=1nri=1(gnaBscexi).

3anyC|< nocnenoBaTeribHOCTU NMpoucxXoaunT Npu noasrieHnn nepenaaa 0 — 1 Ha Bxoge str.

Kaxgblin war npeacraesneH rpynnon Bxogos i, t 1 a n BeixogoB w, t u r. BknodeHne wara nponcxoguT nocne
3aBepLUEHNst NpeablayLlero wara v npy i = 1, Npu 3ToM Ha Bbixode Npu3Haka pabdoTel w BbicTaBnsietca 1. Ecnu k
MOMEHTY BKJTHOYEHMS Liara ero paspelueHue i He paBHO 1, TO NocrnenoBaTeNbHOCTbL COpacLIBAETCA U HA BbIXOAbI
Bblgaetcsa asapuda: s_r =1 uri =1 (ana scex i). 3aBepLieHne paboTkl Wara NpomMcxoanT npu nonyvyeHun 1 Ha Bxoae
OTBETHOrO curHana a. Ecnu curHan a He nonydeH B TedeHne BpeMeHu t (3agaeTca B MC) C MOMEHTA BKIIOYEHMS
Lara, To NocnegoBaTenbHOCTb COpackiBaeTCsA U Ha BbIXOA BblAAETCS NPU3HaK TanmayTa: s_t=1unt=1.
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402 105
Steper

1 =|enb|b ile |ind
0 —str |b bls wh
0 =frst | b bls t]
200 if|B2 blsrp=
bl=sfl-
0 0 |b b|wi}|-
10000 i (B2 bl O
0 =al |b bl rO}=
0 =il |b blwl}-
10000 il (B2 bl t1f=
0 —al |b bl rlj=

PucyHok 10.148 — LLlaroBasi nocnegoBatenbHOCTL (Steper)

10.11 CuctemHble

B naHHOM pasgene npyuBegeHo OnncaHne OCHOBHbIX Br1okoB 6ubnmnotekn paCore 13 pasgena CucmemHbie.

10.11.1 UHcpopmauusa o BpemeHax BbinosniHeHus (Sysinfo)

Bbnok Sysinfo BbigaeT nHdopmMauuio o BpemeHax BbinonHeHus. Pasgen 6ubnuotekn: CucmemHsie.

Tabnuua 10.4 — HasHayeHue BxoaoB U BbixonoB SaverEx

AneMeHT | Onucaxue
Bxoabl
fmap Wmsa map-canna
rst C6poc
Bbixoabl
init He ncnonbayetcs
IT 3agaHHbIN TalkMepHbIN LMKIT BBOAA-BbIBOAA
ic TekyLwun TaMepHbIN LMK BBOAA-BbIBOAA
im MakcumanbHbIV TaMepHbIV LMK BBOAA-BbIBOAA
MT 3agaHHbIN TaMEpPHbI LMK
tc TekyLwunn TakMepHbIA LIUKI
tm MakcumarnbHbIN TakMepHbIA LMK
fc Tekywinin ooH
fm MakcumanbHbIn oH
cre He ucnonbayetca
inm0 He ucnonbayetca (UMKNNYeCKun)
cnt0 He ucnonbayetca (UMKNNYECKUn)
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443 10
Sysinfo
MMA map-daina ".map" fmap| s100 dbl| init
chpoc O rst  |uch fit 1)
dbl ic
dol] m
flt] MT
dbl Tc
dbl| tm
dbl fc
dol| fm
ule| crc
5100 jinmm
uch | crd

3303HH bIA TS MEDHBIA LMK BXN0008
TEHY LLWH

M3k,

3308HH bIA TEAMERHBIR LIMKA
TERYLHA TaRMED

MGHL .

Ta MEp

TERY LW droH

MakL.

$oH

PucyHok 10.149 — UHdopmauums o BpemeHax BbinonHeHUsA (Sysinfo)

10.11.2 NonyunTb Bpems 1 Aaty, AeHb Heaenu (getTDN)

Bnok getTDN BbioaeT Ha BbIXO4bl TEKyLLEe BpeMs 1 AaTy, AeHb Hegenu, yctaHoBrneHHble B OC koHTponnepa. bnok
MOXHO pa3mMeLuaTthb Kak B Tatimepe, Tak n B PoHe. Pasgen 6ubnuotekn: CucmemHeie.

HasHayeHune BXogoB 1 BbIXOO0B:

+ f—He ncnonbayetcs;
* h—vach;

* M — MUHYThI;

* S —CeKyHabl;

* dw — geHb Hegenu;

e d—uucno;

*  mn - Mmecsu;

* y-—rog.

b485

20

getTDN

He HCnane3yetca 0 f |ulk

uch
uch
uch
uch
uch
uch
ulg

hi
m
s
dw
d
ity

¥

Ykl
MM HYTbI
CEHYHObI
LOEHE HEQEH
YHLAO
mecAL,

rog

PucyHok 10.150 — NMonyunts Bpems u paty, AeHb Hegenu (getTDN)

10.11.3 NMonyuntb Bpems u aaty (getTD)

Bbnok getTD BblgaeT Ha BbIxodbl TeKyllee Bpems W Aaty, yctaHoBneHHble B OC KoHTponnepa. Brok MOoxHO
pasmeLlaTb kak B Talimepe, Tak u B PoHe. Pasgen bmbnuotekun: CucmemHsbie.

HasHayeHne BXOA0B M BbIXOJOB:

» f—He ncnonbayertcs;
* h—vacsh;

* M — MUHYThI;

* S —CeKyHabl;

* d—uuncno;

*  mn — MecsU;

* y-—rog.
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biBE 25
getTh

0 f |ule wuch| h

uchi| m

uch| =

uch| d

uch |mn

ulg| vy

PucyHok 10.151 — Monyuntb Bpemsa u paty (getTD)
10.11.4 3aBepLwieHue nporpammsbl (Exit)
Brnok Exit ocywecTBnseT KOPpPEKTHOe 3aBeplleHue nporpammbl, korga Ha Bxoge b1 nosasnsetrca 1. Pasgen

ounbnunortekn: CucmemHsbie.

HasHayeHue BXogoB 1 BbIXOAOB:

* b1 -BbIATY;
* ( — 3Ha4yeHue Bxoaa.

b487 30
Exit
0 bl |b bl q

PucyHok 10.152 — 3aBepuweHue nporpammbl (Exit)
10.11.5 Pa3HocTb TUKOB npoueccopa (GetTicksDiff)

bnok GetTicksDiff npegHasHadeH ANs npoBeaeHus1 BbICOKOAMMEKTUBHLIX M3MEPEHUN ManblX BPEMEHHbIX
npomexyTkoB. Pasgen 6ubnuorekn: CucmemHsbie.

Briok onpegensieT pasHoCTb Mexay OBYMSI BXOAHbIMU 3HaYeHusamu start n end (NonyyYeHHbIMU NpY NOMOLLM GrTOKOB
CyeTymK TMKOB MpoLeccopa), NepeBoas ee B eAMHULbI M3MepeHusi BpeMeHU (MC) Ha BbIXoae ms.

Ha Bbixoge ms CbVIKCVIpyeTCFI nocriegHee nogny4yeHHoe sHa4YyeHne o MOMeHTa NaMeHeHuna Ha Bxoae end.

A BHUMAHUE

[nsi nonyyYeHns KOPPEKTHOrO pe3ynbraTta NocnegoBaTeNbHOCTb BbIMOMIHEHNS BIIOKOB AOMKHA YAOBNETBOPSATh
cnegytowmm ycrnousam: GetTicks(start) < GetTicks(end) < GetTicksDiff.

HasHadeHue BXO4OB M BbIXOLOB:

» start — Tuk Havana;

* end — TMK OKOHYaHUS;

*  mMs — pasH1La Mexay BXxogamu, Mc;

+ pday — yacToTa NpoLeccopHOro cyeTymka, Kiu;

* min — He ucnonbe3yetcs ans koHTponnepoe OBEH.

b305 10
GetTicksDiff
7Y start [gtm flt] msp
777 end |gtm fit |pday |-
flt| min|-

PucyHok 10.153 — PasHocTb TUKOB npoueccopa (GetTicksDiff)
10.11.6 CyeTumk TMKOB npoueccopa (GetTicks)
Bnok GetTicks B cBsiske ¢ GnMoKoM Pa3HOCTb TMKOB MpoLeccopa MO3BOMSIET BLIMOMHATL BbICOKO3(EKTUBHbIE

n3MepeHns MmarnblX BpeMeHHbIX MpomexyTkoB. Pasgen 6ubnuotekn: CucmemHslie.

Ecnn Ha Bxog 6noka enb nogaH HeHyneBoW curHam, To Ha Bbixoge tcks Tekyllee 3HA4YeHWe BHYTPEHHEro
He3aBNCUMOIO LMKIMMYHOIO cHeTHYunKa.

lMpn HyneBOoM curHanme Ha Bxoge, Ha Bbixode (MMKCUPYETCA MocrefHee MNonyyYeHHOe 3HayeHWe cyeTymka (ecnu
nsmepeHni He 6bino — 0).

HasHayeHue BXogoB 1 BbIXOAOB:

* end — BKINo4YeHue;
« tcks — Tuk.
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b306 15
GetTicks
1 Enbl b qtml‘tckﬁ —

PucyHok 10.154 — CueTuuk TUKOB npoueccopa (GetTicks)
10.11.7 3arpyxeHHOCTb TaumMmepHoro notoka (Effect)

bnok Effect BbigaeT nHdopmMaLmio 0 3arpy>eHHOCTU TalnMepHOro notoka. Pasgen 6ubnuotekn: CucmemHbie.

Taobnuua 10.5 — HasHaueHue BxoaoB u Bbixogos Effect

AnemeHT | OnucaHue
Bxoabl
rst ‘ Cbpoc
Bbixoabl
mt TaiMepHbIN LMK OCHOBHOM
it TanmepHbIN LUK BBOA4A-BbIBOAA
ctm CpenHui NpoueHT 3anofiHEHNA TaMEPHOTO LiMKIa OCHOBHOIO NporpamMmMon Tarnmepa
cti CpeaHuii NpoLEeHT 3anoniHeHNs1 BBOA4A-BbIBOAA LMKa NpOrpaMmon BBOA4a-BbIBOAA
mtm CpenHui NpoueHT 3anorfiHeEHNA BBOAA-BbIBOAA LMKNA NporpamMmmMor BBOAa-BbiBOAA
mti MakcrmanbHbIV NPOLIEHT 3anofIHEHUS BBOAA-BbIBOAA LMKIIa NPorpaMmon BBoga-BbiBoga
cf CpeaHuii NpoLIEHT OT BENUYMHbI TariMepa paboTbl POHOBOW NporpamMmmbl
mf MakcmmanbHbIV NPOLEHT OT BENWYMHBI Tanmepa paboTbl OHOBOW NPOrpaMmbl
ba90 45
Effect
tpoc 0 rt (b flt| mtl TaAMEQPHBIA LM KA OCHOBHON
fit itf TaiMEepHbIR LMK BEOLE-EbIBOOE
fit| ctm - cCpeoHui NpPOLEHT 3EN0NH EHWA Tal MEDPH OO0 LMKAE OCHOBHOID NPOrpamMmMon Tal mepa
flt| ctif cpeodui NpPoOLEHT 3ENOH eHWA BEQOE-BbIBOOE UM KIE NporpaMmoi BE0LE-BbIB0OE
fit|mtm |~ MakoH MaNBHBIH NPOLUSHT 33MN0NHEH WA TERMEDHOM O LM KNa OCH 0BHOMD M porpan Mol Tai mepa
flt| mtif MakoH MaNBHBIH NPOLUSHT 3aN0HEH WA BBOAS-EbIBOAE LM K1E NpOrpamMmod BE00E BbiB0OS
fit Cf|- CpEeoHWiA NpPOoLEHT 0T BETHYMHL! Tam epa pad oThl G OHOBOA NpoTpaMMel
flt] mff MakCH METBHBIH NPOLUSHT OT BEAWYH HEl TEBMERS pafoThl $oH 0B0MA N pOrpaEn Mbl

PucyHok 10.155 — 3arpyxeHHOCTb TaiMmepHoro notoka (Effect)
10.11.8 Cob6biTne no cpoHTy (Event)

Bnok Event npegHasHayeH Ansi onpegeneHns BpeMeHn mexay cobbituamu. Ha Bxog 6noka front saBogutcst 6ut
cobbitusa. Mo BxogHOMy hpoHTY Ha Bbixoge time 6roka OyaeT 3HayeHWe BpeMeHU B HaHOCeKyHaax. Pasgen
6ubnuotekn: CucmemHsle.

HasHauyeHne BXoOoB 1 BbIXOOOB:

+ front — BxogHoOW PpOHT;
* me — cobbITue;
+ time — Bpems cpabaTbiBaHMS, HC.

454 55
Event
BuaAHoH ppoHT 0 | front| b evt| me CobbITHE
LG | time BpemA CpalaThiBaHK A

PucyHok 10.156 — Co6biTue no ¢poHTy (Event)
10.11.9 TCP/IP knueHT (TcplpCIA)

Bbnok TeplpCIA npeactaenset cobon TCP/IP-knueHT anga obecneyeHns pabotel npoTokonos (Hanpumep, Modbus
TCP Master). Pazgen 6ubnuoteku: CucmemHslie.

Tak kak paﬁoTa Broka 3aHUMaeT 3Ha4YuTENbHOE BpeM4A, MOXeT ObITb pa3MeLLeH TONMbKO B PoHe.
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HasHauyeHune BXogoB 1 BbIXOO0B:

e lprt — nokanbHbIN NOPT;

* lip — nokaneHbIN IP-agpec;

+ sdr - ceteBou cTek, ans MNJIK OBEH "/*;

* rprt — yganeHHbIi Nopr;

* ip—IP agpec yaaneHHoro cepsepa;

* chc — CcBAA3b C BrIOKOM NMPOTOKONa;

» stat — cratyc pa6otbl (0 — ecTb cBA3b ¢ TCP/IP cepBepom, >0 — HET CBA3M).

b510 00
TcplpCIA
NOKANBHBIA nopT 5005 lprt| 6 CneC [Cnc CBAZ b C GNOHDM
NOKAENBHBIA 1p "172.16.64 000" lip |ul32 il6 |stat craryc paboT

ceTesoi cren M sdr | =tr
yOaneHH el nopr 5005 ~{rprt| L6
P yoanedHor o cepeepa "172.16.64 230" ip [ul32

PucyHok 10.157 — TCP/IP knueHT (TcplpCIA)
10.11.10 TCP/IP cepBep (TcplpSrA)

bnok TeplpSrA npenctasnsiet cobon TCP/IP-cepeep ans obecnedeHus pabotsl npoTtokonos (Hanpumep, Modbus
TCP Slave). CepBep nopaepxvBaeT opgHoBpemMeHHO He 6onee 20 nogknoveHun. Pasgen 6ubnuvoteku:
CucmemHsble.

HasHayeHue BXO4OB M BbIXO4OB:
e prt—nopr;
* lip — nokaneHbIN IP-agpec;
e sdr - ceteBol cTek, ana MJIK OBEH "/™;
* wait — Bpems B MunnmncekyHaax o 3akpbitus nyctoro kaHana (0 — Hukorga);
* c©nc — cBs3b ¢ 6rIoKOM NPOTOKONa;
+ stat — craryc pa6otbl (0 — ecTb NoakntoyeHus:, >0 — HET NOAKITHOYEHMWI).

b496 G5
TcplpSrA
nopr 5005 prt |ile Cnc| cnc CBAZ b C BAoHoM
NoHaNBHBIA 1p "172.16.64 000" lip Jul32 ileb| =at CTaryc paboT

cetesol crek "M sdr | str
MC 00 33KPbLITHA nycTore Kadana, 0 - Hukorga 0 waik | 132

PucyHok 10.158 — TCP/IP cepsep (TcplpSrA)
10.11.11 Undpopmaums o c6opke (BuildVersioninfo)

bnok BuildVersioninfo nepenaet Ha cBou Bbixoabl MHpopMaumio o cbopke. Pasgen 6ubnmnotekn: CucmemHelie.

HasHauyeHune BbIXOO0B:

* ver — Bepcusi NpoekTa;

+ date — gata v Bpems TpaHCnAUMuY;

* guid — yHukanbHbI ngeHTudmkatop (GUID);
* USI — MM$ nonb3oBaTtens;

* pcC — 1M KOMMNbloTEpa.

b22 5
BuildVersionlnfo

5100 | wer|— BepowanposkTa

5100 | date |- [ata ¥ EpEMA TPAHCAALMK

5100 | guid |- YHWEEABHBIA MOEHTHMGWEETOP (GLID)
5100 | wsrf— Wma nonesosatens

5100 pCi—  WmA KomneoTepa

PucyHok 10.159 — UHbopmaumsa o coopke (BuildVersioninfo)
10.11.12 UHhbopmauusa o HakonuTtene (Drivelnfo)

®yHKkuMoHanbHbIN 6nok Drivelnfo vcnonb3yetcsa Ans nonyvyeHus MHpopmMaumm O HakonuTene no umexu (agpecy
ycTponctea). Pasgen 6ubnuotekn: CucmemHeie.
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Mo dakTy Hanuumsa Bocxogsdulero poHTa Ha Bxof start OB BbINONHAET pasoByl Bblgady wHdopMauum o
HaKoONUTENsIX.

Ona uMknnyHoro OOHOBMEHMA WHoOpMauMM O HakonuTene Heobxoanmmo obecneunTb UUKINYHbIE nogavy
Bocxoasuero (ppoHTa Ha Bxop start.

HasHayeHune BXogoB 1 BbIXOO0B:

+ start — 3anyck paboTbl 6noka no Bocxogsiemy gpoHTy (0 — 1);
+ driveName — agpec Hakonutens B cucteme (4o 49 cMmBornos);
* error — HaKoNUTeNb OTCYTCTBYET UINN HEOOCTYNEH;

» capacity — oowuin o6vem Hakonutens, K6awnr;

* used — 3aHATLIN 06BbeM HakonuTens, KbanT;

+ available — gocTynHbIn 06bem HakonuTens, K6anr.

h312 10
Drivelnfo
BoinonumTe 0 —]start b b error |-
Mma gucka "drive” driveMame | str50 ubd capacity |- Pazmep
ubd used |- 3ZanATo
ugd| available |- CeofogHo

PucyHok 10.160 — MHdopmaums o HakonuTene (Drivelnfo)
10.11.13 AcHXpoHHOe BbinosiHeHue komaHa Linux (SysExecute)

dyHKUMOHanbHbIN 6rok SysExecute ncnonb3yeTcs Anst OTNPaBkM KOMaHabl B TepMuHan Linux u nonydeHusi oteeta.
Pasnen 6ubnuotekn: CucmemMHblie.

WHTepderic gaHHoro bnoka cootetcTByeT CAA Behavior Model (PLCopen Behavior Model).

BusHec-noruka Ob BbINONHSAETCS B OTAENBHOM MOTOKE U HE OKa3bIBAET BIMSHNE Ha BPeMsi paboTbl LUKIOB Tanmepa
n choHa.
BHUMAHUE
Bbi3biBaeMble KOMaHAbl MOTYT BhINOMHSETCSA B HEONMOKMPYIOLLEM PeXMME — T.e. MOTOK MOXET 0CBOOOXAaTbCS
nocrie nogayn kKoMmaHabl 1 Yepes onpeaeneHHoe BpeMs 3abupatb ee OTBeET. [1Ns1 3TOro B KOHLE KOMaHAabl
Heobxognmo nobaBuTb 3Hak ‘&' (amnepcaHn).

B cnyyae ecnu pesynbrart BbINOMHEHWST KOMaHAbl cogepxuT 6onee 1023 cumMBOnoB, BbiNONMHEHWE KOMaHAbl Byaet
npepsaHo, byayT noaHAThel onary done, error, Ho pe3ynsTaTt paboTkl OyaeT cogepxatbcs B output.

3aI'IyCK BbIMOJIHEHNA KOMaHAbI HE np0|/|30|7|/:|,eT, €CInnN NOOHAT cbnar npepbiBaHUA abort.

HasHayeHne BXOOO0B M BbIXOAOB:

+ execute — 3anyck BbINOMHEHNSI KOMaHAbl Mo Bocxogswemy ppoHTy (0 — 1);

* command — TeKCT KoMaHbl;

+ abort — 3anyck npepbiBaHNS UCMONMHEHMS KOMaHAbI MO BocxoasiLemy PpoHTy (0 — 1);
+ priority — npMopuTeT NOTOKa OXMAAHWS BbIMOMIHEHUSA KOMaHAbl, N0 YMONYaHuio 5;

+ output — pesynbsTar BbINONHEHUA KOMaHAabl (MeHee 1024 cumBonoB);

+ done — BbINOMHEHWE 3aBEPLLEHO;

+ aborted — BbinonHeHUe ObINO NpepBaHo;

* busy - uget paborta;

+ error — pabota Oblna npepBaHa 13-3a NEPENOSTHEHUSA PE3YIBLTUPYHOLLIEN CTPOKMN.

b314 15

SysExecute
BoinonHwTe 0 —Jexecute |b str output PeayneTar
Homanga " —{command|str b done - BroinonHeHo

Mpepeate 0 —|abort b b| aborted |- MpepeaHo
MpwopuTeT NOTOKa 5 priority | i32 b busy |- FPaboTa
b error |- Owwubra

PucyHok 10.161 — AcMHXpOHHOe BbinoniHeHne komaHg Linux (SysExecute)
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10.11.14 MeHepxep notokoB (ThreadMan)

Brnok ThreadMan npenoctaBnsieT BO3MOXHOCTU YNpaBneHns 1 ANarHOCTUKN (POHOBbLIX MOTOKOB MCMOMHUTENbHOM
cucteMbl. Pasgen 6ubnunotekn: CucmemHsbie.

HasHauyeHne BXoOoB 1 BbIXOOOB:

slp — Bpemsi cHa (NpocTos) POHOBBLIX MOTOKOB B MKC, B 3TOT MPOMEXYTOK BPEMEHU yNpaBeHne nepeaaeTcs
OpYyrvM noTokam; ecnu 3agaHo 3HadeHve 0 unm 6nok ThreadMan He noGaBreH B NPOEKT, TO BPEMS MPOCTOS
3agaeTcs TanMepHbIM MPOMEXYTKOM MecTa paboThl Talimep;

btd — BkntodYeHne anarHoCTUKN BpEMEHW BbINONHeHUs 6rokoB: 0 — BbikMoYeHa, 1 — BKNOYeHa; ecnu
OMarHocTrka BKIOYEHa, TO B OTNagymke y kaxaoro brnoka otobpaxaeTcsi Bpemsi ero BbINONHEHWS, €CIN
BbIKITHOUEHA, TO BPEMS BbINOTHEHUST BCerga otobpakaeTcsi Kak 1 MKC, YTO 03Ha4aeT, 4To 6riok paboTaer;
BbIKIHOYEHME ANArHOCTMKN MOXET Ha HEKOTOPbIX KOHTPOMNepax CyLLeCTBEHHO ONTMMM3MPOBATL BPEMS
BbIMOMHEHNS BCEM NPOrpamMmbl;

nuUM — KONNYECTBO 3anyLLIEHHbLIX AOMONHUTENbHBLIX POHOBLIX NOTOKOB (He BKrtovaeT Talimep, Beod-ebieod
n POH);

prio_max — makcumanbHO pa3peLleHHbIN NPUOPUTET ANt AONONHUTENbHBIX OHOBLIX NOTOKOB, 3aBUCUT OT
OC 1 He MOXeT BbITb M3MEHEH; MPY UCMONb30BaHMK B NPOeEKTe MecTa paboTbl [Tomok crieqyeT Bbibupatb
NPUOPUTET HUXKE Prio_max;

pmin — MMHMManbHbIA NPUOPUTET U3 3aMyLLEHHbIX LOMNOMHUTENbHbIX (DOHOBLIX MOTOKOB;

pmax — MakcumarbHbI NPUOPUTET U3 3anyLLEHHbLIX JOMOMHUTENBHbIX OHOBBLIX MOTOKOB.

a3 25
Threadhian
AN 0 slp uil uwil num
sen 1 —fbed wh  w32|prio_max |-
u3l pmin
u32 pma |-

PucyHok 10.162 — MeHeaxep notokoB (ThreadMan)

10.11.15 NocnenoBatenbHbIN NopT (SerialPort)

Bnok SerialPort npenctaengaet cobon apansep COM-nopTta, nogaepXmBaeT CUCTEMHbIN NOCNeAoBaTENbHbIN NOPT
nopg Linux n Windows. Pasgen 6ubnuotekn: CucmemHslie.

Ta6nuua 10.6 — HasHayeHue BxoaoB u Bbixoaos SerialPort

AnemeHT | OnucaHue

Bxoabl

dev

Wwms yctponcTtea (Hanpumep, ser1, COM2)

spd CkopocTb B 6ogax: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 128000,
256000, 153600, 230400, 460800, 921600
par KoHTponb YeTHOCTHU:
0 — Her;
1 — HeYeTHbIN;
3 — YeTHbIN
stb KonnyectBo ctonoBbix 6uT: 1 nnu 2
dtb KonuyectBo OUT gaHHbIX: 7 unu 8
Bbixoabl
cnc CBs3b ¢ 6riokomM npoTokona
stat Crartyc:
1 — kOppekTHas paboTa;
-1 — B cucTteme He HangeHo YCTPOUCTBO C MMeHeM dev;
-2 — K BbIXOQY CNC He NoakmntoYeH Bnok npoTokona
rcnt KonuuyecTBo nony4eHHbIx 6anTt
wcent KonuuyectBo oTnpaBneHHbIX 6anT
diag [narHoCcTnyecknin — cHETUMK pasHOCTU MeEXOY KONMMYECTBOM OLUIMBOK U MPUHATBIMU (HE MOXET

ObITb MeHbLLE 0)
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b43 20
SerialPort
MMA yCTpokcTea "serl” dev |str cnc| cnc
cHopocTe 115200 —{spd (132 il6| statf— 1 - pabotasT, <0 - owHbHa
HOHTROAE YeTHOCTH: O - HeT, 1 - Heyet, 3 -uyer 0 —|par |uch wle| rentp  GanT nonydeHo
cronoeox OuT 1 —stb | uch uwls |(wentf-  BanT oTnpaensHo
oMt gaHHex 8 —{dtbh [uch ul32 | diagj~ auarHocTHka

PucyHok 10.163 — NMocnepoBatenbHbIN nopT (SerialPort)

10.12 PaboTta co cTpokamu

10.12.1 inuHa cTtpoku (StrLen)

Brnok StrLen ocyliecTBnsieT noacyeT Konuyectsa cumeoroB len B cTpoke s. Pa3spen 6ubnuotekn: Paboma co
cmpokKamu.
HasHayeHue BXO4OB M BbIXOAOB:

* §—CTPOKa;
* len — gnuHa.

) 110
StrLen
B |5tr ilEllen—

PucyHok 10.164 — [innHa cTpoku (StrLen)

10.12.2 YacTtb cTpoku (StrNmp)

Bnok StrNmp Bbigenset 4yacTb BXOAHOW CTPOKWM HavMHas ¢ MO3vuMn n 1 AnvHHOW m (1- CMMBON CTPOKU MMeeT
nosvumnto 0). Ecnm n v m 3agaHbl Tak, YTO AfMHbI UCXOAHOW CTPOKW HEAOCTaTO4HO, TO BbIXOAHAs CTPOKa res
orpaHMYMBaeTCcs KOHLOM BXOOHOWN cTpoku. Pasgen 6ubnuotekun: Paboma co cmpokamu.

HasHayeHue BXoO4oB 1 BbIXOAOB:
* §—CTpOKa;
* N —Havarno;
* m-[nuHa;
* res — BbIXoJHas CTpoOKa.

b406 115
Strimp
"os  |str strres|—
0 q4n |ile
0 q4m Jile

PucyHok 10.165 — YacTb cTpoku (StrNmp)

10.12.3 CnusiHue cTpok (StrApp)

bnok StrApp cnvBaeT BXoAHble CTPOKM S B OOHY pe3ynbTUPYHOLLYH CTPOKy str. B BbIxogHOW CTpoOke CTpOKM
pacrnonoXeHbl B TOM e Mopsigke, YTo U BxoAbl S. [InvMHa KaXaow CTPOKM S He JoSkHa npesbiwaTe 60 cMMBOMoB.
Pasnen 6ubnuotekn: Paboma co cmpokamu.

HasHauyeHue BXoaoB 1 BbIXOOO0B:
* s0,s1, ..., sn—cTpokKu;
* res — pesynbTUpyoLLiasi CTpoKa.

ba0g 120
Strapp
0 ) |str sir | res
] sl | str

PucyHok 10.166 — CnusaHue ctpok (StrApp)

230



10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

10.13 CoxpaHeHue AaHHbIX

10.13.1 XpaHeHue napameTpoB Ha Aucke (SaverEx)

Bnok SaverEx obecneunBaeT xpaHeHME LaHHbIX B apXMBe Ha AWNCKE KOHTponnepa B Buae GuHapHoro dhanna.
Paspnen 6ubnuotekn: CoxpaHeHue GaHHbIX.

MockonbKy onepaumu parnoBoro BBOAA/BbIBOOA 3aHWMAOT 3HAYUTENbHOE BpPeMsl, AaHHbli O6rnok cregyet
pasmeLlaTb TonbKo B PoHe.

Taobnuua 10.7 — HazHayeHue BXoaoB u BbixoaoB SaverEx

AnemeHT | OnucaHue
Bxoabl
rst C6poc owmnbok 3anmcu
fAm ABCOMOTHBIN NYTb U MMSA darna Ha gucke (MOXET ObITb NYCTbIM — 334AETCA aBTOMATUYECKN),

paclumpeHue urHopupyeTtcs. lNMpu coxpaHeHnn AaHHbIX Ha BHELLHEM HaKonuTene criegyeT
ncnonb3oBaThb NyTb, YKa3aHHbIN Ha Bbixoae 6noka 210-SD-USB n3 6ubnunotekn paOwenlO
(KOHCTaHTHbIN)

wr 3anuncb Ha guck
in 3HayeHve napameTpa (LMKIINYECKNIA)
typ Tvn napameTpa (LMKNNYECKNIA, KOHCTAHTHBIN):

DI — 8-mMy GUTHBIV perncTp;
Al — BelLlecTBEHHOE 3HAYEHME,
Il — 16-T1 GUTHBIN perncTp

ini 3HadeHure ansa Huumanu3auum (LMKNMYeCKUn, KOHCTaHTHBIN)
Bbixoabl
next Wmsa cnepytowero canna
enb 3anuncb paspelueHa
sts Craryc:
0 — nocrne cbpoca;
1 — 3anucas;

2 — Npo4mnTaH;
<0 — owwmnbka

good Konu4yecTBo yaayHbIx 3anncemn

bad Konu4yectBo owmnboK 3anucu

rej KonnyecTBo OTKNOHEHHbIX 3anucen

o Tekylwee 3Ha4YeHNe napameTpoB (LUKITNYECKMI)

Ums danna n nyTb kK Hemy 3apaetca Ha Bxoge fnm, moxer 6biTb nycTbiM, Torga nms darna byaer BbibpaHo
aBTOMaTM4eCcKM Mo MHAekcy bnoka. B aTom cnyyae daiin coxpaHsieTcs B pabouyio AMPEKTOpUI0 KOHTponsepa.

[laHHble opraHM3yloTCsi B BUAE NEPEMEHHbIX in C XeCTKO 3agaHHbIM TUMNoMm typ.

lMockonbKy BxoAbl in MMEKT TuUn any, cregyetr cTporo cobniopgaTe npaBuna npeobpasoBaHus TUMOB NpwU
npoBedeHNN CBA3EMN.

Ecnu panna He cywecTByeT Ha ANCKe — BbIXOAbl MHULNANMU3UPYIOTCA 3HAYEHUAMMU MHULManNu3aumm ini, nponcxoant
3anucb B chann.

Ecnu dhann cywectByeT Ha Aucke, BbIXOAbl MHULMANMU3NPYIOTCA COXPaHEHHbIMW 3HadYeHusMu. 3anncb B danin
OCYLLECTBNAETCH TOMLKO MPU U3MEHEHUN 3HAYEHMIN Ha BXodax in.

3anuncb Ha UCK MOXHO OCYLLLECTBUTb NPUHYAMTENBHO, NOAAB KOMaHay WI.

[ns HageXHOW COXpaHHOCTU JaHHbLIX OAHOBPEMEHHO Ha AMCKEe HaxoddaTcsa ABa (hanna, COOTBETCTBYIOLLME OQHOMY
apxwusy. [Moatomy, ecnu koHTponnep Byaet nepesarpyxeH B MOMEHT 3anvcu Ha AWNCK, AaHHble He nNponagayT, a byayT
OOCTYMHbI NpeAbiayLMe 3HaYEHMS NEPEMEHHbIX, 3anucaHHbIe B ApyroM darnne.

Mpn uTeHun copepxumoe danna KOHTPOMMPYETCS C MOMOLLbIO KOHTPOSbHOW CYyMMbl, M TOMbKO Npu ee
KOPPEKTHOCTM Bbl4AETCA Ha Bbixodbl (MO3TOMY B cryyae, Hanpumep, 400aBneHns HOBOW NEPEMEHHON, 3Ha4YeHUs,
3anucaHHble B dhain, copocaTcsa Ha MHMLManuaupyroLwme ini).
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B cnyyae ogHokpaTHOW owunbOKM Mpu 3anucy cpanna Ha AMCK, Onok nblTaeTcs nepenmeHoBaThb Tekylwmi cann u
CHOBa MpPOU3BECTM 3anucb. Ecnn noBTOpHasa 3anvcb OKasblBaeTCs yAaqYHOW, TO NpoAormkaeTcs pabota B 0ObIYHOM
pexume, a Bbixod bad nHkpemeHTupyeTcsa. B aToM cnydvae criegyeT NpuHATL Mepbl NO ANArHOCTUKE UKW 3aMeHe
HoCUTENs!, MOCKOMbKY cOoM Mpu 3anMcy MoryT ObiTb CNEACTBUEM CKOPOrO Bbixoda ero u3 ctpod. ®arin, Ha KOTopoMm
npousowern cbour, OCTaeTcs Ha OUCKEe MoA TEeM Xe MMeHeM C Ao06aBneHHbIM K HeMy CydpdUKCOM paBHbIM METKe
BpemeHn cbos (B Mc oT 1 auBapsa 1970 r). Yoanatb ero He XenatenbHo, 4YToObl MOBTOPHO HE MCMOMb30BaTb
noTeHunanbHO COOMHbIV CEKTOP.

Ecnu npoucxoauTt NoBTOPHBLIN cbow 3anucu, To Bnok Brokupyetcsa (Bbixog enb = 0) 1 Gonblie He npov3BoauT
NonbITOK NepeMMeHoBaHnin annos 1 3anncy 4o Tex nop, Noka owmnbkm He ByayT copoLLeHbl (hpOHTOM Ha Bxoge rst.

A BHUMAHUE

Mpn n3ameHeHnn Yncna Bxogos 6noka SaverEx aninbl Ha ANCKE Nepe3anmncbiBatoTCA.
MogpobHee 0 BO3MOXHOCTSX U paboTte brioka SaverEx cM. B AOKyMeHTE APXMBUPOBaHUE N COXpPaHEHME YCTaBoK.

bd21 30
SaverEx
COpoC OWKBoK 3anHcK 0 rst |b 40 | next CNEDY WM A B Ein
fnim | =30 ileé| enb 3aNKib paspewed a
FAMCE Ha QWCK 0 wr |b ilg]| sis 0 -nocnecBpoca, 1 -3anucad, 2 - NpodHTaH
ulé jgood YVOEHHbIX 3anMCed

ule| bad OLH BOK 3anHCH
ule| rej OTHIOHEHH biX a0 Weed

0 inD |any amy| ol
Al typd | enm
0 iniD | fit

PucyHok 10.167 — XpaHeHue napamMeTpoB Ha aucke (SaverEx)

10.13.2 CyeTumk BpemeHu HapaboTku (CounterMEXx)

Brnok CounterMEx npenHa3HadeH Ons cOXpaHeHus B dpann HapaboTKu yCTPOWCTB, Hanpumep, HacocoB. Pasgen
6ubnuotekn: CoxpaHeHue OaHHbIX.

lMockonbKy onepaumn arnoBoro BBOAA/BbIBOO4A 3aHWMAOT 3HAYUTENbHOE BpeMsi, AdaHHbIi Onok cregyet
pa3smeLlaTb TonbKo B PoHe.

Tao6nuua 10.8 — HazHayeHue BxoaoB u BbixogoB CounterMEXx

AnemeHT | OnucaHue
Bxoabl
rst C6poc owmnbok 3anucu
fn ABCOMOTHBIN NyTb 1 MMSA harina (MOXeT BbITb NYCTbIM — 3a4aeTca aBTOMaTU4eCkn), pacLumpeHe

urHopupyertcs. [Npu coxpaHeHUn AaHHbIX Ha BHELLHEM HaKonuTerne cneayeT UCrnonb3oBaTh MyTb,
yKa3aHHbI Ha Bbixoge 6noka 2710-SD-USB 13 6ubnuotekn paOwenlO (KOHCTaHTHbIN)

ask 3anuck Ha Auck

slv VMcnonb3yeTtca Ans naMeHeHus 3Ha4eHMIn cHeTUMKoB, ecnu slv = 1, To ent = mas, cfrn = mcfrn

enbl Pa6ota ycTporicTtsa (unknuyeckuin): noka enbl = 1, ysennunsaetcs Bpemsi HapaboTku cfrn, npu

nameHeHun enbl ¢ 0 Ha 1 ymucno BkNoYeHUn cnt ysennyneaetcs Ha 1

rst C6poc BpeMeHun HapaboTku ent (LMKNUYecknin)

frm dopmat oTobpaxeHus 4ns BpeMeHn HapaboTku. He ucnonbsyetcs

rfr C6poc ymcna BkntoyveHun cfrn (Lumknnyeckmi)

mas BanaHcupoBka BpeMeHn HapaboTku cnt (uuknudeckun), ecnu slv =1, To cnt = mas

mcfrn BanaHcupoBka uncna BkritodeHun cfrn (umknudeckun), ecnum slv = 1, 1o cfrn = mcfrn
Bbixoabl

next Mmsa cnepyrowero canna

enb 3anuck paspellueHa

good KonnyecTBo ygadHbIx 3anucem

bad KonnyecTBo owmnbok 3anmcu

cnt Bpewmsi HapaboTku B cekyHAax (LMKINYECKniA)
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MpogomkeHue Tabnuubl 10.8

AnemMeHT OnucaHue
hour Bpems HapaboTkm B hopmate Yachl (LUKNMYECKUn)
min Bpewmsi HapaboTku B popmaTe MUHYThI (LIMKITUYECKUIA)
sec Bpemsi HapaboTku B popmate cekyHabl (LMKINYECKUin)
day Tekywun aeHb (LMKITNYECKNIA)
mnth Tekywmn mecsay (LMKINYeCcKnin)
year Tekywmn rog (LMKIMYECKnin)
cfrn Yuncno BKNIOYEHUIN (LUKITUYECKII)

Bnok aHanuanpyet Bxoabl enbl.

Ha Bbixoge cfrn otoGpakaeTcst UMcno BKITHOYEHUIA YCTPOMCTBA (Konn4yecTBo nameHeHuii enbl ¢ 0 Ha 1), Ha Bbixoge
cnt otoGpakaeTcs BpeMsi HapaboTku yCTPOMCTBa (CKOMNbKO cekyHA enbl 6bin paBeH 1).

Brnok MoXeT COXxpaHsiTb YMCMO BKMAOYEHUN M Bpemsa HapaboTku B dhann no ¢poHTy Ha Bxoge . CoxpaHeHHble
3HaYeHWs CYUTLIBaKOTCS U3 (hanna npy uHUUManusaumu.

Wwms cdanna n nyTe K Hemy 3agaetcs Ha Bxoge fn, moxeT ObiTb nycTbiM, Torga umsa danna byget BbIGpaHo
aBTOMaTM4eCcKM Mo nHaekcy bnoka. B aTom cnyyae daiin coxpaHsieTcs B pabouyto AMPEKTOpUI0 KOHTponmnepa.

[ns nsameHeHus 4nicna BKNOYEHMI U BpeMeHU HapaboTku crnegyeT nodatb 1 Ha Bxog slv, Torga cnt = mas, cfrn =
mcfrn. 310 MoXeT BbITb NMONE3HO Ansi CUHXPOHU3aUMK B Ay6rMpoBaHHbIX cucTemMax.

[na HagexHoM COXpaHHOCTM AaHHbIX OAHOBPEMEHHO Ha AMCKE HaxoadaTcs ABa (harina, COOTBETCTBYHOLLME OOHOMY
apxwusy. Moatomy, ecnu koHTponnep OyaeT nepes3arpyxeH B MOMEHT 3anvcy Ha ANCK, faHHbIE He NponaayT, a byayT
OOCTYMHbI NpeAbiayLLme 3HayeHns HapaboTkK, 3anMcaHHble B Apyrom danne.

Mpn uTeHnn cogepxumoe davina KOHTPONMPYETCH C MNOMOLLbIO KOHTPOMbHOMW CYyMMbl, M TONbKO Npu ee
KOPPEKTHOCTM BbIAAETCs Ha BbIXoAbl (MO3TOMY B cryyae, Hanpumep, obaBneHns HOBOro yCTPOMCTBA, 3Ha4YEeHUs,
3anucaHHble B hann, copocaTtcs).

B cnyyae ogHokpaTtHon owmbky npy 3anncu danna Ha guck, 6ok nbiTaeTcsi NepeMMeHoBaTb TeKywun dann m
CHOBa Npou3BecTu 3anucb. Ecnv noBTOpHasa 3anucb okasblBaeTcda yaadHou, To npogorkaeTrcs pabota B 06bIMHOM
pexume, a Bbixogd bad MHkpemeHTMpyeTcsa. B aTom cnydae crniegyeT NpuHATL Mepbl MO ANArHOCTUKE UMW 3aMeHe
HOCUTENS!, MOCKONbKY COOM Mpu 3anucu MoryT GbITb CNEACTBMEM CKOPOro Bbixoga ero ua crtposi. danrn, Ha KoTopom
npousoLuen cbon, ocTaeTca Ha OMCKE Mo TeM Xe MMeHeM C [06aBneHHbIM K HeMYy Cy(pdUKCOM paBHbIM METKe
BpemMeHn cbosa (B Mc oT 1 aHuBapsa 1970 r). YoanATb ero He enatenbHoO, YTOObl MOBTOPHO HE MCMOMb30BaTb
noTeHunanbHO COOMHbIV CEKTOP.

Ecnu npouncxogut noBTOPHLIN cboi 3anuck, To 6ok Grnokupyetca Ao Tex nop, noka ownbku He ByayT cOpoLleHb!
PpoHTOM Ha Bxopge rst.

BHMMAHUE
A Mpn n3ameHeHnn Yncna sBxonos 6noka CounterMEXx dannbl Ha gucke nepesanmcbiBaloTCs.
MopgpobHee 0O BO3MOXHOCTAX M pabote 6rnoka CounterMEx cM. B JOKYMeHTe ApPXMBMPOBAHME U COXpPaHEHWUE
yCTaBOK.

ba26 35
Counter MEx
cOpoc owubok 3anuck 0 —rs b 40| neitf cnegyiowWi gaia gnAa sanuc
umA faina Ges pacwupedna " —{fn str ile| enbf zanuce BdEIN paspeweda
$POHT 38NKHCH BN NpH neperndeHud c0Hal 0 sk b ule| goodf yOSuUHbIXIENMCEH B aAn
MCNONB3IYETCA A0A M3MEH BHWA IHEYSHH A CYeTdMKoE. 0 —fsiv b ule bad - owxGoK3aNHCKH B $aiin
pafoTa ycTpolictea 1 —{enbid |b 32| cntd |- eBpemAHapaloTHH B CeRyHO3K
cOpoC epemedd Hapabotry critd 0 —r=0 b 132 | hourD |- BpemA HapaloTHH B GopmMare Yachl
fopmar orobpaed A anA spemMetd HapaloTky crtd 2 —frm0 | 1l6 chr| mind - epemAHapaloTHH B $OpMaTe MHHYTHI
COpOC YHONE BHRAKDYEHHA cirrid 0 —|riTD b chr| secD|~ BpemAHapaloTHH B OopmMare CeryHabl
Ganancu poska spemedd Hapaborr cricd 0 —jmash | ul32 uch| dayd |~ TerywHi geHE
GanaHCH poBKE YMCNa BrAtoyeduid cffrid 0 —|mcfrnl{ ul32 uch jmnthD [~ TerywHi mecay,
ule | yearD |- TerywMA rog,
w32 | ofrnD - YMCNO BRAKDYEHH

PucyHok 10.168 — CueTumk BpemeHu HapaboTku (CounterMEx)
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10.13.3 Bydep uTteHunsa/3anmncu ycraBok (BufSupEx)

Brnok BufSupEx npegctaBnseT cobow AByHanpaBneHHbI Oydep AaHHbIX WHTepdenca, npy 9TOM AaHHble
COXpaHsitoTcs B OMHapHOM dharine Ha gucke KoHTponnepa. Brok coxpaHsieT Bce 3Ha4YeHUst Ha OucKe KOHTponnepa
aHanorn4Ho 6noky SaverEx. Pasgen 6ubnuotekn: CoxpaHeHue OaHHbIX.

MockonbKky onepaumMy annoBoro BBOAA/BbIBOAA 3aHMMAKOT 3HAYUTENbHOE BpPeMS, AaHHblA Onok cnegyet
pasmeLlaTb TONbKo B POHe.

Tabnuua 10.9 — HazHayeHue BxoaoB u BbixoaoB BufSupEx

AnemeHT | OnucaHue
Bxoabl
inter CBsa3b OT MHTepelca, K KOTOPOMY MPUHAANEXUT OaHHbIA Bydep
group Homep rpynnbl (KOHCTaHTHbIN)
fAm ABCOMOTHBIN NYTb 1 MMSA harina (MoXeT BbITb NYCTbIM — 3a4aeTcq aBTOMaTU4eCkn), pacLumpeHve

urHopupyertcsi. Mpu CoXxpaHeHMN AaHHbIX HA BHELLHEM HakonuTene cneayeT Mcnornb3oBath NyTb,
yKa3aHHbI Ha Bbixoge 6noka 2710-SD-USB n3 6ubnuotekn paOwenlO (KOHCTaHTHbIN)

mask He ucnonbayetcs

rst C6poc owmnbok 3anucu

wr 3anuck Ha guck

dan 3HaueHwne, koTopoe 3anuckiBaeTcs B Oydep npu czap = 1 (LMKNU4eckunin)
Czap 3anuck 3HadeHus dan (UMKNN4Yeckun)

typ Tun napameTpa (LUMKINYECKUIN, KOHCTAHTHBIN):

DI, DO — 8-mMu GUTHbIN perncTp;
Al, AO — BeLLeCTBEHHOE 3HaYeHME;
Il, IO — 16-T1 BGUTHLIN perncTp

adr Agpec napameTtpa (LMKINYECKUIA, KOHCTAHTHbIN)
ini 3HadeHune ansa Huuymanusauumn (LMKNMYeCKUin, KOHCTaHTHBIN)
min MuHumyMm. Ecnm npuHATOE 3HaYeHre MeHbLUE min, TO OHO UTHOpPUPYeTCS (LMKITNYECKNIA)
max Makcumym. Ecnn npuHsaToe 3HavyeHne 0orbLie max, TO OHO UTHOPUPYETCS (LMKITMYECKINIA)
Bbixoabl
pkt MoagkntodeHne k 6nokam OpcUAClient, UABufSups n3 oubnunotekn paOpcUA
next Wwmsa cnepytowero canna
enb 3anuck paspelueHa
sts Crartyc:
0 — nocne cbpoca;
1 — 3anucaH;

2 — NpoYmnTaH;
<0 - owwmnbKa

good KonuuecTBo yaayHbIx 3anuncemn

bad KonunyecTtBo owinbok 3anucu

rej Konn4yecTBO OTKITOHEHHbIX 3anmcemn

dan 3HadeHue napameTpa, NonyyeHHoe no nHTepdency unu Ha sxog dan (nocne NpoBepkn Ha min 1
max)

chn [Npun3Hak n3aMeHeHus, BbicTaBnseTca B 1 Ha O4MH LMK BbINOSIHEHNSA NPOrpaMmbl, €CIM 3Ha4YeHNEe
dan nameHnunocb

Zap MNpun3Hak 3anucu, BbicTaBnsieTcs B 1 Ha OAMH LMK BbINONHEHUS NporpaMmbl, €Crn 3HadeHne ¢

Bxoaa dan 6bif10 3anucaHo

Howmep rpynnbl group ncnonb3yetcs B kadectse Slave ID npu noakntodeHnm k 6rnoky nHrepdpenca Modbus Slave.

Ums danna n nytb kK HeMmy 3apaetca Ha Bxoge fnm, moxeT 6biTb nycTbiM, Torga nms danna 6yaer BbiGpaHo
aBTOMaTM4ecKu Mo nHAekcy bnoka. B atom crnyyae cavin coxpaHseTcs B pabouyto AMPEeKTOpuIo KOHTponnepa.

Agpec nepemeHHon adr 3aBUCUT OT MHTepdelica, K KOTOpoMy nogkmntodeH bydep, Hanpumep, agpec peructpa
Modbus.
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Mockonbky Bxogbl dan uMeKT Tun any crnegyeT cTporo cobmiogatb npaBuna npeobpas3oBaHus TUMOB NpwU
nNpoBeAEeHNN CBA3EN.

Ecnun chaiin cywiectByeT Ha Aucke, BbIXOAbl MHULMAMM3UPYIOTCS COXpaHeHHbIMU 3HaveHusiMu. Ecnn gaiina He
CYLLIECTBYET — BbIXOAbl UHULNANU3NPYIOTCS 3HAYEHUAMMN MHULIMANM3aLUum ini.

3anuck B (haiin OCyLLECTBNSIETCS NPU U3MEHEHNM 3Ha4YeHUn Ha Bxogax dan unu no uHtepdency. Ecnu daina Ha
ONCKe He CYLLIECTBYET M BbixoAbl dan NpUHSANM 3Ha4YeHUs ini, TO MOXXHO 3anucaTb UX Ha AUCK MPUHYAUTENBHO, NOAaB
KOMaHy Wr.

[na HagexHoN CoXpaHHOCTM AaHHbLIX OQHOBPEMEHHO Ha OWUCKe HaxodAaTca ABa daiina, COOTBETCTBYOLUME OQHOMY
apxuBy. [oaTomy, ecnu KoHTpornnep ByaeT nepesarpyxeH B MOMEHT 3anucy Ha OWCK, AaHHble He nponaayT, a 6yayT
AOCTYMHbI NpeablayLUMe 3Ha4YeHWsl NepeMeHHbIX, 3anucaHHble B ApyroM darine.

Mpn uTeHnn cogepxumoe davina KOHTPONMPYEeTCS C MNOMOLLbIO KOHTPOMbHOMW CYyMMbl, M TOMbKO Npu ee
KOPPEKTHOCTM BbIAAETCA Ha BbIXOAbl (NOSTOMY B Cryyae, Hanpumep, AobaBrneHns HOBOW NEPEMEHHON, 3Ha4YeHus,
3anucaHHble B hann, copocaTcs Ha uHMUmManuampyowume ini).

B cnyyae opgHokpaTtHom owmnbky npu 3anncu danna Ha guck, brok nbiTaeTcss NepeMMeHoBaTb Tekywuin dann m
CHOBa Npou3BecTu 3anucb. Ecnv noBTOpHasa 3anucb okasbliBaeTcda yaadHou, TO npogorkaeTrcs pabota B 0O6bIMHOM
pexunme, a Bbixod bad nHkpemeHTUpyeTca. B aToM cniyyae crnegyeT NPUHATbL Mepbl MO ANArHOCTUKE UNU 3amMeHe
HOCWTENs!, MOCKONbKY COom Mpu 3anMcy MoryT ObiTb CIEACTBUEM CKOPOTO Bbixoda ero u3 ctpod. darirn, Ha KOTopoMm
npowusoLuen cbon, oCcTaeTca Ha OMCKE Mo TeM Xe MMEeHeM C [06aBneHHbIM K HeMY Cy(pdUKCOM paBHbIM METKe
BpemeHn cbosa (B Mc oT 1 aHuBapsa 1970 r). YoanaAtb ero He enatenbHo, 4YToObl MOBTOPHO HE MCMOMb30BaTb
noTeHumansHo COONHbIN CEKTOP.

Ecnu npoucxoauTt NOBTOPHEIN cOow 3anucu, To Bnok 6nokvpyetcs (Bbixog enb = 0) n Gonblie He npov3BoauT
NonbITOK NEpEMMEHOBaHMI haisoB 1 3anucuK go Tex Nop, Noka owmnbku He ByayT copoLLeHbl (POHTOM Ha Bxofe rst.

BHMMAHUE
A Mpwn n3ameHeHun ymcna sxonos 6noka BufSupEx cainsl Ha AUCKe nepesanncbiBatoTCs.

MogpobHee 0 BO3MOXHOCTAX U paboTe 6rnioka BufSupEx cM. B LOKYMeHTe APXMBMPOBaHME N COXPAHEHME YCTaBOK.

b78 10
BufSupEx
T Inter |itr bsup pkt
0 —group |ile 40| nextl cnegyrowmi gann
" fnm | s40 il6( enb|- sanwWce paspewsHa
Oxff —{mask |ulb i16 sts |- 0 -nocne cBpeoca, 1 - 3anucad, 2 - npodyrtad
copoc owwmbok 3ankc 0 — st b uls| good|~ WOAYHBIX 3ANKCER
3ANKCE Ha guck 0 —wr b uls bad - owwrbox 3anKcH
uls rej— OTHAOHSHHEIX 33MMCER
0 dand |any any | dand
0 —czapl (b b| chnO-
Al typld |enm b| zapD|-
0 —adrl |ulb
0 imid [fit
0 —mind |fit
100 —{max0 |fit

PucyHok 10.169 — Bydep uteHus/zanucu yctasok (BufSupEx)

10.13.4 3anucb noros B onepaTtuBHyto namaTb (RamLog)

Bnok RamLog oGecneunBaer BO3MOXHOCTb cbopa FOroB NO 3afaHHbIM NapameTpaMm, [Ofsi COXpPaHeHus B
onepaTuBHYy0 NaMsTb. 3anucb MPOUCXOAUT B HECKONbKO OydhepoB, KOTOpbIe MpU 3amnofiHEHMU UNKU MO TaumayTy
nonagawT B o4yepenb OIS nepefadvm Ha BbIXoA (Cama nepefada NMpPOWCXOAMT MpW YCIOBWM, YTO MpeabloyLiui
npoyteH). Pazgen 6ubnunotekun: CoxpaHeHue OaHHbIX.

Tak kak pa60Ta Ornoka 3aHMMaeT 3Ha4YnTENbHOE BpeMA, MOXET ObITb pa3MeLleH TONMbKO B PoHe.

Ta6nuua 10.10 — HazHavyeHue BxoaoB u BbixogoB RamlLog

AnemeHT | OnucaHue
Bxoabl
enb BkntodeHune 6noka
bsize Pa3smep Gydepa — no3BonsieT 3agatb MakcumaribHOe KOnM4YecTBO CUMBOIIOB, XPaHUMbIX B
oTaensHom Oydepe: 128...4096
bnum Konnyecteo 6ydepos: 2...64
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MpopgomkxeHue Tabnuubl 10.10

OnemeHT OnucaHue
init Cospgatb nu Bce Bydepbl Npy nHuumnanusaumn. NonesHo, ecnu Tpebyemble guarHoCTUYECKue
Cco06LLEHNS UMeIOT BornbLUOV 06BLEM M FEHEPUPYIOTCS C CAMOro Havana paboTbl Nporpamme.
M3Ha4anbHo, Npu nHMuManmM3aumum co3gaeTcs MMHUManbHoe Konmy4ecTBo bydepoBs 1, ecnv
TpebyeTcs, yBennynBaeTcs B npoLecce pabotbl. Ecnv gaHHbBIM BXOA BbICTaBneH B 1, To cpasy
Oynet co3gaHo bnum 6ydepos
tmout TaimayT HenonHoro Bydepa, Mc - onpeaenseT BpeMEHHON NPOMEXYTOK, Yepes KoTopblv Bydep,
He 3anorHeHHbIN A0 KoHUa, 6yaeT cumtaTbes rotoBbiM K Belgade. OTcUeT Be4eTcsi C MOMeHTa
nocrnegHero gonucaHHoro coobuueHns. NonesHo, ecnv AMarHocTU4eckne coobLleHus
reHepupyTCa peako unv UMeKoT Manbii o6bem
glvl YpoBeHb oWmnbOoK, ecnun y coobLLeHns ypoBEHb MEHbLLE UMW paBeH 3ag4aHHOMY, TO OHO ByaeT
Hane4aTaHo He3aBucuMMo oT koaoB U nHaekcos (ERR =1, WRN =2, INF = 3, DBG =10, DBG + N)
dbglvl YpoBeHb 0TNaaKKW, ecnu y coobLLeHns ypoBeHb NpeBbILLAET 3aaHHbINA, OHO He ByaeT HaneyaTaHo
dscrd C6poc, ounaeT cnmcku oTcnexmsaeMbix 6rokoB 1 kogoB. CpabaTbiBaeT Npy U3MEHEHUN
3HayeHus c 0 Ha 1
code Kon oTnapkv — 3Ha4eHune, koTopoe byaeT 4obaBneHo B CNMCOK OTCNEXNBAEMBIX MPU U3MEHEHUN
Bxoga addcd nnun yganeHo npu nameHeHuun exoga delcd
addcd [HobGaBuTb ko,
delcd Yoanutb Kop,
indx MHpekc bnoka — 3HayeHne, kotopoe byaeT 4oGaBNEHO B CMUCOK OTCMEXMBAEMbIX MPU NU3MEHEHUU
Bxofa addix nnv yganeHo npu nsmeHeHum exoga delix
addix [o6aBuTb MHAEKC
delix Yoanutb nHAekc
print BbiBOOMTL 3anncbiBaeMble N10rv B KOHCOMb
Bbixoabl
sts Craryc:
0 — HopmarnbHas paborTa;
+2 — coobLeHune, 3anucbiBaemoe B Bydep, NpeBbILLIAET ero MakCUMarnbHbIN pasMmep, 4acTb
coobueHns obpesaHa;
+4 — Bce B6ydhepbl 3anofnHeHbl, NPOMCXOAUT Nepuoamyeckast noteps coobLeHnn. [ns ycrpaHeHns
ownbok cnegyeT N3MeHUTb COOTBETCTBYIOLLIME BXOAHbIE NapaMeTpbl: pa3mep bsize, nnu
Konm4yecTteo bnum
log Tekywmn 6ydep, OOCTYNHBIN ANS YTEeHUs
cds Cnmncok oTcnexxmBaembiX ANarHOCTUYECKNX KOO40B
indxs Cnncok MHAEKCOB oTcnexmnBaeMblx 6rokoB
433 45
RamlLog
1 —enb b u32 sts Craryc, 0 - OH, =0 -ownbku
Pasmep bydepa 1024 bsize |u32 riog log
Honuwyectso Bypepos B brium (w32 100 cds
Co3naTe BCe Gyhepel NpH HHWLHaNKWIauMK 0 =] init b s100 | nds

TalmayT Henondoro Gydepa (mc) 100 tmout | ued

YposeHe oWwKBoK 2 ghvl Ul

¥poeeHe oTnggkM 10 dbghvl [ ule

CEpocuTe koapl M MHOeKcH 0 —Jdscrd | b

Kono otnagxw (-d) O code |u32
OobaeuTe kon 0 addcd (b

Yoanute koo 0 =jdekcd | b

WMH gerc Bnoka (b) 0 indc (w32

OobaeuTe vHaes 0 —| addix

¥oanuTe vHaexc 0 =] delix

Neyarare 8 kodHcone 0 —print

o oo

PucyHok 10.170 — 3anucb noroB B onepatuBHyro namaTb (RamLog)
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10.14 O4yepeam

10.14.1 Oyepenb 6uTOB gb

Tun gaHHbIX gb NO3BONSET HakannMBaTb odepenb BUTOBbLIX 3HAYEeHWI B TanmepHOM noToke. Ecnn Beixog Tvna qb
ucnons3osaTb B 0bmeHe no npotokony OPC UA, To nepegaHbl 6yayT BCe HakoMMEHHble AaHHbIE HE3aBUCMMO OT
HacTpoeK NoAmnNuCKu.

KoMMEHTAPKK

OYepesk BUTOERIN SHAYEHWI
MEaHAp TalMepa

PucyHok 10.171 — Ouepepnb 6uTtoB qb

B cnyyae cnuwkom MeaneHHoW nepefadn Unu CrAmKoM YacTbiX U3MEHEHMI BXOOHOrO CurHana, odepefb MOXET
nepenonHUTbCs, YTO ByaeT BUAHO Ha Bbixoae Bnoka — UCTodHuKa ovepean (Hanpumep, R2toQuBit). Ana nsmeHeHus
pasmMepa oyepenm HeobXoaMMO NepeTPaHCIMPOBaTb NPOrpamMmy.

Mpun coeanHeHnn Bbixoga Tuna gb ¢ GUTOBBIM BXOAOM, PACNoNOXeHHbIM B (POHOBOM NOTOKe, OyaeT aBToOMaTn4ecku
BbINONHEHO npeobpasoBaHne (brok QuBit_Bit), koTopoe obGecneunT rapaHTMpoBaHHYK nepegady outa. lNMpumep
HVXe MNoKasbiBaeT pasHuuy mexgy obbldHbiM 6uToM M BuTOB C HakonneHvem ouepean. OBblYHbIA MMNYNbC,
ChOPMMPOBaHHbIN B TaMepe, He MOXET OblTb rapaHTUPOBAHHO NOMy4YeH B POHOBOM MOTOKE, €CNN ANUTENbHOCTb
UMnynbca JOCTaTO4HO Mana.

237



10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

KoMMEHTapKHK E] LUgeT E]

MEGHAP TaklMepa
MeaHap $oHa
WO AHBIN BUT [gaMHON 1 TaRMepHEI L)

BUT M3 TAMMEPA € rapaHTUPOEAHHON A0CTaBK O

BUT M3 TARMEPA

PucyHok 10.172 — PasHuua mexay o6bIYHbIM 6MTOM M 6UTOM C HaKoMJsIeHneM oyepenm
10.14.2 NpeobGpa3oBaHue peructpa B oyepeamn outos (R2toQuBit)

Bbnok R2toQuBit pa3bupaeT BXOQHOW PErMcTp Ha OuTbl, Kaxdbll M3 KOTOPbIX MOXET HakannuMeaTb oyepedb
3Ha4YeHuI B TamepHoM noToke. Pasgen 6ubnuotekn: Oyepedu.

HasHaueHue BXxO40B 1 BbIXOAOB:
* qus — pa3mep oyepean (Ha Kaxabl BbIXOAHOM BUT);
* reg — BXOOHOW PerncTp;
* OV — KONMYECTBO NepenoriHeHn ovepeau;
* N —TeKyLlee KONMYeCcTBO ovepeaen;
* bo0, ..., b15 - 6uTHI
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10 paCore. OcHoBHasi 6nbnmoTeka npoekTa

bd32 5
R2toQuBi

pazmep cdepend 5 qus{ulé ulG| ov NEQENMIHEHH A DYEDEIH

0 reg rg2 uls| n HOMH Y ECTBO 04 EpEnEd

gb| b0
gb| bl
gb| b2
gb | b3
gl | bd
gk | b5
gb| bb
gb | b7
gb| b8
gb| b8
gb |b10
gbr |1l
gb |bl2
gbr |13
gb |bl4
gb |15

PucyHok 10.173 — NMpeobpa3oBaHue peructpa B ouepeam 6utoB (R2toQuBit)

10.14.3 NMpeobpaszoBaHue ovepeaun 6utoB B 6MT (QuBIit_Bit)

Bbnok QuBit_Bit npeobpa3syeT ovepeab 6UTOB B OUT, KOTOPLIN MOXHO Aanblle UCMOMb30BaTb B DOHOBOM MOTOKE.
Cpena paspaboTkM aBTOMatudecku OobaBnseT 3ToT OMNoK, ecnv npoBedeHa CBSA3b Mexay BbixodoM Tuna gqb wu
Bxogom Tuna b. Pasgen 6ubnuoteku: Oyepedu.

HasHauyeHue BXogoB 1 BbIXOO0B:

* in — BX0ogHas oyepenb;
* val — kakoe 3Ha4yeHne NoBUTb;
* out - BbIxoa.

AnropuTM paGoThl: 3HAYEHNS U3 BXOAHOW OYepenm CpaBHUBAIOTCS € 3adaHHbIM (Bxog val), n ecnv BcTpedaeTcs XoTa
6bl 0OHO, TO BbIXOA out ycTaHaBnMBaeTcs paBHbIM val.

B34 10
QuBit Bit
0 in |gb b [out -
Kakoe 3HaHeHH e noeuTe 1 —Jval | b

PucyHok 10.174 — Npeo6pa3oBaHue oyepeam 6utoB B 6uT (QuBit_Bit)
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