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COAEPXAHUE
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3 OnucaHune TexHnyeckux cpeactB MO AT MMUTaALMKM TEXHOAOTUYECKMX YCTPOWCTB

4 QyHKUMOHaAbHbIE XapaKTePUCTUKK 10 AAST UMUTALMMU TEXHOAOTUYECKUX YCTPOMCTB . ueereuereereeureeeeeanneeeaennnenns
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Auct 4

1 ObWWME CBEAEHUA O NMPOrPAMME

1.1 MporpammMa AN MUMWUTALMU TEXHOAOTMUECKUX YCTPOWCTB MNPEAHA3HaueHa AN pas3paboTky,

KOHOUIYPUPOBaHUA U UCMOAHEHUA MOAEAEN COCTaBHbIX TEXHOAOTMUYECKMX OObEKTOB.

1.2 MNporpamMmma ABAAETCA CAMOAOCTATOUHON U He TpebyeT pAonoAHuTeAbHoro MO.

1.3 OCHOBHblE LEAM nporpamMmbl

1.4 KAoueBble LeAr NporpamMmbl:

— NPOCMOTP U BBOA NapamMeTpoB TEXHOAOTMUYECKOro NPoLIecca;
— BblYUCAEHWE HOBOIO COCTOAHMSA MPOLIECCa Ha OCHOBE TEKYLLETO.

UMUTALUMA OOLEKTOB aBTOMAaTM3aLMK,
paspabatbiBaTb TeEXHOAOTMUecKkoe M0 6e3 UCMOAb30BAHMSA PEAABHOIO 060PYAOBAHMKS.

1.5 Mporpamma UMUTaLMKU TEXHOAOTMUECKMX YCTPOMCTB 06ecrneymBaeT:

— CO3paHUE U PpeEAAKTUPOBAHNE MMUTAUMNOHHDbIX MOAENEN;

— NPOBEPKY KOPPEKTHOCTU MOAEAEN;

4yTo

— 06MeH AaHHbIMKM C BHELWHUMU cucTeMamMm vepe3 npotokonbl Modbus TCP 1 OPC UA;

— pacluMpeHne pyHKLMOHaAa NYTEM CO3AAHNA NOAL30BATEALCKMX MOAEAEN Ha A3bike ST.

1.6 Mporpamma paspabdotaHa Ha A3blke C++ ¢ ucrnoAb3oBaHnem HubAnoTekn Qt.
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2 UHCTPYKUMA NO YCTAHOBKE

MO AR MMUTAUMKM TEXHOAOTMUYECKWMX YCTPOMCTB MOCTABASIETCS B BUAE ZIP-apxvMBa, B KOTOPOM
COAEpPXaTCcs BCe HeobxoaMMble AAS KOPPeEKTHOW paboTbl MO komMnoHeHThbl. YctaHoBka MO ana paboTbl ¢
yCTaBKaMu NPOU3BOAUTCS B ONUCAHHOM HWXE NOPSIAKE.

2.1 PacnakoBKa apxvBa ¢ AUCTPUOYTUBOM

ApxuB ¢ AVICTpI/IﬁyTl/IBOM HeobXoANMO pacnakoBaTtb B yA06HyI'O AN NMOAb3OBaTeAnd UAU
COOTBETCTBYHOLLYHO TpeﬁoBaHMﬂM opraHusaumu nanky. 3anyck UCMOAHAEMbIX q)aVIAOB MnPOnU3BOANTCA U3 3TOM
nanku.

2.2 YcraHoBKa 6ubanotekn QtOpcUa

Bubanoteka QtOpcUa yctaHaBAMBaeTca M3 naketa «qt-opcua_1.8.deb». ECAM AQHHBIN nakeT yxe
YCTaHOBAEH, TO NMOBTOpPHAsA YCTaHOBKa He Tpebyetcs.

YcTaHOBKa MOXET OCYLLIECTBAATbCA AMOO M3 KOMAHAHOW CTPOKWU, AMBO uepe3 MOAb30BaTEAbCKUM
UHTepdenc Astra Linux. AAA yCTaHOBKM TpebytoTcs npaBa aAMUHUCTpaTopa.

2.3 YcTtaHoBKa BUOAMOTEK AAST MOAAEPXKKU MOCAEAOBATEABHOM LUMHbI AGHHbIX

AAA YCTAHOBKU AaHHBIX BUBAMOTEK HEOOXOAMMO BbINOAHUTL KOMaHAHBIN dana «SerialBus_Install.sh».
AAS KOPPEKTHOTO UCMOAHEHMA TPEBYLOTCSA NpaBa aAMUHUCTPATOPA.

2.4 ameHeHne aTprubyToB UCMOAHAEMbIX GalAOB

MocAe pacrnakoBKW apxMBa MOXET MOHAAOOUTLCA KOPPEKUMA aTpUbOyTOB MCMOAHAEMOro ¢aiAa
«Imitator — eMy HY>XXHO paspeLlnTb UCMIOAHEHUE. JTO Xe OTHOCUTCA K KOMaHAHOMY danAy.

n3m. Moanucb Nata
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3 ONMUCAHUE TEXHUYECKUX CPEACTB M0 AAA UMUTALIMU TEXHOAOTMYECKWUX YCTPOMCTB

3.1 MpuHATbIE COKPaLLEHUSA
MO — nporpammMHoe obecneveHne A paboTbl C KapTaMu yCTaBOK
3.2 XpaHeHue ucxopHoro koaa o

XpaHeHue ncxoaHoro Koaa N0 ocyuiecteasietrcs B 000 «CuHTEK» Ha KoprnopaTuBHOM cepBepe GitLab
CE (Bepcus: 18.6.1, amueHsusa: MIT).

XpaHWUAULLE UCXOAHOTO KoAa obecneunBaeT paspeneHUe NpaB NOAL30BATEAEN.
3.3 fA3bIK NPOrpaMMMpPOBaHKA U MPOrPAMMHbIE KOMMOHEHTbI

MO HanucaHo Ha A3blke NporpamMmmupoBaHus C++ ¢ UCNOAb3OBaAHUEM:
e KpoccnaatdopmMeHHon bubanoteku Qt (Bepcus: 5.15.2, AMLEH3UMK:
GNU Free Documentation License v1.3;
GPLv3 with The Qt Company GPL Exception 1.0;
GPLv2;
GPLvV3;
LGPLv3;
LGPLv2.1);
e 6HubamMoTekn QtOpcUa (Bepcua 5.15.2, AMLEH3UK:
Creative Commons CCZero 1.0 Universal;
GNU Free Documentation License;
GPLvV3;
GPL3 with Qt Company GPL Exception 1.0;
GPLv2;
LGPLv3);
e 6ubAMOTEKM lexertl14 (Bepeust: 1.1.1; AMLEH3UMK:
Boost Software License v 1.0).

3.4 KoMmnuaatopsl

Ana cbopku O ucnoab3yeTca  koMnuaATop  g++  (Bepcua:  12.2.0,  AMUEH3UA:
GPLv2orlater).

n3m. Moanucb Nata
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4 GYHKLMOHANLHBIE XAPAKTEPUCTUKK MO ANA UMUTALMK TEXHONOTUUYECKUX YCTPOUCTB

4.1 MO AA UMUTALMKM TEXHOAOTMUECKMX YCTPOMCTB 06ecneunBaeT CAEAYIOLLYIO GYHKUMOHAABHOCTD:

— CospaHWe HOBOW MMUTALIMOHHOW MOAEAM.

— 3arpyska yxe CyLleCTBYHOLEN UMUTALMOHHOM MOAEAWN N3 dania.

— CoxpaHeHWe MUMUTALMOHHON MOAEAU B dalAe (B TOM UMCAe C 06A3aTeAbHbIM yKazaHWEM MMEHMU
danna).

— HacTpolika napameTpoB NporpamMmbl.

— Pabota ¢ 6ypepom obmMeHa BO BPEMS PEAAKTUPOBAHUS UMUTALMOHHOW MOAEAU: KOMUPOBaHWE B
6ydep obmeHa, yananeHue B bydep obmeHa, BcTaBka M3 Bypepa obmeHa.

— AybAnpoBaHUe BblbpaHHbIX 06beKTOB 6e3 UCNOAL30BaHMA (3aHMMaHKA) Bydepa obmeHa.

— JKCNopT U MMNOPT COCTaBHbIX YacTeW MMUTALMOHHON MOAEAWN B/M3 dalia.

— TeKCTOBbIV MOWUCK BHYTPU UMUTALIMOHHOW MOAEAM.

— YnpaBAeHWE BHELHWUM BMAOM NMPOrpaMmbl.

— OtobpaxeHune BCroMoraTeAbHbIX OKOH (M0 HEOHXOAMMOCTH).

— YnpaBAEHWE COAEPXKMMbBIM WMMUTALMOHHOW MOAEAM: AODABAEHWE U YAAAEHUE WMUTALMOHHbIX
YCTPOWCTB, UBMEHEHWNE WX NMOAOXEHUS, AOBABAEHME U YAAAEHME CChIAOK MEXAY YCTPOWCTBAMM, HACTpoika
CBOWCTB YCTPOWCTB.

— Pa3pabotka TEXHOAOTMUECKUX YCTPOMCTB Ha A3blke ST.

— lNpoBepka UMUTALMOHHOW MOAEAM: TUMbI AAHHbIX, BUTbI, CCbIAKK, AYOAMKATbl MAEHTUPUKATOPOB,
permnctpbl Modbus, A3bik ST.

— CoxpaHeHue v 3arpy3ka 3Ha4eHUi BXOAOB/ BbIXOAOB MMUTALMOHHbIX YCTPOWCTB.

— CoxpaHeHUe 1 3arpyska crnucka otobpaxaembix BCMIOMOraTeAbHbIX OKOHX

— 3anyck M OCTaHOB WMCMOAHEHUA MMUTALMOHHOW MOAEAM, OBMEH C BHELLUHWMMMW YCTPOWCTBaAMM MO
npotokonam OPC UA, Modbus TCP n Modbus RTUx

— Co3paHue 6UBAMOTEK TEXHONOTMUYECKUX YCTPOMCTB Ha f3blke STX

— Pabota ¢ XypHanoMm coOBLLEHMIA: OUMCTKA XYpPHaAAA, KONMMPOBAHWE COAEPXUMOro XypHana B bydep
obmeHa, CoXpaHeHUEe COAEPXXMMOrO XypHaAa B pannex

— MpepocTaBAEHUE KpaTKOW MHPOPMAaLIMK O MporpaMmme.

4.2 TpeboBaHUA K annapaTtHoMy obecneveHuto
AAst noAHoUeHHOoM paboTbl MO HEOHXOAMMO HAAMUME:

— MepcoHaAbLHOIrO KoMMboTepa (NMPOLIECCOP YEThIPEXBAAEPHbIN ¢ 6A30BOM TAKTOBOW 4YacCTOTOM He
Huxe 2,5 Mu; O3Y o6bemMom He meHee 16 IB).

— YcTponcTBa oTo6paxxeHuss MHPopmMaLuumn (MOHUTOR).

— YCTpOMCTB BBOAA (KA@BMATypa M Mbillb UAM BO3MOXHOCTb BBOA@ CPEACTBAMU CEHCOPHOTO 3KpaHa);

— Hananume ceteBoro coeamHeHus (ana cBasu ¢ cepsepom OPC UA).

— YCTaHOBAEHHOM Ha KOMMbIOTEPE OnepaurMoHHOW cucTembl Astra Linux Bepcun 1.7 MAM Bbille
(pekoMeHAyeMasn BEPCUSt ONepaLMOHHON cucTemMbl 1.8 UAK BbliLLe).

— MporpaMmHbIx BUOBAMOTEK AN 0BecneveHun cBadun ¢ cepBepom OPC UA 1 cepBepom Modbus RTU
(Npy HEOHXOAMMOCTH).

n3m. Moanucb Nata
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