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1. TepmuHBI M COKpaIEHHUsT

TepMuH HaumenoBanue
APM ABTOMATU3UPOBAHHOE pabodee MECTO HCIeTIepa
ABTOMATU3UPOBAHHAS CUCTEMA YIIPABIICHHUS TEXHOJIOTHUSCKUMU MTPOIIECCAMH Ha
ACY-T 00beKTax TPAHCIOPTHOM HH(PPACTPYKTYPBI - HANMEHOBAHHE M3/ICIUS TPOU3BO/ICTBA
000 «CrienDeKTpoHMOHTaX>» (TOProBasi MapkKa)
KACIY DM KomrmiekcHast ABTOMATH3HPOBAHHAs CHCTEMA INCTIETIEPCKOTO YIIPABIICHIS
snekTpoMexanndeckuMu ycerporictBamu I'YTI «IletepOyprckuii METPOIOJIUTEH
IMAK TporpaMMHO-aNMIapaTHBI KOMILIEKC
CII3 ABTOMaTI/BI/IpOBaHHa}{ cUCTeMa YIpaBJIeHHs CUCTEMaMHU MPOTHBOIOKAPHOW 3aIUThI
I'VIT «IleTepOyprekuil METPOTIONUTEHY
J1(0) [IporpammHoe obecnieyeHre, OUOIMOTEKH POrpaMM Wik 6a3 MaHHbIX 11t DBM
O COM BerpanBaemoe nporpammuoe obecriedenne [TAK ACY-T paspadotkun OO0
«CnenDnexTpoHMoHTax» Ha ocHOBe ba30BOro KOMIjaeKkTa mporpaMm
PaspaboTunk Ipoussomutens IIAK ACY-T co BerpausaembiM 110 - OO0 «CnenDnexTpoHMoHTax»
ICH [Ikad cbopa nHbOpPMAIMH - HAUMEHOBAHHUE M3/IEIIHSI IPOU3BO/ICTBA

000 «CreudaexkTpoHMOoHTaX» (TOpProBas Mapka)

Crienmann3upoBaHHOE IPOrpaMMHOE obecriedeHue A coopa, 00pabOTKHU, XpaHEeHHS
SCADA (CKAJA) JAHHBIX U CO3/IaHNE YeJIOBEKO-MAIIMHHOTO HHTEp(eiica cHCcTeM aBTOMaTU3NPOBaHHOTO
YIpaBICHUS. TEXHOJIOTUYECKAMU NIPOLECCAMU

2. OOmmue cBeIeHHsI 0 IPOrPAMMHOM ODecedeHHH

ba3oBbIif  KOMIUIEKT BCTpAaMBaeMOro MPOTrPaMMHOTO  OOECHeueHuss MPOrpaMMHO-
anmapaTHbix komriuiekca ACY-T npenycranaBnuBaercs Ha 000pyI0BaHUE TPU IPOU3BOCTBE.

ITO COM sBasiercs yHUKaTbHBIM KoMITIEKTOM [1O 1 HeoThemMiIeMoi 4acThio 000pyI0BaHUS
I[TAK ACY-T OO0 «CrnienDnekTpoHMoHTaXx», pa3padaThIBACTCsl HA OCHOBE TEXHHUYECKOTO 3a/IaHUS,
paboueil 1 TEXHUYECKON TOKYMEHTAllMU MPOEKTa MyTeM KOH(UTYypHUpoBaHUsi 0a30BOr0 KOMILJIEKTa
BcTpanBaemoro 10 s mapamerpupoBaHus MpHUIaBaeMbIX (YHKIMM, a Tak k€ (OpMUPOBAHUEM
mabJIOHOB MHEMOCXEM ISl BU3YaIHM3allMd TEXHOJIOTHYECKOTO IMpollecca YeI0BEKO-MaITHHHOTO
uHTEpdeiica.

ACY-T npencrasisier coO00# IEHTPATU30BAHHBIN KOMIUIEKC JUCTAHIIMOHHOTO YIPABICHHS
¥ KOHTPOJIsl pab0TOM TEXHOJIOTHUECKOT0 000pYAOBAaHHS CHCTEM KU3HEeoOecieueHus 1 0€30MacHOCTH
OOBEKTOB TPAHCIOPTHOW HH(PPACTPYKTYpbl — TOHHENEH M MeTponosuTeHOB. lIpumeHsercs B
Ka4yecTBe annapaTrHo-nmporpaMMHoil miardopmsl s cozganus cucteM ACY TII aBTOMOOMIIBHBIX U
&KeJne3HoA0pokHbIX ToHHENeH, cucteM ACY-ODMC, KACHY OM, AIIII3 u CIIII3 meTponoiuTeHoB.

ACY-T npennazHayeHa Jyisi:

- ABTOMATHUYCCKOI'0 YIpaBJICHUA UCIIOJTHUTCIIbHBIMA YCTpOﬁCTBaMH IMOJIEBOT'O YPOBHA
B COOTBCTCTBUHU C 3aJaHHBIM aJITOPUTMOM,

- KOHTPOJISI ¥ YHpPaBJIEHHUs] MCIOJHUTEIbHBIMH YCTPOMCTBAMHU IIOJIEBOIO YPOBHS CO
mkagoB u/unu APM noneBoro ypoBHs;

- JIMCTAHIIMOHHOTO KOHTPOJS W YINPABJICHUS HCIOJHUTEIbHBIMU YCTPOWCTBAMHU
nosieBoro ypoBHsi ¢ APM BepxHero (AuCneT4epcKkoro) ypoBHsI.

2




- BBIJJAYM OINCPATHBHOM W CIPABOYHOW HWH(OPMALMU O COCTOSHUH OOBEKTOB
yIpaBIICHUS] HA BEPXHUIl (IUCTIETYEPCKUil) yPOBEHB;

- JUArHOCTUKU TEXHUYECKUX CpeAcTB, Bxoaamux B ACY-T.

S3piku mporpammupoBanus: C++, Javascript, GNU C for STM32, GNU C for AVR,
IEC 61131-3.

[Tnardopmer ams paspaborku: QtCreator, VSC(Visual Studio Code), STM32CubelDE,
Beremiz, OpenPLC.

Hcnonbs3yemsbie cTopoHHUe KoMoHeHTHI: akeTsI libtool gettext gawk udev libgd2-xpm-dev
libsqlite3-dev portaudiol19-dev bison libsnmp-dev libfftw3-dev make libqt4-dev subversion build-
essential libpcre++-dev libmysglclient-dev FireBird PostgreSQL.

[1O COM ¢yukuuonupyert Ha 6a3e oneparnonnsix cucrem Ubuntu (munensust GNU/Linux),
Debian (GNU/Linux) cemeiicta UNIX.

3. Monenb KauecTBa NPOrpaMMHOI0 o0ecredenns
3.1. dyHKIMOHAJbHAS NPUTOAHOCTH
Oynkuuu [10 COM, onpenenstomuye ero pyHKIHMOHAIBHYIO IPUTOJHOCTD!

- obecrieueHrne KOPPEKTHOTO BBOJIA U MPEe0Opa30BaHUs BXOIHBIX CHTHAJIOB MOAYJISIMU
BBoAa [IAK ACY-T, B 3aBUCUMOCTH OT X THIA - TUCKPETHBIE, aHAJIOTOBBIE;

- obecrieueHrne KOPPEKTHOT'O TTPeoOpa30BaHs M BbIBO/Ia CUTHAJIOB MOJTYJISIMH BBIBO/IA
I[TAK ACY-T, B 3aBUCHUMOCTH OT WX THIA - TUCKPETHHIE, aHAJIOTOBHIC;

- oOMeH nanHbIMU Mexay Moayisimu [TAK ACY-T B peaibHOM peXHMe BpEMEHH,

- B3aUMOJCHCTBME 10 TEXHOJOTMYECKOM CceTh OOMEHa JIaHHBIMH  MEXIYy
pacnpeneneHHpIMU MoayssiMu ITAK ACY-T M MCHOJHUTENBHBIMU YCTPOWCTBAMH, CMEXHBIMU
CHCTEeMaMH, yCTPOMCTBAMU YIPaBJICHHS BEPXHETO (AMCIIETYEPCKOTO) YPOBHS B PEabHOM PEKHUME
BPEMEHU;

- obOecrieueHne KOPPEKTHOTO OTOOpa)KEHUs TEXHOJOTMYecKOro Ipoliecca Ha
MHeMocxeMax (BHIeOKaapax) uenoBeko-MamnHaoro narepdeiica APMos ITAK ACY-T.

- BEJICHHE apXMBOB [UIsl aHaju3a padOThl TEXHOJOTHYECKOrOo OOOpYIOBaHMS Ha
00BeKTax KOHTPOJIS U YIIPABJICHNUS,

- BEJICHUE AapXMBOB JUI1 AaHaJIM3a JCHCTBUH ONEPATHMBHOIO IEPCOHAIA IPH
BO3HUKHOBEHHMH HEIITATHOM CUTYALlUH;

- BO3MO>XHOCTh JHATHOCTHKH M HACTPONKU (DYHKIIMOHHPOBAHUS aNMapaTHBIX CPEJICTB
[MTAK ACY-T u ero I10.



3.2. MpousBoauTeJbHOCTH U 3P (PEeKTUBHOCTH

CocraB, xonuuectBo, Tun monyiel, apxutekrypa IIAK ACY-T co BcrpauBaemeim 110
OTBEYAeT TPEOOBAHUAM TEXHUUECKOTO 3aJaHUs U IPOEKTHON JOKYMEHTAIMU 10 KOJUYECTBY U TUITY
CUTHAJIOB.

B3aumoneiictBue Mexy pacnpeneneHHbIMU MOy IsiMU [TAK ACY-T u uCOJIHUTENbHBIMU
YCTPOMCTBAMH, CMEXKHBIMM CHCTEMaMHU OCYIIECTBISIETCS B PEaJbHOM pEXKUME BPEMEHU.
ObecneunBaeTcsi TpeOyemass CKOPOCTh TpHieMa, MpeoOpa3oBaHMs W TIEpelayd  YIPaBIISIOMINX
CUTHAJIOB CO CKOPOCTBIO, CYIIECTBEHHO IPEBBIMIAIONIYI0O BpEMs OTPAOOTKH TEXHOJOTHYECKOTO
000pyTIOBaHUS UCTIOJTHUTEIBHBIX YCTPOMCTB.

Bpems npencraBienuss HHQopManuu 00 M3MEHEHUSX KOHTPOJIUPYEMBIX OOBEKTOB — HE
Oousee 1 c. Bpems peakiuu cucTeMsl Ha KOMaH/Ibl OIIEPaTUBHOIO NepcoHaa — He 6ozee 1 c.

3.3. CoBMecTHMOCTH ¢ 000PyI0BAaHHEM CMEKHBIX CHCTEM

[TAK ACY-T noctpoeH 1o NpuHIUILY OTKPBITOM CUCTEMBI C HCII0JIb30BAHUEM CTaHJAPTHBIX
unrepodeiicor (RS-485, Ethernet), momnepkkoli MPOMBIIUICHHBIX MPOTOKOJOB OOMEHA JTAHHBIMH
(TCP/IP, SNMP, Modbus, OPC UA), uto mo3BojsieT 00eCleYuTh COBMECTHYIO PabOTy €ro ¢
000pyI0BaHUEM CMEXHBIX CUCTEM JIPYTUX Pa3pabOTUYUKOB U MPOU3BOAUTEICH.

3.4. HagesxkHoCcTh

I[IO0 MMAK ACY-T coxpaHsieT ypoBeHb KadecTBa (DYHKIMOHUPOBAHUS MpPHU YKa3aHHbBIX
YCIIOBUSIX B T€YEHHE BCETO CpOKa dKCIuTyatarun. Cpok skcrutyaTanuu - He MeHee 10 ner.

Xpanumbie ganabie U 110 HaxomsTcs B MOCTOSAHHON maMsaTH OBM, moaToMy npu MmoHON
orepe MNUTaHUs J00OW NPOAODKUTEIBHOCTH TapaHTUPOBaHA MX COXPAaHHOCTh, a Iocie
BOCCTAHOBJICHHSI MUTaHUS — IPoIoJDKeHrEe paboThl [10 6e3 HonoTHUTEIbHOW HACTPONKH.

3.5. 3amuuieHHOCTH

IO TTAK ACY-T otBewaer TpeOOBaHUSM KHOEpPOE30MACHOCTH CHUCTEM YIpaBJICHU,
oOecrieunBast 3amutTy IIO ¥ JaHHBIX, B YAacTHOCTH, CpEACTBAMM YIPABJICHUS JOCTYIIOM,
KOJMPOBAaHUEM CETEBBIX IMPOTOKOJIOB IIPU IpUEME U Mepeiaue JaHHbIX, Pe3epBHBIM KOMMPOBAHUEM
ITO 1 naHHBIX Ha YHEPrOHE3aBUCUMBIX HOCUTEIISIX.

OcHOBHYO poiib B oOecrieueHun 3amuiieHHocTd [10 u 1aHHBIX HTpaeT psiji BHYTPEHHHX
CBOMCTB MpUMEHsIeMOoH oreparinoHHoi cucteMbl cemerictBa UNIX. HecaHkiimoHnpoBaHHbIN TOCTYM
K IIporpaMMaM U IaHHBIM HCKIIIOYACTCA CICAYIOIIUMMU Cpe)ICTBaMI/I:

- HACTpOWKa KOH(PUTypaluu cucTeMsl it oomeHa mo MAC-anpecawm;

- OTKITIOYEHUEM HEHUCIIONb3yeMbIX pecypcoB — siipo OC CKOHPHUTYPHPOBAHO LIS
pelIeHNs ONPEENIEHHOr0 Kjlacca 3ajay;



- UCKJTFOYCHHE  BO3MOXKHOCTH  HECAHKIIMOHMPOBAHHOTO  JOCTyla  HACTPOMKOM
AKTUBHOI'O HHTCIUJICKTYAJIbHOI'O CCTCBOI'O 060pyﬂOBaHI/ISI (OTKJHO‘-IGHI/IG CBOGOIIHBIX IMOpTOB
JIOCTYTIA);

- 3allliTa ONEpPAllMOHHOM CHCTEMBbl MApOJsIMU  IOJI30BAaTENE C  pa3HbIMU
noJiHomouusiMu npu 3arpyske [10.

3.6. YCTOMYMBOCTD K 0TKAa3aM

Ycroitunocth BecTpanBaemoro [10 ITAK ACY-T oGecrieunBaetcs:
- HaJIMYUEM CPCIACTB CaMOJIUArHOCTUKU,

- WCII0JIb30BAHUEM 3AJIOKEHHOM B CUCTEME MU30BITOYHOCTH allapaTHBIX CPEICTB, B TOM
YHCJIE C MOJICPKKON Pe3epBUPOBAHUS B PEATTHHOM PEKUME BPEMEHHU;

3.7. BoccTaHaB/IMBaeMOCTh
B caywsae orkaza ITAK ACVY-T onepatuBHble nanHble u [IO BoccraHaBiauBaroTcs C
SHEPrOHE3aBUCUMBIX HOCUTEIEH.

Boccranosnenue pa6OTOCHOCO6HOCTI/I MMPpOUCXOUT 6e3 IIPUMCHCHHA BHCIIHHUX
MMpOorpaMMHBIX HHCTPYMCHTAJIbHBIX CpCIACTB n IIPHUBJICUCHHA JOINIOJIHUTCIBHOI'O
BBICOKOKBaJ'II/I(bI/IHI/IpOBaHHOFO ImepcoHala.

3.8. IIpocToTa M NPAKTHYHOCTH B HCIOJIb30BAHUHU
[Tormb30BaTeNh CHUCTEMBI OIEPATHBHO IOJYYaeT HH(POPMAIUIO O COCTOSHUU CHCTEMBI,
TAarHOCTUYECKUE COOOIIEHHS 00 aBapHsiX M HEIITATHBIX U CUTYaIUsX.

WHTYUTUBHO TIOHATHBIN JPY)KECTBEHHBIM YEIIOBEKO-MAITUHHBIN wuHTepdeiic APM
JIOCTYTICH ISl OCBOEHUS 0€3 CIIeIUaTbHOro 00ydIeHUsI.

3.9. MoouIbHOCTH
ITO npenycranaBnuBaercs Ha anmnaparsslie cpeactsa [IAK ACY-T npu npousBoacTse.

B mpouecce pa6OTBI OIICpAaTUBHBLIC JTAaHHLBIC U I10 XpaHATCd Ha  CbCMHBIX
OHCProHC3aBUCUMbBIX HOCHUTCIIAX, BCTPOCHHLIX B MOJYJIN HAK, YTO IO3BOJIACT JICTKO IICPCHECCTU UX
Ha HOBLIC arIapaTHbIC MOAYJIH TOI'O K€ THUIIA.

[Tponecc ycranoku 10 moapoGHO ommcaH B JOKyMeHTe «MHCTpyKIHs MO yCTaHOBKE
BCTPaMBaeMOro MPOrpaMMHOro o0ecreueHus mporpaMmmHo-annapatHoro kommiekca ACY-T».



