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1. BBEAEHUE

1.1. PykoBOACTBO NO 3KCNyaTauum COOEPXUT CBEAEHUS O KOHCTPYKLUWUW, MPUHLUUNE OEACTBUM,
XapaKTEPUCTUKAX PEermcTpaTtopoB MHOrokaHasnbHbIX TexHonormdeckux PMT 79 (manee — PMT 79
unun npmnbop) n ykasaHnsa, Heobxoammble ANsi NPaBUITbHOM 1 6e30MacHOM UX 3KCnnyaTauum.

2.ONNCAHUE U PABOTA

2.1. HasHauyeHne nsgenun

2.1.1. PMT 79 npegHasHayeHbl Onsi U3MEPEHUN, perncrpaumm, KOHTPOMSA M perynmpoBaHus
TemnepaTtypbl (MpK MCNOMNBb30BaHMM B Ka4yecTBe NepBuYHbIX NpeobpasoBartenen TepmonpeobpasoBa-
Tenen ConpoTUBMEHUA C HOMMHAINbHON CTaTMYECKOW XapakTepucTukon npeobpasoBaHus (HCX) no
FOCT 6651-2009 unu npeobpasosatenen TepmoanekTpnyecknx ¢ HCX no NOCT P 8.585-2001), a
Takke OPYrnx HE3INEeKTpUYEeCcKUX BenuumH, npeobpasoBaHHbLIX B ANEKTPUYECKME CUrHamnbl CUMbl U
HanpshkeHus noctosiHHoro Toka (no MOCT 26.011-80), akTMBHOE 3NeKTpU4ECcKoe CONpOTMBIIEHME MNO-
CTOSIHHOMY TOKY WM 4acTOTy M KONMYECTBO MUMMNYMbCOB, MMM B LUpPOBON curHan Ha 6ase uHTep-
denca RS-485 ¢ npotokonom obmeHa MODBUS RTU, nnu nHtepdgenca Ethernet ¢ npotokonom o6-
meHa MODBUS TCP.

2.1.1.1. BeixogHble curHansl PMT 79 (B 3aBUCMMOCTU OT TUNOB YCTAHOBIIEHHbLIX MOOYNENn):

—  YHMUUMPOBAHHbBIN NOCTOSIHHOMO TOKa;

— AUCKPETHbIN (MEXaAHUYECKNE pene);

—  LWMPOTHO-UMMYIbCHBLIN YNpaBnsoLWwnn curHan (TBEpAOTeNbHbIE pene).

2.1.1.2. BxogHble u BbIxogHble curHansl PMT 79 moryT npuHumMaTbcs U nepegasatbca OT ApYy-
rmx NpMbopoB NpU NOMOLLK LMdPOBbLIX NOCHeAoBaTENbHbIX MHTEPKENCOB:

— RS-485 c npotokonom o6meHa MODBUS RTU;

— Ethernet ¢ npotokonom obmeHa MODBUS TCP.

2.1.2. PMT 79 ncnonb3yloTcs B pasfiMyHbIX TEXHOMNOMMYECKNX npoueccax MPOMbILLSIEHHOCTU U
3HEpreTUKu.

2.1.3. PMT 79 saBnaiTCcs MUKPOMPOLECCOPHBIMU MNepeKkoHpUrypupyeMbiMmn notpedutenem
npnbopamn C MHAMKaAUMEN TEKYyLMX 3HaAYeHUn npeobpasdyembiX BENUYMH U NpeaHasHayveHbl Ans
PYHKLUMOHMPOBAHMSA Kak B aBTOHOMHOM pexume, Tak U1 COBMECTHO C ApyrMMmun npubopamu, obbeamn-
HEHHbIMW B NOKanbHYO KOMMNbIOTEPHYIO ceTb. [POCMOTP M M3MEHeHne napaMeTpoB KOHUrypauum
PMT 79 nponsBoanTcsa kak C CEHCOPHOro 9KpaHa, Tak 1 C MOMOLLbIO BHELLHEro NnporpammMHoro obec-
neyenus (MO).

2.1.4. MpuHumn genctemsa PMT 79 ocHoBaH Ha aHanoro-ungpposomM npeobpasoBaHun napameT-
POB M3MEpPSIEMbIX INEKTPUYECKMUX CUrHANOB 1 nepenady nx B MUKPOMPOLLECCOPHLIN MOAY b, KOTOPbIN
obecneyvBaeT ynpaBneHme BCeMn cxemammn npnbopa n ocyLlecTBnseT CBA3b C NepPCOHaNbHbIM KOM-
NblOTEPOM Yepes undposon nHtepdenc. Ha ceHcopHom akpaHe PMT 79 otobparkatoTes pesynbrathl
N3MEpPEHNIA B UMAPOBOM 1 rpacdmyeckom Bugax, a Takke cBedeHus o pexume pabotel PMT 79. B
3aBUCMMOCTM OT 3HAYEHUS U3MEPEHHOro curHana npubop MOXET OCYLLECTBNATbL perynmpoBaHue
3Ha4YeHUs PU3NYECKON BENUYMHBbI 3a CYET YNpaBfieHMs! PasfiMYHbIMU UCMOMHUTENBHLIMU YCTPOK-
cTBamu.

2.1.5. PMT 79 umeloT MOAYSbHYH KOHCTPYKLUMIO, COCTOSALWY0 M3 6a3oBoro 6noka ¢ moaynem
NATaHUA N CBA3M, MHOMKATOPOM, M AOMOSHUTENbHbLIX MOoAynen BeBoga/BbiBoga. basoBbii 6mnok co-
OEPXKNT:

- rnaBHbIV Npoueccop;

- [OWCNIEN C CEHCOPHOW NaHenbHo;

- MOAYNb NUTAHWUS;

- MoAynb UHTepencoB N pes3epBHOro NUTaHUA

- OCHOBHble KOMMYHUWKaLMOHHblE HTepdenckl (USB Host — 3 kaHana, RS-485 — 2 kaHana u

Ethernet);
- 7 (cemMb) CcnoToB AN1s YCTAHOBKM MoAynen BBofa/BbiBoAaA.
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B kauyecTBe BXOAHbIX MOAYMEN MOMyT UCMOMb30BaTbCSA:

- 4-kaHanbHbI YHUBEPCanbHbI MO4YMb aHaroroBoro BXofga CO BCTPOEHHbIMU UCTOYHUKaMM
NUTaHNA NOCTOAHHOIO HanpsxeHusi 24 B (3aHuMaeT 2 cnoTa);

- 6-KaHamnbHbIA YHMBEPCanbHbIN MOAY b aHANOroBOro BXOAa;

- 12-kaHanbHbI MOAYNb ANCKPETHBIX BXOA0B, HOMUHANbHOE HanpshkeHne 24 B;

- 4-kaHanbHbI MOAOYMb U3MEPEHUsT YacTOTbl U KONMYeCcTBa MMMYNbCOB C AONOSHUTENbHBIMA
ynpasnsawLwmMM1M AUCKPETHBIMU BXOAaMNU «COPOC», «3anycky», «peBepc» Ha Kaxabl KaHan
N3MEepPEHMNS YacToTbl.

B kauyecTBe BbIXOOHbIX MOAYMEN MOryT UCMOSb30BaTbCH:

8-kaHanbHbIM Moaynb pene 5 A/250 B (AC) unn 0,1 A/250 B (DC);

12-kaHanbHbLIN MOAyNb TBepaoTenbHblx pene 0,1 A/250 B (AC) nnu 0,1 A/250 B (DC);

4-kaHanbHbIA MOOyMb TOKOBOro Beixoga (0-5 MA, 0-20 MA, 4-20 MA);

- 3ymMmep ANs NoJayn 3ByKOBOroO curHana.

2.1.6. PMT 79 umeloT ncnonHeHus:

- 06LWenpoMbILLINEHHOE;

- B3pblBOGE30MacHoe C BMOOM B3PbIBO3ALUUTLI «MCKpobGe3onacHasi anekTpuyeckasl uenb» C

pobasneHnem B nx wudpe nHaekca «Exy;

- aToMHoe (MOoBbILEHHOM HAAEXHOCTN) ¢ A0DaBNeHNEM B UX LUNGpE nHAeKca «Ay.

2.1.7. PMT 79A (nOBbILLEHHON HAOEXHOCTN) UCNOJb3YKOTCA B COCTaBe CUCTEM YIMpaBIiEHUS TEX-
HOIOrM4YeckMMM npoueccamm aToMHbix cTaHumi (AC) M OObekToB S4epHOro TOMMMBHOIO UMKNA
(OATL).

B cootBetctBMM ¢ TOCT 25804.1-83 PMT 79A:

- M0 XapakTepy NPUMEHeHNs1 OTHOCATCA K kaTeropum b - annapaTypa HenpepbIBHOIO NPUMEHEHWS;

- MO YUCIY YPOBHEN KayecTBa (PyHKLMOHMPOBAHUSA OTHOCATCA K BUAY | - HOMUHanNbHBLIN YPOBEHb
N OTKas3.

PMT 79A no ycnoeusaim akcnnyaTtaumm Ha AC COOTBETCTBYIOT rpynnam YCITIOBUI SKChnyaTauum
1.3, 1.4, 2.1-2.3 B cooTBeTcTBUM ¢ Tabnuuen 6.1 CTO 1.1.1.07.001.0675-2017.

PMT 79A cooTtBeTcTBYHOT TpeboBaHuaM HagexHoctn CTO 1.1.1.07.001.0675-2017.

PMT 79A cootBeTcTBYIOT TpeboBaHuaM no gesaktumeauumn CTO 1.1.1.07.001.0675-2017.

PMT 79A cooTBeTCTBYIOT KBanudukaunoHHon kateropum R3, R4 (B 3aBUCUMOCTU OT MUCMOSHe-
HWs1) B cooTBeTCcTBMM C pa3sgernom 6.4 CTO 1.1.1.07.001.0675-2017.

B cootBetctBUM ¢ HIM-001, HIM-016 (OB OATL) PMT 79A oTHocATcA K knaccam 6e3onacHo-
ctn 2, 3vnu 4:

- MO Ha3HAYEHMIO - K ANIEMEHTaM HOpPMarbHOW 3KCMyaTaunm;

- N0 BMAMSIHUIO Ha 6€30NacHOCTb - K aNleMeHTaM, BaXkHbIM A51s 6e30nacHOCTH;

- N0 XapakTepy BbINOSTHAEMbIX (DYHKLUUI - K yNPaBAsoLWUM 3f1eMEHTaM.

Mpumep knaccudumkaumoHHbix 06o3HaveHmn 2, 2H, 2V, 2HY, 3, 3H, 3Y, 3HY nnu 4.

PMT 79A oTtHocaTca K | kaTeropun cemncmocTtornkocT no HIM-031-01 m k rpynne ucnonHexus 3
no P[] 25818-87.

PMT 79A gaBnsoTCA CTOMKUMMU, NPOYHBIMU U YCTONYMBBIMWU K BO3LENCTBUIO 3eMMETPSICEHNS C
YPOBHEM cencMuyHOCTM 8 BGannos no wkane MSK-64 Ha ypOBHe yCTaHOBKM Hag HyrieBOW OTMETKOM
0o 40 m B cootBetcTBUM ¢ TOCT 25804.3-83.

2.1.8. BapbiBo6esonacHble PMT 79Ex npegHasHayeHbl 48 NPMMEHEHUSA BO B3PbIBOOMACHbIX 30-
Hax, cooTBeTCTBYHOT TpebosaHuam TP TC 012/2011, NOCT 31610.0-2014, NOCT 31610.11-2014,
UMEelT BMA B3PbIBO3aLLMTbl «MCKpobesonacHas anekTpuyeckas Lenb» YPOBHSA «ia» M MapKUPOBKY
B3pbIBO3awmThl [Ex ia Ga] IIC X.

2.1.9. doTtorpacdmm obLyero Buaa perncrpaTopa MHorokaHanbHoro TexHonorndeckoro PMT 79 ¢
pasmepamu akpaHa 10 n 15 gloMMoB npeacTaBneHbl Ha pucyHke 2.1.
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PucyHok 2.1

2.1.10. KoHcTpykuusa PMT 79 obecneunBaeT yCTaHOBKY €ro B LUMTE.

2.1.11. B cootBeTctBUM ¢ TOCT 14254-2015 cTteneHb 3awuTbl OT nonagaHust BHyTpb PMT 79
Nbinu, TBEPAbIX TEN 1 BOAbI:

— IP 20 (kopnyc n KneMmHbIe KONoAKN);

— IP 54 (nnueBas naHernb, C UCNONbL30BaHMEM 3arnyLwky pasbéma USB).

2.1.12. o yCTOMYMBOCTU K KNUMaTUYECKMM BO3AeNCTBUAM npu akcnnyatauun PMT 79 coot-
BETCTBYET:

- rpynne ucrnonHeHmst C3 no NOCT P 52931-2008 npu TemnepaTtype OKpy»xatoLwero Bo3gyxa

oT muHyc 20 go nntoc 50 °C (uHgekc 3akasa t2050);

- Buay knumartmyeckoro ucnornHenms YXI 3.1 no FOCT 15150-69 npu TemnepaType OKpyxa-

towero Bosayxa ot muHyc 10 go nntoc 50 °C (MHaekc 3akasa YXJ1 3.1 (-10...+50).

2.1.13. Tlo ycTOMYMBOCTM K anekTpoMarHutHeiM rnomexam PMT 79A cootBetctByeTr TP TC
020/2011, FOCT 32137-2013. OcHOBHblE BUAObl SMEKTPOMArHUTHLIX MOMEX MpuBeAeHbl B Tabnuue
2.1.1.

2.1.13.1. o ycTOM4YMBOCTM K 3neKTpoMarHuTHelM nomexam PMT 79, PMT 79Ex cooTBeTCTBYIOT
TP TC 020/2011, TOCT P M3K 61326-1-2014. OcHOBHble BMAbl 35IEKTPOMAarHMTHLIX MOMEX NpuBeae-
Hbl B Tabnuue 2.1.



Tabnuuya 2.1

CTeneHb XecTKocTn

KpuTtepun kadecTtsa
yHKLMOHMPOBaAHWSA

knacc A*

1000 MI'y, B OKpy>KatoLLee NPOCTPAHCTBO

snc()agl?gr;larmréom XapakTtepucTmka BUOOB NOMEX 3HayeHne 0o FOCT P MK
61326-1-2014
3 AnekTpocTaTudeckme paspsabl:
FOCT 30804.4.2-2013| KOHTaKTHbIN pa3psag 6 kB A
o - BO34YLHbIN pa3psg 8 kB A
PagnoyactoTHble 9NeKTpOMarHMTHbIE NOMs B
3 nosioce 4acTtoT:
FOCT 30804.4.3-2013|- ot 80 go 1000 MI'y, 10 B/m A
4
FOCT 30804.4.3-2013- o1 800 go 960 MI'y, 30 B/m A
3 HaHocekyHOHble nMmnynbcHble nomexun (HAM):
FOCT 30804.4.4-2013|- uenb NUTaHNsA NEPEMEHHOIO TOKa 2 kB A
3
FOCT 30804.4.4-2013|  BbX0AHaA Lenb 1«B A
MuKpoCeKyHOHbIE UMMYTbCHbIE
nomexu (MUIMM):
2 - aMnnnTyaa UMNysrbCoB MOMEXM B BbIXOAHbIE
FOCT P 51317.4.5-99| uenu (npoBog - 3emnsi) 1 «B A
2 - aMnNnNnTyga UMnynbLCcoB NOMEXU B Lenu nuTa-
FOCT P 51317.4.5-99| HuA nepeMeHHOro Toka (npoBog - NpoBos) 1kB A
3 - aMnNnNnTyga UMnynbLCcoB NOMEXU B Lenu nuTa-
FOCT P 51317.4.5-99| HMsa nepeMeHHOro Toka (nposog - 3emns) 2 kB A
3 KoHOYKTUBHbIE paaMo4acTOTHbIE MOMEXW:
FOCT P 51317.4.6-99 | &MV MMTaHus 108 A
- BbIXOQHas Uenb 10 B A
3 HAnHaMmnyeckne n3aMeHeHns HanpsKeHns
FOCT 30804.4.11- 70 % UH
2013 - fposarsl 50/1000 A
2 0
FOCT 30804.4.11- |- npepbisaHms T A
2013
3 0
FOCT 30804.4.11- |- BbIGpOCH! 120 % Un A
50/1000
2013
4 MarHuTHoe none NPOMbILLITIEHHOW YacTOTbl
OCT P 50648-94 |- anutenbHOe MarHUTHOE norse 30 A/m A
4
FOCT P 50652-94 |3a@Tyxatoulee konebarenbHoe MariuTHoe none| 30 A/m A
4
FOCT 30336-95 |/IMNYNIbCHOE MarHuTHoe nore 300 A/m A
i 3Omuccns MHQyCTprarnbHbIX MOMEX Ha paccTo-
rocr fﬁfgfﬁ? 2013 aHum 10 m B nonoce vyactot o1 30 go 30 nb -
230 MI'y B oKpyxatruiee NpoCTpPaHCTBO
i Amucenst MHOQyCTpranbHbIX MOMEX Ha paccTo-
FOCT 30805.22-2013 aHum 10 m B nonoce 4actot ot 230 o 37 nb -

MpumeyvyaHwus:

1 *Knacc A - kateropua obopyanosanua no FOCT 30805.22.
2 JJIEMEP-POM» HopmarnbHO OYHKLUMOHMPYIOT U HE CO34atl0T MOMEX B YCNOBUAX COBMECTHON paboThl C
annapaTtypoi CUCTEM M 3NeMEeHTOB, Ans KOTOPbIX OHW NpeaHa3HayeHbl, a Takke ¢ annapaTypou Apy-
roro HasHa4yeHusi, KoTopas MOXET OblTb MCNOSb30BaHa COBMECTHO € AaHHbiMK QJIEMEP-POM» B Tn-
NOBOW NOMEXOBOW CUTYaLIUW.




Tabmuma 2.1.1 - Yeroitunocts PMT 79A K 351€eKTpOMarHuTHBIM IIOMEXaM

'pynna ncnonHe-

CteneHb HUSA 1 KpUTEpUin
KECTKOCTU KayecTBa
. XapaKkTepucTuka BMAOB NOMeEX 3HayeHune
3M1EKTPOMAarHMTHON YHKLMOHMpPOBa-
obcTaHoBKM MO Hus no FTOCT
32137
4 ornekTpocTaTtmyeckue paspsgbl:
FOCT 30804.4.2-2013 |- KOHTaKTHbIN paspsA 8 kB v A
- BO34yLLUHbIW pas3psag 15 kB v A
PagnoyacToTHble aneKTpoMarH1THbIEe Nons B No-
3 noce 4acrTor:
OCT 30804.4.3-2013 |- ot 80 go 1000 MI'u4 10 B/m \Y A
4
FOCT 30804.4.3-2013 |- ot 800 go 960 MI'yy 30 B/m v A
4 HaHocekyHOHbIe umnynbcHble nomexu (HAM):
FOCT 30804.4.4-2013 |- uenb NUTaHNA NEPEMEHHOIO TOKa 4 kB v A
4
FOCT 30804.4.4-2013 | BP'XOAHas LieTb 2 kB IV A
3 MwukpocekyHOHble MMMynbCcHble nomexn (MUIM):
FOCT P 51317.4.5-99 |- @VNMTyza uMnynbCcoB NoMexu B BbIXOAHbIE
uenu (npoeog - 3emnsi) 2 kB v A
3 - aMnAnTyaa MMnynbCoB NOMEXM B Lenu nuTaHns
FOCT P 51317.4.5-99 | nepeMeHHOro Toka (MpoBoA - NpoBoa) 2 kB \Y% A
4 - aMnnIMTy4a uMnynbCcoB NOMEXM B LENU NUTaHUS
FOCT P 51317.4.5-99 | nepeMeHHOro Toka (NpoBoA - 3eMns) 4 kB v A
3 KoHOYKTMBHbIE pagMo4acTOTHbIE MOMEXN:
- Lenu nuTaHus 10B v A
FOCT P 51317.4.6-99 | BbIXO4Has Lernb 10B \Y A
[OuHamMmyeckme N3MeHeHNs1 HanpsiKeHus
4 70 % UH
FOCT 30804.4.11-2013 | "POBas®! 10022000 'V A
3 - pepbIBaHUS 0% Un v A
FOCT 30804.4.11-2013| "PeP 10/200
4 120 % UH
FOCT 30804.4.11-2013 | B>'OPOCH! 10072000 'V A
5 MarHuTHOe none NPOMbILLIIEHHON YacTOTbl IV A
FOCT P 50648-94 |gnuTtenbHoe MarHUTHOe rnorse 40 A/m
FOCT P 20652—94 3artyxatouiee konebdarenbHOe MarHUTHOE nore 100 A/m v A
rocT 350336-95 MmnynbcHOe marHMTHOE none 600 A/m v A
dmucena nHaycTpuanbHbIX MOMEX Ha PacCTOSAHUM CooTseTcTRyeT
rOCT 30805.22-2013 |10 ™ 40 B ans TC*
- B nonoce 4actoT oT 30 go 230 MI'y B okpyxato- knacca A
LLilee NpOCTPaHCTBO
:130|vw|ccm;| NHOYCTpUanbHbIX MOMEX Ha PacCTOAHUM CooTseTcTByeT
M: *k
FOCT 30805.22-2013 | B nonoce yacTtot oT 230 4o 1000 MIy, B Okpy- 47 nb Kﬁ::;i***

XaroLiee NpocTPaHCTBO

MpumMmedyaHwus:

1 * TC — TexHnyeckune cpeacraa.

2 ** Knacc A — kaTteropusa obopyanoBaHus no NOCT 30805.22-2013.

3 PMT 79A HopmarbHO (hYHKLMOHUPYIOT 1 He CO34at0T MOMEX B YCIOBUSX COBMECTHOM paboThl C annaparty-
POWN CUCTEM W SNIEMEHTOB, Ar1S KOTOPbIX OHM NPeAHa3HaYeHbl, a TaKKe C annapaTypor ApYroro HasHa4YeHus,
KOTOpas MOXeT 6bITb CMONb3oBaHa COBMECTHO € AaHHbIMK PMT 79 B TMNOBOM MOMEXOBOW CUTYaLIMN.
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2.2. TexHUYEeCKME XapaKTEPUCTUKN

2.2.1.OCHOBHblE METPONOrM4ecKkme xapakTepucTmkn NnpmBeaeHsl B Tabnvue 2.2.

Tabnuua 2.2 — MeTtponoruyeckne xapakrepuctukn PMT 79 npu namepeHnn temnepaTtypbl, CUnbl 1
HanpsKeHWs1 NOCTOAHHOIO TOKA, ANIEKTPUYECKOro CONPOTUBIIEHNSI MOCTOSAHHOMY TOKY,
BXOAHbIX CUrHaNoB OT MOTEHLMOMETPMUYECKOrO AaTymKa

N3mepsiemas
BENMYMHa
(BXOoOHOM curHan)

InanasoH
n3mepeHun

Mpenens! gonyckaemown
OCHOBHOW NpuBeaeHHOM
(k AManasoHy n3mMepeHun)
norpewHocTu y, %,
AN nHAekca 3akasa

Tun
NepBUYHOrO
npeobpasoBaTens

A B
o 50M, 50r1,100M, 10001,
ot -50 Ao +200 °C *0.1 *0.2 Pt100, Pt500, Pt1000Y
R 5001, 10001, Pt100,
oT -200 pgo +600 °C +0,1 +0,2 Pt500Y, Pt1000Y
oT -60 go +180 °C +0,1 +0,2 Ni100, Ni500Y, Ni1000%
o1 -50 po +1100 °C +0,15 +0,25
ot -200 pgo +1200 °C +0,25 +0,35 THKK()
ot -50 go +600 °C +0,15 +0,25
oT -200 go +800 °C +0,25 +0,35 TXK(L)
ot -50 go +1300 °C +0,15 +0,25
ot -200 go +1370 °C +0,25 +0,35 TXA(K)
ot 0 go +1700 °C +0,15 +0,25
Temnepatypa ot -50 go +1760 °C +0,25 +0,35 TnR)
ot 0 go +1700 °C +0,15 +0,25
oT -50 go +1760 °C +0,25 +0,35 Thn(s)
ot +300 go +1800 °C +0,15 +0,25 TMP(B)
ot 0 go +2500 °C +0,15 +0,25 TBP(A-1)
ot 0 go +1800 °C +0,15 +0,25 TBP(A-2)
ot 0 go +1800 °C +0,15 +0,25 TBP(A-3)
ot -200 go +1000 °C +0,15 +0,25 TXKH(E)
oT -50 go +400 °C +0,15 +0,25
oT -200 pgo +400 °C +0,25 +0,35 TMK(T)
oT -40 go +1300 °C +0,15 +0,25
ot -200 go +1300 °C +0,25 +0,35 THH(N)
ot 0 gpo 5 MA +0,1 +0,2
Tok ot 4 po 20 mA
oT 0 10 20 MA +0,075 +0,15
ot 0 oo 30 mB C YHUDULMPOBAHHBIM
ot 0 go 50 mB 0.1 40,2 BbIXOOHbIM CUrHaNIoOM
HanpsikeHne ot 0 go 100 mB
ot 0 go 500 mBY
otr0poo10B +0,15 +0,25
o1 0 oo 80 Om
o1 0 po 150 Om
ConpoTueneHune o1 0 no 300 Om +0,1 +0,2 -
ot 0 go 1500 OmY
ot 0 oo 3000 OmY




MpogomkeHne Tabnuupl 2.2

lNpeaensl gonyckaemon
OCHOBHOW MpuBeaeHHOM
Vismepsiemas [nanasoH (k AnanasoHy n3mepeHun) Tun
(on,Bu,el-{(I)VlI?lqgeraHan) M3MepeHmi rorpeLIHocTy v, %, npel%pngg:;?enﬂ
AN NHOeKca 3akasa
A B
BxoaHow curnan ot
NOTEHLMOMETPUYECKOrO
Aarinka © HOMARAMB- |- o1 0 5o 100 % £0,15 £0,25 -
HbIM COMPOTUBNEHNEM
o1 0,9 KOm
no 10,5 kOm

Y Mo oTtaensbHOMY 3akasy

Tabnuua 2.3 — MeTponormnyeckne xapakrepuctmkm PMT 79 B yacTu uamepeHust 4acToTbl U KOnmye-
CTBa MMNySbCOB

N3mepsiemas [anasox Mpenens! gonyckaemMon OCHOBHOW OTHOCUTENBHOW
BeNnnynHa - norpewHocTn 8, %, Anga nHaekca 3akasa
o n3mepeHun
(BXOA4HOW curHan) A B
YacTtoTta o1 0,03 o 20000 I'yy +0,1 +0,2
KonunuyecTso MMnynbcos oT 1 go 7-10*%? 10,01 10,02

2.2.2. MNMpepensl gonyckaeMon OCHOBHOW MpuBeeHHON NOrpeLLHOCTM rpadnieckoro npeacras-
neHnsa nameputenbHon nHgopmaummn — He 6onee +0,5 %.

2.2.3. Bpewms ycTtaHoBeHust pabouyero pexuma — He 6onee 30 MuH.

2.2.4. Mpepgensbl gonyckaemon Bapuauumn nokasaHnin PMT 79 He npesbiwatot 0,25 npegena no-
nycKkaemMom OCHOBHOW NOrpPeLLIHOCTH.

2.2.5. lMpepen gonyckaemMon AoNoNHUTENbHON norpewHoctn PMT 79, BbI3BaHHON U3MEHEHNEM
TemnepaTtypbl OKpyXKatoLero Bosgyxa ot HopmanbsHon (2045) °C go nobon TemnepaTypbl B npege-
nax pabounx Temnepatyp Ha kaxgble 10 °C nsmeHeHnsa Temnepartypsl, He npesbiwaeT 0,5 npegena
O0MNYyCKaeMom OCHOBHOW MOrPELLUHOCTMW.

2.2.6. lNpepen ponyckaemon AononHuTensHon norpewHoctn PMT 79 ana koHdurypaumn ¢ TI1,
BbI3BAHHOM U3MEHEHMEM TemMnepaTypbl UX CBOOOAHLIX KOHLOB B AMana3oHe paboumx Temnepartyp, He
npesbiwaeT 1 °C.

2.2.7. MNpegen gonyckaeMon OOMNOSIHUTESNbHON NOrpeLLUHOCTU, BbI3BAHHON M3MEHEHMEM Hanpsi-
XEeHUsA nNuTaHus oT HoMuHanbHoro (~ 220 B) B npegenax ot 130 go 249 B, He npesbiwaeT 0,2 npe-
Jerna gonyckaeMon OCHOBHOM MOrpeLuHoCcTy.

2.2.8. ObnacTb 3aaHusa ycTaBOK COOTBETCTBYET AManasoHy U3MEPEHUNA.

2.2.9. lMpepen gonyckaeMon OCHOBHOW MOrPeELLHOCTN cpabaTbiBaHWS CUrHanu3auun He npe-
BbILLAET Npeaena 0OCHOBHOW MOrPELLUHOCTU U3MEPSIEMbIX BESTUUNH.

2.2.10. MNpegen gonyckaemMon AOMOMAHUTENBHOM MOrpeLwHocTn cpabaTtbiBaHNA CUrHanNu3awumu,
BbI3BaHHOM M3MEHEHMEM TeMMNepaTypbl OKpPYXatoLwwero Bo3gyxa oT HopMarnbHon Ao nobon B npeae-
nax pabo4nx Temnepatyp Ha kaxable 10 °C nameHeHus Temnepatypsbl, He npesbiwaeTt 0,5 npegena
A0MycKaeMor OCHOBHOW MOrpeLLIHOCTN cpabaTbiBaHUSI CUrHaNM3auum.

2.2.11. MNpegen pgonyckaemow AOMOSHUTENBHON MOrpeLHoCTM cpabaTbiBaHUS CUrHanu3auum,
BbI3BAHHOW M3MEHEHNEM HANPSPKEHUS NMUTaAHUA OT HOMUHANbLHOrO A0 Nboro B nNpegenax paboumnx
yCNoBui NpMMeHeHus, He npeBbiwaeT 0,2 npegena AonyckaeMon OCHOBHOW NOrpeLlHOCT cpabaTbl-
BaHWS CUrHanM3auuu.
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1.2.12. lNMpeaenbl gonyckaeMon AOMNONHUTENBHOW NpMBeLeHHOM (K AnanasoHy YHUUUMpOBaH-
HOMo BbIXOOQHOIO TOKOBOrO CUrHasa) norpelHoCT! No BbIXOGHOMY CUrHamy Cuibl MOCTOSIHHOMO TOKa,
He npesbiwatoT 0,1 %.

2.2.13. ConpoTuBneHne Harpy3km st TOKOBOro Bbixoga He 6onee:

0,4 kOm - gnsa BbixogHoro curHana ot 0 go 20, oT 4 go 20 MA;

— 2 kOwm - gnga BbixogHoro curHana ot 0 oo 5 MA.

2.2.14. Tpepen ponyckaeMow LOMOMHUTENbHOM MOrpeLlHOCTM TOKOBOrO BbiXOAda, Bbl3BAHHOM
N3MEHeHVEM TemMnepaTypbl OKpY>KaloLLero Bo3ayxa oT HopManbHOW Ao nobon B npegenax paboumnx
Temnepatyp Ha kaxable 10 °C nsmeHeHusa temnepatypsbl, He npesbiwaeT 0,5 npegena gonyckaemomn
OCHOBHOW MOrpeLLIHOCTM TOKOBOrO BbIXoAa.

2.2.15. lpepen ponyckaemon LOMOMHUTENbHOW MOrpeLIHOCTM TOKOBOrO BbIXO4a, BblI3BaHHOM
N3MEHEHMEM COMNPOTUBIEHUS Harpy3kn oT 0 4O MaKCUMarbHOro 3Ha4YeHus, ykasaHHoro B n. 2.2.13, He
npesbiwaeT 0,5 npegena gonyckaeMon OCHOBHOWM MOrPeLLIHOCTU TOKOBOIO BbIXOAa.

2.2.16. MMHMManbHbIA Nepuog CoxpaHeHus gaHHbIX B apxme — 0,1c.

2.2.17. Bpemsa yCTaHOBMEHWS BbIXOAHOMO CUrHana TOKOBOro Bbixofa (Bpems, B Te4eHue KoTopo-
ro BbIXOAHOW CUrHam BXOAMWT B 30HY npegena gonyckaeMoW OCHOBHOWM MOrpeLiHocTn) He Gonee 2 ¢
npu ckadke BxogHoro curHana ot 0 go 100 % v oTKNHYeHHOW hmnbTpaunm BXOQHOIO curHana.

2.2.18. OnekTpu4eckne xapaktepucTUKN OUCKPETHBLIX BXOAOB:

— ponycTuMble npeaeribl HanpshXKeHns Ha AUCKPETHOM BxoAe: oT MUHyc 25 go nntoc 25 B;
AnanasoH BXOAHOro HanpsikeHusa fiormdeckoro «0»: ot muHyc 25 go 0 B;

AnanasoH BXOAHOro HanpsikeHus norndeckon «1»: ot nntoc 4 go nntoc 25 B;
TOK, NOTPebNsiIEMbIN ANCKPETHBIM BXOAOM OT UCTOYHMKA curHana 24 B: He bonee 12 MA.

2.2.19. OnekTpu4eckne xapakTepmucTUKN YaCTOTHLIX/MMMNYbCHBIX BXOOOB:

— Tun BxoAa: cyxow KoHTakT unm NAMUR,;

— BXOAHbIM CUrHariom SIBNSETCS COCTOSAHME KIoYa AaTymka 3aMKHYTO/Pa3oMKHYTO;

— HanpsbkeHue Ha HeHarpyxeHHom Bxoge: (8,2+0,15) B;

— TOK KOPOTKOro 3aMblkaHust Bxoaa: He bonee 9 MA;

— CyMMapHOe COnpoTMBIIEHME NOABOASLLMX NPOBOAOB AaTyuka He 6onee 50 Ow;

— TOK B Lenu gaTymka, COOTBETCTBYIOLIMNA COCTOSHUIO «BbIKNIOYEHO» - He Bonee 1,2 MA (co-

npoTuBMeHne gaTymka He MeHee 5,9 kKOm);

— TOK B Llenu gaTymka, COOTBETCTBYIOLLNA COCTOSHMIO «BKMIOYEHO» - HE MeHee 2,1 MA (conpo-

TUBNEeHne aatyuka He 6onee 2,9 kKOm);

— B AmanasoHe TOKOB gatyuka 1,2 < | < 2,1 norn4yeckoe CoCTosiHMe BXxoaa He onpeaerieHo;

— Tok B uenu gatumka NAMUR, COOTBETCTBYHOLLMIN COCTOSHMIO «OBpbIB Lenn gatymka» - He

6onee 0,15 MA (conpoTuBneHne gaTumka He meHee 54 kKOm);

— Tok B uenu gatumka NAMUR, COOTBETCTBYIOLLMIA COCTOAHUIO «KOPOTKOE 3aMblkaHUE» - He

mMeHee 6,5 MA (conpoTmeneHne gatymka He 6onee 0,29 kKOm);

— MWHMManNbHas ONTENbHOCTb COCTOAHUI «BKITIOYEHO»/ «BbIKITIOYEHO» - He MeHee 20 MKC;

— ranbBaHM4ecKas U30MAuMs KaHaroB YacTOTHbIX/MMMYMbCHLIX BXOOOB APYr OT Apyra u oT

APYrvx KaHanoB BBOAA-BbIBOAA.

2.2.20. OneKkTpu4eckme xapakTepuCcTMKN AONOSTHUTENbHbLIX (DYHKUNOHANbHbIX ANCKPETHBIX BXO-
O0B «HanpaBreHne c4éTar», «3anycky, «COPOC» Kaxaoro n3 4YaCTOTHLIX/MMMNYbCHBIX BXOOO0B:

— TUN BXOAA: CyXOW KOHTaKT;

— BXOOHbIM CUTHANoOM SABMSETCA COCTOSAHME KNoYa AaTymka 3aMKHYTO/pas3oMKHYTO;

— HanpsbkeHue Ha HeHarpyxeHHom Bxoge (8,2+0,15) B;

— TOK KOPOTKOro 3amblkaHus Bxoga He bonee 5 MA;

— uenun AonosHUTENbHbIX OYHKUMOHAMNbHbBIX AUCKPETHbIX BXOAOB rafibBaHNYeCKU CBA3aHbl C

LensamMm COOTBETCTBYIOLLIErO BXO4a U3MEPEHMS YacTOTbl/MMNYbCOB.
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2.2.21. MNMutaHne PMT 79 ocyluecTBnAeTCca OT CeTU NepeMeHHOro Toka ¢ yactoton 50+60 Ny n
HanpshkeHnem ot 130 go 249 B npu HOMUHaNbHOM HanpsbkeHun 220 B nnmn ot ceTn NOCTOSAHHOMO To-
ka oT 150 go 249 B nnun OT UCTOYHMKA PE3EPBHOrO NMUTAHUSA NOCTOSIHHOIO TOKa HanpskeHuem oT 20
no 30 B. lNepekntoyeHne Ha pes3epBHOE MUTaHWE OCYLLECTBNAETCS aBTOMaTU4Yecku npwu nageHvuu
HanNpsHKeHUA NUTaHUA CeTU NEPEMEHHOrO ToKa HMKe JONYCTUMOro ypoBHS. MNutaHue PMT 79 moxeT
OCYLLECTBNATLCS OT BCTPOEHHbIX aKKyMynaTOpPOB (NMpy Hanuunm 6noka pe3epBHOro akkyMynaTOpPHOro
nutanuna (PAIT)) B TeyeHne 5 MMH nocrne OTKIIOYEHMST UICTOYHMKOB NuTaHmsa 220 1 24 B.

2.2.21.1. BbIxogHble XapaKTepUCTUKM BCTPOEHHbIX CTabnnn3aTtopoB HaNpsKeHUa ANs NUTaHus
N3MepuTENbHLIX NpeobpasoBaTenemn, NOAKMIOYaEMbIX K UISMEPUTENBbHBIM KaHanam moaynen A4.

— HanpsbkeHue xonoctoro xoga (24,00+0,48) B;

— HanpsbkeHue npu Toke Harpyskm 22 MA He MeHee

ansa PMT 79Ex 18 B,
ans PMT 79 23 B;

— TOK KOPOTKOro 3amblkaHust He 6onee 40 MA.

2.2.21.2. BbixogHble XapakTepUCTUKM BCTPOEHHOro ctabunusaTtopa HanpsikeHus 24 B Ha mo-
ayne BIT:

HanpsXXeHne xornoctoro xona (24,00+0,48) B;

HanpspkeHne npu Toke Harpyskn 200 MA He meHee 23 B;
AonycKkaeTcs KpaTKkoBpeMeHHoe, He bonee 5 ¢, 3amMblkaHne BbIXOAa;
TOK KOPOTKOrO 3amMblkaHusi Bbixoaa He 6onee 500 MA.

2.2.21.3. PMT 79EX nmeeT BCTpOeHHble HGapbepbl MCKPO3aLLMTbl HA U3MEPUTENbHbIX BXO4aXx,
KOTOpble MMET MapKUPOBKY «VIckpobesonacHble Lienu» Ha 3aHen naHenu.

2.2.21.4. dnekTpuyeckne napameTpbl nckpobesonacHom uenn PMT 79Ex He AomkHbl npeBbl-
WwaTb crnegyowmx 3Ha4eHUNn:

— MakcumanbHoe HanpskeWwwre Um,B 249;
— MakcumanbHoe BbiIxogHoe Hanpsikewvwe Uo,B .. 28,2;
— MakcumarnbHbIi BbIXOQHOW TOK lIOOMA 116;
— MakcumanbHas BbIxogHas MmollHoct Po, BT . 0,8;
— MakcumanbHas BHelHaa emkoct Coond 70;
— MakcumarnbHasi BHEWHas MHAYKTMBHoCcTb Lo, MW 1;

— MakcumanbHoe oTHoweHue Lo/Ro, mkWOM | 40.

2.2.22. MowHocTb, noTpebnsaemas OT nNuUTaloLLE CETU NPU HOMMHANBHOM HampsXeHUN ceTw,
He npesbiwaeT 30 B-A.

2.2.23. OnekTpuyeckasa NpoOYHOCTb N30ALMK

2.2.23.1. 3onauma anekTpuyecknx Lenemn nutaHnsa n anekTpuyecknx Lenen curHanmsaumm ot-
HOCUTENbHO Kopryca (BMHTA 3alUMTHOIO 3a3eMseHusl) U OTHOCUTENBHO Lenen OUCKPETHbIX BXOAOB,
BXOAHbIX U MHTEPMENCHDBIX 3NEKTpUYecknx uenen RS-485 B 3aBMCUMOCTM OT YCIOBUW UCMbITAHUN
BblAEPXMBAET B TedeHne 1 MUH JeNCTBME UCTbITaTeNbHOIO HaNPSXKeHNs NpakTu4eckn cMHycovaanbs-
Hou cbopMbl YacToTom oT 45 o 65 u;:
— 1500 B npu TemnepaTtype okpyxatoLero Bodgyxa (20+5) °C 1 OTHOCUTENbHOW BNaXHOCTU OT
3040 80 %;
— 900 B npu oTHocutenbHon BnaxHoctn (90+3) % v TemnepaType OKpyxarwLero Bosgyxa
(25+3) °C.

2.2.23.2. Vsonauusa uenen ANCKPETHLIX BXOAOB M UHTEPdENCHBLIX NEKTpUYeckmx uenen RS-
485 n Ethernet mexxay coboi 1 OTHOCUTENBHO Kopnyca (BUHTa 3aLLUMTHOrO 3a3eMieHus) B 3aBUCUMO-
CTM OT YCIOBWUI UCMNbITAHUI BblAEPXXMBAET B Te4eHne 1 MUH AEeNCTBUE UCMbITAaTEeNbHOro HanpsXXeHus
NpaKkTU4eCckn CMHycomaanbHom bopmbl YacToTom oT 45 o 65 Ny
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— 500 B npu Temnepatype okpyxatowero Bosgyxa (2015) °C n oTHOCUTENbHOW BNAXHOCTU OT
30 po 80 %;

— 300 B npu otHocutenbHon BnaxHoctn (90+3) % n TemnepaType OKpyXawllero Bosgyxa
(25+3) °C.

2.2.24. JneKkTpnyeckoe conpoTusBfieHne msonauum TokoBedylimx uener PMT oTHOCUTENbHO

BMHTa 3a3eMIIeHNsI He MeHee:

— 20 MOwm npu TemnepaType okpyxatowero sosagyxa (20+5) °C 1 oTHOCUTENBHOM BRAXHOCTU
o1 30 no 80 %;

— 5 MOWMm npu Temnepatype okpyxatoLero sosgyxa (50£3) °C n oTHOCUTENbHOM BAAXHOCTU OT
30 no 80 %;

— 1 MOwm npwu oTHocuTensHom BrnaxHoctn (90+3) % u TemnepaType OKpyXaroLlero Bosgyxa
(25+3) °C.

2.2.25. [abapuTHble pasmepbl 1 Macca PMT 79 cooTBETCTBYHOT NpMBEAEHHbIM B Tabnumue 2.4.

Tabnwuua 2.4 — NabaputHble pasmepbl n macca PMT 79

FabapuTHble pa3mepbl, MM, He bonee
[naroHanb yvp———— Macca, kr,
3KpaHa, anuM|  anvHa LWwnpuHa BblCOTa  |Bblpe3 B LUUTE ryBuHa He bonee
10 177 266 229 138x202 153 45
15 182 354 316 138x202 153 '

2.2.26. PMT 79 ycTonumuBbl K BO3OENCTBUIO TEMMEPATYpbl OKpyXatoLlero Bosgyxa oT MuHyc 20
go nntoc 50 °C.

2.2.26.1. PMT 79 npOyYHbl K BO3AENCTBUIO TEMMepaTypbl OKPYXatoLero Bo3ayxa OoT MUHYC 25
po nntoc 50 °C.

2.2.27. PMT 79 ycTon4mBbl 1 NPOYHbl K BO3AENCTBUIO BnaxHoctn Ao 90 % npu Temnepartype
25 °C n po 95 % npu Temnepatype 30 °C cOOTBETCTBEHHO.

2.2.28. PMT 79 npo4Hbl 1 YCTOMYMBbI K BO3AENCTBUIO CUHYCOMAANbHOM BMOpaumn B gnanasoHe
yactoT oT 1 o 100 'u npu amnnutyae BuGpoyckopeHuns 20 m/c2.

2.2.29. PMT 79 He MeloT KOHCTPYKTUBHbIX 3NIEMEHTOB U Y3110B C PE€30HAHCHbIMW YacToTamu oT
5p025Tu.

2.2.30. PMT 79 npOYHbI 1 YyCTOMYUBBI K BO3OENCTBUIO MEXAHNYECKMX YOAapOB OANHOYHOIO Aen-
CTBUS C NMMKOBbIM YAapHbIM yckopeHneM 20 M/C?, AnUTenbHOCTbIO yaapHoro umnynsca ot 2 go 20 mc
n obwmm konnyecteom ygapos 30.

2.2.31. PMT 79 npOYHbl U YyCTOMYMBLI K BO3OENCTBMIO MEXAHUYECKNX YOapOB MHOIMOKPaTHOro
[AeNCcTBMSA C NUKOBLIM yaapHbIM yckopeHuem 30 m/c?, ¢ MpeanoyTUTEnbHON AnUTENbHOCTLIO OeW-
CTBUA yaapHoro yckopeHus 10 Mc (gonyckaemas AnmMTenbHOCTb - oT 2 Ao 20 MC) 1 KONM4ecTBOM
yOapoB B kKaxaom HanpasneHuu 20.

2.2.32. PMT 79 npo4Hbl K BO3AENCTBUIO YAApHOW TPACKM C Yncriom yaapos B MuHyTy 80, cpen-
HMM KBaapaTUYECKNM 3HaYeHneM yckopeHus 98 M/c? n NpoaoMKUTENBHOCTLIO BO3AeNCTBUS 1 4.

2.2.33. PMT 79 npo4yHbl Npy CENCMNYECKMUX BO3OENCTBUSAX, SKBUBANEHTHLIX BO3OENCTBUIO BUG-
pauum ¢ napameTpamu, ykasaHHbIMK B Tabnuue 2.5.

Tabnuua 2.5
YactoTa, 'y 1,0 2,0 3,0 4,0 5,0 6,0 8,0 | 10,0| 15,0| 20,0 | 30,0
YckopeHue, m/c? | 2,4 60 | 116 | 204 | 192 | 17,2 | 152 | 12,4| 8,0 7,6 5,6

2.2.34. TpeboBaHus No 00ecnevYeHnto aNIEKTPOMarHUTHOM COBMECTUMOCTM M MOMEXO3aLLNLLIEH-
HOCTU

2.2.34.1. Tlo yCTOMYMBOCTU K 3NEKTpoMarHuTHbIM nomexam PMT 79A cootsetctByeT TP TC
020/2011, FOCT 32137-2013. OcHOBHblE BUAbl 3MEKTPOMArHUTHbIX NMOMEX NMpuBeneHbl B Tabnvue
2.1.1.
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2.2.34.2. T1o yCTOMYMBOCTU K 3NEKTPOMArHUTHbIM nomexam PMT 79, PMT 79ExX cooTBeTCTBYIOT
TP TC 020/2011, TOCT P M3K 61326-1-2014. OcHOBHbIE€ BMAbI 351IEKTPOMArHUTHbIX MOMEX npueene-
Hbl B Tabnuue 2.1.

2.3. YcTponcTtBo mn paborta
2.3.1. CoctaB PMT 79
B cocTae 6a3zoBon Bepcum PMT 79 BxoaArT:

MOAYIb YNpaBfieHus (LeHTpanbHbIA NPOLECCOop);
ANCnnen ¢ CEHCOPHbIM 3KPaHOM;
MOAYIb MUTAHUSA N OCHOBHbIX KOMMYHUKaUMOHHbIX nHTepderncos (USB, RS-485, Ethernet).

2.3.2. Ha 3agHein naHenun pacnosioXeHbl MOAyfb NUTaHWs U OCHOBHblE MHTepdenchbl, a Takke
pacnonoxeHbl cemb cnoToB A...G onst yCTaHOBKM Moayrnen BBoga/BbiBOAA.

2.3.3. OcHoBHble BapuaHTbl ucnonHeHns PMT 79 no Habopy moaynen BBoAa-BbiBOAA MpuBe-
OeHbl B doopme 3akasa NMpunoxeHusa I

2.3.4. Mogynu, KOTopble B COOTBETCTBUM C 3aKa30M MOryT ObITb YCTaHOBMNEHLI B CNoThl A...G:

MycTOM CNnoT (KO4 3akasa «-»);

yHMBepCcasnbHbIN 4-X KaHanNbHbIN MO4YMb aHANOroBoro BXoA4a CO BCTPOEHHbIMU MCTOYHMKaMM
nuTaHua =24 B (koa 3akasa «Ad»);

yHMBepCanbHbIN 6-TW KaHanbHbIA MOAYNb aHanoroBoro Bxoga 6e3 BCTPOEHHbIX MICTOYHUKOB
nuTaHnsa (Kog 3akasa «Ab»);

MOAYIb OUCKPETHLIX BLIBOAOB U3 8-MW pene ¢ NofHOM rpynnon KOHTakToB, ~250 B x 5 A
(kon 3akasa «P8»);

yeTblpexkaHanbHbI Mogynb TokoBoro Bbixoga ot 0 go 5, ot 0 go 20, ot 4 go 20 MA (kopg 3a-
kaza «T4»);

MOAYIb U3 12-Tn ANCKPETHBIX BXOOO0B (ko4 3akasa «[12»);

MoAynb OUCKPETHbIX BbIBOAOB U3 12-Tn TBepAOTENbHbIX pene (koA 3akasa « TP12y»);
yeTblpexKkaHanbHbIN MOOYMb U3MEPEHUS YaCTOThbl U KONMYecTBa MMMYNbCOB (KOA 3akasa «Y4»).

2.3.5. Jlornyeckun KaHasn unm nepo — 3TO NOTOK AaHHbIX, CylwecTBylowmin B namatn PMT 79,
nmeLwm ceoe cobcTBEHHOE HasBaHWe 1 oTobpakaembl (MpuU XenaHuyM Nonb3oBaTens) Ha AKpaHe
PMT 79. lNonb3oBaTtenb MOXeET AaTb Ha3BaHME U HAcTpouTb Nbon nornveckun kaHan npubopa, a
Takke BbIBECTM €r0 3Ha4YeHne Ha gucnnen B gopme:

yucna;
BEPTUKANbHOrO MUy ropu3oHTanbHoro rpaduka;
BEpTUKaNbHOWN N rOPU3OHTaNIbHOW rMCTOrPamMmbl;
CTPENOYHOro nHanKaTopa.

JTobon 13 nornyeckux KaHanoB (kak oTobpakaeMbix Ha aKpaHe, Tak U HeoTobpakaembix) MO-
XXeT Mcnonb3oBaThCAa A4S BBOAA AaHHbIX OAHOro unm 6onee ynpaenstowmx npoueccos. Perynuposa-
HMe moxeT ocylecTBnaTbess PMT 79 ¢ ncnonb3oBaHMeEM HECKONbKUX METOO0B:

BbiLLE YCTaBKW;
HWXe yCTaBKu;

B AnanasoHe;

BHE JManasoHa;

NponopunoHanbHO-MHTerpaneHo-anddepeHumansHoe (ML) perynuposaHue;
nponopunoHanbHo-anddepeHumanbHo-auddepeHumansHoro (MA0) perynupoBaHue.

YnpaBneHve NpoLeccoM MOXET OCYLLECTBNSATLCSH C MOMOLLBI0 NPOrpaMMUpPyeMoro rucTepesu-
ca. YnpasnsitoLme npoLeccbl MOryT akTMBMPOBaTb BCTPOEHHbIe hu3anyeckne u BUPTyarbHble BbIXO-
Abl, KOTOPbIE MOXHO MUCMOSb30BaTh B KAYECTBE JIOMMYECKMX KaHasoB.
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2.4. ObpaboTka gaHHbIX B PMT 79

Pernctpatop MHorokaHanbHbIA TexHornormdeckun PMT 79 aBnsieTca yHmBepcarnbHbIM MHO-
rocpyHKLMOHaNbHbIM YCTPOUCTBOM, UMEIOLLMM MHOMOYypPOBHEBOE BCTPOEHHOE NporpamMmmHoe obecne-
yeHue. Mpnbop paboTaeT nog ynpaeneHnem onepaumoHHOM cuctembl Linux, cnocobHonm noaaepxu-
BaTb Bce cuctembl PMT 79 B cCOCTOSAHUM NOCTOSAHHOW MOTOBHOCTU K MCMOMNb30BaHUIO U NMO3BONSOLLEN
BbINOSIHATbL HE3ABMCMMO M OOQHOBPEMEHHO HECKOMbKO npoLeccoB (c6op 1 06MeH AaHHbIMK, 06paboT-
Ky CUrHamnoB, Budyanmsauuio 1 T.4.). Takon nogxod AaeT CyLLEeCTBEHHbIE NpenmyLLecTsa npu padorte
BCTPOEHHbIX MPUIOXEHUA BbICOKOrO YPOBHS, AeNnaeT UX MMOKUMN 1 AUHAMUYECKM HacTpanBaeMbIMU.
Kpome Toro, CTpyKTypbl U NOTOKM AaHHbIX peanun3oBaHbl B PMT 79 nHaye, 4yem B HEKOTOPbLIX aHano-
rMMYHbIX npubopax. OCHOBHLIM OTNNMYMEM 34ECH SBNSAETCS MAEONOrMs MCMNOSIb30BaHUS NOrMYeCcKuX
KaHanoB B KayecTBe CBOeODOpPa3HOro «MOCTa», Ha OJHOW CTOPOHE KOTOporo — cusnyeckme BXxoabl 1
BbIXOAbl, @ Ha ApYron - BU3yanuaauus 1 ynpaereHne npoueccamu. Takoe peLleHne UCMosb3oBaHo C
Lenblo yBeENUYeHMs1 PyHKUMOHANbHOCTN Npubopa 1 NoYTK MOSHOrO UCKITKYEHUS 3aBUCUMOCTU NPOo-
rpaMmMHoro obecnedeHnst OT annapaTHOro.

2.4.1. Nlornyeckune KaHanbl

Kakabln norMyecknii kaHan MoXKeT UCMoNb30BaTbCHA B KA4YeCTBe:
— W3MEpPUTENBHOro BXoaa;

— WCTOYHMKA AaHHbIX AN KOHTYpa ynpaBneHus;

— WCTOYHMKA YNpaBrieHnst PU3NYECKUMM BbIXOLAMU;

— WCTOYHMKA BXOAHbIX OAHHbIX A5 APYIrMX NOTMYECKUX KaHamoB;
— WCTOYHMKA AaHHbIX 4518 BU3yanusaumm n pernctpauun.
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CTpyKkTypa cBsi3en Iormyeckoro KaHana (nepa) ¢ ycrponctesamm BBoga/BbiBoaa

BcTpoeHHble Bxoab! JNNornyeckune BcTpoeHHble BbIxoab!
1 KaHarnbl 1
AHanorosbIn
BXOZ, 1 2 Pene
A 2
) P
[MCKPETHBIN 3 [~
BXOZ 4 M X1 [3Bykosoii curan
a 5
OvckpeTHbii BXog | X2 / \\ SHewhve hixons!
6 ™ Modbus RTU Mopr 1,
agpec 1, peructp 1
Modbus uTeHue 7 Ap b P
Modbus RTU MopT 1,
Modbus RTU lMopT 2, | 8 anpec 2, perrcTp 2
anpec 1, peructp 10 ;
9
Modbus RTU Moprt 2, /
agpec 2, peructp 20 10 Modbus RTU MopT 1,
agpec 95, peructp 246
11

Modbus TCP, agpec 95 12
pernctp 10 pynnbl — oToBpaxeHmne
1 apxuBauusi KaHanoB
13 -
Pexum — 1 14 Mpynna 1
MaTemaTuye- 6
ckasi pyHKUnS 15
M 1
- Mpynna 20
6
Pexum — BbIGOp 3HaYeHus
Il'lpocbmnvl
Pexum — nHterpatop 240 1
2 Mpocunb
YcTaBka
Pexum — n
perynstop [3mepeHue
P
ehymAToP PerynaTtopsbl
1
2 Perynatop
Pr

PucyHok 2.2
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Ha pucyHke 2.2 nokasaHa CTpyKTypa CBA3en Mexay JIorMdeckumm kaHanamm (nepbsiMmu) u
ycTponcTeaMu BBoAa/BbiBoga. Kaxabiin NOrmyecknin kaHan MoXxeT ObiTb CKOHGUIYpUpOBaH Ans npeg-
CcTaBneHus:

— [aHHbIX U3MEPEHMIN U3 BCTPOEHHbIX (PU3NYECKMX BXOAHbIX KAHamNoB.;

— BbIXOAHbIX AAHHbIX N COCTOAHUS PU3NYECKNX BbIXOAHbLIX KAHamoB;

— BbIXOAHbIX AAHHbIX N COCTOSHUA BHELUHWX MoAynen, nogkntodeHHblx Kk PMT 79 yepes mH-

Tepdenc RS-485;

— COCTOSIHUSA M AaHHbIX, MOCTYNaKLWUX C BbIXOOOB perynvpoBaHus;

— reHepupyemoro npoduns;

— COCTOSIHUSA BUPTYyarnbHbIX BXOAHbIX KAHaNoB 1 TalMepoB;

— MaTeMaTU4eCKOro BblpaXXeHUs1 3Ha4YeHUSA ApYyrnx Norm4yeckux KaHanos.

MogpobHasa MHopMaumst O NOrMYECcKUX KaHanax u NpMMepbl KOHUrypaumm nNormyecknx KaHa-
noB npeacTtaeneHsbl B n. 2.17 «Jlornyeckme kaHanbi».

[nsa 6onee HarnagHon BM3yanu3auumn NOrMYECKMX KaHamnoB X MOXXHO OObeANHSATL B rpynmbl.

2.4.2. T'pynnbl

pynna npeactaensieT cobon Habop u3 1...12 nornyeckmx kaHanoB. Kaxgas akpaHHast dhopma
PMT 79 moxeT cogepkaTb TONbKO KaHarnbl, NpyHagnexaiime K OgHOM rpynne, uMetoLen MHanBmay-
anbHoe HauMmeHoBaHue. Kaxabli Normyeckuin kaHanm MoXeT NpuHaanexartb Kak OgHOM rpynne, Tak u
HECKOJTbKUM TpyrnnamMm OOQHOBPEMEHHO, a MOXET M He MpUHAANexaTb HU OgHOWM rpynne (Takow kaHan
OyneT NULIEeH BO3MOXHOCTU BM3yanu3aumu, HO MOXET ObITb MCMONb30BaH ANsi APYrnx NpoLEeccos).
3auacTylo kaHanbl, NpuHagnexailime ogHon rpynne, cBs3aHbl ApYyr C Apyrom (Hanpumep, npeacras-
NAT napameTpbl O4HOMO U TOro e 06beKkTa MM aHanornyHble NnapaMeTpbl pasHbiX 0OBHEKTOB), HO
3TO He 3anpellaeT NONb3oBaTEnN co3faBaTb rPynMnbl, COCTOSLWME M3 COBEPLUEHHO HE CBSA3aHHbLIX
Opyr ¢ gpyrom kaHanos. [Npumep opraHnsaumm CTPYKTYpbl CBA3EN KaHanoB M rpynn npeacraBned Ha
pucyHke 2.3.

CBsI31 NNIOrMyecKkux KaHanos (nepbes) 1 rpynn

KaHanbi 1 2 3 4 5 6 7 8 9 oo

Mpynnbl 1 2 3 4 5 l 6 l 7 8 9 1...| 20

Kanan 38

‘ -2,0800
MB
e —

Kanan 39

1,1098

20

-
~
\—
3
-

OkpaHbl 1 ‘ 2 ‘

El

PucyHok 2.3
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Wcnonb3oBaHue rpynm, forMyecknx KaHaroB U UX MateMatuyeckux kombuHauum genaet npo-
rpammHoe obecneveHne PMT 79 rmbkum 1 yaobHbIM Onsi peanmsaumm COBPEMEHHbLIX anropuTMOB
yrnpasneHnsi 1 Bu3yanunsaumm.

MoapobHasa nHdopMaumnsa o rpynnax n npumepsl KoHdUrypauumn rpynn npegcrasneHa B n. 2.18
«pynnbi».

2.5. Pexxum 3arpy3ku MO

2.5.1. MNocne BkntoyeHns PMT 79 B ceTb 4epes 10...15 ¢ Ha akpaHe NosiBNAeTCs 3acTaBka C Jo-
rotunom npoussoautens. MNonHas 3arpy3ka npmbopa 3aHnmaeT npumepHo 30 c. CnegyeT aoxaarbes
OKOHYaHWMA 3arpysku, npexae 4em npuctynatb k paborte ¢ npubopom. Bupg ctapToBOM 3KpaHHOM
dopMbl 3aBMCUT OT HacTpoek npubopa (cM. n. 2.15 «OCHOBHbIE HACTPOWMKM») M MNapameTpoB
HacTpoviku rpynnbl (cm. n. 2.18.1 «Mpynnbl — O6LimMe HAaCTPOWNKMY ).

2.6. Ucnonb3oBaHWe CEHCOPHOro 3KpaHa

2.6.1. lNpun paboTe ¢ CEHCOPHbIM 3KpPaHOM Mpubopa 3anpeLLeHo Nofb30BaTbCA yKaszaTensamMmu
OCTPbIMU KOHLaMM (KapaHdallamu, pyykamu, HOXamu, HOXHULAMW, Urofikamun, NPOBOMOKOW, rBO3As-
MU, Wypynamu n T.4.). na aTux uenewn cnegyeT UCnonb3oBaTb cneunanbHbIi CTUNYC ANA eMKOCTHbIX
3KpaHoB mnn naneuy,

2.6.2. na ounctkn XKK-akpaHa cnegyeT McCnorb3oBaTth creumanbHoe MOKoLee CpeacTso Ans
YKK-akpaHa 1 MArkyro HEBOPCUCTYIO TKaHb.

2.7. Qucnnen

2.7.1. Bce paHHble 1 nyHKTbl MeHlo PMT 79 otoGpaatoTca Ha uBeTHom TFT-gucnnee ¢ ceH-
COpHbIM 3KpaHoMm paspelueHneMm 800x600 Touyek (ons ucnonHeHns 10 gionmoB) n 1024x768 Touvek
(ans nenonHewuna 15 gromo). Ecnn Ha akpaHe PMT 79 nmeeTtca npo3pavHas 3amTHas nneHka, ee
pekoMeHayeTCs yaanutb neped Hadanom akcnnyataumm PMT 79 ana obecneyeHms Hanny4vwmnx no-
KasaTtenemn BMOMMOCTU M300pakeHN n YyBCTBUTEITbHOCTM CEHCOPHOro aKkpaHa. Bo Bpems oTobpae-
HUS Ha akpaHe PMT 79 gaHHbix B dhopmarte, 3agaHHOM Npu KOHpUrypupoBaHum npubopa, nonb3oea-
Tenb MMEeeT BO3MOXHOCTb PYYHOrO NEepPeKstoyYeHnsa aKkpaHHbIX hopM OTAENbHbIX KaHanoB (rpynn Ka-
HamnoB) M Bxoda B MeHH. [lonb3oBaTenbckuii MHTepdenc npubopa no3sonun caenaTtb oduieHne ¢
NpuBopoM NPOCTLIM U UHTYUTUBHO MOHATHLIM. YTOObI M3BMEHUTL pPEXUM OTOOPaXeHUs KaHana, rpyn-
Nbl UM BOUTU B MEHI0, JOCTATOYHO MPOCTO NMPUKOCHYTLCA K aKkpaHy PMT 79 1 HaxaTb COOTBETCTBY-
tOLLLYIO KHOMKY Ha MaHenu Hasurauum.

Bup skpaHa PMT 79 nocne kacaHumsa gucnnes

MHdpopmaunoHHasa naHenb
pynna

10

16/04/2019

16/04/2019 16:42:39 petanka

16/04/2019

[TaHenb OaHHbIX i

16:42:25 ;,0257

16:42:11

16/04/2019 16:41:57

16/04/2019

16:41:44

16/04/2019 16:41:30

lNaHenb HaBUraumm

{ Tpynma )

PucyHok 2.4
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2.7.2. UudbopmaLMoHHas naHenb

MHdbopmaumnoHHasa naHenb CoAepXuT AaHHble O HOMEPE M Ha3BaHWW rPynnbl, OTOOpaxaemon
Ha 9KpaHe B TEKYLLMA MOMEHT BPEMEHU, COCTOSHUUN pexXuma pernctpawmu, gate n BpeMeHu.

Bua nHcopmaumoHHom naHenm

HanmeHoBaHne oTobpaxxaemon MHaukaTop nameHeHus WHaomnkaTtop Jata
rpynnbl USIM MHEMOCXEMBbI KoHbUrypaLmm NCTOYHMKA

i | nuTaHus

OEH‘I 6.04.201
Llo1% Y “17:
WHaukatop MugukaTop MHgukaTop pexuma Vihpukatop Bpems
oBHapyxeHHbIX | npaB goctyna.l pervctpaumm — | MOAKIIOYEHNS
owmnbok akkymynstopa
PucyHok 2.5

MHdpopMaumoHHada naHes b COoepXnT.

— HasBaHwue rpynnbl, oTobpaxxaeMon Ha akpaHe. [Nonb3oBaTens MOXET BBECTM HaMMeHOBaHMe
rpynnbl, ynpouwawuwee ee ngeHtudukauuio (bonee nogpobHyo MHpopmaumo cM. B n. 2.18 «Ipyn-
nbi»);

— Bpemsa M gaTy — Tekylwme BpeMsi U gata MoryT ObiTb ycTaHoBMeHbl B MeHIO «OCHOBHble
HacTporkuy (cM. n. 2.15 «OCHOBHbIE HACTPOWNKNY);

— WHOMKATOP UCTOYHWUKA MUTAHUSA — MOXET NpuHMMaTh 3HavyeHus «OCH» (npu nuTaHum oT oc-
HOBHOIO UCTOYHUKA nNuTaHud), «PE3» (Npyn nutaHum ot pesepsa), «AKK» (npu nutaHum oT akkymyns-
Topa);

— WHOMKaTOP MOAKITHYEHMS akKyMmynsiTopa — onpeaensieT OTCYTCTBME KOHTaKTa C akkyMynsaTo-
pOM, CIYXUT HaNOMUHAHWEM ANSA BKIOYEHUSA NepeknovaTens Ha 3agHen naHenv npubopa;

— WHOUKaTop OBGHapYy>XeHHbIX OWNBOK — NMHPOPMUPYET O Hanuyum Npobnem B KOHurypaumm
npmnbopa (Npu HaXxxaTum Ha KHOMKY OTKPOETCSA MEHIO C onucaHmem npobnembi);

— WHOMKaTop MpaB AocTyna — oTobpaxaeT Tekylme npaBa nonb3oBaTens (Npu HaxaTun Ha
KHOMNKyY ceaHc paboTbl TEKYLLEro Nonb3oBaTens 3aBepLiaeTcs);

— WHOWKATOp pexuma perncrpaumm, KOTopbli MeHsieT LUBEeT B 3aBMCMMOCTM OT COCTOsIHUA (C
MOMOLLIbIO HAXXaTWS HAa MHAUKATOP MOXHO BKINIOYATL/OTKIHOYATbL apXmMBaLMIo):

— UBEeT MHAMKaTOpa XenTbIi — perncTpaumns OTKNIYeHa;

— UBET MHAMKaTopa CMHUIN — 3anucb AaHHbIX BKIOYEHa;

— UBeT MHAMKaTopa 3eneHbl — 3anncb OaHHbIX BO3MOXHA, HO 06bem cBOGOOHON NamATh
meHee 90 % (BO msbexaHue noTepw CTapbiX AaHHbIX TpebyeTcsa COXpaHWUTb apxmBbl Ha
BHELLHWI ANCK);

— UBEeT MHAMKaTopa KpacHbI — owmbKka apxmBaLmm, apxuBaums OTKOYEHa;

— UBEeT MHOMKaTopa cepbli — apxXxmBaLMsa BKITOYEHA, HO rpynnbl AN apxvBauun He Bblbpa-
Hbl.

Onga Toro, 4tobbl BbIkNtoUNTL PMT 79, 0cOBEHHO ecnu BKMoYeHa peructpaumns, peKoMeHayeTcs
ncnonb3oBaTh pexmMMm 6e30MacHoOro BbIKMoYeHUs nNpubopa C NOMOLLBK KHOMKK «BbikntoueHne npu-
B6opa» B rMaBHOM MEHIO (CM. PUCYHOK 2.24).
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2.7.3. NaHenb HaBuUrauum

KacaHne ceHcopHoro akpaHa PMT 79 B ntobom MecTe Bbl3biBaeT OTOOpaXKeHMe naHenu HaBu-
raumm (CM. pUCYHOK 2.6), KOTOpasi NO3BONSET NONb30BaTEN0 U3MEHATH PEXUMbI BU3yanu3auumn, Ho-
Mep rpynnbl U NYHKTbl MEHIO.

Mepexoa OT OCHOBHOM 3KpaHHOM POpPMbI K OTOOpaXKeHUI0 NaHenu HaBuraumm

[ 16/04/2019

B
‘16/04/2019 16:42:39 _0' _0'001 4
m 16/04/2019 16:42:39 peraska

2,0000 12,0000
1642125 [rmmmmms — M .
2,0323 16/04/2019 ’\ 1642259 0267

16/04/2019

16/04/2019 16:42:11

16/04/2019. 16:42:11

16/04/2019 16:41:57

16/04/2019 16:41:57

| 16/04/2019 16:41:44

[ 16/04/2019 16:41:44

[ 16/04/2019 16:41:30

[ 16/04/2019 : 16:41:30

16:41:16 F
16/04/2019 / 16:41:16

16:41:02

[ 16/04/2019

16/04/2019

{ Tpynma )

PucyHok 2.6
JTa naHenb COAepPXUT TPU BUAA KHOMOK:

— BXOA B rnaBHoe MeHio (cMm. n. 2.12 «KoHdpurypauma PMT 79»)

— MepekrnioYeHne Mexay pexxumamy Busyannsaumm TekyLen rpynnoi
(BO3MOXHbIE pexuMbl CM. M. 2.7.4 «[laHenb AaHHbIX» 1 n. 2.18 «[pyn-
Mbl»), NepeKnoyeHne Ha BUA OTOBPaKeHNS1 MHEMOCXEM.

— NepekKkn4eHne Mexay npeacraBneHnamMmm rpynn norm4eCKnx KaHa-

( Trpynma ) NoB (aKTMBaUMsa U HacTpoKKa Ansa akpaHa «lpynna» — cm. n. 2.18
«pynnbi»). OToBpaxaeTca TONLKO NpU pexnme oTobpaxeHus
«[pynnbi».
— NepeKnyYeHne Mexagy MHeMocxemamm (akTuBaums U HacTporika
( Cxema ) Ansa akpaHa «MHemocxeMbl» — cM. n. 2.19 «MHemocxeMmbl»). OTob-

paXkaeTcsi TOMbKO NpU pexnme oTobpaxkeHnss « MHEMOCXeMbI».

2.7.3.1. OnucaHve naHenu HaBurauuu

YT106bI BONTU HEMNOCPEACTBEHHO B MEHIO KOH(PUIypMpOBaHUs BbIGPAaHHOIO NOMMYECKOro kaHana,
NMPUKOCHUTECH K 3KpaHy B MecTe OTOOpaXKeHust 3Toro kaHana Ha 3-4 ¢ (cM. BapuaHT (1) Ha pucyHke
2.7 — KoHdMrypaumsa norn4yeckoro KaHana «temnepartypar). Utobbl nepentn HenocpencTBEHHO K
HacTpovike oToBpakaeMoW rpynnbl, NPUKOCHUTECH K 3KpaHy B MecTe MHAMKauum HoMepa unu Hasea-
HWS TPYNNbl B BEPXHEN naHenu nHgopmaunm Ha 3-4 ¢ (CM. BapuaHT (2) Ha pUcyHke 2.7 — KOHdurypa-
umna Mpynnel «pynna 3»). B obounx cnyyasx, ecnv yctaHoBneH naponb (cMm. n. 2.24 «HacTtpowiku go-
cTyna»), Nonb30oBaTenb AOIPKEH BBECTU Naposb nepes BXOAOM B PEXMM KOH(UIypupoBaHUS.
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Cnoco6bl npsiMoro foctyna K KOH(UrypupoBaHu1Io norm4yeckoro kaHana (1)
M KOHUIypUpOoBaHUIO rpynnbl (2)

- O

PucyHok 2.7

2.7.4. NaHenb gaHHbIX

LleHTpanbHasa obnactb akpaHa PMT 79 ucnonb3ayetcs gns otobpaxeHus kaHanos. [JaHHble Mo-
ryT OblTb NpeacTaBneHbl B OAHOM U3 CNEeAYOLWMX PEXMMOB:

B BMAE YMCINOBbIX 3HAYEHWN;

B BMAeE rpacukos;

B BMAE MMCTOrpamm;

B BMAE CTPENOYHbIX NHOMKATOPOB;
B BMAE MHEMOCXEM.

Ha pucyHkax 2.9-2.13 npuBeaeHbl npuMepbl akpaHHbIX oopM. NepeknioyeHne mexay pexuma-
MU BU3yanusauuun OCYLLECTBIISEeTCHA C NOMOLLbIO KHOMOK [Bug 1] wnu [Bug |] Ha naHenu HaBurauuvu
(cm. n. 2.7.3 «[MaHenb Hasurauuuny). MNepekniodeHne Mexagy rpynnaMmm OCyLLECTBNSETCA HaxaTuem
kHonok [pynna 1] wnu [| Fpynna]. Mpy Hannuun CKOHPUrypMpOBaHHbIX MHEMOCXEM LOCTYMEH Bug
oToOpaxeHnss «MHeMocxembl». [pu nNepeknoyeHnn Ha Bug OTOOpaKeHUst «MHEMOCXEMbI» KHOMKM
[MFpynna 1] vnwn [| pynna] 3ameHsoTca Ha kHonkn [Cxema 1] nnu [| Cxema) cnyxawime Ans nepeknto-
YeHnst oTobpakaemom MHEMOCXEMbI.

Bua naHenun gaHHbIX

Mpynna 15
JlaBneHwne

82,584

-10

PucyHok 2.8
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B naHensix aaHHbIX (No3. 4 pucyHka 2.8) AoCTynHa cnegytowas MHopmauus:

— eaunHuua namepeHus (nos. 1);

— 3Ha4yeHue Nnornyeckoro kaHana (nos. 2);

— HasBaHue kaHana (noas. 3);

— B HEKOTOPbIX pexmnmax Takke oTobpaxxaeTcs MHOUKATOP NPOLEHTHOrO OTHOLLEHUS 3HaYEeHUs
N3mMepsaemMon BENMUMHbI K AnanasoHy (noas. 5).

Kaxgas rpynna normyecknx kaHanoB MoOXeT 6bITb NpeAcTaBrieHa B O4HOM M3 7-MU PEXUMOB:
— B BMAE YACNOBbIX 3HAYEHMIN (CM. PUCYHOK 2.9);

— B BUOE rOpPU3OHTarbHbIX TMCTOrpamMm (CM. pucyHok 2.10);

— B BUAE BepTUKAmNbHbIX TMCTOrpamMm (CM. pucyHok 2.10);

— B BMAE ropnsoHTarnbHbIX rpadnkoB (CM. pUCyHoK 2.11);

— B BUAE BepTUKanbHbIX rpadmkoB (CM. pUCyHOK 2.11);

— B BUOE CTPENOYHbIX MHONKATOPOB (CM. PUCYHOK 2.12).

Mpumepbl peXXMMOB OTOOpPaXXeHUs1 B YACNOBbIX 3HAYeHUAX

<#17.04.2019|

= [P 13:03:49

Z
P = 3% 01:4

KaHan 37 aHan 4 CocToAHKe MN3mepeHune
31,4749 9,458
g : | 1,0062
-10 207 %! 10 499 -10 97% 10
KaHan 38 an 4
0,4267 4,299
—w: 1% 10/-10 102%) 10 0'0515 3'2250
KaHan 39 KaHan 43 KaHan 47
3,2449 8,9641 -2,7250
KaHan 40 KaHan 44
3,9100 -5,9287
- 10 I. 20% 10
PucyHok 2.9

Mpumepbl BepTUKanbHbIX (ANA 12-TM KaHanNoB) U FOPU30OHTanbHbIX (An8 12-TM KaHanoB)
rucrorpamm

Karan 1|Kanan 2[KaHan 3[<aHan 4[KaHan 5 [KaHan 7[kaHan 8[kaHan S[karan 10[KaHan 11|Kare
50000 [1,0000 [3,0000 [6,0000 [80000 [150000 [9,0000 [50000 [7,0000 [8,0000 [5,0000

nnnnnnnn
nnnnnnnnn

PucyHok 2.10
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Mpumepbl ropu3oHTanNbHbIX (AN 3-X KAHaNOB) U
BepTUKanbHbIX (ANA 12-Tu KaHanoB) rpacMkoB

13:16:23 13:16:42 13:17:02 13:47:21 13:17:40 12:18:00 - | 8 [COCTOSHYE
l17/0af2019
—=—a-0,0012 |
\ f - 17/04/2019
L —
f = cTaBka Lol N
Ji 13,0000 17/04/2019
i
3mepeHe 17/04/2019
3,0237
s 17/04/2019
17/04/2019
17/04/2019
[e 17/04/2019
—
-
17/04/2019
) 17/0af2019
17/04/2019. 17/04/2019. 17/04/2019.  17/04/2019  17/04/2019: . 17/04/2019. b
PucyHok 2.11

MpuMepbl cTPenoYHbIX MHAMKATOPOB ANA 12-TU 1 3-X KaHanoB

Kanan 37 KaHan 40 Kanan 43 KaHan 1 KaHan 2
31,4383 3 8683 ' 8, 9378 “’ 10,5378 -0,6369

" 55 31,5094 50 . ,
G - 43 2
3 yw 2 W
-10 \ 16 7
q s

>
KaHan 38 KaHan 47 >
0,3715 6 0 1707 5 9750 2 ,7558 J/ j
MB g~ ] A -0 2
29
-2 4
J;’ Kanan 3
- 7 1,1735 o
10 \ 7 MB 6
)

KaHan 39 22 777 S

3,1850 ¢ 1942716 “’ 9,4184 44259

i .
8 2 2 . . ]
-2 2 -2 -2 f €
6 6 6 6 15 4
10 10 10 10 -0

PucyHok 2.12

anMepr oaAHOBpPeMeHHOoro 0T06pa>|(e|-|v|ﬂ HeCKOJIbKUX rpynn

.pynna 5

] fawan 56
’0,5563 \ ﬁ,5374 \ 0,3436

anen s eran 15
1,1459 \ 21,4912

1,5604

-22,1327

e
3,1534
‘ini!\ 4z

14,2540

22 0754

-23 1312

-22,0130

-21,8846

22,2349

2,2803

Karian 47

PucyHok 2.13

CyllecTByeT Takke BO3MOXHOCTb OTODPaKEeHMsI HECKOMbKMUX TPYNM Ha OOHOM 3KpaHe (CM. pu-

CyHOK 2.13). B 9TOM pexume kaHanbl, NpUHaanexawme K ogHou rpynne, otobpaxaroTca Apyr nog
OPpYrom, a rpynnbl pacnonoxeHbl psgomM apyr ¢ gpyrom. OQHOBPEMEHHO Ha OL4HOM 3KpaHHOW dhopme
MOXeT oTobpaxaTtbcsa Ao 5-Tu rpynn.
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Cwm. n. 2.18 «"pynnbl» Ans nonyvyeHus AoNOoNHUTENbHOM MHAOpMaLMK O rpynnax KaHanos.
2.7.5. CoobLlueHunsa cuctemMbl

Cuctema MOXeT 3anpocuTb Yy Nonb3oBaTens OTBET Ha 3anpoc, NpouHgopmMuposaTb UnNu npe-
AynpeanTb ero 0 pasnmnyHbIX COObLITUSX C MOMOLLbIO COOBLLEeHWUA, BLIBOAMMbBIX Ha 3KpaH. Ha pucyHkax
2.14-2.15 npuBeaeHbl NpUMepbl Taknx coobLLEeHMN.

NHdopmaLroHHOe coobLieHue Mpepynpexpgatoliee coobLieHne

MNapameTtpbl naatbl AL B cnote C:2
He CoBNagdaloT € NapameTpamu
KoH}urypawmn! MapameTpbl NaaThbl

KoHdurypaups npnbopa He
Q) coxpaHeHa. CoxXpaHuUTb
KoH$pUrypaumo?

6yyT NepesanucaHbl.

Ok

CoxpaHutb He coxpaHATb

PucyHok 2.14 PucyHok 2.15

2.8. Ananoru pegakTopoB, obuwue Ana pasHbiX MEHIO

2.8.1. lNpouecc KOHMUrypMpoBaHMsi OCHOBaH Ha Auanorax pegaktupoBaHusi. Hekotopble 13
3TUX ANanoroB ABMASKTCA O6WMMKN ANSA pasfnnYHbIX MEHIO:
— TeKkcToBbIV pefakTop, KOTOpbIN pasaeneH Ha HECKOMbKO BKITAAOK:
— 6ykBbl (CM. pUCyHoOK 2.16, 2.17);
— uMdpbl 1 CUMBOSbI aPUPMETUHECKUX AENCTBUI (CM. PUCYHOK 2.18);
— uBeT wpudTta n oHa (cm. pucyHok 2.19).
— PepakTop BENUYMH, KOTOPbLIN pa3feneH Ha HECKONbKO BKNaaokK:
— B OECATNYHOM cncteme (CM. pucyHok 2.20);
— B WWeCTHagUuaTepu4yHon cucteme (CM. pUCyHok 2.21).
— PepakTop BbIOGOpa, KOTOPLIV pa3geneH Ha:
— pepakTop Bblibopa 04HOro BapuaHTa u3 cnmcka (CM. pUcyHokK 2.22);
— pefakTop BblbOpa HECKOMbKNX BapMaHTOB M3 Cnucka (CM. pUCYHOK 2.23).

Tekcmoenbil pedakmop — 6ykebli

Hazap, NpymerHnTs ! 2 . Hasan MpumennTs

1 2 3 4 5 6 7 8 9 0 112 |3|4|5|6|7|8]9]|0 +
Q | w | E R T Y u o P miy|y|K|E|H|TFM|wjw|3|[x|b
A S D F G| H J K L ®|bl | B|A|ND|P|O|AN|AO|X]|3
t Z | X |c |V |B|N|[M]|, Tt lalyfc|M|[m|T b|B|IO
T <« » ] <>
Cumeons! | Pyc | AHMN | CumBonkl ‘ Pyc I AHrR
PucyHok 2.16 PucyHok 2.17
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Tekcmoenbil pedakmop
— yugbpbl U CUMBOJIbI

NpumeHnTs

x = + + = = ‘ - |
& | ? % n Ne S ‘ # @ d
| S 2 S ( ) ‘ [ ] \
/ < > A v B v ‘ 3

« » ! " L | |

Cumaonsl { Pyc | AHMN |

PucyHok 2.18

Pedakmop eenu4uH —
decssmuyHasi cucmema

Bhl60p 3HaueHnA Hasan NpumeryTs

Texkcmoenblili pedakmop —
ebl6bop usema wipugma u ¢hoHa

CTvnb Hasap NpUMeHnTE

Cnune

Npumep: 012345.64789

HAN N

OCHOBHOM LBET ‘ DoH | TonwwyHa

PucyHok 2.19

Pedakmop eenu4uH —
wecmHadyamepu4yHasi cucmema

Hazap, NprmerHnTs

41(*
e ] ]

B

PucyHok 2.20

Peoakmop evioopa 00Hozo eapuanma

Hasan MpumennTs

BbIK/. L
KoHTponb Bbixoaa
Modbus
BbiBGop aHa4eHHA

Maremarnieckan GyHKUMA

Perynatop -
Npeguns
[aHHble W3 Apyroro KaHana

CHCTEMHOE 3HaYeHNE

Dopmyna J
PucyHok 2.22
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PucyHok 2.21

Peoaxkmop evlbopa HecKONbKUX 6aPUAHNIOB

Vl TU'-IHVIK X Hasap NpUMeHnTE

K1"KaHan 1"MaTematiyeckan GyHKLMA -

K2"Kanan 2 "MamepuTensHsIi 8xo8

v K3"KaHan 3"WzmepuTensHbii BXog,

V' K4"KaHan 4 "N3mepuTentHbIA BX04

v K5"KaHan 5"WaMeprTenbHbIA BXog,

v K6"KaHan 6"3smeprTencHbIn 8x08

v K7"KaHan 7"WzmepuTensHbii BXog,
K8"KaHan 8"MamepuTensHsIi 8xo8

v K9"KaHan 9"WzmepuTensHbIl BXog,

K10"KaHan 10" W3mepHTenbHbIA BXOA,

K11"KaHan 11 Bbibop 3Ha4eHHA -

PucyHok 2.23



2.8.2. DyHKUMOHaNbHOE Ha3Ha4YeHne KHOMOK

Bbixog 13 TEKyWero MeHto. B cny4ae, eCrim Ha 3KpaHe NpucyTcTByeT KHOnM-
Ka «anIMeHVITb», OTMEHAET NSMEHEHUA.

MoaTBEpPXAEHE U3MEHEHWIA HA BKNaaKe Uin 3HaYeHus napameTpa. Mpu
NMprmeHNTb N3MEHeHMM NapamMeTpPOB BKIAAKN KHOMKa OyaeT noacBedeHa opaHXeBbIM
LiIBETOM.

Pa3BepHYTH CINCOK Pa3sBepHyTb CNNCOK HAMMEHOBAHUI 31IEMEHTOB A1 0TOGPaXXeHUI NOMHbIX
HasBaHui. CKpbiBaeT none pegakTMpoBaHUs NapameTpoB 3/IEMEHTOB

3 cnucka. [Ina pegakTpyembixX CrCKOB HasBaHMe KHOMKM 0TobpaXkaeTcs B
BMOE CTPENOK.

CBepHyTb CINCoK CBepHyTb CMMCOK HAMMEHOBAHWI 3NEMEHTOB AN 0TOBpaXkeHUsi nons pe-
[laKTUPOBaHWUSI NapaMeTpoB arieMeHToB. CKpbIBaeT NOfTHOe HauMEHOBaHWe
== 3MeMEeHTOB CMUCKOB. [1Ns pegakTupyembiX ClIMCKOB Ha3BaHWe KHOMKM 0TOO-
paXkaeTcs B BUAE CTPENOK.

4| > MepemeLleHre Kypcopa rno nono BBoAa TeKCTa.

oc

MepekntoveHne mexay HWKHUM 1 BepxHuM permctpamm («Caps Locky).

0 MepekntoveHne mexay HWKHUM 1 BepXHUM peructpamu («Shift»). MNocne
BBOJA NepBOro CMMBOSA B BEPXHEM PErmcTpe npomcxoauT aBTomaTmye-
CKOe NepekritoYeHne Ha HUXHUIA perncTp.

Mpv peaakTMpoBaHMN 3HAYEHUSI HAXaThe Ha 3Ty KHOMKY yaanseT nocnea-

«— o o
HUA BUOUMbIAN CUMBOS.
Mpu pegakTMpoBaHMM TEKCTa HaXXaTue Ha 3Ty KHOMKY yaandeT CUMBOIT,
HaxXoAsLLMIACA HEMOCPEACTBEHHO nepen Kypcopom («Backspace»).
[+ CmMeHa 3HaKka peaakTMpyemoro 3HadeHus.
+ Hob6asneHne HOBOro o6bekTa B pefakTUpyeMOM CrnCKe.

- YpaneHue BbibpaHHOro o6bekTa B pegakTUpyeEMOM CMUCKE.

2.9. OKpaH rmaBHOro MeHK

2.9.1. Bxop B rmaBHoe MeHo PMT 79 (cM. pucyHOK 2.24) OCyLeCTBSAeTCA HaXaTueM KHOMKK
[MeHto] Ha naHenu Hasurauum (cm. n. 2.7.3 «[lMaHenb HaBuraumm»). MeHio pasgeneHo Ha obnactu u
coaepXuT Habop KHoNok ynpasneHna PMT 79.

O6nactb «KoHduUrypaums» cooepxmT KHOMKN ynpaBrneHnsa TekyLLen KoHdurypaumen.

O6nactb «HacTpoMKkn» CoOepXUT KHOMKN OTKPLITUS MEHIO YNpaBieHnsa napameTpoB TeKyLLen
KOHcpurypauuen.

O6nacTb «®annbl» COAEPXUT KHOMKM OTKPbITUSA MEHIO yNpaBneHus dannamu.

Ob6nacTtb «Cuctema» cooepXuT KHOMKU BbiBOAA UHOPMaLMM O Npubope 1 BbIKIIOYEHUS Npu-
6opa.
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3KpaH rnaBHOro MeHKo

MeHIo Hazsag,

KoHburypauya Dbannbl

CoxpaHunTb

OTMEHWTb N3MEHEHNA ApXUBbI
KoH$UrypaLpio

KoHdurypauymn

Hactpoitkn BcriomoraresibHele haisbl

O6Le HacTPorKK Mpodwnn
O6HoBsneHne MO

Noaxno4eHHbIE

ycTpoiicTea Perynatopbl

Jlorvyeckre KaHassi Modbus
ChcTema

rpynnei Ethernet WH$popmaums o npubope

MHeMocxemb! HacTtpoiikn poctyna BbikJlloyeHe npubopa

PucyHok 2.24

2.9.2. KHonka «BbikntoueHne npubopa» no3BonsieT NPon3BecTn 3akpbiTve BCcex dannoB 1 nNpo-
ueccoB nepeq oTkntodeHnem nutanna PMT 79. MNocne Haxatns Ha KHOMKy «BbikntodeHne npmubopa»
N yTBEPAUTENBHOIO OTBETA Ha 3anpoC CUCTEMbl Ha aKpaHe nosernseTca coobweHne «lMutaHne mMox-
HO OTKIMOYUTBY (CM. PUCYHOK 2.26). HecobniogeHne onvcaHHOW npoueaypbl MOXeT NPUBECTU K NoTe-
pe nocnegHux 3anucbiBaeMblX OaHHbIX (40 1 MUHYTbI) N UIBMEHEHUIA HECOXPAHEHHOW KOHUrypaumm.
Ecnu koHdurypauusa npnbopa nameHunach 3a Bpems oT nocnegHen 3arpysku npubopa, To npy Haxa-
TN KHOMKKN «BblkntoyeHne npubopa» GyaeT BbiIBEAEHO Npeaynpexaatolee MEeH0 C BO3MOXHOCTbIO
coxpaHeHus KoHdurypauum (CM. pucyHok 2.25).

KoHdurypaupa npubopa He
91) coxpaHeHa. CoxXpaHuTb
KOHpUrypaumto?

CoxpaHuTb He coxpaHATb

PucyHok 2.25

Bua akpaHa PMT 79 nocne HaxaTus KHONKU «BbiknoyeHne npubopa»

MATAHWNE MOXHO

OTKJIKOHUTb

PucyHok 2.26
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2.10. YnpaBneHue dannamu

2.10.1. B rnaBHOM MeHI0 npubopa B obnactn «dannbly nonb3oBaTefnb MMEET AOCTYN K ynpas-
nexHno harinamn, ucnonb3yetcs Ana obMeHa AaHHbIMM Mexay BHyTpeHHen namaTteto PMT 79 n
USB-chnaLll-HakonuTenem.

2.10.2. TpeboBaHus k BHelHeMy USB-dnaww-HakonuTento:

— MakcumanbHbin notpebnsaembii Tok — 100 MA. Hekotopble USB-cnaw-Hakonutenun 6onb-
woro obvema moryT He nogaepxusatecs PMT 79 (B TakoM criy4ae MOXHO MCMNOMb30BaTbh BHELLHWM
USB-xab ¢ 6nokom nutaHus). PekomeHgyeTtcs ncnonb3oBatb USB-gnaw-Hakonutenb o6bemMom He
6ornee 8 6.

— USB-dgnaw-Hakonutenb ZormkeH ObiTb oTdopmatmpoBaH anst Windows kak «FAT» wunu
«FAT32».

— Qannbl 0o0HOBREHMs, annbl KoHdUrypaumm, usobpaxeHns mHemocxem wu Modbus-
WabioHbI 4OMKHbI ObITb pacnonoXXeHbl B OCHOBHOWN Narnke (KOpHe gucka).

2.10.3. Bug obnactn «YnpaBneHue hainamm» nokasaH Ha pucyHke 2.27.

O6nacTtb «YnpaBneHue dannamm»

dannbli

ApXWnBbI

KoH$urypaumm

BcnomoratenbHble ¢aibl

ObHoBneHue NO

PucyHok 2.27

2.10.3.1. KHonka «ApXMUBbI» OTKPbIBAET MEHIO ynpaBneHus cannamm perncrpaumm «ApxuB-
Hble dannbi». YTo6bI aKCnopTMpoBaTh W/MNK yaanute annbl, crieqyeT BbINOMHUTL Criegyowime
waru:

— BblbpaTb hann(bl) ¢ AaHHLIMK perncTpauumn ua rpynnol;

— BblbpaTh (hannbl B gpyrux rpynnax (npm HeobxoaumocTun);

— 3KcnopTupoBaTtb BbibpaHHble doarnbl Ha USB-gnal-HakonuTens;

— w/vnu yganutb BblibpaHHble harnbl C AaHHBIMMN.

MeHio «ApxuBHbIe ¢hannbi» NPeacTaBneHo Ha pucyHke 2.28.
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MeHIo «ApxuBHble dhannbi»

‘ NpocmoTp apxuvsa

Bbi6op Bcex apxuBos

3KCMOpT BbIGpaHHbIX Gaiiios

Bbi6op HOBbIX 8pX1BOB |

‘ Bbi6op coxpaHeHHbIX apX1BoB

YnaneHve BbibpaHHbIx darines

Mpynna 1 ‘ Haxmure anA esibopa

Mpynna 2 ‘ Haxmure ana sbibopa

Mpynna 3 ‘ Haxmure gns seibopa

pynna 5 ‘ Haxmure ana ssibopa

Ipynna 4 ‘ Haxmure gns seibopa ‘

Tpynna 6 ‘ HaxmuTe ana ebibopa

PucyHok 2.28

2.10.3.2. MeHto «ApxmBHbIe hanrnbl» COOEPXKUT cneayoLlme KHOMKN:

KHonka «MpocMoTp apxuBa» OTKpbIBaeT MEHIO AN NPOCMOTPa apXmnBOB.

KHonka «Bbl6op BCcex apXMBOB» Npov3BOANT BbIGOp BCEX apXMBOB Ha AMCKE.

KHonka «BblGop HOBbLIX apxuBOB» NPOU3BOAUT BbIOOP apxvMBOB, HE 3KCMOPTUPOBAHHLIX HA
BHELLHWIA HOCUTENb.

KHonka «Bblbop coxpaHeHHbIX apXMBOB» MPOU3BOAUT BbIOOP apXMBOB, YCMELIHO CKOMMpOo-
BaHHbIX HA BHELUHWI HOCUTEMb ANSA NOBTOPHOIO KOMMPOBaHUS UMW yaaneHus.

KHonka «QKcnopT BblOpaHHbIX pannoB» IKCNOPTUPYET BblOpaHHble dhannbl C AaHHbIMU pe-
rmctpaumm Ha USB-gnaL-Hakonutens.

KHonka «YpaneHue BblOpaHHbIX danMnoB» Npou3BOANUT yaaneHue BblOpaHHbIX (PannoB C
OaHHbIMU perncTpaumu.

KHonka «HaxmuTe Aana BbliGopa» psaom ¢ sapnbikamu «pynna N» (rge N — Homep rpynnbl) —
ecnv nosnb3oBaTenb BKAYUIT perncTpaumio onpeaesieHHoOn rpynnbl fIOrMYecknx KaHanos (CM. n.
2.18.2 «[I'pynnbl - MNMapameTpbl perncrpauum»), Ha akpaHe «ApXuBHbIE dpannbl» PSOOM C SAPFbIKOM
HOMepa rpynnbl NOSBUTCA KHOMKa «Haxmute gns Boibopa». B 3aBMCMMOCTM OT TOro, perncrpaums
CKOJSbKMX Fpynn BKOYEeHa (B MPOLUSIOM UM HAcTOsIWEM), CTOMbKO KHOMOK «Haxmute anga sbibopa»
OyayT akTUBHbLIMMU.

2.10.3.3. lNpumep akcnopTa ABYyX apxmBHbIX dannos u3 pynnel 11 npuBegeH Ha pucyHke 2.29.

BctaBbTe USB-naw-Hakonutens 8 PMT 79.

— LWar 1: HaxxmMuTe Ha KHOMKY «HaxmuTe ansa Beibopa» psiaoM C SprblKOM O4HOW U3 rpynm.

— LWar 2: BbibepuTe NOCNEAHUA SNEMEHT U3 CNCKa apXBOB.

— LWar 3: BbibepuTe HECKOMNBKO AaT NOCPEACTBOM HaXaTusa Ha noAcBeYeHHble Ldpbl.

— LWar 4: HaxXmMuTe KHOMKY « KCNopT BblIbpaHHbIX hannosy» u JOXANTECH COOBLLEHNS 06 OKOH-

YyaHMM onepaumn dKcnopTa AaHHbIX Ha USB-dnaw-HakonuTensb.
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AkcnopT thannoB Ha USB-dnaw-Hakonutenb

APXMBHLIE d)al;l}'lbl Hazap 2 A Hasap, MpumeHnTL

3KCNopT BbIGpaHHbIX daiinos 2019.04.17 12:44:05 - 2019.04.17 13:44:40

YpaneHwe BbibpaHHEX dannos

O Haxmute anA seibopa

2019.04.17 13:44:40- 2019.04.17 13:45:09

Mpynna 1

lpynna 2 | Haxmute anA swibopa
Mpynna 3 | Haxmure anA Bbibopa
Mpynna 4 | Haxmure anA ebibopa
rpynna 5 | HaxmuTe ana eeibopa
Tpynna 6 | Haxmure anA ebibopa
lpynna 7 | Haxmute anA ewibopa
lpynna B | Haxmute anA eoibopa
fpynna 9 | Haxmure anA ebibopa
Mpynna 10 | Hammure anA swibopa j

Hazag, MprmeHnTL

Te BAPUAHT

< Anpenb 2019 »>

MpocmoTp apxuea

BbIbop BEEX apXUBOB

BbiGop HOBbIX apX1BOB

Bbifop COXpaHEHHbIX apXMBOB

‘ ’ SKcnopT BbibpaHHbIx ¢annos

YpaneHue seibpaqHelx Gafnnos

pynna 1 | [

Tpynna 2 | [9]

Mpynna 3 | [9]
Mpynna 4 | 1]
lpynna 5 | Hammmnte pans seibopa
Mpynna 6 | HaxmwTe and seibopa

PucyHok 2.29

2.10.3.4. lNMocne akcnopta tannoB Ha USB-dnaw-Hakonutene cos3gaeTcsa nanka ¢ MMeHEM
rmt79-<HOMEP> (rae HOMEP — ngeHTtudmkaumoHHbii Homep npubopa), kotopas BkroYaeT B cebs
nanky ¢ BblbpaHHbIMK harnamu.

2.10.3.5. YganeHue cannos ¢ PMT 79 aHanorn4yHo akcnopTy dhannos, pasHuua COCTOUT MnLLb
B TOM, YTO BMECTO KHOMKM «3IKCMOPT BblOpaHHbLIX (pannoB» B ware 4 (CM. pUCYHOK 2.29) HY>XXHO
HaXkaTb KHOMKy «YaaneHue BblbpaHHbIX hannosy.

2.10.3.6. MeHio «MpocmoTp apxmBa» NO3BOSISIET NPOCMATPMBATb COXPAHEHHbIE B apXMB LaH-
Hble (pyucyHok 2.30). B meHto nmeeTcsa crneayowmmn Habop KHOMOK:

— KHonka [1] — no3BonsieT BoiObpaTbh UHTEPBaN N5 LWKanbl BpeMeHu rpadumka;

— KHonka [2] — no3BonseT BbiOpaTb camoe no3gHee Bpems st oTobpaxeHus rpadmka;

— KHonka [<] — no3BonseT nepeknioynTbCsa Ha NpeablayLuyo rpynny;

— KHonka [>] — no3sonsieT nepeknioynMTbCsa Ha CreayoLLyto rpynny;

— KHonka [A] — no3BonsieT caBMHYThL LUKany BpeMeHu Ha 6onee paHHue 3HaveHus;

— KHonka [V] — no3sonsieT caByHYTb LUKany BpeMeHn Ha 6onee nosgHue 3HavyeHus.
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PucyHok 2.30

[na otobpaxxeHns apxmMBHbIX 3Ha4YeHU TpebyeTca [oXaaTbCA 3arpy3ku Bcero rpadmka, nocrne
4yero HaxaTb Ha rpaduk B MCKOMOM Touke. Ha akpaHe nosBuTCA uHAMkaTop BblbOpa BpemMeHu, a B
Tabnuue 6yayT oToOpaxXeHbl 3HAYEHNA KaHaroB AN COOTBETCTBYHOLLEN TOUKM.

2.10.4. MeHto «KoHcburypauumn»

MeHto «KoHdurypaumm» (Cm. pucyHok 2.27) no3BosAeT yaansTb, COXPaHATb U 3arpyKaTb KOH-
durypaumio npmubopa ¢ BHewHero amcka. [JoctynHa (yHKUMS BOCCTAHOBMNEHUSI KOHpurypaumm no
ymon4yaHuio. MeHo coaepXuT cneayolme KHOMKN:

KHonka «Bbl6op kKOHUrypauumn» oTkpbiBaeT MeHo «Bbl6op KOHdUrypaumum».

KHonka «CoxpaHeHue KOH(uUrypaumm Ha QUCK» OTKpPbIBAET MEHIO «YnpaBrneHue KOoHdwmry-
paumaMun» ¢ PyHKUMEN coxpaHeHust KoHurypaumm Ha USB-gnaw-HakonuTenb. B kavyecTBe coxpa-
HAeMon KoHdurypauum 6yaet ucnonb3oBaTbCs KOHUrypaums, BolbpaHHas B MeHi0 «Bblbop KOH-
curypaummn».

KHonka «3arpys3ka KoHdurypauum ¢ aucka» OTKpbiBaeT MeHH «YnpaBneHue KoHdurypa-
LUMAMMU» C PYHKUMEN 3arpy3ku KoHdurypauumn ¢ USB-gnaw-Hakonutens. 3arpyska KoHdurypaumm
npuBeaeT K nepesanunucu TekyLLen KoHpurypauum.

KHonka «YpaneHune KoHduUrypaumm ¢ gucka» OTKpbiBaeT MeHI0 «YnpaBrneHue KoHdurypa-
UMAMN» C (PYHKUMEN yaaneHnsa paHee CoxXxpaHeHHoN koHdurypaumm ¢ USB-dnaw-Hakonutens.

KHonka «BoccTtaHOBUTH KOH(UrypaLuio no yMmon4yaHuio» NpomM3BoauT nepesarpysky npnbo-
pa. B npouecce nocnegytowlen sarpysks dygoeTt npousBedeHo popmupoBaHue KoHdurypauum no
ymonyanuio. Tekylasa koHpurypaumsa 6yget nepesanuncaHa.

KHonka «YpanuTb BCe HACTPOMKU» NPou3BOaAUT nepesarpy3ky npubopa. B npouecce nocne-
AyloLen 3arpyskm byaet cosgaHa nycrtas koHdurypaums. Tekywasa KoHdurypauusa dyaet nepesanu-
caHa. lNycTtasa KoHdurypauusa He ByaeT cogepXaTtb AaHHbIX O NOAKMIOYEHHbIX Moaynsax. MNepea pabo-
TOM ¢ Nnpnbopom Heobxoaumo ByaeT BbINONHUTL NpoLeaypy OOHOBREHNS CMCKa YCTPOWCTB.

B npouecce paboTbl ¢ MeHo «KoHurypaumm» nponsBoanTcst Nnepexon B OTAENbHbIE MEHIO.

MeHro «BbiGop KoHcurypaumm» nossonseT ynpaBnsiTb CIMCKOM COXPaHEHHbIX B apXVBHOW
namaTu npmbopa KoHUrypaumsamMm n BbINONHATL NEPEKNOYEHNsT MeXay HMMKU. Bce onepaumm ¢ KOH-
durypaumnent BHe AaHHOro MeHo ByayT Npou3BOAUTCS C aKTUBHOWM (Tekyluen) koHdurypaumen. Nms
TeKyLlen KOHUrypaumm BelIBOAUTCA B HUXKHEN YacTu MeHIo. B neBor YacTtu MeHo HaxoamuTcs Crmncok
KOHpurypauun. MeHio cogepXuT cnegyroLwmi CNMcok napameTpoB N KHOMOK:

«+» — ocne HaxaTtus Ha 3Ty KHonKy 6yaeT co3gaHa HoBas KoHdurypaums. MakcumarnbHoe Ko-
NMYecTBO KOHpurypaumm B npmdope — 50 WTyK.

«-» — Mocrie HaxaTusa Ha 3Ty KHOMNKy OyaeTt yaaneHa BblbpaHHasa KoHdurypauus. YaaneHue ak-
TUBHOW KOHpUrypaumm sanpeLleHo.
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KHonka «BbiOpaTb KOHUrypaumo» yctaHaBnmBaeT BblOpaHHY0 KOHUrypaumio B KayecTBe
akTuBHoW. [Npnbop ByaeT nepesarpyxeH. [laHHasa KHornka oTobpaxaeTcsa TONbKO B Criyyae, ecnu Bbl-
OGpaHHasi KOHUrypauusa He akTMBHa.

MapameTp «HasBaHue» COOTBETCTBYET MMeHU dhanna KoHdurypauun. ameHeHre napameTpa
npvBegeT K U3MEHEHMIO UMEHN BblIOpaHHON KOHUrypaumm. MimeHa koHdurypauun B namstu npmnbo-
pa He JOMmKHbI coBnaaaThb.

MapameTp «CocTosiHUE» NMEET 3HaYeHUe «AKTUBHa» ANA akTUBHOW KOHduUrypauum n «He ak-
TMBHa» AN He akTMBHOW KOHpurypauuu.

MeHro «YnpaBneHue KoHdurypaumemn» no3BonsaeT BbINOMHATL Onepauumn ¢ KoHUrypaumsamm
Ha BHewHeM USB-dnaw-Hakonutene. lNepen 3arpy3kor MeHI0 MOSIBUTCS BCNIibiBaloLEe OKHO, WH-
dopmupytollee nonb3oBatenss 0 HeobxoammocTn nogknoveHns USB-cnaw-HakonuTens. [locne
NOOKITHOYEHUS B LIEHTPanbHOM YacTu MeHio Byaet otobpakeH cnucok koHdurypaumi Ha USB-dnaw-
Hakonutene. [nga Bblibopa KOHdUrypauum ns cnmcka HeobxogMMo HaxaTb Ha OAWH U3 3MEMEHTOB
cnucka. B npaBon HMXKHEN YacTu MEHI0O HaxoAMTCs Nnore BBoOAA MMeHW BblOpaHHOW KoHdurypauun. B
crny4yae coxpaHeHus1 KOHUrypaumm HeobxoamMMo HaxaTb Ha JaHHOe Mnofe 1 BBECTU MMS KOHUrypa-
UMK Ang coxpaHeHus. B ocTanbHbIX criydasix none HocuUT MHOPMAaTUBHLIN XapakTep. B 3aBucnmocTtun
OT TeKyLwen PyHKUMM MEHIO JOCTYNHa ogHa U3 CneayroLmnx KHOMOK:

KHonka «CoxpaHuTb» MPOM3BOOAMT COXpPaHEHME aKTUBHOW KOHdMrypauum nog BbliOpPaHHbIM
nmeHem Ha USB-dnaw-HakonuTens. Ecnn koHpurypaumns ¢ BblbpaHHbIM MMEHEM YXe CyLlecTByeT
Ha aucke, To oHa BygeT yaaneHa.

KHonka «3arpy3utb» nNpou3BOAUT 3arpy3ky BblOpaHHOM KoHdurypauun ¢ USB-dnsw-
HakonuTend. dann akTMBHOM KoHdurypaumn byget 3amelieH. Vims akTMBHOM KoHdMrypauum ocrta-
HEeTCS HEM3MEHHbIM.

KHonka «YmanuTb» npous3BoAuT yadaneHue BbiOpaHHOM koHdurypaumm Ha USB-dnsw-
Hakonutene.

2.10.5. MeHto «BcnomoraTernbHble hannbl»

MeHto «BcnomoraTtenbHble dhannbly NO3BOMSAET 3arpyXaTb BCoOMoratesbHble KOHUrypawumoH-
Hble dalnbl, COAEPXUT KHOMKN Ansi Bbl3oBa MeHw «LabnoHbl Modbus», «WM3o06paxeHnss MHeMo-
cxem» n «XKypHany».

MeHio «Lla6bnoHbl Modbus» (cm. pucyHok 2.31) no3sondet hopmmpoBaTh, yoandrb, coxpa-
HATb M 3arpyxaTb wabnoHsl Modbus. MeHo cogepXxuTt crneaytoLmne KHOMKK:

KHonka «CdchopmupoBaTtb WabGnoH» OTKpbiBaeT MeHo «PopmMupoBaHue wabrnoHa» C BO3-
MOXXHOCTbIO BblbOpa MMeHn WwabrnoHa, nopta Modbus, 1 oTobpaxkeHneM umeHu wabnoHa. B HmkHen
4yacTu MeHo OydeT BbiBEOEH CNUCOK CHOPMUPOBAHHLIX paHee wabnoHoB. HaxaTtne Ha kHonky «Co-
34aTb» NpUBEAET K CO34aHMI0 HOBOrO WabnoHa ¢ yCTaHOBMEHHbIMU NapaMeTpamu.

KHonka «3arpy3uTb LWAbGnoH» OTKPbIBAET MEHI0 «3arpy3ka wWwabnoHa» C BO3MOXHOCTbIO Bbl-
6opa nmeHn wabnoHa, nopta Modbus, n oTobpakeHnem nmeHn wabnoHa. B HMXKHEN YaCcTU MEHHO
OyneT BbiBeEH CNUCOK CHOPMUPOBAHHLIX paHee LWabnoHoB. HaxaTne Ha KHOMKY «3arpy3uTb» Npu-
BeJeT K MPUCBOEHMIO MapamMeTpoB 13 BbIbpaHHOro wabnoHa yctaHoBneHHoMY kaHany MODBUS.

KHonka «YaanuTb WwWabnoH» OTKpbLIBAeT MeHO «YaaneHue wabnoHa» ¢ 0TOOpaXeHnem nve-
HW wabnoHa. B HwxHen yactn meHo GyaeT BbiBeOEH CNMCOK CPOPMUMPOBAHHbIX paHee LWabrnoHoB.
HaxxaTue Ha KHOMKy «YaanuTb» NpUBeAET K yaaneHuto BoibpaHHoro wabnoHa.

KHonka «3arpy3uTb WabnoH ¢ AuMcKa» OTKpbiBaeT MEHI0 «3arpy3ka wabnoHa ¢ gucka» C
BO3MOXHOCTbIO Bblbopa wabnoHa Ha USB-dnaw-HakonuTene. HaxaTtne Ha KHOMKy «3arpys3uTb»
npvBeeT K 3arpy3ke ganna wabnoHa ¢ USB-cnaw-Hakonutensa B apxuBHyto namsate PMT 79.

KHonka «CoxpaHuTb WabnoH ¢ AucKa» OTKpbIBaeT MeH0 «3arpy3ka wwabrnoHa ¢ aucka» C
BO3MOXHOCTbIO Bblbopa coxpaHsemoro wabnoHa n3 apxmsHon namsatu PMT 79. Haxatue Ha KHOMNKy
«CoxpaHuTb» NpuBedeT K coxpaHeHuto hanna wabnoHa ¢ apxvBHOW namsaTu npubopa Ha USB-
GnaLl-HakonuTenb.
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MeHro «LLlabnoHbl Modbus»

LLIabnoHbl Modbus Hazag,

‘ CdopmypoBaTh LWabnoH |

3arpysuTb WabnoH

Ypanutb wabnoH

‘ 3arpysutb WabnoH ¢ arcka |
‘ COXPaHWTL LLABOH Ha AMCK |

PucyHok 2.31

MeHio «M306paxkeHnss MHeMOCXeM» NO3BONSET COXPaHATb, 3arpyxaTb, yaansaTb nsobpaxe-
HUS MHEMOCXeM, ucnosnb3yemble Ans opMUpPoBaHUA MHEMOCXEM. [Ans COXpaHeHWs 1 3arpysku Tpe-
OyeTca noaknoyMTb BHewHu USB-cnaw-HakonuTtenb. [Onsa 3arpysku Ha npubop m3obpaxeHun c
USB-cnaw-HakonuTensa TpebyeTcs NonoXuTb MX B KOpHEBOW katanor ¢ USB-cgnaw-HakonuTens.
MopoepxmBatoTCsl M300paXKeHNs C paspeLLeHnsIMA «.pNg», «.jpeg», «.bmp». PekomeHayeTcs 3arpy-
XaTb n3obpaxeHuns ¢ paspelueHnem 800x533 nukcenen.

MeHio «XKypHan» no3BongeTt npocmMaTpuBaTb U COXpaHAaTb Ha USB-(nalw-HakonuTenb XXypHan
cobbiTn 1 owmnbok npubopa. B ueHTpanbHOM 4YacT MeH OToOpaXaeTcs OTCOPTUPOBAHHBLIA MO
BPEMEHM CMUCOK COBbITUI 1 OWMOOK. MeHI0 cogepXnT criegytolme napaMmeTpbl U KHOMKK:

KHonka «CoxpaHUTb Ha AUCK» MPOM3BOAMT KOMMpoBaHWE Bcero XypHana Ha USB-cnaw-
Hakonutenb. Pannbl XypHana mMoryT 6biTb OTKPbITbI B TEKCTOBOM pegakTtope Ha K.

MapameTp «®UnNbTP COObLITUAY NO3BONSIET BbINONHUTL UNLTPALNIO COBLITUIA U OLLIMOOK Mo
NPUOPUTETY U MOXKET NPMHMMATL 3HaYEHUS «OoTobpaXxaTb BCE» U «OTOOpaXKaTb OCHOBHbLIEY.

2.10.6. MeHo «O6HoBneHue MNO» no3BonseT nonb3oBaTento 0OHOBUTL BCTPOEHHOE B Npmnbop
nporpaMmmHoe obecneveHue. [1na BbINONHEHMSA 3TON onepauuu:
— 3arpysunte akTyanbHyl BEepCcuio nporpammbl C calTa www.elemer.ru U CKonupymnte ee Ha
USB-gnawl-HakonuTenb B KOPHEBOW KaTarsor,;
— nogknoynTte USB-naw-HakonuTtens K PMT 79 u 3anyctute npouecc HaxaTuem Ha KHOMKY
«O6HoBneHune MNMO» (cM. pucyHkn 2.32 n 2.33).
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MeHro «ObHoBneHue MNMNO»

Mownck $painsioB o6HOBIEHUS Hasap Mowck ¢dainioB 06HOBNEHUS Hasap

Ha ancke HainpeH dain o6HOBNEHWUA. Ha oucke HailaeHbl daiinbl o6HOBNEHWA.
TekyLan sepcnAa NO: 0.0.0.0D Tekyuwian sepcunA MNO: 0,0.0.0D

Bepcua MO Ha Ancke: 1.0.0.1 BepcuA MO Ha aycke: 1,0.0.1

| O6HoBWTL ‘

O6HOBWTL

ELEMER-RMT79_ver1.0.0.0.hex

ELEMER-RMT79_ver1.0.0.1.hex

PucyHok 2.32 PucyHok 2.33

2.10.6.1. Pabora B pexnme «ObHoBneHue MNOx»:

He oTkntovanTe PMT 79 oT ceTn n He nsenekante USB-dnaw-HakonuTtens 3 USB-nopTta

npubopa 00 OKOHYaHWS KOMMPOBaHUS;

— 0bOHOBRNEeHMeE OOMKHO ObITb NPOM3BEAEHO A0 KOHLA, Nonb3oBaTens Oyaet MHopMmmnpoBaThb-
Cs1 0 X0ofe npouecca B Te4eHne 0bHOBNEHNS;

— dpannbl 0OHOBNEHMS AOMKHbI pacrnonaratbCa B OCHOBHOM KaTasnore (KopHe gucka);

— npouecc o6HoBneHMs MO MoXeT 3aHATb OKOMNO 5 MUH.

TpeboBaHusa kK USB-dnaw-Hakonutento npueedersl B n. 2.10 «YnpasneHne dannamm».

2.11. UHdbopmauus o npubope

2.11.1. MeHo «H¢popmauumsa o npnbope» cooepXUT OCHOBHbIE AaHHbIE O NpUbope:

— Twn npubopa.

— 3aBoackon HOMep.

— Bepcua NO.

— [Hata c6opku IMO.

— Bepcus agpa OC.

— [Mpoueccop.

— MNamarte O3Y.

— lMamatb — obwmit 06bEM JOCTYNHOW NaMATU 451 apXUBOB U TUM PannoBOW CUCTEMBI.

— CBoboaHasi naMsTb — OCTaBLUMCS Ha JaHHbIN MOMEHT 06bem CBOOOAHOM NaMATU ANS apXMBOB.
— Bpewms paboTbl — Bpems paboTbl npnbopa ¢ MOMeEHTa npeabiayLLen 3arpyskm KoHUrypawmm.
— MD5 ucn. ¢harina — KOHTpOorbHas cymmMa UCNonHUTEnNbLHoro cganna no anroputmy MDS.

— KoHdurypaumst o6opygnoBaHus (Tunbl Mogynemn, yCTaHOBIEHHbIX B KaXabl CroT).

— MAC apgpec.

— IP agpec.

— Macka nogcetn.

— LUnto3 no ymonyaxuio.

OKpaH ¢ nHopmaumen o npubope npeactaBneH Ha pucyHkax 2.34, 2.35.
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MeHio «MHcpopmaumsa o npuboper»

MHdbopmaLma o npubope Hasan NHdopmalma o npnbope Hasap,

KoHdurypauna obopynoBaHunA o

NHbopmaumna
Tun npubopa: PMT 79

Chot A: Moaynb pene

CnoT B: Mogysb AMCKPETHBIX BXOA0E
3aBoAcKoi HOMEp: 0000
Cnot C: Mogynb HacToTomepa
Bepcna NO: 1.1.0.8
CnoT D: Mogy/ib TOKOBbIX BbIXOA0B
fara cbopkn NO: 05/02/20
Cnot E: Moayne AL

Bepcua Agpa OC: 4.14.79-ti-rt-r84.1 —
Cnot G Mogynb ALM
Mpoueccop: AM33XX 800 MLy,
Namate O3Y: 508 MB HacTpoiiku Ethernet

NamATe: 3039 M6 (Fuseblk) INT MAC agpec: 90:E2:02:4E:85.C3

CsobopHan namaATe, 3037 M6 IP-appec: 192.168.0.3

BpemA paBoTsl 13 muH Macka noaceTt: 255,255.255.0

a3 no YMOSTHaHHIO: *

” Cncok oBHapyXeHHbIX npobnem ‘ T

PucyHok 2.34 PucyHok 2.35

MD5 ven. paifna; ACD21862BF267BBC8774BED04D23C003

2.11.2. KHonka «Cnucok obHapyXeHHbIX Npo6rem» OTKPbIBAET MEHI0, coaepKallee CrnMCcoK
owmnboK B kKOHpurypaumm npubopa (cM. pucyHok 2.36). Mpn BbIGope ogHOro u3 anemeHTa cnmcka oy-
AeT BbiBe[leHa KpaTkas pekoMeHaaums no ycTpaHeHuto BbibpaHHon npobnemei.

MeHo «CnMcok oGHapyXeHHbIX npobnem»
Cnrcok obHapyYXeHHbIX Npobaem Ha3an

B cnot C:1 nogKAo4eHo YCTPONCTEO,
He COOTBETCTBYIOLLLEE TeKyLLeN KoHpUrypaLyn!

B cnoT C:2 nogK/o4eHo YCTPONCTBO,
PeKOMeHﬂ,aLWlﬂ He COOTBETCTBYIOLLLEE TeKyLLeN KoHpUrypaLyn!

B cnot C:3 noaKo4eHo YCTPoCTBO,
Q He cooTBETCTRVIOLLEE TEKYLLEN KOHPUIypaLyn!
QBHOBWTE CMVICOK YCTPOWCTB.

B cnoT C:4 NogK/1t0HeH0 yCTPoCTBO,
He COOTBETCTBYIOLLLEE TeKyLLeN KoHUrypaLyn!

B cnoT C:5 NogK/1teHeHo ycTpocTBo,
He COOTBETCTBYIOLLLEE TeKyLLEeN KoHpUrypaLyn!

B cnoT C:6 NogK/1l04eH0 YCTPOCTBO,
He COOTBETCTBYIOLLLEE TeKyLLEeN KoHpUrypaLyn!

PucyHok 2.36

2.11.3. KHonka «lMpoBepka BCTPOEHHbIX YCTPOUCTB» OTKPbIBAET MEHIO, coAepKaLlee CrnmcoK
BCEX KaHaroB BCTPOEHHbIX YCTPOUCTB (CM. pucyHok 2.37). [Inda BbIXOOHbIX ANCKPETHbIX KaHanoB Ao-
CTYNHbI KHOMKW A1 U3MEHEHNA COCTOSIHUA perie: KHOMKa Haxata — pefie Ha COOTBETCTBYIOLLEM Ka-
Hane BKIOYEHO, KHOMKAa omKaTa — BbIKNOYEHO. Mpyn OTKpbITUM SaHHOMO MEHIO forMka pacyeTa Bbl-
XOOHbIX 3HAYEHUN BLIKMNIOYAETCH, NONb3oBaTenb caM 3a4aéT B PYYHOM pexumMe 3HavyeHus pene u To-
KOBbIX BbIXOJOB NMOCPEACTBOM KHOMOK. [Mocne 3akpbITUs MEHIO pacyeT BbIXOAHbLIX 3HAYEHUN perne u
TOKOBbIX BbIXOO40B BO30OHOBNSAETCA. [Jna KaX4oro BXO4HOrO BCTPOEHHOrO KaHana otobpaxaetcs Te-
Kyliee namepeHHoe 3HadeHue. [JocTyn K AaHHOMY MEHI0 MOXET ObITb HACTPOEH B MEHIO yNpaBreHus
aoctynom. MeHio cogepXut kHonku gnga npoeepkn USB 1 nocnegoBaTenbHbIX MOPTOB.



MeHio «[TpoBepka BCTPOEHHbIX YCTPONUCTB»

MpoBepKa BCTPOEHHbIX YCTPOMCTB Hasaa

Mogynb pene Ai1l
1 2 3 4 = 6 7 8

Mogynb AMCKPETHBIX BXOA0B B! 1
1 2 3 4 = 6 7 8 9 10 11 12
(1] 0 0 (1] 0 0 (1] 0 0 (1] 0 0

Mopynb 4actotomepa C:1
1 2 3 4 —
0,00000 0,00000 0,00000 0,00000

Mopynb TOKoBbIX BbIX0A0B D:1
1 2 3 4

o | [ o | Lo | [ o]

Mogynb AL E:1 Moaynb ALIN E:2 Mogynb ALN E:3
-19,16906 -19,13367 -19,23499

PucyHok 2.37

2.11.4. KHornka «lMpoBepka 3KkpaHa» OTKPbIBAET MEHI C PYHKUMAMN ONOKMPOBKN 3KpaHa Ans
OYUCTKM M 3aNMBKU SKpaHa AN4 NPOBEPKN MaTpULbl AUcnnes.

2.11.5. KHornka «CepBuUCHbIe (hyHKUMMU» OTKPbIBAET MEHI BBOAA MapoNis Afs BbINOSIHEHUS
CEPBUCHBIX paboT.

2.12. KoHdourypauus PMT 79

2.12.1. Obnactb «HacTponkn» coaepXuUT KHOMKM Ansl Bbl30BAa OCHOBHLIX MEHIO Ansi KOHUrypa-
umn PMT 79, KoTopble NO3BOMSIOT MOMb30BaTENO HACTPOUTL BCE JIOMMYECKME KaHanbl, rpynnbl, BXo4bl
npubopa Ans n3mepeHns 1 Bbixogbl Anst 06paboTkm 1 perynnuposaHusi.

2.12.2. [Ana npegoTBpalleHns Cryv4amHoro Unmu HecaHKLUMOHMPOBAHHOIO M3MEHEHUS HACTPOeEK
npnbopa nonb3oBaTenb MOXET YCTaHOBUTbL Naposfb AoCTyna. Ecnu nonb3oBaTens yCTaHOBUIT Takon
naponb (cMm. n. 2.24 «HacTponku goctynay), To, Npexae YeM nepenTn K cnegyowemMy YpoBHIO MEHIO,
emy ByaeT npeanoXxeHo BBECTM Naposib B COOTBETCTBYOLLEE Mosie (CM. pUCyHok 2.38).

2.12.3. Haxatne Ha none «[laponb» BbIBOAUT Ha 3KpaH TEKCTOBYK KraBuaTypy, MO3BOMSs
nonb3oBaTero BBECTU naponb. [1pn BBoge Napors Bce BBOAUMbIE CUMBOSIbI 3aMEHSAIOTCA Ha TOYKMU.

Ouanor BBoaa napons AocTtyna

@ BseauTe naponb: @ Beepaure naposib:

Nonb3oBatenb M1 AgMUHUCTpaTOp
Maponb

Maponb

OTmeHa OTmeHa

PucyHok 2.38

2.12.4. Tlocne HaxaTusa KHOMoK B obrnactn «HacTporku» 1 KOPPEKTHOro BBOAA Mapons (ecnu
BKIMIOYEHA 3awmTa 4octyna), 6yaeT OTKpbITO MEHIO C HacTporkamu npubopa.

2.12.5. [ina Bo3BpaTta B rMaBHOE MEHIO cnefyeTt HaxaTb KHOrMKy «Hasag», pacnonioXeHHy B
npaBoOM BepxHEM Yriy akpaHa. B cBfA3M ¢ TeM, 4TO npouecc KOHUrypnpoBaHus NpoUCXoanT B pe-
anbHOM BpPEMEHU, BCE U3MEHEHMUS OO0IKHbI ObITb NOATBEPXKAEHLI Nepen UX coxpaHeHuem. [Ons co-
XpaHeHusa TpebyeTcs HaxaTb KHOMKY «COXpaHUTb KOHUrypaumoy.

36



2.12.6. B cnyyae c6os nuTaHnsa unu BblkoueHusa npubopa 6e3 coxpaHeHns N3MeHEHWI, Heco-
XpaHeHHbIe HacTponku npubopa 6yayT yTepsHol, n B PMT 79 6ygeT BoccTaHOBMEHa NocnegHss co-
XpaHeHHas KoHdurypaums.

O6nactu KoHndurypaumsa n Hactponkm

KoHdurypaupma

M. 2.13 ee— CoxpaHuTs OTMEHWTb M3MEHEHNA | ‘———r1. 2.14
KoH$Urypaumio

HacTpoiku
n. 2.15 e— O6Le HacTpoMKK Npodurnn — . 2.20
M. 2.16 e— MopknIoteHHbIe PerynaTtopsl — . 2.2

yCTponcTBa

N. 2.17 e— Jlorn4eckne KaHanbl Modbus —— . 2.22
n. 2.18 e—— Mpynnbi Ethernet —— 1. 2.23
n. 2.19 e——— MHemocxembl HacTpoikun goctyna — . 2.24

PucyHok 2.39

2.13. CoxpaHuUTb KOHdUrypauuto

Mpun HaxaTum Ha kKHoMKy «CoxpaHuUTb KOH(Urypauuio» 3anyckaeTcs NpoLecCc COXpaHEeHUs
TeKyLen koHdurypaumm. MNMpu BbINOMHEHMN ONepaLmmn COXPaAHEHNS 3aMpeLLEHO BbIKIMOYEHNE NMUTAHUSA
npmnbopa. MNMocne BHECEHNSI UBMEHEHUI B TEKYLLYIO KOHCpUrypaumio faHHast KHornka OyaeT noaceeve-
Ha opaHXeBbIM LBETOM.

BHumaHue!!! Ecnu usmeHeHusi He 6ydym coxpaHeHbI, mo fnpu nepe3azpy3ke npubopa oHuU
6ydym ymepsiHbl.

BHOCMMbIE NONb3oBaTENEM U3MEHEHWsI MapamMeTpoB NpuMbopa HOCAT BPEMEHHbIA XapakTep u
He 3anucbiBalOTCS B NOCTOSAHHYO NaMsTb Npubopa, noka He 6yaeT Npon3BefeHO COXpaHEeHNe KOHpU-
rypaumm.

2.14. OTMEHUTb U3MEHEeHUs1 KOH(Urypauum

Mpn HaxxaTum Ha KHOMKY «OTMEHUTb M3MEHEHMUs» 3aryckaeTcs MPOLECcC 3arpysku npenblay-
e CoXpaHeHHON KoHgurypaummn. Mpu BbINOMHEHWM onepauun 3arpysku 3anpeLUeHo BbIKMHYeHne
nuTaHus npubopa. Mocne BHECEHUS U3MEHEHWUI B TEKYLLYIO KOHMUrypauuio gaHHas KHomnka Gyaet
noAcBeYeHa OpaHXeBbIM LIBETOM.
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2.15. OCHOBHbI€ HAaCTPOWNKMU

MeHto OCHOBHbIE HaCTpPOWKM

MoakntoveHHble YCTPOUCTBa
Jlornyeckme kaHanbl
pynnbl

MHeMocxeMmbl

Mpocounu

PerynaTopbl

Modbus

Hactpowkn Ethernet
HacTtpownkn goctyna

2.15.1. MeHI0 OCHOBHbIX HacCTpOeK MO3BOMsIET BblbpaTb MONb3oOBATENIbCKME YCTAHOBKU AWC-
nnes, cTapToBYIO 3KpaHHyo hopMy, NapameTpbl MpoCcMOoTpa.

2.15.2. NapameTpbl MeHO «OCHOBHbIE€ HACTPOUKMUY:

Bnok napameTpoB «O6wee» — napameTpbl 4aHHOW rPynnbl NO3BOSIAIOT M3MEHUTb CMOCOObI
oTobpaxeHus, gaTty u Bpemsi npubopa. bnok BkntoyaeT B cebsi cneayowme napameTpbi:

«[aTa n Bpemsi» — no3BonsieT Nosb30BaTeN0 YCTaHOBUTL TEKyLLME AaTy U BPEMS;
«Modbus peructpbi» — No3BonseT 3aaatb popmaT oTobpaxeHus Modbus permctpos. [o-
CTYMHbl BapuaHTbl: «OECATUYHbIE», «LIeCTHaguaTepuyHbie». 3HayeHne Mno YMOMYaHUIO:
«LIecTHaguaTepUYHbIey.

«BcnnbiBalowee MeHIO» — NO3BONSAET 3aAaTb NOMNOXEHNEe NaHenu HaBurauum Ha OCHOBHOM
MEHIO M HA MEHI0O MPOCMOTPa apXuBOB. [JOCTYNHbI BapuaHTbl: «CHU3Y», «cneBa». 3HadeHne
Mo YMOJYaHUIO: «CHU3Y».

«AKTUBHbIe Buabl 0OTOOpaXxeHUsA» — NO3BONSIET 3a4aTb CMMCOK BUAOB ANS NEPEKTOYEHUS
B OCHOBHOM MeHH0. 1o kpaliHe mepe oanH BUA OTOOpaXkeHust AomkeH ObITb Bceraa akTUBEH.
[locTynHO ynpaBneHne BuaamMu OTOOpaKeHUs: «rpadoukmny, «rpynmnbl», «CTPeriovHble MHOW-
KaTopbl», «TMCTOrPaMMbI», «3HAYEHUSI».

Bnok napameTpoB «Aucnnen»:

«5IpKOCTb» — napameTp MO3BOMsieT MOMb30BaTEN0 YCTAaHOBUTb ypoBeHb noacseTkn XKK-
aKkpaHa. [loctynHble ypoBHU: 20 % (MuHUMYM), 40 %, 60 %, 80 %, 100 % (makcumym). 3Ha-
yeHue no ymonyanuto: 100 %.

Bnok napametpoB «XKaywmn pexmm» —napameTpbl 4aHHOW rPynnbl NO3BOMAAT CHU3UTb Ap-
KOCTb 3KpaHa, ecrnv Nofnb30BaTeNb He Kacancsa CEHCOPHOro akpaHa B TeYeHue 3a4aHHoro BpemMeHun. B
3TO0T BM0OK BXOOAT cnegytowine napameTpsbl:

«PeXxum» — napameTp MOXET NPUHUMATL cnegyowme 3HaYeHus:

—  «BbIKMIOYEH» — OMNUUA OTKIHOYAET XOYLLMIA PEXMM, SAPKOCTb 3KpaHa B 3TOM Clyyae onpe-
aenseTcs napameTpom «SApKocTb» Gnoka napameTpoB «[ucnnen» (3Ha4yeHwe no ymon-
YaHuto);

— «1 MUH», «5 MUH», «10 MUH», «30 MUH».

«SApKOCTb» — MapameTp CKpbIT, NpW 3HAYEHUN «KOYLWINA PEXMM» PaBHbIM «BbIKITIOYEHY, B

apyrnx pexmmax («1 MuH», «5 MuH», «10 MUH», «30 MWH») 3TOT NapameTp BUAEH Ha

3KpaHe, W nonb3oBaTerflb MOXeT U3MEHUTb YpPoBeHb ApKOocTM XKK-akpaHa nocne ncrevyeHuns

BPEMEHU, YCTAaHOBNEHHOro napameTpom «Pexum». Bo3moxHble BapuaHTbl: 20 %, 40 %, 60

%. 3HayeHue no ymonyaumio: 20 %.

Bnok napametpoB «CTapTOBbI 3KpaH» MO3BOMSET NOMNb30BATEN YCTAHOBUTL 3KPAHHYHO
dopmy, oTobpaxaemyto Ha akpaHe npwu BkntovueHun PMT 79. Brnok BkntovaeT B cebsa crneayowmne na-
pameTpbl:
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«Fpynna» — onpegenser rpynny, otobpaxaemyto npu BKNoYeHun npnbopa. Ecnu sHaveHne
napameTpa «Bua» paBHo «[pynnbl», napameTp «[pynna» BblbupaeT nepsyto M3 NATU cne-
AyoLWmnx rpynn, otobpaxaemblx Ha akpaHe (B pexume «[pynnbi» B OAHOM OKHe oToOpaxa-
eTtca 5 rpynn). Hanpumep, korga nonb3oBaTternb ycTaHaBnuBaeT napameTp «[pynnay, pas-
Hbim «[pynna 8», Ha akpaHe ByaoyT oTobpaxaTbCA criegylowmne rpynnbel (CrieBa Hanpaeo):
pynna 8 — Npynna 9 — pynna 10 — pynna 11 — pynna 12. 3Ha4yeHne no yMon4aHuio:
Mpynna 1.

«Bua» — nonb3oBaTenb MOXET BblIbpaTh BUA NpeacTaBneHns gaHHbIX oTobpaxaemMon rpyn-
nbl (cM. NnapameTp: 'pynna). Bo3amMoxHble BapuaHTbl - CM. M. 2.7.4 «[laHenu gaHHbIX» 1 n.
2.18 «[pynnbl». 3Ha4yeHne No yMonyaHuio: «rpadmkm».

Bnok napameTpoB «CMeHa 3KpaHHbIX hOopM» MO3BONSET MOMNb30BATENO HACTPOUTL aBTO-
MaTUYEeCKyto CMeHy aKpaHHbIX hopm. Brnok BkrtoyaeT B cebs cnegytowime napameTpbl:

«CMeHa» — napameTp MOXeT NPUHMMAaTh creayoLlme 3Ha4YeHNS:

— «BbIKNIOYEHA» — 3afaHHasa akpaHHas opma He MeHsieTcsa. B atom pexume gpyrve na-
pamMeTpbl B 6510Ke HE aKTUBHbI (3HAYEHME MO YMOJSTHAHUIO);

— «PEeXMMOB» — OMUMSA NO3BONSET MOMb30BATENO aBTOMATUYECKN U3MEHATb PEXUM OTO6-
paxeHus;

— «Tpynn» — OnNuusi NO3BOMSIET MONb30BaTEN0 aBTOMATUYECKU U3MEHATb OTobpaxaemble
rpynnebl;

— «no cnucky» (cMm n. 2.15.3).

«3anyck» — napamMeTp MOXeT NPMHUMaTb CneayrLine 3HadeHus:

— «MNO BPEMEHW» — CMEHa 3KpaHHbIX POpM 4Yepe3 PUKCUPOBaHHbIE MHTEPBarnbl BPEMEHU
(3HayeHne No ymonyaHuio);

— «W3 NOr. KaHana» — N3MEeHEHUs NMPOUCXOAAT B COOTBETCTBMM CO 3HAYeHWeM BbIGpaHHOro
nornyeckoro kaHana. Ecnv 3HayeHve B 3TOM KaHane coctaBnsieT MmeHee 1 - oTobpaxaeT-
€S 9KpaH HoMep 1, ecnu 3HaYeHe JaHHOro napameTpa paBHo unu 6onee 1, HO MeHee 2 -
oToOpaxaeTcsa 3KpaH HOMep 2, U Tak ganee. lNocnegHnin M3 Ha3HaAYeHHbLIX SKPaHOB He
nmeeT BEpXHero npeaena.

«MpoaoMmKUTENbHOCTLY — NapaMeTp SBNSAETCS BMAMMBIM B COCTOSIHUSIX «CMeHa pexu-

mMoB» 1 «CMmeHa rpynn» 1 nNpu 3anycke «no BpemeHun». MNpoaomKnTenbHOCTb 3a4aeTcs B ce-

KyHOAX A8 KaK4ow akpaHHom popmbl. AmanasoH: (1 ¢...23 4 59 muH 59 ¢). 3HadeHue no

ymondanuto: 10 c.

«UcTouyHMK» — napameTp sBnsetca BuauMbiM Ans «CMeHbl pexxmmMoB», «CMeHbl rpynny,

Ans pexuma «3anyck = u3 nor. kaHanay. lNonb3oBaTenb MOXeT BbIOpaTb NOrMYECKUA KaHan

N3 cnucka, 3HaYeHne KOToporo ByaeT onpenenatb HOMep OoTobpakaeMoro aKkpaHa. 3Hade-

HWe no ymonyanuto: Her.

«Tanm-ayT» — napameTp 3ag4aéT NPOMEXYTOK BPEMEHM OT BKNOYEeHUS npubopa unu name-

HEHUS 3KPaHHON hOPMbI BPYYHYHO 40 NEPBOW aBTOMATUYECKOM CMeHbI 3KpaHa. [Quana3soH: (1

C...23 4 59 MuH 59 c). 3HayeHne no ymonyaHuio: 10 c.

«HacTtpownka cnucka» — KHOMNKa B1aHa, korga napameTp «CMeHa» = «no CrUCKY».

Bnok napameTpoB «YaaneHHoe BbIKIKOYEHME» NO3BOSISIET YCTAHOBUTbL aBTOMaTUYECKOE OT-
kntodeHne PMT 79. MNMapameTpbl 3T0ro 6510Kka BkAo4vatoT B cebs:

«Pexunm» — BKNoYaeT U BbIKMoYaeT OTKIIYEHMUE CUrHanom oT NIOrMYeckoro kaHana,

— «BbIKITIOYEHO» — yAaneHHoe BbIKIIYEeHNe OTKMIYEHO (3HaYeHMe NO YMOYaHuio);

— «W3 NOor. KaHana» — yaaneHHoe BbIKITYEeHWE BKITIOYEHO.

«McToYHUMK» — NapameTp No3BONsET BbIOpaTb JTOMMYECKUIN KaHan, KOTopbI ByaeT SBNATbLCS
MCTOYHUKOM [ANA YAAneHHOro BbIKMOYEHUs; npouedypa OTKNoYeHUs OyaeT HavmHaTbcs
Kaxabl pas, korga curHan BblbpaHHOro kaHana byaet M3MeHATbCA OT 3HaYEHUA «MeHbLUe
nnu pasHo 0» 40 3HayeHusa «bonblie 0». 3HaYeHe No YMOMYaHUIo: HeT.
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— «3apepXxKa» — yCTaHaBNMBAET NPOAOCIKUTENBbHOCTb NPOMEXYTKa BPEMEHMU, KOTOPOE AOSXK-
HO NPOWTK 40 Toro, kak PMT 79 6yaeT BbIKNHOYEH; NpU 3TOM npoueaypa BbIKNYeHnsa byaeT
OCTaHOBIIEHA, eCNKN B TEYEHNE 3TOr0 BPEMEHMU:

— 3Hau4eHue NorMyecKkoro KaHana, onpeaeneHHoro Kak « AICTo4HmKy, ymeHbLwntcsa go 0;
— nonb3oBaTeflb HAXXMET KHOMKY OTMEHbI Ha 3KpaHe.
Onanason: (1 c...23 4 59 muH 59 c). 3HayeHue no ymonyanumio: 10 c.

2.15.3. NapameTp «CmeHa: No CNUCKy»

lMocne HaxaTus Ha KHOMKY «MO CMMCKY» Nonb3oBaTenb BXOAUT B MeH «Hactponka cnucka»
(cm. n. 2.15.4), nossongwoLlee cosgaBaTb OT 1-oi 00 50-TN aKpaHHBIX (OPM.

CTtpenku, Haxogsawmecs B NpaBOM BEPXHEM Yriy 9KpaHa, MO3BONAT NOMb30BaTEN0 NEPENTH K
HacCTpoWke cneayoLlero akpaHa. Haxartne Ha CpefHIo KHOMKY no3sonsieT cpasy BblibpaTb COOTBET-
CTBYIOLLYIO SKpaHHY0 hopmy.

2.15.4. NapameTpbl MeHIo «HacTpomnka cnucka»

«Bua» — napameTp no3sonsieT nNonb3oBaTento BbibpaTte npeacTaBneHve AaHHbIX oTobpaxae-
MoK rpynnbl (CM. napameTp «Ipynnax). Bo3amMoXHble BapuaHTbl - CM. M. 2.7.4 «lMaHenb JaHHbIX» U .
2.18 «[pynnbl». 3Ha4YeHne No yMon4aHuio: «rpadomkmny.

«pynna» — no3sonseT nonb3oBaTento BbibpaTb rpynny, otobpaxaemyio nepson. Ecnu Bbl-
6paH pexum «[pynnbi», napameTp «Ipynna» BblbMpaeT NnepByo U3 NATK cnegyrowmx rpynn, otobpa-
XXaeMblX Ha akpaHe (B pexume «[pynnbi» B 0QHOM OKHe oTobpaxaeTcs 5 rpynn). Hanpumep, korga
nonb3oBaTtenb ycTaHaBnmBaeT napameTp «Ipynnay, paBHbiM «[pynna 8», Ha akpaHe ByayT oTobpa-
XaTbCs cnegyowme rpynnel (cneea Hanpaeo): [pynna 8 — Npynna 9 — Mpynna 10 — pynna 11 —
Npynna 12. 3HayeHune no ymonyaHuto: pynna 1.

«MpoaonNXkUTenbHOCTbL» — NapaMeTp CTaHOBUTCHA BUAUMbBIM 451 pexuma BbidoBa «[1o Bpeme-
HW», OH YCTaHaBNMBAET NMPOOOINKUTENBHOCTL 0TobpaxeHnst (B CekyHaax) BblIOpaHHOWM aKpaHHOW dop-
Mbl. [nanasoH: (1 ¢...23 4 59 muH 59 c). 3HayeHne no ymonyanuto: 10 c.

— KHonka «+» — no6aBnsieT HOBYIO 3KpaHHY hOpMy B CMMCOK.

— KHomka «-» — yaansaeT BbIOpaHHY0 3KpaHHy hopMy 13 Crucka.

Mpumep:

YTtobbl co3aaTh NnocneaoBaTenibHOCTb OTOBpaxXeHns 13 4-x aKpaHHbIX OOpM, creayeT:

1. 3apatb napameTpy «CMeHa» 3HayYeHue «Mno CrnCKy».

2. HaxaTb KHONKy «HacTpoika crnvcka» n BOUTU B MeHI0 «Buay.

3. 3apgaTtb NapameTpbl ANt NePBON 3KPAHHOWM hopMbI.

MepeknoyeHne Mexagy akpaHamm NPon3BoaUTCS NOCPEACTBOM BblOOpa MCKOMOro Ha3BaHusA 13
cnucka B JIEBOM YacTy aKpaHa (CM. Ha pUcyHke 2.42).

4. Ina pobaBneHnsa unu yaaneHus SONOSTHUTENbHbIX 9KPaHHbIX hopM crnefyeT UCNoNb30BaTh
COOTBETCTBYIOLLNE KHOMKM.

5. Korga Heobxoommo 0o6aBuTb 3KpaH MexXay YXe CyLLeCTBYHOLMMKU, Hanpumep, Mexay akpa-
Hamu 2 1 3, nonb3oBaTernb MOXET BblOpaTh aKkpaH 2, a 3aTeM J00aBUTb HOBbIM 3KpPaH, HaXkaB KHOMKY
«+».
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2.16. NMogknioYeHHble yCTpOMUCTBa

MeHto «MogkntoYeHHble YCTPOUCTBa» NO3BONSAET yNpaBnaTb NapaMmeTpammn NogKMIOYEHHbIX K
npnbopy moaynen n napametpamm Modbus BbIXOO0B.

OCHOBHbIE HACTPOWKK
MoaKMYeHHble YCTPONCTBa
Jlornyeckme kaHanbl
pynnbl

MHemocxembl

Mpodcpunu

Perynatopesl

Modbus

HacTtpoikn Ethernet
HacTponkn goctyna

MeHio «lMogknroYyeHHbIe yCTpoMCcTBa»

Moak/ItoYeHHbIE YyCTPONCTBA Hasaa

BCTPOEHHI:IE BXOOpl! |

BCTPOEHHI:IE BbixXogbl

‘ BHeLLHWe Bbixodp! |

OBHOBMTL CUCOK YCTPOMNCETE

PucyHok 2.40

2.16.1 BcTpoeHHble BXxoAbl

MeHto «BCcTpoeHHbIe BXOAbl» HENOCPEACTBEHHO CBA3aHO C MMEKLWUMUCA BXOA4amu, YCTaHOB-
neHHbIMK B Npubop. basoBas Bepcus BKIOYaeT B ceds:

— BCTPOEHHbIA ANCKPETHbIN BXxoAd, 0603Ha4YaeMbI Ha 3aQHEN NaHenn kak «Bxon guckp. X6», a
B MEHI0 «BcTpoeHHble Bxoabl» oToOpaxaeTtcs Kak «KaHan guck. BX. |:1».

B 3aBucumocTy 0T NnoTpebHOCTEN 3akasudnka, BXOOHbIE MOOYN MOTYT ObITb YCTaHOBMEHbI B CO-
OTBETCTBYIOLLME COThI (PAcnofnoxeHne cnotos cM. B [MpunoxexHum A).

2.16.1.1. BcTpoeHHble BxoAabl - O6LmMe HaCTPONKU

MepekntovyeHne mMexay Bxodamu npousBoguTcs NocpeacTBOM BblOOpa UCKOMOro Ha3BaHUSA U3
CMuCcKa B NeBOKM YacTu aKpaHa.

O6wnm napameTpom AnNs BCEX BCTPOEHHbIX BXOAOB ABNSAETCA «HasBaHuMe» - Kaablll BXOA
MMeeT CBOe YHUKaNbHOE UMS, U OHO HE MOXET ObITb M3MEHEHO - OMMcaHue 3Toro napameTpa CM. Ha
pUCyHke 2.41.
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OnucaHue napameTpa «HazBaHue» B MeHI0 «BCcTpoeHHble BXxoabI»

Tun Bxoga OGo3HaveHue criota Homep Bxoga B crnote

BCcTpoOeHHble BXobl

KaHan ALM E:2 a | HaszsaHue:

PucyHok 2.41

[pyrne napameTpbl MEHIO «BCTpOEeHHbIE BXOAbI» 3aBUCAT OT MOAYNEN, yCTaHOBEHHbIX B PMT
79. Cnucok yctaHoBrneHHbix B PMT 79 BxogHbIx moaynen goctyneH B «MHgopmaumm o npubope» B
rMaBHOM MEHIO.

CywecTtByeT gBa cnocoba HaCTPOMKN BXOQHOrO KaHana:

— C NOMOLLbIO KHOMKM «HacTpoka UCTOYHMKa» B MeHIO «Jlormyeckne kaHanbi» - pexmm «M3-
MepuTenbHbIN BXOA» (B AaHHOM BapuaHTe NnepeknioyeHne Mexay BXOAHbIMU KaHanamm He4oCTYMHO);

— Hanpsmyto, Ucnonb3yst MeHo «BcTpoeHHble BXoab!».

BcTpoeHHble Bxoabl PMT 79 (B TOM e nopsake, Kak B CUCKE YCTPOMCTB - CM. PUCYHOK 2.42):

a) BXOAHblE MOy, YCTAHOBIEHHbIE B CrIOTbI Npubopa;

6) BCTPOEHHbIV OUCKPETHBIN BXOA, KOTOPbIN Bcerga obo3HavaeTcs kak «KaHan amck. BXx. |:1y.

MpocmoTp cnucka BbIGOPKM AOCTYMHbIX annapaTHbIX BBOAOB AN YCTPOMCTBA

BcTpoeHHble BXo4bl Hazag, NpyMeHITs

Kanan ALM A1 a
KaHan ALLN A:2
Kanan ALN A:3
Kanan ALN A:4
Kanan ALIM A:S
Kanan ALN A:6
KaHan ALLN B:1
Kanan ALN B:2
Kanan ALN B:3
Kanan AL|M B:4
Kanan ALN B:5
KaHan ALIN B:6
Kanan ALIN C:1

Kanan ALIN C:2

KaHan ALLN C:3
Kanan ALN C:4
KaHan ALLN C:5 T

CBepHyTb CAMCOK

PucyHok 2.42

[lns BCcex BCTPOEHHbIX BXOAOB (3a UCKMOYEHMEM BCTPOEHHOIO OUCKPETHLIN BXOA4A) BbIBOAUTCS
rpynna nHdopmaums, cogepxallas criegytolme OCTYNHbIE TONbKO AN YTEHUS! napameTpbi:

«Bepcusa MO» — oToGpaxxaeT Bepcuo NporpamMmHoOro obecrneyvyeHmst Moayns BCTPOEHHbIX BXO-
[0B.

«AnnapaTtHas Bepcusi» — oTobpaxkaeT BEPCUIO UCTIONTHEHUS MOAYNS BCTPOEHHbLIX BXOAOB.

«Kop cTatyca» — oTo6paxaeT koJ COCTOSIHUS MOAYNSt BCTPOEHHbIX BXOAOB.
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2.16.1.2. BcTpoeHHble Bxoabl — KaHanb! AL

MapameTpbl kaHana AL

BcTpoeHHble BXo4bl Hasan s

KaHan yacToTHbIn C:4 - HassaHwne: KaHan ALM E:1 -
3Ha4eHHE: -18,82293 []

KaHan ALIM E:2 EAMHWLE] MSMEPEHUA: mB

Karan ALM E:3 T T

Kanan AUN E:4
CmMeLLeHne pesynbTaTa, MB
KaHan ALIM E:5

HwxxHnA npeaen 10000
Kanan ALMN E:6

i

Karan AL Gi1 BepxHun npeaen 10 000

Kanan AUN G:2
u WUHbopMauma

Kanan ALM G:3 Bepcua MNo: 27

Kanan ALIN G:4 AnnapatHas Bepcust: 2

KaHan guck. Bx. I:1 TR

‘ KonupoBaTh HAacTPOWKM KaHana ‘
PassepHyTb CNUCok =

PucyHok 2.43

B meHio «BcTpoeHHble Bxoabl» (pUCyHOK 2.43) nonb3oBaTernb MOXET:
— W3MEeHWUTb TUN AaTyuKa;
— W3MEeHUTb crnocob noaknoyeHns (Hanpumep, 2, 3 n 4-npoBogHble cxeMbl noakntoyeHns TC);
— W3MEHUTb pexum paboTbl MOayns.
MapameTpbl BCTPOEHHbIX BXOL0B:
«Ha3BaHue» — Kaxabli BCTPOEHHbLIN BXOA YXXe UMeeT HasBaHue, npuceoeHHoe emy PMT 79, n
nonb3oBaTeslb HE MOXET ero U3MEeHUTb (CM. PUCYHOK 2.41).
«3HayeHue» — napameTp oTobpakaeT N3MepPEHHOE 3HaYEHNE.
«EanHUUbI n3mepeHusi» — napameTp CBA3aH C MCTOYHUKOM [aHHbIX KaHana, Ans BCTPOEHHbIX
MoAynen eanH1La n3MepeHnsi HasHavyaeTcs aBToMaTUYECKU.
«Tvn paTumka» — 3agaeTt TUN NOAKMIOYEHHOro AaTyMka (MCTOYHMKA curHana), napameTp ycra-
HaBnMBaeT Anana3oH N3MepPeHnn unmn cnocob namepeHnsa 3 cnmcka:
— 0...20 MA — TokoBbIr Bxof 0...20 MA;
..20 MA — ToKOBbIN BXx0A 4...20 MA;
..5 MA — TokoBbIli Bxop 0...5 MA;
..10 B — noctosiHHoe HanpsikeHne 0...10 B;
..500 MB — noctosaHHOe HanpspkeHue 0...500 mB;
..100 MB — noctosaHHOe HanpspkeHue 0...100 mB;
..50 MB — noctosiHHoe HanpsikeHue 0...50 mB;
— 0...30 MB — noctosiHHoe HanpsikeHue 0...30 mB;
- RO0...3000 Om — conpoTueneHne R 0...3000 Owm;
— RO0...1500 Om — conpotuenenme R 0...1500 Owm;
— RO0...300 Om — conpotuerneHme R 0...300 Owm;
- RO0...150 Om — conpoTuerneHne R 0...150 Owm;
— RO0...80 Om — conpotuernieHre R 0...80 Owm;
— Pt1000 (1,385) — TepmonpeobpasoBaTenb conpoTueneHus Pt1000 (a °C1=0,00385);
— Pt500 (1,385) — TepmonpeobpasoBaTtesib conpoTmeneHns Pt500 (a °C1=0,00385);
— Pt100 (1,385) — TepmonpeobpasoBatenb conpotusneHmsa Pt100 (a °C1=0,00385);
— 10011 (1,391) — Tepmonpeo6pasoBaTenb conpoTtueneHusa 1000 (a °C1=0,00391);
- 5011 (1,391) — TepmonpeoGpasoBaTtenb conpoTmenenns 500 (a °C1=0,00391);
— 100M (1,426) — TepmonpeobGpasoBaTtenb conpoTmeneHns 100M (a °C1=0,00426);
— 50M (1,426) — Tepmonpeobpa3zoBaTens conpoTmenexHns 50M (a °C1=0,00426);
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— 100M (1,428) — TepmonpeobpasoBatenb conpotusneHns 100M (a °C1=0,00428);
— 50M (1,428) — Tepmonpeobpa3zoBaTtens conpoTmenexHns 50M (a °C1=0,00428);

— Ni1000 (1,617) — TepmonpeobpaszosaTenb conpoTtuenexus Nil000 (a °C1=0,00617);
— Ni500 (1,617) — Tepmonpeobpa3soeatens conpoTtusreHms Ni500 (a °C1=0,00617);
— Ni100 (1,617) — Tepmonpeobpa3soBatens conpotusrenmsa Nil00 (a °C1=0,00617);
— TXA (K) — npeobpasoBatenb Tepmoanektpudecknn TXA (K);

— TXK (L) — npeobpasoBaTenb Tepmoanektpuieckmni TXK (L);

— T (R) — npeobpasoBatenb TepmoanekTpudeckun TN (R);

— THI (S) — npeobpasosatent TepmoanekTpudeckmun T (S);

— TIP (B) — npeobpasoBatenb Tepmoanektpudeckun TIP (B);

— TXK (J) — npeobpasoBartenb TepmoanekTpuyeckuin TXK (J);

— THH (N) — npeobpa3soBatenb TepmoanekTpudeckun THH (N);

— TMKH(T) — npeobpasoBatenb TepmoanekTpudecknin TMKH(T);

— TXKH(E) — npeobpa3soBaTtenb TepmoanekTpudeckun TXKH(E);

— TBP (A-1) — npeobpa3soBatenb TepmoanekTpnyeckun TBP (A-1);

— TBP (A-2) — npeobpasoBaTenb TepMmoanekTpuieckmn TBP (A-2);

— TBP (A-3) — npeobpasoBaTenb TepMmoanekTpnyeckmin TBP (A-3);

— Potentio — noteHumomeTp conpoTtmanenus 0...100 %.

«CmMmeweHue pesynbTata» — BenmumHa, npubaensemasn K MsaMepeHHOMY 3HaYEHUIO.

IOwnana3soH: (-1000...+1000). 3HauyeHne no ymon4anuto: 0.

«HwxXHUA npegen» — Npu yMeHbLUEHUN U3MEPAEMOrO 3HAYEHUS HWXKEe 3HayYeHusi 3Toro napa-
meTpa PMT 79 dopmupyeT npusHak owmMOKM Ha KaHane, KOTopoe oTobpakaeTcsl Ha 3KpaHe, Kak
«BRD_LO». OnanasoH: (-100000...100000). 3HayeHne no ymonyaxuto: -10000.

«BepxHuin npegen» — Npu yBeNUYEHUN N3MEPSEMOro 3HaYEHUs Bbille 3HA4YEHUSA 3TOro napa-
meTpa PMT 79 dopmupyeT npusHak owMOKM Ha KaHane, KOTOpoe oTobpakaeTcsl Ha 3KpaHe, Kak
«BRD_HI». Anana3soH: (-100000...100000). 3HayeHue no ymonyanuo: 10000.

Opyrne napameTpbl MeHIO «BCTpoeHHble BXOAbl» ABNATCS cneunduyeckuMm ans KOHKPeTHbIX
TMNOB MOAYNEN, yCTaHOBMEHHbIX B Npubope:

«Cxema nogknroyeHus R» — BbIBOp cxembl nogkniodeHns TepmomeTpa conpotusnexms (TC)
UNn gaTymKa ConpoTUBIEHNS:

R2Rt — gByxnpoBogHasa cxema nogkntodeHns TC nnu R;

— R2Rc — gByxnpoBogHas cxema NnoAknioyYeHus KoMmrneHcaropa XonogHoro cnas;

— R3 - TpexnpoBoaHas cxema nogknoveHms TC nnn R;

— R4 — yeTbIpéxnpoBogHasa cxema nogkntodeHnsa TC unu R.

«CmeweHmne RO, Om» — BennunHa, kotopas npubasnsetca k RO (conpoTtusnenune TC npu 0 °C)
BO Bpemsi pacyéta Ttemnepartypbl TC. Hanpumep, ecnu yctaHoBneHo 3HaveHne «CmelweHune RO,
Om» = 0,05, To ang Tvna gartymka «Pt100» - RO = 100 Om + 0,05 Om = 100,05 Om. OT10T NapameTp
no3BoNiieT NPOBOAUTL Bonee TOYHble U3MEpPEHUs, eCnv U3BECTHbl MHAMBUAYamnbHblEe NapameTpbl
YyBCTBUTENbHOrO anemeHTa. Mpy TUNOBbLIX TEXHOMOIMYECKUX U3MEPEHMAX ITOT NapameTp AOMKeH
ObITb paBeH 0 Om. nanasoH: (-1000...1000). 3HayeHune no ymonyauuto: 0.

«R nuHuK, OM» — BenNMuUHa, yynmTbiBaeMasi kak CONpOTUBMEHME NUHUM Npu uamepeHun TC
unu R no gsyxnposoaHon cxeme. [inanason: (-1000...1000). 3HaveHue no ymonyanuio: 0.

«MA3mepeHmne T KOMNeHcaT.» — pa3peLleHe N3MepeHns KomneHcaTopa xonogHoro cnas (XC)
ansa TI:

— «PaspelweHo» — npou3BOAMNTCS NEPUOAMYECKOE M3MEPEHME TemnepaTypbl KomneHcaTtopa

XONOAHOrO cnas (3HadYeHne no yMon4aHuio);
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— «3anpeLleHo» — n3amepeHne TemnepaTtypbl komneHcatopa XC He npousBoauTcs (Temnepary-
pa XC npu pacyéte Tl npMHMMaeTcs paBHOW 3Ha4eHUIO napameTpa «CMeLl. koMneHcauun,
°Ch».

«lMepuoa namepeHust, c» — NEPUOANYHOCTb N3MepeHnsa komneHcatopa XC ana Tl (Bo Bpems
n3MepeHns KomMrneHcaTopa npepbiBaeTcs usmepeHne HanpskeHnsa TI1 Ha Bpems 50 mc). AnanasoH:
(0...65535). 3HayeHune no ymonyaHuio: 3 C.

«Cmewy. KomMneHcauum, °C» — BenuumHa, npubaBnsemas K M3MepeHHOM TemnepaTtype KOoM-
neHcatopa XC npu pacyeTte TI. OunanasoH: (-50...200). 3HayeHne no ymonyanutio: 0.

KHonka «KonupoBaTb HaCTPOMKU KaHANoOB» — OTKPbIBAET MEHI0 C BbibopoM kaHana AL ans
KONMpoBaHMs HACTPOEK 13 Tekywiero kaHana ALIM.

KHonka «BoccTaHOBUTL 3aBOACKME HACTPOMKM» — 3aryCKaeT NpouecCc BOCCTaHOBIEHMS 3a-
BOLCKMX HACTPOEK Tekywlero kaHana ALLIM.

2.16.1.3. BcTpoeHHble Bxoabl — «KaHan auck. Bx. [:1»

PMT 79 B ntobon komnnekrauum MMeeT He MeHee OAHOro AMCKpeTHoro Bxoaa «KaHan guck.
Bx. I:1», KoTOpbI MOXET BbITb MCNONb30BaH, HAaNPUMEP, Kak NepekrnoyaTens npouecca. Xapakrepu-
CTUKM ONCKPETHOro BXO4a yKasaHbl B pasgene « TexHU4YecKne xapakTtepucTukny.

[NCKpeTHbIN BXOA MMEET creayoLlime napameTpbi:

«Ha3BaHue» — kaxabli BCTPOEHHBLIN BXOA YK€ MMEET Ha3BaHMe, KOTOPOe Mosib3oBaTeslb He
MOXET U3MEHUTb (CM. PUCYHOK 2.41).

«3Ha4vyeHune» — napameTp oTobpaaeT N3MEPEHHOE 3HAYEHME.

«3agepxKa» — Norb3oBaTeSlb MOXET MEHATbL BENUUMHY 3agepxkn B aManasoHe 0...1000 c.

Mo ymonuaHuto 3agepxka oTkntodeHa (0 c). OToT nmapameTp onpegenseT ObicTpogencrene
cpabaTtbiBaHus Npubopa Npu M3BMEHEHNN CUrHana Ha Bxode. VIaMeHeHuUsi BXOAHOro curHana, kotopble
npoucxoasaT 4vaue, YeM 3HadeHne napameTtpa «3agepxkkar», 6yayT urHopuposaTbcsa. 3HadeHMe na-
pameTpa «3agepXkkay», OTNNYHOE OT HyNS, NPUMEHAETCS, eChu:

— BO3HUKaeT «apebe3r KOHTAKTOB» NP NepPeKtoYeHnm;

— MOfb30BaTeNlb CO3HATENIbHO XOYET YMEHbLUMTb YacTOTy MEPEKITHOYEHUA Ha ANCKPETHOM

BXOAe.

2.16.1.4. BcTpoeHHbIe BXOoAbl — MOAYIb CYETYMKOB U YaCTOTOMEPOB

[aHHbIN Moaynb MMeEeT BO3MOXHOCTb HAKOMMEHUS CYETYMKA U BbiBOAA YACTOTbl M3MEHEHUs
CurHana Ha KaxgoM KaHane ogHoBpemeHHO. [Inga Bbibopa Tuna BblYMTbIBAEMbIX AAHHbIX B rlorvye-
CKOM KaHane B pexume «l/3amepuTenbHbI BXxoa» MOSIBNAETCA AOMNONHUTENbHLIA napameTp «Twvn
AaHHbIX». B 3aBMCMMOCTM OT 3HayYeHust napameTpa «Tun AaHHbIX» U3 KaHana U3MepeHus B nornye-
CKWI KaHan nepeaarTcs pasnnyHble NepeMeHHbIE:

— «CYETYMK UMMNYNbCOB» (3HAYEHME NO YMOMYaHUI) — CyMMapHOE KONMMYECTBO MMMYNbCOB,

HaKOMNMEeHHbIX C MOMEHTa nocneaHero copoca;

— «4acToTay» — TeKylee N3MepeHHoe 3Ha4YeHne YacToTbl Ha BXOAE;

— «U3MEHEHME CYETUYMKa» — KONMYECTBO MMMYNbCOB, HAKOMMEHHOE C nNpeablaywero obmeHa ¢

nnarton 3a npoweawwme 100 mc;

— «BXO[ 3anycka» — Tekyliee coctoaHne Bxona 3anycka (0 — pasoMKHYTO, 1 — 3aMKHYTO);

— «Bxof4 cbpoca» — TeKyllee cocTosiHue Bxoda copoca (0 — pasoMKHYTO, 1 — 3aMKHYTO);

— «BXO[J peBepca» — TeKkyllee cocTosiHne Bxoda pesepca (0 — pa3oMkHYTO, 1 — 3aMKHYTO).

[Ns TUNOB [AHHBLIX «CYETYMK UMMYNbCOBY, «4acTOTa» U «M3MEHEHME CYETYMKa» MoJcyET Be-
AeTcsa C y4ETOM HanpaBneHus c4éTa, B COOTBETCTBUM CO 3HA4YeHMeM Ha Bxoge «peepc» (0 — nps-
Mon cyeT, 1 — obpaTHbIN cYeT).

KHonka «Copoc» — No3BonseT BPY4HYH BbINOMHUTE COPOC cHEeTYMKa B MOAyne.

Mpynna «CyeTYMK» NO3BOMSIET 3a4aTb NapameTpbl NOACYETa BXOAHbIX MMMYNbCOB B Moayne
CYETUMKOB M YacToToMepoB. CoaepXxuT crnegytolime napameTpbl:
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«CyeTumk» — oTOBpaXkaeT COCTOsIHNE CYETYMKA, AOCTYMNEH TOMNbKO ANA YTEHUS.
«YacTtoTta» — oTobpaxkaeT COCTOSAHME YaCTOTHOrO BXoAa, AOCTYNEH TONbKO ANs YTEHUS.
«PexumM 3anycka cyeTuynka» — napameTp 3a4aéT pPeXuM 3anycka cyeTyuKka, 3HaYeHne MoXeT
ObITb BbIOpaAHO 13 cnncka:
— «Bcerga 3anyleH» (3HadeHue no yMONYaHWIo) — CHETUYMK HaKannmnBaeT Kaxabii UMMyrbC Ha
BXoAe;

— «M3 KaHana moaynsa» — CYeTYMK HakannuBaeT AaHHble TOMbKO Npu 3HayeHun 1 (3aMKHyTO)
CurHana sanycka Ha Bxode Moayns;

— «WU3 NOT. KaHana» — CYETYMK HakanmMBaeT AaHHble TOSbKO MPU MONIOXKUTENBHOM 3HaYeHUn
Ha KaHane, onpegensemMom napameTpomMm «KaHan 3anycka cHeTynkar.

«KaHan 3anycka cyeTyuka» — napameTp no3BonisieT BblbpaTb NIOrMYECKUN KaHan, OAuH U3 Ko-
TOpbIX ByAeT MCTOYHUKOM ANSA 3anycka cyeTymka. [JaHHbIi napameTp oTobpa)kaeTcst TONbKO Npu 3Ha-
4yeHMM napameTpa «Pexum 3anycka cyeTyMka» paBHOM «M3 Or. KaHana». 3agepXka BKMYeHUst
cyeTyMKa nocne U3MEHeHUs 3HavyeHust Ha BbibpaHHOM norvyeckom kaHane — 100 mc. 3HayeHue no
YMOSYaHUIO: HeT.

«Pexum cbpoca cyeTunka» — napameTp 3a0aéT UCTOYHUK cOpoca CYETUUKA, 3HAYEHNE MOXET
ObITb BbIOpaAHO M3 cnmncka:

— «M3 KaHana nnatbl» (3Ha4YeHMe No yMOS4YaHuI0) — CHETUYMK cOpackiBaeT AaHHbIE TOMbLKO Mpu

HEHyneBOM 3Ha4YeHun curHana copoca Ha BxoAe nnartbi;

— «WU3 NOr. KaHana» — CYeTYuK cbpacbiBaeT OaHHble NPW HEHyrNeBOM 3Ha4YeHUMU Ha KaHane,

onpegensiemom napameTpom «KaHan 3anycka cyeTymkay.

«KaHan cbpoca cyeTumka» — napameTp No3BonseT BbibpaTb NOrMYECKUn KaHar, OOuH U3 KO-
TopbIX ByaeT nctodHmkom ansa cbpoca cyetyunka. [laHHbIN napameTp oTobpakaeTcst TONbKO NpuU 3Ha-
YeHun napameTpa «Pexum cbpoca cyeTumka» paBHOM «M3 FOr. KaHana». 3agepxka cbpoca cyeTynka
nocrne M3MeHeHus1 3Ha4yeHus1 Ha BbiGpaHHOM nornyeckoM kaHane — 100 mc. 3HayeHve no ymonya-
HUIO: HeT.

«KaHan gna 3arpy3ku» — napameTp No3BONSAeT BblOpaTh JIOTMYECKUI KaHar, KOTopbiin bygeT
NCTOYHMKOM NS 3arpy3kKv HaKoMNMeHHOro cyeTymka nocre nepesarpysku npubopa. [Ana koppekTHon
paboTbl He06X0AMMO HaAcTPOUTb BbIGPaHHLIM B AaHHOM NapameTpe fOrMYecKUin KaHan crnegyrowmm
obpasom:

— «Pexnm» paBeH «MameputenbHbIi BXOAY;

— «WcToYHUK» COOTBETCTBYET YAaCTOTHOMY KaHany C BbIbpaHHbIM KaHanom Ans 3arpysku;

— «Twvn gaHHbIX» PaBeH «M3MEpPEHNEe CHETUNKAY;

— «3arpyska 13 apxvBa» paBeH «NnocregHee 3Ha4YeHne;

— Y rpynnbl, cogepallen 4aHHbI KaHan, JomkHa ObiTb BKIIOYEHA HENPEepbIBHAsA apxXmBaLms.

«KaHan gna macwT. cyeTuYnka» — napameTp No3BONSeT BblOpaTb NOrM4eckui kaHan, 3Hade-
HMe KOTOPOro 6yaeT NOMHOXEHO Ha KaXX4oe M3MEHEHNE 3HaYeHNst cHeTYMKa nepes CyMMUPOBaHUEM.
[aHHbI kaHan MoxeT OblTb NCMONBb30BaH ANs yvyeTa U3MeHeHns MmaclTabHoro koadduumeHTa pac-
xopa, obycrnoBneHHOro nsMeHeHeM TemnepaTtypbl. 3Ha4YeHMe MO YMOYaHUIO: HeT.

pynna «YacToTa» NO3BONSET 3a4aTb NapameTpbl YacTOTOMepa B MOAYe CYETYMKOB N YaCTO-
TomMepoB. CoaepXuT criegyloLme napameTpbl:

«KoHTponb ownb0oK YacToTbI» — NapameTp 3a4aéT pexnm 0b6paboTkn CUrHanoB 3akopoTu 1 0b-
pbiBa:

— «HeT» (3Ha4YeHune o yMOnyaHuio) — oLUMBKN UTHOPUPYHOTCS;

— «pa» — nony4eHve nobon 13 owmbok BeaeT K nossrneHuto owmnbkn « CALC».

«Bpems oxunaaHus umnynbca» — napaMmeTp 3a4aéT BpeMs OXMAaHUsa UMnynbca npu BblYUcne-
HMKW YaCTOTbl, 3HaYeHMEe MOXET ObITb BbIGpPaHO M3 cnucka:

— «0,1 c» (3Ha4yeHMe No ymon4aHumio);

— «1c»;
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— «10c»;
— «100 c» — ucnonb3yeTcs A8 BbIYUCIEHUS HU3KUX YacTOT, AN BbIYMCIEHUS 4acTOTbl MC-
NOMb3YKTCA OAHHbIE CHETUUKA;

«MacwTtab 4YacToTbl» — NnapameTp 3a4aéT Nepuod BPEMEHM K KOTOPOMY MPUBOLMTCS 4yacToTa
UMMYNbCOB, 3HAaYeHe MoXeT ObITb BbIBpaHO 13 crnucka:

— «CeKyHAbl» (3HaYEeHNe No YMOMYaHUIo);

—  «MUHYTbI»;

— «4acbl».

«YacTtoTta MUH.» — 3a0a€T MUHUMArIbHOE M3MEPSIEMOE 3Ha4yeHue 4vacTtoTbl. [Mpyn namepeHunn
MeHbLUEero 3Ha4yeHus 6yaeT BbiBegeHa owmnbka «-LO-». YacTtoTa BbIBOAMTCS CO 3HAKOM, onpeaense-
MbIM 3Ha4YeHueM curHana «PeBepc» Ha nnarte. 3HavyeHne no ymonyanuio: -180000000,0.

«YacrtoTta Makc.» — 3a0aéT MakcMmarnbHOe U3MEpPSIEMOE 3Ha4YyeHne YacToTbl. [Mpn nsamepeHun
Gonbluero 3Ha4yeHnst byaeT BbiBegeHa owmnbka «-Hl-». 3HavyeHme no ymonyanumto: 180000000,0.

Npynna «Bxogbl» oTobpaxaeT TeKylmne 3Ha4eHns1 Ha BXxogax kaHanoB. CoaepxuT crnegyowme
napameTpsbl:

«Cbpoc» — oTobpaxkaeT COCTOosAAHME BXoAa «COPOCY, [OCTYNEH TONbKO AN YTEHUS.

«3anyck» — oToOpa)kaeT COCTOosIHME BXO4a «3arnyck», 4OCTYNEH TOMNbKO AS1S YTEHUS.

«PeBepc» — oToGpaxaeT COCTOsiIHME BXOoOa «PEBEPC», AOCTYNEH TOMbKO ANS YTeHus. 3Hade-
HWe AaHHOro napameTpa onpeaenaT HanpaBneHe cyeTa CHETUYMKa M 3HaK NepegaBaeMoro 3Ha4yeHus
4acToThbl.

Mpynna «Owmnbkn» oTobpaxkaeT ownbkn kaHanoB. CoaepXut cnegyroLlmne napameTpsbl:

«KopoTkoe 3amblkaHMe» — oToOpaXkaeT OLWMOKY KOPOTKOro 3aMblKaHWUA, JOCTYMNEH TOMbKO Ans
YTeHUS.

«O6pbIB» — oTOGparkaeT ownbKy obpbiBa, AOCTYNEH TONBKO AS1s1 YTEHUS.

B cooTtBeTcTBUM C 3aka3om B PMT 79 moryT GbiTb yCTaHOBMNEHbI 4ONOMHUTENbHBIE MOAYNN AuUC-
KpeTHbIX BxoaoB. OHM oToOpaxatTcs B MeHi0 BcTpoeHHble Bxoabl - «KaHan guck. Bx. B:1» u
MMEIOT TaKMe Xe XapaKTEPUCTUKN N HAcTpourkun kak n «KaHan auck. Bx. [:1».

2.16.2. BCTpOeHHble BbiXxoAabl

Bua meHo «BCTpoeHHble BbIXOAbl» 3aBUCUT OT Moaynen, yctaHoBreHHbix B PMT 79. basoBas
Bepcus BKIoYaeT B ceba BCTPOEHHLIN 3BYKOBOW BbIXOAHOW cuUrHan, o603HavYaeMbIn Kak «Bbix.: 3BYK.
Curnan» - nogpo6bHee o «Bbix.: 3Byk. CurHan» cm. B n. 2.16.2.2.

2.16.2.1. BcTpoeHHbIe Bbixoabl - O0OLmMe HaCTPONKU

B PMT 79 goctyneH 1 BCTPOEHHbIN Bbixog B 6a30BOM KOMMMAeKTauun (3ByKOBOW CUrHasn) v Bbl-
XOOHble Moaynu, yctaHoBneHHble B PMT 79 no TpeboBaHuto 3akazumka. Kaxablin BbIXon MOXET ObiTb
NCNoNb30BaH AN ynpasreHus NobbiM NPoLECCOM UMM UCMOSb30BaTbCs MOObIM NOrMYEeCKNM KaHa-
nom B pexume «KoHTponb BbIxoga» AN TOro, YToObl BU3yanuanpoBaTtb pesyrnbTaT UM UCMOomb30-
BaTb €ro And ganbHenwen o6paboTkn BbIXOAHbLIX OAHHbIX.

MepekntoyeHne Mexay BbIXO4aMy NpoM3BOANTCHA NOCPEACTBOM Bbibopa MCKOMOro Ha3BaHus 13
ChuCKa B fIEBOM YacTu aKpaHa.

MapameTpsbl, 06WMe ANa BCTPOEHHbIX BbIXOO0B:

«HasBaHue» — kaxablil BbIXO yXKe nMeeT Ha3BaHue, onpegerneHHoe PMT 79, n nonb3oBaTenb
He MOXeT ero U3MeHUTb (CM. PUCYHOK 2.41).

«3Ha4yeHue» — oTobparkaeT COCTOSHNE OUCKPETHOMO BbIX04a, AOCTYNEH TOMbKO AS1S UTEHUS.

«McToUYHMK» — NnapameTp NO3BONSAET BbibpaTh NIOrMYecKknii KaHar, KoTopbii ByaeT NCTOYHUKOM
AaHHbIX 4N51 BCTPOEHHOrO BbixoAa. 3HayeHne No yMOS4YaHuIo: HeT.

[na Bcex BCTPOEHHbIX BbIXOAOB (3a UCKMOYEHMEM BCTPOEHHOIO 3BYKOBOMO BbIXOLHOMO CUrHa-
na) BbIBOAUTCA rpynna uHopmaums, cogepxallasa crnegyowmne ocTynHble TOMbKO AMNs YTeHus na-
pameTpbl:
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«Bepcusa MO» — oToGpaxaeT BeEpCHIO NPOrpamMMHOro obecneyvyeHnst Moaynsi BCTPOEHHbIX Bbl-
XO[0B.

«AnnapaTtHasa Bepcusi» — oTobpaxkaeT BEPCUIO UCMOMHEHMST MOAYNS BCTPOEHHbIX BbIXOAOB.
«Kop ctaTtyca» — otoGpaxaeT kof COCTOSIHUSI MOAY st BCTPOEHHbIX BbIXOO0B.

OnucaHue napameTpa «HazsaHue» B MeHI0 «BCTPOEHHbIe BbIXOAbI»

Tun Bbixoga O6o3HaveHue cnota Howmep Bbixoga B crioTe

BCTpoOeHHble BbIXoabl

R EEET NMpurMeHnTb

KaHan TBEpOOTEN. pen... Ha;ﬂaHme- 20 a

PucyHok 2.44

YCcTaHOBKM UCTOYHMKA AaHHbIX ANs BCTPOEHHOro BbixoAa

® ®

BCTDOEHHbIe BbIXO/bl GEELT: MpyumeHnTE NCTOYHNK NprmeHUTL
I G epuiTe 5apraHT

KaHan pene A1 = HasBaHWe:! Kanan pene Ail = HeT =
KaHan pene A:2

& Pexmm | CLTE AL ‘ K1"KaHan 1"NsmepuTenbHbIN BX0A,
KaHan pene A:3 3HaqeHUe! BbIKJ]
n 0 K2"KaHan 2 "M3mepuTenbHbIN BXoA,

aHan pene A:

B WeTouHuk(K6 "KaHan 6"l/|smepwreanb|..;‘

KaHan pene A'5 K3"KaHan 3"1zmeprTesibHbIN BXOA,
Mpwn 0Lum6Ke| 6e3 nameHeHU ‘

KaHan pene A:6 K4"KaHan 4"WN3mepyTenbHbIN BXOR,
KaHan pene A:7 VCTaBKM

K5"KaHan 5"NaMepuTeNbHbIN BXoA,

KaHan pene A'8 Pexum | 3HaveHNe ‘
) N | O K6"KaHan 6"113mepuTeNbHbIV BXOA,
KaHan Tok. Bbix. Di1 e | 0 ‘ e

KaHan Tok. Bbix. D:2 K7"KaHan 7 "NamMepuTeNbHbIN BXOA,

TneTepesuc

KaHnanTtok. Bbix. D:3

K8"KaHan 8"N3mepuTebHbIN BXoA,

Tun rncTepesuca CUMMETPUYHBINA

KananTok. Bbix. D:4

B K9"KaHan 9"N3mMepuTenbHbIN BXog,
3BVK. curHan Ri1 3aJepXKH
PasBepHYTb CIMCOK S | e ‘ - K10"KaHan 10"13mepuTeibHbIA BXOA, -
PucyHok 2.45

Cnncok BCTPOEHHbIX Moayrnen BbiBoga Haxoautcsa B 6noke napametpoB «KoHdpurypaumsa obo-
pyaoBaHus» B MeHo «Hdopmaums o npubopey.

CocTtosiHne un3n4ecknx BbIXo4oB MOXET BblTb UCNOMNb30BaHO B Ka4eCTBe WCTOYHMKA ANs fo-
rmyeckux kaHanos (noapobHee cM. B N. 2.17.4 «Jlornyeckne kaHanbl — KOHTponb BbIxoaay).

2.16.2.2. BcTpoeHHbIe BbIXOAbl - pene, 3ByKOBOW CUrHar

MapameTpbl «BCTPOEHHbIX BLIXO4OB» ANA pene, 3ByKOBOro CUrHana, BUpTyasnbHbIX pene:
«HasBaHue» — KaXabl BbIXO YXXe UMeeT HasBaHue, gaHHoe PMT 79, n nonb3oBaternb He MO-
XeT UBMEHUTb ero (CM. PUCYHOK 2.41).
«Pexum» — napameTp MNo3BOMSET MNoNb3oBaTento BbibpaTh cnocob paboThl Bbixoga, MOXET
UMETbL crieqylowme 3Ha4YeHns:
— «BbIKIHOYEH» — BCTPOEHHbIV BbIXO B HEAKTUBHOM COCTOSIHUM (3HAYEHUE MO YMOMYaHUIO);
— «3HayeHue» — BbIXO[ HaxoOuTCH B COCTOSIHAM BbICOKOIO YPOBHS, KOrga BXOAHble [aHHble
(cM. napameTp «MCTOYHMK») Bbille HYNs, B NPOTUBHOM Criy4yae BbIXO4 HaxoguTCsl B COCTOS-
HUW HU3KOrO YPOBHS;
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— «Bbllle YyCTaBKM» — BbIXOA HaxOAUTCS B COCTOSIHUM BbICOKOrO YPOBHS, KOrda BXOAHblE AaH-
Hble (cM. napameTp «W/CTOYHMK») BbllE 3a4aHHOr0 3HadeHusd (CcM. GROK napameTpoB
«YCTaBKkn»), B MPOTUBHOM Cly4ae BbIXOA4 HAXOAUTCHA B COCTOSIHUM HU3KOrO YPOBHS;

— «HWXe YyCTaBKuM» — BbIXOL HaxOAUTCH B COCTOSHUM BbICOKOrO YPOBHS, KOrga BXOAHble AaH-
Hble (cM. napameTp «MCTOYHMKY» ) HUXKe 3adaHHOro 3HayYeHus (cM. 610K napameTpoB «YcTaB-
Ku»), B NPOTUBHOM Cry4ae BbIXO4 HaXOAUTCS B COCTOSIHUM HU3KOTO YPOBHS;

— «B QuanasoHe» — BbIXOA HAaXoAUTCHA B COCTOSAHMM BbICOKOrO YPOBHS, KOrga BXoAHble AaHHbIe
(cm. napameTp «McTOUHMK») He BbIXOAAT 3a npedenbl guanasoHa (cM. 6nok napameTpos
«YCTaBKn»), B MPOTUBHOM Cly4ae BbIXOA4 HAXOAUTCHA B COCTOSIHUM HU3KOrO YPOBHS;

— «BHEe guanasoHa» — BbIXOA HaxXoOUTCA B COCTOSIHWMM BbICOKOrO YPOBHS, KOrga BXOAHbIe AaH-
Hble (cM. napameTp «MICTOYHUK») 3a Npegenamu gmanasoHa (cMm. 6nok napameTtpa «YcTas-
Ka»), B NPOTUBHOM Crly4ae BbIXOA4 HaXOAMUTCS B COCTOSIHUM HU3KOTO YPOBHS;

- «WNM» n «WM MOO» — onuum AOCTYNHLI TOMNBKO A5 BbIXOAHbBIX PENenHbIX Moaynen Tuna
TP, pexum UMM onucaH B n. 2.16.2.3 «BcTpoeHHble Bbixoabl — LUNM-pexum ons moaynen
Tnna TP».

«UcTOYHUK» — napameTp No3BoNsieT BblOpaTb NOMMYECKUA KaHam, KOTOpbIA ByAeT NCTOYHUKOM

AaHHbIX 451 BCTPOEHHOrO Bbixo4a. 3HayYeHne No yMosyaHuio: HeT.

«Mpu owmbke» — nNapameTp NO3BONSET BbliOpaTb TUM peakuMn Bbixoda B Criyyae NosiBNeHus
curHana «Owmnbkay (Korga NornmyeckMin KaHanm, KOTOpbIA SIBNSETCA UCTOMHUKOM AS11 BCTPOEHHOTO Bbl-
X0[a, NepexoauT B COCTOSIHME OLMOKM, HanpvMep BbIXOA4 3a MNpedernbl M3MEepsieMoro guanasoHa).
MpeaycMOTpeHbI cneaytoLme BapnaHTbl 3TOro napameTpa:

— «6e3 nsmeHeHnn» — pexum «Owmnbka» He BNMSET Ha COCTOsIHME BbiXxoAa, B Cllydae BO3HMK-
HOBEHMS OWMOKM Ha kaHane «McTouHMK» cocTosiHMe Bbixoga OyaeT coxpaHsaTb nocregHee
YCTaHOBNIEHHOE 3Ha4YeHMe nepes BO3HMKHOBEHNEM OLUNOKN (3HaYEHNe NO YMOMYaHM1Io);

— «BbIKINIOYEHMEY» — NPU Nepexoae KaHana-ucTtoyHuka B coctosiHme «Owmnbkay BbIXod Hemend-
NEHHO NePEKITYaeTCsl B COCTOSIHNE HU3KOrO YPOBHS;

— «BKIOYEHME» — MpU nepexoae KaHana-uctodHuka B coctosiHne «Owmnbka» BbIXxod Hemen-
NEHHO NEPEKITYAETCs B COCTOSIHNE BbICOKOIO YPOBHS;

— «3ajepXKa BbIKITIOYEHNS» — NpU nepexoae KaHana-ucTtovyHuka B coctosHne «Owmnbka» Bbl-
X0 NepeknyaeTcsa B COCTOSAHNE HU3KOTO YPOBHSI MO UCTEYEHUN BPEMEHM, YCTAHOBIIEHHOMO
napameTpoM «3agepKka BbIKIIOYEHNSA;

— «3afepXKa BKINIOYEHUA» — NPU Nepexoae KaHana-nucTovHuka B coctosHme «Ownbka» Bbixoq,
Nepekni4aeTcss B COCTOAHME BbICOKONO YPOBHSI MO UCTEYEHUN BPEMEHWN, YCTAHOBIIEHHOMO
napameTpom «3agdepKKa BKITHOUYEHMAY.

Bnok napameTpoB «YcTaBKuU» — napamMeTpbl NO3BOMSAIOT NOMb30BaTEN0 YCTAaHOBUTL 30HbI

cpabaTbiBaHUA pene B 3aBMCMMOCTU OT BXOL4HOMO CUrHana (CM. ONncaHne HUXe).

Bnok napameTpoB «3agepXKu» — napamMeTpbl NO3BOMSIOT MOMbL30OBATENIO YCTAHOBUTL NPO-
OOIMKUTENBHOCTU 3a4€epPXKeK U3MEHEHMSI COCTOSIHUA BbIXO4a WU MMHUMAIbHOW MPOLOIMKUTENbHOCTU
HEN3MEHHOro COCTOSIHWS BbIXxoda (CM. OnMcaHue HuxXe).

[nsa BCTPOEHHbIX BbIXOOOB (pere, 3ByKOBOro CUrHana v BUpTyarnbHbIX pefnie) COCTOSAHUIO HU3KO-
ro ypoBHS1 COOTBETCTBYET 3HayYeHne «0», a COCTOSHMIO BbICOKOIO YPOBHS — 3Ha4YeHne «1».

Bbriok napamempoe «YcTaBKu»

MepeveHb NapameTpoB Oroka 3aBMCUT OT BbIOpaHHOro BapmaHTa napameTpa «Pexnmy»:
- «3HaYeHMe» — O3HAYaeT, YTO yCTaBka — NOCTOAHHASA BENNYUNHA;
- «KaHan» — O3HayaeT, YTO ycTaBka COOTBETCTBYET 3HAYEHUIO OOHOrO U3 NOrMYEeCKMX KaHa-
nos..
«YcTaBKa» — 3a0aéT 3HaYeHMe curHana, nNpeBbILEHNE KOTOPOro NPMBEAET K UBMEHEHUIO COCTO-
AHWUS BbIXOA4a (ONA pexuma «3HayveHve»), Unu no3BonseT BblibpaTb NOrM4eckuii kaHan, oaktmieckoe
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3HayeHve KoToporo GyaeT NMoporoM Ans U3MEHeHUs1 COCTOSIHUA Bbixoda (Ans pexuma «KaHany») ans
PEXMMOB:
— «BbllUEe YCTaBKU» — €CNU 3HaYeHWe UCTOYHUKA Bbille, YeM 3Ha4YeHue YpPOBHS, BbIXOA MNepe-
XOOWUT B COCTOSIHNE BbICOKOTrO YPOBHS;
— «HWXe YCTaBKuM» — eCriv 3Ha4YeHue UCTOYHUKA HDKE, YeM 3HaYeHue YCTaBKW, BbIXOA Nepexo-
ONT B COCTOSIHWE BbICOKOrO YPOBHSI.

[Ownana3soH: (-1,7 e+308...+1,7 e+308). 3HaueHne no ymonyanuto: 0.

«HwxHAa yctaBka» 1 «BepxHsAis ycTtaBka» — napameTpbl onpeaensioT AnanasoH 3Ha4YeHun
WCTOYHUKA curHana, B KOTOPOM BbIXOA (pene, 3ByKOBOW CUrHam) nepexoauT B akTUBHOE COCTOsHUE
(1- nornyeckasn eguHMUa) oNd peXNUMOB:

— «B gnanasoHe» — ecrnu BXOAHble JaHHble HaxogaTcsa B npedenax onpegeneHHoro ananaso-

Ha, BbIXO NEepexoanT B COCTOSIHNE BbICOKOTO YPOBHS,

— «BHe AuanasoHa» — eCrniu BXOAHble JaHHble HaXOo4ATCA BHE yKas3aHHOro AmanasoHa, BbiXoq

nepexoauT B COCTOAHMNE BbICOKOIO YPOBHS.

[Ownana3soH: (-1,7 e+308...+1,7 e+308). 3HayeHune no ymon4yanHuto: 0.

B pexume «3HadeHvne» «HmHAA ycTaBka» 1 «BepxHasa ycTaBKa» 3a4alOTCA KOHKPETHbIMMU
ynucnamu. B pexume «kaHan» «HUXHAA ycTaBka» 1 «BepxHAA ycTaBKa» 3a4atoTcs CCbiIkaMy Ha
normyeckme KaHanbl.

«'mcTepesnc» — BeNnuMHa 30HbI BO3BpaTta npu cpabartbiBaHun pere.

«Tun rucrepesnca» — KCUMMETPUYHBIANY N KHECUMMETPUYHBINY.

Hwke onncaHa norvka cpabatbiBaHWs pene Ans pasnuyHbiX BApMaHTOB HAaCTPOEK:

[ns BapmaHTa HacTpoukm «Pexum»: «Bbille yCTaBkm» U «Tun rmcrepesnca»: «CUMMETpUY-
Hbli»: [Mpu yBennyeHnn 3HaveHns «MCTOYHUK» cpabaTtbiBaHMe pene MpouMCXOauT MNP 3HaAYeHUM
«YctaBka» + «I'mcrepesucy». A npu ymeHbleHN 3Ha4eHnss « UICTOUYHUK» BbIKITIOMEHUE pene npouc-
XOOUT Npu 3Ha4yeHnn «YcTaBKka» - «Fncrepesuncy.

[na BapmaHTa HacTporkn «Pexnmy»: «Bblle ycTaBku» U «Tun rmctepesnca»: «HeCUMMeTpUY-
Hbl». [pu yBennyeHun 3HadveHnsa «MCTOYHUK» cpabaTbiBaHue perne npouMCXOoauT NP 3HaAYEeHUn
«YcTaBKa», a Npu yMeHbLLEeHUN 3Ha4YeHNs «MACTOUYHUK» BbIKITIOMEHUE pefie NPoUCXoauT nNpu 3Have-
Hun «YctaBka» - «fucrepesncy.

[ns BapuaHTa HacTPOrKN «PeXnm»: «HUXe yCTaBkM» N « TUN rmctepesmca»: KCUMMETPUYHBINY.
Mpy ymeHblweHnn 3HaveHus «McTouYHUK» cpabaTbiBaHWe pene nNpoucxoauT npu 3HavyeHun «YcTaB-
Ka» - «'uctepesuc». A npn ygenudeHnn aHavyeHns «MCTOYHUK» BbIKMIOYEHUE pere MPOUCXoauT npu
3HayeHuun «YcrtaBka» + «'mcrepesncy.

[ns BapuaHTa HacTpPorKn «Pexunm»: «HWKe ycTaBkm» U «Tun rmcrtepesunca»:. «HEeCUMMETPUY-
Hbl». [pn ymMeHbleHnn 3HadveHnss «MCTOYHUK» cpabaTbiBaHWe pene NpouMCXOauT Mpu 3HAYEHUU
«YcTaBKay», a npu yBenuyeHmmn 3HavyeHuss «MCTOYHMK» BLIKINIOYEHNE pene npoucxoauT npu 3Hade-
Hun «YctaBka» + «'mcrepesuncy.

Bniok napamempoe «3adepxKKu»

«3aaepKKa BKIMIOYEHUA» — NapameTp NOo3BOMSEeT YCTaHOBUTbL BPEMS, KOTOPOE AOMKHO NPONTH
C MOMEHTa NpEeBbIWEHNS 3HAYEHUST YPOBHSA A0 U3MEHEHUSA COCTOSHUSA BbIXOA4a OT HU3KOrO YPOBHSA K
Bblcokomy. [nanasoH: (0 c...23 4 59 muH 59 c). 3HaveHune no ymonyanuio: O c.

«3apepxKa BbIKNIOYEHUA» — MNapaMeTp MO3BOMSET YCTAHOBUTb BPEMS, KOTOPOE LOSHKHO
NPONTU C MOMEHTA MPEBbILLEHNS 3HAYEHUSA YPOBHS [0 U3MEHEHUS COCTOSHUSA BbIXOA4a OT BbICOKOrO
YPOBHSA K HU3koMy. [inanasoH: (0 c...3 4 59 muH 59 c). 3HaueHne no ymonyaHuto: O c.

«BKn. MMH.» — MMH/ManbHasa NPOAOIKUTENBbHOCTb COCTOSIHUSA BbICOKOrO YPOBHS BbiXxoda (ecnu
BbIXOZ, NepPeKNoYaeTcs B COCTOSIHME BbICOKOrO YPOBHS, Nepexos B COCTOSIHNE HU3KOro YPOBHS ByaeT
BO3MOXEH TOSbKO No UctedeHun atoro Bpemenun). Auanason: (0 c...23 4 59 muH 59 c). 3HaveHmre no
ymonyaHuio: 0 c.
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«BbIKN. MUH.» — MMHUMarbHas NPOAOIMKUTENbHOCTL COCTOAHMSA HU3KOrO YPOBHSA (€CNY BbIXOA
nepeknyaeTcss B COCTOSIHME HU3KOrO YPOBHS, NEpexod B COCTOSIHME BbICOKOrO ypoBHS OyaeT BO3-
MOXEH TOMbKO MO MCTeYeHun atoro BpemeHun). AnanasoH: (0 c...23 4 59 MuH 59 c). 3HayeHue no
ymon4yanuio: 0 c.

He pekomeHnayeTcsa yctaHaBnuBaTb napameTpbl «Bkn. MUH.» 1 «Bbikn. MMH.» MeHee 1 ¢ ana
3ANEeKTPOMEXaHNYECKNX pene B CUy UX MHEPLIMOHHOCTH.

2.16.2.3. BcTpoeHHble Bbixoabl — LUIMM-pexxum gna moaynen tuna TP

MapameTpbl «BCTpoeHHbIX BbIxogo» B pexume LM (wumnpoTHo-umnynscHas Moaynauus):

«HasBaHue» — kaxgomy Bbixogy PMT 79 yxe npucBoeHO HasBaHWe, U3MEHUTbL KOTOPOE Nosib-
30BaTeslb HE MOXET (CM. PUCYHOK 2.41).

«Pexum: LLUMM» — BbiGpaH cnocob perynuposaHus Beixoga LLUM.

«McTOYHUK» — NapameTp No3BonsieT BbIbpaTb NOrMyeckuin KaHan, 3HavyeHue kotoporo byaet
NCTOYHMKOM JaHHbIX AN BCTPOEHHOro BbixoAda. 3HavyeHne rno ymonyanuto: Jlor. kaH. 1.

Bbnok napametpoB «Hactpomnku LUUM» — napameTpbl NO3BONSAOT MONb3OBaTENO 3agaTb
AvanasoH BXOAHOro CUrHana, Kotopbin 6yaeT MeHATb CKBaXXHOCTb BbIXOAHOIO (CM. OMUCaHWE HUXeE).

Bnok napameTpoB «3afepXKu» — NO3BOMSAIOT NOMb30BATENO YCTAHOBUTL BPEMEHHbIE napa-
METPbI BbIXOQHOIO CUrHana (CM. onucaHue Huxe).

Bbrnok napamempoe «Hacmpoduku LLUAM»

«BxogHon npepen ana 0% LUMM» n «BxogHon npegen ana 100% LUWAM» — ycraHoBkow
3TUX NapameTpoB 3adaéTcsa AMana3oH NIMHENHOro U3MEHEHUS CKBaXXHOCTU MMIMYNbCOB, 3aBUCSLLEN
OT MCTOYHUKA CUrHarma; HuWxe 3TOro AnanasoHa CUrHan paBeH Hym (HyneBasi CKBaXXHOCTb), a Bbllle
3TOr0 AmanasoHa CurHam — MakcumarnbHbI (CKBaXHOCTb pasHa 1). OuanasoH: (-1,7 e+308...+1,7
e€+308). 3HauyeHue no ymonyanumio: 0.

«3HayeHue npu owmnbke» — NnapameTp NO3BONSET NONb30BATENO 3a4aTbh 3HA4YEHME BbIXOOHO-
ro WWAM curHana Bo BpeMsi COCTOSIHMS OLIMOKM Ha KaHamne WMCTOYHMKA AdaHHbIX (cMm. n. 2.16.2.3
«BcTtpoeHnHble Bbixoabl — LWAM-pexxum ana mogynen tuna TP»). AnanasoH: (0...100). 3HayeHne no
ymonyanuio: 0.

«Mepuoa» — NPOOOIKUTENBHOCTL OAHOMO UMKNa BbixogHoro umnyneca WM — wmpoTHo-
NUMMyNbCHON ModynAuMmn (MuHMMansHoe 3HadveHue coctaenseT 0,1 ¢). Auanason: (0,1 c...1600 c). 3Ha-
YeHue No yMornyaHuio: 3 C.

Bniok napamempoe «3adepxKKu»

«BKn. MUH» — MMHMManbHasA NPOAOIMKUTENBHOCTb HAXOXAEHUSA B COCTOAHMUN BbICOKOIO YPOBHSA
(nocne nepekrnoYeHns B COCTOSIHUE BbICOKOTO YPOBHSA MNepeknoyeHne obpaTHO BO3MOXHO TOSbKO
CnycTs ykasaHHoe B napameTpe Bpemsi). AnanasoH: (0 c...1000 c). 3HayeHme no ymondaxutio: O c.

«BbIKN. MUH» — MUHUManNbHas NPOAOIKUTENBHOCTb HAaXOXAEHMSA B COCTOSSHUMN HU3KOIO YPOBHS
(nocne nepeknoyeHnsa B COCTOSTHUE HU3KOTO YPOBHS NepeknioyeHne o6paTHO BO3MOXHO TOMbKO Cry-
CTA yKkasaHHoe B napametpe Bpems). [inanasoH: (0 c...1000 c). 3HavyeHue no ymonyanuio: O c.
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2.16.2.4. BcTpoeHHbIe BbIXOAbl — MOAYIb TOKOBbLIX BbIXOA0B.

I'Iapameprl TOKOBOIO BbiIXoAa

BCTDOQHHbIe BbIXOObl Hasap, NpumeHnTs
KaHan pene Ai1l = HassaHne: Kanan Tok. Bbix. D:1 -
KaHan pene A'2 Tun ‘ 0..20 MA ‘
Kanan pene A3 3HaveHNE: 0,000
T s EAMHULb| M3MEPEHNA: mA
KaHan pene A:5
NeTodrmnk ‘ HET ‘

KaHan pene A:6

3Ha4eHue npv owmnbke ‘ 0 ‘
Kanan pene A:7
KaHan pene A':8 BXOAHOM L1ana3oH
wwoaroenn o
KaHan ToK. Bbix. D:2 BEn e ‘ 100 ‘ —
KaHan Tok. Bbix. D:3

KaHan ToK. Bbix. D:4 BbIXOAHOW AnanasoH

3BVK. curHan R:1 HuxHwin npeaen ‘ 0 ‘

PassepHyTb CNUCok

BepxHun npeaen ‘ 20

PucyHok 2.46

[MapameTpbl KaHanNoB TOKOBOroO Bbixoda:

«Tun» — napameTp 3a4aéTt AnanasoH N3MEHEHUs1 cUrHana Ha kaHarne TOKOBOro BbiXxoda U3 crimcka:

— BbIKN. (3Ha4YeHUe No yMon4aHuio);

— «0...20 MA» — TokoBbIn Bbixog oT 0 go 20 MA;

— «4...20 MA» — TOKOBbIN BbIxod OT 4 0o 20 MA;

— «0...5 mA» — TokoBbIN BbIxog oT 0 Ao 5 MA.

«3Ha4yeHune» — oTobpaXkaeT COCTOSHNE TOKOBOIO BbIX04a, 4OCTYMNEH TOSbKO ANS YTEHMS.

«EanHuUbI n3amepeHus» — otobpaxaeT eaMHULbI UI3MEPEHUSA NapaMmeTpa 3HayeHne, 4OCTYneH
TONbLKO ANS YTEHUA.

«UcTOYHUK» — napameTp No3BoNSIET BbiOpaTb NOMMYECKUA KaHan, KOTOpbIA ByaeT UCTOYHMKOM
AaHHbIX A9 BCTPOEHHOrO BbiXoAa. 3HA4YeHMNE MO YMOSTYaHUIO: HET.

«3Ha4yeHne npu owmnbKe» — NapameTp 3a0aET 3HAYEHWE BLIXOAHOrO CUrHama Ha kKaHane B
crny4yae owmnbKM Ha NOrMYecKoM KaHarne UcTovHuka. 3HavyeHune no ymonyanuio: 0.

Npynna «BxogHown amMana3oH» No3BONseT 3adaTb 3HAYEHUS BXOAHbIX YPOBHEW Ans MacluTa-
BupoBaHMA 3Ha4YeHUs1, Nony4yaemoro u3 kaHana «MctovHuk». CogepXxuT cnegyolme napameTpbl:

«HxXHUM npepen» — 3a4aéT BXOAHOE 3HaYeHWe Ha kaHane «MCToYHMK», COOTBETCTBYHOLLEE
HWKHEMY BbIXOOHOMY npefeny. 3HadeHne no ymonyauuio: 0.

«BepxHun npegen» — 3a4aéT BXOOHOE 3HaYeHMe Ha KaHane «VICTOYHWK», COOTBETCTBYIOLLEE
BEpPXHEMY BbIXo4HOMY npefeny. 3HadyeHue no ymonyanuio: 100.

pynna «BbixogHoOW Auana3oH» No3BONSET 3a4aTbh 3HAYEHUS! BbIXOOHbIX YPOBHEW Ons mac-
WwTabmpoBaHMsa 3HaYeHWs!, BbiJABAEMOro B KaHan TOKOBOro Bbixoda. CogepXuT cnegywowme napa-
MEeTpbI:

«HxHUM npepen» — 3a4aéT BXOOHOE 3HAaYEeHUe KaHasna TOKOBOro BbIXxo4a, COOTBETCTBYIOLLEE
HWKXHEMY BXOL4HOMY npefeny. 3HadeHue no ymonyanumio: 0.

«BepxHun npepen» — 3a0aéT BXO4HOE 3HAYeHME KaHana TOKOBOroO BbiXO4a, COOTBETCTBYHO-
LLlee BepxXHeEMY BXogHOMY npegeny. 3HayeHne no ymonyanuto: 20.

2.16.3. BHeluHUue BbIXoAabl

MeHto «BHeluHMe BbIXOObl» CBSA3aHO C nepedadvert gaHHbiX SLAVE-yCTPOMCTBY C NMOMOLLbIO
npotokona Modbus. MNapameTpbl 3TOro MeHto, onpefensoLlme, Kake gaHHble ByayT oTnpaBnATbLCA
nog4YnHEHHbIM BO Bpemsi paboTbl B pexnme Master (Hanpumep, ckopocTb 0bMeHa, CNMCOK aKTUBHbIX
BbIXOAHbIX PEMMCTPOB U1 T.4.), 3a4al0Tca nonb3oBarenemM B MmeHio Modbus.
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2.16.3.1. BHelwHMe BbixoAabl - O6LMe HACTPOUNKHU

lMepeyeHb JOCTYMHbIX BHEWHUX BbixogoB PMT 79 onpegeneH B meHto Modbus. B cniyyae, ko-
roa BHELLHWE BbIXOAbl HE ONPeaensatnTCca UM HeaKTUBHbI, B MEHIO BHELLHUX BbIXOO4OB OTOoBpaxaeTcs
NyCTOW CMUCOK.

BHelLHWe BbIxogbl MOTYT UMETb ABa TUNa perynmpoBaHus:

— Kak perne;

— KaK JIMHEeNHbIN BbIXo4,

OKpaHHasa opma MeH «BHellHVe BbIXOAbl» 3aBUCUT OT TuMa PerynupoBaHus: «kak pernex
(BNCKPETHBLIN BbIXOA) U «KaK JIMHENHbIV BbIXO4» (AaHANOroBbIN BbIXO).

2.16.4. OGHOBUTb CNUCOK YCTPOUCTB

KHonka «OBHOBUTbL CNMCOK YCTPOMCTB» 3arnyckaeT npouecc OOGHOBMEHMS CncKa BCTPOEHHBIX
moaynen. MNpu 3ToM YacTb HaCTPOEK AUCKPETHbIX BbIXOAOB U BbIxoaoB OyaeT ouuieHa. Mocne o6-
HOBIEHWS CMMCKa YCTPOMNCTB HEOOXOAMMO COXpPaHUTb KOHUIYpaLmto ANt COXPaHEHUS M3MEHEHWIA.

2.17. Jlormyeckue KaHanbl

OcCHOBHbIE HACTPOWKK
lNogknoveHHbIe YyCTpoUCTBa
Jlornyeckue kaHansl
pynnbl

MHemocxeMbl

Mpodounn

Perynatopsl

Modbus

HacTtpoikn Ethernet
HacTtponkn goctyna

2.17.1. MeHo «Jlormyeckue KaHanbI»

MeHio «Jlornyeckne KaHanbl» UCMNONb3YeTCHA AN UX HACTPOMKWU. Jlornyeckne kaHarnbl MOXHO
paccMaTtpuBaTtbh Kak UCXOOHble AaHHble ANS UCMOMb3yeMbIX BbIXOO0B, PEryNnATOPOB UNU APYrux Nnoru-
YeCKUX KaHanos, OHWM MOTyT BbITb cOBpaHbI B rpymnnbl A4nsi COBMECTHOrO oTobpaxeHus Ha akpaHe PMT
79 n apxmBaumun. OnpegeneHne normMyeckoro KaHana npueeaeHo B M. 2.3.2. «Jlorndyeckue kaHanbl».

YT06bl BOWTWM HEMOCPEACTBEHHO B MEHIO KOHMUIYPUPOBaHWS HYXHOrO KaHara, KOCHUTEeCb
3KpaHa 1 3agepXuTe ero Ha HecCKOnbKO CeKyH Ha MaHenun AaHHbIX 3TOro kaHana (cM. noa. (1) Ha pu-
cyHke 2.7). Ecnn yctaHoBrneH napornb (cMm. n. 2.24 «Hactpourku goctyna»), To NpuaeTcs BBeCTU na-
ponb nepes BXOAOM B PEXUM KOH(PUIyprUpoBaHUS.

2.17.2. NNornyeckune kaHanbl — O6LMeE HACTPONKHM

MepekntoyeHme mexagy orMyeckumMm KaHanamm npon3BoguTcst NocpeacTesoM Bolbopa MCKOMOro
Ha3BaHWA U3 CrMcKa B NeBOW YacTy 3KpaHa.

MapameTpbl NOrMYECKOro KaHana 3aBUCAT OT PEXMMa ero UCNosib30BaHuUS.

Mogpo6Hoe onucaHne pexnmoB NPUBEAEHO B Crieaylowmnx pasgenax.

KaHan B pexume «BbIkntoYeH» MMeeT TONbKO 0auH napaMmeTp — ums. B gpyrux pexmmax noru-
YyecKkue KaHanbl akTUBHbI M MOTYT BRMSATbL HA 06paboTKy 1 ynpaBneHne gaHHbIMAN.

MapameTpbl 1 610KM NapaMeTpoB, obLme Ans akTUBHBIX NOrMYECKUX KaHaroB:

«Ha3BaHue» — napameTp 3agaéT Ha3BaHME NOrM4YecKkoro kaHana. 3HadeHue Mo YMOMYaHUIo:
KaHan + Homep kaHana.
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«EQMHULUBbI M3MepeHus» — napameTp 3agaéT eanHUUbl U3MEPEeHUst NOrM4eckoro KaHana,

oTobpaxaemble Ha OCHOBHOW 3KpaHHON hopMme:

— AnNs 3HadeHnsa napameTpa «Pexunm» paBHbIM «/3MepuTenbHbIi BXOO» €ANHNLbI U3MEPEHUS
OyayT ycTaHaBnNMBaTbCA aBTOMATUYECKW, OOCTYMHbI TOSMbKO AN YTEHUSs, peaakTMpOBaHue
BO3MOXHO NOCPEACTBOM BblGOpa eguHUL, UIBMEPEHUIA B MEHIO HACTPONKN MacLuTaba;

— [Ns oCTanbHbIX 3Ha4YeHWn NnapameTpa «Pexum» eanHuLbl N3MEpPEeHUn MoryT ObITb OTpeaak-
TUPOBaHbI NOSb30BaTESNEM.

«Pexnm» — napameTp 3agaéT MexaHu3M paboTbl nornvyeckoro kaHana. lNMapametTp MoxeT npu-

HUMaTb cregyloLlme 3HaYeHns:

— «BbiknoyeH» (3Ha4YeHMe No yMonyaHmio);

— «M3meputenbHbii BXog» - cM. n. 2.17.3;

— «KoHTponb BbIxoga» - cMm. n. 2.17.4;

— «Modbus» - cm. n. 2.17.5;

— «BbIbop 3Ha4yeHus» - cMm. n. 2.17.6;

— «MaTtemaTtnyeckas yHKUMa» - cM. N. 2.17.7;

— «Perynatop» - cm. n. 2.17.8;

— «[podunb» - cm. n. 2.17.9;

— «[aHHble n3 gpyroro kaHana» - cMm. n. 2.17.10;

— «CuctemHoe 3HadyeHune» - cMm. n. 2.17.11;

— «®opmyna» - cm. n. 2.17.12;

— «WHTerpatop» - cm. n. 2.17.13;

— «YcTaBKka» - cM. n. 2.17.14;

— «Tanmep» - cm. n. 2.17.15;

— «CyeTynk» - cm. n. 2.17.16;

— «Kopg owmnbku» - cm. n. 2.17.17.

Bnok napameTpoB «Yaep)xaHue 3HaYeHUA» NO3BOMSET NOMb30BATENO YCTAHOBUTL (DYHKLMIO
yOepxaHusi 3HaveHus1, Kotopas OyaeT coxpaHsaTb NocreaHee 3HadeHuwe kaHana. brnok BkrntovaeT B
ceb4 crneaylouwmne napameTpbl:

«Pexxum» — napameTp 3agaét cnocob Bbi3oBa (PyHKUMM «YaepxaHue 3HadeHus». Mapametp
MOXET NPUHMMaTb CneayrLlmne 3Ha4eHus:

—  «BbIKINHOYEH» — (PYHKUNA «Yaep)KaHUe 3Ha4YeHUsI» OTKITOYEHa (3HaYeHne No yMon4aHuio);

—  «W3 NOMMYECKOro KaHana» - PyHKUna «YgepxaHme 3HavyeHusay» akTMBMpyeTcsl B 3aBUCMMOCTU

OT 3Ha4YeHuns kaHana, BbIbpaHHOro B napameTpe «CTOUHMKY.

«McTOYHUK» — napameTp 3afaéT NIOrM4YeckUin KaHan, KOTopbl OyaeT WCTOYHWMKOM 3anycka
dyHKUMK «YaepKaHne 3HadveHus» (Kkorga 3HadeHune kaHana uctovHuka < 0, yaepkaHue 3HavyeHus
aKTMBHO; NMpu 3HayeHun > 0 yaepkaHue 3HavyeHus OTKNo4YeHo). NapameTp oTobpaxaeTcs, TONbKO
npu BblboOpe 3Ha4YeHUs napameTpa «Pexum» «M3 NOorMyeckoro kaHana». 3HadeHme no yMOMn4aHuio:
Kanan 1.

Bnok napametpoB «OTOOpaxeHMe» — NO3BOMSET YCTAaHOBUTL (bopMaT U AuanasoH OaHHbIX,
oTobpaxkaeMblx Ha 3kpaHe. OnucaHne napaMmeTpoB 610ka NPUBEAEHO B M. XXX

Bnok napametpoB «O6paboTka» — MCnonb3yeTcs Ans MacwTtabupoBaHus N unbTpaumm
OaHHbIX. briok BkntovaeT B cebd crneayoLme napameTpbl U KHOMKK:

«MacwTtabupoBaHue» — napameTp 3a4aéT pexum macwTabrpoBaHWs BbIXOAHbLIX OAHHbIX M0-
rMyeckoro kaHana. lNMapameTp MOXeT NPpMHUMATL CreayloLmne 3Ha4YeHns:

—  «BbIKIHOYEHO» — MacLLUTabMpOBaHNE OTKMNIOYEHO (3HAYEHME MO YMOMYaHUIO);

— «JIMHENHOEe» — onncaHne nNpueeneHo B n. 2.17.2.1;

— «CMelleHne» — onucaHue npmeegeHo B n. 2.17.2.2;
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— «HaCTpoWKa nosnb3oBaTenemM» — onncaHue npueedeHo B n. 2.17.2.3;

— «KBagpaTHbIN KOPEHb» — ONUcaHne npmeegeHo B n. 2.17.2.4.

KHonka «HacTpomnka macwTtaba» — oTKpblBaeT MeHio «HacTporika macwtaba». KHonka oTo6-
pakaeTcsa TOMbKO Mpu 3HavyeHun napameTtpa «MacwTtabvupoBaHMe» OTMIMYHOM OT «BbIKITHOYEHOY.
Habop napameTpoB MeH0 «HacTponka macwTaba» oTnmyaeTcs B 3aBMCMMOCTM OT 3HaAYeHUd napa-
meTpa «MacwTabupoBaHme».

«PUnbTp» — NapameTp 3a4aéT pexum PUNbTpaunmn BbIXOAHbLIX AaHHbIX JIOTMYECKOro KaHana.
dunbTpauma nNpPUMEHAETCs nocne BbINOMHEHUA MacwTabupoBaHus (ecnv MaclwtabupoBaHue U
dunbTpaumnsa aktueHbl). apameTp MOXeET NpUHUMAaTL CreayoLme 3Ha4YeHUS:

—  «BbIKINIOYEH» — PUNbTPaUns OTKINIOYEHA (3HA4YeHMe N0 YMOSTYaHMIO);

— «CrnaxmueawLLniny — onucaHne npmeeneHo B n. 2.17.2.5;

— «MUKOBbIN AeTeKTop» — onucaHne npmeeaeHo B n. 2.17.2.6;

Bnok «YnpaBneHue» — no3BonsieT ynpaBnATb YCTaBKaMU BbIMNOSMHATL KOMMPOBaHWE HACTPOEK
noruyeckoro kaHana. Mpu HaxaTvm KHOMKM «YCTaBKu» OTKPOETCS MEHIO YNpaBfieHNEM YCTaBOK TEKy-
LLIero Norn4eckoro kaHana (onucaHve npmeegeHo B n. 2.17.2.8). Mpu HaxaTtum kHonkn «KonuposaTb
KaHan» OTKPOeTCs MEHI0 C BbIDOPOM KaHanoB Afsi COXPaHEHWs1 NapamMeTpoB TeKyllero kaHana (napa-
METpPbl YCTABOK COXpaHeHbI He ByayT).

2.17.2.1 «MacwrtabnpoBaHue: NIMHENHOe» — 3Ha4YeHNe COOTBETCTBYET JIMHEMHOMY MacLUTa-
GupoBaHu1Io 3HaYeHNs kaHana. MeHto «HacTtporika macwTaba» gnst JaHHOrO 3HaYEeHUS COAEPXKUT
cneayowme napameTpbi:

«BxogHble eanHULbI U3MepeHUs» — napameTp oTobpaxaeT eguHULbI UISMEPEHUSA NCTOYHMKA
curHana norm4yeckoro kaHana. lNMapameTp JOCTYNeH TONbKO AN YTEHUS.

«BbixogHble eAMHNLbI U3MEepeHUs» — napameTp otobpaxaeT eguHULbI UBMEPEHUST Nornye-
CKOro KaHana nocne mactabupoBaHus.

Mpynna «To4ka 1» — 3a4aéT NnepByo TOUKY AN MMHENHOrO MaclTabupoBaHUA N COOAEPKNT
cnegylowime napameTpsl:

«BxogHoe 3HauYeHMe» — napameTp 3a4a€T 3HaYEeHNe NepPBON TOYKM 4O MacluTabupoBaHus.
3HaveHune no ymonyanuio: 0.

«BbIxogHOe 3Ha4YeHune» — napamMmeTp 3a4aéT 3Ha4YeHne NepBor TOYKKU Nocrne MmacwtTabuposa-
HUS. 3HayeHne no ymonyanumio: 0.

Mpynna «To4ka 2» 3a4a€T BTOPYIO TOYKY AN NMIMHEMHOIO MacuTabrpoBaH1s U COOEPXUT crie-
AyloLme napameTpsl:

«BxogHoe 3Ha4yeHne» — napameTp 3a4aéT 3HayYeHne BTOPOM TOYKM 00 MacliTabnpoBaHums.
3HauveHue no ymonyanuto: 20;

«BbixogHoe 3Ha4YeHune» — napameTp 3a4aéT 3HaYeHne BTOPOMN TOYKK nocre macltabupoBa-
HUA. 3HayeHue no ymonyanuio: 0.

lMpumep. TpebyeTca: npeobpa3oBaTb AaBreHne, N3MepPEHHoe AaTYMKOM M3BbITOYHOro AaBne-
HUS1 B YPOBEHb KEPOCUHA B LUCTEPHE, €Cnn AaT4MK YCTaHOBMEH Hke AHa unctepHbl Ha 0,5 m. ®op-
Myria, KoTopas AoMmkHa ObITb MCNONb30BaHa Afs PELLEHNS STOW 3ag4ayu, NPUBELAEHA HUXKE:

H=P/(p*g) - ho=P * 0,125 - 0.5, (2.2)
roe P — gaBneHue B Kunonackansax;
H — ypoBeHb KepocuHa B MeTpax;
0,125 — HaKMNoOH XapaKTepUCTUKM;
-0,5 — cmelleHue.
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MpeanonoXxum, 4To Haw AnMana3oH U3MEHEHUs AaBneHus 3agaH oT MuHyc 2 klMa go nntoc 36 klMa
(ananasoH BbiOpaH NPon3BOSbHO). B 3TOM cnyyae (CM. pUcyHok 2.47):
— [lMapameTtp «MacwTtabupoBaHmne» onpeaensem, Kak « IMHERHOEY.

— MNepexogunm k «HacTtporke macwitaba:

— B eanHuuLy namepeHns Ha BbIXO4e 3anmMcCbiBaeM «M».
— B okHO «BxogHoe 3HadeHne» ToUkKU 1 3anuckbiBaem «2» (HWXKHee 3HavyeHue ananasoHa

OasneHuns).

— B okHO «BbixogHoe 3HauyeHue» Toukun 1 3anucbiBaemM «-0,25» (paccuntaHo no opmyne 2.1).
— B okHO «BxogHoe 3HadeHue» TOYKM 2 3annckiBaem «36» (BepxHee 3HayeHue amanasoHa

OasneHuns).

B okHO «BbixogHoe 3HayeHue» ToYkM 2 3anucbiBaeM «4» (paccumtaHo no gopmyne 2.1).

Mpumep KoHdUrypaumm macwutabmpoBaHus

ornyeckre KaHaslibl EEEY:
K1"KaHan 1"Uamepn... = —j

K10"KaHan 10"Wsme...

K11"KaHan 11"Bbikn. BblaeneHne KaHana

K2"KaHan 2"Usmepm... gt

MacLuTabupoBaHue ‘ |
K3"KaHan 3"Usmepu...
K4"KaHan 4"UsmepH... DuneTp ‘ BbIKJ1. |
K5"KaHan 5"Usmepm...

2 OTobpaxkeHne

K6"KaHan 6"Uzmepwn... ¢OPMET‘ itnensl |
K7"Kanan 7" Usmepw... Kon-Bo 3HaKoB nocne ‘ 0.0000 |
K8"KaHan 8"Modbus 3anarou
K9"Karan "zmepw. .. LLIkana MyH. -10 |

Llikana makc. ‘ 10

K12"KaHan 12 "sbik.
. . - | YnpaeneHue
K13"KaHan 13"BbIkn.

PassepHyTb cNUCcoK ‘ ‘

KOI'IVIPOEETI: KaHan | -

ornvyeckve KaHaslibl Hazap,
K1"KaHan 1"Uamepn... = —j

K2"KaHan 2"Usmepm... St

MacLuTabupoBaHue ‘ NVHeNHoe |

K3"KaHan 3"UsmepHu...
K4"KaHan 4"Usmepm... ‘ @ |
K5"KaHan 5"UsmepH... Punetp ‘ BbIKS. |
K6"KaHan 6"Uzmepmn...
OTobpaxeHne
K7"KaHan 7"Usmepn...
¢OPMHT‘ uposoin |

K8"KaHan 8"Modbus 5

. ; onN-BO 3HAKOB rocse ‘ 0.0000 |
K9"KaHan 9"Usmepn... 3anAaTon
K10"KaHan 10"M3me... Llikana MuH. ‘ -10 |
K11"Karan 11"sbiks. LLIkana makc. ‘ 10 |
K12"KaHan 12"sbikn, ‘ Bbiae/ieHue KaHana |

|K1 3"KaHan 13"BbIk. )

PassepHyTb Cncok ‘yn paeneHue i

MraCLUTa6V1 poBaHWe Hasap, NpumeHUTL
BuibepuTte BapraHT
cMeLLEHNe

Hac‘rpoﬁxa nosib30BaTeNeM

KBagpaTHbIN KopeHb

Hactpolika mMaclutaba Hasap,

Bxog, en, vi3m.: klMa

BbIxoAHble ef, U3M. | M ‘

Touka 1
BxogHoe 3Ha4yeHne | 2 ‘
BbIxogHoe 3Ha4eHue | -0,25 ‘

Touka 2
BxopgHoe 3Ha4eHve | 36 ‘
BbixogHoe 3Ha4eHve | 4 ‘

PucyHok 2.47

2.17.2.2 «MacwTabupoBaHue: cMmeleHue» — 3Ha4YeHne COOTBETCTBYET CMELLEHUIO 3HAYEHUS

kaHana. CMeLLeHne NpoM3BoaMTCS No opmyne:

y = X + cMelLleHue.
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MeHto «HacTponka macwrtaba» ans 4aHHOro 3Ha4YeHUs1 COOEPXUT criegyowme napameTphbl:

«BxopHble eguHULbI U3MEpeHUsa» — napameTp oTobpaxaeT equHULbI UIBMEPEHNSA NCTOYHMKA
CUrHana norn4eckoro kaHana. MNMapameTp OOCTYNEH TOMbKO ANs YTEeHUs.

«BbIxoAgHble eAnHNLbI U3MEepPeHUsa» — NapaMeTp oTobpaxaeT eauHNLIbI 3MEPEHNsT normye-
CKOro KaHana nocne mactabnpoBaHus.

«BenuunHa cmeLwweHnA» — NnapameTp 3agaéT 3HavyeHne cmeleHns. dnanasoH: (-1.7e308...1.7
€308). 3HaueHune no ymon4anuto: 0.

2.17.2.3 «MacwrtabupoBaHMe: HacTpoMKa nonb3oBaTesfieM» — 3HadYeHWe COOTBETCTBYET
MacluTabnpoBaH1IO 3HAYEHUSI KaHana, onpeaensemMbiM HabopoM NMHENHBIX Npeobpa3oBaHU Ha 3a-
OaHHbIX BXOAHbIX MHTepBanax (CM. pUucyHok 2.48).

MeHio «HacTponka macwTaba» Ons JaHHOIMO 3HAaYEeHUs1 COAEPXKUT crieqyowme napameTpbl 1
KHOMNKW: «BxoAHble eauHULIbI U3MepeHusi» — napameTp oTobpaxaeT eguHULbl U3MEPEHUS UCTOY-
HUWKa curHarna nornyeckoro kaHana. lNapameTp AOCTyNeH TOMbKO AN YTEHWUS.

«BbIxogHble eaAHULbI U3MEPEHUA» — napameTp oTobpaxaeT eanHWLblI N3MEPEHUS Nornye-
CKOro KaHana nocne mactabupoBaHus.

«KonuyectBO TO4YeK» — NapamMeTp 3a0aéT KONMYECTBO TOYEK, KOTOpble B HacToslLee BpeMs
yXXe onpegerneHbl B KOHUrypauum macwtabmposaHus. lNapameTp OCTYNEH TOMNbKO AN YTEHUS.

KHonka «PegakTtupoBaHMe TOYeK» — OTKpbIBAaeT MEHI0O «PefakTMpoBaHNE TOYEKY.

MeHto «HacTponka macwrtaba» npegHasHayeHo Ansi onpegeneHns Habopa ToYek, NCNosb3ye-
MbIX 4ns MacwTabuposaHunsa. MeHio cogepXXuT cregytowme napaMmeTpbl Y KHOMKK:

«BxogHoe 3HayeHue» — napameTp 3a4aéT BXOAHOE 3Ha4YeHwe A0 MaclwTabupoBaHUSA Bbl-
OpaHHOI TOYKN. 3Ha4eHne no ymonyanuto: 0.

«BbixogHoe 3HaYyeHue» — napameTp 3a4aéT BbIXOQHOE 3HaveHue nocrie macwtabupoBaHus
BblGpaHHOM TOYKM. 3Ha4YeHMe no ymondaxuto: 0.

KHonka «+» — nobaBnsieT HOBYHO TOUKY 3a oTobpaxaemon. MakcumanbHoe Konuyectso Toyek: 20.

KHonka «-» — yganseT BbIOpaHHY TOYKY, KHOMKa akTMBHA NpY Hanuumm Tpex unm 6onee Toyek.

MepekntoyeHne Mexay ToYkaMu Npou3BOANTCHA NOCPeACTBOM BblOOpa MCKOMOro HasBaHus U3
CMucKa B N1EBOM YacTu AKpaHa.

B cnyyae 3agaHua koopauvHaTt ABYX TOYEK MOfb3oBaTeNbckas HacTponka paboTaeT Kak NIMHen-
Hoe macwTabupoBaHue (cm. n. 2.17.2.1). Ecnn 3agaHo 6onee 2-x Tovek, Nonb3oBaTenbCckasi xapak-
TepUCTUKa NpeacTaBnseT cobom COBOKYMHOCTb OTPE3KOB MPSMbIX NIMHUNA.

Mpumep nonb3oBaTeNbCKON XapaKTepPUCTUKU

|
|
5-TU HTepBaNbHaA XapaKTepUCTUKaA :
|

I I | P4(X4=14, Y4=32)
| |

32 __ 1 el
| | |
I I I I
| P2(X2=7, Y2=25 | | |
o 25| __ |______£ ______ ) N L]
I T | "P3(X3=10, Y3=25)
3 | | i
= | | |
S | | |
v | | |
o | | |
& I I I
z l I !
g —— A ——————————— r———--- T P5(X5=18, Y5=0)- g ——————
x o I e L S re R
a T T T P6(X6=20, Y6=-3)

0 4 8 12 16 20
BxoaHan BenMYMHA

PucyHok 2.48
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2.17.2.4 «MacwTtabupoBaHMe: KBagpaTHbIN KOpPeHb» — 3Ha4YeHWe COOTBETCTBYET (PYHKLMM
N3BreYeHNss KOPHA U3 3HaYEHUs NOTMYECKOro KaHana ¢ BO3MOXHOCTAMU MacwTabupoBaHns u nuHe-
apusaumm xapaktepuctukm Bénmnsm Hynsa. MeHto «Hactporika macwtabay» gnst 4aHHOro 3Ha4YeHus co-
OEPXKNT cnegyromne napameTpbl: «BxoaHble eanHULbI 3MepeHus» — napameTp oTobpaxaeT egu-
HULbI U3MEPEHMS UCTOYHUKA CUrHana nornyeckoro kaHana. NapameTtp AOCTYNeH TOMbKO AN1S YTEHWUS.

«BbixogHble eAMHNLbI U3MEepeHUust» — napameTp oTobpaxkaeT eguHULbI UBMEPEHMUS ornye-
CKOro KaHana nocne mactabupoBaHus.

«[Anana3oH BxoAa MUH» — NapameTp 3a4aéT MUHUMYM AManasoHa BXOOHbIX 3HAYEeHU KaHana
00 MaclwTtabunpoBaHus. 3HayeHne no ymondanumio: 0.

«[lnana3oH Bxoga Makc» — napamMeTp 3a4aé€T MakCUMyM Mana3oHa BXOAHbIX 3HAYEHUN Ka-
Hana o macwrabupoBaHus. 3HavyeHme No ymondaxuio: 1.

«[wnana3oH npeobpa3zoBaHUA MUH» — NapaMeTp 3aaéT BbIXOQHOE 3HaYeHMe KaHana nocne
MacwTabupoBaHnsi NPU BXOAHOM 3HAYEHMM, paBHbIM 3HAYEHWUIO NapamMeTpa «[dnana3oH BXo4a MuH».
3HaveHune no ymonyanuio: 0.

«[vnana3oH npeobpa3zoBaHUA MaKCc» — NapameTp 3a4aET BbIXOAHOE 3HaYeHMe KaHana nocne
MacwTabupoBaHnsi NPU BXOAHOM 3Ha4YeHWM, paBHbIM 3HAYEHUIO NapamMeTpa «[dnana3oH Bxoaa
Makc». 3Ha4YeHMe No ymonyaHuio: 1.

«JInHeapu3sauusa B 0» — napameTp 3a4a€T napameTpbl (PyHKLMM NIMHeapm3aLmmn KBagpaTHOro
KOpHS B6NM3n Hyns. Micnonb3yeTcs Ans YMeHbLUeHUs WymMoB B6Nn3n Hynda. 3HavyeHne na-pameTpa
yKa3blBaeTCs B NPOLEHTax OT M3Mepsemoro ananasoHa. BoamoxeH BbIbop 13 criegytowmx gukcupo-
BaHHbIX 3Ha4YeHun — BbIKN; 0,5; 1; 2 (3Ha4YeHne no ymonyauuio); 3 %. MNpu 3HaYeHUAxX namepsiemMon
BenuunHbl ot 0 10 yKasaHHOro rnopora nHaMUMpyemMoe 3HayeHne BbluMcnsaeTcd no cregyoLen dop-
Myne:

-1

Value = kx%x(dPZ—dPl)erPl, (2.3)
max min
rae: k 3aBUCUT OT 3HAYEHNs napameTpa;
Value -  wuHOguuMpyemoe 3Ha4eHwe;
I - M3MepeHHOe 3HaYeHUe ToKa UM HaMPSPKEHUS;
I min - MMHMManbHOE 3Ha4YeHNe N3MEePSIEMOro ToKa UM HamnpshkeHUs!

(koHCTaHTa, onpegensemas TMNOM AaTvMKa);

- MakcMmarnbHOe 3Ha4YeHWe N3MepPSeMOro ToKa NN HaNpPsKeHUs
(koHCTaHTa, onpegenseTca TMNOM AaTyvka);

dP1 - 3HauveHue napameTpa «[manaszoH npeobpaszoBaHUs MUHY;

dP2 - 3HauyeHue napameTpa «[QnanaszoH Nnpeobpas3oBaHUst MaKec».

I max

3HayeHuns KoadpmumeHTa «k» B 3aBUCUMOCTU OT BbIBpaHHOMO 3Ha4YeHWsi NapaMmeTpa fiMHeapu-
3aumn («JlnHeap. kB. kop. %») NpuBeaeHbl B Tabnuvue 2.6.

Tabnuua 2.6
3HayeHune BxogHow curHan B MakcumanbHas
. KoathcomumeHt
napameTpa TOYKE MakCMMarnbHOW owmnbka K
«JlnHeap. kB. kop. %» owmnbku, A, % (B2-B1), %
0,5 0,125 1,77 14,14
1,0 0,25 2,50 10,00
2,0 0,50 3,54 7,07
3,0 0,75 4,33 5,77
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xXV

PucyHok 2.49

2.17.2.5 «®UnbTp: CrnaxuBaloWMUnM» 3HAYEHNE COOTBETCTBYET (PYHKLMM PUNbTpa 3HAYEHUSA
NIOrMyeckoro KaHasna, 4encTBmMe KOTOporo BhipaxaeTcsl (OOpMyJSIoMn:

oic —oic
Vo=Xy-(1—ew )+Yuy-e v, (2.4)

roe: n—Homep namepenunsa (n=1, 2, 3, ...,);
YN — BbIXO4HOE 3Ha4YeHne ansa TOYKM n;
Xn — TekyLlas namepsemas BenmymHa,;
W — noctosiHHas BpeMeHun B cekyHaax. ATOT KOahULMEHT 3agaeTcsa nosib3oBaTtenem, nc-
X04sa M3 3HayeHus napameTtpa «[llocTtosiHHas 3aTyxaHusa» (3HadveHne «0 c» cooTBeT-
CTBYET BbIKIIOYEHHOMY PUINbTPY;
0,1 ¢ — nepuopg umkna.

Mocne Bbibopa napameTpa «Tun unbTpa: CrnaXxuBarLWUny CTAaHOBUTCA OOCTYMHOW KHOMKa
«HacTtponka cunbTpar», KOTopasi NO3BONSAET NOMbL30BaTENO BBECTU 3HaYeHne «[MoCToaHHOM 3aTyxa-
HUsA» (cM. popmyny 2.4). NocTosHHaA 3aTyxaHUA 3a4aeTcsa B CEKyHOaX U onpeaensieT Bpems, 3a Ko-
Topoe 63 % npoueHTa BXOAHOro 3HavyeHue byaeT nepesBedeHo B BbIxOAHOE (MpM CTyneH4YaToM BO3-
AENCTBMM CM PUCYHOK 2.50).

Mpumep npumeHeHnA crnaxuBarowero hunbTpa: BXOAHOW cUrHan (KpacHbin rpaduk),
curHan nocne punbTpa «fMocTossHHaA 3aTyxaHnAa» = 5 ¢ (3eneHbIn rpaduk), curHan nocne
¢dunbTpa «lMocTosiHHasa 3aTtyxaHusa» = 15 ¢ (cMHUK rpaduk)

3HaueHue

0
0 10 20 30 40 50 60 70 80 90 100

Bpems, ¢

PucyHok 2.50
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2.17.2.6 «®PUnbTp: NUKOBbIN AETEKTOP» — 3HAYEHNE COOTBETCTBYET (DYHKUMM bunbTpa 3Ha-
YeHUs NOrMYEeCcKoro kaHana, kotTopas No3BonsieT obHapyXnBaTb U BU3yanuampoBaTb MUKOBbIE 3HAYe-
HUS n3mepsiemoro curHana. ObHapyxeHne NMKOB BO3MOXHO, €CINN 3HAYeHe M3MepPsSemMoro curHana
yBENNYMBAETCH, a 3aTEM YMEHbLUaeTcsa (MM HaobopOoT) Ha BEMWYMHY, 3afaHHYl MNofb3oBaTeNeMm.
Mocne aToro 3adnKCUMPOBAHHOE MMKOBOE 3HAYEHNE MOXET COXPaHATLCA B TE€YEHME YCTAHOBMEHHOMO
nonb3oBaTenemMm npomexyTka BpemeHn. Ecnn B TeyeHne atoro Bpemenn PMT 79 oGHapyxuBaeT Ho-
BbII MWK, €ro 3Ha4YeHne OOHOBNSAETCS, a OTCYET BPEMEHMN YAEPXKAHMSA 3anyCcKkaeTcsl 3aHOBO. B cnyyae
NCTEeYEHNs 3a4aHHOr0 BPEMEHM WM OTCYTCTBUSA OOHapyxeHusa HoBoro nuka, PMT 79 nepexoguT K
OTOOpPaXXEHMIO TEKYLLIErO 3HAYEHUS N3MEPSEMOro curHana (CM. pucyHok 2.51).

0T06pa)KeHVIe TeKyuwlero 3Ha4eHusa namepsiemoro cCurHana

A
3Ha4yeHue

BpeMs yaepaHus

BpeMS yaepxaHus

3Ha4yeHue

3Ha4vyeHne, \'/ \\\_/‘—\K__ —

Bpems
L

PeanbHoe namepeHHoe 3HayeHve
OTobpakaemoe 3HayeHue

PucyHok 2.51

Mocne BbIGOpa onuMM «NUKOBbLIA AETEKTOP» Ha 3KpaHe nosiBnsieTcss kHonka «HacTpowka
dunbTpar, KOTOpasi OTKPbIBAET AOCTYN K CrieAywmM napameTpam KoHurypaumm ounbtpa:

«Pexunm» — no3BonsieT BbibpaTb pexum padoTbl hunbTpa:

— «MNWUKN» — onpeaeneHne BbICOKUX 3HAYEHUI NOrMYECKOro kaHana (3Ha4yeHne no yMon4aHuio);

— «BMaAvHbly - oNpeaeneHne HU3KMX 3Ha4YeHUI NTIOrMYEeCcKoro KaHana.

«3HayeHue» — NuK iy nposan 6yayT obHapyXeHbl, €CNn 3HAYEeHNe CUrHana yMeHbLUMTCA Unv
YBENMYNTCA Ha BENNYMHY, 3aJaHHYI0 3TUM napameTpoM. 3HayeHne no ymonyaHuio: 1.

«Bpems yaepxaHusi» — Bpemsi, Ha KOTOpoe BennymMHa obHapyXeHHoro nuka bygert coxpa-
HATBCA NPU YCNOBUK, YTO He ByaeT obGHapyXeH HoBbI NKK. OQuana3soH (0...1000). 3Ha4yeHne no ymon-
YaHuio: 1.

«Pexum cbpoca» — BKNOYEHNE 1 BbIKIIOYEHME (PYHKLMM cOpOCcCa NMMKOBOrO 3HAYEHUS normde-
CKUM KaHarnom:

—  «BbIKIKOYEH» — COPOC NTOrMYECKMM KaHanNom BbIKIIOYEH (3Ha4YeHME N0 YMOYaHuio);

— «U3 NOr. KaHana» — no3sornsieT BblOpaTb NOMMYECKUI KaHan, KOTOPbIA, eCriv ero 3HadeHue

Bbilwe 0, cbpocuT 3HaveHne obHapyXEeHHOro nukKa.

«McTouyHMK cbpoca» — CooepXKMT CMMCOK NOrMYECKMX KaHanoB, U3 KOTopbix ByaeT BbibpaH uc-

TOYHKK cOpoca.

2.17.2.7 Tpynna «OToGpaxeHue»

Bnok BkntoyaeT B cebs cneayowime napameTpbl U KHOMKN:
«®opmat» — napameTp 3agaéT popmaTt oTobpaxeHUss AaHHbIX Flormyeckoro kaHana. lNapa-
MeTp MOXeT MPUHUMaTL CneayroLine 3HayeHus:
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—  «UUpPOBONY» — COOTBETCTBYET OTOOPAXKEHWNIO 3HAYEHNSI KaHana B BuAe Yvicna (3HadeHve no
YMOIYaHUI);

— «OUCKPETHbIN» — COOTBETCTBYET OTODPaKEHMIO 3HAYEeHUS KaHana B BUAE COCTOAHUN: «HU3-

koe» («0») unu «Bbicokoe» («1»);

— «BpEeMsi» — COOTBETCTBYET OTODpaXKeHUto 3Ha4YeHnst kaHana B Buae «44:MM:CCx», n3 pacue-

Ta nepesofa UNPOBOro 3Ha4eHNsl Ha NOrMYEeCKOM KaHane B CeKyHAbl C Hayana pacyeTa;
— «TEKCT» — COOTBETCTBYET OTOOpaXXeHUI0 3HA4YeHUsA KaHana B BMAE OAHOro M3 Habopa Tek-
CTOBOrO 3fIeMeHTa.

«3HaKOB Nocrne 3anATon» — napameTp npegHasHaveH ans undposoro dopmarta u 3agaéTt Ko-
NMYEeCTBO 3HAKOB Mocne 3anAToun, kKotopoe byaeT otobpaxaTbCa B BbIXOAHOM 3HayeHun. [Nonb3oBa-
Tenb MoOXeT BblbpaTb oauH n3 BapuaHToB: «0» (6e3 paecatnyHon Toukm), «0.0», «0.00», «0.000»,
«0.0000», «0.00000», «0.000000» (oo 6 3HakoB nocne 3ansaTon). 3HadeHWe no yMOonYaHuw —
«0.0000y.

«TeKCT BbIKMN.» — NapameTp 3a4aéT TEeKCT, KOTopbIn OyaeT oTobpaxaTbCa B 3HAYEHUN fornye-
CKOro KaHana B pexume «PopmaT = UCKPETHBLIN» U MPU BXOAHOM 3HAYEHUN MEHbLLE UM PaBHO HY-
nto (no ymon4yanuio «OFF»).

«TeKcT BKN.» — napameTp 3a4aéT TEeKCT, KOTopbIN ByaeT oTobpaxaTbCsl B 3HAYEHUU fornye-
CKOro kaHana B pexume «PopmaT = OUCKPETHbIN» M BXOOHOM 3Ha4YeHun Gonblue Hyns (no ymondya-
HUIO «ON»).

«Wkana MuH.» — NnapameTp 3adaéT MMHMMarnbHOE 3HadYeHne KaHana, KoTopoe oTobpaxaeTcs
Ha 3KpaHe Onda rpaduka, rmcTorpaMmmbl, CTPENOYHOro nHankaTopa. AnanasoH (-le+12...1e+12). 3Ha-
YyeHue no ymonyanuto: -10.

«lWkana Mmakc.» — napameTp 3a4aéT MakcumarnbHOe 3Ha4YeHue KaHana, KoTopoe oTobpaxaeTcs
Ha 3KpaHe onga rpaduka, rmMcTorpaMmmbl, CTPENOYHOro nHaMKaTopa. AnanasoH (-1le+12...1e+12). 3Ha-
YyeHue no ymonyanwuto: 10.

KHonka «HacTponka TeKCTOB» — OTKpblBaeT MeHK «HacTporika TekcToB», oTobOpaxaeTcs B
3Ha4YeHMN NOrMYECKoro kKaHana B pexmme «PopmaTt = TEKCT».

MeHro «HacTpomka TekcTa» — ncnonb3yeTcs Ana onpeaeneHnst Cnmcka TEKCTOBbIX 31EMEHTOB
oToBpaXkeHns Norm4eckoro kaHana B pexmme «Popmat = TekcT». CoaepXxuT crneayowime napamet-
pbl:

«KonnyecTBo 3Ha4YeHUN» — napameTp 3a4a€T KONUYECTBO TEKCTOBLIX ANIEMEHTOB OTOOpaxe-
HUA. TEKCTOBLIN aNeMeHT NpeacTaBneH B BuAe napbl napameTtpos «3HadeHne N» n «Tekct N», rae N
— HOMep TeKCTOBOro anemMeHTa. [lnanasoH (3...10). 3HayeHne no ymonyaHuio: 3.

«3HayeHue N» — napameTp 3a4aéT COOTBETCTBYHOLLEE TEKCTY « TeKCT N» 3Ha4YeHune normyecko-
ro kaHana, rge N — Homep TeKCTOBOro arieMeHTa.

«TekcT N» — napameTp 3a0aéT COOTBETCTBYIOLLMIA 3HAYEHMIO NapameTpa «3HayeHne Ny TekcrT,
roe N — HoMep TEKCTOBOro arieMeHTa.

MpogomkeHne nepeuncrieHnsi napaMmeTpoB rpynnbl «OToOOpaxeHney»:

KHonka «BblgeneHue KaHana» — OTKpbIBaeT MeHIo «BblaeneHne kaHanar.

MeHio «BblgeneHue KaHana» — UCMNoONb3yeTcs Ona M3MeHeHUs uBeTa ooHa M ero pexuma.
Monb3oBaTenb MOXET YCTAHOBUTb A0 NATM PasfMyHbIX BapuaHTOB BblAENeHus, B 3aBUCUMOCTUN OT
BaXXHOCTM COObITMSA, KOTOPOE AOSMKHO BbI3blBaTb BblAeNEHME 3TOro kaHana. MeHio BkntodaeTt B cebs
cneayoLwme napameTpbl:

«Pexunm» — ncnonbayeTcsa 4ns nsaMeHeHnsa cnocoba oTobpaKeHust: «BbIKITHOYEH» (3Ha4YeHme no
YMOSYaHUIO), «MOCTOAHHBINY, «KMUTAHUEY.

«Mepuog» — NOABNSETCS, KOrAa YCTaHOBMEH «MUTAKOLLUAY PEXUM, U 3a4aET Nepuog MUraHus.

«YpepxaHue» — MMHUManbHOE BpeMS, B TEYEHNE KOTOPOro BblOpaHHbI BapuaHT BblaeneHus
OyOeT cCoXpaHATbCS, AaXe ecrnv CUrHas oT UCTOYHUKA BblAerneHns NCHE3HET.
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«3anyck» — C NOMOLLbIO 3TOro napameTpa nonb3oBaTerlb MOXeT BblbpaTb NOrMYecKMn kaHan,
KOTOpbI ByaeT UCTOYHMKOM AONiS 3anycka BblaerneHus kaHana. Korga 3HavyeHue KaHana-ucTOYHMKa
MEHbLLE NN PaBHO HyIO — BblAeNeHne HeakTUBHO, a Korga 3HavyeHve bonblue Hyns — akTUBHO.

«lMpwn owmbke» — C NOMOLLLIO ITOrO NapameTpa Nornb3oBaTesnb MOXET onpeaenntb, byaeT nu
BbIOpaHHbIN BapuaHT BblAeNEeHWs akTUBHbIM, KOrga KaHan-ucTovHUK Bo3BpallaeT OLwunbKy:

— «b6e3 BblgeneHua» — BbiOpaHHbIN BapuaHT BblAeneHns He ByaeT akTMBHbLIM NMPU COCTOSTHUN

noru4yeckoro kaHana «Owmnbka» (3Ha4YeHNe N0 YMOMYaHUIO);

— «C BblAeneHnem» — BblOpaHHbIN BapuaHT BbiaeneHns OyaeT akTMBHbLIM NPU COCTOSHUW O-

rmyeckoro kaHana «Owmnbkay.

«UBeT» — BbIGOp LBETOB WpUdTa U PoHa BbiAENEHUS.

Wcnonb3ya cTpenku, pasMelleHHble B NpaBOM BEpXHEM Yriy 3KpaHa, nonb3oBaTterlb MOXeT
BblOpaTb BapuaHT BblAeneHus, KOTOpbIM OH XO4eT HacTpouTb. CpeaHas KHOMKa No3BOnsieT Ocyllie-
CTBUTb NPSMOM BbIGOP KOHKPETHOrO BapuaHTa 13 crnucka.

HecMoTpsi Ha TO, 4TO OTOBpaxeHne U3MepsemMoro 3HadeHUs Ha 3KpaHe BO3MOXHO B HECKOIb-
KMX pexumax (BnrnoTb A0 pexnma «4 3Haka nocrne 3ansaTony), nonb3oBaTenb LOMMKEH yYMTbIBaTb pe-
anbHyl0 3asiBMEHHYI0 NOrPeLIHOCTb NOAKNIYeHHOro K PMT 79 gatymka 1 norpeLHocTb n3aMepuTernb-
HOro KaHana B LesioMm.

CnepyeT obpawatb BHMMaHWe Ha vepapxuio BblaeneHus. Ecnn ogHOBpeMeHHO co3ganyTcs
ycnosus ansi paboTbl ABYX WNW Tpex PexuMMOB BblAeneHus, otobpaxaTtbcs OyaeT BapuaHT C
HaVMMEHbLUMM NOPALAKOBLIM HOMEPOM.

LLikana BpemeHun sBnsaeTcs obuien ana Bcen rpynnbl 1 MOXeET OblTb HACTpoeHa B MeHio «[pyn-
nbl» (cM. N. 2.18. «[pynnbI»).

2.17.2.8 MeHro «YcTaBKU»
MeHto no3BonseT BbibpaTb B COOTBETCTBME NMOOOMY norMyeckomy kaHany o 8 apyrmx norude-
CKMX KaHasioB, BbIMOSHAOWMNX POSib YCTaBKWU. YNpaBneHne CrncKoOM YCTaBOK U UX NapamMeTpoB Bbl-
NOSHSIETCA B MEHIO «YCTaBKMy. [1Nna OTKPbITUS MEHIO «YCTaBKU» HEOOXOAMMO HaxaTb KHOMKY «BbiGop
yCTaBOK» B rpynne «YnpasneHue» B napameTpax Nornyeckoro kaHana (aanee — onopHbIN kaHan).
KHonka «+» gobaBnseT HOBYIO YCTaBKy.
KHomMka «-» yaanseT BblOpaHHyO yCTaBKy.
«KaHan» — napameTp onpegenseT Normyeckmi kaHan, Ucrnonb3yemblin AN BblMUCNEHUSA 3Ha-
YeHUs YCTaBKM (3HaA4YeHWe Mo yMomnyaHuto: HeT). Nocne n3MeHeHus 3HaYeHuss JaHHOro napameTtpa
OyneTt npousBedeHa KoHpUrypaunsa BelbpaHHOro kaHana: napameTpy «HassaHue» Byaet npucBoeHo
3HaJYeHne «<HasBaHue onopHoro kaHana>:Y<Homep yctaBku>, napameTpy «Pexum» byaet npuceo-
€HO 3HayeHue «YcTaBkay», napameTtpy «MCToYHuk» OyaeT npucBOeHO 3HaveHue «<OnopHbIM Ka-
Han>», napameTpy «Popmat» BGyaeT NPUCBOEHO 3HAYeHWE «AUCKPETHbIM». NMocne Bbibopa nornye-
CKOro KaHana B KayecTBe YCTaBKM ero napameTpbl «HasBaHue», «Pexum» n «MICTouHnK» CTaHOBATCS
HeJOCTYNHbI ANA pedakTUpoBaHUA, KONMpoBaHWE B AaHHbIA KaHan 3arnpewaeTcs. [locne nsmMeHeHus
OaHHOro napameTpa npoussBoamTca obHOBMEeHNe cnncka «BblaeneHne kaHana» Ans OnopHOro kaHa-
na.
«3HaYMMOCTb» — napameTp onpegenseT TUN yCTaBkW W 3agaeT UBeT Mapkepa yCTaBku B
rpacdhnyeckom npegcrasneHnn. MoxeT NnpMHMMaTh 3HaYEHUS:
— «npegynpeguTernibHas» COOTBETCTBYET CBETNO KpacHOMY LIBETY ANSA pexunma YCTaBKU «Bbl-
LIe YyCTaBKM» U CBETIO CMHEMY LIBETY OS5 PEXMMA YCTaBKM «HWKE YCTaBKM» (3HadYeHune no
YMOIYaHWIo);

— «aBapuKrHas» COOTBETCTBYET KpaCHOMY LUBETY AN1S peXuMMa YCTaBKU «Bbllle YCTaBKU» U CU-
HeMy UBeTYy AN pexnmMa yCTaBKU KHWXKE YCTaBKN».

MapameTpbl «Pexum yctaBkm», «[pu owmnbke» n nocnegyowme napameTpbl oTobpaxatoTcs
TONbKO nocne Bbibopa KaHana Ans BbIYMCNEHUS YCTaBKN, UX PYHKLUMOHAN COOTBETCTBYET OOHOUMEH-
HbIM MapamMeTpam U3 OrnMcaHus NOrMYecKoro KaHana B pexume «YcraBkay.
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«Pexum yCTaBKMn» — napameTp no3BOosidAeT MnoJjib3oBaTeslto Bbl6paTb TMN YCTaBKU, MOXET
nMeTb cnefgyoume 3Ha4YeHNA:

«BbIKIMIOYEH» — yCTaBKa B HEAKTUBHOM COCTOSIHUM (3HAYEHWE MO YMOSYaHWUIO);

«BblLLE YCTaBKN» — yCTaBKa HAXOAMTCSA B COCTOSIHUM BbICOKOTO YPOBHS, KOrga BXOAHbIE AaH-
Hble BbIlLE 3a4aHHOro 3Ha4YeHus, B NPOTUBHOM Cry4ae yCTaBka HaxO4MTCS B COCTOSIHUMN HU3-
KOro YpOBHS;

«HWXE YCTaBKM» — yCTaBKa HAXOAUTCSA B COCTOSIHMM BbICOKOIO YPOBHS, KOr4a BXOAHbIE AaH-
Hble HWXe 3a4aHHOro 3Ha4YeHUs, B MPOTMBHOM Cllyvyae yCTaBKa HaXOAUTCA B COCTOSHUWN HU3-
KOro ypoBHsi (He oTobGpaxaeTca B rpacdomy4eckoM npeacTaBneHnn);

«B JQuanas3oHe» — ycTaBKa HaxoOuTCsl B COCTOSIHMM BbICOKOrO YPOBHS, KOraa BXOAHbIE AaH-
Hble He BbIXOAAT 3a npeaerbl AuanasoHa, B NPOTUBHOM Criyyae ycTaBKa HaxOamUTCs B COCTO-
AHUN HN3KOTO YPOBHS;

«BHE guanasoHa» — YCTaBKa HaxXoOWUTCS B COCTOSIHMM BbICOKOrO YPOBHS, KOrga BXOAHblE
AaHHble 3a NpegenaMy avanas3oHa, B MPOTUBHOM Crydae ycTaBka HaxoguTCs B COCTOSIHWUM
HN3KOro ypoBHs (He oTobpakaeTcs B rpadhn4eckom npeacraBneHnn);

«lMpn owmbke» — NnapameTp NO3BONSIET BbIOpaTb TUN peakumy KaHana B criydyae nosiBreHus
curHana «Owwunbka» (korga OMOpPHbIA JIOTMYECKUIA KaHan nepexoguT B cocTosdHue owwmnbku). Mpeny-
CMOTpPEHbI cregyowmne BapuaHTbl 3TOro napameTpa:

«6e3 nameHeHnn» — pexmnm «Owmnbka» He BNUSIET Ha COCTOsSIHWE BbIXOA4a (3HaveHue no
YMOM4YaHuio);

«BbIKINOYEHNEY — MPU Nepexone OMNOpHOro KaHana B coctosiHne «Owmnbka» yctaBka Hemea-
NEHHO NepeKIYaeTcsl B COCTOSIHNE HU3KOrO YPOBHS;

«BKINOYEHMEY» — MPU Nepexone OMNOpHOro kaHamna B cocTosiHne «Owmnbkay» yctaBka Hemen-
NEHHO NEePEKITYaeTCs B COCTOSIHNE BbICOKOTO YPOBHS;

«3agepKKa BbIKMOYEHMA» — NPWU Nepexoae OnopHOro kaHana B coctosiHve «Ownbkay» ycTas-
Ka nepekntoyaeTcs B COCTOSAHUE HU3KOro YPOBHS MO UCTEYEHUU BPEMEHW, YCTaHOBMEHHOIo
napameTpoM «3afepKKa BbIKIIOYEHNSY;

«3aflepXXKa BKIOYEHUsI» — MpU nepexoae OrnopHOro kaHana B coctosiHne «Owmnbka» yctaBka
nepeknio4yaeTcs B COCTOAHME BbICOKOrO YPOBHS MO UCTEYEHUN BPEMEHU, YCTAHOBIEHHOMO
napameTpoM «3afepKKka BKIHOYEHNS».

«Pexxum» — napameTp onpenensieT TUN YpoBHS YCTaBKU:

«3HayYeHue» — 03Ha4aeT, YTO yCTaBKa — MOCTOSIHHAS BENUYMHA (3HAYEHNE MO YMOYaHWI);
«KaHan» — o3Ha4yaeT, 4YTO yCTaBka COOTBETCTBYET 3Ha4YEHMIO NOrMYeCcKoro kaHana (B rpadu-
YeCKOM MpeacCTaBneHNN MapKepbl 3HAYEHUIN yCTaBku OyoeT M3MEHSITCA TOMbKO Mpu nepe-
KIMIOYEHNN 3KPaHoB).

«YcTaBKa» — onpegensieT 3HadeHne curHana, npeBbilUeHNEe KOTOPOro nNpuBedeT K U3BMEHEHMIO
COCTOSIHUA KaHana (ons pexuma «3HadeHuney), unm no3sonseT BblbpaTb NorMdecknin kaHan, aktu-
Yyeckoe 3HadeHue KoToporo ByaeT nMoporoM Ans U3MeHeHUst COCTOSIHUSA yCTaBku (Ans pexuma «Ka-
Han») ons peXMMoB:

«Bbllle yCTaBKM» — ecnn 3Ha4yeHne NCTo4YHuKa Bblille, YeM 3Ha4YeHUe YpoOBHA, yCTaBKa nepe-
XOAUT B COCTOAHUE BbICOKOIo YPOBHA;
«HWXe YyCTaBKMn» — eCJqin 3Ha4YeHne UCTOYHUKa HWXe, YeM 3HavYeHune ypoBHA, YCTaBKa nepe-
XOAUT B COCTOAHUE BbICOKOIo ypOBHA.

[wnana3soH: (-1,7 e+308...+1,7 e+308). 3HaueHune no ymonyaHuto: 0.

«HwxHAA ycTaBka» 1 «BepxHaAa ycTaBka» — napaMeTpbl onpeaensoT gManasoH, B KOTOPOM
NPOUCXOOUT M3MEHEHME COCTOSHUA KaHana (Ong pexuma «3HayvyeHue»), UM OHW MO3BONSAKT Bbl-
OpaTb nornyeckme KaHarbl, pakTuyeckme 3Ha4yeHus KoTopbix ByayT AManasoHOM U3MEHEHMUS COCTOS-
HMs Bbixoda (onsa pexuma «KaHany) ons pexxmmos:
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— «B AManasoHe» — eCnn BXoAHble JaHHble HaxoOdATcsa B npegenax onpeaeneHHoro avanaso-
Ha, KaHan NepexoauT B COCTOSAHWE BbICOKOIO YPOBHS;

— «BHe AuanasoHa» — ecnv BXOAHble JaHHble HaxXOAsTCH BHE yKas3aHHOro AuvanasoHa, kaHan

nepexoauT B COCTOSAHWE BbICOKOIO YPOBHS.

«'ucTtepesunc» — BennunHa 3oHbl Bo3BpaTa no cpabaTbiBaHMIO pene.

«Tun rucrtepesunca» — «KCUMMETPUYHBLIN» N KHECUMMETPUYHBINY .

Hwxke onncaHa norvka namMeHeHus 3HayeHust KaHana aAnga pasnuyHbliX BapyaHToOB HacTpoek:

[ns BapmaHTa HacTpoukm «Pexum»: «Bbllle yCTaBkM» U «TuN ructepesnca»: «CUMMETpUY-
Hblny: Mpu yBennyeHun 3HayeHns ONopHOro KaHana cpabaTblBaHWe yCTaBKM NPOUCXOOUT NpU 3HaYe-
HUM «YcTaBka» + «lucrtepesuc». A nNpu yMeHbLUEHUN 3HAYEHUSA OMOPHOro KaHana BbIKITYeHVe
YCTaBKM MPONCXOOMUT Npn 3HaYeHun «YcTtaBka» - «Fuctepesuncy.

[na BapuaHTa HacTporkn «Pexnm»: «Bblle ycTaBku» U «Tun rmctepesmca»: «HeCMMMeTPUY-
Hblny. Mpn yBennyeHun 3HayeHns onopHOro KaHana cpabaTblBaHMe yCTaBKM MPOUCXOOUT NpU 3HaYe-
HUN «YcTaBKa», a Npy YMeHbLUEHUN 3HaYeHWs1 ONMOPHOrO KaHana BbIKIHOYEHME YCTaBKM NPOUCXoauT
npu 3Ha4yeHun «YcTaBKa» - «Fucrepesmcy.

[ns BapuaHTa HacTPOMKN «PeXnm»: «HWxXe yCTaBkM» N « TUN ructepesmcan: «CUMMETPUYHBINY.
Mpn yMeHbLUEeHUN 3HA4YeHMs OMOPHOro KaHana cpabaTbiBaHWe YCTaBKM NPOUCXOAMT MPU 3HAYEHUU
«YctaBKa» - «'ucrepesnc». A rnpu yBenuyeHUn 3aHayeHns ONOpHOro KaHana BbIKIIOYEHUEe YCTaBKu
NpPoOMCXoanT Npu 3HavyeHnn «YctaBkar» + «F'ncrepesmucy.

[na BapmaHTa HacTponkM «Pexnm»: «HWKe ycTaBkm» n «Tun rucrepesncar: «HeCMMMeTpUY-
HbIny. [pY yMEHbLLEHUM 3HaYeHMs OMOPHOro kaHana cpabaTbiBaHWe YCTaBKW MPOUCXOAUT NpU 3Ha-
YyeHun «YcTaBKa», a Npu yBenmyeHnn aHayeHnsi ornopHOro KaHana BbIKIIOYEHUe YCTaBK/M NMPOUCXOAUT
npu 3HavyeHun «YcTaBka» + «ucrtepesuncy.

Bnok napameTpoB «3agepXKu» — napamMeTpbl NO3BOMSIOT MOMb30BaTENIO YCTAHOBUTL NPO-
OOIMKUTENBHOCTN 3a4epXeK M3MEHEHUS COCTOSIHWUS YCTaBKU U MUHUMAarbHOW MPOAOIMKUTENBHOCTH
COCTOSIHUA YCTaBKM.

«BknroyeHna» — napamMeTp NO3BOMSET YCTAHOBUTb BPEMS, KOTOPOE AOIMKHO MPONTN C MOMEH-
Ta NPEBbILLEHNSA 3HAYEHUSA YPOBHSA 40 M3MEHEHUSA COCTOSIHUS YCTaBKM OT HU3KOrO YPOBHSA K BbICOKO-
My. AnanasoH: (0 c...23 4 59 muH 59 c). 3HaveHune no ymonyanuio: O c.

«BbIkntoYeHnA» — napamMeTp Mo3BOMSET YCTAHOBUTL BPEMs, KOTOPOEe AOMMKHO MPOWUTU C MO-
MEeHTa NPEBbILLEHNS 3HAa4YEHUS YPOBHS 10 NU3MEHEHUSA COCTOAHNUS YCTaBKN OT BbICOKOrO YPOBHS K HU3-
komy. inanasoH: (0 c...3 4 59 muH 59 c). 3HayeHne no ymonyanuio: O c.

«BKn. MUH.» — MYHMMarnbHasA NPOSOIMKUTENBHOCTL COCTOAHUS BbICOKOTO YPOBHS YCTaBKM (ecnu
yCcTaBKa Nepeknio4aeTcs B COCTOSAHME BbICOKOIO YPOBHS, NEPexXof B COCTOSIHWE HU3KOro ypoBHS Oy-
AeT BO3MOXEH TONbKO NO ucteveHmmn atoro Bpemerun). fiuanasoH: (0 c...23 4 59 muH 59 c). 3HayeHne
no ymon4anuto: 0 c.

«BbIKN. MUH.» — MMHMManbHas NPOAOCIHKUTENBbHOCTb COCTOSIHUSE HU3KOTO YPOBHS (ecnu ycTas-
Ka nepekniovaeTcs B COCTOSIHME HU3KOTO YPOBHS, NEpexod B COCTOSIHME BbICOKOro YpOBHA 6Gyger
BO3MOXEH TOSbKO MO UCTeYeHMM aToro Bpemenn). AunanasoH: (0 ¢...23 4 59 muH 59 c¢). 3HayeHue no
ymonyaHuio: O c.

Cnuncok «BblgeneHne kaHana» Ans OMOPHOro KaHana aBTOMaTU4ECKM nepecTtpavBaeTcs npu
N3MeHeHUM 3HayeHu napameTtpoB «KaHan» unm «3Ha4yMMocCTby». KOnmMyecTBO aneMeHTOB Bblaene-
HWS OMOPHOTO KaHana ycTaHaBNMBaETCA B COOTBETCTBUM C KONMMYECTBOM YCTaBOK. [1na kaxaoro ane-
MEHTa B COOTBETCTBMM C ycTaBKkoln Bblbupaetcsa «MCTouHmnK» = «<KaHan ycTaBku>», CTUMb 4Ymcen =
YepHbIN, UBET POHa = OpaHXeBbln 118 NpeaynpeanTenbHOW YCTaBKU U KpacHbI ANS aBapUnHOWN.

lMocne HacTponKkn ycTaBoK OHM ByayT oTobpaxaTbCa Ha aKpaHe ¢ rpadmnyecknm otobpaxeHmem
3Ha4YeHMN NOrM4YeCcKMX KaHanoB B Buae rpaduvkos, Tabnuu, rmctorpaMmm 1 MHEMOCXEM.

BaxHo:

Ha akpaHe OyayT oTtoOpaxaTbCs TONbLKO YCTaBKM CO 3HauyeHMeM napameTpa «Pexum
yCTaBKMU» PaBHbIM «BbllUe YCTaBKU» UNN «HUXKE YCTaBKu»!
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N3meHeHMe ypoBHA cpabaTbiBaHUS yCTaBKU NOCPEACTBOM U3MEHEeHUS JIOrM4yeckoro Ka-
Hana (nNpv 3agaHuM NOrM4YecKoro KaHamna) B peanbHOM BpeMeHu oTobpaxaTtbcs B rpaduye-
CKOM npeactaBneHMn He O6yaet! [na oGHoOBNeHus Heob6XogMMO BbINONHUTL OOHOBMEHUE
3KpaHHbIX (hOpM NOCPEACTBOM NMepeKnioYeHUA akTUBHOIo BuAa Unm rpynnbil.

Mpun npocmoTpe apxuBa 4yepe3 MeHwo PMT 79 cpabarbiBaHMe ycTaBOK B TaGnMyHOM
npeacTtaBneHNM oTtobpaxaTtbca He Oyget! [AnA npocMoTpa COCTOAHUWA YCTaBOK B apxuBe
Heo6Xx0AMMO BbIBOAUTL FPYNMNy C KaHarnamMm ycTaBoOK.

Mpu npocmoTpe apxuBa 4vepe3 meHo PMT 79 B none rpadmka oTobpaxaroTca TeKywme
YPOBHM cpabaTbiBaHMA yCTaBOK, U3MeHEeHUe YPOBHEWN YCTaBOK He yYnTbiBaeTcs!

2.17.3. llornyeckue KaHanbl - pexum «ameputenbHbIN BXOA»

BbikntoyeH

‘ MeHto “’ ‘ Jlornyeckume kaHanbl H M3mepuTernbHbIn BXoS
KoHTposb BbIxoAa

Modbus

Bbibop 3HaveHus
MaTemaTuyeckasi pyHKLMS
Perynsartop

Mpoduneb

[laHHble n3 gpyroro kaHana
CuncrtemHoe 3HaveHne
dopmyna

WHTerpartop

YcraBka

Tanmep

CueTumk

Kopn owmnobku

OTOT pexum no3BonseT nonb3oBatento obpabaTbiBaTe AaHHbIE C MOMOLLbIO YCTAHOBIIEHHbIX B
PMT 79 BxoaHbIx Moaynen. 3t AaHHble MOryT BbITb 0TOBpaxeHbl u/unm obpaboTaHbl B NOOLIX ApY-
MMX NOrM4yeckux KaHanax (Hanpumep, C MOMOLLBI0 MaTeMaTUYeCcKon PyHKUUM U BUPTyanbHbIX pe-
ne) unun MoryT 6bITb NCTOYHUKOM AaHHbIX AN YpaBneHnsi BbIXOA4aMM.

MapameTpamu NOrM4ecknx kKaHanoB B pexnme «/3ameputensHbIn BXoa» SBNSIOTCA:

«HasBaHue» — 334a€T UMSA NOrM4ecKoro KaHana.

«EauHnubl namepeHusi» — And BCTPOEHHbIX MoAyrnen 3agaétcs aBToMaTudeckn. Ytobbl ns-
MEHUTb eJUHULY U3MEepPEHUs], criedyeT NCMNOMb30BaTb PEXMM MacLUTabupoBaHus.

«ACTOYHUK» — B 3TOM NapameTpe nonb3oBaTternb BblOMpaeT UCTOYHUK OaHHbIX U3 Cnucka Ao-
CTYMNHbIX BCTPOEHHbIX BXOAOB (CM. ONUCAHUE HUXe).

KHonka «HacTponka nctoyHuka» — OTKpblBaeT MEHIO PeaKkTUPOBaHNSA NapaMeTpoB BCTPOEH-
HOro Bxofa, BblbpaHHOro 3HavyeHnem napameTpa «ICTOUHMKY.

Bnok napametpoB «YaepaHue 3Ha4Ye€HUA» — MO3BOSSET NOMNb30BaTENO YCTAHOBUTbL COOT-
BETCTBYIOLLYIO (PYHKLMIO, KOTOpast ByaeT coxpaHaTb nocnegHee 3HadeHve kaHana (cm. n. 2.17.2 «Jlo-
rmyeckue kaHanbl - ObLme HacCTPOMKNY ).

Bnok napametpoB «O6paboTka» — ncnonb3yeTcsa Ans MacwTtabupoBaHus 1 unbTpaumm
AaHHbIX (M. n. 2.17.2 «Jlornyeckune kaHarnbl - O6LME HACTPONKNY).

Bnok napametpoB «OTOobOpaxxeHMe» — NnapameTpbl 6110ka NO3BONSAOT NONb30oBaTENIO BbIOpaTh
dopmaTt 1 ananasoH AaHHbIX, OTOOpaXaembIx Ha akpaHe (cMm. n. 2.17.2 «Jlornyeckne kaHanbl - O6-
LLIMEe HaCTPONKM»).
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Mapamemp «AcmoyHuUK» e pexume «M3mepumenbHbil 8X00»

Mocne HaxaTus Ha KHOMKY «VICTOYHUK» MOSIBNSETCHA CNUCOK AOCTYMHbLIX aHanoroBbliX BXOAOB.
Bbi6paHHbI BapnaHT OyaeT MCTOYHUKOM AaHHbIX 41151 3TOro JIOrM4eCcKoro KaHana.

B PMT 79 npegycmoTpeHo 2 cnocoba nameHeHms KoHpurypaumm BCTPOEHHbIX BXOAOB:

— C NOMOLLbIO KHOMKN «HacTporka NCTOYHUKa» B MEHIO «Jlormdyeckme kaHanbly;

— C NOMOLLbIO MeHIO «BcTpoeHHble BXoabI».

NcTouHukoMm B pexume «3mepuTtenbHbIi BXxog» MOryT ObiTh (B TOM e Nnopsiake, Kak u B Crnc-
Ke YCTPOWCTB - CM. PUCYHOK 2.52):

a) BXOAHblE MOAYNW, YCTAHOBIEHHbIE B COOTBETCTBYIOLLMNE CIOTHI.

OnuncaHune napameTpoB BXOOHbIX MOgyren npueegeHo B n. 2.16.1.

6) BCTPOEHHbIV AUCKPETHbIN BX0A, KOTOPbIN 0603HavaeTcsa Kak «KaHan guck. Bx. 1:1».

BCTpoeHHbIN AMCKPEeTHBIN BXO MOXET OblTb UCMONb30BaH, HaNnpuMMep, Kak nepekntoyaTtens ang
npouecca. OnucaHnsi napameTpoB cm. B n. 2.16.1.3.

MpocmoTp cnucka BbIGOPKM AOCTYMNHbIX U3MEepPUTENbHbIX BXOAOB

Hasag MprmeHUTL

KaHan gyck. Bx. B!8 -

KaHan gmck. Bx. B:9

KaHan gvck. Bx. B:10
KaHan gyck. Bx. B:11
KaHan gyck. Bx. B:12
KaHan YacToTHbIn C:1
KaHan YacToTHbIA C:2
KaHan YactoTHbIA C:3

KaHan YacToTHbIA C:4

© Kanan ALN E:1
KaHan ALN E:2 -

PucyHok 2.52
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2.17.4. NNornyeckune KaHarnbl - pexxuMm «KOHTposb Bbixoaa»

BbikrtoueH
M3ameputenbHbIn BXo4,

\ MeHto \—P \ Jlornyeckme kaHanbl )—» KoHTponb Bbixoaa
Modbus

Bbi6op 3HaveHust
MaTtemaTtundeckas yHKUMS
PerynsaTtop

MNpodunb

HaHHble n3 gpyroro kaHana
CucteMHoe 3Ha4yeHue
dopmyna

WHTerpartop

YcTaBka

Tarnmep

CueTunk

Kopn owwmnodku

OTOT pexum no3eonsieT otobpaxaTb AaHHbIE U3 BCTPOEHHbIX BbIXOOHbLIX MOAyren, obpabarbl-
BaTb MX B NMOObLIX APYrMX NOrMYecKnxX kaHanax (Hanpumep, ¢ NOMOLLbI0 MaTeMaTuyeckon yHKLNN),
OHW MOTYT Takke OblTb UICTOYHUKOM AaHHbIX A4N18 yNpaBrieHns ApyruM BbIXO4OM.
Bup akpaHa KoHUrypaumm normyeckmnx kaHanos B pexume «KOHTpornb Bbixoda» npuBedeH Ha
pucyHke 2.53.
Bua skpaHa KoHcurypaumm norm4eckux KaHamnoB
B pexume «KoHTponb Bbixoaa»

ornyeckume KaHasnabl Hazag,

K1"KaHan 1"KoHTpo... WHpeKc KaHana: | -

K2"Kanan 2"Wsmepw... HasgaHue ‘ KaHan 1 ‘

K3"KaHan 3"WMamepm...
Pexum KoHTponb Bbixoaa

K4"KaHan 4"Wsmepwm...
3HaveHve: 0,0000

K5"KaHan 5"Wamepw...
EAMHVLBI N3MepeHNA:

K6"KaHan 6"Nsmepwm...

NcTo4HnK ‘ KaHan pene A1 ‘
K7"KaHan 7"Wamepw...

K8"KaHan 8"V13MepM... ‘ HacTpoiika ncTo4HMKa ‘

K9"KaHan 9"Wamepw...
YaepxaHue 3HaYeHunA

K10"KaHan 10"Uame...

Pexxum ‘ BbIK/I. ‘
K11"KaHan 11"sbIkn.
K12"KaHan 12"sbIK. O6paboTka
K13"KaHan 13"Bbikn. MacTabuposaHme ‘ BbIKJL. ‘

PasBepHyTb CrMcoK

DunbTp ‘ BbIK. ‘ J

PucyHok 2.53

MapameTpamum nornyeckoro kaHana B pexxmme «KoHTponb Bbixoda» ABNATCS:

«Pexum: KoHTponb Bbixoga» — 3agaH pexumMm «KOHTposnb Bbixogay.

«HasBaHue» — 3a4aéT nmMa Normyeckoro kaHana.

«EAnHMUbI M3MepeHna» — AN BCTPOEHHbLIX MOAynen 3agaétca aBToMmatmyecku. YTobbl mns-
MEHUTb eQuHULY U3MEPEHMS, CrieaQyeT UCMOoNb30BaTb PEXUM MacLLUTabMpoBaHUS.

«ACTOYHMK» — B 3TOM NapameTpe Nnorib3oBaTenb BbIOMPaAeT UCTOYHMK AAHHbIX U3 cnucka Oo-
CTYMHbIX BCTPOEHHbIX BbIXOAOB (CM. ONUCAHNE HUXKE).
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KHonka «HacTponka MCTOYHMKa» — OTKpPbIBAET MEHIO PeAaKTUPOBaHUSA NapamMeTpoB BCTPOEH-
HOro BbIXoAa, BbIbpaHHOro 3HayeHnem napametpa «/CTOYHUKY.

Bnok napametpoB «YaepxaHue 3Ha4YeHUsI» NO3BONSAET MOMb30BaTENIO YCTAHOBUTL COOTBET-
CTBYHOLLYIO (PYHKLMIO, KOTOpas ByaeT coxpaHaTb nocrneaHee 3HayveHune kaHana (cm. n. 2.17.2 «Jloru-
Yyeckue kaHanbl - ObLwune HaCTPOMKN»).

Bbnok napametpoB «O6paboTka» — ncnonb3yeTcs Ansi MacwTabupoBaHus 1 uUnbTpaumm
AaHHbIX (cM. . 2.17.2 «Jlornyeckue kaHanbl - ObLne HaCTPOMKNY ).

Bnok napameTtpoB «OTOobOpaxxeHMe» — napameTpbl 6110Ka NO3BOMSOT NONb30oBaTeENO BblibpaTh
dopmMaT 1 gnanasoH JaHHbIX, OTOOpaxxaemblx Ha 3kpaHe (cm. n. 2.17.2 «Jlormyeckune kaHanobl - O6-
LLIe HaCTPOWNKM»).

Mapamemp «MAcmoyHuk» e pexume «KoHmponb ebixoda»

Mocne HaxaTusa Ha KHOMKY «ACTOYHUKY» MOSBASETCS CMMCOK OOCTYMNHbIX BCTPOEHHbIX BbIXOAOB.
Bbl6paHHbI BapnaHT OyaeT MCTOYHUKOM AaHHbIX OS5 9TOro NIOrMYeckoro kaHana.

NcTouHnkom ang pexxuma «KoHTponb BbIxoga» MOXeT ObiTb:

— KaHan O4HOro U3 BbIXOAHbLIX MoAynen, yCTaHOBIMEHHbIX B COOTBETCTBYHOLLUNE CrOThI (CM. pu-
CYHOK 2.54). HdopMaumto 0 BbIXOAHbBIX MOAYNAX CM. B M. 2.16.2 «BcTpoeHHbIe BbIXoab!»;

— BCTPOEHHbIN AUHAMUK, UMEHyeMbI «3BYK. curHan I:1» - nogpobHee 0 3ByKOBOM BbIXOAE CM.
B M. 2.16.2 «BCTpOEHHbIE BbIXOObI».

anMeprlﬁ nepevYeHb AOCTYNMHbLIX BCTPOEHHbLIX BbiIXOo40B

Hasap MpumeHnTL

KaHan pene A1l -

KaHan pene A:2

KaHan pene A:3
KaHan pene A4
KaHan pene A:5
KaHan pene A:6

KaHan pene A:7

KaHan pene A:8
KaHan Tok. Bbix. D:1

KaHan Tok. Bbix. D:2

KaHan Tok. Beix. D:3 -

PucyHok 2.54
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2.17.5. NNornyeckue kaHanbl — pexum «Modbus»

BbikntoyeH
MNameputernbHbIN BXOS,
KoHTposb BbIxoAa

| MeHto |== | Jlorudeckue kaHanb! = | Modbus

Bbi6op 3HaveHus
MaTemaTuyeckast pyHKLMS
Perynatop

Mpoduneb

[laHHble n3 gpyroro kaHana
CucrtemMHoe 3HaYeHune
®opmyna

WHTerpatop

YcTaBka

Tanmep

CyeTunk

Kopn owwmnbkum

Pexnm «Modbus» no3sonseT nonb3oBaTento HACTPOUTb NOTMYECKUIA KaHan ans:

— CuMTbiBaHUSA OaHHbIX U3 PMT 79 SLAVE no RS-485 Modbus RTU (PMT 79 — B pexume
MASTER);

— YTeHus/3anncu gaHHbIxX u3/e normdeckun kaHan PMT 79 no RS-485 Modbus RTU (PMT 79 —
B pexume SLAVE) unu yepes Ethernet nopt (Modbus TCP/IP, PMT 79 — B pexume SLAVE).

[aHHble, nocTynatowme B fiornyecknii kaHan B pexxmme «Modbusy, MoryT 6bITb 0TOGpaxeHbl Ha
3KpaHe, o6paboTaHbl APYrMMMU NOTMYECKUMU KaHanamu (npumep — maTemaTtnyeckas QyHKUMS munm
BMPTYyanbHOe pene) unu MoryT 6bITb UCTOYHMKOM OaHHbIX ANS yNpaBrieHNs BbIXO4OM.

[MprMep HacCTPOWKKM NorM4yeckoro kaHana B pexume «Modbus» npuBeneH Ha pucyHke 2.55.

Mpumep HacTpoMKM norm4yeckoro kaHana B pexume «Modbus»

ornyeckume KaHaJibl Hazap,

K1"KaHan 1"Beibop 3... = WHpekc kaHana: 11 -

K2"KaHan 2"Uamepi... HasBaHwne ‘ KaHan 11 ‘

K3"K 3"W
aHan 3 Vzmepn Pexim ‘ Modbus ‘

K4"KaHan 4"Wamepm...
3HaueHue: 25,6300

K5"KaHan 5"Wsmepwm...
EAMHWLBI U3MEpPeHNA ‘ ‘

K6"KaHan 6"Wamepw...

Modbus ‘ MODBUS 2 RTU MopT 2 ‘

K7"KaHan 7"Wsmepwm...

K8"KaHan 8"WNamepy... Slave npubop ‘ 1: YcTpoWcTso 1 Agpec:1 BKA. ‘—

K9"KaHan 9"Namepwm... Bxog npubopa ‘Bx.1: 0x3000, 32 6uTta c nnas...‘
K10"KaHan 10"Uame...
" " YnepKaHne 3HaYeHnA
K11"KaHan 11"Modbus
Pexum ‘ BbIK/L. ‘

K12"KaHan 12"sbIkn.
K13"KaHan 13"sbikn. . O6paboTka

PasBepHyTb cMcoK ‘ T
PHT Marlll'raﬁmnnnauup‘ RhIKN. ‘

PucyHok 2.55

MapameTpamu nornyeckoro kaHana B pexume «Modbus» asnsatoTcs:

«Pexum: Modbus» — 3agaH pexum «Modbusy.

«HasBaHme» — 3agaéT UMsi NOrMYECKoro KaHana.

«EpnHULLI n3MepeHusi» — napameTp No3BOMSET NONb30BaTENO 3a4aTh €ANHULY U3MEPEHUS.
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«Slave npubop» — napameTp oTobpaxaeTcs TONbKO B TOM criyyae, ecnv B napametpe «lMopT»
3anucaHo 3HadveHne «Modbus Master». C nomowbio 3TOro NapameTpa nonb3oBaTeflb MOXET Bbl-
6paTb BeAOMOe YyCTPOMCTBO U3 Cnucka, onpeaeneHHoro B MeHio Modbus ana obmeHa AaHHbIMK C
HUM.

«Bxoa npubopa» — napameTp 3aBUCUT OT pexumma nopra:

— B pexume «Modbus Master» nonb3oBatenb MoXeT BblbpaTb Peructp YTeHUs BEAOMOro

YCTPOWNCTBa 13 crucka, onpeaeneHHoro B meHo Modbus;
— B pexume «Modbus Slave» psigom ¢ nyHkToM «Bxog npnbopa» ykazaH HOMep Nornyeckoro
KaHana u Homep perucTpa, NPUCBOEHHOrO 3TOMY NIOMMYECKOMY KaHarny.

Bnok napameTpoB «YaepXaHue 3Ha4Y€HUA» — MO3BOSSIET NOMb30BATENO YCTAHOBUTbL COOT-
BETCTBYIOLLYIO (PYHKUMIO, KOTOpas OyaeT coXpaHATb nocrnedHee 3HavyeHue kaHana (CMm. rmasy n.
2.17.2 «Jlornyeckue kaHanbl - Ob6LMEe HACTPONKNY ).

Bnok napametpoB «O6paboTka» — MCNonb3yeTcss Ansi MacwTabmpoBaHus N unbTpauum
AaHHbIX (cM. n. 2.17.2 «Jlornyeckune kaHanbl - O6LLME HACTPONKMY).

Bnok napameTpoB «OTOoGpaxkeHue» — napameTpbl 6/10ka NO3BONAIOT NONbL30BaTENO BbIOpaTh
dopmaTt n ananasoH AaHHbIX, OTOOpaXaemblx Ha akpaHe (cm. n. 2.17.2 «Jlormyeckme kaHanbl - O6-
LLINe HACTPONKNY).

2.17.6. Ilornyeckue KaHanbl — pexum «Bbibop 3HauyeHus»

BobikntoyeH
M3meputenbHbIi BXo4,
KoHTposb BbIxoAa

Modbus

| MeHto |== | Jloruyeckue kaHanb = | BbiGop 3HaueHWsi
MaTemaTuyeckasi pyHKLMS
Perynsartop

Mpocuneb

[aHHble n3 gpyroro kaHana
CuncrtemHoe 3HaveHne
dopmyna

WHTerpartop

YcraBka

Tanmep

CueTuunk

Koa owmnbkn

OTOT pexvM No3BONSEeT NONb3oBaTeNO BPYYHYIO 3a[aBaTb 3HAYeHWe kaHana ans otobpaxe-
HWUS1 Ha aKpaHe u 06paboTkm ero B MOObLIX APYrMX NIOrMYECKUX KaHanax, TaKkke 3To 3Ha4YeHue MOoXeT
ObITb UCTOYHMKOM JaHHbIX ANS yrnpaBneHus BbIXOAOM UMW y4acTBOBaTb B pacyétax ApYyrux rnormye-
CKUX KaHamnoB.

MapameTpbl NOrMyecknx kaHanos B pexume «Bbibop 3HavYeHusA»:

«Ha3sBaHue» — 3a0aéT MMA NOrMYecKoro KaHana.

«Pexum: Bblbop 3HaYeHUA» — 3aaH pexum «Bbibop 3HavYeHusa».

«EanMHuUbI namepeHus» — B napameTp nonb3oBaTerb MOXET 3a4aTb eAUHNLY U3MEPEHUS.

«BbIGOp 3HauyeHusi» — napameTp oTObOpaxaeTcsa TONbKO B TOM Criyyae, Korga napametp
«KHOnKa pegakTpoBaHus = BblIKMNoYeHa». ocne HaxaTua Ha KHOMKY psAoM C Apnbikom «Bbibop
3HaYeHVs» NOABMAETCS OKHO, MO3BOMSIOLLEE BBECTU 3HAYeHME (CM. PUCYHOK 2.56), 1 3TO 3HaYeHune
ByaeT 9BNATbCA MCTOYHUKOM [aHHbIX 4118 NIOrM4eckoro kaHana. 3HadeHue no ymonydanuo: 0.
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«KHonka pepakTupoBaHusi» — napamMeTp Nno3BosisieT akTMBMPOBaTb KHOMKY Ha MaHenu gaHHbIX
(cM. pucyHok 2.57) n nmeeT fBa BapuaHTa:

— «BbIKIIOYEHa» — KHOMKa Ha Aucnnee OTKMYeHa, UCTOYHUKOM AaHHbIX FIOrM4eckoro KaHana

OygeT 3HadeHue, yCTaHOBNEHHOE B NapameTpe «Bbibop 3HauYeHnsay;

— «BKIOYEHa» — KHOMKa aKTMBHA, B 3TOM Cllydyae MCTOYHWKOM [aHHbIX FIOrMyecKkoro KaHana
6yneT 3HavYeHne, yCTaHOBIEHHOE NOCMe HaXaThs Ha KHOMKY, HO HavanbHoe 3HaveHune byaet
COOTBETCTBOBATb 3anucaHHOMYy B napameTp «Bblbop 3HauyeHusi» nepen akTUBMPOBAHWEM
napameTpa «PepaktupoBaHue» (3Ha4YeHue No YMONYaHuIo).

«Pexum KHOMKu» — napameTp BMAEH Ha 3KpaHe TOMbKO B TOM crnyyae, korga napameTp «Pe-
AaKTMpoBaHMe = BKIOYeHO», N napameTp «PopmaT» 6noka «OTobpaxeHue» onpenereH, kak guc-
KpeTHbIW. [MapameTp nmeeT 4Ba BapuaHTa:

— «BUCTabunbHbINY — KaXgoe HakaTue n oTrnycKaHue KHOMkM ByaeT Bbl3blBaTb U3MEHEHWE CO-

CTOSIHUS (3HAYEHME MO YMOITYaHUIO);

— «MOHOCTaBUNbHBLINY — KaX4oe HaKaTue M OTMNyCcKaHue KHOMKW OyaeT Bbi3biBaTb Nepexon u3
coctosiHusa «BbIKJ1.» B coctosiHne «BKIl.» Ha Bpemsi, paBHoe 0,1 ¢, a nocrne 3Toro KaHan
cHoBa OyneT Bo3BpaluaTbes B coctosiHne «BbIKI1.».

«MuHuManbHoe ycTaHaBNMBaeMoe 3HadeHue» — 3a4aéT MUHMMAarnbHO AOMyCcTUMOe Afis

BBOZA 3HayeHune napameTpa «Bbibop 3HauyeHnsa». 3HayeHre No ymonyaHuio: -1le+6.

«MakcumanbHoe ycTaHaBNMBaeMoe 3HauyeHue» — 334aéT MaKcumanbHO AoMycTuMoe Ans
BBOZA 3Ha4yeHune napameTpa «Bbibop 3HavyeHnsa». 3HayeHne no ymonyaHuio: 1e+6.

«3arpy3ka U3 apxumBa» — napameTp 3afa€T Pexum 3arpy3km u3 apxmsa nocrnegHero 3HavyeHus
nocne nepesarpy3kv npubopa (kaHan JormkeH 6biTb AoGaBNeH B apxuBmpyemyto rpynny):

— «He 3arpyxaTtb» — nocrnegHee 3Ha4YeHne He 3arpyxaeTcs;

— «nocregHee 3HayeHne» — NPOM3BOANTCA 3arpyska nocnegHero 3aHa4eHnsa 3 apxmea.

Bnok napameTpoB «YaepXaHue 3Ha4Ye€HUA» — MO3BOSSET NOMb30BaTENO YCTAHOBUTL COOT-
BETCTBYHOLLYO byHKLUMIO, KOTOpas byoeT coxpaHaTb NocrneaHee 3HadyeHue kanana (cm. n. 2.17.2 «Jlo-
rmyeckme kaHanbl - ObLwme HaCTPOMKN»).

Bnok napameTpoB «OTOGpakeHMe» — napameTpbl GrioKa NO3BONSAKT NONb30BaTENO BbIOpaTh
dopmaTt 1 gnanasoH AaHHbIX, OToBpaxaembix Ha akpaHe (cM. n. 2.17.2 «Jlornyeckme kaHanbl — Obwme
HaCTPONKN»).

MeHIo norn4yeckoro KkaHana B pexume Bbi6op 3HaueHus

ornyeckume KaHasnabl Hazag,

K11"KaHan 11"Modbus

3arpysKa 13 apx1ea He 3arpyarb

K1"KaHan 1"Bbl6op 3... MHOeKc KaHana: 1 -
K2"Kanan 2"Wsmepw... HasBaHue ‘ KaHan 1 ‘
K3"KaHan 3"N3mepwm...
P Pexuam ‘ Bbli6op 3Ha4eHVA ‘
K4"KaHan 4"W3mepwm...
3HaveHue: 0,1000
K5"KaHan 5"Wamepm...
EANHWLGI M3MEPEHNUA ‘ ‘
K6"KaHan 6"N3mepw...
K7"Karan 7" Namepn... Bbl6op 3HaueHus ‘ 0,1 ‘
K8"KaHan 8"Wamepw... Pexnm KHornkn ‘ BKJI. ‘
KS"KaHan 9"Wamepwm... BBog, MUH. -50 ‘

K10"KaHan 10"U3me... BEUAMaKc,‘ 1000

K12"KaHan 12"Mare...
K13"KaHan 13"Bbikn. "_| YaepXKaHne 3HaveHnA
PasBepHyTb CNCOK PexUM ‘ BBIKA. ‘ -

PucyHok 2.56
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MaHenb faHHbIX ANA NOrMYecKoro KaHana B pexunme BbIGOp 3Ha4YeHuA

[MaHenb gaHHbIX NOrMYeCcKoro kKaHana

30Ha KHOMKM

KocHuTechb naHenn gaHHbIX Ha 2-3 ¢ angd Bxoaa B
MEHI0 KOH(UIYPUPOBAHWS NTOTMYECKOrO kaHana

KocHuTech KHOMKKM Ha 2-3 ¢ Ansa BXoda B MEHIO
KOHPUrypUpoBaHMs NOrM4Yeckoro kaHana

KocHuTech KHOMKu aons penakTnpoBaHua nnm
N3MEeHeHNa 3Ha4YeHna Norm4eckoro KaHana

PucyHok 2.57

[encTBme KHONKM Ha NaHenu AaHHbIX 3aBUCUT OT napameTpoB 6noka «YaepxaHue 3HaYeHUs»
(onucaHue 6noka napameTpoB «YaepKaHue 3HadeHus» cMm. B n. 2.17.2 «Jlornyeckune kaHanbl — O6-
LLine HacTporKM») 1 oT napameTpa «PopmaT» Brnoka napameTpoB «OTOOpaxeHne» (onncaHue Groka
napameTtpoB «OTobpaxeHue» cM. B n. 2.17.2 «Jlorndyeckne kaHanbl — O0LMEe HACTPOMKNY):

a) Npu BbIKNIOYEHHON PYHKLMN YaepKaHNe 3HaYeHns:

— Ons dopmarta «UMppOBONY» MOCME HaXaTus KHOMKM NOSIBUTCA OKHO BBOAA 3HAYeHuUs (CMm.
PUCYHOK 2.18), 3TO 3HayeHne ByaeT SBNATbCA UCTOYHMKOM AaHHbIX NS NIOrMYecKkoro kaHana,

— Ons opmaTa «QUCKPETHbIN» HaXaTue KHOMKN BbI3OBET NEepeKoYeHne Mexay COCTOsHUS-
Mun («O» n «1»), Ha gucnnee B NaHenn aHHbIX TEKCT M3MEHUTCS B COOTBETCTBMM C MapameTpamu,
yCTaHOBIEHHbIMU B 6rioke « OTobpaxeHuey;

©) npu BKNOYEHHOW OYHKLMW yOepXKaHWUs 3HaYEHNS:

— Ons dopmata «UMdppoBOM» — MOCMNE HaXaTus KHOMKM MNOSBMASIETCA OKHO, MO3BOSMsoLLEe
Nnonb30BaTento BBECTU HOBOE 3HAYeHWe KaHana. 370 3HayeHue He ByaeT UCTOYHMKOM AaHHbIX Anis
KaHana, a byaeT 3Ha4YeHNEM, COXPaHSAOLLMMCA Ha BpeMs akTuBaummn yHKLUUN yaepXKaHUSa 3HayYeHus,
npy 3TOM B OKHE pefaKTMpPOBaHUS 3HAYEHUS KHOMKW NOSIBUTCA HOBOE 3HA4yeHue, koTopoe byaer uvc-
TOYHMKOM [aHHbIX OS5 3TOro FfIOrMYecKoro KaHana npu oTKoYeHnn QYHKUNN yaepKaHust 3Ha4YeHUs;

— Ons dopmMaTta «OUCKPETHbINY — HaXaTWe KHOMKM He nepekntovaeT cocToAHUS («0» n «1y),
oTobpakaemble Ha NaHenn OaHHbIX B COOTBETCTBUMM C 0O0O3Ha4YeHMAMU, 3ad4aHHbIMK B NapaMmeTpax:
«Tekct BbIKJ1.» (3Ha4YeHne kaHana = «0») n «Tekct BKIl.» (3HayeHne kaHana = «1») 6noka napa-
meTpoB «OTOBpaxeHne», HO Kaxgoe HOBOE HaXaTue COXpaHseT COCTOsSHME KHOMKM B Bydepe u
YCTAHOBUT 3HA4YeHMe NOrM4ecKkoro kaHamna B COOTBETCTBMM C TEKYLUMM, Koraa yHKUUS yOoepKaHUs
3Ha4yeHMs BHOBb OyaeT BbIKMOYeHa.
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2.17.7. llornyeckune KaHanbl - peXXMM MaTeMaTU4eCKux (pyHKLUM

BbikntoyeH
M3ameputenbHbIn BXo4,
KoHTponb BbixoAa

Modbus

Bbi6op 3HaveHust

‘ MeHto ‘—» ‘ Jlormyeckme kaHanbl ‘—} MaTtemaTudeckasa pyHkUna
PerynsaTtop

MNpodunb

[aHHble n3 gpyroro kaHana
CucrtemMHoe 3HayeHue
dopmyna

WHTerpaTtop

YcTaBka

Tarnmep

CyeTtunk

Kopn owwmnodku

OTOT pexum no3BossieT NOMb3oBaTeNto onpeaenaTb MatemaTudeckme yHKUuun ans otobpa-
XXeHus Ha aKpaHe, 06paboTkM AaHHbIX B NOObIX TOMMYECKMX KaHanax unmn ncrnosib3oBaHns nx B kade-
CTBE MCTOYHWMKA AaHHbIX A8 yNpaBneHus unm HacTporkmn ntoboro obbekTa.

PMT 79 umeeT WIMPOKUA CNeKkTp MaTtemMaTnieckmx yHKUUN, KOTOPbIN yBenMyunuBaeT (yHKUNO-
HanNbHOCTb W AManas3oH NpuMeHeHus npubopa. Ha pucyHke 2.58 npeactaBneHbl napameTpbl BXOAHO-
ro KaHana B pexume matemaTu4ecknx yHKLUMNA.

MeHI0 BXOOHbIX KaHanoB - NapamMeTpbil,
cneuuduryHbIe ANA peXnumMa MateMaTuiecknx yHKLUN

ornyeckme KaHa/ibl Hazag,

K1"KaHan 1"V3mepn... - WHAaeKc KaHana: 11 -

K2"KaHan 2"Uamepi... HassaHue ‘ KaHan 11 ‘

K3"KaHan 3"Wamepm...
P Pe)KVIM‘ MaTemaTnyeckan GpyHKUMA ‘

K4"KaHan 4"Wamepw...
3HayeHue: 1,9304

K5"KaHan 5"W3mepw...

EAMHVLIpI N3MEPEHNA ‘ ‘

K6"KaHan 6"Wamepw...

* y
K7"KaHan 7"Vamepw... PyHKLIAA ‘ 3uak([1]) * |11} ‘

LSRR UL e Yaep>KaHne 3HaYeHua

K9"KaHan 9"Wamepw... Pexum ‘ b1 ‘

K10"KaHan 10"1zme...

K11"KaHan 11"Mare. .. O6paboTka

MacuTabuposaHue ‘ BbIKJ1, ‘

K12"KaHan 12"sbIkn.

K13"KaHan 13"sbikn. DunsTp ‘ BbIKA, ‘

PasBepHyTb CMMCOK ‘ <

PucyHok 2.58

[MapameTpbl NOrMYECKOro kKaHana B pexxmMe MaTeMaTuyeckux (PyHKLNIA:

«Pexum: MaT. pyHKUUA» — 3a1aH pexnm «MaTematnyeckas yHKUUA».

«HasBaHue» — 3a4aéTt nmMa Nnormyeckoro kaHana.

«EAnHMUbI 13MepeHua» — napameTp NO3BONSAET NOMb30BaTEN 3a4aTh e4MHULY U3MEPEHMS.

«DyHKUMA» — napameTp NO3BONSET MOMb30BaTeNto BblbpaTb MaTeMaTtuyecKkyto (OYHKLUUIO U3
cnucka (CMm. onucaHue Huxe). 3HadeHne no ymonyaHuo: «X + Yy.
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Bnok napameTpoB «YAaepxaHue 3Ha4eHUA» — MNO3BOSSIET MOMb30BATEN0 YCTAHOBUTL COOT-
BETCTBYIOLLYIO (OYHKLMIO, KOTOpas ByaeT coxpaHsaTb nocnegHee 3HadeHne kaHana (cm. n. 2.17.2 «Jlo-
rmyeckme kaHanbl — O6Lme HacTPOMKNY).

Bnok napametpoB «O6pabotka» — mcrnonb3yeTca Ans MacwTabupoBaHus 1M unbTpaumm
AaHHbIX (cM. n. 2.17.2 «Jlornyeckune kaHanbl — ObLmMe HaCTPOMKNY).

Bnok napameTtpoB «OTOobOpaxxeHMe» — napameTpbl 6110Kka NO3BOMSOT NONb30oBaTENO BblibpaTh
dopmMaT 1 ananasoH daHHbIX, oToOpaxaembix Ha akpaHe (cM. n. 2.17.2 «Jlornyeckue kaHanbl — OG-
LLIe HaCTPOWNKM»).

MNMapamemp «®PyHKUuUs» 8 pexxume «Mam. hyHKUuUsI»

OcHoBHble MaTeMaTuMyeckne yHKUuK, peanu3oBaHHble B PMT 79: crnoeHue, BblMMTaHUE,
yMHOXeHVe 1 aeneHne. PMT 79 no3sonseT Takke obpabatbiBaTh nornyeckme, TpUroHoMeTpuyeckme
dyHKUMK, onepauun ¢ Maccusamu, onpeaenseT cpeaHee apuMeTu4eckoe, MakCuMmarnbHoe U MUHU-
MaribHOe 3Ha4YeHUs1 1 MHorve Apyrne PyHKUMU, ornmcaHHble Huxe. locrne HaxaTusa Ha KHOMKY psiaoMm
C ApnbIkoM «PYyHKUMSI» criefyeT BOWTUM B MEHIO MaTeMaTuyecKnx OYHKUUA. 3TO MEHIKO COCTOUT U3
cnegyowmnx napameTtpos (BHnmaHue! He Bce napameTpbl 4OCTYNHbI 4ns Bcex yHKUmn!):

«DYHKUMA» — OOCTYyNeH AN BCEX MaTteMaTuyeckux (OYHKUUIW, HakaTue Ha KHOMKY psiaoM C
3TUM SPMbIKOM BbIBOAWT HA 3KpaH CNUCOK AOCTYMHbIX MaTeMaTU4eCKUX OYHKUWIA, U3 KOTOPbIX MOJib-
30BaTeNb MOXeT BblOpaTbh HEOBX0aUMYIO.

«Tun ncrouyHuka X» — JOCTYNEH 4151 HEKOTOPbIX MaTeMaTUyecknx PyHkUmin. BapnaHThbi:

— «KaHan» — 03HayaeT, YTO UCTOYHMKOM «X» ByaeT Norm4yeckuin KaHan, BblbpaHHbIi U3 CnMcka

B napameTpe «MCToUHMK X» (3Ha4YeHMe MO YMOMYaHU);
— «3Ha4yeHue» — O3Ha4aeT, YTO MCTOYHUKOM «X» OydeT MOCTOsIHHAs BenuuvMHa, BBeAeHHas B
napameTp «CTOYHUK X».

«UcTtouHuK X» — JOCTYNEH ANs HEKOTOPbIX MateMaTuieckmx yHKUMn. B 3aBUCMMOCTI OT 3Ha-
YyeHusa napameTpa «Tun UCToYHMKa X». STOT napameTp NO3BONAET NONb30BaTENHO:

— BblOpaTb NOrMyeckuin kaHan mns cnucka («Tun NCTodHnka X = KaHany). 3HadeHne no ymornya-

Huto: Kanan 1;
— BBECTM 3HayeHue («Tun nctoyHuka X = 3HadeHuney). InanasoH (-le+12...1e+12). 3HayeHne
no ymonyaxuto O.
«Owmnbkn X» — JOCTyNeH NSl HEKOTOPbIX MareMaTU4eckmx (PyHKUMI, Ans 3Toro napameTpa
CYLLECTBYIOT CreaytoLime BapuaHTbl:
— «B pesynbTaT» — CTaTyc OWNBKM B pacyeTHbIX 3HaYEHUSIX BbICTaBNAETCA B Ka4ecTBe cTaTty-
Ca TeKyLlero kaHana (3Ha4yeHune rno yMon4yaHuio);

— «nNporyckaTb» — O3Ha4aeT, YTO KaHanbl, pe3ynbTaTOM KOTOPbIX ABMSETCA CTaTyC OLMOKM
UnNun BbIXoAda 3a nNpeaensl guanasoHa, UTHOPUPYIOTCS Npu pacyeTe BblIbpaHHOW MaTtemaTtuye-
CKOW hyHKLNN.

«Tvn ncroyHuka Y» — OCTYNeH AN onpeaeneHHbIX MaTeMaTU4eckux yHKUnn. BapmaHTsbl:

— «KaHan» - 03Ha4aeT, YTO UCTOYHUKOM «Y» ByaeT normdeckmin kaHan, BbibpaHHbIN U3 cnncka

napameTpa «/CTOUHUK Y »;

— «3Ha4yeHue» — O3Ha4aeT, YTO UCTOYHMKOM «Y» OyaeT NOCTOsiIHHAs BenuuvMHa, BBEAEHHasa B

napameTp «MCTOYHUK Y».

«UcTtouyHUK Y» — JOCTyneH Ans onpeferneHHbIXx MateMaTuieckmx pyHkummn. B saaBucmocTn ot
3HayeHns napameTpa « Tun UCTOYHUKA Y» 3TOT NapameTp No3BonsieT NoNb3oBaTeN!o:

— BblIbpaTb nornyecknin kaHan a3 cnucka («Tun uctodHuka Y = kaHan»). 3HavyeHue no ymornya-

Huto: Kanan 1;
— BBECTM 3Ha4yeHue («Tun uctovHuka Y =3HayeHuer). lnanasoH (-le+12...1e+12). 3HadyeHve
no ymonyanuio 0.
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«EanHuua n3MepeHuna» — 0OCTyneH Ana HeKOTOPbIX TOUTOHOMETPUHECKUX (*)yHKLl,MVI. BapmaH-

Tbl:

— «rpagycbl» (3Ha4eHue no ymonyaHuio);

— «paguaHbly.

Tabnuua 2.7 — O6o3Ha4YeHne mateMaTuiYecknx yHKLNMA

O603HavYeHne PyHKUMM

OnwucaHne

Mpumep

X+Y

Cymma 3HadeHuin icTouHmka
X un UctovHuka Y

[1] + [2] — cymma 3Ha4eHuI kaHana 1
N KaHana 2

X=Y PasHocTb 3HavyeHuin NcTou- [1] — [2] — pa3HOCTb 3Ha4YeHUn KaHa-
Huka X un ictouHnka Y na 1 v kaHana 2

XY OTHoweHne 3HaveHnn Kc- [1] / [2] — OTHOLIEHME 3HAYEHUN Ka-
ToYyHMKa X n NctoyHuka Y Hana 1 v kaHana 2

X*Y MpousBeneHuve 3HaveHun Ac- | [1] * [2] — npon3BeaeHne 3Ha4YeHnn

To4yHuKka X n ctoyHuka Y

kaHana 1 v kaHana 2

(X>0) U (Y>0)

Jlornyeckoe U

[1] N [2] - pe3ynbTaT paBeH « 1y,
ecrnu 3HadeHuns kaHanos 1 1 2
oonbLe «0»

(X>0) VI (Y>0)

JNorunyeckoe NI

[1] TN [2] — pe3ynbTaT paBeH «1»,
ecrnu 3HadeHue kaHanos 1 n/unu 2
oonbwe «0»

(X>0) uckr. VNN (Y>0)

Ncknrovatowee VNN

[1] nckn. WA [2] — pesynbTaTt paBeH
«1», ecnun 3Ha4YeHne oQHOro kaHana
oonbwe «0», a BTOpOro kaHana —
MeHbLUe nnu pasHo «0». Koraa 3Ha-
YeHus ABYX KaHanoB O4HOBPEMEHHO
GonbLue Hynsa U1 MeHbLUE UIn paB-
Hbl «0», pe3ynbTaT paBeH «0»

Cymma X[i] Cymma 3Ha4veHun BblbpaHHbIX | Cymma [1,2,3,4] — pedynbTaTt paBeH
KaHarnoB CyMMe 3Ha4yeHun kaHanos 1, 2, 3, 4
CpegHee X]i] CpenHee apudpmeTnyeckoe CpegHee [1,2,3,4] — pesynbTar pa-

BblGpaHHbIX KaHanoB

BEH cpegHeMy apudMeTUHECKOMY
3Ha4YeHun kaHanos 1, 2, 3, 4

Mpounseea.X [i]

lNMpounsseaeHne 3Ha4YeHun
BblGpaHHbIX KaHanoB

Mpownssenenwe [1,2,3,4]- pesynbTat
paBeH Npon3BEOEHNIO 3HAYEHUI
kaHanoB 1, 2, 3, 4

MuHumym X[i]

MuHVManbHoe 3HaYeHne
cpeau BblbpaHHbIX kaHanoe

Munumym [1,2,3,4] — pesynbTaT pa-
BEH MVHMMarbHOMY 3HAYeHUIO Ka-
Hanos 1, 2, 3, 4

Makcumym X[i]

MakcmmanbHoe 3HadYeHue
cpeaun Bbl6paHHbIX KaHanos

Makcumym [1,2,3,4] — pesynbTat
paBeH MakCcMManbHOMY 3HaAYEHMIO
kanarnoB 1, 2, 3, 4

Tobon X[i] > Y

PesynbTaT paBeH 1, ecnu
3Ha4yeHue nboro BbIbpaHHO-
ro kaHana X 6onblue 3Ha4ve-
Hus kaHana Y

Jlobon [1,2,3,4]>5 — ecnun 3Ha4eHne
ntoboro u3 kaHanos 1, 2, 3unn 4
Oonblue 3Ha4YeHns kaHana 5, pe-
3ynbTaTt 6ygeT paseH 1, ndaye 0

Bce X[i] > Y

PesynbTaT paBeH 1, ecnu
3Ha4yeHuMs BCEX BbIOpPaHHbIX
kaHanoB X Oonblle 3Ha4YeHus
kaHana Y

Bce [1,2,3,4]>5 — ecnn 3Ha4eHUs
Bcex kaHanoB 1, 2, 3, 4 bonbLue,
YeMm 3HayeHune kaHana 5, pesynbTaT
paBeH 1, nHadve 0

IMobon X[i] <Y

PesynbTaT paBeH 1, ecnu
3Ha4yeHue noboro BeIGpaHHO-
ro kaHana X MeHblle 3Haye-
Hus kaHana Y

Jliobon [1,2,3,4]<5 — ecnun 3Ha4eHne
ntoboro u3 kaHanos 1, 2, 3 unn 4
MeEHbLLIE 3Ha4YEeHNS KaHana 5, pe-
3ynbTaT 6yget paseH 1, nHave 0
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MpooomkeHune Tabnuupl 2.7

O60o3HavyeHne yHKUMK

OnucaHve

Mpumep

Bce X[i] < Y

PesynbTaT paBeH 1, ecnu
3Ha4yeHus BCeX BbIOpaHHbIX
KaHanoB X MeHbLUe 3Ha4YeHuns
kKaHana Y

Bce [1,2,3,4]<5 — ecnu 3HauyeHus
Bcex kaHanoB 1, 2, 3, 4 meHbLUe,
YeMm 3Ha4yeHune kaHana 5, pesynbTaT
paBeH 1, nHadve 0

X[i] no Y

PesynbTaT paBeH 3Ha4YeHNIO
KaHana mn3 cnucka kaHanos X,
KOTOpbI BbIOpaH 3Ha4YeHNeM
kaHana Y

[1,2,3,4]n0[5] — 3Ha4yeHne kaHana 5
onpegendetr pes3ynbTar (QYHKUNK:
€ecnn 3HayeHne kKaHamna 5 MeHblue
nnun pasHo 0, pesynbTtaT GyaeT pa-
BeH 3Ha4eHuto kaHana 1; ecnu 3Ha-
yeHne kKaHana 5 6Gonbwe 0, HO
MeHblle unuM paBHO 1, pesynbTaT
OyOeT paBeH 3HA4YeHUIO KaHana 2;
ecnu 3HadeHue kaHana 5 6onblue
1, HO MeHblle UnM paBHO 2, pe-
3ynbtat OydeTr paBeH 3HAYEeHUto
KaHarna 3; ecnu 3HadyeHue kaHana 5
Gonblie 2, pesynbTat bygeT paBeH
3Ha4yeHuto KaHana 4

sin(X)

CuHyc X

sin([17]) — cuHyC 3Ha4YeHus KaHana
17

arcsin(X)

ApkcuHyc X

arcsin([8]) — apKCUHYC 3Ha4YeHus
KaHana 8

cos(X)

Kocunyc X

cos([4]) — KoCMHYC 3Ha4YeHNs KaHa-
na4

arccos(X)

ApkkocuHyc X

arccos([1]) — apKKOCUHYC 3Ha4YeHus
kaHana 1

tan(X)

TaHreHc X

tan([2]) — TaHreHc 3Ha4eHns1 kaHana

arctan(X)

ApkTaHreHc X

arctan([4]) — apkTaHreHc 3Ha4YeHns
KaHana 4

cot(X)

KoTtaHreHc X

cot([10]) — KoTaHreHc 3Ha4YeHus Ka-
Hana 10

arccot(X)

ApkKkoTaHreHc X

arccot([3]) — apKkOTaHreHc 3Have-
HWA KaHana 3

xY

Bo3BegeHue yncna X B cTe-
neHo Y

[1]? - 3HaueHue kaHana 1, Bo3Be-
[IeHHOE B CTerneHb, paBHYyo 3Haue-
HWIO KaHana 2

3Hak(X) * |X|"

BoseegeHune mogyns dncna X
B CTEMNEHb Y, YMHOXEHHOE Ha
3HakK X

[1]? - 3HaueHue kaHana 1, Bo3Be-
[leHHOE B CTeneHb, PaBHYO 3HaYe-
HWIO KaHana 2

logv(X) Jlorapndm 3HaveHus X no l0g21([4]) — norapmdm 3Ha4YeHus
OocHoBaHuw Y KaHana 4 no 0CHOBaHWIO, paBHOMY
3HayeHuo KaHana 2
MwuH(X) no Y MuHuManbHoe 3HadeHue Bbl- | MUH([1]) no [4] — MUHUMarnbHOe

©paHHoro kaHana X, ecrm Y
MeHbLUue unn paseH 0; nnu
Tekyliee 3HadyeHue X, ecnm
Y>0

3HayeHue kaHana 1, onpegeneHHoe
3Ha4yeHueM KaHana 4
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MpooomkeHune Tabnuupl 2.7

O60o3HavyeHne yHKUMK

OnucaHve

Mpumep

Makc(X) no'Y

MakcumanbHoe 3HayeHune
BblOpaHHOro kaHana X, ecnu
Y mMeHbLUe nnu paseH 0; nnum
Tekyllee 3HayeHue X, ecnu
Y>0

makc([1]) no [4] — makcumaneHoe
3Ha4yeHue kaHana 1, onpegeneHHoe
3HavyeHnem kaHana 4

1) B PMT 79 3Ha4eHus1 NOrm4ecKkoro kaHarna, koTopble MeHbLUE unn paBHbl 0, MHTEpPNPeTUpPYTCS
Kak normdeckun «0», a 3Ha4eHMsA NOrM4eckoro kaHana, kotopble 6onbLue 0, Kak norndeckas «1».
2) Monb3oBaTento criegyeT MMETb B BUAY, YTO HEKOTOPbIE MaTeMaTmndeckme yHKLUUN UMEIOT 13-

BECTHbIE OrpaHN4eHn4.

2.17.8. Ilornyeckue kaHanbl — pexum Perynsatopa

BbikntoyeH

M3ameputenbHbIn BXo4,

KOHTpOJ'Ib BbIXoOa

Modbus

Bbibop 3HaveHus

| Metio | ==| Moruyeckue kaHanbl =

PerynsaTtop

3TOT pexum no3eonseT nosb3oBatento HacTpouTtb MNU-perynvpoBaHue ans ynpaeneHns oob-
eKTaMu 1 BbIXOAHbIMW CUrHanammn perynstopa, kKotopble MoryT otobpaxaTbcs Ha akpaHe, obpabaTbi-
BaTbCHA B APYrMX NIOrMYECKUX KaHanax unm 6biTb MCTOYHUKOM AaHHbIX AN yrnpaBneHus niobbiv o6b-
ekToM. YT0o6bl HaCTPOMTb NPOLECC PeryriMpoBaHusi, JIOrMYeCcKUin kKaHan AOSKeH ObiTb BKIHOYEH B pe-
XXMM perynsatopa, kak nokasaHo Ha pucyHke 2.59.

Mpoduneb

MaTtemaTnyeckasi yHKLUS

[aHHble n3 Opyroro KaHana

CucteMHoe 3HayeHune

dopmyna

WHTerpartop

YcTaBka

Tanmep

CyeTuuk

Koa owmnbkn

KoHdurypauus BxogHOro KkaHana B pexxume perynstopa

ornyeckme KaHaJibl Hazap,

K95"KaHan 95"sbIkA.

K96"KaHan 96"BbIkA.
K97"KaHan 97"sbikA.
K98"KaHan 98"sbIkA.
K99"KaHan 99"sbIkA.
K100"KaHan 100"s...
K101"KaHan 101"B...
K102"KaHan 102"B...
K103"KaHan 103"B...
K104"KaHan 104"s...
K105"KaHan 105"s...
K106"KaHan 106"B...
K107"KaHan 107"B...
K108"KaHan 108"B...
K109"CocToAHure"...

K110"Perynstop"...

K111"Ycraska"Mp...

EAYHULBI U3MEPEHNA | ‘

| PassepHyTb CMMCOK

WMHpaeKe KaHana: 110 -

HassaHne | Perynatop ‘

Pexum | Perynatop ‘

3Ha4eHuve: -0,0013

MeHio I'IVI,EI,| YnpasneHve ‘ —

PerynaTop | P1"Perynarop 1M A, ‘

| HacTpoiika UCTOuHIKa ‘

Ycraska |K1 11"YcraBka"Mpoduns perynmp.‘

M3mepeHne | K112"W3mepeHue"VHTerpaTop ‘

3anyck peryaaropa | 13 Jior. KaHasna ‘

KaHan pns 3anycka |K1 09"CocToAHWe "BbIGop 3Have.. ‘ -

PucyHok 2.59
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[MapameTpamu nornyeckoro KaHana B pexume perynatopa ABnsoTca:

«Pexum: Perynatop» — 3agaH pexunm «Perynatop».

«HasBaHue» — 3a0aéT M4 NOrM4YecKoro KkaHana.

«EanHMLbI n3mepeHusi» — napameTp Nno3BonsgeT nonbL3oBaTento 3agaTe e4MHULY U3MepeHUs.

«MeHio MU — YnpaBneHue» — OTKpbIBAET MEHIO «YNpaBneHne peryrnsatopom».

BHumaHume! Nepen ncnonb3oBaHnem perynaropa Ang ynpaeneHns peanbHbiM 06bekToM nosb-
30BaTeNb OOMKEH HAacTPOUTb ero napamMeTpbl B COOTBETCTBYIOLWEM MEHIO (CM. OnucaHune perynsro-
poB B rnaee 2.21 «Perynsatopbi»).

MeHro «YnpaesieHue pe2ynssmopom»
[aHHoe MeHI0 NO3BONSAET OCYLLECTBINATL PyYHOE onepaTUBHOE ynpaBrieHne 3HayeHneM KaHana
perynatopa (CM. pucyHok 2.60).

YnpasneHwue Perynatop Hasap

PeskiM YNpasieHa perynaTopom ¢ Aucries
BbIKA. (0cTanbHb 18 MCTOHHKKI YIPaBaeHS
MrHOPUWPYIOTCA)

A
A
A4
0,0523 v
! v
B Pe |
BbiknoveH ABTOMaTNHE CKUIA

PucyHok 2.60

B meHIo «YnpaBneHue perynsatopom» oTobpaxkatoTcsi criegyrowime napameTpbl perynstopa:

«Pexxum ynpaBrneHusi perynatopoM € Aucnnes» — MO3BOMSET BKMOYUTL YynpasrneHve
HacTporkamu perynatopa u3 MeHto. [Npu BKNIOYEHUM OAHHOMO pexumMa npoyne UCTOYHWUKK yrnpasre-
Husa ByayT urHopupoBaTtbcs. Mocne 3aBepLueHns npoueaypbl perynupoBaHns ¢ aucnnes Heobxogu-
MO YCTaHOBUTb 3HaYeHWe napameTpa B COCTOAHUE «BbIKI».

«U3mepeHune» — oTobpaxaeT TekyLlee N3MepeHHOe 3Ha4YeHe Ha BXoae perynsropa.

«3Ha4yeHue» — NO3BOMSET BPYYHYH YCTaHaBNMBaTb BbIXOOHOE 3HaveHue peryndaropa. Beixoa-
HOe 3HayeHue yCTaHaBNUBAETCS TONbKO ecnu napameTtp «Pexunm» umeeT 3HadeHune «PydHony. C
MOMOLLIbIO KHOMOK CO CTpenikamm BO3MOXHO M3MEHEeHue TekyLlero 3HadeHnmst Ha £ 1 % wnmn £ 0,1 %
npu KaXkgoM HaxaTtuu.

«Pexum» — 3a0aéT pexum perynupoBaHug:

— «BbIkrnoueH» — perynupoBaHue OTKITHYEHO;

— «ABTOMaTMyeCKU» — perynmpoBaHMe OCyLLecTBNAEeTCS aBTOMaTUYeCKn MOCpPenCcTBOM Bbl-
YUCMNEHWNI C MCMOMNBb30BaHNEM 3HAYEHUIN YCTaBKU, U3MepPEHUI, KO3(MUNEHTOB perynaropa;

— «Py4HON» — perynnupoBaHue OCYLLEeCTBMASETCA Nonb3oBaTerieM U3 MeH ynpasneHus pery-
NATOPOM MIM U3 NOMMYECKOro kaHana.

BHumaHnue! Ecnin 3anylieHHa aBTOHACTPOMKa, TO 3HAYeHWe perynsaTopa B Py4HOM pexvme UrHo-
pupyetcs.

«PerynaTop» — napameTp no3BossieT nonb3oBaTento BbibpaTe perynsatop u3 cnucka (1...10).
Monb3oBaTenb AOMKEH HAaCTPOUTb BbIOpaHHbIN PErynsTop B COOTBETCTBYOLWEM MeH0 (0630p 1 no-
pAOOK HACTPOMKN NapamMeTpoB perynsaropa MOXHO HanTu B N. 2.21 «PerynaTtopbl»).

78



«YcTaBKka» — napamMmeTp No3BOMseT Monb3oBaTento BbiOpaTb MOrMYeckuii KaHamn ¢ 3afaHHbIM
3Ha4eHMeM (CM. pucyHok 2.59). «Bbibop 3HaYeHnsi» 3a4aéT BXOAHblE JaHHbIe AN npouecca perynu-
poBaHuA.

«M3mepeHne» — napameTp MO3BONSET Nonb3oBaTento BbibpaTb KaHan C AaHHbIMU, KOTOpble
BO3BpALLATCA B PErynaTop U3 CUCTeMbl KOHTPOns (CM. pucyHok 2.61). KaHan OC (obpaTtHow cBs3n)
onpegensieT BXoAHble aHHble ANns ynpaBneHnsi NpoLeccoM.

«3anyck perynsitopa» — napameTp No3BOnseT 3a4aTb PeXnM 3arycka perynsaropa:

— «BCerga 3anyLeH» — perynsarop Bcerga 3anyLleH (3Ha4yeHne rno yMonyaHuio);

— «M3 for. KaHana» — 3anycKk perynaropa onpegensieTcs 3HadyeHneM KaHana, onpegensembiM
napameTpom «KaHan ans sanycka.

«KaHan gnsa 3anycka» — 3agaét KaHan Ans 3anycka perynatopa. [pu 3HavyeHun BbIGpaHHOMoO
kaHana > 0 perynsaTtop 3anyckaeTcs, npun 3HavyeHnn < 0 perynatop BbIKO4YaeTcs.

«Pyy4yHOM pexum» — napameTp No3BONsET 3aaTh PEXMM BKIIOYEHUSA PYHHOIO pexnuma peryns-
Topa:

— «TONbKO U3 MEHIO» — BKIIOYEHNE PYYHOIO peXmnma MOXeET MPOU3BOAUTLCHA TOMbKO U3 MEHIO

«YnpaBneHune perynatopomMm» (3Ha4deHne no yMonyaHuio);

— W3 MOr. KaHana» — BKMYEeHMEe PYYHOro pexrmMa MOXET ObITb BbINOMHEHO NOCPeaCTBOM U3-
MEHEHUs1 3Ha4YeHUs BbIBPAHHOIO SIOrMYEeCKoro kaHana.

«KaHan BKN. py4H.» — 3a4a€T KaHan Ans BKIKYEHUS py4HOro pexuma perynaropa. lNpu 3Ha-
YyeHuM BbIGpaHHOro kaHana > 0 BKIYaeTCss PYYHON pexunm, npu 3HadyeHnn < 0 py4yHON PEexXum Bbl-
KrntoyaeTcs.

«KaHan 3Hau4. py4H.» — 3a4aéT KaHan Ans yCTaHOBKM BbIXOAHOMO 3HAYEeHUs perynaropa B py4-
HOM pexunme perynsitopa.

O6Lan cTpyKkTypa cucTeMbl ynpaBrieHus, peanusoBaHHaa B PMT 79

YcTaBka
Perynatop Cuctema
ynpaBneHns

N3amepeHne

PucyHok 2.61

Bnok napametpoB «YaepXaHue 3Ha4YeHUA» — MO3BOSISIET NOMb30BaATENO YCTAHOBUTL COOT-
BETCTBYIOLLYIO (DYHKLMIO, KOTOpasi ByaeT coxpaHsaTb nocnegHee 3aHadeHve kaHana (cm. n. 2.17.2 «Jlo-
rmdyeckmne kaHanbl — OGLIMe HAaCTPOMKNY).

Bnok napameTpoB «O6paboTka» — UCMONb3yeTcH ANt MacluTabnpoBaHmsa 1 unbTpauum
AaHHbIX (cM. n. 2.17.2 «Jlornyeckune kaHanbl — O6LiMe HAaCTPONKNY).

Bnok napameTpoB «OTOoGpaxeHue» — napameTpbl 6110Kka NO3BONAIOT NONb3oBaTENO BbIOpaTh
dopmaT 1 gmana3oH AaHHbIX, OTOOpaxaeMbix Ha akpaHe (cM. n. 2.17.2 «Jlormyeckune kaHansl — O6-
LLInEe HACTPONKNY).
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2.17.9. NNornyeckue kaHanbl — pexum «Mpodunb»

BbikrtoueH
NameputernbHbIN BXOS,
KoHTposb BbIxoAa

Modbus

Bbi6op 3HaveHus
MaTemaTuyeckast pyHKLMS
Perynatop

| MeHto | == | Jlorudeckue kaHanb! == | Mpocpurib

[laHHble n3 gpyroro kaHana
CuctemHoe 3Ha4yeHune
®opmyna

WHTerpatop

YcTaBka

Tanmep

CueTumk

Kopn owwmnbkum

OTOT pexunm No3BONAET YCTaHOBUTb NPOUIb, KOTOPbI MOXET reHepupoBaTb U3MEHSAOLLMNCA
BO BPEeMEHW CurHan, onpegerieHHbI nonb3oBaTenem, Ans oTobpaxeHuss Ha akpaHe, o6paboTkn B
APYrnxX NIOrMYecKkMxX KaHanax, npodune Takke MoXeT BblTb UCTOYHMKOM OaHHbIX ASA ynpaBneHus m
HacTpouku obbekTa. [Ana co3gaHusa npoduns NOrmYecKknii KaHan AoMKeH ObiTb YCTAHOBIEH B PEXUM
«lMpodunby», Kak Ha pUcyHke 2.62.
KoHdurypaumsa BxogHoro kaHana
B pexume «lMpocpunb»

OrnmvyecKkmne KaHa’ibl Hazap,

K1"KaHan 1"Mamepn... = WHpekc KaHana: 12 -
K2"KaHan 2"Vamepn... HazsaHue | KaHan 12 ‘
K3"KaHan 3"V3mepH...
P Pexxnm | Npodwuib ‘
K4"KaHan 4"M3mepw...
3Ha4eHne: 0,0000
K5"KaHan 5"Wamepw...
EAYHVLEI M3MEPEHHA | ‘
K6"KaHan 6"Wamepw...
" " Mpodunb | N1 "Npodguns 1" ‘
K7"KaHan 7"W3mepw... pod pod
K8"KaHan 8"WamepH... | HacTporika CTouHKKa ‘
K9"KaHan 9"Wamepw... Tun 3sHa4eHnA | 3HaveHne ‘
K10"Kanan 10"Usme... NepemeHHan npoduna | NepemeHHan 1 ‘
K11"KaHan 11"Mare...
K12"KaHan 12"Mpod... YnepxaHue 3Ha4YeHUA
K13"KaHan 13"sbIKA. . A | BEIK. ‘
‘ Pa3BepHyTb CNCcoK ‘ S
o

PucyHok 2.62

MapameTpamu nornyeckoro kaHana B pexxume «lpodunb» ABNATCA:

«Pexum: Mpodunb» — 3agaH pexum «podunby.

«HasBaHue» — 3a0aéT MMA NOrMYEeCcKoro KaHana.

«EAnHULI n3MepeHusa» — napameTp No3BOISET MOb30BATENIO 3aA4aTb €ANHULY N3MEPEHUS.

«Mpocdunb» — napameTp NO3BONSAET NOMb3oBaTeNto BbibpaTe OAUH Npodunb 13 cnucka Ao-
CTYNHbIX Npodunen, BoIbpaHHbIN BapyaHT ByaeT MCTOYHMKOM AaHHbIX ONA 3TOro NOrM4yeckoro KaHa-
na. MNonb3oBaTenb AOMKEH HacTPOUTb BblOpaHHbIM NPOMUb, HaXaB Ha KHOMNKY «HacTponka ncrou-
HUKa» Unn Bontn B MeHo «lMpodunb» (cm. n. 2.20 «lMpodunuy). 3HadeHme no ymonyanuto: Mpo-
dune 1.
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«HacTtpownka ncrtouyHmka» — KHoMka no3BosnsieT Nonb3oBaTento HacTpouTb «[podunby, BolGpaH-
HbIK B napameTpe «CToUHMK». JONONHUTENBHYIO MHGOPMALUIO CM. HUXE.

«Tun 3HavyeHUs» — NapamMeTp 3a4aéT TUN BbIBOAMMOIO 3Ha4YeHUs U3 Npoduns B NOrMYeCcKUn
kaHan. NapameTp MoOXeT ObITb BbIOpaH 13 criefyoLwmx BapnaHToB:

— «3HayeHue» — BbIBOA NepeMeHHon Npoduns (3Ha4YeHne Mo YMOYaHU);

— «KOI-BO LUKNOB» — BbIBO, TEKYLLEro KONM4ecTBa LIMKNOB B Npodune;

— «HOMep Lwwaray» — BbIBOA4 HOMepa BbINOMIHAEMOrO Lwara B npogune;

— «KOA COCTOSIHUSA» — BbIBOA KOAA COCTOSAHUSA Npoduns;

— «BpeMs C Havyana wwara» — BbIBOJ BPEMEHN C Hayana wara B CeKyHaax;

— «BpeMs [0 KOHLUa Lwara» — BbIBOL, BPEMEHM A0 KOHLUA Lwara B CekyHaax.

«lMepemMmeHHasa npoduna» — napameTp 3a0aéT HOMepP BbIBOAUMOW NepemMeHHOon U3 npoguns.
MapameTp oTobpaxkaeTcst TONbLKO NPU KONMYECTBE NEPEMEHHbIX B npodune Gonblue ogHOro u Bol6o-
pe 3HavyeHus napameTpa «Tun 3HadYeHus» - «3HadeHuex. [NapameTp MoOXeT 6bITb BbIGpaH U3 crnvcka
nepeMeHHbIX Tekyliero npocgpuns. Takum obpasom, Npodurib MOXET YNpaBnsaTb NapanfensHo U CUH-
XPOHHO HECKOMNbKUMU NepeMeHHbIMU, 3aKOHbl U3MEHEHUSA KOTOPbIX NpeABapuUTenbHO 3afaHbl Ans
OaHHoro npodoung.

Bnok napametpoB «YaepaHue 3Ha4YeHUA» — MO3BOMSET NOMb30BaTENO YCTAHOBUTL COOT-
BETCTBYHOLLYO PyHKLUMIO, KOTOopas byoeT coxpaHaTb nocnegHee 3HadveHne kaHana (cMm. n. 2.17.2 «Jlo-
rmyeckmne kaHanbl — O6LMe HAaCTPOMKNY).

Bnok napametpoB «O6paboTka» — UCMoONb3yeTcsl Ansi MaclTabupoBaHus N unbTpauum
AaHHbIX (cM. N. 2.17.2 «Jlornyeckue kaHanbl — O0LMe HAaCTPONKN»).

Bnok napametpoB «OTOGpaxeHMe» — NO3BONAET Nob3oBaTenNto BuibpaTh dopmart v guana-
30H AaHHbIX, oTobpakaeMbix Ha akpaHe (cm. n. 2.17.2 «Jlormdeckune kaHanbl — O6LME HACTPOMKNY).

BHumaHume! lNMepen ucnonb3oBaHnem npoduns Ana ynpaBneHus peanbHbiM 0ObEeKTOM Nosb-
30BaTerb JOMKEH HACTPoUTb NapameTpbl B MeHto «IMpodunu» (cm. n. 2.20 «IMpocunny).

KHonka «Hacmpolika ucmo4yHuka» e meHr «lIpoghunby
CywecTtByeT ABa cnocoba HacTpowiku «lMpodunsay:
— B MeHto «[podmnn»: «MeHo» — «lMpodounuy (cm. n. 2.20 «Mpodounny);

— HEenoCpeacTBEHHO B NOMMYECKOM KaHane B pexume «[podunb perynmpoBaHus» nocne
HaXxaTnsa KHOMKN «HacTponka CToOYHMKa».

Bua OKoH HacTponku B 06omMx cnyyaax oguHakos. [Mopsaok HAacTporku npodmnga npeacTaBneH
B n. 2.20 «[Mpodounu».

2.17.10. NNornyeckune kaHanbl — «[laHHbIe U3 Jpyroro KaHana»

BbikntoyeH
MameputenbHbIn BXO4,
KoHTponb Bbixoga

Modbus

Bbi6op 3HaveHus
MaTtemaTtundeckas yHKUMS
Perynsatop

Mpodunb

| MeHto | == | Moruyeckme kaHarbl m=p| [laHHblE U3 APYrOro kaHana
CncrtemHoe 3HaveHne
dopmyna

WHTerpatop

YcTaBka

Tanmep

CueTumk

Kon owwmnbkum
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OTOT pexmm nmeet 2 npumeHeHusi. OH MOXeT ucnonb3oBaTbCd ANns:

— KOMMpOBaHMWS NIOMMYECKOro KaHana;

— YTEeHWS OaHHbIX U3 UCTOYHMKA, KOTOPbIN MMeeT Bornee OAHOro BbIXOAHOMO 3HAYEHWS.

MapameTpamu Norm4yeckoro kaHana B pexxume «[JaHHble 13 Apyroro kaHanay sBnsTCA:

«Pexwum: [laHHbIe U3 Apyroro KaHana» — 3aflaH pexum «[JaHHble 13 gpyroro kaHana.

«Ha3BaHue» — 3a4aéT MMsa NTIOrM4eCcKoro KaHana.

«EAanHUUBLI n3MepeHus» — napameTp No3BOMSET NoMnb30BaTenNto 3agaTh eAMHULY U3MEPEHUS.

«UcTOoYHUK» — napameTp 3a4aéT NorM4eckum KaHan, cnyxawmuin NCTOYHUKOM A58 KONnMpoBaHUs
3Ha4YeHusa 1 koga owmnbkn B TEKyLUMIA KaHan. 3HadyeHre no ymonyaxuio: Kanan 1.

Bnok napameTpoB «YaepXaHue 3Ha4Y€HUA» — MO3BOSSIET NOMb30BaATENO YCTAHOBUTbL COOT-
BETCTBYIOLYIO (DYHKUMIO, KOTOopas OyaeT coxpaHATb MocregHee 3HayYeHue kaHana (CM. rnasy n.
2.17.2 «Jlornyeckue kaHanbl — O6LMEe HACTPOMKNY).

Bbnok napametpoB «O6paboTka» — ncnonb3yeTcs Ansi MacwrtabupoBaHus n dunbTpaumm
AaHHbIX (CM. n. 2.17.2 «Jlornyeckue kaHanbl — OBLmMe HaCTPOMKN»).

Bnok napameTpoB «OTOoGpaxkeHue» — napameTpbl 6/10ka NO3BONAIOT NONbL30BaTENO BbIOpaTh
dopmaT 1 gmana3oH AaHHbIX, OTOOpaxaeMbix Ha akpaHe (cM. n. 2.17.2 «Jlormyeckune kaHanbl — O6-
LLINe HaCTPOMKNY).

2.17.11. Nornyeckune kaHanbl — «CucteMmHoe 3Ha4YeHue»

BhbikrntoueH
M3meputenbHbIi BXo4,
KoHTposb BbIxoAda

Modbus

Bbibop 3HaveHus
MaTemaTuyeckasi pyHKLMS
PerynsaTtop

Mpocuneb

[aHHble n3 gpyroro KaHana
| MeHio | mmp| Norvyeckue kaHanbl |m=| CucTemHoe 3HaueHme
dopmyna

WHTerpartop

YcTaBka

Tanmep

CueTumk

Koa owmnbkn

MapameTpamu Norn4yeckoro kaHana B pexxmme «CUCTEMHOE 3Ha4YeHne» ABNSTCA:

«Pexum: CuctemHoe 3Ha4YeHue» — 3afaH pexum «CuctemMHoe 3HadeHuey.

«HasBaHue» — 3a0aéT MMS NOrM4YecKoro KaHana.

«EAnHULLI M3MepeHus» — NapameTp NOo3BOSISIET NONb30BATENO 3a4aTb €AUHULY U3MEPEHNS.

«McTOoYHUK» — NapameTp NO3BOMsiET NONb30BaTENO BbIOpaTh CUCTEMHOE 3HAaYEHUE U3 CNNCKa.

Bnok napameTpoB «YAepxaHue 3Ha4eHUA» — MNO3BOSSIET MOMb30BATENO YCTAHOBUTL COOT-
BETCTBYIOLLYIO (PYHKUMIO, KOTOpas OyaeT coxpaHATb MNocrnegHee 3HavyeHue kaHana (CMm. rmasy n.
2.17.2 «Jlornyeckne kaHanbl — OBLUME HACTPONKMY).

Bnok napameTtpoB «O6GpaboTka» — ucnonb3yeTcs Ans MacwrtabupoBaHusa v unbTpaumnm
AaHHbIX (CM.  N. 2.17.2 «Jlornyeckne kaHanbl — O6LME HACTPONKNY).

Bnok napametpoB «OTOobOpaxxeHMe» — NnapameTpbl 6110ka NO3BONSAOT NONb30oBaTENIO BbIOpaTh
dopmaTt 1 aManasoH AaHHbIX, OTOOpaXaeMblx Ha akpaHe (cMm. n. 2.17.2 «Jlormyeckme kaHanbl — O6-
LME HACTPOMKMY).
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MapameTp «MCTOUHMK» MOXET NpUHUMaTb Crieayolmne 3Ha4YeHus:

«Mepuop pacyeTa» NorMYecKoro kaHana (3Ha4yeHne no YyMOm4aHuio).

«Makc. nepuopg pacuyeTa» florm4eckoro kaHana.

«MecTo Ha gucke» cBOOOAHOE MECTO Ha AUCKE AN apXMBauuu.

«OnepaTMBHaA NaMATb» KOIMYECTBO 3aHMMAEMOM OnepaTUBHON NaMATH.
«Owmnbkm SPI» konmyecTBo ownboK obmMeHa ¢ BCTPOEHHBIMN MOLYNSIMM.

«®Pnar ownobKM apxmBa» 3a4aéT Hanu4une oLMOOK B hannoBon CMCTEME apXMBa.

2.17.12. lornyeckue KaHanbl — «Popmyna»

BoikntoyeH
M3ameputenbHbIn BXo4,
KoHTposb BbIxoAa

Modbus

Bbi6op 3HauveHus
MaTtemaTtundeckas yHKUMS
Perynsartop

Mpocuneb

[aHHble n3 gpyroro kaHana
CuncrtemHoe 3HaveHne

| MeHio | mmp| Moruyeckue kaHanb! |mmp| dopmyra

WHTerpartop

YcraBka

Tanmep

CueTyunk

Kopn owmnobku

[na onpegeneHus copMynbl pacdeTa 3Ha4YeHUs NIOrMYeckoro KaHarna uUcnonb3yeTcd npocTtas
TekcToBasa popma 3anuncu. Hanpumep: 11 + 12 * (13 + sin(l4 ~ 2) / 15). BeBognmble dopMyInbl U Bblpaxe-
HUS MOFYT COCTOSAITb M3 CMMBOJSIOB M CFOB, OMUCaHHbIX Hke. NoMMMo AaHHoOro Habopa CUMBOSIOB
Bblpa)KeHNs1 MOryT coepXaTb TONbKO UMEeHa NePeMEHHbIX, COCTOsILLME M3 CMMBONA «I» 1 cneayoLue-
ro 3a HMM 4ncna — 11, 12, 13...In. 3HaueHne nepeMeHHON COOTBETCTBYET TEKYLLEMY 3HAYEHUIO JTIOrn4de-
CKOro KaHana C COOTBETCTBYHOLLMM UHAEKCOM |1 — 3HayeHune kaHana 1. MakcumanbHoe KOnMyecTBo
onepauun Ha 1 nornyeckom kaHane — 50. MakcumaneHaa anvHa dopmynel — 255 cumsosnos. OAng
BBOZaA AOMyCKaeTcs ncnonb3oBaHne Npobenos n cMMBONa pasgeneHns CTPoK/ AN ynpoLleHnst BOC-
NpmaTna dopmyrbl.

MNapameTpamu nornyeckoro kaHana B pexumme «Popmyna» ABNAOTCS:

«Pexum: Popmyna» — 3agaH pexum «dopmyna.

«Ha3BaHue» — 3a4aéT MMsa NTIOrMYeCcKoro KaHana.

«EauMHMLI M3MepeHusi» — NapameTp No3BonseT Nonb3oBaTento 3a4atb eAMHULY U3MEPEHUS.

«®opmyna» — B 3TOM napameTpe nonb3oBaTtenb 3agaét opmyny Ans pacyeTta.

Bnok napameTtpoB «YaepaHue 3Ha4YeHUsI» NO3BOSIAET MOMb30BaTENIO YCTAHOBUTL COOTBET-
CTBYHOLLYIO PYHKUMIO, KOTOpas ByaeT coxpaHaTb nocnegHee 3HayeHve kaHana (cm. rnasy n. 2.17.2
«Jlornyeckne kaHanbl — OBLme HaCTPOMKNY).

Bnok napametpoB «O6paboTka» — mcnonb3yeTcsa Ans MacwTabupoBaHus 1 unbTpaumm
AaHHbIX (cM. n. 2.17.2 «Jlornyeckune kaHanbl — ObLme HaCTPOMKNY).

Bnok napameTtpoB «OTOGpaxxeHMe» — napameTpbl 6110Kka NO3BOMSAIOT NONb30BaTENHO BblIOpaTh
dopmaTt 1 gvanasoH AaHHbIX, OTOOpaXaemblix Ha akpaHe (cMm. n. 2.17.2 «Jlormyeckme kaHanbl — O6-
LLMEe HaCTPOMKM»).

MaTemaTunyeckme onepatopbi:

- «+» onepaumsa «CnoxuTby.

- «-» onepauus «BblyecTby.
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- «*» onepauus «YMHOXUTbY.

- «/» onepauna «[eneHuer.

- «”™ onepauna «BoassegeHne B cteneHb». Npumep 371 (Tpu B cTenenu 11). [Ana BelyMCneHns

ncnonb3dyetca hopmyna: 3Hak (napameTtp1) * |[napameTp1| B cTeneHn napameTp 2.

Jlornyeckume onepaTopsbl:

- «&» noruyeckoe W (pesynbtatom onepauun “D1 & D2” 6yaet 1, ecnu D1 n D2 6onbLue 0).

- «|» nornyeckoe UJIN.

- «<» onepaTtop cpaBHeHua — MEHbLLUE.

- «>» onepaTop cpaBHeHusa — BOJIbLLE.

- «=» onepaTop cpaBHeHua — PABHO.

PesynbTaTtom nornyeckon onepaumm anseTca Yyicno 1, ecnuv BoipaxeHue BepHo, unu 0, B npo-
TMBHOM cny4yae. MatemaTnyeckue u normyeckme onepaTopbl MOXHO COBMELLATb B OOHOW dhopmyre.
K npumepy, pesynbTtaT BblpaxeHus 11 - 12 * (12 < 11) Bcerga 6yaeT NONoXuTENbHbIM, €CMU NOMNOXK-
TenbHO |1, NOCKONbKY B pe3ynbTaTe Bbl4MTaHUSA HUKOrAa He ByaeT oTpuuaTenbHOro Yicna, T.K. ecnu
12 okaxxeTca 6onblue 11, MmHOXMTENL (12 < 11) cTaHeT paBeH 0, BTOpoe criaraemoe CokpaTUTCS.

KoHcTaHTbI, MOryT GbITb BBEEHbI C KnaBnaTypbl:
- «pi» yucrno 1 = 3.141593.
- «e» OCHOBaHWe HaTyparnbHoro norapudgpma = 2.71828.

OYHKUMN (TPUroHOMETpUYECKMe, norapnmmnyeckme n T.4.):

- «In()» HaTypanbHbI norapmudm.

- «lg(')» decatnyHbin norapudm.

- «cos()» KocuHyc.

- «sin()» CuHyc.

- «tg()» TaHreHc.

- «cosh( )» M'nep6onunyecknin KOCUHYC.

- «sinh(')» M'mnep6onunyecknun cuHyc.

- «tgh()» N'Mnepbonuyeckuii TaHreHc.

- «exp()» OkcnoHeHTa e”x.

- «abs()» AbconTHOe 3Ha4eHue.

- «sqrt( )» KopeHb kBagpaTHbIN.

- «round( )» OkpyrrneHue oo 6nuxanwiero Lenoro.

- «arctg( )» ApkTaHreHc.

- «arccos( )» ApkKocuHyc.

- «arcsin()» ApkCuHyc.

- «pow( )» CteneHHas pyHkums. Mpumep 3anuncu (pow(l1;2)). Aybnupyet onepatop «™».
- «!()» NNornyeckasa yHKUnA nHBepcumn (pesynbTaTt paBeH 1, ecnu B ckobkax 0).

BcnomoraTternbHble CUMBOSIbI:

- «(» OTkpbiBatoLLan ckobka.
- «)» 3akpbliBatoLLas ckobka.
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2.17.13. NNornyeckune KaHanbl — «MAHTEerpaTop»

BbikrtoueH
M3ameputenbHbIn BXo4,
KoHTponb Bbixoaa

Modbus

Bbi6op 3HaveHust
MaTtemaTtundeckas yHKUMS
PerynsaTtop

MNpodunb

HaHHble n3 gpyroro kaHana
CucteMHoe 3Ha4yeHue
dopmyna

| MeHio | == | Moruyeckue kaHarbl || ViHTErpatop

YcTaBka

Tarnmep

CueTunk

Kopn owwmnodku

JNlornyeckmin kaHan tvna «VIHTerpaTop» MoXeT ObiTb MCNOMb30BaH ANSA BblYUCIIEHUS pacxona
NN HAKONNEHUS.

MapameTpammn NOrm4eckoro kaHana B pexumme «MHTerpaTop» SBNAKTCS:

«Pexum: UHTerpatop» — 3agaH pexum «HTerpatop».

«Ha3BaHue» — 3a4aéT MMsa NOrMYecKoro KaHana.

«EanHUUbI n3mMepeHusi» — napameTp NO3BOMSET NOMNb30BaATENO 3a4aTh €AMHULY U3MEPEHNS.

«UcTOoYHUK» — napameTp 3a4aéT NOrMYEeCKUn KaHan UCTOYHMKA AaHHbIX AN51 UHTErPUPOBaHMS.
3HayeHue no ymonyanuto: Kanan 1.

«MacwTtab» — napameTp 3a4aéT eguMHULY BPeEMEHU, 3a KOTOPYH BbIXOAHOE 3HA4YeHne KaHana
OyaeT NONMHOCTLI0 NepeBeaeHo B BXOAHOE 3HayeHne. MoxeT NpuHMMaTh 3HAYEeHUSA: «CeKyHabI» (3Ha-
YeHMe NO YMOSYaHUIO), KMUHYTbLI», «4achl», «OQHU».

«Kanan gnsa cbpoca» — napameTp No3BONseT NONb30BaTENO 3a4aTb FIOMMYECKMI KaHan ans
cbpoca mHTerpMpyemoro 3HayveHuns (cbpoc GyaeT BbIMOMHEH, €CrM 3HAYEHNE Ha 3TOM JIOMMYECKOM
KaHane bygeT npeBbiWwaTth HOMb). 3Ha4YeHne No ymonyaxumio: Hert.

KHornka «Cbpoc» 3anyckaeT npouecc cbpoca HAaKONNEHHOro 3Ha4YeHnsa nHTerparopa.

Ecnu Ha normyeckom KaHane BO3HWKaET Kof OLWMOKKU, TO KaHan nHTerparopa ayonvpyeT coob-
LweHve o6 owwmnbke, HakonneHne byaet BO30OGHOBIEHO NOCNE NCHE3HOBEHUS KOAA OLUNBKM.

«3arpy3ka U3 apxmBa» — napameTp 3a4aéT PexunM 3arpy3ku U3 apxvmea nocneaHero 3HavYeHus
nocne nepesarpyske npnbopa (kaHan gomkeH ObiTb 4OOaBNEH B apXMBUPYEMYIO rpynmny):

— «He 3arpyxaTtb» — nocrnegHee 3Ha4YeHne He 3arpykaeTcs;

— «nocrnegHee 3Ha4YeHVe» — NPOM3BOAMTCS 3arpy3ka NOCNeAHEero 3Ha4YeHms 13 apxmea.

Bnok napametpoB «YaepXaHue 3Ha4Ye€HUA» — MO3BOMSET NOMb30BaTENO YCTAaHOBUTbL COOT-
BETCTBYIOLLYIO (PyHKUMIO, KOTOpas ByaeT coxpaHaTb nocnegHee 3HadeHue kaHana (cm. n. 2.17.2 «Jlo-
rmyeckue kaHanbl - Obme HacTPOMKNY ).

Bnok napameTpoB «O6paboTka» — ucnonb3yeTcs Ans MacwrtabupoBaHusa v unbTpaumnm
AaHHbIX (cM. n. 2.17.2 «Jlornyeckne kaHanbl - ObLmMe HaCTPONKNY ).

Bnok napametpoB «OTOobOpaxxeHMe» — NnapameTpbl 6110ka NO3BONSAOT NONb30oBaTENIO BbIOpaTh
dopmaTt 1 ananasoH AaHHbIX, OTOOpaxaemblx Ha akpaHe (cm. n. 2.17.2 «Jlornyeckune kaHanbl - O6-
LLIMEe HaCTPONKM»).
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2.17.14. Nornyeckune KaHanbl — «YcTaBKa»

BbikrtoueH
M3ameputenbHbIn BXO4,
KoHTponb Bbixoaa

Modbus

Bbi6op 3HaveHust
MaTtemaTtundeckas yHKUMS
PerynsaTtop

MNpodunb

HaHHble n3 gpyroro kaHana
CucrtemHoe 3HaveHne
dopmyna

WHTerpaTtop

| MeHto | == | Mornyeckue kaHarbl |m=p| YcTaska

Tanmep

CueTunk

Kopn owwmnodku

JNTornyeckmm kaHan Tuna «YcraBka» MoXeT ObITb MCNOSMb30BaH A5 CO34aHMSA OUCKPETHOro CUr-
Hana yctaBku 6e3 ncnonb3oBaHuA nnaTbl pene. B gaHHOM pexume kaHan MoXeT NpUHMMaThb 3Have-
Hue 0 (HN3KMI YypoBEHL) NN 1 (BLICOKMIA YPOBEHD).

MapameTpamu NOrMYeckoro kKaHana B pexxume «YcrtaBkay SBMstOTCA:

«Pexum: YcTtaBka» — 3agaH pexum «Ycraskar.

«Ha3BaHue» — 3a4aéT MMsa NOrMYeCcKoro KaHana.

«EanHnUbI n3MepeHusi» — napameTp NO3BOMSET NOMNb30BaATENO 3a4aTb €4MHULY U3MEPEHUS.

«Pexum ycTaBKM» — napameTp MO3BONSAET Mornb3oBaTento Bbibpatb cnocob paboTbl kaHana,
MOXET UMeTb CreayoLme 3Ha4YeHNS:

«BbIKIMIOYEH» — KaHan B HEaKTMBHOM COCTOSIHUW (3HAYeHWe Mo YMOMN4YaHuio);

«BbllLE YCTaBKNUY» — KaHan HaxoauTCA B COCTOSHMM BbICOKOrO YPOBHS, KOrga BXOAHble AaH-
Hble (cM. napameTp «WCTOYHMK») Bbllle 3a4aHHOro 3HaveHus (cMm. O6nok napameTpoB
«YCTaBkny»), B MPOTUBHOM Cy4ae BbIXO[ HAXOAUTCH B COCTOSIHUWN HU3KOTO YPOBHS;

«HWXKe YCTaBKU» — KaHasn HaxoguTcs B COCTOSAHMM BbICOKOIO YPOBHS, KOraa BXOAHbIE AAHHbIE
(cMm. napameTp «MICTOYHUK») HUXE 3a4aHHOro 3HavyeHus (cM. 6ok napameTpoB «YCTaBKM»),
B MPOTUBHOM Crly4ae BbIXO[ HaXOAUTCH B COCTOSIHUM HU3KOTO YPOBHS;

«B QnanasoHe» — KaHan Haxo4uTCs B COCTOSHMM BbICOKOrO YPOBHS, KOrga BXOAHbIE AaHHbIE
(cMm. napameTp «MCTOUHMK») He BbIXOOAT 3a npedenbl guvanasoHa (cM. 6nok napameTpos
«YCcTaBkny»), B NPOTUBHOM Cy4ae BbIXO[ HAXOAUTCH B COCTOSIHUWN HU3KOrO YPOBHS;

«BHE QuanasoHa» — KaHan HaxoAuTCHa B COCTOSHMM BbICOKOIO YPOBHS, KOr4a BXOAHbIE AaH-
Hble (CM. napameTp «MCTOYHUK») 3a npefenamun guanasoHa (cMm. 6nok napameTpa «Ycras-
Ka»), B NPOTUBHOM Cry4ae BbIXOA4 HaxOAUTCS B COCTOSIHUM HU3KOrO YPOBHS;

«McTOUYHUKY» — NnapamMeTp No3BONdAeT BblIbpaTh NTIOrMYECKUn kKaHamn, OAMH U3 KOTopbIX ByaeT mc-
TOYHUKOM AaHHbIX ANs BblMUCIEHNS YCTABKN. 3HAYEHNE MO YMOMYaHUIO: HeT.

«IMpwn owmbke» — napameTp NO3BONSAET BbiOpaTh TN peakumn KaHana B cnydae nosiBNeHnst cur-
Hana «Owwubka» (korga NorM4YecKMn kaHan, KOTOpbIN ABNAETCA NCTOYHMKOM A5t BCTPOEHHOMO BbIXOAA,
nepexoamT B COCTOsIHME OLWMOKNM). MNpeayCcMOTpeHbI cneayoLLme BapnaHTbl 3TOro napameTpa:

«6e3 nameHeHun» — pexmm «Owunbka» He BNUSIET Ha COCTOSAHME BbIXoda (3HaYeHue no
YMOIYaHUIo);

«BbIKITIOMEHNE» — MPU Nepexoe KaHana-ucTodHuKa B cocTosHne «Owmnbka» KaHan Hemea-
NEHHO NepekKIoYaeTcsl B COCTOSIHNE HU3KOTO YPOBHS;
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«BKIIHOYEHMEe» — MpU Nepexode KaHana-uctoyHuka B cocTosHue «Owunbka» kaHan Hemea-
NEHHO NepekrilyaeTCsl B COCTOSHWE BbICOKOIO YPOBHS;

«3afepKKa BbIKIMIOYEHUA» — MpU Nepexode KaHana-ucTtovHuka B coctosiHne «Owmnbkar» ka-
Han nepekroyaeTcs B COCTOSIHME HU3KOrO YPOBHS MO UCTEYEHUN BPEMEHU, YCTAaHOBMEHHOIO
napameTpoM «3agepKka BbIKIIOYEHUNA;

«3afepKKa BKMYeHUA» — Npy nepexoe KaHana-ucToyHuka B coctosiHue «Owmnbka» kaHan
nepeknio4yaeTcs B COCTOAHME BbICOKOMO YPOBHS MO UCTEYEHUN BPEMEHU, YCTaHOBMEHHOMO
napameTpoM «3afepKKka BKNHOYEHNS».

Bnok napameTpoB «YcTaBKuU» — napamMeTpbl NO3BOMSAKT NOMb30BATEND YCTaHOBUTL Anana-
30H M3MEHEHMS BbIXOAa B 3aBUCMMOCTM OT BXOOHOIO curHana (CM. onncaHue Huxe).

Bnok napameTpoB «3agepXKu» — napameTpbl NMO3BOMAT NOSb30BATENK YCTAHOBUTL NPO-
AOIMKUTENBHOCTU 3a4EPXKEK UBMEHEHUSA COCTOSHUA KaHan U MUHUMANbHOW NPOAOIKUTENBHOCTU CO-
CTOsIHMS BbIxo4a (CM. ONMCaHUE HUXKE).

briok napamempoe «Ycmaeku»

I'Iepequb napameTpoB ©noka 3aBucuUT oT Bbl6paHHOFO BapumaHTa napameTtpa «Pexumy»;

- «3HAa4YeHue» — O3Ha4aeT, YTO yCTaBKa — NOCTOAHHAA BeJIMYNHA,
- «KKaHan» — 03Ha4aeT, YTO yCTaBKa COOTBETCTBYyEeT 3Ha4YeHUI0 NTOrM4eckoro KaHarna.

«YcTaBKa» — 320a€T 3Ha4YeHne curHana, NpeBbILLEHNE KOTOPOro NpMBEAET K U3MEHEHUIO COCTO-
AHWS KaHana (ona pexvma «3HadeHue»), unn no3BonsieT BbibpaTb NOrnYeckuin KaHan, dakTnyeckoe
3HayeHMe KoToporo OyaeT NoporoMm Ansi U3MEHEHUs1 COCTOSIHMSA YCTaBkM (ansa pexunma «Kanany») ang
PEXUMOB:

«BbllLle yCTaBKn» — eCli 3Ha4eHne UCToOYHKKa Bbille, YeM 3Ha4YeHne ypoBHA, KaHall nepexo-
ONT B COCTOAHME BbICOKOIo YpPOBHA;
«HWXE YyCTaBKNU» — eCli 3Ha4YeHne UCTOYHUKA HMXKe, YHeM 3Ha4YeHUne yCTaBKK, KaHal nepexo-
AONT B COCTOAHME BbICOKOIo ypOBHA.

IOwnana3soh: (-1,7 e+308...+1,7 e+308). 3HaueHne no ymonyanuio: 0.

«HumxHAA ycTaBKa» 1 «BepxHAs ycTaBKka» — napameTpbl ONpeaensoT ananasoH, B KOTOPOM
NPOVCXOONT U3MEHEHME COCTOSHUA KaHana (ons pexuma «3HayeHue»), UM OHW NO3BOMAIT Bbl-
OGpaTb nornyeckne KaHasbl, hakTMdecKkme 3HadeHms KoTopbix ByayT AnanasoHOM M3MEHEHUs] COCTOS-
HUA BbIxoa (ana pexxmuma «KaHany») ons pexxMmoB:

«B OManasoHe» — eCnv BXOAHble AaHHble HAaXOAATCs B Npeaenax onpeaerieHHoro ananaso-
Ha, KaHarn NepexoauT B COCTOSIHNE BbICOKOrO YPOBHS;

«BHE OuanasoHa» — eCnu BXOAHble AaHHble HAXOAATCS BHE yKa3aHHOro AvanasoHa, kaHan
nepexoanT B COCTOSIHNE BbICOKOTO YPOBHS.

Ownana3soH: (-1,7 e+308...+1,7 e+308). 3HayeHune no ymon4yaHuto: 0.

«'McTepesunc» — BennymHa 30HbI BO3BpaTta no cpabartbiBaHWIO perne.

«Tun rucrepesnca» — KCUMMETPUYHBIAY N KHECUMMETPUYHBINY.

Hwxke onncaHa norvka namMeHeHus 3HayeHns KaHana ans pasnuyHbliX BapuaHToOB HAaCTpOeK:

[nsa BapnaHTa HaCTPONKM «Pexnm»: «Bbille yCTaBKU» N « TUMN rucrepesncar: «KCUMMeTpUY-
Hbl»: [pn yBennyeHnn 3HavyeHns « UcTouHnk» cpabaTbiBaHWe YCTaBKN MPOUCXOANT NPU 3HAYEHUN
«YcraBKa» + «'mctepe3aucr». A npn ymeHbLleHUN 3Ha4YeHns « MICTOYHUKY» BbIKINIOYEHWE YCTaBKU
npoucxoamT Npu 3HaYeHnn «YcrtaBka» - «Fuctepesumcy.

[na BapuaHTa HaCcTPoOnKM «Pexunm»: «Bbllle yCTaBku» N « TUn ructepesncar: «KHeCuMmeTpuy-
Hbl». [pn yBenuyeHun 3HavyeHnsa « UcTouHnK» cpabaTbiBaHWe yCTaBKN MPOUCXOAUT NPU 3HAYEeHUN
«YcTaBKay, a Nnpy yMeHblLUeHUN 3Ha4YeHNs « ICTOUYHUK» BbIKIMOYEHNE YCTaBKM NPOUCXOAUT NpU 3Ha-
yeHUn «YctaBKa» - «ucrepesuncy.

[na BapuaHTa HacTpPoOrKN «Pexnm»: «HUXe yCTaBKkM» N « TUN ructepesmca»: «CUMMETPUYHbINY.
Mpn ymeHbweHnn 3HadveHns «UCTOYHUK» cpabaTbiBaHMe YCTaBKU MPOUCXOAUT MNpU 3HAYEHUU
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«YctaBKa» - «'mctepesuc». A npu ysenuyeHnn aHavyeHnss «MCTOYHUK» BbIKITIOYEHNE YCTaBKu Npo-
ncxoauT nNpu 3HaveHmn «YcrtaBka» + «F'ucrepesuncy.

[ns BapuaHTa HacTporKkn «Pexum»: «HWxKe ycTaBkm» U «Tun ructepesunca»: «KHeCUMMEeTpUY-
HbI». Mpn ymeHbLleHnn 3HavyeHnsa « MCTOYHUK» cpabaTtbiBaHMe YyCTaBKM MPOUCXOAUT NPU 3HAYEHUN
«YcTaBKa», a npu ysennyeHum 3HayeHns «MCTOUYHUK» BbIKITIOYEHUE YCTaBKM MPOUCXOOMUT MpuU 3Ha-
yeHun «YctaBka» + «'mcrepesmcy.

Bnok napametpoB «YaepXaHue 3Ha4Ye€HUA» — MO3BOSISIET NOMb30BATENO YCTAHOBUTbL COOT-
BETCTBYIOLLYIO (PyHKUMIO, KOTOpas ByaeT coxpaHaTb nocnegHee 3HadeHue kaHana (cm. n. 2.17.2 «Jlo-
rmyeckmne kaHanbl - O6LumMe HaCTPONKnN»).

Bnok napametpoB «O6paboTka» — ncnonb3yeTcs Ansi MacwTabupoBaHus 1 uUnbTpaumm
AaHHbIX (cM. n. 2.17.2 «Jlornyeckne kaHanbl - OB6LLUME HACTPONKNY ).

Bnok napameTpoB «OTOGpaxeHue» — napameTpbl 6n10ka NO3BONAIOT NONb3oBaTeNo BbibpaTh
dopmaTt 1 ananasoH AaHHbIX, OTOOpaxaemblx Ha akpaHe (cm. n. 2.17.2 «Jlornyeckune kaHanbl - O6-
LLIe HaCTPOMKNY).

2.17.15. NNornyeckne kaHanbl — «Tanmep»

BobikntoyeH
MN3ameputenbHbIn BXOS
KoHTponb Bbixoaa

Modbus

Bbi6op 3HaveHust
MaTtemaTtundeckas yHKUMS
Perynatop

MNpodhunb

[aHHble u3 apyroro kaHana
CuctemHoe 3HayeHve
dopmyna

WHTerpatop

YcTtaBka

| Meto | ==| Mornyeckue kaHanbl |==»| Taiivep

CueTtuunk

Kog owmnbku

INornyeckmn kaHan Tuna «Tanmep» MOXeET ObITb UCMONb30BaH ANs CO34aHuUs oTcYeTa BPEMEHU
B cekyHaax. [lo nepBoro 3anycka TaMepa 3Ha4yeHue Nornyeckoro KaHana B AaHHOM pexume paBHO
0. [Ina paHHOro Tuna NOrMyYeckoro KaHana pekoMeHOyeTCsl MCMnonb3oBaTb hopMaT OToOpaKeHust
«Bpemsa».

MapameTpamun normyeckoro kKaHana B pexume «Tanmep» ABMASIOTCA:

«Pexum: Tanmep» — 3agaH pexum «Tanvep».

«Ha3BaHue» — 3a4aéT MMsa NTIOrMYeCcKoro KaHana.

«EAanHMLBI n3amepeHus» — napameTp No3BosiSeT Nonb3oBaTento 3aaartb eOUHULY U3MEPEHUS.

«Kanan gnsa 3anycka» — napameTp no3BonseT BblIbpaTb NOrMyecknin KaHarn, oguH U3 KOTOPbIX
OyoeT UCTOYHUKOM Ans 3anycka Tammepa. [pu 3HadeHnn BbiGpaHHOro kaHana > 0 Tanmep 3anycka-
eTcs, Npu 3HavyeHun < 0 Tanmep oCcTaHaBnMBaeTCA. 3Ha4YEHNE N0 YMOMYaHUIO: HeT.

«KaHan ansa naysbi» — napameTp no3sosisieT BblOpaTb NOMMYECcKUin KaHar, OAuH U3 KOTOPbIX
OyoeT UCTOYHMKOM Ans nayabl Tavmepa. lMpy 3HayeHun BbibpaHHOro kaHana > 0 oTcdeT TarMmepa
OCTaHaBnMBaeTcs, Npu 3HaYeHun < 0 Tanmep NpoaomkaeTcs. 3HayeHne No yMONMYaHuio: HeT.

88



«Pexunm» —napameTp 3agaéT pexum paboTbl Tanmepa:
— «cbpoc nocne 0CTaHOBKM» — NOCIie OCTaHOBKWU TaiMepa 3HadeHue KaHana cbpacbiBaeTcs Ha
0 (3Ha4eHune Mo yMOonyaHuio);

— «cbpoc nocre 3anycka» — Nocrne OCTaHOBKM TaMepa 3HayeHue KaHana He cOpacbiBaeTcs,

cbpoc Ha 0 npomcxoguT Npu crieqyloLwem 3anycke Tanmepa;

— «cbpoc n3 kaHana» — cbpoc Ha 0 NPOUCXOAMT NO CUrHany M3 kaHana, BelbpaHHOro napameT-

pom «KaHan gnsi cépocan.

«KaHnan gnsa c6poca» — napameTp no3BonseT BbIbpaTb NOrMYECKUA KaHas, OgUH U3 KOTOPbIX
OyaeT MCTOYHMKOM Ansi cOpoca 3Ha4YeHus Nnornyeckoro kaHana. lNpu 3HavyeHnn BbIBpaAHHOro KaHana >
0 Tanmep cbpacbiBaeTcs. 3HAYEHME NO YMOYAHUIO: HET.

Bnok napameTpoB «YaepxaHue 3Ha4eHUA» — MO3BOSISIET NOMb30BATEND YCTAHOBUTbL COOT-
BETCTBYHOLLYO (PyHKLUMIO, KOTOpas ByaeT coxpaHaTb nocregHee 3HadyeHue kanana (cm. n. 2.17.2 «Jlo-
rmyeckmne kaHanbl - O6LumMe HaCTPONKnN»).

Bnok napametpoB «O6paboTka» — ncnonb3yeTcs Ansi MacwTabupoBaHus 1 uUnbTpaumm
OaHHbIX (cM. n. 2.17.2 «Jlornyeckune kaHanbl - Ob6LIne HACTPOMKNY ).

Bnok napametpoB «OTobOpaxxeHMe» — napameTpbl 6110ka NO3BOMSAOT NONb30oBaTENO BblibpaTh
dopmaTt n ananasoH AaHHbIX, OTOOpaxaemblx Ha akpaHe (cm. n. 2.17.2 «Jlornyeckune kaHanbl - O6-
LLINEe HaACTPOMKNY).

2.17.15. ornyeckune kaHanbl — «CYeTUYMK»

BobikntoyeH
M3meputenbHbIi BXo4,
KoHTponb Bbixoaa

Modbus

Bbibop 3HaveHus
MaTtemaTtunyeckas yHKUUS
Perynsartop

Mpocunb

HaHHble 13 gpyroro kaHana
CuncrtemHoe 3HaveHne
dopmyna

WHTerpartop

YcraBka

Tanmep

| Meto | == | Mornyeckme kaHarbl |m=| CyeTunk

Koa owmnbkn

Nornyecknin kaHan Tnna «CyeTymk» MOXEeT OblTb UCMONb30BaH ANsi CO34aHMsA CHEeTYMKa nepe-
XO[0B COCTOSIHWI FTOTMYECKOro KaHana.

MapameTpamu norm4eckoro kaHana B pexvmMe «CyeTynk» ABNATCA:

«Pexum: CueTumk» — 3agaH pexmmMm « CHeTUmK».

«HasBaHue» — 3a0aéT MMA NOrMYecKoro KaHana.

«EpnMHULLI n3MepeHusi» — napameTp No3BOMSET NONb30BaTENO 3a4aTh €ANHULY U3MEPEHWS.

«McTOoYHMK» — NapameTp No3BonseT BblOpaTb NOrMYECKUn KaHan, OaNH 13 KOTOpbIX OyaeT nc-
TOYHMKOM [aHHbIX AN MHKPEMEHTA cHeTYMKa. 3Ha4YeHne No YMONYaHMUIO: HeT.

«Kanan pnsa c6poca» — napameTp no3sonsieT BblbpaTb NOrMYECKUN KaHan, OOWH U3 KOTOPbIX
OyaeT UCTOYHUKOM AaHHbIX Ans cbpoca cyeTyumka. Mpu 3HavyeHnm BbiIGpaHHOro kaHana > 0 npoucxo-
AnT cbpoc cyeTumka B 0. 3Ha4YeHne No yMonyaHuio: HeT.
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«Pexum» — napameTp 3agaét cnocob MHKpeMeHTa cyeTymKa:

— «nepegHu OPOHT» — 3HAYEHUE CcYETUYMKA UHKPEMEHTUPYETCHA NPU N3MEHEHUN 3HAYEHUS Ka-
Hana ¢ coctosHus < 0 Ha cocTosiHue > 0;

— «3agHWU PPOHT» — 3HAYEHME CYHETUYNKA NHKPEMEHTUPYETCH NPU M3MEHEHUN 3HAYEeHUS KaHa-
na c coctosaHusa > 0 Ha cocTosiHue < O;

— «nepegHvn N 3aHUA (PPOHT» — 3HAYEHWEe CYETYMKa WHKPEeMEHTUpPYeTCH Npu U3MeHeHUU
3Ha4veHuns kaHana c coctosHua < 0 Ha cocTosiHme > 0 1 ¢ cocTosiHuA > 0 Ha cocTosiHue < 0.

«3arpyska U3 apxumBa» — napameTp 3aa€T PeXxuMm 3arpy3km u3 apxmsa nocrneaHero 3Ha4yeHus
nocne nepesarpyske npubopa (kaHan JormkeH 6biTb JoBaBNeH B apXMBMpyemyto rpynny):

— «He 3arpyxaTtb» — nocrnegHee 3Ha4YeHne He 3arpyxaeTcs;

— «nocrnegHee 3HayeHe» — NPOM3BOANTCA 3arpyska NnocrneaHero 3Ha4YeHns U3 apxuea.

KHonka «Cbpoc» 3anyckaeT npouecc copoca HaKONMEHHOro 3Ha4YeHnsa nHTerpartopa.

Bnok napametpoB «YaepxaHue 3Ha4YeHUA» — MO3BOSISET NOSb30BATENO0 YCTAHOBUTbL COOT-
BETCTBYIOLLYIO (PyHKUMIO, KOTOpas ByaeT coxpaHaTb nocnegHee 3HadeHue kaHana (cm. n. 2.17.2 «Jlo-
rmyeckmne kaHarnbl - O6LumMe HaCTPONKN»).

Bnok napametpoB «O6paboTka» — ucnonb3yeTca Ans MacwtabupoBaHus U unbTpaumm
AaHHbIX (cM. n. 2.17.2 «Jlornyeckne kaHanbl - O6LMEe HAaCTPOMKNY ).

Bnok napameTpoB «OTOoGpaxkeHne» — napaMmeTpbl 6/10ka NO3BONAIOT NONbL30BaTENO BbIOpaTh
dopmaTt n ananasoH AaHHbIX, OTOOpaxaemblx Ha akpaHe (cMm. n. 2.17.2 «Jlornyeckne kaHanbl - O6-
LLIKe HaCTPONKM»).

2.17.15. Nornyeckune kaHanbl — «Kog owMOKN»

BobikntoyeH
MNameputernbHbIN BXOS,
KoHTponb Bbixoaa

Modbus

Bbi6op 3HaveHust
MaTtemaTtundeckas yHKUMS
Perynatop

Mpodounb

[laHHble n3 gpyroro KaHana
CuncremHoe 3HavyeHne
dopmyna

WHTerpatop

YcTtaBka

Tanmep

CueTumk

| Metito | == | Mornueckme kaHans! |m=b| Kog own6ku

Jlormyecknin kaHan Tuna «Kop owmnbku» MOXeT ObiTb MCMONb30BaH ANsl BbIBOAJA COCTOSIHUSA
3Ha4YeHns oLIMOKK KaHana.

MapameTpamm nornyeckoro kaHana B pexmme «Kog owmnbkmny ABns0TCA:

«Pexum: Kog owumbkun» — 3agaH pexunm «Kog owmbkm».

«HasBaHue» — 3a4aéTt nmMa Normyeckoro kaHana.

«EAnHMUbI 13MepeHua» — napameTp NO3BONSAET NOMb30BaTEN 3a4aTh e4MHULY U3MEPEHMS.

«McTOUYHUKY» — NnapamMeTp No3BONdAeT BblIbpaTh NTIOrMYECKUn KaHan, OAMH U3 KOTOpbIX ByaeT mc-
TOYHUKOM AaHHbIX ANs BbIBOAA KOAa OLNOKN. 3HaYeHne No yMOoN4aHuIo: HeT.
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«Pexum» — napameTp 3ag4aéT TUN BbIBOAMMOIO 3HAaYEHUS:

—  «KOA OLWMOKM» — B 3HAYEHME 3anuncbiBaeTCs Kog OLWNOKN U3 BbIOpaHHOro kaHana;

— «Hanuume owmnbkuy» — B 3Ha4YeHune 3anucbiBaetca 0 npu oTCyTCTBMM OWMOKM 1 1 npu Hanu-
YMKM OLLINOKN;

— «OTCyTCTBME OWWMOKM» — B 3HA4eHMe 3anucbiBaetcd 1 npu oTcytcTBum owmnbkn 1 0 npu
HanM4ymMmn oLwnMoKN.

Bnok napametpoB «YaepXxaHue 3Ha4Ye€HUA» — MO3BOSISIET NOMb30BATENO YCTAHOBUTL COOT-
BETCTBYIOLLYIO (PyHKUMIO, KOTOpas ByaeT coxpaHaTb nocnegHee 3HadeHue kaHana (cm. n. 2.17.2 «Jlo-
rmyeckmne KaHanbl - O6LumMe HaCTPONKnNy).

Bnok napametpoB «O6paboTka» — ncnonb3yeTcs Ansi MacwTabupoBaHus 1 uUnbTpaumm
OaHHbIX (cM. n. 2.17.2 «Jlormyeckune kaHanbl - Ob6LLne HACTPOMKNY ).

Bnok napameTpoB «OTOGpaxeHue» — napameTpbl 6r10ka NO3BONAIOT NONb3oBaTeENO BbibpaTh
dopmaTt 1 ananasoH AaHHbIX, OTOOpaxaemblx Ha akpaHe (cm. n. 2.17.2 «Jlornyeckune kaHanbl - O6-
LLIe HaCTPONKNY).

2.18. N'pynnbl

OCHOBHbIE HaCTpPOWKM
MoakntoveHHbIe YCTPOUCTBA
Jlornyeckme kaHanol
Cpynnbi

MHemMocxeMmbl

Mpocomnu

PerynaTopbl

Modbus

HacTponkun Ethernet
Hactpowkn goctyna

pynnbl sBnsitoTcs ob6begmHeHnem 1...12 nobbix NOrMYECKMX KaHamnoB, CrpynnMpoBaHHbIX ANS
yoob6cTBa 0TObpaxeHus.

2.18.1. N'pynnbl - O6GLWME HACTPONKHU

MepekntoveHne mexay rpynnaMmy npomsBoguTcs NOCPeAcTBOM BblIOOpa MCKOMOro Ha3BaHus n3
ChucKa B N1EBOM YacTu 3KpaHa.

Kaxgas rpynna moxeT 6biTb:

— «BbIKNOYEHa» — nocrne Bblibopa aTon onumn apyrue napameTpbl CTaHOBATCA HE BUOHbI, U 9Ta

rpynna He oTobparkaeTcsl Ha 3KpaHe (3HaYeHne MO YMOMYaHu);

— «BKIKOYEHa» — rpynna akTuBHa.

MapameTpamu rpynnbl ABNAIOTCS:

«Ha3BaHue» — 3aecb nonb3oBaTernb NPUCBaMBaET rpynne HaMMeHOBaHMeE.

Bnok napametpoB «Jlormyeckme KaHanbl» — 610K 3a0aéT KONUYECTBO M PacnofoXeHue no-
rMYeckux KaHarnos, KoTopble oTobpaxaroTcs B rpynne. brnok BkniovaeT B cebsa cneayowme napamer-
pbl:

— «[MMo3. 1+12» — Ang kaXxxgon No3uLMm NonNb3oBaTenb MOXET BbibOpaTe BapyaHT:

— «[ycTo» — no3numna octaeTcs NycTom;
— «NOTrMYecKui KaHan» — nornb3oBaTenb MOXeT BblbpaTb NobOV AOCTYNHbLIN NOMMYECKUN
KaHan, KoTopbln 6ygeTt otobpaxaTtbcsa B onpeaeneHHOM MecTe Ha 3KpaHe.
— «CTtunb» — 3a0aéT UBET, KOTOPbIN ByaeT MCNOoNb30BaTbCA ANs U300paeHUst NorMyecKkoro
KaHana, BbIbpaHHOro Anga aton nosuumun. Nonb3oBaTens MOXET yka3aTb UBeT hoHa B KaHa-
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ne (KpoMe uUBeTa 3Ha4YeHWNs) N LBET 3NIeMEHTOB, CBA3aHHbIX C KaHanom Buayanusauuun. ns
Tuna otobpaxeHunsa «rpadmk» MoxeT ObITb 3a4aHa TOMLWMHA.

— KHonkn «KaHan 1+12» no3Bonst0T OTKPbITb MEHIO AN pegakTupoBaHMsl NnapaMeTpoB KaHa-
na, BbIGpaHHOro Ha COOTBETCTBYIOLLEN NO3ULMN.

— KHonku ¢ cumBonom corara no3BonsoT CKPbITb/0TOBPasnTb KaHan rpynmnbl Ha COOTBETCTBY-
toLien nosmumm B none rpadcuka. lNMocne nepesarpy3ku npubopa dpnarn cbpacwiBatoTcs, Bce
KaHarnbl oTobpaxaloTca Ha rpaduke.

KHonka «BusyanbHble HaCTPOMKU» OTKPbIBAET MEHIO pedakTMpPOBaHNSA NapamMeTpoB BU3yanu-

3auuun ona gaHHow rpynnbi.
2.18.2. N'pynnbl — ApxuBauus

[nsa Toro, 4To6bl AaHHbIE U3 NOrMYECKOro kKaHana 3anucbiBanucb B apxmeB He06XxoaMMmo:

— [lpncoeanHnTb NorMyeckMin KaHan K rpynne ¢ noMoublo 6rnoka napameTpoB «KaHanbi» (Cwm.
n. 2.18.1 «pynnbl - O6LWwme HaCTPOMKM»).

— Bknountb pervctpaumio AaHHbIX, 3a4aB napameTpbl B 6rnoke napameTpoB «[lapameTpbl peru-
cTpauum».

— [Nocne BbIxoga U3 MEHIO COXPaHUTb U3MEHEHUS KOHpUTypaLmK.

— [Nony4yeHHble dannbl apxXMBHbIX AdaHHbIX MOryT ObiTb OTnpaeneHbl Ha USB-dnaw-
Hakonutenb (MHdopmauuio 06 ynpaesneHumn pavinamm cm. B n. 2.10 «YnpasneHue dannammy).

Brnok napamempoe «Apxueayusi»

«OCHOBHOWM pexum» — 3agaét cnocob 3anycka permctpaumm rpynmnbi:

— «BbIKINIOYEH» — pErncTpaums BolbpaHHOW rpynnbl BbIKMOYEHA (3HAYEHNE N0 YMOMNYaHuio);

— «BCerga» — permcrpaums npogosnKkaeTcs HenpepbiBHO;

— «W3 NOr. KaHana» — ONuUMI0 akTMBUPYeT napameTp «MCTOYHMK», KOTOPbIA pa3peLuaeT peru-

CTpaLMIO JaHHbIX, KOrga 3Ha4YeHne NCTOYHUKa BorbLue Hyns.

«ACTOYHUK OCHOBHOIO pexumar» — napameTp SBMAseTcs Buanumbim ana «Pexum: 3 nor. ka-
Hana», B 3TOM MapamMeTpe nonb3oBaTeNlb MOXET BbiOpaTb M3 CrucKa FIOrMYEcKUi KaHam, KOTOpPbIn
OyaeT MCTOYHMKOM CUHXPOHMU3auUnM AN 3TOW rpynnbl; pernctTpaunsa akTuBHa, Koraa 3HavyeHue B Bbl-
OpaHHOM KaHane 6ornblue Hynsa. 3HayeHne no ymonyaxuio: NycTo.

«OCHOBHOM nepuop» — NapameTp, yCTaHaBnMBawLWMWKA MNepuog pernctpauuun. [uanasoH
(0 c...23 4 59 muH 59 c). 3HaueHne no ymonyanuio 0 c.

«OCco0ObIN peXxnum» — peXxnm NOo3BOJISIET NOSb30BATENIO PEMMCTPUPOBATL AAHHbIE B OCOOLIX CU-
Tyauusx, korga Tpebyetca 6onee rnybokuin aHanns (HaNnpuMmep, B KPUTUYECKOM COCTOSIHUN OObEKTa).
MapameTp nmeeT cnegyromne 3HaueHus:

—  «BbIKITHOYEH» — OCOObIN PEXMM PEermcTpauumn OTKITHYEH (3HAYEHNE MO YMOMYaHUIO);

— «W3 NOr. KaHana» — onuus aKTMBMpyeT napameTp «VICTOYHUK», AaHHbIE PErUCTPUPYIOTCS, KO-

raa 3HayeHue UCTOYHMKA CUHXPOHM3aumMm BornbLue Hyns.

«UcTOo4YHUK ocoboro pexumar» — napameTp SABNAETCH BUOUMbIM B PEXMME «OCOBbIN PeXUM:
13 nor. kaHana». Korga sHavyeHme 3Toro MCTOYHMKa Bornblue HynM4, 3anucb AaHHbIX B 0COBOM pexunme
BKITHOYEHA.

«Ocobbin nepuoa» — napameTp yCTaHaBNMBAET 4acTOTy perucTpauumn OaHHbIX Ans ocoboro
pexuma. nanasoH (0 c...23 4 59 muH 59 c). 3HayeHne no ymonyanuto O c.

Onsa nobbIX M3MEHEeHU HACTPOEK KOHMUrypaumm pernctpupyemMon rpynnsl (Hanpumep, nsme-
HEHWs1 NapamMeTpoB perMcTpauun, n3mMeHeHns napameTpoB 6rnoka «OTobpaxeHne» Unn n3mMeHeHus
napamMmeTpoB FIOrMYECKOro KaHamna, BKIOYEHHOIo B PEMMCTPUPYEMYIO IFpynny) CO34aeTCs HOBbIN dhann
apxuBa. Ecnv none3oBaTens oTkntodaet PMT 79 nunu nsmeHseT apyrue napaMmeTpbl, HE CBA3aHHbIE C
pernctpupyemon rpynnon, HoBbIN hann pernctpauum He cosgaeTcs.

«PaspgeneHue apxuBa» — napamMeTp 3aaéT pexuM pasgeneHus apxmea Ha pannbl — TEKYLLNIA
apxuB rpynnbl 3akpbiBaeTcs, nocnegHne 30 ¢ apxmBauum He coxpaHsitoTca. B nogasnsowem 60rb-
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LUMHCTBE Cry4aeB HeT NoTpebHOCTM B nepuoguyeckom pasgeneHun apxvea. PasgeneHve apxvBa
CTOUT UCMNOMNb30BaTb TOMbKO B Criydae KpawmHen HeoOXOAMMOCTU pasfdeneHus TEKyLLero apxmea He
HecKonbKo ¢harnnos. 3HavyeHne napameTpa MoXeT ObITb BbIGpaHO M3 cnucka:
— «MO M3M. KOJ-Ba KaHanoB» (3Ha4YeHUe Mo yMOSYaHWIO) — pasderieHne apxvmBa NpoOUCXOauT
NPU N3MEHEHNM KONMMYECTBA aKTUBHbIX KAHANoB B rpynne;

— «W3 NIOrMYECKOro KaHana» — pasgeneHne apxvea NpoUCXOAnUT NPU U3MEHEHUN 3HAYEHUS Ha
KaHane, onpeaensiemMom napametTpom «KaHan ansi pasgen.», unm npyv M3MeHeHUn Komnude-
CTBa aKTMBHbIX KaHanoB B rpynne.

«Kanan gnsa pasgen.» — napameTp 3agaeT kaHan aAns pasgeneHus apxusa. [py nameHeHun
3HayeHus BblbpaHHoro kaHana ¢ 0 Ha 1 npoucxoguT pasgeneHne apxvmea. PasgeneHne apxvea He-
BO3MOXHO 4aLle Yyem pa3 B 30 c. [JaHHbI napameTp oTobGpaXkaeTcs TONMbKO NPy 3HAYEHUN napameT-
pa «PasgeneHune apxuBa» paBHOM «M3 FIOrMYECKOro KaHana.

2.18.3. 'pynnbl — BusyanbHble HacTponku

MeHio «BusyanbHble HACTPOMKU» MO3BONSAET HACTPOUTL NapameTpbl OTOBpaxXeHUs rpynnbl 1
COAEPXMUT creaytoLme napameTpbi:

«'McTorpammbl» — 3agaeT TN oTobpakeHus rTMCTorpaMmm A5 rpynmnbl, BApUaHTbl:

— «TOPU3OHTaNbHO» — FOPU3OHTANbHOE PacrnofoXeHne (3HaYeHNe No YMOMYaHuio);

— «BEpTMKaNbHO» — BEPTUKAsIbHOE pacnonoXeHune.

«padmkn» — napameTp 3agaeTt TN rpadMyecKkoro NPeacTaBneHns rpynnbl, BapuaHThbI:

— «TOPU3OHTaNbHO» — OCb BPEMEHWN FOPU3OHTAsbHa;

— «BEpTMKaNbHO» — OCb BPEMEHW BEPTUKArNbHA (3HAYEHNE MO YMOMYaHMIO).

«lWkana BpemeHn» — napamMeTp, onpeaensaiowmi pasmep wkanbl BpeMeHn rpadumka. [JaHHbIN
napameTp MOXeT OblTb MU3MEHEH MOCPEACTBOM HaXaTus U yaepXaHusa Kypcopa Ha none rpaduk Ha
HECKOJTbKO CEKyH B pexume npocmoTpa. AunanasoH (1 c¢...23 4 59 muH 59 c¢). 3HaveHure no ymonya-
HUIO: 1 MUH.

«®PoH» — napameTp 3a8aéT POoH rpacmka n nmeeT BapuaHThbl:

— «CBETNbI» — POH OKHA OTOBPaKEHNA CUMBOSOB Genbii (3Ha4YeHNe MO YMONMYaHMUIO);

— «TEMHbIN» — (POH OKHA OTOBPaXXEHNSI CUMBOJIOB YEPHbIN.

«OTpucoBkKa Tabnuubi» — NapameTp 3a0aéT pexmm oTobpaxeHnsa Tadbnunubl:

— «He 3akpawwmBaTtb U3M.» — (OOH YNCNOBOroO 3HAYEHUSA HE MEHSET LUBET NPN N3MEHEHUM LBeTa

nons Tabnuubl (3Ha4YeHUe No YMON4aHuio);

— «3akpalwwmBaTtb M3M.» — (POH YNCITOBOrO 3HaYEHNSI MEHSIET LBET NPU N3MEHEHUW LiBETA MNOMS

Tabnuupl.

«EauHuubl namepeHus Tabnuubi» — napameTp 3a4a€T pexum OToOpaKeHus eanHul nsme-
peHui B Tabnuue. MNMapameTp MOXET NPpUHUMATL CreaytoLme 3Ha4YeHus:

— «B HwxHen yacTu» — BbIBOA €4MHUL, U3MEPEHUI B HWXKHEM MOne arnemeHTa Tabnuupbl (3Ha-

YeHne No yMOonyaHuio);
— «B none nveHn» — BbIBOA €OUHUL, UIBMEPEHUI B NOSIE UMEHWN 3reMeHTa Tabnuupl;
— «B none 3HauyeHW» — BbIBOA €ANHWL UIBMEPEHUIA B NOSE 3HAaYEHW anemeHTa Tabnmubl;

Bnok napamempoe «Lllkana 3HavyeHul»

«lWkana rpadumka» — napameTp 3agaeT TUN WKanbl 3HaYeHUN rpaddnyecKkoro npeacraBneHms
rpynnbl, BApUaHTbl:
— «OBblYHasi» — MMHMMarnbHOE 3HayYeHWe COOTBETCTBYET FIeBOMY (MM HUXKHEMY) Kpato, Mak-
cvManbHoe — NpaBoMy (M BeEpXHEMY) Kpato (3HaYeHMe Mo YMOMYaHUIo);
— «UHBEPTUPOBAHHaA» — MWHMMarbHOE 3HA4YeHWe COOTBETCTBYET MPaBOMy (MU BEPXHEMY)
Kpato, MakcumarnbHoe — NpaBoMy (MU HKHEMY) Kpalto.
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«O6Lwan wkana» — napameTp 3a4aéT pexum OToBpaXKeHNs1 KaHaNoB C pasHbIMX Anana3oHamm
Ha rpacvke, BapnaHThbl:

— «HET» — ONs KaXdoro KaHana mMcnonb3yeTcs MHAMBMAYyalnbHasa LWKana (3HayeHue no ymors-
YaHUI);
— «ja» — 4nsa Bcex KaHanoB 3a4aéTcs MMHMMYM M MaKCMMYM U Ha OCHOBE 3TUX 3HAYEHUN CO-
CTaBnsieTca eanHas Lwkana.
«KonnyecTtBO OCHOBHbIX AeneHun» — napameTp 3a4aéT KONMMYECTBO OCHOBHbIX AENeHuH,
oTobpakaembix Ha rpadmke. [lnanasoH 1...20. 3HayeHne no ymonyaHumio: 4.
«KonnyecTtBo AONONMHUTENbHbLIX AeNEeHUN» — napamMeTp 3a4aéT KONMMYeCTBO OOMNOSHUTENMb-
HbIX geneHnn, otobparkaemMbix Ha rpaduke. nanasoH 1...20. 3HayeHue no ymonyaxumio: 10.

2.19. MHeMocXxeMbl

OCHOBHbIE HaCTPOWKM
MoakntoveHHble YCTPOUCTBa
Jlornyeckme kaHanol
Mpynnbl

MHemocxeMbl

Mpocomnu

PerynaTtopbl

Modbus

Hactpowkn Ethernet
Hactpowkn goctyna

MHeMocxeMbl SIBNAOTCA AOMONHUTENbHLIM CNocobom OTOOpaXKeHUst OaHHbIX U3 NOrMYecKkmnx
KaHanoB Ha akpaHe npubopa. KoHdurypaums npubopa moxeT cogepxatb oT 0 4o 30 MHEMOCXEM.

OT06pa3uTb nNpeaBapuUTeENbHO CKOHUIYPUPOBAHHYID MHEMOCXEMY Ha 3KpaHe BO3MOXHO MO-
cpeacTBOM NepeknioyeHns cTpaHul «Bua» Ha OoCHOBHOM aKkpaHe npubopa.

2.19.1. MHemocxembl - O6LWwmMe HaCTPOMKKU

MeHI0 06LMX HACTPOEK MHEMOCXEM

MHeMocCxeMbl Hazag,

2! MHemocxema 2

HasBaHue | MHemocxema 1 |

3: MHemocxema 3 ®doH | M1.png |

4: MHemocxema 4 |

PepakTMpoBaTh MHEMOCXEMY |
5. MHemocxema 5

6. MHemocxema 6 0 0
7: MHemocxema 7 24/01/2020 11:06:50
i1 1

8. MHemocxema 8
9: MHeMocxema 9 L -
10: MHemocxema 10 | I.

11: MHemocxema 11 I

12! MHemocxema 12

13! MHemocxema 13
ERE

PucyHok 2.63

MepekntoyeHne Mexay MHEMOCXEMaMK NPOU3BOAMTCS NOCPEACTBOM Bbibopa MCKOMOro HasBa-
HUS U3 CMMCKa B NTEBOM YacTu aKpaHa.
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MNapameTpamn MHEMOCXEMbl SBNATCS:

«Ha3BaHue» — 3a4aéT Ha3BaHMEe MHEMOCXEMbI, 0TOBpakaemoe npu NpocMoTpe.

«®POoH» — 3a0aéT PoHOBOE M300OpaeHne MHEMOCXEMbI. POHOBbLIE M30OPaKEHWST 3arpyKatoTca
B MeH «MeHwo» — «BcnomoratenbHble annbly — «M306paxkeHns MHemocxem». BbibpaHHoe
n3obpaxeHne 6yaet pactsHyTo 4o pa3spelwenunsa 800x533. MNMpu BbiIbope 3HavYeHus napameTpa «PoH»
paBHbIM «HeT» poH ocTaHeTCA He3anofNHEHHbIM (MOXET MCMONb30BaTbCS NPU NPUMEHEHUN MHEMO-
CXeMbl B KayecTBe JOMOMHUTENbHOrO aKkpaHa Ans oTobpakeHus 3Ha4YeHUM NOorMyecKux KaHanos U3
pasHbIX rpynn). 3HayeHre No ymonyaHuo — «Hetr.

KHonka «PepakTupoBaTb MHeMOCXeMy» OTKpbiBAae€T MEHIO pedakTUpOBaHUA BblOpaHHOWN
MHEMOCXEMb.

2.19.2. MHemocxewmbl - MeHIo pefakTUpoBaHUSt MHEMOCXEMbI

MeHo pefakTMpoBaHUSI MHEMOCXEMbl MO3BONSET M3MEHSTb NapameTpbl OTOOPaKEeHUs Bbl-
GpaHHOI MHeMocxeMbl 1 o06aBNsATb HA MHEMOCXEMY HOBbIE 3NTeMEHTbI OTOOPaXKEHUSI.

MeHo KOHUrypaumm mHeMmocxem

PepaktupoeaHue: MHeMocxeMma 1

8 1]

0 0

24/01/2020 11:07:31
9 [1] LBl

10: [1]

11:[1]
12:[1] | b4
13:[1] .I 'I

Tun [apameTpebl BULNKETE onoxKeHUe Pasmep

rmcrorpamma PepakTnpoBaTth 133

PucyHok 2.64

MepekntoyeHne mexay arnemMeHTaMmm MHEMOCXEMbI NPOU3BOANTCA NOCPEACTBOM Bbibopa UCKO-
MOrO 3fIEMEHTa M3 CMuUcKa B JIEBOM YacCTW 9KpaHa UMM HaXaTUEM Ha UCKOMbIN 3NIEMEHT Ha SKpaHe
npeanpocmoTpa. BoibpaHHLIM 3NeMeEHT Ha 3KpaHe NpeanpocMoTpa BbIAENSETCA OPaHXKEBOW pPaMKOn
N co3daeT ABe KHOMKW Ansi NepeMeLLeHnia (B NeBOM BEPXHEM Yriy) n Ans macwtabmpoBaHus (B npa-
BOM HWxkHeM yrny). [na nepemelleHnsa nnn macwutabvpoBaHus ariemeHTa MHemocxembl TpebyeTtca
Ha)kaTb Ha O4HY M3 KHOMOK U, HEe OTMycKasd 3KpaH, nepeBecTn obnacTb HaXaTuUs B UCKOMOE MOMoXe-
Hue.

B cepeanHe MeHIO pacnonoXeH 3KpaH NpeanpocMoTpa U peaakTMpoBaHUS MHEMOCXeMbl. DOH
3KpaHa onpegensieTcs 3HadyeHneM napameTpa « POH» M3 MEHI0 00X HACTPOEK MHEMOCXEM. JKpaH
CXeMaTMYHO U306paXkaeT UTOrOBbIN BUO MHEMOCXEMbI.

B HWXHEN YacT MEeHI0 HaxXo4MUTCA NaHeNnb AENCTBUN, coaepKallias KHOMKU:

KHonka «+» no3sonsieT 4o0aBuUTb HOBbIA AfIEMEHT MHeEMOCXeMbl. [Mpy HaKaTuUK 4aHHOW KHOMKM
C BblOpaHHbIM 31IEMEHTOM MHEMOCXeMbl ByaeT Npon3BedeHO KONMpoBaHNe BbIOpaHHOro anemMeHTa —
BCe napameTpbl 6yayT cKonMpoBaHbl, HOBbIN 3NIEMEHT MHEMOCXeMbl OydeT co3faH psagoM ¢ npeqpl-
Aywmm BbibpaHHbIM anemeHToM. Mocne go6aBneHns HOBOro anemMeHTa MHEMOCXEMbI OH aBTOMaTu-
Yyeckun BblbpaeTca angd pegaktupoBaHus. MakcmarnbHOe KONMYeCTBO 3fIEMEHTOB Ha OAHOW MHEMO-
cxeme — 20 wr.

KHonka «-» no3sonsieT yganntb BblOpaHHbIN 311IEMEHT.
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Mpynnbl napameTpoB «MonoxeHune» n «Pasmep» NO3BONSOT BPYYHY BBOAUTL MOMOXEHWE U pas-
Mep MO ropM3oHTarnbHON (MNEPBLIN NapamMeTp) N BEPTUKANbHOW (BTOPOW NapamMeTp) LKarne.
MapameTp «Tun» no3BonseT 3agaTtb TN BbIGpaHHOro anemeHTa MHeMocxeMmbl. [MapameTp go-

CTyNeH ANs pefaKTUpOBaHWUS TOSMbKO NpY BblIOpaHHOM 3anemMeHTe MHemMocxeMbl. MoXeT npuHumaThb
3HaYeHus:

— «rpadmk» (3Ha4YEeHNE NO YMONYaHUIO);
— «Tabnuua;

— «CTPErioYHbIA MHOUKATOPY;

— «rucTorpaMmman.

KHonka «PeﬂaKTVIpOBaTb» NO3BOJIAET OTKPbITb MEHK pedakTUpoBaHUA 3NIEMEHTOB MHEMO-
CXEeMbl.

pynnbl napameTpoB «lMonoxeHue» 1 «Paamep» NO3BONAIOT BPYYHYO BBOAUTL MOMOXEHWE U
pa3mMep no ropmM3oHTanbLHON (MepBLIN NapameTp) N BEPTMKANbHON (BTOPOW NapamMeTp) wkare.

2.19.3. MHemocxembl - MeHIo pefakTUpOBaHUS 3fIeMeHTa MHEMOCXeMbl
MeHIo pefakTMpoBaHNs anemMeHTa MHEMOCXEMbI NO3BOSISIET N3MEHATL NapameTpbl BbIGpaHHOMo
3fieMeHTa MHEMOCXEMB.
MeHIo KOHUrypaumm aneMeHToB MHEMOCXEM

S71eMeHTbl MHeMOoCxXeMbl EELY
a:[1] j Tmn| rpadmk | -

5 [1] |
6:[1]

3arpyska ctunen |

7:[1] Br3yanbHble HacTPOWMKN

8 [1] PoH ‘ CBeTNbIA ‘

9 [1] rpaduku ‘ BepTnkanbHO ‘
10:[1] Lkana EpeMeHM‘ 1 MUH ‘—
11:[1]

12:[1] LLIkana 3HaYyeHnA

LLikana rpaduka Obbl4HanA

13: [1]

14:[7] 06wWan WwkKana

m Kon. ocH. Avanasokion | v |

HeT

10

Kon. gon. ananasoHos
| PazBepHyTb CrMcoK

PucyHok 2.65
MNepekntoyeHne Mmexay anemMeHTamMmy MHEMOCXEMbI MPOU3BOAMTCH NOCPEACTBOM Bbibopa NCKO-
MOrO 3fieMeHTa 13 CrrcKa B NIeBOM 4acTu dKpaHa.

MapameTp «Tun» MMeeT NOeHTUYHLIN YHKUMOHAN napameTpy «Tuny» n3 MEHIO pegakTupoBa-
HUS MHEMOCXEMBbI.

OcTanbHble napameTpbl WOEHTUYHbI COOTBETCTBYOLLMM NapamMeTpamM U3 MEeHK peaaktnpoBa-
HUA BU3yalibHbIX HACTPOEK rpynnmn.
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2.20. Npodunu

OcCHOBHbIE HaCTpPOWKK
MoakntoveHHble YCTPOUCTBa
Jlornyeckme kaHanbl
pynnbl

MHeMocxeMmbl

Mpochmnu

PerynaTopbl

Modbus

Hactpowkn Ethernet
HacTtpownkn goctyna

MeHto «[lMpodmnu» nossondeT nonb3oBaTento BbiGpaTb Npodusb, KOTOPbIN MOXET ObiTb WUC-
nonb3oBaH ANs perynuposaHus npoLecca.

2.20.1. Npocpunun — O6LWMe HaCTPOMKMN

B PMT 79 pgoctynHo 50 He3aBMcuMbIX Npodumnen. Y Kaxgoro npodunst MoryT ObiTb 3agaHbl OT
1 0o 20 nepeMeHHbIX. HacTpoeHHbIn Npounb MOXeT ObITb MCNONL30BaH MoObIM NTOrMYECKMM KaHa-
NIOM, YCTaHOBNEHHbIM B pexum «[podmnuy» (cm. n. 2.17.9 «Jlormyeckmne kaHanbl — pexum «[lpo-
dunby). PYHKUMSA BbIMMCIEHMSA 3HAYEHMI NPOdUNA NPON3BOANTCA OTAENbHO OT BbIYUCIEHUS 3HaYe-
HWU NOrMYECKNX KaHarnoB, B JIOrMYECKMe KaHarbl nepefaeTcs pe3ynstaT BblYUCIIEHUN.

MepekntoveHne mMexay npodunamm nponsBoauTCca NocpeacTBOM BbiGOpa UCKOMOMO HasBaHWUS
13 crnncka B NeBOW YacTu aKpaHa.

O6wwme napameTpbl 4ns npoduns:

«Ha3BaHue» — napameTp 3aga€T HasBaHune npoduns. Micnonb3oBaHne aAByx npodunen ¢ ogu-
HaKOBbIMW Ha3BaHWSAMM 3anpeLleHo. 3HavyeHne no ymonyanuio: MNMpoduns + nHaekc npoduns.

«3anyck» — napameTp 3agaét pexum 3anycka npodpuns. CyuiecTsyeT 5 BapnaHTOB 3arycka:

—  «BbIKIHOYEH» (MO YMOSYaHMIo);

— «MNO YPOBHIO» — 3TO O3HA4aeT, YTo NPoduIib, KOTOPbIM OblfT HACTPOEH norb3oBaTtenem, oy-
AeT 3anyLleH, Kkorga 3HavyeHue napameTtpa kaHana «WctodHuk» curHana 6yget > 0, B npo-
TMBHOM crny4ae (ecnu 3HaveHue < 0) npoduns He BygeT 3anyLueH (CM. pUCYHoOK 2.67, n npu-
Mep «a» Ha pucyHke 2.68);

— «NO (PpOHTY (pa3)» — 3TO 03HAYaeT, YTO NPOCUIb, KOTOPLIN BbiN HACTPOEH MOSb30BaTENEM,
OyaeT 3anyLweH OPOHTOM 3Ha4YeHus KaHana «cToYHUK» (0T 3HadveHus < 0 go 3HadveHus> 0).
Mocne npoxoxaeHus opoHTa Npodunb 6yaeT BbINOMHEH MOMHOCTLIO, HE3aBUCUMO OT U3Me-
HEHWN 3HAYEHMS UCTOYHWMKA curHamna Bo Bpems oTpaboTku npoduns (CM. pUCYHOK 2.67 n
npumep «6» Ha pucyHke 2.68);

— «MO (PPOHTY» — 3TO O3HAYaeT, YTO HACTPOEHHLIN Monb3oBaTtenem npodunb OyageT 3anyc-
KaTbCsl (PPOHTOM 3Ha4vyeHus KaHana «MCTOYHUK» (OT 3HadveHusa < 0 go 3HadeHuda > 0). JToT
pexum, B OTNnYME OT pexunMma «no PPoHTYy (pa3)», nogpasymeBaeT 3anyck npoduns no
Kaxgomy (PpOHTY curHana ¢ ykasaHHbIMM napameTpamMu, He3aBMCMMO OT TOrO, 3aKOHYEHO
BbINOMNIHEHWE NpeablayLero Npoduns nnn HeT (CM. PUCYHOK 2.67 1 NpUMep «B» Ha PUCYHKEe
2.68);

— «MNO BPEMEHU» — B 9TOM pexunme npodurnb 3anyckaetca B BblbpaHHOe Bpems (B COOTBET-
CTBUM CO 3Ha4YeHVeM napameTpa «Bpemsa 3anycka» (gononHutenbHasa nHdopmMaums — cMm. M.
2.20.3 «[pochunum — 3anyck: N0 BpeMeHN»).

«McTOoYHMK» — NapameTp 3agaéT NOrmyeckuin KaHan Ansa 3anycka. 3HadeHue No YMOMYaHuio:

Kanan 1.
«lMay3a» — napameTp 3a0aéT BapuaHT NPUOCTAHOBKU BbINOIHEHUS NPpOoduns:
—  «BbIKITHOYEHO» — NPOPUSIb HE MOXET ObITb NPUOCTAHOBIEH (3HAYEHNE MO YMONYaHUIO);
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— «BbICOKUI ypOBEHb» — BbINOMHEHNE nNpodunsa GygeT NpMOCTaHOBMEHO, KOraa 3HadYeHue Ka-
Hana B napametpe «/cToyHuKk naysbl» Oyget 6onbwe Hynsa (> 0), n 6yget BO30OHOBIEHO,
Korga ata BenuuMHa cTaHeT MeHblue unu paBHa Hyno (< 0). Korga npodurnb npuoctaHoB-
neH, oH ByaeT ocTaBaTbCA B COCTOSIHMM Nay3bl AaXe B TOM crny4yae, ecnu nocTynut HoBas
koMaHaa 3anycka. Kpome Toro, korga B «Cnucke waros» wwar Homep 1 yCTaHOBMEH Kak «Mo-
CTOSIHHOE 3HayeHue», NPoub OCTAHOBUTCS Ha KOHEYHOM 3HAYeHMM ITOro Lara, a Korga
TaM ykasaH «nepexon», Npourib OCTAHOBUTCS Ha 3HA4YEHUWN MOKOS;

— «HW3KUN YPOBEHb» — BbINOSNTHEHWe npoduna GyaeT NPUOCTaHOBIIEHO, KOrAa 3Ha4YeHne KaHa-
na B napameTtpe «McTouHuk naysbi» 6yget MeHblle unm pasHo Hynto (0 <), n 6yaet Bo306-
HOBMEHO, Korga aTa BennymHa ctaHeT 6onblie Hynsa (> 0). Korga npodunb NpuocTaHOBIEH,
OH OyaeT ocTaBaTbCsl B COCTOSIHUM Nay3bl AaXe B TOM Criyyae, ecriv NocTynuT HOBasi KOMaH-
Aa 3anycka. Kpome Toro, korga B «Cnncke waroy» wwar Homep 1 yCTaHOBMNEH KaK «MOCTOSH-
HOe 3HaveHue», Npodnnb OCTAHOBUTCS HA KOHEYHOM 3HA4YE€HUWM JTOrO LWara, a Koraa B 1am
yKasaH «nepexoa», Nponnb OCTAaHOBUTCA Ha 3HAYEHUM NOKOS;

— «pacTyLwmin POHT» — BbINONHEHNe npocuns 6yaeT npuoctaHoBneHo, korga PMT 79 obHa-
PY>KUT M3MEHEHNE 3HaYeHMsA KaHana «W/CTo4YHMKay ¢ MeHbLUero unmn pasHoro Hynto (< 0) Ha
Gonbluee Hynsa (> 0), n 6yaeTt Bo3obHoOBNEHO, korga PMT 79 o6HapyXuT eLle ogHO Takoe e
n3mMeHeHve B 3TOM kaHane. Ecnu, korga npodune npuoctaHosBneH, byaet obHapyxeHa Ho-
Basi KOMaH4a Ha ero 3anyck, npocdunb 6yaeTt pearmpoBaTb Ha 3Ty KOMaHAY Tak, Kak ecnu Obl
OH He Obli1 OCTaHOBNEH;

— «cnagarowmnn poHT» — BbINONHEHNE npodunga 6ygeT npuoctaHoBneHo, korga PMT 79 o06-
HapyXUT U3MeHeHne 3HavyeHus kaHana «MctoyHuka» ¢ Gonbluero Hyns (> 0) Ha MeHbluee
unu paesHoe Hyno (< 0), n 6ygeTt Bo30OHOBMEHO, koraa PMT 79 obHapyxuT ewe 0gHoO Takoe
Xe n3MmeHeHue B 3TOM KaHane. Ecnn, korga npodmnb npuoctaHoBneH, byaeT obHapyxeHa
HOBas KOMaH4a Ha ero 3anyck, Npodunb ByaeT pearMpoBaTb Ha 3Ty KOMaHAy Tak, Kak ecrnu
Obl OH He BblN OCTaHOBIEH.

«UcTOYHUK nay3bl» — napamMeTp 3a4aéT KaHar, NoNoXUTeNbHOe 3HadYeHMe Ha KOTOPOM Mpu-
BeAeT K NPUoCcTaHOBKe BbiNoNHeHWs npoduns. MNMapameTp He oTobpaxaeTca Ha aKkpaHe npu Bblbope
napameTpa «llaysa: BblkntoveHa». 3HavyeHme no ymonyanuto: Kaxan 1.

«Kon-Bo nepeMeHHbIX» — NnapameTp 3a4aéT KONMYeCTBO NEPEMEHHLIX B npodure.

«3Ha4yeHne NoKosA» — NapameTp 3a4aéTt 3HadeHne OO U nocne BbinonHeHus npodungd. Quana-
30H (-le+12...1e+12). NMapameTp oToOpaxaeTca TONbKO Npu 3HavyeHun napameTpa «Kon-Bo nepe-
MEHHbIX» paBHbIM 1. 3HayeHne no ymonyanwmto: 0.

«Umkn» — napameTp 3a0aéT pexXmnM LUKIIMYECKOro BbINOSTHEHNSA npodund. NapameTp MoxeT
NpYHMMaTb criefyoume 3HaYeHns:

—  «BbIKINKOYEH» — NPOGUIIb BbINOMHAETCA TONBbKO OAMH pa3 (3Ha4YeHMe No YMOYaHu1Io);

— «MNO CYETY» — NO3BONSET reHepMpoBaTb NPOPUNb KONMYECTBO CTOMBKO pa3, CKOSbKO onpe-

AeneHo B napameTpe «4Yncrno noBTopoBy;

— «WU3 NOr. KaHana» — onuusa no3BOJSIsSieT 3anyckaTb Npodurb 3a4aHHOEe YMCno pas, onpeae-
NeHHoe B BbIBpaHHOM formyeckom kaHane (napametp «/ctouHuka umknar);

— «HEeNnpepbIBHbINY — ONUUSA NO3BONAET 6ECKOHEYHOE MOBTOPEHME reHeppyemMoro npoduns.

«Yucno noBTOPOB» — NapamMeTp 3a4a€T KOMMYECTBO LUMKITOB BbINOMHEHUS Npodunsa gukcu-
poBaHHbIM 3Ha4YeHueM. [lapameTp AOCTyneH TOMbKO Npu 3HadeHun napameTpa «Lmkn: no cuyety».
AnanasoH 0...1e+6. 3HayeHne no ymonyaxuio: 0.

«MCTOYHUMK LMKna» — napameTp No3BonseT 3agaTbh KONMYECTBO LMKITOB U3 NIOrMYECKOro KaHa-
na. MapameTp OOCTyneH TonbkO Npu 3HayYeHun napametpa «Llmkn: n3 nor. kaHana». Ecnu yucno
BbINOSIHEHHbIX LMKIOB NpOoduns paBHO unun Gornblue, YeM 3HAYeHMe NOrM4YecKoro KaHana, criegyto-
LLWIA LMK He 3anycTuTcs. 3HadeHne no ymonyaxuio: Kanan 1.
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«Bo3BpaT B no3uuuto» — napameTp 3agaéT M3 CnMcKa Liar, ¢ Kotoporo ByaeT 3anyckaTbes
npodunb Npy LUMKIMYECKOM BbINOMHEHUU. B cnydvae, ecnv CnMCOK NycT, napameTp Takke ABnseTcs
nycTtbiM. MapameTp CKpbIT, kKorga 3HavyeHne napametpa «Lnkn» BbIGpaHo «BbIKOYEH». 3HAYEHNE No
YMONYaHUIO: NEPBbIA 3fIEMEHT U3 CMMCKa LIaros.

KHonka «Cnucok waroB» — Nocrie HaxaTusa Ha 3Ty KHOMNKy ByaeT oTKpbITO MeHto « CnnCokK Lwa-
roB».

KHonka «YcTaHOBKa 3Ha4eHUMN NOKOSA» — MOCe HaXaTus Ha 3Ty KHOMKY OyAeT OTKPbITO MEHIO
«3HayeHUs1 NoOKosI».

KHonka «KonupoBaTb npodunb» — Nocne HaxaTus Ha 3Ty KHOMKy OyaeT OTKPbITO MeH Ans
BblGOpa Npodunsa 4ns KONMpPoOBaHUA HACTPOEK TeKyLLero npoduns.

MeHio «3Ha4yeHMs1 MOKOSA» MO3BOMSAET YCTAHOBUTb 3HAYEHUsI MOKOSA AN BCEeX MepeMEHHbIX
npodpuns. MeHo cogepXxmnt napameTpbl «3HadeHne nokos 1» ... «3HadeHne nokost N», rge N coot-
BETCTBYET KONMUYeCTBY nepemMeHHbIX npoduns. PyHKUMOHaN OaHHbIX NapamMeTpoB COOTBETCTBYET
dyHKUMOHany napametpa «3Ha4yeHue MoKosi», HO OTHOCUTCS K MepemMeHHon npoduns, onpegense-
MOW UHOEKCOM B KOHLIe HAaMMeHOBaHWSA napameTpa.

MeHio «PegakTupoBaHuMe WwaroBy» Mo3BOJISET NONb30BATEMNO HACTPOUTL Warn npoduns, (4o
100 waroB.), AN KaXaoro M3 KOTopbIX NoNb3oBaTesflb MOXET YCTaHOBUTL: NPOAOSPKUTENBHOCTb, TUM U
KOHEeYHOe 3HayeHue. Tun u KOHeYHoe 3Ha4YeHne MOoryT ObITb YCTaHOBIEHbI UHANBMAYANBbHO ANS KaX-
0O NepeMeHHON npodunsa Ha Kakaom Lwary. B HMXKHeN 4yacTu MeHI0 HacTpOMKM npodounen pacno-
noxeH rpacduk npoduns. B npaeBon yactu rpaduka otobpakaeTcsl wkana 3HadeHun npoduns. B
HWXXHEN YacTu rpaduka oTobpaxkatoTca HoMepa Luaros.

KHonka «+» no3BonsaeTt 4o6aBUTb HOBLIN LWAr B CNMCOK Nnocre BblIGpaHHOro Lwara.

KHonka «-» no3sonseT yaanuTb BbIOpaHHbIN Lwar n3 cnmcka.

MapameTpbl «PepakTupoBaHue LLIAroBy:

«MpoAonNKUTEeNbHOCTL» — NapamMeTp 3a4aéT NPOAOIMKUTENBbHOCTL Wara. AnanasoH (0 ¢...23 Y
59 MuH 59 c). 3HayeHne no ymonyanumio: O c.

«®opmay — no3BondeT BblOpaTb TUN wWara («NOCTOSAHHOE 3HadeHue» (3HavyeHue no ymonda-
HUIO), «nepexon»). Konvyectso napametpoB «Popma» COOTBETCTBYET KONMYECTBY NEPEMEHHbLIX B
npodune.

«KoHeYyHoe 3HaYeHune» — No3BoSISIET YCTAHOBUTL BESTMYNHY 3HAYEHNSA NN KOHEYHOE 3HaYeHue
nepexoga. Konnyectso napameTpoB «KOHeYHOe 3Ha4YeHne» COOTBETCTBYET KONMMYECTBY NEePEMEHHbIX
B npodoure.

Mpwn KonuyecTBe NepemeHHbIX Npoduns 6onblie ogHOro, napameTpbl dopMa U KOHEYHOE 3Ha-
YyeHune ByayT BbIBOAUTCA B OAHY CTPOKY MOCNe MHAEeKca NepeMeHHON.
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Mpumep npocunsa ¢ onucaHnem napameTpoB

KoHeuHoe 3Haue-
Hue 1-ro oTpeska

3HayeHne nokoss - — 1

A YyacTtok npocunsa 6e3 nosTopos (Lukna) Bpema

~
Q} YyacTok npocuns ¢ NOBTOPOM, BO3BpaT B N03.1 (nepexon)

YyacTok npocuns ¢ NoBTOPOM, Bo3BpaT B No3.2 (MOCTOsIHHAsA BENUYMHA)

PucyHok 2.66

Mpu BbIGOPE pexuma «no CYETy» UMK «HENpPepbIBHbIN» B NnapameTpe «Liukn»:

— €eCnu war, ¢ KOTOPOro Ha4MHaeTcs NOBTOP NPoduns - nepexoa, To B LEenoM 3TOT Lwar sBns-
eTCs NIMHENHbIM Npeobpa3oBaHNEM BbIXOAHOIO CUrHama OT KOHEYHOro 3Ha4YeHWs NpeablayLLero wara
K KOHEYHOMY 3HAYEHUIO TEKYyLLero Lwara (CM. PUCYHOK 2.66, MyHKTUPHAas NUHUS);

— €Cnu ar, ¢ KOTOPOro Ha4yMHaeTCsi MOBTOP NPOdUNs, — NOCTOSIHHAA BENWYMHA, TO CUrHan
npodunsa 6bicTpo nameHsietcs (0,1 ¢) OT KOHEYHOrO 3HaYeHUst NpeabIayLero wara K 3HayeHuto Te-
KyLero wara (CM. pUCyHOK 2.66 ToHKas NUHKUS).

Mpumep npocuns

Homep oTpeska

Mpodunb !

3Ha4yeHune nokos _

PucyHok 2.67
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MpuMepbl npodurnen BbIXOAHbLIX CUTHANoB, U300paXKeHHbIX Ha pUCYHKe 2.68,
ONSA PEXMMOB 3arnycKa «no YPOBHIO», «No (PPOHTY (pa3s)», «no hpoHTY»

CurHan ncrtovHuka

3Ha4eHune

Bpems

4 5 6 7 8 10 11 12 13 14

|
|
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|
|
|
I
|
|
[
[
|
|
a) no ypoBHIO :
|
|
[

3Ha4eHune

\——-_
.\\
: F Bpewms

011 12 13 14

3HayeHune nokost

3HavyeHune

~ Bpewms

10 11 12 13 14

]
3Ha4veHune nokost

3HayeHune

~ Bpewms

314 56 7 89 1011121314

3Ha4yeHune nokosi

PucyHok 2.68
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2.20.2. Npodcpunu — 3anyck: Nno BpeMeHun

MapameTpamn npodunen anga pexmma «3anyck: no BpeMeHn» ABnsAI0TCA:

«3anyck: no BpeMeHuU» — No3BosseT 3anycTuTb Npodurib B HyXXHOe BpeMs, onpeaeneHHoe B
napameTpe «Bpemsa 3anycka».

«Bpems 3anycka» — MEHIO C NnapameTpamu, KOTopble OnpeaenstoT BpeMs 3anycka npouns:

— «MecsAubl»;

— «OHWY;

— «AHW Hepenuy;

— «4acbly,

— «MMHYTbIY;

— «CEeKYHAbI».

[na 3anycka npocmns HeobxooMmo coBnageHune ¢ cekyulen gatom n spemeHem BCEX napa-
MEeTPOB BpeMeHu 3anycka. Ecnv npodunb yxe 3anyLueH, TO curHan 3anycka urHopupyeTcs.

MapameTpbl MeHO «Bpemsa 3anycka» no3BonsoT 3agaTb MOMEHT akTMBauum Npoduns ¢ Tou-
HOCTblO A0 ceKyHabl. B kaxxgom napameTpe nonb3oBaTenb MOXET BblOpaTb noboe KonumyecTBo Ba-
pnaHToB. ECnn HYM ogHOro BapmnaHTta B KakoM-nmbo napameTpe He BbiGpaHo, psiAoM C 3TUM napameT-
pom nosiBrsieTca kHonka «HaxmuTte gna Bblbopay». Kpome Toro, B aTom criydyae npodunb He byaet
aKTMBUPOBaH.

Ha pucyHkax 2.69, 2.70 nokasaHbl npuMepbl Npodunen: HacCTponKa BpPEMEHN 3arnycka N BbIXOA-
Hble curHanbl. PaboTta B pexvme npodunsa «no BpeMeHU» noxoxa Ha paboTy B pexunme «no poHTY
(pa3)» (cm. n. 2.20.2 «[Mpodunm — 3anyck: No ypoBHIO, MO PPOHTY (pas), N0 PPOHTY»), NOTOMY YTO
nocne 3anycka npogunb 6yaeTt otpaboTaH LenMkom, He3aBUCUMO OT U3MEHEHMI CUrHana MCTOYHMKa
BO BpeMS BbINOSIHEHMS NPOdUNS.

Mpumep KOHUrypMpoBaHMA TanMepa B pexXxnme 3anycka «rno BpemMeHu»

— [Hiows] |
TR \ [Cpegal |
A Is] |

Hace! [14] |
Miyre| [42] |
Cexyhai| [0] [20] 130].50] |

PucyHok 2.69
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Bua BbIXogHOro curHana ans pexunma 3anycKa «no speMeHn» B
cooTBeTCTBUN C HaCTpOIﬁKaMM, npuBegeHHbIMN Ha PUCYHKe 2.69

BbixogHoe
3HayeHue

1
4

.

3HauyeHne
nokos

] 1 '
; } } t »
| | | |
. = = Bpewms
/‘“\ g g o % o
=g O O o ™M Q 0
28 gy S\ © &
Qo O & g =g
3 & < x N x N
< x N I < I <
x N I < Qe - [SRE |
I < Q@ = =
Q - s o ©
= 0
v
PucyHok 2.70
2.21. PerynsaTtopbl
OCHOBHbIE HaCTPOWKM
MoakntoveHHbIe YCTPOUCTBA
Jlornyeckune kaHanbl
Mpynnbl
MHemocxembl
Mpodounu
MeHto Perynartopbl
Modbus
Hactpowkn Ethernet
HacTponkn goctyna

XoTa 60MbLWMHCTBO NPOLIECCOB PErYSIMPOBAHNA MOXET ObiTb peanv3oBaHO C NMOMOLLbIO ABYX-
NO3ULMNOHHOIO pexnma, nHorga HeobxoomMmo mcnonb3oBaTb 6onee coBeplLUeHHbIE CNOcoObl ynpas-
NeHns UcnonHuTenbHbiMM MexaHnamamu. B PMT 79 peannszoBaHa BO3MOXHOCTb MPUMEHEHUS MNPO-
NopunoHanbHo-MHTerpaneHo-guddepeHumnancHbix  perynsatopoB (MAL-perynatopoB), Kaxgblin n3
KOTOPbIX MOXET OblTb KOHTYPOM YNpaBrieHUs MexaHM3MoM OBpaTHOWN CBA3W (perynsaTopom), BblumMC-
NALWNM paccornacoBaHne 3Ha4YeHUs Kak pasHOCTb MeXay U3MepsemMon nepemMeHHOW W yCTaBKOW.
Perynatop nbiTaeTca MUMHUMM3MPOBATb PacCOorfiacoBaHMe YMNPaBfieHUs TEXHOMOrMYEeCKUM npouec-
coMm. B PMT 79 goctynHbl 10 He3aBucumblx MNMAL-perynsaTopos.

2.21.1. PerynsaTtopsbl - O0OLWMe HaCTPONKMN

Monb3oBaTento goctynHbl 10 He3aBucumMbix NU-perynaTtopoB, KOTOpblE MOTYT UCMOMNb30BaTb-
csl NMoBbbIM NOrMYECKMM KaHanoM, Haxoaswmumcs B pexnme perynaropa (cm. n. 2.17.8 «Jlornyeckme
KaHanbl - Pexum perynsropay).

Bua okHa ¢ OCHOBHbIMW NapameTpamMu perynatopa npuBefeH Ha pucyHke 2.71.
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OCHOBHbIe HacTPOWKKU Npocuns perynsatopa

Perynartopbl Hasap,

Hassae Ca— X
P2"Perynatop 2"MNA,
P3"Perynatop 3"NnA Pe)KVIM‘ nug |

P4"Perynatop 4"MWA,
P5"Perynartop 5"MWA,
P6"Perynatop 6"NnA,
P7"Perynatop 7"MWA,
P8"Perynatop 8"NNA, NponopL, ko3 . ‘ 0.8
P9"Perynatop 9"NnAa

P10"Perynatop 10"NNA,

30Ha HeYYBCTB. ‘ 0 |

MapaMeTpbl peryiATopa

WHTErp. NocToAHHaA, © ‘ 20

|

|

Indd. nocToAHKHaRA, € ‘ 0.1 |
Tvn ynpasneHva ‘ obpaTHoe (Harpes) |

Kon. Touek ansa gnd . ‘ 20 |
IOndd. curHan ‘ W3mepeHue |
OrpaHyu4eHne MHTerp. ‘ BbIKA. |

‘ Pa3BepHyTb CrMcoK ‘ <

PucyHok 2.71

MepeknoyeHne Mexay perynaropamv npousBoaUTCS NocpeacTBoM Bbibopa MCKOMOro Hasea-
HMS U3 CMCKa B NIEBOM YacTu dKpaHa.

MapameTpamu perynartopa siBMsitoTCs:

«HasBaHue» — npuceamnBaeT perynsatopy ums. 3Ha4eHue no ymon4daHuio: PerynaTtop + nHaekc
perynsitopa.

«Pexxum» — B 3TOM napameTpe nonb3oBaTteflb MOXET BblbpaTh PEXUM yrnpaBneHusi, KOTOpbIi
OyneT ucnonb3oBaTbCs A1 pacyeTa anropMtma, BO3MOXHbI 5 BapyaHTOB:

«lM» — NponopuUMOHanbHbIN PEXUM;

«MO» — nponopuunoHansHo-aAnddepeHUmanbHbIN PEXUM;

«MW» - nponopuMoHarnbHO-UHTErpanbHbIN PEXNM;

«MAO» - nponopuMoHanbHO-UHTEerpansHo-anddepeHUManbHbll  pexnmM (3HavyeHne no
YMOM4YaHuio);

«MAag» — pexxrm TPexno3nLMoHHOIo peryrnmpoBaHus.

«30Ha He4YyBCTB.» — MapameTp 3a4aéT, Ha CKOMbKO OTKNOHEHME U3MEPEHHOr0 3Ha4yeHusa oT
yCTaBKM JOIPKHO U3MEHUTBLCS NO CPABHEHUIO C €ro 3HaYeHVEM B NpeablayLlem LUKe pacyéToB (LUK
0,1 ¢), 4Tobbl 3TO M3MEeHEHNe BbiNo 3aMeYeHO pPerynaTopoMm, T.e. BbIXoA KOHTponnepa 6yaet nsme-
HeH, ecnu pasHuua Mexay 3HadeHMeM KaHana v 3Ha4yeHneM kaHana namepeHus (nogpobHee cm. B .
2.17.4 «Jlornyeckne KaHanbl — KOHTpOnb Bbixoga») NpeBbICUT 3HaYeHne «30Hbl HEYYBCTBUTENbHO-
ctu». AnanasoH (0...1e+6). 3HayeHne no ymonyaxuio: 0.

Bnok «MapameTpbl perynaTopa» no3sBosisieT Nonb30BaTeNto YyCTaHOBUTb KOI(PPULNEHTbI:

«MponopunoHanbHbIN KO3chhULMEHT» — NapameTp ycTaHaBnmMBaeT 3HayeHue Koadhdu-

LMeHTa nponopLumoHanbHocTh (oTobpaxaeTcsa Bcerga). [inanasoH (-1e+6...1e+6). 3HaveHne

no ymon4auuto: 0.

«HTerpanbHaa NoCcTosiHHasA, ¢» — napameTp goctyneH B pexunmax «[W» n «MA0», npu-

cBaMBaeT 3HaJeHWe WHTerpanbHOM nocTtosiHHoW. [manasoH (-le+6...1e+6). 3HaveHne no

ymon4yaHuio: 0.

«AnddepeHumnanbHass NOCTOAHHAA, C» — NapameTp AocTyneH B pexumax «MN0» n «MAO»,

npucBanBaeT 3HayeHne anddepeHumnansHon NocTosHHOW. [nanasoH (-1e+6 ... 1e+6). 3Ha-

YeHune no ymon4auuio: 0.

«Tun ynpaBneHua» — No3BONSET BblOpaTh TMN yNpaBnieHns 13 cneayroLmx BapuaHToB:

— «obpaTHoe (HarpeB)» — 3HA4YeHWe BbIXOOHOrO CUrHana ymeHbllaeTCcs C yBenuyeHuem
3HaA4YeHMS N3MEPSEMON BENUYMHDI (3HAYEHNE MO YMOYAHMIO).
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— «npsiMoe (oxnaxageHue)» — 3HayeHue BbIXOAHOro curHana yBenuynBaeTcs ¢ yBenumyeHu-
eM 3Ha4YeHUs N3MepsieMon BENNYUHBI.

«KonunyectBo Touek ana audchbepeHuMpoBaHUA» — MNapamMeTp AOCTYNeH B pexumax

«N0», «MAO» n «NO0», 3agaéT KonNnM4ecTBo TOYEK BO BpeMeHU ¢ nHtepeanom B 0,1 ¢, uc-

nonb3yembix Ans pacdetra gnddepeHumansHon coctaensatowen. [uanasoH (2...500). 3Ha-

YyeHne no ymornyaHuto: 20. YBenuyeHue 3HadeHWs ITOro napameTpa yMeHblUaeT LWyMbl

anddoepeHumansHON CoCTaBnALWen, HO 3aMennaeT peakunio perynaropa Ha peskue nsme-

HEeHWsa BXOOHOro curHana.

«OrpaH1M4eHMe MHTerpanbHOW COCTaBnsAOLWEeNn» — napameTp AOCTyneH B pexumax «My,

«MAO» n «NO0», 3agaét Hanuune OorpaHUYEHUst MHTErpanbHOW COCTaBNSIOLWEN, MOXET

NPMHUMAaTb 3HAYEHMUS KBKIT.» U «BbIKM.». 3HAYEHNE MO YMOMYaAHNIO: «BbIK.».

«MUHMUMYM MHTerpupoBaHuA» — napameTp AOCTYMEH TOSbKO NpW 3HaYeHUW napameTpa

«OrpaHnyeHne NHTerpanbHOM CoCTaBNALWENy BKM., 3a4aéT MMHUMarnbHOE 3Ha4YeHne UHTe-

rpansHon coctasnsowen. inanasoH (-1e+6...0). 3HavyeHne no ymonyaxuio: -1000.

«MakcumyM mHTErpupoBaHusi» — rnapameTp AOCTYNEH TONbKO MpU 3HayYeHuu napameTtpa

«OrpaHnyeHne UHTerpanbHOM COCTaBMSOLWENy BKM., 3a4aéT MakCMManbHOe 3HayYeHue WH-

TerpansHoun coctasnsowen. [inanasoH (0...1e+6). 3HayeHne no ymonyanuto: 1000.

«OuddepeHunanbHbIM cUrHanNy» — NnapameTp AocTyneH B pexumax «M0» n «MMAO» n nos-

BONSiET BblOpaTh BapuaHT:

— «PaccornacoBanne» — B aton onumm 3HadveHne «Kanana OC» noctynaet B o6paboTky,
roe paccuuTbiBaeTcs owmnbka BbIXOAHOrO CUrHana v npoBepseTcsl BbIXO4 curHana wus
ananasoHa «30Hbl HEYYBCTBUTENBHOCTMY», MO3TOMY 3TOT BapuaHT npeaHasHaveH nns
OOGBEKTOB CO CPaBHUTENbHO MEASIEHHBIMW M3MEHEHUSAMW MapamMeTpoB (3HayeHue no
YMOYaHuIo).

— «W3mepeHune» — B 3TOM ONuUMKU 3HaAYeHNe KaHana obpaTHow cBA3n obpabaTbiBaeTcs cpa-
3y, 4To obecneumBaeT Gonee GbicTpyto peakumto PMT 79 Ha pe3kume M3MEHEHUSA B KOH-
TpONMpyeMoM OObEKTE.

Brnok «Bbixog perynsaTtopa» BKIOYaeT creaylolime napameTpbl:

«CmeleHne» — napameTp BbI3bIBAET CMELLEHME BbIXOQHOMO 3Ha4YeHnsa perynaTtopa. [Juana-
30H (-1e+6...1e+6). 3Ha4yeHme no ymonyaHuto: 0.

«HwxXHU BbIxogHOM Npeaen» — 3a4aé€T MUHUMANbHOE 3Ha4YeHne BbIXO4HOro curHana pe-
rynatopa. Auana3soH (-1e+6...0). 3HadyeHne no ymonyaxuto: 0.

«BepxHui BbixogHOW npeaen» — 3a0aéT MaKCMManbHOE 3Ha4YeHWe BbIXOAHOro curHana
perynatopa. AuanasoH (0...1e+6). 3HayeHne no ymonyanuio: 0.

«Kanan» — napameTtp oTobpaxaeT Ha3BaHWe NOrMYeckoro KaHana, K KOTopoMy MpuBsidaH
AaHHbIN PerynsaTop, AOCTYNeH TONMbKO AN1a YTeHusa. Ecnn perynatop npussidaH kK 6oree vyem
OZlHOMY KaHany, To nokasaH 6yaeT TOnbKO NepBblv N0 NOPAAKY NOrMYECKUA KaHarn.

BHumaHue! lNocne cmelleHnsa BbIXOOAHOMO CUrHana, BbIXOAHOE 3Ha4YeHue 6y/1eT orpaHmn4eHo

AnanasoHOM, YCTaHOBMEHHbIM B napameTtpax «HwkHUIA BbIxogHOW npenen» u «BepxHuin BbIXOgHON
npeaen» 6noka «Bbixog perynaropay.

[na peanusaummn npouecca ynpasneHuss 06beKTOM C NMOMOLLbIO PerynaTopa, BCTPOEHHOro B

PMT 79, HacTponkn BblIBpaHHOro perynsaropa AOMmKHbl ObITb NPUBA3aHbl K NOrM4eckoMy kaHany, pa-
6oTatowemy B pexume «Perynatop». B aTom nornyeckoM kaHane HyxHo BbibpaTb «KaHan yctaBku»
n «Kanan OC», B KOTOpbIX HAXOAATCA AaHHble, HeobxoaMMble Ans ynpaBneHus odobektom. CooTBeT-
CTBEHHO «KaHan ycTaBku» COOEpXWT LeneBoe 3HadeHue npouecca, B T0 BpeMs kak «Kanan OC»
BblUMCNSET BENUYMHY OBpaTHON CBA3M OT KOHTpomnupyemoro obbekta. PMT 79 ucnonb3yeT AaHHble
3TUX KaHanoB AN pacyéTa BbIXOAHOMo 3HaYeHWs perynartopa.

Perynstop ynpaBnsieT npoLeccoM perynupoBaHusi, (POPMUPYsi BbIXOAHOW CUrHam B COOTBET-

CTBUW C hopmynon
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dE(t)

2.
aL. (2.5)

1
Y(t) = K, - lE(t) +a-fE(t)dt+Tﬂ-

roe t— Tekyllee 3HadYeHue BpeMEHMU;
E(t) — pasHocTb Mexay 3HadyeHnem KaHana «YcrtaBka» u 3HadeHnem KaHnana OC «M3mepe-
H/e» B KaHane perynsaropa, CBA3aHHOM C AaHHbIM npoduneM npu 3HavYeHuM napameTpa «Twvn
ynpasneHusi» — «obpatHoe (HarpeB)» (cMm n. 2.17.8. Jlornyeckue kaHanbl — pexum PerynsTtopa);
K, — x03achpuLmMeHT nponopumoHaneHoCTH, % / ed.nsm;

Ty— NOCTOSIHHAA BpeMEHN NHTErpupoBaHus, C;
T ;— NOCTOsIHHAsA BpeMeHn AnddepeHunpoBaHuns, C;
» * E(t)— nponopunoHarnsHas cocTasnstowas;
K, Tl - [ E(t)dt— wHTerpasnbHas cocTaensiiowas;

u

dE(t

Ky Tp- dt(“)

OddhekTnBHoCTb npouecca MNL-perynnpoBaHms (BGbICTPbIN BLIXOA4 Ha YCTaBKY perynstopa u
ycTonumnBoe perynvpoBaHue npu sHadeHmsix Kanana OC «M3mepeHne», 6nunskmx Kk 3HaveHuto KaHana
«YcTaBKka») 3aBUCUT OT NPaBUSIbHOCTM onpeaeneHns s KOHKPETHOro obbekTa perynmpoBaHus 3Ha-
YeHui Ko3a(PULNEHTOB perynuposaHus K, T, u T,. Nonb3oBatent MOXET YCTaHOBUTb 3TU KOIM-
PULMEHTBI CaMOCTOATENBHO, BBOAS 3HAYEHUSI COOTBETCTBYIOLWMX napameTpoB «lponopuunoHans-
HbIN Ko3chhuumeHT», «MHTerpanbHaa NOCTOAHHasA, ¢», «AndcdepeHunanbHasa NOCTOsAHHAaA, C»
WUNN OHW yCTaHaBMMBalOTCA aBTOMaTUYECKM B pes3yrnbTaTe 3arnycka nonb3osaTenem npouecca M-
perynupoBaHus ¢ npeaBapuUTenbHOM aBTOHACTPOMKON (cM M. 2.21.2. PerynaTtopbl - ABTOHACcTPOMKa).

Bbixoa perynatopa MoxeT OblTb NPUMBSA3aH K KaHany MoAyns TOKOBOrO BbIXOA4a WK K BbIXOAHO-
MY KaHany Moayns TBEPAOTENbHLIX pefie, HacTpoeHHbIX B pexnm LLUAM vnu MNAL.

— andbdepeHumansHasa cocTasnstoLas.

2.21.2. Perynatopbl - ABTOHacTpouka

lMocne npuBA3KM perynatopa K norm4eckomy KaHasy nosiBATCS OONOSHUTENbHbIE 3fIEMEHTbI
MEHI0:

«Makc. Bpemsi, c» — napameTp MakCumarnbHOro BpeMsi aBTOHaCTPOMKN (MakcMManbHoe Bpems,
npu KOTOpPOM B cuctemy ByaeT nogaBatbCa MakcumaribHas MOLWHOCTL). OunanasoH (1 c...23 4 59 MuH
59 c). 3HaveHne no ymonyanuto: 10 MuH.

«Bpems oxunaaHus, c» — napameTp, onpegensaoLwmn MakcuMarnbHOe BpeMs peakuum cucTemsl
Ha M3MeHeHue nogasaemMon MowHocTU. JuanasoH (1 c...23 4 59 muH 59 c¢). 3HayeHue no ymonya-
Huio: 10 MUH.

«YcTaBKa Ana HacTp.» — napameTp, onpeaensiowmi ycTaBky, 4O AOCTUXEHMS KOTopon byaeT
npoBoanTCA aBToHAcTponka. [JuanasoH (-1e+6...1e+6). 3HayeHue no ymonyaHumio: 0.

«3anycKk aBTOHACTPOMKN» — CUrHan, 3anyckaroLmi npouecc aBTomaTU4eCKon NogCcTPOMKM KO-
appmumeHToB perynstopa. [MOBTOpHOE HaxaTwe Ha AaHHYHK KHOMKY 3aBepLumMT Mpouecc aBToHa-
cTponkn. Ecnn perynatop npuesidaH K 6onee yem ogHOMY KaHamny, TO aBTOHACTPOWKY BO3MOXHO Oy-
AeT 3anyCcTuUTb TOMbKO AnS NepBoro no nopsaaky Normyeckoro kaHana.

AnNroput™M aBTOMaTU4ECKON HACTPOMKN:

— YCTaHOBUTb PYYHbIM PErynupoBaHMEM HyreByH0 MOLUHOCTb Ha BbIXOAe perynsitopa u Jo-

XaaTtbca cTabunmsaummn BbIXOAHOrO 3Ha4YEHMS CUCTEMBI (CUCTEMA OOSPKHA HAaxXoguTCs B Cro-
KOMHOM COCTOSIHUM Ha MPOTSXXEHUM ONUTESNTbHOrO BPEMEHN);

— YcTaHOBUTb NapameTpbl perynsatopa;

— YcTaHOBUTbL NapameTpbl aBTOHACTPONKY;

— 3anycTuTb aBTOHACTPOWIKY;

— BbITM 13 MEHI0 1 OoXaaTbCs COOBLLEHNA 06 OKOHYaHUK aBTOHACTPOMKN.
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2.21.3. Perynatopbl — npyuMmep HaCTPOMNKMU

[ns nactpowikn MU perynstopa TpebyeTcst BbINONHUTL Cregyolme JeNCTBus:
— HacTtporika kaHanoB ycTaBku perynaropa v kaHana BKIoYeHUs perynaTopa;
HacTponka Bxoga namepurtens (MCTOYHUKA curHana);

HacTponka Bbixoga perynsitopa (ynpasnswoLwun curHan);

HacTponka perynsrtopa;

— ABTOMaTMyeckasa HacTpouka KoaduLMeHTOB perynstopa (He ob6s3aTenbHO).

Hacmpolika kaHasoe ycmaeku pea2ysissmopa U KaHana eK/1ro4eHust peaynsmopa.

Nornyecknn kaHan 1 ByaeT ynpaBnATb BKIIOYEHWEM perynsaropa.

Mepentn «MeHto — Jlormyeckme KaHanbly», BoibpaTb «KaHan 1». YctaHoBuTb «Pexnmy = «Bbl-
©op 3HaueHusny, «dopmat» = «AUCKPETHbINY, «HasBaHue» = «PerynaTtop».

JNornyecknm kaHan 2 6yaeT 3agaBaTth YCTaBKy perynaropa.

Mepentn «MeHto — Jlormyeckme KaHanbly», BolopaTe «KaHan 2».

YctaHoBuTb «Pexunmy = «Bbibop 3HadeHns», «dopmaTy = «umdpoBony, «HassaHme» =
«YcTaBkay.

Hacmpolika exo0a uamepumersi (UcCMOYHUKa CU2Hana).

HacTtpoutb Bxog ALIM.

Mepentn «MeHto — NogkntoveHHble YyCTporcTBa — BCTpoeHHble Bxoably, BbibpaTh kaHan «Ka-
Han ALM D:1» (nnun gpyron AOCTYMHLIN KaHan) 1 BbINOSTHUTbL HACTPOWKY KaHana B 3aBUCUMOCTU OT
TMMNa NOLKMOYEHHOro AaTymKa.

Jlornueckunin kanan 3 OygeT cogepaTb U3MEPEHHOE 3HAYEHME.

Mepentn «MeHo — Jlornyeckue kaHanbly», Bblopate «KaHan 3». YcraHoBuTb «Pexunmy = «U3-
MepuTenbHbIN BXoa», «McTouHUK» = «KaHan AUMT D:1» (unu gpyron kaHan AUI, HacTpoeHHbI B
npegbigywem ware), «dopmat» = «undpoBon», «HassaHue» = «MamepeHmer.

Hacmpolika ebixo0a peaynsimopa (ynpasensow,uti cuzHar,).

HacTtpouTtsb Bbixog LUAM (unu LUAM).

Mepentn «MeHo — lNogkrtoYeHHble YCTPOMCTBa — BCTpOEHHbIE BbIXOAbI», BbibpaTb kaHarn
«Kanan TokoBoro Bbixoga C:1» (Unv Apyron OCTYNHbIA KaHan). YcTaHoBuUTb «Tun» = «4 .. 20», «Ac-
TOYHUK» = «Jlormyeckuii kaHan 4», «YpoBeHb owmnbkun» = «0» (3HayYeHne BbIKITIOYEHHOro perynaTo-
pa), B rpynne «BxogHble ypoBHU» BblOpaTh « HWXHUI ypoBeHby = «0», «BepxHuin ypoBeHb» = «100»,
B rpynne «BbixogHble ypoBHU» BbIbpaTh « HWXHUI YpOBEHb» = «4», «BepxXHUn ypoBeHb» = «20».

INornyeckmmn kaHan 4 6yaeT BbINOMHATL PONb perynsropa.

Mepentn «MeHo — Jlornyeckue kaHanbly», Boldpatb «KaHan 4». YctaHoBuTb «Pexunm» = «Pe-
rynarop», «Perynatop» = «Perynatop1», «YcTaBka» = «Jlornyeckuit kaHan 2», «3mepeHme» = «Jlo-
rmyeckuin kaHan 3», «3anyck perynaropa» = «u3 for. kaHanay», «KaHan gns sanycka» = «Jlormyeckun
kaHan 1», «®opmat» = «umcpoBony, «HassaHme» = «Bbixoa».

Hacmpolika peaynsmopa.

Perynatop1 cogepxuT k03 durLMEHTLI perynmpoBaHmsa A CO30aHHOMo perynsitopa.

Mepentn «MeHo — Perynatopsbl», BeiopaTh «Perynsatop 1». B rpynne «Beixog perynaropa»
yctaHoBUTb «CmelseHne» = «0», «HmkHun BoixogHon npeaen» = «0», «BepxHui BbIxogHON Npeaen»
= «100». B rpynne «MNapameTpbl perynatopa» Heob6xoAMMO YCTaHOBUTbL KO3 PULMEHTLI perynmpo-
BaHMs.

Bbibpatb «MeHtio — CoxpaHuTb KOHGUrypauuioy» ans coxpaHeHust KoHdurypauum npubopa.

Mocne BbINONHEHUSA AaHHbIX OENCTBUIA Perynatop AosmkeH ObiTb roToB K paboTe.
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Mpwn 3HayeHumn normyeckoro kaHana 1 = «BKJ1» perynaTtop 3anyckaeTcsi ¢ ycTaBHOW, onpenens-
€MOW B fIOrM4ecKoM kaHane 2.

Hacmpolika peaynamopa. AemomMmamu4deckass Hacmpolika koaghgpuyueHmoe peaynissmo-
pa (He o6s13amesibHO).

ABTOMaTundeckas HacTpouka NN perynatopa no3sondeT onpeaesniutb KoauumeHTbl pery-
nupoBaHua. [Ins BbINOMHEHNA aBTOHACTPOVKKN TpebyeTcs nepentn «MeHto — PerynsaTtopbl», BblOpaTb
«Perynarop 1». B rpynne «ABToHacTponka» ycTaHoBUTb «Makc. Bpems» = 6e3onacHOMy 3Ha4YeHUIO B
KOoTopom cuctema byaet paboTaTb C MakCMManbHON MOLLHOCTBIO NPU UCTEYEHNN KOTOPOro aBTOHa-
cTponka 6yaet npepBaHa, «Bpems oxngaHus» = BpeMeHU OXXMaaHUsa MakCMarnbHON CKOPOCTH
HapacTaHusa N3MepPSEMOro 3Ha4yeHus (3aBMCUT OT BPEMEHU peakumm CUCTEMbI), «YCTaBka aAng
HACTPOMKNY» = MakCUMarbHOE 3Ha4YeHMe YCTaBKM NpU JOCTUXKEHUM KOTOPOro aBTOHACTponKa byaeT
npepsaHa.

Mocne ycnewHoro 3aBepLUeHNsa aBTOHACTPOVkK BbibpaTh «MeHo — CoxpaHuTb KOHuUrypa-
LMoY O4Nns coxpaHeHus KoHdurypauum npubopa.

2.22. MODBUS

OCHOBHbIE HaCTPOWKK
MoakntoveHHbIe YCTPOUCTBA
Jlornueckue kaHanbl
Mpynnbl

MHemocxembl

Mpodounu

PerynaTtopbl

Modbus

Hactpoikn Ethernet
Hactpowkn goctyna

PMT 79 umeet gBa BCTpoeHHbIX nopTta RS-485 u nopT Ethernet. [ins notoB RS-485 goctynHa
pabota no npotokony Modbus RTU B pexume SLAVE n MASTER. [na Ethernet goctynHa paboTta
no npotokony Modbus TCP/IP B pexnme SLAVE. BoamoxeH ogHoBpeMeHHbI obmeH no Modbus oa-
HoBpemeHHOo no 3m kaHanam. MeHio MODBUS nossonsieT BbINONHUTL KOHUrypauuo napameTpoB
AaHHbIX KaHanoB..

2.22.1. Modbus — OCHOBHbIe HaCTPOMKHN

MODBUS Hazap,

MODBUS 1 RTU MopT 1 T MODBUS 1 RTU Moprt 1
MODBUS 2 RTU MopT 2
MODBUS 3 TCP RERL) ‘ ELaC ‘
CkopocTb obMeHa ‘ 115200 bur/c ‘
dopmar ‘ 8N1 ‘
Anpec ‘ 1 ‘

YcraHoBkn SLAVE ‘

PasBepHyTb CMNCOK ‘

PucyHok 2.72
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O6wwme napameTpbl Ans Bcex Modbus pexxumos:

«Tun» — oTobpaxaeT nHopMaLmio 0 BbIGpaHHOM KaHarne, JOCTYNEeH TOMbKO AN YTEHUS.
«PeXum» — uMmeeT BapuaHThbl:

— «BbIKI.» — BblOpaHHbIA NOPT OTKMNIOYEH (3HAYEHNE MO YMOMYaHUIO);

— «SLAVE» — nopt patboTtaeT B pexume SLAVE;

— «MASTER» — nopt pabotaet B pexxume MASTER, goctyneH Tonbko ans noptoB RS-485.

2.22.2. Modbus - pexum SLAVE

MapameTpbl ansa npotokona Modbus RTU anga SLAVE pexnma:

«CKopocTb 0o6MeHa» — 3a4aéT CKopocTb paboTbl no RS-485. MoxeT npuHumaTh criegyowimne
3HavyeHus: «1200 6ut/c», «2400 6ut/c», «4800 But/cy, «9600 but/c», «19200 buTt/cy», «38400 but/cy,
«57600 6ut/c», «115200 6UT/C» (3HAYEHME NO YMOMYAHUIO).

«®opmaTt» — 3a4aéT popmat komaHg (cMm. Tabnuuy 2.8). 3HayeHne No ymonyaHumo: «8N1».

Tabnuua 2.8 — dopmaT KomMaHA

dopmat | Konmuecteo 61T gaHHbIX Maputet KonnyecTtso cton 6ut
8N1 8 none 1
8N2 8 none 2
8E1 8 even 1
8E2 8 even 2
801 8 odd 1
802 8 odd 2

«Appec» — agpec SLAVE yctponcTea. [luanasoH: 1...255. 3Ha4yeHne nNo ymonyaHuio: 1.
«YctaHoBkun SLAVE» — MeHI0, raoe nonb3oBaTteslb MOXET MeHATb HacTponkm SLAVE peru-
CTpOB.
MapameTpbl ana npotokona Modbus TCP/IP gnst SLAVE pexuma:
— «MopTt» — nopt ansa pa6otel no Modbus TCP/IP npotokony. AnanasoH (1502...5000). 3Ha-
YyeHue no ymonyaxuo 1502;
— «YcrtaHoBku SLAVE» — meHI0, roe nonb3oBaTenb MOXET MeHATb HacTponkn SLAVE peru-
CTpOB.
MapameTp ans npotokona Modbus TCP/IP ana SLAVE pexunma:
«MopT» — nopt anga pabotel no Modbus TCP/IP npoTtokony. AnanasoH (1502...5000). 3Hade-
Hue no ymonyaxuio 1502;
KHonka «YcTtaHoBku SLAVE» — OTKpbIBaeT MeH0 pegaktupoBaHus Hactpoek SLAVE peru-
CTpOB.

2.22.3. Modbus SLAVE — Cn1cok BbixoaoB

MeHto «Cnncok BbIXo4oB» NO3BONSET peAakTupoBaTb NapameTpbl pernctpoB kaHanos Modbus
B pexxume pabotbl SLAVE. Cnincok pernctpoB CoOoepXnUT 3rieMeHThbI CneayoLwmx TUMoB:

— «WHdopmaymoHHbIny — ¢ 0x20 no 0x21 pernctp, COAEPXKUT MHopMaLUIo O OUKCUpoBaH-
HbIX permcTpax, CoagepXaLumx gaHHble o npubope;

— «Pepaktnpyemsblie kaHasnbl» — ¢ 0x3000 no 0x33BF pernctp, Kaxxgomy fiormdeckomMy KaHany
COOTBETCTBYET 4 perncrpa ¢ MKCMpoBaHHbIMUK agpecamMu, opMaThbl BbIBOAA 3HAYEHUI Ka-
HanoB MOryT OblTb M3MEHEHbI NOCPEACTBOM HaXXaTus Ha KHOMKY «Pernctp aHavyeHus» u pe-
AAKTUPOBaHUSA NapamMeTpoB PErncTpoB;

— «®ukcnposaHHble kaHanbl» — ¢ 0x4000 no 0x43BF pernctp, Kaxaomy JIorm4eckoMy KaHany
COOTBETCTBYET 4 pernctpa ¢ QMKCMpOBaHHbIMK agpecamu, dopMart BbiBoga UKCUpoBaH-
HbI N HEe MOXeT BblTb U3MEHEH U3 MeHIo npubopa (Input, 32 6UT ¢ NnaBaroLLEen TOHKON,
ABCD).
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MapameTpbl onsa HacTporkn SLAVE pernctpos:

«Tun peructpa» — MOXeT NpuvHUMaTb 3HadeHuss «HOLD» (3HadeHMe no ymon4yaHuio) u
«INPUT».

«Pexxum» — napametp gns HOLD pernctpoB, no3sonsieT nonb3oBaTento BbiOpaTb OOCTYNeH
pernucTp TONbKo ANs YTEHUA UNKU AN YTeHUSA K 3anncu. 3HavyeHre No YMOSTYaHUIO: KTOSTbKO YTEHMEY.

«Homep peructpa» — napameTp 3adaéT agpec ansa vteHus permctpa no Modbus npoTtokony.
[ocTyneH TONbKO ANS YTeHus.

«®opmat» — napameTp 3agaéT popmaTt AaHHbIX peructpa, MoXeT MpUHUMaTbL cregylowme
3Ha4YeHus:

«16 BUT CO 3HAaKOM» — LIENOYNCIIEHHOE 3HAYeHMe, CTapLLUUA BUT 3HAKOBLIN;

«16 61T 6e3 3HaKa» — LEeNIOMUCIIEHHOE 3HaYEHUE;

«32 BUT CO 3HAaKOM» — LIENIOYNCIIEHHOE 3HAYeHME, CTapLMn GUT 3HAKOBbLIN;

«32 6uT 6€e3 3Haka» — Leno4YncrieHHoe 3Ha4YeHune;

«32 6UT C NnaBaroLLen TOYKON» — 3HAYeHVe C NnasaroLLen 3anaTon (3HaYeHne no ymonya-
HWIO);

«16 6ut, BCD» — uenouncneHHoe 3HauyeHune, npeacrasneHme BCD (OBONYHO-OECATUYHBIN
kon);

«32 6ut, BCD» — uenouncneHHoe 3Ha4vyeHue, npegcraesneHne BCD.

«nOpﬂAOK» — 3agaét nocrnegoBaTenbHOCTb rpynn ouT, MOXeT npuHMMaThb crneagyrwuine 3Havye-

HUA:

«ABCD» — 3HayeHune no ymonyaHuio;
«CDABY;
«DCBA¥;
«BADC».

Cnucok pernctpoB B SLAVE pexnme Modbus npuBegeH B Tabnumue 2.9. Cogepxmmoe «HOLD»
PErncTpoB (UNW rpynn pernctpoB) MoXeT GbiTb NpoymMTaHo komaHgon 0x03, a 3anucaHo koMaHOoWn
0x06 (ona oAMHOYHBLIX pPerncTpoB) unm komangonm 0x10 (ans rpynnbl PErMcTpPoB) B COOTBETCTBUM CO
cneundumkaumamm Modbus RTU n Modbus TCP/IP. Cogepxumoe «INPUT» pernctpoB MOXeT ObiTb
npo4nTaHo komaHaowm 0x04.

Tabnuua 2.9 — OnucaHne perncTpoB B pexnme SLAVE

Anpec Tun OnucaHue

0x01 — Ox0A INPUT Nms pernctpartopa, 3anucaHo B ASCII popmate, Kaxablin permctp
COOTBETCTBYET OOHOMY CMMBOIY.

0x0C INPUT Twun peructpartopa B uenoyncrneHHom gopmate, ana PMT 79 co-
oteeTcTBYeT 0X6D.

0x0D - OxOF HOLD [aTa n Bpemsi npubopa B LenoyYncrieHHom popmaTte, npeacras-
neHbl B BuAe [rog][mecsau]; [aeHb][4ac]; [MyuHyTa][cekyHaal.

0x13 INPUT MHaukaTop 3anonHeHns apxmea. [Npu 3anonHeHMM apxmBa MeHee
4yem Ha 80% paseH 0x00, npu 3anonHeHun apxmea bonee 4em Ha
80% paBeH 0x01.

0x21 INPUT Twun peructpartopa B uenoyncrneHHom gopmate, gna PMT 79 co-
oTtBetcTByeT 0X6D.

0x22 — 0x25 HOLD Bepcus MO pernctpartopa, Kaxabli pernctp CogepXuT 4acTb HO-
Mepa Bepcun B nopsigke yoblBaHNSA 3HAYMMOCTH.

0x1000 — 0x1001 | INPUT CepuiiHbI HOMep perucTpaTopa B LenovmMcneHHomMm opmare.

0x2000 HOLD WHaeke rpynnbl 4ns 3anMcy unm YTeHnst uMeHun. MoxeT ObITb 3a-

HOLD naH ot 0 go 20.

0x2002 — 0x2034 | Holding | Nma BeiBpaHHOWM rpynnbl B dopmate Unicode, Kaxabli perncTp

COOTBETCTBYET OOHOMY CMMBOMY B UMEHMW.
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MpogomkeHne Tabnuupl 2.9

Appec Tun OnucaHune

JaHHble ¢ nozuveckux kaHasnoe e onpedesieHHOM roJsib30eamesieM ghopmame
(0x3000 — 0x33BF)

0x3000 — 0x3001 | ?* [aHHble ¢ norndeckoro kaHana Ne1. Tun perucTtpa n doopmart gaH-
HbIX 3aBUCAT OT KOH(pMrypauum permcrpartopa.

0x3002 2?1 Kog coctosHus normdeckoro kaHana Ne1 B uenouncrneHHom dop-
mare.

0x3003 ?1 PerncTp gecatuyHoM To4YkM norndeckoro kaHana Ne1 B gecatuny-

HOM cpopmare?.

0x33BC - ?1 [aHHble ¢ nornyeckoro kaHana Ne240. Tun peructpa n dopmat

0x33BD [aHHbIX 3aBUCAT OT KOHUrypauumn permctpartopa.

0x33BE ?1! Koa coctosHus nornyeckoro kaHana Ne240 B Leno4mMcneHHoM
dopmare.

0x33BF ?1 PerncTp gecatnyHom To4km normyeckoro kaHana Ne240 B gecsa-

TUYHOM popmaTe?.
HaHHblIe ¢ io2uyeckux kaHanoe e ¢pukcupoeaHHom ¢hopmame (0x4000 — Ox43BF)

0x4000 — 0x4001 | INPUT [NaHHble ¢ nornyeckoro kaHana Ne1 B dpopmare float®, nocnepo-
BaTenbHoCcTb 6anT «ABCDy.

0x4002 INPUT Koa cocTtosiHus norndeckoro kaHana Ne1 B LenovmcneHHom dop-
mare.
0x4003 INPUT PerncTp gecatuyHom To4ku normdeckoro kaHana Ne1 B gecatuny-

HOM cpopmare?.

0x43BC - INPUT [NaHHble ¢ normveckoro kaHana Ne240 B popmarte float®, nocne-

0x43BD poBaTtenbHocTb 6ant «ABCD».

0x43BE INPUT Koa coctosHus nornyeckoro kaHana Ne240 B Leno4mcrieHHOM
dopmare.

0x43BF INPUT PerncTp gecatnyHom To4ukm normyeckoro kaHana Ne240 B gecsi-

TMYHOM popmaTe?,

DTun perncTpoB ycTaHaBNMBaETCa B HACTPOVKaX pernctpaTopa ans KaXaoro Normyeckoro kaHana.

2 Yucno B uenouncrneHHom dopmate (Integer32) npeacrasnset cobGoi 3HaYeHWe C NMOCTOSHHBIM
paspeLleHnem, onpeaeneHHbIM MoNoXeHNeM AECATUYHOM To4Ykn. Korga nonoxeHne A4ecsaTUYHON
TOYKM YCTaHOBIEHO, Hanpumep, paBHbiM «0,0», TO Yynucno B popmaTe Integer32 paBHO Liesion Ya-
CTM 3HaYeHMWs1, COAEPXKALLErocs B pernctpe ¢ nnasatoLlen TOYKOM, YMHOXeHHoM Ha 10 (Hanpu-
mep: «float» = 1.2345, pecatnyHas Touka= «0,0», «Integer» = 12). AHanorn4yHo, Korga AecaTny-
Hasa Touka = «0.000», yncno B dhopmaTte Integer32 paBHO Lienon 4YacTu 3Ha4YeHus, cogepxatle-
rocs B peructpe c nnasatoLlen To4kon, ymHoxeHHon Ha 1000 (Hanpumep: «float» =1.2345, neca-
TnyHas Touka= «0,000», «Integer» = 1234).

% MNpencTaBnaeT AaHHbIe B oopmate ¢ nnaBaroLlet TOYKON C MakcUMarbHbIM paspeLleHnemM B Co-
oTBeTCTBUU cO cTaHgapTom IEEE 754.

2.22.4. Modbus - pexum MASTER

MapameTpbl ana MASTER pexuma:

«CKkopocTb o6bMeHa» — 3a4aéT CkopocTb paboTbl No RS-485; MoxeT npuHuMmath cnegyrowme
3HaveHunsa: «1200 6ut/c», «2400 6ut/c», «4800 But/cy, «9600 but/c», «19200 6UT/C», «38400 GUT/CY,
«57600 6ut/c», «115200 6UT/C» (3HAYEHME NO YMOMYAHUIO).

«®opmat» — 3a0aéT hopmat KomaHg (cm. Tabnuuy 2.10). 3HadeHre No ymonyaHuio: «8N1».
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Tabnuua 2.10 — dopmaT KOMaHA4

dopmaTt KomaHg, KonnyectBo OUT AaHHbIX Maputet KonunyecTtBo cton out
8N1 8 none 1
8N2 8 none 2
8E1l 8 even 1
8E2 8 even 2
801 8 odd 1
802 8 odd 2

«Bpemsa oxupgaHusa» — Bpemsi, B TeyeHne kotoporo MASTER ©Oyaet oxmpatb oTBeTa OT
SLAVE yctpouctsa. [inanasoH: (0.01 c...3 c). 3HayeHne no ymonyaHuio: 1.

«KonuyecTtBOo NONbLITOK» — KONWYECTBO Mepe3anpocoB MpU npueme OLIMOGOYHOW MOCHINKN.
[nana3son: 1...5. 3Ha4yeHne nNo ymonyaHuio: 2.

«UAHTepBan» — MUHUManNbHOE BpeMs Mexay uuknamum JTteHus/sanucu. [OuanasoHn: (0
c...1,8e308 c). 3HaueHne No ymonyaHuio: 1c.

«Mpubopbl SLAVE» — MeHto, raoe nonb3oBaTeflb MOXET CKOHUIypupoBaTh OrpallnBaemble
SLAVE ycrtpowcTtea.

MeHto «[Mpnbopbl SLAVE» no3sonseTt co3aatb 40 255 yCTPOWCTB M YCTaHOBUTL UX NapameTpbl.

[ns kaxagoro ycTponcTea MMeeTcs cnegyoLmi Habop napameTpoB:

«HasBaHue npubopa» — 3agaét nms npubopa npu ero Boibope B NOrMYeCKOM kaHarne.

«Appec» — 3a0aéT agpec ycTponctaa anga onpoca no Modbus npoTokony.

«HacTtponka 6nokoB» — 3adaé€T pexum dopmupoBaHna 6nokoB ans obmeHa ¢ SLAVE
yCTpOMCTBaMW.

«Makc. pasmep 6rnoka» — MakcumarbHbI pa3mep 6roka ansg 4YTeHus/3anmcn, MCnosnb3yeTcs
TOMbKO A7 aBTOMaTU4YECKOW HAaCTPOWKKM OIOKOB.

N3 meHo «lMpubopbl SLAVE» MOXHO NnepenTn Ha cnegyoLime nNyHKTbl MEHHO:

«Cnucok 6noKoB» — AOCTYMHO TOSMbKO ANS PYYHOW HACTPOWKM GNOKOB, NO3BOMSIET BPYYHYHO
3agartb Habop 6nokoB anga obmeHa ¢ SLAVE yCcTpoONCTBOM.

«Cnucok BXxogoB» — MO3BOSISIET 3a4aTb HAOOP cunTbiBaemMblx pernctpor ¢ SLAVE nputopa.

«Cnucok BbIXogoB» — NO3BONSET 3adatb Habop permcTpoB angd 3anucu B SLAVE npubop.

MapameTpbl MeHI0 «CNNCOK BXOOOBY:

«[lecATUYHAA TOYKa» — UCMONb3YETCH ANS pacdeTa 3HA4YeHUs KaHarna u3 perucrpa, yMHOXa-
eTCs Ha N3MEPEHHOE 3HaYeHue.

«PerucTp gec. ToOUKU» — JOCTYMNEH TOMbKO ANg pexuma «JecatuyHaa Touka» — «perucTp To4-
Kn» NO3BOSSIET CUMTLIBATL 3HA4YeHne napameTpa «[ecatnyHas Touka» u3 SLAVE npubopa.

«CocTtosiHme ‘-HI-‘» — 3a0aéT ycrnoBue yCTaHOBKM CTaTyca M3MEPEHHOro 3Ha4YeHUst B COCTOS-
Hue -HI-.

«PerucTtp ‘-HI-‘» — 3agaét pernctp ons CYNTbIBaHUS yNpaBnsAoLWero 3HadeHns ans yCTaHOBKU
coctoaHusa -Hl-.

«3HaveHume ‘-HI-‘» — 3a0aéTt cpaBHUBaemMoe 3HaveHue «Pernctpa -HI-'» ansa yctaHoBKK cTaTyca.

«CoctosiHme ‘-LO-‘» — 3aaéT ycrnosue yCTaHOBKM CTaTyca M3MEPEHHOro 3Ha4YeHUs B COCTOSA-
Hue -LO-.

«Pernctp -LO-‘» — 3a0aéT perucTp Ans CYMTbIBAHNS yNpaBnsaoLEero 3Ha4eHns aAns yCTaHOBKN
cocTosiHuA -LO-.

«3Ha4veHune ‘-LO-‘» — 3agaét cpaBHMBaemMoe 3HaveHne «Peructpa -LO-'» ansa yCTaHOBKM CTa-
Tyca.

«CocTtosiHue ‘-WAIT-‘» — 3agaéT ycnoBsme yCTaHOBKW CTaTyca U3MEPEHHOro 3Ha4eHwust B CO-
crosHue -WAIT-.

«Peructp “-WAIT-‘» — 3aaéT pernctp Ans cYMTbiBaHUS ynNpaBnsaloLwWero s3HadeHns ans ycra-
HOBKM cocTosAHUA -WAIT-.
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«3HayeHue ‘-WAIT-‘» — 3agaét cpaBHMBaemoe 3HayeHune «Pernctpa “WAIT-"» gnsi ycTaHOBKU
cTaTyca.

«CocTtosiHne ‘-ERROR-‘» — 3agaét ycnoeue ycTaHOBKM cTaTyca U3MEPEHHOIO 3HAYEHUS B CO-
ctosiHve -ERROR-.

«Peructp ‘-ERROR-‘» — 3a0aéT pernctp And cuUnTbiBaHUsl YNpPaBnsoLWEro 3HaveHust Ons
yCTaHoOBKM cOCTOsAAHUSA -ERROR-.

«3Ha4yeHue ‘-ERROR-‘» — 3agaét cpaBHuMBaemMoe 3HadyeHue «Peructpa -ERROR-’» ans ycra-
HOBKM cTaTyca.

MapameTpbl ANA HACTPONKM PErMCTPOB BXOAHbLIX KAHAMNOB:

«Tun pernctpa» — MoxeT npuHumMaTh 3HadeHns «k HOLD» n «INPUT».

«Pexxum» — Anga BXOAHbIX KaHanoB BCeraa MMeeT 3Ha4YeHUe «TOMbKO AN YTEHUsI».

«Howmep peructpa» — napameTp 3a0aéT agpec Ans cuuTbiBaHUA ¢ nogknodeHHoro SLAVE npu-
bopa.

«PopmaT» — napameTp 3agaéT popmaT AaHHbIX peructpa, MoXeT NpUHUMaTh criegytouime 3Ha-
YyeHus:

— «16 6UT co 3HaKOM» — LIeNOYMCNEHHOE 3HaYeHWe, CTapLUMIA OUT 3HAKOBBIN;

— «16 6uT 6e3 3Haka» — LenovncrneHHoe 3aHavYeHue;

— «32 6UT Co 3HaKOM» — LLeNTOYMCINIEHHOE 3HAYeHWe, CTapLUMiA OUT 3HAKOBbIN;

— «32 06uT 6e3 3Haka» — LenovYncneHHoe aHadYeHue;

— «32 6uT Cc nnaeatoLLen TOUYKON» — 3HaYEHe C NaBaroLen 3anaTon (3HadeHne Mo ymornya-

HWIO);

— «16 6uTt, BCD» — ueno4ncneHHoe 3HadeHne, npeacrtaeneHue BCD;

— «32 6ut, BCD» — uenouncneHHoe 3HaveHue, npeacrtaenenune BCD.

«Mopspok» — 3a0aéT nocneaoBaTeNnbHOCTb rPynMn OUT, MOXET NPUHMMATbL CneayrLne 3Have-
HUS:

— «ABCD» — 3HauyeHune no yMmon4aHuio;

— «CDABp»;

— «DCBAv;

— «BADCn».

MapameTpbl MeHIO «CNUCOK BbIXOAOBY:

«AKTUMBHBbIW BbIXxoa» — onpeaensieT 6ygeT nu NpucBOEHO BbixoAy 3HaveHue n3 «loaknoyeH-
Hble yCcTponcTBay/ «BHelHne BbIXxoabl».

«Tun BbIXoga» — onpegenseT opMar 3HaudeHusa us «lMogknoveHHble ycTponcTeay/«BHelwHne
BbIXOObI».

MapameTpbl ANA HACTPONKMN PErMCTPOB BbIXOOHbIX KaHASOB:

«Twn pernctpa» — nveet 3HadeHme «HOLD».

«Pexum» — ons BXOAHbIX KaHanoB Bcerga UMeEeT 3Ha4YeHne «4TeHne/3anuchby.

«Homep pernctpa» — napameTp 3a0a€T agpec Ans 3anucy B NoAKMYeHHbIn SLAVE npnbop.

«®opmat» — napameTp 3agaét popmaTt AaHHbIX Peructpa, MoOXeT MpuUHUMaTb crnegylowme
3HaYeHus:

— «16 6uT Co 3HaKOM» — LeNOYMCINEHHOE 3HaYeHne, cTapLumi OUT 3HaKOBbIN;

— «16 6uT 6e3 3Haka» — LlenoYncneHHoe 3HavYeHue;

— «32 6UT Co 3HaKOM» — LIeNIoYMCreHHOe 3HaYeHne, cTapunin GUT 3HaAKOBbIN;

— «32 6uT 6e3 3Haka» — LlenoYncneHHoe 3HavYeHue;

— «32 6uT Cc nnaBatoLLen TOUYKON» — 3HaYEHMe C NnaBaoLlen 3anaTon (3HadYeHne no ymornya-

HUIO);
— «16 6uTt, BCD» — ueno4yncneHHoe 3HaveHne, npeacrtasneHue BCD;
— «32 6ut, BCD» — uenoyncneHHoe 3HaveHue, npeactasnenune BCD.
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«Mopapok» — 3agaéTt nocnenoBaTenbHOCTb rPynn BUT, MOXET NPMHMMaTb CrneayoLlme 3Have-
HUS:

— «ABCD» — 3Ha4yeHue no yMmon4yaHuio;

— «CDABp»;

— «DCBAy;

— «BADC».

2.23. HacTtpownku Ethernet u ynaneHHoro gucnnes

OCHOBHbIE HaCTPOWKM
MoakntoveHHble YCTPOUCTBa
Jlornyeckune kaHansbl
pynnbl

MHemocxembl

Mpocomnu

PerynaTopbl

Modbus

Hactpowkn Ethernet

HacTponkn goctyna

MeHl0 npegHasHavyeHo Ons HACTPOMKM napaMeTpoB ceTu. [loaknioyeHne no cetu nossondeT
nony4nTb A4OCTYN K gaHHbiM PMT 79 yepes cuctemy VNC unun yepes BctpoeHHbln WEB-cepsep PMT
79. Ooctyn k npubopy no VNC MOXHO Mony4uTb C ncnonb3oBaHmem nporpamm VNC-KNMeHToB, 3a-
nyweHHbix Ha MK (Hanpumep, TightVNC nnun UltraVNC).

[MapameTpbl MEHIO CETEBLIX HACTPOEK:

DHCP (Dynamic Host Configuration Protocol) — nossonsetr PMT 79 nogknto4yaTtbcs K ceTu
aBToMaTtmyeckn 6e3 BMellaTenbCcTBa agMMHUCTpaTopa ceTu;

— «BblKNtoYeH» — DHCP oTkntoyeH, nonb3oBaTtenb A0SMKEH CaMOCTOATENbHO BBeCTU IP-agpec,

MacKy noAceTn n agpec wrto3a (ecnu TpebyeTcs) (3Ha4YeHme No YMONYaHuUIo);

— «BKITHOMEH» — CETEBLIE HACTPOWKKM reHepupytotcs cepeepom DHCP, B TeueHne HecKomnbKux

cekyHg nocne BkntoveHna DHCP npubopy npucsansaetca IP-agpec.

«IP-appec» — aT0 napameTp BuaeH, ecnu DHCP BbikntoyeH. B aTom cniydyae nonb3oBaTenb
MOXeT BBeCTU ctatndeckun IP-agpec. 3HayeHune no ymonyaHuio: 192.168.0.3.

«Macka nogcetn» — napameTtp BugeH, ecnn DHCP BLbIkIlOYeH, OH yCTaHaBNMBAET AuanasoH
pocTynHbix IP-agpecos. 3HaueHne no ymonyanumio: 255.255.255.0.

«LWn3 no ymonyaHuo» — napameTp BugeH, ecrnv DHCP BbIkoYeH, 1 No3BonseT nonb3oBa-
Tento BBectu IP-agpec wnto3a ana cnyyas, koraa PMT 79 HaxoguTcs BHE nokanbHOW ceTu. 3Hade-
HWe no ymon4yanuio 192.168.1.1.

«Tun MAC appeca» — napameTp 3agaé€t pexum yctaHoBkm MAC agpeca npubopa. MoxeT
NPUHUMAaTb 3HAYEHUS:

— «CTaHgapTHbInY — mncnonb3yetca MAC agpec, COOTBETCTBYIOLWMA agpecy NpoLeCcCoOpHOro

MOAYNA (3HaYEeHME NO YMONYaHMIO);

— «Bblbop agpeca» — ncnonbdyetca MAC agpec, BBEAEHHbIN NONb3oBaTENEM.

«MAC apgpec» — napameTp BUOEH, ecnu 3HadeHne napametpa «Tun MAC agpeca»: «Bblbop
agpeca», U nossonseT nonb3oBatento 3agatb MAC agpec npubopa. 3HayeHwe Mno ymMondaHuio
00:00:00:00:00:01.

Bnok napameTpoB ypaneHHoro gucnnesa — napameTpbl 6r10ka NO3BOMAKT NONb30BATENO
HacTpouTb PMT 79 c BHewHero K. B atom pexume akpaH PMT 79 otoGpakaeTca Ha MOHUTOpe
nepcoHanbHOro KoOMnNboTEPa, NapamMeTpbl 3Toro 6rioka:
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— «CocTosiHMe» — MO3BONSAET BKMOYaThb / BbIKMOYAThL yAaneHHbli gucnnen. 3HaveHue no
YMOMYaHUIO: BbIKIT;

— «MopTt» — 3agaét nopt ansa yaaneHHoro gucnnes. OTobpaxkaeTcsl TONbKO ecnu napameTp
«CocTosiHME» YCTaHOBMNEH B 3Ha4YeHWe «BKMN.». 3HadyeHue no ymonyaHuto: 5900. JuanasoH
(5900...6000).

Ecnn DHCP otkntoveH, «IP-agpec» n «Macka noacetmn» OOMKHbI ObiTb HACTPOEHbI B COOTBET-
CTBMM C MapameTpamMu IokanbHOW ceTun, B KoTopon 6yaet pabotate PMT 79. [Npn BO3HMKHOBEHUN
npobnem ¢ NoaknoyYeHnem Nonb3oBaTeNb AOMKEH CBA3ATbCS C aAMUHUCTPATOPOM CETH.

Tekywme napameTtpbl cetn PMT 79 otobpaxatoTca B MeH MHdopmauun o npubope (cm.
n. 2.11).

2.24. HacTtpownku goctyna

OCHOBHbIe HaCTPOWKK
MogknoYveHHble ycTponcTea
Jlornyeckme kaHanbl
Mpynnbl

MHemocxembl

Mpocomnu

Perynatopsl

Modbus

Hactpoikn Ethernet

HacTponkn goctyna

[na npegoTBpaweHnst cny4yamHoro Nnu HeCaHKUMOHMPOBAHHOIO N3MeHeHNa HacTpoek PMT 79
B MeHio «KoHdurypauusa npubopa» n «Ynpasnenue dannammy, nonb3oBaTeslb MOXET YCTaHOBUTb
naponb B MeHo «HacTponkn goctyna». Ecnv nonb3oBaTtens yCTaHOBWI TakoW Naponb, TO nepea ne-
pexoaom K criegyowemMy YPOBHIO MEHIO emy ByaeT npeasiokeHO BBECTU YCTAHOBMEHHbIN Naporsib.

[MapameTpbl MEHIO CETEBLIX HACTPOEK:

«Pexxum poctyna» — napameTp 3afaéT pexuMm paboTbl cuctemsbl aBTopusauun. Napametp
MOXeT 6bITb BbIOpaH 13 CrieayoLmnx BapuaHToB:

— «OpguH nonb3oBaTeNiby — pexum paboTbl NPy KOTOPOM AOCTYN K NpuMbopy UMEET TOSMbKO

OAMH Nonb3oBaTtesib C PUKCUPOBAHHBIM NapofieM M npaBamMmm agMuvHUCTpaTopa (3HayveHune
MO YMOMNYaHUI0);

— «Heckonbko nonb3oBaTenen» — pexnm paboTbl, No3sonawLWmin co3gate go 20 nonb3oBarte-

newv ¢ nHAMBUAYyanbHbIMY NpaBamMm AOCTyNa 1 Naponsamu.

«Maponb» — goCTyneH Tonbko Ans pexunma «OanH nonb3oBaTenb» U 3agaeT naponb Angd Ao-
cTyna K npmbopy. Ecnu B kadecTBe naponsa ycraHoOBrieHa nyctas CTpoka, TO Naposb 3anpalimBaTbCs
He Byper.

«Maponb ya. aucnnen» — 3agaeT naponb Anga gocrtyna k npubopy no VNC npotokony vepes
yAaneHHbIN cepBep (yaaneHHbIn gucnnen aomkeH ObiTb BKoYeH B «HacTpownkax Ethernet»). Ecnn B
KayecTBe napons ycTaHOBIIeHa nycTas CTpoka, TO Naposb 3anpalimsatbes He byaer.

«TanmayT, MUHYT» — 3a7aeT BpemMs 6e34e/CTBUA B OCHOBHOM MEHK Ans aBTOMaTU4ecKoro
BbixoA4a nonb3oBatens. 3HadeHne 0 Oo3HayaeT, OTCYTCTBME aBTOMaTU4yeckoro Bbixoga. lMapametp
oToOpaxaeTca TOnbko Ans pexuma «Heckonbko nonb3oBatenen». 3HavyeHuMe no ymonyanuwo: 10
MUH. Omnana3soH: 0...60 MuH.

«Cnucok nonb3oBaTenen» — MEHIO 3agaeT Habop nonb3oBaTenen co crneayLwmMn napameT-
pamu:

— «Mma» — ucnonbayetca BO Bpems aBTopu3auuu, He MoXeT ObiTb U3MEHEeHO AN agMWHK-

cTpaTopa;
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— «Maponb» — Ucnonb3yeTcsa BO BpeEMsI aBTOpM3aLuu;
— «[lMpaBa goctyna» — MCMNonb3yeTcsa Npu NonbiTKe AOCTYNa NOMb30BaTeNSA K MEHIO, HE MOTYT
ObITb M3MEHEHbI 415 agMUHUCTpaTopa.

Ona aktmBauumn onuumn cnegyeT B MeHO0 «HacTponkm goctyna» HaxaTb Ha KHOMKY psaoMm C sp-
nbikoM «[Naponb JocTynay, a 3aTeM B TEKCTOBOM pefakTope HanucaTb nobon napons. MNocne Bbixo-
Aa U3 TEKCTOBOrO pefdakTopa Ha MecTe BBEAEHHOro napons U He3aBMCUMO OT ero AnvHbl byayT
oToOpaxaTbCs BOCEMb CUMBOJIOB «*».

[na peakTnBauum onummn KOHTPOSS AOCTyNa cneayeTt HaxaTb Ha KHOMKY psagoM ¢ sipnbikom «[Ma-
ponb AocTynay» v yaanutb naponb. [locne aToro psagom € ykasaHHbIM ApnblkoM ByaeT pacnonaraTtbes
nycToe none.
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3. UICNOJIb3OBAHUE U3OENNA NO HASHAYEHUIO
3.1. MoaroToBKa nsgenus K UCnofib3oBaHUIO
3.1.1. Yka3aHusa mep 6e3onacHocTun

3.1.1.1. B cootBetctBun c HI1-001-15, HI1-016-05 (Ol OATL) PMT 79A (nosbiweHHOW
HagexHoCcTn) oTHocuTcs K anemeHtam AC n OATL, knaccos 6esonacHocTn 2, 3 unu 4:

— 1O Ha3HaYeHWIO - K ANeMeHTaM HopMaribHOW 3KCnnyaTauum;

- 1o BNUSHMIO Ha 6e30NacHOCTb - K arieMeHTaM BaXkHbIM Ansi 6e30nacHoOCTY;

- MO XapaKTepy BbIMNOMHAEMbIX (PYHKLUMI - K yNIPaBNAOLWLMM 3N1eMEHTaM.

Mprmep knaccudmkaumoHHbix 0603HaveHmn 2, 2H, 2Y, 2HY, 3, 3H, 3Y, 3HY unu 4.

3.1.1.2. Mo cnocoby 3awuTbl YenoBeka OT NOPAXeHUs AnekTpuyeckum Tokom PMT 79 cooTBeT-
cteyeT knaccy | no FTOCT 12.2.007.0-75 n ygosneTBopseT TpeboBaHnsiM 6e3onacHOCT B COOTBET-
cteum ¢ TP TC 004/2011, TOCT 12.2.091-2012.

PMT 79 umeet 3axum 3awmtHoro 3asemrnenuns no NOCT 12.2.007.0-75.

3.1.1.3. MNepepq akcnnyaTtaumen npm OTKMNYEHHOM MUTaHUN HEOBX0ANMO yoeanTbCa B Hanmyuum
N ncnpasHocTK 3a3emMmnenmss PMT 79.

3.1.1.4. MNepBnyHbIE NpeobpasoBaTenu, NPoOBoAA Lenen curHanuaaumm nogxsitoyaT CornacHo
MapKMpPOBKE NpU OTKIMOYEHHOM HanpsKeHUU NUTaHUS.

3.1.1.5. Mpwn akcnnyataumm PMT 79 Heobxoaumo cobniogaTte TpebosaHua MOCT 12.3.019-80,
«lMpaBun TexHWYecKkom aIKcnnyaTauum 3NEeKTPoyCcTaHOBOK notpebutenen» un «[MpaBun no oxpaHe
Tpyda npu aKcnnyaTaummn aneKTpoycTaHOBOKY.

3.1.1.6. O6ecne4veHne B3pbIBO3aALWLNTHLI (MCkpobesonacHocTn) PMT 79Ex

Nckpobe3onaCcHOCTb BbIXOAHbLIX SMEKTPUYECKUX Lienen AOCTUraeTcs 3a CHET OrpaHNYeHmns Toka
N HanpshkeHnsa Ao nckpobesonacHbix 3Ha4veHun no FOCT 31610.11-2014.

MckpobesonacHble Lenu ranbBaHW4YeCcKn pasBsasaHbl OT cunoBon cetn 220 B. AHanoro-
undcpoBoin npeobpasoBaTenb KaXaoro U3MepuUTENbHOrO KaHana BbINOMIHEH B BUAE OTAENbHOro
PYHKUMOHANbHO 3aKOHYEHHOro MOAYMS, NUTaHWe KOTOPOro OCYLLECTBMSIETCA OT OTAENbHOro nNpeoob-
pasoBaTens HanpsXXeHusl, He CBA3aHHOro MO NOCTOSAHHOMY TOKY C APYrMMU U3MEepPUTENbHbIMU KaHa-
namn PMT 79EXx.

OrpaHnyeHne HanpshkKeHNsa 1 Toka B LIeNy NUTaHUA NoaKnioYaembiX NepBUYHbIX Nnpeobpasosa-
Tenen obecneuvmBaeTca 6apbepoM MCKPO3aLWMTbl Ha CTAabUNMTPOHAX, MCKPO3aLMTHbIE 3MEMEHTbI
Gapbepa OybnupoBaHbl, @ UX aNeKTpuyeckas Harpyska He npeBblaeT 2/3 UX HOMUHambHbIX nac-
NOPTHbLIX 3HadeHui. NMepBrMyYHaa obMOTKa CeTeBOro TpaHcopmaTopa U UCKPO3aLMUTHbIE 3NIEMEHTDI
Oapbepa 3aluLLeHbl NpeaoXpaHNTENSIMMU.

OrnekTpudeckasa NPoOYHOCTb N3oNsAuun 0OMOTOK TpaHcdopMaTopa npeobpasoBaTtens BblAepXu-
BaeT MCMbiTaHMe nepeMeHHbIM TokoM HanpsbkeHnem 1500 B no MOCT 31610.11-2014. Uudposbie
uenu ceasm AL ¢ mMukponpoueccopHbiM 60KOM BbIMNOMHEHbI C NMPUMEHEHMEM OMNTOINEKTPOHHbIX
3NIEMEHTOB C HanpshkeHnem npobos 2500 B. Llenn BHelwHero nHtepdenca, a Takke Lenn UCMNONHK-
TENbHLIX pene He NMEKT ranbBaHNUYECKNX CBA3EN ¢ uckpobesonacHbiMu uensamm PMT 79Ex. bapbep
nckposawuntbl n ALUM-moayne 3awuleHbl 4BOVMHOM 3anmnBKOM KOMMAyHOOM.

3.1.2. BHewHnin ocMoTp

3.1.2.1. MNpun BHeWHEM OCMOTPe YCTaHaBNMBAKOT OTCYTCTBME MEXaHMYECKUX MOBPEXAEHUN,
NpaBUIIbHOCTb MapKMPOBKK, NPOBEPSIOT KOMMIIEKTHOCTb.

Mpn Hannuun aedeKkToB NOKPLITMI, BAMAIOWMX Ha paboTtocnocobHocTs PMT 79, HecooTBeT-
CTBUSA KOMMIIEKTHOCTU, MapKMPOBKN OMpeaensaoT BO3MOXHOCTb AanbHenwero npumeHeHms PMT 79.

3.1.2.2. Y kaxgoro PMT 79 npoBepsitoT Hannume copmynspa ¢ otmetkon OTK.
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3.1.3. MoHTax usgenus

3.1.3.1. Ansg yctaHoBkn PMT 79 Heob6xoouMO umeTb AOCTYM K HEMY C 3aAHEWN CTOPOHbI LWmMTa.
Pasmepbl Bblpesa B LuTe AOMKHbI COOTBETCTBOBATL M. 2.2.24.

3.1.3.2. YcraHoBka PMT 79 B WwyuTe — B COOTBETCTBMM C MOHTaXHbIMU YepTexamu, N3obpaxeH-
HbIMUK Ha pucyHkax B.1 nnu B.2 npunoxeHus B.

MopsiooK yCTaHOBKM:

- BctaButb PMT 79 B Bbipe3 WwuTa;

- BCTaBUTb HanpasnstoLme B Nasbl B GOKOBbIX CTEHKAX KOpNyca;

- BUHTaMW CO CTOPOHbI 3aHeN NaHenun NpUTSHyTb NnepegHtoto naHens PMT 79 k wnty.

MogkntodeHne PMT 79 k ceTu nuUTaHuA, NnepBUYHbIM npeobpasoBaTensam uU UCMONMHUTENbHbLIM
pene ocyLlecTBNAEeTCS Yepe3 KNeMMHbIe KONOAKWN, pacrnofioXeHHble Ha 3agHen naHenu, B COOTBET-
CTBUM C pUcyHkamu npunoxenunsa A. CoeguMHeHNs BbINOMHAKTCA B BUAE KabenbHbIX CBA3EN.

Mpoknagka v pasgenka kabena AoOMmkHbl oTBeyaTb TpeboBaHuam aenctByowmx "lMpasun
YCTPOMNCTBA 3NeKTpoycTaHoBoK. MMY3J".

MoakntoueHne PMT 79 k MK ocywiecTBnsgeTca yepes pasbeMm, pacrnofioKeHHbIA Ha 3adHen na-
Henn, Npu NomoLLn nHTepdercHoro kabens.

3.1.4. CpencrtBa obecneveHme B3pbiBo3awmTel PMT 79EX npu MoHTaxe n akcnnyatauum

Mpn MOHTaxe B3pbiBO3almeHHbix PMT 79Ex Heob6xogmMmo pyKOBOACTBOBAaTbLCA HACTOALLMM
PYyKOBOACTBOM MO 3Kcnnyataumu, TpebosaHuamm rn. 7.3 MY3, FOCT 30852.13-2002 v gpyrumu go-
KyMEeHTaMn, AeNCTBYIOLWLMMM B JAHHOW OTPacsiv NPOMBbILLIIEHHOCTW.

PMT 79Ex oTHocutcsa K anektpoobopyaoBaHuto rpynnbl || no FTOCT 31610.0-2014 n gormkeH
yCTaHaBnMBaTbLCA BHE B3PbIBOOMACHbLIX 30H MOMELLEHUA N HaPYXXHbIX YCTAaHOBOK. MapameTpbl npu-
COeMHAEMOro arekTpoobopyaoBaHNSA N KabernbHOW NNMHUM CBA3WN He AOSMKHbI NPeBblwaTh 3HAYEHUN,
yKa3aHHbIX B MAapKMPOBKE B3pbIBO3aLLNTbI (B TAbMIMUKe).

Bo n3bexaHune cpabaTbiBaHUA npeaoxpaHuTens 6roka MCKpo3almThl BHELLHWE NpucoeauHe-
HWUS BbIMNOMHATDL NPU OTKITIOYEHHOM MUTaHWUN.

Mepen MOHTaXXoM HEO6XOANMMO NPOBEPUTD:

-HannymMe MapKMpOBKN B3PbIBO3ALLMUTDI;

-L,eNOCTHOCTb 3aLUMUTHOro Kopnyca;

-Hannyme NNom6 1 3a3eMnALWnX YCTPOMCTB.

MopkntounTb MckpobesonacHble Lenu nepBuYHbIX npeobpasoBaTenen K KNeMMHbIM COeauHN-
TEeNaMm C NOMOLLbH OTBETHOM YaCTW BbIXOAHOMO pasbema U3 KoMnsiekTa nocTaBKMy.

BHUMAHUE! Ons nodknroveHuss uckpobesonacHbix yenel omeemHble Yacmu K/1eMM-

HbiIx coeQuHumenel obsi3amesnibHO OOJ/KHbI 6bIMb ycmaHo8/eHbl 8 3a-
KpbImble KOXYyXU U3 KOMnJjiekma rnocmaekxu.

Mocne npucoeauHeHna uenn nutanusa PMT 79Ex ceteBon kabenb gomkeH ObiTb HAOEXHO 3a-
dmKcupoBaH.

Okcnnyataums U TexHudeckoe obcnyxmeaHne PMT 79Ex AormkHbl NPOBOAUTLCA B COOTBET-
CTBMM C TeXHMYEecKon AokymeHTaumen un tpebosaHusammn FOCT 30852.16-2002, rn. 7.3 MY3. lMpu
akcnnyataumn PMT 79Ex gorkeH noasBepratbcs CUCTEMATUYECKOMY BHELLUHEMY U Nepuoauyeckum
ocmoTpaM. [leprMogMyHOCTb OCMOTPOB YCTaHaBNMBaETCA B 3aBMCMMOCTM OT MPOU3BOACTBEHHbIX
YCIOBUWI, HO HE pexe ABYX pas B rog.

Mpn pabote no TexHudeckomy obcnykmsaHuio PMT 79EX OOMmKHbI BLINONHATLCA criegyrolme
YCINoBUS:

- 3as3eMIieHMe He JOIKHO OTKMYaTbea 6e3 npeaBapuUTenbHOro OTKIKYEHUS Lenen pacno-

NOXEHHbIX BO B3PbIBOONACHOM 30HE;

- KOHTPOSbHO-U3MepUTENbHAA U HacTpoedHas annapaTypa, NoAKMYaemast K nckpobesonac-
HbIM LiensiM, He AO0SMKHA HapyLwaTb MCKkpobe3onacHOCTb NPOBEPSEMON Lenw;

- CpeacTBa 3a3eMrieHus U ypaBHUBAHUA MOTEHUMANOB BO B3PbIBOOMACHOW 30HE OOSTKHbI
noaaepXxmeBaTbcs B paboTocnocoOHOM COCTOSIHUY;

- nobas paboTta no obcnyxunBaHuio aneMeHToB nckpobesonacHon uenn PMT 79Ex gonycka-
€TCA TONbKO NPU OTKMOYEHUN 3NEKTPOOBOPYA0BaHNS, PACMONOXKEHHOIO BO B3PbIBOOMNACHOM
30HE€;

- anektpudeckne napameTpbl uenu Uo, |0 nocne TexHnyeckoro obcnyxmBaHus (HaCTPOWMKK,
NPOBEPKM) HE AOIMKHbI NPEBbLILATL 3HAYEHUN, YKa3aHHbIX B MApKUPOBKE B3PbIBO3ALUNTHI.
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3.2. Onpo6oBaHue

3.2.1. Ona npoBepku Hynen k PMT 79 ana koHdurypauun ¢ TC unum TI nogkntountb «3IJE-
MEP-UKCY-2012» (nanee — MKCY) unu nomectnte npeobpasoBaTenb TEPMOINEKTPUYECKUIA B NbL0-
BOASIHYO CMECh.

3.2.2. Ina koHdurypaumm PMT 79 ¢ BXOAHbIMU 3NEKTPUYECKMMWN CUTHanamum B BUOE CUIbl U
HaNpPsPKEHNA MOCTOSIHHOrO TOKa K BXOA4aM MOAKMYUTE MCTOYHUKM KanmbpoBaHHbLIX TOKOB M Hanpsi-
xeHun NKCY.

YCTaHOBUTb 3Ha4YeHUs BXOAHbIX CUrHanoB, COOTBETCTBYIOLIME BEPXHUM npedenam msamepsie-
MOW BEMUYUHBI.

3.2.3. MNpun HeobxoammocTn npomaBecTn KoHdurypauuio PMT 79, nonb3yscb ykasaHUsiMn pas-
nena 2.12.

3.3. Ucnonb3oBaHue nspgenus

3.3.1. YctaHoButb PMT 79 Ha npMbBopHOM LWNTE N HAOEXKHO 3aKpenuThb.

3.3.2. OcywectBnTb HEOBXOaNMbIE coeanHeHns PMT 79 B coOTBETCTBMM C NpunoxeHnem b.

3.3.3. Npun HeobxoanmocTn NpomsBeCcTn 3agaHme koHgpurypauum PMT 79 ¢ nomoLbto:

- KHOMOYHOW KraBuaTypbl, HAXOAACb B COOTBETCTBYOLWMX NyHkTax MEHIO;

- [T1K, nogkntouns Kk Hemy PMT 79 n 3arpy3mB nporpammy KoHurypauum PMT 79;

- USB-dnaw-Hakonutens, BctasuB ee B PMT 79 n BbiGpaB NyHKT MEHI0 KOHMrypmpoBaHus
PMT 79 ¢ USB-dnaLu-HakonuTenem.

3.3.4. lNepnoanyeckn cunTbiBaTb HakonsfeHHble apxmBbl Ha USB-tnalww-Hakonutens namsaTtu,
pykosogcTeysch n. 2.10.

4. METOOUKA NMOBEPKU

4.1. Noeepky PMT 79 npoBogaT opraHbl [0CyaapCTBEHHON METPONOrnyeckon cnyxobsl nnu gpy-
rme akkpeauTOBaHHbIE Ha NPaBO MOBEPKM opraHu3aumun. TpeboBaHus K opraHnsaumm, NopsaKy npose-
OEHVsi MOBEPKM 1 hopma npeacTaBneHns pesynbTaToB NOBEPKM onpeaenstoTca AoKyMeHToM «[llops-
OOK NpoBefeHNs NOBEPKN CPeACTB M3MEPEHUn, TpeboBaHMA K 3HAKy NOBEPKN U COAEPXKaHUIO CBUAE-
TENbCTBA O MOBEPKEY, YTBEPXKAEHHbLIM nNpukazom MuHnpomTtopra Poccum oT 2 uiona 2015 r. Ne 1815,
oT 28 pekabpsa 2018 r. Ne 5329 n gokymeHTtoMm HKIK.411124.010MIN «PernctpaTtopbl MHOrokaHasb-
Hble TexHonormdeckne PMT 79. MeToaunka noBepkuny, yTBEPXXAEHHbIM B YCTAHOBNEHHOM Mopsiake.

4.2. IHTepBan mexagy noBepKkamu:

- 2ropga gpna PMT 79 c nHpekcom 3akasa A;

-4 roga gns PMT 79 ¢ nHgekcom 3akasa B.

4.3. MeToaunka nosepkn HKIMK.411124.010MI1 moxeT 6bITb NpuMeHeHa ans kannbpoekn PMT 79.

5. TEXHUWYECKOE OBCJTY>KUBAHUE

5.1. TexHnyeckoe obcnyxmaHne PMT 79 csogutcs kK cobniogeHuio npasun aKcnnyartaumu,
XpaHeHNsa N TPaHCNOPTUPOBAHMUS, M3NOXEHHbIX B AAaHHOM PYKOBOACTBE MO 3KChnnyataumm, npodu-
NaKTUYEeCKMM OCMOTpaM, 3amMeHe BCTPOEeHHOW BaTapen 4acoB pearnbHOro BpeEMeEHU npu BbipaboTke
eé pecypca, NnepnoanNyeckon NOBEPKE U PEMOHTHbLIM paboTam.

5.2. MNMpocdumnakTnyeckme ocmMoTpbl NPOBOAAT B NOPsiAKe, YCTAHOBNEHHOM Ha O6bekTax aKchny-
ataumm PMT 79, n Bknto4atoT B cebs:

1) BHELWHWI OCMOTp;

2) NpoBepKy NPOYHOCTN KpenreHusa nuHun ceasm PMT 79 ¢ nepBuyHbIMK NpeobpasoBaTensamu,
OoTCyTCTBUA 0BpbiBa 3a3eMnsIoLWLEro Nposoaa, NpoYyHocTn kpenneHna PMT 79 un 3aszemnstowiero co-
eANHEHNS;

3) npoBepky paboTocnocobHOCTH.
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6. XPAHEHUE

6.1. YcnoBusa xpaHeHus PMT 79 B TpaHCMOPTHOW Tape Ha CKnage M3rotoButens n notpebure-
na gormkHbl cooTBeTcTBoBaTh yernosuam | FTOCT 15150-69.

B Bo3gyxe He OOMKHbI MPUCYTCTBOBATL arpeCcCUBHbIE MPUMECH.

6.2. PacnonoxexHne PMT 79 B xpaHunuiiax 4ormkHo obecnednBaTb CBOGOAHbIN AOCTYN K HEMY.

6.3. PMT 79 cnefnyeT XpaHUTb Ha cTennaxax.

6.4. PacctosiHne mexgy cTeHamu, nonom xpaHunumwa u PMT 79 pgomkHo ObiTb He MeHee
100 Mm.

7. TPAHCINOPTUPOBAHME

7.1. PMT 79 TpaHcnopTupyeTca BCEMM BUAAMW TPaHCMNOPTa B KPbITbIX TPAHCMOPTHbLIX Cpea-
ctBax. KpenneHne Tapbl B TPaHCMOPTHLIX CPeACcTBax AOMKHO MPOM3BOAMTLCS COrflacHO npasunam,
AEVNCTBYIOLLMM Ha COOTBETCTBYHOLLUNX BUAAX TpaHcnopTa.

7.2. Ycnosus TpaHcnopTupoBaHns PMT 79 gomkHbl cooTBeTcTBOBaTh ycnosuam 5 no NOCT
15150-69 npu TemnepaType OKpyxarwero Bosgyxa oT MuHyc 25 go nmoc 50 °C ¢ cobnogeHnem
Mep 3almTbl OT yaapoB 1 Bubpauumn.

7.3. TpaHcnopTuposate PMT 79 cnenyeT ynakoBaHHbIMUW B NaKeTbl UM MOLUTYYHO.

8. YTUNU3AUuA

8.1. PMT 79 He cooepxuT BpedHbIX MaTepuarnos 1 BELLECTB, TPEOYOLWNX cneynanbHbiX METO-
00B yTUNM3aumu.

8.2. MNocne okoH4aHus cpoka cnyxobl PMT 79 noaesepraeTcss MeponpusitusiM no nogroToBKE U
oTnpaBke Ha yTunusaumio. lNMpu 3TOM criegyeT pyKOBOACTBOBATbLCA HOPMATUBHO-TEXHUYECKUMU O0-
KyMeHTaMu, NpUHATBIMU B 3KCNNyaTUPYIOLLIEN OpraHn3aLnn.
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B 6asoBon mogncmkauum PMT 79 cogepxuT Moaynb NUTaHUS, MMEIOLWNIN B CBOEM COCTaBe ce-
TeBow npeobpasoBartenb, nopt Ethernet, aa USB-nopTta, AUCKPETHLIN BXOA, CTabMNM3nMpoBaHHbIN
NCTOYHUK NuTaHusa (=24 B, 150 mA), aABa nHtepdenca RS 485.

B 3aBucumoctn oT notpebHoCTen 3akasdumka, B CBOOOOHbIE CMOTbl MOryT YCTaHaBNMBATbCSA
pa3fnnyHble MOL4YyNU BBOAA/BbIBOAA, NepeyvncrieHHble B popme 3akasa lNMpunoxeHua I,

PucyHok A.1
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HPOAOH)KGHVIG npunoXxeHuA A

MoAynb NMUTAHUA

PucyHok A.2
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I'Ipo.qon)KeHMe npunoXxeHuA A
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I'Ipo,qon)Kel-me npunoXxeHuA A
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I'Ipo.qon)KeHMe npunoXxeHuA A
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I'Ipo.qon)KeHMe npunoXxeHuA A

12-KAHANbHbIA MOAYINb TBEPOOTENbHbIX PENE
(Tun moaynsa «TP12»)

_7K1
_7K2
/K3
/K4
_7K5
_ /K6

/K7
_7K8
_7K9
_vK10

/K11
/K12

B2 [s]e|x[~[ofalslw]n]a][S2[S]o]e]~[ofu]afwim]]

PucyHok A.6

126



I'Ipo,qon)Kel-me npunoXxeHuA A

12-KAHANbHbIA MOAYINb OUCKPETHbIX BXOO40B
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I'Ipo,qon)Kel-me npunoXxeHuA A

4-KAHATIbHBIA MOAYITb TOKOBOIO BbIXO[A 0...5, 0...20, 4...20 mA
(Tun moaynsa «T4»)

BbixoaHOW TOKOBLIW cuUrHan
0...5 MA, 0...20 mA, 4...20 mA

g S |
@i@i@ @i@i@i@i@" @i@i@i@i@"
(4]

) [112[3[4]5]
s -® ®* * AKTUBHbIN
ér@>15 BbIX0A,
5
b o MaccuBHLIN
D “ 2 en BbiXoA
@) 1
Yo 1 =24 B
©( 5
@
D o
©
O 1
PucyHok A.8
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4-KAHANbHBIA MOAYNb U3MEPEHUA YACTOTbI U KOTMYECTBA UMMNYNbCOB

® = Bxogayact.C2 o = BxoguyacT.C1 o

Bxop vact. C3

s[e[e]s[e[e[s]s]e[e]s[e[es[e[=]s[e[e]s]a[=[s]e][=[s]s[e[c]o[e[c

Bxoguyact.C4 o =

—

I'Ipo.qon)Kel-me npunoXxeHuA A

(Tun mopynsa «44»)

} cbpoc
] 3anyck

) peBepc

) yacToTa

J cbpoc
J 3anyck

;1 peBsepc

>} uacrora

] cbpoc
] 3anyck

>} pesepc

>} uacrora

y cbpoc
] 3anyck

;1 peBepc

~} uacrora
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NPUNOXEHUE B
Cxema nogkntovyeHna PMT 79 k MK

OByxnpoBogHasa cxema nogkntoyeHmnsa PMT 79 kMK ¢
ucnonb3oBaHueMm moayns npeo6pasoBarens uHtepdenca «JIEMEP-EL-4020RS»
C aBTOMaTU4YeCKMUM onpeaerieHneM HanpaBreHUs nepeaayum

WUnTepdeiic 130 Om
T | EL-4020RS | | COM-Tlopr
Llenb Llenb Llenb Llenb
A 3 1| DATA+ GND | 5 5| GND
B 2 2 | DATA- TXD | 3 2| RXD
GND | 1 3| GND RXD | 2 3| TXD
PMT 79 l 4
5
6 MK
WHTtepdeiic 7
8
Sl 1 T use use
A 13 —>{10] GND
B > o3| | FErasssesy -
GND | 1
PMT 79 uood
WHTepdeiic
Llenb
A 3
B 2
GND | 1
PMT 79 HF
120 Om

PMT 79,...- nameputensHble npnbopsl ¢ HTEpcenicom RS-485.

PucyHok B.1
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NPUNOXEHUE B

Perncrparop MHOrokaHasnbHbIN TexHosnornyeckum PMT 79
C pa3mMepoMm 3KpaHa no guaroHanu 10 AOUMOB.

MoHTaXHbIN YepTex

137,3
153
113
266
2112 3aX1M 3a3eMNeHNst 2..10 §243
4 N M4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
‘ i !
| ! |
| ! |
I | | !
} } | "
! I } T
| ! |
[t} | | | |
o | LIeHTp 3KpaHa - ! ]
Q- ! ! o |
o | el s |
| | ~ / 1
| | ! |
| | } |
| | I |
I I ! 05
[Te) | | } A\ ]
< | I ‘ ‘
— | ! | |
- ‘ ! ‘ KpenexHble  \ |
e I |
| HanpasnsaoLme \
L ) 139...40 !
|
L & (D= PMT 79 © i e ‘
R8 ‘ 30Ha PaCMONOXeHMs o
4 mecTa OTBETHbIX kabenen

Bblpes B WuTe
266

30Ha pacnonoXxeHua
Hanpasnawmnx

30Ha pacrnonoxeHus
NULIeBON NaHenun

PucyHok B.1
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I'Ipo.qon)KeHMe npunoXxeHuA B

Perncrparop MHOrokaHasnbHbIX TexHosnornyeckum PMT 79
C pa3mMepoM 3KpaHa no guaroHanu 15 aonUmoB.

MoHTaXHbIN YepTex

181
153 29
307
<
@a@w@% 2..10 |
‘ 142
3aX1UM 3a3eMneHns 113
M4
|
|
|
} | ——
|
0 | !
&) glg ! ’
N ™ | |
| [
BUHTbI |
S| Méx30 1
o | |
| [
i
| U5
| |
} KpenexHbie }
} 39...40 Hanpasnawwune i
= [@seerT PmT 79 © ] dl ‘
L0
3oHa pacnonomeum/ S[
R5,5 OTBETHbIX kaberneit
4 mecta 354
Wt

30Ha PacnonoXeHus
nUUEeBon naHenu

Bblpe3 B Wute

30Ha PacrMoNoXeHN!s
HanpaBnsioLLMX
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NPUNOXEHUE I

Mpumep 3anucu o603HaueHUs Npu 3aKase

bazoBoe ncronHeHue:

PMT 79/ -/ -/ B/ 12050/ A4:1/ A6:0/ 112:0/ Y4:0/ T4.0/ P8:1/ TP12:0/ P24B/ 10/-/ -/ I'll
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 Tun npubopa PMT 79
2 Bun ucniosiHeHus
- «—»*  OOmEenpoOMBIIUICHHOE

- «<Ex»  B3pbeiBoOe30macHOe «MCKpoOe30macHas IeKTPUIECKas 1EIby
-A AToMHOE

3 Kitacc 6e3omacHoCTH U1t TPHOOPOB MOBBIIIICHHOW HAJIC)KHOCTH
- «—»*  be3 kiacca 0e3onacHoCcTH
- «4» Knacc 6ezonacHoctu 4 B coorBercTBuu ¢ HIT-001-15, HIT-016-05 (OITb OSATLI)

4 OCHOBHBIE METPOJIOTUYECKHIE XapaKTEPUCTUKH (MHICKC 3aKa3a «A» wim «B»*) (tabmuna 2.2,
2.3)

5 Koz KIMMaTHYeCKOTO UCIIOIHEHU
- 12050* ot munyc 20 g0 wiroc 50 °C mo 'OCT P 52931-2008 rpynma C3
- VXJI 3.1 (-10...450) ot munyc 10 go mutroc 50 °C o 'OCT 15150-69 Bux YXJI 3.1

6 KosmuecTBo MOJTyJIeii aHAIOrOBOTO BBO/Ia A4 ¢ UCTOUHMKAMU nuTanus 24 B ** (tadamnua r.1)
7 KonuruecTBO MOAyIel aHAaI0roBOro BBOAa A6 0€3 BCTPOCHHBIX HCTOYHHKOB MTUTAHUS **
(radmmua r.1)
8 KosmuecTBo MoyJieii auckperHoro Beoaa JI12** (tadauuna r.1)
9 Kosm4ecTBO 4aCTOTHO—HMMITYJIbCHBIX Moysieli U4** (Tabauna r.1)
10 KonuvecTBO MOTyJICH aKTHBHOTO TOKOBOTO BbIBOAa T4** (Tadnmnua r.1)
11 KonudecTBO MOJyJICH 3JIeKTPOMaruuTHBIX peiie P8** (Tadamma r.1)

12 KonunuecTBo Moysel TBepaoTenbHbIX perne TP12 HopManbHO OTKpbITOro TUNa** (Tadanua
r.1)

13 Tun pe3epBHOIO NUTAHUS
- P24B* pe3epBHOE NMUTaHKE OT CETH MOCTOSIHHOTO TOKa 24 B
- PAII  pe3epBHOE MHTaHUE OT BCTPOSHHOT'O aKKyMYJIITOPHOT'O OJI0Ka

14 JTnaronans 3kpaHa
- 10* JIuaroHainb skpana 10 qroiiMoB
-15 JIMaroHalb sKpaHa 15 qoiMoB

15 JlononHuTENbHBIE KOHCTPYKTUBHBIE OILIUHU - HE HCII0JIb3YeTCsl

16 JlonmoaHUTEIbHBIC CTEHIOBBIC HCTIBITaHUS B TeueHHne 360 9 (ko 3akaza «360I1»)
17 ToBepka (kox 3akaza «I'TI»)

18 O6o3nauenue Texuuueckux yciaosuid HKIK.411124.010TY

IIpumeuanus:
* bazoBoe HCIIOHEHNE

*¥%  Obmee  komumuectBo  moayiedr  PMT 79  nmomKHO — yIOBIETBOPATH  YCIIOBHIO
2xA4+ A6+ J112+Y4 + T4+ P8+ TP12 < 7.

Mopynbs A4 3aHuMaer 2 ciioTa, BCE OCTaIbHbIE MOIYJIH — | CIIOT (MECTO MO YCTAaHOBKY MOAYJIS).
MakcumanbHOE KOJIMYECTBO CIIOTOB 7.
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Tabnuma I'.1 — Tuns! Moayeii BBoga/BeiBoa (1103. 6-12, cM BbIIIIE)

MaxkcumansHoe | KonmnaectBo
KonuuectBo
Tun KOJIMYECTBO | 3aHUMAaEMBbIX
OYHKIIMOHATBHOE Ha3HAYCHUE MOTYJIS KaHaJIOB .
MOJTYJISI B MOYITE MOJTyJIeH CJIOTOB
4 B PMT 79
YHUBepcallbHBINA MO1YJIb aHAJIOIOBOI'O BXO-
A4  |ma co BCTpOCHHBIMH UCTOYHHUKAMU TUTAHUS 4 3 2
=24 B
A6 YHuBepcalbHbI MOIYJIb aHAJIOTOBOT'O BXO- 5 6 1
Ja 6e3 BCTPOCHHBIX UCTOYHUKOB TTUTAHUS
A12  |Moaynb TUCKPETHBIX BXOJI0B 12 5 1
Y4  |YacTOTHO-UMMYJILCHBIN MOJTYJIb 4 4 1
Moayib akTUBHOTO TOKOBOT'O BBIXO/1a,
T4 4 4 1
0..20 MA
P8 Moyiib TUCKPETHBIX BBIBOJIOB Pelie 8 5 1
C IIOJIHOM TPYNIION KOHTaKTOB
TP12 |Moxaynb TBEpAOTEIbHBIX peie 12 5 1
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JIUCT PETUCTPALIMU N3MEHEHUN

Homepa nncToB (cTpaHuL) Bcero Homep BxoaAwmi Homep
aHHYAW-| JINCTOB conposogutens- | [loa-
U3m. | name- | 3ame- OOKYMEH- [ata
HOBbIX poBaH- |(cTpaHuu) B HOro AOKYMEHTA | NuUCb
HEHbIX | HEHbIX Ta
HbIX | AOKYMeEHTe n gaTta
20200525
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