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HacTosiwee PykoBoacTteBo no akcniyataumun (P3J) npegHasHavyeHo Ansi 0O3HAKOMAEHUs
obcnyxmnealowero nepcoHana ¢ yCTPOMCTBOM, MPUHLMNOM OENCTBUSA, KOHCTPYKLMEN,
aKkcnayaTaunen n TeXHUYECKUM OOCNyXMBaHUEM cyeTdmka umnynbcoB CU8 — HasBaHue C
0610XKKM (MW CHETYMK UMIMYSIbCOB MUKPOMPOLIECCOPHbLI — U3 ceTpudmKaTa) B AasibHENLLEM MO
TEKCTY MMeHyemoro "npubop”.

HacTosiwee PykoBOACTBO MO 3KCrjlyaTauuMu pacnpocTpaHseTcs Ha npubopbl,
M3roToBMEHHbIE cornacHo TY 4278-001-46526536-02.

Mpubopsl CN8 narotaBnmealOTCa B pasnnyHbiX MOAUDUKALMSX, OTINYHAKOLNXCS APYr OT
Apyra TMnoM Kopnyca, TUNMoM BCTPOEHHbIX BbIXOAHbIX YCTPONCTB U HanM4ymem nHtepdenca ceas3un
¢ 9BM. MHdopmaums o moamdurkaumm npubopa 3awmdpoBaHa B KOAE MOSHOMO YCJIOBHOMO
0603Ha4YeHUs:

Mpu6op CU8 - X.X.

Tw

| KOHCTPYKTMBHOE MCMNOMHEHNE

| TuUN BCTPOEHHBIX BbIXOAHbLIX YCTPOWCTB

| Hanunune nutepdeiica ceasm c¢ 9BM

KOHCTpYKTUBHOE MCNOJNIHEHue:

W1 - wurtoBoi 96x96x70 Mm
W2 - wurtoBoi 96x48x100 Mm
H - HacTteHHbIn 130x105%x65 Mm



Tun BCTPOEHHbIX BbIXOAHbIX YCTPOMCTB:

P — anekTpomarHuTHble pene

K — TpaH3ucTtopHble ontonapbl CTPYKTYpbl N-p-n-Tuna
C - onToCUMUCTOPBI

Hanunuue untepdeiica cessu ¢ IBM:

RS - npubop nmeeT nHtepodeiic ceasm ¢ 9BM

Mpumep 3anmncu NpnbOPOB Npu KX 3aKkase 1M B AOKYMEHTALMU APYroi NPOayKUUN, FTAE OHU
MOryT GbiTb MPUMEHEHbI:

Npu6op CU8-LLL1.P.RS.

Mpu 3TOM M3roTOBNEHMIO U MOCTaBke noanexut npubop Tuna CN8 B kopnyce LWMUTOBOro
KpenneHuss ¢ rabaputHeiMu pasmepamu 96x96x70 MM, MMeKOLWMA B KA4eCTBE YCTPONCTB
ynpaBsneHust 9NeKTPOMarHnTHble pene, a Takke uHtepdenc ceasm RS-485.

Ceptudukat cootsetctems Ne 03.009.0103.
Ceptndukat 06 ytBepxaeHun tuna cpencts uameperHnin RU.C.34.004.A Ne 20005.



1. HASBHAYEHUE

1.1. YHMBepcanbHbIi NPOrpaMMmMpyeMbIi BOCbMUPA3psaaHbIn cyeT4Mk nmnynbcos CU8
npegHasHavyeH gns nopcyera:

KONIMYEeCTBa NOCTYNAKLLNX HA Er0 BXOObl UMMNYNbCOB Kak B MPSIMOM, Tak 1 B
o6paTHOM HanpasfeHUn 1 NepeBoda ero B GU3NYECKYI0 BENHYNHY (MYTEM YMHOXEHUS
Ha 3a[aHHbIA MHOXWUTEND);

4acTOTbl U AJUTENBHOCTU NOAABAEMbIX HA €ro BXOAbl UMMYNbCOB;
BpemMeHn HapaboTkn o6opynoBaHus;
CcpeaHero u CyMMapHOro pacxofa XWAKOCTUM (COBMECTHO C UMMYNbCHBIMU UK

4aCTOTHbIMU ,El,aT‘-II/IKaMI/I).

1.2 I'Ip|/|6op nMeeT gBa BCTPOEHHbIX BbIXOAHbIX yCTpOI7ICTBa KJ1l04eBOro T1mna ona Bkto4yeHna-
BbIK/1IO4EHNA BHELWHEro TexHos10rm4yeckoro O60py,D,OBaHI/Iﬂ npun OOCTUXEeHUN 3adaHHbIX YCTaBOK.



2. TEXHWYECKME XAPAKTEPUCTUKHA

2.1. TexHN4eCKNE XapakTEPUCTUKM CHETYMKA NPUBEAEHbI B Tabn. 1.

Ta6nuua 1
HanmeHoBaHue 3HauyeHue

MutaHune
HanpsixeHne nutaHms

— MNepeMeHHoe 130...265B

— NOCTOSIHHOE 180...310B
MoTpebnsiemasi MOLLHOCTb He Gonee 4 BA
Bxopabl
KonnyecTtBo BXOAO0B yrnpaBneHus 3
HanpsixeHne HM3KOro (aKkTMBHOrO) YPOBHSI Ha BXOAAX or0000,8B
HanpsixeHne BbICOKOro ypOBHS1 Ha BXOZax o1 2,40030B
XapakTepucTuku cYeT4uka MMNyJibCOB
KonnyecTBoO CHYETHbIX pa3psaoB 7
MakcumanbHas 4actoTa BXOOHbIX MMMYJbCOB 8000 Iy,
MuHUManbHas OUTENbHOCTb BXOAHbLIX MMIYJIbCOB 0,1 mc
[nana3oH 3HavyeHuin npepaenntTens 1...9999
[Onana3oH 3HaYeHUn MHOXMUTENS 0,000001...9999999
MocTosiHHas BpemMeHu BXOAHOro ¢unbtpa 0,1...1000mc




Pacxopomep

Bpemsi na3mepeHus cpepHero pacxopa 1...99¢
CyeTyuk BpemMeHun
OuncKpeTHOCTb OTcHETA BPEMEHU
— B pPEXUME CHETYMKa HapaboTKu 1 MUH
— B peXumMe nu3Mmeputens OJNTENbHOCTU 0,01c

BbixogHble yCcTpoOWCTBa

MakcumManbHbIn TOK, KOMMYTUPYEMbI
KOHTaKTamn pene

MakcrmanbHbI TOK Harpyskun

TPaH3UCTOPHOW onTonapsl

MakcumManbHbI TOK Harpysknm onTocuMmcTopa

MakcumansHO LOMNYCTUMbIA TOK HarpysKku
Oy6nvpyioLLero BeIxoga BTOPOro kaHana

8 A nNpu HanpsXeHUn
220 B n cos ¢>0,4
0,2 A npu HanpsixeHun +50 B

50 mA npu 300 B (nocTtosiHHO
OTKPbITBI cumncTop) uin 1 A
(cMMUCTOpP BKJIIOY. C 4aCTOTOM
He 6onee 50 Tuunt, =5 Mc)
30 mMA (npwm
HanpsbkeHun + 30 B)




Kopnyc

Twun kopnyca
XapakTepucTuku
HAaCTEHHbIN wmtoson L1 wmToBon LLI2
CTeneHb 3almTbl 1P44 IP54* 1P20*
[abapuTHble pasmepbl, MM 130x105x65 96x96x70 96x48%x100
Macca npubopa He 6onee 1,0 kr

*COCTOpPOHbINepeaHe naHenn

2.2. Mpubop npegHasHayeH AN UCMONb30BAHUS B CREAYIOLLMX YCNOBUSX:
Jonyctumas TemnepaTtypa Bo3ayxa,

oKkpyxaroLwero kopnyc npubopa +1...+50°C
OTHOCUTENbHAs BNAXHOCTb BO34yxa

(npu Temnepatype +35°C) He 6onee 80%
ATMOChepHOe aasneHne 86...107«klMa




3. YCTPOMCTBO UMNPUHLUUN AENCTBUA NPUBOPA

3.1. MpuHunn pencTeua

dyHkuMoHanbHaa cxema npubopa npuBeaeHa Ha puc.1. Mpubop nmeeT Tpy Bxoda Ofs
NOAKIIIOYEHNS BHELLHYMX YNPAB/SIOLWMNX CUrHAN0B, KOTOPbLIE YePe3 CEMUCTOP BXOAOB NOAAIOTCS Ha
BXOAbl 6510ka 06pPabOTKN AaHHbBIX.

Cus — = | cuert
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Bnok 06pa6OTKI/I AaHHbIX COAEPXUT peBepCMBHbII‘fl CYHEeT4HMK MMnNynbCoOB C npeangenntenem
Ha BXOo4e U yMHOXWUTESIEM Ha Bbixo4e, CHETHYMK BpEMEHU N BbIHUCNTUTENb CpedHero pacxoaa, a
TakKxe ngBa JIorm4ecknx yCTpOVICTBa, KOTOpble B COOTBETCTBUN C 3agaHHbIM MNOJib30OBaTENEM

anroputMoM GOPMUPYIOT CUrHaNbl YNPaBNeHUs BbIXOAHbIMU YCTPONCTBAMU.

3.1.1. I'Ip|/|6op MMEET Tpu BXoda Ond NoakioYeHNa BHELLHUX ynpaBndatowmx CUrHanos. K

BXOAAM MOTYT ObITb NMOAKOYEHbI:

— KOHTaKTbl KHOMOK, BbIK/llO4aTenel, repkoHoB, pene u T.n. (puc. 2);

— aKTUBHbIE [ATYMKM, MMEIOLIME HA BbIXOAE TPaH3MUCTOP N-p-n-Tuna C OTKPbITbIM
KONNEKTOPHbIM BbIXOAOM. AN NUTaHUs Takux AaT4MKOB Ha KNEMMHUK npubopa
BblBEEHO HanpsikeHne +24+3 B (MakcumanbHbli Tok Harpy3ku 100 MA) (puc. 3);

— opyrve Tunbl 4aTYNKOB C BbIXOAHbLIM HanpsiXXeHWeM BbICOKOr0O YPOBHS OT 2,4 10
+30 B 1 Huskoro yposHsi ot 0 go 0,8 B (puc. 4). BxogHow Tok npwu
HanNpPsXXeHUM HN3KOro YPOBHS He npesbilaeT 15 MA.

Ratank
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3.1.2. "CYeTYUK UMNYNBLCOB™ CYXUT 415 N0ACYETa NOAaBaEeMbIX Ha €ro BXOAbl UMIMYbCOB.
3.1.2.1. CyeTyuk

nMeeT Tpu Bxopa C CHET + |_|
[

aKTUBHbIM HU3KNM | | | | !
YPOBHEM. “CYET -7 - ‘ ‘ ‘

Kaxabih umnynsc, } } } } W
nocTynawLwmnii Ha BXon, 0} 1 } 2 } 3 } 4 } 3 } 2 } 1 } 0 } -1 } -2 1 -2
"Cuert +", yBeNIM4MBaEeT, a
Ha Bxopn, "CuyeT-" ymeHb- Puc. 5

LLIaeT COCTOSIHNE CHeTYMKa Ha eamHuLy. Mpu ogHOBPEMEHHOM MOCTYMIEHUN MMMYbCOB Ha 06a BXoaa
COC-TOSIHME CHETYMKA OCTaeTCsl HEM3MEHHbIM (puc. 5).

Bxon "COpoc” npenHasHavyeH Ans NPUBE-AEHUS CYETYMKA B UCXOAHOE COCTOSHME.

Mpu cbpoce cyeTyMka UMMYNbLCOB MPOUCXOAUT €ro 3arpyska 3HavyeHuem 3afaHHbIM B
napameTtpe Strt (puc. 6). Ecnu oTcyeT OONXeH BbINONHATLCA C Hyns, TO B napametp Strt
HeobxoouMO 3anucaTtb HOJb.
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3.1.2.2. TNMapameTtpsl FinL n FinH 3agaioT HWXHIOO (\EPEQ,ArpyS/(A (\EPEgArpySI(A
M BEPXHIOIO FPaHuubl CcYeTa, Npu AOCTUXEHUUN KOTOPbIX CYET- CYET+
nponcxogmMT aBToMaTuMyeckas nepesarpyska cyeTymka | . |
4MCNOM, 3anucaHHbiM B napameTpe Strt (puc. 7). FinL Strt FinH

3HaveHune napameTpa FinL 0onxHo ObiTb MeHbLUE,

a 3Ha4yeHume napameTpa FinH 6onbwe 3HayYeHusd Puc. 7
napameTtpa Strt.

3.1.3. Npeppenutenb Ha BXOAE CYETYMKA MMIMYJSIbCOB CAYXWUT A1 OESIEHUSI 4aCTOTbl
BXOOHbIX MMMYNbCOB HAa BENWYMHY, 3a[aHHyl0 B napameTtpe P. [JeneHne npou3BOAMTCH nyTem
"NpopexunBaHus”™ NOCTYNaloWMX HA BXOA NMPeafenvTens UMNynbCcoB. T.e. UMMynbC Ha BbIXOAE
npeangenutens GopMmnpyeTcs TONbKO MNOCHE TOro Kak Ha ero BXoA, NoCTynuT 3aiaHHOE B NapamMeTpe
P KOnM4yecTBO MMNYNbCOB.

MapameTp P MOXET npvHMMaTh TOMbKO Lefble 3Ha4YeHns B AManasoHe ot 1 go 9999.

Ecnn BxogHble MMMynbCbl NOCTynalT Ha oba BxoAa npengenuTens, TO UMMYbC Ha
COOTBETCTBYIOLLEM BbIXOAE nNpepaenutens GopMmnpyeTcs B TOT MOMEHT, KOraa pa3HOCTb MeXay
KONNYECTBOM MMMYbCOB Ha Bxoge "+" n Bxoge "-" AOCTUrHet ymucna P.

Husknin ypoBeHb Ha Bxode "C6poc” 0BHynsieT npeanenvTenb.

3.1.4. YMHOXUTEeNb Ha BbIXOAE "CYETUMKA MMMYNbCOB" NpeaHa3HavyeH aJis npeobpas3oBaHms
HaKOMJIEHHOMO B CHETYMKE YMCNa B 3HAYeHne Gr3nyeckon BENMYNHbI (METPbI, IUTPbI U T. M.) NyTeM
YMHOXEHUS Ha 3afaHHbIr B napameTpe F koadduumenT. 3HaveHne F 3apgaeTcs nonb3oBaTenem
B AnanasoHe ot 0,000001 go 9999999. NonoxeHne 3anaTol Npu BelBOAE GU3NYECKOWN BEANYNHBI
Ha MHOMKATOP OMpeaensieTcsl NoNnoXeHnem, 3agaHHblM B napametpe F.

11



3.1.5. "C4yeTuYmk BpeMeHU" CNyXUT /18 OTCHeTa UHTEPBAJIOB BPEMEHU U MOXET paboTaTb
B OJHOM M3 OBYX PEXMMOB, 3agaBaeMom B napametpe Fitt:

- pexum cekyHaomepa, NOo3BONSIWNIA N3MepaTb MHTepBanbl BpemeHn ot 0,01 ¢ go
9 4 59 muH 59,99 ¢ npu Ftt=0;

- PEXUM cyeTyMKa HapaboTKW, MO3BOJNSOLMIA U3MEPATb CYMMApPHOE BpeMsi HapaboTku
obopynoBaHusa 0o 99999 yac 59 muHyT npun Ftt=1.

3.1.5.1. Ona ynpasneHus paboTol cueTynka BpEMEHN MCMONb3YIOTCS [1Ba BXOAA C aKTUBHbLIM
HU3KkUM ypoBHeM: "COpoc” 1 "BnokupoBka”.

Hu3knin ypoBeHb Ha Bxoge "BnokvMpoBka”™ NPUOCTaHaABAMBAET OTCYET BPEMEHWU. Hu3kui
YpOBeHb Ha Bxoae "CHpoc” ocTaHaBNMBAET CHET U OOHYNSIET cHeTumK (puc. 8).

3.1.5.2. [pu OTCYTCTBUM aKTUBHbIX YPOBHEN HA YyNpaBASIOLLMX BXOAAX OTCHYET BPEMEHU
HauMHaeTcsa cpasy Nnocne BKIoYeHWS npubopa B ceTb. Npu nponagaHny NUTaHWs HaKOMJEHHOE
3HaYeHne CoXpaHaeTCs B 3HepProHe3aBNCMON NaMaTK, 4TO MO3BOJISIET NPW CIEAYIOLLEM BKITIOYEHMN
NPOLOSIXNTb NPEPBAHHbIA OTCYET.

BPEMS 011}2}3}4}5}6}7}8}9}10}

BIIOKMP. unen I REE

[ N N T B

S I S S e IO I

mHavkator o ! 1l 2l 22 lg 4l olo o 1!
Puc. 8
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3.1.6. "Pacxopgomep” Bbl4MCASET CKOPOCTb N3MEHEHUS PU3NYECKONM BENNYMHBI (METPOB,
nUTPOB 1 T.A4.) 3a Bpems, 3agaHHoe B napameTtpe ti.

Ecnn napameTtpbl F, P n ti 3agaHbl paBHbiMM 1, TO pacxogomep NOKaxeT KOJNYeCTBO
VMMMYNbCOB, NPUXOASALLMX HA BXOA, CHETYMKA 3a CEKYHAY, T.€. 4acToTy.

CocTosiHue "pacxopomMepa” obHOBNSETCS Yepe3 BpeMsi namepeHus ti.

Y HEKOTOPbIX AATYMKOB C HACTOTHLIM BbIXOAOM HYJIEBOMY 3HAYEHMNIO PAaCX0Aa COOTBETCTBYET
HekoTopas HavasbHas 4acToTa, 4To TpebyeT KoppekLUm NnokasaHuin npudopa. BennynHa koppekumm
MOXET ObITb BBEAEHA nosib3osatenieM B napametp di.

3.1.7. KommyTaumio BxoAoB npubopa Ha Bxoabl 6noka o6paboTkm AaHHbIX, a Takxke
npensapuTensHoe Nnpeobpa3oBaHNe CUMHANOB BbIMOJHAET BXOAHOM KOMMYTaTop, pexXuM paboThbl
KOTOPOro onpegensercsa napameTpom inP.

3.1.7.1. Anga 3awmTsl BXoAOB npubopa ot apebesra MexaHW4YeCKMX KOHTaKTOB U OPYrux
nomex, ANNTENbHOCTb KOTOPbIX MEHbLUE OJIUTENIbHOCTU UMMYNIbCOB MOIE3HOr0 CUrHana, CIyXuT
BXOAHON PUNbLTP, NOCTOSHHAA BPEMEHN KOTOPOro 3a4aeTcs B napamMmeTpe tc ¢ AMCKPETHOCTLIO
0,1 Mmc. MnHMManbHas pMTeNbHOCTb BOCMPUHUMAEMbIX NPUBGOPOM MMMYNbCOB YCTaHaBNNBAETCS
B npepenax ot 0,1 0o 999,9 mc (puc. 9).
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\tc

“CYET +” —' ;
|

|
|
“CYET -” ‘
|

0]

Hanpumep, Hanbonbluasa 4acToTa CleoBaHna BXOAHbIX MMNynbCcoB nput =0,1cocTasuTt

5kly, Tak KaKk MUHMUManbHbIN nepuod 6yanet 0,2 Mmc.

MakcumanbHyl0 4acToTy cuyeTa

npu6opa - 8 kl'u MoxHO nonyunThb, 3apae napametp t = 0,0.

14



3.1.7.2. OGpaTHbIi cCHeT UMMYNbCOB C
CHET- o—= =t [—=| CueT +
(Bx.1) Mpeane- CueTunk BO3MOXHOCTbIO OGJIOKMPOBKU U cOGpoca no
JMTENE | MAYICOR | oTpenbHBIM  BXOAAM  327aeTCH npwu
C6poc 3HauveHusix inP=1 (puc. 10).
C6poc
BJIOKMP.o—» Cxema
(Bx.2) KOHTpOns
nuTtaHva
Bnoknpoeka
CyeTYuKk BpeMeHU
CBPOC C6poc
(Bx.3)

Puc. 10. OGpaTHbIii c4eT UMNYNbCOB
C BO3MOXHOCTbIO GJIOKMPOBKM U cOpoca
no oTaenbHbIM BXoAam

15



3.1.7.3. Mpsamon cyeT UMNYNIbCOB C
BO3MOXHOCTbIO 6nokupoBku u cépoca no (CSXE U
OTAEeNbHbIM BXOAAM 33aeTCS MPU 3HAYEHUAX
inP=2 (puc. 11).

BITIOKWNP.

(Bx.2)

CBPOC
(Bx.3)

+
Mpeanne-
nuTtenb

" C6

poc

|—» Cuet +

CueTumk

nMnynbcoB
—s| CyerT -

Cbpoc

f

Cxema
KOHTpOns
nuTtaHua

]

Bnoknpogka

C6poc

CyeTYnK BpeMeHU

Puc. 11. MNMpamoi cyeT UMNyNnbLCOB
C BO3MOXXHOCTbIO GJIOKMPOBKM U cOpoca

16

no oTAaesibHbiM BXOo4am




CYET+
(Bx.1)

CHET-
(Bx.2)

CBEPOC
(Bx.3)

+
Mpepne- CueTumk
nutens

e

—| CueT +

nMnynbcoB
[—>{ Cuer -

poc

C6poc

I

Cxema
KOHTpOnsi
nuTaHus

Brnoknposka
CyeTYuK BpEeMeHu

Cbpoc

Puc. 12. PeBepcuBHbI cYeT C

He3aBUCUMbIMU CYETHbIMU BXogamMmu
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3.1.7.4. PeBepCuBHbIA cYeT C He3a-
BUCUMbIMU BXogamm "cuyeT+” n “cuer-" m

BHELWHUM COPOCOM 337aeTCsl NMpY 3HAYEHUSIX
inP=3 (puc. 12).



3.1.7.5. PeBepCUBHbI CYET C BHELLHUM
CHET + |—s=| Cuet +
cOpocoM u onpepeneHMEM HanpaBieHUs (Bx.1) Mpeppe- CueTumk
cyeTa NO BHELUHEMY CUrHany 33aJaetcs npu , nurent ||, Mnynecos
- - Her -
3HayeHusix inP=4 (puc. 13). C6poc
Cbpoc
HAMP. o— Cxema
(Bx.2) KOHTpONns
nuTaHua
Bnoknposka
CyeTynk BpEMEHU
CBPOC C6poc
(Bx.3)

Puc. 13. PeBepcCHBHbIii CYET C 0OLWUM
CYETHbIM BXOAOM, C 3ajaHuemM
HanpaB/ieHUs1 cYeTa BHELWHUM CUTHasNoM
N BHELWHMM cOpocom
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JATHUK 1 o——— — + — Cuet +
Mpepne- CueTuunk
nitenb MMMNynbLCOB

- [ Cuer -
Cbpoc
C6poc
AATHUK 2 0— Cxema
KOHTpons
nuTaHus
Bnoknposka
CyeTuuKk BpeMeHu
OATYMK 3 C6poc
OATH.A —|_| '_l '_l
[OATY.2 ; ;
I I
Il Il
| |
I I
I I

alills

[
Puc. 14. PeBepcuBHbI cH4eT C

aBToMaTU4YeCkKkumM onpepgeineHmem
HanpaeJsieHud nNo TpeMm pgartyuKkam

1121314151 413112
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3.1.7.6. PeBepCuBHbIN cYeT C
aBTOMaTU4YeCKUM onpepeneHnem
HanpasJieHUss no TpeM pgaTyukam
3apaeTcsa npu 3HaveHusx inP=5.

B 3TOM pexume BXOOHON
KOMMYTaToOp aBTOMaTU4ECKN ONpefensiet
HanpaBfeHne cyeTa MO OYEPEAHOCTU
NMOCTYMJIEHNS UMIMY/bCOB Ha BXoAbl npubopa
(puc.14), noaTOMy NOACHYET UMIMYNbLCOB
Ha4YMHaeTCs CO BTOPOro MmMysbca nocne
cbpoca cuetymka. [llocne TOro Kkak
HanpaB/lieHMe c4yeTa OonpefneneHo,
KOMMYTaTOp nepefaeT BCE UMMYNbChbl Ha
Bxog "+" nmbo Ha Bxop "-" 6noka
06paboTkn gaHHbIX. B 3aTOM pexume
HEBO3MOXHO 6710KMPOBaTb CYET, a ANs
YCTAHOBKM CHeTYunKa UMMYNbCOB B
ncxogHoe COCTOSIHNE TpebyeTcs
BbIMOJIHUTbL CMeunanbHyl nocnenoBa-
TENbHOCTb onepaunin (cMm. n.6.1.11).



3.1.7.7. MpsamMoii cueT ¢ 6/IOKMPOBKOI 1
c6pPOCOM CHETYMKOB UMMYJIbCOB U BPEMEHU
3apaeTca npu  3HavyeHusix inP=6.

OTO eAMHCTBEHHbIN PEXUM B KOTOPOM
MMeeTCs BO3MOXHOCTb BHELUHEro yrnpasneHus
paboToli cyeTymka BpemeHu. Bxoa3
coegnHsieTcs ¢ Bxogamm "COpoc” cyeTymka
BPEMEHW N CHETHNKA MMMYSIbCOB OAHOBPEMEHHO,
aBxop2 coepmHsaeTcs ¢ Bxogamu "bBnokuposka”.
Mmnynecbl noctynawowme Ha Bxon 1 npubopa
nopaloTcs Ha Bxog, "+" 611o0ka 06paboTkM AaHHbIX
(puc. 15).

CYET + |—a| CueT +
(Bx.1) Mpepne- CueTumnk
nurtens UMNYNbCOB
—1 - —s| Cuer -
Cbpoc
C6poc
BNOKUP. Cxema
(Bx.2) KOHTpONS
nuTtaHus
Bnoknpogka
CyeTYuK BpeMeHU
CBPOC C6poc
(Bx.3)

Puc.15 Mpsamoit cueT ¢ 6GNOKMPOBKOIA
N cOPOCOM CHETYUKOB MMIMYJILCOB U
BpeMeHu
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3.1.8. KonTponnep nutaHusa npegHasHadeH ansa GopMmMpoBaHUs curHana, no KOTopomy
CYETHMKM COXPaHAT MHOOPMALMIO O CBOEM TEKYLLLEM COCTOSIHUM B QHEPTOHE3aBUCUMOM NaMSATU.
Bnaropaps 9TOMy Npu BOCCTAQHOBEHUW MUTAHUS BO3MOXHO MPOAOIXKAaTb NMPEepBaHHbIN
TEXHOJIOrMYECKNIA npouecc 6e3 notepy MHboOpMaLUK.

BoccTtaHoBneHve 3HaYeHnsa cHeTYnKa NMMYNbCOB MOXHO OTK/IIOYNTb, YCTAHOBUB 3HA4YEeHME
napameTpa init = 1. Torga npu BOCCTAHOBAEHUN MUTAHWUSI CYETYMK MMMYbCOB YCTAHOBUTCS B
MCXOOHOE COCTOSIHME.

3.1.9. Jlornueckue yctpoictsa (J1Y) npegHa3HayeHbl Aj1si CPaBHEHWUS TEKYLLErO 3HAYEHNS
KOHTPONMPYEMOW BENYUHBI C 33[4aHHBbIMW yCTaBkaMy 1 HGOPMUPOBAHUS CUIHANOB yrNpaBieHns
BbIXOAHbIMW YCTPONCTBAMM B COOTBETCTBME C 3a[aHHbIM anroputmoMm. lNpubop mmeeT aBa
JIOFMYECKNX YCTPOMCTBA, Ha BXO[ KaXA0ro U3 KOTOPbIX MOXET OblTb NOAAHO:

- MBo Tekyllee 3HaveHre GU3NYECKON BENMYMHBI,

- nMbOo COCTOAHNE pacxoaomepa,

- MMBO COCTOSIHME CYETYUKA BPEMEHM.

McTouHuk onpepensietcs B napameTtpe SEL1 n SEL2 coOTBETCTBEHHO:
- 3Ha4YeHne PU3NYECKON BENINYMHDI,

nyn
"2" - coCTOsIHME pacxogoomepa,
"3" - COCTOSIHME CYEeTYMKA BPEMEHU.
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3.1.9.1. Anropunt™m, no kotopomy JIY ynpaBnseT 3akpenieHHbIM 32 HUM BbIXOOHbLIM
YCTPOICTBOM, 3agaetca B napametpe SEt1 n SEt2, cooTBeTCcTBEHHO. BO3MOXHbI cnepyowime
BapWaHThbI:

"1" — BK/IIOYEHO MpW 3HaYeHusx MeHblle yctaskm U1 (U3)

"2" — BK/IOYEHO NPWU 3HA4YeHUsIX He MeHbLmnx yctaskm U1(U3)

"3" — BKJIOYEHO NpUY 3HAYEHMSIX paBHbix yctaekam U1 1 U2 (U3 1 U4), nnbo Haxoaswmmmncs
Mexay HUMU;

"4" — BbIKIIIOYEHO NPU 3HAaYeHUsIX paBHbix ycTaskam U1 U2 (U3 U4), nnbo Haxoasiwmmmncs
mexay yctaekammn U1 n U2 (U3 n U4);

"5" — npu goctmxeHnn yctaskm U1 (U3) BknovaeTca Ha Bpems t1(12);

"6*" — npw uncne kpatHom yctaske U1 (U3) BknloyaeTcs Ha 3agaHHoe Bpems 11(12);
"7*" — npw yncne kpatHoMm yctaeke U1 (U3) nameHsieT CoCTostHME Ha NPOTUBOMONOXHOE.

* — QNS CHeTYMKa BPEMEHU He MPeayCMOTPEHbI.

Kpome Toro, B napametpaxdir1 v dir2 3agaeTtcs HanpasneHne N3MeHeH st KOHTPOMPYEMOW
BEJIMYMHbBI, MPU KOTOPOM JTY JOMKHO NPOBEPATH BbINOSHEHME YCNOBUIA, 3a4aHHbIX B NapaMeTpax
SEL1 n SEL2:

"1" — NpPoBEpPATb TONbKO MPWU YBENNYEHNM TEKYLLErO 3HAYEHUS

"2" — NpoBEPSATb TONLKO MPU YMEHbLUIEHNN TEKYLLEro 3Ha4YeHust
"3" - npoBepsATL BCeraa.
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3.1.10. Tunbl BbIXOAHBIX YCTPOWCTB

BbixogHble yCTpOWCTBa ynpaBieHUsi, MOOKIIO-
YEeHHble K JIOTMYECKUM yCTpoKncTBaM, MOryT ObiTb
BbINOJIHEHbI B BUAE pPefie, TPAH3UCTOPHOM onTonapbl Uin
ontocumucTopa. OHM MCNOoNb3YyTCA NS ynpaBieHus
(BKNOYEHUNSA/BBIKNIOYEHNS) HarpysKkom nmbéo
HemnocpencTBeHHO, NnmMbo 4yepe3 6Gonee MoOLLHbIEe
ynpasnsiowme 9NeMeHTbl, Takue Kak nyckaTenu,
TBEPAOTESbHbIE Pene, TUPUCTOPLI UM CUMUCTOPLI. Bee

3

[

3
4

Puc. 16

BbIXOJHbIE YCTPONCTBA WMEIOT raslbBaHNYECKYIO Pa3Bsi3Ky OT CXeMbl npubopa.

3.1.10.1. TpaH3ucTOopHas onTonapa MNPUMMEHSIETCs, Kak NpaBwuio, Ana ynpasieHus
HU3KOBOJIbTHBIM pene (8o 50 B). Cxema nogknoyeHvs npmBeaeHa Ha puc. 16.

Bo nabexaHue Bbixoga M3 CTPOS TPaAH3UCTOpPa U3-3a OONbLIOr0 TOKa CaMOUHAYKLMM,
napasnnensHo 0OMOoTKe pene Heobxoaumo yctaHasnmeaTe anoa VD1 (tuna K4 103 unvaHanornyHeiii).

Puc. 17
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3.1.10.2. OnTOoCMMNCTOP BKJIKOHAETCS B

[}
a3 enb ynpaBAeHns MOLLHOIo CUMMMUCTOpPa 4epes
R2| |47..68 Om .
orpaHunymBamwmnn pesuctop R1 no cxewme,
npencraBfeHHon Ha puc. 17. BennunHa pesuc-
0,1x6308 TOpa onpeaensieT TOoK ynpasieHUs CUMUCTOpPA.



OnNTOCMMUCTOP MOXET Takxe ynpasnsiTb
napomn BCTPe4YHO-napasnfiesnbHO BKJIOYEHHbIX
TUPUCTOPOB (CM. puc. 18).

[ns npepoTtepalleHns npobos TMPUCTOPOB
AN CUMUCTOPOB M3-3a BbICOKOBOJILTHBIX CKa4KOB
HanpsXXeH1s B CETU K X BbIBOAAM PEKOMEHYETCH
nopkntoyatb Gunbtpyowyto RC uenouky.

Puc. 18

3.1.10.3. Brvopon «kaHan npubopa umeeT
noyonupylowunii BbIXod, — TPAH3MCTOPHY onTonapy Ans

yrnpaeneHus apyrumm nogobHbIMy npubopamun (Hanpumep, N T_»

TakUMM X€ CYeT4MKamu, Tarmepamu 1 T1.4.) (pmc. 19). - li | K Apyromy
3.1.11. Pexumbl paboTbl nHANKaLUNN & 14 |— npuoopy
3.1.11.1. BocbMumpaspsigHblin LMbpoBOM NHANKATOP L

NMOCTOSIHHO OTOOpPaxaeT rno BeIGOPY NONb30BaTENSs OAHO U3

cneayrwmx 3Ha4YeHun:

— COCTOSIHME CHETYMKA UMMYJIbCOB;

— COCTOSIHME pacxogomepa;

— COCTOSIHWE CHYETYMKA BPEMEHU;
3HayeHue UT;

3HayeHme U3.
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3.1.11.2. insa Bbi6opa NOCTOSIHHO BbIBOAMMOIO Ha MHONKATOP 3HAYEHUS CIYXUT napameTp
ind. Mpu HaxaTun 1 yaepxaHum kHomku [R] nnn [B| umeeTtcs BoamMoxHOCTL npocMaTtpuBaTh ABa
OPYrnx 3HaYeHus.

Ind MOCTOSIHHO OTOGpaXcaeMblii nepBbli TEHEBOW BTOPOW TEHeBOM
UCTOYHUK UCTOYHUK UCTOYHUK
1 CYETYMK MMMYNbLCOB pacxogomep CYETYMK BPEMEHM
2 pacxogomep CYETYNK BPEMEHU CYETYUK NMIMYIbCOB
3 CYETYUK BPEMEHN CYETYMK NMIMYJIbCOB pacxomomep
4 3HayveHve Ul - -
5 3HaveHve U3 - -

Mpumeyanne.

Mpwu 3HaveHusix napameTpa Ind =4 nnm Ind =5 kpaTKOBPEMEHHOE HaXXaTUe KHOMKW nossonseT

nepenTy K USMEHEHNIO 3HA4YEHNS BbIBOAVIMOW HAa MHAMKATOP yCcTaBku. [TOBTOPHOE HaxaTne KHOMKU

COXpaHsaeT HOBOe 3Ha4YeHune.

3.1.12. UnTtepdeiic cBa3n RS-485 npegHa3HayeH ois KOHTPONA nokasaHui npubopa Ha
komnbloTepe. Agpec npubopa 3apaetcs B napametpe Adr, a ero paspsioHOCTb B napameTpe
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ALEnN. MNMpu ALEn = 8_bit agpec BoCbMMpa3psaHbIi 1 €r0 3HA4YEHWE NEXUT B Npeaenax
ot 0 po 256. MNpu ALEn = 11_bit agpec oanHHaguaTMpaspsaHbIA U €ero 3Ha4YEeHUe NexuT B
npepenax ot 0 go 2047.

CkopocTb 06MeHa (M3 cTaHgapTHOW ceTKu) BbibMpaeTca B napametpe SPd n moxeTt
npuHMMaTb 3HadeHus ot 2400 go 57600 6uT/c.

dopmaT faHHbIX onpepenseTcs B napametpe For u MoxeT UMeTb BUA!

For Pa3mepHOCTb AaHHbIX, OMT | KOHTponb YeTHOCTU | Yucno cton-6mT
7b_nP_2S 7 HeT 2
7b_EP_1S 7 yer 1
7b_EP_2S 7 yer 2
7b_OP_1S 7 HeyeT 1
7b_OP_2S 7 HeyeT 2
8b_nP_1S 8 HeT 1
8b_nP_2S 8 HeT 2
8b_EP_1S 8 yer 1
8b_OP_1S 8 HeyeT 1
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3.2. YcTpoiicTBo npubopa -

Mpubop KOHCTPYKTUBHO BbIMOJIHEH B M8 CHETYMK MMNYNbCOB GIMEM
njaacTtMacCcoBOM Kopnyce, npefHa3Ha4YeHHOM Ans 8:'
WMUTOBOrO0 WM HACTEHHOro KPEenjaeHus. ICKu3bl Qx
KOpMycoB C rabapuUTHbIMW M YCTAHOBOYHbLIMUY pa3MmepamMm O k2
npueeneHsl B lNpunoxeHun A.

3.2.1. Bce anemeHTbl NprMbopa pa3MeLLEeHbl Ha ABYX
neyaTHolx nnatax. Ha ogHou nnate pacnonoxeHa
KnaBuaTypa ynpasnieHns nprubopom, LmdpoBoi MHANKATOP
n ceetoauonbl. Ha ppyron - 650K nutaHua un
NPUCOEANHNTENBHBIA KNEMHUK.

3.2.2. ina yctaHoBkm npubopa B LT B KOMIMIEKTE

NMOCTaBKM npunaratoTCa KpernexXHble 3N1IEMEHThI.

3.2.3. KneMMHUK Ang noacoeanHeHns BHELIHUX

cBsA3ei y NpUOOPOB LUMTOBOrO KPEMIEHUS HAaXoouTCs Ha Puc. 20
3agHen cTeHke. B npubopax HACTEHHOrO KpEenieHust OH
pacrnofioxXeH BHYTPU Npubopa, a B OTBEPCTUSX NMoaBoAa CHETINK MMIYICOB

BHELUHNX CBSA3€ YCTAHOB/EHbl PE3VMHOBbLIE YMIOTHUTENN.
3.2.4. Ha puc. 20 npuBefeH BHELLHNI B, NLLEBON
naHenu npubopa AJis KOpryCoOB HACTEHHOMO U LUUTOBOrO
(LLL1) kpenneHus, a Ha puc. 21 - wuTtosoro (LU2).
Ha nuueBor naHenn pacnofiOXEHbl 3JIEMEHThI - KoK

YNpaBneHns 1 NHOMKaUUN.
Puc. 21
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3.2.4.1.BocbmupaspsagHblii uMdpoBOA WHAMKATOP CAYXWUT ANa oTobpaxeHus
OTCHUTLIBAEMOrO 3HayYeHnst NMbo YHKUMOHANBHBIX NapameTpoB npubopa.

3.2.4.2. YeTblpe CBETOAMOAA KPACHOIO CBEYEHMS CUTHANM3UPYIOT O HAaNpaBieHM cHeTa n
COCTOSIHUWN BbIXOLHbIX YCTPOMCTB:

"+" - HanpaBneHue cyeTa - NPsSMOoE;

"-" - HanpaBfieHMe cyeTa - 0bpaTHOoE;

"K1" - BKJIIOYEHO MEPBOE BbIXOAHOE YCTPOWCTBO;

"K2" - BKJIIOYEHO BTOPOE BbLIXOAHOE YCTPOWCTBO.

3.2.4.3. KHonka npefHa3HavyeHa A1 BXo4a B PEXUM NpoCMOTpa U YCTaHOBKM paboumx
napamMeTpoB, Ans Nepexofa K yCTaHOBKe 3HayeHusi napameTtpa nocne ero Boibopa, a Takke ans

3anncu HOBOTO YCTAHOBJIEHHOIO 3HA4Y€HWS B SHEProOHE3aBMCUMYIO MamsATb U BbIXOAA B PEXUM
PABOTA.

3.4.2.4. Knonka [A| npepHazHayena:

- B pexume PABOTA - ona npocMoTpa 3HAYeHUs NMepBOro TEHEBOrO WUCTOYHMKA MpU ee
yOepxaHuu;

- B pexume NMPOrPAMMUNPOBAHUE - ons Bbibopa napameTtpa M3 cnucka, U3MeHeHUs
3HaKa 4ncna WM ero 3HavyeHus.

3.4.2.5. Knorika [»| npepHasnauena:

- B pexume PABOTA - ans npocMoTpa 3HadYeHust BTOPOro TEHEBOrO UCTOYHMKA Mpu ee
yaepxaHuu,

- B pexume NMPOrPAMMUMPOBAHMUE - ansa nepexona k napameTpy BbIMOJIHSAOLWEMY BO3BPAT
B "MeHio rpynn napameTpoB” unm pexmm PABOTA, nMbo K yCTaHOBKE MOJIOXEHUS 3ansaTor npu
33[aHNN 3HAYEHMS MHOXUTENS UK BbiIbopa paspsaa Npyv YyCTaHOBKE 3HaYeHus napameTpa.
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4. MEPbIBE3SONACHOCTHU

4.1. No cnocoby 3aWmnThl OT MOPaXEHUS INEKTPUYECKMM TOKOM NpUOOpP COOTBETCTBYET
knaccy 0 no FOCT 12.2.007.0-75.

4.2. B npubope ncnonb3yeTcsi ONacHOe A XWU3HU HanpskeHue. MNpu ycTpaHeHun
HENCNPaABHOCTEN M TEXHUYECKOM 06CTYy>XMBAHUM HEOOXOAMMO OTKIIOYNTL NMPUOOP N MOAKTIOYEHHbIE
K HEMY YCTPOWMCTBA OT CeTw.

4.3. He ponyckaeTtcsi nonagaHue Bnarv Ha BbIXOAHblE KOHTaKTbl KNEMMHMKA 1 BHYTPEHHNE
3neKTPo3anemMeHTbl Nnpubopa. 3anpeLLaeTcs UCnonb30BaHMe Npubopa B arpecCcuBHbIX Cpemdax c
copepxaHueM B atMmocdepe KUCOT, LWenoyen, macen n T. .

4.4. NopknoyeHne, PerynpoBka M TexHuyeckoe o6cnyxuBaHMe npubopa AO0JIXKHbI
MPON3BOANTLCS TONBbKO KBAaNUGUUMPOBAHHBIMU CReuManncTaMmmn, M3y4mBLLUMMU HAcTosALee
PYKOBOACTBO MO 3KCMyaTaumm.

4.5. MpuakcnnyaTaumm n TEXHNYECKOM 00CNy>X1BaHMM Heo6Xo0AMMO cobogaTh TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTaumm 31eKTPOYCTaHOBOK NOTPebuTenen» n «Mpasun oxpaHb
TpyZda npu aKChnyaTaumm 31eKTPOYCTAaHOBOK MOTpebuTenei».

BHMUMAHWME! B cBA3M C Hannymem Ha KNE€MMHUKE OMACHOrO AfA XM3HU HanpsKeHus
npubopbl, N3roTOBJIEHHbLIE B KOPMYCax LWMTOBOro kpennexHus (Moandvkaumm L1 n LW2), nomxHbl
YCTaHaBAMBATbCS B LLMTAX YNPABAEHUS, LOCTYMHbIX TONIbKO KBAIMOULMPOBAHHBIM CHELMANNCTaM.
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5. MOHTAXXNMPUBOPAHAOBBLEKTENNOAITOTOBKAKPABOTE

5.1. Ncnonb3ysa Bxoaswme B KOMMIEKT MOCTaBKM MOHTaXHblE€ 3N€MEHTbl KPenieHus,
YyCTaHOBUTb NpPUBOP Ha LITaTHOE MECTO M 3akpenuTb ero. FabapuTHble 1 NPUCOEAVNHUTENbHBbIE
pas3mepbl NPUOOPOB, BLIMOJIHEHHLIX B Pa3fiMYHbIX BapuaHTax KOPMyCcoB, MPUBELAEHbI B
MpunoxeHnn A. CxeMbl NogknoyeHns npueegeHsl B MNpunoxeHun b.

5.2. MpoaoXnTb INHUK CBSA3N, NPeAHa3HAYEHHbIE 15 yNPaBASioLWnX CUTHAN0B, COeANHEHNS
npubopa C CeTbio NUTaAHUSE N UCMOJIHUTENbHBIMU MexaHu3Mamu. MNpu BbINOAHEHUM MOHTaXHbIX
paboT HEOOXOAMMO MPUMEHSTb TONbKO CTaHOAPTHbIN WHCTPYMEHT.

5.3. MNpun MOHTaxe BHELIHUX CBA3e HEOOXOAMMO 06ecneynTb UX HaAEXHbIA KOHTaKT C
KJIEMMHUKOM Nprbopa, A1 4ero PEKOMEHAYETCS TLWATENbHO 3a4MCTUTb U 0ONYANTb X KOHLbI. B
KOpMycax HAaCTEHHOMO KPenIeHUsi KOHMYECKME YaCTU YIIIIOTHSIOLLMX BTYNIOK CPe3aThb Takum 06pas3om,
yTOObI BTYSIKA MIOTHO NpUierana K noBepxHocTn kabensi. CeveHre Xun He L0JIXKHO NpeBbIaTte 1 Mm2,

I'Ipumeqauue: 1.KabenbHble BBOAbI npmﬁopa paccynTaHbl HANoOAKNO4YeHne kabeneiic Hapy>XHbIM gnameT-
pom 6...12 Mm.

2. ,D,J'Iﬂ YMEHbLUEHNA TPpEHNA Mexay pe3VIHOBOI7| NMOBEPXHOCTbLIO BTYJIKN U kabensa pekomMmeHayeTcd npnme-
HATb TaNbK, Kpaxman nT.a.

MNMoacoeavHeHre NPoBOAOB BO BCEX BapuiaHTax KOPMyCOB OCYLLECTBASETCS MOA BUHT. [ng
[0CTyrna K KIIEMMHUKY B TPUO0PE HACTEHHOMO KPEMJIEHUSt HEOOXOAMMO CHSTb C HEMO BEPXHIOKD KPbILLIKY.

5.4. 3anpelaetcs 06beanHATbL BbiBOA, 14 (06LwLmit) npubopa ¢ 3a3emneHnem 060pyaoBaHus.
He ponyckaeTcsi npoknagka NUHUIA yNpaBAslOWMX CUrHANOB B OOAHOM XryTe C CUIOBbIMU
npoBoAaMmu, CO34aI0LMMN BbICOKOYACTOTHbIE WM UMMYJIbCHbIE MOMEXM.

5.6. MNocne nopknoYeHnss BCeX HEOOXOAMMBIX CBSi3el nmoaaTtb Ha npubop nutaHve. Ha
undpoBoM mHavkaTtope otobpasutcs "0".

5.7. PykoBOACTBYSICb MOPSIAKOM YCTaHOBKM MapameTpoB (CM. pasa. n.6.1), 3apante umx
3Ha4yeHus.
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6. PEXKMMbI PABOTbINMPUBOPA
Mpw akcnnyataunmn npnbopa ero pyHKLMOHNPOBAHME OCYLLECTBASIETCH B OOHOM U3 PEXUMOB:
PABOTA wunn MPOrPAMMWPOBAHMUE.

6.1. NMporpammupoBaHue

6.1.1. Pexum NMPOrPAMMUPOBAHWME npegHa3HavyeH OA8 U3MEHEHUS U 3annucu B
3HEProHe3aBuCHMYI0 NamsaTb npubopa Tpebyembix Npu aKcrayatauun paboyunx napameTpos.

3afaHHble 3HAYEHUSI COXPAHSIIOTCS MPU BbIKIIOYEHUM NMUTAHUS B SHEProHe3aBUCUMOM
namsTi npubopa.

6.1.2. MporpammMmupyemble napameTpbl pasfesneHbl Ha rpynnbl B COOTBETCTBUN C UX
Ha3HadyeHveM. lepeyeHb NapaMeTpoB 1 UX ONMCcaHue npusedeHsbl B MNpunoxeHun B.

6.1.3. B kaxaon rpynne napameTpoB umetotcs napametpol SEc 1 out.

MapameTp Sec npepHasHayeH AN YCTAHOBKM 3alUTbl OT HECAHKLMOHMPOBAHHOIO
M3MEeHeHWs 3HavyeHur napameTpos. MNpu SEc=1 Bxoa B pexvm [MPOrPAMMNPOBAHUE BOo3MOXEH
TONbKO Yepes3 COOTBETCTBYIOLLMI AaHHOW rpynne KoA. Mpy Habope owmnboYHOro Koaa BO3MOXEH
NNWb NPOCMOTP paHee YCTaHOBMNEHHbIX 3HavyeHui. MNpun SEc=0 paspelwaeTcs n3aMeHeHne
napameTpoB 6e3 Habopa koaa.

HocTtyn k napameTpy SEC HeE3aBMCMMO OT €ro 3Ha4eHUss BO3MOXEH TOMIbKO MNPU BXOAE B
rpynny 4yepes Ko,

MapameTp out cnyxnT Ans BbIixoga u3 rpynrbl B MEHIO BEPXHETO YPOBHS. BbiGOp HYXHOro

napamMeTpa BHYTPW TPynmnbl OCYLW,ECTBASETCA KHOMKOW , nepexop K napamMetpy out

OCYLECTBASETCS KHOMKOM [
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BbiBOgHa MHONKATOP TEeKyLLEero 3Ha4eHusa Bbl6paHHOFO napameTpanpon3BognTCa HaxaTtnem

KHOMKN .

6.1.4. MeHI0O BepXHEero ypoBHSl COAEPXMUT CAMCOK Ha3BaHWIM rpynn napameTpoB:
"GrouP_A", "GrouP_b", "GrouP_C", "GrouP_d", "GrouP_E" ,
a TakkKe Ha3BaHWS onepauuii:

- cbpoca cuetumka umnynscos ¢_rES u
- 06HyneHus cyetymka BpemeHn t_rES.
6.1.5. 1na Bxoaa B MEHIO BEPXHEr0 YPOBHSA n3 pexvma PABOTA HaxmuTe v yaepxmBante

KHOMKy [mwor] 0 NOsiBNEHMS HA LMPPOBOM MHAuKaTope ¢_rES (puc. 22).
Monb3ysick KHOMKOW [A], BEIBEpUTE HA3BAHME HYXHOV rPYMMbI NAPaMETPOB, UM ONePaLVIK.

MapameTp out cnyxuT Ons BbixoAa M3 MeHio o6paTHO B pexum PABOTA. Haxatne KHOMKW
Nno3BONSIET NEPENTN K napameTpy out 13 nob6O TOUKM MEHIO.

Haxmnte KHOMKy . Ecnun 6bin BoiBGpaH out, npubop BepHeTcs B pexum PABOTA. B

NMPOTMBHOM Clly4yae Ha LUMdPOBOM MHAMKATOPE MOSIBATCS MpurialleHne Habpatb kop, AocTyna
"PIn_0000".

YcTaHoBUTE, eCnn TPeBYeTCs, COOTBETCTBYIOLLMIA KOO, U HAXXMUTE KHOMKY . MpwycTaHoBKe

KoZa BbIGOP pa3psiaa BhINOMHAETCS KHOMKOW , a YyCTaHOBKa ero 3HayeHnst KHOMKOoM .
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6.1.6.'pynna "GrouP_A" (puc. 23) copepXuT yCTaBkun
nornyeckux yctponcts U1, U2(t1), U3 nU4(t2). NonoxeHne

Boixon B necatTnyHom Touykm B napametpax U1, U2, U3 n U4
MEHIO rpynn onpenensieTca eé noJsioxeHvem B napametpe F.
r YcTaHOBUTE HyXHOe 3HadeHne napameTtpos U1, U2,

U3 n u4.

[na atoro:

- KHOMKO YyCTaHOBUTE 3HAK yCcTaBku (mpu
MONMOXUTENIbHOM 3Ha4YeHuu paspsg noraweH, npu
oTpULATENBHOM - MUraeTt 3Hak "-");

- 3aTEM KHOMKOW BblIbepUTE paspsig, B KOTOPOM
OyneT BbINOMHATLCS YCTaHOBKA 3HavyeHus; (BbiOpaHHbIln
paspag npy 3TOM MUraerT).

- KHonKkoii [A] ycTaHoBUTE ero 3HaueHve;

YcraHoBka 3HaYeHus
A

- HaXMunUTe Ha KHOMKY Ana Bo3Bpata B MEHIO

rpynnbi.

Ecnn Nny Bmecto U2 un U4 uncnonb3yioT
napameTpbl t1 n t2, yctaHoBuTe ux 3HayeHus B
ananasoHe ot 1 go 99 cex.

YctaBku
Puc. 23
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[na atoro:
- KHOMKOM BbIGEpVITE Pa3psi, A1 YCTAHOBKY;
- kHonkoii [A] ycTaHOBUTE ero 3HaueHve;

- HOXMUTE Ha KHOMKY [OJ1s1 BO3BpaTa B MEHIO
rpynnol.

6.1.7. 'pynna "GrouP_b" (puc. 24) conepxut
napameTpbl FinL, FinH, 3apaowme rpaHmubl cyeta m
3HayeHue Strt 3arpyxaemoe B CHETYMK UMMYJSIbCOB
npu [OCTUXEHUN aTuxX rpaHuy. [onoxeHwune
[EeCATUYHONM TOYKM B 9TUX MapamMeTpax onpeaensercs
eé nonoxeHnem B napameTtpe F. YcTaHOoBUTE HyXHOE
3HayeHune napameTpos FinL FinH n Strt .

[ns atoro:

- KHOMKOA yCTaHOBMWTE 3HAK NapameTpa (npwu

MONOXUTENBHOM 3HAYEHUM pa3psn NorawieH, npu
oTpuLaTENbLHOM MUraeT 3Hak "-");

- KHOTMKOM BbIGEpUTE pPaspsg B KOTOPOM
6yAeT BbINONHATLCS YCTAHOBKA 3HAYEHWS;
- KHonKoii [A] ycTaHoBUTE ero 3HaueHve;
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YcTaHoBKa 3Ha4eHus!
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MapameTpbl
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- HOXXMUTE Ha KHOMKY A9 BO3BpaTa B MEHIO rpynnbl.

Mpwn ycTtaHoBke napameTpa Strt kHonka CINYXUWT He TONbKO Ansi Beibopa paspsiaa, Ho u
ANns  ycTaHoBKWM 3HaveHus oFF.

6.1.8. 'pynna "GrouP_C" (puc.25) comepxuT napameTtpsl, inP n te, onpegensiowme
pexunm paboTbl BXOAHOrO KOMMYyTaTopa koadduumeHTbl npegaenvtens P u ymHoxutens F, Bpems
namepenus ti u HavanbHoe cmelleHne di gns pacxogomMepa, a Takke Pexnmbl paboTbl cyeTYMKa
BpemeHn Ftt, nHankaumm ind n cbpoca cuyeTynka UMMNYNbLCOB MPU NMoAaye NUTAHUS Ha
npuobop init.

O6wpe
napameTpbl

E K KK
=& % /
o Q YcTaHoBKa 3Ha4YeHns
X I
i}
oS

Puc. 25
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YctaHoBuTe 3HavyeHme koadbduumeHta npepnenutens P.
[na atoro:

- KHOMKOA BbIGEPUTE Pa3ps B KOTOPOM GyAET BbIMOMHATLCS YCTAaHOBKA
3HAYEHNs;

- kHonKoit [A| ycTaHoBUTE ero 3HaueHue;

- HaXMWTE Ha KHOMKY [wr] 415 BO3BPATA B MEHIO Fpymbl.

YcTaHoBuTe 3HayveHne koadobuumeHta ymHoxutens F.
[na atoro:

- KHOMKOW YCTaHOBMTE MOJIOXKEHNE 3aNSTON U HAXKMUTE Ha KHOMKY Ona nepexoga K
nopaspsiaHOi YCTAHOBKE 3HAYEHNS;

- KHOMKOW BbIGEepUTE Paspss B KOTOPOM OYAET BLINOMHATLCS YCTAHOBKA
3HaYeHus:;

- KHOMKOWA YCTaHOBUTE 3HAYEHVE B Paspsiae;

- HAXXMUTE Ha KHOMKY ANa BO3BpaTa B MEHIO rpynnbl.

YCTaHOBUTE 3HA4YeHME BpPEMEHU n3mepeHus pacxoga - ti.
[na atoro:

- KHOMKOM BbIGBpI/ITe pas3pan B KOTOPOM 6y,u,eT BbINOJIHATLCA YCTAHOBKa 3HAYEHUA,

- kHonKoit [A| ycTaHoBUTE ero 3HadeHue;
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- HXXMWUTE Ha KHOMKY L1151 BO3BpAaTa B MEHIO rpynnbl.

YcTaHOBUTE 3HAYEHME HayvanbHOro CMeLLeHus ana pacxogomepa di:

- KHOMKOM YCTaHOBUTE 3HAK CMeELLEHUS (NPY MONOXUTENbHOM 3HAYEHUN Pa3psg
norawieH, Npy oTPUUATENbHOM MUraeT 3Hak "-");

- KHOMKOW BblbepuTe paspss, B KOTOPOM OyAeT BbIMOMHATLCSA YCTAHOBKA 3HAYEHUS;

- KHOMKOM YCTaHOBUTE €ro 3Ha4YeHnE;

- HAOXXMUTE Ha KHOMKY ANa BO3BpaTa B MEHIO rpynnbl.

YctaHoBuTe 3HavyeHus napameTpos inP, ind n Ftt, Init.
[na atoro:

- KHONKOM YCTaHOBUTE HY>XXHOE 3Ha4YeHune;

- HQXXMUTE Ha KHOMKY 051 BO3BpaTa B MEHIO rpynnbl.

6.1.9. 'pynna "GrouP_d" (puc. 26) copepxuTt napametpbol SEL1 1 SEL2, 3agaiowimx
BXOJHYIO BENIMHYNHY COOTBETCTBEHHO Ans JIY1 u JIY2, napameTpol SEt1 n SEt2,onpeaensiowme
noruky nx pabotel 1 napameTpsl dirl, dir2, onpepensioLime HanpaBneHWe cyeTa Npu KOTOPOM
LOJIXHbI CpaboTbiBaTb BbIXOAHbIE YCTPOMCTBA.

YctaHoBUTE 3HauveHuesn napameTpos SEL1, dir1, SEt1, SEL2, dir2 n SEt2.

[ns aToro:

- KHONKOM YCTaHOBUTE HY>XXHOE 3Ha4YeHue;

- HAOXXMUTE Ha KHOMKY ANa BO3BpaTa B MEHIO rpynnbl.
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6.1.10. M'pynna "GrouP_E" (puc. 27) npegHasHadveHa ans 3aaHus agpeca npubopa B CeETH

Adr, ero paspsgHoctu ALEn, ckopoctn o6meHa SPd 1 dpopmata noceinku For npy Hanvumm B

npubope uHtepdeiica ceasn RS-485.
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YctaHoBuTe 3HayeHne napametpa Alen.

[nsa aToro:

o Bbixon, B
- KHOTKOM YCTaHOBUTE HYXHOE 3HAYEHUE; MEHIO Fpynn
- HOXXMUTE Ha KHOMKY [0J15 BO3BpATa B MEHIO Ipynnbl. [reen |
YcTtaHoBUTE 3Ha4YeHMe napametpa Adr. .‘_’,_ SEC "
[nsa aToro:

- KHOMKOM BbIGepuTe paspsi, B KOTOPOM ByaeT
BbIMOJHSATLCS YCTAHOBKA 3HAYEHUSI;

- KHOTMKOW [R] ycTaHOBUTE ero 3HaueHue;

- HaXMWTe Ha KHOMKY [wr] ansi BO3BpaTa B MEHIO rpynMbi.

YctaHoBUTE 3HayveHue napametpa SPd.
[nsa aToro:

- KHOMKOWM YCTaHOBUTE HY>XXHOE 3Ha4YeHune;

- HOKMUTE Ha KHOMKY ANg BO3BpaTa B MEHIO rpynnbl.

YctaHoBuTe 3HadeHue napameTpa For.
[nsa atoro: MapameTpbl
obmeHa

Puc. 27

- KHOMKOM BbIOepuTe HyXHbI popmar;

- HOKMUTE Ha KHOMKY ANa BO3BpaTa B MEHIO rpynnbl.
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6.1.11. 'pynna c_rES (pwuc. 28) npegHasHa-
YyeHa OJia YCTaHOBKM B UCXOOHOE COCTOdAHME

CYETUMKA UMMNY/LCOB (NpegdenuTens npu atom BbIXOn, B lEI._
obHynaeTcsa). MEHIO rpynn

Mpwn BxOAE B rpynny noABASieTCA napameTp .

rESEt. [Ins yCTaHOBKM CYETYMKA B MCXOAHOE VeTaHoBKa o_d_ .
|

COCTOSIHME HYXHO HaXaTb Ha KHOTMKY . 3HaYeHUs .'—*' L SEC

BbinonHeHne npouecca CONpoBOXAAeTCsH .
nocrnenoBaTeNbHOM 3acBETKOW TOYEeK Ha .
UHAMKaTope. C6poc rESEt

Ecnn ycTtaHoBneHa 3awmta ot
HEeCaHKLWOHMPOBaHHOro cbpoca ( napameTp
SEc=1), 10 pocTtyn k napametpy rESEt C6poc cHeTumKa
paspeliaetcsa Tonbko nocne Habopa kopa. B MMMYJIbCOB

NMPOTUBHOM CJlly4ae Ha uHOMKaTope MosBUTCS
napameTp out, KOTOpbIA 6yaeT eANHCTBEHHbIM B
rpynne.

Puc. 28
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6.1.12. TIpynna "t_rES" (puc. 29)
npenHasHavyeHa nana oOHyneHWs cuyeTyuka
BPEMEHW, HanNpuMMep B Ciy4ae MCMoJib30BaHUSA
npubopa B KaYeCTBE CYETYMKA HAPaOOTKM.

Mpw BxOo4e B rpynny NosiBAsieTCa napameTp
CLEAr. [1ns oGHyNEeHUsI CHETYMKA HYXHO HaxaTb

Ha «kHonky [wr]. BeinonHeHwe npouecca
COMPOBOXAAETCA NOCNenoBaTeNlbHOM 3aCBETKOMN
TOYEeK Ha nHamukKartope.

Ecnn ycTtaHoBneHa 3awmTta oOT
HEeCaHKUMOHMpPOBaHHOro cbpoca (napameTp
SEc=1), 710 poctyn k napameTpy CLEAr
paspeluaeTcs TOJIbKO nocne Habopa kopa. B
NMPOTUBHOM Cny4ae Ha UHAUKaATope MNOoABUTCHA
napameTp out, KOTOpbIA OyAeT €AUHCTBEHHBLIM B
rpynne.

6.2. Pexxum PABOTA

Bbixon, B
MEHIO rpynn

YcTaHoBKa

3Ha4YeHns . L-%EC_:

O6HyneHne

i

=

ol
M

M

s

CLEA

=

OBHyneHne cyeTuMKa
BpemMeHu

Puc. 29

B pexunme PABOTA npubop no pesdynbTatamM BXOAHbIX BO3AENCTBUIN MHOULMPYET
M3MEPSEMYIO BEIMYNHY U BbIOAET CUrHabl B COOTBETCTBMM C aifOPUTMOM, ONpPeAeneHHbIM npu

nporpaMMmnpoBaHnun.
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7. TEXHUHECKOE OBCJ1Y)KUBAHUE

TexHunyeckoe obcnyxunBaHve npubopa NPOU3BOAMTCA HE pexe OAHOro pasa B WecTb
MECSILLEB 1 COCTOUT U3 KOHTPONSA KpenieHns npubopa, KOHTPONS SNeKTPUYECKUX CoeauHeHuin, a
Takxke yaaneHust Nbliv 1 rpsas3n ¢ KnemmHvka npuéopa.

8. MAPKMPOBKA

8.1.Ha npmnbop HaHocUTCS:

- ycrioBHOe 0603HaveHune Tuna u moamdukaumm npubopa;
- TOBapHbI 3HaK MPeanpusaTUs N3roTOBUTENS;

- 3aBOJCKOM HOMEP;

- rof, N3roTOBJIEHUS.

9. YMAKOBKA

9.1. YnakoBka npubopa npoussogutcs no NOCT 9181-74 B noTpebutenbckyo Tapy,
BbIMNONIHEHHYIO 13 ro®PUPOBAHHOIO KapTOHa.
9.2. YnakoBka n3genuii npu nepecoinke no4vto no FOCT 9181-74.
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10. XPAHEHUE

10.1. MpurbBOpP XPaHUTb B 3aKPbITbIX OTAMIMBAEMbIX MOMELLEHNAX B KAPTOHHbIX KOPOOKax npu
crnenyoLwmx ycnoBusx:
— Temnepartypa okpyxatoiiero so3ayxa 0...+60 °C.
— OTHOCUTeNbHas BNaxHOCTb Bo3ayxa He 6onee 95% npwu Temneparype 35 °C.
Bo3ayx B NOMeLLEHNM He OOMXEH COAEPXaTb MblIM, NMapoB KUCMOT U LLEoYen, a Takxke
ra3oB, Bbl3bIBAIOLUX KOPPO3MIO.

11. TPAHCNOPTUPOBAHUE
11.1. MNpnbop B ynakoBke TpaHCNopTMpOBaTb npu TemnepaTtype ot —25 °C go +55 °C un
OTHOCUTENBbHOW BNaXHOCTU BO3ayxa He 6onee 95% npu Temnepatype 35 °C.
11.2. TpaHCnoOpTUPOBaHME AOMyckaeTcs BCEMU BUAAMMU 3aKPbITOrO TpaHCcrnopTa.
11.3. TpaHcnopTUpoBaHWe aBMATPaHCMOPTOM [AOJIXXKHO MPOU3BOAMTLCS B OTanInBaeMbix
repMeTU3NPOBaHHBbIX OTCEKax.
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<130

MpunoxeHne A

FABAPUTHBIMYEPTEX

Yronok

KPOHLUTEIH

64+0,16

28,5

. Paboyee nonoxeHne — noboe
. BTynkn noppesaTb B COOTBETCTBUN C ANaMETPOM BBOAHOIO kabens

Puc. A.1. Kopnyc HacTteHHOro kpenieHus tuna H

45



MpoponxeHne npunox. A

bukcaTopbl MUEBAst NaHesb WuTa

Puc. A.2. Kopnyc wurtoBoro kpennewma tuna L1
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MpoponxeHue npunoxenns A

ukcaTopbl NNLEBAs NaHeNb WnTa

Puc. A.3. Kopnyc wurtoBoro kpennenus tuna L2
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Mpunoxexnue b

| |

cus nutaHne | 1 cus mataHne | 1 —o

CceTb CeTb

nuTaHue 2——o nuTaHue 2 —o
— K1 |3 @—‘— ki1 |3
‘/_— K1.2 4 K1.2 4
K1.3 5 K1.3 5
— K21 |6 @—‘— K21 |6
‘/_— K2.2 7 K2.2 7
K2.3 8 K2.3 8
K2pmon |9 K2 non 9
Bxon 3 10 Bxon 3 10
= BX0f, 2 11 = BXOA, 2 11
Unr.n |12 g |12
Bxoq, 1 13 Bxog 1 13
06wt 14 06Lwii 14
RS-485A |15 RS-485A |15
RS-485B |16 RS-485B |16
T T

Puc. B.1. NoaknioueHne npuéopa CU8 Puc. B.2. NoaknioyeHne npmuéopa CU8
C peneiiHbiM BbIXOAOM C ONMTOCMMUCTOPHbLIM BbIXOA0M
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MpoaonxeHue npunoxexHus b

cus nuTaHme

nnutaHue
=R

@ K1.2
G=0)]

CeTb

K1.3
U k2
K2.2
K2.3
K2 pon
Bxog 3 10
BXxof 2
+Unr. 4 12
Bxoq 1 13
06Lwii 14
RS-485A |15
RS-485B |16

Ol|INojo|s || — -

il

—_

Puc. B.3. MNMogknioyeHne npudopa CU8
C ONTOTPAH3UCTOPHbLIM BbIXOA0M
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Mpunoxexnue B
MporpamMmmMmupyemsie napameTpbl

MapameTp JlOnyCTUMBIE 3HAYEHUS: 3aBopckas 3HayeHus

0603. HassaHue Y yCTaHOBKa | nosib3oBaTens
OOwune napameTpbl (UMEIOTCH B KaXA0W rpynne)
out Bbixog, U3 rpynnbl napaMmeTpoB kHonka MPOr.

B I/TABHOE MEHIO B peXMMe [komanaal -

nporpaMmMmpoBaHus
SEc B0O3MOXHOCTb M3MEHEHUs 0

napamMmeTpoB 0 v 1
rESEt | Cobpoc cyeTymka MMMynLCOB kHonka MPOr. -

[komaHAaa]

CLEAr| Cbpoc cuyeTdnka BpeMeHMU -
Group_A. YcraBku J1Y
U1 MepBas yctaska J1Y1 —9999999...9999999 0
u2 BTopas ycTtaska J1Y1 —-9999999...9999999 -
u3 MNepsas yctaeka J1¥2 —-9999999...9999999 0
U4 BTopas yctaska J1Y2 —-9999999...9999999 -

*pada "3HaveHns nonb3oBaTeNsa” 3anoNHAETCS NPY NPOrpaMMmnpoBaHn Nnprubopa
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MpoponxeHue npunoxeHuns B

1 2 3 4 5
t1 Bpemsi BKIOYEHHOrO COCTOSIHUS 1...99¢
NepBOro BbIXOAHOMO YCTPOMCTBA B
12 Bpemsi BKIOYEHHOrO COCTOSIHUS 1...99¢
BTOPOro BbIXOAHOMO YCTPOMCTBA -
Group_b. MNapameTpbl 3arpy3km cyeT4nka UMMyJibLCOB
Strt HavanbHoe 3HayeHune —9999999...9999999
CcYeTYMKa UMMYNbCOB 0
FinL HwxHsa rpaHvua cyeta, npun
KOTOPOM MPOUCXOAUT nepesa- -9999999...Strt-1 -10
rpy3ka cyeTynka UMMynbLCOB
FinH | BepxHsaa rpaHnua cyeta, npm
KOTOPOI MPOUCXOAMT nepesa- Strt+1...9999999 10
rpyska cyeTyMka MMMyJSibCOB
Group_C. NMapameTpbl 3arpy3ku cH4eT4Mka UMIMyJibCOB
P HOenutens (KO3pOULNEHT, 1...9999 1
HeobxoauMbIn anst paboTbl
npepoenntens)
F MHoxuTenb (koadppuumeHT, 0.0000001...9999999 1
HeobxoauMbIn anst paboTbl
YMHOXUTENS)
ti Bpemsi namepenua pacxoga 1...99¢c 0,75
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MpoponxeHue npunoxeHusa B

1 2 3 4 5

di CwmelleHre nokasaHui 0.0000001...9999999 0
pacxogomepa

inp Ha3HauyeHuve BxomoB npubopa 1..6 4

tc MocTosiHHas BpemeHu 0.1...999.9mc 200
BXOAHOro dunbTpa ’

ind BbiBOAUMBI Ha MHOMKATOP 1..5 1
napameTp

Ftt dopmar BpemMeHn BbIBOAUMOIO 0 vmm 1 1
Ha MHAMKaTopP

init lMepesarpyska cyeTymka 0 - HeT
MIMMNYfIbCOB 3HAYEHNEM 0
napametpa Strt npu 1-ecTb

BKJ/IIOYEHUN NUTAHUA np|/|6opa

Group_d. MapameTpbl paGoTbl JIOrMYECKUX YCTPOMCTB

SEL1 |BxopgHas BenununHa gnsa J1y1 1...3 1

dirt HanpasneHue cyeta, 1...3
npu kotopom paboTtaet JIY1
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MpoponxeHue npunoxenus B

1 2 3 4 5
SEt1 | Anroputm ynpaBneHusi nepBbiM
BbIXOAHbLIM YCTPOWCTBOM
SEL2 | BxopHas BenuunHa ans J1¥2 1..3 1
dir2 HanpasneHue cyeta, npu 1.3 5
KOTOpOM paboTaeT J1Y2
SEt2 | Anroputm YNIPaBeHNs BTOPbIM 1.7 1
BbIXOAHbIM YCTPOWCTBOM
Group_E. MapameTpbl gnga cesa3u npuéopa ¢ 3BM
AlLen | dnuHa appeca npubopa 8_bit unn 11_bit 8_bit
Adr Apnpec npubopa B cetu 0...256 nnmn 0...2048 0
Spd | CkopocTb obmMeHa 2400...57600 6uT/C 9600
For dopmaT gaHHbIX cm.n. 3.1.12 7b_nP_2S
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JINCT PETUCTPALUUN UBMEHEHUN

Ne nameHe- Homepa nuctos (cTp.) Bcero nuctos Data Mognuncek
HUA V3MeH. | 3ameHeH. HOBLIX | @HHYMP. (cTp.) BHECeHua
1 2 3 4 5 6 7 8
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