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3APFAHO-NOA3APIAHOE YCTPOMCTBO
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PyKOBOACTBO MO 3KCNAYyaATALUU

MbI NOCTOSIHHO PAGOTAEM HAA YAYHLUEHUEM NPOAYKLUU, PA3BUBAS BOSMOXHOCTU YCTPOMNCTB.
UcnoAb3yTe TOAbBKO MOCAEAHUI BbINYCK PYKOBOACTBA MO 3KCMAAYATALMM, NOCTABASIEMOroO
COBMECTHO C YCTPOUCTBOM UAU ONYBAMKOBAHHOIO Ha ochuuMaAbHOM cauTe hitp://i-mt.net.

YBAXAEMbI/A KAUEHT! Mpocum Bac HaNpaBAATb CBOM MOXEAQHMSA, 3AMEYAHMUSA, MPEAAOXKEHMS
M OT3bIBbl O HALLUEW NPOAYKLIMM HA AAPEC IAEKTPOHHOM No4Tbl 01@i-mt.net.
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MpocCTa 1 TMOKOCTb HACTPOMKKM C MOMOLLLBIO 1O KIWI
KIWI - camas yaobHasg nporpamma aas Hactpowkn 3M1Y B otpacau!

PurkcaUmd COObITUI B XXYPOHAADI

- CUCTEMHbBIM XXYPHAA
- XypHaA cobbithm
- XYPHOA M3MEHEHUS YCTABOK

OCUUMAAOTPATOMPOBAHME TOKOB U
HAMNPMKEHMIM, MOAOXKEHMM KOMMYTALLMOHHbIX
ANMAPATOB LLUKAJOA U BbIXOAHBIX pPeAe

MOBUABHOE MPUAOKEHUE AAF MOHUTOPUHIQ
M YAODOHOro cepsmca

NHTerpaumsa 8 ACY C NOMOLLLbIO
mHTEpPdoemnca RS-485 no npoTtokoAy Modbus

MHTErpaums B CUCTEMY LLEHTPAABHOM
CUTHOAM3ALMM OOBbEKTA

OTKPHITH APXVB




MouwHoCTb 2.7 KBT
BbixoaAHOM TOK 12.5 A
KMNA 93,5%

LAUREL He Tepnut Komnpommccos — 100% COOTBETCTBME
3A9BAEHHBIM XOPOKTEPUCTUKAM B AAMTEABHbBIX PEXMMAX
PABOThI

Mpou3BOAUTEAbLHBIN KOHTPOAAEP

«OAMH 30 BCEX M BCE 30 OAHOIO) - CUCTEMA He TpebyerT
YCTAHOBKM LLEHTPAABHOTO KOHTPOAAEPA YMNPABAEHUS 1 €0
pe3epsmnpoBaHMa. Kaxxabit LAUREL MOXeET ynpaBALThL TRynnom
3I1Y B MOpaAKE ABTOMATUYECKM HA3HAYEHHOTO NPUopPUTETA

COOop MHAOOPMALMKM O COCTOFHUMU ABTOMATUHECKMX
BbIKAIOYATEAEN U MPEAOXPAHUTEAEMN.
AOMOAHUTEABHbIE KOHTPOAAEPBI OOAbLLIE HE HY>XKHbI

3ALLMTA OT MEPEHAMNMPIKEHUM M NEPETPEBA.

Temneparypa NOAYNPOBOAHMKOBbIX DAEMEHTOB B NpoLLecce
PABOTHI HOXOAMTCS B ONTUMMOAABHOM AMAMA30HE

M HE NPEBbILLAET 95 °C B CAMBIX XXECTKMX YCAOBUAX DKCMAYATALMM,
MO3TOMY CMCTEMA HeybumBaemal

becnpoBOAHOM KOHAA CBf3U C BALLMM CMAPTCOOHOM

NHTerpaums B ACY € MOMOLLLBIO MHTEPTDEMCA
RS-485 no npotokoAy Modbus



MeXXaAy YCTPOMCTBOMMU

o
Llnopposaga wmHa
® ® .
.° " HEPB OBMeHa MHgoOpPMaALMEN
o

NocTpoeHne cuctTemnl
C MAOKCHUMOABHbIM BbIXOAHBIM TOKOM AO 125A

Lindpoposas wimHa HEPB no3soager
OPraHM30BATbL MAPAAAEABHYIO PAOOTY LAUREL
A padorty LAUREL B 2-x rpynnax

PaBHomepHas 3arpyska NonepemeHHas -
3MnY B rpynne pa6oTa rpynn 3MY

bAaaroaaps umdpposort LwnHe HEPB aKCNAYyATALLMOHHBIN
pecypc Bcex LAUREL B cucteme mncrnoabsyetcd
MAOKCUMAABHO 20 OEKTUBHO

«OAMH 30 BCEX U BCE 3d OAHOro» — CUCTEMA He TpebyeT YCTAHOBKU
LLEHTPAABHOTO KOHTPOAAEPA YMPABAEHMA U €70 PE3ZEPBUPOBAHMUS
Kaxxkabit LAUREL moXXeT ynpaBadgTh rpynnom 3y

CneuuanbHble PeXuMbl AONOAHUTEABHbIE BO3SMOXHOCTH

— BbipaBHMBAIOLLIMM 3APIA — CHHXPOHU3ALMG BDEMEHU MEXKAY
— KoHTpoAb emkocTn Ab YCTPOMCTBAMM
— KOHTpPOAb LLEeAOCTHOCTHM Lienu Ab — Pe3epBupoBaHmMeE 1 HEMpEPbIBHAS

ANATHOCTMKA KAHAAOB CBA3UA
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[Mpocmoe kpenAeHue
HQ QKKYMYASSIMOP [Mpocmol MOHMAX

6e3 BbiBOga AB

u3 pabomeol

N3mepeHue
memMnepamypbl
B NOMew,eHuUuU

N3mepeHue
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BHYMpPu wkada

CoBpeMeHHoe u ygobHoe MO
C PQCWUPEHHbIMU
byHKUUSIMU

MOHUMOPUH2Q

NMHmMepHem Bew,eU
HQ NOQCMAHUUU
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1 BBEAEHWME

Hacroslee pPyKOBOACTBO MO 3KCMAYATALMKM MPEAHA3ZHAYEHO AAS O3HOKOMAEHMS C BO3MOXKHOCTIMM,
TEXHUYECKMMM  XAPAKTEPUCTUKAMM, KOHCTPYKUMEM, MPUHLMNAMMU PABOTb, MPABUACMMU  XPAHEHMUS,
TOOHCMOPTUPOBKM M SKCMAYATALMM 3APAAHO-MOA3CPIAAHOTO yCTpoMCTBA (AaAee — 3MY) AAYPEAb-12
(aanee — AAYPEAD).

Mor mn3ydyeHum 1 akcnayataumm yctpomctsa AAYPEAb HEOBXOAMMO AOMOAHUTEABHO PYKOBOACTBOBATLCA
NACNOPTOM HO KOHKPETHOE U3AEAME,

K 0BCAY>KMBAHUIO YCTPOMCTBA AOMYCKAIOTCS MO3UTUBHBIE AMLLA, MMEIOLLIME AOAXKHYIO MPOGOECCUMOHAABHYIO
MOAFOTOBKY, M3y4MBLLIME PO B MOAHOM ODbEME, MMEIOLLIME TPYMMY AOMYCKA MO 3AEKTPOOE30MNACHOCTU He
HKe Il A PABOTHI B SAEKTPOYCTAHOBKAX A0 1000 B.

NHAPOPMALIMOHHBIE BAOKM, MCMOAL3OBAHHBIE B AOHHOM PYKOBOACTBE MO 3KCMAYATALMN:

BAok npeAynpexXxaAeHus

EcAu He GyAyT BbINOAHEHbI YKA3QHHbIE WHCTPYKLWMU UAKM TPEOOBAHMSA, BO3SMOXHbI TPABMbI
06CAYXMBAIOLLLETO NEPCOHAAA UAU CYLLLECTBEHHbIE NOBPEXAEHUSA YCTPOMCTBA.

BAok MHdbopmaumm
CoAEPXUT onucaHue 0CoBeHHbIX PyHKLUN YCTPOMUCTBA, HO KOTOPble CAEAYET o6paTUTL
OTAEAbHOE BHUMAHUE.

BAOK AOMOAHUTEABHBIX CBEAEHUM
COAEPKUT  AOMOAHUTEABHYIO  MHCADOPMALMIO,  PACLLMPAIOLLLYIO  ODAACTb  3HAHMK,
06eCcneymBaOLLLMX MPOBUABHOE CUCTEMHOE NMPUMEHEHME YCTPOMCTBRA.

CcbIAKQ Ha BUAEOOAMA
COAEpPXUT CCbIAKY HO BUAEO MHCTPYKLIMIO AU APDYTOM BUAEOMATEPUAA, PEKOMEHAYEMBIN K

NPOCMOTPY NO TEME PA3AEAd AOKYMEHTA.

TexHu4yeckas NoAAEpPXKa
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2 MOANPUKALNN N KOMNOAEKT MOCTABKU

2.1 CTPYKTYPA YCAOBHOIO OBO3HAYEHMSA YCTPOUCTBA

3apsaaHO-NoA3apsaHoe ycTpomctBO AAYPEAb C  HOMMHOAbHBIM
BbIXOAHbIM TOKOM 12,5 A

KOMNAEKT NOCTABKMU

AAYPEAb-12

| 3apsaHo-noasapsaaHoe yctpoicteo AAYPEAb-12 1 wr
[ TexHuyeckui nacnopt 1 wr
[ NaccusHbI AQTIMK TemrepaTtypbl 10 kOm NTC ¢ kabeaem 1,5 m 1 wr

2.2 AONMOAHUTEABHOE OBOPYAOBAHME

2.2.1  OBOpPYAOBAHME AAS OPTAHM3ALMM MAPAAAEABHOM PaBOTEl AAYPEAD

M yY3eA HepB - ycTpomctso, obecneymBalolLee OPraHM3ALMIO M COFAQCOBAHHOE
noakatodeHme yctpomcts AAYPEAD k uycdoposon LumHe Heps (n. 9.4).

B Komnaekt moHTaxa HEPB AAYPEAb-12 - Habop kabeaen F/UTP karteropum Se u
TEPMMHATOPOB HEpB AA MOHTOXKA LUKMHBLI HepB HO obbekTe (N. 9.4).
KOMMAEKT MO3BOASET MOAKAIOUMTL AO LLeCT AAYPEADb B OAHOM LLIKOQDY MAM AO HETbIPEX
AAYPEAb B AByX LIKAOOX. AAd MNOAKAIOHEHUS ©GoabLuero Koamdectsa AAYPEAb
HEOBXOAMMO UCTOAL3OBATb ABO KOMMAEKTA MOHTOXA.

KOMNAEKT NOCTABKMU

[ TepmuHaTop Heps 3wr
[/ Narkopa HEPB 0,3 m 5w
[ Narkopa HEPB 2 m 5w
[l Narkopa HEPB 5 m T wr

B TepmuHaTop HepB — KOHLLEBOE COrAACYIOLLLEE COMPOTUBAEHUE LLIMHBLI Heps.

2.2.2 Tpovyee obopyrOBaHME

B Kabeab cBsizsu USB — CneuMOAMIUPOBOHHBIM KABEAb AAS MOAKAIOHEHMS K TIK  AAf
KOHQOUTYPUPOBAHMS 31Y, CYUTBIBOHME NAPAMETOOB M MPOTOKOAOB C YCTPOMCTBA.

M MoGuAbHOE YCTPOMCTBO MOHUTOPUHrA — MOOUABHOE YCTPOMCTBO HaA 0Oase
OnepaALMOHHOM crucTtembl Android AAS MOHUTOPUHIA YCTPOMCTBA MO KAHAAY Bluetooth.

Paokc-RS — yCTPOMCTBO 3aLLMTLI MHTEPdDEMCa RS-485.

PAOKC-M — peAe MUTAIOLLLETO CBETA.

'mapa-3 (Tmapa-4) — Paseetsuteb HTepdoenca RS-485

KIWI-MONITOR - crCTEMO MOHUTOPUHIA

CneuunaaucTtbl otAeAa CepBucCa onepaTMBHO OTBETAT HaA Bawu Bompocbl M, NPU HEOGXOAMMOCTMH,
NOATOTOBAT CXE€Mbl BTOPUYHOM KOMMYTALMU AASl NpuMeHeHus AAYPEAb.

AAS 30KQ3a NO3BOHUTE HOM MAM OTNPABbTE 3AsBKY B CBOGOAHOM chopMme HA MOYTY

8 (800) 555 25 11
sales@i-mt.net

'| 5 MT.LAUREL-12.26.PD ot 10.04.2026



mailto:sales@i-mt.net

AB — aKKyMYATOPHAOS BaTapes

ABP — aBTOMATHUYECKOE BKAIKOYEHME PE3EPBA
ACY — GBTOMATU3UPOBAHHAOS CUCTEMA YNPOABAEHMS
AB — AMCKPETHbIN BXOA

3MMY - 30pFAHO-MOA3APAAHOE YCTPOMUCTBO

K3 — KOpOTKOE 3aMbIKOHME

KMA — KOOdOGUUMEHT MOAE3HOIO AEUCTBUS

MO — nporpammHoe obecneyeHme

MNC - noacTaHUMA

MTK — NPOrpAMMHO-TEXHUYECKMIM KOMMIAEKC
MY3 — MPABMAQ YCTPOMCTBA SAEKTPOYCTAHOBOK
P2 — pyKOBOACTBO MO IKCMAYATALLMM

COIT — cuctema onepaTMBHOIO MOCTOSHHOIO TOKA



4 HA3SHAYEHME

AAYPEAb npeacTaBaser cobort oaHodpasHoe  3MY, MNPEeAHA3HAYEHHOE AA  MPEeoBPA30BAHMS
NnepemMeHHOro HANPMKEHMUS B CTABUAMIUMPOBAHHOE MOCTOAHHOE C LLEAbIO MUTAHMSA SAEKTPOMNPUEMHMKOB U
obecneyeHus 30PIAC OKKYMYASTOPHbBIX 6aTapemn (aaaee — AB), BXOAALLIMX B COCTAB CUCTEM OMEPATUBHOTO
MOCTOAHHOIO TOKa (AaAee — COITT).

AAYPEAb o6ecneumBaeT 3apsa OKKYMYAITOPHbIX DATAPEN HOMUHAABHBIM HAMPSXKEHMEM 2 B
(1 2AeMeHT B oaHOM Batapen) 1 12 B (6 anemeHToB Mo 2 B B oaHOM ©aTtapeu). Mpu 3ToM
obLLLEE HOMMHAOABHOE HAMPSKEHME BCEX IAEMEHTOB B BATAPEN AOAXKHO BbITb BOAbLLIE 200 B.

Mowumepsl opraHmsaumm COTMT ¢ AAYPEAD:

LWOT-MT-1X LLAT-MT-1X LLLAT-MT-2X
-P1-6(10) B -PM-6(10) kB -NC 35/6(10) kB
“NC 35/6(10) kB -MNC 35/6(10) kB -1C 110/6(10] kB

-MNC 110/6(10) B -1C 110/35/6(10) kB

OpM0

MNoaApoBHa MHdpopMALMA O Lukadoax COMT Ha camTe hitp://i-mt.net/lavr-sopt.

MbI nocTasasem AAYPEAb Kak NnApTHEPAM, TAK U KOHKYpPEeHTAM ©
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5 TEXHUHECKWME XAPAKTEPUCTUKU
5.1 KOHCTPYKLMS M BHELLIHMIA BUA

YCTPOMCTBO BbIMOAHEHO B BMAE MOHODAOKA B METAAAMHECKOM KOpryce. BHELLHWM BMA YCTPOMCTBA
MOKA3AH HA pucyHke 5.1.

PucyHok 5.1 — BHeLLHMI BUA ycTponcTsa AAYPEAD

3D MOAEAb YCTPOMCTBA AOCTYNHA HA OCOULLMAABHOM CAWUTE KOMMNAHUMU wWwWw.i-mt.net
AAYPEAb umeeT NPUHYAUTEABbHYIO BEHTUAALMIO. HaNpABA€HME BO3AYLLHOIO MOTOKA MOKA3CGHO
HAQ pUCYHKe 5.2.

PrcyHok 5.2 — HanpaBAEHME BO3AYLLIHOTO MOTOKA MPY OXAOKAEHMM AAYPEAD
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Ha AMLEBOIM NAHEAM YCTPOMCTBA (PUCYHOK 5.3) PACMOAOXKEHBI KAEMMbI MOAKAIOYEHMS, PA3BEMbI, O TAKXKE
3AEMEHTbI YNIPABAEHUS (TABAMLA 5.1) 1 MHAMKAUMK (TOBAMULQ 5.2).
Cxema NOAKAIOHEHMS YCTPOMCTBA MPUBEAEHA B MPUAOXKEHMM [12.

Nepes noaknuyeHnem Heo6XoAMMO NMPOBEPUTH
NoONAPHOCTb HanpsxeHus. HapyweHue
NPaBUBbHOCTU MOAKIIYEHUA K Kremme X2
BefleT K MOBpPeXAeHU YCTPOWCTBA.

PucyHok 5.3 — Amuesas naHeabs AAYPEAD

CbeM CUTHAAM3ALMM

TABAMUA 5.1

Ha3Ha4yeHue

MNepe3arpyska YCTPOMCTBA M BbIXOA M3 pexmma «baokmuposkay (7.3.11)
BkAloyenme/OTkAaodeHne Bluetooth

CocTosHue
3eAEHbIN

3EAEHbIN MUTAIOLLIMIA

3EeAEHbIM/KPACHbIN
MUFQIOLLLAIA!

KpacHbin

KpaCHbIM MUTQIOLLIMIA

He ropur
3EeAEHbIN

3eAEHbIM MUTAIOLLIMIAT

KpacHbin
He roput

TABAMUA 5.2
3Ha4yeHue

HaAMYME MUTAHKMS M OTCYTCTBUE HEMCTPOBHOCTEMN,
BbISBAEHHbIX CUCTEMOM CAMOAMATHOCTMKM
YCTpOMCTBO HOXOAMTCS B pexmme
JOYHKLIMOHAABHOTO KOHTPOAS M KAAMOPOBKM

Cpa®aTbiBAHUE CUTHOAM3ALMK (7.17)

HaAnyime annapaTHOM HEMCNPABHOCTM YCTPOMCTBA,
NOSBAEHUE CUIHAAQ «OTka3) (8.11)

HaAnumMe YaCTMYHOM HEWUCMPOBHOCTM YCTPOMCTBRA,
MOSBAEHWE CUTHAAQ «HemncnpaBHOCTb) (8.11)
[uTaHME HEe NOAQHO

Bluetooth BkAlo4eH

BbimOAHAETCS OOMEH MHAPOPMALMEM MO KAHOAAY
Bluetooth

HencnpasHOCTb MOAYAS Bluetooth (8.11)

Bluetooth oTkAlo4EH

YCTPOMCTBO HAXOAMTCS B PEXKMME 3ATPY34MKA

1 Ang Bepcui MO HmxKe 1.7.2 COCTOAHME CBETOAMOACQ OPAHXKXEBbBIM MUTAKOLLMI



TABAMUA 5.3

HaumeHoBaHue napameTpa 3Ha4eHue
BbIXOAHOS MOLLLHOCTb, BT 2700*
KMA, % 93,5
KoadbdoULIMEHT MOLLIHOCTH 0,7
TN OXACKAEHUS (CM. M. ) EcTecTBEHHbIM C QOYHKLMEMN
NPUHYAUTEABHOTO

OXAOKAEHMA NPU
MOBbILLEHHOM HArpy3Kke

YpOBEHb LLYyMa, Ab 60
Bpemsd 3anycka, ¢ 5
HOMMHOABHOE HOMPSXXEeHME NMTaloLLLEN CETH, B 230
AOMyCTMMOE  OTKAOHEHME  BXOAHOTO HOMNPSKEHUS ot OT 34 A0 +13
HOMMHAABHOTO 3HAYEHUS, %

HOMMHAABHOS YOCTOTA NEPEMEHHOTO TOKA MUTAIOLLLEM CETH, TLL 50
PaBoymi AMAMA30H YACTOTbl MEPEMEHHOIO TOKA MUTAIOLLLEM 45 _ 55
cem, Iy,

MNoTpebAIeMBbIM TOK MPU HOMMUMHOABHOM HAMPSXKEHUE MUTAIOLLLEM 18
CETU U HOMMHOABHOM HArpy3ke, A

[yckoBOM TOK, A, HE BOAEE / AAUTEABHOCTD, C, HE BOoAeEe 80 / 0,005
PekomeHAyeMas XOPAKTEPUCTUKA OTKAKOHEHMS M HOMMHOABHbIM BO5
TOK BXOAHOIO GBTOMOTUHECKOTO BbIKAIOHATEAS

HOMMHOABHOE BbIXOAHOE HAMPMKEHME, B 220
ANAMA30H NOAAEPXKMBAEMOTO HAMPAKEHMS, B 170 - 270
TOYHOCTb CTABUAM3ALLUM BBIXOAHOTO HAMPKEHMS, % 0,5
KoadodoULMEHT MYAbCALLMM BBIXOAHOTO HAMPSIXKEHUS B PEXMME 05
CTABUAM3ALIMM HANPS>KEHMS, %, '
HOMMHAABHbIM BBIXOAHOM TOK, A 12,5
ANAMNA30H MNOAAEPXMBAEMOTO BIXOAHOTO TOKA, A 0,56-125
TOYHOCTb CTABUAM3ALMM BLIXOAHOTO TOKA, % 0,5

KpATHOCTb BEIXOAHOIO TOKA OTHOCUTEABHO HOMMUHAABHOTO nMpm K3

1,16 B Te4EeHME He Boaee 0,5 ¢

TN NPUMEHAEMOTO ATYMKO TEMMEPATYPHI A 10 kKOm NTC
ANANA30H m3mepeHnd Temneparypsl Ab, °C -40 +75

BXxoA AAS M3mepeHns Toka Ab ** LLIYHT 75 MB
AMaAna3oH mamepeHms Toka Ab, Iipyur nom™ or-1,220 1,2

3ALLMTA OT MEPEHANPIKEHMIN CO CTOPOHbI MUTAIOLLLEM DAEKTPOCETH ( )

3ALUMTA OT MOHMXKEHHOTO HAMPSXKEHMSA MUTAIOLLLEM DAEKTPOCETH
3ALLMTA OT NEPEHAMNPIKEHMM B CETU MOCTOAHHOTO TOKA | )
3ALLMTBI OT KOPOTKMX 3AMBbIKOHMI B CETU MOCTOSHHOIO TOKA | )
3ALLMTa OT Meperpesa YCTPOMUCTBA ( )

)

* - MOKCHMMAABHAS BbIXOAHOS MOLLIHOCTb 30BUCUT OT BXOAHOTO HAMPSXKEHUS (PUCYHOK 5.4) 1 Temnepatypsl 3M1Y.

** - AOTYCKQAETCS MOAKAOYEHME HECKOABKMX AAYPEAD HO OAMH M3MEPUTEAbHbIM LLIYHT.

X - LLYHT m3mepeHnsa Toka Ab cAeAyeT BbIOMPATb C HOMMHOABHBIM 3HOYEHMEM [yt Hom, POBHBIM MOKCHUMOABHOMY
TOKY 30pA0 AB (yCcTaBKA las orp) MAM BAMKAMLLMM BOABLLIMM 3HOYEHUEM U3 PIAQ HOMMHOABHBIX TOKOB LLIYHTOB.

X - NPU YCTPAHEHUM MPUYUHBI CPABATLIBAHMS 3ALLLMTLI 3[TY OBTOMATUYECKM BO3BPALLLAETCH K HOPMAABHOM paboTe.



Llenn COIT, BbixoAfiLLME 30 MPEAEAbl MOMELLEHUS C YCTOHOBAEHHbIMU YCTPOMCTBAMMU
BbIMOAHSIIOTCA 3KPAHUPOBAHHBIMU KAGEAIMMU.

PekomeHayeTcqs MmCnoAb3oBaTb UPUC-O2 AAS  OCLMAAOTDAMOMPOBAHMS  HAMPIKEHMS
ONEPATUBHOTO MUTAHMA. OCLIUAAOTDAMMA MOMOXKET MPOAHAAM3UPOBATL PABOTY YCTPOMCTBA
NpPY USMEHEHUM ONEPATUBHOTO MUTAHMUA.

P, BT ‘
3000 - , < . ,
P=2§700 BT —
N Macwrabel
20 T och x - 10B/ketka
ocCb y — 200 Bt/kAeTKa
1000 -
0 | I
100 150 200 250 300 Usxoa, B
UBXOA MMH UBXxOA MAkKC
150 8B 260 B

PucyHoK 5.4 — 3aBUCUMMOCTb BBIXOAHOM MOLLIHOCTM 31Y OT BXOAHOTO HAMPS>XKEHMS

Mpu paboTe YCTPOUCTBA B PEXUME CTABGUAMIALUM TOKA U OAHOMOMEHTHOM OTKAIOYEHUMU
HArpyskMu BO3MOXHO KPOTKOBPEMEHHOE MOBbILEHUE  HAMPSXEHUSA HA  BbIXOAE:
- A0 310 B B TeyeHue 10 Cc - npu pe3KOM OTKAIOMEHMM BCEH HATpy3Ku;
- Ao 280 B B TedeHue 130 Mmc — ocTasiascsa Harpyska 70 BT;

- A0 260 B B TedyeHue 130 mc — ocTasLiascsa Harpyska 140 Br.

Bo u3GeXxaHue HapyleHun paboTbli KOMMYHUKALMOHHOTO U CETEBOro 060pyAOBAHMS HA
CTOpPOHE NOCTOSAHHOTO TOKA PEKOMEHAYETCS NPU BbIBOAE CUCTEMbI B PEMOHT OCYLLECTBASTb
OCTAHOBKY BbIAQYM MOLLHOCTH 3MY (7.3.10) M NO3TANHOE OTKAIOYEHUE HArPY3KHM.

5.3 AMCKPETHBIE BXOABI 1 BbIXOAbI

TABAMLA 5.4
- HaumeHoBaHKe napameTpa 3Ha4yeHune
1. AUCKpPETHbIe BXOAbI
m KOAMYECTBO AUCKPETHBIX BXOAOB, LLIT 20
u Poa onepaTtmeHOro Toka NMOCTOSHHbIN
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TABAMUA 5.4

HaumeHoBaHWe napameTpa 3Ha4YeHue
HoMUMHaAbHOE HanpsXeHmne* BHYTPEHHWN MCTOYHMK +24 B
Hanps>xeHme cpabaTbiBAHMS, B 17-18
Hanps>xeHue Bo3BpaTq, B, He Boaee 16,5
YCTOHOBMBLLIEECS 3HAYEHME TOKA MPU HOMMHOAABHOM 0o_04
HAMPSXKEHMU, MA ! !
MoLLLIHOCTb, NOTPEDBAIEMASN BXOAOM MPU HOMUHAABHOM 0,058

Hanps>keHun, BT, He Boaee

KOAMYECTBO AMCKPETHBIX BLIXOAOB, LLIT 6
TN BbIXOAOB SAEKTPOMEXAHUYECKME PEAE
AMANA30H KOMMYTUPYEMBIX HAMPSXKEHUM MEPEMEHHOTO U 10-265

MOCTOSIHHOrO TOKQ, B
KoMMYTUPYEMBbIM MOCTOSAHHBIN TOK (AEUCTBME HO PA3MbIKOHME)

MPW OKTUMBHO-MHAYKTUBHOM HArPY3KE M MOCTOSHHOM BPEMEHU AO 0.3
0,02 c, A, He Boaee

KoMMyTUPYEMBbIM MOCTOSAHHBIN TOK (AEMCTBME HO 30MbIKOHUE), 8

A, He BoAaee

KommyTrpyembir nepemeHHbIM TOK (AencTeme 8
3aMbIKOHME/PA3MbIKOHME), A, HE Boaee

MexaHU4eCKmn pecypc, KOMMYTALLMKA, HE MeHee 10 000 000

* - NMoAQYQ HAMPSXKEHMA OT CTOPOHHEro MCTOYHMKA 3ampelleHda. PaspelleHo obbeAUMHEeHUME MCTOYHMKOB +24 B
HeCKOAbKMX AAYPEAD.

TABAMUA 5.5
HauwmeHoBaHMe napameTpa 3Ha4yeHue
CB43b C MEPCOHAABHbIM KOMIMBIOTEPOM USB-B, npotokoa Modbus-RTU
RS-485,
CIFED € ACY 1 AR npoTtokoA Modbus-RTU
CB43b CO CMAPTAOOHOM / MAQHLLIETOM Bluetooth 5.0
OBMeH nHdbopmaLmen mexay 3Ny LLmHa Heps
2 LUT.:
CBETOAMOADI, LUT STATUS
BLUETOOTH
2 LUT.:
KHonku, it STATUS
BLUETOOTH
TABAMLA 5.6
HaumeHoBaHMe napameTpa 3Ha4eHue
FaBapUTHbIE PA3ZMEPHI OCHOBHOTO BAOKA, MM, LLIXBXT 121 x 189,5 x 448,5
Macca ocHOBHOTO BAOKQ, KT, HE BoAee 5,2
CreneHb 3aLmTbl and kopnyca B cootsetctBum ¢ TOCT 14254-96, He P20

HWXe



TABAMUA 5.6

- HaumeHoBaHKE napameTpa 3Ha4eHne
m CTeneHb 3aLLMTbI AAS COEAMHUTEAEN B COOTBETCTBUMM C TOCT 14254-96, P20
He Hmxe
2. KammaTtuHeckume yCAOBUs
[ KAMMOTHYeckoe ncroaHeHue no FTOCT 15150-69 VXA 4
[ AvanasoH paboyux Temnepatyp, °C MUHYC 25 + NAOC 55
BAGKHOCTL Mpu +25°C, %, He Boaee 98
{71 ATMOCOEPHOE ACBAEHME, MM PT. CT. 550 + 800
BbICOTO YCTAHOBKM HOA YPOBHEM MOPS, M, HE Boaee 2000
3. MexaHu4eckue hakTopbl
[ CTOMKOCTb K MEXAHMYECKMM BO3AEHCTBMAM MO FTOCT 17516.1 M43

AO 9 6aAAOB MO MSK-64,
NpPW YPOBHE YCTAHOBKM
HOA HYAEBOM OTMETKOM
HQA BbiIcOTE A0 10 M
[ HM-031-01 Il kaTeropums

4. DAekTpuyecKkas NpPpo4YHOCTb
COMNPOTUBAEHME  M3OAILUMM  MPU  HOPMOABHBIX  KAMAMATHUHECKMX
YCAOBMUSX, HE MeHee

ﬂ COMPOTUBAEHME  M30AILUMM  MPM  MOBBLILLEHHOM  BACKHOCTM

CemncmoctomkocTb no NTOCT 17516.1-90.10

100 MOMm mipn 2500 B

(OTHOCUTEABHAS BAQXKHOCTb  98%, Temmnepatypd OKPY>XAOLLLEro 1 MOM
BO3AYXQ OT -25 A0 10°C), He meHee
MCMbITATEABHOE NEPEMEHHOE HAMPSIXKEHMNE 2,5kB; 50 Tw; 1 MmuH
MCbITATEABHOE MMMYABCHOE HAMPSKEHME 5kB; 1,2/50 mkc; 5 ¢
5. CpoOK CAYXObl U XPOHEHUs

|| Cpok XpaHEeHMs B 30BOACKOM YMOKOBKE, MECSLLER, HE BoAee 12
CpeaHui Cpok CAYXObI, AET 25

[ CpeaHss HOpaBoTKA HO OTKA3, YOC 70 000

5.6 SAEKTPOMATHUTHAA COBMECTMMOCTb

NAYPEAb COOTBETCTBYET KPUTEPUMIO KAYECTBA PYHKLUMOHMPOBOHME A K IV rpynne MCNOAHEHMS MO
YCTOM4YMBOCTM K nomexam mno [TOCT P 50746-2000 «COBMECTUMOCTb TEXHMYECKMX CPEACTB
IAEKTPOMATHUTHAS. TEXHMYECKME CPEACTBA AAR OTOMHbIX CTAHUMIMY. TPEBOBAHMS K YCTPOMCTBAM IV rpynmb
mcnoAHeHus m3 FOCT P 50746-2000 npreeaeHbl B TABAMLLE 5.7.

TABAMUA 5.7

TeneHb B UMEHOBCOHHbIX
XEeCTKOCTU € AUHNLLAX

MUKPOCEKYHAHBIE MMIMYAbCHBIE MOMEXM 2 kKB npoBoA-NpoBoA

CTAHAAPT

FTOCTP 51317.4.5 z 3/4
BOABLLION SHEPTUM 4 KB NpoBOA-3EMA4
AVHAMUYECKME UIMEHEHUA HAMPIKEHMS MPepLBARAE
FTOCTP 51317.4.11 P 4 HAMPSKEHM: 2
SAEKTPOMUTAHMUS
CEKYHADbI
TOCTP 51317.4.4 HaHOCEKYHAHBIE MMMYAbCHbBIE MOMEXM 4 4 kB
8 KB — KOHTAKTHbIM
PA3PIA
FTOCTP 51317.4.2 DAEKTPOCTATUHECKME PA3PSIALI 4 15 KB — BOIAYLLIHbI
PA3PIA
[OCTP 51317.4.3 If’lgfgoqocmmoe SAEKTPOMATHUTHOE 4 30 B/m
[OCT P 50648 MarHutHOE noae MPOMBILLIAEHHOM 5 40 A/m
4OACTOTbI
o Eles)  Iee MMNYABCHOE MATHUTHOE MOAE 5 600 A/m

P 50649
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CTAHAAPT

KOHAYKTUBHbIE MOMEXMH, HOBEAEHHbIE

TABAULA 5.7

CTteneHb B UMEHOBAHHbIX
XEeCTKOCTHU €AUHULAX

FTOCTP 51317.4.6 POAMOYACTOTHBIMU  DAEKTDOMATHUTHBIAMM 3 10B
MOAIMM

TOCTP 51317.4.12 KoAebarteAbHble 3aTyXatoLLLME MOMEXM 4 4 kB

TOCTP 51317.4.14 KoAeBaHM HOMPSXKEHUI DAEKTOOMUTAHMS Cneu. +20%

[OCTP 51317.4.16 KOHAYKTUBHbIE MOMEXM B MOAOCE HACTOT OT 4 100 B
0 A0 150 KI'L,

[OCTP 51317.4.28 M3meHeHMs 4OCTOTb! MUTAIOLLLETO 3 +15%
HOMPKEHMS

[OCT P 50652 3aTyxaoLLee KOAeBATEABHOE MATHUTHOE 5 100 A/m
noAe

6.1.1  AAYPEAb fBASETCS OAHOMDA3HBIM YMPOBASEMBIM  BbIMPAMUTEAEM  BbICOKOYACTOTHOTO TUMNA C

BHYTPEHHUM KOHTPOAAEPOM YNPOABAEHMS. B OCHOBE YCTPOMCTBA AEXKMT KBA3MPE3OHAHCHbIM MOAHBIM
MOCT HO MOSFET TPQH3MCTOPAOX. YNPOLLLEHHASN CTPYKTYPHOS CXeMQO YCTPOMCTBA MPUMBEAEHA HA

BXOLHOM
buneTp

~220B

OuogHBIL HHEepTOp BY JuogHBLIL
MocT TpaHcdopMaTop MOCT

I AER

TPaH3MCTOp

U BEIXOHON
V ¢thTp

=220B

Cucrema
BeuTHNATOD YIpaBneHNus

PucyHok 6.1 — CtpykTypHas cxema 3y

6.1.2  BbINPIMUTEAM BLICOKOHACTOTHOTO TUMA OBAQACIOT CAEAYIOLLLUMM MPEUMYLLLECTBAMM:

[ BbICOKMIM KOSOOULMEHT MOLLIHOCTH;

I MOAbIM YPOBEHb MYABCALMI HA BbIXOAE;

M Bbicokum KIA.

6.1.3  3IY moxeT paboTaTtb B OAHOM M3 ABYX PEXMMOB: PEXMM CTABMAM3ALMM BLIXOAHOTO HAMPIKEHUS
VAN PEXMM CTABUAM3ALIMM BBIXOAHOTO TOKQ.
6.1.4 B CTAUMOHAPHOM PEXMME OXACXKAEHME BbIMOAHIETCS 30 CHET ECTECTBEHHOM LIMPKYAALMM BO3AYXA.
MY NpEBbLILLEHMM BBIXOAHBIM TOKOM 5 A UAM MPU MPEBBILLEHUM BHYTPEHHEW Temnepatypsl 31y 35
°C AAYPEAb nepexoAnT B PEXMM C MPUHYAMTEABHBIM OXACKAEHMEM, AAL DTOTO UCTOALB3YETCH
BCTPOEHHbIM B KOPMYC BEHTUAATOP. B 30QBUCUMOCTM OT BHYTPEHHEM Temnepatypbl AAYPEAb
PENYAMPYET CKOPOCTb BPALLLEHMI BEHTUAATOPA. [TpK CHMXKEeHUM Temnepatypsbl Huke 30 °C 1 Toka
Hxe 5 A AAYPEADb BO3BPALLLAETCS B PEXMM ECTECTBEHHOTO OXACKAEHMS.
6.1.5 Tpu nosbilueHn Temnepatypbl cebille 80 °C AAYPEAb OyaeT OCYLLECTBAATb OrpaHU4EeHUe
BBIXOAHOM MOLLIHOCTU AAS MPEAOTBPALLLEHMS NEperpesa.
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B cAy4ae oBHapyXeHUd NepPErpeBa (TEMNEPATYPA BHYTPEHHMX KOMMOHEHTOB NPEBbICUAC 95 °C)
BbIAQHYO MOLLIHOCTM NPUOCTAHABAMBAETCA M OOPMUPYETCS CUTHAAM3ALMS «eperpes 3MYy. [Tocae
OXACKAEHMS 3I1Y ABTOMATHUHECKM BO3BPALLLAETCH K HOPMAAbHOM paboTe.

YCTpomcTBo 06eCneYmBAET AMATHOCTUKY COCTOAHMA BEHTUAITOPA M B CAYHAE €ro 0TKA3a BAOKMpPYET
BbIAQYY MOLLIHOCTU. [Tpr 3TOM POPMMPYETCH CUTHAAM3ALMA (OTKA3 BEHTUAATOPA).

6.1.6  3I1Y UMEET BCTPOEHHYIO CUCTEMY YIMPABAEHUS U HE TPEBOYET BHELLIHMX KOHTPOAAEPOB YMPCBAEHMS.
PYHKUMOHMPOBAHME  YCTPOMCTBA  MPOUCXOAMUT MO  MMKPOMPOrPAMME B  COOTBETCTBMM C
HACTPOMKAMM, 3OACHHBIMM MOAB3OBATEAEM.

6.1.7  MuMKpONPOrpamma yCTPOMCTBA PECAM3YET:

U3MEPEHME MO BCEM OHOAOTOBLIM KAHAAOM;
NPUEM AMCKPETHBIX CUTHOAOB MO BXOAOM;

BbIAQHY BbIXOAHBIX CUTHOAOB C MOMOLLLBIO AMCKPETHbIX BBIXOAOB;
OBMEH MHADOPMALM MO KOMMYHUKALLMOHHBIM MHTEPAOENCAM;
nPUEeM 1 XPAHEHME YCTABOK M MAPAMETPOB;

AOTUKY PABOTbI QOYHKLLMIM YCTPOMCTBA;

PEMCTRALMIO XXYPHAAOB M OCLIMAAOTPAMM;

COMOAMATHOCTHKY M TECTUPOBAHME YCTPOMCTBA.

6.1.8  Aorvka paboTbl doyHKLIMMA, 3AAOXKEHHAS HA MPEANPUATUM-U3TOTOBUTEAE, MOAAEXMT HACTPOMKE
MOAb30OBATEAEM B CACAYIOLLLEM OObEME:

BBOA MAM BbIBOA COYHKLLMM;
30AQHUE YCTABOK;
HACTPOMKA 3aAEPXKEK CPABATLIBAHMSA M BO3BPATA;

HOCTpOl;]KO AOTUHECKMX ANCKPETHbBIX BXOAOB M BbIXOAOB.



/ OCHOBHbIE PYHKL N
7.1 CTPYKTYPHBIE CXEMbI COMT C AAYPEAb

7.1.1  AAYPEAb moxeT paboTath KOK OAMHOYHOE YCTPOMCTBO, TAK M B cocTaBe rpynnbl 3MY. BapmaHTh
NPUMEHEHMS MNpumBEAEHbl B TabAMUEe 5.3, OCOBEHHOCTM HACTPOMKM, OYHKLMOHOAbHbIE
BO3MOXXHOCTU 1 CXEMbI MOAKAIOHEHUS MPUBEAEHDI B MPUAOXKEHMM [13.

TABAULA 7.1

OAUHOYHbIN AAYPEAD

1 LAUREL
HOMMHAABHbIN BbIXOAHOM TOK: 12,5 A U=‘l’
MapaareAbHass paboTa OAHOKM  rpynnou
NAYPEAb
TPYMNA
uU. U.

LAURELY) / |~~~

Ot 2 A0 10 yCTPOMCTB B rpynne
HOMMHOAbHbIM BBIXOAHOM TOK: 25-125 A

Pa6ota aABymsa rpynnamm AAYPEAD
TPYMMA Nel TPYMNMA Ne2

U~

LAUREL Y / ===~ LAUREL

L

OT1 1 AO 5 YCTPOMCTB B KOXKAOM Fpynne
HOMMHOABHbBIN BBIXOAHOM TOK KODKAOM rpynnsbl: 12,5-62,5 A

ABTOMATMYECKAS CMEHQA TPYMMbI MPU:
- NoTepe NMUTAHUA MAM HEUCNPABHOCTM 3MMY (doyHkums ABP)
- B LMKAE paBOThl PYHKLMM paABHOMEPHOTO m3Hoca 3MMY

MepeBOA B PEXMM MAPAAAEABHOM PABOTbI ABYX MPYMM:
- OBTOMOTUMYECKM B peXMME 3apgaa Ab
- ONMEPATUBHO MOACYEN KOMAHAbI

OAHOM M3 BOXKHEWMLLMX 30AQY SBASETCH BbIGOP MmoLLHOCTM 3[1Y, KOTOPOM AOAXHO ObITb
AOCTATOYHO AAS MUTAHMS KAK MOTPEBUTEAEN MOCTOAHHOTO TOKA, TAK U AAS 30P5AC AB.

B npuaoxeHum [14 npuBeAeHa METOAMKA BblIOOpA KoAmdectsa 3M1Y B 30BMCMMOCTM OT
€MKOCTM AB 1 TOKQ HArpy3Kku.

C metoamkom Bbibopa emkoct Ab aaq COTT MOXKHO O3HOKOMMTLCS MO CChIAKE.
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Moumep cTpykTypHom cxembl COIMT ¢ AAYPEAb Noka3aH HA pucyHke 5.1.
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C6op uHopmaumm
- O COCTOSAHHM

MNOTPEBUTEAU NOCTOAHHOIO TOKA

PucyHok 7.1 = Mpumep ctpyktypbl COTT

CoraacHo CTO 56947007-29.120.40.262-2018 «PyKOBOACTBO MO MPOEKTUPOBAHUIO CUCTEM
onepaTtmsHoro Toka (COMT) MNC EH3Cy COMT AOAKHA 06eCneymBaTb MUMTAHME MOCTOSHHBIM
TOKOM YCTPOMCTB BTOPUYHOM KOMMYTALMM, KOK B HOPMOABHOM PEXMME, TAK U B TEYEHUE
30A0HHOTO BPEMEHU MPU UCYEZHOBEHMM HAMPIKEHUI HA LLUMHAX COOCTBEHHbIX HYXA M B
obBLLLEM CAYHOE BKAKOYATH B CeO4:

B UCTOYHUKM  MUTAHMSA — MNPeoOpPA30BATEAM  (3APAAHO-MOA3APAAHBIE  YCTPOMCTBA,
NPeoBPA30BATEAM MEPEMEHHOIO TOKA B MOCTOSHHBIM, MPEOBPA3Z0BATEAM MOCTOAHHOIO
TOKQ B MEPEMEHHbIM, BOABTOAODOBOYHbIE YCTPOMCTBA, MCTOYHMKM OBecnepebonHoro
MUTOHMS, BbIMPIMUTEABHBIE YCTPOMCTBA) M HAKOMUTEAM (AKKYMYASTORHbIE ©aTapew,
KOHAEHCATOPHbIE BAOKM);

B pacnpeAeAUTEAbHbIE YCTPOMCTBA NMOCTOAHHOTO TOKA — GAOK BbIHOCHbIX MPEAOXPAHUTEAEM,
LLLUT MOCTOSHHOTO TOKQ, LLUKAJD PACMPEAEAEHUS MOCTOAHHOTO TOKQ, LLUMHbI MUTAHMS;

B 30LWMTHBIE U 3ALLMTHO-KOMMYTALIMOHHBIE YCTPOMCTBA — OBTOMOTUHECKME BbIKAKOYATEAM
MOCTOAHHOTO TOKA MHAMBMAYOAbHBLIX MOTPEOUTEAEHM, MPEAOXPAHUTEAM, 3ALLMTA  OT
0BpPATHOTO HAMPKEHMS, 3ALLLUTA OT TAYOOKOTO PO3PIAQ;

B yCTpOMCTBA KOHTPOAS COCTOSAHUA AB, M30AILMKM U YCTPOMCTBA MOMCKA MECTA 30MbIKOHUS
HQO 3EMAIO;

MECTHYIO CUTHOAM3ALMIO;
OAOKM ABAPUMHOM PETMCTPALLMM;

CUCTEMY MOHUTOPUHIQ;

KQOEAbHYIO PACMPEAEAUTEABHYIO CETb.



7.2 PYHKUMOHAABHBLIE BO3MOXHOCTN YCTPOMCTBA

TABAULA 7.2
PYHKLMA OAMHO4HbIN fpynna

NAYPEAb NAYPEAb
[MMTOHWE noTPEBUTEAEM MNOCTOIHHOTO TOKA B HOPMOABHOM v v
PEXMME: MPU HOAMHUM HAMPKEHUI CETU NEPEMEHHOTO TOKA
3apsa Ab no metoay U v v
3apsa Ab no metoay U v v
3apsa Ab no metoay IUI v v
MNMoaaepxumeatoLLMn 3apsa Ab npu pabote Ab B BydbepHom v v
pexume (MoA3apsA)
3awmrta 3IY o1 NepEHANPIKEHNM U NePErpPesa v v
BbIDGBHMBAIOLLLMM  30PSA  (YPOBHUTEAbHBIM  30PSA)  AAA
MCMPOBAEHUA  OTKAOHEHMM  OT  HOMMHOABHbBIX  3HOYEHMM v
napametpos  Ab B npouecce  3KCNAyataumM, MOCAE
AAUTEABHOTO XPAHEHMS MAM TAYDOOKOTO pa3psad
ABTOMATUYECKMM KOHTPOAb LLEAOCTHOCTM LLEMM MOAKAIOYEHMS AB v 0 LLIMHE
KoHTpOAb emkocCTn Ab v Heps

PaBHomepHas 3arpyska 3MY B cucteme
PaBHOMepPHBIN M3HOC 3M1Y

CUHXPOHM3ALMA BpEMEHM mexay 3IMTY
ANArHOCTUKO AMCKPETHBIX LleNen M KAOHAAOB CBS3M

C6op  MHPOPMALMM O  MOAOXKEHMM  ABTOMATHMHECKMX
BbIKAIOYATEAEM M COCTOAHUU MPEAOXPAHUTEAEN

CUTHAAMZALLME HEHOPMAABHbIX M ABAPUMHbIX PEXMMOB PABOTHI
MOHUTOPUHI COCTOSHMA C MOMOLLLBIO CMAPTADOHA MO KAHAAY
Bluetooth

MHTErpaums B OBTOMATU3MPOBAHHYIO CUCTEMY  YMPOBAEHMUS
(aanee — ACY) no KaHOAY CBa3un RS-485 1 mpotokoAy Modbus

— N
~N

LudbpoBas wmHa Heps npeAHa3Ha4YeHa AAS o6MeHa uHdpopmauunen mexay NAYPEAb.
HepB noBbILLAET HOAEXHOCTb CUCTEMbI U3 HECKOAbKMX 3MY 30 CHET OTKA3A OT MPUMEHEHMA

(=) ©

BHELUHEro KOHTPOAAEPA YNPABAEHUS MNAPAAAEAbBHOM pPAGOTOM U HEOBGXOAMMOCTU €ro
pe3epBUPOBAHMS.
Ucnoab3oBaHue HepB no3soAsieT o6ecneYynTb PABHOMEPHYIO 3Arpy3Ky U PABHOMEPHbIN U3HOC

AAYPEAb, CHMHXPOHM3UPOBATb BPEMSA MEXAY YCTPOMCTBAMM 1 pas B YHYac, d Takxke

BO3MOXHOCTb Pa6GOTbl PAAA PYHKLLMIA:
BbIPABHUBAIOLLLUMA 3APSA;
KOHTPOAb LLEAOCTHOCTHU Lenu Ab;
KOHTPOABbHbIN pa3psA AB;
KOHTPOAb AUCKPETHbIX LLeNen U KOHAAOB CBSA3MU.
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7.3.1

7.3.2

733

7.3.4

7.3.5

B xoae paboTbl AAYPEAb MOXET HOXOAMTLCS B CAEAYIOLLIMX PEXMMAX:

«CTapT — B MpoLecce 3anycka YCTPOMCTBA MOCAE MOAQYM MUTAHMS, PECTAPTA UAM CHATUS
BAOKMPOBKM BbIACHM MOLLLHOCTH;

«FOTOBHOCTb) — MOCAE 30BEPLUEHMA PEXMMA «CTAPTY MPU HOXOXAEHMM HAMPSKEHUS
MUTAIOLLLEM CETU B AOMYCTUMBIX MPEAEAQX;

«PaGoTan — OCHOBHOM pexmm paboTbl, B KOTOPOM AAYPEAD BLIMOAHAET BbIAQYY MOLLIHOCTH
MO 30AQHHbBIM OATOPUTMAOM;

(BblAQYA MPUOCTAHOBAEHQ) — OCTOHOBKA BbIAQYM MOLLHOCTM MO MPUHYMHAM, OMUCOHHbIAM
B M. . CobpacbiBoer pexum «lfoToBHOCTbL). Bo3Bpar K pexummy «OTOBHOCTbY
BbIMOAHAETCA ABTOMATUYECKM MOCAE YCTPRAHEHMS MPUYMHBI OCTAHOBKM BbIAQYM MOLLLHOCTH.

«BAOKMPOBKA)» — BbIAQYO MOLLIHOCTM 300AOKMPOBOHA AO PECTAPTA YCTPOMCTBA MO
MPUNYNHAM, ONMMCAHHBLIM B 1.

B npouecce BbIMOAHEHMI pexmma «CTapT» U AOAEE HEMPEPLIBHO B XOAE CBOEW paboThl 1Y
KOHTPOAMPYET HaNPs>XXeHWe nutatoLLLer cetm «UBXoAy.

Mpu CHMXEHWM HanpsxeHnsa Huke 150 B MAM nMoBbILLEHMM BbiLLIE 260 B, cpabaThiBOET CUTHAAM3ALLMS
( ) n  PopmUpyeTCs CUTHAA  «BblAQYA MPUOCTAHOBAEGHA). 3CAEPXKKA CPABATHIBAHMUS
CUTHOAM3OLMM MPU CHMKEHUM HAMPSKEHMUI MUTAIOLLLEM CETU 30A0ETCH YCTABKOM «tHU3Koe UBxoaA.
3MY nepexoart u3 pexmma «CTapT) B Pexxm «FOTOBHOCTDY MPU OAHOBPEMEHHOM BbINMOAHEHMM
CAEAYIOLLIMX YCAOBUM:

HOXOXAEHME MUTAIOLLLETO HAMNPMXXeHUS KUBXOA) B AOMYCTUMOM AMAMNA3OHE;

OTCYTCTBME KAKMX-AMBO Hel/ICI'IpOBHOCTel;l, O6HOpy>KeHHbIX CUCTEMOWM CAMOAMATHOCTUKM,
KOTOpPbIE 3AnpeLLatoT BblIAQYY MOLLLHOCTH.

Ycaosusg nepexoaa 3MY B pexum «PaboTay 3asmcat ot cxembl COIMT.
MNepexoa B pexmm «PaboTay OCYLLLECTBAIETCH CUHXPOHHO C MEPEXOAOM B PEXMM (TOTOBHOCTbY
npu patdorte 3M1Y:

B KOYECTBE OAMHOYHOTO 3M1Y;

B CXEME C OAHOM IPYMNMOM NAPAAAEABHO paboTatoLLmx 3M1Y.

MNpw pabote AAYPEADb B cxeme c aByms rpynnamm 3Y B pexum «PaboTay nepexoamT Ta rpynna,
Bce 3MY koTopow OBbiCcTpee ApYron CApopMUpPytoT CUMHAA «FoToBHOCTBL)Y. CMeHa rpymnmnbl B
npoLuecce AOAbHeMLLEN PABOTbl ONMMCAHA B U

MNocae nepexoad B pexum «Pabotan YyCTPOMCTBO HAYMHAET BbIACYY MOLLHOCTM M BbIMOAHSET
AMATHOCTUMKY MUTAIOLLLEM CETU. BBOA B paBOTY GOYHKLMM AMATHOCTUKM BbIMOAHAETCS MOOTPAMAMHbIM
KAIOYOM (B204) (MO YMOAYOHMIO BBEAEH).

MK MOAKAIOYEHMM K CETU HEAOCTATOYHOM MOLLLHOCTU M MEPEXOAE YCTPOUCTBA B pexXmm «PaboTan
MOXET HABAIOAOQTLC HEAOMYCTUMOE CHUXKEHME BXOAHOTO HAMpPsXeHus. B atom cayqae 3MY
BbIMOAHMT MOBTOPHYIO MOMbITKY CTAPTA M MEPEXOAA B pexum «Pabotay. MNpu Nt HEeYyAQYHbIX
MOMbITKAX MOAPAA C MHTEPBAAOM BPEMEHM HE BOAEE OAHOM MUHYTbI MEXAY HUMM GDOPMUPYETCA
CUTHOAM3OLMSA  «HeAOCTATOYHAS MOLLHOCTb CEeTM», BblAQYO  MOLLHOCTM  YCTPOMCTBOM
MPEKPALLAETCH HA MATb MUHYT, MO MCTEYEHMM KOTOPLIX BBIMOAHAETCH O4EPEAHAS MOMbITKA CTAPTA,
PABOTA AATOPUTMA AMATHOCTUKM MOBTOPAETCH C CAMOTO HOYOAQ.



7.3.6

7.3.7

7.3.8

7.3.9

B pexume «PaboTan YCTPOMCTBO OCYLLECTBASET KOHTPOAb BbIXOAHOM MOLLHOCTU. B CAydoe
MPEBbILLEHMS BBIXOAHOM MOLLLHOCTBIO 110% OT HOMMHOABHOTO 3HAYEHMUA B TEYEHME 5 CEKYHA BbIAQHA
MOLLLHOCTM OCTOHOBAMBAETCH, OPMUPYETCH CUrHAAM3ALMS «lleperpyska no mowHocTmy 1 31y
BbIMOAHAET MOBTOPHbIM MYyCK.

Mpw N9 HEYAQUHBIX MYCKOX, COMPOBOXAQIOLLIMXCA MEPETPY3KOM MO MOLLHOCTH, C MHTEPBAAOM
BPEMEHM He OBOOAee OAHOM MUHYTBI MEXAY HMMMU BbIAQHO MOLLIHOCTM OAOKMPYETCS A0
nepe3anycka yCTPOMCTBA M OOPMUMPYETC CUTHAAM3ALMS «BAOKMpoBaHue 3MY NO MOLLLHOCTW)
( ).

AAYPEAb oGecnevymBaer dOOPMMUPOBAHUE CUTHAAM3ALMM MPKM CHKDKEHUM HanpsxeHws 8 COMT
«Huskoe HanpsxeHue Ha Bbixoae 3MYy. HanpsxeHne cpa®aTbiBOHWA CUTHAAM3ALMM 3AAQETCH
YCTOBKOM «UBBIX MMUH). 30AEPXKKA CPAOATBIBAHUS CUIHAAM3ALMKM 30AQETCA YCTABKOM «itCHUrH
UHuskoe

B AAYPEAb peaAn30BOHO CDYHKLMS 3ALLMTBI OT KOPOTKMX 3AMBIKAHMI (AaAee — K3). BBoa doyHKLMM
OCYLLLECTBAIETCH C MOMOLLBIO MPOMPAMMHOTO KAOHA «B207) (MO YMOAYQHMIO BBEAEH). 3ALLMTA
CPABATLIBAHMS MPU CAEAYIOLLLMX YCAOBUAX:

CHWXEHME HaNPSKEHME HA BbIxOAE 3MTY Hmxe yCTaBkM «UK3y;

nepexoa AAYPEAD B peXXmm OrpaHMYEHUI MO MOKCUMOABHOMY TOKY.

Mpw cpabaTbiBAHMM 3aALLLMTEI OT K3 dhopmmpyeTtcs curHaamsaums «COMT KOpoTKoe 3aMbIKAHME) U
AAYPEAb MpUOCTAOHABAMBOET BbIAQYY MOLLHOCTU. [locae cpabaTtbiBAHME  30LLMTEl OT K3
AOMYCKOETCS MOBTOPHbIM 3AMYCK BbIAQYM MOLLLHOCTU. KOAMYECTBO MOBTOPHbBIX 3AMYCKOB, O TAKXE
MHTEPBAA MEXAY HUMM 30ACIOTCH CASAYIOLLIMMI YCTABKOMM «NAOR BKAY U «tnaysan.

AA BOCCTAHOBAEHWS BbIACHM MOLLLHOCTM HEODXOAMMO BbIMOAHUTH ChEM CUTHOAM3ALLMM.
YCTPOMCTBO MOXET OCTAHOBMTb MPOLLECC  BbIAOYM  MOLLIHOCTM UM NEPENUTM B  PEXMUM
(BblAGYA MPUOCTAHOBAEHQA) C BbIXOAOM M3 PEXMMOB «TOTOBHOCTB) M (PaBGoTa) MO CAEAYIOLLIMM
MPUHUHAM:

BbIXOA MUTAIOLLLETO HAMPMKEHMS «UBXOA) 30 IOAHULLEI AOMYCTUMOTO AMANA30HA ( )
CpabaATbIBOHME AMATHOCTUKM HEAOCTATOYHOM MOLLLHOCTU CETH | ):

neperpyska yCTPOMCTBA MO BbIAGBAEMOM MOLLIHOCTU ( );

Npw NPEBbLILLEHWUM HANPSXXEHMA HA BbiIxoAe 3[1Y 3HaveHms 300 B;

neperpes yCTPOMCTBA;

MPUOCTAHOBKA BbIAQYM MOLLLHOCTM MO BHELLHEMY CUTHAAY ( ):

KOPOTKOE 3amMblkaHue B COIMT.

MoK UCYE3HOBEHMM ACHHBIX MPMYMH YCTpOl;ICTBO QBTOMOTHUHECKM BO3BPALLLAETCH B PEXMM (FTOTOBHOCTb).

7.3.10 MPUOCTAHOBKA BbIAQYM AOLLIHOCTM MO BHELLIHEMY CUIHAAY BbIMOAHSETCS MYyTEM MOAQYM CUTHAAQ

7.3.11

«OCTAHOB BbIAQYM MOLLLHOCTM) HO AMCKPETHbIM BXOA YCTPOMCTBA. [MOCAE CHSATUS CUIHAAC
YCTPOMCTBO BO3BPALLLAETCSH B PEXMA BbIACHM MOLLIHOCTM.

YCTPOMCTBO MOXET OCTAHOBMTH MPOLLECC BbIAQHM MOLLIHOCTU U NEPEMTH B PEXMAM (BAOKMPOBKA) C
BbIXOAOM M3 PEXMAMOB (FTOTOBHOCTb) 1 (PABGOTAN MO CASAYIOLLIMAA MPUHUHOMY:

no curHaay «Otkas 3MY», GopMUPYEMOMY CUCTEMOM CAMOAMATHOCTUKM ( )

MPW NOABAEHMUM CUTHAAQ «BAOKMPOBAHME 3ITY MO MOLLLHOCTMY ( ).



MOLLHOCTU HEOGXOAMMO BbINOAHMTb COpPOC NMyTEM HAXATUA KHOMKKM «COpOCH HA AULLEBOM
NAHeAU YCTPOUCTBA UAU MYTEM NOAAYM KOMAHADI U3 KIWI, ACY MAM MOBUABHOFO NPUAOCXKEHMUS.

WHdbopmaumio o NpUYUHAX, BAOKMPYIOLWUX PABOTY YCTPOUCTBA, MOXHO HAWTU B pasAeAe
«CurHaausauman nporpammbl KIWI AU MOGUABHOTO NMPUAOXKEHHUS NPU MOAKAKOHEHUMU K 3ITY.
MNoApo6HoOe onucaHMe NpU4MH CpabaTbIBAOHUA CUTHAAU3ALLUMU COAEPXUTCSA B pasaene 7.17.

7.4 OCOBEHHOCTM PABOTblI AAYPEAL MO UNPPOBOM LLUMHE HEPB

7.4.1

742

743

7.4.4

7.4.5

Undoposas wmHa Hepe obecneyvBaeT HEMPEPbIBHbIM OBMEH MHAOOPMALMKM MEXKAY BCEMM
AAYPEADb B cucteme.

BAaaroaaps LmdopoBOM LLIMHE HEPB M HOAMYUIO BCTPOEHHOTO KOHTPOAAEPA YNPABAEHMS CUCTEME
13 HECKOABKMX AAYPEAD He Hy>XeH LLEHTPAAbHBIM KOHTPOAAEP. B cnucteme ¢ Heckoabkmm AAYPEAD
QBTOMATHUHECKM OMPEAEAIETCS BEAYLLLEE YCTPOMCTBO — Anaep.

Avaep B cucteme C HeckoabkmM AAYPEAb 30A0€T BCEM OCTOAbHBIM 3MTY TEKYLLMM PEXMM
PABOTbI, O MMEHHO YCTOBKM MO TOKY M HAMPSIXKEHMIO.

Y3HaTh KOKOM AAYPEAD B AGHHBIM MOMEHT GBASETCHS AMAEPOM B CUCTEME MOXHO C MOMOLLLBIO 1O
KIWI Ha Bkaoake HEPB.

Amaepom He MOXET BblTb YCTPOMCTBO, CUCTEMA CAMOAMATHOCTUKA BbISBUAC HEMCIMPOBHOCTb MAM
OTKO3. B TOKOM CAy4Oe OBTOMATMHECKM AMAEPOM CTAHOBUTCH CAEAYIOLLLEE MO MNPUOPUTETY
YCTPOMCTBO.

Cuctema, B KOTOPOM MCMNOAB3YETCH LMADPOBAS LLUMHA Hepe, MMeeT CAeayloLLLYl0O OCODEHHOCTb
YNPOBAEHUA: MPU MOACHE KOMOHA, 3AMYCKAIOLLMX/OCTAHABAMBAIOLLMX BbIDCBHMBAIOLLIMM 3APSA,
KOHTPOAbBHbIM PA3PAA, PEXKMUM KOHTPOAS LLEAOCTHOCTM LLenn AB, HO Hux ByaeT pearMpoBaTh TOALKO
Anaep, octaabHbie AAYPEADb ©yAyT UTHOPUPOBATH AQHHYIO KOMOHAY.

Avaep Npu MOAYYEHUM TAKOM KOMOHAbI OTMPOBUT €€ BCEM OCTAAbHBIM AAYPEAbD Mo LwinHe Heps.
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7.5.1

7.5.2

Pabota AAYPEADb B cxeme € ABymMs rpynnamm 3IY MMEET CAEAYIOLLIME OCHOBHbIE MPEMMYLLLECTBA:

PE3EPBUPOBAHME — B PABOTE HAOXOAMTCS OAHA rpynna 3I1Y, BTOpAsd rpynnd HOXOAMTCS B
pesepee. B cAydae HapyweHus paboTbl MCTOYHMKA MUTAHMS TPYMMNbl MAM  OTKA3A
YCTPOMCTBA B PABOTAIOLLLEM TPYMNNE B PABOTY BCTYMAET PE3EPBHAS rpymnna. B cayvae
OAHOBPEMEHHOIO OTKA3d HECKOAbKMX YCTPOMCTB B  OOOMX TPYMMNaX BO3MOXHA
NAPAAAEABHAS ABAPUIMHAS PABOTA oCcTaBLUMXCS 3I1Y;

POBHOMEPHBIN M3HOC — B LUTATHOM peXmme padoTsl rpynnbl MY paboTtatoT nooyepeAHO
POBHbIE MPOMEXYTKM BPEMEHW, OBECNEYMBAS OAMHAKOBYIO  OKCMAYATALMOHHYIO
HaPABOTKY YCTPOMCTB;

BO3MOXHOCTb YCKOPEHHOTO 3apiaa Ab nytem nepesoaa 3[Y B pexmm MAPAAAEAbHOM
pPaBOoTbl ABYX FOYMM (ONEPATUBHO M/MAM ABTOMATUYECKM).

AAg opraHmsaumm padotsl AAYPEAb B Cxeme C ABYMS TRYNNAMM HEODXOAMMO OPraHM30BATb ABC
KQHAAQ OBMEHA MHAOOPMALIMEN:

OCHOBHOM - MOAKAIOYMTL BCE 3I1Y K LMAOPOBOU LLMHE Heps;

PE3EPBHbINM — OPTAHM3OBATbL OOMEH AUCKPETHbIMKM CUTHOAOMM «PaboTay, «TOTOBHOCTbY U
«HepB ecTb 0O6MeEH) (CXEMA MOAKAIOYEHMS MPUBEAEHA HA PUCYHKE .9).

LLMCPPOBOM  LMHbI HEpBE AOCTATOYHO AAS PECAM3ALIMM BCEX COYHKUMM, MOSTOMY MCMOAb3OBAHME
PE3EPBHOIO KAHAAG HE ABASETCS OBS3ATEABHbBIM.

MK MCNOAB3OBAHMM PE3IEPBHOITO KAHAAQ MHADOPMALMKM HEOBXOAMMO BBECTH MPOMPAMMHbIN KAIOY «B80TY,

KOTOPbIM AKTUBMPYET B3AMMHYIO AMArHOCTMKY MCMPABHOCTM KAHAAOB OBGAMEHA MHADOPMALIMM.

MoAPOGHbIE CXEMbl MOAKAKYEHMS, COYHKLMOHAABHBIE BO3MOXHOCTM M OCOBEHHOCTM HACTPOMKM 3MY
NPUBEAEHbI B MPOUAOXKEHMM

7.53

7.5.4

7.5.5

AA9 akTMBALMM AOTUKM paboTel AAYPEAb B cxeme C ABYMS TPYMMOMM AOCTATOYHO 3QAQTH
KOAMYecTBO rpynn 3MY pasHoOe ABYM (yCTaBka Nrpynn).

Mpwu BbIbOpE cxembl PABOTEl C ABYMA TPYMMNAMM ABTOMATMHECKM AKTUBMPYETCS dpyHKLMa ABP,
o6ecneymBaloLLLOs ABTOMATUHECKYIO CMeHY rpynnbl 3IY (pncyHoK 7.2).

Ycaosmem nycka ABP 31Y pe3epBHOM rpynmbl SBAFETCA MCYE3HOBEHME CUTHAAC (Pe3epB B pabGoTey
M3 cetm Heps U/MAM C AMCKPETHOTO BXOAQ. Hanpumep, no NpUHMHE MCYE3IHOBEHMA HAMPAKEHMUS
MUTAIOLLLEN CETU PABOYEM rPYMMbI.

ABP cpabaTbiBAET C BbIAEPXKKOM BDEMEHM, 30ACBAEMOMN YCTABKOM «tapp», MPU YCAOBUM HOXOXKAEHMS
B pexxume «FfoToBHOCTb) BCeX 3[1Y pe3epBHOM rpymmbl.

Nocae cpabaTbiBaHMS ABP yCTPOMCTBA pe3epBHOM PYMMbl MEPEXOAINT B peXMM «PaboTan, 4To
MPUBOAMT K OCTAHOBKE BbIAQYM MOLLLHOCTM BCEX YCTPOMCTB paboyew rpynnbl. PaBo4as v pesepBHas
rpynnbl 3MY MEHSIOTCA (POAIMM.

PYHKLMS PABHOMEPHOTO M3HOCA MOXET ObITb BBEAEHA B PABOTY MPOrPAMMHBIM KAKOHOM «B201».
AAUNTEABHOCTb MOOYEPEAHOM PABOTHI KOXKAOM FPYMMbl 30AQETCH YCTOBKOM ipABHOM M3HOCAN.

PacyeT BbIAEPXKM BPEMEHM 3AMYCKAETCA MOCAE TOTO, KAK rpynna BCTYNMAQ B paboty. lMocae
UCTEYEHMSA BLIAEDXKKM BOEMEHM NPU YCAOBUM HOAMYMS B CETM HEPB CUTHAAQ TOTOBHOCTU PE3EPBHOM
rpynnol «<Pe3epB roTos) PopPMUPYETCH CUTHOA «CMEHA rpynnbh).



7.5.6

7.5.7

MPX NOSBAEHUM CUTHOAC «CMEeHAa rpynnbly PE3EPBHAS MPYMNNA HE3AMEAAUTEABHO MEPEXOAMT B
pexum «PaboTay, MoOCAe Yero padoyas rpynna BO3BPALLLAETCA B PEXMM «TOTOBHOCTbY. Pabo4as m
pe3epBHas rpynmnbl MY MEHSIOTCS KPOAIMMY)

YcTpomnctBo 06eCneYmMBAET BOIMOXHOCTb PYYHOM CMEHBI paboden rpynny 3MY nytem noaqym
CUrHAAQ «CMeHa rpynnbl BHELW.» HO YCTPOMCTBA PE3EPBHOM MOYMMbI.

Mou paboTe B rpynnax B CAyd4ae oTtkasa 3IMY OAHOBPEMEHHO B ABYX MPYMMAX MOLLHOCTb KOXKAOM
rpynnbl MOXET OblTb HEAOCTATOYHA AAS MUTAHUS HAMPY3KM M 30paaa Ab. Aas obecnedverHus
HEOBXOAMMOM MOLLHOCTM MPEAYCMOTPEH PEXMM MAPAAAEABHOM ABAPUMHOM PABOTHI Fpynn Mo
cemm Hepe (MPOrpammHbii KAoY «B205»). PEKOMEHAYETCA MCMOAB30OBATE ACHHYIO COYHKLIMIO AAS
MOBbLILLEHMA HOAEXHOCTM CUCTEMBI.

Arsg obecnedeHns yCKOpeHHOTO 30pg9Aa Ab MPeAyCMOTPEH NEPEBOA ABYX MOYMNM HA MAPAAAEABHYIO
paborTy:

OMNEPATUBHBIM — CUTHAAOM «TMTAPAAAEABHBIM PEXUM) C AMCKPETHOTO BXOAQ MAM 13 ACY. B
CAyYO€e MOAQHM KOMAHABI MO ACY BO3BpAT OBPATHO HA PABOTY MO rPYMMAM BbIMOAHIETCS
nyTeM NOAQYU KOMAHAbI «MTAPAAAEABHBIA PEXUM CTOMY;

QBTOMATHUHECKMI — B PEXMME 3aPgAa Ab Mpr BBEAEHHOM MPOTPAMMHOM KAKOYE «B206).
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PucyHok 7.2 — MNpuHumn pabotsl ABP
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7.6.1

AAYPEAb moxeT o6ecneimBatb KOHTPOAbL COCTOSHMS Ab, YMPABAEHUE BEHTUAILMEN M ODOIPEBOM
LLKQdDa Npu BBEAEHHOM MPOTPAMMHOM KAtoYE «B10T)» (MO YMOAYOHMIO BBEAEH).

7.6.2  AATOPUTM HEMPEPBIBHO KOHTROAMPYET HOXOXAEHUA HaNPsXKeHMd Ab «Uas» U Temnepatypbl Ab «Tas»
B AOMYCTUMbIX AMAMA30HAX.

7.6.3 Tlpu Bbixoae HanpsxeHns AB «Uas» M3 AMAMA30OHA, MPAHULLEI KOTOPOTO OMPEAEAIIOTCH YCTOBKAMM
«Uab muHy 1 «Uab makcey, C BbIAEPXKKOM BpemeHu 20 ¢ ByaeT COOPMMPOBAHA COOTBETCTBYIOLLLOS
CUrHOAM3aLms «Ab paspsbxeHay 1A «Ab nepeHanps>xeHue).

Uas
s NG

v

Usbmakg ———————— £ —— — — —— — — — — — =
HAMPSOKEHUE A

HA AB B HOPME

v

UMMMH ———————— — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— ———— ——— —— — ——— —— =
)

7.6.4

7.6.5

7.6.6

20c Ab nepeHanpmkeHne 20c AB paspsxeHa

PucyHok 7.3 — Mpuaepbl paboTbl AATOPUTMbI KOHTPOAS HAMPSXKEHMS AKKYMYAITOPHOM BaTapemn

NAAYPEAb oGecnevmnaeTr BAOKMPOBAHME 30PIAA AB, O TAKXKe BbIPABHMBAIOLLLENO 30P9A0. BBoA
OAOKMPOBAHMA 30PIAA  OCYLLECTBASETCA C MOMOLLBIO MPONPAMMHOTO  KAloHa  «B102». B
30BMCUMOCTM OT 3HAYEHMS YCTABKM 30P9A AB MOXET ObITb MPUMOCTAHOBAEH AMBO MPU OTKAIOYEHHOM
BEHTUAALMM  (AAS MOAKAIOYHEHMS CUIHOAQ OTKAIOYEHHOM BEHTUAILMM LLKADA MPEAYCMOTPEH
AOTUYECKMIM BXOAHOM CUTHOA (BEHTUASALMA OTKAIOHEHQ)), AMBO MPU OAHOBPEMEHHOM MOBbILLIEHUM
HanpsxeHWs Ab «Uas» BblLLE 3HOYEHMS YCTABKM «Uab 3apaA cTom) U OTKAIOHEHHOM BEHTUAILLMM.

Mpu BAOKMPOBAHMM 3apsad Ab doopmupyetcs curHaa «OcTaHoB 3apsaa Aby v 1ok Ab
OrPAHMYMBAETCA HO YPOBHE YCTABKM «INOA3Y.

3MY obecneymBaeT ynpaBAEHUE CUCTEMAMM OOOTPEBA M BEHTUAILMM LLIKAGOA C AB, 4TO NO3BOASET
OTKA3ATbCSH OT AOMOAHUTEALHOTO BHELLIHETO OBOPYAOBAHMUS, BBIMOAHSIOLLLETO 3TY POAb.

MNpumep PaboTbl AATOPUTAMA MOKA3AH HA PUCYHKAX 7

MNpnu CHUXEeHMM Temnepartypbl Ab HmKe 3HA4YeHMd ycTaekm «ToGOrpeBda MYCK» C BbIAEPXKKOM
Bpemenm 60 c 3IY dbopmmpyet cUrHaa «Myck oborpesan. OCTAHOB OBOTPEBA OCYLLLECTBASETCS
MPW NOBbILLEHWMM TEMNEPATYPLI AB AO 3HOYEHMSA, ONPEAEATEMOTO YCTOBKOM «ToGorpesa cTom.
MpK CHMXXEHMM TEMNEPATYPbI Ab HKE 3HAYEHMS YCTABKM «TAB® MUH) C BbIACPXKKOM BpemeHmn 20 ¢
DOPMUPYETCH CUTHOAM3ALMA (AB 3aMep3aHue).



Ta6
T oborpesa
cron

T oborpesa
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PucyHok 7.4 — Npumep paboTbl AATOPUTMA KOHTPOAS COCTOSHMS AB MpW MOHUXKEHWUM TEMMEPATYPbI

7.6.7 Tlpy MNpEBbILLEHUM TeMnepaTypom Ab 3HAYEHMS YCTOBKM «TBEHTUAALMM MYCK» C BbIAEPXKKOM
Bpemenm 60 ¢ 3MY dbopmumpyeT CUTHAA «Iyck BEHTUAALMMKY). OCTAHOB BEHTUAALIMM OCYLLLECTBAIETCS
MPU CHWXKEHMM TEMMEPATYPLI AB AO 3HOYEHUS, OMPEAEAIEMOTO YCTOBKOM (TBEHTUASALLUM CTOM).
[Py BBEAEHHOM MPOrPAMMHOM KAlOHE «B104» CUrHAOA «yCK BEHTUAALMMY COOPMMPYETCH B
pexmnme 3apgaa Ab C 3aaepxkom 60 ¢ BHE 3GBMCUMOCTM OT TemnepaTtypbl Ab. NOCAE OKOHYOHMS
30PAAC BEHTUAALMA MPOAOAXKAET PABOTATH ELLLE B TEYEHME OAHOTO HACA.
CurHan «MeperpeB AB» OpPMUPYETCS C BLIAEPXKKOM BpemeHu 20 ¢ npu MPEBbILLEHMM
Temneparypon Ab 3HOYEHUS YCTABKM:

B «Ta6 makc B3» B PEXMMAX PYYHOTO MAM BbIDABHMBAIOLLLETO 3APIAQ;

B «Ta6 makcy» B OCTAAbHbIX PEXMMOX.

Mpu 3ToM  CcpabatbiBaeT CUTHOAM3ALMS «ABb  neperpeB)y U OOPMUPYETCA  CUIHAA
«MyCK BEHTUAALLUWY).

|t |

Ta6

T ab makc /
T ab Makc B3 | & seHtuAsuM

~,
=~

TBEHTUALMM  — — — B
MycK 1

T BEHTUAALMM
cron

— | ) t
40 ¢ 20c
60 c

PucyHok 7.5 — MNMpumep paboTbl AAFOPUTMA KOHTPOAS COCTOAHMA AB Npu MOBBILLIEHUM TEMMAEPATYPbI

7.6.8  Tpu BBEAEHHOM NPOrPAMMHOM KAloHE «B103» curHan «Meperpes Aby orpaHMYMBaET TOK 3apsad Ab
3HOYEHMEM, 30ACHHbIM YCTABKOM (lNOA3). [TOCAE CHUXEHMA HaMPSKEHMS HO AB HUXKe 3HaYeHWs 207
B OAOKMPOBAHME 30PAAQ ABTOMATUHECKM CHUMAETCH AO BOCCTAOHOBAEHMS HAMNPSXKEHMS HA AB AO
3Ha4eHMs 230 B.
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B npouecce akcnAayataumm Ab 3HOYEHU HAMPKEHUS U TEMMEPATYPbI MOTYT OTKAOHATLCS OT
HOPMOABHO AOMYCTUMbIX 3HAYEHMI K MPUBOAUTL K CHUXKEHMIO pecypca Ab.

MoBbILLEHHOE HANPMKEHME HO AB BO3HMKAET MO MPUYMHE NEPE3APIAA MU3-30 HEMPABUABHOM
HACTPOMKM 3M1Y. B TOM YUCAE M3-30 YPEIMEPHOM MPOAOAXKUTEABHOCTU YCKOPEHHOTO 3aPAAQ,
30BbILLEHHOTO HAMPIXKEHUA B PEXMME MOA3APIAC, 30BbILLUEHHOTO TOKA 30PAAA. [TOBbILLIEHHOE
HOMPXeHWEe HO AB CHUMXOET CPOK ee CAYXObl, MPUBOAMT K 3AKUMAHUIO DAEKTPOAMTA M
3HOYUTEABHOMY TQA30BbIAEAEHUIO. B CBA3M C 3TWMM KUCAOTHbIE OKKYMYASTOPbI CHOGXEHDI
CNELMAABHBIMU MPEAOXPAHUTEABHBIMM KAQMOHOMM AA COPOCA MNOBLILLEHHOTO AQBAEHMS, O
B OKKYMYASTOPHbBIX MOMELLLEHUAX BCETAQ OPraHU3YETC MPUHYAMTEABHASN BEHTUAALLMY, T.K.
BLIAEAAEMbIN T3, BOAOPOA, ABAIETCS B3PbIBOOMACHbIM.

MNoHmxKeHHOE HanpsXKeHne HA ABb MOXET BO3HMKATL MO MPUYUMHE HEAO3ApPsAd M3-30
HEMPABUABHOM HACTPOMKM 3[TY, O MMEHHO 3QHWMKXEHHbIX 3HOYEHMIM TOKA MAM HAMPSKEHUS
3apsgaa. MToHWXKEeHHOE HanpsXXeHne Ha Ab B HODMOABHOM PEXMME PABOTLI MOXET SBAIETCS
KOCBEHHbIM JOAKTOPOM CHMXKEHMA EMKOCTM AB.

MNoBbILLEHHAS TeMNepaTypd Ab MOXET BO3HMKHYTb MO MPMYMHE MOBBILLEHHOTO TOKA 30P4AQ,
AAMTEABHOTO  YCKOPEHHOTO 30PSAQ, HEAOCTOTOYHOM BEHTUAALMKM B OKKYMYAITOPHOM
MOMELLLEHME UAM LLKAQDY. [MOBBILLEHHAS TEMNEPATYPA OKA3bIBAET 3HOYUTEABHOE BAMSIHUE HO

CpPOK CAYXObI Ab.
120

100

Cpok cAyx6bl 6aTapen (%)
o~
o

Temnepartypa, [°C]

PEKOMEHAOBAHHbIM TEMMNEPATYPHbIM AMAMA30H 3KCOAYATAUMM OOAbLUMHCTBA CBUHLIOBO-
KUCAOTHbIX AB AeXUT B npeaeAax +15°C + +25°C . BOABLUMHCTBO MPOM3BOAMTEAEN
PEKOMEHAYIOT M3Beratb TeMNepPATYpPsbl BbiLLE +45°C, KOTOPbIE SBASIOTCA HEAOMYCTUMbIMU U
PE3KO CHUXKXAIOT CPOK CAY>KObI AB.

AAs obecneyveHMs HAAEXHOrO 3AEKTPOCHAGXeHus Ab Heo6XOAMMO 3KCNAYATMPOBATL B
TEMNepaTypHOM AUAMNA30HE, PEKOMEHAYEMOM NPOUIBOAUTEAEM.

AAs noaAepXaHus Temnepatypbl Ab B AONYCTMMBIX MPEAEAaX AOMOAHUTEALHO CAeAyeT
MCNOAb30BATb TEMMEPATYPHYIO KOMMEHCALMIO HaNpsXeHus 3apsaa (7.18).
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7.7.1

7.7.2

773

7.7.4

7.7.5

AAYPEAb obecnedmBaeT YCKOPEHHbIM 30p5A AB OAHUM M3 CACAYIOLLIMX PEXMMOB, 3AACBAEMBbIX
YCTOBKOM (Pexmnma 3apsaaan:

PYYHOM PeXMM 3apsad (7.8);

PEXUM 30PAAA METOAOM U (7.9) C GBTOMATUHECKUM MEPEXOAOM B PEXKMM MOA3APIAA | );
PEXUM 30PIAA MeTOAOM U ( ) C ABTOMOTUHECKMM MEPEXOAOM B PEXXMM MOA3APIAC ( ):
PEXUM 30PIAC MeToAOM UL ( ) C ABTOMOTUHECKMM MEPEXOAOM B PEXMM MOA3APAAC ( ).

AAYPEAb BbLIMOAHAET QKTUMBALMIO PEXMMA 30PIAA B CAYYAE MPEBbLILLEHNI TOKOM ABb 3HAQ4YeHUs
0,05-C. Ecant Ipgpz =20,05-C, TO TOK AB HEOOXOAMMBIM AAS  OKTWMBALMKM PEXMMA  3APAAC
ONPEAEAIETCS KAK Ifgns + 1.

MNepexoA B PEXMM NMOA3APAAQ MPOUCXOAMT NPU CHUDKEHUM TOKA AB HMXKE 3HAYEHMS, 30ACBAEMOTO
yCTABKOM «lnoA3».

30AEPXKKA AKTUBALMKM PEXKMMA YCKOPEHHOTO 30PAAA M BBIXOA M3 HETO COCTABASET 60 C.

MO KOMOHAE MOAb3OBATEAN MAM ABTOMATUYECKM HA OFPAHMYEHHOE BPEMS MOXET BOblTh 3AMYLLLEH
OAMH M3 CMELMAABHBIX PEXMMOB 30PIAC, YKA3OHHbBIX B MOPIAKE MPUOPUTETA UX AEMUCTBUS, HAYMHAS
C HAMBbICLLIETO:

PEXMUM BbIDOABHMBAIOLLLETO 3APSA ( )
KOHTPOAbHbIM pa3psa Ab ( )

KOHTPOAb LLEAOCTHOCTM LLEMM NOAKAIOHEHMS A ( ).

B oaMH momeHT BpemeHm AAYPEAb moxeTr obGecneumBaTb TOABKO OAMH PEXMM 3APSAd.
CneumanbHble  PeXunMbl 3apAAa ODACACIOT ABCOAIOTHBIM  MPUOPUTETOM  HAA  PEXMMOM,
30A0BAEMbIM YCTABKOM (Pexxuma 3apsaa.

Mpn 3anycke OoAee MPUOPUTETHOTO PEXMMA TEKYLLLMM MEHEE MNPUOPUTETHBIM PEXMM ByaeT
OCTAHOBAEH. 3AMyCK MEHEee MNPUOPUTETHOIO PEXMMA OYAET HEBO3MOXEH AO 30BEPLLIEHMS
AENCTBUA BOAEE MPUOPUTETHOTO.

locAe 3CBEPLUEHUA AEMCTBMA CMELMAABHOIO pexXxuma 3apsaad AAYPEAb asTtomatmyecku
BO3BPALLLAETCH K PEXMMY, 30AQHHOMY YCTABKOM «Pexxnma sapsaaa.

MaKCUMOABHBIM TOK HA BbIXoAE 3[TY MOXET BbiTb OIPAHUMYEH C MOMOLLLBIO YCTABKM «IMAKEy, KOTOpas
MO YMOAYOHMIO MMEET 3Ha4YeHre 12,5 A.



7.8 PYHYHOW PEXUM 3APIAA

7.8.1 B pYy4HOM pPEXMME 3APIAQA 3HAYEHUI HAMPIKEHMSA HA BbIXOAE AAYPEAD 11 MOKCMMAABHOTO TOKAO Ab

OMNPEAEAFIOTCA YCTABKAMM U3AP.P¥"IH. “ I3AP.P¥"IH.-

7.9 PEXMM 3APAAA METOAOM U

7.9.1  Tpadouk 3apsaa Ab metoaom U MOKA3OH HO pUCyHKe 7.6.

u, i

Unoas o () Unoas
U
|

|30|o.U

II'IOA3 Y

[} [
3apsa | 3apsa U Moasapsa t

PucyHok 7.6 — Tpadouk 3apsaa Ab metoaom U

7.9.2  TMpu ncnoAb3oBaHMM metoaa U Tok AB B mpoLecce 3apsad OrpaHUYEH BeAnIMHOM yCTasku I3ap.u,
HanpsxeHue seandmHot Unoas. Kak npasmao BeamdmHa I3ap.u He AoAXHA npesbiLLaTs 0,3*Cho.

7.9.3 TlocAe CHUXeHMs ToKa 3apsaa Ab Hike ycTasku Inoas B Teverme 6oaee 30 ¢ 3MY aBTOMATUHECKM
MepEexXOAMT B PEXMM NoA3apIAC (7.12).

AQTHCKOM BykBOM C C YMCAOBBIM MAPAMETPOM 0B03HAYAIOT EMKOCTE AB Mpu paspsae 3a

| OMPEAEAEHHbBIM MPOMEXYTOK BpemeHmn B yacax: 1, 5, 10, 20 1 T.A.
= 3Ha4veHne Cio NPUHATO CHUTATb CTAHACPTHBIM 3HAYEHUEM, KU BOABLLIMHCTBO MPOU3BOAMTEAEN

YKQ3bIBAET EMKOCTb AB, KOTOpYto 6aTapes obecnedmBaeT Npu paspsae B TedeHune 10 Yacos.



7. 10PEXNM 3APAAA METOAOM IU

7.10.1 Tpadouk 3apsaa Ab metoaom IU NOKA3AH HO pUCYyHke 7.7.
Ul

U 3ap.lU

3ap.IU

l MOA3

3apsga | 3apaa U MNMoa3apsa, t

PucyHok 7.7 — Tpadouk 3apsaa Ab metoaom U

7.10.2 MeToa IU COCTOUT 13 ABYX CTyMEHEM:

B nepBas - 30PAA MOCTOSHHBIM TOKOM, OTPAHMYEHHbIM ycTaskon l3apau. Hampsxerue B
npoLecce 30PSAQ BO3PACTAET AO 3HAYeHms ycTaskm Usap.ju, mocAe Yero ocyluectsasercs
nepexoA KO BTOPOM CTyMeHM;

M BTOPOR - 30PSA MOCTOAHHLIM HAMPSIXKEHMEM, OrPAHMYEHHBIM ycTaBkon Usap.qu. Mocae

CHUXEHMS TOKA 3apaAa AB Hike ycTasku Inoas B TeveHme Goaee 30 ¢ 3MY aBTOMATUHECKM
MEPEXOAMT B PEXMM Moa3apsaa (7.12);

7.11 PEXUM 3APAAA METOAOM IUI

7.11.1 Tpadoumk 3apsaa metoaom IUl NOKa3aH HaO pUCyHke 7.8.
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Usap2.ul
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3apaa | 3apsa U 3apaa | MoA3apsa t

PucyHok 7.8 — padouk 3apsaa Ab metoaom IUI
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7.11.2

7.12.1

7.12.2

7.12.3

7.13.1

7.13.2

7.13.3

7.13.4

=2

MeTtoa Ul COCTOUT 13 TpEX CTyNEHEN:

nepBas - 30pPsSA MOCTOAHHBIM TOKOM, OTPAHMYEHHbIM ycTaBkoM l3ap1.aul. HanpsxeHue B

npouecce 30piAa  BO3paAcTaeT A0 3HadeHms yctaskk  Usapiiul,  mocae  uero
OCYLLIECTBAAETCS NMEPEXOA KO BTOPOM CTyMNEHM;

BTOPQS - 30PSA MOCTOSHHBIM  HAMPSXEHWMEM, OrpaHmdeHHbim yctaskon Usapaur. B

npouecce 30psSAd TOK AB CHWXAETCS AO 3HAYEHWs ycTaskm l3ap2.iul, mocae uero
OCYLLLECTBAIETCSH MEPEXOA K TPETLEM CTYMEHM;

TPETbA - 30PAA MOCTOAHHBIM TOKOM, OrPAHMYEHHbBIM yCTaBkoM l3ap2jul. HanpsxeHue B
npouecce 30psAa orpaHuieHo 3HadeHnem yctasku Usap2gul. TOCAE CHUXeEHMs Toka
3apsaa AB Hike yctaskm Inoas B TeueHme Boaee 30 ¢ 3MY ABTOMATUYECKM NMEPEXOAMT B

PEXMM MOA3APIAQC | ). AAUTEABHOCTb TPETLETO 3TAMNA OrPAHMYeHa BpemerHem taap2.1ul,
MO MCTEYEHUM KOTOPOro 3IY ABTOMATUHECKM MEPEXOAMT B PEXMM MOA3APAAQ BHE
30BUCHMMOCTM OT 3HAYEHUSI HAMPIKEHMS 3APIAC.

3MY nepexoamt B pPexmm MNoA3apIAd (MOAAEPXKMBAIOLLLETO 30PSIAQ) OBTOMATMHECKM MOCAE
30BEPLUEHMS 30PIAA OAHMM 13 meToaos U (7.9), IU ( ) mam UL ( ). YCAOBMEM MEepexoad B
PEXMM MOAIAPAAQ FBASETCH CHMXKEHMUE TOKA AB HUxXe 3Ha4YeHMs yCcTasku Inoas B TeveHme 30 c.
Pexxmm MoA3apPSIAQ MOAAEPXKMBAET AB B MOAHOCTBIO 3APKEHHOM COCTOSHUU AAS OBecneyveHus
MOKCHUMOABHOM FOTOBHOCTU K pABOTE B CAYHAE MEPEPLIBA MUTAHMUA.

HanpsxeHue, NOAAEPXMBAEMOE B PEXMM MOA3APIAQ, 3aa0eTCs yCTaBkOW Unoas, MOKCUMOAbHBIM

TOK AB Mpur 3TOM OrpaHmimBaeTcs ycTakon Izap u, 13ap iu 1AM 13aP1.1u1 B 30BMCUMOCTH OT BBIGPAHHOTO
METOAQ YCKOPEHHOTO 3aPSAQ.

MyCK/OCTAOHOBKO PEXMMA  BbIPABHMBAIOLLLETO 30PIAC  BO3MOXHbBI MyTEM  MOAQYM  KOMOHA
«B3 nyck»/«B3 cTomn) C MOMOLLIbIO AMCKPETHbBIX BXOAOB, 13 KIWI mam 13 ACY.

Mpw paboTe HeckoAbkmx AAYPEAD B crcTeme AQHHOS KOMOHAQ AOAXHA OblTb MOAQHA HO Anaepa
LUMADOPOBOM LLIMHbLI Heps.

B pexumme BbIPABHMBAIOLLLETO 30PIAA HAMPSKEHME U MOAKCHMMOABHBIM TOK ABb  OrpaHMYEHbI

yctaskamu Usap.e3 v I3ap.g3.

AAUTEABHOCTb PEXMAMA  BbIDABHMBAIOLLLETO 30PAAA 30A0eTCq ycTaBkor F3ap.3.aaut. Pexmm
BbIDOBHMBAIOLLLETO 3APIAC MOXET 3ABEPLLUMTLCA AOCPOYHO, ECAU B TEYEHUE MOCASAHMX 2-X 4OCOB
3HAYEHUE TOKA Ab M3meHuAoCh meHee Yem Ha 0,0015C. MNocae 3aBepLUEHUs BbIPABHMBAIOLLLETO
3apgaa 3MMY BO3BPALLLOETCS B PEXMM, 30ACHHBIM C MOMOLLLBIO YCTABKM (PeXnm 3apaaan.

B npouecce akcnayataumm AB MPOUCXOAMT MIMEHEHUE BHYTPEHHENO COMPOTUBAEHMS
OTAEABbHbIX DAEMEHTOB AB, 4TO MPUBOAMUT K HEPOBHOMEPHOCTU 3APIAD. AAT YMEHBLLEHUS
PA3BPOCA BHYTPEHHETO COMPOTUBAEHUS MPEAHA3HAYEH BbIDOBHUBAIOLLMM 30PSA.

B cAy4ae rayboKoro paspsad, HEAOCTATOYHOTO 3apsACc Ab, npu BBoAe AB B aKcnAyataumio
MOCAE TPOHCMOPTUPOBKM MAM AAMTEABHOTO XPOHEHMS MOXET NOTPEBOOBATLCH BbIMOAHUTbL
BbIPOBHMBAIOLLLMM 3APSA.

BbIDOBHMBAIOLLLMM 30PSA MPOBOAMTCA MPU MOBLILLUEHHOM HAMPSXKEHUM, NMOSTOMY B CAyHOE
MOBbILLEHMA TEMNEPATYPbI AB BbiLLIE AOMYCTUAMOTO 3HAYEHUS 30PAA AB OCTOHOBAMBAETCYH AO
CHWXXEHMA TEMMEPATYPSI. [TUTAHME HATPY3KM MPU STOM OCYLLLECTBAIETCH B LUTATHOM PDEXMME.



HekoTopblie BUAbI OKKYMYASSITOPOB HE MO3BOASIIOT MPOBOAUTb PEXMM BbIPABHUBAIOLLLETO

3apAAQ, Hanpumep, OaKKYMYASITOPbl, M3rOoTOBA€HHble MO TexHoAorun GEL. Tepea
MCMNOAb3OBOHUEM PEXUMA BbIPABHMBAIOLLLETO 3APAAC BHUMATEABHO U3Yy4YUTE PYKOBOACTBO NO
SKCMAYATALLMU HO MPUMEHAEMbIE AKKYMYASTOPbI.

7.14KOHTPOABHbIM PA3PSA

7.14.1

7.142

7.143

7.14.4

7.14.5

EMKOCTb — 310 napameTp Ab, XOPAKTEPU3YIOLLMM KOAMHECTBO SAEKTPUHECKOM 3HEPImu,
koTopoe Ab cnocoBHO 3anacTy. B npouecce aKCNAyataumm emMkoCTb Ab CHmxaertcs, 4to
BbI3blBOET HEODXOAMMOCTb €€ NMEPUOAMIECKOTO KOHTPOAS.

OnpeaereHne AKTMHECKOM EMKOCTHU HEODXOAMMO BbINMOAHSATH B MPOLLECCE KOHTPOABHOTO
paspgaa  Ab.  [IepUMOAMYHOCTb  MPOBEAEHUS  KOHTPOABHOTO  PA3PIAQ  OMPEAEAdeT
npousBoanTEAb AB. B BOABLLMHCTBE CAY4OEB OHA PABHA OAHOMY TOAY.

CHuxeHne emkocTn Ab Hke 80% OT HOMMHOABHOTO 3HOYEHMS TOBOPUT O TOM, YTO PEeCypcC
AB MOAXOAUT K KOHLLY M1 @MKOCTb ByAET CHMXXATLCH eLLe BbicTpee.

B ycTponciee peaar3oBaHA QoyHKLIMS KOHTPOABHBIM paspsiaA, MPEAHO3HAYEHHAN AAS MPOBEAEHUS
KOHTPOABHOTO PA3PgAa M pacyHeTd dOAKTMHECKOM eMKOCTM AB. Tpadomk paboTtbl dOyHKLMM
NMPUBEAEH HO PUCYHKe 7.9.

3anyCcK KOHTPOAS PA3PAAC BO3MOXKEH TOABKO MPUM HOXOXAEHMM 3ITY B pexxmme noasapsad (7.12) m
BBEAEHHOM AOYHKLLMM KOHTPOAS COCTOAHMA AB. NyCK OCYLLLECTBASETCA MOAB3OBATEAEM MO KOMAHAE
«KOHTPOABHBIN pa3psaA NYCK) C AUCKPETHOIO BXoAd, M3 KIWI mam 13 ACY. Mpu pabote HECKOAbKMX
AAYPEAb B crcTeme AOHHOS KOMOHAC AOAXKHA ObITb MOAQHA Ha Auaepa LndopOBOM LLIMHBLI Heps.
Mocae 3anycka doyHkumMmM AAYPEAb nepexoanT B PEXMM MNOAAEPXKAHUA HAMPIKEHUI HA
MUHUMOABHOM YpOoBHE («Uab muny + 0,5 B) 1 KOHTPOAMPYET Pa3psA, PACCUMTBIBAS EMKOCTb AB.
OCTAHOBKQA BbIMOAHEHMSA AATOPUTMA MOXET BbIThb BbIMOAHEHO ABYMS MYTAMM:

B aBTOMATUHECKM MPU CHUXKEHMM HAMPIKEHMA HO AB Hke 3HaYeHUsd «Uab Muny» + 2 B;

B BpyYHYIO MO KOMAHAE «(KOHTPOABHbIN paA3psA CTOM) C AMCKPETHOTO BXoAd, U3 KIWI MAK 13
ACY.

MocAe 3aBepLUEHMS PABOTbI AATOPUTMA PACCYUTOHHOE 3HAYEHUE EMKOCTU JOMKCUPYETCS B
>KYPHOA M3MEPEHMT eMKOCTH Ab (8.6).

U U3y e

Uap e

KoHTpoAb emkocTu AB

UAB MWH + 2B

UABMWH+0.58 | _ __ ___________

[ t

[TyCK KOHTPOAS 3asepLueHue

emkocT1 Ab KOHTPOAS
emKocTh Ab

PucyHok 7.9 — F'padomk paboTbl AATOPUTMA KOHTPOAbL EMKOCTM AB

CoraacHo PA 34.50.502-91 nepeA nNpPOBEAEHUEM KOHTPOAbHOrO paspsAd Heo6X0AUMO
NPOBECTU BbIPABHMBAIOLLMKA 3apSA (7.13). HekoTopble BUAbI OKKYMYAATOPOB HE MO3BOASAIOT
NPOBOAUTb PEXUM BbIPABHUBAIOLLLETO 3APAAQ, HANPUMEP, AKKYMYASTOPbI, U3TOTOBAEHHbIE NO

TexHoAorum GEL. NepeA UCNOAb3OBAOHUEM PEXMMA BbIPABHMBAIOLLLETO 3APSAAQ BHUMATEABHO

M3yYUTE PYKOBOACTBO MO DKCMNAYATALIMU HO NpUMeHsemble Ab.
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7. 15KOHTPOAb UEAOCTHOCTU LLEMNN AB

7.158.1

7.15.2

7.15.3

7.15.4

=

AKKYMYASITOPHOS OaTapes COCTOMUT M3 OKKYMYASTOPOB, COEAMHEHHbIX MeXAy COoBoM
MOCAEAOBATEABHO C MOMOLLIBIO Mepembiiek. HapyLLleHMe KOHTOKTA HA KOKOM-AMOO M3
DAEMEHTOB MOXET MPUBECTM K OTKA3Y BCEM BATAREN, MOITOMY KOHTPOAb LIEAOCTHOCTM LIEMMU
MOAKAIOHEHUS AB IBAIETCS BAXKHOM M HEOOXOAMMOM doyHKUMeEM 3M1Y.

B ycTpoMcTBE PEAAM3OBAHA OYHKUMA KOHTPOASN LEAOCTHOCTM uernm AbB. lpumep paboThl
QAATOPUTMA AOYHKLMM MPUMBEAEH HO pucyHke 7.10.

3anyCK KOHTPOAS BO3MOXEH TOABKO MPUW HAXOXAeHUM 3MY B pexmme noasapsaa (7.12). MNpwm
paboTte HeCKoAbkix AAYPEAb B cUCTeMe AQHHAS KOMOHAO AOAXHA OblTb MOAQHO HA Auaepa
LMJOPOBOM LLIMHBI Heps.

AATOPUTM MOXKET ObITb 3AMYLLLEH ABYMS MYTIMM:

B OBTOMOTMYECKM MPU BBEAEHHOM MPOTPAMMHOM KAKOYE «B303» (MO YMOAYOHUIO BBEAEH).

MeproAMIHOCTb MPOBEPKM 30AaeTCH yCTaBkoM «tku nEPMoA» (MO ymoAYaHMio - 1 4).
B Bpy4HYIO MO KOMAHAE «TecT wenm) C AMCKPETHOTO BXxoad, 13 KIWI mam 13 ACY.

MEUHUMI PaBoTbl AYHKLMM OCHOBAH HO CBOMCTBE YBEAMYEHMS TOKA 3apiaa Ab Mpu yBeAMYEHUM
HanpsxeHus Ha AB.

MNocae 3anycka nposepkn 3IY MOBbLILLIAET HAMPIMKEHUE HA BbIXOAE HO 2 B. Ecam B TeueHme 10 ¢
MocAe CTapTta Tok AB yBeAmdmBaeTcs Boaee Yem Ha 3HayeHue yctasku «la6 kuy, 1O uenb Ab
CYUTAETCH LLEAOM U dhopMuUpyeTCs coobLLeHme «TecT enu Ab ycneluHbiny. B MPOTMBHOM CAy4ae
dPoOpPMUPYETCH CUTHAAM3ALME «O6pbIB LLenu AB).

Ugbix

O | ( -

0.25 A fk

Uens Ab ucnpasHa O6pbiB uenu Ab
t
CrapT 3aeeplueHue Crapr 10 ¢ 3aseplieHue
npoBepPKKU NpPoBepKKU NPOBEPKH npPoBEpPKKU

PucyHok 7.10 = [MpoLecc NpOBEPKM LLEAOCTHOCTM Liernen Ab



= CKOpPOCTb XMMMHECKOU PEAKLMU DAEKTPOAUTA 3CBUCUT OT TEMMNEPATYPbLI OKPYXXAKOLLLEM
| cpeabl. Tlpy CHWXeEHUM Temnepatypbl Ab, cCHwxaetcs €€ éMKOCTb. [P MOBbILLEHWM
— Temneparypbl Ab BBICOKAS CKOPOCTb AMGOAY3MM MPUBOAMT K YCKOPEHHOMY M3HOCY Ab.

TeMnepaTypHas KOMMEHCAUMS B AArOpUTMax pabotel  3MY  (TepMoOKOMMEHCAUMM)
obecneymBaeT M3MEHEHME HAMPMKEHMS HA AB, B 30BUCMMOCTM OT €€ TeMNEPATypsbl.
MNoBbILLIAY HAMPSXKEHME MPK 3AMEP3AHMM AB 1 MOHMXKAS NPW HArpPEBE.

MpounssoanTeA AB, KOK MPOABUAO, YKA3bIBAKOT B AOKYMEHTALMM HOMUHAABHYIO TEMMEPRATYPY,
MPM KOTOPOM KOMMEHCALMS HE OCYLLLECTBAIETCH, AMOO MHTEPBAA TAKMX TEMMNEPATYP. A TAKXKE
KO3 DUUMEHT TEMMEPATYPHOM KOMMEHCALMU, OMPEAEANOLLMIA CTEMEHD KOMMEHCALMM.

7.16.1 AAYPEAb o6ecneymBaeT TepMOKOMMNEHCALMIO HAMPIKEHM 3apiaa Ab HO mHTepBaae o1 0 A0 50
°C. BBOA KOMMEHCALMM OCYLLECTBASETCA MPOrPAMMHBIM KAIOHOM «B301». B 30BMCHMMOCTM OT
30AQHHOTO 3HOYEHMS TEPMOKOMMEHCALMA MOXXET BbIMOAHATHCA BCETAQ, AMOO TOABKO B peXmme
MOA30PIAA (MO YMOAYAHMIO TEPMOKOMMNEHCALMA AKTUBHA TOABKO B PEXMME MOA3APAAQD).

7.16.2 VHTEPBAA HOPMOABHBIX TEMMNEPATYP 3IKCMAyaTAUMM AB, B KOTOPOM KOMMEHCAUMS He
OCYLLLECTBAFETCS, OMPEACAIETCS YCTABKAMM:

TKOMN HU3 — HUXKHSA MPAHULIG HOPAMOABHOTO AMAMNA30HA Temnepartyp, °C;

Tkomn BepX — BEPXHAA MOAHMLA HOPMOABHOTO AMANA30HA TemnepaTyp, °C.

Mpu CHUXEHUM TemnepaTtypbl Ab HuKe TKOMA HU3 BLINMOAHSETCS YBEAMYEHME HAMPSXKEHMS, MPU
MOBbILLEHMM TEMMNEPATYPbI AB BbiLLiE TKOMM BEPX — CHUXEHUE HAMPSIXKEHUS (PUCYHOK ).

Ugbix ‘
MoBbiLLeHue BbIXOAHOIO CHUXeHue BbIXOAHOIO
HANpPsS>XeHus HANpPSXeHUs
U e N ————— S -+ e ee et
0°c  TKOMM HM3 Tkomn Bepx  50°c Tag
PuUcyHok 7.11 — TepMOKOMNEHCALMS HAMPSXKEHUS MPU PA3AMYHbBIX 3HOYEHMAX (TKOMN HU3) U (TKOMN BEPX)

7.16.3 3MY pACCUYATLIBAET YCTABKY HAMPSIXKEHMS ASMCTBYIOLLLETO PEXUMA C YHETOM TEPMOKOMMEHCALMM
Uyct pacy MO POpPMYAE:

Uycrpacy = U + dUgomn (7.1)
rae U — yCTOBKO HOMPSXKEHMS AEMCTBYIOLLLETO PEXUMA 3APSAC, B;

dUxomn T — HONPS>XXEHWE KOMNEHCaLmu, B.



7.16.4 3HaveHume HanpsxeHus komneHcaumm dUkomn 1 3MY pACCUUTBIBAET MO GOOPMYAE:

( KTEMH KOMIT .
~ 1000 (Txomn uz) * N, ecnu Tap < 0

Kremn komn
1000 (Tomn nuz — Tap) - N, ecitn 0 < Typ < Ticomn nu3

dUgomn T = 9 0, ecnu Txomn uuz < Tas < Tkomn BEPX (7.2)
Kremn komn
1000
Kremn komn
1000

rae Kremm komn — YCTOBKO KOO MMUUMEHTA TEMMNEPATYPHOM KOMMEHCALMM, MB/°C/aremenT;

' (TKOMH BEPX — TAB) * N, ecnu Tyomn gepx < Tap < 50°

* (Tkomn Bepx — 50°) * N, eciu Tpp > 50°

N — yCTABKAO KOAMHYECTBA MOCAEAOBATEABHO COEAMHEHHbIX SAEMEHTOB Ab;

Tkomm Huz — YCTABKA HUXKHEM MO AHMLLBI HOPMOABHOTO AMAMNA3OHA Temneparyp, °C;

Tkomm BEPX — YCTOBKQ BEPXHEN IPAHULLEI HOPMOABHOTO AMANA30HA Temnepatyp, °C;

T — TEemneparypa Ab, °C.

7.16.5 B cAy4ae 30AQHUA PABHbIX 3HAYEHWMM YCTOBOK TKOMN HMU3 1 TKOMN BepxX KOMMEHCALUMA OyaeT
BbIMOAHATHCA HO BCEM MHTepBaAe Temnepatyp o1 0 A0 50 °C (pmcyHok 7.12).

UBI:IX

MoBbiLLEeHNE BbIXOAHOTO CHMXXEeHUEe BbIXOAHOro
Hanps>XXeHus HaNps)XXeHus

0°c TKOMM BEPX 50°c Tas
TKOMIM HM3

PucyHoK 7.12 — TepMOKOMMNEHCALLMA HAMPAXKEHMA NP PABHbIX 3HOYEHMAX «TKOMM HU3) 1 (TKOMN BEpPX)

3HaveHue HanpsxeHus komneHcaumn dUkomn 1 3MY B 3TOM CAydae OyAE€T PACCHATLIBATL MO

dbopmMmyAae:
Kremn komn o
EETTT (Tomn nuz) = N,ecin Typ < 0
K
dUxomnt = %}(SMH * (Txomm Bepx — Tag) * N, ecn 0° < Tpp < 50° (7.3)
Kremn komn

1000 (Txomn Bepx — 50°) - N, ecaiut Tpp > 50°

rae Krgpmm komn — YCTOBKO KOSADMUULMEHTA TEMMNEPATYPHOM KOMMEHCALMM, MB/°C/aAeMeHT;
N — yCTABKO KOAMHECTBA MOCAEAOBATEABHO COEAMHEHHbBIX SAEMEHTOB AB;

Tkomm Huz — YCTOBKA HUDKHEWM MOAHULLBI HOPMOABHOTO AMAMA30HA Temneparyp, °C;

Tkomn Bepx — YCTOBKA BEPXHEM MOAHMLEI HOPDMOABHOTO AMANA30HA Temnepatyp, °C;

T — Temneparypa Ab, °C.



7.17 CUTHAANSALNA

7.17.1 YCTpOMCTBO QQOPMMUPYET CUTHOA «CpabaTbiBOHME CUMHAAM3ALMMY, MPEAHAHAYEHHDBIM AAS
MCMOAB3OBAHMS B CUCTEME LLEHTPAABHOM CUTHOAM3ALLMKM OBBLEKTA:

B npu cpa®aTbiBAHUM AATOPUTMOB (TABAMLAG 7.3);

B npu NOCTYNAEHMM CUTHOAOB OT BHELLIHMX YCTPOMCTB (TABAMLA 7.4).

7.17.2 COpOC CUTHOAM3IALMM MOXHO OCYLLLECTBUTD CAEAYIOLLIUMM MYTAMM:
B Hoxatmem Ha KHomky «STATUSY HO AMLLEBOM MAHEAM YCTPOMCTBQ;

B noacyYen KOMAHAbBI HO AOTUYECKMM BXOA «CbeM CUTHAAM3ALLUMY C AMCKPETHOTO BXOAQ, M3
nporpammbl «KIWD nan nz ACY.

TABAULA 7.3

CurHaamsaums OnucaHue

HanpsxeHne AB MNPEBLBICMAO MAKCUMOABHOE 3HAYEHME, 3AAQHHOE
ycT1oBKOM «Uas make) (7.6.3)

HanpsxeHne AB onyCTMAOCH HMXE AOMYCTMMOTO 3HAYEHMSA, 3AAAHHOTO
ycTaBkom «Uas mumu» (7.6.3)

3apsa Ab OCTAHOBAEH MO NPUYMHE MOBLILLEHHOTO HAMNPKEHMUS HA Ab 1
OTKAKOYEHHOM BEHTUAILMM LLUKATDC (7.6.4)

Temnepatypa Ab OnyCTMAQCH HMXKE AOTMYCTUMOTO 3HAYEHMS, 30ACHHOTO
YCTABKOM «Tas mun» (0)

Temnepatypa ABb MPEBLICMAO MAKCUMOABHOE 3HAYEHUE, 3AAQHHOE
YCTABKOM «Tas Make) MAM «Tas makc B3» (7.6.7)

Lol = el=r e ln ek b = | HanpSyKeHWe MUTAOLLLEN CETU MEPEMEHHOTO TOKA MPEBLICUAO 3HAYEHUE
MUTAHUSA 260 B

Huskoe HanpsXxeHus HanpsxeHne nuTaloLLeEn CETU MEPEMEHHOIO TOKA OMYCTUAOCH HMXKe
NUTAHUA 3HO4YeHus 150 B

Bbicokoe Hanps>XXeHue Ha HanpsxeHne Ha Bbixoae 3MMY MPEBLICMAO MOKCUMOABHO AOMYCTUMOE
BbixoAe 3MY 3Ha4YeHMe 300 B

Huskoe HanpsXeHue Ha HanpsxeHne Ha  Bbixoae  3[1Y  OMYCTMAOCH  HMXKE  3HOAYEHMUS,
BbixoAe 3MY OMPEAEAIEMOTO YCTABKOM (UBBIX MUH))

3MY HaxoaUTCS B pexumme «baoknpoBkay (7.3.11). AAS BOCCTAHOBAEHMS
pPaboTbl TPEBYETCS BbIMOAHUTL COPOC MAM MEPEIAMYCTUTL YCTPOMCTBO.
leelen ool el el elen | MOLLIHOCTD  MUTAIOLLLEM CETU MEPEMEHHOIO TOKA HEAOCTATOYHA AAS
ceTtu paboTbl MY (7.3.5)

BblaAOBOEMAS MOLLIHOCTb MPeBbICMAA 110% OT HOMMHOABHOTO 3HOYEHMS
(.3.6)

bAaokupoBaHue 3MMY no MHOrokpaTHOg Neperpy3ka MO MOLLLHOCTM (7.3.6). AAR BOCCTAHOBAEHMS
MOLLLHOCTH pPaboThl TPEBYETCA BLIMOAHUTL COPOC MAM NEPE3ANYCTUTL YCTPOMCTBO.
O6pbiB uenu Ab OB6Hapy>xeH 0BpbIB LLEenMM NoakAloYeHMa Ab (7.15)

OTKa3 BEHTUAATOPA BEHTUAATOP YCTPOMCTBA HEMCMPOBEH

TemnepaTypbl  BHYTPU  YCTPOMCTBA  MPEBLICMAC  MOKCUMOABHO
AOMYCTUMOE 3HAYEHUE

HencnpaBHOCTb LLEMM dOOPMUPOBAHMUSA CUIHOAQ HO AMCKPETHOM BXOAE
«fpynna rotToBay

HencnpaBHOCTb LLEMM dOOPMUPOBAHMS CUTHOAC HO AMCKPETHOM BXOAE
«Pe3epB roTos)

Ab nepeHanpsxeHue
AbB paspsaxeHa

AB ocTaHOB 3apsAQ
Ab 3amepsaHue

Ab neperpes

3MY 3a6A0KMpPOBAH

Meperpyska no MOLLHOCTH

Neperpes 3Ny
Heucnp. uenu rotToBHOCTb

Heucnp. uenu paborta

COIT kopoTKkoe
3aMbIKaHHKE
HEPB Heucnp. HencnpaBHOCTb LidOPOBOM LLMHbLI Heps (8.11)

3MY HencnpaBHO Cuncrtema CaOMOAMATHOCTUKM BbISBUAC HEMCMPABHOCTb YCTPOMCTBA (8.11)
3Ny otkas Cucrtema CAMOAMArHOCTUKM OBHAPYXXMAQ OTKA3 yCTpomcTea (8.11)

3ITY BbIABUA HOAMHYME KOPOTKOTO 3aMbIKaHMA B COTMT
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OnucaHue

MpeAynpeAnTEABHAS CUTHAAM3ALMS HOAMYMS 3EMAM B CETU
ABAPUMHASA CUTHAAM3ALIMA HOAMYMA 3EMAM B CETU

ABAPUMHOE OTKAIOYEHUE 3ALLUMTHOrO AnnapaTa

ABAPUMHOE OTKAIOYEHME 3ALLMTHOIO ANMAPATA NEPBOrO BBOAC
ABAPUMHOE OTKAIOYEHME 3ALLMTHOIO ANMNAPATA BTOPOTO BBOAC
ABAPUMHOE OTKAIOYEHME 3ALLMTHOIO annapata Ab

ABAPUMHOE OTKAIOYEHUE 3ALLIMTHOrO ANNApPATA NepBoM rpynnb! MY
ABAPUMHOE OTKAIOYEHUE 3ALLIMTHOrO ANNAPATA BTOPOM rpymnnbl 3M1Y

ABAPUMHOE OTKAIOYEHME 3ALLMTHOTO annapara OTXOASLLLETO
MPUCOEAMHEHMUS

ABAPUMHOE OTKAIOYEHME 3ALLMTHOTO annapara OTXOASLLLETO
MPUCOEAMHEHMS

Ne 1 - Ne64

ABOPUNHOE OTKAIOYEHME 3ALLIMTHOTO AMNMNAPATA NEPBOM CEKLMM
ABOPUNHOE OTKAIOYEHME 3ALLIMTHOTO AMMAPATA BTOPOM CEKLIMM

ABOle;lHoe OTKAIOHEHNE 3ALLIMTHbBIX ArrnapaToB NMpo4mx Lenem

MNepekoC HaNP>XEHMM MOAIOCOB

[NOBbILLEHHOE HAMPSKEHWME HA NEPBOM CEKLIMM
[NOBbILLEHHOE HAMPIXKEHNE HA BTOPOM CEKLLUM
MNMOHMXKEHHOE HONPSKEHUE HAO NEPBOM CEKLIMM
MNOHMXXEHHOE HONPSXKEHWME HA BTOPOM CEeKLIMM
[OBbILLEHHbIE MYABCALMM HAMPSKEHNA HO MEPBOM CEKLLMM
NOBbILLIEHHbBIE MYABCALMM HAMPSXKEHUS HO BTOPOM CEKLLMM
CHuxeHue 3apsaa Ab

CHmXeHne emkoctm Ab

Beicokme nyAbcaLumm HANpKeHns Ha Ab
CpabaTtbiBaHue ABP No MMTAHMIO
CpabaTtbiBOHME npeAynpeAUTEALHOM
MOHUTOPUHIa Ab

CpabaTbiBAOHUE ABAPUMHOM CUTHOAM3ALMM CUCTEMbI MOHUTOPUHIA Ab

CUrHaAmM3ALMM CHUCTEMDI

TABAMLA 7.4

MpuYMHAa - AOrM4ecKut BXOAHOMU

CUTrHAA OT BHELLHEro yCTPOMCTBA
3emaaBcemm 1 CT.
3EeMAs B CETH 2 CT.
O60o6LLEeHHAs CUTHAAU3ALUS
OTKAIOYEHMS 3ALLLUTHBIX annapaToB
3A BBOA 1 GBAP. OTKA.
3A BBOA 2 QBAP. OTKA.
3A AB aBap. OTKA.
3A 1 rp. 3MY aBaAp. OTKA.
3A 2 rp. 3MY aBAp. OTKA.
O60o6LLEeHHAs CUTHAOAM3ALMUS
OTKAIOYEHMS 3ALLLMTHBIX ANNApaTOB
OTXOASLLUX NPUCOSAUHEHUA
3A OI1 1 asap. OTKA.

3A OIl1 64 asap. OTKA.
3A 1 cekumm aBap. OTKA.
3A 2 ceKkumm aBAp. OTKA.
3A 1 aBAp. OTKA.

3A 5 aBap. OTKA.
Nepekoc U noAtocos

U nossblLLIEHHOE 1 ceKkLma
U MnoBbILLIEHHOE 2 CEKLLMA
U noHmxKeHHoe 1 cekums
U NOHMXKEHHOE 2 CEeKLIMA
1 ceKkums NyAbCALLMM

2 CEKLMA NYAbCALMM
Huskumi 3apsa Ab

Hum3kas emkocTtb Ab
MNoBbiLLieHHble NMyAbcaumm U Ha Ab
Pabota ABP

MpeA. crrH. MoOHUTOPUHT AB

ABAP. CUTH. MOHUTOPUHI Ab



BcrnomorareAbHble KOHTOKTI

ABTOMATHUHECKOTO BbIKAKOHATEAM
Llenb

3A Ol 1 noAoxeHue
3A O 1 aBap. OTKA.
Bxoa 3

1.14 1.12

Bxoa 4
Bxoa 5
Bxoa 6
Bxoa 7
Bxoa 8
Bxoa 9
Bxoa 10
+24 B
+24 B

K1 4.]2T 4.14

101 K2

4.11

DEERERERRRERAE

PucyHok 7.1 3- [Mprmep NOAKAKOYEHMS BCTTOMOIATEABHbBIX KOHTOKTOB OBTOMATHUHECKOTO BbIKAIOYATEAS AAT KOHTPOAS MOAOXEHMS BbIKAIOYOATEAS
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YcTaBka

TABAULA 7.5

MapameTpsbl Ab

m 1 0 nAn 1 BBOA KOHTPOAS COCTOAHMA AB
_ 102 50 115 1 KOAMYECTBO SAEMEHTOB
55 0 400 1 EmkocTb
16,5 1 125 0,1 MAKCUMAABHO AOMYCTUMBIM TOK 3aPSAQ Ab
20 1 150 1 HOMMHAABHBIM TOK LLUYHTA M3MepeHms Toka Ab
o o . ] CUIHOAM3OLMA  HEAOTTYCTUMOTO MOBbILLIEHMS
HAMPKEHMA HO OKKYMYAITOPHOM Batapee
m . 145 . : CUIHOAM3OLMA  HEAOMYCTUMOTO  CHIKEHMS
HAMPSKEHMA HO AKKYMYAITOPHOM BaTapee
BBOA BAOKMPOBAHMSA 30PIAC Ab
0 — HMKoraa
0 0 2 1 1 — NPY OTKAIOYEHHOM BEHTUASLLAM
2 — MpYU  OTKAKOYEHHOM  BEHTUAALMM U
MOBbILLIEHHOM HAMPSKEHUM
2346 230 3 01 Mampaxerse octaHosa 30pSAC AB  Mpu
OTKAIOYEHHOM BEHTUAILLUM
0 -20 10 1 MUHUMAOABHO AOTYCTUMAS TeMNEPATYPA Ab
m 0 N iBEOA BAOKMPOBAHMA 3APFAC MPU Meperpese
5 40 -0 : ;\AI;]KCMMOAI:HGFI AOMYCTUMAS TEMMEPATYPC
MaKCUMOABHOS  AOMYCTMMAS TEMNEPATYPC
TAE MAKC B3 50 40 70 1 AB B pexumme BbIPABHMBAIOLLLETO U PYYHOTO
3apsad
TeeHTMASLLUMN Temnepatypa Ab AAS HE3ABUMCUMAMOTIO 3AMyCKa
30 25 45 1
BEHTUAALMM LLIKAGDA
TeeHTMASLLUMN Temnepartypa Ab AAS HE3QBMCMMOM
25 20 40 1
cron OCTAHOBKM BEHTUAILMM LLIKOGDA
Temnepatypa Ab aAAq9 nycka oborpesa
Temnepatypa Ab AA9 OCTOHOBKM OBOrpeBd
B104 0 0 uAnt 1 BBOA MPUHYAMUTEABHOM BEHTUAALLMM LLIKOCDA B
pexume 3apsgaa Ab
MNapameTpsi MY
Koamdyectso 3I1Y B rpynne
Nsny 1 1 10* 1 *Ao 10 3MY B MApasireAb npu pabore OAHOM
rpynnou, Ao 5 — nipu pabote AByms rpynnamum 3y
1 1 2 1 Koanyectso rpynn 3y
12,5 1 12,5 0,1 MAaKCUAMAAbHbIM BEIXOAHOM TOK 3I1Y
tHuskoe 3aAepxka  CpABATbIBAHMA  CUTHAAM3ALLMM
3 0.1 60 0,01
UsxoA CHWKEHMA HOMNPSIXKEHUS HA BXOAE 3ITY
0,1 0,1 60 0,1 Bblaepykka Bpemerm ABP rpymnnbl 3M1Y
m 0 0 nAn 1 PaBHOMEPHbIN U3HOC
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YcTaBka

Ha4vaab

TABAULA 7.5

AANTEABHOCTb MOOYEPEAHOM PABOTHI FPYMMbI

U3HOCA 3MMY B LUKAE PABHOMEPHOTO M3HOCA
m - 1 0O uam 1 MApPAAAEABHOS ABAPUMHAS PABOTa
B20é - 0 0 nAn 1 MNapaAAeAbHOs PABOTA B pexmme 3apsaa Ab
m . 1 . . 001 YCTGBKG  CpaGQTbIBAHMA  CUHOAM3ALIMM
CHWKEHMA HAMPSKEHUS HA BbIxoAe 3I1Y
m . 5 0.1 . 0,01 30AEPXKA  CPOGQTLIBGHMA  CHTHOAUSALMK
CHWXKEHMA HAMPSKEHUS HA BbIxoAe 3I1Y
_ - 1 0 umam 1 Beoa 3aLumThl o1 K3
_ B 100 1 200 0,01 YCTaBKO CpABATbIBOHMS 3ALLLATEI OT K3
KOAMYECTBO AOMYCTUMBIX BKAIOYEHMIM MOCAE
- 1 0 100 1
CpPABATLIBAHMS 3ALLLMTEI OT K3
. 5 0.01 . 0,01 BPEMI  MEXAY  BKAIOYEHMAMM  MOCAE
CPOBATLIBAHMS 3ALLLMTEI OT K3
) 1 0 urnm 1 BeoA pe3epBrpoOBAHMA CUTHOAOB HEPB Mo
ANCKPETHBIX BXOACGM M BLIXOAOM
Pexum 1 napameTpel 3apsaa
0 - Py4HOM pexmm
1 - 3apsa metoaom U
- 1 0 3 1
3apsaa 2 - 3apsa meToaom U
3 - 3apga metoaom U
A 5 0,5 125 0,01 BbIXOAHOM TOK B PYYHOM PEXMME
B 230 150 260 0,01 BbIXOAHOE HAMPSXKEHNE B PYHHOM PEXMME
m A 0.5 0.1 . 0,01 TOK NP1 KOTOPOM MPOMCXOANT NEPEXOA B
PEXMM NOA3APIAC
m B 230 200 260 0.1 HanpsxeHue noasapsaada
A 5 0,5 125 0,01  Tok 3apsAd B pexume no metoay U
A 5 0,5 125 0,01  Tok 3apgAd B pexmme no metoay U
B 230 200 260 0,1 HanpsxeHue 30pg9aa B pexmme no metoay U
m o c 0.5 195 0,01  1OK 30PSAQG MEpBOi CTyneHn B pexume Mo
mertoay Ul
W A 5 0.5 195 0,01 TOK 30PAAQ BTOPO CTyneHW B pexime Mo
mertoay Ul
m - 230 200 e 0] Homp@xemte 30pAAG nepsoit cTyneHn
pexume no metoay Ul
m B 230 200 260 0.1 HanpskeHne 30psAa  BTOPOM CTyrneHu B
pexume no metoay Ul
OrpaHUYeHUE AAMTEABHOCTU TPETbEMN CTYMNEHM
Y 4 0,1 8 0.1
30paAa Mo metoay Ul
A 5 0.5 . 0,01 TOKQ 30PFAC B DEXMME BBIDOBHUBOIOLLETO
3apgad
. e oo . 0 Hampsxerme 30pAAa B pexmme
BbIPABHMBAIOLLLETO 3APAAA
MUH 300 1 4320 ! AAUTEABHOCTb  PEXMMA  BbIDCOBHMBAIOLLIETO
30psad
TepMoOKOMNEHCALMS:
) 1 0 5 ! 0 — HuKorAQ
1 — TOABKO B PEXMME MOA3APAAC
2 —Bceraa
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MB/°C/
SAEM

*c

°C

KOm
KOm
KOM
KOM
KOM
KOM
KOM
KOM
KOM
KOMm
KOM
KOMm
KOMm
KOMm
KOMm
KOm
KOMm

KOM

15

20

0.1

316,18
230,06
169.15
125,55
94,143
71,172
54,308
41,505
32,014
25,011
19,691
15,618
12,474
10
8,08
6,569
5,372

4,4235

10

0.01

0.1

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0,01
0.01
0,01
0,01
0,01
0.01
0,01

0.01

25

50

O umAm 1

24

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

0.01

0,01

0.1

0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001
0,00001

0,00001

TABAMUA 7.5

Koadbdboumument
KOMMEHCALMM
HWXHE9 rPAHMLA HOPMAABHOTO AMAMA3OHA
TeEMneparyp

BepxHad rpaHMLAO HOPMOABHOTO AMAMA3OHA
TemMneparyp

ABTOMATMYECKAS MPOBEPKA  LLEAOCTHOCTM
uenm Ab

M3meHeHne Toka Ab  npu  nposepke
LLEAOCTHOCTM Lienu Ab

[NeproAMHHOCTb MPOBEPKM LLEAOCTHOCTU LLEMM
Ab

TEMMNEPATYPHOM

Tun AaT4mKa TemnepaTtypsbl Ab:

0 — HETMMOBOM AQTHMK

1 — AQT4MK 10 KOM NTC, MAYLLLMM B KOMIAEKTE
COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpU
Temneparype -40 rpaaycoB

CONPOTUBAEHME HETUMOBOIO AQTYMKA  MpPU
Temneparype -35 rpaaycos

COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpPU
Temneparype -30 rpaAycoB

COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpU
Temneparype -25 rpaAycos

COMNPOTUBAEHME HETUMOBOIO ACQTYMKA MpPU
Temneparype -20 rpaAycoB

COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpPU
Temneparype -15 rpaaycos

COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpU
Temneparype -10 rpaAycos

CONpPOTUBAEHME HETUMOBOIO AQTYMKA MNpU
Temneparype -5 rpaAyCcos

CONPOTUBAEHME HETUMOBOIO AQTYMKA MpU
Temneparype 0 rpaAycosB

COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpPU
Temneparype 5 rpaAycos

COMPOTUBAEHME HETUMOBOIO AQTYMKA  MPM
Temneparype 10 rpaaycos

COMNPOTUBAEHME HETUMOBOIO AQTYMKA MpU
Temneparype 15 rpaaycos

COMPOTUBAEHME HETUMOBOIO AQTYMKA  MPU
Temneparype 20 rpaAycos

COMPOTUBAEHME HETUMOBOIO AQTYMKA  MPU
Temneparype 25 rpaAycos

COMPOTUBAEHME HETUMOBOIO AQTYMKA  MPU
Temneparype 30 rpaaycoB

COMPOTUBAEHME HETUMOBOIO AQTYMKA  MPU
Temneparype 35 rpaaycos

COMNPOTUBAEHUE HETUMOBOIO AQTYMKA  MpPU
Temneparype 40 rpaaycos

CONPOTUBAEHME HETUMOBOTO AQTYMKA  MNPU
Temneparype 45 rpaaycos



TABAULA 7.5

YCTGBKG Haqub
HO€e

3.661 0.01 1000  0,00001

COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPU
Temneparype 50 rpaAycosB
COMPOTUBAEHME HETUMOBOTO AQTYMKA  MPU
Temneparype 55 rpaAycos
COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPMU
Temneparype 60 rpaAycosB
COMPOTUBAEHME HETUMOBOTO AQTYMKA  MpPU

KOM
kOm  3,0393 0,01 1000  0,00001

KOm  2,5359 0,01 1000  0,00001

kOm  2,1283 0,01 1000  0,00001
Temneparype 65 rpaAycos
Rro Om  1.7942 0,01 1000 0,00001 COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPU
Temneparype 70 rpaAycoB
Rys KOm 15183 0,01 1000 0.00001 COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPU

Temneparype 75 rpaAycos

COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPU
Temneparype 80 rpaAycosB

COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPU
Temneparype 85 rpaAycos

COmMpPOTMBAEHME HETUMOBOTO AQTYMKA  MPU
Temneparype 90 rpaAycos

COMNPOTUBAEHUE HETUMOBOTO AQTYMKA MPMU
Temneparype 95 rpaAycos

COmMPOTUBAEHME HETUMOBOTO AQTYMKA MPU
Temneparype 100 rpaaycos

Ocuuarorpacd

kKOm  1,2901 0,01 1000  0,00001

2
®
=]

kOm  1,1002 0,01 1000  0,00001
KOm  0,94179 0,01 1000  0,00001
kKOm 0,80896 0,01 1000  0,00001

KOm  0,69722 0,01 1000  0,00001

—
I

0

E

0

N

0,1 2 0,01 AAUTEABHOCTb 3AMMCH OCLIUAAOTPACDA
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7.19.1 HACTpPOMKO BXOAHbIX AMCKPETHbIX CUIHOAOB 3QKAKOHAETCA B MOAKAOHEHUM AMCKPETHBIX BXOAOB K
BXOAHBIM AOTUHECKMM CUTHOAOM COATOPUTMOB AAd OBecnevyeHus dPYHKLUMOHUPOBAHMA AQHHbIX
AATOPUTMOB.

7.19.2 TIOAKAIOYEHME AMCKPETHBIX BXOAOB K BXOAHBIM AOTMYECKMM CUTHOACM OATOPUTMOB BBIMOAHSETCS BO
BKAOAKE «Bxoablh nporpammHoro obecneyeHms KIWI B COOTBETCTBMM C TEM, KAK 3TO YCAOBHO
M30BPAXKEHO HA PUCYHKE

CyLLLECTBYET ABQ BAPUAHTA MOAKAKOHEHUS, OMPEAEATIOLLIME PEXMM PABOTbI BXOAOB:

NnpPaMoe MNOAKAKOHEHUME (KBOADOT 3€AEHOIo LLBeTO) — COCTOAHME BXOAHOIO AOTMHECKOIo CUrHaAd
MOBTOPAET COCTOAHNE AMCKPETHOIO BXOAJ;

MHBEPCHOE TMOAKAIOYEHME (KBAAPAT 3E€AEHOro upeta c ©Oykson M) — COCTOgHME BXOAHOTO
AOTMHECKOTO CUTHAAQ MPOTUBOMOAOXHO COCTOIHUIO AMCKPETHOTO BXOAQ.

ANCKPETHbIE BXOADI

Bt B B

OO
f:,:‘ j; f]\ AATOPUTMbI YCTPOMCTBA
B

0 ST T
A R
n =}T%OH 2 N T E

Y T T
=140 3 140, 3

PUcyHOK 7.14 — TTOAKAIOHEHNE AMCKPETHBIX BXOAOB

7.19.3 KaxAbllt  AOTUMHECKMM  BXOA MMEET COOCTBEHHYIO HACTPOMBAEMYIO 3CAEPXKKY BPEMEHMU
CpabaTbiBAHUA. [PK 30ACQHUM BIAEPXKKM BPpEMEHU PABHOM O C CUIHOA C AMCKPETHOTO BXOAQ HA
AOTUHECKMM BXOA NOACETCS 6€3 MPOrPAMMHOM 3AAEPKKM.

7.19.4 TlepeyeHb BXOAHBIX AOTMYECKMX CUIHOAOB CATOPMUTAMOB 3ALLIMTBI M ABTOMOTMKM, AOCTYMHBIX AAS
HOCTPOMKM B MPOrpammHom obecnedeHum KIWI, npmeBeaeH B Tabamue

TABAULA 7.6

CUrHOA OTKAIOYEHHOM BEHTUAGLLMM LLKadDA C AB ( )
KoMaHAQ py4HOM OCTAHOBKM BbIACHM MOLLLHOCTM | )

KomaHAQ nepesoaa AByx rpynn 3M1Y HO MAPAAAEAbHYIO PABOTY ( )
CurHaa paborbl 3MY coceaHewn rpynnbl ( )

CUTHAA HO CMEHY paboyen rpynnbl 3Ty

CUrHaA rotosHocCTv 3MY csoen rpynnbl )

CUrHAA APYHKLIMOHMPOBAHMS OOMEHA MO LLUMHE Heps ( )

CUrHAOA NyCKA/OCTAHOBA PEXMAA BbIPABHMBAIOLLLETO 30PSA ( )


http://i-mt.net/kiwi
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BXOAHOM CUTHAA

B3 cTon

KOHTPOABHbIN paspsA Nyck
KOHTPOABHbIN paspsA cTon
TecTt uenu Ab

3emas B cetn 1 cT.

3eMAs B ceTn 2 CT.

3A BBOA 1 aBap. OTKA.

3A BBOA 2 aBaAp. OTKA.

3A Ab aBap. OTKA.

3A 1 rp. 3NY aBap. OTKA.

3A 2 rp. 3IY asap. OTKA.
3A Ol 1 aBap. OTKA.

3A OIl 64 aBap. OTKA.

3A 1 cekuum aBap. OTKA.

3A 2 cekuum aBap. OTKA.

3A 1 aBap. OTKA.
3A 2 aBap. OTKA.

3A 5 aBap. OTKA.
Mepekoc U noAocos

U noBbiLleHHOe 1 ceKkuus
U noBbilIeHHOE 2 ceKkuus
U noHuXeHHoe 1 cekuus
U noHMXeHHoe 2 ceKkuus
1 cekums nyAbcauum

2 ceKumsa NyAbCALUM
Huskui 3apsa Ab

Huskas emkocTb Ab

MoBbiweHHble nyAbcauun U
Ha Ab

PaGota ABP

MpeA. CUrH. MOHUTOPUHT AB
ABAp. CUrH. MOHUTOPUHT Ab
CbeMm CUrHaAU3ALUMU

Myck ocuuarorpacha
C6poc

Bluetooth

TABAMLA 7.6

CUrHAA NMycKa/OCTAHOBA KOHTPOABHOTO pa3psad Ab (7.14)

CUrHOA MyCKA PEXMMA KOHTPOAS LLEAOCTHOCTM Lienu AB (7.15)
MNpeAynpeAMTEABHAS CUTHOAM3ALMA HOAMYMSA 3EMAM B CETU

ABOAPUMHAA CUTHAAMZALMA HOAMYMS 3EMAM B CETU

CUrHOA ABAPUMHOTO OTKAKOYEHMS 3A BBOAQ |

CUrHAA ABAPUMHOTO OTKAIOYEHMS 3A BBOAQ 2

CUrHAA ABAPUIMHOTO OTKAIOYEHMS 3ALLIMTHOTrO annapata Ab

CUrHOA OBAPUMHOTO OTKAIOMEHMS 3ALLMTHOIO ANnApATA MEPBOM MOYMMbI
3ny

CUrHOA ABAPUIMHOIO OTKAIOHEHMA 3ALLMTHOIO ANnApPATA BTOPOM rPYMmMb
3ny

CUTHAAbI OBOlejiHOI'O OTKAIOHEHUA 3ALLMTHBIX ANnApPdATOB OTXOAALLLIMX
I'Ipl/ICOGAI/IHeHl/Il;I CETU1 NOCTOAHHOIO TOKd

CUrHOA OBAPUMHOTO OTKAIOYEHMS 3ALLIUMTHOIO ANNApATA NEPBOM CEKLLMM
CEeTU MOCTOSAHHOIO TOKA
CUrHOA OBAPUMHOTO OTKAIOMEHMS 3ALLMTHOTO AMMAPATA BTOPOM CEKLLMM
CEeTU MOCTOSHHOIO TOKA

CUrHOA OBAPUMHOTO OTKAIOYEHMS 3ALLMTHOrO annapaTta 1 NpoYmx LLenem
CUrHOA OBAPUMHOTO OTKAIOYEHMS 3ALLMTHOTO AnNnApATA MPOYMX LLenemn

CUrHAOA MEePEKOCA HAMPIXKEHMM MOAIOCOB

CUIrHAA MOBbILLEHHOTO HAMPS>XKEHMS HO MEPBOM CEKLLMM
CUIHAA MOBBILLEHHOTO HAMPSXKEHMA HO BTOPOM CEeKLLMM
CUIHAA MOHMXKEHHOTO HAMPIXKEHMS HO MEPBOM CEKLIMM
CUIrHAA MOHUMXKEHHOTO HAMPSXKEHMA HO BTOPOM CEKLLUM
CUrHOA HOAMYMS MYABCALLUM HO MEPBOM CEKLLMM
CUTHAA HOAMYMA MYABCALMM HO BTOPOM CEKLLMM
CUIrHAA HU3KOTO 3apaAaa Ab

CUrHAA HU3KOM eMKOoCTH Ab

CUTHAA HOAMYMS MOBbILLEHHbBIX I'IYAbCGLLl/Il;I HO Ab

CurHaa padotbl ABP HO CTOpOHE MUTALLLEM CETU
MNpeaynpeAnTEAbHbBIN CUTHOA CUCTEMbI MOHUTOPKHIA Ab
ABOPUMHBIM CUTHOA CUCTEMbI MOHUTOPUHIA Ab

CUIHOA CbEMA CUTHOAM3ALMU

CUrHOA PY4HOTO MYyCKA OCLIMAACTPADa

KomaHaa cbpoca 6AokmpoBkM 3M1Y

MMMNYAbCHOS KOMOHAQ HQ BKAKOYEHME/OTKAIOYEHME Bluetooth
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/.20 BbIXOAHbBIE CHUTHAADI

7.20.1

7.20.2

HaCTpOMKA BbIXOAHbIX CMIHOAOB 3AKAIOHAETC B MX TMOAKAIOYEHMM K AMCKPETHLIM  BbIXOACQM
YCTPOMCTBA C MOMOLLBIO MATPMULBI KOMMYTALIMMA  BO BKAGAKE  «BbIXOAbI MPOTPAMMHOIO
obecnevyeHns KIWI B COOTBETCTBMM C TEM, KOK DTO YCAOBHO M30DBPAXKEHO HAO pUCYHKe 7.15.
Ka>KABIM AMCKPETHBIN BbIXOA MMEET MHAMBUAYOAbHBIE HOCTPOMKM:

BbIOOP TMMA AOTHUHECKOTO OBBbEAMHEHUSA (M) MAKM KA (MPOTPAMMHBIN MepekatodaTeAb «BK1»);

30AQHME 30AEPXKM CPABATLIBAHUS MAM CDOPMUMPOBAHMI MMMIYABCA 3AAQHHOM AAMTEABHOCTM MO
OPOHTY («T3aAepX», MPOrPAMMHbIM NepeKAoYaTEAb «BK2»);

30AQHME 3AAEPXKKM HO BO3BPAT CUTHAAQ MAM BO3BPAT MO CUTHAAY «Cbem CUrHaAM3aALMM) («TBO3BPY,
MPOrPAMMHbBIM NePEKAIOYATEADb «BK3));

MHBEPCHS BbIXOAHOTO AOTMYECKOTO CUMHOAQ (MPOrPAMMHbIM MEPEKAIOHATEAD «BK4Y).

1 T3aaepx TBO3BP
L BKI Bk2 J AT e AT ke ] Kx
21 L~ LIdT]l— LE)_:—
T3oaepx Rl
CbeM CUTHOAM3ALIMM F

ANCKPETHBIE BbIXOAbI

PRPR

0
|
BAok i BAoK | BAok
AOTUKM | AOTUKU | AOIUKM
AAFOPUTMbI
B
K
R
2 M 2
T
[3 >+t40 3

PucyHok 7.15 — MNoAKAKOHEHME AMCKPETHBIX BbIXOAOB

7.20.3 MAKCMMAABHO AOMYCTMMOE KOAMHECTBO CUIHAAOB AAA HA3HAYEHUMA HA OAHO BbIXOAHOE pPEeAe

COCTOBASIET 16 LUT.
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7.20.4 TlepeyeHb
NPOrPAMMHOM oBecneyeHmm

U AbB Bbicokoe

U Ab Huskoe
3amepsaHme Ab
MNeperpes Ab

[yCK BEHTUAALMM
lyck oborpesa
OctaHoB 30psAaa Ab

UBXOA BbICOKOE

UBXOA HM3KOE

UBbIX BbICOKOE
[OTOBHOCTb

BAOKMpPOBKA

BblAQHA MPMOCTAOHOBAEHA
HEPB ecTtb o6MeH

PaGoTa no rpynnam
MapaA. asap. pabota
MAPAAAEAbHBIN PEXMM
PaGoTa B NAPAA. pexXmMme

Pabota

CMeHa rpynnbl
MNapaA. pex. BHELLI.
Caabas cetb
MNeperpy3ka

BAOK MO MOLLLIHOCTH

Bolaaya
BHELLI.

UBbIX HM3KOE
K3 B COIT

MNoa3apsa
BbIDOBHMBAIOLLLMM 3APAA
KOHTPOAbBHbIM PA3PIA
KOHTPOAb LLEAOCTHOCTU

HeuncnpaBHOCTL Lenn Ab

NMPUOCTAHOBAEHA

BbIXOAHbIX AOIMMYECKMX CUTHAAOB CAATOPUTMOB, AOCTYIMHbBIX AA4A HCICTDOI;IKI/I

, MPUBEAEH B TABAMLE

TABAMUA 7.7

MNoBbILLEHHOE HAMPMKEHME HO BaTapee ( )
barapes paspsxeHa ( )

Temnepatypa Ab Hxe AOMYCTUMOM ( )
Temnepatypa Ab BbiLLIE AOMYCTUMOM ( )
3anycK BEHTUAALMM LLIKOGDA ( )

3anyck oborpesa Lwkadoa ( )

OctaHoB 3apsAa Ab ( )

MOBbILLEHHOE HAMPIXKEHNE NUTAHMUS ( )

[MOHM>XKEHHOE HOMPSIXKEHWE MUTAHUS ( )

Hanpsxenue Ha Bbixoae 3MMY npesbiLLaeT 270 B

3MY B pexmume «FToTOBHOCTbY ( )

3MY B pexmme «baoknpoBkay ( )

3MY B pexmme «BblAa4a NPUOCTAHOBAEHA) ( )

CUrHOA HOAMYUA MHADOPMALLMOHHOTO OBMEHA MO LLUMHE Heps

3MY B pexmme «Pabotay - rpynnosas padota (7.4)

3MY B pexume «PaboTan - ABAPUMHAY MAPAAAEABHAS pPaABoTa
ABYX rpynn ( )

3MY B pexmume «Pabotan - NAPAAAEAbHAS PABOTA ABYX TPYMM
( )

3MY B pexmme «Pabotan ( )

CUrHAA Ha cmeRy rpynnsl 3MY

MNapaareAbHas padoTta 3M1Y Mo BHELLHEMY CUTHAAY
HeAOCTATOYHAS MOLLLHOCTb MUTAIOLLLEM CETU
MNeperpyska 3MY

bAaokuposaHme 3MMY Mo MOLLLHOCTH
[NMPUOCTAHOBKA BbIACYM MOLLLHOCTM MO BHELLIHEMY CUTHAAY

Huskoe Hanps>xeHue Ha Bbixoae 3IMY

KopoTtkoe 3ambikaHme B COTNMT

HaxoxxaeHue Ab B pexume NoA3apsad ( )
BKAIOYEH PEXMM BbIPABHMBAIOLLLETO 3APAAC )
BKAIOYEH PEXMM KOHTPOA EMKOCTH ( )
BKAIOYEH PEXMM KOHTPOAS LLEAOCTHOCTH ( )

HapyLLueHWe LEAOCTHOCTU LLenn Ab
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3apsa Ab
Paspsga Ab
TecT uenu Ab ycneLuHbIn

Orp. MO MAKC. TOKY

OxAaXAEHWE

Het BpaLleHus
BpaLLeHne sameareHo
MNepe3anyck BEHTMAITOPA
CHAOBOM NyCK
BeHTUAATOP BAOKMPOBOH
Baok MY no T

Mpodo. MyCK BEHTUASTOPA

CpabaTtbiBaHME
CUTHAAM3ALMM

AB nepeHanpsxeHue
Ab paszpsxeHa

ADB 30Mep3aa

Ab neperpeta

AB OCTAHOB 3apPIAC

MNoBbILLEHHOE HAnpaxeHme
MUTAHUA

Huskoe Hanps>XeHne nMUMTaHms

Boicokoe HampskeHue Ha
BbIxoAe 3[1Y

3MY 306A0KMPOBAH

HeaoctatoyHad
Ccemm

Meperpy3ka No MOLLIHOCTH

BAoKkmpoBaHMe 3y no
MOLLIHOCTH

O6pbiB Lenm Ab

MOLLIHOCTb

OTKa3 BEHTUASITOPA
MNeperpes 3MY

3EMAS B CETU MPEAYTP. CUTH.
3eMAS B CETU ABAP. CHUIH.
ABQApP. OTKA. 3A

ABQApP. OTKA. 3A BBOA 1

ABQApP. OTKA. 3A BBOA 2

ABApP. OTKA. 3A Ab

HaxoxxaeHne AB B pexxmme 3apaad
HaxoxxaeHne AB B pexXmm paspsAd

Llens A ncnpasHa

3IY B pEXMME BbIAGYU MAKCUMAABHOTO TOKA

BeHTVIAﬂTOp BbIMOAHAET OXAQXKAEHUNE

BEHTUAITOP OTKAIOHEH

BpaLLeHre BEHTMAITOPA 3OMEAAEHO

MNepe3anyck BEHTUAITOPO
CHAOBOM MYCK BEHTUAITOPA

BeHTMATOPO BAOKMPOBAH

CurHaa 6Aokmposkm 3MY nNpu neperpese (

MPOMUACKTUYECKMM MYCK BEHTUAITOPC

CpabaTbiBOHUE CUTHAAM3ALMM

[NoBbILLEHHOE HAMNPMKEHUE HO Ab

Ab paspsxeHa

TemnepaTypa Ab HmKe AOMYCTUMOM

TemnepaTtypa Ab BbiLLIE AOMYCTUMOM

3apaa Ab NPUOCTOHOBAEH

MNoBbILLEHHOE HAMPMKEHNE MUTAHMS

Hu3koe Hanps>XXeHne NUTaHms

Bbicokoe Hamps>eHne HA BbixoAe 3MTY
3MY 3aBAOKMPOBAH AO PECTAPTA

HeAOCTATO4YHA MOLLLHOCTb MUTAIOLLLEN CETU

MNeperpyska 3MY no MOLLHOCTH

bAaokuposaHme 3MMY Mo MOLLLHOCTH

Llenb AB HeuncrnpasHa

OTKa3 BeHTUAgTOPA 3IMY

MpPEBbILLEHME AOMYCTUMOM TEMMEPATYPSbI MY

)

TABAMUA 7.7

MNpeAynpeAnTEAbBHAA CUTHOAM3ALLMG HOAMYMA 3EMAU B CETU

ABCIpI/II;IHCIﬂ CUTHAAM3ALMA HOAUYNA 3EMAN B CETU

ABAPUMHOE OTKAIOYEHME 3A

ABAPUMHOE OTKAIOYEHUE 3A BBOA |

ABAPUMHOE OTKAIOYEHUE 3A BBOA 2

ABApPUMHOE OTKAIOYEHUE 3A AB



ABap. OTKA. 3A 1 rp. 3M1Y
3A 2. 3NY
3A Orl
3A0IM 1

3A0MN2

ABAP. OTKA.

ABAP. OTKA.
ABAP. OTKA.
ABAP. OTKA.
3A Ol 64

3A 1 cekumm

ABAP. OTKA.

ABAP. OTKA.
ABAp. 3A 2 cekumm
3A 1
3A 2
3A3
3A 4
3A 5

Nepekoc U NOAKOCOB CUIH.

OTKA.
ABAP. OTKA.
ABAOP. OTKA.
ABAP. OTKA.
ABAOP. OTKA.

ABAP. OTKA.

MNoBbILLEHHOE HAMNP. 1 cekummn

MNoBbILLEHHOE HAMP. 2 CEKLMM

MNoHwxeHHoe Hanp. 1 cekumn
MNoHMXEHHOE HAMNP. 2 CEKLMM
[yAbCcaLmM HO 1 cekumm
[yAbCOLMM HA 2 CEKLUM
CHwmxeHue 3apsaa Ab
CHwxeHmne emkoctn Ab
Boicokme nyabcaumm U Ha Ab
CpabartbiBaHMe ABP
MOHUTOPUHI AB MPEA. CUTH.
MoHuTopUHr Ab aBap. CUrH.
Hewmcnp. wenb rotToBHOCTb
Heucnp. uens pabota

HEPB Heuncnp.

3MY HencnpasHoO

3MY otkas

UBbIX HM3KOE

COIT KOPOTKOE 3AMBbIKAHME

CbeM CUTHAAM3ALMM

Paborta Bluetooth

ABapuiHoe oTkAtodeHme 3A 1 rpynnbl 31y
ABApUIMHOE OTKAIoYEHME 3A 2 rpynnbl 31Y

TABAMUA 7.7

ABAPUMHOE OTKAIOYEHUE 3A OTXOAILLLETO MPUCOEAMHEHMUS

ABapuimHoe oTkAtodeHme 31 Ol 1
ABapuimHoe oTkAtodeHme 31 Ol 2

AsapumHoe oTkAtodeHume 31 Ol 64
ABAPUMHOE OTKAIOYEHME 3A 1 CeKLMM
ABAPUMHOE OTKAIOYEHME 3A 2 CEKLLMM
ABAPUMHOE OTKAIOYEHME 3A 1 MPOUMX LLenemn
ABAPUMHOE OTKAIOYEHME 3A 2 MPOUMX LLenem
ABAPUMHOE OTKAIOYEHME 3A 3 MPOUMX LLenem
ABAPUMHOE OTKAIOYEHME 3A 4 MPOUMX LLenem
ABAPUMHOE OTKAIOYEHME 3A 5 MPOUMX LLenem
CUTHOAM3ALMA NEPEKOCA HAMPIKEHMM MOAIOCOB
[NoBbILLEHHOE HAMPMKEHME HA 1 CekLmm
[OBbILLEHHOE HAMPIKEHWE HA 2 CEKLMM
[NoHWXKEHHOE HanpsS>KeHne Ha 1 cekumm
[NOHWXKEHHOE HAMNPSXKEHWE HA 2 CEKLMM
MyAbcaLymm Ha 1 cekumm

MyAbCOLMM HO 2 CEKLLMM

CUTHOAM3ALMA CHDKEHMA 3apsAa Ab
CUTHOAM3ALMA CHDKEHUA EMKOCTM Ab
BblCOKME NMYABCALMM HAMPIKEHUI HO Ab

CpabartbiBaHMe ABP HO CTOpOHE NUTAIOLLLEM CETU

MpeAYNPEAUTEABHASN CUTHAAM3ALLUA CUCTEMbBI MOHUTOPUHIA AB

ABOPUNHAS CUTHOAM3ALIMA CUCTEMbBI MOHUTOPKHIA AB

HeucnpasHOCTL LLEMM TOTOBHOCTH
HeucnpaBHOCTL Lenm paboThl
HencnpasHocTs HEPB
CUrHaAM3ALUMI HEMCNPABHOCTK 3I1Y

CurHaamsaumsg otkasa 3y

CUTHAAM3ALMSA HU3KOTO HAMPSXKXEHUI HA Bbixoae 3I1Y

CurHaamzaumsg K3 8 COTT

CUTHOA CbEMA CUTHOAMALLMM

Bluetooth BkAlouYeH



TABAULA 7.7

BbIXOAHOW CUTHAA
m HaumeHoBaHHue

8. O6pab6oTka curHaroB HEPB

mrpynno rotoea HEPB FoTOBHOCTbL CBOEM rpynnbl 3MY no LwmHe HEPB

m [pynna rotosa [OTOBHOCTbL CBOEM rpynmbl 3M1Y

mrpynnc roToBa — Hencnp. AB HencnpaBHOCTL Liener AMCKPETHOTO CUIHAAG «FPynna roToBa»
MPewa rotos HEPB [OTOBHOCTb pe3epBHOM rpynnbl 3MMY no wmHe HEPB
MPewa B pabote HEPB HaxoxaeHnue B pabote pesepsHoM rpynnbl 31y no wumHe HEPB
MPeaepB B pabote HaxoxaeHnue B pabote pesepsHOM rpynnbl 31y

17/ Peseps pabota —Heucnp. AB  HeucnpaBHOCTb LLenen AMCKPETHOTO CUIHAAQ «Pe3eps paboTan
i Hewcnp. HEPB CUTHAA HOAMYMSA HEMCMPOBHOCTM B ceTu HEPB

MCMGHO rpynnsl HEPB CmeHa paboyen rpynnbl 31y

MCMGHG roynmbl HeUCnp. CUrHAA HO cmeHy rpynnbl 3MY NPy HEMCNPABHOCTH LUMHLI HEPB

MCMeHc "oy Hevenp. HEPB CmeHa rpynnbi 3MY Mpn 0GHAPYXXEHHI HEUCTIPCBHOCTM LLIMHbI
HEPB B Apyrom rpynne

PaGota 3MMY No AUCKPETHBIX BXOAGM M BbIXOAQM MPU
mnepeon e [pelgeny me A HEUCMPABHOCTU LLUMHBI HEPB
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8 AONOAHMTEABHBIE PYHKL NN
8.1 M3MEPEHMSA AHAAOTOBBIX CUTHAAOB

8.1.1 B xoae paboTbl YCTPOMCTBO BbINMOAHSET LMAOPOBYIO OBPABOTKY M3MEPIEMBIX CUTHAAOB, O TAKXKE
PACYET NPOU3BOAHBIX BEAUYMH, MOUBEAEHHBIX B TADAMLE 8.1, 1 AOCTYMHbIX AAS OTOBPaXKEHM: B 1O
KIWI, MOBUABHOM MPUAOXKEHUMU, A TAKXKE AAT NEepeAayn B ACY.

TABAMUA 8.1

AHQAOTOBbIM CUTHAA

O6o03Ha4YeHue
U3MEPEHHbIE BEAUMUHDI (pucyHok 6.1)
mUBXOA Hanpsxenue nutanms 3y
MUmy Hanps>xeHue Ha Bbixoae 3MY A0 AMOAQ
mUBbIX HanpsxeHue Ha Bbixoae 3MM1Y
m [BbIX Tok Ha Bbixoae 3MTY
m|AB Tok ¢ WwyHTa B Llenn Ab
mlAB cp YCpeAHEHHOE 3HAYEHME TOKA C LLIYHTA B LLenn Ab
Ll | Tee Temnepartypa Ab
MFFAN HacTtoTa BpaLLleHus BeHTUAaTopa 3IMY
MTBbIX AMOA TemnepaTypa BbIXOAHOTO AMOAHOIO MOCTA
MTTpOHMCTop TemnepaTypa CHUAOBbIX TOAH3UCTOPOB
MTmcu TemnepaTypa MUKPOKOHTPOAAEPA
m Pabix BbIxOAHOS MoLLLHOCTL 3MMY
m [3ny makc MakCHMMAAbHbIM TOK 3I1Y
MdUKomn . Eeeé\rAquoomneHcffmpMeKuMM HANPAKEHNS npwm MCMOABb3OBAHMM
m N3ny 1 rotosel Koamsectso 31y cBoem rpynnbl B CETM HEPB roToBbIX K paboTe
m N3y 2 rotosel Koanyectso 3M1Y pe3epBHOM rpynmbl B CeTM HepB roToBbIx K padoTte
27/ Iany reynm CyYMMApPHbIM BbIXOAHOM TOK 3I1Y B ceTn Heps
m [Harp Tok Harpy3km COIT
Md|AE.2‘1 CHmxeHwne Toka Ab 30 2 4Yaca
MCTEK TekyLLMM YoOBEHb 3apsiaa Ab
MBGHT. pecypc OcCTaTo4HbIM pecypc BeHTUAITOPA AAYPEADb
TEKYLLLUA PEXXMM U MAPAMETPbI 3APSAA
0 — Py4yHOM 3apsA 4 — BbIpQBHMBAIOLLIMIA 3APSA
PEXUM 1 —3apsga no U 5 — KoHTpoAb eMkOCTH Ab 3
2 - 3apsaa no U 6 — KOHTPOAb LLEAOCTHOCTM Lienen Ab
3 - 3apsa no Ul 7 — Paspsa
mh/w B3 Bpems A0 30BEPLLEHMS BbIDABHMBAOLLLETO 3APIAC
MU YCTABKO HAMPSKEHMI AEMCTBYIOLLLETO PEXMMA
ﬂ Uver pacy YCTOBKO  HOMPSXKEHWS  AEHUCTBYIOLLENO  PEXMMA  C  Y4ETOM
TEPMOKOMMNEHCALMM
MI YCTaBKA TOKA 30P9AA AB AEMCTBYIOLLIETO PEXKMMA
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TABAMLA 8.1

AHQAOTOBbIM CUTHAA
O603Ha4YeHHue

lyct Pacy

YCTaBKO TOKQA 30pSAa AB C y4eTomM OrpaHumyeHun no Temneparype Ab u
MAKCHUMAABHO AOMYCTUMOTO TOKQ 30PAAQ

0 — HeT BblAQYM 2 — PEXMM BbIAQHYM HAMPSIPKEHMSA

1 — PEXUM BblAQYM TOKA

YCTABKA OrPAHMYEHMS BBIXOAHOM MOLLIHOCTM MO BXOAHOMY HAMPSXKEHMIO U

PeXxXmm BblaAQHM

Pmakc orp

—
~N

Temneparype 3y
m Uyer YCTABKA HAMPSXXEHMS HA BbIXOAE 31Y B TEKYLLLEM PEXMME BbIACHM
m lycr YCTGBKQO TOKA HA BbIXOAE 3[1Y B TEKYLLLEM PEXMME BbIAQYM

8.2 OCUMAAOITPAPUNPOBAHME

8.2.1 Ycrpomctiso obecneymBaeTr 3arnMCb OCLMAAOTPAMM  OHOAOTOBBIX M AMCKPETHBIX CUIHAAOB B
npouecce paboTbl MPEU CMEHE pPeXmMma paboTbl, CPABATbIBAHMM CUTHAAM3ALMU, A TAKXKE MO
KOMAHAE 13 MOBDMABHOTO MPUAOXKEHMS, MPOrPAMMHOTO obecnevenms KIWI nan ACY.

8.22 OcuMArOTPAdD CKOHAPUTYPUPOBAH HA MPEANPUATUM M3TOTOBUTEAE U HE TPEBYET HOCTPOMKM.

8.2.3 XpaHeHWe OCUUMAAOTPAMM OBeCneyeHO B SHEPTOHE3IUBUCUMOM NAMSATU B TEYEHME BCETO CPOKA
CAYXObl YCTPOMCTBA.

8.2.4 OCHOBHblE NAPAMETPbI OCLIMAAOTPAMM MPUBEAEHbI B TADAMLLE.
TABAMLA 8.2
NapameTp 3Ha4eHue
PopMaAT 3AMUCU OCLIUAAOTPAMM Comtrade, [EC 60255-24 Edition 2.0 2013-04

YacToTa auckperTusaumu, 'y, 500

3aaaetcs yctaskon «Tocuy ot 0,1 A0 2 C.
Mpeabictopus — 0,1 c.

210 c

AAUTEABHOCTb 3ANMUCU OCLLUAAOTPAMMBI

CYMMGpHGﬂ AAUTEAbHOCTb
OCLIMAAOTPAMM B NAMSATU YCTPOUCTBA

Peructpupyembie AHAAOroBbl€ CUTHAADI Usxoa, Usbixoa, lebixoa, |6, Tas, lany reymn

ANCKPETHbLIE BXOAbI
Peructpmpyembie AUCKPETHbIE CUTHOADI ANCKPETHbIE BbIXOAbI
BbIXOAHbBIE AOTUHECKME CUTHAABI (TABAMLLA 7.7)

8.3 XYPHAA COBbITMM

8.3.1 B yCTpoMUCTBE MPEAYCMOTPEH >XXYPHAA COObITUM, MO3BOAFIOLLMM PETMCTPUPOBATL 3HAYEHMUS
QOHOAOTOBbIX BEAMYMH, COCTOSAHUA BXOAHBIX, BBIXOAHBIX M MOOMEXKYTOYHBIX AOTMHECKMX CUTHAAOB B
MOMEHT BO3HUKHOBEHMSA COOBbITUM.

8.3.2 3amuUcCb B XXYPHOA COObITUI BbINMOAHIETCS B CAEAYIOLLIMX CAYHOSIX:

B NpK BbIXOAE U3MEPSEMBbIX MAPAMETOOB 30 AOTMYCTUMbIE MPAHULLBI;

B npu UsMmeHeHUn pexxmuma paboTbl 3MY MAM CMEHE peXmMMma 3apgaal.

8.3.3 XypHaA cobBbiTmi CKOHOOUIYPUPOBAH HA MPEAMPUATUM U3FOTOBUTEAE U HE TPEBYIOT HOCTPOMKM.

8.3.4 3amnMUCb B XYPHAA COBObITUI BbIMOAHIETCS C TOYHOCTbIO 1 MC.

8.3.5 MAaKCUMAALHOE KOAMHECTBO COOBITUM, XPAHUMBbIX B SHEPTOHE3ABUCHUAMOM MAMSITU, cocTaBAgeT 1000
LITYK. NOCAE 3QMOAHEHMS MAMATU MOABAEHME HOBOTO COObLITMA BbI3bIBAET YAQAEHME HaAmboaee
CTaporo.
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8.3.6 XpaHeHUe XypHAAQ COObITMM 0BEeCneYEHO B SHEPTOHE3ABUCUMOM NMAMSITU B TEHEHME BCETO CPOKA

CAYXObl YCTOOMCTBA.

8.4 CUMCTEMHbIV XYPHAA
8.4.1

B ycTpomciee nNpeAyCMOTPEH CUCTEMHBIN XYPHOA, OUKCUPYIOLLMM M3MEHEHME HACTPOEK,

PEXMMOB PABOTLI YCTPOMCTBA U ARYTUX CODBITUM, MPUBEAEHHbIX B TABAMLLE 8.3.

8.4.2
8.43

3anmChb B XXYPHAA COBBITUIM BEIMOAHAETCS C TOYHOCTbIO 1 MC.
MAKCUMAABHOE KOAMHECTBO COBBITUM, XPAHUMBbIX B DHEPTOHE3ABUCHUMOM NMAMITH, cCOCTaBAgeT 1000

LUTYK. [TOCAE 3AMOAHEHMS MAMITH MOIBAEHME HOBOIO COObITMS BbI3bIBAET YAQAEHNE Hamnbonee

CTaporo.

oo

4.4
CpOKQ CAY>XKObl YCTPOMCTBA.

CoobuieHune

BkAloyeHne AAYPEADb

BoccTaHOBAEHME XPAHUAULLA MOCAE

cbos
AAYPEAbDb roToB

C60i1 TaKTOBOro reHepaTopa
U3meHeHue ycTasok m3s KIWI
U3meHeHue ycTtaBok us ACY

HeuncnpasHocTtb AAYPEAD (koA #)

Owunbka 3anucu
MoTepsa nuTaHusa 5 B

BbINOAHEHAQ
CTPOUCTBA
BbINOAHEHA AKTUBALLUMS YCTPOUCTBA

klol:To¥.Yod (o} ] aKTuBaALMA

BbINOAHEH
CTPOUCTBA
KHonka BLUETOOTH HaxaTa

c6poc AKTUMBALLUU

KHonka STATUS HaxaTa

AaTta/Bpems U3BMEHEHO
Owmnbka CRC NAND
Owmnbka CRC NVMEM

Mepe3anyck (koA nepesanycka - #)

OnopHoe HanpsxeHue ALMNT Y BHe
AOMYCTUMBIX NpeAeAoB [Xmin..Xmax]

Owubka CRC npu
pernoHa X NVMEM
HeucnpaBHOCTb MOHUCTPA

UHULLUAAU3ALLUUN

Bpemsa BOCCTAHOBAEHO (KOA, - #)

XpOHEHWE CUCTEMHOTO XXYPHOAQ OBECTEYEHO B SHEPTOHE3ABUCUMMOM MAMATU B TEYEHME BCETO

TABAMLUA 8.3

Onucaxue

CobbiTHMe 30BEPLLEHMI ANMNAPATHOM MHULMAAMZALLMM

BOCCTQHOBAEHME  XPAHWAMLLLO, COOOLLLEeHWN, 13
PE3EPBHOM KOMMKM MOCAE COOS

3aBepLuenue nHmumaamsaumm. AAYPEAD rotos kK pabote

YKQ3QHHOTO B

HeucnpaBHOCTb CUCTEMbI TAKTUPOBAHMS YCTPOMCTBA

YcneLluHoe n3meHeHue yCTaBOK, MOAYYeHHbIX 13 KIWI nan ACY

CuctemMom AMArHOCTUKM ObIAQ BbISBAEHO HEMCMPABHOCTb C KOAOM #
(taBanua 8.4)
Bo BpeMs 3anmcH YCTABOK MPOM3OLLIAC OLLIMOKA

HencnpaBHOCTb BHYTPEHHETO MCTOYHUKA MUTAHUS S5 B

BbIMOAHEHA 30BOACKOS OKTMBALLMS YCTPOMCTBA

BbIMOAHEHO AKTUBALLMS YCTPOMCTBA

BbINOAHEH COPOC AKTMBALLMM YCTPOMCTBA

Mpom3oLLIA0 HaxxaTre KHomku BLUETOOTH
MNMPOM30LLIAO HaXKATHE KHOMKM STATUS

AQTa 1 BPEMS ObIAM M3MEHEHBI MOAB3OBATEAEM MAM MO LIMADPOBOM
LimHe Heps

Cucrema CAMOAMATHOCTMKM  OBHAPYXMAQ HeMcnpasBHOCTL flash
namatm NAND

Cucrema COMOAMATHOCTUKM
3HEPrOHE3ABUCUMOM MAMSITH
YCTPOMCTBO BbIAO Nepe3anyLLLEeHO. KOAbl Nepe3anycKa:

0 - HemseecCTHOS MpUYMHA

1 - BKAOYEHME NMUTAHMSA

2 - BHeLLHMM cBpoc (CUrHOA cOpocal)

3 - CpabaTblBOHME CTOPOXKEBOIO TAMMEPA

4 - TpOrPAMMHBIM PECTAPT

OBHapy>XeHue BbIXOAQ OrMopHOro HAMNPSXXeHWs AL
MMUKPOKOHTPOAAEPA 3a AOTYCTUMbIE MPEAEAbI. YKA3bIBAETCS TEKYLLIEE
OMOPHOE HAMPSKEHME U AOMYCTUMbIE MPEAEADI

MY MHULMOAM3ALMKM  CUCTEMbI  ObIAM  OBHAPY>KEHbI
3HEPTOHE3TBUCUMOM MAMATH

Crnctema CaOMOAMATHOCTUKA OBHAPYXXMAC HEMCMPABHOCTb MOHUCTPA

OBHAPYXXMAC HEMCMNPABHOCTb

OLLIMOKM B

Bpems B ycTpomcTae BbIAO BOCCTAHOBAEHO
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CbemM curHaamsauum us ACY BbIMOAHEH CbEM CUTHAAM3ALMM M3 ACY mam KIWI

Cbem curHaamsauum us KIWI

I e e e ey el delihrelel | YCTPOMCTBO MEPELLAO B PEXMM AOYHKLLMOHAABHOTO KOHTPOAS
BKAIOYEH

I e e e el derdelihielen | YCTPOMCTBO BBILLAO M3 PEXMMA AOYHKLLMOHAABHOFO KOHTPOAS
BbIKAIOYEH

Pexum KOHPUTYPUPOBAHUS L 2ii YCTPOMCTBO MEPELLIAO B PEXMM KOHAPUIY PUPOBAHMA HEpB
BKAIOYEH

Pexxum KOHPUTYPUPOBAHUS 1975 YCTPOMCTBO BbILLAO M3 PEXMMA KOHCOUIYPUPOBAHMS Heps

BbIKAIOYEH

PK AAYPEAb o6HOBAEH PAMA KOHAOUTYP ALK YCTPOMUCTBO OOHOBAEH

PK AAYPEAD - oum6ka oGHOBAEHUS Mo OBHOBAEHMM COANMAQ KOHAOUIYPALMKM YCTPOMCTBA MPOU3OLLIAG
oLmnbKa

HEPB - koHdburypauus oGHOBAEHA PaAnA KOHAPUIYpaLMM HepB 0BHOBAEH

HEPB - c6poc koHurypauumu PAMA KOHOUITYPALMM HepB cOPOLLIEH K HOYOABHOMY COCTOAHMIO

HEPB - OTMEeHa elelel= s OTMEHO OBHOBAEHMS KOHADUIY pALLMM HepB Npum HEWUCMPABHOCTM B CETH

KOHdpUrypauum

HEPB - owunbka elaller=nl OmMbka 0BHOBAEHMS KOHADMIypaLLmM Heps

KOHdUrypaumum

Myck ocuunanorpaca ACY BbInOAHEH nyck ocumarorpadoa 13 ACY man KIWI

Myck ocuunarorpadoa KiWI

B3 nyck ACY 3anyLLLEH PEXMM BbIPOBHMBAIOLLLETO 3ap4Aa 13 ACY man KIWI

B3 nyck KIWI

B3 cTton ACY PeXX1m BbIPDABHMBAIOLLLETO 30PFAQ OCTAHOBAEH 13 ACY mAn KIWI

B3 cTon KIWI

KOHTPOABHbIU paspsia nyck ACY 3anyLLLEH PEXUM KOHTPOATF eMKOCTU Ab 13 ACY man KIWI

KOHTPOABHbBIN pa3psa nyck KIWI

KOHTPOABbHbBIN paspsa cton ACY PeXxxmm KOHTPOAS eMKoCTr AB oCcTaHOBAEH M3 ACY mam KIWI

KOHTPOABHbIN pa3psa cton KIWI

TecT wenu Ab ACY 3anyLLLEH PEXMM KOHTPOAS LLEAOCTHOCTM LLenu Ab

TecT wenu Ab KIWI

Cpa6aTbiBOHWE  AUMCKPETHbIN BXOA,
peAe) Ne + HasBaHue u3s PK

= CpabaTbiBOHWE M BO3BPAT BXOAOB/BbIXOAOB
Bo3BpaT AMCKpeTHbIM BXxoA (peAe) Ne +

HassaHue us PK
O6HoBAeHHe MO ycTponcTBa BbInoAHEHO 0BHOBAEHME O yCTpOMCTBa

8.5 XYPHAA M3MEHEHNA YCTABOK

8.5.1 B ycTpOMCTBE MPEAYCMOTPEH XYPHAA U3MEHEHUA YCTOBOK, PEMMCTPUPYIOLLMIA BPEMS, O TAKXKE
3HOYEHMS YCTABOK AO M MOCAE UX M3MEHEHMS B YCTPOMCTBE.

5.2 MOKCUMOABHOE KOAMYECTBO COBbITUM, XDAHMMBbIX B SHEPTOHE3ABMCUMOM NMAMSTU, COCTABASET 1000
LUTYK. MOCAE 3QAMNOAHEHMA MAMSTU MOSBAEHUME HOBOTO COObITMS Bbi3bIBAET YAGQAEHME HaAMbBOAEe
cTaporo.

5.3 XpaHeHue XYPHOAQ M3MEHEHMS YCTABOK 0BECMNEYeHO B DHEPrOHE3ABUCUMOM NAMATU B TEYEHME
BCETO CPOKA CAYXObl YCTPOMCTBA.

8.6 XYPHAA M3MEPEHNA EMKOCTU

8.6.1 Tpr MCNOAb30BAHMM AOYHKLMMU KOHTPOABHOTO pa3psad (7.14) doopMUPYIOTCS COBBITUS XKYPHAAC
M3IMEPEHUI EMKOCTU. KOKAOE CODbITUE COAEPXMUT METKY BPEMEHMU, BbIHMCAEHHOE 3HAYEHME
eMKOCTH Ab, a Takke MeTky OblA A OCTOHOBAEH PEXMM KOHTPOABHOTO PA3PIAQ BPYHHYIO.

oo

o
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8.6.2

8.6.3

MOKCHMMAABHOE KOAMYECTBO COOBITUIM, XPAHUMBIX B SHEPTOHE3ABUCHMMOM NAMITU, COCTABASET 10
LUTYK. [TOCAE 3QMOAHEHUA MOAMATU MOABAEHME HOBOTO COOBITUA BbI3bIBAET YAOQAEHME HaMbOAee
CTaporo.

XPOHEHUE XYPHOAO 0B6eCcneyeHO B SHEPTOHE3ABUCUMOM NMAMATU B TEHEHME BCETO CPOKA CAYXObI
YCTPOMCTBA.

8.7 72-4ACOBbIE OTHETHI

8.7.1

8.7.2

YCTPOMCTBO OBECMEYMBAET PEMCTPALMIO MIMEHEHMM 30 MOCAEAHME 72 4YACA CAEAYIOLLMX
OHAAOTOBbIX BEAMYMNH:

B Usxoa — HanpsxxeHmne nutaHmsa 3M1Y;

B Usbixoa — HOMPSO>KEHME HA BbIxoAe 3M1Y;
M Iguixoa — BbIXOAHOM TOK 3[1Y;

B a5 — TOK AB;

B Tas — Temnepartypa Ab.

XYPHOA AOCTYMEH AAS MPOCMOTPA M CKa4MBAHMS B 1O KIWI.

8.8 CTATUCTUHECKAA MHPOPMALNA

8.8.1

YcTpomncTBo 0B6eCcnedymBaeT 3anNmcChb M XPAHEHWE B SHEPTOHE3ABUMCUMOM NMAMSITU CTATUCTUHECKOM
MHAOOPMALMNM:

B KOAMYECTBO 4ACOB PABGOTHI YCTPOMCTBA ((AOTOHACH);

B KOAMYECTBO BKAIOYEHUIN YCTPOMCTBA;

8.9 PYHKUMW TEAEYTIPABAEHNA, TEAEM3MEPEHNA

8.9.1

8.9.2
8.9.3

8.9.4

8.9.5

TEAECUTHAANIALNA

YCTPOMCTBO MO3BOASET MEPEAQBATh 3HAYEHMS AHAAOTOBBIX CUTHAAOB (8.1), COCTOSAHME AMCKPETHBIX
CUTHOAOB, dDAMAbI XXYPHOAOB M OCLMAAOTPAMM, PE3YALTATEI CAMOAMATHOCTMKM, 4 TAKXKe
MPUHMMATE KOMOHAbBI TEAEYMPABAEHMS MO MOCAEAOBATEABHOMY MHTEPdOENCY CBA3M RS-485 u
npoTokoAy Modbus-RTU.

MNoAAEPXKMBOEMBIE CKOPOCTM Nepeaayn: 2600, 19200, 38400, 57600 v 115200 6oa.

OnmMcaHue peaamsaumm MNPOTOKOAD MHADOPMAUMOHHOTO obmeHa Modbus-RTU npueeaeHO B
AOKymeHTe  «TpoTokoa obmeHa Modbus-RTU yctponcte AAYPEAb), coctas u  aapeca
nepeAaBaemMor UMHAOOPMALMKM MPUBEAEHBI B KAPTE MNAMaTM Modbus. AQHHbIE AOKYMEHTbI
MPEAOCTOBAAETC KOMMAHUEN-MPOU3IBOAMTEAEM MO 3AMNPOCY 30KA3YMKA M MPEACTOBAEHbI HA
ODULIMAABHOM CAMTE KOMMAHMM WwWWw.i-mt.neft.

MNpu dOOPMUPOBAHUM CUCTEMOM CAMOAMATHOCTUKM CcurHaAad «OTkas 3MY» pabota o
mHTepdoemcy RS-485 BaokmpyeTcs.

AAS 30AWLMTEI MHTEPAOENCA OT MMMYABCHbBIX MEPEHAMPIKEHNN PEKOMEHAYETCS MCMOAB3OBATbH
PAOKC-RS. TMNOBOE peLleHne NPUMEHEHMT PAOKC-RS MOKA3AHO B MPUAOXKEHMM [17.

8.10 HAChlI PEAABHOIO BPEMEHM

8.10.1

AAYPEAb OCHAOLLLEH BCTPOEHHbIMIK HOCAMU PEAABHOTO BPEMEHU C MOTPELLHOCTLIO XOAQ YOCOB HE
Xy>Xe, 4em 1 CeKYHAQ/CYTKM. HaCbl YCTAHOBAMBAKOTCS HAO 30BOAE-M3TOTOBUTEAE.

8.10.2 YCTaQHOBKA AQTbI/BPEMEHM BO3MOXHA C MOMOLLBIO MOBOUABHOTO MPUAOXEHMS, MPOTrPAMMBbI KIW|

MAM MO KAHOAOM ACY.
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8.11.1

8.11.2
8.11.3
8.11.4
8.11.5

B npouecce paboTbl YyCTPOMUCTBO MOCTOIHHO BbINMOAHSET BHYTDEHHIOK COMOAMATHOCTUKY C LLEABIO
CBOEBPEMEHHOTO BbISBAEHMS AMMAPATHBIX M MPOrPAMMHbBIX OLLIMOOK.

B cAy4yOe BbIIBAEHUS BHYTPEHHEM OLLUMOKM MAM HEMCMPABHOCTK COOPMUMPYETCH CUTHAAM3OLMA
(HencnpaBHOCTbY), CBETOAMOA (COCTOAHUE) HAYMHAET MUTATb KPACHbBIM LLBETOM.

B cAy4ae €CAM BbIIBAEHHAS HEMCMNPOBHOCTb BAMSET HA BbIAQYY MOLLHOCTM 3[1Y, AOMOAHUTEABHO
POPMUPYETCH CUTHAA «OTKA3Y, BBIACHO MOLLIHOCTM OCTAHABAMBAETCH, 3I1Y NEPEXOANT B PEXMM
(BAOKMpPOBKAY, PADBOTA CATOPUTMOB M BbIXOAHBIX pPeAe OAOKMpyeTcs, OAoKMpyeTcs OOMeH
MHJpOPMALMM MO MHTepdoency RS-485, ceetoamoa «STATUS» HO yCTPOMCTBE HAYMHAET FOPETb
KPOCHbIM LLIBETOM.

CnmcoK HEMCMPABHOCTEN,
TabAmLE

MNepe3anyCcK YCTPOMCTBA BbIMOAHAETCA MyTEM HOXKATUA U YAEPXXAHMSA B TeYeHne 10 CEKYHA KHOMKM
«STATUS», mAM nytem OTKAlodeHus 3M1Y OT mUTaioen CeTM U CeTM MNOCTOSHHOTO TOKA M

ANATHOCTUPYEMDbIX CUCTEMOM CAMOAMATHOCTUKM, novBEAEH B

MOCAEAYIOLLLETO BKAIOHEHMA.

TABAMUA 8.4
Mopsaok AencTBUI

PopMUpOBAHUE
HeucnpaBHocTb OnucaHue npU NOSIBA€HUMU
CUrHaAa «OTkas» _
HEeUCNPABHOCTEMU
HencnpaBHOCTb BCTPOEHHOIO
HeucnpaBHOCTb
AL — BAOKMPOBKA BbIACHM AQ
ALN MK
MOLLIHOCTH
HewncnpaBHoCTb  HemcrnpaBHOCTL KBOPLLEBOTO
Co0oBLLMTE KOMMAHMM-
KBAOPLLEBOrO PE30HATOPA - OAOKMPOBKC Ad
MPOOU3BOAMTEAIO.
pe3oHaTopa BbIAQYM MOLLIHOCTM
30MEHA MAM PEMOHT
HencnpaBHOCTb YMMa NAMETH - -
HewncnpoBHOCTb yCTPOMCTBA
Flash HEBO3MOXHA 3AMUCH XXYPHOAOB -
U OCLIMAAOTDAMM
HewncnpaosHoctb  HencrnpaBHOCTb YHOCOB
RTC PEAABHOIO BPEMEHM
CTpyKTypQa NApAMETPOB
KOAMBPOBKM HE COOTBETCTBYET
BEPCUM MUKPOTMPOTPOAMMDbI
HeucnpaoBHOCTb P porporp
KAABOOBKMN YCTAHOBAEHbI KOSCOAOUUMEHTHI Co0BLLMTE KOMMAHMM-
P KAAMBPOBKM MO YMOAYAHMUIO. MPOOU3BOAMTEAIO.
TOYHOCTb U3MEPEHUIM MOXKET - BbINOAHUTBL
OblITb CHUXKEHA BOCCTOHOBAEHWE
YCTAHOBAEHbI KOSOUUMEHTbI KO3 PULMEHTOB

KaanbpoBska He
30A0HA

KOAMBOPOBKM MO YMOAYAHMUIO.
TOYHOCTb M3MEPEHUIMN MOXKET
ObITb CHMXKEHA

ANNApaATHAsS HEUMCMPABHOCTb
LLMTOPOBOM LLIMHBI HepB.

[MpoBEPUTL KOHAA
CBS31 HepB, HOCTPOWMKM
YCTPOMCTB,
MOAKAIOYEHHbIX K LLIMHE.

Otka3 HEPB Pab®oTta aAropMUTMOB, =
Co0BLLMTL KOMMAHMM-
MCMOAB3YIOLLLMX LLIMHY Heps,
NMPOW3BOAUTEAIO.
3006A0KMPOBAHCO
30MEHA MAM PEMOHT
YCTPOMCTBA
CooBLLUMTE KOMMNAHUU-
MPOU3BOAUTEAIO.
OLwmbka AaTa/BPEMS BHE AOMYCTUMOTO P A
- 3AMEHA UAU PEMOHT
AQTbI/BDEMEHN  AMAMNA30HA

YCTPOMCTBA



OLwmbka
BEPCUM
XPAHUAMULLLO
YCTOABOK

Owmbka CRC
CYETYMKOB

Owmnbka CRC
PK

HeucnpaBHOCTb
MOHUCTPA

HeucnpaoBHOCTb
AQTHMKA
TEMMEPATYPSI
AB

HeucnpaBHOCTb
AQTHMKA
TEMMEPATYPSI
MK
HeucnpaoBHOCTb
AQTHMKA
TEMMEPATYPSI
TPAH3UCTOPOB
HeucnpaBHOCTb
AQTHMKA
TEMMEPATYPSI
AMOAQ

HeucnpaoBHOCTb
QHAAOTFOBOrO
BXOAQ Usxoa Bbinp

HencnpaBHOCTb
QHAAOTOBOro
BXOAQ Usbixoa

HencnpaBHOCTbL
AQHOAOTOBOIO
BXOAQ Usny

HencnpaBHOCTb
AHAAOIOBOIo
BXOAQ l3ny reys

CTpYKTYpPQ XPAHUAULLLO
YCTOBOK MAM CDAMAOBOM
CUCTEMbI HE COOTBETCTBYET
BEPCUM MUKPOMPOTPOMMDbI.
YCTAOHOBAEHbI HOCTPOMKM
YCTPOMCTBA MO YMOAYAHMIO.
BblAQYO MOLLIHOCTH
OAOKMPOBAHAO
HencnpaBHOCTb CUCTEMbI
XPOHEHUS CYETYMKOB.
3HAYEHMS CHETYUKOB COObBITUI
COpPOLLEHDI

KoHTpOAbHOS cymma PK
HEeBEPHAS.

YCTAHOBAEHbI HOCTPOMKM
YCTPOMCTBA MO YMOAYAHMIO.
BblAQYO MOLLIHOCTH
BAOKMPOBAHA

MOHUCTP NOBPEXAEH, MAU
€MKOCTb HE COOTBETCTBYET
AOMYCTUMOM.

Bo Bpems mepepsbiBA MUTAHMUS
YCTPOMCTBA XOA HOCOB
PEAABHOTO BDEMEHM MOXKET
ObITb HAPYLUEH

AaTimK Temnepartypbl Ab
MOBPEXAEH UAU TEMMNEPATYP A
BHE AMAMA30HQA.
BAoOKkMpOBAHME AOYHKLIMM
TEPMOKOMMEHCALLMM
BbIXOAHOTO HAMpmxeHms MY

AaTimK Temneparypbsl MK
MOBPEXAEH UAU TEMMNEPATYPC
BHE AMAMNA30HA

AQTYMK TEMMEPATYPbI
TPAH3MCTOPOB MOBPEXAEH MAM
TEMMNEPATYPd BHE AMAMNA3OHA

AQTYMK TEMNEPATYPbI AUOAC
NMOBPEXAEH MAM TEMMEPATYPA
BHE AMAMO30HA

HEeBO3MOXXHOCTb M3MEPEHMS
HAMNpPI>XXeHna HaO BXOAE

WMHBEPTOPA. BblAOYA MOLLIHOCTH

OAOKMPOBAHA
HEBO3MOXHOCTb M3MEPEHMS
HAMPSXKEHMA HA BbiIxoAe 3ITY.
BblAQYO MOLLIHOCTH
OAOKMPOBAHA
HEBO3MOXHOCTb M3MEPEHUS

HAMPs>KEHWa HA BbIxoAe 3MY A0

ANOAQ. BblIAGYO MOLLLHOCTH
OAOKMPOBAHAO
HeBO3MOXHOCTb M3MEPEHMUS
TOKA Ha BbIxoAe 3M1Y. Bolaaya
MOLLIHOCTM BAOKMPOBAHA

AQ

AQ

Ad

Ad

Ad

Ad

AQ

AQ

BbIMOAHUTL 3arpy3ky PK
3aHOBO. COOBLLMTL
KOMMNQHUM-
MPOU3BOAUTEAIO.

CooBLLMTb KOMMACHUM-
MOOM3BOAMTEAIOD.

BbINOAHUTL 3arpy3ky PK
3aHOBO. COOBLLMTL
KOMMNAHMM-
MPOW3BOAUTEAIO.

CooBLLMTE KOMAAHUU-
MPOU3BOAMTEALD.
30MEHA MAM PEMOHT
YCTPOMCTBA

TpebyeTcsa PEMOHT AU
30MEHA AATYMKA
Temnepatypbl Ab

CoOoBLLMTE KOMMAQHUM-
MPOU3BOAUTEAIO.
30MEHA MAM PEMOHT
YCTPOMCTBA

Co0oOLLMTb KOMMAHMM-
MOOM3BOAMTEAIO.



HeuncnpaBHOCTL
QHOAOTOBOIO
BXOAQ l3ny TouH

HeucnpaBHOCTb
bri12B

HeuncnpaBHOCTL
Bl 5B

HeuncnpaBHOCTL
MUTaHMg 5 B

HeuncnpaBHOCTb
MMTaHms 3.3 B

HeuncnpaBHOCTL
MUTAHMS 24 B

HeuncnpaBHOCTb
AMOAHOTO
MOCTA

BeHTtnagaTOp
OAOKMPOBAH

HeBO3MOXXHOCTb M3MEPEHMS
TOKA Ha BbIxoAe 3M1Y. Bblaaya
MOLLIHOCTM BAOKMPOBAHA
HencnpaBHOCTb BHYTPEHHETO
MCTOYHUKA 12 B. Bbiaaua
MOLLLHOCTU BAOKMPOBAHA
HencnpaBHOCTb BHYTPEHHETO
MCTOYHMKA S B. Bblaaya
MOLLLHOCTN BAOKMPOBAHA
HencnpaBHOCTb HOMPKEHMUS
HA AMHMAX 5 B. Bblaa4a
MOLLLHOCTM BAOKMPOBAHA
HencnpaBHOCTb HOMPSXKEHMUS
HA AMHMAX 3.3 B. Beiacya
MOLLLHOCTN BAOKMPOBAHA
HencnpaBHOCTb HOMPSXKEHMUS
HQA AMHMSX 24 B.
HeBO3MOXXHOCTb pABOTHI
AMNCKPETHbIX BXOAOB
HencnpaBHOCTb AMOAHOTO
MOCTA HA BXOAE. Bblaa4a
MOLLLHOCTN BAOKMPOBAHA
BeHTnAITOp BAOKMPOBAH.
BblAOYQ MOLLIHOCTH
OAOKMPOBAHA

8.12 YPOBHN AOCTYTIA

8.12.1

AQ

AQ

AQ

AQ

AQ

AQ

AQ

B yCTPOMCTBE PEAAMIOBAHO PA3NPAHUYEHUE YPOBHEM AOCTYNA.

Aencrisme

3aBOACKOI NAPOAb

BO3MOXHOCTb CMEHbI NAPOAS

MOHUTOPUHT

TeKyLwiero

COCTOAHMUA,

CHYUTbIBAHME XXYPHAAOB, OCLUAAOTPAMM
KHonkM Ha AuueBon naHeau (Status,
Bluetooth

CbeM CUTHAAM3ALMU

CUHXPOHU3ALUA BPEMEHU

PYHKLUOHAAbLHBIN KOHTPOAb

U3MeHeHHe HaCTpoeK YyCTPOHUCTBA

OGHOBAEHHE NPOrPAMMHOIO
obecne4yeHus

67

YpoBeHb AOCTYNA:
rocTtb

3aMEHA MAM PEMOHT
YCTPOMCTBA

TABAMUA 8.5
YpoBeHb AOCTYNA:
UHxeHep P3A
1739

CBOM 1 AN ONEPATUBHOTO
NEePCOHAAC

M

M
M
M
M
M
M
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2.1 MAPKMPOBKA N NTAOMBMPOBAHME

9.1.1 Ha kopnyce yKA3aHbI:
B TOBAPHbBIM 3HAK NPEANPUATUI-UTOTOBUTEAS;
B o603HAYEHUE YCTPOMCTRA;
B 30BOACKOM HOMEP U AQTA M3TOTOBAEHMS;
B MOPKUPOBKA PA3LEMOB;

B Ha3HaveHus OPraHoB ynpaBAeHUa U MHAMKALLMA.

9.1.2 TpaHcnopTtHad MmapkmposBka Tapbl - Mo TOCT 14192-96, B TOM YUCAE HA YMOKOBKY HOHECEHbI
M30BPAXKEHNI MOHMUMYAILMOHHDBIX 3HOKOB: (Xpyrnkoe. OCTOPOXHOY, «bepedb OT BAarny, «Bepxy.

9.1.3  TIAOMBUPOBAHME YCTPOMCTBA MPOMU3BOAMTCS CMEUMAABHOM ITUKETKOM, PA3PYLLAKOLLLENCS MPU
BCKPbITUM YCTPOMCTBA, PACMOAOXKEHHOM HA KPbILLIKE YCTPOMCTBA.

9.2 MEPbBI BE3ONACHOCTHU MPU SKCTAYATALNA

9.2.1  TIpU MOHTOXE, AEMOHTAXE U BKCMAYATALMM YCTPOMCTBA CACAYET PYKOBOACTBOBATHCS:
B HOCTOALLIMM PYKOBOACTBOM MO SKCMAYATALMM;

B «<MeXOTPACAEBBIMM MPABUACMM MO OXPAHE TPYAQ (MPABMACGMM BE30MACHOCTM) MNPU
SKCMAYATALMM DAEKTPOYCTAHOBOK" MNOT P M-016-2001 PA 153-34.0-03.150-00;

B "TIPABUACMM TEXHUHECKOM SKCMAYATALLMM DAEKTPOYCTAHOBOK NMOoTpebuteaen”,

B aencTeyloLLEeM peaakumen My 3.

9.22 OnAacHbIM OAKTOPOM MPU SKCMAYATALMM YCTPOMCTBA 9BAAETCH HaNpxxeHue 220 B.

9.23 3a3emMAeHMEe U 3alMTHbIE Mepbl BEe30MACHOCTU  AOAXKHbBI  BbIMOAHATBCY B COOTBETCTBUM C
TPEeBOBAHUIMM  AEMCTBYIOLLLEM peAaKUMM TIYD. AAS 303EMAEHMA YCTPOMCTBA HA Kopnyce
OCHOBHOTO BAOKA MPEAYCMOTOEH CMEUMAAbHBIN 3A3EMAIIOLLLIUIA BUHT, KOTOPbIM MCMOAB3YETCS AAR
MOAKAIOHEHMS K 3A3EMAIOLLLEMY KOHTYPY MPOBOAOM CEYEHMEM HE MeHEE 2,5 MM?2,

9.24 Bce paboTbl HO KAEMMHbIX KOAOAKOX YCTPOMCTBA CAEAyeT MPOM3BOAMTE B OBECTOYEHHOM
COCTOSHMM.

9.2.5 TllepeA BBOAOM YCTPOMCTBA B PABOTY HEOBXOAMMO 3A3EMAMTL KOPMYC YCTPOMCTBA.

9.3 PASMELLEHME M MOHTAX

9.3.1 TabaputHble pasmepsbl AAYPEAD npreeaseHbl B NPUAOXKEHMM [11.
9.3.2 TMpwu yctaHoske AAYPEAD B LLIKOCDY HEOBXOAMMO OBECNEYNTs COOTBETCTBYIOLLLYIO BEHTUAALLMIO.

9.4 MOHTAX UNPPOBOU LLUIMHbLI HEPB

9.4.1  AA9 OPraHM3ALMM COM3MYECKOTO YPOBHS LLMHbI HEpE HEOBXOAMMO COEAMHUTL BCE YCTPOMCTBA
cuctembl COMMT B COOTBETCTBMM CO CXEMOM MOAKAIOHEHUS, MPUBEAEHHOM HA pUCYHKE 9.1.
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PucyHok 9.1 — CXxema MOAKAIOHEHMS YCTPOMCTB MEXKAY COBOM

9.42 Coraacyoumi pesmctop Rt =60 Om (TfepmuHaTtop Hepe) 06930TEAEH K YCTAHOBKE HA YCTPOMCTBAX,
ABASIOLLLMXC PUINMYECKMM OKOHYOHUEM LLIMHBI.

9.43 B kayecTBe pA3BETBUTEAEM M TEPMMUHATOPOB LLIKMHBI HEpB HEOBXOAMMO MCMOAB3OBATL Y3EA Hepe m
TepmumHaTtop Hepe npoussoactea OOO «HIMM «MUKPOMPOLECCOPHbIE TEXHOAOTUMY). B KOMMAEKT
MOCTOBKM y3eA HepB BXOAIT PA3BETBUTEAL U 4 KOHHEKTOPA RJ-45 AAS MOHTOXKA BUTOM MAPbI.

PucyHok 9.2 — Y3eA Heps - pasBeTBUTEAb CETU HepB

9.44 TpeboBAHMS K LUMHE ACHHbIX:

B suTad Nnapa B akpaHe F/UTP4 kaTteropum 5e, C 3KPAHUPOBAHHBIMM HOKOHEYHUKAMM HO
KOHLLOX;

B TONOAOMMA: LLEMOYKA Y3AOB COEAMHEHMS;
B npeAeAbHOS AAMHA KABEAS MEXAY COCEAHUMM Y3AQMMU: 5 M;

B MOKCHMMOABHOS AAMHO OTBOAQ MEXAY Y3AOM U AAYPEAD: 2 m;



B KabeAbHblE AOTKM AOAXHbBI OblTb 3A3EMAEHBI C ABYX CTOPOH, ODOAOYKY KADEAs CAeayeT

303EMAATb B ABYX TOYKAX, ECAM ITOTO TPebyeT CTAHAQPT OPraHM3ALMM, HO HE MEHEE YEM
B OAHOM TOYKE.

AAS MOHTOXXA LUMHBbI HepB CAE€AyEeT MCMOAB3OBATL CMELIMAAMIMPOBAHHBIM HABOP «KOMMAAEKT MOHTOXA
Hepsy (n.2.2.1).

¥3eA HepB o6ecneyYnMBaeT HOAEXHYIO 3ALLLUTY LUWHbI OT BO3AEMUCTBUSI MOMEX:
- paanonomexu 20 B/m, 144 — 400MIL;
- MUKPOCEKYHAHbIe nomexu 4kB;

- ctaTtuka 8kB (npoBoa) 1 16kB (Bo3ayx);
DAeKTpHYecKas NPO4YHOCTb U30AALMM - 2KB, 50IL,.
ConpoTtuBAeHue usoaaumnu >100Mom (NPOBOA-3E€MAAX).

9.45 AA MOHTOXA Y3AOB HepB CAeAyEeT MPUMEHTb CTAHAQPTHYIO «DIN-perkyy (tina TH35-7,5 (TOCT P
M3K 60715-2003)), uAn AIOBYIO APYIYIO CO CAEAYIOLLLMMKM NAPOMETPAMKU MPOOUAL — OMETQ,
LLUMPUHA — 35 MM U BbICOTA 7,5 MMm. [ToCcAe MOHTOXXA y3Aa HepB HEOBXOAMMO OPraHM30BATH LIEMb

303EMAEHUA MEAHBIM MPOBOAOM C cevYeHnem 1,5-2,5 MM2 AAT LLeAen DKPAHUPOBAHUS KAHOAQ
CBA3U.

PucyHok 9.3 — MOHTOX Y3AQ Heps

9.4.6 MOHTOX KOBEAT AOAKEH MPOU3BOAMTLCA MM TemnepaTtypax oT 0 A0 +40 C. MUHUMAOABHBIM POAMYC
n3rMba Kabeas He AOAXKEH OblTb meHble 8 CM. NPOKACGAKO KABEAS HO MOABMXKHbBIE DAEMEHTbI
KOHCTPYKUMM (ABEPULI M MNP.) AOAXKHO MPOMU3BOAMTLCA TAKMM OBPA30OM, 4TOOLI HA KabeAb
BO3AEMCTBOBAAM KPYTILLLME, O HE U3MMOAIOLLLUE MOMEHTbI.

9.5 MPOBEPKA SAEKTPHMHECKOT O COIMPOTUBAEHNA M3OAALUMNM

9.5.1 TIpOBEPKY IAEKTPUYECKOTO COMPOTUBAEHU MU3OAALIMM  YCTPOMCTBA TMPOBOAAT B  XOAOAHOM
COCTOSHMM NOCAE €ro NPEeOBLIBAHMSA B HOPMOAbHBIX KAMAMATHMYECKMX YCAOBUAX Mo TOCT 20.57.406-81
HE MeHee 2 v,
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9.5.2 TlpOBEPKY IAEKIPUYECKOTO COMPOTUBAEHMS M3OAALMM HE3ABUCUMMbIX BHELLIHUMX Lener 6AoKa

OTHOCUTEABHO KOPMYCA MNPOBOAIT METAOMMETPOM HanpsxxeHem 2000 B AAS GHAAOTOBbIX BXOAOB,
AMCKPETHBIX BXOAOB M BbIXOAOB M Lienem nmranHms, RS-485.
BHUMAHMUE!!! KoHTakTbl pasbemoB Tuna USB n HepB npoBepke CONPOTUBAEHUSA U3OAALLMKU HE

MOAAEXAT.

9.6 YCTAHOBKA M MOAKAKOYEHME BHELLIHMX LLEMEWN

9.6.1 Bce pa3bembl YCTPOMCTBA MMEIOT CbEMHbIE YACTU COEAMHUTEAEN. [TOAKAIOHEHME BHELLIHUX LLENEM
K HUM DEKOMEHAYETCS MPOBOANTb AO YCTOHOBKM BDAOKQ.
9.6.2 TlepevyeHb PEKOMEHAYEMbBIX CEYEHUI MOOBOAHUKOB MPUBEAEH B TABAMLE 9.1.

TABAULA 9.1

CevyeHue

>KECTKMM MPOBOA, 0,2 ... 10 mm?

TMOKMMA MPOBOA 0.2 ... 6 Mm?
nposoa AWG 24 ..10
TMOKMM  MPOBOAHMK C  KAOEAbHbIM  HOKOHEYHUMKOM, ©Be3 0,25 ... 6 MM?
MAQCTMOCCOBOM BTYAKM

TMOKMM  MPOBOAHMK C  KAOGEAbHbIM ~ HOKOHEYHMKOM U 0,25 ... 4 mm?
M3OAUPYIOLLIUM XOMYTOM

2 XECTKMX MPOBOAC OAMHAKOBOIO CEYEHMS 0.2...2,5 Mmm?
2 TMBKUMX MPOBOAC OAMHOKOBOIO CeYeHMs 0.2 ... 4 Mm?

2 MBKMX MNPOBOAHMKA OAMHOKOBOIO CEYEeHMs C KABEAbHbIM 0,25 ... 1,5 mm?
HOKOHEYHUKOM B€3 MAQCTUKOBOM BTYAKM

2 TMBKMX MPOBOAHMKA OAMHOKOBOINO CEYEHMS C HAKOHEYHMKOM 0,25 ... 2,5 mm?
TWIN C MAQCTHMKOBOM BTYAKOM

0,5...2,5 MM2
X31, X32, X4 28 ... 12 AWG
0,5... 1,5 Mm2
X6, X7 28 ... 16 AWG

9.6.3 TloCAE MOAKAIOHEHMS BHELLIHWX LLenen HEOOXOAMMO MPOBEPUTD:

B HOAEXHOCTb 303EMAEHUA YCTPOMCTBA (OOAT 3A3EMAEHMA YCTPOMCTBA AOAXEH ObITh
COEAMHEH MPOBOAOM CEYEHMEM HE MEHEE 2.5 MM2 C KOPMNYCOM LLIKadoA);

B MOHTOX BHELLHMX COEAMHEHMM HO COOTBETCTBME I'IpOGKTHOl;I CXeMe MOAKAIOHEHMA;
B HOAEXHOCTb 30THKKM BUHTOBBIX COEAMHEHMM HO BCEX COEAMHUTEASX;
B HOMUHAABHOE 3HAYEHME HAMNPIKEHMS MUTAHMUA M AMCKPETHBIX BXOAOB;

B HOAEXHOCTb KPEMNAEHMA OTBETHbIX 4OCTEM BCEX COEAMHUTEAEN.

~0

.64 B cAy4yae eCAM COEAMHUTEAU HE MUCTOAB3YIOTCSH, TO HO HUX AOAXHbI ObiTb YCTAHOBAEHbI OTBETHbIE
HYOCTU COEAMHUTEAEMN.

BHUMAHMUE!!! MepeA NoAKAIOHEHMUS LLeNen BbIXOAHOIO HAMPAXEHUs He0BX0AMMO NPOBEPUTH

NOASPHOCTb. HapylleHue NpPAaBUAbBHOCTU MNOAKAIOHEHMA BbIXOAHbIX MOAIOCOB BeAeT K

NOBPEXAEHUIO YCTPOUCTBA.
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9.7 HACTPOMKA YCTPOMCTBA

9.7.1  HacTtpoMKa yCTPOMCTBA OCYLLLECTBASIETCS C MOMOLLLbIO MPOrPAMMHOro obecnedeHus (aasee —MO)
KIWI, KOTOpO€E AOCTYMHO AAS CKOYMBOHMS MO CChIAKE HTTP://I-MT.NET/KIWI.
BHUMAHMUE!! AAa Ha4aAa paboTbl C YCTPOUCTBOM HEOGXOAMMO BbINMOAHUTbL €r0 AKTUBALLUIO.
3TO MOXHO CAEAQTb NYyTEM BBOAAQ KOAQ AKTUBALLUM B MOGUABHOM npuAoXeHuu KIWI-AAYPEAD
NOCA€E NOAKAIOYEHUS K YCTPOUCTBY.

AAS NOAyYEHMA KOAQ AKTMBALMUM HEOBGXOAMMO CBA3ATHBCA C TEXHMYECKOW MOAAEPXKOWU NO
TeAedboHy 8 800 555 25 11, AM60 No 3AeKTpoHHOM noyTe 01@i-mt.net
9.7.2  AA3 HacTporkm AAYPEAb B [TO KIWI HEOBXOAMMO MOAKAKOHMTL YCTPOMCTBO K MEPCOHAABHOMY
komnbtoTepy (aaaee —MK) no nHrepdpency USB mam RS-485.
9.7.3 NO KIWI NO3BOAIET BbIMOAHATH:

B 13MEHEHME YCTOBOK, HA3HAYEHUIM AUCKPETHBIX BXOAOB M BBIXOAHBIX PEAE;
B 0OHOBAEHUE MUKPOMPOTPAMMBI;
B MOHUTOPUHT TEKYLLLEFTO COCTOSHUS YCTPOMCTBA;

B NpoCMOTP XXYPHAAOB M CKAYUBAHME OCLIMAAOTDAMAA.

9.7.4 Tlopsaok HOCTpomKkM cuctemsl € MY AAYPEAbD:
1) Co3a0Tb OAMA-KOHAOUIYPALMM B COOTBETCTBMM NPOEeKTOM B MO KIWI;
2) 3arpy3utb AnA-KOHAUrypaLmm B Kaxabit AAYPEADb B cructeme;
3) BbIMOAHUTL HOCTPOMUKY LMAPPOBOM LMHLI Hepe B MO KIWI.

9.8 NOAKAKOHEHME MO BLUETOOTH

9.8.1 TlloakatodeHne no Bluetooth Kk yCTpOMCTBY BO3MOXHO C MEPCOHOABHOIO KOMMbIOTEPA, MAM C
MOBMABHOTO YCTPOMCTBA. AAT MOAKAKOYEHM HEOOXOAMMO BbIMOAHUTE CAEAYIOLLIME AEMUCTBUS:

B BkAloUMTL Bluetooth mytem HaxxaTmMs Ha KHoOMKy Bluetooth Ha MyAbTe ympaBAEHUS, AMGO
MOAQHM BXOAHOTO AOTM4ECKOIo CUrHaAd Bluetooth.

B 3anycTtntb MobuabHOE NpuaoxxeHue KIWI Mobile Ha cmapTdhone, ambo KIWI Ha [1K;

B HaXaTb KHOMKY «oMCK), HOXOAICb B HEMOCPEACTBEHHOM B BAM3OCTM OT YCTPOMCTBA B
MOBUABHOM MPUAOKEHUMU UAM B KOHAOUIYPATOPE;

B BLIBPATL HY>XHOE YCTPOMCTBO M3 CMIMCKA HOMAEHHLIX (MO CEPUMHOMY HOMEPY YCTPOMCTBA)
M MOAKAIOYUTBCS K HEMY.

n— BEALISE =
E _,__.7»1 e SN
- y [ vee ]
s [Tf o @ e BB ===

PucyHok 9.4 — MNoakatodeHmne AAYPEAD no Bluetooth
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https://play.google.com/store/apps/details?id=com.nppmt.altey01mobile
http://i-mt.tech/KIWI

9.8.2 MOBUABHOE MPUAOXKEHME MO3BOASET:

BbIMOAHUTb QKTMUBALIMIO YCTpOlZCTBO MNP BBOAE B SKCMNAYATALUMIO;

MPOBOAUTE MOHUTOPUHT TEKYLLLETO COCTOAHMA AAYPEAD (CYMTLIBATE COCTOSHME OHOAOTOBbIX
BEAMYMH 1 AMCKPETHBIX CUTHAAOB, PE3YALTATOB COMOAMATHOCTMKM);

CcKkaymBaTh 00pa3 AAYPEAb (TekyLLME HACTPOWKM, >KYPHOAbI, OCLMAAOTPOMMBI)  AAS
MOCAEAYIOLLLETO OHOAM3A HA MK MAM ONEPATUBHOM OTMPABKM B TEXHUHECKYIO MOAAEPXKY;

CBS3ATbCH C TEXHMHECKOM MOAAEPXKKOM MO AOCTYMHbIM KAHOAGM CBA3M (€-mail, 3BOHOK,
MECCeHAXED).

AAs GbicTpOU U YyAOBHOIM paboTbl ¢ AAYPEAb ucnoabsyite

MOOBUABHOE NPUAOXEHHE.
AocTynHo aAa Android ¢ Bepcumn 8.0
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10TEXHNHECKOE OBCAY XMBAHME

10.1.1 TexHmyeckoe  OOCAYXMBOHWME  YCTPOMCTBA  MPOM3BOAMTCHS  CUMAQMM  DKCMAYATUPYIOLLLEM
OPraHM3ALMM.

10.1.2 TexHuyeckoe OBCAYXMBAHME YCTROMCTBA AOAXKHO MPOM3IBOAMTLCS B COOTBETCTBUM C TPEOOBAHUIMM
«MPOBMA MO OXPAHE TPYAQ MPU IKCMAYATALMM DAEKTPOYCTAHOBOKY, (TTPABUMA TEXHUHECKOM
SKCMAYATALMM SAEKTPOYCTAHOBOK MOTREBUTEAEM) U TPEBOBAHMI PYKOBOACTBA MO SKCMAYATALMM,

10.1.3 TexHmyeckoe OBCAYXMBAHUE YCTPOMCTBA AOAXEH MPOBOAMTE MEPCOHAA IKCMAYATUPYIOLLLEM
OPTAHM3ALMM, UMEIOLLLUIM COOTBETCTBYIOLLLYIO KBOAMAOUKALMIO B OObEME MPOM3BOAMMbIX PABOT,
M3YHMBLLMIM DKCMNAYATALMOHHYIO AOKYMEHTALMIO HA YCTPOMCTBO, MPOLUEALLMA MHCTPYKTOX MO
TEXHMKE BE30MACHOCTU M MMEIOLLIMIM AOMYCK HE HMXE TPEeTbeM KBAAMPUKALMOHHOM TPymnnbl Mo
3AEKTPOBE3ONACHOCTM.

10.1.4 PekomeHAyeTCs NPOBOAUTL MEPUOAMHECKMIN KOHTPOAb YCTPOMCTBA EXETOAHO C MOMEHTA BBOAC B
OKCAAYATALMIO B CAEAYIOLLLEM OBbEME:

B BHELLHWI OCMOTP YCTPOMCTBA C LLEABIO BbISBAEHUS BUAMMbBIX HEMCMPABHOCTEN: OTCYTCTBUE
MHAMKALMM, MOCTOPOHHME LLIYMbI, CAEAbI HOMPEBA U T.A.;

MPOBEPKA MOAKAIOYEHNS LLenen;
MPOTAKKA KOHTAKTHbIX COEAMHEHMUM;

MPEOBEPKA HAOAMYMA 3A3EMAEHNS;

BHELLIHUIA OCMOTP KOHTAKTHbIX COEAMHEHMI Ha npeAMmeT HaOAMYMA CAEAOB HATPEBA UAM
OKMCAEHUNS;

B npoBepKa XxoAQ 4YACOB.

10.1.5 PeKkoMeHAYETCS MPOBOAMTb TEXHMHECKOE OOCAYXMBAHME YCTPOMCTBA KOXKAbIE 4YEThIPE TOAA C
MOMEHTA BBOAQ B OKCMAYATALMIO B CAEAYIOLLLEM ODbeEME:

B JOYHKLMOHAABHbIM KOHTPOAb: MPOBEPKA PABOTbl AMCKPETHBIX BXOAOB, BbIXOAHBIX PEAE,
CBETOAMOAOB, KHOMOK YMPOBAEHMS;

B npoBepKa NMPABUABHOCTU M3MEPEHMS KOHTPOAUPYEMbIX BEAUYMH;
B NPOTAKKA KOHTAKTHBLIX COEAMHEHMIA;
B NpoBEpPKA COMPOTUBAEHMS U3OAILMM;

B 4nucTKa YyCTPOMCTBA OT MblAM (MOAPOBHee B n. 10.1.6).

NAAYPEAb o6ecne4MBaeT pacyeT OCTATOYHOrO pPecypcd BHYTPEHHEro BEHTUAATOPA.

TeKylMid OCTATO4YHbIM pecypc MoXHo nocmoTtpeTb B MO KIWI Ha Bkaaake «TeKyLuui

napameTpbin, NapameTpa «BeHT. pecypcy. Mpu CHUXEHUU pecypcd BEHTUASTOPA Huxke 25%
peKkoMeHAyeTCs NAOHUPOBATbL 3AMEHY BHYTPEHHETO BEHTHAATOPA.

10.1.6  AAS NPOBEAEHMS YUCTKM YCTPOMCTBA AOMYCKAETCS CHsTME GOKOBOM CTEHKM YCTPOMCTBA C 6GeAoH
CEepBUCHON NAOMGBOM. [pK HEOBXOAMMOCTU PEKOMEHAYETCS MPOU3BOAMUTL YUCTKY YCTPOMCTBA
yalLle, Yem pas B YETbIPE roAQ.

BHUMAHMUE! NoBpeXAeHne KpaCHOM FAPAHTUMHON NAOMObI MPUBOAUT K OTMEHE FapaHTUM.
MoBpeXxAeHMe 6GeAol CEepBUCHOM MNAOMObI AOMYCKOETCS AAA TMPOBEAEHUS YUCTKM
YCTPOUCTBA.
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10.1.7
10.1.8
11.1.1
11.1.2
11.1.3
12.1.1
12.1.2
12.1.3
12.1.4
12.1.5

HUCTKY YCTPOMCTBA HEOBXOAMMO BbIMOAHSATb B CACAYIOLLLEM MOPIAKE:

1)  OTKAIOHYUTb BCE KAEMMbI U PA3ZBEMbI OT YCTPOMCTBA;

2) OTKpYTUTb BUHTbI OOKOBOM CTEHKM C BE@AOU CEPBUCHOI NAOMBOM;

3) TpOU3BECTM MPOAYBKY YCTPOMCTBA C MOMOLLLBIO CKATOTO BO3AYXA, YAOAMUTb MblAb M FPA3b BHYTPM;
4) YCTAHOBUTb OBPATHO BOKOBYIO CTEHKY YCTPOMUCTBA C MOMEHTOM 3ATHKKM HE Boaee 1 Hm.

AAS BBIMOAHEHMS TEXHUMYECKOTO OBOCAYXMBAHUS YCTPOMCTBA, 30MEHbI BHYTPEHHETO BEHTUAITOPA
PEKOMEHAYETCH MPOUBAEYEHUE COTPYAHMKOB MOEANPUATUA M3TOTOBUTEAS.

B cootBeTCTBMM C TPEOOBAHMAMM IKCMAYATUPYIOLLLEM OPraHM3AUMM  4ACTOTA MPOBEAEHMS
MEePUOAMHECKOTO KOHTPOAS M TEXHMHYECKOTO OBOCAYXXMBAHUA MOXET OblTb YBEAMYEHO, A OObeM
MPOU3BOAMMBIX PABOT M MPOBEPOK PACLLMPEH.

YCTPOMCTBO AO BBOAQ B O3KCMAYATALMIO CAEAYET XPOHWTb HA CKAOAE B YMNAKOBKE 30BOAO-
M3FOTOBUTEAR, MPU TEMMNEPATYPE OKPYXAIOLLErO BO3AYXA OT -25 A0 +40°C U OTHOCHTEAbHOM
BAC>KHOCTM AO 98 % (npu Temnepartype 25°C).

B MOMELLLEHMSIX AAS XPAHEHUS COAEPXKAHMUE MbIAM, MAPOB KMCAOT U LLLIEAOYEM, ArPECCUBHBIX TA30B U
APYIUX BPEAHbIX MPUMMECEM, BbI3bIBAIOLLIMX KOPPO3MIO, HE AOAXHO MPEBLILLATH COAEPXAHME
KOPPO3MOHHO-AKTUBHBIX AreHTOB AAS aTMOocabepbl Tina | no TOCT 15150-69.

TPAHCMOPTUPOBAHME YCTPOUCTB CAEAYET OCYLLLECTBAATL B KPbITbIX XEAE3HOAOPOXHbIX BATOHAX,
OBTOMOOMABHBIM TPOHCMOPTOM C 3ALLIMTOM OT AOXKAA M CHerd, a TAKXe B repMeTm3MpPOBAHHBIX
OTAMAMBAEMbIX OTCEKAX COMOAETOB.

Mpw NepeBO3KE B XXEAEZHOAOPOXKHBIX BATOHAX BUA OTMPCABKMU — MEAKMIM, MOAOTOHHOXKHbBIN.

30BOA-M3rOTOBUTEAL BEPET Ha Cebs 0B43ATEABCTBA MO TAPAHTUMHOMY PEMOHTY B TEYEHME 7 AET C
MOMEHTA MePEAQYM YCTPOMCTBA MOKYMATEAID, AMBO C AQTbI MPOM3BOACTBA, ECAM AQTY NEPEAQHM
MOKYMATEAID YCTAHOBMTb HE MPEACTABAIETCS BO3MOXXHbIM.

B CAy4Oe MOBPEXAEHUS MAM OTKO3A YCTPOMCTBA B TE€YEHUE TAPAHTMMHOIO CPOKA CAYXObI,
KOMMAOHUA-MPOOU3BOAMTEAL  ODA3yeTCqd  OTPEMOHTUMPOBATb  MAM  30MEHUTL  MOBPEXAEHHOE
YCTPOMCTBO.

YBEAOMAEHME O HACTYMNAEHUMU T[APAHTUMHOIO CAY4OS AOAXKHO OblTb HAMPABAEHO B QAPEC
KOMMAHUM-TIPDOU3IBOAMTEAN AO MCTEYEHUSA TAPAHTUMHOTO CPOKA.

YCTQHOBKY MPOrPAMMHOIO obecnedyeHms M HACTPOMKY YCTPOMCTBA  3CBOA-M3rOTOBUTEAD
MPoum3BOAMT  ©ecCnAaTHO MO NepBOoMy  TPEOOBAHMIO  3AKA3YMKA  (MOKYMNATEAd)  MAM
3KCAAYATALLMOHHOIO MEPCOHAAQ.

Bce BbILLEM3AOXKEHHOE BbIMOAHIETCS TOABKO MPM YCAOBUM COBAMOAEHMS TPEBOBAHMM U MPABUA,
M3AOXKEHHbIX B PYKOBOACTBE MO IKCMAYATALMM, A TAKXKE COXPAHHOCTM TAPAHTUMHOTO CTMKepA.
NMAOMOBUPOBAHME YCTPOMCTBA MPOM3BOAMUTCA TAPCHTUMHBIM CTUKEPOM, PA3PYLLAIOLLMMCSH MNPU
BCKPbITUK YCTOOMCTBA.

FTOPAHTUS HE PACMNPOCTPAHIETCS HA:

e TOBPEXAEHMUS YCTPOMCTBA, B TOM YUCAE KOHCTPYKTMBHBIE, BbI3BAHHBIE HAPYLLEHNEM YCAOBMIA
TPOHCMOPTUPOBAHMS U XPAHEHMs (M.11) 1 TEXHUYECKOTO OBCAYXMBAHMS (MN.10);



MOBPEXAEHMS YCTPOMCTBA, BbI3BAHHbIE BHELLIHMMM BO3AEMCTBYIOLLIMMM GOAKTOPAMM, A
TAKXKE MOAQYEM TOKOB M HAMPSXKEHMM HA MOPThI YCTPOMCTBA, BEAMYMHBI KOTOPbIX MPEBbILLIAIOT
AOMYCTUMBbIE, COTAQCHO PYKOBOACTBY MO IKCMAYATALMM;

MCMOAB3OBAHME YCTPOMCTBA C HAPYLLUEHMEM TPEOOBAHMM PYKOBOACTBA MO IKCMAYATALMM.

KOMMNAHUA-NPOU3BOAUTEAD HE HECET OTBETCTBEHHOCTb 301:

PACXOAbI, CBA3AHHbLIE C BbIMOAHEHUMEM AEMOHTAXXA, MOBTOPHOIO MOHTAXKA, HOAGQAKU M
MPOYMX MEPOMPUATUIM MO 3AMEHE YCTPOMCTBA;

AOBbIE OUHAHCOBLIE MAM SKOHOMMYECKME MOTEPU UAM AIODLIE KOCBEHHbIE YOITKM MAMU
yLLLEPO®, MOHECEHHbIE MOAB3OBATEAEM B CBA3M C ACGOEKTAMM UAU HEUCMPABHOCTHIO
YCTOOMCTBA.
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14TNPUAOXEHME M2. CXEMA NMOAKAKOHEHNA
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1 5TIPUAOXEHME M3. PEKOMEHAAUMKM NO HACTPOUKE U
[TOAKAIOHEHUNIO AAYPEAD

15.1 OBLLME CBEAEH/A

15.1.1 AAYPEAb moxeTt paboTtarth KOK CAOMOCTOATEABHO, TAK M MAPAAAEABHO C APYTMAMMK 31TY B OAHOM UAM
ABYX rpynnax (tabamua 7.1).

15.1.2 Koamyectso 3I1Y B KAXAOM rpymnne CAEAYET 30A0BATb YCTABKOM «Nsny», KOAmyecTso rpynn 3[1Y -
yCTaBkOM «Nrpynm.

15.1.3 OCoBeHHOCTU PEXMMOB PABOTHI M BO3MOXXHOCTM HOCTPOMKM MPUBEAEHDI B TAOAMLE 15.1.

TABAMUA 15.1

KoHdburypaums KoaunvecTso 3MY Pe>xxum paGoTbl

Nsny = 1 BbixoaHOM TOK: 12,5 A

OAMHOYHbIN AAYPEAD _
Nreynn = 1

MapaareAbHas pa6Gota M\E2EwENi0] ITDERAGATIER PEIBETE) M [EfE

OAHOK TPYRNOMAAYRPEAB N 137 N BLIXOAHOM TOK: 25 - 125 A

lPynnoBAs M NAPAAAEABHAS paboTa Mo Heps

BbIxOAHOM TOK:
- Npu paboTe oAHOM rpynnon 12,5 - 62,5 A
- MNP MOPOAAEABHOM paboTe rpynn 25 — 125 A

o YMOAYQHMUIO B paBoTe TOALKO OAHA rpymnna 3M1Y.
MNpu notTepe NUTAHUI AU HEUMCMPOBHOCTM B rpymnne
BbIMOAHAETCS ABTOMATHMYECKAS CMEHbI rpynnbl (ABP).

Py4HOM NepeBoA HO MAPAAAEABHYIO PABOTY ABYMA
rPYNNAMM MO CUTHAAY «TTAPAAAEABHbBIN PEXUM) C
AB, KIWI 1A 13 ACY.

Pa6ota ABymsa rpynnamu [LE VAR EEEG

NAAYPEAb Nreynn = 2 «B201» = 1 — BBOA QOYHKLMM PABHOMEPHOIO M3HOCA
(mnonepemerHas padota rpynn 3y ¢
AAUTEABHOCTBIO PABOTbI KOXKAOM FPYMMbI,
30A0BOEMOM YCTABKOM tpABHOM M3HOCA).

«B205» = 1 — BBOA MAPAAAEABHOM ABAPUMHOM
paBOTbl (ABTOMATUYECKMI MEPEBOA HA
MAPAAAEAbHYIO PABOTY ABYMS TPYMMNAMM MPU
HeucnpaeBHOCTM 3I1Y B KAXKAOM U3 rpymnn).

«B206» = 1 — BBOA QBTOMATUYECKOIO MEPEBOAQ HA
MAPAAAEABHYIO PABOTY ABYMS FPYMMAMMU B PEXKMME
3apaaa Ab.
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15.2 OAMHOYHbBIM AAYPEAb

15.2.1 CrpykrypHas cxema COIT ¢ oaHum 3MTY npuBeaeHA HA pucyHke 14.15.1.

CETb MEPEMEHHOIO TOKA
ABb

Tas ‘l B

C6op uHchbopmMmaumm
O cocToAHWU KA

seseeeseny RS485

g
0
<
v

las

[ |

NOTPEBUTEAU MNOCTOAHHOIO TOKA

PucyHok 4.15.1 — Ctpyktypa COIT ¢ oaHum 3M1Y

15.2.2 OCHOBHbIE PYHKLMOHOABHbBIE BO3MOXHOCTU ACQHHOM CXEMbI MPUBEAEHDI B TABAMLE 15.2.
TABAMUA 15.2

PYHKLLMOHAABHOCTb

Py4yHOM 3apsA
MerToa U
Mertoa IU
Mertoa IUI

Pexxumbl 3apsaa Ab

BbIpABHMBAIOLLLUA 3APAA
A LS TTyek pEXMMOB MO AMCKDETHOMY BXOAY, 13 KIWI A ACY

Pexxum KOHTPOAS
LeAoCTHocTu uenen Ab

Csasb c ACY Mo mHTepdoemncy RS-485, npoTtokoA Modbus

KoHTpOAb NOAOXEHMUS -
AoctyneH. OnMcCaHUe HACTPOMKM MPUBEAEHO B TAOAMLE 7.4 U HA

KOMMYTALLMOHHbIX S
pucyHke 7.13

annapaTos
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15.2.3 Cxema NOAKAIOYEHUS MPOMBEAEHA HO pUCYHKe [14.15.2.

E—
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Lens
E] LLIYHT M3mepeHus 16 (+)
Toka Ab 1a6 (-)
!lg Aatimk Ta6
" Temnepartypsl Ab T a6 (0611)
Lens

CbEM CUrHaAM3aumMm
OCTQHOB BbIAQYU MOLLLHOCTH
BEHTUAALUA OTKAIOHEHA
Myck ocumnarorpacha
Bluetooth

3emasBcetTn 1 CT.

7 3emAan BceTu 2 CT.

3A AB aBap. OTKA.

3A Ol 1 noAoxeHue

3A Ol 1 aBap. OTKA.
+24 B

+24B

BCnomoraTeAbHble KOHTAKTbI
ABTOMATMHECKOTO BbIKAIOHATEAR

1.14% 1.12

4120

Lens

3A Ol 2 noAoxeHue
3A O 2 aBap. OTKA.
3A O 3 noroxeHue
3A On 3 aBap. OTKA.
3A OI 4 noroxeHue
3A Ol 4 aBap. OTKA.
3A Ol 5 noAoxeHue
3A Ol 5 aBap. OTKA.
3A OI 6 noroxeHue
3A O 6 aBap. OTKA.
+24 B

+24B
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PucyHok 14.15.2 — CxemMa NOAKAKOHEHMS AAS KOHCOUTYPALLMKU C OAHUM 3I1Y
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15.3 MAPAAAEABHAS PABOTA OAHOM TPYMMNOW AAYPEAb

15.3.1 CrpykrypHas cxema COINT ¢ napaaaeabHor padorty MY npuBeaeHa HA pUcyHKe [14.15.3.
CETb MEPEMEHHOTO TOKA

AB
Tas

2-10 31y 4
NAapaAAeAbHO

HEPB

las

=

: C6op uHchopMmaALUK
: o cocTosaHumu KA
J

F_};—‘l

= il
I 1
| L}
I 1
I [}
L3

NOTPEBUTEAU NOCTOAHHOTO TOKA

PucyHok IM14.15.3 — Crpyktypa COIT ¢ napaAAEAbHOM paboTtom 3I1Y

15.3.2 OCHOBHbIE PYHKLMOHOABHbBIE BO3MOXHOCTU AQHHOM CXEMbI MPUBEAEHDI B TABAMLE 15.3.
TABAUUA 15.3

PYHKLLMOHAABHOCTb

OCHOBHO KOHAA ~ LukHA Heps
Pe3epBHbIM KOHAA — AMCKPETHbIE BXOAbI U BbIXOAbI
Py4HOM 3apsA Mertoa IU
AB AOCTyMHbI NO LWKnHe Heps
LLeAOCTHOCTH uenen Ab
[epeAaya METKM BDEMEHMU MO LLIMHE HepB
mexay 3Ny
Mo nHTepdoency RS-485. Mpotokoa Modbus

KOHTPOAb NOAOXKEHMUS -
AoctyneH. OnMcaHMe HACTPOMKM MPUBEAEHO B TADAMLE 7.4 M HA
KOMMYTOALLMOHHbIX
pucyHke 7.13

annapaTos
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TABAMULA 15.3

PYHKLLMOHAABHOCTb OnucaHue

Mpw BbIBOAE B PEMOHT MAM OTKA3E OAHOTO MAM HECKOAbKMX 3I1Y BCE
OCTOAbHbIE  MPOAOAXAIOT PABOTATh B HOPMOABHOM  PEXMME,
PACMPEAEAIT HAMPY3KY MEXAY COOOM.

Oco6eHHoCcTH paboTbl

CUCTEMBI NpU Mpw NOBPEXAEHUM LIMADPOBOM LLIMHBI HEPB:

HEeUCNPABHOCTAX - Bce 3MY neperayt HO CAMOCTOSTEAbHYIO PAboTy, obecneymsas
AELLEHTPAAMU3OBAHHOE YNPOBAEHME PEXMMOM 3APFAC AB;

- MPOU3OUAET BAOKMPOBAHUE PABOTbI PEXMMOB BbIPABHUBAIOLLLETO
30P9AQ, KOHTPOAS EMKOCTU M KOHTPOAS LLEAOCTHOCTM LLenn AB.

15.3.3 Cxema NOAKAIOYEHMI MPUMBEAEHA HA pUCYHKe [14.15 .4,

N

e

BN BT
@ MHTAKLWLOA CETh o (o)

Uens
U Beioa | +)

EI CerTb
NOCTORHHOND TOKQ U Bbixea | - )

Lens
lag|+]
laG |-}
Taé

Tab obw)

—l
E] LLIYHT M3MepeHIs
ToKa AB —CE
JI ACTHME
Temnepatypel Ab

Lens

ChEM CHIHOAMIOLHH

OETAHOE BRIAGHH MOLLHOCTH

BEHTHARLLWA OTKAKMEHT

HEPB PaGoTa

Myck ocuMarorpadha

BRaTeah MpmescHba:
3emaa s ceth 1 cT. AMCEDETHEE ExOabl LAUREL poBartas? or

Jeman B ceTH 2 T, coBcTReHHon neTovHwka +24 8. nos1osMy NPk
APOeKTHDOBOHK LENeR chopmrEOBEHRA ChHAAT
"PaGoTta HEPB™ Hecfxoammt OBbEANHMTE MOTOMMMI

e
x ]
5 EN
s ]

3A AB apap. OTKA.

Broa 10 +24 B scex LAUREL 8 cHoTeme. Momer Bk
+24 8 MCMGALIOAaH B0k KOHTaKT +24 8
+24 8
BEMOMOFETEABHBIE KOHTAKTbI _
CETOMATHMHECKOND BolKAKHATEAR Lens
Lk Orkas [ 1 |
3A ON 1 noaoxeHue El {I\ OB, n
1.14 1.12 3A 0N 1 aeap. oTkA. —— CpabarsizaHie
3A ON 2 NoaokeHHe EI CHIHOAMIOUMH
42 A4 3A ON 2 aeap. oTkA. — Ot | 4 |
K1 ’ T ’ 3A ON 3 nosoxeHHe oy N HEPB ecTs oBmen |||
3A ON 3 aeap. oTeA. Kz A [el=]ITH n
111 K2 3A ON 4 noaowmeHue T' e [1YCK BEHTHAALMM “
3A ON 4 aeap. oTkA. k3 7T Nyck oborpesa [0
4 3A ON 5 noaoweHHe [o]<TiTH [ 7 |
: 3A ON 5 asap. oTKA. (e BuixOA 5 [ 10 |
24 B K3 [l AB paspakesa
+248 L ?

PucyHok 14.15.4 — CxeMa NOAKAIOYEHMS AAS KOHCDUIYPALLMM C NAPAAAEABHOM paboTomn 31y
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15.4PABOTA ABYMS TPYTINAMM MO OAHOMY AAYPEAL B KAXAOW

15.4.1 CrpykrypHas cxema COIT ¢ AByMa rpynnamm no oaHomy 31Y npueeaeHa HA pucyHke M14.15.5.

CETb NEPEMEHHOIO TOKA

Ab

Tas

Mo 13Ny ? ‘l |
B rpynne .

ACY | Rs485 .

|

HEPB

r—==-="
| — ]

C6op uHchopmaumu
o cocTosaHuu KA

NOTPEBUTEAU MOCTOAHHOTO TOKA

PucyHok I14.15.5 — Ctpyktypa COIT ¢ AByMS TRYRNAMM MO OAHOMY 3M1Y B KAXKAOM

15.4.2 OCHOBHblE PYHKLMOHOABHbBIE BO3MOXHOCTU ACOHHOM CXEMbI MPUBEAEHDI B TABAMLE 15.4.
TABAULA 15.4

PYHKLLMOHAABHOCTb

BbIXOAHOM TOK U= 1294
- 0 - 25 A — B peXnMeE NAPAAAEABHOM PABOTHI

Py4HOM NEPEBOA HO MAPAAAEABHYIO PABOTY ABYMS FOYNNAMM MO
CUTHAAY «MApPAAA€AbHBIA PEXUM) C AUCKPETHOTO BXOAQ, KIWI 1AM 13
ACY.

MapaareAbHas paboTa

ABTOMATMHECKMIM MEPEBOA HA MAPAAAEABHYIO PABOTY B pEXMME
30pgAa AB (MPOrPAMMHBIN KAIOY «B206))

OCHOBHOM KOHAA — LLUMHAO Heps
YnpasAenue rpynnamu 3y _
Pe3epBHbIM KAHAA — AMCKPETHbIE BXOAbI M BbIXOAbI
Py4yHOM 3apsA MeTtoa IU
Pe>xxumsl 3apsaa Ab
Metoa U MeToa IUI
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TABAMUA 15.4

PYHKLLMOHAABHOCTb OnucaHue

ABP rpynn AOCTyrneH no LwnHe HepB 1 MO AMCKPETHBIM BXOACOM
PaBHOMEpPHbIM U3HOC
BbIpGBHUBAIOLLLUIA 3APSA

Ab
LLeAOCTHocTu uenei Ab

[NepeAaya METKM BPDEMEHM MO LLIMHE Heps
mexay 3Ny

Mo nHtepdoency RS-485. NMpoTtokoa Modbus

KOHTpPOAb NOAOXEHMUS
KOMMYTALUOHHbBIX
annaparos

AoctyneH. OnMcaHue HACTPOMKM MPMBEAEHO B TabAMLE 7.4 1 HA
pucyHke 7.13

[1pU BBIBOAE B PEMOHT MAM OTKA3E OAHOTO 3[1Y BTOPOE ABTOMATUHECKM
BCTYMNAET B pabOTy.

Oco6eHHOCTHU paboThl
CUCTEeMbI NpHU
HEeUCNPABHOCTAX

MNPy NOBPEXAEHUMU LMADPOBOM LUMHBI HepB OyAeT 3aBAOKMPOBAHA
PABOTA PEXMMOB BbIDABHMBAIOLLLETO 3APAAC, KOHTPOAS €MKOCTU U
KOHTPOAS LLEAOCTHOCTH LLernmn AB.

15.4.3 Cxema NOAKAIOYEHMS MPUMBEAEHA HA pUCYHKe [14.15.6.
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@ MUTAKLLAaA CeTh

E CeTtb
AOCTOAHHOIO TOKG

E] LLIYHT M3MEpEHMA
ToKa AB

&g AcITuamg

Or 3Ny
APYTOK rpynnbl

e
Lo

TeMNeparypel Ab

U pxos
U o (obw)

L&
U esixens [+ )
U Bk (- )

Lenis
lad | +]
1a6 |-}
Tad

Tab (obw)

CoceaHan
rpynna

Ceoa rpynng

Pezeps 8 paboTte
PaBoTa HEPB
BEHTHARLLHA GTKAKMEHT

NMyck ccumarorpadsa

Jeman B caTH 1 €T,
eman B ceTH 2 CT.
3A AB apdp. oTKA
Bxoa 10

+24 B

+24 B

Uk

3A QN 1 noAcxeHHe
34 ON 1 aeap. oTKA.
3A ON 2 noacweHHe
34 ON 2 apap. oTKA.
3A ON 3 noaoxeHHe
3A ON 3 ceap. oTkA.
34 ON 4 noacweHHe
3A ON 4 aeap. oTKA.
3A ON 5 noaoxeHHe
3A ON 5 ceap. oTkA.
=24 B

+24 B

i

Uene
Peleps [ 1|
Peseps | 2 |
Peseps [ 3 |
H | 4 |
L [ 5 |
G | ¢ |
Peseps
Peleps 8

RS-485 xé

Lens
A [ 1|
8 EN

|

TpmeycMig:

Ancrperdbe exoak LAUREL paBarawr of
COBCTREHHGTS HETOUHMKED +24 B, NOSTOMY Nphk
APOeKTMEOBGHKM LENTeA (RODMMEOBaHKA CHIHAADE
"Pezeps s paSote”. "PaBora HEPB" HeoBxoAHmMo
OELBAMHHTSE HCTONHMEH +24 B prex LAUREL 8 croTeae.
Momer Bblle HCMOABIOBON ABOE KORTOKT +24 B

[Cl==A
=1
(=l

e ——
@1 S ——

Uens

@

-

Ueni
(o] (et
[alITH

CpabaTteigaHHe
CHIHOAMIALMH

[alITH

PaBaTa

0L,

MycK BEHTHAALMK
NMyck oGorpesa

[ <TITH

Beixos 5

HEPB ecTh obmew
0L,

jﬂHﬂHﬂHﬁlﬂﬂlﬂE

PucyHoK 14.15.6 — CxemMa NOAKAKOHEHMSI AAT KOHAOUIYPALLMM C ABYMSA FPYNMAMM MO OAHOMY 3M1Y B
KQ>KAOM
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15.5PABOTA ABYMYA TPYTINMAMU AAYPEADB

15.5.1 CrpykrypHas cxema COTT € ABYMA TPYNNAMM OT ABYX AO MaTn 31Y npmBeaeHA Ha pucyHke 14.15.7.

CETb NEPEMEHHOIO TOKA

AB
Tas
Ao 530y ‘l |
B rpynne
B

las 5
ACY RS485 P 1
1 \ :
..

HEPB

C6op uHchopmaumm
0 coCcTOAHMU KA

[ S

e

N ]
‘j‘_ ‘}

NOTPEBUTEAU NOCTOAHHOIO TOKA

L]

PucyHok 14.15.7 — Ctpyktypa COIT ¢ ABYMA rpynnamm OT ABYX AC MaTu 31Y B KOXKAOM

15.5.2 OCHOBHbIE PYHKLMOHOAABHbBIE BO3MOXHOCTU ACQHHOM CXEMbI MPUMBEAEHDI B TABAMLE 15.5.
TABAMUA 15.5

PYHKLLUOHAABHOCTb

- 0 - 125 A - B pexXxrume NapaAAEAbHOM PABOThI

Py4HOM NEpPEBOA HA MAPAAAEAbHYIO PABOTY ABYMA MPYNNAMM MO
CUTHOAY «MapaAAeAbHbIU pexxumy ¢ AB, KIWI 1A 13 ACY.

MapaareAbHas pab6oThbl ABTOMATMYECKMM  MEPEBOA HA  MOPAAAEABHYIO  pabBoty  npu
rpynn HeMCcNPABHOCTU 3M1Y B KOXKAOM M3 rpynn (MPOTrPAMAMHBIN KAIOY «B205y).

ABTOMATMYECKMIN MEPEBOA HA MAPAAAEABHYIO PABOTY B pexume
3apgAa Ab (MPOrpPAMMHBIN KAIOY «B206»)

YNpaBAeHME roynnamu MY OCHOBHOM KQHAA — LLIMHA HEPB
P Py Pe3epBHbIM KAHAA — AMCKPETHbIE BXOAbI 1 BbIXOAbI
Py4yHOM 3apsA MeTtoa IU
Pexxumsl 3apsaa Ab
Metoa U MeToa IUI
ABP rpynn AocTyneH no wumHe HEPB 1 NO AMCKPETHBIM BXOAOM

BbipaBHMBaIOLMIA 3aPAA AOCTynHbI 1O WHe HEPB

Pe>XHM KOHTPOAS €MKOCTH
Ab
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TABAMLA 15.5

PYHKLLMOHAABHOCTb OnucaHue

LLeAOCTHOCTHU Lenei Ab
CHUHXPOHU3ALLUA BPEMEHMU
mexay 3Ny

Mo nHtepdoemcy RS-485. Mpotokoa Modbus
KOHTPOAb MOAOXEHMUS

KOMMYTALLUOHHbIX
annapaTtos

[NepeAaya METKM BPDEMEHU MO LLIMHE Heps

AoctyneH. OnMcaHue HACTPOMKM MPUBEAEHO B TAbAMLE 7.4 1 HA
pucyHke 7.13

Mo BbIBOAE B PEMOHT MAM oOTkase 3MY B pabotaloLuen rpynne
PE3EPBHAS MPYNNA ABTOMATUYECKM BCTYNMAET B PABOTY, MOCAE Hero
rpynna C HemcnpasHbIM 3I1Y MPEKPALLAET BbIAOYY MOLLLHOCTM.

Oco6eHHOCTHU paboThl
CUCTEeMbI NpHU
HEeUCNPABHOCTAX

My NOBPEXAEHUM LIMAOPOBOM LLIMHBI HEPB:

- Bce 3lY nepenayr Ha COMOCTOATEAbHYIO TPYMNMOBYO pPABOTY,
ob6ecneymBas AELEHTPAAM3OBAHHOE YNPOBAEHME PEXMMOM 30PAAC
AB;

- MPOU3OMAET BAOKMPOBAHUE PABOTbI PEXMMOB BbIPABHMBAIOLLLETO
30P9AQ, KOHTPOAS EMKOCTU U KOHTPOAS LLEAOCTHOCTU Lienu AbB.

15.5.3 Cxema NoAKAIOYEHMS MPUMBEAEHA HA pUCyHKe [14.15.8.
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Lenk
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PucyHok 14.15.8 — Cxema NOAKAIOHEHMSI AAT KOHAOUTYP ALK C ABYMA FPYNMNAMM OT ABYX AOC Matn 31V B
KQ>KAOM

MT.LAUREL-12.26.P3 o1 10.04.2026



15.6 CXEMbI MOAKAKOHEHMSA AMCKPETHBIX LLEMEM MEXAY AAYPEAb

15.6.1 Cxembl MOAKAIOYEHUS LLENEN AMCKPETHBIX Lenem AAl GOOPMUPOBAHMA CUTHOAOB HA AOTMHECKMX
BXOAOX «Pe3epB B paboTtey, «fpynna rotoBa» 1 «PaboTa HEPB) npueeaeHbl HO pucyHke [14.15.9.

FPYNMA Nzl FPYNMNA Ne2

| O C_— — J
Peseps Pe3eps
248 Pabota PaBota 8 paBote A pabote

FPYNMNA Nel FPYMMA Ne2

| S | O
Peseps Peseps 24 B
b paBote s paBore PaboTta Pabota
FPYNNA Nel FPYMNNA Ne2
LH - LH L
248 [OTOBHOCTh [OTOBHOCTb 248 [OTOBHOCTh [OTOBHOCTh
pynna B pynna B pynna B pynna B
rotoBc roToBC rotesa roToBa
LH LH
T MpumevaHms:
24 B HEPB HEPB AuckpeTHbie Bxoabl LAUREL pabortaiot or
BETs OBMEH 8CTs OBMmEH COBCTBEHHOIO MCTOYHMKA 124 B, no3atomy
npyv NPOEKTUPROBAHMK LLENER COOPMUPOBAHMS
curHaaoe "Peseps B pabote”, “lpynna
' rotosa”, “Pa6ota HEPB" HEOBX0AMMO
{7 PaBora | s 0B6bEAMHMTE MCTOYHMKM +24 B Bcex LAUREL B
HEPB HEPB
| S S cucreme

PucyHok M4.15.9 — CxeMbl MOAKAIOHEHUS AMCKPETHBIX Llenen mexay AAYPEAb
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15.7 CXEMA TTOAKAKOHEHMA TTK KIWI-MONITOR

15.7.1 MTK KIWI-MONITOR MO3BOASET OPraHM3OBATb CUCTEMY MOHUTOPUMHIA COIMT C BU3YAAM3ALMEN
MHEMOCXEMBbI U OTOBPAXKEHMEM HO HEM COCTOAHMM KOMMYTALLMOHHBIX ANNAPATOB, PEXMMOB M
NAPAMETPOB 3aPIAA AB, TOKOB M HAMPS)KEHMM B MUTAIOLLLEM CETU M CETU MOCTOSHHOTO TOKA.

15.7.2 MK KIWI-MONITOR MO3BOAAET BbIMOAHUTL HACTPOMKY AAYPEAb, CHMUTBIBOHME >XYPHOAOB W
OCUMAAOTPAMM C nomoLLsto MO KIWLL

15.7.3 Csa3b mexay AAYPEAB 1 MTK KIWI-MONITOR MOXET OCYLLLECTBAATLCA MO MHTEpdoency RS-485 mam
USB. K oaHOMY nopTy USB moxeT ObITb MOAKAKOHYEHO HECKOABKO YCTPOMCTB AAYPEAb nocpeacTBOm
npumeHeHmns USB-HUB, AAg 3TOTO HEOBXOAMMO 30A0Tb Pa3Hble Modbus aapeca USB yepes KIWI.

15.7.4 Cxema noakatodeHms AAYPEAD k MNTK KIWI-MONITOR nprBeAeHO Ha pPUCYHKE Yepes mHTepdoenc RS-
485 114.15.10 v yepes nHtepdoenc USB 14.15.11.

. KIWI-MOHUTOP

RS-485 X1

Liens
TepMUHUPYIOLLMA ..

e

G El—
A KN —

8 -

PucyHok [14.15.10 — Cxema noakatodeHms AAYPEAD k MTK KIWI-MONITOR no mHtepdoency RS-485

.KIWI—MOHVITOP

USB-A - USB-A

USB-B — USB-A

PucyHok M4.15.11 — Cxema noakatodeHms AAYPEAD k MTK KIWI-MONITOR no mHtepdoemncy USB B LLKaAdpy
ONEPATUBHOIO TOKA
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16.1.1 Bbibop koAmdecTBa 3I1Y B rpyrnne CAEAYET OCYLLLECTBAATb MUCXOAR M3 CAEAYIOLLLMX TODEBOBAHMM:

CYMMOPHAS MOLLIHOCTb KAXXAOM M3 rpynn 3MY AOAXKHAO oBecneymBaTb MUTAHUE BCEX
noTPEBUTEAEN, OTHOCALLIMXCH K MOCTOAHHOM M BpemeHHoMm Harpyske COIT, B pexmme
MOAAEPXKMBAIOLLLETO 30Pp9A0 Ab;

CYMMAPHAA MOLLIHOCTb ABYX rpynn 3M1Y, OAHOBPEMEHHO U NAPAAAEABHO PABOTAIOLLMX
HAQ OAHY AB, AOAXHG OBGEeCcneyYMBATb MUTAHME BCEX MNOTPEDOUTEAEN, OTHOCALLIMXC K
MOCTOIHHOM M BpemeHHoM Harpyske COIMT, C y4eTOM MPOBEAEHUT OAHOBPEMEHHO
YCKOPEHHOTO 3apaAa Ab A0 90 % HOMMHAABHOM €MKOCTU B TEYEHME HE Boaee 8 HOCOB.

16.1.2 COrAQCHO NMEPBOMY YCAOBMIO, HOMMHOAbHbIM TOK roynnbl 3MY Iyom reymnel CAEAYET ONPEAEAITb MO
ddopMyAae:

Lyom reynner 2 Innut (15.1)
rae Ipgur — TOK AAUTEABHOM HATPY3KM, MPEACTABAAIOLLIMIM COBOM CYMMY TOKOB MOCTOAHHOM U BDEMEHHOM

Harpy3skm COIT, A.
16.1.3 COrAQCHO BTOPOMY YCAOBMIO, HOMMHAABHBIM TOK roynnbl 3MY Iyom reyinel CAEAYET OMNPEAEAATH MO

ddopMyAe:

Tont oy = Innur + Bap yck (15.2)
- 2

rae Ipgur — TOK AAUTEABHOM HATPY3KM, MPEACTABAAIOLLIMIM COBOM CYMMY TOKOB MOCTOAHHOM M BDEMEHHOM

Harpyskm COIT, A;

I3ap yck — TOK YCKOPEHHOTO 30psaa Ab, A.
ToK yCKOPEHHOTO 3apAa AB I3pp ycx CAEAYET OMPEAEAITL MO PYKOBOACTBY MO 3KCMAYATALMM HO AB,
MAM MO OOPMYAE:

Iapyck = 0.3+ Cyp (15.3)

rae Cip — HOMMHAOAbBHAS eMKOCTb AB npu 10-4aCOBOM paspsgae, A 4.

16.1.4 B kayecTBe pPACYETHOIO HOMUWHAABHOTO 3HA4YeHKMa Toka rTPYNnbl MY IyoM reynnsl CACAYET MPUHATL
HAMBOOABLLIE M3 PACCHATAHHBIX MO 7

16.1.5 Koamyectso 3MY B rpynne Nzpy CACAYET OMPEAEAITb MO OPOPMYAE, OKPYIAMB PE3YALTAT AO
BAMKaMLLErO BOABLLIETO LLEAOTO YUCAQ:

> Iyom reymmbl (15.3)

N3y = T —

HOM 311y

rae IgoM reynmsl — PACHETHOE HOMUMHAABHOE 3HAYEHKME TOKA Tpynnbl 3MY coraAacHo A

Iyom3ny = 12,5 A — HOMMHOABHOE 3HA4YEHME Toka 3M1Y, A.



17TNPUAOXEHME 5. MPUMEP BBIBOPA YCTABOK 31y

17.1.1

LHOT-MT-11, a Takxe CTRYKTYPHOS CXeMA NOKA3AHbI HO pUCyHKe [16.1

TabAmue 17.1.

CETb MEPEMEHHOTO TOKA

Bxoa 1 Bxoa 2

Mpumep BbIBOPA YCTABOK MPUMBEAEH AAS LLKAJDA onepaTmBHOro Toka LLUOT-MT-11. BHeLHu BMA

7.1, TEXHMYECKME AQHHbIE — B

] J
NN\
|____ABP____I
1 Tas AB
_|_ |
I [ [ [
mo mo Y] mu
pr— prm— pr— pr— \
las
D
Ipynna Nel Fpynna Ne2

NOTPEBUTEAU NOCTOAHHOTO TOKA

PucyHok 16.17.1 — BHELLHWM BUA W CTPYKTYPHAS cxema LLIOT-MT-11

MapameTp

O6AacTb NPpUMEHeHMUs Wwkadpa

HOMMWHAABHbBIN BbIXOAHOW TOK NPU NAPJAAEAbHOU pa6oTe rpynn 3MY, A
EmkocTb AB (Cio), A4

KoAn4eCcTBO OKKYMYASTOPOB B 6aTtapee

NcnoAb3yemble aKKYMYASTOPbI

TexHu4yeckune napameTpbl Ab

ABTOMOTHYECKUIU BBOA PE3€PBA MO CTOPOHE NEPEMEHHOrO TOKA
Cuctema moHutopuHra Ab

KOHTPOAb U30ASLLUM

KOHTPOAb MOAOXEHUSA KOMMYTALLMOHHbIX ANNAPATOB

lNaHeAb onepartopa

BeHTuAAUMA wkadba

O6orpes wkada

TABAULA 17.1
3Ha4yeHue
PM-6(10) kB

MNncC 35/6(10) kB
AAYPEAb-12
2
2
25
50
57,1
17
Leoch FT12-55
CCbIAKQ

AQ

cuctema Penen

AQ

AQ

MNTK KIWI-Monitor
E€CTECTBEHHAS
AQ
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17.1.2 Tpumep BbIBOPQ YCTABOK MPUBEAEH B TADAMLLE.
TABAMLA 17.2

EAMHULUbI
M3IMepEeHUs

BbiGpaHHOE
3Ha4YeHHue

YcTaska

NapameTpsl Ab

A .Ll
:

A

B

m ’

B

cron

OC
b

Boa 3apsaa Ab

KOAMYECTBO SAEMEHTOB

EmkocTb

MOKCHUMOABHO
3apsaa Ab

AOMYCTUMBIM  TOK

HOMMHAABHBIM TOK LLIYHTA M3MEPEHMS
ToKa Ab

MAKCHUMAABHO AOMYyCTUMOE
HOMPSKEHUE  HA  AKKYMYASTOPHOM
6artapee

MUHUMOABHO AOMYyCTUMOE
HOMPSKEHME  HA  AKKYMYASTOPHOM
©aTtapee

BeoA OAOKMPOBAHME 3apsaa Ab mpu
OTKAKOYEHHOM BEHTUAALLMM 7

MOBbILLIEHWMM HAMPKEHMS
Hanpsxenmne octaHoBa 3apsaa  Ab
MPU OTKAKOYEHHOM BEHTUAILMM
MUHUMAABHO AOMYCTUMAS
Temneparypa Ab
Beoa OAOKMPOBAHMA
neperpese Ab

30psAa Mpu

MAOKCHUMAABHOS
Temneparypa Ab

AONYyCTHUMQAA

1

102

57

20

242

183

40

94

B cucrteme onepartmBHOroO MOCTOAHHOIO TOKA MpUCyTCTByeT ABb, KOTopas
paboTaet B BydhepHOM pexxmme
3HAQYEHME OMPEAEASETCS KAK KOAMYECTBO JDAEMEHTOB B  OAHOM
AKKYMYAITOPE, YMHOXEHHOE HAO KOAMYECTBO AKKYMYASTOPOB B baTapee:
N = Ny;-Ny=6-17 = 102

rA€: Nyj; — KOAMYECTBO DAEMEHTOB B OAHOM AKKYMYAITOPE;
N, — KOAMHECTBO AKKYMYAITOPOB B BaTApEeE.
ACHHbIE MPOU3BOAUTEAT AKKYMYAATOPOB
OOBbIMHO YKA3bIBAETCHY eMKOCTb Ab nMpu 10-40COBOM pa3paAe
ACHHbIE MPOU3BOAUTEAT AKKYMYAATOPOB.
MPOU3BOAUTEAL OFPAHMYMBAET MAKCHMAMAAbHbIM TOK Ha YpoBHe 0,3-Cio

Ingorp = 0,3-Cyo = 0,3-57,1 = 17,1 (A)
rae: C;p — HOMMHOABHOA AECATMHACOBAS EMKOCTb AB, A-Y.
BAavkanee GoAbLLEE 3HOYEHME M3 PAAC HOMMHOABHBIX TOKOB LLIYHTOB
OTHOCMTEABHO 3HAYEHMS YCTABKM |as orp

AQHHbIE MPOU3BOAUTEAS AKKYMYAITOPOB

AQHHbIE MPOU3BOAUTEAS AKKYMYASTOPOB

MPUHYAUTEABHAS BEHTUAALIMA B LLKACDY OTCYTCTBYET — QOYHKLUMS He
MCMOAb3YETCS. YCTAHOBAEHO 3HOYEHUE MO YMOAYAHMIO.

MPUHYAUTEABHAS BEHTUAALIMA B LLKACDY OTCYTCTBYET — QOYHKLUMS He
MCMOAb3YETCS. YCTAHOBAEHO 3HAYEHWE MO YMOAYOHMUIO.

AQHHbIE MPOM3BOAUTEAR AKKYMYASTOPOB

BAOKMpOBAHME 3apPAAC NpU Neperpese Ab

AQHHbIE MPOU3BOAMTEAR AKKYMYASTOPOB
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*C

®C

*C

®C

*C

MUH

MakcHUMaAbHOS AOMYCTUMQAS
TEMMEPATYPa Ab B pexmme
BbIPOBHMBAOLLLETO U PYYHOTO 3APIAC
Temnepatypa Ab AA9 HE3QABUMCUAMOIO
3AMYyCKA BEHTUAILMM LLKAJOA
Temnepatypa AB AAS HE3QBUCUMOM
OCTOHOBKM BEHTUAALMM LLIKACDA
Temnepatypa Ab AA9 Mycka 060rpeBa
Lkadpa

Temnepatypa ABb AAd  OCTAHOBKM
oborpesa LWKada

BBOA MPUHYAUTEABHOM  BEHTUAALLAM
LLIKaQdpa B pexmme 3apaaa Ab

Koandectso 3I1Y B rpynne

*Ao 10 3MY B napasreAb npuv pabore
OAHOM rPYMMoM, AO 5 — nNpy paboTe AByMS
rpynnamwm 3y

Koandectso rpynn 3y
MaKCHUMAABHbIN BbIXOAHOM TOK 3MMY

3aAEPXKKA CpPaBATbIBAHMS
CUTHOAM3ALLMM CHUDKEHMS HAMPSXKEHMA
Ha Bxoae 3y

Bolaeprxkka Bpemenun ABP rpynnbl 3M1Y

POBHOMEPHbIM M3HOC

AAMTEABHOCTb MOOYEPEAHOM PABOOTHI
rpoynnbl 3M1Y B LMKAE POBHOMEPHOTO
M3HOCA

MNapaAAEAbHAS ABAPUMHAS PaBOoTa

NapAAAEABHOS pPABOTA B peEXMME
3apgAa Ab

40

30

25

10

12,5

60

TABAMUA 17.2

AQHHbIE MPOU3BOAMTEAS OKKYMYASITOPOB

MPUHYAUTEABHAS BEHTUASLLMSA B LLIKAGDY OTCYTCTBYET. MCMOAB3YIOTCS 3HAYEHME
MO YMOAYQHMUIO

Bo wum3bexaHue nepexoad TeEMNEPATYPbl BHYTPW LLIKAJOA B OOAACTb
OTPULLAOTEABHBIX TEMMEPATYP

MPUHYAUTEABHAS BEHTUAILMA B LLKAJDY OTCYTCTBYET — COYHKUMS He
MCIMOAb3YETCS. YCTAHOBAEHO 3HAYEHUE MO YMOAYAHMIO.

TexHuyeckme AQHHblE LWKAOdOA OrepaTtMBHOro Toka. B cucteme
MPEAYCMOTPEHO 2 rpynmbl Mo 2 31Y B KAXKAOM

MCnoAb3yeTCA 3HAYEHUE MO YMOAYAHUIO

OnpeaAeAseTcd B COOTBETCTBMM C TPEOOBAHUMAMM MNPU  KOHKPETHOM
NPUMEHEHMM.

[NMPUBEAEHO 3HAYEHNE YCTABKM MO YMOAYAHMIO.

YCTOBKO OTCTPAMBAETCH OT BbIAEPXKM BpemeHu ABP no cropoHe
NEPEMEHHOTO TOKA

PekomeHAYyeTCsS MCMOAb3OBATb QOYHKLMIO AAG BoAee 3G0TOEKTUBHOIO
MCTMOAB3OBAHMS SKCMAYATALMOHHOTO pecypca 3y

MCMNOAb3yEM 3HAYEHUE YCTABKM MO YMOAYAHUIO

PekomeHAYETCS MCMOAb30BATb AAS OOECMEYEHNI HEODXOAMMOM MOLLIHOCTM
3APAAHBIX YCTPOMCTB NPm oTKa3ax 3IY B 060ouMx rpynnax

PekoMEHAYETCS MCMOAb30BATh AAS OBECTEYEHMI HEODXOAMMOM MOLLIHOCTM
MUY YCKOPEHHOM 3apsgae Ab



TABAMLA 17.2

EAMHMLBI BbiGpaHHOE

YcTaBka

U3IMepeHus 3HAa4YeHue

Ycrtaska CpabaATbIBAHMS

CHTHAAVZALLAA CHWKSHIA HANPAXEHIA el OnpeAeAitoTcs B COOTBETCTBUM C  TPEOOBAHMAMM MPU  KOHKPETHOM

Ha BbIxoae 3IY P P P P
MPUMEHEHUMU.

3aAepxka CpabATbIBAHMA
MpuBEAEHbBI 3HAYEHUSA YCTABOK MO YMOAYAHMIO.

CUTHOAM3ALMM CHVDKEHMS HOMPSKEHMS 3

Ha Bbixoae 3MMY

BBoA 3aLLMTLI OT K3 1

YCTABKO CPABATHIBAHMS 3ALLLMTLI OT K3 100 YCTOBKM OMPEAEANOTCA B COOTBETCTBMM C KOHKPETHBIMM MUCTMOAb3YEMBIMMU

T KOAMMECTBO  AOMYCTHMBIX BKAIOYEHMIA : 3ﬂOLLLl/ITHbIN\I/I annapaTaMmm U OBOPYAOBAHUEM.
NOCAE CPABATHIBAHMA 30LLMTHI OT K3 PUBEAEHbBI 3HAYEHUS YCTABOK MO YMOAYOHMIO.
Bpems MexXAY BKAIOHEHMAMM MOCAE 5

-
=
[°]
<
w
[e]

CPABATLIBAHMS 3ALLLATEI OT K3
BeoA pesepBmpoBaHma curHaaos HEPB
MO AMCKPETHBIX BXOACQM U BbIXOAOM

1

B LIKOQOY AAS MOBLILLEHUS HOAAEXHOCTU MUCMOAB3YETCS PE3EPBHbIM KAHOA
0BMEHT MHGOOPMALMM

0 - Py4HOM pexxmm

Pexum 1 napameTpel 3apsaa

fE LSS eIk e el 1 AQHHbIE NMPOU3BOANTEAT OKKYMYAITOPOB
3apsaa 2 - 3apsa metoaom U
3 - 3apsa metoaom IUI
BbIXOAHOM TOK B PYYHOM PEXMME 5
BbIXOAHOE HOMPSKEHME B  PYYHOM 0 YCTOBKM HE UCMOABL3YIOTCH. Y CTAHOBAEHbI 3HAYEHMS MO YMOAYAHUIO
pexXume
MO AQHHBIM  MPOM3BOAMTEAS TOK, COOTBETCTBYIOLLIMA  3APIKEHHOMY
Tok MPM  KOTOPOM  MPOMCXOAMT AKKYMYAITOPY, PABEH 3 MA Ha 1 A,
0,17 Inogs = 0,003 Cp =3-57,1=10,17 (A)
MEPEXOA B PEXMM NOAIAPIAT rae: C;p — HOMMHOABHAOS AECATMHACOBAS EMKOCTb AB, A-Y.
[1pK OTCYTCTBMM AQHHBIX YCTOBKY MOXXHO OnpeAeAmnTb Kak 0,01 - C;,
ACHHbIE MPOU3BOANTEAT OKKYMYAITOPOB
Hanps>keHre NoA3apsAa PACCYMTLIBOETCA KAK:
HanpseHue noA3apsaa 230 Unogz = Na*Uanogz = 17-13,5=230B
rae: Ny — KOAMH4ECTBO GKKYMYAATOPOB B BaTApEE;
Ua nogz — HAMPSXKEHUE HA AKKYMYAITOPE B PEXMME MOA3APAAC.
m TOK 3PAAG B PEXMME MO METOAY U 571 AQHHbIE MPOM3BOAMTEAS CIKKYMYATOPOB .
MaKCHUMAABHBIM TOK 30PAAC MCMOAB3yEMOM AB ONpeAeAieTcs Kak:
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YcTaBka

I3aP B3

Usar B3

Tkomn Hu3

Tkomn BEPX

&
>
~
oW
@

EAUHULLBI
U3IMepeHUs

® >

> >

MUH

MB/°C/arem
°C

°C

Tok 3apaAa B pexmme no metoay U

HanmpsxeHne 30p9Aa B peXMme Mo
meTtoay U

TOK 30PSAQ MEPBOM CTYNEHM B PEXMME
no metoay Ul

TOK 30psAQ BTOPOM CTYNEHM B PEXMME
rno metoay Ul

HanpsxeHne 3apsa0 NEPBOM CTyrneHm
B peXMME Mo meToay IUI

HanpsxeHne 30psAQ BTOPOM CTyMneHM
B pEXMME MO MeToAy IUI
OrpaHUYEHNE AAUTEABHOCTM TPETLEM
CTyNeHM 3apgAa No metoay Ul

Toka 3apsad B pexmume
BbIPOBHMBAIOLLLETO 3APAAC
HanpsxeHne 30psaa B pexume
BbIPOBHMBAIOLLLETO 3APAAC

Bpems AENCTBUS PEXUMA
BbIPABHMBAIOLLLETO 3APAAA
TepmokomneHcaLms
KoadbdomrimeHt TEMMNEPATYPHOM
KOMMNEHCALMM

HukHAs rpaH1La HOPMOABHOTO
AMAMNA30HA TEMMNEPATYP

BepxHss rpaHULLO HOPMOABHOTO

AMQAMNA30HA TEMMNEPATYP

BbiGpaHHOE
3Ha4YeHHe

230

230

230

17,1

239.7

72

25

25

97

TABAMLA 17.2

Isppy = 0,1-C1=0,1-57,1 =571 (A)
rae: C;p — HOMMHOABHAA AECATMHACOBAS EMKOCTb AB, A-Y.

YCTABKM HE MCMOAB3YIOTCA. Y CTAHOBAEHbI 3HAYEHMA MO YMOAYAHMIO

AQHHbBIE MPOU3BOAMTEAT AKKYMYAFTOPOB
MPOU3BOAUTEAL OFPAHMYMBAET MAKCUMOAbHbIM TOK HA YpoBHE 0,3-CHom
Ispppz = 0,37 Cyp = 0,3-57,1 = 17,1 (A)

rae: C;p — HOMWMHOABHAA AECATMHACOBAA EMKOCTb AB, A-Y.

AQHHbBIE MPOU3BOAMTEAS AKKYMYAFTOPOB

HanpsaxeHne B pexxrme BbIDOBHMBAIOLLLETO 30PIAC PACCYUTLIBAETCS KAK:
Usppps = Noj * Ny Usps = 617+ 2,35 = 239,7 B

rA€: Ny — KOAMYECTBO SAEMEHTOB B AKKYMYASTOPE;

N, — KOAMHECTBO CKKYMYAATOPOB B BATApEE;

Usji gz — HOMPSXXEHUME HO DAEMEHTE B PEXXMME BbIDABHUBAIOLLLETO 3APIAQ.

AQHHbIE MPOU3BOAMTEAS AKKYMYASTOPOB
AQHHbIE MPOU3BOAUTEAS AKKYMYASTOPOB

AQHHbIE MPOU3BOAUTEAS AKKYMYASTOPOB
AQHHbIE MPOU3BOAUTEAS AKKYMYASTOPOB

AQHHbIE MPOU3BOAUTEAS AKKYMYASTOPOB
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TABAMLA 17.2

EAUHULLBI

BbiGpaHHOE
OnucaxHue P

YcTaBka
niMmepeHus 3HA4YeHue

ABTOMATHUYECKOS MpPOBEPKA AB aBAseTCq BOXKHbIM 2AemeHTOM B COIT. TepUoAMYECKMM KOHTPOAD
LLeAOCTHOCTM Lenen Ab MO3BOAMT BOBPEMS OMPEAEAUTE ODOPbLIB

M3meHeHne Toka AB npu MpoBepKe
LLEAOCTHOCTM Lienum Ab
[eproaniHOCTb MPOBEPKM 1
LLeAOCTHOCTH Lienen Ab

0.1 3HAYEHME YTOYHAETCS BO BPEMA HOAQAKM AAYPEADb

txu nepvon MCnoAb3yeTCs 3HAYEHME YCTABKM MO YMOAYCHMIO

AaTyuk TemneparTypbl
Tun AaTimka Temneparypsbl Ab:

Tun NTC AB 0 — HETUMOBOM AQTYMK ! MCNoAb3yEeTCS AQTYMK TEMMNEPATYPbI M3 KOMIMAEKTA MOCTABKU. MCMOAb3YIOTCA
1 — aatumk 10 KOm NTC, MAYLLMM B 3HAYEHMS YCTABOK MO YMOAYOHMIO
KOMMAEKTE
Ocuuarorpacd
c AAUTEABHOCTb 3AMUCUH OCLIMAAOTPACDA 2 MCnoAb3yeTCs 3HAYEHUE MO YMOAYAHMIO
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18.1.1

18.1.2
18.1.3
18.1.4

KoadbdomUMEHT MYAbCALIMM BbIXOAHOTO HAMPSKEHMSA ONPEASAIOT MeToAOM 204 no TOCT 26567-85
«Mpeobpa30BATEAN DAEKTPOIHEPIUM MOAYNPOBOAHMKOBbLIE. METOABI MCMLITAHMIA).

CoraacHo ykaszaHHoMy TOCT mpu MOATOTOBKE K MUCMBITAHUAM MPEOBPA30BATEAL MOAKAIOHAIOT K
MCTOYHUKY DAEKTPOIHEPTUM MEPEMEHHOTO TOKA C HOPMMUPOBAHHBIM 3HAYEHUEM KOIPPULMEHTA
HEBOAAQHCA HAMPIXKEHUN.

M3mepeHms MPOBOAIT OAHUM U3 CAEAYIOLLIMX COCOOOB:

MeTtoa 204-1 — MeToA HEMOCPEACTBEHHOM OLLEHKM HOMBOABLLIEFTO MIHOBEHHOTO 3HAYEHMS
MepemeHHOM COCTABASIOLLLEM  MYAbCUPYIOLLLETO  HAMPSKEHUS C  MOCAEAYIOLLIMM
BblHMCAESHUNEM NOKA3ATEAA,;

Metoa 204-2 — AndodepPEHLMAABHBIN METOA.

OnpeaeAeHUe KOIPIPULIMEHTA MYALCALMM BBIXOAHOTO HAMPSXKEHUS MO METOAY 204-1 BbIMOAHSIOT B

CACAYIOLLLEM MNOPIAAKE!

1)
2)
3)

4)

BXOA OCUMAAOTPAGOA MOAKAKOYAIOT K BBIXOAHOM LLEMM MPE0BOPA30BATEAS;

YCTAOHOBAMBAIOT 3HAYEHME BXOAHOTO HAMPSIXKEHUSI, PABHOE HOMUHAABHOMY;

YCTOHOBAMBAIOT ~ 3HAYEHME  BbIXOAHOTO HAMPKEHMS NpPeobpa30BATEAS, paBHOE
HOMMUHOABHOMY;

M3MepAtoT Mpy MOMOLLM OCLIMAAOTPATDA HaMBOAbLLEE MIHOBEHHOE 3HAYEHUE NEPEMEHHOM
COCTOBASIOLLLEN MYABCUPYIOLLLETO HAMPSKEHWS, Unya, B BOABTOX, B TEYEHUE HOPMUPOBAHHOIO
MHTEPBAAQ BPEMEHM.

A

S
=
N1 3

<€ >

PucyHok 18.1 — OnpeAeAeHne NEPEMEHHOM COCTABAAOLLLEN MYAbCUPYIOLLLETO HAMPIKEHMS C MOMOLLLLIO

5)

OCUMAAOTPADA.
1 — ormMbatoLLLAS MIHOBEHHbIX 3HAYEHMIM MYABCHUPYIOLLLETO HAMPSXKEHMS
t — Bpems, B TEYEHME KOTOPOIO MNPOBOAIT HOBAIOAEHMS

3Ha4YeHME KODAPAULMEHTA MYAbCALIMM HAMPAKEHMS BLIMMCANIOT MO GOOPMYAE:
Ul'ly}'l

MYy — Unon =100

rae Uyoy — HOMMHOABHOE 3HOYEHME BBIXOAHOTO HAMPSXEHMS, B;
Unyn — NEPEMEHHAS COCTABASIOLLLAS MYAbCUPYIOLLLETO HAMPSXKEHMS, B.



19 MPUAOXEHME N7. CXEMA OPTAHU3ALMIN AMHUM CBA3N MHTEPPENCA RS-485
C NMPUMEHEHMEM YCTPOMCTB TMAPA-6, PAOKC-RS
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PucyHok 7.19.1 — Cxema OpraHm3aLimMm AMHUIA CBA3M MHTepdoenca RS-485 ¢ NpMMEHEHMEM YCTPOMCTB MMAPA-6, PAOKC-RS
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