V) H L

MNPM-X.3

MOAy.ﬂb paclinpeHuns aHamnorosoro eBoaa-BbiBoaa

EAL

PykoBOOCTBO NO 3Kkcnnyataumm

09.2019
Bepcusa 1.7



CopepxaHue

MpenynpPeXAatOLLMNE COOBLLUEHMS .....ccoorrerersrrsmssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssnssnsssssnssnss 3
TEPMUHDBI N Q0O PEBUATYPBI ..cuuererimrsanssersssssnssssssassssssassssssnssssssassssssssssssssssssssssssassssssassssssassssssassnes 4
(222 2 L= [ = 5
I B Fd L= LT o T OO 6
2 TexHUYECKME XapPaKTEPUCTUKU U YCITOBUS IKCTINYATALMM .....eereerrmrrnnssmrsnnssnssssssassssssnsssnes 7
2.1 TEXHNYECKNE XAPAKTEPUCTUKM .ceveeeeeeeeeeeeeeeeeaeaeaaeeeeseesesseassssaasas s sasnnsnssnssnenssssnnesnseeeeeeeeseeeees 7
2.2 XaPAKTEPUCTUKM MUTAHUS ....eeeeeeeiieiieeeeeeeaaeeieeeaaeesaanesaeeeeeasaanneteeeaaaesaaansseeeeaeaasanssneeeaeeananes 7
2.3 XaPAKTEPUCTUKY BXOLOB .....cceeeeeeaetteeteeeeaaaaeeeeeaaaseaaanssaeeeeaasaansseeeeaaasaaaansseeeeaeeasaanssnneeeaeananes 8
2.4 ToaaepMBaEMbIE ATUMKM M CUTHATIBL ........cceeeeeeeeeeeeee e e e et ae st ae e e e eeeeeeeeeeeens 8
2.5 XapPaKTEPUCTUKN BBIXOLOB ...ceeeeeeiuuerueereaeeaaaauueeeeaaaseaaansseeeeeeasaansseeeaeaesaaaansseeeeeeeasaanssneeeaeeaaaes 9
2.6 YCNOBUS OKCTITYATALIMM. .....eeeeeeeeeaettieeeaeeeaaaueeeeeeaeesaaaneseeeeeeesaanneeeeaeaesaaansseeeeaeeasanneneeeeeeananes 9
RN 1= 0T B IGT=c Yo Ty P Tod 2o Yo 7 SRS 1
4 IMIOHTAMNK cuuceererersnrssmrssmsssssessssasssssssesssesssessssssasesssessnsssssesssessnsssmsssnssasnessmessasssssessnsssnsssnnessnessnnssnnssanesns 12
4.1 YCTAHOBKA ...ttt ae ettt e e ae e et e e e e eeeeeeeeeeeeeaaaeaaaaaaeaaeaeaeaeeaeaeasaaaaaaaaaaaasnsannnsnnras 12
A T Ty o = T IR 7= 1LY 1Y - 12
5 TTOOKITHOUEHME ......cereericrsmsssnsrssmrssmsssnssssssssssssassssssssssssnsssasessnsssnsssnssasssnsnsssns sasnessnnssnssssnsssnsssnnssnns 13
5.1 PEKOMEHOALINM MO MOLKITHOUEHMEO . ....c..eeereeeeeeeeeee et eeea e e eea e eeeaaeeeseaeseeaseesaareeareraareenaeeennnns 13
I B (o] o3 = VaTo) iq § (oTa Y da | o Lu =T = O 13
5.3 TToMeXU N METOObI UX MOOABIIEHUS .......cevvevreereeeeeeeeeeeeetaeieeeeeeeeeeeeeeaaaeseeeeeaeeeeeeraraann e eeeaes 13
5.4 CxeMbl ranbBaAHNYECKOM PABBABKM ...ceeueereiiieeeeeeiuerieeeaeasseasteeeeaeessssssseeeeaassanssnsseeeesssansssees 14
5.5 HasHauYeHME KOHTAKTOB KITEMMHMKA ........ueeiiieeeeeieeiieeeaeaaseteeeeeaeeasnnneeeeeaessaannneeeeaesseannneees 14
5.6 MNogkntoyeHre Moaynsa K FONOBHOMY YCTPOMCTBY .....cveiurreeerurreeeaineeeaanreeasasseesssnneessaneness 15
5.7 TTOOKIMIOUEHME FATUMKOB .....cvvvveneeeeeeeeeeeeeeetaeaaaeeeeaeeeeeeaas e aeeeeeeeeeeeeaaaaanaaeseeaeeeeeesssannnaaeeeeens 16
5.7.1 OBLUME CBEOEHMS ...t e e e e ee ettt e e e e e e e e eeeee et e e s eeeeeeeeeebeaa e aeeeeeeeeeeererrannes 16
B.7.2TTOOKITIOUEHME TC ..ot e e e e et e e e e e ee e e e e e e e e e e e e eeennnn 16
B.7.3TTOOKITIOUEHME TTT..ceeeiiiiiiii e e e e e e s e e e e e s ee b e e s snabnseesenens 17
5.7.4 TogkntoyeHne AaT4YnKoB C BbIXOAOM B BUAE TOKA UINN HANPSKEHUS ......oeeeeveeeennnee. 17
5.7.5 MNoakntoveHNe PE3NCTUBHDBIX AATHMKOB .........ccceieeeeeeeeeeeeentasansasaassaesssssseeseseeeeeeeeeeess 18
5.8 MoaKmoUHeHNE HArPY3KM K B ....ooeiiiie et 18
5.8.1 MoakntoveHne Harpy3oK TUNA U MY .o 18
6 OKCTIITYATALIMA ...ceeeeereerrsmessssssssesssesssssssssasssssasssssessssssnsssssssssessnsssnsessnessnssssssssnsssnsssansssnsssnnssnnssanens 19
L I o T TN o= [ o 1 = RS 19
SR T a Y = TN I 19
T HACTPOMKA......ceieerimssirsssserssssssssssssssssssssssssssssasssssssssssssssssssssssssssssasssssssssssssnsssnesnsssnssanssnsssnssnsssnass 21
7.1 OOLLNE CBEIEBHMSA ... e e e e e e et e e e e et e e e e e e e e e e e ee e e e e e e e e e e e eeaeeeeeenneeeeeeennaaeeeees 21
7.2 [loGaeneHne Moaynemn B OWENLOGIC .........uuiiiiiiiiiiiiiee ettt e e e 21
7.3 KoHduryprpoBaHme MoayNs B OWENLOGIC. ......coiiiiiiiiiiiie it 22
A @ o) o= ToTo g ie= Mot L 2T 1= SRR 24
RT3 O Lo 1oL )= 1= e L =T = R 24
7.6 OB6HOBNEHNE BCTPOEHHOTO TTO ...oiiiiiiiiieiieee ettt e e e e 25
8 TeXHUYECKOE OOCITTYIKMBAHME. .....cccerereeerenrsseransssessssssasssssssssssssassssssassssssnssssesnssssssnsssnesnsssassnsass 26
8.1 OBLLIME YKABAHMS .....eeeeieeie ettt ettt ettt eat et ettt e e et et e e et e e e ekttt e e aasbe e e e e bbe e e e eabn e e e enneee s 26
LS 1O Lo 1 T o Yo ] =1 - PSRRI 26
8.2.1 OBLUME YKABAHMIS .......uvieeiiee e ciiieeie e e e eeetit e e e e e e ee et tbe e ee e e e s s satbeeeeaeeesaasaaaaeaaeesanssanneeeens 26

8.2.2 KOctmpoBska npmnbopa ana paboTbl C akTUBHBIMU AAaTYMKaMU C BXOAHbLIM CUrHaNom
KHaNPSHKEHNE, KCOMPOTUBITEHMED M CTOK ...vvururureierereeeeeeeeeeeeaeeeaeaaaaaaaaaaaaaaaaaaaaaanns 26
8.2.3 KOcTnpoBKa BbIXOAHbLIX ANEMEHTOB THUMA «M» N €YD ..t 28
O MAPKMPOBKA ...cceerursnrsssssersssssasssssssmsssssassssssssssssssssssssssssssssssssssssssassssssassssssnssssssnssssssasssnsssnssnsssnsss 31
0 YNAKOBKA .....ceereimiriinerssnnrssesssssnssssnssssssssssnssssanssssmssasanssasnsessans sasnsssssnssasanssssns sasnnnsssnssassnssssnnsssnnns 32
11 TPAHCNOPTUPOBAHME M XPAHECHME ......correerrrncerssnnrsssmnrsssnssssssssssnssssssssssnssssssssssnsssssnssssnssssnnns 33
12 KOMIMIIEKTHOCTD «..uecicrsmrssanisssssmsssasssssssssssmsssssssssssssssssssssssssnssssssssssssssssnnssassssnsssnsssnnssassssnsnsnnss 34
13 FTAPAHTNMHDBIE OBABATEIIBCTBA ...corcuerreerrerrssersserssersssssssssssssssssssssessssssssssnssssssssasssnsssnsessnsssnnes 35



Mpeaynpexaarowme coobLieHUs
B O0aHHOM PYKOBOACTBE NPUMEHAKOTCA cneytowimne npenynpexngeHua:

ﬁ OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOM yrpo3e OonacHOM CUTyaLuu,

KoTopasi NpMBedeT K CMepTN Ui Cepbe3HOi TpaBMe, ECIv ee He NPeaoTBpaThTb.

BHMMAHUE
4 : \ | Kntouesoe cnoso BHYUMAHWE coobLiaet 0 noTeHuManbHO onacHoM cuTyauum, Kotopasi MOXeT
NPUBECTM K HEOONbLUMM TpaBMam.

CD NPEAYNPEXOEHUE

KntoueBoe cnoso MNMPEOYMNPEXOEHWE coobliaeT o noTeHuManbHO onacHoM cuTyaumm, Kotopas
MOXET NPUBECTU K NOBPEXAEHMIO UMYLLECTBA.

NMPUMEYAHUE
m Kniouesoe cnoso NPUMEYAHUE obpaliuaet BHMMaHue Ha nonesHble COBETHI Y PeKOMeHAauuu,

a Tarke nHdopmaumio Anga acpdekTMBHoM 1 6ezaBapuiiHon paboTbl 060pyL0BaHKS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npu kaknx obcTosTenbcTBax OOO lNpounsBoactBeHHoe 06beanHeHne OBEH 1 ero koHTpareHTbl He OyayT
HECTU HOPUONYECKYID OTBETCTBEHHOCTb M He OyayT npusHaBaTb 3a COOOM kakme-nmbo obsizaTtenbcrBa B
cBA3NM C nobbiM  yulepOboM, BO3HMKIWIMM B pesyrbraTe YCTAHOBKM WM  UCNOMNb30BaHMsA npubopa
C HapyLleHMeM OeNCTBYIOLEN HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALNN.




TepMuHbI N ab6peBUuaTypbI

AL — aHanoroeo-LMdpoBoi NpeobpasoBaTerb.

BbixogHoun anemeHT (BJ) — anemeHT cxeMbl npubopa, cnyxawun ansg nogknio4eHnsa NCMONTHUTENbHbIX
MEXaHM3MOB UMM KOMMYTaLMN BHELLHETO YNPaBnsoLLEro curHana.

UcnonHutenbHbIn MexaHn3m (MM) — BHelLHee yCTPONCTBO, DYHKLMOHMPYLOLLEE Nog ynpaBrneHnemM
npubopa.

MK — nepcoHanbHbIN KOMMbIOTEP.

MapameTpbl — 3Ha4YeHus1, onpeaensowmne KoHdurypauuo npubopa. 3agatortcs B cpeae
nporpammupoBaHns OwenlLogic.

Cnot 1, CnoT 2 — MeCTONONOXeHNe MoAyrsi OTHOCUTENBHO rONOBHOIO YCTPOWMCTBA.

TN — Tepmonapa.

TC — TepMOMETpP CONPOTUBIIEHNS.

dopmat AaHHbIX — TUM 3HAYEHU NapamMeTpPoB (Lernoe YMCno, YNCIOo C NnaBatoLLert TOYKOM 1 ap.).
LIAMN — undppo-aHanoroBbIn npeobpasoBaTens.



BBeageHue

HacTtoswee pykoBOACTBO MO 3KCnnyaTaumm npegHasHadeHo [Ans O3HAKOMIMeHus obcnyxuaroLlero
nepcoHana ¢ yCTpOWCTBOM, MPUHLIMNOM LENCTBUS, KOHCTPYKLUMEN, paboTon U TEXHUYECKUM 0OCHYyXMBaHMEM
MOAYnsi pacLuMpeHns aHanoroeoro seoga/seioga NPM-3, B fanbHenwem no TeKCTYy MMEHYEMOIo «MOAYJIb»
Unu «Npuoop».

MogknioyeHne, perynupoBka W TexobcnyxuBaHue npuGopa  [OOMKHbI  MPOU3BOAWUTBLCH  TOSNBbKO
KBanuUUMPOBaHHbLIMMK crieLuanncTaMm nocrne NpodTEHUs HACTOALLLErO PYKOBOACTBA MO aKCnyaTaumm.

Mpnbop Beinyckaetca cornacHo TY 26.51.85-001-46526536-2017.

Mpnbop u3rotaBnuBaeTcs B MoAUMUKAUUAX, OTNMYAIOWMXCA APYr OT Apyra HanpsikeHWem MuTaHus.
YcnosHoe o603HayeHne Mogyns BbIMA4NT cneayowmum obpasom:

NMPM-X.3,

roe X — Tvn NuTaoLLero HanpsXXeHus.

3 — 4 yHuBepcanbHbIX aHanoroBbix BXxoAa/2 yHMBeEpCcanbHbIX aHanoroBbiX BbIXOAA.
Tvnbl NUTaOLWMX HANPSHKEHNIA:

220 — paboTta OT NnepeMeHHOro Toka HoMMHarbHbIM HanpsbkeHnem 230 B.

24 — paboTta OT NOCTOAHHOIO TOKa HOMUHArbHbLIM HanpsbkeHnem 24 B.
Mpumep HanmeHoBaHusa mogyns npu 3akase: MPM-24.3.

Y mMogyns ¢ 9TUM HaumeHoBaHWeM ByayT crieflytoLLMe OCHOBHbIE XapaKTEPUCTUKU:

* HOMMHarnbHOE HanpskeHne 24 B nOCTOSIHHOrO TOKa;
* 4 yHuBepcarnbHbIX aHanoroBbix BXoAa;
* 2 yHuBepcCanbHbIX aHanoroBbiX BbIXOAa.



1 HasHauyeHue

1 Ha3HauyeHue

Moaynb npedHasHadeH [ONs YBENMYEHUs KONMYecTBa aHanoroBblX BXOAOB W BbIXOAOB [OMOBHOIO
nporpamMmmnpyemoro pere.
Moaynb nony4yaet MHGOPMaLIMI0 OT NOAKIOYEHHbIX AaTYMKOB M NepedaeT COCTOsIHMe BXOAOB Ha ronoBHOe

yCTponcTBO Mo 3anpocy. NMPM Takke ynpaBnsieT Mo KOMaHZam OT rofloBHOIO YCTPOWCTBA BCTPOEHHbIMK B3,
KOTOPbIE UCMONb3YTCA AN MNOAKNIOYEHUSA UCMONHUTENbHBIX MEXaHU3MOB.



2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XAPaKTepUCTUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMN

Tabnuua 2.1 — Cnucok mogudmkaumm

Moaudumkauusa Tun nuTaHusa Bxoabl Bbixoabl
AHanoroBble AHanorosble
MPM-3.220 ~230B 4 OAT 2AY
NMPM-3.24 =24 B 4 DAT 2AY
Tabnuua 2.2 — O6Lwme TexHUYeCcKne XxapakTepmcTukm
HanmeHoBaHue \ 3HaueHue
MporpammupoBaHue
Cpepa nporpammMmmnpoBaHmsi ‘ OwenLogic
KoMMyHUKaUMOHHLIN uHTEepdenc

L naveram Aamia 6 16 AT 4000 naer/

YacToTa BHyTPEHHEN LLUKHbI 2,25 Ml'y,

MakcumansHoe KonmyecTBo Moaynen 2w

Ha LNHe

KoHcTpykums

Tun kopnyca Ona kpenneHus Ha DIN-peiiky (35 Mmm)
[abapuTHble pa3mepsbl 88 x 90 x 58 mm

CreneHb 3awmThl kopnyca no FOCT P20

14254-2015

Macca mogynsi, He 6onee 0,4 kr

CpenHui cpok cnyxobl 8 net

Tabnuua 2.3 — CBogHasa Tabnuua xapakTepucTuk

Tun Tabnuua
XapaKTepucTuK
XapakTtepucTunku npnbopos ¢ nutaHnem 230 B Tabnuua 2.4
XapaktepucTukm Nnpmbopos ¢ NnuTaHneMm 24 B Tabnvua 2.5
YHuBepcarnbHbIi aHanoroebi Bxod (Bxoa tuna «JAT») Tabnuua 2.6
YHMBepcarnbHbI aHanoroBbIn Bbixog Tuna «Tok 4...20 mA/HanpsixeHne 0...10 B» Tabnvua 2.8
(BbIxOA TVNA «AY»)
2.2 XapaKkTepucTuku nutaHus
Tabnuua 2.4 — XapakTepucTuku npubopoB ¢ nutannem 230 B
HanmeHoBaHue 3HauyeHune
[wanasoH HanpskeHus nuTaHna nepemeHHoe HanpsikeHune 90...264 B (HoMuHanbHoe
230 B, npn 50 Ny)

anbBaHU4eckas pasBs3ka Ectb

AnekTpuyeckasi NPOYHOCTb U30MNALMM 2830 B

MoTpebnsiemast MOLWHOCTb, HE MeHee 8 BA
Tabnuua 2.5 — XapaktepucTMku npnbopos ¢ nutaHuem 24 B

HavmeHoBaHue 3Ha4vyeHue

[wnanasoH HanpspkeHust NTaHna =19...30 B (HoMmnHanbHoe =24 B)
lanbBaHW4ecKkas pasBs3ka Ectb

AnekTpuyeckasi NPOYHOCTb U30NALMM 1780 B

MoTpebnsiemast MOLLHOCTb, HE MeHee 4Bt
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2.3 XapakTepucTukm BXoaoB

Tabnuua 2.6 — XapakTepucTMKu YyHUBepcarbHbIX aHaNoroBbix BXoAoB Tuna «AAT»

HaumeHoBaHue 3HauyeHue

Tunbl nogaepXXMBaeMbIX 4aTYMKOB M BXOAHbLIX CUTHANoB cm. Tabnuuy 2.7
Bpemsi onpoca ogHoro kaHana TC 0,8¢c
Bpewms onpoca ogHoro kaHana TI1 /yHnduumpoBaHHOro curHana 0,6c¢c
PaspsgHocTb BcTpoeHHoro AL 16 6ut
BHyTpeHHee conpoTuBneHne aHanoroBoro BXxoaa, He MeHee 10 kKOm
BHelLHee conpoTuBneHue aAng namepeHns Toka 45...50 Om
lMpenen oCcHOBHOM NPUBEAEHHON NOrPELLIHOCTY NPY U3MEPEHNN:

TepMOaneKTpuyeckmumMmmn npeobpasosarensamm +£0,5%

TepMoMeTpammn CONnPOTUBIIEHUSA U YHUDULMPOBAHHBIMU CUrHanamm 0,25 %

NMOCTOSAHHOIO HaMNPsPKEHWS 1 ToKa
lanbBaHUYecKkas U3onsunst aHanoroBbiX BXO4OB OrcyTcTBYyeET

2.4 NMoppepxmBaeMble AaTYUKN U CUTHanNbI

Ta6bnuua 2.7 — [laT4yMKkn 1 CUrHanbl

HaumeHoBaHue Owvana3oH namepeHum

Mpeaen ocHOBHOM
npuBeAeHHOW NOrpeLHoOCTH

Pe3suncTtnBHbIN curHan

0...3950 Om | 0..100 % | +0,25 %
CurHan NnoCTOAHHOrO HanpsXXeHus!
~50...+50 mB | 0..100 % | £0,25%
YHucdmumpoBaHHble curHanbi no FOCT 26.011-80

0..1B 0...100 %

0...5MA 0...100 %

0...20 MA 0...100 % +0,25%
4..20 MA 0...100 %

TepmomeTpbl conpoTtuBneHus no NOCT P 6651-2009

Cu 50 (a = 0,00426 °C-1)* -50...+200

Cu 50 (a =0,00428 °C-1) -180...+200

Pt 50 (a =0,00385 °C-1) —200...+850

Pt 50 (a =0,00391 °C-1) —-200...+850

Cu 100 (a = 0,00426 °C-1) -50...+200

Cu 100 (a = 0,00428 °C-1) —180...+200

Pt 100 (a = 0,00385 °C-1) —200...+850

Pt 100 (a = 0,00391 °C-1) —200...+850

Ni 100 (a = 0,00617 °C-1) —60...+180

Pt 500 (a = 0,00385 °C-1) —200...+850 +0,25%
Pt 500 (a = 0,00391 °C-1) —200...+850

Cu 500 (a = 0,00426 °C-1) -50...+200

Cu 500 (a = 0,00428 °C-1) -180...+200

Ni500 (a = 0,00617 °C-1) —60...+180

Cu 1000 (a = 0,00426 °C-1) -50...+200

Cu 1000 (a =0,00428 °C-1) -180...+200

Pt 1000 (a = 0,00385 °C-1) —-200...+850

Pt 1000 (a = 0,00391 °C-1) —200...+850

Ni 1000 (a = 0,00617 °C-1) —60...+180
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MpogomkeHue Tabnuubl 2.7

HanmeHoBaHue Odvana3oH namepeHun Mpenen ocHoBHOM
npvBeAEHHON NOrpeLHoOCTH
TepmoanekTpu4yeckue npeodpasoBartenu no NOCT P 8.585-2001

TXK (L) —200...+800

THKK (J) —200...+1200

THH (N) —-200...+1300

TXA (K) —200...+1360

TMM (S) -50...+1750

TN (R) 250...+1750 ( ;),02’5? f/f:)**
TNP (B) +200...+1800

TBP (A-1) 0...+2500

TBP (A-2) 0...+1800

TBP (A-3) 0...+1800

TMK (T) —250...+400

(D NPEAYNPEXAOEHUE

* TemnepaTypHbIN KOIPMULMEHT TEPMOMETPA CONMPOTUBMEHNS — OTHOLLEHWE PasHULIbI
COMpPOTUBIEHUI AaTynKa, uamepeHHbix npy Temnepatype 100 1 0 °C, kK ero conpoTUBREHUIO,
namepenHomMy npu 0 °C (Ro), aenenHoe Ha 100 °C v oKpyrneHHoe 40 NATOro 3Haka nocrie 3ansTon.
** OcHOBHasi NpMBegeHHas NorpeLHocTb 6e3 KoppeKLMM «XONOLQHOIo cnasy.

2.5 XapaKkTepucTuku BbIXo4oB

Tabnuua 2.8 — XapakTepucTUKU YHUBepCcarbHbIX aHaNoroBbixX Bbixogos AY

HaumeHoBaHue

3HauyeHue

KonunyecTtBo BbIX040B

2

Twn aHanoroBoro curHana

YHuBepcanbHbIv: TOK (Harpyska tuna W) unm
HanpsbkeHue (Harpyska Tuna Y), BblbupaeTcs B
OwenLogic

PaspsigHocTb LIATT

12 out

MuTaHne aHanoroBbIX BbIXOO0B

BHellHee, oTAeNbHO Ha KaXKablii BbIXOA

Harpyska Ha Bbixoge:

NPV reHepaLmMn HaNpsKeHNs, He MeHee 1000 Om
npw reHepawmm Toka, He 6onee 300 Om
HanpspkeHne nutaHus 15...30B
Tunbl curHanos ansa ynpaenexnns UM 0...20 MA, 4...20 mA, 0...24 vA, 0..5B,0...10 B
[wnana3oH reHepaunm Toka 4...20 MA
[nanasoH reHepaLmm HanpsKeHns 0...10B
Mpenen ocHOBHOW NpMBEe4EHHOM NOrPELUHOCTH +0,5B

[ononHuTtensHas npuBegeHHasn NOrpeLlHocCTb,
Bbl3BaHHAs M3MEHEHNEM TEMMEPATYPbl OKPYKatoLLEN
cpenbl B Nnpegenax pabodero gnanasoHa, Ha Kaxable
10 rpagycoB

0,25 % OT OCHOBHOM

NanbBaHW4eckas pa3BA3Ka

EcTb (MHaMBMAYyanoHas)

SJ'IeKTpI/I‘-IeCKaﬂ NPOYHOCTb N30N1ALUNN

2830B

2.6 YcnoBusa akcnnyartauuu

Mpubop npegHasHayeH Ans sKcnnyaTauumn B CreayoLnx YCrnoBUsix:

* 3aKpblTble B3pblBoHE30MacHble NoMeLLeHUss 6e3 arpeccuBHbLIX NapOB U ra3os;
* Temnepartypa okpyxatoLero Bozayxa ot MuHyc 20 o +55 °C;
* BEpXHWUW npegen OTHOCUTENbHONM BNaXHOCTN Bo3ayxa: He 6onee 80 % npwu +35 °C n 6onee HMU3KMX

TeMnepaTypax 6e3 KoHAeHcaLuu Braru;
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* atmocdepHoe gasneHue ot 84 go 106,7 kla;
* BbICOTa Hag ypoBHeM Mops He 6onee 2000 m;

« ponycTumas cteneHb 3arpsasHeHns 1 (HecyLleCcTBEHHbIE 3arpsa3HEHUS UN Hanuyne ToMnbKo CyXmX
HenpoBOAALLMX 3arpsi3HEHNN).

Mo yCTOMYMBOCTU K KNMMATUYECKMM BO3LAENCTBMAM MpW 3KCMfyataumm npubop COOTBETCTBYET rpymnne
ncnonHexHnsa B4 no TOCT P 52931-2008.

Mo yCTOMYMBOCTM K MEXaHUYECKMM BO3LEWCTBMAM MpU 3SKChnyatauum npubop COOTBETCTBYET rpynne
ncnonHexHms N1 no FOCT P 52931-2008 (vyactota Bubpauwmm ot 10 go 55 I'y).

Mo ycToMm4mBOCTM K BO3OEWCTBUIO aTMocdepHoro paaeneHus npubop oTHocuTca Kk rpynne P1 no
FOCT P 52931-2008.

Mo ypoBHIO M3ny4eHus paguonomex (MoMexoammccum) NpMGop COOTBETCTBYET HOPMaM, YCTAHOBMEHHbIM Afs
o6opypoBaHus knacca A no FOCT 30804.6.4.
Mpunbop ycTonumB K NpepbiBaHMsIM, NpoBariaM ¥ BbiIbpocam HanpsKeHUst IMTaHns:

* [119 NepeMeHHOro Toka B cooTBeTCTBMU ¢ TpeboBaHusamu MOCT 30804.6.2-2013 (cTeneHb XeCcTKOCTH
PS2);
s [ANd NOCTOSAHHOrO Toka B cooTBeTcTBUM ¢ TpeboBaHuammn MOCT IEC 61131-2-2012 — gnnTensHOCTb

npepbiBaHMS HaNpsKeHus NuTaHusa Ao 10 Mc BKMOYUTENbHO, ANUTENBHOCTL MHTEpBana ot 1 cu
bonee.
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3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

BHMMAHUE

Ak Ha knemMMHuMKe NpucyTCTBYET onacHoe ANsi XU3HW HanpsbkeHne BennyuHon ao 250 B. Niobbie
NOAKIIYEHMS K MpUBOopPY 1 paboTbl N0 ero TEXHUYECKOMY 06CIYKMBaHUIO NPOM3BOAATCS TONBKO Mpu
OTKITHOYEHHOM NUTaHun Npmbopa.

Mo cnocoby 3alwmnTbl OT NOpaXKeHWs 3NEKTPUYEeCKMM TOKOM Modynb cooTBetcTByeT knaccy |l no TOCT IEC
61131-2-2012.

Bo Bpemsi akcnnyataumm u TEXHUYECKOro obecnyxuBaHus moayns cnepyet cobniogatb Tpebosanus TOCT
12.3.019-80, «[lMpaBun akcnnyataumy SnMeKTPoycTaHOBOK noTpebutenen» u «lMpaBun oxpaHbl Tpyga npwu
JKCnyaTaummn anekTpoyCcTaHOBOK MOTpebutenemy.

Bo BpeMsi akcnnyaTaumm mMogdynsi OTKPbITble KOHTaKThl KNEMMHMKA HaxoAsAaTCs Mof HanpsikeHWeM, onacHbIM
ANs KU3HM YernoBeka. Mogynb criegyeT ycTaHaBnvMBaTb B CeUManv3vMpoBaHHbIX LWKadax, 4OCTYN BHYTPb
KOTOpPbIX paspeLleH TOMNbKO KBanMpuLMpoBaHHbIM crieluanictam.

JNioBble NoAKMOYEHNS K MOZYM0 U paGoTbl MO ero TEXHUYECKOMY OBCMyXXMBaHUIO criedyeT MpOU3BOAUTL
TONbKO MPY OTKIMKOYEHHOM NUTaHWUK NPMBOPa 1 NOAKIMYEHHbIX K HEMY YCTPOWCTB.
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4 MoHTax

4 MoHTax

4.1 YcTaHOBKa
[na moHTaxa npmubopa crienyer:

1. ToarotoBuTb Ha DIN-penke mecTo Ans yctaHoBKM npubopa ¢ y4eToM pa3mepoB Kopryca (CM.
pUCYyHOK 4.2).

1) 2) 3)
PucyHok 4.1 — YcTaHoBKa npubopa
YctaHoBUTb Npubop Ha DIN-peliky B COOTBETCTBUM C B HanpaeneHun ctpenkun 1 (pucyHok 4.1, 2);

BcTaBumB 0TBEPTKY B NPOYLUMHY, OTTSIHYTb 3aLlenky pucyHok 4.1, 1).

MpwxaTb npubop k DIN-penke B HanpaBneHWn, NOKa3aHHOM CTpenkon 2. 3adhmkcnpoBaTth 3aLlenky
(cMm. pucyHok 4.1, 3).

5. CMOHTVIpOBaTb BHelWlHWne yCTpOVICTBa C NOMOLLbIO OTBETHbIX KNMEMMHWUKOB N3 KOMMJIEKTA NOCTaBKU.
88 57,8

89,7

oooooooooo

JJ
PucyHok 4.2 — NabapuTHble pa3mepbl

[na npemoHTaxa npnbopa cnenyert:
1.  OTCOeauHUTb KNEMMbI BHELLHUX YCTPOMCTB 6e3 Nx JeMOHTaxa.

2. [popenaTtb AencTBMs C pUcyHKa 4.1 B 06paTHOM nopsiake.

4.2 bbicTpasa 3ameHa

KOHCprKLI,VIﬂ KneMmm mMoayna no3BondeT onepatuBHO 3aMEHUTb r|p|/|60p 06e3 OAeMoHTa)xa MOAKITYEHHbIX K
HeMYy BHELUHUX NUHUK cBA3K. [nsa 3amMeHbl Moayna cnenyer.

1. OB6ecTounTb BCE NMUHUM CBSA3M, NOAXOASALLME K MOAYS0, B TOM YMCNE NMUHUN NMUTaHUS.

2. Otgenutb oT MoOynA CbeMHble HacTu KaXKaon U3 KIeMM C NOAKNHOYEHHBIMU BHELLHUMW FIMHNAMMU
CBA3M C NOMOLLbIO OTBEPTKU UMK Opyroro nogxoadwero MHCTpyMmeHTa.

3. CHatb npnbop c DIN-peliku, Ha ero MecTo yCcTaHOBUTb Apyron npubop (aHanormyHon moamndmkaumm
Mo NUTaHWIO) C NPeaBapUTENbHO yYAaNeHHbIMWY pa3beMHbIMU YaCTAMUN KITEMM.

4. K yCTaHOBIEHHOMY MOAYNK NoACOEONHUTL Ppa3dbeMHble YacCcTu KnemMm C NoAKNIYEeHHbIMY BHELLHUMN
JINHNAMU CBA3N.
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5 MopgkntoyeHne

5 MNMopknroyeHune

5.1 PekomeHaauumn no nogknoyYeHno

Ona obecnevyeHnss HagEXHOCTU OMEKTPUYECKUX COEAMHEHUN PEKOMEHAYETCA WCNOoMnb30BaTb MefHble
MHOTOXWrbHble Kabenwu, KOHUbI KOTOpbIX nepes NOAKMYeHNeM cregyeT TwaTenbHO 3a4UMCcTUTb, 3anyautb
nnu ncnonb3oBaTtb kabenbHble HakOHEeYHVKW. XKunbl kabenew criegyer 3a4MCTUTb TaK, YTOObl MX OrOfNIEHHbIe
KOHLbI Mocrne nogknoyeHns K npvbopy He BbicTynanu 3a npegenbl knemmHuka. CeyeHve xun kabenen
JOIMKHO ObITb He 6onee 2,5 MMm2.

Tabnuua 5.1 — MNapameTpbl NMHUK CBA3M NpUBopa ¢ AaTynKkamm

Tun paTymka OnvHa nMHun,m, He ConpoTuBneHne nNuHuN, UcnonHeHue NMHUKN
Gonee Owm, He 6onee

TC 100 15 OByx- nnu
TpexnpoBogHasi.
MpoBoga paBHOW AfWHbI
N ceyeHns

Tn 20 100 TepmoanekTpoaHbIn
kabenb
(kOMNeHCcaLNOHHbIN)

YHUPULMPOBAHHLIN 100 100 [ByxnpoBogHasi

CurHan NoCTOsiIHHOIO TOKa

YHUDUUMPOBAHHBIN 100 5 [ByxnposogHasi

CUrHan HanpsbkeHus

NMOCTOSIHHOIO TOKa

5.2 NMopsaaok nogknoYeHus

ﬁ ONACHOCTb
Mocne pacnakoBku npubopa creayet y6eamTbCs, YTO BO BPEMS TPaHCMOPTMPOBKM NPUGOP He Obin
NOBPEXIEH.

B cnyyae nameHeHus TemnepaTtypbl OKpyXaloLero Bo3gyxa C HM3KOM Ha BbICOKYI B npubope BO3MOXHO
obpasoBaHune koHaeHcaTa. UTtobbl n3bexartb Bbixoga npubopa U3 CTposi, pEKOMEHAYETCS BblAepXaTb ero B
BbIKITIOYEHHOM COCTOSIHAM B MOMELLEHUN C TEMNepaTypoil, COOTBETCTBYHOLLEN paboyemy AuanasoHy, He
MeHee vaca.

[ns nogkntoyeHns MoaynAa cnegyer:

1. TModKnuMTb UCTOYHMK NUTAHUS K MOAYI0, MUTaHWE He NogaBaThb.

2 BHUMAHUE
MNepen nogayen nuTaHna Ha Npubop crneayet NPOBepUTL NPaBUIIbHOCTb NOAKIOYEHUS
HanpsKeHUs NUTaHNsA 1 ero ypoBeHb.

2. [MogrotoButh kKabenu gna coeguHeHua mogynsa ¢ UM, gatumkamm, MICTOYHMKOM MUTAHUS U FONOBHBIM
YCTPOWCTBOM.
3. ToaknoyunTb NNHUK CBSA3N:

*  «MOAYINb - UCMONMHUTENbHBbIE MEXaHU3MbIY;
* aHaroroBbIxX 4aTYMKOB K BXOO4aM MOAYNS;
* MOAYnS 1 rofloBHOMO YCTPOWCTBA.

4. T[logaTb NUTaHWe Ha MOAaYMb.

5.3 Nomexu n meToabl X NnogaBreHUs

Ha pa60Ty npw6opa MOTYyT OKa3biBaTb BJINAHNE BHELLHNE NOMEXN!

¢ BO3HMKaWLLMe Nog AeNCTBMEM 3NEKTPOMArHUTHbLIX NONen (3NEeKTPOMarHUTHbIE MOMEXN), HaBoaUMbIE
Ha nNpubop 1 Ha NMIMHWUM CBSA3M C BHELUHMM 000pYy40BaHUEM;
* B NUTAKOLLEN CETW.

Ons YMEHbLUEHNA BITUAHNA 3NEKTPOMarHMTHbIX NOMEX peKoMeHOyeTCA:

* HaOeXHOo 3KpaHMpPOBaTb CUrHANbHbIE NMNHUK, SKPAHbI CNIeQyeT SMeKTPUYECKN N30MMpoBaTh OT
BHeLLHero obopyaoBaHus Ha NPOTSKEHWUM BCEl TPacChl U NOACOEAMHUTL K 3a3EMIEHHOMY KOHTaKTy
LWMTa ynpaBneHus;
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5 MopgkntoyeHne

yCTaHOBMWTb NPUOOP B METANNMYECKOM LIKady, BHYTPU KOTOPOrO HE AOMKHO GblTb HUKAKOro CMIOBOIO
obopypoBaHus, kopnyc wkada A0IKeH ObITb 3a3eMITEH.

Ons YMEHbLUEHNA NoMeX, BO3HUKaLWnX B nuTaroLlen cetn pexkomeHayeTcaA:

MOHTMPYS CUCTEMY, B KOTOpOI paboTaeT npnbop, cneayeT yunTbiBaTb NpaBuia opraHusaumum
3 PEKTMBHOIO 3a3€MIIEHMS U MPOKIIaAKN 3a3eMITEHHbIX 3KPaHOB:

— BCe 3a3eMnaLine nNMHnn N 3KkpaHbl NpokKnaabiBaThb Mo cxemMe «3Be3ga» C obecnevyeHnem
XOpoLlero KOHTakTa C 3a3eMIideMblM 3JTEMEHTOM;
— 3aseMndaLmne Lenu AormkHbl ObiTb BbINOMHEHbLI KAbenamu HanbonbLLIEro CeYeHus.

[Ons yMeHblUeHWs YPOBHA MOMEX MOXHO NPUMEHATb NporpammHble UNBTPLI, KOTOPble HacTpavBaeTt
norne3oBaTerb M0 CBOEMY YCMOTpeHUo. Lindposslie onnbTpbl 4OCTYNHLI ANS:
* BCEX TUMOB aHaroroBbIX A4aTYNKOB;

[i]

5.4 CxeMbl ranbBaHU4e€CKOWN pa3BA3KKU

ONCKPETHbIX BXOO0B C HOMUHAlIbHbIM HanpaXXeHnem 24 B.

NMPUMEYAHUE
YBenuuyeHune 3Ha4eHusi MoCTOAHHOW BpeMeHN ournbTpa aHanoroBoro BXofa 3ameasisier peakumio

npubopa Ha BbICTPblE U3MEHEHWSI BXOAHOW BEMWUYMHBI.

Pa3vem ,Mopynu”

l

Pa3svem ,Mopynu”
(MIMS-10-TR-U)

230 BAC Al A2 AI3 Al4
l | ] L |
2830 B $
1) N .
Pasvem ,Mogynun” l%1780 B |£
(MIMS-10-TR-U) 28308 @ ZZ 2830 (MIMS-10-TR-)
AO1 A02
24 B DC Al1 A2 AI3 Al4
l Ll Lo
17808 $
2)
Pasnem ,,Moaynu” l£1780 B %
(MIMS-10-TR-U) P ZZ 2830 B

AO1

AO2

PucyHok 5.1 — Cxembl ranbBaHu4eckon pa3Bs3ku (1) 230 B u (2) 24 B mogudmkaumumn

5.5 HazHayeHUe KOHTaAKTOB KNeMMHMKa

[uTaHne

T1
Li]2]

Al —
All|™
A2 [ro
A2 [—
A3 | —

A3 |~
Ald |~
A4 | —

MPM-24.3

AO1
24B

[an]
o

AO1
AO1
AO1

[aa]
o

AO2
AO2
AO2
AO2

V+ | V-

V+| V- U+ U-| I+

U-| I+]1-

U+

PucyHok 5.2 — HazaHauyeHue KOHTaKTOB KNeMMHUKa npubopa ¢ nutaHuem 24 B

Tabnuua 5.2 — HasHauyeHMe KOHTAKTOB KIleMMHUKa Npubopa ¢ nutaHuem 24 B

HaumeHoBaHue HasHaueHue KOHTakKTa HaumeHoBaHue Ha3sHaueHue KOHTakKTa
KOHTaKTa KOHTaKTa
- Knemma «-» ansa nutadma 24 B 24 B Knemma «+» BXxoga nutaHusa ons
Bbixoga AO1
+ Knemma «+» ang nutanma 24 B 0B Knemma «-» Bxoga nutaHus onsg
Bbixoga AO1
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5 MopgkntoyeHne

MpogomkeHue Tabnuubl 5.2

HanmeHoBaHume Ha3HauyeHue KOHTaKTa HanmeHoBaHue Ha3HauyeHue KOHTaKTa
KOHTaKTa KOHTaKTa
1 Knemma 1 Bxoga Al1 U+ Knemma «U+» Bbixoga AO1
2 Knemma 2 Bxoga Al1 U- Knemma «U-» Bbixoga AO1
R O6was knemma Al1 n Al2 I+ Knemma «l+» Bbixoga AO1
2 Knemma 2 Bxoga Al1 I- Knemma «l-» Bbixoga AO1
1 Knemma 1 Bxoga Al1 24 B Knemma «+» BXxoga nutaHus ans
Bbixoga AO2
1 Knemma 1 Bxoga Al3 0B Knemma «-» Bxoga nutaHus ons
Bbixoga AO2

2 Knemma 2 Bxoga Al3 U+ Knemma «U+» Bbixoga AO2
R O6uwas knemma Al3 n Al4 U- Knemma «U-» Bbixoga AO2
2 Knemma 2 Bxopa Al4 I+ Knemma «l+» Bbixoga AO2
1 Knemma 1 Bxoga Al4 I- Knemma «l-» Bbixoga AO2

[vTanme

f

[1]2][1]2]|r]2]1]1]2]r]2]1

208 |Z|Z| (22|28 |2

MPM-230.3
om 223 =l =il =il b= om (o N KoVl KV K]
3R (2R2(3|S|2R(2(E|2
V+| V- U+ U-| I+ ] |- |V+| V- |U+ U-| I+] -

PucyHok 5.3 — HasHauyeHMe KOHTaKTOB KIleMMHUKa npubopa ¢ nutaHvem 230 B

Tabnuua 5.3 — HasHauyeHWe KOHTAKTOB KJleMMHUKa npubopa ¢ nutaHuem 230 B

HaumeHoBaHue Ha3Ha4yeHue KOHTaKTa HaumeHoBaHue Ha3Ha4yeHue KOHTaKTa
KOHTaKTa KOHTaKTa
230 B Knemma nutaHmna 230 B 24 B Knemma «+» Bxoga nutaHus ans
Bbixoga AO1
230 B Knemma nutanua 230 B 0B Knemma «-» BXoga NnuTaHust ansi
Bbixoga AO1
1 Knemma 1 Bxoga Al1 U+ Knemma «U+» Bbixoga AO1
2 Knemma 2 Bxoga Al1 U- Knemma «U-» Bbixoga AO1
R O6uwas knemma Al1 n Al2 I+ Knemma «l+» Bbixoga AO1
2 Knemma 2 Bxoga Al1 I- Knemma «l-» Bbixoga AO1
1 Knemma 1 Bxoga Al1 24 B Knemma «+» Bxoga nutaHusa ans
Bbixoga AO2
1 Knemma 1 Bxoga Al3 0B Knemma «-» BXxoga nuTaHust ansi
Bbixoga AO2
2 Knemma 2 Bxoga Al3 U+ Knemma «U+» Bbixoga AO2
R O6uwas knemma Al3 n Al4 U- Knemma «U-» Bbixoga AO2
2 Knemma 2 Bxoga Al4 I+ Knemma «l+» Bbixoga AO2
1 Knemma 1 Bxoga Al4 I- Knemma «l-» Bbixoga AO2

5.6 NogkniovyeHne MoaynA K ronoBHOMY YCTPOMUCTBY

A\

BHUMAHMUE
MoakntoyeHne moaynei K ronoBHOMY YCTPONCTBY U NOAKIIOYEHE YCTPOMCTB K MOAYNSAM criegyet

BbINONMHATL TOJ1bKO NMpW OTKMHOYEHHOM NUTAaHUN BCEX yCTpOPICTB.

Moaynb nogkn4aeTcs K rofioBHOMY YCTPOMCTBY C MOMOLUbIO wWnenda anvHon 4,5 cM u3 KomnnekTa
noctaeku. [locne nogknoyveHus wnend cnegyet NOMECTUTb B crneuuanbHoe YrnybneHve nog KpbIWKoK
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5 MopgkntoyeHne

mMoayns (pucyHok 5.4, ctpenka 1), TeM cambiM MO3BOMSAS NPUABUMHYTb MOAYMb BMAMOTHYK K FOMOBHOMY
YCTPOWCTBY (pUCYHOK 5.4, cTpenka 2). Mogynu nogknio4varTcs TONbKO MOCreAoBaTernbHO. bnvkaniwmm
MoZynb K TOflOBHOMY YCTpOMCTBY Bcerga Oyamer pacnonaratbes B cnote 1. Ecnu cnoT 1 He 3aHsAT, TO
HEBO3MOXHO MOAKNIOYUTL MOAYMb K CMOTY 2.

Kaxgbin MOAyInb 3annTbiBaeTCA HE3ABUCMMO OT roJfioBHOIO yCTpOI7ICTBa. ,ﬂOI’IyCKaeTCH noaknkyeHmne Mop,yne|7|
C pa3sinyHbIM Hanpsa>XeHnem nntaHmnd K ogHOMYy roJfioBHOMy yCTpOVICTBy B pa3JyinyHbIX KOMOUHaLMSIX.

Hanpumep, k NMP200-24.x.X.X MOXHO nogkrtodate ogHoBpemeHHo MPM-220.x n NMPM-24.x 1, aHanorn4Ho, K
MP200-220.x.X.x MoxkHO nogkntounTtb NMPM-24.x n NPM-220.x

B cnyyae nogkntodeHus aByx mogyrnen obMeH fJaHHbIMU MeXAy ronoBHLIM YCTPOMCTBOM U MOAYSIEM B CIoTe
2 ocyuwecTensieTca yepes mogynb B cnote 1. Ecnn mogynb B cnote 1 o6ectounTb, TO MOAYSb B crioTe 2
nepectaHeT NPUHMMaTb KOMaHAbl OT YCTPOUCTBA.

nnonoannqg

o So ©, =
oSeofo o oo, o -
OS5 OSOESES LSS e

= n
) 1 i_ A= =
1 N Bt B W Bt et
--—-—----l==_=—=-=

U

PucyHok 5.4 — Yknapgka wnenda B yrnyoneHuve

5.7 NoaknoyeHue gaTYUKOB
5.7.1 Oowwue cBegeHuns

A ONACHOCTb
MopgkrtovaTb YCTPOMCTBA K MOAYITHO AOMMKEH TONbKO 00YYeHHbI cneunanuncT ¢ AoMyCKOM Ha

npoBedeHNEe aNeKTPOMOHTaXHbIX paboT. Bo Bpemsa MOHTaxa crieqyeT Mcnonb30BaTh
MHOMBUAYanbHbIE 3aLLMUTHBIE CPEACTBA U creunarnbHbIi 3NeKTPOMOHTaXXHbIA UHCTPYMEHT C
maonupytowmmm ceonctesamm go 1000 B.

BxogHble un3mMepuTenbHble YCTPOMCTBA B MNpubope SABMAKTCA YHMBEpPCanbHbIMU, T. €. K HUM MOXHO

nogkntoyatb Nobble NepBuYHble NpeobpasoBaTenu (OaTyukv) u3 nepedncrieHHbix B Tabnuue . K Bxogam

npnbopa MOXHO MOAKINIOYMUTL OOQHOBPEMEHHO AATUMKM pa3HbIX TUMOB B MOOLIX COYETaHUSIX.

BHUMAHME

A [ns 3awmTbl BXOAHbIX Lienern npubopa oT BO3MOXHOro Npobos 3apsgamm ctatmyeckoro
3MEeKTPUYECTBA, HAKOMIIEHHOTO Ha NMHNAX CBA3U «Npubop — AaTunky, nepes NOAKMHHYEHNEM K
KNEeMMHUKY npubopa nx xurnbl cnegyert Ha 1-2 cekyHAbl COEAUHUTL C BUHTOM (DYHKLIMOHAMbHOIO
3asemnenuns (FE) wuTa.

Bo Bpems npoBepku MCMPaBHOCTU AaTyMKa U MMHUM CBA3M CriefyeT OTKMYUTb Npubop OT ceTu nNuTaHus.
Utobbl un3bexaTb Bbixoga npubopa M3 CTpOs NpU  «MPO3BOHKE» CBA3EN, crnedyer MCMomb30oBaTb
n3mepuTenbHble YCTPOWCTBA C HanpskeHueM nutaHusa He 6onee 4,5 B. [Ina 6onee BbICOKMX HaMPsHKEHWUIA
NUTaHNSA 3TUX YCTPOWCTB OTKIYEHNE AaTymKka OT npnbopa 06a3aTensHo.

5.7.2 MNoakntoyeHue TC

B cniyyae nogkntoveHusa TC no AByxnpoBOAHON CXxeMe KOHTaKThl 2 U R cnegyeT coeanHnTb NepemMbIvKon
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5 MopgkntoyeHne

PucyHok 5.5 — NMoakntoveHune TC k aHanorosbiM Bxogam (Al) MPM-x.3

5.7.3 MNoakntouyeHue TI1

A BHUMAHUE

3anpeluaeTcs ucrnonb3osatb TI1 ¢ HEN30NMPOBAHHLIM Paboynm criaem.
B npubope npeaycMoTpeHa cxeMa aBToOMaTM4YeCKOl KOMMeHcaLum Temnepatypbl cBo6oAHbIX koHLoB TI1.

Hatumk TeMneparypbl «XOnogHOoro cnada» ycraHosleH paAaom ¢ KneMMHUKOM an6opa.

[AENARAENA|
112 2(1(1]2 2 |1

PucyHok 5.6 — MNoakntouenue TI k Al TIPM-x.3

5.7.4 NopaknroyeHUe AaTYNKOB C BbIXOAOM B BUAE TOKa UITU HanpsiKeHus

[laTunkm ¢ BbIXOOHBIM CUTHANoOM B BUAE NMOCTOSAHHOIO HanpshkeHus (ot muHyc 50,0 go nntoc 50,0 mB unm ot 0
4o 1,0 B) MOXHO nogknioyatb HEMOCPEACTBEHHO K BXOOHbIM KOHTakTam npubopa.

_Un,
O Lﬁﬁt
L

PucyHok 5.7 — MNoaknioyeHne OaT4yMkoB € BbIXOAOM B Buae HanpsikeHus (k Al1 u Al3) n ¢ Bbixogom B
Buae Toka (k Al2 n Al4)

MoaknioyeHve patumkoB ¢ Bbixogom B Buae Toka (0..5,0 mA, 0...20,0 MA unu 4,0... 20,0 MA) crnepyer
BbIMOSTHATbL TOSIbKO MOCIIE YCTaHOBKM LUYHTUPYIOLLErO pe3ncTtopa conpoTtmerneHnem 49,9 Om (gonyck He 6Gonee
0,1 %), KoTOpbI cneayeT NOAKIYaTb B COOTBETCTBUN C PUCYHKOM 5.8.

NMPUMEYAHUE
m MOXHO yCTaHOBUTb PE3UCTOP APYroro HoMuHana u3 gunanasoHa 45...50 Om, KOTopbIN cnegyeT ykasaTb
B OwenLogic. Nepen Hayanom paboTbl pekoMeHAYEeTCA NPOBECTU FOCTUPOBKY.

HenpaeuIbHO! npaBubHO!

PucyHok 5.8 — lNoakntoveHune WyHTUPYHOLLEro pe3ucTopa

BbiBog pe3nctopa cnenyet 3aBognTb C TOW Xe CTOPOHbI BUHTOBOW KIEMMbI, YTO U npoBO4 OT AaT4YUMKa.
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5 MopgkntoyeHne

B cnyyae vcnonb3oBaHusi npoBoga cedeHem Gonee 0,35 MM, koHel, NpoBoda U BbIBOA pe3ucTopa crieayeT
CKPYTUTb N crasTb.

2 BHUMAHMUE
HeBbinonHeHue aToro TpeboBaHNA MOXET NPMBECTM K NPONagaHnio KOHTaKTa Mexay BbIBOAOM
pe3ncTopa 1 KneMMbl, YTO NOBREYET NoBpeXxaeHe Bxoda npmubopal

5.7.5 NMogknioyeHue pe3NCTUBHBLIX AAaTYUMKOB

Rusu Rusm2  Ruam3 Rusma

PucyHok 5.9 — lNoakntoveHne pe3ancTUBHbIX 4aTYNKOB

5.8 NMopaknioyeHune Harpy3ku kK B3
5.8.1 NoakntoyeHune Harpysok TUnantmy

AHanoroBble BbIXOAbl rafibBAHUYECKN pasBsi3daHbl APYr OT Apyra. B criyyae HeoGXoAMMOCTU Kaxablid MOXHO
3anuTaTb OTAENbLHO.

2B
BN

PucyHok 5.10 — Cxema noakntoveHus Kk AO NMPM-x.3 Tuna U (0(4)...20 mA)

248
Bl

PucyHok 5.11 — Cxema nogkntoyeHusi K AO NMPM-x.3 Tuna 'y

KoHTakTbl V-, U- 1 |- coeanHeHbl BHYTpu npubopa.
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6 Jkcnnyatauns

6 Jkcnnyatauus

6.1 MpuHUMn paboTbl

Moaynb SIBMsieTCA NacCUBHLIM YCTPOWUCTBOM, KOTOpoe paboTaeT Mo BHYTPEHHeM LMHEe C ONOBHbIM
YCTPOWCTBOM M He MOXET (PYHKLMOHMPOBAaTb Kak caMocTosTenbHas eguHuua. Jns nodkniodeHns Moayns K
rONoBHOMY MPOrpamMmm1pyeMomMy perie UCMorb3yeTcs Kaberb U3 KOMMNeKTa NoCcTaBKu.

6.2 UHgukaumsa
Ha ﬂMLLeBOﬁ naHenn rlpM6opa pacnonoXxeHbl 3J1eMeHTbl MHOANKaAUNUN — 8 cBeTogmnoaoB (CM. PUCYHOK HVI)Ke).

 E— —1
oooooooo _
I 1l

-

MOV

—

PucyHok 6.1 — JluyeBas naHenb npubopa

Tabnuua 6.1 — HasHauyeHue cBeToauonoB

CBetoauon CocTosiHne LseTt 3HaueHue
MutaHue CeeTutcs 3eneHbin | Hanuume nutaHusa Ha moayne
ABapus OTcyTCcTBME CBA3M C FONOBHbBIM YCTPOUCTBOM

B naHHOM No3uLMKM yCcTaHOBIEH NpMbop Mmoandurkalmu, He
Muraet KpacHblin | cOOTBETCTBYIOLLEN, YKa3aHHOM B npoekTe OwenlLogic

Bepcusa BctpoeHHoro O moayns He COOTBETCTBYET BEPCUMA
BCTpoeHHoro O ronoBHOro ycTponctaa

Al Ceetutcs [atunk nogknoyeH u ckoHdurypuposaH B OwenLogic
He ceetutcA KenToii B OwenLogic B napametpe Tun gat4mka BbiopaHo
3Ha4yeHve He nogknioyeH
Mwraet HeucnpaBHocTb gatuuka (cm. Tabnvuy 6.2)
AO CeeTutcs Kanan BkntoveH
He cBetutcA B OwenlLogic B napameTtpe Tun BbIXOQHOro cUrHana

KenTelh | g 6paH0 sHaueHne Boixoa He ucnonb3yercs

Muraet ABapus B kaHane*

NMPUMEYAHUE
|I| * CurHan o6 aBapuu aHanoroBoro Beixoga hopMupyeTcs B CeayoLmMX criyyasix:
* HET MUTaHWS aHarnoroBoro BbIX0Aa;
* noBblLLeHHas Temnepatypa LIAT;
* 0OpbIB Harpy3kn B pexxvme hopMupoBaHus Toka.

B cny4ae HeMCI'IpaBHOCTeI7I aHanoroBbIX BXO4O0B, MOAyIb nepenaeT Koabl ownboK B ronoBHoe yCTpOVICTBO.
Kogbl owwumbok 0T06pa>|<ar0Tc;| BMECTO N3MEPEHHOIo 3Ha4YeHu4.

Tabnuua 6.2 — Koabl HeucnpaBHocTen Al

Kop HanmeHoBaHMe HeucnpaBHOCTHU
33333 KopoTkoe 3aMblkaHe BXOAHOro AaTymKka
44444 OO6pbIB BXOOAHOIO AaT4mnka
55555 KaHan oTkntoyeH
66666 BennuuHa BblIWLINa 3a npeaensl Anana3oHa, KOTopbIn MOXeT nameputb AL
77777 Bbixoa 3a AnanasoH, yCTaHOBNEHHbIN AN AaTynka
88888 HewncnpaBHOCTb JaTymKa XONoAHOro cnas

Moo neBoM KPbILWLKOW Ha nvUeBOW naHenu pacnonoxeH pasbem «MOOYNU» (tun MIMS-10-TR-U) ans
NOZKIOYEHUS K FTONTOBHOMY YCTPOWCTBY MU K NEPBOMY MOZYIHO.
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6 JkcnnyaTauus

Moo npaBow KPbILWKOW Ha nyUeBoW naHenun pacnonoxeH pasbem «MOOYITIN» (Tun MIMS-10-TR-U), koTopsbliii
npeaHasHayeH ans nogknoyYeHns BTOPoro Mogyrisi.
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7 Hactporika

7 HacTtpowuka

7.1 O6bwme cBeaeHUs

BblCOKOCKOpOCTHaﬂ BHYTPEHHAA LWWHa, coeduHALwadA ronoBHoOe yCTpOVICTBO n Moaynb, obecne4ynBaet
6bICTpOLI,el7ICTBVIe BXOZ0B/BbIXOA0B Mop,yne|7| Ha OQWHaAKOBOM YypOBHE CO BCTPOEHHbIMU BXOoA4amu/Bbixogamm
roONiIoOBHOIo yCTpOI7ICTBa. OTO NO3BOMSIET 3aMMCbIBaTb W CYUTbIBATb 3HAYEHWSA aHanoroBbiX BXOAOB/BLIXOLOB
KaXkabli LMK NOfb30BaTENbCKON nporpamMmmsil, BbIMOSTHAEMOW B rOfIOBHOM yCTpOI7ICTBe.

HacTtporika mogyns npoussogutcsa B OwenlLogic.

7.2 lobaBneHne moayneun B OwenlLogic
Onsa pobaeneHunsa mogynsa B Owenlogic crnenyet:

1. CospgaTb HOBLIN NMpoekT B OwenLogic Unn OTKPbITh YKe CYLLECTBYHOLLMI NPOEKT ¢ Npnubopom,
NOAAEPKNBAIOLLMM MOAKIMIOYEHNE MOOYIEN.

2. BbibpaTb nyHKT MeHio Mpubop/HacTporka npubopa HaxaTvem NpaBon KHOMKN MbILUW MO MYHKTY
MeHo «Moaynu pacwmpenus». MNossutcs meHto BeIbopa MOAyns pacLuMpeHuns.

3. BblbpaTb Mogynb 13 cnvcka (CM. pucyHok 7.1).

Bxoabl 1 Bbixoabl Mogyns 6yayT AoGaBneHbl Ha XONCT HUXKE BXOAO0B U BbIXOO0B FONTOBHOMO

YyCTpOWCTBa.

—} Wktepteiics

—}-R5485, Cnot 1, Slave
Cam, 16

Mm{n.. P RTTrrrr

- Beomp JoBaenTe Mogy L pacluMpeH s b MNPM-220.2
[+}- AxanoroBeie MPM-24.3
(+}- OuckpeTHbie MPn-220.1

|- Beixoas nemM-24.1
[} Ouckpethbie

PucyHok 7.1 — NMoakntoyeHne moaynsa B OwenlLogic

MepBbIi fO6GaBNEHHBIM MOAYb aBTOMaTUYECKM 3aHUMAET NMEPBbIN COT, CreayloLmii — BTOpoR croT. Homep
cnoTa onpegenser uU3nyeckoe pacnonoXxeHne Moaynsi OTHOCUTENBHO FOfIOBHOMO YCTPOWCTBA (CM PUCYHOK
7.2). OwenlLogic noseonsieT 3anucaTtb B FOSIOBHOE YCTPOWCTBO Nporpammy ©e3 MNOAKMoYeHus Moayns
pacLuMpeHus.

(K] Di1 Di2 i3 pi4 |_Dis pis iz pis 2

2%
1Y
S

2208 COM 1 comM2 ﬁ? ﬁf
nlunhnlnh ols ole pi7 dls ol ok ois ol [ pis ols ol7 pls
coM2 coM1 coM2
12345678 123465678
Snm i oooooooo oooooooo
Lesc) omEn omEn
BooR | MPM-24.1 nPM-3.24 la
- -
MOAYIM moaynm MoAyAu moaym MOAYAH
AT Al ¥ ||| SEL OK giﬂﬂ,— g}w,—
II ]IIIAIIIVIHI || II Il [] oooooooooo gooooooooo
123486678 123486678
A% s
B A B A
D01 DO2 D03 DO4  DO5 DO DO1 D02 D03 DO4 DOS DOS  DO7 DOS D01 D02  DO3 DO4  DOS DOS  DO7 DOS
rTS PN PN SIS N Sl TN O O Oty
["'onoBHoOe yCTpoiCTBO MPM Cror 1 MPM Cnort 2

PucyHok 7.2 — NP200 ¢ nogkntoYeHHbIMU MoayNsiMU

Yoanute Mogynb u3 npoekta OwenlLogic MOXHO TONbKO MOCMie OTCOEAMHEHMSI BCeX JIMHWUIA CBA3W,
MOAKIMIOYEHHbIX K €ro BXOA4aM M BbiXxodaMm Ha XorcTe. PacrnonoxeHne Moayns B NPOEKTe MOXHO U3MEHUTL B
npoekTe B NioGoe BpeMs Yepe3 MeHH0 HAcTPOonku Moayns. MoXHo 3anucaTth Nnonb30oBaTenbCKyo Nporpammy B
rorfloBHOe yCTpoicTBO Ge3 noaknoyeHs Moayrein pacluMpeHus.

Mocne pobaeneHusa moaynsa B npoekte OwenlLogic Ans ronoBHOrO YCTPOMCTBA NOSABATCH OOMOMHUTENbHbIE
Bxogbl Al1...Al4 n Bbixogbl AO1...AO2.

B ckobkax ykasblBaeTCsl HOMep CroTa, B KOTOPOM YCTAHOBMNEH Moaynb. [nsa npumepa Ha pucyHke 7.3 Bxogbl
Al1(1)...Al4(1) oTHOCATCA K MOAYIIO, yCTaHOBINEHHOMY B cnoT 1, a Bxoabl Al1(2)...Al4(2) k moaynto B crnoTte 2.
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7 Hactpownka

Al : 2k o] F1
Al2 |+ (e
Al3 +]AO1
Al4 |

e ~|a02
(1)

A2 |

(1)

A3 |

(1)

Al4 ] o : e :X_A01
Al1 W (AO2
@ _ o Sl
o : T
o (2)
o | BESRIRRENY - -
— : o 1@
A4 |

(2)

PucyHok 7.3 — Hactpownka Bxogos MPM-3

Mocne goGaBneHUss Moaynst B NPOEKT rOfIOBHOIO YCTPOMCTBA, ero Bxodbl U BbIXOA4bl CTAHOBATCA AOCTYMHbI
Ans onpoca.

Ons onpoca BXoO4oB uUnn 3agaHunA COCTOAHUA BbIXOOOB criefyeT co3faTb NnepeMeHHble COOTBETCTBYHOLLEIro
ThNna n cBA3atb C HUMU BXOAbl U BbIXOAbl MOOYIA. Ecnn Heobxogumo pa6OTaTb C COCTOAHNUAMM BXOOOB U
BbIXO40B MOAYNA NO CETU, TO UX crieayeT NpuBA3aThb K CETEBbIM NepeMeHHbIM.

7.3 KoHdurypuposaHue moaynsa B OwenlLogic

HacTtpoiiku mogyns MOXHO M3MeHUTb B NyHKTe MeHto Mpunbop/HacTponka npubopa nporpammel OwenlLogic.
OcHoBHble NapameTpbl MOAYNSA, AOCTYNHbIE ANA peAaKkTUPOBaHWs, NpMBEAEHbI B Tabnuue HUXe.
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7 Hactporika

Tabnuua 7.1 — Hactpownkn moayns

MapameTp OnucaHue
Bxoabl
Tun paTumnka Tun gaTyuka, KOTopbIn ByAEeT NOAKMYEH K aHanorosomy Bxogy. B 3aBucumoctn
aHanoroBoro Bxofa OT Tna garyuka nporpamma OwenlLogic 6yaeT nony4atb C aHanoroBoro BXoAa

3Ha4YeHMs B COOTBETCTBYIOLNX eauHMLax nsmepeHus. Hanpumep, ons tTunos
Aartyuka TI nnm TC BygyT nony4veHsbl 3HaveHns B rpagycax Lienbcus.

CBOACTER ... oL =|ox

= p

|

¥ T[NlapameTpbl ADSWBEDa
Oarik te nogkmosen v
MocToRAnHan BpeMeHn
Homunan sHewrers pegHanprxenne -50. +50 mB

HuskHss rpanuua usmeqHanpaxenme 018

BepxHan rpaHunua usme|T0K 0.5 MA
Tok 0..20 mA

Tok 4.20 mA

0..4000 Om

TCM Cu 50 (2 = 0.00426), 'C

TCM Cu 50 (2 =0.00428), 'C

TCM Pt 50 (= = 0,00385), °C

TCM Pt 50 (@ = 0,00391), “C

TCM Cu100 (a = 0,00426), °C

TCM Cu100 (a = 0,00428), “C v

N

PucyHok 7.4 — Bbi6Gop TMna gaTumka

Tun gatunka fJaT4ymMk He NOAKMIOYEH YCTAHOBMNEH MO YMOMYaHMWIO U yKa3biBaeT
Ha TO, YTO JAHHbIN N3MEPUTENbHBIN KaHam He OMNpaLUVMBaeTCs KOHTPOIIEPOM.
OTKNIOYMB HEMCMONb3yeMble KaHarbl, MOXXHO YBENUYUTbL CKOPOCTb Onpoca.
Hanpumep, ecnv nHTepBan Mexay uamepeHunsi ogHoro kaHana cocraenset 0,8 c,
TO Ha onpoc YeTbipex kaHanoB notpebyetcs 0,8 - 4 = 3,2 ¢, Tpex kaHanoB — 2,4
C, AByX kaHanos — 1,6 ¢

MocTosiHHasa BpeMeHn | PunbTpauusa BXOAHbIX 4aHHbBIX MO3BONSET CHU3WTbL BMSHME MOMEX Ha
duneTpa namepsiemyto BennuuHy. lNMapametp NocTtosHHasA BpeMeHn ounsTpa 3agaeTcs B
cekyHpax, ot 0 go 65 (0 — cuneTp BbikNtoyeH). Pabota napameTpa onucaHa B
(cm. pasgen 7.4)

HomuHan BHelHero HomuHan BHeLWHero pesncropa ans nsmMmepeHmns Toka, 45...50 Om
pe3sucTopa ansa
M3MepeHUs ToKa
HwxHsas rpaHuua MaclTabmpoBaHue LwKanbl uaMepeHust. HWKHASA rpaHnua MamepeHnn —
n3MepeHus MUWHVMarbHbIN YPOBEHb BIXOAHOIO CUrHana gardvka
BepxHsis rpaHuua MacwwTabupoBaHue LuKanbl usMepeHusl. BepxHsas rpanunua nsmMmepeHnin —
U3MepeHus MaKCUManbHbIA YPOBEHb BbIXOAHOIO CUrHana gatymka

Bbixoabl

Be3onacHoe coctosiHue |[1ns BO mogynei MoryT 6biTb HaCTpOeHbl 6e30nacHble COCTOSTHUS ONS KaXXaoro
Bbixoga. [JaHHasa HacTpolika HaxoauTtca B meHto Mpubop/HacTtpoika npudopal/
Bbixogbl, rae Ans Kaxaoro BbixoAa Kaxaoro Mogyrsi MOXHO YCTaHOBUTb
3Ha4YeHWe aHanoroBoro curHana B criydae notepu CBs3u C rofioBHbIM
yCTpOMCTBOM. [JaHHbIM NapaMeTp NO3BOMSET NOBLICUTL 6€30MacHOCTbL CUCTEMbI
B HELUTaTHbIX CUTyauusix.

Tun BbIXogHOro B 3aBMCUMOCTM OT BbIGPAHHOrO TWMNa BbIXOAHOIO curHana 6yayT ucnonb3oBaTbes
curHana COOTBETCTBYIOLLNE EMY KarNIMOPOBOYHbIE KO3 PULNEHTDI

Ons kaxgoro Moayna npenycMoTpeH napametp CTaTyC, K KOTOPOMY MOXHO MNpuBA3aTb 6yJ'IeBCKyI'O
nepeMeHHy 1 ncnonb3oBaTb €€ B Nonb30BaTENbCKON nporpamMmme.

Ecnu cBasb ¢ mogynem ycTaHOBneHa vunv moauvdukaumsa Moaynsa COOTBETCTBYET YKa3aHHOW B MpoOekTe
OwenLogic, To napameTp CtaTyc NpUHNMAaET 3HadyeHue 1.
Mapametp Ctatyc npuHMMaeT 3HadyeHue 0, ecnu:

* CB$I3b C MOZYIEM NOTePsiHa;
* B aHHOI NO3MLMM YCTAHOBIEH MOAYMb MOAMMMKALMN, KOTOPasi HE COOTBETCTBYET yKasaHHOM B
npoekte OwenLogic.
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7 Hactpownka

7.4 ObpaboTka curHana

[nsa 3awmTbl n3MepeHnin OT HU3KOYACTOTHBIX MMMYNbCHBIX MOMEX B Npubope npegyCMOTPEeH NPOrpaMmHbI
undposon dunsTp, paboTarowmi B ABa atana.

Ha nepBom aTane BbiNnonHaeTca npeaBapuTenbHaa duneTpauma. B npouecce npeaBapuTenbHOm
duUneTpaumMM U3 TeKyWUX U3MepeHun OTGUNLTPOBLIBAIOTCA 3HAYEHUS, UMELME SBHO BbIpaXeHHble
«MpoBanbIi» Unn «Belbpockl». [nsg aToro Npubop BbINOMHAET HECKONBbKO M3MEPEHUIA BXOOHOW BENUYUHBL. 3
Habopa n3MepeHUn BbIBMpaeTCa YCTOMYMBO HapacTawlWmi unu ybbiBalOWMn curHan (nocnegHve fsa
N3MepeHnst UMEIOT OAWH BEKTOP HanpaeneHHocTn). Ecnv B Habope OTCyTCTBYET YCTOMYMBOE HapacTaHue unm
yObIBaHWE curHana, To OTbpacbiBaeTca MMHUMAarNbHOE U MakCMMarnbHOE U3MEpPEHUE, a OCTaBLUMECH OaHHbIe
ycpeaHsitoTcs. Takon anroputMm MO3BOMSET YCTPaHUTb eAMHUYHbIE BbIOPOCHI U COXPaHUTb AMHAMUKY
M3MEHEeHUs curHana.

Ha BTOpOM 3Tane ocyLlecTBNsAeTcs crnaxvBaHune (4emndrpoBaHue) curHana ¢ Lenbio YCTPaHEHUS LLYMOBbIX
cocraBnsiowmx. OCHOBHOW XapakTepUCTUKON crnaxusatowero gunstpa aensetcs «ocTosHHas BpeMeHu
duneTpa» — MHTEpBan, B TEYEHNE KOTOPOr0 M3MEHEHME BbIXOOQHOIO curHana gocTturaet 3HadeHus 0,63 or
N3MEHeHNs1 BXOAHOIo CuUrHana.

Toaxr Tuam
1) . //\/_’\_/\—/\
KOHTPONMPYEMbIil CUTHan t npeasapuTenbHas dunstpauns
T":!M THGM
MCXOﬂHbIﬁ CurHan t CrnaxueaHue curHana t

PucyHok 7.5 — Pabota chunbrpos

MocTosiHHas BpemMeHn dunbTpa 3agaeTcs B CeKyHaax. YBenmyeHne 3HaqyeHnst NoCTOAHHON BpeMeHun dounstpa
yrydllaeT NoMexo3alUMLLEeHHOCTb KaHana U3mMepeHusl, HO YBENMYMBaeT ero MHEPLMOHHOCTb, T. €. peakuus
npubopa Ha ObICTpble M3MEHEHWS BXOOHOW Benu4uHbl 3amednsercs. [nsa OTKMYeHWs CriaxuvsaroLero
unsTpa cnegyeT yCTaHOBUTL HyNeBoe 3HadeHne napametpa «[1ocTossHHas BpeMeHn hunstpay.

7.5 lOcTupoBKa curHana

[nsa ycTpaHeHWs1 NOrpeLlHOCTM NpeobpasoBaHns BXOAHbIX MUIM BbIXOAHbIX CUrHANOB MoflyYeHHOe 3HavyeHue
MOXHO OTKOppeKTMpoBaTb. B Moayne npeaycMoTpeHbl KOPpEeKLMW, MO3BOMSIOLME OCYLLECTBNATL CABW,
HakMoH ¥ BblpaBHMBaHWE (OPMbl KPWBOW XapakTepUCTMKM M3MepsieMoro curHana. Koppekuuu
ABTOMAaTMUYECKN NMPUMEHSIIOTCS K M3MepSeMOMY CUrHary nocne NpoBeAeHUs OCTUPOBKM.

Koppekumusi «CABWT XapakKTepUCTMKM» OCYLLECTBMSAETCA NyTem MpuGaBneHUs/BblYUTaHUA K W3MepeHHOM
BEMUYMHE HEKOTOPOro 3HayeHus O, KOTOpOoe MOSIBISIETCH WU3-3a COMPOTMBIEHUS] MOABOASALUMX MPOBOAOB.
MpuMep caBura xapakTepUCTMKX NPeacTaBneH Ha pUcyHke 7.6.

T,°C
100 //
| Ges koppekuwy /
80
60 //
g m : // C KOppexuveit
| | T=Tmtd
1 /
w 20 T/
/|0 20 40 60 8 100 Tyam °C
AR{_ |(50) (71,3)  (Rycm; OM)
Rotom  Ro

PucyHok 7.6 — Koppekuus «coBUr XxapakTepucTuKu»

KoppeKuns «HaknoHa» M3MEpPEHHOW BENMUYMHbI OCYLLECTBIISETCA C NMOMOLLBI YMHOXEHUSA Ha NMOMPaBOYHbIN
KoadpmumeHT B cornacHo dopmyre:

T= TusM'B

MpuMep N3MEHEHNS HaKIMoHa U3MEPUTENBHON XapakTepUCTKM NPeaCcTaBrieH Ha pucyHke 7.7.

24



7 Hactporika

T,°C
100 //
| 6e3 koppexumum /
80
I /
2 /
w0l /, © KOppeKLyeit
F / T=TM3M'B
Nt S
0 20 40 60 8 100 Tyam: °C
(50) (71.3)  (Rrcm; Om)

PucyHok 7.7 — KoppeKums «HaKnoH XxapakTepuCcTUKN»

Koppekums «BbipaBHMBaHNE POPMbI» XapaKTEPUCTUKN U3MEPEHHONM BENUYMHbBI OCYLLECTBNSAETCS C MOMOLLbIO
YMHOX€EHMWS1 Ha NONpaBoYHbI KO3hULMEHT ¢ cornacHo popmyne

T = Tusu*- (2

MpumMep M3MEHEHUSI HAKITOHA U3MEPUTENBHON XapaKTEPUCTUKN NPELACTABMNEH Ha pUcyHKe 7.8.

T,°C
] /
100 /
80 [ 6es KOPpeKLmm /
60 |
- /
4t /
i / C KoppexLveit
ar 7 T=Tyou &
e
0 20 40 60 80 100 Tyam: °C
(50) (71,3)  (Rycm; OM)

PucyHok 7.8 — Koppekuusi «BbipaBHUBaHUe POPMbl XapaKTepUCTUKU»

Koppekummn HakmnoHa v BblpaBHMBaHME POPMbl XapakTEPUCTUKM CUrHama Mcnonb3yeTcs, Kak npasuno, Ans
KOMMeHcaumMm MOorpewHocTen caMumx [atyvkoB (Hampumep, B criydyae OTKNOHeHus y TC nocTosiHHOW
COMPOTMBIIEHMS O OT CTAHAAPTHOrO 3HAYEHWUsT) UK MOrPELLUHOCTEN, CBA3aHHbIX C pa3bpocoM CONpPOTMBIEHUN
WYHTUPYIOWNX pe3ncTopoB (B crnyvae pabotel ¢ npeobpasoBaTensmu, BbIXOAHBIM CUFHaNoOM KOTOPbIX
ABMNSAETCS TOK).

7.6 O6HOoBNEHMe BcTpoeHHoro MO
[nsa o6HoBneHust BcTpoeHHoro MO moaynsa cnegyer:
1. TNodkmoYnTb K rofTOBHOMY YCTPONCTBY MOAYIIb.

2. [anee nogkntountb ux K MNK. MNogaTe NnUTaHWe Ha rofiloBHOE YCTPOMCTBO M MOAYSb.

3. B OwenLogic BbinonHute NMpuéop — O6HOBUTL BcTpoeHHoe MO:
* BblOpaTb Bknagky Mogynu, ykasatb HOMep criota u Mogudmkaumio Moayns;
* HaxaTb KHOMKy BbibpaThb.

4. Bo Bpemsi 06HOBNEHNS CNEAUTL 32 HEMPEPLIBHOCTHIO NOAAYN MUTaHKS Ha FONOBHOE YCTPOWUCTBO U
Moaynu.

Ecnun K ronoBHoMy YCTpOWCTBY He NOAKMHOYMEH MOAYMb paclUMpEHUst U B YCTPOWCTBO 3arpykaeTcsl HOBblii
MPOEeKT, BO3MOXHa CUTyauusi, Korga BHyTpeHHee MO ycTpoiicTBa M moaynein paclumpexus 6yayt MMeTb
HecoBMecTUMble Bepcun. Moaynb paclumpeHuss GyaeT BOCMPUHMMATL Pasnuunst B BEPCUM Kak OLIMGKY K
curHanuamposaTtb 06 ABapum.

Onsa yctpaHeHus ABapum crieqyet NoBTOpuUTbL AencTBus nn. 1—4.
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8 TexHnyeckoe obcnyxmBaHmne

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbINoNHeHUst paboT No TexHM4Yeckomy obecnyxuBaHuio npubopa cneagyet cobnogate TpeboBaHus
6esonacHocTK U3 pasgena 3.

TexHnyeckoe obcnyxuBaHne npubopa MNPoOBOAUTCSH HE pexe OAHOro pasa B 6 MecsdueB W BKMAYaeT
cregyloLme npoueaypsil:

* MpoBepka KpenneHus npmbopa;

* MpoBepKa BMHTOBbIX COEANHEHW;

* yganeHuve nbinv u rpasm ¢ KnemmMHuka npubopa.

8.2 OcTnpoBka
8.2.1 O6wme ykasaHus

OcTvpoBka npubGopa 3aknoyaeTca B NPOBEAEHUM TEXHOMOMMYeckMx onepauuii, obecnedmBaroLLmx
BOCCTaHOBJIEHVE METPOIIOrMYECKUX XapakTepucTk npubopa B criyyae WU3MEHEHUs UX nocre ANUTENbHON
aKcnnyartauum.

Moayrnb loCcTUpyeTcs NoAKMHYEeHHbIM K FONTOBHOMY YCTPOWMCTBY.

CD NPEAYNPEXOEHUE

HeobxogumocTb npoBeneHna CTUPOBKKU onpenenAaAeTcd nNo pedyribrataM NoBepPKn rlpM6opa N OOoImxKHa
npon3BoAnNTbLCA TOJNTbKO KBaJ'II/I(bI/ILLI/IpOBaHHbIMI/I cneynanmctaMmm MeTponorm4eckmnx CJ'Iy)K6,
OCYLLECTBNALWMNX 3TY NOBEPKY.

FOCTI/IpOBKa BbINONMHAETCA C MOMOLUbI 3TalIOHHbIX UCTOYHUKOB CUTHANoB, MMUTUPYIOLLNX pa60Ty OaT4nNKoB U
NnoaKknK4yaemMbIX K KOHTaKTamMm rlpM6opa. Bo BpeMA HCTUPOBKU I'Ipl/l60p BblHYUCITIAET COOTHOLUEHUA Mexnay
nocTynueIMM BXOOHbIM CUTHaArNIoM U ONOPHbIM CUTHaNIoM.

BbluncneHHble COOTHOLLEHNS (KOA(DULMEHTLI IOCTUPOBKM) 3anNUCLIBAIOTCH B SHEProHE3aBUCUMYIO NaMsiTh
npubopa u ncnonb3ytoTcs Kak 6a3oBble ANs BbINOMHEHNS BCEX AaNbHENLLNX pacHeToB.

Kaxablii aHanorosblii BXOA W BbIXOA UMET COBCTBEHHbIE KOSMMULMNEHTLI OCTUPOBKM ANS Kaxaoro Tuna
aaryuka.

Ecnu BbluMcneHHble 3HaYeHUs1 KO3DULNEHTOB BbIXOAST 3a Npeaerbl, YCTAHOBMEHHbIE ANsi HUX BO BPEMS
paspaboTku npubopa, B OwenlLogic BbIBOANTCS COOOLLEHNE O MPUYNHE STON OLLNGKN.

CD NMPEAYNPEXOEHUE

He pekomeHayeTcsa npepbiBaTh NpoLeaypy FCTMPOBKM OTKIIOYEHMEM NUTaHus npubopa. Ecrin
nuTaHue BbIfIo OTKIMIOYEHO BO BpeMsi IOCTUPOBKK, TO NpoLiedypy OCTMPOBKK criedyeT NoBTOpUTb
3aHOBO.

8.2.2 OcTupoBKa npubopa ans paboTbl C aKTUBHbIMU AaT4YMKaMU C BXOAHbIM
CUTHalNIOM «HanpsXeHue», «CONpPOTUBIIEHUE» U KTOK»

[ns BbInonHeHMs IOCTUPOBKM BXOAHOIO CUrHana tuna «HanpsxeHme» cnegyer:

1. TMNogknounTb K KOHTaKTam Bxogda npmbopa auddepeHumnansHbin BonstmeTp B1-12 B pexvme
Kanubpatopa HanpsKeHU M aHanornyHbI eMy MCTOMHUK 06Pa3L0BOro HaNPsKEHUS C KNaccoM
To4HOCTU He Hxe 0,05. CoegnHeHmne npubopa ¢ kanubpaTopoM creayeT BbINOMHATL MO CXeme,
npuBeaeHHon Ha pucyHke 8.1, 1 ¢ cobniogeHnem nonapHOCTU NOAKMHOYEHNS.
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PucyHok 8.1 — NMoakntovyeHne NCTOYHUKA 3TarlOHHOro cUrHana

2. Banyctute OwenLogic 1 BbibpaTb B MeHI0 NyHKT «Mpubop» — «KOcTMpoBKa BXO4OB/BbIXOAOBY
ONnd 3anycka mactepa cTupoBky. B guanoroBom okHe «Bbibop ycTponcTBay BbibpaTh
cooTBeTcTBYoWN Nnpudop NPM-x.3.

Brifiop ycTpoicTea

BrifepuTe yTpoicTBO ANA OCT MPOBKM:
MP200-24. 2(4).X -

MP200-24.2(4) X

nPM-220.3 Omera

PucyHok 8.2 — MeHo FOCTUPOBKU

3. B nosiBuBLIEMCA MeHIO BbIOpaTh “AHanoroBbie BXoAbl” (CM. pUCyHOK 8.3).

BeiGop 3nemeHTa

BbISEpMTE INEMEHT, KDTprIIﬁ XOTUTE OTHRICCTUROBE TR

AHANOrOBbIE BXOgbI
LLIEMKHWTE HA 3TOM 3MEMEHTE, ECIN XOTUTE
OTBIOCTMPOBATE AHANOTrOBLE EXOAS.

=|

@ | AHanoroebie BEIXOAbI
LLIEMIKHWTE HA 3TOM 3EMEHTE, BCIH XOTHUTE
& | oTHIOCTMPOBATH aHANOrOBbE BLXOGHL

PucyHok 8.3 — BbiGop anemeHTa

4. [anee B okHe «HacTtpoiika napameTpoB» BbibpaTh 3Ha4YeHMe napaMeTpa « Tun gartynka» paBHbIM

«-50 MB...50 mMB».

HacTpoiika napameTpoe

BX0AHEE NapamMeTpel

Tun gatumka: -50mB_50mB

HuxHAA rpaHWua HanpaxeHua, B o

n
u

CpenHee sHaueHue HanpAxeHud, B

BepxHAA rpaHnLa HanpaxeHus, B 0.045

MNocToaHHanA epemedn domneTpa, (0-65 16

[}
1=}

HomMunan sHewHero pesucTopa, (45-50 4

CODOCHTE HACTPOMKK Buifop kaHana: Dce kaHane: -

Hazan Nanee

OTmera

PucyHok 8.4 — MeH0 HacTpoOMKM NnapameTpoB
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YCTaHOBWTL YPOBHW AJ1S1 OCTUPOBKW, MOCTOSIHHYIO BpEMEHU ubTpa 1 kaHan. YBenmueHue
NOCTOSIHHOW BpeMeHMn (oubTpa YBeNnmUBaeT Bpems FoCTUPOBKYW, HO MO3BONSET Nony4nts Gonee
TOYHbIE KanUBpPOBOYHbIE KO3hULMEHTLI. KOCTUPOBKY NPOXOAUT KaXabl KaHan B OTAENbHOCTY.
Ecnu BeIGpaTb HAaCTPOIKy «BCE KaHarbl», TO IOCTMPOBKa NPOXOAUT MO BCEM YETLIPEM KaHanam,
noaToMy Heo6X0AUMO NoAaBaTb COOTBETCTBYIOLLME YPOBHM CUrHana Ha BCe kaHanbl cpasy.

HaxaTtb KHOMKY «[Janee» n cnegoatb YKa3aHnAaAM mMacTtepa CTUPOBKN.

B cnyyae ucnomnb3oBaHusA Bxoga ANS M3MEPEHUS CUTHaroB «TOK» PEKOMEHAYeTCH MpOBECTM HCTUPOBKY
BXO4a, npegBaputenbHo Bbibpas napametp «Tun gatdvmka» pasHbiM «4... 20 MA». Cxema noaknoyveHus
n3obpaxeHa Ha pucyHke 8.1, 2. [lencTBMA aHanornyHbl nn 1 — 4.

B cnyyae wucnonb3oBaHWs Bxoda [Ans M3MEPEHUSI CUTHanoB «conpoTusBrneHue» (Hanpumep, ans TC)
pekoMeHZyeTCs NPOBECTM IOCTUPOBKY BXOAa, NPefBapuTenbHO BbibpaB napaMerp «Tun gatyvka» paBHbIM
«0...3950 Om». Cxema nogkntoyeHnst nsobpaxeHa Ha pucyHke 8.1, 3. [lecTBmsa aHanormyHbel nn 1 — 4.

8.2.3 lOcTupoBKa BbIXOAHbIX aneMeHTOB Tuna «M» n «Y»

Ons octnposkn BO tuna «» cnepyer:

1. Moakntountb B3 Tnna «M» (LLAI «napameTp — 1ok 4...20 MA») cornacHoO cxeme, NpuBegeHHOM Ha

pucyHke 8.5.

24B| V+ —2 +Unpyr
OB V' z_Un“T
AO1 | U+
AO1| U-
AO1| I+
AO1| I-

—

LS — o 5

©60
500

MCP-63 P3003

PucyHok 8.5 — Cxema nogkntoyeHus k B3 tuna «M» (Ru < 300 Om)

[MpPOKOHTPONMPOBATL HANPSHKEHNE NCTOYHMKA NMUTAHUS — OHO AOSMKHO ObITh B ArManasoHe 15...30 B.

B kauecTBe nsameputens HanpsXkKeHUst MOXHO MCMONb30BaTh NPUOOP AN KanMbpPoBKU BONBTMETPOB
P3003 unu nHoi npmnbop Toro xe knacca c paspetuatoien cnocobHocTbro 0,001 B.

2. 3anyctutb OwenLogic 1 BbibpaTb B MeH0 NyHKT «Mpnbop» — «KOcTMpoBKa BXOA0B/BLIXOO40BY
Ansi 3anycka macTepa tocTupoBku. B cnvcke npubopos BeibpaTe NPM. B nosBuBLiEMCS Aanee MeHo
BblOpaTh «AHaNOroBble BbIXOAbI.

Brifiop anemeHTa *

BbISEpMTE 3NeEMEHT, KDTprII:‘i XOTUTE OTBHCTUPOBATE.

ol AHanoroeble BXofbl
LL|eNKHWTE Ha 3TOM 3NEMEHTE, ECAM XOTHTE
OTBHCTHPOBATE AHANOMOBLE EXOAL.

& AHANOroBEbLIE ELIXOMbI
LLlenKHWTE Ha 3TOM 3NEMEHTE, ECAIM XOTHTE
= OTBHCTHPOBATE AHANOMOELE BLIXKOAL.

PucyHok 8.6 — BbiGop anemeHTa
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3. B Bbinagatowem cnncke « Tun gatydmnka» 3agatb « AHanorosbli, Tok». B «Bbibop kaHanay» 3agatb
KaHan ans toCTUPOBKMU.

HacTpoiika napameTpoe ¥
Tun aaTuuka: AHANOrOBEIA,TOK -
Beifop kanana: Boe kaHans! -
Hazap DNanee Otmena

PucyHok 8.7 — Bbi6op Tuna curHana

4. Bo Bpemsi nogadv npMbopom BbIXOAHOIO TOKa, NepecunTaTb 3Ha4YeHNe 3MePEHHOrO HanNpPsXKeHUs B
TOK 1 3agaTh ero B napameTpe «/3MepeHHoe 3HaYeHme».

I‘OCI'HpOEIKE MUHHMENbHOTO 3HaYEHWA bt

Boixog AO1

Lar 1. Ha sexod nogad(o) Tok nopagka 0,006 A. W3MepsTe BenMUMHY
BbIXOAHOTO CMMHaNa W BBEAWTE B COOTBETCTBYIOLEE NOME.
ANA NPoAoM#eHHR HEKMUTE KHOMKY "[anee”.

MSMED&HHDE SHGYEHWE!

Hazan Nanee Otmena

PucyHok 8.8 — KanubpoBka MUHUMaNbLHOro 3Ha4eHUs

5. [Hanee cnepoBatb pekomMmeHgaunam Mmactepa RCTUPOBKK ANnA npoBeneHnd npouenypbl OCTUPOBKAU
BbIXOOHbIX 3N1EMEHTOB TUNa «M».

Ons roctnposkn B3 Tuna «Y» cnepgyer:

1. MogkntounTb NpMBOp NO CXeMe, MPUBEAEHHON HA PUCYHKE HWXKE, C cobrtogeHnem NonspHoOCTH
noaknioyeHus. NpoKoHTPONMpPoBaTh HanNPsPKEHWE NCTOYHUKA NMUTaHWUS — OHO JOIMKHO ObITh B
AvanasoHe 15...30 B. B kauecTBe namepurens HanpskeHUs MOXHO MCNofb3oBaTh Npubop Ans
kanubposku BonbTMeTpoB P3003 nnu nHon npmbop TOro e Krnacca ¢ paspeLuaroLen cnocobHOCTbI0

0,001 B.

24B| V+ o +Upyr
0 B V' 2 _U"“T
AO1 ([ U+

I:] R>2kOm
AO1| U-
AOT | I+
AO1 | I- /Y\

P3003

PucyHok 8.9 — Cxema noakntoyeHUs Harpy3ku kK B3 tuna Y

2. 3anyctutb OwenLogic 1 BbibpaTb B MeHI0 NyHKT «Mpubop» — «KOcTMpoBKa BXOA0B/BLIXOOOBY
Ans 3anycka mactepa rcTnpoBku. B cnncke npubopos BeidpaTts [PM. B nosiBuBlueMcst fanee meHo
BblGpaTh «AHaNoroBble BbIXOAbIY.
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Brifop anemeHTa *

BbISEDMTE INEMEHT, KDTDDbII:‘i XOTUTE OTHHCTUPOBETH.

AHaNoroebie BXOAbl
LL|eNKHATE Ha 3TOM 3NEMEHTE, ECNM XOTHTE
OTBHCTHPOBATE AHANOMOELIE EXOAL!.

|

& AHaNOroBbie BbiXOfbl
LLIeNKHWATE Ha 3TOM 3NEMEHTE, ECNM XOTHTE
= OTHHCTHPOBATE AHANOMOBLIE BLIKOMAL.

PucyHok 8.10 — BbiGop anemeHTa

3. B Bbinagatowem cnncke « Tun gatdmka» 3agatb « AHanoroBbll, HanpsikeHne». B «Bbibop kaHana»
3agaTb KaHan gnsi KCTUPOBKMU.

4. [anee cnepoBatb pekoMmeHgaunam Mmactepa HCTUPOBKK ONA npoBeneHnd npouenypbl CTUPOBKAU
BbIXOOHbIX 3MIEMEHTOB TUNa «Y».
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9 MapkupoBka

9 MapkupoBkKa

Ha kopnyc npubopa HaHeCceHb!:

* HaumeHoBaHue npunbopa;

* cTeneHb 3awuTbl kopnyca no NOCT 14254;

* HarnpshKeHue 1 YyacToTa NUTaHus;

* notpebnsiemas MOLHOCTb;

* KMacc 3awuTbl OT NopaxkeHus anekTpuyecknum Tokom no NOCT 12.2.007.0;
* 3Hak cooTBeTcTBUA TpeboBaHuam TP TC (EAC);

e CTpaHa-nsroToBuUTENb;

* 3aBofckon HoMep npubopa v rog Bbinycka.

Ha notpebutenbckyto Tapy HaHECEHbI:

* HauMMeHoBaHue npmnbopa;

* 3Hak cooTBeTCcTBUSA TpeboBaHusam TP TC (EAC);
* CTpaHa-u3roToBuTEnNb;

* 3aBOACKOM HOMep Npubopa 1 roa Bbinycka.
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10 YnakoBka

10 YnakoBKa

YnakoBka npubopa npousBoantca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutensckyto Tapy,
BbINMOSTHEHHYIO 13 kKOpobo4vHoro kaptoHa no NOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssoautca no FOCT 9181-74.
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11 TpaHcnopTnpoBaHme U XpaHeHne

11 TpaHcnopTupoBaHuWe U XpaHeHue

I'IpM6op TPaHCNOPTUPYETCA B 3aKpbITOM TpaHCnopTe nioboro suga. B TPaHCNOPTHbLIX CpeacTBax Tapa OO0JNKHa
KpenntbCa cornacHo npasumnam, ﬂeVICTByIOU.lMM Ha COOTBETCTBYHOLLMX BUOAX TPaAHCMOPTA.

YcnoBust TpaHCNOpPTMPOBaHUA AOMKHbI cooTBETCTBOBaTh ycrnosusam 5 no NOCT 15150-69 npu Temnepatype
OKpY>KaloLLlero Bo3ayxa oT MuMHyc 25 go +55 °C ¢ cobntogeHmemM Mep 3aluThbl OT yaapoB M BUbpauuii.

I'IepeBosky cnepnyet OCyLWeCTBIATL B TpaHCFIOpTHOI7I Tape NOLWTYy4YHO unmn B KOHTeVIHean.

YCnoBusi XxpaHeHns B Tape Ha cKkage U3rotoBuTensi n notpebutens 4omKHbI COOTBETCTBOBATL YCNoBMaM 1 no
OCT 15150-69. B Bo3ayxe He OOMKHbI NPUCYTCTBOBATbL arpeCCuUBHbIE MPUMECH.

Mpnbop cnegyeT xpaHWUTb Ha cTennaxax.
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12 KomnnekTHoCTb

12 KoMnnekTHOCTb

HavmeHoBaHue KonuyectBo
Mogynb NMPM 1w
Macnopt n MapaHTWIAHbINA TanoH 1 3K3.
KpaTtkoe pykoBoaCTBO 1 9Ka3.
Kabenb ons nogknoveHns moayns 1wT
PesuncTopbl 49,9 Om 4 wr.
KoMnnekT KnemMMHbIX COeAUHEHUN 1k-T

@ ‘I'IPEHVI'IPE)KD,EHVIE

MarotoButenb ocTaBnsieT 3a cobon npaBo BHECEHUA OOMNOSTHEHUIN B KOMMNEKTHOCTb npm60pa.
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13 MNapaHTuHbIE 0b6si3aTenbCTBA

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

MN3roToBuTenb rapaHTUpyeT cooTBeTCTBME MpuGopa TpeGoBaHusM TY npu  cobGriogeHun  ycrioBuii
3KCMnyaTauum, TPaHCNOPTMPOBaHWS, XpaHEeHUS 1 MOHTaxa.

[apaHTUIHBLIA CPOK aKCNyaTaunm — 24 mecsiLa co OHA Npoaaxu.

B cnyy4ae Bbixoga npuGopa M3 CTPosi B TeYeHWE rapaHTUMHOTO cpoka npu COGMIOAEHUM  YCNOBWIA
aKcnnyaTauuv, TPaHCMOPTUPOBaHWS, XpaHEeHUs W MOHTaxa nNpeanpusiTue-u3roToBuTenb 06s3yeTcs
OCYLLIECTBUTL €ro GecnnaTtHbI PEMOHT MM 3aMeHY.

Mopsinok nepedayn npubopa B peMOHT COAEPXXUTCS B MACMopTe U B rapaHTUHOM TasioHe.
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