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1 BBEAEHUE

PykoBoacTBo No akcnnyaTaumu (ganee — PQ) coaepXunt cBeAeHNs O KOH-
CTPYKUUW, NpUHUMNE AEeNCTBUSA, XapakTepucTukax npeobpasosaTenen aas-
nexns atanoHHbix M03-040, NAO3-040M (nanee — MA3-040, NOs-040U1
unun npeobpasoBaTtenu) 1 ykasaHus, Heobxogumble AN npasunbHon n 6es-
OMNacHOM Nx aKcnnyaTauuun.

2 ONUCAHUE U PABOTA
2.1 HasHauyeHue usgenun

2.1.1 NA3-040, MNO3-040M npegHasHayeHbl AN U3MEPEHUA U Henpe-
pbIBHOrO Npeobpa3oBaHns 3HAa4YeHUn abCconTHOro, M3bbITOYHOro AaBre-
HUSI XXMOKOCTEN U ra30B, a Takke U3ObITOYHOrO AaBMNEHUSA-Pa3psPKEHNs ra-
30B B LUMGPOBOWN BbIXOAHOW CUrHan.

2.1.2 NM43-040, NA3-040M1 moryT ObITb MCMONb30BaHbI:

- B cOCTaBe kanubpaTopoB AaBrneHus npv kanubposke, NOBEPKE U3Mme-
puTenbHbIX NpeobpasoBaTeneln JaBNEHNS U MAHOMETPOB B YCIOBUSIX
akcnnyaTaumu;

- B COCTaBe aBTOMATU3MPOBAHHbLIX MOBEPOYHbLIX MMM U3MEPUTENBHbIX
nabopaTopHbIX YCTaHOBOK;

- B KA4YeCTBE BbICOKOTOYHOrO CpeacTBa M3MepeHUIn AaBneHus Ans pa-
0OTbl B cMUCTEMax aBTOMAaTMYECKOTO KOHTPOMS, PErynupoBaHusa wu
ynpaBreHnsi TEXHOMNOMMYECKUMI MpoLieccamMmn B pasfnnyHbiX obnacTtsax
NPOMBbILLNIEHHOCTMW.

2.1.3 Npeobpa3oBaTenu M3roTaBNMBalOTCA B BUAE €OWHOW KOHCTPYK-
umu. MNMpeobpasosatenu umetoT ase moandmkauuu: MA3-040 v MNO3-040U,
OTNIMYAIOLLMECS KOHCTPYKTUBHBIM UCMOMHEHNEM U PYHKLUNOHANBbHLIMU BO3-
MoxHocTamu. B coctas M03-040, MNMO3-040/ BxoaaT: nepBuYHbLIN Npeod-
pasoBaTesib, 9NIeKTPOHHOE YCTPOMUCTBO U XUOKOKPUCTaNNYECKUN NHOMKa-
Top (ansa MAa3-040M).

2.1.4 Ans nHavkaumm namepeHHbIx npeobpasoBaTensiMy 3Ha4eHn aaB-
NeHnsa Npu aKcnnyaTauuyM MOXHO MCNonb3oBaTb Kanubpatop, undposon
MaHoMeTp, MMbo komnbloTep, kK USB nopTy KOTOPOro noakntoyaeTcs npeoo-
pasoBaTtenb. [nsa MA3-040/ 3HadyeHne gaBneHus Takke oTobpaxaeTcs Ha
Xnakokpuctannuyeckom ungukatope (PKKW).

2.1.5 Ansa pabotbl ¢ K npumeHsieTca nporpammHoe obecneveHune
«APM MNO3» (nanee — MO «APM MO3»).

2.1.6 MNpeobpasoBaTenu UMeIT pasnuMyHblie MoAenu, NepedncrieHHble B
Tabnuue 2.3, oTnuyarowmnecs Bugom namepsiemoro gasnenus (AN — nsbbl-
To4Hoe, JA — abcontoTHoe, VB — n3bbITo4HOE AaBreHne-paspexeHme) n
METPOJSIOTMYECKMMUN XapaKTEPUCTUKAMN.

2.1.7 NA3-040, NO3-040M nmetoT MCMONHEHUS, NpMBEAEHHbIE B Tab-
ue 2.1.



Tabnuua 2.1 — VicnonHeHus npeobpasoBartenemn

Bwa ncnonHexns Koa npu 3akase
O6LenpombILLIEHHOE™ —
B3pbiBOGE30nacHoe ¢ BMOOM B3pbIBO3ALLUTBI «UCKPO- Ex
Ge3onacHas anekTpuyeckas Lenb «i»
MpunmedyaHune—*basoBoe ncnonHeHue.

2.1.8 BapbiBobesonacHble M3-040Ex, MO3-040MEx npegHasHayeHbl
ONsl NPUMEHEHNST BO B3PbIBOONACHbBIX 30HaxX, COOTBETCTBYIOT TpeboBaHMAM
TP TC 012/2011, TOCT 31610.0-2019 (IEC 60079-0:2017), IOCT
31610.11-2014 (IEC 60079-11:2011), nMeloT BUA B3PbIBO3aALUUTLI KUCKPO-
Ge3onacHasi anekTpuyeckas Lenb «i» U MapKUPOBKY B3pbIBO3aALUUTI:

- 0Exia lIC T6...T4 Ga X ana NAO3-040EXx;

-1Exia lIB T6...T4 Gb X gna NA3-040M1EXx.

2.1.9MN03-040, MNAO3-040M knaccuduumpyloTcs B COOTBETCTBUMM C
FOCT P 52931-2008 cneaytoLimm obpasom:

- MO HanMun MHPOPMAaLIMOHHON CBA3U NpefHa3Ha4vYeHbl Ans MHopma-
LWOHHOW CBA3U C APYrMMU U3OennsaMu;

- N0 BUAY 3HEPrnv HOCUTENS CUrHaNoOB B KaHamne CBA3WN ABMNSAIOTCH arek-
TpUYecKnMu;

- B 3aBWCUMOCTM OT 3KCMNIyaTaUMOHHOW 3aKOHYEHHOCTU ABMSIOTCA U3ae-
nMaAMKU TPEeTbEro NopsaKa;

- MO0 YCTOMYMBOCTU K KIMMaTUY4eCKMM BO3OENCTBMAM COOTBETCTBYIOT
rpynne mcnonHeHusa C3, HO Npu TemnepaType OKpyXatwLero Bo3ayxa
oT muHyc 20 °C go nntoc 60 °C;

- N0 YCTOMYMBOCTWN K BO3OENUCTBUIO aTMOC(EepHOro AaBreHuUs COOTBeT-
CTBYIOT rpynne ucnonHeHus P1;

- MO0 YCTOMYMBOCTM K MEXaHUYECKUM BO3OENCTBMAM COOTBETCTBYIOT
rpynne ucrnonHeHnsa N3.

2.1.10 NA3-040, NA3-040U1 B cootBeTcTBUM ¢ TOCT 22520-85 oTHO-
caTCsA:
- B 3aBMCUMOCTM OT KOHCTPYKTUBHOIO UCMOSTHEHUSA — K U3AENUAM eAUHON
KOHCTPYKLMMK;
- MO YMcny npeobpasyembiX BXOAHbIX CUrHANOB — K OAHOKaHanbHbIM;
- MO BO3MOXHOCTW NepecTporiku AuanasoHa U3mMepeHnin — K MHoronpe-
AenbHbIM (MepeHacTpanBaembiMm).

2.1.11 MNo 3awmLeHHOCTN OT BO3ENCTBMSA OKpYXatoLLlen cpeabl B COOT-
BetcTBUM ¢ TOCT 14254-2015 mmelT cTeneHb 3aluTbl OT nonagaHus
BHELUHNX TBEPAbIX NPeaMETOB U BOAbI:

- IP65/P67 ana MNO3-040U1, NO3-040M1EX;

- IP65 ona NQ3-040, NO3-040Ex.



2.1.12Tlo ycTOMYMBOCTU K 3NEKTPOMarHuTHbIM nomexam [103-040,
MA3-040U cootsetcTBytoT TP TC 020/2011, TOCT P M3K 61326-1-2014 n

Tabnuue 2.2.

Tabnuua 2.2 — YCTOMYNBOCTb K 3NEKTPOMArHMTHLIM NoMexam

CTeneHb XecTKoCTh

KpuTepuin kavectsa

NpPOCTPaHCTBO

ANeKTPOMarHUTHOM XapakTepucTuka BMaoB nomex 3Have- | (DYHKUVIOHNPOBaHUS
0GCTaHOBKM MO Hue no FOCT P M3K
61326-1-2014
3 AnekTpocTaTuyeckue paspsabl:
FOCT 30804.4.2-2013 | KOHTaKTHBI paspsn 6B A
- BO3AYLWHbIN pa3pag +8 kB A
Pagno4actoTHble 9neKTpoOMarHnTHble
3 nons B nofoce 4acToT:
[OCT 30804.4.3-2013 |- o1 80 go 1000 MI'y, 10 B/m A
4
"OCT 30804.4.3-2013|- o1 800 g0 960 MI'y; ot 1,4 0o 2,0 My | 30 B/m A
2 KoHOyKT1BHbIE pagno4acToTHbIe
nomexu B Nnosioce 4actoT 3B A
OCT P 51317.4.6-99 o1 0.15 0 80,00 M,
MarHuTHoe none NpoMbILLIIEHHOW
4 4acToThbl:
[OCT P 50648-94 |- pnuTtensHoe 30 A/m A
- KpaTKOBPEMEHHOE 300 A/m A
rocT 3?)336-95 MmMnynbcHoe marHnTHoe none 300 A/m A
4 KonebaTenbHoe 3aTyxatoLiee MarHuT-
OCT P 50652-94 |Hoe none 30 A/m A
OmMuccusi nHQYCTpUanbHbIX NOMeX Ha
pacctosiHim 10 M B nonoce 4yacTtoT
FOCT 30805.22-2013 |- ot 30 go 230 MI'y B okpyxatoLLiee <40 3B
knacc A* NPOCTPaHCTBO - -
-0t 230 go 1000 MI'y B okpyxatoLLee <47 0B

MpumevaHuns

1 * Knacc A — kateropus o6opyaoaHusi no FOCT 30805.22-2013.
2 NA3-040, NO3-040M HopManbHO PYHKLIMOHUPYIOT U HE CO3Aat0T MOMEX B YCIOBUSIX COB-
MeCTHOW paboTbl C annapaTypoi CUCTEM W ANEMEHTOB, AN KOTOPbIX OHW NpeAHa3HayeHsbl, a
TaKkKe C annapaTypov Apyroro Ha3Ha4yeHus, KoTopas MOXeT ObITb MCMONb30BaHa COBMECTHO C
AaHHbiMu MA3-040, NA3-040M B TMNOBOW NOMEXOBOW CUTYaLUK.

2.2 TexHU4YecKMe XxapakTepuCcTUKMN

2.2.1 Kogbl mogenen, Bug namepsemMoro gaBneHusi, guanasoHbl uamepe-
HWUIA, NpeAenbl JOMYyCKaeMoW OCHOBHOW NPUBELEHHOW K BEPXHEMY Mpeaeny
N3MepPEHU NOrpeLLHOCTM COOTBETCTBYIOT yKa3aHHbIM B Tabnuue 2.3.




Tabnuvua 2.3 — OCHOBHbIE METPOJIOTMYECKMNE XapaKTEPUCTUKM

ﬂpeuenbl [onyckae-

[nanasoHbl n3mepeHuin

Bua name- | Koa | moii ocHoBHOW npuBe- '\?jéﬁ::\::?;':?
pSIEMOro | Mo- | [AEHHOM K BepXHemy 4 3 5 1 Hoe) qaBneHve
[aBneHus |genu| npegeny namepeHunin f‘j
norpeLHocTu y, % PgY e
+0,050 ot 0 go
010 0,100 - - - | 10«a 120 Ma
+0,015 —
+0,025 orO0pgo | otOpo | ot0Omo
030 +0,050 10002 04l | 63xTa | 120ka | 0
+0,100
+0,015 —
+0,025 orO0Opgo | otOpo | or0O o
040 £0,050 CTOR063 100 kTa | 160 Ta | 250 ka 400«fa
+0,100
+0,015 —
+0,025 orOpmo | otrOpo | ot0pmo
Aéconor- | 220 £0,050 OT040 | 250 Ta | 400kTTa | 600K [ 900*T
Hoe +0,100
+0,015 —
+0,025 or0go1| orOpo | or0Omo
060 0,050 oT0/0 | “Mra | 1,6Mra | 2,5MMa 3,5Mna
0100 0,63 MIMa
+0,015 —
+0,025 or0Opmo |ot0po4|oTr0p06
070 0,050 OT0M0 | o5 MMa| MMa | Mna 9Mna
20100 1,6 MlMa
+0,015 —
+0,025 or0pgo | otOpo | otr0 o
080 0,050 °T,\5|’|f|‘§ 41 63Mna| 10 MMa | 16 MMa 24 Mfa
+0,100
+0,050 or0po1| orOpmo | otr0mo0
100 0,100 - Wla | 1,6«Ta | 25Ta 4xlla
+0,025
110 0,050 - - OTI(()H'C;O 4 gTSOKIE‘Ig 10 kMa
+0,100 ’
+0,015 =
+0,025 or0po | otOpo | ot0O OO
120 +0,050 T804 634Ta | 104Ta | 164 24 la
+0,100
M36biToY 20,015 =
i 40,025 otrOpo | orOpmo | or0po0
Hoe 120E 0,050 oT ?(IBI;) 10 162 | 254Ma | 40«Ma 60 kMa
+0,100
+0,015 -
+0,025 orO0pgo | otOpo | otOmo
130 10,050 ot ?ﬁ: 2 40uMa | 63«Ta | 100kTa|  190KTa
+0,100
+0,015 —
+0,025 or0pgo | otOpo | or0 o
140 0,050 or ?df‘l: 63| 100«Ma | 160«Ma | 250k | 400KTa
+0,100
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I'Ipe/:lenbl aonyckae-

[nanasoHbl n3mMepeHui

MakcumansHoe

Bua name- | Koa | Mo ocHoBHOW npuBse- (McnbITaTent-
psieMoro | Mo- | OEHHOW K BEpXHEMY 4 3 2 1 Hoe) faBReHMe
JaBrneHus |oenu| npeaeny nsMepeHuin P
MorpeLuHocTM v, % PgY e
0,015 - o100
+0,025 orO0po | orOmo
2)
150 0,050 ot 0 oo 250 «Ma | 400 kMa 630 kMa 900 kMa
0100 160 klMa (600 kMMa)
+0,015 —
+0,025 or0po1| orOgo | otOpmo
2)
160 +0,050 0‘23(’,\5‘3&] Ma |16MMa|25Ma| >°MMa
+0,100 '
+0,015 —
+0,025 or0po |ot0Opo4|ot0m06
3)
170 £0,050 oT080 | 55 MMa| MMa | MMa 9Mna
0100 1,6 MMa
+0,015 —
+0,025 orOpo | orOgo | otOmo
3)
180 0,050 °T|3|f|‘: 4163 Ma | 10 MMa | 16 MMa 24 Mna
+0,100
+0,015 —
+0,025 orOpo | orOgo | otOmo
2)
190 +0,050 ot ,?AIE‘I‘; 18 25MMa | 40 Mra | 60 MMa 75Mfa
+0,100
+0,015 —
+0,025 or0Opo | otOmo | otO0Opmo
1908 +0,050 0700025 40 Mrta | 63MMa | 100 Ml 120 MMa
+0,100
+0,050 o1 -2,5 no|ot -4 no 4|ot -6,3 no| ot -10 oo
310 0,100 25«Ta | Wla | 63Kla | 10«1a | O 19 A0 15KTa
+0,015 —
+0,025 oT-16 pno | ot -25 go | ot -40 o
320 +0,050 011080\ 45 ria | 254Ta | 40ka | O B0ACEOKTA
0100 10 lMa
+0,015 —
il P £0,025 or 40 mo | OT 8380 | OT-100 70| OT 100 0| o o
Ho® aae- £0,050 ok | 63KTa | 100KTa | 160K A
+0,100
paipmee’“e' +0,015 —
+0,025 or-100 go| or-100 go |ot -100 go
2) - R
350 0,050 071000 “>501a | 4004Ta | 630 kTa | 100ACS00KTa
0,100 160 kMa
+0,015 —
+0,025 ot -0,1 go| or-0,1 0o | oT-0,1 fO
2) | -
360 0,050 or-0.1 80/ "4 vima | 16MMa | 25Mra | O7 01 A035Mra
0100 0,63 MMa

MpumevaHuns
D Pg — BepxHUI Npeden U3MepeHuil, Ha KOTOpbIN HacTpoeH npeobpasosaTers.
2 ins MA3-040, NO3-040M kvcrnopogHoro ucnonHenus mogeneit 150, 160, 190, 350, 360 npe-
Aenbl fonyckaeMo OCHOBHOWN NpuBeAEHHON K BEPXHEMY Npeaeny UamepeHuii MorpeLLHocTy y

0,1 %.

3 Ons NA3-040, NO3-040M kucnopoaHoro ucrnonHeHus moaeneit 170, 180 npeaens! gonyckae-
MOV OCHOBHOW NPMBEAEHHON K BEpXHEMY npefeny nsmepexui norpewHoctvt y 0,05 n £0,1 %.
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2.2.2 Bapmauuns BbixogHoro curHana M43-040, NO3-040M He npeBbI-
waet 0,5 npegena gonyckaemon OCHOBHOW NpUBEAEHHON NOrPELLHOCTH.

2.2.3 Bpems ycTaHOBMeHus paboyero pexxuma He bornee 5 MuH.

2.2.4 Bpemsi yCTaHOBMEHMS BbIXOQHOIO CUrHama npu ckauykooOpasHOM
n3amMeHeHnn gaeneHus, coctaenstowem 90 % ananasoHa N3MepeHui, onpe-
aensietca no popmyne

tyer = Teenc + Tuam + 3,5-Tpemnd, (2.1)
rae tyer - BpEMS YCTAHOBIEHNS BbIXOQHOMO CMrHana, c;
Teenc - BPEMSI MEPEXOQHOrO NpoLecca CeHcopa, He MpeBbllatoLLee
- 0,05 ¢ ana mopenen x30, x40, x50, x60, x70, x80, x90;
- 0,15 ¢ ana mopenen x10, x20;

Twam - BpemMsi uukna namepenun (0,05 c);

Trevne - BPEMSA AeMncmpoBaHus, . Bpems, 3a koTopoe npu nogaye cTyneH-
4aToro BXOAHOrO BO3AENCTBMSA MOKa3aHue npeobpasoBaTtens nsme-
HUTCA Ha 63 % OT gnanasoHa U3MEeHEeHWs BbIXOQHOro curHana.

Bpems ycTaHOBRNEHMS BbIXOQHOMO CMrHana — 3T0 BpeMms, npowejLee ¢
MOMEHTa cKa4ykoobpasHOro n3amMeHeHust JaBneHnst 40 MOMEHTa, Koraa Bbl-
XOHOW CUrHan okoH4YaTelNbHO BOMAET B 30HY YCTAHOBMBLUETOCS COCTOSIHUSA,
COCTaBMAOLWYI £5 % M3MEHEeHUs BbIXOQHOMO cUrHana.

2.2.5 MNpepgenbl gonyckaemon JOMONHUTENBHOW MNOrPELLHOCTH, BblI3BaHHON
OTKITOHEHMEM TeMmepaTypbl OKpyXallero Bo3gyxa OT HopMalibHOW,
% Pswvax /10 °C1, He npeBbiwatoT ansa MA3-040, NMA3-040M ¢ npegenamu go-
MycKkaemol OCHOBHOW NpUBEOEHHOM K BepXHEMY Npeaeny N3MepeHuin norpeLu-
HocTun, %:

- £0,015; £0,025 +0,015;

- #0,05; £0,1 +0,5y;

2.2.6 MNMpepen ponyckaemon ONONTHUTENBHOM NOrPELLHOCTM Npeobpaso-
BaTenen abconTHOro AaBneHNs!, BblI3BaHHOM U3MEHEHNEM aTMOCHEPHOIO
AasneHns Ha £10 klMa (75 MM pT. CT.) OT yCTaHOBMBLUETOCH 3HA4YEHUS B Npe-
aenax ot 84,0 no 106,7 kMa (ot 630 go 800 mm pT. CT.), He npeBbiwaeT 0,2
npegena Jonyckaemon OCHOBHOM NPUBEAEHHOW NMOrpeLlHoCTH.

2.2.7 NMa3-040, NMNa3-040/ ycTonumebl kK BO3OENCTBUIO CUHYCOUAANBHOM
BMOpaLMy BICOKOM YacToThl (C YacToToM nepexoaa oT 57 go 62 'u) co cne-
OyloLnMmn napameTpamu:

-yactota—0oT 50080 Ny;

- amnnuTyaa CMeLLeHns Ans YacToThbl HUKe YacToThbl nepexoda — 0,075 mm;

- aMNnMTyaa YCKOPEHUs Ansl YacToThl BhilLe YacToThl nepexoaa — 9,8 m/c2.

2.2.7.1 MNMpepen gonyckaemou JONOMHUTENBHOM NOrpeLLHOCTH Npeobpa-
30BaTenen BO BpeMs BO3aencTemsa Bubpaunm He npesbiwaeT 0,2 npegena
JonycKkaemon OCHOBHOW NpUBEAEHHON NOrpeLIHOCTH.

1 Pavax — MakcMmarbHbIi BEPXHWUIA Npeaen n3MepeHui.
8



2.2.8 MNMurtanue MNMA3-040, MA3-040M ocywiecTBnsieTcs oT:

- Kanubpatopa unn moaynsa uHrepdgencHoro MUMP-05U-2/M3 npu pa-
oote c MK HanpspkeHumem (5,0 £ 0,5) B;

- oT 6aTapen u3 Tpex ankannmHoBbIX 31eMeHTOB NuTaHna «LR6 AA 1,5V»
HanpsbkeHmem B guanasoHe ot 3,5 go 4,8 B (Toneko MO3-0401);

- OT ceTeBOro agantepa NUTaHUs NOCTOSIHHOro Toka (brnoka nuTaHus)
HanpspkeHmem (5,0 + 0,5) B (Tonbko M03-040M).

2.2.8.1 Bpemsa pabotbl 103-040M npu nutaHumn ot 6atapen — ot 80 Ao
250 4 B 3aBNCUMOCTM OT MHTEHCUBHOCTM 3KCMNyaTauum n coctosaHusa b6ara-
peu.

2.2.9 NMpepen pgonyckaemon OOMOSHUTESNbHON MOrpeLHOCTH, Bbl3BaH-
HON M3MEHEHUEM HanpsXKeHUs NUTaHUS OT HOMWHANbHOrMo 40 MUHUMAarb-
HOro U MakCMmarbHOro, ykasaHHoro B n. 2.2.8, He npesblwaeT 0,2 npegena
[onyckaemor OCHOBHOW NpUBEAEHHON NOrPELIHOCTMU.

2.2.10 MowHocTb, noTpebnsemasa npeobpa3oBaTensmu, He NpeBbILaeT
0,2 Br.

2.2.11 OnekTpnyeckas NPOYHOCTb M30NALMK

2.2.11.1 Usonsdums aneKkTpu4eckux Lenewn nutaHns n nHTepgenca oTHo-
CUTENbHO Kopnyca BblAepXunBaeT B Te4yeHne 1 MUH encTBMe ucnbltatenb-
HOroO HanpsPKEHUs1 MPaKTUYEeCKU CUHyconaanbHOW hopmbl YacToTon OT 45
[o 65 Mu;
- 500 B npu TemnepaType okpyxatouwlero sosayxa (20+5) °C n oTHocu-
TenbHou BnaxHoctn ot 30 oo 80 %;
- 300 B npu oTHoCUTENbHON BnaxHocTu (95+3) % n TemnepaType OKpy-
Xarowero Bosayxa (35+3) °C.

2.2.12 DnekTpnyeckoe conpoTUBMEHNE U30NALMM

2.2.12.1 3nekTpu4eckoe CONpoTUBIIEHNE U30MNALMM IMEKTPUYECKUX Lie-
nen NUTaHUA 1 nHTepdenca OTHOCUTENBHO KOopnyca Mpu UcChbiITaTensHoOM
HanpsbkeHun 100 B, He meHee:
- 20 MOwm npu Temnepatype okpyxatowero Bo3gyxa (20+5) °C n oTHo-
cutensHon BriaxxHoctn ot 30 oo 80 %;
- 5 MOwm npu TemnepaTtype okpyxatoLiero sosgyxa (60+3) °C n oTHocu-
TenbHou BnaxHocTtn oT 30 o 80 %;
- 1 MOwm npwv oTHOCcKTENbHOW BNaxHocTu (95+3) % v TemnepaTtype oKpy-
Xatowero Bosayxa (35+3) °C.

2.2.13 MNpeobpaszoBaTtenu NpPoYHbI U repMETUYHbI NPY BO34ENCTBUM B Te-
yeHue 15 MUH Neperpysku NcnbiTaTeNbHbIM AaBNEHNEM, YKa3aHHbIM B Tab-
nue 2.3.

2.2.14 TabapuTHble pa3mepsbl (nameTp; AnvHa), MM, He bonee:

- 45; 136 anga M4as-040;

- 115; 215 anga NMAas-0401.



2.2.15 Macca npeobpasoBaternen ot 0,25 go 1,80 kr B 3aBUCUMOCTH OT
KOHCTPYKTMBHOIO UCMOSTHEHMS.

2.2.16 Martepuan getanen N432-040, MNMa3-040M, conpukacarowmxcs c
n3mepsiemMon cpenomn, NnpMeeaeH B Tabnuue 2.4.

Tabnuua 2.4 — MaTtepuan getanen, conpukacaroLmxcs ¢ paboyen cpegom

MaTtepwnan

Mogenb VicnonHeHue YNNOTHUTENb-
MeMOpaHbl wryuepa
HOro KonbLa

010, 030, 040, 050,
060, 070, 080, 100, | obenpo-
110, 120, 120E, 130, | MbilLNEHHOE, 316L 316L

140, 150, 160, 170, | B3pbiBo3a- |(03X17H14M3)|(03X17H14M3) HeT

180, 190, 190E, 310,| wwmweHHoe

320, 340, 350, 360

150, 160, 170, 180, | kucnopoa- TUTAHOBbLIN 316L et
190, 350, 360 Hoe cnnas (03X17H14M3)

2.2.17 NMA3-040, NMAa3-040M yctonumebl K BO3OAEWCTBUIO TEMMNEpaTyphl
oKkpyXatowero sosgyxa o1 MuHyc 20 go nntoc 60 °C un coxpaHstoT paboTo-
CcnocobHOCTL Npu TemnepaType uamepsiemon cpefpl B paboyen nonoctu ot
mMuHyc 20 go nntoc 60 °C.

2.2.18 M43-040, NO3-040U ycTonumebl K BO3AENCTBUIO OTHOCUTENBHOM
BMaXXHOCTW OKpyXatoLero Bosayxa oo 95 % npwm temneparype 35 °C n 6o-
nee HM3KNX Temnepartypax 6e3 koHgeHcauumn Bnaru.

2.2.191MA3-040, NMa3-040U B TpaHCNOPTHOW Tape BblAEpPXUBAIOT TEM-
nepatypy go nnoc 50 °C.

2.2.20 1A3-040, NMa>-040U B TpaHCNOpPTHOW Tape BblAEPXUBAIOT TEM-
nepatypy oo muHyc 50 °C.

2.2.21 NA3-040, NadS-040 B TpaHCNoOpTHOM Tape NPOYHbI K BO3AEW-
CTBUIO BO3AYLLIHON cpefbl C OTHOCUTENbLHOW BraXHOCTbio 98 % npu Temne-
patype 35 °C.

2.2.22 11A3-040, NAO3-040M B TpaHCMOPTHOW Tape MPOYHbI K BO3Oen-
CTBUIO YOAPHOW TPSICKU C YUCIIOM yaapoB B MUHyTYy 80, cpeaHMM KBagpaTtu-
YECKMM 3HayeHueMm yckopeHust 98 M/c? U NpoJoMKUTENbHOCTLIO BO3Aen-
cteusa 1 u.

2.2.23 ObecneyeHne 3NEKTPOMAarHMTHONM COBMECTMMOCTM U MOMEXo3a-
LWMLLEHHOCTU

2.2.23.1T1lo yCTOM4MBOCTU K 3rieKTpomarHMTHeIM nomexam [103-040,

Ma3-040M cootBeTcTBytoT TP TC 020/2011, FTOCT P M3K 61326-1-2014 1
Tabnuue 2.2.
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2.2.23.2 1NMA3-040, MNAa3-040M HopmanbHO (YHKLMOHUPYIOT U HE CO-
3[aKT NMOMEX B YCINOBUSIX COBMECTHOW paboTbl C annapaTtypoil CUCTEM U
3NEMEHTOB, ANSA KOTOPbIX OHM MpedHasHaudeHbl, a Takke C annapaTypon
OPYroro HasHaueHusi, koTopass MOXeT ObITb MCMONb3oBaHa COBMECTHO C
OaHHbIMY NpeobpasoBaTtensiMv B TUMOBOW NOMEXOBOW CUTyaLuu.

2.3 YcTponcTBO 1 paboTa
2.3.1 Obwumi Bua npeobpasoartenen

O6wwmn Bug MNMAO3-040 npencrtaeneH Ha pucyHke 2.1, NMNA3-040M — Ha pu-
CyHKe 2.3.
Bug MNO3-040 co CTOpOHLI MHTEPMENCHOro pasbema npeacTaBlieH Ha
puUcyHke 2.2.
—— MHTepdencHbIn pasbem

\ __ Kopnyc MA3-040

!
i
1
|

PucyHok 2.1 — O6wwui Bug MNMAO3-040

. —— Kopnyc MNMa3-040

WHTepdencHbIn pasbem
CBeToaMoaHbIV UHAMKaTOP

PucyHok 2.2 — Bug MNM43-040 co cTopoHbl MHTEPENCHOIO pasbema
11



PucyHok 2.3 — O6wwmin Bug NO2-040M1

O603HayeHns K pUCYHKy 2.3:

1- GaHgax 3alWuTHbIR (onuus);

2 - kopnyc MA3-040U;

3 - KHOMKW ynpasreHus;

4 - XNOKOKpUCTannIMyeckni NHanKaTop;

5 - KpblwKa 6aTapenHoro oTceka;

6 - WHTepenCHbIN pa3beM C 3arnyLKon U CTPaxXOBOYHbIM TPOCUKOM;
7 - Ban-BTyno4Hasd NOBOPOTHAas CUCTEMA;

8 - ©Onok ceHcopa.

12



2.3.2 MNpwvHumMn genctens npeobpasoBartenen

2.3.2.1 MpuHumn gencteua npeobpasoBaTernie OCHOBaH Ha MCMONb30-
BaHUM 3aBMCMMOCTU MEXAY U3MepseMbIM JaBNEHNEM 1 ynpyron gedopma-
Lumen Nbe3ope3nCTUBHOIO YyBCTBUTENMbHOIO afieMeHTa.

2.3.2.2 amepsiemoe pJaBneHue 4Yepes3 3allMTHYK pasgennuTenbHYH
MeMbpaHy, NpefoXpaHAoLLYI0 YYBCTBUTENMbHbIA 3NEMEHT OT BO3AENCTBUS
paboyer cpeabl, NOCTyNnaeT Ha U3MEPUTENbHYI0 MeMBpaHy YyBCTBUTENb-
HOro anemeHTa W Bbi3biBaeT ee aedopmaunto. B kayectBe 4yBCTBUTENb-
HOro 3NemMeHTa MUCnonb3yeTcs NnacTMHa MOHOKPUCTaNIMYECKOro KpeMHus
Cc MembpaHoW, B KoTopoi meTogom anddysnm coopMmpoBaHbl Nbe30pe3n-
CTOpbl, COEAVHEHHbIE NO MOCTOBOM cxeme. [ledopmaums membpaHbl Npu-
BOAMWT K U3MEHEHWIO COMPOTUBIEHUS] NMbE30PE3NCTOPOB U pa3banaHcy mo-
cTa. BbIXoOHOM 3anekTpuyeckui curHan HanpsbkeHus pasbanaHca mocTa
nepBnYHOro nNpeobpasoBaTens, NPonopLMOoHasnbHbIA M3MepsieMomy aaBne-
HWIO, NMOCTYNaeT Ha 3MEeKTPOHHOEe YCTPOWCTBO NpeobpasoBartens Ansi ycu-
neHus n npeobpasoBaHns B LMPOBON KO 3HAYEHUS N3MEPAEMOro AaBne-
HUS.

2.3.3 KoHcTpykumsa npeobpasoBatenem

2.3.3.1 B coctas NM43-040, NO3-0401 BxogaT:

- Bnok ceHcopa, OCcyLLECTBNALLNIA NepBUYHOE NpeobpasoBaHne aaene-
HUSI B 3NEKTPUYECKUIA CUTHaT;

- 3NIEKTPOHHOE YCTPOMCTBO, PaCnoSIoXKEHHOE B KOPNyce W OCYLLEeCTBISA-
loLee npeobpasoBaHue curHana ot 6roka ceHcopa B LMpOBOK KOf;

- XKKW (ansa NO3-04001).

2.3.3.2 Kopnyc NA3-040 BbinonHeH 13 Hepxasetowen ctanm. C ogHom
CTOPOHbI KOpMyca repmMeTuyHO BBEPHYT OroKk ceHcopa, C OPYron CTOPOHbI
BCTaBneHa W 3akpenneHa BWHTaMW MeTannuyeckass BTyNkKa C UHTep-
¢enCHbIM pasbeMOM.

2.3.3.3 Kopnyc N3-040 BbINOMHEH 13 antoMMHMEBOrO crnnasa. 3a no-
nukapBoHaTHbLIM CTeKnoM nepegHer naHenu pacnonoxeHbl KK 1 kHonku
ynpaBneHus. B HWxHen yactn kopnyca CMOHTMpoBaHa Ban-BTyno4YHasi rno-
BOPOTHas CUCTEMA, COCTOALLASA U3 HENOABWKHOW BTYIKKN, BKIEEHHOW B KOp-
nyc, U NOBOPOTHOW BTYMKW, BCTaBMEHHOW CBOEWN Y3KOW 4acTbio (Banom) B
HeNoABWXHYIO BTYNKY Kopnyca. [lJaHHasa cuctema obecneuvnBaeT noBopoT
Kopnyca oTHocuTernbHO 6roka ceHcopa BLonb obLuer ocu Ha yron o 315°,
Bnok ceHcopa repMeTU4YHO BBEPHYT B NOBOPOTHYIO BTYnKy. Ha 6okoBol no-
BepxHocTu kopnyca [MO3-040M pacnonoxeH MHTEpPdENCHbIN pasbEM CO
BCTaBMEHHOMN B HEro 3arnyLuKomu.
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2.3.4 BnemeHTbI KOMMYTaUMW Npeobpa3oBaTtenen

2.3.4.11M43-040, NO3-040M nmetoT nHTEpdENCHbIA pa3bém, npegHa-

3HaYeHHbIN Ansi NOAKMIYEeHUs npeobpasoBaTenen Kk BTOPUYHOW annapa-
Type (kanubpartopy, UnMpoBOMYy MaHOMETPY, KOMMbIOTEPY) UNn ANg nog-
kntoyeHuns k MO3-040U ceteBoro agantepa (bnoka nutaHus).

2.3.4.2 Cxembl anekTpuyeckue nogkntodenunn MA3-040, NMO3-040U npu-

BeaeHbl B [NpunoxeHun b.

2.3.5 OnemeHTbl MHaMKauMn n ynpasneHus MNAa3-040

2.3.5.1 K anemeHTam nHamkauumn n ynpaesnenus MNMA3-040 otHocaTca:

- CBETOANOAHBIN MHONKATOP;
- AaT4uk Xonna, KoTopbli UCMONb3yeTca NPU NOACTPONKE «HYNSA».

2.3.5.2 MNopcTpoika «HyNs» OCyLLECTBSIeTCA B COOTBETCTBUM C M. 2.3.13.
2.3.6 dnemeHTbl MHAMKaLuM n ynpaeneHus MNa3-040/

Ha nepegHew naHenu MA3-040M (pucyHok 2.3) HaxoasTcs:
- XKW,
- KHOMKW yrpaBneHuns.

2.3.6.1 >)KKM npegHasHa4veH ans:

- HAWKaLMKW 3HAYEeHUI gaBneHusi, namepeHHoro MNO3-040U;
- 0003HaYEeHMS MYHKTOB MEHIO;

- MHOMKaLMN 3HaYEHUIN KOHPUrypaLmnoHHbIX NapameTpoB.

2.3.6.2 CtpykTypa vHdopMauun, otobpaxaemon Ha KK, npepcrtas-
neHa Ha pucyHke 2.4. Onucanwne nonen XKW npmneegeHo B Tabnuue 2.5.

1—— {0 549% J30°C

PucyHok 2.4 — KK 143-040M
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Tabnuua 2.5 — Onncaxdne nonen KK Ma3-040U1

«3Ha4yeHue %»

Mos.
pucyHka | HammeHoBaHue HasHayeHune
2.4
1 «HwKHWN OTobpaxxeHne HWXKHero npegena u3MepeHni,
npegen YCTaHOBIEHHOTO (TeKyLlero*) avanasoHa
n3MepeHu»  |nsamepeHun, 4 paspsga
«OuHamuyeckas |OTobpaxeHne n3amMepeHHOro 3Ha4yeHus B
2 LKana» npegenax yCTaHOBMEHHOro (TekyLLero®)
(40 geneHun) |guanasoHa usmepeHu npeobpasoBaTens
OTtobpaxeHne COCTOSIHUS aKTUBHOCTM
3 «Konokonb4mk» o
CUrHanMsauum neperpysku
4 «Batapesi» OTobpaxeHue ypoBHs 3apsga 6atapeun
NUTaHMA, 5 CerMeHToB
«BepxHun OTobpaxeHne BepxHero npegena nsMepeHun,
5 npegen YCTaAHOBMEHHOrO (TeKyLlero*) avanasoHa
N3MepeHnny |(M3amepeHun, 4 paspsga
OTobpaxeHne npegenos Jonyckaemomn
OCHOBHOW NPUBEAEHHON K BEpPXHEMY Nnpeaeny
6 «[orpeLHoCTb» |M3MepEHUIA NOrpeLLHoCTH, %, B YCTAHOBIEH-
HOM (TeKyLleM*) Auana3oHe U3MepeHUn,
4 paspsga.
OTobpaxeHne N3MepeHHOro 3HaYeHs
OCHOBHOE None |A8BNEHNS B pexime n3mepeHuin, 5 paspsgos.
7 OTobpaxeHue 6ykBeHHO-LU(POBOro Hanme-
«3HayeHne»
HOBaHWs1 NapameTpoB KOHMrypauum npeob-
pa3oBaTens U X 3Ha4YeHU B PEXMME MEHIO.
8 «EguHuupl OTobpaxxeHne MHEMOHUYECKOro HauMeHoBa-
M3MEPEHUsI»  |HUS eOVHUL U3MEPEHUS B PEXUME N3MePEHUI
9 «Temneparypa» OTobpaxeHue Temnepatypbl 6roka ceHcopa,
4 paspsga
Hononnutens- |OToGpaxeHue namepsaemMoro 3HadeHus aas-
10 Hoe none NeHus, BblpaXeHHoe B % OT yCTaHOBMNEHHOTO

(TekyLlero*) auanasoHa U3aMepeHun

MpunmevyaHusn
1 * Tekywmi AManas3oH N3MepeHU B pexxume aBTOMaTUYECKoro nepeknio-
YeHMs OManas3oHOB U3MEPEHUN.

2 ** Meperpyska — NPeBbILLEHNE U3MEPSEMOTO 3HAYEHNS JAaBMNEHUS yCTa-
HOBNEHHOro npeaena, KoTopbi 3agaeTcs ¢ nomowbio N0 «APM MOS9» na
pameTtpowm «[pegen curHannsauuu neperpysku» (cm. n. 2.3.12.4).

2.3.6.3 [nsa ynpaenenusa MNMA43-040U ncnonb3yoTcsa KHOMKKU yripaBeHns,
pacnonoxeHHble Ha nepefgHen naHenu. HasHavyeHue KHOMOK ynpasneHus
onucaHo B Tabnuue 2.6.
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Tabnuvua 2.6 — HasHavyeHune kHonok ynpaenexus M43-040/

O60o3HayeHune HasHayeHuve
L') - BKITOUYEeHMe/BbIKMoYeHne nutanua MA3-040U
Q- - BKMoYeHue/BbIKNoYeHne noacsetku XK
- NMOACTPOVIKA «HYNS» B PEXNME N3MEPEHWI;
’0< - ObICTPbIN BbIXO4 U3 PEXMMA MEHIO;

- 06HyneH|/|e YMCNOBbIX 3HAYEHUN penakTnpyemMbixX napameT-
POB B peXUMe MEHK

BbIOOpP AMana3oHa U3MEPEHUN B PEXUME N3MEPEHWI;
HaBurauus no MeH 1 3HaYEeHNSM NnapameTpoB B pexunme
MEHH0

0A

BbIOOP eauHUL U3MEpPEHNS B pEXXUME U3MEPEHUN;
HaBurauus no MeHI0 1 3HaYEeHUAM NapameTpoB B peXume
MEHH0

P

BXOA B PEXUM MEHIO;

nepexog B pexum Bbibopa (M3MeHeHns) napaMeTpos;

- BBOA (3anvcb) OOHOBIEHHbIX 3HAYEHU NnapameTpoB B Na-
maTtb M03-040/

o

2.3.7 YnpaeneHue nutanvem MO3-040M1

BHumanwue! lMepen nepebim BkNtoveHneM MO3-040M nocne nsenedeHus
€ro 13 ynakoBKu crieyeT yaanuTb N30NMPYIOLLMIA 3NIEMEHT 13 6aTapenHoro
oTceka. [Ing aToro He06Xx0AUMO OTBEPHYTb BUHTbI KPEMMEHNS KpbIwku 6a-
TapewrHOoro oTceka, CHATb KPbILLKY, U3BMeYb N3ONUPYIOLLUIA 3NIEeMEHT, yCcTa-
HOBUTb KPbILLKY B 0BpaTHON NOCNeaoBaTenbHOCTH (PUCYHOK 2.5). N3onupy-
IOLLMIA 3NEeMEHT NpeaoTBpaLLaeT 3amMmbikaHme Lenu nutadus MO3-040U.

2.3.7.1 BknioueHune nutaHusa MNMAO3-040M ocyliecTBnseTca ANUTENbHbLIM

(Bpemsi yoepxaHus 6ornee 2 c) HakaTUeM KHOMKM «d)», npu 3ToM pasga-
€TCA KOPOTKWMA 3BYKOBOW CWUrHam M 3aropaeTcsl Ha HENPOOOIDKUTENbHOE
Bpems (okono 4 c) nogceeTka XKKW.

2.3.7.2 Boikntoyenne nutaHusa MNO3-040M ocyuwiectensieTca AnvTernb-

)
HbIM (BpeMs yaepxaHus 6onee 2 ¢) HaxxaTUeM KHOMKN « 7 ».

Boikntouenne nutanus MOA3-040M moxeT NponcxoamTb aBTOMaTUYECKU
no tanmepy 4vepes 1, 5, 10, 20, 30, 60 nnn 120 MuH nocrne nocneaHero uc-
Nnonb30BaHWs KHOMOYHOW KnaBuaTtypsbl (n. 2.3.11.4).

2.3.7.3 lNpouenypa BKnoYeHUs U BblkMoYeHns nutaHusa MO3-040U He
3aBUCUT OT TUMa UCTOYHUKA NuTaHus. Mpu paboTte MA3-040/ ¢ BHeWHUMHI
WCTOYHMKaMUN NUTAHUA pa3psas SEMEHTOB NUTaHUs He MPOUCXOaUT.
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2.3.7.4 JonyckaeTtcs pabota NM43-040U ¢ BHELWHMMM yCTponCcTBamMu Npuy
OTCYTCTBMM OaTapeun nutaHusi, HO Npu 3TOM npeobpasoBartesnb OygeT no-
CTOSIHHO CUrHaNM3npoBaTb O NOMHOM pa3psige baTapen NpepbIBUCTBIM 3BY-
KOBbIM CWUrHanoMm (rMpu BK/IOYEHHOM 3BYKOBOM curHane, n. 2.3.11.5,
2.3.12.2) 1 MUraKoLWMMM CerMeHTaMn NukTorpammbl « Ty, (n.2.3.12.3).

2.3.8 Ynpaenenue noacsetkon XKW MNO3-040U1

L

2.3.8.1 KHonka « 2oy npegHasHavyeHa Aans BKNHOYEHUS/BLIKMIOYEHUS
noacseTkn KK,
2.3.8.2 lNpu kpaTKkOBpPEMEHHOM (BpeMS yOepXXaHusa MeHee 2 C) HaxaTum
N

KHOMKM « -8~ » nopaceeTka XKW skniovaetcs Ha 4 ¢ (KpaTKOBPEMEHHBIN pe-
Xnm). BbiknoyeHne noacBeTkM NPONCXOANT aBTOMATUYECKN MO UCTEYEHUN

N2
yKa3aHHOro BpeMeHu Nubo npu MOBTOPHOM HAXaTWM KHOMKM « <5 »,
2.3.8.3 lMpu pnutenbHoMm (Bpemsi yaepxaHust 6onee 2 c) Haxatum

N
KHOMKM « -8~ » noaceeTka XKW BknovaeTcsi B peXXum NOCTOSHHOIO (pyHKUM-
OHMpoBaHus. [pu3HakoM akTMBaUMU OAHHOTO peXmma CryXWT KpaTKoBpe-
MeHHoe (Ha nepuog MeHee 1 C) BbIKMOYEHNE MOACBETKM C MOCNEeAyoLW MM
BOCCTaHOBMEHMEM eé CBeYEeHUs Ha BECb Nepuo BpeMeHn 40 NpuHyanTenb-

L

HOrO BbIKIMIOYEHUS NOACBETKN KPAaTKOBPEMEHHbBIM HaXaTueM KHOMKK « By
2.3.9 Pexxum namepeHunin

2.3.9.1 NMA3-040/ nepexodnT B pexum U3MEPEHUA MOCMe BKIOYEHUS
nuTaHus. [JaHHbIN pexum npeaHasHayeH Ans u3MepeHuss BXogHOro gasne-
HWs1, BbIBOAA pe3ynbTaToB M3MEPEHUI HA NHAMKATOP, a Takke npeobpaso-
BaHWSA U3MEPEHHOW BENUYNHBLI B LiMdbpoBOW curHan. LindpoBon curHan ne-
penaetca no uHTepdericy RS-232.

2.3.9.2 KHonka « ¥¥» npepgHasHayeHa Ans nepexoda B PEXUM MEHIO
MaOo-0401 3 pexnma namepeHuin.

2.3.9.3 Kronka «<EP» B pexume n3MmepeHun npegHasHaveHa Ans Bbl-
bopa eamHUL n3mepeHus.
Bbi6op eaovHWL, nsmepeHns OCyLLIECTBMAETCS KPaTKOBPEMEHHBIM HaXkaTnemM

kHomkn «EP». Mpy KaXXOOM HaXaTuM yKa3aHHOW KHOMKW NPOUCXOAUT nocreno-
BaTenbHas CMeHa eauHuL, n3amepenmns ua psaga: Mia (MPa), ka (kPa), MNa (Pa),
krc/m? (kgfim?2), krc/em? (kgfflcm?), mm pT. cT. (mm Hg), 6ap (bar), psi (psi), atmM
(atm), mm Bog. cT. (mm H20), m6ap (mbar), ra (hPa), USER 1, USER 2.
MpnumevyaHunme—USER 1, USER 2 — HayanbHble HauMeHoBaHUs
OONOMHUTENbHBIX €AVMHUL U3MepeHus, Bblbupaembix Monb3oBaTenem u3
npeaocTaBnsemMoro cnucka B cooTBeTcTBun ¢ MNpunoxennem B. [ononHu-
TenbHbIE €OUHULBI M3MEPEHMS MOXHO 3agaBaTb ¢ nomowbio MO «APM
MAS». 3aBoackas ycrtaHoBka napameTpoB USER 1, USER 2 — kla (kPa).
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2.3.9.4 YaepxaHue KHOMKx «EPyB pexnme namepeHuin NPUBOAUT K He-
NPepbIBHOMY LIMKITUYECKOMY U3MEHEHMIO psiaa eAVMHUL N3MEPEHMS.

2.3.9.5 Kronka «JA» B pexnme naMepeHun npegHasHavyeHa ans npo-
CMOTpa ¥ NepektoYeHnsl AMana3oHOB N3MEPEHNA.

Mpn ogHOKpaTHOM KpaTKOBPEMEHHOM (Bpemsi yaepaHus meHee 1 c)
HaxaTumn kHonku «[JA» B None eauHUL, n3MepeHnsi OToBpaxaeTcsi HoMep
YCTaHOBMEHHOMO AnanasoHa uamepennin (tabnuua 2.3).

Mpn nepBom (nocne BkNOYEHUS NUTaHMA NnpeobpasoBaTens) ogHoOKpaT-
HOM KPaTKOBPEMEHHOM HaxaTin kHomku «[1A» B none eauHuL, uamepeHus
Bcerga otobpaxaeTtcst «No ABT (No AUT)».

OtobpaxeHne «No ABT (No AUT)» o3HayaeT aBToMatu4eckuin Bbl6op
AnanasoHa M3MEepeHMI B 3aBUCUMOCTM OT TEKYLLEro 3HayeHus namepse-
Moro aaeneHusi. C yBenmyeHneM 3Ha4eHns U3mMepsieMoro AaBreHns npouc-
XOAWT aBTOMaTU4ecKoe rnepeknoyeHe anana3oHoB n3amepeHnii ot 4 oo 1
(Tabnuua 2.3), Npu 3TOM OLHOBPEMEHHO MEHSIIOTCS 3HAYEHUS] HUXKHETO U
BEPXHEro npeaenoB u3mMepeHun, otobpaxkaemble B NNIEBOM HWDKHEM U Npa-
BoM BepxHem yrny XKW cooTBeTCcTBEHHO (pucCyHOK 2.4). C yMeHbLueHnem
3HaYeHUs1 N3MEPSIEMOrO AABMNEHNS Takke NPOMCXOAUT aBTOMaTUYecKoe ne-
pekrnioYeHne AManas3oHoB U3MepeHnin B obpaTtHOM nopsake.

PN MHOTOKPATHOM KPATKOBPEMEHHOM HaxaTun kHomkn «[A» npouc-
XOAMWT NepekrioYeHne guana3oHoB U3MEPEHUN, NPeACTaBMNEHHbIX PSAOM B
cooTBeTCcTBMU Cc Tabnumuen 2.3: No 4, No 3, No 2, No 1, No ABT (No AUT).

YaepkaHue KHonki «[1A» NpuBOAUT K LIMKIMYECKOMY M3MEHEHMIO psifa
HOMepOB Anana3oHOB.

2.3.9.6 KHonka « ’0‘» B pPEXMME M3MEpPEeHUn npefHasHavyeHa ans nog-
CTPOVIKU «HYyns» npeobpasoBaTens.

2.3.9.7 KpaTkoBpemeHHoe (MeHee 1 C) HaxxaTne KHOMKK «’0< » NPUBOAMT K
nogctpovike «Hyns» M03-040M. MNpu atom Ha KKW nosisnsietca coobLueHve

«REC» (3anucb), KOTOpOE UCHE3aeT MOCHE OTMYCKAHWUS KHOMKM 04,
2.3.9.8 [Ins cbpoca NOACTPONKN «HYNs» crieayeT OAHOBPEMEHHO HaXaTb U

yaepxumBaTtb (He MeHee 3 C) KHOMKu «’0< » U «d», 3aTem OTnyCTUTb.

C6poc noacTpoviku «HYMsi» MOXHO MnpoBecTu ¢ nomouwbio MO «APM
NMa3» B pasgene «Hactporika MNA3».

2.3.9.9 lNMoacTponka «Hyns» oCyLLEeCTBNSAeTCs B COOTBETCTBUM € Nn. 2.3.13.

2.3.10 Pexxum meHto Ma3-040U1
2.3.10.1 Pexvim MeHo NnpegHasHadeH gnsi npocMoTpa u/unu pegaktnpo-
BaHWA 3HadeHun napameTpoB [103-040M. NameHeHHOe 3HadeHWe napa-

MeTpa COXpaHAeTCA B 3HepF0He3aBI/ICVIMOl7I namMmaTn U BCTynaeT B pencrene
Cpagy nocrie OKOH4YaHuA peaakTupoBaHUA.
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2.3.10.2 Cnmcok napameTpoB koHurypaumm N03-040M, goctynHbix ons
NMPOCMOTPa N PeOaKTUPOBaHMS C MOMOLLIbIO MEHI0, MPEACTaBNeH B Tabnvue 2.7.
2.3.10.3 HaBurauma no MeHI OCYLLUECTBNSAETCS C MOMOLLbI KHOMOK

«d», «E»», «,EI,A».

2.3.10.4 KHonka «d» npegHasHayeHa ans

- nepexoga B pexxum MeHto MN03-0401 n3 pexnma namepeHuis;
nepexoga B pexum Bblbopa napameTpos;

- BBOAA (3anuncmn) 0BHOBMNEHHbIX 3Ha4YeHU napameTpoB B NamsATs [M13-040M.

2.3.10.5 KHonka «E>» B peXmnmMe MeHo npegHasHavyeHa ans
- npocmoTpa (Bblbopa) napaMeTpoB B HanpaerneHun «Bnepeay;
N3MEHEHNs1 3Ha4YEHMIN peaakTpyeMbIX NapameTpos.

2.3.10.6 KHonka «,EI,A» B peXMMe MEHIO NpeaHasHavyeHa ans
- npocMoTpa (Bbibopa) NnapamMeTpoB B HanpaBrieHNW «Ha3any;
- NBMEHEHMS 3HAaYEHUIN pedaKkTUpyeMbIX NapameTpoB.

2.3.10.7 Bbixog 13 pexxviMa MEHIO B PEXMM M3MEPEHNI OCYLLECTBIAETCS:
- yepes napameTp MeHo «BbIXOa» («EXIT») nocne HaxaTunsi KHOMKN «d»;
- HaXaTueMm KHOMKM « ’0‘» (BbICTPBIN BbIXOA U3 PEXUMA MEHIO);

- aBTOMaTn4eckn 4yepes 45 ¢ nocrne nocrnegHero NCnosib30BaHUst KHOMOK
ynpaBneHus.

Mpy aBTOMaTUYECKOM BbIXOAE M3 MEHI0 BO BPEMS HaxOXOEHUsI B pe-
XMMe pedakTupoBaHus (3HaveHue napameTpa muraet) B namdatu [MO3-
040U coxpaHsaeTca muraroLlee (pegakTupyemMoe) 3HayeHne napameTpa.

2.3.10.8 Ona sbibopa 3Ha4YeHUn napameTpa 13 cnucka crneayer:

- HaXkaTb KHOMKY «ly g pexume U3MepeHui;
- BblbpaTb COOTBETCTBYIOLUMIA MYHKT MEHIO C MOMOLLBID KHOMKM «EP»

nnn «ﬂA» N HaXaTb KHOMKY ((d», npun 3TOM TeKyllee 3Ha4vYeHune napa-
MeTpa Ha4yYHEeT MUraTtb,

- UI3MEHWTb 3HauYeHue napameTpa KHOMKOM «EP», «OA» vnu 0 »;

- HaXaTb KHOMKY RN Ansi 3anucu (BBoda) 3Ha4YeHUs U3MEHEHHOrOo na-
pameTpa B 3HeproHesasucumyto namatb N03-040U, npu aTom Ha XKKU
crneBa OT HaMMeHOBaHUsI NapameTpa nosensieTcs coobueHne «REC»
(3annck), 1 NpekpallaeTcss MUraHve BbiIOpaHHOTO 3HAYEHNS.

2.3.10.9 KpaTkoBpeMeHHOe HaxaTue KHOMKM «’0‘» B pexume Bblbopa

3Ha4YeHUn napamMmeTpoB yCTaHaBlMBaeT nepBoe 3Ha4eHne U3 pana (CI'II/ICKa)
BO3MOXHbIX 3HAYEHWNI napameTpa B COOTBETCTBUN C Tabnuuen 2.7.
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Tabnuvua 2.7 — MeHo 1 napameTpbl KoOHurypaumm NMO3-040U1

O603HayeHne Ha KK

MYHKTa MEHIo o Sasop- Homep
nMcaHve napameTpa ckasi
Ha Ha nyHKTa
N yCTaHOBKa
PYCCKOM | aHIMNACKOM
PyC EnG AsbIk NpeacTaBneHns nHpopma- PyC 2311.1
A3bIK LANG LMKN — PYCCKUA/@HTNIMACKII e
3 3 KonnyectBo OECATUYHBIX 3HAKOB
nocrne 3anaton. flonyctumble 4 2.3.11.2
3HAKOB PRECIS aHavenns: 0,1,2,3 14
O 0 O 0 Bpemsa gemndpuposaHus.
) : HonycTymMble 3HaYeHUs:
AEMIN  C DAMP S |0710,0 go 10,0 ¢ ¢ warom 0,1 ¢ 0.0 |23113
(0 — pemncmpoBaHune oTkno-
YeHo)
O O 3agepkka aBTOBbIKITHOYEHMS.
. HonycTyMble 3HaYeHUs:
TAUMEP M |TIMER M 0, 1,5, 10, 20, 30, 60 1 120 MuH 0 2.3.11.4
(0 — pexxum HenpepbIBHOM
paboThl)
OFF OFF 3ByKOBOW curHan:
OFF — BLIKIIOUEH, OFF |23115
SyMMEP BUZZER On — BKNMIOYEH
9 81 57 9 81 57 MaKcmmaanrcI)e 3HayeHue
: ' AasneHus, klMa, 3apernctpupo-
MAKC kMal  MAX kPa|ganHoe ¢ MoMeHTa BKrOUYEHNS 0 23116
nuTaHus
25 6 25 6 MakcrmanbHoe 3HaquV|eC
y : Temnepartypsbl ceHcopa, °C,
MAKC °C IMAX  °C |3aperucTpupoBaHHOe C MOMEHTa 0 23117
BKITHOYEHMS NMUTaHNS
350 350 B coor
Kog mogenu npeobpasosatensa* | setcteum | 2.3.11.8
O 01 5 O 01 5 Jonyckaemas oCHOBHasi B COOT-
' ' npusefeHHas norpeLuHocTb BetcTBun | 2.3.11.9
MOre %|  ACCU %|npeo6pasosatens* C 3aKa3oM
3Ho Fnu 3aBojckoi Homep _ 231110
12345678|  12345678|MPe0OPasosaTens” o
6722 6722 VaeHTnmrkaLMoHHoe HanMeHo-
1 XXX 1 XXX BaHue MO: «PDE-040-6722», 6722
: : KOTOPOE YMTaeTCs CHN3Y BBEPX. 1 XXX 23.11.11
PDE-040 PDE-040 Homep sepcim MO B OCHOBHOM | ppE-040
none: «1.XXX»*
BbIXOp EXIT Bbixog 13 MeHto — 2.3.11.12

MpumeyaHue — * 3HayeHne napameTpa AOCTYMHO TOMBbKO AN YTEHWS.
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2.3.11 OnucaHve NyHKTOB MEHIO 1 NapaMeTpoB KOHUrypauum

2.3.11.1 «A3bIK (LANG)» — BbIOOp pycckoro «PYC» nnun aHrnmnckoro
«EnG» a3bika oTobpaxeHuns nHpopmauun. PacnpoctpaHsaeTcs kak Ha 060-
3Ha4YeHus napameTpoB KOHUIypaLmm B MEHI0, Tak U Ha 0603HavYeHns eau-
HUL, n3mepeHnst AaeneHud. 3aBoackas ycraHoBka — «PYCy.

2.3.11.2 «BHAKOB (PRECIS)» — BbIGOp KOnM4ecTBa AeCATUYHbIX 3Ha-
KOB MOCne 3andaTon AMS1 YUCMOBbIX 3HAaYEHUI U3MepeHHoro aasnexus. [o-
nyctumble 3Hadenmns: 0, 1, 2, 3, 4. 3aBoackas ycTaHOBKa — «4».

2.3.11.3 «gEMIT C (DAMP S)» — Bpems gemndmpoBaHus. lNoctosaHHas
BpeMeHn unbTpa NepBoro nopsigka — napameTtp, NO3BONMSAOWMA YMEHb-
LWWTb WYMbl UI3MEPEHWIA. YCTaHaBNMBas 3Ha4yeHne aToro napameTpa, Heob-
XOAMMO YyYUTbIBaTb, YTO NPU CTYNEHYaTOM U3MEHEHWUW AaBIeHNs, BeNnyinHa
N3MEHEHUsI BbIXOAHOMO CUrHana AOCTUTHET 3HayeHus 63 % OT BenUYMHbI
N3MEHEHWs1 3a BpeMs], YCTaHOBIEHHOE B napameTpe. [jonycTumbie 3Hadve-
Hus ot 0 go 10 ¢ npu ware 0,1 ¢c. 3aBoackas yctaHoBka — «0.0».

2.3.11.4 «TAMMEP M (TIMER M)» — 3aep»Ka aBTOBbIKMIOYeHNA (Tail-
mep) N03-040 nocne nocnegHen MaHUNyNsALMKU KHONKamMm ynpasnenus. [Jo-
nyctumble 3Hadvenus: 0, 1, 5, 10, 20, 30, 60, 120 muH. 3HaveHne Tarimepa
«0» cooTBeTCcTBYET HenpepbiBHON paboTe npeobpasoBatend. 3aBoackas
ycTaHoBka — «0».

2.3.11.5 «<8YMMEP (BUZZER)» — aKkTMBHOCTb 3BYKOBOIO CUrHana.
YcTaHoBKa 3Ha4veHns «Ony» akTuBMpyeT 3ByKoBoW curHan, a « OFF» — pes-
aktmBmpyeT. pyn BKIMHOYEHHOW aKTMBHOCTM 3BYKOBOIO CUrHana B JIEBOM

BepxHem yrny XKW otobpaxaeTcsa nuktorpamma «"A: ». 3aBofcKkas ycTa-
HoBKa — «OFF».

MpumeyaHne — aaHHbLIN napameTp He goctyneH MO «APM MOA3» n ero
3Ha4yeHWe He MeHsleTcsl OT npoLueaypbl BOCCTAHOBIEHUS] 3aBOLCKUX
HaCTPOEK.

2.3.11.6 «MAKC kMa (MAX kPa)» — makcumanosHoe nsmepeHHoe 3Have-
HWe OaBlieHud, K|_|a, 3aperncTtpnpoBaHHoe C MOMeHTa BKIMKOYEeHUA NUTaHnA

MOO3-040M. MoxeT 6biTb COPOLLEHO MOMb30BATENEM KHOMKOV 04 5 pe-
XUMe Bblbopa napameTpoB. 3aBoackast ycTaHoBKa — «0».

2.3.11.7 «MAKC °C (MAX °C)» — makcMmMarnbHOe N3MepeHHoe 3Ha4YeHne
TemnepaTypbl ceHcopa, °C, 3aperncTpMpoBaHHOE C MOMEHTa BKIHOYEHUS

nutanus MO3-04M. MoxeT 6bITb COpOLLEHO MONb30BaTENEM KHOMKON «’0<
» B pexvMe Bblbopa napameTpoB.

2.3.11.8 «kMOgEJb (MODEL)» — kog mogenu npeobpasoBaTensi B COOT-
BETCTBMM C 3aKa3oM M Tabrnmuen 2.3. YcTaHaBNMBaETCs NPON3BOAUTENEM
npu n3rotoeneHnn. NapameTp JOCTYNEH TONbKO AN YTEHUS.
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2.3.11.9 «MNOI'P % (ACCU %)» — npegen gonyckaemMon OCHOBHOWM npwu-
BELEHHOW K BepxHeMy npegeny M3mMepeHun norpelHoctn npeobpasosa-
Tens B COOTBETCTBUM C 3aKa3oM 1 Tabnuuen 2.3. YcTaHaBnnBaeTcsl Npons-
BOAMTENEM Mpu N3roTosneHuun. lNMapameTp 4OCTYNEH TONBKO ANS YTEHMS.

2.3.11.10 «3Ho (Fnu)» — 3aBoackon Homep npeobpa3oBaTtens. YcraHaB-
nuBaeTca npou3BoaAuTENeM npu u3rotoBneHuun. [lapameTp [OCTyneH
TOMbKO ANS YTeHus.

2.3.11.11 «PDE-040», «6722», «1.XXX» — oTobpaxeHne naeHTndmka-
LUMOHHOro HanmeHoBaHus PDE-040-6722 n Homepa Bepcuu (MaeHTuduka-
LUMoHHOro Homepa) 1.XXX nporpammHoro obecneyeHusa npeobpasosarens.
YcTaHaBnuBaeTcs Npou3BogutenemM npv nsrotoeneHuu. Napametp gocty-
MeH TOMNbKO ANst YTEHWUS.

2.3.11.12 «BbIXOg (EXIT)» — BbIXOA U3 pexnuma MEHI0 B PEXUM U3Me-

peHui npeobpasosaTens. OCyLLeCTBNSAETCA HaXaTUEM KHOMKM «H 5 pe-
XUMe MeHio nyHKkTa «BbIXOa» («EXIT»).

2.3.12 CpepactBa curHanusauum Ma3-040/

2.3.12.1 Cpegcrteamu curHanuaauum MN03-040U senstoTcsa:
- 3BYKOBbI€ CUrHanbl;
- BU3yarnbHble curHanbl nukTorpamm XKKW.

2.3.12.2 3BykOBbl€ CUrHarbI:

- KOPOTKUI OOMHOYHBIN CUrHAM Npuw BKIOYeHUM npeobpasoBaTens v Bbl-
KIMoYeHMK ero no TaMMepy, aHHaa curHanuMsauns Bcerga paspelleHa
W He 3aBUCUT OT 3HaYeHusa napameTtpa MeHo «3YMMEP» («tBUZZERy);

- HENpepbIBHbLIN CUrHan Npu BbIXOAE U3MEPSEMOro 3Ha4YeHNs OaBreHnst
3a YCTaHOBIEHHbIN npeaen, onpegensemMbln napameTpom «lpenen
CUrHanusauum neperpyskun», 3Ha4eHue KOToporo 3agaeTcs C MOMOLLbIO
MO «APM MNAS» (n. 2.3.12.4), akTMBHOCTb onpeaenseTcs 3HavyeHnem
napameTtpa meHo «3YMMEP» («kBUZZERy);

- MPEpbLIBUCTLIN curHan npu paspsge 6atapen nutaHus (HanpsbkeHue
nuTaHusa ot 6atapen meHee 3,5 B). AKTUBHOCTb OnpeaenseTcs 3Have-
HneM napameTpa mMeHio «3YMMEP» («BUZZER»).

2.3.12.3 BusyansHble curHansl nukrorpamm XXKN:

- MOCTOSIHHAs NUKTOorpaMMa «"’c’ », CUrHanuanpyeT o6 aKTBHOM COCTO-
AHUM 3BYKOBOro curHana. 3HaveHue napameTpa meHwo «3YMMEP»
(«BUZZER») — «On;

- MUralpoLas nukrorpamma «":‘v'», CUrHanusmpyeT O BbIXxode u3mepsie-
MOro 3Ha4YeHUs1 aBNEHUS 3@ YCTAHOBIEHHbIN Npeaen, onpeaensembli
napameTpom «[lpenen curHanusauuy neperpysku», 3HauyeHue KoTo-
poro 3agaeTtcsi ¢ nomowpbto MO «APM MO39» (n. 2.3.12.4);
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- NOCTOSIHHAsA nukTorpamma « My oTpaxaeT ypoBEHb HanpsKEHWs
BaTapeun nUTaHMsa KONMYEeCTBOM CEFMEHTOB B MPSMOYIOfIbHUKE MUKTO-
rpaMmmbl: 5 CErMEHTOB — MakCMMaribHbIA YPOBEHb, 1 CErMEeHT — MUHK-
MarnbHbIV YPOBEHb;

- Muraowas nuktorpamma « MMy (Muyraiolme cerMeHTbl BHYTPU Nps-
MOYrOfibHUKA MUKTOrpamMMbl) OTpaXKaeT HU3KMI YPOBEHb HaMpshKeHWs
H6atapeun nMTaHUsa M1 He06XOAMMOCTb 3aMeHbI 3NIEMEHTOB NUTaHWS.

2.3.12.4 MNMpegen curHanusaumm neperpyskn 3agaetcs B LENOYUCIEeH-
HbIX MpOLEHTax OT BepxXHero npegerna ycTaHOBMEHHOrO MOnb3oBaTenemM
OunanasoHa nsmepeHui* ¢ nomoulbto MO «APM MA3». Jonyckaemble 3Ha-
YeHVst NpeJenoB CUrHanu3saumn neperpyskn Haxogatrcsa B guanasoHe ot 0
0o 110 % (3aBoackas yctaHoska — 105 %), 3anucb HyNneBoro 3HayeHus npe-
Aena curHanusauuv neperpysku oTkniovaeT 3BykoBow curHan («OFF») u
CUrHanM3aumio neperpy3kym Hes3aBMCMMO OT YCTaHOBIIEHHOrO 3HayYeHus
«On» unn «OFF» napameTpa meHo «3YMMEP» («BUZZER»). 3BykoBOM
curHan aktmsupyetcs («On») aBTOMaTUYECKN NPW 3anncy HEHYNEBOTO 3Ha-
YeHus Npedena curHanuaaumnm neperpyskn He3aBMCUMO OT YCTaHOBIIEHHOIO
3HaveHus «On» unm «OFF» napameTpa meHio «3YMMEP» («BUZZERY).

MpnumeyaHue—"*B pexnve aBToMaTM4eckoro Bbibopa ananasoHa
N3MEepPEHNn — OT MaKCMMarbHOMro AnanasoHa U3MepeHni.

2.3.13 MNopsagok paboTbl Npy BbINOAHEHUM Mpoueaypbl NOACTPONKU
«HYnNA»

2.3.13.1 Moactpovika «Hyna» M03-040 ocywecTtBnaeTcss GECKOHTaKT-
HbIM CMOCOOOM C MOMOLLBIO MarHUTHOro Gpenoka, NOAHOCUMOro K MecCTy
pacnonoXeHns YyBCTBUTENbHOIO K UBMEHEHWUIO MAarHUTHOIO NOJSA ANIEMEHTY
— gaTyuky Xonna. MNpwu cpabatbiBaHun gatymka Xornna 3aropaeTcsa CBETO-
AvoaHbI MHaukaTop (obpaTHas cBs3b). Ha pucyHke 2.2 nokas3aHo pacno-
NOXeHne CBeTOAMOLHOrO MHAUKaTopa.

[na BbinonHeHus noactponkn «Hyna» MNO3-040 cnegyer:

- Ha Bxode npeobpasoBaTene n3bblTOYHOro AaBneHns n npeobpasosa-
Tenen n3bbITOYHOro AaBIEHUA-pa3peXeHNst YCTAaHOBUTb HyNeBOE U3-
ObITOYHOE AaBneHuE;

- Ha Bxode npeobpasoBaTtenen abCcontoTHOrO AaBNeHNs YCTaHOBUTb HY-
neesoe abcontoTHoe faBreHne (abconoTHOEe AaBreHUe Ha BXOAE He
OOIMKHO npeBbiwaTtb 0,25y % OT MMHMManbHOrO BEPXHEro npegena
(nopavnanasoHa) uamepeHun);

- MOOHECTUN MarHUTHBIN GPeNoK B 30HY PacnosioXeHUs1 CBETOLMOOHOIO
nHankatopa MJ3-040 1 ydegmTbca B NOSIBNEHNM €70 CBEYEHUSI.

2.3.13.2 [Insa BbinonHeHns noactporiku «Hynay» MNA3-040M cnepyer:

- Ha Bxofe npeobpasoBarerei M3bbITOMHOro AaBneHus 1 npeobpasosa-
Tenen n3bbITOYHOrO 4aBIEHUSA-pa3peXeHnst yCTaHOBUTb HYIEBOE U3-
ObITOYHOE AaBneHuE;
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- Ha BXoZe npeobpa3oBaTteneit abCcontoTHOro 4aBMneHns yCTaHOBUTb HYy-
neesoe abconoTHoe faBneHne (abCconioTHOEe AaBfEHNE Ha BXOAE He
nomkHo npeebiwatb 0,25y % OT MMHMMarbHOrO BEpXHEero npegena
(mnogananasoHa) usmepeHuin);

- HaXaTb KHOIMMKY « ’0< ».

2.3.13.3 lNoacTpoiika «Hynsi» BO3MOXHa, eCN NokasaHusa npeobpasosa-
Tensd oTNNYalTCs OT Hyns He Bonee YeM Ha £2 % OT MakCMMaribHOIO BEPX-
Hero npegena nsMepeHuin npeobpasoBarerns.

2.3.13.4 COpoc NOACTPOMKM «HYMsI» MOXHO MpoBecTu ¢ nomollbto MO
«APM MA3» B paspene «Hactponka MNOA3».

Ona cbpoca noactporikn «Hynay» MO3-040M cnegyet ogHOBpeMEHHO

HaxaTb 1 yaepxusaTtb (He MeHee 3 C) KHOMKK «’()< »n «d», 3aTtem oTny-
CTUTb.

2.3.14 3ameHa anemeHToB 6aTapeun nutaHusa M43-0404

2.3.14.1 3ameHy anemeHTOB Oatapeun nuTaHMs NPouM3BOAAT Mpu Bbipa-
OoTke pecypca 3N1EMEHTOB.

BHMMAHUME! OTtpaboTaBlumMe XMMmn4Yeckme UCTOYHUKM TOKa moanexar
pa3gensHoOMy c6opy 1 He OOMKHbI CMELUMBaTLCA C 0TXo4amu NOTpedneHus.
Mopsigok cbopa M yTMnM3aumm XMMUYECKMX UCTOYHWKOB TOKA B KOHLE WX
XXM3HEHHOTO LMKIa perynupyoTcst HopMamu cneumanbHbIX TEXHUYECKUX pe-
rmamMeHToB rocygapcrea.

3anpellaeTca Ucnonb3oBaTh AMNEMEHTbI MUTaHUS Pa3HOro TMna unu pas-
HbIX Npon3BoaAUTENEN.

3anpeLlaeTca Ucnonb30BaTh aKKyMYyISTOPHbIE (Mepe3apshkaeMble) ane-
MEHTbI MUTaHUA.

2.3.14.2 [Insa 3aMeHbl 3NemMeHToB BaTapen NMTaHnsa HeobXoANMO:

- BblkNtounTb [143-040U;

- nonoxutb MO3-040 Ha TBepayld M POBHYO MOBEPXHOCTb NULIEBON
CTOPOHOW BHU3;

- CHSATb KpbILWKY 6aTapenHoro otceka, NpeABapuUTENbHO OTBEPHYB BUHTHI
KpenneHus (ynnoTHuUTenbHoe konbLo 13 kopnyca N43-040/ He BblHK-
MaTb);

- 3aMEHNTb 3NeMeHTbl baTapen nuTaHus, cobntogas MonspHOCTb Mpu
YCTaHOBKe (TWM 3NIEMEHTOB NUTAHUS YKa3aH Ha Tabrmyke, MPUKpenneH-
Hou K kopnycy MO3-040M);

- YCTAHOBUTb HA MECTO U 3aKpenuTb BUHTaMM KpbILLKY 6aTapenHoro oT-
ceka M[03-040/;

- BkntounTtb MO3-040M n npoeputb ero paboTocnocobHOCTbL Nocne 3a-
MeHbl 6aTapem.
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BHUMAHWE! 3anpelwiaetcsa nponsBoauTb 3aMEHY 3f1IEMEHTOB NMUTaHUS
MA3-040MEX BO B3pLIBOOMACHOM 30HE.

A wWN P

PucyHok 2.5 — Bug 6ataperiHoro otceka M103-040M1

O60o3HayYeHns K pUCYyHKy 2.5:

1- BWHTHLI KpenneHna KpbILLKK:

2 - KpbllwKa baTapenHoro oTceka;
3 - YNNOTHUTENbHOE KOMbLO;

4 - 3MneMeHTbl NUTaHUS.
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2.3.15 Pa6ota NM43-040, NA3-0401 c NK

2.3.15.1 MNopgkntoyeHne npeobpaszosatenen k MK ocywectensieTcs ¢ no-
MOLLbIO  MOOYNA  WMHTEPMENCHOr0 C  ranbBaHMYEeCKOW  Pa3sBA3KOW
«MWIP-05U-2/M3», nogcoeamHeHHoro Kk USB-nopTy komMnbioTepa UHTEp-
dencHbiMm kabenem Tuna «USB2.0-miniUSB».
Cxema nogkntoveHun npeobpasosartenen k K npuBegeHa Ha puUCyHke
B.2 MpunoxeHus b.
2.3.15.2 na pabotel npeobpasoBatenen c MK wucnonbsyetrca [10O
«APM MA3», no3sonstoLlee ocyLecTBNATbL cneayroLine npoleaypbi:
- YTeHMe 3HavyeHun mamepsiemoro gasnexus (P) n TemnepaTtypbl CeH-
copa (T);
- COXpaHeHne cYMTaHHbIX 3HadveHni P n T B doopmaTe XLSX.
- YTeHMe 3Ha4YeHUn NnapameTpoB KoHUrypaumm npeobpasoBarenen;
- peoakTMpoBaHME M 3anucb 3HAaYEHUI NapamMmeTpoB KOHUIypaLmm (KOH-
durypupoBaHue) npeobpasoBaTenen;
- BbIGOP 1 3an1cCh JOMNOMNHUTENBHBIX €ANHUL, U3MEPEHNSA B COOTBETCTBUM
¢ MNpunoxennem I;
- MOACTPOVIKY «HYyNsA» npeobpasosaTtenen;
- cbpoc noACTpoNikM «Hyns» npeobpasoBaTenei;
- NOACTPOVIKY XapakTepuCTuKn npeobpasoBarenen;
- BOCCTaHOBIEHWE 3aBOACKMX HACTPOEK NpeobpasoBaTenen.

2.3.15.3 NapameTpbl KOH(purypauum npeobpasoBaTtenen, [OCTYMHbIE
ana Mo «APM MNO39», a Takke X BO3MOXHblE 3HAaYeHNS 1 3aBOACKas ycTa-
HOBKa NnpuBeAeHbl B Tabnumue 2.8.

2.3.15.4 KoHduryprpoBaHue npeobpasoBarenein ¢ nomoupsto MO «APM
MO3» BbINONHAETCA B cnegylowemM nopsake:

- nogknounTb Nnpeobpasosatens k MK B cootBeTcTBUM ¢ N. 2.3.15.1;

- 3anyctutb Ha MK nporpammy «APM MO3x;

- BbibpaTb Homep BupTyanbHoro COM-nopTa nogknoyeHms npeobpaso-
BaTens;

- HaXkaTb KHOMKY «YcTaHoBKa cBA3n ¢ MA3» n goxaaTbCsa YCNELHOro 3a-
BepLueHnst obmeHa ¢ npmbopom;

- nepenTn Ha BKNagky «Hactpoika MNO3», Ha KOTOpoW nNpeacTaBneHbl
napameTpbl KOHdUrypauuu;

- OCYLLECTBUTb PeAakTUpoBaHMe Un BbIOOP 3HAYEHWIA MapaMeTPOB KOH-
durypauun, otobpaxaembix B pasgerne «lMapametpbl MO3», B cooT-
BETCTBMM C 3KCMIyaTaUMOHHON HEOOXOOMMOCTbIO M HaxaTb KHOMKY
«3anucaTb».

26



Tabnuua 2.8 — MNMapameTpbl koHUrypauum MO3-040, NO3-040U, goctyn-

Hble B 10 «APM MO3»

(anga NMNOo3-040M1) *

HanmeHoBaHue Bo3moxHble 3aBopckas
napameTpa 3Ha4eHus YCTaHOBKa
Manos-040 B COOTBETCTBUN C
* ’
Moaundumkaums npndopa M13-040M1 33KA30M
3aBofckon Homep* XXXXXXXX —
I;/Lﬁgggn:;;ﬁbm OnanasoH -9999 99999 | B 0003;?(21;3;3”” c
Bepcua MNO* 1.XXX 1. XXX
?gj;;:?;;ﬁ;‘:%”gfe PDE-040-6722 | PDE-040-6722
MorpelHoCTL 0,1; 0,05; B COOTBETCTBUU C
P 0,025; 0,015 3aKka3oMm
Monens* B COOTBETCTBUN C | B COOTBETCTBUU C
A Tabnuuen 2.3 3aKasom
HanpspkeHne baTtapewm
nutaHus, B ot 3,5004,8 4.8

[vnanasoH namepenunn 1*

[vanasoH namepenunn 2*

[vanasoH namepennn 3*

[vanasoH namepenunn 4*

B COOTBETCTBUU C
Tabnuuen 2.3

B COOTBETCTBUU C
Tabnuuen 2.3

B COOTBETCTBUU C

eanHnua namepexHns USER 2

npunoxexHunem I

EavHnubl nsmepeHuns 02393 kMa/MMNa

KonuyecTtBo AeCATUYHbLIX 3HAKOB

nocne sanaTton (anga NA3-040U1) 01,234 4

Mpepen curHanusaumm

neperpysku, % (ana rNnNa3-0401) 0...110 105
Pycckui, .

Asbik MmeHto (ana MO3-040U) AHFTIVIACKIR Pyccknii

1200, 9600,

CkopocTtb 0bmeHa, 6og 19200, 57600 1200

ABTOBBIKIOYEHNE, MUH 1,5, 10, 20, 30, «BbIKA»

(anga rMa3-040M1) 60, 120 n «BbIKN»

Paspemevae PyHHOU «Bkny, «Bbikn» «Bkn»

NoACTPOWKM Hynst

Bpems gemndmposaHus, ¢ ot 0,0 go 10,0 0,0

yCTaHvOBJ'IeHHbII/I JuanasoH nsme- AgTo, 1,2, 3. 4 ABTO

peHui

JononHutensHas B cooTtBeTcTBUM C «Ma

eanHnua namepexHns USER 1 MNpunoxexvem I

JononHutensHas B cooTtBeTcTBUM C «Ma

27




PervncTpaunoHHbiii Homep CU B umd)p6o—6yKBeH:§e
peectpe ®UNP OEN** coobuieHme ( B
CMMBOJIOB)
umdpo-0ykBEHHOE
CobCTBEHHUK** coobuieHne (48 -
CMMBOJIOB)

MpumeyaHus

1 * 3HaveHre napameTpa AOCTYMNHO TOMBKO AN YTEHUS.

2 ** PermctpauunoHHbli HoMep cpeacTea namepeHun (CU) B pepepans-
HOM MHOPMaLMOHHOM PoHAE NO 0becnevYeHnto egMHCTBa N3MepPEHNI
(PND OEN) 3anuceiBaeTca B namsaTb npeobpasosaTtens. HaMmeHoBaHne
CobcTtBeHHMKa xpaHnTca B nporpamme «APM MO3d».

2.3.15.5 UteHne M3MepeHHbIX 3Ha4YeHUn B peanbHOM MacwTtabe Bpe-
MEHW BbINOMHAETCH B CreayoLlem nopsake:

- nogcoeauHUTL BXog npeobpasoBaTtens K uamepsieMon cpeae;

- noakntounTb NpeobpasoBaTtens k MK B cootBeTcTBUM € N. 2.3.15.1;

- 3anycTtutb Ha MK nporpammy «APM MO3y;

- BblIbpaTb Homep BupTyanbHoro COM-nopTa nogknoyeHns npeobpaso-
BaTens;

- HaXkaTb KHOMKY «YcTaHoBKa cBsA3n ¢ MNA3» n goxaaTbCsa YCNELHOro 3a-
BepLleHnst obmeHa ¢ npmbopom;

- BbIbpaTb eanHULbI M3MepeHUs 1 3a4aTb KONMYECTBO 3HAKOB Nocne 3a-
MSATOW Ha TekyLlewn Bknagke B pasgerne «apameTpbl NOBEPKU»;

- nepenTun Ha Bknagky «lpadumk» n 3anyctuTb NpoLeaypy CYNTbIBaAHMS,
HaxaB KHorky «CTapT», Npy 9TOM BU3yanu3auuio U3mepseMon Benu-
UYMHbI Ha rpaduke (OaBneHus Unn TemnepaTtypbl) OCYLLEeCTBNATb Mo-
CpeacTBOM BbiNaJaroLLero MeHIo «AaBreHne/TemnepaTypay;

- OCTaHOBUTb CYUTbIBaHME, HaXxaB KHOMNKy «CTony», No npoLlectsun Tpe-
6yeMoro nHTepeana BpeMeHM;

- COXpaHUTb, NP HEOOXOAMMOCTU, MONyYeHHbIE AaHHble B dhavin dop-
mata XLSX, HaxaB kHomnky «CoxpaHuUTb AaHHbIEY.

2.3.16 Pa6ora NO3-040, NO3-040M ¢ UKCY un kanubpatopamu

2.3.16.1 MNogkntoyeHne npeobpasosartenen kK MKCY un kanvbpaTtopam
OCYLLIECTBSIETCS C NMOMOLLIbIO MHTEPGENCHBIX Kabernen, NpeAcTaBleHHbIX B
Tabnuue A.1 MNpunoxeHus A.

Cxema nogknitoveHuin npeobpasoBatenen k MKCY npueegeHa Ha pu-
cyHke B.1 MNMpunoxeHus b.

2.3.16.2 OnncaHue paboTbl NpeAcTaBNeHo B PyKOBOACTBAX MO 3KCMya-
Tauum Ha obopyaoBaHne, B KOMMNIIEKTE C KOTOPbIM paboTatoT npeobpa3oBa-
Tenw.
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2.4 O6ecneyeHue B3pbIBO6GE30ONAaCHOCTHU

2.4.1 BapbiBo6e3onacHocTb [103-040Ex, TNO3-040MEx obGecneunBa-
€TCS KOHCTPYKLUUEN N CXEMOTEXHUYECKMM UCMOSTHEHWEM 3NEKTPOHHON Ya-
cTn B cooTBeTCcTBUM C TpebosaHuamn TP TC 012/2011, TOCT 31610.0-2019
(IEC 60079-0:2017), TOCT 31610.11-2014 (IEC 60079-11:2011).

2.4.2 B uensx nutanua MNO3-040Ex, NO3-040MEX ycTaHOoBREHbI Anoabl
3alWnTbl OT 0BpaTHON NONSAPHOCTU NUTAIOLLErO HAaMNPSXXEHWS, B LIensxX BCTPO-
eHHbIX DC/DC npeobpasoBaTtenen HanpsbkeHUsi yCTaHOBMNEHbI OrpaHnyun-
TenbHble Auoabl (CTabUNUTPOHBI) OT MPEBLILEHMS AOMYCTUMOTO YPOBHS
HanpsHKEHUN Ha KoHAeHcaTopax Harpysku.

2.4.3 B repmeTnyHoMm BatapenHoM otceke MMO3-040MEX pa3smeLlleHbl
HenoBpeXxaaemble pe3ncTopbl, OrpaHuYMBaloLLMe TOK pa3psiga v Bolgense-
MYIO TEMIOBYIO 3HEPIUIO 3IeMeHTOB GaTapen 6e3onacHbIMY YPOBHAMM MpU
BO3HWKHOBEHWUW 3aMblKaHWs Lienen 6atapenHoro nuTaHums.

2.4 .4 3neKkTpuyeckne 3asopbl, NyTU YTEYKN N ANEKTPUYECKas MPOYHOCTb
nsonauum cooteeTcTBYOT TpeboaHnsam FOCT 31610.11-2014 (IEC 60079-
11:2011).

2.4.5 OneKkTpuyeckas Harpyska anemeHToB, obecnedvvBaroLmx WUCKPO-
BesonacHoCTb, He npeBbIWaeT 2/3 X HOMUHarbHbLIX 3HaYeHUn B HOpMarb-
HOM ¥ aBapUNHOM pexumax paboTbl.

2.4.6 V3onsauma mnckpobesonacHbix uenen MO3-040Ex, MO3-040MEx
OTHOCUTENBHO KOpryca BblAEPXMBAET UCNbITaTENbHOE HanpsxeHue (ad-
EKTUBHOE) NEPEMEHHOIO TOKa CETEBOM YacToTbl He MeHee 500 B.

2.4.7 MNAO3-040Ex, NMA3-040MEX gomkHbl 3KCnnyaTMpoBaTbCs C peru-
CTpUpYyIoLLEN annapaTypour, UMetoLen Mckpobe3onacHble aneKkTpuyeckne
uenm no NMOCT 31610.0-2019 (IEC 60079-0:2017), TOCT 31610.11-2014
(IEC 60079-11:2011).

2.4.8 CymmapHble eMKOCTb W uHaykTmeHocTb [103-040Ex, [MMO3-
040UEX, kabenbHOM NIMHUK CBA3W, UCTOYHUKA NMUTAHUSA U PETUCTPUPYIOLLIEN
annapartypbl He OOIMKHbI NPEBbIWATL MAaKCUManbHbIX 3HAYEHWUR, JOMNYCTU-
mbix no FOCT 31610.11-2014 (IEC 60079-11:2011) ans B3pbIBOONACHbIX
CMecel, B cpefe KOTopbiX aKkcnnyaTupyetcs obopyaosaHume.

2.49B aBTOHOMHOM pexume akcnnyataumm nuTtanue [M03-040MEx
OOMMKHO OCYLLIECTBNATLCA OT GaTtapeun M3 Tpex nocrefoBaTenbHO coeau-
HEHHbIX ankanuMHoBbIX anemeHToB opm-chaktopa «AA LR6» ¢ HOMMHanNb-
HbIM HanpsbkeHnem 1,5 B.

BHUMAHWE! 3anpeliaetca nponsBoauTb 3aMeHY 3f1eMEHTOB NMUTaHUA
BO B3PbIBOOMNACHOW 30HE.

2.4.10 MNpun akcnnyaTaumMm HeOOXO0AMMO NpUHMMaTb Mepbl 3aluTbl OT
npesblleHnsa Temnepatypbl  [103-040Ex, [103-040MEx BcneacTteue
Harpesa OT U3MepseMon cpefpbl Bbille 3Ha4YeHUs, AOMyCTUMOro Ans cooT-
BETCTBYIOLLEro TemnepaTypHOro knacca.
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2.4.11 DnekTpuyeckune napameTpsl nckpobesonacHbIX uenen

Ma3-040Ex, NMNA3-040MEX npeacTtaBneHbl B Tabnuue 2.9.
Tabnuua 2.9 — NapameTpbl nckpobesonacHbIX Lenem

H MAo3-040Ex | MAO3-040MEX

aumeHoBaHue
(mogrpynna IIC)|(nogrpynna [IB)

MakcumanbHbI BXOOHOW TOK li, MA 200 200
MakcumansHoe BxogHoe HanpsbkeHue Ui, B 6,8 6,8
MakcumanbsHas BxogHas MoOLWHOCTb Pi, BT 0,34 0,34
MakcumanbHasa BHYTpeHHSs eMkocTb Ci, Mk® 5 50
MakcumanbHasi BHYTPEHHSAS! UHOYKTUBHOCTb
Li, MKI'H 5 5

2.4.12 3Hak «X», B Ex-mapkunpoBke ucnonb3aytot ans 0603HayveHms oco-
ObIx ycnosuii npumeHenna NMO3-040Ex, MA3-040MEX:
- noakntovaemas k MO3-040Ex, NMO3-040MEX peructpupytowas anna-
patypa [OJPKHa MMeTb McKpobesonacHble 3rneKkTpudeckue Lenu no
FOCT 31610.11-2014 (IEC 60079-11:2011), a nx mnckpobesonacHblie
napameTpbl (YpoBeHb WMCKpoOE30nacHOW 3NeKTpU4eckon uenu, nog-
rpynna anekTpoobopynoBaHusl) OOMMKHbI COOTBETCTBOBATL YCMOBUSIM
npumeHeHusa MAO3-040Ex, NMO3-040MEx BO B3pbIBOONACHOW 30HE;
- akcnnyatauusa MA3-040Ex, MNO3-040MEX B pexxume paboTbl OT BHELU-
HEero UCTOYHMKA NMTaHNA SONYCKAeTCs TONbKO BHE B3PbIBOOMACHOW No-

MELLEHMUIN N HAPYKHbIX YCTAHOBOK,;

- 3anpeLlaeTcsa NPon3BoO4MTb 3aMeHy anemeHToB nutaHus MNO3-0401NEX

BO B3pPbIBOOMACHbIX 30HaX;

- 3anpeLluaeTca nonb3oBaTtbcs noptamu Ethernet, USB Bo B3pbiBOONAc-
HbIX 30Hax (Npu padoTe c MK MA3-040Ex, MA3-040MEX v MK gomkHbl
ObITb YCTAHOBIEHbI BHE B3PbIBOOMACHOW 30HbI MpK NnogkntodeHun MOa3-
040Ex, NA3-040MEX k MK ¢ ncnonb3oBaHnem kabens Ans CBA3U C KOM-
nbloTepoB no uHtTepdency Ethernet unm USB.
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2.5 MapkupoBka u nnombupoBaHue

2.5.1 Mapkuposka NM[13-040, MNO3-040M cootBeTcTBYyeT TOCT 26828-
86, TOCT 9181-74, wueptexy HKIMK.406233.072 (M143-0401),
HKMK.406233.072-01 (M43-040) n BkntovaeT:

- TOBapHbIV 3HAK NPeAnpPUSTUA-U3rOTOBUTENS;

- 3HaK YTBEPXXAEHUS TUNA;

- eQuHbIN 3HaK obpalleHnsa NpoaYyKLMM Ha pbiHKe TaMOXEHHOro Co3a;

- TMN 1 moamndmkauuio npeobpasoBartens;

- KOO BMAA OABMNEHUS;

- Mogenb;

- MakCcMMarbHbIN AnanasoH U3MepeHni;

- MOrPELUHOCTb;

- TUMN 1 NapameTpbl MUTaHUS;

- Temnepartypy cpea (npouecca);

- 3aBOJCKON HOMEp U AaTy U3roToBNeHWs (rog BbiMycka);

- Hagnuck «CpenaHo B Poccumny».

3HaKk yTBepXAEHUS Tuna HaHOCWUTCA Ha nNonMkapboHaTHYK NIEHKY,
HaKnenmBaemylo Ha NepeaHIo NaHenb Kopryca npeobpasoBartenen, Cnoco-
©om wenkorpadun, Ha Tabnnyky, NPUKPENMEHHYIO K Kopnycy npeobpa3osa-
Tenen, TepMoTpaHcepHbIM CNOCOBOM, HEMOCPEACTBEHHO HA KOpnyc npe-
obpasoBareneli cnocobom nasepHON rpaBUPOBKN, a Takke Ha PYKOBOACTBO
Mo aKcnnyaTauum n nacnopT — Tunorpadcknum cnocobom.

2.5.2 MapkupoBka B3pbiBo6e3onacHbix MO3-040Ex, MNO3-040M1Ex

2.5.2.1 Ha noepxHocTtu kopnyca MA3-040Ex n Tabnuyke MO3-040MEX
OOMONMHUTENBHO K MapknpoBke no n. 2.5.1 ykasaHbl:

- MapKupoBKa B3pbiBo3awuThl (M. 2.1.8);

- QnanasoH Temnepartyp okpyxatowen cpebl (-20 °C < Ta < +60 °C);

- cneumanbHbIv 3HaK B3pbiBobesonacHocTu (Mpunoxerne 2 TP TC 012);

- HaMMEeHOBaHWe opraHa no cepTudukauuuy;

- HoOMep cepTudukaTa COOTBETCTBUS.

2.5.2.2 Ha kpblwke 6atapewiHoro otceka N03-040MEx HaHeceHa npeay-
npeautenbHass Hagnuck: «MNPEOYIMPEXOEHWE - HE OTKPbLIBATD,
ECIV NMPUCYTCTBYET B3PbIBOOMNMACHAA CPELA».

2.5.3 MapkupoBka npeobpasoBaTtenein KUCIopogHOro UCMOMHEHNS
2.5.3.1MA3-040 kMcnopoaHOro UCNOMHEHNST MapKUpoBaHbl HAAMUCHIO:
«Kucnopoa. OnacHo!y, koTopasi HaHeCeHa Ha Kopryce METOLOM Jla3epHOou

rpaBuMpoBKu. MNOCKOCTb BTYIMKW, HAa KOTOPOW YCTaHOBNEH MHTEPdENCHbIN
pa3beM, BblKpalleHa B CUHUI LBeT.
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2.5.3.21M403-040/ KMCNOPOAHOr0 WCMONHEHUS MapKMpPOBaHbl Hagmnu-
cbto: «Kncnopog. OnacHo!», koTopast HaHeCeHa MeTOAOM Luenkorpadun Ha
KpblLKe BaTapenHoro oTceka, BbIKpalleHHOW B CUHUI LBET.

2.5.4 Mapkuposka NM3-040 HaHOCUTCS Ha KOpMyC CNOCOGOM nasepHow
rpaBMPOBKM.

Mapkupogka N3-040/ HaHOCKMTCA Ha Tabnuyky, NPUKPENMEHHYIO K KOp-
nycy MNA3-040U1, TepmoTpaHcepHbIM CNOCOOOM.

2.5.5 NnombupoBka npeobpasoBaTtenen BbiNONHeHa C NOMOLLLIO NOMu-
3CTEPHOW KNEWKOW NEeHThbl B BUAE NpsiMOyrofnibHMka pasmepom 10 x 25 mm,
Ha KOTOPOM HaHeCeHa nocrneaoBaTeNbHOCTb NMOBTOPSIOLLErOCs TOBAPHOIo
3Haka NpeanpusiTUS-U3roToBUTENS.

2.6 YnakoBKa

2.6.1 YnakoBka npowussogutcsi B cootBetctBum ¢ FTOCT 23170-78 un
obecneynBaeT NOsHY0 coxpaHsaeMocTb Npeobpa3oBarenen.

2.6.2 YnakoBbIBaHWe npeobpasoBaTternen ocywecTBNsSeTCca B 3aKpblTbIX
noMeLleHnaxX Npu TemnepaType Okpyxarwwero Bosgyxa ot nmtoc 15 go
nntoc 40 °C n oTHocuTenbHOM BnaxHocTn Ao 80 % npun OTCYTCTBUN B OKPY-
XatoLLen cpeae arpecCmMBHbIX NPUMecen.

2.6.3 MNepep ynakoBbiBaHNEM pa3beMbl U OTBEPCTUS LUTYLIEPOB 3aKpbl-
BalOT KonMmaykamu unm 3arnyLkamu, NpeaoxpaHsaoWwnMm BHYTPEHHIO Mo-
NOCTb OT 3arpsi3HeHus], a pesbby — OT MeXaHWYECKMX NOBPEXOEHNN.
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3 ICNOJNb30OBAHUE U3OENWUA NO HA3HAYEHUIO
3.1 NMoaroTtoBKa U3genuin K UCNosib30BaHNIO
3.1.1 YkasaHusa mep 6e3onacHocTn

3.1.1.1 BesonacHocTb akcnnyatauuu MO3-040, MA3-040M obecneun-
BaeTcs:

- n3onsauMen anNeKkTpuYeckux Lienen B COOTBETCTBMU C HOpMamu, ycra-
HOBNEeHHbIMK B N. 2.2.11, 2.2.12;

- HaOEeXHbIM KpensieHnem nNpu MOHTaxe Ha obbekTe;

- KOHCTPYKLMEN (BCe COCTaBHble YacTu npeobpasoBaTenen, Haxoasiwu-
€cs1 NoJ HanpshKeHNeM, pasMeLLeHbl B Kopryce, obecrneunBatoem 3a-
LWMTY 06CNyKMBAKOLLEro NnepcoHana oT CONPUKOCHOBEHUS C AeTansaiMu
W y3namu, HaxogaWwuMmncs nog, HanpsXXeHnem).

3.1.1.2 Mo cnocoby 3awuTbl YeroBeka OT MOPAXEHUS INEKTPUHECKUM
Tokom [13-040, MAO3-040U cooTtBeTcTBYIOT knaccy |l B cootBeTCTBMM C
FOCT 12.2.007.0-75.

3.1.1.3 MNMpu uncneiTaHum npeobpasoBartenen, Heobxogmmo cobnogatb
obwue TpeboBaHusa 6esonacHocTn FOCT 12.2.091-2012, a npm akcnnyaTa-
umn — «lMpaBuna TeXHMYECKOW IKCNyaTauumn 3NeKTpoyCTaHOBOK NoTpebu-
Tenen» un «lpaBuna nNo oxpaHe Tpyda Npu 3KCMnyaTauun aneKTpoycTaHo-
BOK» A1151 YCTaHOBOK HanpseHnem o 1000 B.

3.1.1.4 MNMpeobpas3oBaTeny OOMKHbI 0OCMYXMBaTbLCA NEPCOHANOM, UMe-
IOLLMM KBaNMUKaLMOHHYO rpynny no anekTpobe3onacHocTy He Huxke |l B
cooTBeTCTBMM C «[lpaBunamm no oxpaHe Tpyga Npu akchnyaTaunm anekT-
pOYCTaHOBOKY.

3.1.1.5Npun ucnblITaH n30NAUUN N U3MEPEHUN €e CONPOTUBMEHUSA
HeobxooMMO yunTbiBaTb TpeboBaHMs Ge30MacHOCTW, YCTaHOBMNEHHbIE Ha
ucnbiTatensHoe obopyaoBaHue.

3.1.1.6 SameHy, npucoeavHeHve n oTcoeanHeHne npeobpasosaTenen
OT MarucTpaneu, NOABOAALLNX U3MEPSEMYIO Cpeay, crieayeT Npon3BoOaUTb
nocre 3akpbITUsi BEHTWUNS HA NMHUK Nepe npeobpasosatensmn. OTcoean-
HeHne npeobpasoBaTtenew OOMKHO NPOM3BOAMTLCA nocne cbpoca fasne-
HWSI Ha UX BXo4e A0 aTMOCHEPHOrO.

3.1.2 BHelwHUn ocmMoTp

3.1.2.1 MNpu BHeLLIHEM OCMOTpe yCTaHaBNMBAIOT OTCYTCTBME MeXaHu4ye-
CKMX MOBPEXAEHUN, NPaBWUIIBHOCTb MapKUPOBKW, MPOBEPSHOT KOMIMIIEKT-
HOCTb.

3.1.2.2 Npn HanNnuun mexaHu4eckux noBpexaeHnin, AedeKkToB MoKpbI-
TWIA, HECOOTBETCTBUSI KOMMIIEKTHOCTU, MAapKUPOBKN OMpPenensiioT BO3MOX-
HOCTb JanbHEeNnwWero NpumMeHeHns npeobpasoBaTernen.
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3.1.2.3 Y kaxpgoro npeobpasoBaTens NPOBEPSOT HaNM4yne nacnopta c
otmeTkon OTK.

3.1.3 MoHTax nsgenun

3.1.3.1 lNpeobpasoBaTenn MOHTUPYIOT Ha NOCA404YHOE MECTO B Mnobom
nonoXxeHnn, yaobHoM Ans MOHTaxa, AEMOHTaXa U CHATMS MOoKa3aHwui ¢
YKKW (gnsa NMOS-040M1).
3.1.3.2 CnepyeTt yuuTbiBaTh, YTO OpMEHTaLMsA NnpeobpasoBaTens, MoOXeT
Bbl3BaTb CMeELLEHNEe U HEOOXOAMMOCTb NOACTPONKN «HYNSA» Ha BEIUYMHY,
3aBMCALLYIO OT AENCTBYIOLLMX CWM, YYBCTBUTENBHOCTM NpeobpasoBartens u
€ro HakroHa.
3.1.3.3 Npwu BoIBOpPE MecTa ycTaHOBKM NpeobpasoBaTenern Heobxoanmo
yuYnTbiBaTh CnegyoLlee:
- MecTa YCTaHOBKM JOJIKHbI obecneyvmBaTth yaA0OHbIE YCNOBUS OIS 3KC-
nnyartauumn n o6cnyxvBaHus;
- TemMnepaTtypa M OTHOCUTENbHAs BMAXHOCTb OKPYXKalOLero BO3AyXxa,
napameTpbl BUOpaumMu He OOSMKHbI MpeBbiaTh 3HAYEHUN, yKa3aHHbIX
B pa3gene « TexXHU4eckme xapakTepuCcTUKM» HACTOSALLIEro pyKOBOACTBA
no akcnnyaTtauuu.

BHumanue! Mpu moHTaxe npeobpasosatenen SAMNPELLAETCA npukna-
ObiBaTb ycunue 3atsbkkin k kopnycy N03-040 n k Ban-BTYNO4YHON cucteme
Ma3-040. 3atskka pe3bbOBOro coeguMHeHUs wWTyuepa npeobpasoBaTte-
nen v natpybka marmctpanv npovM3BOAMTCA NYTEM NpUKNaabiBaHUS yCUNns
3aTSHKKU K LIECTUTPAHHUKY LITYyLIepa.

3.1.3.4 OnekTpuyeckuin MOHTaX npeobpa3oBaTenen OO/MKEH MPOU3BO-
ONTbCSA B COOTBETCTBUM CO CXEMAMMW ANEKTPUHECKUMW MOOKIIOYEHWIA.

3.1.4 OnpoboBaHue

3.1.4.1 Npun onpoboBaHMM NpoBepsOT paboTocnocobHOCTL Npeobpaso-
BaTenemn.

3.1.4.2 MNMpeobpasoBatenn OOMKHbI ObITb YCTaHOBMNEHbI B pabodee no-
NOXeHWe.

3.1.4.3 MopkntoyatoT npeobpasoBaTeny K Kanubpatopy, KOMMbITEPY
unu ceteBoMy agantepy (b6noky nutaHusi) B COOTBETCTBMM CO CXEMaMM,
npuBegEHHbLIMK B NpunoxeHum b.

3.1.4.4 Bkntovarot nutanune MNMOd-040U.

3.1.4.5 MNoacoeanHsOT kK NpeobpasoBaTensiM 3agaTuynk AaBreHust.

3.1.4.6 PabotocnocobHocTb NpeobpasoBaTenen NpoOBEPSOT, MEHAS U3-
MepsiemMoe AaBrieHue OT HWXKHEro OO BEPXHEro npegena uamepeHui n ob-
patHo. [pn 3TOM OOMKHO HabMAAaTbLCA U3MEHEHME MOKa3aHUN nsmepse-
MbIX 3HAYE€HUI JABIEHNSI BO BCEM [ManasoHe.

3.1.4.7 lNMposepstoT paboTocnocodbHocTe noaceeTkn XKKU n pabotocno-
CcOoBHOCTb KHOMOK ynpaeneHus MO43-040U.
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3.1.4.8 NMpoBepsAT 1, Npn HeobxoanMMOCTW, NMPOU3BOAAT NOACTPONKY
«Hynsa» B cooTBeTcTBMM C M. 2.3.13.

3.2 Ucnonb3oBaHue nsgenun

3.2.1 OcywwectBnaT Heobxoanmbele coeauHerus MOA3-040, MA3-0401
B COOTBETCTBUWN CO CXEMaMU, NPUBEAEHHBIMU B NPUNOXeHUN b.

3.2.2 MNpeobpasoBatenu rotoBbl K paboTe cpasy nocne BKIYEHUS
3NEeKTPMUYECKOro NUTAHNS.

3.2.3 MNMpn HeobXxooUMOCTM BBINOMHAT KOH(UrypupoBaHue napamet-
pos 103-040, INO3-0401.
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4 METOOUKA NMOBEPKH

4.1 Moepky MO3-040, NMO3-040M1 npoBoadaT opraHbl FocygapcTBEHHOM
METPONOrMYeckon cnyxbbl MM Opyrme akkpeaMTOBaHHbIE Ha MpaBoO Mo-
BepKu opraHusauun. TpeboBaHus k opraHu3auumn, NnopsaKky npoBeaeHus no-
BEPKU 1 NOPSAKY NpeAcTaBneHnst pe3ynbTaToB NOBEPKU OnpeaensTcs 4o-
KymeHTamu «llopsiaok npoBeaeHUs NOBEPKU CPEACTB U3MepeHuiny», «Tpe-
©oBaHus K 3HaKy NoBepkn», « TpeboBaHus K coaepXaHnio CBUAETENLCTBA O
noBepkey», yTBepXaeHHbIMY npuka3om MuHnpomTopra Poccum ot 31 uions
2020 r. Ne 2510, n gokymeHtom MI1 202-02-2022 «[lMpeobpasoBaTtenu aas-
neHus atanoHHble MN03-040, MNMA3-0401. MeToanka NoBepKn», yTBEPXKAEH-
HbIM B YCTAHOBINIEHHOM MOpPSKeE.

4.2 luTepBan mexay noBepkamu COCTaBnsieT

- oauH rog ansa NAa3-040, NO3-040M ¢ npegenamu gonyckaemMowm OCHOB-

HOM MpUBELEHHON K BEpXHEMy npeaeny W3MepeHWn MNOrpeLHoCcTr
10,015; +0,025;
- aBa roga ana MAa3-040, NMNA3-040M ¢ npegenamm oonyckaemowm OCHOB-
HOWN NPVBEAEHHOW K BEpXHEMY npeaeny nsmepeHun norpelHoctm £0,05;
- Tpu roga ana NAas-040, NA43-040M ¢ npegenamun gonyckaeMom OCHOB-
HOW NpuBEaEHHON K BEpXHEMY npeaeny nsamepeHui norpewHoctn £0,1.

5 TEXHWHECKOE OBCITYXXUBAHUE

5.1 TexHnyeckoe obcnyxumeanume MO3-040, MO3-040M ceogutcs k co-
GrrogeHVo NpaBun aKcnyaTaunm, XpaHeHUs U TPaHCNOPTMPOBAHWS, U3M0-
XEHHbIX B HACTOSILLEM PYKOBOACTBE MO 3Kcnnyatauuu, NpodunakTudeckmum
ocmoTpaMm, nepuoamnyveckor noeepke u, Npu HeobxogmMMocTH, nepekanuo-
poBKe.

5.2 lNMpodunakrnyeckne ocMoTpbl MPOBOAATCA B NOpsAKe, YCTaHOBMNEH-
HOM Ha obbekTax akcnnyaTtauum N03-040, MA3-040/, n BkntoyatoT:

- BHELLHW OCMOTp;

- MPOBEPKY repMETUYHOCTU CUCTEMBI (MPU HEOBXOAMMOCTN);

- MPOBEPKY MPOYHOCTW KPEMMEHMs NMpU MOHTaxe (Npu MCMNonb30BaHUM

npeobpasoBaTens B KayecTBe camocTtosTensHoro C gaBnenus);

- IPOBEPKY (PYHKLMOHUPOBAHUS;

- MOACTPOWVIKY «HYNS».

5.3 MNMepuoaunyeckyto nosepky M03-040, NMA3-040M nponssoasT B cooT-
BETCTBMM C YyKasaHWsAMM, NPUBEAEHHbIMWU B pa3gene 4 HacTosILLEero pyko-
BOZCTBA MO 3KCMyaTauuu.

5.4 1MAa3-040, Na3-040U ¢ HemcnpaBHOCTSAMMN, HE NoANEXaLUMKN ycTpa-
HEHWMIO MpuK NPOMNaKTUYECKOM OCMOTPE, UM He NpoLlewme nepuogude-
CKYIO MOBEPKY, NOANEXaT TEKYLLEMY PEMOHTY.

PemonT MO3-040, MNO3-040M npounsBoguTCcst Ha NPeanpuUATUN-U3roTo-
BUTENE.
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5.5 ObecneyeHne B3pbIBOGE30NACHOCTU MPU MOHTaXe

B3pbiBo6e3onacHble M03-040Ex, MO3-040MEX MOryT NpUMeEHSITLCS BO
B3pbIBOOMACHbIX 30HAX MOMELLEHUA U HapyXHbIX YCTAHOBOK B COOTBET-
CTBUU C YCTaAHOBMEHHON MapKMPOBKOW B3pPbIBO3aLLMUTLI Mpu cobniogeHun
TpebosaHun «[MpaBun ycTpowncTBa anekTpoyctaHosok» (MY3 rn. 7.3),
«[lMpaBun TexHU4eCckon aKcnryaTalmm dMNeKTPOyCTaHOBOK notpebutenemn»
(MT33M, rn. 3.4), HacTosLLEero pyKOBOACTBA MO 3KCMMyaTaLunn, MHCTPYKL MK
Mo MOHTaXy 3N1eKTPo0BopyaOBaHNs, B COCTaBe KOTOPOro YCTaHaBNMBaloTCA
MAS-040Ex, NA3-040M1EX.

Mepen moHTaxom npeobpasoBaTenn AOMKHbI BbiTb OCMOTpeEHbI. [pu
3TOM He0o6Xx04MMO 0BpaTUTh BHUMaHWE Ha npegynpeauTenbHble Haanmcy,
MapKMPOBKY B3pbIBO3aLUUTbl U €e COOTBETCTBME KNacCy B3pbIBOOMACHON
30HbI. CriegyeT yb6eanTbcs B OTCYTCTBUM MEXAHUYECKMX NOBPEXOEHWIN KOP-
nyca v uHTepderncHoro pasbema npeobpasoBaTenen, a Takke B HaOEXXHOM
3aKpenneHnm Kpbilwkn 6atapenHoro otceka MA3-040MEXx.

AnekTpnyecknn MoHTax B3pbiBobesonacHbix M43-040Ex, MA3-040MEX
C kanubpaTopamMu OOIMKEH MPOM3BOAUTLCA B COOTBETCTBMM CO CXEMaMu
AneKkTpuYecknMu nogkntodeHnn (pucyHkm b.3, b4 npunoxerns b). Heobxo-
aumo obecneyunTb NNOTHOE NPUCOEAMHEHNE BUMOK MHTEPdENCHOro kabens
K poseTkam M03-040Ex, NA3-040MEX n kanmbpaTopos.

LWtyuepHoe npucoegnHenne MA3-040Ex, MNO3-040MEX k nmnynbcHon
NIHUK C N3MEpPSIEMON Cpefon AOMKHO BbiTb NMOTHO 3aTAHYTO.

5.6 ObecneyeHne B3pbiB0GE30NaCHOCTM NpK 3KCMyaTauum

Mpuem MNMAO3-040Ex, MA3-040MEX B akcnnyaTauuio nocrne ux MoHTaxa
W opraHm3aLmsa sKkcnnyataumm AOmKHbI MPOM3BOANTLCS B NMOSTHOM COOTBET-
ctBumn ¢ TpeboaHusmm FOCT IEC 60079-14, «[MpaBun TeXHNYECKON IKC-
nnyatauum SnNekTpoycTtaHoBokK notpebutenen» (MTO3M) rnason 3.4
«ONEKTPOYCTaHOBKM BO B3pbIBOOMACHbLIX 30HaX», a Takke OEeNCTBYHOLLUX
WHCTPYKLUUI Ha anekTpoobopyaoBaHme, B KOTOPOM YCTaHOBMEHbI Npeobpa-
30BaTenm.

OkcnnyaTtauua MNO3-040Ex, MNO3-040MEXx gomkHa ocyLecTBRATLCH C
cobnogeHnem TpeboBaHW, ykasaHHbIX B nogpasgenax «Ob6ecneyeHve
B3pblBO3aLMLLEHHOCTU» N «ObecneyeHne B3pbiBO3aLLMTbI MPU MOHTaxe 1
aKcnnyaTaumumy.

Mpu akcnnyataumMnm HeobxoaMMo HabnoaaTb 3a HopManbHOW paboTon
MOo-040Ex, MNMO3-040MEX, npoBOANTL CUCTEMATUYECKUIA BHELLHUIA U NPO-
UnakTM4eCcKun oCMOTPBI.

Mpn BHELIHEM OCMOTpE HeobXoOUMO MPOBEPUTb COCTOSIHUE CPEencCTB,
obecneunBaoLLmX B3pbIBOHE30NACHOCTL (MAOTHOCTE MpUNeraHus pasbem-
HbIX COEAWHEHWIW, NIOTHOCTb MPUNEraHus KpbilWkKM GaTaperHoro oTceka
MA3-040MEX, oTCcyTCTBME BUOUMbBIX MEXaHUYECKMX MOBPEXOEHUA HA KOp-
nyce n T.4.).
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MeproanMyHOCTb NPOUNAKTUYECKMX OCMOTPOB yCTaHaBNMBAETCS 3KC-
nayaTupyroLwen opraHnsauuen B 3aBMCUMOCTU OT YCIIOBUIA aKchnyaTaumm
Nna3-040Ex, Na3-040MEXx.

Okcnnyataunsa MO3-040Ex, MA3-040MEX ¢ noBpexaeHUsMU n Heuc-
npaBHOCTAMM 3anpeLlaeTcs.

PemoHT B3pbiBOGe3onacHbix MA3-040Ex, MO3-040MEX BbinonHseTcA
opraHM3aunen-n3roToBUTENEM.
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6 XPAHEHUE

6.1 Ycnoeusi xpaHenusa MNO3-040, MO3-040M B TpaHcnopTHOM Tape Ha
CKnage M3rotoBuTens n notpebutens AosmkHbl COOTBETCTBOBATL YCIIOBUSM
1 no FOCT 15150-69. B Bo3gyxe He JOMKHBI NPUCYTCTBOBATL arpeCCUBHbIE
npumecu.

6.2 PacnonoxeHune MN03-040, NO3-040/ B xpaHnnuwiax gomkHo obec-
neunsaTb CBOOGOAHbLIV AOCTYM K HUM.

6.3 M43-040, NO3-0401 cnegyeT XxpaHuUTb Ha CTennaxax.

6.4 PaccTosHue mexay cteHamu, nonom xpaHunuwa u Nas-040, Nos-
040U gomxHo ObITb He meHee 100 MM.

7 TPAHCNOPTUPOBAHUE

7.1 1M43-040, MNO3-040M TpaHcnopTMpyloTCA BCEMM BMAAMM TpaHC-
nopTa B KpbITbIX TPAHCMOPTHBIX cpeacTBax. KpenneHwe tapbl B TpaHcnopT-
HbIX cpeAcTBax AOMMKHO MPOM3BOAMUTLCS COrfacHO npaswunam, SencTBylo-
UMM Ha COOTBETCTBYHOLLMX BUgax TpaHcnopTa.

7.2 Ycnosusa TpaHcnoptupoBanus M03-040, MA3-040M gormkHbl COOT-
BeTcTBOBaTh ycnosusam 5 no FOCT 15150-69 npu Temnepatype okpyxato-
wero Bosayxa oT muHyc 50 go nntoc 50 °C ¢ cobniogeHnem mep 3amTbl OT
yAapoB 1 BUOpauui.

7.3 TpaHcnopTupoBaTb 103-040, MO3-040M cnegyeT ynakoBaHHbIMU B
nakeTbl U MOLUTYYHO.

8 YTUNN3ALUA

8.1 MA3-040, MNMA3-040M He cogepxaT BpedHbIX maTepuanoB U Be-
LecTB, TPebyOLLMX cneumanbHbiX METOAO0B YTUNM3aLMM, 3a UCKITKYEHNEM
ranbBaHU4ecknx anemeHToB nutaHusa MNO3-040M, koTopble AOMKHBI YyTUNK-
31poBaTbCs NOCIE UX NUCMONb30BaHUS OTAENBHO.

8.2 lNocne okoH4YaHusa cpoka cnyxobl MOA3-040, MA3-040M noasepra-
I0TCS MEPONPUATUSM MO NOArOTOBKE W OTMpaBKe Ha yTunusauuio. MNpu aTom
cnenyeT pyKOBOACTBOBaTbCA HOPMATUBHO-TEXHUYECKUMWN AOKYMEHTaMM No
YTUNN3aunm, NPUHATBIMU B SKCTYaTUPYIOLLIEN OpraHv3aLmu.
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NMPUNOXEHUE A
l'a6apMTHble, npucoegnHUTesrNibHble U MOHTAXHble
pa3Mepbl npeobpasoBaTtenen AaBreHUA 3TaNOHHbIX
«MNA3-040», «NA3-040U»

L —
TERTH
Murasme: =

[Opyrue BapuaHTbl NpucoeaAnHUTENbHbBIX pa3MepoB (MecTo A)
npueefeHsbl Ha pucyHke A.3

PucyHok A.1 — TabapuTHble, NpucoeanHUTENbHbIE U MOHTaXHbIE Pa3Mepbl
Mas-040



MNpogormkeHne npunoxeHnsa A
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Opyrne BapuaHTbl NpUCOeaMHUTENBHBLIX pa3MmepoB (MecTo A)
npueBeaeHbl Ha pucyHke A.3

PucyHok A.2— MabapuTHble, TpUcoeanHUTENBbHBIE U MOHTaXHbIE pasMepsbl
Mao3-040M
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MpogorkeHne npunoxexHns A
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PucyHok A.3 — BapmnaHTbl NPUCOeANHUTENbHBIX pa3mepoB (MecTo A)
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MpogorkeHne npunoxexHns A

> - [ll©

SAEMEFR
MPEOBPA30OBATENb OABNEHWUA S3TANOHHBLIN
Mogemns[____|
Makc. ouanasoH uamepenwii:| |
MorpewHocTs: £
P65 Tepen'or 20 70 +60
3ae Ne | |20 ]~

CpenaHo B Poccuu

PucyHok A.4 — Tabnunyka ¢ mapkmnposkon N3-040

> np3-040{ | [H[@

SAEMEPRP
MPEOBPA3OBATESb OABNEHNA 3TANOH HblIA
Mopens[ ]

Makc. ouanasoH uamepeHuin:| |

[MorpewHoCcTL:
Mutanue:=5 B; 10 MA
Tepen ot -20 go +60

3aB.Ne | | 20[r.

| |
EX EASCRUGRUL
OExiallCT6.. T4 Ga X

IP65 -20°C<T£60°C Cpenano e Poccum

PucyHok A.5 — Tabnunyka ¢ mapkmposkown 103-040Ex
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MNpogormkeHne npunoxeHnsa A

> n.ua-o4ow4:@ IR

SAEMEFR

Mogenb: [ ]
Makc. guan. namep: | |
MorpewHocTe: [ |

BatapenHoe nutanue: 3 x (LR6 AA 1,5 B)
BHewHee nuTaHue: =5 B; 40 mA

Tcpep ot -20 go +60

3as Ne: | [ | Ir.
IP65/IP67 CpenaHo B Poccumn

PucyHok A.6 — Tabnunyka ¢ mapkuposkow 103-040U

> np3-040mex] @ L

SAEMEPR
Mopenw: [
Makc. aunan. uamep. | |

MorpewHocTb: £ |

BatapeitHoe nutaHue: 3 x (LR6 AA 1,5 B)
BHewHee nuTtaHue:= 5 B; 40 mA

Tcpen ot -20 oo +60

3aB. Ne: | ! | .

I I
[x EA3C RUC-RU.| |
-20°C<Ts60°C 1ExiallB T6..T4 Gb X
IP65/1P67 CpoenaHo B Poccumu

PucyHok A.7 — Tabnudka ¢ mapkmposkor N43-040MEx
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NPUNOXEHUE b
CxeMmbl aneKkTpuyeckue NOAKNIYEeHUN

r143-040, HKCY-260,
ngs-o0404 Kabens "K3" HKCY-2012
Llens | & = | Lens
+5V A A +5V
GIND B B GND
RX C [% RX
™ D D ™
r4g3s-040,
43-04011 KaGens "K4" MKCY-3000
Llens | & 2 | Lens
+5V A A +5V
GND B B GND
RX C C RX
™ D D ™

PucyHok B.1 — Cxema anekTpnyeckas NoAKMoYeHNni
Nnas-040, Na3-0401 k UKCY
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MNpogomkeHune npunoxexHns b

USB2.0 MK

miniUSB | MHIrP-05U-2/M3

43-040,
rnogs-04oum
Llens | <&
+5V A
GND B
RX [%
> D

PucyHok B.2 — Cxema anektpuyeckas nogknoyeHum
Nnaos-040, NA3-040M k MK

MAS-0401 CeTeBoit
apjanTep

LEMb|~<<

+5V| A

GND| B

RX| C

TX| D

PucyHok B.3 — Cxema anektpuyeckas nogknodenuin N43-040/
k ceTeBOMY aganTtepy (6noky nutaHusi)
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MpogorxkeHune npunoxeHna b

B3apereoonacHas 3oHa 0 (11A)

r03-040Ex Ka6enb "K3" HKCY-260Ex
Uens | <& 3 | Uens
+5V | A |+ H Al v
GND B | — B GND
RX C — C RX
T D = — D T
- -
I _____________________ -
BapeieoonacHaa 3oHa 1 (11A)
M3-040Ex,
T3-040MEX Kabens "K3" MKCY-260Ex
Lems | <& - | Uens
+5V A A +5V
GND B B GND
RX C [ RX
™> D D X
L—

PucyHok B.4 — Cxema anekTpunyeckas NoaKmoyeHunim
NMAa3-040Ex, NO3-040MEX k MKCY-260Ex
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MNpogomkeHune npunoxexHns b

Bapereoonacras 2oHa 1 (1iB)

M3-040Ex,
113-040MEx Kabens "K4" MKCY-3000Ex
Uens | <& S | Lens
+5V | A A | +5V
GND B B GND
RX C C RX
X D D >

PucyHok B.5 — Cxema anektpuyeckas NOAKNIoYeHNN
MA3-040Ex, MA3-040MEx k MKCY-3000Ex
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NMPUNOXEHUE B
Mpumep 3anucu o603Ha4YeHUA Npu 3aKase

NMPEOBPA3OBATEIIN OABNTEHUA 3TAJITIOHHbIE
nas-040, NO3-040U1

x /I x !/ x /! x ! x !/ x [/ x [/ x [/ x [/ x| x | x [/ x
i1 2 3 4 5 6 7 8 9 10 11 12 13

1 Twn n moagndumkaunsa npubopa:
-NA3-040 - 6e3 uHankaumu;
- NA3-040U — ¢ nnankaumen.

2 Bwua ucnonHeHus:
- — — 00WenpOMbILLIIEHHOE;
- Ex — B3pbIBO3aLLmLLEHHOE®.

3 Kop Buaa paBnenus (tabnuvua 2.3):
- O — n30bITOYHOE;
- OA — abcontoTHoE;
- VB — n30bITo4YHOE — paspexeHue.

4 Kop mogenu (Tabnuua 2.3).
5 Tlpegensl gonyckaemon OCHOBHOW MPUBEAEHHOW MOrpewHocTu ty, %
(Tabnuua 2.3):
- 0,015;
- 0,025;
- 0,05;
-0,1.

Basosoe ucnonHexne — 0,1.
6 KucnopoaHoe mcnonHeHne n onumsi obesxxmpuBaHme:
- — — be3 obe3xknpmnBaHus;
-Ob - obe3xnpuBaHue™*;
- O2 — kucnopogHoe (Toneko Ans koga mogenu: 150, 160, 170, 180, 190,
350, 360).

7 KomnnekT nporpammHoro obecnevenms «APM MNO3» ¢ mogynem nHtep-
dencHbim MUIMP-05U-2/M3 ansa nogkntoyeHuns K MNMK:
- — — 0e3 KOMMMeKTa;

-NoO.

8 Kabenb nHTepdericHbIn ons nogkntoveHus k AJIEMEP-UMKCY-3000:
-— —0e3 kabens;
- K4.
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9 Kabenb wuHTepdencHbin ans nogknoveHus k WKCY-260, SJIEMEP-
MKCY-2012, 3JIEMEP-MKQO-160, 3JIEMEP-MNKQO-260, SJIEMEP-KOM-
030, 3JIEMEP-ML3-040:

- — — bes kabens;
- K3.

10 CeteBow agantep nutaHus (6nok nutaHus) — Toneko ang NA3-040U:
- — — 6e3 bnoka nuTaHus;
- BI.

11 BaHfgax 3alMTHbIN pe3nHoBbIN (ToNbKo Ansa Tuna npubopa MNA3-040M1):
-— —6e3 6aHgaxa;
- B3P.

12 Keic TpaHCNOPTUPOBOYHbIN:
- — —6es keiica;
- KEUC.

13 O6o3HaYeHne TEXHNYECKUX YCIOBUIA
- HKMK.406233.072TY.

MpumeyvaHus

* MapkupoBka B3pbiBo3awuTsl ana MNA3-040Ex: OEx ia IIC T6...T4 Ga X.
Mapkuposka B3pbiBo3awmtbl and MNA3-040MEx: 1Ex ia IIB T6...T4 Gb X.

** [NpeobpasoBaTenu gaenexHus atanoHHble ¢ onunen Ob (obesxumpuBaHune)

npegHa3HavYeHbl TOMbKO AN MOBEPKU U KannbpoBKM CpeacTB M3MepeHus

AaBreHNsi KUCITOPOAHOrO NCMOSTHEHWS.

BHUMAHME: MPEOBPA3OBATENN OABNEHUA C OMNUMEN «OBE3XKUN-
PUBAHME» HE OTHOCATCA K KNCNOPOOHOMY OBOPYJOBAHUIO U
HE NMPEOHA3HAYEHLI AJ1A PABOTbI C TASOOBPA3HLIM KMCJTIOPO-
JOM N OBOIrAWEHHBIM KNCITOPOOOM BO3YXOM!

B coctaB 6asoBov komnnektauum MO3-040M Bxoant komnnekt 6aTapeek
(Tun anemeHTa nutaHnsa LR6 AA 1,5 B — 3 wt.), yctaHoBneHHbIX B 6aTapen-
HbI OTCEK.

OnuncaHue coctaBa 6a30BOM KOMMMEKTaUUN U OOMOMHUTENBHOIO OCHalLle-
Hua MNO3-040, NO3-040U npueedeHsl B Tabnuue B.1.

NMPUMEP 3AKA3A

MA3-040M / Ex / AN / 120 / 0,025/ OB / MO / K4 / K3 / BN / B3P / KENC /
HKIMK.406233.072TY
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Tabnuuya B.1 — CocTtaB 6a3oBon KoMnnekTaunum u AonofHUTEeNbHOE OCHa-

weHune MNAO3-040U1

Kom now Cocras 6a-
H A np 30BOWN KOM-
auMeHoBaHve OOMNOnHUTENb- nneKTaLm
HOM 3akase '
KOnM4ecTBO
Kabenb nHTepdencHein ans nogknodexus MNa3-040, Na3-0401
Kk MIKCY-260, SNIEMEP-UKCY-2012, SNEMEP-MKA-160,
ANEMEP-MNKO-260, ANEMEP-KOM-030, 3JIEMEP-MLI3-040 K3 —
K4 —
Mogaynb nHTepdencHbii MUMP-05U-2/M3 gnsa nutanluns v noa- ] ] .
kntovexus MA3-040, NA3-040U k INMK (4epe3 USB-nopT) MWIP-05U-2/M3
CeTteBon agantep nutanus (6nok nutanns) ans MNMA3-040U B-raa-040m —
Komnnekt 6atapeek ans MA49-040U1 ) ] 1
(Tun anemeHTa nutanHusi LR6 AA 1,5 B — 3 wr.) KB-T[1S-0401 1
Bpenok marHuTHbIn ans M43-040 BP-MA3-040 12

BaHgax 3almnTHBIN pe3nHoBbIi ans MN43-040U1

B3P-M43-040M1

Kelc TpaHCNoOpTMpPOBOYHbIV NiacTukosbin Ans MNA3-040

KEWC-NO3-040

Kevic TpaHCNOpTUPOBOYHbIV NnacTukoBkln ans M43-040U

KEWC-NAQ3-
0401

Mpumevanns

anemeHTamn B 6aTapenHom oTceke.
2 Tonbko npy 3akaze M03-040

D Tonbko npu 3akase M3-040. MocTaeka MO3-040M ocyluecTBNAETCS C YCTAHOBNEHHLIMM
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NPUNOXEHUE I
HononHuTtensHble eAMHNLBI M3MEepPeHns

Obosrave- KoatbdpuumeHT
EpnHunua HMe Ha _U‘
Onucaxwue (1 kMa=k eg.
namMepeHuna YKKU Mam.)
na3-040K '
rclem? gffcm2 | fPaMMcunbl Ha kBafpat- 10.19716
Hbli CAHTUMETP
MHICM? DY/cmz2 | AYHa Ha KBaApaTHbIit caH- 10000
TUMETP
ar at aTtMmocdepa TexHu4eckas 0.01019716

Topp torr TOpp (MUNNUMETP PTYTHOTO 7 500636

cTtonba)

MTOpP mtorr MUITIIUTOPP 7500.636
MKM pT. CT. umHg MMKpOI\gi;?g;yTHOFO 7500.636
CM pT. CT. cmHg cARTANGTD Dy THOr 0.7500636
inHg (0 °C) InHg 0°C OONM PTYTHOro ctonba 0.2953006

inHg (60 °F) | InHg 60F OONM PTYTHOro ctonba 0.2961339
cMBOA. cT. | cm H20 CaHTMMETP BOAAHOTO 10.19744
cTonba

inH20 (4 °C) | InH20 4C OrorM BoasiHoro ctonba 4.0147402
inH20 (20 °C) | InH2020C | pgtovim BogsaHOro cronda 4.021862
inH20 (60 °F) | InH2060F | Aawurm BoasiHoro cronba 4.018645
ftH20 (4 °C) | ftH20 4C dyT BogsHoro ctonba 0.3345617
ftH20 (20 °C) | ftH2020C dyT BogsHoro ctonba 0.3351551
ftH20 (60 °F) | ftH2060F dyT BogsHoro ctonba 0.3348871

mSW (0°C) | mswoec | METP CT‘;‘;ZZ""OPC"O” 0.09918444
inSW (0 °C) | Insw o°c | AM CT‘;gziIMOPCKO"' 3.904899
ftSW (0 °C) | ftSW 0°C | doyT cTtonba mopckow Bogbl 0.3254082

amMmepukaHckas (KopoTkas)
tsi tsi TOHHa 7.25189E-05
Ha KBagpaTHbIN OIO1UM

psf psf dYHT Ha KBagpaTHbIA OyT 20.88543

tsf tsf amepukaxckas (KopoTkas) | - 5144471

TOHHA Ha KBagpaTHbI yT
ozlin? (osi) | Oz/In2 yHUWA Ha kBafpaTHbIN - 5 350605585
AnM

52




NMPUNOXEHUE O
MpoTtokon o6meHa no uHtepdcency RS-232

0.1 Npotokon o6meHa no nocnegoBaTenbHOMy UHTepdency RS-232
0.1.1 O6wwmin dopmaT 3anpoca n OTBeTa

3anpoc: :<agpec npubopa>;<Cmd>[;napameTpbl KOMaHAbI];<KOHTPOIb-
Has cymma><CR>

OtBeT: !<agpec npubopa>;<0TBeT>;<KOHTpOnbHasa cymma><CR>

"' n'l' yka3bIBalOT Ha Ha4Yano NoChISIKK.

<apgpec npubopa> — nose onNncaHo HMXe.

Mocne cumeona <CR> (kog 0xD) moxeT crnegoBatb kog OXFF, uto siBnsi-

eTcsa OoNYyCTUMbIM.
[.1.2 KomaHaebl

KomaHga «0» (Cmd=0) - “onpegenexuve Trna npubopa”
3anpoc: :<agpec npubopa>;<Cmd>; <koHTposnbHasa cymma><CR>
Oteet: !<agpec npubopa>;<tun npubopa>; <KOHTPOrbHas

cymma><CR>
<Tun npubopa> — uenoe 6e33HaKOBOE

KomaHga «1» (Cmd=1) - “4TeHne namepsemon BenninHol’
3anpoc: :<agpec npubopa>;<Cmd>; <HomMep kaHana>;<KOHTpOJSibHas
cymma><CR>
OtBeT: !<agpec npubopa>;<3HavyeHune>; <KOHTposibHas cymma><CR>
<3HayeHue> — n3mepsiemMasi BenmumHa, unm kog ownbku.

KomaHga «34» (Cmd=34) - “YcTaHOBUTbL CKOPOCTb 0OMEHa”
3anpoc: :<agpec npubopa>;<Cmd>; <ckopoCTb 0B6MeHa>;<KOHTpPOIibHast

cymma><CR>

OtBeT: !<appec npubopa>;<$koa Bo3BpaTa>; <KOHTpOIbHas
cymma><CR>

<CKOpPOCTb OOMEHa> — 3HaYEHUsI:

2 —1200 6o0p,

5 —-9600 6o0p,

6 — 19200 604,

8 — 57600 60pa.

BoamoxHble kogbl Bo3BpaTta: EZERO, EINVALCMD, ERANGE.
lMpeobpasoBaTenb OTBEYAET HA CTapon ckopocTu. Mocne oTBeTa npouc-
XOONT MEPEKIIOYEHNE HA HOBYH CKOPOCTb.
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KomaHga «37» (Cmd=37) - “YteHune napameTpa npubopa”

3anpoc: :<agpec npubopa>;<Cmd>; <IdPAR>;<koHTpOsbHas
cymma><CR>

OtBeT: !<agpec npubopa>;< Bo3Bpallaemoe 3HaYeHne>; <KOHTPOsibHas
cymma><CR>

<IdPAR> - TpexbanTHbIN naeHTUrKaTop NnapameTpa, 3anncaHHbIN B

wectHaguatepuyHom Buae(OFCD1A).

MepBbIi 6anT — HOMep KaHana,

BTOPOMN U TpeTui BanTbl — naeHTudmrkaTop napameTpa.

<BO3BpaLlaemMoe 3Ha4yeHne> — 3Ha4YeHne napameTpa B LiecTHaguaTepuy-
HoMm Buae (OF2BOOFF) unu $<kop oLMOK1> — Npy BO3HUKHOBEHUM
owmnobKu.

Bo3moxkHble koabl owwmnbok: EINVALCMD, ENOPAR, EPERM, EACCESS.

KomaHga «38» (Cmd=38) - “3anucb napameTtpa npmbopa”

3anpoc: :<agpec npubopa>;<Cmd>; <IdPAR>;<3HayeHune napa-
MeTpa>;<KOHTposnbHas cymma><CR>

OtBeT: !<appec npubopa>;<$Koq Bo3BpaTa™>; <KOHTPOsIbHas
cymma><CR>

<IdPAR> - TpexbanTHbIN naeHTUdMKaTOp NapameTpa, 3anncaHHbIN B

wecTHaguatepuyHom Buae(OFCB1A).

MepBbIi 6aT — HOMep KaHana,

BTOPOM U TPeTUiA BaiTbl — naeHTUdMKaTop napameTpa.

<3HayeHue napameTpa> NocneaoBaTenbHOCTb 6alT, 3annCcaHHbIX B LLECT-
HaguaTepunyHom Buae (OF2BOOFF).

BoamoxHble kogbl Bo3BpaTta: EZERO, EINVALCMD, ENOPAR, EPERM,
EACCESS, ERANGE.

[.1.3 Kogpl oimnbok.

- EZERO - ycneluHoe 3aBepLueHue;

- ENOCMD - komaHaa He HangeHa;

- EINVALCMD - HeBepHbIN hopMaT KOMaHAb!;

- ENOPAR — napameTp He HangeH;

- EPERM — HapyLwleHune npas gocTtyna;

- EACCESS - owwubka 4teHus (B ToM yucne npu HeconageHun CRC) u
3anucu napameTpa unu danna (napameTp TONbKO ANs YTeHus, 06-
NacTb AaHHbIX XpaHeHWs napameTpa 3allulieHa OT 3anucK);

- ERANGE - BbIxog napameTpa 3a rpaHuly guanasoHa;

- EINTRL — BHYTpeHHsAs ownbka npubopa;
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- EINVAL — owmnbo4HbIn aprymeHT. Hanpumep, aTa owmnbka BO3HMKAET,
eCnv 3afaHbl TakMe apryMeHTbl KOMaHgbl "yCTaHOBKa agpeca B
danne”, npu KoTopbIX yKkasaTtesnb B dhanne ycTaHaBnvMBaeTcs nepes
Hadvanom canna.

[.1.4 ®dyHKUMKM pacyeTa KOHTPONBHOW CyMMBbI
WORD UpdateCRC (BYTE src, WORD crc ) {

char i=8;
crc A= src;
while(i--) {
if(crc & 1) { crc >>=1; crc ~=40961; }
else crc >>=1;

}

return crc;

}
WORD CalcCRC  (BYTE *src, WORD size) {

WORD crc=0xFFFF;
while(size--) crc = UpdateCRC (*src++, crc);
return crc;

YTeHne n3mepeHHOro 3HavyeHns aBneHus

YUTeHne n3amepeHHOro 3Ha4yeHus AaBneHuns NpomM3BOAMTCA KOMaHOoM «1»
(Cmd=1).

Appec yctponcTtea Bcerga 241 (dec).

Mpumep obmeHa B dpopmaTe ASCII:
IRP_MJ_WRITE Length 14: .:241,1,0;892.
IRP_MJ_READ Length 20: .1241;-0.1562;51058.
IRP_MJ_WRITE Length 14: .:241,1,0;892.
IRP_MJ_READ Length 20: .1241;-0.1574,42784.
IRP_MJ_WRITE Length 14: .:241,1,0;892.
IRP_MJ_READ Length 20: .1241;-0.1573;38690.

Mpumep obmeHa B popmaTte HEX:

IRP_MJ_WRITE Length 14: FF 3A 32 3431 3B 31 3B 30
3B 383932 0D

IRP_MJ_READ Length 20: FF 21 32 34 31 3B 2D 30 2E 31 36 36
36 3B 3137 3236 340D

IRP_MJ WRITE Length 14: FF 3A 32 34 31 3B 31 3B 30
3B 3839320D

IRP_MJ_READ Length 19: FF 21 32 34 31 3B 2D 30 2E 31 36 33
38 3B 38 38 30 34 0D
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IRP_MJ_WRITE

3B 3839320D
IRP_MJ_READ Length 19: FF 21 32 34 31 3B 2D 30 2E 31 36 33
38 3B 38 38 30 34 OD

IRP_MJ_WRITE

3B 3839320D
IRP_MJ_READ Length 20: FF 21 32 34 31 3B 2D 30 2E 31 36 36
36 3B 3137 3236 34 0D

0.2 OnucaHue napameTtpoB MNO3-040, NO3-040U

Tabnuvua .1 — Onucanue napametpos M43-040, NO3-040U1

Length 14: FF 3A 32 34 31 3B 31 3B 30

Length 14: FF 3A 32 34 31 3B 31 3B 30

Anpec [ocTynHoCcTb Mpyme-
perncrpa Onwcarive Mnad3-040 |Ngo-040M| uyaHwue
1 CkopocTb 0bmeHa no nHTep- a a Tabnuua
deiicy RS-232 A A 0.2
2 M3amepeHHoe 3HayYeHne a a Tabnuua
pasneHus, kla A A 0.3
3HaueHne TemnepaTypbl Tabnuua
3 CceHcopa Aa Aa 0.4
10 Bpems aemndupoBaHus aa aa Ta%.ngua
12 KonuuyectBo 3HakoB nocre a a Tabnuvua
3anaTon A A [.6
15 Bpems 3a0epXKKN aBTOBbI- et na Tabnuvua
KnoyeHus (Tanmep) 0.7
18 Homep nogananasoHa HeT na Ta6un8v| Ha
28 Bepcus BHyTpeHHero MO aa na Ta6un9v| Ha
30 EaovHuua namepeHus aa aa Tagqv(l)ua
PaspelueHne koppekuunm Tabmua
38 HYNS OT KHOMKM (MNn gaTymka aa aa
X 0.11
onna)
42 BoccTaHoBneHne 3aBoacKmx a a Tabnuua
YCTaHOBOK A A .12
49 Mogaenb npeobpa3soBaTens aa aa Tagqv:;ua
MorpelwHocTb Npeobpasosa- Tabnuua
53 Tens Aa Aa 0.14
N3amepeHHoe 3HaveHne faBrne-
Tabnuua
56 HYS B TEKYLLMX (YCTAHOBIEH- ha ha .15
HbIX) €OVHMLAX N3MEpPEHUst )
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Apopec JocTynHocTb Mpume-

pervcTpa Onmcakme NO3-040 [NO3-040M| uarve
111 AsbIk NpeacTaBneHns et na Tabnuuya

MHOPMaLIMKN Ha MHOMKaTOpe [.16
MpoeHTudmrkauMoHHoe Hanme- Tabnuuya

138 HoBaHuWe BHyTpeHHero MO Aa Aa 0.17
139 3aBopckon Homep aa aa Tagqlgua
158 Mpepen curHanusaumm et na Tabnuuya

neperpysku .19
PerncrtpaunoHHbin Homep CA Tabnuuya

186 |5 heectpe UMD OEM ha ha [1.20

Tabnuua [.2 — CkopocTb 06meHa no nHtepdency RS-232

Twn

Enum (nepeuuncnexne)

Pa3mep (6anT) 1
[ranasoH 3Ha4YeHun 2,5,6,8
3aBofckas ycTaHOBKa 2
YteHne aa
3anncb na
Ko, 3Ha4YeHne

2 1200
Onucanune 5 9600

6 19200

8 57600

anMe‘-IaHI/Ie — NMocne 3anucu napameTpa, HoBoe€ 3Ha4eHne 6WJ,€T
NPUMEHEHO TOJIbKO MOocrie nepe3arpyskum npe06pasoBaTenﬂ.

Tabnuua [.3 — IamepeHHoe 3Ha4yeHue gaenexus, kla

Tur i Byte + Float i} .
(6anT + NnepemMeHHas ¢ nnaBaLen TOYKON)

Pa3mep (6anT) 5

[nanasoH 3Ha4YeHnn HEeT

3aBoackas ycTaHOBKa HeT

YteHne aa

3anuchb HeT

M3mepeHHoe 3HaueHne aaeneHus, kla, ¢ y4étom:

Onucanune - BEJNIUYMHBI NOACTPONKN «HYNSA»;

- BpeMeHu gemndmpoBaHus (agpec peructpa «10»)

MpumeuaHue — dopmat aaHHbIx struct {BYTE Status; float Value;};
roe Status: npyusHak HOBOro 3Ha4yeHus, Value : 3HadeHue.
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Tabnuvua [0.4 — 3HadyeHne TeMnepaTypbl CEHcopa

Tun } Byte + Float § }
(6anT + nepeMeHHas Cc nnaBarLen TOYKON)

Pa3mep (6anT) 5

[nanasoH 3Ha4YeHnn HeT

3aBoackas ycTaHOBKa HeT

YteHne na

3anucb HeT

Onvcanme 3HayeHve MamepeHHoonCe)l)wnepaTypbl ceHcopa B

MpumeyaHune — ®opmat gaHHbIx struct { BYTE Status; float Value; };
roe Status: npusHak HOBOro 3HayeHusi, Value : 3HayeHme.

Tabnvua [.5 — Bpems gemndunposaHms

Tun Float (nepemeHHas ¢ nnaBarLen TO4Kon)
Pa3wmep (6anT) 4
[ranasoH 3Ha4YeHnn 0...10
3aBofckas ycTaHoOBKa 0
YteHune na
3anucb aa

BpeMsi AemMnmpoBaHns M3MEPEHHOIO 3HA4YEHMUS

OnucaHue JaBneHus

(0 — cpyHKUMS gemnprpoBaHUS OTKMOYEHA)

Tabnuua .6 KonuyecTBO 3HAKOB nocne 3ansToun

Tun Byte (6awT)

Pa3wmep (6anT) 4

[nanasoH 3Ha4YeHnn 0...4

3aBoackas ycTaHOBKa 4

YteHne Ja

3anncb na

KOMNNYeCTBO AECATUYHBIX 3HAKOB MOCIe 3ansToun,

Onucanuve

0T06pa>|<ae|v|b|x Ha MHOUKaTope B none

N3MEepPEHHOro 3Ha4yeHna gaBneHna
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Tabnuua [.7 — Bpewmsi

3a4EePKKN aBTOBbIKITOYEHMs (Tanvep)

Twn

Enum (nepeuuncneHne)

Pasmep (6aiT) 1
[dvanasoH 3HauYeHui 0...7
3aBogckasi ycTaHOBKa 0
UrteHne aa
3anucb na
Onucanve

3apepxka aBToBblktoueHus N03-040U, Buibupae-
mas u3 psga: 1, 5, 10, 20, 30, 60 n 120 MuH.
(0 — pexxum HenpepbIBHON paboThl).
Bpemsi 0O aBTOBbLIKITIOYEHUSA U3MEPSIETCS C MO-
MeHTa nocnegHero Haxartusi KHornku npeobpasosa-
Tens.
Ons npeobpasosatenen M3-040 aBToBbLIKMIOYE-
HWEe He MPOU3BOANTCA.
Kog| 3HayeHne
0
1
5
10
20
30
60
120

N[OOI A WIN|IF|IO

Tabnuvua [.8 — Homep

noggvana3oHa

Tun

Enum (nepeuncnexue)

Pa3wmep (6anT) 1
[rnanasoH 3Ha4YeHnn 0...4
3aBofckas ycTaHoOBKa 0
YteHne Ja
3anncb na
TeKyLLMIA HoMep nogamnanasoHa U3MepeHui,
CTAHOBIEHHbLIN NOJIb30BaTENEM
Koo 3Ha4YeHue
0 aBTOMaTN4YecKuin BblGop
1 1
Onucanune 2 2
3 3
4 4
5 5
6 6
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Tabnuvua [.9 — Bepcusi BHyTpeHHero MO

Tun String (maccus 6anT)
Pa3mep (6anT) 1...25
[nana3oH 3Ha4YeHnn HeT
3aBoackas ycTaHOBKa HeT
YteHne na
3anucb HeT
BeEpcus 1 gata komnunsiumm sctpoexHoro MO,
Onucanue ASCII cTpoka 3aBepLuatowasicsa cumaoriom /0’

Mpumep: “1.000”.

Tabnuvua [0.10 — EguHuua namepexns

Twn

Enum (nepe4uncneHune)

Pa3mep (6anT) 1
[nana3oH 3Ha4YeHnn 0...11
0 umm 1
3aBoackas ycTaHOBKa
(B 3aBUCUMOCTM OT Mogenn npeobpasoBaTens)
UTteHue aa
3anucb aa
€0VHULbI U3MEPEHNS], B KOTOPbIX U3MEPEHHOE 3Ha-
YeHVe BbIBOOWTCS HA UHOUKATOP U B OTBET Ha KO-
MaHgy nHtepdenca “1;0;” (4TeHne n3amMepeHHoro
3HaYeHWs gaBneHus B UMpoBoM BUAE)
Koa 3HaYeHue
0 Mlla
1 KlMa
2 Ma
3 Krc/m2
Onucanue 4 Krc/cm2
5 MM pT.CT.
6 bap
7 psi
8 atm
9 MmMH20
10 mbap
11 rMa
12 USER 1
13 USER 2
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Tabnuua [1.11 — Pa3pelueHne NoACTPONKM «HYNsi» OT KHOMKM (Mnun gaTymka

Xonna)
Tun Enum (nepeuuncnenue)
Pa3mep (6anT) 1
[nanasoH 3Ha4YeHnn 0...1
3aBoackas ycTaHOBKa 1
YteHne na
3anucb na
napameTp onpeaensieT BO3MOXHOCTb NOACTPONKA
«HYNs» ¢ nomoLubto kHornku (ansa MNO3-040M1) nnn
gatyuka Xonna (gnsa NMao-040)
Onucanme Koa 3HayeHve
0 3anpeLeHo
1 paspeLueHo

Tabnvua [.12 — BoccTaHOBNEHNE 3aBOACKNX YCTAHOBOK

Tun Byte (6awnT)
Pa3mep (6anT) 1
[nanasoH 3Ha4YeHnn 0...255
3aBojckas ycTaHOBKa HeT
YrteHne HeT
3anucb aa
Onucanuve

3anucb nboro 3Ha4veHust ot 0 o 255 no aTon Ko-

MaHe HauMHaeT npoueaypy BOCCTaHOBMEHUs 3a-

BOACKUX HacTpoek u3 FLASH-namaTtn npeobpaso-
BaTens.

Tabnuua .13 — Mogenb npeobpasosartens

Tun

String (maccus 6awnT)
Pa3wmep (6anT) 6
[vanasoH 3HayYeHun HeT
3aBoackas ycTaHOBKa «COrfacHO 3aKasy»
UrteHne ja
3anucb HeT

CTpoka 3aBepLuatoasica cumeosiom \Q’ ¢ 0603Ha-

Onmcanue

YyeHnem mogenuv npeobpasoBaTens.
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Tabnuvua [.14 — NMorpewHocTb NpeobpasoBaTens

Twn

Enum (nepeuncnenue)

Pa3mep (6anT) 1
[nana3oH 3Ha4YeHnn 0...3
3aBofckas ycTaHOBKa «COracHoO 3aKkasy»
YteHne na
3anncb HeT
npegenbl 4onyckaemMon OCHOBHOM NpuBeaeHHOM
norpewHoct 1y, %
Kon 3Ha4YeHne
Onucanue 0 0,015
1 0,025
2 0,05
3 0,1

Tabnuua [0.15 — NIamepeHHOe 3Ha4yeHune OdaBneHusi B TeKywmx (yCTaHoB-
NEHHbIX) eanHMLAax N3MepeHns

Tun § Byte + Float i §
(6anT + nepemeHHas C NyaBaroLLEN TOYKON)
Pa3mep (6anT) 5
[ranasoH 3Ha4YeHnn HeT
3aBoackas ycTa-
Hoakaﬂ g HeT
UrteHne HeT
3anucb HeT
3Ha4YeHVe N3MEPEHHOro OaBMNEeHUsI C Y4ETOM:
Onucaxve - NOACTPOVIKN KHYIS»,

- BpemeHu gemndpumpoBanus (agpec pernctpa «10»)

Mpumevanune — dopmat gaHHbix struct {BYTE Status; float Value; };
roe Status: npusHak HOBOro 3Ha4yeHus, Value : 3HayeHue.

0401

Tabnuua [0.16 — Asbik npencraeneHuss uHdopmaumm Ha mHgmkatope MOO-

Tun Enum (nepeuucnexue)
Pa3wmep (6anT) 1
[nana3oH 3Ha4YeHumn 0...1
3aBofckas ycTaHOBKa 1
YteHune ha
3anncb aa
npeacTaBneHnst MHopMaLuum Ha MHAMKaTope
M43-040M (napameTp He goctyneH ang N03-040)
Onucanue Kog 3Ha4yeHne
0 aHIMNNCKNI
1 pycckumn
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Tabnuua .17 — \aeHTndmrKaumoHHoe HauMeHoBaHe BHyTpeHHero N0

Tun String (maccuB 6awnT)

Pa3mep (6anT) 13

[nanasoH 3Ha4YeHnn HeT

3aBofckas ycTaHOBKa “PDE-040-6722"

YteHne na

3anucb HeT
naeHTndrkaunmoHHoe HammeHoBaHue O B cooT-

Onvcanme BETCTBMM C ONUCaAHMEM TUMNa cpeacTea N3MepeHus
(napameTp ucnonb3yeTcs Npu noBepke npeobpa-
3oBarenemn)

Tabnuvua [.18 — 3aBogckon Homep

Twvin

Dword (gBovHOe croso)

Pa3wmep (6anT) 4

[ranasoH 3Ha4YeHnn 0...4294967295

HavanbHoe

3HaYeHme yCTaHaBnMBaeTCA Ha 3aBoae-n3rotoemutene
YteHne ha

3anucb HeT

Onvcanme 3aBOACKOW HOMep npeobpasoBaTens, ycTtaHaBnuea-

€TCA Ha 3aBoge-unsrotosuterne

Tabnuua 0.19 — MNpeagen curHanusauum neperpysku

Tun Byte (6awnT)
Pa3wmep (6anT) 1
[rnanasoH 3Ha4YeHnn 0...110
HavanbHoe 105
3Ha4YeHne
YteHne ja
3anuchb na
Onucanuve

Mpenen curHanusaumn neperpy3ku (ganee — MNCI1)
3aaeTcs B LlenoYnUcneHHbIX % OT BEPXHEro npe-
Aena ycTaHOBIEHHOro nonb3oBaTeneM amanasoHa
namepeHunin. 3anuce Hynesoro 3HayveHus MNCI1 oT-
KntoyaeT 3BykoBon curHan («OFF») u curHanusa-
LMK0 Neperpysku He3aBMCUMO OT YCTAHOBIEHHOIO
3Ha4veHusa «On» nunm «OFF» napameTpa MeHKo
«3YMMEP» («BUZZER»). 3BykOBOW CUrHamn akTu-
BupyeTcd («On») aBToOMaTMyeCcKn Npum 3annucu HeHy-
nesoro 3HayeHus NCI1 He3aBMCKMMO OT yCTaHOBIEH-
Horo 3HadeHna «On» nnn «OFF» napameTpa MeHio
«3YMMEP» («BUZZER»).
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Tabnuua [0.20 — PernctpaumoHHbinn Homep CU B peectpe PP OEN

Twn

String (maccus 6anT)

Pa3mep (6anT) 56
[nanasoH 3Ha4YeHnn HeT
3aBofckas ycTaHOBKa HeT
YteHne na
3anucb na
Onucanue

undpo-6ykBeHHOe coobleHne (Makc. 55 cumBo-
N0B + CMMBOJ 3aBepLUeHUs CTpoku /0’ ),
perncTpaumoHHbin Homep CU B peectpe PUND
OEW 3anuceiBaeTca nonb3oBatenem B NnaMsTb

npeobpasoBarens.

20220812
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