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I'Iepequb BIMOXEHHbIX CXeM

Mpunoxenne b. Cxema anekTpn4ecknux coeguHeHnn yCTponcTs
YMC3 n YMC4

MpunoxeHne B. Cxema anekTpuyeckas npuHUmMnmManbHas yCTpoOUCTB
YMC3 n YMC4

MpunoxeHne ' Cxema anekTpuyeckas npuHUmMnmManbHas komnaparopa
MpunoxeHne . Cxema anekTpuyeckas npuHUMNManbHas yeunutens

MpunoxeHne E. Cxema anekTpuyeckas NpuHUMnMansHas aHanoro-
LuMdpoBoro npeobpasoBaTens

MpunoxeHne XK. Cxema anektTpuyeckas npuvHUMNnansHasa nHaMKaunm



B cBA3n C¢ nocTtosiHHOM paboTon no coBep-
LLIEHCTBOBAHMIO N34eNunsi, NOBbILLAIOLEN ero
Ha[EXHOCTb, B KOHCTPYKLUMNIO U CXEMY MOTYT
OblTb BHECEHbl He3Ha4uTesbHble W3MeEHe-
HUS1, HE OTPAXXEHHbIE B HACTOSALWEM MU3JaHUMK

HacTosluee pykoBoACTBO MO 3KCnnyaTauum npegHasHayvyeHo ansg nayyeHus
YCTPOMCTB MHOrokaHansHon curHanusauum YMC3, YMC4 (B panbHenwem —
YCTPONCTBO) U COAEPXKUT HEOBXOAMMbIN 0OBbEM CBEAEHU U UNMOCTPaUMiA, O0-
CTaTOYHbIN OS5 UX NPaBUibHOW 3KCnyataumm (MCNoNb30BaHUSA, TPaHCNopTK-
POBaHWUA, XpaHEHWNHA, TEXHUYECKOIo 06CnyXnBaHus).

[lepBoe BKMOYEHME YCTPOWUCTBA cnegyeT NPOU3BOAMTbL TOSbKO Moche
TWaTeNbHOro 03HaKOMITEHUSI CO BCEMU pasfenamMmn HacTosILLEero pykoBoACTBa.

Mpn 3akasze ycTponcTBa crnegyeT ykasblBaTb €ro HasBaHue, YCITIOBHOE
0603HavyeHne HCX, ananasoH MaMepeHuin, KnnMmaTnieckoe UCMNONHEHNE, KO-
NNYecTBO.

Mpumep 0BO3HAYEHNS YCTPOMUCTB NP 3akase:

«YCcTponcTBo MHOrokaHaneHon curdanmsaumm YMC3A10 1 wr.».

1 ONUCAHUE U PABOTA

1.1 HasHaudeHue

YCTPONCTBO npefHasHa4vyeHo:

— AN UBMEPEHUSI U CUTHanM3aumMmM COCTOSAHMS TeMnepaTtypbl 00bekTa,
oOpbiBa M KOPOTKOrO 3aMblkaHusi TepmornpeobpasoBaTtensi COnpPOTUBNEHNS
(B panbHenwem - TC);

— ANs uuknumyeckoro npeobpasoBaHUs akTMBHOro conpoTtusrieHmst TC B
NMOCTOSIHHbBIN TOK.

YCTPOMCTBO MOXET ObITb MCMNOMb30BaHO B METanypruyeckomn, aHepre-
TMYECKOW, razogobbiBatoLLEN N APYTrMX OTPACHSX NPOMbILINEHHOCTUN AN LMK-
FNINYECKOro KOHTPOSS TeMnepaTypbl NOALIUNHUKOB BO3AyX04yBOK, TypboreHe-
paTopOB, KOMMPECCOPOB, LAPOBbIX MENbHUL,, NPOKATHbIX CTAHOB U T.M.

YcTtponctBo paboTtaeT B koMmnnekte ¢ TC, NOAKNKOYEHHBIMU MO YeTbIpeX-
NpoBOAHOM NMHUKN CBA3N. COoNpoTUBIIEHME KaXXOoro nposoga NvHum ceasm TC
C YCTpOMCTBaMM He OOIMKHO npeBbiwaTtb 15 Q.

YCTPOMCTBO MMEET BOCEMb 3aaaTyMKOB, cornacHo tabnuue 1, obecneuu-
BaOLLMX BO3MOXXHOCTb NNaBHOMO U3MEHEHNs1 BENMUYMHBI CUrHanmaaumm (B Aanb-
HellweM — yCTaBKM) B Npedenax auanasoHa U3aMeHeHusi BXOOHOro curHana.

HarpysouHoe conpoTuBneHne (ConpoTUBEHNE U3MEPUTENbHbLIX NPMBOopPOoB
N NUHUN CBSI3WN), NPU KOTOPOM YCTaHaBNMBalOTCA Npeaerbl UIBMEHEHNS BbIXOA-
HOro curHana noctosiHHoro Toka ot 0 Jo 5 mA gomkHo ObiTb He 6onee 2000 Q.
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YCTPONCTBO MMEET peienHbIN BbIXO4, KOMMYTUPYIOLLMA HanpsikKeHne 0
220 V npu Toke Ao 1 A 1 BbIXogHble CUrHarbl TUMA «OTKPbITbIA KOSIEKTOP»
A5 Bbldavyn HOMepa ornpaluMBaeMoro KaHana B BOMYHOM KOOE KOMMYTUPY-
emoe HanpshkeHue ot 0 go nntoc 15 V npu Toke go 100 mA.

YCTponcTea No yCTOMYNMBOCTU K KNMMaTUYECKUM BO3LENCTBUAM COOTBET-
cteytoT YXJ1 4.2 no NOCT 15150-69, HO ansa paboTbl npu TemnepaType oT 5
Ao 50 °C u oTtHocuTenbHon BnaxkHoctT 80 % npu 35 °C 1 bonee HU3KUX TeM-
nepaTtypax, 6e3 KoHgeHcaumm Bnaru.

1.2 XapaKTepuCTUKU
1.2.1 KapTta 3akasa ycTpoKncTBa npusegeHa B Tabnuvue 1
Tabnuua 1

YMC

1 TN cCMrHanu3aumumn
Mano, HOpMa, MHOTO
4 | ABapuiHO-NpeaAynpeaAnTeNbHaA
|2 HCX usmepaemoro curHana
50M
100M
50N
1000
3 Mpegenst uameperuii °C
1 J]O7-50°C ao 150 °C
2 1070 °C no 200 °C
070 °C no 800 °C (tonsko ana 500
1 100M)
|4 Hanuuue nosepku
0 ses NOBEPKK
1 |C nosepko#

(i [ i [« -0 b

3

1.2.2 [unanasoHbl U3MEHEHNS BXOOHbIX CUrHanoB npveeaeHbl B Tabnuue

1.2.3 T[penensl gonyckaemMon OCHOBHOM MPUBEAEHHOW MOrpeLuHOCTU, B
npoueHTax oT HOPMUPYIOLLIErO 3HAYEHUS, PaBHbI:

— 3MepeHna 1 npeobpasoBaHns +0,5;

— curHanusauum + 0,6.

3a HopMupyloLee 3Ha4YeHne NPUHUMAaT Pa3HOCTb BEPXHENO N HUXHETO
npegenos namepenunn,” C.

1.2.4 3oHa Bo3BpaTa YCTPOWCTB MO CUrHanusauuun He npesbilaeT ab-
COSIOTHOrO 3Ha4YeHus npegena gonyckaeMon OCHOBHOW MOrpeLUHOCTU CUr-
Hanusaumn.

1.2.5 Tllpegenbl U3MEHEHUs1 BbIXOAHOIO CUrHana MOCTOSHHOrO TokKa
yctponctea oT 0 4o 5 mA.
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NHpopmMaTBHLIM napamMeTpoM BbIXOAHOrO CUrHana siBfgeTcs ero cpen-
Hee 3Ha4yeHune 3a Bpemsi He MmeHee 100 ms.

1.2.6 [lynbcaums BbIXOAHOIO CUrHana He npesbiwaeT 25 mV.

1.2.7 YcTponctBo oOpMUPYET BbIXOAHbIE CUrHanNbI:

— 06 0bpbIBE N KOPOTKOM 3aMblikaHun TC;

— O HOMepe NOAKMNIYEHHOro KaHana B 4BOMYHOM KOAE;

— MAJIO (M), HOPMA (H), MHOI'O (MH) ans kaxaown rpynnbl U3 YeTbl-
pex kaHanoB yctponctea YMC 3 no tabnuue 1;

— NPEOYTNPEXOEHWE (1) 1 ABAPUA (A) yctporctea YMC 4.

1.2.8 YcTponcTteo obecneymBaeT Ha NMLEBON NaHenu CBETOBYO UHOWKA-
Luto:

— pesynbTaTta U3MepeHus:

oT muHyc 50 go 150; ot 0 go 199,9 °C (ans agnanasoHoB namepeHus ot 0
0o 200 °C); ot 0 go 800 °C;

— HOMmepa KoHTponupyemoro TC;

— TpexnosvynoHHon curHanmsaumm MAJIO (M), HOPMA (H), MHOI'O
(MH) ons kaxgow rpynnbl U3 vetbipex kaHanos YMC 3; npeaynpegutensHON
MPEOYMNPEXOEHWE (1) n aBapuinHon ABAPUA (A) curHanusaumm YMC 4;

— KOPOTKOro 3amblkaHus unu obpoeiea TC.

1.2.9 YCTpoMUCTBO UMEET pexmm paboTbl «HenpepbIiBHO» (aBTOMaTK-
yeckuin), obecneunsarowmin Kommytaumo TC HE3aBMCUMO OT COCTOSIHUSA CUT-
HanuMsauum npu 3anoMmHaHUM aBapUUHbLIX CUTyaLMn B KaXOoW rpynne 3 4ye-
Tblpex kaHanos no tabnuvue 1.

1.2.10 YcTpouncteo obecneymBaeT BO3MOXHOCTb MpeKpaLLeHNa KOMMY-
Taumm TC Ha nobom kaHane onepaTopom.

1.2.11 Ywmcno nogkntodaembix TC ot 1 go 16. B ycTponcTtse npegycmorT-
peHa BO3MOXXHOCTb M3MEHEHUS Yncna nogkniodaemblx TC ot 1 o 16.

1.2.12 Uwukn koHTponsa (Bpems onpoca wectHaguatn TC): MuHUManb-
Hoe Bpemsi — He Bonee 16 s; MakcnmanbHoe BpeMs — He meHee 60 s.

1.2.13 bebIicTpogencteme yctponctBa no npeobpasoBaHunio (Bpems
YyCTaHOBMNEHMS BbIXOQHOrO curHana) He npesbiwaeT 0,1 s, 6uicTpoaencTeme
YCTPOWMCTB MO CUrHanu3auum He npesblwaeT 1 s.

1.2.14 WN30naums anekTpudecknx uenen yCTpomucTB OTHOCUTESTbHO KOpny-
ca u mexagy cobon B HOpMarbHbIX YCIOBUSX BblAEPXXMBAET B TeueHne 1 min
AEeNCTBUE UCNbITaTEeNbHOro HaNpPsPKEHUs1 NEPEMEHHOIO TOKa NPAKTUYECKN CUHY-
covaanbHon oopmbl Yactoton 50 Hz, ykasaHHoe B Tabnuue 3.

1.2.15 J3nekTpuyeckoe CONpOTUBEHME U3ONALUN MeXOy OTAENbHbIMU
ANEKTPUYECKUMU LiensaMn 1 3TUMK LLensiMn, 1 KOPnycoM B HOPMarsibHbIX YCro-
BMsX 1 npu Temnepartype (50 = 3) °C 1 OTHOCUTENBHOM BNAXHOCTU He Bonee
65% O0SMKHO ObITb HE MEHEE 3HAYEHUN, yKa3aHHbIX B Tabnuue 3.

1.2.16 T[lpepgenbl gonyckaemon AONOMAHUTENBHOW NOrpeLLlHOCTU YCTPOK-
CTBa MPU M3MEHEHUN HanpsHKeHUs NUTaHUA CUITOBOWM Lienu YCTPOMCTBa Ha
ntoc 10 % u muHyc 15 % OT HOMUMHaNbLHOIO 3Ha4YeHUs He NPEeBbLILWAKT NOoSo-
BWHbI abCOMNIOTHOIO 3HaYeHUs npegena LOryckaeMoW OCHOBHOM MOrpeLuHo-
CTIN.
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Tabnuuya 3
MuHumarbHoe dory-
Ucribi-
cmumoe coripomuaerie-
mamerib-
r Hue uzonayuu, MQ
posepsiembie ueru Hoe
Hanpsi- rnpu Hop- | rpu mem-
MarsibHbIX | nepamype
\
HEHUS, yCI108USIX 50 °C
CwunoBas uenb - Kopnyc 850 40 10
CurHanbHas uenb - Kopnyc 850 40 10
3mepuTtenbHaa uenb - Koprnyc 250 40 10
CurHanbHas uenb - cunoBasi Lenb 850 40 10
N3ameputenbHas uenb - cunosasi Lenb 850 100 20
CurHanbHas uenb — 850 100 20
n3meputenbHas Lenb

1.2.17 Tllpepensl gonyckaeMon AoMONHUTENbHOW MOrpeLlHOCTN YCTPOK-
CTBa Npu M3MEeHeHUn TemnepaTypbl OKpyxatowero Bosayxa ot (20 + 2) °C go
nobon TemnepaTtypbl B npegenax ot 5 go 50 °C Ha kaxgble 10 °C He npeBbl-
LalT NOSIOBMHbI abCOMTHOMO 3HaAYeHNa npegena [ornyckaeMom OCHOBHOM
NOrpeLlHOCTMW.

1.2.18 Tllpenensl gonyckaeMon OOMOSIHUTESTbHOW MOrpeLHOCTN YCTPOU-
cTBa MNpu BO3OEWCTBUM BHELUHEr0 MarHUTHOrO nonsa Hanps»KeHHOCTbHO
400 A/m He npeBbiWaloT abCoMNOTHOrO 3Ha4YeHUs npegena Aomnyckaemon oc-
HOBHOW MOrPEeLUHOCTH.

1.2.19 Tllpenensl gonyckaeMon OOMOSIHUTESTbHOW MOrpeLHOCTN YCTPOU-
CTBa, BbI3BaHHOW BO3AENCTBMEM NOMEXU OBLLEro BUAaA, HAaNpsiKeEHNE KOTOPOM
paBHO MPOU3BELEHNIO HOPMUPYIOLLErO 3HaYeHNs () Ha MakcumarnbHoOe 3Ha-
YyeHue mamepuTernbHoro Toka (1,5 mA), He npeBbIWaloT NONOBUHLI abCcontoT-
HOro 3Ha4YeHus rnpegena gonyckaemMon OCHOBHOM MOTrPELLHOCTH.

1.2.20 YCTpPOWCTBO BblAep>KMBaET KOPOTKOE 3aMblkaHne n obpbiB Nobo-
ro nposoda nunHum ceasmn ¢ TC B TeyeHne 15 min.

1.2.21 3neKTpun4yeckoe nNuTaHne yCTPOMCTBA OCYLLECTBASIETCA NepeEMEH-
HbIM OgHO)a3HbIM TOKOM C HanpsbkeHnem 220 V npu OTKIIOHEHUN OT MUHYC 15
no nnoc 10 % u yactoton 50 Hz npu OTKNOHEHMN OT MUHYC 2 o nntoc 2 %.
MoTpebnsiemasn moLwHOCTL He 6onee 20 V-A.

1.2.22 [abapuTHble N YyCTAaHOBOYHbLIE pa3Mepbl COOTBETCTBYIOT 3Hauye-
HUAM, YKa3aHHbIM B MPUioXeHum A.

1.2.23 Macca He 6onee 6,5 kg.

1.2.24 CpegHsasa HapaboTka Ha oTka3 He MeHee 25000 h.

1.2.25 CpegHun cpok cnyx6bl He meHee 10 ner.

1.3 CocTaB uspgenus

B cocTtaB usgenusa Bxogar:

- YCTPOWUCTBO;

- KOMMNJIEKT 3anacHbIX YacTen u NpUHaANeXHoCTen;
- 3KCnyaTauMOHHbIE AOKYMEHTHI.
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1.4 YctpouctBo u paboTa

1.4.1. lpuHyun delicmeusi ycmpolicmea

CTpykTypHas cxema ycTpouctBa (PUCYHOK 1) COCTOUT M3 creayroLmx
doYHKUMOHArbHbIX Y30B:

— ctabunuaartop Toka CTJ;

— Kkmo4n Toka KJ 1 HanpskeHns KU, cocTaBnsitoLmx KoMmyTaTop;

— pacnpegenutens nmnynscos PU;

— usmepuTternbHoro yeunurtens NY;

— Gnoka AUTT,

— 6nok komnapaTopos K;

— 6nok 3agaHus yctaBok b3Y;

— 6nok nuaukaummn BU;

— 6nok ynpaeneHus bBY;

— Bnok pene bP;

— Onok nutaHna brl1.

TC B1-B16 nogkntoveHbl K yCTPONCTBY € NOMOLLLIO nposogoB 11, T2, [11 u
12 yeTblpexnpoBogHon nuHuM cBasn. Onpoc TC Bi ocyllecTBnsieTcs creayto-
lwmm obpasom. NMposoaa T1 Bcex TC B1-B16 nogkntoyeHbl K Bxogy 1 ctabunumaa-
Topa TokKa. Nposoa T2 kaxgoro TC Bi yepes kno4v KJ-1 TOKoBOKM rpynnbl KOMMY-
TaTopa NOAKIOYEH K BXOAY 2 cTabununsartopa Toka.

Mpn oTKpbiBaHUM Krtoda KJ-1 4yeped TC npoTekaeT Tok Jcm, co3gaBas Ha
TC nageHne HanpspKeHusi, NponopunoHanbLHoe ero conpoTuenenunto. MNpu oT-
KpbiBaHuM Kkntoven Knl-i n Kn2-1 noTeHumansHOW rpynnbl KOMMyTaTopa NOTEH-
umansl Ul-i n U2-i nposogos 11 n [12 TC Bi nogatoTca Ha BXo4bl U3MepUTESb-
HOro ycunurtens.

Kntoun KJ-1, Knl-i, Kn2-i kommyTaTopa ynpasnstoT CUHXPOHHO CUrHanamm
pacnpegenutens MMnynbCcoB, COCTOALLEro U3 reHepatopa G n cyetumka CT.
[MocnepoBaTesibHOCTbL MMMNYIBCOB, (hopMUpyeMasa reHepaTopoM, NOCTynaeT Ha
BXO[ CYETYMKA C NepeMeHHbIM KO3 UUMEHTOM OENEHNS, C BbIXOA4A KOTOPOro
ABOVYHbIN KOO HOMepa onpaiwumBaemoro TC nogaetcs Ha koMmmyTaTtop, 650K
NHOMKaAUMN U Ha BbIXO. I3MeHAs YyacToTy MMMynbCOB reHepaTopa 1 Koadu-
UMEHT OENeHusl CYeTYMKa, MOXHO MEHSITb BPEMS LMKIIa onpoca W YUCIo
onpawmeaembix TC.

BbixogHOM curHan namepuTenbHOro ycunutens, HoOpManu3oBaHHbIA [0
ypoBHs1 oT 0 go 8 V, nogaeTcsa Ha Bxog AL, Ha Bxoa Bnoka komnapaTtopoB K
N Ha npeobpa3oBaTernib HanpsXeHne-Tok U/J.

Bnok 3agaHna yctasok dopmupyet yctasku MAJIO n MHOIO (MPELQY-
NMPEXOEHWNE n ABAPUA) ansa kaxgon rpynnel kaHanos 1-4, 5-8, 9-12, 13-16

YcTaBkM 3agatloTca NEPEMEHHBIMU PE3UCTOPaMU Ha NULEBON CTOPOHE
YCTPOMCTBA NPU HaXaTuu COOTBETCTBYIOLLEN KHOMKW. BennyinHa yctaBoK KOH-
TponupyeTca Ha Tabno ycTponcraa.
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Bnok komnapaTopoB, COCTOALWMN N3 YeTbIpeX KoMnapaTopos, opMmmupyeT
BbIXOOHbIE perienHble curHanbl U curHanel ans 6noka nHaukaumm, MHOPMU-
pyrowme notpebutensa o CoCToAHMM onpalmBaemoro TepmonpeobpasoBaTens
(06pbIB U KOpPOTKOE 3aMblkaHMe) 1 o Temnepatype obbekrta: MAJIO, HOP-
MA, MHOI'O gns YMC3 v NMPEAYTPEXOEHWE, ABAPUA ons YMC4.

Briok AUIN npoussoaut npeobpasoBaHune curHana ¢ TC (Mnu ¢ ycTaBoKk)
B umdpoByto hopMy C MHOMKAUMEN Ha Broke nHAnKaumn.

Bnok nHaukauun dopmmpyeT MHOPMaLMIO O HOMepe onpalliMBaemMoro
TC B undposom Buge un nHpopmaunto o coctosiHum TC 1 Temnepatype oobek-
Ta B BMAE CBETOBbLIX CUrHArOoB.

Cxema anekTpudeckas npuHuMnuanbHas 1 nepeyeHb 3f1IEMEHTOB K CXe-
Me npuBedeHbl B NpuUnoxeHun B (Bknagka), cxema anekTpuyeckas coeguHe-
HUIM B NpunoxeHnn b (Bknagka).

N3rotoButenb ocTaBnsdeT 3a cobor npaBo, npegycmaTpuBarollee BO3-
MOXHOCTb M3MEHEHUSI MaTepmarnoB M KOMMNOHEHTOB B COCTaBe U3genusi B of-
HOCTOPOHHEM nopsiake 6e3 M3MEHEHUsI Kau4eCTBEHHbIX, METPOSIOrMYECKNX W
TEXHUYECKMX XapaKTEPUCTUK, a TakkKe (PyHKUMOHANbHbIX CBONCTB BblMycKae-
MOM npoayKumm 6e3 yBeaoMIIeHMs 3aKasynka.

1.4.2 KoHcmpykuyusi

YCTPONCTBO BbIMNOMIHEHO B NPSIMOYrOSIbHOM KOpnyce (PUCYHOK 2) 1 npea-
Ha3Ha4YeHo AN MOHTaXa Ha wwuTax. KpenneHue yCTpONCTB OCyLLeCTBAsSeTCs
oborimamu 1, ykpensneHHbIMU Ha Kopnyce YCTPONCTBa.

Bce y3nbl ycTponcTtBa pasMellieHbl Ha BblABMXHOM LIACCU (PUCYHOK 3).
LLlaccn kpenuTca K 3agHen CcTeHke koprnyca BUHTamu. [NepeaHsas 12 u 3agHsas
9 naHenu waccu KpendaTcsa K AByM Hanpasnsawowmm 10, coeguHEHHBIM Mexay
cobon yronbHukamm 11.

[Monepek waccu B nepegHen yactu yctaHosneHa nnata AUl 3, B 3ag-
Hewn YacTu - nnarta pene 8.

Boonb waccu pacnonoXxeHsl Tpu nnatbl: nnaTta ycunutena 6, nnata
Komnapatopa 7, nnata nutaHusa 5. O60nMbl PUKCUPYIOT NeYaTHble NnaTbl.

[eHMOHTaxxHaa nnata 1 ¢ posetkamu Pl ocywecTtBnaeT anekTpuye-
CKYI0 CBA3b BCeX MneYyartHbIX nnaT ycTpouctsa. Ha BHyTpeHHen CTOpOHe ne-
pefHen naHenu 3akpensneHa nnata nHaukauum 2, COeguHAILWasca ¢ nnaTon
AUT npu nomoLm xryTa.

3aTem yCcTaHOBIEH TpaHcopmaTop NUTaHNS 4, KOTOPbLIN COeaMHSETCH C
FeHMOHTaXXHOW NnaTon nNpu NOMOLLN XryTa. BbixogHble pasbembl COeANHAT-
CH C FeHMOHTa)XHOM NNaTon Npu NOMOLLM XryTa.

Ha 3agHen naHenn (pUCyHOK 4) pa3meLleHbl ABa BbIXOAHbIX pasbema 1,
3aXnM «3emna» 2, gepxartenb 3 ¢ npefoxpaHuTenem.

Ha nepegHen naHenu (pUCyHOK 5) pasmelleHbl BoceMb KHonmok 1. Hag Hu-
MU HaxogATCA OCK 2 BOCbMU pe3MCTOPOB (3a4aTyMKOB) AN 3aiaHus YCTaBOK.

— KHonkun umetoT cnegyowime HasHa4YeHNS:

— kHonka C - anga cbpacbiBaHMS NamMATU aBapuiiHbIX cutyaumni (06pbIB,
3aMblkaHue, BbIX0 3a 30Hbl YCTaBOK) AN BCEX KaHAoB;

— KHonka P - ansg py4YHoOro nepeknoyeHnsa Homepa KaHana;

— KHonka A/P - ona aBToMaTU4ecKoro uim py4yHoro onpoca KaHarnos;
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— kHonkn ¥ (M) n A(A) - onNga 3agaHnUss HUXKHETO N BEPXHEro 3HaYeHUs
YyCTaBKW;

— kHonkn KO n KM - gna koHTponsi obpbiBa M KOPOTKOrO 3aMblKaHUS
aatyuka (Ha kaHane 1);

— kHonka CETb - ans BKAOYEHUS YCTPOMUCTBA.

CeeTtogunobl 3 CUrHaNM3MpyloT O BbIXOAE WU3MEpPEHHOM TemrnepaTypbl 3a
30HY YCTaBOK.

CseToanopn 4, Haxogsawwmincsa cnpaea ot Tabno, curHanmsnpyeTt ob obpbl-
BE NN KOPOTKOM 3aMbIKaHUWN JATYNKOB.

Ha tabno 5 nHauuupyetcs HoMep KaHana v pesynbTaT U3MepeHnsa Temne-

paTypbl.
1.5 YcTpoucTtBO M paboTa coCTaBHbIX YacTen

1.5.1 [lMnama komnapamopos

[MpuHUMNnanbHas anekTpuyeckas cxema KoMmnapartopa n nepedeHb ane-
MEHTOB K HeW npueefeHbl B NpunoxeHun I (Bknagka).

Ha nnate komnapatopa (pUCyHOK 6) pa3melleHbl criegytome qyHKLMO-
HanbHbIE Y3Mbl:

— wecTHaguaTuKkaHanbHbI KOMMYTaTop ToKa Ha Mukpocxeme D1, D2;

— YeTblpexKaHasibHbl KOMNapaTop Ha Mukpocxeme D4;
aewmdparop rpynn kaHanos D3;

— MOLWHbIe KrtoyeBble anemeHTbl D6, D7 n npeobpasoBaTenb «Hanps-
XeHne-Tok» Ha Mmnkpocxeme D8.

B 3aBMCMMOCTM OT COCTOSIHUS CHETUYMKA KaHamnoB (Ha nnarte ycunutens)
NPOUCXOAMNT NOAKMIOYEHNE reHepaTopa CTabunbHOro Toka Ha TEKYLLMIA KaHan.

OpHoBpeMeHHO Ha Bxoabl komnapatopoB W1 1 W2 nogatotcsa Hanpsike-
Hna yctaBok M (IM) n MH (A) cooTBeTCTBYIOLEN rpynnbl kaHanos. [NpoucxoguT
CpaBHeHWe pe3yrbTaTa U3MEPEHUA BXOOHOW BESIMYUHBLI U HaNpsXXeHUW ycTa-
BoK. [Ina YMC3 cpabatbiBaHne pene MAJIO (MHOIO) npoucxoant npu UBx
yctaBkn M (Ugx > yctaBkm MH). [lna YMC4 cpabatbiBaHue pene MNPEOYIPE-
XKOEHWE nnn ABAPUA npoucxoant npm Usx > yctaeku I nnu yctaeku A.

Komnapatopsl W3 1 W4 obecrneumBaloT KOHTPOSTb KOPOTKOrO 3aMbIKaHUA U
obpbiBa gatyuka. KnoueBble anemeHTbl D6, D7 obecneuvBaloT KOMMYTaLNIO
0BMOTOK BbIXOOHbIX pere.

MpeobpasoBaTenb, cobpaHHbI HAa MUKpocxeme D8, obecneunBaet npe-
obpasoBaHne BXOOHOMO HaNPshKEHUST B BbIXOOHOW TOK.

B ycTtponctee ¢ TpexnosnuMOHHOW curHanusaunen B nnarte komnapaTo-
POB YCTaAHOBIEHbI MEPEMbIYKN «1», «2», C NpeaynpeanTenbHON 1 aBapuUnHON
cUrHanmsaumen - nepemMblykn «3», «4».

1.5.2 [lnama ycunumens

[MpuHUMNUanbHasa anekTpuyeckas cxema nnatbl YCUnuTensa u nepeyeHb
SNEMEHTOB K Heu NpuBeaeHsbl B npunoxeHuu [l (Bknagka).
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Ha nnate ycunutensa (pUCyHOK 7) pasMeLlleHbl crnegytowme gyHKUmMo-
HanbHbIE y3rbl:

— wecTHaguaTukaHanbHbln  andpdoepeHumnanbHbii  KOMMYTaTOp Hanps-
XeHuna Ha mmkpocxemax D1-D4;

— U3MepuTenbHbIN yeunutens Ha Mmkpocxemax D8, D9, D11,

— 3aJaroLmn reHepaTop LMKria onpoca KaHanos Ha Mukpocxeme D10;

— CYETYMK C MepeMEHHbIM KOI(PPULMEHTOM [eNneHUss Ha MUKpOoCcXemax
D5, D7, D12.

BxoaHown curHan B BMAE NadeHUs1 HanpsXKeHust OT cTabunbHOro Toka Ha
TC yepes3 BXoQHOW KOMMYTaATOp NogaeTca Ha U3MepUTENbHbIN YCUITUTENDb U
3atem Ha Bxog ALIT.

Homep BbiBpaHHOro kaHana onpeaensieTcsi COCTOAHNEM cyeTdmnka D12,
Ha KOTOpbIA NOCTynakT UMMyrbebl ¢ reHepatopa D10 (Mnu oT kHonkn P Ha
nepegHen naHenu B py4HOM pexumme).

C nomouubto anemeHToB D7.2, 7.3, 5.2, 5.3 1 nepemMblyek 1-6 MOXXHO MEHATb
KoadhdUUMEHT AeneHns cHeTymnka ot 1 4o 16 B cooTBETCTBUM C Tabnvuen 4.

C nomouubto peaunctopoB R6, R7 n nepemMblukn 8 BO3MOXEH BbIOOp TnNa
TC. Peauctopbl R12-R13 1 nepemblvka 7 Heobxoammbl Ansi NOACTPOMKM KO-
appuUMEHTa yeunuTena B 3aBUCMMOCTU OT gmnanasoHoB (— 50) — (+ 150), O-
200 wnnn 0-800 °C.

Tabnuua 4
[Nepembiyku Yucno nodknrodaembix TC, koaghgbuyueHm oeneHusi
112 |3|4|5|6 |7 |8 (9|1 |1 (1|1 |1 |1 |1
0|1 (2|3 |4 |56
«1» X X X X X X X X
«2» X | X X | x X | x X | X
«3» X | X | X |X X [ X | X |X
«4» X [ X | X |X [X |[X [X |[X
«5» X [ X |[X |[X [X |X |[X [X |[X |[X |[X |X [X |X |X
«B6» X

YcTaHaBnmBas nepemblyky cornacHo Tabnuue 5, MoXHO ferko nepecTpo-
UTb YCTPOWCTBO Ha HEOOXOAMMYIO HOMUHANBHY CTaTUYECKYHO XapaKTePUCTUKY
1 npeaenbl U3MepeHusi.

Tabnuua 5
YcnogHoe ob6o3HaqYeHue lpedernbi [lepembiyku
HCX npeobpa3osaHusi usmepeHud, °C “7’ “‘8” ‘9”
501, 50M (- 50) — (+ 150); + + i
10001, 100M 0-200 - - +
5001 - ¥ T
1000 0-800 § § 3
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1.5.3 [Mnama aHanozo-yugpoeozo npeobpazoeamers

MpuHuunmnaneHaa anektTpuyeckas cxema nnatbl AL v nepeyeHb ane-
MEHTOB K HEeW npuBeaeHbl B NpunoxeHun E (Bknagka).

Ha nnate AUT (pucyHok 8) pasmelleHbl crnegyowme dyHKUMOHamNbHbIE
y3nbl:

— AUl gBonHOro nHTerpnpoBaHuns Ha Mnkpocxeme D4;

— npeobpasoBartenib ABOUYHOro Koga Homepa kaHana ot 0000 oo 1111
B kog oT 1 go 16 Ans uHAMKauMm Ha nepegHen naHenun npubopa Ha
Mukpocxemax D1, D3;

— reHepaTop umMmnysibcoB (oKkoso 1 s) Ha Mukpocxeme D2.

BxoaHoe HanpsikeHue ¢ BblibpaHHOro TC mnm HanpsKeHne YCTaBKu npwu
HaxxaTon kHonke VY (IM1) nubo A(A) Ha nepegHen nNaHenn NOCTynakT Ha BXOA
AUm. C nomowbto pesuctopoB R18 n R21 HacTpamBaeTcs KO3(pPUUMEHT
npeobpasoBaHMa Ans nonyvYeHns makcumansHoro otcyeta 199,9 mnmn 800 °C
B 3@aBMCMMOCTM OT AManasoHa.

PesynbTaT namepeHust 4epes XryT nocTynaeT Ha Tabno, pacnonoXxXeHHoe
Ha nnaTte uHaukaumun. NpeobpasoBatenb koga obecrneynBaeT noslyvYeHme Ko-
na N1U-N4, N10U ana nHaukaumm Ha Tabno Homepos kaHanos oT 1 ao 16.

"eHepaTop D2 obecneuvnBaet murawowmn pexumm ceetoguoga (OBPLIB
nim KOPOTKOE 3AMbIKAHWE) Ha nepeaHen naHenw.

1.5.4 [lMnama uHOukayuu

MpuHUMNManbHas anekTpuyeckaa cxema nnatbl MHAUKALMU U NepeveHb
9MIEMEHTOB K HEWN NpuBeaeHbl B npunoxeHnn X (Bknagka).

Ha nnate uHaukaumm (pucyHok 9) pasmelleHbl crneayrowme gyHKUMO-
HanbHbIE y3rbl:

— Tabno Homepa kaHana Ha anemeHTax D1, H1, H2;

— Tabno pesynbTaTta uamepenusa H4, H3, H5, H6;

— MHOMKaTopHble amnoabl V1-V9;

— 6ok 3agaHna yctaBok R1-R8, D2.

Hewndppatop D1 npeobpasyet kog ¢ nnatel AU B cemMncerMeHTHbIX
Kog, ons ynpaesneHus nHankatopom H1 gna kananos ¢ 1 no 9. HaymHaa ¢ 10
KaHana, Ha nHgukatope H2 BbicBeumBaeTcs uudpa «1» 1 ganee nHouumpy-
toTcsa kaHanbel ¢ 10 no 16.

Ha nHgukaTopbl H3-H6 noctynaeTt cemucerMeHTHbIX Ko ¢ nnatel AL —
nHanumpyeTca pesynbtat uamepeHunsa. MHaukatopHele ceetoamonbl V1- V9
WHOWULUMPYIOT COCTOSAHUS COOTBETCTBYHOLLMX pene.

Peauctopbl R1-R4, R5-R8 cnyxat gns 3agaHuna yctasok MHOIO un MA-
JTO (no gBa Ha kaxayto rpynny n3 4 kaHanos).

[BonyHbIN kO4 ¢ nnaTbl AL obecrneunBaeT ¢ NOMOLLBIO KOMMyTaTopa D2
noakrtoYeHne napbl YCTaBOK Ha BXO4 KoMrapartopa (Ha nnate KommyTtartopa).
Mpun HaxxaTum kHonok V (I) nMbo A (A) COOTBETCTBYIOLLEE HaMNpPsHKeHMe NocTy-
naeT Ha Bxog ALI (BMecTo BXoQHOro curHana) u NpoucxXoamuT ero U3MepeHune
C nocnegyLwmm NHANLMPOBAHNEM Ha NepeaHen naHenu npuodopa.
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Jlerko MOXXHO NMepecTpouUTb YCTPOMCTBO MHOMKAUMW Ha HYXHbIA npenen
n3mMepeHuns. YctaHaBnueasi nepemblyky (a-0) n pesnctop R20, nonyyaem npe-
aen namepenus 0-200 °C, ybupasi nepemMbluky 1 pesncTop, nosiydaem npegen
0-800 °C.

1.5.5 [llnama pene

[MpuHUMNnanbHas anekTpuyeckas cxema nnatbl pene u nepeyeHb ane-
MEHTOB K Heln npmBeeHbl B npunoxeHun V. BHewHun Bua nnatel pene gaH
Ha pucyHke 10.

Pene K1-K8 cpabaTbiBaloT, ecriv curHan BbIXOAUT 3a 30HY YCTaBokK (Mo
Kaxgon rpynne u3 4 kaHanos). Pene camobnokupytotca n ana cépoca Heob-
XOOMMO HaxaTb kHornky C Ha nepegHen naHenu. B HOpmManbHOM COCTOSIHUM
Ha BblIxogHom pasbem uaet curHan HOPMA (YMC3) n npu cpabaTtbiBaHUK
pene MAJIO (MHOI'O) Ha Bbixoge cHumaeTcsa curHan HOPMA n nossnsietcs
MAJTIO (MHOIO).

Ons yctponcte YMC4 npu npeBbiweHnn yctaskmn NMPEOYNPEXOEHUNE
(ABAPWA) Ha Bbixoge nosaensietcs curHan NMPEOYIMNPEXOEHWE (ABAPUA).

Pene K9 n K10 cpabaTtbiBatoT npn obpbiBE 1 KOPOTKOM 3aMblkaHun TC.

B yctponctee c npegynpeauTenbHOM WM aBapuUMHOM CUrHanusauunen
yCTaHOBSEHbI Ha Nnarte perie nepemMbldkn «1», «2», «3», «4»,B yCTPOUCTBE C
TPEXNO3ULNOHHOW CUrHanmsaumnemn OHM OTCYTCTBYIOT.

1.5.6 [Mnama numaHusi

MpuHUMNManbHas anekTpuyeckasa cxema nnaTtbl NUTaHUS U NepedveHb
3JIEMEHTOB K HEW nNpuBeaeHbl B NpunoxeHum K.

Mnata nutaHua (pucyHok 11) obecneumBaeT cTabunmMsauunio HanpsXXeHun
+5V, +15V, -15V, +9V, +6 nn.V.

Ctabunusatop + 5V cobpaH Ha anemeHTax V1-V4, C1 C4,D1;+ 15V -
Ha anemeHTax V5-V8, C2, C5, R2, R4,D2; - 15V - Ha anemeHTax V9-V12, C3,
C6, R3, R5, D3.

NcTouHuK Ons nonyyYeHns HanpsbkeHun yctaBok + 9 V BbINOMHEH Ha arne-
meHTax R1, VI3.

[MnaBatownn nctouHnk + 6 V nn. cobpaH Ha anemeHtax V14-V17, C7,
C9, R11, R12, ctabunutpoHax V23-V25 n npegHasHa4yeH ong KoMneHcauum
nageHunsa HanpsbkeHns Ha gatyuke npy temnepatype 0 °C.

NCTOYHMK HecTabunmampoBaHHOrO HanpshkeHusi cobpaH Ha anemeHTax
V18-V21, C8 n npeagHasHayeH Ans NnuTaHusi CUNoBbIX perne.

"eHepaTop Toka (D5) npegHasHavyeH Ans NUTaHMs CTabunbHbIM TOKOM
noakntoyeHHbix TC.

onemeHTbl R13, R14 1 nepemMblykn «1» N «2» npegHasHadeHbl Anst KOM-
neHcauum HenuHenHoctn TC 5001 n 100r1.

YcTaHaBnmBasi nepemMbivkn «1» 1 «2» cornacHo Tabnuue 6, MOXHO nerko
nepecTponTb YCTPOMCTBO Ha HEODXOAMMYKD HOMWHANbHYK CTaTUYECKYH Xa-
PaKTEPUCTUKY.
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Tabnuua 6
YcrogHoe 0603HaYeHue [lepembiyku
HCX npeobpasosaHusi «1» «2»
500,100 (W100=1,3910) |[(=50) — (+ 150); 0 — 200 °C + —
0—800 °C - +
50M, 100M (W100=1,4280) |(—50) — (+ 150); 0 — 200 °C - —

1.6 MapkupoBKa
1.6.1 Ha Tabnu4ke, ykpenneHHOM Ha Koprnyce yCTpoUCTBa HaHECEHO:
— TOBapHbIN 3HAK NpeanpUATUA-U3roTOBUTENS;
ycrnoBHoe 0603Ha4YeHne yCTpONCTBa;
yCrnoBHOe 0603Ha4YeHne UCMONHEHWS (A5 TPONNYECKOro UCMOMHEHWS);

— MOPSALKOBbIN HOMEpP YCTpPOMCTBA MO CUCTEME HyMepauuu 3aBona-
N3roToBUTENS;

— HanpsbkeHue n yactoTta Toka NUTaHus;

— noTpebrsiemas MOLLHOCTb;

— rof BbIMyCKa;

— 00603Ha4YeHne 3HaKka yTBEPXOEHUS TUNa cpeacTs U3MEPEHUN;

— Hagnucb «CaenaHo B Poccunmy».

1.6.2 Ha Ttabnuyke, yKpenneHHon Ha NULEBOM CTOPOHE YCTPOUCTB, Bbl-
NOJSIHEHbI crneayoLwme 3Hakn N Hagnucu:

— ycrnoBHoe 0603HaveHne HCX npeobpasoBaHua TC;

— 0603Ha4YeHne npeaenos N3MepPeHui.

1.6.3 Ha tpaHcnopTHoun Tape B cootBeTcTBUM € TOCT 14192-96 nonx-
Hbl OblTb HaHECEHbl MaHUMyNAUMOHHbLIE 3HAKW, O3Ha4darowme «Xpynkoe.
OcTopoxHo», «Bepx».

1.6.4 Cnocobbl HaHeCeHUs MapKUpPOBKM - ntobble, obecrneyvmBaroume Cco-
XPaHHOCTb W YETKOCTb M30DpaXKeHUs B TEHYEHME BCErO CPOKa Cy>kbbl yCTPOMCTBA.
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1.7 YnakoBKa

YcTponcTBa COOTBETCTBYIOT BapuaHTy 3awuTbl B3-0, BapnaHT BHYTPEH-
Hewn ynakoBku BY-5 no FOCT 9.014-78.

Kaxxgoe yCTpOMCTBO yrNakoBaHO B KapTOHHYH KOPOOKY, NMOMELLEHO B Ye-
X0n U3 nonuaTuneHoBown nneHkn. Kopobkn c ycTponcTtBaMmn MomelleHbl B
AWK, OBUTBLIN N3HYTPU BOLOHENPOHMLIAEMbBIM MaTepuanom, KOTopbIi npeao-
XpaHseT OT NPOHMKHOBEHUS MbIfN 1 Briaru.

[MpuHaAgNeXHOCTN M 3anacHble YacTU HaxoasATCA B OOHOM Kopobke C
YCTPOWCTBOM.

[MacnopT, pyKOBOACTBO MO 3KChfyaTauMmM ynakoBaHbl B nanky, obepHy-
TY0 BOAOHeENpoHnUaemon Bymaron, BrOXeHbl B YEXOST U3 MOSINATUIIEHOBOM
nreHkun. Nanka HaxoauTcs nog KPbILWKOW SLLmKa.

2 WCNOJIb3OBAHMUE NO HA3HAYEHUIO

2.1 OOwme ykaszaHus

2.1.1 T[lpu nony4YeHuu HAWMKOB C YCTPOMCTBAMU YCTaHOBUTE COXpaH-
HOCTb Tapbl.

B cnyyae ee nospexaeHnsa crnefyeT COCTaBUTb akT U obpatuTbeca C pe-
Kriamauuen K TpaHCMOPTHOW opraHM3aumn.

KapToHHble KOpOOKKM C yCTponcTBaMu CriedyeT BblaepKaTb Npu Temnepary-
pe (20 £ 10) °C n oTHOCUTENBHON BaXHOCTWN Bo3ayxa (65 + 15) % He meHee
24 h.

[Mpn pacnakoske HeOHBXOANMO NPOBEPUTHL KOMMIEKTHOCTbL B COOTBETCTBUN
C YNakoBOYHbIM JIUCTOM.

PekomeHayeTca coxpaHUTb NacrnopT, Tak Kak OH SABNSETCS opuanyecKknv
OOKYMEHTOM, Npu NpeabsBrieHnn peknaMmaunn npeanpusiTuio-u3roToBUTENHo.

2.2 YKasaHue mep 6e30nacHoOCTH

YcTponctBa formkHbl cootBetctBoBaTh [OCT 12.2007.0-75 n «[lpasu-
nam ycTpomncTBa anektpoyctaHoBok» (MYJ).

[Mpy MCNbITaHUAX M 3KCNNyaTauMm yCTpoucTs cobnogate «lpasuna Tex-
HUYECKOW 3KCMyaTaumm 3NeKTpoycTaHoOBOK noTpebutenen» n «lMpasuna tex-
HVKN 6e30MacHOCTM NPW 3KCNyaTaunn ANeKTPOyCTaHOBOK NoTpedbuTeneny.

PeMOHTHble paboTbl, NOAKMYEHME pPA3bEMOB M 3aMEHY 3feMEHTOB
YyCTPOMCTBA NPOBOANTL MPU OTKIHOYEHHOM UCTOYHUKE MUTAHWUS.

He akcnnyaTupoBaTb yCTPOMCTBA CO CHATHIMU 3ALUUTHLIMU LLUTKAMU U
KpblLLKaMK, 3aKpblBalOLWMMM TOKOBEAYLIME YAaCTW, Haxoaswmecs nog Hanps-
XEeHunem.

Mpn paboTe yCTPONCTBO 3a3eMIATb.

YcTponctea MOXeT obcnyXuBatb nepcoHarn, UMeKLWun Keanugukaum-
OHHYIO Tpynny no TexHuke 6e3onacHOCTU Npu 3KCnyaTaunm NeKTpoycTaHo-
BOK He Huxe |l.
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2.3 Mopsapok ycTaHOBKU

2.3.1 YcTaHOBUTb YCTPOUCTBO B XOPOLLO OCBELLEHHOM MOMELLEHUN C Y-
CTbIM CYXMM BO3OYXOM M HE3HAYUTENbHbIMU KOonebaHnaMn TemnepaTypbl. Tem-
nepaTtypa OKpy>alLlero Bosgyxa npu paboTe YCTPOWCTB He [OIKHa NpeBbl-
LaTb 3HAa4YeHUN, yKasaHHbIX B nogpasgene 1.1.

Heponyctumo Hannuve B BO3ayxe npumMecen ammmaka, CEpHUCTbIX N OpY-
MX arpeccmBHbIX ra3os, MOPTALMX AeTann yCTPOUCTB U 3arpA3HAOLLNX ero.

Heponyctmbl BUBpaums, Tpsicka 1 yaapsbl, BvsioLmMe Ha paboTy yCcTponcTaa.

He pekomeHgyeTcsa pacnonaraTb yCTponcTBa BO6NM3M MOLLHbBIX UCTOYHU-
KOB 3NeKTpOMarHUTHbIX nosien. Ecnv HeT BO3MOXHOCTU yaanuTb YCTPOUCTBO
OT WUCTOYHWKOB 3SIEKTPOMArHUTHbLIX Mofen, To HeobxoaMmo npedycMOTPETb
9KpaHMPOBKY YCTpPOMCTBaA Kabenen BHELUHNUX COeaANHEHWI.

[Mpn cunbHbIX NOMexax NUTaHWe YCTPOMCTBa nojaBaTtb Yyepes pasfenu-
TelNbHbIW TpaHCopMaToOp MOLLHOCTLI0 HE MeHee 100 V-A.

2.3.2 [Ans mMOHTaxa yCTPOWCTB Ha LWMTaxX CHATb 0bonmy 1 (CM. pUCYHOK 2),
BCTaBUTb YCTPOMUCTBO B Bbipe3 wmta 155x115 mm go ynopa, HageTb ob6onmy
Ha KoOpMnyc 1 3aTAHYTb KPENEXHbIE BUHTHI.

3azeMneHne YCTPOMCTB OCYLLECTBIISETCA MPUCOEOUHEHNEM K 3aXXnMMy
«3EMJ1A» megHoro nposBoaa ceyeHeM He MeHee 2,5 mm?.

Cxema anekTpuyeckasi BHELLHUX NOOKMIOYEHUI AaHa B NpUnoxXeHun J1.

Kaxabin n3 wectHaguatu TC nogkniounTb N0 YETbIPEXNPOBOAHON NUHUN
CBSI3M C COMPOTUBMEHMEM Kaxaoro nposoga He 6onee 15 Q. lNogroHka co-
NPOTUBNEHUIN NNHUN CBA3KN ycTponcTea ¢ TC He TpebyeTcs.

2.4 TMoproTtoBKa K paboTe

[Mepen BKMOYEHMEM YCTPOMCTBA NPOBEPUTL MPaBUbHOCTb MNOAKIIHOYeE-
HUS BHELLUHUX 3NIEKTPUYECKMX Lenen, COOTBETCTBME TUMNa NoakmtoveHHbIX TC
0003HaYeHMI0 HOMUHANBHON CTaTUYECKON XapakTepUCTUKM npeobpa3oBaHus
Ha YCTPOMCTBE M HaNpshKeHWo nutaHus; npu atoMm kHonka CETb Ha nepeg-
Hewn naHenu ycTponcTea AOMMKHA BbiTb BbIKNHOYEHA.

Bkntountb yctponctBo, HaxaB kHonky CETb Ha nuuesown naHenwu; npu
9TOM [OJSTKHO BKMHOYNTBCA Tabrno, Ha KOTOPOM BbICBEYMBAETCA HOMep onpa-
LUMBAEMOro KaHara v pesyrnbTaT U3MepeHus.

YCTaHOBUTb 3HAYEeHMS YCTaBOK, NocnefoBaTesbHO BbINOSHSAS creayrowme
AEenCTBuS:

— HaxaTb KHonky A/P Ons OCTaHOBKM LMKMa Ornpoca Ha HY>XXHOW rpynne
KaHanoB B COOTBETCTBUM C Tabnuuen 1;

— HaxaTb kHonky V(1) nnu A (A);

— BpaLlleHneM OCu COOTBETCTBYIOLLEro pe3ncropa, yCTaHOBUTb NO U3Me-
putenbHoMy Tabno Heobxogumoe 3HadeHune yctasku MAJIO (MPEOYIPE-
XKOEHWE) nnn MHOIO (ABAPUA);

— BepHyTb kHOMKy A/P B nucxogHoe nonoxeHue.

[na KOHTpOsNs uenen curHanmsaumm oCTaHOBWUTL LMKIT orpoca Ha nep-
BOM kaHane. Haxmute kHorky KO (unn KM), npu aToM JOmKeH nepuoanyecku
BKIMIOYATLCA WM BbIKNKOYATLCA NpaBbi CBETOAMOA,.
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[Ons paboTbl yCTpoOWCTBa C MeHbWKUM KonuyectBoM TC nepen BKAouYe-
HMEM YCTPOMNCTBa HEOOXOAMMO NepenasTb NEPEMbIYKM HA NNaTe yCunuTens B
COOTBETCTBUMU C Tabnuuen 4.

[Mpn ncnonb3oBaHUK YUCa KaHanoB 13 rpynnbl MEHEE YeTblipex Heobxo-
ANMO Ha He3adenCTBOBaHHbLIE KaHanbl NOAKMOYNTL Mmutatop TC Cc 3KBUBa-
NEHTHbLIM CONPOTUBIIEHNEM A1 UCKNIOYEHNST cpabaTbiBaHUS cUrHanmsaumu.

C npegnpusTna-n3roToBUTENSA YCTPOMCTBO BbIMyCKAETCs C pacnasiHHbIMU
nepemMblykamMu Ha LecTHaguaTb KaHanoB.

3 METOObl U CPEOCTBA NMOBEPKU

HacTtoswwmin pasgen yctaHaBnvBaeT MeTodbl U CPeAcTBa NEpPBUYHON U
nepruoanyeckmx NoBepokK yCTPOMCTBa

Mpun npoBepke AOMKHbI MPUMEHSTLCA METOAbl M CPeacTBa, yka3aHHble B
HacTosiLem pasgerne.

Me>xnoBepo4HbIN MHTEpPBAN COCTaBMsieT OAWUH FOA.

3.1 Onepauuu noBepku

Mpu npoBeAeHUU MOBEPKU AOMKHbI OblTb BbINOMHEHbLI Ornepauuu, yka-
3aHHble B Tabnuue 8.

Tabnuua 8
Howmep
HaumeHosaHue onepauyuu
nyHKma
1 BHelwHu ocmoTp 351
2 NpoBepka PyHKLMOHMPOBAHMUS CBETOBOW MHAMKALMW, CUTHANN- 353
3aunun 1 kommyTtauum TC e
3 [NpoBepka METPOSNOrMYECKNX XapaKTEPUCTUK
3.1 OnpeageneHne OCHOBHOM MNOrPELUHOCTH:
- U3BMEPEHMUS; . 356
- Npeobpa3oBaHus;
- CUrHanuaauuu;
3.2 OnpegeneHve 30HbI BO3BpaTa 3.5.6.7
4 [MpoBepkKa nynbcaummn BbIXOQHOrO curHana 3.5.7
5 OnpeaeneHne conpoTUBEHNA N30NALUK 352
6 OdopmrieHne pe3ynbTaTtoB NOBEPKU 3.6

3.2 CpeactBa NoBepKU

3.2.1 Tlpu npoBefeHn NOBEPKM OOSTKHbI BbITb MPUMEHEHbI cpeacTaa
MOBEPKN C XapakTepuctmkamm, obosHa4yeHHbIMK B Tabnumue 9.
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Tabnuua 9
H OcHo8Hble xapakmepucmuKu, Heobxo- | PekomeHOyembIU
aumeHosaHue y
oumble 05151 No8epKU ycmpolcme murn
MeraommeTp HomuHanbHoe paboyee HanpsikeHne 4101
100 w
500 V; ocHoBHas norpeLwHocTb + 2,5 %;
npegens! namepeHmn ot 0 go 100 MQ
MarasuH co- Knacc TouHocTn 0,02, MCP-60M
NPOTUBNEHNS
Lndpposon HNunanasoH 0-10 V, npnBeaeHHasda no- 111413
BONbTMETP rpewwHocTb He 6onee 0,05 %
BapomeTp [unanasoH namepenus gasnexma 80-110 | BAMM-1 nnu M-
kKPa ¢ norpelHocTbio He 6onee + 2 kPa 110
BonbTmeTp IunanasoH 0-300 V ¢ norpewHoCcTblo He 359/1
bonee + 1,0 %
Ocumnnorpad | MuHUManbHbI KOIMPUUNEHT OTKIOHE- C1-68
Hus1 He Bbliwe 10 MV Ha geneHue
WHamkaTopsl Hanpumep, oMmeTp unm namnel ¢ Jony-
3aMblKaHUS CTMMOW MOLLIHOCTbIO He bonee 220 V-A;
KOHTAKTOB pene | UICTOYHUK NUTaHNA Anga namn

3.2.2 W3mepuTenbHaa uenb, BKKOYaAA MarasuH COMpOTUMBIIEHUS U LNG-
POBOW BOSIbTMETP, NMPY NMOMOLLY KOTOPOKW NOBEPSIKOT YCTPOMUCTBO, AOMMKHA obec-
neymBaTb NOrpeLLHOCTbL N3MepeHust He Bonee 1/3 An, rge An - npegen gonycka-
emMoro abCosnTHOro 3Ha4YeHUs OCHOBHOW MOMPELLHOCTU MOBEPSIEMOro YCTPON-
cTBa.

3.2.3 Bce cpencrea namepeHUn OOSKHbl MMETb OEeWCTBYHOLUME [OOKY-
MEHTbI 06 MX NOBEpPKE UNK aTTecTauuun.

3.2.4 [onyckaeTca NpuUMeHATb ApyrMe BHOBb pas3paboTaHHble unu
Haxogsawmecs B MPUMEHEHNN CpeacTBa NOBEPKU, NpoLuelime MeTposormye-
CKYl0 aTTecTauuio B opraHax rocygapCTBEHHOW METPOSIOrMYecKkom Criy>xobl u
yOOBMETBOPSAKOLWME MO TOYHOCTU TPeBOBaHMAM HaCTOAWMX METOANYECKUX
yKasaHuM.

3.3 TpeboBaHus 6e3onacHoOCTU

[Mpn npoBeaeHNn NOBEPKM AOMKHbI ObiTb cobntoaeHbl «lpaBuna TexHm-
4YecKoM 3JKcnryaTauumn 3feKTpoyCTaHOBOK noTpebuteneny n «lpasuna tex-
HUKM Be30MacHOCTU Mpu 3KCnsyataumm drneKTpoyCTaHOBOK NnoTpebuTtenemny,
yTBepXaeHHble [TocHaa3opoMm, un TpeboBaHus, ycTaHOBMNEHHble AN knacca 01
FOCT 12.2.007.0-75.

3.4 YcnoBus NoBepKuU U NOAroToBKa K Heun

3.4.1. lNpun npoBeneHMM NOBEPKN AOSMKHbI ObiTb COOMOAEHbLI Creayto-
LLine ycrnosus:

— TeMnepaTtypa okpyxatowlero sosgyxa (20 + 2) °C;

— OTHOCUTenbHast BNnaxHocTb Bo3ayxa oT 30 go 80 %;
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— atmocdepHoe gaeneHune ot 84 oo 106,7 kPa;

— HanpskeHue nutanusa (220 £ 4,4) V,

— MakcumarsbHbI KOIMUUMEHT BbICLUMX rapPMOHUK 5 %;

— YyacToTa nuTaHus nepemMeHHoro Toka (50 + 1) Hz;

— conpoTuereHne nuHum ceasm (10 = 5) Q;

— conpoTuerieHne Harpy3ku (2 + 0,001) kQ;

— BpeMS BblAEPXKKN BO BKIKOHEHHOM COCTOSIHUM JOSPKHO ObITb HE MeHee 1 h;

— OTCYTCTBME BHELLHUX 3NIEKTPUYECKNX N MarHUTHbIX NOfen (Kpome 3eMm-
HOro), BNUALLNX Ha paboTy YyCTPOMCTBA;

— OTcyTCcTBME BMbBpaumn, TPACKM W yOapoB, BAMAOWMX Ha paboTty
yCTPOWCTBA.

3.4.2 T[lpwn npoBepke criegyeT NPUMEHATb cxemy npunoxeHuns M cos-
MECTHO CO CXeMOW npusoxeHua Jl.

3.5 lMpoBeaneHne noBepKu

3.5.1 BHewmHul ocmomp

[MpencraBneHHoOe Ha NOBEPKY YCTPOMCTBO AOIMKHO ObiTb YKOMMIEKToBa-
HO PYKOBOLCTBOM MO 3KCMslyaTaunm 1 nacnopTom.

Mpn NpoBeaeHUM BHELLHEro OCMOTPa AOMMKHO OblTb YCTAHOBIIEHO COOT-
BETCTBME YCTPOWCTBA cnegywowmm TpeboBaHMAM: OOMMKHbI OTCYTCTBOBATb
MexaHn4ecKkne MOBPEXOAEHUS HAPYXHbIX YacTen, MNOCTOPOHHME npeaMeTbl
NN He3akpenneHHble geTanu BHYTPU YCTPOWCTBA; AOSMKHbI OblTb HaOEeXHO
3aKpenneHbl pasbeMbl ANa NOAKMIOYEHNA BHELWHMX COEONHEHNN N KNaBuLUN
BbIKItOMaTENEWN.

3.5.2 MsmepeHue AJIeKmpu4ecKo20 cornpomuesieHusi usosisyuu

N3amepeHne anekTpnyeckoro COnpoTMBIIEHUS U3ONAUMK LEenen ycTpown-
CTBa NpPOBOAAT MEraoMMETPOM C HOMWHASbHbIM UCMNbITATENbHBLIM Hanpsixe-
Huem 500 V (ansa yenen ¢ ucnbiTatenbHblM HanpsbkeHnem 1500 V) n ¢ Homu-
HasbHbIM UcnbITaTenbHbIM HanpskeHem 100 V (4na octanbHbIX Lenen).

[Mepen nNpoBEepKON COEaUHUTbL MexXay COBOOM KNneMMbl UCMbITbiIBAEMbIX
uenen 1 NOAKNIYUTL MEraoMMeTp K uensam cornacHo Tabnuue 10. OTcuer
nokasaHuMn MeraoMmmeTpa NpPoBOAAT MO UCTEYEHUN BPEMEHU, 3a KOTOPOE €ro
nokasaHus ycTaHaBnMBalOTCA.

YCTponcTBa CYMTAOT BblAEPXKaBLUMMW UCMbITAHME, eCnu 3NEeKTpudeckoe
COMPOTMBIIEHME U30ONALMN Lienen YCTPOMCTBA HE MEHbLUe 3HaYeHuKn, yKasaH-
HbIX B Tabnuue 10.

Tabnuya 10
ConpomusrneHue
[posepsiemsbie yernu 3amKHymble KOHmMakmb| uzonsayuu, MQ,
He MeHee

CunoBas uenb — Kopnyc 41, 42 X6 — «3emMmna» 40
CurHanbHas uenb - kopnyc | 22-29, 32-39 X6 - «3emnay 40
N3amepuTtenbHasa uenb - 1-19, 22-41 X7 - «3emna» 40
Kopnyc 1-20 X6
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lMpodomkeHue mabnuuysbi 10

ConpomusrneHue
lposepsiembie uernu 3amKkHymble KOHMakmb| uzonauuu, Mg,
He MeHee

CurHanbHasg uenb - curno- | 22-29, 32-39 X6 — 40
Bas Uenb 41, 42 X6
NameputenbHas uenb - 1-19, 22-41 X7 — 41, 42 X6

100
cunosas Lernb 1-20 X6
N3amepuTernbHasa uenb - 1-19, 22-41 X7 — 100
CUrHanbHas uernb 22-29, 32-39 X6

3.5.3 [llpoBepka (PyHKLMOHNPOBAHNA CBETOBOM WMHOMKALMMK, CUrHanNu3a-
umMn n kommyTtaumm TC

3.5.3.1 [Ina npoBepKu yCTpPOMCTBA NOAKITOHAIOT N0 CXEME MPUITOXKEHUS
M. KHonky CETb ycTaHaBnvBatoT B MOMoXeHne "BKNHYEHo".

3.5.3.2 TlpoBepky (pYHKUMOHNPOBAHUS CBETOBOM WHAMKALMW OCYLLECTB-
NATb, KOHTpONMpysa (pyHKUMoHMpoBaHue ceetoamoaoB u tabno KAHAI n U3-
MEPEHWE Ha nepeaHen naHenu yctponctea. Nocne yctaHoBku kHonku CETb B
nonoXxeHue "BKMoYeHo" yoeanTbes, YTo:

- Ha Tabno KAHAJT nocnegoBaTenbHO N3MeHsieTcsl MHopMaunsa o Homepe
onpaLLMBaemMoro kaHana;

- Ha Tabno NBMEPEHWE vHanumnpyeTcs pe3ynbtaTt U3MepEHMs.

[na npoBepkn PYHKUNMOHUPOBAHUA NMHOMKALMW NpU POPMUPOBAHUN CUT-
HanoB 06 06pLIBe M KOPOTKOM 3aMblkaHuM TC nocnegoBaTenbHO UMUTUPOBATL
9T coctosiHna TC.

Mpu umuTtauum obpeiBa TC (BbikntoyaTenb S B MOMOXEHUN «BbIKITHOYEHO)
AOSDKEeH MuraTb CBETOAMO, NPU MMUTAUMM KOPOTKOro 3aMblkaHUSA (BXOOHOW
curHarn Ha marasvHe COMpOTUBIIEHUS paBeH HYIM0) AOIPKEH MUraTb CBETOANOL.

[na npoBepkn PYHKUNOHUPOBAHUSA MHOUKAUUKW NPy POpMUPOBAHUN CUT-
HanoB TPEXMO3MLMOHHOM CUrHanmMsaunmm, 3afaB 3HAYEHUS KaXXOoW 13 yCTaBoK,
MeAnNeHHO YBENUYNTL C NOMOLLLbIO Mara3uHa CONMpoOTUBIEHUSA (HaXXMMasA KHOMKY
«C» nocrne kaxxgoro U3aMeHeHus1) BXOOHOW CUrHan OT 3Ha4vyeHusi, Npu KOTOPOM
curHanuMsaums oTnycTuna, Ao 3Ha4YeHUn, Npu KOTOpbIX cuUrHanmsaums cpaba-
ToiBaeT. pu cpabaTbiBaHUM CUrHaNM3aumMmM LOIDKEH BKIIHOYUTLCA COOTBET-
CTBYIOLLMW CBETOAMNOL.

3.5.3.3 lpoBepky PYHKUMOHMPOBAHNA CUTHaANM3auuu OCYLLECTBMATD,
KOHTpOnupysa cpabaTbiBaHWe M OTnycKaHue curHanusauum no (pyHKLUMOHMPO-
BaHUIO COOTBETCTBYIOLUNX MHAMKATOPOB, MOAKMIOYEHHBLIX HA BbIXO CUrHamb-
HbIX Lienen yCTponCTBa.

3afaTb 3HAYEHUS KaXXOoW U3 YCTaBOK M YCTAHOBUTb C MOMOLLIbIO Marasu-
Ha ConpoTMBREHNS (Haxxnmas KHOMKY «C» nocne Kaxgoro M3MeHeHus1) BXoa-
HOW CUrHan, 3HayeHne KOTOPOro HWXe HaMeHbLLEro 3HayeHus ycrtasku. Mpu
9TOM curHanmsauus AoSfhKHa OTNYCTUTb (COOTBETCTBYIOLMA MHAMKATOP Bbl-
KIOYEH).
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3aTtem yBenuMuYnTb BXOAHOW CUrHam O 3HadeHusa Hambonbluen u3 ycrta-
BOK, MpW1 3TOM CUrHanmsauusa gosmkHa cpabortaTtb (COOTBETCTBYHOLLME UHOMKA-
TOPbI BKITHOYEHBDI).

3.5.3.4 Tpn nposepke kommyTaumm TC Heobxogumo ybeauTbecs, 4TO
YCTPONCTBO paboTaeT B pexmme «HenpepbiBHO» N MMeeT BO3MOXHOCTb OCTa-
HOBUTb KOMMYyTaLMO Ha NtboM KaHare.

[ns NpoBepKn pexnma «HenpepbiBHO» 3adaTb yctaBky MH (A) n, name-
HAS1 3HaYeHMe BXOOHOro curHana, gobutbca cpabatbiBaHUA COOTBETCTBYHOLLE-
ro curHanuaartopa. lpun aTom BKNtoYarTCa HAMKATOPbl ycTaBok MH (A), name-
HeHne nHpopmauumn Ha Tabno He JOIMKHO NPeKPaTUTLCS.

[na npoBepKkM BO3MOXHOCTM MpPeEKpaLLEeHNs KoMMyTauumn Ha nobom ka-
Hane BOCCTaHOBUTb UCXOAHOE nornoxeHue kHorku A/P n ybegutbes, YTO Ha
Tabno KAHAJ1 nameHsietca nHgopmauua. 3atem, yctaHasnmeas KHonky A/P B
nonoxeHune «P», ybeanTbcs, 4TO MBMEHEHNE MHOPMaLIMKN NPEKPaTUIOCh.

3.5.3.5 [lpu npoBepke Bblgayn HomMepa nogkntodeHHoro TC npoKOHTPOSu-
poBaTb COCTOSIHME MOAKIMIOYEHHBIX MHAMKATOPOB Ha BbIXOAE HOMEepa KaHaroB.

YCTPOMCTBO NMpu 3TOM AOSTHKHO HAXOAUTBLCS B PEXUME «HENpepbIBHOY.

3.5.6 OnpedesieHUe OCHOBHOU NMo2pewHOCMuU U3MepPeHuUsl, Cu2Hasu-
3ayuu u npeobpa3zoeaHusi

3.5.6.1 [1na onpeneneHnss OCHOBHOW MOrpeLlHOCTU YCTPOUCTBO MOAKITHO-
YUTb MO CXeMeE npunoxeHus M.

3.5.6.2 OCHOBHYO MOrpeLLUHOCTb U3MEPEHNa N nNpeobpasoBaHUs onpe-
AennTb Ha OOHOM KaHasre M3 Kaxgou rpynnbl Ha TpexX 3Ha4YeHUAX BXOOHOro
CUrHana, BKMNoYasi HXXKHUIA U UCKoYasa BEPXHUA Npeaeribl UISMEeHEHNA BXOA-
Horo curHana. VHTepsan mexay Tpems 3Ha4YeHUsAMW BXOOHOrO CuUrHarna He
porkeH npesbiwatb 30 % OT gnana3oHa N3MEHEHUS BXOQHOro curHana.

KoMMmyTaums Ha Hy>XHOM KaHarne OCTaHaBNmMBaeTCAa HaxxaTnem KHornku A/P.

3.5.6.3 OCHOBHYIO NOrpeLHOCTb CUrHanuMsauum onpenenuTb Ha Tpex
3Ha4yeHnAx BxogHoro curHana (npumepHo 20, 50, 80 % oT gnanasoHa name-
HEeHW BXOAHOro CUrHana) Ha oAHOM KaHarne B Kaaow rpynne.

3.5.6.4 [Ina KaxOgoro KOHTPONMPYEMOro 3HadYeHusi BXOOHOro curHana
paccunTaTtb 3Ha4YeHne BbIXOQHOro curHana A, B Munnmamnepax, no gpopmyne:

O -T
HOM 0
o -7 1)
K 0
roe Tkn To - BEPXHUIW U HXKHUN Npefenbl Anana3oHa namepeHun, °C;
THOM - HOMWHaNbHOE 3HaAYEeHWEe U3MEPSIEMON BESIMYMHLI, COOTBETCTBY-

toee nosepsieMon otmeTke Tabno, °C;
JB - BepxHee 3HayeHue BbIXOQHOro Toka (5 mA).

A=J4 -
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3.5.6.5 Tpun onpeneneHnn OCHOBHOM MOrpPeLUHOCTU U3MepeHnsa (Npeob-
pa3oBaHus) nocrefoBaTesibHO yCcTaHaBnMBaTh C MOMOLLBO Mepbl CONPOTUB-
neHuns 3HaveHnsa BxogHoro curHana no NOCT 6651-2009, cooTBeTCTBYIOLWMNE
noBepsemMbiM OTMETKaM Tabno, M NPOBECTU OTCYET U3MEPEHHbLIX 3HAYEeHUU
(BbIXOOQHOrO TOKA).

OcHOBHYIO abCOSOTHYIO MOrpeLHOCTb n3MepeHna (NpeobpasoBaHust) No
Ka)KOW KOHTPONIMpyeMOW OTMETKE A1, B rpagycax Llenbcusa (mA), paccuntaTb
no coopmyne:

Ay = | T (4) - T, +An . @)

rae THom (A) - HOMUHaNbHOE 3Ha4YeHWE U3MEPSAEMON BENUYUHbLI, COOTBET-

CTBYyIOLLIee noBepsaemomn oTmeTke Tabro, °C (mA, ns dopmynbl 1);

T1- 3HayeHne n3MmepsieMon BeNUYUMHBI, (BbIXOLHOrO TOKa), onpeneneH-
Hoe no Ttabno, °C (mA);

An- ueHa mnaglero aenexnua taobno, °C.

OCHOBHYIO NpUBEAEHHYIO MOrPELIHOCTb U3MepeHnsa (npeobpasoBaHus)
7,, B NpOUeHTax, paccumTtaTb No oopmyne:

L.loo 3)

TB(JB) !

raoe A1 - Hanbonbluee 3Ha4YeHne abConTHOM NOrPELLHOCTU, BbIYUCIIEHHOE MO
dopmyne (2), °C (mA);

TB (JB) - T0 e, 4To 1 B hopmyrie (1).

3.5.6.6 llpn onpenenieHMM OCHOBHOM MOrPELUHOCTU CuUrHanmsaumm ro-
cnefoBaTesibHO YCTaHaBNMBaTb KOHTPONMPYEMbIE 3HAYEHUS KaXXO0W YCTaBKU
C MOMOLLBLI0O COOTBETCTBYHOLLMX PErynaATopoB Ha nepenHen naHenu ycTpoun-
ctBa npu Haxatoun kHornke VY (IM1) nunn A (A). OTcyeT cHMMaeTcs No nsmepu-
TenbHOMY Tabno.

3ateM C NOMOLLBID Mepbl COMPOTUBIIEHUS YCTAHOBUTbL TakKoe 3HayYeHue
BXOQHOro curHana, npuv KOTOpoM curHanmsaums otnyctuna. NHgukaTtopsl, co-
OTBETCTBYHOLLME CUTHANMU3ALNN, BbIKIHOYEHDI.

MegneHHO yBenuumMBasi BXOLHOW CuUrHan, onpenenntb 3HadeHne T2, npu
KOTOpOM cpaboTana curHanusauusi, To eCTb BKIHOYUINCL COOTBETCTBYHOLLME
NHOUKaTOopbI.

MenneHHo ymeHbluas BXOLHOM CWUrHanm, onpefenuTtb 3HadeHve T3, npu
KOTOPOM CuUrHanusaumsi OTnycTuna, To ecTb BbIKIIOYUINCG COOTBETCTBYIOLLMNE
nHaukatopbl. locne Kaxgoro M3MeHeHWst BXOOHOro curHana Heobxoammo
Ha)xumaTb KHonky C.

OcHoBHyt0 abCconNTHYIO MOrpewHocTb curHanu3auum A B °C, paccuum-
TaTb No oopmyne:

1=

A2 =|Thom—To(T3)+An |, (4)
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roe THOM - KOHTponMpyemMoe 3HavyeHue yctasku, °C;

T2 (T3) - namepeHHoe 3Ha4yeHne BXOOHOro curHana, npu KOTopom cpa-
baTtbiBaeT (oTnyckaeT) curHanmsauus, °C;

An - TO Xe, 4TO 1 B hopmyne (2).

OCHOBHYIO MPMBEAEHHYIO MOrPeLLHOCTb CUrHaNM3aunn ) 2, B NpoueHTax
paccynTaTb rno popmyre:

A2
79 = g-loo ’ (5)
roe A»- Hanbonbluee 3HavyeHne, NonyyeHHoe no gopmyne (4);
TB- 1O Xe, 4UTo U B dopmyne (1).
3.5.6.7 3oHa Bo3BpaTa YCTPOWCTB CUrHanusauumu ornpenenseTrcsa ogHo-
BPEMEHHO C onpeaeneHnemM OCHOBHOW MOrPEeLLUHOCTU CUrHanNu3awumm.
30Hy BO3BpaTa, B NpouUeHTax, BblYUCAAT No hopmyne:

[Ty -5 |
_1127 31 100 6)

73 TB ’

roe T2, Ts - TO Xe, 4TO 1 B popmyne (4);

Ts - TO e, 4TO N B hopmyne (1).

3.5.6.8 YCTpOMCTBO cuMTaeTCH BblAep)KaBLUMM MOBEPKY, €CIii OCHOBHas
MOrpeLLHOCTb MO CUrHanNM3auumn, N3MepeHnto N npeodbpasoBaHnio, a Takke 30-
Ha BO3BpaTa Mo CUrHanmMsauuu He MpeBbIarT 3HAYEHUN, YKa3aHHbIX B nac-
nopTe ycTpoucTsa.

3.5.7 [lpoeepka nynbcayuu ebiIX0OHO20 CU2Hasna

[MpoBepKy Nynbcaunn BbIXOQHOMO CUrHama npoBoaAT Npu 3HAYEHUWN Bbl-
Xo4Horo curHana, pasHom 4 mA. K 3axumy «Bbixog» yCTponcTBa Nnogkntoya-
0T ocuunnorpad B pexnumMme U3aMepeHnUsa NepeMeHHOro HanpsKeHusi, CUHXPO-
HU3aUNsa BHYTPEHHSS, pa3BepTka HenpepbiBHag.

[Mynbcaumio onpefensoT Kak MakcumanbHOe OTKITOHEHME MIHOBEHHOro
3HayeHna curHana (NoNOXMTENbHOW UMM OTpUUaTEeNbHOW MONYBOSMH nepe-
MEHHOW COCTaBNAOLLEN) OT CPeaHEro 3Ha4eHust BbIXOQHOMO curHana.

3.6 OdopmrneHune pe3ynbTaToB NOBEPKU

3.6.1 [lonoxuTtenbHble pe3ynbTaTbl NEPBUYHON NOBEPKU OPOPMIIAIOTCS
3anucblo B nNacrnopTte C ykasdaHuveM AaTbl NOBEepKn U Noanucbio noBeputens,
yOOCTOBEPEHHOWN KITEMMOM.

Mo pesynbTaTaMm nocneayloWmnx NOBepoK noseputeneMm odopmnseTcs
CBMOETENbCTBO O NOBEPKe corracHo npukasa MuHnpomTtopra Poccun Ne1815
ot 02.07.2015 r. «O6 yTBEpPXKAEHMM NopsagKa NPOBEAEHNA NOBEPKN CPeacTB
namepeHnin, TpeboBaHMin K 3HAKy MOBEPKU N COOEpPXaHU CBMOETEeNbCTBa O
NoBEpPKEY.

YCTponcTeo, He yposrieTBopsiiouiee TpeboBaHNMAM OAHOrO M3 MYyHKTOB
NnoBepku, BpakyeTcsa 1 He JornyckaeTcs K npuMeHeHuto. [pu 3ToM BbinyckaeT-
CHA M3BELLEeHMEe O HernpurogHoCTU corracHo npukasa MuHnpomTopra Poccum
Ne1815.
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4 BO3MOXHbIE HEUCINTPABHOCTU U CNNOCOBbI UX YCTPAHEHUA
Tabnuvua 11
HeucnpasHocmb BeposimHas npu4uHa Cnocob ycmpaHeHusi
[MuTaHue Ha ycTpon- | Cropena nnaekasi BCTaBka. 3aMeHunTb.

CTBO MoAaHo, a
yCTPOWCTBO He pabo-
TaeT

[Mnoxon KoHTaKT coeagnHu-
TernbHbIX Pa3beMOB

MNpoBepuTb Hagex-
HOCTb KOHTaKTOB

Mpun onpoce Bcex
NOLKIMIOYEHHbIX Ka-
HanoB MHAMUMpyeTCcH
neperpyska

(B cTapwem paspsage
Tabno pesynbtarta
roput undpa 1, a
ocCTanbHble LUndpsbl
norawleHol)

OTcyTCcTBME HANPSXKEHUS
cMeLleHuns + 6 V nnatbl

[MpoBepuTb Hanuune
NCTOYHUKA + 6 V nna-
Thbl

OTcyTCcTBYET OAHO U3 Hanps-
XeHnn: + 15V unm + 5 V.

[MpoBepnTbL NCTOYHMK
NUTaHUS.

HeuncnpaBHOCTb ycunurens:
NPy NOOKMIOYEHUN Ha KaHarn
nmutaTtopa 50 Q (nnun 100 Q),
Ha BbIXOAe yCcunutensa Hanps-
XeHue oTnunyHo o 0.

MNpoBepuTb N OTpe-
MOHTUPOBATb YCUIU-
Tenb

HeucnpasHoctb AL npun
BXOOHOM HanpskeHun 0 V -
neperpyska

MpoBepuUTb PEXUMbI
MUKPOCXEMbI
KP572l1B2, 3ame-
HUTb

[Mpu nogkntoyeHnn
KaHana nHamuupyert-
CH neperpyska

06pblB nJn 3aMblkaHne Jrnn-
HWN CBA3M 3TOIro KaHana.

MNpoBepuTb LIEeNocT-
HOCTb.

MpobuTbl KNtOYN (TOKOBbLIE
U NoTeHumnarnbHble)

MpoBepuTb paboTo-
CMOCOBHOCTL KItoYe-
BbIX MMKPOCXEM Ha
nnaTte ycunutens u
KoMMyTaTopa, 3ame-
HUTb HENCNPaBHbIE
MUKPOCXEMDbI

He BkntoyaeTcs ogHo
n3 pene

HeucnpaBHocTb pene.

HeuncnpaBHOCTb MUKPOCXEMbI
KIlouMen Ha nnaTe KomnapaTo-

pa

MpoBepnTb OOMOTKY,
3aMeHUTb.
[MpoBepuTb pexmmel,
3aMEHUTb

[MOCTOSAHHO ropuUT YNK
He BKIToMaeTCcsi OavH
N3 CermMeHToB NHAN-
KaTopoB

HeuncnpaBeH nHaunkaTop.

3aMeHUTb.

HewucnpaBHa uenb ynpasne-
HUS 3TUM CErMEeHTOM

[MpoBepuUTb peXxumbl
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5 TEXHWYECKOE OBCITYXXUBAHUE

5.1 O6wmue ykaszaHus

Cnegute 3a COCTOSIHMEM NOBEPXHOCTH yCTpOVICTBa, y,u,anﬂme Nblib.
npl/l HOpMaﬂbHOVI SKCrJtyaTaunnm He pexe O4HOro pa3a B KBapTall NnpomMbiBaTb
KOHTAaKThbl MiiaT MOHTaXxa CnnMpTomM Unn CI'II/IpTO-6eH3I/IHOBOIZ CMeCbIO.

5.2 BusyanbHbIN OCMOTP

[MpoBepUTb KpenneHne opraHoB yrnpaBrieHunsl, YeTKOCTb chukcaumm, Kpen-
neHne geTanen M y3noB Ha Llaccu YCTPOWCTBA, COCTOsIHME pe3bboBbIX CO-
e0MHEeHUN, HaOEeXHOCTb NMaek N KOHTAKTHbIX COeANHEHWIA, OTCYTCTBME CKOIOB
N TPELLMH Ha AeTansix u3 nrnacrmaccsl.

5.3 PerynupoBaHue U HacTpounkKa

Ecnu ocHoBHas norpewHoCcTb U3MepeHnsa nnn npeobpasoBaHnsa NpeBbI-
waet = 0,5 %, TO BKMOYNB YCTPOMCTBO MO CXeme npunoxeHus M, npoBecTu
perynmpoBKY OCHOBHOWM MOrpPeLLUHOCTN, U3MEHSS COMPOTUBIIEHNE PE3NCTOPOB
R12, R13, pasmelleHHbIX Ha nnate ycunutens. [locne noaperynmpoBKku npo-
N3BECTU NPOBEPKY OCHOBHOW MOrPELLHOCTN Npeobpa3oBaHus.

AN n3aMeHeHus OnUTENbHOCTU LMKIIa onpoca BKITHYUTE YCTPOWCTBO,
NPOBECTU PErynnpoBKy OSNTENBHOCTU LMKIIA onpoca, N3MEHSS cConpoTuBIie-
Hue pe3nctopa R15 nnaTel ycunutens.

N3mepntb Bpems onpoca cekyHgomepom. [locrne perynupoBku BpeMeEHU
ornpoca cobpaTb YCTPOMCTBO.

B ycTtponcTee co3gaHa BO3MOXHOCTb F1erkom nepecTpounku:

— Ha HeobXOoANMYI HOMMHAmNbHYIO CTaTUYECKYI0 XapakTepUCTUKY N ana-
NnasoH N3MEPEHUS NMyTEM YCTAHOBKM MEPEMbIYEK B nnaTax ycunutens, Hau-
Kauuun, nutanusa (cm. nn. 1.5.2, 1.5.4, 1.5.6);

— Ha M3MEHEHWe curHanuaauumn nyTeMm yCTaHOBKU NepemMbldek B nrarax
pene, komnapaTopa (cm. nn. 1.5.5, 1.5.1).

6 TPAHCINOPTUPOBAHUE U XPAHEHUE

YcTpoincTBa TpaHCMOPTUPYIOTCA BCEMU BUOAMM TpaHCNoOpTa B KPbITbIX
TPaHCMOPTHbIX CpeAcTBax (aBMaTPaAHCNOPTOM — B OTannMBaeMblX repMeTu3u-
pOBaHHbIX OTCeKkax) B COOTBETCTBMM C MpaBunamMy nepeBO3KU rpy3o0B, AeW-
CTBYHOLLMMWN HA COOTBETCTBYHOLLIEM BUAE TPaHCMopTa.

PaccTtaHoBKka U KpenneHue SLMKOB C YCTPOMCTBaMM AOMKHbI UCKMOYaTb
BO3MOXHOCTb MX CMELLEHMS 1 yOapoB APYr O Apyra U O CTEHKM TpaHcnopTa.

AWMKM C YCTPOMCTBOM XpaHUTb U TPaHCNOPTUPOBATL B MOSIOXEHMU, 060-
3HAYE€HHOM MaHUNYNSALUMOHHBIMWU 3HaKaMM Ha HUX.

Ycnoeus TpaHCMOPTUPOBAHMS OOMKHbI COOTBETCTBOBATHL YCMOBMSIM Xpa-
HeHWst 5, ONs MOPCKUX MEepPeBO30K B TpPHOMaxX — YCMOBMSIM XpaHeHust 3 o
FOCT 15150-69.
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Mpw pacnakoBke NOMECTUTb YCTPOMCTBO HE MEHEE YEM Ha CYTKU B CyX0€e
oTannuBaemMoe NnomelleHne, YTobbl OHO Mporpenocb U npocoxno. Bosayx B
NMOMELLIEHUN He OOMMKEeH coaepXaTb Nbinu, NPUMECE arpeccuBHbIX NapoB U
rasoB, BbI3bIBAIOLLNX KOPPO3MIO.

Tonbko Nocre 3Toro YyCTPOMCTBO MOXET ObITb BBEAEHO B 3KCMNyaTaLMHO.

7 PEKOMEHOALWU NO OBECIMNEYEHUIO B3PbIBO3ALLUTDI

ObecneyeHne 6e30nacHOCTN N3MEPEHNSA TEXHOMNOMMYECKMX NapamMeTpoB,
roe MMerTCcs UnNu MoryT o6pasoBbiBaTbCS pasfinyHble B3pbiBOONACHbIE CMECH
rasoB, napbl HEPTENPOAYKTOB, a TakkKe ApYyrne COeUMHEHUS U KOMMO3MLUK
BellecTB, oTHocAwmxcsa cornacHo 3Y k kateropusam IIC, 1B, 1IA ocywecTs-
naeTca npMMeHeHMeM COBMECTHO C YCTPOMCTBOM OapbepOB MCKPO3aLLUTHI,
nMetoLmx cepTudpmkaT rno B3pbiBO3aLUUTE.

Mpwn 3akase ycTponcTBa MHOrokaHanbHon curHanmsaumm YMC3, YMC4
ans pabotbl ¢ TC BO B3pbIBOONACHOM 30HE, HEODXOOMMO K 3aKasy UCMOSHe-
Hna YMC3, YMC4 nobaBuTb: «B KOMMSEKTE C BGapbepamn nckposa-
wntbl PUO-M1192%». KonnyectBo 6apbepoB PUD-11192 cooTBETCTBYET YUC-
ny nogkntovaembix TC BO B3pbIBOOMNACHOW 30HE.

Cxema anekTpuyeckasi noaknoyeHust GapbepoB uckposawmTtbl PUD-
M1192 npuBeneHa B npunoxeHuun H.
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PUCYHKWU U NPUNTOXEHUA

11
CT, a == g3y K 5P
i
S ol
KM1(16)
Kr11(16) I_ ] L j
* U cT | |
Kk (18] a 4 /o 1] 6 (1-16) [~ 2 6
| g
L L ol s £

B1-B16 - TepmonpeobpasoBatenu conpotueneHuns; CTJ - ctabunusaTop
Toka; Tn, [ln -TokOBble M MOTeHUmanbHble npoBoda nogknyeHus TC;
KJ,KU - knounm TOoKa wn HanpsxeHuda; UY - usmeputenbHbIn  yCuUnuTenb;
U/J - npeobpasoBaTenb HanpsikeHust B TOk; BY - ©Onok ynpaBneHus;
G - reHepatop; CT - cyeTynK C NepemMeHHbIM KOa(PdUUMEHTOM OeneHus ;
PWU - pacnpegenutenbs umnynbscos; AL - aHanoro-umdposon npeobpasoBa-
Tenb; BU - 6nok nugukauun; B3Y - 6nok 3agaHus yctaeok; K - 6nok komnapa-
TopoB; BP- 6nok pene ; bl - 610k nUTaHna

PucyHok 1 — CTpykTypHas cxema yCTpOMCTB MHOrOKaHansHom
curHanm3auum YMC3, YMC4

1 - obonma ans kpenne-
HUS1 YCTPOMCTBA Ha LUNTE;
PucyHok 2 — BHeluHui Bug yctponctea: 2 - 3aMOK;

3 - Kopnyc
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1 — reHMOHTaXHas nnara; 2 — nnaTta uHamkauuu,

3 — nnarta AUl co xrytom; 4 — TpaHcdopmaTop NUTaHUS,;
5 — nnata nuTaHus; 6 — nnaTa ycunutens;

7 — nnaTa koMmnaparopa; 8 — nnaTta perne;

9 — 3a4HAA NaHernb C BHELWHMW pasbemamy;

10 — Hanpasnsaowas; 11 — yronbHuK;

12 — nepeaHaa naHenb

PucyHok 3 — Llaccu ycTtponctea

] 1 — BbIXOOHbIE pa3beMbI;
i 2 — 3aXUM «3emMnay;
l i/é \ { 3 — aepxaTtenb ¢ npegoxpaHuTenem

PucyHok 4 — Bug 3agHen cTeHku ycTponcTBea
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1 - KHOMKMK; 2 - OCK PE3NCTOPOB YCTABOK,;

3 - cBeTOAMOAbI CUrHanmM3auum yCcTaBok;

4 - cBeToamo obpbiBa U KOPOTKOrO 3aMbIKaHUS;
5 —T1abno

PucyHok 5 — Bua nepegHen naHenun YMCS3 (a), YMCA4 (b)
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PucyHok 8 — Nnata aHanoro-undgpoBoro npeobpasoBaTens
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PucyHok 9 — Nnata nHgukaumm
K4 || K3 K& K7
33 ol
K7 % KS ge K
K K& K10
QO
1 ﬂ [ PucyHok 10 — nara pene



2.407.002 P3

33

BMHELMU elel | — || YOHAoud

_h
O o | .- - ~
(> w:g 5050 Fe

e 0ZA-8IA CLA6A o e
OBR()H8E) @
oo ﬁ @
v o - i
| # ,

]
—_—

|
q b
]

@3

|

GZN K
el
[}
E£IN
—{zm-

00000 00O e ﬂa

0,0 00 0 0 0.0 ﬁ

©©©©@©©©© a= oy f—elE]

00000000 WNLUI S A

00000000 g T e @




2.407.002 P3 34
lpunoxxeHue A

(cripagoyHoe)
FTABAPUTHbLIE U YCTAHOBOYHbIE PA3MEPDI
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PucyHok A.1
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lpunoxxeHue N

(obsa3aTenbHoe)
CXEMA JNIEKTPUYECKAA NPUHLUUMUATIBHAA MINATbI PENE
11 /
25— 23 3
yens |k, nr X _ 22 21 22/ 21 P Kowr| L4ens
Yop. M1 |18 2 X7 ALJS Kf. 4 5 { 53.640du pe.
ynP'ﬁ;’fg ;3—3- 13 12 25l 23 6 i | MY
et W K2 22~ 21 221 81 7y18 1 md
‘2 pwcam o B e G ey & A EANE
N AR S o< 812 o m2
oIy g B E B Il me
00 2V 3 K3 | 22 2221 10 13 |Hopra2
XA am i R S e
Ynp. k3 |56 15 12 B3 gz |10 25 |Hopma3
K " Ky 22 [y2322~21 {3 ’,; 45 | MY
*24Y 12,41 . Kol K8 v 3 EEH W
ogu, 8 I— T;z, 12 7 141 l/opdﬂal/
a3y, |10 5 KS 22 5 55 | odp,
e - 23 4
{I—q 51| £3
k5 | als k9.2
13 12
6 K6 22 23 15
X6 I '
A5 K10
175722
7 [ X7
AYBE
=72
8 1 K8
ke A5
112
g N D |
X2 _| als
13 12
10 K10
13 12

Ha pene K1-K10 3anapanneneHbl cooTBeTCTBYIOWME rpynnbl 21-31, 22-
32, 23-33

PucyHok U.1 (ona YMC3)
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PucyHok U.2
(ocTtanbHoe cM. pucyHok U.1)
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npodosnkeHue npusnoxeHusi K
Ob6o3Ha4yeHue HaumeHoegaHue Kon
V1-V12, Ounon KO243A 16
V18-V21
V14-V17 Ounon KO522b 4
V13, V21 CtabunutpoH KC191T 2
V23-V25 CtabunutpoH KC405A 3
Mukpocxembi
D1 KP142EH5A 1
D2 KP142EH12A 1
D2 KP142EH18A 1
D5 KP544Y[O1A 1
Pe3ucmopbi, KOHOeHcamopbl
R1 C2-33H-0,25-330 Q £ 5 %-A 1
R2, R3 C2-29B-0,125-2,71 kQ + 0,5 %-1,0-C 2
R4, R5 C2-29B-0,125-249 QO + 0,5 %-1,0-C 2
R6 C2-33H-0,25-560 Q2 + 5 %-A 1
R7-R10 C2-29B-0,125-5,62 kQ + 0,5 %-1,0-C 4
R11 C2-33H-0,25-1,5 kQ2 + 5 %-A 1
R12 C2-29B-0,125-3,1 kQ + 0,5 %-1,0-C 1
R13 C2-29B-0,125-31,6 kQQ + 0,5 %-1,0-C 1
R14 C2-29B-0,125-200 kQ + 0,5 %-1,0-C 1
C1 K50-35-16 V-2200 uF 1
C2, C3, C8,C10 | K50-35-63 V-220 uF 4
C4,C9 K50-35-16 V-100 uF 2
C5, C6 K50-35-25 V-100 uF 2
C7 K50-35-63 V-47 uF 1
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lpunoxeHue J1

(obsizamersibHoe)

CXEMA BHELUHUX NEKTPUYECKNX COEONHEHWNNA

| Lens KOH;‘ OBP(K3)
/06p(K3) 33 ®
23 M1
M1 |28 @‘——4
X6 / 15 @MHT
M1 |39 R
M2_|37 @
H2 |38 v B
MH2 |27 X
X7 125 QM3 4 |~220v
H3 |26 —@-1
M3 |36 ®aﬂ’-’”3-—*
M4 |34 ®H 7
He |35 0
Mnd_| 24 R—
Q Obuy. |22
= Oby, |32
/ 220 |41 |—o
T o " ~220_|42 }—=
8141 &)
4 140 _@_t@_ T1 RH=2000+1€2 ; BIT - UICTOMHWK NOCT.TOKA
3 |39 .__®F1ﬂz___ 2 Ao 15V; M - mano; MH - mHoro; H- Hopma;
1138 X 4 A - aBapusi; N - npeaynpexaeHue
R T B
IBbix |18 :——D——-l i i
Obuy. |19 2

PucyHok J1.1 (ona YMC3)
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Llens |KoHT!
/ osafe3) 33 W ke b
Z =5 23 1
X6 / 7| 28 R—t
e 8 A1
A7 | 39 @nz
72 | 37 &)
- | 3 54
A2 | 27 BN A
X7 73 | 25 L @Q:i——#
— 1 & A3
A3 | % ®n >
| 34 X
— | 35
v | 2 R4
_;Q Dby, | 22 —
B Qb | 32
~220| 41 }—w
~ 220 42 }——>—
o Homep TC (Ri) s
: :
l§123456789101112131415165_‘3
T2 |1 |2 |3 |4 |5 |6 |7 |8 |9 |[10|11|12|13|14|15|16|X6
T1 |17 |17 |17 (17|18 (18|18 |18 (19|19 (19|19 |20 |20 |20 |20
mMl1 (2 |3 |4 |5 |6 |7 |8 |9 |10|11|12|13|14|15|16|X7
M2 (22|23 (24|25 |26 (27|28 |29 |30(31(32|33|34|35(36 |37

PucyHok J1.2 — ana YMC4 (octanbHoe cM. pucyHok J1.1)
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lpunoxxenue M

(o6s13amersibHoe)
CXEMA 3JIEKTPUYECKASA NOAKNIOYEHUNA

7
™
. .
. ‘
: ol HT c7
[ ] ’ :
®
. ~__ o4
Y- . : 42 "y :]
B
R2 : ¢
¢ 87 T HK
ME /4 ¢ A5
/?5 - /’/ /02
5
- PY 0 N
y : 2
. J
= _
& ~ 220V
T i
= —B
S = 2%

A — yctponcteo YMC; CL| — curHaneHble uenwu;

Bl — BbIxoa npeobpasoBaHus; O — obwui;

WL, — nameputensHble uenun; MC — marasnH cConpoTUBMEHUI;

R1-R4 — conpoTuBneHue nnHnn ceasu; R5 — conpoTusneHme Harpysku;
G1, G2 — UCTOYHUKM NUTaHUS; H1 — nHamMKaTopbl 3aMblKaHUs perne;

H2 — nHgukaTop HoMmepa kaHana; HK — Bbixog HoOMepa KaHana;

P1 — umndposon BonbTmMeTp; P2 — ocumnnorpad;

S — BbIKIKOYaTENb
PucyHok M.1
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B3PbLIBOOMNMACHASA 30HA

42

lpunoxxenue H

(cripagoyHoe)

CXEMA J3JIEKTPUYECKASA NOAKNIOYEHUA
BAPbEPOB UCKPO3ALLUUTbI PUD-I11192

B3PbLIBOBE3OMNMACHASRA 30HA

Tepmonpeobpasosarens PH®-I11192
conpoTueBneHua 71 Kcoorser-
' T1 CTBYIOLINM
— — — 11 | +Ex/1 +|bx 5 — pasbemMam
| — 1 {5 [-ex bx |6 2 | (owrac
> Ri ( { (em, Tabnuuy)
S —— mn
Ne——t——14 | -Ex/2 -Ubx | 8 ——
n2
+Ex/2 +Ubx | 7 —
o100
3 Homep TC (Ri) %
%) Q
é 11234 |5|6|7|8|9(10(11(12|13|14|15]|16 §
T2 (1 |2 |3 |4 |5 |6 |7 |8 |9 (1011|1213 (14|15|16|X6
T1 (171717 |17(18|18|18(18|19(19|19(19|20(20|20|20
M {1 (2 |3 |4 |5 |6 |7 |8 (9 [10(11|12(13|14 (15|16 | X7
M2 (222324252627 (28(29|30|31|32|33|34|35|36|37
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T
2. . ENAEMHCK

TEMNOMNPUBOP

KoHTaKTHaa nuHpopmauums:

Appec: 454047, Poccua, YenabuHck,
yn. NaBeneuykasn 2-1, . 36, ctp.3, 0. 203

TenedoH: +7 351 725-75-64
dakc: +7 351 725-89-59

E-mail: sales@tpchel.ru

Caiit: www.tpchel.ru

CepBucHasa

+7 (351) 725-74-72, 725-75-10
cnyxba:

Mpoaykuma npoussegeHa 000 «YTI»
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