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BBeaeHue

HacTtoswee pykosoactBo no akcnnyatauun JIMA-21.018.04 PO (B aanbHenwem — PJ)
CoOepXUT cBegeHus, Heobxoammble AN O3HAKOMIMEHUS! C MPUHUMNaMU AeNCTBUS U OCOBEHHO-
cTammn paboTbl 6apbepoB nckpobesonacHocTu JIMA-151-XY1 (B ganbHenwem — 6apbephl).

B P3O npuBeaeHbl cBeaeHNst 0 PYHKLUMSIX U XapakTepucTukax Gapbepos, a Takke onucaHbl
TEXHUYECKME peLUeHNs 1 CpeacTBa, UCMONb30BaHHbIE NpU UX paspaboTke.

OkcnnyaTtauns 6apbepoB O0MKHA OCYLLECTBNATLCA cneumnanbHO OOy4eHHbIM 0OCNyXK-
BalOLUM NepCcoHanom, n3yumsLLMM HacTosiee PO.
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1 HasHa4vyeHue n3pgenus

1.1.

1.2.

1.3.

1.4.

1.5.

Bapbepbl npegHasHadeHbl Anst obecneveHns MCKPoHe3onacHOCTU 3MEeKTPUYECKUX Lenen
YCTPOWCTB, YyCTaHaBNMBaeMbIX BO B3PbIBOOMACHbIX 30HaX MOMELLEHUN N HapYXXHbIX YCTaHO-
BOK.

Bapbepbl ¢ uckpobesonacHbIMA 3MEKTPUHECKUMM LIENSIMU YPOBHS "ia" BbIMNOMHEHbI B COOT-
BeTcTBUM ¢ TpeboBaHuammu NOCT 31610.11-2014, TOCT 31610.0-2014, nmetoT MapKUPOBKM
B3pbIBO3aWnTLl «[EX ia Ga] IIC», «[Exia Ga] lIB» n npegHasHa4eHbl Ans yCTaHOBKM BHe
B3PbIBOOMACHbIX 30H.

K 6apbepam JIMA-151-XY1 MoryT nogkmno4vatbCs yCTaHaBMMBaeMble BO B3PbIBOOMACHbIX
30HaxX MOMELLEHUA N HAPY>KHbIX YCTAHOBOK NepBUYHblE Npeobpa3oBaTeny, BbiNOSIHEHHbIE C
BMAOM B3pblBO3almThl «MckpobesdonacHasa anekTpuyeckas uenb i», MapKMpoBKa B3pbIBO-
3alWNTbl KOTOPbIX U MaKCMMarnbHble napamMeTpbl MCKPOBe30onacHbIX ANeKTpUYecKnx uenem
COOTBETCTBYIOT MapknMpoBKaM M MakCMMarsnbHbIM napameTpam 6apbepoB; NPOCTbIE YCTPOWN-
ctBa no NOCT 31610.11-2014; naccuBHblE NepBUYHbIE Npeobpa3oBaTtenu, yaoBNeTBOPSIO-
wue TpeboaHuam n.7.3.72 MNYD, ycTaHaBNMBaemble BO B3PbIBOOMACHbLIX 30HAX MOMELLe-
HUMN N HApPYXXHbIX YCTAHOBOK cornacHo rm.7.3 MY3 n gpyrum HOpMaTUBHLIM OOKYMEHTaM,
pernameHTUpyoLWMM NPUMEHEHNE 3NEKTPOoBOoPyA0BaHMS BO B3PbIBOOMACHbLIX 30HaX.

bapbepbl MOryT nogkmnoyaTtbCd K BTOPUYHOW annapaTtype, He UMeEloLen ranbBaHN4eCKON
pa3sBaA3KM OT PErnucTpypyroLmx YCTPOWUCTB, HO MUTaAaeMoOW OT CUMOBOro TpaHcgopmaTopa
obLLero HasHavyeHus.

NckpoGe3onacHOCTb aneKTpuYeckux Lenert 6apbepoB AOCTUraeTcs NpUMeHeHnem crnewm-
anbHbIX CXEMOTEXHUYECKUX PELUEeHUI, NpedHas3HauYeHHbIX AN OrpaHUYEHNs HanpskKeHus U
TOKa B UckpoGesonacHoi Luenu (cm. n.5 «O6ecnedeHue uckpobe3onacHoCmMuy).
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2 TexHU4Yeckne xapakTepucTUKK

2.1 bapbepsbl JIMNA-151-X01 obecneumnBatoT npuemMm n npeobpasoBaHue curHana ot Tepmonpeot-
pasoBaTtenen conpotusnexHus n Tepmonap (JIMA-151-X11 — Tonbko oT TepmonpeobpasoBa-
Tenewn conpoTUBIIEHUS) B BbIXOAHOW CUrHan NOCTOAHHOrO TOKa, rarnbBaHU4eCcKoe pasgereHue
BXOOHbIX Llenen, BbIXOOQHbIX Lienen u uenen nutaHus, a Takke ranbBaHMYECcKoe pasgenieHme
MeXay KaHanamu.

2.2 Inana3oH npeobpa3oBaHns BXOOHOrO CUrHamna HanpsbkeHWst NOCTOSHHOMO TOKa — OT MUHYC
140 po 140 mB. MrHMManbHO BO3MOXHas LWUMPMHA AnanasoHa namepenunsd — 15 mB.

2.3 [lnanasoH npeobpas3oBaHMsi BXOGHOIO curHana conpotmeneHnst — ot 5 go 235 Om. MuHumane-
HO BO3MOXHas LWMpUHa AnanasoHa namepenunsa — 15 Om.

2.4 bapbepsbl JIMNMA-151-XY1 obecneunBaoT nckpobe3onacHOCTb SMNEKTPUYECKMX Lenen nepsud-
HbIX npeobpasoBaTtenen, ycTaHaBNMBaAEMbIX BO B3PbIBOOMACHOW 30HE MpU MaKCUManbHbIX
napameTpax UcKpoOe3onacHOW 3MEKTPUYECKON Lenu, BKN4Yas MHAYKTMBHOCTb M €MKOCTb
NNHWM CBA3N, NPUBEAEHHbIX B Tabnuue 1.

Ta6bnuua 1. MakcMmanbHble 3Ha4YeHUs1 UCKPOobe30nacHbIX ANIeKTPUYECKUX Lenen 6apbepoB
NNA-151-XY1

Fpynna v noarpynnbl B3pbl-
BO3aLUNLLEHHOrO 3NeKTpo- Uo,B | loomMA | Lo, MH Co,Mk® | Po,BT | Um,B

o6opyaoBaHuA.
lIC 5 63 10 100 0,315 250
IIB 5 63 40 1000 0,315 250

2.5 bapbepsl JIMNA-151-1Y1 aBnsatoTca ogHOKaHaNbHbIMU N30ennusamMu.
2.6 bapbepsbl JIMNA-151-2Y1 aBnsatoTca ABYXKaHaNbHbIMU U3OESNTUSMUN.

2.7 Mo aKcnnyaTaumMoHHON 3aKOHYEHHOCTN Bapbepbl OTHOCATCS K U3AenusaM BTOPOro nopsigka no
FOCT P 52931-2008.

2.8 Tlo yCTOMYMBOCTM K MeXaHU4YeCKuM BO3OeWCTBUAM — rpynna ucnonHeHuns F3 no
FOCT P 52931-2008 (ncnonHeHme BubpoycTonymBoe).

2.9 Mo ycToMuMBOCTM K BO3OENCTBUIO Temnepatypbl W BMAXHOCTM OKpyXatowero BO34y-
xa 6apbepsbl JIMA-151-XY1 otHocatcsa k rpynne C2 no FOCT P 52931-2008 (anana3oH Tem-
nepaTypbl OKpyxatowero sosagyxa ot —40 °C go +70 °C, BepxHee 3HayeHne OTHOCUTENbHOW
BnaxxHoctn 100% npu Temnepatype +30 °C n 6onee HU3KNX TemnepaTypax ¢ KOHAeHcaumen
Bnaru).

2.10 Mo ycTon4MBOCTU K BO3AEWCTBUIO aTMOCKepHOro AasneHns 6apbepbl OTHOCATCA K rpynne
P1 no OCT P 52931-2008.

2.11 Mo cTeneHn 3alWMLLEHHOCTN OT BO3AENCTBUS OKpYXKatoLen cpefbl — UCMONHEHNE MblnieBna-
rosaLluileHHoe co cteneHbto 3awmnTtbl IP20 no FTOCT 14254-2015.

2.12 MNuTaHne H6apbepoB OOMKHO OCYLLECTBNATLCA MNOCPEeACTBOM HanpshKeHuUsi NOCTOSHHOro Toka
HOMWHarnbHbIM 3Ha4YeHuem 24 B.

2.13 bapbepbl coxpaHsaoT paboTocnocobHOCTbL NPU U3MEHEHUW HanNpsXXeHUs NMTaHns B npegernax
ot 18 B no 36 B.

2.14 MakcumanbHbIi TOK noTpebneHus Gapbepa npu HOMUHANBLHOM HarnpsKeHUW MUTaHUA He
6onee 90 MA.

2.15 MakcmumanbHO AONYyCTUMOE HanpsbkeHWe Ha MCKPOoOoMnacHbIX BXodax W Bbixodax Gapbepos,
npu KOTOpoM obecneyvmBaeTca MCKpoHe3onacHOCTb Lienern nepBuYHbIX npeobpasoBartenen —
250 B adppekTnBHOro 3HayeHns HanpsbkeHns nepemMeHHoro Toka yactotom 50 My,
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2.16 Bapbepbl JITMA-151-XY1 aBnaoTcsa koHUrypmpyembiMmn nsgenuammn. KoHdurypaums 6apbe-
POB OCYLLECTBISETCS Npu NogkmnoveHmm no wuHe USB ¢ nomMoLubio nporpammbl KOHUrypa-
Lunn TexHmnyecknx cpencts npomssoactea OO0 «JleHnpomaBTOMaTMKay

2.17 Bapbepbl MOryT NpUHUMAaTbL CUrHanbl OT TepMonpeobpasoBaTenen ConpPoTUBIIEHUA C HOMU-
HanbHbIM conpoTtueneHnem 50 Om n 100 Om, HCX (HoMMHanbHas cTaTudeckas xapakrepu-
CTuka) npeobpasoBaHns KOTOPLIX AormkHa cooTBeTcTBoBaTh TOCT 6651-2009 (BbiOMpaeTcs
npy KoHdurypuposaHun). BoamoxHa nogaepxka Opyrmx HOMUHAarbHbBIX COMPOTUBIIEHUNA U
HCX, B TOM 4ucne no 3agaHuio 3akasdmnka.

2.18 MUHMMarnbHO BO3MOXHOE 3HA4yeHME HWKHEW rpaHulbl AnanasoHa M3MepeHUst MOXeT Haxo-
anTbea B npegenax —200 °C...-50 °C (ycTtaHaBnvBaeTcs nNpu KOHOUrypupoBaHUM) U 3aBUCUT
oT HCX npeobGpasoBaHusa TepmonpeobpasoBaTens CONnpPoTUBNEHUS.

2.19 MakcuMmarnbHO BO3MOXHOE 3HA4YeHNe BEPXHEN FpaHuULbl Anana3oHa U3MEPEHUS MOXET Haxo-
antbea B npegenax +180 °C...+350 °C (ycTtaHaBnuBaeTcsl Npu KOHUrypnpoBaHum) u 3aBu-
cut oT HCX npeobpasoBaHus TepMonpeobpasoBaTenst CONpOTUBIEHMS.

2.20 MyHMManbHO BO3MOXHas LUMpMHa AmanasoHa uM3MepeHus npu pabote ¢ TC cocraBnset
100 °C

2.21 bapbepbl nogoepKMBalOT  4-NPoOBOOHYID W 3-MPOBOAHYI0 cxeMbl nogkntoyeHus TC.
2-npoBoaHasi cxema nogknioveHms TC nogaepxmBaeTca 6€3 CoxpaHeHMs METPONOrMYecknx
XapaKTePUCTUK.

2.22 bapbepbl 06ecneynBaloT KOMMEHCALNIO CONPOTUBIEHNS NIMHUM CBSA3WN NPU UCMNOMb30BaHUN 4-
NPoBOAHON cxeMbl noakntoyveHns TC.

2.23 bapbepbl 06ecneynBaoT KOMNEHcCaUUI0 CONPOTUBMEHMS NTMHUM CBA3U NPW UCMOSb30BaHNN 3-
NnpoBOAHOM cxeMbl nogkrtodeHnss TC ¢ ycnoBMem paBeHCTBA COMPOTMBIIEHUA KaXKOOW M3
Tpex nuHuin ceasm c TC.

2.24 MakcumarnbHoe COMpOTUBIEHNE COeaUHUTENbHbIX NPOBOAOB Ha Bxoae coctaBnseT 30 Om
ANs KaXkaoro nposoAa.

2.25 Tok onpoca TC coctaBngeT 2 MA 1 15%.

2.26 bapbepbl MOryT npuHMMaTb curHanbel oT Tepmonap TunoB R, S, B, J, T, E, K, N, A-1,
A-2, A-3, L 1 M, HCX npeobpa3soBaHua kotopbix cootBetctByeT FTOCT P 8.585-2001 (3aga-
toTCA Npy KOHUrypmposaHum). BoamoxxHa nogaepxka gpyrmx HCX, B Tom yucne no 3aga-
HUIO 3aKas4uka.

2.27 MUHMManbHO BO3MOXHbIE 3HAYEHWUSI HUXKHEW rpaHuLbl U MakCMMaribHO BO3MOXHbIE 3Ha4YeHUs
BEPXHEN rpaHuubl Avanas3oHa U3MepeHust (yCTaHaBnMBaeMbIX MPU KOHUIypUpoBaHuM), a
TaKKe ero MMHMMarnbHas LWNpUHa npuBeaeHsbl B Tabnuue 3 B 3aBUCMMOCTM OT TUMNa TePMO-
napbi.

2.28 [ANCKpeTHOCTb YCTaHOBKM rpaHuy, ananasoHa namepexms — 1°C.

2.29 OcHoBHas npueefeHHas norpewHocTb npeobpasoBaHms — He 6onee +0,1% npn HOMUHanNb-
HoW Benu4uuHe Harpy3sku 250 Om.

2.30 BbixogHbIM curHanom 6apbepoB sIBNSETCA YHUPULMPOBAHHbIA CUrHam MOCTOSIHHOTO Toka
4...20 MA.

2.31 bapbep UMeEeT aKTUBHbIV BbIXOA.
2.32 MakcumanbsHO onycTMMas BenuunHa Harpysku — He 6onee 450 Owm.

2.33 [lononHuTenbHas NorpewwHocTb Npeobpa3oBaHuns, Bbi3BaHHAsi BO34eNCTBMEM pabodven Tem-
nepatypbl oT 2015 °C — He 6onee +0,005 %/°C.

2.34 [lononHuTenbHas npuBeAEeHHas NOrpewHocTb npeobpasoBaHusi, Bbi3BaHHAA WM3MEHEHUEM
HanpshkeHnsa nutaHus bapbepa oT 24 B — He 6onee * 0,005 %/B.
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2.35 [lononHuTenbHas npuBeAEeHHas NOrpewHocTb npeobpasoBaHusi, Bbi3BaHHAS WM3MEHEHUEM
conpotmBreHnst Harpy3km oT 250 OM OTHOCUMTENbHO HOMMHanNbLHOrO — He ©onee
10,0002 %/Om.

2.36 MNorpelHOCTb KOMMeHcaun TemnepaTypbl XONI0AHOro cnas npu TemnepaTtype OKpyXKatoLen
cpeapbl 2015 °C He npeBbiwaeT =1 °C.

2.37 bapbepbl 0becneymBaloT ONMpoc NepBUYHLIX nNpeobpasoBatenen ¢ yactoton ot 4,1 Ny go
100 Ny (ycTtaHaBnuBaeTcsa npu KoHdurypuposaHum) cornacHo Tabnumua 2.

Ta6nuua 2. Cnnucok noanepxMBaeMbiX 4acToT.

YactoTa onpoca, 'y

lNopasnenue 50 Ny, dB

4,1 74
6,2 72
8,2 70
9,8 69
12,3 66
16,3(a) 65
16,3(6) 80
19,0 0
31,5 0
36,8 0
46,1 0
56,2 0
®
8 100 0
e}
S
S
2 2.38 bapbepbl obecneymBaloT punbTpaUnio BXOAHOrO curHana. lNMapameTpbl U anroputMbl pusb-
Tpaumn ycTaHaBMBAKOTCS NMPU KOHPUITYPUPOBAHUN.
< 2.39 bapbepbl obecneunBaloT NPOBEPKY LENOCTHOCTU CBOEro MporpammMHOro obecnevyeHus, uH-
% OVKALMIO HanM4usa NuTaHns n paboTocnocobHOCTN MUKPOKOHTPOMNepa.
%_ 2.40 bapbepbl obGecrneuynBalroT MokaHanbHOe OOHapy)XeHWe U MHAMKAUUKD HEeUCNpaBHOCTEN BO
éﬁ BXOAHbIX Lensx (06pbiB NMUHUM CBA3N C TEPMOCONPOTMBIIEHNEM, BbIXOL, CUrHana 3a guana-
30H U3MepeHus, HemcnpaBHOCTb/coon ALLM).
%
3 Ta6bnuua 3. 3HaYeHUA HMXKHEN U BepXHeun rpaHny guanasoHa U3MepeHus, a Takke ero Mu-
S HUManbHasA WWPUHA.
s
©
Q Twn MuHMmanbHoe 3Ha- MakcmnmanbHoe 3Hade- MuHMManbHas WupnHa
Tepmonapbl | YeHUEe HKHEN rpa- HUe BEPXHEN rpaHuLbl | AnanasoHa U3MepeHun,
HUUbI AnanasoHa AnanasoHa N3aMepeHun, °C
g namepenun, °C °C
S R -50 1760 500
8 S =50 1760 500
= B 200 1820 500
_ J -210 1200 500
S
(]
S
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2.41
2.42
2.43

2.44

2.45

2.46

2.47

2.48
2.49

T —-265 400 500
E —-265 1000 500
K -270 1370 500
N —-265 1300 500
A-1 0 2500 500
A-2 0 1800 500
A-3 0 1800 500
L -200 800 500
M —-200 100 300

MabapuTHble pasmepbl 6apbepoB — He 6onee 113x100x23 mm.
Macca 6apbepoB — He 6onee 300 r.

Bapbepbl yCTON4YMBbLI K BO34ENCTBUIO CMHYCcoMaanbHbIX Bubpaumi yactoton ot 10 go 500 My
c amnnutygon cmelleHns 0,35 mm.

Bapbepbl COXpaHAOT CBOM XapaKTEPUCTUKN NpY BO3AENCTBMN MOCTOSIHHOIO MarHUTHOrO NoNs
NN NEPeMEHHOro MarHUTHOTO MO CETEBOW YacTOTbl C HAMPSHKEHHOCTLIO A0 400 A/M.

Bapbepbl B TpaHCNOPTHOW Tape BblAEPXKMBAKOT BO3OENCTBME TeMnepaTypbl OKPYXaroLero
Bo3gyxa ot —60 go +70 °C.

bapbepbl B TpaHCNOPTHOW Tape BbIAEPXKMBAKOT BO3AENCTBME OTHOCUTESNBLHOW BAXHOCTN A0
100% npu Temnepatype go +30 °C (c koHgeHcaumen snarn).

Bapbepbl B TpaHCMOPTHOM Tape SABMAITCA NPOYHbIMU K MHOFOKpPaTHbIM MEeXaHU4YeCcKuM yaa-

pam, AEeWCTBYIOLMUM BOOSMb TPEX B3aMMHO NeprneHOMKYNsSPHbIX OCeN Tapbl, C MUKOBbIM
yOapHbIM yckopeHueM 98 m/c?, AnNWUTEenbHOCTBIO yAapHOro mMmnynbca 16 mc, npu uucne
yoapos 100010 gns kaxkgoro HanpaeneHus.

CpepaHui cpok cnyx6bl 6apbepoB — 12 ner.

CpepHsss HapaboTka OO0 OTkasa GapbepoB B HOpMarnbHbIX ycrnoBusx — 654 146 yacos
(74 ropa).
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3 CTpykTypa u paboTta 6apbepoB

CtpykTypHas cxema 6apbepos JIMA-151-2Y1 npeacraeneHa B npunoxeHun A Ha PucyHke
A.1. Ctpyktypa 6apbepos JIMA-151-1Y1 oTnuyaeTcs OT NpMBe4EHHON OTCYyTCTBUEM BTOPO-
ro kaHana (A4, A8, A12, A18, A20, A22).

Bapbepbl obecneynBaloT nNpueMm curHana ot TepmonpeobpasoBaTenen ConpoTUBMEHUS U
Tepmonap. MNpuHnmaembin curHan noctynaet Ha cxemy AL (A3, A4), raoe ocylwiecTendeTrca
ero npeobpasoBaHue B uncposon koa. LincdpoBon koa cunTbiBAaeTCS MUKPONPOLLECCOPOM
(A14) no nocnepoBaTenbHOMY KaHany c ranbBaHudeckon mnsonsaumen (A7, A8). Mukponpo-
ueccop ocyulectenseT npeobpasoBaHne curHana (punbTpaumio, nMHeapusaumo, HOpMU-
poBaHue), nogroTasnueaeT u 3anuceisaeT kog B LIAM (A19, A20) no nocnegosaTensHOMy
KaHany ¢ ranbBaHu4ecknum pasgeneHnem (A17, A18). AHanoroBeIn curHan, copmMmpoBaH-
Hbi LIAT, noctynaet Ha perynsatop Toka (A21, A22). Perynatop Toka dhopMmpyeT 3Hade-
HVe TOKa B BbIXOLHOW Lienn COrnacHo NosyYeHHOMY curHany.

MutaHne Gapbepa noctynaeT Ha DC-DC npeobpasoBaTtenb C ranbBaHU4YECKUM pasaeneHu-
eMm (A23). DC-DC npeobpasoBatenb OcyLlecTBNAeT (popMMpoOBaHME U CTabunmsaumio
HanNpshKeHUs NMUTaHWSA Ha BHYTPeHHeN winHe 6apbepa. MNutanne cxem AL ocywiecTtenseT-
Cs1 OT BHYTPEHHeN WnHbl NuTaHna Yeped DC-DC npeobpasoBaTtenu ¢ ranbBaHUYECKMM pas-
penexvem (A9, A10) n ctabunusatopsbl HanpsbkeHust (A1, A2). NMutaHne mmukponpoueccopa
OCYLLECTBIISAETCS OT BHYTPEHHEN LWMHbI Yepe3 cTabunumaatop Hanpskenus (A15). MNutaHne
LIAIN, ctabunusaTtopa Toka M BbIXOAHbIX Lenen ocywectenaetcss oT DC-DC npeobpasosa-
Tena (A16) ¢ ranbBaHMYECKON Pa3BSA3KOM MeXOy BXOOOM U BbIXOOOM, a Takke MexXay Bbl-
XOAHbIMY KaHanamu.

KoHdurypauus 6apbepoB OCyLLECTBRSAETCS C NOMOLLbIO NPOrpaMmbl KOHUrypaumm TexHu-
yeckux cpeacts npomssoactea OO0 «JleHnpomaBTOomMaTuKka». KoHdurypaTop Bbl MOXeTe
HaWTK Ha NpunaraeMoMm KOMMakT-gucke, nmbo 3arpys3ntb ¢ canta OO0 «JleHnpomaBTOMa-
TuKa». 3aTtemM HeobxoaMMO 3anyCTUTb ero 1 NoAKNIYUTL 6apbep K KOM-MbITEPY MO LUNHE
USB. lMpu aTtom noHagobutcsa kabenb ¢ pasbemMoM MUHW-USB (B KOM-NNEKT nocTaBkn He
BxoauT). lNocne onpeageneHns KoHdurypatopom nogkntoyeHHoro 6apb-epa noTpebyetcs
BbIMOSIHUTL €ro KoHurypupoBaHue. Npu nogkniodeHnn K winHe USB Ga-pbep nepexoauT B
PEXUM KOH(UTYPUPOBaAHUA M NepecTaeT BbINOMHATL MPUEM CuUrHana oT AaTuYMKOB.
BbixogHom curHan npu nepexoae B PeXvMM KOHUrypMpoBaHUst OCTAETCA TakuUM Xe, Kakum
OH ObIN 4o aToro nepexoaa.

HactoaTenbHoO pekomeHOyeMm npoBepuTb akTyanbHocTb Bepcuun MO (nporpammHoro obec-
neyYyeHns) Ha cTpaHuue «3arpy3ku» Hallero canTta.
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4 CxemMbl NnoAKNOYEeHUNA

4.1 Cxembi nodkmroyeHusi JIMA-151-XY1 dns pabombi ¢ mepmonpeobpa3zosamerisi-
Mu conpomuesieHus!

4.1.1 bapbepbl crnegyeT noakn4aTb CTPOro B COOTBETCTBUM C HWXKEMNPMBELAEHHBIMU CXEMaMM.
Bapbepbl He06X0AMMO CKOHUryprpoBaTh Anst paboTbl C NPUMEHSIEMO CXEMOM MOAKIHO-
YeHus.

4.1.2 Ha cxemax HWXe nokasaHbl nogkrtodeHuns Kk 6apoepam JIMA-151-2Y1. MNogknioyeHnsa k oa-
HokaHanbHbiM Gapbepam JIMA-151-1Y1 oTnmyaloTca Tem, YTO OTCYTCTBYET BTOPOW KaHan
(koHTakTbI 5, 6, 7, 8, 15 1 16).

4.1.3 Ha cxemax nogknoyeHns ncnonb3oBaHbl criegyrowme obo3HaveHms:
Rtl, Rt2 — Tepmonpeobpa3soBaTeny CONpOTUBAEHNS (GaTUNKN).
RH1, RH2 — ConpoTuBNEHMs Harpy3ku (BXOAHOE CONPOTMBIIEHNE N3MEPUTENBHOrO NpPeob-
pasoBarens).

4.1.4 MNpn pabote ¢ TepmonpeobpasoBaTensaMM CONpPOTUBIEHNA Gapbepbl MOAAEPXKMBAKOT
2-, 3- 1 4-NPOBOAHYIO CXEMbI NOOKIIOYEHUS.

4.1.5 4-npoBoaHaga cxema noAknioveHns npeacrasneHa Ha PucyHke 1.
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PucyHok 1. Cxema nogknovyeHns TepmonpeodpasoBaTenen COnpoTUBNEHUA K 6apbepam
JINA-151-2Y1 no 4-npoBoagHON cxeme.

4-npoBofHasi cXxema MOAKMIYEHUST XapakTepusyeTcsl Haunyyliein KoMneHcaumen conpo-
TUBIEHMS NIMHUKN CBSA3K, T.K. OHA He TpebyeT cobnoaeHnss paBeHCTBa CONPOTUMBIEHWUIA NMPOBOAOB
NVHUX CBSA3W.
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4.1.6 3-npoBoAHaga cxema NoaknoveHus npeacrasneHa Ha PucyHke 2.

Rt 1

"

Rt 2

PucyHok 2. Cxema nogknioveHns TepmonpeodpasoBartenen COnpoTUBNEHNA K bapbepam
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JINA-151-2Y1 no 3-npoBOAHOM cxeme.

3-npoBoAHasa cxema MOAKMNIOYEHNST XapakTepuayeTcsl onTMMarnbHbIM COYeTaHUEM METPO-
NOMNYECKNX XapaKkTEPUCTUK (KOMMEHCAUNN CONPOTUBIIEHUS JIMHUM CBSA3UN) U SKOHOMUYHOCTU. [pn
3TOM 4119 NOMIHOW KOMMNEHcaLMm NMHUM CBA3N HeOBXoanMO, YTOObI Kak MMHMMYM 2 NpoBoAa UMme-
nu oamnHakoBoe conpoTueneHue. MNpumeHntensHo K 6apbepam JIMA-151-2Y1 310 npoBoaa, noa-
Krniovaemble K KOHTakTam 2, 3 Ha NepBOM KaHane un 6, 7 — Ha BTopoM. Yem TouHee cobntogaetcs
pPaBEHCTBO COMPOTUBMEHWI 3TUX MPOBOAOB, TEM JyyLle KOMMNEHCALNS NMHUN CBA3W.
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4.1.7 2-npoBoAHaga cxema noAknoveHus npeacrasneHa Ha PucyHke 3
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PucyHok 3. Cxema nogknovyeHna TepmonpeodpasoBaTesie CONPOTUBIIEHMA K bapbepam

[Moon. u 0ama

JINA-151-2Y1 no 2-npoBOAHON cxeMme.

[1ByxnpoBoAHas cxema MoAKYeHUsl SBMNSeTCs caMoii HETOYHON. OTO 0BYCNOBEHO TEM,
YTO COMNPOTUBIIEHME NIUHUWN CBSI3N CYMMMUPYETCS C COMpOTMBREHWeM TepmornpeobpasoBatenst u
BHOCUT GONbLUYHO NMOrpeLIHOCTb. NS KoMneHcauum ConpoTUBIEHUS NIMHUM CBSA3M NPY NOAKIHoYe-
HUX NO OBYXMPOBOAHOW cxeMe B Bapbepax npeaycMOTpeHa HacTporika KOHpUrypupoBaHUsl, Ko-
Topas 6yaeT BbluMTaTbCs M3 pesyrnbTaTta U3MepeHust CONpoTUBIEHUs AaTyuka. Ho naHHas mepa
He SIBNsieTCs 4OCTaTO4YHOW. OTO 0BYCrOBEHO TeM, YTO CONPOTMBIEHME NIMHUM CBA3N Takke Me-

UHe. Nedybrn.

HAETCA B 3aBUCUMOCTU OT TemMmnepaTtypbl 0|<py>|<arou_|,el7| cpenbl. |_|03TOMy MeTpoJiorm4eckmne xa-
PaKTePUCTUKN NPU NCNOJ1Ib30BaAHNN 2-I'IpOBO[J,HOI7I CXeMbl NogKIt4YeHnA He rapaHTupoBaHbI.

4.2 Cxema nodkmo4eHust JINMA-151-X01 dnsi pabomsbl ¢ mepmonapamu.

o

B3sam. uHs.

4.2.1 bapbepbl cnegyeTt NogkrtoyaTb CTPOro B COOTBETCTBMM C HUXKENPUBEAEHHON cxeMon. ba-
pbepbl HE06X0AMMO CKOH(pUrypmpoBaTb AN paboTbl C NPUMEHAEMOWN CXEMOWN MOAKIHOYe-
HUS.

4.2.2 Ha cxeme Hwxe nokasaHbl nogkntoyveHns k 6apbepam JIMA-151-201. MNoaknioyeHus K oa-
HoKkaHanbHbIM 6apbepam JIMA-151-101 oTnuyaTca Tem, YTO OTCYTCTBYET BTOPOW KaHarn
(koHTaKTbI 5, 6, 7, 8, 15 1 16).

[Modn. u 0ama

4.2.3 Ha cxemax nogknyeHns cnonb3oBaHbl cneayowme obo3HaveHuns:
Tcl, Tc2 — Tepmonapsl.
RH1, RH2 — ConpoTuBNEeHnst Harpy3ku (BXOAHOE CONPOTUBIIEHNE N3MEPUTENBHOrO NPeot-
pasoBaTens).

WHe. Neroon.
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4.2.4 Cxema NOAKNoYeHmsa Tepmonap npeacrasneHa Ha PucyHke 4.
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PucyHok 4. Cxema nogknoveHnsa Tepmonap Kk 6apbepam JIMA-151-201.

Tepmonapbl A0MKHbI NOAKMYATLCA K GapbepamM TEPMOINEKTPOAHLIMU YASTMHUTENBHbLIMU
nposogamu (MHorga ux HasblBalT "KOMMEHCALUNOHHbIMKU").

[lns KoMneHcauum XonoAHOro crnasi Tepmonapbl 6apbepbl 060pyAoBaHbl ABYMS He3aBW-
CMMbIMK AaTyMkaMu TemnepaTtypbl (Mo OAHOMY Ha KaHan), pacnofioXXeHHbIMU B HENOCPeACTBEH-
HOWM BNM30CTU OT KOHTaKTOB MOAKMOYEHNSI BHELLHUX LiEnen.

BcTpoeHHas komneHcaums TemnepaTtypbl XONO4HOro cnasi No gaTyvMkam MOXET ObiTb OT-
KnioYeHa npu KoHUrypuposaHuu. pyu aTOM OcTaeTcs BO3MOXHOCTb 3adaTb (PUKCUPOBaHHOE
3HayeHne TemnepaTypbl XONOQHOro cnasd nNpu KoHUrypmposaHuu. MNMonHoe oTKNKYeHNe KoMneH-
caumm He NpeayCcMOTPEHO.

B cnyyae py4yHol ycTaHOBKM TemnepaTypbl XONO4HOro crasi u/vunu NoakntovYeHnst Tepmo-
napbl HEe KOMMNEHCALMOHHbLIMI NPOBOAAMUN CreayeT NoMb30BaTbCs CXEMOW MOAKHOYEHUS C KOM-
neHcaumei TemnepaTypbl XONOAHOIO cnasi No BTOPOMY KaHany, UHaye 3asiBfieHHble MeTporioru-
Yyeckne XxapaKTepUCTUKN He rapaHTUPYHOTCS.

4.3 Cxema nodknro4eHus onsi pabomsi ¢ pa3deoeHUeM cuzHana.

4.3.1 bapbepsbl cnegyeT nogknoyaTb CTPOro B COOTBETCTBUMM C HUMKENPUBEAEHHBIMU CXEMaMM.
Bapbepbl He06X0OUMO CKOHUIYpUpPOBaTb A5s paboTbl C NPUMEHAEMON CXEMOW NOAKIMH0-
YeHus.

4.3.2 Ha cxemax Hwxe nokasaHbl nogkrtoyeHusa k 6apoepam JIMA-151-2Y1. Cxema paboTbl C
pa3ABOEHNEM CUrHana ogHoKaHanbHbIMK Gapbepamun He NOAAEPKMBAETCS.
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PucyHok 5. Cxema nogkntoyeHus JIMA-151-2Y1 no 2-npoBOAHON CXemMe C pa3gBOeHueM
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PucyHok 6. Cxema nogkntoveHus JIMNA-151-2Y1 no 3-npoBoagHOM cxeme ¢ pa3gBoOeHuem

curHana.
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PucyHok 7. Cxema nogkntoveHus JIMNA-151-2Y1 no 4-npoBogHOM cxemMme C pa3gBOeHuemM
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PucyHok 8. Cxema nogknioveHus JIMA-151-201 ¢ pasgBoeHMeM curHana.

Cxema c pasgBoeHMeM curHana Mcnonb3yeTcs B TeX criydasx, korga HeobxogmmMo curHan
OT OHOro fJaTyvKa HanpasuTb cpasdy ABYM noTpebutensam (Hanpumep, pasHbiM MJ1K). Takaa cu-
Tyauusa MOXeT BO3HMKaTb, Hanpumep, nNpu pesepsuposaHun o60pyaoBaHUSA BEPXHErO YPOBHS ANS
3aWwmThl OT cboeB B ux pabore.
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4.3.3 Ha cxemax nogkntoveHns ncnonb3oBaHbl criegytowme o603HayveHus:
e Rtl1l/Tcl — TepmonpeobpasoBaTenb CONPOTUBIEHMSA UMK Tepmonapa (aaTyuk);

o RH1, RH2 — ConpoTuBneHus Harpy3km (BXOgHOE COMPOTUMBIIEHNE U3MEPUTENBHOIO
npeobpasoBarens).

4.3.4 Bxop BTOpOro kaHana 6apbepa (koHTakTbl 5, 6, 7, 8) He 3a4encTBOBaH 1 He onpallnBaeT-
CH, KpOMe criyyas nogknioyeHnsa rno cxeme KoMrMeHcauun Tepmonapbl Mo AaTyuky, nog-
KIMOYEeHHOMY K BTOPOMY KaHany (cm. n. 0.4.4)

4.3.5 Ha kaxgbin n3 BbixoqoB H6apbepa Bbl4aeTcs OQUHAKOBbLIA CUrHarm, COOTBETCTBYIOLWMN Te-
KyLLen naMmepeHHon TemnepaTtype B akTUBHOM KaHarse.

4.3.6 [lonyckaeTcst noakntoveHe gaTynka Ko BTOPOMY KaHany npy COOTBETCTBYOLLEM U3MEeHe-
HUW KOHGUIypaummn nsgenus.

4.3.7 4-npoBofHaga cxema NOOKIYEHNS C pasgBOEeHNEM CuUrHana npeacrasneHa Ha PucyHok 7.

4.4 CxemMa noodko4eHuUsi mepmonapbl ¢ KOMeHcayuel 1o éMopoMy KaHasly.

4.4.1 bapbepbl cnegyeT NOAKMYaTh CTPOro B COOTBETCTBUU C HUXKENPUBEAEHHBIMU CXEMaMM.
Bapbepbl HEO6X0ANMO CKOHUIypUpoBaTb ANA paboThl C MPUMEHSEMON CXEMOW MOOKMHO-
YeHus.

4.4.2 Cxema paboTbl C KOMMNEHCAUMEN XONOAHOro crnasi Tepmonapbl Mo BTOPOMY KaHany nog-
AepxmBaeTca Tonbko 6apbepom JIA-151-201.
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E PucyHok 9. Cxema nogkntoveHus JIMA-151-201 no 2-npoBOAHON cxemMe C KOMNeHca-
3 LMen XOno4HOro crnas TepMmonapbl N0 BTOPOMY KaHany.
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PucyHok 10. Cxema nogknro4veHus JIMNA-151-201 no 3-npoBoaHOM cxemMme C KOMNeHcaunen
XOJIOQHOro cnasi TepMonapbl N0 BTOPOMY KaHarny.
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PucyHok 11. Cxema nogkntoveHus JIMNA-151-201 no 4-npoBoAHON cxemMe C KOMNneHcauen
XONOAHOro cnasi TepmMonapbl N0 BTOPOMY KaHarny.
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4.4.3 Ha cxemax nogkntoveHns ncnonb3oBaHbl criegytowme o603HayveHus:
e Tc1 - Tepmonapa;
o Rtl — TepmonpeobpasoBaTtenb CONPOTMBIEHUS (OaTUKK);

o RH1 — ConpoTuBneHune Harpysku (BXOQHOE COMPOTUBIIEHNE N3MEPUTENBHOIO Npe-
obpaszoBarens).

4.4.4 NonyckaeTcss KOMOMHMPOBATb AAHHYIO CXEMY MOOKITIOYEHUS C pa3gBOEHMEM CurHana (Cm.
n. 4.3).

4.4.5 KomneHcauusi MOXET OCYLLeCTBIATbLCS TONbKO Mo TepMonpeobpasoBaTento conpoTuBIe-
HUS.

4.4.6 MNpn ncnonb3oBaHMM BbIXO4A KOMMEHCALMOHHOIO KaHarna, K HeEMy NogkroyarT obopyno-
BaHMe aHanorM4Ho nepeBomy KaHany. Jlornka paboTbl BbIXo4a KOMMNEHCALMOHHOIO KaHana
onucaHa B n. 9.7.10.11.

Cxema nogkntoveHns Tepmonapbl C KOMNeHcauuen Nno BTOPOMY KaHarny no3BonsieT CIKo-
HOMUTb Ha OOPOrMX TEPMOSNEKTPOAHBIX YANMHUTENbHBIX NpoBoAax. BMecTo 3Toro MoXHO ucC-
Nofb30BaTb OTHOCUTENBHO AeLleBoe TEPMOCONPOTMBEHNE N 0OblYHbIE MeaHbIe NpoBoAa. KO-
HOMWS OKasbiBaeTCca TeMm Oornblue, Yem Janblie OT MecTa ycTaHOBKM Hapbepa pacnonaraeTcs
OOBbEKT n3amepeHun. A NnpMMeHeHne AaHHOW CXeMbl COBMECTHO C pa3fBOEHMEM CUrHamna no3Bo-
nseT NonyYnThb elle 6onbLUYy0 3KOHOMUIO.
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5 Obecne4vyeHne UCKpobe3onacHOCTH

5.1

5.2

5.3

54

55

5.6

BapbiBo3alwmieHHOCTb GapbepoB obecneyumBaeTcsi BUOOM B3pbIBO3aLMTbl «UCKPOOE3-
onacHasi anekTpuyeckast LUenb» YPOBHA «ia» C MapKMpOBKamu B3pPbIBO3ALUTHI
«[Ex ia Ga] lIC», «[Ex ia Ga] lIB» no TpeboBaHusm MOCT 31610.11-2014, NOCT 31610.0-
2014.

WNckpobesonacHocTb GapbepoB 4OCTUraeTcs 3a cyeT:
e OrpaHudeHus napameTpoB anekTpuyecknx uenen no NOCT 31610.11-2014;

e ranbBaHN4YEeCKOro pasfeneHns NCKPoonacHbIX U UCKpoOe3onacHbIX Lenen ¢ napa-
MeTpaMu pasgenenus, yaosnetsopsitowmmn tpebosanHmnsam FOCT 31610.11-2014;

o obecneyeHnss HeOOXOOMMbIX 3NEKTPUYECKUX 3a30poB M nyTen yTtevek no MOCT
31610.11-2014.

B 6apbepax JIMA-151-XY1 BbIXOQHOE HaMpPsPKEHME M TOK OrpaHMYMBaeTCd rpynnamMmm ane-
meHTOB (A5, AB):

e cTabunutponamu VD4, VD6, VD8 ons nepsoro kaHana, VD5, VD7, VD9 — ansa BToporo
KaHana;

e pesuctopamn R2, R4, R5 gna nepeoro kaHana, R3, R6, R7T — ona BToporo kaHana.

HenoBpexgaemMocTb ranbBaHMYeCcKoro pasgenexusi no uenam nutanusa (A9, A10) goctura-
eTcsa npumMeHeHnem cxembl 3awmtbl (A13) Ha npegoxpanHuTene F2, Tupuctope VS1, ctabu-
nutpoHe VD3 u anoge VD2.

HenoBpexgaemocTb raribBaHMYECKOro pasnesnieHns no curHanbHbiM uensam (A7, A8) moctu-
raeTcs npumeHeHnem cxem 3awmtol (A11, A12) Ha npepoxpaHuTenax A2.F3...A2.F6 ans
nepsoro kaHana, A3.F3...A3.F6 — pgna BTOpPOro KaHana, CcTabunuTpoHax
A2.VD11...A2.VD14 pna nepsoro kaHana, A3.VD11...A3.VD14 — onga BTOporo kaHana.

O603Ha4YeHnsa aneMeHTOB NpuUBEAEHbl COMNAacHO CXeMe 3MeKTPUYEeCKON MpUHLMNNanbHON
JINA-21.018.04 33. B ckobkax ykasaHbl 0603Ha4YeHMs1 CTPYKTYPHbIX 3NIEMEHTOB COrfacHo
CTPYKTYpHOW cxeme bapbepoB (cM. npunoxeHme A PucyHok A.1).

Jlucm

JIMA-21.018.04 PO
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[Moon. u 0ama

UHe. Nedybrn.

o

B3sam. uHs.

[Modn. u 0ama

WHe. Neroon.

6 KOHCTpyKLUMA

6.1 KoHcTpykumsi 6apbepoB nckpobesonacHocTn JIMA-151-XY1 nsobpaxeHa Ha PucyHke B.1
(cm. MpunoxeHue b).

6.2 KoHcTpykuusa 6apbepoB npeacraBnaeT coboun Kopryc, COCTOALWMMA M3 ABYX Yacten 5 m 6 ¢
YCT@HOBIIEHHOW BHYTPb CMOHTUPOBAHHOM NeYaTHOW NraTton 1, 3aKpbiTbil CBEPXY LUNIbAOM
2. Ha kopnyc 5, kneMMmHble KOMoAkM 3 U Wunbf 2 HaHeceHa MapKUMpoBKa COrfacHo .7
«Mapkupoeka u niiombupoeaHuey.

Jlucm

JIMA-21.018.04 PO

3m.
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[Moon. u 0ama

UHe. Nedybrn.

B3sam. uHs. Ne

[Modn. u 0ama

WHe. Neroon.

7 MapkupoBKa u nfiombupoBaHue

7.1 Ha kaxgom 6apbepe, B cootBeTcTtBuM ¢ TOCT 31610.11-2014, nmeeTca MapKkMpoBKa, CO-
Aepxaiias:

e yCrnoBHoe 0b603HaveHne b6apbepa;

e 3aBOACKOW HOMEP;

e HavMMeHOBaHWe NpeanpusTUA-U3roToBUTENS;

e MapKMpOBKY B3pbiBo3alLmMTbl: «[Ex ia Ga] IIC», «[Ex ia Ga] I[IB»;
e 0003Ha4yeHMsa coeguHUTENEN 1 HoMepa KOHTaKTOB;

e Hagnucu:
MCKPOBESOIACHbIE LIEMW;
Uo: 5 B; lo: 63 MA; Po: 0,315 Bt; Um: 250 B;

«[Ex ia Ga] lIC» «[Ex ia Ga] IB»
Lo: 10 mIH Lo: 40 mIH
Co: 100 mk®d Co: 1000 mk®

e CXEeMy MOAKMHOYEHMS;

e crneuuManbHbIl 3HaK B3pblBOOE30MacHOCTU, cornacHo npunoxenuto 2 TP TC
012/2011;

e e[VHbIA 3HaK obpalLeHnsa NPoAYKLUUN Ha PbIHKE rOCy4apCTB-YNeHOB TaMOXEeHHOro
cor3a, cornacHo n. 1 ct. 7 TP TC 012/2011;

e HaMMeHOBaHMWE WK 3HaK LLeHTpa Mno cepTudurkaumm n Homep ceptudukaTa.

7.2 TMpennpusiTue-u3roToBuTeNb OCTaBnseT 3a coboi npaBo nnombupoBaTtb usgenus. B cny-
Yyae, ecnu nsgenve 6bIno onnoMGupoBaHo, a nnomba BNocneacTBMU NoOBpeXaAeHa, nsanenve
yTpauvBaeT rapaHTuio.

Jlucm
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[Moon. u 0ama

UHe. Nedybrn.

o

B3sam. uHs.

[Modn. u 0ama

WHe. Neroon.

8 YnakoBKa

8.1 HasHauyeHHbIN CPOK XpaHeHust — 2 roga, N0 UCTEYEHUN HA3HAYEHHOrO CPOKa OCYLLECTBs-
eTCs NpoBepKa 1 ycTaHaBMMBaAETCH HOBbIN Ha3HAYEHHbIN CPOK XpPaHEHUS.

8.2 YnakoBbiBaHWe B NOTpebUTENbCKY0 Tapy 6apbepoB NpoM3BOANTCA B COOTBETCTBUM C Yep-
Texamu npegnpuatna-narotosutens B sawukn no NOCT 9142-2014 3 kapToHa rodpupo-
BaHHOrO.

8.3 B «kayectBe npoknagovHoro wmartepuana wucnonb3dyetcs Oymara obepTouHas A no
FOCT 8273-75 vnu kapToH rodpupoBaHHbIN.

8.4 YnakoBblBaHME B TPaAHCMNOPTHYO Tapy npounssoantcs B cootBeTcTBum ¢ FOCT 15846-2002.

Jlucm
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9 Ucnonb3oBaHue NO Ha3HAYeHUIo

9.1 3kcnnyamauyuoHHbIe o2paHUYeHUs

9.1.1 MakcumarbHOe (aBapunHOE) HarnpsKeHne NOCTOAHHOro Toka unu adgekTnBHoe 3HayYeHne
nepemeHHoro Toka (Un), Npyn koTopoM obecnevmBaeTcsl MCKpOOEe30nacHOCTb 3aluLaeMbiX
uenen, He gOmkHO NpeBbiwaTtb 250 B. OcTtanbHble yHKUNK Gapbepa He rapaHTUPYHOTCS.

9.1.2 inqa npenoTBpaLleHns Bbixoga n3 cTpos 6apbepoB (CoxpaHeHusa yHKUn 6apbepa B non-
HoM 06beme) Heobxogumo cobnogaTh cnegyowme npasmna:

9.1.2.1 He gonyckaTb nonagaHusi Ha KNeMmbl 6apbepa NEPEMEHHOIO HaMpPsSPKEHWS;

9.1.2.2 lMogknioyaTb UCTOYHUKM NMUTAHUSA TOMbKO K NpeAHa3Ha4YeHHbIM NS 9TOr0 KOHTakTam
(cM. n.4 «CxeMbI MOOKIIIOYEHUSI»);

9.1.2.3 NcknounTb nonagaHue SfeKTPUYECKMX CUrHamoB M3 Apyrux uenewn (Hanpuvep, B
pesynbTaTe KOPOTKUX 3aMbIKaHWIA).

9.1.3 HecobniogeHne TpeboBanuin n.9.1 NpMBOAUT K BbIXOAY M3 CTpos Gapbepa, KOTOpoe He SAB-
ngeTca ocHoBaHWEM ANd NpeabsBrieHns peknamauni.

9.2 ﬂopndox ycmaHO8KU U obecneyeHue UCKp06930ﬂaCH00mU npu MOHMaxxe

9.2.1 T[pu MoHTaxe BGapbepoB HEOGXOANMO PYKOBOACTBOBATLCS CreayloLWUMy JOKYMEHTaMMU:

o «[lpasuna ycmpolicmea anekmpoycmaHoeok» ([1Y3), NsdaHue 7-e nepepabomaHHOe
u dornoriHeHHoe, . 7.3;

o «[llpasuna mexHuU4Yeckol SKcrislyamauuu 371eKmpoycmaHo80oK rnompebumenel»
(NT33r), en. 3.4;

[Moon. u 0ama

o [IOTIY «llpasuna rno oxpaHe mpyda rnpu sKcrayamayuu 371eKmpoycmaHO80K»;
e Hacmoswum P3.

9.2.2 T[lepen MOHTaXXOM HeOOX0AMMO MPOBECTU BHELUHMI OoCcMOTp Gapbepa u ybeamTbcs B OT-
CyTCTBMM noBpexaeHun obornodknm bapbepa M COXpaHHOCTM Hagnucen. MoHTax ocy-
LLLEeCTBNATb B COOTBETCTBUM CO CXemamu nogknioveHusi (cm. n.4 «Cxembl nodknroye-
HUsI»).

UHe. Nedybrn.

9.3 lMopsidok pabomsbi u obecneyeHue uckpobesonacHocmu nNpu 3Kcnayamayuu

9.3.1 TMMpwu akcnnyataumm 6apbepoB HEOOXOAMMO PYKOBOACTBOBATbLCS CreAyloLnMM OOKYMEH-
Tamu:

o

B3sam. uHs.

o «[lpasuna ycmpolicmea anekmpoycmaHoeok» ([1Y3), NsdaHue 7-e nepepabomaHHOe
u dororniHeHHoe, . 7.3;

o «[lpasuna mexHU4YecKolU SKCMyamauuu a/1eKmpoycmaHo8oK nompe6umerneli»
(MTA3M), 2. 3.4;

o [IOTIY «llpasuna no oxpaHe mpyda npu 3KCriayamayuu 371eKmpoycmaHO80K»;

[Modn. u 0ama

e Hacmosuwum PO.

9.3.2lMocne ycTtaHOBKM GapbepoB U NOAKMOYEHUS K HAM KabenbHbIX NMHUIA Gapbepbl roToBbI K
paborTe.

9.3.3Tlpuem GapbepoB B aKCnnyaTauuio NOCre UX MOHTaxa, BbIMNOSIHEHNE MEPONPUATUIA NO TeX-
HUKe 6e30NacHOCTM AOMKHbI MPOBOANTLCA B NONTHOM cooTBeTcTBUM C . 3.4 MTI3I.

WHe. Neroon.
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[Moon. u 0ama

UHe. Nedybrn.

o

B3sam. uHs.

[Modn. u 0ama

WHe. Neroon.

9.3.4lMpu akcnnyatauum 6apbepoB HeoGXxoAMMO noaBepraTb MX NPOMUNAKTUYECKOMY OCMOTPY
He pexe OfHOro pasa B rog.

9.3.5Mpun ocmoTpe Heobxoammo obpallaTb BHMMaHME Ha OTCYTCTBME MOBPEXAEHMI 000NOYKM,
HaEeXHOCTb BHELLUHNX COEAMHEHUIN, Hann4ine MapkMpoBKN B3PbIBO3aLLUTLI.

9.3.6 QkcnnyaTtaunst 6apbepoB C NOBPEXAEHHLIMU AETaNSMU UM HEMCNPABHOCTAMWU KaTeropw-
Yyecku 3anpeLlaeTcs.

9.4 lNpoeepka pabomocnocobHocmu

9.4.1 1na npoBepku pabotocnocobHocTn bapbepa He06Xo0AUMO NoAaTh Ha ero KNemmbl «9» (+) n
«11» (-) HOMUHanNbHOEe HanpskeHne nuTaHus (24 B), ncnonb3ysa nabopatopHbIn 6noK NuTa-
Hua. MpoBepuTb HanNMuMe MHAMKaAUUK BKNIOYEHUA M paboTocnocoOHOCTM (OOMKEH ropeTb
3€efeHbli CBETOAMOA, a NPU OTCYTCTBMM NOOKITHOYEHNI K KeMMaM «1», «2», «3», «4», «5»,
«6», «7» n «8» KpacHble CBETOANOObI KaXO0ro N3 MMEIOLLMXCS KaHarnoB AOMMKHbI MOpraTb).

9.4.2 3aTtem nonapHO U3MEPUTb 3HAYEHUSA HaNPsPKEHUS N ToKa MexXxay KnemmMamm «1», «2», «3»
N «4» NS NepBoro KaHana u Mexay knemmamu «5», «6», «7» n «8» - Ana BToporo kaHana.
M3MepeHHble 3HaYeHUs1 HaNpPsXKEHUS N TOKa He AOSMKHbl NpeBblilwaTb 3HadeHurn Uo u o,
yKkasaHHbIX B Tabnuue 1.

9.4.3Ana ganbHenwen npoBepkn paboTocnocobHoCcTn Bapbepa ero HeobxoaumMo CKOHGUrypu-
poBaTb Ha MOAKMKYaeMbld TUN AaTyuka, CXeMy MOAKIIYEHMS U AManasoH U3MepeHMs.
MoaknounTb K NPOBEPSIEMOMY KaHamy MMUTaTop AaTyvka (MarasvH CONpOTUMBIEHWA ANS
TepmonpeobpasoBaTtenen ConpoTUBIIEHNS, KannbpaTop NOCTOSIHHOrO TOKa Ans Tepmonap).
K Bbixoay 6apbepa B kavyecTBe Harpysku noaknounTe MunnnamnepmeTp. Bece nogknioveHus
K Knemmam b6apbepa NpoBoauTb B COOTBETCTBMM CO CXEMaMu NOAKMIOYEHNS, NPUBELAEHHbI-
mu B n.4. MNMporpamma koHdurypmpoBarust 6apbepoB JIMA-151-XY1 («KoHdurypatop Tex-
HUYECKUX CPeACTBY») NPV 3ajaHuUn Anana3oHa M3MepeHUs aBTOMaTUYECKN BbIYMCNAET 3Ha-
YeHMs BXOOHOrO curHana, BbIXOAHOro CuUrHana, MMHMUMarnbHble U MakcumarnbHble npegensi
3Ha4YeHMIN BbIXOOQHOrO CUMrHana, Kotopble criegyeTt Ucnonb3oBaTth A5l NpoBEpPKM paboTocno-
coBHoCTW.

9.4.4YCcTaHOBUTb HA UMUTATOPE 3Ha4YeHWe BXOAHOrO CUrHana B COOTBETCTBMU C paCCHUTaHHbIMU
«JIMA KoHpurypaTtopom» 1 NpoBECTU M3MEPEHUE 3HAYEHUS BbLIXOAHOrO CUrHana no BCeM
pacyeTHbIM TOYKaM.

9.4.5Tpwun npoBepke paboTocnocobHOCTM B pexume paboTbl C TepmonapamMmu cnegyeT OTKNIoYUTb
ABTOMATUYECKYIO KOMMEHCALMIO TeMMNepaTypbl XONOAHOMO cras M 3agaTb BPYYHYHO Temne-
paTypy xonogHoro cnas 0 °C.

9.4.6 Bapbep cunTaeTca paboToCNOCOOHBLIM, ECNY U3MEPEHHbIE 3HAYEHUS] BLIXOAHOMO TOKa He
BbIXOAAT 3a npeaernbl AonyckaeMblX 3HaYeHUI, paccumMTaHHbIX «KoHuMrypaTtopom TexHuye-
CKUX CPEeacTBy.
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9.5 UHOukayus

Ha BepxHem wwunbae 6apbepa uckpobesonacHoctn JIMA-151 pacnonoxeHbl CBETOAMOAbI,
oToOpaxarolime Tekyllee cocTosHue. MIHaukauusa ocyLecTBnsieTca B COOTBETCTBMM CO Cre-
aywoulen Tabnuuen:

Taonuua 4. UHpukauma

Unaukaums KomneHca-| OnucaHue | OnucaHme | OGwue peko- MpumeHeHune
SeneHLIit KpacHbii KpacHbiii :2?1;ep- cuTyauumn ] cuTyauumn ] MeHpauum
Kanana 1 KaHana 2 pbl Ha| oNs nepBo-| ANSA BTOPO
nepBom ro KaHana | ro kaHana
KaHane no
BTOpPOMY
HopmanbHas pa6oTa 6apbepa u kaHanoB
Ceetutca |He cBetutcsa He cBetutes | He BaxxHO | Hopmanb- Hopmanb- HeT pekomeHaa-
Hasi paboTta | Has paboTta | uui
Mpo6nembl ¢ AaT4YUKamMu U(MNKU) NUHUSAAMU NOAKIIOYEHUS AaTHYUKOB
Ceetutca |He ceetutcsa | PaBHomep- | He BaxHo | Hopmanb- | Pexum nu- | lNposepuTb kKOH- | MoxeT sBns-
HO muraeTt Hasi paboTa | HelHoro durypaumio 6a- | HOTCA HOpManb-
npoaomxe- | pbepa Ha npea- | HbiM Nepexop-
HWS CUrHa- | MET rpaHuL, us- HbIM npouec-
na* MepsieMoro Ana- | Com B cucteme
nasoHa
Ceetutcs 3awkan ** | MNpoBeputb
NMOCTOSHHO KOHpUrypaumio
6apbepa Ha
npegmeT CXxembl
NOAKMYEHNS,
Tvna n HCX
aatyuka
[Be kopoT- Ob6pbIB*** MpoBepuTb MpoBepnTtb

g Kune BCMbIL- NNHWM NOAKMIO- | KOHJUrypa-

3 KW KaXkayto YeHust faTyvka unio 6apbepa

S| cekyHay Ha npegmeT

,g' cxembl noa-

,g KMNoYeHus,
Tvna n HCX
haTtyuka, rpa-

. HUL, n3mepsie-

S MOro auana-

§ 30Ha

2, PaBHomep- [He cBeTutca | He BaxHo | Pexum Hopmanb- MpoBepuTb KOH- | MoxeT aBns-

2 HO MuraeT NVHerHoro | Has pabo- | dwurypaumio 6a- | 0TCA HOpMarnb-

< npogon- Ta pbepa Ha npeg- | HbIM nepexop-

o PaBHOMEp- XKEHUs PexiM MeT rpaHuL, ns- HbIM npouec-

; HO MUraeT curHana IMHERHOTO nnn:foﬂfamoro Ona- | coMm B cucteme

I npogon-

< XeHus

S curHana

@ Ceetutcs Het Pexum 3awkan MpoBepuTtb

MOCTOSIHHO | o gmgeZHoro 3awkan, EC;HT:ZT;WO
®© mzHﬂﬂn vicnonb3y- I'Ipz,qMF;T CXeMbl

g curHana ere no- MOAKIIOYEHNS]

S cheanee Tna n HCX ‘

S n3MepeHHoe )

= 3HaYeHMe faryvka; MoxeT

S Temnepary- SIBNSITBCSA HOP-

= Dbl XOMOf- MarnbHbIM ne-

HOrO Chast pexofHbIM npo-
LLleCCOM B CU-
rg

Q

S

< Jluem

E: JIlNA-21.018.04 P3 o5
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cTeme
[OBe kopoT- | Het O6pebiB MpoBeputb
Kne EcTb O6pbiB, Vc- nHUK no,cucmo-.
e e e
nocnegHee
cekyHay M3MEpEHHOE KOHcpurypaumio
e o
remnepary- ngnﬂmoquMﬂ
pbl Xonoa- ’
HOTO Chas Tvna n HCX
faryvka
Ceetutca |He ceeTtutca | He BaxkHO | 3awkan Hopmanb- MposepuTb MoxeT aBns-
NMOCTOSIHHO Has pabo- | KoHWrypaumo toTCH HOpManb-
Ta 6apbepa Ha HbIM nepexoa-
Poxun - | TPORIET Het | i roouec
HO Mmuraet HEenHoro ’
npodoIKe- mna v HCX
Hus curHana| AaTvKa; Tpo-
BEPUTb KOH(U-
Ceetutca Het Bawkan rypaumio 6apb-
MOCTOSHHO | Eopy, 3awkan, €pa Ha npeamet
ucnonbay- | TPaHML ame-
eTCsl no- psemoro gua-
crnegHee nasoHa,
n3MepeH-
Hoe 3Ha-
yeHune
Temnepa-
© TYpbl XO-
IS nogHoro
S cnas
=]
5 e kopoT- | Het 3awkan O6pbiB MpoBepnTtb
: e s En (i ronie
NCnonbay-
ceKyHay eTcs no-
. cnepHee
t§ n3MepeH-
5 Hoe 3Ha-
P yeHune
g Temnepa-
X TYpbl XO-
nopHoro
— cnas
SE [Be kopoT- | He cBetutcs| He Bax- O6pebiB Hopwmanb- MposepuTb Nn-
S Kune BCnbiL- HO Has pabo- | HuM noakmoYe-
3 Kn Ta HWS AaTymka
3 PaBHomMep- Pexum nu- MposepuTb
HO muraeTt HEWHOro KOHUrypaumo
npoponxe- Gapbepa Ha
© HMSA curHana npegMeT CXeMbI
% CeTutcs 3awkan MOAKITIOHEHNS,
© NOCTOSIHHO vna n HCX
S [aTtyuka, rpa-
5 HUL, M3Mepsie-
,g MOro gmanaso-
Ha; MOXeT SB-
NSTbCA HOp-
- MalbHbIM ne-
S
Q
S
< Jluem
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Nam.| Jluecm Ne dokym. loon. |Hama

Ped. 8 om 07.06.2024

®opmam A4




[Moon. u 0ama

UHe. Nedybrn.

o

B3sam. uHs.

[Modn. u 0ama

WHe. Neroon.

pexofHbIM Mpo-

Hanuuue, npa-
BUINBbHOCTb NoA-
KMtoYeHust n no-
NAPHOCTb NUTa-
Hus 6apbepa.

LIleCCOM B CU-
cTeme
[Be kopoT- O6pebiB
KNe BCMBILL- | or O6pbIB N0 NepBOMY KaHa-
KW KaXkayto ny
cekyHay
EcTtb O6pbIB N0 0AHOMY 13
KaHanoB (BO3MOXHO,
obonm)
Mpobnembl c 6apbepom
PaBHomep- | PaBHomep- | PaBHomep- | He BaxxHO | He cownacbk KOHTPOmb- 3anucaTb npo- Ecnu He no-
HO MUraeT | HO muraert HO muraeTt Hasi cymma MO 6apbepa LMBKY**** B 6a- | morno, To
pbep C NOMOLLbIO | ONPaBnUTb U3-
nporpaMmmbl Aenve npowms-
"KoHdpurypaTtop" | BoauTento Ang
pemMoHTa
[Be kopoT- | [Be KopoT- He cowmnack koHTponbHas| CkoHdurypupo- | Ecnu He no-
Kvie BCNbIL- | K1e BCMbILL- CyMMa KOHpu1rypaumm BaTb Gapbep C Mormno, To
K/ KaXOYH | KU Kaxagyto 6apbepa NMOMOLLIbO Npo- OnpaBuTb U3-
cekyHay cekyHay rpammel "KoHdu- | genune npoms-
rypatop" BOAMTENIO AN
peMoHTa
[Ose kopoT- [He cBetutca | PaBHomep- | Het Hopmanb- Hewuc- Otnpasutb usge- | OonyckaeTca
Kve BCnbliLL- HO Muraet Has paboTa | NpaBHOCTb | Nue NpousBoAX- | NPOAOIKaTh
K1 Kaxxgyto AUn Tento Ans pEMOH-| UCNonb30BaThb
CceKkyHay Ta. pabouunn kaHan.
Ectb Hewucnpas-
HocTb AL,
ncnonbay-
eTcs no-
cnepHee
n3MepeHHoe
3HayeHne
Temnepary-
pbl Xonoa-
Horo cnas
PaBHomep- [He cBetutca | Het Heucnpas- | Hopmanb- HonyckaeTca
HO MuraeTt HocTb ALIM | Has pa6o- npoaomxaTb
Ta ucnonb3oBaTb
pabouni kaHan.
Ectb
PaBHomep- | PaBHOomMep- | He BaxHO Hewnc-
HO MUraeT | HO muraet npaBHOCTb
ALM
Ceetutcs Ceetutcs He colunack KOHTponbHas
NMOCTOSHHO | MOCTOSIHHO CyMMa 3aBOJCKUX HacTpo-
ek (kannbpoBok)
He ceeTtutcs He cBetutca [He ceetutca | He BaxHo | HeT nuTaHusa Gapbepa MpoBepuTb

AnnapaTtHas Heucnpas-
HOCTb u3aenus

OTtnpaButb us-
Aenve npovs-
BOAMTENO ANg
pemoHTa

° *

Pexxum nuHeliHo20 rnpodosrmKeHuUs cueHana 3a epaHuuamu pabo-
yeeo Ouarna3oHa coomeemcmeyruwe2o KaHana. [Mpu amom mempo-
nioeudeckue xapakmepucmuku yxyodwaromcss mem bonbwe, 4Yem

3m.
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[Moon. u 0ama

UHe. Nedybn.

o

B3sam. uHs.

[Modn. u 0ama

WHe. Neroon.

Oasibwe om 2paHuy, yxodum cuaHar;

e **  Bawkan — ebIx00 3Ha4YeHUs1 U3MepseMo20 cueHarna 3a duana3oH
usMepeHul Ha coomeemcmeyruemM KaHane bapbepa;

o **  (Obpbie — HeucripagHoCMb fIUHUL NMOdKIYeHuUss Gam4yuka K ba-
pbepy;

o ¥ PeorxomeHOyeMm ckadamb riocrieOHrow eepcuto 10O (KoHgpueypa-
mop JITA u lNpowuska JIA) ¢ calima.

9.6 Bo3MOHbIe 3Ha4YeHUs1 8bIXOOHO20 cu2Hasna

3Ha4yeHus BbIXOQHOroO cUrHana PacwudpoBka

<2 MA HewncnpaBHOCTb NUHUKU(MIA) CBA3K, OTCYTCTBUE
nuTaHusa 6apbepa.

2,9MvA +0,1% Pexx1m nocTossHHOro BbIXOOQHOro curHana.™*

3...4 MA Pexum nuMHernHoro npogormkeHns oyHKumMm

npeobpasoBaHus.* MeTpornornyeckme xapak-
TEPUCTUKN HE rapaHTUPYHTCS.

4...20 MA LUtaTHbIN pexnm npeobpa3oBaHnsl cUrHana.

20...21 MA Pexum nuHernHoro npogormkeHnst oyHKumMm
npeobpasoBaHus.” MeTponornyeckme xapak-
TEPUCTUKM HE rapaHTUpyoTCs.

21,1 MA +£0,1% Pexx1m nocTossHHOro BbIXOQHOro curHana.™*

*PeXMM NMHENHOro NpoaoImKeHNsa PyHKUUN Npeobpas3oBaHus.

Mpu BbIXOAE 3HAYEHUsI BXOQHOrO cMrHana 3a rpaHuusl gnanasoHa namepenus JIMNA-151 nepexo-
ONT B PEXUM JIMHENHOrO NPOAOIIKEHNA PYHKUUN Npeobpa3oBaHus. B aToMm pexnme He rapaHTu-
pyloTCA 3asBrEHHbIE METPOSIOMMYECKNE XapaKTEPUCTUKM, HO BbIXOAHOW CUTrHamN CBsiI3aH C BXOOHbIM
no CyTW TOM Xe caMom (pyHKUMen npeobpasoBaHms (UM ee YacTbio), YTO U NPU LWTATHOM pexume
npeobpasoBaHnd curHana.

**PeX1M NOCTOSAHHOIO BbIXOQHOro curHana.

B aTom pexunme Ha Bbixoge JIMA-151 yaepxxnBaetcsi MOCTOSAHHbIW BbIXOOHOW CUrHar, ykasaHHbIN B
Tabnuue Bblwe. OTO 03HAYAET, YTO 3HAYEHME BXOAHOIO CUrHana TakoBo, YTo Npeobpa3oBaHue ero
HEBO3MOXHO. Pexxum aBToMaTnyeckm CHUMaeTCsl Npu BO3BpaLLEHNN BXOAHOIO CMrHana B gony-
CTUMbIV JManasoH.

9.7 BapuaHmsbl KOHGbu2ypayuu usdenusi

9.7.1 KoHdurypaumnsa nsgenvs 3agaeTca 1 CYUMTbIBAETCH M3 YyCTPOMCTBA MPY MOMOLLM Nporpammbi
Kondurypatop JIMNA;

9.7.2 Nocne 3agaHns KOHUrypaumm ycTponcteBa eé crnefyeT 3anucaTb B YCTPOWCTBO Mocpea-
CTBOM cnevumarnbHOW KHOMKK B UHTepgence KoHpurypaTopa;

9.7.3 CuntaHHaa m3 yCTpoOWCTBa KOHUrypaumsa oTtobpaxaetca B UHTepdence KoHdurypatopa
cpasy nocrie OKOHYaHUS CYNTbIBAHUS;
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9.7.4 KoHdourypaunsa nsgenms cocTouT U3 OByX YacTen: KOHUrypaums nsmepeHuin n KoHdurypa-
UmMa OYHKUMIA;

9.7.5 KoHdoumrypaunsa namepeHnii coobluaeTt nsgenmio BolibpaHHyto nonb3osatenem HCX npeobpa-
30BaHUs, AManasoH BXOOHOW BENMYMHbBI, CNOCO6 MOAKMOYEHMS NepBUYHOro npeobpasoBaTenst u
np. [aHHble HAaCTPOWMKM TpUBManbHbI, HE TPEOYIOT AOMOMHUTENBHbLIX MOACHEHUA N MO3TOMY HUXE
paccmartpuBaTtbcsa He ByayT;

9.7.6 KoHdurypaumsa dyHKUMA coobluaeT nsgenuio cnocob obpaboTkm BXOAHOrO curHana (pexmm
dvnbTpaumnn), He0O6XoAMMOCTb Nepeaayn BXOAHOIO cUrHana ogHoro u3 kaHanoB Ha oba Bbixoda U
oxBaTbIBaeT npo4yne Gonee CrioxHble BO3MOXHOCTU nagenusi. KoHdurypaumsa dyHkummn 6yaet no-
OpOoGHO onucaHa HUXE;

9.7.7 ®yHKUMA bmnbTpaumMm BXOQHOMO curHana

9.7.7.1 dunbTpaumsi BXOQHOrO CUrHana o3HavaeT npeobpas3oBaHMe He TEeKyLero nosy4eHHoro co
Bxoga uucna AL, a HekoToporo OTGMMABTPOBAHHOIO 3HaYeHWsl. Takoe 3HadYeHWe yyuTbiBaeT
onpeaeneHHoe KONMYecTBO NPeALIECTBYIOWNX NOMYYEHHbIX 3Ha4YeHn. OTduMNbTpOBaHHOE 3HaYe-
HUEe HEeCKOSTbKO OTNNYAETCH OT TEKYLLErO 3HAYEHUSA B KaXObIl MOMEHT BPEMEHMU;

9.7.7.2 dunbTpauusi BO3MOXHA B TpeX pexumax: unbTp OTKMYeH, unbTp Buaa «bGeryuiee
cpenHeey, hunbTp «anbda-6eTay;

9.7.7.3 Korga cdunbTp OTKIOYEH, NpeobpasoBaHMe NPOUCXOAUT HEMOCPEACTBEHHO HaZ YMUCIIOM
AU, nonyyeHHbIM CO BXOAA;

9.7.7.4 Korga BkntodeH ounbTp «beryuiee cpegHeey, B U3A4eNUN NPOUCXOANT HaKoMneHme 3agaH-
HOro KONMmn4ecTBa NpeaLecTBYIOWNX namepennn (umcen ALI), n Tekywmm 3Ha4YeHNeEM cumTaeTcs
apugpmMeTmyeckoe cpefHee 9TUX 3HadeHun. KonmyecTBO 3HAYeHUI ONs HaKOMMeHUsi HasbiBaeTcs
npu 3TOM OKHOM yCpeaHeHud. Tak, Npu OKHe ycpeaHeHus, paBHoM 3 (N0 yMOM4YaHuIo) ycpegHeHme
NponcxXoauT NO TPeM NPeALLECTBYOLNM 3HAYEHNSM (BKOYasa TeKyllee M3MepeHHOe 3HaveHue);

9.7.7.5 dunbTp «beryliee cpegHee» BHOCUT 3a4epXKy BbIXOOHOIO CUrHana no OTHOLLEHWIO K W3-
MEHEHUNI0 BXOOHOro CUrHana Ha BenuuuHy, KoTopas paccuntbiBaeTca no gopmyne: 1/ (vacmoma
ornpoca 8xo0a) * (OKHO yCpeOHEeHUs);

9.7.7.6 Korga BkntoveH unbTp «anbga-6eta», nsgenve npegnonaraeT JIMHENHBIA XapakTep U3-
MEHEHMWSI BXOOHOMO CMrHana v Ha KaXkaoM Liare KOppekTupyeT napameTpbl 3TOW NIMHENHOWN 3aBu-
CMMOCTM B COOTBETCTBUM C owmbkon npeackasaHvs. Koppektuposka napameTpoB MOLENU Npowvc-
XOAWUT NPOMopuUNOHanbHO ABYM 4ucnam, HasbiBaeMblM anbda u 6eta. OTcioga HasBaHue punb-
Tpa;

9.7.7.7 Ons ynobcTBa onepaTopa B KOHUrypaTtope BBe4EeHO MOHATME MOLUHOCTU ounbTpa, KOTo-
poe aBTOMaTU4eckn npeobpasyeTcs B nogxogswme yncna anbga n 6eta. Yem 6onblue MOLWHOCTb
dwvnbTpa, Tem 6Gonee nnaesHbIM ByaeT pesynbTaT npeobpa3oBaHWs BXOAHOMO curHana u Tem
GonbLuas NoNy4nTCs 3agepka Mexay BbIXOAHbIM Y BXOOHBIM CUrHanamu;

9.7.7.8 Pabota hunbTpa «anbga-6eta» npoucxoaut cnegywowmm obpasom. Mo Tekywmm napa-
MeTpam JIMHEWHOW 3aBMCMMOCTU CTPOUTCS npeackasaHue Tekywero 3HadeHus ALM. 3atem BbI-
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yncnsetca owmbka npenckasaHnst No akTMYecKkoMy M3MEepeHHOMY 3HadeHuto. locne aToro Ko-
3aPULUNEHTBI JIMHEMHON MOLENUN KOPPEKTUPYHOTCA MNPOMNOpUMOHanbHO Yncnam anbda u beta.
Yuncno anbga BnvseT Ha cMmeLleHne, a 6eTta — Ha HaKIMoH JIMHENHOW 3aBUCUMOCTH;

9.7.7.9 Tenepb Mony4YeHHble 3HAYEHUSI NUHENHOW MoAenn GyayT MCMoNb30oBaTbCsA Ha Creayowem
Luare aHanorMyHbIM obpasom;

9.7.7.10 BbixogHbIM 3Ha4yeHWeM unbTpa H9BNAETCA CKOPPEKTUPOBAHHOE Ha BENUYUHY
(anbgha * owubka) 3Ha4YeHWe NpeackasaHns;

9.7.7.11 [aHHbI unbTp, B oTnnume oT cunbTpa «berywiee cpegHeey, NULLEH OrpaHUYEHUsT B
BMAE pa3mMepa OKHa, MO3TOMY Mpu onpedeneHHbIX HacTporikax oH paboTaet 6bicTpee. U npwu nto-
ObIX HACTPOWKaXx AaHHbIV PUNbTPp TPebyeT MeHbLUE NaMSATH;

9.7.7.12 bonee getanbHO ¢ paboTon bunbTpa MOXXHO O3HAKOMUTLCS B 00LWEeN0CTYMHbIX UCTOYHU-
Kax;

9.7.8 dyHKUMA NogaBneHNs1 KOPOTKNX BbIBPOCOB
9.7.8.1 B n3genuu peannsoBaHa (pyHKLMA NOAABEHNSA KOPOTKMX BbIBPOCOB BXOAHOIO CUrHana;
9.7.8.2 [JaHHasa dyHKuMsa paboTaeT TONbLKO NPY BKITHOYEHHOW OUnbTpaLum BXOLHOINO CUrHana;

9.7.8.3 lNoHATME ANVHBbI KOPOTKOro BbIGpOCa perynupyeTcsa COOTBETCTBYHOLMM NapameTpoM B Npo-
rpamme KoHdourypatop JMA,;
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g 9.7.8.4 MNpwn pe3koM OTKMOHEHUM Ha 3HAYUTENbHYH BENUYMHY BXOLHOrO CUrHamna OT TeKyLlero oT-
3 bUNbTPOBAHHOIO 3HAYEHUs n3genve NpPoaosPKkaeT nepeaaBaTb Ha BbIXOA CUrHamM, COOTBETCTBYIO-
3 LM CpeaHeMy 3Ha4YeHuo BXOAHOro 6e3 yyeTta OTKITOHEHNS;
S
S
9.7.8.5 Ecnun oTknoHeHne Bornee nNpoaoimkKuTenbHOe, YeM ANUTENBHOCTb KOPOTKOro Bbibpoca, To
dunbTp cbpacbiBaeTCs, a Ha BbIXOA NnepefaeTcs 3HayYeHue, COOTBETCTBYHoLLee Tekywemy. lMpo-
15 NCXOAMNT Pe3KMI CKaYOK BbIXOAHOrO CUrHana, kak a1o 1 6bino no BxoAay;
S
|
i 9.7.8.6 Ecnu curHan Ha Bxo4e BEPHETCH NPUMEPHO K CPeaHeEMY 3HAYEHMIO paHbLle, YeM 3a BpeMs
< KOpPOTKOro Bblbpoca, To punbTp NPOAOCIHKUT paboTy Tak Xe, kak ecnu 6bl BbiIbpoca He 6bino;
(o]}
- 9.7.8.7 Bpemsi kopoTKOro Bbibpoca 3agaeTcsa B TEpMUHAX Nepuoga onpoca BXOQHOro curHana. T.e.
o
< ONUTENBbHOCTb B CeKyHAax paccumtbiBaeTcs no dopmyne: 1 / (vacmoma onpoca exoda) * (Onu-
s mersibHOCMb KOPOMKO20 8bIbpoca);
8
Q
9.7.9 ®YHKUNA pa3gBOEHUs curHana
®©
£ 9.7.9.1 ®dyHKUMS pasOBOEHUSA CMrHana 3akniovaeTcs B BbiBOAE pesyrnbTaTta npeobpasoBaHus oa-
° HOro U3 BXOOHbIX CUrHanNoB Ha oba Bbixoaa;
S
~ 9.7.9.2 MNpwn atom B n3genum paboTtaeT onpoc TONbKO O4HOrO KaHana, BTOPON KaHamn gakTuyecku
OTKIIOYEH, U3aenne He pearnpyet Ha U3MEHEHME ero BXOAHOro curHana, Kpome crnydasi KOMneH-
cauumn TepmMonapbl No BTOPOMY KaHany ¢ pa3gBoeHneM MTOrOBOro CMrHana Ha ABa BbIX04a;
S
(]
S
2
o
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9.7.9.3 lNMpwn BKMOYEHN DYHKUNN pas3fBOEHUS CUrHana Ha OOHOM U3 KaHanoB, KOHGUrypaTtop Ha
BKMNagke Opyroro kaHana BblgacT npeaynpexneHue, 4To ero MoXXHO BOBCe He KOH(purypuposartb;

9.7.10 ®yHKLMSI KOMMNEHCALMM TepMonapbl MO BTOPOMY KaHasny

9.7.10.1 dyHKUMSA KOMMEHcaLMN TepMonapbl Mo BTOPOMY KaHarly no3BonsieT 3ajaTb OAUH KaHar
N3gennst B Ka4ecTse M3MepUTENbHOro KaHana, HaCTPOEHHOro Ha NprMem TepMonapsbl, a Apyron kKa-
Han Mcrnonb3oBaTb AN M3MEPEHMS TeMMepaTypbl XONoAHOro crasi Npy NOMOLLY 06bIYHOTO TEPMO-
COMPOTMBNEHNS;

9.7.10.2 NamepuTesibHbIM KaHaroMm rnpu 9TOM HasblBaeTCs KaHan u3gesnvs, B KOTOPOM NPouCcxXoauT
npuem Tepmonapesl;

9.7.10.3 KomneHcaunoHHbIM KaHarnoM HasblBaeTCsa KaHan u3genus, B KOTOPOM NPOUCXOANT MpUeEM
TEPMOCONPOTUBNEHUS;

9.7.10.4 Jlro6Goii U3 ABYX KaHarnoB M3genus MoXeT BbICTyNaTb B PONM U3MEPUTENbHOro, OCTaBLUMMI-
csl kaHan byaeT BbICTyNaTb B POSIN KOMMNEHCALMOHHOTO;

9.7.10.5 BbixogomM namMepuTenbHOro KaHana sIBfsieTca curHan oT Tepmonapbl, CKOMMNEHCUPOBaH-
HbI NO TeMnepaType XOrogHOro crnasi, UaMepeHHON KOMMEHCALNOHHBIM KaHanoM;

9.7.10.6 lHaukauunsa M3aMepuTenbHOro KaHamna onupaeTcs Ha YXXe CKOMMEHCUPOBAHHOE 3HadeHue
Temnepartypbl. Tak caenaHo NoToMy, YTO KOMMEHcaLUuMs OCyLLeCTBNAETCA No BXOAHOMY curHany, a
3aTeM yXXe CKOMMEHCMPOBaHHbIN CuUrHan npeobpasyetca B 3HaveHue TemrnepaTypbl U, B CBOKO
oyepenb, B BbIXOAHOW CUrHaI.

9.7.10.7 BoamoxxHa cuTyaumsi, Npym KOTOPOW CUrHasm Ha BXo4e U3MepuTenbHOro KaHana yknagbisa-
€TCH B 3a[aHHbll AnanasoH, HO C y4eTOM KOMMEeHcauun npoucxoguT BbIXO Ha NUHeNHoe npo-
OOIDKEHNe XapakTepuctuku. MHomkaums B aToM criydae 6yaet cOOTBETCTBOBATb UMEHHO NUHER-
HOMY MPOAOITKEHUIO CUrHanNa;

9.7.10.8 Npwu BbIXo4e curHana KOMMNEHCaALUMOHHOIO KaHana 3a rpaHuubl 3a4aHHOro gnanasoHa ans
KOoMMeHcaunn Tepmonapsbl UCMNosSib3yeTcs NnocrneaHee HaaeXHoe 3HadYeHue TemnepaTtypbl KOMMeH-
cauuu;

9.7.10.9 MNpwn BO3HMKHOBEHUN K3 mnu obpbiBa HA KOMMEHCALMOHHOM KaHane B U3MEepUTESNTbHOM
kaHane 6ygeT ucnonb3oBaHO MOCMeAHee 3HadeHue TemnepaTypbl XONO4HOro cnas, n3MepeHHoe
00 BO3HMKHOBeHNA K3 unu obpoiBa;

9.7.10.10 MNMpw BbIXOAE CUrHana KOMMEHCaLMOHHOro KaHarna Ha NMHerHoe NPOAOoIKeHue (M 3aTem
B 3allKkan) B uameputenbHOM KaHane 6yaeT ucnonb3oBaTbCs COOTBETCTBYHOLLEE rPaHUYHOE 3Ha-
YeHne TemnepaTypbl XONOAHOro cnas. T.e. ecnu 3agaHa HUXHSAS rpaHmua TemnepaTypbl XONIO4HO-
ro cnasa 0°C, a daktnyeckas temnepartypa cocraenset -5°C (noboe 3HadeHne meHblie 0°C), 1o
ANa KoMneHcaumm Tepmonapbl ByaeT ncnonb3oBaHo 3HavyeHue 0°C. AHanorMyHo ¢ BepxHew rpa-
HULEeN Anana3oHa KOMNEHCaUNOHHOro KaHana;

9.7.10.11 BbIxo4 KOMMEHCALMOHHOIO KaHana MOXHO HacTpOUTb Ha OAMH U3 Tpex pexmnmos pabo-
Thl: OTKIOYEH (1,3 MA), KBa3n-4BOVYHbIN, NPSMOW;
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9.7.10.12 'Hgnkaumnsa COCTOSAHMS KOMMEHCALUMOHHOIo KaHana npyv noMoLM NHOMKaTOPOB Ha nsge-
nun paboTaeT He3aBUCUMO OT HAaCTPOMKM BbIXoAa M BCerga oTpaxaeT akTyarlbHoe COCTOsiHME
KOMMeHcaLNnoHHOro BXoaa;

9.7.10.13 lNpw OTKIOYEHHOM BbIXOAE KOMMEHCALNMOHHOrO KaHana Ha 3TOM BbIXo4e TOK Bcerga no-
pagka 1,3 MA. 3HadeHne ToKa He 3aBUCUT HW OT COCTOSIHUSA BXoda (HOpMaribHoe MOoAKMYeHue,
06pbIB, K3), HM OT MmeTponorumn Bxoaa (B 4onycke, NMMHENHoe NPOAOIKeHMe, 3alukan);

9.7.10.14 MNpwn paboTe KOMMNEHCALUNOHHOIO BbiIXOA4a B KBa3u-4BONYHOM pPEXMME €ro COCTOsHUE OT-
paxaeT oblee cocTosdHMe BXxoda KomneHcaumn. Ecnn curHan Ha Bxoge NpuUCyTCTBYET U HaxoguT-
Csl CTPOro B 3afaHHbIX rpaHuuax, To Ha Bbixog nogaetca 20 mMA. Mpu nobom gpyroMm CoCTOAHUM
KOMMEHCAaLMOHHOIo BXo4a Ha COOTBETCTBYHOLLNI BbIXO4 nogaetcs 4 MA,

9.7.10.15 PaboTta kOMMNEeHCaUNOHHOIO BbiXo4a B MPSIMOM PEXMME MOSTHOCTbIO coBnagaeT ¢ pabo-
TOW HE3aBUCUMOrO KaHana UsMepeHnsa conpoTmerieHuns. T.e. MO BbIXo4y KOMNEHCaUNOHHOro KaHa-
fla MOXHO CUYMTbIBaTb TEKYLLYH TeMnepaTypy Ha gaTtyuke XOnoAHOro cnas, nonyvatb MHOMKaUU
owmnbokK «3awkany, «0opbIB/K3» 1 «NMMHEnHoe NPoAOIKEHMEY;

9.7.11 ®yHKUMSA KOMMIEeHcauun TepMonapbl N0 BTOPOMY KaHasy C pa3fgBoeHneM curHana

9.7.11.1 laHHasa yHKUUS M3Oenust aHanorndHa yHKLMM KOMMeHcauumn TepMonapbl No BTOPOMY
kaHany 6e3 pas3gBoeHust curHana. B gaHHom pasgene GyayT onucaHbl TOMbKO OTNNMYMS AaHHbIX

PYHKUMI;

9.7.11.2 CurHan, cooTBETCTBYIOLMI TemMnepaType Tepmonapbl, CKOMNEHCMPOBAHHbLIN MO Apyromy
kaHany, nogaetcs Ha oba BbIxoaa;
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fg 9.7.11.3 CurHan oT KOMMNEHCALVOHHOIO BX04a HMKaK He NoO4aeTCA Ha BbIXo4, MO3TOMY OTCYTCTBY-
= €T BO3MOXXHOCTb HAaCTPOMKM BbIXO4A KOMMEHCALMOHHOIo KaHana;
8
=

9.7.11.4 ngukaumsa mnsgenus no u3mMepuTeribHoOMy M KOMMEHCALMOHHOMY KaHanam CoxXpaHseTcs
_ TaKkow xe, kak u npu pabote 6e3 pa3gBoeHUs curHana;
S
o)
g 9.7.11.5 BHumaHue: npu paboTe B 3TOM peXnmMe HEBO3MOXHO OTCleauTb OWMBKM KoMneHcaum-
g OHHOrO KaHana nHade, Yem no MHaukaumm Ha nsgenuu. MNpu nobbix owmnbKax KOMNEHCaLMOHHOIo
< KaHana v ucrnpaBHOM M3MepUTENBHOM KaHane B pacyeTax OyaeT yyacTBoBaTb nocriegHee mame-
= peHHOE 3HayeHve TemnepaTypbl XONOAHOro cnas. T.e. TOKu BbIxoAoB ByayT HaxoauTbCs B Aonyc-
_ Ke JaKe B YCNOBUAX HEUCMPABHOCTM KOMMEHCALMOHHOMO KaHana.
2
3
3 9.7.12 bapbepbl MOTYT MOCTaABNATLCHA C KOHpUrypauuen no ymMonyaHuio Unn ¢ 3akasHon KoHQUry-
Q paumen. OnucaHne KOHUrypaumm no ymMOomnyaHuio, a Takke MNpuMep 3aka3HoW KOoHdwurypaumm

npuBeeHbl B .14 HacTosALWEro pykoBoACTBA.
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10 NoBepka 6apbepa

10.1 lMoepka ocyuiecTtBnsieTca cornacHo Metoguke nosepkn MIM 2411-0118-2015.

10.2 Tpwn nepBrYHOM NOBEpPKE NMPOBOASAT OnNpeAeneHne norpewwHocT npeobpa3oBaHUsa CKOHU-
rypUpoOBaHHOW 3anoXXeHHOM HOMUHanbHOW ctatudeckon xapakrtepuctukm (HCX) no Tpebo-
BaHMIO 3aKas4yuka.

Mpy nepuoanyeckon noBepke NPOBOAAT onpedeneHne norpewHocTn nsamepeHnn no HCX
TepmonpeobpasoBaTenen, 3a4eCTBOBaHHbIX B NpoLecce akcnnyaTaumm (Tun nepBrYHOro
npeobpasoBartens U cxema NOAKIYEHUS YKa3aHbl B NPUMOXeEHMM nacnoprta) unu no tpe-
6oBaHMIO 3aKa3ynka.
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11 PemMoOHT

11.1 PeMoOHT GapbepoB AOMKEH OCYLLECTBNASATLCA NpeanpusTMeM-u3roToBUTENEM WU B KOMMe-
TEHTHbIX CNeuManmM3MpoBaHHbIX opraHm3auusax (NPeanpusaTUax), UMELWNX PEMOHTHY0 O0-
kymeHTaumo OOO «JleHnpomaBTOMaTMKa», HEOOXOOANMMOE OCHALLEHUE U NULIEH3NIO opra-
HOB rocyaapCTBEHHOro Hag3opa Ha npoBedeHne Takux pabot. [Nocne pemoHTa Gapbepbl
MOryT GbITb ONNIOMOBUPOBAHBbI PEMOHTHOW OpraHn3aumen.

3m.

Jluem|  Ne dokym.

llodn.

Hama
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12 TpaHcnopTupoBaHUe U XpaHeHUue

12.1 TpaHcnopTupoBaHue 6apbepoB MNPOU3BOAMTCS BCEMW BMAAMW TpaHCMOpTa B KPbITbIX
TPaHCMOPTHbIX cpeacTBax (aBMaTPaHCNOPTOM — B repMeTU3MPOBAHHBLIX OTCEKaXx).

12.2 YcnoBus TpaHCNOPTMPOBaHUSA U XpaHeHus 6GapbepoB COOTBETCTBYIOT YCIOBUAM XpaHEeHUs
4 no NOCT 15150-69, B panoHax KpanHero CeBepa 1M B TPYAHOAOCTYMHbLIX panoHax — Mo
FOCT 15846-2002.

Jlucm
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13 CBepeHus 06 ytunusauum

13.1 bBapbepbl 1 KX COCTaBHbIE YacTW He coaepXaT KOMNOHEHTOB M BeLLeCTB, TpebytoLmx oco-
OblX YCNOBWI yTUNU3aLMK, He NPeacTaBnsoT ONaCHOCTM ONS XU3HW, 300POBbsS Noaen U
OKpy>KatoLLen cpeapbl Kak B MpoLecce aKchnyatauum, Tak U Nocne OKOHYaHUsi Cpoka 3KC-

nnyatauuu.

13.2 Ytnnusauma GapbepoB OCYLLECTBSETCA JKCNyaTUpYOLWen opraHusaumMen CcornacHo
TpeboBaHMsM AENCTBYHOLLErO 3aKOHOAATENbLCTBA.

3m.

Jluem|  Ne dokym.

llodn.

Hama
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14 Uucpopmauma ansa 3akasa

14.1 O6o3HauyeHue npu 3akase bapbepa JOMKHO BbIrMg4eTb cneayowmm obpasom:
JINMA-151-XY1, rae X — KONU4ecTBO KaHarnoB: «1» nunun «2», Y — nogaepxneBaemMble gatyu-
kn: «0» — TepmonpeobpasoBaTenn COnpoTUBNEHUS U TepMmonapbl, «1» — TONbLKO TepMO-
npeobpasoBaTenn CoNnpPoTUBNEHUS.

NNA-151-XY1

O TepmonpeobpasoBatenu
CONPOTUBNEHUS U TEPMONapbl

MoaaepxvBaemMble AaTYmKu

KonuyecTBo KaHanos

1 Tepmonpeobpasoearenu
CONpPOTUBNEHUS

1 1 kaHan

? 2kanana

Wndp Gapbepa nckpobesonacHocTn, obecnevmBaloero nNpMeMm 1M npeodpasoBaHne cuUr-
Hana oT TepmonpeobpasoBaTenen CONPOTUMBIEHNS U TepMmonap u umetkowero 1 kaHan,
oypet BoirnggeTs Tak: JINMA-151-101.

14.2  OnucaHue KoHUrypaumm no yMOnYaHuio:
Mo ymonuaHuio Bce kaHanbl 6apbepa MMEKT O4MHAKOBYHO KOHMUrypaumio:

Tun paTymka: TepMOCONPOTUBIEHNE;

HomuHanbHoe conpoTtusnenune TC: 100 Om;

HCX TC: Pt, a = 0,00385;

HwxHAA rpaHmua gnanasoHa namepenus: =50 °C;
BepxHsist rpaHuua ananasoHa namepenus: 150 °C;
Cxema nogkntodeHns TC: 3-nposogHas;

BbixogHown curHan 4...20 MA;

PasaBoeHue curHana BbIKMHOYEHO;

YacTtoTta onpoca BxogHoro curHana: 10 Ny,
dunbTpaums curHana: berywiee cpegHee nNo 3 3Ha4YEHUAM.
PyHKLMA NOAABNEHNSA KOPOTKUX BbIOPOCOB OTKMOYEHA.

Bapbep MoxeT NoCcTaBnATbLCS € 3aKa3HOM KOHUrypauuen, B paMmkax OCTYMHbIX XapakTe-
pucTuk. B aTOM criyyae B 3akase HeobxoguMmo yka3aTb TpebyeMble napaMeTpbl AN KOH-
ouUrypupoBaHus.

Jlucm
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I'Ipmmep 3aKa3Hown KOH(*)VIpraLI,VII/I C MUHUMaAlIbHO O0ONYCTUMbIM NepeYvYHEM NMapamMeTpoB:

Twvn gatynka: TepMOCONPOTUBIEHNE;
HomuHanbHoe conpotuenenune TC: 50 Owm;

HCX TC: Pt, a = 0,00426;

HwxHaAa rpaHmua gnanasoHa nsmepenus: —10 °C;
BepxHss rpaHuua ananasoHa uameperna: 120 °C;
Cxema nogkntoyenmns TC: 4-npoBoaHas;

B naHHOM npumepe nepeyncrieHHble napaMmeTpbl 6yAyT CKOHUIYPMPOBaHbI COrfacHo 3a-
ka3y, ocTanbHble NapameTpbl OyayT MMEeTb 3HAaYEHWUst KOHUIYpaLMK MO YMOSHYaHMIO.

3m.

Jlucm

Ne dokym.
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MpunoxeHue A

Al A5 I A9
Crabunu- Cxema I
=3,3B satop OrpaHuye- DC
HanpsvKe- ol bC A13 A23
HR uou o L
] L~ Cxema DC Hanpsxenve
Hanpsikenne BHyTpeHHsAs winHa =12B =24B
nutanus ALIM 1 I | 3awwuTbl DC nuTauua bapbepa
I J L
A2 A6 | ALO ALS A6
Crabunu-
Crabunu- Cxema I saTop DC HanpsixeHue
=3,3B| %amop OrpaHuye- bc Hanpsixe- DC |=15B > nuranus A19, A21
Hanpshke- ans DC
Hus uom 10 I s be
HanpspkeHne
Hanpsixerve I o] =
=15B
nuTaHns ALM 2 ) @ b{> nutanus A20, A22
= === "
A3 Il A7 All Al4 Al17 Al19 A21 BbixoaHow
I curHan
sPI Cxema sPI Crabuny-
o Xem  —
BxopHoii curHan ALM 1 LAMN 1 3artop 4..20MA
I
I Mukponpoueccop
A4 ., A8 Al12 Al18 A20 A22 BbixoaHon
" curHan
l SPI Cxema  E— SPI Crabunu-
BxopHoii curHan ALM 2 LIAMN 2 3artop 4..20MA
I
I
usB

PucyHok A.1 CtpykTypHaa cxema 6apbepos JIMA-151-2Y1

Ha PucyHke A.1 ncnosnb3oBaHbl cnegyroume cokpalleHns:

AL — aHanoro-undposon NnpeobpasoBaTtens;

LA — undpo-aHanorosbin NnpeobpasoBaTterns;

DC\DC — KOHBEPTOP HanpsiKeHWs C raribBaHNYECKOWN N30Nsuven;

SPI\SPI — nocnepoBaTtenbHbIN KaHan nepegadn nHgpopmawmm ¢ ranbBaHMYeCckon U3onsumen.

3m.

Jlucm

Ne dokym.

llodn.

[ama
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MpunoxeHne b

110

2N TN

JE]

A—ﬁm

/o<

PucyHok B.1 KoHcTpykunsa 6apbepos JIMA-151-XY1

3m.

Jluem|  Ne dokym.

llodn.

Hama
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