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BBepeHune

Hactosiwwee  PykoBogcTtBO Mo akcnnyatauuu — npegHasHayeHo  Anst  O3HAKOMIEHUs!
obcnyxuBaroLLero nepcoHana ¢ yCTPOWUCTBOM, MPUHLUMMNOM AENCTBUSI, KOHCTPYKUMEN, TEXHUYECKON
aKcnnyataumen n obcnyxkmBaHMeM U3MepUTENs-perynsrtopa MUKpPOMPOLECCOPHOro [BYXKaHanbHOro
2TPM1 ¢ yHuBepcanbHbIMU U3MepUTENbHbIMKM BXOoAamu (B AarbHENWeM N0 TEeKCTY WUMEeHyeMoro
«npubop»).

Mpubop BbINyckaeTCst COrMacHO TEXHUYECKVM YCIOBUSIM U UMeeT cepTudmkat cootetctaust [OCT-P.
Mpubop 3aperucTprpoBaH B 'ocyapCTBEHHOM peecTpe CpeacTB U3MEPEHUIA.

Mpubop cootBeTcTByeT FOCT P 52931-2008 1 OTHOCUTCS K U3AENMSM FOCYOapCTBEHHON CUCTEMbI
NPOMBILLMEHHBIX MPUOOPOB 1 cpeacTB aBTomMaTusaumu. MNpu 3Tom, N0 YCTOMYMBOCTU K SNEKTPOMAarHUTHLIM
BO3JENCTBMAM M MO YPOBHIO M3My4aeMbIx pagmonomex Npubop cooTBeTCTByeT 060pyAOBaHMIO kracca A no
[OCT 51522-1999 (M3K 61326-1).

Mpnbop obnagaeT ynyyeHHbIMW XapakTepucTUKamu:
e BbICOKas MOMEXOYCTONYMBOCTb K SNIEKTPOMAarHUTHbIM BO3AENCTBUSM;
e  yBENMYEHHbIN CPOK rapaHTumW, rapaHTUHbIA CPOK 06CnyxmnBaHus coctaensiet 5 ner;
e OBbIlEHVWE YHMBEpCcanbHOCTU npubopa, nossonsilee 6Gonee rMBko KCNONbL3OBAThL
npnGOpPbI M YMEHBLUWUTL X HOMEHKNATYpPY 3@ CHET UCMOMb30BaHUS:
= yHMBepcasbHbIX BXOAOB;
= BCTPOEHHOrO WCTOYHMKA HanpsxeHns 24 B AnA nuUTaHWs akTUBHBLIX [AaT4MKOB,
BbIXOAHbIX aHanorosbix ycTponcTs (LIAM) nnu gpyrmux HM3koBomnbTHbIX Lenein ACY.
Mpnbopsbl BbiNyckatoTcs ABYyX kKrnaccoB TouHocTu: 0,25 u 0,5. Knacc ToyHoCTU 3aBUCKT OT Tvna
NOAKMIOYaEeMOro BHELLHEro AaTymka.



Mpnbop un3rotaBnuBaeTCs B Pas3nMYHbIX MOAMMUKaLMAX, OTMMYaLWMXCA Apyr OT Apyra
KOHCTPYKTVUBHBIM UCMOMHEHMEM W TUMOM BCTPOEHHbIX BbIXOAHBIX YCTPoWcTB. WHdopmaums o
moaudukauum npmbopa 3awmdpoBaHa B KoAe MNOMHOro YCNoBHOro 0603HavYeHus:

2TPM1 - X. Y. XX
|Tv|n npubopa J
| KoHCTpyKTUBHOE MCNONHEHKe
| 0603HaueH1e NeperyHLIX NpeoGpasosateneit
| Tun BCTPOEHHBIX BLIXOAHBIX YCTPOHCTB
KOHCTPYKTUBHOE UCNONHEeHNeE:
H - KOPMyC HaCTEHHOro KpenneHus ¢ paamepamm 130x105x65 MM 1 cTeneHbto 3awmTbl |P44;
w1 - KOPMyC LLMTOBOrO KpenneHus ¢ paamepammn 96x96x65 MM 1 CTeneHbto 3aLmTbl CO CTOPOHbI
nepegHen naHenu IP54;
L2 - KOpMyC LWMTOBOrO KpenneHusa ¢ pasmepamm 96x48x100 MM M CTeneHbio 3awuTbl CO
CTOPOHbI NepeaHen naHenu P54,
il _ koprnyc ¢ pasamepamu 90x72x58 MM Ansi yctaHOBKM Ha DIN-peviky U CTeneHbio 3alumTbl CO

CTOPOHbI NepeaHen naHenwu 1P20.

[abapuTHbIe YepTexu kopnycoB NpubopoB nNpuseaeHsbl B [Npunoxernn A.



y - yHuBepcalbHble U3MepuTerbHblie BXOAbl.

Tun BCTPOEHHOro BbIXxoAHOro ycrtponcTtBa (BY):

O603HavYeHue
Tun BbIXOQHOrO 3nemMeHTa TexHuyeckue napameTpbl
Bbixoga
P KOHTaKTbl 3NeKTpOMarH1THoOro pene TokHe 6onee 8 A npy Hanpsbkerm He Bonee 250 B (50 1Mw)
K OnTonapa TpaH3ucTopHast MocTosiHHBIN TOK He Bonee 400 MA NpW HaNPsHXEHUN
n-p-n-tuna He 6onee 60 B
T Bbixoa Ans ynpasneHuns BHELLUHUM BbixogHoe HanpsixeHue 4...6 B, NOCTOAHHbIN TOK He
TBEPAOTENBHBIM pene 6onee 25 vA
c OnTonapa cuMucTopHas Tok He 6onee 50 MA Npy NepPeMEHHOM HanpPsHKEHNN
He Bonee 250 B (50 Ny)
n LIAT «napameTp — Tok» MocTosAHHBIN TOK 4...20 MA Ha BHELUHEW Harpy3ke He
6onee 1 kOMm, HanpsixeHue nuTanus 12...30 B
MocTosiHHoe HanpsbkeHue 0...10 B Ha BHeLLHe Harpy3ke He
Y LIATT «napameTp — Hanpskenne» meHee 2 KOM, HanpsbkeHme niutans 16...30 B

Mpumep 3anucu o603HaueHKst npubopa B AOKYMEHTALMMU APYroi NPOAYKUMK, TAe OH MOXET GbiTb

NPUMEHEH:

N3MepuTtenb-perynsaTop MUKponpoLecCopHbIN AByXxKaHanbHbIn 2TPM1-1L1.Y.PU

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: 2TPM1-L1.Y.PU

[Mpn 3TOM U3rOTOBIEHNIO M MOCTaBKE MOANEXUT M3MEepUTENb-PerynaTop MuKponpoLeccopHbii 2TPM1 B
KOpryce LUMTOBOrO KpenneHuns ¢ pasmepamm 96x96x65 MM. Tun BCTPOEHHbIX BbIXOAHBIX YCTPOWCTB — perne
3MNEKTPOMarHUTHoE W Lindppo-aHarioroBbIvi npeobpasoBaTerib «napameTp-Tok» 4...20 MA.

Mpwu 3aka3e npmvbopa c koMNneKkTaumen QUCKPEeTHbIM U aHanorosbiM BY cnegyeT yuntbiBaTh, Y4TO
nepBbIM MO MOPSAKY OOMKHO OblTb Tonbko BY auckpeTHoro Tuna, a BTOpbIM — aHanoroBoro

(o6o3HauveHue Buga 2TPM1-W1.Y.UP He gonycTtumo).
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1 HasHa4yeHue npubopa

MamepuTenb-perynsatop  MMKPOMPOLIECCOPHbIN 2TPM1  coBMeCTHO C  NepBUYHbIMU
npeobpasoBaTensMu (gat4ymMkamu) npefHasHadeH Ans U3MepeHust U perynupoBaHus TemnepaTypbl 1
Opyrvx  (pu3nyYeckux MapaMeTpoB, 3HAYeHMe KOTOpPbIX BHELHUMM OaTyMKOoM MOXeT ObiTb
npeobpa3oBaHo B CUrHamMbl MOCTOSIHHOTO TOKa U HanpsiXXeHus.
Mpubop MoxeT ObiTb MCMONb30BaH ANs W3MEPEHUS U PErynupoBaHUs TEXHONOTMMYECKMX
NPOLECCOB B Pa3nMYHbIX OTPACASX NPOMbILLIIEHHOCTW, KOMMYHarbHOIO U CENbCKOro X03AnCTBa.
Mpnbop MoxeT OblTb MNPUMEHEH Ha MPOMbIWMEHHbIX 00bekTax, MOAKOHTPOSbHbIX
PoctexHaasopy.
Mprbop No3BonseT ocyLecTBNATb cneaytoLume OyHKLUN:
®  y3MepeHue TemnepaTypbl Ny Apyrmx nuanyeckmx BeNMUMH (4aBneHusl, BNaXKHOCTH, pacxoaa,
YPOBHS U T.N.) B ABYX Pa3fM4HbIX TOYKaX C MOMOLLbI0 CTaHAAPTHbLIX A4aTYUKOB, MOAKMIYaEMbIX
K YHMBepcarnbHbIM BXoAam npubopa;

®  He3aBWCMMOE PperynupoBaHne [ABYX W3MepPSieMbIX BEMUYUH MO  [ABYXMO3ULMOHHOMY
(penenHomy) 3aKoHy;

®  perynupoBaHWe OJHOW WM3MEPSEMON BENWYMHBI MO TPEXMO3MLMOHHOMY 3akoHy (C ABYMSi
«ycTaBKaMu» 1 AByMS1 yCTPONCTBaMU yNpaBreHns Ha OfMH KaHarn KOHTPOns);
®  BbluMCIIEHVE U perynMpoBaHne pasHOCTU ABYX U3MepsieMblx BenuyvH (AT=T1-T2);
®  BblyMCIIEHME KBAOPaTHOrO KOPHS 13 3HAYEHWUIN YHUDPULIMPOBaHHbBIX BXOAHbIX CUrHAMOB;
®  oTOGpaxeHWe BbIOPAHHOTO TeKyllero W3MepeHWs Ha BCTPOEHHOM CBETOAWOLHOM
LMdPOBOM MHAMKATOPE;

®  (bopmupoBaHue BbIXOAHOMO Toka 4...20 MA unu HanpsbkeHns 0...10 B ana peructpauun nnm
ynNpaBneHns MWCMNOMHUTENbHbIMW  MeXaHuamamu no [1-3akoHy (nNpu wcnonb3oBaHUW B
KayecTBe BbIXOAHOrO yCTpocTBa Lmdpo-aHanorosoro npeobpasosatens (LIAM)).
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2 TexHU4eckKue XapaKTepucTtukm n ycrnoBus akcnnyatauumm

2.1 TexHMYecKue xapakTepucTuku npnbopa

OCHOBHblE TEXHUYECKME XapaKTepuCTVKN Npubopa npueeaeHs! B Tabnuuax 2.1+2.3.

Tabnuua 2.1 - XapakTepucTuku npubopa

HanmeHoBaHue 3HaveHue

[lnana3oH NnepemMeHHOro HanpsHKeHWs NUTaHus:

HanpsixeHve, B 90...245

yacroTa, 'y 47...63
MoTpebnsiemas mowHocTb, BA, He Gonee 7
HanpshkeHne BCTPOEHHOro MCTOYHMKA NUTaHWS MOCTOSAHHOTO ToKa, B 24 2,4
MakcnmanbHO AOMYCTUMbIN TOK BCTPOEHHOTO MCTOYHMKA NUTaHWs, MA 80
Konnyectso kaHanos 2
Bpewms onpoca Bxoaa:

TepMOMETpPbl COMPOTUBIEHNUS, Cek, He Bonee 0,8

TEepMOo3rneKTpuyeckme npeobpasoBaTtenu U yHUpULMpPOBaHHbIe

CUrHarnbl MOCTOSIHHOIO HaMPSXKEHNs U Toka, cek, He bornee 0,4
lMpenen oCHOBHOM NpUBEAEHHOW NOrpeELLHOCTU MPU U3MEPEHUN:

TEpMO3rneKTpnyeckummn npeobpasosatenamu, % +0,5

TepMoMeTpaMmn CONPOTUBIIEHNS U YHUULIMPOBAHHLIMK CUrHanamm

MOCTOSIHHOTO HaNPsSXKEHUs U Toka, % 40,25




OKoH4YaHue Tabnuubl 2.1

HavmeHoBaHue 3HayeHue
CrteneHb 3awmThbl KOpryca
HaCTeHHbIN H P44
wmToBble W1 n L2 (co cTOpoHbI NnLeBO NaHenm) IP54
DIN-peeyHbIvi [l (CO CTOPOHbI NULIEBON NaHenm) 1P20

[aGapuTHble pa3mepbl npubopa:

HacTeHHbIN H, Mm
wmTosow L1, mm
wmtosow L2, mm

(130x105x65) +1
(96x96x65) +1
(96x48x100) +1

DIN-peeyHbIvi [, MM (90x72x58) +1
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8
Ta6nuua 2.2 - Ucnonb3yemblie Ha BXOAEe CUrHamNbl NOCTOAHHONO TOKa M HanpsiXeHUs
3HauyeHue eguUHULbI npenenv
H OnanasoH OCHOBHOM
aMmeHoBaHue _ MnagLwero .
nsmepeHun, % npuBeaeHHON
paspsana, en. u3m. norpelHocTn, %
CurHan nocTosiHHOro HanpsiXXeHus
-50...+50 MB | 0...100 | 0,1;1,0 +0,25
YHudmumposaHHble curHanbl no NOCT 26.011-80
0..1B 0...100 0,1;10
0.5 WA 0...100 0.1, 1.0 *0.25




OKoH4YaHue Tabnuubl 2.2

3HaueHue eauHULbI I'Ipe,qenv
Ouana3soH OCHOBHOM
HaumeHoBaHue o MnagLwero .
n3mepeHun, % a3psna. en. Uam npuBeaeHHOM
paspsna, en. ) norpewHocTn, %
0...20 MA 0...100 0,1;10
4..20 WA 0...100 0.1, 1,0 0,25

MpumeyaHue MakcumanbHO BO3MOXHbIVA Anana3oH nHamkauum ot -999 no 9999. MNpu MHanLMpyeMbix
3HaYeHusx Bbiwe 999,9 1 HUxe MuHyc 199,9 ueHa eaMHULbLI MNagwero paspsaa pasHa 1.

Ta6bnuua 2.3 - Ucnonb3yeMble Ha BxoAe NnepBuUYHbIe Npeobpa3oBaTenu (AaTymkm)

3HaueHune Mpenen
H Avanasou eAVHULbI OCHOBHOIA
aumMeHoBaHue .
u3MepeHuit, 'C Mnaauwero npuBeaeHHOW
paspsga, C? norpewHocTy, %

TepmomeTpbl conpoTtusnenus no FOCT P 8.625-2006 nnu tTepmonpeobpasoBartenv
conpoTusnexus no FOCT 6651-94 2%

Cu 50 (0”=0,00426 °C ™) —50...+200 0,1
50M (0=0,00428 °C %) —200...+200 0,1;1,0
Pt 50 (¢=0,00385 °C ™) —200...+850 0,1;1,0 40,25
500 (0=0,00391 °C ™) —240...+1100 0,1;1,0

Cu 100 (2=0,00426 °C ™) —50...+200 0,1




MpopomkeHne Tabnuubl 2.3

3HayeHue Mpepen
AvnanasoH eAVHULbI OCHOBHOW
HaunmeHoBaHue — °c Mnagwero NPUBEACHHON
paspsga, C? norpewwHocTu, %
100M (¢=0,00428 °C™) —200...+200 0,1;1,0
Pt 100 («=0,00385 °C ™) —200...+850 0,1;1,0
1000 (2=0,00391 °C ™) —240...+1100 0,1;1,0
Ni 100 (0=0,00617 °C % —60...+180 0,1
Pt 500 (2=0,00385 °C ™) —200...+850 0,1;1,0
5000 (2=0,00391 °C %) —250...+1100 0,1;1,0
Cu 500 (¢.=0,00426 °C ™) -50...+200 0,1 10.25
500M (=0,00428 °C ™) —200...+200 0,1;1,0 -
Ni500 (0=0,00617 °C ™ —60...+180 0,1
Cu 1000 (¢:=0,00426 °C™) —50...+200 0,1
1000M (0=0,00428 °C ™) —200...+200 0,1;1,0
Pt 1000 (¢=0,00385 °C™) —200...+850 0,1;1,0
10000 (0=0,00391 °C ™ —250...+1100 0,1;1,0
Ni 1000 (¢:=0,00617 °C™) —60...+180 0,1
TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 05
TXK (J) —200...+1200 0,1;1,0 (+6 2‘5) 2
THH (N) —200...+1300 0,1;1,0 -
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Okol

HYyaHue Tabnuubl 2.3

3Ha4yeHue Mpepen
Ouana3soH eaAuHULbI OCHOBHOW
HaumeHoBaHue —— °c MNaawero NpUBeACHHOM
paspsga, C? norpewwHocTu, %
TXA (K) —200...+1360 0,1;1,0
TN (S) —50...+1750 01,10
NN (R) —50...+1750 0,1;1,0
TP (B) +200...+1800 0,1;1,0 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (+0,25)"
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 01,10
TMK (T) —250...+400 0,1;1,0
MpumeyaHus
Y TemnepaTypHblii KOIMMULMEHT TEpMOMETPa COMPOTUBIIEHUS] — OTHOLIEHWE  PasHULibl

2)

3)

4)
5)

COMPOTUBINEHNIA AaTynKka, U3MepeHHbIX npu Temnepatype 100 n 0 °C, K ero conpoTUBIEHWIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe A0 NATOoro 3Haka nocrie 3ansiTon.

npu TemnepaType Bbiwe 999,9 1 Hwke MuHyc 199,9 °C ueHa edvHWUbl Mraflwero paspsiaa
paBHa 1 °C.

JornyckaeTcsl MpUMEHEHUE HECTaHAapTU30BaHHOIO MeAHOro TEPMOMETPa COMPOTUBIIEHUST C
Ro=530M o =0,00426°C * u guanasoHom namepeHun ot — 50 go +180 °C.

OCHOBHasi NpuBeAeHHas norpeLlHocTb 6e3 KXC.

npubopsl, paboTatwwme ¢ TepmonpeobpasoBaTensammu conpotusneHns ¢ HCX no MOCT 6651,
npegHasHayeHbl Ansi UCNonb3oBaHusa B ctpaHax CHIC
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2.2 YcnoBus akcnnyaTtauum npubopa

[Mo ycTomumBOCTM K MEXaHW4eCKMM BO3AENCTBUSAM MpW aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHeHus N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KNMMAaTU4ECKMM BO3AEWCTBMSIM MPWU JKCMnyaTauum npubop cooTBETCTBYeT
rpynne ucnonHeHus B4 no FTOCT P 52931-2008.

Mpwn aTom npnbop aKkcnnyaTpyeTca Npu CNeayoLLMX YCIOBUSX:

e 3aKpbiTble B3pbiBOGE30nacHble NnomelleHnst 6e3 arpeccBHbBIX NapoB U ra3os;

. TemnepaTtypa okpyxatoLero Bo3ayxa oT MuHyc 20 go +50 °C;

e BEpXHWI MpeAen OTHOCUTENbHOW BMaXXHOCTU Bo3adyxa: He bonee 80 % npu +35 °C n Gonee

HU3KWX TemnepaTypax 6e3 koHaeHcauun Bnarw;
. aTtmocdpepHoe aasneHue ot 84 oo 106,7 kla.

MpumeyaHunsa

1 TpeboBaHuMs B 4acCTU BHELUHMX BO3AEWCTBYHOLUMX (DAKTOPOB SBMSATCA 00SA3aTenbHbIMK, Kak
OoTHOcsLMecs k TpeboBaHnsaM 6e3onacHoCTH.

2 [ins moaudmkaumii npubopa 2TPM1-X.Y. XX, BbiNyLEHHbIX MO cneuuanbHoMy 3akasy, [AornyckaeTcs
aKCnyaTaums npy TemnepaType okpyxatoLLero Bo3gyxa ot MuHyc 40 go +50 °C.
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3 YcTpouncTBo n paboTa npubopa

3.1 MpuHuun gencreuns

CTpykTypHasi cxema npubopa npuBegeHa Ha pucyHke 3.1.

2TPM1
Gnok 06paboTki AaHHEX
BK0A | YHWBEPCABHEIIR r LacypoBoif | _ | BT MCIMTEN i Bbixop, 1
/ wop 1 [T [ ewnp [T[*6E | S| Nyt He{ BY1
naranx 1 : | x varpyaxe 1
1 |
H |
I ' BbIXOA, 2
Bxop 2 =11 BLMHCIMTENS T p—. I
| | ynvBepcankHwii LWdpoBod o 1 ny2 BY2 H—
/ BxoA 2 1| gunerp Kopih l X Harpyaxe 2
ATk 2 4
nnan
LU

PucyHok 3.1 — CTpykTypHasa cxema npubopa
Mpubop coaepxuT fABa KaHana YHMBepCanbHbIX BXOAOB AN MOAKMIOYEHUS NEePBUYHbIX
npeobpasoBaTtenen (gatyvkoB), 6nok 06pabOTKM AaHHbIX, 4YeTblpexpas3psigHbll CBETOAMOAHbIV
LMdpOBOV UHANKATOP U BbIXOAHbIE ycTpowcTBa (BY), npeaHa3HaveHHble ANs ynpaBreHns BHELWHUM
obopyaosaHnem. brok 06paboTku [AaHHbIX BKMoYaeT B cebs ABa UMdpoBbIX dunbTpa, ABa
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BbIYMNCINTENS KBaAPaTHOIO KOPHS, BbIMUCIUTENb Pa3HOCTU U3MEPEHHbIX B [BYX KaHanax BENnuUYuH U
ABa norudeckux yctponctea (JTY1, Ny2).

JNlornyeckne ycTporctBa B COOTBETCTBUM C  3anporpamMMUpPOBaHHbIMM  Nonb3oBaTenemM
PYHKLUMOHaNbHBIMU NapameTpamMn hopMUPYIOT CUrHanbl yNpaBreHust BbIXOAHbIMK ycTporicTBaMu. 3a
KaxabiM 13 JIY 3akpenneHo cobGCTBEHHOE BbIXOAHOE YCTPOWCTBO, KOTOpOe, B 3aBWCUMOCTU OT
moandukaumm npmbopa, MoxeT ObiTb AMCKPETHOro wnuM aHanoroBoro Tuna (cm. n. 3.2.5). JY
paboTalT He3aBMCMMO Apyr OT Apyra.

3.1.1 UndbpoBas omnbTpaumsa U KOppekumns nsmepeHumn

3.1.1.1 UucdppoBas bunbTpaums nuamepeHumn

Ons ocnabneHus BAUSIHWSE BHELLUHUX UMMYJSIbCHBIX MOMEX Ha 3KCniyaTalMoHHbIe XapaKTepucTuku
npu6opa B nporpaMmy ero paboTbl BBeAEHa LUndpoBas hunbTpauums pedynbTaToB U3MEPEHUI.
dunbTpaLmMs oCyLLEeCTBNAETCH HE3aBUCUMO AN KaX4oro BXoAa U NPOBOAUTCS B ABa aTana.

Ha nepBom 3Ttane dunbTpaumMm u3 TeKyWMX U3MEPEHUN BXOAHbIX MNapameTpoB
OTMILTPOBLIBAIOTCA 3HAYEHNS, UMEIOLLME SABHO BbIPaXXEHHbIE «MPOBanbI» UK «BbIGPOCHI».

[ina aToro Npnbop BblYMCNSET Pa3HOCTb Mexay peaynbTaTamMmu U3MEpPEHWUI BXOLHOW BEMUYUHBI,
BbINOMHEHHbIX B [ABYX MOCMEAHMX LMKNax onpoca, W CpaBHMBAET ee C 3aAaHHbIM 3HayYeHueM,
Ha3blBaeMbIM «nornocon unbTpa». Ecnn BblYMCNeHHas pa3HOCTb NpeBblllaeT 3adaHHbIi npeaern,
TO MPOWU3BOAMTCH MOBTOPHOE W3MEpeHWe, MOMyYeHHbI pe3ynbTaT oTOpacbiBaeTcsi, a 3HayeHue
nonocel unbTpa yaBauBaeTcsi. B cnyyae noaTBEpXAEHWS HOBOrO  3HauyeHust  unbTp
nepectpansaetcs (T.e. nonoca dunbTpa yMeHbLUAeTCA [0 MCXOOHOW) Ha HoBoe cTabunbHoe
COCTOSIHME U3MepPSeMON BENUYMHbI. Takol anroputm No3sonseT 3aluTuTe NpMbop OT BO3AENCTBUS
€OVHNYHBIX UMMYMbCHBIX U KOMMYTaLUMOHHBIX MOMEX, BO3HMKaIOLWMX Ha NPOM3BOACTBE Npu paboTe
cnnoBoro obopyaoBaHNs.
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Monoca dwunbTpa 3apaeTcs B edvHMWULAX U3MepsieMou
Benu4uHbl napametpamu b1l-8 u b2-8 (cm. MNpunoxenne B) ansa
NepBOro 1 BTOPOro kaHarnoB, COOTBETCTBEHHO.

CnepyeT vmeTb B BUAY, YTO YEM MEHbLUE 3HAYeHWe MOonochl
dunbTpa, Tem nyywe MNOMexo3alULLEHHOCTb U3MePUTENbHOro
KaHana, HO npv 3TOM (U3-3a BO3MOXHbIX MOBTOPHbIX M3MEPEHUIA)
Xyxe peakuuss npubopa Ha ObicTpoe akTnyeckoe Wn3MeHeHue
BXOAHOro napameTpa. [loaTomy npu 3agaHuu nonockl unbTpa
crnegyeT  yudTbiBaTb  MakCMMarbHYlO — CKOPOCTb  M3MEHEHWs
KOHTPONMMPYEMOW  BEMUYMHBI, a TakKe YCTaHOBMEHHY Ans
“cnonb3yeMoro Aatynka nepuoaMyHoCTb onpoca.

Mpn Heobxogumoctn unbTp MOXeT OblTb  OTKIHOYEH
yCTaHOBKOW HyNeBoro 3HaveHusi napameTtpos b1-8 (b2-8).

Ha BTtopom 23rtane cwunbTpaumm  ocyllecTBnsieTcs
crnaxusaHne (aemnduvpoBaHMWe) curHamna € Uenblo yCTpaHeHus
LLYMOBBbIX COCTaBNSOLLUX.

OCHOBHOM  XapakTepuCTUKOW  Crnaxueatrowero  unbTpa
SABMAETCH «MNOCTOSIHHAsA BpemeHu ¢unbTpa» — WHTEepBan, B
TEYEeHMe KOTOPOro W3MEHEeHMe BbIXOAHOTO curHana unbTpa
nocturaet 0,63 OT M3MEHEHNS BXOQHOrO curHana.

MocTosiHHaa BpemeHu cunbTpa 3agaeTcs B CeKyHAax
napameTtpom b1-9 n b2-9 ansa kaxgoro Bxoaa.

CnegyeT MOMHWUTbL, YTO YBENUYEHME 3HAYEHUSI MOCTOSIHHOM
BpeMeHW unbTpa yny4ywaeT MOMeXo3alMLLEHHOCTb KaHana
M3MEepEeHUs, HO OAHOBPEMEHHO YBENNYMBAET Ero MHEPLIMOHHOCTb, T.
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€. peakums npubopa Ha BbICTPbIe U3MEHEHNSI BXOHOW BENUYMHBI 3aMenseTcs.
Mpn HeobxoanMocT uUNbTP MOXET OblTb OTKIIOYEH YCTAHOBKOW HYMEBOro 3Ha4YeHus

napametpa b1-9 (b2-9).

BpemeHHble auarpammbl paboTbl LMGPOBLIX PUILTPOB MEPBOr0 kaHana npeacTaBrieHbl Ha

pucyHke 3.2.

3.1.1.2 KoppeKuus nsmepuTtenbHOM XapaKTepUCTUKN AaTYUKOB

Onsa yCTpaHeHus HayanbHon MOrpeLIHoCTH
npeobpa3oBaHNs BXOAHbIX CWUrHaNoOB W MOrpPeLIHOCTEN,
BHOCUMbIX COEAMHUTENbHLIMA MPOBOAAMU, W3MEPEHHbIe U
OT(UNLTPOBaHHbIE MPUOOPOM  3HaYeHMs MoryT ObITb
OTKOPPEKTUPOBaHbl.  [orpelwHocT!  BbISBNSIOTCS  MpU
npoBeAeHUN MEeTPOSIOTMYECKMX WCTbITAHUIA U YCTpaHsATCA
nyTeM BBOAA KOPPEKTUPYIOLWMX 3HadeHun. B npubope ans
Kaxgoro Bxoda €CTb [ABa Tuna KOPPEeKUWM, C MOMOLLbIO
KOTOPbIX MOXHO OCYLLECTBMATL CABUM U U3MEHEHWNe HaKIoHa
N3MepUTENbHOM XapaKTEPUCTUKU.

CABUAr  XapaKTePUCTUKU  OCYLLIECTBRSIETCH MyTem
npubaBneHns K W3MEPEHHON  BENUYMHE  3HA4YeHus,
3agaHHoro napametpamu b1l-1 n b2-1 (cm. MpunoxeHne B)
Ons nepBOro U BTOPOrO  KaHanoB  M3MEpeHwus,
COOTBETCTBEHHO.  3HayeHus  caBUra  XapaKTepUCTUKM
AaTyvKka 3apaloTcs B eAMHMuax MaMepeHns hbmanyeckomn

T,°C
i 7
100 | Gea koppenym /
@t 7,
6 | 7,
- 7 )
g 0k / C EOPPEKLAEA
100, T=T+d
w wfy
Vo 0 0 6 80 10 T
aR{, |i50) (113)  (Rrcws OM]
Rorew Ry

PucyHok 3.3 — Koppekuus «Casur

XapaKTepPUCTUKU»

BEJIM4YMHbI N CnyXaT And KoMneHcauun NnorpeLLHOCTen, BHOCUMbIX COMPOTUBIEHUSIMU MOABOASALLMX
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npoBoAoB (MpV MOAKMIOYEHUN TEPMOMETpa COMpPOTUBIEHUS T,°C
no [ABYXNPOBOAHOW CXeme), a Takke MpWu OTKINOHEHUW Y 00 /
TepMOMeTpa COMpPOTUBIEHUS 3HAaYeHNs Ro. 63 Koppesm /
8 /
MpvmMep caoBura n3mepuTenbHOWM XapaKTePUCTUKM
rpadunyeckn npeacTaBneH Ha pucyHke 3.3. 8 //
0 / C KDpPEKLMER
WU3mMeHeHMe HaknoHa XapaKTepUCTUKM y T=Tou B
OCYLLECTBMSIETCA MYTEM  YMHOXEHUS  M3MepeHHoW (M 2
CKOPPEKTUPOBAHHOW  «CABWIOM», €CnyM  3Ta  KOppeKuus A
Heobxoauma) BENUYUHBI Ha MOMPaBOYHbIA KOIDULMNEHT B, 0 2 40 B 8 10 T,,°C
3HaYeHne KoToporo 3agaeTca napametpamu b1-2 n b2-2 ona (50) (M3)  (Rycw, Om]
NepBOro 1 BTOPOro KaHanoB U3MepPEeHUsl, COOTBETCTBEHHO.
[aHHbIN BUA KOPPEKLUN UCMONb3YeTCs, Kak NpaBuno, Ans PucyHok 3.4 — Koppekuus
KOMMeHcaunm NorpeLLuHocTen cammx AaT4nkoB (Hanpumep, npu «HaknoH xapakTepucTuKm»

OTKITOHEHUN Y TEPMOMETPOB COMPOTMBMEHMSA napameTpa o oT
CTaHOApTHOrO  3Ha4yeHWs)) UNM  MNOrPeLiHOCTEN, CBfA3aHHbIX C  pa3bpocoM  COMpOTUMBREHWIA
LUYHTUpYOWNUX pe3nuctopoB (npu paboTe ¢ npeobpasoBaTensiMy, BbIXOAHbIM CUrHanoM KOTOPbIX
SABMSAETCH TOK).

3HayeHve nonpaBoYHOro KoadduumneHTa B 3agaeTca B 6e3pa3mepHbIX eAnHMLAx B AuanasoHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXET OblTb onpeaeneHo no gpopmyne:

B = Ndpakr / Mnsm, 3.1)
roe
B — 3HayeHMe NonpaBoOYHOro KO3 MLUMeHTa, yCTaHaBNMBAEMOro NapameTpom;
MdpakT — hakTyeckoe 3HaveHne KOHTPONMPYEeMOW BXOAHOW BEMNUYUHBI;
Mu3m — n3amepeHHoe NpMGOPOM 3HAYEHUNE TOW e BEMUYNHBI.
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MpyMep M3MeHeHWs HakrnoHa M3MepUTENbHOW XapaKTePUCTUKM rpaduyeckn npeactaBiieH Ha
pucyHke 3.4.

Onpegenntb HeobXOAMMOCTb BBEAEHUS MNOMPABOYHOrO KO3 (PUUMEHTA MOXHO, W3MEPUB
MakcumarnbHoe unm brnmskoe K HeMy 3HavYeHue napameTpa, rae OTKIOHEHUE HaKrMoHa N3MepUTenNbHON
XapakTepucTuku Hanbonee 3ameTHo.

BHumaHue! 3agaHne KoppekTUpyoLWmMX 3HaYEHUA, OTAMYAIOLLMXCSA OT 3aBOACKMX yCTaHOBOK (b1-1
= b2-1 = 0.0 n b1-2 = b2-2 = 1.000), n3MeHsieT CTaHAapTHbIe METPOSIOrMYECKNE XapPaKTEPUCTUKN
npubopa M  OOMKHO NPOM3BOAUTLCS  TOMBKO B TEXHUYECKM OOOCHOBaHHBLIX  CryYasx
KBanMuLUMpOBaHHbLIMU CreLanmcTamu.

3.1.2 BbluucrnieHMe KBaapaTHOro KOPHS C y4eTOM HacTpoeK maclutabupoBaHus

[ns paboTbl C YHUPUUMPOBAHHLIMM [AaTyvMkamu, CUrHanm KOTOpbIX MPOMOPLMOHAneH KsaapaTty
N3MepseMoli BEMUYMHBI (BaTYMKu pacxoda XXMAKOCTV UK rasa), B npubopax Mcnonb3yeTcs nporpamMHbIn
MOZyYMb BbIYUCIIMTENSA KBAAPaTHOrO KOPHA. [NnA BKMOYEHUS/BLIKMIOHEHUS BblMMCIIMTENS HEOoBXOoaMMO
YCTaHOBUTb COOTBETCTBYHOLLME 3HaYeHne napameTpos b1-3 n b2-3 (cm. MNMpunoxerve B).

BbluncneHve kBagpaTHOrO KOPHS, C Y4eTOM HacTpoek MacwTtabupoBaHus, nocnegylowas
Bbljaya CuUrHana Ha uHaukaumio n cootseTcTaytoLlee J1Y nponcxoaut no cneayoLlen dopmyne:

T=n,+/r.(n,- N, 3.2)

roe n — 3ajaHHOe Morb3oBaTeNneM HWKHee 3HaveHve rpaHuubl AvanasoHa nusMepeHuns
H (b1-5, b2-5);

n — 3afaHHOe Mnosib3oBaTenieM BepxHee 3HavyeHne rpaHuubl gmana3oHa nsmepeHus
8 (b1-6, b2-6);

— 3Ha4YeHne curHana ¢ gaTydmka B OTHOCUTENbHbIX eamHnuax ot 0,000 go 1,000.
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3.1.3 BbluMcneHue pa3HOCTU BXOAHbIX CUTHaNoB

Mpnbop no3BonsieT BbINOMHATbL BbIYUCIEHWE PA3HOCTU ABYX M3MEpPSieMbIX BENWYMH BXOAHbIX
curHanoB AT=T1-T2. [Nony4yeHHass pa3HOCTb MOXET Kak BbIBOAWUTLCS Ha MHAUKauMo (CM. napameTp
b0-4), Tak 1 ncnonb3oBaTbCA NpY perynuposaHumn (cMm. napameTpbl Al-2 n A2-2). B Tom cnyyae, ecrin
BblUMCMEHHasi pasHOCTb BbIXOAMT 3a nNpedenbl uHAWKauuwW, Ha wuHaukatop OyneT BbIBeAEHO
cooTBeTcTBYyOLEE coobLyeHne 06 owwnbke (cM. Mpunoxexue ).

BHumaHue! N5 KOPpeKTHOro OTOBpaXeHUs! BbIMUCIIEHHON pa3HOCTM HeobxoaumMo, 4ToObl Nopsiaku
n3mepsieMbix BenuuuH coenaganu (b1-7 = b2-7).

3.2 YcTpomcTBo npubopa
3.2.1 KoHcTpykuusa npubopa

Mpubop KOHCTPYKTMBHO BbIMOMHEH B MNacTMaccoBOM Kopryce, MpeaHa3Ha4YeHHoOM Ans
LMTOBOTO WNM HACTEHHOTO KpenmneHusl. OCku3bl KOPMycoB C rabapuTHbIMW U YCTAHOBOYHBLIMU
pa3mepamu npveeaeHsbl B [NpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha [OBYX MevaTHbIX MnaTtax. Ha nuuesBow naHenwu
pacnonoxeHbl knaemaTypa ynpasneHus npuéopom, L poBoi HAMKATOP 1 CBETOANOAI.

B npubopax HaCTEHHOro W LMTOBOTO KOHCTPYKTUBHbBIX WCMOSHEHWI CUMINOBasi U U3MepuTenbHas
4YacTu, a TakkKe NMPUCOEANHUTENbHBIV KIEMMHMK. pacrorfioXeHbl Ha 3agHew naHenu. KnemmHuk ans
NoACOeAVHEHNST BHELIHNX CBSA3el (OaT4MKOB U Lienei nutaHus) y npubopoB LUMTOBOTO KperneHus
HaxoguTCcsl Ha 3agHei cTeHke. B npubopax HacCTEHHOro KpenneHus KNeMMHUK pacnonoXeH nop
BEPXHeW KpbILWKOW. B oTBepCTUsiXx NOABOAA BHELLHWX CBSA3EW YCTAHOBIIEHbI PE3NHOBbBIE YMIOTHUTENMN.
B npubopax kpennenus koprnyca Ha DIN-peiiky cunoBas W wu3MepuTenbHas 4act, a Takke
npucoeavHUTENbHbIE KNEMMHUKN PacrnonioxeHbl Ha 6OKOBbIX CTOpoHax npubopa.
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ans YyCTaHOBKU an6opa B WWMT B KOMMJIEKTE NOCTaBKM NpunararnTca KpenexHble 3neMeHTbl, AnA
YCTaHOBKN anGopa Ha DIN—pelZKy B KOMMNJ1EKTe NOCTaBKN npunaraeTca cneynanbHaa 3allersika.

Ha pucyHke 3.5 npuBedeH BHELUHW BUA NvUeBON NaHenu npubopa Ans KOPMycoB pasfyHbIX

KpEenneHun.

Kn.0.2505 WIMEPHTENb-PENISTOP BCH (&

o |

2TPM1

K2 02505 HIMEPHTENL-PETYNSTOP @@ 2TPM1

0|
on

a)

T & KI K
o o o 0 O AT @IED
6)

2TPM1

o1 &
OII@
T & K1 K
o o o 0O O AT

Kn. 0.25,0.5

M3MERMTENE  (WITTHT]

B)

PucyHok 3.5 — JluueBas naHenb npn6opa Ansi KOpNycoB: a) HacTeHHoro H n wutoBoro
kpennenus LW1; 6) — wutoBoro LWW2; B) — DIN-peeuHoro [

Ha nuueBon naHenu pacnonoXxeHbl 3NeMeHTbl YrpaBneHns U UHOUKauuu.

YeTblpexpaspsagHbii LMGPOBOM MHAUKATOP, NpefHasHayeHHbIN Ons OTOOpaxeHus 3HadeHui

M3MepsieMbIX BENUYMH U YHKLMOHAMbHBIX NapaMeTpoB npubopa.
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Cemb cBETOAMOAOB KpaCHOro cBe4eHusa CUrHann3npyroT 0 pasrinvHblX pexunmMmax paﬁOTbIZ

ceetoanoapl «K1» n «K2» curHanmavpyloT O BKIIOYEHWM COOTBETCTBYHOLLENO BbIXOAHOMO
yCTponcTBa (TOMbLKO ANst AUCKPEeTHbIX BY);

cBeTtoamoabl «I», «ll» n «AT» CUrHanNM3NpyoT O BbIBOAE HA UHAMKALMIO COOTBETCTBYIOLLEro
KaHana n3mepeHunsi UnNn pasHoCTN kaHamnoB (HenpepbiBHas 3acBeTka) 1 06 aBapuu No BXoay
(muratoLas 3aceeTka);

cBeToauon «T» CcUrHanmmusupyeT O BKITIOYEHHOM peXxvuMme BBOAA 3HAYEHWUs YCTaBKM
perynupyemon BenuynHsbl;

ceeToanop «A» curHanusvpyet o BKIIOYEHHOM pexuMe BBOAA 3Ha4eHus rucrepesuca
KOMMapaTopa unv nonockl nponopuuoHansHoctu M-perynatopa.

MpumeyaHusa

1 CeeTtoauon «l» npegHasHavyeH ANsS MHAMKALMW NOKa3aHW NepBOro kaHana u3MepeHus
(T1), cBeToamop «ll» — ANA vHAWKaUMKM MOKa3aHWI BTOPOro kaHana nsmepexus (T2).

2 Ecnn  3HayeHMe pasHOCTM BLIXOAUT 3a MpeAenbl  WHAMKaUMW, BbICBEYMBAETCS
cooTBeTCTByOLWasi aBapus (cM. Mpunoxexue ).

near,|
KHonka [: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUNPOBAHUE, a Takke ans 3anvcu
HOBbIX YCTAHOBIIEHHbIX 3HAYEHUI B 3HEPrOHE3aBUCUMMYHO NamMsATb Npubopa.

o
KHonka Ig npegHasHaveHa ans:

cMeHbl kaHana (T1, T2 unu AT), BBIBOAUMOrO Ha UHAMKALMIO;

BbiGOpa MporpaMmuMpyemoro napameTpa U yBenu4eHusi ero 3HaueHnusl. [pu yaepxaHum
KHOMKW CKOPOCTb U3MEHEHWS BO3pacTaeT.
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7
KHonka E npegHasHayeHa ans:
. cmeHbl kaHana (T1, T2 unu AT), BBIBOAMMOIO Ha UHAMKALMIO;

. YMEHbLUEeHUA 3Ha4YeHua nporpamMmmMmmpyemMoro napametpa u Bbl60pa ero 3Ha4deHwud. I'IpM
yaepXaHnn KHOMKW CKOPOCTb U3MEHEHUA BO3pacTaeT.

3.2.2 PeXxumMbl MHOUKaLUKN

Pexum nHgmkaumm 3agaetcs npyu ycTaHOBKE COOTBETCTBYIOLLENO 3Ha4YeHWs B MporpaMmMupyemMom
napametpe b0-4.

BblBOA4 TeKyWMX 3HAYeHW UW3MepPSieMbIX BENMUYMH Ha UMdPOBOM  WMHOMKATOP  MOXET
OCYLLIeCTBNATLCS B OAHOM U3 NATU PEXVMMOB:

«0» — dukcmpoBaHHbIi T1. Ha vHAMKaumio BbIBOAMTCA MOKa3aHWe TONbKO NEepBOro KaHana
M3MepeHust.

Pexum npumeHsieTca B crydae wucnonb3oBaHus npubopa B KayecTBe TPEXMO3ULUOHHOIO
perynstopa, paboTatllero OT OAHOro AaTyMka, a Takke MNpu WCMonb3oBaHWM npubopa, Kak
oHOKaHanbHOro nsMeputensi-perynsitopa. Onpoc BTOPOro gatymka npy 3TOM He NPOUCXOAUT.

«1» — T1/T2 (py4Hoe nepeknioyeHne). Ha umHAMKauuio nooyepedHO BbLIBOASATCA MOKa3aHWs

A
NepBoro M BTOPOro kaHana uamepeHus. CMeHa KaHanoB OCYLLEeCTBNsSieTcs Haxatuem kHomkn [V

VI KHOMKN A.

«2» — T1/T2 (aBTOMaTM4eckoe nepekroveHne). Ha nHamkaumio noodepeHo BbIBOAATCS MOKa3aHWs
NepBOro M BTOPOro kaHana. CMeHa kaHaroB OCYLLECTBIAETCS aBTOMATUYECKUN Kaxable 6 Cek.

«3» — AT/T1/T2 (pyyHoe nepekntoyeHne). Ha mHaukaumio noovepedHo BbIBOASITCS Pa3HOCTb
nokasaHui BxogoB AT=T1-T2, nokasaHusi NepBOro KaHana, nokasaHusi BTOporo kaHana. CmeHa
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KaHanoB oc [g @
YLLECTBMSAETCS HaXaTueM KHOMKM WIN KHOMKM . Wcnonbsyetca npu pabote c
PasHOCTbIO BXOAHbIX CUTHAMOB.

«4» — AT/T1/T2 (aBTOMaTU4yeckoe nepekntoyeHne). Ha uHavkaumi noovyepeHo BbIBOAATCH
pas3HoCTb nokasaHwui BxogoB AT=T1-T2, nokasaHus NepBOro kKaHamna, nokasaHua BTOPOro kaHana.
CmMeHa KaHamnoB OCYyLLEeCTBMSETCA aBTOMaTuyecku Kaxable 6 cek. Mcrnonbayetcs npu paboTte c
Pa3HOCTbI0 BXOAHbIX CUrHASOB.

3.2.3 Tunbl BXOAHbLIX YCTPOMUCTB

BxoaHble n3mepuTenbHble YCTPOWCTBaA B Npubope SBMASIOTCA YHMBEPCAnbHbIMU, T.€. K HUM
MOXHO noAknoyaTth Nobble NepsnyHble NpeobpasoBaTenu (gaTynku) U3 nepeyncrneHHbIx B Tabnuue
2.2. Ko Bxogam npvbopa MOXHO MOAKNIOYUTL OAHOBPEMEHHO ABa AaTyvka pasHbiX TUMOB B No6bIX
coyeTaHusAX.

B kavecTBe AaTunkoB MOryT BbITb MCMOMNL30BaHbI:

e TepMOMETPbI CONPOTUBIEHUS;

e npeobpa3oBaTenu TepMO3NIeKTpUYeckue;

e  aKTMBHble Mpeobpa3oBaTeny C BbIXOAHLIM @HANOroBbIM CUrHaNOM B BWAE MOCTOSIHHOIO

Hanps>KeHWs Unu Toka.

AKkTVBHbIE NpeobpasoBaTeny C BbIXOAHLIM aHanoroBbIM CWUTHaroOM B BUAE MOCTOSIHHOMO
HanpskeHusa (-50..50 mB, 0.1 B) wmm Toka (0..5 mA, 0..20 ™mA, 4..20 MA) moryT 6bITb
MCMONb30BaHbl ANA U3MEPEHUs Kak TemnepaTypbl, Tak u ApYrMx (PU3M4ecknx BEeNUYVH: AaBIEeHus,
pacxofa, YypoBHS U T. M.
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3.2.3.1 NoaknioyeHne TepMOMETPOB CONPOTUBNEHNS

Pabota gatuukoB ocHoBaHa Ha TemnepaTypHON 3aBMCUMOCTU
3MEeKTPUYECKOro COMpOTMBMEeHUs MeTannoB. [atuuk  dusmyecku
BbIMOMIHEH B BWAE KaTyLKM M3 TOHKOW MEAHON WMM NraTUHOBOW
NPOBOSIOKM Ha KapKace 13 U3oMsALMOHHOIo MaTepuana, 3akno4YeHHOW B
3alNUTHYIO TUNb3y. TepMOMETpbl COMPOTUBIIEHNUS XapaKTepusyloTcs
OByMsi napameTpamu: Ry — conpoTuBneHvem gatymka npu 0 °C n o
— OTHOLUEHMEM pPa3HULbl COMPOTUBIIEHUA [aTyuka, WU3MEPEHHbIX
npu Temnepatype 100 n 0 °C, Kk ero conpoTMBMEHUIO, N3MEPEHHOMY
npn 0 °C (Ro), AeneHHbIM Ha 100 °C.

B npubopax wucnonb3yetcs TpexmpoBogHas Ccxema
NoAKMoYEHNsT TepMOMETPOB conpoTvBrnerus. K ogHomy u3
BbIBOJOB TepMopesuncTopa R; nogcoeanHsaoTcs ABa NpoBoAa, a
TPeTUit MoAKnoYaeTca K Apyromy BbiBoay R (pucyHok 3.6, pabouwi Bxop X-1
HyMepaLsi KOHTaKTOB MpuBeaeHa B Mpunokerun b (tabmuue "4 +
B.1)). Takas cxema Nno3BOnseT  CKOMMEHCUpPOoBaTb < Bxon X-2
COMPOTMBIIEHNE  COEAVHWUTENbHLIX NpoBodoB. [lpu  aToM Bxon X-3
Heobxoaumo cobrnofaTte YCrioBre paBeHCTBa COMPOTUBIIEHWI
BCEX TPEX NPOBOAOB. ATYHK S |

TepmMoMeTpbl COMPOTUBMEHUSI MOTYT MOAKMYATbCA K Temneparypel ~ 1
npubopy C UCMOoNb30BaHNEM ABYXMNPOBOLHOW NUHUM, HO Npy  XO/IOAHOO Chas
3TOM  OTCYTCTBYeT  KOMMEHcauuss npu  U3MEHeHWUU
COMPOTUBIIEHNST  COEAMHUTENbHBIX MpoBoAoB. [loaTomy PucyHok 3.7
6ynet HabnogaTtbCa HekoTopasi 3aBUCMMOCTb MOKa3aHWui
npubopa oT konebaHuii TemnepaTypbl NPoBoAOB. B crnyyae ncnonb3oBaHUst ABYXNPOBOAHOW FMHWM

PucyHok 3.6

2TPM1
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Ana KoMneHcauum napasnuTtHOro CconpoTuBIieHUA NMpoBOAOB HeobxoanMmo npun noaroTtoBke anGOpa K

pa60Te BbIMOSTHUTL AENCTBUS, YKa3aHHble B MpunoxeHuu I".
TONOBKA [ATIHK

2TPM1

3.2.3.2 NopknioyeHne TepMOINEKTPUYECKUX

Bropn X-3
npeobpasoBaTenen Bron k-2
TepmoanekTpuyeckuii npeobpasoBaTent (TepmMonapa) Brop X-1

COCTOMT U3 [ABYX COEAWMHEHHbIX Ha OOHOM U3 KOHLOB
NMPOBOAHMKOB, W3rOTOBIEHHBIX W3 MeTannos, obnagaoLmx
pasHbiMu TEPMO3NEKTPUHECKMU CBOVICTBaMU.
CoepAnHeHHble KOHLpbl, HasbiBaeMmble «paboynm crnaem»,
OonyckalT B MW3MepseMylo cpedy, a CBOGOAHbIE KOHLibI
(«xonoaHbIN cnan») Tepmonapbl MOAKMIOYAOT KO BXOAy
npubopa (pucyHok 3.7, Hymepauus KOHTakToB npueegeHa B
Mpunoxennn B (Tabnuua b.1)). Ecnm  Temnepatypbl
«paboyero» W  «XOMOAHOrO CMaeB» PasfuyHbl, TO
Tepmonapa BbipabateiBaeT TepMoI[JC, koTopas u nogaeTcst Ha M3MepuTensb.

Mockonbky Tepmo3[C 3aBMCMT OT pa3HOCTM TemnepaTyp ABYX CraeB TepMomnapbl, TO Ans
nonyyYeHNst KOPPEKTHbIX NoKa3aHU HeobXxo4MMO 3HaTb TeMMepaTypy «X0noaHoro crnas» (ee csoboa-
HbIX KOHLIOB), YTOObI CKOMMEHCUPOBAaTL €€ B AanbHENLINX BbIYUCNEHNSIX.

B npubopax npegycmoTpeHa cxema aBTOMaTW4eCKON KOMMeHcauun TemnepaTypbl CBOOGOAHbLIX
KOHLUOB Tepmonapbl. [laTuMk TemnepaTtypbl «XOSIOQHOrO  Cnas» YCTaHOBMEH psgaoM  C©
NpUCoeaNHNTENbHBLIM KITEMMHUKOM.

pabouMi CNER TEpMOonaps
/7

PucyHok 3.8

MpumeyaHue - [ns OTKNIOYEHNST KOMMEHCALMU «XONOAHOro cnasi» Heobxoaumo BBectu kog 100 (cm.
n. 6). KomneHcauusi «xonodHoro cnasi» 6yaeT BHOBb BKMHOYEHA TOMbKO MPY U3MEHEHUU KoJa AaTyuka
WIN HOBOM BKITHOMEHUN Npubopa.
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MopknioyeHne  Tepmonap K npubopy  OOMKHO

Npou3BOAUTBECS C MOMOLLbIO CrieumanbHbIX KOMMNEHCALMOHHBbIX 2TPM1
(TEpMO3NeKTPOAHLIX) MPOBOAOB, W3rOTOBIIEHHBLIX U3 TEX Xe

caMblX MaTepuanoB, 4TO W TepMonapa, Mpu 3TOM 24 B
pekoMeHayeTcs rMnomelwiate npoBoda B 3alUUTHbIA  3KpaH

(pycyHke 3.8). [lonyckaeTcs Takke MCMONL30BaTh NPOBOAA U3 +24 B
MeTannoB C TEpPMO3NEKTPUYECKUMU  XapaKTepucTUKamu, -

koTopble B AuanasoHe Temnepatyp 0...100 °C aHanoruydHbl + BXO.EI. X-1
XapaKkTepucTMkamMm maTepuarnoB 35ekTpogoB Tepmonapsl. [pu Bxop X-2
CoeAVHEeHUN KOMMEHCALMOHHBLIX NPOBOAOB C TepMonapon u R,

npmbopom Heobxoanmo cobnogaTb NONSPHOCTb. Bxoa X-3

BHumaHue! NMpu HapyleHnM yKkazaHHbIX YCIOBUI MOTYT UMETb |
MECTO 3Ha4MTeNbHblE NMOTrPELLHOCTY NPU U3MEPEHUN.

3.2.3.3 NopknioyeHne AaTYNKOB, MMEKOLWMX YHUPULMPOBaHHbIA BbIXOAHOW CUrHam Toka
MU HanpskeHUA

MHorve gaTtyvku pasnuyHbIX (PU3NYECKUX BENUYUH PucyHok 3.9

OCHalleHbl  HOPMUPYIOLLMMU  U3MEPUTENbHLIMW  Mpe-

obpasoBaTtenamu. Hopmupyowmne npeobpasoBateny TpaHCHOPMUPYIOT CUTHANbI C NEPBUYHbIX
npeobpasoBartene (Tepmonap, TEPMOMETPOB COMPOTMBIIEHUS, MAHOMETPOB, Pacxo4OMeEpPOB U
Ap.) B YHUMLMPOBAHHbIVA CUrHan NOCTOAHHOrO ToKa. BenunynHa aToro Toka NexuT B cneayoLmx
aunanasoHax: ot 0 go 5, ot 0 go 20, ot 4 oo 20 MA. lnana3oH BbIXOAHOrO TOKa HOPMUPYIOLLEro
npeobpasoBaTens NPoNopuUMOHaneH 3Ha4YeHno PU3NYECKON BENMUYNHBI, N3MEepPSEeMON AaT4YMKOM,
1 cooTBeTCTByeT paboyeMy AManasoHy AaTyuka, yka3aHHOMY B €ro TEXHWYECKUX XapakTepucTu-
Kax. B cBsisan ¢ Tem, 4to Npubop M3mMepsieT TONbKO BXOAHOE HanpsbkeHue, Npu NOAKMIoYEeHUN
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[AaTYMKOB TMOCTOSHHOrO TOKa HeoO6XOAMMO MCNoNb3oBaTb BXOAsLIEe B KOMMMEKTauuio
Harpy3oyHoe conpoTusneHne RH=50,000 +0,025 Om (cM. pucyHok 3.9 u MNpunoxeHune b).

Mpyn HeobXxoAMMOCTU MUTaHWMA HOPMUPYIOLMX npeobpasoBaTenen, UCMOMb3YLWMNX BHELUHNE
VCTOYHVKM NMUTAHUSI NMOCTOSHHOIO TOKa, MOXET MPUMEHATbLCS BCTPOEHHbIN B Npubop ranbBaHU4ecku
N30NMPOBaHHbIV OT N3MEPUTENBHOW YacTu npnbopa NCToYHUK 24 B.

MNpumeyaHne - MakcumanbHas Harpy3ovHasi CrMOCOGHOCTb BCTPOEHHOTO WCTOYHMKA MUTaHWA
cocrasnsieT 80 MA.

Cxema noakrno4eHns K nprbopy MCTOYHMKA YHUBEPCANbHOMO CUrHana NoCTOSHHOTO HanpsXXeHus
npueeaeHa B lNMpunoxeHun b (cm. pucyHok B.10).

3.2.4 Nornyeckune yctpoucrea Ny

B npubope umeetcs ABa Norm4ecknx yCTponcTaa, Kaxaoe M3 KOTOpbIX MOXeT paboTaTb B O4HOM
N3 PEXUMOB:

e  YCTPOMCTBO CPaBHEHMUSI;

. [M-perynsarop;

e perucTpaTop.

Pexum paboTbl Ans kaxaoro m3 J1Y yctaHaBnmBaeTCs COOTBETCTBYIOLUMM KOAOM B napameTpax
Al-1 n A2-1(cm. lMpwunoxenve B). MNpu yctaHoBke OFF B 3TOM napametpe JIY He pabotaer,
nepexoant B cocTtosHue OTKJTKOYEHO. [lNpyu 3TOM COOTBETCTBYIOLLEE BbIXOAHOE YCTPOWCTBO
nepexoauT B COCTOsIHWE, onpeaensemoe napametpom Al-9 nnn A2-9.

Bnarogaps Tomy, 4to pabota oboux JIY HesaBucuma Apyr oT Apyra, npubop MoxeT ObiTb
3anporpaMMupoBaH Ans paboTbl B Ka4ecTBe TPEXMO3MLMOHHOro perynatopa. B aTom cnyvae Ha Bxoa
Kaxgoro u3 JIY HeobxoamMmo nogatb OAVH M TOT XKe CUrHarm: TunoBble HacTporikn Al-2 = A2-2 = 01,
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b0-4 = 00. Ecnu cywectByeT HEO6XOAMMOCTb CHUMAaTb MOKa3aHWs Mo BTOPOMY BXOAY W BbIBOAWUTb UX
Ha nHaukaTop, To b0-4 = 01 unu b0-4 = 02.

MapameTtpbl A1-9 n A2-9 onpedensioT COCTOsSIHME, B KOTOpOE AOSMKHbI ObiTb nepeBefdeHbl
Bbixogbl BY1 v BY2 npu otkniodyeHHom J1Y, aBapum no BXoA4y WM MpU U3MEHEHUW 3HAYeHW
napameTpoB b1-0, b2-0, b1-7 n b2-7. B aToM cny4yae B 3aBUCMMOCTY OT 3Ha4YeHWs1, yCTAHOBMEHHOMO B
napametpax Al-9 n A2-9, BbIxoabl NEPeBOAATCA B COOTBETCTBYIOLLEE COCTOSAHME: OIS AUCKPETHOro
TMna Bbixoga — OTKIMKOYEHO wnm BKJTKOYMEHO, ans ananoroBoro tuna — Tok 4 MA wvin 20 MA,
Hanpsbkenve 0 B unn 10 B.

BxogHbIM curHanom gns JIY moxeT ObiTb HadHauyeHa ofgHa U3 BENUYUH:

. T1 — n3mepeHHoe 3HavyeHue 1-ro BXOAHOro KkaHana,

. T2 — n3MepeHHoe 3Hay4yeHune 2-ro BXOAHOro KaHana;

. AT=T1-T2,

KOTOpble B 3aBMCMMOCTM OT TWna BXOAHOrO AaTumka npubopa MOryT npeacTaBnsaTb cobow
Temnepartypy, TOK, HanpsXeHue Unu apyryo puanyeckyto BENUYnHy.

3.2.4.1 Pexum ycTpocTBa CpaBHEHUSA

[Mpu paboTe B pexumMe ycTponcTBa cpaBHeHus J1Y paboTaeT no ogHOMY U3 nNpeacTaBneHHbIX Ha

pucyHke 3.10 TUNOB NOMMKK:

e  Tun norukn 1 (NpsiMOM rncTepesnc) NpUMeHsieTCs B cryyvae Mcnonb3oBaHusa npubopa Ans
ynpaBneHus paboton HarpesaTtens (Hanpumep, TOHa) wnu curHanusaumm o TOM, 4TO
3Ha4yeHne TeKyLLero usmepeHns Tre« MeHble ycTasku T. [pu 3TOM BbIXOAHOE YCTPONCTBO,
nogknioyeHHoe Kk J1Y, nepBoHayanbHO BKMOYaeTCss MNpu 3HayveHussx T« < (T — A),
BbIKntoyaeTcs npu Tre«> (T + A) 1 BHOBb BkmtoyaeTest npu Trec< (T — A), ocylecTBnas Tem
caMmblM [IByXMO3MLIMOHHOE perynmpoBaHue no ycraske T ¢ ructepesncom * A;
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TMN forvkn 2 (obpaTHbIN rMcTepesunc)
NpUMeHsieTcs B cny4vae
1cnonb3oBaHus npuéopa ans
ynpaBneHns paboTon oxnagutens
(Hanpumep, BEHTUNSATOpPA) mnm
cUrHanusaumm o} NpeBbILLIEHNM
3HayeHuss  yctaBku. [lpy  3TOM
BbIXOQHOE YCTPONCTBO
nepBoHa4yanbHO  BKMOYaeTcss  npu
3HayeHusAX T« > (T + A),
BblkMntoyaeTcs Npu Trec< (T — A);

™n TNOTUKK 3 (M-o6pasHas)
NPUMEHSIETCA NpPU  UCMONb30BaHWUM
npubopa Ans curHanusauum o Bxoae
KOHTpOnupyemonm BENNYYHBI B
3afaHHble  rpaHuubl.  Mpu  3ToM
BbIXOAHOE YCTPOWCTBO BKMOYaeTcs
npu (T = A) < Trec< (T + A);

™n NOrnKM 4 (U-obpasHas)
NpUMEHsIETCH NPW  UCMONb30BaHWUM
npubopa Ana  curHanusaumm o
BbIXOAE KOHTPONMPYEMOW BENUYUHBI
3a 3ajaHHble rpaHuubl. [pu atom
BbIXOAHOE YCTPOWCTBO BKMOYaeTcs
npu TTeK<(T_A)V|TTeK>(T+A).

3apaHve yctaeku (T) n rucrepesuca (A)
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PucyHok 3.10 — Tunbl noruku npu paéote 1y
B peXume yCTPONCTBa CpaBHEHUS



npoBoAMTCSA NPU NPOrpamMMUpPOBaHUK NapamMeTpoB perynupoBaHusi npubopa (cm. . 6.2).

Onsa JTY, paboTaloLuero B pexume yCTPONCTBa CpaBHEHUS MOXET ObiTb 3a4aHO BPeEMS 3a4epXKKM
BKITIOYEHVSA M BPEMS 3a4epXKU BbIKMoYeHUs. JTY BKMoYaeT unu BbIKMOYaEeT BbIXOAHOE YCTPOWCTBO,
ecnu ycrioBue, Bbli3blBaloLiee M3MEHEHWEe COCTOSIHUS, COXPaHsAeTCs, Kak MWHWMYM, B TeyeHue
BpEeMeHM, yCcTaHoBMneHHoro B napametpax Al-5 (A2-5) n Al-6 (A2-6), COOTBETCTBEHHO (PUCYHOK
3.11).

Ons J1Y, paboTaoLwero B pexume yCTPOMCTBA CPaBHEHWUS MOXET ObiTb 3a4aHO MWHMMAarbHOE
BpEMs YAepXXaHusi BbIXoAa B 3aMKHyTOoM (napameTpbl Al-7, A2-7) n pa3omkHyTom (napameTpbl Al-8,
A2-8) coctosiHusx. J1Y ygepxuBaeT BbIXOAHOE YCTPOMCTBO B COOTBETCTBYIOLLEM COCTOSIHAM B
TeyeHMe 3afaHHOrO B 3TUX MapaMeTpax BpeMeHW, Aaxe ecnu no noruke paboTbl yCTpoWCTBa
cpaBHeHuns TpebyeTcst nepekntoyeHne (pucyHok 3.12).

30



o tetman
|
B e A et (e e
I 1
i i
I | 1
: 1 1
Y S — e ro1
I | | i I
| | 1 [ 1
! I 1 [ |
1 | 1 [ 1
T N L S N | . I
! ! el ! : [ :
: i
Lo Ny : Pl !
H Pene  gun
: * —t T * : ! Snrwum:::m
Cocronmme, ! 1 . 1 ! oo L e
i i
pene [ Cocromme | : : : f
| I i
axn. ! | : I PENE en, 4 T 1 [ C yMETOM 2a08pR0M
i [ ! [ r—
BLIKN, H H : o
NETE :
i

) 1 )
| | L ctuer ' 1 | e 0 tmn i '
1, e, tawn. o, dgenn N, sp !

I!mul .m’n. S S ——

e oot

PucyHok 3.11 — 3apaHue 3apepxek
BKIlOYeHWs/ BbikntoyeHnusa BY ansa tuna

PucyHok 3.12 — 3agaHMe MUHUMarnbHbIX
BpPeMeH yAepKaHus BbixoAa B 3aMKHYTOM U

noruku 1 Pa3OMKHYTOM COCTOAHUAX ANdA TUna Nornku 1

BHumanue! B pexume yctpoinctBa cpasBHenus JIY moxeT paboTtatb, ecnu B npubope
YCTaHOBMNEHO CBA3AHHOE C HUM BbIXO4HOE YCTPOWCTBO AMCKPETHOrO TUMa — 3NeKTPOMarHUTHoe pene,
TPaH3WCTOpHas onTonapa, oNTOCMMUCTOP.
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3.2.4.2 Pexxum M-perynsitopa

Mpu pabote B pexume [l-perynatopa J1Y cpaBHMBaeT Tekywlee 3HayeHWe u3Mepsemon
BEMWYMHbI C 3a4aHHOWN YCTaBKOM «T» W BblAAET Ha BbIXOA4 curHan B AvanasoHe 4...20 MA (gna BY
vna M) wam 0...10 B (ana BY Tuna VY), nponopuvoHanbHbIi BENUYUHE OTKIOHeHWs. 3o0Ha
nponopuuoHansHoctu (1) npu aToM 3apaeTcst napameTpom A. BbixogHow curHan copmupyeTtcs B
COOTBETCTBUW C yCTaHOBMEHHON B napameTpe Al-1 (A2-1) xapakTepucTuKon perynsitopa nubo no
nNpsMO-NponopLMoHansHoMy (HarpeBaTenb), Nnbo obpaTHO-MponopuMoHanbHOMYy (OxnaguTernb)
3aKOHy perynupoBaHus. paduku, nosicHsoWwme npUHLMN OpMUPOBaHNSA ynpasnsiowero Toka l-
perynsitopa ans o6enx xapakTepuUcTUK NpuBeaeHbl Ha pucyHok 3.13.

[, MA N=2a I, MA4 N=2A
] | ———
o [ ————— ==

|
| |
| |
| |
| |
| |
! |

min min

I » 1

A

Tyr-A Ty Tyer+A tc Tir-A Tyer Tyr+A tc
a) NpAMo NPONOPLMOHANLHOE 6) 06paTHO NponopuUMOHANLHOE
perynupoBaHue perynupoBaHme

PucyHok 3.13 — MpuHuun cdoopmupoBaHus ynpaensitowero Toka M-perynatopa
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B Tabnuue 3.1 B KayecTBe npumepa nNpuBeOEHbl 3HAYEHUS BbIXOOQHOrO TOKa AN MNpsiMo-
nponopuuoHansHoro perynuposaxust npu ycraske 500 °C n A = 40 °C.

Ta6bnuua 3.1
Temnepartypa, °C BbixogHou TOK, MA MowHocTb perynsaTopa, %

Bonee 540.0 4 0.0
540.0 4 0.0
530.0 6 12.5
520.0 8 25.0
510.0 10 375
500.0 12 50.0
490.0 14 62.5
480.0 16 75.0
470.0 18 87.5
460.0 20 100.0

MeHee 460.0 20 100.0

BHumaHue! B pexwume [l-perynsaropa JIY moxeT paboTaTb TONbKO MpW YCTAHOBMEHHOM Ha
COOTBETCTBYIOLLEM BbIXOAE YCTPONCTBE aHaroroBoro Tuna.

3.2.4.3 Pexxum perucrtparopa

Mpn paboTe B pexume peructpatopa J1IY cpaBHVMBaeT MOAaHHY0 Ha ero BXOA BENUYMHY C
3agaHHbiMu B napameTpax Al-3 (A2-3) n Al-4 (A2-4) 3Ha4yeHNsIMM 1 BblOaeT Ha COOTBETCTBYOLLEEe
BbIXOAHOE YCTPOWCTBO aHanoroBbli CUrHan B BuAae Toka 4...20 MA, KOTOpbIi MOXHO nodaBaTb Ha
camonucel, unu gpyroe permctpupyioliee ycTponctso. MNpuHumn opmMmnpoBaHus Toka perncrpauum
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nokasaH Ha pucyHke 3.14. pu paboTe B 3TOM pexume HeOOGXOAMMO YCTaHOBWUTb HWKHWUWA Mpeaen
AvanasoHa pervcTpaumum 1 BENUUKMHY BCEro AvanasoHa pervctpauum ansa J1Y1 B napametpax Al-3 un
Al-4, pnsa NY2 — B napameTpax A2-3 n A2-4, COOTBETCTBEHHO.

ToK perucTpasLmm A
L =20MA [~ —— —————— ———
|
|
7w ———————_——_—— |
| |
| |
[ =4 MA ——— | |
L I I\ >
} L J HNamepeHHoe
(A1-4, A2-4) 1 3HaveHue T,
HUNHWA Npeaen BepXHWiA npeaen
THCTRALMM
&F{";T:;llgr (a1 -3+p.:1 -m-%&-ﬁll

PucyHok 3.14 — MpuHuMn (hopMUPOBaHUSA TOKa permcTpauum

BHumaHue! B pexwume peructpatopa J1Y moxeT pabotatb TONbKO MpU YCTAHOBEHHOM Ha
COOTBETCTBYIOLLEM BbIXOAe BY aHanorosoro tuna.
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3.2.5 Tunbl BbIXOAHbLIX YCTPOUCTB

BbixogHble yCTpoMCTBa NpeAHa3HadeHbl As nepefady BbIXOOHOrO yNpaBrisioero curHana Ha
VCNOMHUTENbHbIE MEXAHWU3MbI.

Cxembl nogkntodeHns BY npueegeHsbl B Mpunoxexun b.

BY MoryT 6bITb ABYX TUMNOB: ANCKPETHBIE N aHANOroBbIE.

BHumanue! BHe 3aBucumocTn oOT Tuna, noboe BbIXOAHOE YCTPOMCTBO rafibBaHU4eCKu
N30MMPOBaHO OT U3MepuTenbHoro 6noka (3a ucknyeHnem seixoga T).

OunckpeTtHoe BY — anekTpomarHuTHoe pene, TPaH3WCTOPHasA onTonapa, ONTOCUMMUCTOP —
ncnonb3yeTcsl Anst ynpasneHusi (BKMOYEHNs/BLIKIIOYEHNS) Harpy3kon nnbo HenocpeacTBEHHO, Nnbo
yepe3 Oonee MOLUHble YMpaBRsloOWME 3MEeMEHTbl, TakMe Kak nyckatenu, TBepAoTeflbHble perne,
TUPUCTOPbI UM CUMUCTOPBbI.

OnekTpomarHuTtHoe pene (Bbixog P) npegHasHayeHo AONs KOMMyTauWMU CUMOBbIX Lienei
HanpsbkeHvem He 6onee 250 B 1 paboymm Tokom He Gornee 8 A.

TpaH3ucTopHaa ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBwno, Ans ynpa.neHusi
HU3KOBOJbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo usbexxaHue Bbixoga ns cTpost
TpaH3ucTopa M3-3a OGOMbLIOr0 TOKA CaMOWHAYKUUM napannernibHo 0OMOTKe BHELHero pene
Heobxoaumo yctaHasnmeatb anoa VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN Knto4 (Bbixoa T) npegHasHayeH Ans NpsMOro NOAKMIOYEHMs K npubopy B
KayecTBe Harpysku TBepAOTeNnbHOro perne (BbIXogHOe HanpsbkeHne oT 4 Ao 6 B, NoCTOsHHBIN TOK He
Gonee 25 MA).
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BHumaHume! MakcumanbHas aOnvHa
coeguHuTenbHoro kabens mexgy npubopoMm  C
BbixogoM T © TBepAoOTENbHbIM perne He [OoSKHa
npesbIWaTh 3 M.

OnTtocumuctop (Bbixoa C) MMeeT BHYTPEHHIO
CXeMy nepexofa 4Yepes HOMb U BKIOYAETCH B LEMb
ynpaBreHusi MOLLHOTO CUMUCTOpPA MNW Napbl BCTPEYHO-
napannenbHO  BKIMOYEHHbIX  TUPUCTOPOB  Yepe3
orpaHuuuBaowmn  pesmctop R1 (cMm. pucyHok bB.3).
BennuuHa conpoTtuBneHns peavcrtopa onpeensieT Tok
ynpaBneHns cumucTopa. HarpysoyHasi cnocoGHocTb

2TPM1

LAN

4...20 MA

Boixog X-1

Bbixog X-2 (——— +U

Beixop X-3 — 1+— -U,

PucyHok 3.15

BbIxoga — Tok He 6onee 50 MA Npu NnepeMeHHOM HanpsbxkeHun He 6onee 250 B.
[na npepoTBpalleHns Npobos TMPUCTOPOB M3-3a BbICOKOBOIbTHBIX CKAYKOB HaNpsXKeHUs B ceTh
K UX BbIBOAAM pekomMeHAyeTcs noaknoyaTb hunbtpytowyto RC yenouky (R2C1).

AHnanoroBoe BY npeacraBnsieT coboit Ludpo-aHanoroBblii npeobpasoBaTerb, NO3BONSOWMNN

CbOpMVIpOBaTb aHarnoroBbIV CUrHar NOCTOSIHHOTO TOKa Unu HanpsXxXeHu4.

®opmupoBaTenb TokoBoro curHana (Bbixop W) npeobpasyeTt Ha akTMBHOW Harpyske RH
3HayeHune Ha Bbixoge J1Y B TokoBbI curHan 4...20 mA (cM. pucyHok 3.15).
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Ona pab6otel BY Heobxogumo
MCMONb30BaTb  BHELUHUA  UCTOYHUK
nuTaHuns NMOCTOSIHHOIO TOKa.
ConpoTtuBneHnune Harpysku RH
3aBUCUT OT HaMpPsBKEHWs1 UCTOYHMKA
nutains  Un  u  Bblbupaetcs  u©3
rpagmka (cm. pucyHok 3.16). B Tom
crnyyae, ecnu Ans  U3MepeHusi
TOKOBOrO  CUrHama  Mcronb3yeTcs
MN3MepUTEnbHbIA WYHT Ru u ero
HOMUHaN MeHblle HeobxoanmMoro

COMpOTUBNEHNSA Harpysku, TO
ucnonb3yeTca 000aBOYHbIN
orpaHuumuBaoWwmnin - pesuctop Rorp,
COnpoTUBNEHNe KOTOporo

BbIYMCIIAETCHA U3 COOTHOLLEHUS:
Rorp = RH — Ru

TunoBble cooTHoLWeHUs: Un = 12

RH: OM“

1000
900
800
700
600
500
400
300
200
100

10 20 30 Up, B

PucyHok 3.16 — N'pacdmk 3aBucumoctun RH (Un)

B, RH =Run =100 Om; Un =24 B, RH = 700 Om (Rn = 100 Om, Rorp = 620 Om).

BHumaHue!

1  HanpspkeHue nctodHuka nutanus LIAIM He gomkHo 6biTb 6onee 30 B.
2 B kayecTBe BHELIHEro WUCTOYHMKA MUTAHMA MOXET ObiTb WCMONb30BaH BCTPOEHHbLIN B

npubop UCTOYHKK 24 B.
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3 ,D.OI'IyCKaeTCFl npuMmeHeHne pesnctopa c BENMUYMHON conpoTueneHua, oTnuyaroLlenca oT

paccumTaHHol He Gonee Yem Ha £ 10%.

®dopmMupoBaTenb cUrHarna NoCTOAHHOro HanpsikeHus (Bbixon Y) npeobpasyeT 3HayeHune Ha
Boixoge [MWO-perynatopa B curHan Hanpsbkenust 0...10 B. ConpotuBneHue Harpy3km R,

nogknovaemon k LIATN, gomkHo ObiTb B AnanasoHe oT 2 Ao 10 kOwm.

[ns nuTaHusa BbIXOAA BO3MOXHO MCMNOMb30BaHNE BCTPOEHHOrO UCTOYHMKA NUTaHus 24 B.

BHumaHume! HanpsikeHune nctodHmka nutanms LIAM He gomkHo npesbiwath 30 B.

AHanoroBoe BY npubGopa MOXHO wucnomnb3oBaTb AN perynupoBaHus no [l-zakoHy. B atom
cnyyae npubop AomKeH paboTaTb COBMECTHO C AMIEKTPOHHBLIM PErynsTopoM MOLLHOCTM, Hanpumep,
6nokom ynpasrneHusi cunosbeiMn Tupuctopamu BYCT npoussoactsa MO OBEH. Cxema nogknioyeHus

npubopa k BYCT noka3aHa Ha pucyHke 3.17.

2TPM1

LAn

Bbixop X-1

+Un

Buixog X-2

||

Brxog X-3

PucyHok 3.17
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4 Mepbl 6e3onacHocTn

Mo cnocoby 3awuTbl OT NOpPaXeHWUs1 3NEeKTPUYECKMM TOokoM Npubop cooTseTcTByeT knaccy Il no
[OCT 12.2.007.0-75.

Mpu akcnnyataumn, TexHUYeckoM obcnyxuBaHUM W noBepke Heobxoaumo cobnogatb
TpeboBaHna MOCT 12.3.019-80, «[lpaBun 3kcnryaTaumu 3reKTPOYCTAaHOBOK NoTpebuTtenen» u
«[MpaBun oxpaHbl TpyAa Npu aKCnnyaTalumm aNekTpoyCTaHOBOK NOTpebutenem.

Ha OTKpbITbIX KOHTaKTax KrnemmHuka npubopa npu akcnnyaTtauuu npucyTCTBYET HanpsbkeHue
BenunynHon o 250 B, onacHoe ans yenoBeyeckor xu3Hu. Jlobble nogkntoveHust kK npubopy n paboThbl
Mo ero TeXHNYECKOMY OOCMY)XMBaHUIO NPOU3BOASATCS TONBKO NPY OTKITFOYEHHOM NMUTaHUM npubopa.

He ponyckaeTca nonajaHvWe BrarM Ha KOHTaKTbl BbIXOAHOrO pa3bemMa W BHYTPEHHWe
aneKkTpoanemMeHTbl npubopa. 3anpeliaeTcss Mcrnonb3oBaHMe npubopa B arpeccuBHbIX cpedax C
coaepXaHuem B atmocdpepe KUCNOoT, LWwernoyen, macen u 1. n.

MoaknioyeHve, perynupoBka M TexobcnyxuBaHue npubopa [OKHbI NPOU3BOAUTLCS TONBbKO
KBanMuUMpoBaHHbIMU cneuuanucTamu, N3y4mBLLUMMK HacTosILLee pyKOBOACTBO MO aKCnyaTauuu.

BHumaHue! B CBSi3u C HannuMem Ha KNEMMHUKE OMAcHOro ANs XW3HW HanpsbkeHus npubopsl,
N3roTOBIEHHbIE B KOprycax LUMTOBOrO KpenneHus (Moaudpukaumm 2TPM1-W1.Y.XX n 2TPM1-
W2.Y.XX), AOMKHbI ycTaHaBnuBaTbCA B LMTax ynpaBneHus, AOCTYMHbIX TOMbKO KBanuduumpo-
BaHHbIM crneLmanucTam.
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5 MoHTax npubopa Ha 06bEeKTe 1 NOAroTOBKa K paboTte

B pasgene onucbiBalOTCA MOHTaX, KpenneHue 1 NogknoveHne anGOpa.
a)

5.1 MoHTax npubopa

YcTaHoBKa NpuGopoB HACTEHHOro MCMNOJTHEHUSA

1 3akpenuTb KPOHLUTEWH Tpemst BuUHTamMuM M4 x 20 Ha
NOBEPXHOCTM, NpeAHa3HaYeHHOW [Ans ycTaHoBKM npubopa (CM. 6)
[MpunoxeHve A 1 pucyHok 5.1, a).

MpumeyaHmne - BUHTLI ANA KpenneHus KPOHLUTENHa He BXOAAT B ?
KOMIMIEKT NocTaBKu. =

B} /
2 3auennTb KpenexHbI Yyrofok Ha 3agHen cTeHke npubopa 3a /
BEPXHIOK KPOMKY KpOHLUTENHa (pucyHok 5.1, 6)
3 MNpukpenntb Npubop K KpOHWTEWHy BUMHTOM M4 x 35 u3
KOMIMIieKTa nocTaBku (pucyHok 5.1, 8).

PucyHok 5.1 — MoHTax npubopa
HaCTeHHOro UCMONHeHUsA
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YcTaHOBKa NpMOOPOB LWMUTOBOIO UCMOSTHEHUS

1loaroToBMTL Ha LWMWTe ynpaBneHus MecTo Ansd
yCTaHoBKM nNpubopa B cooTBETCTBUM C MpunoxeHnem A.

2 YctaHoBUTbL npubop Ha  WMTe  ynpaBneHwus,
MCMonb3ys [Ans ero KpenneHWs MOHTaXHble SMeMeHThbI,
BXOASLUME B KOMMNMEKT nocTasku npubopa.

3 BctaBute npubop B crneumanbHO MOArOTOBIEHHOE
OoTBEpCTVe Ha NMueBon naHenw wmta (cMm. MNpunoxexve A un
puUCyHoK 5.2, a).

4 BctaButb (uKCaTopbl M3 KOMMMEKTa MNOCTaBku B
0TBEpCTUSA Ha BOKOBbLIX CTeHkax npubopa (pucyHok 5.2, 6).

5 C ycunuem 3aBepHyTb BUHTbI M4 x 35 13 komnnekra
nocTaBkM B OTBEPCTMSX Kaxgoro dukcatopa Tak, 4TOObI
npun6op 6bIN NAOTHO NPWXKAT K NMNLEBON NaHenu wuTa.

a1

PucyHok 5.2 — MoHTax npu6opa
LMTOBOro KpenneHus



YcTtaHoBKa npu6opoB DIN-pee4YHOro ucnonHeHus

1 NoaroTtoBuTb MecTo Ha DIN-pelike ans ycraHoBku npubopa.

2 YcrtaHoBuTb npubop Ha DIN-peiiky B COOTBETCTBMM C
pucyHke 5.3.

3 C ycunuem npugasuTb npubop k DIN-peiike B HanpaBneHuu,
NoKa3aHHOM CTPEerKon, A0 mKcaumnm 3aLlerku.

5.2 MoHTaX BHeLWHNX cBsA3en _A

5.2.1 O6wue TpeboBaHuA

lMpun MmoHTaxe pekomeHayeTca  cobnogatb — cneaywolime
TpeboBaHus.
1 MopkntoyeHne npubopa cregyeT NPOU3BOAUTL K CETEBOMY ‘
dugepy 220 B 50 'y, He cBA3AHHOMY HEMOCPEACTBEHHO C MUTAHMEM
MOLLHOrO cunoBoro obopyaoBaHusi. Bo BHeLLUHeN Lieny pekoMeHayeTcs
YCTaHOBUTb BbIKMOYaTENb NMUTaHUs, obecneunBaloLLmnii OTKIOYEHNE

npubopa oT ceTn 1 NnaBkue npegoxpaHuTenu Ha Tok 0,5 A. PUCYHOK 5.3 - MoHTax
2 CxeMbl MOAKMIOYMEHUST OATYMKOB K npubopam pasnuyHbIxX npu6opa ¢ KpenneHnem Ha
moaudukauui npueeneHsl B NpunoxeHun B. MNapameTpbl NUHWK DIN-peitky

coeaunHeHus npubopa ¢ 4aT4MKoM npuBeaeHsl B Tabnuue 5.1.
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Ta6bnuua 5.1 - MapaMeTpbl MMHUM CBA3M NpMBopa C AaTYMKamm

Twn paTumka

OnuHa nuHuN, M,

ConpoTuBneHue NUHUM,

WUcnonHeHne nuHum

He Gonee OmMm, He Gonee
TepmomeTp 100 15.0 TpexnposoaHas, NpoBoAa paBHOM
COMpPOTMBINEHNS ' ONMHBI U ceYeHmns

TepmoaneKTpoaHbIv kabernb

Tepwonapa 20 100 (KOMMEeHCaUVOHHbIN)
YHUDMLMPOBAHHbIN
cUrHan nocTossHHOro 100 100 [ByxnpoBogHas
TOKa
YHUMUMpOBaHHbIV
CUrHan HanpspKkeHus 100 5,0 [ByxnpoBoaHas

NOCTOAHHOIO TOKa

3 BcTpoeHHbI B prBop UCTOYHMK NOCTOSIHHOTO HanpsbkeHus 24,0+2,4 B cneayeTt ucnonb3oBatb
ONsi MUTaHUS aKTMBHbBIX JaTYMKOB C aHaroroBbiM BbIXOAOM WU aHarnoroBble Bbixoabl npubopa (.

3.2.5).

BHumaHue! He gonyckaeTtcsi noakroYeHre K BCTPOEHHOMY B MPMGOP UCTOYHWKY HanpsbkeHus 24
B oaHOBpEeMeHHO aHamnoroBbIX BXOAOB W BbIXOLOB.
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5.2.2 YKka3aHuUsl N0 MOHTaxy

PekomeHaaLmmn No opraHnsauum MoHTaxa cregyowme.

MoaroToBuTh Kabenu Ons coefAuHeHus npubopa C AaTYMKOM, a Takke C UCTOYHUKOM MUTaHus
220 B 50 I'y.

Ons obecnevyeHns HagEXHOCTU SNEKTPUYECKUX COeOMHEHU pPeKoMeHOYyeTCs MCnonb3oBaTh
Kabenu MefHble MHOTOXWMbHbIE, KOHLbI KOTOPbIX Mepen MNOAKMOYEHUeM criegyeT TuaTeslbHO
3a4UCTUTb U 3anyanTb. 3a4nCTKy Xun kabenen HeobXoaMMO BbINOMHATE C TAKUM PacyeToM, YToObl Ux
OrosieHHble KOHLbI MOCre MOAKMIoYeHUst K Npubopy He BbICTynanu 3a npegens! kneMmHuka. CeveHne
1N kaBeneit JOIMKHO BbITb He Gonee 1 MMZ.

B Kkopnycax HacTEHHOrO KpemnmneHusi KOHUYECKME YacTW YMIOTHSOLWMX BTYNOK cpe3aTb Takum
06pa3om, YToObI BTyrKa NIOTHO Npunerana k noBepxHoCTU kabens.

MpumeyaHus

1 KabenbHble BbiBOAbI Mpubopa paccuuTaHbl Ha MOAKMYEHWe Kabenew C  HapyXHbIM
anameTpom ot 6 4o 12 mm.

2 [Ons yMmeHblueHWs TPEeHUss MeXAy pPe3VHOBOW MOBEPXHOCTbI BTYNkM U Kabens
peKkoMeHayeTCs NPUMEHATL TanbK, Kpaxman v T.4.

Mpun npoknagke kabenen cnegyeT BbiAENUTb MUMHUM  CBA3W, coeguHsowme npubop
C [AaT4yMKOM B CaMOCTOATENbHY Tpaccy (MM HeckonbKo Tpacc), pacnonaras ee (Mnu ux)
OTAENbHO OT CUNOBbIX kKabenen, a Tawke OT kabenen, co3aaOLMX BbICOKOYACTOTHBIE U MMMNYMNbCHbIE
nomexu.
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BHumaHue! [ns 3awuTbl BXOAOB Npubopa OT BAUSIHUSI MPOMBILLNEHHBLIX 3N1EKTPOMAarHUTHBIX NOMEX
NYHWKM cBa3u npubopa ¢ JaT4MKOM CrefyeT 9KpaHupoBaTb. B kauecTBe 9KpaHOB MOryT ObiTb
MCMONb30BaHbl KaK CreuuanbHble Kabenu C SKpaHMPYIOLUMMU ONneTkaMu, Tak W 3a3eMIEHHble
cTanbHble Tpybbl NoaxoasiLero auameTpa. JKpaHbl kabener ¢ aKpaHUpYLWMMKN onneTkamu cneayeT
MOAKMIOUNTB K 323EMIIEHHOMY KOHTaKTY B LUMTE YNpaBneHus.

5.3 NMoaknroyeHue npubopa

CoeguHeHne npubopa C WMCTOMHUMKOM MWTaHuA (CeTbid) W AaTyuMkamu  MpOU3BOAMTCHA
Nno COOTBETCTBYIOLUMM CXxemam, npuBeAeHHbIM B [NpunoxeHun b, ¢ cobnogeHnem n3noXeHHON Huxe
nocnenoBaTenbHOCTM AENCTBUNA:
1 Moakno4ntb NPMBOP K UCTOYHUKY NMUTaHWUS;
2 lMopatb nuTaHMe, BbICTaBUTb KOAbl TUMA AaTyuMka M pexumbl paboTbl J1Y, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cm. Mpunoxenune B), 3aTem CHATb nuTaHue;
3 lMoakniounTb NUHUMKM CBA3KM «MNpPUMBOP — OaTyMKu» K NepBUYHbIM NpeobpasoBaTensm wu
BXoA4aMm npubopa;
4 T[logkniounTb NUHWUM CBSI3W «NpuBOp — Harpyska» K WCMOMHUTENbHbIM MEXaHu3mam Wnu
peructpatopaM u Bbixogam npubopa.

BHumaHume! [Onsa 3awmTbl BXOAHbIX Lienen npubopa OT BO3MOXHOro npobosi 3apsigamu
CTaTUYEeCKOro 3MeKTPUYECTBa, HaKOMMEHHOr0 Ha fUHUSIX CBS3W «npubop — [atyvk» nepeg
NOAKMIOYEHNEM K KMEMMHUKY npubopa, UX Xunbl cregyeT Ha 1...2 cek COeAUMHUTb C BUHTOM
3a3eMneHnst WwuTa.
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Mocne nogaun HanpsbkeHus nNuTaHus nNpubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCMPaBHOCTM AaTyvka M NUHUM CBSA3N Ha UMpOoBOM MHAMKATOpe oTobpasuTcs Tekyllee 3HayYeHue
n3vepsieMoi BenuumHbl. Ecnm nokasanus npubopa He COOTBETCTBYHOT pearnlbHOMYy 3HayeHuto
1N3MepsieMoi BENUYMHbI, HE0OXOAMMO NMPOBEPUTL UCMPABHOCTb AaTyMKka U LENoCTHOCTb NIMHUK CBSI3W,
a Takke NpaBuIIbHOCTb X NMOOKMTHYEHNS.

BHumaHue! [Mpu npoBepke WUCMPaBHOCTU [aTyvMka W FIUHUKM CBA3M HEoBXOAMMO OTKIYUTb
npubop oT cetTn nuTaHus. Bo u3bexaHue Bbixoga npubopa M3 CTPOs NpY NPOBEpKe Lenen
Heo6X0AMMO MCMOoNb30BaTb M3MepUTENbHbIE YCTPOWCTBA C HanpshkeHnem nutaHusi He Gonee 4,5 B,
npu Gonee BbLICOKMX HAMPSHKEHUAX MUTAHUA STUX YCTPOWCTB OTKMIOYEHME Jatymka oT npubopa
obszaTensHo.
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6 Pexxumbl paboTbl npubopa

Mpubop MoxeT dyHKUMOHMpOBAaTL B OAHOM M3 AByx pexumoB: PABOTA wnu
NMPOrPAMMUPOBAHUE.

6.1 Pexxum PABOTA

Pexum PABOTA sBRNSIeTCS OCHOBHbIM 3KCMyaTaUWMOHHbIM PEXUMOM, B KOTOPbIA npubop
aBTOMAaTWMYECKN BXOAMT MPU BKIIOYEHUU NUTAHUS. B gaHHOM pexume npou3BOAMTCS ONPOC BXOAHbIX
[aTYMKOB C BbIYMCIIEHMEM MO MOSyYEHHbIM AaHHBbIM TEKYLUMX 3HAYEHUN U3MepsSieMbIX BEMUYUH U
oToGpaxeHnem ux Ha UMPOBOM MHAMKATOPE M BblAayel HeoOGXOAMMbIX CUTHAroB Ha BbIXOAHbIE
yCTpONCTBa.

B npouecce pabotel NpuGOpP KOHTPONMPYET WCMPABHOCTb BXOAHbIX [AaTYvMkKoB W, B Crydvae
BO3HVKHOBEHWSI aBapuu MO BXOAY, CUrHanmM3vpyeT ob STOM MUraHuem ceeToguoda COOTBETCTBYHOLLEIO
KaHana mamepeHust «l» mnm «ll» n BbIBOOOM Ha UMPOBON MHAMKATOP COOBLLEHMSI, COOTBETCTBYHOLLIEIO
aBapuiiHon cutyauum (cm. Mpunoxerve [). PaboTa BbIXOAHOrO YCTPOWCTBA, CBS3aHHOIO C 3TUM BXOAOM, MpU
aToM Grokupyetcs (nepeBoauTcs B Ge3onacHoe coctosHue, onpeferieHHoe B napametpe Al-9 (A2-9)).
ABapuiiHas CUTyaumsi BO3HVKAET NP BbIXOAe M3MepSieMOon BEMUYMHbBI 3a AOMYCTUMbIN AMana3oH KOHTPOMs
(cm. Tabnmuy 2.2) vny npy BbIXOAE M3 CTPOSA AaTuvka (0OpbIB MM KOPOTKOE 3aMblkaHue TEPMOMETPOB
COMNpOTUBIEHNS], 0BPbIB TEPMONAapbI U YHUPULIMPOBAHHOO AaT4MKa).

BHumaHue! lMpubop nHonumpyert:
e TeMmrepaTypy «XONOAHOro cnas» — B Clly4ae KOpOTKOro 3aMblkaHWUsi TepMonapbl;
e 3HAYeHWe HWXHero Npeaena Auanas3oHa — B Criydae KOpoTKoro 3amblkavus gatuvkos 0...1 B, 0...5

MA, 0...20 MA 1 06pbiBa gatumkos 0...5 MA, 0...20 MA;

e 3HayeHWe cepefuMHbl AnanasoHa — B Cry4Yae KOpoTKOro 3amblkaHus aativka —50...+50 mB.
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B pexvvme PABOTA npuGop ynpaBnseT BHELWHWMW WCMOMHUTENbHLIMU YCTPOWCTBaMU B
COOTBETCTBUM C 3aaHHbIMU pexumMamu paboTbl JTY (cm. n. 3.2.4). BusyanbHbIi KOHTpOrb 3a paboTon
BbIXO[HOIO YCTPOWCTBA AMCKPETHOTO TUMA MOXET OCYLLECTBMATLCS OnepaTopoM Mo CBeToaMoAdam
«K1» n «K2». 3acBeTka cBeToguoga CuUrHanusvpyet O nepeBode COOTBETCTBYHOLLErO FOrMYeckoro
YCTPONCTBa U CBSI3@aHHOTO C HWMM Bbixofa B coctosiHe BKJTKOYEHO, a raweHue — B cocTosiHue
OTKITKOYEHO.

BHumanue! Npu ncnonb3oBaHuu aHanoroeoro Bbixoda (BY tuna W wunu Y) cooTeeTcTBYyOWMNA
ceeToanon «K1» unum «K2» He 3aaeincTBoBaH.

6.2 Pexxum NPOrPAMMUPOBAHUE

Pexum NMPOrPAMMNPOBAHUE npegHa3sHayeH ons 3agaHus 1 3anucu B 9HEProHe3aBUCUMMYHO
namsite npubopa Tpebyemblx MpW 3KCnnyaTauuum nporpamMMuMpyeMblX MapameTpoB. 3agaHHble
3Ha4YeHWsl NapaMeTpoB COXPAHSIIOTCS B MAMATH NpuGopa npu BbIKIKOYEHUN NUTAHUS.

MpumeyaHuna

1 Mpn coxpaHeHnn M3MEeHeHHbIX 3HadeHuin napameTpoB bl-0, b2-0, b1l-7 n b2-7 BbixogHble ycTpovicTBa
nepeBoasTcs B 6e3onacHble COCTOsHUSA, onpeaerneHHble napametpamun A1-9 n A2-9. [MNpu nameHeHum opyrmx
napameTpoB Mprbop ocTaeTcs B paboyemM CoCTOSHU.

2 BHavenve napametpoB bl-7 n b2-7 onpegenser TOYHOCTb OTOOpPaKEHWS VMHAOMKALMM U MacliTabunpyet
3HauYeHnst U AnanasoHbl napameTpoB Tyer 1, Tyer 20 Ay, Ao, Al-3, A2-3, Al-4, A2-4, b1-5, b2-5, b1-6 n b2-6.
MacLTabrpoBaHie BbIMONHAETCA MyTEM YMHOXEHWS! TeKyLLMX 3HaYeHWA YKasaHHbIX MapaMeTpoB Ha
koachchuLmeHT 107, e X — 3HaueHve napameTpa b1-7 (02-7).

Ecnu B Teuenne 20 cek B pexume NMPOTPAMMUPOBAHWE He npousBoautcsi onepauui c

KHOMKamu, Npubop aBTomMaTMYecku Bo3BpallaeTcs B pexum PABOTA.

B npubope ycTaHOBMNEHO ABa YPOBHS NPOrpamMMMpOBaHuS.
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Ha nepBoM ypoBHe OCyLLECTBNSETCH MNPOCMOTP W
MN3MEHEHWE 3HaYEeHNI NapaMeTpoB PEryNMPOBaHUS: YCTaBKu
T n ructepesamca A gna kaxpgoro JIY. Bxog Ha nepBbii
YypOBEHb nporpaMMmMpoBaHusi ocyllecTBnseTcs

near,
KpaTKOBPEMEHHbIM HaXatnem Ha KHOMKY

MocnepoBatenbHocTb paboTel ¢ npubopoM Ha nepBOM
YPOBHE NporpaMMmnpoBaHUs NpuBeaeHa Ha pucyHke 6.1.

Ha BTOPOM ypoBHe nporpaMMMpoBaHus
OCyLLeCTBNAETCA NPOCMOTP U HeobXxoaumoe W3MeHeHue
YHKLMOHamNbHbLIX NapameTpoB npubopa. PyHKUMOHaNbHbIE
napameTpbl Nnpubopa pasaeneHsl Ha rpynnel A u b. B rpynne
A HaxogATcs mapameTpbl, onpefensiowmne noruky paboTsl
npubopa. B rpynne b — napameTpbl, oTBevawwme 3a
HaCTPOWKY N3MepUTENbHOW YacTu npudopa.

MogpobHoe onucaHve napameTpoB MNPUBEAEHO B
MpunoxeHun B.

Bxogq Ha BTOpOW

YPOBEHb  NpPOrpamMmmMMpoBaHusi

OCYLLECTBNSAETCA HaxXaTuem U yaepXuBaHuem KHOMKU
He MeHee 3 cek. [locnegosaTenbHOCTU —npoueaypbl
nporpaMMmpoBaHus npubopa Ha BTOPOM YpoBHe Anst 06emnx
rpynn napameTpoB NpuBeaeHbl Ha pUCYHKax 6.2 + 6.4.
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. NPEAENA AManasoHa 1
2] _pabor parsmca) ___j

PucyHok 6.1 — NocnegoBaTenbHOCTL
paboTbl ¢ NPpMGOPOM Ha NepBOM
ypPOBHe nporpaMMupoBaHus



Ona  sawutel nNapameTpoB  OT
HeCaHKLMOHNPOBaHHOIO N3MeHeHus
pabounx pexumoB B npubope cnyxaT
napameTpbl cekpeTHocTn AO-O 1 b0-0,
B KOTOpbIX yCTaHaBNMBaeTCs 3anpeT Ha
N3MeHeHue napameTpoB
COOTBETCTBYHOLLEN rpynnbl n
napameTpoB  perynuposaHus.  [pu
yCTaHOBINEHHOM 3anpeTe paspeluaeTcsi
TOMBbKO MPOCMOTP paHee 3adaHHbIX
3HaYeHW NapameTpoB 3TWX rpynn.

Ooctyn Kk 9TuM  napameTpam
CEKPETHOCTN OCYLLECTBMNAETCA TOMbKO
yepes Koabl:

e  [Ons rpynnbl napamMeTpoB A kof

poctyna 135;

e [ans rpynnbl napameTpoB b ko

aoctyna 246.

BHumaHme! [na Bo3Bpata BCex
3aBOACKMNX YCTAaHOBOK HeobxoanmMo HabpaTtb kog 118.
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Pexum PABOTA

YAEpRMBITE .
ne mevee 3 cex, H __________
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nporpaMmmMmupoBaHus

PucyHok 6.2 — MocnepoBaTtenbHOCTb paboThl C
npubopomM Ha BTOPOM YpPOBHE
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PucyHok 6.3 — MNocnepgoBaTensHOCTb paboTbl ¢ NPUGOPOM Ha BTOPOM YPOBHE

nporpamMMmupoBaHus (Ans rpynnbl napaMmeTpos A)
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PucyHok 6.4 — NocnegoBaTtenbHOCTbL pa6oTbl C NPMGOPOM Ha BTOPOM YPOBHE
nporpaMmmmpoBaHus (AnA rpynnbl napameTpos b)
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7 TexHn4eckoe obcnyxuBaHue

7.1 O6Lwwue yKkasaHusA

TexHuuyeckoe obcnyxuBaHWe npuGopa NPOBOAMTCS HE pPeXe OOHOro pasa B LUeCTb MecsLeB U
COCTOWT B NPOBEpPKe KpenmneHust NpuGopa, BUHTOBbLIX COEAMHEHWIA, a Takke yaareHun Nbiin 1 rpsasu ¢
KneMMHuka npubopa.

7.2 OcTupoBKa npubopa

BHumaHme! }OCTVIpOBKy an60pa OOJDKHbI - BbINONMHATL  Nuua, UMerwmne COOTBETCTBYHLLYH
KBaJ'lVICbVIKaLI,VIPO 1 Heobxoanmoe oGopy,qosaHme.

Mopanok aencTeun Npu LCTUPOBKE NpuBeaeH B MpunoxeHun E.
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8 MapkupoBka npubopa

Ha Kopnyc npvl60pa N NPUKPEeNNeHHbIX K HeMY Tabnuykax HaHOCATCS:

HaMmeHoBaHwe npubopa;

cTeneHb 3awmTbl kopnyca no FOCT 14254;

HanpshkeHMe W 4YacToTa NuTaHus;

noTpebnsiemas MOLLHOCTb;

Krnacc 3aluThbl OT NnopaxkeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0
3HaK yTBEPXAEHUs TUNa cpecTB U3MepeHuit;

3Hak cootBeTcTBMSA No TOCT P 50460;

3aBOACKON HOMep npubopa 1 rof Bbinycka.

Ha notpebutenbckyto Tapy HaHocATCS:

. HavMeHoBaHue npubopa;
e 3aBOACKOW HOMep npubopa v rog Bbimycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23088-80 B noTpebuTenbsckyto Tapy,
BbIMOJSTHEHHYIO U3 kKOopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka usgenui npv nepecbisike noytor no FOCT 9181-74.

10 TpaHcnopTUpoBaHue U XpaHeHue

10.1 MNpunbopbl TPaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte noboro Bupa. Kpennexnve Tapbl B
TPaHCMOPTHLIX CPeAcTBax [OMKHO MPOU3BOAUTLCA COMMAcHoO npaBunaM, [AeNCcTBYOLWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TPaHCNopTa.

10.2 YcnoBusi TpaHCNOPTMPOBAaHMSA AOMKHbI COOTBETCTBOBaTL ycrosuam 5 no NOCT 15150-69
npu TemnepaType OKpyxatLiero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3aluTbl OT
yAapoB 1 BUbpauuii.

10.3 MepeB0O3Ky OCYLLECTBNSATL B TPAHCMOPTHOWM Tape MOLUTYYHO UMK B KOHTEWHEepax.

10.4 YcnoBuA XpaHeHWs B Tape Ha CKnage WsroToButens W noTpebutens OOMKHbI
cooTBeTcTBoBaTh ycnoBusam 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHbIE MPUMECH.

Mpubopbl cneayeT XxpaHUTb Ha CTennaxax.
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11 KomnnekTHoOCTb

Mpubop 1 wr.
MacnopTt 1 3ka.
PykoBoacTBo no akcnnyatauum 1 aka.
[apaHTUHbIA TanoH 1 aka.

MpumeyaHue - WarotoButenb octaBnseT 3a cobon npaBoO BHECEHWsi [AOMNOMHEeHWUN
B KOMMMEKTHOCTb n3aenus. NonHas KOMNNeKTHOCTb YKa3aHa B nacnopTte KOHTponnepa.

12 MapaHTUMHbIe 06A3aTenbLCTBA

12.1 WarotoBuTenb rapaHTupyeT cooTBeTcTBMe npubopa TpebosaHuam TY npu cobniogeHun
YCNOBWI 3KcnnyaTauum, TpaHCNOPTUPOBAaHNSA, XPaHEHUS N MOHTaxa.

12.2 MapaHTUiHbIN CPOK 3KcnnyaTaumm — 5 neT co AHA NPOAaXMU.

12.3 B cnyyae Bbixofga npubopa u3 CTposi B TeYeHWe rapaHTUMHOrO Cpoka npu cobnogeHun
nonb3oBaTenemM yCroBWin aKcniyaTaunu, TPaHCNOPTUPOBAHUSA, XPaHEHUst U MOHTaxa npeanpusaTne
M3roToBuUTEnNb 0653yeTCst OCYLLECTBUTL €ro 6ecnnaTHbI PEMOHT UMK 3aMeHy.

12.4 Mopagok nepefayun Msnenust B peMOHT codepKaTcs B NacnopTe W B rapaHTUHOM TarnoHe.
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MpunoxeHue A. NaGapuTHbIe YepTeXn KOpnycoB Npudopa

PucyHok A.1 OeMOHCTpupyeT rabapuTHble M YCTaHOBOYHbIE YepTexu npubopa HaCTEHHOro

Kpennexuns H.
Yronok
T 105

KPOHWTEHH

<130

PucyHok A.1 — MNpu6op HacTeHHoro kpennenusa H

MpumeyaHue - BTyJ'lKVI noapesatb B COOTBETCTBUM C AMaMeTpOM BBOOHOIo kabens
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Ha pucyHke A.2 npvBefeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW1.

UKCATODI JMUEB3A NAHENb LUMTA

%

PucyHok A.2 — Mpubop wutoBoro kpenneHus L1

Ha pucyHke A.3 npuvBeneHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LMTOBOro
kpennexus LW2.
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NMUEBAA NaHeNb IWKTa

PucyHok A.3 — Mpu6op wutoBoro kpennewus L2
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Ha pucyHke A.4 npuBeaeHbl rabapuTHbie M yCTAaHOBOYHbIE YepTexu npubopa ¢ KpenneHvem Ha
DIN-peiky.

--.____5§_“_"'.______‘£_2________.-—

PucyHok A.4 — Mpun6op c kpenneHmem Ha DIN-penky
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MpunoxeHne b. CxemMbl NogknoYeHUs npubopa

HasHayeHve KOHTaKTOB KNeMMHbIX KOJI0A0K MpubopoB npueeaeHo B Tabnuuax b.1 n B.2.

Ta6bnuua B.1 - Ha3zHauyeHMe KOHTAKTOB KIIeMMHOW KONoaku npubopa B HacCTeHHOM H n
wutoBoMm L1, L2 ucnonHeHUsix kopnycoB

Homep koHTakTa HasHayeHue Homep koHTakTa HasHauyeHue

1 Cetb 90...245B 9 Bxog 1-1
2 Cetb 90...245 B 10 Bxopg 1-2
3 Bbixoa 1-1 11 Bxop 1-3
4 Bbixog 1-2 12 Bxopg 2-3
5 Bbixoa 1-3 13 Bxopg 2-2
6 Bbixog 2-1 14 Bxog 2-1
7 Bbixog 2-2 15 -24 B

8 Bbixog 2-3 16 +24 B

61




Ta6bnuua B.2 - HasHayeHue KOHTaKTOB KnemMMHou Konoaku npudopa B DIN-peeyHom [
WUcnonHeHnn Kopnyca

Homep HasHaueHue Homep koHTakTa HasHaueHue
KOHTaKTa

1 CeTb 90...245 B 9 +24 B

2 Cetb 90...245 B 10 -24 B

3 Bbixog 1-1 11 Bxopg 2-1
4 Bbixog 1-2 12 Bxop 2-2
5 Bbixog 1-3 13 Bxopg 2-3
6 Bbixoa 2-1 14 Bxon 1-3
7 Bbixog 2-2 15 Bxop 1-2
8 Bbixog 2-3 16 Bxog 1-1

Ha pucyHkax B.1 - B.11 npuBegeHbl cxeMbl NogkMto4eHns npubopa.

| | U
\E Boixopg X-1 —» % Boixop X-1
E::]“- BuxoaX-2 —> B Buixop X-2 P1
: @ Beixop X-3 —[E’—_I—ﬂ +U,

VD1
PucyHok B.1 — CxeMa nopgkntoyeHust Harpy3kun PucyHok B.2 — Cxema noakmno4eHus Harpysku

k BY tTuna P k BY Tuna K

— Beixog X-3 —>
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Buixop X-1

@ BoixoaX-2 f— 47...68 Om
Buixop X-3

0.1x630 B

tasa

PucyHok 5.3 — Cxema noakn4yeHus cunosoro cumuctopa k BY tuna C

—= ta3sa

R2
| 47...68 Om
Boixog X-1
@ Buixop X-2 Vst ¥ Bvs2
| Beixop X-3 —ED—/ T g,‘usana
R Harp

—AA—N

PucyHok B.4 — Cxema nopgknioyeHus k BY tuna C
ABYX TUPUCTOPOB, NOAKINIOYEHHbIX BCTPEYHO-NapannenbHo
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|

.g Buixog X-1
g o +—{ Boixog X-2

— BexopX-3 [——(—F— -U,

. s _ +
Hoa 100 Om Boixoa X-1 |‘
IE <« 1— Bexop X-2 TeeppotensHoe
U Beixog X-3 pene
R, | _
2... 10 kOm
PucyHok B.6 — Cxema nogknioyeHust Harpy3kun PucyHok B.7 — Cxema noakmno4eHus Harpysku
Kk BY Tuna 'y kBYmmna T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

PucyHok B.8 — Cxema nogkntoyeHus
TepMoMeTpa CONpPOTUBIEHUS

Bxopa x-1

Bxopa x-2
Gh

Bxop x-3

PucyHok B.10 — Cxema nogknto4eHus
aKTUBHOrO AaTuyMKa C BbIXOAOM B BUuAe
HanpspkeHmsa -50..50 MBunn 0...1 B

65

Bxopa x-1

™
+ Bxog X-2
C_ onn X-3

PucyHok B.9 — Cxema nopgknto4yeHus
TepMo3neKTpuyeckoro npeobpasoBartens

+

I Bxop x-1

Bxop x-2
Ry

Bxop x-3

R4=50,000 + 0,025 Om

PucyHok B.11 — Cxema noaknto4eHus
aKTUBHOFO AaTuyMKa C TOKOBbIM BbIXOAOM
0...5 MA unu 0(4)...20 MA



MpunoxeHue B. NMporpammupyembie napamMmeTpbl

MpunoxeHue codepxut [NepeyeHb MNporpaMMUpyeMbIX NapameTpoB npubopa B TabnuyHom

Buae.

MporpammupyemMble napameTpbl NpeAcTaBneHsbl B Tabnuue B.1.
Ta6nuua B.1 - NepevyeHb NporpaMMUpyeMbIX NapameTpoB

MapameTp Honyctumble KoMmeHTapum 3aBoAackas 3HavyeHus
0Go3HaueHne | HasBaHue 3HaveHns ycTaHOoBKa | nonb3oBarens
OCHOBHbIe NapameTpbl perynupoBaHus
*Tyer.1 YcTaBka ons | —999...9999 [ea .m3am.] 30.0
perynupyemon
BeJINYMHBI
kaHana 1
*Al 'ncTepesunc 0...9999 [ea .m3am.] 1.0
Komnaparopa 1
nnm nonoca
nponopuuo-
HanbHOCTU
M-perynatopa 1
*Tyer. 2 YcraBeka ona | —999...9999 [eq .m3am.] 30.0

perynupyemon
BESINYMHbI
KaHana 2
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumble KommeHTapun 3aBopackas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus ycTaHoBKa nonk3soearens
*A2 'ctepesunc 0...9999 [ea .m3am.] 1.0
Komnapartopa 2
nnm nornoca
nponopLuo-
HanbHOCTH
M-perynatopa 2
F'pynna A. NMapamMeTpbl, onucbiBaloLimue Noruky paborel npubopa
A0-0 MapameTtp 01 PaspelieHo u3meHsATb 01
CeKpeTHOCTU napameTpbl perynupo-
ans rpynnbsl A Bavma (T wn AT) n
napameTpbl rpynnbi A
02 3anpeLeHo  U3MeHATb
napameTpbl rpynnbl A,
npyv 3TOM  BO3MOXHO
nameHsaTb T n AT
03 3anpeLeHo  U3MeHATb

napameTpbl rpynnbl A,
aTakke T n AT
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MpoaomkeHune Tabnuubl B.1

MapameTp

O6o3Ha4yeHne

HasBaHue

HOonycTumbie
3HavyeHusA

KommeHTapumn

3aBopackas
yCcTaHOBKa

3HauveHus
nonb3oBarens

Al-1

Pexum paboThbl
Nyl

OFF

BbIKINK4YEHO

01

YcTponcTeo
CpaBHEHMSI:
rmcrepeamc
HarpesaTens)

npsiMon
(ans

02

YcTponcteo
CpaBHEHMSI:
rmctepesmc
oxnaguTens)

obpaTHbIN
(ans

03

YcTtponcteo
CpaBHeHWS:
M-o6pasHas
XapakTepucTuka

04

YcTponcTeo
CpaBHEHMS:
U-o6pasHas
XapaKkTepucTmka

05

M-perynatop:  npsamo
nNponopLMoHanbHbI
3aKoH (HarpeBaTenb)

06

M-perynsatop: obpaTHo
nNponopLMOHanbHbIN
3aKoH (oxnaguTens)

07

Peructparop

OFF
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumble 3aBopckas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus KommenTapuu ycTaHoBKa nonk3soearens
Al1-2 Curnan Ha 01 CurHan co Bxoga 1, T1 01
Bxoge Nny1 02 CurHan co Bxoga 2, T2
03 PasHocTb curHana Ha
Bxogax 1u 2,
AT=T1-T2
*Al-3 HwxHui —999...9999 MokasaHne  npubopa, 0.0
npegen cooTBeTcTBYytoLWee 0.0,
pervucTpauum paBHO BEeNMYMHE TOKa
ans JIy1 peructpaummn 4 MA npu
pabote npubopa B
pexvme  U3MepuTenb-
peructpaTtop
*Al-4 BepxHui —999...9999 100.0
npeaen
perucTtpaumm
ona Jyl
Al-5 3agepxka 0...99 [cex] 0
BKINtoYeHus BY1
Al-6 3agepxka 0...99 [cex] 0
BbIKITIOYEHNS
BY1
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumble KommeHTapun 3aBopckas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus ycTaHoBKa nonk3soearens
Al-7 MuHumanbHoe 0...1000 [cek] 0
Bpems
HaxoxaeHust
BY1 BO
BKIMIOYEHHOM
COCTOSIHUM
Al-8 MuHumansHoe 0...1000 [cek] 0
Bpems
HaxoXaeHust
BY1 B
BbIKMIOYEHHOM
COCTOSIHUM
A1-9 CocrosiHne BY oFF BbIKITIOYEH (] % oFF
nepBoro kaHana MOLLHOCTH )
npu on BKITHOYEH (100 %
HeucnpaBHOCTU MOLLIHOCTH )
A2-1 Pexvm paboTbl oFF BbIKIOYEHO oFF
ny2 01 YcTponctso
CpaBHEHMS: npsiMon
rucrepesmc (ans
HarpeBaTens)
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MpopomkeHune Tabnuubl B.1

MapameTp DonycTtumble KommeHTapun 3aBopackas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus ycTaHoBKa nonk3soearens

02 YcTponcteo
CpaBHeHWsi: obpaTHbIN
rmcrepesmc (ansa
oxnaguTens)

03 YcTponcTeo
CpaBHeHMS:
M-o6pasHas
XapakTepucTuka

04 YcTponcTeo
CpaBHEHWS:
U-o6pasHas
XapakTepucTuka

05 M-perynaTtop: npsmMo
NponopLMOHanbHbI
3aKoH (HarpeBaTenb)

06 M-perynsatop: obpaTHo
nNponopLMoHanbHbI
3aKoH (oxnaguTens)

07 Peructparop

A2-2 CurHan Ha 01 CurHan coBxoga 1, T1 02
Bxofe J1Y2 02 CwurHan co Bxogaa 2, T2

03 PasHocTb curHana Ha
Bxogax 1um 2,
AT=T1-T2
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumble 3aBopckas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus KommenTapuu ycTaHoBKa nonk3soearens
*A2-3 HwxHui —999...9999 MokasaHue npuGopa, 0.0
npegen cooTBeTcTBYyOLEe 0.0,
peructpaumm paBHO BENUYMHE TOKa
ans J1y2 peructpaumu 4 MA npu
pabote npubopa B
pexumMe usmepuTenb-
peructpaTtop
*A2-4 BepxHui —999...9999 100.0
npeaen
peructpaumm
ona J1y2
A2-5 3agepxka 0...99 [cex] 0
BKIoYeHus BY?2
A2-6 3agepxka 0...99 [cex] 0
BbIKIMIOYEHUS
BY2
A2-7 MuHumansHoe 0...1000 [cex] 0
Bpemsi
HaxoxaeHns
BY2 BO
BKMIOYEHHOM
COCTOSIHUM
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumble KommeHTapun 3aBopackas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus ycTaHoBKa nonk3soearens
A2-8 MuHumanbHoe 0...1000 cek 0
Bpems
HaxoXaeHust
BY2 B
BbIKMIOYEHHOM
COCTOSIHUM
A2-9 CocrosiHne BY oFF BbIKITIOYEH (] % oFF
BTOPOro KaHana MOLLHOCTH )
npu on BKIHOYEH (100 %
HeucnpaBHOCTH MOLLHOCTH )
pynna b. MapameTpsbl, onucbiBaloWwme U3IMEPEHUS U UHAMKALUIO
b0-0 MNapametp 01 paspeLleHo N3MEHsATb 01
CEeKpeTHOCTU napameTpsbl rpynbi b
Ans rpynnsl B 02 3anpeLLeHo U3MeHATb
napameTpbl rpynnsi b
b0-4 Pexim 00 OOVHOYHBIN PEXUM. 01
MHANKALMAM BbIBOA TOMNBKO NEPBO-
ro kaHana usmMepeHus
01 PyyHon pexwum. BbiBog
nepBOro Wnu BTOPOrO
KaHana u3MepeHust
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MpoaomkeHune Tabnuubl B.1

MapameTp HdonycTumbie KomMMeHTapuu 3aBopckas 3HauyeHus
O603HaueHne | HaumenoBaHue 3HaveHus ycTaHoBKa | monb3oBaTens
02 ABTOMaTUYECKUNI pexum.
BbiBO4 nepBoro unv BToporo
KaHana u3mepeHus
03 PyuHon peXuMm. BbiBog
nepeoro, BTOPOro kaHana
namepenus u AT
04 ABTOMaTUYECKNIA pexum.
BeiBog nepsoro, BTOpOro
kaHana namepenuns n AT
b1-0 Kog tvna 01 Cu 50 (0:=0,00426 °C %) 04
AaTumnka, 09 50M (2=0,00428 °C ™)
paGoratoLiero 07 Pt 50 (0=0,00385 °C )
Ha NepBom -
KaHane 08 50M (¢=0,00391 °C ™)
00 Cu 100 (¢=0,00426 °C ™)
14 100M (0=0,00428 °C %)
02 Pt 100 (2=0,00385 °C ™)
03 1000 (2=0,00391 °C )
29 Ni 100 (¢=0,00617 °C %)
30 Cu 500 (2=0,00426 °C ™)
31 500M (0=0,00428 °C %)
32 Pt 500 (0=0,00385 °C ™)
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumbie KoMMeHTapum 3aBopckas 3HaueHus

0OGo3HaueHue | HaumeHoBaHue 3HaveHun ycTaHoBKa | nonb3oBatens
33 5000 (0=0,00391 °C %)
34 Ni500 (¢:=0,00617 °C %)
35 Cu 1000 (0=0,00426 °C %)
36 1000M (¢:=0,00428 °C ™)
37 Pt 1000 (2=0,00385 °C %)
38 1000M (¢=0,00391 °C ™
39 Ni 1000 (0:=0,00617 °C ™)
15 53M (0=0,00426 °C ™)
04 TXK (L)
20 TXKK (J)
19 THH (N)
05 TXA (K)
17 TN (S)
18 700 (R)
16 TNP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
11 Tok 0...20 mA
10 Tok 4...20 MA
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MpoaomkeHune Tabnuubl B.1

MapameTp DonycTtumble KommeHTapun 3aBopckas 3HaueHus
0O603HauYeHne Ha3sBaHue 3HaueHus ycTaHoBKa nonk3soearens
06 HanpspkeHune
-50...+50 mB
13 Hanpspkenue 0...1 B
oFF BbIKITIOYEH
b1-1 Koppekuusi -50.0...+50.0 CymmupyeTcs ¢ 0.0
«caBur N3MepeHHbIM
xapakrepuc- 3HayeHnem
Tyku» ana T1
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 3HaveHne 1.000
«HaKmMoH YMHOXaeTcsl
Xapakrepuc- Ha 3afaHHbIN
Tukv» ans T1 KoappuumeHT
b1-3 Pexum paboTtbl oFF BbIKMIOYEH oFF
BbIYUCIINTENS on BKITIOYEH
KBaApaTHOro
KOPHS1 no
nepBomy BXxoay
*b1-5 MokasaHne npu- | —999...9999 0.0
6opa Ans Hk-
Hero npegena
YHUPULMPOBaAH-
HOro BXOAHOro
curHana T1
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MpoaomkeHune Tabnuubl B.1

MapameTp

O6o3Ha4yeHne

HasBaHue

HOonycTumbie
3HavyeHusA

KommeHTapumn

3aBopackas
yCcTaHOBKa

3HauveHus
nonb3oBarens

*b1-6

MokasaHne
npubopa ans
BEpXHEro
npegena
YHUDULMPOBAH-
HOro BXOAHOIO
curHana T1

—999...9999

100.0

b1-7

Monoxexue
[ecATUYHON
TOYKM Npun
MHAMKaLMK
napameTpos
nepBoro kaHana

0,1,2n3

Cwm. MNpumeyarmne
Ha cTp. 48

Monoca
Lu1dpoBoro
dunbTpa nepsoro
KaHana

0.0...30.0

[ea. nam.]

30.0

MocTosiHHas
BpeEMEHU
Lumdpposoro
dunbLTpa NepBoro
KaHana

[cek]
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MpoaomkeHune Tabnuubl B.1

MapameTp

O6o3Ha4yeHne

HasBaHue

HOonycTumbie
3HavyeHusA

KommeHTapumn

3aBopckas
yCcTaHOBKa

3HauveHus
nonb3oBarens

b2-0

Koa tuna
natyvka,
paboTatoLlero Ha
BTOPOM KaHane

aHarnornyHbl
napameTpy
b1-0

04

b2-1

Koppekums
«caBur
xapakrepuc-
TUKU» ansa T2

-50.0...+50.0

CymmupyeTcsi ¢
N3MepeHHbIM
3HaYeHnem

0.0

b2-2

Koppekumsi
«HaKMOH
xapakTepuc-
TUKU» ana T2

0.900...1.100

M3mepeHHoe 3HaveHne
YMHOXaeTcst

Ha 3afaHHbIN
KoahpuLmeHT

1.000

b2-3

Pexvm paboTbl
BblUUCIINTENS
KBaApaTHOro
KOPHSI no
BTOPOMY BXOAY

oFF

BbIKNKOYeH

on

BKIHO4eH

OFF

*h2-5

MokasaHwve npu-
60opa A5 HKHEro
npeaena yHudu-
LpoBaHHOrO
BXOJHOr0o
curHana T2

—999...9999

0.0
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MpoaomkeHune Tabnuubl B.1

MapameTp

O6o3Ha4yeHne

HasBaHue

HOonycTumbie
3HavyeHusA

KommeHTapumn

3aBopackas
yCcTaHOBKa

3HauveHus
nonb3oBarens

*bh2-6

MokasaHwve npu-
6opa aons
BEpXHEro
npegena
YHUDULMPOBAH-
HOro BXOAHOIO
curHana T2

—999...9999

100.0

b2-7

Monoxexue
[ecATUYHON
TOYKM Npun
MHAMKaLMK
napameTpos
BTOPOro KaHana

0,1,2u

Cwm. MNpumeyarmne
Ha cTp. 48

Monoca
Lu1dpoBoro
dunbTpa BTOPOro
KaHana

0.0...30.0

[ea. nam.]

30
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MpoaomkeHune Tabnuubl B.1

MapameTp

O6o3Ha4yeHne

HasBaHue

HOonycTumbie
3HavyeHusA

KommeHTapumn

3aBopackas
yCcTaHOBKa

3HauveHus
nonb3oBarens

b2-9

MocTosiHHas
BpeEMeH
uMdpoBoro
unbTpa BTOPOro
KaHana

0...99

[cek]

2

MpumeyvaHue - B 3aBucuMocTu OT Moamdukaumm npubopa M TeKylMX HacTpoeK YacTb MapameTpoB UMM WX
3Ha4YeHWss MOryT ObITb CKpbITbl. YCMOBUSI AOCTYMNHOCTM ANsi peAakTUpOBaHUsi U BO3MOXHbIE 3HAYEHUs! OTAENbHbIX
napameTpoB criegytoLume:
1.  [Onsa napameTpa Al-1 (A2-1) BOCTYMNHbI 3HAYEHUS:
. 01...04 n oFF, ecnu BY guckpeTHoro tuna;
. 05...07 n oFF, ecnn BY aHanorosoro tTuna.
2. MapameTpbl Al1-3 (A2-3) n Al-4 (A2-4) pocTynHbl ANs peaakTupoBaHusi, ecnn JTY paboTtaeT B kayecTse
perucTpaTopa (CooTBETCTBYET 3Ha4eHuto napamerpa Al-1 (A2-1) = 07).
3. MapameTpbl Al-5...A1-8 (A2-5...A2-8) foCTynHbl ANs pegakTupoBaHusi, ecnu J1Y paboTtaeT B kayecTBe

YCTPOWCTBA CpaBHEHMS (COOTBETCTBYET 3HayYeHuo napameTtpa Al-1 (A2-1) = 01...04).

4. MapameTpbl b1-3...b1-6 (b2-3...b2-6) gocTynHbI ANA pefakTUpPOBaHWSA, €Cn Ha BXOAEe WCMomnb3yeTcs
YHUULIMPOBaHHBI AaTuMK (COOTBETCTBYET 3HayeHuto napameTpa b1-0 (b2-0) = 06,10...13).

* - OTMEYEHb! NapaMeTpbl, 3HAYEHWSI KOTOPbIX MEHSIOTCS NPY M3MEHeHWW napameTpos b1-7 u b2-7
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MpunoxeHune I' CoegnHeHne TEPMOMETPOB CONPOTUBIIEHUA C
npmMGopom no ABYyXNpPOBOJHOWN cxeme

MpunoxeHue COOEPXKUT OMUCAHWME U NMPUMEPbLI MOAKIOYEHUS] TEPMOMETPOB COMPOTUBMEHUS MO
[BYXMPOBOJHO cxeme.

CoeguHeHne TepmomeTpa € npubopom MO ABYXNPOBOAHOW CXeMe MPOM3BOAUTCS B Cryyae
HEBO3MOXHOCTU MWCMONb30BaHUS TPEXTNPOBOAHOW CXeMbl, Hanpumep npu ycTaHoBke npubopa Ha
ob6bekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMPOBOAHBIMU MOHTaXHbLIMW Tpaccamu.

CrnepyeT NMOMHWUTB, YTO NokasaHus npubopa GydyT 3aBUCETb OT U3MEHEHWSI COMPOTMBIIEHUS
NPOBOAOB NNHWUN CBA3N «TEPMOMETP — MpMBOP», NPOMUCXOASLLEro NOA BO3AENCTBMEM TeMnepaTypbl
oKpyxarolwlero Bosayxa. [ns KomneHcauuum napasuTHOro COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL creayoLye AeNCTBUS.

1) Mepen HavanoM paboTbl yCTaHOBUTL NEpPeMbIYKM Mexay KoHTakTamu Bxog X-1 n Bxog X-2
KneMMHuka npubopa, a ABYXMPOBOAHYHO NMHUIO MOAKMIOYUTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MogxnoynTb K NPOTUBOMONOXHBLIM OT NPMbopa KOHUAM fIMHWUM CBA3W «TePMOMETP-Npubop»
BMECTO TepMOMeTpa MarasuH COMPOTMBMAEHWA C KaccoM TouyHocTu He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWTbL Ha Maras3vHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTMBMAEHWNIO TepMOMETpa
npu TemnepaTtype 0 °C (B 3aBUCMMOCTU OT TMNa AaTuyuka).

4) MNMogatb Ha npubop nutaHne n 4yepes 15-20 cek No nokasaHWsM LMEPOBOro MHAUKaTOpa
onpeaenuTb BENUYMHY OTKIIOHeHUst TemnepaTtypbl 0T 0 °C no KaXgoMy KaHamny U3MepeHust.
5) BBectn B namsTb npubopa 3HaYEHWE KOPPEKLMU «COBWUI XapaKTEPUCTUKU» AN Kax[oro
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kaHana (b1-1 n b2-1), paBHoe No BenuuMHe MokasaHuAM npubopa n B3ATOE C NPOTUBOMOMOXHbLIM
3HaKOM.

6) MNpoBepuTb NPaBUILHOCTL 3aJaHUS KOPPEKUWUW, ANA Yero He M3MEHSst 3Ha4YeHuss Conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTV NPUGOP B PEXUM M3MepeHns TemnepaTypbl U y6eauTees, 4To npu
3TOM ero nokasaHus paeHbl 0£0,2 °C.

7) OTKMIOYNTL NMUTaHWe ¢ Npmbopa, OTCOEANHNUTL JIMHMIO CBA3W OT Mara3mHa COnpOoTUBIEHWNI U
MOAKIIOYNTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKasaHHbIX AeNCTBUI NpMbOp roToB K AarnbHevien paboTe.
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MpunoxeHune [1. Bo3MOXHble HEMCNPABHOCTU N CNOCOOLI X

yCcTpaHeHusA

B tabnuue [.1 npeactaBneHbl BO3MOXHbIE HEMCNPABHOCTU U CNOCOBbI MX YCTPaHEHMSI.

Ta6nuua 0.1
MNposiBneHue Bo3moxHasi npu4mMHa Cnoco6 ycTpaHeHus
Ha wvHavkaTope B pexume
PABOTA oTobpaxatoTcs:
n0.dt [aHHble elle He roToBblI. Mopoxaatb 2...3 cek.
Mpu uHamkaumm AT Ha ogHom u3 | NpoBeputb  paboTocnocobHOCTb
BXOZOB OOHapyxeHa aBapuiHasi | OaT4YMKOB
cuTyauums
OCL.H Temnepatypa «xonogHoro cnas» | NpoBepuTb Temneparypy
BblllEe AONycTUMON  (MeperpeB | OKpyXalLlero BO3ayxa (He
npubopa) [omkHa npesbiwatk +50 °C)
OCL.L Temnepatypa «xonogHoro cnas» | NpoBepuTb TemnepaTypy
HIDKE OONYyCTUMOIN | OKpyXXatoLero BO3AyXa (He
(nepeoxnaxpeHue npubopa) [OMmKHA 6bITb HWke +1 °C)
HHHH BbluncneHHoe 3HaveHue BxogHon | CBepuTb KOA AaTyvka B MapameTpe

BEJTNYNHbI
npegena

Bbille AOonyctumMmoro

b1-0 (b2-0) c¢ dakTuyeckn
noAcoeANHEHHbIM AAaTYMKOM
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MpopomkeHune Tabnuubl 0.1

MposiBneHune Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

LLLL BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B MapameTpe
BeNMYMHbl Hwxe pgonyctumoro | b1-0 (b2-0) ¢  dakTnyecku
npegena noAcoeAnHEeHHbIM AaT4YMKOM
O6pbIB UnNK KopoTkoe 3amblkaHne | [Nposeputb paboTocnocobHOCTb
yHuBepcanbHoro pgatyvka 4...20 | garyuvka
MA

|- 4| O6pbiB TepmomeTpa | [NpoBepuTb paboTocnocobHoCTb
COMPOTUBIIEHNA UMW  TEPMO3MNeK- | AaTyuka
TpUYEeCKoro NpeobpasoBarersi.
[Ona  yHudmumpoBaHHOro Jatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaer 1,1 B

0.0.0.0. KopoTkoe 3ambikaHue TepmomeTpa | lNMposeputb paboTocnocobHoCTb
COMNpOTUBIIEHNS natyvka

Hi BbluncneHHoe 3HaveHue Bbiwe | 3meHuTb paspsigHOCTbL
[0MyCTUMOro npegena | VHAMLMPYEMbIX 3HAYEHWIA
nHaMKaumm

Lo BbluncneHHoe 3HayeHue Huxe
[0MyCTUMOro npepena
nHaMKaumm
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MpopomkeHune Tabnuubl 0.1

MposiBneHune

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

3HaveHvne TemnepaTypbl Ha
nHgvkaTope B pexvume
PABOTA He cooTBeTCcTBYET
peansHon

HeepHbI Ko TMNa gaTtyunka

B napametpe b1-0 (b2-0) 3agatb

KoA, COOTBETCTBYHLLMIA
MCMOMb3yeMoMy  AaTymky  (CM.
Mpunoxexue B)

BBeaeHbl HEBEPHbIE 3HAYEHNS B napametpe bl-1 (b2-1)

«CABUra XapakTepuUCTUKU» W
«HaKMoHa XapaKTepuCTUKU».

yctaHoButb 0.0, B b1l-2 (b2-2)
yCTaHOBUTb 1.000 (cm.
Mpunoxexue B)

Mcnonbsyetca  aByxnposoaHas | [poussectn coeauHeHne no 3-x
cxema coeauHeHus npubopa ¢ | NPOBOAHOW cxeme mnm
JaTYNKOM BOCMOJ1b30BaTbLCS peko-

MeHgaumaMu (cm. Mpunoxenwe N
[HelictBne ANEKTPOMarHMTHbIX | QKpaHWpoBaTb  fIMHWIO  CBSI3U
rnomMex. patumka ¢ npuGopom, 3KpaH

3a3eMITUTb B OJHOWN TOYKE.

Ha nHavkaTope npwu
HanMumMu TOKOBOrO curHana
oToGpaxatoTcs Hynu

HeBepHoe noaknoyeHne aatunka
K npubopy

MpoBepuTb CXeMy MNOAKMIOYEHUSI
Aatumka (cm. Mpunoxerve b)

lMpu HarpeBe Temnepatypa
yMeHbLUAeTC U npu oxna-
XAEHUW yBennynBaeTcs

HeBepHoe coeauHeHue npubopa
C Tepmonapoi

M3meHnTb
noAKIoYeHns  Tepmonapsl
Mpunoxexne B)

NONAPHOCTb
(cm.

HeT nHaukaumm 2 kaHana

BbiCTaBneH OAMHOYHBLIN  pexum
MHAMKALMN.

B napametpe b0-4 3agatb oguH
n3 pexumos (01...04) (cm.
Mpunoxexue B).
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MpopomkeHune Tabnuubl 0.1

MposiBneHune

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

MokasaHus 1 (2) kaHana
aybnupytoT nokasanus 2 (1)
KaHana

Ha Bxog oboux noruyeckmnx
YCTPOMCTB nogaHa ofHa
perynvpyemMasi BenuimHa

3agatb B napametpe Al-2
3HaveHune 01, B napameTtpe A2-2
3HayeHne 02 (cm. MNpunoxenve
B)

He pabotaer
YCTPOWCTBO

BbIXOAHOE

3apaH HeBepHbIV pexuM paboTbl
NOrMYecKoro ycTponcTaa

3apaTb B napameTpe Al-1 (A2-1)
Tpebyembii pexum paboTbl (CMm.
Mpunoxexue B)

Mpn BrtoveHy npubopa  Temne-
paTypa oKasbIBaeTcsi B 30He TycT+A

M3MeHuTb 3HaveHne A

3ajaHa 3ajepxka BKMIOYEHWS
BbIXOAHOMO YCTPOWMCTBA

3agatb  3HauyeHue
Al-5 (A2-5),
(cm. Mpunoxenwne B)

napametpa
paBHoe 0

BbixogHoe yCTpOWCTBO He
cpabaTtbiBaeT npu  OOCTU-
XEeHUW 3afaHHbIX rpaHnLy

BBegeHo MuHUManbHoe Bpemsi
HaxoXOeHUs  BbIXOAHOTO  yCT-
poKicTBa BO BKIHOYEHHOM M (1)
BbIK/TO4EHHOM COCTOSIHUM

3apgaTb 3HayeHMe napameTpoB
Al1-7 (A2-7) n Al-8 (A2-8),
paBHoe 0 (cm. Mpunoxexne B)

3apaHa 3agepkKa BbIKIMOYEeHNs
BbIXOZHOIO YCTPOWCTBA

3apaTb  3HauveHue
Al-6 (A2-6)
(cm. MpunoxeHnwe B)

napameTpa
paBHoe 0

Ha BXOf, NOrn4ecKoro
ycTpoincTBa nogaHa AT

3apaTb B napameTtpe Al-2 (A2-2)
3HaveHue 01 unm 02
(cm. Mpunoxexue B)
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OkoHu4aHue Tabnuubl 4.1

MposiBneHune Bo3moxHas npuinHa Cnoco6 ycTpaHeHus
HeB03MOXHO M3MeHunTb | BbicTaBneHa 3awuTa oT | Bagatb B napameTtpe AO0-0
3HayeHuss napameTpoB T M | U3MEHeHUs yCTaBOK 3HayeHne 01 wnm 02 (cm.
A Mpunoxexue B)

Henb3as naMeHuUTb | BbicTaBneHa 3awuTa oT | B napametpe A0-0 u b0-0
napameTpbl rpynnbl A N3MEeHeHUA yCTaHOBOK 3agaTb 01
v(unu) b
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MpunoxeHue E. OcTupoBKka npubopos
E.1 O6wwue ykasaHus

FOcTvpoBka  fomkHa  MPOM3BOAMTLCS  TOMBKO  KBanMULMPOBAHHBIMKW  CMeLpanvMcTamm
METPOMOrMYecknx Cryx6 npu yBEnWYEeHUM MOrPeLLHOCTY M3MEpeHUs BXOAHbIX MapaMeTpoB CBepX
YCTaHOBMEHHbIX 3HaYeHW. [POM3BOAWTCS HOCTMPOBKA TOMbKO @HanoroBbIX BbIXOAOB. YHMBEpCasrbHble
BxoAbl Npubopa 06nagatoT BbICOKON TOYHOCTLIO U3MEPEHUS U He TPEDYIOT FOCTUPOBKW.

E.2 KOcTupoBKa BbIXOAHbIX
uncdpoaHanoroBbix NnpeobpasoBaTenen
«napameTp-Tok» 4...20 MA (Bbixopg Tuna W)

2TPM1

Boaxog, X-1
Buixopn X-2 —

Buixop X-3
-24B
+24 B

MogknounTb K OCTUPYEMOMY BbIXOA4Y Harpysky Ru, wu
BOMbTMETp cornacHo pucyHke E.1. B kavectBe Ru MOXHO
Mcnonb3oBaTb MarasuH conpotusneHuii P4831 nnu nogobHein emy
C Knaccom To4YHocTu He 6onee 0,05, a kayecTBe BOfbTMETpa —
npubop ¢ knaccom ToyHocTu He Gonee 0,05, Hanpumep B1-12. )i‘\
YcTaHoBWTb Ha Mara3viHe 3HaveHue conpoTueneHus 500,00 Om.

Mopate nuTaHme Ha npubop. Ha umdpoBom unHAMKaTOpPE B1-12
npubopa oTo6pa3nTCa Tekyllee 3HauYeHWe W3MepsieMOWN BESNTUYUHbI.

Mpn6op HaxoauTcs B pexume PABOTA. PucyHok E.1

FOctupoBka 3aknioyaetcss B nopbopke  KoadpdpuumeHToB  Ans
MWHMMAanbHOIo N MakCMManbHOro 3Ha4eHNs BbIXOAHOIO ToKa.
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OcTUpOBKa MUHUMANbLHOrO 3HaYeHus (4 MA) BbIXOAHOTO TOKa:

. BOWTU B PeXum 3agaHnda Koga nyTemMm HaxXatua u yoepxaHua He meHee 3 ceK. KHOMKn

mn I
. 3apath kHonkamu |28 1 || snauenme kopa ocTUPOBKY:
ons Beixoga 1 — 200, ans Beixoga 2 — 202;

near,|
e  HaXaTb KHOMKY . Ha uudpoBom uHgukaTope npuGopa nosiBUTCA 7
3HayeHne napameTpa noaGopa, COOTBETCTBYHOLIEE MUHUMATbLHO
BO3MOXHOMY 3HAYEHWIO BLIXOAHOTO TOKA;

B

ALY A

. KHOMKamu " Ha nuueBon naHenu npubopa yCTaHOBUTb Takoe
3HayeHVe NnapameTpa noabopa Ha nHamkaTope npubopa, YTobbl NageHve B1-12
HanpshkeHUs Ha MarasvHe CONpOTUBIEHMI Gbino pasHo 2,00+0,02 B
(4TO COOTBETCTBYET MUHMMANbHOMY TOKy 4 MA). JTO 3HayeHuWe KOHTPOnMpyeTcs Mo
nokasaHusim BonbTmMeTpa B1-12;

. HaXkaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

.
KOcTupoBka MakcMmarnbHoOro 3Ha4yeHus (20 MA) BbIXOOHOrO ToKa: 0.008
&
!
T

. BOWTU B PEeXnM 3adaHua Koda nyTemM HaXxatusa 1 yaoepxaHua He MeHee

3 cek. Kronku I72;

N
. 3agaTtb KHonkamm E " [g 3HaYeHWe Koaa CTUPOBKHU: 7
onsa Beixoga 1 — 201, anga Beixoga 2 — 203;

B1-12

near,|
e HaxaTb KHOMKY . Ha undposom uHamkatope npuGopa nosiBuUtcs
3HaueHWe napameTpa noabopa, COOTBETCTBYIOLEE MUHUMANbHO BO3MOXHOMY 3HaYEHMIO
BbIXOAHOTO TOKa;
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A ¥ :

KHOMKamu " Ha nvuesol NaHenu npubopa ycTaHOBWUTL Takoe 3HayYeHue napameTpa
nogbopa Ha uvHAMKaTope npubopa, 4TOObI MageHWe  HanpskKeHUs  Ha MmarasuHe
conpoTueneHuit 6eino pasHo 10,0+0,1 B (4TO COOTBETCTBYET MakCcMmanbHOMY Toky 20
MA). OTO 3HaYeHMe KOHTPONMpPyeTCsl NO NokasaHWsM BonbTMeTpa B1-12.

HaxaTb KHOMKY kel Mpnbop nepenget B pexkum PABOTA.

E.3. OcTnpoBKa BbIxoAHbIX LnudpoaHanoroBbix npeobpasoBatenen
«napameTp-HanpsixeHue» 0...10 B (Bbixog TMnaY)

MoakniounTh K CTUPYEMOMY BbIXOZY Harpy3ky Ru, U BONbTMETp corfiacHo pucyHke E.2. B

KayecTBe Rn MOXHO MCMOMb30oBaTb MarasuH conpotuBneHni P4831 unu nogobHbI eMy € Kraccom

TOYHOCTM He Gonee 0,05, a kayecTBe BonbTMeTpa — npubop c
Knaccom To4HocTu He 6onee 0,05, Hanpumep B1-12. YcTtaHOBUTL Ha
MarasuHe 3HadeHune conpoTmenexmns 2000,00 Om.

Mogatb nuTaHme Ha npubop. Ha umdpoBOM uHAMKATOPE

npubopa oTobpasnTcs Tekyllee 3HaYeHne U3IMEPSEMOW BEMNYMHBI. :
Brixop, X-2
Mpubop Haxoautcs B pexume PABOTA.
FOcTvpoBka 3akmiovaeTcsi B noabopke Koa(pdULMEHTOB Ans Boixon X-3 ]
MWHUMarnbHOro N MakCMManbHOro 3Ha4eHUs BbIXOAHOIO ToKa. -24B
HOcTupoBka MuHumanbHoro 3Hadvenus (0 B) BbixogHoro +24B -

HanpsXeHua:

© 00
000

R=2000,00 Om
%

2TPM1

Brixop X-1

BOWTM B peXuM 3adaHus Koda MNnyTeM Haxatus Wu

yaepxaHua He MeHee 3 cek. KHOMKN ; }i‘\

B1-12

ALY
3agaTb KHOMKamMu n 3Ha4YeHne Koga roCTUPOBKU:

PucyHok E.2
ons Beixoga 1 — 200, ans Beixoga 2 — 202;
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near,

HaXaTb KHOMKY E Ha LlI/Id’)pOBOM nHgukKaTtope an60pa nosABUTCA 3Ha4YeHUe napameTpa
no,u,60pa, cooTBeTCcTByOlLlee MUHUMANbHO BO3MOXHOMY 3Ha4YeHuo
BbIXOAHOIo TOKa;

M v

KHOMKamu " Ha nuuesBol naHenu npubopa yCcTaHOBWUTH Takoe
3HayeHve NnapameTpa noabopa Ha nHamkatope npubopa, YTobbl NageHne
HaMpshkeHWs Ha MarasvHe conpoTuBreHun 6eino pasHo 0,00+0,02 B
(4TO cooTBETCTBYET MUHMMAanNbHOMY HanpsbkeHuto 0 B). OTo 3HaueHue
KOHTPONMpyeTcs No nokasaHusm BonbTMmeTpa B1-12;

B1-12

HaXkaTb KHOMKY eor]. Mpubop nepeniget B pexum PABOTA.

OcTUpoBKa MakcMManbHOro 3HaveHust (10 B) BbIXOAHOTrO HanpsiKeHUs:

BOWTW B PEXUM 3a4aHusA Koga nyTeM HaXatua n yaoepxaHua He meHee 3 cek. KHonkun E;

ALY
3apaTb KHOMKaMm " 3Hay4eHWe Koaa CTUPOBKHU:
onsa Beixoga 1 — 201, ansa Beixoga 2 — 203;
near,|
HaxaTb KHOMKY . Ha umdpoBom uHgukatope npubopa nosiButcs
3HayeHve napameTpa nogbopa, COOTBETCTBYKOLLIEE MUHMMAIbHO B
BO3MOXHOMY 3Ha4YEHWIO BbIXOAHOIO TOKA; f
7

AL A

KHOMKamu n Ha nuueBol naHenun npubopa ycTaHOBUTL Takoe
3HayeHve napameTpa nogbopa Ha wuHAukaTope npubopa, YTOObI
nageHve HanpskeHus Ha marasvHe COMNpPOTUBIIEHWIA ObINO paBHO Bi-12
10,040,1 B (4TO CoOTBETCTBYET MakcMmanbHOMY HanpsbkeHuio 10 B).
OTO0 3Ha4YeHne KOHTPONMpPyeTCs No Noka3aHusM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. Mpubop nepenget B pexum PABOTA.

91



JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.
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HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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