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BBepneHue

HacTtosiee PykoBoacTBO MO aKCmnyaTauuu  npefHasHayeHo  Ans  O3HAKOMIeHWs
obcnyxuBatoLero nepcoHana ¢ yCTpoMCTBOM, MPUHLMMIOM OEUCTBUS, KOHCTPYKUUEN, TEXHUYECKOMN
aKcnnyataumen n obcrnyxmBaHnemM n3MepuTens-perynatopa MUKpONpoLECCOPHOro ABYXKaHanbHOro
2TPM1 c yHuBepcanbHbIMU M3MEpPUTENbHLIMM BXxodamu (B AarnbHeWLeM Mo TEKCTy MMEHYeMOoro
«npuGop»).

MpuGop BbINyckaeTcsi COrMacHO TEXHUYECKMM YCIOBUSIM U UMeeT cepTudpmkat cooteetcTaust FTOCT-P.
Mpvbop 3apervcTprpoBaH B ['0CyAapCTBEHHOM PeecTpe CPeacTB U3MEPEHNIA.

Mpunbop cooteetcTByeT FTOCT P 52931-2008 1 OTHOCMTCS K M3AENWUAM roCcyAapCTBEHHOW CUCTEMbI
NMPOMBbILLMEHHbIX MPUGOPOB 1 CpeacTs aBTomaTusaumn. Mpu 3TOM, MO YCTOMYMBOCTM K SNEKTPOMArHATHbLIM
BO3[ENCTBUAM 1 MO YPOBHIO M3MyYaeMbIX paavornoMex npubop cooTBETCTBYET 060pyaoBaHUMto knacca A no
MOCT 51522—-1999 (M3K 61326-1).

Mpnbop obragaeT yny4lueHHbIMU XapaKTePUCTMKaMK:
e BbICOKas MOMEXOYCTONYMBOCTb K SNIEKTPOMarHUTHbIM BO3AENCTBUSIM;
e YBENMWYEHHbIN CPOK rapaHTUW, FapaHTUIHbLIN CPOK OBCNyXMBaHWUS cocTaBnsieT 5 nerT;
e  [OBbIWEHVE YHMBepCcanbHOCTU npubopa, nosponswwee 0onee rMOKoO wMcnonbL3oBaTb
npnbopbl Y YMEHBLUNTb X HOMEHKINATYPY 3a CYET UCMONb30BaHNS:
"  yHUMBepcarsbHbIX BXOOOB;
. BCTPOEHHOrO WCTOYHMKA HampsbkeHuss 24 B Ans nuTaHusi akTUBHbLIX [AaT4YUKOB,
BbIXOAHBIX aHanorosbIx ycTponcTts (LIAM) unm apyrnx HA3KoBOMbTHbIX Liernen ACY.
Mpubopbl BbiMyckatoTcs AByX krnaccoB ToyHocTu: 0,25 n 0,5. Knacc TovHoCTM 3aBucHT OT Tuna
NOAKII0YAEMOro BHELLHEro gatyuka.



MpuGop wu3roTaBnMMBaeTCs B PasfMuHbIX MoaudMKauusax, OTnMYalowumxcsa Apyr OT Apyra
KOHCTPYKTVMBHBIM WUCMOMHEHWEM W TWUMOM BCTPOEHHbIX BbIXOAHbIX YCTpoWcTB. WHdopmaums o
moamdmkaummn npubopa 3alumdpoBaHa B Kode NOSHOTO YCIIOBHOTO 0603HayYeHus:

2TPM1 - X. V. XX

L

|Tun npubopa

| KoHCTpyKTUBHOE MCNoNHEHKe

| 0603HaueHe nepeuyHbIX npeobpasosatenei

| Tun BCTPOEHHBIX BLIXOAHBIX YCTPOHCTB

KOHCprKTVIBﬂoe UcnoJsiHeHue:

H - KOPMYC HacTeHHOro kpenneHus ¢ paamepamu 130x105x65 MM 1 cTeneHbto 3awuTsl IP44;

L1 - KOPMYC LUMTOBOrO KpenneHus ¢ pasmepammn 96x96x65 MM 1 CTeneHbio 3alnTbl CO CTOPOHbI
nepegHen naHenu IP54;

L2 - KOpMyC LWMWTOBOrO KpenneHns ¢ pasmepamy 96x48x100 MM M cTeneHbio 3awuTbl CO
CTOPOHbI NepeaHen naHenu IP54.

il _ kopnyc ¢ pa3mepamu 90x72x58 mm ansi yctaHoBku Ha DIN-peliky 1 cTeneHbio 3awmTbl CO

CTOPOHbI NepegHew naHenu IP20.

FabapuTHbIe YepTexXM kopnycoB NpubopoB NpuseaeHs! B MpunoxexHun A.



Y- YHUBEpPCanbHble USMEPUTESbHbIE BXOAbl.

Tun BCTPOEHHOro BbixogHoro ycrpoucrsa (BY):

O603Ha4yeHue
Tun BbIXOAHOIO 3J1IeMeHTa TexHu4yeckue napamMeTpbl
BbiXoaa
P KOHTaKTbl 3NEeKTPOMarH1THoOro pene TokHe 6oriee 8 A npu HanpsbkeHm He Gonee 250 B (50 M)
K OnTtonapa TpaH3ucTopHas MocTosIHHBIV TOK He Gonee 400 MA npu HaNPsKeHUU
n-p-n-tuna He Gonee 60 B
T Bbixog onst ynpaBneHuns BHELHUM BbixogHoe HanpsbkeHue 4...6 B, NOCTOAHHBIN TOK He
TBEPAOTENbHBLIM pene 6onee 25 MA
c OnTonapa cuMucTopHast Tok He 6onee 50 MA Npy NepeMEHHOM HanpsPKEHUN
He 6onee 250 B (50 N'u)
" LIAM «napameTp — Tok» MocTosAHHBIV TOK 4...20 MA Ha BHELLUHEW Harpy3ke He
6onee 1 kKOM, HanpskeHve nutanus 12...30 B
MocTosHHoe HanpsbkeHue 0...10 B Ha BHeLuHeV Harpyake He
y LIAT «napameTp — HanpspkeHue» MeHee 2 kKOM, HanpsbkeHre nuTanus 16...30 B

Mpumep 3anucu 0603HaveHVst npubopa B AOKYMEHTaLMK ApYrol NPOAYKUMM, TAe OH MOXET GbiTb

MPVYIMEHEH:

N3meputenb-perynsiTop MMKponpoLecCcopHbii ABYXKaHanbHbin 2TPM1-1L1.Y.PU

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: 2TPM1-LLU1.Y.PU

Mpy 3TOM U3rOTOBMEHMIO M MOCTaBKE MOLOFIEXUT U3MEPUTESTb-PETYNATOP MUKpONpoLieccopHbii 2TPM1 B
Kopryce LUMTOBOMO KperreHus ¢ pasmepamy 96x96x65 MM. Tun BCTPOEHHbIX BbIXOAHBIX YCTPOWCTB — pene
3MEKTPOMArHUTHOE U Lidhpo-aHarioroBbIv NpeotpasoBarenb «napameTp-Tok» 4...20 MA.

Mpu 3aka3e nNpubopa c KoMNNeKTaumen AUCKPETHLIM U aHanorosbiM BY crnefyeT yunteiBath, YTO
nepBbIM MO NOPSAKY [OMKHO ObiTb Tonmbko BY AuckpeTHoro Tuna, a BTOPbIM — aHarnoroBoro

(o6o3HayeHve Bnga 2TPM1-LL1.Y.UP He ponycTumo).
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1 HasaHauveHue npnbopa

Mameputenb-perynstop  MukponpoueccopHbin  2TPM1 COBMECTHO C  MEpPBUYHBbIMU
npeobpasoBatensaMun (gatymkamun) NnpegHasHadyeH Ans U3MepeHus U perynupoBaHust TemnepaTtypbl 1
apyrux  u3nMYeckux MnapameTpoB, 3HAYeHVWEe KOTOPbIX BHELIHWM OaT4MkOM MOXeT  OblTb
npeobpa3oBaHO B CUrHasbl MOCTOSIHHOTO TOKa MW HaNPsHKEHNS.
Mpubop MoxeT ObITb WCNOMb30BaH AN W3MEPEHUs W PerynnpoBaHUsi TEXHOMOrMYeCcKUx
NpOoLECCOB B Pa3fiMyHbIX OTPACNsAX MPOMbILLIEHHOCTM, KOMMYHArNbHOMO N CEeNbCKOro X03sicTBa.
Mpubop MoxeT ObiTb NPUMEHEH Ha MNPOMbIWMEHHbIX O0ObEeKTax, MOAKOHTPOMbHbIX
PocTexHansopy.
Mpubop no3sonseT ocyLecTBNATL cneaytoLme dyHKLUN:
®  u3MepeHvie TemnepaTypbl /UMM ApYrmx OU3NYECKNX BEMUYMNH (AaBNeHNs, BNaXKHOCTW, pacxoaa,
YPOBHS U1 T.M.) B ABYX Pa3MMYHbIX TOYKAX C MOMOLLbIO CTaHAAPTHBIX AaTYMKOB, NOAKMIO4AEMbIX
K yHMBepcasbHbIM BXodam npmbopa;

®  HesaBUCMMOE perynupoBaHvWe [ABYX W3MepsieMblX BeNWYMH MO  ABYXMO3ULMOHHOMY
(penenHoMmy) 3aKoHy;

®  perynupoBaHue OJHON WM3MEpSEeMON BenUYMHbI MO TPEXMO3ULIMOHHOMY 3aKOHY (C ABYyMS
«ycTaBKaMmn» U ABYMSs YCTPOWCTBaMM yNpaBrieHVst Ha OaMH KaHar KOHTPons);
®  BLIYMCIEHWNE U PETYNNPOBAHNE Pa3HOCTM ABYX M3MepPSeMbIX BeNuuuH (AT=T1-T2);
®  BblYMCIIEHNE KBAAPATHOrO KOPHS 13 3HaYEHWI YHUPULMPOBAHHBLIX BXOAHbLIX CUTHANO0B;
® oTobpaxeHne BbIOPAHHOrO TeKyLIero MW3MEepeHWs Ha BCTPOEHHOM CBETOAMOOHOM
LM pOBOM MHAWKATOPE;

®  (hopMuMpoBaHME BbIXOQHOro Toka 4...20 MA unu Hanpsbxenns 0...10 B gnsa pervctpaumm nnm
ynpaBneHus WCMOMHUTENbHBIMM MeXaHn3amamu no [1-3akoHy (MpW  MCNonb3oBaHUM B
Ka4ecTBe BbIXOAQHOroO yCTponcTBa umdpo-aHanorosoro npeobpasosatens (LIAM)).
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2 TexHU4YeCKMe XapaKTePUCTUKM U YCIIOBUA IKCNNyaTauum

2.1 TexHU4YecKue xapakTepucTuKu npmbopa

OCHOBHbIE TEXHUYECKWE XapaKTepuUcTuku npubopa npueeaeHsl B Tabnuuax 2.1+2.3.

Tabnuua 2.1 - XapaktepucTuku npuéopa

HanmeHoBaHue 3Ha4yeHue

[nanasoH nepeMeHHOro HanpsHKeHUs MMTaHUS:

HanpsbxkeHue, B 90...245

yactoTa, 'y 47...63
MoTpebnsiemas molHocTb, BA, He 6onee 7
HanpsikeHne BCTPOEHHOrO MCTOYHMKA NUTaHMS MOCTOSIHHOIO Toka, B 24 +2 4
MakcumanbHO 4OoNYCTUMbIV TOK BCTPOEHHOIO MCTOYHMKA MUTaHUsi, MA 80
KonnyectBo kaHanos 2
Bpewmsi onpoca Bxoga:

TEpPMOMETPbI COMPOTUBIEHUS, CeK, He Bonee 0,8

TepMOo3neKkTpuyeckme npeobpasoBaTeny n yHUUUMpOBaHHbIE

CcUrHarnbl NOCTOSTHHOIO HanpsXKeHUst U ToKa, cek, He Bonee 0,4
lMpenen oCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU U3MEPEHUM:

TEpMO3neKTpuyieckumun npeobpasosatenamu, % +0,5

TepMOMeTpamu COMPOTUBIEHNS N YHUPULIMPOBAHHBIMW CUrHanamm

MOCTOSIHHOTO HAaNPSHKEHWS U ToKa, % 40,25




OKoHYaHue Tabnuubl 2.1

HaumeHoBaHue 3HayeHue
CTeneHb 3aluThbl kopryca
HaCTeHHbIN H P44
wmToBble L1 u L2 (co cTopoHbl NULEeBoi NaHenn) IP54
DIN-peeyHbIn [] (CO CTOPOHbI NMLEBOIN NaHenm) 1P20
abapuTHble pa3mepbl Npubopa:
HaCTEHHbIN H, MM (130x105x65) +1
wurosow W1, Mm (96x96x65) +1
wwutoson L2, mm (96x48x100) +1
DIN-peeyHbIi [, Mm (90x72x58) +1
Macca npubopa, kr, He 6onee 0,5
CpefHuii cpok cnyx6bl, net 8
Tabnuua 2.2 - Ucnonb3yembie Ha BXoAe CUrHanbl MOCTOSIHHOTO TOKa U HanpsXeHUst
3HauyeHue eanHULbI I'Ipep.env
HaumeHoBaHue ﬂuanasoﬂﬂ o MnagLuero OCHOBHOM
n3mepeHun, % pa3psna, en. uam. npuBeaeHHOWN
’ norpelwHocTtu, %
CurHan nocTosiHHOro HanpsiXXeHus
—50...+50 MB | 0..100 | 0,1;1,0 | 40,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80
0..1B 0...100 0,1;1,0
0.5 MA 0..100 0.1, 1,0 10,25




OKOHYaHue Tabnuubl 2.2

3 Mpepen
HayeHue egUHULbI .
HaumeHoBaHue .El.uanasovn MnagLero OCHOBHOM
0,
n3mepeHun, % a3psaa, en. nam npuBeaeHHOWN
paspsna, en. i norpewHocTn, %

0...20 mA 0...100 0,1; 1,0
4..20 WA 0..100 0.1, 1.0 0,25

MpumeyvaHme MakcumanbHO BO3MOXHbIN AvanasoH uHankauum ot -999 go 9999. Mpu nHaMumMpyeMbIx
3HaYyeHusx Bbiwe 999,9 n Huxe MuHyc 199,9 LeHa eguMHMLBI MNaALWero pas3psaa pasHa 1.

Ta6bnuua 2.3 - Ucnonb3yembie Ha BxoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4nkm)

3HauyeHune Mpepen
Owuana3oH eaAuHULbI OCHOBHOW
HanmeHoBaHue — °c Mnagwero NpMBESHHO
pas3psaa, cc 2) norpewHocCTH, %
TepmomeTpbl conpoTtuBnenus no NOCT P 8.625-2006 unu Tepmonpeo6pasoBaTtenu
conpotusnenus no FOCT 6651-94 3%
Cu 50 (0:"’=0,00426 °C " —50...+200 0,1
50M (0:=0,00428 °C " —200...+200 0,1; 1,0
Pt 50 (0:=0,00385 °C ™) —200...+850 0,1; 1,0 +0,25
50 (0:=0,00391 °C ") —240...+1100 0,1; 1,0
Cu 100 (0=0,00426 °C ") —50...+200 0,1




MpoaomxeHune Tabnuubi 2.3

3HauyeHue Mpepen
Ownana3soH eAVHULbI OCHOBHOW
HanmeHoBaHue —— °c Mnagwero NpUBeACHHOM
paspsiga, C? norpewHocTy, %
100M (0:=0,00428 °C™") —200...+200 0,1;1,0
Pt 100 (¢=0,00385 °C ™) —200...+850 0,1;1,0
1000 (0:=0,00391 °C ™) —240...+1100 0,1;1,0
Ni 100 (¢=0,00617 °C™) —60...+180 0,1
Pt 500 (0:=0,00385 °C ™" —200...+850 0,1;1,0
5000 (0=0,00391 °C ") —250...+1100 0,1; 1,0
Cu 500 (0=0,00426 °C ") —50...+200 0,1 1025
500M (0=0,00428 °C ") —200...+200 0,1; 1,0 -
Ni500 (0=0,00617 °C™") —60...+180 0,1
Cu 1000 (0:=0,00426 °C ") —-50...+200 0,1
1000M (0=0,00428 °C ™) —200...+200 0,1; 1,0
Pt 1000 (0:=0,00385 °C ™) —200...+850 0,1; 1,0
10000 (¢=0,00391 °C™" —250...+1100 0,1;1,0
Ni 1000 (0=0,00617 °C™") —60...+180 0,1
TepmoanekTpu4yeckue npeodpaszosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1; 1,0 +05
TXKK (J) —200...+1200 0,1;1,0 (+62’5)4)
THH (N) —200...+1300 0,1; 1,0 -
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OKOHYaHue Tabnuubl 2.3

3HauyeHue Mpepen
Ounana3oH eAVHULbI OCHOBHOW
HanmeHoBaHue — °c Mnagwero NpUBeACHHOM
paspsiga, C? norpewHocTy, %
TXA (K) —200...+1360 0,1; 1,0
TOO (S) -50...+1750 0,1; 1,0
TN (R) —50...+1750 0,1;1,0
TMP (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 0,1; 1,0
TMK (T) —250...+400 0,1; 1,0
MpumeyaHus
" TemnepaTypHblii KOI(MULMEHT TEpPMOMETPa COMPOTUBIIEHUS — OTHOLUEHWE pPasHuLibl

2)

3)

4)
5)

COMPOTMBIEHUIA AaTyuka, n3MmepeHHbix npy Temnepatype 100 n 0 °C, K ero conpoTuBMEHMIO,
namepenHomy npm 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrneHHoe A0 NATOro 3Haka nocrie 3ansiTon.

npu Temnepatype Bbiwe 999,9 n Hwke MuHyc 199,9 °C ueHa eavHVUbl Mnaflwero paspsaa
paBHa 1 °C.

JonyckaeTcsi NPUMEHEHNEe HeCTaH4apPTU30BaAHHOIO MeAHOro TEPMOMETPa COMNPOTUBIEHUS C
Ro =53 Om o =0,00426°C n AunanasoHom namepeHun ot — 50 go +180 °C.

OCHOBHasi NpuBefeHHas norpeLlHocTb 6e3 KXC.

npubopskl, paboTawmne ¢ Tepmonpeobpasosatensmu conpoTtmeneHns ¢ HCX no MOCT 6651,
npegHasHayeHbl Ansi UCNonb3oBaHusa B cTpaHax CHI
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2.2 YcnoBusA akcnnyaTauum npubopa

Mo ycTOMYMBOCTM K MexaHM4YeckuM BO3AEWCTBMSIM MPUW 3KCMnyaTaumm npubop cooTBeTCTByeT
rpynne ucnonHeHus N2 no FOCT P 52931-2008.

Mo ycToMYMBOCTM K KNUMATUYECKUM BO3AEWCTBMSAIM NPWU SKCMnyaTaumn npmbop cooTBeTCTBYeT
rpynne ucnonHeHus B4 no FOCT P 52931-2008.

Mpun aTom NpuBop aKcnyaTMpyeTcsi Npu CneayoLmx YCrnoBusiX:

3aKpbITble B3pbiBOOE30NacHbIe NomelLeHnst 6e3 arpecCcuBHbIX MApPoOB U ra3os;

Temnepartypa oKpyxatoLiero Bosgyxa ot muHyc 20 go +50 °C;

BEPXHUIA Npegen OTHOCMTENbHON BNaXHOCTH Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee
HU3KVX TemnepaTypax 6e3 koHaeHcaumn Bnary;

aTmocdepHoe aasnexue ot 84 go 106,7 kla.

MpumeyaHus

1 TpeboBaHUsi B 4acTU BHELUHUX BO3AENCTBYIOLUMX (DAKTOPOB SIBMSIOTCH 0bsi3aTernbHbIMU, Kak
oTHocsLWwmecs K TpeboBaHusmM BesonacHocTU.

2 ins mogmdukauuii npubopa 2TPM1-X.Y. XX, BbINyLLEHHBIX MO CneuuansHoOMY 3akady, JonycKaeTcst
3KCMnyaTauusi Npy TeMnepaTtype okpyxatoLiero Bozayxa ot MuHyc 40 go +50 °C.
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3 YcTpouncTBo n pabota npubopa

3.1 MNpuHUuN gencrTeunA

CTpykTypHasi cxema npubopa npusefeHa Ha pucyHke 3.1.

2TPM1
Gnok 0BpaboTkM AaHHED
l— e—
m{‘] yHUBEpCANbHE | | WHpoBoii| REEMOMIED . I Bbixop, 1
7 80/ 1 | Gwwrp | xopes 1 S—{ JI¥1 BY1
farinx 1 : i X 1
|
| o :
X002 | [\ eeocanbHeit _L_ wibposoit| | PerHCIeR I > JI¥2 f BY2 gans
7 BxOA 2 : PUmLTp mnﬁgm i K Harpyaxe 2
pammk2 | memmmee e T e N
aaoo

PucyHok 3.1 — CTpyKTypHas cxema npubopa
Mpubop copepXuT [OBa KaHana YyHMBepcarnbHbIX BXOAOB [ANS MNOAKMIOYEHUS MEPBUYHbBIX
npeobpasoBaTenei (gatyvkoB), BMok 06pabOTKM [aHHbIX, YeTblpexpas3psaHbli  CBETOAMOAHbIN
uncppoBon MHAMKATOP U BbiXodHble ycTpowncTBa (BY), npegHasHayeHHble Ans ynpaBneHns BHELUHUM
obopynoBaHuem. bnok o6paboTku AOaHHbIX BkMo4aeT B cebsa ABa uudpoBbix dunbTpa, ABa
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BbIYUCNIUTENS KBAAPATHOTO KOPHS, BbIYUCIIUTENb Pa3HOCTU U3MEPEHHLIX B ABYX KaHanax BenuyuH u
ABa normdeckux yctpounctea (J1Y1, 1Y2).

Jlornyeckme ycTpoWcTBa B COOTBETCTBMM C  3anpoOrpaMMMpOBAHHLIMU  MOMb3oBaTeNem
(PYHKUMOHAMNbHLIMK NapaMeTpamv OPMUPYIOT CUTHarmbl YNPaBNeHUs BbIXOAHbIMU YyCTporUcTBaMu. 3a
KaxabiM 13 J1Y 3akpenneHo coGCTBEHHOE BbIXOAHOE YCTPOWCTBO, KOTOpOE, B 3aBUCUMOCTU OT
Moamdukaumn npubopa, MoXeT ObiTb AMCKPETHOro Wnu aHamnorosoro tuna (cm. n. 3.2.5). JIY
paboTaloT He3aBMCUMO ApYr OT Apyra.

3.1.1 LudpoBas punbTpaumusa n Koppekumsi U3amepeHumn

3.1.1.1 UncbpoBas dunbTpaumsa nuamepeHun

[na ocnabneHnsa BMUAHUS BHELUHUX UMMYNbCHBIX MOMEX Ha SKCMnyaTaunoHHbIE XapaKTepucTUKn
npubopa B nporpammy ero paboTbl BBeAeHa UndpoBasi hunbTpauus pe3ynbTaToB U3MEPEHUN.
PunbTpaumus ocyLecTBNsSeTCs He3aBUCKHMO AM1S KaXA0ro BXxo4a v NpoBOAMTCA B ABa 3Tana.

Ha nepBoM 3Tane dunbTpauumM 13 TeKylUX W3MEPEHWI BXOAHbIX NapamMeTpoB
OT(UNLTPOBLIBAIOTCS 3HAYEHUS!, UMElOLLME SIBHO BbIPaXXEHHbIe «MPOBasibl» UM «BbIGPOCHI».

[nsa aToro npuGop BbIYMCISET Pa3HOCTb MEXAY pe3ynbTataMii USMEPEHWIA BXOOHOW BEMUYUHDI,
BbIMOSHEHHbIX B [ABYX MOCMEAHWX UMKMax onpoca, W CPaBHMBAET ee C 3afaHHbIM 3HayeHueM,
HasblBaeMbiM «nofiocon unbTpar. ECnu BbluMCNeHHas pasHOCTb MPEBbILAET 3afaHHbIN npeaer,
TO MPOM3BOAMTCA MOBTOPHOE WM3MEPEHWEe, MOJTyYeHHbI pesynbTaT oTOpacbiBaeTcs, a 3HaveHue
nonocbl unbTpa yaBauMBaeTcs. B criyyae NoATBEepKOEHWS HOBOMO  3HauyeHus UnbTP
nepectpauBaeTca (T.e. monoca unbTpa yMeHbLIaeTcs A0 WCXOAHOM) Ha HoBoe CcTaburbHoe
COCTOSIHME M3MEPSIEMON BESIMYMHBI. TaKoW anropuTM MO3BOSIAET 3alMTUTL NPMBOop OT BO3LENCTBUA
€[MHUYHBIX UMMYMbCHBIX U KOMMYTALMOHHBIX MOMEeX, BO3HUKAIOLMX Ha NpoW3BOACTBe Npu pabote
CUnoBoro 0GopyaoBaHMsL.
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lMonoca wunbTpa 3agaeTca B eAuMHWUAX WU3MepsieMow
BenuuuHbl napametpamu b1-8 n b2-8 (cm. lNpunoxeHne B) ans
NepBOro 1 BTOPOro KaHasnoB, COOTBETCTBEHHO.

CnepyeT umeTb B BMAY, YTO YeM MeHbLUe 3HayeHue Mornochl
dunbTpa, TeM ny4yle MNoMexXo3alMEHHOCTb W3MepUTENbHOro
KaHana, HO npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHLIX W3MEPEHUIA)
XyXKe peakuusi npubopa Ha ObiCTpoe (aKTU4eckoe MU3MeHeHue
BXOAHOro napameTtpa. [1oaToMy npu 3agaHuu nonocbl unbTpa
cregyeT  yyYdTbiBaTb  MakCUMalnbHYl  CKOPOCTb  U3MEHEHUsI
KOHTPONMMPYEMOW BENWYMHBI, @ Takke YCTaHOBMEHHYyI Ans
MCMob3yemMoro Aatyvka NepuoanMYHOCTb onpoca.

Mpn HeobxogumocTn UILTP MOXeT ObiTb  OTKIIOYEH
yCTaHOBKOW HyNneBoro 3HavyeHust napameTpos b1-8 (b2-8).

Ha BTopom 3Tane cunbTpauum  OCyLLECTBNSIETCA
crnaxuBaHue (geMndupoBaHUe) curHana C Uenbl ycTpaHeHust
LLYMOBbIX COCTaBIISOLLMX.

OCHOBHOW  XapaKTepUCTMKOM  CrnaxuBarwwero  GunbTpa
SIBMNSIETCS «MNOCTOsIHHasi BpeMeHu dunbTpa» — WHTepBan, B
TeYeHMe KOTOPOro W3MEHEHME BbIXOOHOrO curHana dunbTpa
pocturaet 0,63 OT U3BMeHeHMs1 BXOAHOTO curHana.

MocTosiHHas BpeMeHu unbTpa 3adaeTcss B cekyHaax
napameTpoM b1-9 n b2-9 ans kaxgoro Bxoaa.

Cnenyet NOMHUTb, YTO YBENMYEHWE 3HAYEHUs! MOCTOSIHHOM
BpEMeHN punbTpa yry4yllaeT MoOMeXo3alWLeHHOCTb KaHana
N3MEepeHusi, HO OAHOBPEMEHHO YBENMYMBAET Ero MHEPLMOHHOCT, T.
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a) koHTponupyeman Temneparypa 1

) PUNLTPE OTEAKHEHE 1

3afaHn0a Fal
anavenme b1-8 /

8) srnwyed gunetp b1-8 1

T

r) aknsoueHs gunsTps b1-8 1 b1-9

PucyHok 3.2 — BpemeHHble
Anarpammbl paboThbl
undpoBbIX PUNLTPOB



e. peakuysi npubopa Ha GbiCTpble N3MEHEHUs1 BXOAHOW BENMUYMHBLI 3ameanseTcs.
Mpyn HeobxogumocT UMLTP MOXET OblTb OTKMIOYEH YCTaHOBKOW HYNeBOro 3HayeHusi

napametpa b1-9 (b2-9).

BpeMeHHble auarpamMmbl paboTbl LMGPOBLIX (PUNLTPOB MEPBOrO KaHana NpeacTaBneHbl Ha

pucyHke 3.2.

3.1.1.2 Koppekuusi 1amepuTenbHOW XapakTepUCTUKA AaTYMKOB

Onsa yCTpaHeHus HavanbHon NorpeLuHoOCcTU
npeobpa3oBaHUsi BXOAHbIX CWUrHaNoOB W MOrPeLUHOCTEN,
BHOCWMbIX COEAMHUTENbHLIMW NPOBOAAMU, U3MEPEHHbIE U
OoTMNbTPOBaHHbIE  NPUOOPOM  3Ha4yeHuss MoryT  ObITb
OTKOPPEKTUPOBaHbI.  [MorpelHocT  BbISBASIOTCH  Npu
NpoBeAeHNN METPOJIOrMYECKUX UCTIbITAHUIA U YCTPaHSIOTCA
nyTem BBOAA KOPPEKTUPYOLWMX 3HaveHui. B npubope ans
KaXgoro Bxofa €eCTb [ABa TuMa KOPPeKuWW, C MOMOLLbIO
KOTOPbIX MOXHO OCYLLECTBNATb CABUM U UBMEHEHWE HAaKIMOoHa
N3MepUTENbHOW XapaKTePUCTUKU.

CABUr XapakTePUCTUKM OCYLLECTBISIETCS NyTeM
npubaBneHMss K  U3MEpPEHHOW  BENWYMHE  3HaYeHus,
3agaHHoro napametpamu b1l-1 u b2-1 (cm. MpunoxeHune B)
Onst MepBoro M BTOPOrO  KaHanoB  U3MEpeHUs,
COOTBETCTBEHHO.  3HauyeHMsi cOBUra  XapakTepuCTUKU
JatyMka 3agalTcs B eauHuuax M3mepeHuns uanyeckon

T,°C
100 7,
| fea koppesym /
ot 7
8 | 7,
2 m : // € ROpPEKIMER
T L T=Tu+5
w ANy
10 20 40 80 80 100 Tew®C
AR, |(50) (71.3)  (Rycm, OM]
Rorew  Ro

PucyHok 3.3 — Koppekuusa «Casur

XapaKTepUCTUKU»

BeNMYMHbI N CnyXaT OnA KoMneHcauun I'IOFpeLUHOCTeVI, BHOCUMBbIX COMNPOTUBNEHNAMN NoaBOAALLUNX
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npoBoAoB (NpU NOAJKIIOYEHNN TepMOMeTpa COMpOTUBMEHUS T,°C
no [ABYXNPOBOAHOM CXeMe), a TaKkke MNpu OTKMOHEHUN Yy - /
TepMomeTpa ConpoTUBIIEHUs 3Ha4eHns Ro. 6e3 roppesuym /
8 |/
Mpumep casura namepuTenbHON XapakTepuUcTUKn
rpaduyeckv NnpeacTaBrieH Ha pucyHke 3.3. b //
0 © KDppeKLpeh
WU3meHeHue HakmnoHa XapaKTepUCTUKM // T=Tiu B
OCyLLeCTBNAETCA NyTeM YMHOXEHWS MW3MEepeHHoW (U 2
CKOPPEKTUPOBAHHON  «CABUIOM», €Cnv  3Ta  KoppeKuus e N gy G g g
HeobXxoAMMa) BEMUUMHBI Ha MOMNPaBOYHbIA KoahduumeHT B, 0 2 4 60 80 10 T,°C
3Ha4yeHue KoToporo 3agaetcs napameTrpamu b1-2 n b2-2 gna (50) (113)  (Rycw, Om]
NepBOro 1 BTOPOro KaHanoB M3MepPeHUsi, COOTBETCTBEHHO.
[aHHbIN BUA, KOPPEKLMM NCNonb3yeTcs, Kak NpaBumno, Ans PucyHok 3.4 — Koppekuus
KOMMeHcaLumm NnorpeLLHocTen cammx A4aTinKkoB (Hanpumep, npu «HaknoH xapakTepucTUKm»

OTKIOHEHUN Y TEPMOMETPOB COMPOTMBIIEHUS NapameTpa o oT
CTaHOapPTHOrO  3HaYeHWsl) WM MOrPELlHOCTEN, CBSA3AHHbIX C  pasbpocom  COnpoTUBIEHWUI
LUYHTUPYIOWMX pe3ncTopoB (npu pabote c npeobpasoBaTensMu, BbIXOAHLIM CUrHANoOM KOTOPbIX
ABMSETCS TOK).

3HayeHve nonpaBoYHOro KoadduumneHTa B 3agaeTca B 6e3pa3mepHbIX eArHMLax B ananasoHe
o1 0,900 #o 1,100 1 nepen ycTaHOBKOW MOXET ObITb onpeaerneHo no gopmyrne:

B = NdbakT / Mnzm, (3.1)
roe
B — 3Ha4yeHVe nonpaBOYHOrO KO3PMLMEHTA, YCTaHABNMBAEMOrO napameTpom;
MNdpakT — hakTMyeckoe 3HaYeHNe KOHTPONMPYEMOW BXOOHOW BENUYMHBI;
Mun3m — namepeHHoe NpUBGOPOM 3HaYEHVE TON KE BEMUUUHBI.
17



MpUMep M3MEHEHUSI HaKMoOHa W3MEPUTENbHOW XapaKTEPUCTUKW rpaduyeckm npefcTaBrieH Ha
pucyHke 3.4.

OnpepennTb HeobXxoAMMOCTb BBEAEHWUS MOMPaBOYHOTO KOAULMEHTA MOXHO, W3MEpPUB
MakcuMarnbHoe Unm 65M3koe K HeMy 3Ha4YeHWe napameTpa, rae OTKIIOHEHWE HaKIMOHa U3MEPUTENbHOM
XapaKTepucTukn Havbonee 3ameTHO.

BHumaHue! 3agaHune KoppeKkTUpYIOLLMX 3HAYEHUI, OTNINYAIOLLMXCS OT 3aBOACKMX ycTaHoBOK (b1-1
= b2-1 = 0.0 n b1-2 = b2-2 = 1.000), usmeHseT cTaHAAPTHbIE METPOSIOTNYECKNE XapaKTEPUCTUKU
npubopa W  OOMKHO  MNPOM3BOAUTBLCS  TOMbKO B TEXHUMYECKM OBOCHOBaHHBLIX — Cryyasx
KBanMuUMpoBaHHbIMU creLnanucTamu.

3.1.2 BbluucneHne KBagpaTHOro KOPHS C y4eTOM HacTpoeK MaclTabupoBaHus

Ana paboTbl € YHAPULMPOBAHHLIMM JaTyMKaMK, CUTHaM KOTOPbIX MPOMOPLMOHAneH KsaapaTty
M3MepsIEMON BEMUYMHBI (OaT4MKM pacxoda XUAKOCTU UK rasa), B npubopax Ucrnonb3yeTcsi NporpamMMHbIi
MOZyIMb BbIMUCIIUTENS KBaAPaTHOTO KOPHS. [ns BKMOYEHWS/BLIKMIOYEHNS BbIYUCIIMTENS HeobXxoanmo
yCTaHOBUTb COOTBETCTBYHOLLME 3HaYeHNe napameTpos b1-3 n b2-3 (cm. MNMpunoxexuve B).

BbluncneHne KBagpaTHOTO KOPHSl, C YY4eTOM HacTpoeK MaclTabupoBaHusi, nocrneaytoLlas
Bblgaya curHana Ha uHaukaumio n cooTeeTcTBytoLee JTY npomMcxoguTt no cneaytowen popmyne:

T=N,+/5(Nn,- n,), (3.2)

raoe n — 3ajaHHOe nonb3oBaTenemM HWXHee 3HaYeHue rpaHuubl ananasoHa UaMepeHusa
H (b1-5, b2-5);

n — 3ajaHHOe nonb3oBaTesieM BepxHee 3Ha4YeHue rpaHulbl uana3oHa naMepeHus
B (b1-6, b2-6);

— 3Ha4YeHune curHana ¢ aartymka B oTHocuTenbHbIX eauHuiax ot 0,000 ao 1,000.
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3.1.3 BbluucneHue pa3sHOCTU BXOAHbIX CUTHaNoB

Mpnbop no3sonseT BbINOMHATL BbIYWUCIIEHNME PA3HOCTU ABYX U3MEPSEMbIX BEMUYMH BXOAHbLIX
curHanoB AT=T1-T2. NMony4eHHas pa3HOCTb MOXET KaK BbIBOOUTLCH Ha MHAMKaUMO (CM. napameTp
b0-4), Tak 1 ncnonb3oBaTbCsa Npy perynupoBaHuu (cm. napameTpbl A1-2 n A2-2). B Tom cnyyae, ecnu
BbIYMCIIEHHAA pasHOCTb BbLIXOAWT 3a Mpedenbl WHAMKaUMW, Ha uHAuKaTop OyAeT BbiBEAEHO
COOTBETCTBYlOLLee coobLueHne 06 owmnbke (cm. Mpunoxerve ).

BHumanme! [Ins KOPpPeKTHOrO OTOBpaXeHWs BbIMMCIEHHON PasHOCTM Heobxoaumo, 4Tobbl Nopsakv
nsmepsieMbix BennynH cosnaganu (b1-7 = b2-7).

3.2 YcTpomncTBo npubopa
3.2.1 KoHcTpyKuma npubopa

Mpubop KOHCTPYKTMBHO BbIMOMHEH B MIacTMaccoBOM Kopryce, MpeAHa3Ha4YeHHOM Ans
LMTOBOTO WM HACTEHHOrO KpernneHusi. OCku3bl KOPMycoB C rabapuTHbIMW W YCTAHOBOYHBLIMU
pa3mepamu npuBeaeHbl B [NpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha OBYX MevyaTHblx nnatax. Ha nvueBon naHenu
pacnonoxeHbl KnaBmaTypa ynpasneHus npuéopom, U poBoi MHAMKATOP 1 CBETOANOAbI.

B npubopax HaCTEHHOro W LUMTOBOTO KOHCTPYKTUBHBIX WCMOSIHEHWUIA CMIOBAs U U3MepuTenbHas
4acTW, a TaKkke MPUCOEANHUTENbHBIA KNEMMHUWK. PacrnofioXeHbl Ha 3aaHew naHenu. KnemMMHuk ans
NoACOEANHEHNSA BHELLHMX CBA3eW (4aTyYMKOB M Lenen nuTaHusl) y NpubopoB LUMTOBOrO KpenneHus
HaxoguTCcs Ha 3agHen cTeHke. B npubopax HacTEHHOro KpernneHuWs KNeMMHUK pacnonoXxeH nop
BepXHel KpblLWKOW. B oTBepcTUsix nogBoga BHELLHUX CBA3EN YCTaHOBIEHbI PE3MHOBbLIE YNNOTHUTENN.
B npubopax kpenneHus kopnyca Ha DIN-pefiky cunoBas v u3MepuTenbHasi 4acTu, a TaKke
NpucoeanHUTENbHbIE KIEMMHUKM PacnonoXeHbl Ha 6OKOBbIX CTOpPOHax npubopa.
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Onsa YCTaHOBKU anGOpa B LWNT B KOMMNJIEKTE NOCTAaBKMN NpUnararnTCa KpenexHble 3nemMeHTbl, AnA
YCTaHOBKU npmﬁopa Ha DIN-peVle B KOMMNNEKTEe NOCTaBKM NpunaraeTcyd cneuuanbHasa 3allerska.

Ha pucyHke 3.5 npuBeeH BHeLUHWUIA BMA NULEBONM NaHenu npubopa Arsi KOpnycoB pasnmyHbIX
KPENnneHuin.

KA 02505 HIMEPHTEND-PEMYAATOR @@ 2TPM1 2(1)1’!-:1 @
Y
Kn.02505 MIMEPATENG-PENSTOP BCH (S ol i @
o ol
T &4 K1 K2
o T oA KR o o o o o aT
o 0O 0 © O AT | wyvET)
Kn. 0.25;,0.5 uamervTens  (VITTHT]
a) 6) B)

PucyHok 3.5 — JluueBas naHenb npu6opa Ans KopnycoB: a) HacTeHHoro H u wuTtoBoro
kpenneHus LWW1; 6) — wwmtoBoro LLi2; B) — DIN-peeyHoro [
Ha nuueBoii naHenn pacnonoXeHbl 3NEMEHTbI YpaBneHns U MHAUKaLUW.
YeTblpexpaspsgHbll LMPOBOM MHOMKATOP, NPeAHa3HaYeHHbIA Ans OTOOpaXkeHUst 3HaYeHun
N3MepsieMbIX BEMUYMH U OYHKLIMOHANbHbIX MapaMeTpoB npubopa.
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CeMb CBETOAMOAOB KPACHOTO CBEYEHWUSI CUTHANMU3NPYIOT O Pa3nmnyHbIX pexuMax paboTbl:

(] ceetoamodbl «K1» n «K2» curHanusupyoT O BKMHOYEHWM COOTBETCTBYIOLLEro BbIXOAHOMO
YCTPOMNCTBA (TOMbKO AN AUCKPETHbIX BY);

e ceetoamodbl «I», «ll» n «AT» CUrHaNM3VpyoT O BbIBOAE Ha MHAMKALMIO COOTBETCTBYIOLLETO
KaHana n3MepeHuns unu pasHoCTM kaHanos (HenpepbiBHas 3acBeTka) v 06 aBapun nNo Bxogy
(muratoas 3acsetka);

e cBetoguod «T» CWUrHaMU3MpyeT O BKIIIOYEHHOM peXuMe BBOAa 3HAYEHWs YCTaBKu
perynupyemon BenunymnHbl;

e cBeToaMoA «A» CUrHanuavpyeT O BKIIOYEHHOM peXxuMe BBOAA 3HAYeHUst ructepesuca
KomnapaTopa unu nonock! NponopuuoHansHocTH M-perynatopa.

MpumeyaHus

1 Cetogmopn «l» npegHasHaveH ANS WHAMKALMW NOKasaHW NepBOro KaHana uaMepeHvs
(T1), ceetogmog «ll» —ona vHAMKaUMKM MOKa3aHUA BTOPOro kaHana usmepeHus (T2).

2 Ecnn  3HayeHue pasHOCTM BLIXOAWT 3a npedenbl  WHAMKaUUM, BbICBEYMBAETCA
cooTBeTCTBYyloLasA aBapus (cM. MNMpunoxexune ).

near,|
KHonka [: npegHasHaveHa ansa exoga B pexum NPOrPAMMUPOBAHUE, a Takke ons 3anvucu
HOBbIX YCTAHOBMEHHbLIX 3HAYEHUIN B 3HEProHE3aBUCKMYIO NaMsaTb npubopa.

2
KHonka IZ npefHasHaveHa ans:
e  cmeHbl kaHana (T1, T2 unu AT), BLIBOAUMOrO Ha UHAUKALMIO;

. Bbl60pa nporpaMmMmupyemMoro napameTpa u yBeJIM4eHUA ero 3Ha4deHud. ﬂpm yoepKaHum
KHOMKU CKOPOCTb M3AMEHEHWNA BO3pacTaeT.
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W
KHonka E npegHasHayeHa ons:
. cMmeHbl kaHana (T1, T2 nnu AT), BbIBOAMMOrO Ha MHOUKALWIO;

®  YMEHbLUEHWSI 3HAYEHWsi MporpaMMMpyemMoro napameTpa W Bblbopa ero 3HayeHus. [pu
yAep>KaHUM KHOMKM CKOPOCTb M3MEHEHWSI BO3pacTaerT.

3.2.2 PeXxumMbl MHOUKaLUKN

Pexunm nHaukaumm 3agaeTca nNpu ycTaHOBKE COOTBETCTBYIOLLIErO 3HAYEHNS B NPOrpaMmmmpyemMom
napametpe b0-4.

BblBOA Tekywyx 3HaYeHWn U3MepsieMbiX BenWYMH Ha UMQPOBOW WMHAMKATOP  MOXeT
OCYLLECTBNATLCA B OAHOM U3 NATU PEXMMOB!

«O» — dpukcupoBaHHbIn T1. Ha vHAMKaumio BbIBOOWTCH MOKa3aHvWe TONbKO MEepBOro KaHana
N3MepeHus.

Pexvm npumeHsieTcs B crnyyae wucnonb3oBaHus npubopa B KavyecTBe TPEXNO3ULIMOHHOIO
perynstopa, paboTalowero OT OAHOro AaTyuMka, a Takke npu ucnonb3oBaHMM npubopa, Kak
ofHOKaHanbHoro namepuTensi-perynaropa. Onpoc BTOPOro Aatymka npu 3ToM He MPOUCXOAUT.

«l» — T1/T2 (py4Hoe nepeknioyeHne). Ha uHAMKauMio nooyYepedHO BbIBOAATCA MOKa3aHWs

]
nepBOoro M BTOPOro KaHana Wu3MepeHus. CmeHa kaHanos OCYyLLEeCTBNAEeTCA HaXaTueM KHOMKU E

WIN KHOMKM A.

«2» — T1/T2 (aBTOMaTM4eckoe nepeknoveHne). Ha nHavkaumio noodepeHo BbIBOASTCS MOKas3aHWs
nepBoro 1 BTOPOro kaHarna. CMeHa kaHaroB OCYLLECTBMSETCH aBTOMaTUYECKN Kaxkable 6 Cek.

«3» — AT/T1/T2 (py4Hoe nepekntoveHne). Ha vHaukaumioo noodepenHo BbIBOAATCS PasHOCTb
nokasaHuni BxogoB AT=T1-T2, noka3aHus MepBOro kaHara, nokasaHws BTOporo kaHana. CmeHa
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M A
KaHasrioB OCYLLECTBIIAETCS HaXaTWeM KHOMKM U KHOMKM . UcnonbayeTtcs npu paGoTe ¢
Pa3sHOCTbI0 BXOAHbIX CUTHAmMOB.

«4» — AT/T1/T2 (aBTOmMaTnyeckoe nepeknoveHve). Ha uHaukaumio noovepedHO BbIBOAATCH
pasHoCTb nokasaHui BxogoB AT=T1-T2, nokasaHusi NEepBOro KaHana, NokasaHusi BTOPOro KaHana.
CMeHa KaHanoB OCYLLeCTBMsSieTCs aBTomaTtuyecku kaxable 6 cek. Wcnonb3yetca npu pabote c
Pa3sHOCTbI0 BXOAHbIX CUTHAmMOB.

3.2.3 Tunbl BXOAHbIX YCTPOUCTB

BxogHble n3mMepuTenbHble ycTpoicTBa B npubope SIBNSIOTCH YHMBEPCamnbHbIMU, T.€. K HUM
MOXHO nopkno4aTth Nobble NnepsuyHble NpeobpasoBaTenu (AaT4nKM) U3 NepevncneHHbIX B Tabnuue
2.2. Ko Bxogam npubopa MOXHO MOAKMIOYMTL OAHOBPEMEHHO ABa AaTyMka pasHbIX TUNOB B MHOOLIX
coveTaHusX.

B kayecTBe faT4nkoB MOryT BbITb MCNOMb30BaHbI:

e TepMOMeTpbl COMPOTUBIIEHMS;

e npeobpa3oBaTenu TEpPMO3NEKTPUYHECKME;

e  aKTMBHble npeobpa3oBaTenu C BbIXOAHbIM aHaNoOroBbIM CUrHamoM B BWAE MOCTOSIHHOTO

HanpspKeHWst Unu Toka.

AKTUBHble npeobpasoBaTeny C BbIXOAHBIM aHaNoOroBblM CWUFHANoOM B BWAE MOCTOSIHHOTO
HanpskeHus (=50...50 mB, 0..1 B) wunm Toka (0.5 MA, 0..20 MA, 4..20 MA) moryT 6bITb
Mcnonb3oBaHbl AN U3MEePEeHUst Kak TemnepaTtypbl, Tak U Apyrux oU3nMYecKMx BENUYWH: OaBMeHus,
pacxopa, ypoBHS U T. M.
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3.2.3.1 NoaknoyeHne TepPMOMETPOB CONPOTUBIIEHUSA

PaboTta gaTuMkoB OCHOBaHa Ha TemmnepaTypHOW 3aBUCUMOCTU
3MEKTPUYECKOTO  COMPOTUBMEHUA MeTannoB. [atuuk  u3nyecku
BbINONMHEH B BWAE KaTyLKW W3 TOHKOW MeOHOW WnW MNaTUHOBOWA
NMPOBOJIOKM Ha Kapkace U3 U30MSILMOHHOIo MaTepuana, 3akinioyYeHHoN B
3alMTHYIO Mnb3y. TepMOMETpbl COMPOTUBIIEHUSI XapaKTepuayTcs
AByMs napameTpamu: Ro — conpotusneHnem agatumnka npu 0 °C u a
— OTHOLUEHMEM PasHWULbl COMPOTMBIIEHWI AaTyvka, W3MEpPEHHbIX
npu Temnepatype 100 n 0 °C, kK ero conpoTMBMEHMWIO, N3MEPEHHOMY
npu 0 °C (Ro), AeneHHbIM Ha 100 °C.

PucyHok 3.6

B npubopax wcronb3yetcs TpexmpoBogHas cxema
NoAKMOYEHNsT TEPMOMETPOB  conpoTvereHuns. K ogHomy u3
BbIBOAOB TEPMOpe3ncTopa R; NoACOEAVHAIOTCS ABa NpoBoaa, a
TPeTUi MoaknoyaeTcs K ApyroMy BbiBogy R: (pucyHok 3.6,  pabouwii Bxop X-1
HyMepauusi KOHTaKToB npueefeHa B [Mpunoxenun b (Tabnvue iy +
B.1)). Takaa cxema  nO3BOMSET  CKOMMEHCMPOBaTb < Bxon X-2
COMPOTUBIIEHNE  COEAMHUTENBHBIX NpPoBOAoB. [pu  3ToM Bxoa X-3
HeobxoauMo cobriofaTb YCroBMe PaBEHCTBA COMPOTUBIEHUI
BCEX TPex NPOBOAOB. ATYMK P

2TPM1

TepMOMETpbI COMPOTUBIEHUS MOTYT MOAKMIOYATLCS K Temneparyps — |
npvBopy C UCMONb30BaHMEM ABYXNPOBOAHOW NUHUM, HO Npy  XONOAHOMD Chas
3TOM  OTCYTCTBYET  KOMMEHCauusi Mpu  WU3MEHEHMM
COMPOTUBIEHNSI  COEOMHUTENbHLIX MPOBOAOB. [loaTOMy PucyHok 3.7
Gyner HabniogaTbCs HeKoTopas 3aBUCMMOCTbL MOKa3aHui
npubopa ot KorebaHuin TemnepaTypbl NPOBOAOB. B criyyae MCnosnb3oBaHWs ABYXMPOBOAHON JIMHMM
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ONs KOMMeHcauuy napasMTHOro COMpPOTUBIIEHNS MPOBOAOB HEOOXOoAMMO NMpu MoAroToBke npubopa kK
paboTe BbINOMHWUTL AENCTBUS, yKadaHHble B MpunoxerHun I,

2TPM1

3.2.3.2 NoaknioyeHne TePMO3NEKTPUYECKUX

il Brop X-3
npeo6pasoBartenen Bxon %2
TepmoanekTpuyeckuii npeobpasoBaTenb (Tepmonapa) Brop %-1

COCTOUT W3 [ABYX COEAMHEHHbIX Ha OOHOM W3 KOHLIOB
NMPOBOAHUKOB, W3TOTOBMEHHBIX U3 METanmoB, o6nagaroLmx
pasHbIMU TEPMOSNEKTPUIECKUMM cBOMCTBaMU.
CoefiMHeHHble KOHLbI, HasbiBaeMble «paboyMm cnaem»,
onyckalT B W3MeEpsieMylo cpefy, a CBOGOAHble KOHLbI
(«xonoAHbIN chai») TepMmonapbl MOAKMOYAKT KO BXo4y
npubopa (pucyHok 3.7, HymMepaumnsi KOHTaKTOB NpvBeJeHa B
MpunoxeHnn B (Tabnuua bB.1)). Ecnm  Temnepatypbl
«paboyero» U  «XOMOAHOrO  CMaeB»  PasfiMyHbl, TO
Tepmonapa BbipabatbiBaeT TepMo3[C, koTopas U NnofaeTcs Ha U3MepUTeEnb.

Mockonbky TepMoJAC 3aBUCUT OT pasHOCTW TemnepaTyp ABYX CrnaeB TepMonapbl, TO Ans
NONyYeHNst KOPPEKTHBIX NMOKa3aHW HeoB6X0AMMO 3HaTb TEMMEPaTypy «XOMOAHOro cnas» (ee cBoboa-
HbIX KOHLIOB), YTOGbI CKOMMEHCMPOBAaTh €€ B AanbHENLLNX BbIYUCIEHUSIX.

B npubopax npegycmMoTpeHa cxema aBTOMAaTUYECKOW KOMMeHcauun TemnepaTypbl CBOGOAHbIX
KOHLOB  Tepmonapbl. [laTuMk TemnepaTypbl «XOSIOAHOTO  Crasi»  YCTaHOBMEH pPsiAoM  C
NPVUCOEANHUTENBHBLIM KNEMMHVKOM.

pabiomi Cnai TepMonaps!
/7

PucyHok 3.8

MpumeyaHue - [Ina OTKIOYEHNS KOMMNEHCALMU «XONOAHOro cnasi» Heobxoammo BeBecTy kog 100 (cm.
n. 6). KomneHcaumsi «xonofHoro crnasi» 6yaeT BHOBb BKIOYEHA TONMbKO MPY U3MeHeHUM kofda AaTymka
MM HOBOM BKIIOYEHMM Npubopa.
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MogknioyeHne  Tepmonap Kk mpubopy  AOMKHO

Npon3BOANTBECA C MOMOLLBIO CrieumanbHbIX KOMMNEHCALMOHHBIX 2TPMA
(TepMoaneKkTpoAHbIX) NPOBOAOB, W3rOTOBIEHHBIX U3 TeX Xe

camblx ~MaTepuarnos, 4TO M Tepmonapa, npu  3TOM -24 B
pekoMeHAyeTcs nomelwiaTb NpoBoda B 3alUWTHbIA  3KpaH

(pucyHke 3.8). [lonyckaeTcs TakkKe MCMonb3oBaTb MPOBOAA U3 +24 B
MEeTanmoB C TEPMOINEKTPUYECKUMU  XapaKTepuUcTUKamu, =

KoTopble B AuanasoHe Temnepatyp 0...100 °C aHanornyHbl 4 Bxop X-1
XapakTepucTukam MaTepuanoB 3nekTpofoB Tepmonapsbl. [Mpu Bxop X-2
COEfIHEHNN KOMMEHCALMOHHLIX NPOBOAOB C Tepmonapoit 1 | R,

npmbopomM HeobxoanmMo cobnoaaTh NONSPHOCTb. Bxoa X-3

BHumanume! Mpu HapyLueHnn ykazaHHbIX YCIOBUI MOTYT UMETb |

MECTO 3HaYUTEMNbHbIE NOrPELLUHOCTY NPU U3MEPEHUM.
PucyHok 3.9
3.2.3.3 MopgknioyeHue OAaTYUKOB, nMmerowmx

yHVI(*WILIMpOBaHHbIVI BbIXOAHOMW CUrHan Toka unm Hanps>xeHus

MHorve paTtyvku  pasnuyHbiX  (PU3MYECKMX BENUYMH  OCHALUEHbl  HOPMUPYHOLUUMU
n3mepuTenbHbiMK npeobpasoBatensamu. Hopmupylowme npeobpasoBaTenu TpaHCGOPMUPYIOT
cUrHambl C nepBuYHbIX Npeobpa3oBaTtenenn (Tepmonap, TEPMOMETPOB COMPOTUBIEHWS,
MaHOMeTpOB, Pacxo4oOMepoB M Ap.) B YHUDMLUMPOBAHHbLIA CUTHAN NOCTOSAHHOrO Toka. BenuunHa
3TOro TOoKa NexuT B cnegyrowmx gnanasoHax: ot 0 go 5, ot 0 go 20, ot 4 o 20 mA. lnanasoH
BbIXO[HOIO TOKa HOpMUpYylolero npeobpasoBaTens MpPONOpLUOHANeH 3Ha4YeHuo (U3nYecKon
BEMWYUHbI, W3MEpPsSieMOM [JaTyYMKOM, U COOTBETCTBYeT paboveMy AuanasoHy [aTtyuka,
yKa3aHHOMY B ero TEXHWYECKUX XapakTepuctukax. B cBasm ¢ Tem, 4to npnbop namepsieT TonbKo
BXOJHOE HamnpsbkeHWe, MNpu MOAKMYEHUU [aTYMKOB TMOCTOSIHHOrO Toka Heobxoaumo
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MCNOMb30BaTh BXOAsLlee B KOMMMEKTauuo HarpysoyHoe conpotmsneHne RH=50,000 £0,025 Om
(cm. pucyHok 3.9 u MpunoxeHne B).

Mpn HeobXoOMMOCTU NUTaHMS HOPMUPYIOLLMX NpeobpasoBaTenell, MUCMOMb3yLWWUX BHELLIHWE
WCTOYHWUKW MUTaHUSI MOCTOSIHHOTO TOKa, MOXET MPUMEHSTLCA BCTPOEHHbLIN B NMPUOOP ranbBaHUYecku
M30MNMPOBaHHbIV OT U3MEPUTENBHOW YacTu npubopa UCTOYHUK 24 B.

MpumeyaHne - MakcumanbHasi HarpysoyHass CMNOCOGHOCTb BCTPOEHHOrO WCTOYHUKA MUTaHUA
coctaBnset 80 MA.

CxemMa noakntioyeHns K npubopy MCTOYHMKA YHUBEPCArbHOro cUrHana noCTOAHHOMO HanpPshXeHNs
npuBeaeHa B MNpunoxexun b (cm. pucyHok 5.10).

3.2.4 INNornyeckue yctponcraa Iy

B npunbope nmeeTcs ABa Normyeckux yCTpomucTBa, Kaxaoe U3 KoTopbiX MOXeT paboTaTtb B OQHOM
13 PEXUMOB:

e  YCTPOWCTBO CpaBHEHMS;

. M-perynsarop;

e  perucTpartop.

Pexum paboTbl onsi kaxgoro m3 J1Y ycraHaBnvMBaeTCsl COOTBETCTBYIOLLUMM KOAOM B NapameTpax
A1-1 n A2-1(cm. MNpunoxenue B). lMpu yctaHoBke OoFF B 3Tom napametpe JIY He pabGortaer,
nepexogut B coctosHne OTKITKOYEHO. [llpu 3Tom cOOTBETCTBYIOLLEE BbIXOJHOE YCTPOWCTBO
nepexoauT B COCTOsIHWE, onpefensemoe napametpom A1-9 nnn A2-9.

Bnarogapsa Tomy, 4yto pabota oboux JIY HesaBucuma gApyr oT Apyra, npubop MoxeT ObiTb
3anporpamMmmmpoBaH Ansi paboTbl B Ka4ecTBe TPEXMO3MLMOHHOrO perynstopa. B atom cnyyae Ha Bxog
Kaxxgoro u3 JTY HeobxogmMmo nodatb OAMH M TOT XKe CUrHam: TunoBble HacTpovkn A1-2 = A2-2 = 01,
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b0-4 = 00. Ecnum cywectByeT HEOGXOAMMOCTb CHUMaTb MOKa3aHWs Mo BTOPOMY BXOAY W BbIBOAWUTb UX
Ha nHgukatop, 70 b0-4 = 01 unn b0-4 = 02.

MapameTtpbl A1-9 n A2-9 onpefensitoT COCTOSIHWE, B KOTOPOE [AOSMKHbI ObiTb NepeBefeHbl
Bbixodbl BY1 un BY2 npu oTknodeHHoMm J1Y, aBapum no Bxody Wnu Npu U3MEHEHUW 3HavYeHwuwn
napameTtpoB b1-0, b2-0, b1-7 n b2-7. B aTom cnyyae B 3aBUCUMOCTU OT 3HAYEHUS, YCTAHOBNEHHOIO B
napametpax Al-9 n A2-9, BbIxoAbl NEPEBOOATCA B COOTBETCTBYIOLLEE COCTOSAHME: OS89 OUCKPETHOIO
Tuna Bbixoga — OTKIMKOYEHO wrnm BKIKOYEHO, ans aHanoroBoro tuna — Tok 4 MA unrm 20 MA,
HanpsbkeHve 0 B unm 10 B.

BxogHbIM curHanom ansa JTY MoxeT ObITb HadHavyeHa oHa U3 BEMNUYUH:

. T1 — namepeHHoe 3HadeHne 1-ro BXOAHOro KaHana;

. T2 — n3MepeHHoe 3Ha4eHue 2-ro BXOAHOrO KaHana;

o AT=T1-T2,

KOTOpble B 3aBMCMMOCTM OT TWna BXOAHOrO AaTyuka npubopa MoOryT npeacTaBnsitb cobow
TemnepaTtypy, TOK, HanpshXeHne Unu Apyryto uanveckyto BENMUUHY.

3.2.4.1 Pexxvm ycTponcTBa CpaBHEHUSA

Mpu paboTe B pexume ycTpoiicTBa cpaBHeHus JTY paboTaeT no ogHOMY U3 NpeAcTaBneHHbIX Ha

pucyHke 3.10 TUNOB NOTUKK:

e  Tun norukn 1 (NpsiMoOW rMCTepesnc) NPUMEHSIETCS B crlyyae ucnonb3oBaHusi npubopa ans
ynpaBneHus paboton HarpesaTtens (Hanpumep, TOHa) unu curHanusaumm o TOM, 4TO
3HaYyeHVe TEKyLLEero u3mepeHns Trec MeHbLLe ycTaBku T. [Mpu 3TOM BbIXOAHOE YCTPOWCTBO,
nogknioyeHHoe Kk JIY, nepBoHavanbHO BKMYaeTcs npu 3HaveHnax Tr < (T — A),
BbIkntoyaeTcs npu Tre> (T + A) 1 BHOBb BkrtoyaeTcst Npu Trec < (T — A), oCcyLLecTBNAS Tem
caMbIM ABYXMO3MLMOHHOE perynmpoBaHue no yctaeke T ¢ ructepesncom + A;
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TUM noruky 2 (obpaTHbIn rmcTepesunc)
npuMeHsieTcs B cnyyae
1cnonb3oBaHus npunbopa ans
ynpaBrneHns paboTon oxnagutens
(Hanpumep, BEHTUNSATOpA) nnm
curHanusaumm o npeBbILLIEHUN
3HaveHns  yctaskn. [lpu  aTom
BbIXOAHOE yCTPOWCTBO
nepBoHavanbHO  BKIOYaeTCs  Mpu
3HaveHusax T« > (T + A),
BblkntoyaeTcs Npu Tre< (T — A);

™n lely7 [/} 3 (M-obpasHas)
NPUMEHSIETCA MPU  UCMOMNb30BaHUM
npubopa Ana curHanusauum o Bxoae
KOHTpOnMpyemom BESIMYMHBI B
3afaHHble  rpaHuupl.  [py  atom
BbIXOJHOE YCTPOWCTBO BKIOYaETCs
npu (T — A) < Trec< (T + A);

™n Iplely7 [/} 4 (U-obpasHas)
NpYMEHSIETCA MPW  UCMONb30BaHWUM
npubopa AnNa  curHanusauum o
BbIXOZE KOHTPONMPYEMOW BENUYUHBI
3a 3agaHHble rpaHuubl. [Mpyu atom
BbIXOJHOE YCTPOWCTBO BKHOYaETCH
npu TTeK<(T_A)MTTeK>(T+A).

3apanue ycrtaBku (T) u rnctepesuca (A)

Y

Tun normem 1

S —

Y

Tun norwim 2 [}

|

Y

Twn norwem 4
i

|

Y

PucyHok 3.10 — Tunsi noruku npu paéote Y
B peXvMe YyCTPONCTBA CpaBHEHUs
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NpoBOAMTCS NpW NPOrpaMMUPOBaHMK NapaMeTpoB perynmpoBaHusi npubopa (cMm. n. 6.2).

[nsa Y, paboTatoLero B pexvume yCTporCTBa CpaBHEHNS MOXET ObiTb 3a4aHO BpeMsi 3afepKKn
BKIIOYEHUS! U BpeMs 3afepXKKu BbIKMoYeHus. JTY BKoYaeT Uiu BbiKMoYaeT BbIXOAHOE YCTPOWCTBO,
€Cnv YCrioBue, BbI3blBAlOLLIEE M3MEHEHWME COCTOSIHUS, COXPAaHSIETCS, KaK MWHUMYM, B TeyeHue
BpPEMEHW, yCcTaHOBrNeHHoro B napametpax A1-5 (A2-5) n A1-6 (A2-6), cOOTBETCTBEHHO (PUCYHOK
3.11).

Ons J1Y, paboTaoLero B pexume yCTpOMCTBA CPaBHEHUS MOXET ObiTb 3a4aHO MUHMMArbHOE
BpeMs yAepXaHusi Bbixoga B 3aMkHyToM (napameTpbl A1-7, A2-7) n pa3omkHyTom (napameTpbl A1-8,
A2-8) coctosHusax. J1Y yaepxuBaeT BbIXOAHOE YCTPOWCTBO B COOTBETCTBYIOLUEM COCTOSIHUMA B
TeYeHWe 3aaHHOr0 B 3TUX MapaMeTpax BpPeMeHW, Aaxe ecnu no roruke paboTbl ycTpoicTBa
CcpaBHeHWs TpebyeTcs nepekroyveHne (pucyHok 3.12).
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PucyHok 3.11 — 3apaHue 3apepxek
BKNoveHus/ BoiknoveHus BY ana tuna

norvku 1

BHumaHue! B pexume ycTpoiictBa cpaBHeHust JIY MoxeT pabotatb,

PucyHok 3.12 — 3apaHne MUHUManNbHbIX
BpeMeH yAepXXaHUs BbIXxoAa B 3aMKHYTOM U
Pa3oOMKHYTOM COCTOSIHUSIX AnNs TMna noruku 1

ecrnm B npubope

YCTaHOBJIEHO CBA3aHHOE C HUM BbIXOoOHOE yCTpOVICTBO OUCKPETHOIo Tuna — afiekKTpoMmarHuTHoe pene,

TpaH3UCTOpHasA onTtonapa, oNTOCUMUCTOP.
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3.2.4.2 Pexxum MN-perynsatopa

Mpu pabote B pexume [-perynstopa J1IY cpaBHMBaeT Tekyllee 3HA4YeHUe w3MepsieMon
BENUYMHBI C 3afaHHON ycTaBkoW «T» M BblAaeT Ha BbIXod curHan B AvanasoHe 4...20 mA (ans BY
Tuna W) wnm 0...10 B (ana BY Tuna Y), nponopuuoHanbHbil BENUMYMHE OTKINOHEHMs. 30Ha
nponopuuoHaneHoctu (M) npn aTom 3agaeTtcs napametpoM A. BbixogHou curHan copmupyeTtcs B
COOTBETCTBUM C YCTaHOBMEHHOW B napameTtpe A1-1 (A2-1) xapakTepucTUKoW perynsitopa nvbo no
npsiIMO-NPoNopLuoHansHOMy  (HarpeBaTenb), nubo obpaTHo-nponopuMoHansHOMYy (OxnaguTensb)
3aKoHy perynupoBaHusi. paduku, nosicHsAWMe NpUHLMN hopMmpoBaHua ynpasnstowiero Toka -
perynsTopa Ans ob6enx xapakTepucTuK NnpuBeaeHbl Ha pucyHok 3.13.

|,MAJ: N=2A |,MAJ\ N=2A
R E—

I 19 I——— ==

max

|
| |
| |
| |
| |
| |
) |

I min I min
> 1

Tyer-A  Tyr  TyertA t,c Ter-A Ty TyertA fc
a) NpsIMO NPONOPLIMOHANLHOE 6) 06paTHO NpoNoPLMOHANLHOE
perynupoBsaxue perynuposaHue

PucyHok 3.13 — MpuHumn cdoopmmuposaHus ynpasnsiowero Toka N-perynatopa
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B T1abnuue 3.1 B kayecTBe npumMepa npuBeAeHbl 3HAYEHWs BLIXOAHOrO Toka ANst NpsiMo-
nponopumnoHansHoro perynuposaHusi npu ycraske 500 °C n A =40 °C.

Ta6bnuua 3.1
TemnepaTtypa, °C BbixogHow 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 37.5
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

BHuumanue! B pexume [M-perynatopa JIY moxeT paboTaTe TONMbKO NpW YCTAHOBIIEHHOM Ha
COOTBETCTBYHOLLEM BbIXOZE YCTPOCTBE aHANoroBoro Tmna.

3.2.4.3 Pexum perucrpartopa

Mpn paboTe B pexwume permctpatopa JIY cpaBHVMBaeT NodaHHYld Ha €ero BXOA BENUYMHY C
3agaHHbIMK B napameTpax Al-3 (A2-3) u Al-4 (A2-4) 3HauyeHNsMU U BbiAaeT Ha COOTBETCTBYOLLEE
BbIXOAHOE YCTPOWCTBO aHanoroBbii curHan B Buge Toka 4...20 MA, KOTOpbI MOXHO NogaBaTb Ha
camonucel, unu apyroe permctpupyollee ycTponctso. MNpuHumn dopmmpoBaHna Toka pervcTpaumm
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nokasaH Ha pucyHke 3.14. Mpu pabote B 3TOM pexume HeobXxOoAMMO YCTAHOBUTb HWDKHUIA npenen
AvanasoHa pervcTpaumm 1 BeNUYMHy BCero amanasoHa peructpaumu ans J1IY1 B napametpax Al-3 n
Al-4, ana NY2 — B napameTtpax A2-3 n A2-4, COOTBETCTBEHHO.

Tok perucTpasumu A
lpm=20MA ——— —————————

|
|
17w ————————— |
| |
I |
[ =4MA |- —— | [

1 I I 3

el

ﬂ L » HNamepenHoe
(B34, A24) 3HaYeHHe T,
HMMHWA npegen BEPXHWA Npeaen
SR Iy

PucyHok 3.14 — MNpuHumn chopMmmnpoBaHus Toka permcTpauum

BHumanue! B pexume peructpatopa JIY moxeT pabotatb TOMbKO NpW YCTAHOBIIEHHOM Ha
COOTBETCTBYIOLLEM Bbixoge BY aHanorosoro tuna.
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3.2.5 Tunbl BbIXOAHbLIX YCTPOUCTB

BbIxoAHblEe YCTPOWCTBa npeaHasHayYeHbl Ans nepeaady BbIXOOQHOMO YNpaBnsioWero curHana Ha
MCMOMHUTESbHBIE MEXaHW3MDbI.

Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexun b.

BY MoryT GbiTb ABYX TUMNOB: AUCKPETHLIE U aHANOroBLIE.

BHumaHue! BHe 3aBucumocTM OT Tuna, no6Goe BbLIXOAHOE YCTPOWCTBO rarbBaHWYECKM
N30NMPOBaHO OT N3MepuTenbHOro 6roka (3a uckmoyeHnem Boixoda T).

OuckpetHoe BY — anekTtpomarHuTHOe pene, TpaH3MCTOpHasi onTonapa, OMNTOCUMUCTOP —
MCMonb3yeTcst AN ynpaBrneHns (BKMIOYEHUS/BBIKIIOYEHWS) Harpy3kon nmbo HenocpeacTBeHHO, Nnbo
Yepe3 Oornee MoLUHble YNpaBnsloOLME 3NEMeHTbl, Takue Kak nyckaTtenu, TBepAoTenbHble pere,
TUPUCTOPbI I CUMUCTOPBbI.

AnekTpomardHutHoe pene (BbixoA P) npegHasHauyeHo AnNsi KOMMYyTauuu CUMOBbLIX Lienen
HanpsikeHveM He 6onee 250 B n pabounm TokoM He Gonee 8 A.

TpaH3uctopHass ontonapa (Bbixoa K) npumeHsieTcsi, kak npaBwumno, Afs  ynpaBreHus
HWM3KOBOINbTHBIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHne Bbixoga ns cTpos
TpaH3ucTopa u3-3a 6GonblIOrO TOKa CaMOMHAYKUMW napannenbHo o6MOoTKe BHELLHero perne
Heobxoaumo yctaHasnueaTtb gnog VD1 (cM. pucyHok B.2).

TpaH3ucTopHbIN kntoy (Bbixod T) npedHasHavyeH Ans NPsSIMOro MOAKIYEHUs K npubopy B
Ka4yecTBe Harpy3kv TBEPAOTENILHOMO pene (BbIxogHoe HanpsbkeHue oT 4 fo 6 B, MOCTOSHHbIN TOK He
bonee 25 mA).
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BHumaHme! MakcumanbHas anvHa
coegvHUTEenbHOro  kabens  mexgy npubopom  C
BbixoA4oOM T W TBEpAOTENbHLIM perne He [OIkKHa
npesbiwaTb 3 M.

Ontocumuctop (Bbixon C) MmeeT BHYTPEHHIOK
CcxeMy nepexofa uyepe3 HOMb M BKMOYaeTcA B Lenb
ynpaBneH1st MOLLHOTO CMMUCTOPa Ui Napbl BCTPEYHO-
napannenbHO  BKIMOYEHHbIX  TUPUCTOPOB  Yepes3
orpaHuuuBatowmin  peauctop R1 (cm. pucyHok B.3).
BenuunHa conpoTuBREHUs pe3ucTtopa onpeaensieT Tok
ynpaBreHns cumucTopa. HarpysoyHas cnocobHocTb

Bixopn X-1

Boixop X-2 ———+U

Bexog X-3 ——1+—— -U,
R

PucyHok 3.15

BbIXOAa — TOK He 6onee 50 MA npu nepemMeHHOM HanpshkeHun He bonee 250 B.
[lns npegoTepalleHns Npobos TMPUMCTOPOB 13-3a BbICOKOBOMbTHBIX CKA4YKOB HaNPsHKEHUs B ceTu
K UX BbIBOAAM pekomMeHayeTcs nogknoyaTtb dhunbtpytowyo RC uenouky (R2C1).

AnanoroBoe BY npefcraBnsieT coboi LMdpo-aHanorosblii npeobpasoBaTenb, MNO3BONSIOWUIA

hopMUMpOBaThL aHaNoroBbIf CUrHaN NOCTOSIHHOTO TOKa MW HaMPsLKEHUS!.

®dopmMupoBaTenb TOKOBOro curHana (Bbixoa W) npeobpasyeT Ha aKkTMBHOM Harpy3ke RH
3Ha4veHue Ha Bbixoge J1Y B TokoBbIv curHan 4...20 MA (cm. pucyHok 3.15).
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Ona pab6otel BY Heobxogumo
MCMonb30BaTb  BHELUHWIA  MCTOYHUK
nMTaHus NOCTOSIHHOTO TOKa.
ConpoTusneHve Harpysku RH
3aBVCUT OT HaMNpsPKeHWst MUCTOYHWUKA
nutaims  Un u  BbiGupaetcs u3
rpacuka (cM. pucyHok 3.16). B Tom
crnyyae, ecnu Ans  U3MepeHus
TOKOBOrO ~ cuUrHana  ucnonb3yeTtcs
n3meputenbHbii  WYHT Ru un  ero
HOMWMHan MeHblle Heobxoaumoro

COMNpPOTUBEHUSI Harpysku, TO
ncnonb3yeTcst [06aBoOYHbIN
orpaHuumBalowmii - peanctop Rorp,
COMpOTMBIIEHNE KOTOpPOro

BbIYMCIAETCS U3 COOTHOLLEHUS:
Rorp = RH - Ru

TunoBble cooTHoLWeHus: Un = 12

RH, OM“

1000
900
800
700
600
500
400
300
200
100

PucyHok 3.16 — Npadmk 3aBucumocTn RH (Un)

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

BHumaHue!

1 HanpspkeHue nctouHvka nutanust LIAM He gormkHo 6biTb 6onee 30 B.

2 B KayecTBe BHELUHEro WCTOYHMKA MUTaHUS MOXET OblTb MCMONb3oBaH BCTpOGHHbIIZ B

npmbop UCTOYHKK 24 B.
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3 [HonyckaeTcs npuMeHeHWe pe3ucTopa C BENWYMHOW COMNPOTUBIIEHMS, OTNMYalollencs oT
paccynTaHHol He 6onee yeM Ha £ 10%.

dopmupoBaTesnib CUrHana NOCTOAHHONO HanpsikeHus (BbixoAd Y) npeobpasyeT 3HauyeHue Ha
Boixoge [MN[O-perynatopa B curHan Hanpskenust 0...10 B. ConpotuBneHve Harpyskm R,

nopakntoyaemoii k LIAM, nomkHo 6biTb B AnanasoHe oT 2 Ao 10 kOm.

[ns nuTaHus BbIXxo4a BO3MOXHO MCNOMb30BaHNME BCTPOEHHOTO UCTOYHMKa NuTaHus 24 B.

BHumanume! HanpsikeHune nctoynvka nutanunsa LA He gomkHo npesbiwaTh 30 B.

AHanoroBoe BY npuGopa MOXHO ucnonb3oBaTb Ans perynupoBaHusi no [1-3akoHy. B aTom
cnyvae npubop JormkeH paboTaTb COBMECTHO C 3MEKTPOHHbLIM PEerynaTopoM MOLLHOCTM, HanpuMep,
6rokom ynpaeneHusi cunosbiMu Tupuctopamm BYCT npoussoactea MO OBEH. Cxema nogkntoveHus

npubopa k BYCT nokasaHa Ha pucyHke 3.17.

+Un

|

2TPM1
Buixon X-1
LLAN Buixoa X-2
Braxop X-3

PucyHok 3.17
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4 Mepbl 6e3onacHocTu

Mo cnocoby 3awwmTbl OT MOPaXEHNs SNEKTPUYECKMM TOKOM Npubop cooTBeTcTBYeT knaccy Il no
rOCT 12.2.007.0-75.

Mpu akcnnyaTauuu, TexXHUYECKOM OBCNyXMBaHMM U noBepke Heobxoaumo cobnojaTtb
TpeboBanns MOCT 12.3.019-80, «[lpaBun akcnnyaTaumu 3MeKTPOYCTaHOBOK NOTpebuTenen» u
«MpaBun oxpaHbl TpyAa Npu aKcniyaTauum aneKkTpoycTaHOBOK NoTpeduTenemny.

Ha OTKpbITbIX KOHTaKTax KremMMHWKa npubopa npu aKchnyaTauuu NpUCYTCTBYET HamnpsbkeHve
BenunymHon o 250 B, onacHoe Ans yenoBeyveckow xusHu. Jliobblie noaknoveHns K npubopy n paboThbl
M0 ero TeXHNYECKOMY 0GCIYXXMBaHUIO MPOU3BOASATCS TONMbKO MPW OTKIMHOYEHHOM NUTaHUK npubopa.

He ponyckaeTcs nomnajaHue BrarM Ha KOHTAKTbl BbIXOAHOTO pa3bemMa W BHYTPEHHWE
3MeKTpoanemMeHTbl npubopa. 3anpelyaetcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpepax C
cofepxxaHnem B aTMocdepe KUCHMOT, Lenoyer, Macen u T. n.

MopaknioyeHne, perynupoBka M TexobcnyxuBaHue npubopa [AOMKHbI NPOM3BOAWUTLCS TOMBKO
KBanugULMpOBaHHbIMK CrieuuanmcTamm, 3y4mBLUIMMI HAcTOsILLLEEE PYKOBOACTBO NO SKCMnyaTaumu.

BHumaHue! B cBA3M C HanuuvMeMm Ha KNEMMHWMKE OMacHOro Ans >XU3HW HanpspkeHus npubopsl,
M3rOTOBIEHHbIE B KOpMycax LWMWTOBOrO kpenneHnus (moaudukaumm 2TPM1-LU1.Y.XX u 2TPM1-
W2.Y.XX), BomKkHbl ycTaHaBnMBaTbCA B LMTaX YNpaBrieHUsi, AOCTYMHbIX TOMbKO KBanuduumpo-
BaHHbIM CreumanucTam.
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5 MoHTax npubéopa Ha 06bEKTe N NOAroToBKa K paboTe

B pasgene onucbiBalOTCS MOHTaX, KpenneHue u
noZkntoyeHve npubopa.

5.1 MoHTax npmnbopa

YcTaHoBKa NpuGoOpOB HAaCTEHHOTO
WUCMNONHeHus

1 3akpenuTb KPOHWTENH Tpems BUHTamm M4 x
20 Ha nNOBEpPXHOCTW, NpefgHasHayeHHoOM  Ansi
ycTaHoBKk/ npubopa (cm. MpunoxeHne A n pucyHok
5.1, a).

MpumeyaHmne - BUHTbLI ANs KpenneHus KpoHLITenHa
He BXOAST B KOMMIEKT NOCTaBKM.

2 3auennTb KpenexHbl Yronok Ha 3agHen
CTeHke npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa
(pucyHok 5.1, 6)

3 Mpukpenutb NPUGOP K KPOHLITENHY BUHTOM M4
x 35 13 KomnnekTa NocTaBkn (PUCYHOK 5.1, 8).
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YcTaHoBKka Npu60poB LUTOBOro MCNOMHEHUs

1 MogrotoBUTb Ha LWMTE YynpaBreHuss MecTo Ans
yCTaHOBKM Npubopa B cOOTBETCTBUM C [punoxeHnem A.

2 YcTaHoBUTE MpubOp Ha  WiMTe  ynpaBneHus,
MCMonb3yst ANl €ro KpenneHWs MOHTaXHble 3MeMeHThbI,
BXOASLUME B KOMMNIEKT NocTaBku npubopa.

3 BctaButb npubop B cneumanbHO MNOArOTOBIEHHOE
OTBEpCTMe Ha NuueBor naHenu wuta (cMm. MpunoxeHve A un
pUCYyHOK 5.2, a).

4 BcTaBuTb ukcaTtopbl M3 KOMMEKTa MOCTaBKA B
0TBEpPCTUSA Ha OOKOBbLIX CTeHKax npubopa (pucyHok 5.2, 6).

5 C ycunuem 3aBepHyTb BUHTHI M4 x 35 13 komnnekra
NMOCTaBKM B OTBEPCTUSIX Kakaoro dpukcatopa Tak, 4ToObI
npubop Gbin NAOTHO NpUXaT K NMUEBON NaHENM WuTa.
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YctaHoBka npu6opoB DIN-peeyHoro ncnonHeHus

1 MoarotoButb MecTo Ha DIN-peiike ans yctaHoBku npubopa.

2 YcrtaHoButb npubop Ha DIN-peiiky B COOTBETCTBUM C
pucyHke 5.3.

3 C ycunuem npuaasuts npubop k DIN-peiike B HanpasneHuu,
nokaszaHHOM CTpenkou, 40 ouKcaumm 3aLlenku.

5.2 MoHTaX BHeLHUX cBsA3en

5.2.1 O6wue TpeboBaHUsA

Mpn MoHTaxe pekomeHayeTcsa cobniogaTb — crnegylowme
TpeboBaHus.

1 MNopknioyeHne npubopa crnedyeT NPOV3BOAUTL K CEeTeBOMY
duagepy 220 B 50 'y, He cBSAI3AHHOMY HEMOCPEACTBEHHO C NMUTaHMEM
MOLLIHOTO cvnoBoro obopyaoBaHus. Bo BHeLWHen uenu pekomeHgyeTcs
YCTaHOBMUTb BbIKMOYATENb NUTaHKS, 0becneynBaloLLmnii OTKNYEHNe

=

npubopa oT ceTn 1 Nnaekue npegoxpaHuTenu Ha Tok 0,5 A. PUCYHOK 5.3 — MoHTax
2 CxeMbl MOAKIIOYEHMSI OaTYMKOB K npubopam pasnunyHbIX npu6opa ¢ KpenneHmem Ha
moaudukaumi npusegeHsl B [NpunoxeHun b. MNapameTpbl nuHWMM DIN-peiky

coeauHeHust Npubopa ¢ AaT4YMKOM npuBeaeHsl B Tabnuue 5.1.
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Ta6nuua 5.1 - NMapameTpbl NMHUK CBA3M Npubopa ¢ AaTunKamm

Twun gaTymka

OnuHa nuHun, m,

ConpoTuBneHue NUHUK,

WcnonHeHne nnHumn

He Gonee Om, He 6onee
TepmomeTp 100 15.0 TpexnpoBoaHas, NpoBoAa paBHOM
CONpOTUBMEHNS! ’ ONWVHBI U ceveHuns

TepmoanekTpoaHbIi kabenb

Tepmonapa 20 100 (KOMNEeHcaUVOHHbIN)
YHUDUUMPOBAHHbI
CurHan nocTosiHHOro 100 100 [ByxnpoBogHas
TOKa
YHUMUMPOBAHHBI
CUrHan HanpspKeHus 100 5,0 [ByxnpoBogHas

MOCTOAHHOIO TOKa

3 BcTpoeHHbIn B Mprbop MCTOYHMK NOCTOSIHHOTO HanpsbkeHns 24,0+2,4 B cnegyeT Mcnonb3oBaTb
AN MUTaHUA aKTMBHBIX [aTYMKOB C aHanoroBbiM BbIXOAOM WU aHanoroBble Bbixodbl npuGopa (n.

3.2.5).

BHumaHue! He gonyckaeTcsi nogkntoveHne K BCTPOEHHOMY B MPUGOP UCTOYHUKY HanpsikeHust 24
B ogHOBpeMeHHO aHanoroBbix BXOAOB U BbIXOAOB.
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5.2.2 Yka3zaHusl N0 MOHTaxy

PekomeHaaLmmn No opraHnsauum MoHTaxa criefytowme.

MoaroToBuTb Kabenu Ons coeavHeHUs nNpubopa C AaTYMKOM, a TakKe C UCTOYHMKOM MUTaHUSA
220 B 50 I'u.

Ons obecnevyeHns HageXHOCTU IMEKTPUYECKUX COeOMHEHU peKoMeHOyeTcsi MCMonb3oBaTb
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOpbIX Nepen MOAKIYEHNEM criegyeT TLiaTeslbHO
3a4UCTUTb U 3anyauTb. 3a4UCTKY Xun kabenen HeobXoaAMMO BLINOSHATE C TAKUM PacyeToM, YToObl UX
OrosieHHble KOHLbI NOCne MOAKMoYeHUst K Npnbopy He BbICTynanu 3a npegens! kneMmHuka. CeveHune
XuUn kabeneit AOMKHO GbITb He Gonee 1 MM2.

B koprycax HacTEHHOrO KpenmneHWsi KOHWYECKME YacTW YMMOTHSAWMX BTYNOK cpe3aTb Takum
o6pa3oM, 4Tobbl BTynKa NSIOTHO Npusierana k noBepxHocTy kabenst.

MpumeyaHus

1  KabenbHble BbiBOAbl Npubopa paccuuTaHbl Ha MoaknioyYeHne kabenerl C  HapyXHbIM
aonameTpoM oT 6 0o 12 mm.

2 [Ons yMeHblUEHVs TPEHWS MeXAy pPe3MHOBOW MOBEPXHOCTHIO BTYNMKM U kabens
peKkoMeHayeTCsl NPUMEHSITb Tarbk, Kpaxmarn u T.4.

Mpn npoknagke «kabenei cnepgyeT BblAENWTb JNUHUM  CBSI3W, COEAMHSIIOLLME  npubop
C [aTyMkoM B CaMOCTOSATENbHYO Tpaccy (UnyM HecKonbko Tpacc), pacrnonaras ee (MM UX)
OTAENbHO OT CUMOBLIX kabenew, a Takke OT kabenen, Co3haloLMX BLICOKOYACTOTHbIE Y UMMYIbCHbIE
romexw.
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BHumanue! [nsa 3awnTbl BXOA0B Npubopa OT BIMSIHUS NMPOMBILLIIEHHBIX 3NEKTPOMArHUTHBLIX MOMeX
NMHMM CBSI3M Npubopa C AaTyYMKOM criedyeT 9KkpaHupoBaTb. B kavecTBe akpaHoOB MoOryT 6biTb
MCNonb30BaHbl Kak crneuuanbHble kabenu € aKpaHWPYLMMKU onneTkamu, Tak W 3a3eMreHHble
cTarnbHble Tpy6bl NoaxoasLlero AmameTtpa. JkpaHbl kabenen ¢ aKpaHUPYOLLMMK ONSieTKaMu crneayet
NOAKMIOYNTb K 3a3€MINEHHOMY KOHTaKTY B LLMTE YNpaBneHus.

5.3 NogknroyeHne npmubopa

CoeavHeHve npubopa C WUCTOYMHUKOM MUTaHWs (CeTbd) M AaTynMkaMu  NpPOU3BOAUTCS
Mo COOTBETCTBYIOLLMM CXemam, npvBeaeHHbIM B [MpunoxeHun b, ¢ cobnoaeHnem nsnoxeHHon Hmke
nocnenoBaTenbHOCTU AENCTBUN:
1 TNogknounTtb NpUBOP K UCTOUHWKY NUTAHUS;
2 [opaTb nuTaHwe, BbICTaBWTb KOAbl TWNa pAaTyvka W pexumbl pabotbl JIY, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cM. MNpunoxeHue B), 3aTem CHATb NuTaHue;
3 TlopkniounTb NMHWUKM CBA3WN «Npubop — AaT4MKM» K MepBMYHbIM MpeobpasoBaTtensm un
BxoJdam npubopa;
4 TMoaknioynTb NUHWMK CBSI3N «MPUBOP — Harpyska» K WCMOSMHUTEMbHbIM MeXaHW3MaMm Wnu
perucTpaTopam 1 Bbixogam npubopa.

BHumaHume! [ns 3awutbl BXOAHbIX Lenen npubopa oT BO3MOXHOMO npobosi 3apsgamu
CTaTUYECKOro JNIeKTPUYECTBA, HAKOMMEHHOMO Ha JMHUAX CBSI3W «npubop — [atuuk» nepeq
NMOAKIOYEHNEM K KNEMMHUKY npubopa, uX Xunbl crnegyeT Ha 1...2 CeK COEAUHWUTb C BUHTOM
3a3eMneHnst Wwura.
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Mocne nogaun HanpsikeHus nutaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCNPaBHOCTU AaTymka U NUHWKU CBSA3U Ha UMPPOBOM MHAMKATOpe OTOOpasnTCsi Tekyllee 3HavyeHue
n3mepsieMort BenuuMHbl. Ecnn nokasaHus npuGopa He COOTBETCTBYIOT peasibHOMYy 3Ha4yeHuo
N3MepsieMol BENUUYMHBI, HEOBXOAUMO NPOBEPUTL UCTIPABHOCTb AaTyuka U LLEMOCTHOCTb NIMHWUM CBSI3N,
a Takke NPaBUNbHOCTb UX NOAKMHOYEHMS.

BHumaHue! [Mpu npoBepke WCMNPaBHOCTWM AaTyMka WM NUHUM CBA3M HEOBXOAMMO OTKIOYUTHL
npubop ot cetn nuTaHus. Bo u3bexaHve Bbixoga npubopa M3 CTPOsi MpY MPOBEPKE Lienen
HeobxoaMMO UCMONb30BaTb M3MepUTENbHbIE YCTPOICTBA C HanpshkeHMem nutaHunsa He Gonee 4,5 B,
npy Goree BLICOKUX HAMPSKEHUSIX MUTAHUS 3TUX YCTPOWCTB OTKIIOYEHWE AaTyvka OT npubopa
obszaTensHo.
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6 Pexxnmbl paboTbl npubopa

Mpubop MoOxXeT yHKUMOHMpPOBATL B OOHOM ©3 AByX pexumoB: PABOTA  unu
NPOrPAMMNPOBAHMUE.

6.1 Pexxum PABOTA

Pexum PABOTA sBRSeTCS OCHOBHbIM 3JKCMMyaTauWOHHBIM PEXUMOM, B KOTOPbIA Mpubop
aBTOMaTU4eCKV BXOAWUT NPU BKIKOYEHWUN NUTaHUs. B faHHOM pexvme NpoM3BOAWUTCSI ONPOC BXOOHbLIX
[aTyYMKOB C BbIYWCIIEHWEM MO MOMyYEHHbIM AaHHbIM TEKyLMX 3HAYEHWUN M3MepsieMbIX BEMUYMH Y
oToBpaXeHneM MX Ha LMMPOBOM MHAMKATOPE W BbiAayer HeobXOAMMbIX CUrHaroB Ha BbIXOAHbIE
yCTponcTBa.

B npouecce pabotbl MNpuGOP KOHTPONMPYET WCMPaBHOCTb BXOAHBIX [JAT4YMKoB W, B Cnydvae
BO3HUKHOBEHUA a@Bapuy Mo BXxody, CUrHanmMavpyeT o6 3TOM MUraHWem CBETOAMOAA COOTBETCTBYIOLLErO
KaHana uamepeHust «l» unu «ll» 1 BbIBOOOM Ha LMCPOBON MHAMKATOP COODLLIEHWS, COOTBETCTBYIOLLETO
aBapuiiHo cutyauum (cMm. Mpunoxerue [). Pabota BbIXOAHOO YCTPOWCTBA, CBSA3aHHOIO C 3TUM BXOAOM, Mpu
3ToM Grokupyetcs (nepesoauTcst B Ge3onacHoe coctosiHue, onpefereHHoe B napameTpe Al-9 (A2-9)).
ABapuiiHas cUTyauusi BO3HUKAET MPU BbIXOAE U3MEpPSeMON BENUYUHbI 3a OOMYCTUMBIN AMana3oH KOHTPOMs
(cm. Tabnvuy 2.2) unu npy BbIXoAe M3 CTPOst AaTymka (0OpbIB UMM KOPOTKOE 3aMblkaHue TEPMOMETPOB
CONPOTUBIIEHMS!, 0OPbIB TEPMONaphb! UM YHUOULIMPOBaHHOIO AaTumKa).

BHumanume! [Mpunbop nHauumpyert:
e TemrnepaTypy «XONOAHOrO crasi» — B Cly4ae KOpOTKOro 3aMblKaHWsi TepmMonapbl;
e 3HauYeHVe HWXKHEero npegena AnanasoHa — B Clly4ae KOpOTKOro 3ambikaHus aatumkos 0...1 B, 0...5

MA, 0...20 MA 1 obpbiBa gatumkos 0...5 MA, 0...20 MA;

e 3HaueHve cepeauHbl Anana3oHa — B CyyYae KOpOTKOro 3amblkaHus aatymka —50...+50 mB.
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B pexume PABOTA npuGop ynpaBnsieT BHELIHWMU UCMOSHUTENbHLIMW YCTPOUCTBAMU B
COOTBETCTBUM C 3afaHHbIMU pexumamn paboTbl JTY (cMm. n. 3.2.4). BuayanbHbIi KOHTpOrb 3a paboTon
BbIXOAHOrO YCTPOMCTBA AMCKPETHOTO TUMa MOXET OCYLLECTBMSATbCS OnepaTopoM MO CBeToavodam
«K1» n «K2». 3acBeTka cBeTogmoda CuUrHanuaupyeT O nepeBoAde COOTBETCTBYIOLLEro NOrM4eckoro
YCTPOMCTBA U CBSA3AHHOTO C HWM Bbixoga B coctosiHue BKITKOYEHO, a raweHne — B cocTosiHue
OTKITKOYEHO.

BHumanwme! MNpu vcnonb3oBaHum aHanorosoro Bbixoda (BY tuna W wnn Y) cooTseTcTBylOWMIA
csetoavog «K1» nnu «K2» He 3ageincTBoBaH.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUNPOBAHUE npegHa3HayeH ons 3agaHus 1M 3anucu B 3HEProHe3aBUCHMYyHo
namsaTb npubopa TpebyeMmbix Mpu 3KCnyaTauuyM nporpamMypyeMbiX napameTpoB. 3afdaHHble
3HaYeHVs NapaMeTPOB COXPaHSIIOTCS B MAMATV Npubopa npuv BbIKIIOYEHUN NMUTAHUS.

MpumeyaHus

1 Mpn coxpaHeHn M3MEHEHHbIX 3HadeHun napameTpoB bl-0, b2-0, b1-7 n b2-7 BbixogHble ycTponcTBa
nepeBoasTcs B 6e30nacHble COCTOsHUS, onpeaereHHble napametpamu A1-9 n A2-9. Mpy uaMeHeHun apyrmx
napameTpoB Nprbop ocTaeTcst B paboyeM COCTOSHUN.

2 BHadveHvie mapametpoB bl-7 n b2-7 onpegenseT TOYHOCTb OTOOPaKEHWS MHAOMKALMM WM MacluTabupyet
3Ha4eHns 1 AyanasoHbl napameTpoB Tyer 1, Tyer2, Ag, Ao, A1-3, A2-3, A1-4, A2-4, b1-5, b2-5, b1-6 n b2-6.
MacLuTabrpoBaH/e BbINOMHSAETCH MYTEM YMHOXEHUS TEKYLLMX 3Ha4YeHW/ YKasaHHbIX MapameTpoB Ha
KkoachcpvLmeHT 107, e X — 3HaueHMe napameTpa b1-7 (b2-7).

Ecnu B TeueHne 20 cek B pexume NMPOTPAMMUPOBAHWE He npou3Bogutcsl onepauui c

KHOMKamu, Npubop aBToMaTMyeckun Bo3BpallaeTcs B pexxum PABOTA.

B npubope ycTaHOBNEHO ABa YPOBHS NPOrpaMMUpoBaHusi.
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Ha nepBoM ypoBHe OCYyLIECTBSETCA MNPOCMOTP U
N3MEHEHME 3HaYEHWUI NapaMeTPOB PeryMpoBaHns: YCTaBKu
T n ructepesnca A gna kaxgoro JIY. Bxog Ha nepsbii
ypOBEeHb nporpaMMnpoBaHus ocyLlecTBNseTCA

nPar,
KpaTKOBPEMEHHbIM HaXxxaTnem Ha KHOMKY

MocnepoBatensHocTb paboTel ¢ nNpuboOpoM Ha nepBoM
YPOBHE NporpaMmmMuUpOBaHuUs NpMBEAEHa Ha pUCYHKe 6.1.

Ha BTOPOM ypoBHe nporpaMMMpoBaHus
OCYLLIECTBISIETCA MPOCMOTP M HeobxoaMMoe WU3MEHEHMWe
yHKUMOHaNbHbIX NapameTpoB npubopa. PyHKUMOHanNbHbIe
napamMeTpbl Nnpubopa pasaeneHsl Ha rpynnel A n b. B rpynne
A HaxogATcs mapameTpbl, onpegensiowme rorvky pabotbl
npubopa. B rpynne b — napameTpbl, oTBevawlime 3a
HaCTPOIKY N3MepPUTENBHOW YacTu npudopa.

MoppobHoe onucaHne napamMeTpoB MpPUBEAEHO B
Mpunoxenun B.

Bxog Ha BTOpOM

YPOBEHb  NpOrpamMMUpOBaHNS

OCYLLECTBSAETCA HaxaTUeM W yOAepXUMBaHWEM KHOMKU

He wMeHee 3 cek. [locnegoBatenbHOCTM —MpoLeaypsbl
nporpamMMupoBaHusi npubopa Ha BTOPOM ypoBHe ANs 0benx
rpynn napameTpoB NpuBedeHbl Ha pUCYHKax 6.2 + 6.4.
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PucyHok 6.1 — NocnepoBaTenbHOCTb
paboTbl c NPMGOPOM Ha NepBOM

YpOBHe NporpaMmmMmupoBaHust



Ons  3awmTel napameTpoB OT

HeCcaHKLMOHMPOBaHHOIO N3MEeHeHNs
pabounx pexumoB B npubope cnyxart
napameTpbl cekpeTHocT A0-0 1 b0-0,
B KOTOpPbIX yCTaHaBnMBaeTCcs 3anpeTt Ha
N3MeHeHve napameTpoB
COOTBETCTBYHOLLEN rpynnbl 7
napameTpoB  perynupoBaHus.  [pu
YCTaHOBIEHHOM 3anpeTe paspellaeTcs
TONbKO MPOCMOTP paHee 3agaHHbIX
3HaYeHWn NapameTpoB 3TUX rpynn.

Hoctyn Kk aTum napameTpam
CEKPETHOCTU OCYLLECTBMSAETCH TOMbKO
Yepes Koabl:

e  AnA rpynnbl napameTpoB A Kopf

poctyna 135;
e  AnA rpynnbl napameTpoB b kon
poctyna 246.

Pexum PABOTA

=

E&

[ YCTan0BK IHI92HAR : i YoTan0eea e :
R napaMeTD | A napameTp
I TPYTIE A CM. PHE. s.lel | TEATING B L e, 5.-1_:

PucyHok 6.2 — NocnegoBaTensHOCTb paboTbl C
npM6opoM Ha BTOPOM YpPOBHe
nporpamMmmupoBaHus

BHumanme! [Ona Bo3BpaTa BCeX

3aBO[CKMX YCTaHOBOK Heobxoanmo Ha6paT

b Kog, 118.
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PucyHok 6.3 — NocnegoBaTenbHOCTb PaboTbl C NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmMupoBaHus (Ans rpynnbi napameTpoB A)
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PucyHok 6.4 — NocnepoBaTenbHOCTbL Pa6oTbl C NPMGOPOM Ha BTOPOM YPOBHe
nporpamMmmMupoBaHus (Ans rpynmnbl napameTpos b)
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7 TexHn4yeckoe ob6cnyxuBaHue
7.1 O6wume yKazaHus

TexHuyeckoe obcnyxuBaHne nNpubopa NPOBOAUTCS HE peXe OOHOro pasa B LUEeCTb MeCcsiLeB U
COCTOUT B NMPOBEepKe KpenneHusi npubopa, BUHTOBLIX COEAMHEHWI, a TakkKe yaaneHuu nbinv v rpsau ¢
KnemMMHuka npubopa.

7.2 OcTupoBKa npubopa

BHumanme! HOcTupoBky npubopa [OMKHBI BbLIMOMAHATL JMUA, WMElOLWMe COOTBETCTBYHOLLYIO
KBanudukaumio n Heobxoammoe obopyaoBaHue.

Mopsimok AencTBuii Npu OCTUPOBKE NpuBeaeH B Mpunoxenun E.
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8 MapkupoBka npubopa

Ha kopnyc npu6opa 1 npukpenneHHbIX kK HeMy Tabnuykax HaHOCSTCS:

HavMeHoBaHue npubopa;

cTeneHb 3awwmtbl kopnyca no FOCT 14254;

HanpshkeHne W YacToTa NUTaHus;

notpebnsemas MOLWHOCTb;

Knacc 3almTbl OT NopaxeHus anekTpudeckum Tokom no FOCT 12.2.007.0
3HaK yTBEPXXAEHUSI TUNa CPeaCcTB U3MEPEHWUI;

3Hak cooTBeTcTBUsi No FTOCT P 50460;

3aBOACKON HOMep nMpubopa 1 rog Bbirnycka.

Ha I'IOTpe6VITeJ'IbCKy}O Tapy HaHOCATCA:

e  HaumeHoBaHWe npubopa;
e 3aBOACKOW HOMep npubopa 1 rof Bbinycka.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoautcst B cootBetctBuM ¢ FOCT 23088-80 B noTpebutensckyto Tapy,
BbIMOSTHEHHYO U3 kOopo6o4yHoro kapToHa no MOCT 7933-89.
YnakoBka nsgenun npu nepecbisike noytor no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

10.1 MNpubopbl TpaHCNOPTUPYIOTCSt B 3aKpbITOM TpaHcrnopTe ntoboro Buaa. Kpennenune Tapbl B
TPaHCMOPTHLIX CPEeAcTBax [AOMMKHO MPOM3BOAUTLCA COMMacHoO npasunaM, AeWcTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

10.2 YcnoBus TpaHCNOPTUPOBaHWUS OOMKHbLI COOTBeTCTBOBaTh Yycnosuam 5 no FOCT 15150-69
npu TemnepaType OKpyxarolero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHnem mep 3almTbl OT
yAapoB 1 BUbpauui.

10.3 NepeB03Ky OCYLLECTBNSATL B TPAHCMNOPTHON Tape MOLTYYHO UMK B KOHTENHEpPaX.

10.4 YcnoBusi xpaHeHUs B Tape Ha CKriage W3roToBUTENsS WU notpebuTens [OMmKHbI
cootBeTcTBOBaTh ycroBusam 1 mo [OCT 15150-69. B Bo3gyxe He [OIMKHbI MPUCYTCTBOBATb
arpeccuBHble NpUMecH.

Mpubopbl cnegyeT XpaHUTb Ha CTennaxax.
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11 KomnneKkTHoOCTb

MpuGop 1 wr.
MacnopTt 1 ak3.
PykoBoacTso no akcnnyataumm 1 k3.
["apaHTUiHbIA TanoH 1 3k3.

MpumeyaHue - W3rotoButens ocTaBnseT 3a coboii NpaBO BHECEHUSI [AOMOSHEHWN
B KOMMIEKTHOCTb 13aenus. MNonHas KoMNNeKTHOCTb ykasaHa B nacnopTe KOHTponnepa.

12 NapaHTUIHbIE 06A3aTenbLCTBA

12.1 UsrotoBuUTenb rapaHTMpyeT COOTBETCTBUE npubopa TpeGoBaHusm TY npu cobniogeHun
YCMOBWI 3KcnyaTauun, TPaHCNOPTUPOBAHNSA, XPAHEHNS N MOHTaxa.

12.2 MapaHTUHBIN CPOK AKCnnyaTauum — 5 neT co AHSA NPOAaXM.

12.3 B cnyyae Bbixofja npubopa M3 CTpPOsi B TEYEHUE FapaHTUMIHOIO cpoka npu cobniogeHun
nonb3oBaTenemM ycrnoBWin 3KCMyaTauuv, TPaHCMOPTUPOBAHUS, XPaHEHUs U MOHTaxa npeanpuatne
M3roToBUTENb 0653yeTCsA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UK 3aMeHy.

12.4 MNopsagok nepegayn n3genqs B pEMOHT CogepxaTcs B NacnopTe U B rapaHTUMHOM TaroHe.
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MpunoxeHune A. FabapuTHbIe YepTeXu KopnycoB npubopa

PucyHok A.1 OeMOHCTpupyeT rabapuTHble U YCTaHOBOYHbIE YepTexu npubopa HACTEHHOro

KpenneHust H.
60 105 Yronok

KPOHWITEAH

<130
115

PucyHok A.1 — MNpubop HacTeHHoOro kpenneHusi H

MpumeyaHwue - BTynkvu nogpesaTb B COOTBETCTBUM C AMaMETPOM BBOAHOIO kabens
Ha pucyHke A.2 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YepTexu npubopa LUMTOBOro
Kpennexus 1.
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uKCaTOpHI NHUEBAA NAHENb WMTA

\&5

PucyHok A.2 — Mpu6op wutoBoro kpenneHus L1

Ha pucyHke A.3 npuBefeHbl rabapuTHble W YCTAHOBOYHbIE YepTexu npubopa LUMTOBOro
Kpennexus LL2.
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NMLEBAR NaHenb Wuta

PucyHok A.3 — Mpu6op wuTtoBoro kpennexus LL2
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Ha puicyHke A.4 npuBeaeHbl rabapuTHbIE U YCTAHOBOYHbIE YEPTEXM NpUGopa C KpenrieHneM Ha
DIN-periky.

mﬁ_“gi_\"’___"f_ﬂ________.-—

PucyHok A.4 — MNpub6op c kpenneHnem Ha DIN-periky
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MpunoxeHune B. CxeMbl nogknoYeHus npudopa

HasHayeHne KOHTaKTOB KNEMMHbIX KONOAOoK NpMbopoB NpuBeaeHo B Tabnuuax 6.1 n B.2.

Ta6bnuua B.1 - HasHayeHMe KOHTAKTOB KIIeMMHOW KONoAKM npuéopa B HAacTeHHoM H 1
wwutoBom L1, L2 ucnonHeHusx kopnycos

Homep KoHTakTa HasHayeHue Homep KoOHTakTa HasHauyeHue

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

8 Bbixog 2-3 16 +24 B
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Ta6bnuua B.2 - HazHayeHMe KOHTAKTOB KlleMMHoW Konoaku npuéopa B DIN-peeuHom [
MCMNONMHeHUM Kopnyca

Homep HasHauyeHue Homep KoHTakTa HasHauyeHue
KOHTaKTa

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

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

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

Ha pucyHkax B.1 - B.11 npuBeaeHbl cxembl NOAKINOYEHUs npubopa.

| | U
\E Buixopg X-1 —r% Boixop X-1
E:Zi“‘ BooaX-2 [—» & Bbixop X-2 P1
= @ Bbixon X-3 TE’]_Q +U,

VD1
PucyHok B.1 — Cxema nogkntoyeHus Harpy3km PucyHok B.2 — Cxema nogknioveHUs Harpy3ku

k BY Tuna P k BY Tuna K

— Beixog X-3 [—>
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Buixop X-1

(] s
Beixop X-3

tasa

47...68 Om

0.1x630 B

PucyHok B.3 — Cxema nogknto4eHus cunosoro cumucropa k BY tuna C

—= ta3sa

| 47...68 Om
Buixog X-1
Buixop X-3 T §1 1x630 B
R Harp

— AN

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

.; Buixog X-1
53 — Buixog X-2 +U,
v — Boixop X-3 - -U,

E +
100 Om Boixop X-1 I
<« —{ Bbixog X-2 TeeppotensHoe

le" Ve Buixog X-3 pene
R, | _
2... 10 xOm
PucyHok B.6 — Cxema nogkntoyeHus Harpy3ku  PucyHok B.7 — Cxema nogkntoveHUs1 Harpy3ku
k BY tTuna 'y kBYTMna T
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TC Bxop x-1
T,°C Bxop x-2
Bxop x-3

PucyHok 5.8 — Cxema nogknroyeHusi
TepMoMeTpa CONpPOTUBIEHUA

Bxopa x-1

Bxopa x-2
Gn

Bxop x-3

PucyHok B6.10 — Cxema nogkntoveHus
aKTUBHOrO AaTyuKa C BbIXOAOM B BuAe
HanpsbkeHusa -50...50 mMB unn 0...1 B
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Bxop x-1

™
24 Bxog X-2
C_ Bxop x-3

PucyHok B.9 — Cxema nogknioyeHus
TepMOo3neKTpM4ecKoro npeobpasoBarens

+ 22—
I Q Bxopn x-1
Bxop x-2
RH
- Bxop x-3

R4=50,000 + 0,025 Om

PucyHok B.11 — Cxema nogknioueHus
aKTUBHOIO AaTyMKa C TOKOBbIM BbIXO4OM
0...5 MA unu 0(4)...20 A



MpunoxeHue B. NMporpammupyemble napameTpbl

MpunoxeHue copepxuT epeyeHb MporpamMMUpyeMbiX MapameTpoB npubopa B TabnuyHOM

Buae.

MporpammupyemMblie napameTpbl NpeacTaBneHsl B Tabnuue B.1.
Ta6bnuua B.1 - NepeyeHb nporpaMMupyeMbix napamMeTpoB

MapameTp Donyctumbie 3aBopckas 3HaueHus
0603HaYeHne | HasaBaHue 3HaveHus KommenTapuu ycTaHOBKa nonb3oBaTensi
OCHOBHbIe NapaMeTpbl perynupoBaHust
*Tyer.1 YcTaBka onsa | —999...9999 [ea .m3am.] 30.0
perynupyemon
BENNYUHBI
KaHana 1
*A1 McTepesunc 0...9999 [ea .m3am.] 1.0
Komnapatopa 1
nnm nonoca
nponopuwuo-
HanbHOCTU
M-perynsaTtopa 1
*Tyer. 2 YcTaBka ona | —999...9999 [eq .n3m.] 30.0

perynupyemon
BEMUYUHBI
KaHana 2
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MpoaonxeHune Tabnuubl B.1

MNapameTp Donyctumble KoMMeHTapni 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
*A2 cTepesunc 0...9999 [ea .m3am.] 1.0
KomnapaTtopa 2
nnm nornoca
nponopLuo-
HanbHOCTW
M-perynsatopa 2
F'pynna A. MNapamMeTpsl, onucbiBawoLwme NOruky pa6oTbl npubopa
A0-0 MapameTp 01 PaspelueHo un3meHsTb 01
CeKpeTHOCTH napameTpbl perynupo-
ans rpynnsl A BaHus (T un AT) n
napametpbl rpynnbl A
02 3anpeLleHo  U3MeHATb
napameTpbl rpynnbl A,
npyv 3TOM BO3MOXHO
n3meHaTb T n AT
03 3anpeleHo  U3MeHATb

napameTpbl rpynnbl A,
aTakke Tu AT
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MpoaonxeHune Tabnuubl B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonyctumble
3Ha4YeHus

KommeHTapumn

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

A1-1

Pexum paboTbl
ny1

OFF

BbIKITKOYEHO

01

YcTponcTeo
CpaBHeHUst
rucrepesunc
HarpeBaTens)

npsiMon
(ans

02

YcTpoiicTBo
CpaBHeHUs:
rmcrepesmuc
oxnagurens)

obpaTHbIN
(ans

03

YcTpoiicTBo
CpaBHeHUs:
M-o6pasHas
XapaKkTepucTuka

04

YcTponcTeo
CpaBHeHUs:
U-o6pasHas
XapakTepuctuka

05

M-perynstop:  npsiMo
nponopuuoHanbHbIN
3aKoH (HarpeBaTenb)

06

M-perynsitop: o6paTHO
nponopuu1oHanbHbIi
3aKoH (oxnaguTens)

07

Pernctpatop

OFF
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MpoaonxeHune Tabnuubl B.1

MNapameTp Donyctumble KoMMeHTapni 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
A1-2 Cwurnan Ha 01 CwurHan co Bxoga 1, T1 01
sxoge Y1 02 CurHan co Bxoga 2, T2
03 PasHocTb curHana Ha
Bxogax 1un2,
AT=T1-T2
*A1-3 HuxHui —999...9999 MokasaHne  npubopa, 0.0
npegen cootBetcTBytouwee 0.0,
pervcTpauuu paBHO BENUYMHE ToKa
ans Ny1 peructpauum 4 mA npu
pabote npubopa B
pexvmMe  U3MepuTEnb-
pervucTpaTtop
*A1-4 BepxHui —999...9999 100.0
npeaen
pervcTpaumm
ons ny1
A1-5 3apepxka 0...99 [cek] 0
BKINOYeHus BY1
A1-6 3apepxka 0...99 [cek] 0
BbIKIIOYEHUSI
BY1
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MpoaonxeHune Tabnuubl B.1

MNapameTp Donyctumble KoMMeHTapni 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
A1-7 MuHnmansHoe 0...1000 [cek] 0
Bpems
HaxoXaeHust
BY1 BO
BKITOYEHHOM
COCTOSIHUM
A1-8 MuHumansHoe 0...1000 [cek] 0
Bpemsi
HaxoXaeHnst
BY1 B
BbIKIOYEHHOM
COCTOSIHUM
A1-9 CoctosiHue BY oFF BbIKITIOYEH (@ % oFF
nepBoro kaHana MOLLIHOCTM )
npu on BKITIOYEH (100 %
HencnpaBHOCTH MOLLIHOCTM )
A2-1 Pexum paboTbl oFF BbIKIIOYEHO oFF
ny2 01 YcTponcTso
CpaBHEHUsI: npsiMon
rucrepesunc (ans
HarpeBaTtens)
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MpoaonxeHue Tabnuubi B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonyctumble
3Ha4YeHus

KommeHTapumn

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

02

YcTpoiicTBo
CpaBHeHUs:
rmcTepesuc
oxnagurens)

obpaTHbIN
(ans

03

YcTponcTeo
CpaBHeHUs:
M-o6pa3Has
XapakTepuctuka

04

YcTponcTeo
CpaBHeHUs:
U-o6pasHas
XapakTepuctuka

05

MN-perynstop:  npsamo
NpOnopLMOHasbHbINA
3aKoH (HarpeBaTenb)

06

M-perynsitop: o6paTHO
nponopuu1oHanbHbIi
3aKoH (oxnaguTens)

07

Pernctpatop

CwurHan Ha
Bxoge Ny2

01

CwurHan co Bxoga 1, T1

02

Cwurnan co Bxoga 2, T2

03

Pa3HocTb curHana Ha
Bxogax 1mn2,
AT=T1-T2

02
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MpoaonxeHue Tabnuubi B.1

MNapameTp Donyctumble KoMMeHTapni 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
*A2-3 HuxHui —999...9999 MokazaHue npubopa, 0.0
npegen cootBetcTBytouee 0.0,
peructpaumm paBHO BENWYMHE TOKa
ans Ny2 peructpauum 4 MA npu
pabote npubopa B
pexume n3amepuTtenb-
peructpatop
*A2-4 BepxHuit —999...9999 100.0
npegen
peructpaumm
ons ny2
A2-5 3apepxka 0...99 [cek] 0
BKINOYeHus BY2
A2-6 3apepxka 0...99 [cek] 0
BbIKITOYEHUS
BY2
A2-7 MuHumansHoe 0...1000 [cek] 0
Bpemsi
HaxoXaeHnst
BYy2 BO
BKIMIOYEHHOM
COCTOSIHUM
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MpoaonxeHue Tabnuubi B.1

MNapameTp Donyctumble KoMMeHTapni 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
A2-8 MuHnmansHoe 0...1000 cek 0
Bpems
HaxoXaeHust
BY2 B
BbIKITOYEHHOM
COCTOSIHUM
A2-9 CoctosiHue BY oFF BbIKITIOYEH (© % oFF
BTOPOro kaHana MOLLIHOCTM )
npu on BKITIOYEH (100 %
HencnpasHOCTH MOLLIHOCTM )
'pynna b. MapameTpbl, onucbiBaloLmMe U3IMEPEHUS U UHAMKALUIO
b0-0 MapameTp 01 paspeLleHo U3MEeHsTb 01
CeKpeTHOCTH napameTpbl rpynnbl b
Ana rpynnsl B 02 3anpeLleHo U3MEHSATb
napameTpbl rpynnbl b
b0-4 Pexum 00 OQMHOYHDBIV PEXUM. 01
UHAVKALAN BbiBOA TONBKO NEpBO-
ro kaHana u3amepeHus
01 PyyHon pexwum. BbiBog
nepBoro WnuM BTOPOro
KaHana namepeHwsi
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MpoaonxeHue Tabnuubi B.1

MapameTp OonycTumble 3aBoackas 3HauvyeHunsa
0603HavyeHue | HaumeHoBaHue 3HaYeHusA KOMMeHTapM" ycTaHOBKa nonb3oBaTena
02 ABTOMaTU4YECKUIn pPeXUM.
BbIBO,El, nepBoro unu BToporo
KaHana uamepeHus
03 PyyHon  pexum.  BbiBog
nepBoro, BTOPOro  KaHana
namepeHuns n AT
04 ABTOMaTUYECKUN pPEXUM.
BblBog nepeoro, BTOPOro
kaHana namepenus u AT
b1-0 Koa tvna 01 Cu 50 (¢=0,00426 °C ) 04
Aatuvka, 09 50M (0:=0,00428 °C ")
paboratoujero 07 Pt50 (0=0,00385 °C )
Ha nepsomM - PP
KaHane 08 50M (¢:=0,00391 °C )
00 Cu 100 (=0,00426 °C ")
14 100M (0:=0,00428 °C ")
02 Pt 100 (0:=0,00385 °C ")
03 100M (0:=0,00391 °C ")
29 Ni 100 (0=0,00617 °C ")
30 Cu 500 (¢=0,00426 °C ")
31 500M (0:=0,00428 °C ")
32 Pt 500 (¢:=0,00385 °C ")
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MpoaonxeHue Tabnuubi B.1

MapamerT OonycTtumble 3aBoackas 3HauyeHus

05°3Haqemep Ham':euoaauwe 3Hquva KommenTapun yCTaHOBKa | nonb3oBaTens
33 500M (¢=0,00391 °C ")
34 Ni500 (=0,00617 °C ")
35 Cu 1000 (0:=0,00426 °C ")
36 1000M (0=0,00428 °C ")
37 Pt 1000 (0:=0,00385 °C ™)
38 10000 (¢=0,00391 °C ")
39 Ni 1000 (0:=0,00617 °C™")
15 53M (0:=0,00426 °C ")
04 TXK (L)
20 TKK ()
19 THH (N)
05 TXA (K)
17 TAn(s)
18 Tnn (R)
16 TNP (B)
21 TBP (A-1)
22 TBP (A-2)
23 TBP (A-3)
24 TMK (T)
12 Tok 0...5 MA
1" Tok 0...20 MA
10 Tok 4...20 MA
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MpoaonxeHue Tabnuubi B.1

MNapameTp Donyctumble KoMMeHTapni 3aBopckas 3HaueHus
0Go3HaueHne Ha3BaHue 3HaueHun ycTaHOBKa nonb3osarens
06 Hanpspkenne
-50...+50 MB
13 Hanpspkenne 0...1 B
oFF BbIKMIOYEH
b1-1 Koppekuus -50.0...+50.0 Cymmupyetcs ¢ 0.0
«cosur N3MEepEHHbIM
Xapaktepuc- 3HaYeHnem
TUKM» ana T1
b1-2 Koppekuus 0.900...1.100 MN3mepeHHoe 3HayeHve 1.000
«HaKIoH YMHOXaeTcst
xapakrepuc- Ha 3aaHHbIi
TUknM» gns T1 K03ahhULMEHT
b1-3 Pexum paboTbl oFF BbIKMIOYEH oFF
BblUUCIMTENS on BKITHOYEH
KBagpaTHoOro
KOpHSI no
nepBoMy BXoay
*b1-5 Mokasanue npu- | —999...9999 0.0
6opa aAns HUX-
Hero npegena
YHUDULMPOBAH-
HOro BXOOHOTO
curbana T1
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MpoaonxeHue Tabnuubi B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonyctumble
3Ha4YeHus

KommeHTapumn

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

*h1-6

MokasaHue
npubopa ans
BEpXHero
npegena
YHUULMPOBaAH-
HOro BXOAHOTO
curHana T1

—999...9999

100.0

Monoxexne
LecaTU4HoOn
TOYKW Npu
nHOMKaunm
napameTpoB
nepBoro kaHana

0,1,2n3

Cwm. MpumevaHmne
Ha cTp. 48

b1-8

Monoca
umncpoBoro
unbTpa nepsoro
KaHana

0.0...30.0

[ea. nam.]

30.0

b1-9

MocTosHHasA
BpeEMeEHM
uncpposoro
unbTpa nepeoro
KaHana

[cek]

e




MpoaonxeHue Tabnuubi B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonyctumble
3Ha4YeHus

KommeHTapumn

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

b2-0

Koa tuna
natyuka,
paboTatoLiero Ha
BTOPOM KaHare

aHarnorNyHb!
napamerpy
b1-0

04

Koppexkuusi
«caBur
xapakrepuc-
TUKM» gns T2

-50.0...+50.0

CymmupyeTcsi ¢
N3mMepeHHbIM
3HaYeHnem

0.0

Koppekums
«HaKMoH
xapakrepuc-
TUKM» gns T2

0.900...1.100

MN3mepeHHoe 3HayeHve
yMHOXaeTcs

Ha 3aJaHHbIN
K03ahhULMEHT

1.000

Pexum paboTbl
BblUUCIUTENS
KBafpaTHoOro
KOpHSI no
BTOPOMY BX04y

oFF

BbIKNKOYEH

on

BKItO4YeH

oFF

*b2-5

[NokasaHue npu-
60opa ans HYKHero
npegena yHudwu-
LIMpOBaHHOro
BXOJHOI0O
curHana T2

—999...9999

0.0
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MpoaonxeHue Tabnuubi B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonyctumble
3Ha4YeHus

KommeHTapumn

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

*h2-6

MokasaHue npu-
6opa ans
BEpXHero
npegena
YHUULMPOBaAH-
HOro BXOAHOTO
curHana T2

—999...9999

100.0

Monoxexne
LecaTU4HoOn
TOYKW Npu
nHOMKaunm
napameTpoB
BTOPOro KaHana

0,1,2n

Cwm. MpumevaHmne
Ha cTp. 48

b2-8

Monoca
umncpoBoro
unbTpa BTOPOro
KaHana

0.0...30.0

[ea. nam.]

30
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MpoaonxeHue Tabnuubi B.1

MapameTp

OGo3HavyeHune

HasBaHue

[fonyctumble
3Ha4YeHus

KommeHTapuun

3aBoackas
yCTaHOBKa

3HauveHus
nonb3oBartensi

b2-9

MocTosiHHas
BpeMeHun
umncpoBoro
unbTpa BTOporo
KaHana

0...99

[cek]

2

Mpumeuanne - B 3aBucumoctn oT mMoaudukauum npubopa U TeKylMX HACTPOeK YacTb MapameTpoB UMM WX
3HaYeHNsT MOryT ObITb CKPbITbl. YCNOBUA [OCTYNHOCTU NSt PeAaKTUPOBAHUA U BO3MOXHbIE 3HAYEHWUS OTAENIbHbIX
napameTpoB criefytoLue:
1. Onsa napametpa A1-1 (A2-1) BOCTYMHbI 3HAYEHNS:
. 01...04 v oFF, ecnn BY anckpeTtHoro Tuna;
. 05...07 n oFF, ecnn BY aHanorosoro tvna.
2. Mapametpbl A1-3 (A2-3) 1 A1-4 (A2-4) gocTynHbl ANS peaakTMpoBaHusi, ecnu JTY paboTtaeT B kayecTBe
peructpartopa (COoTBETCTBYeT 3HayeHuto napameTpa A1-1 (A2-1) = 07).
3. MapameTpbl A1-5...A1-8 (A2-5...A2-8) focTynHbl ANs pedakTupoBaHus, ecnu J1Y pabotaeTt B kayecTBe

YCTPOWCTBA CPaBHEHUS (COOTBETCTBYET 3HaveHuto napameTtpa A1-1 (A2-1) = 01...04).

4. MapameTpbl b1-3...b1-6 (b2-3...b2-6) AocTynHbI ANs pegakTMpPOBaHUs, €Cnu Ha BXoAde UCMonb3yeTtcs
YHUDULMPOBaHHbIN AaTymK (COOTBETCTBYET 3Ha4YeHuto napameTtpa b1-0 (b2-0) = 06,10...13).

* - OTMeYeHbl NapaMeTpbl, 3Ha4YEHUS KOTOPbIX MEHSIIOTCS NPU U3MEHEHUM NapaMeTpoB b1-7 n b2-7

80




MpunoxeHue I'. CoeanHeHne TepMOMETPOB COMPOTUBIIEHUS C
npubopom no ABYXNPOBOAHOWN CXemMe

MpunoxeHre COAePXUT OnNUCaHWe M NPUMEpb! NMOAKMHYEHUS] TEPMOMETPOB CONPOTUBIEHUS MO
OBYXNPOBOAHOW CXeMe.

CoegvHeHne TepMomMeTpa C MpMOOPOM MO OBYXMPOBOAHOW Cxeme NPOV3BOAUTCS B Cryyae
HEBO3MOXHOCTU MWCMOMb30BaHUSI TPEXMPOBOAHON CXeMbl, HampuMep MpW ycTaHOBKe npubopa Ha
obbekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMNPOBOAHLIMU MOHTaXHbLIMW Tpaccamu.

CnepyeT NOMHWUTB, 4TO nokasaHus npubopa OyayT 3aBMCETb OT U3MEHEHWS COMPOTMBIIEHUS
NpOBOAOB NNHWUN CBSI3N «TEPMOMETP — NPUOOP», NPOUCXOASLLErO NOA BO3AENCTBMEM TemnepaTypbl
oKpyxatowiero Bo3ayxa. [ns KoMmneHcauum napasvTHOrO COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL criegytolne AeNCTBIS.

1)Mepen Havanom paboTbl yCTAHOBUTL NepeMblvky Mexay KoHTakTamu Bxog X-1 n Bxog X-2
KneMMHuKa npubopa, a ABYXNPOBOAHYIO MUHUIO NOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2)MNoaxnioynTb K NPOTUBOMONOXHBIM OT NPUBopa KOHLAM NUHWUN CBS3U «TePMOMETP-Nprubop»
BMECTO TepMOMeTpa MarasuH COMPOTMBIIEHWA C KrMaccoM ToyHoCcTM He Gonee 0,05 (Hanpumep,
P4831).

3) YcTaHOBWUTbL Ha MarasvHe COMPOTMBIIEHUI 3HAYeHWe, paBHOE COMPOTUBMAEHUIO TEpMOMETpa
npu Temnepartype 0 °C (B 3aBUCUMOCTU OT TNa AaTyuka).

4)Mopatb Ha npubop nuTaHve u Yepe3d 15-20 cek No NokasaHWsIM LMGPOBOro MHAUKaToOpa
onpeaenuTb BENUYMHY OTKIOHeHUst TemnepaTtypbl 0T 0 °C No KaXgoMy KaHamny U3MepeHust.
5)BBecTn B namsTb npubopa 3HaYeHWEe KOPPEKLMWU «CABWUI XapaKTepUCTMKU» ANS Kax[oro
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kaHana (b1-1 u b2-1), paBHOe NO BENMUYMHE NOKa3aHUsAM Mnpubopa M B3ATOE C MPOTMBOMOMNOXHLIM
3HaKOM.

6)MpoBepnTb NPaBUIILHOCTL 3aaHUsi KOPPEeKUMKW, ANs Yero He W3MeHsst 3HayYeHust conpo-
TUBJIEHUS! HA MarasuHe, NepeBecTy NPMOOP B PEXUM U3MepeHUst TemnepaTypbl U y6eanTbes, 4To npu
3TOM ero nokasaHus paeHbl 00,2 °C.

7)OTKNI0YMTL NUTaHWE ¢ Npubopa, OTCOEANHUTL JIMHUIO CBA3WU OT MarasuHa COnpoTUBIEHWI 1

MOAKIIOYUTE ee K TEPMOMETPY.
Mocne BbINOMHEHNS yka3aHHbIX AeNCTBUI NPMOOP rOTOB K AarnbHelLen paboTe.
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anﬂO)KeHMe [. Bo3MoOXxHble HencnpaBHoCTu n cnocob6bl ux

yCTpaHeHus

B tabnuue [.1 npeacraBneHbl BO3MOXHbIE HEUCTIPABHOCTM U CNOCOBLI MX YCTPaHEHUSI.

Ta6nuua 0.1
MposiBneHue Bo3moXHasi npuinHa Cnoco6 ycTpaHeHusi
Ha wvHgvkaTope B pexume
PABOTA otobpaxatoTcs:
n0.dt [aHHble ellle He roToBbI. Mopoxaath 2...3 cek.
Mpwn nHankaummn AT Ha ogHom 13 | MNpoBeputb  paboTocnocobHOCTL
BXO[OB OBOHapyXeHa aBapuiiHasi | OaT4yMKoB
cuTyaums
0CL.H Temnepatypa «xornogHoro cnasi» | Nposeputb Temneparypy
Bbllle JOMycTUMOW (neperpeB | OKpyxaroLiero BO3gyxa (He
npubopa) AormkHa npesbiwate +50 °C)
0CL.L Temnepatypa «xonogHoro cnas» | NpoBepuTb Temneparypy
HDKE OONyCTMMOW | OKpyXatoLLero BO3gyxa (He
(nepeoxnaxgeHvie npudopa) AomkHa 6bITb Hke +1 °C)
HHHH BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B MapameTpe

BENN4YNHbI
npegena

BbllLle O0nycTMMoro

b1-0 (b2-0) c dakTyeckm
NoACOeANHEHHBIM JaTYNKOM
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MpoaonxeHue Tabnuubi .1

MposiBneHue Bo3moXHasi npuinHa Cnoco6 ycTpaHeHusi

LLLL BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B mapameTpe
BENMUMHbI  HWke pgonyctumoro | b1l-0  (b2-0) c¢  dhakTnyeckn
npenena NnoAcoeaUHEHHBIM AaTYNKOM
O6pbIB MK KOpoTKoe 3amblikaHue | MpoeepuTb paboTocnocobHOCTL
yHuBepcanbsHoro patyvka 4...20 | gatiuvka
MA

|- -| O6pbIB TepmomeTpa | [Mpoeeputb  paboTocnocoGHOCTH
COMPOTUBIEHVST WM TEPMO3reK- | AaTyvka
Tpweckoro npeobpasoBarersi.
Ona  yHUMUMPOBaHHOMO Aatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaeT 1,1 B

0.0.0.0. KopoTkoe 3ambikaHne TepMomeTpa | Nposeputb paboTocnocobHOCTb
COMPOTUBIEHMSI Jartyvka

Hi BbluicneHHoe 3HaveHvie Bbiwe | V3MeHUTb pa3psigHOCTb
[0MyCTMMOro npegena | MHOMUMPYEMbIX 3Ha4YEHUIA
nHOVKaLmm

Lo BblucneHHoe 3HayeHue  Huxe
[0MyCTMMOro npepena
nHOVKaLum
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MpoaonxeHue Tabnuubi .1

MposiBneHue

Bo3moxHas npUyYnHa

Cnoco6 ycTpaHeHusi

3HaveHne TemnepaTypbl Ha
uHgvKaTope B pexume
PABOTA He cooTtBeTCcTBYeT
peanbHon

HeBepHbIN ko TMNa gaTynka

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

Kon, COOTBETCTBYOLLUIA
ucnonb3yemMomy OaTyivky  (CM.
Mpunoxexue B)

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

«COBWUra XapakTepucTuku» U
«HaKIIoHa XapaKTEPUCTUKNY.

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

WcnonbayeTca  aByxnposoaHas | [poussectn coeauHeHune no 3-x
cxema coeauHeHuss npuBopa C | MPOBOAHOW cxeme unu
JaTYMKoM BOCMOMb30BaTbCA peko-

MeHgaumamm (cm. Mpunoxenwe IN)
Oevictne ANEKTPOMarHUTHbIX | OKpaHMpoBaTb  JIMHWUIO  CBSA3U
nomex. patyvka € npubopom, 3KkpaH

3a3eMNTb B O[JHOMN TOYKeE.

Ha nHaukKaTope npv
Hanu4uMM TOKOBOrO CurHana
oToBpaxaroTcs Hynm

HeBepHoe noakntoyeHve gatyunka
K npubopy

MpoBepuTb Cxemy MOAKMOYEHNSI
aatyuka (cm. Mpunoxerve b)

Mpu Harpese TemnepaTypa
yMeHbLUAeTcs U Mpu oxna-
XOEHUM yBenmymBaeTcs

HeBepHoe coeanHeHue npubopa
C Tepmonapoi

N3meHuTb NonNsipHOCTb
NOAKMIOYEHNsT TepMonapbl (CM.
Mpunoxexve B)

HeT nHaukauum 2 kaHana

BbiCTaBneH OAMHOYHBIN  peXUM
WHAMKaUUN.

B napametpe b0-4 3agatb oauH
n3 pexumos (01...04) (cm.
Mpunoxexue B).
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MpoaonxeHue Tabnuubi .1

MposiBneHue

Bo3moxHas npUyYnHa

Cnoco6 ycTpaHeHusi

Moka3aHusa 1 (2) kaHana
aybnupytoT nokasanus 2 (1)
KaHana

Ha Bxog o6oux noruyeckmx
YCTPOWCTB nogaHa ogHa
perynupyemasi BenmunHa

3agatb B napametpe A1-2
3HayeHve 01, B napameTtpe A2-2
3HayeHne 02 (cm. MNpunoxenve
B)

He pab6otaet
YyCTPONCTBO

BbIXOQHOE

3aaaH HeBEpHbI pexunmM paboTbl
NOrMYecKoro ycTpoucTaa

3apatb B napameTpe A1-1 (A2-1)
Tpebyembii pexum paboTbl (CM.
Mpunoxexue B)

Mpy BKtoveHun npubopa  Temne-
paTypa oka3blBaeTcs B 30He TycT+A

M3MeHnTb 3HadYeHne A

3agaHa 3adepxka  BKIIOYEHUS
BbIXOAHOMO YCTPOWCTBA

3agatb  3HauveHue
A1-5 (A2-5),
(cm. MNpunoxenue B)

napametpa
paBHoOe 0

BbixogHoe yCTpPOMCTBO He
cpabaTbiBaeT npu  OoOCTU-
XEeHUW 3a4aHHbIX rpaHnL,

BBefeHO MWHMManbHOe Bpems
HaxOXOEHUs1  BbIXOOHOTO  YCT-
pONCTBa BO BKITKOYEHHOM W (u)
BbIKIMOYEHHOM COCTOSIHUM

3agaTb 3HayeHve napameTpoB
A1-7 (A2-7) n A1-8 (A2-8),
paBHoe 0 (cM. Mpunoxexue B)

3afaHa 3agepikka BblKMoYeHus
BbIXO[JHOTO YCTPOWCTBA

3apaTb  3HayeHue
A1-6 (A2-6)
(cm. MNpunoxenune B)

napametpa
paBHoOe 0

Ha BXOZ, 110rN4ecKoro
ycTponcTtea nogaHa AT

3apaTb B napameTtpe A1-2 (A2-2)
3Ha4eHne 01 mnm 02
(cm. Mpunoxenune B)
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OKoOH4aHue Tabnuubl .1

MposiBneHue Bo3moXHasi npuinHa Cnoco6 ycTpaHeHusi
HeBo3MOXHO M3mMeHuTb | BbicTaBneHa 3awmTa oT | 3agatb B napameTpe A0-0
3HayeHus napameTpoB T M | U3MEHeHWs yCTaBOK 3HayeHne 01 wnm 02 (cm.
A Mpunoxetxue B)

Henb3as n3MeHuTb | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0
napameTpbl rpynnbl A N3MEHEHNS YCTaHOBOK 3agatb 01
n(unm) b

87




MpunoxeHue E. KOcTupoBka npubopos
E.1 O6wwue ykasaHusa

lOctvpoBka  JOMmKHa  MPOM3BOOMTLCS  TONMBbKO  KBaNMUMLMPOBAHHBIMKM  CrieLManucTamm
METPOSIOTMMECKMX CIYO NpW YBEMWYEHWW MOTPELUHOCTM W3MEpEHWst BXOAHbIX NapaMeTpoB CBEpX
YCTaHOBMEHHbIX 3HayYeHui. [pou3BOAMTCA HOCTUPOBKA TOMBKO aHamnoroBbIX BbIXOAOB. YHUBEpPCarnbHble
BXoAbl Npubopa 06nafatoT BbICOKON TOUHOCTLIO U3MEPEHWS U HE TPEBYIOT FOCTMPOBKM.

E.2 KOcTupoBKa BbIXOAHbIX
uuncppoaHanoroBbIx NpeobpasoBaTenen

«napameTp-ToK» 4...20 mA (Bbixoa Tuna W)

MomknounTb K lOCTMPYeMOMY BbIxogy Harpysky Ru, u

BOMbTMETP cornacHo pucyHke E.1. B kavectBe Ru MOXHO

1cnonb3oBaTbh MarasuH conpotueneHuii P4831 nnu nogoGHbIv emy

C KraccoM ToyHocTM He Gonee 0,05, a kayecTBe BonbTMeTpa —
npubop ¢ knaccom TovHocTu He Gonee 0,05, Hanpumep B1-12.
YcTaHOBUTbL Ha MarasvHe 3HadeHue conpoTusrieHms 500,00 Om.

Mopatb nutaHme Ha npubop. Ha undppoBoM wuHAMKaTOpe
npubopa o0TOGpPa3nNTCA TeKyllee 3HayeHne W3MEePSEMON BENUYMHbI.
Mpubop Haxogutcs B pexxume PABOTA.

FOcTnpoBka 3aknovaetcd B noabopke  KO3dULMEHTOB Ans
MWHUManbHOMO Y MakCMMaribHOrO 3Ha4eHUs! BbIXOLHOIO Toka.
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PucyHok E.1



HOcTupoBKa MMHMManNbLHOro 3Ha4eHus (4 MA) BbIXOOHOrO ToKa:

HOcTupoBKa MakcMManbHOro 3Ha4eHus (20 MA) BbIXOQHOrO TOKa:

BOWTU B pexum 3adaHnsa Koaa nyTeMm HaxaTtua n yaepxaHna He meHee 3 CeK. KHOMKn

A oY
3adaTb KHOMKamu n 3HavYeHune Koga roCTUPOBKN:

ons Beixoga 1 — 200, ans Beixoga 2 — 202; @‘1’8
HaXaTb KHOMKY ’E Ha uudposom wnHavkatope npubopa nosiBUTCS 5y
&

3HaueHMe napameTpa noaGopa, COOTBETCTBYWOLLEE MUHUMAMNbHO

BO3MO>XHOMY 3Ha4Y€HUI0 BbIXOAHOIO TOKa,

A, , %
KHOMKamMu n Ha nuueBou naHenu npm60pa YCTaHOBUTbL Takoe
3HayeHve NapameTpa noabopa Ha MHAMKaTope nNpubopa, YTobbl NageHe B1-12

HanpsbkeHWsi Ha MarasvHe CconpoTuBReHui beino pasHo 2,00+0,02 B
(4To cooTBeTCTBYET MUHUMaNbHOMY TOKy 4 MA). OTO 3HayeHWe KOHTpOnuMpyeTcs Mo
nokasaHusm BonbTMeTpa B1-12;

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

BOWTM B PEXWM 3a[1aHNa KOAa NyTeM HaXaTus 1 yaepKaHus He MeHee
3 cek. Knonkwm [™;

S pYA
3agaTtb KHoMKaMm E n E 3Ha4YeHue koda HCTUPOBKU:
ons Beixoga 1 — 201, ansa Beixoga 2 — 203;

nPQr;
HaxkaTb KHOMKY . Ha uudpoBom nHaukatope npuGopa nosiBUTCS
3Ha4YeHWe napameTpa nogbopa, COOTBETCTBYIOLEE MUHUMANbHO BO3MOXHOMY 3HauYeHMo
BbIXOJHOrO TOKa;
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. Ig [g "

KHOMKamu " Ha nuueBo NaHenu nNpubopa ycTaHOBUTL Takoe 3HayeHue napamerpa
nonbopa Ha uvHAMKaTOpe npubopa, 4YTOObI MageHUe  HanpsikeHUst  Ha MarasuHe
conpoTtmerieHuii 6bino pasHo 10,0+0,1 B (4TO coOTBETCTBYET MakcumanbHOMYy Toky 20
MA). 3TO 3Ha4YeHNe KOHTPONUpyeTcs No NokasaHusiM BofnbTMeTpa B1-12.

. HaXxaTb KHOMKY b | Mpubop nepenget B pexxum PABOTA.

E.3. OcTupoBKa BbIXOAHbIX LiMpoaHanoroBbIiX NpeobpasoBarenen
«napameTp-HanpsibkeHue» 0...10 B (Bbixog Tuna YY)

MogknounTb K CTUPYEeMOMY BbIXo4y Harpy3ky Ru, n BonbTMeTp cormacHo pucyHke E.2. B
KavyecTBe Ru MOXHO Mcnonb3oBaTb MarasvH conpotumerieHui P4831 unv nogoBHeIn emy © knaccom

ToyHOCTM He Oonee 0,05, a kavecTBe BOSfbTMETpa — npubop ¢ 3

Krnaccom To4HocTu He Bonee 0,05, Hanpumep B1-12. YcTaHoBUTL Ha O 00

MarasuHe 3HauyeHue conpoTuenexus 2000,00 Om. 21PM1 @ © ©
Mopate nuTaHne Ha npubop. Ha umcpoBoM wuHAMKaTOpe Buaxon X-1 | =2000,00 0w

npubopa oTobpasnTca Tekyllee 3Ha4YeHne N3MepSeMOon BEeNMYUHBI.
MpuGop Haxogutcs B pexxume PABOTA.
KOcTupoBka 3akntoyaetcs B noabopke KoahhUUMEHTOB ANst
MWHMManbHOTO Y MaKCMMaribHOrO 3Ha4YeHMUS BbIXOAHOIO Toka.
HOctupoBka MuHumanbHoro 3HauveHusi (0 B) BbixogHoro
HanpsKeHus:

. BOWTU B pexXxuM 3afjaHua Koda MyTeM Haxatus wu

yaepXxaHua He MeHee 3 ceK. KHOMKM ; Y\

B1-12

Beixop X-2

Buixop X-3 I
-24B
+24 B

o
e  3adaTb KHOMKaMu IZ 7 [g 3HayeHue Kofa IOCTUPOBKU: PucyHok E.2
ans Beixoga 1 — 200, ans Beixopa 2 — 202;
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near,|

HaxkaTb KHOTKY ’: Ha umdpoBoM vHaMKaTope NpuGopa NosiBUTCS 3HaYeHWe napameTpa
noaGopa, COOTBETCTBYHOLIEE MUHMMANbHO BO3MOXHOMY —3HAYEHMIO
BbIXOOHOTO TOKa;

M ~

KHOMKamu " Ha nuueBol naHenu npubopa yCcTaHOBUTL Takoe
3HaveHve napameTpa nogbopa Ha nHaukaTope npmbopa, YTobbl NageHne
HanpsbkeHWsi Ha MarasvHe conpoTuBneHui beino pasHo 0,00+0,02 B
(4TO cooTBETCTBYET MMHUManbHOMy HanpsbkeHuto 0 B). O1o 3HaueHuve
KOHTPOMMpyeTcs No nokasaHusm BonbTmeTpa B1-12;

B1-12

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

HOcTupoBka MmakcuMmanbHOro 3Ha4yeHus (10 B) BbIXoaHOro Hanps>KeHus:

BONTU B pPeXum 3agaHna Koaa nyteMm HaxaTtua n yaepxaHna He meHee 3 cek. KHonku IE;

S pYA
3apaTtb kHonkamu [N 1 [V sHaueHmne koga 10CTMPOBKM:
aons Beixoga 1 — 201, ansa Beixoga 2 — 203;

,:

nPQr;

HaXaTb KHOMKY . Ha undppoBom umHamkaTtope npubopa nosiButcs

3HayeHve napameTpa noabopa, COOTBETCTBYOLLIEE MUHUMANBHO 7 B
!
T

BO3MOXXHOMY 3HA4Y€HWUIO BbIXOOHOIO TOKa,
A W o s
KHOMKamMun n Ha nuueBon naHenu I'IpVI60pa YCTaHOBUTb Takoe 7
3HaueHVe napameTpa noaGopa Ha uMHouKkaTope npubopa, 4To6bI
najeHne HanpsikeHWsl Ha MarasyHe COMPOTUBMEHWA BblNo paBHO g

10,0£0,1 B (4TO cooTBeTCTBYET MakcumarnbHOMy HanpsbkeHuio 10 B).
3TO 3HaYeHne KOHTPONMPyeTCH No NokasaHuaM BonbTMeTpa B1-12.

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.
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