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HacTtosilumii OKYMEHT siIBnsieTcs penpe3eHTaTUBHbIM BapuaHTOM PYKOBOACTBA MO
akcnnyataumm 2TPM1, upaeHTUYHbBIM NO COAEPXaHUIO 3TaJIOHY PYKOBOACTBA MO
akcnnyatauun KYB®. 421210.002 P3, npoweawemy ceptudukaumio B KOMNaeKre ¢
npu6opom B ®dDepepanbHOM areHTCTBE MO TEXHUYECKOMY PEeryjiMpoBaHuio U
MEeTPOoJIorUMm.




BeBeneHue

HacTtoswee PykoBOACTBO NO  3KCcnyaTtaumm npegHasHavYeHo s O3HaKOMJIeHUs
obcnyxxuBaloLLero nepcoHana ¢ YCTpomcTBOM, NMPUHLMINOM AEACTBUSA, KOHCTPYKLIMEN, TEXHUYECKOM
akcnayaTauunen 7] obcnyXnBaHmem n3mepuTena-perynaropa MWKPOMNPOLLECCOPHOIO
AByxkaHanbHoro 2TPM1 ¢ yHuBepcanbHbIMU U3MEPUTENBHBIMU BXOAAMMU (B AaNbHENLEM MO TEKCTY
MMEHYEMOro «npnbop»).

Mpubop BbinyckaeTcst cornacHo TY 4211-016-46526536-2005 1 umeet cepTndukat COOTBETCTBUS
[OCT-P. Mpnbop 3apernctpuposaH B FocynapcTBEHHOM pPeecTpe CpeacTs uamepeHuin nog, Ne 22285,

Mpunbop cootsetrcTByeT MOCT 12997 n OTHOCMTCH K W3OENUSM TOCYLAPCTBEHHON CUCTEMbI
NPOMBILLNIEHHbIX NPMOOPOB U  CPeacTs  asTtoMaTm3aumn. [lpy STOM, MO YCTOMHMBOCTM K
3NEKTPOMarHUTHbIM BO3OENCTBUSM U MO YPOBHIO M3/yHaeMblX paamornoMex npubop COOTBETCTBYET
obopynosaHuio knacca A no FOCT 51522 (MOK 61326-1).

Mprbop ob6nafaeT ynyyleHHbIMU XapakTepUCcTUKaMU:
. BbICOKasi MTOMEX0YCTONYMBOCTb K 3/1IEKTPOMArHUTHBIM BO34ENCTBUSIM;
. YBEJIMYEHHBI CPOK FrapaHTUmW, rAPaHTUHBIA CPOK 0O6CNYXMBaHWS COCTaBNseT 5 nerT;
. NOBLILLIEHVE YHMBEPCANbHOCTU Npubopa, no3sossiowee 6onee rMbKO MCNOAL30BaTb
NPUOOPLI U YMEHbBLINTb X HOMEHKIATYPY 3@ CHET UCMOb30BAHNSA:
"  YHUMBEPCasbHbIX BXOOOB;
L] BCTPOEHHOI0 WCTOYHMKA HanpsikeHns 24 B ans nutaHus akTUBHBIX AAaTYMKOB,
BbIXOAHbIX @HAN0oroBbIx yCTPOMUCTB (LAI) nnn opyrnx HN3KOBONbTHbIX Lienen ACY.
Mpubopbl BbINyckaloTca knacca ToyHoctn 0,25; 0,5. Knacc TO4yHOCTM 3aBUCUT OT Tuna
noaK/04aeMOro BHELUHEro aaTymka.



Mpnbop M3roTaBNMBaETCA B Pa3NUYHbIX MOAMdUKALMSAX, OTAMHAOLIMXCA APYyr OT Apyra
KOHCTPYKTUBHBLIM WCMOSIHEHWEM W TUMOM BCTPOEHHbLIX BbIXOAHbLIX YCTPOMCTB. WMHdbopmMaums o
Moamdmrkaummn npubopa 3amndposaHa B KOAE NOJIHOrO YCIOBHOMO 0603HaYeHUS:

2TPM1 - X. Y. XX
|Tun npubopa Ij_
| KOHCTPYKTUBHOE UCTONHEHWE
| 0Bo3HaueHe neperyHLIX NpeoGpa3sosateneit
| Twn BCTPOEHHBIX BLIXOAHBIX YCTPOHCTB
KoHCTpyKTUBHOE ucnonHeHue:
H - KOPMNyC HAaCTEHHOro KpensieHus ¢ paamepammn 130x105x65 MM 1 cTeneHbio 3awmnTsl IP44;
118 ] - KOPMNyC LIMTOBOro KpenneHuss ¢ pa3mepamm 96x96x65 MM 1 cTeneHblo 3aluTbl CO
CTOPOHbLI NepeaHen naHenu IP54;
2 - KOpMNyC LUMTOBOro KpernieHns ¢ pasmepamu 96x48x100 MM M CTeneHbio 3almnTbl CO

CTOPOHbLI NepeaHen naHenu IP54.

[abapuTHbIe YepTexun KOpnycoB NprubopoB NpmuBeaeHsbl B Mpunoxexnn A.
Y — yHUBepcanbHble U3MEPUTESIbHBIE BXOAbI.



Twun BCTPOEHHOIO BLIXOAHOro yctporictea (BY):

OGo3Ha4eHue
Twn BbIXOOAHOIO 3/IEMEHTa TexHn4yeckue napameTpbl
BbiXoaa
P KOHTaKTbl 31EKTPOMarHUTHOrO pese TokHe 6onee 8 A mpu HanpsbrkeHm He Gornee 250B (501L)
K OnTonapa TpaH3ncTopHas MocTosHHbIN ToK He 6onee 400 MA Npu
n-p-n-tuna HanpsixeHnn He 6onee 60 B
T Bbixoa, 4na ynpasneHus BHELWHUM BbixogHoe HanpsixeHue 4...6 B, NOCTOSHHbIN TOK
TBEPAOTENbHbIM pene He 6onee 25 MA
c OnTONapa CUMMCTOPHas! Tok He 6onee 50 MA Npu NepemMeHHOM
HanpsxeHun He 6onee 250 B (50 Ny)
" LLAM «NapaMeTp — Tok» MocTosHHbIN TOK 4...20 MA Ha BHELUHel Harpyske
He 6onee 1 kKOM, HanpsixeHne nuTanus 12...30 B
v LIATT «N1apaMeTp — HaNpsXEHMUEs MocrosiHHoe HanpsbkeHve 0....10 B Ha BHeLLHEN Harpy3ke

He MeHee 2 KOm, HanpsbkeHne nutarms 16...30 B

Mpumep 3anucyn 0603HaveHns Npubopa B AOKYMEHTaAUMW APYroi NpoayKUUn, rae OH MOXeT

ObITb NPUMEHEH:

U3mepuTenb-perynaTop MUKPONPOLLECCOPHbIA ABYXKaHanbHbii 2TPM1-W1.Y.PU
TY 4211-016-46526536-2005

Mpumep 3anucu 0603HaveHns Npubopa npu ero 3akase: 2TPM1-L1.Y.PU

Mpy 3TOM M3rOTOBNEHMIO 1 MOCTABKE MOAIEXUT U3MEPUTENb-PENYIITOP MUKPOMPOLIECCOPHbLIN 2TPM1
B KOPIMyCe LUMTOBOro KperyieHusi ¢ pa3mepamim 96x96x65 MM. Tvn BCTPOEHHBIX BbIXOAHBIX YCTPOWCTB — pene
3neKTpoOMarH1THoe 1 UmdpPOo-aHasIoroBbI NPeobpa3oBaTesb «NapaMeTp-Tok» 4...20 MA.

Mpwn 3akaze npubopa Cc KoMnnekTaumeln oUCKPeTHBIM U aHanoroselM BY cnenyeTt yuntbiBaTh,
4YTO NEPBLIM MO NMOPSAKY AOMKHO OblTb TONBKO BY AMCKPETHOro Tvna, a BTOPbIM — aHanoroBoro
(o603HaveHne Bnga 2TPM1-L1.Y.UP He nonyctumo).
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1. HasHauyeHue npubopa

N3mepuTtenb-perynatop  MMUKPOMPOLECCOPHbIn  2TPM1  COBMECTHO C  NepBUYHLIMU
npeobpasoBaTensamm (AatynkamMm) npegHasHavyeH a1 USMepPeHns 1 perynpoBaHns TemnepaTtypbl
N Opyrux GU3NYEeCKUX MapamMeTpoB, 3HAYEeHWE KOTOPbIX BHELIHUM [OaT4MKOM MOXeT ObiTb
npeo6bpa3oBaHO B CUrHasbl MOCTOSIHHOIO TOKa WA HanpsiXXeHus!.

Mpnbop MoXeT ObiTb MCMOJSIb30BaH AJ1I1 U3MEPEHUS U PeryimpoBaHuUs TEXHOMOrMYEeCKnX
NPOLLECCOB B Pa3/IMYHbIX OTPACASAX NPOMbILLIEHHOCTU, KOMMYHAIbHOIO N CENbCKOrO XO39CTBA.

Mpnbop NO3BONSET OCYLLECTBAATL Cheayolme GyHKUNN:

n3MepeHne Temnepatypbl uU/wmavM Opyrux GU3NYEcKUxX BeNNYUH (OaBfIEHUS, BIAXHOCTU,
pacxoda, YPOoBHS U T.M.) B ABYX Pa3/IMYHbIX TOYKAX C MOMOLLLIO CTaHAAPTHbIX AATHMKOB,
NoAKJIIo4aeMbIX K YHUBEPCabHbIM BXOAaM Npnbopa;

HE3aBMCUMOE PEryinMpoBaHne OBYX W3MEPSIEMbIX BEIUYMH MO  ABYXMO3ULNOHHOMY
(penertHOMYy) 3aKOHY;

perynMpoBaHne OOHON U3MEePSEMON BENMUYMNHBI MO TPEXMO3ULIMOHHOMY 3aKOHY (C ABYMSsI
«yCTaBKaMu» 1 ABYMS1 YCTPOMCTBAMM YNPABAEHUS HA OOVH KaHas KOHTPONS);

BbIYWCNIEHME U PEryMPOBaHME Pa3HOCTU ABYX N3MePSeMbIX BENYNH (AT=T1-T2);
BbI4MCNIEHME KBAAPATHOrO KOPHS U3 3HAYEHNN YHUDULMPOBAHHbBIX BXOLAHbIX CUTHANOB;
oTOOpaXeHne BbIOPAHHOIO TEKYLLEro M3MEpPEeHusi Ha BCTPOEHHOM CBETOAMOLHOM
LMbPOBOM MHONKATOPE;

dopMmnpoBaHue BbIXOAHOro Toka 4...20 MA unu Hanpsxxenus 0...10 B ona permnctpaumn
VAN YNPaBAEeHUs UCMOJSIHUTENIbHBIMU MexaHn3mamu no 1-3akoHy (Mpy UCNonbL30BaHUN B
Ka4yeCTBe BbIXOOHOMO YCTPOMCTBA LUmMbpo-aHanoroBoro npeobpasosatens (LIAM)).



2. TexHM4YeckMe xapakTepucTUKu 1 yCJI0BUS 3KCnyaTauum

2.1. TexHU4YecKne xapakTepucTukm npudopa

OCHOBHble TEXHNYECKMNE XapaKTepuCTUKn npnbdopa npueeaeHsl B Tabn. 2.1+2.3.

Tabnuua 2.1
XapakTepucTuku npubopa
HaumeHoBaHue 3HauyeHue
JlnanasoH NnepeMeHHOro HaNpPsXKeHUs NUTaHns:
HanpsxeHue, B 90...245
yacTtoTa, 'y, 47...63
MoTpebnsemasn MOLWHOCTb, BA, He 6onee 7
HanpsixeHve BCTPOEHHOr0 UCTOYHUKA MUTAHUSA MOCTOSIHHOIO TOKa, B 24 +2 4
MakcrmanbHO fONYCTUMbIA TOK BCTPOEHHOIO MCTOYHMKA NMUTaHUS, MA 80
KonuyecTtBo kaHanoB 2
Bpemsa onpoca Bxopa:
TEPMOMETPbI CONPOTUBIIEHNS, C, HE Bonee 0,8
TepMoanekTpuyeckne npeobpasoBaTenm 1 yHUPULMPOBaHHbIE
CUrHasbl MOCTOSIHHOI O HAMpPSXXeHUs U TOKa, C, He bonee 0,4
Mpenen 0CHOBHOV NPUBEAEHHOM NOrPELLIHOCTY NPU N3MEPEHUN:
TEpMOoanekTpuyeckumm npeobpasosarensamu, % +0,5
TEPMOMETPaMM COMPOTUBAEHUS U YHUDULIMPOBAHHBIMW CUTHANaMm
NOCTOSIHHOI O HaNPSHXeHWA 1 Toka, % +0,25




MpogomkeHue Tabn. 2.1

HaunmeHoBaHue 3HayeHue

CTteneHb 3awmTbl Kopnyca

HacTeHHbIN H P44

wymTosble L1 v LLI2 (co CTOpOHbI NMLEBOW NaHenmn) IP54
[abapuTHble pasmepsbl Nnpubopa:

HacTeHHbIN H, MM (130x105x65)+1

wuToson LT, MM (96x96x65)*1

wuTtosom L2, MM (96x48x100)+1
Macca npubopa, kr, He 6onee 0,5
CpefHuin cpok cnyxosbl, net 8

Ta6bnuua 2.2
Ucnonb3yemMblie Ha BXOAE CUTHasIbl NTOCTOSIHHOIO TOKa U HanpsXeHus
3HauyeHune Mpeanen
Awvana3oH envuHULbl OCHOBHOW
HaumeHoBaHue = o o
namepeHuii, % Mnagwero npuBepeHHOoN
paspsaa, ea. u3M. | norpewHocTi, %
CurHan nocTOSIHHOI 0 HanpPsXXeHUs
-50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudpunumpoBaHHbie curHansi no N'OCT 26.011-80

0..1B | 0...100 | 0,1;1,0 | +0,25




MpogonxeHue Tadn. 2.2

3HavyeHune Mpenen
AnanasoH eANHULLbI OCHOBHOM
HanmeHoBaHune - o
namepeHui, % Mnaawero npuBeaeHHOW
pa3psaa, ea. usaMm. | norpewiHocTu, %
0...5MA 0...100 0,1;1,0
0...20 MA 0...100 0,1;1,0 +0,25
4...20 MA 0...100 0,1;1,0

MpumeuyaHmne. MakcuManbHO BO3MOXHbIA AWANas3oH WHAUKAUUKM  OT

-999 po 9999. [pwm

MHOVLMPYEMbIX 3HA4eHusxX Boiwe 999,9 n Hmxe muHyc 199,9 LeHa eaMHMUBl Maawero paspsaa

paBHa 1.
Ta6bnuua 2.3
Ucnonb3yemsbie Ha BXoAe nNepBUYHbIe Npeobpa3oBaTenu (4aT4nku)
3HauyeHune Mpepen
Anana3oH eANHULLbI OCHOBHOWM
HaumeHoBaHue uamepenuii, °C Mnaglwero npuBeaeHHOM

paspsaa, °C?

norpewHocTn, %

TepmMmoMeTpbl CONPOTUBIIEH
con

nano OCT P 8.625

-2006 wnu TepmonpeoOpa3oBaTenu
poTuenexus no FOCT 6651-94 °

Cu 50 (0."=0,00426 °C ") —50...+200 0,1
50M (a=0,00428 °C ") —200...+200 0,1;1,0
Pt 50 (0=0,00385 °C ) —200...+850 0,1;1,0
50 (0:=0,00391 °C ) —240.. +1100 0,1;1,0

+0,25
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpepnen
HanmeHoBaHWe Anana3oH eAnHULLbI OCHOBHOM
namepenuii, °C Mnaplwero npuBeeHHo
paspsaa, °C? norpewHocTn, %
Cu 100 (a=0,00426 °C™) -50...+200 0,1
100M (0=0,00428°C™") —200...+200 0,1;1,0
Pt 100 (¢=0,00385°C ") —200...+850 0,1;1,0
1000 (a=0,00391°C™") —240...+1100 0,1;1,0
Ni 100 (a=0,00617°C"™") -60...+180 0,1
Pt 500 (¢=0,00385°C™") —200...+850 0,1;1,0
500M (a=0,00391°C™) —250...+1100 0,1;1,0
Cu 500 (0=0,00426°C™") -50...+200 0,1 +0,25
500M (0=0,00428°C"™") —200...+200 0,1;1,0
Ni500 (a=0,00617°C™") -60...+180 0,1
Cu 1000 (2=0,00426 °C™) -50...4+200 0,1
1000M (a=0,00428°C™") —200...+200 0,1;1,0
Pt 1000 (a=0,00385°C™") —200...+850 0,1;1,0
1000MN (a:=0,00391°C™) —250...+1100 0,1;1,0
Ni 1000 (a=0,00617 °C™") -60...+180 0,1
TepmoanekTpuyeckue npeodbpaszosatenm no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0,5
TXK (J) —-200...+1200 0,1;1,0 (+0,25)*
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MpoponmxeHue Tadbn. 2.3

3HavyeHune Mpepen
AnanasoH €ANHULbI OCHOBHOWA
Haumenosakue namepenuin, °C Mnaguwero npuBeneHHoMN
paspsaa, °C? norpewHocTn, %
THH (N) —200...+1300 0,1;1,0
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0 £0.5
TP (B) +200...+1800 0,1;1,0 (¢5 2'5),,,
TBP (A-1) 0...+2500 0,1;1,0 ’
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
MpumeuyaHuns.

1)

TemMnepaTtypHoll  KOIDPUUUEHT TepmMomMeTpa CONPOTUBIEHUS —

OTHOLWIEeHMe pa3HULbl

COMPOTUBIIEHNI AaTynka, naMmepeHHsix npu temnepatype 100 1 0 °C, k ero conpoTUBNEHMIO,
namepenHHomy npu 0 °C (R,), AeneHHoe Ha 100 °C v OKpYrneHHOE A0 NATOr0 3Haka rMocne 3ansToi.

2)

paeHa 1 °C.

¥ ponyckaeTcs

npuMeHeHune

HecTaHOapTn3oBaHHOIo

MegHoro

npu temneparype Bbiwe 999,9 n Huxe muHyc 199,9 °C ueHa eguHMLbl MAaaLIero paspsaa

TepMomeTpa

conpoTmenexus ¢ R, =53 Om G= 0,00426°C ' v aranasoHoM uamepeHmii ot — 50 go +180 °C.

4)

OCHOBHaﬂanBeﬂeHHaﬂﬂOFpemHOCTbﬁeSKXC.
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2.2. YcnoBua 3KkcnlyaTauum npuéopa

[0 yCTOMYMBOCTU K MEXAHNYECKNM BO3LAENCTBMAM NpuY aKcnayaTaumm npnbop coOoTBETCTBYET
rpynne ncnonHenns N2 no FOCT 12997-84.

Mo ycTOMYMBOCTM K KAMMaTMYECKMM BO3AENCTBMAM Mpu  3Kcrlyatauun  npubop
COOTBETCTBYET rpynne ncnonHexms B4 no FOCT 12997-84.

Mpw aTom Npubop akcnnyaTupyeTcs Npy CNeayoLwmx yCloBusx:

e  3aKpbITble B3pblBOOE30MacHbIE NOMeLLEeHMS 6e3 arpecCrBHbIX MapOB U ra3os;

. TemnepaTypa OKpy>XaloLero Bosayxa ot +1 o +50 °C;
. BEPXHWUIN Npeen OTHOCUTENBHOWM BAAXHOCTU BO3ayxa — He 6onee 80 % npu +35 OC un

bonee HU3KMX TemnepaTtypax 6e3 KOHAEHCaLMW BAaru;
. aTtmocdepHoe aasnenuve ot 84 no 106,7 kMa.

MpumeuyaHue. TpeboBaHWs B 4YaCTM BHELWHUX BO3AENCTBYIOLWMX AKTOPOB SABASIOTCSA
oba3aTesNibHbIMU1, Kak OTHOCSsILLMECs K TpeboBaHMsaM 6e30MnacHOCTH.
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3. YcTpoiicTBo n paboTa npnbopa

3.1. MpuHUuMN pencTeua

CTpykTypHasa cxema npubopa npmeeneHa Ha puc. 3.1.

2TPM1
Gnok 06paboTki AaHHLK
I
Rxﬁ1 y . 1..,..-. 1 ¢;J., il BLMUCIHMTEN| ) " - oo 1
BXO0 TP en S—a| Hem
arav 1 i I _mml x Harpyaxe 1
| o :
0,
Ba 2 ocanwe | | [aspoooor] [owomren | e nv2 il BY2 Hm
Vel Bx0A 2 K K Harpysre 2
ATk 2 L

I'H"lﬂl
ooy

Puc. 3.1. CrpykrypHas cxema npubopa

Mpubop comepXWT [Ba KaHana YHMBEPCAllbHbIX BXOLAOB [J1s1 MOAKIIIOYEHUS MEPBUYHbBIX
npeobpasosaTesieit (OaTtyMkoB), 610K 06paboTKM AaHHbIX, YeTblpexpas3psaHblii CBETOAMOOHLIN
uMdpoOBO WHAMKATOP W BbIXOOHbIE YCTporcTea (BY),
BHELUHUM 00opynoBaHneM. Bnok 06paboTkn AaHHbIX BKOYaeT B cebs Asa LMPPOBbIX GUbTpa,

13
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[Ba BblYUCINTENS KBAAPATHOINO KOPHS, BbIYUCAUTENb PA3HOCTU M3MEPEHHbIX B ABYX KaHanax
BEJINYMH 1 ABa Nornyeckux yctponctea (J1IY1, J1Y2).

Jlornyeckme ycTporicTBa B COOTBETCTBUM C 3anporpaMMMpOBaHHbIMW MOJSIb3OBATENEM
GYHKLUMOHaNbHbIMK NapaMeTpamMm GOpPMUPYIOT CUrHabl YNPaBneHUs BbIXOAHbIMW YCTPOMCTBAMMU.
3a kaxabiM 13 J1Y 3akpenneHo co6CTBEHHOE BbIXOAHOE YCTPOMCTBO, KOTOPOE, B 3aBMCUMOCTU OT
Moaudukaummn npnbéopa, MoXeT ObiTb ANCKPETHOro unu aHanorosoro Tuna (cm. n. 3.2.5). JIY
paboTaloT He3aBUCMMO APYr OT Apyra.

3.1.1. Uudppoeaga punbTpaumsa n Koppekums uamepeHui
3.1.1.1. UudppoBas punbTpaumna nusamepeHui

Ona  ocnabneHusi BAUSIHUS  BHELIHWMX WMIMYNAbCHbIX MOMEX Ha  3KCrjyaTauuoHHble
XapakTepucTukm npubopa B NporpaMmmy ero paboTtsl BBeAeHa Lundposas GpubTpaLma pesynbTaToB
M3MEPEHU.

chmprau,mq OCYLLECTBNIAETCH HE3aBMCUMO OJ14 KaXA0ro exoaa n npoBoguTCA B ABa aTana.

Ha nepBom 3tane &unbTpaumm un3 TeKYWNX W3MEPEHUI BXOAHbLIX MapamMeTpoB
0TOUNLTPOBBLIBAIOTCS 3HAYEHUS, UMEIOLLME SBHO BblpaXKEHHbIE «MPOBasbl» UK «BbIOPOCHI».

Ona atoro npubop BbIMUCASIET Pa3HOCTb Mexay pesynbTataMy WU3MEepeHuin BXOOHOMN
BE/INYMHbI, BBINOJSIHEHHbIX B [ABYX MOCNEOHUX UMKNax onpoca, W CpaBHUBAET ee C 3aJaHHbiM
3Ha4YeHMEM, Ha3blBaeMbiM «nonocoit ¢dunbTpa». Ecnv BbluMCNeHHas pas3HOCTb NpeBbllaeT
3ajaHHbIi  npeden, TO NPOU3BOAUTCS MOBTOPHOE M3MEpeHWe, MOJlyYeHHbI pe3ynbTaT
oTOpackiBaeTCs, a 3Ha4YeHne nonockl GubTpa yaBamBaeTcs. B cnyyae noarBepxaeHus HOBOrO
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3HaveHns GUNbLTP nepecTpanBaeTcs (T.e. nosnoca GubTpa YMEHbLLLIAETCSA A0 UCXOAHOWN) HA HOBOE
cTabusibHOE COCTOSIHUE U3MEPSIEMO BENNYUHBI. Takol anropmMTM no3BoNseT 3amTnTb Npudop oT
BO3JENCTBUS  €OUHUYHBIX  UMMYAbCHbIX W KOMMYTALMOHHBIX MOMEX, BO3HMKAOWMX Ha
npouseoacTee npu pabote cMnoBoro 060pya0BaHUS.

Monoca ¢wunbTpa 3ajaeTca B eAuHULAx K3MepsiemMoin  Toar
BeNMYMHbI napameTpamu b1-8 n b2-8 (cm. MpunoxeHne B) ans v
nepBOro 1 BTOPOro KaHanoB, COOTBETCTBEHHO.

Cnepyet nmeTb B BUAY, YTO YEM MEHbLLE 3HAYEHME NOJIOChI a) koHTpONMpYeman Temnepatypa
GunbTpa, TEM Jyylle MOMEXO3ALUNLLEHHOCTb U3MEPUTENBHOMO  Tusw
KaHana, Ho Npu 3TOM (13-32 BO3MOXHbIX MOBTOPHbLIX M3MEPEHWIA)
XyXe peakumsi npubopa Ha ObiICTpoe dakTUyeckoe U3MeHeHue
BXO4HOro napametpa. NoatoMmy npu 3agaHmm nonockl GunbTpa
cnefyet  yunTbiBaTb  MaKCUMaslbHYl0 CKOPOCTb  W3MEHEHMS
KOHTPONIMPYEMOWM BESIMYMHBI, @ Takke YCTAHOBJIEHHYIO AN 6) uneTpes OTKnIONEHE '
NCMoJib3yeMoro gatyvka nepmoanyHoCTb onpoca.

Mpn HeobxoaMMOCTN GUALTP MOXET ObiTb OTKIOYEH
YCTaHOBKOW HYJIEBOI0 3Ha4eHus napameTpos b1-8 (b2-8).

B) BKNOYEH GUNLTP b1-8 t
Ha Btopom 3tane d¢unbTpauum OCYLLECTBASETCSH

crnaxusaHvne (oemndupoBaHMe) curHana C LEeNbio YCTPaHeHus

Tz

LLUYMOBBIX COCTaB/IAOLLMX.
OCHOBHOI  XapakTepPUCTUKOWN criaxusamouwero @uibTpa

ABNAETCA «MOCTOSIHHas BpeMeHu (unbTpa» — VHTEPBas, B P —r——
TeyeHne KOTOPOrOo W3MEHEHME BLIXOJHOrO curHana ¢unbTpa
pocturaet 0,63 OT USMEHEHUS BXOJHOrO CuUrHana. Puc. 3.2. BpemenHbie pHarpammil paGotol

Lndpoesix punsrpos
15



[MocTosiHHasa BpemMeHn dunbTpa 3agaeTcsa B cekyHaax napametpom b1-9 n b2-9 ana kaxporo
BXOAa.

CnenyeT NMOMHWUTb, YTO YBENIMYEHWE 3HAYEHUS MOCTOSIHHON BpPeEMeHW dunbTpa ynydyliaet
NMOMEX03aLUMLLEHHOCTb KaHana N3MepPEeHUsi, HO OJHOBPEMEHHO YBENIMYMBAET €ro UHEPLIMOHHOCTb,
T. €. peakums npmbopa Ha ObICTPble U3BMEHEHUSI BXOLHOM BEIMYNHBI 3aMeLNSeTCs.

Mpn HeobxooMMOCTM PUALTP MOXEeT OblTb OTK/IIOYEH YCTAHOBKOW HYNEBOro 3HayeHus
napameTtpa b1-9 (b2-9).

BpemeHHble gmarpammbl paboTbl LMGPOBbLIX GUALTPOB NEPBOro kaHana npeacTaBneHbl Ha
puc. 3.2.

3.1.1.2. Koppekuus uamepuTenibHON XapaKTepUCTUKN AaTYNKOB

Ons  ycTpaHeHWss HayanbHOW MOrpelHOCT MNpeobpas3oBaHUs BXOAHbIX CUTHANIOB 1
NOrpeLHoCTe, BHOCUMbIX COEAMHUTESIbHBIMU MPOBOAAMUN, U3MEPEHHbIE U OTPUILTPOBaHHbLIE
NPMGOPOM 3HAYEHUSI MOTYT ObITb OTKOPPEKTUPOBAHbI. MOrpPeLIHOCTM BhISBASIOTCS NPV NPOBEAEHUN
METPOJIONMYECKMX WUCMbITAHWIA U YCTPaHAIOTCA MyTEeM BBOAA KOPPEKTUPYIOLWMX 3HayveHuin. B
npubope Ans Kaxaoro Bxoda €CTb ABa Tuna KOPPEKUMM, C MOMOLLLIO KOTOPbIX MOXHO
OCYLLECTBASATL CABUI U UBMEHEHME HaK/TIOHa N3MEePUTESIbHO XapaKTepUCTUKN.

CABUI xapakTepUCTUKU OCYLLECTBNSETCS NyTeM npubaBneHns K U3MEPEHHOWN BeNNYnHE
3HayeHus, 3apgaHHoro napametpamu b1-1 1 b2-1 (cm. MNpunoxenne B) onsg nepBoro n BTOpPoro
KaHanoB U3MEPEHUs, COOTBETCTBEHHO. 3HAYEHUSI CABUra XapakTepUCTUKM AaTyuka 3aJaloTcsl B
eouHMLAx M3MepeHuss GU3MYECKOW BENWMYMHBI U CRyXaT AN KOMMEHCauun MorpeLHoCcTen,
BHOCMMbIX COMPOTUBAEHUSIMW  MOABOASILLMX MPOBOAOB (MPV  MOAKIIOYEHUM TEPMOMETpa
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CONPOTUB/IEHNS MO [ABYXNPOBOAHOM CXeMe), a Takke Mpu OTKJIOHeHUM Yy TepMomeTpa
COMPOTUBNEHUS 3HaYeHns R,.

Mpumep casura n3amepuTenbHON XxapakTepucTuku rpadudeckn npeacTaBieH Ha puc. 3.3.

T,°C 1,°c4
100 : // 100 //
| 663 xoppexsm / | Gea koppesu /
80 | ﬁ/ 80
60 | // 60 | //
g_ 40 : // © Koppexuei ol Vs © KoppexLmeR
I: I / T=Tm+6 r / T=Tm'ﬁ
wl Wf, 0}
|0 20 40 60 80 100 Toam °C 20 40 60 80 100 Toa °C
AR+, |(50) (M13)  (Rrcw, OM) (50) 7.3} (Rycw, OM)
Rotew Ry

Puc. 3.3. Koppexums “coeur xapakrepuctikn® Puc. 3.4. KoppeKkuna “HaknoH XapakTepucTukm™

N3meHeHue HakNoHa XapaKTepPUCTUKMU OCYLLECTBSIETCS NyTEM YMHOXEHUS U3MEPEHHOM (1
CKOPPEKTUPOBAHHOW «CABUIOM», €CJIN 3Ta KOPPeKLMs Heobxoamma) BeNMUYUHbI Ha NMOMNpPaBOYHbIN
KO3pdUUMEHT B, 3HAYEHME KOTOPOro 3aaaeTtcs napameTpamu b1-2 n b2-2 gna nepsoro n BToporo
KaHanoB N3MepPEHNs, COOTBETCTBEHHO.
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[aHHbIli BUA, KOPPEeKUMM WUCMONb3YeTCs, Kak MpaBwuio, A KOMMEeHCauun MNOrpeLuHocTen
caMux JaTYUKOB (HanpuMep, Npy OTKIIOHEHUN Y TEPMOMETPOB COMPOTUBIIEHMS MapameTpa a oT
CTaHOAPTHOIrO 3Ha4YeHWsl) WM MOrpeLlHOCTel, CBA3aHHbIX C Pa3bpoCcoM  COMpPOTUBNEHUN
LIYHTUPYIOLMX Pe3NCTopoB (Npu paboTe ¢ NpeobpasoBaTensiMu, BbIXOAHBIM CUMHANOM KOTOPbIX
ABNSETCH TOK).

3HayeHne nonpaBoyHOro koadduumeHTa B 3agaetcs B 0e3pa3MepHbIX eauHuuax B
nunanasoHe o1 0,900 no 1,100 1 nepepn yCTaHOBKOW MOXET ObITb onpeaeneHo no dopmyne:

B = NdakT / NMnam, (3.1)

roe

B — 3Ha4eHne nonpaBoYHOro koadpdurumneHTa, ycTaHaBIMBAEMOro NapaMeTpomM;

MdakT — pakTnyeckoe 3Ha4YeHne KOHTPOINPYEMOWN BXOAHOW BENNYNHBI;

Muam — n3mepeHHoe NPUBOPOM 3HAYEHME TOM Xe BENNYMHDI.

MprMep M3MEeHeHUs HaKkJIOHa N3MEePUTENIbHOW XapakTepUCTUKN rpadryeckn nNnpeacTaBieH Ha
puc. 3.4.

Onpenennte HEOOXOAMMOCTb BBELAEHMSI MOMPABOYHOrO0 KO3IPPUUMEHTA MOXHO, U3MEPUB
MakcumManbHoe wunn 6nmM3koe K HemMy 3HayeHuMe napameTpa, rAe OTK/IOHEHME Hak/oHa
N3MEPUTENbHOWN XapakTeEPUCTUKM Hanbonee 3aMeTHO.

BHumaHune. 3afaHne KOPPEKTUPYIOLLMX 3HAYEHUIA, OTANYAIOLLMXCS OT 3aBOACKUX ycTaHoBoK (b1-1
=b2-1=0.0nb1-2 =b2-2 = 1.000), U3MEHSET CTaHOAPTHLIE METPOJIOrMYECKNE XapPaKTEPUCTUKN
npubopa W [OMKHO MNPOU3BOOUTBCSH TOMBKO B TEXHUWYECKM OOOCHOBAHHbIX — Clydasix
KBaNN@ULMPOBAHHBIMY CMELMANNCTAMN.
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3.1.2. BbluncneHne KBagpaTHOro KOpHs ¢ y4eTOM HacTpPoeK MacluTabupoBaHus

Ons paboTbl C YHUOULMPOBAHHBIMU [AATYMKaMK, CUHAN KOTOPbIX MPOMOPLMOHANEH KBaapaty
M3MEPSIEMON BENMYMHBI  (OATYMKM  Pacxofa >XWAKOCTM WAM ras3a), B npubopax MChnob3yeTcs
NPOrpaMMHbI MOAYIb BbIMMCUTENS KBAAPATHOIO KOPHS. NSl BKIIIOYEHWS/BbIK/IIOYEHUST BbIYUCAUTENS
HeobX0MMO YCTaHOBWTL COOTBETCTBYIOLLME 3HaYeHVe napameTpoBs b1-3 n b2-3 (cm. Mpunoxexve B).

BbluncneHve kBagpaTHOro KOPHSi, C Y4€TOM HACTPOeK MaclitabupoBaHusi, nocnenyoLlias
BblAaya curHana Ha MHAMKauUMio N COOTBETCTBYIOLEE JTY NponcxoamT no cneayiowen popmyne:

T=n,+J/7,(n,-m,), (3.2)

roe - 3af4aHHOE  MONb30BATENlEM  HUXHEE 3HAYeHWe rpaHuubl  AmanasoHa
" namepenus (b1-5, b2-5);

- 3a4aHHOe  MoMb30BaTesNieM BEepXHEe 3HauyeHWe rpaHvubl  AvanasoHa
8 nameperus (b1-6, b2-6);

| - 3Ha4YyeHMe curHana ¢ aartymka B OTHocuTeNbHbIX eamnHuuax ot 0,000 go 1,000.
X

3.1.3. BbluucneHne pasHoCTU BXOAHbIX CUTHaNOB

Mpu6op NO3BONSET BLIMOJHATL BbIYMCIEHNE PA3HOCTU ABYX U3MEPSEMbIX BENYUH BXOAHbIX
curHanoB AT=T1-T2. MNony4yeHHas pa3HOCTb MOXET Kak BbIBOAMUTLCS HA MHOMKALMIO (CM. napamMeTp
b0-4), Tak 1 NCNONB30BATLCA NPU PErynnpoBaHmm (CMm. napameTpbl A1-2 n A2-2). B Tom cny4ae,
€CNN BblYMCIEHHAs Pa3HOCTb BbIXOOWUT 3a npenesnbl MHAukaumu, Ha uHamkatop OyneT BbiBEAEHO
COOTBETCTBYloLLLEE coobLLeHne 06 owwmnbke (cMm. Mpunoxexue ).

BHumaHune. [ns KOPPEKTHOro OTOOPaKeHWs BbIMUCIEHHOW Pa3HOCTM HeobxoaMMo, 4TOObI
nopsiakn n3amMepsiemMblx BennymH cosnaganu (b1-7 =b22-7).
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3.2. YcTpoiicTBO Nnpudopa a

3.2.1. KoHcTpykums npu6opa K 02508 “3“mb'm”m@@
Q

Mpnbop KOHCTPYKTUBHO BbLIMNOSIHEH B  MJIaCcTMacCOBOM o
Koprnyce, npegHasHa4yeHHOM [AS1F LWMTOBOr0 WAN HACTEHHOro é g ‘0’ 'g
KpenaeHus. SCKn3bl KOPNYCOB C rabapuUTHLIMU N YCTAHOBOYHLIMU
pasmepamu npueeaeHsbl B MNpunoxeHun A.

Bce anemeHTbl npubopa pasmelleHbl Ha ABYX MeyaTHbIX %4
nnatax. Ha nuueBo naHenu pPacnonioXeHbl —knaBuatypa 2w © GIED
yrnpaeneHus npubopom, uMdbpoBo MHANKATOP 1 CBETOAMOAbL!, Ha
3agHen — cwunoBas W M3MepUTEenbHas 4acTu, a Takxe
NPUCOEANHUTENBHBI KNEMMHYIK. 6 | mezes wowon oy €@ e

[na yctaHoBKM npubopa B LUMT B KOMIJIEKTE MpunaralTcs el
KPENEXHbIE 9NIEMEHTDI. ol

KnemMMHuK ans noacoeguHeHust BHELWHMX CBA3EN (OaTYnkoB T 4 KR

o o o o O AT AT

N uenei nNuTaHnsa) y NnpMbopoB LUMTOBOMO KPEMIEHUs HaxoaMTCs

Ha 3aaHel cTerHke. B nprbopax HACTEHHOrO KPEMIEHUS KNEMMHUK  pyc, 3.5, fiwuesas nanens npuopa Ans

pacnonoxeH NOA BEPXHEW Kpbllwkoih. B oTeBepcTuax noasopa KOpnycos: a) HacTexHoro H u
BHELLHWNX CBSI3€l1 YCTaHOBJIEHbI PE3VMHOBLIE YMIOTHUTENN. wToBOro kpennenwa L1 ;
6) wurosoro L2,

Ha puc. 3.5, a npuBefeH BHELWHWI BUA NULEBON NaHenu
npubopa ans KopnycoB HacTeHHOro H n wutosoro kpennenus LLL1, Ha puc. 3.5, 6 — wmtosoro LL2.

Ha nnueBon naHenn pacnonoXeHbl 31EMEHTbI YNPaBAeHUa 1 HANKALWN.

YeTblpexpa3psaaHblii UMGPOBON MHOAMKATOP, NpeaHasHa4YeHHbI Ans 0ToOOpaXxeHus 3Ha4YeHnin
M3MepsieMblX BEIMHYNH U GYHKUMOHAbHBIX NapamMeTpoB npubopa.
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CeMb CBETOANOA0B KPACHOIO CBEYEHMWS CUTHANIM3NPYIOT O Pa3/INYHBIX pexnmax paboTb:

e  cetoamoabl «K1» n «K2» curHanManpyroT o BKIIOYEHUN COOTBETCTBYIOLLENO BbIXOAHOMO
YCTPOWCTBA (TONbKO AJ151 AUCKPETHBIX BY);

. ceetogmoapl  «l», «ll» wn «AT» CUrHaNM3MPYIOT O BbIBOAE HA WHAMKAUMIO
COOTBETCTBYIOLLLEro KaHana n3MepeHnst namnm pasHoCTU KaHanoB (HenpepbiBHas 3acBeTKa)
1 06 aBapuu No Bxoay (MuratoLas 3aceeTka);

. CBETOAMOA, «T» CUTHANM3MPYET O BK/IOYEHHOM pEXMME BBOAA 3HAYEHMS YCTaBKU
perynmpyemon BeIMHYnHbI;

. CBETOAMOA, «A» CUrHanNM3npyeT O BK/IIOYEHHOM pEeXMMe BBOAA 3HAYEHUs ructepesuca
KoMMapaTopa unm noaockl NponopLmoHansHocTu MN-perynatopa.

MpumeuaHue.
1. Ceetogmopn «l» npegHasHayeH pnns WHOAMKAUMW MOKas3aHWn MNepBOro kaHana
n3amepenus (T1), ceetoguon «ll» — ong mMHOMKaAUMKM MOKa3aHWK BTOPOro KaHana

n3amepenus (T2).
2. Ecnu 3HaveHve pasHOCTM BLIXOAMT 3a npefenbl WHAMKaUUW, BblCBEYMBAETCS
COOTBETCTBYOWAas asapus (cm. Mpunoxexne ).

nPQr,|
KHonka npenHasHaveHa ansa exoaa B pexum MPOrPAMMUMPOBAHUE, a Takxe ons 3anucu
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWI B QHEPrOHE3aBUCHMYIO NaMsTb Npubopa.

o
KHonka E npeaHasHaveHa ans:
. cMeHbl kaHana (T1, T2 unu AT), BBIBOAUMOIO Ha MHAMKALMIO;
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e  BblOOpPa NpoOrpaMMmMpPyemMoro napameTpa v yBesMieHus ero 3HaveHus. MNpu yaepxaHum
KHOMKM CKOPOCTb U3MEHEHUSI BO3paCTaeT.

RY

KHonka E npegHasHavyeHa ong:

. cMeHbl kaHana (T1, T2 unu AT), BBIBOAMMOrO Ha MHAMKALMIO;

. YMEHbLUEHNST 3HAYEHMS MPOrpaMMmMpyemMoro napamerpa u Bblbopa ero 3HadeHus. Mpu

yOep>XXaH KHOMKM CKOPOCTb MU3BMEeHEeHNA BO3pacTaeT.

3.2.2. PeXXnmbl nHaukauum

Pexum nHonKaumn 3apaeTca npu yCTaHOBKe COOTBETCTBYlOLLEro 3Ha4YeHunqa B

nporpammMmpyemom napameTpe b0-4.

BbiBOf, TEeKyLWnx 3HAYeHMN n3MepsieMblX BENNYMH Ha UMOPOBOM MHAUKATOP MOXET

OCYLLEeCTBNATLCA B OOHOM U3 NATU PEXMNMOB:

«0» — dukcmnpoBaHHblii T1. Ha nHamkaumio BbIBOAUTCA NokasaHMe TOJIbKO NMepBOro kaHana

namMmepeHna.

PexvM npumMeHsieTca B criyyae UCMOoNb30BaHUs npubopa B KayecTBe TPEXMO3MLMOHHOMO

perynstopa, paboTalollero OoT OOHOMO AaTinka, a Takke Mpu UCrnonb3oBaHuu npubopa, kak
O HOKaHanbHOro n3aMepuTensa-perynaropa. OnNpoc BTOPOro AaTynka npu 3TOM He NPOUCXOOUT.

«1» — T1/T2 (py4yHoe nepekiodeHne). Ha nHaukaumio noovepenHo BbIBOASTCS MOKa3aHWs

NnepBoro n BTOPOro kKaHala WM3MepeHud. CmeHa kaHanos OCYLLEeCTBNAETCA HaXaTnem KHOMKn

’g NN KHOMKN @
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«2» — T1/T2 (aBTOMaATMYECKOE nepekoYeHne). Ha wmHamkaumio nooyYepesHO BbIBOOSATCS
rnokasaHusi NepBoro 1 BTOPOro kaHana. CMeHa KaHasnoB OCYLLECTBIISIETCS aBTOMATUYECKN Kaxable
6 cek.

«3» — AT/T1/T2 (py4HOE nepeknoyeHne). Ha nHoukaumio noovepeaHo BbIBOASATCSH Pa3HOCTb
nokasaHuin Bxogos AT=T1-T2, noka3aHusi NepBOro kaHana, nokasaHusi BTOPOro kaHana. CmeHa

M A
KaHaNoB OCYLLECTBASETCS HaXaTUeM KHOMKM VAN KHOMKK . Ncnonb3yetcsa npu pabote ¢
Pa3HOCTbIO BXOAHbIX CUTHAJIOB.

«4» — AT/T1/T2 (aBTOMaATM4YECKOE NEpPeEKoYeHme). Ha nHamkaumnio noo4epeHo BbIBOAATCS
pas3HoCTb NokasaHuii BxoaoB AT=T1-T2, noka3aHus NepBOro kaHana, nokasaHusi BTOPOro KaHasna.
CmeHa KaHafioB OCYLLECTBASIETCS aBTOMaTMyeckn kaxable 6 cek. Mcnonbdyetcs npu pabote C
Pa3HOCTbIO BXOAHbIX CUTHASOB.

3.2.3. Tunbl BXOAHbIX YCTPOMACTB

BxoaHble M3MepuTesibHble YCTPOWCTBA B NPUGOpe SBNSIOTCA YHMBEPCASbHLIMU, T.€. K HUM
MOXHO MoAaksiodaTe Niobble NepBuYHbIe NpeobpasoBaTeny (AaT4vkn) U3 NepedncneHHbIx B Tabs.
2.2. Ko Bxogam npubopa MOXHO NOAK/IIOYNTL OAHOBPEMEHHO ABA AaT4MKa PasHbIX TUMOB B OObIX
coyeTaHusIx.

B kauecTBe 4aTYMKOB MOTYT ObITb UCMOSIb30BaHbI:

e  TEPMOMETPbI CONPOTUBEHMS;

e npeobpasoBaTesnv TEPMO3NEKTPUHECKUE;

e  aKTUBHble NpeobpasoBaTenv C BbIXOOHLIM aHAIOrOBbIM CUrHasIOM B BUAE MOCTOSIHHOTO

HanpPsXeHUa Um Toka.
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AKTMBHblE NpeobpasoBaTeny C BbIXOAHbIM AHANOrOBLIM CUrHANIOM B BUAE MOCTOSIHHOIO
HanpsbkeHus (-50...50 mB, 0...1 B) wam Toka (0...5 mA, 0...20 MA, 4...20 MA) MoryT ObITb
NCMNONb30BaHbI A4J19 U3MEPEHUS KaK TeMMepaTypbl, Tak U APYrux GU3MHECKUX BENIMYMH: OaBNEHNs,
pacxona, ypoBHS U T. .

3.2.3.1. Noaknio4yeHne TepMOMETPOB CONPOTUBJIEHUSA

Pabotra  partumkoB OCHOBaHa Ha  TemnepaTtypHom
3aBUCUMOCTU  3NIEKTPUYECKOrO  COMPOTUBMEHUA  METasnos.
Jatunk $pr3n4eckn BbINOJIHEH B BUAE KATYLIKM U3 TOHKON MEAHOW  |R,
WM NNATUHOBOW MNPOBOJIOKM Ha Kapkace u3 W30NALMOHHOIo
Marepuana, 3ak/lO4EeHHOW B 3alUTHYIO TUab3y. TepMOMeTpbI
COMPOTUBAEHNS XapakTepuayloTca AByms napameTtpamu: R, —
conpoTuseHvem aatynka npy 0 °C 1 o — OTHOLWIEHVEM pasHULbI Puc. 3.6
COMPOTUBIIEHMIA JaTynKa, U3MepeHHbix npu Temnepatype 100 u 0 °C, K ero COMpoOTUBEHMIO,
namepenHHomy npu 0 °C (R,), ZeneHHbiM Ha 100 °C.

B nprbopax ncnonb3yercs TpeXnpoBOAHAA CXeMa NOAK/IOYEHNS TEPMOMETPOB CONPOTUBAEHNs. K
OQHOMY 13 BblIBOOOB Tepmope3uncTopa R, nogcoeamHAOTCa ABa NposoAa, a TPETU NOOKII0HaeTes K
npyromy BbiBogy R, (puc. 3.6, Hymepauus KOHTakToB npveeaeHa B [MpunoxeHun b (tabn. B1)). Takas
cxema rMo3BOJNIFET CKOMMEHCUPOoBaTb COMPOTUB/IEHNE COEAVHUTENbHBIX MPOoBOAOB. [lpn 3TOM
HeobxoaMMOo cobnaaTh YCNOBME PABEHCTBA COMPOTUBEHNA BCEX TPEX MPOBOAOB.

TepMOMETpPbLI  COMPOTMBAEHUST MOMYT MOAKMKYATLCA K MNpubopy C  UCMNOb30BaHMEM
OBYXNPOBOAHOM NINHUWN, HO NMPW 3TOM OTCYTCTBYET KOMMEHCAUMs Npu N3MEHEHUN CONPOTUBIEHUS
CcoeauHUTENbHBbIX NPOBOAOB. oaToMy ByaeT HabnO4aTbCA HEKOTOPas 3aBUCUMMOCTb MOKa3aHWM
npubopa oT konebaHnii TemnepaTypbl NPOBOAOB. B cnyyae ncnonb3oBaHus ABYXNPOBOAHOM IMHUN
O KOMMEHcaLMm Napa3uTHOrO CONPOTUBIIEHMS MPOBOLOB HEOOXOAMMO NpW NOArOTOBKE Npubopa
K paboTe BbINOMHUTb AENCTBUS, yka3aHHble B [punoxeHum I.
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3.2.3.2. NopgknioyeHne TepMo3NIeKTPUYeCcKux npeobpasoBartenen

TepMoanekTpuyieckuin NpeobpasoBatesb (TepMorapa) CoCTouT 13 2TPM1
[BYX COEOMHEHHbIX HA OOHOM 13 KOHLIOB NMPOBOAHMKOB, U3rOTOREHHBIX 13
MET/UI0B, 00NafaloLLMX PasHbIMM TEPMOSNEKTPUHECKMUN CBOVICTBAMM. Damﬁ Bxop X-1
CoeayHEHHbIE KOHLbI, Ha3biBaeMble «pabouvM Craem», OMyCcKaloT B + Bxon X-2
M3MEepSIEMYIO Cpefly, a CBOOOAHbIE KOHLIbI («<XOSIOAHbIV Criaii») TepMonapbl -
nooKntoyaloT Ko Bxogy npubopa (puc. 3.7, Hymepauusi KOHTaKTOB Bron X-3
npueseneHa B [MpunoxeHun B (tabn. B1)). Ecim Temneparypbl ATHHE //I:
«pabo4ero» U «XONOAHOTO  CMaeB»  PadfivdHbl, TO  Tepmornapa gt v
BblpabaTbiBaeT TepMoI/AC, KoTopast v NOJAETCS HA U3MEPUTESTb. Puc. 3.7
Mockonbky Tepmo3C 3aBMCHT OT Pa3HOCTV TEMMEPATYP ABYX Craes 2P
TepmMonapbl, TO A1 NOSTyHEHKSt KOPPEKTHBIX MOKasaHWin HEOBXOAVIMO 3HaTb Bron X3
TEMMEPATYPY <«XONOOHOrO Criask> (ee CBOBOMHLIX KOHLOB), 4TOObI :::::f

CKOMIMEHCUPOBATH €€ B AASTHENLLIVX BIMVICTIEHUISIX.

B npubopax npenycMoTpeHa cxema aBTOMaTUHECKOM KOMMEHcaLmm
Temneparypbl CBOOOAHBLIX KOHLOB Tepmonapbl. Jatiumk Temneparypbl
«XONIOOHOrO  crasi»  YCTaHOBMEH pPsooOM  C  MPUCOEOUHUTENbHLIM
KIIEMMHUKOM.

Mpumeyanue. [119 OTKIOHEHMS KOMMEHCAUMM  «XONOOHOro  crnas»
Heobxomymo BaecTV kof, &7 (cm. . 6). KoMneHcawws «XoNoaHoro criash
OyZeT BHOBb BKJIIO4EHA TOSBKO NPY USMEHEHNM KO AATYMKA UITM HOBOM BKITKOHYEHMMN NPprbopa.

MooknioyeHne Tepmonap K Mpubopy OOMKHO  MPOU3BOAMTECA C MOMOLULIO — CrieLpasibHbIX
KOMIMEHCALUMOHHBIX (TEPMOSMEKTPOOHbIX) MPOBOAOB, M3rOTOB/EHHBLIX U3 TEX Xe CaMbIX Marepuasios, YTO W
Tepmonapa, Npy 3TOM PEKOMEHOYETCS MOMELLAThL MPOBOAA B 3aLLMTHBIV 3kpaH (puc. 3.8). JonyckaeTcs Take

25



MCMOsb30BaTh MPOBOAA M3 METUIOB C TEPMO3NEKTPUHECKUMUN XapaKTEPUCTUKaMK, KOTOpbIE B OMana3oHe
Temnepartyp 0...100 °C aHanornyHbl xapakTepmcTkam MaTepUasioB 3IEKTPOAOB TepMonapbl. [Mpy coeamHeHn
KOMMEHCaLMOHHBIX MPOBOOB C TEPMOMAPOii 1 NprBopoM HEOBXOAMMO COBMOaATL NOSSPHOCTb.

BHumaHue. [pu HapylweHWM yKa3aHHbIX YCIOBUA MOryT WMETb MECTO 3HaYUTESbHble
MOrPELUHOCTY NPU N3MEPEHMMN.

3.2.3.3. MopknioyeHue [aTYNKOB, UMEIOLWUNX YHUPULIMPOBAHHBIN BbIXOAHOW CUrHan
TOKa WU HanpPsXeHUs

2TPMA1

MHorne paTtymkm  pPasnuyHbiXx  GU3MYECKUX  BEIMNYUH
OCHaLLEHbI HOPMUPYIOLWNUMN N3MEepPUTESIbHBIMU npe- 24 B
obpasoBaTensamMu. Hopmupyowme npeobpasoBaTenu
TpaHCHOPMUPYIOT CUrHaNblI C NEPBUYHbLIX NpeobpasoBaTenei _ +24B
(Tepmonap, TepMOMETPOB COMPOTUBJIEHUS, MaHOMETPOB, Bxop X-1
pacxogoMepoB W Ap.) B YHUOULMPOBAHHLIA CuUrHan no- +
CTOSIHHOrO TOoKa. BenunumHa 3Toro TOKa NEXUT B Cheaylowmx R, Bxon X-2
ananasoHax: ot 0 go 5, ot 0 go 20, ot 4 no 20 MA. lnana3oH Bxoa X-3

BbIXOQHOIMO TOKa HopMupylowero npeobpasoBatens npo- |
NOPLMNOHANEH 3Ha4yeHnI0 GU3NYECKON BENNYNHBI, N3MEPSEMON
[0AaTYNKOM, M COOTBETCTBYeT pabouyemy Amanal3oHy JAaTyuvka, Puc. 3.9
yKa3aHHOMY B €ro TEXHUYECKUX xapakTepucTtukax. B cBsasu ¢

TeM, 4To npubop u3MepsieT TOJIbKO BXOAHOE HarnpsikKeHue, Npu MNoAKIIOYEHUN OATYNKOB
NOCTOSIHHOIrO Toka HeobXxoAMMO MCMOoNb30BaTb BXOoAslWlee B KOMMJEKTauuilo HarpysovyHoe
conpoTuBneHne RH=50,000 +0,025 Om (cMm. puc. 3.9 n MpunoxeHne B).
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MNMpy Heo6XoAMMOCTN NUTaHUS HOPMUPYIOLLIMX Npeobpa3oBaTtenieil, NCNOoNb3YOLWNX BHELLHME
WCTOYHWKM MUTaHUSI MOCTOSIHHOMO TOKa, MOXET TNPUMEHSTbCA BCTPOEHHbIi B npubop
rasbBaHM4YeCKN N30JIMPOBAHHbIN OT NU3MEPUTENbHOM YacTu Npnbopa NCTOYHKK 24 B.

MpumeuyaHue. MakcumanbHas Harpy3oyHasi CnocOOHOCTb BCTPOEHHOrO MCTOYHMKA MNUTaHUS
cocTaBnseT 80 MA.

Cxema nMOOK/IOYEHUST K MpuMOOPY WCTOYHMKA YHUBEPCANIbHOrO CUrHana MoCTOSIHHOIO
HanpspkeHus npueeaeHa B MNpunoxeHun b (cm. puc. 5.10).

3.2.4. Jlornueckue yctpoiictea J1Y

B npnbope nmeeTcs ABa NOrMYECKMX YCTPONCTBA, KaXAoe U3 KOTOPbIX MOXET paboTaTth B
OAHOM 13 PEXMNMOB:

. YCTPOWCTBO CPaBHEHUS;

. M-perynarop;

. perncTpartop.

Pexum paboTtbl ana kaxgoro wm3 JIY ycTaHaBNMBaeTCs COOTBETCTBYIOLLMM KOLOM B
napametpax A1-1 n A2-1(cm. MNpunoxenune B). Mpu yctaHoeke ofF B aToM napametpe J1Y He
pabotaeT, nepexoaut B coctosiHne OTKJIKOYEHO. [lMpn 3TOM COOTBETCTBYIOLLEE BbIXOLHOE
YCTPOWCTBO NEPEXOAMT B COCTOSIHME, onpeaensemoe napametpom A1-9 nnn A2-9.
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Bnarogaps Tomy, 4yto pabota oboux JIY HeszaBucuma Apyr oT Aapyra, Nnpubop MoxeT ObiTb
3anporpamMMMpoBaH Asis paboThl B KAYECTBE TPEXMO3ULMOHHOIO perynsatopa. B atom cnyyae Ha
BXO[, Kaxxaoro u3 JIY Heob6xoammo nogaTb OOUH U TOT XXe CUrHas: TUNoBble HacTpoiliku A1-2 = A2-2
= 01, b0-4 = 00. Ecnn cyuiectByeT HEOOXOAMMOCTb CHMMaTb MOKa3aHus Mo BTOPOMY BXOAYy U
BbIBOAMTb UX HA nHgukatop, To b0-4 = 01 nnn b0-4 = 02.

MapameTtpbl A1-9 n A2-9 onpenensioT COCTOSAHME, B KOTOPOE AOJIXHbl OblTb NepeBeaeHbl
Bbixoabl BY1 n BY2 npu otkntodeHHoM J1Y, aBapum No BXOZ4Yy VAW MPU U3MEHEHUN 3HAYeHWUin
napametpoB b1-0, b2-0, b1-7 u b2-7. B sTOM cny4yae B 3aBUCMMOCTM OT 3HAYEHUS,
yCTaHOBNIEHHOro B napameTtpax A1-9 u A2-9, BbixoObl NepeBOAATCS B COOTBETCTBYOLLEE
COCTOSIHME: ANa AUCKPeTHOro Tuna Bbixoaa — OTK/IKOYEHO vnm BKIMKOYEHO, ans aHanoroBoro Tuna —
TOK 4 MA nnn 20 MA, HanpspkeHne 0 B unn 10 B.

BxogHbIM curHanom ons J1IY MmoxeT 6biTb Ha3Ha4YeHa ogHa U3 BEINYMH:

. T1 — U3BMEPEHHOE 3HaYeHne 1-ro BXOOHOro KaHana;

. T2 — n3amepeHHoe 3HavyeHue 2-ro BXOAHOro kaHana;

. AT=T1-T2,

KOTOpble B 3aBMCMMOCTM OT TuMa BXOAHOro Aatyvka npubopa MOoryT npeacTtaBisitb coboi
TemnepaTypy, TOK, HanpsXXeHne Ui Apyryio GU3nN4eckyto BENMYNHY.
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3.2.4.1. PeXxum yCcTpOWCTBa CPaBHEHUS

Mpun

paboTe B pexume YCTPOWCTBa

cpaBHeHus J1Y paboTaeTr no oAgHOMY U3
npeacTaBneHHblx Ha puc. 3.10 TMNOB NOrmMkn:

"N nornku 1 (NpsiMoOn rmcTepesunc)
NpPUMeEHSIETCH B cnyyae
MCnosib30BaHus npubopa ons
ynpaBneHusi paboTtoii HarpesaTens
(Hanpumep, TOHa) nnm
cuUrHanuaauum o TOM, Y4TO 3HayeHue
TEKyLLero u3mepeHunss Tre« MEHbLUE
yctaBku T. TMpum 3TOM BbIXOOHOE
YCTPOWCTBO, MoakoyeHHoe k J1Y,
nepBoHayanbHO BKJOYAETCs  npwu
3HadYeHnax T < (T - A),
Bblk/tloHaeTcs nNpu Tre« > (T + A) un
BHOBb BKJIto4aeTcsa npu Trex< (T — A),
OCyLLEeCTBNSASA TeMm cambiM
OBYXMNO3ULMOHHOE  pPerynnpoBaHue
no yctaeke T C rmctepesncom = A;

™n JIOTUKKN 2 (o6paTHbIi
rMcTepe3unc) NpUMeHsieTcs B cryyae
MCnosib30BaHus npubopa ons
ynpaeneHMs paboTon oxnaguTens
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(HanpuvMep, BEHTUNSTOPA) WM CUMHANN3aLUMM O MPEBLILEHUN 3HAYeHns yctasku. MNpu
9TOM BbIXOQHOE YCTPOMCTBO NEPBOHAYANbHO BKOHAETCH NMPU 3HAYEHUNAX Tre« > (T + A),
Bblk/itovaeTcs Npu Trec< (T — A);

e Tun normkn 3 (M-obpa3Hasi) nNpUMeHsieTCs MNpW  WUCMONb30BaHUK npubopa pns
CUrHanNM3aumMm o0 BXOOE KOHTPOJMPYEMOW BENUYUHBLI B 3afaHHble rpaHuubl. Mpy aToM
BbIXOAHOE YCTPOoNCTBO BktovaeTcs npu (T — A) < Trex< (T + A);

e Tun normkn 4 (U-obGpasHasa) npuUMEHsieTCs npu  UCMoJSib30BaHUK npubopa ans
CUrHaNN3auUMn O BbIXOAE KOHTPOMPYEMO BENNYMHBI 32 3aaHHble rpaHuLbl. MNpu 3ToM
BbIXOAHOE YCTPONCTBO BkIOHAETCA NPU Trex < (T — A) U Trec > (T + A).

3apgaHue yctaBku (T) u ructepeanca (A) NnpoBOAUTCS NpU NPOrpaMMmMpPOBaHUM NapameTpoB

perynmpoBaHus npubopa (cm. n. 6.2).

Ona J1Y, paboTtalowero B pexume YCTPONWCTBA CpaBHEHMS MOXET OblTb 3afaHO Bpems
3aEepPXKN BKITIOYEHUS N BPEMS 3a4EPXKN BbIK/lOYeHUs. JTY BKOYAET UKW BbIKJIIOYAET BbIXOOHOE
YCTPOICTBO, €CNM YCNOBUE, BbI3bIBAIOLLEE U3MEHEHME COCTOSIHUS, COXPAHSETCs, Kak MUHVMYM, B
TeYeHne BPEMEHU, YCTaHOBNEHHOro B napameTtpax A1-5 (A2-5) n A1-6 (A2-6), COOTBETCTBEHHO
(puc. 3.11).

LOna JTY, paboTatoLero B pexuMe ycTponcTBa CPaBHEHNS MOXET ObITb 334aH0 MUHMMATbHOE
BpPEMS yAepXaHus BbIxoaa B 3aMKHYTOM (napameTtpbl A1-7, A2-7) 1 pa3oMKHYTOM (napameTpbl
A1-8, A2-8) cocTosHuSX. JTY yaepXnBaeT BbIXOAHOE YCTPONCTBO B COOTBETCTBYIOLLEM COCTOSIHUM
B TeYeHue 3a[aHHOro B 3TMX MapameTpax BPEMEHMW, Oaxe ecnn no noruke paboTbl YyCTPOKCTBa
cpaBHeHus TpebyeTcs nepekstoyeHme (puc. 3.12).
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ANA THNA norukn 1 B 3aMKHYTOM W Pa30MKHYTOM COCTORHWAX ANA THNa NOruKK 1

BHumaHue. B pexnme yctpoiicTBa cpaBHeHus JTY MoxeT paboTaTtb, ecnv B npubope yCTaHOBIEHO
CBSI3aHHOE C HUM BbIXOOQHOE YCTPOWCTBO [AMCKPETHOrOo TWna — 3NeKTPOMarHUTHOEe perne,
TpaH3MCTOpHas onTonapa, ONTOCMMUCTOP.

31



3.2.4.2. Pexxum M-perynaropa

Mpun pabote B pexume [l-perynatopa J1Y cpaBHMBAET TeKyllee 3Ha4YeHue W3MepsiemMoi
BEINYMHBI C 3aaHHOM YyCTaBKOW «T» M BblOaeT Ha BbIXOA, curHan B guanasoHe 4...20 MA (ana BY
vmna W) van 0...10 B (ans BY Ttuna ¥Y), nponopuMOHanbHbli BENVYUHE OTKIOHEHUsi. 30Ha
nponopumoHansHocTh (M) Npu 3TOM 3apaeTcsa napameTpom A. BeixogHon curHan dpopmmpyeTcs B
COOTBETCTBUWN C YCTaHOBNEHHOI B napameTpe A1-1 (A2-1) xapakTepucTukon perynstopa nmbo no
nNpsIMO-NpPONopUMOHanbHOMY (HarpeBaTtenb), Mbo 0BpaTHO-NPONOPLMOHaNbHOMY (OXNaanuTesb)
3aKoHy perynmpoBaHus. paduku, NosicHAWME NPUHLMN GOPMUPOBAHUSA YNPaBASIOLLEro Toka
M-perynsatopa ana o6enx xapakTepucTmk NpuBeaeHbl Ha puc. 3.13.

I, MA 4 n=2a I, mAL N=2a
|

max.

Lnip o= —— === Trvin :
Ter-A Tyer Tyrtd te T Ty Tyertd te
a) NPAMO NPONOPLMOHANbHOR 6) oGparHo nponopLMoHanbHoe
perynupoBatue perynuposatne

Puc. 3.13. MpuHyun popmuposanua ynpaenaiowero Toka M-perynaropa

B Tabnuue 3.1 B kayecTBe npumepa npuBeneHbl 3HAYEHWS BbIXOOHOrO TOKa AAs MpsiMO-
NponopLMoHanbHOro perynnposaHms npu yctaske 500 °Cn A =40 °C.
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Ta6nuua 3.1

Temnepartypa, °C BbIXxogHOWM TOK, MA MowHocTb perynaropa, %

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

BHumaHune. B pexume [M-perynstopa JIY moxeT pabotaTb TONbKO MpPWU YCTAHOBJIEHHOM Ha
COOTBETCTBYIOLLEM BbIXOZE YCTPOWCTBE aHAIOr0BOro TMna.

3.2.4.3. Pexxum peructpartopa

Mpn paboTe B pexume peructpatopa J1Y cpaBHMBaAET MOLAHHYIO Ha €ro BXOJ, BEJIMYUHY C
3agaHHbiMnM B napameTtpax A1-3 (A2-3) n A1-4 (A2-4) 3HayeHUsIMWU U BbIAAET Ha
COOTBETCTBYIOLLIEE BbIXOQHOE YCTPOMCTBO aHasOroBbli curHan B Buae toka 4...20 MA, KOTOpbIi
MOXHO MogaBaTb Ha CaMOmnuceL, WAM [pyroe perncrpupyowee ycTpoucTso. [lpuHumn
dopmMMpoBaHMSa TOKa pernctpaumm nokasaH Ha puc.3.14. MNpu paboTe B 3TOM pexurmMe Heobxoanmo
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YCTaHOBUTb HWXHUI Npeaen amana3oHa peructTpaumm 1 BEMYMHY BCEro AManasoHa perncrpaumm
onsa JIY1 B napametpax A1-3 v A1-4, ana J1Y2 — B napameTtpax A2-3 n A2-4, COOTBETCTBEHHO.

Tox perucTpaHumm A
lpp=20MA ———————— — ===
2w —FH———————
|
|
I min =4 MA - - |
1 | -
S
I » HNamepennoe
(A1-4, 42-4) sHavenme T,
HIKHWH npenen BEPXHHA Npefen
ALHM
(If{“g:’l;;llsr {A1-3+p:mﬂlf§+ﬂ4]

Puc. 3.14. MNpuHumn ¢opMMPOBaHHA TOKA PErMCTPALMH

BHumaHune. B pexume peructpatopa J1IY mMoxeT paboTtaTb TOSbKO MpPW YCTAHOBIEHHOM Ha
COOTBETCTBYIOLLLEM BbiIxoAe BY aHanorosoro tvna.
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3.2.5. Tunbl BbIXOAHbIX YCTPOUCTB

BbixogHbIE YCTPOMCTBA NpeaHa3HauyeHbl A5 nepeaayn BbIXOOHOMO YNpPaBsoLEro curHana Ha
WCMOJIHUTENbHBIE MEXAHU3MBbI.

Cxembl nogkntodenuns BY npmBeaeHsl B Mpunoxexnn b.

BY moryT 6bITb ABYX TUMOB: AVCKPETHbLIE U AaHAJIOrOBbLIE.

BHumaHme. BHe 3aBMCMMOCTM OT Tuna, Nob0e BbLIXOAHOE YCTPOWCTBO rasibBAaHNYECKM
M30/IMPOBAHO OT U3MepUTeNnbHOro 6s10ka (3a ucknovyeHmem Boixona T).

AuckpeTtHoe BY - snekTpomarHUTHOE pene, TpaH3UCTOpHas onTonapa, ONTOCUMUCTOP —
ncnosb3lyeTcs Ofs ynpasneHus (BKIOYEHMUS/BbIKIIOYEHNS) HArpy3kom nmbo HenocpencTBEHHO,
nmbo yepes 6051ee MOLLHbIE YPABASIOLLNE SIEMEHTbI, TAKNE Kak NycKaTenn, TBepaoTesnbHbIE pene,
TUPUCTOPbI NN CUMUCTOPHI.

AnekTpomMmarHutHoe pene (Bbixoa P) npegHasHayeHO O KOMMyTauuu CUOBBIX Lienen
HanpskeHnem He 6onee 250 B 1 pabo4yrm Tokom He 6onee 8 A.

TpaH3uctopHaa ontonapa (Bbixog K) npumeHsieTcs, kak npaBwunio, ANS ynpasieHus
HN3KOBOJIbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHue Boixoaa n3 cTpos
TpaH3ucTopa un3-3a OO0MbLIOr0 TOKA CAMOMHAYKUMW MnapannenbHO OOMOTKE BHELUHEro pene
Heobxoaumo ycTtaHaBnneaTb anon VD1 (cm. puc. B.2).
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TpaH3uCcTOpPHbINA KoY (Bbixoa T) npegHasHavyeH Ans NPsSMoOro noakloyeHus K npuoopy B
Ka4yeCTBe Harpysku TBEPAOTENIbHOIO pese (BbIXOQHOE HanpsiXeHne oT 4 Ao 6 B, NOCTOSAHHbLIN TOK He
Gonee 25 MA).

BHuMaHune. MakcumanbHas AJivHa COeanHUTENIbHOro kabena mexay npubopom ¢ BbixogoM T u
TBEPAOTENbHbIM Pene He AoSKHA NPeBbILaTh 3 M.

OontocumucTop (Bbixog C) MMeeT BHYTPEHHIOK CXeMy Nepexoa Yepes HOJb U BKI0HaeTCs B
Luenb yrpaBieHMsl MOLLHOMO CUMMWUCTOpPa WM Mapbl  BCTPEYHO-MapasienbHO  BKIIKOYEHHbIX
TUPUCTOPOB 4Yepe3 orpaHuymBaowmii peauctop R1 (cMm. puc. B.3). BennunHa conpoTtuBneHus
pe3ncTopa onpeaenseT ToK ynpaBneHus cummuctopa. HarpysoyHas Cnoco6HOCTb BbIxoAa — TOK He
6onee 50 MA npu nepeMeHHOM HanpsixeHuun He 6onee 250 B.

Ons npepoTepalleHns Npobos TMPUCTOPOB M3-32 BbICOKOBOJIbTHBIX CKAYKOB HaMpsiXeHusl B
CeTu K UX BbIBOAAM pekoMeHayeTcst noaknodatb dunbTtpyiowyto RC uenouky (R2C1).

Ananoroeoe BY npeacrtaBnser coboii  uudpo-

aHanorosbIn npeobpasoBareb, MO3BONSOLLNA 2TPM1 |
hOpMMPOBaTL aHANOrOBbIVi CUFHAM NOCTOSHHOrO TOKa WK < Buixop X-1
HanpPsKeHUs . S |—{ BeixonX-2 +U,
i 8 3 -
dopmupoBartenb TOKOBOro curHana (Boixog W) < Buixon X-3 Us

npeobpasyeT Ha akTMBHOW Harpy3ke RH 3HayeHue Ha

Bbixoae J1Y B TOKOBbI curHan 4...20 MA (cMm. puc. 3.15). Pyc. 3.15
uc. 3.
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Ona  pabotel BY  HeobxogmMmo
MCMNOSIb30BaTb BHELUHWNI MCTOYHUK
nuTaHusa NOCTOSAHHOIO TOKa.
ConpoTtvBneHune Harpysku RH 3aBucut ot
HaNpPsKeHUs UCTOYHMKa nuTanms Un un
BblibUpaeTcs 3 rpaduka (cm. puc. 3.16).
B TOomM cnydae, ecnu ana un3mepeHus
TOKOBOIO curHana Mcnonb3yeTcs
N3MepPUTESbHBIN LWYHT Rn 1 ero HoMunHan
MeHbLLEe HeoBXOAMMOro COMPOTUBIIEHUS
Harpysku, To ucrnonb3yeTcsi 06aBOYHbIN
orpaHnynBaoLWLnn pesncTop Rorp,
CONPOTUBIIEHNE KOTOPOrO BbIYUCASETCS
13 COOTHOLLEHUS:

Rorp = RH — Ru

RH‘ OM“
1000
900
800
700
600
500
400
300
200
100

0 10 20 30 Up, B
Puc 3.16. Mpadwmk 3aucumoctu Ry (U )

Tunosble cooTHoweHus: Un =12 B, RH =Run =100 Om; Un =24 B, RH =700 Om (Rn = 100 Owm,

Rorp = 620 Om).

BHumaHue.

1. HanpsxeHue nctouHuka nutadms LA He ponxHo 6biTk 6onee 30 B.

2. B kayecTBe BHELIHEro MCTOYHMKA NMUTAHUS MOXET ObiTb MCMOJIb30BaH BCTPOEHHLIM B Npubop

MCTOYHUK 24 B.

3. Jonyckaetcs MpUMEHEHVE pPesncTopa C BEeSIMHMHON COMPOTUBIEHWS, OT/MYAIOLWENCS OT

paccymTaHHol He 6onee yem Ha £ 10%.
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dopmMupoBaTenb cUrHana NOCTOSIHHOro HanpshkeHus (Bbixopg, ¥Y) npeobpasyeT 3HaYeHne
Ha Bbixoge [MUA-perynatopa B curHan Hanpsxenusa 0...10 B. ConpotueneHue Harpyskm R,
nogxnoyaemoii k LLAM, nomkHo O6biTb B AganasoHe ot 2 4o 10 kOm.

Ons nutaHus BbIxoaa BO3MOXHO UCMOJSIb30BaHME BCTPOEHHOMO MCTOYHUKA NUTaHus 24 B.

BHumanume. HanpsxeHune nctouHumka nutaHus LLAM He nonxHo npesbiwath 30 B.

AHanorosoe BY npubopa MOXHO Mcnonb3oBaTb AN perynmpoBaHus no [1-3akoHy. B aTom
cnyyae npubop [oNXKeH paboTaTb COBMECTHO C  3JIEKTPOHHBIM  PEFYNSTOPOM  MOLLHOCTH,
Hanpumep, 6/10KOM ynpasneHusi cunoebiMu Tupuctopamu BYCT npoussoactea MO OBEH. Cxema
noakoveHns npunoopa k BYCT nokasaHa Ha puc. 3.17.

2TPM1
+Up
Bexop X-1 _T BYCT

LAN —[#} Bowxop X-2 1—14
Beixon X-3 15
l_ 16

=Un

Puc. 3.17
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4. Mepbl 6e3onacHoCcTH

Mo cnocoby 3awmTbl OT NOPaXeHUs 3NeKTPUYECKMM TOKOM Npubop cooTBeTCTBYET knaccy 0
no FOCT 12.2.007.0-75.

Mpu akcnayatauuu, TeXHUYECKoM O0OCHyXMBaHUM W MOBepke Heobxoaumo cobnioaatb
TpeboeaHmns TOCT 12.3.019-80, «[MpaBun akcnnyataumm 3/eKTPOYCTaHOBOK MoTpedutenen» m
«[MpaBun oxpaHbl TPyAa NPy SKCnayaTaumm 351eKTPoyCcTaHOBOK NoTpebutenei».

Ha oTKpbITbIX KOHTaKTax KleMMHUKa nNprubopa nNpu akchnayaTaunm NpUCcyTCTBYET HaNpsKeHne
BenuumHoi po 250 B, onacHoe Ons 4enoBeyvyeckon Xu3Hu. Jliobble noaknoveHus K npubopy u
paboTbl MO €ro TEXHNYECKOMY OOCNY>XKMBAHUIO NPOU3BOASATCS TONbKO NMPU OTKIKOYEHHOM MUTAHUN
npubopa.

He ponyckaeTcs nonagaHue BfarM Ha KOHTAKTbl BbIXOAHOMO pas3bemMa W BHYTPEHHME
3MeKTPO3NeMeHTbl nNpubopa. 3anpeLllaeTcs UCMNosb3oBaHne npubopa B arpeccuBHbIX cpedax C
COAEP>XaHMEM B aTMOCPEPE KUCOT, LWENoYen, Macen n T. n.

MopkntoyeHne, perynnuposka 1 TexobcnyxmeaHme npubopa OOMKHbI MPOU3BOANTLCA TONBKO
KBaNN@ULMPOBAHHLIMY CMELMANNCTaMN, U3YHMBLUMMN HACTOSILLLEE PYKOBOACTBO MO aKCMyaTaumun.

BHuMmaHue. B CBSI3M C HaNM4YMEM HA KINEMMHUKE OMACHOr0O AJsi XU3HWU HanpsikXeHus npubopsbi,
M3rOTOB/IEHHbIE B KOPMycax WWUTOBOro kpenneHus (mogudukaumm 2TPM1-LL1.Y.XX n 2TPM1-
LL2.Y.XX), AOMKHbI yCTaHaBNMBaTbCS B LUMTAX YNpPaB/EeHMs, OOCTYMHbIX TOJIbKO KBanuduumpo-
BaHHbIM crieunanucTam.
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5. MoHTax npubopa Ha 0ObeKkTe U NoAroToBKa K paboTte

B pasnene onucbIBalOTCA MOHTaX, KperJieHre 1 noaxoyeHne npuoopa.

5.1. MoHTax npudopa

YcTaHOBKa NPMOGOPOB HACTEHHOIO UCMOJIHEHNS
1. 3akpenuTb KPOHWTEWH Tpems BuHTamm M4 x 20 Ha
NOBEPXHOCTW, NMpeaHa3HaYeHHOW Ofs YyCTaHOBKM npubopa (Cm.

Mpunoxenue A v puc. 5.1, a). 6) Yz
MpumeyaHue. BuHTbl ong KpenneHns KpoHLWTERHA He BXOAAT B )
KOMIJIEKT MOCTaBKM. =)

2. 3auennTb KpenexHbili yrofiok Ha 3agHen cTeHke npubopa
3a BEPXHIOIO KPOMKY KPOHLLUTeHa (puc. 5.1, 6)

3. MpukpenuTb NpMBOpP K KPOHLITENHY BUHTOM M4 x 35 13
KOMMekTa nocraeku (puc. 5.1, B).

Puc 5.1. MonTax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHOBKa NpMOOPOB LWMUTOBOrO UCMOJIHEHUS

1. MoAroToBMTbL Ha LWKTE ynpasBfieHUs MecTo Ans
yCTaHoBKM Npubopa B cooTBeTCTBUM C [MprnoxeHnem A.

2. YcTtaHoBUTbL NpubOp Ha LwWUTE YynpasieHus,
NCnonb3ys 4SS ero KPernjeHnss MOHTaXHbIE 3IEMEHTHI,
BXOASILLME B KOMMIEKT NOCTaBku npubopa.

3. BcTtaButb npubop B cneuuanbHO MOAroTOB-
JNIEHHOE OTBEPCTME Ha NMUEBOM naHenn wmta (CM.
Mpunoxexne A un puc. 5.2, a).

4. BcTaBuTb GUKCATOPbLI U3 KOMMIEKTA NOCTaBKM B
0TBEPCTUS Ha BOKOBLIX CTEHKax npubopa (puc. 5.2, 6).

5. 3aBepHyTb BuMHTHI M4 x 35 u3 komnnekTa
NOCTaBKM B OTBEPCTUSAX KaXA0ro ¢pukcaropa Tak, 4Tobbl
npuoop 6bla MNAOTHO NPUXAT K JIMLLEBOW NaHEeN WwuTa.

5.2. MoOHTaXx BHELWHUX cBa3ei

5.2.1. O6wue TpeGoBaHus

Puc. 5.2. Moxtax npuBopa WHTOBOTO KPENNeHna

Mpy MOHTaxe pekomeHayeTcs coboaaTb cneaylowme TpeboBaHus.
1. MopknioyeHvne npubopa crnepyeT NPous3BoauTbL K ceTeBoMy duaepy 220 B 50 lu, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOMO CUI0BOro o6opyaoBaHus. Bo BHeLLHen Lenu
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pekomMeHayeTcs

YCTAaHOBUTb

BbIK/1lO4aTE b

nuTaHus,

npubopa oT ceTu, 1 NaBkme npegoxpaHnTenn Ha Tok 0,5 A.
2. CxeMmbl NOAKMIOYEHMS OATYMKOB K Mpubopam pasnuyHbix mMoavdukauvini npuBefeHbl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ aTinkom npuBeaeHbl B Tabn. 5.1.

MapameTpbl IMHUK CBA3U npvl6opa C AaTyunkamum

obecneunBaroLni

OTKNo4YeHne

Ta6anuya 5.1

Twun paTtynka AnvHa nuHnia, m, ConpoTuBneHue UcnonHeHue nuHun
He Oonee nnHuKu, Om, He Gonee

TepmomeTp 100 15.0 TpexnpoBogHas, NpoBoaa

COMNPOTUBNEHNS i PaBHOW AJIVHbI U CEYEHUS
TepMO3neKkTPOOHbIN

Tepmonapa 20 100 kabenb
(KOMNEHCAUVOHHBbIN)

YHUDULMPOBAHHbIN

CUrHas NOCTOSAHHOIO 100 100 JByxnposogHas

TOKa

YHUPULMPOBAHHbIV

CUrHAN HaNpPs>XXeHUs 100 5,0 JByxnpoBogHas

NOCTOSIHHOr O TOKa

3. BcTpoeHHbli B Npubop MCTOYHMK MOCTOSIHHOrO HanpsikeHus 24,0x2,4 B cnenoyet

NCMNONb30BaTh ANS MUTAHUS aKTUBHbIX AATYMKOB C aHANIOrOBbIM BbIXOA0M WM aHAN0rOBbIE BbIXOAbI
npubopa (n. 3.2.5).

BHumaHue. He gonyckaeTtcs nogkioyeHne K BCTPOEHHOMY B MPMBOOP UCTOYHUKY HanpsixeHus 24 B
OJHOBPEMEHHO aHasI0roBbIX BXOA0B U BbIXOAOB.

42




5.2.2. YKazaHus N0 MOHTaXy

PexomeHaaLuMmn nNo opraHn3aLmm MoOHTaxa cneaytoLme.

MoaroToBuTb Kabenu nis coeguHeHns npubopa ¢ 4aTYMKOM, a TakXKe C MCTOYHUKOM NUTaHus
220B 50w,

Ona obecneyeHns HafEXHOCTN 3NEKTPUYECKUX COEAVNHEHU I PEKOMEHAYeTCsl MCMoJib30BaTh
Kabenn MefHble MHOFOXMIbHbIE, KOHUbI KOTOPbIX Mepen MOAK/YEHMEM crneayeT TuiaTesnbHO
3a4NCTUTb M 006YANTbL. 3a4MCTKY Xun kabenen HeoOX0AMMO BbINOSHATL C TAKUM PacyeToM, YTOObI
NX OrofieHHble KOHLbI MOCNe NOAK/oYeHus K Npubopy He BbICTynanu 3a npenesbl KNeMMHUKA.
CeueHvie xun kabenevi 4OMKHO BbiTb He 6onee 1 MM’

B koprnycax HaCTEHHOrO KPEenieHns KOHMYECKMEe YacTy YNAOTHAIOWMX BTY/0K Cpe3aTb TakuMm
06pa3om, 4ToObI BTyNKA NIOTHO Npuerana Kk noBepxHOCTU Kabens.

MpumeuyaHus.

1. KabGenbHble BbIBOAbI Npubopa paccyMTaHbl Ha noAk/lyYeHne kabenel C  HapyXHbIM
amMameTpom ot 6 oo 12 mm.

2. Ans yMeHbLUEHUS TPEeHUS MexXay PE3VHOBOW NOBEPXHOCTLIO BTY/IKM 1 Kabens pekoMeHayeTcs
NPUMEHATb TaNibK, Kpaxmas 1 T.4,.

Mpu npoknaake kabeneli cnepyeT BbIAENUTb JNMHUW  CBSI3W, COEAMHSIIOWME npubop
C [aTyNkOM B CaMOCTOSITENbHYIO TpaccCy (MM HECKOSIbKO Tpacc), pacnonaras ee (UM ux)
OTAENbHO OT CUJOBbLIX Kabenei, a Takxke oT kabenen, Co34al0LLMX BLICOKOYACTOTHBLIE U UMMYJIbCHbIE
NMOMEXMU.
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BHumaHue. [1n14 3almThl BXOAOB Npnbopa OT BMSHUSA NPOMBILLIEHHbIX 31€KTPOMarHUTHBLIX MOMEX
JIMHUKN CBSI3W npubopa C AaTivkoM cnedyeT 3KpaHMpoBaTb. B kayecTBe 9KpaHOB MOryT ObiTb
MCMOJIb30BaHbl Kak creuuasnbHble kabenn ¢ 3KpaHMPYOLWMMKU OrnJieTKaMu, Tak U 3a3eMJIeHHbIe
cTajibHble TPyObl MOOXOASALWEro AvameTpa. OkpaHbl kabener C 3KPaHMPYOLMMU OMjieTkamu
cnenyeT NOAKMOYUTb K 3a3EMJIEHHOMY KOHTAKTY B LLUTE YNPaBIEHUs.

5.3. NogknioyeHue npndéopa

CoegnHeHve npubopa C WCTOYHMKOM MUTAHUSA (CETbIO) W AaTtinkamu MNpPOU3BOAMTCSH
Nno COOTBETCTBYIOLUMM CXeMaM, npuBeneHHbIM B [MpunoxeHnn b, ¢ cobniogeHneM M3noXeHHOM
HUXe nocnenoBaTeNlbHOCTU OENCTBUN:
1. MoaxnounTb NpUbOP K UCTOYHUKY NUTAHUS;
2. MopaTb nNWTaHWe, BbICTaBUTb KOAbl TWMMA JaTyMka U pexumbl padoTtbl J1IY, a Takxke
HeobxoOuMble YCTaBKu perynmpoBaHus (cMm. Mpunoxexue B), 3aTemM CHATb NUTaHKE;
3. MNookniounTe NMHUM CBA3U «NpUOOP — AAaTYMKU» K MEPBMYHBIM MNpeobpasoBartensm u
BXo4am npmbopa;
4. TlopknounTb NNHUM CBSA3W «NPUBOpP — Harpyska» K UCMOJIHUTENbHBIM MeXaHu3MaMm 1am
peructparopam 1 Bbixogam npubopa.
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BHumaHue. [ns 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOrO npo6Gos 3apsgammu
CTaTU4YECKOro 3JIEKTPUYECTBa, HaKOMNEHHOr0 Ha JMHUAX CBSI3UM «Mpubop — AaTiuk» nepep,
NOAKIOYEHMEM K KIEMMHUKY Mpubopa, uUx Xwunbl cnepyet Ha 1...2 cek coeauHWUTb C BUMHTOM
3a3eMJieHns WwuTa.

Mocne nogaun HanpsixxeHua NuTaHusa Npnbop nepexoaut B pexvm PABOTA (cm. n. 6.1). MNpu
MCMpPaBHOCTW AaT4nKa U NIMHUM CBSA3W Ha UMPPOBOM MHAMKATOPE 0TOOPA3NTCS TEKYLLEE 3HAYEHNE
n3MepsieMoli BenuuuHbl. Ecnv nokasaHusi npubopa He COOTBETCTBYIOT peasibHOMY 3HAYEeHUIo
N3MEPSIEMON BENNYMHBI, HEOOXOAUMO MPOBEPUTbL MCMPABHOCTb AAaTiMka M LLENIOCTHOCTb JIMHUN
CBSI31, @ TakXe NPaBUSIbHOCTb UX NMOAKITIOYEHMS.

BHumaHue. MNpy NnpoBepke NCNPaBHOCTU JaTymka 1 IMHUN CBSA3M HEOBX0AMMO OTKMIOYUTL NPUBOoP
OT ceTu nNuTaHus. Bo nsbexaHue Boixoaa npubéopa 13 cTpos Npu «nNpo3BOHKE» CBA3E HE0OX0ANUMO
MCMoJIb30BaTb N3MEPUTENIbHBIE YCTPOCTBA C HANPSXXeHNneM nutaHus He 6onee 4,5 B, npu 6onee
BbICOKUX HaNPSXXeHUSX MUTaHUS 3TUX YCTPOMCTB OTK/IOYEHWE AaTymka oT npubopa 06s3aTensHo.
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6. Pexxumbl paboTbl npubopa

Mpnbop MoOxXeT GYHKUMOHMPOBATb B OOHOM W3 AByX pexumos: PABOTA wnin
NMPOrPAMMUMNPOBAHUE.

6.1. Pexxum PABOTA

Pexum PABOTA $IBNSIeTCS OCHOBHbIM 3KCMJlyaTaUMOHHBIM PEXMMOM, B KOTOPLIN Npubop
aBTOMaTMYECKM BXOOUT MpPWU BKJKOYEHUW MNuTaHus. B gaHHOM pexnme npou3BoguTcsi OnNpoc
BXOAHbIX AATYMKOB C BbI4MCIEHMEM MO MONYYEHHBIM AAHHBIM TEKYLLMX 3HAYEHUN N3MEPSEMBbIX
BENNYNH 1N OTOBPaxXeHNeM nx Ha UMPPOBOM MHAMKATOPE U BblAayer HEOOXOANMbBIX CUrHANoB Ha
BbIXOOHblE YCTPOMCTBA.

B npouecce pabotbl NpuMbOpP KOHTPONMMPYET WCMPABHOCTb BXOAHbLIX OATYMKOB W, B Clyyae
BO3HMKHOBEHWS aBapun Mo BXOAY, CUrHAIM3MPYeT 06 3TOM MUraHMeM CBETOAMOAA COOTBETCTBYIOLLErO
KaHana namepeHust «l» nan «ll» n BbIBOAOM Ha LMOPOBON MHONKATOP COOOLLEHNS, COOTBETCTBYIOLLErO
aBapuiiHol cutyauum (cMm. Mpunoxenne [). PaboTa BbIXOAHOMO YCTPOWCTBA, CBA3AHHOMO C 3TUM BXOZOM,
npu 3Tom GrokupyeTcs (NepeBoauTcs B Ge30MacHOe COCTOSIHUE, ONpeaeneHHoe B napametpe A1-9
(A2-9)). ABapuiiHas cUTyaums BO3HUKAET NPU BbIXOAE N3MEPSIEMON BENMYMHBI 32 JOMYCTUMBIV AMana3oH
KOHTpONs (cM. Tabn. 2.2) unn npu BbIXOAE U3 CTPOsi datdimka (0OpbiB MM KOPOTKOE 3amblkaHue
TEepPMOMETPOB COMPOTMBEHNS, 0OPbIB TEPMONAPbl UM YHUDULMPOBAHHOMO AATYNKA).

BHumaHune. Mpnbop nHaMUMpyeT:

e Temmnepartypy «X0JIOLHOro cnasi» — B Clly4ae KOPOTKOro 3amblkaHus TepMonapbl;

e 3HAYeHWEe HUXHEro npegena AmManasoHa — B Clly4ae KOPOTKOro 3ambikaHus gatyvkos 0...1 B,
0...5MA, 0...20 MA n 06phiBa gatinkoB 0...5 MA, 0...20 MA;

e 3HAYEHWE CepeamHbl AManasoHa — B C/lydae KOPOTKOro 3ambikaHus aatimnka —50...+50 mB.
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B pexnme PABOTA npubop ynpaBnsieT BHELIHUMMU WUCMOJIHUTENbHBIMU YCTPOCTBAaMU B
COOTBETCTBUN C 3adaHHbIMU pexmnmamu pabotbl JIY (cm. n. 3.2.4). BuadyanbHbli KOHTPOJSb 3a
paboToi BbLIXOQHOrO YCTPOWMCTBA AMCKPETHOINO TUMa MOXET OCYLUECTBASTLCH OnepaTopom Mo
ceetoamopam «K1» n «K2». 3aceeTka ceBeToamona CUrHann3npyeT o NepeBoae COOTBETCTBYIOLLErO
JIOTMYECKOro yCTPOMCTBA U CBA3AHHOIO C HUM BbixoAa B cocTtosHne BKJTKOYEHO, a raweHune — B
cocTtosiHne OTKJTKOYEHO.

BHumanme. lNpu ncnonb3oBaHMM aHanorosoro Bbixoga (BY tuna U nnn Y) cooTeBeTcTBYOWMNIA
ceetoamopf, «K1» nnu «K2» He 3a4eNCTBOBaAH.

6.2. Pexxum MPOrPAMMUPOBAHUE

Pexxum MPOrPAMMWPOBAHUME npeaHa3HayveH ons 3aaaHns 1 3anmcu B 3HEProHe3aBMCMYHO
namsaATb npubopa Tpebyembix ApuU 3KchyaTauum MporpaMMmnpyeMbiX napameTpoB. 3afaHHble
3HA4YeHMs NapaMeTPOB COXPAHAIOTCS B NaMAT NpUbopa Npu BbIKOYEHUN NMUTAHUS.

MpumeyaHus.

1. Tpu coxpaHeHn N3MEHEHHbIX 3HauYeHun napameTpoB b1-0, b2-0, b1-7 n b2-7 BbixoaHbIE YCTPOCTBA
nepeBosATcs B Ge30mnacHbIe COCTOsHUSA, onpeneneHHbie napametpamm A1-9 n A2-9. Mpu n3meHeHn
OPYrVX NMapameTpoB Mprbop OCTaeTcs B pabo4eM COCTOSIHUN.

2. 3HadyeHvie napameTpoB b1-7 n b2-7 onpenensieT TO4HOCTb OTOOPAKEHUS MHOVKALWM 1 MacLUTabupyeT
3Ha4eHus 1 ayanasonsl napametpos T, T, A, A, A1-3, A2-3, A1-4, A2-4, b1-5, b2-5, b1-6 n b2-6.
MacLuTabupoBaH/e BbIMOMHAETCS MyTEM YMHOXEHUS TEKYLLUMX 3Ha4eHUin ykasaHHbIX MapamMeTpoB Ha

koappuLmeHT 10, rae x— 3HadeHve napametpa b1-7 (b2-7).
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Echm B TeuyenHme 20
NMPOrPAMMUNPOBAHUE He npoun3BoANTCS
onepauunii ¢ KHomkamu, npubop aBTOMaTUYEeCKM
BO3BpaLlaeTcs B pexum PABOTA.

ceKk B pexume

B npubope ycTaHOBNEHO fABa  YPOBHS
NporpaMmMnUpoBaHuns.
Ha nepBOM ypOBHe  OCYLLECTBASETCS

NPOCMOTP W MW3MEHEHME 3HayeHuli MapamMeTpoB
perynupoBaHus: yctaBkm T u ructepesuca A ans
kaxpgoro JIY. Bxoa Ha nepBbii  YPOBEHbL
nporpaMmMupoBaHus OCYLLEeCTBNSIETCS

KPaTKOBPEMEHHbIM HaXaTnemMm Ha KHOMKY
MocnepoBatensHOCTE paboTel C NpuBOpoM  Ha
rnepBOM YPOBHE NMporpamMmmMmnpoBaHnsa npreeneHa Ha
puc. 6.1.

Ha BTOpOM YypOBHEe NpPOrpamMmMnpPOBaHUS
OCYLLECTBASETCA  MPOCMOTP U Heobxoaumoe
N3MeHeHne YHKLUMOHANBHBIX napameTpoB

npubopa. PyHKUMOHaNbHbIE NapamMeTpbl Npubopa
pasgeneHbl Ha rpynnsl A u b. B rpynne A Haxogsatcs
napameTpbl, oOnpegensiowme  Nnoruky  paboThbl
npubopa. B rpynne b — napameTpsbl, oTBevaowme
3a HaCTPOIiKy NU3MepUTENbHOW YacTu npubopa.
Monpo6Hoe onvcaHve napaMmeTpoB NPUBEOEHO
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Pexum PABOTA

Ii Bagawe yoravo g V1|
| (M3MEHEHWE B QUanasoHe 1
Y . pabotel farmka) |

. 3a.|nme THCTEPE3MCA ANA v |
(mamenenme ot ( 0o sepmero |
. NpEefena auanasoHa 1
I paboTH farimKa) 1

. Sananue TUCTEpeauca A V2 | |
(wamenetne ot 0 4o Bepxero |
. NPEAEna Auanasona |
I _ _paborsparwea) _ _ |

Puc. 6.1. MocneposarensHocTs paboTsl ¢
npuGopoM Ha NepBOM YPOBHE NPOrPaMMHUPOBaHNA



B MpunoxeHnn B.
Bxop, Ha BTOpOIi ypOBEHb MPOrPaMMMUPOBAHMS OCYLLECTBISIETCH HaXaTUEM U yaepPXUBaAHNEM

PO,
KHOMKM He mMeHee 3 c. lNocnepoBaTenbLHOCTU Npouenypbl NPOrpaMMmMpoBaHus npmubopa Ha
BTOPOM YPOBHe A/ 06eux rpynmn napaMmeTpoB NpuBeAEHbI Ha puc. 6.2 + 6.4.

[na 3awmTtel napameTpos OT 75" | pexm pasoma
HECaHKLIMOHMPOBAHHOIO U3MEHEHNs! —_—
2 o & o &

paboynx pexrMoB B Npnbope cnyxart
napameTpbl  cekpeTHocTn A0-0 wu
b0-0, B KOTOpPbLIX YCTaHaBIMBAETCHA

3anpeT Ha M3MEHeHWe napameTpoB J
COOTBETCTBYIOLLEN rpynnbl ] A
napameTpoB perynuposaHus. [llpu b'—’, ok
YCTaHOBNEHHOM 3anpete
paspellaeTca  TOJMbKO  MPOCMOTP
paHee 3a4aHHbIX 3Ha4YeHun | [ I
napameTpoB 3TUX rpynn. oy Acw. pic. 63 || rpymnes b ow. puc. 6.4 |

HJdoctyn K 3TMM napameTpam
CEKPETHOCTN oCylecTBARETCS Puc. 6.2. MocnepoeatensHocTs paboTsl ¢ npuGopom

TONbKO HEPea KoM Ha ETOPOM YPOBHE NPOrpaMMUPOBaHUA

e ana rpynnel napameTpos A kog goctyna (35;
e [na rpynnsl napametpos b kog noctyna 24a.

BHuMaHue. [119 Bo3Bpara BCex 3aBOACKMX YCTaHOBOK HE06x0amMMo HabpaThb kog, { /8.
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Puc. 6.3. NocnegoearensHocTb paboTsl ¢ npuGopom Ha BTOpOM
YPOBHE NPOrpaMmMUPOBaHUA (ANA rpynnbl napameTpos A)
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Puc. 6.4. MocneposarensHocTs paboThl C NpUGOpPOM Ha BTOpoM
YPOBHe NporpaMmMupoBaHug (NS rpynnsl napameTpoe b)
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7. TexHu4yeckoe obcnyxmBaHve

7.1. O0wme ykazaHus

TexHuyeckoe obcnyxmBaHne npnbopa NPOBOAUTCS HE pexe OJHOro pasa B LLEeCTb MECSLEB U
COCTOMT B MPOBepKe KpenneHns npnbopa, BUHTOBbLIX COEAMHEHWI, @ TakXKe yaaNeHum Nblin 1 rpasu
C KNeMMHuka npubopa.

7.2. NoBepka npudopa

MoBepky npubopa NPoOBOAAT OpraHbl, akkpeaUTOBaHHbIE HA MPaBO MOBEPKU. TpeboBaHus K
noeepke, NopsiAokK, OCHOBHbIE 3Tarnbl NPOBeAeHUs onpeaensioTca metoankon MU 3067-2007.

MeToavka noBepkn NocTaBnsieTcs no TpeboBaHMIo 3akadyuka.

MexnoBepo4HhbIl MHTepBan — 2 roga.

7.3. OcTnpoeka npubopa

BHumaHue. OcTMpoBKy npubopa [OMKHbI BLIMNOMHATE JMLA, WMEKLME COOTBETCTBYIOLLYIO
KBanMdurKaumio n Heobxoanumoe obopynoBaHue.

Mopsanok nencTenii Npu IOCTUPOBKE NpuBeaeH B MNpunoxeHun E.
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8. MapkupoBka npubdopa

Ha kaxablin npnbop HaHOCHATCS:

HanvMeHoBaHue NpeanpuaTUS-U3roToBUTENS;

0603HauveHune npmnbopa 1 ero moandukauny;

0603Ha4eHue kacca TO4HOCTH;

n300paxeHune 3Haka yTBepXAeHUsl Tuna cpeacTsa NU3MepPeHUs:;
0603Ha4YeHNe HaNPSXXEHNS U HaCTOTbl MUTAHUS;

rof, U3roToBNEHUS;

LITPUX-KOA, C Hdopmauuen o npubope.

9. YnakoBka npubopa

YnakoBka npubopa npoussBoamtcs B cootBetcTBuMM ¢ TOCT 23088-80 B noTpebutensckyio
Tapy, BbINOJIHEHHYIO 13 KOPOOOYHOro kapToHa no FOCT 7933-89.
YnakoBka nagenun npu nepecsiike noytor no FOCT 9181-74.
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10. TpaHcnoOpTUPOBaHUE U XPaHEHUue

TpaHcnopTMpoBaHue nNpubopa B ynakoBke AOMYCKAETCS MPU CNEAYIOLMX YCIIOBUSIX:

. TemMnepaTypa okpyxatoLiero sosayxa ot —25 no +55 °C ¢ cobniogeHnem mep 3awmTtbl OT
yOapoB 1 Bubpaunii;

. OTHOCUTENIbHasA BNaXHOCTb Bo3ayxa He Gonee 95 % npu Temnepatype +35 °C n 6onee
HU3KNX TeMnepaTtypax 6e3 KoHaeHcauun Bnaru;

e TPaHCMOPTMPOBaHWE [OMYCKAETCA BCEMU BUAAMM 3aKPbITONO TPAHCNOPTa;

e  TPaHCMOPTMPOBaHWE aBMaTPaAHCMOPTOM [O/MKHO MPOU3BOAMTLCS B OTanjIMBaeMbIX
repMeTUYHbIX OTCEKax.

XpaHeHure npubopa B ynakoBKe A0MYCKaeTCs NPy CNeayLUX YCIOBUSIX:

e Temnepartypa okpyxaioLero sosayxa ot +5 go +40 °C;

. OTHOCUTEJIbHASA BNAXHOCTL BO3ayxa He 6onee 80 % npu Temneparype +35 °C;

e  XpaHUTb Mpubop HeOBXOAMMO B KApPTOHHOW Tape B 3aKPbITbIX OTaMJIMBaEMbIX
NMOMELLEHUSAX.

11. KoMmnnekTHOCTb

N3amepuTenb-perynatop MUKPOMPOLLECCOPHBIM  vvieiieiiieiieenneeieaanens 1w,
AByxKaHasnbHbIlh 2TPM1

KOMMAEKT MOHT@XHBIX 3NIEMEHTOB e eeeans 1K-T.
Pe3nctop 50,000 £0,0250M 2 Wr.
MacnopT 1 wr.
PYKOBOACTBO MO SKCIAYATALMU i eeeanns 1 wrT.
FapaHTURHBIN TANOH e 1 wT.
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BHumaHune. MeToanka MoBepkuM He BXOAUT B CTAHOAPTHYID KOMMMEKTaLUMO U BbICbIIAeTcs no
TpeboBaHMiO 3akaszymka. B anekTpoHHOM BuAEe MeToauka MOBEPKU HaxoauTcst B VIHTepHeTe no
cnepytouwemy aapecy: http://www.owen.ru/support/35572743

12. N'apaHTuiiHble 0093aTeNnbCTBA

M3rotoBuTENb rapaHTMpyeT CcoOOTBeTCTBMEe npubopa TY npu CcOOGMIOLEHUM  YCNOBWUMA
aKcnayaTaumm, TPAHCNOPTUPOBAHUS, XPaHEHUS 1 MOHTaXa.
[apaHTUHBIA CPOK 3KcnyaTauum — 5 neT Co AHS NPOAAXN.

BHuMaHue. T[apaHTUiHbLIA CPOK HE pPacrnpoCTPaHAETCs Ha  3NeKTPOMarHUTHOe pene.
"apaHTupoBaHHbIl pecypc cpabaTtbiBaHuin pene — 200000 umknos (10 A, 250 VAC, cos ¢ = 0,6).

[ns oTNpaBky B pEMOHT HEOBXOAUMO:
. 3anoNHUTb PEMOHTHYIO KapTy B FapaHTUIAHOM TanoHe;
. BJIOXUTb B KOPOOKY C MPUOOPOM 3anosIHEHHbI MapaHTUHBIN TanoH;
. 0TNpPaBnTb KOPOOKY MO NOYTE UM NPUBESTU MO aapecy:
109456, r. Mockea, 1-i BewwHakosckuia np., A. 2
Ten.: 742-4845, e-mail: rem@owen.ru.

BHumaHume.

1. [apaHTWiNHbIN TanoH He aencTBuTeneH 6e3 WramMna Aatbl NpoaaXxu 1 WwramMna npoaasua.

2. MoHTaxHble 31IeMeHTbI BKIaAblBaTb B KOPOOKY HE HYXHO.
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MpunoxeHune A. FaGapuTHbie YepTeXxu KOprnycoB npndéopa

Puc. A.1 pemoHCTpupyeT rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa HACTEHHOro

Kpennexns H.
Yronok

60
T 105

KPOHIUTEAH

<130
115

Puc. A.1. Mpubop HacTenHoro kpennexus H

Mpumeuanune. BTynku nogpesaTs B COOTBETCTBMM C AMaMeTPOM BBOAHOro kabens
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Ha puc. A.2 npuBegeHbl rabapuTHble M YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LLL1.

ukcaTopsl NWLEBAA NaHENb WMTa

>10

w%'
Puc. A.2. Npubop wmrosoro kpennexus L1
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Ha puc. A.3 npuBegeHbl rabapuTHble UM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LL2.

NMUEBas NAHeNb WKTA

Puc. A.3. Mpubop wurosoro kpennenus L2
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MpunoxeHne B. Cxembl NnoaknioYyeHUua npnoéopa

Ta6nuua b.1
HasHauyeHue KOHTAKTOB KJIeMMHOW KOJ10AKM npubopa
Homep KoHTakTa Ha3HayeHune Homep kOHTakTa Ha3HavyeHune

1 Cetb90...245B 9 Bxog 1-1
2 Cetb90...245B 10 Bxopn 1-2
3 Bbixop 1-1 11 Bxop 1-3
4 Bbixog 1-2 12 Bxop 2-3
5 Bbixog, 1-3 13 Bxop, 2-2
6 Bbixon 2-1 14 Bxopn 2-1
7 Bbixop, 2-2 15 -24 B

8 Bbixon 2-3 16 +24 B

Ha puc. B.1 + B.11 npuBeaeHbl cxeMbl NOAKII0YEHUS nprubopa.

— g. Buixog X-1 | Un
— E Buixopg X-2 P1
: @ Buixop X-3 —[EJ—-: +U,
VD1
Puc. B.1. Cxema nogKnioyeHUa Harpy3sxkm Puc. B.2. Cxema noAKNI04eHns Harpysku K
K BY Tuna P BY tuna K
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Puc. B.3. Cxema nogknioyeHns cunoeoro cumucropa k BY una C

—°¢m

R2
47...68 Om

sz

c1
T 0.1x630 B
Ruarp
— AN
Puc. B.4. Cxema nogwnoyenns K BY tuna C asyx TMpMCTOpOB,
NOAKNIOYEHHLIX BCTPEYHO-NapannentHo
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R,=0... 1000 Om
Puc. B.5. Cxema nogkmo4enua Harpy3ku kK BY Tuna U

+

TeeppoTenbHoe
pene

Puc. B.6. Cxema noaxniouenus Harpysiu Kk BY tuna y Puc. 6.7. Cxema noaxnioyenus k BY Tana T
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TC Bxop x-1

T, ﬂc BXOII x‘2

Bxop x-3

Puc. B.8. Cxema nogxnioueHns
TepPMOMETPa CONPOTUBNEHNS

Bxop x-1

Bxop x-2

Bxop x-3

Puc. B.10. Cxema nogknioyenns
AKTMBHOIO AaT4YMKa C BbIXO[0M
B BUAe HanpskeHus -50 ... 50 mB
wm0...1B
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Bxop x-1
m ¥ Bxop x-2
C_ on‘q X-3

Puc. B.9. Cxema noaknioueHns
TEPMOANETPUYECKOTO
npeobpasoBarens

Bxop x-1

Bxop x-2

+
[ —
h DR"
= Bxop x-3

R,=50,000 + 0,025 Om

Puc. B.11. Cxema nogknioyeHus
aKTUBHOTIO 1aTYMKA C TOKOBBIM
Bbixogom 0 ...5,0... 20
w4 ... 20 MA




MpunoxeHue B. Nporpammupyembie napamMeTpbl

MpunoxeHve copepxuT MepeyeHb NporpaMmmpyemblx napameTpoB npubopa B TabiMYHOM

Buze.

MporpammMupyemMbie napamMeTpbl NpeacTaBneHsbl B Tabn. B.1.

MepeuyeHb NnporpamMmmmn

YEeMbIX NapamMeTpoB

Ta6nuua B.1

MapameTtp

OGosHaueHne| HasBaHue

Honyctumbie
3HaYeHus

KommeHTapun

3aBopckas
yCTaHOBKa

3HayeHus
nonb3oBaTens

lOCHOBHbIE MapaMeTpbl PEryJIMpoBaHus

*Tyer. 1 YcTaBka ons
perynupyemom
BEJINYMHBI

kaHana 1

-999...9999

[eq .m3m.]

30.0

*A1 nctepesnc
komnaparopa 1
mnm nonoca
nponopLmo-
HanbHOCTN
M-perynatopa 1

0...9999

[en .n3m.]

1.0

*Tyer.2 YcTaBka ons
perynupyemom
BEJINYMHBI

KaHana 2

-999...9999

[eq .m3m.]

30.0
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MpoponmxeHue Tadbn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
*A2 mcTtepesnc 0...9999 [eq .n3am.] 1.0
KomMnapaTopa 2
mnm nonoca
nponopLmo-
HanbHOCTN
M-perynsitopa 2
Mpynna A. MapameTpbl, ONUCbIBaIOLLUE JIOTUKY PaboTbl npubopa
AO0-0 MapameTp 01 PaspelueHo n3MeHsTb 01
CEKPETHOCTM napameTpbl perynnpo-
ons rpynnesl A BaHma (T wn AT) wun
napameTpbl rpynnsl A
02 3anpeLeHo N3MeHsATb
napameTpbl rpynnsl A,
npyv 3TOM BO3MOXHO
n3meHsitb T n AT
03 3anpeweHo n3MeHNATb

napamMeTpbl rpynnbl A,
aTakke Tn AT
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MpopomkeHue Tabn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

Al1-1

Pexum paboThbl
nv1

oFF

BbIKJ1IO4EHO

01

YcTponcTeo
CcpaBHeHUs
rucrepesunc
Harpesartesnsi)

npsiMon
(ans

02

YcTpoincteo
CpaBHeHUsi: 06paTHeIi
rmcrepesunc (ana
oxnagurens)

03

YcTponcteo
CpaBHeHUs
M-o6pa3sHas
XapakTepucTmka

04

YcTponcTeo
cpaBHeHus
U-oGpasHas
XapakTepucTuka

05

M-perynaTtop: npsimMo
NPOMNOPLMOHANbHbIN
3aKOH (HarpeBaTesib)

06

M-perynatop: o6paTHO
NPONOPLMOHANbHbLIN
3aKOH (oxnagnTens)

07

Perucrpartop

oFF
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
Al1-2 CurHan Ha 01 CurHancoexoga 1, T1 01
Bxoae J1y1 02 Curnan co Bxoga 2, T2
03 Pa3HocTb curHana Ha
Bxopax 112,
AT=T1-T2
*A1-3 HuxHun -999...9999 MokasaHne npubopa, 0.0
npegen cooTtBeTcTBytowee 0.0,
peructpaumm paBHO BeNMNYMHE TOKa
ons Jiyl pervuctpaumn 4 MA npu
pabote npubopa B
pexvmMe U3Meputesb-
perucTpaTtop
*Al1-4 BepxHuii -999...9999 100.0
npegen
perucTtpaumm
ERIVA
A1-5 3apepxka 0...99 [cek] 0
BKJIIO4eHMs BY1
A1-6 3apepxka 0...99 [cek] 0
BbIK/IIOYEHUS
BY1
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MpogonmxeHue Tadbn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
A1-7 MuHumanbHoe 0...1000 [cek] 0
BpeMs
HaxoXaeHus
BY1 BO
BKJIIOYEHHOM
COCTOSIHUM
A1-8 MuHnManeHoe 0...1000 [cex] 0
Bpems
HaxoXaeHust
BY1 B
BbIK/IIOYEHHOM
cocTosiHUM
A1-9 CoctosiHne BY oFF BbIKJTIO4EH (0 % oFF
nepBoro MOLLHOCTM )
KaHana npu on BKJTIOYEH (100 %
HEencrnpaBHOCTU MOLLLHOCTM )
A2-1 Pexum paboThbl oFF BbIK/IIO4EHO oFF
ny2 01 YcTtponcTteo
CPaBHEHMSA:  MPSMON
rmcrepesnc (ans
Harpesartens)
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MpogonmxeHue Tadbn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

02

YcTponcTeo
CpaBHeHUs: 0bpaTHbIiA
rmcrepesunc (ana
oxnagurens)

03

YcTpoincteo
CpaBHeHUs:
M-o6pa3sHas
XapakTepucTmka

04

YcTponcteo
CpaBHeHUs:
U-o6pa3sHast
XapakTepucTmka

05

MN-perynatop: npsiMo
NPONOPLMOHANbHbI
3aKOH (HarpeBaTesib)

06

MN-perynstop: o6patHO
NPOMNOPLMOHANbHBIN
3aKOH (OXNaanTenb)

07

Perucrpartop

A2-2

CwurHan Ha
Bxone J1Y2

01

CurHancoBxopga 1, T1

02

CwurHan co Bxoga 2, T2

03

PasHocTb curHana Ha
Bxonax 112,
AT=T1-T2

02
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
*A2-3 HuxHwmi -999...9999 MokasaHwue npubopa, 0.0
npenen cootsetcTBylowee 0.0,
perucTpauum paBHO BENINYMHE Toka
ona ny2 peructpauun 4 MA npwm
paboTe npnbopa B
pexviMe namepuTenb-
perucTpartop
*A2-4 BepxHuii -999...9999 100.0
npepen
perucTpauum
ons ny2
A2-5 3agepxka 0...99 [cex] 0
BKJIIO4EHMA BY2
A2-6 3agepxka 0...99 [cex] 0
BbIKJIIOYEHUS
BYy2
A2-7 MuHnManeHoe 0...1000 [cex] 0
Bpems
HaxoXaeHus
BY2 BO
BKJIIOYEHHOM
COCTOSIHUM
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
A2-8 MwuHumaneHoe 0...1000 cekx 0
Bpems
HaxoXaeHus
BY2 B
BbIK/IIOYEHHOM
COCTOSIHUM
A2-9 CocTtosiHne BY oFF BbIK/IIOYEH (0] % oFF
BTOPOro kaHana MOLLIHOCTW )
npu on BKJIIOYEH (100 %
HEeNCNpPaBHOCTN MOLLHOCTW )
Ipynna b. MapameTpsbl, oNnUcbIBalOLWME U3MEPEHUSA U UHANKALUIO
b0-0 MapameTp 01 paspeLleHo N3MEHSTb 01
CEKPETHOCTM napameTpbl rpynnsl b
Ans rpynnel B 02 3anpeLueHo N3MeHsTb
napameTpbl rpynnsl b
b0-4 Pexum 00 OAVHOYHBIN PEXNM. 01
UHAMKALMMN BbIBOA, TONBKO NEPBO-
ro kaHana namepeHusi
01 PyyHol pexwvm. BeiBog,
nepBoOro WM BTOPOro
KaHana n3aMepeHus
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MpogonmxeHue Tabn. B.1

SrmapaMeTD | A e | Kommenrapun | o | naosarens
02 ABTOMATMYECKUIA  PEXUM.
BbiBOg, nepBoro mnun
BTOPOro KaHasia U3MepeHus
03 PyyHoii  pexum. BbiBog
nepBoOro, BTOPOro KaHana
n3mepeHuns n AT
04 ABTOMATUYECKUA  PEXUM.
BbiBOL nepBoro, BTOPOro
KaHana namepeHusa n AT
b1-0 Kop Tvna 01 Cu 50 (a=0,00426°C™")
Aarqvka, 09 50M (a=0,00428 °C™')
S:?]%T;‘B";‘::ero 07 Pt50 (4=0,00385°C")
KaHane 08 50M (a=0,00391°C™")
00 Cu 100 (a=0,00426 °C™")
14 100M (0=0,00428 °C™")
02 Pt 100 («=0,00385°C™")
03 1000 (¢=0,00391°C™")
29 Ni 100 («=0,00617°C™")
30 Cu 500 (a=0,00426 °C™")
31 500M (a:=0,00428 °C™")
32 Pt 500 (2=0,00385°C"')
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MpogonmxeHue Tabn. B.1

MapameTp AonycTumele KommeHTapum 3aBoackas | 3HaueHus

0603HaueHne| HaumeHosanne | 3Ha4eHus yCTaHOBKa | nonb3oeartens
33 5000 (2=0,00391°C™")
34 Ni500 (0=0,00617 °C™")
35 Cu 1000 (a=0,00426 °C™")
36 1000M (0=0,00428 °C™")
37 Pt 1000 (0=0,00385°C™")
38 10000 (¢=0,00391°C™)
39 Ni 1000 (2=0,00617°C™")
15 53M (a=0,00426°C™')
04 TXK (L)
20 K (J)
19 THH (N)
05 TXA (K)
17 TNMN(S)
18 TAM (R)
16 AP (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

72




MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
06 HanpsixeHne
-50...+50 mB
13 Hanpsixerne 0...1 B
oFF BbIK/IIOYEH
b1-1 Koppexuwns -50.0...+50.0 CymmumpyeTcs ¢ 0.0
«CABUT N3MEPEHHbIM
XapakTepuc- 3Ha4yeHvem
TUKN» ana T1
b1-2 Koppekuums 0.900...1.100 M3mepeHHoe 1.000
«HaKNOH 3HayeHve
XapakTepuc- YMHOXaeTcs
Tukn» gna T1 Ha 3a[aHHbIN
KOapPurumneHT
b1-3 Pexum paboThbl oFF BbIK/IIO4EH oFF
BbIYMCIINTENS on BKJIOYEH
KBaApaTHoOro
KOPHS no
nepeBoMy BXO4y
*b1-5 MokasaHue npu- | —999...9999 0.0
6opa ans HUX-
Hero npegena
YHUPUUMPOBAH-
HOro BXOAHOro
curHana T1
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MpogonmxeHue Tadbn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

*b1-6

MokasaHune
npubopa ans
BEPXHEro
npenena
YHUPUUMPOBAH-
HOro BXOAHOro
curHanaT1

-999...9999

100.0

b1-7

Monoxexne
[EeCcATUYHON
TOUKN Npun
MHAMKaLMn
napameTpos
nepBoro kaHana

0,1,2n

Cwm. MpumedaHne
Ha cTp. 48

Monoca
undposoro
dunbTpa
nepBoro kaHana

0.0...30.0

[eq. n3am.]

30.0

[MocTosHHasa
BPEMEHU
umdposoro
dunbTpa
nepBoOro kaHana

[cek]
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
b2-0 Kop, Tvina aHanornyHbl 01
naryvka, napameTpy
paboTatoLLero Ha b1-0
BTOPOM KaHane
b2-1 Koppekuums -50.0...+50.0 CymMmmumpyeTcsi ¢ 0.0
«CABUT N3MEPEHHbIM
XapakTepuc- 3Ha4yeHvem
TUKU» ana T2
b2-2 Koppekuus 0.900...1.100 M3mepeHHoe 1.000
«HaKOH 3HayeHue
XapakTepuc- YMHOXaeTcst
TUku» ana T2 Ha 3a[aHHbIN
KOapPuumneHt
b2-3 Pexum paboThbl oFF BbIKJTIOYEH oFF
BblYMCNTENS
KBaApaTHOro
on BKJIOYEH
KOPHS no
BTOPOMY BXoAy
*b2-5 MokasaHue npu- | —999...9999 0.0

60pa a1 HAXHEro
npegena yHnbum-
LIMPOBaHHOIO
BXOOHOIO
curHana T2
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MpogonmxeHue Tadbn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

*b2-6

lMokazaHue npu-
6opa ans
BEpPXHEro
npenena
YHUPUUMPOBAH-
HOro BXOAHOro
curHana T2

-999...9999

100.0

b2-7

Monoxexne
[EeCcATUYHON
TOUKN Npun
MHAMKaLMn
napameTpos
BTOPOro KaHana

0,1,2n

Cwm. MpumedaHne
Ha cTp. 48

b2-8

Monoca
undposoro
dunbTpa BTOPOro|
KaHana

0.0...30.0

[eq. n3am.]

30
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MpopomkeHue Tabn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

b2-9

MocToaHHas
BpeMeHU
umgposoro
dunbTpa BTOPOro|
KaHana

0...99

[cek]

2

Mpumeyanue. B 3aBucvmocTv oT Mopmdukaumm npubopa M TEKYLUMX HACTPOEK YacTb MapamMeTpoB WM WX
3HaYeHNs MOryT OblTb CKPbIThI. YCN0BUS AOCTYMHOCTU A5 PEAAKTUPOBAHNS U BO3MOXHbIE 3HAYEHUS OTAEbHbIX
napameTpoB creayoLime:
1. Onanapametpa A1-1 (A2-1) 0OCTYMNHbI 3HAYEHUS:
. 01...04 v oFF, ecnun BY anckpeTHoro Tuna;
. 05...07 v oFF, ecnn BY aHanorosoro tuna.
2. MNapameTtpbl A1-3 (A2-3) n A1-4 (A2-4) pocTynHbl Ans penakTupoBaHus, ecnu JIY pabotaeT B
KayecTBe perucrparopa (COOTBETCTBYET 3Ha4eHuto napameTtpa Al1-1 (A2-1) =07).
3. MNapameTtpbl A1-5...A1-8 (A2-5...A2-8) focTynHbl AN penakTupoBaHus, ecnu J1IY paboTaet B
KayecTBe YCTPOCTBa CpaBHEHUS (COOTBETCTBYET 3Ha4YeHuio napameTpa A1-1 (A2-1) =01...04).

4. MapameTpsbl

b1-3...b1-6

(b2-3...b2-6)

LOCTYMHbI

0SS pefaKkTUpOBaHus,

ecnm Ha Bxoge

MCMONb3yeTcs YHUPULMPOBAHHLIN AaTyMK (COOTBETCTBYET 3HadeHuio napametpa b1-0 (b2-0) =
06,10...13).

* - OTMEYEHbI NapaMeTPbl, 3HAYEHNSA KOTOPbIX MEHSAOTCS NPU N3MeHEHUM napaMeTpoB b1-7 n b2-7
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MpunoxeHue I' CoeguHeHne TepMOMETPOB COMNPOTUBJIEHUS C
npuGopomM no ABYXNpPOBOAHON cxeme

MpunoxeHne cooepXnT onucaHne 1 NPUMepPbl NOAKIIOYEHNA TEPMOMETPOB CONPOTUBEHNS
no ,D,ByXI'IpOBO,EI,HOIZ cxeme.

CoenuHeHne TepMomMeTpa ¢ NpuGOPOM Mo ABYXMPOBOOHOW CXemMe NMPOU3BOAMTCS B ClyyYae
HEBO3MOXHOCTW MUCMOJIb30BAHUS TPEXMPOBOAHOW CXEMbI, HAaNpYMep NMpu YCTaHOBKe npubopa Ha
o6bekTax, 060pyA0BaHHbBIX PAHEE MPOJIOXKEHHBLIMU ABYXMPOBOAHBIMU MOHTaXHbLIMU TPaccamu.

CnenyeT NOMHUTb, 4YTO MokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHUS COMPOTUBIEHNS
NMPOBOAOB JIMHUM CBA3M «TEPMOMETP — Npubop», MNPOUCXOOSALLErO of BO3AENCTBUEM
TeMnepaTypbl OKPYXaloLLLero Bosayxa. Jns KoMneHcaumm napasmTHOro ConpoTUBIEHMS NPOBOAOB
HY>XHO BbINOJIHUTB ClieayioLme AencTBus.

1) Mepen Ha4anom paboTbl yCTAHOBUTL NEPEMbIYKM Mexay KoHTakTaMmun Bxoa X-1 1 Bxog X-2
KfieMMHMKa npubopa, a ABYXNPOBOAHYIO JIMHUIO NMOAKIIOYNTb, COOTBETCTBEHHO, K KOHTakTam Bxopg,
X-2 n Bxop, X-3.

2) MopkniounTb K MPOTMBOMOMOXHLIM OT Npubopa KOHUAM JIMHUWU CBSI3N «TEPMOMETP-
npubop» BMECTO TePMOMETpa MarasuH COMPOTUBMIEHUIA C KJlaCCOM TO4YHOCTU He 6Gonee 0,05
(Hanpumep, P4831).

3) YcTaHOBUTL Ha MarasuHe COMpPOTMBJIEHWA 3HAYEeHME, pPaBHOE COMPOTUBIIEHMIO
TepmomeTpa npu temnepatype 0 °C (B 3aBUCMMOCTY OT TUMa AaTymka).

4) NMopaTb Ha Nnpubop nuTaHue u Yyepes 15-20 cek Mo NokasaHUAM LUMbPOBOro MHAMKaTOpPa
onpenenunTb BENNYMHY OTKIIOHEHUs TemnepaTtypbl oT 0 °C No kaxaoMy KaHany uaMepeHus.

5) BBecTn B namMsaTb Npubopa 3HAYEHNE KOPPEKLMM «COABUT XapakTEPUCTUKM» AJIS KaXA0ro
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kaHana (b1-1 n b2-1), paBHoe No Benn4MHe nokasaHnsm npubopa 1 B3STOoe C NPOTUBOMOJIOXHbLIM
3HaKoOM.

6) MpoBepuTb NPaBUNBHOCTb 3afaHNS KOPPEKLUMW, AN YEr0o HE U3MEHSISt 3Ha4YeHNst CoMnpo-
TMBMIEHNS HA MarasunHe, NepeBecTn NPUGOP B PEXUM N3MepPeHUs TeMnepaTtypbl 1 yoeamTbes, YTo
npu 3ToM ero nokasaxus paeHbl 0+0,2 °C.

7) OTkNIO4MTb NUTaHne ¢ Npubopa, 0OTCOEANHUTb JIMHUIO CBS3M OT MarasvHa ConpoTUBIIEHWNIA
1 NOOKIIOYNTL €e K TEPMOMETPY.

Mocne BbINOSIHEHUS YKa3aHHbIX AeACTBUIA NPUOOP FrOTOB K AanbHenLleln paboTe.
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MpunoxeHune [. BO3MOXHbIe HEMCNPaABHOCTU U CNOCOObI UX

yCTpaHeHus

B Tabn. [.1 npeacTasieHbl BO3MOXHbIE HEUCNPABHOCTA U cnocobbl Nx YCTpaHeHuda.

Ta6bnuua 4.1
NMposiBneHue Bo3mMoXHas npuynHa Cnoco6 ycTpaHeHus
Ha vHgmkatope B pexume
PABOTA oTobpaxatoTcs:
nlldt JlaHHbIEe eLLe He rOTOBbI. Mopoxnath 2...3 cek.
Mpn vHamvkaumm AT Ha ogHoM | MpoBepuTb PabOTOCNOCOBHOCTL
13 BXO[I0B obHapyxeHa | [aTinkoB
aBapuiiHas cutyaums
OCLH Temnepatypa «xonogHoro cnasi» | lMpoeeputb Temnepatypy
Bbllle JOMNyCTUMON (neperpes | okpyxawouwiero  Bosgyxa  (He
npuéopa) JonxHa npesbiwats 50 °C)
act L TemnepaTtypa «xonogHoro cnas» | NpoBeputb TemMmnepartypy
HUXe [OMyCTUMOWN | OKpyxawoulero Bosgyxa  (He
(nepeoxnaxaeHve npubopa) [0/KHa BbITh HUXeE +1 °C)
HHHH BbluncneHnHoe 3HaveHne | Ceeputb Kon, [arydmka B
BXOHOM BEJINYUHDI Bbiwe | napametpe b1-0 (b2-0) c

[onycTMoro npeaena

dakTnyeckn noacoeanHeHHbIM
0AaTYNKOM

80




MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus

LitL BbluncneHHoe 3HayeHne | Ceeputb Kon, [arydmka B
BXOAHOM BENNYMHDI Huxe | napametpe b1-0 (b2-0) c
[onycTMoro npeaena dakTnyeckn noacoeanHeHHbIM

[ATYNKOM

O6pbIB mnun KopoTkoe | lMpoeepuTb PaboTOCNOCOBHOCTL
3aMblkaHve YHMBEPCANBLHOIO | Aartymka
natyvka 4...20 MA

- -1 O6pbiB TepmomeTpa | lNpoBepuTb  PaBOTOCNOCOBHOCTL
COMPOTUBIEHNST WM TEPMO3NeEK- | JaTdmka
Tpryeckoro npeobpasoBarensi.
Ana yHdUUmMpoBaHHOIO AaTymka
0...1 B curHan Ha Bxoge npubopa
npesbilwaer 1,1B

anaon KopoTtkoe 3amblkaHve | lMNpoeepuTb  pPaboToOCnOCOBHOCTL
TEPMOMETPA COMPOTUBIIEHNS] [arduka

HC BbluncneHHoe 3HadeHue Bbiwe | N3meHnTb paspsiAHOCTL
LONyCTUMOro npegena | MHOMLMPYEMbIX 3HAYEHWIA
MHAMKaLUUN

lo BblumncneHHoe 3HadeHne Huke
[ornycTMOro npenena
VHAMKaUMn
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MpoaonxeHue Tabn. 4.1

MposiBneHue

Bo3MoOXHaga npuyYnHa

Cnoco6 ycTpaHeHus

3HauyeHne Temneparypbl Ha
WHOMKATOPE B  pEXMME

HeBepHbIl Kog TUNa garynka

B napametpe b1-0 (b2-0)
3apatb koA, COOTBETCTBYIOLLMIA

PABOTA He cooTBeTCTBYyeT HC”O”"WGMOI;/')Y AaT4MKy  (CM.
. punoxeHue
peaneon BeengeHsbl HeBepHble B napametpe b1-1 (b2-1)
3HaYeHus «caBura yctaHoBuTb 0.0, B b1-2 (b2-2)
XapaKTepUCTUKW» U «HAKIOHA YCTaHOBUTb 1.000 (cm.
XapaKTEPUCTUKM. Mpunoxexve B)
Wcnonbayetca asyxnposoaHas | [ponssectn coeamHeHne no 3-x
cxema coeauHeHus npubopa ¢ | MPOBOAHOWA cxeme mnm
0ATYNKOM BOCMNOJZIb30BaTbCH peko-
MeHpaumsamm (cMm. Mpunoxenne IN)
LeictBre  9NEeKTPOMarHUTHbIX | AKpPaHMPOBaTb JIMHUIO  CBA3U
nomex. natymka ¢ npubopom, 3kpaH
3a3E€MJINTb B OAHOWM TOYKE.
Ha mHankaTope npu | HesepHoe nopakoyeHve | NpoBepuTb CxeMy NoaKIioHeH s

HasM4Mn TOKOBOrO CUrHana
oTO6paXalTCa HYyNU

harymka kK npubopy

patyumka (cm. Mpunoxexne b)

Mpu Harpese Temnepartypa
yMeHbLIaeTcs U npu oxna-
XOEHUW YBESINYMBAETCS

HesepHoe coeanHeHne
npubopa c Tepmonapomn

N3meHnTb MOJIAPHOCTb
noakno4yeHnsa Tepmonapsl (CM.
Mpunoxexne B)

HeT nHamnkauum 2 kaHana

BbICTaBNeH OOMHOYHLIN PEXUM
MHOMKaLMn.

B napameTpe b0-4 3apatb 0anH
n3 pexumo (01...04) (cm.
MpunoxeHve B).
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MpoaonxeHue Tabn. 4.1

MposiBneHue

Bo3MoOXHaga npuyYnHa

Cnoco6 ycTpaHeHus

Moka3zanusa 1 (2) kaHana

Ha Bxog o60ux NOrnyYeckmx

3agatb B napametpe A1-2

ny6nmpyioT nokasanus 2 (1) | YCTPOMCTB nopaHa ofgHa | 3HayeHne 01, B napameTpe A2-
KaHana perynvpyemasi BenninHa 2 3HavyeHne 02 (cm.
MpunoxeHne B)
He pa6oTtaetr BbixogHoe | 3apaH HEeBEpPHbIN pexum | 3apatb B napametpe A1-1 (A2-
YCTPONCTBO paboThl nornyeckoro | 1) Tpebyembiii pexum paboTs
YCTPONCTBa (cm. Mpunoxexne B)

Mpn BiO4eHUM npubopa Temne-
partypa okasbiBaeTcs B 30He TycT+A

M3MeHnTb 3HaveHne A

3apaHa 3apepxka  BKIIOYEHUSN
BbIXOHOI0 YCTPONCTBA

3agatb 3HavyeHve napameTpa
A1-5 (A2-5), pasHoe O (cm.
MpunoxeHne B)

BbixogHOE YCTPOWCTBO He
cpabaTbiBaeT nNpu AO0CTU-
XeHnn 3agaHHbIX rpaHnL,

BBeneHO MUHMManbHoe Bpems
HaXOXAEHNs1 BbIXOLHOTMO YCT-
pOMCTBa BO BKJIIOYEHHOM UK (K1)
BbIKJIIOYEHHOM COCTOSIHUM

3apatb 3HayeHue napameTpoB
A1-7 (A2-7) n A1-8 (A2-8),
pasHoe 0 (cMm. Mpunoxerwne B)

3apaHa 3aepxKa BbIK/IOYEHMS
BbIXOOHOI0 YCTPOMCTBA

3apatb 3HavyeHMe napameTpa
A1-6 (A2-6) pasHoe O (cm.
MpunoxeHue B)

Ha BXOL, JIOrN4eckoro
ycTporicTea nogaHa AT

3apatb B napameTtpe A1-2 (A2-
2) 3HayeHne 01 wnm 02 (cm.
MpunoxeHne B)

83




MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus
HeBO3MOXHO M3MeHnTb | BbicTaBneHa 3awmTa oT | 3apatb B napameTtpe AO0-0
3HavyeHns napameTpoB T M | U3MEHEHMS YCTaBOK 3HavyeHne 01 wam 02 (cm.
A MpunoxeHne B)

Henbas n3MeHuTb | BbiCTaBneHa 3awmTa ot | B napametpe AO0-0 un bO0-0
napameTpbl  rpynnbl A | YBMEHEHUs yCTaHOBOK 3apaTh 01
nunn) b
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MpunoxeHue E. DcTupoBka npudopos

E.1. OOwue ykazaHus

lOcTvpoBka  [O/KHA  MPOU3BOAUTLCS  TONBKO  KBAMPUUMPOBAHHBIMKA  CrieuvanncTaMmm
METPOJIOrMYEeCKMX CNYXG6 NPV YBEINYEHUM MOTPELIHOCTM M3MEpPeHUst BXOAHLIX MapamMeTpoB CBEpX
YCTaHOBJEHHbIX 3HAYeHWin. NPON3BOANTCS IOCTUPOBKA TOJIBKO aHAIOrOBbIX BbIXOAOB. YHMBEpPCASbHBIE
BX0Abl Npnbopa 065124a10T BbICOKOV TOHHOCTHLIO N3MEPEHUSI U He TPEOYIOT OCTUPOBKM.

E.2. OcTUpoBKa BbIXOAHbIX
undpoaHanoroebix npeobpasosareneii © 0
«napameTp-Tok» 4...20 MA (Bbixog Tuna n) © ©

Beixop X-1
Buixon X-2 ——
Buixog X-3
-24B
+24B

MopgkniounTb K I0CTUPYEMOMY BbIXOAy Harpysky Ru, u
BOJSIBTMETP cornacHo puc. E.1. B «kadectBe Ru MOXHO
MCNoNb30BaTb MarasvH conpotmBneHuin P4831 unn nopo6HbIn
€My C KnaccoM To4YHOCTU He Bonee 0,05, a kayecTBe BONbTMETPA

— npmnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.

YCTaHOBUTbL HA MaraavHe 3HaueHue conpoTmsaeHust 500,00 Om. "i\
MopmaTb nMuTaHue Ha npubop. Ha umdpoBOM wmHOMKATOPE

npubopa oTOOpPaA3UTCA  Tekyllee 3HayeHue UK3MepsemMoit B1-12

BeNMYMHbI. Mpnbop HaxoauTcs B pexnme PABOTA. Puc. E.1

lOcTupoBka 3aknoyaeTcs B Noa6topke KoapPUUMEHTOB OJ11 MUHMMAabHOrO M MakCUMasibHOro
3Ha4YeHMs BbIXOOHOIO ToKa.
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OcTpoBka MMHMMaNbHOro 3Ha4eHns (4 MA) BbIXOAHOIO TOKa:

L BONTU B pexXxnm 3agaHna Koga nyTem Haxatuna 1 yagep>XXaHmna He meHee 3 cek. KHOMKKn

PAY h¥A
e 3aaTb KHOMKaMM |Z n ’g 3Ha4eHve Koa IoCTUPOBKMU:
nna Beixopa 1 — 200, pna Beixopa 2 — 202

PO,
. HaXXaTb KHOMKY . Ha uudpposom nHgukatope np|/|60pa noABUTCA 3HA4YeHne napamMeTpa
rlo,u,6opa, COOTBETCTBYIOLWEE MMHNMaIbHO BO3SMOXHOMY 3HA4€HUIO BbIXOOHOIO TOKaA;

. KHOMKamu IE 7] ’g Ha nn 7
LLeBOI naHenu npmubopa yCTaHOBUTbL Takoe
3HayYeHne napameTpa nogbopa Ha wHAMKaTope npubopa, 4ToObI
najieHne HanpskeHus Ha Maras3uHe COMpOTUBAEHUI OblNO PaBHO
2,00+0,02 B (4TO COOTBETCTBYET MWHUMaNbHOMY Toky 4 MA). 3T0
3HaYeHne KOHTPOIMPYETCS MO NokasaHUsM BonbTMeTpa B1-12;

. HaxaTb KHOMKY il | Mpnbop nepenpet B pexxum PABOTA.

OcTpoBka MmakcMmanbHOro 3Ha4eHus (20 mA) BbIXOAHOIO TOKa:
. BOWTY B PEXUM 3a0aHNS KOAA NyTEM HaxaTus n yaepxaHusa He meHee 3 cek. KHonku ;

N (v
e 334aTb KHOMKaAMU E n ’g 3Ha4eHVe KoAa I0CTUPOBKU:
nns Beixopa 1 - 201, pna Beixopa 2 — 207

PO,
. HaXaTb KHOMKY . Ha undpposom nHgukaTope r|p|/|60pa nosABUTCA 3HA4YeHNEe napamMeTpa
rlo,u,6opa, cooTBEeTCTBYIOWEeE MMHUMaIbHO BO3MOXHOMY 3HA4€HUIO BbIXOOHOIO TOKA;
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A, ¥ .

KHOMKamm 7 Ha fMueBoli naHenu npubopa yCTaHOBUTb
Takoe 3HayeHuWe napameTpa noadopa Ha wmHAukaTope npubopa,
4TOObI NageHNe HanpsXeHusa Ha MarasvHe COMpOTUBAEHUI BblNo
paBHo 10,0+0,1 B (4TO COOTBETCTBYET MakCuUMasibHOMY Toky 20
MA). OTO 3Ha4YeHMe KOHTPONMPYeTCs Mo MoKasaHUsAM BOSbTMETpa

B1-12.
. HaXkaTb KHOMKY . Mpnbop nepenpet B pexxum PABOTA.

E.3. KOcTnpoBka BbiIXoAHbIX LudppoaHanoroebix npeodpasoBarenei

«napameTp-Hanps>keHne» 0...10 B (Bbixog Tunay)

MoakniounTb K I0CTUPYEMOMY BbIXOAy Harpysky Ru, u
BOJIbTMETP cornacHo puc. E.2. B kadectBe Ru MOXHO
MCNOoNb30BaTb MaraswH conpotmBneHnin P4831 unn nopo6HbIn
eMy C KnaccoMm To4YHoCTU He Bonee 0,05, a kayecTBe BONbTMETPA
— npmnbop ¢ Knaccom To4HocTu He bonee 0,05, Hanpumep B1-12.
YcTaHOBUTb Ha MarasuHe 3HadeHune conpoTuenenuns 2000,00 Om.

MNopatb nutanve Ha npubop. Ha umdpoBoM uHAMKaTOpE
npubopa 0TOOpPaA3UTCA  TEKyLlEe 3HAYEHVME  M3MEPSIEMONA
BeNMYMHbI. Mpnbop HaxoauTcs B pexnme PABOTA.

lOcTnpoBka 3akniodaetcs B nogdopke KoapPuuneHToB ans
MUHUMaNIbHOrO 1 MaKCUMasibHOTO 3HAYEHNS BbIXOAHOMO ToKa.
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OcTpoBka MMHMManbHOro 3Ha4eHns (0 B) BbIXOAHOIO HanNpPsHXXeHns:

BOWMTM B PEXUM 324aHNS KOJA NYTEM HaXaTUS U yaepXaHus He MeHee 3 CeK. KHOMKU ;

PAY h¥A
3a4aTb KHOMKamMu E n ’g 3Ha4eHve Koa IoCTUPOBKMU:
nna Beixopa 1 — 200, pna Beixopa 2 - 202

PO,
HaXXaTb KHOMKY . Ha uudpposom nHgukatope r|p|/|60pa noABUTCA 3HA4YeHne napamMeTpa
rlo,u,6opa, CcOooTBETCTBYIOWEeE MMHUMaIbHO BO3MOXHOMY 3HA4€HUIO BbIXOOHOIO TOKaA;

KHOMKamu Ig " ’g Ha nn 7

LLeBOI naHenu npmbopa yCTaHOBUTb Takoe
3HayYeHne napameTpa nogbopa Ha wHAMKaTope npubopa, HToObI
najeHne HanpskeHus Ha Maras3wHe COMpoTUBAEHUI OblNO pPaBHO
0,00+0,02 B (4TO COOTBETCTBYET MMHMMaNIbBHOMY HanpskeHuio 0 B).
OT0 3HaYeHMe KOHTPOMPYETCS MO NokasaHnsaM BosibTMeTpa B1-12;

HaXaTb KHOMKY il § Mpu6op nepeiiget B pexmm PABOTA.

B1-12

OcTpoBka makcumanbHOro 3Ha4eHus (10 B) BbIXOAHOro HanpPsH>XeHns:

BOWTU B PEXMM 324aHUS KOJA MYyTEM HaxaTus U yaepxaHns He MeHee 3 cek. KHonku ;

AN
3apaTh KHOMKamu n 3HayeHue Koaa ICTUPOBKU:
nna Beixopa 1 - 201, pns Beixopa 2 — 203

HaxaTb KHOMKY . Ha undposom nuagukatope npubopa NosiBUTCSA 3HAYeHMe napaMeTpa
nonbopa, COOTBETCTBYIOLLEE MUHMMAbHO BO3MOXHOMY 3Ha4YEHMIO BbIXOOHOMO TOKa;
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A |[w 5
KHOMKamMmum IZ n ’2 Ha NMueBOUN MnaHenun rlpV|60pa YCTaHOBUTb

Takoe 3HadyeHue napameTpa nogbopa Ha mHaukatope npubdopa,
4yTOObI NafeHNe HanpsXXeHUs Ha MarasvHe COMpPOTUBNEHUI BbINO
paBHo 10,0+0,1 B (4TO COOTBETCTBYET MakCUMaslbHOMY
HanpskeHnto 10 B). 3To 3HayeHMe KOHTponupyetcs Mo
nokasaHusam BosibTMeTpa B1-12.

HaXkaTb KHOMKY e, Mpnbop nepenpet B pexxum PABOTA.
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