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HacToswmii poKkymMeHT aBnsieTcs penpe3eHTaTUMBHbIM BapuMaHTOM PYKOBOACTBa MO
akcnnyatauum 2TPMO, maeHTMYHbIM MO COAEPXaHUIO 3TaJIOHY PYKOBOACTBaA MO
akcnnyaTtauun KYB®. 421210.002 PJ, npoweplemy ceptudukaumio B KOMMIEKTe ¢
npu6opom B PepepanbHOM areHTCTBE MO TEXHUYECKOMY PEeryjMpoBaHuI0 U
MeTpPOoJIoruum.




BeBeneHue

HacTtosiuiee PykoBoacTBO MO akcrjyaTauMm  nNpedHa3HavyeHo  Afis  O3HAKOMJIeHUs!
obcnyxuBaloLLero nepcoHana ¢ yCTpomcTBOM, NMPUHLMNOM AEACTBUSA, KOHCTPYKLMEN, TEXHUYECKOM
akcnnyaTaumein n obcnyxmBaHnemM N3MepuTens MUKPONPOLLECCOPHOro AsyxkaHanbHoro 2TPMO ¢
YHUBEPCasbHbIMU N3MEPUTENIbHLIMU BXOA4AMM (B AaibHENLEM MO TEKCTY UMEHYEMOTO «Mpnbop»).

Mpubop BbinyckaeTcs cornacHo TY 4211-016-46526536-2005 n umeet cepTndukat COOTBETCTBUS
[OCT-P. MNpnbop 3apernctpuposaH B F0CynapCTBEHHOM pPeecTpe CpeacTs namepeHuii nog Ne 22285.

Mpubop cootBetcTByeT TOCT 12997 M OTHOCUTCA K W3AENUSM TOCYOAPCTBEHHOM CUCTEMbI
MPOMBILLINIEHHbIX MPUOGOPOB UM  CcpeacTB  aeBToMatmM3aumu. [lpy 3TOM, MO YCTOMYMBOCTM K
3N1eKTPOMarHUTHLIM BO3OENCTBMSIM U MO YPOBHIO U3Jly4aeMbIX PaaMornomex npubop COOTBETCTBYET
ob6opynosaHuio knacca A no MOCT 51522 (MOK 61326-1).

Mpnbop obnagaeT ynyyLeHHbIMN XapakTepPUCTUKaAMU:

. BbICOKasi MOMEX0YCTONYMBOCTb K 3/1IEKTPOMArHUTHBIM BO34ENCTBUSIM;

. YBEJIMYEHHBI CPOK rapaHTUmW, rapaHTUHBIN CPOK 0OCNYXMBaHWUS COCTaBNseT 5 neT;

. NoBbILLEHNE YHMBEPCANbHOCTU Npubopa, no3sossiowee 6onee rMbKo UCNObL30BaTb

NPUOOPLI U YMEHbBLLINTb X HOMEHKIATYPY 3@ CHET UCMOSb30BAHUSA:
. YHUBEPCasibHbIX BXOA0B;
. BCTPOEHHOr0 UCTOYHMKA HanpsxkeHns 24 B ang nutaHns akTUBHbIX AaTYMKOB.

Mpubopbl BbiNyckaloTcs knacca TodyHoctn 0,25; 0,5. Knacc ToyHOCTM 3aBUCUT OT Tuna
NOAK/YAEMOro BHELLHEro AaT4mKa.



Mpubop u3roTaBAMBaEeTCs B Pas3iNyHbIX MOAMPUKAUMAX, OTIMYAIOWMXCS OPYyr OT gpyra
KOHCTPYKTMBHBIM UCMOSIHEHneM. MHdopmauus o moamndukaummn npmbopa 3awwmdpoBaHa B koae
MOJIHOrO YCJIOBHOro 0603Ha4YeHns:

2TPMO - X. Y

Tun npubopa

KoHcT PYKTUBHOE UCNONHEHWE

0603HaueHne nependHbIX NpeobpasoBaTenei

KOHCTPYKTUBHOE UCNONHEHNE:
H - KOPMYC HAaCTEHHOro kpenneHus ¢ paamepammn 130x105x65 MM 1 cTeneHblo 3awmTbl [P44;
118 ] - KOPMNyC LIMTOBOro KpernneHnss ¢ pa3mepamm 96x96x65 MM 1 CTeneHblo 3awiuTbl CO
CTOPOHbI NepenHeit naHenu IP54;

w2 - KOPMNyC LWMTOBOro kpernneHust ¢ pasmepamu 96x48x100 MM 1 CTeneHblo 3alWmTbl CO

CTOPOHbI NepeaHeit naHenm IP54.
[aGapuTHbIE YepPTEXM KOPNYyCcoB NPnHOPOB NpuBeaeHb! B MNpunoxeHun A.

Y - yH/BepCanbHble U3MEPUTESIbHBIE BXOAbI.



Mpumep 3anucu 0603HaveHns Npubopa B AOKYMEHTaUMW APYroi NpoayKUuUn, rae OH MOXeT
ObITb NPUMEHEH:

M3mepuTenb MUMKPOMNPOLLECCOPHbIN AByxkaHasbHbIA 2TPMO-H.Y TY 4211-016-46526536-2005.

Mpumep 3anncu o6o3HadveHns npnbopa npu ero 3akase: 2TPMO-H.Y

Mpn 3TOM M3roTOBNEHMIO U MOCTaBKe NOANEXNT U3MEPUTESIb MUKPOMNPOLLECCOPHbI 2TPMO B
KOpryce HaCTEHHOr 0 KpenieHus.



1. HaszHauyeHue npnbopa

MN3mepuTtenb MUKPONPOLLECCOPHbLIA AByxKaHasbHbli 2TPMO COBMECTHO C MNepBUYHbIMU
npeobpasoBaTensMn (gaTdvkamMu) npegHasHayeH nns U3MepeHus Temnepatypbl U APYrux
dr3nYEeCcKNx NapaMeTpPoB, 3HAYEHNE KOTOPbIX BHELUHUMU AaT4MKaMy MOXET OblTb Npeobpa3oBaHo
B CUrHaSIbl MOCTOSIHHOIO TOKA WUJN HanNpPSXXEHUS.

Mprbop MoXeT ObITb UCNOL30BaH A1 U3MEPEHMS NAaPaMETPOB TEXHOSIOMMYECKMX NMPOLLECCOB
B Pa3/INyHbIX OTPAC/AX MPOMBILIEHHOCTU, KOMMYHANIbHOrO U CenbCKoro xo3siicTea. Mpubop
MOXET Takxke BbICTYyNnatb B POAN OObIMHOMO WMHAMKATOPA W3MEPSEMOro TEeXHOJIOrMYecKoro
napametpa.

Mprbop NO3BONSET OCYLLECTBNNATL CleayoLlme QyHKUUN:

®  py3mMepeHne TemnepaTtypbl U/vnn Jgpyrux GU3NHeCcKMx BENWYUH (OaBfeHusl, BAAXHOCTW,

pacxofa, YpOBHA U T.M.) B ABYX Pa3IMyHbIX TOYKaX C MOMOLLBIO CTaHOAPTHBIX AAT4MKOB,
noAkJto4aemMbix K yHMBEPCanbHbIM BXOA4aM nNpnbopa;

®  BbLIYMCIIEHME PA3HOCTU ABYX N3MEPSEMbIX BENNYUH (AT=T1-T2);

®  oTOOpaxeHWe BbIOPAHHOrO TEKyLLero WU3MepeHWss Ha BCTPOEHHOM CBETOAVNOLHOM

UMbPOBOM MHONKATOPE;

®  COXpaHeHue Npu OTKIIIOHYEHUU MUTAHUS B SHEPro3aBUCUMON NaMATU GYHKLMOHANbHbBIX

napameTpoB nNpubopa, 3aflaHHbIX NONb30BaTeNeM NPU NPOrpPaMMMpPOBaAHUN.



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 CONPOTUBAEHUS N YHUDULMPOBAHHBIMU CUrHaIaMm
NOCTOSIHHOI O HaNPSHXEeHWA 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 a = 0,00426°C ' 1 granasoHoM uamepenuii ot — 50 go +180 °C.

4)

OCHOBHaﬂanBeﬂeHHaﬂﬂOFpemHOCTbﬁeSKXC.

11




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.

12



3. YcTpoiicTBo 1 paboTta npndéopa

3.1. MpuHuun pencTBUa

CTpykTypHas cxema nprbopa npuBeaeHa Ha puc. 3.1.

2TPMO
Gnok 06paGoTkn BAHHLIX
8xon 1 | 1
YHUBEPCANbHbIA UndpoBoi | | BbMMC I
/c exoa 1 bunLTp KBALPATHONO I
aaTIMK 1 KOpHA I
BHYWUCAWTENL laln/ninl I
pasroc [ | LULU l
I
BxoA 2 | BHMUCIMTEND [
YHHBE[ i unchpoBOi KBAAPATHOMD
at | exon? }_"'l duneTp KopHA I
pammk 2

Puc. 3.1. CtpykrypHas cxema npubopa

Mpnbop coaepXMT OBa KaHana yHUBEpPCasbHbIX BXOOOB AJ1 MOAK/IOYEHUS MNEPBUYHBLIX
npeobpasosaTesieit (OaT4nMkoB) M 650K 00PabOTKM AaHHbIX, COCTOSILLUMA M3 ABYX UUPPOBbLIX
GUNLTPOB, ABYX BbIMUCIUTENEN KBAAPATHOrO KOPHS, BbIYMCUTENSA PA3HOCTU N3MEPEHHbLIX B ABYX
KaHanax BefIM4MH 1 HeTbipexpaspsaaHoro CBETOAMOAHOMO LMGPOBOro nHamkatopa.

13



3.1.1. UndpoBas bunbTpauusa n Koppekumus usmepeHuin
3.1.1.1. Undpoeas punbTpauma usmepeHmin

Ona  ocnabneHusi BAUSIHUS  BHELUHWUX WMMYAbCHbIX MOMEX Ha  9KCryaTauWoHHbIe
XapakTepucTukn npubopa B nporpamMmy ero paboTtsl BBeaeHa Lndposas dGunbtpaums pesynbtaTtoB
N3MEPEHWNIA.

dunbTpaums oCcyLLECTBNSETCS HE3ABUCMMO AJ1S KaXA0ro BXoAa 1 NpoBOAMTCS B ABa aTana.

Ha nepBom 3tane dunbTpaumMm mun3 TeKyLMX W3MEPEHUA BXOOHbIX MNapaMeTpoB
OTPUNLTPOBLIBAIOTCS 3HAYEHWS, UMEIOLLNE SBHO BblPaXEHHbIE «MPOBaibl» NN «BbIOPOCHI».

Ona atoro npubop BbLIMUCASIET PA3HOCTb MexXAy pes3ynbTaTaMyv W3MEPEHUn BXOOHON
BE/IMYMHbI, BbINOMIHEHHbIX B [ABYX MOCAEAHMX UMKIax Onpoca, W CPaBHUBAET e€e C 3aJaHHbIM
3Ha4YeHMEM, Ha3blBaeMbiM «nonocoi dunbTpa». Ecnv BblMMCNEeHHas pas3HOCTb MNpeBbllaeT
3ajaHHbIi  npeden, TO NPOU3BOOVTCS MOBTOPHOE M3MEepeHue, MOJIyYEeHHbI pe3ynbtaT
oTbpackiBaeTcs, a 3HaYeHWe nonocbl GunbTpa yasavBaeTcs. B cnyyae noarsepxneHus HOBOro
3HaveHns GuUnNbTP nepecTpamBaeTcs (T.e. nonoca GubTpa YMEHbLLIAETCSA A0 UCXOAHOW) HA HOBOE
CTabubHOE COCTOSIHME U3MEPSIEMOI BENNYMHbI. Takon anropntm No3BoseT 3aWmnTnTs Npnbop ot
BO3OENCTBUS  €OVMHUYHBbIX  UMMYSbCHbIX W KOMMYTAUMOHHbIX MOMEX, BO3HMKalOWMX Ha
Npon3BOACTBE Npu paboTe CUI0BOro 060pyAoBaHMS.

14



Monoca owunbTpa 3agaetcs B eAMHUUAx U3MepsieMon
BennymHbl napametpamu b1-8 n b2-8 (cm. NMpunoxenue B) pnsa
NMepBOro 1 BTOPOro KaHanoB, COOTBETCTBEHHO.

CnenyeT MeTb B BUAY, YTO YEM MEHbLLE 3HAYEHNE MOJIOChI
dunbTpa, TeM Jiyylle NOMEeX03aLUULIEHHOCTb WU3MEPUTENIbHOrO
KaHana, Ho Npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbLIX NU3MEPEHNIA)
XyXe peakumsi npubopa Ha ObICTpoe (akTUHeCcKoe M3MEHEeHue
BXOAHOro napametpa. NoatoMmy npu 3agaHvm nNonockl GunbTpa
cnepyet  y4MTbiBaTb  MakCUMasbHYI0 CKOPOCTb W3MEHEHMS
KOHTPONIMPYEMOWM BEIMYMHBI, @ Takke YCTAHOBJIEHHYIO Ans
MCMosib3yeMOro Aatyvka nepmoamnyHoCTb Onpoca.

Mpn HeobxoaMMoCTU GUALTP MOXET ObiTb OTKOYEH
YCTaHOBKOI HyNIeBOro 3Ha4YeHus napameTpos b1-8 (b2-8).

Ha Btopom 3tane ¢unbTpauum OCYLLECTBNSETCA
crnaxmBaHue (oemndupoBaHMe) curHana C LUenblo yCTpaHeHus
LLYMOBBIX COCTaBSIOLLMX.

OCHOBHOW XapakTepUCTUKONM craaxusawowero dunstpa
ABNSETCA «MNOCTOAHHaA BpeMeHu ¢unbTpa» — VHTEpPBas, B
TEYEHNE KOTOPOro W3MEHEHME BbLIXOOHOIO curHana éunbTpa
nocturaet 0,63 OT UBMEeHeHWNst BXOAHOI O curHana.

Toaxr

e

a) KOHTRONMPYEMAR TEMNEPATYPa t

Tuam

6) hHUNBTPE OTKNIOYEH t

B) BKNOYEH GUNLTP b1-8 t

—

r) BkMOYEHE unsTpE b1-Bub1-9 T

Tz

Puc. 3.2. BpemeHHbie guarpamMmel paGoTel
Lndpoesix dunsTpos

MocTosiHHas BpemMeHn ounbTpa 3agaeTcs B cekyHaax napametpom b1-9 u b2-9 ana kaxporo

BXOJa.
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Cnenyet NMOMHWUTb, YTO YBENIMYEHWE 3HAYEHUS MOCTOSIHHON BpeMeHu dunbTpa ynydyliaet
NMOMEXO3aLUMLLEHHOCTb KaHana N3MepPEHUs, HO OAHOBPEMEHHO YBEJIMYMBAET Er0 UHEPLIMOHHOCTb,
T. €. peakumsi npubopa Ha BbICTPble N3MEHEHUSI BXOOHOW BEIMYMHBI 3aMeanseTcs.

MNpu HeobxoaMMOCTN GUABTP MOXET ObiTb OTKIOYEH YCTAHOBKOW HYNEBOro 3HA4YeHUsi
napameTtpa b1-9 (b2-9).

BpemeHHble aunarpamMmbl paboTbl LMdPOBbLIX GUILTPOB NMEpPBOro kaHana npeacTaB/ieHbl Ha
puc. 3.2.

3.1.1.2. Koppekuusi uamepuTesibHO XapakTepucTuKu AaT4inkos

Ons  ycTpaHeHWs HayanbHOW MOrpelwHOCT MNpeobpasoBaHMs BXOAHbIX CUTHANOB U
MOrPELUHOCTEN, BHOCUMbIX COEAVUHUTENIbHBIMU MPOBOAAMU, U3MEPEHHbIE U OTPUILTPOBAHHbIE
nNprBOPOM 3HAYEHUS MOTYT BbITb OTKOPPEKTUPOBAHbI. [TOrpeLLIHOCTY BbISBASIOTCS NPV NPOBEAEHUN
METPOJIONMYECKMX WUCMbITAHWIA U YCTPaHAIOTCA MyTEM BBOAA KOPPEKTUPYIOWMX 3HadveHuin. B
npuéope Ans Kaxaoro Bxoda €CTb ABa Tuna KOPPEKUMU, C MOMOLLbIO KOTOPbLIX MOXHO
OCYLLLECTBAATb CABUI Y UBMEHEHWNE HAKIOHA N3MEPUTESIbHOW XapakTepUCTUKK.

CABUI xapaKTepuUCTUKMU OCYLLECTBASETCA NMyTeM npubaBneHusi K M3MEPEHHON BeNNYMHE
3HavyeHus, 3agaHHoro napametpammn b1-1 n b2-1 (cm. MpunoxexHne B) ans nepBoro n BTOpPOro
KaHanoB M3MEpPEeHUsi, COOTBETCTBEHHO. 3HAYeHVs CABUra XapakTepuUCTUKM AaTyMka 3a[aloTcsl B
eAMHULAX U3MepPeHNs GU3NYECKON BeNWYMHBL U CryXaT A1 KOMMNeHcauuu MOorpeLHocTen,
BHOCUMbIX COMPOTUBAEHMAMW MOABOASILLMX MPOBOAOB (NPYM MNOAKMOYEHUM TEPMOMETPOB
COMPOTUBNEHNA MO [OBYXMPOBOAHOW CXeme), a Takke nMpu OTKIOHEHUW Yy TepmoMeTpa
conpoTueneHns 3HadeHns R,.
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Mpumep capura NU3MepuTENbHOM XapakTepPUCTUKK rpadundeckm npeacTtasBsieH Ha puc. 3.3.

T,°Cd T,°C
- /
100 /, 100 /
| Gea koppexusm Vs Gea xoppexLm /
80 [ 80
60 | // 60 //
£ m : 7/ C Koppexumed 2 /, © Koppexumeit
v [ // T=T,p+8 / T=T,o B
L=l 20 / 20
(0 20 40 60 80 100 Ty, °C 0 20 40 60 B0 100 T,;,“c
AR |(50) (1.3)  (Rycy, Om) (50) (11.3)  (Ryey, OM)
Rorem  Ro
Puc. 3.3. Koppexuus “cagur xapakrepucTkm”® Puc. 3.4. Koppekuua “HaknoH XapakrepucTukn™

N3MeHeHne HaKJ/IoHa XapaKTePUCTUKU OCYLLIECTBASETCH NYTEM YMHOXEHUS U3SMEPEHHON (1
CKOPPEKTUPOBAHHOW «CABUIOM», €CIN 3Ta KOPPEKLMS Heobxoamma) BeNMYMHbI HA NMOMNPaBOYHbIN
KoaddULMEHT B, 3HaUYeHMEe KOTOPOro 3aaaeTcsa napameTtpamu b1-2 n b2-2 ana nepeoro n BToporo
KaHasioB N3MePEHMsl, COOTBETCTBEHHO.

[aHHbIli BUA, KOPPEKUMM WUCMONb3YeTCs, Kak MpaBuio, AJis KOMMAEHCauun MOrpeLuHoCcTen
caMux JaT4UKOB (Hanpuvmep, Npy OTKJIOHEHUWN Y TEPMOMETPOB COMPOTUBIEHMS MapameTpa a oT
CTaHOAPTHOIrO 3Ha4YeHWsl) WAM MOrpeLlHOCTel, CBA3aHHbIX C Pa3BpoCcoM  COMpPOTUBNEHWUN
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LWYHTUPYIOLMX PE3NCTOPOB (Npu paboTe ¢ NpeobpasoBaTenisiMu, BbIXOOAHBIM CUMHANOM KOTOPbIX
ABNSIETCH TOK).

3HayeHne nonpaBoyHOro koadduumeHta B 3apgaetcs B 06e3pa3MepHbiX eguHuuax B
nunanasoHe o1 0,900 no 1,100 1 nepen ycTaHOBKOW MOXET ObITb onpeaenieHo no dopmyne:

B = Ndaxr / Mnusm, (3.1)
roe
B — 3HaYeHne NoNPaBOYHOro KO3 PurLMeEHTa, yCTaHABAMBAEMOrO NapamMeTpomMm;
MdakT — hakTnyeckoe 3HaYeHNEe KOHTPONPYEMOWN BXOAHOW BENNYNHBI;
Muam — n3amepeHHoe NPUBOPOM 3HAYEHME TOM Xe BESTUYMHbI.
MNpumep N3MeHeHNs HakJIoHa N3MEPUTENBHOM XapakTePUCTUKM rpadryeckn NpeacTaBnieH Ha
puc. 3.4.

Onpenenutb HEOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO KO3(MPULMEHTA MOXHO, U3MEpuB
MakcumanbHoe wm 6nmns3koe K HEeMy 3HadyeHue napameTpa, rae OTKIOHEeHWEe Hak/oHa
N3MEPUTENbHON XapakTePUCTUKN Hanboiee 3aMeTHO.

BHuMaHune. 3agaHne KOPPEKTUPYIOLLMX 3HAYEHUIA, OTNYAIOLLMXCS OT 3aBOACKUX ycTaHoBoK (b1-1
=b2-1=0.0nb1-2 =b2-2 = 1.000), U3MEHSET CTaHOAPTHLIE METPOJIOrMYECKNE XapPaKTEPUCTUKN
npubéopa W [OMKHO MNPOU3BOOUTLCSH TONBKO B TEXHUYECKM OOOCHOBAHHbIX — Clyyasix
KBaNM@ULMPOBAHHLIMY CMELMaNNCTaMu.
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3.1.2. BbluncneHne KBagpaTHOro KOpHs ¢ y4eTOM HacTpPoeK MacluTabupoBaHus

[na paboTbl C YHUPULMPOBAHHBIMU JATYMKAMU, CUTHAN KOTOPbIX MPOMNOPLUMOHANeH KBaapaTy
M3MEPSEMON BENNYUHBI (OATYMKM pacxofa XWOKOCTM UM rasa), B npmbopax MCnosb3lyeTcs
NPOrpaMMHbIA  MOAYNb  BbIMUCAUTENS KBAAPATHOrO KOPHA. [ns  BKIOYEHWUS/BbIKIIOYEHUS
BbIYMCINTENS HEOOXOAMMO YCTaHOBUTb COOTBETCTBYIOLIME 3HA4YeHue napameTpos b1-3 n b2-3
(cm. MpunoxeHwne B).

BbluncneHve kBagpaTHOro KOPHsi, C y4eTOM HacTpoek MaclitabupoBaHusi, nocneayioLlas
Bblaya CMrHana Ha UHAMKaLMIo NPONCXoamMT No cneayolen dopmyne:

T=n,+/r,(n-n,), (3.2)
rae N, —  33ajaHHOe Nosib30BaTesleM HUXHEEe 3HayeHWe rpaHuLbl Avanas3oHa
n3meperus (b1-5, b2-5);
n —  3ajaHHOe MNONb30BATENEM BEpxXHee 3HayeHue rpaHvubl AvanasoHa
namepeHus (b1-6, b2-6);
I, —  3HayeHuWe curHasia c gatimka B oTHocuTesbHbIX eamHmuax ot 0,000 oo 1,000.

3.1.3. BbluucneHne pasHoCTN BXOAHbIX CUTHANOB

Mpu6op NO3BONSET BbLIMOJHATL BbIYMCIEHNE PA3HOCTU ABYX U3MEPSEMbIX BENYUH BXOAHbIX
curHanoB AT=T1-T2. MNony4yeHHas PasHOCTb MOXET BbIBOAUTLCS HA MHAMKAUMIO (CM. napamMeTp
b0-4). B TOM cnydae, ecnum BbMMCNEHHAs PA3HOCTb BbIXOAUT 3a MNpeaens WHAMKAUUK, Ha
nHauKaTop 6yaeT BbiBeAeHO COOTBETCTRYIoLLEee coobLeHne 06 ownbke (cM. MpunoxeHue ).

BHumaHune. [ns KOPPEKTHOro OTOOpaXeHWs BbIMUCIEHHOW pPa3HOCTM Heobxoaumo, 4TOObI
nopsiaKN namepsieMblx BennyuH coenaganu (b1-7 = b2-7).
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3.2. YcTpoicTBO Nnpudopa

3.2.1. KoHcTpyKunsa npubopa a

K0 02505 HIMEPHTENL [=l€]
MpuBopP KOHCTPYKTUBHO BLIMNOJHEH B  MJaCTMacCOBOM o

Kopnyce, npeaHasHa4eHHOM [Ns LWMTOBOrO WM HACTEHHOro
KpennieHust. ACKn3bl KOPMYCcoB ¢ rabapuUTHLIMU 1 YCTAHOBOYHLIMU

(=N ]

pasmepamu npmeeaeHsbl B MNpunoxenun A. o ar

Bce anemeHTbl npubopa pasmelleHbl Ha OBYX MevaTHbIX
nnatax. Ha nuueBor naHenu pacnosioXeHbl — KiaeBmaTypa AR
ynpasneHus npubopom, LMdpoBO MHANKATOP 1 CBETOANOAObI, HA o ﬂ" @ITED
3agHe - cunoBas W U3MEPUTENbHAsA 4acTu, a Takxke

NPUCOEANHUTENBHBIN KNIEMMHUK.

[na yctaHoBkM npmubopa B LUMT B KOMIMJIEKTE MpuUiaralTca AT
KPENeXHble 3NIEMEHTBI. o1

KneMMHuK ons nogcoeamHeHnsa BHELIHUX CBA3en (4aTymMkoB o
M Lenen nutaHusa) y npubopoB LWNTOBOIO KPEMJEHUs HaxoaUTCs ow
Ha 3aZiHel cTeHke. B npnbopax HAaCTEHHOr O KPeniaeHnst KINeMMHUK A
pacrnonoxeH non BepxHel Kpbllwkoh. B oTBepcTuax nopsoaa
BHELLUHNX CBA3el YCTaHOBEHbI PE3NHOBbLIE YNIOTHUTENN. Puc. 3.5. Jluuesas nanens npubopa ans

Ha puc. 3.5, a npuBedeH BHEWHW BUO, NULEBON MaHesm kopnycos: a) acTeHHoro H u

wHTOBOro Kpennexus LL1;

npubopa A5 KOprycos HacTeHHOro H v wutosoro kpennexus LT, 6) wwrosoro LW2.

Ha puc. 3.5, 6 — wuTtosoro LL2.
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Ha nuueBoi naHenu pacnosioXeHbl 31eMEHThI YpaBieHUs U MHOANKALUN.

YeTbipexpa3psaHbiii UM@PPOBOIM MHAMKATOP, NPeaHa3HaYeHHbI st 0TOOpaXeHUs 3Ha4YeHn
N3MepsiEMbIX BEIMYMH 1 GYHKLIMOHaNbHBIX NapaMeTpoB npubopa.

Tpu ceetogmopa «l», «ll» n «AT» KpPaCHOro CBEYEHUS, CUTHANM3UPYIOLMX O BbIBOAE Ha
WHOMKALMIO COOTBETCTBYIOLLErO KaHasa W3MEPEHWs WM pPasHOCTU KaHanoB (HenpepbiBHas
3acBeTka) 1 06 aBapum No Bxoay (MuratoLas 3acBeTka).

MpumeyaHune. CeeTtoamopn «l» npegHasHayYyeH nns WMHAMKAUMW MNOKa3aHU NepBOro kaHana
n3mepeHus (T1), ceeToamog, «lI» — ona nHankaumm nokasaHuii BTOPOro kaHana namepenuns (T2).

nPQr,|
KHonka npenHasHaveHa gnsa exoaa B pexum MPOrPAMMUMPOBAHUE, a Takxe ons 3anucu
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWI B SHEPrOHEe3aBUCUMYIO NamMaTb Npubopa.

P-3
KHonka IZ npegHasHaveHa:
. ans cMmenbl kaHana (T1, T2 unu AT), BLIBOAMMOIO Ha MHANKAUMIO;

. ana Bbl60pa nporpaMmMmumpyemMoro napameTpa wu YyBeJIndYeHUa ero 3HadeHwud. Mpn
yaep>XXaHnm KHOMKN CKOPOCTb M3MEeHEHNA BO3pacTaeT.

h YA
KHonka E npegHasHaveHa:
. Ans cMeHbl kaHana (T1, T2 unu AT), BLIBOAMMOIO Ha MHOANKALUMIO;

e ans Bbibopa NPOrpaMMUpyeMoro napameTpa W yMeHbLUeHWst ero 3HaveHus. [pu
yAepXaHu1 KHOMKN CKOPOCTb M3MEHEHNS BO3pacTaeT.
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3.2.2. PeXXnmbl MHOUKaLUuu

Pexvm  wvHankaumm 3apjaetcss  nNpu YCTAHOBKE  COOTBETCTBYIOLLErO  3HayYeHuss B
nporpamMmmupyemom napametpe b0-4.

BbiBOO, TEKYWMX 3HAYEHU W3MEPSIEMbIX BEMMYUH Ha UMDPOBOA MHOMKATOP MOXET
OCYLLECTBAATLCA B OAHOM U3 NATU PEXUMOB!

«0» — dukcmpoaHHbli T1. Ha nHamvkaumio BbIBOAUTCS NMOKa3aHWE TOJIbKO MEPBOro kaHana
N3MepeHUs.

Pexnm npumeHsieTcs B Crydyae WCMNONb30BaHWSA nNpubopa B KayeCcTBE OAHOKaHAbHOrO
n3meputens. ONpoc BTOPOro Aatymka npy 9TOM HE MPOUCXOAMNT.

«1» — T1/T2 (py4Hoe nepekntoyeHne). Ha niavkaumio nooyepeHo BbIBOOSATCS MOKa3aHUsi MEPBOMO U

M A
BTOPOro KaHana naMepeHusi. CMeHa kaHarnoB ocyLLECTBASIETCS HaxkaTueM kHonkn [ vnm kromkm [N

«2» — T1/T2 (aBTOMATMYECKOE MEPEKIIIOYEHME). Ha MHOMKAUMIO NOOYEPEHO BbIBOOSTCS MOKa3aHUs
MepBOro 1 BTOPOro kaHasa. CMeHa KaHaIoB OCYLLECTBIIIETCS aBTOMATUYECKM Kaxable 6 Cex.

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

M A
KaHanoB OCYLLECTBASETCS HaXaTUeM KHOMKM VAN KHOMKK . Ncnonb3yetcsa npu paboTte ¢
Pa3HOCTbIO BXOAHbIX CUTHAJIOB.

«4» — AT/T1/T2 (aBTOMaATM4YECKOE NEpeEKoYeHme). 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.
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3.2.3. Tunbl BXOAHbIX YCTPOMACTB

BxogHble n3mMepuTesbHble YCTPOMCTBA B NPUOOPe SIBNAOTCS YHMBEPCANbHbIMU, T.€. K HUM
MOXHO MNoak/yaTh Nobble NepeuYHbIe NpeobpasoBaTenu (AaTtynkm) U3 rnepedncrneHHblx B Tabs.
2.2. Ko Bxogam npubopa MOXHO NOAKIIIOYUTL OAHOBPEMEHHO [Ba AaT4MKa PasHbIX TUMOB B JIIOObIX
coyeTaHusaXx.

B kauecTBe A4aT4MKOB MOryT OblTb MCMOb30BaHbI:

. TEPMOMETPbI CONPOTUBIIEHMS;

. npeobpazoBaTesi TEPMOINEKTPUYECKME;

. aKTUBHbIE NMpeobpasoBaTen C BbIXOOHbIM aHaSIOrOBbIM CUFHaNOM B BUOE NMOCTOSAHHOIrO

HaNPs>XXeHUs UNKn Toka.

AKTUBHblIE Mpeobpa3oBaTenn C BbIXOAHbIM aHaNOroBbiIM CUFHANOM B BUAE MNOCTOSHHOMO
HanpsxxeHus (-50...50 mB, 0...1 B) unu Toka (0...5 MA, 0...20 mA, 4...20 MA) mMoryT ObITb
MCMNONb30BaHbl AJ1 U3MEPEHUS Kak TeMnepaTypbl, Tak U OPYrux GU3NYECKMUX BENNYMH: AaBNEHUS,
pacxoaa, YpoBHS U T. M.

3.2.3.1. NMoaknioyeHne TEPMOMETPOB CONPOTUBIEHUS

PaboTta OaTyMkKOB OCHOBaHa Ha TEMMEpPaTypHOM 3aBUCMMOCTM 3JIEKTPUYECKOro COrMpo-
TUBNEHNS MeTannoB. JaTyvk PpU3MYECKM BLINOJSIHEH B BUAE KaTYLWKN W3 TOHKOW MeOHOW unnn
NiaTMHOBOW MPOBOJIOKN Ha Kapkace M3 M30MIALUMOHHOrO MaTtepuana, 3akilo4eHHOW B 3aLUMTHYIO
rmnb3y. TepMOMETPbl COMPOTUBMIEHWS  XapakTepuayloTca ABymMs napametpamu: R, -
conpoTtueneHeM gatyvka npy 0 °C M o — OTHOLIEHMEM pPasHuLbl COMPOTUBIEHUIA OaTyMKa,
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namepeHHbIx npu Temnepatype 100 1 0 °C, Kk ero conpoTuBEHNIO,
nameperHomy npm 0 °C (R,), AeneHHsiM Ha 100 °C.

B npubopax uncnonb3yeTcsa  TPEXNpPOBOAHAs  cxema
NoAKIOYEHNS TEPMOMETPOB conpoTtueBneHus. K ogHomy u3
BbIBOLOB Tepmope3uctopa R, nogcoenmHsiiotcs aBa nposofa, a
TpeTuii noaknoyaeTcs k apyromy Boisoay R, (puc. 3.6, Hymepauuvs
KOHTaKTOB npuBeaeHa B MpunoxeHnn B (1abn. B1)). Takas cxema
NMO3BOJISIET CKOMIMEHCUPOBATb COMPOTUBIIEHNE COEAMHUTENBbHbIX Puc. 3.6
nposogoB. [py aTtoMm Heobxogumo cobnogatb  ycnosue
paBeHCTBa CONPOTUBIIEHNIA BCEX TPEX MPOBOAOB.

TepMOMETPblI  COMPOTMBIIEHUS MOFYT MOAKMOYaTbCs K Npubopy C  UCMONb30BaHWEM
[OBYXNPOBOAHOW NIMHMM, HO MPX 3TOM OTCYTCTBYET KOMMEHCALMS NPY U3MEHEHMW COMPOTUBNIEHNS
COeAMHUTENbHBIX NPOBOAOB. MoaToMy 6yaeT HabnoaaTbCs HEKOTOpasi 3aBUCMMOCTb MOKa3aHWi
npubopa oT konebaHnit TemnepaTypbl NPOBOAOB. B cnyyae ncnonbL30BaHUs ABYXNPOBOAHON INHUA
015 KOMMEeHcaumm napa3nuTHOro CoONpoTMBIIEHNS MPOBOAOB HEOOXOAMMO NpW NoaroToeke npnbopa
K paboTe BbINOMHUTL AENCTBUS, yka3aHHble B [MpunoxerHumn I,

3.2.3.2. Nopgknio4yeHne TepMo3ieKTPMYecKux npeobpasoBartenen

TepMoanekTpuyecknin npeobpasoBaTenb (Tepmornapa) COCTOUT M3 ABYX COEAMHEHHbIX Ha
OJHOM M3 KOHLOB MPOBOAHWKOB, M3rOTOBMIEHHbIX M3 METa/IOB, 001aJaloWmx pasHbiMnU TEPMO-
3aneKTpnyecknMn ceoricteaMmm. CoeauHEHHbIE KOHLbI, Ha3biBaeMble «paboynm cnaem», onyckaroT B
n3MepsieMyio cpefly, a cBoO60oAHbIe KOHLbI («XON0AHbIA chal») TepMonapbl NOAKIIYAOT KO BXoay
npubopa (puc. 3.7, Hymepauusi KOHTakToB npueedeHa B [punoxeHun B (tabn. B1)). Ecnum
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TemMnepaTtypbl «paboyero» u «xOJIOLHOIO CraeB» PasfiNyHbl, TO 2TPMO
Tepmonapa BblpabaTtbiBaeT TepMoIC, KoTOopas M nogaetcs Ha

N3MepUTesb. Dagg_':_:*ﬁ Bxop X-1
Mockonbky TepmodAC 3aBMCUT OT pPas3HOCTU Temnepartyp + Bxop X-2
OBYX CMaeB Tepmonapbl, TO AN TMOJYYEHUS KOPPEKTHbIX _
rnokasaHuii Heo6X0AMMO 3HaTb TEMMEepaTypy «XOJIOAHOro cnas» Brop X-3
(ee cBOGOAHbLIX KOHLIOB), 4YTOObI CKOMMEHCMpPOBaTb €€ B T
[anbHENLWNX BbIYNCIEHUSIX. ot it o
B npuGopax npeaycMoTpeHa cxema aBTOMaTM4ecKol Puc. 3.7

KOMneHcauun TemnepaTypbl CBOOOHBIX KOHLLOB TepmMonapebl.
JAdatyunk TeMnepartypbl «X0N104HOIo cnaga» yCtaHoBJ1IEH PAAOM C NnpucoeaAnHNTENIbHbIM KIIEMMHUKOM.

Mpumeyanue. [19  OTKIIOHEHUST KOMMEHCAUMMN  «XONMOOHOTO  CMas o parwes

Heobxoammo Beectw kop, &I (oM. n. 6). KoMneHcaums «xonoaHoro cras 2TPMO

Banp X-3
OyOeT BHOBb BK/IIOHEHA TOMBKO MPY M3MEHEHUM KOOA AaT4MKA WM HOBOM B%EM
BK/lO4EHUM Nprbopa. Bon k1

MopkniovyeHne Tepmonap K Npubopy AOMKHO NPOU3BOAMTLCS
c NMOMOLLLbIO cneumanbHbIX KOMMEHCaLNOHHbIX
(TEpPMOANEKTPOLAHbIX) MPOBOAOB, N3rOTOBJIEHHBIX U3 TEX XK€ CaMbIX
MaTepuanoB, 4TO W Tepmonapa, MNpu 3TOM PEKOMEHAyeTCs
nomewatb NPOBOAA B 3alUMTHbIN akpaH (puc. 3.8). JonyckaeTcs Puc. 3.8
Takxe 1ncnonb3osBaTb npoeoaa 13 MeTannos c
TEPMO3JIEKTPMYECKMIN  XapaKTepucTMkammn, KoTopble B auana3oHe Ttemnepatyp 0...100 °C
aHaNornyHbl  XapakTepucTukam MaTepuanoB 3JIeKTPO4OB Tepmonapbl. [lpy  coeguHeHun
KOMMEHCALMOHHbIX NPOBOAOB C TEPMOMNAPON 1 NPUBopoM Heo6xoaMMO coboAaTb NOSIAPHOCTb.
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BHumaHue. [pu HapyweHuM yKa3aHHbIX YCJOBUA MOryT WMETb MEeCTO 3Ha4uTeslbHble
NOrpeLIHOCTN NPY N3MEPEHU.

3.2.3.3. MNopknioyeHue [AaTYUKOB, UMEIOLWNX YHUPULMPOBAHHbIA BbIXOAHOW CUrHan
TOKa WU HanpsXeHus

MHOrMe [aTivkym  pPasfiyHbiX  GU3MYECKUX  BENUYMH  OCHALLEHbl  HOPMUPYIOLWMUMN

N3MepPUTESbHLIMUN npeobpasoBaTensiMmu. Hopmupyiowme

npeobpasoBatenn TPaHCHOPMUPYIOT CUTHaNbl C MNEPBUYHBIX |2TPM|]
npeobpasoBaTenei (tepMmonap, TEPMOMETPOB COMPOTUBIIEHUS, .94 B
MaHOMETPOB, PACXOAOMEPOB U AP.) B YHUDULMPOBAHHLIA CUMHAN

NMOCTOSIHHOIrO Toka. BenuumHa 3TOro Toka NEeXUT B CRemyloLmx +24B
ananasoHax: oT 0 go 5, ot 0 oo 20, ot 4 go 20 MA. duana3oH - Bxop X-1
BbIXOAHOMO TOKa HOpMUpylowero npeobpa3oBartens npo- +

nopLuMoHaneH 3HayYeHunio (GU3NYECKOW BeNUYMHBLI, U3MEepPAeMOoi R Bxop X-2
[aTuMkoOM, W COOTBETCTBYeT pabodyemy [OmanasoHy [aTtyvka, " Bxop X-3
yKasaHHOMY B €ro TEXHUYECKUX XapakTepucTmnkax. B cBsasm ¢ tem,

4To npuMbop mM3MEepPsieT TONMbKO BXOOHOE HAMpPshKeHWe, npu |
NOAK/IIOYEHNN  [OATYMKOB  MOCTOSIHHOMO  TOKa  HeobxoauMmo
Mcnosb3oBatb  BxoAsLlee B KOMIUIEKTaLUMiO  Harpy3o4Hoe Puc. 3.9
conpotueneHve RH=50,000+0,025 Om (cMm. puc. 3.9 n MNpunoxenue b).

Mpu Heo6X0AMMOCTN NUTAHUS HOPMUPYIOLLMX Npeobpa3oBaTenei, NCMNOoNb3YLNX BHELLHME
WCTOYHWKM NMUTAHNS MOCTOSHHOMO TOKA, MOXET NPUMEHSTLCH BCTPOEHHbIV B MPMOOP rasibBaHUHECKU
M30JIMPOBaHHBIN OT NUTAIOLLEN CETU 1 U3MEPUTENBHOM YacTy Npubopa NCTOYHNK 24 B.
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MpumeuyaHue. MakcuManbHas Harpy3odHass CMoOCOOHOCTb BCTPOEHHOMO MCTOYHMKA MNUTaHUA
cocTasnsieT 80 MA.

Cxema nMOOK/IOYEHUST K MpuMOOPY WCTOYHMKA YHUBEPCANIbHOrO CUrHana MOoCTOSIHHOIO
HanpskeHus npyeeneHa B MNpunoxenun b (cm. puc. 6.3).
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4. Mepbl 6e30nacHOCTU

Mo cnocoby 3awmThl OT NopaxeHUst ANeKTPUYecknmM TOKOM Npubop cooTBeTCcTBYeT knaccy 0
no MOCT 12.2.007.0-75.

Mpn akcnnyatauuun, TEXHUYECKOM OOCNyXMBaHUM W TOBEpPKe Heobxoaumo cobniopatb
TpebosaHmnsa FOCT 12.3.019-80, «lpaBun akcnnyataumm SAEeKTPOYCTAaHOBOK MnoTpebutenen» wm
«[paBunn oxpaHbl TPyAA NPY SKCMyaTaLmm 9N1eKTPOYCTAaHOBOK NOTpebutenen».

Ha oTKpbITbIX KOHTaKTax KneMMHuka npubéopa npu akcrlyaTaumm NpUCyTCTBYET HaMNpPsKeHNe
BenuumHol no 250 B, onacHoe Ofis 4enoBe4vyecKkon XusHu. Jliobble noaknioyeHus K npubopy v
paboTbl MO ero TEXHNYECKOMY OOCYXMBAHWIO MPON3BOAATCS TOJIbKO NMPW OTKJIIOYEHHOM NMUTaHUK
npuobopa.

He ponyckaetcs nonagaHue BRarM Ha KOHTAKTbl BbIXOOHOMO pas3bemMa W BHYTPEHHME
9N1eKTPO3NEMEHTbI Npubopa. 3anpelaeTcs UCnonbL30oBaHne npubopa B arpecCcuBHbIX cpefax C
coaepxaHneM B aTMoc@epe KACTOT, LLLenoYen, Mmacen n . n.

MopknioyeHre, perynmposka 1 TexobcnyxmBaHme npubopa OOMKHbI MPOU3BOANTLCA TONBKO
KBaIMPULMPOBAHHLIMI CMEUManMcTamMmmn, U3ydmBLLMMU HACTOSILLLEE PYKOBOACTBO MO 3KCryaTaumm.

BHumMaHune. B cBS3N C HanMuMem Ha KINEMMHUKE OMACHOro AN XWU3HU HanpsikeHusi npubopsl,
M3roTOBJIEHHbIE B KOPMyCax WNTOBOro kpenneHus (mogndukaumm 2TPMO-LL1.Y n 2TPMO-LU2.Y),
LO/MKHbI  YCTAHABAMBATBCS B LUMTAX YMPaBAEHUSl, AOCTYMHbIX TOMbKO KBAIMOULMPOBAHHBLIM
cneumnanucTam.
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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. MNpukpenuTtb NpMbOpP K KPOHLWTEVHY BUHTOM M4 x 35 13
KOMMekTa nocraeku (puc. 5.1, B).

Puc 5.1. MonTax npubopa HacTeHHOro
MCNONHEHUs
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YcTaHOBKa NpMOOPOB LWUTOBOrO 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. C ycunuem 3aBepHyTb BUHTHI M4 x 35 u3
KOMMeKTa NOCTaBku B OTBEPCTUSAX Kaxaoro pukcaropa
TakK, 4Tob6bl MpPMbop ObiN MAOTHO MApPWXAT K JIMLLEBOW
naHenu wura.

5.2. MoOHTaXx BHELWHUX ceBa3ei

5.2.1. O6wume TpeGoBaHUSA

Puc. 5.2. Moxtax npuBopa WHTOBOTO KPENNeHna

Mpu MmoHTaxe pekoMeHayeTcs cobnoaaTh cnenylolme TpeboBaHus.
1. MopknioyeHve npubopa crnepyeT nNpovms3BoauTb K ceTeBoMy duaepy 220 B 50 lu, He
CBSI3AaHHOMY HEMOCPeACTBEHHO C NMUTAaHMEM MOLLHOIO CUIOBOrO 060opyaoBaHus. Bo BHeLLHeln Lenm
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PEKOMEHIYETCSl  YCTAHOBUTb  BbIKJIlOYaTE/lb  MUTaHWs,  ODecneuynBalolWmii  OTKJIOYEHUNE
npubopa oT CeTu 1 NaBkue npegoxpaHnTenn Ha Tok 0,5 A.

2. CxeMmbl NOAKMIOYEHMS OATY4MKOB K npubopam pasnuyHblix mMoavdukauvini npuBefeHbl B
MpunoxeHun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ aTinkom npuBeaeHbl B Tabn. 5.1.

Ta6bnuua 5.1
MapameTpbl TMHUM CBA3U NpUbGOpa ¢ AaTYNKaMmn
Twun paTtynka AnvHa nuHnia, m, ConpoTuBneHune UcnonHeHue nuHun
He Oonee nHuKM, OMm, He Gonee
TepmomeTp 100 15.0 TpexnpoBogHas, NpoBoaa
CONpPOTUBNEHNS ! PaBHOW ANIMHbI U CEYEHUS
TepMO3neKkTPOaHbIA
Tepmonapa 20 100 kabenb
(KOMNEHCaUMOHHbIN)
YHUPULMPOBAHHbIV
CUrHan NOCTOSAHHOro 100 100 JByxnpoBogHas
TOKa
YHUOULMPOBAHHbIN
CUrHAN HaNpPs>XXeHUs 100 5,0 JByxnpoBoaHas
NMOCTOSIHHOT O TOKa

3. BcTpoeHHbli B Npubop MCTOYHMK MOCTOSIHHOrO HanpsikeHus 24,0x2,4 B cnenoyet
MCNONb30BaTh AJ1 MUTAHUS aKTUBHbIX AATYNKOB C aHANOroBbiM BbIxogom (. 3.2.3.3).
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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 NUTaHMe, BbICTABUTb KOAbLI TMNA AaTtymka (napameTtpbl b1-0 n b2-0), 3aTeM CHATb

nuTaHue;
3. MNoakniounTb MMHUK CBA3K «NPUBOP — AATYMKM» K NEPBUYHBIM Npeobpa3oBaTensiv;
4. TloaknoUnTb IMHUK CBSA3W «MPUBOoP — AaT4MKU» K BXogam npubopa.

BHumaHue. [ns 3awmTbl BXOAHbIX Uenei npubopa OT BO3MOXHOrO npo6os 3apsgamu
CTaTUYECKOro 3JIEKTPUYECTBa, HaKOMNEHHOr0 Ha JMHUAX CBS3W «Mpubop — AaTink» nepep,
NOAKIOYEHMEM K KIEMMHUKY Mpubopa, ux Xunbl cnenyet Ha 1...2 cexk coeauHWUTb C BUMHTOM
3a3eMJieHns WwuTa.
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Mocne nopayn HanpsixeHus nNuTaHus Npnbop nepexogut B pexum PABOTA (cm. n. 6.1). Mpu
MCNPaBHOCTM AaTYNKaA U IMHUN CBSA3U Ha UMPPOBOM MHOMKATOPE O0TOOPa3UTCS TekyLlee 3HaYeHne
n3mepsieMoin BenuuuHbl. Ecnn nokasaHnus npubopa He COOTBETCTBYIOT pPeasibHOMY 3HauYeHuto
N3MePSIEMO BENNYUHBI, HEOOXOAUMO MPOBEPUTL MCMPABHOCTb AATYMKA U LLEeSIOCTHOCTb JIMHUU
CBSI31, a TakXe NPaBuIbHOCTb UX NOAKIIIOHEHUS.

BHumaHue. Npu npoBepke MCNPaBHOCTM AaT4HMKa U JIMHUM CBA3M HEOOXOAMMO OTKIIOYUTL Npubop
oT ceTn NuTaHus. Bo nsbexaHune Boixoga npmbopa n3 cTpos Npu «Npo3BOHKE» CBSA3ei HeobXxoanmo
MCMNOJIb30BaTb N3MEPUTENIbHBbIE YCTPOMCTBA C HanNpsiXeHnem nutaHusa He 6onee 4,5 B, npu 6onee
BbICOKMX HAMPSKEHUSAX MUTAaHMS 3TUX YCTPONCTB OTK/IOYEHWE AaTyumka OT npnbopa 06a3aTenbHo.
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6. Pexxumbl paboTbl npubopa

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

6.1. Pexxum PABOTA

Pexnm PABOTA €BNSIETCS OCHOBHbIM 3KCM/lyaTaUMOHHbIM PEXMMOM, B KOTOPbIA 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 Npubop KOHTPOAMPYET MUCNPABHOCTb BXOAHbLIX OATYMKOB W, B Cllyyae
BO3HUKHOBEHUSI aBapum MO BXOAy, CurHanmsampyer o6 9STOM MuraHumem CBeToauona
COOTBETCTBYIOLLLEr0 KaHana uamepeHus «b» unm «ll» n BbIBOOOM Ha UMDPOBON MHOUKATOP
COo006LLEHNS, COOTBETCTBYIOLLErO aBapuiiHoi cutyauum (cMm. Mpunoxexue [1). ABapuinHasa cutyaums
BO3HUKAET MPU BbIXOAE U3MEPSIEMON BENMYMHbBI 32 OOMNYCTUMbIA AMANa30H KOHTPoNs (CM. Tabn.
2.2) nnu npu BbIXOoAEe W3 CTPOS Aatymka (0OpbIB MAM KOPOTKOE 3aMblkaHMe TepMOMEeTpOB
COMNpOTUBNEHMS], 06PbIB TEPMONapbl UM YHUDULIMPOBAHHOIO AaTyvka).

BHumaHue. Mpnbop nHaMLUMpyeT:

e Temrnepartypy «XOJIOLHOr0 Crnasi» — B C/ly4ae KOPOTKOro 3amblkaHus TepMonapsl;

e 3HAYeHWe HUXHEro npegena AmManasoHa — B Clly4ae KOPOTKOro 3ambikaHus gatyvkos 0...1 B,
0...5MA, 0...20 MA n o6psiBa gatinkoB 0...5 MA, 0...20 MA;

e 3HAYEHWE CepeamHbl AManasoHa — B C/lydae KOPOTKOro 3ambikaHus gatdmnka —50...+50 mB.
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6.2. Pexxum MPOrPAMMUPOBAHUE

Pexnm TMPOTPAMMUNPOBAHUE npegHasHadveH
015 334aH1s U 3anNncKy B 93HEProHe3aBUCKMYIO NaMaTb
npubopa Tpebyembix npu akcnyaTtauum
nporpaMmmupyembix napamMeTpoB. 3apaaHHble
3HaYeHUs NapamMeTpPOB COXPaHAOTCH B NamsATv
npubopa Npu OTKJIIYEHUN NUTAHKS.

Mpumeuanue. 3HaueHne napametpos b1-7 un b2-7
onpenensieT TOYHOCTb OTOOPKEHVSI WHAMKAUMK  1”
MacLuTabmpyeT 3Ha4YeHUst U avanas3oHbl napameTpos b1-
5, b2-5, b1-6 1 b2-6. MacLuTabrpoBaHme BbINOHAETCS
nyTeM YMHOXEHUS TeKyLLUMX 3HAYEHUI  YKa3aHHbIX
napameTpos Ha koadduumeHt 107, roe x — 3HaueHne
napameTtpab1-7 (b2-7).

Y7 *'1 Pexwm PABOTA
-1}

1 A napamerpoe 1
| oy b cu, puc. 6.2 |

Puc. 6.1. NocnepoBarensHocTs paboTsl ¢
npuBopom Npu 3aaaHUK NapameTpos

Ecnn B TeyeHne 20 cek B pexume NMPOTPAMMUWPOBAHUME He npoun3BoamMtcs onepaunin ¢
KHOMKamu, Nnpnbop aBToMaTU4eckn Bo3epallaetcs B pexum PABOTA.

Bxopa B pexunm MPOrPAMMUMPOBAHMUE ocyliecTBnseTca HaxaTuemM 1 yaepXnBaHneM KHOMKW

n

Ha pucyHkax 6.1 1 6.2.
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Puc. 6.2. MocnenoBatensHocTb paboTbl ¢ NpuGopom
npu 3agaHuu napaMeTpoB (19 rpynnsl napameTpoe b)
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Ons  3awmTel NPOrpaMMMpPyeEMbIX MapaMeTPoB OT HECAHKLMOHWPOBAHHOIO W3MEHEHUSs
paboynx pexmnmoB B Npnbope cinyxuT napameTp cekpeTHocTn b0-0, B KOTOPOM yCcTaHaBIMBaeTCs
3anpeT Ha N3MeHeHNe napameTpoB. [py yCTaHOBNEHHOM 3arnpeTe paspeLlaeTcs TONbKO MPOCMOTP
paHee 3afaHHbIX 3HaYeHulii napameTpoB. [oCTyn K mapameTpy CeKpeTHOCTU OCYLLECTBsSIeTCS

TONbLKO Yepes kop, 24b.

BHuMaHue. [119 B03Bpara BCex 3aBOACKMX YCTaHOBOK He06x0amMmMo HabpaTs kog,  {H.
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7. TexHu4yeckoe obcnyxmBaHve

7.1. O0wme ykazaHus

TexHun4yeckoe obcnyxmnBaHe npubopa NPOBOANTCS HE pexe OAHOMo pasa B LWECTb MECALER U
COCTOUT B NPOBEpKe KpernneHns npnuéopa, BUHTOBLIX COEAMHEHUIA, a TakXe yaaeHnm Nbliv 1 rpasm
C KnemmHuka npubopa. Mpu BbINOAHEHWM PABGOT MO TEXHMYECKOMY OOCyXMBaHWIO npubopa
cnepyeT cobnoaaTe Mepbl 6e30MacHOCTU, N3NOXEHHbIE B pa3aene 4.

7.2. NoBepka npubopa

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

MeToavka noBepky NocTaBnsieTcs no TpeboBaHMIo 3akadyuka.

MexnoBepoyHkIl MHTepBan — 2 roga.
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http://www.owen.ru/documents/support/files/MI3067-2007.pdf

8. MapkupoBka npubdopa

Ha kaxablin npnbop HaHOCHATCS:

HanvMeHoBaHWe NpeanpuaTUS-U3roToBUTENS;

o603HauyeHue npnbopa n ero Mmogudukauunm;

00603HauyeHue Knacca TOHHOCTU;

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

rof, U3roTOBNEHUS;

LITPUX-KOA, ¢ Hdopmauuen o npubope.

9. YnakoBka npubopa

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

TpaHcnopTupoBaHne Nprubopa B yNakoBKe AOMNYyCKAETCS NP CeayioLLmMX YCIIOBUSX:

TemMnepaTypa okpyxaoLlero sosayxa ot —25 no +55 °C ¢ cobnogeHnem mep 3almTtsl OT
yOapoB 1 BUOpauuii;

OTHOCUTEJIbHAsA BNAXHOCTb BO3ayxa He Gonee 95 % npu Temnepartype +35 °C n 6onee
HU3KMX Temnepartypax 6e3 KoHAeHcaLUmn Bnaru;

TpaHCMnopTUpOBaHME OOMYCKAETCA BCEMU BUAAMU 3aKPbITOrO TPAHCMOPTa;
TPaHCMoOpPTUPOBaAHME aBUATPaAHCMOPTOM [AO0JIKHO MPOU3BOAUTLCA B OTaryiMBaeMbix
repMeTunyHbIX OTCeKax.

XpaHeHvie Npubopa B yNnakoBKe AOMYCKAETCS NPU CNeyoLmMX YCNOBUSX:

TemMnepaTypa okpyxatoLiero sosayxa ot +5 no +40 °C;

OTHOCUTEIbHasA BNaxHOCTb Bo3ayxa He 6onee 80 % npu Temnepatype +25 °C;

XpaHUTb nNpubop HeobXoAMMO B KapTOHHOW Tape B 3aKpbiTbiX OTariMBaeMbixX
NoMeLLEeHNSX;

BO3/yX MOMELLEHMUS HE [0JIXEH COAEepXaTb arpeCCuBHbIX MApOB 1 ra3os.

11. KomnnekTHOCTb

Ma3mepuTenb MUKPOMPOLIECCOPHDIN ABYXKaHABHBIA 2TPMO L. 1 wr.
KOMMNEKT MOHTAXHBIX 3NIEMEHTOB i 1K-T.
Pe3nctop 50,000 £0,0250M 2 Wr.
MacnopT 1 wr.
PYKOBOACTBO MO SKCIAYATALUMU i eeeanns 1 wr.
FapaHTURHBIN TANOH e 1 wr.
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BHumaHue. MeToavka MOBEPKM HE BXOAUT B CTAHAAPTHYIO KOMIMIEKTALMIO U BbICHIIAETCS MO
TpeboBaHMIO 3akasduyvka. B anekTpoHHOM Buae MeToavka NoBepku Haxogutcsi B WIHTepHeTe no
cnepyouwemMy agpecy: http://www.owen.ru/support/35572743

12. MapaHTuniiHbIe 00a3aTenbCcTBa

M3rotoBuTENb rapaHTMpPyeT cooTBeTCTBMe npubopa TY npu coGNOAEHUM  YCNIOBWUIA
aKcnyaTaumm, TPaHCNOPTUPOBAHWS, XPAHEHUS U MOHTaxa.
[apaHTUNHBIN CPOK 3KCnyaTauum — 5 neT Co AHA NPOAAXMN.
[lns oTnpaBku B PEMOHT HE06X0AMMO:
e 3anonHUTL PEMOHTHYIO KapTy B [apaHTUINHOM TanoHe;
. BJIOXUTb B KOPOOKY C NPUOOPOM 3aMn0JSIHEHHbIV apaHTUAHBIN TaNoH;
. OTNpaBuTb KOPOOKY NO NOYTE UKW NPMBE3TU MO aAPECY:
109456, r. Mockea, 1-it BeuHsikoBCkuiA np., A. 2
Ten.: 742-4845, e-mail: rem@owen.ru.

BHumaHue.

1. T[apaHTWiiHbIM TanoH He AencTBUTENEeH 6e3 WTamna Aatbl NPOAAXN 1 WTamna NnpoaasLua.

2. MOHTaxHbIE 3IEMEHTbI BKNaapiBaThb B K0p06Ky HE HYXHO.
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MpunoxeHune A. NaGapnTHbIe YepTeXxu KoprnycoB npndéopa

Puc. A.1 pemoHcTpupyeT rabapuTHble U YCTaHOBOYHbIE YepTexu npubopa HaACTEHHOro
Kkpennexus H.

Yronok

60
T 105

KDOHIUTENH

<130
115
64+0,16

28,5

Puc. A.1. Mpu6op HacTeHHoro kpennexus H

MpumeuaHue. BTyJ'IKVI nogpesatb B COOTBETCTBUM C AnaMeTpoM BBOOHOIO Kabens
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Ha puc. A.2 npuBegeHbl rabapuTHble WM 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

HasHauyeHne KOHTaKTOB KJlieMMOW konoaku npnbopa npueeneHo B Tabnuue 6.1.

Ta6nuua b.1
HasHauyeHue KOHTaKTOB KJIEMMHOW KOJI04Ku npuéopa
Homep KoHTakTa HasHauyeHue Homep koHTakTa HasHavyeHue

1 CeTt90...245B 9 Bxopn 1-1
2 Cet90...245B 10 Bxop, 1-2
3 11 Bxop, 1-3
4 12 Bxopn 2-3
> HE UCMONbL3YIOTCS 13 Bxon 2-2
6 14 Bxop, 2-1
7 15 -24 B

8 16 +24 B

Ha puc. B.1 + B.4 npyBeaeHbl cxeMbl MOAKITIOYEHWS npubopa.
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TC Bxog x-1 Bxopa x-1
™
T,°C Bxop x-2 + Bxop x-2
Bxon x-3 :—_ Bxop x-3
Puc. B.1. Cxema nogxniouexus Puc. B.2. Cxema noaxknioueHus
TepMOMeTpa CONpoTUBIEHUS TEpPMO3NETPUYECKOrO
npeobpa3oBarens
Bxop x-1 Bxop x-1
u + Bxop x-2 [ ——= Bxop x-2
® QUR _
= Bxop x-3 Bxop x-3
R,=50,000 = 0,025 Om
Puc. B.3. Cxema nogknioueHus Puc. B.4. Cxema nogknioyeHus
AKTUBHOTIO JaTYMKA C BbIXOAO0M AKTMBHOTO [JATYMKA C TOKOBBIM
B BuUAe Hanpskeuus -50 ... 50 mB Boixogom 0 ...5,0... 20
wm0...1B wim4... 20 MA
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MpunoxeHue B. NMporpammupyemsbie napamMeTpbl

MpunoxeHune copepxuT MepeyeHb NporpaMmupyemMbix napameTpoB npubopa B TabavyHOM

BUae.
MporpammMmmnpyemMblie napameTpbl NpeacTaBfeHbl B Tabn. B.1.
Ta6bnuua B.1
Mepe4yeHb NporpaMmMupyemMbix napamMmeTpos
n mMeT nyCTUMBI B Kas HayeHus
apameTp Donyc e KommeHTapuu 3aBopcka 3SHaue
0OGosHauenue| HaumeHosaHne 3Ha4eHus ycTaHoBka | Mosb3oearens
b0-0 MapameTp 01 paspeLLEeHO N3MEHSATb 01
CEeKpeTHOCTU paboune napameTpsl
Ana rpynnel B 02 3anpeLLeHo U3MEeHsITb
pabouve napameTpbl
b0-4 Pexum 00 OOMHOYHBIN PEXVM. 01
VHAMKaLMN BbiBOA, TOMBKO NEPBO-
ro KaHana uamepeHus
01 Py4yHor pexum. BeiBog
nepBoro waM BTOPOro
KaHana n3amepeHust
02 ABTOMaTUYECKUIA  pe-

XuM. BbiBOO, nepsoro
WA BTOPOro KaHana
n3MepeHuns
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MpoponmxeHue Tabn. B.1

MapameTp

Honyctumbie

3aBoackas 3HauyeHus

KommeHTapun
0OGosHaueHne| HaumeHoBaHne 3HavYeHus ycTaHoOBKa | nonb3oBaTens
03 PyyHoii  pexum. BbiBog
nepBoro, BTOPOro kaHana
namepeHua n AT
04 ABTOMATUHECKUA  PEXUM.
BbiBOA, nepBoro, BTOPOro
KaHana nsmepenHus n AT
b1-0 Kop tvna 01 Cu 50 (0=0,00426°C™") 01
harauka, 09 50M (0=0,00428°C™')
paGoTaioLLero 07 Pt 50 (=0,00385°C"™")
Ha Nepeom 08 500N (0=0,00391°C™")
kanane 00 Cu 100 (2=0,00426 °C™")
14 100M (0=0,00428 °C™")
02 Pt 100 (2=0,00385°C™")
03 1000 (¢=0,00391°C™")
29 Ni 100 (2=0,00617°C™")
30 Cu 500 (a=0,00426 °C™')
31 500M (a:=0,00428 °C™")
32 Pt 500 («=0,00385°C™")
33 5000 (¢=0,00391°C™")
34 Ni500 (2=0,00617°C™")
35 Cu 1000 (0=0,00426 °C™)
36 1000M (0=0,00428 °C™")
37 Pt 1000 (¢=0,00385°C™")
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MpoponmxeHue Tabn. B.1

MapameTp AonycTumele KommeHTapum 3aBsopackas 3HaueHus
0O6o3HaueHue| HaumeHoBaHue | 3Ha4eHus ycTaHoBKa | nosib3oBaTens

38 1000M (¢=0,00391°C™)
39 Ni 1000 (2=0,00617 °C™")
15 53M (a=0,00426°C™')

04 TXK (L)

20 TXK (J)

19 THH (N)

05 TXA (K)

17 TN (s)

18 TOMN (R)

16 TP (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

06 Hanpsxenwue -50...+50 mB
13 Hanpsxenune 0...1 B
oFF BbIKJTIOYEH
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
06Go3HayeHne| HaumeHosaHne 3HaueHus ycTaHoBka | Mosb3oearens
b1-1 Koppekuums -50.0...50.0 CymmumpyeTtcs ¢ 0.0
«cOBUr N3MepeHHbIM
XapakTepuc- 3Ha4yeHvem
Tuku» ona T1
b1-2 Koppekuums 0.900...1.100 M3mepeHHoe 1.000
«HaKNOH 3HayeHune
xapakrepuc- YMHOXaeTcs
Tykn» ana T1 Ha 3a4aHHbIN
KO3 PuUNeHT
b1-3 Pexum paboThbl oFF BbIKJIIOYEH oFF
BblUMCIUTENS on BKJIIOYEH
KBaApaTHOro
KOPHS no
nepBoMy BXOay
*b1-5 Mokasanue npu- | -999...9999 0.0
6opa ans
HUXHEro
npenena
yHUdULMpPOBaH-
HOro BXOAHOro
curHanaT1
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MpogonmxeHue Tadbn. B.1

MapameTp

OGo3HauyeHune

HaumeHoBaHune

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. 35

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
06Go3HayeHne| HaumeHosaHne 3HadeHus ycTaHoBka | Mosb3oearens
b2-0 Kop, Tvina aHanornyHbl 01
naruuka, 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
«HaKJIOH 3HayeHue
XapakTepuc- YMHOXaeTcst
TUku» ana T2 Ha 3a[aHHbIN
KOapPuumneHt
b2-3 Pexum paboThbl oFF oFF
BbIK/TOYEH
BblYMCNTENS
KBaApaTHOro on BKJ/IIOYEH
KOPHS no
BTOPOMY BXoAy
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MpopomkeHue Tabn. B.1

MapameTp

OGo3HauyeHune

HaumeHoBaHune

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

*b2-5

MokasaHune
npubopa ans
HUXHEro
npenena
yHUdULMpPOBaH-
HOro BXOAHOro
curHana T2

-999...9999

0.0

*b2-6

MokasaHme npu-
6opa ans
BEPXHErO
npenena
YHUPUUMPOBAH-
HOrO BXOZHOTO
curHana T2

-999...9999

100.0

b2-7

MonoxeHne
LEeCATUYHOMN
TOYKM NpU
MHAMKaLMmn
napameTpoB
BTOPOro KaHana

0,1,2u

Cwm. MpumeyaHne
Ha cTp. 35
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MpogonmxeHue Tabn. B.1
MapameTp Aonyctumble KommeHTapum 3aBopackas 3HaueHus
06Go3HayeHne| HaumeHosaHne 3HadeHus ycTaHoBka | Mosb3oearens
b2-8 Monoca 0.0...30.0 [eq. nam.] 30
ungpposoro
dunbTpa BTOPOro|
KaHana
b2-9 MocTosaHHas 0...99 [cek] 2
BPEMEHUN
undposoro
dunbTpa BTOPOro|
KaHana

MpumeyaHue. B 3aBucumocTy oT mMopundukaumym npubopa M TeKyLMX HACTPOeK 4acTb MapamMeTpoB WA UX
3HAYeHNs MOryT BbITb CKPbITbI. YCNIOBUS JOCTYNHOCTU ANS PpefaKTUPOBaHNS U BO3MOXHbIE 3HAYEHWUS OTAESbHbIX
napameTpoB cneayoLime:

1. MNapameTpbl b1-3...b1-6 (b2-3...b2-6) pocTynHbl AN  pepakTMpPOBAHWUS, €CNM Ha  BXOAE

MCMoNb3yeTcs YHUOULMPOBAHHbLIN AaTyMK (COOTBETCTBYET 3HadeHuio napametrpa b1-0 (b2-0) =
06,10...13).

* - OTMEYEHbI NapaMETPbl, 3HAYEHNSA KOTOPbIX MEHSAOTCS NPU N3MeHeHMM napameTpoB b1-7 n b2-7.
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MpunoxeHue I' CoeguHeHne TepMOMETPOB COMNPOTUBJIEHUS C
npuGopomM no ABYXNpPOBOAHONK cCxeme

MpunoxeHne cooepXnT onucaHne 1 NPUMepPbl NOAKIIOYEHNA TEPMOMETPOB CONPOTUBIEHNS
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 U3MEHEHUST COMPOTUBIIEHNS
NMPOBOAOB JIMHUM CBA3M «TEPMOMETP — Npubop», MNPOUCXOOSALLErO o4 BO3AENCTBUEM
TeMnepaTypbl OKPYXaloLLLero Bosayxa. Jns KoMneHcaumm napasmTHOro ConpoTUBIEHWS NPOBOAOB
HY>XHO BbIMOJIHUTB ClieayioLwme AencTBus.

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

2) MopkniounTb K MPOTMBOMOMOXHLIM OT Npubopa KOHUAM JIMHUWU CBSI3N «TEPMOMETP-
npubop» BMECTO TePMOMETpPa MarasuH COMPOTUBMIEHMIA C KJIaCCOM TOYHOCTM He Gonee 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
3HaKoM.

6) MpoBepuTb NPaBUNBHOCTb 3afaHNS KOPPEKLUMW, AN YEr0o HE U3MEHSISt 3Ha4YeHNst CoMnpo-
TMBMIEHWS HA MarasuHe, NepeBecTn NPUGOP B PEXUM N3MepPeHUs TeMnepaTypbl 1 yoeamTbes, YTo
npu 3ToM ero nokasaxusa paeHsl 0,0+0,2 °C.

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

Mocne BbINOSIHEHUS yYKa3aHHbIX AeACTBMIA NPUOOP FOTOB K AanbHenLleln paboTe.
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MpunoxeHune [. BO3MOXHbIe HEMCNPaABHOCTU U CNOCOObI UX

yCcTpaHeHus

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

Ta6bnuua 4.1
NMposiBneHue Bo3mMoXHas npuynHa Cnoco6 ycTpaHeHus
Ha vHamkatope B pexume
PABOTA oTobpaxatoTcs:
nlldt JlaHHbIEe eLLe He rOTOBbI. Mopoxnath 2...3 cek.
Mpn vHaovkauum AT Ha ogHoM | MpoBepuTb PabOTOCNOCOBHOCTL
13 BXO[I0B obHapyxeHa | [aTinkoB
aBapuiiHas cutyaums
OCLH Temnepatypa «xonogHoro cnasi» | lMpoeeputb Temnepatypy
BbllLle JOMYyCTMMOro mnpedena | OKpyxalowero Bo3gyxa  (He
(neperpes npnbopa) JonxHa npesbiwats 50 °C)
act L TemnepaTtypa «xonogHoro cnas» | NpoBeputb TemMmnepartypy
HUXEe  JOonycTMMOro npeena | okpyxawoouwlero Bo3gyxa  (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
[ATYNKOM
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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
[0NyCcTUMOro npeaena dakTnyeckn noacoeanHEHHbIM

[ATYNKOM

O6pbIB mnun KopoTkoe | lMpoBepuTb PaboTOCNOCOOHOCTbL
3aMblkaHve YHMBEPCA/ILHOIO | AaTymka
natyvka 4...20 MA

1- - O6pbIB TepmomeTpa | lMNpoeepuTb  pPaboTOCNOCOBHOCTbL
COMPOTUBIIEHNST WU TEPMO3NIEK- | AaTymka
Tpy4eckoro npeobpasosaTessi.
Ana yHMdUUMpPOBaHHOIO AaTymka
0...1 B curHan Ha Bxoae npubopa
npesblwaer 1,1B

aaon KopoTtkoe 3amblkaHve | MpoeepuTb  PaboTOCNOCOBHOCTbL
TEPMOMETPA COMPOTUBIIEHNS [artyvka

HC BblumcneHHoe 3HadeHuwe Bbiwe | MIBMEeHUTb  3HayeHne  BXOOHbIX
[ONYCTMMOrO Npeaena HAMKauMn | CUrHasnoB

lo BblMMCNEHHOE 3HAYEHWE HUXe

[0MYCTMMOrO Npeaena UHayKaLmm

3HayeHne TemnepaTypbl Ha
VMHAMKATOPE B peXmme
PABOTA He cooTBETCTBYET
peanbHom

HeBepHbIli Kog TUNa garynka

B napametpe b1-0 (b2-0)
3apatb koA, COOTBETCTBYIOLLMIA
MCMNONb3yeMOMY [aTyuKy (CM.
MpwunoxeHne B)
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MpoaonxeHue Tabn. 4.1

MposiBneHue

Bo3MoOXHaga npuyYnHa

Cnoco6 ycTpaHeHus

BeeneHsbl HEBEPHbIE B napametpe b1-1 (b2-1)
3HaYeHus «casura yctaHoBuTb 0.0, B b1-2 (b2-2)
XapaKTEPUCTUKM» U «HaKJIOHA yCTaHOBUTb 1.000 (cm.
XapaKTEPUCTUKM». Mpunoxetve B)
Wcnonbayetca apyxnpoeogaHas | Nponssectn coeanHeHve no 3-x
cxema coefuHenusi npubopa ¢ | NPOBOAHOW cxeme nnm
0aT4NKoOM BOCMOJ/b30BaTbCA peko-
MeHgaumsamm (cMm. Mpunoxenne IN)
[lencTre aNekTpoMarHUTHbIX OKpaHMpoBaTb JINHUIO CBA3U

rnomex.

natinka ¢ npubopom,
3a3EMINTb B OAHOW TOYKE.

aKpaH

Ha nHaukaTope npum
HanM4YUM TOKOBOTO CUrHana
0TO6paXaTCa HYyNN

HesepHoe noaKI4YeEHne
harymka Kk npubopy

[MpoBepuTb cxeMy NOAKHEHUSA
patyumka (cm. Mpunoxexne B)

Mpwn Harpeee Temnepartypa
YMEHbLLIAETCs 1 Nnpu oxna-
XOEHUWN YBENNYMBAETCS

HesepHoe COoeaNHeHne
npubopa ¢ Tepmonapom

MN3MeHnTb NONSIPHOCTb
noaKJIloYeHns Tepmonapsl (CMm.
Mpunoxexne bB)

HeT wHamkauumn BTOporo | BbicTaBneH oavHO4HbIN pexum | B napametpe b0-4 3apatb oamH

KaHana MHAMKaUmNn. n3 pexmmo (01...04) (cm.
MpunoxeHve B).

Henb3asa n3mMeHnTb | BbicTaBneHa 3awmTa oT | B napametpe b0-0 3apats 01

napameTpsbl rpynnsi b

N3MEHEHUNA YCTaHOBOK
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JlncT perncrpaunm nameHeHumn

Ne
N3MEHeHns

Homepa nucTtos (cTp.)

U3MEH.

3aMEeHEeH.

HOBbIX

aHHYNMp.

Bcero
JIUCTOB
(cTp.)

Aarta
BHeCceHusa

Moanuce
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109456, Mocksa,
1-11 BewwHskoBCckuiA np., 4.2
Ten.:(495) 174-82-82, 171-09-21

Per. Ne 472
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