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HacTtosiwmii poKkymMeHT aBnsieTcs penpe3eHTaTUMBHbIM BapMaHTOM PYKOBOACTBa Mo
akcnnyataumm TPM12, upgeHTUYHbIM NO COAEpXaHUIO 3TaJIOHY PYKOBOACTBa MO
akcnnyaTtauun KYB®P. 421210.002 PJ, npoweplemy ceptudukaumio B KOMMIeEKTe ¢
npuéopom B ®depepanbHOM areHTCTBE MO TEXHUYECKOMY pPeryjupoBaHUI0 U
MEeTponoruun.




BeBeneHue

HacTtoswee PykoBOACTBO NO  3KCcnyaTtaumm npegHasHavYeHo s O3HaKOMJIeHUs
obcnyxXunBaloLLero nepcoHana ¢ YCTpomcTBOM, MPUHLMINOM AEACTBUSA, KOHCTPYKLMEN, TEXHUYECKOM
akcnayataumen wun obcnyxmBaHnem wusmeputena [MUL-perynstopa MUKPOMNPOLECCOPHOro
OfHOKaHanbHoro TPM12 ¢ yHuBepcanbHbiM M3MEPUTENbHBIM BXOAO0M (B AajibHENLWEM MO TEKCTY
MMEHYEMOTO «Mpnbop»).

Mprbop BbINYCKAETCA COMNIACHO TEXHWYECKMM YCIOBUSM U MMEET cepTudukaT COOTBETCTBUS
[OCT-P. Npnbop 3apernctpuposaH B FocyaapCTBEHHOM PeecTpe CPeacTB U3MEPEHNIA.

Mpunbop cooteetctByeT OCT P 52931-2008 © OTHOCMTCA K W3OENUSM TOCYAapCTBEHHOM
CUCTEMbI MPOMBILLNEHHBIX NPUOOPOB M CPEACTB aBTomaTtmsaumn. [pyu 3TOM, MO YCTOMYMBOCTU K
3NEKTPOMArHUTHLIM BO3AENCTBMSIM M MO YPOBHIO U3Ny4aeMbIX PaaMornomex npubop COOTBETCTBYET
obopynoBaHumio knacca A no MOCT 51522-1999 (MOK 61326-1).

Mpnbop obnagaeT ynyyLeHHbIMI XapakTepUCTUKaAMU:

. BbICOKasi MOMEXOYCTOMYMBOCTb K 3/1EKTPOMArHUTHbIM BO30ENCTBUSM;

. YBEINYEHHbI CPOK rapaHTumK, rapaHTUHBIN CPOK 06CNYyXMBaHWUS COCTaBnseT 5 ner;

. noBbILLEHNE YHMBEPCanbHOCTU Npubopa, no3sosisiiowee 6onee rMOKO UCMNOJSb30BaTb
NprBOpPbI N YMEHbBLUUTbL UX HOMEHKATYpy 3a CHET UCMOSb30BaHWS:
L] YH/BEPCAanbHOro BXoAa;
. BCTPOEHHOI0 MCTOYHUKA HanpsixxeHus 24 B ons nuTaHMa akTUBHbIX AaTYNKOB;

. MCMNONb30BaHNE YCOBEPLUEHCTBOBAHHOM Martematudeckor mogenn [MUNI-perynaTtopa;
aBTOHACTPOliKA /19 CUCTEM C UCTMONHUTENbHBIMU MEXAHN3MaMU: HarpeBaTeb/X0N0ANIBHYK,
3-X NO3MLIMOHHBIN (324BVKKA C yNPaBieHeM «60JbLLEe/MEHbBLLE»).



Mpubopbl BbINyckaloTcs knacca ToyHocTn 0,25; 0,5. Knacc To4yHOCTM 3aBUCUT OT Tuna
NMoAK/II0Y4AEMOr O BHELLIHENO AaTymKa

Mpubop wnsrotaBnMBaEeTCs B Pas3nUYHbIX MoaMbuKaumsx, OTAUYalOWMXCS APYr OT Apyra
KOHCTPYKTUBHBIM WCMOJSIHEHNWEM W TUMOM BCTPOEHHbIX BbIXOAHbIX YCTPOUCTB. WHpopmauus o
Moandukaumm npnbopa 3awmdpoBaHa B Koae NosHOro yCaoBHOro 0603Ha4YeHus:

TPM12-X. V. X
ITHI'I npuGopa
| KOHCTPYKTMBHOE MCNONHEHNE
| 0Bo3HayeHwe nepenyHoro npeoGpazosarens
| TN BCTPOEHHONO BLIXOOHOTO YCTPOWCTRA
KoHCTpyKTUBHOE UCNONHEeHue:
H —  KOPMyC HaCTEHHOro kpernneHus ¢ paamepamm 130x105x65 MM 1 cTeneHbio 3awwmThl IP44;
—  KOPMyC LWMTOBOr0 KpenaeHus ¢ paamepamm 96x96x65 MM 1 CTENEHbBIO 3aLLMTHI CO CTOPOHbI
L1 96x96x65
nepepHen naHenu IP54;
—  KOpMyC LWMTOBOrO KpersieHuss ¢ pasmepammn 96x48x MM U CTEMeHblo 3awuThl CO
L2 96x48x100
CTOPOHbI NepegHen naHenu IP54.
a _  kopnyc ¢ paamepamn 90x72x58 mm ana yctaHoBku Ha DIN-peliky 1 cTeneHbio 3almTbl CO

CTOPOHbI NepegHet naHenn IP20.

[aBapuTHbIE YepTeXM KOPNycoB NPMHOPOB NpuBeAEHbI B MNpunoxeHun A.
Y — yHMUBEpPCanbHbI USMEPUTENBHbIN BXOA,
4



Twun BCTPOEHHOIO BLIXOAHOro yctporicTea (BY):

OOGo3HauyeHune Twn BbIXOOQHOIO 3/IEMEHTa TexHnvyeckue napameTpbl
BbIXoAaa
P KOHTaKTbl 3NeKTPOMarHMTHOro Tok He 6onee 4 A Npu HanpPsXXeHUn He
pene 6onee 250 B (50 'u)
K OnTonapa TpaH3ncTopHas MocTosiHHbIN TOK He 6onee 400 MA npu
n-p-n-tyna HanpsixeHun He 6onee 60 B
T Bbixon, ans ynpasneHus BHELLHUM BbixogHoe HanpsikeHue 4...6 B,
TBEPLAOTESbHbIM pene NOCTOSIHHBIN TOK He 6onee 25 MA
(] OnTonapa cumMmucTopHas Tok He 6onee 50 MA Npu NepemMeHHOM
HanpsixeHun He 6onee 250 B (50 ')

BHumanue. Mpnbop nmeet asa BY ogHoro Tuna — aga pene, ABe ontonapsl, ABa onNTocMMmncTopa
unu ABa Bbixoga ANs yNpaBieHUsl BHELWHUM TBepAoTeNbHbIM pene. B obo3HayeHun npubopa

NPMBOANTCH OAMH CUMBOJ1, COOTBETCTBYIOLLMIA NPpUMEHSEMOMY BY.

Mpumep 3anucy 0603HaYeHNs Npubopa B AOKYMEHTauumn Apyroi Npoaykumm, rae oH MOXeT

ObITb NMPUMEHEH!

Uameputens MU -perynatop MMKpPONPOLLECCOPHbIV OAHOKaHanbHbii TPM12-H.Y.P

Mpumep 3anucu o603HavYeHnsa npmubopa npu ero 3akasze: TPM12-H.Y.P

Mpwn 3TOM N3roTOBAEHNIO N MOCTaBKE NOAJIEXUT OAHOKaHaNbHbIN nameputens MU -perynarop
MWKPOMPOLIECCOPHbLIN OfHOKaHasNbHbIA TPM12 B KOpryce HAaCTEHHOrO KPErJieHUs ¢ pasmMepamu

130x105x65 MM. TN BCTPOEHHbBIX BbIXOAHbLIX YCTPOWCTB — pene 3/1ekTPOMarHUTHbIE.




1. HasHauyeHue npubopa

OpHokaHanbHbI M3meputens MNA-perynatop MmukponpoueccopHbii TPM12 coBmMecTHO C
nepBMYHbIM Npeobpal3oBaTenem (OaTYNMKOM) MpPedHa3HaYeH Afis U3MEPEHUs U PerynmpoBaHus
TeMNepaTypbl U apyrux GuU3nYecknx napameTpoB, 3HAYEHNE KOTOPbIX BHELUHMM AATYMKOM MOXET
6bITb NPeobpas3oBaHO B CUrHasbl MOCTOSIHHOIO TOKa WM HANPSXXEHNS.

Mpubop MOXeT WnCnonb3oBaTbC AN M3MEPEHUS U  PEryMPOBAHUS TEXHOJSIOMMYECKMX
napamMeTpoB B PasIN4HbIX OTPACAAX NMPOMbILLIEHHOCTU, KOMMYHANIbHOIO 1 CEIbCKOro XO3ANCTBA.

Mpubop MoXeT OblTb MNPUMEHEH HA MNPOMbILIEHHbIX O0ObEeKTax, MNOAKOHTPObHbIX
PocTtexHansopy.

Mpubop No3BonseT OCyLWeCTBAATb cneayowme GyHKLUMK:

®  uy3MepeHve TemnepaTtypbl WK OPYrux GU3NHECKUX BENMHUH (OABNEHWS, BAAXHOCTW,
pacxofja, YPOBHS M T.N.) B OOHOW TOYKE C TMOMOLLbIO CTaHZAPTHOro Aartymka,
NOAKII04AEMOr0 K YHMBEPCaIbHOMY BXoAy npubopa;

® oTOoOpaxeHWe TekyLlero MU3MepeHWss Ha BCTPOEHHOM CBETOAVOAHOM  LMGOPOBOM
WNHOMKATOPE;

®  ynpaBfieHne 31eKTPONPUBOAOM 3arnopHo-perynupyowero (K3P) wunm TpexxonoBoro
knanaHa 6e3 yyeTa ero nosoXeHUs, a Takke CUCTEMON «HarpeBaTesb-X0N0ANIbHUK;

®  perynupoBaHvVe  WM3MEPSIEMON  BEMWYUHBI MO  MPOMOPLMOHANBHO-UHTErPabHO-
onddepeHupnansHomy (MAL) 3aKkoHY B CUCTEME «HArpeBaTesb—X0N0AMIbHUK» UAN NO
nponopunoHanbHo-uHTerpansHomy (M) 3akoHy ans K3P;

®  apTOomaTmyeckoe onpeaenerHne koadbduunentos NMUNO-perynsaropa (aBTOHACTPOMKA).



2. TexHM4YeckMe xapakTepucTUKu 1 yCJI0BUS 3KCnyaTauum

2.1. TexHU4YecKne xapakTepucTukm npudopa

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTUKKN Npnbopa NnpuBeaeHbl B Tabn. 2.1+2.3.

Tabnuua 2.1
XapaktepucTtuku npuéopa
HanmeHoBaHune 3Ha4yeHune

Jnana3oH NepeMeHHOro HaNPsXKEHUS NUTaHNS:

HanpsxeHve, B 90...245

yacTtoTa, 'y, 47...63
MoTpebnsiemas MOLIHOCTL, BA, He 6onee 7
HanpsixeHne BCTPOEHHOI0 MCTOYHMKA NUTAHWS MOCTOSIHHOIO TOKa, B 24 £2 4
MakcumanbHO JONYCTUMbIN TOK BCTPOEHHOTO MCTOYHMKA NUTAHNSA, MA 80
KonnyecTBo kaHanos 1
Bpems onpoca Bxoga:

TEPMOMETPHBI CONPOTUBEHUS, C, HE Bonee 0,8

TEpMOaneKTpuyeckme npeobpasoBarenu u yHUULMPOBaHHbIE

CUrHanbl MNOCTOSIHHOMO HAMpPsXXEHUs 1 TOKA, C, He Bonee 0,4
Mpenen 0CHOBHOW NPUBEAEHHOM NOrPELLIHOCTM NMPU U3SMEPEHUN:

TepMoaneKkTpuyeckmn npeobpasosarensmu, % +0,5

TEPMOMETPaMM COMPOTUBIEHUS U YHUPULNPOBAHHLIMU CUTHAIaMU

NMOCTOSIHHOIO HAMPSHKEHWS 1 Toka, % +0,25




MpogomkeHue Tabn. 2.1

HaunmeHoBaHue 3HayeHue
CTteneHb 3awmTbl Kopnyca
HacTeHHbIN H P44
wmtoBble L1 n L2 (co cTOpOHbI NNLEBOW NaHenu) IP54
DIN-peeyHbin [, (CO CTOPOHbI INLLEBOI NaHENN) IP20
[aGapuTHble pa3mepbl Npubopa:
HaCTeHHbIN H, MM (130x105x65)+1
wmtoBoi L1, mm (96x96x65)+1
wurtosom L2, MM (96x48x100)+1
DIN-peeyHsbiii [, MM (90x72x58)*1
Macca npubopa, kr, He 6onee 0,5
CpepfHuin cpok cnyxo6sbl, NeT 8
Ta6bnuua 2.2
Ucnonb3yembie Ha BXOAE CUrHasIbl NOCTOSIHHOrO TOKa U HanpsXXeHus
3HauyeHune Mpeanen
Avana3soH eauHNLLbI OCHOBHOWM
HaumeHoBaHue oo o
namepeHuii, % Mnagwero npuBepeHHOoN
paspsaa, ea. u3M. | norpewHocTi, %
CurHan nocTOSIHHOI 0 HanpPsXXeHUs
-50...+50 MB | 0...100 | 0,1;1,0 | +0,25
YHudpuumpoBaHHbie curHansi no F'OCT 26.011-80
0..1B 0...100 0,1;1,0
0...5 A 0...100 0,1;1,0 0,25
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MpogonxeHue Tadn. 2.2

3HavyeHune Mpenen
AnanasoH eANHULLbI OCHOBHOM
HaumeHoBaHue = o -
namepeHui, % MjagLiero npuBeaeHHOW
paspsga, eq. u3M. | norpewHocTH, %
0...20 MA 0...100 0,1;1,0 40,25
4...20 MA 0...100 0,1;1,0
MpumeuyaHune. MakcuManbHO BO3MOXHbIM AManasoH wHavkauum ot -999 pgo 9999. Mpwu
MHOVLMPYEMbIX 3HAa4YeHusx Boiwe 999,9 n Hmxe muHyc 199,9 ueHa eamHMUBl Magwero paspsaa
paBHa 1.
Ta6nuua 2.3
Ucnonb3yemsbie Ha BXoAe nNepBUYHbIe Npeobpa3oBaTenu (4aT4nku)
3HaueHune MNMpeaen
Awvana3oH eAnHnLbI OCHOBHOWM
HanmeHoBaHune uamepennii, °C Mnaawero npuBeaeHHon

paspsaa, °C?

norpewHocTn, %

TepmMmoMeTpbl CONPOTUBIIEH

conpotuBneHus no F'OCT 6651-94

nano OCT P 8.625

3)5)

-2006 wnu TepmonpeoOpa3oBaTenu

Cu 50 (0"=0,00426 °C™') -50...+200 0,1
50M (0=0,00428 °C™") —200...+200 0,1;1,0
Pt 50 (¢=0,00385°C"') —200...+850 0,1;1,0
500 (¢=0,00391°C™") —240...+1100 0,1;1,0

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

+0,25
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpepnen
Awvana3oH envuHuLbl OCHOBHO
HanmeHoBaHune amepenmii, °C mnaawero NPMBEAGHHO
paspsaa, °C? norpewHocT!, %
100M (0=0,00428°C™") —200...+200 0,1;1,0
Pt 100 (¢=0,00385°C™") —200...+850 0,1;1,0
100M (a=0,00391°C™) —240...+1100 0,1;1,0
Ni 100 (a=0,00617°C™") -60...+180 0,1
Pt 500 (2=0,00385°C™") —200...+850 0,1;1,0
5000 (0=0,00391°C™") —250...+1100 0,1;1,0
Cu 500 (a:=0,00426 °C™") -50...+200 0,1 +0.25
500M (0:=0,00428 °C™") —-200...+200 0,1;1,0 -
Ni500 (0=0,00617°C™") -60...+180 0,1
Cu 1000 (0=0,00426 °C™") -50...4+200 0,1
1000M (0=0,00428 °C™") —200...+200 0,1;1,0
Pt 1000 (¢=0,00385°C™") —200...+850 0,1;1,0
1000MN (a:=0,00391°C™") -250...+1100 0,1;1,0
Ni 1000 (a=0,00617 °C™") -60...+180 0,1
TepmoanekTpuyeckue npeobpaszoBartenm no FOCT P 8.585-2001
TXK (L) —200...+800 0,1;1,0 +0.5
TXK (J) —-200...+1200 0,1;1,0 (¢6 2'5)4,
THH (N) —-200...+1300 0,1;1,0 ’
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MpoponmxeHue Tadbn. 2.3

3HauyeHune Mpepnen
Awvana3oH envuHuLbl OCHOBHO
HanmeHoBaHune amepenmii, °C mnaawero NPMBEAGHHO
paspsaa, °C? norpewHocT!, %
TXA (K) —200...+1360 0,1;1,0
TN (S) -50...+1750 0,1;1,0
TN (R) -50...+1750 0,1;1,0
TMNP (B) +200...+1800 0,1;1,0 +0,5
TBP (A-1) 0...+2500 0,1;1,0 (£0,25)%
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
TMK (T) -250...+400 0,1;1,0
MpumeuyaHuns.
K TeMnepaTypHbii  KO3PPUUMEHT TepMOMETpa COMPOTMBIIEHUS — OTHOLUEHWE pPa3HMLbI

2)

3)

4)

5)

COMPOTUBIIEHNI AaTymka, n3aMmepeHHbix npu temnepatype 100 1 0 °C, k ero conpoTUBNEHMIO,
namepenHHomy npu 0 °C (R,), AeneHHoe Ha 100 °C v OKpyrneHHOE A0 NATOro 3Haka rnocne 3ansToi.
npu temneparype Bbiwe 999,9 n Huxe muHyc 199,9 °C ueHa eguHMLbl MAaaLIero paspsaa
paeHa 1 °C.

nonyckaetcs npuMeHeHne HecTaHOapTU30BaHHOIo MenHoro TepMmomeTpa
conpotvsnexus ¢ R, =53 Om G = 0,00426°C "' v ananasoHom namepeHuii ot — 50 1o +180 °C.
OCHOBHas NpuBeaeHHas norpewHocTb 6e3 KXC.

npubopsl, paboTatoLime ¢ TepmonpeobpasoBatensmu conpotusneHns ¢ HCX no NOCT 6651,
npeaHa3HayveHbl 4519 Ncnosib3oBaHus B ctpaHax CHI®
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2.2. YcnoBua 3KkcnlyaTauum npuéopa

[0 yCTOMYMBOCTU K MEXAHNYECKNM BO3LAENCTBMAM NpuY aKcnayaTaumm npnbop coOoTBETCTBYET
rpynne ncnonHenns N2 no FOCT P 52931-2008.

Mo ycTOMYMBOCTM K KAMMaTMYECKMM BO3AENCTBMAM Mpu  3Kcrlyatauun  npubop
COOTBEeTCTBYET rpynne ncnonHexnns B4 no FOCT P 52931-2008.

Mpw aTom Npubop akcnnyaTupyeTcs Npy CNeayoLwmx yCloBusx:

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

. TemnepaTypa OKpyXaloLero Bo3ayxa ot MuHyc 20 go +50 °C;

. BEPXHUI Npeen OTHOCUTENBLHOWM BAAXHOCTU BO3ayxa — He 6onee 80 % npu +35 OC u
6onee HU3KMX TeMNepaTypax 6e3 KOHAEeHcaL MM BRary;
. aTtmocdepHoe aasneHuve ot 84 no 106,7 kMa.

MpumeuaHue. TpeboBaHWs B 4YaCTW BHELHUX BO3AENCTBYIOLMX 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.

TPM12 6nox 06paboTKM AAHHBIX
FoTTTTTT T T T T By1 || ®bixon 1
] ‘50llbl.l.le’
| - ; | -4
BX0A 1 | [\uugepcanshbi| | _ [ uudposoit BulMcTCrY no- 2
- BXOf, ™ dunprp []<E2APE perynarop =
/S ! KOpHA ~|—| o 8bIXOf 2 3
AATIMK i | b=, .
L_ I | MEeHbLUE'
annn
Uy

Puc. 3.1. CrpykTypHasa cxema npubopa

Mpnbop comepXuT KaHal YHMBEPCANbHOMO BXOAa AN MNOAKMOYEHUS MNEePBUYHOrO
npeobpasoBaTtens (partymka), 6510k 00pabOTKM [AaHHbIX, YeTblpexpaspsaHblii CBETOAVNOAHbIN
uMdPOBO MHAMKATOP W BbIXOOHbIE YyCTpolcTBa (BY), npenHasHayeHHble [ns ynpasieHus
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BHELWIHNM o6opynoBaHneM. Bnok 06paboTkM AaHHbIX BKJOYaeT B cebs uudpoBoit GpunbTp,
BblYMCINTENL KBagpaTHoro kopHa u MUO-perynatop. MUL-perynupoBaHue OCYLLECTBISETCS
nocpeactsom BY1 n BY2.

BHumMaHue. B nprbope ncnonb3yloTcs BbIXOAHbIE YCTPOMCTBA TONbKO AUCKPETHOro TMna (cm. n. 3.2.5).

3.1.1. Uudposaa punbTpaums v KOppekuusa uamepeHui
3.1.1.1. UudppoBas punbTpaumna usamepeHuin

Ona  ocnabneHusi BAUSIHUS  BHELIHWUX WMIMYNbCHbIX MOMEX Ha  3KCrjyaTauuoHHble
xapakTepucTnkm npnbopa B nporpamMmmy ero paboTbl BBeAeHa undpoBas GunbtTpaumnsa pesynbTaToB
M3MEPEHU.

dunbTpaumsa ocyLecTBNSeTCs B ABa aTana.

Ha nepBom 3tane &unbTpaumm un3 TeKyWMX WUSMEPEHUI BXOAHbIX MapamMeTpoB
0TOUNLTPOBBLIBAIOTCS 3HAYEHUS, UMEIOLLME SBHO BblpaXXEHHbIE «MPOBasbl» UK «BbIOBPOCHI».

Ona atoro npubop BbLIMUCASIET PA3HOCTb MexXAy pes3ynbTaTaMmyv WU3MEPEHUn BXOOHOM
BE/IMYMHbI, BbINOJSIHEHHbIX B [ABYX MOCNEAHUX UMKNax onpoca, W CpaBHUBAET ee C 3aJaHHbiM
3Ha4YeHMEM, Ha3blBaeMbiM «nonocoi dunbTpa». Ecnv BblMMCNEHHAs pPa3HOCTb MNpeBbllaeT
3ajaHHbIi  npegen, TO NPOU3BOAUTCS MOBTOPHOE M3MEpeHWe, MOJlyYeHHbI pe3ynbTaT
oTOpackiBaeTCs, a 3Ha4yeHne nonockl GubTpa yaBamBaeTcs. B cnyyae noareepxaeHus HOBOrO
3HaveHns GuUnNbLTP nepecTpanBaeTcs (T.e. nosnoca GubTpa YMEHbLLLIAETCSA A0 UCXOAHOWN) HA HOBOE
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CcTabuibHOE COCTOSIHNE N3MEPSIEMOI BENNYMHbBI. Takoi anropuTm
NMo3BOJISET 3aWMTUTL NpuBOpP OT BO3LENCTBUS  E€AMHUYHBIX
UMMNY/bCHBIX WM KOMMYTAUMOHHbIX MOMEX, BO3HMKAKOLWMX Ha
npouseoacTee npu pabote cMnoBoro 060pysoBaHUS.

Monoca ¢unbTpa 3apaetcs B eauHULAX U3MepsieMoi
BeNMYMHbI napameTpom b1-8 (cm. Mpunoxenuve B).

CnepyeTt MeTb B BMAY, YTO YEM MEHbLUE 3HAYEHME MOOCHI
bunbTpa, TEM Nydlle MOMEXO3ALLMLLEHHOCTb U3MEPUTENbHOIO
KaHana, HO Npu 3TOM (M3-32 BO3MOXHbIX MOBTOPHbLIX NU3MEPEHWIA)
XyXe peakuusi npubopa Ha ObicTpoe dakTuieckoe N3MeHeHue
BXOAHOro napametpa. Moatomy npu 3agaHnm nonocbl GpunbTpa
cnenoyeT  y4uTbiBaTb  MakCUMasibHYIO  CKOPOCTb  W3MEHEHMS
KOHTPONIMPYEMOW BENNYMHBLI, @ TakkKe YCTAHOBJNEHHYD Ans
MCMNOJIb3yeMOro faTymka nepuoamMyHoCTb onpoca.

Mpn HeobxoaMMOCTM GUALTP MOXET OblTb  OTK/IOYEH
YCTAHOBKOW HyNeBOro 3Ha4eHnst napameTtpa b1-8.

Ha Btopom 93Tane d¢unbTpaumMm OCYyLWECTBASETCS
crnaxusaHve (oemMndupoBaHnE) cuUrHana C LEenblo YCTPaHeHus
LLYMOBBIX COCTaB/ISIOLLMX.

OcHoBHoO XapakTepuUCTUKON crnaxmvsamowero ¢unbTpa

Tipanr

T

a) KOHTPOAMPYEMAR TEMNEepaTypa

Tieam

G) hNETPE OTKNOYEHE

!
JARAHHDS /
ez b1-8 /

Tuam

B) BEMOYEH dunsTp b1-8

—

r) BenyeHsl unsTpe b1-Bub1-9

Puc. 3.2,

B

t

t

Awnar

Lndpoesix punsTpos

P

ABNSETCA «MNOCTOSKHHAsA BpeMeHu dunbTpa» — VHTEpPBas, B TeYEeHWEe KOTOPOro WU3MeHeHune

BbIXOOQHOMO curHana unstpa gocturaet 0,63 0T M3MeEHEHNs BXOOHOMO CUrHana.

MocTosiHHasa BpeMeHn dunbTpa 3aaaeTcs B cekyHaax napametTpom b1-9.
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CnenyeTt MOMHWUTb, YTO YBE/IMYEHME 3HAYEHUs MOCTOAHHON BpeMeHu dunbTpa ynayyliaer
NMOMEXO03aLLMLLEHHOCTb KaHana N3MEepPEeHUs, HO OAHOBPEMEHHO YBEIMYMBAET €ro UHEPLIMOHHOCTb,
T. €. peakums npmubopa Ha GbICTPblE N3MEHEHUS BXOOHOW BEMYMHbI 3aMeansaeTcs.

Mpn HeobxoaAMMOCTU GUALTP MOXET ObiTb OTKIOYEH YCTAHOBKOW HYJSIEBOr0 3HA4YeHUs
napameTpa b1-9.

BpemMeHHble anarpamMmmbl padoTbl U@ POBbLIX GUILTPOB NpeacTasieHbl Ha puc. 3.2.

3.1.1.2. Koppekuusi uamepuTtesibHO XapakTepucTuKu AaT4inkosB

Ons  ycTpaHeHWs HayanbHOW MOrpelwHOCT MNpeobpasoBaHMs BXOAHbLIX CUTHANOB U
MOrPELUHOCTEN, BHOCUMbIX COEAVUHUTENIbHBIMU MPOBOAAMU, WU3MEPEHHbIE N OTPUILTPOBAHHbLIE
nprBOPOM 3HAYEHUS MOTYT BbITb OTKOPPEKTUPOBAHbI. [TOrpeLLIHOCT BISBASIOTCS NPV NPOBEAEHUN
METPOJIONMYECKMX WCMbITAaHUA W YCTPAHSATCS MyTEM BBOAA KOPPEKTUPYIOLUMX 3HauveHuir. B
npubope ecTb ABa TuMa KOPPEKUMM, C MOMOLLbIO KOTOPbIX MOXHO OCYLIECTBASTL COBUM U
N3MEHEHMe HaKoHa N3MepPUTENBHON XapakTePUCTUKMN.

CABUI xapaKTepUCTUKU OCYLLECTBNSETCA MyTeM npubaBneHusi K U3MEpPEHHOM BennymHe
3HavyeHus, 3aaaHHoro napametpom b1-1 (cm. MpunoxeHne B). 3HaveHns caogura xapakTepuctukm
[aTtyvka 3a4aloTca B eQuHMLAxX U3MepeHns Gu3nyYeckor BEeNMYUHBLL U CyXaT 4S8 KOMAeHcaumn
NOrpeLHocTen, BHOCUMBIX COMPOTUBAEHUAMW MNOABOAALMX MPOBOAOB (NPY  MOAKMIOYEHUN
TEPMOMETPOB CONPOTMBIIEHUS N0 ABYXNPOBOAHON CXEME), @ TaKXe NPU OTKNOHEHUN Y TepMOoMeTpa
COMPOTUBNEHNSA 3Ha4YeHuns R.

Mpumep caosura n3amepuTenbHOM XxapakTepucTukn rpadudeckn npeacTaBnieH Ha puc. 3.3.
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Rotew  Ro
Puc. 3.3. Koppexums “cABur xapakTepucTikn® Puc. 3.4, Koppekuna “HaknoH XapakTepucTukm™

N3MeHeHne HaKJ/IoHa XapaKTePUCTUKU OCYLLLECTBASETCS NYTEM YMHOXEHUS U3SMEPEHHON (1
CKOPPEKTUPOBAHHOW «CABUIOM», €CNIN 3Ta KOPPEKLMS HeobXxoaMma) BeNMYMHBI HA NMOMNPaBOYHbIN
K09 ULMEHT B, 3HaUYEHME KOTOPOro 3aaaeTcs napameTpom b1-2.

[aHHbIli BUA, KOPPEKUMM WUCMONb3YeTCs, Kak MpaBuio, AJs KOMMEeHCauun MOrpeLuHoCcTen
caMux JaTYUKOB (HanpuMep, Npy OTKIIOHEHUN Y TEPMOMETPOB COMPOTUBIIEHMS MapameTpa a oT
CTaHOAPTHOrO 3Ha4YeHWsl) WM MOrpeLlHOCTelr, CBA3aHHbIX C Pa3BpoCoM  COMpPOTUBMEHUN
LWYHTMPYIOLLMX Pe3UCTOPOB (Mpu paboTe ¢ Nnpeobpal3oBaTesisiMn, BbIXOAHLIM CUIHANOM KOTOPbIX
ABNSAETCH TOK).

3HayeHne nonpaBoyHOro koadduumeHTa B 3agaetca B 6e3pasMepHbIX eauHuuax B
nunanasoHe o1 0,900 no 1,100 1 nepepn yCTaHOBKOW MOXET ObITb OnpeaeneHo no dopmyne:
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B = NdakT / NMnam, (3.1)

roe

B — 3HaYeHMe NoNpPaBoOYHOro KO3 dULMEHTA, YCTaHABIMBAEMOIrO NapaMmeTpoMm;

MdakT — pakTnyeckoe 3HaYeHne KOHTPOINPYEMOWN BXOAHOW BENNYNHBI;

Muam — n3amepeHHoe NPUBOPOM 3HAYEHME TOM Xe BENTUYMHDI.

MprMep M3MeHeHUs HakJIOHa N3MEePUTENIbHOW XapakTepUCTUKN rpadpryeckn NnpeacTaBieH Ha
puc. 3.4.

Onpenennte HEOOXOAMMOCTb BBELAEHMSI MOMPABOYHOrO0 KO3IPPULUMEHTA MOXHO, U3MEPUB
MakcumanbHoe wunn 6nmM3koe K HemMy 3HayeHue napameTpa, rAe OTK/IOHEHME Hak/oHa
N3MEPUTENbHOWN XapakTePUCTMKM Hanbonee 3aMeTHO.

BHumaHune. 3agaHne KOPPEKTUPYIOLLMX 3HAYEHWUI, OTINYAKOLWNXCA OT 3aBOACKUX YCTaHOBOK
(b1-1=0.01b1-2=1.000), M3MeEHSIET CTAHAAPTHbIE METPOJIOrMYECKME XapaKkTePUCTUKM Npndopa
1N OONMXKHO MPOU3BOANTBLCHA TONMBKO B TEXHUYECKM OOOCHOBAHHBLIX Clydasx KBaMOUUMPOBAHHbIMU
cneumanmctTamn.
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3.1.2. BbluucneHme KBaApaTHOro KOPHS C y4€eTOM HaCTPOEeK
MacwTabupoBaHus

[Ana paboTbl C YHUPULMPOBAHHBIMW AATYMKAMU, CUTHAN KOTOPbIX MPOMOPLUMOHANEH KBaapaTy
N3MEPSIEMON BENMYMHBI (OAaT4MKM pacxofa XUAOKOCTU WM rasa), B npubopax KCrnosib3yeTcs
NMPOrpaMMHbI  MOAY/b  BbIMUCIUTENS KBaApPaTHOro KOPHS. [ns  BKIIOYEHWS/BbIKIIIOYEHMS
BblUMCINTENS HEOOXOAMMO YCTaHOBUTb COOTBETCTBYIOLlEe 3HavyeHue napametpa b1-3 (cm.
MpunoxeHne B).

BbluncneHne kBafpaTHOrO KOPHS, C y4ETOM HacTpoek MacluTabupoBaHusl, U nocnenyloLwas
Bblgaya curHana Ha MHAMKaLUmio NPOUCXoASaT No creayoLen dopmyne:

T=N,+ !x(I'IB- I'IH), (3.2)
rone i - 33[laHHOE MOJIb30BATENIEM HUXHEE 3HAYEHME rpPaHuLpl AvanasoHa
H
n3amepenus (b1-5);
n - 3a[laHHOE MOJIb30BATENIEM BEPXHEE 3HAYEHME rPaHuLbl Anana3oHa

n3amepenus (b1-6);
| - 3Ha4yeHve curHana ¢ gartydvka B OTHOCUTENbHbIX eavHuuax ot 0,000
no 1,000.

19



3.2. YcTpoiicTBO Nnpudopa
3.2.1. KoHcTpykuus npubopa

Mpubop KOHCTPYKTMBHO BbIMOJSIHEH B MJAaCTMAcCOBOM KOpryce, npeaHa3HauyeHHOM AJis
LMTOBOIrO WM HACTEHHOrO KPEeryieHUsi. OCKM3bl KOPMYCOB C raBapuTHbIMA W YCTAHOBOYHbIMM
pasmepamu npueeaeHsbl B MNpunoxenun A.

Bce anemeHTbl mpubopa pasMelleHbl Ha ABYX MevaTHbiX nnatax. Ha nuueBon naHenm
pacnoJsioXeHbI KNlaBraTtypa ynpassieHusi n(pubopoM, undpoBO MHANKATOP 1 CBETOANOAbI.

B npubopax HaACTEHHOr0O U LWMTOBOrO KOHCTPYKTMBHBIX WCMAOSHEHWA cwuioBas u
n3MepuTesibHash 4acTu, a Takke MNPUCOEAVHUTENbHbIA KIEMMHUK. PacrofoXeHbl Ha 3aaHen
naHenn. KnemMmHuk ons nNoOACOEAMHEHUS BHELWHWX CBA3El (OaT4YMKOB W Lener nutaHus) y
npubOpPOB LLMTOBOIrO KPEMJEHUS HaxoOuTCH Ha 3agHein cTeHke. B npubopax HaCTEHHOro
KpenneHusi KNEMMHUK PacrosioXeH MOf BepXHel KpblIKon. B oTBepcTusix noasBoAa BHELLIHWUX
CBSI3eii yCTaHOBJEeHbl pe3nHoBble YNOTHUTENW. B npubopax kpenneHus koprnyca Ha DIN-peliky
CUNOBasi N U3MEpPUTENbHAs 4acTu, a Takke MPUCOEAMHUTENbHbIE KIIEMMHUKA PACMOSIOXEHbl Ha
©0KOBbIX CTOPOHax Npubopa

[ns yctaHoBKkM nprbopa B LUMT B KOMIJIEKTE MOCTABKW NMPUIAraloTCsl KPEMNEXHbIE 3IEMEHTbI,
Oons yctaHoBkM npubopa Ha DIN-peiiky B KOMMeKkTe MOCTaBkKM MpuiaraeTca crneuuanbHas
3allenka.

Ha puc. 3.5 npuBeneH BHeWHWIA BUA, NMLEBOIN NaHenn npubopa Oons KOPrycoB pasnyHbIX
KpenneHun.
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a) 6)

Puc. 3.5. Jlnueean naHens npubopa Ana kopnycoe: a) HacTeHHoro H w wuroeoro kpennexns LW1;

6) wmrosoro LW2; 8) DIN-peeytoro

03505 mu:vnunn-vcrmmo@@ TPMI2 TPM12 @
Kn. 0.25:0.5 HSMEmihnb-PemmlD?@@ O o
Oxi ox T tw g Xe o
Or 06438 0000
é — 8 @IET
Kn.02505  WIMERWTENL  (VITTHI
=
TPM12 VIED

E)

Ha nnueBon naHenn pacrnonoXeHbl 3IEMEHTLI YIPaBNeHUsa 1 UHANKaUuun.

YeTbipexpaspaaHbiii UMGPOBON MHAMKATOP MNpeaHasHadeH [Ans OTOOpaxeHUa 3HavyeHui

namMmepsaembix BeJINYNH U beHKLI,I/IOHaﬂbeIX napamMmeTposB npm60pa.

LLlecTb cBETOANOA0B KPACHOTO CBEYEHWS CUTHANN3MPYIOT O Pa3SIMYHbIX PeXNMax paboThbl:
L]

ceeToamoabl «K1» n «K2» curHanManpyioT O BKJIIOYEHMM BbIXOOHOrO ycTpoincTtea MUA-

perynsitopa — «60bLle» N «<MeHbLLE», COOTBETCTBEHHO;
L]

ceetoamonpl «T», «T,», «T» U «X,» 3acBE4MBaOTCA B pexmme NMPOMPAMMUPOBAHUE n
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CUTHANN3NPYIOT O TOM, KaKol napameTp BeibpaH Ans peaakTMpoBaHus (cm. . 6.2).

nNPOT|
KHonka npegHasHayeHa ans exoaa B pexvm NPOrPAMMUWPOBAHUE, a Takke ons 3anucu
HOBbIX YCTAHOBJIEHHbIX 3HAYEHWIN B SHEPrOHE3ABMCHMYIO NaMsTb Npubopa.

o
KHonka IZ npegHasHa4dyeHa anga Bbl60pa nporpaMmMmnpyemMoro napamMmeTpa un yeseamnvyeHuna ero
3HaueHus. Mpn yaepxaHnm KHONKM CKOPOCTb U3MEHEHMS BO3pacTaerT.

h YA
KHonka |§ npeaHasHaveHa ans Bbibopa nporpamMmMnupyemMoro napamMeTpa 1 yMeHbLUeHUs ero
3HayeHus. Mpu yaepxxaHnm KHOMKN CKOPOCTb M3MEHEeHUs Bo3pacTaeT.

3.2.2. Tunbl BXOAHbIX YCTPONACTB

BxogHoe n3mepuTenbHoe YCTPOMCTBO B NMpubope SIBNSIETCS YHUBEPCAsbHbIM, T.e. K HeMy
MOXHO MOoAKMoYaTh Ntobble NepBUYHbIE NpPeobpa3oBaTenu (4aTtinkn) U3 nepeyvnucrnieHHbix B Tabn.
2.2. K Bxogy npnbopa MOXHO MNOAKIIIOYNTb OLHOBPEMEHHO TOMbKO OAMH OATUUK.

B kauecTBe 4aT4MKOB MOTYT OblTb MCNOb30BaHbI:

e  TEPMOMETPbI CONPOTUBIIEHNS;

. npeobpasoBaTtesii TEPMO3NIEKTPUYECKUNE;

e  aKTUBHblE NPeobpa3oBaTeNv C BbIXOOHLIM aHAIOrOBbIM CUIHANIOM B BUAE MOCTOSIHHOIO

HanpPsXXeHUst NN ToKa.

AKTVBHblE Npeobpas3oBaTenn C BbIXOAHbIM aHaNOroBbIM CWUIHANOM B BUAE MOCTOSHHOrO

HanpsbkeHus (—-50...50 mB, 0...1 B) wam Toka (0...5 mA, 0...20 MA, 4...20 MA) MoryT ObiTb
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NCMNONb30BaHbI A4J19 U3MEPEHUS KaK TeMMepaTypbl, Tak U APYrux GU3MHECKUX BENIMYMH: OaBNEHNs,
pacxona, ypoBHS U T. .

3.2.2.1. Nopknio4yeHne TepMOMETPOB CONPOTUBJIEHUSA

PaboTta paTtyMkoB OCHOBaHa Ha TEMMEPATYpPHOM 3aBMCMMOCTU 3J1EKTPUYECKOro COMpo-
TUBNEeHna mMetannoB. Jatiuk GU3NYECKU BbINOSIHEH B BUAE KaTYLWKU U3 TOHKOW MEOHOW uam
NIaTUMHOBOM MPOBOJIOKN HA Kapkace 13 U30MSUMOHHOro maTtepuana, 3ak/lo4EHHOM B 3alUTHYIO
rmnbdy. TepmMOMETpbl COMPOTMBJIEHUS XapakTepu3ylTca ABymMa napametpamu: R,
conpoTtueneHveM gatyvka npy 0 °C M o — OTHOLUEHMEM pPasHuLbl COMPOTUBIEHUIA OaT4MKa,
n3MepeHHbIx npu Temnepatype 100 u 0 °C, Kk ero conpotneneHuto, uamepenHomy npu 0 °C (R,
neneHHbiM Ha 100 °C.

B npubopax wnCnonb3yeTcs TPEexnpoBoAHAsi CxemMa MOAKIIOYEHUS  TEPMOMETPOB
conpoTtuenieHusa. K ogHoMy 13 BbIBOOOB TepMopesncTtopa R, noocoenmHailoTcs Asa nposoa, a
TpeTuin nopknoyaeTca K gpyromy BbiBogy R, (puc. 3.6, Hymepauusi KOHTakToB npvBedeHa B
MpunoxeHun B (1abn. B1)). Takas cxema NO3BOASET CKOMMEHCMPOBATb COMPOTUBMEHME
coeauHUTENbHbIX NPOBOAOB. [pn 3TOM HEOOxoaMmMo cobnioaatb
YCNOBME PaBEHCTBA CONPOTMBIIEHNI BCEX TPEX MPOBOAOB.

TPM12

TepMOMETPbl  COMPOTMBAEHUS MOFYyT MOAKIYATLCA K \ Bxop X-1
npn6opy C NCNOL30BAHNEM ABYXMPOBOAHOW IMHUM, HO MPY 3TOM  |R, Bxop X-2
OTCYTCTBYET KOMMEHcaumMss Mnpuv WU3MEHEHUW COMPOTUBIEHMUS Bxo X-3

COEMMHUTENbHLIX NPOBOAOB. [MoaTOMy OyaerT HabmomaTbes
HekoTopas 3aBMCUMMOCTb MoOKasaHui npubopa OT konebaHui
TemnepaTypsbl NPOBOLOB. B  cnysae  MCMNOAb30BaHMS Puc. 3.6
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OBYXNPOBOAHOW SIMHUN AN KOMMEHcauun rnapasmMTHOro COonpoTMBIIEHUS MPOBOAOB HEOGXOOANUMO
npu NoaroToeke npubopa kK paboTe BbINONHUTL OEACTBUS, yKadaHHbIe B [punoxeHun I

3.2.2.2. MopknioyeHne TepMO3/IeKTPUYEeCKUX TPM12
npeo6pa3oBaTeneit
paboumi Bxop X-1
[R50
TepmoanekTpuyeckuii  npeobpas3oBatenb  (Tepmonapa) \ * Bxon X-2
COCTOUT U3 [ABYX COEAVHEHHbIX Ha OAHOM U3 KOHLOB < I - Bxon X-3
NPOBOAHWNKOB, W3rOTOBMIEHHbIX W3 MeTannoB, o06nagaloLwmx
pasHbIMU  TEPMO3JIEKTPMYECKMMIN CcBoMCTBamMU. CoeauHeHHble AATIHE = /I
KOHUbI, HasblBaeMble «pabo4dMM  CMaemM»,  OMYCKAIOT B xonamsoro oo
M3MepPSEMYIO Cpedy, a CBOOOAHbIE KOHLbI («XONOAHBIN Cran») Puc. 3.7

Tepmonapbl NOAKIIOYAIOT KO BXoAy npubopa (puc. 3.7, Hymepauusi
KOHTaKTOB npuBeaeHa B MpunoxexHun b (1abn. B1)). Ecnn Temnepatypbl «paboyero» n «xoao4Horo
cnaes» pa3nnyHbl, TO TepMonapa BelpabaTtbiBaeT TepMo3/AC, koTopas 1 NogaeTcs Ha U3MeEPUTESb.
Mockonbky TepmMo3AC 3aBMCUT OT PasHOCTU TemMnepaTtyp ABYX CraeB Tepmonapbl, TO A1s
NoJly4EHNsT KOPPEKTHbIX MOKAa3aHW HeOoOXOAMMO 3HaTb TeMrnepaTtypy «XONIOOHOro cnas» (ee
CBOOOHbIX KOHLLOB), HTOObI CKOMNEHCMPOBAThL €€ B AaNIbHENLLNX BbIYUCTIEHUSIX.
B npnbopax npenycMoTpeHa cxema aBTOMaTM4yeCKon KOMNeHcauum TemnepaTypbl CBOOOAHBbIX
KOHUOB Tepmonapbl. JlaTyMk Temnepatypbl «XONOOHOIMO Chnas» YCTAHOBAEH pPSAaOM C
NPUCOEANHNTENBbHLIM KNEMMHUKOM.

Mpumeuanue. 119 OTKIIOHEHNS KOMMEHCALMW «XOSI0AHOrO cras» Heobxoammo Beectu kog, I (cm. n.
6). KomneHcauus «xonogHoro crasi» 6yaeT BHOBb BKJIIOYEHA TOMBKO MPY U3MEHEHUM KOAA JaT4vKa U
HOBOM BKJIIO4EHMM Nprbopa.
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MopknioueHne Tepmonap K npubopy  AOKHO
NpPoOn3BOANTLCH c MOMOLLIbIO cneumanbHbIX
KOMMEHCAUMOHHBIX  (TEPMO3NEKTPOAHbIX) MNPOBOAOB,
N3roTOB/IEHHbLIX N3 TeX XEe CaMbIX MaTepuanos, 4To U
Tepmonapa, npu 3TOM pPeEKOMeHOyeTcs nomeLLatb
npoBoAa B 3alUTHbIA 9KkpaH (puc. 3.8, Hymepauums
KOHTakToB npuBegdeHa B [lpunoxeHnn b (tabn. B1)).
Jonyckaetca Takke MCNOAb30BaTb MNpPoBOAA U3
METaNIOB C TEPMOINEKTPUYECKUMU XapaKTEPUCTUKAMMU,
KoTopble B avanasoHe Temnepatryp 0..100 °C
aHanornyHol XapakTepuctmkam marepuanos
3/1EKTPO0B Tepmonapsl. Mpwn coeauHeHnn Puc. 3.8
KOMMEHCALMOHHbIX NPOBOAOB C TEPMOMNAPON 1 NPUBoPOM HeO6X0AMMO COBI0AATbL NOJIAPHOCTb.

paboumin cnai Tepuonape

BHumMmaHue. [lpy HapyweHUW yKasaHHbIX YCMOBWUI MOFYyT WMETb MECTO 3HauuUTeSbHble
NMOrpeLHoCTN NPY N3MepPEHUN.

3.2.2.3. NopkniovyeHne [AaTYUKOB, UMEIOLWUNX YHUPULMPOBAHHDbIA BbIXOAHOW CUrHan
TOKa UK HanpsXeHus

MHorve patuvkm  pasfiMuHbiX  GU3NYECKUX  BENMYUH  OCHALLEHbl  HOPMUPYIOLLMMMU
n3mepuTenbHelMM  Npeobpasosatenamu. Hopmupylowme npeobpasosaTtenn TpaHcdOPMUPYIOT
CurHanbel C MepBUMYHbIX nNpeobpal3oBaTenein (Tepmonap, TEPMOMETPOB COMPOTUBIEHNS,
MaHOMETPOB, PacXoAOMEPOB U AP.) B YHUDULMPOBAHHBIA CUrHAN NOCTOSSHHOrO Toka. BenunumHa
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3TOro TOKa NeXnT B crneayowmx amanasoHax: ot 0 go 5, ot 0 go 20, ot 4 no 20 MA. nana3oH

BbIXOZHOIO ToKa HOPMUPYIOLLIErO npeobpasosartens
nponopumoHaneH 3HaYeHMIO dunsnyeckon BEINYMHBI, | TPM12
N3MepPSIEMON AaT4YMKOM, U COOTBETCTBYET paboyemMy Anana3oHy
[aryvka, ykasaHHOMY B €ero TeXHMYeckux Xapakrtepuctukax. B -24B
CBSI31 C TEM, YTO NPMBOP N3MEePSIET TOJSIbKO BXOAHOE HanpsikeHue, +24 B
npy MNOAKMIYEHUN [ATYMKOB MOCTOSIHHOrO TOKa HeobxoaMmo -
MCMNONIb30BaTb  BXOAsllllee B  KOMMJEKTauMio  Harpy3o4yHoe 4 Bxop X-1
conpotuenedne RH=50,000+0,025 OmM (cMm. puc. 3.9 nu Bxop X-2
MpunoxeHve B). Ry

Mpwn HeobXxoauMOCTH nuTaHns HOPMUPYIOLLIMX Bxop X-3

npeobpasoBaTteneli,  WUCMOMb3YIOWMX  BHELIHME  UCTOYHUKM |
MUTaHWS NOCTOSIHHOMO TOKA, MOXET NMPUMEHSATLCH BCTPOEHHBIN B
NpUGOP rasbBaHNYECKN W30NMPOBAHHLIA OT MUTAIOLWEN Cetu wn Puc. 3.9
N3MEPUTESNILHOM YacTy NprMbopa UCTOYHMK 24 B.

MpumeuyaHue. MakcumanbHas Harpy3odHas CnocOOHOCTb BCTPOEHHOrO MCTOYHMKA MUTaHUS
cocTtasnseT 80 MA.

CxemMa nopgknioyeHnss K npubopy WCTOYHWKA YHUMBEPCANbHOIO CUrHana MoCTOSIHHOIO
HanpsxxeHus npmeeaeHa B MpunoxexHnn b (cwm. puc. B.7).
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3.2.3. NUA-perynatop

H
H
I
I
H
3.2.3.1. O6wue cBepeHUn ! OBuexr
i _
=@ § Qe
MNA-perynuposaHne ABNAETCA E A,
Hanbonee TOYHbBIM U 3DPEKTUBHLIM !
MEeToa0M nogaepxaHus E pl,
KOHTpONMpyemo BENYNHbI Ha i
3agaHHoM ypoBHe. Ha pwuc. 3.10 ‘\ﬂmm
npuBegeHa  @yHKLUMOHaNbHAsA  cxema
NMNA-perynaropa. OCHOBHOE Ha3HavyeHne Puc. 3.10

perynatopa — $OPMMPOBaHWE YMNPABASIOWEr0 CuUrHana Y, 3a4alowero BbIXOAHYK MOLLHOCTb
WCMONHUTENBHOrO MexaHmama (MM) n HanpaBneHHOro Ha YMEHbLUEHWE paccorfiacoBaHus E vnm
OTK/IOHEHUA TEKYLLIEro 3Ha4YeHus PerynvmpyemMon BesimdmHbl T OT Benn4uHbl yctasku T,.. B
onepartopHoii popme popmyna I'IVI,EI,-perynﬂTopa BbIFNAONT Cneayowmm 06pasom:

Y=EfK,+ 57+ pT) (3.3)

Kak cnepoyet u3 cbopmynbl, I'II/I,El,-perynﬂTop COCTOMT U3 TpEex OCHOBHbIX 4YacTen:
nponopuunoHansHon K, uHterpansHon 1/p-T, n anddepeHumansHon p-T,. Ha npaktuke, ons
dopmurpoBaHMa UNGPOBLIX PEryASTOPOB MCMONb3YIOTCA PA3HOCTHble (GOPMYyJibl, MO3BOSIOLLNE
paboTaTb HE C HEMPEpPbIBHbIM BO BPEMEHW CUIHANIOM, @ C KBAHTOBAHHbIM MO BPEMEHWU. Taknm
obpa3om, ONa pacyeTa ynpaBAsOWEro curHana Ha Bbixoge umdposoro [MNI-perynaTtopa
ncnonb3yetca popmyna:
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AE;

1
£+—25mm+g

1
Y=—
! X Ty i=0 Al L | (3'4)

roe:
Xp - nosioca NPonopPLMOHANbHOCTH;
Ei - paccoriacoBaHve WaM pasHOCTb MexXay YCTaBkon T, 1 TeKylum

3HaYeHNEM U3MEPEHHON BENNHUHBI T

A - anddepeHumnanbHasa NOCTOAHHAS;
AEi - PasHOCTb MeXAy ABYMSA COCEeOHMMM PaccornacoBaHmamm En E,
at, - BpeMs Mexay OBYMS COCEeOHUMU namepermamm Tn T _,;
T, - MHTEerpanbHas NoCTOAHHas;

7 - HaKoMMNeHHas B J-i MOMEHT BpPEeMEHW CyMma pPaccornacoBaHwn
Z E; (wHTerpanbHas cymma).

MponopuroHanbHasa cocTaBasiowas 3aBUCUT OT paccornacoBaHns E; 1 oTBevaeT 3a peakumio
Ha MIHOBEHHYIO OLLIMOKY PeryaMpoBaHums.
WHTerpanbHas COCTaB/AlOWas COAEPXMT B cebe HaKOMIeHHylo OowunbKy peryampoBaHus

n
PN AT 5
i=0 1 NO3BONSET LOOUTBLCSH MaKCUMaJIbHOM CKOPOCTU AOCTUXEHMWS YCTABKMU.
AnddepeHumanbHas CoCTaBnsiowas 3aBUCUT OT CKOPOCTM U3MEHEHUs paccorfiiacoBaHus
AE/At,,, v NO3BONSET YAyHLINTb KAYECTBO NEPEXOAHOIrO NpoLecca.
Bpemsi mexay cocegHuMU n3amepeHusiMu At onpenensieTcs BpeMeHeM 0npoca OfHOro
KaHana nsmepeHus.
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3.2.3.2. PexxumMbl paboTbl perynsatopa

B npnbope npenycMoTpeHbl ABa pexuma paboTel perynaropa:

. MNA-perynatop ona ynpasBneHns CUCTEMON «HarpesaTesb-X0N04UTbHNK»;
. MN-perynatop ans ynpasneHns 3anopHO-peryampyoLLmMMm MEXaHU3MOM.

Pexum paboTbl perynatopa 3agaetcsa napameTpom A1-6.

Perynatop Ans ynpaBfieHUsi CUCTEMOW «HarpeBaTesib-XOJIOAWIbHUK» NpeacTaBnser
coboii nonHoueHHbIn MNL-perynaTtop, onvcbiBaemblii dopmyson 3.4.

Perynatop pAns ynpasBneHus 3anopHO-pPeryivpylowmmMm MeXaHU3MOM WUCMOonb3yeT
MHTerpasbHble CBoOCTBa anektpogsuratens K3P, B peaynbtate yero ynpaensiowmii curHan Ha
BbIXOOE perynstopa noasepraetcs AOMONAHUTENIbHOMY WHTErpupoOBaHUIO  UCMOMHUTENbHbLIM
MexaHnamom. daktmnyecku, B npubope peanunsosaH M-perynsatop, KOTOPLIA nonydaercs nytem
ondodepeHumpoBarns  dopmynel 3.4 1 oTbpacbiBaHMs BTOpOM npoudsogHoin. Dopmyna
perynaropa MeeT criefyiowmi Bua:

1 AE; K
Yi=—— +— (3.5)

XP Aty Ty |

Mocne NHTErpnpoBaHna curHana NCMNONHUTEJIbHbIM MEeXaHN3MOM, ABNAWNMCA
NHEPLUNOHHbIM 3BEHOM CUCTEMDI, Nony4yaem yﬂpaBJ’IﬂlOLLI,I/IVI CcurHan cneagyimouiero smaa.

l ] n
X '[EF-I— T ZEF’MMJM (3.6)

vl u i=0

sz
npu atoM Xp' u 7’ — napamMeTpbl peryastopa C Y4€TOM MWHEPUMOHHbIX CBOWCTB

WCMOJIHUTENIbHOMO MexaHum3ma. Takum o06pa3oM, Ha BbIXOAE MNOoJlydaemM MOMHOUEHHbIN [TN-
perynaTtop.
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3.2.3.3. MNapameTpbl HACTPOKU perynaropa

Y1o0bl 06ecneunTb addekTnBHyto paboTy npubopa,
HeobXoOMMO Ot KOHKPETHOro obbekTa yrnpaBsieHus
nono6bpate kKoadduumentsl MNA-perynatopa: X, 7, n 7,
OTO BO3MOXHO caenaTb BpyyHylo (cMm. MpunoxeHne X)
WM UCNONBb30BaTb aBTOHACTPOWKY (CM . MpunoxeHwue E).

BHumaHume. B HekoTopbix cnydasx MUO-perynmposaHne
ABNSeTCH M30bITOYHBIM UM HEQOoNyCTUMbIM. B Takmx omn
Crny4asix, BbiCTaBuB KoadpduumeHT 7, =0 unn 7, = 0, MOXHO
nony4nTb COOTBETCTBEHHO M- nnu NMU-perynatop.

Y

Ona  ynpaBneHus MWCNOMHUTENbHBIM  MEXaHU3MOM
npubop ucnosbdyeT o06a BbIXOAHbIX YCTPOWCTBA (puUC.
3.11), npu 3TOM BbIOOP BLIXOOAHOIO YCTPONCTBA
onpenensieTcs cnenyloLmnM yCoBUEM:

ecnu Y>0 — Bkntovaetca BY1;

ecnum Y<0 - BkoyaeTcsa BY2.

Takum o6pasom, BY1 ynpaBnseT HarpeBaTesnieM B CUCTEME «HarpeBaTesib-X0N0ANIbHUK» U
KOHTaKkTamMu «OTKpPbITb» B cucteme K3P, a BY2, COOTBETCTBEHHO XONOANIBHUKOM MW KOHTaKkTamu
«3aKpPbITb».

Onsa  dopmupoBaHMs  ynNpasAdIOWLEro CuUrHana perynaropa BbIXOOHOW curHan BY
npeobpasyeTcs B NOCNeA0BaTeNbHOCTbL MMMNYNLCOB (prc. 3.12) cornacHo cneayolueii Gopmyne:
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y
Ter 002 (38.7)

roe

D — panTenbHOCTb UMNYNbCA, [C]

T, — nepvoj cnefosaHns NMMNyNbCoB, [C]
Y — curnan Ha Bbixoge MNMNA-perynatopa, [%].

NMyCKOBOro 00O0pPYAOBaHUSA WCMOJIHUTENBHOMO MexaHuaMa U

Omen.

I
|
|
|
|
Mepwnop cneposaHns nmMnynbcoB Tcn 3aBUCUT OT NapamMmeTpoB I
|

3apaetcs napametpom A1-5. Manoe 3HadseHve T, npuBOAMT K
4acTbiM KOMMYTaUUSM 1 ObICTPOMY M3HOCY CUIOBbIX KOHTAKTOB, a
60sbLLOE 3HAYEHUNE — K YXYALIEHUIO KAYECTBA PErYSIMPOBaHNS.

Puc. 3.12

B 3aBMCUMMOCTM OT BCTPOEHHOro BY, HEOGXOOAMMO YCTAHOBUTL MUHUMAJSIbHYIO OJINTENIbHOCTL

mmnynbca LLINM, koTopas 3apaetcsa napametpom A1-8.
AOna MCKIIOYEHNS N3NULLHNX cpabatbiBaHuin
perynatopa npu HeboNbLWOM 3HAYEHUN PacCOornacoBaHUs
Ei pns BbluMCNEHNS 3Ha4YEHUN Yi UICNONb3YyEeTCH YTOYHEHHOE
3Ha4eHue Ep, BbIYNCIEHHOE B COOTBETCTBUMN C YC/IOBUSIMA:

¥

ecnm | Ei| < Xa, TO Er=0; | o
ecnu Ei> Xa, TO Ep= Ei— Xo; X | %
ecnu Ei< — Xq, TO Er= Ei+ Xq, :

roe Xo— 30Ha 4yBCTBUTENbHOCTM (puc. 3.13).

30Ha HeYyBCTBUTENILHOCTY 334aETCs NapamMeTpPoMm

HONOARNBHHE
A1-2.
Puc. 3.13
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B cnyyae TexHonormyeckom HeobxoOAuMOCTU OrpaHMYnUTb
MaKCMMaJlbHYl0 MOLLUHOCTb MWCMONHUTENIbHOIO MeXaHu3mMa B
npubope WnMeeTcsi BO3MOXHOCTb OrpaHWYEeHUs BbIXOAHOIO
yrnpaensiowero Bosgenctens. Hanpumep, ecnn Heobxoanmo,
4yT06bl MOWHOCTL MM He npeBbiwana 80%, To HeobxoauMo
BbICTABUTb COOTBETCTBYIOLLEEe 3HayeHuMe B napameTtpe A1-3
(puc. 3.14).

BHumaHue.
1. lNepepn HacTpolikol perynatopa Heobxooumo 3ajaTb

nepvon LWWMa (napametp A1-5, pexum paboTel perynatopa

YIHI, %
100

MUWUHUMAaIbHYIO ANUTEeNbHOCTL nMmnynbca LUMM (napametp A1-8))

2. [Ons Hactpoinkn MN-perynatopa ynpasneHns K3P HeoGxoanmo 3aaaTtb BpeMsi MOSIHOMO xXo4a
3apBuxkn (napametp A1-7), onpepensemoe kak BpPeEMS MNEPEMELLEHUS Peryanpyowero

opraHa 13 0HOro KpanHero NonoXeHus B Apyroe.

_____________ =
A
_________ - |
|
|
|
|
|
|
100 1
Puc. 3.14
(napametp A1-6)

Ecnn nocne aBTomMaTtMyeckoi Unu py4yHOI HaACTPOIKM NepexofHas xapakrepuctuka obbekta
OTNIM4aeTcst OT wmaeanbHOW, HeoBXOAMMO OTKOPPEKTMPOBAThb 3aAaHHbIe MapameTpbl PeryinpoBaHust

cornacHo puc. 3.15.
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) Nonoca NpONOPUMOHANLHOCTH () Bpema WHTErPUPOBAHIA 6] Bpesa audrepenLMpOBaHMa

Haeamso Waeansho

Yerasea

| B Com BN

Puc. 3.15
3.2.4. Tunbl BbIXOAHbIX YCTPOWCTB

BbIxofHbIE YCTPOMCTBA NpeaHa3HauYeHbl A5 Nepenayn BelXO4HOMO YNpaBssioLLero curHana Ha
VCMOJIHUTESIbHBIE MEXAHU3MBbI.

Cxembl nogknoyeHns BY npusepeHsb B MpunoxeHun b.

B npnbope ncnosnbayioTca BY ToNbKO AMCKPETHOMO TMMa.

BHumaHme. BHe 3aBMCMMOCTM OT Tuna, Nob0e BbLIXOAHOE YCTPOWCTBO rasibBaHUYECKM
M30/IMPOBAHO OT U3MepUTeNbHOro 6s10ka (3a ucknovyeHmem Boixona T).

AuckpeTHoe BY - anekTpoMarHUTHoOe pene, TpaH3UCTopHas onTonapa, ONTOCUMUCTOP —
NCMosb3yeTcs ON1s ynpaBieHus (BKIOYEHUS/BbIKIIOYEHUS) Harpy3koi nnbo HenocpeacTBEHHO,
b0 Yyepes 6osee MOLLHbIE YNPABSIOLINE SNIEMEHTbI, TAaK1E Kak MycKaTenun, TBEPAOTENbHbIE pene,
TUPUCTOPbI NIV CUMUCTOPBI.

AnekTpomMmarHutHoe pene (Bbixoa P) npegHasHayeHo Ons KOMMyTauuu CUMIOBBLIX Lienen
HanpskeHrem He 6onee 250 B 1 paboyrm TokoM He 6onee 4 A.
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TpaHsuctopHaa ontonapa (Bbixop K) npumeHsieTcs, kak npaBuio, Oas ynpasBrieHus
HN3KOBOJIbTHLIM pesie (He 6onee 60 B npu Toke He 6osiee 400 MA). Bo nsbexaHue Bbixoga U3 cTposi
TpaH3ncTopa M3-3a OO0NblIOro Toka CaMOWHAYKUMW napasienbHO OOMOTKE BHELWHEero pene
Heobxoaumo yctaHasnueaTb anon VD1 (cm. puc. B.2).

TpaH3uCcTOpPHbINA KoY (Bbixoa T) npegHasHavyeH Ans NPsSMOro noakloyeHus K npuoopy B
Ka4yeCTBEe Harpysku TBEPOOTENbHOrO pene (BbIXOOAHOE HanpsixeHue 4...6 B, NOCTOSHHbIA TOK He
6onee 25 MA).

BHumaHune. MakcumanbHaa gnvHa coeauHUTeNbHOro kabens mexay npubopom c Bbixodom T u
TBEPAOTENbHbIM Penie He A0KHA NPeBbILLAaTh 3 M.

OnTocumucTop (Bbixon C) MeeT BHYTPEHHIOID CXeMY Nepexoaa Yepes HOJb U BKIIKOHAETCS B
uenb ynpaefieHMss MOLLHOMO CUMWUCTOpPa WAM TMapbl  BCTPEYHO-NapasieNlsHO  BKJTOYEHHbIX
TUPUCTOPOB 4Yepe3 orpaHuumsatowmii pesnctop R1 (cm. puc. B.3). BennumHa conpotmenenms
peaucTopa onpenensieT ToK ynpaBneHms cummcTopa. HarpysoyHasi cCnocoOHOCTb BbiXxo4a — TOK He
6onee 50 MA nNpu nepeMeHHOM HanpsixxeHun He 6onee 250 B.

[na npepnoTtBpalleHns Npobosi TMPUCTOPOB MN3-32 BbICOKOBOJIbTHBLIX CKAYKOB HarnpsiXeHus B
CeTu K UX BbIBOLAM pekoMeHayeTcs noaknoyatb GunbTpyiowyto RC uenouky (R2C1).
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4. Mepbl 6e30nacHOCTU

Mo cnocoby 3awmTbl OT NOPaXeHUss S1eKTPUYECKUM TOKOM Npmnbop cooTBeTcTByeT knaccy |
no MOCT 12.2.007.0-75.

Mpn akcnnyatauuun, TEXHUYECKOM OOCNyXMBaHUM W TOBEpPKe Heobxoaumo cobniopatb
TpebosaHmsa FOCT 12.3.019-80, «[paBun akcnnyataumm SAEKTPOYCTAaHOBOK MoTpebutenen» wm
«[MpaBmn oxpaHbl Tpy4a NPy aKkcnayaTaumm 37eKkTPOoyCTaHOBOK NOTpebuTenei».

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 OOCYXMBAHMIO MPON3BOAATCS TOJIbKO NMPW OTKJIIOYEHHOM NMUTaHUK
npuobopa.

He ponyckaetcs nonagaHue BRarM Ha KOHTAKTbl BbIXOOHOMO pas3bemMa W BHYTPEHHME
31eKTPOaNeMeHTbl npubopa. 3anpeLLaeTcs UCnonbL3oBaHne npubopa B arpeccuBHbIX cpenax c
coaepxaHneM B aTMocdepe KACHOT, LLenoYein, Mmacen u . n.

MopknioyeHre, perynmposka 1 TexobcnyxmBaHme npubopa OOMKHbI MPOU3BOANTLCA TONBKO
KBaNN@ULUMPOBAHHBIMY CELMANNCTAMN, U3YHUBLLVMIMWN HACTOSILLLEE PYKOBOACTBO NO 3KCMyaTaumun.

BHumMaHune. B cBS3N C HanMuMem Ha KINEMMHUKE OMACHOro AN XWU3HU HanpsikeHusi npubopsl,
M3roTOB/IEHHbIE B KOPMycax LWMTOBOro KpenneHus (mogmdwukaumm TPM12-W1.Y.X n TPM12-
LW2.Y.X), DOMKHbI YCTaHABAMBATLCS B LUMTAX YNpPaBAEHUs, AOCTYMHbIX TOMbKO KBanMpuumpo-
BaHHbIM cneuuanmcTam.
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5. MoHTax npnbéopa Ha 060beKkTe n NoAroToBkKa K paborte

B pa3gene onvcbIBalOTCA MOHTAX, KpenneHne 1 noakoydeHne npuéopa.

5.1. MoHTax npubopa

YcTaHOBKa NPMOOPOB HACTEHHOIO UCMOJIHEHNS

1. 3akpenuTb KpoHWTENH Tpems BuHTamm M4 Y 20 Ha
NOBEPXHOCTW, NpeaHa3HaYeHHOW ONns yCTaHOBKM npubopa (Cm.
Mpunoxexne A u puc. 5.1, a). 6) /

MpumeyaHue. BuHTLI ong KpenneHnsa KpoHLWTEHa He BXOAAT B
KOMMNEKT NOCTaBKU. =

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

3. MpukpenuTb NpMbop K KPOHLWTEHY BUMHTOM M4 x 35 13
KOMMekTa noctasku (puc. 5.1, B).

Puc 5.1. Montax npubopa HacTeHHOro
MCNONHEHUA
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YcTaHoBKa NpMGOPOB LLUTOBOr0 UCTOJSIHEHUS

1. MNoAroToBUTH Ha WMTE YMpaBieHUs MecTo AJis
yCTaHoBKM Npubopa B cooTBeTCTBUM C [MprnoxeHrem A.

2. YcrtaHoBUTbL Npubop Ha LWMTe YyrnpaBleHus,
ncnonb3yst OJis ero KpPeryiieHUss MOHTaXHbIE 3/1EMEHTHI,
BXOASILLME B KOMMIEKT NOCTaBku npubopa.

3. BctaBuTb nprbop B crneumanbHo NoAroToBAEHHOE
OTBEPCTUE HA NMLEBON NaHenu wuta (cMm. MpunoxeHne A
npwuc. 5.2, a).

4. BcTtaBuTb puKcaTtopbl M3 KOMMJIEKTA MOCTaBKN B
0TBEPCTUS Ha BOKOBLIX CTEHKax npubopa (puc. 5.2, 6).

5. C ycunuem 3aBepHyTb BUMHTbHI M4 x 35 u3
KOMMJIeKTa MOCTaBKM B OTBEPCTUSIX Kaxaoro dukcaTopa
Tak, 4ToObl NPUOOP OblS MIOTHO NPWXAT K INLEBOW NaHem
wmTa.
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YctaHoBka npu6opoB DIN-pee4yHOro ucnonHeHus
1. MoarotoBuTb MecTo Ha DIN-peiike ans yctaHOBKM npubopa.

2. YctaHoBuTb npubop Ha DIN-peilky B COOTBETCTBUMM C
puc. 5.3.

3. C ycunmem npuaasutb npnbop k DIN-pelike B HanpasaeHuu,
NnoKa3aHHOM CTPENKON, A0 duKcauum 3allenku.

-

Puc. 5.3. MoxTax npubopa
5.2.1. O6wime TpeGoBaHUg ¢ kpennetinem Ha DIN-peitky

5.2. MOHTaX BHELUHUX CBA3en

Mpn MoHTaxe pekoMeHayeTcs cobnoaaTh cnenyolme TpeboBaHus.

1. MopknioyeHve npubopa crnenyet nNpoums3BoauTb K ceTeBoMy duaepy 220 B 50 Ty, He
CBSI3aHHOMY HEMOCPEeACTBEHHO C NMUTAaHMEM MOLLHOIO CUIOBOrO 060pyaoBaHus. Bo BHeLHen Lenm
PEKOMEHAYEeTCH  YCTaHOBWUTb  BbIK/lOYaTeNb  MUTAHUS, obecneunBalOLNi  OTKIIKOYEHME
npubopa oT CeTn 1 NaBkme npegoxpaHnTenn Ha Tok 0,5 A.

2. CxeMmbl NOAKIOYEHMS OATY4MKOB K npubopam pasnuyHblix mMoavdukauvini npuBeneHbl B
Mpunoxexun B. MapameTpbl MMHUN coeanHeHns npnbopa ¢ 4aTinkom npuBeaeHbl B Tabn. 5.1.
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Ta6anua 5.1
MapameTpbl IMHUM CBA3U NPMOopa C JaTyMKamm

Tun paTunka AnuHa nuHnia, m, ConpoTtusneHue UcnonHeHue nuHun
He Oonee nuHumn, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBogHasi, NnpoBoaa
conpoTnsneHnsa ! paBHOVI OJINHbI U cCeYeHnd
TepMoanekTpoaHbI
Tepmonapa 20 100 kabenb

(KOMNEHCAUVOHHBIN)

YHUDULMPOBAHHbIA

CUrHanN NOCTOAHHOIO 100 100 JByxnpoBoaHas
TOKa

YHUDULMPOBAHHbIN

CUrHaN HanpsixxeHns 100 5,0 JByxnpoBoaHas

MOCTOSAHHOI O TOKa

3. BcTpoeHHbIi B NpuboOp WCTOYHMK MOCTOSIHHOrO HanpsxeHus 24+2.4 B cnepyet
MCNONb30BaTh A1 MMTAHUS aKTUBHbIX AaTYNKOB C aHaNOrOBbIM BbIXOO0M.

5.2.2. YKazaHus N0 MOHTaXy

PekomeHaauuMmn no opraHn3aumm MoHTaxa cneaytoLme.
MoarotoBuTb Kabenu ansg coeamHeHus Npubopa ¢ A4ATYMKOM, a TaKXKEe C MCTOYHUKOM MUTaHUSA
220B 50y,
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Ona obecneyeHns HafEXHOCTN 3NEKTPUYECKUX COEAVNHEHU I PEKOMEHAYeTCsl MCNoJib30BaTh
Kabenn MefHble MHOFOXMIbHbIE, KOHUbI KOTOPbIX Mepen MOAK/YEHMEM crneayeT TuiaTesnbHO
3a4NCTUTb U 3aNyAUTb. 3a4MUCTKY XUn kabener Heob6Xo0AMMO BbIMOJHATbL C TAKMM PacHeToM, YTOObI
NX OrofieHHble KOHLbI MOCNe NOAK/oYeHus K Npubopy He BbICTynanu 3a npenesbl KNeMMHUKA.
CeueHvie xun kabenevi A0MKHO BbiTb He 6onee 1 MM’

B koprnycax HaCTEHHOrO KPenjeHns KOHMYECKMEe YacTy YNAOTHAIOLWMX BTY/I0K Cpe3aTb TakuMm
06pa3om, 4ToObI BTYNKA NIOTHO Npuerana Kk noBepxHOCTU Kabens.

MpumeuyaHus.

1. KabenbHble BbIBOAbI Npubopa paccuuMTaHbl Ha MoAkyYeHne kabener C  HapyXHbIM
amnameTpom ot 6 0o 12 mm.

2. Ans yMeHbLUEHUs TPEeHUS MexXay PE3VHOBOW NOBEPXHOCTLIO BTY/IKM 1 Kabens pekoMeHayeTcs
NPUMEHATb TasibK, Kpaxmasn 1 T.4,.

Mpu npoknapgke 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 BbICOKOYACTOTHBLIE U UMMYJbCHbIE
NMOMEXU.

BHumanume. [nqa 3awmTbl BXOOOB npm60pa OT BJINAHUNA NPOMBbILLJIEHHbIX 3JIEKTPOMArHUTHbLIX MOMEX
NMHUN CBA3N np|/|60pa C AaT4yMkKOM cnepgyeTt 3KpaHUMpPOBaATb. B kavecTBe 3KpaHOB MoryT ObITb
MCMNOJIb30BaHbl Kak creuuanbHble kabenn ¢ IKpaHMpyrwmnmMmmnm onneTkamMmmn, Tak n 3a3eMJieHHble
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cTanbHble TPYObl MoOAXoAAwWero AuamMeTpa. JkpaHbl kabenen € 3KPaHUPYIOLWMMK OnieTkamm
cnepyeT NOAKMOYNTb K 3a3EMJIEHHOMY KOHTAKTY B LUTE YNPaBiEHUs.

5.3. NogknioyeHue npndéopa

CoeanHeHve npubopa C WCTOYHMKOM MUTAHUSA (CETbIO) W  AaTYMKOM TMPOM3BOAUTCS
Mo COOTBETCTBYIOLUMM CXEMaM, NMpuBeAEHHbIM B MpunoxeHnn b, ¢ cobniogeHneM M3noxXeHHown
HWXe NOCNeaoBaTenbHOCTN AENCTBUNA:

1. MoaxnounTb NpMbOP K UCTOYHUKY NUTAHUS;

2. MopaTb nNuTaHWe, BbICTaBUTb KOO TUMa Aatyivka n pexum pabotel MNL-perynatopa, a
TaKkke HeobXxoaMMble YCTaBkM perynnpoBaHus (cm. [punoxeHne B), 3aTemM CHATb
nuTaHue;

3. MNopaknounTb NUHMIO CBS3U «NPUBOP — AaT4nK» K NEPBUYHOMY Npeobpas3oBaTento U BXoay
npuoéopa;

4. TlopknounTb NUHUKN CBA3K «NPUBOp — Harpy3ka» K WCMONHUTENbHbIM MexaHu3MaM W
BbIxoAay nNpmnbopa;

5. MNopate HanNpskeHWe nuTaHMs W BbINOAHUTL aBTOHAcTponky [MUI-perynatopa (cm.
MpunoxeHwne E).

BHumanume. [lns 3awmTtbl BXOAHbIX Uener npubopa OT BO3MOXHOrO npobos 3apsaamu
CTaTU4EeCKOro 9JIEKTPUYECTBA, HAKOMJIEHHONO Ha JIMHMAX CBA3W «Npubop — pJaTtiuk» nepeq,
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NoOK/OYEHMEM K KIEMMHUKY Mpubopa, ux Xwibl cnedyet Ha 1...2 cek coeaMHUTb C BMHTOM
3a3emMeHns WwuTa.

Mocne nopaun HanpskeHus NuTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCMpaBHOCTM AaTynka 1 JIMHWMM CBSA3N Ha LMPPOBOM MHAMKATOPE 0TOBPa3nTCs TeKyLLee 3HaYeHne
n3mepsieMoli BenuuuHbl. Ecnn nokasaHusi npubopa He COOTBETCTBYIOT peanbHOMY 3HAYEHWIO
N3MepPSIEMON BENNYMHBI, HEOOXOAMMO NMPOBEPUTb MCMPABHOCTb AaTinka M LLESIOCTHOCTb JIMHUN
CBSI31, @ TakXe NPaBuSIbHOCTb UX NOAKIIOYEHMS.

BHumaHue. Npu npoBepke MCNPaBHOCTM AaT4MKa U JIMHUM CBA3M HEOOXOAMMO OTKIIIOYUTL Npubop
OT ceTu nuTaHus. Bo nsbexaHne Bbixoga npubopa 13 cTpos Nnpu NpoBepKe uener Heobxoammo
MCMNOJIb30BaTb N3MEPUTENIbHBbIE YCTPOMCTBA C HanNpsiXeHnem nutaHusa He 6onee 4,5 B, npu 6onee
BbICOKMX HAMpPSKEHUSIX MUTaHMS 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

Pexum PABOTA $IBNSIeTCS OCHOBHbIM 3KCMJlyaTaUMOHHBIM PEXMMOM, B KOTOPLIN Npubop
aBTOMaTMYECKM BXOOUT MpPWU BKJKOYEHUW MNuTaHus. B gaHHOM pexnme npou3BoguTcsi OnNpoc
BXOOHOr0 AaTtyvka C BbIHMCIEHMEM MO MOJSlYYEHHbIM OAHHBIM TEKYyLMX 3HA4YEeHU n3mepsemon
BEMNYMHBI N OTOOPAXEHNEM KX Ha UMPPOBOM MHOMKATOPE W Bblaayeli HEOOBXOOAMMbIX CUrHANoB
perynMpoBaHuns Ha BbIXOLHbIE YCTPOMCTBA.

B npouecce paboTbl NpMbOp KOHTPONMPYET UCMPABHOCTb BXOLHOrO AaTyvka U, B Clyvae
BO3HWKHOBEHUS aBapuu No BXOA4y, CUrHanM3upyeTt 06 9TOM BbIBOAOM Ha UMDPOBOMN MHAMKATOP
COoO06LLEHNS, COOTBETCTBYIOLLErO aBapuinHon cutyaummn (cm. MNpunoxeHue [). PaboTa BbIXOO4HbIX
YCTPOWCTB Npu 3TOM GnokupyeTcs. ABapuiiHasi CUTyauusi BO3HUKAET MpW BbIXOA4e NU3MepsieMoin
BE/IMYMHBI 32 OOMYCTMMbIA AMana3oH KOHTPONsS (CM. Tabs. 2.2) unm npu BbIXO4e U3 CTPOs AaTymka
(0BpbIB MM KOPOTKOE 3aMblkaHWe TEepMOMETPOB COMPOTMBIIEHUS, OOpPbLIB TepMonapbl Wan
YHUOUUMPOBAHHOIO Aatyvka). JonycTumble npeaensl U3MepeHun OAs Kaxgoro Tuna partduka
yKkasaHbl B Tabn. 2.2.

BHumaHue. Mpnbop MHANLMPYET:

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 3HayeHue cepeayHbl AuanasoHa — B cilydae KOpoTKOro 3aMblkaHus gatyimka —50...+50 mB.
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B pexume PABOTA npubop ynpaBnsieT BHELWHUM WCMNONHUTENbHBIM YCTPOMCTBOM.
BuayanbHblli KOHTPOMb 3a PaboTOl BbIXOAHOMO YCTPOMCTBA MOXET OCYLLECTBSATLCS ONnepaTopom
no cooTBeTCTBylOWMM cBeTognopgam «K1» n «K2». 3aceBeTka cBeToguopa CuUrHanMaupyeTt o
nepesoze Bbixoaa B coctosiHne BKJTKOYEHO, a raweHue — B coctosiHne OTKJTKOYEHO.

6.2. Pexxknm MIPOrPAMMWUPOBAHMUE

Pexum MPOrPAMMUMPOBAHUE npegHa3HayeH afisi 3aaaHus 1 3anMcu B 3HeproHe3aBncrmMyio
namstb npubopa Tpebyembix Npu 3KcryaTaunm MporpaMMmpyemMbIX napameTpoB. 3afaHHble
3HA4YeHMs NapamMeTPOB COXPAHAOTCS B NaMATU NPUOOpPa NPy BbIKJIKOYEHUN NMUTAHUS.

MpumeyaHus.

1. Npu COXpaHEHWN M3MEHEHHBIX 3Ha4YeHM NapameTpoB b1-0 1 b1-7 BbixoaHbIE YCTPOMCTBA BbIKITIOHAIOTCS.
Mpy nameHeHNM Apyrvix NapameTPOB NPUGOP OCTaeTCs B paboHeM COCTOSIHUM.

2. 3HadeHve napameTpa b1-7 onpenenser TOHHOCTb OTOBPAKEHNS HANKALMN 1 MaCLUTaOUPYET 3HAUEHWS U
[AvanasoHbl napametpos T, X,,A1-2, b1-5 1 b1-6. MacLuTabrpoBaHe BbIMOHAETCS MyTeM YMHOXEHNS
TEKYLLWX 3HAYEHUI YKa3aHHbIX MapameTpoB Ha koadduumerT 107 rae x — 3HadeHvie napametpab1-7.

Ecnu B TeueHune 20 cek B pexume NMPOTPAMMWPOBAHUME He npou3BoaMTCS onepaumin ¢
KHOMKamu, Npnbop aBToMaTM4eckn Bo3BpatllaeTcs B pexum PABOTA.
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B nprbope ycTaHOBMEHO [ABa YPOBHS NPOrpamMMUpOBaHus.

Ha nepBom ypoBHe OCyLLEeCTBNSETCS NPOCMOTP
N N3MEHEHNE 3HAYEHUI NapaMeTPOB PEryMpPOBaHUS:
ycTaBku T v koaddurumeHTos X, z,, 7,. Bxoa Ha nepsbiii
YPOBEHb nporpamMMmnpoBaHuns ocyLecTBnseTcs

KpPaTKOBPEMEHHbIM  HaXaTueM Ha  KHOMKY
MocnepoBatensHOCTL PaboThl C NPMGOPOM Ha nepBOM
YPOBHE NporpaMMmnpoBaHusl nprueeaeHa Ha puc. 6.1.

Ha BTOpOM YypoOBHEe NpOrpaMMuUpPOBaHMUS
ocyLlecTBnsieTcs npocMoTp " Heobxooumoe
n3MeHeHne @yHKUMOHANbHBIX MapaMeTpoB npubopa.
®dyHKUMOHaNbHbIe NapaMeTpbl Npnbopa pasaeneHsl Ha
rpynnel A n b. B rpynne A HaxogoaTcs napameTpbl,
onpegensiowme noruky pabotel npubdopa. B rpynne b
—  napamMeTpbl, OTBevalwue 3a  HaCTPOIKy
n3mMepuTenbHoOn YacTn npubopa.

Pesxiam PABOTA

3ananme yCTaBkM |
(uamenenme & auanazone |
I

m
pafioTs garxa)

3afianme racTepeanca |
(mamerenme of 0 a0 Bepsero |
npefena guanasona |
palomd garwka) 1

Puc. 6.1. NocnepoeatensHocTs pabote ¢
npuBOpOM Ha NEPEOM YPOBHE NPOrPaMMUPOBAHUA

MonpobHoe onuncaHne napamMeTpoB NpueeneHo B MpunoxexHun B.
Bxog, Ha BTOpOW ypoBEHb NPOrpaMMmMPOBAHNS OCYLLLECTBASETCS HaXaTuUeM U yaepXXMBaHnem

NPOT.
KHOMKMN He MeHee 3 c. lNocneposaTenbHOCTM MPOLEAYPbl NMPOrpaMMupoBaHns nNpubopa Ha
BTOPOM YPOBHe A 06eunx rpynn napaMmeTpoB NpuBeaeHbl Ha puc. 6.2 + 6.4.
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[Ans 3awuTbl NnapameTpoB OT
HEeCaHKLUMOHMPOBAHHOIO
N3MeHeHns1 paboymx pexumMoB B
npubope cnayxar napameTpbl
cekpetHoctvn AO-0 un bO0-0, B
KOTOPbIX YCTaHaBNMBAETCS 3anpeT
Ha N3MeEHeHne napameTpoB
COOTBETCTBYIOLLEN rpynrbi "
napameTpoB perynuposaHus. Mpu
YCTaHOB/IEHHOM 3anpete
paspeluaeTcsi TONbKO MNPOCMOTP
paHee 3a0aHHbIX 3HaYeHUNn
napameTpoB 3TUX FPyNM.

JocTtyn Kk 9TMM napameTpam
CEeKpeTHOCTH ocyliecTsaseTcs
TONbKO Yepe3s KoAbl:

ERHERTL [
H:ueng 3 :J:K. ¢ e — |

I
AR NGPAMETHOB :| IV NIBPAMETHOE

LRGP 53] {rombos pi 54

Puc. 6.2. NMocneposatensHoCTs paboTel ¢ npubopom
Ha BTOPOM YPOBHE NPOrpaMMHUpOBaHKUA

e [/18 rpynnbl napameTpos A ko goctyna {359;
e ana rpynnsl napameTpos b koa noctyna 24a.

BHuMaHue. [119 B03Bparta BCex 3aBOACKMX YCTaHOBOK Heo6x0amMmMo HabpaTs kog,  {8.
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Puc. 6.3. MocnegoBatenbHOCTL paGoTel ¢ NPUGOPOM Ha BTOPOM
YPOBHE NporpaMMuUpoBaHus (ansa rpynnsi napameTpos A)
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Puc. 6.4. MocnepgosarensiocTb paboTel ¢ npubopom Ha BTOPOM
YPOBHE NporpaMMHUpoBaHua (ana rpynnel 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.
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8. MapkupoBka npubdopa

Ha kopnyc npru6opa 1 NpUKpenneHHbIX K HeMy Tabnykax HaHOCATCS:

HanMeHoBaHue npmnbopa;

cTeneHb 3awwmThl kopnyca no FOCT 14254;

HanpsbKeHe W1 4acToTa NUTaHUS;

notpebssemMas MOLLHOCTb;

Knacc 3awWmThbl OT NOpaXxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0
3HaK YTBEPXAEHMS TUNa CPeacTB U3MEPEHNA;

3Hak cooTBeTcTBMA no FOCT P 50460;

3aBOACKOIN HOMepP Npubopa 1 rof, Belnycka.

Ha n0Tpe6|/|TeanKy|o Tapy HAHOCATCA:

. HanMeHoBaHue nNpmbopa;
. 3aBOACKON HOMepP Npubopa 1 rof, Belnycka.
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9. YnakoBka npu6opa

YnakoBka npubopa npousBoamtcsa B cootBeTcTBuMM ¢ TOCT 23088-80 B mOTpebuTEnbCKyio
Tapy, BbINOMHEHHYIO U3 KOpobouHoro kapToHa no FOCT 7933-89.
YnakoBka nagenun npm nepecsiike noytor no FOCT 9181-74.

10. TpaHcnopTUpPOBaHUE U XpaHEeHue

10.1. Mpnbopbl TPAHCNOPTMPYIOTCA B 3aKPbITOM TpaHcnopTe ftoboro Buaa. Kpennexve tapbl B
TPaAHCMOPTHbLIX CPEACTBAaxX AO/MKHO MPOM3BOAUTLCS COMacHO npaBuiaM, AEUCTBYIOWMM Ha
COOTBETCTBYIOLLMX BUAAX TPAHCNOPTA.

10.2. YcnoBusi TpaHCNOPTUPOBAHUS AOMKHbI COOTBETCTBOBATL ycnoBusaM 5 no FOCT 15150-
69 npu TemnepaType OKpyXaioLlero Bo3dayxa oT MuHyc 25 no +55 °C ¢ cobnioaeHeM Mep 3almThbl
OT yAapoB 1 BUbpaumii.

10.3. MepeBo3Ky OCYLLECTBAATL B TPAHCMOPTHOM Tape NOLWTYYHO UKW B KOHTENHEpPaX.

10.4. YcnoBus xpaHeHWss B Tape Ha cknage W3roToBUTENs U NOTPeduTens LOMKHbI
cooTBeTcTBOBaTh ycnoBuaMm 1 no [OCT 15150-69. B Bo3ayxe He [OMKHbI MPUCYTCTBOBATb
arpecCcuBHbIE NMPUMECHU.

Mpnbopkl cnepyeTt XxpaHUTb HA CTENNaXaxX.
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11. KomnnekTHOCTb

Mpnbop Twr.
MacnopTt Twr.
PykoBOACTBO MO aKkcnayaTauum Twr.
FapaHTUNHBIN TanoH Twr.

12. FapaHTuiiHble oO0a3aTenbCcTBA

12.1. 3roToBuTENb rapaHTUPyeT COOTBETCTBME Npubopa TpebosaHmam TY npu cobnaopeHnum
YCNOBUIA 3KCMyaTaLumm, TPAHCMOPTMPOBAHWS, XPAHEHUS U MOHTaxa.

12.2. MapaHTUinHbIA CPOK 3KCMyaTauum — 5 neT co AHSA NPOoAaxu.

12.3. B cnyyae Bbixoga npubopa M3 CTposi B Te4YEeHUe rapaHTUMHOrO cpoka npu cobtoaeHm
Nnosb30BaTENIEM YCIOBUI SKCMlyaTaumm, TPAHCNOPTUPOBAHNS, XPaHEHUS 1 MOHTaxa npeanpusatme
M3roToBUTENIb 06A3yeTCs OCYLLECTBUTL ero 6ecnniaTHbIn PEMOHT UK 3aMEHY.

12.4. Tlopsgok nepepaydn n3genns B peEMOHT COAEpPXaTCcsa B MnacrnopTe M B rapaHTUMHOM
TasloHe.
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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

KDOHIITENH

<130
115

Puc. A.1. NpuGop HacTeHHoro Kpennexua H

MpumeuaHue. BTyJ'IKVI nogpesatb B COOTBETCTBUM C AnamMeTpoM BBOOHOIO Kabens
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Ha puc. A.2 npuBegeHbl rabapuTHble WM YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
kpennexus LLL1.

ukcaropsl NIMUEBaA NaHenb WyTa

Qs

Puc. A.2. Npubop wutoBoro kpennexus L1
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Ha pwuc. A.3 npuBeneHol
kpennexus LL2.

rabapuTHble W YCTaHOBOYHbIE YepTexu npubopa LWUTOBOro

NAUEBaR NaHenb W1Ta

m@'

42+02

Puc. A.3. Mpubop wutosoro kpennenus L2
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Ha puc. A.4 npuBeaeHbl rabapuTHbIE N YCTAHOBOYHbIE YEePTEXN npubopa C KpernsieHnemM Ha
DIN-periky.

90
44

“““5-?-_\ '____,_1%.-——~
Puc. A.4. MpubGop ¢ kpennennem Ha DIN-peiky [
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MpunoxeHne B. Cxembl Nnoakno4yeHua npuéopa
HasHayeHne KOHTaKTOB KNeMMHbIX KOI040K NprbopoB npueeaeHo B Tabnuuax 6.1, 6.2.
Ta6nuua 6.1

HasHayeHue KOHTAKTOB KJIEMMHOMW KONOAKU npubopa B HacTeHHoM H n wuTtosom L1,
L2 ncnonHeHUsx KOpnycos

Homep KoHTakTa Ha3sHayeHune Homep KkOHTakTa Ha3HavyeHune
1 Cetb90...245B 9 Bxopn, 1-1
2 Cet90...245B 10 Bxopg 1-2
3 Bbixop 1-1 11 Bxop 1-3
4 Bbixog, 1-2 12
5 Bbixog, 1-3 13 He Ucnonb3ytTcs
6 Bbixop, 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Tabnuua B.2
HasHayeHue KOHTAKTOB KJIEMMHO Konoaku npu6opa B DIN-peeyHoM [l ncnosiHeHUu
Kopnyca

Homep Ha3HayeHune Homep koHTakTa Ha3HauyeHune
KOHTaKTa
1 Cetb90...245B 9 +24 B
2 Cetb90...245B 10 -24 B
3 Bbixog 1-1 11
4 Bbixon, 1-2 12 He UCMosb3yTCa
5 Bbixoa 1-3 13
6 Bbixon 2-1 14 Bxop, 1-3
7 Bbixon, 2-2 15 Bxop, 1-2
8 Bbixon 2-3 16 Bxopn 1-1

Ha puc. B.1 + B.8 npnBeneHbl cxeMbl NOAKIIOYEHWS Npubopa.

Buixog X-1 I —» % Buixog X-1 | | e
E::]Wf BaxogX-2 — B Buixop X-2 Pi
— Buixop X-3 —> : @ Buixop X-3 —[EJ—G +U,
VD1
Puc. B.1. Cxema noaKnioueHna Harpy3ku Puc. B5.2. Cxema noaxnio4eHus Harpy3km K
Kk BY Tuna P BY tuna K

58




Puc. B.3. Cxema nogknioyeHns cunoeoro cumuctopa k BY tuna C

|
3 +
1000m |DoX0AX-
—~[___—{ Buxopg X-2 TeeppotensHoe
pene

Buixopg X-3

Puc. b.4. Cxema nogxnioyedmus KBY tuna T
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Bxog x-1 Bxopn x-1

m
I Bxon x-2 C+ Bxog x-2
Bxopg x-3 — Bxop x-3

Puc. B.5. Cxema nogknioyeHus

Puc. B.6. Cxema nogknioyeHus
TepMOMETPa CONPOTHBNEHHUS

TEpMO3NEeTPU4ECcKoro
npeoGpasogarens
Bxop x-1 Bxog x-1
+
u E+ Bxop, x-2 I - Bxop x-2
= Bxop x-3 M Bxog x-3

R,=50,000 = 0,025 Om

Puc. b.8. Cxema nogkmoyeHna
AKTMBHOIO [|aTYMKA C TOKOBLIM
Bbixogom 0...5,0... 20

wim 4 ... 20 mA

Puc. B.7. Cxema nogxnioyexmns
AKTUBHOrO [1aT4MKA C BLIXOA0M
B BUAE HanpskeHus -50 ... 50 mB
wm0...1B
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MpunoxeHue B. Nporpammupyembie napamMeTpbl

MpunoxeHne conepxuT MepeyeHb NporpaMmmpyembix napameTpoB npubopa B TabiMYHOM

Buze.

MporpamMmmupyemMble NapamMeTpbl NpeacTaBneHbl B Tabn. B.1.

Ta6nuua B.1
Mepe4yeHb NporpaMmMupyemMbix NnapamMmeTpoB
MapameTp Aonyctumble KommeHTapum 3aBopackas 3HaueHus
OGoauaqeuue| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
IOCHOBHbIE NapamMeTpbl peryiupoBaHus
*T YcTtaBka ons
nma- -999...9999 [eq. nam.] 30.0
perynaropa
T, VikTerpanbHas 0...9999 cex. 50.0
NOCTOAHHAA
T AnddepeHum-
A anbHas 0...9999 cex. 10.0
MOCTOAHHAsA
*XP Monoca
nponopumo- 0.001...9999 [eq. nam.] 50.0
HaJIbHOCTU
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MpogonmxeHue Tabn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
0603Ha'-|eH|/|e| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
Mpynna A. MapameTpbl, OoNUCbIBalOLLUE JIOTUKY paboTbl npubopa
AO0-0 MapameTp 01 PaspelueHo n3MeHsATb 01
CEeKpPeTHOCTH napameTpbl perynmnpo-
0N rpynnsl A BaHWS M napameTpbl
rpynnsl A
02 3anpeweHo n3MeHsATb
napameTpbl rpynnsl A,
npyv 3TOM BO3MOXHO
M3MEHSITb NnapameTpbl
perynnpoBaHust
03 3anpeLeHo U3MeHsATb
napameTpbl rpynnbl A,
a TaKkke napameTpbl
perynnpoBaHus
*A1-2 30Ha HeuyB- 0...999.9 [en. nam.] 0.0
CTBUTEJILHOCTU
A1-3 OrpaHuyeHune 0...100 % 100
MakCrMManbHON
MOLLHOCTU
A1-5 Mepvopg LM 0...80 cek. 10
A1-6 Pexunm 00 NMUA-perynstop 00
paboTbl
perynstopa 01 MNA-perynatop
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MpoponmxeHue Tabn. B.1

3HayeHus
Rapaverp Aonyctumeie KommeHTapumn Sasoackan nonb3oBaren
OGosHaueHne| HaumeHosanue | 3Ha4eHus ycTaHoeka a
A1-7 Bpemsi nonHoro 3...900 Cek. 60
X042 3aABUXKN
A1-8 MwuHnmanbHas 6, 10, 20, 50, MC 200
LNTENBbHOCTb 75, 100, 120,
vmnyneca LM 150, 175,
200
F'pynna b. MapameTpbl, onucbiBaOLWMe NUSMEPEHUs U UHAUKaLMIO
b0-0 MNapameTp 01 paspeLleHo N3MeHsTb 01
CEeKpeTHOCTN napameTpbl rpynns b
ons rpynnel B 02 3anpeLLeHo N3MeHATb
napameTpbl rpynnsl b
b1-0 Kop tuna 01 Cu 50 (0=0,00426°C™") 01
partymka 09 50M (0=0,00428°C™")
07 Pt 50 (=0,00385°C"™")
08 50M (a=0,00391°C™")
00 Cu 100 (a=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 (¢=0,00428 °C™)
32 Pt 500 (¢=0,00385°C™")
33 5000 (¢=0,00391°C™")
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MpoponmxeHue Tabn. B.1

Napametp AonycTtumblie 3aBoackas 3nauenns
0Go3aHaueHue| HaumeHosanue | 3Ha4eHus KommenTapuu ycTaHoBka nonss:saren

34 Ni500 (2=0,00617°C™")

35 Cu 1000 (a=0,00426 °C™)
36 1000M (a=0,00428°C™")
37 Pt 1000 (2=0,00385°C™")
38 1000M (¢=0,00391°C™)
39 Ni 1000 (¢=0,00617°C™")
15 53M (0=0,00426 °C™")

04 TXK (L)

20 TXK (J)

19 THH (N)

05 TXA (K)

17 TN (S)

18 TNM (R)

16 TNP (B)

21 TBP (A-1)

22 TBP (A-2)

23 TBP (A-3)

24 TMK (T)

12 Tok 0...5 MA

11 Tok 0...20 MA

10 Tok 4...20 MA

06 Hanpsxexue -50...+50 mB
13 Hanpsixenne 0...1B
oFF BbIK/TIO4EH
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MpogonmxeHue Tadbn. B.1

MapameTp Aonyctumble 3aBopackas 3HaueHus
KommeHTapumn
OGosHauyenne| HasBaHue 3Ha4eHus ycTaHoBKa | Mmonb3oBaTens
b1-1 Koppekuums -50.0...+50.0 CymmumpyeTtcs ¢ 0.0
«cOBUr N3MepeHHbIM
XapakTepuc- 3HayYeHem
TUKU»
b1-2 Koppekuums 0.900...1.100 M3mepeHHoe 1.000
«HaKNOH 3HayeHune
xapakrepuc- YMHOXaeTcs
TUKN» Ha 3a4aHHbIN
KO3 PuUNeHT
b1-3 Pexum paboThbl oFF BbIKJIIOYEH oFF
BblUMCIUTENS on BKJIIOYEH
KBaApaTHOro
KOPHSI
*b1-5 MokasaHune -999...9999 0.0
npubopa ans
HWXHEro
npenena
YHUPUUMPOBAH-
HOro BXOZHOrO
curHana
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MpopomkeHue Tabn. B.1

MapameTp

0OGo3Ha4yeHue

HasBaHue

Honyctumbie
3HaYeHus

KommeHTapumn

3aBopackas
yCTaHOBKa

3HayeHus
nonb3oBaTens

*b1-6

MokasaHune
npubopa ans
BEPXHEro
npenena
yHUdULMpPOBaH-
HOro BXOAHOro
curHana

-999...9999

100.0

b1-7

Monoxexne
[EeCcATUYHON
TOUKN Npun
MHAMKaLMn
napameTpoB

0,1,2u

Cwm. MpumedaHne
Ha cTp. 45

Monoca
undposoro
dunbTpa

0.0...30.0

[eq. n3am.]

30.0

MocToaHHas
BpemMeHn
ungposoro
dunbTpa

cek

Mpumeyanue. lMapametpbl b1-3...b1-6 [oCTynHbl AnNa penakTMpoBaHWsl, €CAM Ha BXOAE WCMONb3yeTcs
YHUOULMPOBAHHbIV AaT4MK (COOTBETCTBYET 3Ha4YeHuto napameTpa b1-0 =06,10...13).
* - 0OTMeY€eHbl MapaMeTPbl, 3HAYEHUSI KOTOPbIX MEHSIIOTCSA NPY U3MeHeHWY napameTpa b1-7.
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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 MexXay KoHTakTaMmu 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 JIMHUW 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) BBecT B namsATb npubopa 3HaYeHne KOppekuun «CABUI XapakTepuUcTUKU» AN kaHana
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(b1-1), paBHOE MO BENNYMHE NoKa3aHUsaM NprMbopa 1 B3STOE C NPOTMBOMNOJSIOXHBIM 3HAKOM.

6) MpoBepuTb NPaBUNBHOCTb 3afaHNS KOPPEKLUMW, AN YEr0o HE U3MEHSISt 3Ha4YeHNst CoMnpo-
TMBMIEHWS HA MarasuHe, NepeBecTn NPUBOP B PEXUM N3MEPEHUs TEMNepaTypbl 1 yoeamTbes, 4To
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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MpunoxeHue [. Bo3MOXHble HENCNPABHOCTU U CNOCOObI UX

yCcTpaHeHus
B ta6n. .1 npeacrtaBneHbl BO3MOXHbIE HEMCMPABHOCTU 1 CNOCOObI X YCTPAHEHMS.
Tabnuua 4.1
MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco0 ycTpaHeHus
Ha wvHamkatope B pexume
PABOTA oTob6paxatorcs:
nlldE JaHHble B ALLIM eule He roToBbl Mopoxaats 2...3 cek
OCLH Temnepatypa xonogHoro cnas | MpoBeputb Temnepatypy
Bbllle JOMNyCTUMON (neperpes | okpyxawouwiero  Bosgyxa  (He
npuéopa) JonxHa npesbiwats 50 °C)
act L Temnepatypa xonogHoro cnas | [poBepuTb TemMnepartypy
HUXe [OMyCTUMOWN | OKpyXawoulero Bosgyxa  (He
(nepeoxnaxaeHve npubopa) [0/KHa BbITh HUXeE +1 °C)
HHHH BbluncneHnHoe 3HayeHne | Ceeputb Kon, [arydmka B
BXOHOM BEJINYUHDI Bbiwe | napameTpe b1-0 ¢ dakTnyeckn
[0NyCTMMOro nNpeaena NoACOEONHEHHBIM OATYNKOM
Ll BblumncneHHoe 3HayeHne | CeepuTb KO, parymka B
BXOOHOM BEJINYUHbI Huxe | napametpe b1-0 ¢ dakTnyeckn
[onycTMMOro npegena NoACOeANHEHHBIM AATYNKOM
O6pbIB mnun KopoTkoe | lMpoeepuTb PaboTOCNOCOOHOCTbL
3aMblkaHve YHMBEPCABHOIO | AaTtymka

patynka 4...20 mA
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MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus

- -1 O6pbiB TepmomeTpa | MNpoBepuTb  PaBOTOCNOCOBHOCTb
COMPOTUBEHNST WM TEPMO3NeEK- | Jatymka
Tpryeckoro npeobpasoBaressi.
Ana yHndUumMpoBaHHOIO AaTymka
0...1 B curHan Ha Bxoge npmbopa
npesbilwaetr 1,1B

anaon KopoTtkoe 3amblkaHve | MNpoeepuTb  pPaboTOCNOCOBHOCTbL
TEPMOMETPA COMPOTUBIIEHNS] Jaryuka

HC BblumcneHHoe 3HauveHne Bblwe | M3MeHuTb pPa3psaHOCTb
[0MNYCTUMOrO Npeaena MHAYKAUMA | HANLMPYEMBIX 3HAYEHWUIA

lo BblucneHHoe 3HaueHue Huxe

[O0MNyCTMMOrO Npeaena MHAMKaumn

3HayeHne TemnepaTypbl Ha
MHOVKATOpEe B  pexuMme
PABOTA He cooTBeTCTBYyeT
peansHom

HeBepHbIl ko4 TUNa gatynka

B napameTtpe b1-0 3apaTthb koa,
COOTBETCTBYIOLNIA  NCNONb3Yye-
MOMY 0aT4MKy (CM. MprnoxeHne B)

BeegeHbl HEBEPHbIE B napametpe b1-1 yctaHoBuTH
3HaYeHus «coBura 0.0, B b1-2 yctaHoutb 1.000
XapakTePUCTUKN» N «HaKNOHa (cm. NMpunoxerwe B)
XapaKTepPUCTUKN»

Wcnonb3yeTcss  aByxnposoaHas | Mpomssect coeayHeHne no 3-x

cxemMa coeguHeHuss npubopa ¢
0aTYNKOM

npoBOAHON cxeme nwn
BOCM0/1b30BaTLCS peko-

MeHpaumsamm (cMm. MNpunoxenne IN)

70




MpoaonxeHue Tabn. 4.1

MposiBneHue Bo3MoOXHaga npuyYnHa Cnoco6 ycTpaHeHus
[elicTBMe  3neKTpPOMarHUTHbIX | OKPaHMPOBaATb JIMHUIO  CBA3U
nomMmex partimka ¢ npubopoMm, IKpaH

3a3eMNTb B OHOM TOYKE
Ha vHauKaTope npn | HesepHoe noaknoveHne | Npoeepntb CxeMy NOAKIIOHEHUS

HannM4inm TOKOBOro curHana

parymka kK npubopy

natymka (cm. Mpunoxexwne bB).

oTob6paxaloTcs Hynu MpoBepuTb HanpsxeHne
nUTaHWs gatymka
Mpwn Harpese Temnepartypa | HesepHoe coegnHeHne | N3mMeHuTb MOJIAPHOCTb

YMeEHbLUIaeTca 1 npu oxna-
XKOEHUN yBennimeBaeTca

npubopa c Tepmonapomn

NOAK/MNOYEHUS Tepmonapbl (CM.
Mpunoxexne B)

HesepHo BbinosiHeHo | MNpoBepuTb NPaBUIbLHOCTb

noacoenuHeHne noacoenuHeHNs

MCMOJIHUTENbHOIrO MeExaHn3ma MCNOJIHNTENbHO MEXaHn3Ma
BbixogHOE YCTPOMCTBO He | Ynpaensiowmi mmnynsc | M3amenunTb 3Ha4YeHne B
cpabaTbiBaeT nNpu AO0CTU- | MEHbLUe MUHUManbHOM | NapameTpe A1-8 (cm.
XXEHUW 3a0aHHbIX rpaHunLy ONVTENbHOCTU umnynbca LM Mpunoxexue B)
HeB0O3MOXHO M3MeHnTb | BbicTaBneHa 3awmTa oT | 3apatb B napametpe AO0-0
3Ha4YeHnsa napamMeTpoB | M3MEHEHUS YCTaHOBOK 3HayeHne 01 wwm 02 (cm.
NMNA-perynatopa 7] MpunoxeHwne B)

YCTPOWCTBA CPaBHEHUS

Henbas n3MeHuTb | BbiCTaBneHa 3awmTa ot | B napametpe AO0-O0 un b0-0
napameTpbl  rpynnbl A | YBMEHEHUs yCTaHOBOK 3apaTb 01
nnnn) b
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MpunoxeHue E. ABTOMaTu4yeckasa Hactpouka NMUAO-perynaropa

3apaveit aBTomartmyeckor HacTpoinku MUL-perynstopa (AHP) senseTtca onpeneneHue 3a
KOpOTKOE BPEMSI €ero napamMeTpoB Ha OCHOBE aHanu3a peakuun obbekTa perynvmpoBaHus Ha
BO3MyLlalowme Bo3gencteua.  lNpouecc
aBTOMATUYECKOM  HACTPOMKM  MPOXoanT
HErMnoCpPeACTBEHHO Ha 00ObekTe, MO3TOMY
O ee  OCyLecTBneHus  HeobxoaMMmo

npenBapuTesnsHO CKOHbUIrypupoBaTb
npubop C NOAK/IOYEHHBIMU K HeMy
narymkamm 7 MCMNONHUTENbHBIMK

MexaHuamamu. [pu 3TOM, YyCnoBusl, B
KOTOpbIX npoBoauTcs AHP, nomkHbl ObITb
MakCUMasbHO MPUOBAMXEHbI K peasnbHbIM
YyCIOBUSIM  3KCrulyatauum  oO6bekTa, B
YaCTHOCTW, PEKOMEHAYETCs  BbICTaBUTb
3HaYyeHMe  YCTaBKK (cm. mn. 6.2.),
MakcrMasbHO NpMBAnXKeHHoe Kk paboyeri.

HZ | Lod

=
—
0

|
|
|
|
'
|
|
|
|
|
|
|
|
|
I

k-
ABTOMaTMyeckas HacTporika te
3ako4aeTcqd B OBYX MNocnefosatesibHbiX  Puc. E.1. AHP npubopa, pabotawouwero B pexume Harpesatens
3Tanax packaimBaHus obbekTa
perynuposaHua B obnactu yctaeku B npegenax (7,+2) n (T, -2) nyTem nogadv MakCMmaabHOro

ynpasnstouiero so3aencteus. MNMpouecc AHP npmuBeaeH Ha puc. E.1.
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Ona  3anycka AHP Heo6xooMmo  BbINMOSHUTb
onepauuun, ykasaHHble Ha puc. E.2. B npouecce
BbINOJSIHEHMS aBTOMATUY4ECKOW HaCTponku npubop
NnonNepemMeHHo  MHAMUMPYEeT 3Tan, Ha KOTOPOM
HaxoamTca AHP, u Tekyllee 3Ha4yeHne peryampyemoro
napametpa. [lo 3aBeplleHni0  aBTOMaTU4ECKOW
HaCTpPOWMKN BCe paccyuTaHHble napameTtpbl MNMNO-
perynatopa COXPaHAIOTCA B 3HEProHe3aBMCUMOM
namaTm npumbopa (cm. n. 6.2.), a BbIXOAHblE
YCTPOWCTBA BbIK/HOYAOTCS.

g Pexim PABOTA

0000

Tree| | HENGETE M ynepxmBaTL
Y reueseedoex.

1
R Yoranoesa vopa sxona !

[R7] ® PoueAYPY KCTHPOBKH |

BHumanme. Eciv B npouecce AHP  3HayeHve
perynMpyemMon  BENWYUHbI  BLIXOAMT  3a  Npeaesnbl
N3MepPEeHNs AaT4MKa, Ha MHAMKATOPE BbICBETUTCS Err,
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MpunoxeHue X. PyyHaa HacTtpouka MNMULA-perynaropa

MpuBepeHHbI HUXE METOA, MO3BOMSET ONPeAenuTb NpUBAn3uTenbHble MNapameTpbl Ans
PYYHO HacCTpPOWMKW perynatopa. ITo OblBaeT HeoOXOAMMO B Cllyyae, €ecnv npoBedeHue
npenBapuTenbHOM HACTPOMKN B @aBTOMATUYECKOM pPeXnmMe HeaoMnyCcTUMO.

MapameTpbl perynMpoBaHms onpeaensioTcs Ha OCHOBE NEPEXOHON XapakTePUCTUKM 0O6bekTa
perynupoBaHus. Jns CHATUA NepexoqHON XapakTePUCTUKN OOBEKT BbIBOAAT B paboyyio 06nacTb B
PYYHOM pEXMMe, OOXMOATCS CTabunmsauumn peryivpyemMoil BeSIMYMHbI U BHOCST BO3MYLLEHNE
M3MEHEHMEM YMpPaBASOWEro Bo3gencteua Ha AY. CTposaTt rpaduk 3aBUCUMOCTU WU3MEHEHUS
perynupyemMom BennymHbel 0T BpeMenu (cMm. puc. XK. 1). Mcnonb3ya rpaduik, BbIYUCASIOT:

T2 - T:)/(toa AY)’
4 .1
Xp=2-17,-v,
T, =1,-[0,1...0,25],
roe T -
Xp — nosoca nponopumoHanbHOCTH, [en. nam./%]l; 0T t t
T — NOCTOSIHHAA 3anasabiBaHus, [C] Puc. X.1
t,s— NOCTOSIHHAsA BPeMeHn 06bekTa, [Cl;
V,; — MakCrMMaJsibHasi CKOPOCTb U3MEHEHUS PEryIMPYEMO BENNHNHBI NPU U3MEHEHNWN 3a4aHNA
Ha OOWMH NPOLEHT, [en. nam./(c-%)1;
7, — UHTErpasbHas NoCTosiHHag, [C];
T, — HaYanbHOE 3Ha4YeHwue, [en. n3m.J;

t -1 Th e
( i Tz

toG =
Voo =
7T =
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T, — YCTaHOBUBLLEECH 3HAYEHNE PETYINPYEMON BENNYUHDI, [ea. N3Mm.];
AY — n3meHeHune ynpasnsioLero so3aenctauns, [%].
T,— AnddepeHumanbHas NocToaHHas, [C].

KOHKpeTHOe 3HayeHue T, OMNpPefensieTcs C Y4eTOM peasibHbIX YCIOBWI 3Kchnyataumm un
XapakTepPUCTUK NCMOMNb3YEMbIX TEXHUYECKMX CPeACcTB. [ns Toro, 4Tobbl onpeaennTs onTuMasnbHoe
3HayeHune 1, He0O6XOAMMO COMOCTaBUTb PAbOTy CUCTEMbI B peasnbHbIX YCIIOBUSIX SKCMyaTaumm npm
LBYX-TPEX Pa3/INYHbIX 3HAYEHNsIX MHOXUTEeNs (Hanpumep, 0,1; 0,151 0,25).
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JlncT perncrtpaumm nsmeHeHvi

Ne
N3MEHeHns

Homepa nucTtos (cTp.)

U3MEH.

3aMEeHEeH.

HOBbIX

aHHYNMp.

Bcero
JINCTOB
(cTp.)

Aarta
BHeCceHusa

Moanuce
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