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Hactosiwumin [oOKyMeHT siBnsieTcs penpe3eHTaTUBHbIM BapuaHTOM pyKOBOACTBa MO
akcnnyataumn TPM10, wuaeHTUYHBIM MO cCoOAepXaHWK 3TanoHy pyKoBoAcTBa Mo
akcnnyaTtauum KYB®. 421210.002 P3, npowepgwemy cepTudukaumio B KOMMIEKTe C
npubopom B PefepanbHOM areHTCTBE NO TEXHUYECKOMY perynupoBaHUI0 U METPOJIOTUM.




BBepneHue

Hactoswee PykoBogctBo no  akcnnyaTauuyM — npedHasHayeHO  Ans  O3HaKOMIIEHWS
obcnyxuBatoLero nepcoHana € yCTpOWCTBOM, MPUHLMMOM OENCTBUS, KOHCTPYKUMEW, TEXHUYECKON
akcnnyataumein u  obcnyxuBaHmem  uameputens  [MU[-perynstopa  MUKPOMPOLECCOPHOMO
opHokaHanbHoro TPM10 c yHuBepcanbHbIM M3MepUTENbHbIM BXOAOM (B AanbHewem Mo TeKCTy
MMEHYeMOro «npubop»).

Mpubop BbINyckaeTcsi COMMacHO TEXHUYECKVM YCIOBUSM U UMeeT ceptudmkat cootetctBust FOCT-P.
MpuBop 3aperncTprpoBaH B ['0CyAapCTBEHHOM PEECTPE CPEACTB M3MEPEHUIA.

Mpunbop cooteetcTByeT FOCT P 52931-2008 1 OTHOCMTCH K M3AENUAM FroCyAapCTBEHHOW CUCTEMbI
NPOMBILLEHHbIX NPUBOPOB 1 cpeAcTB aBToMaTu3auuu. [Npyn 3ToM, Mo YCTOMYMBOCTY K 3MEKTPOMAarHUTHbIM
BO3AEVICTBUSIM U MO YPOBHIO M3My4aeMbIX pagvornomex npubop cooTBeTcTBYET 060pyaoBaHumio knacca A no
FOCT 51522—-1999 (M3K 61326-1).

Mpnbop obnagaeT ynyyleHHbIMW N0 CPaBHEHUIO C MPeAbIAYLLEA CEpUEn XapakTepucTukamm:

—  nuTaHue npubopa OT ceTu nepemMeHHoro Toka HanpskeHunem 90...264 B (HoMuHanbHoe

HanpsikeHve 220B) yactoton 47...63 'L unn ceT NocTosHHOro Toka HanpsxeHus 20...375
B (HoMuHanbHoe HanpsikeHve 24 B);

—  BbICOKasi MOMEXOYCTOWYMBOCTb K 311EKTPOMarH1THbIM BO34ENCTBUAM;

—  YBEIMYEHHbIV CPOK rapaHTuu, rapaHTUIAHBIA CPOK 06CNYXMBaHWA cocTaBnsaeT 5 neT;

—  MOBbILEHWE YHMBEpcanbHOCTM npubopa, no3Bonstollee 6Gonee rMGKO McCNonb3oBaTh

npubopbl Y YMEHbBLUUTL X HOMEHKNATYPY 3@ CYET UCMONb30BaHUS:

- YHUBEpPCAarnbHOro BXoAa;

- BCTPOEHHOrO WCTOYHMKA HanpshkeHuss 24 B Agna nuTaHus akTUBHBLIX [AaT4YMKOB,

BbIXOAHbIX aHanorosbix ycTponcTs (LIAIM) nnu apyrux H13koBonbTHbIX Lenei ACY;

—  MCMonb30BaHMWEe YCOBEPLUEHCTBOBAHHOW Matemartuyeckon wmopenu [MW[O-perynsatopa u

aBTOHACTPOVKM.



MpuGopbl BbINyckatoTcs knacca TodHoctu 0,25; 0,5. Knmacc TouHOCTM 3aBUCWT OT Tuna
MoAKIYaeMOoro BHeLIHEero AaTymka.

MpuGop wu3roTaBNMBaeTCs B PasfnMuHbIX MoauduKkauusax, oTnuYallwmxcsa Apyr oT Apyra
KOHCTPYKTMBHBLIM WUCMOMHEHWEM W TWUMOM BCTPOEHHbIX BbIXOAHLIX YCTpoWcTB. WHdopmaums o

mMogmdmkaumm nprubopa 3almgpoBaHa B Kode NOSIHOTo YCIOBHOrO 0603HaYeHus:
TPM10 - X. V. XX

L

|Tun npubopa

| KOHCTPYKTWBHOE MCNONHEHWE

| 060aHa4eHne NEPBHYHOTD NpeobpasoeaTensa

| THn BCTPOEHHSIX BEIXOAHLIX YCTRORCTE

KoHcTpykTMBHOE UCNOMNHeHue:

H - KOPMyC HacTEHHOro kpenneHus ¢ paamepamu 130x105x65 mm 1 cTeneHbio 3awuThl IP44;

L1 - KOPMyC LMTOBOrO KpenneHus ¢ paamepamu 96x96x65 MM 1 CTeneHbio 3alnTbl CO CTOPOHbI
nepegHen naHenwu IP54;

w11 - KOPMyC LMTOBOrO KpenneHus ¢ paamepamu 96x96x47 MM 1 CTENeHbIo 3alnTbl CO CTOPOHbI
nepegHen naHenu IP54;

L2 - KOpMyC LWMTOBOrO KpenneHns ¢ pasmepamy 96x48x110 MM M cTeneHbio 3awuTbl CO
CTOPOHbI NepeaHew naHenu IP54.

o - kopnyc ¢ paamepamu 90x72x58 mm ans ycraHoBku Ha DIN-peliky 1 cTeneHbio 3almTbl CO
CTOPOHbI NepegHer naHenu IP20.



FabapuTHbIe YepTexXM kopnycoB NpubopoBs NpuseaeHs! B MNpunoxeHun A.
Y — yHuBepcanbHbI U3MepUTEnbHbIN BXOA,.

Tun BCTPOEHHOro BbIxogHOro ycrpouncrsa (BY):

O6o3HavyeHue
Tun BbIXOAHOIO 3J1IeMeHTa TexHu4yeckue napameTpbl
BbIXxoga
P KOHTaKTEI 31IEKTPOMATHMTHOTO pere Tok He 6onee 4 A npu HanpshkeHun He Gonee
250 B (50 I'u)
K OnTtonapa TpaH3ucTopHas MocTosiHHbIN TOK He Gonee 400 MA npu
n-p-n-tuna HanpshkeHwun He bonee 60 B
T Bbixoa Ans ynpasneHuns BHELHUM BbixogHoe HanpspkeHne 4...6 B, NOCTOAHHbBI TOK He
TBEPAOTENbHbIM pene 6onee 25 MA
c OnTonapa CUMUCTOpHaS Tok He 6onee 50 MA Npy NepeMeHHOM HanpsKeHUN
He 6onee 250 B (50 'u)
Tok He 6onee 50 MA (Ha Kaxkgyto onTonapy) npu
c3 Tpy onTonape! cAMMCTOpHBIe nepemMeHHOM HanpshkeHun He 6onee 250 B (50 I'u)
n LIAM «napameTp — Tok» MocTosiHHBIN TOK 4...20 MA Ha BHELLUHEN Harpyske
He 6onee 1 kOM, HanpsixeHve nuTanusa 12...30 B
MocTosHHoe Hanpspkerve 0...10 B Ha BHELIHE Harpy3-ke
y LIAT «napameTp — HanpsixeHme» He MeHee 2 KOM,F:-IaI'Ipﬂ)KeHMe nutanus 16...30 B i




Mpumep 3anucu o6o3HayYeHUst Npubopa B AOKYMEHTaLUUM APYroi NPOAYKUMK, FAe OH MOXET ObiTb
NPYMEHEH:

U3meputens MUL-perynatop MMKpOnpoLecCopHbIn ogHokaHanbHbin TPM10-H.Y.PK

Mpumep 3anucu o6o3HaveHns npubopa npu ero 3akase: TPM10-H.Y.PK

Mpu 3TOM  M3rOTOBMEHUIO W MoCTaBke  nognexut  uameputens  [MUO-perynstop
MUKPOMPOLIECCOPHBIA OfHOKaHanbHbIn TPM10 B Kopnyce HacTeHHOro KpenneHusi. Tvn BCTPOEHHbIX
BbIXOZHbIX YCTPOWCTB — perne 3nekTpoMarHuTHOe 1 TpaH3UCTopHas onTonapa.



1 HasHa4veHue npubopa

WNameputenb MAO-perynsitop  MMKPONPOLECCOPHBIA — ogHOKaHanbHbin  TPM10  coBmecTHo C
nepeBMyHbIM  NpeobpasoBaTenem (OaTyMkoM) MpedHasHaveH AnA  U3MEpeHus W perynmpoBaHus
Temnepartypbl U Apyrvx hranyecknx napameTpoB, 3Ha4YEHWE KOTOPbIX BHELUHWM AAT4YMKOM MOXET ObiTb
npeobpasoBaHO B CUrHamMbl MOCTOSIHHOTO TOKa UM HANPSPKEHNS.

MpnBop MOXeT BbITb NCMOMNL30BaH AN U3MEPEHNA U PEryNIMpoBaHUa TEXHOMNOMMYECKMX NPOLIECCcoB B
PasnnyHbIX OTPACHSAX NMPOMbILLIEHHOCTW, KOMMYHaNBHOTO U CEMbCKOro XO3SIACTBA.

MpunBop MoXeT BbITb MPUMEHEH Ha NPOMBILLIIEHHbLIX OObEKTax, MOAKOHTPONbHBIX PocTexHaasopy.

I'Ipw60p MO3BOSSIET OCYLLECTBNATL CrieaytoLmne yHKLUMK:
n3MepeHvie TemnepaTypbl Unn Apyrix oU3MHECKUX BENUYUH (JaBneHus), BNaXHOCTW, pacxoaa,
YPOBHA W T.N.) B OAHOW TOYKE C MOMOLLBIO CTaHOAPTHOTO JaTyvka, MOAKIYaeMoro K
yHUBEpcansHOMY BXofy npubopa;

—  ckopocTHble nameperusi (0,1 ¢) € UCNONb30BaHMEM  YHU(PULIMPOBAHHbIX AATYMKOB TOKa Uiu
HanpsHKeHust;

—  perynuposaHve 13mepsieMon BEMNWYMHBI no NPOMOPLIMOHANBLHO-UHTErparnsHo-
andpdepeHumansHomy (MWL) 3akoHy;

—  oTobGpaxeHue TekyLLEero UsMepeHusi Ha BCTPOEHHOM CBETOAMOAHOM Lid)pOBOM MHAMKATOpE;

—  aBToMatudeckoe onpegerneHue koadduumeHTos NNO-perynsaTopa (aBTOHACTpoOKa);

— opmuMpoBaHMe YnpaBnsiolWero BO3AeWCTBUMS Ha Bbixoge 1 € MOMOLLBIO  BbIXOOHOIO
aHanoroBoro curHana (Mpyv WCMonb3oBaHWM B KayecTBe BbLIXOAHOrO YCTpoWcTBa umdpo-
aHarnoroBoro npeob6pasosatensi (LIAM)) wnu wmpoTtHo-mMnynecHon mogynsiumm (LUAM) (npu
MCMONb30BaHUM AVCKPETHOIO BbIXOAHOIO YCTPOMCTBA);

—  chopMupoBaHKe Ha Bbixoae 2 AONOMHUTENBHOMO curHana ynpasrieHnst Mo ABYXMO3ULIMOHHOMY
3aKOHY UnM curHana «Asapusiy.



2 TexHMYeCcKue XapaKTepuUCTUKN MU YCITOBUSA 3KCNnyaTauum
2.1 TexHMYecKne xapaKTepuCcTUKKU Nnpubopa
OCHOBHbIE TEXHUYECKWE XapaKTepucTuku npubopa npueeaeHbl B Tabnuuax 2.1 - 2.3.

Tabnuua 2.1 — XapaktepucTuku npuéopa

HanmeHoBaHue 3HayeHne

HanpsikeHne nutaHus: 90...264 B nepemeHHoro
TOKa (HOMWHanbHoe
HanpsikeHve 220 B)

yactoTtow 47...63Iy unn

20...375 B noctosiHHOrO
TOKa (HOMWHanbHOe
HanpsikeHve 24 B)

MoTpebnsiemas mMoluHocTb, BT, He Gonee 5,5
Hanps»pkeHne BCTPOEHHOIO UCTOYHMKA MUTaHUSA NOCTOSIHHOIO Toka, B 24 2,4
MakcumanbHO 4OoNYCTUMbIV TOK BCTPOEHHOIO MCTOYHMKA MUTaHUsi, MA 80
KonunyecTtBo kaHanos 1
Bpems onpoca Bxopa:
TEPMOMETPbI CONPOTUBIIEHNUS, CEK, He Bonee 0,8
TepmoanekTpuyeckne npeobpasoBartenu, cek, He bonee 0,4
YHUULMPOBAHHBIE CUTHarbl MOCTOSIHHOIO HaMPsXKEHNUs U ToKa, Cek,
He Gonee 0,1




OKOHYaHue Tabnuubl 2.1

HanmeHoBaHue 3HauyeHue

lMpenen oCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU U3MEPEHUM:

TEepMO3neKTpuyeckumm npeobpasosatensmu, % 10,5

TepMoMeTpaMu CONpPOTUBIIEHNS], MMPOMETPaMn 1

YHUPULMPOBaHHLIMU CUTHANaMmM NOCTOSIHHOIO HaNPsXXeHWs 1 Toka, % +0,25
CreneHb 3awuThl KOpryca

HacTeHHbI H P44

wwmToBble W1, W11 n W2 (co cTOpoHbI NULEeBOW naHenu) IP54

DIN-peeyHbIf [] (CO CTOPOHbI NMUEBOIN NaHenm) IP20
abGapuTHble pa3mepbl Npubopa:

HaCTEHHbIN H, MM (130x105x65)+1

wmToson L1, mm (96x96x65)+1

wmToson W11, mm (96x96x47)+1

wwmtoson W2, mm (96x48x110)+1

DIN-peeyHbin [], Mm (90x72x58)+1
Macca npubopa, kr, He 6onee 0,5

8
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Tabnuua 2.2 — MCﬂOﬂbSyeMble Ha BXoAe CUrHasnbl NOCTOAHHOIO TOKa U HanpsaxeHua

3 Mpenen

HayeHue eauMHULbI .

HanmeHoBaHue nuanascln MnagLwero OCHOBHOM
n3MmepeHun, % npuBeaeHHOMN

paspsaa, en. um. norpewHocTH, %
CurHan NOCTOAHHOIO HanpsiXeHus
-50...+50 mB | 0...100 | 0,1;1,0 | 40,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80

0..1B 0...100 0,1;1,0

0...5 mA 0...100 0,1; 1,0

0...20 MA 0..100 0,1,1,0 025

4...20 mA 0...100 0,1; 1,0

MpumeyaHmne. MakcumanbHO BO3MOXHbIA AManasoH uHAWkaumm ot -999 pgo 9999. [pum
MHAMUMPYEMbIX 3HadeHusix Bbiwe 999,9 u Hmke mMuHyc 199,9 ueHa eavHWUbl Mnagwero paspsiga
paBHa 1.
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Ta6bnuua 2.3 — Ucnonb3yemble Ha BXoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4nkm)

3HauyeHune Mpepen
OwnanasoH eAunHuUbI OCHOBHOM
HanmeHoBaHue WamepeHmit, OC Mnagwero NpMEEEHHO
paspsaga, °C 2) norpewHocTH, %
TepmomeTpbi conpoTuBneHus no FOCT P 8.625-2006 unu Tepmonpeo6pasoBarenu
conpoTuenenus no FOCT 6651-94 3%
Cu 50 (0"=0,00426 °C™) —50...+200 0,1
50M (0=0,00428 °C ™) —200...+200 0,1; 1,0
Pt 50 (0:=0,00385 °C ™) —200...+850 0,1; 1,0
500 (0:=0,00391 °C ™) —240...+1100 0,1;1,0
Cu 100 (0=0,00426 °C™ -50...+200 0,1
100M (0=0,00428 °C™) —200...+200 0,1;1,0
Pt 100 (0=0,00385 °C ™) —200...+850 0,1;1,0
1000 (¢:=0,00391 °C™) —240...+1100 0,1;1,0
Ni 100 (¢=0,00617 °C ) 60...+180 0,1 025
Pt 500 (0:=0,00385 °C™) —200...+850 0,1;1,0
5000 (0:=0,00391 °C ™) —250...+1100 0,1;1,0
Cu 500 (0=0,00426 °C ™) —50...+200 0,1
500M (0:=0,00428 °C %) —200...+200 0,1;1,0
Ni500 (0:=0,00617 °C %) —60..+180 0,1
Cu 1000 (0:=0,00426 °C ™) —50...+200 0,1
1000M (0=0,00428 °C ) —200...+200 0,1; 1,0
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MpoaomxeHne Tabnuubi 2.3

3HaueHue Mpepen
.ﬂuanasoﬂ eauHuuUbI OCHOBHOM
HanmeHoBaHue W3Mepenuii, OC Mnagwero NPUBEACHHOM
paspsga, oc 2) norpewHocTH, %

Pt 1000 (0:=0,00385 °C™) —200...+850 0,1;1,0

10000 (¢=0,00391 °C ™) —250...+1100 0,1; 1,0 +0,25

Ni 1000 (0:=0,00617 °C ™) —60...+180 0,1

TepMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001

TXK (L) —200...+800 0,1; 1,0
TXKK (J) —200...+1200 0,1; 1,0
THH (N) —200...+1300 0,1; 1,0
TXA (K) —200...+1360 0,1; 1,0
TN (S) -50...+1750 0,1; 1,0 105
TN (R) —50...+1750 0,1; 1,0 (+62‘5)4)
TMNP (B) +200...+1800 0,1; 1,0 -
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
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OKOHYaHue Tabnuubl 2.3

3HaveHue Mpenen
H OnanasoH eanHULbI OCHOBHOIA
anMeHoBaHue .
namepeHun, °C Mnaguwero npuBeaeHHom

paspsaa, °C ?

norpewHocTH, %

MupomeTpbl cymmapHoro usnyyvedusa no FOCT 10627-71

PK-15 400...1500 0,1;1,0

PK-20 600...2000 0,1; 1,0 +0,25
PC-20 900...2000 0,1;1,0

MpumeyaHus

" TemnepaTypHblii KOIMMULMEHT TEpPMOMETPa COMPOTUBIIEHUS — OTHOLUEHWE pPasHuLibl

2)

3)

4)
5)

COMPOTMBIEHUIA AaTtyuka, naMepeHHblx npu Temnepatype 100 n 0 °C, K ero conpoTUBMEHMIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C 1 okpyrieHHoe 4O NATOro 3Haka nocre 3ansToun.

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

ponyckaeTcsl NpUMeHeHNe HecTaHA4apTM30BaHHONO MeAHOro TepMoOMETpa CONPOTMBIIEHNS C
Ro=53 OM o =0,00426°C * n ananasoHom namepeHun ot muHyc 50 go +180 °C.

OCHOBHasi NpuBeAeHHas norpeLlHocTb 6e3 KXC.

npubopskl, paboTawwmne ¢ Tepmonpeobpasosartensmu conpoTtmenerdus ¢ HCX no MOCT 6651,
npegHasHayeHbl Ansi UCNonb3oBaHusa B cTpaHax CHI
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2.2 YcnoBwusa akcnnyatauuu npuéopa

Mo yCTOMYMBOCTM K MEeXaHM4YeckuM BO3AEWCTBMSIM MPU 3KCMnyaTaumm npubop cooTBeTCTBYeT
rpynne ucnonHeHus N2 no FOCT P 52931-2008.

Mo ycToMYMBOCTM K KNMMATUYECKUM BO3AEWCTBMSAM NPWU SKCMnyaTaumn npmbop cooTBeTCTBYeT
rpynne ucnonHeHus B4 no FOCT P 52931-2008.

Mpun aTom NpuBop aKcnyaTMpyeTcsi Npu CneayoLmx YCrnoBusiX:

3aKpbITble B3pbiBOOE30NacHbIe nomelleHnst 6e3 arpecCcuBHbIX MApoB U ra3os;

TemnepaTtypa okpyxatoLiero Bo3gyxa ot muHyc 20 go +50 °C;

BEPXHUIA Npeaen OTHOCMTENbHOW BNaXHOCTH Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee
HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnary;

aTtmocdepHoe aasnexue ot 84 oo 106,7 kla.

MpumeyvaHne — TpeboBaHMs B YaCTM BHELIHMX BO3AEUCTBYIOLUMX (DAKTOPOB SBMSIOTCS
ob6s13aTenbHbIMM, Kak OTHOCSILUMECS k TpeboBaHMsIM Ge3onacHoCTU.
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3 YcTpowncTBo n paboTta npubopa

3.1 MpuHuMn gencrTeus

CTpykTypHasi cxema npubopa npusefeHa Ha pucyHke 3.1.

TPM10
O .........co .-t B
| |
exop 1 = ir| [BorumcnvTEns Bbixop, 1
jhe yHUBEpCanbHi| | | uudposoii |
o — KBANPATHOTO MUAO-perynatop = BY 1
Pl BXOAL ™ dwimp e WA-perynsiop ! o
HATYHK I I E
I i | Bbix0A 2 g
| | YETROWCTEO. || byg { -
| cpaBHeHua | |
L o — ]
—OO00

PucyHok 3.1 — CTpyKkTypHasa cxema npubopa

Mpubop copepXkuT KaHanm yHMBepcasnbHOro BXoga Afs  MOAKMIOYEHUs  NepBUYHOro
npeobpasoBaTtens (gatyvka), Onok 06paboTkM OaHHbIX, YeTbipexpaspsigHbii  CBETOAVMOAHbLIN
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uncppoBoOn MHAMKATOP U BbixodHble ycTponcTBa (BY), npegHasHayeHHble Anst yrpaBneHUs BHELLUHUM
obopynoBaHvuem. briok 0bpaboTku AaHHbIX BKnoyaeT B cebs undposor unbTp, BblMUCIUTEND
KBafpaTHoro kopHs, M-perynsartop, ycTpoicteo cpaBHeHus. [MA-perynupoBaHmne ocyllecTBnseTcs
nocpeactsom BY1. MNpu HeobxoaAMMOCTU OONOMHUTENBHOMO ABYXMO3ULMOHHOMO PEryrnvpoBaHus Unm
ONs opraHusauuy aBapuHOW curHanusauum crnegyeT WUCMonb30BaTb YCTPOWCTBO CpPaBHEHWUS W
cBsA3aHHOe C H1UM BY2.

B 3aBucumocTv oT Moaudukaumm npubopa BY1 MoxeT ObiTb AMCKPETHOrO UM aHaroroBoro
TMna, BY2 — tonbko anckpetHoro tuna (cm. n. 3.2.5).

BHumanme! B mopgudwmkauum TPM10-X.C3 ans noAknodeHust Harpysku mcrnonb3ytotes oba
BbIXOAa, NO3TOMY YCTPOMCTBO CPaBHEHWS HE 3a€CTBOBAHO.

3.1.1 UudpoBasa dunbTpaumsa n KOppekums namepeHumn
3.1.1.1 Uundposasn punbTpaumsa nusmepeHun

[na ocnabnexnsa BMUAHUA BHELIHUX UMMYNbCHBIX MOMEX Ha SKCMnyaTaunoHHbIE XapaKTepucTUKn
npubopa B nporpammy ero paboTbl BBeAeHa LUndpoBasi hunbTpauus pesynbTaToB U3SMePEHUN.
PunbTpauma ocyLlecTBnseTca B Aga atana.

Ha nepBoM 3Tane unbTpauuMM 13 TeKylUX W3MEPEHWI BXOAHbIX NapamMeTpoB
OT(MIILTPOBLIBAIOTCS 3HAYEHUS!, UMEIOLLIME SIBHO BbIPaXXEHHbIE «MPOBasibl» UMn «BbIGPOCHI».

[Onsa aToro npuGop BLIYUCISET PA3HOCTb MEXAY pe3yrnbTataMyi MSMEPEHW BXOLHOW BENUYUHDI,
BbIMOSHEHHbIX B [ABYX MOCMEAHWX UMKMax onpoca, W CPaBHMBAET ee C 3adaHHbIM 3HayYeHueM,
Ha3biBaeMbiM «Mnonocon unbTpa». ECnn BbluMCNEHHas pa3HOCTb NpeBbIllaeT 3afaHHbIn npeaen,
TO MPOM3BOAMTCA MOBTOPHOE M3MEpPEHMEe, MOJTyYeHHbI pesynbTaT oTOpacbiBaeTcs, a 3HadveHue
nonocbl cunbTpa yaBauMBaeTcs. B criyyae noATBepKOEHWS HOBOMO  3HAaueHust UNbTP
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nepectpauBaeTcsi (T.e. nornoca unbTpa yMeHblUaeTCsi [0 MWCXOAHOW) Ha HoBoe CcTabunbHoe
COCTOSIHME U3MepSeMON BEMUYMHBLI. Takon anroputm Mo3BOMAeT 3almUTUTL NPUBOP OT BO3AENCTBUS
©OVHNYHBIX UMMYMNbCHBLIX Y KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLWMX Ha NPOM3BOACTBE Npu paboTe
cunoBoro o6opyaoBaHus.

Monoca dwunbTpa 3agaetcs B eouHMUAxX M3MepseMOM BenuuuHbl napametpom bl-8 (cwm.
Mpunoxexwve B).

CnegyeT umeTb B BWAy, YTO YeM MeHblUe 3HayeHue nomnocbl unbTpa, Tem nydwe
NMOMEXO03aLUMLLEHHOCTb U3MEPUTENbHOTO KaHana, HO Npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHbIX
N3MepeHun) Xxyxe peakuusi npubopa Ha ObicTpoe dhakTMyeckoe M3MeHeHWe BXOZHOro napameTpa.
Moatomy npu 3agaHWm nonockl unbTpa crneayeT yunTbiBaTb MakCUMarbHY0 CKOPOCTb U3MEHEHUs!
KOHTPONMMPYEMOI BENWYMHBI, @ TakkKe YCTAHOBIIEHHYHO AS UCMOMb3yeMOro AaTymka NepuoanyHOCTb
onpoca.

Mpn HeobxogumocTn cuUNbTp MOXeT OblTb OTKMIOYEH YCTAHOBKOW HYNEBOro 3HayeHus
napametpa b1-8.

Ha BTOpOM 3Tane hmnbTpauum OCyLLECTBIISIETCA CrNaXuBaHue (gemndgupoBaHue) curHana ¢
LiENbI0 YCTPaAHEHUS LLIYMOBBIX COCTaBISIOLLMIX.

OCHOBHOV XapaKTepUCTMKOW Criaxusatowero GurbTpa SBMASETCS «NOCTOSIHHAsE BpPeMeHu
(unbTpa» — MHTEpBan, B TeYEeHME KOTOPOro U3MEHEHUE BbIXOOHOTO curHana cunbTpa AoCTUraeT
0,63 OoT n3aMeHeHust BXOHOro curHana.

MocTosiHHas BpeMeHun hunbTpa 3ajaeTcs B cekyHaax napametpom b1-9.

CnepyeT MOMHWTb, YTO YBENWYEHWE 3HAYeHUsi MOCTOAHHOW BpeMeHW unbTpa ynydwaeT
NMOMEX03aLLMLLEHHOCTb KaHana U3MepeHusi, HO OQHOBPEMEHHO YBENUYMBAET €r0 UHEPLMOHHOCTb, T.€.
peakuus npubopa Ha GbICTpble M3MEHEHMWSI BXOAHOW BENUYMHLI 3aMeisieTcs.

Mpu HeobxoauMOCTM UNBLTP MOXET OblTb OTKMOYEH YCTAHOBKOW HYNEBOro 3HauyeHust
napameTpa b1-9.
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BpemeHHble guarpammbl  paboTbl  UMGPOBLIX  PUNBLTPOB
npeacTaBneHbl Ha pUcyHke 3.2.

3.1.1.2 KoppeKuus nsamepurtenibHOM XxapakTepuUCTUKN
AaTYNKOB

[na ycTpaHeHus1 HayarbHOW MOrpeLIHOCTU npeobpasoBaHus
BXOZHbIX CUrHamNoB 1 NOrPeLLHOCTEN, BHOCUMbIX COEANHUTENbHBIMM
npoesoAamu, W3MepeHHble U  OTUNbTPOBaHHbIE  MPUOOPOM
3HayeHuss  MoryT  OblTb  OTKOppekTMpoBaHbl.  [orpeluHocTn
BbISIBMAIOTCA MPU NPOBEOEHUM METPONOrMYECKUX WCMbITaHUA 1
YCTpaHSAOTCSA NyTeM BBOAA KOPPEKTUPYIOLLMX 3HadYeHuin. B npubope
ecTb [Ba TunNa KOPpeKuuMu, C MOMOLLbI KOTOPbIX MOXHO
OCYLLECTBNSATb COBUI U W3MEHEHWE HaKIoHa W3MepUTENbHOW
XapaKTepuUCTUKN.

CaBwur XapaKTepucTUKun ocyLecTBnseTcs nyTem
npnbaBneHnss K W3MEpeHHOW BeNuWYMHE 3HaYeHWsl, 3aJaHHOro
napametpom bl-1 (cm. [lpunoxeHue B). 3HadeHuss casura
XapaKkTepucTuku [atyuka 3afjalTcs B eauHMLax u3MepeHust
U3NYECKOW BENMYMHDBI U CAYyXaT AN KOMNEeHcaLummn NorpeLIHoCTeN,
BHOCUMbIX ~ COMPOTUBMEHUSAMM  MOABOAALMX MPOBOAOB  (Npwu
NOAKIOYEHNN TEPMOMETPOB COMPOTUBIIEHUSI MO ABYXMPOBOAHOMN
cxeme), a TaKKe MNpyu OTKIMOHEHWW y TepMoMeTpa COMpOTUBIIEHUS
3HaveHns Ro.
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lMpumep caBura U3MEPUTENBHOW  XapakTepUCTUKU
rpadmyeckv NnpeacTaBneH Ha pucyHke 3.3.

N3meHeHue HaknoHa XapaKTepUCTUKU
OCYLLECTBMAETCA MyTeM YMHOXEHUs U3MepeHHon (1
CKOPPEKTMPOBAHHOW  «COBUIOMY», €Cnu  3Ta  KOppeKuus
HeobxoaynmMa) BENMYMHBLI Ha NONPaBOYHbIN KO3PdULMEHT B,
3HayeHve KOToporo 3agaeTcs napameTpom b1-2.

[aHHbIi BUA, KOPPEKUMU UCMOnb3yeTcs, Kak npaBumo,
ONs KOMMeHcauun  MOrpeliHocTel  camMux  [aTyuMKoB
(Hanpuwmep, npu OTKITOHEHUN y TEPMOMETPOB
COMPOTMBIEHNS] NapaMeTpa o OT CTaHZAPTHOrO 3Ha4yeHus )
unm norpeLLHocTei, CBA3aHHbIX c pa3bpocom
COMPOTMBIEHWI LUYHTUPYIOLWMX pe3uctopoB (npu paboTte c
npeobpasoBatenamy,  BbIXOOAHbIM — CUrHarioM  KOTOpPbIX
ABMSETCH TOK).

T,°C
[ 7/
100: 63 OppeKLHm //
50 -
60 F //
g : / C EOppeRLpe
T “ar // T=T 5
w0 20-/
1o 20 4 60 80 100 g o
AR4L |(50) M3 (Rycw, OM)
Rorew o
PucyHok 3.3 — Koppekuusa «Casur

XapaKTepUCTUKU»

3HaveHWe nonpaBoYvHOro koadpduumeHTa B 3agaeTcs B 6e3pasmepHbIX eamHuLax B AvanasoHe
o1 0,900 #o 1,100 1 nepen ycTaHOBKOW MOXeET ObITb onpeaerneHo no gopmyrne:
B = NdpakT / Mn3am,

roe

B — 3Ha4YeHWe nonpaBoYHOro kKoadrLUMeHTa, ycTaHaBNMBAEMOrO NapameTpoM;

MNdpakT — hakTNyeckoe 3HaYeHe KOHTPONUPYEMOIN BXOLHOW BEMUYUHBI;

Muam — nsmepeHHoe NPMBOPOM 3HAYEHME TOW Ke BENUYUHBI.

Mpumep M3MEHEHWUs HaKIoHa W3MepPUTENIbHOW XapaKTepUCTWKM rpadumyecku npeacTaBrieH Ha

pucyHke 3.4.
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Onpegennutb HeoBGXOAMMOCTb BBEOEHUSt MOMPaBOYHOMO  T,°C
KO3(hpULIMEHTA MOXKHO, U3MEPUB MaKkcUMarnbHoe unu 6nmskoe 7/

K Hemy 3HayeHue napameTpa, r4e OTKIOHEeHWe HakroHa e koppesuyn //
N3MepUTENbHON XapakTEPUCTUKK Hanbonee 3amMeTHO. l
/

80

BHumaHme! 3agaHne  KOPPEeKTUMPYIOLWUX — 3HaYeHun,
OTNMYaloLLMXCS OT 3aBOACKMX ycTaHoBOK (b1-1 = 0.0 m b1-2 = &0 7/
1.000), n3meHsieT cTaHAapTHble MeTposnorm4eckne @ Vs © KoppexIE
XapaKTepuCTMKM npubopa 1 [OIMKHO NPOU3BOAUTBLCSA TOMNBKO B Y/ T=Tu B
TeXHUYECKN OBOCHOBAHHBIX Cryyasx KBanvuUMpOBaHHbLIMU 2

cneunanuctamun.

0 20 4 6 80 10 Te,°C
3.1.2 BblYUCRIEHME KBaApaTHOIO KOPHS C = @3 (Rrow O]

y4eTOM HacTpPoeK MacTabupoBaHus PucyHok 3.4 — Koppekums

«HaknoH xapakTepucTukmn»
Ana paboTbl ¢ YHUDULUMPOBAHHLIMX AATYMKaMKU, CUrHan

KOTOpbIX NMpornopLuuoHaneH KBagpaty U3MepsieMoii BENUUMHbI (4aTumky pacxoaa XUAKOCTM Unu rasa),
B npubopax MCMonb3yeTcss NporpaMMHbIA  MOAYMNb  BbIMUCNUTENS KBagpaTHOro kopHs. [ns
BKITIOUYEHUS/BBIKMIOYEHNS]  BbIYUCIIUTENST HEeoBGXoAMMO YCTAaHOBWUTb COOTBETCTBYHOLLEE 3HAYeHue
napametpa b1-3 (cm. MNpunoxexue B).

20



BbluMcneHe KBagpaTHOTO KOPHs,, C Y4eTOM HacTpOek MacliTabupoBaHWsl, W nocrnegyroLias
BblAaya curHana Ha HAMKaUmIo NpoucxXoasaT no creaytolen popmyne:

T=N,+/5(0,- N,),

roe n, - 3afjlaHHOe MNonb3oBaTeneM HKHee 3HayeHue rpaHulpbl AuanasoHa
nameperus (b1-5);
n. - 3ajaHHOe Monb3oBaTefieM BepXHee 3HayeHvWe rpaHvubl AvanasoHa

nsmeperus (b1-6);
- 3HayeHne curHana c gatumka B OTHOCUTemNbHbIX eanHuuax ot 0,000
no 1,000.

3.1.4 Pexum GbICTPOro u3amepeHusi

Mpy MCMONb30BaHUM OATYMKOB C YHU(ULIMPOBAHHBIMW CUrHanamy ToKa WM HanpsikeHWst MOXeT
6bITb peanusoBaHa paboTa B pexume OGbICTPOro uM3MepeHusi. Bpemsi mamepeHus u peakumu Ha
M3MeHeHWe BXOAHOro curHana Toka 1 HanpsbkeHus B 3ToM cnyyae coctasnsieT 0,1 ¢ Ha kaHan.

Pexnm ObICTPOrO M3MEpeHVs BKMIOYAETCS M BbIKIIOYAETCA YCTAHOBKOW COOTBETCTBYIOLLENO
3HaveHus napameTpa b0-5 — «Pexum BbICTPOro n3MepeHus».
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3.2 YcTpoucTBo npubopa
3.2.1 KoHcTpykuus npmubopa

Mpnbop KOHCTPYKTMBHO BBIMOMHEH B MNAacTMacCoBOM Kopryce, npegHasHavyeHHOM Ans
LLIMTOBOrO, HACTEHHOTO KpenneHns unu kpennexHusi Ha DIN-peviky. Ockusbl KOprycoB ¢ rabapuTHbIMK 1
YyCTaHOBOYHbIMW pa3Mepamu npueeaeHbl B MNpunoxexHun A.

[na ycTtaHoBku npubopa B LIMT B KOMMIIEKTE MpUNaraloTcs KpenexHble anemeHTbl. [ns
ycTaHoBku npubopa Ha DIN-peliky nmeeTcs cneumnanbHas 3allenka, BXOAsALWas B KOMnnekT npubopa.

KneMmHVK Ons NoAcOeAVHEHUS BHELUHUX CBA3el (JaTyvMKOB M Lenei nutaHus) y npubopos
LLIMTOBOrO KPenmneHns HaxoAMTCst Ha 3agHen cTeHke. B npubopax HacTeHHOro KpenneHust KNneMMHUK
pacnonoXxeH nopa BepxHeW Kpbiwkoh. B oTBepcTusx nopasoga BHELWHUX CBSI3eN YCTAHOBIEHbI
pesuHoBble ynnoTHuTenu. B npuBopax c kpenneHuem koprniyca Ha DIN-peiiky KneMMHUKM
pacnonoxeHbl Ha 6OKOBbIX CTOPOHax npubopa.

Ha pwucyHke 3.5, a npvBegeH BHEWHWIA BuA NUUEBbLIX MaHenew npubopa Ans Kopnycos
HacTeHHoro H n wwuTtosoro kpennexuns L1, Ha pucyHke 3.5, 6 — wmToBoro L2, Ha pucyHke 3.5, 8 —
kpenneHusi Ha DIN-penky [, Ha pucyHke 3.5, e — wuTosoro LW11.
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PucyHok 3.5 — JluyeBasi naHenb npu6opa Ansi kopnycoB: a) HacTeHHoro H u wmToBOro
kpenneHus LWW1; 6) — wutoBoro LL2; B) — DIN-peeyHoro [i; r) wurtoBoro Li11
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Ha nvueBon naHenu pacnonoXeHbl ANeMeHTbI YNpaBneHns 1 UHAUKaLUUK.
YeTblpexpaspsagHbll LMPOBOM MHOMKATOP, NPeAHa3HaYeHHbI Ans OTOOpaXKeHUst 3HaYeHun
M3MepsieMbIX BENUYMH U PYHKLIMOHanNbHbLIX NapamMeTpoB npubopa.

Bocemb cBETOAMOO0B KPaCHOrO CBEYEHUSI CUTHANM3UPYHOT O PasnUYHbIX pexuMax paboTbl:
ceetoamodbl «K1» n «K2» curHanuampyiloT O BKMOYEHUM BbIXOAHbLIX ycTponcts MMU[I-
perynsitopa (TONbko [ANs BbIXO4a [AUCKPETHOrO TUMa) W YCTPOWCTBA CpaBHEHMS,
COOTBETCTBEHHO;

— cetogmodbl «T», «Ty», «Tg», «Xp», «C1» un «C2» 3aceBeuuBalOTCA B pexumMe
NMPOrPAMMUPOBAHVE 1 curHanusupyloT O TOM, Kakon mnapameTp BbibpaH Ans
pefakTupoBaHus (cm. n. 6.3).

nPQr;
KHonka ’: npegHasHayeHa ansa exoga B pexxum NMPOrPAMMUPOBAHUE, a Takke ons 3anucu
HOBbIX YCTAHOBMEHHbIX 3HAYEHUIA B 3HEPrOHE3ABNCUMYIO NaMsATb npubopa.

2
KHonka IZ npefHas3HavyeHa Ansi Bblbopa MporpaMMUpyeMOro napameTpa U yBEnuYeHWUsi ero
3HayeHus. MNpu yaepKaHUM KHOMKU CKOPOCTb U3MEHEHWS BO3pacTaeT.

A
KHonka E npefHasHaveHa Ans Bbibopa nporpaMmypyemMoro napameTpa U yMeHbLUEeHUsS ero
3HayeHus. Mpy yaepKaHUM KHOMKU CKOPOCTb U3MEHEHUS BO3paCTaEeT.
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3.2.2 BxoAHble ycTporcTBa

BxogHoe nameputenibHoe yCTPOMCTBO B Npubope SIBMSIETCS YHUBEpPCanbHbIM, T.€. K HeMYy MOXHO
noaknoyatb nobble nepBuyHble npeobpasoBaTeny (4aTyvku) M3 MepeyncrneHHbix B Tabn. 2.2. K
BXoZy npnbopa MOXXHO NOAKMIYNUTL OAHOBPEMEHHO OOWH AATUMK.

B kayecTBe JaTYMKOB MOTYT ObITb UCMOSb30BaHbI:

—  TepMOMETPbI CONPOTUBNEHUS;

—  npeobGpasoBaTenu TEPMOINEKTPUYECKUE;

—  aKkTuBHble NpeoGpa3oBaTenu C BbIXOAHbIM aHanoroBbiM CUrHanoM B BuAE MOCTOSIHHOMO

HanpshKeHWst UNu Toka;

—  MUPOMETPbI CYMMAaPHOTO U3IyYeHUs:.

AKTUBHble npeobpasoBaTeny C BbIXOAHbIM aHANOroBbIM CUFHANoOM B BWAE MOCTOSHHOTO
HanpskeHusa (—50...50 mB, 0..1 B) wnm Toka (0.5 mA, 0..20 mMA, 4..20 MA) moryT ObITb
MCNonb30BaHbl AN U3MEePEeHUs Kak TemnepaTtypbl, Tak U ApYyrux U3NYECKUX BENWYMH: OaBMEHUs,
pacxofa, YpOoBHSI U T. M.

3.2.2.1 MNoaknioyeHMe TEPMOMETPOB CONPOTUBIEHUSA

PaboTta pgaTuMkoB OCHOBaHa Ha TeEMrMepaTypHON 3aBUCUMOCTU 3NEKTPUYECKOTO COrMpo-
TUBNEHUs MeTannoB. [aTuMk (U3MYECcKM BLIMONMHEH B BUAE KaTyLKM W3 TOHKOW MEeZHON Wnn
NNaTMHOBOW NPOBOMOKM Ha Kapkace W3 W3OMSUMOHHOrO MaTepuana, 3akimo4YeHHOW B 3alUUTHYHO
rnb3y. TepMOMETPbI CONPOTUBIIEHUS XapaKTepU3yoTcs ABYMSI NapamMeTpamu: Ro— CONpOTUBIIEHNEM
patyvka npu 0 °C M A — OTHOWEHVWEM pasHWLbl COMPOTMBIIEHWIA AaTyMKa, WU3MEPEHHbIX Mpu
Temnepatype 100 n 0 °C, k ero conpoTusneHuio, namepeHHomy npu 0 °C (Ro), AeneHHbIM Ha 100 °C.
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B npnbopax ucnonb3yeTcs TpexnpoBoAHas CXema MOAKIYEeHUs
TEPMOMETPOB conpoTuBreHns. K o4HOMY 13 BbIBOAOB TepMope3ncTopa
R: noacoeanHsiloTCS ABa NpoBoAa, a TPETUIN MOAKIIYaeTCs K ApyroMy
BbiBOgY R: (pucyHok 3.6, Hymepauusi KOHTakToB npuBedeHa B
MpwnoxeHn B  (tabrnmua B.1)). Takas cxema no3sonsieT
CKOMMEHCHPOBaTb COMPOTMBIIEHNE COEeAMHUTENbBHBIX NPoBOAoB. MMpu

)

3TOM Heobxoaumo cobnoaatb ycnosune paBeHCTBa COI'IpOTVIBJ'IeHVIVI BCexX

Tpex NpoBOAOB.

PucyHok 3.6

Tepmomeprl conpoTmBrieHna MOryT noAaKn4YaTbCA K an|60py C
ncnonb3oBaHnem ,ElByXI'IpOBO,D,HOVI JIMHUN, HO NPU 3TOM OTCYTCTBYET KOMMeHcauua npu naMeHeHuun
COonpoTMBIEeHUA coeanHNTErNbHbIX NPOBOAOB. I'Io:aTomy 6yp,eT HabniogaTbcs HeKoTopasa 3aBUCUMOCTb

nokasaHui npubopa ot konebaHun TemnepaTypbl NPOBOAOB. TPM10

B cnyyae uWcnonb3oBaHWs [OBYXMPOBOAHOW JIMHWWM  AnA

KOMMeHcaumMn napasuTHOro  COMPOTMBIIEHWUSI  MPOBOLOB .

HeoBXoAMMO NpuW NOAroToBKe npubopa kK paboTe BbINOMHUTbL pag:;_:m Bxop X-1

encTBYSA, ykadaHHble B MNpunoxeHun I +

A y P Bxop X-2
3.2.2.2 NopaknioyeHue TEPMO3IEKTPUYECKUX < — X
npeo6pasoBatenen Bxoa X-3
TepmoanekTpuyeckuii npeobpas3oBaTtens (Tepmonapa) RATYHK //:'

COCTOMT M3 [OBYX COEAMHEHHbIX Ha OOHOM W3 KOHLOB  'eMnepanpu
¥ONOOHOTO Cnas

NPOBOAHMKOB, MU3rOTOBJIEHHbIX U3 MeEeTarsoB, obnapatoLmx

pasHbIMX  TEPMOINEKTPUYeckuMn cBoicTBaMu. CoeanHEHHbIE  KOHLb,

HasblBaeMble «pabouMm criaem», OMycKaloT B M3MepseMylo cpedy, a PucyHok 3.7
cBoOOAHbIE KOHLbI («XONOAHBIN Chary») TepMonapbl NOAKMYaT KO BXoay

npubopa (pucyHok 3.7, Hymepauusi KOHTakToB npvBegeHa B [lpunoxeHnmn b (Tabnuvua b.1)). Ecrmn
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TemnepaTtypbl «paboyero» W «XONOAHOrO CMaeB» pasfuuHbl, TO TepMmonapa BblpabaTbiBaeT
Tepmod[1C, koTOpas M NogaeTcs Ha U3MepUTEnb.

Mockonbky Tepmo3OC 3aBMCUT OT pas3HOCTM TemnepaTyp ABYX CMaeB Tepmonapbl, TO Ans
NonyyYeHnsi KOPPEKTHbIX MOKasaHui HeobXoAMMO 3HaTb TemnepaTypy «XOrnogHoro cnas» (ee
cB0OOOAHbIX KOHLIOB), YTOObLI CKOMNEHCMPOBATbL €€ B AalbHENLLNX BbIYUCIIEHNSX.

B npubopax npegycMoTpeHa cxema aBTOMaTUMYECKOW KOMMeHcauun TemnepaTtypbl CBOBOAHbIX
KOHUOB Tepmonapbl. [aTyuMk TemnepaTtypbl «XONIOAHOrO Crasl»  YCTaHOBMEH psaoM C
npucoeanHNUTENbHBLIM KITEMMHUKOM.

MpumeuaHne — [nA OTKIIOMEHMS KOMMEHCALMM «XONMOAHOMO crias» HeoBxoommo Beectn kon { [

(cm. pazgen 6). KomneHcauusi  «xonogHoro crniasy  OyAeT BHOBb  roncaxa sarwa

BK/OYEHA TOMbKO MPU MBMEHEHUM Kopa AaTuvka WM HOBOM TPM10
BKIHOHEHMM Npubopa. Bxon X-3
Bxop X-2
MopknioyeHne  TepMonap K Mpubopy  OOSMKHO Bxon X-1
Npon3BOANTLCA c NOMOLLbO cneumanbHbIX }
KOMMEHCALMOHHbIX (TepmoanekTpoaHbIX) npoBoOAOB,

M3rOTOBMEHHBLIX M3 TeX e CaMblX MaTepuanoB, 4YTO U
Tepmonapa, npy 3TOM pekoMeHayeTcst oMeLLaTb NPoBoAa B
3alWmMTHbIN  9KpaH (pucyHok 3.8). [onyckaeTca Takke
ncnonb3oBaTtb nposoaa u3 meTannos c
TEPMOSNEKTPUYECKMMY  XapaKTepUCTMKaMK, KoTopble B
avnanasoHe Temnepatyp 0...100 °C aHamormyHbl XxapaKTepucTukam
maTtepuanos 3NeKTPoAoB  Tepmonapsl. Mpn coeavHeHUN
KOMMEHCaLMOHHbIX MPOBOAOB C TepMonapoi U npuéopom Heobxoanmo
cobnopaTtb NonApHOCTb.

pabiomi Cnai TepMonaps!
/7

PucyHok 3.8
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BHumanme! an HapylweHUn YyKasaHHbIX yCJ'lOBVIVI MOryT WMEeTb MEeCTO 3Ha4duTellbHble
NOrpeLHOCTN NPpU NSMepPEHNn.

3.2.2.3 MNoaknioyeHMe [aTYMKOB, UMEKOLWNX YHU(PULIMPOBAHHbLIA BbIXOAHOW CUrHanm Toka
WIN HanpskeHus

MHorve  JaTuMkM  pasfMyHbIX  (OM3MYECKMX  BEMWYMH  OCHALLEHbl  HOPMUPYHOLLMMM
namMepuTenbHbEIMM  NpeoGpasoBatensmu. Hopmupytowme npeoGpasoBateny  TpaHCHOPMUPYHOT

curHanbl C NepBUMYHbIX NpeobpasoBaTtenen (Tepmonap, TPM10
TEPMOMETPOB COMNPOTMBEHUS, MAHOMETPOB, PACXOAOMEPOB U

Op.) B YHUMUUMPOBAHHLIA  CUMHANM MOCTOSIHHOIO — TOKa. 24B
BenuunHa 3TOro Toka NexuT B cnefyowmx auanasoHax: ot 0

o 5, oT 0 go 20, oT 4 go 20 MA. [Juana3oH BbIXOAHOTO ToKa +24 B
HOPMUPYIOLLIETO npeobpasoBatens nponopuunoHaneH -

3HaYeHUI0 PU3NYECKON BENUYMHBI, U3MEPSEMON OATYNKOM, U 4 Bxop X-1
COOTBETCTBYET paboyemy Auanas3oHy AaTyvka, ykazaHHOMY B Bxo X-2
€ro TEXHWYECKUX Xapaktepuctu-kax. B cessu c Tem, 4to |R,

npubop U3MepsieT TOMbKO BXOAHOE HaMpsikeHue, npu Bxop X-3

NOAKMIOYEHUN [OATYMKOB MOCTOSIHHOTO TOKa HeobxoauMmo
Mcnonb3oBaTb  BXOAsILLEE B KOMMMEKTAUMO  Harpy3ouHoe l
conpotuerieHre RH=50,000+£0,025 Om (cMm. pucyHok 3.9 u MpunoxeHwve b).

Mpy HeobxoQMMOCTW MUTaHWS HOPMUPYHOLLMX MpeobpasoBaTenen, PucyHok 3.9
MCMONb3YLMX BHELIHWE UCTOYHWKM MUTaHWUSA NOCTOSIHHOrO TOKa, MOXeT
NPUMEHSITECA BCTPOEHHBbI B NPMOOP ranbBaHWYECKM W3ONMMPOBaHHbIA OT MNUTaloWen cetn U
M3MepPUTENBHOM YacTy NpUbopa NCTOYHUK 24 B.
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MpumeyaHre — MakcumarnbHas Harpy3oyHasi CrocOGHOCTb BCTPOEHHOTO WCTOYHMKA MUTaHUA
coctaensiet 80 MA.

CxeMa nopaknodeHus K npubopy MCTOYHMKA YHMBEPCarbHOro cUrHarmna nocTOSIHHOTO HanpsiXeHNs
npueeaeHa B Npunoxeruun b (cm. pucyHok B.11).

3.2.3.4 MNoaknioyeHMe NMPOMETPOB

Cxema MOAKMIOYEHUsT K Npubopy MNMPOMETPOB aHanorMyHa MoAKNoYeHnto TepMonap (Cm.
pucyHok B.10).

3.2.3 NUAO-perynaTop ! Perynsrop

3.2.3.1 O6wme cBepeHus

Hambonee TOYHbIM U 3PPHEKTUBHBIM
METOAOM MNOAAEPXKaHUA KOHTPONMpyemon
BENMYMHBI Ha 3adaHHOM yposHe. Ha
pucyHke 3.10 npuBegeHa pyHKUMOHaNbLHas
cxema MWA-perynsartopa. OcHoBHOE
Ha3HayeHune perynsTopa — popMmpoBaHne
ynpaensiowero curHana Y, 3apatowero
BbIXOAHY0  MOLLHOCTb  WCMOSMHUTENBHOro
mexaHnsama (M) u HanpaBneHHoro Ha

]
E
MWA-perynuposaxne sABnseTcs E
i
]
i

PucyHok 3.10
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YMEHbLLUEHNE PacCcornacoBaHust E Unn OTKIIOHEHUS! TEKYLLLEro 3HAa4YeHUsi perynvpyemoit BenuunHol T
OT BeNnu4YuHbl ycTaBkn Ty, B onepatopHon dopme dopmyna [MU-perynstopa BbIrMaauT
cnegyrowmm obpasom:

!
=FK +—=+p-T
E.ﬁxll p.;’l‘l P Tl)

Kak cnegyetr wu3 dopmynel, [AO-perynatop cocTOMT M3 TpeX OCHOBHbIX YacTe:
nponopuunoHansHon K, uHTerpanbHon 1/p-T, n anddepeHumansHon p-T,. Ha npaktuke, ons
OpMMPOBaHNA LIMPPOBBLIX PEryNATOPOB WCMOMb3YIOTCA Pa3HOCTHble OpPMYIbl, MO3BONSOLWMNE
pabotaTb He C HernpepbiBHbIM BO BPEMEHW CUrHANOM, @ C KBAHTOBaHHbIM MO BpeMeHW. Takum

obpa3om, Ans pacyeTa ynpaersloWeEro curHana Ha Bbixoge umdposoro [MN[-perynatopa
ncnonb3yetcsa chopmyna:

fime E+'):,Em .
i X . H3IM /i At |
roe:
Xp - norioca nNponopLuoHanbHOCTW;
Ei - paccornacoBaHue unu pasHoCTb Mexay YCTaBkoW Tyem WM TEKyLUM
3Ha4YeHeM U3MepPEeHHOMN BENMUYMHBI Tj;
A - anddepeHumanbHas NoCTOsIHHAS;
AEi - pasHOCTb MexXay ABYMsi COCeAHUMM paccornacoBaHuamu E n Eiy;
At,,..., - BpeMsi Mexay ABYMsi coceQHUMU namepeHnsamu Tin Tig;
z, - MHTErpanbHas NoCTosHHas;
u - HakonmneHHass B i-1 MOMEHT BpeMEeHW CymMMa paccornacoBaHuii
Z E; (MHTerpanbHas cymma).

i=0
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lMponopumoHarnbHas CoCcTaBmnsioLas 3aBUCHUT OT paccornacoBaHust E; U oTBeYaeT 3a peakuumio Ha
MrHOBEHHYHO OLUMEKY perynupoBaHus.

n
WMHTerpanbHasa cocTaensioLas coaepXxuT B cebe HakonnmeHHyro owmnbKy perynmpoBaHus IZBE'N"N
1 no3sonseT AobUTLCA MakCUMarnbHOW CKOPOCTU AOCTUXKEHUS YCTaBKM.
[nddepeHumansHas CcoCTaBnsAoWas 3aBUCUT OT CKOPOCTU W3MEHEHWs paccornacoBaHus
AEi/At,,.,, v N03BONSET YNyYLWNTb KAYECTBO NEepexoqHoro npowecca.
Bpems mexay cocegHUMMN naMepeHnsiMm At,,.., onpeaensieTcs BpeMeHeM onpoca o4Horo kaHana
N3MepeHus.

3.2.3.2 NapameTpbl HACTPOWKU perynsaTopa

Ons addekTBHOW paboTbl HEOGXOAUMMO ANs KOHKPETHOro obbekTa ynpaeneHus nopgobpatb
koadpcpunumerTsl MNA-perynatopa: Xy, 7, U 7,. ITO BO3MOXHO caenatb BpyyHyto (cMm. MpunoxeHve )
UV UCMONb30BaTb aBTOHACTPONKY (cM . [MNpunoxenue X).

BHumaHue! B HekoTopbix cnyyasx [MU[-perynupoBaHue sBRsieTCS  U3ObITOYHBIM - MNK
HeponycTuMbIM. B Takmx criydasix, BbicTaBuB koadpdumumeHT 7, =0 nim 7, = 0, MOXHO MONyYnTb
cooTBeTcTBeHHO M- unu MNU-perynsartop.

[Ons dopmmpoBaHMa KoppekTHoro ynpaenswowero curHana [WO-perynstopa Heobxogumo
3afaTb TUM MCMOMHUTENIbHOMO YCTPOWCTBA: HarpesaTenb WNv xonoawnbHuk (napametp A1-4).
HarpeBaTenem ycrnoBHO Ha3blBaloT YCTPOMCTBO, MPY BKIOYEHNM KOTOPOrO YBENUYMBAETCS 3HAYEHWE
n3MepsieMoro napameTpa. XOnoAUNMbHWKOM HasbiBalOT YCTPOWCTBO, MNPV BKIKYEHWN KOTOPOro
YMEHbLLUAETCS 3Ha4YeHne n3mepsiemMoro napameTpa.
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Bug ynpaenstowero curHana Ha Bbixode npubopa
3aBUCWUT OT Tuna BbIXOAHOrO YycTponctea (cMm. n. 3.2.5).
Mpubop BbligaeT nubo ynpaBnSwOWMA curHan B Buae
MOCTOSIHHOTO TOKa WM HanpsbkeHust  (4ns  aHarnoroBbiX
BY), nn6o B Buge LWWWM-curHana (ans auckpeTHbix BY).
Ha pucyHke 3.11 npepcTtaBneHbl BuAbl  yNpaBRsoLLMX
CUrHanoB AJsi aHanoroBoro U AMCKPETHOrO BbIXOAO0B.

B oTnuyve oT aHanoroBoro BbiXoaa, y KOTOPOro
BbIXOAHON CUrHan HenpepbiBEH BO BPEMEHW, BbIXOAHOW
curHan ONCKPETHOro BY npeobpasyetcs B
nocrefoBaTenbHOCTb UMMYNbCOB PUCYHOK 3.12) cormacHo
cnepytoulen popmyne:

¥
Ten To0%
roe
D — gnutensHOCTb MMNynbCea, [C]
Ten - Nepuog criefoBaHus UMNYNbCOB, [C]
Y — curHan Ha Bbeixoae MNO-perynatopa, [%].

1
—

Mepvog cnegoBaHWs MMNYNbCOB Tg; 3aBUCUT OT o .
napameTpoB MyCKOBOrO OBOPYAOBAHWUS WCMOMHUTENBHOTO
MexaHuama U 3agaetcss napameTpom A1-5. Manoe
3HaueHne T,; MPUBOAUT K YacTbiM KOMMYTaLMsIM W PucyHok 3.11
BbICTPOMY WM3HOCY CUMOBbIX KOHTAKTOB, a Gonbluoe  3) U3MEHeHue TeMnepatyphl 0GbekTa;

6) curHan Ha BbiIxofe perynsatopa;
3HayeHue — K YXyOLEeHNIO KayecTBa perynmpoBaHus. B) CMFHaN Ha aHANOrOBOM Bbixone THna U;

r) CUrHan Ha AUCKpeTHOM Bbixopae Tuna P
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B 3aBuCMMOCTM OT BCTPOEHHOrO AMCKpeTHoro BY, HeobxoaMMO YCTaHOBUTb MWHWManbHYO
anutensHocTb uMnynsca LM, koTopas 3agaetcsa napametrpom A1-8.

Ona  ucKNoYeHns M3NUWHKUX  cpabaTbiBaHW  perynsatopa npu  HeBOMbLUOM  3HAYEHUM
paccornacoBanusi Ei gns BblMMCNEHUs 3Ha4yeHun Yi MCMOMb3yeTcs YTOYHEHHoe 3HadveHue Ep,
BbI4YMCIIEHHOE B COOTBETCTBUM C YCIIOBUSAMU:

ecnu | Ei| < Xq, TO Er=0;
ecnu Ei> Xq, To Er= Ei— Xq;
ecnun Ei< — X, To Ep= Ei+ Xq,

roe Xd— 30Ha YyBCTBUTENbHOCTM (pyUCyHOK 3.13).

30Ha HevyBCTBMTENbHOCTU 3agaeTcs napameTpom A1-2.

X\ D

1 [—— I ¥

Bin. | [ XONOMHNBHUK | ; Harpesavens
| l | I
| | I I
| | | E
| [ I
| [ e

OTkn. | -t ] ]
< Ten
PucyHok 3.12 PucyHok 3.13
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B cnyyae TEXHONOrM4yeckomn HeobxoanMmMocTn  Yews, %4

OrpaHNYMTb MakCUMarnbHyl0 MOLLHOCTb WCMOSTHUTESbHOTO wrH———————————— =

MexaHusma B npubope nmeeTcs BO3MOXKHOCTb OrpaHUYeHNs! 58|

BbIXOAHOrO ynpasnsooLwero sosgenctaus. Hanpumep, ecnu Yol il |
orp

Heobxoaumo, 4Tobbl MowHocTb MIM He npeBbiwana 80 %,
TO Heo6XoaMMO BbICTABUTL COOTBETCTBYIOLLEE 3HAYeHUE B
napametpe A1-3 (pucyHok 3.14).

BHumaHue! Mepen HaCTPONKOW perynsTtopa
Heobxogumo 3apatb nepuop LWWMa (napametp A1-5, .
pexuMm paboTbl perynstopa (mapametp A1-6) u 0 100

MUHUMarnbHy0 AnuTensHocTb umnyneca WM (napametp A1-8)).
PucyHok 3.14
Ecnu nocne aBTOMaTW4yeckom WnM  PYYHOWM  HACTPOMKM
nepexogHasl XapaktepucTuka obbekTa OTnM4aeTcd OT uaearbHOW, HeobxoaMMo OTKOPPEeKTUPOBaTb
3afaHHble NapameTpbl PerynpoBaHUs CornacHo pucyHky 3.15.

) Mon0ca NPONOPUMOHARLHOCTH ) Bpems WHTErppOaaR &) Bpems updeperuposarIn

Hogamsin

PucyHok 3.15 — KoppekTtupoBaHue napaMeTpoB perynvpoBaHus
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3.2.4 YcTpOMCTBO CpaBHEHUA

TA
YCTPONCTBO CpaBHEHWA npedHasHadYeHo Ans -2
ABYXMNO3NLIMOHHOTO perynupoBaHus unm I 1
CUrHanusaumm O BXOAe WNM  BbIXoAe  3a P S A s T
YCTaHOBIEHHbIE NPeaenbl U3MepsieMon BeNUYUHbI. I I 1 I I
YCTpOWCTBO CpaBHeHUsi paboTaeT No ogHOMY i ; : Tmom:ﬂ ; ; ‘;t
13 NpeAcTaBreHHbIX Ha pyUcyHke 3.16 TMNOB MOrUKW: A ! ' ! !
- Bxn, u 1 pre—
— Tvn mormkn 1 (NpAMON  rMcTepesuc) I 1 I
NPUMEHSIETCH B Cry4Yae WCMOSb30BaHUs Sl ! b
npubopa pAOns  ynpaeneHuss paboTon X I I Tun nommm 2 I g
Harpesarens (Hanpumep, TSHa).V Mpwu i | ' H ' !
3TOM BbIXOZHOE YCTPOWCTBO, I | 1 | I
~ Omen. ] 1 1 \;_
NoAKIOYEHHOE K YCTPOWCTBY CpaBHEHUs, % n | s N g
nepBoHayanbHO BKIoYaeTcs npu . | | 1 I !
3HayeHusx T < C1, BbikntoyaeTcs npy T > i [ I r
C2 un BHOBb BKntovaeTca npu T < C1, omen. | ! | >
OCyLLEeCTBNSAs Tem cambIM X i j sy I ot
OBYXMO3NLIMOHHOE  perynvpoBaHue B Brn. '
npegenax (C2 — C1);
- Omen, L.
— Tvn norvkn 2 (obpaTHbIii rucTepesuc) "
NPUMEHSIETCHA B CNy4ae MCMONb30BaHWA
npubopa Ana  ynpaBneHus paboTtow PucyHok 3.10 — Tunbkl norvku npm pa6ote
oxnaguTens (Hanpumep, BEHTUNSTOPA). YCTPOMCTBA CpaBHEHUs

Mpy 3TOM BbLIXOOAHOE  YCTPOWCTBO
nepBOHaYanbHO BKIOYaeTcst Npu 3HaveHusx T > C2, a Bbikntovaetca npu T < C1;

35



—  tvn noruku 3 (M-o6pasHasi) NnpMMeHseTCa NpW UCMONb30BaHWMKM Npubopa Ans curHanusaumm
0 BXOAEe KOHTPONMUPYEeMOW BenuWYMHbl B 3ajaHHble rpaHuubl. [lpyu 3TOM  BbIXOAHOE
yCTpONCTBO BKMtodaetcs npu C1 < T< C2;

—  1un noruku 4 (U-o6pa3sHasi) NpMMeHsIETCS NpY UCMONb30BaHWKU Npubopa Ans curHanusaumm
O BbIXOAE KOHTPONMPYEMOW BENMUYMHbI 3@ 3afaHHble rpaHuubl. Mpu 3ToM BbIXogHOE
YyCTPONCTBO BKItovaeTca npu T>C2n T< C1.

3apaHne ycTtaBok ycTpowcTBa cpaBHeHns C1 u C2 npoBogutca npv NporpaMMUMpoBaHUN

napamMeTpoB perynupoBaHusi npubopa (cMm. n. 6.2).

3.2.5 Tunbl BbIXOAHbLIX YCTPOUCTB

BbixofHble ycTpolcTBa npeaHasHayeHbl Ans nepeaady BbIXOOHOMO YrpaBIsiiOLEro curHana Ha
MNCNOMHUTENbHbIE MEXaHW3MbI.

Cxewmbl nogkntodeHusi BY npuseaeHsbl B MNpunoxexun b.

BY MoryT 6bITb ABYX TUMOB: OUCKPETHLIE U aHANOrOBbIE.

BHuumanue! BHe 3aBucumocTu oOT Tuna, noboe BbIXOQHOE YCTPOWCTBO ranbBaHUYeCKu
M305IMPOBaHO OT M3MepUTENbHOro Groka (3a UcknioyeHnem Boixoda T).

DuckpetHoe BY — 3nekTpoMarHWTHOE pene, TPaH3WCTOpHas onTornapa, ONTOCUMWUCTOP —
UCMonb3yeTcs ANs yNpaBneHus (BKMOYEeHWsI/BbIKMIOYEHNs) Harpy3Kkoi nubo HemnocpeacTBEHHO, NGO
yepes Gonee MoOLUHble YMpPaBnsiOLME SMIEMEHTHI, TakMe kak MnyckaTenu, TBepAoTerlbHble pene,
TUPUCTOPbI UMW CUMUCTOPSI.

OnekTpomarHuTHoe pene (Bbixoa P) npegHasHauyeHo AN KOMMyTauuu CUIIOBbIX Lenein
HanpsikeHveM He 6onee 250 B u pabounm TokoM He Gonee 4 A.
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TpaH3ucTopHass ontonapa (Bbixog K) npumeHsieTcs, kak npaBuno, Ans ynpasreHus
HWU3KOBONbTHBIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHne Bbixoga ns cTpos
TpaH3ucTopa Wu3-3a OOnbLWOro TOKa CaMOWMHAYKUMM napannenbHo oOMOTke BHELUHero perne
Heobxoaumo yctaHaenueaTtb anoa VD1 (cm. pucyHok B.2).

TpaH3ucTopHbIA KNty (Bbixoa T) npegHasHayeH ONs NPAMOro NOAKMIOYEHUS K npubopy B
Ka4yecTBe Harpysku TBepAOTENbHOro pene (BbIxoaHoe HanpskeHue 4...6 B, nocTosHHbIN TOk He bonee
25 MA).

BHumaHue! MakcumanbHasi onvHa coeguHMTENbHOro kabens mexay npubopom ¢ BeixogoM T n
TBEPAOTENbHbLIM pene He AOoMKHa NpeBbiwaTh 3 M.

OntocumucTop (Bbixop C) MMeeT BHYTPEHHIOI CXEMY Nepexofa 4epe3 HOMb U BKIoYaeTcs B
Lenb ynpaBreHns MOLLHOTO CUMUCTOPA UK Napbl BCTPEYHO-NapansiesisHO BKIMYEHHbBIX TUPUCTOPOB
yepes orpaHnumBatowmii pesuctop R1 (cm. pucyHok B.3). BenuuuHa conpoTvBneHus pesucTtopa
onpegensieT ToK yrnpasneHus cummuctopa. HarpysoyHas cnocobHocTb BbIxofa — Tok He 6onee 50 MA
npu NepemMeHHOM HanpsbkeHun He bonee 250 B.

[ns npenoTepalleHust Npo6os TUPUCTOPOB M3-3a BbICOKOBOMbTHBIX CKAYKOB HaNPSHKEHUS B CETU
K MX BblBOAAM pekoMeHayeTcs nogkntoyatb punbTpytowyto RC wenoyky (R2C1).

Tpu ontocumuctopa (Bbixog C3) no pabouum napameTpam aHamnorumuyHbl Bbixogy C wu
rpefHa3HaveHbl Ans ynpaBneHust TpexdasHon Harpyskon (CM. pucyHok b.5).

AnanoroBoe BY npegcraBnsieT coboi Lmdpo-aHanorosblii npeobpasoBaTtenb, NO3BONSIOWMUA
hopMU1poBaTb aHaNoroBbIvi CUrHan NOCTOSAHHOTO TOKA UMW HanpsHXKeHUs.
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dopmMupoBaTenb TokoBoro curHana (Boixog M)  [1Pmi0 |

npeobpasyeT BbIxogHoe 3HauveHue [MU[-perynstopa B

o 5 Buixop X-1

TokoBbIN curHan 4...20 MA Ha akTMBHOW Harpyske RH E

(cM. pucyHok 3.17). 8 [ Buxax2 ———H,
Ons pabotbl BY Heobxogumo uncnonb3oBaTtb < [ BexopX-3 — [ 1— -U,

BHELUHWA WCTOYHMK MWUTaHWA MOCTOSHHOrO  TOKa.
ConpoTuBneHve Harpy3kun RH 3aBUCUT OT HanpshkeHusi
UCTOYHMKa NuTaHns Un n BbibrupaeTca us rpadmka (cm. PucyHok 3.17
pucyHok 3.18). B TomM cnyyae, ecnu ans v3amepeHus
TOKOBOrO CWUrHana Wcrnonb3yeTcsl U3MepUTENbHbIV LWYHT Ru 1 ero HommnHan meHblue Heobxoammoro
COMPOTMBIEHNSI Harpy3ku, TO Mcronb3yeTcs [06aBOuYHbI orpaHuumBatomii  pesuctop Rorp,
COMPOTMBIEHNE KOTOPOIO BbIYUCIIAETCS U3 COOTHOLLEHUS:
Rorp =RH - Rwu

TunoBble cooTHoweHns: Un = 12 B, RH = Ru = 100 Om; Un =24 B, RH = 700 Om (Ru = 100 Om,
Rorp = 620 Owm).

BHumaHue!

1. HanpsixeHue nctovnuka nutanms LIAT He gomkHo 6biTb 6onee 30 B.

2. B KavecTBe BHELUHEro WCTOYHMKA MUTaAHUS MOXET OblTb WCMONb30BaH BCTPOEHHbIA B

npubop UCTOYHKK 24 B.
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3. [Jonyckaetcs Ry, Omg
MpuMeHeHre  pesucTopa 1000
c BENNYMHON
COMPOTMBIEHUS, 900
oTnnvaloLLencs or 800
paccynMTaHHoM He Gonee 700
yeM Ha + 10%. 600
500
400
300
®dopmupoBaTenb CcurHana 200
NOCTOAHHOro HanpsXXeHUA 100
(BbIXoA Y) npeobpasyeT 3HayeHne o
Ha Bbixoge [MNO-perynsatopa B 0 10 20 30 TJn, B

curHan Hanpskenus 0...10 B.
ConpoTusnexue Harpysku RH,
nogkmtouaemoit k LIAT, fomkHO GbiTb PucyHok 3.16 — N'pachmk 3aBucumocTtn RH (Un)

B AnanasoHe ot 2 go 10 kOm.
Ona nutaHusi Bbixoda BO3MOXHO MUCMONb30BaHWe BCTPOEHHOTO UCTOYHUKA NuTaHust 24 B.

BHumanume! HanpsikeHne nctounmka nutanuna LIATM He gomxkHo npesbiwaTs 30 B.
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4 Mepbl 6e3onacHoCcTH

Mo cnocoby 3almTbl OT MOPaXeHNs JNEeKTPUYECKUM TOKOM Npubop cooTBeTcTBYET knaccy Il no
FOCT 12.2.007.0-75.

Mpy akcnnyataumu, TexXHUYeckoM oOOCnyxuBaHUM W MoBepke Heobxogumo cobniogatb
TpeboBaHuss MOCT 12.3.019-80, «[lpaBun akcnnyaTauuMu 3reKTPOyCTaHOBOK MNoTpebuTtenen» u
«[paBun oxpaHbl TpyAa Npu aKcnnyartaumum anekTpoycTaHOBOK noTpebuteneny.

Ha OTKpbITbIX KOHTaKTax KremMmHuka npubopa npu akcnnyaTaumu NpUCYTCTBYET HanpsbkeHve
BenuyuHou o 370 B, onacHoe ans yenoseyveckoi xu3Hu. Jliobble noakmnoveHus kK npubopy u paboThbl
Mo ero TeXHUYeCckoMy oBCMy>XMBaHMIO MPON3BOAATCS TOMbLKO NPUW OTKITIOYEHHOM NUTaHuK npubopa.

He ponyckaetca nonagaHvwe BrarM Ha KOHTaKTbl BbIXOAHOTO pa3bemMa W BHYTPEHHWe
anekTpoanemeHTbl npubopa. 3anpelyaetca ucnonb3oBaHWe npubopa B arpeccuBHbIX cCpepax C
coaepxaHvem B aTmocdepe KUCMOT, LenoYen, Macen n T. n.

MoaknioyeHve, perynupoBka u TexobcnyxuBaHue npubopa AOMKHbI NMPOU3BOAUTLCS TONBKO
KBanuULMpOBaHHbIMK crieuuanMcTamm, 3y4mBLUIMMI HacTosILLLEEe PYKOBOACTBO MO SKCMyaTaumu.

BHumaHue! B cBA3M C HanmM4MeMm Ha KINeMMHWKE OMacHOro Afis XU3HU HanpsaXXeHnsa I'IpM60pr,

N3roToBJIEHHbIE B KOpnycax WWTOBOIo KpenfeHusd, A0S KHbl YCTaHaBIMBaTbCA B WKUTaAX ynpasleHusa,
AOCTYMHbIX TOJTbKO KBaJ'IVI(.bVILlI/IpOBaHHbIM cneunanucram.
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5 MoHTax npubopa Ha 06 beKkTe U NoAroToBKa K paboTte

B pasgene onucbiBalTCS MOHTaX, KpenmneHue u
noakntoyeHue npudopa.

5.1 MoHTax npubopa

YcTaHoBKa Nnpu6opoB HAaCTEHHOTO UCNONHEHUSA

1. 3akpenuTb KpOHLWTEWH Tpems BuHTamun M4 x 20
Ha MOBEPXHOCTW, NpeAHa3HayYeHHOW [Ans  YCTaHOBKM
npubopa (cMm. MpunoxeHne A 1 pucyHok 5.1, a).

MpumeyaHne — BUHTbI Ans KpenneHust KpoHLWTenHa He
BXOASAT B KOMNNEKT NMOCTaBKU.

2. 3auennTb KpenexHbl Yroriok Ha 3agHel CTeHke
npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa (pucyHok 5.1, 6)

3. MpukpenuTb NpNBOpP K KPOHLITENHY BUHTOM M4 x 35
13 KOMMMeKTa noctasku (pucyHok 5.1, 8).

PucyHok 5.1 — MoHTax npubopa
HacTeHHOro UCNOJSTHEHUS
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YcTaHoBKka Npu60poB LUTOBOro MCNOMHEHUs

1. MNogrotoBuTb Ha LWWUTE YynpaBneHuss MecTo Ans
yCTaHOBKM Npubopa B cOOTBETCTBUM C [punoxeHnem A.

2. YcraHoBUTb npubop Ha wWWTe YynpaBrieHus,
MCMonb3yst ANl €ro KpenneHWs MOHTaXHble 3MeMeHThbI,
BXOASLUME B KOMMNIEKT NocTaBku npubopa.

3. BcraButb npubop B cneumanbHO NOArOTOBIEHHOE
OTBEpCTMe Ha NuueBoK naHenu wuta (cMm. MpunoxeHve A un
PUCYHOK 5.2, a).

4. BcraButb (uKcaTOpbl U3 KOMMSEKTa MOCTaBKM B
0TBEpCTUS Ha OOKOBbLIX CTeHKax npubopa (puUcyHok 5.2, 6).

5. 3aBepHyTb BUHTbI M4 x 35 13 komMnnekTa NoCTaBku B
OTBEPCTUAX KaxZoro gukcaTopa Tak, 4Tobbl npubop 6bin
NOTHO NPYKaT K NULEBOW NaHenu Lw1Ta.
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YctaHoBKa npu6opoB DIN-pee4yHOro ucnonHeHust

1. NMoarotoButb Mecto Ha DIN-peiike ans yctaHoBku npubopa.

2. YcraHoBuTb npubop Ha DIN-peliky B COOTBETCTBUM C
pucyHKoMm 5.3.

3. C ycunuem npuaasutb npnbop k DIN-peiike B HanpaBneHuu,
rokasaHHOM CTPENKOWA, 0 (hMKCaLMM 3aLLenku.

5.2 MoOHTaX BHeLWHUX cBsi3en
5.2.1 O6wwue TpeGoBaHUA

Mpn MoHTaxe pekomeHayeTcs cobniogate cregyiolme
TpeboBaHus.

1. MNopkntoveHne npubopa crieqyeT NPoM3BOAUTL K CETEBOMY
dugepy 220 B 50 Ny Mnm NCTOUHMKY NOCTOSAHHOIO ToKa +24 B, He
CBSI3aHHOMY HEMNOCPEACTBEHHO C NUTaHWEM MOLLHOTO CWII0BOrO
obopyaoBaHusi. Bo BHellHel Lenn pekomeHZyeTCsl YCTaHOBUTb
BbIKMoYaTenb NUTaHus, obecneymBaroLwmin OTKMIOYEeHe npubopa
OT ceTu, 1 NnaBkue npegoxpaHuTenu Ha Tok 0,5 A.

PUCYHOK 5.3 — MoHTax
npubopa ¢ KpenneHnem Ha
DIN-peiiky

2. CxeMbl NOAKMIOYEHUS] AATYMKOB K MpuGopam pasfnyHbiX MOAWUMMKALMA NpuBeaeHbl B
Mpunoxexun B. MapameTpbl NMHWUM coeauHeHns Npubopa ¢ AaTYMKOM NpuBeaeHs! B Tabnuue 5.1.
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Ta6nuua 5.1 — MNapamMeTpbl NIMHUKM CBA3M NpUbopa ¢ AaTynKkamu

Tun paTtymka OnvHa nuHURK, M, ConpotuBneHue WUcnonHeHue nuHumn
He bonee nuHum, Om, He Gonee
TepmomeTp 100 15.0 TpexnpoBogHas, nposoga
COMpPOTUBIEHUS! ’ paBHOW ANWHBI U ceYeHust
Tepmonapa 20 100 TepMoaneKkTpoaHbIv Ka¥6enb
(KOMNEHCaLMOHHbI)
YHUDUUMPOBAHHbI
curHan nocTosiHHOro 100 100 [ByxnpoBogHas
TOKa
YHUMLUMPOBAHHBI
curHan HanpsikeHus 100 5,0 [ByxnpoBogHas

NOCTOAHHOIO TOKa

3. BcTpoeHHbIn B npubOp WCTOYHWMK MOCTOSIHHOrO Hanpsbkenuss 24,0124 B cnepyer
MCMonb30BaTh A8 NUTaHUS akTUBHBIX 4aTUYMKOB C aHANOroBbIM BbIXOLOM WM aHasioroBble BbIXOAbl

npubopa (n. 3.2.5).

BHumaHue! He ponyckaeTtcsi nogkntoyeHne K BCTPOEHHOMY B MPMOOP UCTOYHUKY HanpsiKeHust
24 B ogHOBpEMEHHO aHarnoroBbix BXOAOB M BbIXOAOB.

5.2.2 YkazaHuUAl N0 MOHTaxy

PekomeHaaLmm No opraHnsaumm MoHTaxa cregytoLume.
MoarotoBuTb Kabenu Anst coeavHeHUst Npubopa ¢ AaTYMKOM, @ TaKKe C UCTOYHUKOM MUTaHUS
nepemeHHoro Toka 220 B 50 'y nnu +24 B NOCTOSIHHOrO TOKa.
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Ons obecnevyeHns HaOeXHOCTU IMEKTPUYECKUX COeOVHEHUA pPEeKOMEHOYeTCsi MCMonb3oBaTh
Kabenu MefHble MHOTOXWIbHbIE, KOHLbI KOTOpbIX Nepen MOAKIYEHNEM crieayeT TLiaTeslbHO
3a4NCTUTBL M 0BNYANTb. 3a4MCTKY Xun kabenen HeO6XOAMMO BbIMOMHATL C TaKUM pacyeToMm, YTobbl nx
OrofieHHble KOHLbI NOCre NOAKMoYeHUst K Npubopy He BbICTynanu 3a npegesnbl kneMmHuka. CeveHne
XuUn kabeneit AOMKHO BbITb He Gonee 1 MM,

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

MpumeyaHus.

1. KabenbHble BbiBoAbl Npubopa paccuuTaHbl Ha MNOAKMYEHME Kabener C HapyXHbIM
aonameTpoM oT 6 go 12 mm.

2. [Ons yMeHblUEHUSS TPEHUSS MeXay Pe3VHOBON MOBEPXHOCTbIO BTYNMkM U kabens
peKkoMeHAyeTCst IPUMEHATL TarbK, Kpaxman v T.4.

Mpn npoknagke «kabenei cnepyeT BblAENWTb JNUHUM  CBSI3W, COeAMHsIOLLME  npubop
C [aTysMkoM B CaMOCTOSATENbHYHO Tpaccy (UnyM HecKonbko Tpacc), pacrnonaras ee (MM UX)
OTAENbHO OT CUMOBLIX kabenew, a Takke OT kabenen, co3haloLMX BLICOKOYACTOTHbIE Y UMMYIbCHbIE
romexw.

BHumanue! [Ons 3awutbl BXo4OB NpuGopa OT BIMSIHUA MPOMbILUNIEHHBIX 3MEKTPOMAarHUTHBIX
MoMeX NMHUM CBSA3W Npubopa ¢ AaTUYMKOM CcriedyeT aKpaHWpoBaTb. B kauecTBe akpaHOB MoOryT GbiTb
UCMONb30BaHbl KaK creuuanbHble kaGenu ¢ 9KpaHWPYOLUMMKU OMNfeTkamu, Tak W 3a3eMIEHHble
cTanbHble Tpy6bl MoaxoasLiero gmameTpa. JkpaHbl kabenein ¢ akpaHVPYOLMMK OnNneTkaMu creayet
MOAKMOUNTD K 323€MITEHHOMY KOHTaKTY B LUMTE YNpaBreHus.
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5.3 MopgkntoyeHune npubopa

CoeavHeHve npubopa C WCTOYHUKOM MUTaHWA (CeTbld) M AaTynMkaMu  MPOU3BOAUTCH
Mo COOTBETCTBYIOLLMM CxemaM, npuBedeHHbIM B [NpunoxeHun b, ¢ cobnogeHnem usnoxeHHoW Huxke
nocnenoBaTenbHOCTU AENCTBUN:

1.
2.

3.

4.

MoaxnioynTb NPUBOP K UCTOYHUKY NUTaHUS;

MopaTe nuTaHwe, BBLICTaBUTL KOAbI TUMA AaTuMka WM pexumbl pabotel J1Y, a Takke
HeobxoauMble ycTaBku perynupoBaHus (cM. [MNpunoxeHue B), 3aTem CHATb NuTaHue;

MoaKnioYnTb NMHUK CBA3N «NPUBOP — AaTyYMKU» K NEPBUYHBIM Npeobpa3oBaTtensmM U BXogam
npubopa;

MoakniounTb MUHUKM CBSA3N «MPUMBOP — Harpyska» K WCMOSMHWUTENbHLIM MexaHu3mMam Wnm
pervcTpaTopam 1 Bbixogam npubopa.

BHumaHue! [na 3awmTbl BXxoAHbIX Lenei npubopa OT BO3MOXHOro npoGosi 3apsigamu
CTaTUYECKOrO 3EeKTPUYECTBa, HAKOMIMEHHOTO Ha JIMHUSX CBA3W «npubop — JaTuuk» nepen
NMOAKMIOYEHNEM K KMEMMHUKY npubopa, UX Xunbl criegyeT Ha 1...2 cek COeAuHUTb C BUHTOM
3a3eMrieHust WwuTa.

Mocne nojaun HanpsbkeHus NUTaHus npubop nepexoaut B pexum PABOTA (cm. n. 6.1). Mpu
MCNPaBHOCTU AaTyvka U NWHWKM CBSA3WN Ha LMPPOBOM MHAMKATOpe OTOOpa3nTCst Tekyluee 3HaveHue
nsmepsieMont BenuuuHbl. Ecnn nokasaHus npubopa He COOTBETCTBYIOT pearlbHOMY 3Ha4YeHuto
n3mepsieMol BEMUYMHbI, HEOBXOAUMO NPOBEPUTL UCMPABHOCTb AaT4MKa U LIeNOCTHOCTb NIMHUM CBS3W,
a Takke NPaBUNbHOCTb UX MOAKMIOYEHMS.
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BHumaHume!
Mpy npoBepke MCNPaBHOCTU AaTyMka U JIMHUM CBSI3W HEOOXOAUMO OTKIIOYWUTL Npubop oT
ceTn nuTaHus. Bo unsbexaHuwe Bbixoda npubopa M3 CTPOS MpU «MPO3BOHKE» CBA3EW
HeoBGXoAMMO UCMONb30BaTh M3MEPUTENbHbIE YCTPOWCTBA C HamnpshKEHWEM MUTAHWUS He
bonee 4,5 B, npu 6onee BbLICOKUX HaMPSKEHUSIX MUTAHUS 3TUX YCTPOWCTB OTKIHOYEHUE

1.

narymka ot npubopa o6s3aTensHo.

Moakntoyatb akTUBHbIE npeo6paaoBaTenm C BbIXOOHbIM CUrHarioMm B BuAae NOCTOAHHOIoO

Hanpsikenusa (-50,0.+50,0 B unm 0...1,0 B)
MOXHO  HEMoCpPeACTBEHHO K  BXOAHbIM
KOHTakTam npubopa.

MopkntoueHne npeobpasoBartenen c
BoixogoM B Buage Toka  (0...5,0 MA,
0...20,0 MA unn 4,0...20,0 MA) — TONBKO
rocrie yCTaHOBKM LUYHTUPYIOLLEro pesnctopa
conpotuneHnem 50,0 Om (gonyck He bonee
0,1 %), noakntoYeHne KOToporo Heobxoanmo
npoun3BoaNTb B COOTBETCTBUM c
pucyHkom 5.4,6, T.e. BbIBO4 ~ pe3nctopa
OOMKEH 3aBOAMTBLCS C TOW K€ CTOPOHbI
BVMHTOBOW KIIEMMbl, 4TO U NpoBOA4 OT

uu |2lE)

Ru
HenpaeunbHo! NpaeunbHo!
a) 6)
PucyHok 5.4

nartymka. MNpu ncnonb3oBaHuMn NpoBofa ceveHnem donee 0,35 Mm KoHew, NpoBoAa U BbIBOS,
pe3uctopa HeO6XOAMMO CKpy4MBaTb UMW CNasiThb.

BaxHo! HeBbinonHeHve aTtoro TpeboBaHUsi MOXET MPUBECTM K MPOMajaHui KOHTakTa
Mexay BbIBOOOM PE3nNCTopa U KIeMMbl, YTO NOBMeYeT NoBpexaeHue Bxoga npubopa.
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5.4 «BbicTpas» 3ameHa npubopa (Tonbko ans npubopa B kopnyce L11)

KoHcTpykumsi knemm npubopa, BbINONHEHHOro B koprnyce L11, nosBonseT ocylectBuTb
onepaTuBHYl0 3ameHy npubopa 06e3 AeMOHTaxa MOAKMIOYEHHBIX K HEeMYy BHELHUX NWHWA CBSA3W.
MocnenoBaTenbHOCTL 3aMeHbl Npubopa cneayoLas:

4)
5)

6)

oGecTounBaloTCs BCe NMHUMN CBA3W, NMOAXOASILLIME K NPUGOpPY, B T.4. MUHUW NUTaHUS;
BbIBVHYMBAIOTCS KPENEXHbIE BUHTLI (ABA) NO KpasiM KNEMMHOM KOnoaku npuéopa;

CbeMHasi 4yacTb KOMOAKW OTAensieTcs oT npubopa BMeCTe C MOAKMIOYEHHLIMU BHELLHUMM
NMHUAMKM  CBSI3W MPYU  MOMOLUM OTBEPTKM UMM [PYroro MOAXOASLLIETO WHCTPYMEHTa
(oTcoeauHeHVe KIIEMMHOM KOMOAKM NMPeACTaBeHo Ha puUcyHKe 5.5);

npuGop BbIHUMAETCA U3 LUMTA, @ Ha er0 MECTO YCTaHaBIMBaeTCs APYroii ¢ NpeaBapuTenbHoO
yOaneHHo pasbeMHO YacTbio KIeMM;

K yCTaHOBEeHHOMY Npubopy NOACOEAMHSIETCS pasbeMHas YacTb KNeMM C MOAKOHYEHHbLIMM
BHELUHUMU NUHUSIMA CBSI3K;

32BVHYMBAIOTCS KPEMEXHbLIE BUHTbI KITEMMHOW KOSTOAKM.
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PucyHok 5.5 — «BbicTpasi» 3ameHa npu6opa
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6 Pexumbl paboTbl npubopa

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

6.1 Pexum PABOTA

Pexum PABOTA sBRSeTCS OCHOBHbIM 3JKCMMyaTauWOHHBbIM PEXUMOM, B KOTOPbIA Mpubop
aBTOMaTUYECKM BXOAUT MpY BKMHOYEHUM NUTaHUS. B AaHHOM pexvmMe npor3BOAMTCS ONpoC BXOAHOMO
[aTyvka C BblYMCIIEHVMEM MO MOMYYEHHbIM AAHHBIM TEKYLUMX 3HAYEHWN U3MEPSIEMON BENUYMHBLI U
oTOBpaKeHnem nx Ha LMdPOBOM MHAMKATOPE U BbiAavert HeobXoAMMbIX CUTHANOB PErynnpoBaHus Ha
BbIXO4HblE YCTPONCTBA.

B npoLecce paboTbl Nprbop KOHTPONMPYET UCMPABHOCTb BXOAHOTO AaTyka U, B Criyvae BO3HUKHOBEHUS!
aBapyum Mo BXody, CUrHanmsvpyer o0 3TOM BbIBOAOM Ha LMPOBOM MHOMKATOP COOOLLEHMS,
COOTBETCTBYHOLLIErO aBapuiiHol cutyauum (cm. Mpunoxenuve ). PaboTa BbIXOQHOTO YCTPOMCTBA, CBSI3aHHOrO
C 3TVM BXOZOM, Npy 3TOM GrokMpyeTcs (nepeeoanTcst B 6e30macHoe COCTosIHWE, ONpeAErieHHOe B NapaMeTpe
A1-9 (A2-9)). ABapuiiHasi cuTyauusi BO3HWMKAET MPU BbIXOAE M3MEpPSieMOW BenuYuHbl 3a OOMyCTUMbINA
[ManasoH KOHTporist (CM. Tabnuuy 2.2) unm npu BbIxode M3 CTposi Aatynka (06pbIB U KOPOTKOE 3aMblkaHue
TEPMOMETPOB COMPOTUBIIEHNS], 0OPLIB TEPMONAaPbI UM YHADULIMPOBAHHOIO AATYMKA).

BHumanume. MpuGop nHanumpyer:

—  TemnepaTypy «XONOAHOro crasi» — B Criydae KOpPOTKOro 3amblkaHusa Tepmonaphbl;

—  3HauJeHue HWXHero npegena guanasoHa — B Cllyyae KOpOTKOro 3amblkaHus gatumkos 0...1 B,

0...5 MA, 0...20 MA 1 o6pbiBa gatumkoB 0...5 MA, 0...20 MA;
—  3HauveHwue cepefuvHbl AuanasoHa — B Cyvyae KOpOTKOro 3amblkaHus garymka —50...+50 mB.

B  pexume PABOTA npubop ynpaBnseT BHELWHWM WCMOMHUTENbHLIM YCTPOWCTBOM.
BusyanbHblli  KOHTpOfb 3a paboTol  BbIXOAHOrO  YCTPOWCTBA  OMCKPETHOrO Tuna  MOXeT
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OCYLLECTBNATLCA onepaTtopoM nNo cBetoamoay «K». 3acBeTka cBeToaMoga CUrHanmuavpyer o
nepesoge Bbixoga B cocTosiHne BKITKOYEHO, a rawenune — B coctosiHne OTKITKOYEHO.

BHumanme! MNpu ncnonb3osaHmn aHanorosoro Beixoda (BY tvna U vnu Y) ceetogmon «K» He
3a0eNCcTBOBaH.

6.2 Pexxum MPOrPAMMUPOBAHUE

Pexum NMPOTPAMMUNPOBAHUE npegHa3HayeH ons 3agaHus 1M 3anucu B 3HEProHe3aBnCUMYyo
namsaTb npubopa TpebyeMbix Mpu 3KCnnyaTauuyM nporpamMypyeMbiXx napameTpoB. 3afaHHble
3Ha4YeHVs NapaMeTpPOB COXPaHSIIOTCSA B MaMaTy Npubopa npuv BbIKIIOYEHUN NMUTAHUS.

MpumeyaHus.

1. Tpuv coxpaHeHn n3MeHeHHbIX 3HaqeHU napameTpos b1-0 1 b1-7 BbixoaHble YCTPOMCTBaA NEpeBOasTCs

B Ge3onacHble COCTOsSHWS, OnpeaerneHHble napametpamy Al-9 u A2-9. lMpy v3veHeHun Apymx
napameTpoB Nprbop ocTaeTcst B paboyeM COCTOSHUN.

2. 3Hayenve napametpa b1-7 onpeaensieT TOHHOCTb OTOBPAKEHMS MHAVKALMM U MacLLTabupyeT 3Ha4eHus

1 avianasoHbl napametpo T, Xp, C1, C2, A1-2, b1-5 1 b1-6. MacwrabupoBaHyie BbINONHAETCS MyTem
YMHOXEHUS TEKYLLMX 3HAYEHW YKa3aHHbIX NMapameTpoB Ha koadhduumeHT 10™, rge X — 3HaueHve
napamveTtpa b1-7 .

Ecnn B Teuenne 20 cek B pexume NMPOIPAMMUPOBAHUE He npousBoguTcs onepauun ¢
KHOMKamu, Npubop aBToMaTMyecku Bo3BpallaeTcs B pexxum PABOTA.
B npuGope ycTaHOBNEHO ABa YPOBHSI NPOrpaMMUpoBaHusi.
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Ha nepBoM ypoBHe  ocyLlecTBnsieTcs
NpOCMOTP W W3MEHEHWe 3HayeHuih napameTpoB
perynupoBaHusi: yctaBkn T n koadduumeHTtos Xp,
7, Ty, @ Tawke yctaBok C1 u C2. Bxog Ha nepBbii
YypOBEHb  MPOrpaMMUPOBaHUS  OCYLLECTBSETCH

nPar,
KPaTKOBPEMEHHbIM  Ha)XaTuemMm Ha KHOMKY

MocnepoBatenbHOCTL  paboTbl C  NpubopomM  Ha
nepBOM ypOBHE MPOrpaMMMpOBaHUSA NpuBedeHa Ha
pucyHke 6.1.

Ha BTOpoM ypoBHe mnporpaMMMpoBaHUsi
ocyLlecTBnsieTcs  NPocMOTp U Heobxoaumoe
N3MeHeHve PYHKLMOHAMbHbIX napameTpoB
npubopa. ®PyHKUMOHamNbHbIE MapameTpbl npubopa
pasgeneHbl Ha rpynnel A n b. B rpynne A
HaxodsaTCs MapameTpbl, OnpeAensiowme ormKy
paboTbl npubopa. B rpynne b — napameTpel,
oTBevalolLMe 3a HaCcTPOWMKy M3MEepUTENbHOW YacTu
npubopa.

— Pexum PABOTA

) Gamame yoraai A Y |
(MaMeHenMe B Manasose |
patore parimka) |

] 3anaHwe ructepesuca ana nv'i
| (Mamenenme ot D po BepxHero |
Npenena AManasoHa ]

paboru fatymka) N

PucyHok 6.1 — NocnepoBaTenbHOCTb
paboTbl c NPMGOPOM Ha NepBOM
YPOBHe NporpaMmmMnpoBaHus

MoapobHoe onucaHne napameTpoB npveeaeHo B MpunoxeHun B.
Bxop Ha BTOpOW ypOBeHb MPOrpamMMMPOBAHMUSI OCYLLECTBIISIETCS HaXaTWeM U yAepKuBaHWEM

KHOMKN

He MeHee 3 c. MNocnenoBaTenbHOCTY NpoLeaypbl NPOrpaMMUpoBaHusi ipuGopa Ha BTOPOM

ypPOBHe Ansi o6enx rpynn napameTpoB NpuUBEAEHbI Ha pUCyHKax 6.2 + 6.4.
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0Ons 3awutbl napameTpoB OT
HeCaHKLMOHNPOBaHHOIO
M3MEHeHMss pabounx pexmMmoB B
npubope  cnyxkaT  napameTpbl
cekpetHoctu A0-0 wm b0-0, B
KOTOpbIX YCTaHaBnvBaeTcs 3anpet
Ha N3MeHeHve napameTpoB
COOTBETCTBYIOLLIEN rpynnbl n
napameTpoB perynupoBaHus. [pu
YCTaHOBNEHHOM 3anpete
paspeluaeTcs TOMbKO MNPOCMOTP
paHee 3aaHHbIX 3HaYeHun
napameTpoB 3TWX rpynn.

Hoctyn k 3TuM napameTpam

| Ycranoera kopa
BXO0A B DOLEAYDY |
ocTHpoRKA

bl=—" aUt

r
I
I

AR MGPIMETDOR | | [ NapaMeTpos :
| TPYNNG A Caa. pHC. 5.3_, | TPYTING b CM. PHC. S.d_l

CEKPETHOCTU OCYLLECTBIISIETCS TOMBKO Yepes Koabl:
—  ona rpynnel napameTpos A kog goctyna 35;
-~ Ons rpynnsl napameTpos b kog aoctyna 24b.

BHumanwue! [1n1s1 Bo3BpaTa BCeX 3aBOACKMX YCTAHOBOK Heobxoammo HabpaTs kog { .
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PucyHok 6.3 — NocnepgoBaTtenbLHOCTL paboThl ¢ NPUGOPOM Ha BTOPOM YPOBHE
nporpamMmMmupoBaHus (AN rpynnbl napameTpos A)
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PucyHok 6.4 — NocnepoBaTenbHOCTbL Pa6oTbl C NPMGOPOM Ha BTOPOM YPOBHE
nporpamMmmupoBaHus (Ans rpynnbl napameTpos b)
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7 TexHuyeckoe obcnyxuBaHue
7.1 O6wme yKkasaHusA

TexHuueckoe obcnyxuBaHue npubopa NPOBOAUTCS HE pPeXe OOHOro pasa B LUECTb MECSILEB U
COCTOUT B NPOBEPKe KpenneHusi npubopa, BUHTOBBIX COEAMHEHWI, a Takke yaaneHuy nbinv v rpsiau ¢
KnemMmHuka npubopa. Mpu BbINONHEHUM paboT Mo TexHU4eckoMy obcnyxwuBaHuio npubopa crnenyet
cobnopatb Mepbl 6E30MACHOCTU, U3NOXEHHbIE B pasaene 4.

7.2 KOcTtupoBKa npubopa

BHumanue! KOcTupoBKy npuGopa [AOMKHbI BLIMOSHATL NWLA, MMeloLMe COOTBETCTBYHIOLLYIO
KBanudukaumio n Heobxoammoe obopyaoBaHue.

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

Ha kopnyc npu6opa 1 npukpenneHHbIX kK HeMy Tabnuykax HaHOCSTCS:

—  HauMmeHoBaHue npubopa;

- cTeneHb 3awwmtbl kopnyca no FOCT 14254;

—  HanpsbkeHue u4acTtoTa nuTaHus;

—  noTpebnsiemas MOLLHOCTb;

—  Knacc 3aluTbl OT nopaxeHusi anekTpuyeckum Tokom no NOCT 12.2.007.0
—  3HaK yTBEpXOEHWs Tuna cpeacTB U3MEpPEHUN;

—  3Hak cootBeTcTBUsi No FOCT P 50460;

—  3aBOACKOW HOMep npubopa u rod Bbimycka.

Ha I'IOTpe6VITeJ'IbCKy}O Tapy HaHOCATCA:

—  HaumeHoBaHwe npudopa;
—  3aBopfcKoii Homep npubopa v rof BbiMycka.
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9 YnakoBKka npubopa

YnakoBka npu6opa npoussoautcs B cootBeTcTBumM ¢ FTOCT 23088-80 B noTpebuTensekyto Tapy,
BbIMOSIHEHHYIO U3 KOpoboyHoro kapToHa no MOCT 7933-89.
YnakoBka u3genui npu nepecbinke novron no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHUue

10.1 MpurbGopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe ntoboro Buga. KpenneHue tapbl B
TPaHCMOPTHLIX CPEeACTBax [AOSMKHO MPOM3BOAUTLCA COMMAcHoO npaswunaM, AenCTBYIOWMUM  Ha
COOTBETCTBYHOLLMX BUAAX TpaHcnopTa.

10.2 Ycnosus TpaHCNOPTUPOBaHUSA AOSMKHbI cooTBeTCTBOBaTh Yycnosusam 5 no FOCT 15150-69
npu TemnepaType oKkpyxatoLiero Bo3gyxa oT MuHyc 25 o +55 °C ¢ cobniogeHmem mep 3alwmTbl OT
yAapoB 1 BUGpauui.

10.3 lNepeB0o3Ky OCyLLECTBMASATL B TPAHCMNOPTHOW Tape MOLUTYYHO NN B KOHTENHEpax.

10.4 YcnoBus xpaHeHuWs B Tape Ha cKnaje W3rotoButens wu notpebuTtens OOmKHbI
cooTBeTcTBOBaThL ycroBusam 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MpUCYTCTBOBaTb
arpeccuBHble NpUMecH.

Mpubopbl cnegyeT XxpaHUTb Ha CTennaxax.
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11 KomMnneKkTHoOCTb

MpuGop 1 wr.
MacnopTt 1 aka.
PykoBoacTso no akcnnyataumm 1 oka.
["apaHTUiHbIA TanoH 1 aka.

MpumeyaHmne - MarotoBuTenb ocTaBnsieT 3a cobOM NpaBO BHECEHWUS LOMONTHEHUN
B KOMMSIEKTHOCTb n3aenus. MNonHas KoMNNekTHOCTb ykasaHa B nacnopTe KOHTposnepa.

12 FapaHTUIHbIE O6GsA3aTenbLCTBA

12.1 WsrotoBuTtenb rapaHTMpyeT cooTBeTCTBMe npubopa TpeboBaHusm TY npu cobniogeHun
YCMOBUI 3KCMyaTaumu, TpPaHCNOPTUPOBaHWS, XPaHEHNS U MOHTaxa.

12.2 MapaHTuiHbIN cpok akcnnyatauum 30 MecaueB CO AHSA NPOAAXM.

12.3 B cnyyae Bbixoga npubopa M3 CTpPOs B TEYEHUE rapaHTUMMHOrO Cpoka npu cobniopgeHun
nonb3oBaTeNeM YCroBWI 3KCrnyaTaumu, TPaHCNOPTUPOBAaHUS, XPaHEHUS U MOHTaxa npeanpusitue
M3roToBUTENb 00S3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMW 3aMeHY.

12.4 MNMopsgok nepefayn n3genus B peMOHT coepXaTcs B MacrnopTe U B rapaHTUAHOM TaroHe.
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MpunoxeHue A. NabapuTHbIe YepTeXn KOpnycoB npudopa

PucyHok A.1 geMoHCTpupyeT rabGapuTHble M YCTaHOBOYHbIE 4YepTexu npubopa HaCTEHHOro

Kpennenusi H.

60 105 yronok

KPOHWITEAH

<130
115

PucyHok A.1 — MNpu6op HacTeHHoro kpenneHus H

I'Ipumeqal-wle - BTyJ'IKVI nogpesatb B COOTBETCTBUU C AMAaMETPOM BBOAHOIO kabens
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Ha pucyHke A.2 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kpennenus LL1.

uKCaTOpHI NHUEBAA NAHENb WMTA

\&5

PucyHok A.2 — MNpu6op wutoBoro kpenneHus L1
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Ha pucyHke A.3 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kpennenus LL2.

NWLSBAA NAHeNk WMTa

PucyHok A.3 — MNpu6op wuTtoBoro kpennexus LL2
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Ha puvicyHke A.4 npvBeaeHbl rabapuTHbIE M YCTAHOBOYHbIE YepTexu npubopa ¢ KpenreHneM Ha
DIN-periky.

mﬁ_“gi_\"’___"f_ﬂ________.-—

PucyHok A.4 — MNpubop c kpenneHnem Ha DIN-periky
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Ha pucyHke A.5 npuBeaeHbl rabGapuTHble U YCTAHOBOYHbIE YepTexu npubopa LWMTOBOrO
Kkpennexus LW11.

JNINUEBaR NaHenb Wuta

2)

:‘ —1

_//

- 0
(o]
00

o00?

|
— e =

PucyHok A.5 — MNpu6op wutoBoro kpennenus LL11
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MpunoxeHne b. CxemMbl noagknoYeHUs npubopa

Ha3HaueHne KOHTaKTOB KIeMMHbIX KONoAok NpnbopoB npveegeHo B Tabnuuax b.1, 6.2, B.3.

Ta6bnuua B.1 — HazHayeHMe KOHTaKTOB KNEMMHOW Konogku npubopa B HacteHHoM H wm

wuroBom L1, LLI2 ncnonHeHusx kopnycos
Homep HasHauyeHue Homep HasHaueHue
KOHTaKTa KOHTaKTa
1 Mutanune ~ 90...264 B nnn, 9 Bxon 1-1
nntoc nutanma = 20...375 B
2 MuTtanue ~ 90...264 B unn, 10 Bxog 1-2
MuHyc nuTtaHusa = 20...375 B
3 Bbixog 1-1 11 Bxog 1-3
4 Bbixog 1-2 12
5 Bbixoa 1-3 13 He Mcnonb3yTes
6 Bbixog 2-1 14
7 Bbixog 2-2 15 -24 B
8 Bbixog 2-3 16 +24 B
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Ta6nuua B.2 — HasHayeHMe KOHTAKTOB KIeMMHOWN Konoaku npuéopa B kopnyce 11

Homep HasHauyeHue Homep HasHaueHue
KOHTaKTa KOHTaKTa
1 Mutanue ~ 90...264 B unn, 1
nntoc nutandma = 20...375 B
2 Mutanue ~ 90...264 B unn, 12 HE MCMIoNL3YIoTCA
MuHyc nuTanmsa = 20...375 B
3 He 1CMonb3yHTCS 13 Bxon 1-1
4 14 He ucnornb3yeTcs
5 Bbixoa 1-1 15 Bxopn 1-2
6 Bbixog 1-2 16 He ucnonb3yeTcs
7 Bbixog 1-3 17 Bxog 1-3
8 Bbixoa 2-1 18 He ucnonb3yeTcs
9 Bbixog 2-2 19 -24 B
10 Bbixoa 2-3 20 +24B
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Ta6nuua B.3 — HasHaYyeHMe KOHTAKTOB KNeMMHOW Konoaku npuéopa B kopnyce [

Homep HasHauyeHue Homep HasHaueHue
KOHTaKTa KOHTaKTa
1 MuTtanue ~ 90...264 B unn,
nntoc nutandma = 20...375 B 9 +24B
2 MuTtanue ~ 90...264 B unn,
MuHyc nuTanus = 20...375 B 10 -24B
3 Bbixoa 1-1 11
4 Bbixog 1-2 12
5 Bbixoa 1-3 13
6 Bbixog 2-1 14 Bxog 1-3
7 Bbixog 2-2 15 Bxog 1-2
8 Bbixoa 2-3 16 Bxopg 1-1

Ha pucyHkax B.1 + B.12 npuBeaeHbl cxembl NoAkNoYeHNs npubopa.

\E Beixog X-1 —»
E“:]___ Bobixog X-2 |—

K Harpyake

— Beixog X-3 [—>

PucyHok B.1 — Cxema nogknio4eHUs Harpyskmu

k BY Tuna P

VD1

PucyHok B.2 — Cxema noaknio4YeHUs1 Harpy3ku
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Buixop X-1

(] s
Beixop X-3

tasa

47...68 Om

0.1x630 B

PucyHok B.3 — Cxema nogknto4yeHus cunosoro cumucrtopa k BY tuna C

—= ta3sa

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

— AN

PucyHok B.4 — Cxema nopgkntoyeHusi k BY tuna C
ABYX TUPUCTOPOB, NOAKIMIOYEHHbIX BCTPEYHO-NapannenbHo
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TPM10 Vst ﬂm 47...680m
Buixopg 1-1 R2 == C10.1x630B
Buixopg 1-2
Buixog 1-3 5...20 xOm
Boixopg 2-1
Bbix0a 2-2 - ﬂns 47..680m
Bbixog 2-3 _‘ R4 == C20.1x630B

5...20 kOm
vs3 ﬂns 47...680m
RO == C3 0.1x630B
5...20 kOm

PucyHok B.5 — Cxema nogknto4yeHusi Tpex CUMUCTOPHbIX onTonap
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|

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

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

le" Ve Buixog X-3 pene
R, | _
2... 10 xOm
PucyHok B.7 — Cxema nogkntoyeHus Harpy3ku PucyHok B.8 — Cxema nogkntoueHUs1 Harpy3ku
k BY tTuna 'y kBYTMna T
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TC Bxop x-1

T,°C Bxop x-2

Bxop x-3

PucyHok 6.9 — Cxema nogkntoyeHus
TepMoMeTpa CONnpoTUBIEHUSA

Bxopa x-1

Bxopa x-2

Bxop x-3

PucyHok B.11 — Cxema nogkntoueHus
aKTUBHOrO AaTyuKa C BbIXOAOM B BuAe
HanpsbkeHusa -50...50 mMB unn 0...1 B

Bxop x-1

m +

Bxop x-2
C Bxop x-3

PucyHok 5.10 — Cxema nogknioueHus
TepMO3neKTpuyeckoro npeo6pasoBartens

+ &—
I Q Bxop x-1
Bxop x-2
Ry
- Bxop x-3

Ry=50,000 = 0,025 Om
PucyHok B.12 — Cxema nogknioyeHus

aKTMBHOrO AaTyMka C TOKOBbIM BbIXOA,0M
0...5 MA unu 0(4)...20 A
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MpunoxeHue B. NMporpammupyemble napameTpbl

MpunoxeHue copepxuT epeyeHb MporpamMMUpyeMbiX MapameTpoB npubopa B TabnuyHOM

Buae.

MporpammupyemMble napameTpbl NpeacTaBneHbl B Tabnuue B.1.

Ta6nuua B.1 — lNepeyeHb nporpaMMmupyeMbix NapamMeTpoB

MNapameTp Donyctumble 3aBopckas 3HaueHus
0603HauYeHne | HazBaHue 3HavYeHus KommenTapun yCTaHOBKa nonb3oBaTtens
OcHOBHbIe NapamMeTpbl perynupoBaHus
*T YcraBka ons
nna- -999...9999 [en. uam.] 30.0
perynsitopa
v VikTerpankhas 0...9999 [cex] 50.0
NOCTOsIHHas!
T AudpdepeHun-
anbHas 0...9999 [cek] 10.0
nocTosiHHas
*Xp Monoca
nponopuuo- 0.001...9999 [ea. nam.] 50.0
HanbHOCTW
*C1 HwxHsis
ycTaBka -999...9999 [ea. nam.] 29.0
KoMnapatopa
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MpoaomxkeHue Tabnuubi B.1

MapameTp HonycTtumble KommeHTapum 3aBoackasa 3HaueHus
O603HavyeHue HasBaHue 3HaueHus ycTaHoBKa nonk3osarens
*C2 BepxHsis

ycTaBka -999...9999 [ea. nam.] 31.0
KoMnapatopa
F'pynna A. MNapamMeTpsl, onucbiBawLme NOruky pa6oTbl npubopa
A0-0 MapameTp 01 PaspelueHo un3meHsITb 01
CeKpeTHOCTH napameTpbl perynupo-
Ans rpynnel A BaHWS UM napameTpsbl
rpynnbl A
02 3anpeleHo  U3MeHATb
napameTpbl rpynnbl A,
npyv 3TOM BO3MOXHO
M3MEeHsITb  napameTpsbl
perynmpoBaHust
03 3anpeLleHo  U3MeHATb
napameTpbl rpynnbl A,
a Takke napameTpsbl
perynmpoBaHust
*A1-2 30Ha Heuys- 0...999.9 0.0
CTBUTENbHOCTN
A1-3 OrpaHuyeHmne 0...100 100
MaKkcumarsbHon
MOLLIHOCTU
A1-4 Tun UM 0 Harpesatenb 0
1 oxnaguTens
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MpoaomxkeHue Tabnuubi B.1

MapameTp HonycTtumble KommeHTapum 3aBoackas 3HauyeHus
OG6osHaueHne | HaspaHue 3HaueHus yCcTaHOBKa | Monb3oBaTens
A1-5 Mepvioa WM 0...99 10
A1-8 MunumansHas 6, 10, 20, 50, MC 200
LNUTEnNbHOCTb 75, 100, 120,
mmnyneca WWM 150, 175, 200
B MC
A1-9 CocTosiHne BY1 oFF BbIKIMIOYEH (] %
npu MOLLIHOCTM ) OFF
HeucnpasHOCTH on BKITIOYEH (100 %
MOLLIHOCTM )
A2-1 Pexum paboTbl oFF BbIKITIOYEHO
ycTpolicTsa 01 npsiMon rmctepesmc
CpaBHeHNsA (ansa HarpeBaTens)
02 obpaTHbI  rucTepesunc
(ana oxnagutens) oFF
03 M-o6pa3Has
XapaKkTepucTuka
04 U-o6pasHas
XapaKkTepucTuka
A2-9 CocTtosiHue BY2 oFF BbIKIMIOYEH (] % oFF
npu MOLLIHOCTM )
HencnpasHOCTN on BKIOYEH (100 %
MOLLHOCTH )
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MpoaomxkeHue Tabnuubi B.1

MapamerT OonycTumble 3aBopackas 3HauyeHus
0603Ha'-IeHMeFT HaM:eHOBaHMe 3HZ‘-IeHM9| KOMMeHTapMM yCTaHOBKa nonb3oBartens
I'pynna b. I'Iapame'rpbl, onucbiBawowme aMmepeHus 1 UHQUKauuro
b0-0 MapameTp 01 paspeLLeHo N3MEHsTb 01
CeKpeTHOoCTn napameTpbl rpynnbl b
Aans rpynnel B 02 3anpeLLeHo N3MEeHATb
napameTpsbl rpynnsl b
b0-5 Pexum oFF BbIKIIOYEH
6bIcTpPOro on BKITIOYEH oFF
n3MmepeHusa
b1-0 Kon Tvna 01 Cu 50 (¢=0,00426 °C ) 01
natunka 09 50M (0:=0,00428 °C 1)
07 Pt 50 (¢=0,00385 °C ')
08 50N (¢=0,00391 °C )
00 Cu 100 (¢=0,00426 °C %)
14 100M (0¢:=0,00428 °C ™)
02 Pt 100 (0:=0,00385 °C )
03 1000 (¢=0,00391 °C %)
29 Ni 100 (¢=0,00617 °C %)
30 Cu 500 (=0,00426 °C %)
31 500M (0=0,00428 °C )
32 Pt 500 (0:=0,00385 °C )
33 5000 (¢=0,00391 °C ")
34 Ni500 (=0,00617 °C )
35 Cu 1000 (0:=0,00426 °C 1)
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MpoaomxkeHue Tabnuubi B.1

MapamerT OonycTumble 3aBoackas 3HaueHus
0503HaquMep Hau:euoaauue 3HZ‘leHM$| KommenTapun yCcTaHOBKa | nonb3oBaTtensi
36 1000M (0:=0,00428 °C )
37 Pt 1000 (0:=0,00385 °C ™)
38 1000M (0:=0,00391 °C 1)
39 Ni 1000 (0:=0,00617 °C %)
15 53M (0:=0,00426 °C 7
04 TXK (L)
20 TXKK (J)
19 THH (N)
05 TXA (K)
17 TN (S)
18 00 (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 Hanpspkenue -50...+50 mB
13 Hanpsxexne 0...1B
42 PK-15
43 PK-20
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MpoaomxkeHue Tabnuubi B.1

MapameTp Donyctumble KommeHTapum 3aBopckas 3HaueHus
OGo3HavyeHue HasBaHue 3Hauenus ycTaHoBKa none3osarens
44 PC-20
oFF BbIKMIOYEH
b1-1 Koppekuust -50.0...+50.0 Cymmmpyetcs ¢ 0.0
«CABWT xapa- VN3MEpPEHHbLIM
KTEPUCTUKI» 3HaYeHVeM
b1-2 Koppekuus 0.900...1.100 MN3mepeHHoe 3HayeHve 1.000
«HaKIOH xapa- YMHOXaeTcs Ha 3afaH-
KTEPUCTUKN» HbIV KO3 pULMEHT
b1-3 Pexum paboTbl oFF BbIKMIOYEH oFF
BbIYMCIINTENS on BKITIOYEH
KBagpaTHoro
KOpHsi
*b1-5 MokasaHune —999...9999 [ea. nam.] 0.0
npubopa ans
HWXHEro npegena
YHUDULMPOBaAH-
HOro BXOQHOrO
curHana
*h1-6 MokasaHune —999...9999 [en. uam.] 100.0
npubopa ans
BepXHero npege-
na yHuduumpo-
BaHHOTO BXOQHO-
ro curHana

e




MpoaomxkeHue Tabnuubi B.1

MapameTp

O6o3HavyeHue

HasBaHue

[fonyctumblie
3Ha4YeHus

KommeHTapumn

3aBopckas
ycTaHOBKa

3HauveHus
nonb3oBartensi

b1-7

Monoxexne
LecaTU4HoOn
TOYKW Npu
nHOMKaunm
napameTpoB

0,1,2n
3

Cwm. Mpumevaxmne
Ha cTp. 48

1

Monoca
umncpoBoro
dunbTpa

0.0...30.0

[ea. nam.]

30.0

MocTosiHHas
BpeEMeEHM
uncpposoro
dunbTpa

[cek]

MpumeyaHus

1. MapameTpbl b1-3...b1-6 AoCTynHbLI ANS peaakTUPOBaHWUS, eCrniv Ha BXOA4Ee WMCMOoNb3yeTcsl YHUMDULMPOBAHHbIN
[aTtyuk (CoOoTBETCTBYET 3HaveHuto napameTpa b1-0 = 06,10...13).
2. MapameTpbl A2-1 1 A2-9 He [OCTYNHbI ANS pedakTrpoBaHns y moandukaumm TPM10-X.C3

* - OTMeYeHbl NapameTpbl, 3Ha4YeHUsI KOTOPbIX MEHSAOTCSA NPU 3MeHeHun napameTpa bl1-7.
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MpunoxeHue I'. CoeanHeHne TepMOMETPOB COMPOTUBIIEHUS C
npubopom no ABYXNPOBOAHOWN CXeme

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

CoenvHeHne TepMomMeTpa C MpMOOPOM NO ABYXMPOBOAHOW CXeme NPOV3BOAUTCH B Cryyae
HEBO3MOXHOCTU MWCMOMb30BaHUSI TPEXMPOBOAHON CXeMbl, HampuMep MpW ycTaHOBKe npubopa Ha
obbekTax, 060pyAOBaHHbIX paHee NPONOXEHHbIMU ABYXMNPOBOAHLIMU MOHTaXHbLIMW Tpaccamu.

CnepyeT NOMHWUTB, 4TO nokasaHus npubopa OyayT 3aBUCETb OT U3MEHEHWS COMPOTMBIEHUS
NpOBOAOB NNHWUN CBSI3N «TEPMOMETP — NPMOOP», NPOVUCXOASLLErO NOA BO3AENCTBUMEM TemnepaTtypbl
oKpyxatowiero Bo3ayxa. [ns KoMmneHcauum napasvTHOrO COMPOTMBIIEHWS TMPOBOAOB  HYXHO
BbINOMHUTL criegytolne AeNCTBIS.

1) Mepen Hayanom paboTbl yCTaHOBUTL NEPEMbINKU MeXay koHTakTamu Bxop X-1 u Bxog X-2
KneMMHuKa npubopa, a ABYXNPOBOAHYIO MUHUIO NOAKMIOYNTL, COOTBETCTBEHHO, K KOHTakTam Bxog X-2
n Bxopg X-3.

2) MopgknoYnTb K NPOTUBOMOSOXHBIM OT NPUGOpa KOHLAM NUHWK CBSA3WN «TEPMOMETP-Npubop»
BMECTO TepMOMEeTpa MarasuH COMPOTUBIIEHWA C KrMaccoM ToyHoCcTM He Gonee 0,05 (Hanpumep,
P4831).

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

4) MNopaTb Ha npubop nuTaHve u Yepe3 15-20 cek Mo NokasaHWaAM LMEPPOBOro MHAMKATOPa
onpeaenuTb BEMUYMHY OTKIOHeHUst TemnepaTypbl 0T 0 °C No KaXgoMy KaHamny U3MepeHust.
5) BBect B namsiTb npubopa 3Ha4YeHUe KOPPEeKUMWM «CABUM XapaKTepUCTUKU» Ans kaHana
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(b1-1), paBHOE NO BENUYMHE NokazaHUAM Npubopa 1 B3TOe C MPOTMBOMNONOXKHBLIM 3HAKOM.

6) MpoBepuTb NPaBUNLHOCTL 3a4aHWs KOPpeKuuW, ANns Yero He M3MEHSIA 3HaveHus conpo-
TUBMNEHUS Ha MarasuHe, NepeBecTy NPMBOP B PEXNM U3MepeHus TemnepaTypbl 1 yoeanTbes, 4To npu
3TOM ero nokasaHus paeHbl 0,0+0,2 °C.

7) OTKNIOYMTL NUTaHWe ¢ npmbopa, OTCOeANHUTL JIMHMIO CBA3WN OT MarasnHa CONpOTMBIEHWI 1
MOAKIIOYUTE ee K TEPMOMETPY.

Mocne BbINOMHEHNS yKka3aHHbIX AeNCTBUI NPMOOP rOTOB K AarnbHewLen paboTe.
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MpunoxeHue [1. Bo3aMOXHbIe HEMCNPABHOCTU U CNOCOOLI UX

yCcTpaHeHusA

B tabnuue [.1 npeactaBneHbl BO3MOXHbIE HEUCNPABHOCTY U CNOCODbI MX YCTPaHEHUSI.

Ta6bnuua 0.1
MposiBneHue Bo3moXHasi npuunHa Cnoco6 ycTpaHeHusi
Ha wvHgvkaTope B pexume
PABOTA oTobGpaxatoTcs:
nldE OaHHble B ALIIM ele He roToBbI Mopoxpatb 2...3 cek
ooH Temnepatypa xonogHoro cnas | NpoBepuTb Temneparypy
Bbille AonycTMon (MeperpeB | OKpyxkatwllero  Bosgyxa  (He
npubopa) pormkHa npesbiwatb 105 °C)
oo Temnepatypa xonogHoro cnas | NpoBepuTb Temneparypy
HKe OOMyCTUMON | OKpyxalllero  Bosgyxa  (He
(nepeoxnaxaeHve npudopa) AormkHa 6b1Tb Hke -50 °C)
HHHH BbluncneHHoe 3HaveHne BxogHon | CBepuTb KOA AaTyvka B mapametpe
BENMYMHbI  Bbile gonyctumoro | b1-0 c hakTuyecku
npegena NnoACcoeAUHEHHBIM JaTYMKOM
INAAA BbluvcneHHoe 3HaveHve BxoaHou | CBepuTb ko JaTyvka B MapameTpe
BENMYMHbI  HWke pgonyctumoro | b1-0 c hakTuyecku
npepena NoACOeAUHEHHBIM JaTYUKOM
O6pbIB MK KOpOTKoe 3aMblikaHue | MpoBepuTb paboTocnocobHOCTL
yHMBepcanbHoro patuuka 4...20 | patuvka

MA
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

- -1 O6pbiB TepmomeTpa | lMpoeeputb  paboTocnocoGHOCTL
COMPOTUBINEHUS WM TEPMO3Tek- | AaTtumka
TPWHECKOro NpeobpasoBaTensi.
Ona  yHUMUMPOBaHHOMO Aatymka
0...1 B curHan Ha Bxoge npubopa
npesbiwaet 1,1 B

aonn KopoTkoe 3amblkaHve TepmomeTpa | [Nposeputb paboTocnocobHOCTL
COMPOTUBINEHUSA Aartivka

HC BblumucneHHoe 3HaveHue Bblwe | V3MeHWTb pa3psaHOCTL
[O0mMycTUMOro npegena | MHAMLMPYEMbIX 3HaYEHWIA
MHAMKaLMK

lo BblumcneHHoe  3HaveHve  Hike
[O0mMycTUMOro npegena
MHOMKaLMK

3HaveHne TemnepaTypbl Ha
vwHgvkaTope B pexume
PABOTA He cooTBeTcTBYET
peanbHon

HeBepHbIn kog TMNa gaTynka

B napametpe b1l-0 3agaTb kog,
COOTBETCTBYHOLLUN
ncnonb3yemMomy — AaTyuky
Mpunoxexue B)

(cm.

BBeaeHb! HeBepHble 3HaYeHUs
«CABWUra XapaKTepucTuKu» 1
«HaKIoHa XapaKTEPUCTUKNY.

B napametpe bl-1 yctaHOBWUTHL
0.0, B b1-2 ycraHoBuTb 1.000
(cm. MpunoxeHwne B)
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MpoaomxeHune Tabnuubi 4.1

lMposiBneHue Bo3moxHas npuinHa Cnoco6 ycTpaHeHus

WMcnonb3yetca  asyxnposoaHas | [Mpoussectn coeauHeHne no 3-x
cxema coeauHeHus npubopa ¢ | MPOBOAHOM cxeme unu
[aT4YnKOM BOCNOJb30BaTbCHA peko-
MeHgauuamm (cm. MNpunoxexue IN).
HevicTteune 3MNEKTPOMAarHUTHbIX | OKpaHMpoBaTb  NIMHUIO  CBA3N
nomex. patyvka € npubopom, 3KpaH

3a3eMNWTb B OAHON TOYKE.
Ha MHAMKaTope npu | HesepHoe noakntoveHne aatyvka | MNpoBepuTb cxemy MOAKNOYEHUS

Hann4mMn TOKOBOIro CurHana

K npubopy

partymka (cm. Mpunoxexuve b).

oTOGpaxarTCst Hynu MpoeepuTb HanpsixeHve
nuTaHus gaTyuvka
Mpu HarpeBe Temnepatypa | HeBepHoe coeauHeHue npubopa | N3meHuTb NonsipHOCTb
yMeHbLUaeTCcs U npu oxna- | ¢ Tepmonapon NOAKMIOYEHUsT Tepmonapbl  (CM.
XOEHVN yBenmunBaeTcs Mpunoxenne b)
HesepHo BbIMofiHeHo | MpoBeputb npaBUNbLHOCTb
nogcoeanHeHne NnoACOEANHEHNA WUCMOMHUTENbHO
MCMOSHUTENBbHOIO MexaHu3ma MexaHn3ma
Mpn HarpeBe Temnepatypa | HeBepHoe coepguHeHue npubopa | N3meHuTb nonspHoOCTb
yMeHbLUaeTCcs U Mpu oxna- | ¢ Tepmonapomn NOAKMIOYEHUsT Tepmonapbl  (CM.
XOEHUN yBeNnuynBaeTcs Mpunoxenvne B)
He paboTtaeT BbixogHoe | 3agaH HEBEpHbIM pexum paboTbl | 3agatb B napametpe A2-1

yCTPONCTBO

YCTPONCTBA CPaBHEHUs

Tpebyemblii pexum paboTbl (CM.
Mpunoxexue B)
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OkoHuYaHue Tabnuubi .1

lMposiBneHue

Bo3moxHas npuinHa

Cnoco6 ycTpaHeHus

BbixogHoe ycTpolcTBO He | 3ajaH HeBepHbIl pexum pabotbl | 3agaTte B napametpe A2-1
cpabaTbiBaeT npu OOCTU- | YCTPOMCTBA CpPaBHEHUSI Tpebyembii pexum paboTbl (CM.
YKEHUW 3aaHHbIX rPaHNULy Mpunoxexune B)

HeBo3MOXHO M3mMeHuTb | BbicTaBneHa 3awmTa oT | 3agatb B napameTpe A0-0
3HayeHus napameTpoB | U3MEHEHUS yCTaBOK 3HayeHne 01 wnm 02 (cm.
MWA-perynsaTtopa n Mpunoxexune B)

YCTPONCTBA CpaBHEHWs

Henbss  u3aMeHuTb  napa- | BbicTaBneHa 3awmTa oT | B napametpe A0-0 u b0-0

MeTpbl rpynnbl A n(unun) b

N3MEHEeHNA yCTaHOBOK

3agatb 01
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MpunoxeHue E. KOcTupoBka npubopos

E.1 O6wme ykasaHus

lOcTpoBka [OorkHa  MPOM3BOAMTLCS — TOMBKO  KBanMUUMPOBaHHLIMKW  CrieuuanucTamu
METPOIIOrMYECKUX CyXG6 Mpu yBenmMyeHUn MOrpeLHOCTU U3MEPEHWUS BXOAHBLIX MapameTpoB CBepX
YCT@HOBMEHHbIX 3HAYeHWiA. MpPOM3BOAMTCS HOCTMPOBKA TOMbKO aHANOroBbIX BbIXOAOB. YHMBEPCArbHbIE
BXoAbl Npybopa 06rnafatoT BbICOKON TOUHOCTLIO U3MEPEHWS U HE TPEBYIOT FOCTUPOBKM.

E.2 KOcTupoBKa BbIXOOHbIX

uncpoaHanoroBbIX NpeobpaszoBarenen g % ©
«napameTp-Tok» 4...20 MA (Bbixog Tuna W) it R%m@
Beixon X-1 2 L
Buixop X-2 —
MogknounTb K KOCTMPYEMOMY BbIxog4y Harpy3ky Ru, n
BONMbTMETP cormacHo pucyHky E.1. B kavecTBe Ru MOXHO Brxon %-3
ncnonb3oBaTbh Mara3vH conpotmenenunii P4831 unun nogobHein emy 248
C knaccom ToyHocTu He Gonee 0,05, a kayecTBe BonMbTMETPA — +24B !
npubop c krnaccoMm ToyHocTM He Gomnee 0,05, Hanmpumep B1-12. 4 !
YcTaHoBUTbL Ha MarasuHe 3HadeHue conpoTmeneHusa 500,00 Om. ’i\
Mopatb nuTaHve Ha npubop. Ha umdpoBOoM uHOMKaATOpE
npubopa oToGpasuTcs Tekyllee 3HauYeHne U3MepsieMon BEeSIMYMHBI. B1-12
Mpubop HaxopuTcs B pexume PABOTA.
KOctupoBka 3aknoyaeTcd B Noabopke  kO3h(UULMEHTOB  Anis Pucytok E.1

MWHUManNbHOINro N MakCMMarnbHOro 3Ha4eHuA BbIXOAHOIO TOKa.
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HOcTupoBKka MMHUManNbLHOro 3HavYeHusi (4 MA) BbIXOAHOTO TOKa:

BONTK B pPeXum 3adaHna koaa nytemMm HaxaTtua n yaepxaHna He meHee 3 ceK. KHOMKn

S pYA
3agaTtb kHonkamu [N 1 [V snauenme kopa toctuposku — 200;

near,
HaxkaTb KHOMKY . Ha uudpoBom uHAMKaTOpe npuGopa nosiBUTCA
3HayeHMe napameTpa noAaGopa, COOTBETCTBYOLLEE MWUHUMANbHO
BO3MOXHOMY 3HAUYEHWIO BLIXOAHOMO TOKa;

KHOMKamu Ig n [g Ha nu 7

LeBoi naHenu npubopa ycTaHOBWTb Takoe
3HayeHve napameTpa nogbopa Ha nHaMKaTope npubopa, 4ToOLI NageHe
HaMpsHKeHNs Ha MarasvHe COMnpoTUBIEHMI Gbino pasHo 2,00+0,02 B
(4To cooTBETCTBYeT MUHUManbHOMy Toky 4 MA). 370 3HaveHue
KOHTPONMpyeTCcs No nokasaHuam BonbTmeTpa B1-12;

HaXxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

HOcTupoBKa MakcMManbHOro 3Ha4eHus (20 MA) BbIXOQHOrO TOKa:

=42
2,008
g ()

¢

N

B1-12

BOWTU B PEXUM 3a[aHus Koga NyTeM HaxaTusi u yaepxaHus He meHee 3 cek. KHonkum E;

S pYA
3aaaTb KHoMkamu IZ 1 ™ sHavenve kopa roctuposku — 200 1,

nPQr;
HaxkaTb KHOTKY . Ha undposom mHaMkaTope npubopa nosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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npubop c knaccom TovHocTM He Gonee 0,05, Hanpumep B1-12.
YcTaHOBUTbL Ha MarasuHe 3HadveHue conpoTtusrneHus 2000,00 Om.
MogaTe nuTaHne Ha npubop. Ha undpoBoM umHOMKaTope
npubopa oTobpasuTcs TeKyllee 3Ha4YeHne U3MePSEMON BENMUYMHBI.
Mpubop HaxoauTcs B pexume PABOTA.
FOcTnpoBka 3aknioyaetcs B noabopke KOIpdMLMEHTOB ANs
MUWHUMArbHOTO M MakCUMaribHOrO 3Ha4YEeHNs! BbIXOAHOTO TOKa.

A M :

KHOMKamu n Ha nuueBoii NaHenu npubopa ycTaHOBWUTL Takoe
3HayeHVe napameTpa nogbopa Ha wHAMKaTope npubopa, 4YToGbI
nafeHue HanpsikeHusi Ha MarasvHe COMpOTMBIEHWIA GbINIO paBHO
10,0£0,1 B (4to cooTBeTcTBYEeT MakcumanbHomy Toky 20 MA). 310
3HayeHVe KOHTPONVPYETCH MO NoKasaHMsaM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

E.3 KOcTtupoBKa BbIXOAHbIX LiMhpoaHaNnoroBbIxX
npeobpa3oBaTenien «napamMeTp-HanpsKeHne»

) &

Praga
0...10 B (Bbixop TuNaY) 000
w1000
MogkniounTb K OCTMpYEMOMY BbIxody Harpysky Ru, un Brxog X-1 — ‘n=2om.ono:;¢
BONMbTMETP cornacHo pucyHky E.2. B kavectBe Ru  MOXHO Buixon X-2
1cnonb3oBaTbh MarasuH conpotueneHuii P4831 unu nogobHein emy ——
C knaccoMm ToyHocTu He Gonee 0,05, a kavecTBe BOMbTMETpa — s |

+24 B
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HOcTupoBka MMHUManbHoro 3HavyeHusi (0 B) BbIxogHOro HanpskeHus:

—  BOWTM B PEXUM 33[1aHUS1 KOAi@ NyTeM HaxaTus U yaepKaHus He MeHee 3 CeK. KHOMKM
S pYA
- 3apatb kHonkamu [N 1 [V snauenne koga toctuposku — 20,

near,
—  HaxaTb KHOTKY . Ha undposom mHAMkaTope npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTBHO BO3MOXHOMY 3HAYEHMIO BbIXOAHOTO TOKa;

—  KHOMKamu Ig " [g Ha nu 7
LeBoi naHenu npubopa ycTaHOBWUTb Takoe
3HadeHve napameTpa nogbopa Ha nHaukatope npubopa, YTobbl NageHue
HaMpsKeHNss Ha MarasuHe conpoTuereHui 6eino pasHo 0,00+0,02 B
(4To cooTBeTCTBYET MUHUMarNbHOMY HanpsikeHnuto 0 B). 3710 3HauveHune
KOHTPONMpyeTCcs No nokasaHuam BonbTmeTpa B1-12;

—  HaxaTb KHOMKY i | Mpubop nepenget B pexxum PABOTA.

B1-12

HOcTupoBka MmakcumanbHOro 3Ha4yeHus (10 B) BbIXoaHOro HanpsXKeHus:

—  BOWTM B PeXVUM 3afjaHns Koaia MyTeM HaxaTus 1 yaepxaHns He meHee 3 cek. Knonku [72;
o 1N
—  3agaTb KHOMKamu IZ u ™! sHavenue kopa roctuposku — 20

nPQr;
—  HaxaTb KHOTKY . Ha undposom mHaMkaTope Npubopa NosiBUTCA 3HaYeHWe napameTpa
nof6opa, COOTBETCTBYHOLLEE MUHUMATTbHO BO3MOXHOMY 3HAYEHMIO BIXOQHOTO TOKa;
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KHOMKamu Ig n [g Ha nn 7

LieBOii NaHenu npubopa ycTaHOBWUTL Takoe
3HauyeHne napameTpa nogbopa Ha uwHaukaTope npubopa, YTOObI
nafeHue HanpsikeHusi Ha MarasuHe COMpOTMBIEHWIA GbINIO paBHO
10,0£0,1 B (4TO cooTBETCTBYET MaKCcMmarnbHOMy HanpsbkeHuto 10 B).
3TO0 3HayYeHne KOHTPONMpyeTCH No NokasaHWAM BonbTMeTpa B1-12.

HaXkaTb KHOMKY eor]. MpuGop nepenget B pexum PABOTA.

B1-12
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MpunoxeHue XK. ABTomaTtn4yeckasa Hactpouka NUO-perynatopa

3apayenn aBTOMaTuyeckon Hactponku [MUO-perynatopa (AHP) sBnsetca onpegerneHue 3a
KOpOTKOE BpEeMsi €ro napameTpoB Ha OCHOBE aHanv3a peakuuM obbekTa perynupoBaHusi Ha
Bo3MyLlaowme BosgeiicTeusa.  [pouecc
aBTOMaTUYECKON  HacTPOMKU  MPOXOAUT
HenocpefcTBEHHO Ha OObekTe, Mo3TOMy

T, ea. wam.p

AN ee OCYLIECTRNEHUs HeobXoammo Tyert2
npeaBapuTEnbHO CKOHCUIYPUPOBaTh Tyer
NpuGop C  MOAKMIOYEHHBIMM K  HEMy Tyer-2
paTuMKamMu " NCMONMHUTEMBHBIMA

MexaHu3amamu. [lpu aTom, ycnosus, B
KoTopbix npoBoanTcst AHP, OOMmxHbI ObITb
MakCUMarbHO NPUONMKEHbI K pearibHbIM Y, % )
yCnoBusIM ~ 3Kcnfyataumm obbekTa, B
4aCTHOCTW, pPEKOMeHAyeTCsi BbICTaBUTb

3HaueHne ycTaBkm (cM. n.  6.2), 100 S ==
MakcumarnbHO NpubnukeHHoe K paboyen. - p—— = '
AsToMaTuyeckas HacTpoika Ho i | Lo HE | Lod
3aKknioyaeTcs B [BYX NOCNeaoBaTenbHbIX 0 >
aTanax packaunsaHus obbekTa t,c

perynupoBaHusi B 0brnactu ycTaskv B npefenax
(Tyemt2) n (Tyem2) nyrem noaa4u
MaKCMMarnbHOro ynpaBnsioLLEero BO3AENCTBUS.
Mpouecc AHP npuseaeH Ha pucyHke XK. 1.

PucyHok X.1 — AHP npu6opa,
pab6oTaloLlero B pexume HarpeBaTens
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Ona 3anycka AHP Heo6xoguMo BbINOMHUTH
onepauwuu, ykasaHHble Ha pucyHke X.2. B npouecce
BbIMOMHEHUS aBTOMaTU4YEeCKON HacTpolku npubop
nonepeMeHHO WHAMUMPYyeT 23Tan, Ha KOTOpPOM
HaxoauTcs AHP, n TeKyllee 3HayeHue
perynupyemoro napametpa. [lo 3aBepleHuto
aBTOMaTU4Yeckon HaACTPOWKM BCe pacCYUTaHHble
napameTtpbl [W[-perynatopa coxpaHawTCcAa B

3HEeproHe3aBUCHUMOIA namstu npu6opa, a
BbIXOAHbIE ycTpowncTea nepeBoasATCA B
6esonacHole COCTOSIHUSA, onpegensiemblie

napametpamu A1-9 u A2-9 (cm. n. 6).

BHumanue! Ecrm B npouecce AHP 3Hauvenve
perynmpyemMon  BENWYMHbI  BbIXOAWUT  3a  Mpeqernsbl
U3MEepeHUs AaTurka, Ha MHAMKaTope BbicBeTUTCs Err.

47500 pempasona

YoTaroesa kosa exoaa

cooooo

=]

PucyHok X.2 — lNocnegoBatenbHOCTbL 3anycka
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MpunoxeHue U. PyyHasa HacTpouka MUO-perynsatopa

MpuBEaEHHbIN HKe MeTOA NO3BOMSET ONPEAENUTL NPUGIIM3UTESIbHLIE NapamMeTpbl Ans PyYHOi
HacTpoliku perynsitopa. OTo GbiBaeT Heo6xoOAMMO B criyvae, ecnv NpoBeAeHWe npeaBapuTenbHon

HacTpPOVK/ B aBTOMaTUYECKOM PEXUME HEAQOMYCTUMO.

MapameTpbl perynMpoBaHus onpenensioTcs Ha OCHOBE NEepexXofHOW XapakTepucTUKU obbekTa
perynupoBaHust. [Nsa CHATUS NepexoAHON XapakTepucTukn obbekT BbIBOAAT B pabouyio obnactb B
PY4YHOM pexume, OOXWOAIOTCS CTabunusaumn perynnpyemon BefMuYMHbl M BHOCAT BO3MYLLEHWE
M3MEHeHWEeM Yynpaenstowero Bo3fdencTBus Ha AY. CTposT rpadwvk 3aBUCMMOCTM U3MEHeHUs
perynupyemMow BenuynHel oT BpeMeHm (M. pucyHok U.1). Micnonb3ays rpadouk, BbIMUCHISAIOT:

T
s =t —T, A o -
Vop = (T2 - Tl)/(toﬁ AY), T?
Tu=4-1; e
Xp =27y Vos;
T, =1,-[0,1...0,25],
roe
Xp — nonoca nponopuuoHansHocTy, [ea. nsm./%]; o
T EhocTosiHHasa 3ana3gbiBaHus, [c] Ti "t
to6 — MOCTOSIHHAs BpeMeHu obbekTa, [Cl; 0 ty
Vos — MakcumanbHasi  CKOpOCTb  U3MEHEHWs
perynupyemMon BEenUYMHbl MPU U3MEHEHWWN 3afaHua Ha PucyHok U.1

oAuH npoueHT, [ea. uam./(c-%)];
T, — UHTEerpanbHasi NoCcTosiHHas, [C];
T1 — HaYanbHOe 3HayeHve, [eq. nsm.];
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T, — yCTaHOBMBLLUEECS 3HAYEHVEe perynnpyemMon BennynHbl, [eq. nam.];
AY — n3MeHeHwue ynpaBnsioLlero Bo3aencrems, [%].
T, — AnddepeHLmanbHas nocTosiHHas, [c].

KOHKpeTHOe 3HayeHue T, ONpefensieTcs C YYEeTOM pearnbHbiX YCMOBWW 3KchnyaTauun u
XapaKTepUCTUK UCMONb3YEMbIX TEXHUYECKUX CPEACTB. Ans Toro, 4Tobbl onpeaenvTb OnTUManbHoe
3HayeHue T;, He0BX0AMMO COMOCTaBUTL PaboTy CUCTEMbI B pearnbHbIX YCNOBUSIX dKCMnyaTaumm npu
OBYX-TpeX pasnuyHbIX 3Ha4eHUsx MHoxuTens (Hanpumep, 0,1; 0,15 1 0,25).

93



INucT perncrtpaunmn nameHeHUn

Ne
U3MeHeHust

Homepa nucrtoB (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nictoB

(cTp.)

Oata
BHeCeHus1

Mognuckb
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