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MpunoxeHue B. MPorpaMMNPYEMbIE MAPAMETPDBI ..........ccouiirriairieniriaieenreatee et esieesreesieesneeneees
MNpunoxexune I'. CoeanHeHMe TePMOMETPOB CONPOTUBIEHUA C MPUGOPOM NO ABYXNPOBOAHOWN

Mpunoxexue [. Bo3aMoxHble HEMCNPABHOCTU U CNOCOGLI UX YCTPaHEeHWS .
Juct perucrtpaumm nameHeHum

HacTtosawmn QoKyMeHT siBNsieTCs penpe3eHTaTMBHLIM BapuaHTOM PYKOBOACTBA MO 3KC-
nnyatauum 2TPMO, MOeHTWYHBIM MO COAEpXaHUKo 3TanoHy PyKOBOACTBA MO 3KChyaTauuu
KYB®. 421210.002 P3, npoweawemy ceptudukaumio B Komnnekte ¢ npubopom B Penepans-
HOM areHTCTBE MO TEXHWYECKOMY PErynMpoBaHUI0 1 METPOSOrUN.




BBepneHune

Hacrosiuiee PykoBoacTBO No 3kcrnnyatauuu npefHasHaydeHo Ansi 03HaKoMIleHUst obcnyxuBato-
LLero nepcoHarna ¢ yCTpONCTBOM, MPUHLMNOM AENCTBUSA, KOHCTPYKLMEN, TEXHUYECKOW aKCniyaTaunen
1 obcnyxuBaHUEM U3MEPUTENST MUKPOMPOLIECCOPHOro AByxkaHanbHoro 2TPMO ¢ yHuBepcanbHbIMU
M3MepuTerbHbIMW BXOAaMu (B AanbHENLEM MO TEKCTY UMEHYEMOro «npubop»).

Mpubop BbINyckaeTcs cornacHo TY 4211-016-46526536-2005 n nmeeT cepTtudmkat COOTBETCT-
Bus TOCT-P. Mpubop 3apeructpupoBaH B [0cynapcTBEHHOM peecTpe cpefcTB usamepeHuii nog Ne

32528.

Mpnbop cootBetcTByeT FOCT 12997 1 OTHOCUTCS K M3AENVAM roCyAapCTBEHHON CUCTEMbI MPO-
MbILUSIEHHbIX NMPMOOPOB M CpeAcTB aBTOMaTu3auuu. [py 3TOM, NO YCTOWYMBOCTM K 3NEKTPOMarHuT-
HbIM BO3AEWCTBMSIM U MO YPOBHIO M3My4yaeMblx paguornomex npubop cooTBeTcTByeT 060pyaoBaHUIO
knacca A no FOCT 51522 (M3K 61326-1).

Mpnbop obnapaeT ynyyLeHHbIMW XapakTepucTUKamu:

nuTaHne npubopa OT CEeTU NepeMeHHOro Toka HanpsbxkeHueMm 90...264 B (HoMuHanbHoe Ha-
npsbkeHne 220 B) yactoton 47...63 'y, nnm ceTn NOCTOAHHOrO Toka HanpsbkeHus 20...375 B
(HOMUWHanbHOe HanpsixeHune 24 B);

BbICOKasi MOMEXOYCTONYMBOCTb K 3MEKTPOMArHUTHLIM BO3AENCTBUSIM;

YBENMUYEHHBI CPOK rapaHTUMW, rapaHTUAHBIN CPOK 06cnyXmBaHus cocTaBnseT 5 ner;
NoBbILLEHVE YHMBepcanbHOCTU npubopa, nossonswowee dornee rmobko Mcnonb3oBaTb Npu-
60pbl U YMEHbLUNTb UX HOMEHKNaTYpy 3a CHET UCMONb30BaHUS:

YHUBEpPCarbHbIX BXOAOB;

BCTPOEHHOIO UCTOYHMKA HanpsbkeHust 24 B ans nuTaHusa akTUBHBIX AaTYMKOB.

anﬁOpbl BbINyCKalTCA Krnacca TO4YHOCTU 0,25 1 0,5. Knacc TOMHOCTM 3aBUCUT OT TWUNa NOAKIO-
YaemMoro BHeLWHero aat4yunka.



Mpnbop n3rotaBnmBaeTcs B pas3nMyHbIX MOAMMUKALIMAX, OTMIMYAIOLMXCA APYr OT Apyra KOHCT-
PYKTUBHBIM ncnonHennem. NHdopmauna o moamdukaumm npubopa 3alumdpoBaHa B KOAe MOMHOMO
YCNOBHOro 0603HavYeHus:

2TPMO -X. ¥

Tun npubopa

KOHCTPYKTUBHOE UCNONHEHWE

0603HaueHWe nepBryHbIX NnpeobpasoBarenei

KOHCprKTVIBHOG UCNOJIHEHUe!:

11 — KopnycC LWMTOBOrO KpenneHus ¢ pasmepamm 96x96x47 MM 1 CTEMNeHbIO 3almUTbl CO CTOPO-
Hbl NepeaHen naHenu IP54;

[abapuTHbIN YepTex kopnyca npubopa npueeaeH B MNpunoxeHun A.

Y — yHMBepcanbHble n3aMepuTenbHble BXOAbl.

Mpumep 3anmcu o603Ha4YeHuss npnbdopa B JOKYMeHTauum Apyrov NpoAaykunm, rae oH MoXeT ObiTb
NPUMEHEH:

MN3meputenb MUKponpouLeccopHbIf AByxKaHanbHbin 2TPMO-L11.Y
TY 4211-016-46526536-2005

Mpumep 3anncn o6o3HaveHnsa npubopa npu ero 3akase: 2TPMO-LL11.Y
[py 3TOM M3roTOBMEHUIO M MOCTaBKE MOANEXUT MU3MEpUTENb MUKponpoueccopHbin 2TPMO B
Kopnyce LWUToBOoro kpennexus W11,
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1 HasHa4yeHue npubopa

M3mepuTenb MUKpONpoLEeCCOpHbIV ABYXKaHanbHbI 2TPMO coBMecTHO ¢ NnepBUYHbIMK Npeobpa-
30BaTeNsAMM (gaTtyvMkamu) npegHasHayveH Ans u3MepeHus TemnepaTypbl U Opyrux U3nYeckmux napa-
METPOB, 3HAYEHME KOTOPbIX BHELLUHUMW AaTymMKaMy MOXET ObiTb Npeobpa3oBaHO B CUrHambl NOCTOSH-
HOrO TOKa UKW HanpsXeHust.

Mpunbop MoXeT BbITb UCMONBb30BaH Afst U3MEPEHNS NapaMeTPOB TEXHOMOMMYECKMX NPOLIECCOB B
pasnuyYHbIX OTPACNSX MPOMBILLNIEHHOCTU, KOMMYHAmNbHOIO M CenbCKoro xossnctea. [Npubop moxeTt
TakKe BbICTyNnaTb B ponv 06bIYHOIO MHAMKATOpa M3MepPSiEMOro TEXHONOrMYecKoro napameTpa.

Mpnbop nNo3sonseT ocyLecTBNSATL cneaylowme QyHKUUN:

—  n3MepeHue TemnepaTypbl U/Unu Apyrux MU3NYeckMx BENUUMH (4aBneHusl, BNaxHOCTU, pac-
X0Aa, YPOBHA 1 T.M.) B ABYX Pa3fNYHbIX TOYKaX C MOMOLLbIO CTAHAAPTHBIX AATYMKOB, MOA-
KrntovaeMbIx K YHMBepcarnbHblM Bxodam npubopa;

—  KoMreHcauus TemnepaTtypbl XC Tepmonap C MCMONb30BaHWEM BbIHOCHOTO AaTyuka, nog-
KMHoYaeMoro K O4HOMY 13 BXOA0B;

—  KoMneHcauus Temnepatypbl XC Tepmonap C MCMOfb30BaHWEM BbIHOCHOTO AaTyuka, MoA-
KMHoYaeMoro K O4HOMY 13 BXOA0B;

—  BblYMCINEHME PA3HOCTU ABYX U3MepsieMbIX BenuinH (AT=T1-T2);

—  oTobpaxeHune BblIOPaHHOTO TEKyLLEero M3MepeHns Ha BCTPOEHHOM CBETOAMOAHOM Lndpo-
BOM MHAMKATOPE;

—  CcOXpaHeHWe Npw OTKIYEHWN NUTaHWS B 9HEPro3aBUMCMMON NamsATV PYHKLMOHAMNbHbLIX Na-
pameTpoB npubopa, 3agaHHbIX Nosb3oBaTenemM Npu NPorpaMmMmMpoBaHUN.



2 TexHU4YecKue XapaKTepucTtukm n ycnoBeus akcnnyatauumm

2.1 TexHM4ecKne xapaKkTepUCTUKK Npubopa

OCHOBHbIE TEXHUYECKME XapaKTePUCTUKM Npubopa npuBeaeHsl B Tabnuue 2.1 - 2.3.

Tabnuua 2.1 — XapakTtepucTukm npubopa

HaumeHoBaHue

3HaveHune

HanpsikeHue nutaHus:

90...264 B nepemeHHoOro
TOKa (HOMUHanbHoe
HanpshkeHne 220 B)

yactotomn 47...63Ny nnn

20...375 B nocTostHHOro
TOKa (HOMWMHanbHoe
HanpsbkeHue 24 B)

MoTpebnsiemas mowHoCTh, BT, He Gonee 55
HanpshkeHvne BCTPOEHHOro MCTOYHMKA NUTaHWS MOCTOSAHHOTO ToKa, B 24 +2,4
MakcnmanbHO AOMYCTUMbIN TOK BCTPOEHHOTO UCTOYHMKA NUTaHUs, MA 80
Konunuectso kaHanos 2
Bpewmsi onpoca Bxoaa (cekyHa, He Gonee):
TEPMOMETPbI CONPOTUBIEHUSA 0,8
TepMoaneKTpuieckue npeobpasosaTenu 0.4
YHUULIMPOBAHHbIE CUTHAmNbl MOCTOSIHHOMO HAMNPSPKEHWst U Toka 0,1




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3HauyeHue
lMpeaen ocHOBHOM NpuBeAEHHOW NOrpeLlHOCTU Npu namepeHnm (%):

TEPMO3MEKTPUYECKUMUN NpeobpasoBaTensimm 0,5

TEPMOMETPaMU CONPOTUBMEHNS Y YHUPULMPOBAHHLIMU CUrHanamu no-

CTOSIHHOTO HaMpsKeHUs 1 Toka +0,25
CreneHb 3alWwmThbl Kopnyca P54
"abapuTHble pa3mepbl npubopa: (96x96x47)+1
Macca npubopa, Kkr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8

Tabnuua 2.2 — MCI‘IOHb3yeMbIe Ha BXoAe curHanbl NOCTOAHHOIO TOKa U HanpsiXXeHusa

Mpepen ocHoB-
3Ha4yeHue egUHULbI M
H AvnanasoH HOW NpuBeaeH-
anmeHoBaHue o MnagLero o
n3mepeHuin, % HOI NorpeLuHo-
paspsaa, ea. u3Mm. cTH. %
CurHan nocTosiHHOro HanpsXXeHus
—50...+50 MB | 0...100 | 0,1;1,0 | £0,25
YHudmumpoBaHHble curHansi no F'OCT 26.011-80
0..1B 0...100 0,1;1,0
0..5MA 0...100 0,1;1,0 0,25
0...20 MA 0...100 0,1;1,0
4..20 MA 0...100 0,1;1,0

MpumeyaHume - MakcmanbHO BO3MOXHbIV AnanasoH MHaukaumm ot -999 o 9999.
Mpu nHauumpyembix 3HayveHusix Boiwe 999,9 n HMxe muHyc 199,9 ueHa eguHMLLI MNaaLero paspsaa
paBHa 1.




Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4mKm)

HaumeHoBaHue

Onana3oH usme-
peHuir, °C

3HauyeHue egu-
HULBI MNaALero
paspsga, °C ?

Mpenen ocHOBHOM
npuBeaeHHON No-
rpewHocTun, %

TepmomeTpbl conpotuBnenus no NOCT P 8.625-2006 unu Tepmonpeo6pa3oBaTeniv CONpoTuB-

nexus no MOCT 6651-94 2%

Cu 50 (0."'=0,00426 °C ™ —50...+200 0,1
50M (=0,00428 °C ) —200...+200 0,1;1,0
Pt 50 (a=0,00385 °C ) —200...+850 0,1;1,0
500 (0=0,00391 °C ™) —240...+1100 0,1;1,0
Cu 100 (a=0,00426 °C ™ —50...+200 0,1
100M (¢=0,00428 °C ) —200...+200 0,1;1,0
Pt 100 (¢:=0,00385 °C ™) —200...+850 0,1;1,0
100M (¢=0,00391 °C ™) —240...+1100 0,1;1,0
Ni 100 (¢:=0,00617 °C ™) —60...+180 0,1
Pt 500 (¢:=0,00385 °C 1) —200...+850 0,1;1,0
5000 (¢:=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 (¢:=0,00426 °C ™) —50...+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

+0,25




Ta6nuua 2.3 — OKoH4YaHue

HaumeHoBaHue

Ownana3oH nsme-

3Ha4yeHue egu-
HUUbI MnagLwero

Mpenen ocHOBHOM
npuBegeHHOW No-

peHuit, °C pa3spsaa, °C 2 rpewHocTyH, %

10000 (0=0,00391 °C™) —250...+1100 0,1;1,0 +0.25
Ni 1000 (¢=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 01,10
TMK(T) —250... +400 0,1;1,0 +0.5
TN (S) —50...+1750 0,1;1,0 (20,25)"
TN (R) —50...+1750 0,1;1,0 —
TNP (B) +200...+1800 0,1;1,0
TBP (A-1) 0...+2500 0,1;10
TBP (A-2) 0...+1800 0,1;1,0
TBP (A-3) 0...+1800 0,1;1,0
Mpumeyanus

1) TemnepaTypHbI kO3PPULIMEHT TEPMOMETPA CONPOTUBNEHNS — OTHOLLEHWE Pa3HWLIbI COMPOTUBIEHUIN AaTumKa,
M3MepeHHbIX Npu Temnepatype 100 n 0 °C, k ero conpoTuBreHuto, namepeHHomy npu 0 °C (R0), AeneHHoe Ha
100 °C v oKpyrreHHoe [0 NATOro 3Haka Nnocrne 3ansTou.
2) Mpu Temnepartype Boiwe 999,9 n Hwke MuHyc 199,9 °C ueHa eaunHULbI Mnagwiero pa3psiga pasHa 1 °C.

3) [onyckaeTcs NpYMeHeHWe HecTaHAapTU30BaAHHOTO MeAHOro TepMoMeTpa conpoTuenenusi ¢ RO = 53 Om
o =0,00426 °C * n [AvanasoHoM n3mepeHuii ot MuHyc 50 go +180 °C.
4) OcHoBHas npuBeaeHHasi norpeluHocTb 6e3 KXC.
5) Mpubopel, paboTatoLme ¢ TepmonpeobpasoBaTensmm conpoTmenenms ¢ HCX no FOCT 6651 npegHasHayeHbl

Ansi ucnonb3oBaxusi B ctpaHax CHIC
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2.2 YcnoBwusa akcnnyataumm npubopa

Mo ycTOMYMBOCTM K MeXaHW4YeCKkuMm BO3OEWCTBMSAM MpU 3KCnnyaTaumm npubop cooTBeTCcTBYyeT
rpynne ncnonHenus N2 no FOCT 12997-84.

Mo ycToMYMBOCTM K KNMMAaTUYECKUM BO3AEWCTBMAM NpMW aKcnnyatauum npubop cooTBeTCTBYET
rpynne ucnonHeHus B4 no FTOCT 12997-84.

Mpn aTom Npubop akcrnnyaTupyeTcs Npy CrneayoLwmnx yCrnoBusiX:

—  3aKpbiTble B3pbiBo6Ge3onacHble nomelleHns 6e3 arpecCcuBHbIX NApoB U rasos;

—  TemnepaTypa OKpyxatoLero sosgyxa ot muHyc 20 go +50 °C;

—  BEPXHWI Npefen OTHOCUTENbHOW BNAXHOCTM Bo3ayxa: He 6onee 80 % npu +35 °C n bonee
HU3KNX TemnepaTtypax 6e3 KoHgeHcauun Bnaru;

—  atMmocdepHoe aasneHne ot 84 o 106,7 klMa.

MpumeyaHue - TpeGoBaHMA B YaCTV BHELUHWX BO3LOEWCTBYIOLMX (haKTOPOB ABMsAOTCA 06si3a-
TernbHbIMU, KaK OTHOCSALLMECS K TpeBGoBaHMAM 6e30MacHOCTM.
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3 YctponcTBo u paborta npubopa
3.1 MpwHUMN pencTeuA

CTpykTypHas cxema npubopa npuesefeHa Ha pucyHke 3.1.

Bxopg 1

DaTtumk 1

Bxoa 2

Hatumk 2

2TPMO

1
1
]
1
» — [BblaucnuTens :
YHuBepcansHbli Undoposoit | | KBanpAaTHOrO |
Bxop 1 : duneTp 1
' KOpPHA ; |
]
]
I Beluvcnurens !
' WHpukatop |1
h pasHOCTH |
: Beumcnutens * :
YHuBepcanbeHbld | Undpposoit | | KBANDATHONO :
Bxopq 2 e bunbTp p |
I KOpHA i

PucyHok 3.1 — CTpyKkTypHas cxema npubopa

Mpunbop coaepXuT ABa KaHana yHuBepcarnbHbIX BXOAO0B AN NMOAKMIYEHUs NepBUYHbIX Npeobpa-
3oBarenen (gaTt4ynkoB) U 6ok 06paboTkM AaHHbIX, COCTOSLLMIA U3 OBYX LUUMPOBLIX (OUNbTPOB, ABYX
BbIUMCIMTENEN KBAAPATHOIO KOPHSI, BbIMUCIIUTENS PA3HOCTU U3MEPEHHbBIX B ABYX KaHarax BEMUYMH 1
YyeTblpexpaspsaHOro CBETOANOAHOMO LMMPOBOro NHAMKaTopa.
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3.1.1 UndpoBas hunbTpaumnsa n KOppeKkLUUsa U3mepeHumn
3.1.1.1 UucpoBasa hunbTpaums namepeHumn

[ns ocnabneHnst BNIUSHUSA BHELLHUX UMMYIBbCHBIX MOMEX Ha SKCMyaTalnoHHbIe XapaKTepUCTUKN
npubopa B nporpammy ero paboTbl BBeAeHa LUmdpoBas dunbTpaunus pesynbTaTtoB N3MepeHni.

PunbTpaLmsa oCyLLECTBNAETCA HE3aBUCMMO AN KaXaoro Bxoda M NPOBOAUTCS B ABa aTana.

Ha nepBom aTane unbTpaumnm U3 TEKYLLMX N3MEPEHUI BXOAHbIX MapaMeTpoB OTUIbTPOBbLIBA-
I0TCS 3HaYEHWS, UMeloLLMEe SSBHO BblPaXXeHHbIe «NpOoBasibl» UMK «BbIOPOCHI».

[ns atoro Nnpu6op BblYMCASAET Pa3HOCTb MeXaAy pesynbTaTamMu U3MEpPEHWUI BXOLHOW BEMUYUHBI,
BbINOMHEHHbIX B ABYX MOCMeOHUX LMKIax onpoca, U CpaBHUBaET ee C 3afaHHbIM 3Ha4YeHUeM, Hasbl-
BaeMbIM «nornocon punbtpa». Ecnu BeluMcneHHas pasHOCTb NpeBbILLAET 3af4aHHbIv Npeaen, To npo-
M3BOAUTCA MOBTOPHOE WM3MepeHue, MOoNyYeHHbIi pesynbTaT oTbpachiBaeTcs, a 3HayeHvue Mnonochl
dunbTpa yaBauBaeTcs. B cnyyae noaTBepXAeHWs HOBOrO 3HauveHusi wnbTp nepecTpanBaeTcst
(T.e. nonoca unbTpa yMeHbLUAeTCs A0 UCXOOHOW) Ha HOBOe CTaburbHOe COCTOSIHME U3MepPSeMOoNn
BEMUYMHBI. Tako anropuTm NoO3BONSET 3aLMTUTL NPUGOP OT BO3AENCTBUA €ANHNYHBIX UMMYNbCHBIX U
KOMMYTaLMOHHBIX MOMEX, BO3HMKaIOLLMX Ha NPOU3BOACTBE Mpu paboTe c1noBoro o6opynoBaHus.

Monoca cunbTpa 3agaeTcsa B eAMHMLAX M3MePsSieMon BENMYMHbLI napameTpamu b1-8 u b2-8 (cm.
npunoxeHve B) Ana nepeoro 1 BTOPOro kaHanos, COOTBETCTBEHHO.

CnenyeT uMeTb B BMAY, YTO YEM MeHblle 3HayeHue nonockl hunbTpa, TeM Ny4ylle nomexosa-
LLMLLEHHOCTb U3MEPUTENBbHOrO KaHarna, Ho Npu 3TOM (M3-3a BO3MOXHbIX MOBTOPHBIX U3MEPEHUI) XYyXe
peakuusi npubopa Ha BbICTpoe hakTUyeckoe N3MeHeHue BXOAHOro napametpa. [oatomy npu 3apa-
HWKM nonockl dunbTpa criegyeT yyYUTbiBaTb MaKCUMAarbHYH CKOPOCTb U3MEHEHUsi KOHTPOnMpyemon
BENMNYVMHBI, @ TakKe YCTaHOBIIEHHYIO ANS UCMONb3yeMOoro AaTynka NeproanyHoCTb onpoca.

Mpn HeobxoanMocTN OUNBLTP MOXET ObiTb OTKMIOYEH YCTAHOBKOW HYNEBOro 3Ha4YeHWst napameT-
poB b1-8 (b2-8).

Ha BTOopom 3tane chmnbTpauum ocyllecTBnseTca criaxuBaHue (geMndupoBaHne) curHana
C Lienbio YCTPaHEeHUs LUIYMOBbIX COCTaBMSOLLMX.
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OCHOBHOV XapaKTepuUCTUKON CrnaxuBarwllero @unbtpa SBMASETCA «MOCTOSHHAs BPEMEHU
dunbTpa» — WHTEpBar, B TeYeHWe KOTOPOro M3MEHeHWe BbIXOOHOro curHana dunbTpa gocturaet
0,63 OT N3MeHeHns BXOAHOro curHana.

MocTosHHasA BpeMeHu dunbTpa 3agaeTcs B cekyHaax napametrpom bl-9 n b2-9 ansa kaxgoro
BXopa.

CnepnyeT NOMHWTL, YTO YBENUYEHNE 3HAYEHMS NMOCTOSHHON BpeMeHu unbTpa ynyylaeT nome-
XO3aLUMLLEHHOCTb KaHana M3MepeHusi, HO OJHOBPEMEHHO YBENUYMBAET ero WHEpLMOHHOCTb, T. €.
peakuusi npubopa Ha bbICTPble M3MEHEHWS BXOAHON BENUYUHbBI 3aMensaeTcs.

[Mpun HeobxogumocTn PUNbTP MOXET ObITb OTKITHOYEH YCTAHOBKOW HYNEBOro 3Ha4YeHus napameT-
pa b1-9 (b2-9).

BpemeHHble gnarpaMmmbl paboTbl LMPOBLIX UINLTPOB NEPBOro kaHana npeactaBfeHbl Ha pu-
CyHke 3.2.
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THQM

Topaxr

a) te) tg)
THSM

3a0aHHoe

3Havenue b1-8 /

PucyHok 3.2 — BpemeHHble AaMarpaMmmbl paboTbl uudpoBoro punbTpa:
KOHTponupyeMas Temnepartypa (a), (ounbTpbl OTKIIOYEHbI (6),
BKNO4YeH dunbTp b1l-8 (B), BKNOYeHbl punbTpbl b1-8 n b1-9 (r)

3.1.1.2 KoppeKuusi uamepuTenbHOM XapaKTepUCTUKN AaTYUKOB

[na ycTpaHeHns HavanbHOW MOrpeLlHOCTM Npeobpa3oBaHVA BXOAHbLIX CUMHamNoB M MOrpeLuHo-
CTel, BHOCUMbIX CO€AVNHUTENbHLIMW MPOBOAAMM, M3MEPEHHbIE N OTMUNLTPOBAHHbLIE NPUOOPOM 3Ha-
YeHUs1 MOryT ObITb OTKOPPEKTUPOBaHbI. [MOrpeLlHOCTU BbISBMSAIOTCA MPW NPOBEAEHWN MeTponornye-
CKUX MUCNbITAHWIN U YCTPaHSATCA NyTEM BBOAA KOPPEKTUPYIOLLMX 3Ha4YeHu. B npnbope ans kaxgoro
BXOJa eCTb ABa TWMa KOPPEKLMMW, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBNATb CABUM U U3MEHeHne
HaKMoHa U3MepUTENbHON XapakTepUCTUKN.
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COBUr xapaKkTepucTUKM OCYLLECTBNSAETCS MyTeM NpubaBneHus K U3MEPEHHON BeNMYnHe 3Hade-
HWUs, 3apgaHHoro napametpamu bl-1 n b2-1 (cm. npunoxeHue B) Ana nepsBoro m BTOPOro kKaHanos
M3MEpEeHUsl, COOTBETCTBEHHO. 3HaYeHUsi cOBUra XapakTepuCTVKM OaTyuka 3ajaloTcsl B eauHuLax
n3MepeHns OU3NYECKoW BENUYUHBI U CIyXaT ANS KOMMEeHcauMn MorpeLiHoCTen, BHOCUMbIX COMpo-
TUBMNEHUSIMW NOABOASILLIMX NPOBOAOB (MpW MOAKMHOYEHUM TEPMOMETPOB COMPOTUBIIEHUS NO ABYXNPO-
BOAHOW CXeMe), a Takxe Npu OTKIOHEHUW Y TEPMOMETPa CONPOTUBMNEHUS 3HAYEHUsT Ry.

Mpumep caoBvra nsmMepuTenNbHOM XapakTeEPUCTUKM rpaddnyeckn npeacTaBneH Ha pucyHke 3.3, a.

T,°Cd T,°C 3
L L /
100 F // 100 /
| Ges xoppekuss / | Gea xoppexumm /
80 80
60 // 60 b //
g © : /7 © KoppexuMeit 0 7 © KoppeKLweit
n I // T=Typ*+d ./ T=T,o B
2=] 20 -/ 2 /
4 0 20 40 60 80 100 T,.;,"C 0 20 40 60 80 100 Tm,"c
AR4, |(50) (71.3)  (Rycm: OM) (50) (71.3)  (Rrem, OM)
Rotew  Ro a) 6)

PucyHok 3.3 — Koppekuus «caBUr xapakTepucTuku» (a)
N «HAKNTIOH XapaKTepucTuku» (6)
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M3meHeHne HakrnoHa xapaKTepUCTUKN OCYLLECTBIAETCS NMyTEM YMHOXEHUS U3MEPEHHOW (M CKop-
PEKTVPOBAHHOW «CABWUIOM», €CNK 3Ta KOppeKuus Heobxoanmma) BenuunHbl Ha NonpaBoYyHbIA KOaddu-
LUMEHT 3, 3HaYyeHue KOToporo 3agaeTcsd napametpamu bl-2 n b2-2 ans nepeoro 1 BTOPOro KaHanos
N3MepeHns, COOTBETCTBEHHO.

[aHHbIN BUA KOPpeKuun Mcnonb3yeTcs, Kak npaBvno, Ans KOMMNeHcauun norpeluHocTen caMmux
[aTyYMKOB (Hanpumep, Npy OTKIMOHEHWW Y TEPMOMETPOB CONPOTUBIIEHUSI MapaMeTpa a OT CTaHAapTHO-
ro 3HaYeHWUs) UMM MOrpeLLIHOCTEN, CBA3AHHBIX C pa3bpocoM COMPOTMBIIEHUN LUYHTUPYIOLLMX PEe3NCTo-
poB (npu paboTte ¢ Npeobpa3oBaTensMm, BbIXOAHLIM CUTHANIOM KOTOPbIX SBMAETCS TOK).

3HaveHne nonpaBoYHOro koadpdmumeHTa B 3agaetcs B 6e3pasMepHbIX eanHuLax B Avana3oHe
o1 0,900 go 1,100 1 nepen ycTaHOBKOW MOXeT ObITb onpeaeneHo no gopmyne:

B = MdaxT / Muam, (3.1)

roe:
B — 3Ha4eHne nonpaBoOYHOro KOIPPULMEHTa, YCTaHaBNMBaAEMOro napameTpom;
MdbakT — hakTnyeckoe 3Ha4eHne KOHTPONMPYEMOWN BXOAHON BEMNUYUHDI;

Muam — n3amepeHHoe NpMGoPOM 3HaAYEHME TOM XKe BEMNUUMHBI.

lMpyMep M3MEHEeHUs HaKoHa WM3MEPUTENbHOW XapaKTepUCTUKW rpadmyeckn npeacraBrieH Ha
pucyHke 3.3, 6.

Onpegenutb He06XOAMMOCTb BBEAEHWUSI MONPaBOYHOIO KOA(PULMEHTA MOXHO, M3MEPUB MaK-
cvManbHoe unn 6rmskoe K HeMy 3HaveHue napameTpa, rAe OTKIOHEHWE HaKoHa M3MepuTerbHOMN
XapakTepucTuku Hanbonee 3ameTHo.

BHumaHue. 3agaHne KOpPeKTUPYIOLLMX 3HAYEHUI, OTNINYAIOLNXCS OT 3aBOACKUX yCTaHOBOK (b1-
1=0b2-1=0.0unbl-2 = b2-2 = 1.000), uUsMeHAeT CTaHAAPTHbIE METPONOrMYECKMe XapaKTEPUCTUKM
npubopa 1 JOMKHO NPOU3BOANTLCS TOMBKO B TEXHWYECKM 0BOCHOBaHHbIX Cryvasx KBanuduumpoBaH-
HbIMUW cneuuanucTamu.
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3.1.2 BbluucneHue KBaApaTHOro KOpHA € y4eTOM HacTpoek MacLUTaGVIpOBaHVIﬂ

[ns paboTbl ¢ YHUDULMPOBAHHLIMU AATYMKAMW, CUTHAM KOTOPbIX MPOMOPLMOHAnNeH kBagpaTy
M3MepsieMON BeNuYMHbI (OaTYMKM pacxoda XMOKOCTU MMM rasa), B npubopax ucnonb3yercs npo-
rPamMMHbIA MOAYMb BbIYUCIIUTENSA KBAAPATHOrO KOpHS. [Nns BKIOYEHMS/BBLIKIIOYEHNS BbIYMCIIUTENS
HeobXoaAMMO YCTaHOBUTL COOTBETCTBYHOLLME 3HaYeHne napameTpos b1-3 n b2-3 (cm. npunoxenue B).

BbluvcneHve kBaapaTHOrO KOpHS, C y4eTOM HacTpoek MacluTabupoBaHus, nocneaytolias Bbiga-
Ya curHana Ha MHAMKaUMIo 1 cooTBeTCTBYoLLee JTY nponcxoauT no crneayoLlen dopmyrne:

T=n,+J/r.(n -n,),

(3.2)
roe:
MU - 33ajaHHOE MOMb30BaTENEM HWXKHEE 3Ha4YeHue rpaHuubl OuanasoHa U3MepeHust
(b1-5, b2-5);
M - 3aJlaHHOe MOonb30BaTENEM BEPXHEE 3HAYEHWEe rpaHuULbl Auanas3oHa U3MepeHust
(b1-6, b2-6);
Ix - 3Ha4yeHne curHana ¢ gatymka B OTHocuTenbHbIX eanHmuax ot 0,000 go 1,000.

3.1.3 BbluucneHue pasHOCTU BXOAHbIX CUFHaNnoB

Mprbop no3BomnseT BbINOMHATL BbIYMCIIEHWE PA3HOCTU ABYX WM3MEPSEeMbIX BENUYMH BXOAHbBIX
curHanoB AT=T1-T2. [Nony4yeHHasi pa3HOCTb MOXET BbIBOAUTLCS Ha MHAMKaUMIO (CM. napameTtp bO-
4). B ToM cnyyae, ecnu BblYMCNEHHAs Pa3HOCTb BbIXOAWT 3a npedenbl MHAVKALMW, Ha MHAWKaTop
6yneT BbiBeAeHO cooTBeTCTBYIoLLee coobLueHne 06 owmnbke (cMm. Mpunoxenve ).

BHumaHue. [N KOPPEKTHOro OTOOpaKeHUs1 BbIYMCIIEHHOW pas3HOCTU Heobxoaumo, 4Tobbl Mo-
PSAKM n3mepsembix BeNMYnH coBnaganm (b1-7 = b2-7).
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3.2 YctponcTBo npubopa
3.2.1 KoHcTpyKuus npubopa

MpunBop KOHCTPYKTUBHO BLIMOSHEH B MIIACTMAacCOBOM Kopnyce, NpeAHa3Ha4YeHHOM AN1S LUUTOBOro
KpenneHusi. CKn3 KoprnycoB C rabapuTHbIMU U YCTAHOBOYHLIMW pa3Mepamu NPUBEAEH B NpUIIOXe-
Hun A.

Ha nuueBoi naHenu pacnonoxeHsbl KnaBnaTtypa ynpasneHus npndopom, LnmdpoBo MHANKATOP U
CBeTOAMOAbI, HA 3afHEN — KNEMMHUK ANS NOACOEANHEHUS BHELLHMUX CBA3EN AaT4YMKOB, UCMOMHUTENb-
HbIX YCTPOWCTB 1 Lienen NuTaHus.

[nsi yctaHoBku npubopa B LWMT B KOMMNIIEKTE NPUIAranTCs KPenexHble 3N1eMeHTHI.

Ha pucyHke 3.4, a npuBeaeH BHELLHWIA BUA NULIEBO NaHenu npubopa.

Ha nvueBoi naHeny pacronoxeHbl 3MEMeHTbI YNPaBNEHUs U UHOUKALIMA.

YeTblpexpaspagHbiin unpoBov MHAMKATOP, NPeAHA3HAYEHHbIV AN OTOOPaXeHUs 3Ha4YeHU 13-
MepsieMbIX BENNYMH U PYHKLMOHANbHBLIX NapaMeTpoB npubopa.

Tpwn ceeToamona «lI», «ll» n «AT» KpacHOro CBeYEHUsi, CUrHanNM3NPyLLMX O BbIBOAE Ha MHAMKA-
LIMI0 COOTBETCTBYHOLLErO KaHamna U3MepeHust UM pasHoCTW KaHamnoB (HenpepbiBHasi 3acBeTka) n o6
aBapuu no Bxoay (MuratoLlasl 3acBeTka).

Mpumeuanue. CeeToamos «I» npegHasHayveH Ans MHAWKaLMKW Noka3aHui NepBOro kaHana uame-
penus (T1), ceeToamoa «ll» — Ans nHavKauum nNokasaHwin BTOPOro kaHana namepenus (T2).

near,;
KHonka ’: npegHasHayeHa ans Bxoga B pexum NMPOrPAMMUPOBAHWME, a Takke ans 3anucu
HOBBIX YCTAHOBIIEHHbIX 3HA4YEHWI B 3HEPrOHE3aBUCKMYIO NaMATb Npubopa.
A
KHonka npegHasHayeHa:

—  ans cMmeHbl kaHana (T1, T2 unu AT), BIBOOUMOrO Ha UHAMKALMIO;
—  Ans Bbibopa nporpaMmmupyemMoro napamMmeTpa 1 yBenuyeHus ero 3aHadeHus. MNpu yaepxaHum
18



KHOMKU CKO%)OCTI: N3MeHeHna Bo3pacTtaeT.

KHonka Y npegHasHayeHa:

ans cmeHbl kaHana (T1, T2 unu AT), BEIBOGUMOIO Ha UHAMKALMIO;

anst Bbibopa nporpaMMuMpyemMoro napameTpa U YMeHbLUEHUsI ero 3HaveHus. [pu yaepxa-
HMMW KHOMKWN CKOPOCTb U3MEHEHUS BO3pacTaeT.

Kn.0.25:05 UIMEPUTENb-PErYASTOP PG (D)

O

ol

o
aT

2TPMO gﬂ

PucyHok 3.4 — JluyeBas naHenb npuéopa
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3.2.2 Pexumbl nHAUKaLUn

Pexvm nHgnkauum 3agaeTcs npy ycTaHoOBKE COOTBETCTBYIOLLErO 3Ha4YEHNs B MPOrpaMmypyemom
napametpe b0-4.

BbiBOA TeKyLMX 3HAYEHWUN M3MepsieMbIX BEMNWYMH Ha LMEPOBOV MHAMKATOP MOXET OCyLLeCTB-
NATLCS B OQHOM U3 NSATU PEXUMOB:

«0» — dpukcupoBaHHblii T1. Ha MHAMKaLMio BLIBOAMTCS NMokasaHWe TOSIbKO MepBoro kaHana
n3MepeHus.

PexuMm npuMeHsieTcst B criydae UCMonb3oBaHus npubopa B KayecTBe OQHOKaHanbHOro 1s-
MepuTens. Onpoc BTOPOro AaTtyyKa npy 3TOM He MPOUCXOANT.

«1» — T1/T2 (py4Hoe nepeknioyeHne). Ha nHaMkaumio nooYepesHo BbIBOAATCA NOKasaHWs
MepBoro 1 BTOPOro KaHana mamepeHusi. CMeHa KaHanoB OCYLLECTBIAETCS HaxaThueM KHOM-

Kn ¥ W KHOMKMN @

«2» — T1/T2 (aBTOMaTMyeckoe nepeknodeHne). Ha nHamkaumio noovepenHo BbIBOAATCHA
nokasaHusi NepBoOro M BTOPOro kaHana. CMeHa KaHanoB OCYLLECTBMSAETCS aBTOMATUYECKU
Kaxkable 6 cek.

«3» — AT/T1/T2 (py4Hoe nepekntoveHue). Ha vHAMKaumMio noovepedHo BbLIBOAATCA pas-
HOCTb MokasaHum BxogoB AT=T1-T2, nokasaHWs NepBOro KaHana, nokasaHua BTOPOro Ka-

M A

Hana. CMeHa kaHarnoB ocylecTensetca Haxatvnem kHonku L unu kHonkm 128 Vicnonbay-
eTcsi Npu paboTe C pasHOCTbIO BXOAHBIX CUTHArOB.

«4» — AT/T1/T2 (aBTOMaTMYECKOE NepeknoyeHne). Ha nHamkauuo nooyepegHo BbIBOAATCH
pasHoCcTb nokasaHumn BxogoB AT=T1-T2, nokasaHusi NepBOro KaHana, nokasaHus BTOPOro
kaHana. CMeHa kaHanoB OCYLLECTBISIETCA aBToMaTU4ecku kKaxable 6 cek. VcnonbayeTtcs
npu paboTe ¢ pa3HOCTbI BXOAHbIX CUrHamNoB.
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3.2.3 BxoaHble ycTpoucTBa

BxopHble n3meputenbHble YCTpoCcTBa B Npubope SBMSAOTCA YHUBEPCanbHbIMU, T.€. K HUIM MOX-
HO noAkmnoYaTh Nobble NepBuYHbIE NpeobpasoBaTenu (4aTynkn) U3 NepeydncrieHHbIX B Tabnuue 2.2.
Ko Bxogam npubopa MOXHO NOAKMOYUTL OAHOBPEMEHHO ABa AaTyvKa pasHblX TUMOB B MOObIX coye-
TaHWsAX.

B kavecTBe AaTUMKOB MOTyT BbITb MCMONL30BaHbI:

—  TepMOMETPbl CONPOTUBNEHNS;

—  npeobGpasoBaTenv TEPMO3NEKTPUIECKME;

—  aKTUBHble NpeobpasoBaTeny ¢ BbIXOAHLIM aHANOroBbIM CUTHaNoOM B BUAE NOCTOSIHHOMO Ha-
NPSKEHWS NN ToKa.

AKTVBHble Npeobpa3oBaTeny ¢ BbIXOAHbIM aHANOroBbIM CUrHarioMm B BUAE MOCTOSIHHOMO Hanpsi-
xeHus (=50...50 mB, 0...1 B) unu Toka (0...5 MA, 0...20 MA, 4...20 MA) MOryT BbITb MCMONb30BaHbI A4S
MN3MepeHust Kak TeMnepaTypsbl, Tak U Apyrux pusanyecknx BenuyvH: AaBreHns, pacxoaa, YPOBHSA U T.
mn.

3.2.3.1 NogkntoyeHne TepmMoMeTPOB CONPOTUBIEHUSA

Pabota gatunkoB ocHOBaHa Ha TemnepaTypHON 3aBUCUMOCTW SMEKTPUYECKOr0 COMPOTMBIEHNS
MeTannos. [lJaTuuk MU3NYECKN BBINOMHEH B BMAE KaTyLUKW U3 TOHKOW MEAHOW Uin NnaTMHOBOW Npo-
BOJIOKM Ha Kapkace 13 W30MALMOHHOrO MaTepuana, 3akfioYeHHON B 3aLUMTHYIO Mnb3y. TepMoMeTpbl
COMPOTUBIIEHNS XapaKTepuayloTca AByMs napameTpamu: RO — conpoTuenexnmem aatuuka npu 0 °C un
O — OTHOLLUEHNEM pa3HuLIbl CONPOTUBIIEHN AaTuvKa, M3MepeHHbIX npu Temnepatype 100 n 0 °C, k ero
conpoTuBneHuto, namepeHHomy npm 0 °C (RO), geneHHbiM Ha 100 °C.

B npubopax ncnonb3yetcs TpexnpoBOAHas cXxema NOAKMIYEHUSs TEPMOMETPOB COMPOTUBIIEHNS.
K ogHoMy 13 BbIBOAOB Tepmopesunctopa Rt nogcoeamHsaoTca ABa Nposoaa, a TPeTUI nogknovaeTcs K
apyromy BbiBogy Rt (pucyHok 3.5, Hymepauusi KOHTakToB npuBefeHa B lMpunoxenun B (Tabnuua
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B.1)). Takasi cxema Mo3BosfsieT CKOMNEHCUPOBaTb COMPOTMBIIEHWE COeAMHUTENbHBIX NPoBOAOB. Mpu
3TOM HeobxoauMo cobniofaTh YCNOBUE PaBEHCTBA COMPOTUBMEHMIA BCEX TPEX NPOBOAOB.

Rt gi

TepmoMeTpbl CONPOTUBIIEHNS MOTYT NOAKMKYATLCA K NpUBopy ¢ UCMONb30BaHMEM ABYXMPOBOA-
HOW NWHWUK, HO MPWU 3TOM OTCYTCTBYET KOMMEHCaUUs Npy U3MEHEHUN COMPOTUBMNEHUS COEANHUTENb-
HbIX NpoBoaoB. [MoaToMy GyaeT HabnogaTbCcst HEKOTOpasi 3aBUCMMOCTL Noka3aHui npubopa oT kone-
6aHuii TemnepaTypbl NpoBOAoB. B crnyyae ncnonb3oBaHns ABYXNPOBOAHOW NUHUM ANS KOMMEHcaLmm
napasuTHOro ConpoTUBIEHMS NMPOBOAOB HEOOXOAMMO MpW NOAroToBKe Npubopa k paboTe BbINOHUTL
0encTBuSA, ykadaHHble B MNMpunoxeHum I.

3.2.3.2 NoakntoyeHne TepMO3NEKTPMYECKMX NpeobpasoBaTenen

PucyHok 3.5

TepmoanekTpuieckuin npeobpasosatenb (Tepmonapa) COCTOUT U3 ABYX COEANHEHHbIX Ha OAHOM
M3 KOHLOB MPOBOAHWMKOB, W3rOTOBMEHHbIX M3 MeTannos, obnagalolwmnx pasHbiMW  TepMo-
anekTpuyeckummn ceorcTBamu. CoednHeHHble KOHLbI, Ha3bliBaeMble «paboynm cnaem», onyckalT B
n3mepsiemylo cpefy, a cBobOAHble KOHLbI («XONOAHBIA cnan») TepMonapbl MOAKMIOYAT KO BXOAY
npubopa (pucyHok 3.6, Hymepauusi KOHTakToB npuBegeHa B Mpunoxenun B (Tabnuue 6.1)). Ecnu
TemnepaTtypbl «paboyvero» M «xofo4HOro Cnaes» pasfuyHbl, TO Tepmonapa BbipabaTbiBaeT Tepmo-
O[C, koTopas n nogaeTcs Ha U3MepuTensb.
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PaGouuin Bxoa X-1
cnamn
' (I"' Bxog X-2
<~ | Bxop X-3
I__rl
Datuuk Temneparypbl
XONoAHOro cnas

PucyHok 3.6

Mockonbky TepMo3[C 3aBMCUT OT pasHOCTM TemnepaTtyp ABYyX cnaesB TepMonapbl, TO ANs Nony-
YeHUs1 KOPPEKTHbIX NOoKa3aHui HeobXoAMMO 3HaTb TeMMepaTypy «XONoAHOro crnas» (ee cBoOOAHbBIX
KOHLOB), YTOObI CKOMNEHCMPOBAaTh €€ B AaNbHENLIMX BbIYUCIIEHUSX.

B npubopax npegycmoTpeHa cxema aBTOMaTM4eCKOW KOMMEeHcauuu TemnepaTtypbl CBOOOAHbIX
KOHLIOB TepMonapsl.

[Mpun aTom nonb3oBatens B napameTpax «MctouHnk komneHcaumm XC» b1-4 (b2-4) moxeT yka-
3aTb, YTO MMEHHO crieyeT UCMosb3oBaTb B Ka4eCcTBe AaTyMka XONOAHOro crasi: BHYTPEHHUIA AaTyuk
Temnepatypbl XC, KOTOpPbIA YyCTAHOBINEH PSAOM C NPUCOEANHUTENBHBIM KITEMMHUKOM, UMW OTAENbHbIN
patymk TC unu TI1, nogkntoyaemMbivi K Apyromy Bxogy npubopa.

Twn BHewHero aaTtunka XC MoxeT 6bITb MobbiM 13 nogaepxmBaeMbiM npubopom gatymkos TC
n TN (cm. Tabnuuy 2.3) U yctaHaBnusaeTcst B napameTpe b1-0 (b2-0) Bxopa, koTOpbIA BbIGPaH
B Ka4yecTBe UCTOYHMKa koMmneHcauum XC.

MapameTpbl b1-4 (b2-4) BuAMMBI, €CNK Ha COOTBETCTBYIOLLEM NPOrpaMMMpPyeMOM BXOAe BbiOpa-
Ha Tepmonapa.

MopakntoyeHne Tepmonap kK NpMbopy AOMKHO NPOU3BOAUTLCS C MOMOLLBIO CrieluanbHbIX KOMMEH-
CaLMOHHbIX (TEPMO3NEKTPOAHbIX) MPOBOAOB, U3rOTOBMIEHHBLIX U3 TEX e CaMbIX MaTepuanos, YTO U
TepMonapa, npu 3ToM pekoMeHAyeTCs nomeLlaTe NPoBoAa B 3aLUMTHBIA 3KpaH (pucyHok 3.7). Oonyc-
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KaeTcs Takke Mcrnonb3oBaTb MpoBoAa W3 METanfoB C TEPMO3MEKTPUYECKMMUN XapaKTepUCTUKaMK,
KoTopble B AnanasoHe Temnepatyp 0...100 ‘'C aHanoruHbl XapakTepucTUkaM MaTepuanos aneKTpo-
noB Tepmonapsl. [py coeagnHeHUn KOMMNEHCALMOHHBIX NPOBOAOB C TepMonapon 1 npubopom Heobxo-
AvMo cobnoaaTth NONSPHOCTb.

MpumeyaHue. [Ins oTKMOYEHUS KOMMNEHCAUUM «XONOAHOro crnasi» Heobxoaumo BBecTu kog 100
(cm. n. 6). KomneHcauusi «xonogHoro cnas» OyaeT BHOBb BKOYEHA TOMbKO MPU U3MEHEHUWU koga
[artyvka unu HoBOM BKIIOYEHMM Npubopa.

BHumaHume. Mpu HapyLLeHUW yka3aHHbIX YCHOBUIA MOTYT MMETb MECTO 3HAYUTENbHbBIE MOrPELLHO-
CTU NpY N3MEPEHUN.

TepMoaneKTpoaHLIA
kabenb

Bxopa X-3
Bxopn X-2
Bxog X-1

I+

Pabouuit
cnan
Tepmonapsl

PucyHok 3.7
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3.2.3.3 NogknioyeHne A4aTUNKOB, UMEHOLINX YHU(DPULIMPOBAHHbBIN BbIXOAHOW CUTHAM ToKa
UK HanpsxeHus

MHorve gatuvkn pasnuuHbix pr3nyeckmx BENNYNH OCHALLEHbl HOPMUPYIOLLMMUN U3MEPUTENbHbI-
MU npeobpasosatensmun. Hopmupytowme npeobpasoBaTtenu TpaHCPOPMUPYIOT CUrHamMbI C NEPBUYHBIX
npeobpasoBaTeneii (Tepmonap, TEPMOMETPOB COMPOTUBIIEHNS, MAHOMETPOB, PacXoAOMEPOB U Ap.) B
YHUMLMPOBAHHBIN CUrHam NOCTOSIHHOrO Toka. BennumHa 3Toro Toka nexuT B criegylolmx guanaso-
Hax: oT 0 go 5, ot 0 go 20, ot 4 go 20 mA. [InanasoH BbIXOAHOIO TOKa HOpMUpYoLLero npeobpasosa-
Tensa nponopuuoHaneH 3HayeHnto rU3M4eckon BENUYNHBI, U3MEPSEMON OAaTYNKOM, U COOTBETCTBYET
paboyemy AnanasoHy AaTyvka, ykazaHHOMY B €ro TEXHMYECKUX XapaKkTepucTukax. B cBssm ¢ Tem, 4Tto
npnbop un3mMepsieT TOMbKO BXOAHOE HanpshkeHue, Mpy MOAKIOYEHWU AATYMKOB MOCTOSHHOTO TOKa
HeobxooMMO  Mcronb3oBaTb  BXOAslee B KOMMMEKTaUM  Harpy3ouyHoe  COMpOTUBIEHWE
RH=50,000+0,025 Om (cm. pucyHok 3.8 u Npunoxexue b).

-24 B

+24 B
I Bxog X-1
RH Bxop X-2
+{ | Bxog X-3

PucyHok 3.8

Mpn Heob6X0AMMOCTU NMUTaHUA HOPMUPYIOLLMX NpeobpasoBaTenen, NCNONb3YIOLWUX BHELIHNE UC-
TOYHWKM MWUTaHUSI MOCTOSIHHOTO TOKa, MOXET NMPUMEHSTbCS BCTPOEHHbIN B Mpubop ranbBaHW4ecku
N30NMPOBAHHbIN OT NMUTaOLLEN CETU U U3MEPUTENBHOM YacTh npubopa UCToYHNK 24 B.
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MpumeyaHne. MakcumanbHas Harpy3ovHasi CNoCOGHOCTb BCTPOEHHOMO UCTOYHMKA MUTaHUs Co-
cTtaBnseT 80 MA.

Cxema NoaknioyeHust kK npubopy UCTOYHMKA YHUBEPCANIbHOTO CUrHamna NnocTOSIHHOTO HanpsiKeHust
npusegeHa B NMpunoxenun b (cMm. pucyHok b.4).
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4 Mepbl 6e3onacHoCcTH

Mo cnocoby 3awwmTbl OT NOPaAKEHUS ANEKTPUYECKMM TOKOM NpubBop cooTBeTCTBYET knaccy 0 no
OCT 12.2.007.0-75.

Mpu akcnnyatauumn, TEXHUYECKOM 0BCny>XMBaHUM N NoBepke Heobxoaumo cobnioaatb Tpebosa-
Hua FTOCT 12.3.019-80, «[MpaBun aKkcnnyaTaummn arieKTpoycTaHOBOK noTpebutenen» u «MpaBun ox-
paHbl Tpyaa npu aKcnnyaTauum anekTpoycTaHOBOK NOTpebutenens.

Ha OTKpbITbIX KOHTaKTax KNeMMHUKa Nnpubopa npu 3KcnnyaTauum NpucyTCTByeT HanpskeHue Be-
nuyunHown o 370 B, onacHoe anst yenoseyveckom xu3Hu. Jliobble nogkntoyeHns kK npubopy 1 paboTbl No
€ro TeXHNYeckoMy 0b6Cny>XMBaHMIO NPOU3BOASATCS TONBbKO NPU OTKITKOYEHHOM NUTaHuK npudopa.

He ponyckaeTcs nonagaHue Brary Ha KOHTaKTbl BbIXOOHOrO pasbema W BHYTPEHHUE JNEKTPO-
anemeHTbl Npubopa. 3anpeLyaeTcs ncnonb3oBaHWe Npnbopa B arpeccuBHbIX cpefax C CoaepXaHnem
B aTMocdepe KUCHOT, Lernoyen, Macen v T. M.

MopgkntoyeHue, perynupoBka 1 TexobcnyxuBaHve npubopa AOMmKHbI NPOU3BOANUTLCS TONBKO KBa-
NMULMPOBaHHBIMU cneumanucTamMmm, N3y4YmBLLUMMK HAcTosILLee PYKOBOACTBO MO 3KCnyaTauuu.

BHMMaHue. B CBS3M C HanuuMeM Ha KINEMMHWKE OMacHOro Ans XXWU3HW HanpsXXeHua an60p
AOJDKEeH yCTaHaBIMBaTbCA B LWWUTAX ynpasneHnd, OOCTYNHbIX TOJNbKO KBaJ'II/ICbI/ILlI/IpOBaHHbIM cneuva-
nncTam.
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5 MoHTax npubopa Ha 06bEeKTe 1 NOAroToBKa K paboTe

5.1 MoHTax npnbopa

1)
2)

3)

4)
5)

MoarotoBuTh Ha LWWTE yNpaBreHWs MecTo Ans YCTaHOBKM npubopa B COOTBETCTBUM
C npunoxeHmem A.

YcTaHoBUTL NpMBOp Ha LMTe YrnpaBneHWsl, UCMONb3ysi ANsi ero KpenneHusi MOHTaXHble
3MeMeHTbI, BXoAsLME B KOMMIEKT NocTaBku npubopa.

BctaBuTb npubop B crneumanbHO NOArOTOBIIEHHOE OTBEPCTME Ha NMUUEBOW NaHenu wyta
(cm. npunoxeHue A u pucyHok 5.1).

a) 6)
PucyHok 5.1 — YcTaHOBKa Nnpu6opoB WMTOBOrO UCMOSTHEHUA

BcTaButb bukcaTopbl 13 KOMMNEKTa NOCTaBkM B OTBEPCTUS Ha BGOKOBbIX CTEHKax an6opa

(cm. pucyHok 5.1).
3aBepHyTb BUMHTLI M4 x 35 13 KOMMMeKTa NocTaBKkv B OTBEPCTMAX KaXaoro dukcatopa Tak,
4TOGbI NPMBOP ObIN NMOTHO NPUXAT K NMLLEBOM NaHeNu WuTa.
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5.2 MoHTaX BHELUHUX CBA3en
5.2.1 O6wue TpeboBaHMA

Mpun moHTaxe pekomeHayeTcA cobnopatb cneaywuwve TpeGOBaHMH.

1) [opkntoyeHune npubopa crnedyeT Npou3BoauTb K ceTeBoMy chuaepy 220 B 50 My mnm wmc-
TOYHMKY NOCTOSIHHOIO Toka +24 B, He CBA3aHHOMY HENnocpeACTBEHHO C MUTAHWEM MOLLHOIO
cunosoro obopyaoBaHus. Bo BHeLLHeN Lienn pekomeHayeTCcs YCTaHOBWTb BbIKIOYaTenb nu-
TaHus, obecneunBatoLmMi OTKIOYEHWEe Npubopa OT ceTu U NnaBkue NpefoxpaHuTeny Ha
Tok 0,5 A.

2) CxeMmbl MOAKMIOYEHVA AaT4MKkoB K npubopam pasnunyHbix mogmdvkaumi cm. B [lpuno-
xeHun b. MapameTpbl MMHUM coeauHeHns Npubopa ¢ AaT4ynMkoMm npueeaeHsl B Tabnuue 5.1.

3) BcTpoeHHbI B Mprbop MCTOYHMK NOCTOSAHHOIO HanpsbkeHus 24,0+2,4 B cnegyeT Mcnonb3o-
BaTb AN NUTAHUS aKTUBHbBIX AaTYMKOB C aHanorosbiM BbixodoM (n. 3.2.3.3).

Ta6nuua 5.1 — MapaMeTpbl AMHKUK CBA3M Npubopa ¢ AaTYMKaMmn

Tvn paTtumka OnuHa nuHuK, | ConpoTuBneHune UcnonHeHune nuHuun
M, He Gonee nuHuK, Om,
He bornee
TpexnpoBoaHas, npoBoaa
TepmMomeTp conpoTUBEHUSI 100 15,0 DABHOM [NMHbI M CEYEHNS
TepmMoaneKTpoaHbIv kabenb
Tepmon 2 1 -
epmonapa 0 00 (kOoMNEeHcaLMOHHbIN)
YHUULMPOBaHHbIV CUrHan no-
CTOSHHOI ToKa 100 100 [ByxnpoBogHas
YHUULMPOBAHHbIV CUTHAM Ha-
1 BYXNpoOBOAHasA
NpsKeHWs NOCTOSIHHOTO ToKa 00 50 AeyxnposonHa
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5.2.2 YKa3aHusi N0 MOHTaXy

PekomeHaaL My No opraHn3aumm MoHTaxa crnegyoLume.

MoaroToBuTb Kabenu Ans coeAuMHeHWs Nnpubopa C AATYMKOM, @ Takke C UCTOMHUKOM MUTaHus!
nepemeHHoro Toka 220 B 50 'y unu +24 B nocTosiHHOrO TOKa.

[na obecneyeHns HaOEXHOCTU 3NEKTPUYECKUX COeAMHEHWUI PEKOMEHOYETCS MUCMONb30BaTh Ka-
6env MefHbleE MHOTOXUIbHBIE, KOHLbI KOTOPbIX Nepes NOAKMYEHMEM CriedyeT TLAaTeNbHO 3a4UCTUTb
n obnyauTb. 3aunctky xun kabenen HeO6X0OUMO BbINOMHATL C TAKUM PacyeToM, YTOObI MX OroneH-
Hble KOHLbl Mocrne MoaKMioYeHns K Npubopy He BbICTynanu 3a npegensl kneMmMHuka. CeveHue xun
kabernei 0OMmkHO BbiTb He Gonee 1 MM,

B kopnycax HacTeHHOro KpemnmneHusi KOHMYeCcKMe YacTu YNioTHSIIOLWMX BTYNOK cpe3aTh Takum 06-
pa3om, 4ToGbI BTyNIKa NIIOTHO Npunerana k NoBepXHOCTW kabensi.

MpumeyaHus

1) KabenbHble BbiBOAbI Npubopa paccumTaHbl Ha NOAKMoYeHne kabenen ¢ HapyXHbIM AnameT-
pom oT 6 40 12 MMm.

2) Onsa yMeHblUeHWs TPeHUS Mexay Pe3vHOBOW NOBEPXHOCTbIO BTYIKU U kabensi pekoMmeHayeT-
€S MPYMEHATL Tarnbk, Kpaxman v T.4.

Mpw npoknagke kabenen cneayeT BbIAENUTbL NNHUM CBSI3W, COEAUHSOLLME NPUBOP C AaTYNKOM B
CaMOCTOATENbHY Tpaccy (MM HeCKoNbKO Tpacc), pacnonaras ee (MnuM Mx) OTAENbHO OT CUMOBbIX
kabenew, a Takke oT Kabenewn, co3aatoLLMX BbICOKOHYACTOTHBIE Y UMMYIIbCHBIE MOMEXM.

BHumanue! [ins 3awmthbl BXoA0B npubopa OT BAWUSHUS MPOMBILLIIEHHBIX 3IEKTPOMAarHUTHbIX Mo-
MeX NUHUKM CBA3U mpubopa C AaT4MKOM criefyeT SKpaHupoBaTb. B kayecTBe akpaHOB MOryT GbiTb
Mcnonb3oBaHbl Kak cneumanbHble kabenu ¢ aKpaHUpyLWMMU ONneTkamu, Tak U 3a3eMIeHHbIe cTanb-
Hble TPY6bl Noaxoasilero anameTpa. JkpaHbl kabenein ¢ aKpaHMpyLWVMK OnfieTkaMu cneayeT noa-
KIMIOUNTb K 323EMIIEHHOMY KOHTaKTY B LUMTE YNpaBNeHWS.
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5.3 MoaknioyeHne npubopa

CoeauHeHne npubopa C UCTOMHMKOM MNUTaHWs (CeTbld) M JaTyvkamyv  Npou3BOAUTCSA
Nno COOTBETCTBYIOLLUMM CxemaM, npvBeAeHHbIM B [Npunoxerun b, ¢ cobriogenHnem UsnoxeHHON Hnxe
nocrniegoBaTenbHOCTU OEACTBUN:

1) MopkntounTb NPUBOP K UCTOYHWKY NMUTaHUS;

2) nopaTb nNUTaHWe, BbICTaBUTb KOAbI TvNa gatyvka (napametpbl b1-0 n b2-0), 3aTem cHATL
nuTaxue;

3)  NOAKMIYUTBL JIMHUM CBSA3M «NPUBOP — AaTUNKU» K MepBUYHBIM NpeobpasoBaTtensm;

4)  NOAKMOYUTL NIMHWUK CBS3N «MPUBOpP — AaTUMKM» K BXoAam npubopa.

BHumaHume. [Ins 3awutbl BXoAHbIX Lienen npubopa oT BO3MOXHOro npobost 3apsgamu cratmde-
CKOrO 3MeKTpUYecTBa, HaKOMMEHHOrO Ha NIMHUAX CBA3W «NpMbop — AaTyuk» neper NoaKMYeHnem K
KINeMMHUKY npubopa, ux xunbl crneayet Ha 1...2 cek coeAnHUTb C BUHTOM 3a3eMIeHUst WwuTa.

Mocne nogaun HanpsxkeHus nuTaHus npubop nepexogut B pexkum PABOTA (cm. n. 6.1). Mpwu unc-
NPaBHOCTM JaTymka M MMHUM CBSI3W Ha LMMPOBOM MHAMKATOpe OTOOpasnTCcs Tekyllee 3HayeHue us-
mMepsieMoln BenuuuHbl. Ecnn nokasaHus npubopa He COOTBETCTBYIOT peanbHOMY 3HaYeHWI0 usmepsie-
MOW BENNYMHbI, HEO6XOAMMO NPOBEPUTL UCMPaBHOCTbL AATyMKa U LLeNOCTHOCTb NINHUM CBA3M, a Takke
NpaBuNbHOCTb UX MOAKMIOYEHMNS.

BHumaHume! Mpy npoBepke WCMPaBHOCTM AaTyuka WU NNHWUK CBA3KU HEOBXOAMMO OTKMIOYUTL MpU-
6op oT ceTn nuTaHus. Bo usbexaHne Bbixoga npubopa U3 CTPOsi Mpu «NPO3BOHKE» CBSA3EN HeobXxo-
AMMO VCMoNb30BaTh M3MepUTENbHbIE YCTPOICTBA C HanpsbkeHneM nuTaHus He Gonee 4,5 B, npu 6o-
riee BbICOKUX HaMPsHKEHUAX MUTaHWsi 3TUX YCTPOICTB OTKIOYEHMe JaTymka oT npubopa 06s3aTensHo.

MopkntoyaTtb akTMBHbIE Npeobpa3oBaTeny C BbIXOAHbIM CUrHanoM B BMAE MOCTOSIHHOTO Hanpsi-
eHus (-50,0.+50,0 mB unun 0...1,0 B) MoxkHO HenocpeaCTBEHHO K BXOAHbIM KOHTakTam npubopa.
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MopgkntoyeHne npeobpasoBaTenenn ¢ BbixogoM B Buge Toka (0..5,0 mA, 0...20,0 MA unn
4,0...20,0 MA) — TONbKO Nocre YCTaHOBKW LLYHTUPYIOLLEro peauctopa conpotmsneHmem 50,0 Om (go-
nyck He 6onee 0,1 %), NoaknoYeHMe KOTOPOro HeobGXoAMMO MPOU3BOAUTL B COOTBETCTBUM C PUCY-
HOK 5.4,6, T.e. BbIBOA pe3ncTopa [OMKEH 3aBOAMUTBLCA C TON e CTOPOHbI BUHTOBOW KNEMMbI, YTO U
nposop OT AaTuwmka. Mpu ncnonb3oBaHWM NpoBoAa cedeHnem 6onee 0,35 MM KOHeL, NPOBOAA U BbIBOA,
pesncTopa HeobXoAMMO CKpyYMBaTh UMM CNasiTb (CM. PUCYHOK 5.2).

BaxHo! HeBbinonHeHve aToro Tpe6OBaHVIF| MOXEeT NMpuBeCTU K nponagaHuUio KOHTakTa Mmexay
BbIBOAOM pPe3NCTOpPA U KNnemMmmbl, 4TO NOBJeYvYeT nospexaeHne sxoga an60pa.

uu felel

Ru

HENPaBWNLHO! npasunsHO!

PucyHok 5.2
5.4 «BblcTpasa» 3aMeHa npubopa

KoHcTpykums knemm npubopa no3BonisieT OCYLeCTBUTL OMepaTuBHYO 3ameHy npubopa
6e3 AeMOoHTaxa MOAKMOYEHHbIX K HEMY BHELLUHUX NUHWIA CBsian. MocnenoBaTeNbHOCTb 3aMeHbI Npu-
6opa cregyowas:

1) obecTouMBalOTCA BCE NUHUM CBA3W, NOOXOASALLME K MPUBOPY, B T.4. NIMHUM NUTaHS;
2)  BbIBUHYMBAIOTCS KPEMEXHbIe BUHTHI (4Ba) MO KpasiM KIeMMHOW Kosoaku npubopa;
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3)

4)
5)

6)

CbeMHas 4acTb KONMOAKW OTAEensieTcs oT npubopa BMeCTe C MOAKIIOYEHHBIMU BHELUHUMUN
TIMHUSIMW CBA3M NPV NOMOLLM OTBEPTKW UNW APYroro NoaxoAsLlero MHCTpyMeHTa (oTcoeau-
HEeHWe KNeMMHOWN KONOAKU NpeacTaBneHo Ha pucyHke 5.3);

npubop BbIHUMAETCS M3 WKTA, a Ha ero MecTo yCTaHaBNMBaeTCs APYron ¢ npeABapuTenbHO
yAaneHHOW pa3beMHON YacTblo KINemMM;

K yCTaHOBREHHOMY Npubopy NoAcoeanHSETC pasbeMHast YacTb KIeMM C MOAKMIYEHHbIMU
BHELUHUMU NINHNAMU CBA3MW;

3aBMHYMBAIOTCS KpenexHble BUHTbI KNTEMMHOW KOMOAKW.
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6 Pexumbl paboTbl npudopa

Mpnbop MoxeT dyHKUMOHUPOBaTb B 0OAHOM 13 ABYX pexumoB: PABOTA unu NMPOrPAMMUNPO-
BAHUE.

6.1 Pexum PABOTA

Pexum PABOTA siBnsieTCA OCHOBHbIM 3KCMyaTaLMOHHBbIM PEeXUMOM, B KOTOpPbIA Npnbop aBTo-
MaTUYECKN BXOOWT NPU BKMIOYEHUM NUTaHUS. B AaHHOM pexvmMe npousBoamTCs ONpoc BXOAHbLIX AaT-
UYMKOB C BbIYMCIIEHNEM MO MONYYEHHBIM AaHHBLIM TEKYLUMX 3HAYEHUIA U3MEPSIEMbIX BEMUYUH U 0TOBpa-
XEHMEM UX Ha UMdpPOBOM MHAMKATOPE U BblAayell HEOBXOAMMBIX CUrHamNoB Ha BbIXOAHbLIE YCTPOWCT-
Ba.

B npouecce paboTbl Npubop KOHTPONMPYET UCMPABHOCTb BXOAHLIX AATYMKOB W, B Crydyae BO3-
HWKHOBEHUSI aBapvu MO BXOAY, CUrHanmampyeT o6 3TOM MWraHueMm CBeToauofda COOTBETCTBYHOLLErO
KaHana namepeHus «I» unm «ll» n BbIBOAOM Ha LMPPOBON MHOMKATOP COOBLLEHUSI, COOTBETCTBYHOLLE-
ro aBapumnHon cutyaumm (cm. MpunoxerHve [). ABapuinHasa cuTyauusi BO3HMKaeT Npu BbiIXxode uU3me-
pPSEMON BENMYMHBI 33 AOMNYCTUMBIV AManasoH KOHTpons (cM. Tabnuvuy 2.2) unv npuy BeIXOA4e U3 CTpos
patynka (06pbIB UM KOPOTKOE 3aMblkaHWe TEPMOMETPOB COMPOTMBMEHMS, OOpbIB TepMonapbl Unm
YHUMLMPOBAHHOIO AaTymka).

BHumanue! Mpubop nHanumpyet:

—  Temneparypy «XOflI04HOrO crasi» — B Crlydae KOPOTKOro 3amblkaHusi TepMonapsl;

—  3HauYeHue HWKHero npeferna Avana3oHa — B Cry4ae KOPOTKOro 3amblKaHUs OaTuYMKOB
0...1B, 0...5 MA, 0...20 MA 1 o6pkiBa gatymkos 0...5 MA, 0...20 MA;

—  3HauveHue cepeAvHbl AvanasoHa — B Criydae KOpOTKOro 3amblkaHus gatymka —50...+50 mB.
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6.2 Pexum MPOrPAMMUPOBAHUE

Pexvm NMPOrPAMMWPOBAHUE npegHasHayeH ons 3agaHus 1M 3anucu B SHEProHe3aBnCUMYHo
namsTb npubopa TpebyeMbix Npu dKChnyaTaumMm nporpaMMmnpyemMbix napameTpoB. 3agaHHble 3Have-
HWUSi NapamMeTPOB COXPaHSIOTCS B NamsAT Npubopa npu OTKMHYEHUM NUTaHUS.

MpumeyaHue - 3HaveHne napameTpoB b1l-7 u b2-7 onpegensieT TOMHOCTb OTOBPaXeHUst NHAK-
KaumMn u MacltabupyeTt 3HavyeHust U aManasoHbl napameTpoB b1-5, b2-5, b1-6 n b2-6. MacwTtabupo-
BaHMWe BbINOSHAETCS NYyTEM YMHOXEHUSI TEKYLLMX 3HAYEHUI yKkasaHHbIX MapaMeTpoB Ha Ko uLMeHT
107, roe x — 3HaueHue napametpa bl-7 (b2-7).

Ecnun B Teuenne 20 cek B pexxume NPOIPAMMUPOBAHWE He npon3Boautcs onepauuii ¢ KHOM-
Kamu, npubop aBToMaTU4Yeckn Bo3BpallaeTcs B pexum PABOTA.

Bxog B pexum NPOTPAMMUMPOBAHWE ocyuiecTBRsieTCa HaxaTuemM U yaepXXmBaHMEM KHOMKK

near,;
He MeHee 3 cekyHA. MocnegoBaTenbHOCTb NpoLedypbl NporpaMMMpoBaHns NpuGopa npusedeHa

Ha pUcyHkax 6.1 n 6.2.

[ns 3awmTbl NporpaMMmMpyemMbiX NapameTpoB OT HECaHKLIMOHWPOBAHHOIO M3MeHeHUsi paboumnx
pexumoB B npubope cnyxuT napameTp cekpetHocTn b0-0, B KOTOPOM ycTaHaBnuBaeTCs 3anpeTt Ha
n3MeHeHne napameTtpos. [py ycTaHOBMEHHOM 3anpeTe paspeluaeTcsi TOSIbKO NPOCMOTP paHee 3a-
AaHHbIX 3Ha4YeHU napameTpoB. [JOCTyn K napameTpy CEeKPeTHOCTU OCYLLUECTBNSETCA TOMbKO 4Yepes
kopa 246.

BHumanume! [1ns Bo3BpaTa BCeX 3aBOACKMX YCTaHOBOK Heobxoanmo HabpaTb kog 118.
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PucyHok 6.1 — NocnegoBaTenbHOCTbL paboThbl ¢ NpMG6opOM Npu 3agaHUM NapameTpoB
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YCTaHOBKE 3HAYEHMA napamsmos rpynnel b (M. puc, 6.1)
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PucyHok 6.2 — NocnepoBaTenbHOCTb paboTbl ¢ npu6opom
Ha BTOPOM ypOBHE NporpamMmMvMpoBaHus Ans napaMeTpoB rpynnbl «b»
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7 TexHuyeckoe obcnyxuBaHue

7.1 TexHudeckoe obcnyxusaHue npmbopa NPOBOAMTCA HE pexe OAHOro pasa B LeCTb MecsleB
1 COCTOWT B MPOBEpPKe KpenneHns Nnpubopa, BUHTOBbIX COEANHEHUI, @ TakoKe yAaneHum Nbinv 1 rpasm
C KreMMHuka npubopa. MNpu BbINONHeHWN paboT No TexHu4eckomy obcnyxusaHutio npubopa cnegyet
cobnioaate Mepbl 6e30MacHOCT, N3MOXEHHbIE B pasgene 4.

7.2 Tosepky npubopa NPoBOAST OpraHbl, akkpeaWTOBaHHbIE HA NpaBo NoBepku. TpeboBaHus K
noBepke, NMopsiAOK, OCHOBHbIE 3Tanbl NPoBeAeHWs onpeaenstoTca metoaunkon MU 3067-2007.

MeToauka nosepku nocrasnseTcs no TpeboBaHWo 3aKkas4uka.

MexxnoBepoUyHbI MHTepBan — 3 roaa.

8 MapkupoBka npubopa
Ha kaxgblii npubop HaHocATCA:

—  HaMMmeHoBaHWe NPeanpUATUS-M3roTOBUTENS;

—  obo3HavyeHune npubopa n ero moanduKaLmuy;

—  obo3HayeHue Kknacca TOYHOCTH;

—  n3obpaxeHue 3Haka yTBepxaeHVs TMna cpeacTsa U3MepeHus:;
—  obo3HayeHne HanpsKeHUst 1 YacTOoTbl NUTaHUS;

—  TOA U3roTOBMNEHWS;

—  WTPpWX-KOA C nHcpopmaumeri o npubope.
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9 YnakoBka npubopa

YnakoBka npubopa npoussoamTcst B cootBeTcTBMM ¢ FTOCT 23088-80 B noTpebuTensckyto Tapy,
BbIMOSTHEHHYIO U3 kopoboyHoro kapToHa no MOCT 7933-89.
YnakoBka nusgenun npu nepecbinke novtov no FOCT 9181-74.

10 TpaHcnopTupoBaHue U XpaHeHue

TpaHcnopTupoBaHve npubopa B ynakoBke AOMYCKAeTCst NPU CNEAYOLWMX YCIOBUSX:

Temnepartypa OKpyXarLlero Bosgyxa ot MuHyc 25 go +55 °C ¢ cobniogeHnem mep 3awuthbl
OT yAapoB 1 BUbpauuis;

OTHOCUTEMNbHas BRaXHOCTb Bo3gyxa He Gonee 95 % npu Temneparype +35 °C u 6onee
HW3KMX TemnepaTypax 6e3 KoHaeHcaumn Bnarv;

TPaHCMoOpPTUPOBaHWNE AoNyckaeTcst BCEMU BMOAAMM 3aKPbITOrO TPaHCMopTa;
TPaHCMOpPTUPOBaHNE aBMaTPaHCMOPTOM [OMKHO NPOU3BOAWUTLCA B OTannMBaemblX repme-
TUYHBIX OTCEKaX.

XpaHeHne an60pa B yNnaKoBKe fonyckaeTcAa npu crnefyrwnx yernoBmax:

Temnepartypa okpyxatoLiero Bosgyxa ot +5 go +40 °C;

OTHOCUTENbHAas BMaXHOCTb Bo3ayxa He 6onee 80 % npu TemnepaTtype +25 °C;

XpaHUTb Npnbop HeobXoAMMO B KaPTOHHON Tape B 3aKpbITbIX OTaNAMBaeMbIX MOMELLEHMSIX;
BO3/yX NOMELLEHUSI He JOIMKEH coaepxaTb arpeCCUBHbLIX NapoB U ra3os.
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11 KoMnnekTHOCTb

Mpubop 1 wrT.
Macnopt 1 3ka.
PykoBoacTBO no akcnnyartaumu 1 aka.
[apaHTUHbBIN TanoH 1 k3.

MpumeyaHue - MWarotoBuTenb ocTaBnsieT 3a coboM MpaBO BHECEHWS  OOMOSHEHWN
B KOMMMEKTHOCTb n3genus. MNonHas KOMNIeKTHOCTb yka3aHa B nacnopTe KOHTponnepa.

12 lFapaHTUMHbIe 06A3aTenbLCTBA

12.1 WN3roToBuTenb rapaHTMpyeT cooTBETCTBUE Npubopa TpeboBaHusim TY npu cobnogeHun yc-
NOBUIA 3KCNNyaTaunn, TPAHCNOPTUPOBaHWS, XPaHEHNS 1 MOHTaxa.

12.2 MNapaHTUiHLIN cpok akcnnyaTaumn 30 MecsueB Co AHA MPOAaxN.

12.3 B cnyyae Bbixoga npubopa n3 CTposi B Te4eHue rapaHTUAHOrO cpoka npu cobnogeHum
nonb3oBaTenem YCrnoBuUil 3KCMryaTaumu, TPaHCNOPTUPOBaHUS, XpaHEHUs U MOHTaxa npeanpusitue
n3roToBuUTENb 06A3yeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMW 3aMeHy.

12.4 Mopsagok nepefayun U3genusi B peMOHT CoepXaTcsi B NacnopTe U B rapaHTUiHOM TaroHe.
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MpunoxeHue A. FabapuTHbIN YepTex
Nnuesan naHenb Wuta

2)

— o
o
o0 1

000

|
L -

PucyHok A.1 — N a6apuTHbIN U YCTaHOBO4YHbIN YepTex npubopa
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MpunoxeHne B. CxemMbl nogkno4veHus npndéopa

Ha pucyHke B.1 npuBegeHa cxema kneMMHow konogku npubopa. Ha pucyHkax b.2 - B.5 npuse-

AEHbl CXeMbl NOAKN04YEeHUA npm60pa.

Mutanue qu.ubn

[~7-] [ [ [ 21 | 22 | 2-3 [+24B]

[ ~/+ | [ [ [ [ 11 | 1-2 | 13 | -24B|
(S —

BCTpOEHHbI UCTOYHWK NMUTaHWA
PucyHok B.1 — KnemmHas konoaka npubopa

Bxog X-1 Bxog X-1

Bxop X-2 M2 Bxoa X2

TC t Bxon X-3 <_: Bxop X-3

PucyHok B.2 — Cxema noakni4eHus Tep-

MoOMeTpa conpoTUBIeHus

PucyHok 6.3 — Cxema noakn4yeHus Tep-
MO3JieKTpu4eckoro npeobpasoBarens
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U + |1 Bxoa X-1 +d
Bxop X-2 lex
Bxopa X-3 Bxopg X-1
Bxoa X-2
R,_u Bxog X-3
=)
PucyHok 6.4 — Cxema noakn4eHUa ak- PucyHok B.5 — Cxema noakno4eHnUs ak-
TUBHOTO AaTyuKa ¢ BbIXOAOM B BuAe Ha- TUBHOTO AaT4yuKa ¢ TOKOBbIM BbixoAom 0...
npsixkeHms -50... 50 MBunun 0... 1 B 5,0... 20 unu 4...20 mA
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MpunoxeHune B. NMporpammupyembie napameTpbl

MpunoxeHne copgepxut lNepevyeHb nNporpaMMupyembix MapameTpoB npubopa, NpuBEAEHHbIV
B Tabnuue B.1.

Ta6nuua B.1 — NMepeyeHb NporpaMmmMpyembIX NnapaMeTpoB

MapameTp [donycTtumbie KommeHTapum 3aBoAackas
0O603HavYeHne HasBaHue 3HaYeHus yCTaHOBKa
b0-0 MapameTp cek- 01 — paspeLleHO U3MeHsITb paboure napameTpsbl 01
peTHOCTM Ans 02 — 3anpeLLeHo U3MeHsTb paboyne napameTpbl
rpynnbl b

b0-4 Pexnm 00 — OaMHOYHbIV pexuM. BbiBoa Tornbko nepso- 01
nHAVKaLmm ro KaHana u3MepeHusi.

01 — PyyHou pexwvM. BbiBog nepsoro unun BTopo-
ro KaHana n3MepeHus.

02 — ABTOMaTM4Yeckuii pexxvm. BeiBoa nepeoro
UM BTOPOro kaHana namepeHns

03 — PyyHon pexwuM. BeiBoa nepsoro, BTOpOro
KaHana namepenus n AT.

04 — ABTOMaTunyeckuin pexum. Beisoa nepsoro,
BTOPOro KaHana namepenusa n AT.
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MpogomkeHne Tabnuubl B.1

MapameTp [OonycTumbie KommeHTapum 3aBoackas
0O603HavYeHne HasBaHue 3HavYeHus yCTaHOBKa
on BKIIOYEH
b1-0 Kop tvna gat- | 01 — Cu 50 (0:=0,00426 °C ™)
umka, pabo- 09 — 50M (0:=0,00428 °C ™)
TatoLiero Ha 07 — Pt 50 (2=0,00385 °C ™)
NepBoOM kaHa- | 0g — 5011 (a=0,00391 °C ™)
ne

00 — Cu 100 (a:=0,00426 °C ™)
14 — 100M (¢=0,00428 °C ™)
02 — Pt 100 (¢=0,00385 °C ™)
03 — 1000 (0=0,00391 °C ™)
29 — Ni 100 (0=0,00617 °C )
30 — Cu 500 (0:=0,00426 °C ™)
31— 500M (a:=0,00428 °C ™)
32 — Pt 500 (0=0,00385 °C ™)
33 — 5000 (a=0,00391 °C %)
34 — Ni500 (¢=0,00617 °C ™)
35 — Cu 1000 (0:=0,00426 °C ™)
36 — 1000M (=0,00428 °C )
37 — Pt 1000 (¢=0,00385 °C )
38 — 100001 (=0,00391 °C %
39 — Ni 1000 (0=0,00617 °C %)
15 — 53M (a:=0,00426 °C ™
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MpogomkeHne Tabnuubl B.1

MapameTtp DonycTtumbie KommeHTapumn 3aBoackas
0O603HavYeHne HasBaHue 3Ha4eHusA yCTaHOBKa
04 — TXK (L)
20 - TXKK (J)
19— THH (N)
05 — TXA (K)
17 -TNN (S)
18 — TN (R)
16 —TMNP (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 — HanpsxeHue -50...+50 mB
13 — Hanpsixenue 0...1 B
OFF — BbIknto4eH
b1-1 Koppekumsa -50.0...+50.0 CymMMUpyeTcs C U3MepEHHbIM 3Ha- 0.0
«COBUI Xa- YeHrem
paktepuc-
TUKW» ana T1
b1-2 Koppekuus 0.900...1.100 M3mepeHHoe 3HayeHne yMHOXaeTcs 1.000
«HaKIOH Ha 3aaaHHbIN KOADULIMEHT
Xapakrepuc-
TUKM» ana T1
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MpogomkeHne Tabnuubl B.1

MapameTp

O603Ha4YeHune

HasBaHue

ﬂOﬂyCTMMbIe 3Ha4vYeHus

KommeHTapum

3aBoackas
yCcTaHOBKa

b1-3

Pexum paboTbl Bbl-
yucnuTens keagpar-
HOrO KOPHSI MO nep-
BOMY BXo4y

oFF

BbIKIKO4Y€eH

on

BKIHO4YEH

oFF

b1-4

MICTOYHUK KOMMNEH-
caumm XC Bxoga 1

0
2

BHyTpeHHuUi
Bxop 2

*b1-5

INokasaHue npu-
6opa Ans HWKHero
npegena yHndbvum-
POBaHHOrO BXOAHOIO
curHana T1

—999...9999

0.0

*b1-6

MokasaHwe npubopa
ANsA BepXHero npe-
aena yHnduumpo-
BaHHOrO BXOAHOrO
curHana T1

—999...9999

100.0

b1-7

MNonoxeHne gecs-
TUYHOW TOYKM Npu
MHAMKaLMKW napa-
METPOB NEPBOro
KaHana

0,1,2un3

CwMm. n. 6.2,
MpumeyvaHue 2
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MpogomkeHne Tabnuubl B.1

MapameTp [OonycTuMmble 3Haue- KommeHTapum | 3aBopckas
0O603HavYeHne HasBaHue HUA yCTaHOBKa
b1-8 Monoca undposoro 0.0...30.0 [eq. nam.] 30.0
unbTpa NepBoro
KaHana
b1-9 MocTosiHHas BpemMeHu 0...99 [cek] 2
uudppoBoro unbTpa
nepBoro kaHana
b2-0 Koa tTuna patuunka, aHanornyHel napameTpy 01
paboTatoLLero Ha BTO- b1-0
poOM kaHane
b2-1 Koppekumsa «caosur -50.0...+50.0 CymmupyeTcsi 0.0
XapaKkTepuUCTUKU» Ans C U3MEPEHHBIM
T2 3HayeHnem
b2-2 Koppekumsa «HakmnoH 0.900...1.100 MamepeHHoe 1.000
XapaKkTepuCTUKU» Ans 3Ha4eHve
T2 YMHOXaeTcs
Ha 3a4aHHbIN
Ko pumumeHT
b2-3 Pexum paboTbl Bbl- oFF BbIKIOYEH oFF
yncnuTens kBagpaTHo- on BKITOMEH
ro KOpHS Mo BTOPOMY
BXoay
b2-4 McTouHuk KomneHca- 0 BHyTpeHHUi 0
ummn XC Bxopga 2 1 Bxop 1
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OKoH4YaHue Tabnuubi B.1

MapameTp

O603Ha4YeHune

HasBaHue

ﬂOnyCTMMbIe 3Ha4e-
HUA

KommeHTapum

3aBoackas
yCcTaHOBKa

*b2-5

MokasaHuve npubopa
ONs1 HWXKHero npepena
YHUPULIMPOBaHHOIO
BXOQHOro curHana T2

—999...9999

0.0

*bh2-6

MNokasaHuve npubopa
ONsi BEpXHero npegena
YHUULMPOBAHHOIO
BXOAHOro curHana T2

-999...9999

100.0

b2-7

MonoxeHne pecaTny-
HOW TOYKM NpW NHAW-
Kauum napameTpoB
BTOPOro kaHana

0,1,2n3

Cm. n. 6.2,
MprmevaHue 2

b2-8

[Nonoca undposoro
dunbTpa BTOPOro ka-
Hana

0.0...30.0

[ea. nam.]

30

b2-9

MocTosiHHasi BpemeHm
uucppoBoro gunbTpa
BTOPOro KaHana

[cek]

MpumeyaHus

MapameTpbl b1-3...b1-6 (b2-3...b2-6) gocTyNHbI ANs peakTUpoBaHUsi, eCNN Ha BXOAE MCMonb3yeTcs
YHUDUMLMPOBAHHBIN AaT4MK (COOTBETCTBYET 3HayYeHuio napameTpa b1-0 (b2-0) = 06,10...13).
* — OTMeYeHbl NapaMeTpbl, 3Ha4YEHNS KOTOPbLIX MEHSIOTCS NPU U3MEHeHWUU napameTpoB b1-7 n b2-7
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I'Ipunoxcel-me . CoeanHeHune TepMomMeTpoB CconpoTuBrieHuns
C I'IpVI60pOM no .quxnpOBo,quﬁ cxeme

MpunoxeHne cogepXkXuUT onucaHue U NpuMepbl NOAKIIOYEHUS TEPMOMETPOB COMPOTMBIEHUSI NO
OBYXMPOBOAHON CXEMe.

CoeavHeHe TepMomMeTpa ¢ NpMBOpoM No ABYXNPOBOLHOW CXeMe MPOU3BOAUTCS B Criyvyae He-
BO3MOXHOCTMW UCMONb30BaHWS TPEXMNPOBOAHOW CXEMbI, HANPUMEpP NpU yCcTaHOBKe npubopa Ha o6bek-
Tax, 060py0BaHHbIX paHee NPONOXEHHLIMU ABYXMNPOBOAHBIMU MOHTaXXHBIMU Tpaccamu.

CnepyeT NOMHUTb, YTO MoKasaHus npubopa 6yayT 3aBUCETb OT UBMEHEHMWS COMPOTUBIIEHNS MPO-
BOZOB JIMHWUN CBSI3U «TEPMOMETP — NpMBOp», NPOUCXOAsILLEro noa BO3AEWCTBMEM TeMMnepaTypbl OK-
pyxatoLlero Bo3gyxa. [nsi KOMneHcaumum napasvTHOrO COMPOTMBMEHUS NPOBOAOB HYXHO BbIMOMHUTL
cnepyloLime AeiCTBUS.

1) Tlepep Hayanom paboTbl YCTAHOBUTL NEPEMbIYKM MeXAy KoHTakTamu Bxoa X-1 n Bxog X-2
KnemMMmHuKa npubopa, a ABYXNPOBOAHYIO NIMHUIO NMOAKMHOUYNTE, COOTBETCTBEHHO, K KOHTaKTaM
Bxopg X-2 u Bxog X-3.

2) TMNoaknounTb K NPOTMBOMONOXHBIM OT NpMbopa KOHUAM FMHWUU CBA3W «TEePMOMETP-Npubop»
BMECTO TepMOMETpa MarasvH CONpOTMBMEHMUI C KINaccoMm To4HOCTU He 6onee 0,05 (Hanpu-
mep, P4831).

3) YcTaHOBWTb Ha MarasnHe CONpOTVBMEHUI 3HAYeHNe, paBHOE COMPOTUBIIEHUIO TEpMOMeETpa
npu Temnepatype 0 °C (B 3aBMCUMOCTM OT TUNa AaTyuka).

4) TMopgaTb Ha npubop nuTaHue u Yepe3 15-20 cek MO NokasaHUsM LMEPOBOro MHAMKaTOpa
onpeaenuTb BENWYMHY OTKIIOHEHNS TemnepaTtypbl oT 0 °C no KaXaomy kaHany u3MepeHus.

5) BsecTtn B namsiTb Nnpubopa 3HavyeHne KOppeKLMN «CABUM XapakTepUCTUKWU» AN KaXKO0ro Ka-
Hana (b1-1 n b2-1), paBHOE NO BENUUYMHE MoKasaHUsIM Npubopa 1 B3TOe C NPOTUBOMOSIOX-
HbIM 3HaKOM.

6) [poBepuTb MPaBWMbLHOCTb 3af4aHWSA KOPPEKUUW, ANS Yero He M3MEeHsIs 3HavyeHus Compo-
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TUBINEHNS Ha MarasuHe, nepesBecTn Npubop B peXxum naMepeHus TemnepaTtypbl U yoeanTb-
CSl, 4TO NpKU 3TOM ero nokasaHusa pasHbl 0,0+0,2 °C.

7) OTKMO4MTb NUTaHWe ¢ Npubopa, OTCOeAUHUTL NIMHMIO CBSI3N OT MarasuHa CONpPOTUBIIEHUI U
NOAKMIOYNTL €€ K TEPMOMETPY.

[Mocne BbINOMHEHNS yka3aHHbIX AENCTBUI NPMOOp roToB K AanbHelwen paboTe.
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an/IﬂO)KEHI/Ie . Bo3aMoXxHble HencnpaBHOCTU U €cnocobbl ux yCcTpaHeHus

Tabnuua .1
MposiBneHue Bo3moxHas npuvynHa Cnocob6 ycTpaHeHus
Ha Al d- [aHHble elle He roToBblI. Mopoxpaatb 2...3 cexk.
VHOK- Mpn nHaukKaumm AT Ha OAHOM U3 MpoBepnTb paboToCNOCOBHOCTL AATYNKOB
Ka- BXOAOB OOHapyxeHa aBapuinHas
TOope cuTyaums
B 0 H | TemnepaTypa «XOMOAHOTO crias» MpoBepuTL TEMNEpaTypy OKpyxatoLlero
pexu- BblLLIE JOMYCTMMOW (Neperpes npu- | Bo3ayxa (He gormkHa npesbiwatb 50 C)
Me 6opa)
PABO- O 1| TemnepaTypa «XOMOAHOTO crias» MpoBepuTb TEMNEPATYPY OKPYXKatoLLEro
TA ’ HYDKE JOMYyCTUMOW (nepeoxnaxae- BO3/lyxa (He JOMKHa BbITb Hibke +1 C)
oTO- Hue npubopa)
bpa-
KaroT-
cs:
Hn BbluncneHHoe 3Ha4eHne BXOAHOM CeepuTb kof AaTtyuka B napameTpe b1-0 (b2-
BENMYMHbI BbiLLle JONYCTUMOrO 0) ¢ pakTnyeckn NoACOeAMHEHHbIM AaTUN-
npegena KOM
Ly BbluncneHHoe 3Ha4eHne BXOAHOM CBepuTb Kog AaTtuuka B napametpe b1-0 (b2-
BENMNYMHbBI HYDKE JONYCTUMOTO Mpe- 0) ¢ hakTnyeckn NoACOEAMHEHHbIM AaTUn-
nena KOM
O6pbIB UNM KOPOTKOE 3aMblkaHue MpoBepuTb paboTOCNOCOBHOCTL AaTUMKa
YHMBEpcanbHoro aatyvka 4...20 mA

53




MpogomkeHue Taénuubi .1

MposiBneHue

Bo3MoxHas npuumHa

Cnoco6 ycTpaHeHus

- -

OB6pbIB TEpMOMETPaA COnpoTUBIe-
HWS N TEPMO3IEKTPUYECKOTO Mpe-
obpaszosartens. [Ans yHuduupmpoaH-
Horo gatyvka 0...1 B curHan Ha
BXxoze npubopa npesbiwaet 1,1 B

MpoBepuTb paboTocnocobHOCTL
faTtyvka

KopoTkoe 3aMblkaHue TepMomeTpa
COMpPOTVBIEHNS

MpoBepuTb paboTocrnocobHOCTL
Jaryvika

BbluncneHHoe 3HaYeHe Bbllle
ZAO0NyCTMMOro npegena UHanKaumm

Lo

BbluncneHHoe 3HaueHue Hmke
4onyctuMmoro npegena nHgukauumm

MN3meHUTb paspsgHOCTb MHONLM-
pyeMbIX 3Ha4YEeHWUN

ErlS

HekoppeKkTHO 3aaaH TUN BHELLHETO
nartymka XC

B napameTpe b1-0 (b2-0) nsame-
HWTb TUM AaT4ynka, UCnosb3yemo-
ro B ka4yecTBe UCTo4HMKa XC Ha
TN TC

3HayeHve Temneparypbl
Ha MHOuKaTope B pe-
xunme PABOTA He co-
OTBETCTBYET pearnbHoun

HeepHbI Ko TMnNa gatyunka

B napameTtpe b1-0 (b2-0) 3a-
AaTb KoZ, COOTBETCTBYIOLLMN
Mcnonb3yemMomy Aatymky (Cm.
Mpunoxexue B)

BBegeHbl HeBepHble 3HaYeHUs
«CcOBUra Xxapaktepuctukn» n «Ha-
KITOHa XapaKTepUCTUKN».

B napameTtpe b1-1 (b2-1) ycTa-
HoBuTb 0.0, B b1-2 (b2-2) ycTa-
HoBUTb 1.000 (cMm. Mpunoxexue
B)
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OkoHuYaHue Tabnuubi 4.1

MposiBneHune

Bo3MoxHas npMymMHa

Cnocob6 ycTpaHeHus

Wcnonb3ayeTcst ABYXnpoBoaHast
cxema coefiMHeHust npubopa ¢
AaTynkom

Mponssectn coeamHeHune no 3-x
NPOBOAHOM CXeMe WUnn BOCMNOJlb-
30BaTbCs PEKOMEHAALMSIMM (CM.
Mpunoxenwe N

[encTtere anekTpomMarHUTHbIX
NoMex.

OKpaHMpoBaTb NUHUIO CBA3K AaT-
yuka c NpuBopoM, aKpaH 3a3em-
IUTb B OJIHON TOYKE.

Ha vHavkaTope npu Ha-
NVYMK TOKOBOTO CUrHana
oTobpaxaTca Hynu

HeBepHoe nopgknioyeHne gatymka
K npnbopy

MpoBepuTb CxeMy NOAKIIYEHNS
nartyuka (cm. MNMpunoxexve b)

Mpu Harpese TemnepaTy-
pa yMeHbLLaeTcsa 1 npu
OXMaXkOeHUN yBenuumBa-
ertcs

HeBepHoe coeanHeHne npubopa c
Tepmonapomn

M3mMeHUTb NoNApHOCTb MNOAKMHO-
YeHus Tepmonapsl (cm. MNpwuno-
XeHve B)

HeT nngukauum 2 kaHana

BbicTaBneH 0gUHOYHbBIN PEXUM
MHOMKauun.

B napameTtpe b0-4 3agaTb oguH
n3 pexxumos (01...04) (cm. Mpwu-
noxexve B).

Henb3sa nameHuTb Napa-
MeTpbl rpynnbl b

BbicTaBneHa 3awuta ot usMeHe-
HUA YCTAaHOBOK

B napameTtpe b0-0 3agatb 01
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INucT pernctpaunm nameHeHUn

Homepa nuctoB (cTp. Bcero
Ne uamene- P (cTp.) [arta BHe-
NIUCTOB Moanucb
HuA WU3MEH. 3aMeHeH. HOBbIX | aHHynup. (ctp.) ceHus
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