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1 OBJIACTh IPUMEHEHUA

Hacrosmass  pexkomeHmauuss  pacupoCTpaHsAeTCs Ha  KOHTPOJUIEPHl  JIOTUYECKHE
nporpammupyeMeie OBEH IIJIK150 u OBEH IUIK154 (nanee - xonTposuiepst) mp-sa OOO
«[IpomsBoactBennoe OO0benunenne OBEH», r. MockBa u ycTaHaBIMBAeT METOAUKY HX
[IEPBUYHOM U NIEPUOANYECKOM IOBEPOK.

MeXnoBepoUHbIi HHTEPBAJI - COTJIACHO IKCILTyaTallMOHHON JOKyMEHTAlluu, HO He Ooee
Tpex JerT.

2 HOPMATHUBHBIE CCBIJIKH

ITP 50.2.006-94 I'ocynapcTBeHHas cucteMa obecrieueHus equHcTBa u3mepenuil. [lopsaok
IIPOBE/ICHUS TIOBEPKH CPEJCTB U3MEPECHUIA.

ITP 50.2.012-94 I'ocynapcTBeHHas cucteMa obecrieueHus equHcTBa u3mepenuil. [lopsaok
aTTECTAllMU TIOBEPUTENICH CPECTB U3MEPEHUH.

I'OCT 12.3.019-80 Cucrema craniaptoB 6e30nacHOCTH TpyAa. VicnbITaHUS U ©3MEPEHUS
anekrpudeckue. O0mue TpeboBaHus 6€30MaCHOCTH.

I'OCT P 52931-2008 IIprOopsl KOHTPOJIS U PETYIUPOBAHUS TEXHOJIOTMUECKUX IPOIIECCOB.
OO111e TeXHUYECKUe YCIOBHS.

I'OCT 6651-2009 TocymapcTBeHHass cucreMa oOOecleYeHHUs eIUHCTBAa  HM3MEPEHUH.
TepMonpeoOpa3zoBaTeay CONPOTUBICHUS U3 TUIATUHBI, MEIU U HUKeNs. O0uue
TEeXHUYECKUEe TPEOOBAHUS U METO/bI UCIIBITAHUH.

I'OCT P 8.585-2001 IN'ocynapcTBeHHast cucteMa 00eCrieueHusl eMHCTBA U3MEPEHU.
Tepmomnapsl.
HoMuHanbHble CTaTHYECKHE XapaKTEPUCTHUKU MPeoOpa3oBaHMUsL.

I'OCT 26.011-80 CpencrBa nu3amMepenuii 1 apromatusanui. CUrHajIbl TOKa U HAIPSDKEHUS
AIIEKTPUYECKHE HEMPEPHIBHBIE BXOIHBIE M BHIXO/IHBIE.

3 OIIEPAIIMH ITOBEPKH

HpI/I MOBCPKE NOJI?KHBI ITPOU3BOAUTHCA OIICPALIUH, YKA3aAHHBIC B Ta6J'II/II_IC 1.

Tabmuua 1 — Onepanuu noBepku

Homep IIpoBeneHue onepanuu npu
HauMeHOBaHHE oTeparin MYHKTA NIEPBUYHON  |[IEPUOIUYECKOU
METOUKHU MIOBEPKE IIOBEPKE
MIOBEPKH
1. BHemnuit ocMoTp 8.2 Ha Ha
2. IlpoBepka 31EeKTpUUYECKOTO 3.3 Jla Her
COIPOTHUBJICHUS U30JILIUU
3. Onpo6oBaHuE U MOITBEPXKICHNAE 2.4 Jla Jla
COOTBETCTBHS MPOrPAMMHOT0 0OecTieueH s )
4. Onpenenenne OCHOBHOM NPUBEIECHHON 3.5 Jla Jla
MIOTPEIIHOCTH
5. OmnpenienieHrie OCHOBHOM ITPUBEIEHHON
MOTPEIIHOCTH CUTHAJIOB aHAJIOTOBBIX 3.6 Jla Jla
BBIX0J10B (LM (PpOaHATOTOBBIX
npeobpazosareneii (IIAIT))
Jlner
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4 CPEJACTBA ITIOBEPKH

4.1 Cpencrtsa uU3MEpPEHMH, HUCHOJb3YEMbIE B KaueCTBE MEp BXOJHOIO CHUIHaja
MOBEPSIEMOro NpuOOpa, JOJDKHBI HMETh TEXHHYECKHE XapaKTepUCTUKH, O0O0eCIeunBaroIine
MIOBEPKY B JUANa30HE U3MEPEHUI TIOBEPSEMOrO KOHTPOJUIEPA.

4.2 W3mepurenpHas Lenb (BKIOYas MEpbl BXOJHOTO CHUTHAJA), NMPU MOMOIIU KOTOPOH
MOBEPSIOT KOHTPOJUIEPHI, AOJDKHA OOecreyrBaTh TaKyld TOYHOCTh M3MEPEHUH, MPH KOTOPOM
BEPHO HEPABCHCTBO: A, < %An’ rae Ap — mpenen I0MycKaeMoro a0COJIIOTHOTO 3HAYeHUS

OCHOBHO1 IIOTPEIIHOCTH ITOBEPSEMOTO KOHTPOJUIEPA.

4.3 Jlns onpeenieHuss OCHOBHBIX MOTPEITHOCTEH KOHTPOJIEpa HEOOXOAMMO TPUMEHSTh
CJIEYIOINE CPEJICTBA IIOBEPKH.

4.3.1 Ilpu uzmepenuu 6X00HbIX CUSHANO8 OM MepMonpeobpazoeameneii COnPOMUBIeHU:

- MarasuH COIpPOTUBJIEHMM (Mepa CONpOTHBIEHHUS): JAMANa30H  BBIXOJHBIX
compotusnenuit 0,001 Om — 10 kOwm, knacc Tounoctu He 6onee 0,02 (mampumep, P4831, MCP-
60M, kanuOparop yauduuuposanusix curaagos UKCY 2000).

4.3.2 Ilpu uzmepenuu 6X0OHbIX CUSHANIO8 OM MEPMOINEKMPULECKUX npeodpazoeamenci:

- HH3KOOMHBIH MOTEHIMOMETP IOCTOSHHOTO TOKa WJIM KaluOpaTop HaNpPsKEHHS
IIOCTOSIHHOTO TOKA, MCIOJb3yEMbIE B KAaue€CTBE MEpbl HANpPSKEHUS C JUANa30HOM BBIXOJHOIO
curHasia ot 0 go 100 MB, kiacc Tounoctu He Oonee 0,05 (Hanmpumep, NOTEHIMOMETPHI
noctossHHOro toka P306, P348, P363, III1-63; yHuBepcaabHbI NIEPEHOCHON U3MEPUTEIbHBIN
npubop tuna YIIUII-60M; komnaparop HanpspkeHuit P3003; kanubpatop Hanpspkenus 11 320;
ycranoBku B1-12, B1-13, B1-28; kanuOparop yauduuuposanusix curaaigoB UKCY 2000);

- OKUJKOCTHOM TepMocTaTr (aTTeCTOBAHHBIM METPOJIOTHUYECKON CIIy:KOOU, MPOBOISAIICH
MOBEPKY) A1l oOecrieyeHus: CTabuIbHOM TeMepaTypbl XOJOAHBIX CIIaeB TEPMOIJIEKTPOIHBIX U
MEHBIX IPOBOJIOB.

TepmocTtaT B YCIHOBHSX IOBEpKHM JIOJDKEH O0OECHEeunMBaTh TaKO€ IOCTOSHCTBO
TEeMIepaTypbl, NpPH KOTOPOM 3a BpeMsl TMOBEpKH MpuOOpa HU3MEHEHHE TeMIepaTyphl,
BBIDOKEHHOE B NPOLEHTAX, HE JOIDKHO MPEBBINATH /19 Yn, TAE Yy — MPEAEN JOMYCKAEMOTrO
3HAYEHUs IPUBEJICHHON OCHOBHOM MOTPEIIHOCTH MTOBEPEMOro mpubopa.

TepmocTaT B YCIOBHSX IOBEPKHU JOJDKEH OBITh CHAa0XXEH TEPMOMETPOM B MecTe
PACIOJIOKEHUsSI CIIAEB TEPMOBIIEKTPOIHBIX M MEIHBIX MpoBooB: auanasoH (0...50) °C; w.a. 0,1
°C; momyckaemast norperisocts + 0,2 °C (manpumep, TJI-4).

- aTTecTOBaHHbIE (METPOJIOTHYECKOH CIyX00#, MPOBOAALICH MOBEPKY) YIIMHSIOLINE
KOMIIEHCAllMOHHbIE TpoBoAa. 3HadeHHe TOJ[C CKOMIUIEKTOBaHHON mapsl IMPOBOAOB IpHU
Temreparype pabodero u cBOOOIHBIX KOHIIOB mapbl, cooTBeTcTBeHHO pauoii 100 °C u 0 °C, He
JOJKHO OTKIIOHSTHCS OT 3HadeHui cooTBeTcTByromeit tuy TII HCX 6omnee uem Ha £ 0,2 Aoy,
rae Ajn — mpeaen gomyckaembix oTkJIoHeHUM 3HaueHuid TOJC TII or 3mauenmnit HCX,
ykazanHbIX B 'OCT, Beipaxkernnoro B MuiumBosbTax (s TXK (L) — 0,036 mB, ans TXKH (E) —
0,020 mMB, mnsa TXKK (J) — 0,016 mB, nna TXA (K) — 0,012 mB, ans THH (N) — 0,009 mMB, nns
TCC (I) - 0,012 MB, mns TIIIT10 (S) — 0,002 MmB, mnns TIIII13 (R) — 0,002 mMB).

4.3.3 Ilpu wusmepenuu 6XO0OHLIX CUSHANO8 OM OAMYUKOE C VHUDUYUPOBAHHBIMU
CUSHANIAMU NOCMOAHHO20 MOKA:

— UCTOYHUK ITOCTOSIHHOT'O TOKa ¢ AMANa30HOM BbIXoJHOTO curHana ot 0 no 20 MA, kiace
touHoctu He xyxke 0,01 (Hanpumep, kanubpatop Toka I1 321, kanubGparop yHUDUITUPOBAHHBIX
curHanos MKCY 2000);

- comnporuieHue 100 Owm, kmacc touHoctu He Xyxke 0,05 (Hampumep, MarasuH
conportuBnenuit MCP-63 unu kaTyIka sjiekTpudeckoro conpotusienus P331)

WIN:

- BOJIBTMETp, Kiacc TouHoctu He Oomnee 0,01/0,03 ¢ auama3zoHaMu BXOJHBIX CHTHAJIOB
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nocTosiHHOTO HanpspkeHus oT 0 1o 10 B (manpumep, yHuBepcanbHble BoJbTMETpbl B7-46, 11131);

- conporuBieHue 100 Om kmacc TouHoctn He Xyxke 0,05 (Hampumep, Marasus
conpotusieHuit MCP-63 win karyika 31eKTpuaeckoro conpotusienus P331);

- UICTOYHMK IIOCTOSIHHOTO HAIPSKEHHUS C MAKCHUMAaJIbHBIM BBIXOJIHBIM HampspkeHuem 10
B, obecneuuBaromMM IOCTOSHCTBO HANPSDKEHHS, INPH KOTOPOM 3a BPEMs OIpPEIACICHHS
OCHOBHOHM TOIpPEIIHOCTH NpuOOpa Ha OJHOM OTMETKE M3MEHEHHE TOKa, BBIPAXKEHHOE B
NPOLIEHTAX HEe JO/DKHA MPEBBINATH /1o Yy , TAE TAE Yy — NPEAeNn IOMYCKAeMOTO 3HAYCHHUS
NPUBEICHHON OCHOBHOM MOTPEIIHOCTH MOBEpseMOro npubopa (Hampumep, UCTOUHUK MUTAHUS
nocrossHHOTO TokKa b5-44A, b5-47, b5-48, B5-49).

4.3.4 Ilpu wusmepenuu 6XOOHbIX CUSHANIO8 OM OAMYUKOE C YHUPDUYUPOBAHHBIMU
CUSHANamMu NOCMOSHHO20 HANPANCEHUSL:

- UCTOYHUK PEryJIMpyeMOro HalpspKeHHs kiacc TouyHoctu He Xyxke 0,01 (Hampumep,
kanuOparop Hampspkenust I1 320; kommaparop Hanpspkenuit P3003; ycranosku B1-12, B1-13,
B1-28).

4.3.5 Ilpu onpeoenenuu 0CHOBHOU NPUGEOEHHOU NOZPEUHOCU CUSHANIO8 AHANO208bLX
861X0008 (Yughpoananozosvix npeodpazosameneii (L[AIl)) c 8vixo0OHbIM ycmpolcmeom muna
«napamemp — moky.

- uudpoBoil MUIIMaMIIEpMETp Kiacc ToyHOocTH He Oosiee 0,005 ¢ nuama3oHamu
BXOJIHBIX CHTHAJOB TIOCTOSHHOTO Toka oT 4 nmo 20 MA (Hampumep, KamuOpaTop
yaupunupoBanubix curHanoB UKCY 2000), conpotusinenre 500 OM kiacc TOYHOCTH HE XyKe
0,05 (mampumep, MarasuH conpotuBieHuit MCP-63), UCTOYHUK MOCTOSIHHOTO HAMpPsDKEHUsS C
BBIXOJIHBIM HampspkeHueMm (24 + 3) B (mampumep, UCTOUHUK MUTAHHUS MOCTOSIHHOTO Toka b5-
44A, b5-47, b5-48, B5-49)

WIN:

- nu(ppoBoil BOIBTMETp Kiacc TouHocTH He Oozee 0,05/0,05 ¢ auanazoHamMM BXOJIHBIX
CUTHAJIOB NOCTOsIHHOTO HampsbkeHus ot 0 mo 10 B (mampumep, BonbT™erp B7-16, 111302) u
conporuBienus 500 Om u 2000 Om knacc TouHoctu He xyxe 0,05 (Hampumep, Marasus
conpotuBieHnit MCP-63), UCTOYHHMK MOCTOSSHHOTO HANpPSHKEHHS C BBIXOAHBIM HAIpsDKEHUEM
(24 + 3) B (Hanmpumep, UICTOYHHK MUTAHUS TOCTOSHHOTO ToKa b5-44A, B5-47, b5-48, b5-49).

4.3.6 Ilpu onpedenenuu 0CHOBHOU NPUBEOEHHOU NOZPEULHOCMU CUSHANIO8 AHALO208bIX
8b1X0008 (Yugpoananozoswvix npeoopazosameneii (L[AIl)) ¢ evixoOHvim ycmpovicmeom muna
«napamemp — HanpANCeHue»:

- ¢ pOBO BONBTMETP Ki1acc TouHOCTH He 6ozee 0,05/0,05 ¢ nuana3zoHamMu BXOJHBIX
CUTHAJIOB NOCTOsIHHOrO HamnpsbkeHus ot 0 no 10 B (mampumep, Bonbt™erp B7-16, 111302) u
conportusienus 500 Om kiacc ToyHocTH He Xyxe 0,05 (Hanpumep, MarasuH CONpPOTHBIICHHM
MCP-63), UCTOYHHK IOCTOSIHHOTO HAaNpsDKEHUS C BBIXOAHBIM HampspkeHueMm (24 + 3) B
(HampuMep, UCTOYHUK MUTAHUSI MOCTOSHHOTO Toka b5-44A, B5-47, b5-48, b5-49).

4.3.7 Ilpu onpedenenuu 0CHOBHOU NPUBEOEHHOU NOSPEUHOCU CUSHANI08 AKMUBHO20
CONPOMUBLEHUSL:

- MarasuH CONPOTHUBJIEHUH (Mepa  CONPOTHUBIICHHUS):  JUANa30H  BBIXOIHBIX
conpotuBienuit 0,001 Om — 10 kOwm, knacc Tounoctu He 6onee 0,02 (nampumep, P4831, MCP-
60M, kanuOpartop yHuduuupoBanHsix curtaigoB UKCY 2000);

4.4 BecriomoraTelbHbIE CPEICTBA TOBEPKHU:

- METaOMMETP AJI1 U3MEPEHUS CONPOTUBIIEHUS U30JIALIMYA C HOMMUHAIBHBIM HaIIPSHKECHUEM
100 B (manpumep, M4100/1, 3CO-202/1-I).

- IpuOOp /17151 UBMEPEHUSI OTHOCUTENILHON BIAKHOCTH U TEMIIEPATyphl BO3AyXa!
nanazoH u3MepeHuit BaaxxHoctu oT 30 mo 80 % c mpenenom aOCOIIOTHOM MOTPENIHOCTH He
xyxe 6 %, nuamna3oH uaMepeHuit temneparypsl oT 15 1o 25 °C ¢ aGCOIOTHOM NOrPEIIHOCTBIO
He Oonee 0,2 °C (Hanpumep, TUrpoMeTp ncuxpomerpudeckuiit BUT-2).

- mpubop A1 U3MepeHus atMochepHoro AaeieHHs B AuanazoHe oT 84 no 107 xlla
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(HarmpuMep, KOHTPOJIBHBIN MEeTEopoJIOrnyeckuii 6apomerp-anepou M-67).
4.5 JlomyckaeTcd NPUMEHATH JpYrHe CPEICTBAa IIOBEPKH, B TOM  YHCIE
aBTOMAaTH3UPOBAHHBIE, YAOBIETBOPSIOIINE TPEOOBAHUAM HACTOSIIEH METOTUKH.

4.6 CpenctBa TOBEPKH JOJDKHBI OBITH HCIPAaBHBI W TOBEPEHbI B COOTBETCTBUU C
I1P50.2.006.

S TPEBOBAHUSA BE3OITACHOCTHU U TPEBOBAHUA
K KBAJIU®UKAIIUU TIOBEPUTEJEN

5.1 Ilpu npoBeaeHun NOBEpKU HeoOxoaumo cobmonats TpedoBanus 'OCT 12.3.019 - 92,
«[IpaBun TEeXHUUECKOM SKCIUTyaTallMU AJIEKTPOYCTAHOBOK moTpeduteneit», «IIpaBun TexHUKH
0€30MaCHOCTH NP IKCILTyaTaLlUHU SJIEKTPOYCTAHOBOK MOTpEeOUTENEH».

5.2 Jlio0Oble MOAKIIOYEHHUS KOHTPOJUIEPOB MPOU3BOAUTH TOJBKO MPU OTKIIOYEHHOM
HaIIpsHKEHUU [TUTAHUS KOHTPOJLUIEpa.

BHUMAHMUME! Ha OTKpPBITBIX KOHTAKTAaX KJIEMMHBIX KOJOJ0OK KOHTPOJLIEpa
HANIPsSZKeHUe oNacHoe 1S ku3Hu — 220 B.

5.3 K pabote ¢ KOHTpoJjIepamMH JOMYCKAIOTCS JUIa, M3ydyuBIIHe PO KOHTpOIIepos,
3HAIOIIME MPUHLUI ACUCTBUS MCIOJIb3YEMbBIX CPEJICTB M3MEPEHUN U MPOILIEAIINE UHCTPYKTAXK
[0 TEXHHUKE 0e30MacHOCTH (EPBUYHBIN M Ha pabodyeM MecTe) B YCTaHOBJICHHOM B OpraHU3aIlH
MOPSIIKE.

54 K nmoBepke [OMyCcKarOTCci JIMIAa, OCBOMBIIME pabOTy C KOHTpOJUIEpaMHU H
UCIIOJIb3YEMBIMHM 3TaJOHAMH, W3YYMBIIMMM HACTOSIIYI0 PEKOMEHIALMIO, aTTECTOBAaHHBIX B
cootBercTBUH C [IP 50.2.012 1 umeromux J0CTaTOYHYIO KBATU(UKALIUIO /Uil BBIOOpa METOTUKU
MOBEPKU U BBIOOPA COOTBETCTBYIOIIMX 3TANOHOB (T.11. 4.3.1...4.3.7 HacTosIIel peKOMEHJallln).

6 YCJIOBHUS TIOBEPKHA
6.1 IIpu mpoBeeHNH MOBEPKH COOMIONAIOT CIEIYIOIINE YCIOBHS:
- TeMIIepaTypa OKPYKakomero Bo3ayxa, *C 20+ 5;
- OTHOCHTEJIbHASI BIIAXXHOCTH OKPYKAIOILIETO BO3yXa, %o 30 - 80;
- atMocdepHoe aaBneHue, klla 84,0 - 106,7;
- HalpsDKEHKWE NUTaHus, B 22017
- 4acToTa IuTaromei cetu, I'1g 50 £ 1.

6.2 CpencrBa TMOBEpPKH U TMOBEPSIeMble KOHTPOJUIEPH JTOJDKHBI OBITH 3aIUIICHBI OT
BUOpaILMii U yIapoB.

7 HOAT'OTOBKA K IIOBEPKE

7.1 TloaroToBUTHh K paboTe MOBEpsSEMbIi KOHTPOJUIEP B COOTBETCTBUU C YKa3aHUSIMH,
U3JI0’)KEHHBIMU B PO KoHTposutepa.

KoHTposuieps! BKIIOYAOT HA MPEIBAPUTENIBHBIN NPOrpeB He MeHee 4eM 3a 20 MHUH. 10
HayaJia MOBEpKH.

K koHTposuiepam, MoBepsiEMBIM 10 CXEME, YKa3aHHOW Ha PUCYHKE 2, TEPMORIIEKTPOIHbIE
IIPOBOJA, XOJOJHBIE CIAau KOTOPBIX C MEOHBIMH IIPOBOJAMU IIOMELIEHBI B TEPMOCTAT,
MOAKJIIOYAIOT HE MEHEE YEM 3a 2 4. J]0 Hayajla U3MEPEHUN.

7.2 TloAroTOBUTH K paboTe CPeCTBA MOBEPKHU B COOTBETCTBUH C PACIIPOCTPAHSFOIIUMUCS
Ha HUX SKCIUTYaTallMOHHBIMU JOKYMEHTaMH.

7.3 Yupasnenue paboTOl KOHTpoJuIepa MpHU MOBEPKE, 3aJaHUE €ro MporpaMMHUpPyeMbIX
[IapaMeTPOB JIOJIKHBI ITPOU3BOIUTHCS B COOTBETCTBUM € yKazaHUsAMHU PO Ha koHTpoJIep.

Nuer

KYB®.421445.017MIN

N3m.

Nuert No fgokym. MNoaonuncb [ata




8 IPOBEJEHMUE ITIOBEPKH

8.1 Memponozuueckue xapaxmepucmuxu, noonexcaujue OnpeoeneHuIo
JlnamnazoH wW3MepeHui NpUOOpPOB TMpH padoTe C COOTBETCTBYIOUIUMH IE€PBUYHBIMHU
AOMMYCKAaCMbIX OCHOBHBIX HPUBCACHHLIX HOl"pCIHHOCTCfI

npeoOpa3oBaTesiMu, TPEACIbI

M3MEPEHUH U 3HaYCHUE eIMHHIIbI MJIaIIIEeT0 pa3psiaa IpUBEICHbI B TaOIuUIe 2:

Tabmuna 2
3Havyenne IIpenennt
YciaosHoe odo3Hauenne HXC I[nanaaonu eINHHUIIBI OCHOBHOM
npeodpaszoBareJis H3Mepenit MJIa/IIIero NpHUBeeHHON
paspsiaia NOrPeHocTH, %o
TepmonpeoodpazoBarenu conpotusienus mo 'OCT 6651

Pt 50 (0=0,00385 °C™") —200...+750 °C 0,1°C

50 IT (0=0,00391 °C™) —200...+750 °C 0,1°C

50 M (0=0,00428 °C™" —180...+200 °C 0,1°C

Cu 50 (0=0,00426 °C™) -50...4200 °C 0,1°C

Pt 100 (0=0,00385 °C™) —200...+750 °C 0,1°C

100 IT (0=0,00391 °C™) —200...+750 °C 0,1°C

100 M (0=0,00428 °C™" —180...+200 °C 0,1°C

Cu 100 (0=0,00426 °C™") -50...4200 °C 0,1°C

100 H (0=0,00617 °C™") —60...+180 °C 0,1°C

Pt 500 (0=0,00385 °C™") —200...+750 °C 0,1°C +0,5
500 IT (0=0,00391 °C™" —200...+750 °C 0,1°C

500 M (0=0,00428 °C™") —180...+200 °C 0,1°C

Cu 500 (0=0,00426 °C™") -50...4200 °C 0,1°C

500 H (0=0,00617 °C™") —60...+180 °C 0,1°C

Pt 1000 (¢=0,00385 °C™") —200...+750 °C 0,1°C

1000 IT (a=0,00391 °C™" —200...+750 °C 0,1°C

1000 M (0=0,00428 °C™) —180...+200 °C 0,1°C

Cu 1000 (=0,00426 °C™" -50...+200 °C 0,1°C

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

Tepmoanekrpuueckue npeodpazonarenu mo 'OCT P 8.585

TXK (L) —200...+800 °C 0,1°C

TXK (J) —200...+1200 °C 0,1°C

THH (N) —200...+1300 °C 0,1°C

TXA (K) —200...+1300 °C 0,1°C

TIIII (S) 0...+1750 °C 0,1°C 405
TIIIT (R) 0...+1750 °C 0,1°C ’
TBP (A-1) 0...+2500 °C 0,1°C

TBP (A-2) 0...+1800 °C 0,1°C

TBP (A-3) 0...+1800 °C 0,1°C

TMK (T) —200...+400 °C 0,1°C

Yuauduuuposanusie currans no F'OCT 26.011

HanpsixeHnre nocTossHHOTo Toka 0...1B 0,1 % +0,5
HanpspbkeHne nocTosHHOro Toka 0...10B 0,1 %

ITocTOSTHHBIH TOK 0...5MA 0,1 %
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ITocTOsTHHEBIN TOK 0...20 MA 0,1 %

ITocTOsTHHEBIN TOK 4...20 MA 0,1 %
Cursai nocTosSHHOTO HaIPsDKEHHUSI
HanpsikeHne nocTosHHoro toka | —50..+50 MB | 0,1 % | 0,5
Cursassl akTUBHOTO COTIPOTHUBIICHHS
AKTUBHOE COIIPOTUBIICHUE | 0...5000 Om | 0,1 % | 0,5
Tabnuna 3 — XapakrepucTuku nporpammuoro obecrieuenus (I10)
HaumenoBanue Howmep Bepcun
(0 Mouduxanus (unentudukanmonnslii Homep) I10
KOHTpoJLIepa (He HmXKe)
BcerpoeHHoe OBEH IUIK150 2.14.0
BcerpoeHHoe OBEH ITJIK154 2.14.0

Bce oOeiicmeusn ¢ koumponnepom (npozcpammupoeanue u m.0.), a maKice
NOOKNI0UeHue NEPEUUHBIX NPeodpazosameriell 001HCHbL NPOU3EOOUMBCA 6 COOMEEM CIEUU C
PYK0G0OOCHMEOM NO IKCHIIyAmayuu.

8.2 Bnewnuit ocmomp

[Ipn mnpoBeneHWM BHEIIHETO OCMOTpPa JOJDKHO OBITh MPOBEPEHO COOTBETCTBHE
KOHTpOJUIEpa CIEAYIOIINM TPEOOBAHUSM:

— KOHTpOJUIEp JOJDKeH OBITh TpEACTaBlIeH Ha TMOBEPKY C OIKCILTyaTallHOHHOM
JOKyMEHTAlMeN, BXOJAIIEH B KOMIUIEKT MOCTAaBKM KOHTpoJuiepa (MacmopT, KOMIIAKT-IUCK C
MIPOrPaMMHBIM 00€CTIeYeHHEM M PYKOBOJICTBO IO SKCILTyaTaIum ).

— KOHTPOJUIEP MIOJDKEH OBITh YHCTHIM M HE MMETh MEXaHMYECKUX TOBPEXKICHHUN Ha
KOPILYCE U JIMLIEBOM NAHEIIH;

— KOHTPOJUIEp HE JIOJDKEH MMETh MEXaHMYECKUX IMOBPEXKICHUN BXOJIHBIX M BBIXOJHBIX
KJIEMMHBIX COCITUHHUTEIICH

— Ha KOHTPOJUIepe JA0JDKHA OBITh MAPKUPOBKA, COOTBETCTBYIOMIAast PO.

[Ipu oOHapyxeHUHM MEXaHMYECKUX Ae(EeKTOB, a TaK)Ke HECOOTBETCTBUS MapKHPOBKH
AKCIUTyaTallMOHHOM JOKYMEHTAllMKM OIpEAeseTcs BO3MOXHOCTh NPOBEICHHSI TOBEPKU U
JabHEHIIIero UCNOJIb30BaHUsl KOHTPOJLIEPA.

8.3 IlIposepka rneKmpuuecko2o COnpomueieHus u30nAuuu

8.3.1 OmpeneneHue 3JIEKTPUYECKOTO COMPOTHUBIECHUS H30JLSIIMM TOKOBEYIIMX LEnei
MOBEPSIEMOr0 MPUOOpPa OTHOCUTENIBHO €ro KOpIyca MPOU3BOAMTH MEXIY KOHTaKTaMH JUis
MOJICOEJUHEHUS] MTUTAIOIIET0 HANpsHKEHUs U KOPIycOM O MeToauke, u3ioxenHoil B 'OCT P
52931, B KINMAaTUYECKUX yCIOBUSAX, IPUBEACHHBIX B 1. 6.1 HacTosAmen MII.

[TpubGop mepexa uHCOBITAHHMEM MOKPHIBAIOT CIUIOMIHOM, IUIOTHO NpUJerarmomei K
MOBEPXHOCTU METAIMYECKOW (OJbroil TakuM 00pa3oM, YTOOBI PACCTOSIHUE €€ OT 3aKMMOB
UCTIBITYEMOH 1ienH Obu10 He MeHee 20 MM.

8.3.2 IIpubop cuuTalOT BBIAEPKABIIUM HCHBITAaHHE, €CIM W3MEPEHHOE CONPOTUBIICHUE
n3ossinuu He MeHee 20 MOwm.

[Ipu HEBBINOJHEHUU 3TUX TPEeOOBAHMI WM HEBEpHOM (PYHKIIMOHMPOBAHMU MOBEpKa
npeKpainaeTcs, npubop OpakyeTcs U HalpaBIIseTCs B PEMOHT.

8.4 Onpoobosanue

8.4.1 IIpubops! ycTaHABIMBAIOT B HOPMaJIbHOE pabouee MoJI0KEeHHUE.

8.4.2 Tlepen mpoBeAeHUEM MTOBEPKH BBITIOJHUTD CIEAYIONINE ACHCTBHS:

- TIpY BBIKJIFOYEHHOM MUTAaHUM TOJIKIIOYHTH KOHTPOJIJIEP K KOMIIBIOTEPY coriacHo PO
KOHTpOJLIEpPa;
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- BKJIIOYUTH TUTAHUE KOHTPOJLIEPA;
- BKJIIOYUTH MUTAHUE KOMITBIOTEPA U JIOKAATHCS 3arpy3KH ONEPAIMOHHON CUCTEMBI;
- 3arpy3uTh Ha KOMIIBIOTEpPE CpeAy IpOrpaMMHPOBAHUS M YCTAHOBUTH CBS3b C
KOHTPOJUIEPOM.
8.4.3 OnpeneneHne WACHTU(PUKAIIMOHHOTO HAMMEHOBAHUS IPOTPaMMHOI0 00ECTICUCHUSI.
CBenenuss 0 WAGHTH(PUKALMOHHOM HAaUMEHOBAaHWU BCTPOCHHOW 4YacTH MPOTPaAMMHOTO
obecnieueHus npeacraBieHbl B okHe «CoDeSysy.

Jlig sTOro NeicTBys MO aNropuTMy, YKa3aHHOMY Ha pPHCYHKax 1-12 OTKpBITH 3aKiIajKy
«IVIK Bpay3ep», rne B crtpoke «Binary VERSION» yka3ansl cBeneHust 00
UACHTU(DUKAIIMOHHOM HAaWMEHOBAaHUM BCTPOCHHOM YacTH MNPOTPaAMMHOrO oOOecTeyeHUs
IIPOBEPSAEMOr0 KOHTPOJLIEPA.

mﬂpaw MpoexT BorasiTn  [ononderws Onnaiin Owdo  Crpaska

Cosgats

Cosgarte no wabnoHy...
OTKPBITE. .0 Ctrl+0

Beixoa Alt+F4

1C:\DOCUME~1\K2C45~1,VAL\ OCALS ~1\Temp'\Rar $D122. 264\plc 110-mv 1 10-test.pro
2D:\NL110_32L_0l.pro

3 D:{ipimep MK 100-R.M+MYA or My 110-84 DCONPLC 100RM+MVAS_DCON.pro

4 D:\owmYpoexTe MK _naens_TaPLCI00RM +MVAS_DCON.pro

5 C:\DOCUME~1\K2C 431, VAL L OCALS ~1\Temp'\Rar $DI84.016\test_i7016.pro

6 D:\DowmYIpoekTel MK _narens_Ta\IVI14PLC 100RM +rm202.pro

7 D:\OoknYIpoexTel MK _nanens_to\test_i7016\test_i7016.pro

8 D:\lokmuYIpoexTh MK _naxens_tAPLC150+MVA-+HMVUSFC_4.pro

9 D:\HokmYIpoexTii MK_naHens_7aplc 100rm +mu-8r.pro

HEee03MOMHO OTKPLITE NPoeKT/GNaNUoTERy (0WwndKa & Paine npoekTa/GuanuoTeKn)

B EER |l 5
[ Cosaare noseii npaekr [ORNAAH [38M [MFOCMOTF
Pucynoxk 1
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|| B2 E S SR

Hacrpoitkn uenesol nnaTdopmb

F.oHGurypaius:

Mone

OTrMeHa

PLCT54.U-L

B=E| B0 el EAH

Hos porpaMMhbiil KomnonenT (POU)

WMma Hoparo POL: PLC_PRG

Tun POU Akl peanuzaHy OrreHa

+ [Mporparra IL

PUHKLHMOHANEHEIR G0k LD
PyHrUHA FED
Tun pesyneTaTa: (e
BOOL ST
CFC

Pucynok 3
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e CoDeSys - (Untitled)*
Qaiin Mpaska Mpoekt BcTasuTe [Jonondenma Olnalin  OkHo  Crpaska

2| B @]t BS (ST * [P

(SR (- S
t-[5] PLC_PRG [PRG] 0001|PROGRAN FLC_FRG
- 0002)VAR
DOD3[END_VAR

Malin Mpaeka MpoekT BoTaewTe [JonondeHAa OHnalid  OkHo  Cnpaeea

B8] El@leas s * (e
SET

b, PLC_PRG [FRG] Q0NPROGRAM PLC_PRG
- 0002WVAR
Q003 EMD_VAR

Eafala ]

£

oood[,
D002

6)

Pucynok 4
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Daiin  Mpaeka

51% Dw E @Adl%lg |@| i MoaxnioqeHne

PROGRAM F
(VAR
D003 END_VAR

PLC_PRG (FRG]

Mpoekt EBcraswTe  [fononseHua EeSUEECN OkHo  Cripasks

Pexgam smynsayam

CoDeSys - (Untitled)*

Alt+F3

LC_PRG (PRG-5T)

Pucynox 5

B E| 1] el | S 5 3

FLC_PRG (PRG) || |B001PROGRAM PLC_PRG
VAR
0003|END_VAR

<

-
o072l Communication Parameters

03 Channels
0014 = Local Seiial [R5232)
0015| Local_
0018) Local_ Mame Yalue  Comment Loncel
oot Port COM1
0018| Baudrate 115200
0019 Parity Mo Hew ...
0020| Stop bits 1
0021 Motorola byteorder Mo Remove
| Flovs Control 0ff
o023
o024 Gateway
e

Update

Pucynoxk 6
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2

®aiin Mpaeka Mpoexkt Beraute JononHenus [KeGLT Orkro  Crnpaska

B=E 8@

0001 PROGRAM F
VAR
DOD3EMND_VAR

PLC_PRG [PRG)

P sMynALAK
MNapaMeTpbl CBASM. ..

CoDeSys - (Untitled)*

NoaknioHeHe Alt+F8
&

LC_PRG (PRG-5T)

2

®aitn Mpaska [Mpoext BeraswTs [lononHenus RECLEERE OxHo Cnpaska

B8] B el [S|SAG| *

Pucynox 7

CoDeSys - (Untitled)*

OTKAOYEHIE Ctrl+Fa
=

0001 Crapt E5
0002
0003 Chipoc
004 Chpoc (xonogHei)
0001 | Chpoc (sasoacoit)

Ii MepeknounTe TOUKY OCTaHOBa =2
Ltite [l4anor TOYEK 0CTaHoBa
0004
0005/
epe] 1
0007 OnHH Lkn Ctrl+F5
0008) 3anncaTh SHaqYeHua Crl+F7
ﬂ PUKOMPOBaTE 3HaYEHMA F7
0010 OcsoboanTe dUKcaLAD Shift+F7
o011 [Auanor 3ancsDuKcaa Ctrl+5hift+F7
0012
0013 MoK&3aTb CTEK BoIS0B0B. ..
0014 CTobpamaTs NoToK BEINONHEHIA
0015
0018
0017
0018 3arpy3Ka MoX0AHbIX TEKCTOR
0019|
— CO3ASHWE 3arPY304HOTD NPOEKTa
B0z 3anucaTe taitn s NIK
WQZ YuTate dakn us NIK
0023
0024
0025
< 1 K
Pucynox 8
Jlner
KYB®.421445.017MIN 3
N3m. Jlnct Ne fokym. Moanuce [ara




el CoDeSys - (Untitled)*

®aiin Mpaska [MpoexT BeTasuTe [onondenus OHnaid  OkHo

CnpaBka

B=E| @]t S 2R O]

% Pecypcel
B[ MotiansHee nepemersie
B[] dutiniorerka ANALYZATION LIB 5.10.93 03:05:06 raotansHs
B Gutinqaorexa [ECSFC.LIE 13.4.08 15:51:28: rnaSansHee nepel
-2 Gugnuorera STSLIBTIME.LIE 20.2.06 13:31:16: raofansHee
B2 Guinorera STSTASKIMFO LIE 20.2.05 12:31:38: raofansHs
= m EopriypHan
- Faorsgurypauma MK
Fondurypauma sanay
KoHPUrypaLmusa Tpesor
= m Merenxep SudauoTes

48 MeHenxep napameTpos
. Q MeHenep npocmoTpa
- ﬁ HacTpoliku uenssaii nnarpaprie

3% Pafioyan ofinactb
- LluppoEan TpACCUpOBKa

| 1]

-

Pucynoxk 9

Bl INE e e =]

32 Pecypce

B} TnofansHee nepemMeHHEle

B[ futmmorera ANALYZATION LIB 5.10.99 09:05:06: rnotansHe

E- [ tutnuatexa IECSFC.LIE 13.4.06 15:51:28 rnosansHee nepel

[E3% D Gubnorera STSLIBTIME.LIE 20.2.06 123176 raoSanetHele

B[ sutiniorexa SYSTASKINFOLLIB 20.2.08 13:31:38 rnofiansHe

m EopTa#ypHan
Kongurypawas MK

KoHegurypaums zanay

K.oreurypaums Tpesor

m Merenrep dudanoTer
[ 14@ Menenmep napameTpos

Q erenxep npocroTpa
HacTpoliki wenesol nAaTEopre

'}@ Pafioyan ofnacte
@ Ul posan TpaccHposKa

—
[=Ar=TF=1[~1 =]
=== =]

001

001

001

00

00

00

00

00

ﬂ filecopy ~
i [reriy

ledelele
% filedir
setpwd

00 delpwd
0ot GetTime

00: SetTime
[ sobs:
oo SetGate
0ot S ethazk

00;
— UpdateCore G

Pucynoxk 10
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£l CoDeSys - (Untitled)*

daiin Mpaska [Mpoext Bcraswte [fononHerts  OxnaiH  Owdo  Cripaska

B=E B@eeEEs el x=|

E. Pecypcel - B
E g dunorera ANALYZATION LIB 510,93 05:05:06: raoSansHe i . |z|
Gutnuorera IECSFC.LIE 13.4.06 15:51:28: rnodaneHeie nepes 201
B[] dudauorera SYSLIBTIME.LIE 20.2.06 13:31:16: rofansHee el &

B2 tugmorexa STSTASKINFO.LIE 20.2.06 13:31: 38 raotansns 001 B
m EopraypHan Ii
= Kongurypauma MNK 001
Korguirypauma sanads 001
K.oHPUrypauma Tpesor %
= m MeHenxep SuSauoTer “00i
MeHeaep napamerpos 001
- Q Menensep npocmarpa 00
ﬁ HacTpoiiku uenesoil naTeope! E
B o0
= '}@ Pafiouan ofnacTe %
@ Ll ubposan Tpaccuposka o0
00
00
00
0
00
00
00
o0
00
00!
o

e
3 ¥

Pucynok 11

®alin Mpaska [Mpoekt BctasuTe Hdononderua  Onnaiin Oxno  Cnpaska

Blsla| BiEledolsEe Glole|E

) Pecupeel
- L tmorera ANALYZATION.LIB 5.10.99 09.05:06: raofansHs = . |Z|
-1 GuGnvorera [ECSFC.LIE 13.4.05 15:51:28: raofansHee nepe 00!
B[] eusniaTera SYSLIBTIME.LIB 20.2.06 13:31:16: roianshele giglnf: e s o 2
. mode epcuA [0 mMeTp: 2. —
B~ :wﬁnwmeka SYETASKINFOLIE 20.2.06 12:31:38: raofansHel I%Binary VERSION
m OpTRypHan 001 Need Target version 2.10
(i Korapurypauma MK {gpiCompiled: 12:53:47 Oct 25 2011
3 Kaorepurypaus sanay WHAC 6RA:TT7:00:21:81:45
K.oHpurypauma Tpesor E IP 10.0.6.10
3 mﬂ MeHegmep SuGaMoTer o GATE 10.0.0.1
7 Menemwrep napameTpos DpiMASK 255.255.255.0
Q MeHenep npocaTpa E PIC upper version is 15
- " o Licence unlimited
ﬁ HacTpoliku wenesoll naaTopbl 0
0
3% Paiouan ofnacTe %
@ Uuaposan TpaccHpoEka w
0
0
0
0
0
oo
oo
oo
oo
oo
0o

Pucynoxk 12
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Pe3ynpTaT TOOTBEpXKAECHUS COOTBETCTBUS IMPOTPAMMHOIO OOECIICUYEHHUS CUHTACTCA
MOJIOKUTENBHBIM,  €CIIM  TOJIydeHHbIEe  WACHTU(HUKAIMOHHBIE  JaHHbIE  MPOTPaAMMHOTO
oOecrieyeHns cpelncTBa H3MEpeHU (MICHTU(UKAIIMOHHOE HAUMEHOBAHHE IMPOrPAMMHOI0
oOecrieyeHus, HOMEp BepcUH (MACHTHU(PHUKAIMOHHBI HOMEp) MPOrpaMMHOI0 oOOecTeyeHus)
COOTBETCTBYIOT MIECHTH(HMKALIMOHHBIM JaHHBIM, YKa3aHHBIM B pasiene «MeTposorudeckue u
TEXHUYECKUE XapaKTEPUCTUKN» OMUCAHUS THIIA CPEICTBA U3MEPEHUIA.

[Ipy HEBHIMONHEHUWU STUX TPeOOBaHMN WM HEBEPHOM (YHKUIMOHUPOBAHUU IOBEpKa
npeKpalaeTcs, npubop OpaKyeTcs U HaIpaBIIETCS B PEMOHT.

8.4.4 BriOpatb B cpezie MPOrpaMMHUPOBAHUS BXOJI M THIT IaTUHKA.

8.5 Onpeodenenue o0cHo6HOU NPUBEOEHHOU NOZPEUIHOCHIU UMEPEHUA 6XOOHbBIX
6eluYUH KOHMpOoepa

HomunanbHble CTaTUYECKHUE XapaKTEepUCTUKU npeoOpa3oBaHus (HCX)
TepMonpeoOpazoBaTeneit COIIPOTUBJIEHUS COOTBETCTBYIOT I'ocCt 6651, HCX
TepMORJIeKTpUUecKuX mpeodpazoBareneit coorBerctByroT ['OCT P 8.585, wucrounuku
YHU(PUIHMPOBAHHBIX cUrHAIOB cooTBeTcTBYIOT ['OCT 26.011.

IIpy mnepBHYHOM MOBEPKE KOHTPOJUIEPOB 3HAYEHHUS OCHOBHOW IIPUBEICHHOU
MOTPEIMIHOCTH ONPEENSAIOT ISl CIIEAYIOIINUX TUIIOB 1IaTYMKOB:

- Tepmomerp conpoTusierus 100 IT (a=0,00391 °C™);

- TepMonIieKTpudeckuii mpeodpazoparens TXA(K);

- mo00# YHU(PULIMPOBAHHBINA CUTHAJ TOCTOSHHOTO TOKA;

- Mo00# YHU(PUIIMPOBAHHBIN CUTHAJ IIOCTOSIHHOTO HATIPSDKEHUS;

- M000# CUTHAJl aKTUBHOT'O COMPOTUBIICHHUS.

[ToBepka nmpomsBoautrcs B Toukax 0, 50 m 100 % nuanazoHa u3MepeHUN Ha OJHOM
(;r000M) BxOIE.

IIpu neproanyeckoil MOBEPKE OCHOBHYIO MPUBEAECHHYIO MOTPEIIHOCTh ONPEIEIAIOT B
TOuKax, cooTBeTcTBytomux 0, 25, 50, 75, 100 % aunanazoHa u3mMepeHui.

B cnyuae, korna KOHTposiep paboOTaeT  TOJIBKO € 3a/JlaHHBIM IOJB30BATEIEM THUIIOM
NEPBUYHOTO TpeoOpazoBaTens, JOMYCKAeTCs ONpEeAeisITh MOTPEHIHOCTh KOHTpoJuIepa B
yKa3aHHbIX KOHTPOJIBHBIX TOYKax MpH paboTe TOJBKO ¢ 3aJaHHBIM IpeoOpa3oBareseM, MpH
3TOM B CBHUJIETEJICTBE O MOBEPKE YKAa3bIBAIOTCS TUII MEPBUYHOTO MpeoOpazoBaTesis U AUaNa3oH
U3MEPEHUN.

B caydae, xorga KoMIJIeKTalMs KOHTpOJUIEpa MEPBHUYHBIMU IpeoOpa3oBaTEeNsIMU
(TaTyMkamMu) B Ipollecce HSKCIUTyaTallkd HE H3BECTHA, JMOO MOXKET HM3MEHSThCS, IMOBEpKa
IIPOU3BOJUTCS IO METOAMKE IEPBUYHOM MOBEPKH.

8.5.1 Onpeodenenue 0cHOBHOU NpUBEOEHHOU NOSPEWHOCMU KOHMPOIIepa npu
uMepeHUU 8XOOHbIX CUSHAN08 O MEPMOMEMPO8 CONPOMUBTLEHUS.

CoOpatb cxemy 1o pUCyHKY 13.

Mepa opepasuei
CoOlpoTHEICHHEA KOHTROIIED
Pucynoxk 13
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ITonkmroueHue Mepbl CONPOTUBIICHUS IPOU3BOIUTH 10 TPEXIIPOBOIAHOM CXEME COTJIACHO
PD, mpu 3TOM CONPOTUBIIECHUSI COCAMHUTEIBHBIX MPOBOJIOB JOJKHBI OBITH PAaBHBI M HE JOJKHBI
npeBslmath 15 Om.

YcTaHOBUTHh B Cpelie NpOTpaMMHPOBaHUS BXOA (JI000H) M BhIOpaTh THUI AaT4MKa —
TepMoMeTp conpotuBieHus u ero HCX.

IlocnenoBarenbHO  yCTaHaBIMBasg Ha  MEpe  CONPOTHUBIICHUM  COIPOTHUBIICHHS,
COOTBETCTBYIOLIME KOHTPOJBHBIM TOYKaM, 3a(UKCHPOBATh MO YCTAHOBHUBIIMMCS TOKa3aHUSAM
U3MEPEHHYIO KOHTPOJUIEPOM TEMIIEPATYPy Ul KaXXJ0M U3 KOHTPOJIBHBIX TOYEK.

Paccunrars [y KaKIOW NPOBEPEHHOM KOHTPOJIBHOW TOYKH OCHOBHYIO IIPUBEICHHYIO
MOTPEIIHOCTh M3MEPEHHUsI BXOJHBIX CHUTHAJIOB MpHU paboTe ¢ TEPMOMETPAMH COIPOTHBIICHHS 10
dopmynel:

" =Mx1 00 %

-'-ll:l'-‘-I{D M
! ; (1

/i€ Y1 — 3Ha4€HHE OCHOBHOM MPUBEACHHOM MOTPEUTHOCTH KOHTpouiepa, %o;
Ay — 3HAUCHHE M3MEPSIEMONM KOHTPOJUIEPOM BEIMYMHBI B 3a/IlaHHOM KOHTPOJIbHOU
touke (°C, MA, MB, B, Om);
Ajcx — 3HAYEHHE U3MEPSEMOM KOHTPOJJIEPOM BEJIMYMHBI B 3alaHHOM KOHTPOJILHOM
touke no HCX nepsuunoro npeobpasosareis (°C, MA, MB, B, Om);
Auopy — HOPMHpPYIOLEE 3HAYECHUE, PABHOE PA3HOCTH MEXKJy BEpXHEH M HIKHEU
rpaHuiieil quana3ona u3Mepenus (kouTposbasie Toukn 100 % u 0 %) (°C, MA, MB, B, Om).
KoHnTposnep mpu3HaeTcs TOAHBIM, €CIM HauOOJbIIEe W3 PACCUMTAHHBIX 3HAYCHUI
OCHOBHOM IIPUBEJICHHOM IIOIPEIIHOCTA HE IIPEBBIIACT 3HAYCHMUS JOIIYCKAEMON OCHOBHOM
IIPUBEJCHHOMN NIOTPELIHOCTH Yy .
8.5.2 Onpeoenenue OCHOBHOU NPUBCOCHHOU NOSPEUHOCIU KOHMPOJLepd npu
U3MepeHUU 8X0OHbIX CUSHAN08 O MEPMOINEKMPUYECKUX npeobpazoeameriell.
CoOpatb cxemy 10 pUCYHKY 14.

Meaubie QTanoHHbIi TepmoanekTpoaHsie MosepsemI
npoeoaa TepMomeTp npoeoAa KoHTponnep
+
Mepa \/ Bxon (+)
Hanpsxenus | - Bxop, (-)
Cocyn Abloapa
Pucynoxk 14

K BXogy  moBepseMOro  KOHTpOJUIEpa  MOJKIIOYAKOT  TEPMOAJIEKTPOJHBIE
(xomrieHcaunonnele) mpoBoaa, HCX xoropeix, cootBercTByloT HCX mpeobpa3oBanus
TepMmornapsl. KOHIBI MPOBOJOB COEIUHSIOT ¢ MEAHBIMU IIPOBOJAMM M CHaM UX IMOMELIAIOT B
TEPMOCTAT CO CTAaOMJIBHOHN TeMIepaTypoil, M3MepIeMOil TEpPMOMETPOM Il BBEACHHUS MONPABKH
no TOJIC Ha Temneparypy TepMocraTa.

Tun KOMIICHCAIIUOHHBIX IIPpOBOJIOB JOJDKEH COOTBETCTBOBATH TUITY
TEepMOnRJIeKTprUdecKoro npeodpaszonatens, mo HCX kotoporo 6yneT mpoBOAUTHCS OBEPKa.
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Temmneparypy CBOOOIHBIX KOHIIOB KOHTPOJIUPOBaTb C IIOMOILBIO 3TAJIOHHOTO
TEpMOMETpa JUIs BBEJICHHS IMONPABKU Ha TEMIIepaTypy CBOOOJHBIX KOHIIOB (TIpU TEMIIEpaType,
ommmyaromierics ot 0 °C 6onee uem Ha 0,1 °C).

ITopaTe nuTaHKME Ha KOHTPOJUIEP U YCTAHOBUTH €0 CBSI3b CO CPENOM IPOrPaMMUPOBAHUS
Ha [IK.

VYCcTaHOBUTh B Cpele NpPOrpaMMHUpPOBAHHMS BXOJ W BBIOpaTh TUIN JaTYUKa —
TepMOnlJIeKTprudYeckuii mpeodpaszoBarens u ero HCX.

IlocnenoBarenbHO ~ ycTaHaBiAMBas  HAa  MEpe  HANpPSDKEHUS — HANPSIKEHUS,
COOTBETCTBYIOIIME KOHTPOJBHBIM TOYKaM, 3a(UKCHPOBATH MO YCTAHOBUBIIMMCS TOKa3aHUSAM
HU3MEPEHHYIO KOHTPOJIJIEPOM TEMIIEPATYPY VIS KaXXJ0M U3 KOHTPOJIBHBIX TOYEK.

Paccunrars U1 KaXA0W NPOBEPEHHOM KOHTPOJBHOW TOYKU OCHOBHYIO IIPUBEIECHHYIO
MOTPEIIHOCTh M3MEPEHMs BXOJHBIX CHUTHAJIOB Npu paboTe C TEPMONIEKTPUUECKUMU
npeoOpazoBaTessiMU 10 Gopmyne 2:

oy = Ao~ AP g0,

A moee , (2)
re Y2 — OCHOBHAs NMpHUBENEHHAS MOTPEUTHOCTH MPUOOpa B KOHTPOJIBLHOU TOUKE, % ;

Ausy — U3MEPEHHOE KOHTPOJUIEPOM 3HAa4YEHHE TEMIIepaTyphbl B 3aJlaHHON KOHTPOJBHOU
Touke, °C;

Ancx — 3HaueHue TeMIepaTypbl B 3aJaHHOM KOHTposnbHOM Touke mno HCX
Tepmorpeobpasosarens, °C;

Ayopu— HOPMUpYIOIIEE 3HAYCHUE, PABHOE PA3HOCTH MAaKCUMAIBbHON M MUHUMAIIBHOM

TEMIIEpaTyp AUana3oHa U3MePSIEMbIX TEMIIEpaTyp KOHTposuiepom, ‘C;

e — TOIpaBKa Ha TEMIIEPATypy CBOOOIHBIX KOHIIOB XOJIOJHBIX CIa€B KOMIIEHCAIIHOHHBIX
[POBOJIOB, HAXOASIIUXCS B TepMocTare, °C.

Kontposuiep mnpu3HaeTcss TOJHBIM, €CIM HauOoJsbllee M3 PacCUMTAHHBIX 3HAYCHUH
OCHOBHOM IPUBEICHHOM NIOTPEIIHOCTH HE IIPEBBIIIACT Yy .

8.5.3 Onpeodenenue ocHo6HOU NPUBLOEHHOL NOSPEUHOCMU KOHMPOLIepa npu pabome
€ YHUPUYUPOBAHHBIM CUSHANOM NOCMOAHHO20 MOKA.

CoOpatb cxemy 10 pUCYHKY 15.

HeTowmmm + i — + IMopepaemMeml
I10C T OSAHHOT 0 l R2 : KOHTpPOLIe]
TOKA _ | [
| I [
a)
M
R1 ————
Herorom + — |+ — + Mopepaeneni
MOCTOAHHOT 0 : R2 : KOHTpOJLIep
TOKA _ | |
R AN
6)
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a) MU UCTOJIH30BAHNH B KAUECTBE ITAJIOHA KAIUOpaTopa MOCTOSIHHOTO TOKA.
0) Ipu KCTIOJIb30BAaHUH B KaYEeCTBE 3TAJOHA UCTOYHHMKA MUTAaHUS U YHUBEPCAIbHOTO
BOJIbTMETpA.

R1 — conpotusnenue 100 Om (Mara3sud cOnpoTUBICHUN WM KaTyIIKa 3JEKTPUIECKOTIO
conpotusnenus P331);

R2 - BHemHuii Harpy304HbIi pe3ucTop (B 3aBUCUMOCTHU OT THIIa IIOBEPsieMOro rnpubdopa
HE00X0AMMOCTh JAHHOTO COTIPOTHUBIICHUS HEOOXOAMMO MPOBEPUTH 1o PD Ha nmoBepseMbIit
npubop), ¢ XapaKTepUCTUKAMHU HE XyXe yKazaHHbIX B PO Ha moBepsiemslii mpubop;

P1 — BoabT™METp yHUBEpCATbHBIN U(PPOBOIA.

Ilopate nuTaHue Ha KOHTPOJUIEP U YCTAHOBUTH €TO CBSI3b CO CPELOM MPOrpaMMHUPOBAHUS
Ha [IK.

C nomouipko cpeapl NIPOorpaMMHUpPOBaHMsI HACTPOUTD aHAJIOTOBBIE BXO/IbI KOHTPOJLIEpa
1151 pabOThI C BXOJHBIMU CUTHAJIAMH TIOCTOSTHHOTO TOKA.

3ajaTh HUOKHUN NTpees OKa3aHUM aHaJIOrOBBIX BXO/I0B PaBHBIM HM)KHEH IpaHuLEe
JMana3oHa U3MEPSAEMOro CUTrHajla M 3aJaTh BEPXHUM MPEAEs NOKa3aHUM aHaJIOrOBBIX BXOJI0B
PaBHBIM BEpXHEH rpaHulie AUana3oHa U3MEpsEMOro CUrHaia.

[Tpu onpeneneHnn NOTPEIIHOCTH MO CXeMe PUCYHOK 15a) K BXOIy MOBepsieMOro KaHaia
KOHTPOJUIEpa BMECTO IEPBUYHOTO MPeoOpa3zoBaTesst MOJAKIOYUTh KAITHOpaTOp TOKa.

[TocnenoBarenbHO yCTaHABIMBAas Ha BBIXOJIE KaluOpaTopa TOKH, COOTBETCTBYIOILUE
3HAYEHUSIM BXOJIHOTO CHTHAjIa B KOHTPOJIBHBIX TOYKAX, 3a()MKCHPOBATh YCTAaHOBHBIIMECS 3HAYCHUS
TUISL KasKJIOW U3 3TUX TOYEK. 7

ITpu ompeneneHuu MOTPEUIHOCTH MO CXeMe PHUCYHOK 150) Ha MCTOYHHKE MOCTOSIHHOTO
HANpsOKEHUS YBEJIMYMBAIOT HANpsSKEHUE [0 JOCTHXKEHUS Ha IIOBEPSAEMOM KOHTPOJUIEpE
3HAYEHUS BXOJHOI'O CUTHAJa PAaBHOT'O 3HAUEHUSIM BXOHOI'O CUTHAIA B KOHTPOJIBHBIX TOUKAX.

BXoHOHN TOK ONpeneNnstoT U3MEPEHHUEM NaJEHUs HAIPsDKEHMs Ha conpoTuBieHuH Rl
IpY MOMOIIHU IM(PPOBOTo BOJIBTMETPA U PACCUUTHIBAIOT 110 Gopmyie 3:

I 8]
R, 3)
rae | — 3HaueHue BXOIHOTO TOKa, MA;
U — HanpsbKeHUE 10 MOKa3aHusIM HU(POBOTO BOILTMETPA, MB;
R — conpoTuBienne Mepsl eKTpuUecKoro conpotusnenus R1, Om.
PaccunTarh OCHOBHYIO IPUBEACHHYIO MTOTPEIIHOCTH 0 opmyie 1.
Kontpomnep npusHaeTcs TroJHBIM, €ClIM HauOOJIbIIee W3 PACCUMTAHHBIX 3HAYCHUH
OCHOBHOM IPUBEIECHHOMU NOTPEIIHOCTH HE IIPEBBIIIACT Yy .
8.5.4 Onpeoenenue ocno6noll npueedeHHOl NOCPeuHOCmuU KOHMpoiepa npu pabome
¢ YHUQDUYUPOBAHHBIM CUSHANOM NOCMOAHHO20 HANPAACEHUS.
CoOpatb cxemy 10 pUCYHKY 16.

HeTourmm + + IMopepaemMe Ll
IIOC TOAHHOT 0 EOHTPOLIE]D
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C moMoImpio Cpelbl MPOrpaMMHUPOBAHUST HACTPOUTH AHATIOTOBBIE BXOJBI KOHTPOJLIEpA
it pabOTHI C BXOJHBIMU CUTHAJIAMH IIOCTOSIHHOTO HAMPSKEHHS.

3agaTh HWKHUM MpeJesl MOKa3aHUM aHaOTOBBIX BXOJOB PAaBHBIM HIKHEH TI'paHHUIE
JMarma3oHa U3MEpseMOro CHTHala U 3aJaTh BEPXHUN MpeJell MOKa3aHWi aHAIOTOBBIX BXOJOB
PaBHBIM BEpXHEW rpaHUlle JUana3oHa U3MEPsSEMOro CUTHAA.

[TocrnenoBarenbHO YCTaHABIMBAsT HA BBIXOJE HCTOYHUKA TOCTOSIHHOTO HANPSKCHUS
HAMpsDKEHUS, COOTBETCTBYIOIIME 3HAYCHHUSIM  BXOJHOTO CHUTHAJIA B KOHTPOJBHBIX TOYKAX,
3a(hUKCHPOBAThH YCTAHOBUBIIIMECS 3HAUYSHHS JUISl KQKIOU U3 ITUX TOUEK;

Paccuntars OCHOBHYIO MPUBEIEHHYIO MOTPEUTHOCTH 110 hopmyre 1.

KoHTposiep mnpu3HaeTcsi TOAHBIM, €CIIM HauOOoJblllee W3 PACCUUTAHHBIX 3HAYCHUU
OCHOBHOM IIPUBEIECHHOMU NIOTPEIIHOCTH HE IIPEBBIIIACT Yy .

8.5.5 Onpeodenenue 0CHOBHOU NPUBEOEHHOU NOZPEWHOCU KOHMPOIepa npu pabome
€ 6XOOHBIMU CUSHANAMU AKIMUBHO20 CONPOTMUBTIEHUSL.

CoOpatb cxemy 1o pUCYHKY 17.

Mepa Ilopepaenui

COMpPOTHEIEHHA EOHTROIIIED

Pucynoxk 17

ITopate nuTaHME HA KOHTPOJIJIIEP U YCTAHOBUTH €T0 CBS3b CO CPENON MPOrpaMMHUPOBAHUS
Ha [1K.

C nomompto cpeasl MPOrpaMMHUpPOBaHHUS HACTPOUTH aHAJIOTOBBIE BXOJBI KOHTpOJUIEpa
111 pabOThI C BXOJHBIMU CUTHAJIAaMU aKTHUBHOT'O COTIPOTUBJICHUS.

3ajaTe HWKHUN IpeAen IOKa3aHWH aHaJOTOBBIX BXOJOB PAaBHBIM HWXKHEH TIpaHULE
JUarna3oHa U3MEpseMOro CUTHajla M 3aJaTh BEPXHUU NpeJell NOKa3aHUi aHaJIOrOBBIX BXOJO0B
PaBHBIM BEpXHEW rpaHulie JUana3oHa U3MEPSEMOro CUrHaIa.

IlocnenoBarenbHO  ycTaHaBiMBash Ha  MEPE  CONPOTUBIEHUS  CONPOTHUBIICHUS,
COOTBETCTBYIOIIIE KOHTPOJBHBIM TOYKaM, 3a(UKCHUPOBATh MO YCTAHOBUBIIMMCS IOKa3aHUSAM
3HAUYEHUS U3MEPEHHOTO CUTHAJIA JUIsl Ka)KJIOM U3 KOHTPOJIbHBIX TOYEK.

Paccuurarh 11 KakJI0M NPOBEPEHHON KOHTPOJIBHOW TOYKHM OCHOBHYIO IPUBEICHHYIO
MOTPEUTHOCTh U3MEpeHus 1o ¢popmyie 1.

KonTposuep mnpu3HaeTcss TOJHBIM, €CIM HauOoJsblIee M3 PacCUMTAHHBIX 3HAYECHUH
OCHOBHOM IPUBEIECHHOMU NOTPEIIHOCTH HE IIPEBBIIIACT Yy .

8.6 Onpeodenenue 0CHO6HOU NPUBECOEHHOU NOZPEUIHOCHMU CUZHAI08 AHAI0208bIX
6b1X00086 (Yugpoananozoevix npeoopazosameneii (I[AI1)) konmponnepa

IIppy nepBUYHOM MOBEpKE KOHTPOJUIEPOB 3HAUYEHUS OCHOBHOM  IPHUBEIEHHOU
NOrpeImHocTH npousBoauTcs B Toukax 0, 50 u 100 % nuanazoHa BEIXOAHOIO CUTHAJA.

IIpu neproanueckoil MOBEPKE OCHOBHYIO MPUBEIECHHYIO MOTPEIIHOCTh ONPEIEIAIOT B
Toukax, coorBeTcTBytomux 0, 25, 50, 75, 100 % aunana3zoHa BRIXOJHOTO CUTHAJIA.

8.6.1 Onpedenenue 0CHOBHOU NPUBEOEHHOU NOCPEUHOCNU KOHMPOJLLEPA ¢ 8bIXOOHbIM
VCMPOUCMBOM MUNA «NApamemp — moxy.

CoOpatb cxemMy 1o pUCyHKY 18.
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a) cxeMa TMOJKIIOUEHHS KOHTPOJUICPOB IPH HCHOJB30BAaHUM B KayecTBE HTajOHA
MUJITHAMIIEPMETPA.

PA1 — munnuamnepmertp 1udpoBoii;

R1 — conpotusnenne 500 Om (MarasuH cOnpoOTUBIICHUN).

0) cxema MOJKIIOYEHUS KOHTPOJUIEPOB TIPU MHCHOJIB30BAaHMM B KadyecTBE JTaJOHA
YHUBEPCAJIBHOT'O BOJIBTMETPA.

PV1 — BonbT™MeTp IUPPOBOI;

R1 — conmpotusnenue 500 OM (MarasuH CONPOTUBICHUH).

[TonaTh muTaHNE HA KOHTPOJUIEP U YCTAHOBUTH €T0 CBSI3b CO CPEl0il MPOrpaMMUpPOBAHUS
Ha [IK.

VYCcTaHOBUTH B Cpejie MPOrpaMMHUPOBAHUS BBIXOJ M BHIOpATh THUI BBIXOJHOTO CHUI'HAja —
TOK (4...20) MA.

[TocnenoBarenbHO YCTaHABIMBAs CHUTHAJIBI HA BBIXOJAE (BBIXOJHYIO MOIIHOCTb,
BBIPQ)KCHHYIO B IPOIIEHTAX OT BBIXOJHOTO CUTHANA), COOTBETCTBYIOIINE KOHTPOJIBHBIM TOUYKAM
M3MEHEHHsI BBIXOJIHOTO MapaMeTpa U3MEPUTh (aKTHUECKOE 3HAUCHUE BBIXOJHOTO CUTHAJIA:

- TpU OMNpEAeICHWH TMOTPEHIHOCTH [0 CcXeMe  pUcyHok 18a)  mpu momomu
MUJITHAMIIEPMETPa;

- TIpU ONpeAETIeHUH MOTPEIIHOCTH MO cXeMe pUCYHOK 180) mpu momomu 1nuppoBoro
BOJIbTMETpPA, W3MEPEHUEM TMaJCHUs HampsHKeHWs Ha comnpoTuBieHur R1. BeixonmHoil Tok
paccuMThIBaIoOT 1o Gopmyie 3.

PaccuuTare Ui Kaxa0# NpOBEPEHHONW KOHTPOJBHON TOYKH OCHOBHYIO NMPHUBEAECHHYIO
MOTPEIIHOCTH 10 opmyre 4:

A —A
y, = O™ 00%
Ao = i (4),
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IZIe 3 — OCHOBHAs IPUBEJEHHAs! IOTPEIIHOCTD BBIXOJHOTO CUTHaIa, %o;
Ay — I3MEPEHHOE 3HaYEHUE BBIXOHOTO apameTpa (MA, B);
Ayem — 3HAYCHHE IIApaMETpPa, YCTAHOBIEHHOE IPU IOMOIIM TECTOBOH IPOrpaMMBI
(MA, B);
Amax M Amin —BEPXHAST M HIWKHAS TpaHULBl Juana3oHa WM3MEHEHUS BBIXOIHOTO
napamerpa (MA, B).
KonTpomnep npusHaeTcs TOJHBIM, €ClIM HauOoOJbIIee W3 PACCUMTAHHBIX 3HAYCHUH
OCHOBHOM NPUBEJEHHON NOrPeIIHOCTH He npesbimaeT + 0,5 %.

8.6.2 Onpedenenue 0CHOBHOU NPUBEOEHHOU NOSPEUHOCNU KOHMPOJLLEPA ¢ 8bIXOOHbIM
YCmMpOoUCmMeoM muna «napamemp — HAnpPA#CeHue ».
CoOpatb cxemy 1o pUCyHKY 19.

IlopepaeMEOI HeToyrmx
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PV1 — BonbT™MeTp IUPPOBOI;
R1 — conpotusnenue 2000 Om (Mara3uH CONMPOTUBICHUIN).

ITopath nuTaHME HA KOHTPOJIJIIEP U YCTAHOBUTH €T0 CBS3b CO CPENON MPOrpaMMHUPOBAHUS
Ha [IK.

VY CcTaHOBHUTH B Cpejie MPOrpPaMMHUPOBAHUS BBIXOJ M BHIOpATh THUI BBIXOJHOTO CHUI'HAja —
Hanpsbxenue (0...10) B.

IlocnenoBarenbHO yCTaHABIMBasE CHUTHaJAbl Ha BBIXOJAE (BBIXOJHYIO MOILIHOCTbD,
BBIPAKEHHYIO B MPOLIEHTAX OT BBIXOJHOTO CUTHAJa), COOTBETCTBYIOIIME KOHTPOJIbHBIM TOYKAM
M3MEHEHHMsI BBIXOJTHOTO MapaMeTpa U3MEPHUThH MPHU MOMOIIN BOJIBTMETpa (pakTHUYECKOe 3HAUCHHE
BBIXOJHOI'O CUTHAJIA.

Paccuurarh 11 KakI0M NPOBEPEHHON KOHTPOJIBHOW TOYKHM OCHOBHYIO IPUBEIACHHYIO
MOTPENIHOCTH 1O opmyie 4.

Kontposnep mnpus3HaeTcss TOJHBIM, €CIM HauOOoJblIee M3 PacCUMTAHHBIX 3HAYCHUH
OCHOBHOM NPUBEJIEHHON NOrPEeIIHOCTH He npesbiaet + 0,5 %.
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9 O®POPMJUIEHME PE3YJIbTATOB IIOBEPKH

9.1 PesynbraThl TOBEpKH O(GOPMISIOTCS MPOTOKOJIOM MO (opmMe, YCTaHOBJICHHOM
METPOJIOTUYECKOH CITy>k00ii, TPOBOAAIIEH TTOBEPKY.
9.2 TlonoxxuTenbHble pPE3YJIbTaThl NEPBUYHON TMOBEpKH OGOPMIIAIOTCS 3alUCHI0 B
[IaCIOPTE C HAHECEHUEM OTTHCKA IIOBEPUTEIILHOTO KiIeWMa.
9.3 IIpu M0JI0O)KUTENBHOM PE3YIbTATE IEPUOANYECKON TOBEPKHU BBIJAETCSI CBUAETENBCTBA
o noBepke B coorBeTcTBUM ¢ ITP 50.2.006.
9.4 TIlpm oTpuIATENBHBIX pe3yJbTaTax IOBEPKH MpuOOpa K OSKCIUIyaTallud He
JOIIYCKAETCsl, CBUJIETENBCTBO O IPEABIAYILIEH IOBEPKE aHHYJIUPYETCS U BBIIAETCS U3BELIEHUE
O HENPUIOTHOCTU
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