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1 OBJIACTb IPUMEHEHUA

Hacrosimas pexoMmeHmanus pacrnpocTpaHsieTcss Ha MOJIYNIu aHainoroBoro Beojga MB110
(manee - moxmynu) mp-Ba OOO «IIpomsBoactBeHHoe OOwbenmuunenne OBEH», r. MockBa u
YCTaHABIMBACT METOUKY UX IEPBUYHON U MEPUOIUIECKOI TTOBEPOK.

MexnoBepouHbIit HHTEpBAJ — 2 TO/A.

2 HOPMATHUBHBIE CCBUUIKH

ITP 50.2.006-94 I'ocynapcTBeHHas cucteMa obecrieueHus equHCcTBa u3Mepenuil. [lopsaok
MPOBE/ICHUS TIOBEPKU CPEICTB U3MEPECHU.

ITP 50.2.012-94 I'ocynapcTBeHHas cucteMa obecrieueHus equHcTBa u3mepenuil. [lopsaok
aTTeCTalluU IIOBEPUTEIIEH CPENCTB U3MEPEHHUIL.

I'OCT 12.3.019-80 Cucrema craniapToB 6€30nacHOCTH Tpy/aa. MicnbITaHUS U U3MEPEHUs
anektpuyeckue. Oo6ue TpedboBaHus 6€30MaCHOCTH.

I'OCT P 52931-2008 ITprOGopsl KOHTPOJIS U PETYIUPOBAHUS TEXHOJIOTUYECKHUX IPOLIECCOB.
OO11Me TeXHUYECKUE YCIOBHS.

I'OCT 6651-2009 TocymapcTBeHHass cucTeMa OO€CIeYeHHs] €IUHCTBA  H3MEPECHHIA.
TepMonpeoOpa3zoBaTeay CONPOTUBICHUS U3 TUIATUHBI, MEIU U HUKeNs. O0uue
TEeXHUYECKUE TPEOOBAHUS U METObI HCTIBITAHUH.

I'OCT P 8.585-2001 I'ocynapcTBeHHas cucTeMa 00ecTieYeHus! €IMHCTBA U3MEPEHUH.
Tepmomnapsl.
HoMuHanbHble CTaTHYECKHE XapaKTEPUCTUKU IpeoOpa3oBaHusl.

I'OCT 26.011-80 CpeacrtBa uzmepeHuii u aBromatuzanuu. CUrHaJIbI TOKa U HANPSDKEHUS
AIIEKTPUUYECKHE HEIPEPHIBHBIE BXO/IHbBIE U BHIXOIHBIE.

3 OIIEPALIMM ITOBEPKH

[Tpu mpoBeICHNY MMOBEPKH BBITIOJIHSAIOT CIICAYIOIINE ONIEPAIIUH:
- BHenrHui ocMotp (1m.8.1);
- MPOBEPKA EKTPHUUECKOTO COMPOTUBIICHUS M30siiuH (11.8.2);
- onpodoBanwue (1.8.3);
- OTIpe/ICTICHUE OCHOBHOM MPUBEICHHOMN TOTperHocTH MoayJs (11.8.4).

4 CPEACTBA ITIOBEPKH

4.1 CpencrtBa uU3MEpEHHH, HUCHOJIb3yeMble B KayeCTBE Mep BXOJHOTO CHUTHala
MoBEpsieMOro mpubopa, MOHKHBI UMETh TEXHUUECKHE XapaKTepPUCTHUKH, OOeCreduBaroIIne
MOBEPKY B AUANa30HE U3MEPEHHI MOBEPSIEMOTO MOTYJIS.

4.2 N3meputenbHas 1ienb (BKJIOYask MEPbl BXOJHOTO CHTHAJIA), TPU MOMOIIM KOTOPOW
MOBEPSIFOT MOJYNH, JAOHKHA 00ecleyrBaTh TaKyH) TOYHOCTh M3MEPEHHH, PU KOTOPOUM BEPHO
HEPABEHCTBO: A, < % A, » TI€ A — TIpesien 10mycKaeMoro abCoOTHOrO 3HAY€HUs OCHOBHOM

MOTPEITHOCTH ITOBEPSIEMOT'0 MOTYJISI.
4.3 Jlns ompeneneHus OCHOBHBIX MOTPEIIHOCTEH MOJIyiIs HEOOXOAUMO TNPUMEHSTh
CIIEYIOIINE CPEICTBA TIOBEPKH.
4.3.1 Ilpu usmepenuu 6X0OHbIX CUSHATI08 OM MePMONpeobpazosameeti CONPOMUBIeHU
- MarasuH COMNPOTUBJICHUN (Mepa  CONPOTHUBJICHMSA). JHAMa30H  BBIXOJHBIX
conportusiienuii 0,001 Om — 10 kOwm; kiacc TouHoctu He 6onee 0,02 (manpumep, P4831, MCP-
60M, kanmubparop yuduuupoBanusix curnaios UKCY 2000).
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4.3.2 Ilpu usmepeHuu 6X0OHbIX CUSHATI08 OM MEPMOIIEKMPULECKUX npeodpazosamenei.

- HH3KOOMHBIH MOTEHIIMOMETpP IOCTOSHHOTO TOKa WJIM KaluOpaTop HaNpsKCHHS
MIOCTOSIHHOTO TOKA, MCIOJb3yeMble B KaueCTBE MEpbl HANPSHKEHHS C TUAIa30HOM BBIXOJHOTO
curHana ot 0 mo 100 mMB; wmacc tounoctn He Oonee 0,05 (Hampumep, MOTEHIMOMETPHI
nocrostnaoro toka P306, P348, P363, I1I1-63; yHuBepcaibHbIi NEPEHOCHOW HW3MEPUTENIbHBIN
npubop tuna YIINII-60M; kommnaparop Hanpsbkenuit P3003; kanubpatop Hampspkenus [1 320;
ycranoBku B1-12, B1-13, B1-28; kanuOparop yaudunupoanusix curaaioB MKCY 2000);

- KHJKOCTHOHM TepMocCTaT (aTTeCTOBAHHBIN METPOJIOTHYECKOM CIyKO00M, MpOBOAIICH
MOBEPKY) Uil 00eCreueHnsl CTaOMIbHOM TEMIIEPaTyphl XOJIOAHBIX CHAeB TEPMOAIIEKTPOIHBIX H
MEJ/IHBIX TIPOBO/IOB.

TepmocTaT B YCIHOBHSX IIOBEpKHM JIOJDKEH 0O0ECHEeunMBaTh TaKO€ IOCTOSHCTBO
TEeMIepaTypbl, NpH KOTOPOM 3a BpeMsl TMOBEpKH MpuOOpa HU3MEHEHHE TeMIepaTyphl,
BBIP@KEHHOE B TPOLEHTAX, HE JOIDKHO MPEBBINATH /19 Yn, TAE Yn — HPEACT TOMYCKAEMOTO
3HAYEHUs IPUBEICHHON OCHOBHOM MOTPEIIHOCTH MTOBEPSEMOro Ipudopa.

TepmocTaT B YCIOBHSX IOBEPKHM JOJDKEH OBITh CHAa0XXEH TEPMOMETPOM B MecTe
PACIIOJIOKEHHUS CIIAEB TEPMODIIEKTPOAHBIX M MeAHBIX mMpoBoAoB: auanasoH (0...50) °C; .. 0,1
°C; momyckaemast norpenHocts * 0,2 °C (marmpumep, TJI-4).

- aTTeCTOBaHHbIC (METPOJIOTHYECKOH CIy:KOO#, MPOBOSAIICH MOBEPKY) YIUIMHSIOIIUE
KOMIIEHCAlMOHHbIe TMpoBoja. 3HaueHue TOJ[C CKOMIUIEKTOBAaHHON mapbl MPOBOAOB MpHU
TeMmreparype pabodero u cBOOOIHBIX KOHIIOB maphl, cooTBeTcTBeHHO paBuoii 100 °C u 0 °C, He
JIOJDKHO OTKIJIOHSTHCS OT 3HadeHui cooTBeTcTByromiel tumy TII HCX 6onee yem Ha + 0,2 Ay,
rae Agn — mpeaen gomyckaembix oTkJIoHeHUM 3HaueHuid TOJC TII or 3nauwenumit HCX,
ykazanHbIX B [[OCT, BeipaskenHoro B muyumBosibTax (mis TXK (L) — 0,036 mB, nns TXKH (E) -
0,020 mB, mas TXKK (J) — 0,016 mB, mns TXA (K) — 0,012 mB, mis THH (N) — 0,009 mB, mns
TCC (1) - 0,012 mB, mna TIIII10 (S) — 0,002 mB, mns TIITI13 (R) — 0,002 mMB).

4.3.3 Ilpu uzmepeHuu BXOOHbIX CUSHATIO8 OM OAMYUKO8 C YHUDUUUDOBAHHBIMU
CUSHANIAMU NOCMOAHHO20 MOKA.

— MCTOYHUK IOCTOSIHHOTO TOKa € JMana3oHoM BbixoHoro curraia ot 0 1o 20 MA; kiacc
touHoctu He xyxe 0,01 (manpumep, kanmuOparop Toka I1 321, kanubparop YHUPHIHPOBAHHBIX
curnainos MKCY 2000);

WIH:

- BOJIbTMETP C JMana3oHaMM BXOJHBIX CUT'HAJIOB MOCTOSIHHOTO Hampsibkenus ot 0 mo 10
B, xnacc Tounoctu He xyxe 0,01/0,03 (Hanpumep, yHuBepcaibHbie BOJIbTMETpbl B7-46, 11131);

- compotuBinenne 100 Om kmacc Towynoctn He Xxyxe 0,05 (manpumep, MmarasuH
conpotuienuit MCP-63 winu katymika sieKTpruyeckoro conpotusienus P331);

- UCTOYHUK IOCTOSTHHOTO HANpsKEHUs ¢ MAaKCHMAJIbHBIM BBIXOJHBIM Hampspkenuem 10
B, oOecneuuBaromyM MOCTOSHCTBO HAMpsDKEHUs, INPU KOTOPOM 3a BPEMs OMpEACICHHS
OCHOBHOM NOIPEIIHOCTH Npubopa Ha OJHOW OTMETKE H3MEHEHHE TOKa, BBIPAKEHHOE B
MPOLEHTAX He JOJKHA NPEBBINATH /19 Yy , TAE TAE Yn — MpeIeNn IOMyCKAeMOTo 3HAUYCHHS
NPUBEICHHON OCHOBHOM NOTPENIHOCTH MOBEpsIeMOro npubdopa (Hampumep, HCTOYHUK MUTAHUS
nocTosinHoro Toka b5-44A, b5-47, 5-48, 55-49).

4.3.4 Ilpu uzmepeHuu 6XOOHbIX CUSHANO8 OM OAMYUKO8 C YHUQDUYUDOBAHHBIMU
CUCHANAMU NOCMOAHHO20 HANPAINCEHUS:

- UCTOYHHK PETyIMpYeMOro HampspkeHus: kinacc touHoctn He xyxke 0,01 (mampumep,
kanuOparop Hampspkenus I1 320; kommaparop Hampspkenuit P3003; ycranosku B1-12, B1-13,
B1-28).

4.3.5 Ilpu usmepenuu 6X0OHbIX CUSHATIO8 OM MEH30MemPULecKux 0amyuKos:

- MarasWH COIPOTHBJICHUH (Mepa OJIIEKTPUYECKOTO  COMPOTHBJICHUS): IUANa30H
BbIXOIHBIX cornpoTuBiieHuit ot 0,01 mo 111111,1 Owm; knacc Tounoctu He 6onee 0,005/1,5 - 10°
(nanpumep, P3026/2).
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- compotuBnenne 1000 Owm, wmacc tounoctn He Xyxke 0,01 (mampumep, kaTymika
asiekTpudeckoro conpotusienus P331) — 3 mr.;

AN

- BOJBTMETP C JMana30HaMU BXOJHBIX CUTHAJIOB MOCTOSIHHOTO HampsbkeHus ot 0 10
1 B, kmacc tounoctu He Xyke 0,0005 (manpumep, kommaparop HanpsbkeHwit P3003,
muddepeHnmansHblii BobT™MeTp B1-12);

- MarasuH CONpOTHBJICHUMH (Mepa  CONpPOTHBJICHUS): JMAIa30H  BBIXOIHBIX
conporusiienuii 0,001 Om — 10 kOwm; kiacc TouHoctu He 6onee 0,02 (manpumep, P4831, MCP-
60M, kanmubpatop yHuduuupoBanusix curnanos UKCY 2000);

- comporuBienue 10 kOwm, kmacc tounoctu He xyxe 0,05 (Hampumep, marasun
conpotuBiennit MCP-63 win katyiika siekrpudeckoro conpotupienus P331) — 2 wr;

- comnporuienue 361 Owm, kmacc touHoctun He xyxe 0,05 (Hampumep, MarazuH
comnportusiieauit MCP-63);

4.3.6 I1pu usmepenuu 6xooHwvix cuenanos 3/[C 31ekmpoonsix cucmem, npumMeHsemvlx 0is
NOMEHYUOMEMPUECKUX USMEPEHUIL:

- HCTOYHMK PEryIHPYEeMOT0 HANpsDKEHUsS C JUara3oHOM BBIXOAHOTO curHana ot 0 mo
1000 mB, knacc tounoctn He xyxke 0,05 (manpumep, kanubpartop Hampspkenus I1 320;
komnapatop Hanpspkenuit P3003; ycranosku B1-12, B1-13, B1-28);

- Umutarop snekrpoanoit cucremsl M-02 TV 25-05.2141-76. /lnana3oH M3MEHEHUs
HanpsbkeHus + 2 B, morpemHocTs £ 5 MB, Ru = 0, (500, 1000) MOwm * 25 %, Rs =0, (10, 20)
kO™ * 1 %.

4.4 MeraoMMeTp i HU3MEPEHUS CONPOTUBICHUS M3OJSALIMU C HOMUHAJIBHBIM
HanpspkenneM 500 B knace rounoctu 1,0 (Hanpumep, M4100/3).

4.5 TlepcoHanbHblii koMmbioTep ¢ ycraHoBleHHbIM [1O «Konduryparop M110» nns
oTpeieeHus UISHTHU(PUKALMOHHOTO HAMMEHOBAHUSI TPOrPaMMHOT0 00ecTIeYeHusl.

4.6 Jlomyckaercss TNPUMEHATh JApyrHMe CpeIcTBa IOBEPKH, B TOM  YHCIE
aBTOMAaTH3UPOBAHHBIE, YAOBIETBOPSIOIINE TPEOOBAHUSIM HACTOSIIENH METOIUKY.

4.7 CpencrBa MOBEPKH JOJDKHBI OBITh HCIPABHBI M IOBEPEHbI B COOTBETCTBUHU C
I1P50.2.006.

5 TPEBOBAHUSA BE3OITACHOCTHU U TPEBOBAHUSA
K KBAJIU®UKAIIUU TIOBEPUTEJEA

5.1 Ilpu npoBeneHnn NoBepku HeoOxoauMo codmoaats TpedoBanus ['OCT 12.3.019 - 92,
«[IpaBua TEXHUYECKOW JKCIUTyaTallUd SJEKTPOYCTAHOBOK MOTpeOuTenei», «[IpaBun TexHUKH
0€30MacHOCTH MPH IKCILTyaTaI[UH JEKTPOYCTAHOBOK MOTPEOUTENEH».

5.2 JIro0ObIe IO AKIIFOYCHU A MOIIy.]'ICfI MNPOU3BOAUTH TOJIBKO IIPU OTKIIFOYCHHOM HAIIPAKCHUU
MMUTaHUA MOYJIA.

BHUMAHMUE! Ha oTKpPBITBIX KOHTAKTAX KJIEMMHBIX KOJIOJA0OK MOJY.Js HANIPSIKEHHE
onacHoe JJis ku3Hu — 220 B.

5.3 K pabore ¢ mMonymnsMM AONYCKAIOTCS JUIa, WM3yduBiine PO monynei, 3Haromue
OPUHLUI ASHCTBHS UCIIOJIB3YEMbIX CPEJCTB U3MEPEHHI U MPOLIeIIINe HHCTPYKTAX 110 TEXHUKE
Oe3omacHoCcTH (MEpPBUYHBIN 1 HA paboYeM MECTE) B YCTAaHOBJICEHHOM B OpraHU3alUy MOPSIKE.

5.4 K noBepke I0MMyCKaroTCs JIUIA, OCBOMBIIKE PadOTy C MOIYISIMHU M HCHOJIb3YyEeMbIMU
ATaJOHAMH, W3YyYUBIIMMH HACTOSLIYI0 PEKOMEHJAIMI0, aTTeCTOBaHHBIX B cooTBeTcTBUM C [IP
50.2.012 1 umeronmx TOCTaTOYHYIO KBaJTU(HUKAIMIO Ul BBIOOpa METOAMKH MOBEPKH U BbIOOpa
COOTBETCTBYIOMUX ATaoHOB (m. 4.3.1...4.3.6 HacTosIIel PEKOMEH/IAINH).
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6 YCJIOBHUS IOBEPKHA

6.1 IIpu mpoBeeHUH MOBEPKU COOIIOIAIOT CIIEAYIONINE YCIOBUS:

- TeMIIepaTypa OKpyKaromero Bo3ayxa, ~C 20+ 5;
- OTHOCHUTENbHAS BIXKHOCTh OKPYKAIOIIEro Bo3ayxa, % 30 - 80;
- atmocdepHoe aaBnenue, klla 84,0 - 106,7;
- HampsbKeHHUe uTaHus, B 220j§ )
- yacTOTa IUTaromen cety, I'ng 50 + 1.

6.2 CpencTBa MOBEPKHU U TOBEPSIEMbIE MOIYIIH JOJDKHBI OBITh 3aIMIIEHBI OT BUOpAIIUil U
yIapoB.

7 HOATI'OTOBKA K IOBEPKE

7.1 TlogroroButrh K paboTe MOBEpSAEMBIH MOIYJIb B COOTBETCTBUU C YKa3aHUSIMH,
U3JI0KEHHBIMH B PD Moy

Monaynu BKIIIOUAIOT Ha MpeIBapUTEIbHbBIN IporpeB He MeHee yeM 3a 20 MuH 70 Hayvaja
MIOBEPKHU.

K MonynsaM, moBepsieMbIM IO CXeMe, YKa3aHHOH Ha PUCYHKE 2, TEpPMOXJIEKTPOJHBIC
NPOBOJIA, XOJIOAHbIE CHaW KOTOPHIX C MEIHBIMH IPOBOJIAMH IIOMEIIEHbI B TEPMOCTAT,
MOJIKITIOYAOT HE MEHee YeM 3a 2 4 JI0 Havajla U3MEPEeHUH.

7.2 TloAroTOBUTH K paboTe CPeICTBA MOBEPKHU B COOTBETCTBUH C PACIIPOCTPAHSIOIIUMHUCS
Ha HUX JKCIUTYaTallMOHHBIMU JJOKYMEHTaMH.

7.3 VYmupaBineHue pabOTOW MOAYNsS IMpH TOBEPKE, 33JaHUE €ro MPOrpaMMHPYEMBIX
napaMeTpoB JIOJHKHBI TPOU3BOAUTHCS B COOTBETCTBUU C yKa3zaHUsAMH PO Ha MOoayIb.

8 MIPOBEJAEHUE ITOBEPKHA

Bce oeitcmeusn ¢ modynem (npozpammuposanue u m.0.), @ mMaxxHce NOOKIIOUEHUE
nepeuunvIX npeodpazosameneil O0JIJICHBL  NPOU3BOOUMBCA 6  COOMBEMCMEUU C

pykoeo()cmeom no xcniayamayuu.

8.1 Buewinuit ocmomp

8.1.1 Ilpu mpoBeneHHH BHELIHETO OCMOTpPa JOJKHO OBITh MPOBEPEHO COOTBETCTBUE
MOJTyJIsl CIISIYIOIUM TPEOOBAHUSM:

— MOJYJIb JIOJDKEH OBITh MPEJICTaBIICH Ha MOBEPKY C IKCIUTYaTAl[MOHHON JJOKYMEHTaIHeH,
BXOJAIIEH B KOMIUIGKT TIIOCTaBKA MOAYns (Macmopr, KOMIIAKT-IUCK C MPOrpaMMHBIM
o0ecrieyeHneM U PYKOBOJICTBO MO DKCILTyaTalllH).

— MOJYJb JTOJIKEH OBITh YMCTHIM U HE MMETh MEXaHHMUECKUX MOBPEKACHUIN Ha KOpITyce U
JINIEBOM ITaHEIIH,

— MOAYJIb HE JOJKEH MMETh MEXaHHYECKMX MOBPEXKIEHUH BXOJHBIX M BBIXOJHBIX
KJIEMMHBIX COEJIMHUTENEH;

— Ha MOJIyJI€ JI0J’KHA ObITh MapKUPOBKA, COOTBETCTBYMOMIas PO.

8.1.2 Ilpm oOHapy)KeHMM MEXaHHYECKUX Je(PEeKTOB, a TaKkkKe HECOOTBETCTBUS
MapKHPOBKHM 3KCIUTyaTallUOHHOM JOKYMEHTAllUM OIpEeIensieTcs BO3MOXHOCTb IPOBEICHUS
MOBEPKHU U JaJIbHEHIIEro UCIoIb30BaHMsI MOTYIIS.
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8.2 IlIposepka r3n1eKmpuuecKkozo COnpoOmMueieHus u3onayuu

8.2.1 OmpeneneHue >IEKTPUUYECKOTO COMPOTHBICHHUS M30JSIIMUA TOKOBEAYIIUX LEHei
MOBEPSIEMOTO MOJY/SL OTHOCHTEIBHO €ro KOpIlyca IPOU3BOJAUTH MEXAY KOHTAaKTaMH s
MIOJICOEJIMHEHUS CETEBOTO HAINPSHKEHUSI U KOPITYCOM B KJIMMATHYECKUX YCIOBUSX, IPUBEICHHBIX
B IL. 6.1 HacTosmen MII.

Monaynp mnepen MCHBITAHHEM IOKPBIBAIOT CIUIOIIHOM, IUIOTHO NPWIEraromen K
MOBEPXHOCTU METAIIMYECKOW (ONBbroil TakuM 00pa3oM, YTOOBI PACCTOSIHUE €€ OT 3a)KMMOB
UCIBITYeMOH 1ienu Ob11o He MeHee 20 M.

ITpoBepka >JIEKTPUYECKOTO CONMPOTUBICHUS H30JLUU MPOU3BOJIUTCS HCIBITATEIbHBIM
nanpspkenueM 100 B ans moayneit ¢ HomuHansHbIM HanpspkeHueM nutanus 24 B u 500 B ans
MOJ1yJIei ¢ HOMUHAJIbHBIM HamnpsipkenueM nutanus 220 B.

8.2.2 TIpuOop CUMTAIOT BBIAEP)KABIIUM MCIBITAHUE, €CIIM M3MEPEHHOE CONPOTUBIICHHUE
u3ossiun He MeHee 20 MOw.

8.3 Onpobosanue

8.3.1 IIpubops! ycTaHABINMBAIOT B HOPMaJIbHOE pabouee MOJI0KEHHUE.

8.3.2 [lepen mpoBeeHHEM TOBEPKHU BBITIOJTHUTH CIETYIOIIHUE JEHCTBUS:

- IpU BBIKJIIOYEHHOM INHMTAaHUU HOJIKIIOUUTH MOJYIb K KOMIIBIOTEpY coryiacHo PO
MOJTYJIS,

- BKJIFOYUTh TUTAHUE MOIYJIS;

- BKJIIOYUTH TUTAHUE KOMITBIOTEPA U JIOKAATHCS 3aTPy3KH ONEPAIOHHON CHCTEMBI;

- 3arpy3uTh Ha KOMIIBIOTEPE Cpely IPOrPaMMHUPOBAHUS M YCTAHOBUTH CBS3b C MOJYJIEM.

8.3.3 Ompenenenne UaeHTU(HUKATMOHHOTO HAUMEHOBAHUS IIPOTPAMMHOTO 00ECTICYeHHS.

Ceenenuss 00 WAGHTHU(PHUKAIMOHHOM HAaWMEHOBAaHUU BCTPOEHHOH M aBTOHOMHOM
(«Konduryparop M110») wuacreii mporpamMMHOro obOecnedeHus NPEJCTaBICHbl B OKHE
koH(puryparopa (cMm. puc. 1 - 4).

|\~ Kondmryparop MB110-2AC - Mima He 3agaHo

arn Mpvbop  fJepeeo  PexMmbl NporpamMel  Cnpaeka

)2 s %J’Pb% '%‘!*J’EQ% ; mr == &

CONHCaHKE i MapameTp JHAYEHKE

= ﬁ FoHdMrypaura M110 (4mMa He 33aaH0)
=23 NapameTpel nprbopa

OEWHE NApaMETRE NPHEORS

2% 1AMA nprbopa dey ME110-2C
72 BeprHA MPOLMERH wer
o K0 NocneaHed owHEkH n.Err
i Koa Bbizoaa exit annapatH. chpoc

[0 Bxoak
#-52 CeTeEbie NapareTpbl
#- ) Onpoc Bxoa0e

Bepoua npomuexn

Pucynok 1
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|I" Kondmryparop MB110-2AC - Hiaa He 3agaH0

Marin Mpubop  JepeEo  PEXKMBl NpOrpattel B s =)

DS Pl BBl S 2R B

OnMcaHmMe & MapameTp 3HaqYeHWe  ATpw
= ﬁ Fondurypaupa M110 (MMA He sagaHo)
[=- ) MapaMeTpel npHbopa

=R} i1 He napameTpEl NpHOopa

2 |MA npHbopa dew MB110-2C

‘..:'l' EBepcHA NpowWHEKKH wEr V1,05

" Ko nocneaHer oMby n.Err ]

\..? Ku:u.u. Eblx043 exik annapatH. chpoc
I Bxoag

- 52 CeTepbis napareTpyl
- Onpoc Bxoa0E

Pucynox 2

1= Kondpurypatop MB110-2AC - Mia He 2a0aHn

Makn I'Ipnﬁup ,ﬂ,epesu Pesmel I'I|:|EII'|:|aMMbI Cnpaexa

FEErEILLEXE

2:' JkCcnopT chkcka napareTpoe & HTML
OnwcaHue JHaqYeHme ATy

= ﬁ KoHpHrypauna M110 {48 He sagaHo) |_? O npaorpate. .
=) NapameTpel nprbopa ;
=B 5 He napake TRl NpHGoRE

2 11MA nprbopa dev ME110-2C

,‘:} EepcHA NpowHEKH ver Vw1.05

e Koa nocneaHed owHbiKK n.Err 0

@ Ko

,\"ja- Koa BelzoAa exit annapaTtH. chpoc
1) Broak

5 CeTeBtle napaMeTprl
) Onpoc Bxoa0s

Pucynok 3
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il - . - B ;

1S D% BB S 2R B
ONMCEHKE & MapameTp SHaYEHKE ATRpME

= ﬁ KoHdHrypawmra M110 (MMA He zaiaHo0)
=) NapameTpel npriiopa

[ DO HE NapaMeTRRl NpHEopa

2 1MA nprbopa dey ME110-2C

\,:-' BepcHa NpoWHEKH ver V1,05

7% Koa nocneaHeR owmbicH n.Err 1]

\.ﬂ' Koa Belxoaa exit annapatH, chpoc
[#-1) Bxoagl

¥ 52 CeTesbie napaMeTpel
-1 Onpoc Bx0A06

0 nporparaae

Kaondkrypatop M110
Bepcha MO 1.1.0,37
OBEH, 2008 - 20011 rr.

Pucynoxk 4

Pe3ynpTaT MOATBEP)KIACHUS COOTBETCTBUSI MPOTPAMMHOTO OOECIECUCHHS CUYHTACTCA
MOJIO)KUTENBHBIM,  €CIIM  TOJIydeHHble  WACHTU(HUKAIMOHHBIE  JaHHbIE  MPOTPaAMMHOTO
obecrieueHnss CpeAcTBa H3MEpeHuil (MACHTH(UKAIIMOHHOE HAUMEHOBAHHE IPOrPAMMHOIO
oOecrieucHus, HOMep BepcuH (MACHTU(DUKAIIMOHHBIA HOMEp) MPOTPAMMHOTO OOCCIICUCHHMS)
COOTBETCTBYIOT MJCHTU(HMKAIMOHHBIM JIAaHHBIM, YKa3aHHBIM B pazzeie «MeTpojoruyeckue u
TEXHUYECKUE XapaKTEPUCTUKU» OMMCAHUS THIIA CPEICTBA H3MEPEHHIA.

8.3.4 B coOoTBeTCTBUU € yKa3aHMSAMHU PYKOBOJCTBA IO AKCIUTyaTalluu MMPOBEPHUTH BO BCEX
KaHajaX 3a/laHHbIC 3HAYCHUS TAapaMETPOB KOPPEKIMU U3MepsieMbiX BenuuuH IN.SH (casur
Xxapakrepuctuku) u IN.SL (HaKIOH XapakTepUCTUKU) W YCTAHOBHTh WX pPaBHBIMH
cootercTBeHHO 000.0 u 1.000.

8.3.5 B cooTBeTCTBUM € yKa3aHUSIMH PYKOBOJICTBA 10 SKCILTyaTalliM OTKJIIOYUTH BO BCEX
KaHaJaX HuQpoBbie PUIBTPHI, yCTAaHOBHUB B mapamerpax IN.Fd (mocrosiHHas BpeMeHn QpuibTpa)
u in.FG (monoca npomnyckanusi GuiabTpa) HyJeBbIC 3HAYCHUSI.

Ipumeyanue — JleiicTBus, BeimonHsemble mo m.a. 8.3.3, 8.3.4 kpome omnpoOoBaHHUs
MOJIYJIsl CIyKaT OJHOBPEMEHHO M JUIS OJArOTOBKU MPOBEACHUS JAIbHEHIINX OTIepaIvii.
8.3.6 BriOparthb B cpene nporpaMMHUpOBaHUs BXOA U THIT AaTYHKA.

8.4 Onpeoenenue ocnosnoii npusedennoui (abconomuoln) nozpewtnocmu
U3MEPEHUA 6XOOHBIX CUZHAI08 MOOYA

HomunanbHbIE CTaTUYECKHe XapaKTepUCTUKHU npeobpa3oBaHUs (HCX)
TepMonpeoOpa3oBaTeneil  COMPOTUBICHUS coorBerctByloT  ['OCT 6651, HCX
Jluer
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TepMORJIeKTpUUecKuX mpeodpazosareneit coorBerctByroT ['OCT P 8.585, wucrounuku
YHUPHUIIMPOBAHHBIX cUrHANOB cooTBeTcTBYIOT ['OCT 26.011.

IIpn nepBUYHON IMOBEPKE MOAYJEH 3HAYECHHS OCHOBHOW IIPUBEIECHHOM IOIPEIIHOCTH
OTIPENIEIISIIOT JJISl CIICAYIOUINX TUIIOB JaTYHUKOB:

- TepMorpeobpasoBarels conporusiermst 100 IT (a=0,00391 °C™):;

- TepMOdJIeKTprYeckuii mpeoopazosarenb TXA(K);

- M000# YHU(PULIMPOBAHHBIA CUTHAN TIOCTOSIHHOTO TOKA,;

- mo00# YHU(PULIMPOBAHHBIN CUTHAJI IIOCTOSIHHOTO HANPSHKEHUS,

- M000# CUTHAN AKTUBHOT'O COTIPOTUBIICHHUSI.

[ToBepka mpomsBommtcss B Toukax 0, 50 m 100 % pmama3oHa u3MepeHHid Ha OJHOM
(;r000M) BXoOIE.

[Tpu nepuoauyeckol MOBepKe OCHOBHYIO NMPUBEIECHHYIO HMOTPEHIHOCTH ONPEACISIOT B
Toukax, coorBeTcTBytomux 0, 25, 50, 75, 100 % nuamna3ona usmepeHuii.

B cnyyae, xorma monyiab paboTaeT — TOJBKO C 3aJaHHBIM IOJIb30BATEIEM THIIOM
NEPBUYHOTO IpeoOpa3oBaTelis, JOIMYCKAeTCs ONPEAesTh MOTPEIIHOCTh MOAYJS B yKa3aHHBIX
KOHTPOJIBHBIX TOYKaxX MpH pabdoTe TOIBKO € 3aJaHHBIM IpeoOpas3oBareieM, MpPH 3TOM B
CBHJIETEJILCTBE O TIIOBEPKE YKAa3bIBAIOTCS THUI IEPBUYHOTO NpeoOpasoBarelis U JUara3oH
U3MEPEHHU.

B ciyuae, korjga KOMIUIeKTanus MOAYIsl HEPBUYHBIMU peoOpa3oBaTeIsiMU (IaTINKaMH)
B IIPOLIECCE DKCIUTyaTallid HE MU3BECTHA, JTUOO MOXKET M3MEHSATHCS, OBEPKA MPOU3BOIUTCS T10
METOJMKE NEPBUYHOM MOBEPKH.

8.4.1 Onpeodenenue oCHOBHOU NPUBCOCHHOU NOCPEUHOCMU MOOYAs NPU UBMEPEHUU
BXOOHBIX CUSHATI08 OM MePMOnpeodpazosameneti CONPOMuUGIeHUsL.
CoOpatb cxeMy 1o puCyHKy 1.

Mpecfpa3neaTank
Mepa uHTeptecos Komnemomen
CONPOTHEREHAA
MoEepaemeIi
e # LR gls COM-nopT
R \\:@ w2 e K2 || 1SR nopT)
he %3 GHD_RS GND
AC3-M (ACH)
Pucynok 1

ITopkmroueHue Mepbl CONPOTUBIICHUS IPOU3BOIUTH 10 TPEXIIPOBOAHOM CXEME COTIIACHO
P, mpu 3TOM CONPOTUBIICHUSI COCAUHUTEIBHBIX MPOBOJIOB JOJDKHBI OBITH PAaBHBI M HE JOJKHBI
npeBslmaTh 15 Om.

VYcTaHOBUTH B Cpele NpOTpaMMHUpPOBaHUs BXOA (7000¥#) u BeIOpaTh THII JaT4UKa —
TepMmomeTp cornporuBieHus u ero HCX.

IlocnenoBarenbHO  yCTaHaBIMBas Ha  Mepe  CONPOTHUBIICHWM  COIPOTUBIICHUS,
COOTBETCTBYIOIIME KOHTPOJBHBIM TOYKaM, 3a(UKCHPOBATH MO YCTAHOBUBIIMMCS MOKa3aHUSAM
U3MEPEHHYIO MOJYJIEM TEMIIEPATYPy i KaKIOM U3 KOHTPOJIbHBIX TOUYEK.

Paccunrars [y KaKIOW NPOBEPEHHON KOHTPOJIBHOM TOYKH OCHOBHYIO IIPUBEICHHYIO
MOTPEUIHOCTh M3MEPEHHUsI BXOJAHBIX CUTHAJIOB MpHU paboTe ¢ TEpPMOMETPAMH COIPOTHBIICHHS 10
dopmynel:

P
n=—Tr T TCX 100 %
HODM , (1)
Jncr
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e Y1 — 3Hau€HUe OCHOBHOW MPUBEACHHOM MOTPEIIHOCTH MOy, %0;

A,y — 3HAUECHHE U3MEPSIEMOI MOJIyJieM BEMYUHBI B 3aJJaHHOM KOHTPOJILHOM TOYKE
(°C, MA, MB, B, Om, MI'n);

Ajcx — 3HaYEHHE U3MEPAEMON MOAYJIEM BEJIMUYUHBI B 33JJaHHOW KOHTPOJBHOW TOYKE
no HCX nepsuunoro npeodpasosarens (°C, MA, MB, B, Om, MI'n);

Ayuopy — HOPMHpPYIOLEE 3HAYCHUE, PABHOE PA3HOCTH MEXJy BEpXHEH M HIKHEH
rpaHuieil quamnazoHa msmepenus (kourposbusie Touku 100 % u 0 %) (°C, MA, MB, B, Owm,
Ml H).

PaccuuTath Ans KakIOW NPOBEPEHHOH KOHTPOJBHONW TOYKH OCHOBHYIO aO0COJIOTHYIO
NOTPEUIHOCTh M3MEPEHMS BXOJHBIX CHUTHAJOB TMpu paboTe ¢ TepMomnpeoOpasoBaresieM
CONPOTUBJIEHUSI MOAYJIeH ¢ BXxoaoM Tuna pH no ¢opmyne 2.

A "&'MSM"'&' (2)

rae A1 — OCHOBHas abCOJTFOTHAS TOTPENIHOCTE u3Mepenust mapamerpa (°C, MB, pH);

A 3y — 3HAUCHHE M3MEPSEMON MOJYJIEM BEIWYUHBI B 3a/IaHHOM KOHTPOJIbHOW TOYKE,
(°C, MB, pH);

A — 3HaueHue U3MEpSIEMON MOJAYJIEM BEIMYMHBI B 3aJJaHHON KOHTPOJIBHOW TOUKE IIO
HCX nepuunoro npeobpaszosarens, (°C, mB, pH).

Monynb npu3HaeTcs rolHbIM, €ClIi HauOoJIbIIee U3 PACCUMTAHHBIX 3HAUCHUI OCHOBHOM
npuBeeHHOM (a0CONIIOTHOM) MOTPENIHOCTH HE MPEBBINIACT 3HAYCHHS JOIyCKaeMOW OCHOBHOM

HpHUBEICHHOH (a0COMIOTHON) NOTPEIHOCTH Yy (Ay).

8.4.2 Onpeodenenue 0CHOBHOU NPUBCOCHHOL NOCPEUHOCMU MOOYAs NPU UBMEPEHUU
BXOOHBIX CUSHATI08 OM TMEPMOINIEKMPUIecKUx npeobpasosamernell.
CoOpatb cxeMy 1O PUCYHKY 2.

BTANOHHEM TEPMOMETR

MpeofpasneaTent
uHTEpdeAcos HomMneoTan
Mepa MoEeepAeme —
HanpaxeHHn N A& R MOy e — /P‘.-- A
+ Pt COM-nopT
(n 0% H2 ER— S
_ \ _ e B o USB-nopT)
O a,.“l, & K3 GHND_RS —17 GMND

e R ACI-M (AC4)

-~

cocyn deinapa T
Nef0-E00,AHS A CEMECE J___.-"'

Pucynox 2.

K BXoxy moBepsieMOro MOJIYJsl MOAKIIOYAIOT TEPMOIIEKTPOIHbIE (KOMIICHCAIIMOHHBIC)
npoBona, HCX kotopsix, cootBeTcTBYI0T HCX mpeoOpa3oBanus Tepmonapsl. KoHIbl TpoBo0B
COCIMHAIOT C MEAHBIMH IPOBOJAMH M CMad HMX IOMEIIAIOT B TEPMOCTAaT CO CTAOMIBHOMN
TEeMIIEpaTypoi, U3MepseMoil TepMOMETPOM uisl BBeAeHMs nonpasku o TOJC Ha teMmnepatypy
TepMOCTaTa.

Tun KOMIIEHCAIlUOHHBIX IIPOBOJIOB JOJDKEH COOTBETCTBOBATh TUILY
TepMOnRJIeKTpUdecKoro npeodpaszosatens, no HCX kotoporo 6yaeT npoBOAUTHCS MOBEpPKa.

Nuer
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Temmneparypy CBOOOIHBIX KOHIIOB KOHTPOJIUPOBaTb C IIOMOILBIO 3TAJIOHHOTO
TEpMOMETpa Ul BBEICHHS MONPABKUA HAa TEMIIEpaTypy CBOOOJHBIX KOHIOB (IpH TemIiepaType,
ommuaromierics ot 0 °C 6osee uem na 0,1 °C).

Ilopate nuTaHue Ha MOAYJIb U YCTAHOBUTH €0 CBA3b CO CPENOM MPOrpaMMHUPOBAHUS Ha
IIK.

YCcTaHOBUTh B Cpele TNPOrpaMMHUpPOBAHHMA BXOJ W BbBIOpaTh TUIN JaT4ydKa —
TepMOnRJIeKTprudeckuid mpeodpaszoarens u ero HCX.

IlocnenoBarenbHO ~ ycTaHaBiAMBas  HAa  MEpe  HANpPSDKEHHUS — HANPSDKEHWS,
COOTBETCTBYIOIIME KOHTPOJBHBIM TOYKaM, 3a(UKCHUPOBATh MO YCTAHOBUBIIMMCS MOKa3aHUSAM
U3MEPEHHYIO MOJYJIEM TEMIIEPATYPY i KaXKIOM U3 KOHTPOJIbHBIX TOYEK.

Paccunrars U1 KaXA0W NPOBEPEHHOM KOHTPOJBHOW TOYKU OCHOBHYIO IIPUBEIECHHYIO
MOTPEIIHOCTh M3MEPEHMs BXOJHBIX CHUTHAJIOB Npu paboTe C TEPMONIEKTPUUECKUMU
npeoOpazoBaTessiMu 1o Gopmyine 3:

7, = A~ Amx™ 0004

A soene , (3)
Ie Y2 — OCHOBHAs NMpHUBEIEHHAS MOTPELUTHOCTH MPHOOpa B KOHTPOJIbHOH Touke, %0 ;

Aysy — I3BMEPEHHOE MOJIyJIEM 3HAu€HHE TeMIIepaTyphl B 33JaHHON KOHTPOJIBHOM TOUKE,
OC,

Ancx — 3HaueHue TeMIlepaTypbl B 3aJaHHOM KOHTposibHOM Touke mno HCX
TepmornpeoOpasosarens, °C;

Ayopu — HOPMUPYIOIIEE 3HAYCHUE, PABHOE PA3HOCTH MAKCUMAIBHON 1 MUHUMAIIBHOM

TEMIIEpATyp JHana3oHa U3MEPSEMbIX TeMIepaTyp Moayiem, °C;

e — TOIpaBKa Ha TEMIIEPATypy CBOOOIHBIX KOHIIOB XOJIOJHBIX CIa€B KOMIIEHCAIIHOHHBIX
IPOBOJIOB, HAXOASIIUXCs B TepMocTtare, °C.

Moynb npu3HaeTCsl TOJHBIM, €CJIM HauOoJIblIee U3 PACCUMTAHHBIX 3HAYCHUN OCHOBHOM
MPUBEJICHHOM MOTPENTHOCTH HE MPEBBILIACT Yy .

8.4.3 Onpeodenenue 0OCHOBHOU NPUBEOEHHOU NOCPEUHOCMU MOOYISL Npu pabome c
VHUDUYUPOBAHHBIM CUSHAOM NOCTOAHHO20 MOKA.
CoOpatb cxeMy IO PUCYHKY 3.

Mpecbpa3naaTens
WHTEPHENCoE KoMNBHT e
Mepa Lo %1 MoBep AEMBIH H -l A
T + 4 R0y N P B o COM-nopT
l:_ & X2 it 2 USEB-nopT)
45 i]F‘? —pe X3 GND_RS |———lenp

ACIM (ACH)

Nuer
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HerouHnk MpeofpasneaTents

NOCTOAHHOTO HANPAKEHHA P MHTERDEACDE HKomneioTep
Lo 1 MoEepaemeld A
R1 MOy COM-
' o —pox2 B X2{=—{ 58 nopr)
- | j“ 2 pe ¥3 GND_RS GND
ACI-M (ACH)
0)
Pucynok 3

R1 — comporusnenue 100 Owm;

R2 — BHemrHuii Harpy304HbIA pe3ucTop (B 3aBUCHMOCTH OT THIIA ITOBEPSIEMOTO MOMIYJIS
HEOO0XOMMOCTh JITaHHOTO CONPOTUBJICHUS HEOOXOAMMO MpoBepuTh 1mo PD Ha moBepsieMsblii
MOJIYJIb), C XapaKTePUCTUKaMU HE XYK€ YKa3aHHbIX B PD Ha moBepsieMblii MO/TYJIb;

P1 — BoabTMETp yHUBEpPCATBbHBIN LU(POBOI.

a) IpY MCHOJI30BAaHUK B KAYECTBE TaJOHA KaJHMOpaTOpa MOCTOSIHHOTO TOKA.
0) mpU HMCHOJB30BAaHMU B KAueCTBE JTaJOHA MCTOYHHKA IHTAaHHS M YHHBEPCAIBHOTO
BOJIbTMETpA.

[Tonate nmuTaHue Ha MOJYJIb U YCTAHOBUTH €r0 CBS3b CO CPENOM MPOrPaMMHUPOBAHUS HA
IIK.

C moMmoImIpl0 Cpepl MPOTrPaMMHPOBAHHS HACTPOUTH BXOJBI MOAYNSA Ui pabOThI ¢
BXOJIHBIMU CUTHAJIaMU MTOCTOSSHHOT'O TOKa.

3agaTh HWKHUM Mpejesl MOKa3aHUMl aHaOrOBBIX BXOJOB PaBHbIM HIXKHEH TI'paHHUIE
JIMara3oHa U3MEPSEMOro CUTHAJIa W 3a/aTh BEPXHUM Mpelesl MOKa3aHWKM aHaJIOrOBBIX BXOJO0B
pPaBHBIM BEpXHEW I'paHuUIIe AUaIa30Ha U3MEPSEMOIO CUTHAIA.

[Tpu ompeneneHnn MOTPEIIHOCTH MO0 CXEME PHCYHOK 2a) K BXOJY IMOBEPSIEMOro KaHalia
MOJYJISi BMECTO MIEPBUYHOTO MPeoOpa3oBaTens MOAKIIOUYUTh KaTuOpaTop TOKa.

[TocnenoBarenbHO YCTaHABIMBAs Ha BBIXOJE KanuOpaTropa TOKH, COOTBETCTBYIOIIHE
3HAUEHUSIM BXOJHOTO CHTHAJIA B KOHTPOJIBHBIX TOYKAX, 3a(pUKCHPOBATh YCTAHOBUBIIMECS 3HAUCHUS
JIUTS KaXKJIOM M3 DTUX TOYEK.

[Tpu onpeneneHUH MOTPEUTHOCTH MO CXEME PUCYHOK 20) Ha MCTOYHHUKE MOCTOSIHHOTO
HANpPSDKEHUST YBEIIMUMBAIOT HANPSDKEHHE 10 JOCTHXKEHHS Ha IMOBEPSEMOM MOJYJIE 3HAYEHUS
BXOJHOTO CUTHAJIa PABHOT'O 3HAYEHUSIM BXOHOI'O CHUTHAIA B KOHTPOJIbHBIX TOUKAX.

BxonHo#l TOK ompenensitoT u3MEepeHHeM TaJeHUs HaIpsDKeHHsl Ha compoTuBieHun R1
MIPH MTOMOIIY IIU(PPOBOTO BOJLTMETPA U PACCUUTHIBAIOT IO Gopmyrie 4:

I u
R, (4)

rae | — sHauenune BXOQHOIO TOKa, MA;

U — HanpsbKeHHe 1o TOKa3aHUusAM [U(PPOBOTO BOJIBTMETPA, MB;

R — conporuBnenue Mepsl 3ieKTpuueckoro conporusiaeHus R1, Om.
PaccunTarh OCHOBHYIO IIPUBEACHHYIO MOTPEIIHOCTH 10 opmyie 1.
Monynb npu3HaeTcs rolHbIM, €Clii HauOoJIbIIee U3 PACCUMTAHHBIX 3HAUCHUI OCHOBHOM

IIPUBEIECHHON MOTPEUIHOCTH HE MPEBBIIIAET Yy .

Nuer
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8.4.4 Onpeoenenue 0CHOBHOU NPUBCOEHHOU NOSPEULHOCU MOOYIsA Npu pabome ¢
VHUDUYUPOBAHHBIM CUSHATIOM HOCMOSHHO20 HANPAICEHUSL.
CoOpatb cxeMy 10 PUCYHKY 4.

MpeobpasoeaTank
wHTepdencos KomneroTean
L EE MoEepaemER =
HANPAHEHHI 0S X1 annpb —t Lol A o
+ P __|COM-nopT
O H& w2 T B A2 a— ISB-nopT)
00— —pe v GMD_RS —17@[\][}

ACI-M (ACH)

Pucynok 4

C moMmoImIpl0 Cpeasl MPOTPAMMHPOBAHHS HACTPOUTH BXOJBI MOMAYNS Ui pabOTHI ¢
BXOJIHBIMH CUTHAJIAMU MTOCTOSTHHOT'O HAIIPSDKEHHSL.

3agaTh HWKHUM Mpejesl MOKa3aHWl aHaOTOBBIX BXOJOB PAaBHBIM HIKHEH T'paHHUIE
JIMAra30Ha U3MEPSEMOr0 CUTHAJIA W 3aJaTh BEPXHUM Mpeesl MOKa3aHWKM aHaJIOrOBBIX BXOJO0B
paBHBIM BEpXHEW I'paHHUIIC AUaIla30Ha U3MEPSEMOIO CUTHAIA.

[TocnenoBarenbHO yCTaHaBIMBAas HA BbIXOJAE HMCTOYHMKA IOCTOSHHOTO HaNpPSKECHUS
HaNpsDKEHUs, COOTBETCTBYIOLIME 3HAYEHUSM  BXOJHOTO CUTHAJIa B KOHTPOJBHBIX TOYKaX,
3a(hUKCHPOBAThH YCTAHOBUBIIIMECS 3HAUCHHS JIS1 KQKIOU U3 ITUX TOUEK;

Paccuntarh OCHOBHYIO MPUBEIEHHYIO MTOTPEHTHOCTH 10 hopmyre 1.

Monynbs npu3HaeTCs TOIHBIM, €CIIi HauOOJbIlIee U3 PACCUYMTAHHBIX 3HAYCHUI OCHOBHOM
MPUBEACHHOM MOTPEIIHOCTH HE IIPEBBIIIAET Yy .

8.4.5 Onpeoenenue 0cHo8HOU NPUBEOEHHOU NOSPEULHOCU MOOYIsA Npu pabome ¢
6XOOHBIMU CUSHANAMU AKMUBHO20 CONPOMUBTEHUS.
CoOpatb cxeMy IO PUCYHKY O.

Mpeobpazoaarent
Mepa WHTEpPHERCOE KomMneoTan
CONpPOTHEREHUA
MoE e AEMBI
0® M1 i 7 A —
E g B o B
R O& x2 ot USB-nopT)
He® w3 GND_RS —IiGND
ACI-M (ACY)

Pucynoxk 5

C momompio cpenpl MPOrpaMMHPOBAHUS HACTPOUTH BXOJIBI MOAYINS sl pabOTHI ¢
BXOJHBIMH CUTHAJIaMU aKTUBHOT'O COIPOTUBJICHUS.

3azaTh HOKHUM NpeAes MOoKa3aHUil paBHBIM HMJKHEN TpaHULE JuanazoHa U3MEPSIEMOro
CUTHaJa ¥ 3aJaTh BEPXHUM IIpelesl IOKa3aHWM paBHBIM BEPXHEW TIpaHULE [uana3oHa
HU3MEPSIEMOT0 CUTHAJIA.

IlocnenoBarenbHO  yCTaHaBiIMBasT Ha  MEpEe  CONPOTHUBIICHHUS  COIPOTHUBIICHMS,
COOTBETCTBYIOIIME KOHTPOJBHBIM TOYKaM, 3a(UKCHUPOBATh MO YCTAHOBHUBIIMMCS IOKa3aHUSAM
3HA4YECHUsI U3MEPEHHOIO CUTHAJA I KaXI0W U3 KOHTPOJBHBIX TOYEK.

Paccuurarh 11 KakI0M IPOBEPEHHOM KOHTPOJBHOM TOYKHM OCHOBHYIO IIPUBEICHHYIO
MOTPEUIHOCTh U3MepeHus 1o ¢popmye 1.

Monynb npu3HaeTcs roiHbIM, €Clii HauboJIbIIee U3 PaCCYMTAHHBIX 3HAUCHUI OCHOBHOM
IIPUBEICHHOMN NOTPELIHOCTU HE MIPEBBIIIACT Yy .

Nuer

KYB®. 421459.002MMN

N3m. JNuer Ne fgokym. MNoaonncb [ata




8.4.6 Onpeodenenue 0CHOBHOU NPUBEOEHHOU NOSPEULHOCU MOOYIs Npu pabome ¢
BXOOHBIMU CUSHANAMU 63AUMHOU UHOYKMUBHOCHIU.
CoOpatb cxeMy 10 PUCYHKY 0.

MpecfpainaaTent

farasiH WHTEpDEeRCoE KomMneoTen
B SAMMOMHA YK TMEHOCTER

1 HOEXC +| Mosepasmbi fa-—i—7 | A

" MDY Mk P _ |COM-nopT

20 S EXC- . B A2 [+ 1SB-nopT)

3 & [N + GND_RS GND

4 \/ & IN -

ACIE-M (ACa)

Pucynok 6

C nomompio cpeabl MPOrpaMMHUPOBAHUS HACTPOUTH BXOJBI MOIYNS Ui pabOTHl ¢
BXOJHBIMH CUTHAJIaMU B3aUMHOM UHIAYKTUBHOCTH.

3ajaTh HOKHUM Npeaes MOKa3aHUil paBHBIM HMJKHEN TpaHULE Juana3oHa U3MEPSIEMOIo
CUTHaJa M 3aJaTh BEPXHUM Ipelesl IOKa3aHWM paBHBIM BEPXHEW TIpaHULE [uana3oHa
HU3MEPSIEMOT0 CUTHAJIA.

HOCHCIIOBEITGHLHO yCTaHaBJIMBas Ha MarasuHe BBaI/IMOI/IHI[YKTI/IBHOCTCf/’I 3HAYCHHUS B3aHMMHOU
MHIYKTHBHOCTH, COOTBETCTBYIOIINE KOHTPOJIBHBIM TOUKaM, 3a(pUKCUPOBATH MO YCTAHOBUBLIMMCS
[IOKA3aHUAM 3HAYCHMS] U3MEPEHHOIO CUTHAJIA JJIs KK A0 U3 KOHTPOJIbHBIX TOYEK.

Paccuurarh 11 KakI0M IPOBEPEHHOM KOHTPOJBHOM TOYKM OCHOBHYIO IIPUBEACHHYIO
MOTPEUIHOCTh U3MepeHus 1o ¢popmyne 1.

Moynb npu3HAETCsl TOJHBIM, €CJIM HauOoJIblIee U3 PACCUMTAHHBIX 3HAYCHUN OCHOBHOU
IIPUBEICHHOMN NOTPELIHOCTU HE MIPEBBIIIACT Yy .

8.4.7 Onpeoenenue 0CHOBHOU NPUBCOEHHOU NOSPEULHOCU MOOYIA Npu pabome ¢
6XOOHBIMU CUSHANAMU O MEH30MEeMPUYECKUX OAMYUKOS.

[ToBepka mnpoM3BOAMTCS B HAUMEHBIIEM BO3MOXXHOM JMAIla30HE W3MEPEHHUM I
COOTBETCTBYMOIIEH «UyBCTBUTEIHHOCTU AATYMKA» B COOTBETCTBHH ¢ TabiuIeit 1.

Tabmumna 1
YcranaBiauBaemasi B KOHuUryparope . .
Haumenbmui NOoBepPsieMbIH THATIA30H,
«quCTBI/ITe.]IbHOCTb JaTYUKaA»
MB
MmB/B
+1 +2,5
+2 5
+4 +10
+8 +20
+16 +40
+32 +80
+64 +160
Nuer
KYB®. 421459.002MTIT "
N3m. JNuer Ne fgokym. MNoaonncb [ara




CoOpatb cxeMy 1O PUCYHKY 7.

[NoeepAs VBT
10.15m MOAYIE MpeoEpasoeartens
wHTEptehcoa KomneoTep
= XEXC-
Mo o i /@ A
COMPOTHE NEHMA 3 COM-nopT
(o II II XREF i _:N/_-_E *2 USB-nopt)
v N GND_RS 1~ lew
+—t ®IM-
R4 g | |
: | ACI-M (ACH)
|
[
| |
——t KEXC+
(.
[
S xREF+
=5 | 1
LI
10000m é N
R4 — sranonHas Mepa COPOTUBIICHUN
a)
[loBepAEMET MpeobpasoaaTenk
MO T3 IIE WHTepdecos KomneroTep
XEXC+
- 0
KREF+ B o COM-nopT
B I 2 USE-nopT)
GHD_RS v GMD
M+
R3
361 O |:| ACS-M (AC4)
XIMN-
»-xEF-
& KEXC-

V1 — 3TanoHHbII BOJIBTMETP
K1 - tym6nep (manpumep, MT3B).
0)

Pucynok 7

a) IIpU UCIIOJIb30BAHHUU B KAaUCCTBC 3TAJIOHA MEPBI COITPOTHUBIICHUA.
6) IIpU UCIOJIb30BAHHUU B KAaUCCTBC 3TAJIOHA BOJIBTMETPA.

C nomompio cpeapl MPOrpaMMHUPOBAHUS HACTPOUTH BXOJBI MOIYNS Ui pabOTHl ¢
BXOJHBIMH CUTHAJIaMU OT TEH30METPUUYECKUX JATUUKOB.

3aznaTh HUOKHUM Mpees NOKa3aHUi paBHBIM HIDKHEH I'pDaHULE AMAlla30Ha U3MEpSEMOro
CUrHaJa M 3aJaTh BEPXHUM Ipelesl IOKa3aHWM paBHBIM BEPXHEW TIpaHULE [uala3oHa
U3MEPSIEMOT0 CUTHAJIA.

Nuer
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C momoIIpi0 TporpaMMbl KOHPUTypaTopa YCTAHOBUTH Ha MOMAYJIE PEKUM BO3OYKIECHUS
JaTYUKA MTOCTOSIHHBIM HAIPSHKCHUEM.

Onpeoenenue noepewiHocmu no cxeme Ha pucyrke 7a).

[IpoBecTn  OanaHCUPOBKY HYJIS TIOBEPSEMOro  KaHalla, YyCTAaHOBUB 3HAYCHHE
conpotusnieHus R4 — 1000 Owm.

[TocnenoBarenbHO YCTaHABIMBAs C TIOMOIIBIO Mara3uHa CONPOTHUBICHUH, 3HAYCHHS
compotuBiieHui R4, cooTBeTCTByMOIME pazdamaHCy MOCTOBOW CXEMbl B ATAJIOHHBIX YPOBHSX
OTHOCHUTEIILHOTO HANPSDKEHUS, COOTBETCTBYIOIIME KOHTPOJBHBIM TOYKAM, MPHUBEICHHBIM B
tabmuue 1, 3adukcupoBaTh MO yCTAHOBUBIIUMCS MOKA3aHUSAM 3HAUCHHUS M3MEPEHHOT'O CHUTHAIA
JUTS K&KJOU U3 KOHTPOJIBHBIX TOUECK.

Tabmumna 1
Jnanason mmepennit, MB (Pabounit koo dumment nepenayn, MmB/B)

25 (£1) 5 (£2) +10 (+4) +20 (£8) +40 (£16) +80 (£32) +160 (£64)
Cormp. Cormp. Cormp. Cormp. Cormp. Cormp. Cormp.
DTanoH- | ATalOH- | DTallOH- | JTAJIOH- | DTAallOH- | JTAJIOH- | DTalOH- | JTAJIOH- | DTalOH- | JTAJIOH- | DTallOH- | JTAJIOH- | DTalOH- | JTAJIOH-
HBII HOTO HBII HOTO HBII HOTO HBII HOTO HBII HOTO HBII HOTO HBII HOTO
YpOBEHb,| CHUTHAla | ypOBEHb, | CHUTHAJA| yPOBEHb, | CUTHAJA| ypOBEHb, | CUTHAJa| ypOBEHb, | CHI'HaJla| ypOBEHb, | CUTHAJA | yPOBEHb, | CUTHAlA
MB R4, MB R4, MB R4, MB R4, MB R4, MB R4, MB R4,

OMm OMm OMm OMm OMm OMm OMm

- 2,495

1004,00

-4,825

1007,75

-9,921

1016,00

-19,988

1032,50

- 39,932

1066,00

- 79,862

1136,50

- 159,963

1293,50

- 1,405

1002,25

- 2,806

1004,50

- 5,600

1009,00

- 11,150

1018,00

-22,102

1036,00

- 43,436

1072,00

- 83,955

1144,00

0

1000, 00

0

1000, 00

0

1000, 00

0

1000, 00

0

1000, 00

0

1000, 00

0

1000, 00

1,408

997,75

2,819

995,50

5,651

991,00

11,352

982,00

22,913

964,00

46,681

928,00

96,983

856,00

2,348

996,25

4,863

992,25

9,763

984,50

19,680

969,00

39,325

939,00

79,080

881,00

159,841

773,25

MOTPEUIHOCTh U3MepeHus 1o ¢popmye 1.

MOTPEUIHOCTh U3MepeHus 1o ¢popmye 1.

usMepeHu.

nozpewHocmu nokazamens akmueHoCmu UOH08 6000poda pH.
[IPOrpaMMHUPOBAHUSl  YCTAHOBUTH HA IIOBEPSIEMOM MOZYJE

Paccuurarh 11 KakI0M NPOBEPEHHON KOHTPOJIBHOW TOYKHM OCHOBHYIO IPUBEACHHYIO

Onpeoenenue nocpewtHocmu no cxeme Ha pucyxke 70).
HOCHCIIOBaTe.HLHO yCTaHaBJIuBagd 110
COITPOTUBIICHUI
3a(l)I/IKCI/IpOBaTB N0 YCTAHOBHBIIMMCA IMOKA3aHUAM 3HAYCHUA U3MCPCHHOI'O0 CUTHAIA JJIsd Ka)KHOﬁ
N3 KOHTPOJIbHBIX TOYCK.

3Ha4YCHUA

HaIpsKEHUH,

BOJIbTMETPY

V1

COOTBCTCTBYIOIIIUC

C

IIOMOIIBKO Mara3mHa
KOHTPOJIbHBIM

TOUYKAM,

IIpuMeyaHue - Ipy  MOBEPKE NEPEKIIOYCHUE MEKIY ITOJO0KUTEILHON U OTPULIATEIbHOU
YacTAMHU JHMara3oHa HM3MEpPEHHH MPOU3BOAMTCS MPHU MOMOIIH TyMOJepa.

Paccunrare Ui KaXa0u NMPOBEPEHHOM KOHTPOJIBHOW TOYKU OCHOBHYIO IIPUBEICHHYIO

Moynb npu3HAETCsl TOJHBIM, €CJIM HauOoJIblIee U3 PACCUMTAHHBIX 3HAYCHUN OCHOBHOM
IIPUBEICHHOMN NOTPELIHOCTU HE MIPEBBIIIACT Yy .

8.4.8 Onpeoenenue ocnoHOU NpuUGeOeHHOU NOZSPEULHOCU MOOYIs Npu pabome ¢
6x00HbIMu cucHanamu IJC 1eKmpoonsIx cucmem, npuMeHsemvlx 07 NOMEHYUOMEMPULECKUX

CoOpatb cxeMy 10 pUCYHKY 8.

Onpedenenue O0uanazona usmeperull U COOMEEMCmseUss OCHOBHOU AOCONOMHOU

C nmnomompblo cpenbl

ClIeyIoIIre KOH(MUTYPAIIMOHHBIC TapaMETPhI:
— u3Mepsiemslii mapamerp: pH;
— THI TEPMOKOMITCHCAIIUU. pYyJHAs,
— xoopaunara E, nzonoreHnuansHoii Toukn: munyc 50,00 mMB;

— xoopaunarta pH, uzonorennuansHou Touku: 7,00 pH;

— TeMmrieparypa pexuma pydnoit tepmoxommencarmu: 20,00 °C.

N3m.

JNuer

Ne fgokym.

MNoaonncb

[ara

KYB®. 421459.002MMN

Nuer
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MmuTaTop 3nekTpogHoA

Mpeobpaanearens
CHCTEMEI wHTepdercos KomnsoTen
J
MNoeepasneii i e
Wam.an. MO M / gl COM-nopT
_;J_-'B *2 USE-nopT)
wo . — Bon. an GND_RS —I—GND
|
AC3-M (AC4)
+ -
hWlepa HanpAXeHWA
Pucynok 8

ITocnenoBarenbHO yCTaHABIMBAs HA MEPE HAIPSKCHUS HAIPSKEHUS, COOTBETCTBYIOLIUE
3HAYEHUSIM BXOJHOTO CHUTHAIA B KOHTPOJIBHBIX TOUKAX, YKA3aHHBIX B TabiuIe 2, 3aMKCUPOBATH
YCTAHOBMBILNECS 3HAYCHUS JUIS KaXOU U3 ITUX TOYEK.

Tabnuua 2 - 3HaueHust HaIPsHKEHUST B KOHTPOJIbHBIX TOUYKaX

KoHTposIbHBIE TOUKH U3MEPSIEMOTO Hamnpsixenne, MB
nuanazona pH (%)
0,00 (0) 357,14
3,50 (25) 153,57
7,00 (50) -50,00
10,50 (75) -253,57
14,00 (100) -457,14

Paccunrarh 0CHOBHYIO a0COIOTHYIO MOTPEITHOCTH 1O (hopmyIie 2.

Onpedenenue 0uanazona u3MepeHutl U COOMBEeMCmaUs OCHOBHOU AOCONIOMHOU
NO2PEeuHoCmu OKUCTUMENbHO — 80CCMAHOSUMENLHO20 NOMEHYUAA.

Y CTaHOBUTH Ha MPOBEPSAEMOM MPUOOPE CIEAYIOMNN KOHPUTYPaLIMOHHBIHN MapaMeTp:

— u3Mepsemsblii napamerp: OBIL

[TocnenoBarenbHO yCTaHABIMBAS HA MEPE HAMPSHKCHUS HAMPSHKEHUSI, COOTBETCTBYIOIINE
3HAUEHUSIM BXOJHOTO CUTHAJIA B KOHTPOJIBHBIX TOYKAX, 3a(pMKCHPOBATh YCTAHOBUBIIMECS 3HAUCHUS
IUTS KaXKI0U U3 DTUX TOYEK.

Paccuntars 0OCHOBHYIO a0COJIIOTHYIO IOTPENIHOCTH 0 Gopmyre 3.

Moynb npu3HaeTCsl TOJHBIM, €CJIM HauOoJIblIee U3 PACCUMTAHHBIX 3HAYCHUN OCHOBHOM
a0COJIFOTHON MOTPEIIHOCTU HE MPEBBIIIACT Ay .

Nuer

KYB®. 421459.002MI s
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9 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKHA

9.1 PesynbraThl TOBEpKH OQGOPMISIOTCS MPOTOKOJIOM MO (hopMe, YCTaHOBJIECHHOM
METPOJIOTUYECKOH CITy>KO00M, TPOBOAIIEH TTOBEPKY.
9.2 TlonoxxuTenbHble pPE3yJIbTaThl MEPBUYHON IMOBEPKH OGOPMIIAIOTCS 3alUCHI0 B
MacropTe C HAHECEHWEM OTTHCKA OBEPUTEIHHOTO KiIeHMa.
9.3 IIpu MOJIOKUTENEHOM PE3yJIbTaTe NEePUOANYECKON TTOBEPKH BBIIACTCS CBUCTEILCTBA
o moBepke B cootBeTcTBHH ¢ [1P 50.2.006.
9.4 TIlpum oTpuIATENbHBIX pe3yJbTaTax IOBEPKH MpuOOpa K OSKCIUIyaTallud He
JIOITyCKAeTCsl, CBUJECTENbCTBO O MPEABIAYIIEH TOBEpKE AaHHYJIUPYETCS U BbIJIACTCS U3BEIICHUE
O HEMPUTOTHOCTH

Nuer

KYB®. 421459.002MMN

N3m. JNuer Ne fgokym. MNoaonncb [ata
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