OEJEPAJIBHOE T'OCYJIAPCTBEHHOE YHUTAPHOE NIPEIIIPMATHE
"BCEPOCCHUCKUA HAYYHO-UCCJIENOBATEJIbCKAN MHCTUTYT
METPOJIOT'HYECKOM CJOYXKEBBI"

(OI'YII "BHHUHUMC")

FocyaapCTBeHHaﬂ crcTeMa odeclieyeHusI eIUHCTBA HBMBPBHI/Iﬁ

YcrpoiicTBa HMUTAlIHOHHO-TIOBEPOYHbIe APTUYEK
MeToauka NOBepKU

MII 208-004-2020

Mocksa
2020 r.



Conep:xanue
/11 HanmenoBanme CTp.
1 OIIEPALIMU ITOBEPKU 3
2 CPEACTBA I[IOBEPKH 3
3 TPEFOBAHMS K KBAJIMGUKAILMY ITIOBEPUTEJIEN 4
4 TPEBOBAHUA BE3OITACHOCTHU 4
5 YCJIOBHUA TTOBEPKU 5
6 [MPOBEJAEHME I[TOBEPKU 5
6.1 Buennuii ocMoTtp 5
6.2 | OnpoboBanue 5
6.2.1 | IIpoBepka ¢pyHKIIMOHMpOBaHUs UHTEpdeiica RS-485, nneHTHUKanOHHBIX JaHHBIX 5
I10 u oTobpakeHust HHGOPMAIMH HA TUCILIICE
6.2.2 | IIpoBepka MOAyYJIsE KOHTPOJIS LIEIOCTHOCTH 3JIEKTPOJIOB 6
6.3 | OnpeneneHue METPOJIOTUYECKUX XapPAKTEPUCTHK 8
6.3.1 | Onpenenenre NOrPENTHOCTY U3MEPEHHs He0aTaHca COMPOTHUBIICHUH 3JIEKTPOJIOB 8
6.3.2 | Onpenenenue HecTabMIBHOCTH Kod(duruenTa ocnadieHus npu GopMUpOBaHUU TeC- 9
TOBOT'O CUTHaJIa, UMUTHPYIOLIETO paboTy 3JIEKTPOJIOB
6.3.3 | OnpeneneHre NOrpeUIHOCTHA U3MEPEHHS CUTHAJIA TOCTOSTHHOTO TOKa B JiMana3oHe oT 4 11
10 24 MA
6.3.4 | OnpeneneHye NOrpeIHOCTH U3MEPEHUS AMILIMTYIbI TOKAa BO30Y>KACHUS B TMaNa30He 13
ot 50 1o 250 MA
6.3.5 | Onpenenenre NOrpelIHOCTA U3MEPEHHUsI 4acTOThI B 1uamnas3one ot 8,0 no 2000 I'u 14
6.3.6 | OnpeneneHne NOTPEIIHOCTA U3MEPEHUS 3HAUCHHSI MOy ISt |Z| 1 (ha30BOTO yriia ¢ uM- 15
nefanca Z KaTyIIKUA BO30YKICHHsI pacxogoMepa
6.3.7 | Onpenenenue NOrpelIHOCTHY 3a/IaHMsI TOKA B Auana3oHe ot 4 1o 20 MA 17
6.3.8 | OnpeneneHne NOrPeIHOCTA BOCIIPOU3BEICHUS 3HAUCHUI CONMPOTUBICHUI 18
7 OPOPMIJIEHUE PE3VYJIbTATOB ITOBEPKU 19
[NPMJIOXEHUE A. Cxema NOIKIOYEHHMS JUIsl IOBEPKU YCTpOHCTBAa ApTUeK 20
[TPUJIOKEHUE b. PacueTHble COOTHOLLIEHHUS 7151 ONPEEICHHUS] UMIIEJaHCa 21
[NPMJIOXEHUE B. ®opMa npoTokoJja NOBEPKU yCTpocTBa ApTuek 23




HacTtosiimuit JOKyMeHT pacnpocTpaHsieTcs Ha Y CTpOMCTBA UMUTAIIMOHHO-TTOBEPOYHBIE
Aptuexk (najee — ApTueK) U yCTaHABIMBAET METO/IbI UX IEPBUYHON U NEPUOANUYECKOMN MTOBEPKHU.

WNutepBan mexay noBepkamu — 1 rog.

1 OIIEPAIIM ITOBEPKH

1.1 Ilpu mpoBeieHUN MMOBEPKH BBHITTOTHAIOT OTIEPAINH, YKa3aHHbIE B TabauIe 1.

Ta6muma 1 — [lepeyens onepanmii

Homep
HaunmenoBanue IMYHKTa
MeTOAUKHU
Buennuii ocMoTp 6.1
OmnpoboBanue 6.2
[IpoBepka dyHkOHMpOBaHUs UHTEpdeiica RS-485, nnentndurannoHHbIx 621
naasbX 110 u oroOpakeHust HHPOPMALIUHU TUCIUIEE o
[TpoBepka MOAYJIsl KOHTPOJIS IIEJIOCTHOCTH 3JIEKTPOJIOB 6.2.2
OnpeneneHne METPOIOrHUECKUX XapaKTEPUCTUK 6.3
OmnpezneneHne NOrPEIIHOCTY U3MEPEHHUH HebaJaHca COPOTUBIICHUH IEKTPOIOB 6.3.1
Onpenenenne HeCTAOUILHOCTH KO3 duiMeHTa ocnadieHus npu GopMHUPOBAHUH 6.3
TECTOBOT'O CUTHAJIA, MIMUTUPYIOIIET0 padOTy IEKTPOIOB o
OmnpeneneHne NOrpeHOCTH U3MEPEHUI CHITbI TIOCTOSHHOTO TOKA B IMANa30He 633
oT 4 1o 24 MA e
Omnpenenenue MOrPeIHOCTH U3MEPEHUI aMILTUTY/ Il TOKA BO30YKACHUS B Ua- 6.3.4
na3oHe oT 50 o 250 MA "
Ornpenenenne NOrpenHOCTH U3MEPEHUI 4acToThl B Auana3zone ot 8,0 1o 2000 635
I 3.
OmnpeneneHne MOrpeHOCTH U3MEPEHUI MOYTIsl M a3l UMITEJJaHCa KaTYIIKU 636
BO3OYKICHHS e
Ornpezenenne NOrpelIHOCTH 3aJJaHus TOKa B [uamna3one oT 4 10 20 MA 6.3.7
OnpenenieHre NorpelrHOCTA BOCHPOU3BEICHUS 3HAYEHU CONTPOTUBIICHHI 6.3.8

2 CPEJCTBA ITIOBEPKH

2.1 Jlnst mpoBeneHHs TOBEPKU MPUMEHSIOT CPEICTBA U3MEPEHHUI 1 000pyTI0BaHKE, YKa3aH-

HOE B Tabuuie 2.
Tabnuua 2 — CpencTBa U3MEpeHHd U 000PyAOBaHHE Il TOBEPKU

Homep
MyHKTA HanmeHoBaHHe 3Ta/10HA M BCIIOMOTaTeJIbHBIX CPeICTB MOBEPKHU
MII
6.2.1 |IBM-coBmectumslii komnbrorep OC Windows XP/7/10; npeoOpa3oBarenb UHTEp-

¢eiicoB USB/RS485, mporpamma sMyJIsiiuy TepMHUHAJIA ¢ TIOCIEI0BATEIBHBIM TOP-

ToMm (COM)

6.2.2  |Marasunsl conpotuiieHuii P4831, nuana3oH Bocipou3BeIeHNs COIPOTUBICHUN
(0,02 —111111,1) Om, KT 0,02/0,6-10°; Pesucrop Homunanom 1,0...2,7 MOM £5%

6.3.1 |Marasunsl conpotusiieHuii P4831, nuana3on Bocipou3BeIeHNsI CONPOTUBICHUN
(0,02—111111,1) Om, KT 0,02/0,6-10°°

6.3.2  |Hudposoit mynstumeTp HP 34401 A, aGcomoTHas: MOTPEIIHOCTh U3MEPEHUH dIIEK-

Tpruueckoro conpotusiienns +£0,02 Om B quamazone 10 1 kOm; BoasT™meTp yHUBED-




Homep
NYHKTa HanMeHoBaHMe 3TAJI0HA U BCIIOMOTaTeJIbHbIX CPEICTB MOBEPKH
MII

canbHblid B7-81, quana3zon usmMepeHuid HanpsiKeHUst NoCTOSTHHOTO Toka ot 0 o 100

MB; CTabuinn3nupoBaHHbIM HCTOYHUK MTUTAHUS C PETYJIMPOBKOM BBIXOIHOTO TOKA 710
110 MA.

6.3.3  |Kanu6partop netnu Toka Fluke 705 ¢ nuanazonom rerepanuu Toka 4-24 MA

6.3.4  |Hudposoii mynstumetp HP 34401A, aGcontoTHas MOTrpeniHOCTh U3MEPEHUH T0-
crostuHoro Toka Ay = +0,35 MA B auamnasone ot 0 10 250 MA; MCTOYHHK TUTaHUS

noctosiuHoro Toka AKUII-1120 ¢ perynupoBkoii BEIXOAHOTO HampsbkeHus 32 B/3
A.

6.3.5 |['ereparop curHajgoB HU3KoudacTOTHBIN ['3-122, nuana3zon padouunx gactot ot 1,0
I'q o 2,0 x[', oTHOCUTENBHAS TOTPEIIHOCTD YCTAHOBKU YaCTOTHI £5- 107-f

6.3.6  |Marasun conpotusienuii P4831, nuana3zoH BOCIIpon3BeI€HUS COIPOTHUBIECHUIN
(0,02—-111111,1) Om, KT 0,02/0,6- 10'6; Mepsl uanyktuBHOCTH P596 ¢ HOMUHAIB-
HBIMH 3HaueHUsIMU B auanazone ot 0,05 mo 1,0 I'n, KT 0,05; udposoii MyIsTH-
metp HP 34401A, aGcontoTHas MOTPeIHOCTh U3MEPEHUH NIEKTPHUIECKOTO COTPO-
tuBieHus +0,02 OMm B auama3one 10 1 kOm

6.3.7 |KamuOparop netim Toka Fluke 705 ¢ nuanazonom m3mepenuii Toka 4-20 MA;
CTabunu3upoBaHHBIN UCTOYHHUK MOCTOSIHHOTO HampspkeHus 12 B

6.3.8  |Hudposoit mynstumeTp HP 34401 A, aGcomoTHasI MOTPEIIHOCTh U3MEPEHUH dIIEK-
Tpuueckoro conpotusiienus £0,02 Om B quamazone 10 1 kOm

Tepmorurpomerp UBA-6H-/]

IIpumeuanue: JlomyckaeTcsl IpUMEHEHHUE APYTUX CPEICTB U3MEPEHU U UCIIBITATEILHOTO
o0opysoBaHus, 00€CIEeYNBAIONINX HEOOXOJUMBIE OCHOBHBIC MapaMETPhl U XapaKTePUCTHKU
(OTpemHOCTh, KOTOPBIX HE TpeBbImaeT 1/3 mpeaena MOMycKaeMOTO 3HAY€HUs OCHOBHOM IIO-
IPELUIHOCTU IIOBEPSEMOT0 U3AEIN).

3 TPEBOBAHUS K KBAJITM®UKAIIMU TOBEPUTEJIEA

3.1 IIpoBeneHrie MOBEPKU AOJKEH BBINOJHATH MEPCOHAJ, 3HAIOMIMK NPUHLIMN JACHCTBUS
WCIIOJIb3YEMBIX TPHU MPOBEJACHUU MOBEPKHU CPEIICTB U3MEPEHUN M MPOIISANINA HHCTPYKTAXK IO
TEXHHUKE OE30IIaCHOCTH.

3.2 Bce paGoThl 1OJIKHBI IPOBOJUTHCS KBATU(HUIIMPOBAHHBIMU CHELMATUCTAMH, U3Yy4HB-
IIMMHU PYyKOBOZCTBO TI0 IKCIUTyaTallid yCTPOHCTBA APTUEK M OCBOMBIIUMH pabOTy C pacxojo-
mepomM CUMALT'.

4 TPEBOBAHUA BE3OITACHOCTHA

4.1 Ilpn noaxitoueHUH ApPTYEK K MCIBITATEIbHOMY 00OPYAOBAaHUIO HEOOXOJUMO COOJIIO-
natb oOmme TpeboBaHMsS OE30MAaCHOCTH, ycTaHOBJIeHHbIE B gokymeHtax ['OCT 12.2.007.0-75,
['OCT 12.3.019-80, "IIpaBuia 3KcriIyaTalMy 3J1€KTPOyCTaHOBOK noTpedureneit”, "IlpaBuna ox-
paHbl TpyJa MpH SKCIUTyaTalluM JIEKTPOYCTaHOBOK MOTpeOuTenen".

4.2 MoHTax U JEMOHTaX JIEKTPUUECKHX LIeTIe APTUeK U CPEJICTB MOBEPKH JOJKHO MPO-
BOJUTHCS TOJIBKO MPU OTKIOYEHHOM MUTAaHUU BCEX YCTPOICTB.



4.3 K noBepke AOIMYyCKAlOTCS JIUIA, UMEIOINE KBATU(PHUKALMOHHYIO TPYIIY IO TEXHHKE
6e3onacHoctu He HUKe Il B coorBeTcTBUU ¢ "[IpaBuiaMu TeXHUKH O€30MACHOCTH MPHU IKCILTya-
TallUX AJIEKTPOYCTAHOBOK MOTpedutenei'.

5 YCJIOBHUA IIOBEPKU

5.1 IloBepky pOBOAAT MPH CHEAYIOUIUX YCIOBUSX:

— TeMIepaTypa OKpy Karolero Bozayxa ot +15 no +25 °C;

— OTHOCHUTENBHAs BiaxkHOCTh Bo3ayxa oT 30 no 80 % npu temnepatype +25 °C (6e3 koH-
JIEHCAIIUU BJIaru);

— atmocepHoe gasienue ot 84,0 mo 106,7 kIla (ot 630 mo 800 mm pT. cT.);

— BHEIIHHE AJIEKTPUYECKUE U MAaTHUTHBIE TIOJISl, KpOME 3€MHOTO TOJIsl, a TaK)Ke BUOpauus u
TpsICKa, BIMSIONINE Ha paboTy nMprubopa, OTCYTCTBYIOT (KpOME ITyHKTOB POTPaMMBbI UCIIBITAaHHM,
IpelyCMaTPUBAIOLINX TaKUe BO3JCHCTBHS).

5.2 CpeI[CTBa H3MCpCHI/Iﬁ " OTAJIOHBI, MPUMCHACMBIC NPU HUCHBITAHUAX, HOJDKHBI UMCTb
HCﬁCTBymH.IHC CBUIACTCIILCTBA O ITOBEPKE H/Uan CBUIACTCIILCTBA 00 aTTCCTalluH.

53 HOI[l"OTaBJ'II/IBaIOTCH K pa60Te cpeacTBa MOBECPKU B COOTBETCTBUH C DKCILUTYaTalUOH-
HBIMW JOKYMCHTAaMM Ha HHUX.

6 IPOBEJAEHHUE IMOBEPKHA
CxeMbl MOJKJIIOYEHHUSI CPEACTB MOBEPKU ApTuek npuBeeHbl B [Iprinoxennn A.

6.1 BHemHuii ocMOTp

[Ipu BHELIHEM OCMOTpE MPOBEPSIIOT COOTBETCTBUE APTUEK CIEAYIOIIUM TPEOOBAHUSIM:

— KOMIUJIEKTHOCTbh YCTPONCTBA COOTBETCTBYET MACIIOPTY;
— MapKHpPOBOYHBIE HAKNCH YETKUE, CEPUITHBI HOMEP COOTBETCTBYET NIACIIOPTY;
— OTCYTCTBYIOT MEXaHUYECKHE OBPEXKACHUS KaOesel, MpensaTCTBYIONE UX TPUMEHEHHUIO.

ApTUeK He TPOIICANINN BHEIIHUN OCMOTp, K TOBEPKE HE JOITYCKAIOT.
6.2 OnpodooBanue

6.2.1 IIpoBepka ¢pynHkumonunpoBanus uHtepgeiica RS-485, uapenTupuranuoHHbIX
naHHbIX [1O u oToOpaxkenusi ”HPpoOpMaAIUMU HA THUCILIEE.

[IpoBepKy BBINOJIHSAIOT B CIEIYyIOIIEH OCIEA0BATENIbHOCTH:

— BKJIIOYAIOT IUTAaHUE IEPCOHATILHOTO KOMIIbIOTEpa U ApTUEK;

— YCTAaHABJIMBAIOT U 3allyCKalOT HA INEPCOHAIBHOM KOMIBIOTEPE IPOrpaMMy 3MYJIILHMH
TepMUHaIa ¢ ocienoBareabHeIM COM-niopTom, HanpuMmep, porpamMmy «Terminaly;

— Haxomsack B [JTABHOM MEHIO Aptuek, coenuHsroT KOHTakThl RS-485A/B Aptuek
(pazvem «OUT») yepe3 mpeobpazoBarens uHtepdeiicos USB/RS485 ¢ USB-nmoprom mepco-
HAJIbHOTO KOMIIBIOTEPA;

— 3aMyCKalT MPOrpamMMy SMYJSIMK TepMHUHAaNa ¢ nocienoBareabHbiM COM-niopToM, yc-
TaHABJIMBAIOT B HOMEp MoOpTa U ckopocTh oOMeHa 38400 6ox;

— HaOJrOMaI0T B IpOrpaMMe SMYJISIIIUA TePMHUHAJIA TOCTYTIAIOIINE 3aIPOCHl OT YCTPOWCTBA
ApTuek Ha IOUCK U OOHapYXEHHE PacXxoaoMepa;

ApTUeK CUMTAIOT BBIAEPKABLINM IIPOBEPKY, €CIIM HA €r0 JUCIUIEE MOCIIE BKIIOYEHMS, IO
HMCTEYCHUU BPEMEHHM BbIXoJa Ha padoumii pexkum, Bug [JITABHOI'O MEHIO cootBercTByeT
puC.2, U Ha BKpaHEe KOMIIbIOTEpa MpH paboTe MporpaMmbl SMYJISILIMK TepMHUHAJA C MOCIEA0Ba-



tesibHbIM COM-IOpTOM MOKHO BHAETH MOCTYIUICHUE XapaKTEPHBIX MAKETOB 3alpOCOB OT ApT-

YeK Ha MOUCK U OOHapyKEeHHE pacxoaomepa.
[Ipu sTOoM MHAMLIMpYEMbIE Ha AUCIUIEe UIEHTU(UKALMOHHbIE JaHHbIE (MPU3HAKH) ApPT-
YeK JOJKHBI COOTBETCTBOBAThH TabmuIe 3.

Ta6muma 3 — Unentudukannonnsie nanapie (mpusnaku) [10 Apruek

W nentudukanoHHble TaHHbIE 3HayeHus
Wnentudukanmonnoe Hanmenoranue [10 Artcheck
Howmep Bepcun (nnenTudukannonssiii Homep) [10 He Hke 1.19
[Tudposoit uanentuduxarop I10 2d00c

w:mm A0.MM.ITIT == o w:mm A4.MM.ITTT == i
MOBEPKA APTYEK

3aB. N2 51000301, Per. N2 B DUD XXXXX-XX
B cootseTtctBum c MI 208-004-2020

Pacxogomep He noaKN0OYeH [ara ouepegHoii noBepku: Ao XX. XX XXXX
Pe3ynbTaTt KOHTpOAA:

D||||||||mar1u39

MO Artcheck (v.1.19) KoHTp. cymma 2d00c MO Artcheck v.1.19  noBepeH XX.XX.2020
Pucynok 2 — Bung I'JTABHOI'O MEHIO Pucynok 3 — Bun mento "TIOBEPKA APTYEK"

J17s BBITIOJIHEHUST JANbHEUITUX OMEpaluil 1Mo MoBepke ApPTUYeK HEOOXOAMMO C MOMOIIBIO
ceHcopHoro auciuiest ocyuectsuth nepexoa: "I'JTJABHOE MEHIO" — "HACTPOMKU" — "TIA-
PAMETPBI", BBecTH naposs (Koa 10CTyma), MPeA0CTaBIIEMbIA U3TOTOBUTEIEM 10 TPEOOBAHUIO
OpraHM3aliy, MPOBOASAIICH MOBEPKY ApPTUEK M aKKPEIWTOBAHHOW Ha MPaBO MOBEPKH WUIIHU IO
TpeOOBAHUIO TMOJTHOMOYHBIX OpPraHOB WHCIEKINH, U nepeitu B MeHo "TIOBEPKA APTYEK",
pucynok 3. Kaxnapiii mar ¢ 1 mo 9 nuHelku pe3yJbTaTOB KOHTPOJS COOTBETCTBYET OJHOMY M3
nyHkToB MII ¢ 6.2.2 o 6.3.8.

6.2.2 IIpoBepka MOaYJISI KOHTPOJISI EJIOCTHOCTH 3JIEKTPOA0B

[Topsimok AEHCTBHI CIIE€ Ty OIIHIA:

— MOAKJIIOYAIOT K BXOAY MOJYJISI KOHTPOJIS IETOCTHOCTH 3MeKTpo1oB (pa3sbem LX), mara-
3uHbl conpotuBiaeHuit R1 (koutaktel EL- u EPD) u R2 (kxontaktel EL+ u GND) kopoTkumu
ME/IHBIMH TIPOBOJIAMH CEUCHHEM He MeHee | MM’

— B MeHI0 "[IOBEPKA APTUEK" naxxumator Ha mare 1 knonky "BBO/I" u nepexonar

NEPBOMY MU3MEPEHHUIO 10 MyHKTY 6.2.2 MII, pucyHoxk 4.

y:mm A4MM.ITTT (L
NOBEPKA APTYEK n.6.2.2

LLeNoCTHOCTb 31EKTPOA0B U UX U30NALMUMN:

YcraHoBute R;=20000 Om; R,=1800 Om;

UamepeHune: R;=XXXXX Om; Ry=XXXX Om;

Pe3synbTaT KOHTpOAA:

LI LD DL ] [warusao

MO Artcheck v.1.19 noBepeH XX.XX.2020

Pucynok 4 — Bun mento "I[IOBEPKA APTYEK 1.6.2.2"




— Jajee CIEIyrT MOACKAa3KaM Ha JUCIUIEE W YCTAaHABIMBAIOT mapsl 3HaueHud R, R, Ha
MarasuHax R1, R2 B cooTBeTcTBUM ¢ Tabauueii 4:

Tabnuma 4
[TapameTp 3HayeHue
[TopsinKOBBIIT HOMEP U3MEPEHUS n3M.Nel | n3M.Ne2 ‘ n3M.Ne3 ’ n3m.Ned | n3M.No5
20000,0

Comnpotusienue marazuta R, Om
Comnpotusnenue marazuta Ry, Om 1800,0 | 10000,0

20000,0 |99000,0 | oo *
3M.Ne® | m3M.Ne9 | m3m.Nel0
20000,0

1800,0 |10000,0 | 20000,0 [99000,0| oo *

ITopsinkoBBI HOMEP U3MEPEHUS n3M.Ne6 | u3m.Ne7

Comnpotusnenue marazusa Ry, Om

ConportuBnenue marazuaa R, Om

*) 3HaueHne COMPOTHRICHHS "o0" MOIYYaIOT ITyTEM MOIKIIOUCHHS K COOTBETCTBYIOIIEMY BXOTY
ApTtuek BMecTo Marasuna conpotuiernii P4831 pesucropa Homuuanom 1,0...2,7 MOm +5%

— ycranaBiauBaioT Ha R1 3Hauenue R; = 20000 Owm;

— ycraHaBiauBaroT Ha R2 3Hauenue R, = 1800 Owm;
— IS TIOATBEPXKICHHSI YCTAHOBJICHHBIX 3HAUCHUN M Havajla M3MEPCHUU HAKUMAIOT

kHonky "BBOJ" (MHIuKaTOp MEpBOro M3MEpPEHMs Ha JMHEHKE pe3yJbTaTOB KOHTPOJS HAYHET
MUTaTh KEJITHIM LIBETOM, PUCYHOK 5);

g:mm 0. MM.ITIT o
NOBEPKA APTYEK n.6.2.2

LLeNoCcTHOCTb 3N1eKTPOA0B U UX U30NALUN:

YcraHosute R;=20000 Om; R,=1800 Om;

U3mepeHue: Rj=XXXXX Om; R,=XXXX Om;

Pe3ynbTaT KOHTpOAA:

LI LT T[] ] [warinso

MO Artcheck v.1.19 nosepeH XX.XX.2020

Pucynok 5 — Bun mento "IIOBEPKA APTYEK 11.6.2.2" Bo Bpems epBOro U3MEPEHUS

— JOXKHUJAIOTCS OKOHYAHWSA HM3MEpEeHUs (MHIUKATOP COOTBETCTBYIOIIETO H3MEPEHUs Ha
JMHEHNKe pe3yabTaToOB KOHTPOJIS IEPECTAHET MUTATh U OKPACUTCS B 3€JICHBIN UM KPACHBIH 1IBET,

puc.6):

y:mm A4MM.ITTT L
NMOBEPKA APTYEK n.6.2.2

LLenocTHOCTb 3/1IeKTPOA0B U UX U30NALUK:

YcraHosute R;=20000 Om; R,=1800 Om;

UsmepeHue: R;=19997 Om; R,=1812 Om;

Pe3ynbTat KOHTPOAA: -

B [ [ [T ][] Juwriwio

MO Artcheck v.1.19 noBepeH XX.XX.2020

Pucynok 6 — Bun mento "IIOBEPKA APTYEK 11.6.2.2" 1o okoHYaHUM N1€PBOr0 U3MEPEHUS

— HaxxuMmaroT kHonky "JIAJIEE" u nepexoasT K ciieyromeMy U3MEPEHNUIO;



— YCTaHABJIMBAIOT CJIEIYIONIYI0 Mapy 3HadeHu# R;, R, Ha marasunax R1, R2 B cootBeTcT-
BHU ¢ TaOIMIEH 4;

— MOBTOPSAIOT JEHCTBUS HACTOSIIECTO MyHKTA AJIs APYTUX Map 3HAYCHHIA.

Bun menio "[TIOBEPKA APTYEK 1.6.2.2" no okoHYaHUU BCEX MU3MEPEHUM MO JaHHOMY
MYHKTY MIPEJICTaBJIEeH Ha PUCYHKE 7.

y:mm A4MM.ITTT (L
NOBEPKA APTYEK n.6.2.2

LLeNoCTHOCTb 3N1EKTPOA0B U UX U30NALMUMN:

YcraHoBute R;=00 Om; R,=20000 Om;

UsamepeHue: R1=992567 Om; R,=19988 Om;

Pe3ynbTaTt KOHTpOAA: -

| |

MO Artcheck v.1.19 noBepeH XX.XX.2020

Pucynok 7 — Bun mento "I[IOBEPKA APTYEK 11.6.2.2" no okoHYaHUM BCEX U3MEPEHUIM

Pe3ynbTaT mOBEpKU CUMTAIOT MOJIOKUTENBHBIM 110 JAHHOMY MapaMeTpy, €Clid MpH UMHUTa-
Uy JTF00BIM 13 Mara3uHoB R1, R2 3navenwmii conportusieHuii 3nekTpooB 1800 OM (3ambika-
Hue) u/unu o (00pbIB), B cTpoke "Pe3ynbTar KOHTpOs" uHAUIMpYeTCs """, a IpU OCTaTbHBIX
COUETaHMAX CONMPOTUBIIEHUH UHAULUpYeTcs "+".

lpumeuanus:
1. Ilpu nonosxcumenvhom pe3yibmame NOBePKU 6Ce UHOUKAMOPbL JUHEUKU Pe3Yabmamos

KOHMPOJIAL O0JHCHBL ObIMb OKPAULEHbI 3€/1eHbIM YBEHOM.

2. B cnyuae He npoiidenHo2o mecma no KakomMy-1ubo uzmepenuro (UHOUKamop IuHeluKy pe-
3YILIMAMO8 KOHMPOA NO OAHHOMY USMEPEHUI0 OKPAUEH 8 KPACHbIU Yeem) u3-3a OuuOKY UCHbl-
mamejist, HANpUMep, HeNpasuUIbHAs YCMAHOBKA 3HAYEeHUs conpomueieHus maeazuna P4831, 603-
MOJiCeH NO8MOp 0aHH020 uzmepeHus. /s 3moeo Heobdxooumo knonxou "HA3A/" eepnymovcs k
UBMEPEHUIO U NOBMOPUMND €20.

6.3 Onpenenenue MeTPOJIOTHYECKUX XAPAKTEPUCTHK
6.3.1 OnpeaesieHne NOrPeIIHOCTH U3MEPEeHUI He0aJIaHCA CONPOTHBJICHUH JJIEKTPOI0B

[Topsinok neicTBuii:
— HCHOJB3YIOT UMeEloIIeecs noaxiIoueHne marasuHoB R1 u R2 o nmynkry 6.2.2 MII;
— nepexonat B pazaen meaio "TIOBEPKA APTYEK 1.6.3.1" (pucyHok 8);

y:mm A4MM.ITTT L
NMOBEPKA APTHEK n.6.3.1

He6anaHc conpoTUBAEHUIA SINEKTPOLJOB:

YcraHosute R;=20000 Om; R,=20000 Om;

He6anaHc conpotuBneHmit AR =XXX Om;

Pe3ynbTat KOHTpOANA:

| I | I I |Luar1u35

MO Artcheck v.1.19 nosepeH XX.XX.2020

Pucynok 8 — Bua mento "[IOBEPKA APTYEK n.6.3.1"

— ycranaBnuBaioT Ha R1 u R2 3nauennst R;=R,=20000 Owm;



Tabmuma 5

[Tapamerp 3HaueHue

[TopsiAKOBBII HOMED U3MEPEHUS m3M.Nel | u3mM.Ne2 |u3m.Ne3| u3m.Ned | mzm. Ne5
3HaueHHe CONPOTHUBICHUS MarazuHa R, Om 20000,0 | 20000,0 |20200,0{ 19800,0 {99000,0
3HAaYEHUE CONMPOTUBIICHUS MarasuHa R,, Om 20000,0 | 19800,0 {19800,0| 20000,0 | 99000,0
Pacuetnsiii Hebanane (Ri- R;), Om 0 200 400 -200 0
He6ananc nmo mokazanusiMm Aptaek Ag, OM
AOCOTFOTHASI TTOTPENTHOCTh H3MEPEHUH Heba-
imanca Aar, OM

— JUIA TIOJTBEPKACHUS YCTAHOBJICHHBIX 3HAUCHHUM HaxkumaroT kHonky "BBO/I" (Haunercs
NEepBOE U3MEPEHUE, U MHAMKATOP Ha JIMHEWKE pe3yJIbTaTOB KOHTPOJS 3aMUTaeT JKEIThIM LIBE-
TOM);

— JIOXKUJAIOTCS OKOHYAHUSI M3MEpPEHHs (MHIUKATOp COOTBETCTBYIOIIETO M3MEpPEHHs Ha
JUHENKE pe3yJbTaTOB KOHTPOJISI MEPECTAaHET MUTaThb U OKPACUTCS B 3€JCHBIM WM KpacHBIN
IIBET);

— 3HaY€HWEe U3MEPEHHOTO 10 TTOKa3aHusIM ApTUek Hebatlanca AR 3aHOCAT B TabmuIty 5;

— HaxxumaroT kHonky "JIAJIEE" u nepexoasT K cieayromemMy H3MEepeHuIo.

— YCTaHABJIMBAIOT CIIEAYyIOUIYIO napy 3HaueHuil R; R, Ha marazunax R1, R2 B cootBercT-
BHH C TaOIHIEH 5;

— MOBTOPSAIOT JEHCTBUS MYHKTA JUIsl PYTUX Hap 3HaYeHUH TaOnuibl 5;

— BBIYMCIIAIOT M 3aHOCSAT B TaONHIy aOCONIOTHYIO MOTPEITHOCTh M3MEPEHUN HebanaHca
Aar 1nst Kaxao# napel 3HaueHuit R1, R2 ¢ yuetom 3Haka no dopmyie

Apgr = Ag — (Ry — Ry) €Y)

Pe3ynbraT mOBEpKH CUMTAIOT MOJOKUTEJIBHBIM 110 JAHHOMY HapaMeTpy, €ClIHd aOCOI0T-
Hasl TIOTPEUTHOCTh U3MEpEeHUi HebanaHca Ui Kaxmol mapel 3HaueHuil R;, R, He mpesbimaer
+75 Owm, a nns uzmepenust Ne5 £150 Om.

6.3.2. OnpenesieHne HeCTa0OMIBLHOCTH KO3 GUIIHEHTA 0c1a0JIeHus IPH (POPMHUPO-
BaHHHU TECTOBOI0 CUTHAJIA, HMHTHPYIOIIEro padoTy 3JIeKTPO/10B

[Topsimok AEHCTBHIA CIIETYFOLLIHIA:

— TMOATOTABIMBAIOT K paboTe MyJbTUMETpP, OJOK MUTAHUS W BOJBTMETP YHUBEPCAIbHBIN
coriacHo ux PO;

— mMepstoT nudposbiM MynsTUMeTpoM HP 34401A B pexxume omMMmeTpa CONPOTUBICHUE
R;x arTeHroaropa Apryeka no 4-x IpoBOJAHOM CXEME C TOYHOCTBIO 10 3-r0 3HaKa MOCIIe 3aniTou;

— y0exnarTcs B TOM, YTO OTKJIOHEHHE COMPOTUBIEHUS Ry OT 3HaUYeHHs], yKa3aHHOTO B
nacropre, He npesbiiaet +0,5%. M3MepeHHoe 3HaueHKe 3aMUChIBAIOT B IPOTOKOJ TTOBEPKU;

— MOAKIIOYAOT UCTOYHHUK MUTAHHUS K BXOJYy MMHTATOpPa KATYIIKU BO3OYXKICHHS (pazbeM
SENSOR) Aprueka;

— YCTAHABJIMBAIOT HA UCTOYHHMKE MUTAHMS BBIXOJHOMN TOK ly036 B Auanazone ot 100 go 110
MA. W3MepstoT ycTaHOBIEHHOE 3HaYeHHe Toka MysnbTuMerpoM HP 34401A B pexxume M-
aMIiepMeTpa;

— MOAKJIIOYAIOT BOJBTMETP KOAKCHATbHBIM SKPAaHUPOBAHHBIM KabeleM K BBIXOJY MMHUTa-
Topa curHaia snektpoaa IN+ (passem IN+) Aprueka;

— BBIYUCIAIOT 3HAYEHUE Uyoss = Iposs’ Rex M 3aMIUCHIBAIOT €0 B MPOTOKOJ;

— nepexoasaT B pazaen MeHio "[IOBEPKA APTUEK 1.6.3.2" (pucyHok 9);



w:mm A4.MM.ITTT L)

w:mm A0.MM.ITIT |

NOBEPKA APTYEK n.6.3.2
HectabunbHocTb K03 duLMeHTa ocnabneHus.

3anuwmTe NokasaHua BosbTmeTpa ana +U,
CocTtosaHue nsmepeHua:

KoHTponbHas Touka 10% OT AMana3oHa WKanbl.

NOBEPKA APTYEK n.6.3.2
HectabunbHocTb K03 duLMeHTa ocnabneHus.

KoHTponbHas Touka 10% OT AMana3oHa WKanbl.

3anuwmTe nokasaHua BosibTmeTpa ansa -U,
CocTtosaHue nsmepeHua:

L1 [ [ [ [ Jurtwe |
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LI [ [ [ [ Juwrtwe |
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Pucynok 9 — Bux menio "[IOBEPKA APTYEK 11.6.3.2"
IIpY NIEPBBIX ABYX IlIarax B KOHTposibHOM Touke 10%

llpumeuanue:
1. Unouxamopuwr aunetiku "Cocmosnue usmepenusn” no oannomy nyuxkmy MII monvko un-

Gopmupyrom o Koauuecmee 8bINOJHEHHbIX U OCNABUUXC USMEPEHUL U He CO0epHCam Mempoio-
2U4ecKyo uHpopmayuro.

2. Boremmemp yHugepcanbHulll NPUMEHAMb 6 pedcume MHOSOKPAMHLIX UBMEPEHUU C
@ynKyuerl HaxoxcoeHUus MaKCUMAanibHO20 U MUHUMANLHO20 3HAYEHUS USMePEeHUL ¢ NOCAe0YIouuUM
ocpeoHenuemM U 3aHeceHuemM CpeoHUx 3Ha4eHull 6 maoauyy.

— mnoarBepxaa0T HaxkaTtueM "BBO/I" roroBHOCTh K MPOBEACHUIO U3MEPEHUN Ha 1-M miare
(P=10%);

— (PUKCUPYIOT MO MOKa3aHUSAM BOJBTMETPA 3HAYCHMS aMIUIUTY[bl MOJOXKHUTEIBHOIO HAIps-
xenus +U,(10%) Ha pazbeme IN+ ApTuek (pucyHok 4.8,a) U 3aHOCST ATO 3HAYCHHE B TaOIHUITY
6,

— MEHSIOT HalpaBJICHUE BBIXOJHOTO TOKA lpps MCTOUHMKA MHTAHUS MYyTEM IEPEKIIOUCHHS
npoBooB Ha pazbeMe SENSOR Aprtuek (Pucynok A.1);

— (PUKCHUPYIOT IO MOKa3aHUSAM BOJIBTMETpPA 3HAYCHMS aMIUIUTYAbl OTPHLATEIBHOTO Hamps-
xenus -U,(10 %) na pazbeme IN- Aptuek (pucyHok 4.8,0) 1 3aHOCSIT 3TO 3HAYCHHE B TAOIUILY 6;

— BBIUUCIIAIOT MOJYJIb CPEIHETO apU(PMETUIECKOT0 3HAUCHHS Pa3HOCTH AMIUIUTY 1T

Ukan(10 %) = |(+U5(10 %) - [-U,(10 %)])/2| (2)
— BBIYHCIISAIOT 3HaUeHUE K0P ummenTa ocnadbieHus
Koc = Usos6/ Uxan 3)
— BBIYHCISIOT OTHOCUTENBHYIO HECTAOMIIBHOCTD Okoc 1O (hOpMyIIC
dkoc = (Koe — Kyr)/ Ky - 100% (4)
rae K,; - macnoptHoe 3HaueHue kodduimenta ociadaeHusl.

— mnepexoadT K ciuenytomemy mary (p=50 %), moBTOPSAIOT U3MEPEHUSI, BEIUNCICHUS U 3aHO-
CAT UX B Tabiuiy 6;

— mepexomdT K caeaytomeMy mary (p=90 %), MOBTOPSIOT U3MEPEHUs], BEIYUCICHHS U 3aHO-
CAT UX B TaOIUILY 6;
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Ta0numa 6

KonTponbublie Touku "p" nuanazona, %

p=10 p=50 p=90

ITapamerp

ConportuBienue arreHoaTopa Ry, OM

BrIX0o1HOM TOK MCTOYHUKA TUTAHHS 5056, MA

Hanpsoxenne curnana ucrounnka nutadus Usgqss, MB

3HaveHue BennuuHbl HanpsokeHus +U,(p), MkB

3HadeHne BenmunHbl HanpspkeHus -U,(p), MkB

3navenne BenmnurHbI pazmaxa Uy (p), MKB

3navenne ko3 dunuenta ocnadbnenus Ko.(p)

[TacopTHOE 3HaUeHUE KOdPhunmrenTa K, (p)

OTHOCHUTENBHAS HECTAOMIIBHOCTD Okoc(pP), Y0

Pe3y.]'H)TaT MOBEPKH CUHUTAIOT ITOJOXKHUTCIBbHBIM IO JAHHOMY IapaMeTpy, €CIN I Ka)KIIOI\/'I
nn

KOHTPOJIbHON To4kH "p" nuamasoHa u3mepeHuit koadduiment ocinabnenus K, nmeer Hecra-
OmIBHOCTE He Ooee £0,5 %.

6.3.3 OnpenesieHue NMOTPeNIHOCTH M3MEPEHUI CHTHAJIA TMOCTOSIHHOTO TOKA B JAUAama-
30He OT 4 10 24 MA

[ToBepKy BBINONHAIOT MpU nojakiItodeHurn ko Bxoxy "COUT" Apruek kanuOpaTopa TOKa.
JlonyckaeTcs MpUMEHSTh B KauecTBe KanmOpaTtopa Toka mupposoii mynstimerp HP 34401A B
pEeKUME U3MEPEHUs TOKa C BHEIIHUM CTaOMIM3UPOBAHHBIM OJIOKOM NMUTAHUS, PACCUNTAHHBIM Ha
peryiIupoBaHue BbIXOIHOTO HanpskeHus 10 15 B (pucynok 10).

ApTuek ApTyek

HEEH

HP34401A

Irecr = 4,24 mA Trecr = 4. 24 mA

705 BN
0..15B
AL"" Ruw - AL"—I Ruw ( )

L L

Pucynok 10 — BapuaHTbl cxeMbl Uil OIPEAEIEHNS TOTPEILIHOCTH N3MEPEHUS TIOCTOSIHHOTO TOKa

[Topsimok nercTBHil:

— TMOATOTaBIMBAIOT K paboTe kanmuOpaTop Toka (HUPpPOBOM MyIbTUMETp U OJOK MUTa-
HU$) coryacHo ux PO, moaxirodaroT ux Kk ApTyeky;

— nepexoaat B pasaen meHio "TIOBEPKA APTYEK 1m.6.3.3" (pucysok 11);
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w:mm A4MM.ITTT o
NOBEPKA APTYEK n.6.3.3

MorpelwHOCTb U3MepeHUA ToKa 4-24 mA:

YcTaHoBUTE BXOAHOM TOK 4,0 MA;

U3mepeHHoe 3HayeHune: X.XX mA

CocTosiHue nsmepeHuma:

| | | ||.uar1u33

MO Artcheck v.1.19 noBepeH XX.XX.2020

Pucynok 11 — Bua mento "IIOBEPKA APTUEK 1.6.3.3"

— 3aJIal0T Ha KanubpaTope 3HaueHHne BXogHOTO Toka 4,00 MA ¢ monmyckom +0,10 MA;

— HaxumaroT kHonky "BBOJI" nmg moaTBepkAeHUsS YCTAaHOBJICHHOTO 3HAYEHUS TOKa U
JUIsT Havajda M3MEpeHHi (MHIMKATOp MEPBOrO0 M3MEPEHUs Ha JIMHEHKE COCTOSHUS H3MEpPeHUs
HAYHET MUTATh JKEITHIM IIBETOM);

— JOKUJAIOTCSI OKOHYAHUS U3MEPEHHs (MHAMKATOP COOTBETCTBYIOIIECTO M3MEPEHHUS Ha
JIMHEHKE pe3ysIbTaTOB KOHTPOJIS INEPECTAaHET MUIaTb U OKPACUTCSA B 3€JCHBIM WM KPacHBIN
1IBET):

— JTaJIOHHOE 3HAa4YeHHE TOKa, 33/laHHOE KanuOpaTopoM (WM HU3MEPEHHOE MYIbTUMET-
pOM), 3aHOCST B TabyuIity 7.

Ta0mnuma 7
ITapamerp KoHTponbHbIE TOUKN AMana3oHa, %
0 50 100
3HaYeHUE CHIIBI TOKA [ ,0pq, MA 4,0 14,0 24,00
ITokazanus Aptuex / 3, MA
[TpuBeneHHas NOrpenHoCTh Y1, %

— "HaxumaoT "JAJIEE" u moBTOpSIOT NEHCTBUA JUIsl OCTaNbHBIX 3HAUEHHH TOKa U3 Tab-
JIMILIBI,

— paccuuThIBAIOT 1O Gopmysae (5) A KaxI0i KOHTPOIBHOM TOUKH AMANa30Ha U 3aHECTH
B TaOIUIly 7 IPUBEICHHYIO OTPEIIHOCTh

I U3M I Me
pa
Yi=—-100% (5)

Linax = Imin
rae
71 — IpUBEJIEHHAS MTOTPEUTHOCTh U3MEPEHUN TOKA, %0,
I yon — U3MEPEHHOE APTUEKOM 3HAYEHUE TOKA, MA;
I yepa ~ — 3HAUCHHE TOKA KanuOpaTopa, MA;

(I'max — I'min) — HOpMHUpYIOIIIEE 3HAYCHHE, PABHOE PA3HOCTH MEXKIY BEpPXHEH M HUKHEH
rpaHHUIlaMU AUana3oHa U3MEPEeHU Toka, paBHoe 20 MA.

ApTUeK CUNTAIOT BBIACP)KABIIMM MOBEPKY IO JAHHOMY HapaMeTpy, €Clid B KaxJ10h KOH-
TPOJIBHON TOYKE MPHUBEACHHAS OTPEIIHOCTh U3MEpPEHUI ToKa He npeBbiaet +0,2 %.
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6.3.4 OnpenesieHne MOrPeNIHOCTH U3MEPEHNH aMILNINTYABI TOKA BO30YK/AeHUs B AUa-
nasoHe ot 50 10 250 MA
[ToBepky pOBOAAT HA MMOCTOSIHHOM TOKE IO cXeMe puc.12, aHanornyno nyHkrty 6.3.3.

ApTyek

HEEE

HP34401A

—
Irecr = 50...250 MA
R
| AKMN
ALlI'I Ruw -1120
T

ns

Pucynok 12 — Cxema 111 onpeesieHus IOrpelIHOCTH U3MEPEHUS
aMILUTUTY bl TOKA BO30YKIEHUS

[Topsimok gercTBHiA:
— MOATOTABIMUBAIOT K paboTe KanubpaTtop Toka (1100 1udpoBoit MyIbTUMETP U OJIOK MH-
TaHMs) COTJIACHO MX PO, MOJKIIOYAIOT MX K BXOJy UMHTATOpa KAaTyIIKU BO30YXIeHUs (pazbeM

SENSOR) Aptueka;
— nepexonaT B pazzaen MeHio "[IOBEPKA APTYEK m.6.3.4" (pucynok 13);

y:mm A4MM.ITTT (L
NOBEPKA APTYEK n.6.3.4

MorpelwHocTb U3mepeHua Toka 50-250 mA:

YcTaHoBUTe BXOAHOM TOK 50,0 MA;

U3mepeHHOe 3HayeHue: XX.XX mA

CocTosaHMe nsmepeHums:

| | | ||.uar1M33

MO Artcheck v.1.19 nosepeH XX.XX.2020

Pucynok 13 — Bua mento "IIOBEPKA APTUEK 1.6.3.4"

— 33/1a10T Ha KanuOpaTope 3HaueHue BxoaHoro Toka 50,0 MA ¢ momyckom +0,1 MA;
— HaxumaroT kHonky "BBO/[" s moarBepAeHUsT yCTAHOBJIEHHOTO 3HAYEHUS TOKA U
JUIs Hayaja U3MEPEeHUM (MHIMKATOp MEPBOrO0 M3MEPEHUs Ha JMHEHKE COCTOSHUS W3MEPEHUS

HA4YHCT MUT'aTh KCITBIM I_IBCTOM);
— JOXKHUAAIOTCA OKOHYAHUA HU3MCPCHUA (I/IHI[I/IKaTOp COOTBCTCTBYIOLICTO HU3MCPCHHUA Ha

JIMHEWKE PE3yJbTaTOB KOHTPOJIA MEPECTAHET MUTaTh W OKPACHTCS B 3€JICHBIM WA KPACHBIN

IBET):
— 9TaJOHHOE 3HAYCHHE TOKA, 3aJJaHHOE KAIMOPaToOpoM (HIIM U3MEPEHHOE MYJIBTUMETPOM),

3aHOCST B TaOHIy §.
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TaOmuma 8
ITapamerp KoHTponbHble TOUKN AMana3oHa, %
0 50 100
3HaueHHE CHIIbI TOKA / yepa, MA 50,0 150,0 250,00
ITokazanus Aptuex /[ s, MA
[TpuBeneHHast NOTPEIIHOCTD Y1, %

— HaxuMaT "JJAJIEE" 1 moBTOpSIOT neHCTBUS IS OCTaIbHBIX 3HAYEHUW TOKAa M3 Tad-
JIMIIEI 8;

— paccUUTHIBAIOT MO Gopmylie (6) A KaKI0W KOHTPOJILHON TOYKH JAMANa30Ha U 3aHOCST
B TaONHIly 8 MPUBEACHHYIO TOTPEITHOCTh

I.,—1
3M Mepa
Yi=—-100% (6)

I max — I min
rIe
71 — IPUBEJEHHAs TOTPEIIHOCTh U3MEPEHNN TOKA, %0;
1 iau — U3MEPEHHOE APTUYEKOM 3HAYEHUE TOKA, MA;
I wepa ~ — 3HAYEHHUE TOKA KalmbOparopa, MA;

(I'max — I'min) — HOpMHUpYIOILIEE 3HAUEHHE, PABHOE PA3HOCTH MEXKIY BEpPXHEH M HUKHEU
rpaHUIIAMU JUalia3oHa U3MEPEHUN aMIUTUTY 1 TOKa, MA.

ApTYEK CUMTAIOT BBIACP)KABIINM MOBEPKY IO JAHHOMY HapaMeTpy, €clid B KaxXJ10i KOH-
TPOJIBHOM TOYKE NPHUBEICHHAS IMOTPEIIHOCTh M3MEPCHMH aMIUTUTYIbl TOKa HE MPEBBIIIACT
+0,2 %.

6.3.5 Onpenesenne NOrpPeIHOCTH U3MEPEHUI YacTOTHI B Auana3one ot 8 10 2000 I'y

ITopsimok IeUCTBUM ClIe Ly OLUN:

— MOATOTABIMBAIOT K pabOTe reHepaTop NPsSMOYTOJbHBIX UMITYJIbCOB C TapaMeTpaMH CHT-
Hayia meaHnp ammumryznon 5,0+0,1 B, nogkmovaror ero k yacrotHomy Bxoxy FOUT pazbpema
OUT Apruexka;

— nepexonaT B paznen MeHto "IIOBEPKA APTUEK n.6.3.5" (pucyHok 14);

g:mm A0.MM.ITIT o
NOBEPKA APTYEK n.6.3.5

MorpewHocTb U3mepeHua yactotbl 8-2000 Iy

3apaiite yactoTy reHepatopa 8.000 'y

U3mepeHHoe 3HaueHune: X.XXX Iy

CocTosiHUe U3MepeHus:

| | | |mar1u33

MO Artcheckv.1.19 nosepeH XX.XX.2020

Pucynok 14 — Bua menro "IIOBEPKA APTUEK 1.6.3.5"

— 3amar0T Ha reHeparope 3Hauenue yactotsl 8,0000 'y ¢ qomyckom +0,0001 T'x;

— HaxxuMaroT kHonky "BBO/I" nyist noaTBepskIeHUs] yCTAaHOBIECHHOIO 3HAUYEHUS U JJIs Ha-
yaja U3MEpPEeHUN (MHAMKATOp MEPBOr0 M3MEPEHMs] Ha JMHEHWKE COCTOSHUS M3MEPEHUs HAuyHET
MUTaTh JKEJITHIM [[BETOM);
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— JIO)KMJAIOTCS OKOHYAHUSI M3MEPEHMs! (MHIUKATOp COOTBETCTBYIOIIETO M3MEPEHHUS Ha
JUHEHNKe pe3yabTaToOB KOHTPOJIA MEPECTaHET MUTATh U OKPACUTCS B JKEITHIN 1[BET);

— 3aHOCAT B TaOMUIly 9 C TOUHOCTHIO 0 4-TO 3HAKa IMOCJIE 3aMATON 3TATOHHOE 3HAUCHUE
YacTOTBI, 33JaHHOE T€HEPATOPOM U 3HaUEHHUE, U3MEPEHHOE APTUEKOM;

Tabmama 9
[Tapamerp KoHnTponbHble TOUKN Auanas3oHa, %
0,4 50 100
Bxonnas yacrora Fyy,,, [t 8,0000 1000,0 2000,0
Bpewms cuera t, ¢, He MeHee 625 5,0 2,5
[Tokazanusa Aptuek F .y, ['11
OTtHocuTeNbHAS TOTPEIIHOCTH OF, %0

— HaxkumaT "JJAJIEE" u moBTOpPSIOT AEWCTBUS IS OCTATbHBIX 3HAYCHHM YacTOT U3 Tab-
JINLIBL;

— PaCCUMTHIBAIOT M 3aHOCAT B TAOJUIYy 9 OTHOCUTEIBHYIO MOTPEITHOCTh B KaXIOW KOH-
TpOJBHOU Touke 1o popmyre (7)

Fow — K
5F=u.100% (7

P;axo,q
rae
F;, — u3MepenHoe ApTYeKOM 3HAUYCHHUE YAaCTOTHI B 3a/IaHHOM KOHTPOJIbHOM Touke, ['11;
F4x00 — 3HAUCHNE BXOJHON 4acTOTHI (CUTHAT OT reHeparopa), ['m.
ApTUEK CUMTAIOT BBIAEPKABIIMM MOBEPKY MO JAHHOMY IMAPAMETPY, €CIU I KaxI0u
KOHTPOJIbHOM TOYKHM OTHOCHUTEJbHAsI MOIPEIIHOCTh U3MEPEHUN YaCTOThl BXOJHOTO CHUTHaja He
npesbimaet +0,02 %.

6.3.6 OnpenesieHne NOrPeIHOCTH U3MepPeHHIl 3HAYeHUs MoaYyJs |Z| u ¢a3oBoro yr-
Jia ¢ uMIeIaHca Z KaTyluIKu Bo30y:KIeHUs pacxogoMmepa

[ToBepky BBIMONHSIOT MPH MOJKIIOYCHUH K BXOAY MOAYJS KOHTPOJS CUTHATYpPBI 0OMO-
TOK ApTYeK Mephl UHIYKTUBHOCTH L1 mocienoBaTenbHO ¢ Mara3uHoOM conpoTtuBiieHnid R1.

Ilpumeuanue:

1. Ilpu 3a0anuu maeazunom conpomuenenutl R1 mecmoegvix 3HaueHuti conpomueienull
cedyem yuumvléams GeIUYUHY AKMUBHO20 CONPOMUBIeHUs Ry Kamywku uHOyKmMugHoCmu.

2. B 3asucumocmu om ucnoiv3yemvix mep UHOYKMUBHOCMU, NPU BelUYUHE AKMUBHO2O0
conpomusnenus ux kamyuiex 6onee 40 Om, mazazun conpomugieHull He Ucnoabsyemcs. B amom
cyyae 0enarom mouHvle U3MepeHusi AKMUHO20 CONPOMUBIeHUs Mep UHOYKMUBHOCIU OMMen-
pom ¢ noepewiHocmvio e bonee 0,05 % u 3anocam 6 mabauyy smu 3HavyeHuss R akmuenozo co-
NPOMUGNIEHUsL Mep.

3. Jlonyckaemcsa napannenvroe u nociedosamenbHoe Kuodenue mep UHOYKMUSHOCMuY U
conpomugnenuti 018 noay4eHus HeobXo0UM0o20 KOIu4ecmsaa SMailoHHblx 3Havenutl L u R.

[Topsnok nevicTBuii:

— TOJTOTAaBIMBAIOT K paboTe Mara3uH COMPOTUBJICHHUIA U KaTyIIKH UHIYKTUBHOCTH CO-
IJIaCHO WX PO, MOAKIIOYAIOT WX MO MOCIEI0BATELHON CXeME KOPOTKUM MEIHBIM ITPOBOJIOM Ce-
qeHHeM He MeHee 1 MM” K BXOJIy MOAYJISl KOHTPOJISl CATHATYPbl 0OOMOTOK ApPTUYEK;

— nepexonaT B paznen MeHro "IIOBEPKA APTUEK n.6.3.6" (pucyHok 15);
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w:mm A4MM.ITTT o
NMOBEPKA APTHEK n.6.3.6

MorpelHOCcTb U3MepeHnsa UMNeaaHca:

YcTaHOBUTE TECTOBbIE 3HaYeHUA Ha ware 1;

U3mepeHue: |Z|=XX,XX Om; @=X,XXXX pag

CocTosiHue nsmepeHuma:

I | | | | war 1u3 4

MO Artcheck v.1.19 noBepeH XX.XX.2020

Pucynok 15 — Bua mento "IIOBEPKA APTUEK 11.6.3.6"

— TIOCJIEIOBATEILHO 3ajaBasi dTAJIOHaMH coveTaHus 3HaueHud L u R, ykazanHbie B Ta0-
muie 10, pukcupyroT u3MepeHHble APpTUEKOM COOTBETCTBYIOIIUE 3HAUCHUSI MOAYIs |Z| u da3zo-
BOTO yIJIa (0 UMITEAaHca Z KaTYIIKH BO30YXIEHUs, 3aHOCAT 3HaueHus B Ta0bmuiry 10. Jlomycka-
€TCs UCIOJIb30BaTh KaTYIIKH HHIYKTUBHOCTH ¢ HOMUHanamu L 10 1 I'n, R 10 200 Owm;

— pacCUMTHIBAIOT U 3aHOCST B Tabuuily 10 3TagoHHbBIE 3HAUEHUS MOIYIS |Zpqc| U (a3bl
Qpacy IMIIEAHCA TIO (popMyIIaM, IpHBEAECHHBIM B [Ipunoskenun b 1715 pa3HbIX BapUaHTOB COEH-
HEHUS STAJOHHBIX MEP U Mara3uHOB CONPOTHUBIICHUN;

Ilpumeuanue:

1. Ilpu ucnonv3zo8anuu 6 Kavecmee SMAIOHO8 COCOUHEHUs. 08YX U OoJlee Mep UHOYKMUG-
HOCMU U 00OHO20 U DoJlee MA2a3UHA CONPOMUBTEHUN, NPU HATUYUU MEXHULECKOU 803MOICHOCU
(nanuyuu RLC-uzmepumens c¢ nokazamensimu MOYHOCMU He Xydice, 4eM y Mep UHOYKMUBHO-
cmetl), npeonoymumenbHbIM SGIACMCS USMEPeHUe 3HAUEeHUsT CYMMAPHO20 UMNnedanca u 3Have-
HUll €20 MOOYIA |Zpyeu| U AL Ppacy 6MECMO paACUEMHO20 MEMOOA NOTYUEHUS IMUX IMATOHHBIX
SHAYeHU.

Taomuua 10

[Tapametp 3HavyeHue
SHauenue L, MmI'H 40 50 200
3nauenue R, Om 36 50 130

PacueTHOE 3HaUEHHUE MOAYJIS UMIENAHCA |Z,q0q/, OM
3meperHoe 3HaYeHNE MOyl UMnenanca |Z,,;,|, Om
PacueTHOE 3HaueHHE (a3bl UMIEIAHCA Ppycy, PAT
MN3mepenHoe 3HaUeHUE (a3bl HMITCIAHCA )5y, PATT
OTHOCUTENbHAS TOTPEIIHOCTh MOYJIS UMIIeAaHca Oz, %o

OTHOCUTENbHAS IOTPELUTHOCTD (Pa3bl UMIETAHCA Oy, Y0

— PAcCUMTHIBAIOT U 3aHOCAT B Tabimiy 10 OTHOCHTENBHBIE NOTPEITHOCTH H3MEPEHUI MO-
nyast |Z) u ¢a3oBoro yria ¢ uMIeaanca Z s Kaxaou napel 3HadeHuit L u R mo ¢popmymnam (8a)
u (80)

|ZH3M| - |ZpaC'-1|
62 =
|Zpac'{|

-100% (8a)

5(p _ Pusm — Ppacu - 100% (86)

Ppacu
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ApTYEK CUMTAIOT BBIIEPXKABIIMM IMOBEPKY IO AAHHOMY IapamerTpy, €Clu IS KaKIoTo
3HaueHUs MOy |Z| 1 (a30BOro yria ¢ uMnenaHca Z OTHOCUTEIbHbIE IOTPEIIHOCTH Oz U Oy HE
npeBbimaroT £1,0 %.

6.3.7 OnpenesieHue NOrPeHIHOCTH 32IaHUS TOKA B Auanas3oHe ot 4 10 20 mA

[Topsimok aercTBHIA:
— MOATOTABIMUBAIOT K paboTe OIOK MUTAaHUS HampsbkeHueM 12 B, mOAkiIo4aroT ero Iiro-
coBOI1 BEIBOJI K KOHTaKkTy AIN+ ApTuek, MHHYCOBOI BbIBOJ Ha KOHTakT GND mro60ro pazsema.
— TOJATOTABJIMBAIOT K paboTe MUUIMAMIIEPMETP, TMOJKIIOYAIOT €r0 IUIFOCOBOM BBIBOJ HA
BBIXOJ] IIeNM UMUTaTopa Toka aatuuka aasieHus CSIM (kontakt AIN-), MUHYCOBOI BBIBOJ Ha
koHTakT GND moboro pazbema.
ApTyer

Fluke 705

— maA

[=4.20mA -

Pucynok 16 — Cxema 1 onpeienieHus IOrPEIHOCTH 3aJaHUsI TOKa

— nepexoaT B pazzaen MeHto "[IOBEPKA APTYEK 1.6.3.7" (pucyHok 17);

y:mm A4MM.ITTT iy
MOBEPKA APTUEK n.6.3.7

MorpellHOCTb 3aAaHusA ToKa 4-20 mA:

3apaaH BbIXOAHOM TOK 4,00 MmA;

3aduKcupyiite nokasaHMA amnepmeTpa

CocToAHMe U3MepeHUa:

| | | | | war 1u3 4

MO Artcheckv.1.19  nosepeH XX.XX.2020

Pucynok 17 — Bua mento "IIOBEPKA APTUEK 1.6.3.7"

—  Tpu nepexoje B 1.6.3.7 MEHI0O aBTOMAaTUYECKH YCTaHABIMBAETCA BBIXOAHON TOK ApT-
yeka okosio 4 MA. 3ajaHHOe ApPTYEKOM 3HAuY€HUE TOKa MHAMLUpYeTcs Ha auciuiee. [Ipu aTom
MUTAET KENThI UHAUKATOP.

— 3aHOCAT B Tabnuiy 11 3HaYeHHe TOKa MO MOKa3aHUsSIM Ha AucIUiee APTUeK U 3TaJOHHOE
3HAUEHUE M0 NOKa3aHUAM MUJIMAMIIEPMETPa;

— HaxumaoT "BBO/" nns nmoarBepkaeHMs], 4TO MOKA3aHUS MHJIIMAMIIEpMETpa 3alu-
canbl 1 "JIAJIEE" nng nepexoja k ciieyromemy Iarys;

— BBIMIOJIHAIOT AHAJIOTUYHBIC ACHCTBUS N7l OCTAJIbHBIX TPEX IIaroB M 3HAYEHUU BOCIPO-
W3BOAMMOI0 TOKa M3 Ta0aunel 11;
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Tadmuma 11
[Tapametp KoHTponbHbIe TOYKN AMana3oHa, %
0 33 66 100
3Ha4YeHUS 3a]aHHOTO APTYEKOM TOKa [;5,,, MA 4.0 9,3 14,6 20,0

3HaueHHs TOKa [, MO0 MOKa3aHWsM MIJUINAM-
nepmerpa, MA
AOconoTHas MOTpemHocTh A, MA

IIpumeuanue: Peanvuvie 3HaueHus 0cnpou300umoco Apmuexom moxa I, moeym omiau-
YamvCsl 0m KOHMPONbHBIX MOYEK OUANA3ZOHA

— PacCUYUTHIBAIOT a0COITIOTHYIO TIOTPEITHOCTD JIJIsl K&KIOH KOHTPOJIBHOW TOYKHU 10 (op-

MyJe
AI = IHSM - I:-)'r (9)

rie

A; — aBcoroTHas MOTPENTHOCTD 3a/IaHKsI TOKOBOTO CHTHAJA, MA;

I3 — M3MEpEHHOE APTYEKOM 3HAUEHUE TOKA, MA;

I, — 3HaueHMsI TOKa M0 MOKa3aHUAM KOHTPOJIBHOTO MHJUIMAMIepMeTpa Ul JaHHON KOH-
TPOJIbHOM TOUKH, MA;

ApTueK CUNTAIOT BBIAEP)KABLIMM MTOBEPKY 110 TaHHOMY MapaMeTpy, €CIH Ui Kax/10i KOH-
TPOJILHOM TOYKHU aOCOJIOTHAS MOTPEUIHOCTH He mpeBbimiaet +£0,05 MA.

6.3.8 OnpenesneHue MOrpeIHOCTH BOCIIPOU3BeIeHUS 3HAYCHUIH CONPOTHBJICHU I

ITopsimok nencTBuil:

— MOATOTABIMBAIOT K paboTe OMMETpP, MOJAKIIOYAIOT €ro Mo 4-X MPOBOJHON CXeMe K BbI-
xoxy PT100:1 Aptueka cornacuo P3;

— nepexoaT B pazzaen MeHio "[IOBEPKA APTYEK 1.6.3.8" (pucyHok 18);

g:mm A0, MM.ITTT o
NMOBEPKA APTYEK n.6.3.8

MorpewHoOCTb 3aAaHUA CONPOTUB/IEHUA:

MacnopTtHoe 3HaueHne PT100:1.1 82,00 Om;

3aduKcupyiiTe NnoKasaHMA ommeTpa

CocTosiHUe U3MepeHus:

| | | | | war 1u3 4

MO Artcheckv.1.19 noBepeH XX.XX.2020

Pucynok 18 — Bua menro "IIOBEPKA APTYEK 1.6.3.8"

— Iepelx HayaloM IEepBOro M3MepeHus K BbixoaHoMmy paszbemy PT100:1 mporpammuo
MOJKIIIOYEHO TecToBOE conpoTuiieHne Aprueka PT100:1.1 nomunanom 82,0 Owm, ripu 3TOM MU-
raeT >KeJIThII MHAUKATOP U MACIOPTHOE 3HAYEHHUE COMPOTUBIICHUS] HHAULIMPYETCS HA AUCILIEE;

— 3aHOCAT B TaOMuUIly 12 3HaUEHWE COMPOTHBIICHUS IO IMOKA3aHUIM Ha JWCIUIee APTUCK U
3TaJIOHHOE 3HaYEHHE T10 MOKa3aHUsIM OMMETPA;

— HaxumaroT "BBOA" wnu "JAJIEE" nis noaTBepKI€HUS, UTO NTOKa3aHUsI OMMETpa 3a-
MUACAaHbI M MOYKHO TIEPEUTH K CIIEIYIOIIEMY IIIary;

— BBINIOJIHAIOT aHanoru4dHbIe aevicteus 1 PT100:1.2;

— otcoeauHsA0oT ommeTp OoT Bbixoga PT100:1 ApTuek, MOAKIIOYAIOT €ro K BBIXOAY
PT100:2 u mnOBTOPAIOT H3JIOXKEHHbIE BbIIe onepauuud s conpotuBieHud PT100:2.1,
PT100:2.2, pe3ynbratel 3-r0 1 4-ro U3MEpEHUN 3aHOCST B Tabuuiy 12;
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—  PAcCUUTHIBAIOT U 3aHOCAT B TAOJMIy aOCOIIOTHYIO MOTPEmIHOCTh AR JUIsl KaKJI0ro
COTIPOTHUBIICHUS 10 hopMyJIe
AR = R ysu— R vacu » (10)
rA€ R 3y — U3MEPEHHOE 3HAYEHUE CONMPOTUBICHUS, OM;
R 1acn — MACTIOPTHOE 3HAYEHUE COMPOTUBIEHUS, OM.

Ta6muma 12

ITapamerp 3HaueHue
TecToBbI€ CONPOTUBIICHUS PT100:1.1 | PT100:1.2 | PT100:2.1 | PT100:2.2
[TacmopTHOE 3HAUYEHUE conpoTUBICHUS ™, OM 82,0 181,8 82,0 181,8

W3mepennsie 3HaueHus, Om

AoOcomoTHas morpentHocth AR, OMm

* [Ipumeuanue: npugedennvie 8 madauye 3Ha4eHUs yCMaHOBIeHHbIX CONPOMUBNEHUL MO2Y I OM-
JUYAMbC OM YKA3AHHBIX U UX Cedyem YMOYHUmMs no nacnopmy ycmpoucmea Apmuex.

ApTYEK CUMTAIOT BBIACP)KABIIMM IOBEPKY IO JAaHHOMY MapaMeTpy, €Cld I KaxIoro
TECTOBOTO CONPOTHBIICHHS a0COIOTHAS MOTPENIHOCTh 3HAYEHWH TECTOBBIX CONPOTHUBICHUH HE
npessiiaet 0,1 Om.

7 OOOPMJUIEHME PE3YJIbTATOB INIOBEPKU

7.1 Pe3ynbTaThl MOBEPKH YCTPOiicTBa ApTuek 0(OPMIISIOT MIPOTOKOJIOM B IBYX IK3EMII-
nsipax no gopme, mpuBeneHHoi B [Ipunoxxennu B. [Ipu odhopmiieHn# npoTOKOJIOB BPYUYHYIO J10-
nyckaercsi popMy MpOTOKOJA MPEACTABIATh B U3MEHEHHOM BHJIE.

7.2 Ilpu MONMOKUTENBHBIX Pe3yJIbTaTax MOBEPKU ApPTUeK 0OPMIISIOT CBUAETEIHCTBO O
MOBEPKE MO YCTAaHOBJICHHOM (hOopMeE B COOTBETCTBHUHM C MpukazoM Munmnpomtopra Poccun ot 02
utong 2015 r. Ne 1815 "O6 yrBepxxknenuu Ilopsinka mpoBeaeHUs: TOBEPKH CPENICTB U3MEPEHHIA,
TpeOOBaHMS K 3HAKY MOBEPKH U COJICPKAHUIO CBHJIETEIHLCTBA O MOBEpKe" ¢ yU4ETOM M3MEHECHUA
no IIpuka3zy Munnpomtopra P® ot 28.12.2018r. Ne 5329. [IpoTokos nmoBepkH siBiseTcs: 00s13a-
TEJIbHBIM MPUIIOKEHUEM K CBUAETEILCTBY O TIOBEPKE.

7.3 Tlocne mpuCBOEHHS HOMEpPA MPOTOKOJIY MOBEPKH IO AUCIUICIO YCTPOMCTBA ApTUeK
BBITOJIHSIOT KOHTPOJIb OOHOBJICHUS JaThl €r0 MOBEPKH M MPOBOAAT IIIOMOMPOBAHUE YCTPOICTBA
ApTUeK MyTeM YCTAaHOBKH MAaCTHYHOM IJIOMOBI MOBEPUTENS C ThUIbHOM CTOPOHBI Ha OJAMH U3
BHUHTOB KpPEIJIEHUS KOopItyca ApTUeK.

7.4 Ilpu oTpuLATENBHBIX pe3yibTaTax MOBEPKH YCTPOMCTBO ApTUEK K IKCILTyaTalluu HE
JIOITyCKAOT, JEHCTBYIOIIEE CBUAETENBCTBO O MPEAbIAYILIECH TOBEPKE aHHYJIUPYIOT U 0(QOPMIISIOT
U3BEILEHUE O HETPUTOAHOCTU B cooTBeTCTBUH ¢ [Ipukasom Munnpomropra Poccun ot 02 nrons
2015 r. Nel815.

Hauansuuk otnena 208

OI'YII "BHUUMC" B.A. Unoautos

Hauanbauk cexropa oraena 208

OI'YII "BHUUMC" _/" e B.U. Huxkutun

PykoBoauTenb HanpaBICHUS X
00O "T'eonunnk-HeroTex" ALY 11.B. Enumkun
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INPUJIO)KEHUE A

Cxema NoAKJIIOYEHUs 1JIsl IOBEPKH YCTPOHCTBAa ApTYeK

KomnbloTep G3 aenetiin
6nok = 4..20 MA G1
nuTaHus (Analog IN) =
USB 12B ; Genbii = reHepaTtop O
AenTam cephbiii +| wmnynecoB | ®
0...2000 Iy, =)
- (m]
YcTrponcTBo ApTyek G2
KOPWUYHEBbLIA - o
= - UCTOUHMK TOKa | = 5
ouT :Z’_I\_ CUHWIA (YepHbIN) + 0...25 MA E o
USB 3eneHslid (EXC-) PR1 -
XenTbi (SNS-) =)
Benbii (SNS+) Q (ommetp) | 2
cepblit (EXC+) E
LX IN 3eneHblid (EXC- PR2
KenTbi (SNS-) N
SENSUR Benblin (SNS+) Q (Omme-rp) ‘%
IN+IN- cepbiit (EXC+) —
L L n-
@ KoHBepTep pacxogomMepa
KnemmHasn P
naHenb seneHwii |_ene RS-485
ns = 2
L1 ans ceHcopa I T e EXC Uene | s 0
Tns o EXC+ | & :
(=5 | senenwi ty 22N | T KenTbii (+)
Re +) KENThbIA ) Cepein o z
E N\ p—4 KOPUYHEBbIi Ne %
R1 Eé') Gonbit CMHWA (YepHbIR) =5
B cepbin
R2 I A KOPUYHEBbIN

Pucynox A.1 — Tlopkmtouenue menerd Ijisi MOBEPKU H3MEPHUTEIBHBIX KaHAJIOB ApPTUEK,
rae: Komnerotep — IBM-coBmectumsiil; PA1 — mwimamnepmerp; Gl — rerepatop npsimo-
YTOJBHBIX UMITYJIbcOB THNA "MeaHap"; G2 — kanmubpaTop TOKa B pexuMe paOOThl C BHEIIHUM
UCTOYHUKOM TuTanus; G3 — cTaOUIN3UPOBAHHEIN OJIOK MUTaHUS, PeoOpa3yIoIHii IepeMeHHOe
cereBoe HanpspkeHue 220 B B moctossarOoe 12 B (BhixogHO# Tok 10 250 MA); PR1 u PR2 — om-
meTpbl; R1, R2 — maraszunbl conporuBnenunii tuna P4831; L1 — mepa mnayktuBHocTH; Ry —
BHYTpPEHHEE aKTHUBHOE COMPOTUBIIEHUS 0OMOTKH L1.

Ipumeuanue: KaGens 11t moakimodeHus: yctporictBa Aptuek k mopty USB kommbroTepa
PEKOMEH/IyeTCs HCIOIh30BaTh HE Oomee 3 M.
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IMPUJIOKEHUE b
PacueTHbI€ COOTHOILIEHUS
AJIS oNIpe/iesIeHUs TAJOHHBIX 3HAYECHUI MOAYISA |ZLp,cy| M (PA3BI Qpye, MMIIEAAHCA
JJIS1 pa3JIMYHbIX BADHAHTOB COeIMHEHUS MepP MHIAYKTHBHOCTE

1. IlocnenoBaTeabHOE BKIIOUYEHHE

1.1 Mepa uHIYKTUBHOCTA L ¢ BHYTPEHHUM aKTHUBHBIM CONPOTHBJIECHUEM Lr M MarasuH comnpo-
tuBneHuit R (Pucynok b1)

RL+R

Pucynok b.1 — [locnenoBarensHoe coennHEeHNE Mepbl MHIYKTUBHOCTH L 1 Marazuna R:

1Z|=/(R, + R)? + (wL)? (B.1)
0 =aretg (;2) (5.2

rae ©=224,3977 pan/c.

1.2 TIpu mocnenoBaTeibHOM coeuHeHuu 2-x Mep uaaykruBHocten ¢ (L, Ry ) u (Lo, Ryy) 3Ha-
YEHHS MX UHAYKTUBHOCTEH U aKTUBHBIX COMPOTHBICHUN CYMMHPYIOTCS:

L=L,+L, (b.3)

RL: RL1+RL2 (B4)

2. IMapanyienbHOe BKIKYEHHE

2.1 Mepst unayktuBHocTH L, L, ¢ BHyTpeHHUMH aKTUBHBIMU CONPOTUBICHUSIMH Lyj, Lro (Pu-
cyHok b2)

RLW R L2

O

Pucynok b.2 — I[lapannensHoe coequHeHne Mep HHayKTuBHOCTEN Ly, L)
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NPUJIOKEHMUE b (IlpoxosxeHue)

Z=Re(Z)+ j-Jm(Z)

(B.5)
Re(Z) = AB—wZ(CB—ED);

F (5.6)
Jm(Z) = olE8 - A? +0'CD) ; (B.7)
| Z |= Re*(2) +Jm*(Z); (5.8)

Jn(Z)
= t ;

@ =arc g( Re(Z)j £9)

rae ®=224,3977 pan/c;

Jlst cokpartieHust 3anucy BBeIeHBI 0003HAYCHHUS:
A=R,‘R,; B=R +R,; C=L,-L,; D=L +L,; E=LR +L,R; F=B>+w’D";

2.1 B cnmydae HEOOXOIUMOCTH YBEIIMUNTh 3HAUCHUSI AKTUBHBIX CONMMPOTHBIICHUI B BETBSIX CXEMBbI
puc.b.2 ¢ moMoripio 1006aBlIeHUsI B CXeMYy Mara3uHa COMPOTHUBIICHUH, YCTAHOBIIEHHOE HA Mara-
3MHE aKTUBHOE COIMPOTUBJICHHE JOOABISETCS K 3HAUSHHUSIM CONIPOTUBICHUI MEp UHIYKTUBHOCTHU
Ry w/unu Ry,. Pacuetnsie popmyinel b.5—b.9 mpu sTom coxpaHstoTcs.
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IMPUJIO’)KEHUE B

HaHMeHOBaHHe, THII, MOJ1€JIb

VY CTpoiCTBO HMUTAIMOHHO-TIOBEPOYHOE APTUEK

CepuiiHblii/3aB0oaCKON HOMeP

Auto

Jlata u3roroBjieHuUs:

Auto

Perucrpanuonnsiii Homep B ®UD

XXXXX-XX

HaumeHoBaHMe METOAMKH IOBEPKH

I'CH. YcrpoiicTBa UMUTAIMOHHO-TIOBEPOUYHBbIe ApTuek. MeToauka mo-
Bepku MIT 208-004-2020

Mecto NnpoBeaACHUS MOBEPKH

Pov

Cpenacrsa noBepku Pov
YciioBUSI HOBEPKH TeMIepaTypa ,°C; BIaXHOCTh %; arMmoc(epHoe qaBicHHe MM PT. CT.
— o TecToBBIii CHIHAI 3:5: Foa— ITo- Pe-
T+ MIT nepanny MoBePKU WM IIapaMeTp 1no snave- | snavenne| TPEU- Honyck | 3yib-
MII e HOCTh TaT
6.1 | BuemHuit ocMOTp — — — — — Pov
6.2 OnpoboBanne
6.2.1 |®yukuuonupoBanue RS-485 — — — — — Pov
6.2.1 | OToOpaxenue nH(MOPM. Ha TUCILIICE — — — — — Pov
6.2.1 |HaumenoBanue I10 "Artcheck" — Artcheck — — Auto
6.2.1 |Howmep Bepcuu [10 He Hike 1.19 — 1.19 — — Auto
6.2.1 |Uudposoii unenruduxarop 10 "2d00c" — 2d00c — — Auto
6.2.2 |IIpoBepka Momyms KoHTpois eno- | R;=20kx; R,=1,8x — — — — Auto
CTHOCTH DJICKTPOJ0B R;=20kx; R,=10x — I I I Auto
R;=20kx; R,=20k — — — — Auto
R;=20kx; R,=99k — — — — Auto
R;=20kx; Ry=w — — — — Auto
R=1,8k; R,=20kx — — — — Auto
R,=10kx; R,=20kx — — — — Auto
R,=20kx; R,=20kx — — — — Auto
R;=99k; R,=20x — — — — Auto
Ri=w; R,=20k — — — — Auto
6.3 OnpepneneHre METPOIOTUYECKUX XapaKTEPUCTHK
6.3.1 |IlorpemHocTh M3Mepenus Hebaman- | R1=20k; R,=20x Auto Auto Auto +75 OMm Auto
ca CONMPOTUBIIEHUHN Apr R;=20x; R,=19,8k | Auto Auto Auto +750m | Auto
R,=20,2x; R,=19,8k Auto Auto Auto +75 Om Auto
R,=19,8k; R,=20k Auto Auto Auto +75 Om Auto
R;=99k; R,=99k Auto Auto Auto +150 Om | Auto
6.3.2 | HecrabmmsHOoCTh KO3 GUIIICHTA K (10%) Pov Auto Pov +0,2 % Pov
ocnmabnenuns OK(p), % K (50%) Pov Auto Pov +0,2 % Pov
0K (90%) Pov Auto Pov +0,2 % Pov
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6.3.3 |I[lorpemrHOCTH U3MEPEHUS CUTHATA (4,0+£0,1) MA Pov Auto Pov +0,2 % Pov

MIOCTOSTHHOTO TOKa B Anamnas3oHe ot 4 | (14,0+0,1) MA Pov Auto Pov +0,2 % Pov

10 24 MA, y1, % (24,0+0,1) MA Pov Auto Pov +0,2 % Pov

6.3.4 |Iorpemnocts m3Mepenus ammmty- | (50,0+0,1) MA Pov Auto Pov +0,2 % Pov

ITBI TOKA BO30YKJICHHS B AHAINla30HE (150,020,1) MA Pov Auto Pov +0,2 % Pov

ot 50 mo 250 MA, y1, % (250,0+0,1) MA Pov Auto Pov +0,2 % Pov

6.3.5 |I[orpemmnocts u3Mepenus yactoThl B | (8,0000£0,0001) I'n Pov Auto Pov +0,02 % Pov

nuarazone ot 8,0 1o 2000 I', 6 % | (1000,0+0,01) ' Pov Auto Pov +0,02 % Pov

(2000,0+0,01) I'ry Pov Auto Pov +0,02 % Pov

6.3.6 |IlorpemHOCTb 87 M3MepeHus 3Haue- | |7, OM Pov Auto Pov +1,0 % Pov

HUS MOAYJA uMInenanca |Z|, % |Z,4c], OM Pov Auto Pov +1,0 % Pov

|Zpacd OM Pov Auto Pov +1,0 % Pov

6.3.6 |IlorpemiHOCTb 8, U3MEPEHHS 3HAYE- | Qpacy » PALL Pov Auto Pov +1,0% Pov

Hus (a30BOro yria ¢ UMNenanca Z, | Quuey , Pan Pov Auto Pov +1,0 % Pov

% Qpacy » DAL Pov Auto Pov +1,0 % Pov

6.3.7 | IlorpemHoCTh 33/1aHUS TOKA B THa- (4,0+£0,1) MA Auto Pov Pov +0,05 MA | Pov

nma3one ot 4 10 20 MA, A, MA (9,3+£0,1) MA Auto Pov Pov +0,05 MA | Pov

(14,6+0,1) MA Auto Pov Pov +0,05 MA | Pov

(20,0£0,1) MA Auto Pov Pov +0,05 MA | Pov

6.3.8 | IlorpenrHoCTH BOCIIPOM3BEACHUS PT100:1.1 m3IIC | Auto Pov Pov +0,1 Om | Pov

3HaYeHWH conpoTuBieHuit AR, Om PT100:1.2 u3 T[1C Auto Pov Pov +0,1 Om Pov

PT100:2.1 u3 IIC | Auto Pov Pov +0,1 Om | Pov

PT100:2.2 u3 IIC | Auto Pov Pov +0,1 Om | Pov

PesynbTar npoBepku: (ronen/HerojieH)
[ToBepurens: (®HO), (monmuce), (mara)

Ilpumeuanus:

6EPKU nocuie pacneuamKu 4acmu4dHo 3an0JjiHeHHO020 Hpomoxoxza noeepku no HpuMeanuio 1.

1. Cumeon "Auto” o3nauaem asmomamuueckoe 3anonnenue Ycmpoiicmeom Apmuex Oan-
Hotl auetiku IIpomokona nosepku Ha 0cHO8aHUU 0OpAOOMKU OAHHBIX, NOJIYYEHHLIX UM & pe3)iib-
mame uzmepeHull unu cuumanHvlx uz namsamu IMP.
2. Cumeon "Pov" osnauaem 3anonnenue nosepumesnem 8pyuHy0 3HA4eHUL MeCmOoBblX Cue-
HAN08, OMKIUKOB, PACCHUMAHHBIX NOZPEUHOCMel U Pe3yIbmamos 6bINOJIHEHUs Onepayull no-




