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Hacrosimiee pykoBoacTBO 1o skcmtyaranuu (PD) comepxut cBeneHust 0 mpUHIUIIE PaOOTHI,
YCTPOWCTBE M KOHCTPYKLHH, XapaKTEPUCTHKaX HM3MePHUTe]sl NMapamMeTpPoB MOJIYNPOBOAHUKOBBIX
npudopos MIIIIII-1 (o TekcTy - mMpUHOOpP) W yKa3aHWs, HEOOXOMUMBIC JUIS MPABUIBHON U
0e30MacHO ero SKCILTyaTaluu. [Ipubop COOTBETCTBYET TEXHUYECKUM YCIIOBUSIM
TV Pb 100039847.053-2004 “V3meputesnu mapamMeTpoB MOTYITPOBOAHUKOBBIX mpuoopor MIIIIII-1".

[Tpubop wumeer 06aszoByto wmomens MIIMII-1 u momudukarmuun WIIIIIT-1/1 — UIIIIIT-1/6,
oTimyaromuecs koaundectsom MNO wmm U /T,

[Ipu m3ydeHuu U SKCIUTyaTalldyd Mpudopa HEOOXOIUMO IOMOJHUTEIHHO HCIOIb30BaTh JOKY-
meHT “TIporpammuoe obecnieuenue “LIDER”. PykoBoactBo monb3oBatens YIISM.00250-01 90 01”.

Buemawuit Bug npubopa npuBeaeH Ha pucyake 1.1.

PazpaboTunk ocrtaBisieT 3a co0O MpaBO B MPOIECCE HM3TOTOBIEHUS MPUOOPOB BHOCHUTH B
KOHCTPYKIMIO M TPOrpaMMHOE OOecliedeHHe H3MEHEHHs, He BIMSIONIME HAa HMX TEXHUYECKHE
XapaKTePUCTHUKU.

[lepen HauyanoM SKCIUTyaTalluyd NpuOOpa HEOoOXOIUMO BHUMATEIBHO O3HAKOMHUTBCA C
coJiepykaHueM Hacrosuiero PO.

Mpu nokynke npubopa Yepes TOProByto CeTh:

- TIPOBEPHUTH €ro paboTOCIOCOOHOCTS;

- yOemuThcs B HAJIMYUHM TAJIOHOB HA TapaHTHUHHBIA PEMOHT, 3aBEpEHHBIX INTAMIIOM U
MOJIHUCHIO NTPOJIAaBLA C YKa3aHUEM JaThl IPOJAKU;

- TPOBEPUTH COXPAHHOCTH MJIOMO U KOMILUIEKT IIOCTaBKH MPUOODA.

V|CI'IOJ'Ib3yeMbIe COKpalleHud:

- BAX - BonbT-aMIepHas XapaKTepUCTHKA;

- BUpTYyaJibHasl MTaHeJlb — IPOTpaMMHasl TIepeIHss aHe b YIIpaBJIeHUs IPUOOPOM;

-UN - ucrounuk-uzmepurens (Moxynmu MMUO wmu HMUJ] GyHKIMOHAIBHO CBSI3aHHBIE C
O00BEKTOM KOHTPOJIS W BBIMOJNHAIONME (QYHKIUH HCTOYHHMKA TOKa (HAaNmpsDKEHHsS) W W3MEPEHUs
HANPSDKEHUS WIKM TOKA);

- MO - uCTOYHUK-U3MEPUTEIb OJHOMPOBOIHBIIA;

- U1 - nCTOYHUK-U3MEPUTEIND IBYXIIPOBOHBINH;

-[IK - mepcoHasbHBINA KOMIBIOTED;

-IIIT - mosynpoBOAHUKOBBIN IPUOOD;

-TIO - mporpammHoe obecnieuenue; OC - onepannonHas cuctema (Windows™ 98/2000/XP);

- OKHO - BCcIuibiBatouiee Ha ’kpaH [1K MonanbHOE 1iin HeMo1anbHOE OKHO;

- TTJI - TpaH3uCTOPHO-TPAaH3UCTOPHAS JIOTHKA,

- YK - ycTpolicTBO KOHTAaKTHPYIOILEE.

Pucynok 1.1 - I3mepurens napaMeTpoB IOIYIPOBOHUKOBEIX pudopos UIIIIII-1/3
¢ moakiroueHHbIM 1K
NarotoButens: OAO "MHUIIN", 220113, r. Munck, yi. S1.Konaca, 73, Pecnyonuka Benapyce.
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1  Onucanue u pab6ora

1.1 Ha3nauenue

1.1.1 HU3mepuTesap napamMeTpoB noJaynpoBoaHnkoBbix npudopos UIIIIII-1 npennasznaueH
JUIE U3MEpPEHHMsI M aBTOMATH3AallMM KOHTPOJS DJEKTPUYECKHX IapaMeTpOB MOIYHPOBOJIHHUKOBBIX
npuOOpoB, aHanM3a WX (PYHKIHMOHAIBHBIX 3aBUCHMOCTEH M OTOOpaXEHUS Ha SKpaHE BHEIIHETrO
nepcoHanbHOrO Kommbiorepa BAX uccrnegyemoro oobekra B Buje rpadukoB M TaOJIUI], pacyeTa Ha UX
OCHOBE CTaHJAPTHBIX MAPAMETPOB HCCIEAYEMOTO 00BbeKTa, (POPMHUPOBAHUS M 3AMOJHEHHUS OTYETa O
MOJY4E€HHBIX pe3ysbTaTax.

[Tpubop wmmeer 6azoByro Mmomens MIIIIII-1 u momudukarmumu WIIIII-1/1 — WIIIIII-1/6,
OTJIMYAIOIIHECS KOJIMUecTBOM (0T ogHOro 110 yeThipex ) MU, koropsie moryT O0b1Te MNO nnmu U,

Hccnenyempiii 00BbEKT MOAKIIOYAaeTCsl K mpubopy ¢ momompbio YK (st KOMIOHEHTOB B
KOpITyCce) WJIM MOAYJs NPUCOEAMHUTEIHLHOTO W BHEIIHEW 30HAO0BON YCTaHOBKH (TIpU HCCIIEJOBAHUU
3JIEMEHTOB Ha MOJTYIPOBOJIHUKOBBIX IJIACTHHAX ).

1.1.2 OcHoBHOW 007acThl0 TPUMEHEHHs  SBISETCS  MEXKOIEPAIMOHHBIH  KOHTPOJIb
[apaMeTpPOB TECT- CTPYKTYp Ha MOJIYIPOBOAHMKOBBIX IUIACTUHAX B IIpoliecce€ NPOM3BOACTBA
MOJYIPOBOJHUKOBBIX IPUOOPOB B JMEKTPOHHON MPOMBIIIICHHOCTH, BKIIOYasi aHau3 Opaka, a Takxke
uccnenoBanne BAX mpu pa3paboTke HOBBIX HM3AETHA M TEXHOJIOTWHA. BO3MOXXHO HCHOIB30BaHHE
npubopa Ipu BXOAHOM KOHTPOJIE WM JJIS 1M0A0Opa MOJYIMPOBOJHUKOBBIX MPUOOPOB MO 33JaHHBIM
napaMmeTpam.

1.1.3 [Ilpubop mnpennasHadeH s pabotrel oT BHemHero I[IK mo mocnenoBarensHOMY
unrepdetricy RS 232, nox ynpasnenuem 10 “LIDER”.

1.1.4 Tlpubop mnpenHazHadeH g pabOTBl OT CETH IEPEMEHHOIO0 TOKa HaIpsLKEHUEM
(230+23) B, yacroroii (50£1) I'm.

1.1.5 TIIpubop coorBerctByer TpedoBanusm ['OCT 22261-94, a mo ycioBHUsIM TPUMEHEHUS
otHocutcst k rpynne 2 ['OCT 22261-94 ¢ pacmupeHHBIM AWana3oHOM paboyux TeMIiepaTyp
ot wiroc 5 °C go mwrroc40 °C.

HopmanbHble yciioBUS MPUMEHEHHUS

- TeMIlepaTypa OKpPY’KaroIlero Bo3ayxa (20 £5) °C;

- OTHOCHTEIIbHAs BIAXKHOCTh BO3/IyXa ot 30 % mo 80 %;

- arMoc(epHOE J1aBIICHHUE ot 84 o 106 kIla (ot 630 10 795 MM pT. cT.).
Paboune ycinoBus MpUMEHEHHUS:

- TeMIlepaTypa OKPYKaroIlero Bo3ayxa ot toc 5 °C go mtoc 40 °C,

- OTHOCHTENIbHAs BJIAKHOCTh BO3AyXa 1o 80 % npu remneparype 25 °C;

- arMmocdepHoOe TaBICHUE ot 84 mo 106,7 kITa (ot 630 g0 800 MM pT. CT.).

1.1.6 Ilpubop cooTBeTcTBYeT TpeOOBaHUSAM OE30MAaCHOCTH, MOXKApHOW OE30MacHOCTH,
yeranoBiaenHbiM ['OCT 12.2.091-2012, TOCT 12.1.004-91.

1.1.7 Tlpubop cCOOTBETCTBYeT TpeOOBAaHUAM IO DJIEKTPOMAarHUTHONH COBMECTHMOCTH,
ycraroBiieHHbIM CTbh I'OCT P 51522-2001 nst o6opynoBanus kiacca b.



1.2 Texnuueckue xapaxmepucmuxu

1.2.1 Ilpubop umeeT ot oaHoro 110 YeThipex MN* (kanamo) - onpenensercs MoaupuKaIen.

1.2.2 Kaxnapiii UM obecneunBaeT (HOpPMHPOBAHKME MOCTOSHHOTO TOKA IMOJIOKUTEIHHON WIIH
otpumarenbHor noisipHoct oT 1 HA no 200 MA Ha nmamazonax *20, +200 HA, £2, £20, £200 MKA,
12, +20, £200 mA.

[Ipenenbr  gomyckaemMold OCHOBHOM TIMOTPEIIHOCTH (OPMUPOBAHHUS IMOCTOSIHHOTO TOKa
npuBeieHbl B Tabmuie 1.1.

Tabmuma 1.1
Ik Lena equuunnpl | [Ipenens gomyckaeMoil OCHOBHOM MOTPEITHOCTH | MakcHMallbHOE HAIpshKe-
miajamiero paspsaa |+ [% ot lg + % ot Ik + % oT lx (Un/Uyiaxc)] HUe Ha Harpy3ke, Uwaxc
20 HA 1 mA 2+1+5 120 B
200 HA 10 mA 2+05+2 npu lgp < 10 MA
2 MKA 0,1 HA 2+02+1
20 MxA 1 HA 0,5+0,04+0,5
200 MxA 10 HA
2 MA 0,1 MxA
20 MA 1 MKA
30B
200 MA 10 MxA npu 10 MA < | <200 MA

Ilpumeuanue — B Tabmuiie 1.1 u mamee mo TEKCTy:

-lgp (Ug) — 3HaueHHEe (OPMHUPYEMOT0 TOKa (HAIPSIKECHUS);
- Ik (Uk) — KOHEYHOE 3HaueHHE JHara3oHa ToKa (HanpshKeHNUs);
- Uu (ln) — 3HaYCHHE HAIPSDKEHUS (TOKa) H3MEPEHHOT0 Ha HarpysKe.

1.2.3 Kaxnenii MM obecrieunBaeT HM3MEpPEHHE IOCTOSHHOTO TOKA MOJOXKHUTEIBHONW WIH
orpunatenbHoi nonspHocTd oT 1 HA 1o 200 MA Ha amamazonax 120, £200 HA, £2, £20, £200 MKA,
12, £20, +200 MA.

[Ipenensl gomyckaeMoil OCHOBHOW MOTPENTHOCTA U3MEPEHHS MMOCTOSTHHOTO TOKA MIPUBEICHBI B
tabmuue 1.2.

Taomuma 1.2
Ipepensl HOMycKaeMoi OCHOBHOM MakcumanbHoe
IK I_IeHa CAVHUIIBI MJIAAIIETO paspsia HOTPEITHOCTH HaIpsHKEHUE
+[% oT lu+ % oT L+ % oT | (Up/Unac)]|  Ha Harpyske,
Boictpo | Hopmanasno | MensieHHO BwicTpo HopmaisHo, Unsiare
MeIJIeHHO
20 A | 10 mA 1 mA 0,1 mA 2+1+5 2+1+5 120B
200 HA | 0,1 HA 10 nA 1 A 2+05+2 2+05+2 npu Iy <10 MA
2 MKA 1 HA 0,1 HA 10 mA 2+04+1 2+02+1
20 MxA | 10 HA 1 HA 0,1 HA 05+0,2+0,5 0,5+0,04 +0,5
200 mxA | 0,1 mxA| 10 HA 1 HA
2 MA | 1MKA 0,1 MmxA | 10 HA
20 MA | 10 MxA 1 MxA 0,1 MKA
30B mpu
200 MA | 0,1 MA 10 MxA 1 MKA 10 MA < 1, <200 MA

* UM - wuctounuk-mameputens (MMO — wuctouyHuk-u3Meputenb oaHOMpoBOAHBIM wau MUJ -
UCTOYHUK-U3MEPUTEIb JBYXITPOBOAHBIN).
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1.2.4 Kaxnaeiii HMHWO obecneuynBaer (GopMUpOBAHWE HAMPSDKEHHUS TMOCTOSHHOTO TOKa
MOJIOKUTEBHOM WM oTpHIaTebHoi moasipHocTr oT 0,1 1o 120 B Ha nuanazonax *2, £30, £120 B.

[Ipenenbr pomyckaeMol OCHOBHOWM TOTPENIHOCTH (POPMUPOBAHUS HAMPSHKEHUS TTOCTOSTHHOTO
npuBeeHbI B Tabmuie 1.3.

Tabmauua 1.3

Ux, Ilena eqununpl | Ilpenensl qonmyckaeMoOl OCHOBHOM MOTPEITHOCTH MaxkcumanbHbIH
B muaaniero paspsaa|  + [% or Ug + % ot Ux + % ot Uk - (luflvaxe)] | TOk depes Harpy3ky, lvaxc
2 0,1 MmB 0,5+0,04+0,5 200 MA
30 1 MB npu Uy <30 B
120 10 MB 10 MA
npu 30 B <Uy <120B
125 Kaxaeiiik HNHMO  obecieunBaeT W3MEpEeHHWE  HANMPSOHKEHUS  MOCTOSHHOTO — TOKa

MOJIOKUTETBHOUN WM oTpHIaTebHoM mosipHocTr oT 0,1 1o 120 B Ha nuanasonax *2, £30, £120 B.
[Tpenenbl qoMmycKaeMOl OCHOBHOM IMOTPEITHOCTH MW3MEPECHHS HAMPSKCHHS TOCTOSHHOTO TOKA
npuBeeHbI B Tabmuie 1.4.

Tabnuna 1.4
Us [TeHa CAMHMI MIAZIIEro paspia IIpenens! qonmyckaeMoi OCHOBHOM MaxkcumanbHbIH
' MOTPEITHOCTH TOK 4epe3
B +[% ot Uy + % oT Uk + % ot Uy - (Ip/lvaxc)] | HArpysky, luaxc
boicTpo| Hopmaabho | MeajieHHO BbicTpo HopmaJjbHo, MeIJIEHHO
2 I1vMB| 0,1 MB 0,01 mB 0,5+0,2+0,5 0,5+0,04+0,5 200 MA

30| 10mB| 1wmB 0,1 MB npu Uy <30B
120 | 100 MB| 10 MB 1 MB 10 MA 1npm
30B<Uy<120B

1.2.6 Kaxnasit HMUJ] oOecneunBaer (opMupoBaHHE HANpsDKEHHS TOCTOSHHOTO —TOKa
MOJIOKHUTEIHHON WK oTpunaTensHoi noisipaocty ot 0,1 1o 120 B Ha quanazonax +2, £30, £120 B.
[Ipenensr nomyckaeMoil OCHOBHOM MOTPEIIHOCTH (POPMHUPOBAHUS HANPSIKEHUS MOCTOSTHHOTO

TOKa MpHBeJIeHbI B Tabnue 1.5.
Tabmuma 1.5

Ux, Hena equnuuer | [penensl nomyckaeMoil OCHOBHOM MOTPEIIHOCTH MaxkcumanbHbIH
B MJIaJIIErO paspsaa * [% ot Ug + % ot Ug] TOK Yepe3 Harpy3Ky, luaxc
2 0,1 mB 0,5+ 0,04 200 MA
30 1 MB npu Uy <30 B
120 10 B 10 MA
npu 30 B<Uy <120B
1.2.7 Kaxpgeiii  WMUJ] oOecnieunBaeT W3MEpPEHHE  HAMPSDHKEHUS  MOCTOSHHOTO — TOKa

MOJIOKHUTEIHHON MK oTpunaTensHoi noisipaocty ot 0,1 1o 120 B Ha quanazonax +2, £30, £120 B.
IIpenensl nomyckaeMoi OCHOBHOMW IIOIPELIHOCTH M3MEPEHUS HAIPSIKEHUs IOCTOSHHOIO TOKA
npuBe/eHbI B Tadnuie 1.6.

Tabmauma 1.6

U, | LeHa equHuIbl Maaamero paspsaa [Ipenensl fomyckaeMoi OCHOBHOM MakcumanbHBIH TOK
B norpentHoct, + [% ot Uy + % ot U] | yepe3 Harpy3ky, lvaxc
Boictpo| Hopmanbho | Mennenno | beictpo | HopmaibHO, MeluIeHHO
2 1 MB 0,1 mB 0,01 mB 05+0,2 0,5+ 0,04 200 MA
30 10 MB 1 MB 0,1 mB npu Uy <30 B
120 | 100 MB| 10wmB 1 MB 10 MA
mpu 30B<Uu;<120B




1.2.8 UM obecnieunBaeT yCTaHOBKY (OPMHPYEMOTO IIOCTOSIHHOTO TOKa (HAmpspKeHHUs) ¢
muckperoM He Oosiee 0,005 % oT KOHEUHOTO 3HAYeHUSI TUana3oHa TOKa (HampsyKeHUs).

1.2.9 MM npu u3mMepeHuH MOCTOSHHOrO Toka B auana3zoHe +20 HA obecrieynBaeT BEIUYHHY
€IMHUIBI MITaAIero paspsna ve 6omnee 0,1 mA.

1.2.10 UM npum m3aMepeHUn HaIpsDKEHUs MOCTOSIHHOTO TOKa B auarna3one 2 B obGecrieunBaer
BEJTMYMHY €IMHUIIBI MTaiero paspsaa He 6omnee 10 mxB.

1.2.11 WU B pexume GopMUpOBaHHS CTYIIEHYATOTO CUTHAJIA PA3BEPTKH 110 TOKY M U3MEPEHUS
HanpsDKeHUsT O00eCHeuMBaeT OrpaHMYCHHE BBIXOJHOTO HANpPsDKEHUS IO TOPOTOBOMY  YPOBHIO,
3HaueHue koroporo ycranasnuaercs oT 0,1-Ux no 1,1-Ux cooTBeTCcTBYIOIIETO qUania30Ha U3MEPEHUS
HaIPSHKEHUS.

1.2.12 UM B pexume GHOpMHUPOBAHMS CTYNEHYATOIO CHUTHANA Pa3BEPTKHU MO HAIPSHKEHUIO U
HU3MEpPEHUST TOKa O0CCIeUnMBaeT OTPaHMYCHUE BBIXOJHOTO TOKA IO IMOPOTOBOMY YPOBHIO, 3HAYCHHE
kotoporo ycraraBiauBaercs oT 0,11k 1o 1,1-lx cooTBeTCTBYIOIIETrO qUANa30Ha U3MEPEHUS TOKa.

1.2.13 Ilpenensl 1omycKaeMoi JOMOIHUTEIBHON MOTPEITHOCTH (POPMHUPOBAHUS U U3MEPEHHUS,
IpY M3MEHEHHM TeMIIepaTyphl OKpYy)Karomero Bo3ayxa Ha kaxasie 10 °C, B mHTepBane paboymx
TEMIIepaTyp He MPEBBILAIOT MPEIEIOB COOTBETCTBYIOUICH OCHOBHOM MOTPEIIHOCTH.

1.2.14 CymmapHOe 3HAa4€HHE BXOJHOTO CONPOTHBICHHUS HW3MEPUTENS HANpsHKeHUs W
BBIXO/IHOT'O COTIPOTHUBIICHHUSI UCTOYHUKA ToKa B nuamna3zoHe +20 HA WU ue menee 100 'Owm.

1.2.15 IIpubop BbIaeT curHan cuHXpoHm3anuu ¢ ypoBHsMu TTJI mpu Toke Harpys3ku
He Oonee 3 MA:

— HampspbkeHue ypoBHs “moruueckoro 0” - He 6onee 0,4 B;

— HanpsKEHHUE YPOBHA “JIorudyeckou 17 — He MeHee 2,4 B.

1.2.16 Ilpubop oOecrmeunBaeT pabOTy OT BHEUIHETO CHUTHAJAa CHHXPOHHU3ALUHU C YPOBHIMH
TTJI no curnamy HU3KOrO ypOBHS, JUIMTEIBbHOCTHIO HE MeHee 0,1 Mc.

1.2.17 Ilpubop obecneurnBaeT (GOPMHUPOBAHME U H3MEPEHUE CHUTHAJNA PAa3BEPTKU IO TOKY
(HanpsDKEHHUIO).

1.2.17.1 B pexxume dopmupoBanus pa3septku Buma “TIME” - dopmupoBanue kaxapim MU
MOCTOSTHHOTO TOKa (HampspKeHHs) B cooTBeTcTBUU ¢ 1.2.2, 1.2.4, 1.2.6 U nmepuognvecKoe u3MepeHue
KaxbiM W mocTossHHOTO TOKa (HanpspKeHus ) B cootBeTcTBuu ¢ 1.2.3, 1.2.5, 1.2.7.

WutepBan BpemeHu ¢GopmupoBanus passeptku Buga “TIME” ot 10 nmo 1000 c, mepuon
n3mepenus ot 1 go 100 c.

Ilpumeuanue - VntepBan BpeMeHu ¢GopMmupoBaHus pa3BepTku He Oosnee 1000 mepuomos
U3MEpEHUS.

1.2.17.2 B pexume ¢dopmupoBanust passeprok sumo “LIN”, “LOG”, “LIST”, “SINC” -
¢dopmupoBanue kaxapiM MM cTyneHuaToro curHana pa3BepTKy ¢ MPOXOAOM CTyIEHEH B OTHOM HMJIU B
JIBYX HAalpaBJICHUSX B pexXUMax (HOpMUPOBaHMS TOKa (HANpsOKEHHUs) B cOOTBeTcTBUU C¢ 1.2.2, 1.2.4,
1.2.6 u u3mepenue kaxasiM MM nmocTossHHOTO TOKa (HampsikeHus) B coorBercteuu ¢ 1.2.3, 1.2.5, 1.2.7
B TEUEHUE BPEMEHU OJIHOM CTYIIEHU Pa3BEPTKH.

HN3MeHeHne 3HaUYeHUI CTYNEHEeW pa3BEepPTKH MPOBOAUTCA MO OAHOMY M3 3aKOHOB: JUHEUHOMY
(LIN), morapudpmudeckomy 1o ocHoBauuio 10 (LOG), mo coucky 3Hadenuii (LIST), CHHXpOHHO -
IPOMOPIHOHAIILHO CTYIEHIM pa3BepTku B apyrom MU (SINC).

Pa3BepTka umeer Tpu ouepenu. JIUTENBHOCTh CTYNEHM Pa3BEPTKU odepeau 1 COOTBETCTBYET
tabmume 1.7. JIMTENbHOCTh CTYNEHHM pa3BepTKH oOdYepenu 2 paBHA CyMMe JIUTEIBHOCTEH Bcex
CTyMEeHEH pa3BepTKH ouepenu 1, UIMTENbHOCTh CTYIEHH pa3BEepTKH ouepean 3 paBHA CyMMe
JUTUTEIILHOCTEH BCEX CTYIEHEH pa3BepTKU Ouepenu 2.



Tabmuua 1.7

Pexxum JIIMTENBHOCTD CTYIIEHH HaunmenoBanue napamerpa
MHHUMAJIbHas1 MaKCUMaJIbHas
BeicTpo 5 Mc 100 ¢ 3ajep/KKa HadaJlbHas
5 Mmc 100 ¢ 3azep>KKa Ha 1mar
20 mc 100 ¢ 3anep:kKa Ha BepUIMHE *
Hopmasabho 50 mc 100 c 3aiepKa HavajabHas
50 mc 100 ¢ 3ajepKKa Ha 1ar
100 mc 100 c 3anepxka Ha BepuinHe *
MenJjieHHO 250 Mmc 100 ¢ 3aiepxKKa HavajabHas
250 mc 100 ¢ 3azep>KKa Ha 1mar
500 mc 100 ¢ 3anep:kKa Ha BEepUIMHE *
* I/ICHOJ'H:?:yeTCH TOJIBKO IIpH (bOpMI/IpOBaHI/II/I Pa3BCPTKU C IPOXOAOM CTyHCHCﬁ B IBYX
HanpasJIeHUsSIX (C IBOMHBIM HAKJIOHOM)

1.2.17.3 B pexume popmupoBanus pazseptku Buaa “CONST” — ¢popmupoBanue oguum MU
MOCTOSTHHOTO TOKa (HampspkeHus) B cooTBeTcTBuM ¢ 1.2.2, 1.2.4, 1.2.6 1 0HOKpaTHOE M3MEPCHHE
MOCTOSIHHOTO TOKa (HampspkeHusi) B cooTBercTBuu ¢ 1.2.3, 1.2.5, 1.2.7 npu popMupoBaHuH KakI0H
cTyneHu pasBepTku ouepenu 1 B apyrom WM. Ilpu stom popmupoBanue passeptku Buga “CONST”
JIOJDKHO OCYIIECTBIISITHCS B pexuMax (GopmupoBanus pazseptku ouepean 1 suga “LIN”, “LOG” nnnm
“LIST” B npyrom UM.

1.2.17.4 B pexume GOpMHUPOBaHUA HMMIIYJbCHONH pa3BepTku - (opmupoBanue KU
UMITYJIbCHOTO TOKa (Hampspkenus) B pexumax “LIN”, “LOG”, “LIST”, “SINC”, “CONST” c
NOCTOSIHHBIMU 3HAYEHUSMH TOKa (HANPSOHKEHHS) B TEUCHUE JIIMTEIHHOCTH UMITYJIbCA U MAy3bl MEXTY
umnyiabcamu (0a30BbIi ypoBeHb) B cooTBeTcTBUM ¢ 1.2.2, 1.2.4, 1.2.6 m OqHOKpaTHOE M3MEPCHHE
MIOCTOSIHHOTO TOKa (HampspKeHUs) B TEUCHHE JJIUTEILHOCTH UMITYJbca B COOTBeTcTBUH ¢ 1.2.3, 1.2.5,

1.2.7.

V3meHeHrne 3HAYeHHWI AaMIUIUTYJbl HUMIYJIbCOB MPOBOAMUTCA IO OJHOMY U3 3aKOHOB:
muneritHomy (LIN), morapudmuveckomy (LOG), mo cmucky 3HaueHudd (LIST), cuHXpOHHO-
IPOMOPIHOHAIBLHO CTYIEeHIM pa3BepTku B apyrom MU (SINC), mocrosiaaoro yposas (CONST).
VYcraHoBKa 3HaYEHU BPEMEHHBIX MTApaMeTPOB UMITYJIbCa COOTBETCTBYET Tadmwmie 1.8.

Taomuma 1.8
Pexxum Jlrens HOCTh HaunmenoBanue napamerpa
MUHHMaJIbHAS MaKCHUMaJIbHasl
BricTpo 2 Mc 20c JIMTENbHOCTD UMITYJIbCA
10 mc 100 ¢ JUnTenpHOCTh Nay3bl
Hopmanbno 50 mc 20c JUnTenbHOCTh UMITyJIbCa
100 mc 100 ¢ JUTMTenbHOCTh May3bl
MenjieHHO 250 mc 20 ¢ JnuTenbHOCTh UMITYJIbCa
100 mc 100 ¢ JmuTensHOCTh May3bl

1.2.18 Kaxnenii MW obecneunBaer paboTy B pexume (GOPMHUPOBAHUS TMOCTOSIHHOTO
HaNpsDKEHUsl HyneBoro ypoBHA (pexxuM “GND”) mpu NOCTYIUIEHMHM Ha HETro BTEKAOLIEr0 HWIH
BBITEKAIOLIETO TOKA Pa3BEpPTKHU cuiloi B npeaenax +200 MA ¢ apyroro MU.



1.2.19 Wnuaukamus pe3yabTaToB U3MEPEHUN B UX (popMaTh
1.2.19.1 B pexume ¢opMmupoBanus pa3BepTku Buga “TIME” wuHAMKaIMS pe3yJbTaToOB
M3MEPEHHI OCyIecTBIseTCs B popmare, ykazaHHOM B Tadsmre 1.9.

Tabmnuua 1.9
Pexxum paboThl Jnanazon dopmaT UHIUKALNT
I (Ug) BricTpo HopmaibHo MenseHHO
N3mepenue nocrossHHOro | +20 HA XX. XX nA XX XXX nA XX XXXX nA
TOKa +200 HA XXX.X nA XXX.XX nA XXX XXX nA
12 MKA X XXX pA X XXXX pA X XXXXX pA
20 MKA XX XX pA XX XXX pA XX XXXX pA
+200 MkA XXX.X pA XXX.XX pA XXX XXX pA
2 MA X XXX mA X XXXX mA X XXXXX mA
20 MA XX. XX mA XX. XXX mA XX XXXX mA
200 MA XXX.X mA XXX.XX mA XXX XXX mA
N3mepenne HanpsKeHus +2 B X XXXV XXXXXV XXXXXXV
IIOCTOSIHHOT'O TOKa +30 B XXXXV XX XXXV XX XXXXV
+120B XXX.XV XXX.XXV XXX XXXV

1.2.19.2 B pexwume popmupoBanus pa3BepTok BuaoB “LIN”, “LOG”, “LIST” (u3mepenune BAX)
pe3ybTaThl U3MEPEHUH NPEACTaBIECHbl B BUJE Irpa)uKOB C yKa3aHMEM MAaclITa0oB, 1aThl U BPEMEHU
U3MEPEHUs U B BUJIE TaOJIUI] YUCEIL.

1.2.20 TIpubop obGecrnieunBaeT CICAYIONUE PEKUMBI PAOOTHI:

- 3alycK MpoIiecca M3MEPEeHHsI OCYIIECTBISETCs Mo Haxartuto kHonkn U3MEPEHUE (wim
IYCK) i 1o BHEIIHEMY CUTHAITy, IOCTYyIaoeMy Ha Bxoa nmpudopa BXO CUHXP;

- aBTOMAaTHYECKHI BbIOOp IUama3oHOB (HOPMUPOBAHMS TOKA (HANPSDKEHHS) M H3MEPEHUS
HaNpsOKCHUS WIN TOKa;

- m3mepenne BAXI1II B pexxume popmupoBanus pazseptok BuaoB “LIN”, “LOG”, “LIST”,

- U3MepeHrne Bpems3aBUcUMbIX napamerpos [II1 B pexume (popMupoBaHus pa3BepTKH BHIA
“TIME”;

- BBIOOp BpEMEHH HHTETPUPOBAHUS Tipoliecca u3mepeHuii - bbicrpo, Hopmanbao, MeaJienHo;

- aBTOMAaTHYECKasi KOPPEKIUs “Hyns”, KAINOPOBKa;

- UHAMKALKA Mpolecca u3MepeHus (MHIUKaTop U3MEPEHMUE).

1.2.21 B npubope BBINOIHAETCS KOHTPOJIb PAOOTOCIIOCOOHOCTH COCTaBHBIX YacTei.

1.2.22 Tlpubop obecreynBaeT CBOM TEXHHYECKHE XAPAKTEPUCTHKH B Ipelesax HOpM, IO
UCTEYCHUU BPEMEHH YCTAHOBIICHHs pabouero pexxuma, paBHoro 15 MuH.

1.2.23 Tlpubop normyckaeT HeMpephIBHYIO padoTy B pabOUYHX YCIOBUSAX TPUMEHEHHS B TCUCHHE
BpEMEHH He MeHee 16 4 Ipu COXpaHEHWU CBOUX TEXHUYECKHX XapaKTEPUCTHUK.

1.2.24 Tlpubop coxpaHseT CBOM TEXHHYECKHE XapaKTEPUCTHKH B TMpenenax HOPM IpH
MUTAHUU OT CETH MIEPEMEHHOT0 ToKa HanpsbkeHueM (230£23) B, wactoroii (50+1) I'm.

1.2.25 MomHoctb, mnoTpedsisieMass MpuOOPOM OT CETH MUTAHUS TPH HOMUHAIBHOM
HanpsbkeHuu, He 6onee 120 BeA.

1.2.26 Ilpubop obGecrneunBaer oOMeH wuHpopmanueit c¢ IIK depe3 mnocienoBaTeNnbHbIN
untepodeiic RS 232.

1.2.27 Dnextpuueckas wu30sIMA Leneil mpubopa BbIAepKHBaeT 0e3 MpoOost M TOBEpX-
HOCTHOT'O TIEPEKPBITHS B TeUeHUE | MUH JEHCTBUE MCHBITATEIHHOIO HAMPSIKEHUS EPEMEHHOTO TOKa
yactotod 50 I'm 3Hauennem 1500 B (cpenHekBaspaTHUecKoe 3HAYEHHE) MEXKAY 3aKOPOYEHHBIMHU
NUTAIOMUMH ITHIPSIMU BUIIKH CETEBOT'0 IIHYPa M KOHTAKTOM 3aL[UTHOTO 3a3€MJICHHUS.

DJeKTpuUecKoe COMPOTUBIICHNE U3OISAINH YKa3aHHbBIX lienei mpubdopa He menee 7 MOmM.

1.2.28 TIloka3aTenu HaJEKHOCTU:

- cpenHsis HapaOOTKa HA OTKA3 - ue menee 8000 u;

- CpeIHUI CPOK CITY>KOBI - HE MeHee 6 JIeT;
- cpemHee BpeMs BOCCTaHOBJICHHs pab0TOCIOCOOHOCTH MpUdOpa - He Ooee 4 .

1.2.29 Macca npubopa He 6onee 23 kr. Macca npubopa ¢ yrnakoBkoii He 6oee 30 Kr.
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1.2.30 TabaputHbie pa3mepsl Ipubopa (aauHa/mupruHa/BeIcOTa) 545X462X274 MM.
1.2.31 ConepkaHue AparoleHHBIX MaTEPHAIOB MpUBeIeHO B Tabymie 1.10.

Tabmuma 1.10

[Tpubop 30510TO, T Cepebpo, T [Taymmanuii,
WIIIII-1 0,1832015 2,1185791 0,235234
WIIIIII-1/1 0,3087971 3,5740752 0,382167
WIIIIII-1/2 0,4343927 5,0295713 0,529100
WIIIIII-1/3 0,5599883 6,4850674 0,676033
WIIIIII-1/4 0,3118995 3,5740752 0,382167
WIIIIIT-1/5 0,4405975 5,0295713 0,529100
WIIIIII-1/6 0,5692955 6,4850740 0,676033

1.3  Cocmaeé npubopa

1.3.1 TIlpubop mocrapisieTcss B KOMILIEKTe, TpUBeAEHHOM B Tabmuie 1.11.

Tabmuua 1.11

HanmenoBanue O6o3HaueHNE KonnuectBo [Ipumeuanue
N
< || I F|F|F
E|E|E|E|E|E|E
S SIS S5 5=
M3mepuTenb mapaMeTpos moiy- YWAN.411251.003 1|-|-1-1-1|-1-|HAAO-1mr.
MPOBOJHHUKOBBIX pubopos MIIIII-1
W3MepuTens mapaMeTpoB mosy- ol -11!-1-1|-1-1-|HUNO-2 mmr.
POBOIHUKOBBIX Tiprbopos MIIIII-1/1
W3MepuTens mapaMeTpoB mosy- 02 -1-12121-1-1-1|-|UHO-3mur.
MPOBOTHUKOBBIX mprbopos UIIIIII-1/2
W3MepuTens mapaMeTpoB mosy- 03 - --1121]-1|-1|-|HUHO-4ur.
MPOBOTHUKOBBIX mprbopos UIIIIII-1/3
W3MepuTens mapaMeTpoB mosy- 04 - |- -|-11]-]-|VMA-2um
MPOBOIHUKOBBIX mprbopos UIIIIII-1/4
W3MepuTens mapaMeTpoB mosy- 05 - | -|-|-1]-]1]- |VMA-3um
MPOBOIHUKOBBIX mprbopos UIIIIII-1/5
W3MepuTens mapaMeTpoB mosy- 06 -|-|-|-1]-1]-1]1|VMA-4ur
pOBOJHUKOBBIX prbopos MUIIIIII-1/6
Komnnekt 3N akcnnyaTaumoHHbIN: YLWAIA.305654.069 11 )1]1]1|1]1
- ycTpoiictBo koHTakTupytomee YK1 | YIIANG687415005-01 | 1 |1 [ 1 |1 | - | - | - | VKI
- ycrpoiictBo koHTakTupyromee YK2 | YIIAN.687415.005 -l -l -1-11]11]1]VK2
- MOIyJIb ipucoeanauTensHeid MIT1 | YIIANG687415004-01 | 1 |1 |1 | 1 | - | - | - | MII
- MOYJIb niprcoenanTeNbHbI MIT2 | YIUAN.687415.004 -l -l -1 -11]1]1]|MII2
- pesuctop R=110m YLAN.434319.002 11111111
- pesuctop R =12 kOm Y1AIN.434319.003 111111 ]1]1
- pesuctop R =150 Om YIAIN.434319.004 111111 ]1]1
- Kabesp * YLWAIN.685681.007 2134|155 7]9]“007
- ka0esb HyJIb MOJIEMHBIN 111|111 |1]1]|RS232
- mHyp cereBoit SCZ-1 111111 ]1]1
- Buiika “BANANA” tun 1 TS1 81888 ]|8]|8]| 8 |Kpacnas
- HIYT - 3aKUM YIUAN.685631.104 3131313 ]3] 3] 3 |Kpacusi
0133|333 ] 3] 3 | Yepnni
- BctaBka maskas BI125-1 B 3,15A 250 B| OK00.481.005 TY 2121212121212
Juck ¢ 10 “LIDER” YWAN00250-011201| 1 |1 |1 |1 ]1[1]1|CD-R
PyKOBOJCTBO 10 AKCILTyaTaIMH YWANA411251.003PO | 1 (1 |1 |1 |1 ]|1]|1
PykoBocTBO moNTE30BaTENS YWAN.00250-019001 1 |1 (1 (1|1 |1]|1
Metonuka nosepku MPB M 1435-2004 | YWIAM.411251.003MT} 1 |1 |1 |1 |1 |1 |1
YnakoBka YLLUAK.305646.085 111711111 |MNotpeburensckas
YnakoBka YLIAN.305642.180 11|11 |1|1]| 1 |TpaHcroptHast

* TloTpebuTtens B JOTOBOPE HA MTOCTABKY YKa3bIBaeT IMHY Kadems u3 psana 1500, 2500 wrm 3500 M.
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14  Yempoiicmeo u paboma

141 Ilpunyun oeiicmeusn

1.4.1.1 Pabora mnpubopa OCHOBaHa Ha W3MEPEHWM 3HAYCHUH TOKa (HAMpPSDKCHHS) Ha
anekTpoaax tectupyemoro IIII, mpu ¢opmupoBaHnr Ha HUX TOCIEIOBATEIBHOCTH MHTEPECYIOLIUX
3HAYEHUI HanpsHKeHUs win Toka. DopMupyemas BeIMYMHA pacCMaTpUBAETCs B KaUeCTBE apryMeHTa, a
u3MepsieMasl BEIMYMHA — B KadecTBe (QyHKIMU u3MepeHHoW BAX B KoopawHaTax HaIpsHKEHHE-TOK
WM TOK-HampspkeHue. BAX CiykUT OCHOBOM ISl ONpENEICHUsS WM pacdyeTa HHTEPECYIOIIUX
napameTpoB Tectupyemoro III1. I'padudeckoe orobpakenne BAX ¢opmupyercs myreM TUHEHHON
anmnpoKCUMAallMY €€ 3HaYeHHUH B MPOMEKYTKAX MEX]Ty U3MEPEHHBIMU TOUKaMU. 3HAYEHUS apryMeHTa U
() GyHKIMHM MOTYT OBITh OTNIPEACIICHBI B IMHEHHOM WM B JIoTapu(pMuUdIecKom maciirade.

[Tpubop comepKUT HECKOJIBKO HCTOYHUKOB-U3MEpHUTENEH (KaHanos), KaXIbli U3 KOTOPBIX
IpeIHa3HayeH ISl MOAKIIOUEHUs K OJJTHOMY U3 3J1eKTpoaoB Tectupyemoro I1I1. Oqun U3 31ekTpoaos
tectupyemoro I1IT moxeT ObITH OAKITIOUEH K 00mmemy nmpoBoay. [Ipu Hammuuu y tectupyemoro I1I1
ynpasisromniero (6aza, 3aTBOp) W/WIM  BCHOMOTATENbHOTO (MOJIOKKA) DIIEKTPOIOB, MPUOOP
obecrieunBaeT n3Mepenne cemerictea BAX 1o 3HadeHusIM OJTHOTO WJIM JABYX IMapaMeTPOB, KaXKJIbIH U3
KOTOpPBIX MOJKET OBbITh 3aJaH B BHUJE IOCJIEIOBAaTEIbHOCTH 3HAUYEHUN TOKOB WJIM HANpsKEHU,
dbopmupyemMbix Ha anekTpojgax Tectupyemoro IIII. TlocrmemoBaTenbHOCTh 3HAUYEHHWH TOKa
(manpspkenusi)  popmupyemas st ompexaeneHuss BAX  Ha  IBYXKOOPAMHATHOM  IUIOCKOCTH,
MpEeACTaBIsIET CcO0OM  pa3BepTKy MO TOKy (HampspkeHuio) ouepean 1 (OCHOBHyWO), a
MOCJIEZI0BATEIbHOCTH 3HAYEHHUI MEepBOTO M BTOPOTO IMapaMeTpOB, OOECIIEUUBAIOLIUE OIpEEICHHE
cemeiictBa BAX B Tpex- WIM YETBIPEXKOOPAWHATHOM TIPOCTPAHCTBE, - Pa3BEPTKH OdYEpenu 2 U
odepean 3, COOTBETCTBEHHO.

HcTounuku-uzmMeputenu paboTaroT:

- B OCHOBHOM pEXHM€ (MCTOYHUK HANPSHKEHUS — HU3MEPUTENIh TOKA WJIM HCTOYHHMK TOKA —
U3MEPUTEIb HAIIPSKEHNU );

- BO BCIIOMOTaTeIbHOM peXHMe (MCTOYHUK HAIpPSHKEHUS — U3MEPHUTENb HANpsDKEHUS WITU
UCTOYHUK TOKA — UBMEPUTEIb TOKA).

CrpykTypHas cxema rnpubopa npuBeieHa Ha pucyHke 1.2 U BKITIO4aer:

- WU (ot ogHOTO 110 YETHIPEX);

- KOHTpPOJIUIEp;

- OJIOK MUTaHUS.

OcHoBoit mpubopa sBisrorcss monynmu WU, Hasznauennem WU sBnsercs dopmupoBaHme
CTUMYJIMPYIONIMX BO3JCHUCTBHI TOKa WM HampsbkeHus g tectupyembix [III w1 usmepenue
JNEKTPUYECKUX CUTHAJIOB TOKA WM HANPSHKEHUS, BOSHUKAIOIIUX HA €ro AJIEKTPO/Iax.

Bo3moxxno komrmuiektoBanue mnpubopa MM aByx tumoB: WMUWO mnpenanaszHaueH i
JIBYXIIpOBOAHON cxembl m3Mmepenusi, a MW/ - mnsa dgersipexnpoBognoil. Kaxaeii MNO u UNUJL
COJICP)KUT: MCTOYHMK HaINpsDKEHUS M TOKa, MU3MEPUTENH HampsbkeHdus W Toka. OTIMYaioTcs OHU
TONBKO crmocobom moakmoueHus K Tectupyemomy IIII. MO (pucynok 1.3) comep uT oIuH
BBIXOJTHON TPHAKCHUATBHBIN pa3hbeM W MOAKIIOYAETCs K dekTpoay tectupyemoro [T (3oHay) ogHUM
TpUaKCHAIbHBIM KabeneM. Ho B 3TOM cilyyae npu U3MEpeHUU HE YYUTHIBACTCA Ma/IeHUE HANPSKEHUS
Ha Kabeye, 4To B ciy4ae OOJBIIMX TOKOB BHOCHUT TOTpemHocTh B m3mepenune. UN]] (pucynok 1.4)
UMEeT JIBa TPUAKCHUAIbHBIX pa3beMa M MOAKII0YaeTcs K 3ekTpony Tectupyemoro I1I1 (3ouay) nByms
TPUAKCHAIBHBIMUA KaOemsiMu  (“‘CuiioBoi” W “M3MepuTenbHBIN’). B 3TOM ciydae cONMpOTHBIICHHE
Ka0eell He BIMSIET Ha Pe3yiIbTaT U3MEPEHUSI.

B xaxxnom M nmeercst noBTOpUTEND HApsKeHUs 1:1, BBIXOA KOTOPOTrO COEIMHEH CO CpEeIHEN
OIJICTKON TPHAKCHATIBHOTO Kabells, HEHTPAIbHBINM MPOBOAHUK KOTOPOT0, TAKUM 00pa3oM, OTAENEH OT
JKpaHa COEJAMHEHHOIO C KOPITYCOM SKBHIIOTCHLHAIBbHON IMOBEPXHOCTHbIO, YTO PE3KO YMEHBIIAeT
YTE€UKH TOKAa M YBEJIMYMBAET CKOPOCTh Iepe3apsa €MKOCTH Kalels, TeM CaMbIM YBEIUYHUBACTCS
TOYHOCTh U3MEPEHHI U ObICTpOIelicTBUE TPHOOPA, OCOOCHHO B 00JaCTH MaJIbIX TOKOB.
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Mexay ncrounrkom U/l u BeixoaHbM pazbemoM MU umeetcst kiarou S1, KOTOPBIN 3aMbIKaeTCs
TOJIbKO Ha BpeMs H3MEpeHHi. DTO HUCKII0YaeT OMAacHOCTh MAJIsS IOJIb30BaTess, paboOTalolIero C
30HJI0BOM ycTaHOBKOW. Ha mepenneii manenu npudopa umeercs uaaukarop M3MEPEHUE, koTopbIit
IpeIyNpexIaeT IOJb30BaTeNsl O HEIOMYCTUMOCTH KacaHHsl JJIEMEHTOB WM3MEPUTEIbHON IIemH,
Hanpumep, 30H0B UK BbIBOJIOB TecTupyemoro [1I1 npu npoBeneHnn nsmMepeHuii.

KonTtpoJiep BeipabaTsiBaeT ynpaBIIsSIFOITNE CUTHAIBI 1)1 BceX Moayiei U, cautpiBaet ¢ HUX
pe3ynbTaThl u3MepeHus u o uarepdeiicy RS 232 obecneunBaet oOMen nndopmanueii ¢ [1K.

Baok nmuTaHusi ocymecTBisieT mpeoOpa3zoBanue nepemeHHoro Hampspkenus 230 B 50 I'm B
CTAOMIM3UPOBAHHBIC HAMPSDKEHHST HEOOXOIUMBIC JUTsl paboThI TprOOpa.

MK npenHazHaveH Ui 3alaHusl BUIOB M PEXKHMOB U3MEPEHUS M OTOOPaXKCHHUS MOTYICHHBIX
pe3ynbTaTOB B BUE TpaUKOB U TAOJIHIL.

1.4.2 H3mepenue BAX

1.4.2.11lpu wu3mepenun BAX WU QopMupyloT Ha 53IEKTPOAAX HCCIEAYeMOro oOBeKTa
MOCTOSIHHBIE M CTYNEHYATOM3MEHSIOIINECS] BO BPEMEHHU 3HAUYCHHSI TOKM U HANPSHKEHUS, UMEHYEMbIE
pazBepTkamMu. llpu >TOM wu3MepeHHE TOKOB WM HANpPsHKEHUH, BO3HHUKAIONIMX HA OOBEKTE
MCCJIEI0BAHMS, OCYILECTBIIAECTCS BceMU akTUBHBIMU M Ha kax oM 1are pa3BepTKU.

B nmpubope peann3oBaHbl HECKOJIBLKO BUIOB Pa3BEPTOK, KOTOPHIE OOECIEUUBAIOT U3MEpPEHUE
onHoi BAX u onHOro miam HECKOJNbKUX cemeiicTB BAX, myreM W3MEHEHHUsi OJHOTO WM ABYX
HE3aBUCUMBIX MMApPaMETPOB.

bazosas pazeepmxa (ouepedv 1) - B KadyeCTBE aKTUBHOTO MCIOJIb3yeTcs TOibko oawH MU.
Pa3BepTka HampspkeHHs WM TOKa (OPMHUPYETCS OTHOCUTEIBHO HEKOTOPOTO MOCTOSIHHOTO YPOBHS
HaNpsDKEHUs, Hampumep HyjaeBoro. J[ins ¢GbopMupoBaHHS TOCTOSHHOTO HAMpPsDKEHHS BO3MOXHO
ucrnonb3oBanue obdoro apyroro MU, paboraromero B pexxume “GND” (“O6muii mpoBoxa”) wim B
pexume “CONST”. [Ipu stom, B pexkume “GND” MoxeT paboTaTh TOJIBKO OJWH M3 BKIOYEHHBIX MU,
a B pexxume “CONST” — "Heckonbko (pucyHok 1.5).

Ouepens 1 (MN1)

“GND”/“CONST” (1114)

Pucynok 1.5 — ba3oBast pazBepTka

Conooduunennas pazéepmka - B Ka4eCTBE aKTHBHOTO HCIOJB3YyIoTcs nBa uiau tpu UU. Ipu
9TOM OAWH W3 HUX, Hampumep, M1 1 dbopmupyer pa3BepTKy HampsDKEHUS WM TOKA, Ha3bIBAEMYIO
ouepennio 1, apyroit UM 2 ¢opmupyet pa3BepTKy HANPsOKEHUSI WM TOKA, Ha3bIBAEMYIO OYepe/bIo 2,
MEePEKIIIOYEHUE CTYNEHEW odepenu 2 MPOUCXOJIUT MO 3aBeplieHHio ouepenu 1. Tperuid, Hampumep,
NN3 dopMupyer pa3BepTKy HANpsDKEHUS WM TOKA, HA3BIBAEMYIO OUYepenIbio 3, TEpEeKIIOUeHUE
CTyTIEHEH odepen 3 MPOUCXOIUT T10 3aBEPIICHUIO 0YEPen 2.

B xauecTtBe o6miero npoojaa ucnosb3yercs ocrapmmiicss MW, nanpumep M4, paboraromuii B
pexxume “GND” uau B peskume HOpMUPOBAHKS HAIIPSHKEHHSI TOCTOSIHHOTO YPOBHS (prcyHOK 1.6).

Cunxponnas paseepmka - UCNONb3yeTcs Heckoabko MU, HO TOJNBKO OIMH M3 HUX MOXKET
dopmupoBats pazBeptky (“SINC”) HampspkeHUS WM TOKa CHHXPOHHO IO OTHOIICHHIO K BEIyIIeH
pa3BepTke ouepenu 1 mnu ouepenu 2, popmupyemoit npyrum M. MoMEHTHI M3MEHEHUS CTyIEHeiH
pa3BepTOK BO BPEMEHH CHHXPOHHBI, aMILIUTYIbI cTyrneHel pazBepTtku “SINC” 3amaroTcs ¢ momoIpo
K03 pHIMEeHTa NPOMOPIUOHATHHOCTH W TOCTOSHHOTO CMEIIEHHUS IO OTHOUICHHIO K aMIUIUTYIe
CTyIeHel pa3BepTKU YKa3aHHOW B KauecTBe Beaylei (pucyHok 1.7).
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Ouepens 1 (M)

Ouepens 2 (MN2) 4|—|7

Ouepens 3 (MNU3)

“GND”/“CONST” (114)

Pucynok 1.6 — ConogunHeHHas pa3BepTKa

Ouepens 1 (MN1)

CuHXpOHHaH,
ouepens 1 (MN2)

Ouepens 2 (MN3)

“GND”/“CONST” (1114)

Pucynox 1.7 — CuaxpoHHas pa3BepTka

B nmpubope peammzoBaHa BO3MOXHOCTh (OPMHUPOBAHUS Ha HCCICAYEMOM OOBEKTE
KOMOWHAIIMKI COTTOAYMHEHHBIX U CHHXPOHHOU Pa3BEPTOK.

1.4.2.2 bFba3zosas pazeepmka (ouepeow 1)

dopMHUpOBaHHE CTYNIEHEH pPa3BEpPTKHM MOXKET IMPOUCXOAUTH IO JIMHEWHOMY WU
norapupmuueckomy 3akoHy (mo ocHoBanmio 10). Pa3zBepTka MoxeT OBITH C MPOXOIOM CTYyIEHEW B
OJIHOM HAIIpaBJIEHMH, C IIPOXOJOM CTYIIEHEN B IBYX HalpaBiieHUsAX (pucyHku 1.8 u 1.9).

e

[Ipoxon cTyneHeil B 0OAHOM HaIpaBJICHUU [Ipoxon cTyneHei B AByX HalpaBICHUAX

Pucynoxk 1.8 — JIunelinslii 3aK0H

L

[Ipoxox crymneHeii B 0HOM HalpaBICHAH [Ipoxo/1 CTyIeHell B ABYX HANPABICHUSX

Pucynok 1.9 — Jlorapudmudeckuii 3aKoH
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[TapameTpsl U BpeMEHHbIE COOTHOIICHUS [Tl pa3BepTKU ouepenu 1 mpencrasieHsl Ha pucyHke 1.10.

PasBepTka ¢ IpOXOAOM CTYIEHEN B OJTHOM HaIlpaBICHUU

U4 N
Crom J .
N-1
[lar g -
5
3
o i1 9 ) ts j[
Pa3BepTka ¢ Mpoxo10M CTYIIEHEH B ABYX HapaBICHUIX
0
uin) - N-1 N
Cron 1 - =
N-2— N+1
Crapt
lar T - s
3 s
O -
1 3 2N-2
Crapt -
- N
to o B ta ts oN-1 B t

CrapT — HaYaJIbHBIM YPOBEHb PAa3BEPTKHU TOKA WIJIM HATIPSKECHHUS;

CTton — KOHEYHBII YPOBCHB Pa3BEPTKH TOKA MM HAIPSKCHHUS;

[Ilar — wHTEpBAJ MO TOKY WM HANPSIKEHUIO MEXIY COCETHUMU ypOBHﬂMI/I pa3BepTKH.
Ilpumeuanue - JIns pazseptku Buga “LIN” mar siBisieTcss MOCTOSHHON BEMUYUHOM, a IS pa3BEPTKU

Buaa “LOG” wmar sBiuseTcs nepeMEHHOM BETUYMHOM, H3MeHsIomeics o gorapupmudeckodly 3akony.

N(2N) — guciio maroB pa3BepTKH € MPOXOIOM CTYIICHEH B OAHOM (IBYX) HalpaBJICHUSIX.
3anepkka HawaibHAas — HMHTEpBajl BPEMEHU OT Hayaia (opMHUpoBaHMs pa3BepTku to 10
OKOHYaHUs (opMHUpOBaHHs cTyneHn 1 1y -
3azeprkKa Ha I1ar — MHTEpBaJl BpeMEeHH OT Havauna t1 10 okoHuaHus mara t2 pa3BepTku.
3amepkka Ha BepIIMHE — HHTEpBaJl BPEMEHM OT Hadaia l4 10 OKOHuYaHUs s BepIIMHBI
pPa3BEepPTKHU € MPOXOOM CTYIEHEH B IBYX HaIPaBIICHUSX.
WuTepBan 3amaHusi mapamMeTpoB — 3aJiepKKa HadajdbHas, 3ajlep)KKa Ha Iar, 3aJep)KkKa Ha
BEpILMHE — 3aBUCHUT OT 33J1aHUsI BpEMEHHU UHTETPUPOBAHUS U yKa3aH B Tadbnuue 1.7.
to — MOMEHT Havalla pa3BepTKH;

t1 — MOMEHT Hauaja BTOPOro I1ara; t2 — MOMEHT OKOHYaHUS BTOPOTO 111ara;

t3 — MOMEHT OKOHYaHUS Pa3BEePTKH;

ts — MOMEHT Hauajia BEpUIMHBI Pa3BEPTKH C MPOXOJIOM CTYIEHEH B IBYX HANpaBICHUSIX;

ts —MOMEHT OKOHYaHHS BEPUINHBI Pa3BEPTKU C MPOXOJIOM CTYIEHEH B IBYX HAMpaBICHUSIX;
t1-to —3amepxka HadanbHas; to - t1 —3amepxka Ha miar; {s - 14 — 3amepkka Ha BEpPIIUHE;
“=” — MOMEHT BBITMIOJHEHUS HM3MEPEHUS HampsDKEHUs (TOKa) HA HCCIEayeMOM OOBEKTe,

BO3HHUKAIOIIETO TII0J] BO3JAeUCTBHEM (QopMupyemMoro Toka (HampspkeHus). Bpems
uHTerpupoBanus beicrpo, HopmanabHo niny MeajieHHO YCTaHABIMBACT ITOJIb30BATENb.

Pucynoxk 1.10 - [TapameTpsl 1 BpeMEHHBIE COOTHOILIECHHS [T pa3BepTKU ouepean 1
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1.4.2.3 Conoouunennas pazeepmra

[TapameTpsl 1 BpeMEHHBIE COOTHOIICHHS MpH (OPMHUPOBAHUU CONOJUUHEHHON pa3BEPTKH,
COCTOSIIIEN U3 TPEX ouepeiel, npeacTaBieHbl Ha pucyHke 1.11.

N
u(l) PasBeprtka ouepenu 1
N
Cron -
2 2
Crapr 1
|
to U to {3 ts t
u(n PasBepTka ouepenu 2
M M
Cron
0 1 1 —
|
to t3 ts
N
u(l) Passeprka ouepenu 3
K
Cron mm am BN g g BN OB O oamom
Crapt 1
0 I
to ts t
Crapt — HayaJbHBIA YPOBEHb Pa3BEPTKU TOKA WM HANPSIKEHUS;
Cron — KOHEUHBIM ypOBEHb pa3BEPTKH TOKA WJIM HAIPSHKCHUS,
ar — UHTepBaJ 10 TOKY WA HAPSDKEHUIO MEXITY COCETHUMU YPOBHSIMH Pa3BEPTKH;
N, M, K —u4ucmo maros 1, 2, 3 odepezeii pa3BepTOK COOTBETCTBEHHO;
to — MOMEHT Havasia GOpMHUPOBAHUS TIEPBBIX CTYIEHEH (CTapT BCEX oUuepeneii);
t1 — MOMEHT Hauaja BTOPOro I1ara pa3BepTKH ouepeau 1;
t2 — MOMEHT OKOHYaHMsI pa3BepTKU ouepenr | ¥ Hayasa BTOPOro I11ara pa3BepTKu OUepeu 2;
t3 — MOMEHT OKOHYAaHHMS pa3BepTOK ouepenu 1 u ouepeau 2, MOMEHT Hayana GOpMHUPOBAHUS
BTOPOTO Il1ara pa3BepTKU ouepenu 3;
t4  — MOMEHT OKOHYaHUS CONMOJAYMHEHHOU Pa3BEPTKU;
‘= _ MOMEHT BBITIOJIHCHHS U3MEPEHUS HAMPSDKEHUS (TOKA) Ha UCCIETYeMOM OOBEKTE.
Ilpumeuanusn

1 JInst pa3HbIX pa3BEepPTOK IIArd MOTYT (DOPMHUPOBATHCS MO PA3INYHBIM 3aKOHAM.

2 JInuTenbHOCTh CTYNEHH pa3BepTKH odepenu 1 coorBercTByeT Tabmuue 1.7. JAIUTENHHOCTD CTYNEHH
pa3BepTKU odepenH 2 paBHA CyMME JUIMNTENBHOCTEM BCEX CTYNEHEW pa3BepTKH ouepenu 1, JIHTENbHOCTh
CTYIICHU OYepenu 3 paBHa CyMMe JUTMTEILHOCTEH BCeX CTYIEHEH pa3BepTKU odepenu 2.

Pucynok 1.11 - [lapameTpsl 1 BpeMEHHBIE COOTHOIIEHHUS sl COIIOTYMHEHHOMN Pa3BEPTKU
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14.2.4 Cunxponnas pazsepmra

CuHXpOHHAas pa3BepTKa MOXKET OBITh C IIPOXOJIOM CTYIICHEH B OJJHOM HJIU JIBYX HAIPaBIICHUSIX.
BpeMenHnas nuarpamma s CHHXpOHHOM pa3BEpTKH IpejcTaBiieHa Ha pucynke 1.1.12.

uih1 M2
Crom 2 -
N +
Cron 1 - N+
3 N1 T——T
Crapt 2 2 -
1 2N

Crapr 1

YPOBCHB - - - - I/H;I?) - - - - -
O —

to t1 t

Crapr 1, Ctapt 2 — HayanpHbBIe YPOBHHM Pa3BEPTOK TOKa WM Hampspkenus mans MU1 n M2

COOTBETCTBEHHO;
Cromn 1, Crom 2 — KOHEYHBIE YPOBHHM pa3BEpTOK TOKa WM Hampsokenus s M1 u M2
COOTBETCTBEHHO;
YpoBeHb — MOCTOSHHBIN YpOBeHb HanpshkeHus hopmupyemsiii UN3;
fo — MOMEHT Havaja pa3BEPTKH,
1 — MOMEHT OKOHYaHUS Pa3BEPTKHU.
N(2N) - gmcno maroB pa3BepTKH C IPOXOIOM CTYIICHEH B OJHOM (JIBYX) HAaIlpaBJICHUSIX.
o= — MOMEHT BBITOJIHEHUS U3MEPEHHSI HAPSKEHUS (TOKa) Ha UCCIIEyeMOM OOBEKTe.

Pucynok 1.12 — BpeMennast fuarpamMma Jijisi CHHXPOHHOM pa3BEpTKHU
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1.4.2.5 Umnynvcnas pazsepmra

Jlrwoboit MMM, HO TONMBKO OnuH, (OPMUPYIOMIMI IMOCTOSHHBIA YpOBEHb WM JIO00H BH]
pa3Beptku (kpome pexxnma “GND”), MokeT PyHKITMOHMPOBATH B PEKUME UMITYJIbCHOW Pa3BEPTKH.
[TpuMepbl COMOMYMHEHHBIX W CHHXPOHHBIX HMITYJbCHBIX pa3BEPTOK IPEACTABJICHBI Ha

pucynkax 1.13 — 1.16.
H NN 1- nmnynscHas pa3BepTka ouepenb 1 (Bemymas)

N2 - cuaxpoHHas pa3BepTKa
110 OTHOIIEHUIO K o4yepenu 1

J.I_'

- - J WN3 - pa3BepTka ouepeanp 2

N4 - pexxum “GND”/“CONST”

Pucynok 1.13 — UmnynbcHas pazBepTka (ouepeab 1)

f NN1 - pa3septka ouepens 1

|

N2 - umnynbscHas pa3BepTka,
dopmupyemast CHHXPOHHO 10
—  OTHOILEHUIO K o4yepeau 1

- -

N3 - pa3eepTka ouepenn 2

N4 - pexxum “GND”/“CONST”

Pucynok 1.14 — mnynbcHast pa3BepTka CHUHXPOHHAsI 110 OTHOILIEHUIO K odepeau 1

N1 - pazBepTka ouepens |

N2 - pazBepTka CHHXpOHHAs
110 OTHONIEHUIO K ouepeau |

3

U3 - umnynscHas pa3BepTka ouepenp 2

N4 - pexxum “GND”/“CONST”

Pucynox 1.15 - UmmynbscHas pa3BepTka odepenu 2
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NU]1 - pa3BepTka ouepens 1

NN2 - pexxum “GND”

U3 - pazsepTka ouepenn 2

'[ 1 - N4 — umnynscHas pazBeptka “CONST”

Pucynok 1.16 - UmmynbcHast pa3BepTka, UCIoIb3yeMas B kauecTBe MocTostHHOTO ypoBHS “CONST”

BpeMeHHbIe COOTHOIICHUS AJISI UMITYJILCHOM pa3BEPTKHU MOKa3aHbl HA pucyHke 1.17.

u(t) 1

Cron

Crapr -

bazoBrIii
YPOBEHb

0 I

to i @ ts t

Bba3oBbIii ypoBeHb — ypOBEHb HampshkeHUs (TOKa), GOpMUPYEMbId B TE€UEHHUE May3bl MEXKIY

UMITYJIbCaMH;
CrapT — HayaJbHBII YpOBEHb UMIYJILCOB Pa3BEPTKU;
Cron  — KOHEYHBIH YPOBEHb UMITYJIbCOB PAa3BEPTKH;
to — MOMEHT Hauaina (OpMUPOBAHUS PA3BEPTKHU;
t1 — MOMEHT Hauana (opMHUpOBaHUS (HPOHTA UMITYIIbCA;
f1-{o — mIUTEABHOCTH May3bl MEXKAY UMIYJILCAMU,;
t2 — MOMEHT Hauaia (OpMHUPOBAHUS CPE3a UMITYIIbCA;
f2-11 — IIUTENBHOCTH UMITYIIBCA;
{3 — MOMEHT OKOHYAaHUS Pa3BEPTKU,
“®™”  — MOMEHT BBIIOJIHEHUS HU3MEPEHHsI HAPsDKEHHS (TOKA) Ha UCCIIETyeMOM OOBEKTe.

Ilpumeuanusn

1 YpoBeHb MMIYJIBCOB B 3aBUCHUMOCTH OT BHza pa3zBepTku oT Ctapra no Croma MOXeT BO3pacTaTh
(yObIBaTh) Mo MUHEHHOMY (JIorapu()MUUECKOMY) 3aKOHY MM OCTaBaThCs IOCTOSHHBIM.

2 VMHTepBanbl 3aJ]aHus IApaMEeTPOB — JUTHTEIBHOCTH UMITYJIbCa | 11ay3bl TIPUBEICHBI B Tabnuie 1.8 s
Pa3IMYHBIX PEKUMOB WHTET PHPOBAHMSL.

3 Homepa U na pucynkax 1.13 — 1.17 yka3aHbl yCIOBHO.

Pucynok 1.17 - BpemeHHbIE COOTHOLIEHUS 1711 UMITYJIbCHON Pa3BEPTKHU
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1.4.2.6 Ilepexoonwvie npoyeccyi 8 cucmeme usmepumens Napamempos — 00beKkm usmepeHust

Bo Bpems BbITIONHEHHS U3MEpeHHH mpubop QopMupyer Ha HU3MEPSIEMOM OOBEKTE
MIOCJIEIOBATEIFHOCTA MMITYJIbCOB TOKA HIIM HaNpsDKCHHs. BpeMeHa HapacTaHWs WM Cajia OTIENbHBIX
UMITYJIbCOB HE MOTYT OBITh OECKOHEYHO MaJbIMH BEIMYMHAMH M B OOIIEM cCilydae 3aBUCST OT
BEJIMYMHBI TEpernaga ToKa (HampsoKeHHsI), YCTaHOBICHHOTO pabouero auama3oHa, XapakTepa W
BEJIMYMHBI KOMIUIEKCHOTO COTIPOTUBIICHHUS 00BEKTa N3MEPCHUSI.

C uenpio MUHUMHU3ALUN BIUSHUS BPEMEHH YCTaHOBIICHUS (POPMHUPYEMOTO TOKA (HAMIPSIKEHUS)
Ha PEe3yJbTaT U3MEPEHHUs], U3MEPEHUE JTOJKHO BBIOJIHATBCS, I10CIIE TOIO KaK IEPEXOAHBIE IIPOLIECCHI
IIPEANIOIOKUTEIIBHO 3aBEPILECHBI.

[Torpebutens mpu BBHIMOJHEHUU U3MEPEHHM TOJKEH 0CO3HABATh, YTO HEBO3MOXHO MOJYYUTh
JIOCTOBEPHBIE PE3yNbTaThl U3MEPEHUM MPH OJHOBPEMEHHOM (OPMHUPOBAHUHU OOJBIIMX MEPENaoB
TOKa (HaNpsDKEHUS) U MaJIbIX BpeMEHax 3aJlepKeK (HadaJlbHOM, Ha IIar, Ha BEpIIMHE) B PEKUMax
m3Mepenus BAX. Takxe Hago ydyuThIBaTh YBEJIIMYEHUE BPEMEHHM YCTAHOBJIEHHS MPHU BBINOJHEHUU
M3MEpPEHUI B MMKO- ¥ HAHOAMIIEPHOM JIMana3oHax (OPpMUPOBAHUS UIH OTPAHUUYCHHUS.

B oOmem cnydae mpu opraHu3aiuu IMpolecca M3MEpPEeHHs CleIyeT OpPUEHTHPOBATHCS Ha
MaHHbIe, YyKazaHHble B Tabmummax 1.12, 1.13, omHako OHU MOTYT CYIIECTBEHHO MEHSTHCSA B
3aBUCHUMOCTH OT KOMIUIEKCHOTO 3HAUEHUSI COTMIPOTHUBIICHUS UCCIIEyEMOT0 00bEKTa.

Tabmuma 1.12 - Bpems 3aBepiiieHus MepexoaHBIX MPOIECCOB BBIXOAHOTO HampsbkeHust A B
pexume GopMHpOBaHUS HAPSIKEHUS

YpoBeHb OrpaHUYCHHS BHIXOTHOTO TOKA BenuuunHa cTyneHu BBIXOHOTO HANPSHKCHHUS
+2 B +30 B +120 B
Ot 220 MA 10 22 MKA 0,3 mc 1 mc 15wMmc
2,2 MKA 0,3 mc 3 Mc 8 Mmc
220 HA 0,5 mc 10 mc 20 mc
22 HA 2 MC 30 mc 100 mc

Tabmuua 1.13 - Bpems 3aBeprieHus
pexxume popMHUPOBaHUS TOKA

MEPEXOAHBIX MPOLECCOB BbIXOAHOrO Hanpsikenus MU B

Hwnana3on ConportuBrieHue YpoBEeHb OTpaHUYEHUS BBIXOJHOTO HATPSKEHUS
BBIXOJHOTO TOKa Harpy3Ku +2,2B +33 B +132 B
+200 MA 1 xOm 1 mc 3 Mc -
+20 MA (£10 MA) 10 kOm 1 Mmc 3 Mc 5 mc (£10 mMA)
+2 MA 100 kOm 1 mc 3 Mc 5Mmc
+200 MkA 1 MOm 1 mc 3 Mc 5 Mc
120 MKA 10 MOwm 2 Mc 8 Mc 16 mc
2 MA 100 MOm 10 mc 60 mc 100 mc
+200 HA 1T0m 20 mc 130 mc 200 mc
+20 HA 10 TOm 60 mc 800 mc lc

MuHuManbHble 3HAYEHUS! JUIMTEIbHOCTU CTYNEeHH (MMITylbca), yKazaHHble B Tabmunax 1.7 u
1.8 mpenmosaratoT, 4TO 3HAUEHUS BPEMEHU YCTAHOBJIEHHS (OPMUPYEMOTO TOKa (HAMPSKEHHS)
JUIsL  peXuMa HMHTETPUPOBAHUS
uHrerpupoBanus “Hopmanbeno” u “MeyieHHo”.

He npebimaoT 0,5 Mc
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1.4.2.7 Us3mepenue 8pemazasucumvlx napamempos

B stom ciydae onuH mnm Heckoibko MU popmupyroT 3agaHHbIE MOCTOSHHBIE HANPSKEHUS
WJIM TOKH, M Yepe3 3aJaHHBIA HHTEPBAJl BpEMEHHU MTPOU3BOATCS U3MepeHus (cM. 3.2.5).

1.4.2.8 Cunxponusayus ¢ 6HewHuM yCmpoucmeom

Ecnu 3aman Bua 3amycka “BuemHmii”, TO 11 3amycka Mpolecca U3MEPEHUs OT BHEIIHETO
ycTpoiicTBa Ha pazbemM BXOJ CUHXP crieayeT moaarb HUMMOYJIbC C ypoBHeM “joruueckoro 07
IUTUTEIBHOCTRIO OoJiee 1 MKC.

Jlns 3amycka BHEIIHETO YCTpoicTBa, Ha pazbeM BbBIXOJ CUHXP BbIJACTCS HMITYJIBC C
ypoBHeM “nmorudeckoro 0, GpoHT U Cpe3 KOTOPOTo COBIAIAIOT IO BPEMEHH C HavajJoM M OKOHYaHHUEM
Ipolrecca U3MEpPEHUs, COOTBETCTBEHHO.

1.4.3 Koncmpyxkuyusn

1.4.3.1 [IpubGop BwImOoNHEeH B Kopmyce HacrtonbHoro Bapuanta “RATIOPAC PRO AIR
6/7U84HP” ¢upmsr “Schoff”. B kopryce npeaycMoTpeHbl OTBEPCTHS TSl BEHTIIISILIUY, A TAKXKE PYUKH
Juis mepeHoca. B cocTas npubopa BXOAAT:

- ICTOYHUKHU-U3MEPUTENH (OT OJTHOTO JI0 YETHIPEX);

- KOHTPOJLIED;

- OJIOK UTaHUSI.

NN BeimonHEeH B BHAE OTIAEIBHOTO OJIOKA HAa TEYATHOM IIIaTe, K KOTOPOW KPEIHTCS
KPOHIITEHH C TPUAKCHAIBHBIMH Pa3beMaMHM, MPEAHA3HAUYCHHBIMHU IS TTOAKIIOUEHHUS HCCIEAYEMOTO
o6bvekTa. MO conmepxut onun, a U] - nBa TpuakcuaibHbIX pazbeMa. C IByX CTOPOH K IEYaTHON
JIaTe KPEmsTCs SKPaHBbI.

bnok nuTaHus pacnoiokeH Ha OTACILHOM ChbEMHOM IIACCH M COCTOMT U3 MATH MEeYaTHBIX IUIaT
BBINIPSIMHUTENEH, ceTeBoro (uibTpa, ABYX TpaHcdopmatopoB. B BepxHelt uyactu Ojoka HHUTaHUSA
pacrosiokeH KOHTPOJLIED.

Merx0610uHbIE COEAMHEHUS OCYIIECTBIISIOTCS C TOMOIIBIO KT'yTOB.

Ha nepenneit nmanenu npubopa pacroyioKeHbl BXOIHBIE/BBIXOJHBIE U3MEPUTEIbHBIE PAa3bEMbI
(TpuakcuanbHBIC), IepeKiIIoYaTesb muTanus, kHonka IYCK, pa3bem “o0muii”. Ha manenp HaHeceHbI
MOSICHSIIOIINE HAJIUCH HEOOXOAUMBIE JIJISl MPAaBUIILHOM dKCIUTyaTaluy npudopa.

Ha 3anHeil manenu pacrosioXKeHBI: pa3beM JAJs MOJKIIOUEHUS K MPUOOpPY CETEBOro LIHypa U
BCTAaBKH IUIaBKHE, KJIEMMa 3a3€MJICHUS, pa3beMbl BXOJI/BBIXOJ] CHHXpOHU3aIMH, pazbembl IIOPT 1 u
MOPT 2, BEHTWIATOD.

1.4.3.2 YVempouicmea konmaxmupyowue

YKI u YK2 umeror cBoif cOOCTBEHHBIH METAJUIMUECKHI KOPIYC C KPBIMIKOW M COJepiKar
TpPUAKCHUAIbHbIE PA3bEMBI U HIYMBI-3KUMBI JUIS TOAKIIOUEHHUSI 0ObEKTOB MCCIeNOBaHUS (IMCKPETHBIX
KOMITOHEHTOB) K IpHOOpY.

VK1 npennaznadeHo i nogxiroueHus k npudopy ¢ MMO, a YK2 — ¢ MW/,

1.4.3.3 Mooyau npucoeounumenvrore (MII)

MII1 u MII2 npennasHaueHbl [UId MOAKIIOUEHHs HpuOOpa K 30HIOBOHM ycTaHOBKE (Ipu
MCCIJIEJOBAaHUH 3JIEMEHTOB Ha MOJIYIPOBOJHUKOBBIX IJIACTMHAX) U UMEIOT CIIELUAIbHBIE OTBEPCTHS C
pe3b00ii, MO3BOJISAIONINE 00ECTICUUTh UX HAJSKHOE KPEIJICHHE K KOPITYCY 30HI0BOH YCTaHOBKH.

MII1 npeanasnayeH i noakIroueHus k npudopy ¢ MO, a MI12 — ¢ UU/I.
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15  Mapkuposexka u nnomouposanue

15.1 TlIpubop nmMeer ciaeayronryr0 MapKUPOBKY, HAHECEHHYIO Ha KOPITYC:

- HaMMEHOBaHWE W THUIl NMPUOOpA, TOBAPHBIM 3HAK M3TOTOBUTEINS, MOSICHSIOUINE HAIIUCH U
CHMBOJTBbI, HEOOXOIUMBIE IS IIPABUIIBHOM IKCILTyaTalli Ipruoopa - Ha NepefHen naHenu;

- 3aBOJICKOM HOMEp M TOJ W3rOTOBJICHHS, UCTIBITATEIbHOE HANPSIKEHUE U30JSIIUUA (CUMBOI
C-2 mo I'OCT 23217-78); mapameTpbl CeTH MUTAaHUS; 3HAK YTBEP)KACHHS THIIA CPEACTB U3MEPEHHI
Pecniy6onmuku benmapycs; naamuch “CJIEJTAHO B BEJIAPYCH” - Ha 3agHen naHesnu.

15.2 MapkupoBka Ha ymakoBke BeimojgHeHa B cootBerctBuu ¢ ['OCT 14192-96
TUTIOTPAPCKUM CITOCOOOM Ha ATUKETKAX M COJICPIKHT:

- MAHUMNYJSIMOHHBIE 3HAKK: “Xpynkoe. OctopoxHO”, “bepeus oT Biaru”, “Bepx”;

- HaMMEHOBaHUE M TUII TPUOOPA, TOBAPHBIM 3HAK U MECTOHAXOXK/IEHUE U3TOTOBUTEIS,

- obo3nauenue TY, 3HaK yTBEepXKIACHHUS THUIA CpelacTB m3MepeHuil PecmyOmmku bemapycs,
Haamuch “CJIEJIAHO B BEJIAPYCH”;

- naty usrorosienus, mramn OTK, maccel 6pyTTO 1 HETTO, rabapUTHBIE pa3Mephl YITAKOBKHU.

1.5.3 IInomOupoBaHue mpubopa BBHIOIHACTCS HA JIMIEBOW U 3aJJHEH MaHeNsX (B yriryOIeHusX
s BUHTOB). Cxembl I1uiomMOupoBaHusi mpubopa mpuBeneHsl Ha pucynkax 1.18, 1.1.9.
JlonomHUTENbHOE TIIOMOMPOBAHHE BBIMOIHACTCS HAKICHKaMHU-TUIOMOAaMU 1O OOKOBBIMU KPBIIIKAMH
npubopa.

MecTa HaHeCceHuUs ﬁ} {Q ﬁ @\ Mecra HaHECCHHS OT'EI/ICKa
oTTHCcKa Kieiima OTK /|_| % N HOBCPUTCIBHOTO KJIICUMaA

Pucynoxk 1.18 - Cxema mimombupoBanus npubopa (Bua nmpudopa criepesin)

Mecto HaHECeHUS MecTo HaHeCeHHUs OTTHCKA

ortHucka kieiima OTK ﬁ Q MOBEPUTEIBHOIO KiIehma
/U N

Pucynox 1.19 - Cxema miomO6upoBanus nmpubdopa (Bua npudopa c3aan)

1.6 Ynaxoeka

1.6.1 PacmakoBbeIiBaHuE TPUOOPA TPOBOUTH B CIEAYIOMICH MTOCIEI0BATEILHOCTH:

- BCKPBITh YIIAKOBKY (TPaHCIIOPTHBIA (paHEPHBIN SIIHUK);

- W3BJICYb YIAKOBKY (KapTOHHYIO KOPOOKY), yIaTUTh KJIEEBYIO JICHTY Ha KOPOOKE, OTKPHITH €¢;

- W3BJCYb M3 KOPOOKH PYKOBOJCTBO TIO OKCIUTyaTallid, PYKOBOJCTBO IIOJIb30BAaTEIs,
MeToauKy moBepkH, nuck CD-R, mpubop u npuHaIeKHOCTH.

1.6.2 VYmnakoBbsIBaHHE IPOBOJUTH B MOCJIEIOBATEILHOCTH, OOPATHOM ONMMCAHHOW BBIIIIE.

2 IMoaroroBKa K MCMOJIL30BAHUIO
2.1  Mepuw 6e30nacnocmu

2.1.1 llo TpeboBanusM Oe3omacHoctu mpubop coorBerctByer ['OCT 12.2.091-2012
obopyznoBanue kiacca l. Kopmyc mpubopa 3azemiisieTcst MpH MOAKIIOYEHUH TPEXIIOIIOCHON BHIIKU
CeTEeBOro IIHypa B po3eTKy nuTaromeil cetu. [Ipubop crienyer 3a3eMiIUTh JOMOJHHUTEIBHO Yepe3
Kiaemmy “ L 7.

2.1.2 Ilpu »kcruyatanuu mpubopa HeoOXoaumo coOmronaTh TpeOoBaHHS 0€30MacHOCTH,
ykazansble B TKII 181-2009 “TIpaBuia TeXHUYECKON 3KCIUTyaTalluy JIEKTPOYCTAaHOBOK MOTpeOUTeNe” .

2.1.3 VIcTOYHUKOM OMAacHOTO HANPSHKEHUS BHYTPH MpUOOpa SBISIOTCS:

- KOHTAaKThl CETEBOM BWIKUA U KOHTaKThl nepekitouarens CETh;

- OTBOJIbI IEPBUYHON OOMOTKH CHIJIOBOTO TpaHC(OpPMATOpa SJIEKTPOIIUTAHUSL.
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2.1.4 Tlpwm sKcruTyaTaliid 1 PpEMOHTE TTOCIE TI0/IaYl HAIPSHKCHUS 3aIpeniaeTcs:

- IIpUKacaThCs K BeIBOJaM Tectupyemoro [III, 30H1aM 30HA0BOM YCTAHOBKU MM KOHTaKTam
VK npu ropsuem unaukarope U3MEPEHUE;

- OTKIIIOYATh U MOAKIIOYATh KaOeln, COeIMHSIONINE TPUOOp ¢ BHEIIHUMH YCTPOHCTBAMU;

- paboTaTh MPH CHATOM KOXKyXe JIF000r0 U3 YCTPOUCTB.

2.1.5 3azemnenue npubopa u I1K M0KHO BBIMOTHATHCS HE3aBHUCUMO OT CTETICHU OMACHOCTH
MTOMEIICHHS, B KOTOPOM MTPOUCXOIUT paboTa ¢ MpruOOpoOM.

B cnygae paboTel mpubopa COBMECTHO ¢ APYrUMH PHOOpaMH, 380KUM 3alIUTHOTO 3a3eMJICHHS
Ka)JI0T0 MprOopa T0JHKEH OBITh COSTUHEH C 3€MIISTHOM IIIMHOM TOMEIICHHUS.

2.1.6 Ilpubop He OKa3bIBAET BPEIHOIO BO3ACUCTBHS HA OKPYKAIOIIYIO CpEy IPH COOII0ICHUN
IpaBUJI SKCIUTyaTalluH, U3JI0KEHHBIX B PYKOBOJCTBE IO AKCIUTyaTalluH.

2.1.7 Ilpubop COOTBETCTBYET TpeOOBAaHUAM TMOXKApHOW O€30MacCHOCTH, YCTAaHOBJICHHBIM B
I'OCT 12.1.004-91. BeposTHOCTh BOSHUKHOBEHHs Moxapa He rpesbimaeT 107 B rog.

2.2 Ilopadok ycmanoeku u no02omoeKa K padome

2.2.1 IlpoBecTd BHEWIHHH OCMOTpP NHpUOOpa, NpU KOTOPOM MPOBEPHUTH KOMIUIEKTHOCTH B
cooTBeTcTBUM ¢ 1.3, Hamuuue MIOMO M BCTABOK IUJIABKUX, HCIPABHOCTh Pa3beMOB U UYETKOCTh
MapKHUPOBKH MprOopa.

B cnydae miuTenbHOr0 XpaHEHHUs B YCIOBHSX, OTIUYAIOUIMXCS OT HOPMAaJbHBIX, BBIIEPKATh
npuOOp B HOPMAIBHBIX KIMMAaTHYECKUX YCIOBUAX B T€UCHHUE 4 U.

2.2.2 YcTtaHoBKYy mpuOopa MPOBECTH B CIESAYIONIEM MOPSIIKE:

- pasmectuth Moayiu [IK u mpubGop Ha pabGouem croze. [Ipy 3TOM MOHUTOpP M KJIaBUATYpPY
IIK ycTaHOBUTH MEPE ONEPaTOPOM;

- coeauHuTh pazbeM IMOPT 1 npubopa u mociemoarenbubiii COM 1 (mmu COM 2) - mopt
ITIK ¢ momompio kabenst uHTEpdErcHOro (HyIb-MOIEMHBIN Kabeib, JeBATh KOHTAKTOB, RS 232) u3
KOMILJIEKTa MpruOopa, MpH 3TOM IMUTAHKE JTOJDKHO OBITh OTKIIFOUEHO, Kak mpubopa, Tak u [1K.

2.2.3 JIna moakiroveHus MpuOopa K CETH MUTAHHWS U OOBEKTYy HM3MEPEHUs, HCIOJIh30BaTh
Ka0eu 13 KOMIUIEKTa TOCTaBKH.

2.2.4 Paborta mpubopa J0JDKHA MPOUCXOJIUTHh B YCIOBHSIX, KOTOPHIE HE BBIXOAAT 3a MPEICIIbI
pabounx ycaoBUN TPUMEHECHHSI.

2.3 Opeanvl ynpasienus, nOOKII0OUEHUA U UHOUKAWUU

2.3.1 Ha nepeaneii nanenu npudopa pacrtoI0KEHbI:

- B npubope ¢ MNO - pazpembr BXOJ/BBIXOA U, | - ansi MOAKIIOUEHHS HCCIIEAYEMOTO
00BEKTA;

- B mpubope ¢ UNJl - pazwsemsr BXO/J U,l u pazpemsl BBIXO/ U,l - nns moakIrO4YeHUS
UCCIIETyeMOro 00bEKTa;

- wnHaukarop UBSMEPEHUE — nHauKanus npolecca U3MEpEHNS,

- kHomka ITYCK ob6ecnieunBaeT Hayasio (popMupoBaHUs pa3BEPTKH;

- mnepexirodatenbs CETh - BKIIIOYCHHE/BBIKIIIOUEHHE HAINPSDKEHUS MUTaHUS Mpudopa
(I — cocrosiHME BKITIOYEHO) M MHIAMKATOpPA CETH.

2.3.2 Ha 3aaneit nanenu mpuOopa pacroOKEHBI:

- poszerku BXO/J CUHXP, BBIXO/J CUHXP, KoTOpEIE CIyKAaT COOTBETCTBEHHO JUIS OJA4YX
CUTHAJIa OT BHEIIHET0 NCTOYHUKA WJIM BBIJAUYM CUTHAJIA CHHXpOHU3auuu ¢ ypoBHsamu TTJI,;

- paszeeMm IIOPT 1 — mpenHa3HaueH Uit paboThl mpubdopa no uHrepdeiicy RS 232;

- Buika “ ~230 V 50 Hz” nns noakitoueHus K npuOopy IIHYpa CETEBOTO MUTAHUS U OTCEK C
ceTeBbIMH BeTaBkamu iaskumu “BII2B-1 3,15 A”;

- kiemma “L”.
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24  Opzanuzauus ézaumooeiicmeus mexicoy npuoopom u INK

2.4.1 VYmupasnenue npubopom ocymectsisiercs oT BHeurHero I1K ¢ momomsio 110 “LIDER”
(mo Texcry — mporpamma ‘“‘Lider”). I[Iporpamma mnpenHasHaueHa [Uis YHPABICHHS IPOIECCOM
U3MEpEeHusi, OTOOpaKeHHUs1, COXPaHEHUs, a TaKkxke pacyera napamerpos I1I1.

[Iporpamma mpenctaBisieT CcOOOH  MHOTOOKOHHBIM — MHTepdeic, NpeaoCTaBIISIONIHA
II0JIB30BATENI0 IIMPOKHE BO3MOXKHOCTH IO 3aJaHUI0 M KOPPEKTHPOBKE MapaMeTpOB H3MEPEHHUs, a
TaKKe BO3MOXXHOCTb OTOOpaXEHUS M3MEPEHHBIX W/MIM PACCUUTHIBAEMBIX XapaKTEPUCTHUK B BUJIC
rpaduKOB ¥ COOTBETCTBYIOUIMX TAOJHUI] Ha 3KpaHEe MOHUTOPA C BO3MOXKHOCTBIO HUX COXPAHEHHUS B
5IeKTpOHHOM BHe. IlomyueHHble B pe3ynpTaTe pacu€ra 3HAUEHUS APAMETPOB IPOBEPSAIOTCS Ha
JIOITYCKOBBIA KOHTPOJIb U OTOOPaKAIOTCS B BUJIE OTYETa HA SKpaHE MOHHUTOPA.

Jns ycranoBku u ¢(yHkuuonuposanus [10 HeoOxomum IBM coBmectumsriii TIK kmacca
He Hmxe AT ¢ nmpoueccopom He HIxke 80586 1 TakToBOI yactoToil He Hxe 800 MI't, o6vem O3V He
menee 128 MoOaiit, o6bem BuHUecTepa He MeHee 20 ['6aiiT, rpaguueckuii MOHUTOP Kilacca HE HUXKE
SVGA, OC Windows *98/2000/XP. ¥Ycranoska [10 “LIDER” ocymecTBisieTcs myTeM KOITMPOBAHHS C
MOCTaBJIIEMOTO JHcKa B pabouyto aupektopuio 1K monb3oBaTens.

2.4.2 Tlocne ycnemHoro 3amycka nporpammsl Ha 3kpaH [1K BeIBonuTCS BUpTYyasabHas HMaHENb
yrpasneHus npudopom “Uamepurens napamerpos 1117 - rmaBHOE OKHO MPHIIOKEHUS.

Ilpumeuanue — PaGota ¢ 3neMeHTaMM YIpaBI€HUs MaHENM (KHOIKH, MEPEKII0YaTeNnn, OKHa
PeIaKTUPOBAHUS ) OCYIIECTBIISETCS C TTOMOIIBIO “MBIIK” WM KiaaBuatypsl [1K.

B pykoBoacTBe mosib30BaTens NPUBEACHBI CBeAeHHS 00 ycnoBusax mnpumenenus 10,
PEKOMEHIALMU 10 €ro MCIOJb30BAaHHIO, MPUBOAATCS OMHMCAHUS OCHOBHBIX (DYHKIMH M OpraHoB
yIIpaBJIeHUs U UHAUKALINY.

3 HUcnoan3oBaHue Mo HA3HAYEHUIO

3.1 Iloozomoeka Kk npogedenuro usmepenui

3.1.1 [looknouenue ob6vexma uccieo008anusl

3.1.1.1 TloaxmioyaroT K MpuOOpy 0OBEKT HCCIETOBAHUS:

- IMCKPETHBIE KOMIIOHEHTHI B KOPITyCe C BHIBOJIAMH - C TIOMOUIbIO U3MEPHUTEIBHBIX Kabene u
IIyTIOB-32)KUMOB, TTOJIKJIIOYEHHBIX K COOTBETCTBYIOIIMM THe31aM YK (BXOAAT B KOMILIEKT pubdopa);

- DJIEMEHTHl Ha IOJYNPOBOJHUKOBBIX IUIACTMHAX - ¢ moMompio MII (BXOAMT B KOMILIEKT
npubopa) ¥ 30HI0BOM YCTaHOBKH (IIOCTABIISIET MOJIb30BATENbD).

Kaxnplii 25eKTpo]] TeCTHpyeMOoro 00beKTa MOIKII0YAl0T K BXOAY/BBIX0y oTAenbHoro NI.

s monubukanuii UIITI-1/4 - UIIIITI-1/6, Brmovaromux MU/, Bxoxa/Beixon kaxmoro MU
oOpazyercss  myTeM  OOBEIMHEHHMS  LEHTPAIbHBIX  IPOBOJHMKOB  pa3beMoB  “BXOJ U,1”
(u3mepuTenbHBIA MPoBOIHUK) H “BBIXO/ U,1” (cunoBoii nmpoBogHuk). O0beIMHEHUE IEHTPATBHBIX
IPOBOJHUKOB JIOJDKHO OBITH MPOBEACHO KaK MOXHO OJIKE K DIIEKTPOAY TECTUPYEMOTo OOBEKTa,
HarpuMep, HEMOCPEICTBEHHO Ha 30HJE MyTeM OOBEAMHEHUS LEHTPAIbHBIX JKUJI COOTBETCTBYIOLIMX
KOoakcHalIbHbBIX Kabenei MII2 uinn ¢ momompo YK2.

CxeMbl IOAKIIIOYEHHS TpUOOpa MPUBEIEHBI B npuiodcenuu A.

Kppimka YK1 (YK2) cayxuT ans skpaHupoBaHHsS OOBEKTa HCCIECAOBAHHUS OT BHELIHHX
ANEKTPOMATHUTHBIX IIOJEH M OT CBETOBOM 3acBeTKHU. ['He310 OBHII/II?'I COEIUHEHO C OO0IMM
“H3MepHUTENFHBIM” TPOBOIOM PHOOPA, a rHe370 “ L7 - ¢ 00ImuM “CrUITOBBIM” TPOBOIOM MPHOOpPa
“ L” T'me3na 5 u 6 He COCAUHEHBI C ANEKTPUYECKUMHU LETSAMU U BBIIIOJHSIOT BCIIOMOTaTEIbHYIO POJIb
IpU IMOCTPOEHMH cXxeM misa uccienosaHus IIIl unm npu npoBepke 3IIEKTPUUYECKHX IapaMeTpoOB
npubopa. Metayuinyeckas maHellb, Ha KOTOPOW PACIIONIOKEHBI BCE THE3/a, COCIMHEHA C BHYTPEHHEH
OIJICTKOH HM3MEPUTENILHOTO Kalels, MOAKIIOUEHHOTO K TpUaKCHalbHOW poseTke 1A. DTa maHenb
M30JIMpOBaHa OT KOPITyca, HAXOJUTCS MOJ MOTEHIUAJIOM COOTBETCTBYIOIMM IOTEHLMANy THe3na 1 u
BBITIOJIHSCT 337ady “OXpaHHOW MOBEPXHOCTH IO OTHOILEHHUIO K 3JEKTPOIY HUCCIEIYeMOro oOBbeKTa,
nokiaroueHHoMy kK THe3ny 1. Ilostomy, anekTpon wuccaenyeMoro oObeKTa, B IIENH KOTOPOTO
IpEeNoiaraeTcsi MPOBOJAUTh H3MEPEHHsS B OOJACTH MaJbIX TOKOB, HANpUMEp, NPU H3MEPEHUU
BBICOKOOMHBIX CONPOTHUBIIEHUH, TOKOB YTEUKH NEPEXON0B M T. M., CAEAYET MOJAKIIOYaTh K rHesny 1
VK1 (YK2).
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Hanuumne “oxpaHHOW MOBEPXHOCTH’, TO3BOJISIET CHU3UTH MAapa3UTHBIC TOKH YTCUKH B IICIH,
MOJKJTFOYEHHOW K THe31y 1 W yMEHBIIMTH BpEMs YCTAHOBJICHUS HAINPSDKEHUS B 3TOW IIETH, TaK Kak
UCKITFOUAETCS HEOOXOAUMOCTh TIepe3apsiia eMKOCTH MEXKITLy ATOH HETbI0 U TTaHEeNbIO.

3.1.2 Bxuwouenue

3.1.2.1 BbIMONHUTE ONEpaluy coraacHo 2.2.
Y6enuthces, 9To Kopiryca mpuOopoB, ¢ KOTOPBIMHE MPEACTOUT COBMECTHAs paboTa, 3a3eMJIICHBI.

3.1.2.2 Tlepen BKJIIOYCHHEM B CETh YOETUTHCS B TOM, YTO TMEPEKIIOYATETN CETH Ipubdopa u
yctpoiicTB [1K HaxoasTCa B OTKIIOUEHHOM COCTOSIHUH.

3.1.2.3 151 BKIIIOYCHHS HEOOXOIUMO:

- MOJAKJIIOUUTH MPUOOP K MUTAIOIIEH CETH C IOMOIIIbIO CETeBOro IHypa. BkioueHnue npubopa
ocytecTBuTh nepekiovatesieM CETD (monoxenue 1), mpu 3TOM JOIDKEH 3aCBETUTHCS UHIUKATOD;

- BKIIOUUTH djekTponutanue [IK u moaroroBuTts k paboTe B COOTBETCTBUU C €ro
AKCILTYyaTallMOHHOW TOKYMEHTAIUEH.

3.1.2.4 3anyctuts B [IK ycranoBiaeHnyro nporpammy “Lider.exe”.

[Tocne ycnemHoro 3amycka mnporpamMmbl Ha 3kpaH [IK BbIBOOUTCS BHpTyaidbHas MaHEIb
ynpasiieHusi mpudopom “Usmepurens nmapamerpos [II1” - rmaBHOE OKHO TPHIIOKEHUS (IO TEKCTY -
[JIaBHOE OKHO WJIM MaHeb YIPaBIEHUS).

3.1.2.5Ipubop obecrmeunBaeT pabOTOCIOCOOHOCTH uepe3 | MHH TMOCJE BKJIIOYCHHUSA, a
METPOJIOTHUECKUE XapaKTEPUCTUKH - Yepe3 15 MuH.

3.1.3 [Ilposepxa pabomocnocobrocmu

3.1.3.1 IIpoBepky paboTOCIOCOOHOCTH MPUOOPA POBOJAT B CIEAYIOIIEM HOPSIIKE:
- TOJTOTaBIIMBAIOT MPUOOP K KOHTPOIIIO, ISl Yero;
1) B mpubope ¢ UMO (mpudopsr UIIIIII-1 - UIIIIII-1/3) - oTKII0YAIOT BHEIIHKE YCTPOCTBA
oT pazbeMoB BXOJI/BBIXOJ, U, I;
2) B mpudope ¢ UNJ] (mpubopsr UIIIIII-1/4 - UIIIIII-1/6) - cobuparoT cxemy B COOTBETCTBUU
¢ pucynkom 3.1 wnm coenunsiroT kademsmu K1 BXOA U, | u BBIXO/ U, | xaxmoro NN J]
COOTBETCTBEHHO;
- Ha MIAHeJH ynpasieHus HaxuMmaroT KHonky ! (Kontpoas UN).
ITpu 5TOM POU3BOAUTCA ABTOMATHUECKUH 3aITyCK TECTOB KOHTPOJIS.

Pe3ynpTaThl NpPOBEPKM CUMTAIOT YAOBJIECTBOPUTENBHBIMU, €CIM KOHTPOJIb 3aBEPIIUIICS
ycnemHo, Ha akpate [1IK unaunupyercs coobmenue “Ilpubop romen”.

YK2 MPUBOP (UIIIIII-1/6)
1A o— KI LOBXOI U, 1 UWI1
1B O——@ O BBIXOJ U, 1
24 0 K1 [ OBXOX U, VM2
26 O | Kl j——osexon v
34 o—] K1 | OBXOJ U,1 WU/ 3
3B o——@ OBBIXOJ U, I
[T |
L o — lommonve
L™ | T .
OB O O OBt

YK2 - ycrpoiicTBo KoHTakTHpytoniee YK2  u3 koMruiekra npubopa;
K1 - kabenp “007” u3 KoMIuekTa mpudopa — 9 .

Pucynoxk 3.1 - Cxema noaxIroueHus: IpuOOPOB i MpoBepKU paborocniocodnoctr MNJ
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3.2 Ilposedenue uzmepenuii

3.2.1 Ilpubop umeer cieayroIre OCHOBHbIE PEKUMBI:

- u3mepenne BAX nByx-, Tpex-, uerbipexmnonocHukos, Buaa | = f (U) u Buma U = (I);

- u3MepeHue cemeiictBa BAX Tpex-, YETBHIPEXIMOIIOCHUKOB 1O OJHOMY WM JIByM
HE3aBUCHUMBIM IMapaMeTpaM;

- u3Mmepenue BAX mpu popMupoBaHWM MMIYJILCHOTO CHTHAJla HAa JIIOOOM W3 JJIEKTPOJIOB
JIBYX-, TPEX- WJIN YEThIPEXTIOIIOCHUKA;

- BBIYHCIIEHUE PACUETHBIX MMapaMeTpoB WU (HYHKIIMOHATIBHBIX 3aBUCUMOCTEN MO pe3ysbTaTaM
WU3MEPEHUI;

- WU3MEPEeHHE U KOHTPOJb H3MEHEHHMH MapaMeTpoB TECTHUPYEeMOro OOBEKTa B TEUeHHUE
YCTaHOBJICHHOTO MHTEpBaja BpEMEHHU.

3.2.2 TloakmiouaroT TecTHpyeMblii 00bekT B coorBercTBUM ¢ 3.1.1. Ilpu mnpoBenenun
U3MEpEeHU HEOOXOUMO YUUTHIBATh CIIEAYIOIIEE:

- B Heucnonb3yemblX B U3MepuUTenbHON cxeMe nonb3osaTtens moaynsax WO - BXOO U, | un
BbIXOA U, | kaxxgoro AL gomkHbl ObiTb coeanHeHbl mexay cobown ¢ nomowbio YK2 nnu MIM2;

- Ha IIaHEJIN yIIPaBJICHHUS,
1) npu Haxatun kHonku Kourpoas MU npubop nepexoauT B pexKUM CaMOKOHTPOJIS;

2) mepekioYarenb BpeMst naterpuposanus buictpo, Hopmasiibio, MejieHHO, YCTaHOBHUTD
B MTOJIOKEHUE, 0OecTeunBaroiiee TpeOyeMyo TOYHOCTh U3MEPCHHUST;

3) npu ropsimeM nHaMKarope U3mMepenne - He mpuKacaThcs K BbIBogaM tectupyemoro I11,
30H]1aM 30H]I0BOM YCTaHOBKH WM KOHTakTaM YK

- JMana3oHbl BBIXOJHOTO TOKa U BBIXOJHOTO HAMpSOHKEHUS HA HArpy3ke COOTBETCTBYIOT
pUCYHKY 3.2;
- IOPSIZIOK 3aIyCKa TeCTOB IPUBEICH B npuioxcenuu b.

M, MA
+200 MA
-+ +100
+10
— +1
-120B -30 +30 +120 B U,B
1 1 1 1 1 1 N
< T T T T T T 2
-100 -10 -1 +1 +10 +100
+ -1
=+ -10
-+ -100
-200 MA
N

Pucynok 3.2 — JInana3oHsl BBIXOJJHOTO TOKA U BBIXOJHOTO HAMPSHKEHUS HA HArpy3Ke
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3.2.3  H3mepenue BAX osyxnontocnuka

3.2.3.1 Bxkmowator nuranue npubopa u IIK, B I[IK mnpousBomgsT 3arpy3ky Hmporpammsl
“Lider.exe ” 1 moaKII0O4Ya0T 00BEKT HCCIenoBanus coracuo 3.1.1, 3.1.2.

Ha »skpan IIK BbIBOOUTCS BUpTyalbHas MaHeNb YOpaBieHus mnpudopom “H3meputens
napametpos [1I1” (rmaBHOE OKHO NPUIIOKEHUS).

3.2.3.2 B r/1aBHOM OKHE HOXHMAIOT KHOIKY [= (OTKpBITH) U OTKPBIBAIOT (aitn momenei
U3MEpEHUs, CoAep KAl TOTOBbIE (CO3/IaHHbIE paHee) U3MEPUTENIbHbBIE TECThI CIPYNIHUPOBAHHBIE TIO
TECTOBBIM MOJYJISIM U 110 TECTUPYEMBIM 3JIEMEHTaM MOTYJIS. HaxxumaroT KHOTIKY
(KondgurypupoBanme) - IpoOUCXOIUT KOHPHUTYPHPOBAHKE JepPEBa MOJIEICH H3MEPEHHS, PACKPBIBAIOT
KOPHEBOM KaTajor M KaTaJor ¢ MHTEPECYIONIUM TECTOM, KOTOPBIM BBIOMPAIOT C MOMOIIBIO JIEBOM
KHOMKK  “mbimn”.  Ecnmu  ¢ain, COOTBETCTBYIONIMN  TECTHPYEMOMY  H3JCIIHIO, HampuMep
oTpezieIeHHOMY BUY MOJIYIPOBOJHUKOBOI TutacTuHbl, B mamsaT [1IK oTcyTcTBYeT mnu B uMeromemcs
¢aiine OTCYTCTBYeT MHTEPECYIOUIMI TeCcT, TO HX CO3Jal0T U HMEHYIOT COIVIACHO PYKOBOJICTBY
noJsib3oBates (pazaen “OO0HOBICHUE CIIMCKA MOJCIICH U3MEpeHUs ).

3.2.3.3 Tlocne BeIOOpa HHTEpECYIOMIEero TecTa cornacHo 3.2.3.2, B meHo “TlapameTrper”  Ha
NaHeJN yIpaBJIeHUs BHIOMparOT koMaHay “Hactpoiika mapameTpoB M3MepeHus” U IMpOBEPSIOT, a IpU
HEOOXOUMOCTH PEAAKTHPYIOT, TApaMETPhl U3MEPEHUS, COTIIACHO PYKOBOJICTBY IMOJIb30BaTENs (pa3aent
“Hactpoiika napaMeTpoB U3MEpPEHUS ).

3.2.3.4 Ha 3akmanke “HcTOYHMK/M3MEpUTENh  BKIIOYAIOT JIBE€ CTPOKH JUIsl 3aJaHHs
napaMeTpoB u3MepeHus. B omgHoO#Nl cTpoke ykaszbpiBaloT HoMmep MM moakiItO4eHHOro K OJHOMY
3JIEKTPOJIy TECTUPYEMOTO O0BEKTa, a B APYrod — K Apyromy siekrpony. OauH u3 BKItoueHHbIX MU
ycTaHaBIMBalOT B pexum “GND”, B kotopom Ha Bbixoae MU ycTraHaBimBaeTcsi MOCTOSHHOE
HaANpsDKEHUE PaBHOE HYJIO, OTHOCUTEIBLHO KOTOPOro (GopMUpYETCs WM U3MepSAETCs HalpssKeHUe Ha
JPYTOM 3JIEKTPOJIE.

KaxxnoMmy U3 a7eKTpoaoB TeCTUPYEeMOro 0ObEKTa MPHUCBAMBAIOT COKpAILlEHHOE MMs, KOTOpOe
UCIIONIb3YEeTCSl B JajbHEHIIeM [UIsi MOCTpoeHus rpadukoB M 00O3HAu€HHUs KOJOHOK B TaOiHIle
n3mepenHoir BAX. Mms ykaspiBaroT B rpade “Y3en”. Hanmpumep, oauH U3 2JIEKTPOIOB 0003HAYAOT A
(ANOD), a apyroii, moakmoueHHbii kK MU ycranosiaennomy B pexkum “GND” — C (CATHODE).

Jlist UYL, moAKIIOYEHHOTO K Y31y A, yCTaHaBIMBaIOT B rpade “Pexum” pexxum hopMUpOBaHHS
HanpspkeHus - U, B KOTOpOM JIeHCTBYET MOPOroBOe OrpaHUYeHHE BBIXOIHOTO ToKa. [Ipu aToM B rpade
“Bxon” mosBnsercs oOo3HaueHue ¢opmupyemoro curHana (aprymenra) - Ua, koTopoe Oyzaer
UCIOJIb30BaHO MpU OTOOpaskeHuU pe3yibTatoB u3MmepeHuss BAX. B rpade “Brixon” mosBisiercs
o0o3HavyeHne wusMmepseMoro curHaiga (Qpynkuuu) - la, 4TO COOTBETCTBYET HU3MEPEHHUIO TOKa,
IIPOTEKAIOLIETO B y3i€e A.

Hna UMW, BkmouenHoro B pexum “GND” B rpade “Pa3zBepTka” mosiIBUTCSI HaMEHOBaHHUE
nocrosiHHoro ypoBHa “CONST”, a B rpade “Orpanmuenue” — 220m, UYTO COOTBETCTBYET
MaKCHMaJIbHOMY TOKY 4yepe3 3ToT 3ekTpo (y3en C) B 220 MA.

B rpade “Orpannyenue” mist UM noakIOYeHHOTO K 3JIEKTPOJY A yCTaHaBIMBAIOT MOPOT, HA
KOTOPOM TMPOUCXOIUT OTPAHMUYEHUE TOKAa dYepe3 IBYXMOMIOCHUK. OCHOBHBIC €IMHHUIIBI COTJIACHO
“PykoBOJCTBY MoJb30Bares’ He yKasbiBaioT. Eciu B rpade “Bxon” Oyaer ycTaHOBIEH pEXHUM
dbopMUPOBaHUS TOKA, TO OTPAaHUYCHHUE OyET NeHCTBOBATH 110 HAMPSIKEHUIO.

B rpage “PazBeptka” mis UM noaxioueHHOTO K Y311y A JBYXIIONIOCHUKA, BEIOUPAIOT OJIUH U3
Bu0B pazBeptku “LIN”, “LOG” wnu “LIST” B 3aBUCHMOCTH OT YCIIOBHH 3a1a4H.

B rpade “Ouepens” ykaszpiBaroT HOMep ouepenu 1.

Jlis BBIOPaHHOTO BHJA pa3BEpPTKU YKa3bIBalOT HEOOXOAMMbIEC AMIUIMTYAHBIC HapaMeTphl.
Hampumep, mist pazseptku Buaa “LIN”: HadanbHbld ypoBeHb “CTapT”’, KOHEUHBIH ypoBeHb “CTOm”,
pasmep crynenbku “Ilar” - “Yucno maros”, HeoOXxomumoe st GOPMHPOBAHUS TaKOW Pa3BEPTKH,
paccuuThiBaeTCcs aBToMarudecku. Ecnmu Oyaer ykazano “Uwucnmo maros”, To “Illar” paccumrteiBaercs
ABTOMATUYECKHU.
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Bri6uparot 3aknanky “BpeMeHnHbIe mapamMeTpbl” U yCTaHABINBAOT:

- 3agepxku “HawanpHas” w “Ha mar”, KOTOpble ONpEnesstOT MHTEPBAT BPEMEHU MEXIY
MOMEHTOM TIOSIBIIGHUSI COOTBETCTBYIOLIEH CTyHneHH (apryMeHTa) M HayalloM H3MEpEeHHUs
(MHTETpUPOBaHUS) COOTBETCTBYIOIIETO 3HAYCHUS (DYHKIIUH,

- BBIOMpAIoT jkeaemoe BpeMsi uHTerpupoBanus (Beicrpo, Hopmanbno, MeajieHHO), KOTOpOe
oTpezeNnsieT BpeMsl U3MEPEHUs KaXKI0W CTYIEHH.

Ha 3akmanke “I'paduk” ykaszpiBaroT HauMmeHoBaHus “Bxoma” u “Beixoma” (Ua, la), koTopbie
JIOJDKHBI OBITH OTpa)kKeHBI Ha rpaduke u B Tabnuie 3HadeHuH BAX u BBOIAT MOSICHSAIOIIMKN JaHHBINA
rpaduK TEKCT.

Jlnsa mpoBeleHUsi pacueTa HapaMeTpOB U BBIIOJHEHUS JOMYCKOBOTO KOHTPOJS MO 3THUM
rapaMeTpam, MPOBOJIST COOTBETCTBYIOIINE YCTAHOBKHU Ha 3akiaake “Pacuer”.

Ilpumeuanue — 3anaHue mapamMeTpoB JOJKHO COOTBETCTBOBATH MapaMeTpaM MPEIbITyIINX
3aKJIaJI0K.

[Tocrme ycTaHOBKM BCeX HEOOXOIMMBIX MapaMeTpoB M3MepeHus HaxumarT kHomky OK, a
3aTeM Ha TaHeNld YIpPaBICHUS HAXKUMAIOT KHONKY M3MepeHHe W TOCIE TOSIBICHUS COOOIICHHS
“N3mepenne 3akoHUeHO HaxkuMmaroT kHonky OK.

Ilepexondar k nzydenuro nusmepeHHo BAX, nns uero Haxxumarotr kHonku I'pauk, Tadauna
¥ HaOJIIO/IAI0T Ha 9KpaHe rpadudeckoe u Tabnnanoe nzoodpaxenue BAX (nByxmonocHuKa).

[Ipumep nzmepenus BAX nuona npuseneH B npunoscenuu b.

3.2.4 Hzmepenue BAX mpexnontocHuka

3.2.4.1 Bemomnuasror 3.2.3.2, 3.2.3.3.

3.2.4.2 Kaxplif 3JEKTPOA TECTHPYEMOIO TPEXIMOIIOCHUKA MOJKIIOYAIOT K BXOAY/BBIXOLY
oraensHoro M.

Ha 3aknanke “VMcTouyHnk/u3Mepurens”’ yCTaHABIUBAIOT HOMepa MoaAKItoueHHbIx NN,

KaxxnoMy M3 53JI€KTpOOB TECTUPYEMOrO TPEXIOIOCHUKA NPHUCBAMBAKOT MMs, KOTOpPOE
yka3biBatoT B rpade “Y3en”, nanpumep, C (COLLEKTOR), B (BASE), E (EMITTER).

3.2.4.3 NN, noaxiato4YeHHbIH K Y31y OTHOCHTEIBHO KOTOpPOIO H3MEPSIOT BCE HAIPSIKEHUS,
Hanpumep E, ycranaBnuBaroT B pexum “GND”.

3.2.4.4 UM, noxnkmovyeHHbIH K y31y C, yCTaHaBIUBAIOT B peXUM (OPMHUPOBAHUS HAIPSKEHUS
(“Bxon” Uc), mpu 3ToM B rpade “Ouepenp”’ ycTaHaBIUBAIOT — odepensp 1.

3.2.4.5 U, noxaximoyeHHbIH K y31y B, ycranaBnmBaroT B pexxuM ¢opmupoBaHus Toka - |
(“Bxon” IB) mpu TeCTUpOBaHUU OUIIONIIPHBIX TPAH3UCTOPOB. B CTpoKe I yrpaBIsIomero 3j1eKTpoia
YKa3bIBAIOT BCE MapaMeTphl (3aNOJIHSIOT Bee rpadsl), Ipu 3ToM B rpade “PazBepTka’” yKas3bIBarOT BU
pa3BEpPTKHU:

- “CONST” (mocTosiHHBIN ypOBEHB) — IPH U3MEPEHUU OJTHOW JTMHUU (KpuBoil) BAX;

- “LIN” wmu “LIST” — npm usmepenun cemeiictBa BAX, mpu stom B rpade “Ouepens”’
YCTaHABJIUBAIOT — OUepeab 2.

IIpu ycTaHOBKE OCTaJIbHBIX MapaMETPOB U3MEPEHMSI PYKOBOACTBYIOTCS TEMU K€ NMPUHIUIIAMHU
YTO U IIPU TECTUPOBAHUU JIBYXIIOIFOCHUKA.

3.2.5 H3mepenue u KOHmMpPOb U3MEHEHUI NAPAMEMPOE MECMUPYEMO20 00beKma

3.2.5.1 [laHHbIii pexXUM MPUMEHSETCS U1 U3MEPEHUs U KOHTPOJISI U3MEHEHUS! HHTEPECYIOIINX
napamerpoB [III mox Bo3melcTBHEM BIHMAIOMHKX  (AKTOPOB  (HANPSDKEHUS, TeMIepaTyphl,
paccerBacMOi MOILIIHOCTH U JIp.) B TEYEHHE YCTaHOBJIEHHOTO MHTEPBajia BPEMEHHU.
B wacTtHOCTH, 3TOT pEeKUM MOXKET OBITH MCIIOJIB30BaH JUISI U3MEPEHUS BPEMSI3aBHCUMBIX IapaMeTpOB
HOJIEBBIX CTPYKTYP, HAIPUMEP, BPEeMsI3aBUCUMOT0 1pobost moa3zaTBopHoro okucia (TAB).

B stom pexxume mis onHoro MU, M3 MOAKIIOUEHHBIX K AJIEKTPOAaM OOBEKTa TECTUPOBAHMUS,
3agatoT pa3Beptky Buga “TIME”, a st ocranbhbix - Buga “CONST”,

Jns Bcex BkmodeHHbIX MU 3amaioT HeoOXoAuMble YPOBHH (DOPMHUPYEMBIX HANPSKCHUNA H
TOKOB U noporu orpanuuenus. s MU, popmupyromero pazseptky Buaa “TIME” ykaspiBatoT, kpome
Toro, uHTepBan BpemeHu (“@unan’) m nepuoj usMmepeHus. Yucnao maros (KOJUYECTBO NMEPHOJOB
M3MEPEHUS 32 BPEMsI U3MEPEHUS) ONPEAEIIAETCS aBTOMAaTHUECKH.
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Pe3ynbrarthl mepUOAMYECKUX H3MEPEHUN TOKOB U HANpPSOHKEHWM Ha JJIEKTpoaax oOBbeKTa
HaAOJI0/IAI0T B COOTBETCTBYIOIIMX OKHAX MaHeN! YIpaBJICHHUS.

3.2.6 Paboma om éHewHe20 CUZHAIA CUHXPOHU3AUUU

3.2.6.1 Curnan CHHXpOHHU3AIMH TMOIAI0T Ha pazbeM BXOI CUHXP (3a1Hs151 TaHe s Tpruoopa).
3.2.6.2Ha mnanenu ympaBineHus B MeHI0 “IlapameTpsl” BbIOMparOT KoMmaHay “3amyck” ©
YCTaHABJIMBAIOT NEPEKIIIOYATENh 3aMYyCK B NMOJ0KeHEe BHeIHUM 3amyCK.

4  TexHuuyeckoe 00CTy:KHUBAHHE

4.1 Bo Bpems BBHIIOJHEHHS paboT MO 00CITYy)XHBaHUIO MpHOOpa HEOOXOIUMO COONIONATH
Mepel Oe3zomacHocTH, YykazaHHele B 2.1, TexHudeckoe OOCIy)KMBaHHE TPOBOAIT C IEJIbIO
o0ecrieyeHNs HAJAEKHON pabOTHl MpUOOpa B TEUEHHE JUIMTEIBHOTO IMepuojaa skcruryatanuu. OHO
3aKJII0YAeTCs B CHUCTEMAaTHUYECKOM HaONIOJCHUM 3a MPaBWJIBHOCTBIO SKCIUTyaTalldH, PErysipHOM

TEXHUYECKOM OCMOTpE, IPOBEPKE pabOTOCIIOCOOHOCTH M YCTPAHEHUH BOHUKIIUX HEHCIIPABHOCTEH.
4.2 Tlpm skcrmyatauuu npubopa HeoOXOAMMO COepKaTh €ro B YHCTOTE, 00eperaTh ero ot

B03H€I>'ICTBI/ISI BJaru, rpsa3u, b1, YAApOB U HaHGHHﬁ.

Jlnst ypaneHus 3arpsi3HEHHs II0BEPXHOCTEHN

npubopa HEOOXOAUMO MPUMEHSATh MATKYIO TKaHb, CMOYEHHYIO 3THWJIOBBIM CIIMPTOM. 3alpeniaeTcs
IIPUMEHSATH U1l 3TOU LIEJIM PACTBOPUTEIIN KPACOK U HIMAJICH.

4.3 Tloepka mpubopa MPOBOAMTCS HE PEXe OJHOTO pa3a B rojx Mo MeToauKe MOBEPKH
MPB MII 1435-2004, otMeTKa 0 OBEpKe 3aHOCHTCs B Tabnuiy 12.1 PD.

5 Tekymuii peMOHT

5.1 Bo3MoxHBIC HEUCIIPABHOCTH ITPHUOOpa MpUBEICHBI B Tabmuie 5.1.
Jlpyrue HEeMCIPaBHOCTH YCTPAHSIIOTCS CHEIHATN3UPOBAHHBIMI PEMOHTHBIMU TPEATIPHSITHIMA

WJIA U3TOTOBUTEJIEM.
Tabmuma 5.1

Bo3MokHast HEUCIPAaBHOCTh

BeposiTHas npuunHa

Meron ycTpaHeHUs!

[Tpu BrIIOYeHNN TIpUOOpa 1 HeucnpaseH mHyp ceTeBoil 3aMEHHUTh
HE 3aropaercs UHIAUKATOp 2 HeucnpaBHbl BCTaBKHU IIJIaBKHE 3aMeHUTh
CETb 3Hewucnpasen nepekirouarens CETb | 3ameHuTsb
[Tpu BrIIIOYeHNU TIPUOOpa 1 Heucnpasen nepekimatouyarens CETb | 3ameHUTH

NepECroparOT BCTABKHU IJIABKUC

2 HeucnipaBeH 010K MUTaHUs

YcTpaHuTh HEUCIIPABHOCTD

IIpu 3amycke nporpaMMsal
MOSIBIISIETCS COOOIIEHNE
“Hert otknuka ot mpudopa”

1 He nojkitoueH uin HEUCIPaBEH
kabenb RS 232 mexmy MOPT 1
rpudopa u COM T1K

[IpoBeputs UCIpaBHOCTH
Ka0enst ¥ MPaBUIILHOCTh
MOJIKJIIOUEHUS

2 Heucmnpasen nopt COM IIK

[IpoBepuTh UCITPABHOCTH TOPTA
[1K

3 HewucripaBeH KoHTpoJuiep nmpubopa

Hanpasuth npu6op B peMOHT

IIpu mpoBeneHnM TECTOB HA
BbIxoae UM oTcyTCcTBYET TOK
(HampsDKEHHE)

1 Heucnpasen NI

Hanpasuth npudop B peMOHT

2 HeBepHO BBINIOJHEHBI YCTAHOBKU
B Tecte (Homep U, ypoBeHb
OTrpaHWYCHUS, AUana3oH PabOThI)

[IpoBepuTh NPaBUIBLHOCTD
YCTaHOBJICHHBIX B TECTE Iapa-
METPOB ¥ IOBTOPUTb U3MEPEHUE

3 HeucrnpaBHOCTh U3MEPUTETBbHBIX
Kalenel Wik UX HEBEPHOE
NOAKIIOYEHUE

[IpoBepUTh UCTTPABHOCTH
Kabeneil 1 mpaBUIBHOCTD
HOJIKJIIOUEHUS

[Torpemnocts MU
MPEBBIIIAET JOMYCTUMYIO
(ua ogaoMm M)

1 YXon mapamMeTpoB 3JIEMEHTOB
B pe3yJIbTaTe MPUPAOOTKHU

[TpoBecTn KamTuOPOBKY

2 Heucnpasen U1

HampaButh npubop B peMOHT

5.2 Ilo OKOHYaHHMU PEMOHTa MPOBEPAIOT METPOJOTMUYECKUE XAPaKTEPUCTHKH Mpudopa, U B

ciay4ae  HMX  He

COOTBECTCTBHUA

TCXHUYCCKUM

TpeOOBaHUSM,

BBIMOJIHAIOT  KaIUOPOBKY

(cM. npunoscenue B). Ilocne pemonTa nprubopa MpoBOIST MOBEPKY B YCTAHOBIEHHOM MOPSIKE.
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6 XpaHenue

6.1 Ilpubop m0 BBemeHUS B DKCIUIyaTallUIO CIEAyeT XpaHWTh Ha CKJIaJe B YIAKOBKE
W3TOTOBUTENS TP TEMIlepaType OKpykawmero Bozayxa oT mioc5°C mo mmoc40°C u
OTHOCHUTEIIbHOH BIaKHOCTH Bo3ayxa He 6omnee 80 % mpu temmnepatype itoc 25 °C.

B momeniennn ans XpaHeHUs MPUOOpa HE JOJDKHO OBITH IBUIH, IMTApOB KUCIOT W IIEIO0YEH,
arpecCUBHBIX TA30B M JPYTUX BPEIHBIX MPUMECEH, BRI3BIBAIOIIUX KOPPO3HIO.

7 TpaHcmopTupoBanmue

7.1 TlpubGop B ymakoBKE HW3TOTOBUTENS JOIYCKAeT TPAHCIOPTUPOBAHUE B 3aKPBITHIX
TPAHCHOPTHBIX CPEACTBaxX JI0OOOro BHJA HAa3eMHOTO TpaHcmopra. IIpum TpaHCOPTUPOBAHHH
CaMoOJIETOM TpUOOp pa3MeIaTh B OTAITUBAEMOM IepPMETU3UPOBAHHOM OTCEKE.

[IpenenpHBIC KITMMAaTHYECKUE YCIOBHS TPAHCIIOPTHPOBAHUSI:

- TeMIeparypa OKpY>KaroIlIero Bo3ayxa ot muHyc 50 °C mo mmoc 50 °C;

- OTHOCHTEIIbHAS BJIAXKHOCTh OKPYXKalolero Bo3ayxa He 6omnee 95 % npu temneparype 25 °C;

- armocdepnoe nasienue ot 84 no 106,7 klla (ot 630 1o 800 mm pT. CT.).

7.2 Pa3MerieHne M KpeIUICHHE B TPAHCIIOPTHOM CPEJICTBE YIMAKOBAHHOIO MPUOOpa JOKHO
o0ecrieunTh €ro yCTOMYMBOE TIOJNOKEHHWE W HE JIOMyCKaTh TMEpeMelieHHe BO  BpeMs
TPaHCIOPTUPOBAHUS.

8  Yruamizauus

8.1 TIpubop He cOACPKUT OMACHBIX IS )KM3HU M BPEAHBIX JIJIs1 OKPYKAIOIIEH CPe/Ibl BEIICCTB.
Yrunuzamus Ipou3BOIUTCS B TOPSIIKE, TPUHATOM Y IOTpeOuTENs mpubdopa.

8.2 (CBezneHus o CoaepKaHUU APArolleHHBIX MaTepHUaIoB MPUBEICHHI B 1.2.

9 T'apaHTHM U3rOTOBUTEJIA

9.1 MW3roroBuTeah TapaHTUPYET COOTBETCTBHE MPHOOpa BCeM TPEOOBAHHUSAM TEXHHUYECKUX
YCJIOBUHM NPH COOMIOEHUH MOTPEOUTENIEM YCIOBUHM KCIUTyaTalluk, TPAHCIIOPTUPOBAHUS U XPaHEHHUS,
YCTaHOBJICHHBIX B HacTosimeM PO.

I'apanTHiiHBINA CPOK XpAHEHUS - 6 Mec C J1aThl U3TOTOBJICHUS.

["apanTuiiHBINA CPOK KCITyaTalluu - 24 Mec CO JIHS BBOJIA B 9KCILTyaTaluIo.

I'apanTHiiHBIA CPOK DKCIUTyaTalliy IPOAJIEBACTCS HA NEPUOJ CO AHSA MOAAYM PEKJIAMALUH 10
BBEICHHUS IPHUOOpA B HKCIUTyaTAIIMIO CUIIAMU U3TOTOBUTEIIS.

9.2 TloTpebutens aUIIACTCS MpaBa Ha TAPAHTHHHBIN PEMOHT B CISAYIOMIUX CITyJasiX:

— TIpU HapyUIEHUH IEITOCTHOCTH IIIOMO;

— IIpY HapyLIEHUU IPABUII SKCIUTYaTalluH, TPAHCIIOPTUPOBAHUS U XPAHEHUS.

9.3 TapanTmiiHoe © ToOCJerapaHTHiiHOe OOCTy)XMBaHHWE TPUOOpa  OCYLIECTBISAETCS
IPENIPUATHAME, IEPEUYEHb KOTOPBIX IPUBENEH B npunoxycenuu I

TanoHbl Ha rapaHTUIHBIN PEMOHT NPUOOpa NMPUBEACHBI B npuioyceruu I

10 CauaerejbCTBO 00 YIAKOBBIBAHHHU
10.1 MHsmepurenb mapaMeTpoB IMOJXYIPOBOIHUKOBBIX puOopoB  UIIIIII-1
VYIIAM.411251.003, 3aBOJCKO HOMED

YIIaKOBaH OAO "MHMUIT"
COIVIaCHO TPeOOBaHUM, IPEAYCMOTPEHHBIM B JICHCTBYIOIIEH TEXHUUECKONW JOKYMEHTALUH.

IOJDKHOCTD JINYHAs TTOAINCH paciudpoBKa MOAIUCH

TOJI, MECSIII, YHCIIO
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11 CBuaeTeabCcTBO 0 IpHUEMKe

11.1 H3meputens mnapaMeTpoB MOJIYNPOBOAHMKOBBIX mnpubdopos MIIIIII-1
YIIAN.411251.003, 3aBoacKoil HOMED U3TOTOBJIEH u

NPUHIAT B COOTBETCTBHM C 00s3aTelIbHBIMH TPeOOBAaHUSMHU TOCYJApCTBEHHBIX CTaHIApTOB,
TV Pb 100039847.053-2004 w mpu3HaH TOAHBIM JJIS DKCILTyaTalluH.

IpencraBurens OTK

MIT
JIM4YHas 1MMOoAITNCH pacmn(prBKa nmoanucu
roa, MECi1, YUuCJI0
[TepBuyHas nmoBepka MpoBeICHA.
IoBepuren
MK
JIM4YHaA MOAIINCH pacmn(prBKa noanucu roa, MECi1, YUCJI0

12 Oco0Obie OTMETKH

12.1 3anmcu 0 MEPHOIUYECKON TOBEPKE M BHEIUIAHOBBIX pabOTax MO TEKYIIEMY PEMOHTY
mpudopa IpH €ro dKCIUTyaTallui, BHOCAT B Ta0uiry 12.1.

[ToBepky mpubopa MpoBOAIT B cOOTBETCTBUU ¢ Metonukoit moBepku MPB MIT 1435-2004.
[TepuomgnunocTs moBepkr — 12 mec. OTMETKY O IPOBEICHHON MTOBEPKE 3aHOCAT B Tabuiry 12.1.

Tabmuma 12.1

JlaTa Haumenosanue pa®oTsl U HomxnocTs, pamunusa u noanuck | Ipumedanue
NPUYMHA €€ BBIMIOJTHEHUS (OTTMCK NOBEPUTENBHOTO KNEMa)
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Ipunoxenune A
(cripaBOYHOE)

CxeMbl HU3MEPUTEJTbHBIC

A.1 Cxembt nookawouenus npudopa

MPUBOP (UIIIIII-1/3)
_______________________ YK1
UHO 1 1A 1
BXOJI/BBIXOJ U, 10— TS T— o+ K2 |5
1no 2 2A 2 K o0BexTy
BXOJ/BBIXOA U, 15| g T O- TECTUPOBAHMS
——————————————————————— DIIEKTPOAAM
03 " ; ( poznam)
BXOJ/BBIXOJ U, I5_| S o >
_________ uio4 N .
K| BXOJZUBBIXOX U, 1, | P o
: COMl i LLHOPT 111 _______________________ OBHJI/II/I
| . ot O K1 OQ------- o
| (com) | <——> — o /
Lol ' RS 232 L
YK1 - ycrpoiictBo KoHTakTHpytoniee YK u3 kommiekra npudopa;
K1 - kabenp “007” u3 KoMIUIeKTa mpubopa — 5 miT.;
K2 - IIyM-32)KUM U3 KOMIUIEKTa npubopa — 4 mir.
Pucynox A.1 - Cxema noaximouenus mpudopa UIIIIII-1/3 u VK1
MPUBOP (UIIIIII-1/3) MII1
HNHNo 1 1
BXOJI/BBIXO] U, | — - N
_______________________ LKL |
o 2BXO£[/BLIXO)1 Ul 0 2 K somnam
! O
K1 O 00BeKTa
_______________________ TECTUPOBAHUA
HNHoO 3 3
BXOJI/BBIXO] U, | —
O K1 O
________ . YHO 4
nK ! BXOJUBBIXO] U, I — R
A LKL © J
COM1 | “IIOPT N 5111717 8e)
(CoM2) &>
Loloosi i RS 232

MII1 - momyns npucoenuautenbubii MII1 13 KommiekTa mpudopa;
K1 - kabenp “007” U3 KoMIUIeKTa Ipudopa — 4 1IT.

Pucynox A.2 - Cxema noaxitouenus npudopa UIIIIII-1/3 u MIT1
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HPUBOP VK2
______ e o 1A 1
U 1 BXOJ U, 1O K1 O-------- --0
I—Il—l 15 .
BbIXOZ U,10 K1 Olat
----------------------- 2A 2
nnj 2 BXOJ1 U,10 K1 '@ YR O-
a A o % 2(1}3‘ s
BBIXOJ U, 1 K1 -
_______________ I_[ —_————- I—I 3A 3
NN 3 BXOJ U, 10 K1 o NRRN
|—||_| 3.
BBIXOJ U, 10 K1 4%’ .
-------- | N 4 BXOJ U, 10 K1 4CB>----------O-
K i BBIXOJ U, 1 O K1 O’(’)’l;umu
comi ! “mopt1”| T o | e 1
! obiuii O K1 O--------- O
(com) [<——] — LO
——————— ' RS 232 +
YK2 - ycrpoiicTBo KoHTakTHpYyromee YK2 w3 koMruiekra mpudopa;
K1 - kabenp “007” U3 KOMILIEKTa Mprudopa -9 mr.,;
K2 - IIYM-32KKUM U3 KOMILUIEKTa mpubopa — 4 .

Pucynok A.3 - Cxema noaxmouenus npudopa UIIIIII-1/6 u YK2

;

MNPUBOP MII2

(WIIIIII-1/6) 1

"""""""""""" [t | O

O K1 O

U 1 BXOJ U, I ¢
BBIXOJ U,10 K1 O >

_______________________ LR 5

nnpa 2 BXOJ U, 10 K1 g,

©) K1 O

__________ BRIXOA U.1 7] L 3

Unna 3 BXOZ U,10 K1 g

BbIXOJ U, 10 K1 Q
_______________________ O N

———————— ! NN 4 BXoJ U, 1 O K1 %

IIK . o k1 | o

: BBIXOJ U, | O

e R —
(COM2) i €——>]
““““ RS 232

MII2 - momyns mpucoenuHuTenbHb MII2 13 komIuiekTa mpubdopa;

K1 - kabenp “007” U3 KOMILIEKTa Mprudopa — 8 mr.

Pucynox A.4 - Cxema noaxmtouenus mpudopa UIIIIII-1/6 u MIT2
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A.2 Cxembl ycmpoiicme KOHMAKMUPYIOuux

“OXPAHHAS INOBEPXHOCTDB”

_____________________

1A XWsl A XS1 1

> &\[J/ ; < :

2A  XWS2 ! XS2 2 |

3A  XWS3 i XS3 3

4A  XWS4 i :

N A P XS A

7 T ! h |

- i XS5 5

! —< |

i XS6 6 ;

! —< ;

OBINMI  XWS5 | :

N @ i XS7 21;1[[1/11/1 i

ﬁ/ i xsg L

L Ve 1

L ! N :
XS1...XS8 - rge3no YII511.434539.003 — 8 mr;
XWS1...XWS5 - coeaquuurens YIISAN.434432.004 — 5 mr.

Pucynok A.5 - Cxema ycTpoiicTBa koHTakTUpyromniero Y K1
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“OXPAHHAS ITOBEPXHOCTbB”

- - - - - - |- == - -—
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- o~ ™ < o © m I '
v vV v Y Y v VIRV
3 o % % 3 8 5| gl
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2] (2] 2] [2]
S S S = S
X X X X
A A A A =A

= =

4 S - N =
42}

=

@
@

— o ™ py
[7p] [7p] [7p] W
< < < S
< < <
A A A N\
<
= 3 3 3

— 8 mT;
— 9 .

- rHe3no YIIIAAM.434539.003

XS1...XS8

XWS1...XWS9

- coequuutens YIIAMN.434432.004

Pucynok A.6 - CxemMa ycTpoiicTBa KOHTakTUpytomero ¥ K2
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Ipuioxenue b
(crpaBOYHOE)

IIpoBepka napaMeTpoB ¢ NOMOIIbIO TECTOB.
IIpumep usmepenns BAX nnona

b.1 Ilposepka napamempoe ¢ nOMOUbI0 Mecmog

b.1.1 Bxmouator nuranue [IK u mpubopa. Ha IIK npousBomsT 3arpy3Ky YCTaHOBIEHHON
nporpammbl “Lider.exe”. Ha skpan IIK BbIBOAMTCS BHpTyalbHas IaHeNIb YIPaBICHUS HTPUOOPOM
“Usmeputens napamerpos 1117 (rmaBHOE OKHO NPHIIOKEHUS).

b.1.2 3anyck mecma

B rnaBHom okHe “M3meputens napamerpos I HaxkumaroT KHONKY (@  (OTKpBITH) U
OTKphIBaIOT (paitn monenei usmepenus “Certif.mod”, naxumaror kaonky “i# (Kondurypuposanmue) -
OCYIIECTBISIOT KOH(PHUTYpHpPOBaHWE JepeBa MOJENCH W3MEpeHUs, 3aTeM pACKPHIBAIOT KOPHEBOW
karanmor VERIFY u katanor B KOTOpOM HaxoJHUTCs TECT MPOBEPSIEMOTO TTapaMeTpa, BEHIOMPAIOT TECT.

Ilpumeuanue - ®aiin “Certif. nod” 6ymer 3arpykeH 10 Te€X MOp MOKa HE 3aKPOIOT MPOrPaMMy
“Lider.exe”.

Ilpumep - IlpoBepka Touek B quanazoHe +20 MA c¢ momouisio Tecta Test_20m.

Beiouparor tect VERIFY\AMPER\Test_20m, B mento “Ilapamerpbl” maHenu ynpaBiCHHs
BeIOMparoT koMaHay ‘“Hacrtpoiika mapaMeTpoB M3MEpeHus”, MOCIe Yero OTKPhIBAETCS OJHOMMEHHOE
OKHO.

B oxne “Hacrpoiika mnapameTrpoB wu3MepeHus’, Ha 3akianke “‘VcTouHuMK/M3MepuTens”,
ycra"aBnuBatoT Homep nposepsiemoro M1 (MUO unu MNJ]) u naxxumatot kHoniky OK.

3amyckator TtecT HaxarueM kHonku U3MEPEHME, B pesynprate uero mposepseMbiii M
HAaYMHAeT B ABTOMATUYECKOM PEKUME IIOCIEJOBATEIbHO BOCIPOM3BOAMTH 3HAYEHMsI BCEX
IIPOBEPSEMBIX TOYEK Auamna3zoHa +20 MA dYepe3 yCTaHOBJIIEHHBI HMHTEpBald BpeMeHHU. Ilpu sTom
MHTEPBAJl BpEMEHHU MOKHO MEPEyCTaHOBUTb.

[lo oxkoH4YaHMHM Tpolecca H3MEPEHHUs TOSABUTCS coolmeHne “M3mepeHue 3aKOHYEHO.
3aKkphIBAIOT ATO coodIeHne HaxxkatueM kHonku OK.

Pesynprar wu3MepeHus B TaOMM4HOM wuiau Tpaduueckoid (opMe OTOOpPaKEHHS MOXKHO
IIOCMOTPETh, Ha)kaB KHONKY Tabdumua, unu kHonky I'paduk.

b.2 Ilpumep uzmepenusa BAX ouooa

b.2.1 Jlna u3mepenuss BAX nIByXHoOJIFOCHHMKA, HallpuMep AUOAAa, MOKHO HMCIIOJb30BaTh JIBE
CXeMBbI BKJIIIOUeHHS. [[no/1 MOKHO BKIIIOUHTD:

a) MeX 1y BXxozom/Bbixoom MU 1 mpoBooM “o0rmmii’”;

0) Mexay Bxoaamu/Bbixomamu nByX MU, oguH M3 KOTOpBIX ycTaHOBJEH B pexkuMm “GND” u,
(haKTHYECKH, UCTIOJIB3YeTCS B KAUECTBE IIPOBOIA “o0ITuii”.

Cxema 0) mMO3BOJSET HCKIIOYUTH MOTPEIIHOCTH W3MEPEHMs], CBSI3aHHbIE C TaJeHHEM
HaIpsHKEHUS Ha COCIMHUTENBHBIX Ka0emsaX, mpu ycinoun npumeHenus MU (mogudukamum npudopa
UIIIITI-1/4, /5, /6). D10 BakHO TIpH U3MepeHuH “‘npsimoii’” BeTBM BAX nuosa, Korja HanpsokeHHe Ha
nuonae He Oonee 1 B, B Tom umcie nmpu 3HavueHusx Toka a0 200 MA. Ilpu stom, mo6oit UM moxer
OBITH BKJIIOUEH B pexkuM “GND”, uro BaxHO mpu paboTe ¢ MOTYNPOBOJHUKOBBIMHU TIACTHHAMU, TaK
KaK pyyHas KOMMYTAI¥s 30HI0B HeXKeJlaTebHa.

BosmoxnocTs BiimtoueHuss UM B pexrMe MCTOYHUKA TOKA M U3MEPUTENST HANPSHKEHUS WIH B
peXrMe UCTOYHMKA HAMpPSOIKEHHS W M3MEPUTENS TOKA IMO3BOJISIET BHIOMpATh ONTUMAJIbHBIA PEXKUM
u3mepennsi BAX. Hampumep, usmepenue oOpatHoii BetBM BAX nuoma wiaM TOKa YTEUKH
KOHJIEHCATOopa, Lieraecoo0pa3Ho MPOBOAUTH B PEKMME UCTOUHUKA HanpshkeHus. [lpu sTom uzmepsercs
GyHKIMOHAIbHAs 3aBUCHUMOCTh TOKa | yepe3 mpoBepsieMbli OUOJ OT MPHUKIAIbIBAEMOIO0 K HEMY
nanpsokenus U, t.e. | =T (U).
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N3mepenne mnpsimoii BetBM BAX 1nuoma MOXHO MNpPOBOAWTH KaK B PEXKUME HCTOYHUKA
HaIpsDKEHUsS, TaK ¥ B PEKUME MCTOYHUKA TOKa. B mocieanem cioydae BAX Oynmer m3aMepsTbCs Kak
(byHKIMOHAIbHAs 3aBUCUMOCTh HampsbkeHus: U, BO3SHUKAIOIIErO Ha JIBYXITOIIOCHUKE MPH MPOTEKaHUU
yepes Hero Toka I, T.e. U = f(1).

N3mepenne BAX nuoma B peXMME HCTOYHMKA HANpPSDKEHUS IIO3BOJISIET U3MEPUTh U
0T0o0pa3uTh Ha 01HOM rpaduke noaHyo BAX nuona (Bkiouas “nipsimyto” u “oOpatnyio” BeTBH). [lpu
ucnonp3oBannn WM B pexume HCTOYHMKA HANpPSDKEHUS BAXKHYIO pOJIb HMIPacT BO3MOXKHOCTH
OTpaHUYEHUs, MO aOCOJIOTHOM BEIMYMHE, TOKAa MPOTEKAIOLIEr0 Yepe3 NpoBepseMblii OOBEKT, B
JAaHHOM CJy4ae dYepe3 JuoJA. OJTO MO3BOJSAET OTKa3aTbCs OT IPEIBAPUTEIBHOIO OIPEAEICHUS
“IOKOJIEBKH™ HOMA, T.C. ONPEICIICHUS er0 aHO/la U KaTo/1a, pH “TpyOoi” OIleHKe 0COOEHHOCTEH ero
BAX, nanpumep, nepex TeM Kak NPUCTYIUTh K HM3YYEHHIO “TOHKON~ CTPYKTYypbl MHTEPECYIOLINX
YYaCTKOB 3TOM XapaKTEPUCTUKH.

B kauectBe mpuMepa MPUBOAUTCS YCTAHOBKA MapaMeTPOB M PEKUMOB (MAHENM YIPaBIICHUS)
st usmepennss BAX nuona suna I = f (U). Hanpumep, mo npeaBapuTeIbHbIM JaHHBIM MaKCUMAaJIbHO
JIOITyCTUMOE OOpaTHOE HampspkeHue auoja npesbimaet 100 B, MakcumManbHBINA TOMYCTUMBINA TPSIMOMA
TOK 4epe3 JuoJ cocTaBisieT He MeHee 10 MA, a HampaBiieHHE p-h MEpPeXoAa AUOoJa MOJIb30BaTEII0
HEU3BECTHO.

Bxutouarot usmepurens u I1K u 3arpyxkatot nporpammy “Lider.exe”.

[Moaxarouarot auoa Mexy Bxoaom/BeixogoM M1 u Bxomom/Beixogom N2 (npunosicenue A).

Ha manenu ympaBnenuss B meHio “Hactpoiika” BpiOuparoT koMaHmy “OOHOBIIEHHE CITHCKa
Mojener n3meperus”’. B okne pexxnma “OOHOBIICHHE CITMCKA MOJENIEH U3MEpeHUs” BBIOMPAIOT OKHO
BBOJIa “TecToBBIN MOIYL” W BBOIAT MMl MOayis ¢ kinaBuarypsl [IK (mampumep, MODI). 3atem B
COOTBETCTBYIOIIMX OKHAX BBOJSAT HMMs TECTHUPYEMOro 3jieMeHTa (Hampumep, D) um Ha3BaHUE TecTa
(manpumep, VAX), mocie dero HaxxuMaroT KHOMKY Jl00aBUTHL U 3aKphIBAIOT MaHenb “OO0HOBICHHE
CIIHCKA MOJIETICH U3MEPEHUS .

Ha mnanenu ympaBnenus, B okHe “Bribop moxmenn wusmepenus” mnosiBisercss tect VAX,
BXxozsmui B noakarasor D karaiora MOD1: MODI\D\WVAX. BeiOuparoT 3TOT TECT, U MO0 KOMaH/IE
“Hactpoiika napamMeTpoB u3MepeHHs’, B MeHI0 “[lapamerppl” TInaBHOM maHENIW YNpaBICHUS,
OCYIIECTBIISIOT HACTPOWKY MapaMeTpoB Ha 3aknajke “Hcrounuk/M3meputens”’. YUuTbIBas, 4TO IS
u3Mepenuss BAX nuona neob6xoaumo moaxitoueHue AByx MU, ocymecTBIsIoT ux “BKIIOYEHHE” C
NIOMOIIIBI0 KHOMOK B KpaiiHei neBoil rpade. Ilpu sToM Bce mons ans 3agaHusl HapaMeTpoB B
BBIOPAHHBIX CTPOKaX OKpAIIMBAIOTCA B O€blii LBET (CTaHOBSTCS AOCTYMHBIMH). BriOupaior B
BepTuKaibHON rpade “UN” stux psagoB Homepa MW K KOTOpPBIM MOAKIIOYEH AMOMA, HAalpUMEp B
BepxHel cTpoke 1, a B HikHel 2. [IpucBauBaroT MMs KaxJA0My U3 BHIBOJOB IIPOBEPSEMOIO U0, IS
4yero B BepTUKaNbHON rpade “Yzem” BoiOuparor A (anom) m C (xarom) mnst UN1 u UN2,
COOTBETCTBEHHO. B rTpade “Pexxum” BbIOMpalOT pexuM HCTOUYHWKA HampspkeHus - U mos MU1
(BepxHsis cTpoka) U pexuM “GND”, yTo cooTBeTCTBYeT pexumy obmiero nposoaa (“GROUND”), nns
NN2. Ilpu stom B rpade “Bxoxa” mosBATCS HaUMEHOBaHUS (YOPMUPYEMBIX CUT'HAJIOB MOJaBAEMbIX Ha
COOTBETCTBYIOIIME KOHTAKTHI IipoBepsiemoro auozaa, Ua u Uc cooTBeTcTBEHHO, a B rpade “Brixox” —
HaMMEHOBAHUSA HM3MEpSEMBIX TPU ITOM CUTHaNOB, la u Ic coorBercTBeHHO. Kpome Toro, B rpade
“PazBeptka” U BrmoueHHoro B pexuM “GND” nosiButcs coodmenne “CONST”, 4To coOTBETCTBYET
(OpMHPOBAHNIO HAIPSKEHUS TIOCTOSTHHOTO YPOBHS (T.€. OTCYTCTBUIO Pa3BEPTKHU), a MOJIE JUIS 3a1aHUs
HOMEpa pa3BEpTKU IO CTApIIMHCTBY, paciojiokeHHoe B rpade “Ouepens” CTaHET CepbIM. DTUM
NOATBEPXKIACTCA OTCYTCTBHE pa3BepTku B WM2, GopmupyloieM curHajl MOCTOSHHOTO YpoBHs. B
rpade “OrpannueHue” MOSBUTCS 3HAUYEHUE MOPOra OrpaHHUYEHHs M0 TOKY 220 M, YTO COOTBETCTBYET
MakcumaiabHoMy Toky M2 — 220 MA.
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B rpade “Orpanmuenme” NUN1 cnemyeT ycTaHOBUTB, MOIB3YAICh KIIABHATYpPOM, 3HAYCHHE
MaKCHUMAaJIbHO JOIYCTUMOI'O TOKa, KOTOPBIM CMOKET MOTeUb Yepe3 OUOJ NMpU (GOPMHUPOBAHUU HA €rO
BBIBOJIaX pa3HOCTH HampspkeHuit. Hampumep, ycranaBmuBaror 1t MW popmupyromero curnan Ua
orpannuenue 2,5 MA. Ilpu stom B ctpoke mis Ua B rpade “Orpanudenue’ ciemyer ykasaTb 2.5 m.
[TpaBuia BBOAa NPOM3BOIHBIX €IUHMIL, IPUBEACHBI B PyKOBOACTBE MOIB30BATEIS.

B rpade “PasBeprka” BbIOMparoT nuHeWHy0 pa3Beptky “LIN”, a B rpade “Ouepensp”
BBIOMpaIOT ouyepensp 1.

ITpu BIOOpE pa3BepTku BHia “LIN” mosBisioTcs (OKpammBaroTcs B O€JbIA LBET) MO IS
BBOJIa BCEX IapaMETPOB ATOH pa3BEepPTKH, CIrPYNIHPOBAHHbIE B HIDKHEH IIOJIOBUHE OKHAa U
o0BbeTMHEHHbIE O0IMM yKa3areneM Bxoja (y3/1a) K KOTOpOMY OHU OTHOCSATCS, B HamieM ciydae Ua.
[TockonbKy UCTHHHOE TIOJIOKEHHUE aHO/1a M KaTo/1a MPOBEPSIEMOro JTUO0/a MOJIb30BATEN0 HEU3BECTHO,
TO YCTaHABJIMBAIOT CIIEAYIONIUE apaMeTpsl pa3BepTku: oT MuHyc 40 B no mmoc 40 B ¢ marom 0,1 B.
B cooTBeTcTBYIONINX MOJSAX BBO/IA YCTAHABIMBAIOT:

‘6C 29 13 7.

- “Crapr - “-407;

- “Cron” - 40;

- “Illar” - 0.1, mpu stom Ha mone “YUucno maroB” MOSBUTCS KOJUYECTBO IIAroB

(cTyneHek) HeoOXOAUMBIX 711 OopMHUpOBaHUs Takoi pazBepTku — 801.

Ecnu nns mosb3oBatelnss BaXKHBIM IAapaMETPOM SIBJISIETCS KOJUYECTBO IIaroB U HEOOXOJMMO
OTPAaHUYUTHCS MEHBIIUM 4HUCJIOM IaroB, Hanpumep 400, Ha none “Yucno maroB” ciaeAayeT ykaszaTh
400, ipu sTom Ha moste “Illar” mosBuTCS HEeoOXoaUMast 71 ATOro BenuduHa 1mara 0.2 B, BeipakeHHas
B OKcrioHeHIMaTbHOM (popmate 2.0e-001.

Ilpumeuanue - 3nech e yKka3pIBaeT Ha SKCIIOHEHUMAIBHBIA (JOPMAT YKCIIa, @ YACIO CO 3HAKOM
PaCIIOJIOKEHHOE MTOCIIE € YKa3bIBAET MOPSAAOK.

Jlanee OCYIIECTBIISIIOT HACTPOMKY BPEMEHHBIX IapaMeTpoB, BHIOpaB 3akiaaky “‘BpemenHbie
napametps!”. [lepexmouarenn Umnyabe u TIME 10omkHBI ObITh BBIKITIOUEHBI.

VYKa3bIBalOT BpEMsI MHTEIPUPOBAHMSI, YCTAHOBHUB IEPEKIIOYATENb B OAHO M3 IOJOXKEHHM:
Beictpo, HopmanabsHo win Mennenno. [Ipu stom B nomsax 3agepxkku “Hawanpnas” u “Ha miar”
HOSIBJISIFOTCSI MUHMMAJIBHO JTOITYCTUMbIE 3HAaYEHUS 110 YMOJIYaHUIO.

BriOuparot By pa3BepTKU ¢ OJHUM HAKIOHOM (110 YMOTYAHHIO).

Ilepexmtouarens ABTOYCTAHOBKA IMANA30HOB HA KaKAOM IIare - BHIKIIOYCH.

Jlanee oCyIIeCTBISAIOT HACTPOIKY apamMeTpoB Ha 3aknajke “IT'papuk’:

- “I'papux” - VAX_DIOD;

- “Ocp X” - Ug;

-“Ocb Y1 (neBast)” - Ia Ha nuHUU 2,

- “TekcT cBepxy” - 3aBucumocts la ot Ua;

- “Tekcr cHU3Y” - Orpannuenue o la 2.5 MA;
- “Pexum X” - LIN;

- “Pexum Y17 - LIN.

Ocy1iecTBIAIOT HACTPOMKY MapaMeTpoB Ha 3akiaake “Pacder”. 3amaHue mapaMeTpoB Ha ATOH
3aKJIaJIKe JTOJKHO COOTBETCTBOBATH MapaMeTpaM IMpeablaylinX 3aknanok. [Ipenmnonoxum, nHTEpecyer
sHauenne Ua mpu 3HaueHusx Toka vepe3 muon (Ia) 1 m 1,5 MA u compoTuBiIeHHE AMOJA HA 3TOM
Y4acTKe XapaKTEePUCTUKH.

3anonustor nois “Ilapamerpa 17 cnenyronum o6pazom:

- “HanMeHoBaHMe HCKOMOTO napameTpa’ - Ug;

- “HaunmeHoBaHUe 3a1aBa€MOU BEIUYNHEBL’ - la.

VYcranaBnuBator nepexitovyatens HalTH 3HaYeHHMe apryMeHTa MO 3HAYeHHI0 (PyHKUMH B
nosioxenne Bkioueno. Beiduparor “Oynkiuto mo ocu Y17 (1o yMoruaHuio).

“Jluans” - 2.

“Touka ouepenu 2~ 0 (10 yMOTYaHUIO), T.K. pa3BepTKa BTOPOH OUYEPEIN HE 3a/1aBaJIach.

3amaBaeMble 3HAUCHUS:

“3gauenue 1”7 -1 m;

“3nauenue 2”7 -1.5m.
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YcraHaBnuBaT Tepekiodarens @opmyiaa B monoxenue AX/ AY, d9TO COOTBETCTBYET
pacueTy COnmpoTHUBJICHHS AMOa Ha BeIOpaHHOM yuacTke BAX, R = AU/ Al.

Ecin HeoOXoIuMoO OCYIIECTBUTH JOMYCKOBBIM KOHTPOJIb JMOJA IO PAacYeTHON BEIUYUHE
AU/ Al, To B okne “IloporoBpic 3HAUYE€HHUS UCKOMOM MepeMeHHOW 3akmaiku ‘‘Pacuer” ykasbpIBarOT
MUHUMAaJIbHOE 1 MAKCUMAJIbHOE 3HAUEHUS 3TOW BETMYMHBI B COOTBETCTBYIOUIMX IMOJIAX BBOJA.

Ecnu, kpome TOro, HHTEpECYET NOMYCKOBBIM KOHTPOJIb MO BeIMYMHE HanpshkeHus Ha nuonae Ua
OpU TPOTEKaHUM Yepe3 Hero HEeKOTOpOro Toka, Hampumep | MA, criexyeT 3aloJIHUTH
cooTBeTcTBYonMe noss “Ilapamerpa 2”, ykazaB Ipu 3TOM MUHUMAJIbHOE U MAKCUMAaJIbHOE 3HAYCHUS
MHTEPECYIOIEro apaMerpa.

Haxxumarot kaonky OK. Bce nmapamerpsl uamMepeHus 3aaHbl.

Jlanee HeoOXoauMO yKa3aThb Bui 3amycka. B wmenio “Tlapamerpbl” BBIOMpAIOT KOMaHIY
“3anyck”. B oTKpBIBIIEMCSI OKHE YCTaHABJIMBAIOT MEPEKIIIOUATENb 3alyCK B HYKHOE TosioxkeHue. [lpu
HEOOXOMMOCTH YacTOH CMEHBI PEXKHMMOB M3MEPEHHMH 11€1eco00pa3HO OCTaBUTh IMEPEKII0YaTeNhb
3anycka B nosoxxeHue C maHenu ynpaBjeHHMsl, B KOTOPOM OH M HaxOJUTCS 10 YMOJIYAaHHIO.
Haxumarot kHonky OK.

JUis mpoBeneHUs HM3MEpeHUN HaxxuMaroT KHonky M3mepenue. Ilo 3aBepmienuu mnponecca
u3MepeHus Boiaercs coodmenue “Msmepenne 3akonueHo”. Haxumaror knonky OK.

B okne “Otuer” rinaBHOroO OKHa MPHUIIOKEHHUS MOSBISETCS CTPOKa OTYETa O MPOBEACHHOM
U3MEpPEHUH C pe3ybTaTaMM pacuera napamerpa 1 (mapamerpa 2), eciiyd nmapameTpsl Ajs pacueTa Obuin
3aJaHbl Ha 3akiagke “‘Pacuer” B pexxume “Hactpoiika mapameTpoB U3MEpPEHUS .

Ecnu Obutn 3aaHbl MOPOroBbIE 3HAUEHUS JJIsl IPOBEACHUS KOHTPOJIS Ha yKa3aHHOW 3aKIajKe,
TO PSAIOM CO 3HAUYE€HHWEM HCKOMOro mapamMerpa OyIeT MpOCTaBJI€H 3HAYOK TOJHOCTH/HETOJAHOCTH
(Hanuuue 3Ha4Ka (*) — HEroJAHOCTB).

Kaxxnprit mocnenyronuii 3amyck OyaeT 100aBiIATh HOBYIO CTPOKY B OTYeT. UTOOBI COXpPaHUTH
OTYET O BCEX IMPOBEICHHBIX H3MEPEHHUAX B DIIECKTPOHHOM BHie (B (aiiie ¢ pacmupeHuem *.txt),
HaXUMAaIOT KHONKY OT4eT B I1aBHOM OKHe npuioxeHus. [lo Haxaruto kHonku HoBblil mpoucxoaut
O4YHCTKA OKHA “OTyer”.

I'padux BAX nuoma MOXKHO MPOCMOTpETh, Ha)kaB Ha KHOMKY I'paduk. Uncnennoe 3HaueHue
KOOpJAMHAT MHTEpecyomeil Toukn Ha rpadguke BAX MOXHO HaiiTH, €clii yCTaHOBUTH B 3TOW TOUYKE
KypCOp ¥ HaXaTh JIEBYIO KHONKY “MbIlN”’. BeiOpaHHast Touka OyeT oTMeueHa KpaCHbIM MapKepoM, a
ee koopAuHATHI 10 ocsiM X, Y1, Y2 Oyayr oroOpaskeHsl B crpoke “Marker” Haz rpadukom. I'padpuk
MOXXHO COXpPaHMTh B OTJENbHOM (aiie “*.bmp ”, BOCHOIb30BaBIINCH KOMaHIOW “CoXpaHUTh’ B
MeHIo okHa “T'paduk”.

[To Haxxaturo kHomkW Tabuauma Ha SKpaHe MOSBISIETCS OKHO ““Tabnuiia n3MEepeHHBIX TaHHBIX
C JAaHHBIMU, COOTBETCTBYIOIIMMHU TpaduKy. DTU JaHHBIE MOXHO COXPAaHUTh B AJIIEKTPOHHOM BUJE
(daitn *.tab), Bocmonb3oBaBIIUCh, KOMaH/0H “CoxpaHuUTh” B MEHIO OKHa ‘“Tabnuiia M3MEpeHHBIX
JAHHBIX’, TPUYEM COXpaHsSIEMbIC TaHHBIC B 3aBUCUMOCTH OT TOJIOKECHUS mepekiovarens “Jo6aButp”
nin “OO0HOBHUTH” OyayT MO0 MO0ABIATHCA B yYKa3aHHBIN MoJib3oBaTesieM (aili (MPearnoIoKuM st
nanpHenmeir oopadbotku ¢ momorisio EXCEL), m160 coxpaHAThCs B OTIEIBLHOM daiie.

Bce ucxoanble mapameTpsl Ui IPOBEIACHMS HW3MEPEHUS, a TAK)KE PE3YyNbTAaThl MOCIEIHETO
U3MEPEHHUsT MOKHO COXpaHHMTh B (aitne momenu m3mepenus (*.mod) mo komanme “CoxpaHuTh” B
MeHIo “@aiin” II1aBHOTO OKHA MPWIIOKEHUs, ecliu (a1 MOJENH yXe CYIIECTBYeT M ObLI 3arpyxeH,
1160 B HOBOM (aiiie *.mod no komanje “CoxpaHHUTh Kak” yKa3aHHOTO MEHIO.
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Ipunoxenue B
(oGs3aTenbHOR)

Kaaundposka npubopa

B.1 KaniuOGpoBka BBITIOTHAETCS TP BBIMYCKE MPUOOpa U3 MPOU3BOACTBA U TIOCIIE PEMOHTA (TIpH
3aMEHE JJIEMEHTOB) B CIy4ae HECOOTBETCTBUS METPOJIOTMYECKHX IMapaMeTpOB W 3aKII0OYacTCs B
KOPPEKIINU KATMOPOBOYHBIX KOI(P(UIIMEHTOB.

KamnOpoBka mpoBOAWTCS  KBATM(DUIMPOBAHHBIM  CIICHUAIMCTOM, KOTOPBIA  TOJDKEH
NpEACTaBIsATh cebe, YTO HOpMHUpyeMass TOYHOCTh NpHOOpa OmpeaessieTcs TIIATeIbHOCTHIO
NPOBEICHUST KaTHMOPOBKH, 3aBEpIIAEMON BHECCHHEM KalHMOpPOBOUYHBIX KOHCTAaHT B mamsth [IK, u
3ayaercs B quarnas3one temmeparyp (20+5)°C.

Onucanusi KHOMOK MeHI0O M "okoH" B pexxume "KammOpoBka" mpuBeneHB B PYKOBOJCTBE
nosas3oBaress (14 "Kamubposka").

[Tonnas kanuOpPOBKa BKIIIOYALT:
- aBTOKAIHUOPOBKY (10 6HYMpPEHHEMY UCHOYHUKY);
- KanuOpOBKY 1O 00pa3loBOMY aMIiepMeTpy (no sHewHemy usmepumento).

B.2 Aéemoxanuoposka

ABTOKAIMOpPOBKA TIpeAHA3HAYEHA I YMEHBIICHHs OMOJHUTENbHOW morpemHoctu MU,
BBI3BAHHOIl M3MEHEHHEM TEeMIIepaTypbl OKpPY)KaIOLEero BO3JyXa WM camopa3orpeBoM mpubopa B
nporecce paboThI. [Tpu »TOM ormepanuio aBTOKaIMOPOBKM MPOBOJAWUTH MO HCTEYEHUH BpPEMEHU
YCTaHOBJICHHsI pabodero pexuma nmpuoopa (He MeHee 15 MUH mociie BKIIFOUCHUS ).

Omneparnueii aBTOKQIMOPOBKH BBITTOIHSIETCS:

- IpeABapUTENbHBINA KOHTPOJb M 1o morpemHocTy u3MepeHus HalpsHDKeHUs M TOKa Ha Beex
JMara3oHax U3MEPEeHHH, Ha OTCYTCTBHE OMMOOK npu noakirouenn BXOA U, | / BBIXOJA U, | UU;

- KaMOPOBKA U3MEPUTEIISI HATIPSKCHHS M UCTOUYHUKA HAIIPSHKCHHUS,

- KaIMOpOBKa CMEIIEHHsI UICTOYHHKA U U3MEPUTEINS TOKa;

- OIpeJesieHHe MOMPAaBOK KaTMOPOBOYHBIX KO3()(PUIIMEHTOB HCTOYHUKA U U3MEPHUTENS TOKA I10
BHYTPEHHEMY OIIOPHOMY PE3UCTOPY.

B.2.1 lMNopsigok npoBeaeHns aBTokannbpoBku

B.2.1.1 IToaxmouatror YK1 (mnmm YK2) k npubopy ¢ ycranoBienusivu MO (mmu UMW) B
cooTBeTcTBUM ¢ pucynkamu A.1, A.3 npunosxcenun A. lpu 3tom k YKI1 nnn YK2 He A0KHO OBITh
HOJKIIOYEHO HHMKAKUX BHEITHMX Harpy3ok, NpHOOpPOB WM HCCIEAYeMbIX OOBEKTOB, T.K. 3TO
OPUBEJIET K MCKAKECHUIO PE3YJIbTaTa aBTOKATHOPOBKH.

Ecmm B kammbGpyemom npubope ycranosnensl MU/, To BXOA U, | u BBIXOJ U, | xaxmoro
NN]J] nomkHBI OBITH COCIMHEHBI MEXIYy COOOM C TOMOIIBIO KaOelss WIM TOAKITIOYEHBI K
COOTBETCTBYIOIUM rHe3gaM YK2.
B.2.1.2 Betbupator  mento  "KamuOporka"\"IlapamMerpsnl pexxumMa KaJuopoBku” 1100
F

Ha)XKMMAIOT KHOIIKY Bl rrasroro oxma npuioxenus. [Ipu 5ToM Ha 3KpaHe MOHUTOpa OTOOpa)KkaeTCs
cooTBeTcTBYyIolIee okHO "[lapameTpsl pexnma KaauOpoBKU'.

[IpoBenenue pexumMa aBTOKAIMOPOBKM YCTAHOBJICHO [0 YMOJYaHHIO (TIEpEKIIOYaTeNh
Kaau0poBKa yCcTaHOBIICH B TIOJIOKEHHE ABTOKAIMOPOBKA).

B.2.1.3 YcranaBnuBaroT HoMep kanuodpyemoro NU.
3amyck mporecca KaluOpOBKH OCYIIECTBIIAIOT HaxaTreM KHOMKH Ilyck B OTKpBITOM OKHeE.

Knonka COpoc ocymiecTBiIsieT BEIXO/ U3 peXUMa KaTUOPOBKU.
[Tporniecc aBTokanubpoBku oguoro MU mpoucxoaut B TeyeHue ot 1,5 10 2 mMuH.
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B.2.1.4 Ycnemnoe npoxoxaeHue aBTokanuopoku MU moaTBepkaaeTcs COOOIEHUEM:
"Aprokanmuoposka N <Homep kanubpyemoro N> 3akonuena"

Ecnu B pesynbrare npeaaputenabHoro koutpoiast UM Oyayt oOHapyKeHbI OIINOKH, BBIIACTCS
cooO1ieHue:

"ITpubop Heucnpasen! O6HapyxeHO <4MCNo> ommbok! XKenaere mpocMOTpeTh MepeueHb OmuOoK?"
[Tepeuenp omMOOK MOXKHO MPOCMOTPETH B OKHE COOOIIEHHUH ITTABHOTO OKHA MPUIIOKEHHS.
dopmar cooOrieHus 00 OIMOKax: WU <Homep UN> nencnipaBen (<HanMEHOBaHWe TeCTa>)

Ecnm B pesynbrare pacuera mompaBOYHBIX KOA()(PHUIIMEHTOB MO TOKY, OOHAPYKEHBI OIIMOKH,
BBIIAETCS COOOIIECHYE:
"AprokanuOpoBka npepsana! MU <Homep kanubpyemoro N> uwencnpasen!”

B.2.1.5TloBropsitor omepanuio aBrokamuopoku (B.2.1.3, B.2.1.4) mis ocrampaeix UW B
npuoope.

Ilpumeuanue — Jyi1 TOBBILIEHUS TOYHOCTH HM3MEPEHHUs aBTOKAIMOpPOBKY Kaxiaoro WU
peKoMeEHAyeTCs TPOBOJUTH HE MEHEE IBYX pa3 MOJAPSA.

B.2.1.6 HoBbie 3HaueHus kaauOpoBOYHBIX ko3¢ dunmuentoB oyayt B namsatu [IK mo Tex mop,
nmoka He OyneT 3akpbiTo npuiiokenne LIDER.

CoxpaHeHHE HOBBIX KaJTHMOPOBOYHBIX KOI(P(GUIIMEHTOB B TACMOPTHBIA ¢aia mnpudopa
(PSW\<3aB. Ne>.psw) MIPOU3BOIUTCS B OKHE
"Kanmubposka"\"Tabnuua kanmbpoBoyYHbIX KoadpduumeHtoB" 1o komanme "CoxpaHuTb" mocie
BBEJICHHS TapoJIs (Bo M30eKaHNEe HECAHKIIMOHUPOBAHHOTO JIOCTYIA K MACIOPTHOMY (aiiy mpudopa).

B.3 Kanubpoexa no oopasuoeomy amnepmempy

Kanunbposka no o6pa3suoBoMy amnepMeTpy BKIOYAET :

- KaJIMOpPOBKY UCTOYHUKA U H3MEPHUTEIS TOKA;

- OmpeJesieHHe COMPOTUBIICHUSI BHYTPEHHETO OTIOPHOTO PE3UCTOPA.

K mporeccy kamuOpoBKH 110 00pa3loOBOMY aMIIEpMETPY IMPUCTYIIAIOT TOIBKO IOCIIE YCIIEITHOTO
3aBEPIICHUS aBTOKAITHOPOBKH.

KannOpoBky B peknMe MCTOYHHMKA M U3MEPHTENST TOKA IMPOBOIST IMMOOUYEPEAHO IS KaKIOTO
NN (cornacHo Momudukanuu npudopa) myTeM HU3MEPEeHHs IeHCTBUTEIBHOTO 3HAYCHHUS! BBIXOHOTO
toka M BHEMIHUM 00pa3nioBsIM amriepMeTpoM. Onepanui KaTnOPOBKH MPOBOST C IIOMOIIBIO TECTOB
(CALIBR\AMPER\Test_20nA - Test_200mA ¢atina Certif.mod) B Toukax cormacuo tabnuie B.1.

B.3.1 MNMopsigok nposedeHns kanubposkn no 0bpasLoBoMy amnepmeTpy

B.3.1.1 IloaroraBnuBaror npudop u obOpasnosBeie cpenacrsa uamepenuit (CHM) k pabore B
COOTBETCTBUU C UX IKCIUTyaTallUOHHOM JTOKYMEHTALUEH.
[TporpeBatot mpudop He meHee 1 4.

Ilpumeuanue — Ecnu B miporiecce KaTMOPOBKHA HEOOXOIUMO BBHIKIIOUUTH MPHOOP, TO TOCTE
MOBTOPHOTO BKJIIOUEHHUS HEOOXOIMMO CHOBA MPOTPETh MPUOOP.

B.3.1.2 IIpoBoasT aBTOKaIMOpOBKY BeIOpaHHOTO MM HE MeHee BYX pa3 MOApsL.

B.3.1.3 Cob6upatot cxemy cornacuo pucyHky B.1 s MO (wnum pucynky B.2 nns UWT).

Ecnu B xanubpyemom npubdope ycranosnenst MW/, To BXOA U, | u BBIXO/ U, | kaxmaoro
NNl nomxHBI OBITH COCNWHEHBI MEXIy CO00M C MOMOIIBIO Kadels WM TOIKIIOUYEHBI K
cooTBeTcTBYIOMNM rHe31aM YK2 (cm. pucynku A.1, A.2 npunoscenus A).

B.3.1.4 Bemonnstor komanay "KanubOposka"\"COpocuTh MONPaBKH MO TOKY'' TNIABHOI'O OKHA
IPUJIOKEHHUS.
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B.3.1.5 B ¢aiine Certif.mod seiouparor rect CALIBR\AMPER\Test_20nA.

B.3.1.6 Ha amnepmerpe yCTaHABIMBAIOT PEKUM HU3MEPEHHS MOCTOSHHOTO TOKAa M JUaIa3oH
U3MEPEHUS B COOTBETCTBHUH C MIPE/IEIbHBIM 3HaUYCHHEM TOKa JJIsi BLIOPAaHHOIO TECTa.

Ilpumeuanue — Ilpu ucnons3oBanuu ammnepmerpa A2-1 nuanazons! u3mepenus — 10, 100 HA,
1 MKA.

B.3.1.7 Ilepexonsat B okuo "lMapameTpbl\HacTpoika napameTpos namepeHns\Mctounuk Usmepurens”,
yCTaHaBIUBAIOT HOMep Kanubpyemoro UM u Haxkumarot kHonky OK.

B.3.1.8 3arem Haxumaror KHONKy W3mepeHue, pacrnojoXEHHYO B TJIABHOM OKHE
npuinoxkenusa. Ilpu 3Tom Ha BbIxoge kamnmbpyemoro MU ycranaBianBaeTcsi TOK B COOTBETCTBUU C
tabnuieit B.1 (mociemoBaTenbHO TOUKH MPOBEPSEMOTO quarna3oHa, ¢ MHTepBajgoM okojo 10 ¢).

CHUMaIOT JEeHCTBUTENbHbIE 3HAUYEHUS HYJIEBOTO U TMOJIOKUTEIBHOTO MpPENeIbHOr0 TOKOB,
U3MEpEeHHbIe O00pa3lOBBIM BHEUIHUM aMIEpPMETPOM (C y4eTOM 3Haka HyleBOro Toka). CHsATbIe
nokazaHust GUKCUPYIOT (Ha Oymare).

[Tocne mosiBienus coodmenus "M3mepenue 3akonueHo’” HaxknuMaroT KHonky OK.

B.3.1.9 ITosropsitor B.3.1.6-B.3.1.8 s  kaxpmoro jauanma3oHa TOKa,  BbIOMpas
[OCJIEIOBATEIbHO  COOTBETCTBYIOIIMH TECT M  YCTaHABIMBash COOTBETCTBYIOIIMI  JUamna3oH
00pa3oBoro ammnepMerpa coriacuo tadnuie B.1.

B.3.1.10 Beibupator menio "Kamubposka"\"[lapameTpsl pekumMa KaJuOpoOBKHU", yKa3bIBalOT
Homep kammOpyemoro WU, pexum "Ilo oOpasmoBomy ammepmerpy" W HaXHMAIOT KHOIKY
Ioka3anusi 00pa3uoOBOro ammnepMeTpa.

CHsaTble paHee TOKa3aHUs 00pa3IoBOTO amriepMmerpa mis kamubpyemoro MU ¢ momormisio
knaBuatypsl [1K 3anocsaT B Tabmmmiy "[loka3zanust o6pa3iioBoro ammnepmerpa'.

BrinosiHeHHOE A€CTBHE MOATBEPKAAIOT HAKaTUEM KHONIKU [IpMMeHUTh.

B.3.1.11 Jlanee 3amyckaroT mporiecc KamuOpoBKy HaxxaTueM KHonku Ilyck.

[Ipu 3TOM MPOUCXOIUT IMEpecueT 3aHECEHHBIX paHee MoKa3zaHuM 00pa3LoBOro amrepMeTpa B
KaJTMOpOBOYHBIE KO HUITHCHTHI.

MNpn npoBegeHMn KanuMbpPOBKM creAayeT  BbIMOMHATb  YKa3aHus MO MOAKMHYEHUIO
BXO40B/BbIXOL4OB NpMbopa, BO3HMKAIOLWMNE Ha SKpaHe MOHUTOpA.

Ycnenrnoe npoxoxaenue kanuoposku UM moaTeepkmaercs cooOmeHneM:
"Kanubposka M1 <Homep kanubpyemoro N> 3akoruena"

B.3.1.12 3nauenus KamuOpPOBOYHBIX KOADOHUIIMEHTOB MOXKHO MPOCMOTPETh B TaOJMIE, B
pesyibrare Beioopa meHio "Kamnbposka"\"Tabnuua kanmbpoBoUYHbIX KO3 hULIMEHTOB" .

KanubpoBounbie ko3((PUIMEHTHI, a TakXe CMEUICHHS M KOHCTAaHThl yKa3aHbl B TOM e
MOPSIZIKE, YTO U B COOTBETCTBYIOIIEM NacriopTHOM (paitie mpubopa ans Bcex MU, mpucyTCTBYrONMX B
JTaHHOM Moau(uKauy mpudopa.

B.3.1.13 CoxpaHstoT HOBBIE KaTuOpPOBOYHbIE KOA(PQHUIMEHTH B MAacHOPTHHIN (ailn mpubopa
(PSW\<3aB. Ne>.psw), mimst gero B okHe "KamuOposka'\"Tabnuua kanmbpoBoYHbIX K03hULUeHTOB"
BbIOUpatoT koMauay "COXpPaHMTL" 1 BBOJST mapoiib (BO W30C)KaHUE HECAHKIIMOHMPOBAHHOTO JIOCTYIIA
K nacrnoptHoMy (aiiiny mpubopa).

B.3.1.14 IloBropsitoT kanubpoBky (B.3.1.2 - B.3.1.13) nns ocransasix MU B mpubope.

B.3.1.15 IIpoBepsitoT  METPOJIOTUYECKHE XApaKTEPUCTHKKA MpuOOpa Ha COOTBETCTBHE
TpeboBaHUsIM TEeXHUYECKUX YCIOBHM I METOIUKH TOBEPKH.
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Taomuua B.1

KoneuHoe 3HaueHue 3HaveHME KonTponupyemsiit Tecr Buemnuii
nmuanasona ly 00pa3IoBoi CHIIbI | (HOMHHAIbHBIN) BBIXOTHOK amIepMerTp
IOCTOSTHHOTO TOKA TOK aMIIEPMETPOM CALIBR\AMPER\
20 HA -10 HA - Test_20nA A2-1
0 HA 0 HA
10 HA 10 HA
200 HA -100 HA - Test_200nA
0 HA 0 HA
100 HA 100 HA
2 MKA -1 MxA - Test_2uA
0 MKA 0 MxA
1 MKA 1 MxA
20 MKA -10 MxA - Test_20uA B7-46
0 MKA 0 MxA
10 MmxA 10 MxA
200 MKA -100 MxA - Test_200uA
0 MKA 0 MxA
100 MKA 100 MxA
2 MA -1 MA - Test 2mA
0 MA 0 MA
1 MA 1 MA
20 MA -10 MA - Test 20mA
0 MA 0 MA
10 MA 10 MA
200 MA -100 MA - Test_ 200mA
0 MA 0 MA
100 MA 100 MA
Ilpumeuanusn

11lpu mnpoBeaeHHMM KaIMOPOBKM pa3pemiaeTcs MNPUMEHSITh JIpyrue oOpasloBble CpEACTBa
U3MEPEHUH, OOECIeYNBAIOIINE HW3MEPEHUE COOTBETCTBYIONIMX MapaMeTpoOB C TpeOyeMoid
TOYHOCTBIO.

2 I1pu ucnonn3zoBanun amnepmerpa A2-1 auanazonsl uamepenus — 10, 100 HA, 1 MkA
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o
1 1A — I °
A2-1 O------0 K2 - O BXOJ/BBIXOJ U, |
(B7-46) — RO
|= K1 S
Ix 0O (@]
L OBIINHA BZE O
(I_Bx 8 O 0O o) K2 O OBLIUI

A2-1 - nuxoammnepmerp;

B7-46 - BonmpTMETp yHUBEPCATILHBIN;

VK1 - ycrpoiictBo koHTakTHpYytomiee YKI n3 komiuiekra npudopa;

K1 - kabenb Tr4.854.966 u3 komiuiekra A2-1 (kabenb K3 u3 komiiekra B7-46);

K2 - kabenp “007” U3 KOMIUIeKTa mpudopa — 2 mT.

Ilpumeuanue - Ilpu omnpeneneHHWH OCHOBHOW TOTPEIIHOCTH (HOPMHUPOBAHUS (M3MEPEHUS)
nocTossHHOro Toka Ha muamnazonax 20, 200 mxA, 2, 20, 200 MA BmecTo muKoammepmerpa A2-1
HCITONTB3YIOT BOIbTMETp B7-46.

Pucynox B.1 - Cxema moaxmoueHus npuOopoB i mpoBeneHus kamubposku HNNO mpu
(GopMHpPOBAHUU M U3MEPEHUU TOCTOSTHHOTO TOKA

VK2 ITPUBOP
1 1B |- (I/II/II[ Ne )
A2-1 O:----0O K2 O BXoA U, |
(B7-46) 1A |
) [ | =
I- K1 5 o K2 O BbIXOX U, |
|X O (@) .
0 L oBmMiA | —— .
(ISX 8 0 o K2 O OBIIuii

A2-1 - nukoammepmerp;

B7-46 - BonmpTMETp yHUBEPCATILHBIN;

YK2 - ycrpoiicTBo KoHTakTHpYytomiee YK2 n3 komiuiekra npudopa;

K1 - kabenb Tr4.854.966 u3 komiuiekra A2-1 (kabenb K3 u3 komiiekra B7-46);

K2 - kabenp “007” u3 KoMIUIeKTa mpudopa — 3 mIT.

Ilpumeuanue - Ilpu omnpeneneHHMH OCHOBHOW TOTPEMIHOCTH (HOPMUPOBAHUS (M3MEPEHUS)
nocTossHHOro Toka Ha amamna3zoHax 20, 200 mMxA, 2, 20, 200 MA BMmecTo muKoamrepmerpa A2-1
HCITONB3YIOT BOIbTMETP B7-46.

Pucynox B.2 - Cxema moaxmoueHus npuOopoB i mnpoBeneHus kanuOposku MU mpu
(opMHPOBAHUU M U3MEPEHUU TOCTOSTHHOTO TOKA
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Kopemok tamona Nel

Kopemoxk Tanona Ne2
oopa MUIIIII-1

Ha rapaHTHHHBIA PEMOHT NPH

oopa MHIIIII-1

v

Ha FapaHTUHHBIA PEMOHT MPH

v

N3par

noipkHocTh, ®HO, moanucey

JUHHA OTpe3a

ara

noipkHocTh, ®HO, moanucey

JIMHHUA 0Tpe3a

nara

Ipunoxenue I

(oGs3aTeBHOE)
I'apanTHiiHBIE TAJTOHBI
Tamon Nel
Ha rapaHTUHbIA PEMOHT M3MEpUTENS NapameTPOB NOyNPOBOAHMKOBbIX NPUBOPOB
unnn-1 ...
Usrotosutenn: OAO "MHMUIIN", 220113, r. Musck, yi. 5. Konaca, 73
3aBoackon Ne [laTa n3rotoBneHus

MpoaaH

HAaMMCHOBAaHUC OpTraHU3aIluu
[ata npogaxm

LLiramn TOprytoLLen opraHu3aumum

JIN4YHas IoAInCh

Bnageneu v ero agpec

(haMuIHst, OMUCH
[MpuynHa HencnpaBHOCTY:

[pVHAT Ha rapaHTUitHoe oBcnyxneaHne
PEMOHTHbBIM NPeaNPUATUEM:

MeyaTb pykoBOAUTENS
PEMOHTHOrO NpeanpusTUs

nara HOOMNUCH
Tamon Ne 2
Ha rapaHTUNHBIA PEMOHT  M3MepUTENs NapamMeTpPOB NOJyNPOBOAHUKOBLIX MPMOOPOB
unnn-1 ...
UsrotoButenb: OAO "MHUIIN", 220113, r. Munck, yi. 5. Konaca, 73
3aBopckon Ne [laTa n3rotoBneHus

MpogaH

HaMMCHOBAHUE OpraHHU3aliuu
[aTa npogaxu

LLItamn ToprytoLen opraHu3aLmm

JIMYHas MMOAIINCH
Brnagenew u ero agpec

(baMI/IJ'II/ISI, IIOAIMUCH
MpnunHa HencnpaBHOCTM:

[MPUHAT Ha rapaHTuitHoe obcnyxuBaHne
PEMOHTHbBIM NPEANPUATUEM:

MMeyaTb pyKkoBOAUTENS
PEMOHTHOTO NPeanpuaTUs

ara MOIITACH
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HepequL npennpnﬂTnﬁ, OCYIIECCTBJIAIOIINX FapaHTHﬁHOE
H nocnerapaHTnﬁﬂoe oﬁcnymnBaHne npnﬁopa

r. MuHCK
1 OAO “MHHUIIN”
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