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Hacrosimee pykoBoacTBO 1o skcrutyaranuu (P3) comepXuT cBeeHUs O MPUHIIAIIE PaOOTHI,
YCTPOWCTBE U KOHCTPYKIIHMH, XapaKTEPUCTUKAX H3MePHUTeNs MapaMeTpPoB MOJIYNPOBOJIHUKOBBIX
npudopos MIIIII-1 (o TekcTy - MpHOOP) W yKa3aHHsA, HEOOXOMUMBIC [JIS NPABHILHOM M
0e30macHOM ero KCITyaTalluu. [Tpubop COOTBETCTBYET TY Pb 100039847.053-2004
“HN3meputenu mapameTpoB MOIyNpoBOAHUKOBBIX puoopoB UIIIIII-1". Texuuueckue ycinoBus.

[Tpubop wmmeer 6GasoByro wmozaens HWIIMII-1 u momudpukamuu WIIIIII-1/1 — UIIIIIT-1/6,
oTanyaromuecs koaudectsoM MO wmun M.

[Ipu u3yyeHUH U dKCIUTyaTaluu nMprudopa He0OXOAUMO JAOMOIHUTEIBHO UCIIONIB30BATh JOKY-
MeHT “IIporpammuoe obecrneuenue “LIDER”. PykoBosacTBo nonb3oBatens YIII5111.00250-01 90 017

Bremrnuii Bua npubopa npuseieH Ha pucyHke 1.1.

BHUMAHMUE!

HE BKJIFOYATB [TPUBOP, HE U3YUYUMB HACTOSIIIEE PD.

Ilpu noxynke npubopa uepes mop208yio cems.

- TPOBEPUTH €ro paboTOCIOCOOHOCTE;

- TPOBEpPUTH HAJMYME TAJOHOB HAa TApAaHTUHHBIA PEMOHT W CBEPUTHh HOMEP M THII
IPUOOPETEHHOro NMPUOOpa C YKa3aHHBIMU B TapaHTUIHOM TaJIOHE;

- yOenuTbCs, YTO TapaHTUHHBIC TAJOHBI 3aNIOJHEHBI (ITOCTABJICH INTAMIT OpPTaHU3ALUU
MpoJIaBIlIel IPUOOP U yKa3aHa JaTa MpoIaXKu);

- TPOBEPUTH COXPAHHOCTH MJIOMO U KOMIUIEKT IIOCTaBKH MPUOODPA.

Hcnosb3yemMblie cCOKpalieHHs

- BAX — BoJsIbT- amIniepHas XapaKTEpUCTHKA,

- BUpTYyaJibHasl [TaHeJb — IPOrpaMMHasi Iepe/iHss aHes b YIpaBJIeHUs IPUOOpOM;

-UN - ucrounuk-uzmepurens ™oaynu MHNO wnmu MW QyHKUIMOHAIBHO CBS3aHHBIE C
00BEKTOM KOHTPOJISI U BBINOJHSIOMNE (DYHKIMM MCTOYHMKA TOKA (HANpsHKEHHUsS) U HU3MEpEHUs
HaNpsDKEHUs WIK TOKa);

- MO - uCTOYHUK-U3MEPUTEIH OTHONPOBOAHBIIN;

- U1 - nCTOYHUK-U3MEPUTEIND IBYXIIPOBOIHBIN;

-TIK - mepcoHasbHBIN KOMITBIOTEp HE HIke Pentium 3;

-IIT - mosynpoBOAHUKOBBIN PUOOD;

-I10 - mporpamMMHoe o0OecrieueHue;

-OC - omeparmonnas cucrema (Windows™ 98/2000);

- OKHO - BCruibiBaroniee Ha skpad [IK MonanbHOE i HeMoJanbHOE OKHO;

- TTJI - TpaH3UCTOPHO-TPaH3UCTOPHAS JIOTHKA,

- YK - ycTpolCTBO KOHTAKTHPYIOIIEE.

Pucynox 1.1 — M3mepuTtens napaMeTpoB MoaynpoBoAHUKOBBIX ipudopos UIIIIII-1/3. BHemHuii Bux



1 Onucanue u paéora

1.1 Ha3nauenue

1.1.1 A3mepuTtens  mapamMeTpoB  NOJYNPOBOAHUKOBBIX  mnpubGopos  HIIIIII-1
IpeIHAa3HAayeH s U3MEpPEHMsT M aBTOMATH3alluu KOHTPOJIS 3JEKTPUYECKUX IapaMeTpoB
MOJYIPOBOJHUKOBBIX NMPHOOPOB, aHANN3a UX (YHKIMOHAJIBHBIX 3aBUCUMOCTEH M OTOOpa)XeHHs Ha
9KpaHe BHEIIHETO MepcoHaTbHOro Kommbiorepa BAX mccnenyemoro oobekra B BHIE IpadUKOB U
TaOJIMII, pacyeTa Ha MX OCHOBE CTAHAAPTHBIX MApaMETPOB HCCIETYEMOTro 00beKTa, ((OPMUPOBAHHS U
3aI0JIHEHMSI OTYETA O MOJIyUYEHHBIX pe3yibTaTax.

[MpuGop umeer OazoByto Mmomens WIIIIII-1 u mommbukammmu WIIIII-1/1 — WIIIIII-1/6,
OTJIIMYAIOIINECS KOTUIECTBOM (0T ofHOTrO0 110 ueThipex) MU, kotopsie moryt 6611 MNO mm U/,

HccnenyeMplii 00BEKT MOJKIIOYACTCS K mpubopy ¢ momomipio YK (JUIsi KOMIIOHEHTOB B
KOPILyCE) WM MOAYJIS PUCOEAUHUTEIBHOTO U BHEIIHEN 30HI0BOM YCTaHOBKHU (IpU MCCIEAOBAHUN
AJIEMEHTOB Ha MOJIYIPOBOIHUKOBBIX IIIACTUHAX ).

1.1.2 OcHOBHOW 00JaCThI0 TPUMEHEHHUS SBIISCTCS MEKONEPAIUOHHBI  KOHTPOJIb
[IapaMeTPOB TECT- CTPYKTYp Ha MOJYNPOBOJHUKOBBIX IUIACTUHAX B IIPOLIECCE IPOU3BOJCTBA
MOJIyTIPOBOJHUKOBBIX NPUOOPOB B 3JIEKTPOHHOM IPOMBIIIEHHOCTH, BKJIIOYas aHainu3 Opaka, a
Takke wuccnaenoBanne BAX mnpu  pa3paboTke HOBBIX U3JENHA W TEXHOJOrud. Bo3moxHO
UCTIOJIB30BaHUE MPUOOPA IPU BXOIHOM KOHTPOJIE WK IS IOAOOpa MOIYIIPOBOHUKOBBIX TIPHOOPOB
110 3a/IaHHBIM [1apaMeTpam.

1.1.3 Ilpubop mnpemnasnaden miast padoTel oT BHemHero IIK mo mocnemoBarenbHOMY
untepdeiicy RS 232, mox ynpasnennem 110 “LIDER”.

1.1.4 Tlpubop mnpenHazHadeH s pabOTBHl OT CETH IEPEMEHHOTO TOKa HAaIpPsKEHUEM
(2204+22) B, wacroroii (50+1) I,

1.1.5 TIIpubop coorBerctByeT TpeboBanusim 'OCT 22261-94, a mo ycIIOBUSM NPHUMEHEHUS
otHocutcs K rpynmne 2 [OCT 22261-94 ¢ pacimpeHHBIM IHana30HoM pad0vYHuX TEMIIEpaTyp OoT 5 10
40 °C.

Hopmanvuvie ycnosus npumenenus.

- TemrepaTypa OKpyXkaromiero Bo3ayxa, °C 20 £ 5;

- OTHOCHTEIIbHAs BIAXKHOCTh BO3/1yXa, %o ot 30 no 80;

- arMmocdepHoe nasienue, klla (MM pr. CT.) oT 84 1o 106 (ot 630 o 795).
Pabouue ycrosus npumenenus:

- TeMIlepaTypa OKpy»Karllero Bo3ayxa, °C: ot 5 1o 40;

- OTHOCHTEJIbHAsI BIAXKHOCTh BO311yXa, % 1o 80 mpu Temmneparype 25 °C;
- atmocdepHoe nasnenue, klla (MM pT. cT.) ot 84 1o 106,7 (ot 630 10 800).

1.1.6 [Ilpubop coomeemcmeyem mpeboSAHUAM NO INEKMPOMASHUMHOU COBMECHMUMOCHIU.

YpoBeHb HHIAYCTPHATBHBIX PAJNOTIOMEX, CO3/JaBAEMbIX IIPUOOPOM, HE TIPEBBINIACT 3HAUCHUH,
ycranoBieHHbIX CTh 'OCT P 51318.22-2001 s o6opynoBanus kiacca b.

[Tprbop ycTOMUYMB K ANEKTPOCTATUYECKUM pa3psaM MpPU HEMOCPEICTBEHHOM (KOHTAKTHOM)
BO3JICUCTBUHM DJIEKTPOCTATUYECKOTO paspsiia - CTENEeHb JKECTKOCTH 2, KPHUTEpHH KadecTBa
¢ynakamonnpoBanus A mo CTh 'OCT P 51317.4.2-2001.

[Tpubop ycTOHYMB K AMHAMHUYECKAM U3MEHEHHSM HANPSDHKCHHS DJICKTPOIUTAHUS - CTEICHb
KECTKOCTH 2, Kputepuii kadectBa ¢pyHkiunonnposanus C mo CTh 'OCT P 51317.4.11-2001.

[Tpubop ycTOHYMB K HAHOCEKYHIHBIM HMITYJbCHBIM TIOMEXaM - CTENEeHb JXECTKOCTH 2,
Kputepuii kadectBa ¢pyHkumonnposanus B mo CTh TOCT P 51317.4.4-2001.

[Tpubop ycTOMYMB K MUKPOCEKYHIHBIM UMITYJIbCHBIM TTIOMEXaM OOJIBIIION SHEPTHH - 2 KIlacc
YCIIOBUM 3KCIUTyaTaluu, Kputepuid kadectBa Gpynkrmonuposanns B mo CTBI'OCT P 51317.4.5-2001.

[TpuGop ycToi4HB K pagrovyacCTOTHOMY JIEKTPOMAarHUTHOMY TOJIIO B TI0JIoce 9acToT oT 80 110
1000 MI'm wmampsokenHocthio 130 nbmMkB/M - cTemenp JkecTKocTH 2, KpUTEpUN KadecTBa
¢dbynaknuonupoBanus B mo CTh I'OCT P 51317.4.3-2001.



1.2 Texnuueckue xapaxmepucmuxu

1.2.11Tpubop umeet ot ogHOTO 10 YeThipex MI* (kanamoB) - onpenensercs MoauduKaIue.

1.2.2 Kaxnapiii U obecnieunBaeT popMuUpoBaHUE MOCTOSHHOTO TOKA IMOJIOKUTEIBHON HIIN
oTpumarenbHor nosisipHocTH OT 1 HA 10 200 MA Ha auanazonax 20, £200HA, £2, £20, £200 MKA,
12, £20, +200 mMA.

[Ipenensl momyckaeMoil OCHOBHOW MOTpemIHOCTH (OPMHUPOBAHUS TOCTOSHHOTO TOKa
npuBeieHbl B Tabmuie 1.1.
Tabmuna 1.1
I Ilena enununel | IIpenensl fonyckaeMoil OCHOBHOM MOrpeIHOCTH | MakcUMallbHOE HanpshKe-
mitaamero paspsina |+ [% ot lp + % ot Ik + % oT I (Un/Unakc)] Hue Ha Harpy3ke, Uyakc
20 HA 1 A 2+1+5 120B
200 HA 10 mA 2+05+2 npu lp <10 MA
2 MKA 0,1 HA 2+02+1
20 MKA 1 HA 0,5+0,04+0,5
200 MKA 10 HA
2 MA 0,1 MxA
20 MA 1 MKA 308
200 MA 10 MxA npu 10 MA < | <200 MA
Ilpumeuanue — B tabnune 1.1 1 ganee 1o Tekcry:
-lg (Ug) — 3Ha4YeHHEe POPMHUPYEMOT0 TOKa (HAMPSHKCHUS);
- I (Uk ) — KOHEYHOE 3HAYCHHUE JMaIia30Ha ToKa (HaIpsHKEeHUs);
- U (In) — 3HaYCHHE HAIIPSDKEHUS (TOKA) H3MEPEHHOTO Ha Harpys3Ke.

1.2.3 Kaxnenii MM obecrieunBaeT M3MEpEHHE MOCTOSTHHOTO TOKA ITOJIOKUTEIBHOW HITH
orpunaTelibHOi nosipHocTH OT 1 HA 1o 200 MA Ha nuanazonax +20, £200 HA, +2, £20, £200 MKA,
2, £20, +200 MA.

[Ipenensl gomyckaeMoil OCHOBHOM MOTPEITHOCTH M3MEPEHUS MOCTOSHHOTO TOKA TPUBEICHBI
B Ta0Omure 1.2.

Tabmuua 1.2

Ilena eguHULIBI MJIAIIETO pa3psaa

[Ipenensl nomyckaeMoi OCHOBHOM
MOTPENTHOCTH

+[% ot |y + % ot |+ % 0T L (Up/Uniaxe)]

MaxkcumManbHOE
HanpsHKEHUE
Ha Harpyske,

Beictpo | HopmaibHo | MeasieHHo BricTpo HopmaaHo, Usiaxe
MeJJIEHHO
20 sA | 10 mA 1 mA 0,1 mA 2+1+5 2+1+5 120 B
200 HA | 0,1 HA 10 nA 1 nA 2+05+2 2+05+2 pu Iy < 10 MA
2 MKA 1 HA 0,1 sA | 10mA 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| 10HA 1 HA
2 MA | 1MKA 0,1 mxA | 10 HA
20 MA | 10 MKA 1 MKA 0,1 MKA 308 Tpn
200 MA | 0,1 MA 10 MKA 1 MKA 10 MA < 1, <200 MA

* MM — ucrounuk-uszmepurens (MO — uCTOYHMK-U3MEPUTENb OJHONPOBOAHBIN nmu MUJL -
MCTOYHUK-U3MEPUTEID JBYXIIPOBOAHBIN).
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1.2.4 Kaxnapiii HMHUO obecrieunBaer (GopMUpoBaHUE HAIPSOHKEHUS TMOCTOSHHOTO TOKa
MOJIOKUTEIBHON WM OTpHIaTebHOM mossipHocTH oT 0,1 10 120 B Ha nuanazonax +2, £30, £120 B.

[Ipenenbl momyckaeMoi OCHOBHOM MOTPEIIHOCTH (OPMHUPOBAHUS HAMPSIKEHHS TOCTOSTHHOTO
npuBe/ieHbI B Tabmuie 1.3.

Tabnuua 1.3
Ux, Hena eqununel | Ilpenenst qjomyckaeMol OCHOBHOM MOTPEIIHOCTH MakcumanbHbIl
B muaaniero paspsaa|  + [% or Uy + % ot Uk + % oT Uk - (lu/lvarc)] | TOK depe3 Harpysky, lyaxc
2 0,1 mB 0,5+0,04+0,5 200 MA
30 1 MB npu Up <30 B
120 10 MB 10 MA
npu 30 B<Uy <120B

1.25 Kaxasiik HWHNO obecrieunBaeT HW3MEpEHHE HANPSKEHHS OCTOSHHOTO — TOKa
MOJIOXKUTEBHON MIIM OTpHIaTebHOM mospHocTH oT 0,1 1o 120 B Ha nuanazonax +2, £30, £120 B.

[Ipenensl gomyckaeMoi OCHOBHOM MOTPEITHOCTH U3MEPEHHS HaNpsHXKEHUS! TOCTOSTHHOTO TOKa
npuBe/ieHbI B Tabute 1.4.

Tabnuua 1.4
Us TleHa e/MHHIE! MIAIIEro paspsia [Ipenensl nomyckaeMoi OCHOBHOM MakcumanbHbId
' MOTPETTHOCTH TOK Yepe3
B + [% ot Uy + % ot Uc + % oT Uk » (Ip/lvaxc)] | Harpysky, Ivaxc
BoicTpo| Hopmaabho | MeajieHHO BoicTpo HopmaJjibHO, Me1JIeHHO
2 IvMB| 0,1 MB 0,01 mB 0,5+0,2+0,5 0,5+0,04+0,5 200 MA
30| 10mMB| 1wmB 0,1 mB mpu U, <30 B
120 | 100 MmB| 10 MB 1 MB 10 MA mpm
30B<Uy<120B

1.2.6 Kaxnaeit MW/ obGecneunBaer (opMUpOBaHHE HANPSIKEHUST MOCTOSTHHOTO TOKa
MOJIOKUTEITHFHON WM OTpHIIaTenbHoU mossspHocTr ot 0,1 10 120 B Ha quanazonax +2, £30, £120 B.

[Ipenensr gomyckaeMoi OCHOBHOW TOTPEITHOCTH ()OPMHUPOBAHUST HANIPSKEHUS TOCTOSTHHOTO
TOKa IpuBeIeHbl B Tabnuue 1.5.

Tabmuna 1.5
Ux, Hena equnuupl | [Ipeaens! qonyckaemMoil OCHOBHOM HOTPENIHOCTH MakcuMaiabHBIN
B MUITAJIIIETO paspsaa 1 [% ot Ug + % ot Uy] TOK uepe3 Harpy3Ky, lvaxc
2 0,1 mB 0,5+0,04 200 MA
30 1 MB npu Up <30 B
120 10 MB 10 MA
npu 30 B<Uyp <120 B

1.2.7 Kaxnsiit  MUJ] oOecrneunBaeT U3MEpEeHHE HANpsDKEHUS  TOCTOSHHOTO — TOKa
MOJIOKUTEIHHON WK OTpuliatenbHoi nmonspHocty ot 0,1 g0 120 B na quanazonax +2, £30, £120 B.

[Ipenensl qomyckaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPEHUs HANPSHKEHUS! TOCTOSIHHOTO TOKa
npuBe/eHbl B Tadnuie 1.6.

Tabmauma 1.6

U, | Llena equHuUIBI MIaamIero paspsaa [Ipenensl nomyckaeMoi OCHOBHOM
B

MakcHuManbHbIN TOK
norpemHoctd, + [% ot Uy + % ot Ux] | uepes Harpysky, lvaxe

BoicTpo | Hopmansno | Mensienno | beictpo | HopmajibHO, MelUIEHHO
2 1 MB 0,1 MmB 0,01 mB 0,5+0,2 0,5+0,04 200 MA
30 10 MB 1 MB 0,1 mB npu Uy <30B
120 | 100 mB| 10 wMB 1 MB 10 MA
mpu 30B<Uy<120B




1.2.8 NN obecrneunBaeT yCcTaHOBKY (OPMHUPYEMOTO TOCTOSHHOTO TOKa (HANpsDKEHUs) C
muckperoM He Oosiee 0,005 % OT KOHEUHOTO 3HAYEHUSI [Uana30Ha TOKa (HApSKEHHS).

1.2.9 WU npu u3MepeHnHr MOCTOSTHHOTO ToKa B nuama3oHe +20 HA oOecrieunBaeT BETUIUHY
€IMHUIIBI MTa ero paspsaa He 6oxee 0,1 mA.

1210 UM npu wu3MEepeHUH HANPSHKEHUS IIOCTOSHHOTO TOKa B aAuamnazoHe 2B
oOecrieunBaeT BEJIMUMHY €IUHHUIIBI MiIaiIero paspsaa He 6osuee 10 MxB.

1211 UM B pexume (GopMUpPOBaHUS CTYNEHYATOrO CHUTHAJIA Pa3BEPTKH IO TOKY U
U3MEpEHHs HaIpsHKeHHUsT 00ecreYrBaeT OTPaHHUYEHUE BBIXOJHOTO HAMNPSKEHUS MO MOPOrOBOMY
YpPOBHIO, 3HaUeHUEe KoToporo ycrananuBaetcs oT 0,1-Ux g0 1,1-Ux cooTBeTcTBYIOIIEr0 quana3zoHa
U3MEpEHUS HAMPSKEHUSI.

1.2.12 U B pexume HOpMUPOBAHHS CTYIIEHYATOTO CHTHAJIA Pa3BEPTKU 110 HAMPSHKCHHUIO U
U3MEpEeHHs] TOKa 00ecreurnBaeT OrpaHUYECHUE BBIXOJHOTO TOKA 10 MOPOTOBOMY YPOBHIO, 3HAUEHHUE
koToporo ycranapnuBaetcs ot 0,1-1x 1o 1,1l cooTBeTCTBYIOIIETO Mana3oHa U3MEPEHUS TOKA.

1.2.13 Ilpegensl m0OmycKaeMoil JOMOJHUTENBHOW MOTPEIIHOCTH  (OPMHUPOBAHUS U
U3MEpEHUs, P U3MEHEHUHU TeMIIepaTyphl OKpYKarolero Bo3ayxa Ha kaxasie 10 °C, B uHTEepBaie
pabounx TemrepaTyp He MPEBBIIIAIOT MPEEIOB COOTBETCTBYIONIEH OCHOBHON MOTPEITHOCTH.

1.2.14 CymMmapHOe 3HAUY€HHE BXOJHOTO CONPOTHUBJICHHUS W3MEPHUTENs HANPSOKCHUS U
BBIXOJIHOTO COTIPOTUBIICHUS UCTOYHUKA TOKa B nuarna3one +20 HA WU ne menee 100 I'Om.

1.2.15 Tlpubop BbIHaeT CUTHAN CUHXpoHU3auuu ¢ ypoBHsAMH TTJI mpu TOke Harpysku
He Oosiee 3 MA:

— HampsbkeHue ypoBHs “noruueckoro 07 —He 6onee 0,4 B;

— HaNpsDKEHUE YPOBHS “Toruyeckon 17 — He meHee 2.4 B.

1.2.16 Ilpubop obecrneunBaeT pabOTy OT BHEUIHETO CHUTHAJIa CHHXPOHU3AIMHU C YPOBHSIMHU
TTJI mo curnamy HU3KOTO YPOBHS, [UTUTENBHOCTHIO He MeHee 0,1 mc.

1.2.17 Ilpubop obGecneunBaeT (OPMHUPOBAHUE M H3MEPEHUE CUTHAJA PAa3BEPTKU IO TOKY
(HampsHKEHUIO).

1.2.17.1 B pexume ¢popmupoBanus pa3zseptku Buaa “TIME” - dopmupoBanue kaxasim 1N
MOCTOSTHHOTO TOKa (HampshKeHus) B cOOTBETCTBUU ¢ 1.2.2, 1.2.4, 1.2.6 u nepuoanyeckoe u3MepeHue
kaxapiM MU mocTostHHOTO TOKa (HampsikeHust) B cooTBeTcTBuu ¢ 1.2.3, 1.2.5, 1.2.7.

WutepBan Bpemenu (opmupoBanus paszeptku Buaa “TIME” or 10 mo 1000 ¢, mepuon
n3mepenus ot 1 no 100 c.

Ilpumeuanue - VlntepBan BpeMeHH (GopMHpoBaHUs pa3BepTku He Oonee 1000 mepuonos
WU3MEpEHMUS.

1.2.17.2 B pexume ¢opmupoBanus passeprok BuaoB “LIN”, “LOG”, “LIST”, “SINC” -
dopmupoBanue kaxapM MM cTyneH4aToro curuana pa3BepTky ¢ MPOXOA0M CTYIEHEH B OJTHOM HJIH
B JIBYX HaIpaBJICHUAX B peXUMax (GOpMUPOBAHMS TOKa (HAmMpsKEeHUs1) B cOOTBETCTBUM ¢ 1.2.2, 1.2.4,
1.2.6 u uzmepenue kaxapiM MM mocTosHHOrO TOKa (HampspkeHus) B coorBercTBuu ¢ 1.2.3, 1.2.5,
1.2.7 B TeueHne BpeMEHU OJIHOM CTYIIEHU Pa3BEPTKHU.

W3MeHeHne 3HaueHul CTyNeHel pa3BEePTKU NIPOBOJUTCS 110 OJHOMY M3 3aKOHOB: JINHEHHOMY
(LIN), morapupmuueckomy mo ocHoanuto 10 (LOG), no cnucky 3Hauenuid (LIST), CHHXpOHHO -
NPOMOPIIMOHATIBHO CTYIEHSIM pa3BepTkH B apyrom MU (SINC).

PazBepTka umeet Tpu ouepeau. JIUTETLHOCTh CTYIIEHU Pa3BePTKU odepen 1 COOTBETCTBYeET
tabmume 1.7. JInuTenbHOCTh CTYHNEHM pa3BEPTKU Ouepeau 2 paBHA CyMMeE JUIMTEIBHOCTEH Bcex
CTyMeHeH pa3BepTKH ouepenu 1, UIMTENbHOCTh CTYNEHU pa3BepTKU ouepean 3 paBHA CyMMe
JUINTEJILHOCTEH BCEX CTYIEHEH pa3BepTKU ouepeau 2.



Tabmuma 1.7

Pexxum JmMTenbHOCTh CTYNIEHH HaunmenoBanue napamerpa
MHWHUMAJIbHas1 MaKCUMaJIbHas1
BeicTpo 5 Mc 100 ¢ 3aJiep)kKa HayaJlbHas
5 Mc 100 ¢ 3ajepKKa Ha mar
20 mc 100 ¢ 3anepkKa Ha BepuInHe *
HopmanbHo 50 mc 100 ¢ 3aJiep)kKa HayaJlbHas
50 mc 100 ¢ 3aJiepkKa Ha 1mar
100 mc 100 ¢ 3anepkKa Ha BepuInHe *
MenJjienHo 250 mc 100 ¢ 3aJiepKKa HayaJlbHas
250 mc 100 ¢ 3aJiepkKa Ha mar
500 mc 100 ¢ 3anepKKa Ha BEpUIMHE *
* Hcmosb3yeTest TOIBbKO P (POPMHUPOBAHMU Pa3BEPTKH C MPOXOIOM CTYIEHEH B IBYX
HanpasJICHUsIX (C IBOMHBIM HAKJIOHOM)

1.2.17.3 B pexxume dhopmupoBanus pazpeptku uaa “CONST” — popmupoanue oguum MU
MMOCTOSTHHOTO TOKa (HampspKEeHUs) B cOOTBETCTBUU ¢ 1.2.2, 1.2.4, 1.2.6 1 0THOKpaTHOE M3MEPECHHUE
MIOCTOSTHHOTO TOKa (HampspKeHus) B cootBeTcTBuu ¢ 1.2.3, 1.2.5, 1.2.7 ipu ¢popMuUpOBaHUN KaXKIOM
cTyneHu pa3sepTku ouepeau 1 B apyrom UU. Tlpu stom popmupoBanue passeptku Buga “CONST”
JOJI’KHO OCYIIECTBIATHCS B pexkumax GopmupoBanus pa3Beptku ouepenu 1 suna “LIN”, “LOG” unmn
“LIST” B npyrom NU.

12174 B pexume QopMUpOBaHUS HMMIYJIbCHOH pa3BepTku - ¢opmupoBanue WU
UMIYJIbCHOTO ToKa (Hampsbkenusi) B pexkumax “LIN”, “LOG”, “LIST”, “SINC”, “CONST” c
MOCTOSTHHBIMU 3HAUYEHUSMHU TOKA (HAMPSHKEHHS) B TEUCHUE ATTUTEIILHOCTH UMITYJIbCA U TIaY3bl MEKITY
uMmnyiabcamu (6a30BbIii ypoBeHB) B cooTBeTcTBHM ¢ 1.2.2, 1.2.4, 1.2.6 U ogHOKpaTHOE H3MEPEHUE
MOCTOSTHHOTO TOKA (HaNpsDKEHUs1) B TeUEHUE JITUTENBHOCTH UMITYJIbca B cOOTBeTCTBUU ¢ 1.2.3, 1.2.5,
1.2.7.

W3meHeHne 3HAYEHHUN AaMIUIATYAbl HMIYJIbCOB TMPOBOAUTCA IO OJHOMY U3 3aKOHOB:
auaertHoMy (LIN), norapudmuyeckomy (LOG), mo cmnucky 3Hayenuid (LIST), cuHXpOHHO-
HPOMOPLUUOHATBHO CTYHEeHsAM pa3BepTkH B Apyrom U (SINC), moctosiHrOr0O ypoBHs (CONST).
YcTaHoBKa 3HAYEHUI BPEMEHHBIX MTAPAMETPOB UMITYJIbCa COOTBETCTBYET Tabmuie 1.8.

Tabmuua 1.8
Pexxum JlnuTens HOCTB HaunmenoBanue nmapamerpa
MUHHMAaJIbHAS MaKCHMaJbHas
BricTpo 2 MC 20 ¢ JnurenbHOCTh HMMITyNBCA
10 mc 100 ¢ JnuTenbHOCTh nmay3bl
HopmauabHo 50 mc 20 ¢ JnurensHOCTh HMMITyNbCA
100 mc 100 ¢ JUTMTeTbHOCTh Tay3bl
MensieHHo 250 mc 20 ¢ JnurensHOCTh HMMITyNBCA
100 mc 100 ¢ JUTMTenbHOCTh TTay3bl

1.2.18 Kaxnenii WU oOecneunBaer paboTy B pexumMe (OPMHUPOBAHUS MOCTOSHHOTO
HanpsDKeHUs: HyJeBoro ypoBHs (pexuM “GND”) mpH NOCTYIJICHMM Ha HEro BTEKAIOLIETro MU
BBITEKAIOIIET0 TOKa pa3BepTKU cuiloil B mpeaenax +200 MA ¢ apyroro M.




1.2.19 Wuaukamus pe3yabTaTOB U3MEPEHUM U UX (HopMaThI
1.2.19.1 B pexume QopmupoBanus pasBepTkd Buaa “TIME” wHaukamusi pe3yJbTaToB
U3MEPEHUH OCyIeCcTBIsieTCs B (hopmarte, ykazaHHOM B Tabmie 1.9.

Tabmwuia 1.9
Pexxum paboThl Jnanazon dopmaT UHIUKALNT
I (Uyg) BricTpo Hopmanbsno 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
+2 MKA X XXX pA XXXXX pA XXXXXX pA
+20 MxA XX XX pA XX XXX pA XX XXXX pA
+200 MxA 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
MOCTOSIHHOT'O TOKAa +30B XX XXV XX XXXV XX XXXX V
+120 B XXX.XV XXX XXV XXX XXXV

1.2.19.2 B pexume QopmupoBanusi pazBeprok BuaoB “LIN”, “LOG”, “LIST” (u3mepenue
BAX) pe3ynbTaThl U3MEPEHHUN INPEICTaBICHBl B BUAE TpauKOB ¢ yKazaHHEM MaciuTaOoB, NaThl U
BpPEMEHU U3MEPEHHsSI U B BUZE TAOJIHII YHCE.

1.2.20 TIpubop obecrieunBaeT CICAYIONUE PEKUMBI PAOOTHI:

- 3aIyCK MpoIecca U3MEPEHUs OCYIIECTBIsETCA Mo Haxatuio kHonku U3MEPEHME (win
ITYCK) uiu 1o BHEIIHEMY CUTHAIY, [IOCTyNarolieMy Ha BxoJl npudopa BXO CHHXP;

- aBTOMaTU4YeCKUW BBIOOp AMANa30HOB (OPMHUPOBAHUS TOKA (HANpsOHKEHHUS) U U3MEPEHHUS
HANPSDKEHUS WM TOKA;

- usmepenue BAX IIII B pexxume popmupoBanust pazsepTok BuaoB “LIN”, “LOG”, “LIST”;

- U3MepeHue BpeMszaBucuMbIx napamerpoB III1 B pexume ¢popMupoBaHus pa3BepTKH BHA
“TIME ”;

- BbIOOp BpeMEeHU MHTETpUPOBaHUS Mpoliecca usmepenuii - beicrpo, Hopmanbno, MeaJienHo;

- aBTOMaTH4YeCKas KOPPeKIUs “HyJs”, KaTuOpOBKa;

- MHIMKAIMS npotiecca u3mepenus (naaukatop U3MEPEHUE).

1.2.21 B npubope BHIMOIHSAETCS KOHTPOIIb pa0OTOCITIOCOOHOCTH COCTABHBIX YaCTEH.

1.2.22 TIpubop obecrieunBacT CBOM TEXHUYCCKUE XAPAKTEPUCTHKH B TPEIEIaxX HOPM, II0
MCTEUYEHUU BPEMEHU YCTAHOBJIEHUS pabovero pexuma, paBHoOro 15 MuH.

1.2.23 Tlpubop noIycKaeT HENmpephIBHYIO pPadOTy B pabodunX yCIOBUSX INPHUMEHEHHS B
TE€YeHHE BPEMEHH HEe MeHee 16 4 Ipu COXpaHEHUH CBOMX TEXHUYECKHX XapaKTePUCTHK.

1.2.24 Tlpubop coxpaHseT CBOM TEXHHYECKHE XaAPAKTEPUCTHKH B IMpeleiax HOpPM MpH
MUTaHUK OT CETH MEPEMEHHOI0 TOKa HampspkeHueM (220+22) B, yacroroit (50+1) .

1.2.25 MomHocTh, mOTpedisieMas TPHOOPOM OT CETH NHUTAHWS TPH HOMHHAIHHOM
HanpspkeHnH, He 6omee 120 BeA.

1.2.26 TlpuGop obGecrieunBaer oOmen wuH(popmarmeir ¢ I[IK dYepe3 mnociemoBaTenbHBIH
uHTepdeiic RS 232.

1.2.27 DnekTpuyeckass HW3O0JANUSA Iemed npubopa BBIACpXKUBAaET 0e3 mpobos U
MOBEPXHOCTHOTO TMEPEKPBhITUS B TeUYeHHWE | MUH JIEHCTBUE HCIBITATEILHOTO HAMpPSHKEHUS
nepemeHHOro Toka yactotoit 50 I't 3Hauennem 1500 B (cpennee kBagpaTndeckoe 3HaYCHUE) MEKTY
3aKOPOYEHHBIMU KOHTAKTaMH BUJIKU CETEBOIO LIHYpa U 3a3€MJISIOIIMM KOHTAKTOM.

DIIEKTPUUECKOE COTIPOTUBIICHUE N30JISAINK YKa3aHHBIX 1ierel mpudopa He menee 7 MOwMm.

1.2.28 TIloxa3areiu HaIEKHOCTHU:

- cpenHss HapaOOTKa HAa OTKa3 - He menee 8000 u;

- CpEeIHHI CPOK CITY>KOBI - He MeHee 6 JeT;

- CcpemHee BpeMsl BOCCTAHOBIICHUS pabOTOCIIOCOOHOCTH TIpubopa - He Ooee 4 4.

1.2.29 Macca mpubopa He 6omee 23 kr. Macca npubopa ¢ ymakoBkoi He 6osiee 30 Kr.
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1.2.30 T'abaputHbIe pa3mepsl Ipudopa He Oomee 450x280x430 MM (6€3 pydek).
1.2.31 ConeprkaHue AparolieHHBIX MaTEPHAIIOB MTpUBeaeHO B Tabmuie 1.10.

Tabmuma 1.10

Tun npubopa 30J10TO, T Cepebpo, T [lnatuna, r | [ammagmii,
WIITII-1 0,2362013 2,3324191 0,0648000 0,1682740
WIIIII-1/1 0,3981314 3,9348265 0,1234850 0,3184725
WIIIIII-1/2 0,6232913 6,2431831 0,1837431 0,2182760
WIIIII-1/3 0,7531434 7,5781326 0,2315740 0,6025861
WIIIIII-1/4 0,4021314 3,9348265 0,1234850 0,3184725
WIIIIII-1/5 0,6272913 6,2431831 0,1837431 0,2182760
WIIIIII-1/6 0,7581434 7,5781326 0,2315740 0,6025861
1.3  Cocmaeé npubopa
1.3.1 TIIpubop mocraBisieTcs B KOMILIEKTe, TpUBEAEHHOM B Tabmume 1.11.
Tabmuna 1.11 — CocTaB KOMITJIEKTa MOCTaBKU
HaumenoBanue O6o3HaueHue KoanuectBo IIpu-
S |e| 3| e | g Mt
NS I BT I T BT BT B 5 1 (5
= EIE|IE|IE|IE|E
= EIE|IE|IE|IE|E
= EIEIE|IE|IE|E
= SHE-HE-EE-ER-E-
N3mepurens napameTpoB NOIYNIPO- VIIAN.411251.003 1 - - - - - - | MHO-
BOJHHUKOBHIX proopos MIIII-1 1 .
W3meputens mapaMeTpoB MOTYIPo- -01 -1y -1-1-1-1- |HHUO-
BOJHMKOBBIX npubopos MIIIIII-1/1 2 wr.
Wzmeputens mapaMeTpoB MOTYIPo- -02 -/ -111-1-1]-1|- |HAHUO-
BOJHHUKOBEIX Ipudopos WUIIIIII-1/2 3 1.
N3meputens mapaMeTpoB MOITYIPo- -03 -/ -1-11]-1]-1|- |HAHUO-
BOJHHUKOBEIX Ipudopos WUIIIIII-1/3 4 .
Wzmeputens napaMeTpoB HMOIYIPO- -04 -l -1-1-11]-| - |AAUO-
BOJHHUKOBEIX Ipudopos WUIIIIII-1/4 2 mr.
N3meputens mapaMeTpoB MOITYIIPo- -05 -l -1-1-1-11)| - |AAUg-
BOJHHUKOBEIX Ipuoopos WUIIIIII-1/5 3 1.
Wzmeputens napaMeTpoB HOIYIIPoO- -06 -l -1-1-1-1-1|1|unug-
BOJHHUKOBBIX mprbopos UIIIIII-1/6 4 wir.
Komnnexm 3UII sxcnnyamayuonnutii: YIIAM.305654.069 11 ]1]1]1]1]1
- YCTpOHCTBO KOHTaKkTupytoniee YK1 YIIAN.687415.005-01 1|1 (1)1]-1]-1]-1] VKI
- YCTPOHCTBO KOHTaKkTUpytonee YK2 YIIAN.687415.005 -l -] -1 -11]1]1] VK2
- MOZlyJIb IprcoeInHUTENbHBIH MIT1 YIHIAN.687415.004-01 1|11 )1]-1-1]-1] MIl
- MOZlyJIb IPUCOEUHUTENBHBIH MIT2 YIIAN.687415.004 -l - - -11T]11]1]| MI2
- pesucrop R=110m VYIIIAN.434319.002 111111111 ]1]1
- pesuctop R = 12 kOm VYIIIAN.434319.003 111111111 ]1]1
- pesuctop R = 150 Om VYIIIAN.434319.004 111111111 ]1]1
- Kabenb * YHIAN.685681.007 2 3|4 |5|5|7]9]«07
- KabeJb HyJIb MOAEMHBIN 9(M)-9(M) 1 ]1]1]1]1]|1]1]|RS23
- mHyp cereBoil SCZ-1 111111111 ]1]1
- puika “BANANA” tun 1 TS1 8 | 8| 8| 8| 8| 8| 8 |Kpacnas
- Iy - 32KUM YIIAN.685631.104 3 13]3|3] 3| 3| 3 |Kpacnsit
YIIAN.685631.104-01 3 3 3 3 3 3 3 |Yepnsrit
- BcTaBka 1miaBkas BI12b-1B 3,15A 250B | OF00.481.005 TY 2122|122 |2]|2
[Iporpammuoe obecrieuenne “LIDER” YIHIS.00250-0112 01 1711111 1]|CD-R
PyKkoBOJCTBO IO dKCILTyaTaIlu YIIANMA411251.003PD | 1 |1 71 (11|11
PykoBoACTBO moiIb30BaTENS VIIAN.00250-01 90 01 1 1111111
Meroauka noBepKu VIUIAMA411251.003MIT | 1 | 11111111111
(MPE MII 1435-2004)
YnakoBka YIIAN.305646.085 1|1 ]1]1]1]1]1
YnakoBka YIIAN.305642.180 1]1]1)]1]1]1]1

*

[TorpebuTens B AOTOBOPE Ha MOCTABKY YKa3bIBaeT IIMHY Kadens u3 psina 1500, 2500 unum 3500 mm.
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14  Ycmpoiicmeo u paboma

141 IHpunyun oeiicmeusn

1.4.1.1 Pabota mnpubopa OCHOBaHa Ha W3MEPEHHMU 3HAUCHHUH TOKa (HANpPsDKEHHs) Ha
anektpoaax Tectupyemoro I, mpu popMupoBaHuy Ha HUX MOCIEAOBATEILHOCTH MHTEPECYIOLINX
3HAUEHUN HalpspDKeHUsT Wik Toka. PopMmupyemas BeIMYMHA pacCMaTpUBAETCS B KayeCcTBE
apryMeHTra, a u3MepseMas BeIMYMHAa — B KadyecTBe (yHKIMU u3MepeHHoi BAX B koopamHaTax
HaAIpPsDKEHUE-TOK WM TOK-HampspkeHue. BAX ciy’)kUT OCHOBOHM 171l OIpeneleHusl WIM pacueTa
uHTepecymux napamerpoB tectupyemoro III1. I'paduueckoe otobpakenune BAX dopmupyercs
IIyTeM JIMHEWHOHN alnpOKCUMAalMU €€ 3HAUYC€HUN B IIPOMEXKYTKAaX MEXIY M3MEPEHHBIMU TOUYKAMM.
3HavyeHuss aprymeHTa W (wiu) (QYHKIMM MOTYT OBITh ONpEACNCHBl B JIMHEHHOM WIH B
JorapupmMuuecKoM MacmTade.

[Tpubop comepKUT HECKOJIBKO MCTOYHMKOB-U3MEPUTENEH (Kananog), Kaxablil U3 KOTOPBIX
IpelHa3HayeH Uil MOJKIIOYEHUS K OJHOMY H3 3ieKkTpoaoB tectupyemoro IIII. Opun wu3
anekTponoB Tectupyemoro IIII moxer ObITh moaxiitoueH Kk oOuiemy nposony. Ilpu Hammuuu y
tectupyemoro III1 ynpaBnstomero (6aza, 3aTBOp) W/WIM BCIIOMOTATEIILHOTO  (TIOJIOKKA)
AJIEKTPOJIOB, MpUOOp obecrieunBaeT u3mMepenue cemeiictea BAX 1o 3HaUYeHMSIM OJHOTO WJIU JIBYX
apaMeTpoB, KaXKIbI U3 KOTOPBIX MOKET OBITh 3a/1aH B BUJIE ITOCIIEAOBATEILHOCTH 3HAYCHUH TOKOB
WIM HanpshkeHui, QopmupyeMmbix Ha anekrtpoaax Ttectupyemoro IIII. IlocnenoBarenbHOCTH
3HaueHUN ToKa (HampsbkeHus) (opmupyemas ais omnpeneneHus BAX Ha JBYXKOOpAMHATHOU
MJIOCKOCTH, TPEJICTaBIsAET COO0OM pa3BEepTKY IO TOKY (HampspkeHuro) oudepean 1 (ocHOBHyIO), a
MOCJIEIOBATEIPHOCTA 3HAYEHUH TEPBOTO M BTOPOTO MapaMETpPOB, OOECIICYMBAIOIINE OMpEACTICHHUE
cemelrictBa BAX B Tpex- WM YETHIPEXKOOPJMHATHOM MPOCTPAHCTBE, - PA3BEPTKH OUYEPEIH 2 U
ouepean 3, COOTBETCTBEHHO.

HcTouHuku-u3mMeputenu padboTaroT:

- B OCHOBHOM DPEXHME€ (MCTOYHHK HANpPSKCHHUS — U3MEPUTENb TOKA WM UCTOYHUK TOKA —
U3MEPUTEIb HAIPSKEHU );

- BO BCIIOMOTAaTEIBbHOM pPEXHME (MCTOUYHUK HANPSHKEHHUS — MU3MEPUTENh HANpSOIKCHUS WIH
HMCTOYHHK TOKA — U3MEPUTENH TOKA).

CrpykrypHas cxema npudopa npuBeieHa Ha pUcyHKe 1.2 U BKIIIOYaer:

- WU (ot onHOTrO 10 YETHIpEX);

- KOHTpOJUIED;

- OJIOK MUTaHUS.

OcHoBoii npubopa sistorcs moxyaun WW. Hasnauenunem UMM sBnsercs ¢opmupoBaHue
CTUMYJIIPYIOIIIMX BO3JCUCTBUM TOKa WIM HanpsbkeHus 1 tectupyemblx IIII m m3mepenwue
ANEKTPUYECKUX CUTHAJIOB TOKA WM HANPSDKEHMS, BOSHUKAIOIIUX Ha €r0 JJIEKTPOJax.

Bo3smoxHo kommiektoBanue mnpubopa MM  nByx Tunos: HMHWO mnpennazHadeH Juist
JBYXIIPOBOAHOW cxeMbl m3Mepenus, a MUJL - mia ygereipexnpoBognon. Kaxaeii MO n MU/
COJICPKUT. MCTOYHHK HANPSIKEHHUS W TOKA, WU3MEPUTENIHM HaIpsOHKEHUs M Toka. OTIMYArOTCA OHH
TOJIbKO crocoboM mnonkitoueHuss k tectupyemomy IIII. MUO (pucynok 1.3) comepx uT oauH
BBIXOJIHOM TPUAKCHAJIbHBIN pa3beM U MOAKIIYaeTcs K 3ekTpoay Tectupyemoro I1I1 (3oH1y) onnum
TpUaKCHaJIbHBIM KabeneM. Ho B 3TOM citydae mpu U3MepeHUH He YUUThIBaeTCs MaJeHHe HallpsHKeHUS
Ha kabene, 9TO B ciay4yae OOJBITMX TOKOB BHOCUT MOTpentHocTh B usmepenue. UNJI (pucynok 1.4)
MMEET JIBa TPHAKCHAJIbHBIX pa3beMa U MOAKIYaeTcs K anekTpoay rectupyemoro 11 (3ou1y) aAByms
TPUAKCHAIbHBIMU Kabensamu (“CHiioBOM” M “U3MepuTenbHbIN’). B 3TOM ciiyyae compoTUBIIEHHE
Ka0esell He BIMSIET Ha Pe3y/bTaT U3MEPEHUSI.

B kaxagom MU ummeerca moBTOpUTENns HampshkeHHs 1:1, BBIXOJ KOTOPOrO COEAWMHEH CO
CpeaHel OIJIETKON TPUAKCHUAIBHOIO Kalels, HEeHTPaJIbHbI MPOBOJHUK KOTOPOIo, TAKUM 00pa3oM,
OTIIENIEH OT JKpaHa COCIMHEHHOIO C KOPIyCOM JKBUIIOTEHLUAIBHON IOBEPXHOCTBIO, YTO PE3KO
YMEHBIIIAET YTEUKHM TOKAa M YBEIMYMBACT CKOPOCTb Iepe3apsia €MKOCTH Kalens, TeM CaMbIM
YBEJIMYMUBACTCS TOYHOCTh M3MEPEHHH W OBICTpOJEHCTBHE TPHOOpa, OCOOCHHO B 00JIACTH MAaIbIX
TOKOB.
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Mexnay ucrounukom U/l u BeixomusiM pazbeMom MU mmeercs kmou S1, KOTOpBIA 3aMbl-
KaeTcsl TOJBKO Ha BPeMsl U3MEPEeHU. DTO UCKII0YAeT ONAaCHOCTh AJIs OJIb30BaTeNs, paboTaroniero ¢
30HJI0BOH ycTaHOBKOW. Ha mepenneit manenu npubopa nmeercs nuaukatop M3MEPEHUE, koTopbIit
MpeIyNnpexIaeT MOJIb30BaTeAsl O HEAOMYCTUMOCTH KacaHHUsl 3JIEMEHTOB H3MEpPUTENbHON IIenH,
HaIpuUMep, 30HI0B WK BbIBOJIOB Tectupyemoro 111 mpu npoBeneHnn u3MepeHuii.

KonTposiep BbipaOaThiBaeT yrnpaBisIOUIe CUTHAJBI s Bcex monyieit MU, cuuteiBaer ¢
HUX pe3yJbTaThl u3MepeHus u 1mo uaTepdeiicy RS 232 obecrieunBaer oomen unpopmarueii ¢ [1K.

Baok nmuTaHusi ocymecTBiIsieT mpeoOpa3oBanue nepemeHHoro HampspkeHus 220 B 50 ' B
CTaOUITU3UPOBAHHbBIE HAMPSHKEHUS HEOOXOAUMBIE 7Sl paboThHI mpubopa.

MK npenHa3HaueH il 3aJaHUS] BUJIOB U PEKUMOB U3MEPEHHUS U OTOOPaKEHUS MOTYyYESHHBIX
pe3yapTaToB B BUJIE TpadUKOB U TaOIHII.

1.4.2 U3mepenue BAX

1.4.2.1TIpu usmepennn BAX WU dopmupyroT Ha 3JEKTpoAax HCCIETYyeMOro OObeKTa
MOCTOSIHHBIE ¥ CTYNEHYaTOU3MEHSIOIIMECS] BO BPEMEHU 3HAYEHUS TOKU M HAIPSKEHUs, UMEHYEMbIE
pasBepTkamu. Ilpm >TOM wH3MepeHHWE TOKOB WJIM HAIPsSOHKEHUH, BO3HHUKAIOIIMX HAa OOBEKTE
MCCJIEI0BAHMS, OCYILECTBIIACTCS BCeMHU akTUBHBIMUA M Ha Ka)xa0M 1are pa3BepTKU.

B npubope peann3oBaHbl HECKOJIBKO BHJIOB Pa3BEPTOK, KOTOPBIC 00CCIICUMBAIOT U3MEPCHHE
onHoi BAX m onHOro mnm HeckoJbkux ceMmerctB BAX, myreM HM3MEHEHHs] OJHOTO WM JIBYX
HE3aBHCUMBIX ITapaMETPOB.

bazosas pazsepmra (ouepedv 1) - B KaueCcTBE aKTUBHOT'O MCIOJIb3yeTcs ToJibko onun WU.
Pa3BepTka HanmpspKEHHsST WIM TOKAa (OPMHPYETCSI OTHOCHUTEIBHO HEKOTOPOTO MOCTOSITHHOTO YPOBHS
HaNpsDKeHUs, Harmpumep HyleBoro. J[ns (GopMHpOBaHUS TOCTOSHHOTO HAMPSHKEHUS BO3MOXKHO
ucnonp3oBanue moodoro npyroro MU, padoratomero B pexxume “GND” (“O6muit mpoBox”) wim B
pexume “CONST”. Ilpu atom, B pexxume “GND” moxker paboTarh TOJIBKO OJUH W3 BKIFOYCHHBIX
1MW, a B pexxume “CONST” — Heckomnbko (prcyHok 1.5).

Ouepens 1 (M 1)

“GND”/“CONST” (U 4)

Pucynoxk 1.5 — bazoBas pa3BepTka

Conoouunennas pazeepmka - B KadeCTBE aKTUBHOI'O MCIONB3YrOTCs 1Ba wiau Tpu WMU. Ilpn
3TOM OJMH U3 HUX, Hanpumep, M1 1 Gopmupyer pa3BepTKy HanpspKEHUs WM TOKA, HA3bIBAEMYIO
ouepenpio 1, npyroit MU 2 popmupyer pa3BepTKy HaNpsHKEHHS WM TOKA, HA3BIBAEMYIO OUepe/IbIo 2,
MIEPEKIIIOUYEHNE CTYIIEHEH o4epenn 2 MPOUCXOIUT MO 3aBeplieHHto ouepenu 1. Tperwnid, Hanpumep,
NN 3 dopmupyer pa3BepTKy HaINpsDKEHUS WM TOKa, HA3bIBAEMYIO OYEpEbIo 3, MEpeKIoYeHHe
CTyNEHEeH odepenu 3 MPOUCXOIUT 10 3aBEPIICHUI0 OYepean 2.

B kauectBe oOuiero nposona ucnomnsiyercs octapiuiics MM, nanpumep MU 4, paGoraromuit
B pexxume “GND” niu B pexxume HOpMHUPOBAHHS HAMIPSDKSHUS TIOCTOSIHHOTO YpOBHS (puUcyHOK 1.6).

Cunxponnas paszeepmika - UCNONb3yeTcss HecKoubko MM, HO TONBKO OIMH M3 HUX MOXKET
dbopmupoBate pazpeptky (“SINC”) HampspKeHHs] WM TOKa CHHXPOHHO IO OTHOIICHHUIO K BEIYIIEH
pasBepTke ouepeau | wim ouepeau 2, popmupyemoit apyrum M. MoMeHTBI U3MEHEHHs! CTyIeHeH
pa3BEpTOK BO BPEMEHU CUHXPOHHBI, aMIUIUTYbI cTyneneit pazseptku “SINC” 3amai0Tcst ¢ MOMOIIbIO
K03 unreHTa MPOMOPIUOHANTBHOCTH M TOCTOSHHOTO CMELICHHS IO OTHOUICHHIO K aMIUIUTYIE
CTyIEHeW pa3BePTKU YKa3aHHOW B KauecTBe Beayluei (pucyHok 1.7).
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Ouepens 1 (MU 1)

Ouepenp 2 (MU 2) 4}_"

Ouepenp 3 (MU 3)

“GND”/“CONST” (MU 4)

Pucynok 1.6 — ConorunHeHHas pa3BepTKa

Ouepens 1 (MU 1)

CuHXpOHHa#,
ouepens 1 (MU 2)

Ouepens 2 (MU 3)

“GND”/“CONST” (111 4)

Pucynok 1.7 — CunxpoHHas pa3BepTka

B mnpubope peanusoBaHa BO3MOXHOCTh (OPMHPOBAHHS Ha HCCIEAYEMOM OOBEKTe
KOMOUWHAIMH COTTOTYMHEHHBIX U CHHXPOHHOW Pa3BEepTOK.

1.4.2.2 FBazosas pazsepmka (ouepeds 1)

dopMHUpOBaHUE CTyMEHEH pa3BepTKH MOXET MPOUCXOMUTh IO JIMHEHHOMY WA
JorapudmuueckoMy 3akony (rmo ocHoBanuto 10). Pa3zBepTka MOXeT OBITH C MPOXOJIOM CTYIICHEH B
OJTHOM HarpaBJICHUH, C TIPOXOJIOM CTYIICHEH B IByX HalpPaBIICHHUSIX.

T

[Ipoxox cTryneHel B O4HOM HANpPaBICHUH IIpoxox cTryneHel B 1ByX HalpaBIECHUAX

Pucynok 1.8 — JIuneiinblii 3aKoH

o

IIpoxox crymneHeii B 0OAHOM HalpaBICHAH [poxo[1 CTyneHel B ABYX HANPaBICHUSX

Pucynok 1.9 — Jlorapudmudecknii 3akoH
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[TapameTpsl U BpeMEHHBIE COOTHOIICHUS /I pa3BepTKu ouepeau | mpencrasieHsl Ha pucyHke 1.10.
Pa3BepTka ¢ mpoxo oM cTyreHel B 0JIHOM HalpaBICHUH

U(1)1 N
Cron J -
N-1
; -
5
[ar 3
to b, t B ts .
Pa3BepTka ¢ mpoXxo0M CTyICHEH B IBYX HAIPaBICHUSIX
0
un NE] N
Cron 1 -
N-27 N+1
Crapt
s |
K 5
0 [ar 3 IN-2
Crapt -
to tio 12 ts ts oN-1 B t

CrapT — HauanbHBIA YPOBEHb Pa3BEPTKU TOKA WU HAMPSKEHUS;

Cron — KOHEYHBIY YPOBEHb PA3BEPTKU TOKA UIIM HAIPSDKEHUS,

[ITar — uHTEpBaN "o TOKY WJIM HATIPSZKEHHIO MEKY COCEHMMH YPOBHAMH Pa3BEPTKH.

Ilpumeuanue - JIns pazseptku Buga “LIN” mar sBiaseTcss mOCTOSTHHONW BEIMYWHOH, a JIJIST pa3BePTKH
Buja “LOG” man ABisAeTCs NepeMEHHON BENMYMHOM, M3MEHAROIIEHCS 110 JIOrapu)MUIECKOMYy 3aKOHY.

N(2N) — umnciio nraros pa3BepTKH ¢ MPOXOJIOM CTYIICHEH B OTHOM (JBYX ) HAIPABICHUSX.
3anepkka HgglanbHasi — MHTEpPBAJ BPEMEHU OT Haudana (GopMHpOBaHUS pa3BepTku to 10
OKOHUYaHUs (GopMUpoBaHUs cTyneHu 1 ti;

3aziepKKa Ha mar — MHTEpBaJl BPEMEHH OT Havana {1 1o OKoHYaHus mara t2 paSBepTKI/I
3ajepKKa Ha BEpIIMHE — WHTEpPBAJl BPEMEHM OT Hadana {4 10 OKOHYaHuA 15 BEpIIMHBI
Pa3BEPTKU C MPOXOJIOM CTYIIEHEH B JIBYX HAIPABICHHUSX.
WHTepBan 3agaHus MapaMeTpoB — 3aJ€pKKa HadallbHAsl, 3aJep>KKa Ha Iar, 3aJepKKa Ha
BEpILMHE — 3aBUCHUT OT 33/1aHUsI BpEMEHH UHTETPUPOBAHUS U yKa3aH B Tabmune 1.7.

to — MOMEHT Hayajia pa3BepTKH;
t1 — MOMEHT Havajia BTOPOTo II1ara; t — MOMEHT OKOHYAHUS BTOPOTO IIara;

t3 — MOMEHT OKOHYaHUS pPa3BePTKH;

ts — MOMEHT Hauajia BEpUIMHBI Pa3BEPTKH C IPOXOJIOM CTYIEHEN B ABYX HANPaBICHUSIX;
ts —MOMEHT OKOHYaHHS BEPLINHBI Pa3BEPTKU C MPOXOJIOM CTYIEHEH B IBYX HalpaBICHUSIX;
t1-to —3amepxka HadanbHas; t - t1 —3amepka Ha miar; s - t4  — 3amepkka Ha BEpIIMHE;
“w=m” — MOMEHT BBINIOJHCHHUSI M3MEPEHUS HaANpsuKEHUs (TOKa) HAa HCCIEAYEMOM OOBEKTE,

BO3HHUKAIOIIETO TOJa BO3ACHCTBHEM (opmupyeMoro Toka (HampspkeHus). Bpewms
uaTerpupoBanus beictpo, HopmanabHo iy MeajieHHO YCTaHABIMBACT ITOJIb30BATENb.

Pucynok 1.10 - [TapameTpsl 1 BpeMEHHBIE COOTHOIICHHUS I pa3BepTKu ouepean 1
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1.4.2.3 Conoouunennas pazeepmra

[TapameTpsl 1 BpeMEHHBIE COOTHOLICHHUS TPU (POPMUPOBAHUH COMOTYMHEHHON pa3BEPTKH,
COCTOSIIIEN U3 TPEX ouepeiel, npeacTaBiieHbl Ha pucyHke 1.11.

u() Pa3Beprka ouepenu 1
N
Cron -
2 2
Crapr 1
to to t3 ts t
u(n PasBeptka ouepenu 2
M M
Cron
0 1 1 A
tO t3 t4 t
u(l) PasBeprka ouepenn 3
K
Cromn mm am BN g g BN OB o am o
Crapt 1
0 I
to 7}

Crapr — HavyaJbHBI YPOBEHb Pa3BEPTKU TOKA WM HAPSIKECHHUS;

Cron — KOHEYHBI YpOBEHb Pa3BEPTKH TOKA WJIM HAIIPSHKEHNUS;

Har — MHTEPBaJ 110 TOKY WINA HAIPSDKEHUIO MEXAY COCETHUMU YPOBHIMH Pa3BEPTKH;
N, M, K —uaucno maros 1, 2, 3 ouepeneit pa3BepTOK COOTBETCTBEHHO;

to — MOMEHT Hauaia (OpMUpPOBaHUS MEPBHIX CTYMEHEH (CTapT Bcex odepeei);

t1 — MOMEHT Hauajia BTOpPOro 1iara pa3BepTku ouepea 1;

t2 —MOMEHT OKOHUYaHMsI pa3BepTKU ouepear 1 1 Havaga BTOPOTo I1ara pa3BepTKU OUepeu 2;
t3 —MOMEHT OKOHYaHMs pa3BepTOK ouepeau | u odepenn 2, MOMEHT Havaia

(dbopMHpOBaHUs BTOPOTO Il1ara pa3BepTKU oyepeau 3;

t4  — MOMEHT OKOHUYaHHS CONIOJAYMHEHHON Pa3BEPTKHU;
‘™% _ MOMEHT BBINIOJHEHUS U3MEPEHUs HAIPSDKEHHS (TOKA) Ha UCCIIEAYEeMOM OOBEKTe.
Ilpumeuanusn

1 Jlnst pa3HBIX pa3BepTOK IIard MOTYT (POPMHUPOBATHCS 110 PA3THYHBIM 3aKOHAM.

2 JImuTenbHOCTh CTYIICHU pa3BepTKH ouepenu | coorBeTcTByeT Tabmuie 1.7. JMuTensHOCTh CTyIeHH
pasBepTKU ouepeny 2 paBHA CyMMe UINTENBHOCTEH BCEX CTyNEHEH pa3BepTKH ouepenu 1, MIHTEIHHOCTh
CTYIICHU OYepelin 3 paBHa CyMMe JUTHTEILHOCTEH BCeX CTYICHEH pa3BepTKy odepenu 2.

Pucynoxk 1.11 - [TapameTpsl 1 BpeMEHHBIE COOTHOIIEHHUS ISl CONIOJYMHEHHOMN Pa3BEPTKU
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14.2.4 Cunxponnas pazsepmra
CuHXpOHHAsT pa3BepTKa MOXKET OBITh C TPOXOJOM CTYINEHEH B OJHOM WJIH JBYX

HaIpaBJICHUSAX.
Bpemennas nuarpamma sl CHHXPOHHOM pa3BepTKU IpeacTaBieHa Ha pucynke 1.1.12,

v N2
Cromn 2 -
N +
Cron 1 - N+
3 _[—J nni
Crapt 2 2
1 2N
Crapr 1
YpoBeHb - - I/H:B - - -
0

to 1 t

Crapr 1, Crapt 2 — HayajnpHbIe YPOBHHU Pa3BEpPTOK TOKa WM HampspkeHus aius M1 u N2

COOTBETCTBEHHO;
Cromn 1, Cron 2 — KOHEYHBbIE YPOBHHU DPa3BEpPTOK TOKa MM HampspkeHus anst MU1 u N2

COOTBCTCTBCHHO,

YpoBeHb — MOCTOSTHHBIN YpOBEeHb HanpskeHus popmupyemslii MN3;
to — MOMEHT Hayajla pPa3BepTKH,
ta — MOMEHT OKOHYaHHUs Pa3BEPTKHU.

— YHCJIO IIaroB pa3sBEPTKU € IPOXOJ0M CTyTICHCfI B OJHOM (I[BYX) HaIlpaBJICHUAX.

N(2N)
— MOMCHT BBIIIOJIHCHU S U3MCPCHUA HAITPAKCHUA (TOKa) Ha UCCIICAYCMOM OG’BCKTC.

‘¢ mmd>

Pucynok 1.12 — Bpemennas nuarpamma aJiss CHHXpOHHOM pa3BEPTKHU
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1.4.2.5 Umnynvcnas pazsepmra

Jlrwoboit I, HO TONMBKO OAMH, (POPMHUPYIOMIHMKA TOCTOSHHBIM YpOBEHb WM JI0OO0H BH]T
pasBepTku (kpome pexuma “GND”), moxkeT QyHKIIMOHUPOBATH B PEKUME UMITYJILCHON Pa3BEPTKH.

[TpuMepbl COMOMYMHEHHBIX W CUHXPOHHBIX HUMITYJIbCHBIX DPa3BEpTOK MPEICTaBICHBI Ha
pucynkax 1.13 — 1.16.

ﬂ ﬂ NN 1- nmnynscHas pa3BepTka ouepeab 1 (Bexyias)

N2 - cunxpoHHast pa3BepTKa
10 OTHOLLIEHUIO K ouepenu |

- - J N3 - pazBepTka ouepenp 2

| |

N4 - pexum “GND”/“CONST”

Pucynok 1.13 — UmnynbcHas pa3sepTka (ouepeab 1)

W1 - pazBepTka ouepens |

NN2 - umnynbCHAs pa3BepTKa,
dbopmupyemast CHHXPOHHO I10

— OTHOLICHUIO K O4YCpeaAn 1

NN3 - pa3BepTka ouepenp 2

N4 - pexxum “GND”/“CONST”

Pucynok 1.14 — MnynbcHas pa3BepTKa CHHXpPOHHAs 10 OTHOLIEHUIO K ouepeu 1

U1 - pa3Beptka ouepens 1

N2 - pa3BepTKa CUHXPOHHAS
10 OTHOLIEHUIO K ouepenu 1

WNW3 - ummybCcHAs pa3BepTKa odepes 2

N4 - pexxum “GND”/“CONST”

Pucynok 1.15 - UmnysnbcHast pa3BepTka ouepenu 2
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NN1 - pa3Beptka ouepens 1

NN2 - pexxum “GND”

4/—-—-—J NU3 - pa3BepTka ouepenn 2

'[ N4 — umnynbscHas pazBeptka “CONST”

Pucynok 1.16 - UmnynbcHast pa3BepTKa, HCIOIb3yeMas B KauecTBe NocTostHHOTO ypoBHs “CONST”

BpeMeHHHC COOTHOLICHMA AJIA HMHy.]'IBCHOﬁ Pa3BCPTKU IOKa3aHbl HA PUCYHKEC 1.17.

u(n)

Cron

Crapr -

bazosrrit
YPOBEHb

0 I

to S t3 t

ba3oBbIil ypoBeHb — ypOBEHBb HaMpsDKEHUA (TOKa), GOPMHUPYEMBIN B T€UEHHE May3bl MEKIY
MMITYJIbCAMMU;

Crapt — HayalbHBIM YPOBEHb UMITYJIBCOB PA3BEPTKH;

Cron  — KOHEYHBII YPOBEHb UMITYJIBCOB Pa3BEPTKH;

to — MOMEHT Hauaja popMHpPOBaHUS Pa3BEPTKH;

t1 — MOMEHT Hauaja GopMupoBaHus (POHTA UMITYIIHCA;

t1-t0 — IIATENBHOCTH May3bl MEXy UMITYJIbCAMU;

to — MOMEHT Hauaja popMHUpPOBaHUS Cpe3a UMITYIbCA;

f2-11 — IIUTETBLHOCTH UMITYIIBCA;

t3 — MOMEHT OKOHYaHUsI pa3BEPTKU;

“®™>  — MOMEHT BBINOJIHEHUS U3MEPEHHsI HapsHKeHU (TOKa) Ha UCCIIelyeMOM O0BEKTe.

Ilpumeuanusn

1 YpoBeHb UMITyIbCOB B 3aBUCHMOCTH OT BUja pa3BepTku oT Crapra no Croma MOXET BO3pacTarh
(yOnIBaTh) MO TMHEHHOMY (JIoTapr(PMIIecKOMY) 3aKOHY HIIH OCTaBAThHCS ITOCTOSTHHBIM.

2 MiHTepBanbl 3aJaHusl apaMeTpoOB — JITUTEIBHOCTH UMITYJILCA M Tay3bl NPUBEACHBI B Tabmuie 1.8
JUTSL Pa3IINYHBIX PEKUMOB HHTETPHUPOBAHHUSL.

3 Homepa MU na pucynkax 1.13 — 1.17 yka3aHbl YCIOBHO.

Pucynoxk 1.17 - BpemeHHbIE COOTHOLIEHUS 1711 UMITYJIbCHOM pa3BEPTKU
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1.4.2.6 Ilepexoonvie npoyeccwyi 6 cucmeme usmepumens napamempos — 00beKm uzmepeHus

Bo BpeMs BBINOTHCHHS H3MEpeHUH TpuOOp GOPMUPYET HA HM3MEPSIEMOM OOBEKTE
MOCJICI0BATEIbHOCTH UMITYJIbCOB TOKA MJIM HaNpsDKeHUs. BpeMeHa HapacTaHUs M CHaja OTACIbHBIX
UMITYJIbCOB HE MOTYT OBITh OCCKOHEYHO MAaJbIMH BEJIUYMHAMH W B OOIIEM cCllydae 3aBUCAT OT
BEJIMYMHBI Iepernaga Toka (HamnpspKEHHUs), YCTaHOBJICHHOTO pabodyero jauamna3oHa, XapakTrepa Hu
BEJIMYMHBI KOMIJIEKCHOTO COITPOTUBJICHHS 00bEKTa H3MEPEHHUSI.

C uenpl0 MHUHUMH3AIMK  BJIMSHUS BPEMEHH YCTaHOBJICHHUS (OPMHUPYEMOro TOKa
(HampspKeHHs) Ha pPe3y/IbTaT HM3MEPECHHS, HM3MEPEHHE JOJIKHO BBIMOJHATHCS, IOCIEC TOTO Kak
MIEPEXO0JIHBIC MPOLIECCHI MPEAMOIOKUTEIBLHO 3aBEPIICHBI.

[ToTpeOuTens IPH BBHIIOJHEHUU U3MEPCHHH JTOJKEH 0CO3HABATh, YTO HEBO3MOXHO MOJYYUTh
JIOCTOBEPHBIC PE3YJIbTaThl U3MEPEHUH MPU OJHOBPEMEHHOM (OPMHUPOBAHUHU OOJBIIHX TMEpPEHaIoB
TOKa (HANpPSDKEHHWsS) M MaJIbIX BpEeMEHaX 3ajiepkeK (HayaJIbHOM, Ha IIar, Ha BEpPIIMHE) B PEKUMAaX
uzMepenusi BAX. Taxke Halo yYUTHIBaTh YBEJIMYCHUE BPEMEHU YCTAHOBJIICHHS TPU BBITIOJTHEHUHU
HU3MEPEHUI B MMKO U HAHOAMIIEPHOM JHara3oHe GOpPMHPOBAHHS MIIM OTPAHHYCHUSI.

B of0mem ciayvae mpu opraHM3aluu IMpoIecca U3MEPEHUsl CIEeIyeT OPHEHTUPOBAThCS Ha
MaHHble, yKazaHHble B Tabmuuax 1.12, 1.13, ogHako OHM MOTYT CYLIECTBEHHO MEHSTHCS B
3aBUCUMOCTH OT KOMIUIEKCHOTO 3HAYCHHSI CONPOTUBIICHUS HCCIICIyeMOr0 00BEKTA.

Tabmuna 1.12 - Bpems 3aBepIiIeHus IepexoIHBIX MPOIECCOB BBIXOHOTO HanpspkeHust MU B
pexxuMe GOpMHUPOBAHUS HATIPSKEHUS

YpoBeHb OrpaHUYCHHS BHIXOIHOTO TOKA Benuumnna CTyNeHH BBIXOHOTO HAPSKCHUS
+2 B +30 B +120 B
Ot 220 MA 10 22 MKA 0,3 mc 1 Mmc 1,5 mc
2,2 MKA 0,3 mc 3 Mc 8 Mc
220 HA 0,5 mc 10 mc 20 mc
22 HA 2 Mc 30 mc 100 mc

Tabmuna 1.13 - Bpems 3aBepIIeHus MepexoHBIX MPOIECCOB BBIXOIHOTO HanpsbkeHus U B
pexume GopMHpOBaHUS TOKA

Juamna3oH ComnpoTuBicHue YpoBeHb OrpaHHYCHHS BHIXOIHOTO HAMPSKEHUS
BBIXOJIHOT'O TOKa Harpy3Ku +2,2 B +33B +132 B
+200 MA 1 kOm 1 mc 3 Mc -
+20 MA (£10 MA) 10 kOm 1 mc 3 Mc 5 mc (£10 mA)
+2 MA 100 xOm 1 mc 3 Mc 5 mc
+200 MmxA 1 MOm 1 mc 3 Mc 5 mc
+20 MKA 10 MOMm 2 MC 8 mc 16 mc
+2 MA 100 MOmMm 10 mc 60 mc 100 mc
+200 HA 1TOm 20 mc 130 mc 200 mc
+20 HA 10 I'OMm 60 mc 800 mc lc

MuHuMaTbHBIC 3HAYEHUS JUTUTETLHOCTH CTYIIEHU (MMITYJIbCa), yKa3aHHbIEe B TaOmumax 1.7 u
1.8 mpenmosaratoT, 4To 3HAUEHUS BPEMEHU YCTAHOBJICHHUS (OPMUPYEMOIrO TOKa (HAMpPSKEHUS)
He npeBplmaroT 0,5 Mc s pexuma wuHTErpupoBanus “‘beictpo” u 20 Mc mnmsA pexuMOB
uHTerpupoBanus “HopmanbHO” 1 “MenneHHo”.
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1.4.2.7 U3zmepernue 8pemazasucumvbix napamempos
B sToMm citywae oauH wim Heckoibko MM hopMupyroT 3aaHHBIC TIOCTOSTHHBIC HAMPSHKEHUS
WJIN TOKH, ¥ Yepe3 33JJaHHbII WHTEPBal BPEMEHU POU3BOIATCS U3MepeHus (cm. 3.2.5).

1.4.2.8 Cunxponusayus c newHum ycmpoucmeom

Ecnmn 3aman Bua 3amycka “BHemHuii”, To Ui 3ammycka Impolecca U3MEpPEHUs OT BHEILIHETrO
ycrpoiictBa Ha pazbeM BXOJ CUHXP cienyer mojarb MMIYJIbC C YpoBHEM “noruueckoro 07
JUIMTENILHOCTBIO Ooee 1 MKc.

Jns 3amycka BHEWIHETO YCTpoucTBa, Ha pazbeM BbBIXOJ CUHXP BblIacTcs UMIYJIbC C
ypoBHeM ‘“‘nmormueckoro 07, GpoHT U cpe3 KOTOPOrOo COBMANAIOT IO BPEMEHH C HAYaJIOM H
OKOHUYAHUEM IPOIIecca U3MEPEHUS], COOTBETCTBEHHO.

1.4.3 Koncmpyxyus

1.4.3.1 [IpubGop BHIOJHEH B KOpIyCe HACTOJIBHOTO BapuaHTa ‘“‘Pumak Bapuomomyns
VM3981.160” pupmsr “RITTAL”. B xopmyce nperycMOTpPEHbI OTBEPCTHSI IS BEHTHIISALINH, a TAKXKE
PYUKH [T iepeHoca. B coctaB mpubopa BXOIAT:

- ICTOYHUKHU-U3MEPUTENH (OT OJHOTO 10 YETHIPEX );

- KOHTPOJUIEP;

- OJIOK T TaHUSI.

HcTouHuK-U3MepUTEINb BBIIOJIHEH B BUJIE OT/AEIBHOrO OJI0KA Ha MEYaTHOM IIaTe, K KOTOpO
KpPENUTCsl KPOHIITEHH C TpPUAKCUAIbHBIMU pPa3beMaMH, NPEAHA3HAYEHHBIMHM Ul MOJKIIIOYEHUS
uccneayemoro oobekra. MO comepxut omun, a MU]] - nBa TpuakcuanbHbIX pasbema. C AByX
CTOPOH K I€YaTHOM IUIaTe KPEMSATCS SKPaHBI.

brokx nuTaHus pacnoyioKEeH Ha OTJEIbHOM ChEMHOM IIACCH M COCTOUT M3 MSTH MEYaTHBIX
IU1aT BBIIPSIMUTENEH, CeTeBOro GpuibTpa, 1ByX Tpanc@opmaTtopoB. B BepxHelt yactu Gii0ka muTaHus
PacmoJIoKeH KOHTPOJLIEp.

Me:x010YHbIE COETUHEHUS OCYLLECTBIISIFOTCS C TOMOIIBIO KI'YTOB.

Ha nepenneit manenu npubopa pacnoyioKeHbl BXOAHBIE/BBIXOIHBIE U3MEPUTEIHHBIE PA3bEMbI
(TpuakcuanbHBIC), BRIKIIOUATENb MUuTanus, kHonka IMIYCK, pazbem “o0muii”. Ha manenbs HaHeceHbI
MOSICHSIIOIIME HAJAIMMCH HEOOXOAUMBIE JUIsl TPAaBUIIbHON AKCILTyaTallu pudopa.

Ha 3aaHeil naHenu pacroyioKeHbl: pa3beM s MOAKIIYEHHs K TPUOOpy CETEBOro MIHypa U
BCTaBKM IUIaBKHUE, KJIEMMa 3a3€MJICHHUS, pa3beMbl BXOJI/BbIX0/] CUHXPOHM3AIMH, pa3beMbl IIOPT 1 u
MOPT 2, BEHTAIATOD.

1.4.3.2 Yempoiicmsa konmakmupyrouue

VK1 u YK2 umeror cBoil COOCTBEHHBIN METAJUIMUECKHH KOPIYC C KPBIIIKOW M COJepKat
TPUAKCHAIbHBIE PAa3beMbl U IYNBI-3&KUMBI I MOJKJIIOYEHUS OOBEKTOB HCCIIEIOBAHUS
(IMCKpETHBIX KOMIIOHEHTOB) K MPUOOPY.

VK1 npegnaznaueno ais nogkitouenus K npubdopy ¢ MNO, a YK2 — ¢ U/,

1.4.3.3 Mooynu npucoedunumenvruvle (MII)

MIT 1 u MII2 npennazHadeHsl ISl MOJKIIOUEHUS MpUOOpa K 30HAO0BOIM ycTaHOBKE (IIpH
MCCJIETOBAaHUH 3JIEMEHTOB Ha MOJYIPOBOJHUKOBBIX IUIACTUHAX) U UMEIOT CHEIUAIbHBIE OTBEPCTHSI C
pe3b00ii, Mo3BOJIAIOIINE 00ECTIEUUTh UX HA/IeKHOE KPEIUIEHHE K KOPITYCY 30H/10BOI YCTaHOBKH.

MIII npennasHaueH ans nojkiatoueHus k npudopy ¢ MMO, a MI12 — ¢ UA/I.
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1.5  Mapkupoeka u niomouposanue

15.1 Ha nepenneii maHenu mpuOOpa MAPKUPOBKA COJCPKUT HAUMEHOBAHHUE U THII
npubopa, TOBAPHBINA 3HAK U3TOTOBUTEIIS.

Ha 3agneit manenu npubopa MapKUpOBKa COJEPKUT:

- 3aBOJICKOM HOMEp U I'0Jl U3TOTOBJICHHUS;

- HCHBITaTeabHOE HanpsukeHue uzonsnuu (cumoi C-2 mo T'OCT 23217-78);

- HampspKeHHE MUTaHUS U MOoTpedisieMass MOITHOCTE;

- 3Hak ['ocynapctBenHoro peectpa Pecniyonuku benapycs;

- mgamnuck “CJIEJIAHO B BEJIAPYCH™.

15.2 MapkupoBka Ha yrakoBke BbIlToHeEHa B coorBerctBuu ¢ ['OCT 14192-96
TUNIOTpa)CKUM CIIOCOOOM Ha 3TUKETKAX U COJIEPIKHUT:

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

- HaUMEHOBAHUE U TUIl TpuOOpa, TOBAPHBINA 3HAK U3TOTOBUTEIIS;

- 3aBOJICKOM HoMep u aaty usrorosienus, mramn OTK u maccy 6pyrro - 30 Kr.

1.5.3 IlnombupoBanue mnpubopa BHIIOJIHEHO MACTHKOM Ha 3aJHEd YacTH Kopiyca (B
yrinyoneHusix s BUHTOB). [11oMOMpOBKa MOANIEKUT CHATHUIO TOJNBKO MPHU BCKPBITUU TpuOOpa mpu
ero pemonte. Mecta TMJIOMOMpPOBaHUS M HAHECEHUsS OTTUCKA KielMa MOBEpPUTENs YKa3aHbl Ha
pucynke 1.18 (Bug npubopa c3aam).

1

L = MecTto HaHeceHHs OTTUCKA KieiiMa MOBEepUTENs
Mecto mioMOupoBaHus / "/J

Pucynoxk 1.18

1.6 Ynaxoexa

1.6.1 PacmakoBbiBaHHE TPUOOPA IPOBOIUTH B CIIEAYIOMIEH TOCIEIOBATEIHHOCTH:

- BCKPBITh YIIAKOBKY (TPaHCIIOPTHBIN (paHEPHBI SIIUK);

- U3BJIeYb YNAKOBKY (KapTOHHYIO KOPOOKY), yIAIUTh KJIEEBYIO JICHTY Ha BEpXHEU KPBIIIKE

KOPOOKH, OTKPHITH €€;

- U3BJEYb U3 KOPOOKH, 3aBapEHHBIE MTOJIMITUICHOBBIE MTAKEThI, B KOTOPHIX HAXOATCA:
1) pyKOBOJCTBO IO IKCILTyaTalllu, pyKOBOJCTBO MOJIb30BaTeNsl, MeToauka nmosepku, CD-R;
2) ipuOOp ¥ MPUHAICKHOCTH;

- pacmaxkoBaTh MaKETHI.

1.6.2 VYmakoBbIBaHHE MPOBOJHTH B OCIEIOBATEIIFHOCTH, OOPATHON OMMCAHHOMN BHIIIIE.

2 IToaroroBKa K HCIOJIL30BAHUIO

2.1  Mepul be3onacnocmu

2.1.1 Ilo TtpebGoBanuaM saekTpobOezonacHoctu npubdbop coorserctByer ['OCT 26104 - 89
KJ1acc 3aiuThI . 3azemyieHHe KopIryca npudopa odecrieynBaeTcsi KOHCTPYKIMEH CEeTeBOM BUIIKU
B CETEBOM LIHYpE.

2.1.2 Tlpu skcmmyatanuu mpudbopa HEOOXOAMMO coO0IaTh 00mMe TpeOOBaHUS TEXHUKU
6e3omacHOCTH, TpeaycMoTpeHHble “TIpaBuiamMu TEXHHYECKOH SKCIUTyaTallid 3JEKTPOYCTaHOBOK
(1984r.) um “IlpaBuiamMu TEXHUKH OC30MACHOCTH TIPH OKCIUTyaTallMH 3JIEKTPOYCTaHOBOK
notpedureneit” (1989 r.).

2.1.3 VICTOYHUKOM OMACHOTO HANPSKEHUS BHYTPU PpUOOpa SBISIOTCS:

- KOHTAaKThl CETEBOM BWIKUA U KOHTaKThI nepekirouaresisi CETb;

- OTBOJIbI IEPBUYHON OOMOTKH CHIJIOBOT'O TpaHC(OpPMATOpa SJIEKTPOIIUTAHHUSL.
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2.1.4 Tlpwm sKcruTyaTaliid 1 PpEMOHTE TTOCJIE TOIaul HAPsDKSHUS 3arpeniacTcs:

- TpuKacaThcs K BbiBoaM Tectupyemoro I1I1, 30H1aM 30H10BOM yCTaHOBKU MIJIM KOHTAKTaM
YK npu ropsiem nnaukatope U3MEPEHUE,;

- OTKJIIOYATh U MOJKII0YaTh Kabelu, COeAUHSIIONINE MPUOOP ¢ BHEUTHUMH YCTPOMCTBAMU;

- paboTarh NP CHIATOM KOKyX€ JH0O0Tr0 U3 YCTPOUCTB.

2.1.5 3azemnenue npubopa u [IK 10mKHO BBINOMHATHCS HE3aBUCUMO OT CTEIIEHH OIAaCHOCTH
MOMEIEHUS, B KOTOPOM IIPOUCXOIUT paboTa ¢ MprudopoM.

B cmydae paboTel mpubopa COBMECTHO C JIpYrMMH MNpuOOpaMu, 3a)XHM 3allUTHOTO
3a3eMJICHUS KaXKA0ro Mprudopa JOHKEH ObITh COETUHEH C 3eMIITHOM MIMHOM MOMEIICHHUS.

2.1.6 Tlpubop HE oOKa3bIBa€T BPEAHOTO BO3ACHCTBUA Ha OKPYKAIOIIYIO Cpeny IpHu
COOIOICHUH TTPABUIT IKCILTyaTaIllH, U3JI0)KEHHBIX B PYKOBOJICTBE IO SKCILTyaTaI[iH.

2.1.7 TIpuGop COOTBETCTBYeT TPEOOBAHUSAM TOKAPHOW OE30MAaCHOCTH, YCTAHOBJICHHBIM B
I'OCT 12.1.004-91. BeposATHOCTh BOSHMKHOBEHHS Moskapa He npesbimaer 1078 B rog.

2.2 Ilopadok ycmano8Ku u no020mMo6Ka K pabome

2.2.1 TlpoBect BHEUIHWII OCMOTp TpuOOpa, MpU KOTOPOM MPOBEPUTH KOMIUIEKTHOCTH B
COOTBeTCTBUHU C 1.3, Hanuuue MIOMO M BCTaBOK IUIABKHX, HCIPABHOCTh Pa3beMOB U YETKOCTh
MapKUPOBKH MPUOOpa.

B ciiyuae niutenbHOro XpaHeHUs! B YCIOBHSIX, OTIIMYAOLIUXCS OT HOPMAJIbHBIX, BBIIEPKATh
npr0Oop B HOPMaJIbHBIX KIMMATHUYECKUX YCIOBUSAX B T€UEHUE 4 U.

2.2.2 YcTtaHoBKY npu0opa MpOBECTH B CIEAYIOLIEM MOPSIIKE:

- pasmectuth Moaynu IIK u nmpubop Ha paboyem cromne. [Ipu 3TOM MOHUTOpP U KIIaBHATYpY
[1K ycTaHOBUTH mepes] ONepaTopoMm;

- coeauHuTh pazbeMm MOPT 1 npubopa u mociaenosareabHbiii COM 1 (mau COM 2) - mopt
ITK ¢ momormipio kKabenss uHTephecHOro (Hy/Ib-MOJEMHBIH Kabelb, IeBIATh KOHTAKTOB, RS 232) u3
KOMIUIEKTa Mpudopa, MpH 3TOM MHUTAHKE JOJKHO OBITh OTKIIOYEHO, Kak mpudopa, Tak u [1K.

2.2.3 Jlnsa moaxmroueHuss mpubopa K CeTH MUTaHUSA U OOBEKTY MU3MEpPEHHs, MCIOJb30BaTh
COEMHUTENIbHBIE KaOeIu U3 KOMIUIEKTa OCTaBKU.

2.2.4 Pabota npubopa J10JKHA MPOUCXOAUTH B YCIOBUAX, KOTOPbIE HE BBIXOJAT 3a MPEIebl
pabouux yciIoBUI NPUMEHEHUS.

2.3 Opzansl ynpaenenus, ROOKIIOUEHUA U UHOUKAUUU

2.3.1 Ha nepenneil manenu npubopa pacroyioKeHsl:

- B npubope ¢ UMO - pazpembl BXOJ/BBIXOA U, | - 17151 MOAKIIIOUEHHS HUCCIEAYEMOTO
00BEKTA;

- B mpubope ¢ UNJI - pazsemsl BXOJ U,l u paszbembl BBIXO/ U,l - misi moAKIIOYSHUS
HCCIIeTyeMOT0 00BEKTa,;
naaukarop UI3MEPEHUE — nHankanus npoiecca U3SMEpEHNs;
kHomnka ITYCK o0ecrnieunBaeT Hauano (pOpMHUPOBAHUS pa3BEPTKH;
- BeIKIovarenb CETD - Ui BKIIOYEHUS HANPSHKEHUs TUTaHUsS TPUOOpa U MHIUKATOPA.
2.3.2 Ha 3anneit manenu npubopa pacroyioKeHbl:
poserku BXOJ CUHXP, BBIXO/Jl CUHXP, KOTOpBIE CIIyKAaT COOTBETCTBEHHO U1 ITO1a4U
CHUTHaJIa OT BHEIIHEr0 MCTOYHMKA WJIM BBIJAYM CUTHaja CUHXpoHM3amuu ¢ ypoBHsmu TTJI (mns
BHEIIHETO UCIIOJIb30BaHUS);

- paszeeMm IIOPT 1 — mpegHa3HaueH Juist paboTel mpubopa no unrepdeiicy RS 232;

- BuiKa “ ~220 V 50 Hz” myig noakitoueHus K IpuOopy IIHypa CETeBOro MUTAHUS M OTCEK C
cereBBIMH BeTaBKamu IutaBkuMu BI12B-1B 3,15 A;

- KjJemMma “L”.
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2.4 Opeanuzauusa ezaumooeiicmeus mexicoy npuoopom u INK

2.4.1 Yupasnenune npubopom ocymiectsisiercs oT BHemtHero [1K ¢ momompio 10 “LIDER”
(mo Tekcry — mporpamma “Lider”). Ilporpamma mnpenHasHadeHa IS YIPABICHHS IPOLECCOM
U3MEpEeHUs, OTOOpaKEeHUs1, COXpaHEHUs, a Takxke pacueTa napamerpos [1I1.

[Iporpamma mpeactaBisieT coOOH  MHOTOOKOHHBIM — HMHTEpdENc, MNpeaoCTaBIISIONTNI
MOJI30BATENI0 MIMPOKHE BO3MOKHOCTH IO 3a/IaHUI0 M KOPPEKTUPOBKE MMAPAMETPOB U3MEPEHHUs, a
TaK)K€ BO3MOXXHOCTh OTOOpa)XCHHsSI U3MEPEHHBIX H/WIIM PACCUUTHIBAEMBIX XapaKTEPUCTHK B BHJE
rpauKoB U COOTBETCTBYIOIIMX TAaOJIHI] HA SKpaHE MOHUTOpA C BO3MOKHOCTBIO UX COXpPAaHEHUS B
37eKTpoHHOM Buje. [lonmydyeHHble B pe3ynbrare pacdyéra 3HAYEHHs MapaMeTpOB IMPOBEPSIOTCS Ha
JIOTTYCKOBBIA KOHTPOJIb U OTOOpa)KaroTCsl B BUE OTYETa Ha SKpaHe MOHUTOPA.

st ycranoBku u GyHkuuonupoBanus [10 HeoOxomum IBM coBmectumebrii TIK kmacca
He Hke AT ¢ nporeccopom He Hike 80586 u TakToBOM yacToToi He HIke 800 MI1, o6bem O3V
He MeHee 128 MoOaiit, o0beM BuHYecTepa He MeHee 20 ['Gaiit, rpaduyeckuii MOHHUTOpP Kjacca
e Hmwxe SVGA, OC Windows *98/2000.

2.4.2 Tlocne ycnenrHoro 3amycka nporpammsl Ha 3kpaH 1K BeIBoAUTCS BUpTYyanbHas MaHeb
yrpasienus npudopom “U3meputens napamerpos [1I1” - rmaBHOE OKHO MPUITOKEHHUS.

Ilpumeuanue — Pabota ¢ 3jIeMEHTaMH YIpaBICHUS NaHETH (KHONKH, IEPEKIIOYATeNId, OKHA
peIaKTUPOBAHUS) OCYIIECTBIACTCA C MTOMOIIBIO “MbIy” win KiaBuaTypsl [1K.

B pyxoBoacte monb3oBarens YIIANM.00250-01 90 01 npuBeaens! cBeqeHUsT 00 yCIOBHSIX
npumeHenusa [1O, pexkomeHAalMu MO €ro MCHOJIb30BAHUIO, MPUBOASATCS ONHUCAHHUS OCHOBHBIX
(GYHKIHI 1 OpraHOB yIPaBJICHUS U UHIUKALIUU.

3 HUcnoan30BaHue Mo HA3HAYEHUIO

3.1 Ioozomoexa Kk npoeedenuio uzmepenuil

3.1.1 Ilookniouenue o6veKma ucciedo06anus

3.1.1.1 [TonkmrovaroT K npubopy 0ObEKT UCCIeI0BaHUS:

- TUCKPETHbIE KOMIIOHEHTHI B KOPITYCE C BBIBOJIAMH - C TIOMOIIbIO U3MEPUTENIbHBIX Kabenen u
IIyTOB-32KHMOB, MOJIKJTIOYEHHBIX K COOTBETCTBYIOIINM THe3aM YK (BXOAAT B KOMILIEKT Mpuoopa);

- DJIEMEHTHI Ha MOIYIPOBOJIHUKOBBIX INIACTHHAX - C TIOMOIIBI0 MOYJISI IPUCOEANHUTEIBLHOTO
(BXOIUT B KOMIUIEKT IpHOOpa) ¥ 30HI0BOM yCTaHOBKH (IIOCTABIISET MOJIb30BATENb).

Kaxiplii 25eKTpo]] TecCTHpyeMOoro o0beKTa NOJKII0YAIOT K BXOAY/BBIXOY OTAeabHoro MH.

Jlnst moaudukaruii UTIIITT-1/4 - UTITITI-1/6, Brarouaromux MNJT, Bxoa/Beixon kaxmoro M
oOpazyercss myTeM OOBEAMHEHHUS LEHTPAJIbHBIX IPOBOJHUKOB  pa3beMoB  “BXOJ U,1”
(u3meputenbHbIA PoBoAHUK) U “BBIXO/L U,I” (cunoBoii mpoBoaHuK). O0beAMHEHNE IEHTPATBHBIX
MPOBOJHUKOB JOJDKHO OBITH MPOBEIEHO KAaK MOXHO OJMKE K 3JIEKTPOJY TECTHPYEeMOro OOBEKTa,
HarpuMep, HEMOCPEICTBEHHO Ha 30HJE MyTeM OOBEANHEHHs EHTPAIBHBIX KUJI COOTBETCTBYIOIINX
KOaKCHAJIbHBIX Kaleselt MOyl HPUCOEIMHUTEIBHOTO WU ¢ ToMoInbio YK2.

CxeMbl OAKIIIOYeHHS TpUOOopa MpHUBEIEHBI B npuiodcenuu A.

Kppimka YK1 (YK2) cayxur s 5KpaHHpOBaHUS OOBEKTa HCCIEIOBaHMS OT BHEHIHHUX
3JIEKTPOMArHUTHBIX TIOJEW M OT CBETOBOM 3acBeTkW. I'He3no OBIIAM  coeauHeHO ¢ 06GIIMM
“U3MepUTENBHBIM” IPOBOJOM PUbOpa, a rHe310 “L” - ¢ o6umM “crtoBbIM” TIPOBOIOM MPUGOpPa
“<L ” T'mesna 5 u 6 He COeMHEHBI C HIEKTPUYECKUMH LEMAMH M BBITOIHAIOT BCIIOMOTATENbHYIO
pOJIb IIPU IOCTPOEHUH cXeM i uccneaoBanus [1I1 win npu npoBepke 3JIEKTPUUECKUX [TapaMETPOB
npubopa. Metaymnyeckas MaHelb, HA KOTOPOH pacIoioKEHbI BCe THE3/1a, COSIMHEHA C BHYTPEHHEH
OIJIETKONH M3MEPUTENIHOr0 Kalelns, MOJIKIOYEHHOro K TpHUakcHalbHOW po3eTke 1A. Drta manenb
M30JIMpOBaHa OT KOpITyca, HaXOIUTCS MO/ MOTEHIIMAJIOM COOTBETCTBYIOIIMM IOTEHIMATY THe31a 1 u
BBITOJIHSCT 33J1auy “‘OXpPaHHOM MOBEPXHOCTH IO OTHOLICHMIO K 3JEKTPOJy UCCIEIYyeMOro OObEKTa,
noJKiIroueHHoMy K THe3ny 1. Iloatomy, aJekTposa wuccienyeMoro oObeKTa, B IEMH KOTOPOTO
NPENoiIaraeTcsi MPOBOAUTh M3MEPEHHS B 00JaCTH MajbIX TOKOB, HAmpuUMeEp, NMPH H3MEPEHUHU
BBICOKOOMHBIX COIIPOTUBJIEHHMM, TOKOB YTEUKH NE€PEXOAOB U T. A., CIEAYET MOAKIYATh K rHe3ay 1
VK1 (YK2). Hannume “oxpaHHON MOBEPXHOCTH, TIO3BOJISIET CHU3UThH Mapa3UTHBIE TOKH YTEUKU B
LIENH, OJKIIOYEHHON K THe3ly 1 ¥ yMEHBIINTD BPEMs YCTAaHOBJICHHS HAIIPSHDKEHUS B 3TOM LIETIH, TaKk
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KaK MCKIII0YaeTCs HEOOXOIMMOCTh Tiepe3apsiaa eMKOCTH MEXKTY TOU IEMbI0 U TTaHEbIO.

3.1.2 Bxkarouenue

3.1.2.1 TIpoBectu onepanuu coriacHo 2.2.

Y6enuthces, 4To Kopiryca mpruOopoB, C KOTOPHIMU MPEICTOUT COBMECTHAs padoTa, 3a3€MIICHBI.

3.1.2.2 Tlepen BKJIFOYCHHEM B CETh YOSTUTHCS B TOM, YTO MEPEKIIOUYATENN CETH mpudopa (B
nosioxxenuu Q) u ycrporict [IK HaXonATCsS B OTKIIFOYEHHOM COCTOSIHUH.

3.1.2.3 Jlis1 BKIIOYCHHS HEOOXOIUMO:

- MOAKIIOYUTH NMPUOOP K MUTAIOIIEH CETH C MMOMOIIBIO CETEBOTO LIHYPA;

- ycraHoBuTh BbIKIIOYaTedb CETb BO BKIIOYEHHOE MoJiokeHue (mosjokeHue 1) u
yOeaUThCsl, YTO TOPUT UHIUKATOP CETH;

- BKIIOUMTH djekTponutanue [IK u moaroroButs k paboTe B COOTBETCTBHHM C €ro
AKCILTYyaTallMOHHON TOKYMEHTAIUEH.

3.1.2.4 [lonroTaBnmBaioT NpUOOP K TPOBEICHUIO N3MEPEHUA !

- Ha [1K npou3sBoasT 3arpy3Ky ycTaHOBIICHHOM mporpammel “Lider.exe ”’;

- TOCJIe YCIIEHIHOTO 3amycka nporpammbl Ha dkpaH [IK BeIBoguTCsS BUpTyaibHAs MaHEIb
ynpasienust npubopom “Usmepurens napamerpos III1” - rmaBHOEe OKHO HpPUIIOKEHUS (IO TEKCTY -
TJIABHOE OKHO WJIU TTaHENb YIIPABICHUS).

3.1.3 TIlpubop obecreunBaeT pabOTOCIOCOOHOCTh uepe3 | MHH TIOClie BKIFOUCHUS, a
METPOJIOTHUECKUE XapaKTEPUCTHKH - 4epe3 15 MuH.

3.1.4 [Ilposepxa pabomocnocobrocmu
3.1.4.1 IlpoBepky paboTocrocoOHOCTH TpUOOpa MPOBOAAT B CIEIYIOIIEM MOPSIKE:
- TOATOTAaBIUBAIOT NPUOOP K KOHTPOJIIO, IJIS YETO;

1) B mpudope ¢ MNO (npudopsr UTIIIII-1 - UTIIIII-1/3) - oTKII0Ya0T BHEIIHUE YCTPOCTBA
oT pa3eeMoB BXO/l/BBIXO/ U, I;

2) B mpudope ¢ NI (mpubopsr UTIIIII-1/4 - UTIIIII-1/6) - coOuparoT cxemy B COOTBETCTBHH
¢ pucynkoMm 3.1 wmmu coemuustor kabemsmu K1 BXOA U, 1 u BBIXOA U, | xaxgoro HMNJI
COOTBETCTBEHHO;

- Ha TaHenu ynpasneHus HakuMaroT KHonky ! (Kontpouas UN).

ITpu 3TOM NPOU3BOAUTCA ABTOMAaTHUECKHUI 3aITyCK TECTOB KOHTPOJIS.

Pe3ynbpTaThl MpOBEPKH CUYMTAIOT YAOBJIETBOPUTEIbHBIMHU, €CIM KOHTPOJIb 3aBEPIIMIICS
ycnemHo, Ha akpaHe [1K nnaunupyercs coobmenue “IIpubop romen”.

YK2 MPUBOP (MIIIIII-1/6)

1A O K1 LOBXOX U1  UWJ1

15 O L KL | FOBBIXOA UL .

2 0 [ KI |—toBxonu,1  umj2

26 O E——o BBIXOJ U, I

340 K1 OBXOA U,1  WHJ3

3B O K1 O BBIXO/ U, I

4A 0O KI |—loBxonu1r unps
= 4o [ KI [——oBbIXO1 UI
OBILHI O [ k1 | O OBLIUIT

YK2 - ycrpoiicTBo KOHTakTHpyomee YK2 13 KoMmIuIekTa mpudopa;
K1 - kabenp “007” u3 KomIuIeKTa mpudopa — 9 mr.

Pucynok 3.1 - Cxema noakitoueHus npuOopoB it npoBepku padorocrnocoonoctu NN /JI



3.2 [Ilposeoenue uzmepenuii

3.2.1 TTpubop uMeeT CleayIoIIre OCHOBHBIE PEKUMBI:

- u3mepenue BAX nByx-, Tpex-, ueTbipexnomocuukoB, Buaa | = f (U) u Buga U =1 (1);

- u3MepeHue cemeiictBa BAX Tpex-, 4YETBHIPEXIOJIOCHUKOB I10 OJHOMY WJIH JABYM
HE3aBHCHUMBIM IapaMeTpaM;

- m3mepenue BAX npu popmupoBaHMM UMITyJBCHOTO CHUTHAja Ha JIOOOM M3 3JEKTPOIOB
JIBYX-, TPEX- WJIK YEThIPEXIOIIOCHUKA,

- BBIYHMCIIEHUE pACUETHBIX TMapaMeTpoB WM (PYHKIMOHAIBHBIX 3aBHCHUMOCTEH IO
pe3yapTaTaM U3MEpPeHuit;

- HU3MEpEeHHE U KOHTPOJb H3MEHEHUU IapaMeTpoB TECTHUPYEMOro OOBEKTa B TEUCHUE
YCTaHOBJICHHOTO MHTEpBaja BpEMEHHU.

3.2.2 TlopkmrovaroT TecTupyeMbliii 00beKT B cooTBercTBHM ¢ 3.1.1. IIpu 3TOM Heobxoammo
IOMHHTBD'
- Ha TIaHEJIU yIPaBJICHHUS:
1) npu Haxatuu kHonku Kourposas MU nprbop nepexoauT B PeXKUM CAMOKOHTPOJIS;
2) nmepekiarouaTesab BpeMs uHTerpupoBanus bBwictpo, Hopmaabno, MenieHHo,
YCTaHOBUTH B MOJIOXKEHHUE, oOecredrBaroiiee TpeOyeMyro TOYHOCTh U3MEPEHHS;
3) mpu ropsiem uHIuKaTope U3MepeHHe - HE MPHUKACAThCsA K BBIBOJAM TECTHPYEMOTIO
[II1, 30H1aM 30H10BOM YCTaHOBKH MK KOHTakTaM KV
- JMAana3oHbl BBIXOAHOTO TOKA M BBIXOJHOTO HAIPSHKEHHUS Ha HAarpy3ke COOTBETCTBYIOT
PUCYHKY 3.2;
- IOPAJIOK 3aITycKa TeCTOB NMPUBEICH B npuioxcenuu b.

I, MA
+200 MA
-+ +100
+10
-4 +1
-120 B -30 +30 +120 B U,B
1 i 1 1 1 1
T T T 1 I !
-100 -10 -1 +1 +10 +100
=+ -1
=+. -10
-+ -100
-200 MA

Pucynok 3.2 — JIlnana3oHbl BBIXOJJHOTO TOKA U BBIXOJHOTO HAMPSHKEHUS HA HArpy3Ke
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3.2.3 MH3zmepenue BAX osyxnontocHuka

3.2.3.1 Bxmouaror muranue mpuodopa u IIK, B TIK mnpousBomsT 3arpy3ky mHporpamMmbl
“Lider.exe ” 1 MoaKIrOYaOT 0OBEKT MccaeaoBanus coraacHo 3.1.1, 3.1.2.

Ha »skpan IIK BbIBOgMTCS BUpTyajdbHas NaHEIb YyHpaBieHus npubopom “H3mepurens
napameTpoB [1I1” (r1aBHOE OKHO MPUIIOKEHUS).

3.2.3.2 B rIaBHOM OKHE HAOXUMAIOT KHOMKY (& (OTKPBITh) U OTKPHIBAIOT (aiin Moseneit
U3MEPEHUs, CO/IEPIKaIUi TOTOBbIE (CO3JaHHbIE paHee) U3MEPUTENIbHbIE TECThI CTPYIIIMPOBAHHBIE IO
TECTOBBIM MOJYJISIM U 110 TECTUPYEMBIM 3JIEMEHTaM MOIYJIS. Haxumaror kaonky Hrf
(Kon¢gurypupoBanme) - [POHCXOIUT KOHGHUIYPUPOBAHHME JepeBa MOJEICH H3MEpEHUs,
PACKpBIBAIOT KOPHEBOW KaTaJlor M KaTajor ¢ MHTEPECYIOUIMM TECTOM, KOTOPbIM BBIOMpPAIOT C
MOMOIIbIO JIEBOM KHOMKM ‘“‘MbImn”. Ecimu ¢ain, COOTBETCTBYIOMIUNA TECTUPYEMOMY H3ICIIHIO,
HalpuMep ONpeAeIeHHOMY BUY MOJYIPOBOJIHUKOBON miacTuHsl, B maMatu [1K orcyrcTByer niu B
umeromemcs (aisie OTCYTCTBYET HMHTEPECYIOLIMM TecT, TO HX CO3/al0T MU HMMEHYIOT COIJIaCHO
PYKOBOJICTBY MoJib30BaTels (pasnen “O0HOBICHNE CITUCKA MOJIENel n3MepeHus’”).

3.2.3.3 Ilocne BrIOOpa HHTEpECYIOLIEero Tecta cornacHo 3.2.3.2, B meHo  “TlapameTrpsr” Ha
HaHeJM yIpaBieHus BeIOuparoT komanay “Hacrpoiika napamMeTpoB U3MepeHus” U MPOBEPSIOT, a pU
HEOOXO/MMOCTH PEeAAKTUPYIOT, IMapaMeTpbl W3MEPEHHUs, COIJIAaCHO PYKOBOJCTBY I10JIb30BaTElIs
(paznmen “HacTpolika mapamMeTpoB U3MEPECHHS ).

3.2.3.4 Ha 3aknagke “McroyHuK/M3MepUTENh’ BKIIOYAIOT JIBE CTPOKHM JUISl 3aJaHUs
napameTpoB u3MepeHus. B onHoOW cTpoke ykasbiBaroT HoMmep MU MOIKIIOYEHHOro K OJHOMY
JIEKTPOJY TECTUPYEMOro 00bEKTa, a B APYrol — K Apyromy 3iekrpony. OnuH u3 BritoyeHHbIx MU
ycraHaBinuBaloT B pexxuM “‘GND”, B koropom Ha Beixone MU ycraHaBiMBaeTcs IHOCTOSHHOE
HaIpsDKEHUE PaBHOE HYJI0, OTHOCUTEIBLHO KOTOPOTro (POpMHUPYETCsl MITU U3MEPSETCsl HapsKEHUE Ha
JIPYTOM 3JIEKTPOJE.

Kaxnomy 13 371€KTpo0B TECTHPYEMOro 00bEKTa MPUCBAUBAIOT COKPAILIEHHOE UMSI, KOTOPOE
UCTONb3YeTCsd B JalbHEHIIEM JUId MOCTPOEHUs TpapUKOB M O0O3HAYEHHs KOJOHOK B Tabiuie
uzMepenHoil BAX. Vma ykasbiBaroT B rpade “Y3en”. Hanpumep, o1uH U3 3J€KTPOA0B 0003HAYAIOT
A (ANOD), a apyroii, moaxmroueHHsiil kK U ycranoBienHomy B pexkum “GND” — C (CATHODE).

Hns WU, noaxioyeHHOTO K Y31y A, ycraHaBiMBaloT B rpade “Pexxum” pexum
dopmupoBaHus HanpspkeHus - U, B KOTOPOM JIeHCTBYeT MOPOroBOE OIpaHUYEHUE BBIXOJIHOTO TOKA.
ITpu sTom B rpade “Bxox” nossusercsa o0o3HaueHue Gopmupyemoro curiana (aprymenta) - Ua,
KOTOpo€ OyZeT UCIOb30BaHO MPH 0TOOpaskeHUH pe3ynbTaToB u3Mmepenus BAX. B rpade “Boixon”
nosBisieTcs 0003HauUeHUE M3MepsieMoro currana (QpyHkuuu) - la, 4TO COOTBETCTBYET HM3MEPEHUIO
TOKA, IPOTEKAIOUIETO B y37€ A.

Hns U, BxmoueHHoro B pexuM “GND” B rpade “PasBepTka” MOsSBHUTCS HaMMEHOBAaHUE
nocrosHHoro ypoBHs “CONST”, a B rpade “Orpannyenune” — 220m, 4YTO COOTBETCTBYET
MaKCHUMaJIbHOMY TOKY yepe3 3TOT 351ekTpo (y3en C) B 220 MA.

B rpage “Orpannuenue” st MW noIkIt04eHHOT0 K 31EKTPOy A yCTaHABIMBAIOT MOPOT, Ha
KOTOPOM IPOMUCXOJUT OTPAHUUYEHHUE TOKA Yepe3 ABYXIOMIOCHUK. OCHOBHBIE €IMHHULBI COTJIACHO
“PyKkoBOJICTBY IOJIb30BaTeNs” He ykasbiBaioT. Ecim B rpade “Bxon” OyneT ycTaHOBJIEH pEXHUM
(dbopMHpOBaHUS TOKA, TO OTpaHUYEHUE OyAET AeHCTBOBATH MO HANPSKEHUIO.

B rpade “PazBeptka” mist UM moakiIto4eHHOro K Y31y A JIByXIOJIIOCHHUKA, BBIOMPAIOT OJIMH
u3 Bu0B pazBepTk “LIN”, “LOG” mwiu “LIST” B 3aBUCMMOCTH OT YCIIOBHIl 3a/1a4H.

B rpage “Ouepens” yka3zpiBatroT HOMep ouepenu 1.

Jlnst BBIOpaHHOTO BMJA PAa3BEPTKU YKa3bIBAIOT HEOOXOJUMBIE AMILIUTY/IHBIE MapaMeTphl.
Hanpumep, ms pazseptku Buaa “LIN”: HauanbHbIil ypoBeHb “CtapT”’, KOHEUHBIN ypoBeHb “Cron”,
pasmep crynenbku “lllar” - “Yucno maros”, HeoOxoaumoe A GOPMUPOBAHUS TAKOH pa3BEpPTKH,
paccuuThiBaeTcsl aBTomMarndyecku. Eciam Oyzaer ykazano “YUucno maros”, To “Ilar” paccuutsiBaercs
ABTOMAaTUYECKHU.
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BriGupator 3aknanky “BpeMenHbie mapamMeTpbl” U yCTaHABIWBAIOT:

- 3agepxku “HauvanpHas™ u “Ha mar”, KkOTOopble ONPENeNsioT MHTEPBAI BPEMEHU MEXKITY
MOMEHTOM TOSIBIICHUS COOTBETCTBYIOUIEH CTymeHW (aprymMeHTa) UM HayaJoM H3MEPEHUs
(MHTErpUpOBaHMsI) COOTBETCTBYIOIIEIO 3HAYCHUS (PYHKIINH;

- BbIOMparoT kemaemoe Bpemsi uHTerpupoBanus (BbicTpo, Hopmanbho, MenjieHHo),
KOTOPOE OMpeeIiseT BpeMsl U3MEPEHUs KaXKI0U CTYIEHH.

Ha 3aknanke “I'paduk” yka3piBaroT HauMeHoBaHus “‘Bxona” m “Breixonma” (Ua, la), koTopbie
JIOJDKHBI OBITh OTPa)KEeHBI Ha Tpaduke u B Tabnuie 3HadyeHUH BAX 1 BBOJAT MOSCHSIONINN JaHHBII
rpaduK TEKCT.

Jlisa mpoBeneHus pacuera MapaMeTpoOB M BBINOJIHEHHUS JIOMYCKOBOTO KOHTPOJIS IO 3TUM

rapaMmeTpam, MpPOBOJISIT COOTBETCTBYIOIIIME YCTAHOBKU Ha 3akiaake “Pacuer”.
Ilpumeuanue — 3aganue napaMeTpoB JIOJDKHO COOTBETCTBOBATH MapaMeTpaM MPEeAbLIYyIINX
3aKJIaJI0K.

[Tocne ycTaHOBKM BCeX HEOOXOAMMBIX MMapamMeTpoB M3MepeHusi HaxkumaioT kHonky OK, a
3aTeM Ha TaHeld YIpPaBlIeHUS HAXKXUMAIOT KHONMKY M3MepeHue U TOCie MOSBICHUS COOOIICHUS
“N3mepenne 3akoHUeHO” HaxxumaroT KHonky OK.

[lepexondar k u3zyuenuto uamepeHnoit BAX, nis yero Haxxumarot kHoniku I'paduk, Tadauna
¥ HaOJII0/1aI0T Ha 9KpaHe rpadudeckoe u TabnnyHoe nzobpaxenne BAX (1ByXmoocHHUKA).

[Tpumep uzmepennss BAX nuona npuseneH B npuioxcenuu b.

3.2.4 H3mepenue BAX mpexnoniocHuka

3.2.4.1 Bemomnusor 3.2.3.2, 3.2.3.3.

3.2.4.2 Kaxplil 37€KTPOJl TECTUPYEMOTO TPEXMOIIOCHUKA TOAKIIOYAIOT K BXOIY/BBIXOAY
otaensHoro M.

Ha 3aknazaxe “VicrouHuk/u3MepuTens”’ ycTaHAaBIMBAIOT HOMepa noakiatodeHHbx NHU.

KaxmoMy H3 3JIEKTPOJOB TECTUPYEMOTO TPEXIOJIIOCHUKA MPUCBAUBAIOT HMS, KOTOPOE
yKasbiBatoT B rpade “VY3en”, nanpumep, C (COLLEKTOR), B (BASE), E (EMITTER).

3.2.4.3 UU, noakimoyeHHbIH K Y371y OTHOCHUTEIBHO KOTOPOIO M3MEPSIIOT BCE HAIPSDKEHUS,
Hanpumep E, yctanasnuparoT B pexum “GND”.

3.2.44 VW, noaxmoyeHHbIH K y3my C, yCTaHaBIMBAIlOT B pexXUM (OPMUPOBAHUSA
HanpspkeHus (“Bxox” Uc), npu 3ToM B rpade “Ouepens” ycTaHaBIMBAaIOT — ouepesp 1.

3.2.4.5 NN, nonkitoueHHBIH K y3i1y B, ycraHaBnuBaioT B pexum (GopmMupoBaHus Toka - |
(“Bxox” IB) mpu TecTHpOBaHMM OHUMOJSPHBIX TPAH3UCTOPOB. B cTpoke ans ympaBisiomiero
AJIEKTPOJIa YKA3bIBAIOT BCE TMapaMeTpbl (3amoiHsoT Bce rpadsl), mpu 3ToM B rpade “Paspeprra”
YKa3bIBAIOT BUJI PA3BEPTKH:

- “CONST” (moCTOSIHHBIN YPOBEHB) — MPH U3MEPEHUN OTHOU JIMHUH (KpuBoii) BAX;

- “LIN” wmm “LIST” — mpu m3mepenunn cemeiictBa BAX, mpu stom B Tpade “Ouepens’
YCTaHABJIMBAIOT — OYEPEND 2.

[Ipy ycTaHOBKE OCTaNBHBIX IapaMeTPOB HW3MEPEHHUs PYKOBOJCTBYIOTCS TEMH JKe
NPUHITUIIAMA 9TO W IPU TECTUPOBAHUH JBYXITOFIOCHUKA.

b

3.2.5 H3mepenue u KOHmMpPOb U3MEHEHUI NADAMEMPOE MECHUPYEMO20 00beKma

3.2.5.1 laHHblif  peXUM TMpHUMEHSETCS Uil HW3MEPEeHUs M KOHTPOJS M3MEHEHUs
uHTepecyomux napametpoB IIII mox Bo3zmeiicTBHeM BAMSIOMMX (DAaKTOPOB (HANpsKEHUS,
TEMIIEPATYPBI, PACCENBAEMON MOIIIHOCTH U JIp.) B TEUEHUE YCTAHOBJIEHHOI'O NHTEPBAJIa BPEMEHHU.
B wacTHOCTH, 3TOT peXUM MOKET ObITh MCIIOJIB30BaH JJIsl H3MEPEHUS! BPEMA3aBUCUMBIX TapaMeTPOB
HOJIEBBIX CTPYKTYp, HaIPUMEp, BpeMs3aBUCUMOT0 Mpobos noazaTBopHoro okucia (TAAB).

B stom pexxume ans ogHoro MU, U3 mOAKIIOUEHHBIX K 3JIEKTPOAaM 00BEKTa TECTUPOBAHUS,
3aatoT pa3Beptky Buna “TIME”, a st ocranbhbix - Buga “CONST”.

Jns Bcex BruimoueHHbIX MU 3amaroT HeoOXonuMble YPOBHHU (OPMHPYEMBIX HANpPSKEHUN U
TOKOB M moporu orpanuueHus. s MU, ¢opmupytomero passeptky Buaa “TIME” yka3biBaioT,
KpoMme TOro, mHTepBail BpemeHHM (“®PuHan’) u nepuon usMepeHus. UYucino maroB (KOJIUYECTBO
NIEPUOJ0B U3MEPEHUS 32 BPEMS U3MEPEHHUS) ONIPEAEIIAETCS aBTOMAaTUYECKH.
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Pe3ynbraThl mepuoOAMYECKUX H3MEpPEHUN TOKOB U HANpPsDKEHUH Ha 3JEKTpoJax Oo0beKTa
HaAOJI0IAI0T B COOTBETCTBYIOLIUX OKHAX MaHENU YIPaBIICHUS.

3.2.6 Paboma om 6HewiHe20 CUZHANA CUHXPOHU3AYUU

3.2.6.1 Curnan CHHXpOHHU3AIMH MOJIAI0T Ha pazbeM BXO/ CUHXP (3a1Hs15 manenb npuoopa).

3.2.6.2 Ha manenu ynpaBienuss B MeHi0 “Ilapamerpsl” BeIOMparoT KomaHmy “3amyck” U
YCTaHABIMBAIOT MEPEKIIIOYaTeh 3aMyCK B MoJIokeHNe BHenHuii 3anmyck.

4

TexHuueckoe 06c.11y>1anaHne

4.1 TexHudyeckoe OOCITY)XKMBAaHHE TPOBOAIT C IEIbI0 OOECHeUeHHUs HANEKHOH paboThI
npubopa B TEUYEHHE JUIMTEIIBHOIO MEPHOJia SKCIUTyaTalldd M 3aKJII0YaeTcsl B CHCTEMAaTHYECKOM
HAOJIIOJICHUU 3a TMPaBUJIBHOCTBIO JKCIUTyaTallid, PEryIsipHOM TEXHMUYECKOM OCMOTpE, MpPOBEPKE
paboTOCIIOCOOHOCTH U YCTPAHEHNUN BO3HUKIIUX HEHCIIPABHOCTEH.

4.2 Copepxarb mMpuOOp B YUCTOTE, OOEperarh €ro OT BO3JCHCTBUS BJIArH, T'PS3H, IBUIH,

YAapOB U MaJCHUMN.

4.3 TloBepka mpuOOpa MPOBOJUTCS HE PEXKE OJHOIO paza B TOJ MO METOIUKE MOBEPKHU

MPB MIT 1435-2004, orMeTKa 0 MOBEpKe 3aHOCHTCS B Tabmuiry 12.1.

5

Texkymmuid peMOHT

5.1 Bo3Mo)xHBIC HEHCIIPABHOCTH MIPUOOpA MpUBEICHBI B Tabmuie 5.1.

Jlpyrue

HCUCIIPABHOCTHU

YCTPAHAIOTCA

NpCaAnpuATUsAMA UJIH U3TOTOBUTCIICM.

Tabmuia 5.1

CIICHUAIN3UPOBAHHBIMU

PEMOHTHBIMU

Onucanue MMOCJICACTBUA
OTKa3a U NOBPCKIACHUA

BeposiTHast mpuuuHa

YkazaHus 0o YCTPAHCHUTO
MMOCJICACTBHA OTKa3a u

HOBPEXICHUSA
[Tpu BrtoueHuu npudopa He | 1 HencnpaseH miHyp ceTeBoii 3aMEeHUTh
3aropaercs unaukatop CETb |2 HeucrnpaBHbI BCTaBKH IIJIABKUE 3aMEHHTh
3Heucnpasen nepexmouatenb CETbh| 3aMeHUTh
[Tpu BKITIOYEHNHU TpUOOpPa 1 Heucnpasen nepekitodarens CETh| 3aMeHUTD

MNEPEropar0T BCTABKU ITJIABKHUEC

2 HeucnpaBeH 0JIOK MUTaHKS

yCTpaHI/ITL HCUCIIPABHOCTH

[Tpu 3amycke mporpaMMel
MOSIBIISIETCS COOOIIEHHE
“Het oTkiuka ot mpubopa”

1 He moakitoueH uiu HeucIpaBeH
kabenb RS 232 mexkny IIOPT 1
npuoopa u COM TIK

HpOBepI/ITL HCIIPABHOCTb
KabOes u MMPpaBUJIbBHOCTDb
NOAKJIFOUYCHU A

2 Heucnpasen nopt COM IIK

IIpoBepuTs UCIIPABHOCTH MOPTA
I1K

3 HeucnpaBeH KOHTpoJuiep mpudopa

HanpaButh npubop B peMOHT

IIpu npoBeieHNU TECTOB HA
BbIX0sie N oTCyTCTBYET TOK
(HampsHKeHHe)

1 Heucnipasen U

HamnpaButh nmpuOop B peMOHT

2 HeBepHO BBINIOIHEHBI YCTAHOBKHU
B Tecte (Homep U, ypoBeHb
OTpaHHUYEHUS, TMATNIa30H paOdOThI)

[IpoBepuTh MPaBUILHOCTD
YCTAHOBJICHHBIX B TECTE Mapa-
METPOB ¥ IOBTOPUTH U3MEPEHUE

3 HencnpaBHOCTb U3MEPUTENBHBIX
kaberneil nin uxX HEBEpPHOE
MOAKIIOUEHUE

ITpoBepuTh UCIPAaBHOCTH
Kabeneil 1 NpaBUIbHOCTD
MOJIKJIFOUEHUS

[Torpemnocts N
MPEBBIIIAET JOMYCTUMYO
(na oqHOM M)

1 Yxox mapaMeTpoB 3JIEMEHTOB
B pe3yabTaTe MPUPa0OTKI

[TpoBecTu KanuOPOBKY

2 Heucnpasen U

Hampasuth npubop B peMOHT

5.2 Ilo okOHUaHWU PEMOHTA MPOBEPSIOT METPOJOTUUECKHUE XAPAKTEPUCTUKH MPUOOpa, U B

cIydya€ HUX HE COOTBCTCTBHA TCXHHUYCCKUM Tpe60BaHI/IHM,

BBITIOJIHSIIOT ~ KalTMOPOBKY  (CM.

npunoscenue B). Ilocne pemoHTa mpuOopa IpoBOAST MOBEPKY B YCTAHOBIEHHOM IMOPSJIKE.
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6 XpaHenue

6.1 Ilpubop cremyeT XpaHUTb Ha CKJaJe B YINAaKOBKE H3TOTOBUTENS IPU TeMIEparype
OKpy»karoiero Bo3ayxa ot 5 10 40 °C u oTHOCUTENbHON BIIAXHOCTH Bo3ayxa He 6onee 80 % mpu
temriepatype 25 °C.

B nomemienun ans xpaneHus npubopa HE JOKHO OBITH MBUIM, MAPOB KUCIOT U IIENOYeH,
arpecCUBHBIX T'a30B U APYTUX BPEIHBIX MPUMECEH, BHI3BIBAIOIIUX KOPPO3HIO.

7  TpaHcmopTHpOBaHHe

7.1 Ilpubop B YIAKOBKE H3rOTOBMUTENS JONYCKAET TPAHCIOPTUPOBAHUE B 3aKPBITHIX
TPAHCHOPTHBIX CPECTBAX JIOOOr0 HA3eMHOTO TPAHCIIOPTA M B OTAINIMBAEMBIX F€pPMETH3HPOBAHHBIX
OTCEKax camMoJjera.

[IpenenpHbIC KIMMATHYECKUE YCIOBUS TPAHCTIOPTUPOBAHUS:

- TeMIeparypa OKpyKawIiero Bo3ayxa ot Munyc 50 go mioc 50 °C;

- OTHOCHTENIbHASI BIIAYKHOCTh OKPYIKAIOMIETo Bo3ayxa He 0osee 95 % npu Temneparype 25 °C;

- arMmocdepnoe nasnenue ot 84 no 106,7 klla (ot 630 g0 800 MM pr. CT.).

7.2 PasMernieHue u KperuieHHe B TPAHCIIOPTHOM CPEJICTBE YIIAKOBAHHBIX MPUOOPOB JIOJKHO
o0ecreynTh WX YCTOHYMBOE TIOJIOKEHHWE W HE JIONMyCKaTh IEPEeMEIICHHE BO  BpeMs
TPAaHCIOPTUPOBAHUSI.

8  Yruamzauus

8.1 [Ilpubop He COOEP>KUT OMACHBIX JIA KU3HU U BPEIHBIX U OKPYXKAIOIIEeW Cpellbl
BEIIECTB. Y TUIM3AIMS MPOU3BOAUTCA B MOPAIKE, IPUHITOM y OTpedbutens npudopa.

9 TapaHTHH M3rOTOBHTEJS

9.1 MWsroroBuTenp TapaHTHPYET COOTBETCTBHE NPUOOpPa OCHOBHBIM TlapamMeTpaMm |
TEXHUYECKUM XapaKTepUCTHUKaM, YCTAaHOBJIEHHbIM B HacrosmeM PO, mnpu colbmoaenun
NOTpeOUTENEM YCIIOBUH U MPaBUJI SKCILTyaTalluu, TPAHCIIOPTUPOBAHUS U XPaHEHMUSL.

["apaHTHITHBIN CPOK XPaHEHUS - 6 Mec C J1aThl U3TOTOBJICHUSI.

["apanTHitHBIN CPOK AKCIUTyaTallMu - 18 Mec OT JaThl MPOJAXKH.

["apaHTHIHBINA CPOK 3KCIUTyaTalliy MPOUIEBACTCS HA MEPUOJ CO AHSA MOJA4YM peKIaMaluu 10
BBEJICHUS NpHUOOpa B SKCIUTyaTallMIO0 CUJIaMH U3TOTOBUTEIIS.

JlaTta nmpogaxku yka3blBaeTcsl B rapaHTUIHOM TasioHe (nmpuioxkenue I'). B cimyyae orcyrerBus
OTMETKH O TPOJaXKe, CPOK TapaHTUU UCUHUCIISAETCS OT AAThl U3TOTOBJICHUS TPUOODA.

9.2 TlorpeOuTens JIMIIaeTCs MpaBa Ha TAPAHTHIHBIN PEMOHT B CIEIYIONINX CITyJasX:

- TIpU HapyLIEHUH LeTOCTHOCTH IIIOMO;

- TIpY HAPYLICHHWH MPABUII HKCILTyaTallui, TPAHCIIOPTUPOBAHMS I XPAHEHUS.

10 CauaerejibcTBO 00 YIAKOBbIBAHHHU

10.1 M3mepuTens mapaMeTpOB IOJYNPOBOJAHUKOBBIX mpuoopoB  MIIIIII-1
VIIAM.411251.003, 3aBOJICKO HOMED

YIIaKOBaH

HaAaNMMCHOBAHUC UJIK KO U3TrOTOBUTCIIA
corjiaCHO Tpe6OBaHI/I${M, npeaAyCMOTPCHHBIM B ﬂeﬁCTBYIOHlCﬁ TEXHHUYISCKOU JAOKYMCHTAIIUH.

JMYHAs MOJIUCH pacudpoBKa NOIMUCH

ToJ, MECAII, YHCIIO
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11 CBuaeTeJbCTBO 0 MpHUEMKeE

11.1 Usmepurens [1apaMeTpoOB IIOJIYIIPOBOJJHUKOBBIX pudopoB WIIIIII-1
YIISIM.411251.003, 3aBOJICKOM HOMEp U3TOTOBJIEH u
OPUHAT B COOTBETCTBUU C 00s3aTeNbHBIMH TPEOOBAHUSMH T'OCYJAPCTBEHHBIX CTaHAAPTOB,
TY Pb 100039847.053-2004 u npu3HaH roJHBIM JUIS SKCIUTYaTaIUH.

HpeacraBureas OTK
MIT

JIMYHAas NOANKCH pacmu@poBKa MOANNUCH

roJi, MECSII, YHUCIIO

IlepBruuHas moBepka NnpoBeacHa

[Toepurens
MK

JIM4YHas noAnuchb pacmn(prBKa IIoAInmncu roa, McciaL, 4YnucCJio

12 Oco0ble 0TMETKH

12.1 3anucu 0 mepuoaUYEcKOi MOBEPKE W BHEIUIAHOBBIX Pa0OTax MO TEKYIIEMY PEMOHTY
npubopa mpu ero HKCIUTyaTallu, BHOCAT B Tabmuiy 12.1.

Tabmuua 12.1

Hara HaumenoBanue paboTsl JomxHocTh, pamunius u noanuck | [Ipumeuanue
MIPUYKHA €€ BBITTOJIHEHUS (OTTHUCK KIIeliMa TTOBEPUTEIS)
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Ipunoxenune A
(cipaBOYHOE)

CxeMbl HU3MEPUTEJIbHBIC

A.1 Cxembt nookouenus npuodopa

MPUBOP (UIIIIII-1/3)
_______________________ YK1
BXOJI/BBIXO/] U, IO K1 Q-------- O \
1no 2 2A 2 K o0bekTy
BXOJ/BBIXOA U, 1 o K1 O O- TECTUPOBAHMS
——————————————————————— AIIEKTPOIA
11O 3 w3 (oniextpozar)
BXOJUBBIXO] U, I K1 O O— >
_________ uio4 N .
K | BXOJUBBIXO U, I B A o
. comL I obIHii
! | “IIOPTI’ oBuwit O K1 Qoo o
| (coMmR) | — o /
boool- ' RS 232 L
YK1 - ycrpoiictBo koHTakTupytomee YKI1 u3 kommiekra npudopa;
K1 - kabens “007” u3 koMIUIeKTa pudopa — 5 miT.;
K2 - IYM-3KUM U3 KOMIUIeKTa mpubopa — 4 miT.
Pucynok A.1 - Cxema noaxmouenus npubopa UIIIII-1/3 u VK1
IPUBOP (UIIIIII-1/3) MII1
HNHno 1 1
BXO/I/BBIXO] U, |
A it &1 | o A\
NHo 2 2 K 30H1aM
BXOJ/BBIXO U, I 'T‘ o 00BeKTa
_______________________ TCCTUPOBAHUS
NHno 3
BXO/I/BBIXO] U, |
@] K1 O
________ , UHO 4
nK | BXOJIBBIXO] U, I — .
N IS © J
COM1 “TIOPT 17 oBLIMIT O
(COM2) 1 >
““““ ‘' RS 232
MII1 - momynb npucoequauTenbHblil MIT1 U3 koMIiekTa mpubopa,

K1 - kabenp “007” u3 KoMIUIeKkTa mpubopa — 4 1wrT.

Pucynox A.2 - Cxema noaxitouenus npudopa UIIIITI-1/3 u MITI
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- ycTpoiicTBO KOHTakTUpyromee YK2 u3 kommiekra npubopa;
- kabenp “007” u3 KoMIUIeKTa pudopa — 9 mrT.;
- IIYM-32)KUM U3 KOMIUIEKTa Ipudopa — 4 miT.

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

COM1
(COM2)

MII2
K1

i “TIOPT 1

l———> 1

>

' RS 232

Pucynok A.4 - Cxema noakmouenus npudopa UIIIII-1/6 u MII2
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IMPUBOP MII2
(WIIIIII-1/6) 1
_______________________ "
Una 1 BXOJ U, 1O K1 % >
O
| _________ BHXOLU, 10— LKL | 5
Unma 2 BXOJ U, 10 K1 ?
__________ BBIXOJ1 U, 197 LKL | 9
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__________ Bbixo U,10———1 K | 9
Unj 4 BXOJ U, 1O K1 2’)
__________ BRIXOZ U, 1907 | K1 | O
osmmit O

- MOJTyJb MpHcoeMHUTENbHBIN MII2 13 KoMIuIekTa mpubopa;
- kabenp “007” u3 KoMIUIeKkTa mpubopa — 8 wT.
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A.2 Cxembl ycmpoiicme KOHMAKMUPYIouux

“OXPAHHAS ITOBEPXHOCTB”

_____________________

1A XWS1 //L\ : XS1 1 |

N\ 1 Vz :

v M | N |

T | 5

2A >XWSZ @ i XS2 < 2 i

3A o XWS3 A i XS3 P 3 :

d NS/ | N :

1 : |

4A XWS4 | :

N Ja\ ! XS4 v 4 |

+ i XS5 5

! —< |

i XS6 6

: —< :

OBIIMI  XWS5 | L

De O : < :

ﬁ/ ! XS8 L

ix i < i
XS1...XS8 - rae3no YIII51M.434539.003 — 8 mr;
XWS1.. XWS5 - coemqunutens YIIIAU.434432.004 — 5 .

Pucynok A.5 - Cxema ycrpoiicTBa KoHTakTHpyromero YKI
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“OXPAHHASA INOBEPXHOCTB”

i |
1B XWS5 XS1 1
> @ : < i
1A XWS1 -
\ 1 1
Ds &\[J/ : |
26 XWS6 XS2 2
24 XWS2 - : :
N /e : !
7 o/ | |
1 | |
36 XWS7 XS3 3
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> @ i i
4B XWS8 i XS4 4 i
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| 1 ]
4A  XWS4 L . !
> @ | i
- I XS5 5
<
| XS6 6 |
<
OBIIHIT  XWS9 A i XS7 o |
\/ [ N 1
&]/ | xs8 Lo
/ 1
L ! > !
XS1...XS8 - rae3no YII51M.434539.003 — 8 IT;
XWS1... XWS9 - coeaqunurens YIIIAU.434432.004 — 9 mr.

Pucynok A.6 - Cxema yctpoiicTBa KOHTakTHpyrouero ¥YK2
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Ipuioxenue b
(cipaBOYHOE)

IIpoBepka napameTpoB ¢ NOMOIIbIO TECTOB.
IIpumep n3mepenuss BAX nuona

b.1 Ilposepka napamempoe ¢ noMouiblio mecmoe

b.1.1 Brmovaror nuranue 1K u npubopa. Ha TIK mpousBoasT 3arpy3Ky yCTaHOBJICHHOM
nporpammbl “Lider.exe”. Ha sxpan IIK BBIBOOWTCS BHpTyaibHas IMaHE b YIPABICHHSA MPHOOPOM
“Usmepurens nmapamerpos [1I17 (rmaBHOE OKHO MPUITIOKECHHS ).

b.1.2 3anyck mecma

B rnasHoM okse “Usmepurens napamerpos INI1” HaxumaoT kHONKy [@ (OTKpBITB) U
OTKpBIBAKOT (aill Mozeneit usmepenus “Certif. mod”, Haxumaror knonky 8 (Kondurypuposanue)
- OCYUIECTBIISIIOT KOH(PUTypUpOBaHUE JepeBa MOJENe M3MEepEeHUs, 3aTEM PACKPHIBAIOT KOPHEBOU
karasmor VERIFY u karanor B KOTOpOM HaxoJHUTCS TECT MPOBEPSAEMOTO TTapaMeTpa, BHIOUPAIOT TECT.

Ipumeuanue - ®aiin “Certif.mod” Oyaer 3arpyxeH 70 TeX Mop MoKa He 3aKPOIOT IPOrpaMmy
“Lider.exe”.

Ilpumep - TlpoBepka Touek B quana3zoHe +20 MA ¢ moMomibio Tecta Test_20m.

Beiouparor tect VERIFY\AMPER\Test_20m, B mento “IlapaMeTpsl” maHenw yrpaBiICHUsI
BbIOMpatoT koMaHay “Hacrtpolika napaMeTpoB U3MepeHHs”, TIOCE YEr0 OTKPHIBAETCSI OJIHOMMEHHOE
OKHO.

B okne “Hacrpoiika mapamMeTpoB wu3MepeHHs , Ha 3aknanke “‘VcTouHMK/m3MepuTens”,
ycranaBiuBatoT HoMep nposepsiemoro UM (MUO unu NN /T) n naxkumarot kaonky OK.

3anyckatoT TecT HaxatneMm kHonku USMEPEHME, B pesynprate uero nposepsiembiii 1N
HAauMHAeT B AaBTOMAaTUYECKOM pEXHME IIOCIEI0BaTeIbHO BOCIPOM3BOAUTh 3HAUEHUS BCEX
IIPOBEPSEMBIX TOYEK Juana3zoHa +20 MA uepe3 yCTaHOBIIEHHBIM HMHTepBan BpeMeHU. llpu sTom
MHTEPBaJl BpEMEHU MOKHO M€PEyCTaHOBUT.

[lo oxoHwaHuMM mpoliecca HM3MEPEHUs MOSBUTCSH coolueHne ‘“V3mepeHne 3aKOHYEHO .
3akpeIBatOT 3TO coodiienne HaxxatueM kHonku OK.

Pesynbrar usmepeHus B TaOAMUHON winM rpaduueckoi Gopme OTOOpa)KeHHs] MOYKHO
MIOCMOTPETh, HaXkaB KHOMNKY Tabdumnua, uiu kHonky I'paduk.

b.2 IIpumep uzmepenun BAX ouooa

b.2.1 lns n3mepenus BAX nByXmosocHUKa, HapuMep OU0Ja, MOXKHO HCIOJIb30BATh JIBE
CXEMBbI BKJIIOYEHMS. [[10]1 MOKHO BKIFOUMTH:

a) MeXIy BXxoaoM/BeixozoM MU u npoBojoM “o0muit”;

0) Mexay BxogaMu/Bbixonamu AByx MU, ouH U3 KOTOPBIX yCTaHOBJEH B pexuM “GND” u,
(akTHUECKH, UCIIONB3YETCS B KaueCTBE MPOBOJIA “‘00LIHit”.

Cxema 0) MO3BOJIIET HCKIIOYUTH TMOTPEIIHOCTH HW3MEPEHUs, CBS3aHHBIE C MaJCHUEM
HaNpsDKeHUsT Ha COEJUHMTENbHBIX Kalemsx, npu ycinoBuu npumeneHus MU (moguduxanuu
npubopa UIIIIII-1/4, /5, /6). D10 BaxHO mpu u3MepeHuun “npsimoi” BeTBU BAX nmona, korma
HanpsbkeHue Ha auozae He Ooiee 1 B, B Tom umcne mpu 3HaueHusx Toka 70 200 MA. Ilpu stom,
moboii MMM moxer ObITh BKIIOYEH B pexxuM  “GND”, uyro BaxHO mnpu pabore C
MOJYIPOBOJHUKOBBIMH IIJIACTUHAMM, TaK KaK pyyHas KOMMYTAallMs 30H/I0B HeXelaTelbHa.

Bo3moskHocTh BKItoueHuss MM B pexkrMe UCTOUYHMKA TOKA U U3MEPUTEIIS HAPSHKECHUS UITH B
peKUMe MCTOYHMKA HANpsDKEHUS U M3MEpPUTENsl TOKa MO3BOJSET BBIOMPATh ONTUMAIIBHBIA PEXUM
usmepenuss BAX. Hampumep, u3mepenue oOpatHoi BeTBM BAX 1uoga WM TOKa YTEUKH
KOHJIEHCATOpa, 1IeIeCO00pa3sHO MPOBOIUTH B PEXKHMME HCTOYHHMKA HampsokeHus. [lpu sTom
u3Mepsercs QyHKIMOHATbHAs 3aBUCUMOCTh ToKa | uepes mpoBepsieMblil MO OT MPHUKIIAIBIBAEMOT0
k Hemy Hampspkenus U, T.e. | =T (U).
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N3mepenne npsimoii BetBU BAX nuona MOXXKHO NPOBOJUTH KaK B PEXKUME HCTOUYHHKA
HaIpsDKEHUS, TaK U B PeKUME UCTOYHHMKA ToKa. B mocnennem ciaydae BAX Oymer u3aMepsarbes Kak
dbyHKIMOHANbHAS 3aBUCUMOCTh HampspkeHuss U, BO3HHMKAIOUNIErO Ha JIBYXIIOJIOCHHUKE IPHU
npoTrekanuu yepe3 Hero Toka I, T.e. U = f(1).

M3mepenne BAX nuoma B pexuMe HMCTOYHMKA HAINPSOKEHUS TO3BOJSET HM3MEPUTH U
0TOOpa3uTh Ha ofgHOM Tpaduke moanyro BAX nuoma (Bkirouas “mpsmyro” U “o0paTHYIO” BETBH).
[Tpu ucnons3oBanuu MU B pexxnMe HCTOUYHMKA HAIPSHKEHUS BaXKHYIO POJIb UTPAET BO3MOXKHOCTH
OrpaHHuYEHUs, N0 a0COJIOTHON BEIMYMHE, TOKA IMPOTEKAIOIIEr0 uepe3 IpoBepsieMblii OOBEKT, B
JAHHOM CJy4ae 4epe3 JAHUOA. DTO MO3BOJIIET OTKA3aThbCsid OT MPEABAPUTEIHHOTO ONpPECIICHUS
“IIOKOJICBKK™ AMOJIA, T.C. ONMPENEIICHUs €ro aHojJa W KaTojaa, Mpu “TpyOoil” olleHKe OCOOCHHOCTEH
ero BAX, nanpumep, nepea TeM Kak IPUCTYNUTh K U3YYEHUIO “TOHKOI CTPYKTYpPbl HHTEPECYIOIIHNX
YYaCTKOB 3TOM XapaKTEPUCTUKH.

B xauecTBe mpuMepa NpUBOAUTCS YCTAaHOBKA MApaMETPOB U PEXKUMOB (IIaHETH YIPABICHUS)
st w3mepenuss BAX mguwoma Buma I = f(U). Hampumep, mo mpeaBapUTENbHBIM JIAHHBIM
MaKCHUMaJIbHO JIOIIyCTUMOE OOpaTHOe HampsbkeHue auoaa mnpesbimiaer 100 B, MakcumanbHbIN
JIOITYCTUMBIN NPSAMOM TOK uepe3 Iuoj cocTaBiisieT He MeHee 10 MA, a HampaBiieHHE p-n Iepexoja
JIMO/Ia MOJIb30BATEI0 HEU3BECTHO.

Bxumrouaror usmeputens u [1K u 3arpyxarot nporpammy “Lider.exe”.

[Topxmouator aumon  Mexay Bxomom/Beixomom WMl  u  Bxomom/Beixomom W2
(mpunoxxenue A).

Ha nanenu ynpaBnenust B MeHio “Hactpoiika” BbIOMpaioT koMaHay “OOHOBJIEHHE CIHCKa
mogneneit usmepenus”. llosBiasiercs OKHO Il BBENEHMsI MapoJisd, KOTOPbIM coobuaercs
HOJIb30BATENI0 OTBETCTBEHHOMY 3a 3KCIUTyaTaluio rpubopa npu ero nocraske. [locie BBeaeHus ¢
knaBuatypsl I1K napons, Haxumarotr kHonky OK. B okne pexuma “OOHOBIIEHHE cIUCKa MOjenen
U3MepeHus” BHIOUPAIOT OKHO BBOjA ‘““TecTOBBbIM MOIyIb” W BBOIAT UMs MOAYJs ¢ kiaBuaTypsl [1K
(nampumep, MODI). 3areM B COOTBETCTBYIOIIMX OKHAaX BBOJSAT HMS TECTHPYEMOIO 3JIEMEHTa
(nanmpumep, D) u HazBanue tecta (Hanpumep, VAX), nocie 4yero HaKMMaT KHONKY J1060aBUTh U
3aKpbIBalOT NaHen b “OOHOBICHHE CIMCKA MOJIENIeH U3MEepEHHST .

Ha nanenu ympasnenus, B okHe “Bbibop moxmenu usmepenus” mosiBiasercs tect VAX,
BXoasmnmii B mojakaranor D katamora MOD1: MODI\D\VAX. BeiOiparoT 3TOT TeCT, U 110 KOMaH/Ie
“Hactpoiika mnapaMeTpoB u3MepeHus , B MeHI0 “Ilapamerpsl” riaBHOW NaHENM YIPaBIICHHUS,
OCYIIECTBIISIOT HACTPOWKY MapaMeTpoB Ha 3aknajke “Vcrounux/M3meputens”. YUuTsiBas, 4To JUis
uzMepenuss BAX nuona HeoOxoaumo nojkiatoueHue aAByx MU, ocymiecTBIsAOT UX “BKIIOYEHHE” C
NOMOIIBI0 KHONOK B KpaiiHell JieBoil rpacde. IIpum 3Tom Bce mois s 3aJaHusl MapamMeTpoB B
BBIOPAHHBIX CTPOKaX OKpPALIMBAIOTCA B OeNblii IBET (CTaHOBSTCS AOCTYMHBIMH). BriOuparoT B
BepTuKaiabHON rpade “UN” stux psamoB Homepa MM Kk KOTOpHIM MOAKIIIOYEH MO, Hampumep B
BEepXHel cTpoke 1, a B HkHel 2. [IpucBanBaroT UMs KakI0My M3 BBIBOJIOB IPOBEPSAEMOTO IMOAA,
JUISL 4ero B BepTHKaibHOU Tpade “Y3en” BweiOuparor A (anom) m C (karom) mns MUl u N2,
COOTBETCTBEHHO. B rpade “Pexxum” BbIOMparoT pexuMm HcTouyHMKaA Hampspkenus - U mns M1
(BepxHsis cTpoka) U pexum “GND”, uro coorBeTcTBYyeT pexkumy obuero nposoga (“GROUND”),
s W2, Tlpu stom B rpade “Bxox” mosBATCS HaMMEHOBAaHUS (POPMHUPYEMBIX CHUTHAJIOB
[10/1aBa€MbIX Ha COOTBETCTBYIOLIME KOHTAKTHI MpoBepseMoro auoaa, Ua u Uc COOTBETCTBEHHO, a B
rpade “Bpixoa”’ — HAUMEHOBaHMS U3MEPSIEMbIX IIPH 3TOM CUTHAJIOB, la u Ic cooTBeTcTBeHHO. Kpome
toro, B rpade “Pazseptka” MU BkmtouenHoro B pexum “GND” mosiButcs coodbmenune “CONST”,
YTO COOTBETCTBYET (DOPMUPOBAHMIO HANpPSHKEHUS MOCTOSIHHOTO YpOBHSA (T.€. OTCYTCTBHUIO
pa3BepTKH), a TMoJe Ui 3aJaHusi HOMepa Pa3BepTKU IO CTApIIMHCTBY, PAacHOJOXEHHOe B rpade
“Ouepenp”’ CTaHET CepbIM. DTUM IOATBEP)KAAETCS OTCYTCTBHE pa3BepTku B M2, ¢popmupyromem
CHTHAJI TOCTOSIHHOTO ypoBHsL. B rpade “OrpannueHue” mosiBUTCS 3HAYEHUE TIOPOTa OTPaHUYEHUS 110
TOKY 220 M, 4TO COOTBETCTBYET MakcuManbHOMYy ToKy M2 — 220 MA.
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B rpade “Orpanmuenue” MU1 cnemyer ycTaHOBUTH, MOJIB3YSICh KIABHATYpOH, 3HAUYCHUE
MaKCHMaJbHO JIOIYCTUMOTO TOKA, KOTOPBIN CMOKET MOTeUb Yepe3 AUOJ Mpu (GOPMUPOBAHUHU HA €r0
BBIBOJIaX pa3HOCTH HampsbkeHuil. Hanpumep, ycrananuBatotr s MU gopmupyromero curnan Ua
orpannuenue 2,5 MA. Ilpu stom B cTtpoke mist Ua B rpade “Orpanuuenue” ciemyer ykazatb 2.5 m.
[IpaBuiia BBOAA MPOU3BOIHBIX €AMHMUIL, IPUBEACHBI B PYKOBOACTBE MOJIb30BATEIS.

B rpade “PasBeptka” BwIOMparoT nuHelHyr pasBeptky “LIN”, a B rpade “Ouepenp”
BbIOMpAIOT ouepens 1.

[Ipu BEIOOpE pazBepTku Buaa “LIN” mosBisiroTcs (OKpammBarOTCs B OCJIbIA IBET) MO IS
BBOJa BCEX IapaMEeTpOB JTOW pa3BEepPTKH, CIrPYNIHUPOBAHHBbIE B HUXKHEH TOJOBHHE OKHA U
0o0BeIMHEHHBIE 00IMM yKa3zaTejeM Bxoja (y3/1a) K KOTOPOMY OHHM OTHOCSITCS, B HamieM cirydae Ua.
[TockonbKy HCTUHHOE MOJIOKEHUE aHOAA U KaTO/1a MIPOBEPSEMOro IM0/1a OJIb30BaTEII0 HEU3BECTHO,
TO YCTaHABJIMBAIOT CIIEAYIOIIME MapaMeTpbl pa3BepTku: oT muHyc 40 B no mmoc 40 B ¢ marom
0,1 B. B coOTBEeTCTBYIOUIMX IMOJIAX BBO/A YCTAHABIMBAIOT:

- “CTapT” - 6‘_40”;
- “Cron” - 40;
- “Iar” - 0.1, mpu sroM Ha moje “Yucno maroB” MOSBUTCS KOJUYECTBO IIIAroB

(ctynenek) HeoOXoMUMBIX A hopMUpoBaHUs Takou pa3BepTku — 801.

Ecnu ny1st monp30BaTenis BaKHBIM ITapaMETPOM SIBJISIETCS KOJMYECTBO IIArOB U HEOOXOIUMO
OTPAaHUYUTHCA MEHBIIMM YUCIOM aroB, Hanpumep 400, Ha noae “Yucno maro” cienyer ykazarb
400, nmpu stom Ha mosie “Iar” mosBuTCA HeoOxomumas i dToro BeiauwumHa mara 0.2 B,

BBIpOKEHHAS B OKCITOHEHIIaIbHOM (hopmate 2.0e-001.
Ilpumeyanue - 31ech e yKa3plBaeT Ha HKCIIOHEHIMANIBHBIN ¢opMaT 4Yuciaa, a YUCIO CO
3HAKOM PacCIIOJIOKEHHOE TIOCIIC € YKa3bIBACT MOPSIOK.

Jlanee OCYIIECTBIIAIOT HACTPOIKY BPEMEHHBIX MapaMeTpoB, BhIOpaB 3akiaAky “BpemenHble
napametps!”. [lepexitouarenn Ummyibe u TIME 10mKHBI OBITH BBIKITIOUEHBI.

VYKa3bIBalOT BpeMs MHTEIPUPOBAHMs, YCTAaHOBHMB IEPEKIOYATENb B OJHO U3 IMOJOKEHUH:
BbeicTpo, Hopmanbno ninu Mensienno. [Ipu stom B nonsax 3anepxku “Havansnas” n “Ha mar”
HOSBIISIOTCS. MUHUMAJIBHO JIOMTYCTUMBIE 3HAYSHHS [T0 YMOJTYAHUIO.

Bri0uparot By pa3BepTKU ¢ OJHUM HAKJIOHOM (110 YMOIYaHHMIO).

Ilepexmntouarens ABTOYCTAHOBKA IMANa30HOB HA KAXKIOM IIAre - BHIKIIOYCH.
Jlanee ocylIEeCTBISIOT HACTPOIKY napamMeTpoB Ha 3aknajke “I'papuk’:

- “I'pacpux” - VAX_DIOD;

- “Ocp X” - Ua;

-“Ocb Y1 (neBast)” - la Ha nuHuu 2;

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

- “Tekcr cHU3Y - Orpannuenue no la 2.5MA;
- “Pexnm X’ - LIN:

- “Pexum Y17 - LIN.

OcymiecTBIAIOT HAaCTPOMKY NapamMeTpoB Ha 3akiajgke “Pacuer”. 3agaHue mapameTpoB Ha
ATOM 3aKJIAJKE JOJDKHO COOTBETCTBOBATh IapaMeTpaM Mpeablaylux 3akianok. Ilpenmonoxum,
uHTepecyeT 3HaueHrne Ua npu 3HadueHusx Toka uepes nquon (Ia) 1 u 1,5 MA u conpotuBienue auonaa
Ha 3TOM Y4aCTKE XapaKTEPUCTHKHU.

3anonustot nois “Ilapamerpa 17 cnenyronm odbpazom:

- “HanmMeHoBaHMne HCKOMOTO napameTpa’ - Ug;

- “HanmMeHoBaHMe 3a1aBa€MOM BEINYUHBI - la.

VYcranasnuBaroT nepekitodarensr HaiTu 3HaAYeHHe apryMeHTa 0 3HAYeHUI0 (yHKUHUHU B
nojoxenne Braoueno. BeiOuparor “@ynkimio no ocu Y1” (1o yMoI4aHuIo).

“JIunus’” - 2.

“Touka ouepenu 2”- 0 (0 yMoJI4aHHIO), T.K. pa3BEpPTKa BTOPON OUEpEeIU HE 3a/1aBaJIaCh.

3aiaBaeMble 3HAUEHUS:

“Suavenue 17 -1 m;

“3nauenue 2” - 1.5 m.
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YcraHaBnuBaloT Tepekiaovarens ®opmyiaa B mnojoxenue AX/ AY, 4To COOTBETCTBYET
pacyeTy CONMPOTUBIIEHHUS A10a Ha BeiOpaHHOM ydactke BAX, R = AU/ Al.

Eciu HeoOXoIuMoO OCYIIECTBUTH JOMYCKOBBIA KOHTPOJIb AMONA MO PACYETHON BEIUYUHE
AU/ Al, To B okne “IToporoBbic 3HaUE€HHUS MCKOMOM IepeMeHHOI 3akiaanku “Pacder” ykaswIBaioT
MUHUMAaJIbHOE 1 MAKCUMaJIbHOE 3HAUYEHHUS ATOW BEJIMUYMHBI B COOTBETCTBYIOIIUX MOJISX BBOJIA.

Ecnu, kxpoMe TOro, MHTEpECyeT JNOMYCKOBbIM KOHTPOJIb MO BEIMYMHE HANPSIKEHUS Ha AUOC
Ua npu npoTeKkaHWH Yepe3 HEero HEKOTOpOro TOoKa, Hampumep 1 MA, clefyeT 3amlojHHUThH
cooTBercTBytonme mnois “Tlapamerpa 27, ykazaB NpU 5TOM MHUHUMAQIbHOE M MaKCHMAJIbHOE
3HAYEHUS] HHTEPECYIOLIETO MapamMeTpa.

Haxxumarot knonky OK. Bce napamerpsl uamMepeHus 3aaHbl.

Jlanee HeoOXomuMo yKaszaTh B 3amycka. B menro “Tlapamerpbr” BBIOMparOT KOMaHIYy
“3anmyck”. B OTKpbIBIIEMCSA OKHE YCTAHABJIMBAIOT NEPEKIIOYaTENh 3alMyCK B HY)KHOE IOJIOKECHHE.
[Ipy HEOOXOOUMOCTM YACTOM CMEHBI PEKHMMOB H3MEpPEHUH  leraecoo0pa3HO  OCTaBUTh
NepeKioyaTenb 3amycka B nojoxxkeHre C maHeM ynmpapJieHHsl, B KOTOPOM OH U HaXOJUTCA IO
ymomnmuanuto. Haxxumarotr kHonky OK.

Jlis mpoBeneHus u3MepeHuil HaxkuMaroT kHonky W3mepenme. Ilo 3aBepiienuu mpoiecca
u3MepeHus BeiaaeTcs cooduienue “M3mepenue 3akonueHno’”’. Haxumarot knonky OK.

B okne “OTtuer” riaBHOro OKHa NPUIIOKEHUS TOSBIAETCS CTPOKA OTYETa O MPOBEICHHOM
U3MEpPEHUH C pe3ylibTaTaMu pacyera mapamerpa 1 (mapamerpa 2), ecid mapameTpsl Ul pacdera
ObLTM 3aJ1aHbl Ha 3akiiajike “‘Pacder” B pexxume “HacTtpolika mapamMeTpoB U3MEPECHHS .

Ecnu Obimm 3agaHbl MOPOTOBBIE 3HAYEHMs [UIsl MPOBEACHUS KOHTPOJIS Ha yKa3aHHOM
3aKiiagKke, TO PSAOM CO 3HAaYeHHE MCKOMOIro MapameTpa OyaeT MpOCTaBieH 3HA4YO0K
TOJHOCTH/HETOJHOCTH (Hauuure 3Hadka (*) — HeroJHOCTB ).

Kaxnplif nocneyromuii 3amyck oyzneT 100aBisATh HOBYIO CTPOKY B OT4ET. UTOOBI COXPAHUTh
OTYET O BCEX MPOBEICHHBIX M3MEPEHUSIX B 3JCKTPOHHOM Buie (B Qailne ¢ pacumpeHuem *.ixt),
HaXUMalT KHONKY OrT4er B IJIaBHOM OKHe mpuioxkeHusd. [lo Haxkartuio kHomku HoBblit
MPOUCXOAUT OYUCTKA OKHA “OTuer”.

I'padux BAX nuona MOXKHO MPOCMOTPETh, HaXkaB Ha KHONIKY I'paduk. UncnenHoe 3HaueHue
KOOpJMHAT MHTepecyrolel Touku Ha rpaguke BAX MOXHO HalTH, €ClIM yCTaHOBUTH B 3TOM TOUKe
KypCcop M HaXkaTh JIEBYIO KHOMKY “MbIln’”’. BeiOpanHas Touka OyneT oTMeueHa KpaCHbIM MapKepOM,
a ee koopauHaTel 1Mo ocaM X, Y1, Y2 Oynyr oroOpaxkeHsl B crpoke ‘“Marker” Han rpaduxom.
I'padyk MOXHO COXpaHUTh B OTHENbHOM (¢aiie “*.bmp ”, BOCHONB30BaBHIMCH KOMaHION
“CoxpaHuTh” B MEHIO OkHa “I'paduk’.

[To naxaruto kHomku Tadjauma Ha »KpaHe mMosABIsAeTCS OKHO ‘‘Tabnuia M3MEpEeHHBIX
MaHHBIX” C JaHHBIMH, COOTBETCTBYIOIIMMH TpaduKy. OTH [JaHHbIE MOXHO COXPaHHUTH B
anekTpoHHOM Buae (¢aiin *.tab), Bocmoib30BaBIIMCHE KoMaHIoiW “CoXpaHHTh” B MEHIO OKHA
“Tabnuma M3MEpPEeHHBIX JAaHHBIX, TIPUYEM COXpaHsSeMble TaHHBIC B 3aBUCUMOCTU OT TOJOKEHUS
nepexitouarenss  “Jlob6aBute” unm  “OOHOBHTH” Oyayr MO0 100aBIATBCS B YKa3aHHBIN
nojb3oBareieM ¢ailn (mpeanoigoxuM A ganpHeiimeit oopadorku ¢ momompio EXCEL), nu6o
COXPaHSATHCS B OTJIENIbHOM (haiie.

Bce ucxonnsle mapamMeTpbl JUIsl IPOBENEHUS M3MEPEHMs, @ TAK)KE PE3yJIbTaThl MOCIEAHETO
M3MEpPEHUs] MOXHO COXPaHHTh B (aiine monmenu m3mepenus (*.mod) mo xomanne “CoxpaHuTh’ B
MeHI0 “@aii’” IIaBHOTO OKHA MPUJIOKEHHUs, eciu (ailyl MOJIeNu y)Ke CYLIECTBYET U ObUI 3arpyKeH,
1100 B HOBOM (aiine *.mod no komanze “CoxpaHuTh Kak~ yKa3aHHOTO MEHIO.
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IMpuioxenue B
(oGs3aTenbHOR)

Kanu6poBka npudopa

B.1 KanubOpoBka TpeOyeTcs B cilydae HECOOTBETCTBHSI METPOJIOTUYECKUX ITaPaMETPOB HITH
10CJIe PeMOHTa IpUOopa.
Pexxum “KanunbpoBka™ ornrcan B pykoBoJicTBe mosb3oBaress (7 “Kamubposka™).

Ilepeyenb npeanpusTHii, OCYLIECTBJISIIOIIUX FAPAHTHITHOE
U NMOCJIerapaHTHiiHOe 00CTy:KMBaHue Ipudopa

r. MUHCK

1 OAO “MHHUIIN”

220113, r. Munck, yi. A. Konaca, 73

Tenedon: (017) 262-21-24

daxc: (017) 262-88-81

e-mail: oaomnipi@mail.belpak.by; http://www.mnipi.by
r. MockBa

2 3AO0 “IIpucr”
115419, r. Mockaa, yi. OpxkoHUKHI3E, 1.8/9
Tenedonsr: (095) 777-5591; 952-1714; 958-5776
daxc: (095) 952-6652; 236-4558
e-mail: prist@prist.ru; url: www.prist.ru

r. Cankr-IleTepOypr

3 3A0 HII® “/Iunoan”
197376, r. Cankr-IletepOypr, Antekapckuii mp. 6, od. 717
Tenedonsl: (812) 325-1478; 234-0924
daxkc: (812) 325-1478; 234-0924
e-mail: pribor@dipaul.ru; url: www.dipaul.ru
r. EkarepunOypr

4 000 “ITpomnpudop”

620026, r. ExatepunOypr, yi. DHrenbca, 38
Tenedonsr: (3432) 244-647; 240-603

daxc: (3432) 626-128

e-mail: pribor@etel.ru; url: www.prompribors.ru

5 000 “Beasap”
620016, r. ExatepunOypr, yn. Uactutyrckas, la, od. 404
Tenedonst: (3432) 679-366; 679-742; 645-330
dakc: (3432) 679-366; 679-742; 645-330
e-mail: belvar@ural.ru; url: www.belvar.ural.ru
r. LixxeBck
6 3AO0 HII® “Paauno-CepBuc”
426000, r. MxeBck, yi. [Tymkunckas, 268
Tenedon: (3412)439-144
dakc: (3412) 439-263
e-mail: mkv@radio-service.ru; url: www.radio-service.ru
r. Pa3anp
7 000 “Texunueckuii neHTp KAnC”
390029, r. Ps3anb, yn. Ukanosa, 3
Tenedonst: (0912) 982-323; 798-089
daxc: (0912) 982-323; 798-089
e-mail: jais@mail.ru; url: www.jais.ru
r. PocToB-Ha-J{ony

8 000 “Beounon”

344006, r. PoctoB-Ha-/{ony, yn. CokoinoBa, 52, od. 411
Tenedonsr: (8632) 640-405; 923-648

dakc: (8632) 645-305

e-mail: vebion@donpac.ru; url: www.vebion.ru
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