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PykoBoaCTBO 1O 3KCIUTyaTaluu KanuOparopa yHuBepcaibHoro H4-7 mpenHasHaueHO JUIs
M3Yy4eHHUs pudopa, ero XapakTepUCTUK, a TAK)KE MPUBUI SKCIUTyaTallud U IPUMEHEHHS C IEIIbIO
MPABIJIBHOTO OOpaIeHus ¢ MPUOOPOM TIPH IKCILTyaTaI[UH U PEMOHTE.

PykoBOACTBO BBIMOJHEHO B BUJE TpeX ydacTeil. Bo BTOpoOil U TpeTheil 4acTAX MpPHUBEICHbI
OMHCAaHUS KOHCTPYKIIUHU, JJICKTPUUECKUX CXEM M yKa3aHUs 1O TEKYyIIeMy PEMOHTY Mpubdbopa
H4-7 (dacts 2) u ycunuresns HanpsiKeHus (4actb 3).

CepBucHbIe BO3MOKHOCTH TIprbopa H4-7 pacumpsroTcsi, €Clu ero JOMOJHUTE YCUITUTEIIEM
HampspKeHUs U npeoOpa3oBaTenieM HanpsbkeHue-Tok 19-44. [lepBrlil U3 HUX paciIUpsieT auana-
30H Bocpon3BoAuMbIX HamnpspkeHuid ¢ 200 1o 1000 B (s nepemennoro Hanpsixenus co 140 o
700 B — a¢dhexTuBHBIC 3HaUEHUS), @ BTOPOH - TMAIIa30H BOCIIPOU3BOIUMBIX TOKOB ¢ 2 110 30 A.

WNHnukamust ycTaHaBIMBAEMbIX MEPEMEHHBIX HANPSOKEHUM UM TOKOB OCYIIECTBISIETCS B
CpenHeKBaapaTHIeCKuX (3(PPEKTUBHBIX) 3HAUYCHUSX.

1 OIIMCAHUE U PABOTA ITPUBOPA

1.1 Haznayenue

1.1.1 YuuBepcanbhbplii kamubparop H4-7 mpencraBiser coOoii MHOTO()YHKIIMOHATBHBIN
OBICTPOJCHCTBYIOIIMI U TOUHBIA MPUOOP, MpeIHA3HAUCHHBIN Ui MOBEPKH, KAITMOPOBKH U HUC-
CJIEIOBAaHUM IMIMPOKONH HOMEHKIIATYPHOU TPYIIIBI MPUOOPOB U YCTPOUCTB, KaK B COCTaBE aBTOMa-
TU3UPOBAHHBIX CUCTEM, TaK U aBTOHOMHO.

1.1.2 B pexumax py4yHOro, IUCTAaHIIMOHHOTO, aBTOMATUYECKOTO U MPOrPaMMHOIO yIpaB-
neHus npubop obecneurnBaeT:

- BOCIIPOU3BE/ICHNE HANPSYKEHUH MOCTOSIHHOTO TOKA;

- BOCTIPOM3BEICHUE HAIPSHKEHUN IEPEMEHHOTO TOKA CUHYCOHMIAIbHOM (pOpMBI;

- BOCIIPOU3BE/ICHNE CHIIBI ITOCTOSIHHOTO TOKa;

- BOCTIPOM3BEIEHUE CUIIBI IEPEMEHHOTO TOKa CHHYCOUJAIbHON (hOPMBI;

- BOCIIPOU3BE/IEHNE COMPOTUBIIEHUI TOCTOSIHHOMY TOKY;

- MaTeMaTHYEeCKHe Olepalnuu MacmradupoBaHus "X - ¢" (yMHOXXEHHE YCTaHOBJIEHHOTO
3HAYEHUs MapamMeTpa Ha KOHCTaHTy "'¢c") u casura " X - d " (BprunTanue KOHCTaHThI "d");

- BOCIIPOM3BEJICHUE OTKJIOHEHUH, B TOM YMCJIE U B MPOLEHTAX, OT YCTAHOBJIEHHOI'O 3HAYe-
HUS BOCIPOM3BOAMMOIO TapaMeTpa;

- YCTaHOBKY OTPaHWYECHUH 110 MAKCUMyMY U (WJIM) MUHUMYMY BOCHPOH3BOJMMON BETHUYH-
Hbl C BO3MO>KHOCTbIO MHJAMKAIIMM 1O BBI30BY OIPAaHUYMBAIOUIMX 3HAUYEHUN W OTKIIIOYEHHUS OT
BHEIIIHEH CXEMBI IPU BBIXOJIE 33 YCTAHOBJICHHBIE OTPAHUYCHUS;

- arperaTUpoBaHUE B aBTOMATHU3HPOBAHHBIE CUCTEMbI U KOMIUIEKCHl MHOTOIIEJIEBOTO Ha-
3Ha4YeHHUs1 Ha OCHOBE MpuOopHOro MHTEpdeiica mocnenoBatensHoro Tumna RS-232C (CTBIK C2)
u napamnensHoro tuna IEEE 488 (KOII).

1.1.3 HopManbHbl€ yCIOBHS 3KCIUTyaTaLlUN:

- TEMIIepaTypa OKpy:karoiiero Bozayxa (23 +5) °C;

- OTHOCHUTENbHAsI BIIAXXKHOCTB OKpYy:karoiero Bozayxa 30 — 80 %;

- armoceproe maBinerue 84 - 106 (630 - 795) xIla (MM pT.cT.);

- HampspkeHue nuTaromen cetu (220 +22) B, yacrora npomsliiuieHHON cetn 47- 63 I'L.

1.1.4 PaGoune ycrnoBus SKCIUTyaTaIluHU:

- TeMIIepaTypa oKpyxatouiero sosayxa 5 - 40 °C;

- OTHOCHTENbHAS BIAXHOCTh OKpy»karomiero Bozayxa 80 % npu temneparype a0 30 °C;

- HampspkeHue nutaromen cetu (220 £22) B, vacrora npomslnuieHHoM cetu 47 - 63 I'm.



1.2 TIpuHATHIEC COKPALLEHUS M YCJIOBHbIE 0003HAYCHUSA

1.2.1 B mocnenyromemM TeKCTe IPUHATHI CIASAYIOIIHE COKpalieHus (0003HauYeHUs) COCTaB-
HBIX YacTed mpubopa M TEPMHUHOB:

- ABII - aBTOMaTHYECKUI BBIOOP TIPEICIIOB;

- APY - aBTOMaTnueckasi peryjaupoBKa yCUJICHUS;

- UKT - ucTouyHnK KanuOpOBaHHBIX TOKOB;

- NOH - ucTOYHMK OIOPHOTO HANpPSKEHUS;

- VICII - ucnosiHUTENbHAS CEKITUS TPUOOPA;

- O3V - onepaTuBHOE 3alIOMHHAIOIIEE YCTPOMCTBO;

- OV - onepanMOHHBIN YCHIIUTENb;

- OOBM - onHokpuctansHas 9BM;

- [I3VY - mocTtosiHHOE 3anOMHUHAIONIEE YCTPONCTBO;

- CK3 - cpennekBaapaTuyHOE 3HAYCHUE;

- CB3 - cpeHEeBBINPSAMIICHHOE 3HAYEHHUE;

- TKC - temneparypHblii KOOQGHUIUEHT CONPOTUBIICHHUS;

- YCII - ympapasitomas CeKIus npuoopa;

- U, I, R - 3HaueHue yCTaHOBJICHHOM Ha BBIXOJE BEIWYMHBI HAMPSKEHUSI, CHIIBI TOKA WU
CONPOTUBIIEHUS COOTBETCTBEHHO;

- Un, In - npenenbHOE 3HaUEHUE HANPSKEHUS WM CUJIBI TOKA JUIsl YCTAHOBIIEHHOTO TIpejie-
J1a (COOTBETCTBYET HAMMEHOBAHUIO TIPEJIENA);

- ppm - MHJUTMOHHAS 4acTh (10'6);

- Uo - onnopHOE HaNpsKEHHUE;

- U~ - HampsiKeHUe NEPEMEHHOTO TOKA;

- U_ - HanpspKeHne MOCTOSIHHOTO TOKA;

- Kr - koappurment rapmMoHuK;

- IH — MakCHMaIIbHBIN TOK Harpy3KH;

- BY — BrIcokag yactora, HU — Hu3kag yacroTa.

1.3 Texnuyeckue XapaKkTepUCTHKHU

1.3.1 OcHoBHbIE XapaKTEePUCTHKH

1.3.1.1 IIpubGop (B TOM YHCIIEC K C YCUITUTEIEM HAIPSKEHUsI) 00€CTIeunBaeT CBOM TEXHUYE-
CKHE XapaKTePUCTUKH B Mpeeax HOpM MO UCTEYEHUH BPEMEHH YCTaHOBJICHUS pabouero pexu-
Ma, paBHOIO 2 4.

1.3.1.2 OcHOBHBIE XapaKTEPUCTUKU MPUOOPA B PEKUMAX BOCIPOU3BEICHUS HANPSHKCHUNA U
CHUJIBI IIOCTOSTHHOT'O U NIEPEMEHHOI0 TOKa, a TaKyKe CONPOTHBIIEHUH NpuBeAeHbl B Tabauuax 1.1 -
1.6. ®opmar npeacTaBiIeHUs YUCIOBON HHPOpMALUH - 6,5 NECATHUHBIX Pa3psI0B.

Tabmuma 1.1 - Bocipoun3BeeHue Hanpsi>keHUsI MOCTOSIHHOTO TOKA

Jluanazon 0 - 200 B. Pacuupsiercsa ycunurenem Hanpsbkenus 1o 1000 B

[Ipenen nonmyckaemoil OCHOBHOM MOTPEIIHOCTH, BrixogHoe | Makcuma-
[Ipenen +(% ot U+ % ot Un) CONPOTHUB- | JIbHBIA TOK
Un 90 nuei, 1 ron, 3 rona, nenue, OM | Harpy3Ku,
(23 +1) °C (23 £5) °C (23 £5) °C In
0,2V {0,001 +0,0004 0,002+0,0005 0,004+0,0008 50 -
2V 0,001 +0,00015 | 0,002+0,00025 | 0,004+0,0005 0,0003 30 MA
20V | 0,0008+0,00008 | 0,002 +0,00015 | 0,0035+0,0003 0,0005 30 MA
200 V| 0,0012+0,00012 | 0,0025+0,00025 | 0,005+0,0005 0,01 10 MA
1000 V| 0,0015+0,00015 | 0,0035+0,0004 | 0,006+0,0006 1 10 MA




Tabnuua 1.2 - Bocnpou3Beenne HANpsizKeHUs MlepeMEeHHOT0 TOKa
Jluanazon 0 - 140 B. Pacuupsiercs ycunurenem Hanpsbkenus 10 700 B

-0,1 T'm— 100 kI'm mo 100 B;
-0,1 I'm— 30 xI'r mo 300 B;

Yacmommuble ouanasombl
-0,1Tog—1MI'n mo 20 B;

-0,1 I'm— 20 xI't mo 500 B;
-0,1Tn—-10xI't mo 700 B

IIpe- IIpenen nomyckaeMon Cyrounas He- | Beixon- | Ilorpem-
el YacTOTHBIN OCHOBHOM MOTPENTHOCTH, CTaOWIBHOCTHh | HOE CO- | HOCTH OT
Un, JIMarna3oH +(% ot U + % ot Un, +(% ot U+% | mpoTH- | EMKOCT- Kr,
B or Un), +1 °C | BieHue, | HOM Ha- %
1 ron, 3 rona, OMm, HE | Tpy3KH,
(23 £5) °C (23 £5) °C Oonee % ot U,
He Oosee™
0,1 T'm-20 xI'mr | 0,006+0,003 | 0,009+0,004 | 0,001 +0,001 0,015
20 - 50 k't 0,02 +0,003 | 0,03 +0,005 0,001 +0,001 0,02
0,2 | 50-100 xI' 0,04 +0,004 | 0,06 +0,006 | 0,0015+0,002 | 50 0,5 - 0,05
100 - 300 xI'my | 0,1 +0,01 0,15 +0,015 0,02 +0,002 0,2
300 -1000 xI'rr | 0,25 +0,025 | 0,3 +0,03 0,1 +0,01 1
0,1 I'u-20 xI'm | 0,005+0,0005 | 0,01 +0,001 | 0,001 +0,0002 0,001 0,0015 0,015
20 - 50 xI',g 0,008+0,0008 | 0,012+0,0012 | 0,0015+0,0002 | 0,002 0,005 0,02
2 50 -100 xI'r | 0,01 +0,001 0,018+0,0018 | 0,0015+0,0002 | 0,003 0,02 0,05
100 - 300 xI'm | 0,04 +0,004 | 0,06 +0,006 | 0,005 +0,0005 0,03 0,06 0,2
300-500xI'n | 0,1 +0,01 0,15 +0,015 | 0,02 +0,002 0,06 0,15 0,3
500 -1000 k' | 0,25 +0,025 | 0,3 +0,03 0,1 +0,01 0,3 0,4 1
0,1 I'u-20xI'y | 0,004+0,0004 | 0,008+0,0008 | 0,001 +0,0001 0,01 0,001 0,015
20 - 50 kI'x 0,008+0,0008 | 0,012+0,0012 | 0,0015+0,00015| 0,02 0,005 0,02
20 | 50-100xI'y | 0,01 +0,001 |0,018+0,0018 | 0,0015+0,00015| 0,03 0,015 0,05
100- 300 xI'y | 0,04 +0,004 | 0,06 +0,006 | 0,005 +0,0005 0,3 0,05 0,2
300- 500 xI'w | 0,1 +0,01 0,15 +0,015 | 0,02 +0,002 0,6 0,15 0,3
500-1000xI'y | 0,25 +0,025 | 0,3 +0,03 0,1 +0,01 3,0 0,4 1
0,1 T'u-20xl'm | 0,005+0,0005 | 0,01 +0,001 | 0,0015+0,00015 1 0,003 0,03
200 | 20-50 kIt 0,015+0,0015 | 0,025+0,0025 | 0,003 +0,0003 1 0,015 0,05
50 - 100 kI'g 0,025+0,0025 | 0,035+0,0035 | 0,005 +0,0005 1 0,06 0,1
0,1 T'u-1 xI'a 0,008+0,0008 | 0,015+0,001 | 0,0015+0,0001 5 0,003 0,05
1000 | 1 -10 xI'1g 0,008+0,0008 | 0,015+0,001 | 0,0015+0,0001 5 0,01 0,05
10 - 20 xI'g 0,015 +0,001 | 0,025 + 0,002 | 0,003 +0,0002 5 0,03 0,15
20 - 30 kI['1g 0,03 +0,003 | 0,04 + 0,004 | 0,005 +0,0002 5 0,03 0,15
* [Ipusedenvl sHaueHus 0 MAKCUMAIbHOU eMKOCMHOU Ha2PY3KU
IlpenenbHble HATPY30UYHbIE XAPAKTEPUCTUKH KAJHOPATOpPa NMEePEeMEHHOr0 HanpsisKeHust
IIpenen MakcuMalbHbIi TOK HArpy3KH MakcumanbHasi EMKOCTb Harpy3Ku
0,2V 50 OM — BBIXOJIHOE COMTPOTUBIICHUE
2V 30 MA (aMIUTUTYIHOE 3HAUEHUE) 1000 n® (300 n® s gyactoT Bhime 100 k')
20V 30 MA (aMIIUTYZHOE 3HAUYECHUE) 1000 o® (300 n® aus gyactot Beiie 100 k')
200V 15 MA (aMIIUTYIHOE 3HAUEHUE) 300 o
1000 V 15 MA (aMIITUTYTHOE 3HAYCHUE) 300 n®

CI)opanOBa}me YaCTOTHBIX NOAAHAINIA30HOB

Ilogmnama3zoH 4yacToT JIMCKpeTHOCTh [TorpemHocTs, %
0,05- 5T 0,05T1 0,5
5,5 - 50T 05T 0,5
55 - 220Tn 5T 1
0,3 - 22kl 0,1 xI'a 0,5
20 - 220 kI’ 1 kI'nx 0,5
200 - 1000 xI'g 5 kl'g 1




Tabnuua 1.3 - Bocnpon3BeieHne CHIIbI IEPEMEHHOT0 TOKA

Juanazon 0 — 2 A. Pacumpsiercst 1o 30 A npeobpazoBaresneM HanpsikeHue-Tok J9-44

1 f — 3HaueHue YacTOThl B KWJIOTE€PLIAX.
2 Hanpspkenne Ha Harpy3ke He 6osiee 2 B, st TokoB ot 2 110 20 A - He 6oinee 1 B.
3 MHAyKTUBHOCTH HATrpy3KH JUIst TOKOB 710 2 A He 6onee 20 Mk 'H.

[Ipenen nonmyckaemoit Brixomnoe
IIpenen YacroTHbII OCHOBHOM IIOIPEIIHOCTH, COIIPOTUB- Kr,
It JHaITa30H +(% ot I + % ot In), (23 +5) °C JICHHE, Y%
1 rox 3 ronga HE MeHee
0,1 -200Tn 0,015 +0,0015 | 0,03 + 0,003 30 MOm 0,03
2 mA 0,3-1xkln 0,03 + 0,003 0,04 + 0,004 10 MOwMm 0,03
1,1 -10 kI 0,06 + 0,01 0,1 +0,02 1 MOwm/t | 0,03-f
0,1-200 T 0,015+ 0,0015 | 0,03 + 0,003 3 MOwMm 0,03
20 mA 0,3-1kI'n 0,03 + 0,003 0,04 + 0,004 1 MOwMm 0,03
1,1 - 10 k't 0,06 + 0,01 0,1 +0,02 0,5 MOwm/f 0,03-f
0,1-200 T 0,015+ 0,0015 | 0,03 + 0,003 300 kOMm 0,03
200 mA 0,3-1kI'n 0,03 + 0,003 0,04 + 0,004 100 xOmMm 0,03
1,1 - 10 k't 0,06 + 0,01 0,1 +0,02 50 kOm/f | 0,03-f
0,1-200Tn 0,025 + 0,0025 | 0,04 + 0,004 30 kOm 0,05
2000 mA 0,3-1xkln 0,06 + 0,006 0,08 + 0,01 10 kOm 0,07
1,1 -10 kI 0,15+ 0,015 0,15 + 0,02 5 xOm/f 0,07-f
0,1-200 T 0,03 + 0,005 0,05 + 0,005 1 xOm 0,05
20 A 0,3-1kI' 0,05 + 0,005 0,08 + 0,008 200 Om 0,05
1,1 - 10 k' (0,05 + 0,005) -f | (0,08+0,008)f | 50 Om/f 0,05-f
30 A 30 -1000 I'ng 0,1 0,15 200 Om 0,05
1,1 -5kl 0,3 0,3 50 Om/f 0,1-f
IMpumeyanus

Tabnuua 1.4 - Bocnipon3BeieHne CHIIbI NOCTOSTHHOTO TOKA

Juanazon 0 — 2 A. Pacumpsiercst 1o 30 A npeobpa3oBaresneM HanpsikeHue-Tok J19-44

[Ipenen momyckaemoil OCHOBHOM Maxkcumainis- BrixogHoe co-
IIpenen OrpemHocT!, +(% ot I + % ot Inn) | Hoe HanpsI- IIPOTUBJICHHUE,
In lron, 3rona, ’)KeHHe Ha HE MeHee
(23 +£5) °C (23 +£5) °C Harpyske, B
0,2 mA 0,004 + 0,001 0,008 + 0,002 3 1TOm
2 mA 0,004 + 0,0004 0,008 + 0,001 3 0,1 I'Om
20 mA 0,004 + 0,0004 0,008 + 0,001 3 10 MOm
200 mA 0,006 + 0,0006 0,01 +0,0012 3 1 MOmMm
2000 mA 0,01 +0,001 0,015 + 0,003 3 0,1 MOm
20 A 0,025 + 0,0025 0,05 + 0,005 1,5 3 kOMm
30A 0,05 % * 0,1 % * 1 3 kOMm

* HopmupyeTcst mpy KpaTKOBPEMEHHOM (B Te€4eHue 1 — 2 MUH) UCTOJIb30BAHUH, MTPU
HEOTrpaHMYEHHOM HCIIOJIb30BaHUU MOrpemHocTs yBenuuuBaercs Ha 0,1 % uz-3a paso-
rpeBa MEpPbI COMPOTUBIICHUS (OPUEHTHPOBOYHO B TeueHue 15 — 20 MuH)

IIpumeuanue - Ha npenene «30 A» HOpMHUpPOBaHME OCHOBHOM MOTPEIIHOCTH IPHU-
BeleHO Il TOKOB Oostee 20 A.




Tabnuua 1.5 - YpoBeHb IyMOB M MYJILCAIIMH HA BBIX0/Ie KATUOPATOPa CHJIBI TOKA

Yacmommusii ouanazon 10 I'y-10 kl'y

[Ipenen 0,2 mA 2 mA 20 mA 200 mA 2A 20 A
MKA CK3, He Ooinee 0,03 0,1 0,5 5 50 500
Tabmuma 1.6 - BocnpousBeieHue conpoTUBJIEHUsI
[Ipenen nonmyckaemoii | Tok uepes pe- OTki0HEHUE TemneparypHbIid
HomuHanb- | OCHOBHO# MOTpeniHo- | 3UCTop 0e3 yBe- | OT HOMHHAIb- K03 uUIueHT
Hoe 3HaueHue | ctu, (23 £5) °C, % JIMYEHU II0T- HaJILHOTO 3Ha- CONPOTHUBIICHHS,
1 ron 3roma | pemHOCTH, MA | ueHus, +% +ppm/°C, He Gomnee
10 Om 0,003 0,005 100 0,05 3
100 Om 0,002 0,004 20 0,05 3
1 xOmMm 0,002 0,004 7 0,05 3
10 xOMm 0,002 0,004 2 0,05 3
100 xOmMm 0,003 0,005 1 0,05 3
1 MOmM 0,01 0,03 0,2 0,05 15
10 MOmM 0,03 0,05 0,02 0,15 50

1.3.2 O01me TexHn4YecKue JaHHbIe

1.3.2.1 BpeMms ycTaHOBJIEHMS BBIXOJHOTO ITapaMeTpa C HOPMUPOBAHHON MOTPEIIHOCTHIO:

- He 6ostee 0,5 Mc (11 COTPOTUBIICHUH - 5 MC);

- He 6onee 50 Mc IpU U3MEHEHHUH YaCTOTHI;

- He 6omee 100 Mc Tpu U3MEHEHUSIX aMIUTUTYTHOTO HJIM YaCTOTHOTO TMOIMANa30HoB. TH-
MUYHOE BpeMsl pearupoBaHus Ha koMauay uepes untepgeiic IEEE-488 - 50 mc.

1.3.2.2 JlononHUTENbHAS MOTPEIIHOCTh OT M3MEHEHUS TEeMIEepaTypbl OKPY>KAOLIET0 BO3-
nyxa Ha kaxzasle 10 °C B pexxumax KanuOparopa HanpsHKeHUs. U CUIIBI HE TIPEBBIIIAeT OCHOBHOM
MOTPEIIHOCTH (HOPMHUPYEMOM 3a TOJI), @ B PEKUME M3MEPEHUS CONPOTHUBICHUH COOTBETCTBYET
HOPMHPOBAHHBIM 3HAYCHUSM TEMIIEPATYPHOTO KOIPPUIIMEHTA COMPOTUBIICHUSI.

1.3.2.3 [1apametpa unrepdeiica CTBIK C2:

- mpubOp MOXKET OBITh WCIONB30BAH B COCTaBE aBTOMATHU3WPOBAHHBIX H3MEPHUTEIbHBIX
CUCTEM Pa3IMYHOr0 Ha3HAUYEHHUS C TMOCJIeI0BaTeIbHBIM HHTEpPeiicoM, OTBEUaOUM TpeOOBaHU-
am ['OCT 23675-79 (unrepdeiic CTBIK C2-UC), RS-232C (EIA-232E, EIA-232D). Ilpu sTom
o0ecrieunBaeTcs MOJHOE YIIPABICHUE BCEMH PeXUMaMU U (PYHKITUSAMHU TPUOOpa;

- YPOBEHb CUTHAJIA Ha MepeJarollnX JUHUAX npruodopa He MeHee S5 B mpu Harpyske 3 kOwm;

- cKkopocTh - 9600 6011

- JaHHEIE - 8 OuT;

- OUT "4EeTHOCTB" - OTCYTCTBYET;

- curHain "cron” - 1 6ur.

1.3.2.4 ITapametpsl untepderica KOIT (IEEE 488) B coorBerctBuu ¢ 'OCT 26.003-80:

- CU1 - cuHXpoHM3aIUs UCTOYHHKA;
- CII1 - cuHXpOHU3aMA MpUEMa;
-5 - ucroynwk;

-1I3 - mpueMHuK;

-31 - 3ampoc Ha 00CITyXKUBaHHE;

- JIM1 - gucTaHUMOHHBIA MECTHBII;

-1
- 3111

- mapaJuIeJIbHBINA ONpPOC;
- 3aIyCK YCTPOMCTBA.

1.3.2.5 Macca npubopa He 6onee 8,4 Kr, Macca yCHJIUTENS HanpsDKeHus - He O6onee 7,9 Kr.
Macca mpubopa B TpaHCTIOpTHO# Tape He Oosiee 30 Kr (aHATOTHYHO - IS YCHUIIATEIIA).




1.3.2.6 MouHocTh, noTpebiisemast mpuOOpPOM OT CETH MUTAHUS NTPU HOMUHAJILHOM Hamps-
xeHun He Oonee 70 BA. MomHocTh, motpebisieMasl yCHIIMTENEM HalpspDKEeHUs, - He Oosee

150 BA.

1.3.2.7 T'aGapuTHbIe pazMepsl KaOpaTopa U ycunuTens HanpsokeHus 360 x 80 x 460 mm
(wrMprHa X BBICOTA X TITyOUHA).

1.4 CocraB koMIJIeKTa npudopa

1.4.1 CocraB KOMIUIEKTa OCTAaBKU puOOpa mpuBezeH B Tabnuue 1.7.

Tabmuma 1.7
Ob6o3HaueHue HaumenoBanue Konu- [Ipumeuanue
YECTBO
KMCH.411182.008 Kanubparop yHuBepcanbHbIii 1
KMCH.411582.013 Yceunurens HapsKeHUs 1 Pacmmmpenue nquamnazona
HanpspkeHuit 1o 1000 B
KMCH.411182.010 [IpeoOpazoBarens HANPSKEHUE-TOK 1 Pacmmmpenue nquanazona
519-44 BOCIIPOU3BOJUMBIX TOKOB
1o 30 A
3anacHble yacTu u
NPHHA/JIEKHOCTH
KMCH.685631.022 Kabenp 1 JByxmnpoBoanbiii «HK1»
KMCH.685631.025 Kabens 1 UeThIpeXpoBOTHBIHI
«HK5»
XB7.755.058 [Tepembruka 5 3 IIT. yCTaHOBJIEHBI HA
KJIeMMax npubopa u 1 mr.
— Ha KJIEeMMax YCHJIUTENs
HaNpsHKCHUS
O100.481.005 TY BcraBka ninaBkas 4
BII2b-1B 1 A 250 B
SCZ-1R [[THyp coeqMHUTEIBHBII 1 CereBoil
KMCH.685631.021-12 | Coenunutens 1 Ycunurens HanpsKeHus,
KpacHBbIN (U1 coenHe-
HUs ¢ mpubopom H4-7)
KMCH.685631.021-13 | CoenuHUTEND 1 Yceunurens HanpsHKEHMS,
YepHBIN (U1 COSIMHEHUS
¢ nmpubopom H4-7)
SCZ-1R [[THyp coequHUTEIBHBII 1 CereBoil (ycunurens Ha-
MPSKEHUS )
0O100.481.005 TY BcraBka niaBkas 4 JUig ycunuTens Hatpsike-
BII2b-1B 2 A 250 B HUS
JKCIJIyaTallHOHHAS
JOKYMEHTAIUs
KMCHM.411182.007 PD | KanuGparop ynuBepcanbublii H4-7. 1
PykoBOJCTBO 10 3KCILTyaTalluHU.
Yacrs 1
KMCH.411182.007 ®O | Kanubparop ynusepcanbubiii H4-7. 1

Dopmyisip
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[Tponomxenne Tadbnuubt 1.7

O6o3HaueHue HaumenoBanue Kox. [Ipumeyanue

IlocTaBKa 110 OTAEJBLHOMY 3aKA3Y

KMCH.685619.014 Kabenp 1 Wntepdeiica CTBIK C2

ED4.854.130-03 KabGenpb 1 KOII

KMCH.323361.016 Oytasip 2 VKI1aouHbIN SLTUK

KMCH.411182.007 P31 | Kanubparop ynuBepcanbHbiii H4-7. 1 KoncTpykuusi, cxemsl
PykoBozcTBO 1O AKCILTyaTaluy. ANEKTPUYECKUE TIPUHIIU-
Yacts 2 MUagbHbIE Mpubdopa

KMCH.411182.007 P22 | Kanubparop yHuBepcanbublii H4-7. 1 KoHcTpykuus, cxembl

PyKOBOJICTBO 11O 3KCILTyaTaIHH.
Yacts 3

ANEKTPUYECKUE TPUHLIHU-
MUATbHBIC YCUIIUTENS Ha-
MPSHKEHUS

Mepsl cONTPOTHUBIICHHS IIEPEMEHHOIO TOKA € aTTECTOBAHHON YaCTOTHOM IOTPEIIHOCTHIO

KMCH.434156.034* Mepa conpoTHBICHUS TIEPEMEHHO- 1 100 Om, I < 22 MA
ro Toka MC-100
KMCH.434156.039-02* | Mepa conpOTHUBIICHHS TIEPEMEHHO- 1 10 Om, I < 220 MA
ro Toka MC-10
KMCH.434156.039* Mepa conpoTHBICHUS TIEPEMEHHO- 1 10Mm,I<2A
ro Toka MC-1
KMCH.434156.039-03* | Mepa conpOTHUBIICHHS TIEPEMEHHO-
ro Toka MC-01 1 0,01 Om, 1< 20 A
KMCH.434156.040 TIC* | Mepbl COMPOTUBIICHUS TTIEPEMEHHO- 1
ro toka. [Taciopt
KMCH.468874.006* OuabTp 1 Jlst mpoBepku K03 du-

* [TocTaBisieTcs Mo crnenzakasy

[MUCHTAa FrapMOHUK

1.5 YcrpoiicTBo u padora

1.5.1 O01mue NPpUHIMIBI KOHCTPYKTHBHOTO MCIIOJTHEHUS

1.5.1.1 B ocHOBY mocTpoeHusi nmpuOopa MOJIOKEH MPUHIHI (PYHKITMOHAIIBHOTO U KOHCT-
PYKTUBHOTO pa3jieieHus Npubopa Ha (PyHKIMOHAIBbHYIO (MCIIOJHUTENBHYIO) M YIPABISIONIYIO
cexkuuu (MCIT u YCII coorBercTBeHHO). KOHCTpYKTHBHOE pasneneHrne o0ycIOBIEHO HEOOXOIu-
MOCTBIO peau3aliy "TuaBaromux " (M30JUPOBAaHHBIX OT KOPITyca) BBIXOIOB MpuOOpa; GyHKIHO-
HaJIbHOE pa3/ieJIeHue HOCHUT MOAYMHEHHYIO POJIb U MMEET LIEJIbI0 COXPAHEHHE CTEIEHH KOHCT-
PYKTUBHOM pa3BsI3KU MEXIY JBYMs CEKIHSIMH NMPHUOOpa ¢ BO3ZMOXKHOCTBIO YIpaBJICHUS MPHOO-
POM CUTHAJIAaMHU OT 3a3€MJICHHBIX UCTOYHUKOB.

1.5.1.2 B cocraB YCII Bxoaut Mukpo-9BM c ycTpoiicTBaMu CBS3M M yIpaBlieHUs TPUOO-
poM co cTOpoHBI MHTep(deiica nuiu nepeaneit manenu. [lepennss maHenb mpeacTaBiseT coOoi
YCTPOUCTBO yrpaBieHus: U otodpaxenus nHpopmanuu (YYOU) ¢ snemeHTaMu KOMMYTaLUU U
MHIMKalKK. Bee ocTanbHbie ycTpoiicTBa (0 HUX HMbKE) BKIIOYeHbI B cocTaB MCII.

1.5.1.3 Ycunurens HanpsokeHus (M nmpeoOpazoBatens 519-44) apnsiorcs, kak Obl, TPOAOI-
xenueM VICII mpubopa H4-7. B aux orcyrctByet YCII u ynpaBieHrue UMM OCYIIIECTBIISETCS ye-
pe3 YCII mpubopa H4-7.

1.5.2 O61mue NnpUHIUNBI CXeMOTEXHUYECKO OPraHu3annu
1.5.2.1 CoctaB u B3auMocBs3b ocHOBHBIX y370B MCII mpubopa H4-7 packpsiBaeT ympo-
meHHas cxema pucyHnka 1.1. KanuOparop npezncrasisier co0oii MHOTO3HAYHYIO MEpy Harpsbke-
Hus (Toka). [Ipu sToM Best ceTka HanpsikeHus (Toka) B quana3zone 0,1 MxB - 200 B (toka 0,1 HA
-2 A) popmupyeTcst myTeM JIeIeHUs WIM YMHOKEHUS HAPSOHKEHUS OMIOPHOTO UCTOYHUKA (OHO-
3HAYHON MEpbI HANIPSIKECHHUS).
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1.5.2.2 B cocTaB kanubparopa BKIIOUYEHBI TPAIUIIMOHHbIE Y3JIbl U YCTPOICTBA:

- MOH B cocTaBe 0JJHO3HAYHBIX MEP HAMPSKEHUS TOCTOSIHHOTO U MIEPEMEHHOTO TOKA;

- pesuctuBHbiil L{AII, obecrneunBaronuii npeodpazoBaHue Kak MOCTOSHHOIO, TaK U Iepe-
MEHHOTO HAampsHKEHUs, Pa3psaIHOCTh KOTOPOro ompenensercs TpedyeMoil paspemniaromiei cro-
COOHOCTBIO KaJImOpaTopa (1BaaaTh ABOMYHBIX Pa3psIoB);

- OydepHbIil yCUITUTENb, peaIn3yIouil OCHOBHOM npenen «20 V», u3 KOToporo myTeMm je-
nenus Hanpsbkerus B 10 u 100 pa3 pexaaHbM fenuteneM (GOpMHUPYIOTCS Hpenensl «2 V» u
«0,2 V». ITpu stom mipeen «2 V» hopMupyercs akTUBHOM CXeMoi Ha ycuinTtene 2 V, KOTOPbIit
¢dbynkunonupyet kak 0ydep Ha Beixoae aenutens 10:1. DTo mo3BosieT peann3oBaTh TOK HArpys3-
ku 10 30 MA. Pacimpenue auana3zoHa BOCIPOU3BOAMMBIX HampstkeHuid 10 200 B ocymiecTis-
ercsa ycunureneM 200 V ¢ koapdunmentom nepeaaqn 10.

Hakonern, pexxum kanmuOpaTtopa CHITbl TOKa peanusyercs cxemon Ha ycunutene U/l, B miens
OTPHLIATEIILHOW OOPaTHOM CBS3M KOTOPOTO BKIIOYAETCsl Harpyska. Cxema OCyIIecTBIsIET Mpeoo-
pa3zoBaHue HanpsbKeHus B cuity Toka. Koadduurent npeoOpazoBaHus onpeaensieTcs: BEIMUUHON
obpasioBoro pesucropa Ro u BxogusiM HanpspkeHueM (ot 0 mo 2 B, a s npenena «2 A» - ot 0
1o 1 B). Tabmuma Ha pucynke 1.1 wnmroctpupyeT GopMHUpPOBaHHE MPEACIIOB KalTuOparopa CHIIbI
TOKa.

R 10R
MOH )~ Uuan  LATT po0y
— R R 3R
U~_ e B
| I LI
6,5k 20k
6,4B CSA B
T 20V
+
o
> § 02V
. 10:1 100:1 \
- It}
2V
- A\ Hi
-_ 2V
APEOENbI "I" + V—'-"\‘ s
ouloson | DN | <
R310 kOm |1 kOm | 100 Om| 10 Om | 0,5 Om I Lo
I |02mA| 2mA| 20mA | 02A | 2A

Pucynoxk 1.1

1.6 CpeacrBa u3MepeHusi M NMPUHAIEKHOCTH
1.6.1 O0me cBeaeHus

1.6.1.1 B xomruiekT moctaBku (cMm. moapaszzaen 1.4) mpubGopa BKIIOYEHBI CIICIIHATBHBIC
CpeAcTBa U3MEPEHUs, 00eCIeUnBaIOIINE €r0 KATMOPOBKY U MPOBEPKY B MPOLIECCE IKCILTyaTallUH.
Wx mocTtaBka o0yclOBIIEHa OTCYTCTBHEM Ha OT€UECTBEHHOM pBIHKE JOCTYMHOH 3aMeHbl. Peub
UJET O Mepax COMPOTHBIEHUS C aTTECTOBAHHOW YAaCTOTHOW MOTPEUTHOCTHIO, MPeIHA3HAYCHHBIX
JUTsl TIPOBEPKU U KaJTMOpPOBKH MpUOOpa B peKMME KamuOpaTtopa CHIIBI MEPEMEHHOTO TOKa, M
¢unbTpe, obecrneunBaroIeM MOIaBICHUE NTEPBON TAPMOHHUKH BBIXOJHOTO CHUTHANA KanubpaTopa
Y TIpeTHA3HAYCHHOM JIJIsl onpeesieHrs KodhGUIMeHTa TapMOHUK (HEITMHEHHBIX NCKKCHH) Ka-
nulparopa HarpsHKEHUs.
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1.6.2 Mepbl cONPOTHBJIEHUS TEPEMEHHOI0 TOKA

1.6.2.1 Mepsl cONpPOTUBIIEHHS IEPEMEHHOIO TOKA (MEPBI COPOTUBIIEHMSI C aTTECTOBAaHHOMN
YaCTOTHOM MOTPEIIHOCThIO) ¢ HOMUHAIbHBIMU 3HaueHussMu 100; 10; 1 Om (M3 KOMIUIEKTa MO-
craBku npubopa H4-7) n 0,01 Om (13 KOMIUIeKTa MmocTaBku mpubdopa 19-44) npenHazHadeHbI
JUIS UCTIOJIb30BaHUsI B KaueCTBE 0OPa3IOBBIX CONMPOTUBICHUHN B PEXKUME U3MEPEHUsI CUIIBI TIepe-
MmerHOro toka 0,02; 0,2; 2 u 20 A cooTBeTcTBEHHO B yacToTHOM auana3one ot 0 go 10 xI'm. s
Mepsbl conpotuBieHus 0,01 OM gonyckaercst yBenuuenue Toka 10 S0 A.

1.6.2.2 TexHOIOTNYECKHE U KOHCTPYKTUBHBIE PEIICHUS U3TOTOBJIEHUSI MEP CONPOTHUBIICHUS
00ecreurnBaOT COXPaHEHHE YAaCTOTHBIX XAPAKTEPUCTUK (OTIMYME OT COMPOTHBIICHUS MOCTOSH-
HOMY TOKY) B TEUEHUE BCETO CPOKA IKCILTyaTaLUH.

1.6.2.3 OCHOBHBIE METPOJIOTHYECKUE XAPAKTEPUCTUKH MEp COMPOTHBJICHHUS C HOMHHAJb-

Heivu 3HadeHussMu 100; 10 u 1 Om nmpuBenens! B Tabnune 1.8, a ams Mepbl COMPOTUBICHUS
0,01 OM — B Ta0muue 1.9.

Tabmmma 1.8
OcHoBHas 10- JlononHurenbHas no- | JlomoaHuTe-
Homu- | Ortkione- Homyc-
TPEIIHOCTh OT- | TPEIIHOCTh B YACTOTHOM | JIbHAs TEM-
Hajlb- | HUE OT HO- KaemMast
HOCHTENHFHO Ka- | Juamna3oHe (OTKIOHEHHWE | meparypHas
Tun HOE MHUHAJILHO- cuia
JTUOPOBOYHBIX OT COMPOTHUBJIEHUS MO- norpent-
Mepbl 3Haye- | TO 3HaYe- TOKa,
STAJIOHOB, CTOSIHHOMY TOKY), %, HOCTb,
HUE, gusa, %, o S MA, He
Om He Goee 1 rox, (23+5)°C, He OoJiee %/°C, Sonee
%, He boiee, 0,1-1000 T | 1-10 k' | He Gonee
MC-100 100 +0,03 + (0,003 + 0,005 + 0,01 +0,0003 30
MC-10 10 +0,03 + 0,003 + 0,005 + 0,01 +0,0003 200
MC-1 1 +0,03 + (0,003 + 0,005 + 0,01 +0,0003 2000
Tabmuna 1.9
JononHuTebHAs mOrpen-
OcHoBHAas
HOCTBH B YaCTOTHOM JIHara- JHomoi-
MOTPEITHO-
Homu- | OTki10HEHHE OT HOMU- oTh OTHOCH 30HE (OTKJIOHCHHUE OT 3Ha- HUTEIb-
HaJb- HaJbHOI'O 3HAYEHHUS, YEHUS COMPOTUBIICHHUS, YKa- | Has TeM-
TEIBHO Ka-
Tun HOE %, He bonee H6DOBO 3aHHOT'O B CBUIETENBLCTBE O | IepaTyp-
Mephl | 3Haue- P MOBEPKE sl JAHHOOM Yac- Has MoT-
HBIX JTaJIO-
HUE, TOTBI), %, He OoJjiee PENTHOCTD,
HOB, 3Mec, o
OMm Ha [I0C- | B YaCTOTHOM o %/°C,
(23+5)°C,
TOSIHHOM | JMalia3oHe 0,1-1000 I'g 1-10 xI'ix He Oonee
%, He 0oIee
TOKE mo 10 xI['g
MC-01 0,01 +0,1 +1 +0,01 + 0,01 +0,03 +0,0003

1.6.2.4 Tlopsimok u mporieaypa UCIOJIb30BaHUS MEP COMPOTUBIICHHUS OMTMCaHa B TTOApa3/iesie

4.9 «MeTouKa MOBEPKU».

1.6.3 ®uabTp A1 KOHTPOJISA HeTMHEHHBIX HCKAXKeHHIT npudopa

1.6.3.1 ®unbTp obecreynBaeT MOAABICHHE MEPBOH TAPMOHHMKH BBIXOJHOTO CUTHAjJa Ka-
nuOparopa ¢ TeM, YTOOBI 110 BEIMYMHE HAMPSHKEHUS OCTABIINXCS KOMIIOHEHTOB CIIEKTPa OIICHUTh
KauecTBO CUTHAJIa KanuOpaTopa, KOJIHMYECTBEHHOW OIICHKOW KOTOPOTO SIBISETCS KOA(PPUIIUEHT

TapMOHUK.

1.6.3.2 ®unpTp npeaHazHaueH A u3MepeHus KoddduimenTa rapMOHUK BBIXOJHOTO Ha-
npspxkerus 2 u 20 B va yactorax 100, 300, 500 u 1000 k1.

1.6.3.3 Onucanue cxembl, IPUHLUIA JEHCTBUA U MOPsAKa padoThl (HUIBTpa MPHUBEICHO B

NPUJIOKEHUHU A.
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1.7 MapkupoBka U IIOMOHpPOBaHME

1.7.1 Ha nuueBoi maHenu kanuOpaTopa W yCHIIUTEICH HaHECEHb HAMMEHOBAHUE W THI
npubOpOB.

1.7.2 Ha 3andeli maHeay HaHECEHBI:

- 3HAYEHUE CETEBOT0 HANPSIKEHUS;

- 3HQU€HUE CHUJIbI TOKA MJIaBKUX BCTABOK;

- 3aBOJICKOM HOMEp | T'0Jl U3TOTOBJICHUS IPHOOPOB.

1.7.3 Tlnom6upoBaHue mpuOOPOB BBHITOTHAETCS B CASAYIOMMNX MECTaX:

- OCHOBHOE TNIOMOMPOBAHHE - BEPXHSAS U HUKHSISI KPBILIKU PUOOPOB;

- OTIOJIHUTEILHOE TNIOMOMPOBAaHKE - OrpaHuunuTesb TymOaepa « ¥ » ("kanmubOpoBka') mpu-
6opa H4-7.

1.7.4 TInomOupoBaHrEe BEPXHEH M HIDKHEW KPBIMIEK MPHOOpa MPOU3BOAUTCS W3TOTOBUTE-
nem. Hapymenue 3Tux miaoM0 CHUMAeT rapaHTUX U3TOTOBUTEIIS.

1.8 YnakoBka

1.8.1 B coctaB Tapsl mpubopa U yCUIUTEINS HAIPSKESHUS BXOIST:

- KapTOHHas KopoOka ajisi mpubopa M MPHUHAJIEKHOCTEH, cojepKallas MPOTUBOYIapHbIE
aMOpTH3aTOPBHI;

- MIOJIMATUIICHOBBIN Yexou Juisi mpuodopa;

- TPAHCIIOPTHBIN SALIUK.

1.8.2 Jlnst pacmakoBeIBaHUS MpUOOpa (YCUITUTENS HAPsHKEHUS ) HE00X0IMMO:

- BCKPBITh TPAHCIIOPTHBIN SAIIHUK;

- U3BJIeYb IPUOOP B KAPTOHHOU KOPOOKE;

- BCKPBITh Y€XOJT;

- U3BJIeYb IPHOOP.

1.8.3 Jlns pacriakoBbIBaHUSI IPUHAIEKHOCTEN CIIETyET:

- U3BJIEYb yIIaKOBAaHHbIE B OyMary NpuHaAJIeKHOCTH;

- CHATH OyMary C MpHHAUICKHOCTEH.

1.8.4 TloBTOpHOE ymMakoBhIBaHWE MPUOOpa (YCHIIUTENSI HAMPSHKEHUS) BBHITOIHICTCS B Clie-
JYIOLLEH MOCIIEI0BATEIIbHOCTH:

- MOMECTUTh NpUOOp B KAPTOHHYIO KOPOOKY U YJIOXKHUTh TNPUHAAJIEKHOCTH COTJIACHO
n.1.8.5;

- HaJeTh MOJMATUICHOBBIM 4YeXod Ha MpUOOp U OKIEUTh €ro CBOOOJHYIO YacTh JIMMKON
JICHTOM;

- BBICTJIATh TPAHCTIOPTHBIN SIIMK BHYTPHU OUTYMHOM OyMaroi;

- YJIO)KHThH Ha JHO SIIHKA KAPTOH TOQPUPOBAHHBIN;

- IOMECTHUTH MPHUOOP (B UEXJI€) B TPAHCIIOPTHBIN SIIUK U 3aMIOJIHUTH TPOCTPAHCTBO C OOKOB
U TIOJ] BEpXHEH KPBIIIKOM ro)pUpOBaHHBIM KapTOHOM;

- 3aKPENUTh KPBIIIKY SIIMKA TBO3ISMU;

- 000HUTH SAIUK METAJUIMYECKON JIEHTOMH;

- OIUIOMOHMPOBATh TPAHCHIOPTHBIN SIIHK.

1.8.5 TloBTOpHOE yIaKOBBIBAHUE MTPUHAJIEKHOCTEN BBIIIOIHSETCA B CIEAYIOIIEH MOCIEN0-
BaTEIbHOCTH:

- MPOBOJIA U ITHYPBI CBUTH B OYXTHI;

- 3aBEpHYTh MPUHAIJICKHOCTH B OyMary u 00Bs3aTh LIMaraToM;

- YIIOKUThH MAKET MPUHAJICKHOCTEH B KAPTOHHYIO KOPOOKY.

1.8.6 Ha xapToHHOW KOpOOKe njisi mpuOopa HAHECTH MApPKUPOBKY THIA MPUOOpa U 3aBO-
nckoi Homep. Ha TpancnmoptHoMm siimuMke HaHectu Haanmucu U 3Haku Ne 1. 3, 11 mo
I'OCT 14192-96 uepnoii smanbto HII-11 TOCT 9198-83.

1.8.7 TpaHCHOPTHBIN MUK MIOMOUPYIOT MJIOMOAMH, YCTAaHOBJICHHBIMH Ha YHAaKOBOYHOM
JIEHTE W 3alUIIEHHBIMU cKoOamu. TpeboBanus k mmomouposanuio - mo ['OCT 18680-73.
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2 IOATOTOBKA IIPUBOPA K MCIIOJIb30BAHUIO

2.1 MepsbI 06e301aCHOCTH IPH MOATOTOBKE NMPUOOPA K IKCILIyATALUH

2.1.1 Tlo cremenu 3amUTHI OT MOPAKEHUS AIEKTPUIECKUM TOKOM npuoop H4-7 u ycumnm-
Tenb HampspkeHus: oTHocsaTes K kinaccy I mo TOCT 26104-89. 3azemienue kopiryca npuOopoB

o0ecrieynBaeTcsl 4epe3 TPEXIONIOCHYIO CETEBYIO BHIIKY WM 3aHM « == » Ha 3aJHeW MaHelu.

[Ipu ucnonb30BaHUM 3a%KUMA « == » OH JOJDKEH MPUCOEAUHATHCA K 3a3eMJISIONICH IIWHE Mep-
BBIM, @ OTCOEIUHATELCS - ITIOCIEIHUM.

INOMHMTE! IIpu oTcyTcTBUM 3a3eMJICHHS Ha KOpITyce mpubopa uMeeTcs MOTEeH-
muan 110 B gacroroii 50 't OoTHOCHUTEIBHO 3EMITH.

2.1.2 Ilpu aBTOHOMHO# pabote npubop H4-7 sBnseTcs MCTOYHMKOM ONAcCHOTO HampsbKe-
Hus 200 B. Ilpu pabore B KOMIUIEKTE C YCHUIIUTEIEM HaIPSOHKEHUS TOCICIHUNA CTAaHOBUTCS HC-
TOYHUKOM onacHoro (1o 1000 B) HampsikeHMsI, KOTOpOE BBIIAETCSl HA €ro BBIXOJHBIE THe31a. Ha
BXOJIHbIE THE3/1a MPH 3TOM nojaercs Hanpsbkenue 10 200 B (ot H4-7).

OTxiroueHre cxembl Mpubopa OT BBIXOJIHBIX THE3J 00ecreyrBaeTcs Ha)XKaTHeM KHOIKH
«OUTPUT OFF». [ToacBeT KHOMKH COOTBETCTBYET OTKIIOUEHHOMY COCTOSTHUIO MpUOopa.

BHUMAHME! Ilpu BeixogHom Hanpspkenuu cBbiiie S00 B u ucnosnbs3oBanuu 3a-
3eMJICHHOM Harpy3ku HEOOXOJMMO MOAKIIOYaTh HU3KOMOTEHIMAJIbHBIE THE3/a BBIXO/A
(ycunuTens) K 3a3eMJICHHOMY BBIBOJY HAarpy3KH.

2.1.3 Ucrounukamu omacHoro HampspkeHus 220 B, 50 I'm B mpubope SIBISIFOTCS CETEBBIC
Lenu:

- IepBUYHast 0OMOTKa CETEeBOr0 TpaHCPOpMAaTOpa;

- BBIBOJIBI CETEBBIX MPEAOXPAHUTENCH;

- CETEBBIC pa3beM U QUIBTD;

- TyMOJIEpbI BKJIFOUCHHS IPUOOPOB.

B npubope H4-7 ucrounnkom onacHoro Hanpsiokenus 10 £300 B aBnsiercs nnara ycunure-
ns 200 B, UCTOYHUK MHUTAHHS TOTO YCHUIUTENSI M 0OMOTKa TpaHc(opmaTopa, MUTAIOIIETO 3TOT
UCTOYHUK. B ycunurene HanpspKeHHUs MPAKTUUECKU BCE LEMH SBIAIOTCS UCTOYHUKAMU OIACHOTO
HanpspkeHus ot 200 no £1000 B. Ilpu cHITHM BepxHEH WM HUKHEH KPBIIIEK YCHIIUTENS OJI0-
KHPYIOIUMHA KOHTAKTaMHU OTKITFOYAETCSI €0 MUTAHUE.

2.1.4 K monp30BaHUIO IPUOOPOM MOTYT OBITH JOIMYIICHBI JIMIIA, aTTECTOBAHHBIC ISl pado-
ThI ¢ HanpspkenueM a0 1000 B, mpomennie HHCTpYKTax 0 Mepax 0e30MacHOCTH MpHU padoTe ¢
paaron3MEpUTENIbHBIMU IPUOOPAMH U M3YYMBILINE HACTOSIIEE PYKOBOJCTBO 10 SKCILTyaTalluH.

2.2 IlopsiioK yCTAHOBKH U NMOJATOTOBKA K padoTe

2.2.1 Pa3zmectuth pubop Ha pabodyem Mecte, 00ecreuynB yao00CTBO U OE30MAaCHOCTh €T0
00CITy>)KUBaHMsI ¥ IPEJOXPAHUB OT BO3JICHCTBUS NPSIMBIX COJHEUHBIX JIyUeH.

BHUMAHME! Ilepdopanus kopmyca 1omkHa ObITh OTKpBITa. [leperpes npubdopa He-
JOMyCTUM.

2.2.2 Y6enutbcs, 9TO B pO3ETKE MUTAHUSI 00SCIIEYMBACTCS HAJIEKHOE COCTMHEHHE C 3a3EM-
JIAIOIIIUM KOHTAKTOM BHWJIKHM CE€TEBOIo COCAMHUTCIBHOI'O KaGGH}I, Hpnqu COCINHCHUE JTOI'O
KOHTAaKTa C 3a3eMJICHUEM IIPOUCXOJNUT PaHbIIE, & OTCOSIUHEHNE TT03)KE KOHTAKTUPOBAHUS C JIU-
ausmu 220 B.

2.2.3 TlpoBepuTh KOMIUIEKTHOCTh MPUOOPA U O3HAKOMHUTHCS C €r0 PYKOBOJCTBOM IO JKC-
HJIyaTaI_II/II/I.
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2.2.4 TlpousBecTd BHEUIHHH OCMOTp HpuOOpa W €ro MPUHAICHKHOCTEH IS BBIABICHHS
BUJMMBIX MEXaHUUYECKUX IOBPEXKACHUH, HapylIeHUs HW30JAIUM Kabened, KOppO3HM KOH-
TaKTUPYIOIIUX IOBEPXHOCTEN NPUCOEINHUTENBHBIX YCTPOWCTB, MPENSATCTBYIOIIMX SKCILTyaTa-
Uy prudopa v MPUHAJICKHOCTEH.

2.2.5 TIpoBepuTh MCIPABHOCTH CETEBBIX MPEIOXPAHUTENICH U MPH HEOOXOAUMOCTH 3aMe-
HUTb.

2.2.6 Ilpu pabote mpubopa B cOCTaBe aBTOMATU3MPOBAHHBIX CUCTEM HOJKIIOUUTH MPUOOP
K CHCTEME uepe3 pazbeM uHTepdeiica.

2.2.7 IlpucoenuHuTh K MprOOpyY CEeTeBOM Kabeb.

IIpumeuanue - CeTeBoil Kabemb - TPEXKUIbHBIA. 3alIUTHOE 3a3eMJICHUE MTPUOOpa CaeayeT
MIPOU3BOIUTH KOPIYCHBIMU (CPEIHUMH) KOHTaKTaMU BUJIKU ceTeBOro kabems. [Ipu Heobxoaumo-

CTH MPUOOP MOXKET OBITh 3a3eMJICH JOTOTHHUTEIHHO Yepe3 3aKUM « J:‘ ». OOBIYHO 3TOT 32KUM
WCIIONB3YIOT ISl BRIPABHUBAHUS IMOTEHITMATIOB KOPITYCOB TPHUOOPOB B CUCTEME.

2.2.8 Ecau npeamnonaraeTcs 3KCIuTyaTalys KOMIUIEKTa ¢ YCUIIUTEISIMH HaIlpsDKEHUs!, He0O0-
XOJIMMO OCYIIECTBHUTH €ro coeauHenue ¢ mpudopom H4-7 norenmuanpabie («V») 3aKUMBI BBIXO-
na H4-7 co Bxogom ycunutesnst (MCIob3ys I 3TOM LI COCTUHUTENN U3 KOMILIEKTa MTOCTABKU
YCUJIUTEIS).

BHUMAHME! ITpu6op H4-7 He umeer MpuHYIUTEITLHON BEHTUISAIMN U TIPU
OTpaHUUYEHHBIX rabapuTax paccerBaeT BHYTPU 0O0bEMa 3HAUYUTEIHHYIO MOIIHOCTH. B
CBSI3U C OTUM HEOOXOJMMO CJICIUTH 32 T€M, 4TOOBI epdopaiusi Kopryca Oblia OTKPBI-
Ta, a TAaK)Ke HE yCTaHAaBIMBATh MPUOOPHI Ipyr Ha apyra. [Ipu pabore kanubparopa H4-7
c ycuiuTeneMm HanpspkeHus npudop H4-7 ycranaBnuBaeTcst Ha yCHIIMTENb HAPSDKEHUS,
HO HE HA00OPOT.

2.2.9 Ilpu pabote mpubopa HEOOXOJUMO CIEIUTH 32 TE€M, YTOOBI HU3KOMOTEHIIMAThHBIC
(«Lo») u BeIicOKOTIOTeHITMANBHBIE («Hi») rHe3ma nmpubopa H4-7 Obun 3aMKHYTHI IEpEMBIYKaMU
(ocoOble ciydan OyQyT OTOBOPEHBI HIDKE), T. K. Yepe3 HUX 3aMBIKAETCsl OOpaTHAs CBS3b YCUITUTE-
14 (Ha mpegenax «2 V» u «20 V»). [Ipu oTCYyTCTBUU NEPEMBIUEK YCUIIUTENIb IEPEXOAUT B PEKUM
HACBILICHUS.

3 UCIIOJIb3O0BAHHUE ITPUBOPA

3.1 Knonoynas naneab npudoopa. CocraB u pyHKIIHOHAIBbHOE
HAa3HAYEeHUE KHOIOK

3.1.1 Knomoynas manenp nmpudopa n3obpaxeHa Ha pucyHke 3.1. KHOIIKuM He UMEIOT Mexa-
HHUYECKOU q)HKcaI_[I/II/I, " IMO3TOMY HX BKJIKOUYCHHOC COCTOAHHUC HHIAULUPYCTCA J'II/I60 II0ACBETOM
KHOTIKH, JITNOO COOTBETCTBYIOIIEH HHPOpMaLIME Ha HHIMKaTOpe Iprbdopa.

3.1.2 Ha manenu ympaBiieHUS MOTYT OBbITh BBIEJICHBI BOCEMb ()YHKIIMOHAJIBHBIX TPYIII
KHOIOK. VIX HauMeHOBaHue, Ha3HAUEHHUE PACKPBIBAIOTCS HUXKE.
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(—8 EDIT OUTPUT

KANVBPATOP YHVBEPCATbHbIN H4-7
T : 4 5 6 7

— RANGE — L— FUNCTION — CDEVIATION- g
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-

<|
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[AUTO][LIMIT“ CAL][ x-d ][ xc “SPEC][ 4w ] OS}’}“‘]
O o o o o o o O o]
A Power
PacumdpoBka Ha3BaHUil U 0003HAYEHU T
POWER - CeThb G - DJKpaH
ENTER -  BBOJ Lo - HU3KOIIOTCHIIHAJILHBIN
CLEAR - OYHCTKa Hi - BBICOKOIIOTCHIIHMAJILHBIN
AUTO - aBTOMAT EDIT OUTPUT - penakTupoBaHHE BbIXOJA
LIMIT - OrpaHUYECHHE OUTPUT OFF -  oTkiItoueHue BbIX0Ja
CAL - KanmuOpoBKa SPEC - TMOTPEUHOCTH (crerupuKaIms)
FUNCTION - pox paGoTbl 4W - pabora Ha YETBIPEXIPOBOTHYIO
DEVIANION - ngeuanust (OTKIIOHCHHE) JIMHUIO
RANGE - TIOAAUAIIa30HbI
Pucynoxk 3.1

3.2 PaGoTra ¢ KHONMOYHOW NaHeJIbIO
3.2.1 IlpenBaputenbHasi uHGoOpMaIUs

3.2.1.1 Yactp kHOmok npubopa H4-7 - ¢ nBoitHbIM HazHaueHueM. Bropas dyHKuus 060-
3Ha4YeHa CHMMBOJIOM, PACIIOJIOKEHHBIM BHE IMOJISI KHOMKU (3TO HU(POBON pAI M 3amsArTas 1y Ha-
0opa JTaHHBIX), BTOpas QYHKIHS peaqu3yeTcsl TOJbKOo npu BkiIroueHHOUW kKHomke «<ENTER V, I»
wm «ENTER F», 0 uem cBUIeTeNnbCTBYET TanieHne HHPOpMaluu B COOTBETCTBYIOIIEH CTpOKe
MHJMKATOpa - OHa 0CBOOOK1aeTCs 1J1s MpreMa HOBOW MH(pOpMaluu.

3.2.2 YcTaHOBKA pexuMa padoThl

3.2.2.1 B mpubope npeaycMOTpeHO MATh KHOMOK (PUCYHOK 3.2) YCTaHOBKH PEXHMOB pado-
TBI.

KHz Hz \ I R

Pucynok 3.2

Yka3aHHBIMU KHOIIKAMU PEATU3YIOTCS CIIETYIONINE PEKUMBI PaOOTHI:

- BOCITPOM3BEICHNE COMPOTUBIICHUH - YCTAHABITUBACTCS HAKATUEM KHOTKHU «R»;

- BOCITPOU3BE/ICHNE HAMPSDKEHUS TTOCTOSTHHOTO TOKA - YCTaHABIMBACTCA HAXKAaTHEM KHOIIKH
«V»;

- BOCTIPOM3BEICHUE CHJIBI TIOCTOSTHHOTO TOKA - YCTAHABJIMBACTCS HAXKaTHEM KHOTIKH «I»;

- BOCITPOM3BEJICHUE HAMPSDKEHUsS MEPEeMEHHOTO TOKa (CHHYCOMAANBHOU (QopMBI) — ycTa-
HaBIIMBACTCS] HAKATUEM KHOMKHU «V» M JIOMOJHUTEIBHO OJTHOM M3 KHOMOK 4acTOThl: «kHz» mpu
pabote B yactorHoMm nuamnaszone ot 0,3 mo 1100 k['m unu «Hz» - B wactorHOM nuamnasone 0,1 -
200 I'm;

- BOCIIPOM3BEICHUE CHIIBI IEPEMEHHOTO TOKa (CHHYCOMIATBHOU (DOPMBI) - YCTAaHABJIUBACT-
cs Ha)kaTUEM KHOINKH «I» U omHO# n3 kHomok: «kHz» (mis gactoTHoro auanasona 0,3 - 10 xI'm)
i «Hz» (ansg wacrornoro auamasona 0,1-200 I'm).
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3.2.3 BBoa 1aHHBIX (KHONKHA HA0OPHOTO M0JIs1)

3.2.3.1 Muemocxema KHOTIOK H300pakeHa Ha pUCYHKe 3.3.

1 2 3 4 5 6 7 8 9 0

Pucynok 3.3

Kuomnkamu HaOOPHOTO TOJISE OCYIIECTBISETCS:

- YCTaHOBKA BBIXOJHBIX IAapaMETPOB B peXUMaxX BOCIPOU3BEICHUS HAIMPSDKEHUS U CHJIBI
TOKA;

- 3aJlaHiE KOHCTAHT MaTEMaTUYECKOMN 06pa6OTKI/I ”d"

- yCTaHOBKa ypoBHeH orpanuueHus "max" v "min" BOCHpOI/I3BO,Z[I/IMHX HaIpsKEHUs. WIN
CHJIBI TOKA;

- YCTaHOBKA YaCTOTHI.

3.2.3.2 Ilpoueaypa BBOAA AaHHBIX (HANpPSKEHHS, CHJIbI TOKA) HAYMHAETCS C BKJIIOYCHHS
kHOMOK «ENTER V, I». Tlocne 3T0o#1 KOMaHbI HHANKATOP OCBOOOXKIAETCS OT TeKyIelH HHPpOp-
Maluy, a KHOMKHM HAaYMHAIOT (PYHKIMOHUPOBATH MO CBOEMY BTOPOMY HazHaueHHIO. [lonb3ysch
HAaOOpPHBIM TI0JIEM, OCYIIECTBIISIIOT 3arpy3kKy uuaukatopa. IIpu stom mmudposas uHoOpmarms
BBOJUTCS B pa3psill, BbIACIECHHBIN MapkepoM. OcBOOOXKIAEHHE MHAMKATOpPA OT OMHMOOYHOM WH-
¢dopmanmu (0TKa3 OT peJakTHpoBaHus) peanusyercss KHONKoiH «CLEAR».

YcTaHoBneHHas Ha UHAMKATOpe MH(OPMaLKs TPUHUMAETCS K UCIIOIHEHUIO TOJIBKO MOCIe
BbIKIt0YeHMsI KHONIKM «ENTER V, I» (moBTopHOro Haxkatus).

HoBoe 3HaueHue BOCIpPOM3BOAMMOIO MapaMmerpa HaOupaeTcs IMOciie BKIIOUEHHS KHOIKU
«ENTER V, I» u nonaercs Ha BEIXOIHEIE THE3IA IIOCIIE €€ BLIKIIOUECHHUS.

3.2.3.3 [Ipouenypa BBOAA JaHHBIX YaCTOThI HauMHaeTcs ¢ BKiIoueHUs! KHONKU «<ENTER F»
Y HUYEM HE OTJIMYAETCSI OT ONMKMCAHHOM BBIIIE, TOJBKO 3arpy3Ka JIaHHBIX OCYIECTBIISIETCS B CEK-
TOp UHAUKATOPA YaCTOTHI.

" ",

3.2.4 PenakTupoBaHue JaHHBIX

3.2.4.1 KHOIKaMH «—», ««—» WU PETYJIATOPOM YPOBHs (BpalllaTelIbHOI'O THUIIA) MIPOU3BO-
TUTCSL pelaKTUPOBaHUE YucIoBoi uHGopmanuu (pucyHok 3.4). [Ipu 3ToM B peKrMax BOCIIPOU3-
BEJICHUSI HAINPSDKEHUS U CUJIBI TOKA peanu3yercs mnpsimas (0e3 mpeaBapuTenbHOro Habopa) 3a-
rpy3Kka MHJIMKATOpa, B COOTBETCTBHM C KOTOPOW MEHSETCS BEJIMYMHA MapamMeTpa Ha BBIXOIHBIX
THE3/ax.

(_ EDIT OUTPUT N

Be160p penakTupyemoro paspsaia - - -: @\

VYBennyenue (yMEHbIICHHE) BBIXOJHOTO apaMeTpa - = - - - - =~~~
Pucynok 3.4

PenakTupyemslit pa3psi Ha HHIUKATOPHOM Ta0JIO BBIAEISAETCS MapKepoM (MUTAIONIUN pas-
psan). Ecnu Ha nHauMKaTOpe HET MapKepa, TO MOCe HaXKaTHsl OTHOW U3 KHOMOK «—» WIIH ««—» OH
MOSIBJISIETCS. C COOTBETCTBYIOIIEH CTOPOHBI HMHIMKAaTopa ypoBHs. llocienyrommm HaxaTHeM
KHOIIKH 00eCTIeunBaeTCs MPOABMKCHIE MapKepa 10 MO0 WHauKaropa. [IponBmwkeHne Mapkepa
pacrnpocTpaHseTcss 1 Ha UHIUKATOP YacTOTHI (B peKMMaxX BOCIIPOU3BEACHUS HAMIPSHKEHUS U CUITBI
MEPEeMEHHOTO TOKa), YeM OOECIeUMBACTCS PEKUM PEAAKTUPOBAHUS YacTOThL. Mapkep mcye3aeT
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OJIHOBPEMEHHO C IIPEKPAILEHUEM PEIAaKTUPOBAaHU ITyTeM HaxaThust KHONKU «CLEAR».

UucnoBoe 3HaYEHHE YCTAHOBIICHHOTO NapaMeTpa U3MEHSETCs PETYIATOPOM YPOBHS B CTO-
pPOHY BO3pacTaHMs WM yObIBaHHs (B 3aBUCUMOCTH OT HampaBieHMs BpauieHus). [Ipu nepemnosn-
HEHMH PEJAKTHPYEMOro pa3psaaa MHPOpMalLus NEPeXOJUT B CIAeAYIOMU pa3pa (Wi B Ipebl-
IOyUIUil) 10 T€X MOp, NOKa BPaLIaeTCsl PETyIIsSTop.

3.2.5 YcranoBKa npegesia BOCIPOM3BOAMMOIoO apamerpa
3.2.5.1 YcraHoBKa npejena BOCIPOU3BOAUMOIO IapaMeTpa B PyYHOM PEKHUME OCYILECTB-

| |
JISIETCSA KHOMKAMH « 4»= » (YBEIMUEHUE) U « ) » (YMEHBIIEHHE), PEXKHUM aBTOMATHYECKOTO
BbIOOpA MpeieNioB peanusyeTcs BKIoYeHneM KHOMKH «AUTO».

A | R=NY
AUTO
Pucynok 3.5

B cBsI3u ¢ TeM, UTO B pexuMe KaaudpaTropa COMpOTUBICHUH PUOOP BOCIPOU3BOIUT TOJb-
KO JIEHMMAJIbHBIE 3HAYEHHUsI, YCTAHOBKA HOMHUHAJIBHBIX BEJIMYHMH CONPOTUBICHUN NPOU3BOAUTCS
KHOTIKAMH PY4HOH yCTAaHOBKH MpenesioB. ITocienoBaTenbHBIM HaKaTHEM KHOIIKH « V- » peat-
3yercs yctaHoBKa conpoTtusiieHuit ot 10 Om 1o 10 MOwm.

OGpaTHbIif OPAIOK YCTAHOBKH OCYIIECTBIISETCS KHOMKOM « € V) ».

3.2.5.2 ABTOMaTH4ECKUi BHIOOP MIPEAEIIOB BOCIPOM3BEACHUS MApaMETPOB MO3BOJISIET TIPO-
M3BECTH YCTAaHOBKY BBIXOJIHOTO IapaMeTpa BO BCEM paboyeM Juarna3oHe HE3aBUCHMO OT yCTa-
HOBJIEHHOTO IIpejiena.

Hanpumep: ecnu ycrtaHoBIIeH mpeaen «2 mA» kanuOparopa Toka, To B pexkume ABII 6e3
MIEPEKITIOUCHHUS TPE/IETIOB MOXKET OBITh YCTAaHOBJICHA HAOOPHBIM TTosIeM criia Toka 1200 MA.

3.2.6 I'pynna kHonok «/leBuanus»

3.2.6.1 Pexxum «JleBuanusi» o0ecrieynBaeT WHIUKAIMIO MpUpaIieHu (OTKIOHEHUI) BOC-
IIPOM3BOJMMOr0 MapaMeTpa B €AMHUIAX 3TOro napamerpa "A" unm B nponeHTax «%» oT npeasa-
PUTENIBHO YCTAHOBJIEHHOTO 3HaueHus (X0).

[Tpu BrIFOUEHUU JTFOOOH U3 KHOMOK «A» UM «%» (PUCYHOK 3.6) HHAMKATOP OOHYISIETCS.
ITpu 5TOM Ha BBIXOJHBIX 3a)KMMax MPUOOpPa COXPaHSAETCs 3HAUCHHE YCTAHOBJIEHHOTO MapaMeTpa,
KOTOpO€ (PUKCHPYETCs B 3aIIOMHHAIONIEM YCTPOHCTBE.

A %

Pucynox 3.6

Bce nanbHelnye MaHUIYJISILUY, CBSI3aHHBIE C YCTAHOBKOW HOBBIX 3HAYECHHUM I1apaMeTpPOB
(X), BOCHpUHUMAIOTCSI UHANKATOPOM Kak OTKJIOHeHHE (AX) BOCHPOU3BOJMMOrO MapameTrpa OT
€ro MepBOHAYAIBHOrO 3Ha4eHus (X0), 3aUKCUPOBAHHOTO B MamsTH npudopa. Takum obpazom,
B pEKUME BOCIIPOU3BEICHHS TPUPALCHU IMapaMeTpa peain3yroTcst onepanud (3.1):
X -Xo
AX=X-Xo wm  ----------- - 100 % 3.1

3.2.6.2 BxiiroueHHe OJHOM U3 KHOMOK «A» UITN «%» aBTOMAaTHYECKH BBIKITIOYAET JIPYTYIO.
HOBTOpHBIM Ha)kaTHEM BKJIIOYCHHOM KHOIIKHM OHAa BBIKJTFOYACTCs, 4 HAa UHAUKATOP BO3BPALIACTCA

nH(popMalKs 0 TEKYIIeM 3HaUeHUU TapaMeTpa.
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3.2.7 Unauxanus norpemrHocTu npudopa (kHonka «SPEC»)

3.2.7.1 Ina ynoOcTBa monb30BaTels B MpUOOpe MPEAyCMOTPEH PEeXUM HHAMKALUH T10-
TPEMIHOCTH (PUCYHOK 3.7).

sPec || aw A %

Pucynoxk 3.7

3.2.7.2 B cBsI3M C HEOJTHO3HAYHOCTHIO HOPMHUPOBAHUS MOTPEUIHOCTU (B 3aBUCUMOCTU OT
JUINTEIBHOCTH MEKIIOBEPOYHOI'O MHTEPBAIA U JUana3oHa U3MEHEHUs OKpY’KaIOLIEH TeMIepary-
pBl) B mpubope MperycMOTpeHa WHIUKALKS MOTPEIIHOCTH, KOTOpas COOTBETCTBYET T'OJOBOMY
MEXIOBEPOUYHOMY UHTEpBaY (KHONKa «SPEC»).

3.2.7.3 HopMupyemasi morpemHocTs B aOCOMIOTHBIX («A») WM B OTHOCUTENBHBIX («%0»)
€AMHMLAX U1 TEKYIIEero (MHIMLIUPYEMOrO B JaHHBIH MOMEHT) 3HAU€HHUS BOCIPOU3BOAMMOIO
rmapameTpa oToOpakaeTcsi Ha MHAUKATOpe MpU BKItoueHUH KHONKH «SPEC» 1 0/THON U3 KHOTIOK
pa3zMepHOCTU «A», «%o».

3.2.7.4 Knonka "4W" (4 nuHUM) BKJIIOYAETCS TOJIBKO MPHU YETHIPEXITPOBOAHOMN CBSI3U Ka-
mubparopa ¢ Harpy3koi (cM. 11.3.3.3.3) npu paboTe ¢ HanpspkeHusIME nipenena «20 V.

[Ipu pabGote Ha apyrux npenaenaax 3Ta KHOMKA HE BKIIOYAETCS HE3aBUCHUMO OT BUA CBSI3U C
Harpy3Kko# (IBYX WJIHM YETBIPEXIPOBOJIHOMN).

3.2.8 MaremaTuyeckasi 00padoTKa BBIXOJHOI0 MapamMeTpa

3.2.8.1 B pexxumax BOCIpPOU3BEACHMSI HAIIPSHKEHUS U TOKA IOJIb30BATENNb MOXKET OCYIIlE-
CTBUTH omepanuu "cupura" (x - d) u "macmrabupoBanus" (X - ¢) BBIXOJHOTO HAIPSKEHUS WU
TOKa. DTa omepanus MO3BOJISET Peain30BaTh COMPSIKEHUE IIKAJIbl MU3MEPHUTEIBHOTO MpUOOpa,
MOJIKJIFOUEHHOT0 K BBIXO/Y KalnOparopa, T.€. COBMECTUTh Hayajo M KOHEI] LIKajbl B COOTBETCT-
BUU C BBIXOJIOM Kanubparopa (cM. 11.3.4.2).

3.2.8.2 IlpouenypHas peanu3aius BBIYUCIUTEIBHBIX PEKUMOB (pUCYyHOK 3.8) mpubopa
BKJIIOYAET:

- YCTaHOBKY (MJI KOPPEKTUPOBKY) TPEOYyEeMbIX KOHCTAHT;

- YCTaHOBKY BU/Ia MAaTEeMaTH4ECKOM 00pabOTKH.

x-d X-C

Pucynok 3.8

3.2.8.3 VYcraHoBKa KOHCTAaHT pPEaIM3yeTCs] BBOJOM YHCIOBOH MH(GOPMAIIMU C TTOMOIIBIO
KHOTIOK HAOOPHOTO MOJIs CIICTYIONUM 00pa3oMm:

- BKIIHOUUTh KHONIKY «<ENTER 'V, I»;

- BKJIIOYUTH KHOMKY TpeOyeMoro Buja mMaremaruyeckoit oopadotku. [Ipu sTtom Ha nHaMKa-
TOpE MOSBJISETCS COOTBETCTBYIOLMI cuMBoa "d" win "c" n ucxoqHoe (MM Nnpeablayllee) 3Haue-
Hue KoHcTaHTh ("¢ mom "d");

- HaOOPHBIM ITOJIEM BBECTH 3HAUEHUE TPeOyeMOil KOHCTAHTHI;

- HaxkatueMm kHOomku «ENTER V I» ycTanoBnenHas koHCcTaHTa (DUKCUPYETCS B ONEPATHB-
HOW MaMATH Mpubopa U COXpaHsAETCs B HEH 10 CIEAYIOIIEro Habopa MM BBIKIIOUEHHs pubopa
U3 CeTH;

- B 00O MOMEHT Ha)XaTHEM KHONKH COOTBETCTBYIOIIEH MaTeMaTHUeCKOW omepanuu
CaHKLIMOHMpYETCs peanu3anus 3aaaHHoil QyHkunu. C 3TOro MOMEHTa MHIUIUPYIOTCS MOKa3a-
HUS B COOTBETCTBUHU C BHIOPAHHBIM BUJIOM MaTeMaTHUECKOW 00pabOTKH.

3.2.8.4 HeszaBucHMMOCTh KHONOK MaTeMaTHYEeCKOW OOpaOOTKH W TIOJHAs aBTOHOMHOCTh
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MpoLeAypbl BBOJA KOHCTAHT MO3BOJISIOT MCIOIb30BaTh Pa3IUUYHbIE COUETAHUS MaTeMaTHYECKUX
onepanuii. [Ipy 0THOBpEMEHHO BKJIFOUEHHBIX KHOIKAX «X - d» U «X - ¢» peanu3yroTcs GyHKIIHU
"¢ (x-d)" mwm "(c - x -d)" B3aBUCHMOCTH OT TOIr'0, Kakas M3 KHONOK BKIIOYcHA (KaKas U3 KOH-
CTaHT BBEJICHA) MTEPBOM.

3HaueHusT KOHCTAHT MOTYT OBITh MPOKOHTPOIMPOBAHBI TOBTOPEHHEM IPOIEIYPHI BBOIA
KOHCTAHTHI C 3aMEHOM OTIEpalliK BBO/IA BU3YAIbHBIM KOHTPOJIEM.

3.2.9 OrpanuyveHnne ypoBHsI BOCIIPOM3BOAUMbIX HANIPSKEHHUS WU CHJIbI TOKA.
Ycranoska agpeca KOII (knonka «LIMIT»)

3.2.9.1 Knonka «LIMIT» mo3BonseT OrpaHu4uTh HANpPSHKEHHE U TOK MO abCOIIOTHOMY
3HAYEHUIO.

3.2.9.2 YcTraHOBKa YpOBHSI OTPaHUYCHHUSI pEaM3yeTcsi BBOJIOM YHUCIOBON HH(OPMAIMH C
MTOMOIIIbIO0 KHOTIOK HAOOPHOTO TTOJIS CJICTYIOIITIM 00pa3oM:

- BKIIIOUUTh KHONIKY «<ENTER 'V, I»;

- BKJIFOUUTh KHONIKY «LLIMIT»;

- KHOIIKaMU HaOOPHOTO MOJIsi HabpaTh YUCIOBOE 3HAUYEHUE YPOBHS OrpaHMYCHUS U HaKa-
tueMm kHonku «ENTER V, I» BBecTn B mamsaTh mpubopa, T/ie OHO XPaHUTCS IO BBOJA HOBOTO
3HA4YEHUs WIN BBIKJIIOYECHUS IPUOOpa U3 CEeTH;

- B 1100011 MOoMeHT HaxaTueM kHomku «LIMIT» peanu3yercst ycraHoBIIeHHAs! ) yHKIIHSI OT-
paHUYCHUSI.

C 3TOro MoMeHTa 3Hau4€HHE BBIXOJIHOTO MapameTpa, MPEeBbILIAIONIee YCTAHOBICHHBINH Ypo-
BEHb, HA BBIXOJHBIC THE3/Ia HE MOCTYIUT, a MPHU TMOMBITKE YCTAHOBUTH €r0 HAa WHIUKATOPE BhI-
cBeunBaercs cooomenue "Error'.

3.2.9.3 3naueHue yCTaHOBIECHHOTO YPOBHS OIpaHHUUEHUS MOXKET ObITh TPOKOHTPOIUPOBAHO
MOBTOPEHUEM TPOLIETyphl BBOJIa OTPAHUUYEHUS C 3aMEHON caMOil omepalry BBOJa BHU3YaJbHBIM
KOHTPOJIEM.

[Ipu BriIIOUYEeHHMH MpUOOpa OrpaHUYECHUS HA YCTAHOBKY BBIXOJHBIX MapaMeTpPOB OTCYTCT-
BYIOT.

3.2.9.4 B pexkume BocrpousBeeHus conpotuBieHnid kHonka «LIMIT» ucnone3yercst st
npocmoTtpa (m3menenus) aapeca KOII npubopa. [Ipu Haxkatun 3TON KHOMKU Ha MHIUKATOPE TO-
sBisieTcst cooomienue "adr" u agpec KOIT mpubopa B ABOMYHOM KOJIE.

Jlia usmenenus aapeca KOII knonkamu penaktuposanust («<EDIT OUTPUT») ycranasiu-
BAETCs KETAEMbIU aJipec, 3aTeM BbIKItoUaeTcst KHonka «LIMIT».

3.2.10 Otkir04yeHne (BK/IIOYEHHE) BBIXOAHBIX IHe3 npudopa
(knonka «OUTPUT OFF>»)

3.2.10.1 Kronka «OUTPUT OFF» o0ecrieunBaeT OTKIFOYEHNE BEIXOIHBIX THE3 OT CXEMBI
npubopa. B atom kagectBe kHonka «OUTPUT OFF» BbInonHSET cCBOE OCHOBHOE (DYHKIIHOHAIIb-
HOEe HaszHaueHue - "cOpoc". UMEHHO 3TOMY COOTBETCTBYET IOJCBEUEHHOE COCTOSHUE KHOIIKH.
DTa KOMaHJa MOXXET BBIMOJHATHCS BPYYHYIO WJIM aBTOMATHYECKH (IIPU U3MEHEHHSIX pPEeKUMa
BOCIPOU3BOJMMBIX TAPAMETPOB, MEeperpy3kax HaMpsHKEHUS U 10 BKIIOYEHUH TPHOOPa).

IIpumeyanue - OcoOEHHOCTH HCHOJIB30BaHUS KHONKU «4W» («4 NMHUW») OMHCAaHBI B
m.3.3.3.3.

21



3.3 Opransl npucoeIMHEHUs!
3.3.1 O0mme ykazanust

3.3.1.1 3amaueil noapaszaena ABISETCA O3HAKOMJIEHUE MOJIb30BATENI C HA3HAYEHUEM U Tpa-
BUJIAMH JKCIUTyaTallMd BBIXOJHBIX THE3M mpubopa (pucyHok 3.1) B pekuMax BOCIPOU3BEICHUS
HaNpsHKEHUs, CHIIbI TOKA, CONTPOTUBIICHUH.

3.3.1.2 Kanubparop H4-7 oTHOCHTCS K KiacCy 3allMIEHHBIX MPUOOPOB ¢ "TuiaBarormumu”
(M30TMPOBAHHBIMU OT KOPIyca) THE3JaMH BBIXOJA, YTO JIONYCKaeT paboTy mpubopa ¢ 3a3eM-
JICHHBIMU ¥ HE3a3€MJICHHBIMH OOBEKTaMH, TIOTEHIIMAT KOTOPBIX OTHOCHUTEIHHO 3eMJIM HE Tpe-
ermaeT 100 B.

Cwmena pexxuma kamubparopa (V, I, R) aBromatndyecku OTKIIIOYAE€T €ro OT BBIXOJIHBIX
rHe3, Toiabko BeikItoueHneM KHonkn «OUTPUT OFF» BoccTanaBiamBaeTcs CBsI3b KanuOparopa
C BBIXOJHBIMU THe31aMu. HekBanuuimpoBaHHbIe ACUCTBUS OlepaTopa MOKHO JOTOTHUTEIHHO
MOJICTPAXOBaTh MPEIBAPUTEIHHON YCTAHOBKOW OrpPAHWUYEHHUSI YPOBHS BBIXOJHOIO IapaMeTpa
(TIpeBBIIIEHHE 3TOTO YPOBHS BBI3BIBAET OJIOKMPOBAHKE BBIXO/1a KATMOpaTOpa).

3.3.2 Oco0eHHOCTH MOAKIIOYEHHUs] KaJuOpaTopa cONnpoTHBJICHUH

3.3.2.1 B pexxume kanubparopa CONPOTUBIICHUS BOCIPOU3BOJUMOE CONPOTUBIICHUE MOJI-
KJIFOYAaeTCsl K TOKOBBIM W TOTCHIIMAIBHBIM THE37aM MHpuOopa, JOMycKash HCIOJIb30BAaHUE Kak
JBYX, TaK U YETHIPEXITPOBOJIHOM CBSA3HU C MPUEMHHUKOM (U3MEPUTEIEM).

3.3.2.2 Jlns peanuzamnuu YETHIPEXIIPOBOTHOM CBsI3U HEOOXOAMMO yaTUTh MEPEMBIYKH, 3a-
MBIKAIONINEe HU3KOMOTeHIHanbHbie («L0») u BhIcOKOMOTeHIManbHble («Hi») THEe3ma mpubopa.
Cnenyer OTMETUTh, YTO YETHIPEXMPOBOHBIA BBIXOJ PEATU3YETCS TOJBKO JIJI1 HU3KOOMHBIX CO-
npotusienuit 10, 100, 1000 u 10000 Om, anis BeicokooMHBIX pe3ucTopoB 100 kOMm, 1 u 10 MOwm,
I7Ie BIUSHUE COCIWHUTEIBHBIX IPOBOJHUKOB W IIETIEH KOMMYTAIIMU OCJIA0JICHO, pean3yeTcs
TOJBKO JBYXMPOBOAHAS CBsI3b. B 3TOM citydyae He cineAyeT yJalsTh EPEMbIUKH, a €CIU OHU yJia-
JIEHBI, MOJKIIIOYAThCS CIEAYET TOJBKO K MOTCHITHAIBHBIM («V») THE3/1aM Ipudopa.

Ecian nmorpemnocTs (1o 1 OM) mo3BOJMUTENbHA, - MOXKHO HCIIONb30BATh ABYXITPOBOIHBIN
BBIXOJ] ¥ JJIs1 HU3KOOMHBIX COMPOTUBJICHUH.

3.3.2.3 Yrto kacaercsi COCIUHEHHS MEpPEeMbIYKAMH HU3KOMOTEHUHUANbHBIX THe3d («Lo») ¢
rHe3oM «G» (9KpaH), TO HEOOXOAMMO TTOMHUTD, YTO JAHHBIA BHUJI COCTUHECHHS TTO3BOJIIET CHU-
3UTh YPOBEHb HABOJOK Ha CONMPOTUBJICHUE U COCIMHUTENIbHBIE IPOBOIA.

Coenunnenue rae3na «G» ¢ THE3IOM « J:— » BIIOJTHE JOIYCTUMO B T€X CIy4asx, KOTna Jo-
MyCKaeTCsl 3a3EMIICHHE.

3.3.2.4 B Tex ciyuasix, KOrja U3MEPUTEIbHBIN MPUOOP UMEET ABYXITPOBOIHBIN BXOJ, a HE-
00X0JIMMO COXPaHUTh BBICOKYIO TOUHOCTH BOCITPOM3BOJIUMOTO COMTPOTUBIICHHUSI, CIICAYET HCIIOb-
30BaTh YETHIPEXMPOBOAHBINA KAOEIh N3 KOMIUIEKTa TTOCTaBKH Mpubopa. IToT Kadenpb "mpeodpasy-
eT" 4eTBIPEXIIPOBOAHYIO CBSI3b B IBYXIIPOBOJHYIO C MUHHUMAIIbHOM MorpenrHocThio. CoequHeHHe
HU3KOMOTECHIIMAIBHBIX W BBHICOKOTIOTCHIIMAIBHBIX THE3J B 3TOM Kaleje OCYIIEeCTBIACTCS HEIo-
CPEICTBEHHO Ha BBIBOJAX JIBYXIIPOBOJHOTO BIX0a. Kabenb skpaHupOBaH, OJHAKO SKpaH HE CO-
€IMHEH C BBIBOJAMH, ITOATOMY IIPH paboTe C 3TUM KabeaeM MepeMbIuKy, COSAUHSIONIYIO THE3/0
«G» ¢ rHe3aoM «I - Lo», cnenyer coxpanuth. O MOJIE3HOCTH TAKOTO COSAMHEHUS cM. 11.3.3.2.3.

3.3.3 Oco0eHHOCTH MOAK/IIOYEHHUS] KAJMOpaTopa HanpsiKeHu sl

3.3.3.1 IIpu pabore mpubopa B pexuMe KaIuOpaTopa HaMpsHKEHUS COSNMHEHUE HU3KOIO-
TeHIAIbHBIX («L0») 1 BhICOKOMMOTeHITMAILHBIX («Hi») THE3m («V» 1 «I») 00s3aTeIbHO.

be3 Takoro coenuHeHUs OOPBIBAETCS OTpULIATEIbHAST 0OpaTHAS CBS3bh BBHIXOJAHBIX YCHUIUTE-
neit nipeaenoB «2 V», «20 V» u npubop tepser padoTocmnocodHocTh. 1o 3Toit mpuumnHe mocie
WCIIOJIb30BAHUS YETHIPEXIIPOBOIHON CBSI3M HEOOXOJUMO BOCCTAHABIMBATH MEPEMBIYKAMH CBSI3b
TOKOBBIX («[») 1 moTeHIManbHbIX («V») THE3 HU3KO U BBICOKOMOTEHIIMATIBHBIX AP BBIXOA.
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3.3.3.2 Ilpu masnom TokomoTpebneHnu Harpy3ku (MeHee 0,1 MA) MOXXHO HCIIOJIB30BaTh
JBYXIPOBOAHBIA BBIX0J KanmuOparopa. CoenuHeHne mnepeMblukoil THe3ga «I - Lo» ¢ axpaHom
«G» 1enecoobpa3zHoO ¢ TOUKH 3PEHUS] CHUKECHUS YPOBHS HABOJOK U TIOMEX.

3.3.3.3 Ilpu coenuHeHun KanuOpaTopa HANpPsDKEHHS] ¢ Harpy3KOM C 3aMETHBIM TOKOIIOT-
pebneHueM cieayerT MOMHHUTh, YTO TaJICHUE HANPSHKEHUST HA TIEPEXOJHBIX COMPOTUBICHUSIX Op-
raHOB KOMMYTAallUd BHYTpU NMpHOOpa U COETUHUTEIBHBIX IPOBO/IAX MOXET CYIIECTBEHHO HMCKa-
3UTh pe3yabTaT u3MmepeHus. [1o 3Toil mpUYUHE NMPU HAJTWMYUK HATPY3KH C TOKOM MOTPEOICHUS
oonee 0,1 MA HEoOXOAMMO HCIIONB30BATh YETHIPEX3KUMHBIA BBIXOJ TPHOOpa, peamn3yeMbIi
yIaJIeHUEM MEePEMBIUEK MEXITY TOKOBBIMU («I») M moTeHIManbHbIME («V») THe31aMu Tpudopa.
YetsipexnpoBoaHas cBs3b ¢ Harpy3kou (RH Ha pucyHke 3.9) mo3BoIsIeT CKOMIIEHCUPOBATh Iajie-
HUE HAMPsHKCHUS Ha CHIIOBBIX (TOKOBBIX «[») MPOBOAHHMKAX 3a cueT 0OpaTHOW CBSI3U, OCYIIECTB-
JIIEMOM 4Yepe3 M3MEpUTEIbHbIE (MOTEHITHANTBHBIE «V») MPOBOAA. ITa CBSI3b 00ECIeUnBaeT pa-
BEHCTBO HAIpsDKCHHsI HA RH BBIXOTHOMY HANPSIKCHHUIO KATHOpAaTopa HE3aBUCHMO OT IMaJeHUS
HaNpsDKEHUS Ha CHIJIOBBIX IPOBOJIAX.

BHUMAHMUE! MakcumaipHO JOMYCTUMOE TaJeHUE HANPsHKCHUST Ha CHIIOBBIX MPOBOJAX
He JT0JbKHO npeBbimath 1 B (o 0,5 B Ha Ka)k10M POBOAHUKE - IPSIMOM M OOPaTHOM).

3.3.3.4 YtoObl He 0OpBIBaTh OTPUILIATEIBHYIO 00paTHYIO CBs3b (cM.1m.3.3.3.1) HeoOXxoauMO
cOOJTIOAATH CIENYIONIYIO MTOCIIEJ0BATEIbHOCTD ONepaIuii:

- BKIt0unTh KHONKY «OUTPUT OFF»;

- YIAJIUTh NEPEMBIYKHA MEXKITY TOKOBBIMU («I») M mOTEHIHAIBHBIMU («V») THE3aMU;

- peanu3oBaTh Tpedyemoe coeiuHeHne (CM. pUCYHOK 3.9);

- noBTopHbIM HaxkatueM kHonku «OUTPUT OFF» BoccTaHOBUTH CBSI3b MPUOOpPA C BBIXOJ-
HBIMU THe3/1aMU (II0JICBET KHOMKH IOTallieH);

- TOJBKO MPH UCIOJIBb30BaHUU npenena «20 V» BKIOUYNTh KHONKY "4W" («4 nuHumn»).

BHUMAHME! YetwipexnpoBoHasi CBSI3b C HAarpy3KOW peanu3yeTcss U MpH OT-
KJIFOYEHHOU KHOMKE «4W>» (I0CTaTOYHO yAIUTh MEPEMBIYKH), OJJHAKO B TOM CIIy4ae U3-
3a crenu(UKH CXEeMBbl UMEET MECTO JOMOJHUTENbHAS morpemHocTh (1o 0,0003 %). Ota
MIOTPEIIHOCTH MPOrPAMMHO KOMIIEHCUPYETCS TOJIBKO ITPU HAKATOW KHONIKE «4W».

H4-7

T A [T YIu

Pucynok 3.9

3.3.3.5 Jlna 4eThIpeXIpOBOIHON CBSI3M C HArpy3KOH CIIEIyeT HCIIOJIh30BaTh KaOelb W3
KOMIUIEKTa MmocTaBku mpubopa (cm. m.3.3.2.4). OgHako B pexuMe KamuOpaTopa MepeMEeHHOTO
HanpspkeHus Ha yactoTax Beime 300 k[ paboTa Ha YETHIPEXTPOBOIHYIO JTMHUIO MOXKET TTPUBEC-
THU K YBEJIMYEHHUIO MOTPEUIHOCTH M E€JUHCTBEHHOM aJbTEPHATHBOM OCTAETCS HMCIOJIb30BAHUE
JBYXITPOBOJHOM CBA3U.

3.3.3.6 Ha npenenax «0,2 V», «200 V» u «1000 V» (1 OCTOSSHHOTO Y TIEPEMEHHOTO Ha-
NPSOKEHUS) UCIOJIB3YETCSl TOJBKO ABYXMPOBOJHAS CBSI3b ¢ Harpy3koil. B mepBom ciyvae («0,2
V>») BBICOKOE BBIXOJHOE COTPOTHBIICHHUE HE MPEANOoIaraeT Harpy3ku ¢ OOJIBIIMM TOKOMOTpeoie-
HueM, a BO BTOpoM («200 V» u «1000 V») - HeOObI10# ypOBEHDb MaJCHUS HAMPSHKEHUS HA TIPO-
BOJIHMKAX OKa3bIBaCT MAJIOE BIUSHUE HA MOTPEITHOCTh BBICOKOT'O HAMPSKEHUS.
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3.3.3.7 [Ipubop momyckaeT 3a3eMJICHHE KaK HU3KO, TaK M BBICOKOIOTCHIIMAIBHBIX THE3
npu HanpspkeHusax Huxke 100 B. I1pu Hanpspkenuu Boie 100 B MOKHO 3a3eMIISITh TOJIBKO HU3-
KOIOTEHIIUAJIbHBIE THE3/A.

3.3.4 Oco0eHHOCTH MOAKIIOYEHHUS] KaJuOpaTopa CHJIbl TOKA

3.3.4.1 Harpyska K KanuOpaTopy CHJIbI TOKa MOJIKII0YAETCs K TOKOBBIM rHe3aM («I»). [lpu
ATOM MEPEMBIUKH, COCTUHSIONINE TOTEHIHAIbHBIE («V») 1 TOKOBBIE («I») THE3/1a, MOTYT HE yaa-
TATBCS (WX HaJUYHUE MOXET OKa3bIBaTh HE3HAUYUTEIHHOE BIHMSIHME TOJHKO HAa BBICOKHUX YACTOTaxX
KaymOpaTopa CHJIbI TIepeMEHHOT0 ToKa). [1o 3Toi mpuYnHe KECTKUX TPeOOBaHUM MO YIAJICHUIO
MEPEMBIYEK, COSIMHSIIONINX TOKOBHIE U MOTCHIIMATbHBIC THE3/a, HET.

Ha pucynke 3.10 mpuBeeHbI peKOMEHAYEMbIE CXEMbI COSTMHEHUS KarOpaTopa ¢ Harpys-
KOW B 3aBHCHMOCTH OT peXHMMa pabOThl MpuOOpa W BHJA HATPY3KH, MPUIEM MyHKTHPHOE H30-
OpakeHHe MepeMblUYeK JaHO JJIs CIIy4aeB X HE0O0s3aTeNbHOI0 MPUMEHEHUS.

Bce coennHeHus peKOMEHAYETCSl OCYIIECTBIISITh IITATHBIMU (T.€. U3 KOMILIEKTAa TOCTaBKH)
Ka0ensmMHu.

3.3.4.2 B pexxume kanubpaTopa cuiibl TOKa BO3MOXKHA paboTa ¢ Harpy3kaMmu, UMEIOIUMHI
MHIYKTUBHOCTb, 3HAUUTENBHO MPEBBIIAIONIYI0 YKa3aHHYIO B MpuMedanuu 3 k Tabmune 1.3, T.e.
B peXUMaX BOCIPOHU3BEICHUS CUJIBI IIOCTOSIHHOTO M TIEPEMEHHOTO TOKa MHIYKTUBHOCTh Harpys3-
KM He JoibkHa mpeBbimath 20 MKIH nipu padote ¢ mpudbopom H4-7 u 400 mxI'H ipu pabote ¢
npubdopom $19-44. YkazaHHbIE OTpaHHUYEHUS MOTYT OBITh 3HAUYUTEIBHO YMEHBIIICHBI, €CITH BOC-
MOJIb30BATHCS CICAYIOMIEH METOIUKON TTOAKITIOUCHUS:

- nepesectu npubop H4-7 B pexum kanubpaTopa CHIIbI TOKa (MU KanuOpaTopa Hampspke-
HUS 1pu padoTe ¢ mpeodpazoBaTeneM HaNpsHKEHUE-TOK 519-44);

- 3aKOPOTUTH TOKOBBIE («I») BBIBONBI Mprbopa H4-7 npu BocpousBeieHUH TOKOB 10 2 A
WJIM TOKOBBIE BBIBOJIBI TpeoOpa3zoBatens A9-44 npu Bocipon3BeIeHUH TOKOB CBhILIE 2 A;

- YCTaHOBHTH Ha Ta0JI0 KanuOpaTopa TpeOyeMyro BEeTMUUHY CUJIBI TOKA IIPpU padoTe C Mpu-
6opoM H4-7 nnu HanpspkeHus npu padote ¢ npeoOpazoBateneM 519-44 u, npu HEOOXOAUMOCTH,
WX 4acTOTY;

- IOAKJIIOYUTH HArpy3KYy;

- ocymiecTBUTh myck npudopa H4-7 knonkoit «OUTPUP OFF»;

- CHATH YCTAHOBJICHHYIO MEPEMBIUKY C TOKOBBIX BBIBOJIOB mpubopa H4-7 mwmm mpeobpaszo-
Barens 19-44.

3.3.4.3 Ecnu MHAYKTUBHAS Harpy3ka MMEET Malyl aKTUBHYIO COCTaBJISAIONIYIO, TO BO U3-
Oe)kaHHe TIOTePH YCTOWYHMBOCTH KaiMOpaTopa Cuiibl Toka nmpubdopa H4-7 HE0OX0IMMO yBEIHMYUTD
€€ aKTUBHYIO 9acTh BIUIOTh O HOMUHAIBHON BEITMYMHBI, COOTBETCTBYIOIIEH BKIIIOUEHHOMY JHa-
Ma3oHy KanumOparopa cuibl ToKa. lJis 3TOro mocienoBaTebHO ¢ Harpy3KOW BKIIFOUAETCSl Mallo-
WHIYKTUBHBIA PE3UCTOP COOTBETCTBYIOIIETO HOMUHAIA.

st mpenenoB «0,2 mA», «2 mA», «20 mA», «200 mA» u «2000 mA» HOMHUHAITLHBIMU
akTUBHBIMH Harpy3kamu siBisiroTcest 10000, 1000, 100, 10 u 1 OMm cootBercTBeHHO. [Ipu 3TOM He-
00XO0MMO CIEAUTDH 3a TEM, UTOOBI HAMpsHXKEHUE Ha BBIXOIHBIX KJIIEMMax KaiauOpaTopa CHIIbI TOKa
He npesblaio 2 B.
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3.3.5 Ucnonb30BaHue 3aIMUTHOTO IKPAHA

3.3.5.1 PaboTa npubopa Ha yJaJeHHYIO0 Harpy3Ky TpeOyeT MPUMEHEHHUs CICIHAIbHBIX MEp
10 CHWXKCHMIO BIIMSHUS ITOMEXH OOIIEro BHUJIA, BbI3BIBAEMOM Pa3HOCTBIO MOTEHIIMAIOB TOYEK 3a-
3eMJICHUSI HCTOYHMKA (KamuOpaTropa) ¥ ero NpueMHHKa (U3MEPHUTENs), KOTOpas Ha MPaKTHKE MO-
’KET JOCTUraTh COTEH MUJUIMBOJIBT U )K€ €IMHUIL] BOJIBT.

Ha pucynke 3.11 yka3aHHBIH UCTOYHUK momexu oOo3HaueH Em. DTOT MCTOUHUK co3maer
napasuTHBIA TOK In, KOTOPBIN Yepe3 mapa3uTHyo eMkocTh Cr (Kopmyc- cxema mpubopa) rmormna-
JaeT B HU3KONOTEHIHAIbHBIA «LO» MpOBOA, COCNUHAIONIMN UCTOYHUK CHUTHAJIA C IPUEMHUKOM
curHasa. CkJaipIBasiCh WJIM BBIUUTASICh C TOKOM HAarpy3ku 1H, momMexa MCKa)XkaeT KapTHHY U3Me-
putenbHOro npouecca. IlpuMmenenne 3amuTHOro 3xpana (rae3fgo «G»), Kak 3TO IOKa3aHO Ha pU-
cyHke 3.12, co3nmaer OTaenbHBIA MyTh JJII Tapa3uTHOTO Toka In, Giarogapsi 4emy OH He momnaja-
€T B U3MEPUTENbHYIO IIeTb. TakuM 00pa3oM, Ha3HAYEHUE 3ALIUTHOTO KpaHa 3aKII0YaeTcs B OT-
BEJICHUU TOKOB IOMEXH, JEHCTBYIOIEH MEXay KopIycamMu IpruOOpoB, B 00X0/ CONPOTHUBIECHUS
HU3KONOTEHIMAIBHOTO MpoBojaa kabemns. Kpome Toro, skpaHMpoBaHUE CHUXKAET MApa3sHTHYIO
eMkocTh CII, T. K. €MKOCTh IOCJIEI0BATEIbHO COCIUHEHHBIX KOHAEHCATOpoB CI (CM. PHCYHOK
3.12) MeHbIlle eMKOCTH OJJUHOYHOI'0 KOHJIEHCAaTopa (CM. pUCYHOK 3.11).

3.3.5.2 JIna 3¢ PexTUBHOTrO MCTMOIB30BaHUS 3aIMTHOTO dKpaHa HEOOXOJAMMO TPHUACPIKHU-
BaThCs MpaBmiia: rHE3/10 «G» HY)KHO MOAKIIOUaTh TAKUM 00pa3oM, YTOObI Mapa3suTHbIN (CuHbpa3-
HBII) TOK HE IPOXOJAWJ Yepe3 BXOJHOE CONPOTUBJIEHHE. DTO YCIOBUE BBINOJIHACTCS IPU MOJ-
KJIFOUEHUH 3aIIUTHOTO 3KpaHa «G» K HU3KOMOTEHUMAIBHOMY BBIBOAY HArpys3ku (MJIM HCTOYHU-
Ka).

B Tex ciydasx, korga onvcaHHas IOMexa HEe MMEET 3HAa4eHMsl (Harpy3ka He yJajeHa U He
3a3eMJiieHa), rHe310 «G» MOKeT ObITh COEJMHEHO MEPEMBIUKOM ¢ HU3KOMOTEHIIMAIbHBIM THE310M
npubopa.

HATPY3KA
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3.3.6 Ouenka BJMSHUSA HATPY3KH HAa NOTPEeIIHOCTH NpHOOpa

3.3.6.1 [y OLeHKH BIMSHHUS Harpy3kd Ha BBIXOJHOE HaNpsDKEHHE KanuOpaTopa MOCTOSH-
HOT'O HaIIPsDKEHUS MCIONb3YeTCA XapaKTEPUCTHUKA, HA3BaHHAS BBIXOJHBIM COIPOTHUBIICHUEM (CM.
n.1.3.1, Tabmuuer 1.1 — 1.4) u onpenensgemas MaTeMaTndeckuM BoipakeHHeM RBbix = AU / Aln,
rae AU- u3MeHeHHE BBIXOJAHOIO HANPSDKCHMS IPU U3MEHEHUU TOKA HAarpy3KH Ha BeaudyuHy All.
Ecan u3Bectna Benmumna Ala, To AU=AIH - RBBIX.

Hanpumep: npu ycranosineHHom npenene «20 V» u Toke Harpy3ku Aln = 10 MA umeer
MECTO U3MEHEHHE YCTAaHOBJIICHHOI'O HANPSKEHUS Ha BEIMYUHY:

AU= 10 MA - 0,0003 Om = 0,003 MB = 3 MxB

3.3.6.2 AmnanoruyHas XapakTE€pHUCTHUKA (BBIXOJHOE CONPOTHBIICHHUE) MCIIONb3YETCS s
OLIEHKU BIIMSHMS HArpy3KH Ha CTAOMJIBHOCTh YCTAHOBJIEHHOW BEJIMYMHBI CHJIBI TOKA B PEKUME
BOCTIPOM3BEICHHS CUJIbI TOCTOSIHHOTO M MepeMeHHoro Ttoka. B tabmuuax 1.1 — 1.4 mpuBeneHsl
YUCJIEHHbIC 3HaUEHUsI BbIX0IHOTO conpotuBieHus (RBeix = AUH /Al). Ecnu n3BecTHO M3MeHEHNE
HanpspkeHus Ha Harpyske (AUH), TO U3MEHEHHE TOKa OIpPEAEsAeTCs BBIPAKCHUEM:
Al = AUH / RBbIX. Ecnii U3BECTHO CONMPOTHUBIIEHUE HArpy3Ku RH, TO IOMOTHUTENbHAS MOTpPeIll-
HOCTb onpezensercs BoipaxeHruem: Ru/ RBbIX.

IIpumep: Ycranornena Harpy3ka 1 kOMm B pexxuMe KamuOpaTopa CHUJIbl IEPEMEHHOTO TOKa
npenena «2 mA» u yactoroil 1 kI'q (RBeix =10 MOwm). [lononHuTEnbHAs MOTPEMIHOCTD HE Ipe-
pemmaetr: 1 kxOm / 10 MOwm =0,0001 mmu 0,01 %.

Ha gacrorax 1 u 5 k'l BBIXOJHOE CONPOTUBIIEHUE OTINYAETCS HA MOPAJIOK, U IOTOMY pac-
YETHOE 3HAYCHHUE JOIOJHUTENBHON MOTPEIIHOCTH TAKKE OTJIMYAETCS Ha NOpsAnoK. s mpome-
YKYTOYHBIX 3HaYEHUW 9acTOThI (Mexny 1 u 5 k['I1) mMeeT MecTo MPONopIHOHATILHOE (a HE CKay-
KOOOpa3HOE) U3MEHEHHE TOTPEIIHOCTH.

3.3.6.3 JIns pexxuma KanuOpaTropa NEPeMEHHOTO HAMPSHKEHUS 33/1a€TCs M3MEHEHHUE HaIpsi-
KEHHUs OT TMOJIHOW Harpy3ku (cM. Tabmumy 1.2). Jns nmpoMeXyTOYHBIX 3HAUY€HHUH Harpys3ku (u
4acTOT) UMEET MECTO IPONOPLIUOHATIBHOE CHUKEHHUE ITOTPEIIHOCTH.
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3.3.7 Ucnonb30BaHue NMOCIE10BATEILHOI0 HHTEep(eiica

3.3.7.1 IocnenoBarenpHbiii wHTEpdeiic CTHIK (RS-232C) obecrneunBaeT BO3MOXKHOCTH
MOJKIIIOUeHus: pubopa 0e3 JOMOTHUTEIbHBIX allapaTHBIX 3aTpaT K KOMIBIOTEPY CTaHIApTHOM
KOH(Urypanuu, oObIYHO MpeayCMaTpUBAIOLICH Haiauuue mnocienoBarenbHoro mnopra (COM -
nopTa).

3.3.7.2 IloaxmroueHue npudopa K KOMIBIOTEPY OCYHIECTBISETCS Yepe3 NeBATHKOHTAKTHBIN
pazbeM (pO3eTKy), PacTOJIOKCHHBIM Ha 3aHEl CTEeHKe Mpubopa, MOCPEACTBOM CHEIUATBLHOTO
kaberns. CxeMa 1 TabiuIa COeAMHEHUS MPpUOOpa MpuBeeHa Ha pucyHKke 3.13.

3.3.7.3 JlucTaHIMOHHOE yIpaBlIeHUE MTPHUOOPOM, B OCHOBHOM, aHAJIOTUYHO C TIEPETHEH Ta-
HEJIM: HAXATHIO KaXIO0H KHOIKH MEepeIHeH MaHeld COOTBETCTBYET MpHUEeM MPHUOOpOM depe3 UH-
Tepdeiic IByX CHMBOJIOB, YKa3aHHBIX B Ta0uIe 3.1.

OTiruue COCTOUT B TOM, YTO TUCTAHIIMOHHOE YIIPAaBJIICHHE MPUOOPOM OCYIIIECTBIISETCS C
MOMOUIbI0 KOMaHAHBIX CTPOK: CUMBOJIBI CHavajla IpUHUMAIOTCs B Oydep, a UCTIOJTHEHHe HaYuHa-
ercs npu npueme npudopom cumpoia "BK" - "Bo3Bpar kaperku" ("ODh").

CumBouter "TIC" - "mepeBon ctpoku” ("OAh") u mpoGen ("20h") MoryT mepenaBatbcs pu-
Oopy AJs yrpoiieHus 00MeHa, 0JJHAKO OHU UTHOPUPYIOTCS.

Kpome toro, ans ynpoiieHus ynpapieHUsi IpruOOpoM UMEIOTCS AOMOJHUTENbHbIE KOMaH-
TTBI:

- «R0O» - «R6» - MOAKIIOUYATH K BBIXOJHBIM KJIEMMaM pe3ucTop HoMuHaioM 10 Owm -
10 MOM COOTBETCTBEHHO;

- «UD» < yncno > - nojgaTh Ha BBIXOAHbBIE KIEMMBbI MIOCTOSIHHOE HANpsHKEHUE BETUYHMHON
<YHUCI0>, BOJIBT. UHCIIO MOXET OBITH IE€I0€, C INIABAIOIIEH 3aIllITOl M B DKCIIOHEHIIMAILHON
dbopme (cM. TpuMeEp B KOHIIE MTYHKTA);

- «ID» < 4ucno > - mogaTh Ha BBIXOJHBIE KIIEMMbI IOCTOSIHHBIN TOK BEIMYMHON <4HCIIO>,
MUJLIHAMIIED;

- «UA» <umcno 1> F <uucno 2> - nojgaTh Ha BBHIXOJHBIE KJIEMMBbI IEPEMEHHOE HaIpsKe-
HHE BEJIMYMHON <YMCIIO 1>, BOJBT, YACTOTHI <UUCIIO 2>, KHJIOTEPIL;

- «[A» <uncno 1> F <uncno 2> - nonarh Ha BBIXOJHBIE KJIEMMbI IEPEMEHHBIN TOK BEJIU-
YUHOW <YMCIIO 1>, MIJUTHaMIEp, 4YaCTOThl <UHUCIIO 2>, KUJIOTEPII;

- «TO» - mepenatb HOMEp OMIMOKH; IO 3TOM KOMaH/1e MPUOOP MepeaaeT B KaHal ABE LIU(PHI
- HoMep ommOku, 3areM cuMBoJibl <BK> <I1C>, Homep "00" cOOTBETCTBYET OTCYTCTBHUIO OIIIH-
00K;

- «T1» - mepenaTh TOUHOE 3HAYEHUE PE3UCTOpA: M0 ATOM KOMaHjAe MpUOOop mnepenaeT B Ka-
Hajl BoceMb LU(p, pa3fesieHHbIX TOYKOM (BEIMYMHY PE3UCTOpa B KUJIOOMAax), 3aT€M CHUMBOJIbI
<BK> <IIC>. I1o3uius TOYKU COBMAIAET C MO3UIUEH TOYKU Ha Tabyo mpudopa.

IIpumepnbi:

UD27 <BK>

WIH

UD27 <BK> <IIC>

Wi

UD+27 <BK>

W

UD27.000 <BK>

W

UDO0.27E2 <BK>

Wi

UDO0.27E+02 <BK> - npu6op noxaet Ha Beixoq +27 B
X6UD-103.5 <BK>

W

UD-103.5 X6 <BK> - nmpu6op nmonaet Ha Beixox -103.5 B
[1A25.2F7 <BK - nmpubop nogaet Ha Bbixop 25,2 MA yactotoit 7 k11
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3.3.8 Ucnoab3oBanne nnrepdeiica KOII

3.3.8.1 INoaxmrouenue npudopa k KOII ocymiecTBisiercss yepe3 ABaaAlaTHUETHIPEXKOHTAKT-
HbIi pazbem PIIM7-24-T"-11b, pacrnonoxeHHbIN Ha 3aHEN CTEHKE MprOOpa, MOCPEICTBOM CTaH-
naptHoro kadens KOII.

VYnpasienue npuOOpoM, B OCHOBHOM, AHAJIOTMYHO YIPABJICHUIO MPHOOPOM IO Moce-
noBatesnbHOMY KaHay (1.3.3.7). OTivuue COCTOUT B TOM, YTO MCHOJHEHHE KOMAaHIHOM CTPOKH
HAaYMHACTCS MPU TIpUEeMe TPUOOPOM OaiiTa MaHHBIX ¢ HU3KUM ypoBHeM jauHum "KII1" wnm cumBo-
na "nepesof crpoku” ("OAH"), a cumBon "Bo3Bpat kapetku" ("ODH") urnopupyercs.

[Tpu HeoOxomumocTu yctanoButh aapec KOIT mpubopa ciemxyeT BOCIONb30BaThCs yKa3a-

HUugIMH 11.3.2.9.4.
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3.3.9 Ucnoab30BaHue KAJIUOpaTopa 1Jisi H3MepeHus
NepeMEeHHOr0 HANPSIKeHUs (TOKA)

3.3.9.1 Ilpu Hanmu4uu BOJNIBTMETpA MEPEMEHHOTO TOKa C BBICOKOH paspemaromield crnocoo-
HOCTBIO 5-6 pa3psanoB (AecsITHYHBIX) U KammOpaTopa H4-7 MOXKHO OCYIIECTBIISITH U3MEPEHHS C
MOTPENIHOCTHIO prbopa H4-7, muisa yero ucrnonb3yeTcs, Tak Ha3bIBa€Mblil, METO]] 3aMEILIICHUS:

- UICTOYHUK M3MEPSIeMOr0 HANpsDKEHUS MOJAKIIOUUTEH K BOJIBTMETPY U 3aUKCUPOBATH IMO-
Ka3aHMUE;

- MOJKJIIOYUTH K BOJIBTMETPY npubop H4-7, ycTaHOBUB Ha €ro BhIXOJe HANpsKEHUE U Yac-
TOTY IIPOBEPSIEMOIO UCTOUHUKA;

- penakTupys BbIxoa KanmuOpatopa H4-7, noOuThbcs moka3zaHusi BOJIBTMETPA, PABHOTO 3a-
(buKCUpPOBAaHHOMY IPU U3MEPEHUH UCTOYHHKA;

- 110 UHAUKATOPY KanuOpaTropa OTCUUTaTh TOYHOE 3HAYCHHE.
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Tabauua 3.1

CHUMBOJIBI ¥ UX KOZBI Co0TBeTCTBYIONIAs] KHOTIKA MePEAHEH MaHeIH
Py U3MEHEHUH peXrMa paboThl | Ipu BBEAEHUH HU(POBOM HHPOpMauu

X0 (58h, 30h) F-kHz 1
XI (58h, 31h) F-Hz 2
X2 (58h, 32hl \Y 3
X3 (58h, 33h) I 4
X4 (58h, 34h) R 5
X5 (58h, 35h) JleBmarust A 6
X6 (58h, 36h) JeBuanus % 7
X7 (58h, 37h) Penaktuposanue Bupaso — 8
YO (59h, 30h) 3ansitast BpaBo —
Y1 (59h, 31h) 3amngTas BI€BO <—
Y2 (59h, 32h) ENTER V, I ("BBog V,I")
Y3 (59h, 33h) ENTER F ("BBox F")
Y4 (59h, 34h) CLEAR (ouncTtka)
Y5 (59h, 35h) +/-
Y6 (59h, 36h) - .
Y7 (59h, 37h) PenaktupoBaHue BIE€BO «— 9
Z0 (5Ah, 30h) AUTO ("aBromaTnueckuii")
71 (5Ah, 31h) LIMIT
72 (5Ah, 32h) CAL
73 (5Ah, 33h) x-d
74 (5Ah, 34h) "X
Z5 (5Ah, 35h) SPEC ("norpeurnocts")
76 (5Ah, 36h) 4W
Z7 (5Ah, 37h) OUTPUT OFF 0
3.4 llopsinok paGoThI

3.4.1 IloaroTroBKka Kk padore

3.4.1.1 OcHOBHO# 3a1a4eii MOJATOTOBKH MPUOOPa K U3MEPEHUSAM SIBIISIETCS €T0 MPOTPEB.

3.4.1.2 Tlepen pa6otoii mpubop H4-7 (a Takxke yCHUIUTENb) JOJKEH OBITH MPOTPET B TEUe-
Hue 2 4. Bpems nporpeBa MoXeT ObITh COKPALICHO BABOE MPH YABOCHHOM IMOTPEIIHOCTH.

3.4.1.3 Tlocnenyromas paboTra MPOBOJUTCS B COOTBETCTBHH C YKa3aHUSMHU TOJpasJie-
708 3.2 «PaboTta ¢ KHOMOUHOW naHenbio npudopa» u 3.3 «Opransl MPUCOCTUHEHUS».

3.4.1.4 PacmmdpoBka HHGOPMAITMOHHBIX JTUArHOCTHYECKUX COOOIIEHUN, KOTOPhIE MOTYT
MOSIBUTHCS HA MHAWKATOPE B Ipoliecce paboThl, IpUBEACHA B MPUIIOKEHUH b.

3.4.2 Ucnoab30BaHMe Pe;KMMOB MaTeMaTH4YeCKOi 00padoTKu

3.4.2.1 Peanuzanus orneparnuii MaciTabupoBaHus («C - X») U cABUTA («X - d») MOXKET OKa-
3aThCs MOJIE3HOM ISl COMPSDKEHUs MaclITaboB MpUOOPOB M3MepUTeNbHON cxembl. Ha mpakTuke
TaKoe COTNPSKEHUE OCYIIECTBISETCS YCTAHOBKON MCXOTHBIX YPOBHEH M3MEPUTENHLHOTO AUAIa30-
Ha, HAallpUMeEp, HYJS U OIMOPHOTO YPOBHS (CepeluHa MM BEpXHsSA TpaHMla Ikaisl). HymeBoro
MOKa3aHusI U3MEPUTEIBHOTO MpUOOpa MOKHO A0OUTHCs ciBuroM Ha "d" MkB Hyist kamuOpartopa,
a KOHCTaHTOM "c" JOOMTbCSA paBEHCTBA MOKa3aHWH B cepelMHe WM B KOHLE IKajibl. [locne co-
MPSDKEHUS IIKaI IPUoopa - UCTOYHUKA U MPUOOpa — M U3MEPHUTEIIS peain3yeTcs 0ojiee BhICOKas
TOYHOCTh U3MEPEHUi, T.K. OHAa B 3TOM CIIydae OIpPEeJeNAeTCs] HEMMHEHHOCThIO XapaKTEPUCTHKI

puOOpPOB.
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3.4.3 Pe:xxuM 1eBHALIMHU BBIXOIHOT0 HANPSI>KEHUS UJIM CIJIBI TOKA

3.4.3.1 PexxuM OTKJIOHEHMS BBIXOJHOTO HANpsHKEHUS WM CHJIBl TOKa KanuOparopa OT
MPEIBAPUTENILHO YCTAHOBJIEHHOTO 3HaU€HUs (KHOMKHU «A» U «%») MOXET 0Ka3aTbCs MOJIE3HBIM
IIPU OLIEHKE MOTPELIHOCTH BOJBTMETPOB, KOA(P(UIMEHTOB MEpeNadyn yCUIUTENEH, JeIUTENeH,
HCCIIE0OBAHUAX CTAOMIN3aTOPOB, CTAOUIIUTPOHOB U T.II.

Hcnonp30BaHne yKa3aHHOTO peXUMa MOSICHAETCs puMepoM 11.3.4.3.2.

3.4.3.2 OnpezaeneHue MOrpeHOCTH BOJIbTMETPA:

- Ha BXOJ1 BOJIETMETpa M0JIaTh HAIIPsDKEHNE KOHTPOIUPYEMOi Touku, Harpumep, 10 B;

- BKJIFOUUTD KHOTIKY «%» WM «A»;

- TPyINIIaMu KHOTIOK PEeJaKTUPOBAHUS U HAOOPHOTO OIS TOOUTHCS MOKa3aHUs BOJIBTMETDA,
PaBHOTO YCTaHOBJIEHHOMY Ha BBIXOJI€ KalInOpaTopa;

- MHIUKATOp KanubpaTopa GUKCUPYET MOTPEUIHOCTh MPOBEPsAEMOro mprudopa B MPOLEHTAX
WK a0COJIIOTHON BEJIMYMHE.

3.4.4 PaboTa c ycuiuTe/ieM HANPsizKeHUst

3.4.4.1 Ecnu nmpeanonaraercst padota ¢ BRIXOAHBIM HampspkeHueM npenena «1000 V», He-
00X0IMMO MOATOTOBUTH K Pab0Te YCHIUTENb HAMPSHKCHUS U3 KOMITJIEKTA TTOCTABKH, IS YeTO:

- Harpy3Ky HOJIKJIFOYUTH K BBIXOJHBIM THE3/IaM YCUJIUTEIS;

- COCIMHUTEIISIMU U3 KOMIUIEKTA MOCTABKU YCUJIUTEIS HAMPSKEHUS €ro BXOJl COCIUHUTD C
BBIX0JIOM Kanubparopa H4-7 (rHezmamu «V»), Ipu 3TOM mociaeaHui PyHKITMOHUPYET B PEKUME
KanuOparopa HanpspKeHUs (MOCTOSITHHOTO MIIH MTEPEMEHHOT0);

- xiaBuarypoi mpudopa H4-7 ycranoButs npenen «1000 V» u tpebyemoe 3HaYeHHE Ha-
NpsiKEHUs (M 4aCTOTHI).

4 TEXHUYECKOE OBCJIY’KUBAHUE
4.1 O0mue ykazaHus

4.1.1 Bo Bpems, 10 U TOCE MPOBEAeHUST paboT MO YXOAy 3a mpubopaMu HEOOXOAUMO CO-
OJroaTh MEphl 0€30MaCHOCTH, M3JI0KEHHBIE B Tojpasaene 2.1 «Mepbl 6€30macHOCTH MPH TMO/I-
rOTOBKe MpHOOpa K 3KCIUTyaTalluu».

O poBOAMMBIX ONEPALUAX MO TEXHUUYECKOMY 00CITYy)KMBaHUIO HEOOXOMMO JeJIaTh OTMET-
KH B hopmyIsipe mpudopa.

4.1.2 TlopsAnoK U MEPUOAUYHOCTh TEXHUYECKOTO OOCITY)KHBAaHHUS 3aBHCAT OT STAloOB 3KC-
IUTyaTauy (HEMOCPEACTBEHHOE HCIOIb30BaHUE 110 HA3HAUYEHUIO, XpaHEHUE - KPaTKOBPEMEHHOE
WJIU JJIATETBbHOE, TPAHCIIOPTUPOBAHUE).

TexHuueckoe 0OCITyKHBaHHE BKJIIOYAE€T KOHTPOJIbHBI OCMOTP U yCTpaHEHHE MEJKUX He-
UCIPABHOCTEH, a TaKKe MEPUOIUYECKYIO MOBEpKY Hpubopa B 00beMe, 3aBUCSIIEM OT 3TAIloB
SKCILTyaTaliu.

4.1.3 Texanueckoe 00CITyKUBAHHE ITPU UCTIOIH30BAHUY 110 HA3HAYCHUIO BKIIIOYACT:

- KOHTpoJabHbIA ocMOTp (KO) - 10 1 mocie uecnoib30BaHus MO0 HA3HAYCHUIO U TPAHCIIOPTH-
poBanusi. Eciiu mpubop He HCIoNIb30BalICs - HE peXe OJJHOTO pa3a B KBapTal;

- rexanueckoe oocmyxkuBanue Nel (TO-1) - ogun pa3 B rof, a Takke IMpU MOCTAHOBKE Ha
KpaTkoBpeMeHHOe XxpaHeHue. TO-1 - 3akioyaercss B KOHTPOJIBHOM OCMOTpE M MpOBepKe (PyHK-
UMOHMpoBaHug 1o m.4.9.7.1;

- rexHuyeckoe oocmyxkuBanue Ne2 (TO-2) - ¢ nepuoAUYHOCTHIO TOBEPKH U COBMEIIAETCS C
HEM, a TaK)Ke MOCJIe PEMOHTA U MPHU MOCTAaHOBKE Ha JIJIMTENIbHOE XpaHeHue. TO-2 - BKiItoyaeT no-
BEpKY B MOJTHOM 00BeMe mojpaszaena 4.9 «MeToauka moBepKku» U MOATOTOBKY K Hel mpubopa B
cooTBeTCTBUM C n.4.2 - 4.8.

4.1.4 Texuuueckoe oOCITy)KHBaHUE MPH KPATKOBPEMEHHOM XpaHeHUH (10 1 roja) 3akio-
4yaeTcs B KOHTPOJIHLHOM OCMOTpE € IEPUOAMYHOCTHIO OJIUH pa3 B 6 Mec.
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4.1.5 Texanueckoe 0OCITyKUBAHHUE MIPU JJTUTEIFHOM XpaHeHuH (0osee ro/1a) BKIIOYACT:

- rexaudeckoe oociyxuBanue Nel mpu xpanenuu (TO - 1x), koTopoe 3akitodaercs B KOH-
TPOJIBHOM OCMOTpE H NMpoBepke PpyHKIMoHnpoBanus o m.4.9.7.1;

- TexHrndeckoe oocaykuanue Ne2 npu xpanenuu (TO - 2X), KOTOpoe BKITIOUAET MTOBEPKY B
MOJIHOM 00BeMe moipazfena 4.9 v MpoBOIUTCS OJUH pa3 B 5 JeT.

4.2 IlepevyeHb ¥ NEPHOAUYHOCTH KATUOPOBOYHBIX padoT
4.2.1 TlognepkaHue HOPMHPOBAHHOTO YPOBHSI IMOTPEUIHOCTH MpuOOpa TrapaHTHPYETCs

MpOIIeAypaMH U PETJIAMEHTOM 0053aTeNIbHBIX KaTMOPOBOYHBIX padoT. Buasl HEOOXOIUMBIX Ka-
TMOPOBOK MpUBEAEHBI B Tabmie 4.1.

Ta6muna 4.1
Pexumbl paboThl Busl kannbpoBok

U_ 1 KanubpoBka HyIst
2 KannOpoBKka OIMOPHOTO HAMPSHKEHUSI ITOCTOSTHHOTO TOKA
3 KanuOpoBKka JIMHEHHOCTH XapaKTePUCTHKH
4 KanubpoBka rpeiesioB (MX MacITabupoOBaHUE)

U~ 5 KanuOpoBka OmopHOro HaNpsHKEHUs IEPEMEHHOTO TOKa
6 KannOpoBka npeienoB (aMIIIATYAHAs ¥ 9aCTOTHAs)

_ 7 KannOpoBKa npeiesioB M HYJIEBbIX YPOBHEH
1~ 8 Kanmnbposka npenenon
R 9 KannOpoBKka ConpoTUBIEHUI

[Topsimok kanmuOGpoBok ¢ 1 mo 6 nowkeH BeIIepKUBAThCs cTporo. [ nocnenyronmx (7, 8,
9) — NOPsIIOK POJIN HE UTPAET.

B 3aBucumoctu oT TpeOyeMol TOYHOCTH IOJIb30BATENb CaM OMNPEAEISAeT MEPUOJUUYHOCTh
KaJauOpoBOUHBIX paboT. B camom o0mieM ciyyae mepuoInYHOCTh KaTHOPOBOYHBIX paboT peria-
MEHTHUPYETCsl IByMs MEXIIOBEpPOUYHBIMU MHTepBaiaMu - 1 u 3 roxa. [lng xanuOpoBOK Hys U
OIIOPHOTO HAIpsDKEHHs (BUIBI KaaHMOpoBOK | u 2 u3 Tabmuisl 4.1) MEXIOBEPOUHBIH HHTEPBAT
MO3KeT ObITh cokpaieH 10 90 qHeil. DT KaauOpoBKU TPeOYIOT MUHUMAJIBHOTO KOJMYECTBA afl-
naparypsl (BOJIBTMETP C UyBCTBUTEIBHOCTHIO | MKB M Mepy HanpspkeHUs) U BpeMeHH (2- 3 MuH).

4.2.2 JIro6oii BUJ KaTMOPOBKHM MHHUIMHUPYETCS BKItOUYeHHEM KHOMKU «CAL» («kamuOpoB-
Ka»), (YHKIIMOHUPOBAHUE KOTOPOW BO3MOXHO TOJIBKO MPHU BKJIIOUEHHOM ITOJIOKEHUH TymOnepa
«CAL», pacroyio;keHHOT0 Ha 3aJ{Heil cTeHKe Mpudopa, T.e. KaAIUOpOBKa BO3MOXKHA TOJIBKO TOI' /A,
KOr/1a 3TOoT TyMOJep ycraHoBieH B monoxeHne «CAL», a knonka «OUTPUT OFF» BeikitoueHa.
Bb1iiTi U3 COCTOSHUS KaTMOpPOBKM MOKHO Ha JIFOOOHM €€ CTaJuy MOBTOPHBIM Ha)kKaTUEM KHOIIKH
«CAL».

4.2.3 KanubpoBka npubopa J0HKHA MPOU3BOIUTHCS MOCIE €ro ABYX - TPEXYacOBOTO MPO-
rpeBa.

4.3 KaimmOpoBka HyJ1s1

4.3.1 Omnepauueil kamuOPOBKH HYJSl YCTaHABJIMBAETCS HYJIEBOW ypOBEHb BBIXOJHOIO Ha-
NpsDKeHUs KanuOparopa npu ero paboTe Ha oCHOBHOM mpenene «20 V», mpuueM KaauopyroTcs
7Ba HyJS: AJI1 OTPULATENIBHON U MOJOXKHUTEIBbHON MOJSIPHOCTH OMOPHOTO HAIPSDKEHMS, TaK Ha-
3pIBa€MbI€ "MUHYC HYJb" U "TUTIOC HYIB".

4.3.2 VIcXOqHBIM COCTOSHHEM Il KaIUOPOBKM HYIISL SIBJISIETCS peXHUM KainuOparopa Ha-
MPsDKEHUS TOCTOSIHHOTO TOKa, npenent «20 V», 00HyIeHHbIH HHAUKATOP.

4.3.3 IIpouenypa KaTMOPOBKY 3aKIIOYACTCS B CICAYIOLIEM:

- K BBIXOJHBIM THE3/1aM KaTuOpyemMoro mpubopa MmoakiIt0uuTh BOIsT™METp B2-41;

- BKJIIOUUTh KHONKY «CAL» - Ha Tabino OyaeT MHIUIHUPOBATHCSA HYJIb OTPHLIATEILHOM IO-
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JSIPHOCTH, 3alIMCAHHBIN MPH MPEAbIYIIEeH KaTnOpoBKe;

- BkirounTh KHONIKY «<ENTER V,I», koTopoif B maMsTh npubopa 3amuCchIBacTCsl YCTaHOB-
JICHHOE 3HAa4YeHHE HYIIA, a Ha TabJI0 MOSBIsAETCS HU(PPOBOE 3HAYCHUE HYJIS TOJOKHUTEIBHOM 1M0-
JIIPHOCTH, 3alMMCAHHOE MPHU MPEIbIAYIICH KaTuOpoBKe, T.€. MPUOOp Meperien K mary 2 Kaiauo-
POBKU HYJIS;

- aHaJOTUYHBIM O00pa30M BBECTH LU(PPOBOE 3HAUEHUE U MOJSPHOCTH HYINS 1O MOKa3aHUIO
BOJIBTMETPA, T.€. HaxaTh KHONKY «ENTER V,I», BBecTH nmokazaHue BOJbTMETPA, HAXKATh KHOIIKY
«ENTERYV,I», mocne yero npubop nepeigaer B iCXOAHOE COCTOSTHUE.

4.3.4 Tlocne npoBeaeHHsI KAIMOPOBKU MO TMOKA3aHUIO BOJIBTMETpA yOEIUTHCS B €€ MOJo-
JKUTEJIbHBIX pe3ysbTaTax (MOKa3aHWs HE JOJLKHBI TpeBbIIaTh 3 - 5 MKB). B npotuBHOM cityuae
KaJOpOBKY HEOOXOMMO TIOBTOPHUTD.

IIpumeuanue - Ecnu B nporiecce BBOa JaHHBIX BHECEHBI OLIMOOYHBIE, TO CIEAYET aHHY-
JUpOBaTh Noka3aHus HaxxatueM KHonku «CLEAR» u BHECTH HOBBIE.

4.4 KainOpoBKa ONOPHOT0 HANIPSIKEHHsI NOCTOSIHHOTO TOKA

4.4.1 Tlepen nayanom kanuOpoBku npubop H4-7 ycranaBimBaeTcs B pexuM KaauOparopa
MOCTOSIHHOTO TOKA € BBIXOAHBIM HamnpspbkeHueM MuHyc 10 B (mpenen «20 V»).

4.4.2 KanuOpoBKy MPOU3BECTH CIEAYIOMUM 00pa3oMm:

- K BBIXOJIy TIpHOOpa MOAKIIOUNTE BOIbTMETp B2-41, kanmuOpoBaHHBIN (MK "MacmTabupo-
BaHHBINA" COOTBETCTBYIONIECH KOHCTaHTOM "c") 10 Mepe HanpsbkeHus kinacca He Hibke 0,0005;

- BKrounTh KHOMIKU «CAL» u «<ENTER V,I». IIpu aToM Tabio ocBoOOX1aeTcs A BBOJA
KaTMOpOBAaHHOTO 3HAUCHUS HAIIPSKEHUS, KOTOPOE PETUCTPUPYET BOJIBTMETD;

- BBECTH KHONKaMU HAOOPHOTO MO 3TO HaNpsbKeHUe (MHIEKC MOJSIPHOCTH MOXHO He
BBOJIUTD);

- BHOBb HaxkaTth KHONKY «<ENTER V,I», mocne yero xanubpoBaHHOE 3HAYEHHE OIMIOPHOTO
HAMPSDKEHUS OTPUIIATENILHOM MOSIPHOCTH (PUKCHPYETCs B TaMSATH pUOopa;

- 110 MTOKA3aHUIO BOJBTMETPA YOEIUTHCS B YCIICIIHOM 3aBEPIIEHUU KaTUOPOBOYHOM Mpolie-
Aypsl (oTauuMe oT 3HaueHus HanpsbkeHus 10 B He nomkHo npesbimats +10 MxB). B npotuBHOM
ciydae KaJuOpOBKY HEOOXOIMMO TTOBTOPHUTH;

- Ha BbIxone mpubopa H4-7 ycranoButh HampspkeHue +10 B u ananmoruynsiM oOpazom
OCYILIECTBUTDH KATMOPOBKY MOJIOKUTEIBHOMN MOJISIPHOCTH OMOPHOTO HAMIPSKEHHUS.

IIpumeyanus:

1 HeoGxomumo cobit01aTh yKa3aHHYIO BBIIIE MMOCIEAOBATEIbHOCTh KAIMOPOBKH: CHadaja
KanmuOpyeTcs HanpsbKeHHWE OTPUIATENbHOM MOJIIPHOCTH, a 3aTEM - MOJIOKUTEIbHOU, T.K. KaJluo-
POBKa OMOPHOTO HANPSDKEHUSI OTPUIATENILHON MOJSIPHOCTH MPOMOPIIMOHAIILHO BIMSIET U Ha Ka-
JTUOPOBKY HANPSKEHUSI TIOJ0KUTEIbHOM MOISPHOCTH.

2 KanuOpoBKy OMOPHOTO HANPSKEHUS 1eJIeco00pa3Ho MPoBOAMTE 1O ypoBHIO 10 B, xoTs
MOKHO 3TO JIeJIaTh U 110 JII00oMy Ipyromy ypoBHio oT 6 10 20 B.

3 Ilpu HanMYUKU MEPHI HAMPSHKSHUS TSI KATUOPOBKHM OMIOPHOTO HAMPSKEHUS UCTIONB3YIOT
BCTPEUHOE BKIIOUEHHE MEPbI U KanOpyemoro npudopa. Pa3HOCTh UX HaNpsHKEHUH perucTpupy-
€TCsl BOJIBTMETPOM C UYBCTBUTEIHHOCTHIO | — 5 MKB (€ro TOYHOCTh 3HaU€HUsS B ITOM CIllydae He
HMEET).

4.5 KaauopoBka JUHEHHOCTH XapaKTePUCTHKH

4.5.1 JIuneapuzanusi 00eCieUrBaETCS M3MEPEHUEM U TTOCIICYIOIIUM Y4E€TOM HEPaBEHCTBA
pe3ucTopoB, GOPMUPYIOMIUX AUCKPETHYIO ceTKy HampspkeHuit LIAIL. M3Mepenue 3Tux Hampsike-
HUN ocymiecTBisieTcs npubopom B2-41. Bee n3mepeHHbIe 3HAUCHUS HAPSDKEHUH (PUKCHPYETCS
B MMaMATH MPUOOPA U YIUTHIBAIOTCS B €0 MOCIEAYoIIel paboTe, COOTBETCTBYIONICH YCTaHOBKOM
BBIXOAHOTO HanpspbkeHus [AIL

4.5.2 Jluneapu3auusi XapaKTEPUCTUKHU - HanOOJIee CIIOKHBIA U OTBETCTBEHHBINA BHJI KaJTnO-
POBKH, T. K. BIMSIET, IPAKTUUYECKH, HA BCE METPOJIOTHYecKe napameTpsl mpudopa. o aroit npu-
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YiHE KaTUOpPOBKA JOJDKHA OCYIIECTBISATHCS C HUCKIIOYUTENBHOM TIATETbHOCTHIO U TOJBKO
OTIBITHBIM OTIEPATOPOM.

4.5.3 KanuOpoBka nuHeiHOCTH BKIoyaer 36 maroB (18 maroB mpu oTpuIaTeabHOM MO-
JIAPHOCTH OMOPHOTO HaNpspKeHUs U 18 aHaJOTUYHBIX IIAroB MPHU MOJOKUTEILHONU TOJISIPHOCTH).
[[Maramu kaTMOPOBKY K BBIXOY MPUOOPA MOCIETOBATEILHO MOIKIIOYAFOTCS:

- oonynennbii LIAIT (mmar «-0-0»);

- HAIT mnaamux pazpsaos (mar «CAP»);

- CTYNEHU OKTaJbl 3 C IEPBOM MO BOChbMYIO (1maru «03.1 - 03.8»);

- CTYIIGHH OKTaJIbl 2 C IEPBOM 1O BOCHMYIO (1maru «02.1 - 02.8», 3TH maru He KaTuOpyroT-
cs);

- CTyIEHU OKTazbl 1 ¢ mepBoii 1o BoceMyto (maru «01.1 - 01.8»).

IIpumeuanue - HanmeHoBaHWe IaroB HHIUITUPYETCS HA TaOJIO MHIMKATOpa Tpubopa.

4.5.4 Tlponenypa kamMOPOBKH HAYMHAETCS C YCTAaHOBKM MpHOOpa B PEXHUM KaiuOpaTopa
HAMPSDKEHUS TIOCTOSTHHOTO TOKa ¢ mpeaenoM «20 V» u JTr00bIM BBIXOJHBIM HAIMPSIKEHUEM, OT-
JTUYHBIM OT HYJs. K BeIX0My prbopa noakimrodaercst BoabT™MeTp B2-41.

Jlanee HEOOXOIUMO:

- mocnenoBarenbHO BKIIOUNTh KHONKH «CAL» 1 «AUTO». [Ipu 3TOM BONBTMETpP OyneT
WHIUIMPOBATH HYNb pudopa H4-7 npu oTpuiiaTenbHON MOISPHOCTH ONOPHOTO HAIPSHKCHHUS;

- HaxaTueMm kHomku «ENTER V,I» ocBo60oauTh Ta0JI0 ¥ BBECTH KHONKAMH HAaOOPHOTO T10-
711 3HaYEHHE HAIIPSHKEHUS, COOTBETCTBYIOLIEE MOKA3aHUIO BOJIBTMETPA C YUETOM IOJIIPHOCTH;

- moBTOpHBIM HakatreM KHOMKU «ENTER V,I» 3adukcupoBaTts kanmbpoBaHHOE 3HAUCHUE
HyJsl B mamsaTH npudopa. OJHOBpeMEHHO MpUOOp MepexoauT K cienyromemy mary «CAP», u
BOJIbTMETp MHIuIupyeT Hampspkenue LIAIl muagmmx pa3psnoB, 3HaUYEHHUE KOTOPOrO BBECTH
AHAJIOTUYHO IpeaslaynieMy nocie Haxatus KHonku «ENTER V., I» (3Hak moyisipHOCTH MOXKHO HE
BBOJIUTH, OH 0053aTEJIeH TOJBKO PU KaTMOPOBKE HYJIEBBIX YPOBHEMH);

- QHAJIOTUYHO PEANTHU3YIOTCS KAIMOPOBKH IMOCIEAYIOIIMX CTYNEHEH, mpuBeneHHBbIX B 1.4.5.3.

IIpumeuanue - [lepexon x cienyroieMy mary KaauOpOBKH OCYIIECTBISIETCS aBTOMAaTH-
gyecku nocne Haxatus kHonku «ENTER V,I». [IpoaBrmkeHnne KamuOpOBKY B Ty WIIH JPYTYIO CTO-
POHY MOKET OBITh MPOU3BEIEHO MOCIE0BATENFHEIM HAXKATHEM KHOTIOK « V) », « (*= »  pyu-
Horo BbiOopa npenenoB (RANGE).

4.5.5 Tabnuua 4.2 wuTocTpupyeT nporeaypy kanuoposku guHeitHocT LIAIT mpu otpuiia-
TEJIbHOW TOJIIPHOCTH OINOPHOTO HANPSKEHUs (IJI1 MOJIOKUTEIBHON MOJSPHOCTH MUMEET MECTO
MoJiHas cuMMeTpusi). B Ta0nuiie nmpuBeeHbl 3HaYeHHs BHIXOAHBIX HANPSDKEHUH, COOTBETCTBYIO-
IIUX KXJIOMY mary kanuOpoBku ("kanmnOpoBouHoe'"). PeanbHble HanpsHKEHHs U3-3a pa3dopocoB
HaAMpPsHKEHUS OMIOPHOTO HCTOYHUKA MOTYT OTJIMYAThCs Ha =5 %.

4.5.6 Tlocme oxoHYaHHS KaTuOPOBKHM HEOOXOIMMO OCYIIECTBUTH MPOBEPKY €€ KadeCTBa,
yCTaHABJIMBasg U KOHTPOJMPYS HANpsKEHUS B COOTBETCTBUM ¢ Tabmuued 4.2 (komonka "KoH-
TPOJIBHOE BBIXOAHOE HANpsKEHHUE'"), KOTOPHIE MO3BOJSIOT OLIEHWBATH KOPPEKTHOCTH JIEHCTBUI
oreparopa Julsl KaKA0ro mara KanuopoBKU.

Tabnuua 4.2
[Tar kanuGpoBKH BrixogHoe HanpsokeHue

Ne CumBoJ Ha TabJ10 KaJTMOpPOBOYHOE KOHTPOJIbHOE
1 -0-0 0 0

2 -CAP 10 MB 9mB
3 -03.1 10 MB 12 MB
4 -03.2 20 MmB 23 MB
5 -03.3 40 mB 50 mB
6 -03.4 80 MB 100 MB
7 -03.5 160 MmB 200 mB
8 -03.6 320 mB 400 mB

34



[Tponomxenue Tabautiel 4.2

[Tar kanuGpoBKH BrixogHoe HanpskeHue

No CumBouT Ha TabJ10 KaJIMOpPOBOYHOE KOHTPOJIbHOE

9 -03.7 640 MmB 1B

10 -03.8 1,28 B I,5B

11 -02.1 ~9B -

12 -02.2 ~9B -

13 -02.3 ~9B -

14 -02.4 ~9B -

15 -02.5 ~9B -

16 -02.6 ~9B -

17 -02.7 ~9B -

18 -02.8 ~9B -

19 -ol.1 24B 25B

20 -0l.2 48 B 5B

21 -0l.3 7,2B 8B

22 -0l.4 9,6 B 10B

23 -ol.5 12B 13,5B

24 -0l.6 144 B I5B

25 -01.7 16,8 B 17,5B

26 -01.8 19,2 B 20B

IIpumeyanue — B peanpHOi cxeme npubopa oTcyTcTBYeT okTazaa 2. [1o aToi nmpuym-

e maru 02.1 — 02.8 npu KanM6poOBKE MPOIMYCKAIOTCS (MOCIEN0BATETLHBIM HAKATHEM
KHOIIKU « — »). 3aHECEHHOE B MaMATh 3HaueHue ~ 9 B npu Bbimycke npudopa 1no3Bosis-
€T UCKJIFOYUTH BIUSHUE YHUBEPCATHLHOM MPOTrPaMMBI Ha PE3YNIbTAT KaTHOPOBKHU.

Hanpumep: eciii HEyIOBIETBOPUTENIBHBIE PE3YJIbTAThl MOJIYUYEHBI IIPU KOHTPOJIE BBIXO-
Horo Hanpspkerus 1,4 B, To B koppekuuu Hy)kaaetcs mar 10 u 1.m. KagecTBo kanmmOpoBkH mpo-
BEPSIETCSI U JUISl TTOJIOKUTEIBbHOU MOJIIPHOCTH BBIXOJHOTO HAPSKEHUS.

[Ipn xauecTBeHHOW KaIMOpPOBKE HEIMHEHHOCTH XapaktepucTtuku LIAIl He momkHa OBITH
xyxe 0,0003 % + 5 mkB.

IIpumeuanue - [Ipexse yeM IpUCTYIUTH K TPYJOEMKOMY IpoLiecCy KaauOpOBKH, LEIeCco-
00pa3HO OLIEHUTh HEOOXOIUMOCTh €€ IpoBeeH s (110 KpaiiHeil Mepe, B mosHoM o0beme). C 3Toi
[IETBI0 HEOOXOUMO TPOCMOTPETh KOHTPOJBHBIC HAMPSDKCHHS M3 TaOMHIbl 4.2, BBISICHUB '[e-
(dexTHBIE" TOUKU Ui UX Mocienyomeil koppekTupoBku. Ecnu ucxoqHast (10 KanuOpoBKH) Jn-
HerHocTh Haxoautcs Ha ypoBHe 0,0005 % + 5 MxB (mocne xkaauOpoOBKH HYIJSI M OTIOPHOTO Ha-
NPSDKEHMST), TO HEOOXOJUMOCTH B KATUOPOBKE JINHEHHOCTH HET.

4.6 KanuOpoBka npeaesioB HaNnpsizKeHUs1 NIOCTOSTHHOTO0 TOKA

4.6.1 Ipenenst «0,2 V», «2 V», «200 V» u «1000 V» xanuOpyroTCs TOIBKO MOCIe Kaaro-
poBKH ocHOBHOTO Tipeena «20 V». Ilpu 3ToM i1 KaKJI0T0 U3 HUX KaJTMOpyeTcs HyJIb, a 3aTeM
OTpPHUIIATENILHOE U TOJIOKHUTEIFHOE 3HAYCHHS HANPsDKEHUs. BBIXOIHOE HAMpsHKEHUE KOHTPOJIH-
pyetcs BosibTMeTpOoM B2-41.

4.6.2 Jlns kanubpoBku HyJs npeaenoB «0,2 V» u «2 V» HeoOXOANMO MOATOTOBUTE BOJIBT-
METp JUTSl U3MEPEHUS MAJIBIX YPOBHEH HANPSKCHUS:

- 3aMKHYTh BBIBOJbI BXOJHOTO KaOeysi BOJIbTMETPA MEPEeMbIYKaMU Ha HU3KOMOTCHIIHAb-
HBIX BBIBOJIaX KaJIMOpaTopa W TOCJAe MHHYTHOW Tay3bl Ha)KaTHEM KHOIKH «A» BOJBTMETpa
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CKOMIIEHCHPOBATh HYJIb Ha IIPEJieNie U3MEPEHUs «2 V»;

- IOJIKJIFOUUTH BBIBOJBI KaOessi BOJIBTMETPA K BBIXOJY KainuOpaTopa ¢ OOHYJICHHBIM BBIXO-
oM u npenenom «0,2 Vx;

- mpubop H4-7 (H4-7/1) mepeBecT B peskuM KamuOpoBKH HakaTueM KHOMKHA «CAL»;

- BKIIounTh KHONKY «<ENTER V,I» u BBeCTH 3HaueHue HampshkeHus (C y4eTOM IOJISPHO-
CTH),

UHAULIUPYEMOE BOJIBTMETPOM, TOCIIE Yero MOBTOpHBIM HakaThueM kHonku «ENTER V,I» 3adux-
CHUpPOBaTh €r0 B MaMsITH MPUOOPAa;

- yOeauThesl B KauecTBE KATMOPOBKH (IO MOKA3aHUIO BOJIBTMETPA).

AHaJIOTUYHBIM 00pa30M KaMOPYIOTCS HYJIU OCTAIBHBIX TIpeneiioB («2 V», «200 V»).

4.6.3 KanuOpoBKky mpezenoB (MacmTabupoBaHue) HaunHatoT ¢ npeznena «0,2 V» u ocyiue-
CTBJISIIOT CIEAYIOIINM 00pa3oMm:

- Ha BBIXOJIe KaauOparopa yCTaHOBUTH HamnpspkeHne MuHyc 0,2 B;

- BKJIFOUUTH KHONIKY «CAL»;

- BmouuTh KHONKY «ENTER V,I» um BBecTH 3HaueHue HANpsKEHUs, UHAULUPYEMOE
BOJITMETPOM, Tociie yero noBTopHbiM HaxkaTtuem kHomku «ENTER V.I» 3adukcupoBats ero B
namsTH npubopa;

- yOeauThCsl B Ka4eCTBE KATHOPOBKH.

YcranoButs Hanpsbkenue +0,2 B u peann3oBaTh aHATOTUYHBIE ONIEPAIlH KaTHOPOBKH.

[TogoGHBIM ke 00pa3oM POU3BECTH KATMOPOBKY Ha mpeaenax «2 V», «200 Vx».

Kanmub6poska npeaena «1000 V» ocymiecTBisiercs ananoruyao B Toukax 0 B, munyc 500 B,
+500 B mocne noakmroYeHusT yCUIIATENsT HalPSKEHUSI.

4.7 KanuopoBka npudopa B pe;kuMax BOCIHPOU3BeAeHNsI CHJIbI MOCTOSIHHOTO 1
MepeMEeHHOI0 TOKa, CONPOTHBJICHH

4.7.1 KanubpoBka npudbopa B pexuMe BOCIIPOU3BEICHHSI CHIIbI IIOCTOSTHHOTO TOKA BKITIOYA-
€T OIepaliy MO YCTAHOBKE HYJIA U MPEACIbHBIX 3HAUYEHUM CUiIbl TOKa: £0,2 MA; +2 MA; £20 MA;
+200 MA 1 #2 A Ha COOTBETCTBYIOLIMX MOAMANIA30HAX.

4.7.2 KanuOpoBoUYHbIE 3HAUYCHUSI BHOCSITCS B IIPOIIECCE M3MEPEHUM TI0CIIe HaKATHS KHOTIOK
«CAL» u «<KENTER V,I». Ilopsinox usmepenuii onucan B noapaszeine 4.9, rae onepanuu KOHTPO-
JIS1 3aMEHSI0TCA OTepalusiMU KaTHOPOBKH.

4.7.3 KanubpoBka mpubopa B peKUMe BOCIIPOU3BEIACHHS CHIIbI IIEPEMEHHOTO TOKA BKIIIO-
YaeT onepalnuy Mo yCTaHOBKE 3HaueHuil cuiibl Toka 1 MA, 10 MA, 100 MA u 1 A Ha cOOTBETCT-
Byromux mnpeaenax («2 mA», «20 mA», «200 mA» u «2000 mA») u gactorax 200 I't, 1, 5 u 10
k. KanubpoBouHble 3HAYEHUS BHOCATCS B MPOIECCE U3MEPEHUH MOCIe HaXaThs KHOTOK
«CAL» u «<ENTER V,I». [Topsaok u3amMepennit onucan B nojpasuaeie 4.9, rae onepaiuu KOHTPO-
JIs1 3aMEHSIOTCS OTIePAIUSIMU KaTHOPOBKH.

4.7.4 KamubOpoBka nmpubopa B peKUME BOCIPOU3BEICHUS COTPOTHUBIICHUS BKIIIOYAET OIIe-
paryu Mo 3amucH B MaMsITh MPHUOOpa ACHCTBUTEIHHBIX 3HAUEHUN BCEX BOCIPOM3BOJUMEBIX CO-
MPOTUBIICHUH TIOCJIE X U3MEPEHUS, ONTMCAHHOTO B Mojpasaeie 4.9.

KannOpoBounsie 3HaueHus1 BHOCATCS HaxaTtueM KHOMOK «CAL» 1 «<ENTER V,I».

4.7.5 Tlopsipok oneparuii KaTMOPOBKH BOCITPOU3BOJAMMBIX TOKOB U CONPOTHUBIICHUM 3HAUE-
HUS HE UMEET 32 UCKIIOYCHHEM peXXrMa KanuOpaTopa CHIIBI TOCTOSTHHOTO TOKA, Te KaTHOpPOBKe
MpeieIbHOT0 3HAYEHUS 0JKHA IPEIIECTBOBATE Onepalis KaTuOpOBKH HYJIS.

4.8 KanunopoBka npudopa B peskuMe BOCIPOU3BeAeHH s
HATIPSIZKEHUsI IePeMEeHHOr0 TOKa

4.8.1 Cpasy xe cieayer OTMETUTD, UTO B POCCHM PAKTUYECKH OTCYTCTBYIOT U3MEPUTENb-
HbIE CPEJICTBA C HEOOXOAUMON TOYHOCTHIO BO BCEM aMIUIMTYAHOM M YAaCTOTHOM JUANa3oHe JUIs
peanu3aiy KaIMOPOBOYHBIX U MOBEPOUHBIX Ipoueayp. I1o 3TuM npuunHam KanuOpoBKa MOKET
OBITh MPOBEACHA TOJBKO MPU HAIUYUH NepexoAaHoro cranaapra monenu 792A ¢upmsl FLUKE,
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CHIA (792A AC/DC Transfer Standard) win M3MepUTENbHBIX CPEACTB LIEHTPAIbHBIX OPraHOB
l'occranmapra. [IpoBepka AOMycKaeT BO3MOKHOCTh MCIIOJIb30BAaHUSI IOBEPOYHBIX CPEACTB MOJIb-
3oBartels (IpU YCJIOBHM YBEIWYEHUST HOPMHPOBAHHOM MOTPEIIHOCTH, KaK MHUHHUMYM, Ha KJAcc
ATOW ammaparypbl), HO KaJuOPOBKa MO ATUM CPEJICTBAM MOXET MPUBECTH K OKOHYATEIHLHOM TO-
Tepe MpUOOPOM CBOETO KJiacca.

[Ipu oTcyTcTBUM ammaparypbl kKiacca mMozenu 792A mo Bompocy KanuOpOBKHU (ITOBEPKH)
npubopa H4-7 notpedurento cienyer oOpaTUThCS K U3TOTOBUTEINIO.

OnucanHasi HUXKe Tpolenypa KaTUOPOBKH IMpearnoiaraeT UCIoIb30BaHUE B KAueCTBE OC-
HOBHOT'O U3MEPUTENBHOIO CPEACTBA MOJENDb 792A.

4.8.2 Tlponenypa kKamuOPOBKM HAYMHAETCS C YCTAHOBKHU OIOPHOTO HAMPSHKEHUSI TIEPEMEH-
HOro Toka. ONmopHBIM HaNpsHKEHHEM (T.€. HANpsSKEHUEM, KOTOPOE CTPOro MPOIMOPIMOHAIBHO
BO3JICMCTBYET HA BECh aMIUIUTYJHBIA U YaCTOTHBIA JAHANA30H BOCIHPOU3BOJIUMBIX HAIPSKEHUI)
s Kanmuoparopa nepeMeHHoro Hanpspkerus sisisiercst 10 B, 10 kI’ (mpenen «20 V» o Hanps-
xenuto u «20 kHz» mo wacrore). 9to HanpspkeHue uzMmepsercs npudopoMm 792A (Mopsiiok u3-
MEpEHHUsI IPUBEJICH B mojpas/ene 4.9) 1 BHOCUTCS B MaMATh MPUOOPA MOCIE BKIIOYCHHUS] KHOTIKH
«CAL». [Ipouenypa xanuOpoBku ctanaapTHas: BKIounTh KHONKY «ENTER V,I» u nabpats us3-
MEpPEHHOE 3HAUYCHUE, KOTOPOE ciienyromuM HaxxatueM KHonku «ENTER V,I» BBoguTcs B maMsTh
npuodopa.

BHUMAHMUE! YcraHoBKka ONMOpHOrO HANpsKEHUs KanuOpaTopa MepeMeHHOro Harpsbke-
HUs oOecreyrBaeT MpONOPILHOHAIbHOE yBelnUeHHe (YMEHbIIEHNE) HAMpsKEHUsT Ha BCeX Ipe-
Jenax W 4actotax. Takas peakuusi mpuOopa rapaHTUPYETCs] TOJIBKO IMPH yCTAaHOBKE YaCTOTHI
10 x['m mmenno Ha mpexaene «20 kHz». Ecim gacrora 10 k[’ ycraHaBimmBaeTcsi Ha Tpejee
«200 kHz» (010 kI'n), nnu, Hanpumep, NpU BKIOYEHHON KHONKE «4W», U3MEHEHUE Hampsixke-
HHS OCyIIeCTBIsieTCs ToJbKO Ha yactoTe 10 k['y m Tonpko Ha mpexaene «20 V», He MeHssT Mac-
mraba Apyrux npenenoB. llpu mpaBUIBHONW yCTaHOBKE OTMOPHOTO HAMPSHKCHHS (HA YacTOTe
10 kI['m) mocnme wnaxkatusi kHONKM «ENTER V.I» Ha uHAMKarope mNOSBIAETCS TpaHCHApPaHT
«PAUSA», nocne 4yero HampspKeHHE MEHSETCS Ha BCeX mpejenax. JTO OYEeHb Ba)KHO, KOrjaa
M0JIb30BATENb JKEJAeT MONPABUTh a0COMIOTHOE 3HAUYECHUE HANPSDKEHUS, HE Hapyllas aMIUIUTY-
HO-4aCTOTHOW Xapaktepuctuku npubdopa. Tpancnapant «PAUSA» sBisercs mokasaTeneMm H3-
MEHEHHSI OTIOPHOTO YPOBHS IEPEMEHHOTO HAIIPSKEHMSL.

4.8.3 Ilocne xanuOpPOBKH OMOPHOTO HANPSKEHHS peaU3yloTCs KaluOpOBKH, obecredu-
BAIOIIME JIMHEAPU3aLNI0 YaCTOTHOM XapaKTepUCTUKH mpenena «20 V. BpllieonucaHHbIM CIIO-
cobom Hampspkerune 10 B kanubpyercs Ha wacrotax 60; 120 u 200 I'; 0,5; 3; 10; 20; 50; 100;
200; 300; 500; 800 u 1000 xI't1. [Topsiok u3mepeHuit mpuBeaAcH B moapaszene 4.9.

Hanee (B m000# OCIEI0BATENIHFHOCTH) PEATH3YETCS KaTuOPOBKa IIPEICIIOB:

- «0,2 V» B Touke 0,2 B ua gacrorax 60; 120 u 200 I'ig; 0,3; 1; 10; 20; 50; 100; 300; 500;
800 u 1000 xI'1x;

- «2 V» B Touke 2 B nHa yacroTax 60; 120 u 200 I'm; 0,3; 1; 2; 3; 4; 5; 10; 20; 50; 75; 100;
200; 300; 500; 800 1 1000 &I'1;

- «200 V» B Touke 100 B na vactotax 60; 120 u 200 I'; 0,3; 0,6; 1; 3; 6; 10; 20; 35; 50;
75 1 100 xI'1z;

- «1000 V» B Touke 500 B na wactrortax 60; 120 u 200 I'; 0,3; 0,6; 1; 3; 6; 10; 13; 16;
20 xI'n 1 gonomauTenbHo B Touke 300 B Ha yactorax 30 u 50 xI'L.

Ilopsanox m3MepeHU M3JI0KEH B nozpasnene 4.9, a mpouenypa 3anucu B NaMsATh CTaH-
naptHas: kHonka «CAL», 3atem «ENTER V,I», HaOpaTh nU3MepeHHOE 3HAYCHUE U TIOBTOPHBIM
HaxxkatueM kHonku «<ENTER V,I» BBecTu B TaMATh.
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4.9 Meroaunka noBepku
4.9.1 O01ue cBeaeHUA
4.9.1.1 Hacrosmuii pa3zen ycTaHaBIMBAaeT METOJbI M CPEACTBA TMOBEPKU KaimuOpaTopa

H4-7, ncnonp3yeMoro kak aBTOHOMHO, TaK M B KOMIUIEKTE C YCUJIUTEIIEM HalpsKEHUs, HaX0 -
IIMXCS B OKCIUTyaTalluy WIM BBIIYCKAEMbIX B OOpaIlleHUE M0CIIe IPOAOJIKUTEILHOIO XPaHEHUS 1

pEMOHTA.

4.9.1.2 PexoMeH1yeMasi IEPUOJUYHOCTD MMOBEPKU B MIEPBBIN IO/ KCIUTyaTaluu 12 mec npu
YIOBJIETBOPUTENLHBIX PE3yIbTaTax MOBEPKHU IMOCIE MEPBOrO TOAa IKCIUTyaTallMH MEXIIOBEPOU-
HBII UHTEPBAJI MOXET OBITh YBEIMYCH 110 3 JIET.
4.9.1.3 Ecnu norpenrHocth KanubpaTtopa cocrapisieT 6onee 50 % oT nomyckaeMbIX 3Haue-
HUM, HEOOXOIMMO MPOBECTH KATHOPOBKY NMPUOOpPa B COOTBETCTBUU C pazzieioM 4 «TexHudeckoe
obciykuBaHue» 1o mm.4.3 — 4.8.

4.9.2 Onepaunu u cpeacTBA NOBEPKH

4.9.2.1 Ilpu mpoBeAECHUU TOBEPKH JTOJKHBI OBITH BBIMOJHEHBI CIEAYIOLINE ONepaluu U
IIPUMEHEHBI CPE/ICTBA MOBEPKH C XapaKTEePUCTUKAMH, YKa3aHHBIMU B Tabuue 4.3.

Taomuna 4.3
OcHoBHbIE MeTposiornye- |  O0s3aTeTbHOCTh
HaumenoBanue | Homep | Pekomennyemoe |ckue XapakTEpUCTUKU [IPOBEIECHUS
onepanuu IIYHKTa | CPEICTBO MOBEPKH | CPEICTBA IOBEPKHU onepanuy npu
(HamMEHOBaHME, MepBUY- | IKCILIya-
THI) HOM I10- | Tamuu U
BEpPKE | XpaHEHUU
Buemnwnii ocmotp | 4.9.6 - - Ja Ha
OmnpoOoBaHnue: 49.7 |MynbTUMETp Jrana3oHbl U3MEPEHUS: Ha Ha
IIpOBEpKa Ipee- B7-64/1 U - ot 2 no 500 B;
Jla BOCIIPOU3BO- I-01r200MA 0 1,9 A;
muMeIx U, 1 R -0t 10 OMm 1o 10 MOwm;
U~-or2 10500B
(10 xI['m);
norpemHocTs +1 %
Omnpenenenue no- | 4.9.8 | BoasT™merp- Jlnana3oH u3smepeHus Ha- Ha Ja
IPELIHOCTH BOC- KanuOpaTop mo- HPSIKEHUS TIOCTOSITHHOTO
MIPOU3BEICHUS CTOSTHHOT'O Ha- toka 0,1 MxB-1000 B;
HanpsHKeHUs Mo- npsokenust B2-41 | morpemnocts +(0,0005-
CTOSTHHOT'O TOKa 0,0015) %; HenuHeEH-
HocTh +0,0001 %
Mepa nanpspkenus | Kimace 0,0005
H4-4
Onpenenenue 4.9.9 |Tepmosnekrpuue- |CpencrtBa cpaBHeHUs 1-ro Ha Ha
MOTPEUTHOCTH CKME KOMMaparo- |paspsna
BOCITPOM3BEICHUS PBI HAIPSHKEHUS
HaIlpsDKEHUS I1e- tunos [THTD-13,
PEMEHHOTO TOKa ITHTDO-13A,
[MHTD2-21,
ITHTD-10A nnu
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[Tponomxenne Tadbnuibt 4.3

OcHoBHbIE MeTposiornye- |  O0s3aTeTbHOCTh
HaumenoBanue | Homep | Pekomennyemoe |ckue XapakTEpUCTUKU [IPOBEIECHUS
oreparuu MyHKTa | CPEICTBO MOBEPKH | CPEACTBA MOBEPKHU orepaiuu npu
(HamMEHOBaHME, MepBUY- | IKCILTya-
THI) HOM I10- | Tamuu U
BEPKE | XpaHEHUHU
MEepPEeXOaHBIN [TorpemHocTs CpaBHEHUS
CTaHJapT rnepe- MEPEMEHHOTO M MOCTOSIH-
MEHHOTO Halpsi- | HOTO HANIPSKEHUS
s)xenus 792A +(0,0015 - 0,05) % B 4ac-
(AC/DC Transfer |torHoMm muanazone 40 I'-
Standard FLUKE, |1 MI'n. Jluama3zon 10 MB-
CIIA) 700 B
Omnpenenenue no- | 4.9.10 | HaGop mep conpo- | HomunanbHbie conpo- Ha Ha
TPEIIHOCTH BOC- THUBJICHUSA tusiaenuns 0,1; 1; 10;
MPOU3BEICHUS MC3004 100 OmMm; 1; 10; 100 kOm,
COIIPOTHBIICHUS HOTPEIIHOCTh He OoJiee
+0,001 % (nnsa conpoTuB-
nennii 0,1; 1 u 10 xOm
+0,0006 %)
Boasr™erp- Jnana3oH usmepeHus
KaymopaTop 1o- HanpspbkeHus 1 MxB - 2 B;
CTOSTHHOT'O Ha- paszpeniaromas crnocoo-
npsokenus B2-41 | nocts 20,0001 %
Kamubpatop yan- | BocnpousBenenue Ha-
BepcanbHblil H4-6 |npspkennii 20 B, 101 B u
(umm H4-7) 110 B ¢ HecTtabunsHO-
ctheio +0,0001 % 3a 1 Mmun
Onpenenenue no- | 4.9.11 |BoasT™merp- Jnamna3oH usmepeHus Ha Ha
TPEIIHOCTH BOCII- KaymopaTop 1o- HanpspbkeHus 1 MxB - 2 B;
POU3BENICHUS CH- CTOSIHHOTO Ha- paspemiaromnias crocoo-
JIBI IOCTOSIHHOT'O npsokenus B2-41 | nvocts 20,0001 %
TOKa
Ha6op Mep conpo- | HomuHansHbIE cOnpo-
TUBJICHHS tuBnenus 0,1; 1; 10;
MC3004 100 Owm; 1; 10; 100 kOm,
norpeurHocts 0,001 %
(s 0,1 Om - 0,002 %)
Omnpenenenue no- | 4.9.12 | Meps! conpotus- | HomunansHble conpo- Ha Ha
TPEIIHOCTH BOC- JICHUS TIEPEMEH- tusieHus 1; 10; 100 Om ¢
MIPOU3BEICHUS HOI'O TOKa C aTTe- |aTTeCTOBAHHOM YacTOT-
CHUJIbI IEPEMEHHO- CTOBAaHHOM Yac- |HOW MOTPEHIHOCTHIO:
ro TOKa toTHOU norpewt- | +0,01 % nns yacToTHI
HOCTBIO (M3 koM- |1 kI'm u £0,02 % nns gac-
IUIEKTa OCTaBKu) | TOThI 10 KI'11
[IpoBepka koad- 4.9.13 |U3mepurens He- | [{Manma3zoH HanpsHKEHU Ha Ha
¢dunmenta rapmo- nuHelHbIX ucka- | 2-100 B; quanason nsme-
HUK KajauOparopa xenuit CK6-13 psembix uckaxenui 0,01-
IIEPEMEHHOTO Ha- 0,15 %; vacToTHBIN AUa-
MPSKEHUS nas3od 0,1-100 kI'; mo-
rpemtHocTh 10 %
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[Tponomxenne Tadbnuibt 4.3

OcHoBHbIE MeTposiornye- |  O0s3aTeTbHOCTh
HaumenoBanue | Homep | Pekomennyemoe |ckue XapakTEpUCTUKU [IPOBEIECHUS
onepanuu IIYHKTa | CPEICTBO MOBEPKU | CPEICTBA IOBEPKHU onepanuy npu
(HamMEHOBaHME, MepBUY- | IKCILTya-
THI) HOM I10- | Tamuu U
BEPKE | XpaHEHUHU
OunbTp U3 KOM- | HacToTa pexxekiuu
miekra nocrasku | 0,1;0,3; 0,5 u IMI'1g
Ocuumorpad [Tonoca nponyckanus
C1-96 10 MI', 4yBCTBUTENB-
HOCTh 2 MB/cM
IIposepka BO3- 4.9.15 |Mynptumerp Jlnana3oH u3mMepseMbIxX Ha Ha
MOXHOCTH YyCTa- B7-64/1 gacrtot 0,1- 1000 I,
HOBKH YaCTOTHI norpemHocts +0,3 %
[IpoBepka koad- 4.9.14 |U3meputens He- | 3Mepsemoe HampsiKeHue Ha Ha
¢ummenTa rapmo- JUHENHBIX UCKAa- | IEPEMEHHOIO ToKa 2 B;
HUK KajauOparopa xenuit CK6-13 YaCTOTHBIN JUamna3oH I-
CHUJIbI IEPEMEHHO- 10 xI'; guama3on u3Mme-
ro TOKa penus ko3 durmenrta
rapmonuk 0,01- 0,5 %
IIpumeyanus:

1 Ilpu mpoBeneHHH TOBEPKH pa3pemiacTcs MPUMEHSTh JAPYTHEe MEPbl U M3MEPHUTEIbHBIE
npuOOpHI, 00ECIIeUnBaIONE U3MEPEHHE COOTBETCTBYIOMIMX MapaMeTpoB ¢ TpeOyemoill TOYHO-

CTBIO.

2 B npubope B2-41 morpenHocTs HOPMUPYETCsl OTHOCUTENIBHO KaTMOpOBOYHBIX Mep. Jlis

npoBepku kaymmOpatopa H4-7 nomken wmcmnonb3oBathesi mpudop B2-41, kanmmnOpoBka KOTOpPOTo
OCYIIIECTBIISUIACH IO MEpe HampspKEHUs: ¢ morpenrHocteio He Oonee +0,0005 %. Ilpu Hamuumm
TaKOW MepHI TaXke M1l HeKaTuOpoBaHHOTO Mpubdopa B2-41 MoxeT ObITh BBEIEHA KOPPEKITUS T10-
Ka3aHU# C MOMOIIBIO orepanuu MacmtabupoBanus (cm. 1.4.9.8.1).

3 bonbllasgs 4acTh M3MEPEHUM CBsi3aHA C MPOBEPKOM T'PaHUYHBIX 3HAYEHUW TOAAMAana-
30Ha (Hampumep, 0,2 B, 2 B, 20 B), npu 3ToM u3meputensHblii npudop (B7-64) moxer nepeidt
Ha CTapUIMil mpeaen U3MEpeHHs, T CHIKAIOTCS €ro METPOJIOTMUECKHE XapaKTepUCTHKU. Bo
BCEX MOJOOHBIX CIIydasX TOMYCKAETCs M3MEPEHHs OCYIIECTBIISATh MPU CHUKCHHBIX Ha 5 % 3Ha-
YeHusX nmapamerpa (Hanpumep, 0,19 B, 1,9 B, 19 B).

4 O6BeM MOBEPKH IMOCIE TEKYLIET0 PEMOHTA, ONPEACISIEeMbI XapaKTepoOM HEUCIPAaBHOCTU
1 00BEMOM PEMOHTHBIX padoT, yka3aH B pazzeine "OnucaHue 3JMeKTPUIECKUX CXeM U yCTpaHeHHe
HEUCIIPABHOCTEN" 4acTh 2 pyKOBOJCTBA MO AKCILUTyaTal1H.

4.9.3 TpeGoBanusi kK KBaJM(PUKALUN NTOBepUTeIel

4.9.3.1 IloBepurenu, OCyIIECTBISIOMNE KAIMOPOBKY prubopa (BHECEHHE KaTMOPOBOUYHBIX
KOHCTAHT), TOJIKHBI YETKO MPEACTABISAThH ce0e, YTO HOpMHUpYyeMas TOYHOCTh MpUOOpa onpeaess-
eTcs TIIATEeIbHOCTHIO IPOBEIEHUS KaTuOPOBKHU, 3aBEpIIAEMOl BHECCHHEM KaJIMOPOBOYHBIX KOH-
CTaHT B SHEPrOHE3aBUCUMYIO MaMsATh NMpUOOpa, M 3aJaeTcsi B MHTEpBajie TeMmIepaTyp, onpese-
JsIeMOM TeMnepaTypoit kanubposku (23 + 2) °C.

4.9.3.2 JIo nmpoBeeHHs TOBEPKH MOBEPUTEIH JOJKEH 03HAKOMHUTHCS C TEXHHUYECKUMH Xa-
PaKTepUCTUKAMU IPUOOPA, TPUHIUIIOM JISHCTBUSA, TOPSIKOM paboThl U 00CITyKUBaHUS PUOOPA.

4.9.3.3 [loBepuTenb JOKEH 03HAKOMUTBCS € IKCIUTYaTallMOHHON JOKYMEHTAIlMEl CpeICTB
M3MEpPEHUsI U BCIIOMOTaTeIbHOr0 000pyI0BaHUS, MPUMEHSEMBIX MPHU MOBEPKE, A METPOJIOTH-
YEeCKU TPAaMOTHOM 1 0€30MacHON X IKCILTyaTaIiu.
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4.9.4 TpeGoBanust 6€30I1aCHOCTH NPH NMOBEPKe

4.9.4.1 Ilpu mpoBeneHUU TOBEPKU HEOOXOIAMMO COONIONATh BCe TpeOoBaHUs OE30MacHO-
CTH, U3JI0’KEHHBIE B ToApaszaene 2.1.

4.9.4.2 Tlpu moBepke cienyeT CoONIoAaTh 0COOYI0O OCTOPOKHOCThH, KOT/Ia KOMIUICKT W3
npubopoB H4-7 u ycunurens HanpspKeHUS BBIIACT BBHICOKHE, OMACHbBIE JUIS JKU3HH, HAIPSKEHHUSL.
MoOHTaX MOBEPOYHBIX CXEM IPHU ITOM JOJDKEH OBITh MPOAYMAHHBIM U MPOBOJIUTHCS TOJIBKO MPH
OTKJIFOUEHHOM BBIXO/IE.

4.9.4.3 Harpy3ku, OAKIIIOYEHHbIE K IPUOOPY, TOJKHBI ObITh 3aIIUIIEHBI OT BO3MOXHOCTH
CITy4alHBIX MPUKOCHOBEHUM K HUM BO BpPeMs paOOTHI.

4.9.4.4 3ampeuraercss OCTaBIATh NpUOOp, BbINarOMK HampspkeHue Oonee 40 B, 6e3 Ha-
OJIFOICHUS.

4.9.5 YciaoBusi NOBepKHU U MOATOTOBKA K Heil

4.9.5.1 IIpu npoBeieHNH MMOBEPKH JTOJKHBI OBITH COOJIIOICHBI CIICTYIONINE YCIOBHS:

- TEMITEPATYPa OKPYIKAFOMIETO BOZIYXA, "C .vvrninieiieiiiiei e eeeieeee e 23 +5;
- OTHOCHUTEJIbHAS BIAKHOCTh OKPYXKAIOMIETO BO3AYXA, 0 ...ovvuviiiiiniieennnann, 30 - 80;
- atMocepHoe naBiueHue, Klla (MM PT.CT.)  ....covvviiiiiiiiiininnnen. 84 - 106 (630 - 795);
- HaMpsDKEHUE MUTArOIIEH CeTH, B ... o 220 +22;
- 4aCTOTa HAIPSDKEHUS MUTAIOIIEH CETH, I'I ..oevvi i, 47- 63.

JlomyckaeTcsi mpoBeeHUE KOHTPOJIS MapamMeTpoB MpuOOpoB (KpomMe 0co000 OrOBOPEHHBIX
CIIy4aeB) B YCIOBHSIX, OTIUYAIOIIUXCS OT HOPMAIILHBIX, €CJIM OHU HE BBIXOMST 3a Mpeenbl pado-
YUX YCJIOBHM NMPUMEHEHHs, KaK MpoBepsieMoro nmpubopa, Tak U CpeCTB U3MEpPEHUsi, pUMeEHse-
MBIX IPU KOHTPOJIE.

4.9.5.2 Tlpn WCTIBITAHUU DJIEKTPUUYECKUX XAPAKTEPUCTUK JTOJKHBI BBITOTHATHCS CIEIYIO-
pe o0Ire yKa3zaHus 1o YKCIUTyaTalluy mpuoopa:

- MpUOOP TOJDKEH OBITh MPOTPET B TEYCHHE 2 4, KPOME 0CO00 OTOBOPEHHBIX CIIyJacB;

- pu paboTe U U3MEPEHUSX, CBA3aHHBIX C KOHTPOJEM MAaJIbIX YPOBHEH HAMpPSKEHHUH (TO-
KOB), KOTJla X 3HA4YCHHE WJIM MOTPEIIHOCTh He mpeBbimarT 10 MxB, HeoOxoaumo cobmroaaTh
Mepbl, 00ECTIeUNBAIOIINE MUHUMHU3AIUI0O TEPMOKOHTAKTHBIX 3.]1.C.. M30eraTh KacaHusl 3a)KUMOB,
COEIMHEHMI U BBHIBOJIOB Kabesiell HarpeThIMu IMpeaMeTaMu U pPyKaMH, a €CJIU MOCJIeAHee UMET0
MECTO, - He0OX0IMMa JABYX- TPEXMHUHYTHAsI May3a Mepel U3MEePEHHUSIMU;

- KaauOpoBKa prbopa ocyIiecTBIseTcs pu Temiiepatype (23 +2) °C mocie He MeHee YeM
YeThIPEX4YacoBOT0 MPOrpeBa.

4.9.6 Baemnuii ocMOTp

4.9.6.1 Ilpu BHEmIHEM OCMOTpPE JOHKHO OBITh YCTAaHOBJICHO COOTBETCTBHE KalmOpaTopa
H4-7 n ycunurens HanpsHKeHHs! CIeAYIONIM TPEOOBAHUSIM:

- KOMIUIEKTHOCTB - corjiacHo taomnuie 1.7;

- OTCYTCTBUE MEXaHUYECKUX MMOBPEXKICHUM;

- OTCYTCTBUE HApYIIEHUS TMOKPHITHI, 0COOEHHO MOBEPXHOCTEH JIEKTPUUECKUX KOHTAKTOB
npubopoB U Kabemei;

- OTCYTCTBUE HApYIICHUN U30JISILIMK TPUOOPOB U COSIMHUTENbHBIX KaOenei;

- YETKOCTh MaPKUPOBKH;

- IPOYHOCTh KPEIJICHUS, TUIABHOCTh JEHCTBUS U YETKOCTh MEPEKIIIOUEHUsI OPraHOB yIpaB-
JICHUS TOJDKHBI 00ecTeuynBaTh YI00CTBO pabOThI ¢ TPHOOPOM.

[Tpubopsl, umeronue aeGeKThl, OpaKyrOTCs ¥ HAPABIISIIOTCS B PEMOHT.
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4.9.7 Onpo6oBanne

4.9.7.1 OnpoGoBanue paboThl MpuOOpa COBMEIIAETCS ¢ MPOBEPKOIl Mpeiena BOCIPOU3BO-
IUMBIX HaNpsKEHUH, TOKOB M CONPOTHUBICHHUH, OCYLIECTBISEMON METOAOM HENOCPEACTBEHHBIX
nu3MepeHuil MynbTuMmeTpom B7-64/1.

KoHeuHO! Lenbl0 JaHHOTO BUAA MCIBITAaHUM SBISETCS NMpoBepka (YHKIMOHMPOBAHUS
npubopa BO BCEX MPEANUCAHHBIX PEKUMAX.

ITopsimok npoBeieHUs UCIIBITAaHUS:

- IOATOTOBUTH MPOBEPSIEMbIi MPUOOP (MIIM KOMIUIEKT C YCUIIMTEIEM HaIlpsDKEHUs ) K pabo-
Te, MPOrpeB B TeueHue 1 u;

- IPOBEPAEMBIN PUOOP YCTAHOBUTH B PEXKUM BOCIIPOM3BEJCHHUS KOHTPOJIMPYEMOTo Mapa-
metpa V, I, R;

- YCTaHOBUTH BEJIUYHMHY KOHTPOJIMPYEMOIO MapamMeTpa (KOHTPOIMPYEMYIO TOUKY AHAras3o-
Ha) B COOTBETCTBUH C JAHHBIMU TaOIHIEI 4.4;

- 3a(pukcupoBaTh MOKazaHus MyJbTUMeTpa B7-64/1.

Tabnuua 4.4
Tun ucnieiryemoro npudopa | Pexum pabotel | KonTponmupyemas Touka [Ipenen
1,9B 2V
H4-7 Kamubpatop U_ L19B 20V
H4-7 Kamubpatop U~, 100 B 200V
c ycunuTteneM HanpsbkeHus: |yacrora 10 kI'n 500 B 1000 V
H4-7 Kamub6parop R 10 Om - 10 MOwMm -
190 MA 200 mA
Ha-7 Kamoparop I 1900 MA 2000 mA

PCBYJ'IBTaTBI MMPOBCPKU CUUTAIOT YAOBJICTBOPUTCIBHBIMU, CCJIN PCATIU3YCTCSA BHU3YAJILHOC
(HEMETPOJIOTUYECKOE) COOTBETCTBHUE MOKA3aHUI KOHTPOJIBHOTO M HCTIBITYEMOTO TTPHOOPOB.

4.9.8 OnpenesieHue NOrPeNIHOCTH BOCIPOU3BeAeHHsI HANPSIZKEHUsI MOCTOSTHHOTO TOKA

4.9.8.1 IIpoBepka npezaesia © OCHOBHOM MOTPEIIHOCTH BOCIPOM3BEACHUS HAMPSIKEHUS MO-
CTOSIHHOTO TOKa OCYIIECTBIISICTCS MyTEM U3MEPEHHsSI BHIXOIHOTO HANPSDKEHUST KaMOpaTopa mpu-
6opom B2-41 (BK2-40), koTopblif HE0OOX0AUMO MOJITOTOBUTE K pabOTe CIETYIOIUM 00pa3oM:

- TMOJaTh Ha €ro BXOJ HampsbkeHue Mepbl H4-4 wnu 11000 1pyroid, 1eHCTBUTEIBHOE 3HA-
YeHUE KOTOPOM U3BECTHO € MOTPEUTHOCTHIO, HE peBbimatoieid +0,0005 %;

- BbIOOpOM KOHCTaHTHI "¢ (mpubopa B2-41) moOuThes moka3zaHus HANPsDKEHHS, PAaBHOTO
BBIXOJHOMY HAIPSHKCHUIO MEPBI.

4.9.8.2 OnpeneneHue MOrpenIHoCTH Tprudopa OCYIIECTBISETCS MOCIe HE MEHEE YeM JIBYX-
9acoOBOTO MPOTPeBa MOBEPSIEeMOro npudopa MyTéM U3MEPEHUS HATPSHKEHUST HAa €r0 BBIXOJIE MPH-
6opom B2-41. TIpoBepka mpou3BOAUTCS B TOUKAX M IO HOpMaM, YKa3aHHBIM B Tadsuiie 4.5.

[TpoBepke HyneBoro ypoBHs HampsokeHus npenena «0,2 V» mpeamecTByeT KOMICHCAINS
MOTPEUTHOCTH HYJIs Tprbopa B2-41, nns gero:

- 3aMKHYTh BBIBOJBI BXOJHOTO Kabenst mpubopa B2-41 na raézmax «V» u «I» («Lo») ka-
nubparopa H4-7, koTopsie, B CBOIO 0OUepe/ib, 3AMKHYTHI TIEPEMBIYKOH;

- HaO)XaTHeM KHOMKHU «A» mpubopa B2-41 ckommneHcHpoBaTh €ro MOKa3aHUE Ha Tpejese
U3MepeHus «2 V»;

- ycraHoBuTh mpenen «0,2 V» moepseMoro mpudopa mpu HyJI€BOM MOKa3aHUU €0 WHIH-
KaTtopa ¥ 3aukcupoBaTh okazanue npudopa B2-41, koropoe He TOKHO mpeBbImaTh +1 MKB.

YcTanaBnuBasi Ha BBIXOJIE TTOBEPSEMOTO MPUOOpa HAMpsHKEHUs, YKa3aHHbIe B Ta0nwie 4.5,
3aUKCUPOBATH JUIsI KAXKIOTO M3 HUX MOKa3zaHus npudopa B2-41 u BBIUUCIUTH MOTPEIIHOCTH,
KOTOpBIEC HE JOJKHBI MPEBBINIATH 3HAYCHHM, YKa3aHHBIX B TabmuIe 4.5.
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Tabauua 4.5

Jonyckaemoe 3HaYCHUE
[Ipenen Un KonTponupyemoe MOrpemHoCcTy +MKB,
HanpsbkeHue, B He Ooiee
1 roxn 3roga
02V 0 1 1,6
+2 MxB 1 1,6
+0,2 5 9,6
2V 0 4 8
+2 44 88
+0,0085 30 60
0,016 30 60
0,025 30 60
0,03 30 60
0,06 30 62
0,1 32 63
+0,2 34 67
0,4 38 74
0,7 44 85
+1 50 95
20V 1,2 54 102
1,4 58 118
1,7 64 120
2 70 130
2,5 80 147
+5 130 235
8 190 340
11 250 445
13 290 515
15 330 585
17,5 380 670
+20) 430 760
0 500 1000
200 V + 100 3 MB 6 MB
+ 200 5,5 MB 11 MB
+200 11 MmB 18 MB
1000 V 500 21,5MB 36 MB
+ 1000 39 MB 66 MB

4.9.9 Onpenenenne NOrpeIHOCTH BOCIIPOU3BEICHUS] HANIPSKEHUSI TIEPEMEHHOI0 TOKa

4.9.9.1 IlpoBepky npenena 1 OCHOBHOM MOTPEITHOCTA BOCIIPOU3BEICHUS HAMPSKEHUS T1e-
PEMEHHOTO TOKA OCYIIECTBIISIFOT METOIOM CPAaBHEHHs (KOMIIApUPOBAaHUs) KOHTPOIUPYEMOIO Ha-
NPSDKEHHSI TIEPEMEHHOT0 TOKA C SKBUBAJICHTHBIM MTOCTOSIHHBIM.

B kauecTBe MCTOUHUKA NOCTOSHHOIO HAIPSKEHUS UCIIONIB3YeTCs TOBEPsEMBbIi TPHOOp Io-
clle €ero NpuéMKU IO METOAUKE, ONUCAaHHOW B 11.4.9.8, rie npeaycMOTpeHbl METPOJIOrHYeCKHe
3arachl, 00eceYnBaroLIUe JOCTOBEPHOCTh U3MEPEHHMSI IEPEMEHHOI0 HANPSHKEHUS (ITOTPEeLIHOCTb
MCTOYHMKA MOCTOSIHHOTO HAIPsDKEHHSI HE MEHee 4eM B 4 pa3a MEHblle HOpPMUPYEMOH morper-
HOCTHU KannOparopa nepeMeHHOro HanpspkeHus). CpaBHEHHE IIOCTOSHHOTO HAIPSKEHUS ¢ mepe-
MEHHBIM OCYIIECTBIISIETCS TPU MOMOLIH TEPMOIJIEKTPUUECKUX KOMIApaTOpOB HampspKeHus 1-ro
paspsana tunos [THTD-13, ITHTO-13A, [THTD-21, ITHTO-10A.
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[Tponiennypa u3MepeHus: MoIpOOHO M3I0KEHA B MHCTPYKIHUAX 10 SKCIUTyaTal[MH BBILICHA-
3BaHHBIX YCTPONCTB. JOMOTHUTENBHO TPpeOyeTcs OTMETUTD, YTO BXOIHAS LIENb TEPMOIPEeoOpazo-
Baresneil MoTpeOseT 3aMeTHBI TOK OT KamuOpaTopa, W MajJeHHe HaNpsOKEHUs Ha TPOBOJAX,
BKJIIOYAsi BHYTPEHHHE LENU NMPHUOOpPa, MOKET CYIIECTBEHHO UCKAa3UTh pe3yibTaT uzMepenus. [1o
3ToM mpuuuHe Ha 4actorax 70 100 k[l BKIIOYUTETHHO HEOOXOJMMO MCIOIB30BaTh YETHIPEX-
MIPOBOJIHBIN BBIXOJ MprbOOpa, a Ha Oosee BhicokuX vacTtoTax (200 k[’ 1 BhIIIE) — IBYXITPOBO/I-
HbIi. [IpH 3TOM ciiefyeT yuyuThIBaTh PEAKIMIO MPOBEPSEMOro KaaubpaTopa Ha Harpy3Ky: B Ipu-
Meuvannu 11.4.9.9.8 omnmcano, kKak 3ToO MOKHO cAeJIaTh.

4.9.9.2 Huxe noapoOHO onmucaHa METOJUKA OMPENEIeHUs MOTPEUTHOCTH IpUOopa ¢ momo-
mipto mepexoanoro cranpapra moaenu 792A ¢upmsl FLUKE, CIIA (792A AC/DC Transfer
Standard).

IIpumevanus:

1 Komnaparop 792A umeer norpemtHocts cpaBHeHus +0,0015 % no 20 xI'w; +0,005 % no
50 k' m 0,05 % mo 1 MI'11.

2 IIpu UCHONBb30BAaHNUU B CXEME MOBEPKHU IPYTUX CPEACTB (C XYAIIMMHU IapaMeTpaMmu) Io-
IPEUIHOCTh OBEPSEMOT0 MprUOopa T0KHA OBITh COOTBETCTBEHHO YBEIHYEHA.

B xommapaTtope 792A HET BCTPOEHHOI'O MHAMKATOpa. B kauecTBe BHEIIHETO MHAMKATOPA
MpeJIaraeTcsl ucnoyb3oBath mpudop B2-41 (BK2-40, B7-64/1, B1-18), ot koToporo TpedyeTcs
TOJIBKO BbICOKas pazpemaromas cnocoonocts (0,0001 %) u  BO3MOXXHOCTH MAaTEMAaTUYECKOM
00pabOTKHU Pe3yJbTaTOB U3MEPCHHUSI.

WNunukatop noakmovaercs k Beixoxy «DC OUTPUT» komnapatopa.

4.9.9.3 Cnenyet oOpaTuTh BHUMaHNE HA 3HAYUTEIILHOE MOTPEOIEHNE TOKA BXOIHOM IETIHIO
Kommaparopa 792A (1o 6 MA), MO3TOMY B OOJBIIMHCTBE KOHTPOJIUPYEMBIX TOYEK HEOOXOAUMO
MPUHUMATh MEPHI M0 KOMIIEHCAIIMU WM Y4€TY COCTaBISIOUIEH MOTPEIIHOCTH, 00YCIOBIEHHOMN
Ma/ICHUEM HAamNpsHKEHUS Ha COCAMHUTENBHBIX MPOBOJax. B KakIoM KOHKPETHOM ciiyyae OyayT
JaHbl COOTBETCTBYIOIINE yKa3aHUS.

4.9.9.4 CrangaptHas npoueaypa CpaBHEHHS IOCTOSHHOTO M INEPEMEHHOIO HaIpPsLKEHUS
peasinzyeTcs cleqyomuM o0pa3om:

- YCTaHOBUTH TPeOYEeMBbIi peie U3MEPEHUs KOMITapaTopa;

- K OJJHOMY M3 BXOJI0B KOMITapaTopa MOAKIIOYUTh MOBEPIEMbIil mpudop;

- Ha BBIXOJIC MOBEPSAEMOro Mpudopa YCTaHOBUTH TpeOyeMoe (paBHOE H3MEpsieMOMYy mepe-
MEHHOMY HampsyKEeHUI0) 3HaYeHHUE MTOCTOSHHOTO HAIPSKEHUSI TTIOJI0KUTEIbHOM MOJIIPHOCTH;

- Ha)KaTHUEM KHOIIKM «%» uHaukaropa (B2-41) ckomneHcHupoBaTh €ro MOKa3aHue;

- JUIsl OLIEHKH aCUMMETPUM KoMmapaTopa (peakuuu Ha pa3sHOMOJISIPHBIA CUTHATI) KHOMKOH
«+/-» ToOBepseMblil TPHUOOP MEPEBOIUTCS B PEKUM BOCHPOU3BEICHUS HANPSIKEHHUS! OTPULIATEb-
HOU TIOJIAPHOCTH;

- 3aUKCUpOBATH (B MPOLIEHTAX) MOKa3aHUE UHIUKATOPA U, €CIIM OHO B MATh WU Oosee pa3
HID)KE MOTPEIIHOCTH, HOPMUPOBAHHOW JJIsl KaJMOpaTopa MEPEeMEHHOTO HAIpsDKEHHUS B JTaHHOM
TOYKE, KOMIIAPUPOBAHUE MOXHO OCYIIECTBISATH TOJBKO MPHU TOJOKUTEIbHON MOJISPHOCTH Ha-
MPSHKCHUST

- B 3TOM cily4ae HEOOXOAMMO BEPHYTHCS K MOJOKUTEIbHON MOJIIPHOCTU U, IPU HEOOXO-
JUMOCTH, KHOIKOM "%" MHIMKaTOpa CKOMIIEHCUPOBATh MTOKa3aHUE;

- ToBepsieMbli TPUOOP MEPEBECTH B PEKHUM BOCIIPOU3BEACHUS HAIPSHKEHUS MIEPEMEHHOTO
TOKa ¢ TpeOyeMbIM HaIPsDKEHHEM M YacTOTOM (IIpU MEPeKII0UeHUH pekuma mpudop aBTOMAaTu-
yecku nepexonut B pexuM «CBPOC», moatomy cienyet HaxaTth KHONKY «OUTPUT OFF», no-
racuB IMOJICBETKY), YCTaHABIIMBAsI BECh 3aJJaHHbIN YaCTOTHBIN PsAJl ISl JAHHOTO HANpPSKEHUs. 3a-
(buKcupoBaTh MOKAa3aHUsI HHAUKATOPa, 0TOOPaXKAOIIEro MOTrPEeIIHOCTb.

4.9.9.5 [Ina ciaydaeB, Korjaa acUMMeETpus Komnaparopa npesbiiaer 0,2 HOpMUPOBAaHHOU
MOTPEITHOCTH (Takoe BO3MOXKHO Ha mpezene u3Mepenus «220 mV» koMiapaTopa), He0OX0 MO
OCYILIECTBIIATh CPAaBHEHNE NIEPEMEHHOI0 HAINPSIKEHUS CO CPEIHUM, IO pe3yJbTaTaM JIByX U3Me-
peHuil (IpU MOJIOKUTEILHOW U OTPUILIATEIIBHOM MOJSPHOCTH), 3HAYEHUEM TOCTOSIHHOTO Hampsi-
KEHUS:

- IOAaTh HAIPSHKEHUE OTPHUIATEIbHOM MOJISIPHOCTH;
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- Ha)KaTHUEM KHOIIKM «%» uHaukaropa (B2-41) ckomneHcHpoBaTh €ro MOKa3aHueE;

- YCTAaHOBUTH MOJIOKUTEIBHYIO MOJIIPHOCTH Ha BBIXO0JI€ OBEPAEMOT0 Mprubopa;

- 3a()uKCcUpOBaTh MOKa3aHUE MHIMKATOPA, a 3aTE€M, PEJAKTHUPYsI BBIXOJ IIOBEPSIEMOTro MpH-
0opa, T0OUTHCS ABYKPATHOTO CHUKEHUS €ro ToKazaHus (Hampumep, Obuto nokazanue "-0,04 %",
HeoOxomuMo noouThes nokazanus "-0,02 %"). 3HaueHne HANMPSDKEHUS Ha WHIUKATOpE IMOoBepsie-
MOro npubopa u ecTh CpeAHee 3HaU€HHE MTOCTOSHHOTO HAMPSKEHHSI, C KOTOPHIM U CIIEAYET CpaB-
HUBATh U3MEPSIEMOE IEPEMEHHOE HAIIPSKEHHUE;

- Jlajiee JBYKpAaTHBIM Ha)xxaTheM KHOmNku "%" unaukaropa (B2-41) BHOBb CKOMIIEHCHPO-
BaTh €r0 MO0Ka3aHue (COOTBETCTBYIOLIEE CPEAHEMY 3HAUECHHUIO);

- TIOBEPSEMbIil MPUOOP MEPEBECTU B PEKUM BOCIPOU3BEACHUS IEPEMEHHOTO HAIPSHKEHHUS,
YCTAaHOBUB BEJIMYMHY M YACTOTY MPOBEPSIEMOTO HAIIPSKEHUS;

- Ha MHAMKATOpe (PUKCUPYETCs MOrPENIHOCTh KaaubpaTopa NepeMeHHOT0 HaMPSHKEHHUS;

- YCTaHABJIMBAs BECh 3aJaHHBIA YaCTOTHBIN PSIT IS JAHHOTO HAIPSKCHHSI, 3a)UKCHPOBAThH
MOKa3aHUs UHANKATOPa, OTOOPAXKAIOLIETO MOTPEUTHOCTb.

4.9.9.6 IIpoBepky MpOU3BOIAT B TOYKAX, YKa3aHHBIX B Ta0nwuie 4.6, HauWHas C mpenena
«0,2 V», njd yero:

- YCTaHOBUTH Tpejen u3MepeHus «220 mV» kommapaTopa (BXOIHOE CONPOTUBIECHUE Ha
atoM nipenene - 10 MOwm);

- ycraHoBUTSH Tipenen «0,2 V» 1 pexum KamuOparopa HampsHKeHUS MOCTOSIHHOTO TOKA;

- HM3KO M BBICOKONOTEHIMANbHbIE THE3/a COENMHUTH MEpEeMblYKaMH, MPUYEM HHU3KOIO-
TEHLHMAJIbHBIE COCIMHUTD JIOMOJIHUTEIbHON EPEMBIYKON € 3KpaHOM (THE3M10 « G »);

- ABYXIIPOBOJHBIM Ka0OejaeM U3 KOMIUIEKTa IOBEpseMOro mprudopa COeMHUTH €ro BBIXO C
BX0JIOM KOMIIapaTopa;

- OCYILIECTBUTh U3MEPEHUS B COOTBETCTBUHU C yKa3zaHUsIMU 11.4.9.9.4. (unu, B 3aBUCHUMOCTH
OT aCUMMETpPUH KoMmmaparopa, m.4.9.9.5.).

Jlna ynoGcrBa oTcuéra 1enecooOpa3HO OrpaHUYMTh YYBCTBUTEIBHOCTh MHAMKATOpa (Ha-
XKATHEM KHOTIKH «|» npubdopa B2-41) no 0,0001 % npu uzmepennsix no 20 x['1, mo 0,001 % - mo
100 k' ut 1o 0,01 % npu n3mepenusx Boime 100 kI,

4.9.9.7 Nanee nposepsiercs ypoeHb 0,2 B mpenena «20 V» (cM. tabnuiy 4.6). Takast mo-
CJIEIOBATEILHOCTD TO3BOJISIET HE MEHATh CXEMY M3MEpPEHUH (He MEepeKItouaTh Mpeaen u3Mepe-
HUS KOMIIapaTopa, HE MEHATh COEIMHEHUN U J1aXKe YyBCTBUTENbHOCTh nHAMKaTopa 0,01 %).

4.9.9.8 Onpenenenre norpemHocTy B Touke 2 B nmpeaena «2 V» ocymecTBisercsa Ha npe-
nene usMepeHus «2,2 V» xomnaparopa. Ilpu 3Tom 1711 coeIMHEHNS C HUM MCHOJIb3YETCs YEThI-
PEXTIPOBOJHBINA Kabellb U3 KOMILIEKTa MPUOOpa U COOTBETCTBEHHO YETHIPEXIPOBOAHBIN BBIXOJ]
KanuOpaTopa (IepeMbIYKH MEXAYy HU3KOMOTEHIIMATbHBIMA M BBICOKOIIOTEHIIMAIbHBIMU THE3IA-
MU NprOOpa yIalsioTCs M COXPAHSAETCS MEpeMblYKa MEXJy HU3KOIMOTCHIHMATIbHBIM THE3I0OM U
3KpaHoM « G »).

[Tpu yeThIpeXnpoBOAHOM BBIX0OJe MPUOOP nposepsiercs BIUioTh A0 300 kI, a Ha yacToTax
Boiie 300 k[’ HEOOXOIMMO TIEPEUTH HA BYXIPOBOIHBIN BBIXO M JIBYXIIPOBOJIHBIN KaOeIb U3
KOMILIEKTa Mpuodopa (T.e. COEIUHUTH NMEPEeMbIYKaMU BBICOKO- M HU3KOIOTEHIMAbHBIE THE3MA
MOBEPSIEMOTro Mpudopa, COXpPaHUB MPHU 3TOM COEIMHEHUE TOCTIEAHUX C THE30M «G»).

AHaJOTUYHO, UCTIONIB3Ys TMpeell U3MepeHust «22 V» KoMmaparopa, MpoOBECTH H3MEPECHHUS
B Toukax 2,5 B, 10 B u 20 B npenena «20 V» u nmpoBepuTh COOTBETCTBHE TpeOOBAaHUAM TalJIu-
bl 4.6. IIpu 3ToM Ha yactortax Bbiue 100 kI’ cienyer peann3oBaTh NEPEXO] HA ABYXIIPOBOJ-
HYIO CXEMY U3MEpEHUSI.

Taxoke mpu JBYXIPOBOIHOM BBIXO/IE€ OCYLIECTBISICTCS MPOBEpPKa MOrPEIIHOCTH MpHOopa B
Toukax npeaenos «200 V» (mpexnen usmepenus: komnaparopa «220 V») u «1000 V» (npenen us-
MepeHust komnaparopa «1000 V»). B nocineanem ciydae K KOMIapaTopy HOJKIIOUYAETCS BBIXO]
YCUJIUTEIS HATIPSKCHHUSI.

IIpumeuanue - [lpu onpenenennu norpemnocty Ha yactotax Boie 300 kI, HeoOXxoau-
MO KOHTPOJIHMPOBATh PEAKIMIO TOBEpsieMOro mprudopa Ha HArpy3Ky BXOJHOM ILIETIbI0 KOMITapaTo-
pa. Eciu oHa cocTaBisieT 3aMETHYIO 4acTh OT HOPMHPYEMOW MOrpemHocTy (6oiee 4yeTBepTH),
HE00X0IMMO COOTBETCTBYIOIIIMM 00pa3oM CKOPPEKTUPOBATH PE3YIbTAT.
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Peanusyercs cneayrommi nopsI0K OIEPALIA:

- TTapaJUIeIbHO BXOAY KOMITapaTopa MOJIKIIOYATh BOIbTMETP B7-64/1 (unu moboi npyroit
5,5 -6,5 - pa3psiiHbIi), UCIIOJIB3YS JIs1 3TOM 1I€JIM TONOJIHUTENbHbBIE THE3Ja KoMITapaTopa (UX JBe
Mapbl Ha KaXAbI BXO);

- TIOCJIe YCTAaHOBKM Ha BBIXOJIE MOBEPSAEMOro npubdopa TpedyeMoro HampsKeHUs IepeMeH-
HOTO TOKa (YPOBHSI M 4YaCTOTHI) MEPEBECTU MEPEKITIOYATENh BXOI0B KOMITapaTopa B HEUTpabHOE
MOJIOKEHHE U 3aKCHPOBATh NIOKa3aHue npudopa B7-64/1;

- TIepeKJIIoYaTelb BXO/I0B YCTAaHOBUTH B pabouee MOJI0XKEHNE U BHOBb 3a(UKCHPOBATDH T10-
Ka3aHue npudopa B7-64/1;

- 110 Pa3HOCTH MOKa3aHUN OIIEHUTh PeaKkIuio mpubopa Al COOTBETCTBYIOIIENH KOPPEKLUU
PE3yJIbTaTOB U3MEPEHHUS TOTPEIIHOCTH;

- OTCOEAMHHUTH BOJBTMETP (M3MEpPEeHHE MOTPeIIHOCTH Mpubopa ocyliecTBiseTcs 0e3
BOJIbTMETPA).

Ipumep. Ilpu onpenenenun norpemHocTd B Touke 2 B Ha wacrore 300 kI'm, mpubop
B7-64/1 nox Harpy3koii nokasain npesbsliieHre Ha 600 MKB, 94TO COOTBETCTBYET YBEIMUEHUIO I10-
rpemHocTy npubopa moa Harpy3koi (kommapatopom) Ha +0,03 %. [Tpu u3MepeHun MOTpEnIHo-
CTH B 3TOM TOuKe nosyuunu pesyasrat "-0,01 %", cnenoBarenbHO, peajibHas MOIPEUIHOCTD MPH-
6opa "- 0,04 %".

Pe3ynbTarhl NpOBEPKU CUMTAIOTCS YIAOBIETBOPUTEIbHBIMHU, €CJIU MOIPEUIHOCTh HE MPEBBI-
1IaeT 3HaYeHUH, yKa3aHHBIX B Ta0imiie 4.6.
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4.9.10 OnpeneseHue NOrpelIHOCTH BOCIIPON3BeACHHUS CONPOTHUBJICHUI

4.9.10.1 IIpoBepka mapaMeTpoB MpHOOpa B PEKHUME BOCIPOU3BEICHUS COMPOTUBICHHIA
MIPOU3BOJUTCS B JIBA dTalla, Pa3auyarolIMXcsl METOIOM M3MEPEHMS: U3MEPEHHUE COITPOTHUBIICHUI
ot 10 Om o 10 kOm (11.4.9.10.2) 1 u3mMepeHre conpoTUBIICHUN 105, 106, 1 10’ Om (11.4.9.10.3).

[Tepen usmepennsimMu, noouepeaHo Bkiroyas conpotuierus 10 Om, 100 Om . . .10 MOm u
BU3YyaJIbHO (PUKCUPYS WHIUIUPYEMble 3HAUYCHUs, YOCTUTHCS, YTO OHHM OTIUYAIOTCS OT HOMHU-
HaJILHOTO 3HadyeHus He Ooiiee ueM Ha +0,05 %, a 10 MOwM - a +0,15 %.

4.9.10.2 N3mepenue BocrpousBoauMeix corporusieHuii 10, 100 Om u 1, 10 kOm npous-
BOJST METOJIOM KommapupoBaHusa. HeoOxoaumas mpu 3TOM U3MepHUTeNbHasi cXxeMa U300paxeHa
Ha pucyHke 4.1a. B aToii cxeme yepe3 00pa3ioByio Mepy Ro u coeanHeHHOE MoCcIe10BaTeIbHO C
HEl KOHTPOJUPYEMOE CONpPOTUBJICHHE, YCTAHOBIEHHOE Ha BBIXOJIE MOBEPSIEMOro Mmpuodopa,
IIPOIyCKalOT TOK ucToyHMKa. CpaBHeHHE (KoMIapupoBaHME) HanpsbkeHu Ha Ro u compo-
TUBJICHMM Ha BBIXOJIC TOBEPSIEMOro MpuOopa Mpou3BOIAT BoibTMETpoM B2-41 (mmm BK-40,
B1-18 unu P3003) nyteM nmooyepeHOro MOAKIIOUEHUs €ro BXoAa K MOTEHIHMAIbHBIM BBIBOJAM
MOBEPSIEMOT0 ¥ 00pa3I0BOro pe3ucTopoB. M3mMepeHust Mpon3BOASAT B CIAEAYIOLIEM MOPSIIKE:

- YCTAaHOBUTh Ha BBIXOZE MOBepseMoro mnpubopa comportusieHue 10 Owm (c geTsipex-
IIPOBOJIHBIM BBIXOJIOM);

- B KadyecTBe 00pasloBOro CONpoTUBIEHUs Ro BkmounTh Mepy comportusieHus 10 Ow,
JEWCTBUTENIBHOE 3HAYEHUE KOTOPOU U3BECTHO C TOUHOCThIO HE MeHee +0,001 %;

- yctaHoBUTH cuiry Toka 100 MA Ha BBIXOJ€ UCTOYHHKA TOKA, CKOPPEKTUPOBAB TOK TaKUM
o0pa3oM, 4ToObI MOKa3aHHe BOJIBTMETPA, MOJKIIOUYEHHOTO K MOTEHIHAIbHBIM BhIBOZaM Ro, ObI-
JI0 paBHO JEHCTBUTEIBLHOMY 3HAUEHHUIO COMIPOTUBIICHUS MEPHI;

- OJKIIIOYUTH BXOJI BOJIbTMETPA K MOTEHIMAIbHBIM BBIBOJaM MoBepseMoro npubdopa. [lpu
ATOM YHUCJIEHHOE MOKa3aHUE BOJbTMETpa MPUHUMAIOT 3a JIEWCTBUTENILHOE 3HAYEHUE MpOBeEpsie-
MOT'O CONPOTHUBJIEHUS, KOTOPOE HE JOJKHO OTJIMYATHCS OT IMOKa3aHUsI UHAMKATOPA MOBEPSEMOTO
npubopa 6omaee yem Ha +0,0003 Om.

YcranoBuB Ha BBIXOj€ TTOBepsieMoro npudopa conpotusieHue 100 Om, Ha BBIXOAE UCTOY-
Huka Toka 10 MA u noakmouuB Ro, paBHoe 100 OM, aHaIOrMUHBIMU ONIEpaUsIMU U3MEPUTH CO-
npotusiieare 100 Om. M3mMepeHHoe 3HaYeHHE HE JOJDKHO OTJIMYATHCSA OT MOKa3aHUN MHIUKATO-
pa nosepsiemoro npubdopa 6osiee yem Ha £0,002 OM. AHATOTHYHO U3MEPSIIOTCS COMPOTHBIICHUS
1 xOm (Tok 1 MA, Ro =1 kOm) u 10 kOm (Tok 0,1 MA, Ro = 10 kOm). [TorpemHoCcTh HE TOTKHA
npeBbimath 0,02 Om u £0,2 Om a1 1 10 KOM COOTBETCTBEHHO.

4.9.10.3 Onpenenenue norpemHocTy mist conpotuBienui 0,1; 1 u 10 MOwm ocymecTBisi-
€TCSl METOZIOM "'MacIITabupoBaHUs" TTPOBEPSIEMOTO COMPOTUBIIEHUS 110 00Pa3I[OBOM MEPE COTPO-
tuBsenus 10 kOm.

B cxeme u3MepeHusi mpoBepsieMOe COMPOTUBICHUE COEIMHSAETCS MOCIeI0BaTeNIbHO € 00-
pasloBoil Mepoii, o0pa3ys HenuTeldbh, Ha KOTOPBIM MOJAETCS HANpPsHKEHUE CTa0WUIBHOTO
(20,0001 % 3a Bpemst usmepenusi) uctounuka H4-6 B coorBercTBuM ¢ pucyHkom 4.16. ITpu aTom
HaMpsDKEHWE MCTOYHHMKA PACIPENeNseTCs] MPOTOPIIMOHATBFHO COMPOTHBICHUSIM O00OpPa30BaHHOTO
TaKkuM 00pa3oM JICTUTEIS.

ITopsnox onpenenenus norpemHocty conporusiaeHus 100 kOm:

- YCTAHOBHUTD Ha BBIX0JI€ TTOBepsieMoro npubdopa conpoTtusieHue 100 kOwm;

- Ha BbIXo/ie ucTouHuka HanpspkeHus H4-6 (H4-7) ycranoButs Hanpskenue 11 B;

- KOHTpoNHpys HanpsbkeHue npudopom B2-41 (mpenen wmsmepenus «20 V») Ha MOTEHIN-
QJIBHBIX BBIBOJaX RO M pemakTupys BBIXOJl UCTOUHUKA HAMPSHKEHUS, JOOUTHCS TTOKa3aHUS WHIH-
kaTtopoMm B2-41 HanpsbkeHus, paBHOTO JEHCTBUTEILHOMY 3HAUEHHUIO CONPOTUBIICHUS (BEPHEE €0
JECSATOM 4YacTH), HAlpUMEp, €ClIM CONPOTUBICHHE cocTaBisgeT 9,9986 xkOM, TO HampsKeHHE
noinkHO ObITE 0,99986 B;

- mpubopom B2-41 n3mepuTh HanpsHKEHHE HA BBIXOJ/I€ NCTOYHHUKA HAIPSDKEHUS (TIyTeM Iie-
peHoca BBICOKOTIOTCHIIMAIIBHOTO TPOBOHUKA MpuOopa B2-41 ¢ BeiBoga Ro Ha BBICOKOMOTEH-
[[UATBHBIN BBIBOJ] IIPOBEPSIEMOT0 IpUOOpa);

- U3 nokazanusa B2-41 BwluecTh €ro nokazaHue NpU U3MEPEHHM HampsbkeHus Ha Ro. Pe-
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3yJbTaT AA€T YKCIECHHOE BBIPAKEHHUE U3MEPSIEMOT0 CONMPOTUBIICHUS (IIPU MEPEHOCE 3amsiTON Ha
OJIHO 3HaKOMECTO BIIPABO).

IIpumeyanus

1 Jlnst ucKiIrOYEHUs] BBIYMCICHHM JOCTATOYHO MOCJE OINEpaluyd pPEJaKTUPOBAHHUS Ha-
NPsDKCHUST MCTOYHHMKA HAKAaTHEM KHOMKH «A» mpubopa B2-41 cxommeHcHpoBaTh €ro mMokKa-
3aHue (HanpsbkeHne Ha Ro). Ilpu uM3MepeHMM MOTHOro HanpsyKeHWss Ha uHAukKatope B2-41
BOCITPOM3BOJUTCSl YHUCJIICHHOE IOKa3aHUE M3MEPSIEMOro COMPOTHUBIIECHUS (IIPU MEepEeHOCe 3arsi-
TOW Ha OJTHO 3HAKOMECTO BIIPaBo).

2 Jlnsi UCKIIOYEHUs BIMSHHS HAYAJIBHOTO CMEIICHHUS HAa TOYHOCTh YCTAHOBKHM TOKa 4epe3
JIeNUTeNb Mepell YCTAHOBKOM HampspKeHUs Ha BBIXOJIE UCTOYHUKA HAMpsHKEHUS HEOOXOAUMO YC-
TaHOBUTHh HYJIb Ha camMoM MiaimieM mpezaene («0,2 V») UCTOYHMKA M Ha)KaTUEM KHOIMKHU «A»
npubopa B2-41 ckoMrieHCHpOBaTh HaYAIbHOE CMEIICHUE U3MEPUTEIIBHONU CXEMBI.

AHanorn4seM 06pazoM usMepsitores conpotusisores 1 u 10 MOwm. Ipu 3ToM ycTanas-
nuBatotcs (npenaputenbHo) Hanpsbkenus 101 B u 200 B Ha BbIXOJ€ MCTOYHMKA Hamps-
KEHMs, 4TO JaeT pacupeneneHue Hanpsbkenuil: 1 B Ha Ro, 100 B Ha usmepsiemoMm conpoTtusie-
HHUM B MEPBOM cliydae, a Bo BTopoM cootBeTcTBeHHO 0,2 B u 200 B (B mocnegneM ciydae st
ya00CTBa OTCYETa MOXHO HCIIOJIb30BaTh ONEpaInio MaciITabupoBaHUs «C * X» npudopa B2-41,
yctaHoBuB ¢ = (,5).

H4-6 [ToBepsiemblii ipudOP
HcTounnk TOKOB (H4-7) Pesxum R
100 10; 1; 0,1 mA R=10; 100; 1000; 10000 Om
<+ GrILov@vHiI” + & 1],V Vi |1
© © ©© e © @ @=0@=0 © © @
v ooV oHi  B2-41
Ro 01 % Ilpenen
HA3MEpEHUS
Un=2V
a) — BocripousBeaeHue conpotusieHuii 10 Om — 10 kOm
(gi__g) [MoepsieMblit IpUbOp
VICTOYHHK HaNpsHKEHHIA Pexum R
11; 101; 200 B R=0,1; 1; 10 MOm
Cy
= G "1 VTVt L G 1 V[ VT
@=@=@=© ©@=© © @
Hi
T ©lo

0) — BocipousBeaeHue conpotusiaenuii 0,1 — 10 MOm

Pucynox 4.1 — Cxema ais onpeesieHus MorpenrHoCcTH mpudopa
B PEXXMME BOCIIPOU3BEEHHUS COTPOTUBIICHUN
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N3mepsiembie COMPOTUBIICHHS HE JIOJDKHBI OTIMYATHCS OT MHIWIMPYEMBIX Ha TabJIO MOBe-
psiemoro npubopa Ooee 4eM Ha:

a) £3 Om gy pesuctopa 100 kOwm;

6) £100 Om s pesuctopa 1 MOw;

B) 3 kKOM jys1 pesuctopa 10 MOm.

IIpumeuanue - Ilpu TpeXroAUYHOM MEXKIIOBEPOYHOM HHTEpBAIE AOMYCTUMAs TOTpEIl-
HOCTb JI0JKHA OBITh YBEJIMYEHA B COOTBETCTBUHU ¢ TaOymIei 1.6.

4.9.11 Onpenesienne NOrpelIHOCTH BOCIPOU3BeIeHUS CHJIbI OCTOSHHOI0 TOKA

4.9.11.1 IlpoBepka mpeeoB 1 OCHOBHOW MOTPENTHOCTH MPUOOpa B peKUME BOCIIPOU3BE-
ACHUA CHJIbI ITOCTOAHHOTO TOKAa OCYHICCTBIIACTCA MCTOAOM U3MCPCHUA HAIIPSIKCHUSA HA 06pa3u0—
BOW Mepe CONMPOTHUBIICHUS, YEPE3 KOTOPYIO MPOIYCKaeTCa KOHTpoJupyeMblid TOK (Ro Ha pucyH-
ke 4.2).

Omnpenenenne MOrpenIHOCTH Ha KaKJIOM Mpefesie MPOU3BOAUTCS B 00JaCTH MUHUMAIIBHBIX
Y MaKCUMAaJTbHBIX 3HAYEHU CHIIBI TOKA CIIEIYIOIIHM 00pazoM:

- K TOKOBBIM BhIXoAaMm "[" moBepsieMoro npubopa MOIKIIOYUTh MEPY CONPOTUBIICHUS Ro
(cM. pucyHoK 4.2);

- K MIOTEHIMAIBHBIM BbIBOAAM Mepbl Ro moakmounts BoabT™MeTp B2-41 ¢ npenenom uzme-
peHus «2 V»;

- IPOU3BECTH U3MEPEHNUE MaJIeHUS HAapsbKeHUs Ha Ro mpyu MUHMMAanbHOM (paBHOM HYJIIO)
¥ MaKCHMaJbHOM TOKe mpenena. [Ipeaensl u npoBepsieMble TOUKU yKa3aHbl B Tadmuie 4.7.

BHUMAHMUME! Brimeonucanabie TPOLEIYPhl ONPEASICHHUS MOTPEIIHOCTH TIPEI-
MOJIaraloT, YTO JEUCTBUTEIHHOE 3HAUYCHUE COMPOTUBIICHHSI MEPHI HE OTINYACTCS OT HO-
MHHaJAbHOTO, T.€. oT 3HaueHuii 10000; 1000; 100 Om u 1.1. Ecam nelicTBUTENILHBIE 3HA-
YEHUSI COMTPOTHUBIICHUS MEP, B3SThIC U3 UX CBUACTEIBCTB 00 aTTECTAIlMH, OTINYAIOTCS OT
HOMHUHAIBHBIX Oojnee yeM Ha +0,0005 %, To HEOOXOIMMO BOCIIOIB30BATHCS OMEpanueit
MacmtabupoBanus "¢ - X" mpudopa B2-41. C 3Toit nenbro ais KaXa0i MEpPhl BRIYUCIIS-
€TCsl KOHCTaHTa "c" MyTeM JieJIeHUs] HOMUHAJIBHOTO 3HAUYE€HUs CONMPOTHUBIICHUS MEPHI Ha
ee JercTBUTeNbHOE 3HaueHue (Hampumep, ¢ = 1000 / 1000,03 = 0,99997) u no Hauana
M3MEepeHus: BBoAUTCS B pubop B2-41 nist cooTBeTCTBYIONMIEH JAHHOMY U3MEPEHUIO Me-
PBI COITPOTUBIICHUSI.

B2-41 [ToBepsieMbIit mpudop
lpenen 2 V Kanu6parop I
< —
vV V G = G ILoV@VHiI
®.© ® ®
I 0]

Pucynok 4.2 - Cxema onpezaeneHus NOrpelrHoCcTy Kanudparopa
CHJIBI IOCTOSIHHOT'O TOKa
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Tabmuna 4.7

HomuHanbHbIE 3HaUEHUS IIpoBepsiemas Jlomyckaemoe
[Ipenen In CONPOTHUBIICHHS MepbI RO TOUuKa, MA OTKJIOHeHHne, MKB
(u3 Habopa MC3004), Om 1 rox 3 roma
0,2 mA 10000 0 20 40
+4 HA 20 40
+0,2 100 200
2 mA 1000 0 8 20
+2 88 180
20 mA 100 0 8 20
+20 88 180
200 mA 10 0 12 24
+200 132 224
2000 mA 1* 0 20 60
0,1 +2000 22 36
* Pesuctop C5—16M-5-10m +1 % B 0XKO.467.545 TY

Pe3ynbTarsl MOBEPKH IO MOCTOSHHOMY TOKY CUMTAIOT YIOBJIECTBOPUTEIBHBIMM, €CIH OT-
KJIOHEHUS! HaIlPsDKEHHSI He TIPEBBIIIAIOT 3HAYCHUH, YKa3aHHBIX B Tabnuie 4.7.

4.9.12 OnpenesieHne NOrpeliHOCTH BOCIPOU3BeIeHUS CHJIbI IEPEeMEHHOI0 TOKA

4.9.12.1 TlpoBepka npenena 1 OCHOBHOW MOTPEITHOCTH BOCIIPOU3BEICHUS CUJIbI MIEPEMEH-
HOT'O TOKa MOKET OBbITh peajin30BaHa JII0OBIM U3 JIBYX OMHCAHHBIX HIKE CIIOCOOOB (B 3aBUCHUMO-
CTH OT OCHAIIICHUSI CPEICTBAMU U3MEPEHMUS);

- METOJl CPaBHEHHUS MEPEMEHHOTO M TMOCTOSHHOIO TOKA C MOMOIIBIO 00pa3LOBBIX TEPMO-
npeoOpazoBareneit Toka u3 Habopa [1TTD (v KIIII-1M) 1 T300 (11.4.9.12.2);

- METOJl U3MEpPEHUS NaJCHUs HAIPSDKEHUS HAa MEPE CONPOTUBIIEHUS, Y€pe3 KOTOPYIO IPO-
MmycKaeTcs uaMepsemblil Tok (mm.4.9.12.3).

4.9.12.2 B xadecTBe MCTOYHHKA MOCTOSIHHOTO TOKa HCIOJB3YETCs MOBEPSIEMBId MpHOOp
nociue ero npuemMku no m.4.9.11.

CpaBHeHHE MOCTOSHHOTO U TIEPEMEHHOT0 TOKa OCYIIECTBIISICTCS MPU OMOIIM Habopa 00-
pasLoBBIX TepMmompeoOpazoBareneil. B kadecTBe H3MEPUTETHLHOTO MPUOOpPA MOXKET HCIOJIb-
30BaThCsl HAHOBOJIBTMETP B2-39 nnu komnapatopst P3003, P3017.

W3mepenusi mpoBOIATCS B COOTBETCTBUU C MHCTPYKIHMEH M0 SKCIUTyaTallMd T€pPMOIIpe-
oOpa3oBaTeneil B TOUKax, COOTBETCTBYIOUINX MaKCUMaJIbHOMY 3HAYCHMIO NpeE/eia Ha 4acToTax
200 I', 1 k', 5 ' m 10 x['1p mo Hopmam Tabmuter 4.8.

[Tpornetypa paboTsl ¢ TEpMOIIPe0Opa30BaATEIIMU MAJIO OTJIMYAETCS OT ONMUCAHHOM B 11.4.9.9
(moouepeHOE MOAKIIOUEHUE K TEPMOIIPEoOPa30BaTEIO TO MEPEMEHHOT0, TO MOCTOSIHHOTO TOKa
MOJIOKUTETBHON M OTPHUILIATEIBHOM MOJSPHOCTH), OJHAKO M3-32 HU3KOM CTaOMIBHOCTH TEpMO-
npeoOpa3oBarenel U OTCYTCTBHEM 3alllUTHI CIEAYET PYKOBOACTBOBATHCS CIIEAYIOIIMMHU PEKO-
MEHJALMIMU:

- iepe paboTol ¢ TepMOTpPeoOpa3oBaATEISIMU HEOOXOIMMO BHUMATEILHO 03HAKOMHUTBCS C
MpaBUJIAMU UX HKCIUTyaTaIiH;

- HeJlonmycTrMa 0oJiee 4eM MOJIyTOpOKpaTHas Meperpy3ka TepMorpeoopa3oBartess;

- OTCYET NOKA3aHUH ClIeyeT IPOU3BOAUTH MOCJIE YCTAHOBUBILIETOCS 3HAUYEHUS TEPMO-3.]1.C.
npeoOpasoBares, a MpU U3MEHEHUAX U3MEPSEMOro HarpspkeHus Oonee yem Ha +10 % cremyet
JaTh BpeMs Ha MPOrpeB MpeoOpa3oBaTesiss HOBBIM 3HAYCHUEM U3MEPSEMOTo HaNpsKEeHUs (TOKa);
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- MOBBILIATh YYBCTBUTEIBHOCTh KommapaTtopa (P3003) npu m3MepeHMsX cieqyeT A0 TeX
0P, MOKa peain3yeTcss BO3MOXKHOCTh OTCUETa HANPSXKEHUH B TPU - MATh pa3 MEHbIIUX JOIYC-
TUMBIX 3HAYCHUH MOTPEHIHOCTH (YTO MOKET OBITh MPOKOHTPOJIMPOBAHO, HAIIPUMEP, COOTBETCT-
BYIOIIUM M3MEHEHUEM TOKa IOBEpIeMOro npubopa);

- TepMOITpeoOpa3oBaTeNy 1eJIeco00pa3HO MOMECTUTh B TACCUBHBIM TepMOCTaT U 000pyIO0-
BaTh CPEJICTBA 3ALUTHI OT IEPErPy30K.

IIpumeuanue - C 1enpi0 pealn3aldyd MAaKCHUMAIbHOM YYBCTBUTEIBHOCTH JOIYCKAETCs
CHWKEHHE YPOBHS KOHTPOJIMPYEMOIO TOKa OO MAaKCHUMaJbHO JOIYCTHMOIO HANpsDKEHUs JUIs
TepMonpeoOdpazoBaTesi, OAHAKO OHO He T0JKHO ObITh HInke 0,75 - Un.

4.9.12.3 TlpoBepka NpeaenoB U OCHOBHOM MOTIPEHIHOCTH BOCIPOM3BENEHUS CUIIBI IEpe-
MEHHOI'0 TOKa C OMOULIbIO MEP CONPOTHUBIICHUS IEPEMEHHOIO TOKA C aTTECTOBAHHOW YaCTOTHOMN
MOTPEIIHOCTHIO MTPOU3BOAUTCS CIEAYIOIIUM 00pazoM:

- coOpaTh CXeMy B COOTBETCTBHH C PUCYHKOM 4.3, yctaHaBnuBas Ro u3 tabmunb! 4.8, Ha-
yaB ¢ Ro =100 Owm;

- YCTaHOBUTH mpenen «2 mA» u cuiy Toka IHom =2 MA wyacroroit 1 xI'm;

- 3aperucTpupoBaTh nokazanue Unok nmpubopa B7-64/1;

- OJAKJIIOYUTH BBIXOJ TIOBepsieMoro kamubOparopa H4-7, mepexitounB ero B peXUM Ka-
nulOparopa HampspKEHUs MEPEMEHHOT0 TOKa, KO Bxony mpubopa B7-64/1, oTkitounB mociuen-
HHUI OT conpoTuBiieHus Ro;

- U3MEHEHUEM BBIXOJHOTO HanpspkeHust npubopa H4-7 ma wacrore 1 kI'm gobutkes mo-
Ka3aHUs BOJBTMETPA, PABHOIO paHee 3aperucrpuposanHomy Unok. Ilo mokasanuio uHAMKATO-
pa mpubopa H4-7 3apeructpupoBarh yTouHeHHOE (MCTHHHOE) noka3anue Uunct. Paccunrars mo-
rpemHocTs 1o Gopmye (4.1):

Uwnct - Inom - Ro
0= e .100 % 4.1)

rac Ro - 3HaueHme COIMPOTUBJICHHUA Ha YaCTOTC HU3MECPACMOI'0 TOKaA.

[ToBepsiemblii mprOOP

Kamub6parop I~

= G ILOV VHiI

@=@=©@ @@

©

Lo
Bonbr™merp @

) Ro

B7-64/1
Hi ©

Pucynok 4.3 Cxema ornpejienieHue MOTPeHOCTH KaTuopaTopa CHIIbl IEPEMEHHOTO TOKa C
IIOMOILBIO MEP CONPOTHUBIICHHUS
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N3-3a myntupoBanus Ro = 100 Om BxoaHbIM compotuiieHueM BosbT™MeTpa (1 MOwm),
BeMYMHA compoTuBieHUss Ro pomxHa ObITh yBemuueHa Ha 0,01 Om, T.e. popmyma (4.1)
tonbko s Ro= 100 Om npunumaer Bua popmyinsl (4.2):

Uuct- Inom - (Ro + 0,01 Om)
O = - - 100 % 4.2)
Inom - (Ro + 0,01 Om)

AHaJIOTUYHBIE W3MEPEHHUS OCYIIECTBUTH IO BCEM MO3HUIUAM Tabmuiel 4.8. DTUM BH-
JIOM UCIIBITAHUN OIpENeNseTCs] MOTPENIHOCTh KaInOpaTropa MEpPEeMEHHOTO TOKa.

Ilpumeyanue - [ UCKIIOYEHUST aBTOMATHYECKOTO Iepexona BosibTMeTpa B7-64/1 Ha
CTapUIMil TIpelnen W3MEpEeHUs, JOIMYCKAaeTCs U3MEPEHMs OCYLIECTBIIATh B Toukax Ha 5 - 10 %
HIDKE MaKCUMAJILHEIX, T.€. 1,9 MA; 19 MA u T.1.

Taomuna 4.8
[Ipenen In Jonyctumasi morpemHocTb, +%,
(mpoBepsieMasi TOUKa) Ro, Om Ha 4acToTe
200Tn | 1 xI'o 5kl 10 xI['g
2 mA 100 0,017 0,033 0,07 0,07
20 mA 100 0,017 0,033 0,07 0,07
200 mA 10 0,017 0,033 0,07 0,07
2000 mA 1 0,027 0,066 0,17 0,17

Pe3ynbTaThl HOBEPKU CUUTAIOT YJOBIETBOPUTENBHBIMH, €CJIN MOTPEIIHOCTh HE NMPEBBIIIAET
3HAa4YeHUH, yKa3aHHBIX B Tabmwuie 4.8.

4.9.13 [IpoBepka k03 PuIIHEHTA TAPMOHUK KAJINOPATOPA HANPSIKEH U

4.9.13.1 TlpoBepka xkoddduIrieHTa TApMOHUK HA BBIXOJIE KaTHOpaTopa NMEPEeMEHHOTO Ha-
npsbkeHus Ha vactotax 10 20 k' (BkimrouuTenbHO), a juist HanpsbkeHus 100 B u Ha wacrore
100 xI'1, ocymecTBisieTcs u3mMmepureneM HenumHeHHbIX nckakennit CK6-13. B Toukax 2 u 20 B
Ha gactorax 100, 300, 500 u 1000 I’y anst mpoBepku KOAPHUITEHTa TAPMOHUK UCTIOIB3YETCS
cxema ¢ (pUIbTPOM, MOAABISAIONIUM MEPBYI0 TAPMOHUKY BBIXOJHOTO CUTHAJAa KanuoOparopa. Am-
TUTUTYAAa OCTAaBIIETOCs YaCTOTHOTO CIIEKTPa OICHUBACTCS OCIUILIOTPag)OM HIU BOJIBTMETPOM C
CK3 npeobpazoBarenem u mojgocoi 10 5 MI .

4.9.13.2 IIpoBepka kod¢pdunmenta rapmonuk ¢ momombio CK6-13 mpon3BoanTcs B TOUKaX
n3 Tabmunbl 4.9. Hanpsbxenue 500 B nmomaercs dyepes nenurens 1:50, cocTaBICHHBIN U3 PE3UCTO-
poB HOMuHanamMu 51 kOM u 1 kOM, KOTOpBIE BBIIOJIHAIOT U poJib Harpy3ku. M3mepenus B oc-
TaJbHBIX TOYKAX TaKXXe MPOU3BOJATCS NMPH IOJHON aKTHUBHOW Harpyske. Pe3ucTtopsl Harpysku
yKa3aHsbl B Tabuune 4.9.
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Tabauua 4.9

[Ipenen |Hampsixe- Koaddumment rapmonuk Ha yacrore, % ComnpoTuBie-
Hue, B 190 I'g 1 xI'g 10 xI'g 20 kl'np | 100 x['p [HUC HArpy3Ku
2V 2 - - 0,1 0,015 - 100 Om
20V 20 0,015 - - 0,015 - 1 kOm
200 V 100 - - - 0,03 0,1 10 kOm
1000 V 500 - 0,05 - 0,15 - 50 kxOm

Pe3ynbrarhl NpoOBEpKH CUUTAIOT YJIOBIETBOPUTEIbHBIMU, €CIIM U3MEPEHHBIC 3HAYEHUSI KO-
s¢dunMeHTa rapMOHUK HE TPEBIIIAIOT 3HAU€HUH, YKa3aHHBIX B Ta0nuie 4.9.

4.9.13.3 Usmepenne K0dPPUIIMEHTa TAPMOHUK HA BBICOKMX YACTOTaX OCYIIECTBISETCS B
COOTBETCTBHH CO CXEMOU PUCYHOK 4.4 B TOUYKax ¥ 1o HopMmam Tabnuiisl 4.10:

- HacTpPOUTh (UIBTP HA YACTOTY HAMPSDKEHUS, YCTAHOBIEHHOTO HA BBIXOZE KalIuOparopa,
I0JIb3YSCh IPUIIOKEHUEM A;

- YCTaHOBUTH Ha BBIXOJI€ KaJauOpaTopa 3HAUeHUS HAPSHKEHUS U 4acToThl U3 Talbauisl 4.10;

- TOo ocHuuiorpady HacTpOUTh (PUIBTP Ha YACTOTY BBIXOJHOTO CHTHaJla KamuOparopa.
TodHOW HACTPOUKOW SIBISIETCSI COCTOSTHUE, TIPH KOTOPOM Ha BBIXOJEe (DUIIBTpa OTCYTCTBYET IEp-
Bas TApMOHUKA WM €€ YPOBEHb HUKE OCTAILHBIX COCTABISAIOIINX (IOCTATOYHO, YTOOBI aMILITH-
TyJa MepBOil FTApMOHUKHU HE MpEBbIIIajia MOJOBUHBI AMITUTYbl OCTAIBHBIX KOMIIOHEHTOB CIEK-
Tpa);

- ONPEACIINTh YPOBEHb HAIPSKEHUS BBICIIMX TapMOHHMK M 1IymoB (CK3) kak olHY TpeTh
JTBOMHON aMIUTMTYABI OCHMIUIOrpaMMBL. [Ipu 3TOM aMIUIHTYAy OCTPBIX (KOPOTKHUX) BBIOPOCOB C
CyMMapHOW JJIUTEITLHOCTBIO 3-5 % oT o0miero BpeMeHU pa3BEepTKH OcCIuiuiorpada He yUUTHI-
BaTh;

- BBIYUCIIUTD KOO(PPUIIMEHT TapMOHUK U IIYMOB KaK OTHOUICHHE HANpsHKEHUS] TApMOHUK U

mrymoB (Ur) K ycTaHOBIEHHOMY Ha BbIxone kanuOpartopa HampsbkeHuto (UBbIX), mo dopmyie
4.3):

Kr =100 % - Ur/ UBnix 4.3)
BrruucnenHoe 3HaYeHNE HE TOJDKHO MIPEBBINIATH 3HAYCHUH, YKa3aHHbBIX B Tabmutie 4.10.
IIpumeuanue - B Tex ciyyasx, Korjga 0AHO3HAYHOE OMNPE/ICICHUE HANPSKEHUS] TAPMOHUK

M0 dKpaHy ocluIIorpada BhI3BIBACT 3aTPyAHEHHUE, MOXKHO 3aMEHHUTh ocuMuiorpad Ha BOJIBT-
Metp B3-71/1 u ocyliecTBIsITh U3MEPEHHUE 10 €r0 MOKA3aHUSIM.
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Pucynok 4.4 - Cxema npoBepku ko3¢ (uIenTa rapMOHUK B BHICOKOYAaCTOTHOW 001aCTH

crieKkTpa (PeKUM: KaTuopaTop MepeMEHHOT0 HAMPSHKEHUS )

Ta6muma 4.10

[Ipenen | Hanpsokenwue, Koaddurnument rapmonuk, %, Ha 4acToTE
B 100 kI'my | 300 xI'x | 500 kI'm | 1000 xI'1x
2V 2 0,05 0,2 0,3 1
20V 20 0,05 0,2 0,3 1

4.9.14 lIpoBepka ko3 (ppUIIHEHTAa TAPMOHHUK KAJINOpPaTOpPa CHIbI TOKA

4.9.14.1 Kosddumuent rapMoHUK KaymOpaTopa CHUJIBI MIEPEMEHHOTO TOKa OMPEeseTCs

Tab6muna 4.11

JUTsL KaXXJI0ro mpejnena (B ero KoHe4Hou Touke) Ha yactoTtax 1; 5 m 10 k[’ B COOTBETCTBUM C
nanHbIMU TaOuIe! 4.11. M3MmepurensHas cxema mpejactaBieHa Ha pucyHke 4.5, roe CK6-13 -
W3MEPUTEIIb HEIIMHENHBIX UCKAXKEHUN.

3HaueHUS COIIPOTUBJICHUA

R (cm. pricyrox 4.5) Tun conpoTuBieHUs Cuna Toka
1000 Om Pesucrop C2-23-1 kOm £5 % 0XK0.467.081 TY 2 MA
100 Om Pesucrop C2-23-100 OM+5% 0OXO0.467.081 TY 20 MA

10 Om Pesucrop C2-23-10 Om +5 % 0OXO0.467.081 TY 200 MA

1 Om C5-16M-5 -1 Om 1 % B 0X0.467.545 TY 2000 MA
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Pucynok 4.5 - Cxema mpoBepku KodhpumpieHTa rapMOHUK
KamOpaTopa CHIIbI IEPEMEHHOTO TOKA

PeBy.]’IBTaTBI MMPOBCPKU CUHUTAIOT YAOBJIICTBOPUTCIbHBIMU, €CIIN U3MCPCHHOC 3HAYCHUC KO-
s urmenTa rapMOHUK HE MPEBHIIIACT 3HAYCHUH, YKa3aHHbBIX B Tabmuie 1.3.

4.9.15 IIpoBepka BO3MOKHOCTH YCTAHOBKH YaCTOThI

4.9.15.1 ITpoBepka BO3MOXXHOCTH YCTAaHOBKH YaCTOTHI OCYIIECTBIsIETCS Tpuoopom B7-64/1
B PEKMME 4aCTOTOMEPA.

[IpoBepsiemblii mprOOp ycTaHABIMBACTCS B PEKUM KanuOpaTopa HampsDKEHUS EPEMEHHO-
ro TOKa ¢ BBIXOJIHBIM HanpsbkeHuem 10 B wactoroit 1 xI'.

K BBIXOZHBIM THE37aM MTPOBEpSIeMOro mprudopa MOoAKIIYUTE pudop B7-64/1 (B pexume
U3MEpPEHUS YaCTOThI).

[TocnenoBarensHo ycranaBnuBas yactory 0,2; 0,3; 0,5; 0,9; 1,7; 3,3; 6,5; 12,9; 20; 200;
500 u 1000 xI' 3a¢ukcupoBaTh MOKa3aHUe yacToToMepa. Y cranoBUTh yacToTy 100 ' 1 nzme-
pUTH ee.

Pe3ynbTaTthl POBEPKU CUUTAIOT YIOBICTBOPUTEIBLHBIMH, €CIU MOTPEIIHOCTh yYCTAaHOBKU
YaCTOTHI HE MPEBBINIACT 3HAUCHUH, YKa3aHHBIX B Ta0nuie 1.2.

4.9.16 OdopmiteHne pe3yJibTATOB MOBEPKH

4.9.16.1 ITonoxxutenbHbIE PE3yJIBTAThl MOBEPKH OGOPMIISIOT CBHIECTEILCTBOM O MOBEPKE U
KJICHIMEHHEM TOBEpsIeMOro npudopa B MOpPsIKE, YCTAHOBICHHOM METPOJIOIMYECKON CIIy:KOOH,
OCYILIECTBIISIONIEH TTOBEPKY.

B cnydae oTpHuuaTeNbHBIX pe3yabTaTOB MOBEPKU MPUOOP MPHU3HAETCS HEMPHUTOTHBIM K
BBINYCKY B OOpaieHue u npuMmenenue. [Ipu 3Tom aHHYIUpyeTCcsl CBUIETENHCTBO WIJIM TaCUTCS
kieiimo. ITpuGopsl, He moanexalue PEeMOHTY, M3BIMAIOTCS W3 OOpalleHUs U SKCILTyaTallWy,
KpOME TOr0 Ha HUX BBIJAETCS CBUJIETEIBCTBO O HEMPUTOTHOCTH.
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5 XPAHEHUME

5.1 Ilpubop H4-7, a Taxke ycUIUTENh MOTYT XpPAaHUTHCS B OTAINIMBAEMbIX M HEOTAIlJIMBAe-
MBIX XpaHWINIIAX B YIIAKOBAaHHOM BHUJIE.
I'apanTHiiHBINA CPOK XPaHEHHSI C MOMEHTA U3TOTOBJICHUS:
- 60 Mec ¢ MpUEeMKO 3aKa34HKa;
- 30 mec ¢ npuemkoit OTK.
VYcnoBus conepkanus MpruOOPOB B OTAIIIMBAEMBIX XPaHMINIIAX:
- TeMIIepaTypa OKpy»Karolero Boayxa ot 5 go 40 °C;
- BEpXHEE 3HAYCHHE OTHOCUTEIHHOM BIIAXKHOCTH Bo3ayxa 80 % mpu temriepatype a0 25 °C.
YcnoBus conepkanusi mpruOOpPOB B HEOTAIUIMBAEMOM XPaHUJIHILE:
- TeMIeparypa okpyxatomiero so3ayxa ot Munyc 50 mo +50 °C;
- BEpXHEE 3HAaUCHHE OTHOCUTEIHLHOM BIAXKHOCTH Bo3ayxa 98 % npu temmnepatype a0 25 °C.

6 TPAHCIIOPTUPOBAHHUE

6.1 IIpuGop (B TOM YHUCIIE U YCHUIIUTENb) B TPAHCIIOPTHON YITAKOBKE JIOMYCKAIOT TPaHCIIOP-
THPOBAHHUE BCEMU BHJIaMU TPAHCIIOPTA MIPU YCIOBHUHM 3AIIMUTHI UX OT MPSAMOT0 BO3JECHCTBUS aTMO-
chepHBIX OCaJKOB.

[Tpu TpaHCHOPTUPOBAHUM BO3IYLIHBIM TPAHCIIOPTOM HPUOOpP (B TOM YHCIIE U YCHIIUTEID)
ClIeIyeT pa3MellaTh B FTepMETU3UPOBAHHOM OTCEKE.

6.2 IIpubop (B TOM YHCIiEe M YCHIIUTENb) MOXET TPAHCIIOPTUPOBATHCS MPH TEMIIEpaType
oKkpyKatotero Bo3ayxa oT MuHyc 50 mo +50 °C u oTHOCHUTENTBHOUN BIaXHOCTH HE Oosee 98 %
pu teMmeparype 25 °C.

7 YTUJIN3AUSA
7.1 O0mme ykazanus

7.1.1 Ilpubop H4-7 oTaensHO WM B KOMIUIEKTE C YCHIIUTENIEM HANpPSKEHUS - CTaHAAPTHOE
JIEKTPOU3MEPUTENIBHOE YCTPOHCTBO. OHO HE COAEPXKUT B3PBIBOONACHBIX, IOXKAPOONACHBIX,
PallMOAKTUBHBIX, PTYTHOCOJAEPKAIIMX M Jp. KOMIIOHEHTOB, CIOCOOHBIX NPUHECTH YIIEpO
HACEJICHUIO UM OKPYKaIoLIeH cpene.

VYTunuzanusi IparMeTayioB B COCTaBe 3JEKTPOHHBIX KOMIIOHEHTOB HE MPEACTaBIISIETCS
HKOHOMHYECKH 11e7IECO00pa3HOM.

[To 3TMM nmpuYrHaM 00S3aTENBHBIX MEPOIPHUITUN MO MOATOTOBKE M3ACIHM K yTHIN3ALUU
Het. [Ipemyiaraemple HIKE MEPOIIPHUSTHSL HOCAT PEKOMEHIaTEIbHbIN XapakTep.

7.2 MeponpusiTusi 10 NOATOTOBKE K YTHJIM3ALNHU

7.2.1 P KOMIIOHEHTOB - MPELU3UOHHBIE PE3UCTOPHI (IIPOBOJIOYHBIE U (OIBIOBBIE), CTAOU-
JIUTPOHBI UCTOYHHKA OMOPHOTO HAINPSHKEHUS - OTHOCATCS K 3JIEMEHTaM, 'CTapeHHe" KOTOPBIX B
pabouux WM YCIOBUAX XPaHEHHS TOJIBKO YIIyUIIaeT UX CTaOMIbHOCTb.

B npubope (c ycunurenem) umeetcs: 6osee IByX ACCATKOB TaKMX KOMIIOHEHTOB. X cyM-
MapHasi CTOUMOCTb npubmmxkaercs kK cymme 400 nomtapos CIIA.

7.2.2 TlpennpusitTie-u3roTOBUTEIh TOTOBO MPHOOPECTH 3TH KOMIIOHEHTHI IO OCTATOYHOMN
CTOMMOCTH, OIJIATHB PAcXO/Ibl 33 IEMOHTAX U MEPECBUIKY (MPH UX pabOTOCIOCOOHOCTH).

WuTepecyroniyie M3roTOBUTENS KOMIIOHEHTHI MaPKUPOBAHbI METKOW KPAaCHOTO LIBETA.
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NPUJIOXEHTHUE A
(00s13aTeIBHOE)

OUJILTP
A.1 Haznauenue

A.1.1 ®OunbTp rapMOHUK, BHEITHUNA BUJl U TIEPEAHSS MAaHEIb KOTOPOrO MPEICTaBICHBI Ha
pucyHkax A.2 u A.3 COOTBETCTBEHHO, IPEJHA3HAYEH I U3MEPEHUS TaApPMOHUK BBIXOJHOIO Ha-
npsbKeHus kanmmoparopa Ha yactotax 100, 200, 300, 500 u 1000 xI'11.

A.1.2 Ilpu ucrons30BaHUM (UIBTPA OCYIIECTBISETCA TOJaBlIeHHE (PEXKEKIHs) MEepBOH
(OCHOBHOI) TapMOHMKH BBIXOJHOT'O HaIpsKeHUs. Bce ocTanbHble KOMIIOHEHTHI CIIEKTPA BBIXO-
HOTO HAIMPSHKEHUS MPOXOAT Yepe3 GUIBTP ¢ MUHUMAIILHBIM OCITa0JICHHEM.

A.2 llpuHIMn gecTBUs

A.2.1 ®unpTp mpexacraBisgeT coboil nBoiiHON T-00pa3Hbil MOCT (pucyHOK A.l), yacrora
PEXKEKIMH KOTOPOTO omnpeensiercs hopmyroit (A.1):

1
0= A.l
2nRC @&
R R
— T
L
>— <
Bxon Bbixoa
C R
» C
I Il
I Il
Pucynok A.1

N3meHnenrneM eMKOCTeH U pe3UCTOPOB OCYIIECTBIISETCS TEpecTpoiika (GUiIbTpa 1Mo 4acToTe
Ui o0ecTieueHusl 3aJaHHOTO TIOJABJICHHS TIEPBOM TaApPMOHHMKH YaCTOT, T€HEPUPYEMBIX IMPOBE-
psieMbIM UCTOYHUKOM. Takux gactoT math: 100, 200, 300, 500, 1000 kI 1.

A.2.2 Cxema snieKTprudecKas MpUHIUIHAIbHAs QUIbTpa (pUCYHOK A.4), IepedeHb dIIeMeH-
TOB KOTOpO# mpuBeieH B Tadimie A.l, cogepxut aenurens HanpsokeHus Rl, R2, peanu3syromuit
paboty ¢umibTpa ¢ AByMs ypoBHsSMU cuTHaAIOB 2 U 20 B. Pe3ucropbl AenUTENs BBITONHSIOT
¢byakuuro Harpy3ku (1 kOm ms curnana 20 B u 100 Om ayis curnana 2 B).

[Nepexmtouarens S1 moakiIrovaeT miedn aenuTens Ko Bxoxy ¢mibtpa. [Ineun T-o6pasznHbix
MOCTOB COCTOAT U3 KOMMyTUpyeMbIx nepekitouareneM S4 (<HACTOTA kI'u») konaeHcaTtopoB
(CL...C15), pesucropoB R3, R4, R6 u noakitouaeMbIx K HUM mnepekiarodaTtessiMu S2 u S3 pesu-
ctopoB RS...R37. [locnenaumu obecrnieunBaeTcs rpydas HacTpoiika GuabTpa, a MjaBHas - Iepe-
MEHHBIMHU pe3uctopamu RS, R7.

A.2.3 PacnonokeHue 31eMeHTOB (UIIbTpa MPEACTABICHO Ha PUCYHKE A.S5, a pacrosoxke-
HUE 3JIEMEHTOB Ha rajerax nepekitovareneid S2...S4 npeacraBieHo Ha pUCyHKe A.6.

A.3 Ilopsinok padboTsI

A.3.1 [Nopsnok pabOThI 3aKJIF0YAETCS B CIEAYIOIIEM:

- YCTaHOBHUTH MpENeJl, COOTBETCTBYIOUIMIA YPOBHIO KOHTpOJMpyemoro curHaia (20 wmum
2 B);

-MoJaTh Ha BXOJ (UIIbTpa CUTHAJ, a K BBIXO1Y (GUIIbTpa MOAKIOYUTH OocUuiuIorpad ¢ uyB-
CTBHUTEIBbHOCTEIO 1-5 MB/cMm;
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- TOYHO HACTPOUTH QUIHTP HA MAKCUMaTIbHOE MOJAaBIICHNE TIEPBOM TAPMOHUKH MOCIIEI0BA-
TEIBLHBIMU JCHCTBUSAMH OpTaHaMH Tpy00i M TUTABHOM MOJICTPOUKH.
Hacrtpoiika BbINOSHSAETCS OO0 JOCTHKEHHS MHUHUMAJIbHOTO YPOBHSI CHUTHaja Ha BBIXOJIE

¢bunsTpa.

OUNLTP
YACTOTA(KI L) MOOCTPOWKA 1
200 390 500 5 6 7
100 1000 | 4 8 /\
: e
2 10 nnABHO
1 rryso 11
20V MOOCTPOWIKA 2
5 % 7
oV 4 8 /'\
BXOO  BbIXOnd 3 9 @
2 10 nnABHO

o}

1 rpyso 11

Pucynox A.2 - Baemawuii Bug puiabTpa
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Ta6muma A.1 - Tlepeuens aneMeHTOB QUIBTPA

O6o3Haue- HaumenoBanue Konmue-
HUE CTBO
Konpaencarop
C1 K10-17- 16 -M1500-2000 n® = 10 %-B 0X0.460.107 TY 1
C2...C4 K10-17- 16 -M1500-1000 n® + 10 %-B 0X0.460.107 TY 3
Cs5, C6 K10-17- 16 -M1500-510 n® * 10 %-B 0X0.460.107 TY 2
C7 K10-17- 16 -M1500-680 n® + 10 %-B 0X0.460.107 TY 1
C8, C9 K10-17- 16 -M1500-330 n® * 10 %-B 0X0.460.107 TY 2
C10 K10-17- 16 -M1500-390 n® =+ 10 %-B 0X0.460.107 TY 1
Cl1l1...C13 K10-17- 16 -M1500-200 n® + 10 %-B 0X0.460.107 TY 3
C14,Cl15 K10-17- 16 -M1500-100 n® * 10 %-B 0X0.460.107 TY 2
Pesucropsl
R1 C2-29B-1-910 Om =1 % -1,0-b 0XKO0.467.099 TY 1
R2 C2-29B-0,062-100 Om £ 1 % -1,0-b 0XKO0.467.099 TY 1
R3, R4 C2-29B-0,062-1,1 kOm 1 % -1,0-b 0X0.467.09 TY 2
RS CII13-4]IM-0,25-220 Om £ 20 %-A 0XO0.468.404 TY 1
R6 C2-29B-0,062-470 Om £ 1 % -1,0- A 0XK0.467.099 TY 1
R7 CII4-1A-0,25-100 Om = 20 %-A-BC-2-20 0XO0.468.365 TY 1
RS8...R17 C2-29B-0,062-47 Om =1 % -1,0-b 0XKO0.467.099 TY 10
R18...R37 C2-29B-0,062-91 Om =1 % -1,0-b 0XKO0.467.099 TY 20
S1 Tymb6nep MT1 0100.360.016 TY 1
S2 [Mepexmrouarens  TII'3-11111H B 0100.360.048 TY 1
S3 [Tepexmouarens  [II'3-11112H B 0OH00.360.048 TY 1
S4 [lepexmrouarens  [1'3-5114H B 0100.360.048 TY 1
X1, X2 Pozerka mpubopnas CP-50-73 ©B BPO.364.010 TY 2
X4 Knemma $1b14.835.018 1
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X4

Pucynok A.4 - Ilnan pa3melieHus 31€MEHTOB

Pucynox A.5 - PacnionoskeHue 3J1eMEHTOB Ha TAJIETHBIX MEPEKIIIoYaTeNsax GuiabTpa
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MNPUJIOXEHUE b
(00s13aTeIBHOE)

Pacmu¢poBka MHPOPMANHMOHHBIX TUATHOCTHYECKHUX COOOILIEHM,
BbIIaBaeMbIX HA HHAUKATOp KaauOparopa H4-7

b.1 IIpu pabote kamubparopa H4-7 miata mporeccopa MOKET BBIBOJUTH Ha MHAUKATOP
JMarHOCTHYECKHE COOOIEHNS, CITUCOK KOTOPBIX MPUBEIEH HUXKE.

b.2 B cnydae HeucrpaBHOCTH Mpolieccopa Ha TadJIo WHAWKATOpa MpuOOpa MOSBISIOTCS
CJIEIYIOIINE COOOIIECHUS:

- "ERROR 10" - meBoccranosuMast omroka DH3VY: mocie naxxatus kuonku "ENTER V,
I" nmpubop mpoussenet 3anonuenue IH3Y ucxomupiMu koHcTaHTamu u3 [13Y mpubopa; mocne
3TOr0 HEOOXOMMO MPOU3BECTH MOIHYIO KAIMOPOBKY IpUOOpa;

- "ERROR 11", "ERROR 12" - BoccranoBumas ommbOka DH3V: mocie Ha)xxaTus KHOIIKU
"ENTER V, I'" npubop mpoussener BoccraHOBIeHHUE cogepxumoro DH3Y;

- "ERROR 13"- anmapatnas omuboka OH3Y: He BeImosHIETCS TPOTOKO CBsI3H «[2C».

b.3 B ciyuae ommnOku oneparopa Ha TalJI0 HHIUKATOPA MOSIBIISIOTCS COOOIIECHUS:
"ERROR 20" - 110ompITKa BBECTH CIUIIKOM OOJIBIIOE YHUCIIO;
"ERROR 21" - BBognMOe HanpspKeHUE (TOK) BBIXOUT 3a BEIOpaHHBIN Tpeelt;
"ERROR 22" - momnbITKa BBECTH OTPHUIIATEIbHOE HaIpsbKeHHe (TOK) B pexxkumax "Hz",

"kHz";

- "ERROR 23" - mombITKa KaTMOPOBKHM HE Ha KaJTUOPOBOYHOM yacToTe B pexkumax "Hz",
"kHz";

- "ERROR 24" - BBoguMas kamuOpoBOYHAss KOHCTAHTA CIHUIIKOM OTJIMYAETCS OT MCXO/I-
HOI;

- "ERROR 25" - cnumkom 60bIias KaauOpoBOYHAS KOHCTAHTA TP KaTHOPOBKE OKTAT;

- "ERROR 26" - nomnbITka KaJIMOPOBKU MpPU BBIKIIOYEHHOM TyMOJiepe pa3pelieHHs Ka-
TUOPOBKU;

- "ERROR 27" - BBoIUMOE HanpspKeHUE (TOK) BBIXOTUT 32 BO3MOXKHOCTH IIPUOOpa;

- "ERROR 28" - BBoiMO€e HanpsiKeHUe (TOK) BBIXOJUT 32 YCTAHOBJIEHHBIA ONIEPaATOPOM
YPOBEHb OTpaHUYECHHUSI.

b.4 Tlpn ommbkax cBsizu 1o kanaimy uHTepdeiica RS-232C Ha Tabio mosBistoTcs coo0-
LICHUSA:

- "ERROR 51" - mepenosiHeHne BXoaHOTO Oydepa: oOblUHAS MpHUUMHA — HE Ta 4acTOTa
(me 9600 6ox);

- "ERROR 52" - HenoHsATHast KOMaHAa: OObIYHAS PUYKHA - OITHOKA oTieparopa.

B.5 Ilpoune coobieHus:

- "PAUSE" - npubop 3ansaT 3anuceio B DH3Y u He MOkeT pearnpoBaTh Ha Ha)kaTHE
KHOIIOK IIepeiHEN TIaHeH;

Buumanue! - BrikitoueHne mUTaHHUS B 3TOM COCTOSIHUM MOXET NMPUBECTH K CTHUPAHUIO
OH3Y

- "ERROR 19"- mpubop HE MOKET TOYHO BBHICTABUTH 3aJJaHHOE HAIPsDKEHUE (TOK);

- "ERROR 60" - neucnpaBHocts uHTepdetica KOII: obbrunas npuunHa - ommobKa ore-
paTtopa, JOoIMyIIeHHas TPU KATMOPOBKE OKTal, OJTHAKO, BO3MOKHA M HEMCTPAaBHOCTH muiathl [IAIL.
[Tpy BOBHUKHOBEHHMHU ATON OLIUOKU CIEAYET HE TOJIHKO MPOBEPUTH MPABUILHOCTh KOHCTAHT OK-
TaJ, HO U CTBIKOBKY OKTAaJl: JJisl JIT0OO KOHCTAHThI OKTaJa MpUOOp JOKEH UMETh BO3ZMOKHOCTh
BBICTaBHUTH TO JK€ HANPsDKEHUE O0siee MIaIIINMH OKTa1aMU;

- "ERROR 40" - meperpy3ka miatsl LIAIL. Ecau 310 cooOuienne mosBisieTcst 6e3 BUIU-
MBIX MPUYHH WA, HA000POT, HE MOSBISACTCS MPU JEHCTBUTENBHON MEeperpy3Ke, TO 3TO CBHIIE-
TEIBCTBYET O HEUCIPABHOCTH Mpudopa.
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