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HacToswee pykoBoAcCTBO no akcnnyaTtauum (P3) npegHasHayeHo Ans o3HakoMeHus
C YCTPOMUCTBOM M NpUHUMMIOM paboTbl umdpoBoro BonbTamnepdasomeTpa PC-30 (B
JanbHenwem — npubop) M COoOepPXKUT CBedeHUda, Heobxoaumble Onsi npaBUbHOM
aKcnnyartaumm, Mepbl 6€30NacHOCTM U METOANKY MOBEPKW.
Mpnbop cootBeTcTByeT rpynne 4 no FOCT 22261.
Pabouune ycnosusi npumeHeHus npubopa:
- Temnepatypa oT MuHyc 15 go nntoc 50 °C;
- BepxHee 3HayeHue oTHocuTenbHou BnaxHoct 90 % npu temnepatype 30 °C.
HopmanbHble ycnosus no n. 4.3.1 TOCT 22261:
- TemnepaTypa OKpyxatoLiero Bosayxa ot nntoc 15 go nntoc 25 °C;
- OTHOcuTenbHasa BrnaxHocTb Bo3ayxa ot 30 go 80 %,;
- atMmocdepHoe agasrieHue ot 84 oo 106 klla (o1 630 go 795 MM pT. CT.).
Mpnbop BbINONHEH B Kopnyce ucrnonHeHus 1IP54 no NOCT 14254.
Mo anekTtpobesonacHocTn npudop cootBeTcTByeT TOCT IEC 61010-1-2014.
Mo anekTpomarHMTHOM coBMecTUMocTu npudop cootsetcteyeT FTOCT P MOK
61326-2014.
B cBA3M C MNOCTOSAHHLIM COBEPLLUEHCTBOBAHMEM MNPUOOPOB BO3MOXHbI HEKOTOPbIE
pacxoXaeHnss Mexay BbliNyCcKaeMbiMU U3OENUSAMU U KOHCTPYKLMEN, ONUCAHHOW B AaHHOM

PYKOBOACTBE.

& BHumanue! lNeped eknoyeHuem rpubopa 03HakoMbmeck ¢ Hacmosiuum P3.

|:| Kopniyc npubopa umeem ycuneHHyt u3onsyuto

CAT |1l 600B Kamezopusi 6e3onacHocmu



1 ONMMUCAHUE U PABOTA
1.1 HasHauyeHne BonbTamnepgasomeTpa

Mpnbop npegHasHaveH Ans:

- N3MepPEHNA ,EI,eIZCTByIOLLl,I/IX 3Ha4YeHnn nepemMeHHOro HanpaxeHma n Toka,

n3mMmepeHnsa HarnpaxeHmnAa NnoCToOAHHOIroO ToOKa,

TOKOM, MexXay TOKaMWU;

N3MEPEHNN aKTUBHOWN, peakTUBHOW, MOSTHOM MOLLHOCTW;

n3mepeHusi asoBbIX YIMOB MeEXAY HanpsiKeHUsIMU, MeXay HanpsikeHUsiMu u

- NAMepeHNA 4YaCToThbl HANpAXeHnAa n CUJibl NEPEMEHHOIo TOKa,

- NoKasaHua pacxoga notpebnsemMmon anekTpoaHeprum (KBT-v);

- MOKas3aHUs ypPOBHEWN BbICLUMX FAPMOHUK WU YPOBHEWN HENMUHEWHbIX WUCKaXXeHUN OIS

OLEHKN Ka4yeCTBa 3J1IEKTPOIHEPIUN;

- MHAMKaUWW nopsiaka YepenoBaHms as.

1.2 OCHOBHbIE METPONOrMYeckne XxapakTepucTukm npmeeneHsl B Tabnuue 1.

Tabnuua 1.1 — OCHOBHblE METPOSIOrMYECKNE XapaKTEPUCTUKM

Xapakrepuctuka

3HauyeHune

1 N3amepeHne HanpshkeHUs1 NepeMeHHOro Toka

[wanasoH namepeHun 4enCcTBYIOLEro 3Ha4YeHUs HanpsXKeHns
nepemMeHHoro Toka, B

ot 0,30 go 99,99
o1 100,0 no 700,0

Mpenenbl gonyckaemowm OCHOBHOWM abCONOTHOM NOrpeLLHOCTH
N3MepeHns EeNCTBYHOLLEro 3Ha4YEHUSA HanpsXXKeHns
nepemMeHHoro Toka, B

+ (0,005-U + 30 e.m.p.), npn U<10 B
1 (0,005'U + 3 e.m.p.)

Pabouuin gnanasoH 4actoT, 'L,

ot 45 o 55

2 Vlsmepel-me HanpsaXxeHnda NOCTOAHHOIO TOKa

[JunanasoH namepeHun HanpsXKeHnsi MOCTOSAHHOro ToKa, B

o1 0,30 go 99,99
ot 100,0 go 700,0

Mpeagensl gonyckaemown OCHOBHOWM abCONOTHOWM NOrPELLUHOCTH
N3MEpPEHUST HAaNPsKEHUS1 NOCTOSAHHOMO Toka, B

+ (0,005-U + 30 e.m.p.), npn U<10 B
+ (0,005-U + 3 e.m.p.)

3 U3mepeHue cusbl nepeMeHHOro Toka

[unanasoH namepeHun AencTByOLEro 3Ha4YeHNa nepeMeHHoro
ToKa, A:
- ¢ gaTynkamm TokonameputenosHbiMn KTUP-30 n KTU-30

- C AaTynkom TokomameputenbeHbiMm KTUP-500

- ¢ gatynkamm TokonameputenosHbimmn NMTUP-3000 1 MTU-3000

ot 0,0030 go 0,0999;
o1 0,100 go 9,999
o1 10,00 pno 40,00

ot 0,20 go 99,99
o1 100,0 o 500,0

ot 1 go 3000




MpogomkeHne Tabnmubl 1.1

XapakrepucTuka

3HayeHune

Mpenensl gonyckaemon OCHOBHOW abCONOTHOM NOrpeLLIHOCTH
N3MepeHnsa EeNCTBYIOLLEro 3Ha4YEeHNA NepeMeHHoro Toka, A:
- ¢ fatynkamm TokonameputenosHbiMn KTUP-30 n KTU-30

- C gaTtymkom TokouameputenbHbiM KTUP-500
- C JaTymkamu TokomameputensHbimu MTWP-3000 n MTIA-3000

+(0,01-I+ 30 e.m.p.), npnI<0,1 A
1+ (0,01 1+ 3 e.m.p.),

% (0,015 1+ 3 e.m.p.)
+ (0,0251 + 4 e.m.p.)

Pabounin gnanasoH vactor, Ny,

oT 45 po 55

4 U3mepeHue akTUBHOW, PeaKTUBHOM U NOJTHOW MOLLHOCTEeN

[vnana3oHbl un3MepeHW akTmBHonm mowHoctn P (BT),
peakTnBHON MoLLHOCT Q (Bap)* 1 norHon moLHocTh S (B-A)*:
- ¢ fatynkamm TokonameputenosHboiMn KTUP-30 n KTU-30

- C gaT4ynkoM TokonameputenoHbim KTUP-500

- C gatynkamm TokonameputenosHbimu NMTUP-3000 1 MTU-3000

o1 0,001 go 9,999 kBT (kBap,
o1 10,00 go 21,00 kBT (kBap,

KB-A)
KB-A)

ot 0,005 go 9,999 kBT (kBap,
o1 10,00 go 99,99 kBT (kBap,
o1 100,0 go 350,0 kBT (kBap,

kB-A)
KB-A)
KB-A)

o1 0,100 go 9,999 kBT (kBap, kB-A)
o1 10,00 go 99,99 kBT (kBap, kB-A)
ot 100,0 go 999,9 kBT (kBap, kB-A)
o1 1000 go 2100 kBT (kBap, KB-A)

Mpegensbl gonyckaeMon OCHOBHOW abCONOTHOM MOrpeLLIHOCTH
N3MepeHUs NOMHON MoLHOCTH, B-A:

- ¢ gatyukamu TokonameputensHbiMu KTUP-30 n KTIA-30
- C faTyukom TokonameputenoeHbim KTUP-500
- ¢ garymkamu TokounameputensHbiMu NMTUP-3000 n MTK-3000

1 (0,015:]X| + 3 e.m.p.)
+(0,02-|X |+ 3 e.m.p.)
+ (0,03:|X] + 5 e.m.p.)

Mpegensl gonyckaemMon OCHOBHOW abCoMTHOW MOrpeLLIHOCTH
N3MepEHNS aKTUBHOW MOLLHOCTH, BT:

- ¢ gaTymkamm TokomameputensHbiMn KTP-30 n KTU-30
- C AaTtyukom TokouameputenbHbiMm KTUP-500
- C gatynkamm TokonameputensHbimmn NMTUP-3000 1 MTU-3000

1 (0,02-|X| + 5 e.m.p.)
+ (0,025 X |+ 5 e.m.p.)
+ (0,035:|X| + 15 e.m.p.)

Mpenenbl gonyckaemon OCHOBHOW abCOMNOTHOWM NOrpeLLIHOCTH
N3MEPEHNST PEeaKTUBHOM MOLLHOCTH, Bap:

- ¢ gatyukamu TokonameputensHbiMu KTUP-30 n KTIA-30
- C JaT4MKom TokomamepuTensHbiM KTVP-500
- ¢ gartymkamu TokonameputensHbiMu NTUP-3000 n MTK-3000

1 (0,02:|X|+10 e.m.p.)
(0,025:|X]+20 e.m.p.)
(0,035-|X|+25 e.m.p.)

+
+

5 NsmepeHune YyacToTbl NepeMeHHOro Toka

[nanasoH namepeHus Yyactothl, [y

ot 45,00 pno 55,00

Mpegensl gonyckaemMon OCHOBHOW abCoNTHOW MOrpeLLIHOCTH
N3MEepPEHNS YacTOTbl NEPEMEHHOro Toka, My

+ 0,05

6 UamepeHue yrna casura ¢pas mexay nepBbiMU rapMOHUKaMU
HanpsiKeHUs1 U TOKa, TOKa U ToKa

Hanps>XeHnsa n HanpsHxXeHus,

[wvana3oH namepeHuns yrna casura gas B nosioce 4acTtoT oT 45
'y oo 55 Iy, rpagycos

oT—179,9 0o 180,0

Mpenensl gonyckaemon OCHOBHON abCONOTHOM NOrpeLLIHOCTH
n3mepeHus yrna casura a3 Mexay HanpskKeHuem u
HanpshKeHnem, rpagycos

B Ananas3oHe ot 1,0 no 10 B

B Anana3oHe cB. 10 go 700 B

25
+0,5




MpogomxkeHne Tabnumubl 1.1

XapakrtepucTuka 3Ha4yeHne

Mpegensl gonyckaemon OCHOBHOW abCONOTHOWM NOrpeLLUHOCTH
namMepeHus yrna casura gas Mexay HanpsbkeHMeMm 1 TOKOM
npu HanpsbkeHun 6onee 10 B, rpagycos.:

- ¢ gaTynkamm TokonameputenosHbimn KTUP-30 n KTU-30

B AnanasoHe ot 0,005 oo 0,03 A +3,5
B Ananas3oHe cB. 0,03 0o 0,3 A +1,2
B AgnanasoHe cB. 0,3 0o 30 A +0,8
- C AaT4nkom TokomnameputenoHbim KTUP-500

B Anana3oHe o1 0,2 go 10 A +1,2
B Ananas3oHe cB. 10 go 500 A +0,8

- C AaTynkamum TokonameputenoHbimmn NMTUP-3000 n MTU-3000
B gnana3oHe ot 10 go 3000 A +2

Mpeaenbl gonyckaemown OCHOBHOW abGCOMNOTHOWM NOrPELLHOCTH
n3mMepeHus yrna casura a3 Mexay TOKOM U TOKOM, rpagycoB:
- ¢ gatyukamu TokonameputensHbiMm KTUP-30 n KTI-30:

B gnanasoHe ot 0,005 0o 0,03 A +4
B AnanasoHe cB. 0,03 0o 0,3 A
B Anana3oHe cB. 0,3 0o 30 A

- C AaTynkom TokomnameputenbHbim KTUP-500:
B Anana3oHe ot 0,2 go 10 A +
B ananasoHe ot 10 go 500 A +

- C gaTtyukamm TokonameputensHbimu NTUP-3000 m MNTK-3000
B Anana3oHe ot 10 go 3000 A +3

7 BbluncneHue koadpcuumeHtTa mowHocTtu Kp

[unana3oH BblumcneHns Kp ot -1,00 oo 1,00

MpumevaHms:

U — nsmepeHHoe 3HavyeHne HanpsbkeHus, B; | — namepeHHoe 3HavyeHne cunbl Toka, A;

€.M.p — eauHMua Mnaglwero paspsaa;

X=U-1;

* — [nanasoH oToOpaxaeMoW aKTMBHOM W peakTMBHOM MOLUHOCTM OnpedensieTca AmanasoHoM
NMOJIHON MOLLHOCTH

HOHOHHMTeanbIe norpeLwHoCcTn

Mpenenbl gonyckaemon OOMNOMHUTENbHOW MOrpeLlHOCTM U3MEPEHWUA HaNpPsKeHUs!, CUMNbl, akTUBHOM,
peakTUBHOM N MOJSTHON MOLLHOCTM MEPEeMEHHOro TOKa, HanpsiKeHWs NMOCTOSIHHOIO TOKa, BbI3BAHHOM
n3aMeHeHMeM TemnepaTypbl B pabodem gmuanasoHe, + (0,005 0T OCHOBHOW MNOrPELLUHOCTW)

Mpenensl gonyckaemon OOMNOMHUTENBHOM NOrPELLUHOCTU U3MEPEHUN HaNPSKEHUs, CUIbl, aKTUBHOWN,
peakTMBHOMW M MOSIHOM MOLLHOCTU MEPEMEHHOr0 ToKa, KO3dhUUMEHTa MOLLHOCTM, HanpsXeHus
NMOCTOAHHOIO TOKa, BbI3BAHHOW W3MEHEHVEM OTHOCUTENbHOM BMaXHOCTU OKpyXKatoLlero Bo3gyxa B
pabodem gnanasoHe, + (0,005 0T OCHOBHOM NOrPELLHOCTI)




1.3 O6Lme TeEXHNYECKME XapaKTEPUCTUKN
1.3.1 lpnbop obecneunBaeT aBTOMaTMYECKOE MEPEKNIOYEHNE AMana3oHOB U

onpegeneHve eanHUL, nsmepeHus

1.3.2 Mpn BbIKAOYEHUN, NPMOOP COXpaHAET, a Npu BKIIHOYEHUM BOCCTaHaBNUBAKOT
HaCTPOWKM NOCNEeAHEr0 N3MEPEHNA.

1.3.3 [llpnbop coxpaHsieT pe3ynbTaTtbl WU3MEPEHUA C BO3MOXHOCTbIO OOMeHa
AAHHBIMUW C BHELLUHUM YCTPOMUCTBOM (KOMMNbIOTEPOM) Mo 6eCnpoBOgHON CBSA3N.

1.3.4 B gByx(asHoM (M305IMPOBAHHOM) PEXUME N PEXUME N3MEPEHUST MOCTOAHHOMO
HanpskeHns mexay rpynnamu rHe3g N(Na)-A n B(Nc)-C obecneunBaeTtcs ranbBaHu4eckas
pasBsaska go 1000 B.

1.3.5 [JnanasoH HanpsikeHus nutaHuna ot 7,5 0o 5,2 B. MNuTtaHue ocylwiectsnseTca oT
Hukenb-metTann-rmgpugHoro (Ni-Mh) akkymynatopa ¢ HOMWHambHbIM HanpshkeHnem «6 By,
eMKoCTblo «2000 MA/4» uMnM OT NATU CMEHHbIX 3NIEMEHTOB NUTaHMs Tunopasmepa AA,
yCTaHaBnMBaeMbix B 6aTtapenHom oTceke. [lonyckaeTcss NnpUMeEHeHne NaTu akKyMynaTopoB
Tunopasmepa AA HOMUHaNbLHOro HanpsXkeHus «1,2 By».

1.3.6 lNpnbop obecneunBaeT CaMOKOHTPOSb HANPSKEHUS nNUTaHus. [1pyu CHUXKEHUU
HanpsbkeHus ot 5,2 B go 5,0 B nponcxoaunT OTKNIOYEHME.

1.3.7 Bpemsi roToBHOCTU npubopa npu BKAOYEHUN NnTaHUA He Bonee 3 C.

1.3.8 Bpemsi HenpepbiBHOM paboTbl 6e3 BKITHOYEHHOrO pexunma aHeprocbepexeHust
He MeHee 8 4acos.

1.3.9 B npubope peann3oBaHO OTKIOYEHNE WHOMKALUM WM NUTaHUA Npu
ANUTENBbHOM Hencnonb3oBaHun. [lapameTpbl OTKNIOYEHNSA HAacTpanBaeMble.

1.3.10 YpoBeHb 3awuTbl NPOrpamMMHOro obecnedyeHusi OT HenpegHaMEepPEeHHbIX W
npeaHamepeHHbIX N3MEHEHWNA «BbICOKNINY.

1.3.11 MowHocTb noTpebneHus, He 6onee, 2 BT.

1.3.12 Macca, He bonee, 0,8 kr.

1.3.13 NabapuTHble pa3mepsl, He 6onee, 60x105x245 mm.

1.3.14 Cpok cnyx6bbl, He MeHee, 8 ner.

1.4 3nekTtpuyeckasd MNPOYHOCTb, COMPOTMBIIEHNE U3ONSAUMN N YCTOMYMBOCTb K
3NEeKTPUYECKUM neperpyskam

1.4.1 N3onsauma npubopa BblaepXMBaeT B HOPMalibHbIX YCIOBUSX B TedeHue 1
MUHYTbl OENCTBUE HanpsiKeHUEM MOCTOSAHHOrO ToKa MexAdy 3aMKHYTbIMW rHé3gamu wu

kopnycom 7,3 kB.



1.4.2 OnekTpuyeckoe COMpOTMBIIEHNE U30MSAUMN B HOPMarbHbIX YCNOBUSAX MeEXAY
3aMKHYTbIMW THE34amMu 1 kopnycom He meHee 20 MOwm.

1.4.3 B pgByxcasHOM pexuvme U pexume U3MepeHUs MOCTOSHHOIO HanpshKeHus,
n3onaAumnsa Mexagy 3amMkHyTbiMu rHésgamu N(Na)-A u 3amkHyTbiMu rHé3gamu B(Nc)-C
BblAEPXMBAET B HOPMarbHbIX YCIOBUAX B TedeHne 1 MUHYTbI 4ercTBme Hanpsxenna 1,1 kB
yactotom 50 'y

1.5 KomnnekTHOCTb

KomnnekT noctaBku BonbTamnepdasomeTpa B COOTBETCTBUM C Tabnmuen 1.2.

Tabnuuya 1.2 - KoMnnekT nocTaBku

HanmeHoBaHue Konuyectso
1 Bonbtamnepdasometp PC-30 1 wr.
2 PykoBoacTtBo no akcnnyatauum PAINM.411259.001P3 1 aka.
3 brnok nutaxus 1 wr.
4 Kabenun nameputenbHble, AnmMHon 1,5m, UBETHbIE 4 WwrT.
5 3axnm Tnna «kpokoaun» 4 wr.
6 Bluetooth-USB agantep 1 wr.*
7 CyMKa onsi nepeHoCcKku 1 wr.
8 baTtapenHbin otcek PAINM.436244.007 1 wr.

9 laTumkn ToKOn3mMepuTenbHble (yKasbiBalOTCA Npu 3asiBKe):

knewm TokomsmeputenoHble KTU-30 PAINM.418114.009

knewm TokonsmeputenoHole KTUP-30 PAINM.418114.007

knewwm TokonameputenoHble KTUP-500 PAINMM.418114.011

AaTymk rmbknn TokonameputensHoln NMTUP-3000 PAIMM.418114.010

AaTynk rmbkun TokonameputensHoin MNMNTA-3000 PAINMM.418114.008

MpumeyaHue: *- noctaBnaeTcs NO OTAENbLHOMY 3akaasy.

1.6 YcTponcteo n pabota

OpraHbl ynpaBneHusa, WHOMKAUMW U CUrHanbHble pas3bEMbl pacnonaralTcs Ha
nepeaHen naHenu npmbopa, nHpopmaunsa BbIBOAUTCA Ha LIBETHON XNOKOKPUCTaNINYeCKni
nugukatop (XKKW). lMogswxkHas 3awuTHas naHenb, 3akpbiBaeT MWMHAWKATOP WM KHOMKK
ynpaBneHus. MHe30o Tuna «pKek» BHWU3Y npubopa npegHasHavyeHo AN MNOAKNHYEeHUs
6noka nNuTaHua Npu 3apsiake akkymynsaTopa (LeHTpanbHbIA WTbiPpb — «MUHYC» NMUTaHMUSA).

PC-30 cHabxE&H MarHMTHbIMW Aep)XaTensmu, 4YTO MO3BONSET, MpM HeobXoaMMOoCTH,




onepaTuBHO KpenuTb NpmMbop Ha cTarnbHblE NOBEPXHOCTU, B TOM YUCHE, C NTAKOKPACOYHbIMMU
NoKpbITUSAMKU. 3mepeHne napameTpoB CETU OCHOBAHO Ha OOHOBPEMEHHOM W3MEpPEHUN
MrFHOBEHHbIX 3HA4YeHUN ToKa W HanpsbkeHusa. B xoge umdpoBon o6paboTkm curHanos
NCNONb3yTCA anropuTMbl 06paboTkn BO BpeMeHHOW obnactu (unbTpaund, onpeaeneHne
AENCTBYIOLWNX 3HAYeHUM M T.4.) U B 4YacTOTHOW obnactu (OuckpeTHoe npeobpasoBaHue
dypbe Ona onpegeneHvs NepBbiXx ABaguatv KOMMMEKCHbIX rapMOHUK curHana). lNocne
umcdpoBon 06paboTKM CUrHaANoOB onpeaensarTcs d¢as30Bble  XapakTEPUCTUKU  CETH,
AENCTBYIOLINE 3HAYEHUS] TOKOB W HANpPsSBKEHWA, 3HA4YeHUst MOLLHOCTEN (aKTMBHas,
HeakTMBHasd, NoSiHas MOLLHOCTb M T.4), BbIYMCNATCA YPOBHU FAPMOHUYECKNX UCKaKEHWNI
TokoB U HanpsbkeHun (THDI v THDU). [AByxdasHbi pexmm — U30NMPOBAHHbLIA, MpU 3TOM
N3MepeHne Hanps>)KeHUs1 NPOMUCXOANT NO ABYM raribBaHWYECKN pa3Bs3aHHbIM KaHanam.

B npubope peanu3oBaHO aBTOMaTM4YECKOE OMpeaeneHMe Tuna MOoAKMHYEHHbIX
TOKOU3MEPUTENDBHbBIX AaTYMKOB U MEPEKIOYEHNe aAnanasoHoB TOKOB. [logknioveHune
TOKON3MEPUTENbHbBIX BbIMNOIHEHO C NOMOLLbIO BbICTpo paszbopHoro Push-Pull coegnHeHuns.

O6wwmn Bug PC-30 npuBeaéH Ha pucyHke 1.1, pacnonoXxeHne opraHoB ynpaBrieHust

N pa3bEMOB MOAKNIOYEHNSA N3MEPUTENbHBIX Kabenen nokasaHo Ha pUcyHke 1.2.

PucyHok 1.1 - O6wmn sug PC-30

1 — rHe3no «~1FAna nogknoyeHns 6rnoka NUTaHNs (LeHTpanbHbIi WTbIPb —
«MUHYCY);

2 — 3aWmMTHas NaHenb (3awmTHas KpbilKa);

3 — nepeaHada naHenb;

4 — MarHUTHbIN aepXxaTtesb And KpenneHnd np|/|6opa Ha CTaJibHbl€ NMOBEPXHOCTH.
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PucyHok 1.2 — PacnonoxeHue pasbeEMoB

\\

NoaKIIoYEeHMs U opraHoB ynpasneHus npubopa PC-30
1 — rHe3g0 NOAKNIOYEHNSI TOKOU3MEPUTENBbHBIX AATYMKOB;
2...5 — rHe3ga ansa noakntoveHns namepuTenbHblx kabenen;

6 — UBETHOW XMUOKOKPUCTANNNYECKNA MHANKATOP;

7 — KHOMKa — BKIMOYEHNE 1 BbIKIIOYEHUe nNpmbopa;
8 — KHomMkKa — KHOMKa Bbl30Ba PYHKUMM paboTbl C NAMSTHIO;
9 — KHoMka — NepekniYeHne MHAPOPMALMOHHBIX OKOH B TEKYLUEM pexume

oTobpaxeHusi pe3ynbTaToB WU3MepeHus. B MeHo KHonka BbINOMHSET  YHKUMIO

NOATBEPXXOEHUS BbIOpAHHOIro AeNCTBUS;

10 — kHOMKa — NepeknYeHne cxembl namepeHus: 3-x asHas 3-x npoBogHas, 3-x
drasHas 4-x npoBoaHasd, nsonumposaHHas. Npu ygepxaHun donee 2 cek — Bxo B MeHI0. B

MEHI0 KHOIMKa BbIMNMOJTHAET C*)yHKLl,VII-O OBMXEHNA N0 MEHIO BHU3;

11 — KHoMkKa — BbIGOp pexmma oTobpaXkeHUs pe3ynbTaToB U3MEPEHUs: OCHOBHas
NHOPMaLUS, BEKTOPHbIE AMarpaMMbl, FapMOHMYECKUIA aHann3. B MeHto KHomnka BbINOMNHSET

(*)yHKLI,I/II-O OBWNXEHUA NO MEHIO BBEPX.



1.7 MapknpoBKa 1 ynakoBka
MapknpoBka npubopa cootBetctByeT [OCT 22261, TOCT IEC 61010-1-2014 n
KOMMIEKTY KOHCTPYKTOPCKOWM AokymeHTauun (KO). YnakoBka npubopa COOTBETCTBYET
FOCT 9181 n komnnekty KA.

2 NICNOJIb3OBAHUE MO HA3HAYEHUIO
K akcnnyatauum pJonyckalTcsa nuua, M3yyYuBLUME HACToOsdLee PyKOBOACTBO MO
aKcnnyaTauuMmM u MMmerowme gonyck Kk pabote ¢ annapaTtypon, (OyHKUMOHMPYKOLWEN nog

HanpsbkeHnem go 1000 B.

BHUMAHUE! He Oonyckaemcsi pabomamb C  HeucrnpaeHbIM,
noepexx0eHHbIM 80JibmamMriepghazoMempoM U Hapywamb rnopsi@ok pabombl ¢ HUM.
Bo u3bexaHuu nopaxeHusi 3/IeKMPUYeCKUM MOKOM roOK/oYeHue npubopa K
uccnedyeMbiM UensiMm pekoMmeHOyemcsi npou3eooums 0OHOU pPyKoOU.

2.1 MNMopgroToBka Kk paboTe

2.1.1 B cnyyae ecnu npmnbop Haxoguncs npu temneparype, OTInYHOM OT paboyen,
npeaBapuTenbHO BblAepXaTb ero npu pabouver TemnepaType B TEYEHUM [OBYX 4YacoB.

Mpnbop HeobXxoAMMO pacyexnuTb M MPOBEPUTb Ha OTCYTCTBME MEXaHUYEeCKUX
noBpexaeHnn n 3arpsasHeHuin. MNpoBepuTb UCNPaBHOCTb 3aLUMTHBIX KPbILWEK N KpenneHun,
NpoBEPUTb LENOCTHOCTb wu3onsaumm kabenen. [poBepuTb OTCYTCTBME MEXaHUYECKUX
NOBPEXOEHWUN W 3arpA3HEHUN Ha Bnoke NUTaHus.

Mpun akcnnyaTtaumm npubopa Heobxoanmo nepepn paboTon OYNCTUTL N3MEPUTENbHbIE
rHe3aa v NOBEPXHOCTU BOKPYT HUX.

2.1.2 3apsagka akkymynaropa

Ana nutaHnsa npubopa Ncnonb3yeTcs HUKENb-MeTan-rmapuaHbIn akkymynsatop «5H-
AA2000B-1» ¢ HoMHanbHON éMKOCTbI «2000 MA/4Y».

lMpumeyaHue - [leped 3apsdkol ybedumecb, 4mo 6 bamapelHbil omcekK
ycmaHo8sieH akkymyrnsamop, a He bamapeu. [NpeHebpexeHue OaHHbIM MpPasusiom Moxem
npusecmu K riogpexxoeHuro bamapeliHo2o omceka U bamapeu.

[MpumeyaHue - 3apsdKy akkymyrnsamopa nposodumscs pu memrnepamype
OKpyxaruweao 8030yxa om nmoc 10 °C do nmoc 30 °C. [lpeHebpexeHue OaHHbIM
rpasusioM CHUXaem pecypc akKyMynsimopa.

[na 3apsgkn akkymynatopa NOAKNIYUTb BbIXOQHOM LWTekep 6noka nutaHus um3

KOMMEeKTa NOCTaBKM K rHe3ny «apkek» npubopa. bnok nutaHna BknounTb B ceTb «220 By.
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Mpouecc 3apsiga akkymynatopa otobpaxkaeTcs 3anonHeHnem cumsona «batapesa»

Ha nHamnkatope. o 3aBepLieHnto 3apsakm cumeon «batapes» 3anonHeH.

[ns 3apsiakvM NONHOCTLIO pa3pshKEHHOro akkyMynsitopa TpebyeTtcsa oT 7 4o 8 yacos.

Mpn AnuTenbHOM Heucnonb3oBaHuM nNpubopa pekoMeHayeTCcss OAWH pa3 B Tpu
MecsiLa NpoBOAUTb NOA3aPSAAKY akkyMynaTopa.

lMpumeyaHue - 3apsiOka wmamHO20 aKKyMyrismopa npou3eooumcsi MOKOM om
400 mMA 0o 500 MmA. Tlpu 3apsiOke akkymyrnsmopa ¢ Opy2ol HOMUHalbHOU EMKOCMbHO
peKkomeHOyemcsi nepuoduyecku rnpoeepsimb e20 memrepamypy, Harnpumep, Ha OWyrb.

[pu 6bicmpom nodvéme memrepamypb! 3apsA0Ky Heobxo0uMOo rnpekpamums.

2.2 PaboTta ¢ npubopom

[nsa BkNoYeHUs (BbIKMIOYEHNS) HAXXMUTE KHOMKY

[Mocne BKMOYEHMST U CaMOTECTMPOBaHMsS npubopa Ha ero MHAMKaTope cHayana
oTobpaxkaeTcss Bepcua nporpammHoro obecnedeHnss (panee, [10), 3atem npubop
nepexoauT B NOCNeAHUN nepen BblKNOYEHUEM PEXUM U3MEPEHUS.

YpoBeHb HanpskeHua nuTaHna oTtobpaxaeTcda B Buae cumBona «batapes» B
BEPXHEM MNPaBOM Yrny: Nfowagb 3anofIHEHMS CMMBOSA NPOMOPLUNOHANbHa HanpPsKEHUHO
nutaHna. Ecnn  Ha wuHOMKaTope nosiBRAseTcAa Hagnucb  «AKKYMYNATOP  paspsiKeH.
OTknoveHne» u npubop BbIKNOYaeTcs (HanpsbkeHne nuTaHus Huxke 5,2.5,0 B), 10
HeobXoaUMO 3apaauTb akKyMynsiTop corfacHo n. 2.1.2), 3aMeHUTb akKKyMynaTop umim

Gatapen nuTaHusa cornacHo n. 2.6.

2.2.1 Hactpownkun (MeHto) npubopa
B MeHI0 nMeeTcs BO3MOXHOCTb:
- HacTpouTb HAbop AOCTYMHbIX CXEMbl U3MEpPeHUIA, cM. puc. 2.1;

- YCTaHOBWUTb BPEMS aBTOBbIKMOYEHNSA Npubopa, cM. puc. 2.2.
[na Bxoaa B MEHIO HAXXMUTE N yAEPXKUBANTE KHOMKY

Hasuraumsa no NMYHKTaM MEHIO OCYyLleCTBIAETCA C MOMOLLbIO KHOIMOK n

noaTeepxaeHue BbiGopa (BblOpaHHbLIA MYHKT BblOENSAETCA 3HA4YKOM ) — MO HaXaTuio

KHOMKN . ,D,J'IFI BbiXOo4a U3 MEHIO Bb|6epMTe MNYHKT «BbIxog», n HaxXmMuTe KHOIKY

[lobaBneHne wunu ypaneHne B HaboOp [AOCTYMHLIX CXEM, OCYLLEeCTBNSETCS

yCTaHOBKOVI N1 CHATUNEeM METKU NO HaXXaTuto B COOTBETCTBYHOLLEM MYHKTE.
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HACTPOWKH Er HaBiop cxem u)
> Habop cxem > 3-¢a3Han, k-npobodHan A =
Abmobuiknoyenue, MuH 010 @ 3-@asas, 3-npobodnas A I
2-pasuas, usonupobaskan | @
Buxod [ocmosHHOR HaNpAXeHue DC H
Hasad Hasurauma [lloareepxaeHue

Bblbopa

PucyHok 2.1 — HacTpowka OOCTYMNHbIX CXeM N3MePEHUS
Bpemsa aBTOBbIKNIOYEHNS (OTKMOYEHWE npubopa nocrne nocrnegHero HaxaTus
nobon KHOMKK) yCTaHaBNMBaeTCa C AUCKpeTHOCTbo 1 MuHyTa no umkny BbIKI, 1, 2 ...99.

Mo ymonuyaHutio Bpemsi aBTOBbIKITIOYEHMST ycTaHOBNEHO 10 MUH.

HACTPOMK w0 HACTPOMKI 0
HaBop cxem.. HaBop cxem..

> ABmobbiknio4eHue, MUK 010 ‘@' ABmoBuknoyeHue, MuH >010< i @
Buixod Buixod

YBenuuenne  MoprsepgeHue

" Bbi6opa
YMEHbLUEHWE

napameTpa

PucyHok 2.2 — HacTpownka BpeMeHM aBTOOTKITIOYEHUS

2.3 lNpoBeaeHne namepeHni

BHUMAHUE! [eiicmeyrowee 3Ha4eHUe HanpsiKeHusi Ha u3MepumersibHbIX
2He30ax npubopa domkHO 6bimb He 6osiee 750 B. HecobnrodeHue amo20o npasusna

MoOXXem ripusecmu K eblxody npu6opa U3 cmpos.

BHUMAHME! lMpu pabome donyckaemcsi ucnonb3oeamb
mokKou3sMmepumeJsibHbie Oam4yuKku mMOJIbKO U3 KOMIJ/lekma nocmaeku. B cny4dae
npuobpemeHusi 0onosIHUMesIbHbIX MOKOU3MepumesibHbIX 0am4yuKkoe, omoesibHO om
eosibmamnepghazomempa, Heo6xo0uMo npoeecmu UX cCOeMeCmMHyr Kanubpoeky Ha
npednpusimuu-u3zomoeumerjie.

lMpumeyarue. [lpu npogedeHuUU U3MEPEHUl UBEMHbIE MEeMmKU Uunu HarnpasieHue
CMPpesioK Ha Kopryce mokoudMepumesibHbix Oamyuko8 Oo/mKHbl bbimb obpauweHbl K

ucmoy4yHuKkam moka. HecobnrodeHue amoeo ripasurna npusedem K owubke uamepeHud.
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2.3.1 N'amepsieMble BEMNYNHDBI, CXEMbI NOAKIHOYEHNS

BHUMAHME! [lMepekntoyeHue cxemMbl usmMepeHusi npubopa npoeodumsb npu
OMKITIOYEHHbIX OM cemu u3MepumersibHbIX Kabesnsix.
N3mepsiemble BENMYMHBI B 3aBUCUMOCTU OT CXEM MOAKIOYEHNS NOKa3aHbl HA pUCYHKe 2.3.

MpumeHsiemble 0603HaYeHNS:

- Ua, Uag — dpasHoe (A) n mexdpasHoe (AB) HanpsbkeHne, COOTBETCTBEHHO;

- Ia, lag — hasHbI (A) 1 mexdasHbii (AB) TOK, COOTBETCTBEHHO;

- Pa — akTnBHasa MmowHoCTh hasbl (A); P — akTMBHast MOLLHOCTb CeTY;

- Qa — peakTMBHas MOLWHOCTb dasbl (A); Q — peakTMBHas MOLLHOCTb CETU;

- Sp — nonHas mowHocTb a3kl (A); S — nonHasg MOLWHOCTb CeTw;

- KPa— k03hbbmumeHT moLHocTn dasbl (A); KP — k0ahpnumeHT MOoLHOCTHY ceTy;

- @(UaUg) — dpaszoBbi yron mexay nepBbiMM rapMoHuUKaMun HanpskeHuss Ua un
HanpsxeHus Ug, CM. pUCyHOK 2.4;

- @(Ualpa) — pasoBbIv yron mexagy nepBbiMy rapMoHUKamMm HanpskeHnsa Ua 1 Toka la,
CM. PUCYHOK 2.4;

- @(lalg) — dpazoBbIN yron mexay nepBbIMU rapMOHMKaMM OMOPHOro TOKa Ia 1 Toka I,
CM. PUCYHOK 2.4;

- f1 — yactoTta nepBon rapmoHukn HanpskeHust Ua nnu Uag. B cnyvae otcyTtcTtBug

HanpsPKeHUs YacToTa N3MepsieTcs Mo NepBO rapMOHUKKL ToKa |a.
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)\ 3-¢pa3Han 4-npoBoaHan cxema
UA, UB, Uc A, oA
1A, I8, Ic B
PA, PB, Pc, P, QA, QB, QC, Q .
SA, SB, SC, S, Kpa, Kps, KPc, KP e
¢@(UAUB), @(UBUC), p(UCUA) NN\
@(UAIA), @(UBIB), @(Uclc) 1
@(lAlB), @(IBIc), @(IClA) s ©0 06
fi, nopaAoK yepenoBaHua pas | A ——

—1 2 Harpyska

A\ 3-dasHan 3-nposogHan cxema

UAB, UBC, UcA

IA, 1B, IC

P,Q,S, Kp

@(UABUBC), @(UBcUcA), p(UcAUAB)
@(UABIA) , @(UBcIB), @(UcAlc)

@(lalB), @(IBIc), @(IclA)
f,, nopagok yepeaosaHua dpas

Z Harpyska

@ 2-¢pasHan cxema (u30nMpoBaHHas)
UA, Uc 1
IA, IC

PA, Pc, QA, QC

SA, SC, KPa , KPc

@(UcUA), @(Icla), @(UAlA), ¢(Uclc)

fa
DC WU3mepeHHe NOCTOAHHOTO HaNpAXKeHUA aA + - gc
UANa, UCNc —” 11 F
0060606
e rp—

PI/IcyHOK 2.3 - |/]3MepﬂeMble BeJIN4NHbI B 3aBUCUMOCTU OT CXeMbl NOOKITHOHYEHUA

[encteyloline 3HayYeHUs TOKOB W HaMNPsSKEHUA pPacCUYMTbIBAOTCA BO BPEMEHHOW
obnactn, NyTéM HaxoXOeHuUs CcpedHeKBaapaTUYHOro 3HayeHus OTCYETOB CUrHanoB 3a
nepuog. NMonHaa MowHOCTb Ans hasbl paccUnTbiBAETCS Kak Npou3BeneHne OEeNCTBYHOLMX
3HAYEHUN COOTBETCTBYHOLLMX TOKOB M HanpshkeHun. AKTUMBHAs MOLLHOCTb Ansa doasbl
onpeaensieTcsa YacToTHbIMM MeToAamun. AKTUBHAsi MOLLHOCTb paccyMThiBaeTcs No hopmyne

(nokasaH npumep anga gasbl A):
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Pa=Re(> " Ua, *la,’) (2.1),

rae Ua, n la, - k-e rapmMoHuKn HanpsixeHnss n Toka Ana dasbl A (KOMMAMAEKCHble
yucna), «*» - onepaumsa KOMMMEKCHOrO YMHOXEHUs, «'» - ornepaumsa KOMMIEKCHOro
conpskeHus, «KRex» - onepaumsi B3aTUS 4ENCTBUTESNTbHOM YacTW KOMMSIEKCHOIO Yucna.

PeakTnBHas MOLLUHOCTb paccuyuTbiBaeTcs no dopmyne (nokasaH npumep ans dasbl
A):

Qa = sign(Qa)*+/Sa’ —Pa’ (2.2),

roe sign(Qa) - 3HaK peakTMBHOW MOLLHOCTM (onpeaenseTcs YacTOTHbIMUM MeTodamum).

AKTMBHble P 1 peaktuBHble Q MOLLHOCTU CeTU pacCUYUTLIBAKOTCHA KaK CyMMbl,
COOTBETCTBYHOLNX aKTUBHBIX Y PpeaKTUBHbIX MOLLHOCTEN (has.

[MonHasa MOLWLHOCTL ceTn S BbluMcnseTcs no opmyne:

S=+JP*+Q’ (2.3).

KoahpmuymneHT mowHocTn anga ogHon dasbl BblumcnseTca no gopmyne (npumep ons
dasbl A):

P
KP, =4 2.4).
AT s, (2.4)
KoahpnumeHT MOLHOCTM ceTu BblUMCIISETCA Mo hopmyne:
P
KP=— 2.5).
S (2.5)

daszoBbI yron mexagy Bektopamuy X M Y BbluUcnAeTcs no dopmyne (CM. pUCYHOK
2.4):
¢ (XY) = (X) - o(Y) (2.6).
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o(UsUC)

OTto6paxeHune pasHbIX HanpAXKEHWUIA
1 $pa3HbIX TOKOB Npu 4-dha3Hoit 3-NpoBOAHOM
cxeme UsmepeHus, onpeaeneHune $asosbiX yrnos

@(UscUca)
Ouarpamma nuHeiHbIX(MexdasHbIx) OtobpakeHue NMHeHbIX(MeXdas3Hbix)
HanpAKeHWi U GpasHbIX TOKOB Npu HanpA}eHUH 1 dasHbIX TOKOB Npu
3-¢a3Hoi 3-npoBOAHOM CXeme U3MepeHua 3-¢pa3HoM 3-NpoBOAHON CXemMe U3MEPEHMUA,

onpegeneHne ¢pasoBbIX YI/I0B

PucyHok 2.4 - Nopagok ncyncrieHns yrros
B cnpaBoyHOM pexume oTobpaxatTCa TakkKe YPOBHW FapMOHUK HanpsikeHun u

TOKOB (YpOBEHb NepBOM rapMoHukm npuHAT 3a 100 %), n KO3IPPULUMEHTLI FapMOHUYECKUX
NCKaXKEHNIA:

V20 (U _
THDU = V<=2 """ 'rae Un — n-a rapMoHMKa HanpsiKeHus (2.7)
U,

THDI:M , rae In — n-a rapMoHu1Ka Toka (2.8).
1
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2.3.2 KoHurypaumnm TokonamepuTesibHbIX 4aTYMKOB

B 3aBMCUMOCTM OT CXeMbl INEeKTpPUYECKon cetn n Tpebyemoro ananasoHa n3MepeHus
Cunbl TOKa, nNpuBOp MOXET KOMMMEKTOBATbCA pPasnUYHbIMU  TOKOM3MEpPUTENbHbIMU
aatumkamu. VX xapaktepuctvku u gonycTumble KOMOMHauMM COeanHeHW npuBeaeHbl B
Tabnuue 2.1. MNpubop aBTOMaTUYECKN onpeaensieT TUN TOKOM3MEPUTESTbHOro AaTtymka npu
NOAKMIYEHUN.

Tabnuua 2.1 KoHurypaumm ToKOn3amepuTenbHbIX 4aTYMKOB

KTUP-30

[unana3soH namepenus Toka 0,003 - 40 A.

KTK-30
[dnameTp namepsseMoro npoBoaHNKa A0 8 MM.

Ob6o3HayeHuUe muria MmoKogo2o 0damyuka Ha KTVP-30  KTW-30

uHOukamope: |30

KTWUP-500
[nana3oH namepenus toka 0,2 — 500 A.
[nameTp namepsiemoro nposogHuka 0o 40 mm.
Obo3HayeHue murna mMoOKOB020 Oam4yuka Ha
uHOukamope: |500
NTUP-3000

[nana3soH nameperHuns Toka 1 — 3000 A.

[nameTtp namepsiemoro npoBogHMKa

o 180 mm.

O6osHayeHUe muna mMoOKo8o20 Odamyuka Ha

uHOukamope: | 3K

17



MpogomxkeHne Tabnumubl 2.1

[wnana3oH namepeHuns Toka 1 — 3000 A. NnTN-3000
[AnameTp namepsieMoro NnpoBOAHMKA

£o 180 mm.

Obo3HavyeHue muna mMoOKo8o20 Oam4yuka Ha

uHOukamope: | 3K/ 30

[nanas3oH namepeHus Toka: MTN-3000 1 KTUP-30
1 —3000 A gnsa MTKM-3000 (la);

0,003 — 40 A gna KTUP-30 (Ic).
Mpumeyanue. Tonbko angd 2-chasHoun

(M30NMpOBaHHON) CXeMa N3MEPEHMSI.

Obo3HavyeHUe muna moKogoeo Oamyuka Ha

uHOukamope: | 3K/ 30

2.3.3 NHTepdpenc npubopa

B npnbope nmeetca Tpu pexnma otobpaxeHnsa pesynbTatoB U3MEPEHUs:

- OCHOBHasi MH(popMaunsa — N3MepPEHHbIE 3HAYEHUA HanpPs>KeHUN, TOKOB, YacCTOThbI
CeTn, MOLLHOCTU, MeXdasHbIX YrnoB, KOAPULNEHTOB MOLLHOCTH;

- BEKTOpHble AmarpamMmmsbl - rpaduyeckoe oTobpaXkeHne HanpasfsoLMX BEKTOPOB
HanNpsH>KeHUN 1N TOKOB, AOMNONHEHHOE MHJOPMaLMeEN N0 MeXdasHbIM yrrawm;

- TAPMOHUWYECKMI aHanm3 (CNpaBOYHbIN) - YPOBHN OCHOBHOM U BbICLLUMX FAPMOHMK,

KO3 prUneHTbI rapMoHMYecKnx nckaxxeHnmn toka (THDI) n HanpskeHusa (THDU).

MepeknoyeHne pexnmMoB OTODpPa)KeHMs1 MPOM3BOAMTCS C MOMOLLLIO KHOMKM

CMeHa AaHHbIX («nepenncTbiBaHne» GrOKOB AaHHbIX) B BbIOPAaHHOM pPeXMMeE - C MOMOLLbH

KHOMKKN

2.3.3.1 OTtoBpaxeHne 0CHOBHON MHGOPMALIMM

Ha pucyHke 2.5 nokasaH npymep MHAMKaLUMM OCHOBHOW MHbopMaumm npu 3-hasHon
4-npoBoAHON cCxeme wu3aMepeHusi. Boonb BepxHeM CTOPOHbI MHAMKaTOopa oTobpaxarTcd
3Hau4Ku, crieBa-Hanpaso:

- TUN TOKOU3MEPUTENbHbBIX AAaTYMKOB (CM. M. 2.3.2);

- cxema mnsmepeHus (cMm. puc. 2.3). Belbop cxembl namepeHus npon3BoaMTCs KHOMKOM

, P 3TOM MEHAETCA COOTBETCTBYIOLLUMIN 3HAYOK. [ononHuTeneHOo Ana 3-dhasHblX PEXMMOB
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LBET 3HA4KOB /L n ‘ oTobpaXkaeT Nopsaok YepeaoBaHnsa a3 HaMPsSKEHUS: 3eNeHbIn —
NpsIMON  MOPSIAOK YepedoBaHUs a3  HaMNpPsPKEHWS; KpacHbiM — OOpaTHbIN  MOPSIAOK
YepeaoBaHusa a3 HanPsKEHNS;

- rHe3aa, akTUBHbIE MPU N3MEPEHUN HaNPsKeHUN. [pn oTobBpakeHnn N3mMepuUTENbHbIX
rHE34 HanpshkeHusi, ux Habop 3aBMCUMT OT BbIOpaHHOW CXeMbl M3MEPEHUs, a LuBeTa
COOTBETCTBYIOT (hasam;

- pabota npubopa B pexume perncrpartopa 5 (oTcyTCTBYET B OObIYHBLIX pEXMMaXx
N3MEPEHNS);

- nogknodeHne Kk MK (’-.-:-":“ - oTobpaxkaeTcs MNpu MOAKIYEHUM K KOMMbIOTEPY MO
BGecnpoBogHon ceTn);

- 3Hayok «batapesa» c ypoBHeM 3apsiga  (CTeNeHb 3anofHEHUS  CUMBONA

NPOMNopLMOHanbHa YPOBHIO 3apsiaa akkymynsTopa).

Cxema AKTVBHbIE  Pexum pabotel  [logkroyeHne
nsMepeHus rHesna peructpatopa K KOMMbIOTEPY

Tun TokoBeix—+130 Sk ® @' ® © & = E}——YposeHs 3apaaa

NaTunKoB UB IA QU aKkKyMynsiTopa
A 2205 0.256 -100
B 2201 1000 60
C 2190 2560 -45
fJu 5001

PucyHok 2.5

2.3.3.2 Pexxnm oTobparkeHns1 BEKTOPHbIX AMarpaMmm

Mpmep BEKTOPHOM Amarpammbl MokasaH Ha PUCYHKe 2.6: B JIEBOW 4acTU 3KpaHa
NpeacTaBrieHbl eduMHUYHbIE BeKTopa (hasHbIX TOKOB M HArpsPKeHWW, a Takke YUCIEHHble
3Ha4YeHus MexdasHbIX yrnoB. EAMHUYHBbIE BEKTOpa HanpsbkeHun oTobpaxeHbl B Gonbluem
mMacwTabe, 4yem TokoBble. Yrny 0° cootBetcTBYyeT Bektop Ua, unm la (npyn oTcyTcTBUM

HanpsPKeHUN).
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MexdasHble

EavHMYHbIE 130 A » ® © _

BEKTOPA ~ os” | yrnwi
TOKOB A-B 190 7
B-C 195

EanHnyHble |
BEKTOpaA

o N vu (A 1215
HaanHEHMﬁ “...‘ "" \

PucyHok 2.6 - BektopHasa gnarpamma

L}

[ dasbl

2.3.3.3 Pexxum oTobpaxkeHusi pesynbTaToB rapMOHMYECKOro aHanuaa (CnpaBoyHo)

Mprmep pesynbTaToOB rapMOHNYECKOro aHanm3a nokasaH Ha pucyHke 2.7.

B0 A ®®® O L&,
lapmoHuku UA, % THDUA: 50 %

1-100 5-10 9-00 13-00 17-[1[]\\
KoapdpuumneHt

,2-10, 6-20 10-00 14-00 18-00 rapMOHUYECKMX
3-30\ 7-00 M-00 15-00 19-00 Gl GRS L R

L-30 \8-00 12-00 16-00 20-00

\
Homep YpoBeHb TeKyLen

rAPMOHHUKHK rapmMmoOHWUKH

PucyHok 2.7 — Pe3ynbTaTbl rapMOHNYECKOrO aHanmsa

MogpobHoe onucaHne oTobpaxeHus WHOPMaUMM MpU  pasfUyYHbIX  CXemax
N3MepeHnsi 4aHbl B COOTBETCTBYHOLLMX MyHKTaX.

2.3.4 NlamepeHune napameTpoB 3-hasHoun 4-npoBOgHON CETH

C nomMoLbo KHOMKM BblbepuTe 3-hasHyto 4-NPOBOAHYIO CXEMY U3MEPEHUS )\

MoaknounTe TOKOBbIE AATUYMKK U n3mMepuTteribHble kabenu cornacHo pUCyHKa 2.8.
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PucyHok 2.8 - 3-tbasHas 4-npoBoaHas cxema U3MepeHus

Ha nngukatope otobpaxaeTtca crnefytowas nHpopmaums:
- AenCTBYOLLME 3HaYeHUA hbasHbIx HanpskeHnn Up, Ug, Uc 1 dpasHbIX TOKOB Ia, Ig, Ic;
- aKTMBHaAA MOLLHOCTb ceTu P 1 akTuBHble dpasHble MOLWHOCTU Pa, Pg, Pc;
- peakTMBHasA MOLLHOCTb ceTn Q n peakTuBHble hasHble MOLHOCTN Qa, Qg, Qg;
- NOfIHas1 MOLWHOCTb CETU S 1 NonHble dhasHble MOLLHOCTU Sa, Sg, Sc;
- KoappuumeHTbl MowHocTK ceTn KP 1 ans gas KPa, KPg, KP¢;
- MexdasHble yrnbl «HanpskeHne-HanpskeHne» @(UaUg), ¢(UsUc), ®(UcUa);
- MexdrasHble yrnbl «HanpskeHne-Tok» @(Uala), ®(Usls), (Uclc);
- MexdasHble yribl «TOK-ToK» @(lalg), @(Islc), ®(lcla);

- 4acCToTa HanpsaXeHnda cetun f1;

- NOpsdoK 4epenoBaHua das: 3enéHbln LBeT 3Hauyka /L - NpAMON NOPSAOK
yepenoBaHus a3 HanpsKeHUs, KpacHbIM — 0BpaTHbIN;

- BEKTOPHbIE AnarpamMmmMbl U pe3ysibTaTbl rAPMOHUYECKOIro aHarim3a.

AOna Bblbopa pexuma oTOOpaxeHus pesynbTatoB  U3MepeHus  (OCHOBHas

MHOPMaLUs, BEKTOPHbIE AMarpaMMbl MU FAPMOHWYECKMIA aHanM3) UCMonb3yeTcs KHomnka
[ns nepeknioYyeHnss UHPOPMALIMOHHBIX OKOH B TEKYLLEM pexume oTobpakeHus

pe3ynbTtatoB U3AMEPEHNA NCNONb3YyEeTCA KHOMKa
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Mpumep nHankauum pesynbTaToB U3MEPEHNA N HaBUrauum rnokasaH Ha pucyHke 2.9.

OcHoBHas uHdopmMaLUus

| WAoo o m NALOoeo w
E UB 1A Qu-I,’ QU-U," QI-l,’ Qu-I,’ |
oA mos o2 00| _} AB 90 BSO AA 00
| B 2201 1001 60 BL 195 1090 B-B 60 ;
§ C 290 2561 kS C-A 215 160 (L 45 |
) o LB S0 o
NLO®o o m WAoo oo m
| Kp SBA PBm  GBAp |
L 100 «@_ 5 5879 5@k D42 | |
| A 099 A 0056k 0055k -0009 ;
| B 100 B 0220 021% 0023 |
E C 100 C 5606k 5589 -0440K |
s SR e et ,
i
PENGIM
_BektopHuio avarpammbl Vo
MAweoeo wm MAD®® O =)
| o . QuU-u,’ S QU |
L A 190 ) S AA -0 |
; Y BL 195 BB 60 ||
| A 1215 (L 45 ||
NAO®e0o ) G §
5 s P, :
5 L__ A-B 1350 J f
§ B-L 1090 |
| C-A 1060 |
__________________________________________ e
S
Tapmonmueckwitananus L A
Ao O W A ®OoO O B |
FapmoHuku UA, % THD UA: 50 % lopmoHuku 1A, % THD IA: 69 % E

+100 5-10 9-00 13-00 17-00 +100 5-20 9-00 13-00 17-00
2-10 6-20 10-00 1%-00 18-00 _» 2-40 6-30 10-00 1%-00 18-00

3-30 7-00 100 15-00 19-00 3-30 7-00 11-00 15-00 19-00
| 4-30 8-00 12-00 16-00 20-00 4-30 8-00 12-00 16-00 20-00

MocneaoBaTensHO BbIBOAUTCH
UHbOPMaLIMA rapMOHUYECKOTO

;

aHanu3a HanpsweHui n Tokos pas A, B, C | :

T T

PucyHok 2.9 — Pe3ynbTaTbl namepenunn (3-¢asHasi 4-npoBogHasi cxema)
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2.3.5 NamepeHne napameTpoB 3-hasHon 3-NpoBOAHON CETU

C nomoLbi KHOMKK Bblbepute 3-cpasHyto 3-MpOBOAHYI0 CXEMY U3MEPEHUS A
MoaknoumTe TOKOBbIE OATYMKM M U3MEPUTENbHbIE Kabenn cornacHo pucyHka 2.10 (Ha

PUCYHKe nokasaH npumep ¢ ucrnons3osaHnem KTUP-30).

PucyHok 2.10 - 3-cpasHas 3-npoBoaHas cxema U3MepeHuns

Ha nHgukaTtope otobpaxaeTcs crneaytowas MHopmaums:

- pencTByome 3HaYeHns doasHbix HanpskeHun Upg, Usc, Uca 1 dbasHbIX TOKOB la, I, Ic (TOK
Iz BbIMMCIISIETCA BEKTOPHO, KaK ~(la + I¢)) ;

- akTmBHaga P, peaktuBHas Q v nonHast S MOLHOCTU CeTY;

- kK03 puuneHT mowHocTn cetn KP;

- MexdrasHble yrnbl «HanpskeHne-HanpskeHne» @(UasUsc), @(UscUca), @(UcaUag);

- MexdasHble yrnbl «HanpsxeHue-Tok» @(Uasla), @(Uscls) @(Ucalc);

- MexdasHble yribl «TOK-ToK» @(lalg), @(lslc), ®(lcla);

- 4aCToTa HanpsaA>XeHna ceTu f1;

- NOpsgoK 4epenoBaHus das: 3efeHbl UBeT 3Hayka A - NpAMON NOPSAOK
yepenoBaHus a3 HanpsHKeHUs, KpacHbIM — 0OpaTHbIN;

- BEKTOPHbIE AnarpamMmmbl U pe3ysibTaTbl rAPMOHUYECKOIro aHarnms3a.

23



Mpumep nHanKauMmn pesynbTaToB U3MepPEHNA N HaBuUrauum nokasaH Ha pucyHke 2.11.

OcHoBHas uHgopMaLlms

.

MocnenoBaTenbHO BbIBOAUTCS
vHOpMaLMa rapMOHUYECKOro aHanuaa : '
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,,,,,,,,,,,, =
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L [100 5410 9-00 1B-00 17-00 00 5-20 9-00 1B-00 17-00 | :
| 210 620 10-00 %-00 1800 | \&¥/|2-40 630 10-00 %-00 18-00
| {330 7-00 1-00 15-00 19-00 3-30 7-00 1-00 15-00 19-00 |
T |4-30 8-00 12-00 16-00 20-00 4-30 8-00 12-00 16-00 20-00 | :

.......................................................................................

PucyHok 2.11 — PesynbTaTthl uamepeHui (3-cpasHasn 3-npoBogHasa cxema)
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2.3.6 NamepeHune napameTpoB 2-¢hasHon (M301MPOBaAHHOMN) CeTU
Ona wn3MmepeHus napameTpoB AByxdasHow ceTu, rae dasbl MoryT 6biTb
ranbBaHUYeCcKN pasBs3aHbl Apyr OT Apyra (pasnuyHble TpaHcgopmaTopbl, €MKOCTHble

YCTPOMCTBA, CXEMbl aBTOMATUYECKOW 3awuTbl M T.N.) npeaHasHadyeHa 2-dasHas

(M3onupoBaHHas) cxema U3MepeHus . Mpn atom mexgy rpynnamun rHe3g A-N un C-B

obecneunBaeTca ranbBaHn4eckas passsska o 1000 B.

C NomMoLLbIo KHOMKK Bblbepute 2-chasHyto CXemMy U3MepeHus . Mogkntounte
TOKOBbIE JAaT4YMKU U U3MepUTEnbHbIE Kabenn cornacHo pucyHka 2.12 (Ha pucyHke nokasaH

npumep ¢ ucnonb3osaxHmem MNTK-3000 n KTUP-30).

PucyHok 2.12 - 2-cbasHas (M30nmpoBaHHas) cxema n3MepeHuns
Ha nHgukaTtope otobpaxaeTcs crneaytowast MHopmaums:
- AencTBytoLme 3HadYeHns oasHblx HanpskeHun Up, Uc 1 doasHbIX TOKOB |, |c;
- akTMBHaga Py, peaktnBHas Qa 1 nonHas Sa MOLLHOCTU doasbl A,
- akTuBHaa Pp, peaktnBHas Qa 1 nonHas Sa MoLHocTn gasbl C;
- KOahPMUMEHT MOLLHOCTU KP, (hasbl A,
- KoapdburumeHT mowHocTn KP: dhasbi C;
- MexXdasHbln yron «HanpskeHme-HanpskeHme» @(UcUa);
- MexdrasHble yrnbl «HanpskeHne-Tok» @(Uala), ®(Ucle);
- MeXasHble yribl «TOK-TOK» @(Icla);
- yacToTa HanpshxeHua cetu fy;

- BEKTOPHblE AnarpaMMbl 1 pe3ynbTaTbl FapMOHUYECKOrO aHanmaa.
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anMep MHOUKaUnn pe3yribTatoB nsmMepeHuna n Hasumrauum nokasaH Ha pUcyHke 2.13.

OcHoBHana uHgopmauuma

MocnepoBaTeNbHO BbIBOAUTCA

quJopmau,un rapmoHMYeCcKoro aHanumsa

' HanpAMeHWH U COOTBETCTBYIOLMX TOKOB

_________________________
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PucyHok 2.13 — Pe3ynbTathl uaMepeHun (2-casHasa cxema)
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2.3.7 N'amepeHne B ogHoda3HOM ceTn

Ans namepeHna napamMeTpoB O04HOGA3HOM CETU MOryT MUCNornb3oBaThbCca 3-hasHas
4-npoBogHasa unun 2-cpasHas cxembl uamepeHmna. Ha pucyHke 2.14 nokasaHbl BapuaHTbl
NOAKMIOYEHMA U3MEPUTENbHbLIX Kabenem u TOKOM3MEPUTENbHbIX AaTYMKOB (LBETHble
METKW/CTPENKN AOMKHbl OblTb HanpaBfeHbl K UCTOYHMKY TOKAa) MpU COOTBETCTBYHOLLMX

cXemMmax USMepeHn4.

L@ A

L X 1A L . IB
] t o ] t o
z z
N T N T
KTUP-30

Harpyska

MTW-3000
(NTWP-3000)

PucyHok 2.14 — 'amepeHune B ogHOM a3HoM ceTn
Ha wvHavkatope npubopa M3MepeHHble 3HA4YeHUs NpU NOLKIHYEHUN COrnacHo
pucyHkoB 2.14a n 2.14B otobpaxatotca anga dasbl A, Npy NOAKMOYEHUN COrNAaCcHO PUCYHKa

2.146 - pna dasbl B. pocmMoTp pe3ynbTatoB M3MEPEHUS B 3aBUCUMOCTU OT BblGpaHHON

CXeMbl MOKasaH Ha pUcyHkax 2.9 unun 2.13.
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2.3.8 VlamepeHne NOCTOSIHHOIO HanpsiXKeHUs

Ana namepeHns MNOCTOAHHBIX HaMpsXKeHUW uernen, B TOM Yucne ranbBaHU4YeCcKu
pa3BA3aHHbIX (NpeobpasoBaTtenn HanpshkeHUs, MNUTaHMe CXeM aBTOMaTMKM W T.M),
npegHasHayeHa cxema MU3MepeHusi MOCTOAHHbIX HanpsbkeHun DC. [Npu atom mexay

rpynnamu rHe3g A-N n C-B obecneunBaeTca ranbBaHndeckas passsaska o 1000 B.

C nomoLLb0 KHOMKK , BblbepuTe CXeMy U3MEPEHUSA MOCTOSHHBIX HanpsbkeHun DC.

[MoaknyYeHne namepuTenbHbIX kKabenen n Bua nHankaTopa nokasaHbl Ha pucyHke 2.15.

PucyHok 2.15 - Cxema nogkroyveHus 1 Bua nHgmukaTopa npu nsmepeHum

NOCTOAHHbIX HaI'IpFI)KeHI/IIZ

2.4 PaboTa c namaTbio. 3anucb 1 pernctpaumnsa gaHHbix. CHETUMK SNEKTPOIHEPTNN

[nsa nocnegytollero aHanmMsa n3aMepsieMbix BeNMYMH B Npubope peann3oBaHbl:

- co34aHMe CHMMKa: O4HOKpaTHasA 3anucb BCEX TEKYLLMX M3MEPSIEMbIX NapaMeTpoB
ceTn B BbIOpaHHYO SYEnKy NamMsaATM C BO3MOXHOCTbIO MOCneayloLlero npocMoTtpa (Cm. .
2.4.1);

- pexuMm perncrpaTopa: aBTOMaTUYeCKas 3anucb B TEYEHWe OnpeneriEHHOro
BPEMEHWN MNOCNEeAOBaTENIbHOCTU BCEX WU3MEpPSieMblX MapaMeTpoB B BblOpaHHYO S4YEnKy
namMsTM C BO3MOXHOCTbIO nocneayoLwero npocmoTpa (cm. n. 2.4.2);

- PeXUM CYeTYMKa SJIEeKTPO3Heprum: oTobpaxeHuMe pacxoga noTpebnsemon

aneKkTpoaHeprun B KBT- 4 (cm. n. 2.4.3);
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2.4.1 3anucbk TekyLwmnx nokasaHum (CHUMKM)

[na co3gaHusa cHUMKa (3anncu TeKyLMX NnokasaHuin) Npu NpoBeaeHUU N3MEPEHUN,

KDaTKOBPEMEHHO HaXMWUTE KHOMKY . Mpnbop nepengeT B COOTBETCBYIOLMIA MYHKT MEHIO

namaATn (CM. pUCYHOK 2.16):
- Npn HeobxoANMOCTHU, KHOMKaMM " nameHunTe Homep a4erkm (ot 1 go 100)

ANs 3anMcu CHAMKA, HaXXMUTE KHOMKY
- ANsi 3an1cu CHUMKa B BbIDpaHHY0 siueriky Bbibepute nyHKT « COXpaHuTb;

- AnAa OTMeHbl 3anncn ninn Bbixoga N3 MEHIO NaMATU Bbl6epI/ITe MYHKT «Hasap».

PucyHok 2.16 — CosgaHne cHMMKa

[ns npocMoTpa AaHHbIX B CHUMKaxX KPaTKOBPEMEHHO HAXXMWUTE KHOMKY . Hanee
npnbop nepernaéT B MEHO NaMATN (CM. pUCYHOK 2.17):

- Bblbepute nNyHKT «pocMoTOp NamMsATV CHUMKOBY ;

- NpU HeoBGX0AMMOCTU, KHOMKaMM 7 BbibepuTe HOMep mpocMaTpvBaeMoMn
savenkn. OQHOBPEMEHHO Ha MHAMKaTope GyayT oTobpaxaTbCsl COXpaHEHHble pe3ynbTaThbl
N3MEPEHMIN B COOTBETCTBYIOLLMX AYEKaXx;

- Ons nepeknioYeHns MHPOPMaLMOHHBIX OKOH B TEKYLUEM pexume oTobpaxeHust
pe3ynbTaToB U3MEPEHUSI HAXKMUTE KHOMKY — ;

- An4 BbiXo4a N3 MEHI0 NaMATU HaXXMUTE KHOMKY
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Pexxum:
npPocMoTpP CHUMKOB Homep aueiiku

/

\ D A o’ &
(Benamb CHUMOK uB 1A oU-1°
>[lpocMomp namsimu cHuMKob @_’ A 2205 03 -100 I
MpocMomp naMamu pezucmpamopa B 2201 10 6.0 @
Bxknoyums caae c MK C 2190 256 -45 s

Buixod flu 5001 UsmeHenne WHOOpMaLmu

HOomepa B AYeiiKe
AYeKM

MEHO NAMATb B

BbIX0g, B peXXum U3amepeHus ®
PEI

PucyHok 2.17 — [NpocMOTp namMATn CHUMKOB

2.4.2 Pexum perucTtpartopa

Bbibepute HeobOXxoaMmyto Cxemy uamepeHusi. [ns Bxoga B pexum perncrpatopa

HaXXMUTE U YOEPXKUBUTE KHOMKY . Danee BbiGepeTe nyHKT «Peructpatop». Npubop

nepengeTt B MeHI0 permctpaTtopa (CM. pUCyHok 2.18), rae BO3MOXHO:

- BblbpaTb HoMmep s4enkn (oT 1 go 10) onga 3anncu perucTpupyembliX AaHHbIX;

- 3a4aTb nepuoa ycpeaHeHus npu pernctpaumm (ot 1 4o 60 cekyHn) - NPOMEXyTOK
BPEMEHW, 3a KOTOPbIN YCPEAHSATCA pe3ynbTaTbl U3MepeHnin. PesynbtaTtbl ycpeaHeHus B
BMAe CHUMKOB 3anucbiBalOTCA B NaMATb;

- YCTaHOBUTb ONUTENbHOCTb 3anucn. MakcumanbHaa AnvTenbHOCTb  3anucu
aBTOMaTUYECKM OrpaHMyYeBaeTCHa B 3aBMCUMOCTM OT 3aaHHOro nepuoja u coctaBnsaeT oT 2

[0 8 yacoB (BpeMsi OrpaHNYeHO eMKOCTbIO LUTAaTHOro akkymynsitopa).

Pezucmpamop C )
>fluelika 001
Mepuod, cex 020

[dnumensHoCME YOC:MUH 4:30
Hoyome pezucmpatiue
Buixod

PucyHok 2.18 — MeHto pernctpartopa
[ns 3anycka npouecca permctpauun noaresepanTe NyHKT «Havatb perncrpaumion.

Mpnbop nepengeT B LWUTATHOE OKHO M3MEPEHUS, NPU 3TOM B BEPXHEN NPaBOM YacTu 3KpaHa

noABUTCA 3HAYOK ﬁ
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Mocne 3anycka peructpatopa npubop 4epe3 1 MUHYTY nepengeTr B pPexum
9HeprocbepexxeHunsi, Npu KOTOPOM MOACBETKA 3KpaHa noracHeT u ByaeT nepuogedecku

3aropatbcs kaxable 10 cekyHa, Npu 3TOM AN NPOCMOTpa AaHblx OyaeT AOCTynHa KHOMKa

Mo 3aBepLUEeHNI0 BPEMEHU perucTpauumn npnubop aBToMaTUYECKN BbIKMOYaeTCs Yyepes

30 cekyHA.

[Ns OOCPOYHOro MpekpalleHust pexumMma perncrparopa HaXMuTe KHOMKY (cm.
pUcyHok 2.19) n BbibepuTe COTBETCTBYHOLMIA NYHKT, NPU 3TOM 3anucaHble JaHHble 6yayT

COXpaHEeHbI.

PucyHok 2.19 — OTkntodeHne permcrtparopa

[aHHble, 3anucaHHble B perucTpaTope, oOToOpa)awTcs npubopom B Buae
nocrnegoBaTeNbHOCTM CHUMKOB M OOCTYMHbI AN NPOCMOTPa Kak Ha aucnnee npubopa, Tak 1

Ha MK B cneumanuampoBaHHoW nporpamme «RS-terminal». [Ona npocmoTpa gaHHbIX Ha

aucnnee npubopa KpaTKkoBPEMEHHO HAXXMUTE KHOMKY . anee (cm. pucyHok 2.20):

- BblGpaTb NyHKT «[1pocMOTp NamsaTh pernctpaTtopa»

- KHOMKamu n BblOpaTb HOMep, a KHOMKOW NoATBEPANTL BblIOpPaHHYHO
AYENnKy;

- Ha 9KpaHe npubopa oTOBPa3ATCA COXpPaHEHHble pes3yrnbTaTbl, 3HAYOK pexmnma
peructpatopa [}, HOMEp sueiikM, HOMep W BpEMs STOr0 CHUMKa (cbopmat

‘-IaCbIIMVIHyTbliceKyH,D,bI) C Ha4ana perncrtpauunm;

- NIPOJINCTbiIBA@HNE CHMMKOB OCYLLECTBI1AETCA C NOMOLLbIO KHOMOK n ;

- OANS NepeknoYeHnst MHPOPMALIMOHHBIX OKOH B TeKyLLeM pexunme oTobparkeHus
pe3ynbTaToB U3MEPEHUS HAXXMUTE KHOMKY

- Ang BbiXxoga N3 MeHo NaMATU HaAXMUTE KHOTMKY
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Bpems Perwmm:
3anucum npocMoTp Homep  Homep
CHUMKa perncTpaTopa CHUMKa  AYelKKn

MEHD NAMATE [ =) MpocMomp navAmu pezucmpamopa. B} P — &)

(Benams chumoK fueia >001%< Chu’ UB A oI
MpocHomp naMamu cHumMkob @ MpocHomp @ A 2205 03 -100 I

»[lpocMomp naMAmU pezucmpamopa B 2201 10 6.0 @
Brnoyume chase © MK C 2190 256 -45

Buixod Buixod flu 5001 WMamenenme  lpocmotp
J HOMepa  MHbOpPMaULWK

CHUMKa CHUMKa
BbIx0A B pemum usmepeHus m

) =/
PucyHok 2.20 — NpocmoTp namaTn pernctpartopa

2.4.3 Pexum cyeTymKa 3r1eKTPO3Heprum
B npubope peanunsoBaH pexum oOToObOpaxeHuss pacxoga notpebnsemon
ANeKTpoaHeprumn B KBT-4y. OH JOCTYyNeH TONbKO Npu 4-NpoBOAHON ( PN ) CXEME N3MEpPEHMS, B

T.4. M NPV 0AHOA3HOM NOAKIMIOYEHUN.

[ns Bxoga B pexXnMm cCHeTYMKa JITEKTPOIHEePrmn HaXxXMuTe U yaepXxuBamnTte KHOMKY

. [lna 3anycka noacyeTta KonnuyectBa NOTPebnsieMOn 3NeKTPO3HepruM NoATBepAnTe

NYHKT «3anyctuTtb cyeTyuk». MNpmnbop nepengeT B OKHO cyeTymka (CM. pucyHok 2.21), npu
3TOM B BEPXHEWN npaBon YacTun dKpaHa NosIBUTCS 3HAYOK @

Pexxum paboTbl «CHeTumnk»
W A®E6E O @
kBT-y uB LA
007.2
A 0011 220.6 5.250
Motpebnenue no thazam <— B 000.2 225.3 1.001
C 0059 218.7 25.61

O6uwiee notpebneHne ——

M

PucyHok 2.21 — Pexum cyeTumKa aneKkTpo3aHeprum
Mocne 3anycka cyeTdnka npubop depe3 10 MUHYT nepenger B pPeXUM
3HeprocbepexeHusi, Npu KOTOPOM MOACBETKA 3KpaHa noracHeT u ByaeT nepuogedecku
3aropartbces kaxable 10 cekyHA, Ans BbiIXoA4a N3 SHEProcbepekeHnsa HaXXMNTE KHOMKY

[nsa Bbixoga u3 pexunma cHeTyHnka HaXMute KHOIMKY n Bbl6epI/ITe MYHKT

«OcTaHOBUTLY.

32



2.5 Nepepgayva gaHHbIX 1 paboTa ¢ KOMMbIOTEPOM
B npubope peanusoBaHa BO3MOXHOCTb OOMeHa OaHHbIMU C BHELUHWM YCTPOMCTBOM
(komnbtoTepom) no 6ecnpoBogHon cBa3n. [ns nepegayun gaHHbIX B MK Heobxoammo Hanuune
yctponctea Bluetooth. pn oTCyTCTBUM BCTPOEHHOrO YCTPOMCTBA HEOOXOAMM BHELUHWI
Bluetooth-USB aganTtep.
lMpuem n nepegada NPoM3BOAMTCA CPeACcTBaMU ONepaLvoHHON CUCTEMbl KOMMNbIOTEpa.
[aHHble nepepatoTca u coxpaHatoTca Ha MK B Buae hannos, cogep)kalumx MHGpopmMauuio,
XpaHswylcs B namatm npubopa. [Ons ygobctBa paboTbl C AaHHbIMM - UCMONb3yeTca
creunanuanpoBaHHaa nporpamma «RS-terminal», koTopas nossonseTr npuceavBaTb
COBCTBEHHbIE MMeHa obbekTaMm W s4erikam (OnMHa MMEeHUM [0 [OecAaT  CMMBOSIOB),
reHepypoBatb oT4yeTbl M T.n. [lporpamma u e& nogpobHoe onucaHve [AOCTYNHO ANis
CKaudvBaHWS Ha cante koMmnaHum www.radio-service.ru.
[nsa obmeHa gaHHbIMU C KOMMBbIOTEPOM HEOBXOANMO:
- BKIIOYMTb NEePCOHasbHbIN KOMMbIOTEP M 3anyCcTuTb nporpammy RS-terminal;

- B Npubope BOMTUM B MeHO «[MamsTb», 1 BbidpaTb MyHKT «Bkntountb cBA3b ¢ [MK». MNpu

-,
—
—

Hannyuu nogkntoyerus K MK B BepxHen 4Yactu akpaHa npubopa oTobparkaeTcs 3Ha4okK

- B OKHe nporpammbl RS-terminal BbibpaTh Heobxoanmble 06beKTbl U s4enkn. ann ¢
pesynbTatamn U3MepeHnin MoxeT BblTb CKOMMPOBaH M OTpPedakTUPOBaH JHObIM TEKCTOBbIM
peaakTopoMm.

[Ona OTKMYeHna CBA3M C KOMMbOTEPOM BblGepuTe B MeEHI0 npubopa NyHKT
«OTKMOUMTL CBA3b C [MK».

lNpumeyaHue - Komrbromep QormKeH pacrioniazambCsi 8 yCrioeusix npsmou sudumocmu

Ha paccmosiHuu He 6ornee 8 Mmempos om ripubopa.

2.6 3ameHa akkymynsaTopa unuv snemMeHToB NUTaHus

[nsa 3aMeHbl anemMeHToB NUTaHnA HeobXoAMMO:

- U3BNEeYb BUHTbI KPEMMEHUS KPbILLKN akKyMynsaTopa;

- CHSITb KPbILLKY W N3BrieYb akkyMynatop (6aTtapenHbliin OTCeK);

- pa3beuHUTbL pas3bEeM, UOYLININ K akkyMynaTopy (baTapenHomy oTceky);

- 3aMEHUTb aKKyMyIATOp WUIU SMEMEHTbI MUTaHWSA, BOCCTAHOBUTL COEIHEHNE;
- cobpaTtb npmnbop B 06paTHOM NOCNEeAoBaTENbHOCTMY;

- NPOBECTU 3apsiAKy akKymynstopa.
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3 TEXHUWYECKOE OBCNY>XUBAHUE U TEKYLLIMA PEMOHT

3.1 ObLwme ykasaHus.

TexHnyeckoe obcnyxmBaHMe Heob6xoauMO nMpPoOBOAUTL C Uenbk obecneveHuns
G6ecnepeborHon paboTbl Nnpubopa M nNogaepKaHusa ero dKcniyaTaunoHHOW HAL4EXHOCTU B
TEeYEeHNN BCEro Cpoka Cnyxobl.

TexHnyeckoe oOCnyXumBaHMe CBOAUTCA K COGMIOAEHUIO NpaBui  aKcnnyaTaumu,
XpaHeHUs, 3apsake akkymMynaropa u yCTpaHeHuo HencnpaBHoCcTeN npnbopa.

PeMoHT BonbTamnepasomMeTpa M TOKOM3MEPUTENbHbIX AaT4YMKOB [OMycKaeTcs
TOMNbKO Ha nNpPeanpusaTMM — W3rOTOBUTENE UNM B CNeUnanm3anpoBaHHbIX PEMOHTHBIX
npeanpuaTUsX.

3.2 BO3MOXHble HeMCnNpPaBHOCTU N METOLbl NX YCTPaHEHUS

Bo3MOXHble HEMCNPaBHOCTU U METOAbI X YCTPAHEHUSA NnpuBeaeHbl B Tabnuue 3.

Tabnuua 3 - NepeyeHb BO3MOXHbIX HEUCMPABHOCTEN N METOAbl UX YCTPaHEHUS

Bug HencnpaBHOCTU BeposaTHasa npnunHa MeTop ycTpaHeHus
He BknovaeTcsa Pa3spsxeH akkymynatop [MpoBepuTb HanpsixeHne
npubop (6aTapes) akkymynsitopa (6atapen), npu

Heo6Xxo4MMOCTN NPOBECTU
3apsaky (em. n. 2.1.2) nnu
3ameHy (cm. n. 2.4)

AKKYMYynNaTop He HeuncnpaBHoCTb 6n10Kka NnnTaHus [MpoBepuTb 3apsigHoOe
3apskaeTcs NN akkymynsTopa YyCTPOWCTBO, Npu
HeobXxo4MMOCTN 3aMEeHUTb
akkymynsrtop (cm. n. 2.4)

Mpnbop He Cbon B paboTe MUKpO- BbIkntounTb Ha 5 cekyHa
pearnpyeT Ha KHOMNKu | npoueccopa npnbop 1 BHOBb BKNIOYUTL. [Mpun
HeoBbX0ANMOCTU OTKNIOYUTD, a
3aTeM NOLKIYNTb
akkymynsatop (cm. n. 2.4)

4 TPAHCNOPTUPOBAHUE U XPAHEHUE

TpaHcnopTupoBaHve npubopa 6e3 orpaHMYeHust AanbHOCTU B LUTATHOM YNakOBKe
BCEMW Bugamu TpaHcnopTa. [Npu TpaHcnopTUpoBaHWM camoneToM npubop AOMmKeH ObiTb
pasmeLleH B repMeTUYHOM OTCEKE.

Knumatmnyeckne ycrnoBusi TPaHCNOPTUPOBaAHUS W XpaHeHuss B npegenax
TemnepaTypbl OKpyxatowiero sosgyxa ot mumHyc 50 go nntoc 70 °C npu OTHOCUTENBHOWN
BNaxHocTn Bo3gyxa He 6Gonee 90 % npu Temnepatype nnoc 30 °C. Bosgewncrtsue

aTMocdepHbIX 0CaaKOB He JOMyCKaeTCcs.
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5 YTUNU3AUUA
YTunusaumsa npubopa NPOM3BOAMTCH  IKCMMyaTUPYOLLEW  opraHusauven u
BbIMOJIHSAETCS COrnacHo HopMaM 1 npasunam, 4eNCTBYOWMM Ha TEPPUTOPUN CTPaHbI.

B cocTtas an6opa HE BXOOAT 3KOJ10r’m4eCcK onacHble 3J1IEMEHTDI.

6 NoBepka

6.1 Obwume ykaszaHua

lMoBepka npubopa [JosmKHa nNPoOBOAUTLCA MNpU  €ero MnpuMEHeHuM B cdepe
rocydapCTBEHHOro  perynupoBaHust  obecnedyeHuss  eguHcTBa  u3Mepenuin.  [pu
ncnonb3oBaHuUM npubopa BHE cepbl roCygapCTBEHHOrO perynupoBaHust obecneyeHus
€[VHCTBa M3MepPEHMI JornycKaeTcsa npoBeaeHne KannbpoBKu.

[MepBuyHas noBepka NpPOU3BOAMTCHA NPU BbiNycke npubopa M nocrne pemoHTa.
lMepuoanyeckasn nosepka NPON3BOAUTCH HE pexe OAHOro pasa B 2 roaa.

HonyckaeTca nposefeHve nepsuyHon nosepkn CU npu Bbinycke M3 Npou3BOACTBA
00 BBOAA B aKcnnyatauuio Ha ocHoBaHuu Bbl6opkn no FOCT P NCO 2859-10-2008.

Mpn npoBegeHMn NOBeEpKM [OOfKHaA obecneynBaTbCs  MPOCIEXUBAEMOCTb
BonbTamnepgasomeTpoB PC-30 Kk rocygapCTBEHHbIM MEPBUYHLIM 3TariloHaMm eauHUL,
BennunH no NOCT 8.027-2001 NCW. NocygapcTBeHHasa noBepoYyHas cxema Ans CpeacTts
N3MEPEHUIN MOCTOSIHHOTO 3SIEKTPUYECKOrO HaMNPSKEHUA U 3NEKTPOABMXKYLLEN CUMbI; MO
Mpukaszy denepanbHOro areHTCTBa No0 TEXHUYECKOMY PEryrMpoBaHMI0O U METPONOrUn oT
29 masa 2018 r. Ne 1053 «O6 yTBEpPXOEHUM rocygapCTBEHHOW MOBEPOYHON CXEeMbl Ans
CpeacTB N3MepeHnn NepeMeHHoro anekTpunyeckoro HanpskeHna go 1000 B B gnanasoHe
yactoT oT 1-10”" go 2:10° Mu»; no Mpukasy denepanbHOrO areHTCTBA MO TEXHUYECKOMY
perynupoBaHnio n wmetponormn ot 14 masa 2015 r. Ne 575 «O6 yTBepxaeHuu
rocygapCTBEHHOW MMOBEPOYHOW CXeMbl ONA CPeacTB M3MEPEHUN Cunbl NepeMeHHOro
anekTpuyeckoro Toka ot 1-10® go 100 A B guanasoxe yactoT oT 1:-107" go 1:10° Mux;
no Mpukazy depepanbHOro areHTcTBa MO TEXHUYECKOMY pPEerynupoBaHuUl U
metponorum ot 23 wuwona 2021 r. Ne1436 «O6 yTBepXaeHun rocygapCTBeHHOMU
NOBEPOYHON CXeMbl ANA CPeacTB M3MEPEHUN JNeKTPO3IHepreTU4eckux BeNUYUH B
ananasoHe vyactoTt oT 1 go 2500 My».

(BBeaeH gononHutenbHo, U3m. Ne 1)
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MoBepka BonbTamnepdasometTpo PC-30 gormkHa NpoBOAUTLCS B COOTBETCTBMU C

TpeboBaHNAMWN HACTOSLLIEN METOAUKN NOBEPKN.

(BBepgeH pononHutensbHo, U3m. Ne 1)

MeToapbl, oGecneunBatolne peanusauuio MeTOAMKM MOBEPKM — METOA MPSMbIX

|/|3MepeHMl71, mMeTon HenocpeaCTBEHHOIo Crit4eHunA.

(BBepgeH gononHutensbHo, U3m. Ne 1)

6.2 Onepauum NoBepPKM.

Tabnuua 6.1 — Onepauun noBepku

HanmeHoBaHne onepaummn

Homep nyHkTa

NOCTOAHHOIO TOKa

NoBEPKU
BHeLwwHnn ocmoTp 6.6.1
Onpo6oBaHwne 6.6.2
OnpeneneHne OCHOBHOWM MOrPeLIHOCTN U3MEPEHUIA:
- HanpsHkKeHUst NeEPeMeHHOro Toka
- CUIbl NEPEMEHHOrO TOKa 6.7 1
- yrna casura ¢as
- YaCTOTbl NEPEMEHHOr0 ToKa
- NOSTHOW, aKTUBHOW U peakTUBHOW MOLLIHOCTH
OnpegeneHne OCHOBHOWM MOrPELIHOCTU U3MEPEHNST HAaNPsXKeHNs 6.7.2

6.3 Cpeacrtea noBepkum

CpenctBa noBepkuM AOMKHbl OblTb McnpaBHbl M noBepeHbl. lMepeyeHb cpeacTs

NnoBepKM NpuBeaéH B Tabnuue 6.2.

Tabnuua 6.2 - CpeactBa NnoBepku

Homep
nyHKTa
MeTOOMKN
NOBEPKU

HanmeHoBaHMe 1 TMM OCHOBHOMO UK BCNOMOraTenbHOro cpencTtBa NMNoBepKU

6.6.1; 6.6.2| BusyansHo

6.7.1 KannbpaTtop mHorodyHkumoHanbHbii CALIBRO 142.

AonyckaemMon oCHOBHoW norpewHoctn £0,1 %.

AonyckaemMon OCHOBHoW norpelHoctn £0,2 %.

+0,4 %.

gonyckaemon ocHoBHoW norpelHoctn £0,005 %.

[lmana3oH Bocnpoun3BeaeHns HanpskeHns nepemeHHoro Toka ot 0 go 1000 B.
Mpenensl gonyckaemon ocHoBHoW norpewHocTn £0,03 %.

[lnana3oH BocnpounsBeaeHns cunbl nepemeHHoro Toka ot 0 go 20 A. MNpeaensi
[nana3oH BocnpounsBeaeHns cunbl nepemeHHoro Toka ot 20 go 30 A. MNpeaensbl

[nana3oH BocnponssedeHus cunbl nepemeHHoro Toka ot 20 go 1000 A (c
TokoBoW KaTywwkon 140-50). MNMpenenbl 4onyckaemon OCHOBHOW NOrPELLHOCTH

[vana3oH BocnpounssegeHne YactoTtbl oT 0,1 'y go 20 MITy. MNpeaenel
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Homep
nyHKTa
METOANKN
NoBEepKU

HanmeHoBaHmne 1 TN OCHOBHOIO UMW BCMOMOraTefibHOro cpencTtBa NMnoBepKn

InanasoH BocnponsBeaeHune yrna casura gas ot —180° go +180°. MNpeaensl
A0nyckaemon OCHOBHOW norpeluHocTn +0,15°.

[wnana3oH BocnpounsseneHus mowHocten ot 0.0004 go 4,8 kB-A. Npegensl
Aonyckaemon OCHoBHOW norpeHocTy £0,15 %

YcTaHOBKa 45151 MOBEPKN aMNEPMETPOB M BOSIbTMETPOB Ha NOCTOSIHHOM U
nepemeHHoMm Toke Y300 TY25-04-3304-77.
[nana3soH BbixoaHoro Toka ot 0,1 go 50 A

KaTywka TokoBas 60 BUTKOB.
CoctouT 13 60 BUTKOB N305IMPOBAHHOIO NPOBOAA CEYEHNEM HE MEHEE S MMZ,
anameTp BUTkoB 150 mm

TpaHcgopmaTtop Toka TA mog. TA160P 4000/5A.
N3amepaembin Tok o 4000 A, KT 0,2

AmnepmeTtp [15017. nana3oHn nameperHunn ot 0,1 go 20 A. Knacc ToyHocTtm 0,2

6.7.2 Kannbpatop mHoroyHkumoHansHbih CALIBRO 142.
[vana3oH BocnponsBeneHna HanpskeHna noctosiHHoro Toka ot 0 go 1000 B.
[Mpegensl gonyckaemon ocHoBHOW norpelHoctn 0,005 %

MpumevaHue - [lpy noeepke paspellaeTcd MPUMEHATb Apyrne cpeacTsa  MOBEPKM,
obecneunBarowme onpegeneHne (KOHTPOMb) METPOSIONMYECKMX  XapaKTEPUCTUK C
TpeOyeMON TOHYHOCTbIO

(M3meHeHHas1 pedakyusi, U3m. Ne 1)

6.4 YcnoBsus noBepku

lMoBepka gomkHa NPOBOANTLCS NpU COBNIOAEHUN CNEeAYHOLLNX YCITOBUNA:

- TemnepaTtypa okpyatowiero Bodgyxa ot nntoc 15 go nntoc 25 °C;

- OTHOCUTENbHAaA BNaxHocTb Bo3ayxa oT 30 go 80 %;

- atmocdepHoe aasneHune ot 84 no 106 klla (ot 630 o 795 mm pT. CT.).

6.5 NMogroTtoBka K nosepke

lMepen npoBegeHMEM MOBEPKM CPeacTBa MOBEPKM AOMKHbI ObiTb MOBEpPEeHbl n
noaroToBrieHbl kK paboTe cornacHo UX PyKOBOACTBAM MO 3KCnyaTauumm.

lMepen npoBegeHveM noBepkn ybeamtecb, YTO HOMeEpP(-a) TOKOM3MEPUTENbHbIX
AaTYMKOB COBMagaeT C HOMEPOM, yKazaHHbIM B CBUAETENbCTBAX O NpUemMKe U NepBUYHOMN
NoBEpKe HACTOSILLEro pykoBOACTBA NO 3KCNyaTauuu.

B cnyyae npuobpemeHusi AononHUMesbHbIX MOKOU3MEPUMESbHbIX 0am4yuKkos,
omdesibHO om eonbmamrnepgasomempa, HeObXxoOUMO npoeecmu UX COBMECMHYH

Kanubposky Ha npedrnpusimuu-u3zomosumerie.
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6.6 NpoBeageHne NnoBepku

6.6.1 BHelwuHUn ocmoTp.

lMpn nNpoBegeHMM BHELLHEro OoCMOTpa BoNbTamnepdasoMeTpa M TOKOBbIX OATYMKOB
AOIMKHO ObITb YCTAHOBIEHO:

- COOTBETCTBME KOMMIIEKTHOCTY;

- Hann4yrMe pykoBOACTBa NO 3KCnyaTaunm 1 nacnopTta Ha nosepsieMbl Npubop;

- OTYETNMBAsA BUOMMOCTb BCEX HAAMMCEN (MapKUPOBKN);

- OTCYTCTBME CRnefylLlmx HeucrnpaBHOCTEW U AedeKTOB: HeyaooBreTBOPUTENbHOE
KpenneHve petanewn, 3NeKTPUYeCcKUX CcOoeauvHUTENewn, rHesn U3MepuTerbHbIX, HEMnpoYHoe
KpenneHue CTekna, TpewMHbl, LUapanuHbl, 3arpsa3HeHns, Mellalowme CYUTbIBAHUIO
nokasaHun, rpydble MexaHn4eckme noBpexaeHns HapyXHblx Yacten npmubopa.

6.6.2 Onpob6oBaHune

Llenbto onpoboBaHus sBnsetca npoeepka (PYHKUMOHMPOBaHUA npubopa, npy 3TOM
onpoboBaHMo nogBepratTca Npubopbl, yaoBneTsBopsalowme TpeboBaHUSIM BHELLUHEro
ocmoTpa. Bknounte npubop. B TevyeHnn aByx cekyHn Ha nHaukatope 6yaet otobpaxaTbes
HOoMep Bepcun nporpammHoro obecneverHna (MN0O). PesynbTtaT cuntaeTcss NONOXUTENbHbIM,
ecnu Bepcus MO nmeet Homep He HKe «1.00».

3artem npnbop nepengeT B OOUH U3 PEXUMOB U3MEPEHUS

PesynbTaT cuuMTaeTcs MNONOXMUTENbHbIM, €Cnu  He OBHapyXeHO HapyLleHUn
paboTocnocobHocTn npubopa.

6.7 NpoBepka OCHOBHbIX METPONOMMYECKUX XapaKkTepUCTUK

OnpeneneHne NOrpeLHOCTU N3MEPEHNI NPON3BOANTL METOAOM MPSMbIX U3MEPEHUI
no ogHoasHoOM cxeme BKIYEeHUs1 NoBepsieMoro npmbopa MeToaoM CpaBHEHUST NMOKa3aHui
nosepsemoro npmbopa ¢ nokasaHMsIMM 3TanoHHoro npubopa.

AbcontoTHaa norpewHocTb AX no pesynbTaTtaM U3MEpPEeHWn B KOHTPOSIbHOM TOYKe
paccuynTbiBaeTcst No hopmyrne:

AX = X = Xo, (6.1)

rae X — nokasaHusa nosepsieMoro npubopa, Xo — NokasaHusa aTanoHHoro npubopa.

Mpn namepeHnax ¢ ucnonb3oBaHvem TpaHcgopmaTtopa Toka TA 160 P 4000/5 3a
nokasaHus 3TanoHHoro Nnpnbopa NpMHMMaeTCsa 3Ha4YeHne, onpeaenénHoe no gopmyne:

Xo= k*Yo, (62)

rae Yo - BenMuMHa Ccunbl TOKa WM MOLWHOCTW, W3MEpEHHas 3TariOHHbIM

amMnepmeTpoM;
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k — kKoatpdpuumeHT TpaHcchopmauum TpaHchopmatopa TA 160 P 4000/5,
pasHbin 800.

Mpn namepeHusnx 6e3 ncnonb3oBaHusa TpaHcgopmatopa Toka TA 160 P 4000/5, Ho ¢
ncrnonb3osaHvem TokoBown katywkm 140-50 na komnnekta CALIBRO 142 3a nokasaHusd

aTanoHHoro npubopa NpUHMMaeTCcs 3Ha4YeHne, onpeaenéHHoe no popmyne:

X0= n*Yo, (63)
rae Yo — Benu4MHa Curnbl TOKa Kanw6paTopa nnn wu3mMepeHHaa J3STallOHHbIM
amMnepmMmeTpom,

N — YMCMNO BUTKOB TOKOBOW KaTyLku (n=50).

6.7.1 OnpegeneHve MOrpeLHOCTU U3MEPEHNA HaMNPsHKEHUA N CUMbl NEPEMEHHOTO
TOKa, yrna casura pas, 4acToTbl, MOMMHOW, aKTUBHOM N peaKTUBHOW MOLLHOCTH.

CobpaTb CxeMy U3MEpPEHNIN B COOTBETCTBUN C PUCYHKOM 6.1:

- nogknountb rHésga «A», «B», «C» nosepdemoro npubopa Kk rHesgy «Hi»
kKanubpartopa, rHe3go «N» — k rHe3gy «Low;

- NOAKITOYMTL NPOBOA K THE3aam «+I» n «-I» kanubpartopa - npu 3agaHuM TOKOB A0
15 A BKNIOYUTENBLHO, NMPU 3agaHuu Toka BenndnHon 40 A nNpoBOA CNOXWUTb B 2 BUTKA U
nogatb Tok 20 A, npu 3agaHun Toka ot 50 A go 1000 A noAKMOYUTL TOKOBYHO KaTyLUKY
140-50 kannbpaTopa (50 - BUTKOBas KaTyLuKa);

(U3meHeHHas pedakuyusi, U3m. Ne 1)

- AN U3MEPEHUs TOKa, OXBaTUTb NPOBOA (UM 2 BUTKA NPOBOAA MM BUTKU KaTYLLIKK)
TOKOM3MepUTENbHLIMU AaT4YMKaMu M3 KOMMMeKkTa MnocTaBku BorbTamnepdgasomeTtpa. [pu
npumeHeHnn patumkoB [NTUP-3000, T[MTK-3000, Heobxogmmo cumkcatop W BBOA
CUrHanbHoro kabens gartynka oTAanuMTb OT M3MEPSEMOro MNpoBOA4a Ha pPacCcTosiHME He
meHee 4 cM. MeTku (CTpenkn) TOKOM3MEPUTENbHbBIX AAaTYNKOB OOMKHbI ObiTb HanpaBreHb!
HaBCTpPeYy TOKY (MCTOYHMK TOKa rHe30 «+I», MPUEMHNUK TOKa - «-I»).

(U3meHeHHas pedakuyusi, U3m. Ne 1)

lNepeBectn BonbTamnepdasomMeTp B pexunm 3-dpasHon 4-npoBOOHOM CXEMbI
N3MEpPEHNS.

[MpoBecTn noBepky npubopa AN WU3MEPEHUS HanpsKeHUs, Curbl U YacTOThbl
nepeMeHHOro TOKa B KOHTPOSbHbIX TO4YKax cornacHo Tabnuue 6.3 mncxoga w3 Buaa

TOKOU3MepPUTEIbHbIX AATYMKOB B KOMMJ1EKTE NMOCTaBKU.
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MpumeyaHue- B kayecmee 3ManoHHO20 UCMOYHUKA HanpsXeHus U moka HeobxoduMo ucnonb3ogame ycmpolicmea, umerouue
CUHXPOHU3ayUI0 no hase Mex0dy HanpskeHUeM U MOKOM, a maK e 8CMPOEeHHbIU usMepumens MowHocmu. Hanpumep, ycmaHogky
nosepoyHyto yHusepcanbHyro «YTIMY-MO 3.1K(M)» unu kanubpamop nepemerHoeo moka «Pecypc-K2(M)».

PucyHok 6.1
Tabnuua 6.3 KOHTpOmnbHbIE TOYKM MNPU ONpedeneHnun MOrpeLlHoCcTn n3MepeHus

HanpsXXeHund, Cunbl N YHaCToTbl NEPEMEHHOIO TOKa

MapameTpbl kKannbpaTtopa

Cuna Toka B 3aBUCMMOCTM OT BMa TOKOM3MEPUTENbHbIX JaTYMKOB B
KOMIMIIEKTE NocTaBku, A
YacrtoTa, 'y | Hanpspkenue, B «KTVI(iZ(—l_E?| V{Eé:ljl’-so», KTUP-500 «E:Jl__llfl; ggggj

150 0,5 5 50

50 220 0,003 0,3 5
700 15 250 1000

45 0,3 40 500 500

55 50 5 50 200

MpumeyaHue — MNpu Hanuunn B Komnnekte noctasku KTUP-30 n KTN-30, noBepka nposoauTcs Ans
koHdurypaummn «KTUP-30 n KTN-30» cmoTpun Tabnuuy 2.1

(M3meHeHHas pedakuyusi, U3m. Ne 1)

PaccuntaTb norpeHoCcTM N3MepeHNn CornacHo n. 6.7 no nokasaHnaM 3TarOHHOMO U
nosepsemMoro npMbopoB 41151 YHacTOThbl, HANPSHXKEHUS U CUNbI NEPEMEHHOIO TOKA.

[MepeBecTn aTanoHHbIA NPUBOP B PEXNM reHepauum MoLHOCTU. MpoBeCcTn noBepky
npubopa Ana n3aMepeHns yrnos capura a3 Mexay HanpsikeHUeEM U TOKOM, HanpsiKeHuem
N HanpsbkeHnem, TOKOM U TOKOM, aKTMBHOW, pPeakTUBHOW W TMOMHOW MOLUHOCTU B

KOHTPOJIbHbIX TOYKax corfacHo Ta6n|/|u,e 6.4.
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Tabnuua 6.4 KoHTpOsibHbIE TOYKM NpW onpegeneHnn norpeLHoCcT namepeHns yrna

caBura pas mexay Hanps>KeHMeM U TOKOM, akTUBHOW, peakTUBHOM N NOSTHON MOLLHOCTU

MapameTpbl kKannbpartopa

y Cwvina Toka B 3aBUCMMOCTM OT BUa TOKOU3MEPUTENbHBIX
d;gg ;ﬂe;';r; OAaTYNKOB B KOMMNIIEKTE NOCTaBKM, A
YacroTa, 'y HANDSIKEHNEM U HanpsikeHue, B «KTl/I(f’K-_?a S_g'(l)’?—%», KTUP-500 «TTUP-3000»,
TOKOM, rpagycoB «KTU-30» «MTN-3000»
10 0,03 0,5 10
60 0,1 1 10
50 220 (9)"
-45 5 5 10
-80 10 10 10
MpumeyaHus

Mpn Hannyum B komnnekTe noctaskn KTUP-30 u KTU-30, noBepka npoBoaUTCS ANs MakCcUMarnbHOWM
komnnektaumm, T.e. «KTUP-30 n KTUN-30».
") _ naHHOE 3HaueHne HanpsHKeHUs TONbKO AMst ONpeaeneHu st MOrpeLHOCTY U3MEpPEHNIA yrna casura gas

(U3meHeHHas1 pedakyusi, U3m. Ne 1)

PaccunTtaTb NOrpeLHoOCT N3MEPEHNI COrnacHo n. 6.7 No NoKa3aHUAM 3TanoHHOro M
noBepsieMoro npubopoB Ansi aKTUBHOW, PeaKTMBHOW M MOMHOW MOLLHOCTW, YrioB casura
a3 mexagy HanpskeHMem M TOKOM, TOKOM W TOKOM, HamnpshkeHMEeM W HanpsKeHuem
nepemMeHHoro Toka. [pn 3TOM 3TanoHHblE 3HA4YeHUs YrNoB caBura a3 Mexay TOKOM W
TOKOM, HanpsKeHNEM N HaNpshKEHWEM cUMUTaloTCAa paBHbiMu O rpagycoB.

PesynbTatel npoBepkun npubopa cuuTaloTca  yOOBNETBOPUTENbHBbIMKU,  €CNK
onpeaeneHHas no gopmyne 6.1, ¢ yuétom 6.3, abcontoTHaAs NOrpeLLHOCTb COOTBETCTBYET

TpeboBaHnam Tabnuupbl 1.1.

[Ona TokomsameputenbHbix pgatunkoB [1TUP-3000 mn MTKW-3000 AononHUTENbHO
cobpaTb CXemMy M3MEPEHUIN B COOTBETCTBUM C PUCYHKOM 6.2:

- noakntounTs 60-BUTKOBYHO TOKOBYH) KaTyLIKy Mexay TOKOBbIMU THE3QaMu
yctaHoBku Y300. [Ina namepeHust Toka KOHTypa pa3mMecTuTb Ha HEM TpaHccopmaTop Toka
TA 160 P 4000/5 Harpy>XeHHbIN Ha aTanoHHbIN amnepmeTp 45017,

- OXBaTUTb BUTKM KaTYLIKN TOKOM3MeputenbHbiMm gatdnkamm MNTUP-3000 nnu MNTU-
3000. dukcaTop 1 BBOA CUrHanbHOro kabensa gatyvka otganuTte oT M3MepsieMoro npoeoaa
Ha paccTtosiHne He meHee 4 cM. CTpenkM TOKOM3MEPUTESbHbIX OATYMKOB AOIMKHbI ObiTb
HanpaBneHbl HaBcTpeyy ToKy. Cxema paboyero mecrta nokasaHa Ha pucyHke 6.2.

lNepeBectn BonbTamnepdasomMeTp B pexunm 3-dpasHon 4-npoBOOHOM CXEMbI

N3MepeHusi.
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lMpoBecTn npoBepky namepeHusi cusbl nepemeHHoro Toka 3000 A yactoTton 50 Iy,
Paccuntatb NorpeLlHoCcTb N3MePEHUS CUMbl NEPEMEHHOIO TOKa corfacHo n. 6.7 no

nokasaHusiM 3TafIOHHOrO M NOBEPSIEMOro NpMBopoB.

PucyHok 6.2

PesynbTatel npoBepku npubopa cuutTaloTca  yOOBNETBOPUTENbHBIMKU,  €CMnu
onpeaeneHHas no cgopmyne 6.1, ¢ yuétom 6.2, abconoTHas NOrpeLHOCTb COOTBETCTBYET

TpeboBaHnsam Tabnuupl 1.1.

6.7.2 MNpoBepka NOrpeLHOCTM N3MEPEHMSA HaNPSXKEHNSI MOCTOSIHHOMO TOKa

[MpoBepKy MOrpeLHOCTU U3MEPEHNS HanpPsXXeHUss NMOCTOSHHOrO TokKa NpoBOAUTHL B
crnegyroLem nopsagke:

- cobpaTb cxeMy M3MEPEHUA B COOTBETCTBUM C PUCYHKOM 6.3, NoAKNouMTb rHé3na
«A» n «C» nosepsiemoro npmbopa k rHe3gy «Hi» kanubpaTopa, rHesga « N» n «B» —
K rHe3gy «Lo».

- nepeBecTn BorbTamnepgasoMeTp B PEXUM N3MEPEHNSA HANPsSXKEHUS NOCTOAHHOIO
TOKa;

- NPOBECTM NPOBEPKY MPU BbIXOAHOM HanpsixxeHuu kannbpatopa 0,3 n 700 B.
(U3meHeHHas pedakyusi, U3m. Ne 1)

- paccyuTaTtb MOrpeLHOCT U3MEPEHNIN COrfacHo M. 6.7 No nokasaHMaM 3TarlOHHOro

N noBepsiemMoro npmbopos.
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PucyHok 6.3
PesynbTatel npoBepku npubopa cyUTalTCa  YOOBMNETBOPUTESbHBIMKU,  €CNn
BbluMcneHHas no dopmyne 6.1 abconoTHaa NOrpeLHoOCTb COOTBETCTBYET TpeboBaHUAM

Tabnuubl 2.1.

6.8 OhopmneHune pesynbLTaTtoB NOBEPKU
6.8.1 PesynbTaThbl NoBepkM Npnbopa NnoaTBEPXKAATCA CBEAEHUSIMUN, BKITHOYEHHBIMA
B ®depepanbHbii MHAPOPMAUMOHHBLIA OHA NOo obecneyeHuro eavHCTBa W3MEPEHUA B

COOTBETCTBUUN C NOPAOKOM, YCTAHOBJIEHHbLIM ﬂ,eVICTBleLLl,MM 3aKoOHOOAaTEJIbCTBOM.

6.8.2 [llo 3asBneHuo Bnagenbua npubopa wnu nuua, NpPeacTaBMBLLErO €ro Ha
MOBEpPKy, MOMNOXUTENbHbIE pe3ynbTaTtbl MNOBepkn (Korga npubop noaTrsepxaaet
COOTBETCTBUE METPONorndeckum TpeboBaHusM) ohopMNAIOT CBMAETENLCTBOM O MOBEpKe
no ¢popme, yCTaHOBMEHHOW B COOTBETCTBUM C AENCTBYIOWNM 3aKOHOAATENBLCTBOM, U (M)
HaHeceHneM Ha nNpubop 3Haka NoBepku, U (UNKN) BHECEHMEM B nacrnopT npubopa 3anucu o
NpoBeJEeHHOM MOBepKe, 3aBepsAeMOou MnoanNuUCbD MNOBEpUTENs W 3HAKOM MOBEPKU, C
yKkaszaHnem gatbl MOBEPKM.

6.8.3 [lo 3asBneHuio Bnagenbua npubopa uMnNu nuua, NpeacTaBMBLUErO €ro Ha
NoBepKy, oOTpuuaTenbHble pes3ynbTaTtbl MNOBepku (korga npubop He noaTsepxaaet
COOTBETCTBME  MeTponornyeckum  TpeboBaHusiM)  opopMNAOT  M3BELLEHMEM O
HEeNpPUrogHOCTU K NPUMEHEHUIO CpeacTBa M3MepeHun no ¢opme, YCTaHOBMEHHOW B
COOTBETCTBUM C AENCTBYIOLUMM 3aKOHOAATENbCTBOM, U (MNM) BHeceHueM B hopmynsp
npnbopa COOTBETCTBYIOLLEN 3aNUCHK.

(M3meHeHHasi pedakyusi, U3m. Ne 1)
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7 NACNOPT

7.1 Bonbtamnepgasometp PC-30 Ne ,

3aBOACKON HoMep

YKOMMMEeKToBaH TokonameputenbHbiM gatymkom  KTUP-30 Ne

KTWN-30 Ne , KTHUP-500 Ne

3aBOACKOM HoMep

3aBOACKON HOMeEp 3aBOACKON HOMeEp

MTUP-3000 Ne , [TWN-3000 Ne

3aBO[CKOM HOMEp 3aBOACKOM HOMEpP

cooTBeTCTBYET TexHu4eckum ycnosuam PAIMM.411259.001TY v npusHaH rogHbIm

On4d 3Kcnnyartauun.

HavanbHuk OTK

MI

noanucb o.1.0.

4yncrno, Mecsu, roj

7.2 CBeneHnsi 0 NepBMYHOM NOBEpPKE

CpenctBo nsmepeHus sonotamnepdgasomerp PC-30 Ne

3aBOfCKOM HOMep

C TokousmeputenbHbiMn gatynkamm KTUP-30 Ne

3aBOACKOMN HOMep

KTWN-30 Ne , KTHUP-500 Ne

3aBO[CKOM HOMeEp 3aBO[CKOM HOMep

MNTNP-3000 Ne , MTWN-3000 Ne

3aBofCKOM HOMep 3aBOfCKOMN HOMeEp

Ha OCHOBaHWWM pe3ynbTaTOB MNEPBUYHOM MOBEPKM  NPU3HAHO

YCTaHOBJ1EHHbIM B ONMUCAaHUN TUNa METPOJTIOTMYECKNM Tpe6OBaHVIFIM

[MoBepuTtens

COOTBETCTBYIOLLNM

noanncb ¢.1.0.

[aTa nepBnYHON NOBEPKU

4yucno, mecqau, rog

3Hak noBepkun

44



7.3 MapaHTum nsrotoBUTENS
MpeanpuaTne-n3roToBUTENb rapaHTUpyeT CcooTBeTCcTBME npubopa TpeboBaHUAM
TexHudeckux ycnosumn PAINM.411259.001TY npu cobniogeHun npasusi dKCnnyatauuu,
TPaHCNOPTUPOBAHNSA U XPaHEHUSI.
[apaHTUHBLIM CPOK Ha npubop coctaeBnsieT 18 mecsiueB C AaTtbl NPOAaXu, HO He
bonee 24 mecsueB ¢ aaTbl n3rotosrneHus (gata wramna OTK)».
[[@apaHTUMHBLIA CPOK nMpoasfieBaeTcs Ha nepuog OT nojaym  peknamaumm  ao
yCTPaHEeHUs1 HencnpaBHOCTEWN.

[apaHTUNHBIN CPOK HE PACMPOCTPAHAETCHA Ha aKKyMYIsaTop.

PekBn3nTbl NpeanpusaTUa-M3roToBUTENS:

AO «HIM® «Pagno-Cepsunc»

Appec: 426008, YamypTtckaa Pecnybnuka, r. Mxesck, yn. MNMywknHckas, a. 268.
MouToBbIn agpec: 426000, r.xeBck, a/a 10047.

Ten. (3412) 43-91-44.  ®akc. (3412) 43-92-63.

E-mail: office@radio-service.ru MHTepHeT: www.radio-service.ru
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7.4 3Ha4YeHNA OCHOBHbIX MapamMeTpPoB U XapaKTePUCTUK

OcHOBHble MeTpornornyeckue n TeXHU4YecKune XapaKkTepucTuku
BoSibTamnepdasomeTpa npuBedeHbl B NyHKTax 1.2 v 1.3 pyKkoBOACTBa MO 3Kcnnyataumm
PAINM.411259.001P3 cooTBETCTBEHHO.

7.5. CBegeHua o ceptudmkaumm
BonbtamnepdasomeTtp BHeceH B ['ocpeectp CW nog Homepom 62558-15 n nmeet

Aeknapaumto o cootsetcteumn TP TC.

7.6 YTunmsaums

YTunusauyus BonbTamnepdgasomeTpa npoun3BoauTcs aKkcnnyatupyowiemn
opraHuMsaumen un BbINOSHAETCA COrflacCHO HOpMaM UM npaswunam, OeNCTBYOWWUM Ha
Tepputopun cTpaHbl. B coctaB BonbTamnepdasomeTpa He BXOOAT 3KOSOrMYEeCKN onacHble

SNNIEMEHTHhI.
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8 CBepeHus o ABMXXKEeHUU Npubopa npu aKcnyaTauum

8.1 CBefneHust 0 ABvKeHun npmbopa npu akcnnyatauumn npuBogaT B Tabnuue 8.1

Tabnuua 8.1 - CBegeHus o ABMXKeHUN npudopa npu akcnnyataumm

[OaTa
YCTaHOBKMU

Fpe
yCTaHOBJIIEHO

Hapa6oTka
Oarta ¢ Hayana nocne
CHATUA nocrnegHero
3KcnyaTauuy
peMoHTa

MpuynHa
CHATUA

Mognucb nuua,
npoBoAMBLUErO
YCTaHOBKY
(cHATHE)

8.2 CBeaeHus o npueme n nepegadve npmbopa npueoadat B Tabnuvue 8.2

Tabnuua 8.2 - CBeaeHust 0 npueme 1 nepegayve npnodopa

Dara

CocTtosiHue
npu6opa

OcHoBaHue
(HaMmeHoBaHue,
HOMep U pgaTta
DOKYMeHTa)

MpeanpusTue,
OOIMKHOCTb U NOANUCH

MpumeyaHue

caaBLiero

NpuHsBLLIEero
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