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Meroabl H3MepeHHii XapaKTEpHCTHK YaCTHYHBIX roct
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NPOMbILLJICHHOH YACTOTHI

Power transformers. Methods of measuring partial
discharge characteristics during power frequency
voltage testing

Hata psenenns 01.91.77

Hacrosuuit craHaapT pacrnpocTpaHsieTCsi Ha CWIOBbIE MacC/siHbIE
TpaHcopMaTops!l (BKJIKOYass aBTOTpaHCOPMATOpPhl) KJIAacCOB Harpsike-
Hu# 220 kB ¥ Bbillle ¥ YCTaHABAMBAET METOAbI U3MEPEHUI XapaKTepuc-
THUK YaCTUYHBIX pa3psooB [PU HCIBITAHUAX HU3OASUMU HaMpSKEHHUEM
NPOMbBILLLIEHHOH YacTOThI.

CraHpapT He pacripocTpaHsieTcsi Ha TpaHcOpMaTopbl, HAXOAALUMUECS
B 3KCIUTyaTalHH.

(N3menennas peaakuus, M3m. Ne 1, 3, 4).

1. OBUIME ITOJOXEHHUA

1.1. Vi3aMepeHHe XapaKTEpHCTUK YACTUYHBIX pa3psiioB IIPOBOIMUTCS C
LIEbI0 YCTAHOBUTH, YTO B U3OJMSLIMM MCHBITbIBAEMOro TpaHcdopMaTopa
NPH UCTIBITAHUY HOPMUPOBAHHBIM HAIpPSXKEHUEM OTCYTCTBYIOT YacCTHY-
HbI€ pa3psabl, MHTEHCUBHOCTb KOTOPbIX MpPEBbILLIAECT 3HAYEHUE, YCTAHAB-
AUBAaEMOE  CTAHOAPTOM  WJIKM  TEXHUYECKUMMU  YCIOBUAMM  Ha

TpaHcdopMaTop.

H3nanue oduunanshoe ITepeneuyaTka BocnpelieHa

© HW3zparenscrBo craHaapros, 1975
© WUIIK Hanarenancrso cranwpapros, 1997
[MepeusngaHue ¢ UBMEHEHUSIMU
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1.2. Tlpu u3MepeHHUAX XapPaKTEPUCTUK YACTUYHBIX pa3psiaoB 006s3a-
TEJIbHbIM SIBJISIETCS OnpefeseHe MAKCUMaAIbHOIO 3HAYEHUS KaXYLierocs
3apsiia YacCTUYHBIX pa3psaoB 3a BpeMsl BO3ACHCTBUS UCIIBITATEJIbHOTO
HATNpsOKEHUSA.

Jlonyckaercss AOMOJHUTENbHO MPOBOAUTbL U3MEPEHUE CPENHEro TokKa
YaCTUYHBIX Pa3psiioB, @ TAKXE UX MHTEHCUBHOCTU B MUKPOBOJIbTAX.

1.3. N3MepeHue XapaKTepUCTHK YACTUYHBIX pa3psiioB HeobxoauMo
MPOBOAUTH Ha MOJHOCThIO cO6paHHOM TpaHcgopmarope. [1pu noarotos-
Ke TpaHcdopMaTopa K MCIbITAHUSIM C U3MEPEHHEM XapaKTEpUCTUK yac-
TUYHBIX pa3psiioB €ro akTUBHAs YacTb [OJMXKHA ObiThb IOABEPrHyTa
TeXHOJIOrM4ecKoi oOpaboTKe, yCTAHOBJEHHONM CTAaHIApTOM WM TEXHU-
YeCKMMH YCJIOBUSIMM Ha TpaHcgopMarop.

2. YCTPOUCTBO JIJ/11 U3MEPEHHUSA XAPAKTEPUCTUK
YACTHUYHBIX PA3PAI OB

2.1. YcrpoitcTBO 115t UBMEPEH s XapaKTEPUCTUK YACTUUHBIX pa3psioB
(B manbHEMILEM — U3MEPUTENBHOE YCTPOUCTBO) HEOOXOAMMO NMPUCOEAM-
HSITh Yepe3 COeAMHMUTEbHbIA KOHAEHCATOP K JIMHEHOMY BbiBoAYy OOMOT-
KM BBICIIErO HarpsDKeHUs] UCMbITbiBaeMoM ¢a3bl TpaHcopMaropa, a B
aBToTpaHc¢OpMaTope, KpOMe TOro, K IMHEHHOMY BHIBOLY OOMOTKH cpel-
HEro HanpsiKeHUs.

IMpu onHOBpeMEeHHOM UCIBITAHUH ABYX UAHU Tpex ¢a3 TpaHchopmaTo-
pa U3MEpUTEIbHOE YCTPOHCTBO HEOOXOAUMO ITPUCOEAUHATDL YEPE3 COEAU-
HUTENbHBIA KOHIEHCATOp K JMHEAHOMY BbIBOJY OOMOTKHM BBICILErO
HanpsoKeHHUs1 Kaxaoi wucnbiThiBaeMoit ¢aspl. [IpyHUMNUanbHasA cxema
YCTAHOBKU 11 UBMEPEHUI XapaKTEpPUCTUK YACTUYHBIX pa3psiioB MpUBe-
JeHa Ha uepr. 1.

Honyckaetrcsa (Hanpumep, Npyv JOKALUMH YAaCTMYHBIX Pa3psiAoB) NMpH-
COCAMHSATb U3MEPUTEJIbHOE YCTPOMCTBO K BbIBOZIaM Bcex OOMOTOK UCIIbI-
TbiBaeMoro TpaHcdopmaropa.

B 3azeMyieHMe HedATpaiu napainenbHO ¢ U3MEPUTENbHBIM YCTPOMCT-
BOM HEOOXOAUMO MPUCOEAUHATE UHAYKTUBHYIO KATYLIKY, 3HAYE€HUEe UH-
NYKTUBHOCTH KOTOPO# JOJKHO BbIOMPATHCS M3 YCIOBUS

10Z
L>—=,
2nf,
rae Z — BXOAHOE COMNpPOTUBIEHUE U3MEPUTENLHOIO YCTPOMCTRA;
[, — HUXHAS MpelesbHas 4acToTa U3MEpEeHMs..
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[IpumMeyanwms: )

1. Kartywka MHAYKTHBHOCTH, NPHUCOEAUHAEMas B 3a3ewieHHE HCUTPAIH Ma-
PAUIENLHO C U3MEPHUTENLHBIM YCTPOHCTBOM, MOXET ObITh UCMO/b30BaHA B Kate-
CTBE U3MEPUTEIBLHOTO 3JIEMEHTA; B 3TOM ciyude

L=50 ~¢-1000.

2 fy
2. CeyeHHe HAMOTOYHOrO MPOBOAA KATYLIKH WHAYKTUBHOCTH HLOMKHO OBITb
JIOCTATOYHBIM ANA MPOTEKAHMA TOKA MCMbITaTeNbHON YacToThl 6€3 HarpeBaHus
KaTyllK{ B TEYEHHUE BCErO BPEMEHHU MCMBbITAHUMA.

[TpHHUMNKMANLHAA CXEMA YCTAHOBKH IS H3MepeHHii XapaKTepHCTHK

YACTHYHBIX pa3panos
r
r '(: )":h
_l_cﬂ
-|-= -

PK

nyp

HYP — naMepHuTeNbHbBI! NPHEOP (MAH KOMIIEKT HIMEPUTEbHBIX NPUGOPOB); Z,; — COnpo-

TURAEHHE W3MEPHUTENBHOTO 3N1eMeHTa; PK — naMepuTenbHblit Kabenb; C, — €MKOCTb BBOAA

WM OTAECAbHOTO COEAUHHUTEIBHOrO KoOHAeH caTopa; C,, — €MKOCTb Ha BXOAE H3MCPHTEIBHO-

ro ycTpoiicTsa (CyMMapHasi €eMKOCTb M3MEPHUTEIbHON OOKIAAKH BBOZA M HU3MECPHTEJIBHOIO

kabenst); Cy — eMKOCTb IpayHpOBOYHOrO KOHAeHcaTopa; " — rpaxyMpoBOYHbIi reHeparop;
P — 3awmTHOE yCTPOHCTBO; /T, — NpenoXpaHUTeNb

Yepr. |
(U3menennan penakums, Usm. Ne 1).
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2.2. B xayecTBe cOeIMHUTEIBHOrO KOHIEHCATOpA CJIEAYET UCMOb30-
BaTh BBOJ BBICHIETO WM CPeAHEro HanpsiXedusi UCMbITHIBAEMOro TpaHC-
dopmaTopa, cHaGXeHHbI# H3MepUTeNbHOI o0knanakoil. Jlonyckaercsi B
Ka4yeCTBE COENMHMTENIbHOrO KOHIEHCATOpa HCIOJb30BaTh OTAE/bHBIN
KOHAEHCATOop.

3HayeHHe KaXyllerocst 3apsifla YaCTUYHbIX pa3psAloB B H3ONAUMUU
COeIUHUTENLHOrO KOHACHCATOpPA IMpU MCHBITATEJILHOM HAMNpsiXEHUHU,
NpUBEAEHHOE K 3HAYEHMIO KaXYyllerocsi 3apsiia YaCTHYHbLIX pa3psaoB B
M30JSILIMK HCTIBITBIBAEMOro TpaHcdopMaTopa, He AOJXKHO MpEBbILLATH
50 % HOpMMpYEeMOro CTaHAAPTOM WIM TEeXHUYECKHMHU YCIOBUSIMU 3Haye-
HUSI, HO HE JAO/XHO ObITh Gonee 1071 K.

3HayeHUEe EeMKOCTU OTAENbHOr0 COCAMHUTENIBHOrO KOHAEHCaTopa
JIOJIXXHO YCTaHABJIMBAThCA U3 yCIOBHUA obecreueHusi HaleXXHOro uaMepe-
HHMSI MUHUMAQJIbHOTO 3HAYE€HMS] KaXyLLerocs 3apsna YaCTUYHbIX pa3pslioB,
HOPMHUPYEMOTro CTAHAAPTOM HJIM TEXHUYECKHUMHU YCJIOBUSIMU, HO HE JOJXK-
Ho 6biTh MeHee 30 nd.

2.3. CoegHHUTENBHBIK KOHAEHCATOP MOXET ObIThb MCIMOJB3OBAH B
COBMEIUEHHOM CXeM€ M3MepEeHUH XapaKTepUCTUK YACTUYHBIX pa3-
PSIOB ¥ MCNBLITATEIBHOTO HAaNpsKEHWsi, €cCJU YCTAHOBJIEHO, YTO
3TO HE BIUSAET Ha pe3yJibTaTbl U3MEPEHUH XapaKTEpUCTHUK YACTUYHBIX
pa3psiios.

CoBMelleHHas cxeMa U3MEPEHU XapaKTEPUCTUK YaCTUYHBIX pa3psi-
OB 4 MCIIBITATEJIbHOrO HAMNpPSIXXEHUS B Ka4ecTBe NMpHUMepa MpHUBeIcHA B
NPpUIOXKEHUH 1.

2.4. UamepurenbHble 371€EMEHThI JIOJXKHBI COOTBETCTBOBAThH TpeboBa-
Husim TOCT 20074. MoluHOCTbh paccesiHUS U3MEPHUTENBHOrO 3JIEMEHTA
JIoXHa ObITh JOCTATOYHOM U1 MPOTEKAHUS Yepe3 HEro TOKa NMpHu UCTbI-
TaTeJIbHOM HAIpsSXECHUM.

(N3menennan pepakums, Aam. Ne 3).

2.5. Ob6iumne TpeboBaHUs, NPEABABASIEMBIE K CXEME U H3MEPUTEIBHOMY
YCTPONCTBY, OJOMXHBI YctaHaBauBatbes 1o TOCT 20074.

H3meputenbHOE YyCTPOCTBO ROJIKHO ObITh IIHPOKOMOJOCHBIM C BEPX-
Heil YacToToil nosiocel nponyckaHus He 6onee 400 kI'u.

He3aBucrumo oT TOro, Kakue oTcYeTHbIE UK PETUCTPUPYIOLLIUE KaXKY-
Luics 3apsa npubopbl UMEIOT U3MEPUTENBHOE YCTPOMCTBO, pEKOMEHAY-
eTcsl TNPUMEHsITb ocuwuiorpad, YTO TNO3BOJSET PaiMYaTbh BUIBI
YaCTHYHBIX pa3psiioB, a TAKXKE OTIMYATh YACTUYHbBIE pa3psilibl OT [IOMEX.
B ciayyae nmpuMeHeHMs A M3MepeHMsl Kaxyulerocs 3apsaa npu6opos
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HEeMoCpeACTBEHHOro oTcyeTa (AMIUIMTYAHbIX BOJIBTMETPOB), MOTPELLIHOCTD
OT YacTOThbl CJIEOBAHHUA WMMYJIBCOB YaCTUYHBIX Pa3psiAOB B JHAMA30HE
yacTtoT caenoBanHusi 100 Nu—10 kI'u noskHA HaXOAMTBHCA B JOMYCTUMbIX
npenenax.

HuxHsis yacroTa noJiocsl nponyckaHusi GuabTpa BEpXHMUX YACTOT HE
nosixHa 6biTh 6osiee S0 kI'u. KoaddpuuueHT 3atyxaHus ¢puabTpa BEpXHUX
yacTtoT Ha yactore 1 kI'u monxeH ObiTh He MeHee 50 nb, a Ha yacrtoTe
MCIbITATEIbHOIO HanpsikeHuss — He MeHee 60 nb.

JlonyckaeTcs NpPUMEHATb  Y3KOMOJOCHOE  U3MEPUTEJBHOE YCT-
POICTBO, KOTOpPOE [JOJXKHO HWMETb [OJOCY TMPOMYCKaHUS YacToT
oT 8 no 10 kI'u 1 BepxHIOK IPaHUYHYIO YACTOTY HAacCTpOiKH He Oonee
400 xI'u.

[MIpy npuMeHeHUHU y3KoMojiocHOro npudopa obsi3aTe/sIbHA MPOBEPKA
3aTyXaHHsl MMIYJibCa YaCTHYHOIO paspsiia B o6MOTKe TpaHcdopMaropa.
HU3MepeHre MOXHO NMPOBOANTD, €CJIK 3TO 3aTyXaHHE Ha 4YaCTOTE HACTPOIi-
Ky npubopa He npesbitnaet 10 ab.

(M3menennan penakums, Uam. Ne 1, 2, 3, 4).

3. [IOAI'OTOBKA K UTBMEPEHHIO

3. T'panyvpoBKAa YyCTAHOBKH O U3IMEpPEHMUI
XAapAKTEPHUCTUK YACTUYHBIX pa3psadoB

3.1.1. 'panyupoBKy cieayeT NMPOBOAUTD IS KaXAO0i HUCIBITbIBAEMOM
¢da3bl TpaHchopmaTopa nepen HayaaioM M nociae UCnbiTaHuit. [lomycka-
eTCsl MPOBOAUTH IPAnYUPOBKY B MOJIHOM 00BEME TONBKO M1 OGHOM ¢a3bl,
€CJIU U3MEPEHUE XApaKTePUCTUK YACTUYHBIX pa3psiioB B ABYX WM Tpex
(pazax, UCNBITHIBAEMBIX O OUHAKOBOWM CXEME, MPOBOAUTCA OTHUM HU3Me-
PUTEIbHBIM YCTPOMCTBOM C ONMHAKOBBIMH [IapaMeTpaMy U3MEPHUTENbHBIX
aneMeHTOB. st octabHbIX a3 rpaaydpoBKa B 3TOM C/Iy4yae [MPOBOAUTCS
TOJIBKO NPU OJHOM 3HAYECHHUU YCUIACHHUS.

3.1.2. I'panynpoBKa HOJKHA NMPOBOAUTLCA Mapajie/IbHbIM CIIOCOG0M
no FOCT 20074.

YactoTa NOBTOPEHHUSI TPafyMpPOBOYHBIX HMMITYJBCOB HAaNpsOHKEHUS
JONXHa OblTb paBHOW [OBOMHOWM YacTOTe MCNBITATEJILHOrO HATpPS-
XKECHUA.

[1pu rpagyMpoBKe U3MEPUTEIbHOM CXEMBI C LIMPOKOIMOMOCHBIM H3Me-
PUTENbHBIM NMPUOOPOM AOMyCcKAaeTcK YBEJIMYCHHE YACTOTbl MOBTOPEHUS
rpaiyMpPOBOYHBIX HUMITYJIbCOB OTHOCUTEJNbHO ABOMHONM 4acTOTbl MCIbITA-
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TEJIbHOI'O HArpsiXK€HHUS, €CJI MOKA3aHO, YTO 3TO YBEJIUUYECHUE HE BIIUSIET
Ha NoKa3aHUs U3MepUTeNbHOro npubopa.

(Mamenennas pepaxkums, Usm. Ne 1, 2).

3.1.3. TpeboBaHud K MPUMEHSIEMOMY JUISl TPAAYMPOBKHU reHepaTopy
NPSAMOYTOJBHBIX UMITYJIbcOB HanpsixeHus — no FOCT 20074.

3.1.4. TpanynpoBOUYHBIA KOHACHCATOP NPU I'PALYUPOBKE OOJXKEH ObITh
npucoefUHEeH ONHUM CBOMM BBIBOJAOM K TeHepaTopy MNpSIMOYIOJIbHbIX
HMMITYJIbCOB HAIpsSIXXEHUS TP NMOMOLIA KOAKCHATbHOIO Kabens, a Ipyrum
BbIBOJOM — HEMOCPEACTBEHHO K JIMHEMHOMY BbIBOAY OOMOTKHU BBICILETO
HanpsokeHUst rpaayvpyeMoit ¢aspl. IlpucoenuHeHue rpagyMpoBOYHOro
KOHJIeHCaTopa MOKa3aHO Ha 4epT. 1 mMyHKTUpPOM.

[pagyupoBKa [OJDKHA NpOBOAMTHCS 0€3 BKIIIOYEHUSI HAMNpsIXKEHUS
BO30YXIeHUs UCIbITbIBaeMoro tpaHcdopmaropa. Jlonyckaercsi npoBo-
OUTb TPANyUPOBKY HEMOCPEACTBEHHO BO BpeMsi WUCIbITAHWUM, eciyk B
KayecTBe rpaJlydpoOBOYHOro KOHAEHCATOpa NMPH 3TOM MCMOJIb3YeTCs KOH-
JEHCATOp, paCCYUTAHHBLIA Ha HOpMaJIbHBIK peXUM paboTbl Np¥ UCIIbITA-
TEIbHOM HaNPSDKEHUU.

3.1.5. 3HayeHHe €eMKOCTH I'pagfyMpOBOYHOI0 KOHIEHcaTopa BblOHpa-
ercsa no TOCT 20074, Ho He nonxHOo 6bITh 60nee 100 nd.

3.1.6. Tlpu rpanyrpoBKe orpeaensieTcs MaclITaGHbIA (rpagyupoBoy-
HblIi) K03 GULUMEHT I pacyeTa Kaxyluerocs 3apsiia YaCTUYHbIX pa3psi-
0B, NpH U3MEPEHUH IOPYrux XapaKTEPUCTUK YACTUYHBIX pa3psiioB MO
n. 1.2 meroauka rpagyuposku no F'OCT 20074.

32. MeponpusgaTusgs N0 CHUXEHUIO YPDOBHHA
MToMeX

3.2.1. C uenbi0 CHWXEHHS YPOBHSI MOMeX OT KOPOHbI, BO3HUKAIO-
e Ha METaAUTMYECKUX YacTAX TpaHchopMmaropa, HaxofsillUMxcsl Mok
BHICOKMM DJIEKTPHUYECKUM TMOTEHLMAJIOM, Ha He3a3eMJIEHHbIX MeTalJIh-
YECKUX yIIaxX U JETasiX MCMbITATEAbHOM YCTAHOBKM M Ha 3a3€MJIEHHBIX
METAUTMYECKUX Yy3j1aX U AETAISIX C OCTPbIMM KpPOMKaMM, HeoOXoaMMO
YCTaHAaBJMUBATh 3JIEKTPOCTATHUYECKHE 3KpaHbl HAa BCE JIEMEHTbI U Y3Jibl
KOHCTPYKLIMM MCNBITATEIbHOH YCTAHOBKH, SIBASIOLIKECS HMCTOYHUKOM
KOPOHBI.

3.2.1.1. Ha BepxH010 YacTb UCIbITATEAbHBIX BBOJOB UCIIbITHIBAEMOIO
TpaHcpopMaTopa HeoOXOIUMO YCTAHABJIMBATH JIEKTPOCTATUYECKHUE BK-

paHbl cO cepUYecKOit MOBEPXHOCTbIO, 06ecreynuBalOLINE OTCYTCTBHE
KOpPOHBI NMPU MCIBITATEILHOM HaNpskeHMU. PekoMmeHayeMble pa3smepbl
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3NEKTPOCTATUYECKUX IKPAHOB, B 3aBUCHMOCTH OT Kjacca HalpsKEHUsS
UCTIBITBIBAEMOTrO TpaHchopMaTopa, NpUBeaeHbl B TabauLe.

JlonyckaeTcs Ha BBOAbI TPaHC(HOPMATQPOB KJIACCOB HAIPSDKEHUN 10
220 kB BKJIIOYUTENIBHO YCTAHABIMBATD 3JIEKTPOCTATUYECKUE IKPAHbI TO-
pouganpHoi ¢opmbl, ecau obecrieunBaeTcsi OTCYTCTBUE KOPOHbI MPH
MCIIBITATE/IbHOM HaMNpsKEHUM.

Pexkomenayemblie pa3Mepsl 3J1eKTPOCTATHYECKHX JKPAHOB
H COeAHHHTEJIbHbIX IHH

HameTp coepbl
Kiacc Hanpsixenus, kB SHCI:IKTPOCETHCECSKOI‘O ﬂuamcmuizinn::wnhublx

3KpaHa, MM ’

110 500 -

150 750 60

220 750 100

330 1000 150

500 1800 250

750 2500 300

3.2.1.2. PaccrosiHMe MeXAay 3JIEKTPOCTaTUYECKUMH IKpaHAMU COCEll-
HUX BBOHOB Tpex¢asHbIX TpaHcopMaTopoB (MJIH OAHOG(A3HBIX TpPaHC-
¢dopmaTopoB ¢ 1BymMs U 6oJiee BbIBOJAMH OOMOTOK BBICUIETO U CPEIHETO
HanpsiXeHUH) IOOJXHO OOecrneyrMBaTh HOOCTATOYHYIO 3JICKTPHUUYECKYIO
NPOYHOCTb IIPU UCIBITATEJIbHOM HanpsoKeHWU. PacCTOSIHUS OT yCTaHOB-
JICHHBIX Ha BBOIbI UCIBITbIBAEMOro TpaHcpopMaropa 3JEKTPOCTaTUYEC-
KUX 3KpPaHOB O ITOCTOPOHHUX OKPYXAIOLIUX NPEAMETOB U KOHCTPYKLIUMA
IOJIXXKHBI cOCTaBasITh He MeHee 150 % ot BbICOTHI BBOJA.

3.2.1.3. JomyckaeTcsi He 3aKpbIBaTh 3JEKTPOCTATUYECKMMU 3KpaHAMHU
METALTHYECKHUE 3a3EMJIEHHbBIE MpeAMETbI, ecnu obecrieyrBaeTcsi HaleX-
HO€ H3MEpEeHHEe MUHUMAJIBHOIO 3HAYEHHUS KaXYyLUerocs 3apsna 4acTuy-
HbiX pa3psiioB, YCTAHOBJEHHOrO CTAHOAPTOM WM TEXHUUYECKUMHU
yCJIIOBUSIMU Ha TpaHcdopmMarop.

3.2.2 C uenbi0 CHMXEHUS YPOBHS IOMEX OT KOPOHBI K BBOIaM
BBICLLIETO M CpEeIHEro HanpsiKeHHH MCIbITbIBaeMOro TpaHcdopMaropa
COCAVMHUTENIbHbBIE LUIKMHBI HE MPUCOENUHAIOTCS. B ciyyae Heo6X0AUMOCTH
MPUMEHEHUSI COCIUHUTENbHBIX WWKMH (HarpuMep, Npyu NOAKIIOYEHUH CO-
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€AMHUTEJIBHOTO KOHIAEHCATOpPAa) pa3Mepbl NOMEpPeYyHOro cCeYeHus ITUX
IIKMH He XOXKHbI ObITh MEeHbllle NMPUBEASHHBIX B Tabaulle.

3HaYeHHUE UCNBITATENLHOrO HaNpsiXeHUs HA CTOPOHE BbICLLIErO HAMPA-
XEeHUS UCIbIThIBAEMOTrO TpaHCGOPMATOPA B XOAE UIMEPEHHUI XapaKTepUC-
TUK YaCTHYHBIX pa3psiioB omnpenensercss aM60 no rMokKasaHUsIM
BOJIBTMETPA, BKJIIOYEHHOTO Yyepe3 AeJUTE/Nb HAMpPSXEHUS! K BbiBoay 00-
MOTKH BbICLLIEro HanpspkeHusi (HanpuMmep, Mo cxeMe, NpUBEACHHONU Ha
yepTeXe B IPUWIOXEHHUH 1), MO0 O NOKa3aHUAM BOJBTMETPA HA CTOPOHE
HU3LIETO HANpPSDKEHUs UCIIBIThIBaEMOTo TpaHcgopMaTropa, 3aBUCUMOCTD
ITOKa3aHUM KOTOPOro oT 3HaYEHUH BBICLLErO HAMpsAXEeHHUS NpeaBapUTE/Ib-
HO orpeaesieHa.

3.2.3. Insn cHMXEHMsi YpOBHSI MOMEX M3 MUTAIOLLIECHl ceTH cienyert
YCTaHaBJUBaThb GWILTPbl HUXHHMX YACTOT B LIENM BO30YXIEHUS UCTIbIThbI-
BaeMoro TpaHchopmaropa.

Ipu cnonb3oBaH UM LIKPOKONONOCHOTO U3MEPUTEABHOrO yCTpOiicTRa
B NMOMEWEHUSX, HE UMEIOILUX 3IEKTPOMArHUTHOrO IKPAHUPOBAHUSA, IS
CHUXEHHUSA [OMeX OT paguonepefiaTYNKOB [IOMYCKAETCA MNPUMEHSTH B
U3MEPHUTEIbHOM LienH pexXeKTopHble (hUIILTPDI.

(U3menennan penaxumsa, Uam. Ne 4).

3.2.4. Ha ucnbiTaTeNbHbIX CTAHLMAX AOJDKHBI ObITh MPEAYCMOTPEHDI
MeporipusiTusi, obecreynBaloliie OrpaHUYeHHUe YpOBHS MOMEX TMPH 110J1-
HOCTbIO COBpaHHON CXEM€ UCIMBbITAHUA U OTCYTCTBMM BO3OYXICHHUSI MC-

NMbITbIBAEMOro TpaHcdopMmaTopa A0 3HAYEHUH, HE NpeBbILIAIOLIUX
101! K.

4. TIPOBEJEHUE U3MEPEHUNA

41. YcnoBus U3IMepeHHIH

4.1.1. MaMmepeHHe xapakTepuCTHK YACTMYHBIX pa3psAaoB HeoOXonUMO
NPOBOAWUTD MNpPU MCIBITAHUM JUIMTEJIbHBIM HarpsXXeHUEM MpPOMbILL-
JIEHHOW 4YacTOThI M PEKOMEHIYeTCsl MpPOBOAUTh TNPH HCIBITAHUM
OOHOMMHYTHBIM HanpsiXeHHeM npoMbiuUieHHO 4actotelt no T'OCT
1516.1, TOCT 22756 u TOCT 20690. UnTepBan MeXay WCTBLITAHUSIMHU
ONHOMMHYTHBIM ¥ JUINTEJIbHBIM HanpsiKeHUsIMU He Hopmupyertcsi. Jo-
MycKaeTcsl MPOBOAUTL U3MEPEHHUE XapaKTEPUCTHK YACTUUYHBIX PA3pALOB
MPpU COBMELUIEHHOM MCIBITAHUU ORHOMMHYTHBIM U JUIMTENIbHLIM Haflps-
XEHHSAMHU.

Ipadrku M3MeHEHHUsI BO BpEMEHHU MCNBITATEIbHBIX HAMPSXEHUI LIS
YKa3aHHbIX CJyyaeB MPUBEOEHbI Ha 4YepT. 2 U 3.
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I'padnkn H3MEHEHHS HANPSOKEHHA BO BPEMEHH NPH HCNBITAHUH HOPMHPOBAHHBIMH
HCMbITATE/IbHBIMH OAHOMRHYTHbIM (4) H JIHTEbHBIM (6) HANPSDKEHHAMH

o b3 )

2

Z 4 3
Uﬂﬂ [T - Uaﬂ 1 4
VAR 5 i YA
Hp wp
f
1]

a

Uycn — HOPMHMPOBAHHOE UCTILITATEIbHOE OJHOMKUHYTHOE Hanpsixerue; U, — HOPMUPOBAH-
HOC MCMBITaTe/bHOE NINTENbHOE HanpsikeHue, U, , — Hanbonbuee pabouee HanpsXeHKUE

Yeprt. 2

Tpadnx u3MEHEHHA HANPSLKEHNA BO BPeMeHH NPH COBMEIEHHOM HCMBITAHHN
HOPMHPOBAHHLIMH HCHBITATE/ILHBIMH OHOMHHYTHBIM
H JUIHTEIBHLIM HANPUKEHHSAMH

Uyen — HOPMHPOBAHHOE KCTILITATEILHOE ORHOMWHYTHOE Hanpsixenue, Uy, — Hopmuposas-
HOe UCTIbITaTeIbHOE ANHTENbHOE HanpsaxceHue; U, , — Hanbonbuiee pabouee HanpsixeHue

Yepr. 3

(U3amenennan penaxuma, Usm. Ne 1).
4.1.2. B xozne uaMepeHuit XapaKTepUCTUK YACTHYHBIX Pa3pAfoB 3HA-
YeHUS HaMpsDKEHHH, COOTBeTCTBYIOWIHE TouKaM I U 5, 2 u 4 4eprt. 2a, |
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u 44epT. 26, 11 6, 2v 44epT. 3, He NOJIXKHBI OTIMYATHCA APYT OT Apyra
6onee yem Ha 3 %. CkopocTb U3MeHeHUst HanpsaxeHus no FOCT 1516.2.

4.1.3. B npouecce U3MepeHHUs XapaKTEPUCTHMK YACTHUYHBIX pa3psioB
HeoOxoaMMo HabnoaaTh Ha 3KpaHe ocLuLiorpada 3a GopMoi perucTpu-
pYEMbIX CHUTHaJIOB, oOpaulass BHMUMaHHWE HA XapakTep PpacloIOXeHUS
UMIMYJIbCOB YACTUYHDBIX pa3psifoB HA KPUBOH MCIBLITATEIBHOIO Hanpsixe-
HUA (B mpenenax repuona), a Takxe Ha ¢GopMy CHUrHajza nomex, Ha
CJy4alHbl€ TIOMEXU BBICOKOIO YPOBHS, KOTOPbIE€ MOTYT MCKA3UTb Pe3yJib-
TaTbl U3MEPEHUH.

B Tex cnyyasx, koraa HabniomeHMe Ha 3KpaHe oclmsutorpada WM
Kakue-1ubo Apyrue MeponpUsTUsi MO3BOJSAIOT HAAEXHO OTJUYUTD MOMEXH
(HarmpUMeEp, KOPOHY B BO3[yXe) OT YAaCTUYHbIX Pa3psAAOB BO BHYTpEHHEMH
M30JISILLMM UCTIBIThIBAEMOTO TpaHcopMaTopa, U3MEPEHUE XAPAKTEPUCTUK
YaCTUYHBIX pa3psiloB AOMYCKAETCS MPOBOAWMTb NMPU HAIHUYUK TOMeX,
MPEBLIUAKIUNUX WHTEHCUBHOCTb YACTUYHBIX pa3psAoB, NPH COMIACUU
norpedurens.

(M3menennas penakuus, Um. Ne 1, 4).

42. UaMmepeHue XapaKTEpHUCTHK YacTH Y-
HblX pas3psangoB MNpU UCNBITAHUMU HOPMHUDPO-
BaHHBM MCNbBTATENbHBM ONHOMHUHYTHB M
HanpsiXeHUEM

(A3menennasn penaxkumus, Uam. Ne 1).

4.2.1. U3mepeHue HEOOGXOAUMO NMPOBOANTH NMPH HAMPSXKEHUSAX, COOT-
BETCTBYIOLLIMX TOYKaM /—S54yepT. 2a. JINHTENbHOCTD BO3ACACTBUS HATIPS -
XKEHWUSA, COOTBETCTBYIOILErO TOYKEe I u4epT. 24, AONXHA OBITb [0
FOCT 1516.2; aanutenbHOCTb BO3AEHCTBUS HAMPAXEHUIN, COOTBETCTBYIO-
LIMX ToyKaM /I, 2, 4 1 5 yepT. 2a, He AoJXHa ObITh Oosiee 10 MuUH.

4.2.2. U3MepeHHE HEOOXOIUMO NMPOBOAUTD HA KaXnoi ¢ase UCTIBITHI-
BaeMoro tpaHcdopmartopsbl. Jlonyckaercss npu ofHOBpEMEHHOM UCIIbITA-
HUM ABYX $a3 U3MepeHHUE MpHU HAMNPSXKEHUHU, COOTBETCTBYIOLLEM TOYKe J3
4yepT. 2a, NPOBOAUTH TOJbKO Ha Toi U3 (a3, Ha KOTOPOil HHTEHCUBHOCTD
YaCTUYHBIX pa3psiioB MMpPU HanpsikKeHUHM, COOTBETCTBYIOILEM TOYKe 2
4yepT. 24, Obuia Oonbiiie.

43. Ua3MmepeHHUe XapaKTEpPHMCTHK YAaCTHUYHBIX
pa3pssAoB MNpPpMU MUCOBITAHUU HOPMHUPOBAHHBM
MCNBITATENAbHBM JAJNUTEJNbBHBIM HANMpPpAXEHUEM

(U3menennas penakuus, M3am. Ne 1).

4.3.1. AamepeHre HEoOXOAMMO NMPOBOAWUTb NMPH MUCMBITAHUU TpAHC-
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dopmaTopa Ha xonoctoM xoay. [lonyckaercs ana tpexdazHbix TpaHcdop-
MaTopoB HM3MEpEHHE MPOBOAMTL IMPU Pa3fe/bHOM HUCMNBITAHHU KAXIOM
¢a3bl WIKN NpY ONHOBPEMEHHOM MCMBLITAHUU ABYX ¢as.

4.3.2. UsmepeHue HeoOXOAUMO MPOBOAUTD NPU HANPSKEHUAX, COOT-
BETCTBYIOILIMX TOYKAM /—4uepT. 26, a TaKXKe B TeHeHUE HOPMUPOBAHHOTO
BpeMEHM BO3AECHCTBUS UTUTENIbHOTO HATpsSIXEHUS, COOTBETCTBYIOLLETO
UHTEpBANY MeXay ToukamMu 2 U 3 yept. 26, ¢ NPOMEXYTKAMMU MeXay
JBYMSl TOCJen0BaTe/IbHbIMU U3MepeHUAMH |—10 MUH (B 3aBUCHMMOCTH
OT TEXHUYECKHUX BO3MOXHOCTEN), nNpH 3TOM 3a BpeMsl BO3NEICTBUSA
JUTATEABHOTO HAMPSXKEHUs AOMXKHO ObiTh MPOBENSHO HE MEHEe TpeX W3-
MEPEHMUIA.

JIUTENbHOCTh BO3ACHCTBUS HAMPSAXEHUI, COOTBETCTBYIOLLIMX TOYKAM
I u 4 4ept. 26, He nosxHa ObiTh Oosiee 10 MMH; AAMTEABHOCTb BO3NACH-
CTBUSI HATIPSIXKEHUSI, COOTBETCTBYIOLLASE UHTEPBANY MeXAy TouykaMu 2 U 3
yepT. 26, nosxXHa 6bITh 60 MMH IPU TUMOBLIX U NEPUOANYECKUX UCMbL-
TAaHUAX U He MeHee 30 MMH NPU NPHUEMOCAATOUHDbIX.

(A3menennan pexakums, M3m. Ne 1, 2).

4.3.3. N3mepeHune HeEoOXONMMMO NPOBOAUTDL HA KaXI0i da3e UCMbITbl-
BaeMoro TpaHcdopmaropa.

44. U3MepeHHUEe XapaKTEpPUCTUK YACTHUYHBIX pas3-
pAOOB NMpPpHU COBMEUWEHHOM HUCNBITAHUU HOPMHUPO-
BAHHBIMU UCNBITATEAbHBIMU OANAHOMMUHYTHBIM M
OAAUTENbHBIM HANPAXEHUAMHU

(U3menennasn penpakuus, Uam. Ne 1).

4.4.1. UaMmepenne HeoOXoNMMO TIPOBOAUTDL NPU HATNIPSXKEHUSAX, COOT-
BETCTBYIOILMX TOYKAM /—6 uyepT. 3, a TakKXKe B TeYeHHE HOPMHUPOBAHHOTO
BpeMEHU BO3AEHCTBUA IUIMTEJIbHOTO HAMpPSXEHUSI, COOTBETCTBYIOLLETO
VHTEpPBAY MEXAY TOUKAMU 4 M S UepTt. 3, C NPOMEXYTKAMU MEXIY ABYMS
noc/eaoBaTeIbHbIMU U3MepeHUsIMU |—10 MMH (B 3aBUCMMOCTU OT TeX-
HUYECKUX BOZMOXHOCTE), PU 3TOM 3a BpeMsl BO3JEHCTBUS JIUTENbHOTO
HamnpsiXEeHUS JOMXHO ObITb NPOBEAEHO HE MEHEe TpeX U3MEpPEHUH.

JATeNbHOCTD  BO3AEHCTBUSA  HAMpSIXEHWUs, COOTBETCTBYIOILETO
Toyke .3 uepT. 3, momxHa 6biTh o FTOCT 1516.2; miuTenbHOCTh BO3€i -
CTBUSI HarnpsiXXeHWi, COOTBETCTBYIOLLUMX Toukam I, 2 u 6 uept. 3, He
JomxkHa 6biTh 6onee 10 MUH; AMUTENBHOCTb BO3ACUCTBUSA HANMPSIXKEHUS,
COOTBETCTBYIOLIASI UHTEPBaNy Mexay ToykaMu 4 U S5 uept. 3, OdonXKHA
ObiTb 60 MUH NP THIMOBBIX U NMEPUOIHUECKUX UCIIBITAHUAX U HE MEHee
30 MMH npu npUeMocIaTOYHbIX.

(U3menennas pepakuus, Uam. Ne 1, 2).
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4.4.2. U3mepeHue HeobxoauMo NpoBOAUTDL HA KaXaoi ¢a3e UCIBITHI-
BaeMoro TpaHcgopmartopa. onyckaercss np¥ oOIHOBPEMEHHOM WCHIbITa-
HUM ABYX ¢a3 U3MEpPEHHUE MPU HANPSXEHUU, COOTBETCTBYIOLIEM TOYKE 3
YyepT. 3, MPOBOAMTH TOJNILKO Ha TOW M3 ¢a3, Ha KOTOPOH UHTEHCHUBHOCTD

YACTUUYHBIX pa3psALOB NpU HANpPSXKEHUK, COOTBETCTBYIOLIEM TOuke 2
yept. 3, ObL1a OoJIbLUE.

5. PE3VJIBTATHI UI3BMEPEHUA

5.1. Pe3yabtathl U3MEepEeHUH XapaKTePUCTHK YACTHYHBIX pa3psiloB B
TpaHcdopMaTope onpenesioTcs NnpousBeJeHUeM HanboJbLuero noxkasa-
HUSI U3MEPHUTENIbHOro Nnpubopa BO BpeMs MCMbITAHWIA M MaclUTabHOro
(rpanyupoBO4YHOro) Ko3pPHULMEHTA, OTHOCALLUMXCS K IMHEHHOMY BbIBOILY
OOMOTKM BBICLLIErO HAaIpAXEHHUS UCMbITbIBAEMOro TpaHcdopmaropa, a B
aBToTpaHcpopMaTope, KpOME TOro, OTHOCALUMXCS K JIMHEHHOMY BbIBOAY
OOMOTKM CpefHero HanpsxeHus.

(U3menennan peaakuus, Uam. Ne 1, 3).

5.2. Pe3ynbTathbl U3MepeHHUI XapaKTEPUCTUK YACTUYHBIX pa3psiiOB HE-
o6xonumMo odbopmisiTh npoTokonoM. CoaepXaHHUe NMPOTOKOJA NPUBEAEHO
B [PUJIOXKEHHUH 3.

(Beenen nonoauureanHo, Mam. Ne 1).

5.3. OLieHKY COCTOSTHUSI H30JISILIMKA UCTIBITYEMOTO TpaHcdopMaTopa 1o
pe3yNbTaTaM U3MEPEHUN XapaKTepUCTUK YAaCTUUHBLIX pa3psgoB HEoOXo-
avumo nposoauth no F'OCT 1516.1 u TOCT 20690.

(Bsenen ponoJHuTeabHo, U3m. Ne 4).
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ITPHITOXEHHE 1*
Pexomendyemoe

COBMEILIEHHAS CXEMA UBMEPEHUH
XAPAKTEPUCTHUK YACTUYHBIX PA3PAIOB
U UCTIBITATEJIBHOTO HANPSAXEHUSA

| gpuamem—

!
— 1o

/NN

4.
NS

C, — €eMKOCTb BBOIA WM COCARHKUTEbHOIO XOHIEHCATO-
pa; C,x — €MKOCTb Ha BXOJE€ H3MEPHTEJILHOTO YCTPOACTBA
(cymMmmapHas €MKOCTb M3MEPHTENbHOM 0OKNaaku BBOAA W
u3MepuTenbHoro kabens); Z, — conpoTuBieHUEe U3MEPH-
TENLHOTO 3teMeHTa; C,, — EMKOCTh HIMEPUTENIBHOIO KOH-
neHcatopa; / — pasbem A1 NPUCOEAHHEHUS YCTPONCTBA
U3MEpPEHUH XapaKTepUCTHK YaCTHYHbBIX pa3paaoB; 2 — pa-
3beM AN51 NPUCOCAHHECHHUSA MPUOOPOB, HIMEPSIOLLIMX UCTbI-
TaTe/IbHOE HATIPSIXEHUE

3HauyeHUEe EMKOCTH HM3MEPHUTENILHOTO KOHACHCATOpa HeobGxoauMo BbIOMpaTh
TakUM o6pa3oM, uTo6bl cOBMIOAANOCH COOTHOLLIEHHE

|
>
2nfC, "~ 10 2,

rac f — 4YaCTOTa UCTIbITATECbHOIO HANPAXCHHUA.

*IIPH/IOXEHHUE 2. (Uckmoueno, Uam. Ne 1).
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IIPHIOXEHHE 3
Pexomendyemoe

COIEPXAHHE INMPOTOKOJIA UCITBITAHHUN

[Mporokon Ne

20690—75 tpaHchopmaropa

YpoBeHb

BHCLIHHX

Pe3ynbTaThl H3MEPEHHI XapaKTEPUCTHK YACTHUYHBIX pa3-

pAOOB NPH MCIBITAHUKM HOPMHUPOBAHHBIMHA UCTIBITATENbHBIMA ORHOMUHYTHBIM U
MMTenbHbIM  HanpsaxeHuasMu no 'OCT 1516.1—-76, TOCT 22756—77, TOCT

noMmex (6e3

(THN, 3aBOACKOI HOMEP, 3aBOJACKONH 3aKal)

B0o30yXxaeHuss TpaHcdopMaTopa)

1. lanHble rpagyHMpoBKH CXeMbl H3MEPEeHHH XAPAKTEPHCTHK YACTHYHBLIX Pa3pAaaoB

Macuwrra6-
EmkocTtb Harnpsixe- panyHpo- INoka3zauun HbIH
pamyu- | rpaayupo- | HUe rpaldyu- ];O‘l{lbll); CryneHb | u3Mmepu- | (rpaaympo-
pyemas BOYHOrO POBOYHOIO 3apan ocnabne- | TEAbHbIX BOYHbIH)
¢a3a | KOHACHCATO- | MMIIYJbCA, Colh, Kn| HH% ab | npubopos, | ko3pdu-
pa, Co, ® Uo, B % ’ A, nen. UHEHT
k= q/A
A
B
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-Hadoweu
SUHIhBHE

(HaMMeHOBaHUE U HoMep npubopa)
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BHH
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THIUALD

BH|CH|BH/CH{BH|CH|BH|{CH|(BH|CH|BH|CH|BH|CH|{BH|{CH|BH|CH

2. PesyinTaThi H3MePeHuii XaPAKTEPHCTHK YACTHYHBIX Pa3paaos

torydeed XIAHRHL
-oeh edxHLOKdaDIed
-8X KEWIKdOWEY

(momxHoCTh, haMUIUS, MOAMUCH KL, MPOBOXUBLINX H3IMEPECHHUSA)

MMH

EUMH
-oXBdueH 9HIUAL)

nelcTBHE
UMI__ MHH
Oup

Bo3s-
HehcTBHe
UMt __MMH

UH P
Unn
UHCI‘I
Unn
Bo3-
AelcTBHE
Undl —
Bo3-

BHHIXBAU
BH JuHenrodniAIad

IpuMeHTUCh H3MePHUTENBHDBIE NMPUGOPHI
(M3menennan penakumsa, Mam. Ne 1).

Hamepenus nposenu:

IMoavem
CHuxe-
HHE
Odnurenn-
HoOe BO3-
nercTBue
CHuxe-
HUeE
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TIPHIOXEHHUE 4*
Cnpasouroe

IMOACHEHUE TEPMUHOB, BCTPEYAIOUIUXCA B CTAHIAPTE

HN3mepurtesbHOe YCTPOHCTBO — KOMIUIEKT, COCTOSILUMA M3 M3MEPUTENLHOTO
371EMEHTa, KOAKCHIbHOTO Kabens, naMepuTeabHoro npudopa.

H3mepuTtenpHag cxeMa — KOMILUIEKT, COCTOSILUMI M3 KUCMBLITBIBAEMOrO TpaHC-
popMaTopa, CUCTEMBI NMTAHUSA, COCAMHUTENBHOrO KOHEHCAaTOpa, H3MEPHUTEb-
HOrO YCTPOWCTBA.

Macmraénpliit (rpagynpoBouHblit) Ko3¢@dHUHEeHT — OTHOLLUEHUE pa3psiia, BBe-
JEHHOro Mexay BbIBOAOM OOMOTKM MU 3eMJeH (MAM MeXay BbIBOAAMM ABYX
0OMOTOK), K NMOKa3aHUKI U3MepUTENbHOTro npubdopa.

Kaxyuuniics 3apsaa yacTMYHOIo paspsaia — 3apsjl, Ip¥ MTHOBEHHOM BBCAEHUH
KOTOPOro MeXJ1y BbIBOAAMHM HCINLITYEMOro 00BbeKTa INMPOUCXOAUT MIHOBEHHOE
M3MEHEHHE HanpsKeHHUA HAa oObeKTe, NMpUYEM 10 3HAYEHMIO OHO TAKOe Xe, Kak
M NpH YaCTHYHOM paspse.

(M3menennas penakums, Msm. Ne 1, 4).

*ITPUTOXEHHE 5. (Uckmoueno, U3m. Ne 3).
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HHOPOPMALIMOHHBIE JAHHBIE

. PABPABOTAH 1 BHECEH MunucTtepcTBOM 3eKTPOTEXHHYECKOMH
npombiuLienHocts CCCP

PA3BPABOTYUKH
A.A. loxenko, C.T. Canun

. YTBEPXJEH U BBEJEH B TEVCTBHUE IlocranosaenueM Tocy-
papctsenHoro komurera CCCP no cranpaptam ot 25.06.75 Ne 1930

. Cranaapr coorBeTcTByeT MeXayHapoaHomy cranaapry MOK 270—81 s
YACTH METOIOB H3MEPEHHs YACTHYHBIX Pa3psloB NPH MCIBITAHUAX H30-
JAUMH CHJIOBBIX TPRHC(OPMATOPOB HANPSIKEHHEM NPOMBIIJIEHHON Yac-

TOTbI
4. BBEJEH BIIEPBBIE

5. CCBULIOYHBIE HOPMATUBHO-TEXHHYECKHUE JOKYMEH-

Thl

O6o3Havenune HTA,
Ha KOTOpbIi JaHa CCbLIKa

Homep nyHkTa,
NOANYHKTA, NPUJIOXEHHUS

FOCT 1516.1-76
[OCT. 1516.2—76
rOCT 20074—83
FOCT 20690—75
FOCT 22756—77

.1, npunoxeHue 3

2 4.21,44.1,53
5,3.1.2,3.1.3

5.3, npunoxenue 3
npunoxeHue 3

6. Orpannyenne cpoka neiicreua cuato Ilocranosnennem Focerannapra or

27.06.91 Ne 1076

7. NIEPEU3JAHUE (nekabps 1996 r.) ¢ Mamenennsamm Ne 1, 2, 3, 4,
yTBepxaeHHbiMu B mapre 1980 r., mae 1982 r., asrycte 1987 r., nione
1992 r. (MYC 5—80, 8—82, 12—87, 4—92)
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