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Mpeancnoeue

1 PABPABOTAH Accounauuein paspaboTumMkoB, NpousBoanTeneid M MNOCTABLUKOB W30NSAUMOHHbIX
YCTPOWCTB M MaTepuarnos, apMaTyphbl U 3alUUTHBIX YCTPONCTB ANS 3NeKTPUYECcKUX ceTel « OneKkTpoceTbu3ons-
umnsa» (Accoumaumsa «NeKTpoCeTbU3oNALNsA»)

2 BHECEH TexHun4yecknm KOMUTETOM no cTaHgaptM3auun TK 016 «DnekTpoaHepreTuka»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnid 1 metponorum ot 27 oktabpa 2023 r. Ne 1261-ct

4 B3AMEH roOCT P 52082—2003

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

N30NATOPbI NONIMMEPHbLIE ONOPHbLIE HAPYXHOW YCTAHOBKW HA HANPAXEHWUE 3—750 kB
O6wune TexHUYECKUE YCNOBUSA

Support polymeric outdoor insulators for voltage 3—750 kV.
General specifications

Oara BeegeHna — 2023—12—01

1 O6bnacTb NnpUMeHeHUs

HacToawmi ctaHgapT pacnpocTpaHseTcs Ha NOMMMEpPHbIE OMOPHLIE U30MATOPLl HAPYXHON YCTaHOBKM
C KpPeMHWIAOpraHM4ecKon 3awmnTHOM 0B6onoYKon (Janee — M30MaTopkl), NpegHasHaqYeHHble ANs U30MALUU 1
KpenneHvus TOKOBeOYLLWX YacTel B aNeKTpUYeckux annapartax, pacnpefenutenbHblX YCTPOWCTBaX aneKkTpu-
YECKMX CTaHUMK 1 NoacTaHUMi nepemMeHHOro Toka HanpskeHmem 3—750 kB vactoton 50 n 60 4, pacnono-
eHHbIX Ha BbicoTe fo 1000 m Hag ypoBHEM MOPSA B panoHax co cTeneHbto 3arpasHedms I—IV no FTOCT 9920,
a TakkKe — Ha BO3OYLUHbIX NMUHUAX 3MeKTponepesadyy NepeMeHHOro Toka ANA KpenneHusl TEXHONMOrMYeCcKnx
CMYCKOB, COEAMHUTENBHBIX MYdT M B cCUCTEMax NNaBKu rononeaa.

2 HopmaTuBHbIE CChIMNKX

B HacToAlwemM cTaHgapTe MCnonb30oBaHbl HOPMAaTUBHbBIE CChINKW Ha CredylolmMe cTaHgapThl:

FOCT 9.307 EgmHasa cuctema 3aliuTbl OT KOPPO3uK U cTapeHus. MNMoKpbiTUSa LMHKOBLIE ropadne. Obwne
TpeboBaHUA U MeToabl KOHTPONS

FOCT 12.2.007.0 Cuctema craHgaptoB Be3onacHocTtu Tpyada. Msgenua anexktpotexHuyeckme. Obyme
TpeboBaHusa GezonacHocTH

MOCT 12.2.007.3 Cuctema ctaHgapToB 6e3onacHoCTH Tpyda. QNeKkTpoTeXHUYEeCKUe YCTPOMCTBA Ha Ha-
npskeHue cebiwe 1000 B. TpebosaHusa besonacHoCTH

MOCT 982 Macna TpaHcopMaTopHble. TeXHUYECKUe yCroBus

FOCT 1033 Cmaska conuaon }KMpoBOW. TEXHUYECKME YCITOBUSA

FOCT 1516.2 3nekTpoobopynoBaHWe M SNEKTPOYCTAHOBKM MEPEMEHHOIO TOKa Ha HanpsikeHue 3 KB 1
Boilwe. Obuwme MeToabl UCNbITAHWIA 3NEKTPUYECKON NPOYHOCTM U30MALMN

FOCT 2991 Awwkm gowatele Hepas3bopHele Ang rpy3oe Macco Ao 500 kr. Obwune TexHn4Yecke ycnoBus

FMOCT 5959 Awmkn M3 NUCTOBLIX APeBeCcHbIX MaTepuanoB Hepa3bopHele Ans rpysoB maccor go 200 kr.
ObLwune TeEXHUYECKUe YCIoBUS

FOCT 6267 Cmaska LLIMATM-201. TexHU4ecKkue ycrioBus

FOCT 6433.3 Matepuanbl 3nekTpou3onAUMoHHbIe TBepable. MeToabl onpeaeneHns anekTpudeckon
NMPOYHOCTM NpU NepemeHHoM (4acToTbl 50 ML) M NOCTOAHHOM HanNpPAXEeHUN

FOCT 9142 Awwmkn u3 rocbpupoBaHHoro kaptoHa. Oblne TEXHUYECKMNE YCITIOBUA

FOCT 9396 Awwukn gepeBsHHbIE MHOTO0DOPOTHEIE. OBLLKME TEXHUYECKNE YCNIOBUS

FOCT 9920 (M3K 694—80, MOK 815—86) SneKkTpoyCTaHOBKM NEPEMEHHOI0 TOKa Ha HanpsXeHne oT 3
go 750 kB. [InnHa nyTu yTe4kM BHELLHEW N30naLumn

FOCT 10390 3GnekTtpoobopynoBaHue Ha HanpskeHue cebllwe 3 kKB. MeTogbl MCNbITAHWIA BHELUHER W30-
NALUK B 3arpa3HEHHOM COCTOSIHUU

FOCT 14192 MapkupoBka rpy3oB

MapaHune ochbuumnansHoe
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FOCT 15150 MawwHbl, npubopbl 1 apyrue TeXHU4eckMe n3genua. VicnonHeHns Ansa pasnuyHbIX KnuMa-
TUYeckux panoHoB. Kateropuu, ycnoBusa akcnnyataunu, XpaHeHUMa U TPaHCMOpPTUMPOBaHWSA B YacTW BO34en-
CTBUS KNUMaTUYECKNX (DaKTOPOB BHELLHEN cpefbl

FOCT 15543.1 N3pgenusa anekTpoTeEXHUYECKWE U Opyrue TexHudeckue uzgenusa. Obwune TpeboBaHus B
4YacTW CTOWMKOCTU K KTMMaTUYECKMM BHELLHWUM BO3OENCTBYHOLUM hakTopam

rOCT 15846 MNpopykuus, oTnpaenseMan B paioHsl KpaitHero CeBepa v npupaBHEHHbIE K HUM MECTHO-
CTWU. YNakoBKa, MapKWpPOBKa, TPaHCMOPTUPOBaHUE N XpPaHeHne

FOCT 17512 OnektpoobopynoBaHMe M 3MeKTPOYCTaHOBKU Ha HanpskeHwe 3 kB u Bblwe. MeTogbl ns-
MepPEeHUsT NPU UCMNbITAHUAX BEICOKUM HaNpsKeHWeM

FOCT 18251 NeHTa kneeas Ha ByMaXKHOW OCHOBRe. TeXHUYECKMe YCNoBUs

rOCT 20074 3nekTpoobopynoBaHue W anekTpoycTaHoBkU. MeTon namepeHWa xapakTepuCcTUK YacTuy-
HblX pPaspsigoB

FOCT 20419 MaTtepuansl kepaMmudeckme anekTpoTexHudeckne. Knaccudukaumsa v TexHudeckme Tpebo-
BaHMWs

FOCT 20477 NeHTa NONU3TUNEHOBAS C NIUMNKUM CNOeM. TEXHUYECKUE YCIOBUS

FOCT 22261 CpencTtea U3aMepeHUi aNeKTPUYECcKUX U MarHUTHbIX BenuumH. ObLLne TEXHUYEeCKUE YCNOBUS

FOCT 23216 Uagenua anekTpoTexHW4yeckne. XpaHeHue, TpaHCNopTUpOBaHMe, BpeMeHHasn NpoTUBOKOP-
pPO3MOHHas 3awmnTa, ynakoeka. Obwme TpeboBaHms U MeTombl UCMbITAHWA

roOCT 23706 (M3K 51-6—84) MNpnbopkl aHanoroBble NOKa3biBaOLWME 3NEKTPOM3MEpPUTENbHbIE NMPSMOTO
LENACTBUSA M BCNOMOraTenbHble 4acTh kK HAM. YacTe 6. Ocobble TpeboBaHus kK oMMmeTpam (npubopam gns ns-
MepeHUsl NOINHOro CONPOTUBIEHUA) U Npubopam Ana M3MepeHns akTUBHOW MPOBOAUMOCTM

MOCT 24054 N3genua mawmHocTpoeHna 1 npubopocTpoeHna. MeTodbl UCNbITaHUA HA rePMETUYHOCTb.
O6wwue TpeboBaHuA

FOCT 25073 W3onAaTopbl kepamyyeckue ornopHble Ha HanpshkeHue cebiwe 1000 B ansa pabotkl Ha oOT-
KpbITOM BO3ayxe. Tunbl, OCHOBHbIE NapameTpbl U pasmepbl

FOCT 26093 N3onatopbl Kepamuyeckne. MeTtoabl UCNbITAHUIA

FOCT 26196 (M3K 437—73) W3onaTtopsl. MeTo namepeHusa MHOYCTpUansHbIX paanonomex

FOCT 28210 (M3K 68-2-17—78) OcHOBHble MeTOAbl UCMBbITAHUIA HA BO3OENCTBUE BHELLIHWUX haKTOPOB.
Yactb 2. Mcneitanusa. UcneiTanue Q: NepMeTUYHOCTL

roCT 28779 (M3K 707—81) MaTtepuansl anekTpou3onsiuMoHHble TBepabie. MeToabl onpeaeneHns Boc-
NnnameHsaeMocT No4 BO3AEUCTBMEM UCTOYHMKA 3aXMraHua

rOCT OIML R 76-1 NocygapcTBeHHas cuctema obecnevyeHuss eQuHCTBa MaMepeHunid. Becbl HeaBTomaTu-
yeckoro gencteug. Yacte 1. MeTponorvyeckne n TexHudYeckme TpeboBaHus. McneitaHua

FOCT P 9.316 EguHas cuctema 3alyuThl OT KOPPO3uU U cTapeHus. MNokpbiTua TepMoguddy3sHbie LUH-
koBble. O6uwune TpeboBaHUa N METOAblI KOHTPONA

rOCT P 15.309 Cuctema pa3paboTKv U MOCTAHOBKM NPOAYKLMW HA NPOM3BOACTBO. McnbiTaHusa 1 npu-
eMKa Bblnyckaemow npogykunu. OCHOBHbIe NOMNoKeHus

rOCT P 50779.12 CtaTMCTMYECKUIA KOHTPOMb KadecTBa. MeTogbl cnyyaiHoro otbéopa BbIBOPOK LUTYYHOR
NpoaYyKLMK

FOCT P 51177 Apmatypa nuHenHasa. Obume TexHu4eckne TpeboBaHus

FOCT P 51369 MeToapbl ucnbITaHWA HA CTOMKOCTE K KMAMaTUYECKMM BHELLHWM BO30ENCTBYHOLMM ak-
Topam MalluuH, NpubopoB M APYrMX TeXHUYeckux nagenuin. UcnbiTaHusa Ha BO30eNCTBME BNaXKHOCTU

rOCT P 55194 3nektpoobopynoBaHve 1 3MeKTPOYCTaHOBKM NepeMeHHOro Toka Ha HanpsbkeHve ot 1 go
750 kB. Obwune MmeTodbl UCMbITAHUA ANEKTPUHECKON NMPOYHOCTM U30NALMN

FOCT P 55195 BnektpoobopyaoBaHue 1 3NeKTPOYCTAHOBKW NEPEMEHHOIO TOKA Ha HanpsikeHue oT 1 oo
750 kB. TpeboBaHuMs K 3NeKTPUYeCcKon NPOYHOCTH M30NALUN

MpumMmedyaHue — [pu NonbL3o0BaHUM HACTOSLUM CTAHAAPTOM Lienecoo6pasHo NPOBepUTL OeNCTBUE CCbINON-
HbIX CTAaHOAPTOB B MHHOPMALMOHHOW cucTeMe 06LLero nofb3oBaHus — Ha odulMansHOM caiiTe defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWio U METPOMNOTU B CETU MHTEPHET UMW MO exerogHoMy MHOPMaLMOHHOMY yKkasa-
Tenio «HauMoHanbHble CTaHAAPTEI», KOTOPLIA ONyBrUMKoBaH MO COCTOSHWIO Ha 1 AHBapA TekyLlero roga, v No BhiNyckam
EXEMECAYHOT0 MHPOPMALIMOHHOTO yKa3aTens «HaunoHanbHble CTaHaapThl» 3a TeKyLUUi rog. Ecnv 3aMeHeH CCbiNoYHbINA
CTaHOapT, Ha KOTOpPbI AaHa HeaaTMpPOBaHHAsH CCbINKa, TO PEKOMEHOYETCsl UCTMOoNb30BaTh AEUCTBYIOWLY BEPCUID 3TOMO
cTaHOapTa C YY4ETOM BCEX BHECEHHbLIX B A@HHYIO BEPCHIO M3MEHeHWA. Ecnin 3aMeHeH CCbINOYHbIA CTaHAapT, Ha KOTOPbIN
JaHa [aTUpOBaHHAs CCbINKa, TO PEKOMEHAYETCH MCMONb30BaTh BEPCUIO 3TOMO CTAHAAPTA C YKasaHHbIM BbILLE FOAOM YT-
BepXaeHWs (NpuHsaTKS). Ecnv nocne yTBepXOeHWs HacToALWero CTaH4apTa B CCbINOMHBIM CTaHAApT, Ha KOTOpLIiA AaHa
[JaTUPOBAHHAA CChINKa, BHECEHO U3MEHEHWE, 3aTparMBaioLLee NonoXkeHue, Ha KOTOPOE A@Ha CChIMka, TO 3TO MOMNOKEHNE
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pekomMeHayeTcA NpUMeHATb Bes y4dyeTa AaHHOIo M3aMeHeHWA. Ecnu ccbinoYHbIA CTaHOdapT OTMeHeH 6e3 3ameHbi, TO Nono-
JeHue, B KOTOpPOM [aHa CCbhlJlka Ha Hero, pekoMmeHayeTcd NpUMeHATs B HacTu, He 3anarV|Barou.|eb"1 3TY CCbINKY.

3 TepmuHbI 1 onpegeneHnsa

B HacToswem cTaHaapTe NpUMEHEeHb creaylolmne TepMUHbI C COOTBETCTBYIOLLMMU onpeaeneHnamu:

3.1 agre3ua: 3HayeHWe cunbl OTpbIBA (OTCNaMBaHusA, caBUra) 3alWMTHON 0BONOYKM OT U3ONALMOH-
Horo Tena.

3.2 apmaTypa usonaTtopa: PnaHubl (OKOHLUEBAaTeNu) 1 aKkpaHHasa apmarypa.

3.3 BocnnameHAeMocTb: CnocofbHOCTE MaTepuana ropets ¢ obpaszoBaHneM NMaMeHu.

3.4 BcnyuuBaHue: JloKkaneHoe WY NPOTSKEHHOE yBENMYeHne aMamMeTpa 3alMTHoi 06onoykn ¢ otcna-
MBaHWEM ee OT M30MNALMOHHOro Tena.

3.5 zawuTHan obonoyka: Obonoyka, zallMuiaoLas M30NALUMOHHOE TEeNo OT atMoctepHbIX Bo3aen-
cTBMIA 1 obecneunBaroLlan HeoBXOOUMYO ONMHY MYTW YTEYKW BHELUHEN N30MSLWM.

3.6 M3onNAUMOHHAA YacTb: DNEMEHT, HECYLLUA MEXaHWYECKYID WU 3MeKTPUYECKy Harpysku M cocTos-
LLMIA N3 U0NALUMOHHOTO Tena, Kak NpaBuIo, NOKPLITOro CHapPYW 3alnTHOW 060NoYKoN.

3.7 nsonsaumoHHoe Teno: CtepeHb, Tpyba, M3roTaBnMBaeMble U3 KOMMO3WTHOMO U30NALUOHHOMO Ma-
Tepwana, kak npaBuno, CTeKnonnacTuka (CMonbl, apMUPOBAHHOW CTEKMNOBOMOKHAMMW), UM MOHOMNWTHAas OT-
nuBKa U3 NONMMEpPHbIX MaTepuanos.

3.8 KOHTpOnbHbIe UCNbITAHWUA: [JONONHUTENbHbIE UCMbLITAHWUSA, NO3BONSAOLWMWE BLIABUTE NOBPEXOEHUS,
nonyyYeHHble Npy NpeabigyLmnX CNbITaHUSAX (BO30eicTBUAX).

3.9 KpUTHYecKMe 3neKTpUMYecKne NoBpexaeHUA: Tpek obliein anuHon 1/3 ANWHbI NYyTHW YyTEeYKU M30-
ngtopa (unu 6onee 10 cm), anekTpuyecKkas 3po3na Unu TpeLHel rmyouHon ceeiwe 30 % MUHMUMansHoOW Ton-
LWMHbI 3aLLMTHON 0B0NOYKKM, BCNy4YMBaHME U OTCravBaHue 3alMTHOW 060noykn nnu npoboi.

3.10 makeT (M3onATopa): M3onaTop, M3roTOBMEHHbLIA M3 TEX e MaTtepuarnoB 1 B TeX Xe TexHonoruye-
CKMX YCFIOBWAX, YTO WU MU3OMATOPbLI KOHTPONUPYEMOW NapTuM, OTNNYAIOWMWNACA TONbKO YMEHbLEHHOW ONNHON
M30MsILMOHHOW YacTy NPU coxpaHeHu ee KoHdUrypauuu.

MpumeyaHune — MuHumaneHaa onuHa maketra — 0,5 m.

3.11 MexaHu4Yeckoe nNoBpexaeHue: [nacTuyeckas aedopmauuns, paspylieHne pebep, HapylleHue
LLenoCTHOCTU, BCMyYUBaHMe, oTCrnansaHue 3alMTHOW 0Bonodkun, nnactuyeckas aedopmauma dpnadues, ae-
dopMaLms UNK Cron3aHne 3KPaHoB.

3.12 mexaHW4ecKkoe paspylweHue: [onHas notTepsa MexaHW4eckoil NPOYHOCTM; NOSIBNIEHNE MpU UCMbI-
TaHWAX BHYTPEHHUX (He BUAWMBIX CHAPYKWU) NOBPEXOeHUI, CONPOBOXKAAILMXCS TPECKOM M OCTAHOBKOM (CHU-
KeHWeM) nokKasaHWi U3MepuTensHoro npubopa.

3.13 MoaudUKaLUA U30NATOPOB: NaMeHeHUs B KOHCTPYKTUBHOM WCMOMHEHUWM U30MATOPOR, CBA3aH-
Hble C M3MEHEeHWEeM NPUCOeOUHUTENbHBLIX U rabapUTHLIX Pa3MepoB, W3MEHEeHUeM KOHMUTYpaLuy U3onsum-
OHHOW YacTu, M3MEeHeHWeM TUMa Marepuana, TeXHOMNOrM1M M3roTOBNEeHUs, N3MeHeHnemM 3Ha4eHMs HOPMMKPO-
BAHHOTO UCMbITATENLHOIO HanpsKeHWs rPO30BOT0 MMMyNbCa WK APYrMX HOPMUPOBAHHLIX MoKasaTenem, He
yKasblBaeMbIX B 0603Ha4YeHUM TUna naonstopa.

3.14 HopMUpOBaHHaA MexaHW4YecKasa paspylialowas cuna: HopMUpoBaHHOE 3HadeHue (He MeHee)
M3rnbatoLLen, KpyTALLer, CKUMAIOLLEN UMW PACTATUBAIOLLEN CHIMbI, KOTOPYHO M30MATOP AOMKEH BblAepKUBaTh
6e3 MexaHMYecKUx NoBPEeXaeHUA 1 paspyLLeHunii.

3.15 o6noi: YacTb M30NsLUMOHHOIO MaTeprana 3awMTHoW 060NoYKM, BbICTyNalLas Haa ee NoBepxHo-
CTbIO MO NIMHWUK pazbema opMbl.

3.16 oTka3 usonatopa: MexaHu4eckoe paspylieHne U/Mnu KpUTUYEeCKoe aneKkTpuYeckoe NoBpexaeHne
n3onaTopa, Nnpueodsiiee K notepe ero pabotocnocobHOCTL.

3.17 oTcnauBaHue: OTCYTCTBUE aare3nn Mexay U30NAUUOHHBIM TEMOM U 3aLLMTHON 060MOYKON.

3.18 nnacTuyeckas (HeobpaTumas octaTouHas) Aecdopmauus: HesosepalleHue cBo60QHOMO KoHUA
M30NnsiTOpa B NepBoHa4arnsHoe NonoXeHue Nnocne CHATUS MexaHU4yeckKor cunbl (M3rnb unu KpydeHue).

3.19 noBepxHoCTb pasgena: MNoBepxHOCTL MeX Oy CONpUKacalLLMMUCH a1ieMeHTaMn M3onsTopa (M3ons-
LMOHHOE Terno 1 3aluTHas obonoyka, M30NaLMoHHOe Teno 1 draHubl, 3aluTHaa obonoYka 1 danaHubl U T. Mn.).

3.20 nonumepHbie MaTepuanbl: Matepuansl, LENUMKOM COCTOSILLIKME U3 NonuMepa, NMbo KoMnosuuu-
OHHblE MaTepuansbl — MHOFOKOMMOHEHTHbIE MaTtepuansl, COCTOALLME W3 NMOMMMEPHO OCHOBLI (MaTpuubl),
apMUPOBaHHOW HANONHUTENAMU, 06NaaaoLLMMKU BEICOKON NPOYHOCTBIO, ECTKOCTLI, HETOPHYECTLIO U APYTH-
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MW CBOWCTBaMU, NpUAAIOLLIMMIN KOMMNO3WLMOHHOMY MaTepuany Heobxogumble 3KCMnyaTalMOHHbIE Ka4ecTBa,
HeJOCTUMXKMMbIE B CNyyae NpUMeHeHUs NonMMepa, He coaepallero HanornHuTenen.

3.21 nonuMepHbLIA ONOPHbLIA U3ONATOP: DMNEKTPOTEXHUYECKOE YCTPOWCTRBO, UCMONb3yeMoe ANs Kpe-
NreHna TOKOBeaYLLMX YacTel B pacnpefenuTenbHbiX YCTPONCTBaX, COCTOALLEE M3 U30NALWNOHHOM YacTu, Bbl-
NMOMHEHHOW 13 MONMMMEPHbLIX MaTepUanos, 1 MeTannMYeckon apMaTypsbl.

3.22 npo6oi: HenonHbliA UK NOSHEBIA ANEKTPUHECKMIA paspsaa BHYTPWU U30MSLMOHHON YacTh (B NOMOCTK
Tpy64aToro M3onsUMOHHOrO Tena, B Matepuarne M3onsaLMOHHORO Tena unu Nno rpaHyuaM pasgena u3onsaumoH-
HOro Tera 1 3alMTHON 06onoYKN).

3.23 nporub6: lMepemMelleHne cBODOAHOrO KOHUA W30MATOpPa OTHOCUTENLHO €ro Ocu nog AeWcTBUEM
BHELLHEN MexaHU4eCcKon CUMbl NpM OTCYTCTBUM NNacTUYeckon aedopmaumu.

3.24 ny3blpb: Bo3gywHoe BKIMOYeHME B U30MNALWUOHHOW YacTu.

3.25 pakoBuHa: Bblemka Ha NoBepxHOCTU 3aluTHOKM obonodkn, obycnoBneHHas, Kak npaBuno, Hego-
cTaTkamu TeXHOMOTrMW M3rOTOBIEHWS] N30MNATOPOB.

3.26 pe6po usonsaTopa: KonbLeBow UM BUHTOBOW BLICTYN Ha Tene M3onstopa, NnpegHasHayveHHbIn 4ns
YBEMUYEHUA OMMHBI NYTU YTEYKU C LieMNbo NOBLILEHUSA 3NEKTPUYECKUX XapakTepucTUK n3onstopa.

MpumeyvyaHune — Pebpo konblLeBoW hopMbl U3BECTHO TakKe Kak lobka nsonsatopa.

3.27 cBobogHbIW KOHew,: HezakpenneHHbIN NPy UCMLITAHUSX KOHEL, M30MNGTOPa, K KOTOPOMY NpUKNaabl-
BaeTCA MexaHudeckas cuna.

3.28 ckon: MexaHu4eckoe paspylueHue 4Yactu pebpa 3almTHON 0DooYkK.

3.29 cTeneHb 3arpsA3HeHUn: XapakTepucTuKa, oTpaxkawuwas cTeneHb BMMSHWA 3arpsi3HEHHOCTU aT-
Mocdepbl Ha paboTy M30MALMKM 3NEKTPOYCTaHOBOK.

3.30 cywecTBeHHbIe 3NeKTpUu4Yeckue NoBpexaeHWUs: TpelluWHbl, MecTHasa 3MeKTpUMYeckas 3po3us,
Tpek 0bwen aonuHoi Bonee 0,1 ANUHBI NYTKU yTeYkU uzonsaTtopa (unu Gonee 3 cm).

3.31 Tpek: HeBoccTaHaBnvMBaeMas NPOBOASLLAS ANEKTPUYECKUI TOK HayrmepoKeHHasa Aopoxka (nober),
Bbl3BaHHas paspyLlUeHnem NoBepXHOCTH 3aLLUTHON 0DO0MOYKM TOKOM YTEHKN 1 3NEeKTPUYeCcKMMU paspsagamu.

3.32 TPEKMHIro3p03MOHHaA CTOMKOCTL: YCTOMYMBOCTL M30NATOpa K 0Dpa3oBaHUI0 TPEKOB M 3MeKTpu-
YecKOW 3p031K Ha NOBEPXHOCTU U30NALUMOHHOM YacTu UMK Mo rpaHuLaM pasgena nonMMepHbIX Matepuanos
M30MALNOHHOM YacTu.

3.33 yron zakpy4uBaHWUsA: Yron, Ha KOTOpbIA MOBOPaYMBaETCs OTHOCUTENbLHO CBOEW ocy CBOBOAHLIN
KOHEL, M30NATOopa nog BO3AEWCTBMEM NPUINOXKEHHOIO K HEMY KPYTSALLErO MOMEHTA.

3.34 yncTbin usonaTop: 30n1aT0Op, HA HAPYXKHON NOBEPXHOCTU M30MALMOHHOM YaCcTh KOTOPOIo OTCYyT-
CTBYHT KMUPOBbIE U UHbIE 3arpA3HEHUS.

3.35 aKcueHTpUcUTeT ocKu u3onAaTopa: OTKNOHEHWE OCK M3oMATOpa OT HOMMHANBHOIO MOMOXKEeHWS,
M3MepsieMoe Ha YPOBHE MNIOCKOCTU BEPXHEro inaHua B MUNNUMETpax.

3.36 anekTpu4veckas 3po3us: Henporoasiluiee 3rnekTpUHECcKUiA TOK paspylleHne NoBepXHOCTU 3aLnT-
Hol obonoYkK, NpoMcxoasilee B pe3ynksrate yTpaThl MaTtepuana, Bbl3BaAHHOW TOKaMM YTEYKN U 3NEKTPUYECKM-
MW paspsgamu.

MpumeyaHue — [lo xapakTepy 3p0O3UCHHOIO pa3pyLUeHWsl PasnuyalnT PaBHOMEDPHYIO M MECTHYI0 (MATHaMK,
CKBO3HYIO U MOAMOBEPXHOCTHYHY) 3p03UI0.

4 Knaccudunkauns, oCHOBHbIe NapaMeTpbl U pa3mepbl

4.1 Tvn n3onatopa onpegenseTca BUAOM KOHCTPYKUMW, Marepuanom 3allWMTHOMW ODOMOYKKU, KNaccom
HanpsKeHWsi, HOPMUPOBAHHOW MeXaHNYeCcKol paspyLlaloLlen CUnoi Ha uarmb, MakcumMansHOW cTeneHbo 3a-
rPA3HEHUS, NPU KOTOPON MOXET MPUMEHSITLCA U30NATOP, rabapUTHEIMA Y NPUCOEOUHUTENBHLIMA pasMepamu,
KMMMaTUYECKUM UCMONHEHWEM W KaTeropuen pasmelLueHus.

4.2 YcnoBHoe 0603Ha4YeHne Tuna n3onstopa coCToUT M3 BYKB 1 LMdP, KOTOpble 03HA4atoT:

O — onopHbIN;

C, T, N v gp. — cTepKHeBoe, TpybyaToe, NUTOE 1 Jpyroe UCNonHeHWe M3CMALWNOHHOIo Tena;

K — matepwman 3amMTtHOM 060N0UYKM — KpeMHUAopraHu4eckast KOMMo3uLNS;

20—110; 20—220 v T. §. — 3Ha4YeHWe HOPMUPOBaHHOW MEXaHUYeCcKon paspyLuatLwen cunel Ha uarut B
kH; n (nocne Tupe), kKnacc HanpskeHus, KB;

A, bW T 4. — nHOekc mogngukaumm n3onaTopa;

XXXX — MoAucpuKauma npucoequHUTEeNbHbIX pasMepoB;
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1—4 — makcumanbHas cTeneHb 3arpsasHeHus, cooTBeTcTBylowas |—IV creneHn 3arpssHeHWa no
FOCT 9920, npy KOTOPON MOXKET NPUMEHATLCHA U30NATOP;

Y, YXIT — knumartudeckoe ncnondeHdue no NOCT 15150;

1 — kateropusa paamelleHus no FTOCT 15150 — anga akcnnyatalMy Ha OTKPLITOM BO34YXe.

MpumMep ycnoBHOro o6o3Ha4YeHMUs OMNOPHOrO M30OMATOPA CTEPXHEBOrO MCMOMHEHUs C 3a-
LWMTHOWN 06ONOYKON M3 KPEMHUAOPTraHMYECKON KOMMO3ULMK C HOPMUPOBaHHOW MEXaHMYECKOW paspyLatoLwen
cunon Ha n3rnb 5 kH, Ha knacc Hanpsbkenusa 110 kB, mogudukaumm A, ana paboTsl B paioHax co CTEeneHbio
3arpasHeHus |l no FOCT 9920, knumaTtnyeckoro ncnonHeHusa YXJ1, kateropumn pasmellenunsa 1 no FTOCT 15150
npu 3aKkase U B HOPMaTUBHOW OOKYMEeHTauuu:

OCK 5—110—A—2 YX/11 (obo3HaveHne HOPMAaTMBHOIO OKYMEHTa)

To e, Tpyb4aToro MCNOMHEHWUs C 3aLUMTHON 0BONOYKON U3 KPEMHUNOPraHMYEeCKON KOMMNO3MLMKN C HOp-
MWUPOBaHHOW MEexXaHM4eckoln paspywatowen cunoin Ha narnb 10 kH Ha knacc HanpsikeHus 35 kB, mogudmka-
umu B, onsa paboTkl B paoHax co cTeneHbio 3arpsasHerus Il no FOCT 9920, knuMaTUYeCcKoro UCMoMnHeHus Y,
kaTteropuu pasameltenns 1 no FTOCT 15150 npu 3aka3e 1 B HOPMATMBHOW JOKYMEHTaLMU:

OTK 10—35—56—3 Y1 (obo3HaveHre HOPMAaTMBHOIO OOKYMEHTa)

4.3 OcHOBHblEe NapameTpbl, pa3Mepbl U NpeaernbHble OTKIIOHEHWS OT HMX, Macca U30MATOPOB AOMKHbI
ObITb yKa3aHbl B TEXHUYECKUX YCNOBUAX U KOHCTPYKTOPCKOM OOKYMEHTaL MK Ha M30NATOPbI KOHKPETHLIX TUMOB.

M3onaTopbl, OMKHEI UMETE rabapuTHble U yCTaHOBOYHbIE pa3meptkl B cooTeeTcTBUM ¢ TOCT 25073.

4.4 [InuHa nyTu yTeYkn N30NATOpOB AomKHa cooTBeTcTeoBaTh [OCT 9920.

4.5 MakcvmansHble 3Ha4YeHUs JOMYCcKOB Ha NapanfenbHOCThL TOPLEBLIX MOBEPXHOCTEN hnaHLeB, 3KC-
LEHTPUCUTET OCK U3ONATOPA, a TaKkKe Ha YITMOBOE OTKITOHEHWME KPeneXHbIX 0TBEePCTUA hraHLeB N30MATOPOB
OOMKHBI COCTaBNATL:

a) napannenbHOCTb, U3amepsieMas Ha guametpe 250 mm:

- ana H He 6onee 1000 mm — 0,5 MMm;

- anga H cebiwe 1000 mm — 0,0005H mm,
roe H — BeicoTa M3onaTopa, MM;

6) akcueHTpucutetr — 2(1+0,001H), mm, roe H — BbicoTa M30nsiTOpa, MM;

B) YINOBOE OTKMOHEeHWe — 2° No(NpoTUB) YacoBoi cTpenke(u), Ho He Boree 3 mm.

5 O6Gwue TexHMYecKne TpeboBaHuA

M3ongaTopbl crnefyert N3rotaenmBaTb B COOTBETCTBUM C Tp96OBaHMF|MM HacCTOoALlero ctaHgapra, TexHn4e-
CKUX yCJ'[OBVI!Z n KOHCprt(TOpCKOﬂ ,ﬂ,OKyMEHTaLI,MEI?I Ha N30nMATOPblI KOHKPETHLIX TUMOB.

5.1 TpeboBaHMA Ha3HavYeHUs

5.1.1 MexaHun4eckan paspyLualoLas cuna Ha uarub, npunoxxeHHasn K CBOOOAHOMY KOHLY M30nsTopa, npu
HOpPManbHbIX aTMOCEPHbIX YCNOBUSAX AOMKHA OblTh HE HMKE 3HAYEHWS] HOPMWPOBAHHON MEXaHWYEeCKoN pas-
pYyLUAIOLLEN CUMbI, YKa3aHHOIO B TEXHUYECKUX YCNOBUSAX HA M30NSTOP, KOTOPOE cneayeT BulbupaTe U3 psga: 2;
3:4;5;6;8;10; 12,5; 16; 20; 30 kH.

5.1.2 MexaHW4yeckuin paspyliaLlmi KpyTALWKUA MOMEHT, NPUNOXEHHLIN K CBODOAHOMY KOHLY U3onatopa
NpWY HOPManbHLIX aTMOCKHEPHbLIX YCMOBUAX AOMKEH ObITh HE HUKE 3HAYEHNSA, HOPMUPOBAHHOIO MEXaHWNYECKO-
ro paspyLluatoLLero KpyTsaLwero MOMeHTa, yKa3aHHOro B TEXHWYECKUX YCNOBWSX Ha U30MNATOP, KOTOpoe crneayeT
BbIOMpaThL M3 paga: 0,1; 0,2; 0,3; 0,6; 0,8; 1,0; 1,2; 1,5; 1,8; 2,0; 2,5; 3,5; 4,0; 5,0; 10,0; 20,0 kH-m.

5.1.3 MexaHn4yeckas paspyllalLlas cuna Ha pacTsKeHue Uy cxaTue npu HopMarnbHbIX aTMOCHEpPHbIX
YCIOBUAX ONS U30NATOPOB, paboTaLlmMX NPy YKaszaHHbIX Harpyakax, A0mkHa ObiTk HE HUXE HOPMUPOBAHHbLIX
3HaYeHWI, yKa3aHHbIX B TEXHUYECKUX YCIIOBUSAX HA M30MSATOPLI KOHKPETHOrO Tuna.

5.1.4 WN3onaTtopbl OOMXHbI BblAEPKMBaTE 6e3 MexaHMYecKUx NoBpexdeHuin B TedeHne 1 MUH BO3gen-
CTBME UCMbITAaTENbHOW CUMbl Ha M3rnb, paBHor 50 % OT HOPMMPOBAHHOW MEXaHWUYECKOW paspyLlakoLen CUnbl
Ha u3rmnb. Mpu BO3ENCTBMN 3TOW HArpy3ku Npormd M3oNATOPOB HE AOMKEH NPEeBblLaTh 3HAYEHWIA, yKazaHHbIX
B TE@XHUYECKUX YCIOBUAX Ha U30NATOPbLI KOHKPETHOrO TUMA.

5.1.5 VaonsTtopsl, paboTatouime Ha KpyvyeHue, JOMKHbI BblAepXMBaTh 63 MEXaHUYECKUX NOBPEXKAEHUA
B TeYeHWe He MeHee 1 MUH BO3OENCTBUE UCMBITATENLHOMO KpyTALLero MmomeHTa, paBHoro 30 % oT HopMmupo-
BAHHOIO MEXaHWYECKOro paspyLualoLLero KpyTaLero MOMeHTa. Yron 3akpyuMBaHUs M30NATOPOB Mpu Bo3nen-
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CTBWMW 3TOW Harpy3ku He JOMMKEH NPEeBbIWAaTh 3HAYEHWN, YKa3aHHbIX B TEXHUYECKUX YCNOBUAX Ha WU30MATOPbI
KOHKPETHOro tuna.

5.1.6 M3onaTopbl OONXHbLI BbAEPXKUBaTE 683 MEXaHUYEeCKMX NOBPEXOeHW B TeYeHne He MeHee 1 MUH ¢
BO34EWCTBME UCMLITATENBLHOM CUMbl HA pacTsxeHue, paBHoW 50 % OT HOPMUPOBAHHOW MeXaHW4YecKon paspy-
LakLWen cunel Ha pacTsKeHue, YCTaHOBMEHHOW B TEXHUYECKUX YCMOBKUSX HA U30NATOPLI, HO He MeHee 10 kH.

5.1.7 MNporub n3onaTopoB Npy NPUNOKEHWW K HUM MarnbaroLuein cunbl, pagHon 60 % OT HOPMUPOBaHHON
MEXaHWYECKOW paspyLuatoLlen narnbawwein curbl, NpU HOpPManbHbIX aTMOCHepHbIX YCHOBUSX OOMMKEH ObiTb
HEe MeHee HOPMUPOBAHHOIO 3HAaYEeHWs, YKa3aHHOMo B TEXHWYECKUX YCITOBUAX Ha M30NATOPbLI KOHKPETHOro Tuna.
Yron 3akpy4mMBaHWs U30MATOPOB, paboTalLWMX Ha KpyYeHUE, NPU MPUMIOKEHUA K HUM KpPYTSLLEro MOMEHTA,
paBHoro 40 % OT HOPMUPOBAHHOINO MEXaHWYECKOro pas3pyLUuaklLero KpyTALLEro MOMEHTa, NPU HOPManbHbIX
aTMocEepHbIX YCIOBUAX HEOBXOAMMO YKa3bliBaTb B TEXHWYECKMX YCITIOBUAX HA M30NATOPLI KOHKPETHOro Tuna.
YKasaHHble Harpy3ku U30nATOPbl AOMKHbBI BblAepKuBaTh 683 MeXaHWYEeCKMX NOBPEKAeHWUA.

5.1.8 3Ha4YeHUss HOMUHANbHbBIX HaNPsXeHUA (KNaccoB HanpsKeHus) creayeT BblbnpaTte U3 paga: 3; 6;
10; 15; 20; 24; 35; 110; 150; 220; 330; 500; 750 kB.

5.1.9 3neKkTpu4yeckue WcCMbITaTeNbHbIE HANPSKEHUA MIONMATOPOR B CYXOM COCTOSIHUM W NO4 AOXOEM
OOIMXHbI COOTBETCTBOBATL 3HaYeHUAM, NpuBeaeHHbIM B Tabnuue 1.

5.1.10 lNaTnaecaTMnpoUeHTHOe pa3psgHoe nepeMeHHoe HarnpsikeHne U3onAaTopoB NpU UCKYCCTBEHHOM
3arpaAsHEHUI U YBIaXXHEHWM X NOBEPXHOCTU JOMKHO DbiTh HE MEHEe HOPMWPOBAHHOTO 3HAYEHWS, YKa3aHHO-
ro B Tabnuue 1, npn yoensHOM NOBEPXHOCTHON NPOBOAMMOCTM CrOS 3arpsisHeHWs!, yka3aHHoi B Tabnuue 2, B
3aBMCUMOCTM OT cTeneHn 3arpasHeHns no NMOCT 9920 B paiioHe NpUMeHEHUA U30MATOPOB.

5.1.11 Ha uzonsaTopax knaccos Hanpsikernus 110—750 kB npu HanpsikeHun, cocTasnsiowem 1,143 ot
HaubonsLwero paboyero HanpsxeHUn IJH_p no FOCT P 55195, Buavmas kopoHa AoMKHa OTCYyTCTBOBAT.

5.1.12 Ha n3ondatopax knaccos HanpsikeHusa 3—35 kB npu HanpsxkeHun 1,1 UH_p W KITAaCCOB HanpsieHus
110—750 kB npw HanpsxeHun 1,1 UH_p/ﬁ YPOBEHb PaaMonoMex He JomkeH npesbiwaTts 54 b (500 mkB).

Tatnuua 1— HopMUpoBaHHbIE 3HAYEHWA ANEKTPUYECKUX UCTILITATENBHBIX HANPSKEHWIA M30NATOPOB
B knnoeonetax

MenbiTaTensHoe nepeMeHHoe KpaTKoBpeMeHHoe 50 %-Hoe paspsgHoe
WcneitatensHoe HanpseHue nepemeHHoe
Knacc HanpsikeHus HanpsiKeHWe NonHoro HanpsbreHve
LpescBorMmnyIboe B GYXOM COCTOSHMM 1oa AOKAEM ”pwagfgiiﬁgiz’::w
3 40 24 10 5
6 60 32 20 8
10 75 42 28 13
15 95 55 38 20
20 125 65 50 26
24 150 75 60 32
35 190 95 80 42
110 450 230 230 110
150 650 300 300 150
220 950 440 440 220
330 1175 510 — 315
500 1550 680 — 460
750 2100 950 — 685
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Tabnuua 2 — HopmupoBaHHas yaenbHas NOBePXHOCTHAA NPOBOAMMOCTL COSA 3arps3HeHUst Npu UChblITaHUM anek-
TPWUYECKON NPOYHOCTI M3ONATOPOB B YCMOBUAX 3arpA3HEHUS W YBNAXKHEHWS B 3aBUCUMOCTW OT CTEMNEHW 3arpa3HeHns no
FOCT 9920

CreneHb 3arpa3HeHns | Il 1] v

YaensHas NoOBEPXHOCTHAN NPOBOAUMOCTE, MKCM, He MeHee 5+1 10+2 20+3 305

5.2 TpeboBaHuA CTOWKOCTU K BHELWWHUM BO34eWCTBYHOLWWUM hakTopam

5.2.1 M3onaTopbl 4OMKHEI BbITh YCTOMUYUBBIMA K BO3AEMCTBUID KNMMATUYECKUX (DaKTOPOB BHELLHER cpe-
Obl, U WX cnefyeT WU3roTaBnMBaTh B KNUMaTUYEeCKUX McnonHeHuax Y u YXJI, kaTeropuu pasmellenuns 1 no
MOCT 15150. HomMuHanbHble 3Ha4YeHUs KnuMaTudeckmx daktopoe — no MOCT 15543.1 n TOCT 15150.

5.2.2 N3onaTopbl UCNoONHeHWA Y Npw oxnaxaeHun 4o TeMmnepaTtypbl MuHyc (45 £ 2) °C v npu Harpese
0o (55 £ 2) °C, uzonaropbl ucnonHeHusa YXJI1 npu oxnaxgeHun oo Temnepatypbl MuHyc (60 + 2) °C v npu Ha-
rpeee 0o (55 + 2) °C pomkHbl BbiAepKMBaTh 0e3 MexaHW4eCcKUX NoBpeXAeHWA BO30eNCTBUE HOPMUPOBAHHOWM
MeXaHWYEeCKOR pa3pyLuakLei narubarllen cunsl.

5.2.3 N3onaTtopel ucnonHeHusa Y npu oxnaxneHun 4o TeMmnepatypbl MuHyc (45 + 2) °C v npu Harpese
0o (55 + 2) °C, uzonatopsbl ucrnonHeHusa YXI npu oxnaxgeHun oo TemnepaTtypsl MuHyc (60 + 2) °C n npu Ha-
rpeee 00 (55 + 2) °C pomkHbl BbigepxunBaTh 6e3 MexaHW4Yeckux NoBpexaeHnin BO3AeACTBUE HOPMUPOBAHHOTO
MEeXaHWYEeCKOro paspyLuarLLero KpyTsLero MoMeHTa.

5.2.4 N3onaTopbl UCMNOMHEHWA Y AOMKHbI BbiTb TEPMOMEXaHUYECKM NMPOYHLIMK MPKU TemnepaType oOT
MuHyc (50 + 2) °C go nmoc (50 £ 2) °C npu Bo3geAcTBUM U3rnbarLlein cunsl, pagHoin 60 % HOpPMUPOBAHHON
MeXaHWYeCKOon paspyliatollei narnbatileinn cunel. Maonatopel ucnonHeHunsa Y XI gomkHel ObITe TEpMOMeEXa-
HUYECKM MPOYHBIMU NMpK TeMnepaType oT MuHyc (60 + 2) °C go nntoc (50 + 2) °C npu Bo3gencTeumn narubato-
Wwen cunbl, paBHon 60 % HOPMUPOBAHHOW MeXaHMYeCKOW paspyLuatollen narnbarwLlen cunol.

5.2.5 N3onaTopbl A0MKHbI BbITh TPEKMHIO3PO3MOHHOCTONKNMM.

5.2.6 N3onaTopbl 4OMKHbI OblTh OYFrOCTOMKW B PEXUMAaX UCMbITAHWK, yKasaHHbIX B Tabnuue 3.

Tabnuya 3 — NapameTpbl UCNBITAHWA HA OYIOCTOMKOCTb

Knacc HanpsxeHus, kB :l?r?::eecn::& Konuseerag uenurand Tok ayri, kKA HnarensHoezs
! Y Ha KaXxgom nionartope ym, BO3OENCTBUS, C
W30MATOPOB, LWT.
3 — — — —
6—35 3 2 5005 0,5+0,02
110—750 3 2 200+15 0,2 £ 0,01

5.2.7 MicnbITaHUsi HA HAOEeXHOCTb M30MNSATOPOB MNPU BO3AEWCTBUAX, MMUTUPYIOWMX KNumatuyeckie, Me-
XaHU4YeCcKMe 1 anekTpUYeckne aKCnyaTauMoHHbIe HarpyskM, pekoMeHayeTcsa NPOBOAMTL COrMacHO MeToauke,
NpMBEAEHHOW B NpUnoxeHun A HacTosAllero ctaHaapTa. No TpeGosaHuio noTpebuTena HeoBxoaMMOCTb NpPo-
BEAEHUs UCMBITAHUIA Ha HAAEXHOCTb AOMKHA BbITh YKazaHa B TEXHUYECKUX YCTNOBUSIX Ha U30NATOPbI KOHKPET-
HOro TUnMa.

5.3 Tpe6oBaHMA K KOHCTPYKLUMMA U COCTaBHbLIM YacTAM

5.3.1 M3onaTtopsbl knacca HanpsxeHua 0o 35 kKB BKNHOYMTENBHO, Y KOTOPLIX ANWMHA KpaTyanwero nyTu
npoos Yepes N3oNALUNOHHBLIA MaTepran COCTaBnNAeT MeHbLUE MONMOBMHbI BHELLHEro pa3pagHoro paccTosHUA
MeXay MeTannM4yeckon apMaTypoil, JOIKHBI UMETb NPOBKMBHOE HaMpsiXeHWe He MeHee HOPMWPOBaHHOIO 3Ha-
YeHWH, yKazaHHOro B TEXHUYECKUX YCNOBUSAX Ha M30MATOPLI KOHKPETHOro Tuna.

5.3.2 YpoBeHb YacTU4HbLIX pa3psaoB B M3onaTopax Knaccos HanpsikeHus 3—35 kB npu HanpskeHun
1,1 UH_p He gomkeH npebiwats 10~ Knwu 2 - 10~ Kn — ans usonatopos knaccos Hanpsbkenust 110—750 kB
NpWY HanNpsiKeHUn 1,‘IUH_p 3.

5.3.3 M3onaTtopbl A0MKHbI BbITh CTOMKMMU K MPOHUKHOBEHWIO BOAbI.

5.3.4 VizonaTopbl OOMKHBI BbITh CTOMKMMY K AUddY3UM BOAbI B U30NALWOHHOE Teno.

5.3.5 N3onaTopbl AOMKHbI ObITb CTOAKUMM K MPOHMKHOBEHUKD KPaCALLER XMOKOCTM B M30MALUUOHHOE
Teno.
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5.3.6 Agre3us 3awmMTHOM 0BOMOYKN K M3OMNAUMOHHOMY TEny OOImKkHa ObiTb NMPY UCMbITAHUAX METOLOM
oTpbiBa He MeHee 150 H/cm?2, MeToaom caBura — He meHee 200 H/CMZ, METOA0M OTCnamBaHUsA — He MeHee
10 H/cm.

5.3.7 3awuTHaa obonoyka n3onsaTopa AoMmKHa ObiTh OTNMTa HENOCPEeACTBEHHO Ha U30NALUWMOHHOM Tene.
[na u3onaTopoB Ha HOMWHaNbLHOE HanpsikeHwe 00 35 KB BKMHOYMTENBHO AOMYCKAETCs MPUKMEMBaAHUE UITW
oTnvBKa pebep Ha npegBapuUTensHO 0Bpe3suHEHHOE METOLOM NIMThS UMW 3KCTPY3WUM n3onaumoHHoe Teno. Mo-
BEPXHOCTb 3aLLMTHON 00ONOYKN M30ASTOPOB AOMKHA ObITh rMafkoid 6e3 ny3bipein, pakoBWH, CKOMOB rMy6uHORN
Bonee 1 MM v nnowaabto Gonee 25 MM2Z, TpeLLUH, BCMy4YMBaHuWs, 0bnos, BeICTYNAOWEro Hag NoBepPXHOCTLH
bonee uem Ha 1 MM, BKpanneHWsi rpaHyn KkpacuTensa u Apyrux MatepuanoB. He gonyckaerca Hanuuue Lwenem
MeXay 3alUTHOM 060MNoYKON K hbnaHuamun, OTCNOeHUsA 3alNTHOK 060N0oYKKM OT hraHLEeB.

5.3.8 T'mgpodobHOCTL 3alNTHOR 0B0NOYKK JOIMKHA COOTBETCTBOBATL knaccy 1 unu 2 (npunoxexune B).

5.3.9 Apmatypa usonaTopoB gomkHa cooteeTctBoBaTth OCT P 51177. KoHCTpykUMA chnaHueB M3ons-
TOPOB M 3KPaAHOB He AOMKHA MMEeTb yrnybneHuin, NpUBOASLWNX K ckannuBaHuio Bogbl. OCTpble KPOMKA U 3a-
YCEHLbl HE OOMYCKaKTCS.

5.3.10 KauecTBO aHTUKOPPO3WMOHHOrO 3aLWTHOrO MOKPLITUA apMaTypbl [OIMKHO COOTBETCTBOBATh
FOCT 9.307, TOCT P 9.316. AHTUKOPPO3MOHHOE 3alUMTHOE NOKPLITUE OOMKHO BbiTh paccYMTaHO Ha MOMHbLIN
CPOK aKcnnyaTauun nzonsatopos. MNpu ropayemM LMHKOBOM NOKPbITUM apMaTypbl M3 YEPHbLIX CNIABOB TOMLMHA
LWHKOBOIO MOKPbLITUS JOMKHA GbiTe He meHee 70 MKM, npu TepMoanddy3smMoHHOM — He MeHee 45 mkm. Ha
apMaTypy U3 HepaBeloLLen cTanuy 3aluTHOe NOKPbITUE MOXET HE HAHOCUTLCH.

5.3.11 3nekTpu4eckas NPo4YHOCTb U3OMALMOHHOrO TeNna npy nepemMeHHoOM HarnpsXXeHW BAOMb OCK U30-
naTtopa, a ana TpybyaThix — BAOMb U NONepek 0CK M3onaTopa AomkHa bbiTh He meHee 40 kB/cm (Npu ucneiTa-
HUAX HA 0Bpa3yax BLICOTON UMK TOMWKUHON — MpuW UCNbITaHUU Tpyb nonepek BonokoH — 10 mm).

5.3.12 HanpsikeHne noracaHua 4YacTUYHLIX pa3psanoB B MaTepuane M30MsUMOHHOIoO Tena BOOMb OCU
M3onaTopa AOMKHO BbiTh He MeHee 20 KB Ha obpasLle BbicoTon 1 cM.

5.3.13 MzonaTopsbl, nMewwmne TpybyaTtoe M3oNsUMOHHOE TeNno, BHYTPEHHSA NONOCTb KOTOPOro 3anon-
HeHa rasoBOW M3OMNALMOHHOW cpenoi noa gasneHuem Boilwe 0,05 MlMa, QonXHbl BblAepXKuUBaTbk UCMbITaHUE
OBYKpaTHLIM paboymMmM JaBNeHUeM B TedeHne 5 MUH Be3 noBpexaeHun.

5.3.14 N3onaTopekl, UMerLre TpybuyaToe N3onsLuMOHHOE TeNOo, BHYTPEHHAS NONOCTL KOTOPOro 3ancrHe-
Ha rasoBOW M30MALUMOHHON cpefoin nog gaeneHuem Beiwe 0,05 MlMa, gomkHbl BolAepKUBaTL UCIbITAHME HA
repMeTUYHOCTb.

5.3.15 [ins n3onsTopoB, MMeKLWnX TpybyaToe N30onsUMOHHOE Teno, BHYTPEHHSS NONOCTb KOTOPOro 3a-
noriHeHa ra3oBor U3oNALMOHHOW cpefon nod AasneHuem Bbiwe 0,05 MlMa, ckopocTh yTeYKM U30MALNOHHOIO
rasa He JOMKHa NpeBbilWaTs 06bemHyto gonto 0,75 % B rog.

5.3.16 WzonaTtopsl, MMetloLMe TpybuaToe M30NSAUMOHHOE TENo, BHYTPEHHAS MONOCTh KOTOPOro 3anon-
HEeHa rasoBOW M30NALMOHHOW cpegon noa AaeneHuem Beiwe 0,05 MlMa, gomkHbI BLIGEPXKUBATL BO3AENCTBUE
YeTbIpexKpaTHLIM rMapaBanyecknm padbodum gasneHnem B TedeHne 5 MuH 6e3 paspyLlleHns U yTedek Boabl.

5.3.17 M3onaTopbl, umetowwme TpybyaToe M30NsALMOHHOE Terno, BHYTPEHHSS NofoCTk KOTOPOTo He 3a-
NofHeHa ra3oBoOW W30MALWOHHOW Cpefoil nod AaBfeHweM WUnn ApYrol m3onsaumen (KMOKowW unu TBepgomn),
OOIMXKHbI BblAEPKMBATL UCMNbITAHWE HANPSXKEHUEM MPOMbILLNEHHOM YacToThl NPY BO3OSMACTBUN UHES C nocne-
OYIOLMM ero oTTanBaHUEM B YCNOBUAX pa3repMeTMU3aL M BHYTPEHHEN NOMNOCTU.

5.4 TpeGoBaHMA K HAOEXKHOCTH

5.4.1 MNokasaTenwu, onpegensolne HageKHOCTb U30MNATOPa B SKCMNyaTalum:

- WHTEHCWBHOCTb (CpeAHEerofoBoW YypPOBEHbL) OTKA30B.

MHTeHcMBHOCTL O0TKazoB A BeibupatoT U3 psaga: 0,000001; 0,000005; 0,00001; 0,00005; 0,0001 1/rog;
- BEpOSATHOCTL Be3oTkasHoW paboThl.

BeposATHoCTb 6e30TkazHoi paboThl P BeIYMCNAKT no dopmyne

P(t) =1 - At, (1)

roet — BpeMsa C Hayana sKcnnyaTtauuu, rof.

HopmupoBaHHoe 3HauYeHne A JOMKHO BbiTh YKa3aHO B TEXHUYECKUX YCIIOBUSIX HA U30MSATOP KOHKPETHOIO
TMNa B 3aBUCUMOCTW OT YCIOBUIA 3KCNNyaTaLun.
5.4.2 TaMMa-npoLeHTHbIN CPOK cryx6bl M3onNaTopoB ¢ BepossTHOCThIO 0,996 — He meHee 40 nerT.
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5.5 MapkupoBKa

5.5.1 MapknpoBka gonxHa bblTb HAHEeCceHa Ha BUAHOM MecTe n3onatopa cnocobom, obecnevmsaownm
€€ COXPaHHOCTb B TEYEHME BCEro CpoKa aKCcnnyaTauun, U OOIMKHA COAepXaTh:

- ycnoBHoe 0003Ha4eHve TUna u3onsaTopa;

- HauMeHOBaHWe UMK TOBapHbIM 3HaK U3roTOBUTENS,

- FOA W3roTOBMNEeHWs (gBe nocnegHue uMdpsbl);

- 3aBOACKOW HOMep n3onaTopa (ansa M3onaTopoB knaccos HanpsikeHys 110 kB v Bbilwe — obAzatensbHo,
AN M30NATOPOB KNaccoB HanpshkeHua 3—35 kB — pexkomeHgyeTcs).

5.5.2 MecTo HaHeceHUs MapKUpPOBKW YCTaHaBNMBAOT B KOHCTPYKTOPCKOM AOKYMEHTaLUK Ha M30NATOpbI
KOHKpeTHOro Tuna.

5.5.3 TpaHCMOPTHY MapKMpPOBKY Heobxoammo BbinonHATe no FOCT 14192 ¢ HaHeceHreM MaHunynAun-
OHHoOro 3Haka «Xpynkoe. OCTOPOXHOY.

5.6 KoMnnekTHOCTb

B KOoMNNeKkT nocTaBKkyM JOMKHbI BXOOUTb!

- n30mATop (MapTus M30NSTOPOB);

- MacnopT Ha Kaxdblin nzonsaTop knaccos HanpskeHna 110—750 kB nnu Ha Kaxgyo napTyvo U30MHATo-
pPOB KnaccoB HanpsikeHus 1o 35 KB BKNIOYNTENBHO, OTNpaBnaemMyto B OAWH afpec;

- PYKOBOACTBO MO aKCnnyaTtauuu,

- cepTudukaT Ka4ecTBa W/MNU CBUOETENLCTBO O NMPUEMKE Ha MapTUH M30MATOPOB, NOCTABNSAEMbIX B
OOWH agpec.

5.7 YnakoBKa

5.7.1 N3onaTopbl 4omKHbI ObITh yNakoBaHbl B AepeBsaHHyto Tapy no MOCT 9396, FOCT 2991. Oonycka-
eTCsA YNakoBKa W30NATOPOB B ALUMKA U3 NMUCTOBLIX ApeBecHbix MatepuanoB no MOCT 5959, npu atom ans
n3onsaTopoB knaccoB HanpsikeHus 110 kB v Boiwe Tapa gomkHa BbiTe MTHONBUAYANLHOW. 30nAaTopkl KNaccoB
HanpsbkeHus 4o 35 kB BknwouMTEenLHO JONYCKAETCH YyNakoBbIBaTk B KAPTOHHYH Tapy no FOCT 9142.

CoyeTaHre KaTeropuu ynakoBKW C WCMOMHEHMEM MO MPOYHOCTM LOIMKHO COOTBETCTBOBATb € o
FOCT 23216. Ky-1

5.7.2 Cod4eTaHume B1Aa TPaHCMNOPTHON Tapbl C TUMOM BHYTPEHHEN ynakoBku BbibupatT no MOCT 23216
B 32BMCUMOCTU OT YCNOBWUA TPAHCMOPTUPOBAHUA U XPAHEHUS.

5.7.3 N3onaTopbl BHYTPKW YNAKOBKW AOMKHbI BbITh 3aKkpenneHbl Takum obpasom, 4Tobbl Npu TpaHCNopTu-
pPOBaHWK K XpaHeHUn obecnevnTb COXPaHHOCTbL U30MALMOHHON YacTh U 3KpaHHOW apMaTypbl. M3onaunoHHble
4acTW U30NATOPOB He OOMKHbI COMPUKacaTbCs C apMaTypoin Opyrix U3ornsaTopoB.

5.7.4 KoHcepBauwnio pe3bbbl apMaTypbl M30NATOPOB BbINONHAKT conuponom no MOCT 1033. Oonycka-
eTca npuMeHeHne cMmaskn LIMATUM-201 no FTOCT 6267 ans M3onaTopoB BCEX KNMMATUYECKMX UCTONMHEHWIA.
KoHcepeauuio pe3sbbl apMaTypbl U3 aniOMUHUEBBLIX CNNABOB AOMYCKAETCH HE BbIMOMHATL.

5.7.5 3JkcnnyaTauMoHHYK U COMPOBOAWMTENbHYK OOKYMEHTAUWMKO CrefyeT BMAOXWUTb B repMETWUYHbINA
OBOWHOW NakeT W3 NONWUaTUNEHOBOMW NNeHKN TonwmnHon He meHee 0,1 mm. [NakeT ¢ gokyMeHTaunen pasmeLla-
0T BHYTPW ALWKMKA. ALWMK, B KOTOPLIA BNOXKEHa OKYMEHTauuWs, JOMKeH ObiTb MOMEYEH.

6 TpeboBaHUA Ge3onacHOCTU

Obwue TpeboBaHnsa GesonacHocTM — B cooTBeTcTBMKM ¢ TOCT 12.2.007.0 u MOCT 12.2.007.3.
M3onaTopbl 0OMKHbI ObITh CTORKMMK K BOCNNnaMmeHaeMocTU. Knacc BocnnaMeHsaeMocT MaTepuana 3a-
WwnTHOM obonoykm fomkeH 6uiTh He Hke FV(IMB)0 no FOCT 28779.

7 MpaBuna npuemkn

[lns npoBepku COOTBETCTBUS M30NATOpPOB TpeboBaHMSM HACTOALWEro ctaHaapTa B COOTBETCTBMU C
FOCT P 15.309 ycraHaenuBalT criegyoline BuObl UCALITAHUIA: NPUEMO-COATOYHbIE, KBANUMUKALWNOHHbIE
(MpremoyHbie), Nepnognyeckie, TMNOBLIE.
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7.1 Mpuemo-coaTo4YHbIe UCNLITAHUA

7.1.1 M3onaTopbl NpegbaBnsioT K npueMke naptusaMu. [NapTna 4omkHa CoCTOSATb U3 M30NATOPOB O4HOIO
TWNa, U3rOTOBMNEHHbLIX Ha OOHOM NMpeanpuATUA B OOQWHAKOBbLIX TEXHONOMMYECKUX YCNOBUSIX M3 OOHOW NapTuu
WCXOAHOro Chblpbs U CONPOBOXAAEMbIX OOHUM JOKYMEHTOM O Ka4ecTBe.

Ob6bem naptum gormkeH 6biTe 0T 10 go 1000 wTyk. [JonyckaeTcsa KOHTPONMPOBaTb NapTUK C MEHbLLUWM

obbeMoM.

OT60op m3onaTopos B BbiGopky ocywectenaT no FTOCT P 50779.12 meTogom oTbopa «BCcnenyro».
7.1.2 MNpremo-caatovHble UCNbITAHWS KaX 4o NnapTumn cneqyeT NpoBOAUTL MO NokasaTensiMm 1 B o6beme,

ykasaHHbIM B Tabnvuax 4 n 5.

Tatnuua 4 — lNporpaMmma NpUemMo-caaTo4HbIX UCNBITaHWUA

Homep nyHkTa HacTosLwero
O6nem cTaHpgapTa
HavmeHoBaHWe nokazatens e — [ononHuTeneHoe ykalaHue
P TEXHUYECKUX MeToaoB
TpeboBaHui ncnbiTaHUM
1 KauecTBO NnoBepxHOCTH, COOTBET- 100 % 5.3.7,5.3.9, 892 893 .
CTBME MapKMPOBKK 55
2 Macca, rabapuTtHble U Nnpuco- M e 8.81, 882
eOWHWUTENbHBIE pa3Mepbl, COOTBET- e5 4.3,4.5 8.8.4 —
CTBME pacMONOXEHUs apMaTypbl t o
3 KavecTBO U TOrMLWMHA aHTUKOPPO- Mo Tabnu-
3VMOHHOIO NOKPLITUS apMaTyphbl ue 5 5340 Bif.4, 504 T
4 MenumarensHan cuna:Ha pac: o 5.1.5, 8.5.9, McnonbayeTca TOMbKO O04WMH BUA
TSKEHWE UMK KPYYEHWE B TEYEeHUe 100 % 516 8510 R
1 MuH ’ o Py
5 OnpeneneHune ypoBHA YacTuy- 100 % 532 8112 o
HbIX pa3psaaoB
6 VcnbiTatensHoe nepeMeHHoe Tonbko Anst N30NATOPOR
KpaTKoBpeMEHHOE HanpsKeHue B 100 % 51.9 8.1.5 KnaccoB HanpsikeHust o 35 kB
CYXOM COCTOSIHWM BKIMHOYNTENBHO
7 CToWKOCTL K AByKpaTHoMy pabo-
Yemy AaBMeHIo 100 % 9.3.13 8.9.10 Tonbko ona TpyByaTeiX N3ona-
- TOPOB, C rasoBoOUW U30NALMOHHOM
8 NepMeTU4YHOCTEL BHYTPEHHEN 100 % 5314 8.9.11 Ccpenoit nog AaBneHnem
nonocTu
9 Aare3us 060noYKkK K M30MNALMOH- 1 wr 536 8.9.5 -
HOMY Teny
10 CTOHK?CTb K MPOHUKHOBEHWIO 1 wr 535 8.96 o
KpacsaLLel JKUOKOCTH
11 CTOMKOCTb K NPOHUKHOBEHWHO — 533 8.6.5 o
BOO®I
12 Paspylwatowias cuna Ha 1uarmd 1wt 511 85.12 —
13 PaspyLwiatowunii KpyTawmn TonbKko 4nA M30MATOPOB,
MOMEHT 1w 5.2 8.5.12 paboTatolmx Ha kpy4eHue (no
TpeboBaHuio NoTpebuTens)
14 Paspylwiatollas cuna Ha pac- Tonbko ona M30NATOPOB, pa-
TSXKEeHUe 1w 8:.1.3 8.5.12 BoTaLmx Ha pacTaxeHue (no
TpeboBaHu noTpebutens)
15 Paspylwiatowas cuna Ha cxaTtuve Tonbko ong usonsatopos, pabo-
1w 5.1.3 8.5.12 TarwWmx Ha cxaTtue (no Tpebo-
BaHWO notpeburens)
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7.1.3 MNpw cNAOLWHbIX UCMILITAHUAX MO NyHKTam 1, 5—8 Tabnuubl 4 rogHble U30NATOPbLI NPUHMMALDT, Ae-
deKTHble — BpakyoT.

7.1.4 Ecnv npu BbIBOPOYHbLIX UCMBITAHUAX MO MyHKTaM 2, 3 Tabnuubl 4 oBHapyxuWTcs XOTHd Obl 04WMH
OedeKTHbIA M30MN9TOp, TO UCMBITAHWUSA MOBTOPSHOT MO NMaHy CNOWHOro KOHTPOMs nNo TOMY NokasaTento, no
KOTOpoMYy 0BHapyxuncsa gedeKTHbIM U30NATOp, NPU 3TOM FOAHbIE M30MATOPbLI MPUHUMAKT, AedeKTHble —
EpakytoT.

Tabnuya 5— OnpegeneHne o6bema BLIOOPKU B 3aBUCMMOCTM OT oBbema napTuu

B wrykax
O6beM NapTum M30NSTOPOB Obbem BIDOPKK, HE MeHee
OT1 10 go 100 BKkNHOM. 2
OT1 101 go 500 BkntoM. 3
Cs. 500 go 1000 Bknou. 4

7.1.5 Npy CNNOLWHBIX UCNBITAHWAX MO NYHKTY 4 Tabnuubl 4 NapTUO M30NATOPOB MPUHMMAIOT, ECNN He
oBHapyxeHo HM ogHoro aedekTHoro nsonaropa. Ecnu obHapyxeH xoTta 6bl ogvH gedekTHbIA U3onaTop, nap-
Tuo BpakyioT.

7.1.6 MNpw BbIDOPOYHBIX UCMBITAHMAX MO NyHKTam 9—15 Tabnyubl 4 NapTuio M30MATOPOB MPUHUMALOT,
ecnv He 0DHapyXeHO HX OAHOrO AedIeKTHOro n3onaTopa.

7.1.7 MNpwn nony4YyeHUU yOoOBNETBOPUTENLHLIX PE3YNLTaToOB UCMNbITAHWA HA BCEX M30NATOpax NepeBoun Bbl-
GopKKM NapTUIO NPUHUMALOT.

7.1.8 Mpwn nony4yeHWn HeyOOBMETBOPUTENbHbLIX Pe3ynsTaToB UCMbITaHWMA XOTs 6bl HA OQHOM WM30MATO-
pe nepBoil BbIDOPKM No Kakomy-nvbo nmokasaTento NpoBOLAT MOBTOPHbIE WUCMbITAHUSA MO 3TOMY MOKasaTento
Ha ygBOeHHOM BbIOOpKe M30NATOPOB, 0TODPaHHOM OT TOW e napTun. Mpu NonyyYeHWn yOooBNETBOPUTENbHbBIX
pesyrnbTaToB MCMNbITAHWA Ha BCEX M30NATOpax BTOPOW BbIOOpKKM NapTuio NpUHMMatOT. Mpu nonyyYyeHny HeydoB-
NEeTBOPUTENbHbIX PE3YNbLTATOB UCMbLITaHWA XOTs Bbl HA OQHOM M30NATOPE BTOPOW BhiBOpKK napTuo BpakyioT.

7.1.9 MzonaTtopbl, ucnbiTadHble no nyHktam 11—15 tabnuubl 4, oTnpaeke notpebuTtento He noanexar.

7.1.10 Pe3ynsraThl MPUEMO-COAATOYHbLIX UCNbITAHWIA OOMKHbI ObITh 0POPMMEHbLI MPOTOKONOM.

7.2 KranudcukayuoHHbIe (NpUeMOYHLIE) UCNBLITAHUA

7.2.1 KBanngvKaunoHHbIE UCMbITAHUA CriedyeT NPOBOAUTL Ha YCTAHOBOYHOW CEPUN UMW MEepPBOM MpPo-
MbILLMEHHOM NapTUK M30NATOPOB C LeNbi OLEHKU TOTOBHOCTW U3rOTOBUTENS K BbIMYCKY M30MNSTOPOB, COOTBET-
CTBYIOLLMX B NONHOM 06beme TpeboBaHNAM HACTOSILWEro cTaH4apTa U TEXHWYECKUX YCITOBUIA HA KOHKPETHBINA
TUN u3onatopa. [JonyckaeTca 3ac4MThiBaTh B Ka4YeCTBE KBANUMUKALWOHHBIX WCMNbITAHWA pe3ynkTathl npu-
€MO4HbIX UCMbITaHWIA, NMOMYyYEeHHbIE Ha OMbITHLIX 0Dpasuax, ecny M3onsaTopbl M3rOTOBMEHbLI MO OCBOEHHOWN B
CepUNHOM NPOM3BOACTBE TEXHOMOMMN,

7.2.2 KsanupmkaynoHHble (MPUeMOYHbIe) UCMbITaHusa HeobxoanMo NPoOBOAMTL NO NoKazaTensaM, B 00b-
eme W nocnefoBaTenbLHOCTHU cornacHo Tabnuubl 6.

7.2.3 OT60p 0b6pa3uyor B BeIGOPKY BLINOMHAKT No 7.1.1 13 napTum M3onsaTopos, npoweaunx npuemo-
COAaTOYHbIE UCMbBITAHWS.

7.2.4 B cnyyae npegbABMEeHWS Ha UCMbITAHUSA U30MNATOPOB HECKOMbKUX TUNOB(MoAWMKAL M) OoNycKa-
€TCA 3acyuTbiBaTb MCMblTaHWe, NpoBeJeHHOe Ha U3onsATope OJHOro Tuna (Mogudukaumu) ana usonaropa
apyroro tuna (Mogudukaummn), ecnyv KOHCTPYKTMBHOE OTMWMYME 3TOTO M30NATOpa OT UCMBITAHHOTO HE MOXKET
BMWSITbL HA PE3YNbTaThl UCMbITAHWIA B OTPULATENBHYK CTOPOHY. B 3TOM cnyyae McnbiTaHHbIA M30NATOP ABMSET-
CAl TUMonpeacTaBMTeENem rpynmnbl U30NATOPOB, NpeObABNeHHbIX Ha ncneiTadus. ObocHoBaHue Beibopa TUMo-
npeacTaBvTenen omkHo BbiTh NpMBeaeHo B akTe oTbopa obpasiLos u/uny B npoTokone kBanngukaLumMoHHbIX
(MPMEMOYHBIX) UCTbITAHWNA.

7.2.5 Pesynetatbl KBanMdWKaLMOHHbBIX (MPUEMOYHBIX) UCMBITAHUA CYMTAKT MONOXUTENbHBIMU, ECrn
M30MATOPLI BblAepXanu UCNLITaHUA No BCEM MYHKTaM NporpaMMbl UCTIbITAHWA.

7.2.6 Pe3ynetaThl KBANUUKALWOHHbBIX (MPUEMOYHbIX) UCMNbITAHWUIA O0MKHbI BbiTh 0hOpMIEeHbl NPOTOKO-
nom.
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7.3 MNepuognyeckme UCNbITaHUA

7.3.1 Nepuognyeckne UCNbiTaHUA NPOBOAAT AN NOATBEPXKAEHUS TEXHONOINMYECKOW cTabunbHOCTH Npo-
W3BOACTBA W BO3MOXHOCTW MPOOOINIKEHUA CEPUMHOrO BhbINyCcKa NPOoAYKUMK MO CYLLECTBYIOLLEN TEXHOMOrn4ye-
CKOM W KOHCTPYKTOPCKOW AOKyMeHTauuun. [NeprnognyHoCcTb NPOBEAEHWS UCMbITaHMIA doMmKHa ObiTh ykasaHa B
TEXHUYECKMX YCITOBUAX Ha N30MATOPbI.

7.3.2 Nepwuoagnyeckne UCMblTaHUA CrNegyeT NpoBOANTb Ha M3onsaTopax, oToOpaHHbIX OT NapTuK, Npo-
Wwenwen npuemMo-caaTo4Hble ncnbiTanus. ObbeM n3onsaTopos B Bbibopky — no 7.1.1.

7.3.3 MNepuoanyeckne ncnbiTaHUs HeobxooMMo NPOBOOMTL MO Nokasatenam B o6beme w nocrenoea-
TENbHOCTU B COOTBETCTBUM C Tabnuuen 6.

7.3.4 V3onatopbl CHMTAKT BblOAEpPKaBLWWUMW NEPUOANYECKME UCNbITAHWA, ECNM MO BCEM MOKa3aTensam
nosy4eHbl yOOBNETBOPUTENbHbLIE Pe3yrbTaThbl UCMbITaHWUNA.

Ecnu obHapyxeH xoTs 6bl oguH AedeKTHbIA M30MATOp, NPOBOAAT NOBTOPHbLIA KOHTPOMb Ha YABOEHHON
BbIBOpKe M30MATOPOB MO TOMY MOKAasaTtent, No KOTOPOMY MOMy4YeH Hey4oBNEeTBOPUTENbHLIA pesynbTaT Uc-
nbiTaHWA. o peaynsraraM KOHTPOnNs BTOPOW BbIBOPKU M30MNATOPbLI CHMTAOT BblAEPXKaBLUMMMW NepuogudeckKme
WCMbITaHWUS, ecrn He 0BHapyXeHo HW ogHOro AedekTHoro nsonatopa. [Npwu nonyyYeHUn HeyaoBNETBOPUTENb-
HbIX pe3ynsTaToB MOBTOPHbBIX UCMbITAHUIA XOTH Gbl HA OAHOM M30MSATOPE NPUEMKY U OTIPY3KY M30NATOPOB NpU-
OCTaHaBNMBaT A0 BLIICHEHWUS MPUYNH HeyOoBNeTBOPUTENbHLIX pe3ynsTaToB ucnbiTaHui. MNepuogudeckue
WCMbITaHUs BO30OHOBNAIOT HA M30NATOPAX, M3rOTOBMNEHHLIX NOCMNe BHEAPEHUS B MPOWU3BOACTBO MEPONPUATUNR,
HanpaeneHHbIX Ha YyCTpaHeHWEe BbISIBIIEHHbIX pe3ynbTaTaMy UCnbiTaHnin e eKToB.

YcTpaHeHne gedekToB NpogornkalT 40 Tex nop, noka nepuogvyeckne UCnbITaHWa He OadyT nonoXu-
TenbHbIX Pe3ynbLTaToBs.

7.3.5 PesynetaThl nepuoguyecknx UcnelTaHWi OOMKHbl 66T odpopMneHbl npoTokonomM. Konum npoToko-
TNIOB NpefocTaBnsaT notpebuTento no ero TpeboBaHuio.

Tabnuua 6 — lNporpamma KBANMMUKALUMOHHBIX (MPUEMOYHbBIX) Y NEPUOAUYECKUX UCTIBITAHWUIA

Konuyecteo obpasuos Homep pasgena, nyHkTa HacTosLero
NPy UCNbiTaHNAX CTaHgapta
HaumeHoBaHue nokasatens ﬂonog::;fﬁ:ﬁoe
KBanuhukaymoH- TEXHUYECKUX MeTogoB Y
nepuogn4eckmnx - .
HbIX (MPUEMOMHbIX) TpeboBaHuin ncneITaHWA
1 KauyecTBO W KOHCTPYK-
s 3alWTHOW 0D0MNOYKK,
A Eam 16 (38)* wr. 13 (19)* wr. 53.7,55 8.9.2,8.9.3 —
COOTBETCTBME MapKWU-
POBKM
2 Macca, rabapuTtHble
W NPUCOEOUHUTENBHbIE 16 (28)* wrT., 10 (19)* wr,, 881 882
pasmepbl, COOTBETCTBUE MCTMbITaHHbIX MChbITaHHbIX 43,45 : l8 ‘Scll “ _
pacnofioKeHnsi apma- no nyHkTy 1 no NyHKTy 1 o
Typbl
3 [InvHa nyTH yTeukn 3 WT., nc- 3 WT., uc-
MbITAHHBLIX MO NbITAHHBLIX MO 4.4 8.8.3 —
MYHKTY 2 MyHKTY 2
4 Ka4yecTBO 1 TOnNWMHa 3 wT., ne- 3 wT, vc-
aHTUKOPPO3UOHHOIO Mo- NbITAHHBIX MO MblTaHHbLIX MO 5.3.10 8.9.2,8.94 —
KpbITWMSA apMaTyphl NyHKTY 3 NyHKTY 3
5 McneiTatensHas cuna
Ha n3rub B Te4YeHwe
1 MuH. KoHTpONb nporu- 3w, uc- 3 wr., uc-
6a npu narmnbde. KoHTpornb NbITAHHBIX MO NbITaHHbIX NO 514 8.5.9 —
OTCYTCTBUSA NnacTuye- NyHKTY 4 NyHKTY 4
CKOoW gedhopManum npu
narnte
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KonuyecTso o6pa3suos Homep pasaena, NyHKTa HAcTosLLEro
HaumeHoBaHve nokazatens e iilnlusitit i e AerenHrantHoY
KBANUUKALIMOH- TEXHUYECKMX METOL0B yKasaHUE
HbIX (MPUEMOYHbIX) nephonuyeckix TpebosaHui MCNbITaHWMA
6 OTcyTcTBUE BUAMMON Onga
KOPOHbI 3 wr, uc- W30MATOPOB
MbITAHHbLIX MO — 2:1.11 8.1.10 KNaccoB
NyHKTY 5 HanpsXKeHNs
110—750 kB
7 Paguonomexm 3 Wwr., uc-
MbITAHHbLIX MO — 5112 8.3 —
NyHKTY 6
8 OnpegeneHue ypoBHSA 3 wr., ne- 3 wr, ve-
YaCTUYHbLIX PaspaaoB MbITAHHbBIX NO MbITaHHbLIX NO 5.3.2 8.1.12 —
NyHKTY 7 nyHKTY 5
9 WcneiTatensHoe 3 Wwr., uc-
HanpsiKeHWe nonHoro MbITAHHbLIX MO — 51.9 8.1.5 —
rpO30BOr0 UMMynbCa NyHKTY 8
10 WcneiTatensHoe
nepemMeHHoe KpaTKoBpe- A3 I, MG
MbITAHHLIX MO — 51.9 8:1.56 —
MEHHOE Hanps¥eHve B
NyHKTY 9
CYXOM COCTOAHMN
11 McnbiTatensHoe Ona
nepemMeHHoe KpaTKoBpe- 3 wr, uc- M30MATOPOB
MEHHOE HanpsXeHWe nog MbITAHHBIX MO — 5.1.9 8.1.5 KNaccoB
ooxgem nyHkty 10 HanpsKeHns
3—220 kB
12 50 %-Hoe paspsagHoe
nepemMeHHoe Eanzﬂﬂ{e- 9 Wt HG-
MbITAHHLIX MO — 51.10 8.1.6 —
HWUE NMPY UCKYCCTBEHHOM
nyHKTYy 11
3arpA3HeHum
13 MNpobueHoe Hanpsa- Toneko gna
XeHue 3 Wwr., uec- 3 wrt., ne- M30MATOPOB
MbITAHHLIX MO NbITAHHGIX MO 5.3.1 8.1.11 knacca
NyHKTY 12 NyHKTY 8 HanpsKeHns
no 35 kB**
14 TpeKWHroapo3anoHHas 3 Wwr., uec-
CTONKOCTb MbITAHHbLIX MO — 5:2.5 8.2 —
NYyHKTY 2
15 WcnblTaTensHbIA
KPYTALIWIA MOMEHT B Te-
YeHue 1 MuUH. KoHTponb 3 Wr., uc-
yrna 3akpy4mMBaHus. MbITAHHbLIX MO — 81.5 859 —
KoHTporb oTcyTCTBUA NYyHKTY 2
nnacTu4eckon gedopma-
LK MIPK KPYYEHNK
16 Yron 3akpyynBaHns
npn 40 % HggMMpOBaH- 8 i, e i, ue-
HOFO PASPYILEIOLIETD NbITAHHBIX MO MNbITaHHBIX MO 5:1.7 8.5.13 —
nyHKTY 15 NYHKTY 2
KpyTALLEro MOMeHTa
13
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lpodomxerHue mabnuuyel 6

Konwu4ecTso obpasuos

Homep pasgena, nyHKTa HaCTOALLErO

npu UCNbiTaHMAX CTaHgapTta ,D,OI'IOHHHTBJ'II:HOE
HawnwveHnoBaHve nokasatens
KBANM(UKALMOH- TEXHUHECKINX MeTonos ykasaniie
HbIX (NPUEeMOYHbIX) NEPUOAMHBCKIX TpeboBaHWi MCNbITaHWA
17 VicnbiTaTeneHbii Kpy- 3w, mc-
TALMA MOMEHT NMpK pas- MbITaHHBIX MO — 523 8.5.11 —
MWYHBIX TEMMepaTypax nyHKTY 16
18 PaspyLiatoluia kpyTs- 3 W, uc- 3 wr., uc-
LLIMIA MOMEHT MbITAHHBLIX MO MbITAHHLIX MO 51.2 8.5.12 —
NyHKTY 17 NyHKTY 16
19 MopodobHOCTL 3 W, ne- 3 wr., uc-
NbITaHHBIX MO MbITaHHBLIX NO 538 8.9.1 —
NyHKTY 23 MyHKTY 2
20 Mporu6 npwu 60 %-Hown 3 wr, mc- 3 wr., uc-
HOPMWPOBAHHOW pa3py- NbITAHHLIX MO NbITAHHBLIX NO 51T 8.5.13 —
LaKLWen cunbel Ha narnbd MyHKTY 19 nyHKTY 19
21 WcnbitaTteneHasa cuna 3 wT., ne-
Ha 13rub nNpu pasnu4HbIX MbITAHHBIX MO — 5.2.2 8.5.11 —
Temneparypax nyHkTy 20
22 PaspyliatoLlasn cuna 3 Wwr., nc- 3 WwT., nc-
Ha narub NbITaHHBIX NO MbeITaHHBIX MO 511 8.5.12 —
NyHKTY 21 nyHKTy 20
23 Paspyliatollas cuna Tonbko Ans
Ha pacTsKeHue M30MNATOPOB,
3 WT., nc- 3 wr., uc- paboTatoLux
NbITAHHBIX MO MbITAHHBLIX MO 1.3 8512 Ha pacTskeHue
MYHKTY 2 MyHKTY 2 (no TpeGoga-
HWK NoTpebun-
Tens)
24 Pazpywatowasn cuna Tonbko ans
Ha cxxaTtune M30MNATOPOB,
3 wr., uc- 3 wr., nc-
NbITaHHbLIX MO NbITAHHBIX MO 513 8.5.12 pafoTalox
Ha cxaTue (no
MyHKTY 2 NYyHKTY 2
TpeboBaHuio
notpebutens)
25 TepmomexaHuyeckasn 3 Wwr., nc- 3 wT., ne-
NPOYHOCTb MbITaHHBIX MO NbiTaHHbIX MO 5.24 8.6.1— 864 —
MYHKTY 2 NyHKTY 2
26 CTOMKOCTb K MPOHMK- 3w, ne- 3 wr., uc-
HOBEHMIO BOAbI MbITaHHBLIX NO MeITaHHBIX MO 533 8.6.5 —
NYyHKTY 25 NyHKTY 25
27 CTorKocTb K BOCMNa- Marte obpasyos
MEHAEeMOCTH marepuana o 6 87 -
3aLUTHOK
obonoykm
28 BnekTpuyeckasn npou- 10 obpasuos 10 obpasuoB
HOCTb M30MALMOHHOIO OT 130MATOopPa, OT M30MATOpa, 5311 8.9.8 -
Tena UCMbITAHHOTO UCMbITAHHOTO
no NyHKTy 2 no MyHKTY 2
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KonuuyecTeo obpasuos Homep pasaena, NyHKTa HAcTosLLEro
HaumeHoBaHve nokazatens e iilnlusitit i e AerenHrantHoY
KBANUUKALIMOH- TEXHUYECKMX METOL0B yKasaHUE
HbIX (MPUEMOYHbIX) nephonuyeckix TpebosaHui MCNbITaHWMA
29 Aareansa obono4kn Kk MaTe obpasyor | MNaTe obpasuos
M30NALMOHHOMY Teny OT M3onATopa, oT n3onaTopa, 536 895 o
WCMbITAHHOTO WCMbITAHHOTO
no NyHKTy 2 no MNyHKTY 2
30 HapgexxHocTs no,
,qeﬁCTgmeM a!{cnnyaﬂTau,M- 10 urr, we-
MbITaHHbBIX MO — 5.2.7 8.10 —
OHHbIX W KNMMaTWU4ecKmx
MYyHKTY 2
thakTopoB
31 CronkocTb K npo- 10 obpa3suoB 10 obpasuos
HUKHOBEHMIO KpacaLen OT M3onATopa, oT n3onaTopa, 535 8.9.6 .
KMAKOCTU WCMbITAHHOTO WCTbITAHHOTO
no NyHKTY 2 no NyHKTY 2
32 [yrocTolKocTb 3 wr., uc-
MbITAHHBIX NO — 526 8.4 —
MYyHKTY 2
33 Oudpdoyama Boap! LUlectb LWectb
obpa3suyoB oT obpasuoB oT
v3onsaTopa, n3onaTopa, 534 8.9.7 —
WCMbITAHHOrO WCMbITAHHOO
ro NyHKTy 2 no MyHKTY 2
34 HanpsikeHue no- MsaTe obpasyos
racaHus YacTU4YHbIX OT “3onATopa, - 5312 899 o
paspsaaoB B marepuane WCMbITAHHOO
M30NALUMOHHOrO Tena no NyHKTy 2
35 CKopocCTb yTe4ku rasa 1 W, uc- Toneko gns
NelTaHHas no — 53158 8912 TpybuaThbix
MYyHKTY 5 M30MNATOPOB,
- - C razoBoMn
36 CronkocTs K BO3OEN- 1 WT., vc- N3OMALMOHHON
CTBUHO HETbIPEXKPATHOIO nelTaHHas no — 5.3.16 8.9.13 cpenoit nog,
paboyero gaeneHus NYHKTY 35 naBneHrem
37 CToWKOCTb K BO3OEeW- Tonbko ana
CTBUIO MHERA C nocrenyto- TpyBuaTbix
LAM ero oTTaMeaHueM B 1 Wwt., uc- W30NSATOPOE,
YCIMOBWSIX pasrepMmeTunaa- NbiTaHHas no — 5347 8.1.33 C rasoBon
LMW BHYTPEHHEN NONOCTU MYyHKTY 5 M30NALMOHHON
cpenon 6es
AaBreHus

YECKOW apMaTypon.

* KonnyecTBo U30NATOPOBR ANA UCMbITAHWA, YKazaHHoe 6e3 ckobok — MUHUManbsHoe, B Ckobkax — Makcumarb-
HOE B 3aBMCMMOCTU OT TpeboBaHWi, yka3aHHbIX B rpade «JononHATENLHOE YKasaHney.
** MicnblTaHre NpoBoAsaT ANS M30NATOPOB HanpsikeHneM o 35 kB, y koTopbix ANvMHa KpaTvaiiero nyTu npobos
Yepes M30MALMOHHLIR MaTepyan CoCTaBNaeT MeHbLUE NONOBWHEI BHELHErD PaspsgHOro paccTosHWA MeXay MeTanmu-

7.4 TunoBbLIe UCNbITAaHUA

7.4.1 TunoBble NCMNbITAHUSA CrieayeT NPOBOAUTL C LieNbHo oueHKN 3ddPeKTMBHOCTM 1 LienecoobpasHocTy
npeanaraeMbiX M3MEHEHWA, BHOCMMbIX B KOHCTPYKLMIO M30NATOPOB, peLenTypy MaTtepManoB Unu B TEXHOMNO-
MMYECKUA NPOLECC UX U3FOTOBIIEHWSA, KOTOPLIE MOTYT MOBMNUATE HA TEXHUYECKUE XapaKTEPUCTUKA N30MATOPOB

nnn Ha GOﬁJ’II‘O,EIEHME yCﬂOBVIﬁ OXpaHbl Opr)KaPOLLI,eFI cpenbl.
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7.4.2 TunoBble UcCnbITaHWA HeoBXxo4MMO NPOBOANTL MO NPOrpamMmMe, cCOCTaBNEHHOW M3roTOBUTENEM U30-
NATOPOB, MO MokasaTenam, ykazaHHbiM B Tabnuue 6. OBbem McnbiTaHWA A0MmKeH ObiTb 4OCTATOMHLIM A5
OLEHKW BMUSIHUSA BHECEHHbIX M3MEHEHUWI Ha XapaKkTepUCTUKU M30MATOPOB.

7.4.3 Pe3ynsTaThl TUMOBLIX UCMLITAHWA CYUTAKOT YAORMNETBOPUTENBHBIMU, €CMNKU NPU UCTBLITAHWUAX He 0b-
HapyXeHO HU OAHOro Aed)eKTHOro usonatopa. Mpu nonyYyeHUn yooBNETBOPUTENBHLIX PE3YNbLTaTOB TUMOBLIX
VCMbITaHWH nNpeanaraemMble U3MEeHEeHUA BHOCAT B KOHCTPYKTOPCKYHK WM TEXHOMOIMMYECKYH OOKYMEHTALUMIO B
yCTaHOBINEHHOM MopsgkKe.

7.4.4 Tpn nony4yeHUM HeyOOBMNETBOPUTENbHLIX PE3ynbTaToB TUMOBLIX UCMbITAHWIA NpeanaraeMbie 13-
MEHEHWS B KOHCTPYKTOPCKYH MMM TEXHOMOTMYECKYH AOKYMEHTaLUK He BHOCHT.

7.4.5 PesynbTatel TUNOBLIX WUCMBITAHUIA AOMKHLI ObiTh odopMneHbl npoTokonoM. Konun npoTokonos
npegocTaenawnT NoTpebutento no ero TpeboBaHUIO.

8 MeToabl ncnbITaHUN

8.1 AnekTpuyeckne UCNbiTaHUA

8.1.1 YcTaHOBKM ONA UCMbITAHWUSA NEPEMEHHbLIM HaMNpsXeHWeM B CyXOM COCTOAHUM W nog OoXAeM, Ha-
Nnps>KeHUWeMm rpo30BOro UMMynNbca AOMKHbI COOTBETCTROBAThL TpeboraHusm MOCT P 55194.

VMcnbiTaTenbHble YCTAHOBKM AOnNs onpederneHns paspsiaHbiX HanpskeHwWid B 3arps3HeHHOM W yBrax-
HEHHOM COCTOSIHUM W NMapaMeTpOB Cos 3arpA3HeHUs1 M30MATOPOB OOMKHLEI COOTBETCTBOBAThL TpeboBaHUAM
FOCT 10390.

YcTaHoBKa ONA UCMbITAHUWA UMMYMbCHLIM Hanps>keHWem ¢ KpyTbiM (DPOHTOM AOMKHa cozgaBaTbh WUM-
nynbc, aMnNIUTygHOE 3Ha4eHue KoToporo obecneyvymBaeT nepekpbiTMe U30NATOPOB Ha (BPOHTE UMMYNbCa; Npu
3TOM pa3psagHoe HanpskeHue Up OOMKHO BbITe He MeHee 0,3 1 He Bonee 0,9 OT aMNAUTYAHOrO 3HAYEHWS CO-
OTBETCTBYHLLEro NofHOro rpo3oBoro umnyneca. KpyTnaHy cpoHTa K npy UcnbiTaHUM M30NATOPOB BbIYUCIISIIOT
no popmyne

K= Up/TC, (2)
roe T, — npeapaspagHoe Bpems, onpeaensemMoe B COOTBETCTBUU C FOCT P 55194 u cocTaenswllee He
meHee 1000 kB/mKc.

Mpy M3MEpPEHUN 3MNEeKTPUYECKUX HAMpPSKEHWIA crnedyeT npumeHaTb npubopbl, obecneunBarolne KOH-
Tponb napameTtpos no NOCT 22261. MiamepeHWe BLICOKOrO HanpspKeHUs Npu UCMbITAHMAX HeoBXoaAUMO Bbli-
nonHaTe no NMOCT 17512.

O6LlWne ycrnoBusi UCNbITAHWIA, HopMarnbHble atMocepHble YCNOBWA, NOMPaBKK Ha HUX, TpeboBaHUA K
hopmMe KpUBbLIX UCMbITATENbHbLIX HAMPSKEHWA, NPOLECCY AOXAEBAHUA U W3MEPEHUH napamMeTpoB A0XASA,
TeMnepaTtypbl ¥ YOENbLHOro CONPOTUBMNEHWUS BOAbLI AOMKHbI cooTBeTcTBoBaTk TOCT P 55194, nonpaBku Ha
aTmocdepHoe AaBreHue Npu UCNbITAHUW B 3arpA3HEHHOM U yBNaXHeHHoM cocTosHun — no FOCT 10390.

8.1.2 OTobpaHHbIe Ana UCMLITAHUA U30MATOPLI AOMKHLI ObITE YNCTBIMKW, CYXMMKU U UMETL TemnepaTypy,
paBHy TemMnepaTtype nomMeLLeHns (OKpy»Kalowen cpenbl), B KOTOPOM NMPOBOAAT UCMbITaHWA. M3onaTopbl npu
NCMNbITaHUKU AOMKHbBI BbITh YKOMMNNEKTOBaHbLI 9KPaHHON apMaTypor COrMacHO KOHCTPYKTOPCKON OKYMEHTauum.
McnbiTaHua nepeMeHHbIM HanpseHnem B 3arpA3HEHHOM W YBNAXXHEHHOM COCTOSIHUM M30NATOPOB, NpegHa-
3Ha4YeHHbIX Ana paboTkl B panoHax co cTeneHebto 3arpsiaHeHus [l v [V no TOCT 9920, gonyckaeTcsi NpoBoOUTb
Be3 akpaHHOW apmaTypbl. McnbiTaHua uMnynecamu ¢ KpyTeiM OPOHTOM NPOBOAAT Be3 aKpaHHOW apMaTypbl.

8.1.3 lMNMpwu ucnbITaHUsax NO onpeneneHvo 3NeKTPUYECKOW NPOYHOCTU U30NATOPEI HEOBXOOMMO yCTaHaB-
NMBaTh B MONOMEHWK, COOTBETCTBYOLWEM pabodemy. Paboyee nonoxeHwe N3onAaTopoB SOMMKHO ObiTh yKasaHo
B TEXHWYECKMX YCIOBUSAX Ha M30NATOPbI KOHKPETHOIO TUna.

8.1.4 MNpu aNekTpUYeCKUX UCMbITAHUSAX U30MATOPLI crefyeT ycTaHaBnMBaTh B LEHTPE MeTannMyeckon
NNUTbI, LUMPUHA KOTOPOK AOMKHA ObITE HE MeHee AuamMeTpa Unu WUPWHLI YCTAHOBOYHOR YacTu (dnaHua) uso-
NATOPOB, ANWHA — He MeHee OBOWHOW BbICOThI M30MATOPOB, BLICOTA YCTAHOBKW NMUTLI HA YPOBHEM Nona —
(1,0 £ 0,1) m. K BepxHemy chnaHLy M30NMATOPOR NeprneHauKyNsapHO NPOAONBHONW CTOPOHE MMAUTLI B FOPMU30H-
TanbHOWM MIIOCKOCTK OOMKeH OblTb MPUMKPENneH MakeT ToKoBeayllero nposopa. KoHubl npoBoga AOMKHbI
BbICTYNaTh HE MeHee YeM Ha 1 M OT Ka40W CTOPOHbI M30MATOPOB. [lnameTp npoBofa AOMKEH COCTaBNATL OT
1,5 % 0o 2,0 % BbICOTbI M30MATOPOB, HO BLITh HE MeHee 12 MM. McnbiTaTenbHoOe Hanps:KeHne NpUKnaabiBaoT
K MpoBOAY, HWKHKIA hnaHel, 3a3eMnsoT.
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8.1.5 MNpoBepKy aNeKkTpMYEeCcKOn NPOYHOCTN M30NATOPOB NEPEMEHHbBIM HanpsKeHneM Nog AOXOEeM U Ha-
NPsPKEHMEM FPO30BOM MMMYNbCe CrefyeT BbIMOMHATL B cOOTBEeTCTBUK ¢ TpeboBaHusaMu TOCT P 55194,

VMcnbiTaHua nepeMeHHbIM HanpsKeHMeM B CYXOM COCTOSIHUM [OIDXHbI MPOBOAUTBLCS MPUIMOXKEHUEM K
M30MNSATOPY HOPMUPOBAHHOIO WCMLITATENMBLHOIO HAMPSXEHWUA C BbIAEPXKKOW ero B TedeHwe 5 muH. Hanpsxe-
HWe OOMKHO NPUKNaAbIBATLCA K M30MSATOPY C MPOM3BONLHOM CKOPOCTbK A0 1/3 HOPMUPOBAHHOIO (Hanpumep,
TOMYKOM), 3aTEM MOBbLILIATLCH CO CKOPOCTbIO OKOMO 2 % HOPMUPOBAHHOIO 3Ha4YeHWUs B cekyHay. MNpu goctuxke-
HWW HOPMUPOBAHHOTO 3HAYEHUA W BbILEPKKN HAMNPSXKEHWe [OMKHO BbiTh ObICTPO CHUXKEHO 40 HYnNs.

N30nsaTOpbI CHATAKOT BbOSPXKABLUMMW NCNBITAHWUS, €CNNM OHW YAOBMNETBOPAT TPEOOBAHWSM HACTOALLETO
cTaHZapTa U He NPOU30LLIO UX CYLLECTBEHHbIX UMW KPUTUYECKUX SMEKTPUYECKUX NOBPEXOEHWNIA.

8.1.6 McnbiTaHusa M3oNaTOPOB NepeMeHHbIM HamnpsiKeHWeM Mpy UCKYCCTBEHHOM 3arpsi3HeHWM U yBNax-
HeHun criegyeT BoinonHaTs, no MOCT 10390 ¢ ucnonb3oBaHMeM MeToda NpefBapUTElNbHOMO 3arpA3HeHns u
yBnaxHeHus. MNpunoxeHne HanpskeHns HeobxogMmMo BeiNofHATL cnocobom MO, MTA — gnutenbHoe npu-
MOXEHWE UCMbITATENBHOO HAMPSKEHWA W YBRaykHEHWA (NpeanoyTuTenbHbIn cnocob), nnbo cnocobom MT —
NPUNOXKEHNEe TOMYKOM MCMbITATENbHOMO HaMpsKeHWs K NpedBapuTenbHO YBIaXKHEHHbIM M3onaTopam. Ons
onpegeneHuns aHa4yeHnsa 50 %-HoOro paspsaHoro HanpsKeHus npu HOPMUPOBAHHOM 3HAYEHUM UCMbITATENbLHON
yAENbLHOW NOBEPXHOCTHON NPOBOAVMMOCTHM PEKOMEHAYETCS NoNy4YnTh 3aBucuMocTe 50 %-Horo paspagHoro Ha-
NPSBKEHWS OT YAENbHOW NOBEPXHOCTHOW NPOBOAMMOCTU B 06NacTu ee 3a4aHHOro HOPMUPOBAHHOIO 3HAYEHUS.

[ononHutenbHble yKa3aHWs Mo NOATOTOBKE W MPOBEOEHWI0 WCTbLITAHUA W30NMATOPOB, NpeaHa3HaveH-
HbIX Ons paboTel B panoHax co creneHbto 3arpsasHeruns Il n IV no MOCT 9920, cnocobamu MO v MTH no
MOCT 10390 npwBeneHbl B npunoxenun B. VcnbiTaHna n3onaTopoe, npeaHasHadeHHbiX Ana paboTsl B pai-
OHax co cTeneHbl 3arpasHeHns lll v IV no TOCT 9920, ponyckaetca NpoBOAUTL BE3 UMUTALMA OLLUMHOBKU 1
NOOHOXHUKA.

M3onaTopbl cUMTaOT BhIAEPKABLUMMMK UCMBITAHUA, eCNi 3HaYeHue nony4veHHoro 50 %-Horo pa3pssgHoro
Hanps)KeHWsA NPy UCMbITATENBHOW NOBEPXHOCTHOM NpoBoauMMOCTKM (Tabnuua 2) He MeHee HOPMWPOBaHHOIO B
Tabnuue 1, 1 NpY 3TOM HE MPOM3OLLNO WX CYLECTBEHHbBIX M KPUTUHECKUX ANEKTPUHECKMX NOBPEXOEHWNNA.

8.1.7 McnbiTaHua MMNynbcaMyi HanpskeHWsa ¢ KpyTbiM OPOHTOM criefyeT BbIMOMHATL NPUNOXeHUeM
no 25 UMMynbCOB NOMOXUTENBLHON U OTPULLATENBHOW NONAPHOCTU, aMNNUTYAHOE 3HAYEHWE KOTOPbLIX AOMKHO
obecneunBaTb NepekpbIThE M3onaTopa POHTAlNBLHON YACcTh UMMYNbCa C KpyTuaHoW He meHee 1000 kB/mkc.

[Mpy MCNbITAHUAX N30NATOPLI MOTYT HAXOAUTBLCSA Kak B BEPTUKANbHOM, Tak U B FTOPU30OHTaNbLHOM NOMNoXe-
HUSIX B YCMOBUAX, UCKMIOYAIOLLMX paspsag Mexay YacTaAMU U30NSTOPOB U NPOBOAHMKAMM, HAXOoOAWMMKUCA Noa
HanpskeHMeM, Ha NOCTOPOHHWE NpeaMeThbl.

CoepuHeHne cnaHueB M30MSTOPOB C MCTOYHMKOM UMMNYNbCOB HAaNpPsHKeHWsA W 3eMnei cneqyeT BbInon-
HATE ManNoOVHAYKTUBHLIMW NPOBOAHMKAMU (HANpUMep, B BUAE MEAHOW UMK NATYHHOW NOMNOCH! LUMPUHOW OKONO
20 MM 1 ToNwMHOW He Bonee 1 MM), ceyeHUe KOTOPbIX AOMKHO obecneynBaTs OTCYTCTBME HA MPOBOOHUKAX
MMMNYMbLCHON KOPOHBI.

WMaonaTtopbl Ha HanpskeHue 110 KB v Bbille pekomeHOyeTcHa UCNbIThIBAThL Mo YacTam. [1pu aTom anek-
TpoAbl OOMKHbBI YCTaHaBNMBaTb Ha M30JSALMOHHBIE YacTu UCMbITyeMoro obpasua Ha paccTosHuM He Donee
500 mm gpyr ot gpyra.

VMcnbiTaTensHOE HanpsikeHWe cneayeT NpUKNaabiBaTh K ABYM COCEAHWUM 3NEeKTPO4AM UMK MexXay apMa-
TYpoOW u3onsatopa u bnuxkanwmum anektpogoM. Kaxayw yacTe M3onatopa noABeprarT BO3NENCTBUMK 25 M-
NyNbCOB NOMOXUTENBHON U OTPULLATENBHON NonsipHocTU. Kaxabii umnynsc JomkeH obecneymBaTth Nepekphbl-
Tve (Mpoboi) Mexay arneKkTpodamu.

M3onaTopbl cuMTaOT BblAepXaBLUUMKU UCTILITAHWUS, €CITA He NPOU3OLLIO UX CYLLLECTBEHHbIX MU KpUTUYe-
CKMX 2NeKTPUYECKNX NOoBPeXaeHNHA.

8.1.8 CpenHee pa3psgHOe NepeMeHHOE HanpsiKeHWe npu NMNaBHOM MOOLEME B CYXOM COCTOAHUKM Y
nog poxaem, 50 %-Hoe pa3psioHble HanpsKeHWs rpo30BOro MMMynsca HeoBXoaAMMO ONpenensiTe U paccuu-
TeiBaTh No FOCT P 55194. CpefnHee pa3psagHoe NepeMeHHOe HanpsKeHWe npu nnaBHOM NogbeMe B CYXOM
COCTOSIHUW MCMONb3YeTca Ans onpefeneHns 3Ha4eHWst UCMbITaTernbHOro BbigepKuBaeMoro B TedyeHue 30 MuH
NepeMeHHOro HanpsXeHWs rnpyv NpoBeAeHUU KOHTPOMbHbLIX UCMNbITAHWA HA TPEKUMHIO3PO3UOHHY CTOMKOCTb,
TEPMOMEXaHWUYECKY NMPOYHOCTb N UCMbITAHWUIA Ha NMPOHUKHOBEHWE BOAbI.

8.1.9 VcnbiTaHns BbigepkueaemMbiM B TedeHne 30 MUH nepeMeHHbIM HanpsiXkeHWeM criefyeT BbiNoMHATh
NPUNOXKEHNEM K UCMBITYEMBIM U30NATOPaM HanpsbkeHus, kotopoe coctaensaeT 80 % oT cpegHero paspagHoro
HanpsbKeEHUS NPU NMaBHOM NOALEME B CYyXOM COCTOSIHUW, NpeaBapuTensHo onpenenerHoro no 8.1.8. NMogwem
HanpsKeHWs 0O 3a4aHHOro 3Ha4YeHWs1 JONyCcKaeTcs NPOBOAWTD C JIIODOM CKOPOCTBIO.

M3onaTopbl cuMTaOT BblOEPXKaBLIWMKW UCMBITAHUSA, €ClM He MPOU30LUNO UX CYLWECTBEHHbIX UMK Kpu-
TUYECKUX 3MEKTPUYECKUX NOBPEXOEHWA, N eCN Neperpes NoBEPXHOCTK 3aLMTHOW 0BONOYKK, U3MEPEHHbIN
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N0BbLIM MHCTPYMEHTarbHbIM cnocoboM cpasy nocne CHATUSA HanpsiKeHWsl, B pasnuyHbIX MecTax no AnvHe
n3onATopos He npesbiwaeT 20 °C no OTHOLWEHWIO K TeMNepaType OKPYKaloLero Bo3gyxa.

8.1.10 McnbiTaHna n3onaTopoB Ha OTCYTCTBUE BUOVMOW KOPOHLI CledyeT BhIMOMHATL B COOTBETCTBUM C
TpeboBaHuamu MOCT 1516.2.

8.1.11 McnbiTaHusa M30NATOPOB Ha NMpoboi nepeMeHHbIM HanpsxKeHem Heobxogumo NpoeoauTh B Ba-
Kax (pesepsyapax), HanonNHEeHHbIX TPaHCOPMAaTOPHbLIM MAaCMOM WM U3ONAUUOHHOW CpefoW C yAernbHbIM
o6beMHbIM conpoTuereHuem (1—>5) - 107 Om-M. Paameptl 6aka (pesepByapa) A0MKHbI GbITh TaKOBbI, YTOBbI
paccTosiHve OoT chnaHLeB M3onsaTOpOB A0 CTEHOK Gaka obecne4ynBano OTCYTCTBUE dnekTpuyeckoro npobos
cpedbl B npouecce WUcNbiTaHuA. YOenbHoe obbeMHoe 3MeKTpUYecKoe COoMnpoTUMBIEHWE cpedbl, 3akmo4eH-
HOWM B CTEKNAHHYK TpPYOKY MPOM3BONLHLIX pa3MepoB, crieqyeT uamepsate MmerommeTpomM Ha 500—1000 B no
FOCT 23706. Mepen vcnbiTaHUSAMU M30MAUMOHHAA cpeda B Gake AoMmKHA ObiTh TWATeNbHO NepemMellaHa B
TedeHune 10 MuH. McnbiTyeMble M30MATOPbl C 3aKpenneHHbIMW 3MeKTPoAamMu (BblICOKOBOMNBTHLIMU 1 3a3eMMeH-
HbIMK) Heobxoaumo onycTuTe B Bak (M3onsaunoHHY0 cpeay) He Bonee Yyem 3a 10 MWUH 4O NOAAYW BbICOKOTO
HanpseHus ¢ obLlen BeiAepKKo B cpege He Gonee 20 muH. CkopocTb Nogbema HanpskeHusa o 75 % ot
HOPMUWPOBAHHOIO 3Ha4YeHWUs1 MOXeT ObiTb MPOU3BONLHON. Bpemsa nogbema HanpskeHusa ot 75 % go 100 %
OomkHo BbiTe oT 10 go 15 ¢. He nameHsas CKOpoCTM NogbemMa HanpskeHus, M3oNATOpLl 4OBOAAT 40 npobos
WK 40 HanpsKeHus, He MeHee YeM B 1,2 pasa npeBbilalolLero HOpMUPOBaHHOE 3HAYEHUE.

8.1.12 OnpepeneHne ypoBHS HaCTUYHbBIX paspsifoB Heob6xo4umo BbinonHATe no FOCT 20074 npunoxe-
HUEM MepeMeHHOro HanpsXeHus, npeasapuTensHoe 3HadYeHne KOToporo AnutenbHocTeio 10 ¢ gomkHO BbiTh
pasHo 1,3V, , ANsA W30MATOPOB KNAcCOB HanpsxeHwna 3—35 kB u 1,05UH_p ANs U30NATOPOB KNacCOB Ha-
npskeHua 110—750 kB. 3atem HanpsikeHue 6e3 OTKNKYEHUA OOMKHO BbITh CHMKEHO 00 3HAYEHWUA, PABHOIO
1,1U,, , ANA N30MATOPOB Knaccos HanpskeHus 3—35 kB n 1,10, .’\/_ 3 0N9 M30MNATOPOR KMACCOB HaMNpseHus
110— 750 KB, 1 BbigepxaHo B TedeHue 60 c. Npu aTom cne,n,yeT BblFIOJ'IHFlTb M3MepeHue YpPOBHS YacTUYHbIX
pa3psgoB. zonsaTopel cHUTAKOT BbliAepKaBLUMMKU UCMbITAHWUS, €CNW YPOBEHb YaCTUYHBIX PA3pAA0B HE MpPeBbl-
LaeT HOPMUPOBAHHbIX 3HAYEHUN.

8.1.13 McnbiTaHne HanpsKeHWeM MPOMbBILINEHHOW YacTOTbl MPY BO3OENCTBMM WHEA € NOCMeayLwmnm
ero oTTauBaHWEM BLINOMHSKT ANS U30MNSATOPOB, UMELWNX TpybyaToe U30MALMOHHOE TeNo, BHYTPEHHAA No-
NOCTb KOTOPOro He 3anofHeHa rasoBon WU30MSLUMOHHOW cpedon nod AaBneHuemM unuv gpyrod u3onsauuoHHOW
cpefow, XUAKOW Unu TBepdon, T. €. ANs U30NATOPOB, eJMHCTBEHHON N3onauMen BHYTPEHHeW NonocTu KOTo-
pbIX ABMAETCA BO3AYX UMW APYroi ras ¢ JaBNeHueM, OTIMYHbIM 0T atMoctepHoro He bonee yem Ha 0,05 MIMa.
McnbiTaHWe BbINMOMHAT € Lenbio onpeaeneHns BUaHUA pockl UMW MHeSA, BbIMaBLUMX HA BHYTPEHHEN NoBepX-
HOCTW TpyG4aTOro M30MALMOHHOIO TEMNA NPW pasrepMeTu3aLmn nzonatopa unu A dy3MoHHOro NPOHUKHOBE-
HWA BNarv cKBO3b CTEHKY M3OMNSALNOHHOMO Tena Unu ynioTHEHWE B TEYEHWME CPOKa 3KCnnyaTaluMm, Ha cnocob-
HOCTb M30MNATOPOB BblAEPXMBaTb HOPMUPOBaHHLIE HanpsikeHud. McneiTaHue cnefyeT BbINOMHATE METOAOM
206-1 no MOCT P 51369.

Mepea npoBedeHWEM UCTILITAHUA BHYTPEHHSS BO3AYyLHAs NONOCTL M30NATOPOB AOMKHA ObiTh pasrep-
MeTM3nmpoBaHa ans obecnedeHus COobLLEHUS C HApY>KHOW aTMmocdepoid, HanpumMep, cnocoboM OeMoHTaxa
YNAOTHUTENbHbIX MNACTUH UMW C OTBEPCTUSIMM B HUX, pa3amepoM He MeHee 10 cm2. [lonyckaeTca npoBegeHue
WCNbITaHWIN M30NATOPOB Knaccor HanpsxeHusa 110 kB v Bbiwe Ha makeTax. B aTom cny4yae BenUYMHY UCHbI-
TaTtenbHOro HanpsXeHus HeobXoAMMO CHU3UTL NPOMNOPLMOHANBEHO OTHOLEHWIO ANWHLI U30NALMOHHONM YacTu
MakeTa n uzonstopa. McneiTaHua gonyckaeTcsi NPOBOAUTE HA M3onaTopax 6e3 akpaHHOW apMaTtypsl.

W3onsaTop nomeLyaloT B Kamepy, TeMnepaTtypy B KOTOPO# ycTaHaBnmealT MuHyc (25 + 3) °C, u Boligep-
YXMBAKT B TEHEHME 2 4.

M3onaTtop n3BnekawT U3 Kamepbl, MOMeLaT B HOPManbHble KIMMartuyeckue ycrioBUS UCNbITaHUKI, U
B TeyeHue 15 MWH nocne M3BNeYeHUs U3 Kamepbl MOAAKT HA HEro 3NEeKTPUYECKOe HanpsKkeHue, 3HadeHue
KOTOPOro AOMKHO COOTBETCTBOBAaTL Tabnuue 7. M3onaTop BbOEPKUBAKT NOL SNEKTPUYECKUM HaNPSKeHUEM
B TEYEHWE HEe MeHee 2 4 Nnocne NonHOoro OTTauBaHWs MHEes Ha HapyKHOW MOBEPXHOCTU U30NALMM.

Tabnuua 7 — HopmupoBaHHbIE UCTLITATENBHLIE HAMPSKEHUS B YCNOBUAX BbINAAEHWA MHESA
B knnosonktax

Knace HanpsskeHus 3 6 10 15 20 24 35 110 | 150 | 220 | 330 | 500 | 750
McnelTatensHoe
HANDSDKEHIE 5 7 10 15 20 24 33 80 110 | 160 | 230 | 335 | 505
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W3onsaTop cunTaloT BbiOepKaBlUuKMM UCTIbITAHWE, CNW MPU BbiAEPKKE Mo 3NeKTpUYeCcKUM HanpsKeHnem
He Npou3oLwno npobos Wv NepeKkpbLITUS, a Ha BHYTPEeHHEel NoBepPXHOCTM TPYDObl He OGHapyXeHbl aneKkTpuYe-
CKMe NoBpexaeHus.

8.2 UcnbiTaHUS Ha TPEKUHIO3PO3MOHHYH CTOMKOCTb

8.2.1 OnpeneneHne TPEKUHIO3PO3MOHHON CTOMKOCTM CrieAyeT BbINOMHATbL B MCMNbITATENBHON KaMepe,
cHabXeHHOW BBOAOM BbICOKOrO HarpsiXeHWs 1 yCTPONCTBaMMK ANA CO30aHUA YBMaXXHEHWs NpoBoAsLLer Bna-
rov 1 BbICOKOW BnaxHoOCTW Bo3dyxa B paboyem obbeme kamepbl. Kamepa gomkHa BbiTb Takux pa3mepos,
UYTODbI pacCTOsIHME OT UCTIBITYEMbIX U3ONATOPOB 00 €€ CTEHOK ObINO HE MeHee MOMOBUHLI ANWHBI U30NATOPOR,
HO He MeHee 1,2 M (ONA U30NATOPOB KnaccoB HanpskeHua 3—35 kB He meHee 0,6 m).

Mpu McnbITaHUKM NPUMEHSAOT TpaHcdopmaTop, obecneunBakwLlLNil B MOMEHT BPOCKOB TOKA YTEYKU B
YCTAHOBMWBLUEMCS PEXMME UCMBLITAHWA CHWDKEHUE HaMpPsHKeHUA Ha UCMbITYeMbIX u3ondatopax He bonee dem
Ha 10 %.

8.2.2 K n3onaTopam HeobxoaMmo npuknanbiBaTh UCMNbITATENBHOE HAMNPSXKEHWE B COOTBETCTBMU ¢ Tabnu-
Lewn 8, KOTOpoe AOMKHO ObITh HEM3MEHHbBIM B TEYEHUE BCErO BPEMEHU UCTbITaHWIA. [lonyckaeTcs NpoBedeHne
UCMbITAHUA N30NATOPOB KnaccoB HanpsxkeHua 110—750 kB Ha makeTax. B aToM cnyyae 3HadeHue ucneiTa-
TENbLHOro HanpsiKeHWs OOMKHO ObiTh CHUXEHO MPOoNnopUMOHanbHO OTHOLLIEHWUIO ONMHbLI M30MSLMOHHOM YacTu
MakeTa W usonatopa. MicnelTaHuA gonyckaeTca NpoBOAWMTL Ha n3onsaTopax be3 skpaHHON apMaTypbl.

8.2.3 McnbiTaHua Ha TPeKMHIo3pO3NOHHYK CTOMKOCTb MOTYT MPOBOAUTHLCSA METOLOM YBMaXKHEHUS pac-
teopom CaCl, (8.2.4) nnn metoaom coneHoro TymaHa (8.2.5).

8.2.4 OnpepeneHne TPEKWHIOSPO3WOHHOW CTOMKOCTM M30MATOPOB METOAOM YBMAXHEHWS PacTBOPOM
CaCl, cneayert BbINOMHATL pacnbineHmem sogHoro pactesopa CaCl, Ha M30MALUMOHHYIO MOBEPXHOCTL U30NS-
Topa Npu MaccoBOW KOHLEeHTpauuu pacteopa 250 r/n.

Bo Bpems ucnbiTaHMs BNAaXHOCTb BO3ayxa B Kamepe AormkHa BbiTe He meHee 90 %. C aTon uenbto B
Kamepy Nepuogu4eckn OOIMKeH NocTynaTtb crabblii TymaH (nap).

Tabnuya 8 — HopmupoBaHHOE MCMbITATENBHOE HAMPSKEHWE NPUY OnpeaeneHn TPEKMHIO3PO3UOHHON CTOMKOCTI
B kMnoBonbsTax

Knacc HanpsxeHus McnblTatensHoe HanpsxeHue H Knacc HanpsikeHus McnbiTaTensHOE HanpsixkeHne
3 3 110 80
6 5 150 110
10 8 220 160
15 12 330 230
20 16 500 335
24 20 750 500
35 26 — —

VMcnbiTaTensHoe HanpsbkeHWe HeobXxoaumo NpUKNaabiBaTh K M30MATOPam CTyNeHAMW NMPUMEPHO MO
20 % ot Tpebyemoro 3Ha4eHns. [ANUTensHOCTE BbIAEPKKM HA KaXKA0W CTYNEHW AOMKHA COCTABNATL HE MEeHee
3 MMH.

Mpu ocnabneHnn YacTUYHbBIX Pa3psiA0B Ha NOBEPXHOCTU M30MATOPOB OOMKHO ObiTh NPOBEAEHO AOMNOM-
HWUTENbHOE yBNaXHeHWe u3onaTopos pacTsopoM CaCl, ¢ OTKIIYEHMEM HamNpsKeHus Ha Bpems He Gonee
5 muH. OcnabneHne pa3pagoB creqyeT OLeHMBaTh BU3yanbHO MK N0 YMEHbLLEHWKO KONMWYECTBA 3neKTpuye-
cTBa bonee 4em Ha 30 % B TeueHue 14 M3MepeHUIA N0 CPABHEHMWIO C TAKWUM Xe NpelecTBYOWNM BPEMEHEM
(8.2.6). B niobom criy4ae JONOMNHUTENbBHOE yBNaXHeHne HeobxogumMo NpoBOaWTL HE NMO3JHee YeM Yepes 8 Y
nocrne npegbiayLLero yBnaxHeHus.

OnuTenbHOCTE UCNbLITAHUWA 3aBUCUT OT CTEMNeHW 3arpsaA3HeHWa pavoHa 3Kcnnyatauun U3oNATOpoB W
OOIMKHa COCTaBNATb:

200 4 — ansa cteneHen 3arpasHeHus | n 1l no TOCT 9920;

500 4 — ana cteneHen 3arpasHeHns Il v IV no FTOCT 9920.

[onyckaeTca nepepklB B NpOBEAEHUN UCTIbITAHWUA ONUTENLHOCTLIO He Bonee 24 4 Npy ycnoBun nogaep-
aHWsA OTHOCUTENbBHOW BNaXXHOCTW BO34yxa B UCMbITATENBHON Kamepe He meHee 80 %.

8.2.5 OnpegeneHne TPEKMHIOIPO3NOHHOM CTOMKOCTY METOAOM COJIEHOro TyMaHa criegyeT BbiMONHATb B
Kamepe corneHoro TymaHa (cm. [1]) npy MMHMManbHOW ANUTenbHOCTN enbiTaHui 1000 y.
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8.2.6 Yepes kaxabie 8 4 UCMbITAHWIA, a TaKKe Nocne Ux OKOHYaHus HeoBxoaumo NMpoBoAMTb OCMOTPbI
W30NATOPOB CO CHATUEM HanpsbkeHus. [pyM ocmoTpax cnefyeT 0TMedaTb COCTOSAHUE MOBEPXHOCTW U30MATO-
pOB U OUKCUMPOBaTbL MMetoLMecs NoBpexaeHnsa. nnTensHoCTs NepepbiBa, HEOOXOAMMOro AN OCMOTpPa M30-
NATOPOB M TEXHONOTMYECKOW NepPenoaroTOBKU UCTILITATENBHOW YCTAHOBKMW, HE OOMKHa NpeBbiwaTs 1 u.

Mpy UCMLITAHUAX B KA4YeCTBE OOMOMNHUTENBHOW Mepbl KOHTPONS CTEMNEeHU 3arps3HeHUs pEKOMeHOyeTcs
HeMNpPepbIBHO PErMcTPUPOBaTh KONMMYECTBO 3MEKTPUYECTBA, NPOTEKLIEE MO NOBEPXHOCTU UCMNLITYEMbIX M30Is-
TOPOB 3a BpeMsi UCMbITaHWIA. [na 3Toil uenym MoryT BblTh MCNONb30BaHbI cneunansHble npubopsl (KynoHoMe-
Tpbl). [lonyckaeTcst BMECTO M3MEPEeHWsI KONMYecTBa ANeKTPUYecTBa BhIMOMHATE HENMPEPbLIBHYIO PErMcTpauunio
(HanpumMep, Npu NoOMOLLM ocuunnorpadoB UMM CaMonuLLYLLMX NPUMBOPOB) TOKOB YTEYKM MO NMOBEPXHOCTU UC-
NbITYeMBIX U30NMATOPOB.

8.2.7 MepekpbiTue U30NATOPOB BO BPEMSA WCMNLITAHUIN He ABNsieTcs Gpakywwum daktopom. Hanuume
4Byx 1 Bonee nepekpbITUA CBUMAETENLCTBYET, Kak NpaBWMno, O HECOOTBETCTBUM YCMOBUIA YBMEXKHEHUS U 3a-
rPsI3HEHWS HOPMUPOBAaHHbLIM 3HA4YeHWsIM. B 3TOM cnyyae ons NpoaormKeHns NCNbITaHWUIA CriefyeT OTKOPPEKTU-
poBaTth CTENEHb 3arpA3HEHNUs M YBMAXHEHWUS UCTbITYEMbIX N30MATOPOB.

8.2.8 MNocne ncnbITaHUIA B KAMEPE Ha CyXUX M30MATOPaXxX OOIMKHbI ObITh NPOBEAEHLlI KOHTPOMbHLIE UC-
NbITAHWSA B CreayioLllen NocneaoBaTensHOCTH:

- onpefeneHwe cpegHero paspsaHoro HanpsXkeHWsa npu nnaeHom nogbeme (8.1.8);

- MPUNOXEHWE UCTBITATENBHOTO NEPEMEHHOro HanpsieHus B TedeHune 30 muH (8.1.9).

8.2.9 MaonATopbl CHMTAKOT BblAEpKaBLUVMMW UCNbITAHWA, €CINK:

- Mocne UCMbITaHWA B KAMEpe He OTMEYEHO UX KPUTUHECKNX 3NEKTPUYECKUX NMOBPEXOEHWN;

- M30MATOPbI YCNELWHO BbIAEPKAaNM KOHTPOMNbHbLIE UCMbITaHWUA.

8.3 UcnbiTaHMA no onpeaereHUo YPOBHA paguonomMmex

8.3.1 WcnbiTaTenbHble YCTAHOBKM OMs onpedeneHvsl YPOBHA paguonoMex OOIKHbl COOTBETCTBOBATh
TpebosaHusam MOCT 26196.

8.3.2 WMcnbiTanust cnegyet BoinonHATe no FOCT 26196. M3onsTopbl cCHUTAIOT BbiAEpXaBLWLMMK UCMbITa-
HWA, ecny YpoBeHb paguonoMex He NpeBbillaeT HOPMUPOBAHHOMO HACTOSALLMM CTaHAAPTOM 3HAYeHUs.

8.4 NcnbiTaHUA Ha OYroCTOMKOCTb

McnbiTaHuA M30NATOPOB HA AYroCTOMKOCTb NMPOBOAATCS B COOTBETCTBUM C METOLAMKOW, MPUBEOEHHON B
npunoxexHun I,

8.5 MexaHun4yecKkue UcnbITaHUA

8.5.1 OBopygoBaHve ONs MexaHU4eckux MCMbITaHUA AomkHO obecnednsaTb narvbaloLlyr, CKpy4iuBa-
OLLYHO, CKUMAIOLLLYIO WU pacTArnBaloLLyo cuny B npegenax ABYKPaTHOro 3Ha4YeHWs HOPMUPOBaHHOW MeXaHu-
4YeCKOW paspyLuarolen cunbl M3onsaTopoB. [MorpelHocTL M3MepeHnsa MeXaHUYEeCKOW CUIMbl HE JOMkKHa BbiTb
Bonee 2,5 %.

8.5.2 MicnbiTaHma Npy NPpUAOXKEHNM MEXaHMYEeCKOW CWUIbl MPOBOAAT:

- npunoxeHwem 50 % OT HopMupoBaHHOK paspyLuatowen narvbarwein cunel unu 30 % oT HOpMUpPOBaH-
HOro paspyLualoLero KpyTawWwero MOMeHTa nNpu HopmarbHbIX aTMoctepHLIX YCNoBuax B TedeHune 60 c;

- NMPWUNOXEeHWeM HOPMUPOBAHHOMO 3HaYEeHWs paspyLuatollen 3arnbatoLlen Cunel UK KpyTALLEero MoOMeH-
Ta Npu pasnu4yHbiX Temnepartypax 6e3 goBefeHWs M30NATOPOB A0 PaspyLUeHUs;

- MpUNOXEHWEM HOPMUPOBAHHOIO 3HA4YeHWs paspylawulein narnbawiler (CxUmaLllen, pacTarmsato-
Len) CcUnbl UMK KPYTALLETO MOMEHTA NPU HOPMarbHbIX aTMOCHEPHbIX YCITOBUAX C OBEAEHNEM U30MSATOPOB
00 paspyLUeHus;

- npunoxeHnem 60 % OT HOPMUPOBAHHOW paspyliawilei uarubatowen cunesl unu 40 % oT HopMuUpo-
BaHHOMO paspyLUatoLllero KpyTaLero MoOMeHTa NpyW HopMarbHbIX aTMOCHepHbIX YCNOBUAX C U3MepeHueM ge-
cdhopmauymn.

8.5.3 McnbiTaHns cnegyeT BbINOMNHATL Yepe3 5—7 CyTOK Nocne W3roToBNeHWa U30NATOPOB UMK Mo UC-
TEeYEeHWU BPEMEHU, YCTAHOBMEHHOMO TEXHWYECKOW JOKYMEeHTaL el N3roToBUTens.

8.5.4 [nga ucnbITaHWA Ha M3rMb HWXKHKMIA chnaHel M3oNATOpoB He0bXOAMMO KpenuTb HEeMoOBUXHO K OC-
HOBaHMWIO UMW K HENOABWXHOW 4acTU WCMbITaTeNnbHOW YCTAHOBKW, KOTOPblE He OOMKHbI AedOpMUpPOBaTLCS
npu NpUNOXKEHUU cunbl K u3onsatopam. B nnockoctu Topua BepxHero craHua M3onsTopoB MNOACOEAUHSOT
NOABWMXHYH YacTb MCNbITATENBHON YCTAHOBKW, 0becnevmBaioLLen npunoxeHue narnbarLyen cunsl nepneHau-
KyMsIpHO OCM M30MIATOPOB Tak, 4Tobbl BbINKM MCKNKYEHbI PACTAMMBAOLLME, CXUMAIOLLNE N KPYTALLWE HATPY3KK.
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8.5.5 [Ina ncnbiTaHUin Ha KpyYeHWe W30MATOPbl crefyeT KPenuTh Tak e, Kak NpW UCMNbITAHUAX Ha U3-
b (8.5.4). K BepxHemMy draHuy M30nATOPOB NOACOEOUHAIOT NOOBMMXHYK YacTb UCMNbITATENBHON YCTAHOBKM,
obecneunBaloLleil NpUNoOXKeHe CKpyYMBaOLLER CMNbl B MNOCKOCTH, NePNeHaNKYNAPHON OCU U30NATOPOB Tak,
YTOBBI BbINY UCKNKYEHE! U3rMbatoLLne, pacTArMBaKLLME U CKUMALOLLME HATPY3KA.

8.5.6 [Ina ucneiTaHuiA Ha pacTsKeHue (CxaTue) M3onAaTopbl He0bXoOMMO KpenuTh Tak Ke, Kak npu uc-
nbiTaHKMaX Ha u3rmb (8.5.4). K BepxHemy dnaHLuy M30NATOPOB NOACOEAUHSAIOT NOABMXKHYIO YacTb UCTbITaTENb-
HOW yCTaHOBKM, obecnevnBaloLlei NpunoXeHne UCnbITaTeNbHOW CUbl B HANPaBNeHWU OCK M30MNSATOPOB Tak,
4706kl ObINKM UCKMKYEHbl M3rMbatoLme 1 KpyTALLME Harpy3Kku.

8.5.7 NamepeHue nporuba, octaTtouHol fgedopmMauum (MMHENHOrO OTKIMOHEeHWUA cBODOAHOro KoHLUa 130-
NATOPOB) W yrna 3aKkpyuynBaHUA (KPYroBOro CMeLleHWs pernepHOoi TOYKW, HAHECEHHOW Ha BepxHU drnaHey
M30MNSTOPOB) MOXET ObITh BLINOMHEHO NHOOLIM N3MEPUTENLHBLIM YCTPONCTBOM, 0GECneunBatoLL MM TOYHOCTb
namepeHuns otknoHeHusa 0,1 Mm 1 yrna sakpydmsaHmsa — 1.

8.5.8 MNepen onpegenexHvem npornba, octaTtodHOW gedopMaunm v yrna 3akpydvBaHus npu uarube u
KpyYeHWW K M3onATopam oSmkHa OblTh NpUNoXeHa 3afaHHas B TEXHUYECKUX YCMOBUSAX Ha M30MSTOPbl KOH-
KpeTHOro Tuna MexaHudeckasa cuna (COOTBETCTBEHHO Ha M3rub u KpydeHue), noBbillaemas ¢ nioboi ckopo-
CTblO, MO3BONAKLEN OTCNEXUBATL €€ M3MEeHeHWe 00 3a4aHHOro 3Ha4YeHWUs, M 3aTeM MMNaBHO CHMXKEeHa 0o
Hyns. Mocne aToro Bce nHAVKaTopkl, hukcupytowme aedopMaLum, OMKHbI ObITh BbICTABMEHLI B «HOMbY.

8.5.9 OOHOMWHYTHbIE MCNbITaHUS narnbatowen cunon (KpYTALWUM MOMEHTOM) NPOBOAAT OOHOKPaTHBLIM
NPUMAOKEHNEM K U30NSTOPamM HopMupyemon cunbl. Cuny noebiwatoT ¢ noboi CKOPOCTBIO OO0 AOCTUXKEHMS
50 % Hopmupyemoro 3HaveHus. Beiwe 50 % cwuny noBbIWAKT NNAaBHO CO CKOPOCTBIO, NP KOTOPOR Tpebye-
Moe 3Ha4yeHue DyOoeT OOCTUIHYTO He paHee Yem Yepes 10 c. [Nocne BbiAEpKKM B TeYEHUe 1 MUH cUny NNaBHO
CHWXaT OO0 Hyns 3a Bpems oT 2 0o 5 c. B npouecce BpeMeHHON BLILEPKKW CWMbl BEIMOMHSAT U3MepeHue
nporuba (yrna 3akpy4uBaHusi) CBOBOOHOrO KOHLIA U30NATOPOB, a NOCINEe CHWXKEeHWA CUMNbl A0 HYNsa onpeaensioT
BEMUYMHY OCTaToMHOW gedopmaunn. McnblTaHus HeOGXO4MMO BbIMOMHATL NPU HOPMarbHbIX aTtMOCEpPHbIX
YCIIOBUAX.

M30naTopbl CHUTALOT BblAEPKABLLUUMU UCTIbITAHUSA, €CIN:

- He NMPOM30LLN0 MEXaHUYECKUX MOBPEXOEHWUIA NN pa3pyLUeHUN;

- nporund (yron 3akpy4ynmBaHus) M30MNSATOPOR HE MPEBLILIAET 3HAYEHWS, YKA3aHHOMO B TEXHUYECKUX YCMOo-
BUAX HA U30MATOPbI KOHKPETHOro TUNa;

- Yyepes 5 MUH nocne CHATUA CUMbl He OTMEeYaeTCcs OCTaToOMHOW AedhopMaLum.

8.5.10 OQHOMUWHYTHEIE UCMBITAHWA PacTATMBAKOLWLENA CMMOK MPOBOAAT OOHOKPaTHLIM MPUMOKEHUEM K
M30MATOpaM MUCMbITaTeNbHOW cumbl, paBHOW 50 % OT HOPMMPOBAHHOW pa3spyllalLeh CUmbl, HO HEe MeHee
10 kH. Cnny noBbiwaT ¢ nboin ckopocTbo 4o AocTukeHUsa 50 % HOpMUPYeMOro 3Ha4YeHUs UCnbiTaTeNbLHON
cunel. Beiwe 50 % cuny noBeIlWaDT NNAaBHO CO CKOPOCTBID, NPU KOTOPOW TpebyemMoe 3HaveHue ByaeT goctur-
HYTO He paHee YyeM 4epe3 10 c. MNocne Bbigepxku B TeueHne 60 ¢ cuny NNaBHO CHWXKAKT 0 HYMNA 33 BpeMSA OT
2 fo 5 c. VicnbiTaHus crnegyeT BbINONHATL NPY HOPMAarbHbLIX aTMOCHEPHbLIX YCNOBUSIX.

M30onaTopbl CHMTAKOT BblAep:KaBLWMMKU UCMbITAHUS, eCn He MPOU30LLNO MeXaHU4YecKuxX noBpexaeHuin
UINKn paspyLleHuini U30NATOPOB.

8.5.11 WcnbiTaHns uM30nMATOPOB HOPMUPOBAHHOW MEXaHWYECKOW paspyluakrollei cunoil Ha usrmb wu
Kpy4YeHue nNpu MUHYCOBLIX M MMKCOBLIX TEMMNepaTypax HeobxoQMMo MpOBOAWMTL HA U3ONATOpax, NpeaBapu-
TENLHO BbIAEPXKAHHLIX HE MeHee 4 4 B KAMepe XOonofa UM TepMOKamepe Nnpu 3agaHHON Temnepartype (no
FOCT 26093). M3onaTopbl AOMKHBI ObITh UCNbITaHLI 32 BpeMsi He Bonee 5 MWH C MOMEHTa M3BNEYeHNs NX 13
Kamepbl. MicnbiTaHnss M30NATOpoB Ha HanpsikeHve 110 kB v Bbilwe mMoryT ObiTb NpoBedeHbl Ha MakeTax. [pu
3TOM MexaHu4yeckas uarnbaroLLas cuna omkHa ObiTb CKOPPEeKTMpPOBaHa NPoNopPLUOHaNbHO OTHOLIEHUIO Bbi-
COThI M30MATOpa WU MaKeTa Mo YCMNOBUID COXPAHEHUSA 3HAYeHUsA U3rmbawLero MOMeHTa Ha YPOBHE MMOCKOCTU
3aKpenneHHoro dnaHua.

VMcnbiTaHua BINONHAKT NPU MUHUMAaNbLHON, MakCUMansHoW TemnepaTypax U Npy HOPManbHbIX YCNOBK-
Aax B mobol nocnegoBaTensHOCTH.

WcnbiTaTeneHyto narnbarnLLyo cuny K nsonatopam Knaccoe HanpsbkeHust 3—20 kKB npuknagbiBatoT ABy-
KpaTHO B MPOTWBOMOMOXHbIX HAMPaBeHNAX C BbIABPKKOW B KaxA0M nonoxeHun B TedeHue (30 + 5) c. K nso-
naTopam knaccoe HanpsikeHust 35 kB u Bbiwe narubaroLyo cuny npyuknangbiBamT YETLIPEXKPATHO NpU NOBO-
poTE N30NATOPOR NOCNe Kaxaoro HarpyxeHust Ha yron 90 + 5 ° ¢ BeIAEPXKKOW B KAX0M NOMNOXEHUN B TEYEHUE
(30 £ 5) c. AcnbiTaTenbHbLIA KPYTALMWA MOMEHT K M30NATOPaM BCEX KMACCOB HaMNpPshKEHWs NpuKnagbiBawT
[ABYKPaTHO B MPOTMBOMOMNOXHbLIX HanpaBneHsx C BbiAEPHKKOA B KaxgoM nonoxeHun B tedeHue (30 £ 5) c.
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[Mpy NepBOM NPUMNOXEHUN CUMbl €€ 3HAYEeHWe AOMKHO ObiTb paBHO HOPMUPOBAHHOMY 3Ha4YEHUI0 Mexa-
HUYeCKOW paspyluatowen cunsl. [NMpu nocnegyrWnMx NpUNoXKeHUax cuny ymexbwawTt 1o 90 % oT Hopmupo-
BaHHOro 3HauyeHus. CKOpPOCTb NPUNOXEHUSA CUMbl — cornacHo 8.5.9.

M3onsaTopbl cYMTaT BLIAEPXKABLUNMMKW UCNLITAHWUS, eClM MO OKOHYaHWKM BCEX BO34EWNCTBUM HE MPOU30-
LU0 UX MeXaHUYecKnX NOBpeEXOeHUNA.

8.5.12 lNpw onpegeneHny MexaHU4eckown paspyLuatolen cunbl (M3rnb, KpyyeHue, pacTsKeHne, cxaTue)
cuny HeobxoaMMo MoBbIWaTh B cooTBETCTBUM € 8.5.9 C npogomkeHWeM nogbema A0 paspyLUeHuss 3onaTo-
pos. [lonyckaeTcs He AOBOAUTb U30MATOPbLI 40 pa3pyLUEeHUs, ecnu Npyu JOCTUXKEHUW 3HAYEHWUS CUMbl, PABHON
1,1 OT HOPMUPYEMOW paspyLLALLEN CUTTbI U30MATOP HE pas3pyLUnrics.

M3onaTopbl cUMTalT BelAepXaBLlWMMW UCNBITAHWUSA, eCl OHW BblOepanu HOPMUPOBAaHHY paspyLuaro-
wyto cuny 6e3 paspylieHuid. Npy HeobXoOUMOCTH MOMyYeHUW OOMONHUTENBHOW MHOPMAaLIMKM O MexaHu4e-
CKOW NPOYHOCTH M30MATOPOB A0OMKHA ObITh paccHMTaHa MexaHu4eckas paspyLuatrowas cuna. B kavecTse pac-
YETHOW paspyLuatowen cunbl NPUHUMALIOT cpefHee 3Ha4YeHue, Norny4YeHHoe Ha BCeX UCMbITaHHbIX M30onsaTopax.

8.5.13 lNpu MCNbITAHUSAX M30NATOPOB HAa NPOrMb NPU HOPMUPOBAHHLIX 3HAYEHWUSIX M3rMbatoLlen cunbl
WMWK KPYTSLLEro MOMEHTa CUNy K M3onatopam crnefyeT npuvknagbiBaTe OBYKPATHO B MPOTUBOMONOXHbLIX Ha-
npaeneHnsax. CKOpPOCTb NPUMOXKEHUSA CUMbI 40 HOPMMUPOBAHHOIO 3HadYeHua — cornacHo 8.5.9. lNocne BpemeH-
HOW BbIAEPKKM MPU 3TOM 3HAYEHUW CUITYy NITaBHO CHUXAOT 40 Hyns 3a Bpema 2—5 c. BpemeHHas Bbiaepxka
NPy HOPMWPOBaHHOM 3HAYEHWW CUIbl gomkHa coctaensaTh (30 + 5) c. B npouecce BpeMeHHOR BblAEPXKKM
HeobxoOMMO BLINOMHWMTL M3MepeHue npornba (yrna 3akpydmBaHuna) cBobogHoro KoHua maonstopos. [Mocne
CHWKEHWUS CUMbl 0O HYNs cneayeT onpeaensTb npornb (yron 3akpy4vMBaHns) U30NSTOPOB.

McnbiTaHua cnegyeT BeINOMHATL MPU HOPMarbHbIX aTMOCEepPHBIX YCNOBUSX.

M3onsaTopel cunTaloT Bhl4epXKaBLUMMK UCMBITAHUS, eCrn:

- HEe MPOoM30LLN0 MEXaHUYECKUX MOBPEXAEHWIA,

- npornb (yron 3akpy41MBaHus) N30MATOPOB HE MPEBLILLIAET 3HAYEeHUs], YKa3aHHOTO B TEXHUYECKUX YCro-
BMSAX Ha M30NATOPbI KOHKPETHOIo TUNa,

- Yyepes3 5 MUH Nocre CHATUS CUMbl HE OTMEYarT 0CTaTOYHOW AedopMaLnuu.

8.6 UcnbiTaHuAa Ha TepMOMeXaHWYeCKYH NPpO4YHOCTL U HA NPOHUKHOBEHWe BOObI

8.6.1 McnbiTaHWMa Ha TepMOMEXaHUYECKYH NMPOYHOCTL WU HA NMPOHUKHOBEHWE BOAbI M30NMATOPOR KNACCOB
HanpskeHuid 110 kB 1 Boiwe MoryT ObiTe NpoBeAeHbl Ha MakeTax. [pn 3ToM MexaHn4eckan narnbatowas cuna
LOMKHa OblTb CKOPPEKTUPOBaHa MpOoMNopLWOHANIbHO OTHOLLIEHWIO BLICOTHI M30MsATOpPa M MakeTa Nno yCroBui
COXpaHeHWs1 3Ha4eHuns n3rnbarLlero MOMeHTa Ha YpPOBHE MIOCKOCTW 3aKpenneHHoro dpnaqua.

8.6.2 UcneiTaTensHoe obopyaoBaHWe ANs onpefeneHus TEPMOMEXaHUYeCKon NPOYHOCTY JOMKHO obe-
creyvrBaTh 3aaHHYH MEXaHUYECKYH0 CUITY, MaKCUMAaIbHYI0 M1 MUHUMAanbHYH TEMMNepaTypbl OKpYXatoLLeln cpe-
Obl U BBIAEPKKY KaXO0W U3 3TUX TEMMEPAaTYp B TEYEHUE KawJoro TemnepaTypHOro UMkna.

8.6.3 MNepeq Ha4yanom TEPMOMEXaHNYECKUX UCMBITAHNIA N5 KaXKOoro UCMbITYeMOoro n3onstopa Heobxo-
OVUMO ONpenennTb CpedHee paspsagHoe NepeMeHHoe HanpsbKeHe Npy NnaBHOM NOgbeMe B CYXOM COCTOSTHUM
(8.1.8).

8.6.4 WcnbiTaHus cnegyeT BbIMNOMNHATE BO3OeMCTBMEM HA U30NATOPLI YeTbipeX 24-4acoBbIX LIMKMOB OX-
naxpaeHusa n Harpeea oT MuHyc (60 + 2) °C go nmtoc (50 + 2) °C ans n3onaTopos ucnonHeHusa YXJT v oT MuHyc
(45 £ 2) °C po nnitoc (50 + 2) °C ans U30onATOPOB UCMONHEHUS Y ¢ OQHOBPEMEHHBLIM NPUINOXEHWEM MEXaHU-
4Yeckon cunbl Ha u3rmb, pasHoi 60 % HOPMWMPOBAHHON MEXaHUYECKOWN paspyluakLlel cunbl Ha u3rmb, KoTo-
pasi A0MKHAa 0CTaBaTbCA NOCTOAHHOM B TEYEHWE Ka)aoro Uukna ucnbitaHuin. MuHuManbHaa n MakcumanbHas
TeMnepaTtypa OKpyXatoLlen cpedbl B Npeaenax KaXaoro LWKna AOMKHbl OblTe BblepKaHbl He MeHee 8 4.

McnelTaTeneHy MEXaHUYECKYH0 CUITy HeoBXoOuMOo NPUKNaabLIBaTh K U30MNATOpaM Nepen Hadanom Kaxao-
ro LMKra TeMnepaTypHOro BO3OENCTBMSA NPYU KOMHATHON TEMMNepaType M NMOMHOCTLI0 CHUMATL B KOHLE LIMKNa.

Pexym UMKNOB UCNBLITAHUA HA TEPMOMEXAHUYECKYH NPOYHOCTL NPUBEAEH B npunoxeHun [.

Mocne 3aBeplUeHUs YeTBEepTOoro LMKNa UCMbiTaHUA HEOBXOOMMO BhINOMHUTL OCMOTP U30NATOPOB.

M3onsTopbl cHATAOT BblAepKaBlUMMM UCMbITAHWS, ECTN:

- MpW OCMOTpPe He OOHapyKeHO MeXaHWYeCKUX NOBPEXAEHWIA;

- M30MATOpLI BblAepKanu nocnenyrue NCnbiTaHUSA Ha MPOHWKHOBEHUE BOAbI.

8.6.5 McnbiTaHna Ha NpOHUKHOBEHWE BOAbLl CefyeT NPOBOOWUTE HA M30MATopax, NpoLllealnX UcnbITa-
HWA HA TEPMOMEXAHUYECKYH NMPOYHOCTL, MYTEM MOrPy>KeHUsA Ux Ha 42 4 B eMKOCTb C KUMNALLEW AeMUHepanu-
30BaHHOM BogoM, B koTopyk aobaeneHo 0,1 % (no macce) NaCl. Mocne kunsyeHuss obpasubl Heobxogumo
OCTaBWTb B €MKOCTW A0 OXNaXkgeHus Bogbl npumepHo fo 50 °C v BbiaepKuBaTh NpU 3TOKM TeMnepaType Ao
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Ha4ana KOHTPONbHbLIX UCMBITaHWA. KOHTPONbHLIE UCNBITAHUS CreayeT NPOBOLAUTL B Te4eHue 48 4 nocre OKoH-
YaHWA KUMAYEeHUs B CriegyoLlen nocrnenoBaTenbHOCTH:

- MPUKNaabIBAKT K KaXaoMYy M30MNSTOPY UMMYNbChl HANPSXKEHWUS C KPYTEIM (DPOHTOM;

- ONpefdensioT Ha KaXOoM W30MsATope cpedHee paspsiAHOe MepeMeHHOe HamnpshKeHue npyu NnaBHoM
NnogbemMe B CYXOM COCTOSIHUM,

- MPUKNagbiBaKT K KaXKAOMY M30nsTopy B TedeHwe 30 MWH MenbiTaTenbHoe HanpsiKeHwe NpPoMbILWeH-
HOW YacToTbl, paBHoe 80 % cpefHero paspaagHoro HanpsKeHus.

30nATOpbl CYUTAIOT BblAEPKaBLLUUMU UCTILITAHWUSA, €CIN:

- MOCHe KUMAYEHUS NMPU OCMOTPE HE BbISIBIIEHO MEXaHWYECKUX MOBPEXOEHUN;

- MPW KOHTPONbHbLIX 3MEKTPUUYECKUX UCTILITAHUAX HE MPOM30LLIO 3NeKTPUYECKMX NMOBPEeXOeHUn 3auT-
Hoi oBonoyku nnu npobos;

- cpegHee paspsaHoe NepemMeHHOoe HanpsiKeHWe KaXkgoro U3onaTopa npy NAaBHOM NOSbEME B CYXOM
cocTosaHUK cocTaBnsaeT He MeHee 90 % oT 3HayeHus, onpeaeneHHoro nepe UCNbITaHUAMU Ha TEPMOMEXaHU-
YECKYI0 MPOYHOCTb.

8.6.6 Mpu nprMemMo-cOoaToYHbLIX WCMNBITAHUSX OOMYyCKaeTcs NPOBOOAMTE WCMbITAHUSA Ha MPOHUKHOBEHWE
Boabl 6e3 npeaBapUTenbHbIX TEPMOMEXaHUYeCcKUX UCNbITaHuiA. MpKu 3TOM KOHTPOMNbHLIE UCMbITAHUS COCTOAT
13 onpegeneHns YpoBHS YacTUYHbLIX Pa3psiAoB U paspyluatollei cusl Ha narmb.

M3onaTopbl cYMTAIOT BblAepXKaBLLUUMKU NPUeMo-caaToYHble UCTbITAHUSA Ha MPOHUKHOBEHWE BOAbI, €CIN:

- nocne KUnsiMeHWsi NpyM BU3yarbHOM OCMOTPE He BblBNEHO MEXaHWYECKUX MOBPEXAEHWNIA;

- YPOBE&Hb YaCTUYHbIX Pa3psifoB He MpeBbilaeT HOpMUpyemMoro 3HadeHus (5.3.2);

- paspyllawLan MexaHudeckas Harpy3ka Ha u3rnb He Hke HOPMUPOBAHHOW paspyLUatoLLeil Harpy3ku
(5.1.1).

8.7 McnbiTaHMA Ha CTOMKOCTL K BOCMINaMeHAeMOCTH

OnpepeneHve BOCNNaMeHsEMOCTH CnedyeT NpoBoAWTb Ha obpa3suax Matepvana 3alMTHOW 0Bono4KK
TonwmHon (3,0 £ 0,2) mm no NOCT 28779.

W3onsaTopbl cunTalOT BEIGEPKABLUMMUK UCTLITAHKE, ecnu 06paslbl, U3TOTOBMEHHLIE U3 TOTO Xe MaTepu-
ana, yTo v 3awWmuTHas o6onoYka U3oNATOPOB, COOTBETCTRYOT TpeboBaHuaM pasfena 6.

8.8 [poBepka pazmepoB U Macchl

8.8.1 MamepeHna reomeTpMyecknx pasMepoB HeoBXO4MMO BbIMOMHATL MPYM NOMOLLM MoHOro namepu-
TENMbHOrO MHCTPYMEHTA UIK NpeaenbHbIMK WabrnoHaMn ¢ NorpeLlHoCcTbio ndmepeHus He Bonee 20 % gonycka
Ha pa3Mepbl UCMLITYEMOro n3onaTopa.

8.8.2 MNpoBepKy cooTBETCTBUA NapannensHOCTU TOPLEBLIX NMOBEPXHOCTEN PraHLEB, 3KCLUEeHTpUcuTeTa
OCKU M30nATopa, YrmoBOrO OTKIIOHEHWS KpeneXHbIX oTBepCcTUi driaHUueB HOPMUPOBAHHBIM 3HAYEeHUSIM OCY-
LWeCTBAKT N0 METOAUKE, NPUBEOEHHOW B NpUNoxeHun E.

8.8.3 OnuHy nyTW yTEYKM M30NALNOHHON YacTh cnegyeT uamepsaTtb no FOCT 9920 npu nomoLwm knenkon
MNEeHTbI Ha TKAHEBON UNKN BYMaXXHOW OCHOBE W M3MEPUTENbLHOro MHCTPyMeHTa. [lonycTuMasn norpeLHocTb 13-
MepeHusa — cornacHo 8.8.1.

8.8.4 Maccy nsonsTopoB HeobxoOMMO OMpefenaTh Ha Becax Ans CTaTUYecKoro B3BeLUMBAHMWA Knacca
«cpegHun» no MOCT OIML R 76-1.

8.8.5 MzonsaTopbl cHUTAIOT Bbi4ep:KaBLMMKW UCMbITAHUA, ECIN UX Macca, pasMepbl U OTKIOHEHMUS OT HO-
MWHanbHLIX pa3MepoB COOTBETCTBYIOT HOPMUPYEMbIM 3HA4YeHUAM 4.3 HacTosILLero ctaHgapTa.

8.9 Mpoeepka kayecTBa NOBEPXHOCTU U rpaHuL pasgena

8.9.1 MeTtoaouka onpeneneHusa knacca rugpogpobHocT NnpueedeHa B npunoxeHun b. Maonatopbl cun-
TalT BbiAEepKaBLUUMMK UCMBITAHWE, eCnU Knacc ruapodoBHOCTU COOTBETCTBYET HOPMUPYEMOMY HACTOALLIUM
CTaHA4ApPTOM 3Ha4YeHMH0.

8.9.2 lNpoBepky KOHCTPYKLUMMW 3alMTHON 0DON0YKM, MapKMPOBKK, Ka4eCTBa NOBEPXHOCTH 3alUnTHOM 0bo-
NOYKM U aHTUKOPPO3WMOHHOIO 3aLMTHONO NOKPbLITUA apMaTtypbl W30NATOPOB crnefyeT NpoBOAWUTb OCMOTPOM
NpY HOPManbHOM OCBelleHWUM Be3 MpUMeHeHWUs YBenMYUTENbHLIX CTEKOM, MUKPOCKOMOBR W T. 4. V3onaTtopel
CUMTaKT BblOEpKaBLUMMKU UCMBLITAHWUS, €CNU KOHCTPYKUWUS 3alMTHOM 0DOMNOYKW, MapKMpOBKa, KAa4eCcTBO Mo-
BEPXHOCTH 3aLWTHOW 0BONOYKM M aHTUKOPPO3MOHHOIO 3aLLWMTHOMO MOKPLITUS apMaTyphl YA0BNETBOPAOT HOP-
MUPYEMbIM HAcCTOAWMM cTaHgapTom TpeboBaHusAM. MpyM HEBO3MOXHOCTM O4HO3HAYHOIO ONpeAeneHust KoH-
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CTPYKLMK 3aLMTHOW 0B0N0YKM BU3yanbHbIM OCMOTPOM [OMNYyCKaeTca cpe3aTth 3MeMEeHThl 3aLlUTHON 060onoYku
C M30MALMOHHOIO Tena C Lenbio UX BM3yanbHOro ocMoTpa nocne nboro n3 paspyLuatowmnx NCnbiTaHuin.

8.9.3 KauecTBO coefuHeHUs apMaTypbl C U30MSLUMOHHOM YacThio HEOBX04MMO MPOBEpPsATh OCMOTPOM,
M OHO [OMKHO COOTBETCTBOBAThL TPebOBaHWMAM KOHCTPYKTOPCKOW JOKYMEeHTaLuu U HacToALlero ctaHgapTa
(5.3.7).

8.9.4 [1na namepeHnsa TONWNHbI aHTUKOPPO3VMOHHOTO NOKPbLITUA CreayeT NPUMEHATb MarHUTHbIE, 3nek-
TpoOMarHuTHble unu gpyrie npubopsl, obecnednBatolLe N3MepeHMe TONWKUHBLI MOKPLITUS C MOrPELUHOCTBIO He
Bonee 10 % W COXpaHHOCTb 3aALMTHOTO MOKPLITMA apMaTypbl M3onsaTopa. KayecTBo OLWHKOBAHHOW NOBEPX-
HOCTU HeobxoaMMO onpenenATb BHELHWM OCMOTPOM. YMCNO M3MEepeHW Ha OLUMHKOBAHHOW MOBEPXHOCTU
OOMKHO ObITe paBHo 10. M3onaTopbl cUnTaT BblAEPKABLLUUMM UCMLITAHWSA, eCNn cpeaHee apudmeTuyeckoe
3Ha4yeHue TOMWMWHbI LMHKOBOrO MOKPLITUA HE MeHee HOPMWUPOBAHHOIO 3HAYEHWUs, a BHELUHWIA BUA NOKPLITUSA
yoosneteopset Tpebosanusm FOCT 9.307 n FOCT P 9.316.

8.9.5 OnpeneneHune agresnn 3alWUTHON 0BONOYKN K M3OMAUNOHHOMY Teny CneayeT BbINONHATL O4HWUM
13 Tpex MeTofoB (OTpblBa, CABWra, OTCNanBaHus), paccMOTpeHHbIx B 8.9.5.2—8.9.5.4.

8.9.5.1 McnbiTaHusa No KaxaoMy U3 METOAOR CleayeT BhINONHATE Ha NATKM ob6pasuax (guckax, KonbLax),
NMONy4YeHHbIX pa3pe3aHnemM M3onATopa OMCKOBOW anma3sHoW Nunol nepneHauMKynspHo ero ocu. TonwuHa ob-
pa3uoB h gomkHa 6eiTe paBHa (10,0 £ 0,5) mm. OBpasubl HeobxooMMOo Belpe3aTh M3 pasnMyHbIX YacTeln U3o-
nATopa no ero BwicoTe. [na onpegeneHus aareavn MetTogoM oTpbiBa 00pasubl OOMKHbI ObiTh Bbipe3aHbl C
3axeaTom pebpa, a meTogamu oTcnavnBaHns U caeura — Gea 3axeaTta pebpa.

8.9.5.2 [insa onpegeneHns agre3vm MeTogoM oTpbiBa Ha Kaxaom obpasue genatoT Bbipesbl no pebpy oo
NMOBEPXHOCTKM M3ONALUOHHOIO Tena ¢ yaaneHWeM ydJacTKoB pebpa Ha HEKOTOPOM pacCTOSHUM OT U30MALMOH-
HOro Tena TakMum obpas3om, 4YTobbl Ha 0BpasLe ocTanock OT YeThIpeX A0 BOCbMU MOMNHbIX MNEenecTKOB C YIMOM
packpbiTus npumepHo 30°. PekomeHayeMble pa3mepbl OCHOBaHWA nenectka h u L ykasaHbl B npunoxeHumn X,
pucyHok K.1. Ha kaxgom obpasue nocnegoBaTernbHO HYXKHO BbINONMHUTL OTPbIB BCeX nenectkoB. OTpbIB ne-
NEeCTKOB MOXET ObiTb OCYLLECTBIIEH NPU NOMOLLW Mto60oro paspbiBHOTO yCTPOWCTBA, MMEHLLETD NMOrpeLlHoCTb
M3MepeHWsl pacTsarMBarLLlen cunbl He Bblwe +2 H. [locne oTpbiBa KaXOoro nenecrtka onpeaensioT dakTu-
4YecKyl nnowiagb CceyeHus OTpbiBa (paspbiBa) C MOTrpelIHOCTHE M3MEpPEHWUs pa3MepoB cedeHus He Bonee
+0,5 mm. AQresuto 3aliMTHOW OBOMOYKKM K M3ONSALMOHHOMY Teny onpefensitoT Kak 3HayeHWe cunbl OTpbiBa
nenecTka, OTHECEHHOE K Mrolaamn ero oTpbiBa (H/cM2). MonyyeHHble pe3ynsTaThl CUMbl OTPLIBA AOMKHbI GbITh
ycpeaHeHbl. B crniyqae cylecTBeHHOro (B HECKOMbLKO pa3) pa3bpoca 3Ha4eHUi CUMbl OTPbIBA NENECTKOB O4HO-
ro obpasua MUHUMAanNbHOE U MakCUMarnbHOe 3Ha4YEHWA CUMMbl OTPbIBA MPU YCPEOHEHUW He y4uTbIBatoT. Mony-
YeHHble pe3ynsTaThl YCpeaHsaT no Bcem obpasuam.

8.9.5.3 1nsa onpefeneHns aare3vn MeTonoM cAaBMra obpasibl JomkHbl BbITe NOOYEPEenHO YNOXEHLI HA
cTanbHoe Konsuo c ycTynoM (npunoxeHue X, pucyHok 2K.2), nocne 4ero BLINOMNHSKT BbIAABNUBAHWUE U30-
NALMOHHOrO Tena naMepsieMol CUNon 40 ero CABUra OTHOCUTENbLHO 3aWMUTHON obonodkn. MNMorpelwHocT 13-
MepeHusa gMaMeTpa U TONLWHbI M30NALMOHHOTO Terna O0MKHb! ObiTb He Bbilwe 0,5 MM.

AZre3vto 3alMTHOW 0DOMOYKM K M3OMALMOHHOMY Teny onpefenstoT Kak 3Ha4yeHWe Cunbl caBura, oTHe-
CeHHOoe K Nnowiaam NoBepxXHOCTU COMPSKEHMS 3alMTHOM 000MN0YKM C U30MNALMOHHLIM TENOM, U U3MEepPsAIoT B
HBIOTOHAX Ha KBaApaTHbI caHTumeTp (H/cm?).

Mony4yeHHbIEe pe3ynsTaThl YCpegHaT No Bcem obpasuam.

8.9.5.4 [Ina onpegeneHnsa aare3aun MeTogoM OTcnanBaHMs Ha kaxaom obpasue Heobxogumo coenatb
nonepeyHblid paspes 3alMTHON 000NoYKM 4O NMOBEPXHOCTH M3OMSALMOHHOIO Tena M BPYYHYI BbINOMHUTE OT-
cnavBaHne 0boMnoyKkM Ha AnuHy, obecnednBaoLLyo BO3MOXHOCTL MEXaHWYEeCKoro 3axesata 1 TsxeHus o6o-
noykn (npunoxenune XK, pucyHok XK.3). MNMpu 3atom obpasewl cHabXatT MexaHWYecKkn NPOYHOW LieHTpanbHoW
ocbl BpaweHusa (obpaszel, nubo ceBepnaAT No LEHTPY, NMO0 B HEro BCTABMSAKT AUCK C OCbK BpaLLeHus), U
OH JomkeH 6e3 ycunuin Bpawlatbes oTHocuTensHo ocu. OBpasel cneayert 3aKpenuTh OCbI0 BPALLEHUS K He-
NOOBWMXHOW YacTW pa3pbIBHOW MallKHbI (YCTPOWCTBA), 8 OTCINIOEHHYI0 YacTk 0D0MNOYKKM KPENWUTL K NOOBUXKHON
4YacTW MallMHbl TakuMm o0Bpas3oMm, YTOOLI MpK ee HaTSKeHUW Yrofl MeXxgy OTCrauBaeMOr YacTbio 0DONOYKK K
M30NALUUOHHBIM Tenom cocTaenan 90° + 5°. MNocne oKOHYaHWA UCMNBITAHUA HA Kaxaom obpasue Heobxogumo
onpegenute QakTUYEeCKy LWMPUHY NOMoCkl OTCrnanBaeMoill 000NoYKM C NOrpeLlHoCTh0 He Bbilwe 0,5 mm.
[MorpelwHocTs U3MEPEHNSA CUMbI TSXKEHUA OOMKHA ObiTh He Bbile +2 H. Agre3aunto 3awmnTHON 060onoYkm K n3o-
NALWOHHOMY Teny ONpefensitoT Kak CpefHEe 3Ha4YeHWe CUMbl 0TCNanBaHUA, OTHECEHHOE K (DakTUYeCcKon Lin-
puHe oTpbiBaemMoi nonockl obonodku (H/cm). MNMonyyeHHble pe3ynsTathl yCpeaHAT no BceM obpasuam.

8.9.5.5 VM3onaTopbl cHATAIOT BbiAEPXKaBLUMMW UCNBITAHWUS, €CINW CPefHWe 3HaYeHUs CUIbl, NONyYeHHble
B cooTBeTCcTBMM C 8.9.5.2—8.9.5.4, He HMKe HOPMUPYEMBIX HACTOALMM CTaHAapPTOM 3HAYEHUN.
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8.9.6 NcnbiTaHne Ha NPOHWKHOBEHWE KpacHALLeW XUAKOCTU criefyeT NpoBOAMTb Ha obpasuax onuHon
(10,0 = 0,5) MM, NoNy4YeHHbIX NYyTEM paspesa M30nsaTopa NepneHaukynapHo K ero ocn. Cpesbl JOMKHbI BbITh
YUCTBIMKM W MapannenbHbiMW. MOBEPXHOCTU cpe3a AOoMMKHbI ObITh 3awnudoBaHbl MenKo3lepHUCToOn abpa-
3MBHOW WKypKoN. M3 nsonsatopa Heobxoanmo Belpe3aTk He MeHee 10 obpa3suos. Kaxaeih obpa3sey crniegyeT
BEPTUKANbBHO YCTAHOBWUTL HA CMOW CTANbHLIX UMW CTEKMSHHLIX LWAPUKOB (OMaMeTpoM oT 1 o 2 MM) unu Ha
MAETEHYI0 METANNMYECKYO UMW CUMHTETUHECKYIO CeTKy (C pasMmepom siveek oT 1 40 2 MM), PacnonOXeHHbIX
B CTEKMsIHHOW emKocTW. B emkocTb 3anusatoT 1 %-Hbld cnMpTOBOM pacTeop dykcuHa (1 r dykcuHa Ha 100 r
3TaHona), ypoBeHb KOTOPOro AoSKeH OblTh Ha 2—3 MM BbilLe BEPXHEro Kpas WapuKoB (ceTkun). [Mpu Hanu4mm
KanunnapHoCTW pacTBop ByaeT NogHMMATLCS BBEpPX Mo obpasuy.

M3onaTopbl CUMTAKT BbiAep:KaBWMMKW UCMbITAHUSA, eCN BpeMs NogbeMa KpacuTens 40 BepXHero cpesa
cTeknonnacTuka, B TOM 4YMCle Mo rpaHuue pasgena «CTeKNonnacTuk — 3awmTHasa obonodkar», onpegensie-
MOe BU3yanbHO, COCTaBnsAeT He MeHee 15 MuH.

8.9.7 UcnbitaHus Ha anddy3nto Boabl cnegyeT npoeoguTe Ha obpasuax gnvHon (30,0 £ 0,5) mm, nony-
YeHHbIX NyTEM paspesa W30MATOPOB NepneHanKYNsipHO K ocK cTepxHs. Cpesbl 4OMKHbI ObITb YACTBIMMK 1 Na-
pannensHbeiMu. NoBepxHOCTU cpe3a HeobxoauMo 3alnndoBaTe MenKo3epHUCTOW abpa3nBHOM LWKYPKOW. W3
KaXJ0ro UCMLITYEMOro U3onATopa crieqyeT Belpe3aTh He MeHee wecTu obpasuos. HenocpencteeHHo Nepen
MCNbITAHUEM MOBEPXHOCTU 0Opa3UoB HeobXOAMMO OYUMCTUTL WU30MPOMUIOBLIM CMMPTOM U BbICYLUUTE (hUnb-
TpoBanbHOW Gymaroi.

O6pasubl cnegyeT NPOKUNATUTL B CTEKNAHHOMW emKocTK B TedeHue (100,0 + 0,5) 4 B femMuHepanv3oBaH-
How Boge ¢ nobaskon 0,1 % (no macce) NaCl. B ogHoi emkocTu gonyckaeTtcs KUNsSTUTb obpa3supbl, HapesaH-
Hble TONMBKO U3 U30MATOPa KOHKpeTHoro Tuna. KoHCTpyKLUMA eMKOCTM A0MKHA NpefycMaTpuBaTh NOCTOAHCTBO
KOHLIeHTpaLMu pacTBopa COMu, HanpuMep, C NOMOLLBK KOHOEHCALKMOHHOW Tpybku. MprMep Takon eMKOCTH
npueeneH B npunoxenun M. MNocne kunayeHus obpasusl He0BX0AMMO NOMECTUTL He MeHee YeM Ha 15 MUH B
APYrYH CTEKMAHHYI0 EMKOCTb, 3anofIHEHHYO BOLONPOBOAHOM BOAOW NpWM TEMNepaType OKpyXatLen cpegbl.

B TeyeHune 3 4 nocne uaBneyeHns 06pasLoB M3 EMKOCTU C KUNSLLEerW BOAOW He0DX0aAMMO NPOBECTM UCHbI-
TaHWsi Nof HanpskeHveM. HenocpeacTBeHHO nepef UcnbiTaHuem obpasubl CregyeT U3BneYyb U3 CTEKMAHHON
€MKOCTU M UX NMOBEPXHOCTU NPOCYLUUTL (PUMNBTPOBANbHOM BymMaroi.

McnbiTanua obpasuLoB HeobxoanMMO NPOBOAUTL Ha BO3AyXe MeXAy NNOCKUMW 3reKTpogaMu U3 Hepxa-
BEOLLEN CTanu urnu naTtyHu, paaMep NNocKol 4acTW KOTOPLIX NPEBLILLAET pasMep UcnbiTyeMoro obpasua He
MEeHee YeM Ha 25 MM, U UMEIOLLMMIK 3aKpyrieHe No Kpasam pagumycoMm He MeHee 7 MM. SnekTpoabl AOMKHbI
ObITb YUCTBIMU U HE UMETb PaKoBUH, 06pa30BaHHbLIX 3NEKTPUYECKon Oyroi. Mpumep Takux 3NeKTpodoB Npu-
BeAEeH B npunoxeHuu K.

VMcnbiTaTensHoOe HanpsikeHwe cnegyet nogHuMarth ao 12 kB co ckopocTthio npumepHo 1 kB/c. MNpu 12 kB
HanpsbKeHWe crnefyeT BblOAEPXUBATh HEM3MEHHBIM B TevyeHe 1 MuH. 3onaTopbl cuMTaoT BblOepKaBLUUMU
UCMbITAHWUS, ECIA:

- NpW NogbemMe HanpsXeHUs 1 ero Bbigepxke He Habntoganock Npobos UNKM NepekpbiTMa 06pasyos No
NOBEPXHOCTH;

- TOK YyTeYKM He npesbiwan 1 MA (geicTBytoLee 3Ha4deHue).

8.9.8 NcneiTaHne maTepuana u3onsauMoHHOO Tena Ha 3MeKTPUYECKYH NMPOYHOCTE B HAaNpaeneHun BooNb
ocu u3onsATopa NpoBOAAT Ha AecATu obpazuax anuHon (10,0 £ 0,5) MM, nonyyYeHHbIX NYTEM pa3pes3a U3ons-
TOpa nepneHAWKynsapHo K ero ocu. OTpesky 0b6pasuoB BhIMOMHAKT anMa3sHblM Kpyrom ¢ pasmMepoMm 3epHa oT
200 oo 400 MKM npu ckopocTu pesaHusa oT 20 go 50 Mm/c 1 Npu ckopocTu nogayun ot 2 go 5 mm/c, usberas no-
ABMEHWSA TPELLMH, pacLLensieHnid KOHLOB, oTcrnanBaHnii. Obpasubl ¢ gedektaMu, NonyYeHHbIMK NPK OTpeske,
K UCMbITaHMAM He gonyckatoT. Cpesbl 4OMKHbI ObiTh YACTBIMW U NapannesbHbIMU.

[na n3onsaTopoB, UMELLUX CTEPXKHEBOE UIK TpybuaToe n3onsaumnoHHoe Teno Bonbwnx ouameTpoB, 06-
pasubl MOryT BbITh pa3pe3aHbl NapannensHo OCKM U3onATopa Ans nonyyYyeHus 06pa3uoB MeHbLLMX pa3MepoB,
NOMHOCTBK MOMELLAEMbIX MEXAY SMEKTPoaaAMU.

[MoBepxHOCTM cpe3a HeoOxoouMo 3awnvMdoBaTh MEMKO3EPHUCTOW abpa3snBHOM LUKYPKOM C 3epPHUCTO-
CTbto He Bonee 50 MKM [0 yCTpaHeHWs BUOUMbIX CNefoB pe3ku.

O6pa3subl o4MLWAaoT OT rps3nM M Macen UNsTpoBanbHOM OyMarow, CMOYeHHOW B 3TUTOBOM WS N30MpPOo-
NMUNOBOM CNUPTE, BOPCUHKMN U NbINb YOANAKT CYyXOW KUCTOUKON.

Mepen vcneiTaHnem obpasubl HOPManuU3yioT, ong Yero obpasubl NOMELAKT B TEPMOCTAT U B TEYEHUE
3 4 Temnepartypy nogHMMakT OoT KoMHaTHon go (105 = 2) °C. O6pasubl BbIAEpXUBAKOT NpM Temneparype
(105 + 2) °C B TeyeHue 2 4, nocne 4ero, He OTKPLIBasi ABepLbl TEpMOCTaTa, HEMpepbIBHO NMOHWKAKT Temne-
patypy 4O KOMHaTHOMN.

OnuHy Kaxagoro obpasia namepsitoT ¢ TOYHOCTbI0 40 0,1 MM.
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McnblTaHWs NpoBoasaT B AYenke ¢ TpaHchopmaTtopHbiM macnom no FNOCT 982.

Onsa npoBegeHua UCMbITAHUA UCNOMb3YIOT ANEeKTPOAbl, NOArOTOBMNEHHbIE B cOOTBETCTBUM € 8.9.7. KoH-
TaKT 3NeKTpoaoB ¢ 06pa3LoM OCyLLEeCTBNAETCA NErkMM NogxaTMeM anekTpoaa K Topuam obpaasa.

McnblTaHMA NpoBOAAT NPUY NMaBHOM NogbemMe HanpsKeHUs Co CKOpPOCTL NpuMepHo 2 kB/c go npobos.

ONeKTpUYEeCcKy MNPOYHOCTL OAHOro obpasua BbIYMCNAIT Kak OTHOLLUEHWE HanpsbkeHust npobos (gei-
CTBYWLLEe 3Ha4YeHuWe) K BbicoTe obpasua, u3MepeHHoW ¢ TovHocTeo Ao 0,1 mm. 3a pesynstaT UcnbliTaHWs
NPUHMMAaKT cpeaHee apumMeTnieckoe AecaTn M3MEPEHNIA.

M3onaTopbl CHMTAKT BblOEPXKaBLUMMKW WCMbITAHWE, ecnu cpedHee apudMeTndeckoe 3Ha4dYeHue anek-
TPWYECKON MPOYHOCTU HE MEHEE HOPMUPYEMOrO HACTOSALMM CTaHAApTOM 3HAYeHUs, a MUHMMAarnbHOe 3Hade-
HWe — oTNMYaeTca oT cpegHero He bonee Yyem Ha 15 %.

MpoBepKy 3NeKTpUYecKo NPOYHOCTU TpyBUYaTOro M30MNSALMOHHOIO Tena nonepek BOMOKOH OnpeaensoT
no FOCT 6433.3 ¢ uMNMHAPMYECKMMUW anekTpogaMmu 13 ponbri Ha obpasuax TpyS ¢ hakTMHEeCKOoW TONLWMHON
CTEHKW. TpyObl ¢ TonwmMHON cTeHkn Bonee 10 MM OoOMmKHbI ObiTe 0BpaboTaHbl MexaHU4Yeckn A0 MOMyYeHWs
TonwwmHbl cteHkn (10,0 = 0,5) mm. 3a pesynbTat MCMbITaHWUA NPUHMMAIDT cpegHee apudmMeTndeckoe NATH
M3MepeHui. M3onaTopbl cUnTaT BhiAepXKaBWKUMKM UCMbITaHME, eCNK cpedHee apumeTudeckoe 3HadyeHue
3MEeKTPUYECKON MPOYHOCTU TPyD HE MeHee HOPMUPYEMOro HACTOALLWMM CTaHO4AapPTOM 3HAYeHUs, 8 MUHUMarb-
HOe 3HayeHWe — OTNMYaeTcs OT cpedHero He bonee yem Ha 15 %.

8.9.9 McnbiTaHue Ha noracaHyWe YacTWUYHbIX pa3psigoB B Matepuane U3onsauMoHHOro Tena NpoBOAST Ha
nsaTM 00pasyax M3oNALUMOHHOTIO Tena, M3roTOBMNEeHHbIX M HOpManuaoBaHHbIX cornacHo 8.9.8. MNocne Hopmanu-
3aummK Topubl 06pa3yoB, NpUMbIKaKLLME K aNeKTpoaam, A0MKHbI OblTb MNOKPLIThI TOHKMM CIOeM TOKOMNpoBoas-
e cMas3sku.

MoaroToBneHHbIN 0bpasel, NOMeLLAlT MeXay MIOCKUMUI 3NeKTpodamMu auamMmeTpom He MeHee 200 MMm.
OneKTpoabl NpuKMMaTes K 0bpa3suy ¢ ycunumem.

MepemMeHHOe HanpsiKeHMEe MPOMbLILLNEHHOW YacToThl, Npunaraemoe Kk obpasyy, yBenmuuMsatoT A0 Tex
nop, Noka He NOABATCH BbICOKOYACTOTHLIE paspaabl B obpasue. HanpsikeHune, npunaraemoe k obpasuy, CHu-
AT 00 3HAYEeHWSs, NPY KOTOPOM MpekpallaiTca paspsaabl. 3TO HanpsKeHWe MPUHMMAIOT 3a HanpshkeHue
rnoracaHusl YacTU4YHbIX paspsanoB. M3onaTop cuMTaeTcs BbiAepKaBLlMM UCMNbITAHUEe, eCNK HanpsXeHue nora-
CaHWsa YacTUYHBIX pa3panoB yooBneTBopsAeT TpeboBaHUAM HACTOSILLEro cTaHaapTa.

8.9.10 WcnebiTaHne AByKpaTHEIM paboynM JaBneHeM M3oNsaTOPOoR, MMELLKMX TpyBuaToe n3onsaumnoHHoe
Teno, BHYTPEHHASA NOMNOCTb KOTOPLIX B SKCMMyaTaLuy 3anonHeHa razoBoi U3oNALUMOHHOW cpefjoi nof AaBne-
HueMm Bbiwe 0,05 MIMa, npoBooAT Ha UenbiX U30MATOPAaxX MNPK HOpPMAarbHbIX YCNOBUAX OKpYXatllen cpeabl.
N3onaTopbl, COCTOALLME U3 HECKOMBbKUX FrePMETUYHBIX YacTel, MOryT BbiTh UCMbITaHbl MO YacTaAM.

Monbii M3onNaTop NoABepralT BO3AENCTBUH BHYTPEHHETO rMAPaBNUYECKOro Uy ra3oBoro (Hanpumep,
SFg, renuem) ncneiTatensHOroO AaBrieHus, paBHOMo ABYKPaTHOMY paboyemy AaBMNeHUI0, YKa3aHHOMY B TEXHU-
UYECKNX YCNOBUSIX HA N30MATOP, B TeUeHUe 5 MUH.

MaonaTtop cynTakoT npowenunm UCnbliTaHue, ecrnn Nnocrne CHATUSA UCNbITaTensLHOro AaBneHnsa He obHa-
pPY>XXeHO MeXaHW4YeCcKUX NoOBpeXOeHUIn UNKu paspyLLeHMid U OTCYTCTBYeT yTeuka BoAbl B criyyae, ecrnv U3onatop
UcnbITbiBancs Bogon (cm. [2]).

8.9.11 VcnbiTaHWe Ha repMeTUYHOCTE U30MNATOPOR, MMELLIUX TPyBYaToe N30MALMOHHOE TENO, BHYTPEH-
HAA NOMNOCTb KOTOPbLIX B 3KCNIyaTauuu 3anoriHeHa rasoBOl M30NSALUMOHHOW cpefor Nof AaBleHUeM Bhille
0,05 MIMa, npoBogAT Ha LenbIX U30MATOpPax NpUM HOpManbHbLIX YCMOBUSX OKpyXawlwen cpedbl. MaonaTtopsl,
COCTOSILLME N3 HECKONLKUX repMeTUYHbIX YacTeil, MoryT DbiTb MCMbITAHbLI MO YaCTAM.

3onsTop 3anonHaT NiobbiM NCnonb3yeMbiM B nabopaTopumn MHOMKATOPHLIM ra3oM, Hanpumep, renu-
em. [laBneHve rasa 4O/MKHO COOTBETCTBOBaTL pabodemy AaBneHuto, 3Ha4eHe KOTOporo HeobxogMmo ykasatb
B TEXHUYECKMX YCMNOBUSAX HA M30MNATOP U NOAJEPXKMBATL B TEYEHNE HE MEHEE 5 MUH.

FepMeTUYHOCTL FpaHuL pasgena Mexay W3oMsuMOHHOW 4acTbi M MeTannuyeckuMu gnaHuamm npo-
BEPSIOT B MecTax Hanbonee BEPOATHLIX YTEYEK B MECTAX YNIOTHEHUN B TEYEHWE BCETO BPEMEHUN BbIAEPXKKN
N06bIM AOCTYMHBEIM CNOcOboM, HanpMMep, Macc-CneKTPoOMeTpruYecknM metodom wyna no MOCT 24054.

30onsTOp cUMTalOT BbIAEPXKABLUMM MCMbITAHWE, ecrii B Te4eHne 5 MWH He oDHapyeHbl yTe4ku rasa
(cm. [2]).

MpumeyaHue — T[lo cornaweHno Mexay U3roTOBUTENEM U30NATOPA M U3roTOBUTENEM 0B0pYA0BaHUS, B KO-
TOPOM MPUMEHSETCA U30NIATOP, MOXET ObiTh MPUHAT OPYTOW KPUTEPUIA MPUEMKM, YTO JOMKHO BbITb OTPaXKEHO B TEXHUYE-
CKMX YCMOBUAX HA U3ONATOP.
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8.9.12 WcnbiTaHne Ha CKOPOCTb YTEYKM rasa M3onATopoB, MMewLlwmux TpybyaToe M3onsLuMOHHOE Teno,
BHYTPEHHSASA MOMOCTb KOTOPbIX B 3KCAMyaTauMy 3anofnHeHa razoBol M3oMNAuWOHHOW cpeaon nod gaBrneHuem
eriwe 0,05 MlMa, MoxeT NpoBOOUTLCH HA MakeTax ans M30NATOPOB KraccoB HanpskeHusi 110 kB v BeiWwe.

Mo coobpaxeHuam BezonacHOCTK Nepeq Ha4anoMm UCNbITAHWIA UCMBITYEMbIA 0BpaseL, NogBEpPrakT BO3-
OEeACTBUIO ABYKpaTHEIM pabouum gaeneHuem no 8.9.10 B TedeHne 5 MUH.

W3onsTop, 3anonHeHHbI razom nog pabodvMm faBneHWeM, 3HaqyeHne KOTOPOro AOMKHO DbiTh YKasaHo B
TEXHUYECKMX YCNOBUAX HA U30MSATOP, NOMELLaKT B KOPNYC C MUHUManbHbIM 06beMomM. CxeMaTtuyHo npumep
obopynoBaHus npuBeaeH B npunoxeHun K. B kadyecTse rasa MoxeT ObiTb MCMOMNb30BaH NMiobow nogxoanwmia
ras, Hanpumep SFg vnu renui, aHanU3aTopomM KoToporo obopygoBaHa ucnbiTatensHas ycTaHoBKa.

YTeuky rasza u3 ucnbiTyemMoro obpasua B OKpyXarwLlyto 000nodky M3MepsoT ¢ NMOMOLLBK aHanuaarto-
pa — namepuTtens ytedku. CkopocTh yTeuky paccunteieaoT no FOCT 28210 v ykazbiBawT B 06beMHOM fone
B NpoLeHTax B rog. M3onsaTopel BblaoepKUBakoT B 060MoYKe B TE4EHWE BPEMEHM, 4OCTATOMHOTO AN AOCTOBEp-
HOro onpegeneHnsa CKOpOCTU YTe4Kkn rasa.

N30ns8TOpbl CHMTAIOT BbIAEPKABLUMMM UCMbITAHWE, ECIIM CKOPOCTB YTEYKM ra3a He npeBbllaeT obbem-
Hyto gonto 0,75 % B rog (cm. [2]).

8.9.13 UcnbiTaHue YeTbIpeXKpaTHBIM paboyrM OaBneHUeM U30NATOPOB, UMELLMX TpybuaToe n3onauu-
OHHOE Tero, BHYTPEHHSS NOMOCTb KOTOPLIX B 3KCNMyaTauuu 3anofHeHa ra3oBov WU3onsuUMoHHOW cpefoi nog
gaenenunem Bbiwe 0,05 MMa, BLINONHAT NPy HOPManbHbIX YCNOBUSAX OKpyXatowen cpegbl. McnbitaHmsa nso-
nsiTopoB knaccoB HanpsikeHus 110 kKB 1 Bbilwe MoryT 6biTh NPOBEAEHbI HA MakeTax.

BHyTpeHH00 NonocTb M3onATopa 3anofiHaT BogowW. [laBneHne Boabl NNaBHO yBENUYMBAOT OT HYNA 40
yeTblpexkpaTHoro pabovero AaBneHus, yKazaHHOro B TEXHUYECKUX YCIOBUAX Ha U30MATOP, U BbIAEPXUBAOT
B TEYEHME D MUNH.

W3onaTtop cuMTaloT BbidepKaBLUMM UCMbITaHWe, ecnin Yepe3 5 MUH He NPONCXOANT paspyLUeHnsa U3ons-
TOpa M OTCYTCTBYET yTeYKa BoAbl M3 usonaTopa (cm. [2]).

8.10 UcnbiTaHWe HAa HAAEXKHOCTL NPWU BO3AEACTBUAX, UMATUPYIOLLMX KNMMaTUYeCKUue,
MexXaHU4Yeckne 1 aneKTpuYecKne 3KCnnyaTauuMoHHbIe Harpy3ku

McnelTaHWe Ha HaOeXHoCTb npu BO3JENCTBUSIX, WUMUTUPYROLWKWX KNMMMaTu4eckne, MexaHn4eCckme 1 arek-
TPUYECKNEe IKCNNyaTalMOHHbIE Harpy3kn, pekoMeHayeTca npoBoauTh B CliyHadax NpUMeHeHWA Nnpu NponsBoi-
CTBE M30MNATOPOB HOBbLIX MaTepuanoB U TEXHOMOIMN, He NPOBEPEHHbIX ONbITOM 3KCNNyaTtaynn.

PEKOMEH,D,yEMaH MEeTOAMKa NCMbITaHWMi npueeneHa B NpuUioXxXeHun A.

8.11 MpoBepka NnokazaTtenen HageXHOCTU

8.11.1 MIHTEHCMBHOCTL OTKa30B HEOBXOOUMO MOATBEepKAaTb UCXOAS U3 OMbiTa 3KCMNyaTauun U3onato-
poB. Mo TpeBoBaHU NoTpebuTens U3roToBMTENb LOIKEH JOKYMEHTanbHO NOATBEPAUTh, YTO dhakTudeckas
MHTEHCUBHOCTb OTKA30B M30MNSATOPOB MO ero BUHE He NpeBblllaeT HOPMWPOBAHHOIO 3Ha4YeHus (HanpumMep, Ha
OCHOBaHWM cBeLeHW 06 OTrpy3ke W peknaMaunoHHbIX MaTepuarnoB A W30MATOPOB KOHKPETHbIX TUMOB).

8.11.2 MNokasaTenu HageXHOCTU CneayeT OLUeHUTb Mo pacnpefeneHuo 0TKasos U30NATOPOB BO Bpeme-
HU B NpoLecce 3KCnnyaTauuu nyTeM annpoKcUMauum hakTUYeckoro YMcna oTKa3oB Mo rogam aKcnnyaTtauuu
no HapacTawLeMy UToTy (He MeHee YeM 3a LUeCTb NeT) dyHKUMel BepoaTHOCTM 6e30TkasHoW paboThl.

8.11.3 MzonaTopbl CYMTAKOT BbIAEPKABLUMMMW UCMBLITAHUS, €CNW NOKa3aTenu UX HageXHoCTU COOTBEeT-
cTBytoT TpeboBaHMAM HACTOSILLEero cTaH4apTa U TeXHUYECKUX YCIOBUIA.

9 YkazaHuA no aKcnnyarauum

9.1 TpaHcnopTupoBaHue U XpaHeHUe

9.1.1 YcnoBusi TpaHCNopTUPOBaHUA M3ONATOPOB B YaCTW BO3OENCTBUA MexaHudecknx hakTopoB — Mo
rpynne 1 u C TOCT 232186.

9.1.2 YcnoBusa TpaHCNopTUPOBaHUA U30NSATOPOB B YACTW BO3AEUCTBUSA KNMMaTUYecknx dakTopos — Mo
rpynne 8 TOCT 15150 ons nsonaTtopoB ucnonHenus Y n YXJ1.

9.1.3 TpaHcnopTupoBaHMe N30NATOPOB MOXKET OCYLLEeCTBNATLCA BCEMM BUOAMK KPbITOrO TpaHcnopTa B
COOTBETCTBMN C AENCTBYIOLMMK NpaBuiaMmu nepeBo3ok.

9.1.4 TpaHcnopTMpOBaHue U3onATOPOB B paiioHbl KpailHero CeBepa v TPYOHOAOCTYMHbIE palioHbl cne-
AyeT npoBoauTb B cootBeTcTBMU ¢ TOCT 15846.
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9.1.5 YcnoBusi XxpaHeHWs N30NsaTOPOB UcnonHeHus Y n YXJ1 B 4acTy BO3AEWCTBUS KNUMATUYECKMX dhak-
TopoB — no rpynnam 3, 4, 5 TOCT 15150.

YcnoBua XxpaHeHusa Takke MoryT 6biTe o rpynnam 7 1 9 FTOCT 15150.

Mpw XpaHeHuu no rpynnam 3 1 4 oNycKaeTcsa XpaHUTL M30MATOPLI B YNAKoBKe U3rotoBuTens. MNpu xpa-
HeHWK no rpynnam 5, 7, 9 nzonsaropsl HEOBXOAUMO pacnakoBaThb.

9.1.6 Cpok coxpaHaemocTu no FOCT 23216 — He Bonee Tpex ner.

9.2 TpEGOBaHHﬂ MO KOHTPONK COCTOAHUA U3ONATOPOB BO BpeMA aKCcnnyatTaumum

nepMO,EI,VI‘-IHOCTb KOHTPONA M30NATOPOB BO BpeMA 3KCnnyatauln, KOHTponMpyemMble NoKa3arternu, MeTo-
AObl KOHTPONA U KpUTEPUU NMPUEMKW, a TaKXKe TpeﬁOBaHMﬂ K ONMarHOCTUKE TEXHUYECKOIo COCTOAHUA U30INATOPOB
OOITKHbI ObITb YKa3aHbl B SKCl'Il'IyElTaLI,MOHHOUI AOKyMeHTauun.

9.3 TpeboBaHUA OXpaHbl OKPYXalolWwen cpeabl

TpeSOBaHVIFI no yTunn3aunn N3oATopoB OOIDKHbDbI BbITb YKa3aHbl B SKCI'IJ'IyaTaLWIOHHOI;"I OOKyMeHTauuu.

10 NapaHTUK us3rotoBuUTENs

10.1 WsrotoBuTene rapaHTUpyeT COOTBETCTBME M30MNSATOPOB TpebGoBaHUAM HaCTOSLWero craHjapra B
TeyeHuWe BCero cpoka cnyb6bl mpu cobniogeHuu YyCroBuid TPaHCMOPTUPOBAHWSA, XPaAHEHUA U 3KCAnyaTauuu,
npvBedeHHbIX B PYKOBOACTBE MO 3KCMMyaTauuy Ha M3onaTopbl KOHKPETHLIX TUMOB.

MpeTeH3un noTpebuTtens NPUHUMAaIDT K PAaCCMOTPEHMIO TONBKO NPW HannyYnn BblAaHHOTO N3rOTOBUTENEM
nacnopTa Ha OTrpy304HYI NapTU M30NATOPOB.

10.2 MapaHTUiHbIA CpoK cnyx6bl N30NATOPOB — HE MeHee NATK NeT CO AHA BBoAA B 3KCNIyaTaluunto, HO
He Bonee ceMu fieT C MOMEeHTa X OTIPY3KW NoTpebuTento.

10.3 B TeueHue rapaHTUMHOMO CPOKa WM3roTOBWUTENb ocyllecTBnseT 6e3Bo3Me3gHY 3aMeHy M30MnATo-
pOB, KaK paspylleHHbIX (MOBPEXAEHHbIX), TAaK MU BHELLUHE WUCMPaBHbIX, OTHOCMTENLHO KOTOPbIX YCTAaHOBMAEHO
HapylweHwe TpeboBaHWMi HACTOALLero ctaHaapTa (B TOM YUCMe C MOMOLLbH METOAOB Hepas3pyLUakwLLEro KOH-
TpOns Ka4YecTBa M30NATOPOB MPU MOHTaXe WM B aKCnnyaTauum).
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MpunoxeHune A
(pekomeHgyemoe)

MeToauka UCNbITAHWM Ha HageXHoOCThb Npu BOS,L'[QF!CTBMHX, WMUTUPYHOLWNUX KNUMaTUu4ecKue,
MeXaHUu4eCKue U anekKTpu4eckue sKcnnyaTauyMoOHHbIe Harpy3aku

O6bem BbIGOPKK ANA UcnbITaHU — 10 M3oNaTOpoB, 0TOBPaHHLIX U3 TPEX NapTUI, NpoLeawmnx NpuemMo-cAaTodHble
ncnoltaHusa. KomnnektosaHue soibopku — no MOCT P 50779.12.
WMsonaTtopbl HeobxoQMMo nocneaoBaTeNbHE NoABeEpraTh UCMbITATENBHBIM BO3aencTBnaM cornacHo A.1—A.10.

A.1 NpepBapuTenbHbIe UCNLITAHWUA

A.1.1 WMsonaropel nomewaiot Ha 10 cyT B Bogy Temnepatypon (30 £ 5) °C.

A.1.2 K uzonatopam npuknagelBatoT cregylowme Harpy3kn B LUKNMYECKOW NOCNenoBaTENbHOCTH:

- yneTpaduoneToBoe U3ny4eHne (MogenupoBaHue CONHeYHon paguaunmn, pekomeHayemoe Bo3gencTBue);

- Harpes B CyXOM cOCTOsSHUKM Ao Temnepatypel 80 °C;

- HarpeB B Boge Ao Temnepatypsl 80 °C;

- Bbicokas (He meHee 90 %) BnaxHOCTb (Nap) B codeTaHny ¢ HanbonblwmmM paboyYnM HanpsHKeHNEM MPOMbILLMEH-
HOW 4acToTbl.

[nuTenbHOCTb BO3AENACTBUS KaO0W Harpy3k JOMKHa CocTaBnsATe okono 8 4. Beero kakaplil u3onsaTtop cnegyet
noapepraTe He MeHee YeM [BYM UMKINaMm BO3aeNCcTBUSA (MpUMepHas ONUTENbHOCTb UCNbITaHWI — 64 4). MepepblB Mexay
MPUMNOXKEHUAMM PA3MUYHBIX Harpy30K He JOMKeH npesbiwaTb 1 4.

A.2 UN3onatopel HEOBX0AMMO UCMbITEIBATE LUECTHIO UMKNaMU MeaneHHoro UaMeHeHna TeMNepPaTypbl ¢ UHTepBana-
mu oT muHyc (50 £ 2) °C go nnioc (50 £ 2) °C. MeToguka ucneiTaHui gomkHa cooTteetcTeoBaTte [OCT 26093.

A.3 VMaonaTopkl cnegyeTt UCNbiTbiBaTb OAHOKPATHO MpUnaraemMon MexaHM4eckol Harpyskoi Ha KpydeHue, paBHOWM
He meHee 70 % OT HOPMWUPOBaAHHOTO Pa3pyLUAKLLEro MOMEHTa MPK KPyYeHUN.

A.4 WN3onatopel HeoBX0AUMO WCMbLITEIBATE LIECTLIO LMKNaMU PE3KUX U3MEHEHWIA TeMnepaTtypel ¢ nepenagoM TemM-
nepatypel He meHee 70 °C. VicnbiTaHus M30NATOPOB Ha TepMoydap crnedyeT BeIMONHATL B COOTBETCTBUM C TpeBoBaHUAMM
MOCT 26093.

A.5 VMaonaTopkl HeobXxoanMMO UCMbITEIBATE OAHOKPATHO NpUnaraemMon MexaHn4eckon narnbatowen Harpy3kou, pas-
HOW He meHee 70 % OT HOPMWPOBaHHOW Pa3pyLUAKLLER Harpy3Kku.

A.6 VM3onaTopsb! criegyeT UCMbIThiBaTL NOBTOPHO B criedytollei nocnegoeartensHoct A.2, A5, A4, A3.

A.7 WM3onatopbl 4OMKHbI BblAepKMBaTE B TedeHne 30 MUH UCMbITaTeENbHOE NepeMeHHOe HanpsXeHWe, CoCTaBMsA-
wee He meHee 80 % oOT cpegHero paspaLHOro NEPEMEHHOIO HAaNPAXEHUA B CyXOM COCTOSHUN.

A.8 WMzonatops! (5 wrt.) HeoBxoAMMO VCNBITEIBATE paspyLUatoWen CUNon Ha usrub.

A.9 Maonatops! (5 WT.) cneayeT UCNbITbIBATL paspyLUakLLEen CUNON Ha pacTaKeHWe UMK CxKaTue, B 3aBUCUMOCTU OT
TOrO, KaKoW BUA, Harpy3Kku HOPMUpYeTCs Ans usonaTopa.

A.10 MN3onaTopbl CHUTAIOT BbIAEPXKaBLUMMW UCMBITAHWA, ECMNW B XOAe MCNBITAHUS HW OOWH W30NATOp He Obin no-
BpeXAeH, a nNpu ucnbitaHnax no A.8 n A.9 paspyLueHns NpoM30oLLAK NPY Harpy3kax, He MeHee HOPMUPOBAHHLIX.

B TexHun4ecks oBOCHOBaHHLIX CRy4YasxX WMCMbITaHUS WM30NATOPOB Ha HafeXHOoCTb LenecoobpasHo BeIMOMHATE MO
cneunanbHoW nporpaMmmMe, cornacoBaHHon ¢ notpebutenem. PekomeHOyeTca BKNOYaTh B COCTAB MCMbITAHWIA Ha Hadex-
HOCTb ONpedeneHne nokasatenen CHKEHWA MEXaHUYECKOW NPOYHOCTM U30NATOPOB NOCNe ANWTENEHOW KCMNyaTayum.
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Mpunoxenune b
(o6azaTensHoe)

MeTogouKu onpepeneHua Knacca ruapooGHOCTH 3alLUTHON 060NOYKK

nDVIBEJJ,eHO ABa MmeToga namepeHunsa FM,D,pOCbOGHOCTM NOBEPXHOCTK M30NATOpa: METO pacnblneHna n MeTod Kpae-
BOro yrna. Bbl60p ncnonb3yemMoro Metoga oueHK1 rM,EI,pOCbDGHDCTVI cornacoBbIBaeTcsa C I'IOTDEGMTGJ'IBM.

B.1 MeTtop pacnbineHus

B.1.1 OGopynoeaHue

Heobxogumoe obopyaoBaHne — 3TO YCTPOWCTBO, KOTOPOE MOXET NPOM3BOAUTE MENKOAMCTEPCHLIA TyMaH, Hanpu-
Mep, 0bbl4HaA ByThinka c MynbBepM3aTopoM, HamomHeHHas BodoW. Boja He JormkHa codepXaTb MpUMECEeN, MORLLMX
CpeAcTB, pacTBOPUTENEN U T. A., KOTOPbLIE MOMYT BNUSTE HA MOBEPXHOCTHOE HaTskeHwe Boabl. MOXHO MCMonb30BaTh
BOLOMNPOBOAHYIO BOAY BbICOKOro kadectsa. Ecnu ecTe Kakve-nmbo COMHEHWS OTHOCUTENEBHO Ka4ecTBa BoAbkl, CreayeT Uc-
Monb30BaTh AEUOHU3NPOBaHHYI0 UMW AUCTUANMPOBaHHYH BOAY.

B.1.2 MNpoBeaeHne UcnbITaHUA

MoBEpXHOCTL YACTOrO M3onATopa nnowaasio ot 50 ao 100 cM? HeoBXOAUMO YBNAKHMTE C MOMOLLLIO pacnbInUTens
Boabl (NynbBepM3aTopa), AatoLLero Mernkue kannu B Buae Tymana. Mpu yenaxkHeHun nynseepuaaTop HeobxoamMmo pasme-
CTUTb Ha paccTosaHuK (20 £ 10) cm oT n3onaTopa. OnpbICKMBaHWE criefyeT BbIMOMHATL B TEYEHME BPEMEHHOIo MHTepBana
npogosmkmMTensHocTeio oT 10 go 20 ¢ go cTtaguu, Korga Boda Ha4yMHaeT KanaTk ¢ Kpas pebep (106ok) nzonatopa. OueHKy
rmapocobHocTv cnepyeT npoeoauTs Yepes 10 ¢ nocne 3aBepLUeHns pacnbineHus.

Ha kaxpgom usonaTope oueHky ruapodoBHOCTU cnedyeT BbINONHATL B AEBATM TOYKax (Mo TpWM TOUKW B BEPXHEW,
cpedHen N HWXHEeN YacTax Nno BeicoTe naonartopa).

B.1.3 OueHka

Bcero B cooTBeTCcTBUM C NpeanaraeMon knaccudukaumed ycTaHaBnMBaloT ceMb knaccos rugpodobroctu. Knacce 1
COOTBETCTBYET NonHow rmapodobHocT (BoOoOTTankMeaeMocT1) NOBEPXHOCTY 3aMTHON 06onodkuy, knacc 7 — nonHomn
rmapoUnbHOCTH (CMa4YMBaeMOCTI) 3TON NOBEPXHOCTU.

[ns oueHkn knacca rmapocoBHOCTH MCNONB3YIOTCA ABa BU3yarbHbIX KpUTEPHs:

a) cpopma Kanenks;

0) NpoueHTHasa OoNA CMa4YMBaEeMOl MOBEPXHOCTU.

OueHky knaccoB rMgpodobHOCTU HeoBXoAMMO BbINONHATE MO YCPeAHEHHbIM pesynsratam HabmogeHWin Mckyc-
CTBEHHO YBMaXXHEHHOW MOBEPXHOCTW B PasHblX TOYKax W3OMATOPOB G MCMOMb3oBaHWEM TWNoBbix dhoTorpaduid (pucy-
Hok B.1), onucaHve KoTopbIX NpuBeaeHo B Tabnuue b.1.
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) Knacc & e) Knacc 6

PucyHok B.1 — lNpumepsl noBepxHoCTel ¢ knaccom rugpocobHocT ot 1 oo 6
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B.2 MeToa KOHTaKTHOro yrna

B5.2.1 OBuwee

MeTog KoHTakTHOro yrma npegcTaenaeT cobon WaMepeHue, KOTOPOe BKMIOYaeT OLEHKY KOHTaKTHOro (kpaesoro)
yrna, obpasyloLlerocs Mexay kpaem oguHOYHOM Kannu Bodbl ¥ MOBEPXHOCTLIO TBEpAOro Matepuarna B MOMEHT [ABUKEHWS
dpoHTa Kannu rno noBepxHOCTH (QMHaMUYECKUA KOHTaKTHbIW yron).

O6pasubl ANA NCNBITaHWA, BEIPE3AHHLIE U3 N30NSTOPA, OOMKHbEI BbITh Kak MOXHO Bonee NNOCKUMU, a UX pasmepel
AOIMKHBI NO3BOMNATL HAHECEHWE HE MEHEE TPEX Kanenb Ha OTAENLHLIE YYACTKM NOBEPXHOCTK, NpUNeraloLmMe apyr K Apyry.
Mamepsiemasi NoBepXHOCTL OOMKHA ObITb YUCTOR.

Mcnone3yemas Boga He JOMKHaA codepxaTb NpYMecei, BAUSLWMX Ha NOBEPXHOCTHOE HaTsKeHWe BoAbl (Hanpu-
Mep, NOBEPXHOCTHO-aKTUBHBIE BELLECTBA, PACTBOPUTENN, MacnsaHble ocTaTkv U T. A4.). [NogxoguT AenoHW3anpoBaHHas Boaa.

PekomeHayeMeld o6bem kannu — 50 Mkn. [na wepoxoBaThiX NOBEPXHOCTEN MOXKET NoHaaobuTeea kanna bonee
KpynHoro obbema. YTobbl orpaHnyMTE BO3MOXHOE BMAHWE pa3Mepa Kannu Bogbl, 06bem OomKeH ObiTh Kak MoxkHO bonee
MOCTOSIHHbIM MPU CPaBHEHWW pa3nn4Hbix 0Bpasyos. MoryT ncnonb3oeaTtbeca obbembl Kannu B gnanasoHe ot 5 go 50 mkn.
Manbie o6bembl kKanenb MMEerT NPeMMyLLEeCTBO B TOM, YTO Ha KOHTaKTHbIA Yron MeHblue BnuaeT cuna TaxecTtu. C gpyron
CTOPOHbI, ANA LIePOXOBaThIX MOBEPXHOCTEN M OPYIrMX NOBEPXHOCTEN, KOTOpble MOTrYT UMeTb GonbLUME KOHTaKTHbIE YIIbl
HaTekaHWs U Manble Ymbl OTTeKaHUs, CIIULLKOM Manbli o6beM Kannu genaet u3aMepeHne AMHaMUYECKNX KpaeBbIX YrnoB
oYeHb crnokHbIM. ManeHeknin 06bem kannu Takke Gonee YyBCTBUTENEH K UCMAPEHUI, YTO MOXKET MOBNUATL Ha U3Mepe-
Hue. O6bem oNTUManeBHOW kannu, TakuM obpasom, MOXET 3aBMCETL OT TUNa NOBEPXHOCTW, TEMMNEPATYPLl U BNaXHOCTH
OKpyKarLen cpeas.

M3amepeHve KpaeBbIX YIMOB OOMKHO BbITh BLINOMHEHO B TEYEHWE MUHYThI MOCIe HAHECEHWS Kanin Ha MOBEPXHOCTb.
3710 ocobeHHO BaXHO NPV BbICOKOW TemnepaType OKpyXawllewh cpefbl U HW3KOW OTHOCWUTENBHOW BNaXHOCTU, KOTOpble
YBEMUYMBAIOT CKOPOCThL MCMapeHus kannu. Ecnu uamepeHuWe NpoBOAUTCH B KAMepe C HaChIWEHHLIM BOASHBIM MapoM,
BMUSAHWE UCNAapeHWa yCTpaHaeTcs.

B.2.2 O6opynoBaHue

CyulecTByeT paznuyHoe oBopynoBaHue ANs M3MepeHWsl KpaeBbix yrnoe. Hanbonee npoctoe namepeHvwe npous-
BOOWUTCA C NMOMOLLLIO YBENUYUTENLHOrO npubopa ¢ rpagyMpoBaHHOW CETKON (FOHMOMETpa) 3aKpenneHHoro Ha pame co
LWNpuUeM Ana HAHEeCeHWs Kannu Ha UCMbITyeMbld obpasel. [Opyroii MeTon BKMOYAeT yBeNnWYeHWe Kannu ¢ NoMoLLblo
CBETOBOro NPOEKTOpa (3a Kannen) u NpoeunpoBaHne n3obpakeHust Kannv Ha rpagynpoBaHHbIn oH. MoXeT npuMeHATbCA
obopynoBaHWe, BKIHOYAOLWEE KaMepy, OUCTNEeR N KOMMBbIOTEP AN aHanuza u3mMmepeHui.

5.2.3 U3amepeHue KpaeBOro yrna oTrekaHWs Ha ropUu3oHTaNLHOW NOBEpPXHOCTHU

OueHka rnapochobHOCTM NOBEPXHOCTU NPOU3BOAUTCA NYTEM W3MEPEHWS KPAeBoro yrna oTTekaHus (8,), kak Hanbo-
flee TOYHO oTpaatoLero rngpodobHele CBOWCTBA NOBEPXHOCTU. M3aMepeHre AOMKHO BbiTh BEINONHEHO HA roOpWU30oHTanb-
HOW NNOCKOCTK NyTeM 3abopa Boabl M3 Kanmy C NOMOLLbLI LWNpULa co WKanon (CM. pucyHok b.2) B MOMEHT OTCTYNNeHms
thpoHTa KuakocTu. MiamepeHne B, AOMKHO ObiTh BLINOMHEHO ¢ 0BenX NpoeuMpyeMbIX CTOPOH Kannu. Ha kaxaom n3ons-
Tope OueHKy rMapodobHOCTK cnedyeT BhINONHATE B AEBATH TOYKaX (MO TPW TOYKW B BEPXHEWN, CPeAHEN U HUKHER HacTHax
no BbICOTE M3onaTopa).

KanunnapHyto nuneTky Wnpuua pekoMeHAYETCH AepKaTb NOrPYKEHHOW B Kanmnio BO BPEMS BCETO U3MEPEHWS, YTO-
6bl M36exaTh BUBpaLMA N UCKAXKEHWIA Kannw, KOTOPbIE B MPOTUBHOM CRyvae MOryT NOBMNWSATE HA pe3ynsTar.

Boagyx

Boga

| MoeepxHocTb

PucyHok b.2 — OnpepeneHue yrna otTekaHus (6,) Ha NNOCKOK NOBEPXHOCTU NPW U3BATUAKM BOAEI M3 Kannu

B.2.4 U3mepeHue kpaeBOro yrra oTrekaHUsl Ha HaKIMoHHOW NOBEPXHOCTH

MamepeHwne kpaesoro yrna otTekaHns (0,) Ha HaKMOHHOW NOBEPXHOCTKM NPOBOAWTCH B MOMEHT Hadana ABWMKEeHWs
Kannu no noBepxHOCTWU NpWU NOCTENEHHOM NNABHOM HaKMoHe 3TOW NoBepxHOCTH (cM. pucyHok B.3). Ha kaxxgom nsonatope
OUEeHKY rMopodobHOCTH CriedyeT BhINOMHATE B AEBATW TOYKaX (MO TP TOYKWM B BEPXHEN, CPEAHEN WU HIBKHEW YacTax no
BbICOTE M30NAaTOpa).
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[MoBepxHOCTb

PucyHok b.3 — OnpegeneHue yrna oTTekaHus (0,) Ha HaKNoHHOW NMOCKOCTM B MOMEHT Havarna ABWKeHWS Kannu

B.2.5 OueHka

OueHky ruapodobHOCT HEOBXOAMMO BHINOMHATE MO YCPEOHEHHLIM pe3ynsTataM W3MEepeHui Kpaeeoro yrna oT-
TekaHua (6,) B pasHbix TOYKax W30NATOPOB C NOCMEAYIOLIWM CPABHEHWMEM PE3yNbTaToB C KpUTEPWAMM, MPUBEOEHHBIMW B
Tabnuue b.1.

Tabnuya b.1 — Kputepun ansa knaccudukaumi rmgpodobHOCTM 3alMTHON 060M04KM M30NATOPOB

AapakTepUETHI) rm Knc?(;_:)f)(i- KpuTtepun no meto acnblneHns MeTgpMTKeOFI}iI?;:T?iOFO
ruapogobHocTH Ap putep Ay p Ay
HOCTHK yrna
Tvopodrobran OBpasytoTca TonbKo oTAenbHble kannu. Wx dopma,
NOBEPXHOCTb 1 eCcny CMOTPETb NeprneHOMKYNAPHO K NOBEPXHOCTH,
NpaKkTUYECKW Kpyrnas
> o
OBpasyloTca ToNbKO OTOENbHLIE Kannu. bonbluas 4acTb 8,> 80
2 NOBEPXHOCTK MNOKPLITA KannsiMu, hopma KOTOPbIX, ECIN
CMOTPETb NepneHAVKYNsipHO K MOBEPXHOCTU, BCE eLle
npaBwnbHas, HO OTKIIOHAETCH OT Kpyrmnoi hopMbl
MpomexyToyHas 3 OBpasyloTca ToNbLKO oTOenbHLIE Kannu. bonbluas 4acTb
NOBEePXHOCTb NMOBEPXHOCTK NOKPbITA KannsiMKU HENpaBuITbHOW hopMbl
HabnoparTca Kak oTaenbHble Kanmnu, Tak M BoOsHbIe
4 JOPOXKKM UINW YYaCTKW C BOAAHOWN NMEHKON.
Menee 10 % Habniogaemoit nnowaan NnokpbiTO BOAAHbI- 10°< 0 < 80°
MU JOPOXKKAMU UMK BOASHOW NIEHKOW r
HabntopgarTca Kak oTaensHble Kanmnu, Tak U BogsHble
5 [OPOXKM UKW YHACTKW C BOAAHOW NIEHKON.
bornee 10 %, HO MmeHee 90 % Habnogaemoin nnowaaun
MOKPbLITO BOAAHBIMU AOPOXKKAMM UMW BOAAHOW NIEHKOW
vopodguneHas bonee 90 %, Ho meHee 100 % Habnogaemon nnowagu
MOBEPXHOCTb 6 MOKPbLITO BOAAHBIMU AOPOXKKAMM WU BOAAHOW NIEHKOW
(T. e. HeBoOMbLIWME HECMOYEHHbIE YYacTKU/MATHa/cneabl
o
BCE e HabniopatoTtes) 6,<10
7 CnnowHas BogaHana NneHka Ha Bcer MNOBEPXHOCTU M30-
naTopa (nonHas cMadnBaeMocTb)
MpumevyaHne — [lpuBedeHHble METOOAMKM TapMOHW3UPOBaHbI C METOAAMW OUeHKM rmapodobHOCTH,
cogepxawmumucs B [3].
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MpunoxeHune B
(o6azaTtensHoe)

JononHuTenbHbIe YKa3aHUA NO NPOBeAEHUID UCMbITAHUIA NPU UCKYCCTBEHHOM 3arpsA3HeHUU
¥ YBNaXHeHWU (NnpunoxeHune HanpsaxeHua cnocobamu MO u NTO no FOCT 10390)

B.1 B kauecTBe 3arpAsHsloLLEro BellecTsa HeobxoaMMo NpUMeHATE CreayoLW Ui CocTaB!

- 250 r kepaMmyeCKOM Macchl (HEMTpanbHOE BELLECTBO);

- 1000 r npoTo4HOW BOAkI;

- Heobxogwmoe Ana obecnevyeHns 3a4aHHOro 3Ha4YeHUsl MOBEPXHOCTHOW NMPOBOAVUMOCTM KONMUYECTBO MOBapPEHHOM
conu (NaCl) npoMbILLINEeHHON YUCTOTLI.

[Mpwn aTom cnegyeT NPUMEHATL TOMLKO KEPAMWYECKYD Maccy, UCMONbL3yeMYIo NPy N3roToeneHny hapdgopoBbix U3o-
NATOPOB (MaTepyan Kepamu4eckui anekTpotexHudeckuin, nogrpynna 110—120 no MOCT 20419).

[ns npyroToBNEeHUsi BOOHOW CYCNEH3MK 3arpa3HAIOLLEro BEWECTEA CNeqyeT NPUMMEHSATL BOAY € YAENbHON 3NEKTPU-
Yeckoit npoBoguMocTbio He Gonee 500 MkCm-ecm~" npu TemnepaType 20 °C. Ecnu npoBoaMMOCTb NPOTOYHON BOAbI BhilLe
500 MkCM-cM™~", pekomMeHayeTca Ucnonb3oBaTh AeMUHEPanM3oBaHHYIo BOAY.

Lna nonyyeHus TpebyemMol cTeneHu 3arpsa3HeHus NpenBapuUTensHO cneayeT OnpedenuTb 3HaYeHWe aneKkTpudye-
CKOW MpOBOAMMOCTU NMPUIOTOBIEHHOW CYCNEH3UNM 1 3aTEM 3arpAa3HUTL M30MATOP UMK ero YacTek. Heobxogvmoe 3HaveHue
3NEKTPUHECKOW NMPOBOAUMOCTW JOCTUIAKOT PETYNIMPOBAHMEM KONMYECTBA COMW B CYCNEH3WW.

B.2 W3onATopbl, npegHasHa4YeHHble 018 UCMbITaHWA, 00 HaHECEHWA CNodA 3arpsa3HeHns HeobxoaMMo TLaTenbHo
OYMCTWUTL OT rpsA3M 1 XkuMpa. MNocne o4UCTKM M3oNATOPLI cnegyeT obMbITE CTPYeld BOAONPOBOAHON BOAbLI U BbICYLUNTb.

Ecnu nocne HaHeceHUs Crnos 3arpsa3HeHUs Ha M30nATope HabnoaaeTcd NATHUCTOCTL, NMOBEPXHOCTL U30MNATOpPa He-
06x0QMMO CHOBa OBMbITh M O4UCTUTL. 3aTeM HeOBXOAUMO BLIMOMHUTL OIHO UITU HECKOINBKO MOBTOPHLIX 3arpA3HEHWIA, Kax-
[0€ 13 KOTOPbIX JOMKHO ObITh BHOBL CMBITO. ECnin nocne Takon npoueaypel Ha NOBEPXHOCTW M3onaTopa byoet nony4yeH
CNIOLHOW (pPaBHOMEPHLIN) CINOW, MOXHO MPUCTYNWUTL K UcnbiTaHuAM. Kak npaBuno, 4oCTaTo4HO NOBTOPUTL 3arpsidHeHne
1 CMbIB ABa-TPW pasa, YTobbl NOMy4YnTb MOBEPXHOCTL M30MATOPA, FOTOBYH K MPaKTUYECKW PABHOMEPHOMY 3arpsa3HEHUI0.

B cnyyae ecnu nocne ykasaHHbIX NpoLEeAyp He yOaeTcd OOCTMIHYTb PAaBHOMEPHOTO CrOSA 3arpsasHEeHUs, YUCTYIO
CYXYH0 MOBEPXHOCTL M30MATOPa CrneayeT NpoTepPeTb NOPOLLKOM, NPUIrOTOBRMNEHHBLIM U3 KEpaMUYECcKol Macckl. 3aTem npo-
BOOAT 3arpa3HeHne naondaropa no B.3.

B.3 WM3onaTtopbl HE06X0QMMO NOKPLITH CIIOEM UCKYCCTBEHHOIO 3arpsa3HeHus cnocobom pacnbineHnsa BOOHOW CycneH-
311 3arpA3HAIOLLETO BELLECTBA Ha NOBEPXHOCTE M30MATOPa, NPEABapPUTENBLHO NOATOTOBMNEHHYIO B COOTBETCTBUM C B.2.

HanpaeneHue conna pacnbinuTens cnegyeT oTPerynMpoBaTth Tak, YTobel obecnedynTb 4OCTATOMHO pPaBHOMEPHbIN
CMOW Ha Bcel NOBEPXHOCTW u3onsaTopa. Heobxogumas NNOTHOCTL 3arpsa3HEHUs Ha M30NATOpPe MOXET DbiThk NonyyeHa ny-
TEM MOCIOMHBIX HAHECEHUIA 3arPA3HEHNS.

CpenHsis NMOBEPXHOCTHAA MIOTHOCTh 3arps3HEeHWUs], BbipaKaemas B MWMMIWIpaMmMax Cyxoro BeLlecTBa Ha KBa-
OpaTHBIA CaHTUMETP MOBEPXHOCTW, ONA W30MATOPOB, OLHOBPEMEHHO MPOXOOALNX WCMbITAHWSA, OOMMKHA COCTaBMATb
(3,0 £ 0,6) mr/cm2.

PaBHOMepHOCTL cnos 3arpsa3HeHNs B Npefenax Kaxaoro u3onatopa AomkHa ObiTe TakoBa, YToObl MOBEPXHOCTHASNA
NNOTHOCTL CINOS 3arpA3HeHud B NioboM MecTe NOBEepXHOCTU He OTNMYanack OT CpegHero aHadeHua bonee 4em Ha 25 %.

[MoBEPXHOCTHYH MMOTHOCTL 3arpA3HEHWa y ONpenensioT MyTem AeneHus Macchl 3arpsa3HSIoLLEro BeLecTBa, M,
CUULLIEHHOTO C OMpeeneHHON YacTy NOBEPXHOCTU UCTBITYEMOrO U30MATOPa, Ha NMoLLaAb CYMULLEHHO NOBEPXHOCTH, CM2.

B.4 CteneHb 3arpA3HeHVA UCMbITYEMOr0 M30MATOPa ONPEeaensaoT YAENbHON NOBEPXHOCTHON NPOBOOVMMOCTLIO, 13-
MEepEeHHOW Ha UCMBITyeMOM (MpunoxeHue HanpsbkeHusa cnocobom MTO) mnu KoHTpoNBHOM KM3onATope (NPUNoXeHWe Ha-
npsbkeHna cnocobom ML), HaxooAWEeMCs B OAMHAKOBbBIX YCMOBUSX C UCTIBITYEMbIM.

[MoBEpPXHOCTHYH NPOBOOVMOCTL M30NATOPOBR G BBIMUCASIOT No hopMyne

G = I, (B.1)

roe U — 3HayeHve NpUnoXeHHOTo K U30NATOPY HamnpsiKeHus;
| — 3HayeHWe ToKa YTEeYKM Ha UCMbITYEMOM UMM KOHTPONBHOM K3onaTope (cMm. B.4.1, B.4.2).

YAensHy0 NOBEPXHOCTHYHO MPOBOAMMOCTL CredyeT onpeaensaTb NyTeM YMHOKEHWS 3Ha4eHUs MOBEePXHOCTHOM Mpo-
BOAWMOCTHW CINogA 3arpA3HeHna Ha koaddunumneHT hopMel M3onaTopa, onpegensemeld no MOCT 10390.

YaensHy NOBEPXHOCTHYK NPOBOAMMOCTE CrOSA 3arpsasHeHus Heobxogumo npueecTn K Temnepatype 20 °C no
MOCT 10390.

[Mpw ncnonb3oBaHUKM He MeHee NSATU KOHTPOMNbHBIX M30NATOPOB 00LLee YMCIO M3MEPEeHWI yaenbHOW NOBEPXHOCT-
HOW MPOBOAMMOCTH @ JOMKHO BbiTh He MeHee AecATH, T. €. Ha KaXJOM KOHTPONEHOM U30MATOpe AoNycKaeTcs NpoBoanTh
He Bonee ABYX OTOENLHLIX U3MEPEHWMIA.

M3onaTopel CHATAIOT UMEKOLLUMMKU OOUHAKOBYH CTEMeHb 3arpAsHeHUs, ecnu UX yaenbHasd NoBepXHOCTHAsA NMpPOBO-
anmocTb coctaenseT (0,85—1,15) &, roe & — HOPMUPOBAHHOE 3HAYeHWe ANs UCMbITaHWA.
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B.4.1 lNpn ncnonbs3oBaHMK KOHTPOIbHLIX M3onaTopoB (cnoco® M) obuee YMcno M3MepeHnid a8 OOMKHO BbITb He
MeHee [eCcsTU, NMpyu 3TOM Ha KaXOOM KOHTPOIBHOM M30MSTOpe OOMycKaeTcs NpoBoAMThL He Bonee OByx OTOenbHbIX W3-
MepeHUi .

OnpepeneHue NpoBOAUMOCTM CMNOSA 3arpA3HeHns HeOOXOAMMO NPOBOAUTE HA KOHTPOIBLHBIX M30NMATOpax BO BPeMS
WX HEMPEPbLIBHOIO YBMaXHEHUS 00 COCTOSHUS HACBILEHWA U NMOBTOPATL C LIENbH ONpeaeneHns MakCUMarbHOro name-
peHHoro 3Ha4eHns. Kaxgoe naMmepeHne npoBoaMMOCTH CINOS 3arpsasHEHWA cregyeT NpoBoanTb NYTEM NPUIMOKEHWA K U30-
NATOPY HanpsKeHWsl, cocTaenstoLLero okono 5 kB (adhdekTnuBHOE 3Ha4YeHWe) HA METP AMUHBLI MYTU YTEYKNU, U U3MEPEHNSA
TOKa, MPOTEKaLLero Yepes yBnaXHeHHbI crioi. Mpu aTom HanpsxeHne cnenyeT NpuknaabiBaTh TOMYKOM, 8 TOK YTEYKN
U3MEpPSATb B TEYEHUE HAYarbHbIX NONYyNepuoaoB, Koraa He HabnaaeTcs U3MEeHEHWA ero 3Ha4YeHUs ¥ hopMbl (aMnnNuTy bl
W CUHYCOMOANLHOCTH).

B.4.2 Mpn ncnonek3oBaHWMK UCMbITYEMbIX n3onaTtopoB (cnoco® MT) ux noBepxHOCTHYO NPOBOAMMOCTL onpege-
NSAT NyTeM MPUNOXEHUS TONMYKOM (B MOMEHT HaCbILWEHUA Braroil Crosi 3arpsa3HeHns) WUCMbITaTENbHOIO HamnpsiKeHus,
coctasnatowero (0,8—1,2) ot 50 %-Horo pa3pAagHOro HanpsXKeHWs, M M3MEepPEeHNs TOKa YTeykn B TeueHwe He bonee 0,1 ¢
nocre NpunoXeHusa HanpsXKeHus (0o HaYana pe3koro U3MeHEHUA ero aMnnuTyabl U CUHYCOWAANEHOCTH).

Tok yTeuku no B.4.1 n B.4.2 HeoBxogumo uamepats no FOCT 10390.

B.5 McnbiTyembld M30NSTOP cneayeT YBNnaXHUTe NPy NOMOLLKM reHepaTtopa TymaHa (napa), kotopblil obecneyvnsaeT
paBHOMEPHOE pacnpedeneHve TymaHa no BCEN NOBEPXHOCTWM W30NATopa.

McnbelTaHns HeoBxoauMO NPOBOOUTE B 3aMNoMnHAEMOW TYMaHOM (MapoM) UCTbITaTENbHOW KaMepe UM Ha OTKPbITON
UCMbITATENbHOW NNOLWAaAKe NpKU YBNaXKHEHWM BOCXOAALLMM NOTOKOM napa. B nocnegHem cnyyae ans orpaHvyeHns obb-
eMa BO3gyxa BOKPYr MCMBITYEMOro U30MaATopa v nogaepXaHus crabunbHOCTW YBRaMKHEHWS MOXET ObITb MCMONb30BaH
TEHT U3 NONUATUIEHOBONW MIEHKN.

Mpw NnpoBegeHUM UCMbITaHWIA HAaYaneHas TeMnepartypa u3onsaTopa He A0IBKHAa OTNMYaThCs OT TeMNepaTypbl OKpy-
xawuwen cpegel bonee vyem Ha x5 °C. Temnepatypa OKpyXatoLero Bo3ayxa npu ucneiTaHnax gormkHa Obeite oT 5 °C go
30 °C.

Mpu ycTaHOBKE MCNLITYEMOTO M30MATOPA HA OTKPLITOWM NNollagke TyMaH cneayeT BelpabaTtbiBate B BUAE Napa ny-
TEeM HarpeBaHWs BOAbI B NaporeHepaTope U nogaBaTh K U30MATOPY C Marnoi CKOpOoCThLio Yepea conna bonbLlworo anameTpa.
Conna Heo6xoaMMo pa3mMecTUTh NoA UCTBITYEMBIM U30SISTOPOM Ha YPOBHE MOa, Ha pacCToAHMM He MeHee 1,5 M OT ucnbl-
TyeMoro obbekta. He gonyckaeTca ocylecTBnATE Nnogady napa Ha M30nATop, conna crnenyeT YCTAaHOBUTL Ha HEKOTOPOM
paccToAHWM OT OCK M30MNATOPa M PaBHOMEPHO PaCroNOXUTL BOKPYT HEro. CnbITyeMbli M30MATOp HEODXOAMMO YBaXKHATL
Tak, 4Tobbl BUAMMBIN TYMaH OKpY»Kan ero Bo3aMoXHo 6onee paBHOMEpPHO.

CTabunbHOCTL YBNaXHEHUS OT OMbITa K OMbITY NMPW NPOBEAEHUM UCTBITAHUIA CNeayeT KOHTPONUMPOBaTL XapakTepom
W3MEHEHUS NMOBEPXHOCTHON NPOBOAVMMOCTY BO BpEMEHWU. B nepuop otpaboTki MeToamMKkn UcnbiTaHus HeobxoamMmMo nony-
YUTL ATANMOHHYIO KPUBYIO M3MEHEHWS NPOBOAVMOCTU CrOSA 3arpsi3HEHNA BO BPEMEHM MNPY HEMNPEPLIBHOM YBA&XXHEHWN UC-
NbITYEMOrO M30NATOPa C 3a4aHHOW CTENeHbI0 3arpasHeHusd. [pu NpoBegeHUM UCNbITaHWIA HEOOX0OMMO KOHTPONMpOBaTh
W3MEHEHWE MPOBOAMMOCTU CIOSA 3arpA3HEHMA BO BPEMEHW M CPaBHMBATL C 3TANOHHOWM kpyBoW. [na obecneveHus coena-
OEHUSA U3MEPEHHOI KPUBOW C 3TANOHHOK HE0BXoaUMO perynMpoBaTth pacxod nodaqv napa unv HanpaeneHue cTpyi napa
BOKPYT UCMBLITYEMOrO U3onsaTopa.

[eHepupoBaHWe TyMaHa BOKPYT UCTbITYEMOrO M30NSATOpa CrieayeT NpoM3BoaNTb 40 KOHLIA KaX40ro 0TAENbHOro uc-
NbITaHUA C NOCTOAHHBIM YCTOMYMBBLIM PACXO40M, O YEM MOKHO CYOWTb MO KOHTPOMIO AaBMNeHWs napa.

B.6 Mpw mncnbitanum cnocobom M n3onsaTop ¢ Cyxvm CNoemM 3arpAas3HeHWs, NoOAroTOBMEHHBIA K UCTBbITAHWIO B CO-
oTBeTcTBMM ¢ B.2 1 B.3, HEoDX0aMMO NOMECTUTL B UCMBITATENBHYIO KAMEPY WUIK Ha UCMLITATENbLHYHO NMNOLWAAKY He paHee
YeM 4epes 24 4 1 He no3faHee 36 Y Nocne 3arpsi3HeHus.

OpuH 1 TOT KEe U30NATOpP, 3arpsi3HEHHbLIM METOAOM MPEeaBapUTENbHOMO 3arpa3HeHus], cnegyeT ucnbiTeiBath (yB-
NaXHATb) OAQWH pasa, 3a UCKMIYEHWEM YBIAXHEHWUS NPY U3MEPEHUUN YAENbHOW NOBEPXHOCTHOW npoBogumocTy. [ns cne-
OYIOLLET0 NPUMOXKEHWUA HANPsHKEeHWA (YBNaxHeHUs) HeobXo4UMO MCMONb30BaTh APYrol M30NATOP C TOW XKe CTENeHbio 3a-
rpsisaHeHns. [lonyckaeTca NpoBOAMTL MOBTOPHOE UCMbITAHWE HA OOHOM M3onATope 6e3 CMeHbl CrMos 3arpA3HeHUs, ecnu
nocre npeabiayLLero Bo3AenCcTBUS HANpPsKeHUs (YBNaXKHEHWS) BU3yanbHO HE OTMEYEHO pa3pyLUeHUs Cnos 3arpa3HeHus
W yaensHasi NOBEPXHOCTHAA NPOBOAMMOCTL, MBMEPEHHAA Nepen o4epeaHbIM NPUNOKEHNEM HANPSXKEHUA, OTNMYAETCA He
bonee yem Ha 10 % OT 3Ha4YEHUH, N3MEPEHHOTO Nepes NepBbIM MPUNOXEHUEM HANPAKEHUS.

Pacxon nogaun napa nomkeH BbiTb 4OCTATOMHO BBICOKMM W YCTOWYMBBLIM, YTOBbI MPOBOAMMOCTb CNOA 3arpsa3HeHns
JOCTWINa CBOEro MakCMMarnbHOro 3Ha4yeHus Yepes 8—15 MuH ¢ Hayana reHepupoBaHua napa. MakcumaneHoe 3HadeHve
NpoOBOOMMOCTM CIOSA 3arpA3HeHNs, M3MEepEeHHOE NpW UCMBITaHWK, OOMKHO COOTBETCTBOBATL 3a4aHHOMY 3HAYEHWI0 Yaernb-
HOI NOBEPXHOCTHOI NPOBOAMMOCTH.
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Mpunoxenue I
(obazaTtensHoe)

MeToauKa UCNbITAHUW HA BYFOCTOUKOCTb

1 McnblTaHMa NpoBOAAT HA CYXMX U YACTbIX M30MNATOPax, COBMECTHO CO LUTATHOW 3KpaHHOW (4yro3allMTHON) apMa-
TYPOW, ECMM OHA BXOAMT B COCTAB M30MATOPA, COrNacHO AOKYMEHTALWN N3rOTOBUTENS.

2 WcnblTaHWa NpoBOAAT BO3OEWCTBMEM AYTM NEPEMEHHOr0 TOKa B 3aKphbITON KaMepe MNW Ha OTKPLITOM BO34yXe.
HanpspkeHne nuTaHus gy (HanpshkeHWe X0nocToro Xoaa UCTOYHKMKA) OMKHO obecnedmBaTh YCTORYUBOE rOpeHue ayru.
Mpy UCMbITAHMAX HA OTKPLITOM BO34YXe CKOPOCTb BETpa He AoMKHA NpeBblwaTh 5 M/c.

3 Mpw MCNbITaHUAX N30NATOPLI AOMKHBI HAXOOWTECA B BEPTUKANLHOM MOMOXEHUWA WU OOMKHBI BbiTe CHaBKeHbI
MaKeToOM TOKOMpPOBOAA.

"4 Ons npoBedeHUsl UCMbITAHMIA ONOPHbLIE U30MATOPbLI HUXHUM hnaHUem SomkHbl BbiTb 3aKpenneHbl Ha TOKONPOBO-
[Oduleld onope, M3oNMpoBaHHoK oT 3emnn (pucyHok 1 1). Mexanuyeckasa cuna, paeHas 20 % OT HOpPMUPOBAHHOW MeXaHu-
YeCcKOi paspyLualoLlen cunesl Ha u3rnd, JomkHa BbITe NpUNoXeHa K BepxHemy cnaHuy NoCpeacTBOM U30NALWOHHON TAMM.

1

1 — WKrHa Noasofa Toka; 2 — TOKONpPoBoAsLWas onopa; 3 — WyHa 0TBoAA TOKa,
4 — n3onsAUMOHHAanA nNoacTaeka; P — HanpaBneHWe Harpysku

PHCYHOK 1 — Cxema KpenneHna OnopHOro M30NATOPa N MOHTaXXa TOKONPOBOAALLMX
W TOKOOTBOOALWKMX WWKUH Npy npoeeeHnn UCMbITaHUK

5 Cnocob kpenneHns n3onaTopoB M MakeTa TOKONPOBOAA A0MKeH 0becneynBaTb CUMMETPUYHbINA NOOBOA M OTBOS,
TOKa, U HEBO3MOXHOCTL Nepexoda Ayrv Ha NMOCTOPOHHWE NpegMeThl. TOKOMOABOAALLAA onopa AoMKHA UMEeTh OuameTp
He BbIXOAALLMIA 33 rabapuTtbl HUXHEro hraHua nsonaTtopa. lMogeon Toka AOMKEH OCYLLECTBNATLCA WHaMmu. CeveHne n
cnocob KpenneHus WWH K apMaType W30MATOPOB OOMKHEI obecrnevmBaTe Ux HagexHyo paboTy npy ropeHun oyru.

6 NHuunnpoBaHwe gyri O0MKHO NPOM3BOAUTLCS LIYHTUPOBAHWEM Y4acTKOB uzonatopoB AnvHon 300—350 mm
nposonokon gauametrpom 0,1—0,3 mm (B crnyyae BO3HMKHOBEHWS NMpoGnem npu 3aXWraHuyM Oyri MOXHO MCMONb30BaTb
nnaskui NpoBog Bonbluero anametpa 4o 1 Mm2) ¢ NepexoaoM NPOBOMOKM Ha NPOTMBOMONOXHYIO CTOPOHY. M3onaTopel
KnaccoB HanpsaxeHusa 6—35 KB OomkHbl LWYHTMPOBATLCA MOMHOCTLID. [poBONOKa OOMKHA 3aKpennATbCA Ha 3allMTHOWN
obono4ke 3akpy4YMBaHUEM BOKPYT M30naTopa (Mepexon Ha NpoTMBONONOXKHYH CTOPOHY) B NPOMEKYTKaX Mexay pebpamu n
[omkHa kacaTtbes Kpaes pebep. KoHubl NpOBONOKM A0MKHLI KpENWUTLCS K hrnaHLam M3oNnsTOPoR, a Npy Hanu4Mm 3KpaHHoW
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apmMaTypbl NpoxoAuTe Yepes Hee. B cnyyae McnbiTaHWa M30naTopa ¢ MUHUMAaNbHEIM pa3psaaHbIM paccTosHueM MmeHee 400
MM gormkeH BbiTe obecneyeH MUHMMYM OOMH Nepexod Ha NpoTMBOMONOXKHYK CTOPOHY. Ha cpegHel YyacTu ucnbITyemoro
n3onaATopa cneayeT BhiNOMHUTL NEPEXOM NPOBONOKA Ha NPOTUBOMOMNOMKHYI CTOPOHY C YYETOM BbllUEYKa3aHHOW ANWHBI
LUYHTUPYEMBIX Y4aCTKOB.

[.7 KoHUbI NpOBOMOKM OOIMKHBI KPENUTLCA:

- MPW MOMOLLUW NEHTLI NoNUaTuneHoson ¢ nunknm crnoem no NOCT 20477 wnu neHTbl KNeeBor Ha ByMaXHOW OCHOBE
no NOCT 18251;

- Y BepXHero u3onstopa 3a BepxHWW dnaHel Uckrodas obpaszoBaHWe 3aMKHYTOW NeTNU (NonHbl 0BopoT BOKPYr
3anemMeHTa);

- Y HKHErO 33 HWKHWIA chraHel uckniodaa obpasoBaHue 3aMKHYTOW NeTnu (NonHeI 06opoT BOKPYr arneMeHTa);

- NPW HaNW4YUK IKPaAHHOW apMaTypbl MPOBOMOKa AOMKHA NMPOXO4WTE Yepes Hee C KacaHueM.

I.8 [ina ogMHOYHOrO M3onATopa crnocob KpenneHus MOeHTUYeH rpynne M3onsaTopos.

I9 lMNpoBepka napameTpoB WCMNbITATENbHOW YCTAHOBKM MPOBOAWTCH HA 3aKOPOYEHHbIX TOKOMOABOAALMX LUMHAX.
Mpy NpoBeAeHUM HanaAoqHbIX ONBITOB PErMCTpUpYyeTcs OSUCTBYIOLLEE 3HAYEHME HOPMMPYEMOro ToKa Ha TOKONoABOAA-
KX WinHax. Hanbonbllee MrHOBEHHOE 3Ha4YeHKe ToKa A0MKHO BbITe He Bonee yem B 1,8 pas Bornblue, YeM AelcTByOLLee
3HaYeHWe NepMoaVHECKON COCTaBNALEN.

Mocne npoBepky xapakTepuCTMK MCMblTaTeNbHOMO CTeHAa CHUMAaeTCH 3aKopoTKa.

.10 WMcnbiTaTenbHbIR TOK AOMKEH BbITb NOCTOAHHBEIM B TeYEeHWe BpeMeHU ropeHus ayri. Bo Bpems ropeHus ayru
JonyckalTcs crnefytolwme oTKIOHEeHUS OT 3a4aHHOr0 3Ha4YeHus:

- MakcMMarbHbIE 3HAYEHUA TOKa Ay HE OOMMKHBI OTKNOHATLCA OT 3a4aHHoro 3HaveHus Bonee, Yem Ha nntoc 20 %;

- Npwn BpemeHu ropeHns ayrv 6onee 0,02 ¢ gonyckaeTca BbIXOAWTE 3a NPedenbl BhleyKkasaHHOro onycKka B Teye-
Hue He Bonee 20 % obLuero BpeMeHn Oyru.

.11 B no6om cny4yae nponsBegeHne JeNCTBUTENBHOIO TOKa Ayr 1 BpeMeHu Oyr 4omkHo 6biTh B npegenax £10 %
NpoM3BeAeHWs 3a4aHHbIX 3Ha4eHWI TOKa W NPOOOIMKMTENBHOCTY AYroBoro paspsaa.

.12 PexxuMbl NONUMMEPHbIX ONOPHBIX M30NATOPOB NpuBeneHsbl B Tabnvue 1.

Tabnuya 1 — PexuMbl UCNbITAHUA HA OYrOCTOMKOCTb

RonuuecTen Konun4ecTeo ncnblTaHui AnutensHocT
Knacc Hanpsi:keHus, kB UCNbITYEMbIX ;”; TOB :3;1; OHV(': Tok ayru, KA Boramejz;ﬂ ':(’:
N30MATOPOB, LWT. Ha keoxnom Top AENCTHNA,
3 _ _ _ _
6—35 3 2 50+£05 0,5+0,02
110—750 3 2 20,0+ 1,5 0,2+0,01

.13 MNocne kawOoro BO3AENCTBUA Ay OOMKHBI MPOBOAWUTHCA OCMOTP M30NATOPOB M PErMCTPaLMs NOBPEXOEHUIA C
doTohuKcaLmnen.

I.14 MNocne oCHOBHLIX UCMLITAHUA JOMKHEI BBITE NPOBEAEHLI KOHTPOMNbHLIE UCTBITAHUA B cnedyioller nocnegoea-
TENBHOCTU!

a) [Mocne ncnblTaHna Ha AYroCTONKOCTb A0MHKHO BbiTh NPOBEAEHO WCTbITaHWE pa3pAaHbIM HanpsKEHWEM MPOMBbILL-
NEHHOW 4acToTbl B CyXoM cocTosaHnK cornacHo MOCT 1516.2. 3HayeHne cpedHero paspagHoro HanpsXKeHna JOMKHO ObiTe
He meHee 85 % OT cpefHero paspsaHOro HanpsKeHWs, onpeaeneHHOro Ha Takux e M30MNATopax, He NoABEepraBLUMXCS UC-
MbITAHUIO Ha CTOMKOCTL K BO3AEWCTBMIO CUITOBOW 3NeKTpUYeckoi ayrv. VicnbiTaHns OOMmKHbLI MPOBOAUTLCA Ha M30NSTopax
B TOM BUE M COCTOSHUW, B KOTOPOM OHW HaxoOsaTcA HENOCPEOCTBEHHO MOCNE UCTLITaHMA Ha OyrocTonkocTs. McnbiTaHusa
KOHTpOInbHbIX 06pa3LoB, HE NOABEPraBLUMXCA UCMbITAHWUIO HA CTOMKOCTL K BO3OEWUCTBMIO CUITOBOW 3MNEKTPUYECKOW Ayri,
MOryT BbITh MPOBEAEHbI, KaK 40 UCMbITAHWA Ha AYrOCTOMKOCTh, Tak M OOHOBPEMEHHO C UCMbITaHUAMY 06pa3LoB, noasep-
raBLUMXCH BO3OEWCTBUIO CUITOBOIW 3NEKTPUYECKON YW,

M3onaTopbl 4ONONHUTENBHO UCMLITLIBAKOT B TeyeHue 30 MUH NPUIOXKEHUEM UCTBITATENBHOTO HANPSHKEHWSA, PABHOTO
80 % OT cpeaHero paspsgHOro HanpsHkeHWs Mocne UCMLITaHUIA Ha OYTOCTOMKOCT.

6) MpunoxeHue mexaHWyeckol paspyliatoLein narubarowlei cunel, paeHon 80 % oT HopMUpOBaHHOW n3rubaroLlen
CWMbl B TEHEHWE OOHON MUHYTHI.

[MorpelwHoCTE M3MEPEHNA MEXaHWHECKOW CUMbl AomKHa BbITh B Npegenax £3 %.

McnbiTaTensHylo Harpy3sky ObICTpO, HO NIIABHO MOBLILLAKT A0 3HAYEHWA, paBHOTO 75 % OT HOPMUPOBAHHOTO 3Hae-
HWS ANA JaHHOTO UCMbITaHWS, 3aTeM NaBHO NMOBbILAT A0 HOPMUPYEMOTO 3HaYeHMs (CKOPOCTb Nogbema He meHee 15 ¢,
HO W He bonee 45 ¢) 1 BbIOEPXMBAIOT O4HY MWUHYTY, MOCIEe Yero Harpy3ka CHUMaeTCs.

.15 M3onaTopkl cHATAKOT BblAEPKABLUMMKW UCTBITAHUA, ECMU:

- YCMELHO BblAepanu KOHTPOIbHbIE UCTIbITaHUS;

- COOTBETCTBYHT KPUTEPMAM OLEHKM B COOTBETCTBUM C Tabnuuen M2
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Tadtnuua N2 — Kputepun NpemMK ONOPHLIX M30MATOPOB

KpuTepumn unu npoBoaMmoe ncnbiTaHne KpuTepun oueHku
PasbeauHeHne, paspyLleHne U30naTopa BO BPeMsl UCTbITaHWs He ponyckaetcs
Pa?pyu.leHMe mﬁqx unn pebep, onnaenexHve OLMHKOBAHHbIX NOBEPXHOCTEW CTanb- yT
HOM UNK YYrYHHOI apMaTyphl, OnnaeneHue antoMUHWEBO apMaTypbl
OB6HaxkeHWe cepaeyHuKa He ponyckaertcs

MpunoxeHue MexaHWYECKOW paspyLiatoLlein narnbatowwein cunel, pasHon 80 % ot
HOPMWPOBAHHOW paspyLuatoLlen M3rnbaroLwen cunsl, B Te4EHUE OOHON MUHYTHI

OTcyTCcTBME paspyLleHus

JrekTpuyecknin npobon Mpoboit He nonyckaetea™

*HenomnHbIiA UNK NOMHBIA ANEKTPUYECKUA Pa3psad BHYTPU U30NSALUMOHHOW YacTu UK Mo rpaHuLaM pasgena u3o-
NALMOHHOIO Tena v 3alMTHON 0BOMOYKM.

["16 PacnpocTpaHaTb pesynstaTthbl UCMbITAHWA HA U30NSTOPbI AOMYCKAETCH B COOTBETCTBUM C KPUTEPUAMM, YKa3aH-
HbiMKW B Tabnuue 3.

Tabnuua 3 — Kputepuu pacnpocTpaHeHus 1 Belbopa TUNonpeacTaBuTenen

Knacc
HanpsxXeHusd

Kputepun pacnpoctpaHerns 1 sbibopa TunonpeacraB1Tenei

6—35

PacnpoctpaHeHWe pe3yneTaToB UCNBITAHWIA Ha M30NATOPLI AOMYCKAETCA B CNEAYIOWMX CnydasX:

a) Ha U30NATOPLI C OOHOTUMHOW KOHCTPYKUMEN (0gUHaKoBasi TEXHOMOMMA M3roTOBMEHWS, OQUHaKOBbLIN
marepuar, B TOM YUCINE M30MALMOHHOW YacTu, OAWHAKOBLIA Cnocob 3akpenneHus apMartypbl M3onstopa);
©) No MexaHM4eCcKoW Harpy3ke — Ha U30MNATOPbLI TOrO e Knacca unm bonbLIero Knacca;

B) MO CTPOWTENBHOW BLICOTE — Ha M30MATOPbLI TOW XKE CTPOMTENBLHOW BICOTEI, NMBO MEHbLUEN CTPOU-
TEMNbHOW BbICOTHI;

r) MO KNAaCcCy HanpsiKkeHWs — Ha W30MATOPbLI TOrO XKe Knacca HanpsKeHns, Nbo MeHbLUIero;

4) no chopme, AMaMeTpy 1 KonudecTey pebep, orpaHNYeHNIA Mo PacnpoCTPaHEHWHO HeT.

OpuH TMNonpegcTaBuTens Ans rpynnel 6—35 KB — ¢ BonbLllel cTpoUTENbHOW BLICOTOM U MEHbLUERN pas-
pyLUaoLLEen Harpy3kon u MakcuManbeHOro Knacca HanpsyKeHWs, U pacnpocTpaHeHeM Ha BCe OCTarbHbIE;
€) B cnyvae OTpULaTENbHbIX Pe3ynsTaToB UCMbITaHUIA PACNpPOCTPaHeHe Mo YCNoBUAM NePEYNCIIEHNI
a)—n) HacToAWEen Tabnvubl 4oMycKaeTcs Npy NonoXUTENbHbLIX NMOBTOPHLIX UCTBITAHUSX paHee NpeabsaB-
NEHHOW K UCMbITAHUSAM MapKi M30MATopa M NOMNOXUTENBHBLIX UCNbITAHWAX M30NATOPa CneayoLleild rpynnbl
MO MEXaHWYECKOW HArpy3ke ¢ MakCUmaribHOW CTPOUTENBHOW BbICOTOMN

110—750

PacnpocTpaHeHne pesynsTaToB UCMBITAHWIA Ha M30MATOPLI AONYCKAETCs B CNEAYOLWMX CNyYasx:

a) Ha U30NATOPbI C OOHOTUMHOW KOHCTPYKUMEN (0gUHaKoBas TEXHOMNOTMA M3rOTOBMNEHVH, OQUHaKOBbLIN
marepuarn, B TOM YMCIe M30MALMOHHO YacTu, OAWHAKOBLIA CNOcob 3akpenneHus apMaTtypsl M30saTopa);
6) Mo MEXaHNYEeCKOW Harpy3ke — Ha U30MNATOPLI TOMo XKe Krnacca unv Gonebluero Knacca;

B) NO CTPOMTENBLHOW BbICOTE — Ha U30MATOPL! TOW Ke CTPOWUTENBLHOW BbICOTHI, NMBO BonbLUen CTpou-
TENBHOW BLICOTHI;

r) N0 KNaccy HanpspKkeHWs — Ha W30MATOP TOrO XKe Krnacca HanpshKkeHWa UMnu BbiLe;

4) no dopme, AMameTpy 1 KonuyecTsy pebep orpaHuyeHniA No pacnpocTPaHEHUID HET.

OpuH TMnonpeacTtaeuTene ans rpynnel 110—750 kKB — HanmeHbLlero Knacca HanpskeHUs, HauMeHb-
LWeW CTPOUTENLHONW BhICOThLI, HAMMEHBLLLIEW MEXaHUYECKON Harpy3ku, 1 pacnpocTpaHeHeM Ha BCe
ocTaneHble. [lonyckaeTca McnbiTaHWe Ha MakeTax C NepecyeToM NpunaraeMoin MexaHUYeCcKON Harpyaku
1 pacnpocTpaHeHWeM pe3ynsTaToB UCTbITaHWIA COrMacHO NePeYUCEHNAM a)—T) HacTosALLEeN Tabnuubl;
€) B cny4ae oTpuLaTenbHbIX pe3ynsTaToB UCMLITAHUIA PACNPOCTPaHEHME MO YCNOBUSAM NEPEYNCTIEHMNA
a)—n) HacToALen Tabnuubl 4ONyCcKaeTCa NpY NONOXUTENBbHBIX NOBTOPHBLIX UCMBITAHUAX paHee NpeabaB-
NEHHOM K UCMBITAHUAM MapPKX M30MNSTOPa U NONOXWUTENBHBLIX UCMBITAHUSX M30NATOPA CreaytoLei rpynnbi
Nno MeXaHW4YecKoW Harpy3ke ¢ MUHUMalbHOW CTPOUTENBHOW BbICOTON.

[Mpn cbopHOM KOHCTPYKLMK OONYCKAETCA Nepe3ayeT pesynsTaTtoB UCMbITaHWIA 3NeMeHToB (Moaynen) npu
WX WOEHTUYHOCTW (M3MEHEHWE SKPAHHOW/QyroracAen apmaTypbl MCKIFOYaEeT BO3MOXKHOCTL pacnpocTpa-
HeHus).

Ecnu Bxogawwmii B coctaB cOOpPHOM KOHCTPYKUWKM 3NeMEHT OTHOCKTCA K Knaccy HanpaxeHmns 6—35 kB, 1o
OH AOMmKeH BbITb UCMbITAH Ha NapameTpbl Knacca HanpsaXeHUA cOOPHOI KOHCTPYKUWK
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MpunoxeHue
(obsAzaTentHoe)

PeXuM UMKNOB UCMbITAHUA HA TEPMOMEXaHUYECKYH NPOYHOCTb
MexaHu4eckasa A

cuna
HanpaeneHue NpunoxeHns cunbl
50 % s
HOPMUWPOBAHHON
paspyLatoLwien

CUnbl Ha U3rMG

h 4 \ e
0 I I I I T I I I =
8 16 24 32 40 48 56 64 72 80 88 96 Bpewms,uy
Temnepatypaj
Bo3gyxa, °C

+50 ( ( r

ey

OF—T—T T T T 71T T 7 7171 -
8 16 24 32 40 48 56 64 72 80 88 96 Bpewms,uy
-45
-60 L L
Hanpaenenue 4
MpunoxkeHue cunbl
B «X0nogHom» nepuoge o1 12 oo 24 4
HanpaeneHwue 2 HanpagneHwe 1
MpunoxeHue cunbl MpunoxeHue cunel
B «xonogHom» nepuoge ot 12 no 24 4 B «ropsiyeM» nepwoge oT 12 no 24 y

HanpagneHwve 3
Mpunoxenue cunsl
B «ropayem» nepuoge oT 12 0o 24 4

PucyHok 0.1 — Pexum UMKNOB UCNBLITAHWUIA HA TEpPMOMEXaHUYECKY0 MPOYHOCTb
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MpunoxeHue E
(pexomeHgyemoe)

MeToguka H3MepeHMﬁ napannenbHOCTH TOPUEBbLIX HOBEDXHOCTEI;I cthnaHueB, 3KCUEHTPUCUTETA OCHU
n3onATopa U yrnoBoro OTKNOHeHUA KpenexXHbIX OTBEpCTHﬁI CbﬂaHLl,eB

E.1 WamepeHune napannenbHOCTH TOpLUEBLIX NoBepXxHoCcTel hnaHueB U3onaTopa

E.1.1 UzonaTtop HeobxoaMMO YCTaHOBUTE BEPTUKANbHO W LIeHTPUPOBAThL Ha KeCTKOW BpallarLleincs onope (onop-

HOW NNAUTE) NPY NMOMOLLM MPU3MATUYECKUX BUHTOB M raek U NMPOMEXKYTOYHOW MrockonapannensHon nnnTsl (CM. pUCyH-
km E.1n E.3).

= —L-@-
T/

I E— Vi

P — OTKMNOHEHWE OT FOPUIOHTANBHOM OCU U30MNATOPA; ¢ — OTKNOHEHWE OT BePTUKaNbHOR 0CK MaonaTopa;
€ — 3KCLUEHTPUCUTET 0CK M3onaTopa; h — BblcoTa naonsaTopa

PucyHok E.1

E.1.2 Mo ueHTpy BepxHEro TopLa 13onatopa NpuaMaTUYECKUMU BUHTAMU U TaKaMu Ha KPenekHbIX OTBEpPCTUAX
HeobxoaMmo huKkcMpoBaTh NnockonapanneneHy NMTy U YCTaHOBUTL M3MepUTENbHbIA npubop A (MHAWKaTOp YacoBOro
Tuna c ueHow aenexnusa 0,1 mm).

E.1.3 Tpu BpaLleHn n3onstopa BOKpYr cOBCTBEHHOW OCKM OTMeYaloT Haubonbllee 1 HAUMeHbLLee NoKasaHUusa WH-
aukatopa Ha guameTpe (250 + 3) MM, pasHULy Mexay 3TUMU NOKa3aHWAMKW CHUTAKT OTKITOHEHWEM OT MapannensHoCTH
BEPXHEW WU HWXHEW MIOCKOCTEN chraHuer usonsaTtopa. [JonyckaeTca NpoBepKY OTKIMNOHEHUA MapanienbHOCTA TOpPLEBbLIX
MOBEPXHOCTEW U30NATOPOB BLIMOMHSATE APYTMMIU METoAaMu, obecneqnBaoLmmMmm HeoBXoauMYyH TOYHOCTE U3MEPEHUIA.

E.2 WamepeHue 3KCLIEHTPUCUTETA OCU U30NATOpa

E.2.1 WaonaTop cneayeT ycTaHOBWUTL cornacHo E.1.1 (cm. pucyHok E.1).
E.2.2 o ueHTpy BepxHero Topua M3onATopa NpM3MaTUYeckMMy BUHTAMM U raikaMi Ha KpenexHblX OTBEPCTUSX

HeoOxoaMMOo MKCMPOBAaTL MNocKkonapannensHy NnUTy U YCTAHOBUTL M3MEpUTENbHbIN Npubop B (MHavkaTop YacoBoro
Tuna c ueHow genexdva He Bonee 0,1 mm).

E.2.3 TMpwn BpalleHnn n3onaTopa Ha OMopHOW NAUTe CHUTLIBAKT NokasaHusa npubopa B. 3anuceiBaloT MUHUMAIb-
HOe 1 MaKcuMarnkeHoe 3HayveHus npubopa. PasHuua mexay nony4eHHeIMW 3Ha4eHUAMIN paBHa C. JKCLEHTPUCUTETOM OCK
n3onsTopa naHues OMopHOro U30MNATOPa CYNTAKOT NOMOBUHY PasHOCTM MEXAy nokasaHusamu npubopa e = 0,5¢.

E.2.4 B cnyyae COMHEHWI A B BEPHOCTW NOMYy4EHHOMO 3HAYEHWS IKCLEHTPUCUTETA UCMbITAHWE CrnedyeT NOBTOpUTD,
nepeBepHYB M30MATOP W ONpedenune 3KCLEHTPUCUTET AN NepeBepHYTOro NoNoXeHus.
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B aToM cny4yae 3KCLEHTPUCUTET PacCUUTLIBAKOT Kak CpefHee 3Ha4yeHve AaHHbIX, NONy4eHHbIX NS pasHblX Nonoxe-
HWIA M3onAaTopa.

E.3 WamepeHune yrnoBoro oTKNOHEHUs KpenexHbIX OTBepcTUi dnaHueB

E.3.1 VM3sonatop cnegyeT yCTaHOBWUTL MOPWU30HTarNbLHO, HanpuMep, Ha npuamaTuyeckue onopbl (CM. pUucyHok E.2), ¢
BO3MOXHOCTbIO MMaBHOMO NOBOPOTA BOKPYT OCU.

E.3.2 B pesbboBble KpenexHble OTBEPCTUHA M30MATOpa HEOBXOAUMO BBEPHYTh LIEHTPOBOYHBIE LUTHIPU — BWUHTHI C
xopowo 06paboTaHHbIMW LMMMHAPUYECKMMY XBOCTOBMKaMU (CM. pucyHok E.2).

E.3.3 B 6e3pesbboBbie KpenexHble 0TBEPCTUSA M30NATOpa 3aKpenisaT npuaMatmndeckme 6onThl U rainkmn (CMm. pucy-
HoK E.3) ¢ xopowo obpaboTaHHbIMK LIMIUHOPUYECKMMM XBOCTOBMKAMM.

E.3.4 C ogHoro 13 TopuoB M3onsaTopa AoSKeH OblTe YCTAHOBMNEH HA LIEHTPOBOYHbIE LUTHIPK 3NEKTPOHHBLIN YPOBEHSD;
nnaBHO NOBOPa4YMBas M30NATOP, CNEAYET NPUBECTU YPOBEHL NPUMEPHO B FOPU3OHTANEHOE NONOXEHNE W 3aPUKCMPOBaTL
M30MATOP HENOABWKHO. MNokaszaHua Ha ypoBHE HeoBX0AWMO OBHYMUTE.

E.3.5 Cnenyet nepeHecTv ypoBeHb, HE NepeBopaqyBas ero B NPOCTPaHCTBE HA LEHTPOBOYHbIE LUTHIPW NPOTUBO-
NonoXHoro Topua usonatopa. lNokasaHne ypoBHA ABNAETCA YINOBbIM OTKMNOHEHWEM KpenexHblX OTBePCTUIA hnaHLes .

E.3.6 JluHelHOe 3Ha4eHue YrnoBOro OTKMOHEHUS KpeneXHbIX OTBEPCTUIA (onaHUeB S paccyuThbiBaeTcs No popmyne

s = Dsin(a/2) (E.1)

roe D — AnaMeTp pacrnonoXXeHWA UEHTPOB KPpeneXHbiX DTBEpCTVIVI, MM.

o

R[]

1 — 3NeKTPOHHELIW YPOBEHb; 2 — LIEHTPOBOYHLIE LITLIPW

PucyHok E.2

Mpumeuvanune — [lpn namepeHun no merogam E.1 un E.2 Heobxogumo ybeguTeca, 4To obecneveHa npaBunb-
HOCTb LEHTPOBKM OKPYXKHOCTW KPEMEeXHbIX OTBEPCTUW M30MNATOpa OTHOCWMTEMNBHO OCW BpaweHus nnuTel. C 9TON Lenbio
crnefdyeT UCMONb30BaTk BCe YeTbIPe KPenexHblX OTBEPCTHSA, YCTAHOBUB B HUX NPU3MaTUYecKne BUHTbI U raku (Hanpumep,
Kak Ha pucyHke E.3).

225 20°
3

7
o e
T ] \\\ | |
N E\ !
N\ \\\N || ":h

PucyHok E.3
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MpunoxeHune X
(ob6azaTtensHoe)

AcKN3bl Oﬁp&SU,OB AanAa onpegeneHua agreanmn 3alWMTHON OBOMNOYKM K U3o0NAUMOHHOMY Teny

.1 Obpazel n3onaTopa 1 NPUMEpP MEXaHUMECKOTo 3aXuma ANs 3axBara nenecTka pebpa npu UCnbITaHUAX METo-
[OM OTpbIBa NpUBEAEH Ha pUcyHKe XK. 1.

< 1
e RN i NN

Mpumevanne—L=5-10mm; h=(10 £ 0,5) mm.

o — Yron packpbITus nenecTka; F — cuna; 1 — oTBepcTusA Ans cTaArMBawLux GonToB;
2 — MexaHW4eckur 3axuMm; 3 — M3oNALNOHHOE Teno; 4 — nenectok pebpa 3aWwmnTHOW 060N04KK

PucyHoxk 2.1
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.2 Obpasew naonatopa v npucnocodbneHna Onsa UCnbITaHWiA METOAOM CABWIa NPUBEOEH Ha pUCYHKe XK.2.

Fl 1 2 3 4

sy
“7///4 //

% 7

D

-

F— cuna; 1 — nyaHcoH; 2 — M3onsauuoHHoe Teno; 3 — 3awuTHasa obonodka; 4 — ynop (matpuua)

PucyHok 2.2

.3 O6pasey nzonatopa ANs UCMbITAHWIA METOOOM OTCranBaHus NpUBedeH Ha pucyHke X.3.

F— cuna; 1 — 3awmTHaa obonoudka; 2 — M3onsaUMoHHOe Teno; 3 — OCb BpalleHua

PucyHok 2K.3
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Mpunoxenne U
(pexomeHgyemoe)

Jckuabl 060pyaoBaHUA ONA NPoBeAeHUA UCTIbITaHUA Ha AN dy3nio BoabI

OCKM3 @MKOCTW AR KUNAYeHns npyuBedeH Ha p1UCcyHKe M.1.

100

400
\-—L

700

2

/

180

/j\

4\\ 1Tl

1 — 30Ha KoHAEHCALUMKW, 2 — KOHAeHcaluoHHana Tpybka; 3 — obpasubl; 4 — HarpesaTtens C perynartopom

~N

180

PwcyHok .1
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3CKM3 aNeKTPOAoR AN NMPOBEAEHMS BLICOKOBOSBTHLIX MCMLITAHWIA NOCHE KUMSAYEHUSA NPUBEOEH Ha pUCYHKe .2,

° g
D S
| D

s

2 ' D, I =)
| +
o

®

~J
[~

1

MpumevaHne — D,z (D+25)mm; Dy 2 (D + 14) mwm.

1 — obpa3sel; 2 — anekTpoab!

PucyHok W1.2
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MpunoxeHue K
(pexomeHgyemoe)

Mpumep oﬁopy.qosat-mn anda npoeegeHUA UCNbITaHUA Ha onpendeneHWe CKOPOCTU YTeYKM rasa

3Ockus obopynoBaHWa Ana onpeneneHns CKOPoCcTW YTEYKW rasa M3 nonocTy M3onaTopoB, paboTalowmx nog Aasne-
Hrem, npueedeH Ha pucyHke K.1 (cm. [2]).

[
/il
I

17— repMeTU4Hana kamepa; 2 — W30NATOP, 3anoSfHEHHbLIV ra30M nod AaBneHuem; 3 — BEHTUNATOP; 4 — AaTyuK razoaHanuaaropa

PucyHok K.1
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[1] M3K62217:2012 M3onaTope! NOMMMEpPHbIe BbICOKOBOMBTHbIE AN BHYTPEHHEro U HapYXHOrMo MNpUMEeHEeHUs .
OB e onpefeneHns, METOAbL! UCTLITAHWIA W KPUTEPMU NPUEMKM

[2] MO3K 61462:2007 M3onaTopbl KOMNO3WUTHLIE Monble. M30naTopel repMeETU3NPOBaHHbIE M HErepMeTM3NPOoBaH-
Hble Ang anekTpoobopyaoRaHUA ¢ HOMUHaMNbHLIM HanpsxeHvem 6onee 1000 B. Onpepene-
HWSA, METOALI UCNBITAHUIA, KPUTEPUW NPUEMKIA U PEKOMEHAALMM N0 NPOEKTUPOBAHMIO

[3] IEC/TS 62073:2016  PyKkoBOACTBO MO WM3MEPEHWO MMOpOodpoBHOCT NOBEPXHOCTEN M30MATOPOB. TexHuyeckasi
cneyndukauns
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YOK 621.315.623:678.5:006.354 OKC 29.080.10

KntoueBkie cnoea: N3onsaTopbl NOMMEpPHbIE ONOpHbIE, TEXHUYeCckne TpeboBaHus, NpaBuna NpUeMKn, MeToapl
UCMNBITAHUHA, TEpMOMEXaHU4Yeckas NpoYHOCTb, TMAPodobHOCTE, Anddy3ns Bodbl, NPOOUBHOE HaNpsKeHue,
paspyLaoLwmnin MOMEHT, paspyLlanLwasa cuna, 4yrocTonkocTb
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