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[Ipunoxenue b IIpumepsl onpeieneHns NyTel yTeYKH U 3JIEKTPUYECKUX 3a30POB

BBenenue

HacTosmmii ctaHgapT BXOAUT B KOMILJIEKC TOCYJapCTBEHHBIX CTAHIAPTOB Ha B3PHIBO3AIIMINEHHOE U PYAHUYHOE
MEKTPOOOOpYyIOBaHHE,  pa3padOTaHHBIX  TEXHHMYECKHUM  KOMHUTeTOM 10  cTaHmaptuzammu  TK 403
«B3peIBO3aIMIIIEHHOE W PYAHUYHOE 3JIEKTPOOOOPYI0BAHUEY.

B yactu TpeOoBaHMI K TPEKMHTOCTOMKOCTH M ONpPEAECICHUs MyTel yTeUueK M 3JIEKTPUUECKUX 3a30pOB HACTOS LI
CTaHIapT COOTBETCTBYET MEXAyHapoaHbIM cTaHmaptaM MOK 60079-7 «3nekTpooOopyaoBaHHE B3PHIBO3AIMIUIIIEHHOE .
Yacte 7. 3ammra BUIa e», a B YaCTHM METOJIOB HUCIIBITAHMNA Ha TpeKuHrocroikocrs - MOK 60112-79 «Meton
ONpe/IeICHUs] CPAaBHUTENHHOTO W KOHTPOJBHOTO HWHJIEKCOB TPEKHMHTOCTOMKOCTH TBEPHABIX AJIEKTPOU30JISILIU OHHBIX
MaTepualioB BO BIaKHOU cpene.

[Ipu pa3paboTke HACTOSIIEro CTaHAApTa OBbLTM YUYTEHBI CIEIM(PUUECKUE YCIIOBUS AIKCIIyaTallMd PYyIHUIHOTO
ANIEKTPOOOOPYAOBAHUS B IOJ3CMHBIX BBIPAOOTKAX IIAXT, OOYCJIOBICHHBIE TOBBIMICHHONW  BIAXKHOCTHIO,
TEMIIEPaTYPHBIMHU PEKUMaMU, PSKUMaMH pabOThl OTJEIbHBIX BUIOB 3JEKTPOOOOPYI0BAHUSI.

T'OCYJAPCTBEHHBIN CTAHJAPT POCCUICKOH ®EJEPAIIMN

J1eKTPo0OOpyI0BaHNE PYyIHUYHOE
N300 U, ITYTU YTEYKHU U QJIEKTPUUYECKUE 3A30PbI



TexHuuyeckue TpeOOBAHUS U METOAbI MCIIBITAHUI

Mining electrical equipment. Insulation, leakage paths and electrical gaps.
Technical requirements and methods of testing

JlaTta BBegenust 2001-01-01

1 O6nacTs NpUMEHEHUA

Hacrtosmuuii ctaHmapT pacmpocTpaHsieTcss Ha pyJHUYHOE DJIEKTPOOOOpYyIOBaHUE W yCTAHABIMBAET TEXHUUYECKHUE
TpeOOBaHUST K TBEPABIM ICKTPOM3OJSIIMOHHBIM MaTepuajaM - IUIACTHYECKMM MaccaM (TepPMOPEaKTHBHBIM U
TEPMOIJIACTUYHBIM), TEPMOPEAKTUBHBIM CMOJaM U KOMIIayHJaMm, CIIOMCTBIM IDIACTHUKaM, 3JEKTPOKEpaMUKe,
CIIOJIHBIM W acOECTOBBIM MaTrepuaiaM, K DSJICKTPOHM3OJSIIMOHHBIM JETAIIM M COOPOYHBIM COCJUHEHUSM, K
KOHCTPYKITUSIM DJIICKTPUUYECKON M30JISIHN, TIPUMEHICMBIM B PyJTHHYHOM SIIEKTPOOOOPYAOBaHUH, ITPEIHa3HAUCHHOM
JUISL TIOI3EMHBIX BBIPAOOTOK IIAXT, a TAKXKE YCTAaHABIMBACT TPEOOBAHUS K MyTSAM YTEUKH M DIIEKTPUYECKUM 3a30pam,
METOJIaM MCIBITAHHS AIEKTPUUEC KON H30JISIIU H.

CraHmapT He pacHpoCTpaHseTcss Ha DIEKTPOU30JIAIMOHHBIC MaTepualibl, JeTalldi ¥ COOpOYHBIC €IMHUIIBL,
paboraroie B arpecCHBHBIX cpenax (B aKKyMYJIATOPHBIX OaTapesX, akKKyMyJlsTopax HU T.L.), B CIEIHATBHBIX
ycioBusax (B 00OJOYKAxX IMOJ AaBICHHEM, BaKyyMe WM dJierase M T.I.), @ TaKXKe Ha 3JICKTPOU30JISAIIHOHHBIC
MaTepuaibl, JeTadd U COOPOYHBIC CIWHUIGI PYAHHYHOTO 3JIEKTPOOOOPYIOBaHMS, IS KOTOPOTO TPeOOBaHHS MO
U30JIAIMY, TYTSIM YTEUYKH U DIEKTPUYECKHUM 3a30paM pPErIaMeHTUPOBAaHBI B JPYTHMX CTaHAapTax (Hampumep B
CTaH/apTe Ha B3PBIBO3AIIMTY BHJA € WIM B CTAHIAPTEC Ha B3PHIBO3AINUTY BHIA «HCKPOOE30MacHas SJEeKTpUYecKas
LETTb).

TpeOoBaHUS HACTOSIIETO CTAHAAPTA SIBISIOTCS 00S3aTEIHHBIMH.

2 HopmaTuBHbBIE CCBIJIKH

B HacTos11e M cTaH 1apTe UCTIOIB30BaHbI CCHUIKU Ha CJIEAYIONIUE CTaH JapThI:

I'OCT 4647-80 IInactmaccel. MeTtoa onpenesieHust yaapHoi BsiskocTu 1o [aprm

I'OCT 9359-80 Maccsl mpeccoBoYHbIE KapOaMHUA0- U MeJIaMUHO(pOopMalibaeruiHble. TeXHuuecKue yCaoBHs

I'OCT 10315-75 Matepuanbl 3JI€KTPOU3OJISIIMOHHBIE TBEpAble. MeToapl ompejieieHusl BIAaroCTOMKOCTH U
BOJOCTOMKOCTH

I'OCT 10345.1-78 MartepuaJibl 3J1€KTPOU30JISILIMOHHBIE TBEpAbIE. MeToa oNpeneaeHuss CTOMKOCTH K JIeMCTBUIO
AIIEKTPUYECKON JYyTd Majoro TOKa BbICOKOTO HAMpPsKEHU S

I'OCT 10345.2-78 MarepuaJibl 3JI€KTPOU3OJISIIMOHHBIE TBEpAbIe. MeTo/l OonpeaesieHus] CTOMKOCTH K JI€HUCTBUIO
ANEKTPUYECKON YT MOCTOSIHHOT'O TOKAa HU3KOT'0 HAMPSIKEHU S

['OCT 14254-96 (MOK 529-89) Ctenenu 3aumrsl, odecneurnBaembie oobonoukamu (Koz IP)

I'OCT 15150-69 Mammupl, nOpuOOpbl W JpPyrue TEXHUYECKHe W3Aeaus. VIcTomHeHHWs Ui  pa3IMdHbBIX
KIMMAaTUUYECKUX pailoHOB. Karteropuu, ycloBHs OSKCIUTyaTallud, XpaHEHHs W TPAHCIOPTUPOBAHHUS B 4YaCTU
BO3ECHCTBUS KIIMMAaTUYECKUX (DAKTOPOB BHEIIHEH Cpe bl

I'OCT 15963-79 Uznenus >MeKTPOTEXHUYECKHUE IS PAHOHOB ¢ TponmmyecKuM KimmaroMm. OOIIME TeXHUYECKHE
TpeOOBaHUS M METOIbI UCTIBITAHU I

I'OCT 16962.1-89 (MOK 68-2-1-74) Uznenus sneKTpoTeXHUYEeCKHEe. MeToabl UCNBITAHWN HAa yCTOMYHMBOCTHh K
KJIMMAaTU4€ CKUM BHEIITHUM BO3/Ie HC TBYIOLIMM (paKTOpam

I'OCT 21341-75 IInactmaccel 1 300HUT. MeTo orpeiefieHU s TeIIOC TOMKOCTH o MapTeHcy

I'OCT 27473-87 Matepuansl 3JIEKTPOU3OJISIIMOHHBIE TBEpAbIE. Meron omnpeleneHuss CPaBHUTEIbHOTO U
KOHTPOJIBHOTO MHJIEKCOB TPEKUHT'OCTOMKOCTH BO BJIAXKHOM cpeJie

3 Onpenesienust

B HacTosI1Ie M cTaH J1apTe NPUMEHSIOT CJie IYIOIMe TEPMUHBI C COOTBE TCTBYIOIUMH O PEJIEJICH USIMH :

3.1 mym» yreukm: Kpartuyaiimee paccTOSHHE MO TMOBEPXHOCTH DIEKTPOU3ONAIMOHHOTO MaTephala Mex Iy
TOKOBEIYIIMMH 4YacTMA pPa3HOro TOTEHIMaja WIM MEXJy TOKOBEAylmed ¢ 3a3eMJICHHOW  4YacCThiO
MEKTPOOOOPYI0BAHH A

3.2 exkTpudeckmnii 3a30p: Kparuaiimee paccTosiHue Mo BO3AYXY MEXKIY HEU30JUPOBAHHBIMHU TOKOBELYIIA MU
YacTsIMA pPa3HOro TMOTEHIMAaJla WJIM MEXKJIy HEU30JUPOBAHHOW TOKOBEAylIeH U 3a3eMJICHHBIMU YacCTIMHU
AMEKTPOOOOPYIOBAHU A

3.3 1pekuur: IlocnenoBaTtenbHoe 00pa3oBaHHE TOKOMPOBOASIIMX MOCTUKOB, KOTOpble (QOpMHUPYIOTCS Ha
MMOBEPXHOCTH TBEPAOTrO AEKTPOU3OJSIIMOHHOIO MaTepualia BCJEICTBUE COBMECTHOIO JEUCTBUS AJIEKTPUUECKOTO



HaIpsHKEHUS U HAIMYKS 3arpsi3HEHU M Ha €T0 TIOBEPXHOCTH.
3.4 aaexkTpuueckas 3po3usi: V3HanBanue M30JSIIMOHHOTO MaTepHaia Mo JelCTBHEM AIIEKTPUIECKUX Pa3psiIoB.
3.5 cpaBHuUTeJbHBbII HHAEKC TPpeKUHTocTOliKOCTH (CUT): YncioBoe 3HaueHME MaKCUMAJIbHOTO HATPS)KEHUS B
BOJIbTaX, IPH KOTOPOM MaTepuall BbIAEC PKUBAET Bo3neiicTeue S0 kaneb aeKTpoiuTa 6e3 00pa3oBaHUs TPEKUHTA.

[pumeuanue - Kaxnoe 3naueHne ucbitatesbHoro HanpsokeHust 1 CUT 10mkHO ObITH KpaTHO 25.

3.6 KoHTpoabHBbII HHIAeKC TpekuHrocroiikocTu (KHUT): YUucinoBoe 3HaueHHME KOHTPOJBHOTO HANPSKEHUS B
BOJIbTaX, MPH KOTOPOM MaTepuall BbIAC PKUBAET Bo3neiicTeue S0 Kameab AeKTpoianuTa 6e3 00pa3oBaHUS TPEKUHTA.

3.7 ¢cB0OOOAHBINA AOCTYN MAPOBO3AYLIHOM cpeabl: J[OCTyn mapoBO3MYIIHON CpeIbl U3 UCTIBITATEILHON KaMephl BO
BHYTpPh 000JIOUKH HUCITBITYEMOTO 00pasna 6e3 MpuHy AN TEIbHOTO0 HarHeTaHU L.

4 Texan4yeckue TpedOBaAHUA

4.1 PyaHuuHoe 31€KTpooOOpyI0BaHU € MOXKET UMETh JBAa YPOBHS U30ISALMHU - 1 viu 2.

DneKTpoobopyAOBaHUE C HM3OJAIMENd ypoBHA | JOMKHO OBITh pacCUYMTAaHO I PabOThI TPHU OTHOCHUTEIHHOM
BJIQKHOCTH OKpyxatomeil cpeapl (98 + 2) % (c koHaeHcauuei Biarum) mpu temmeparype (35 + 2) °C u
COOTBETCTBOBATh TPEOOBAHMU SIM HACTOSAIIIETO CTaHAAPTA.

DneKTpooO0OpyAOBAHUE C M3OJAIMEH ypOBHA 2 JOHKHO OBITh PacCUMTAaHO Ui PpabOThI TPHU OTHOCHTEIHHOMN
BJIQKHOCTH OKpyxaroueit cpensl (98 + 2) % npu temmeparype (25 + 2) °C u cOOTBETCTBOBaTh TpeOOBaHUSAM
CTaHJapTOB HA W3OJISILIMIO U3/IEJINil OOIIEero Ha3HaYeHUsl.

OnekTpooOopyI0BaHKE, NpeIHA3HAYEHHOE ISl PaOOThI B yTOJIbHBIX IIAXTAX, JOJKHO UMETh YPOBEHb M30JLUH 1.

4.2 TpeOoBaHuUs K /I KTPOU30JSI HHOHHBIM MaTepHaJIaM

4.2.1 DneKkTpoW30JAIMOHHBIE MaTepuajbl, TMPUMEHSEMbIE JJs  W3TOTOBICHHS JeTajlied PYIHHUYHOTO
ANEKTPOOOOPYI0BAHU S, 10 TPEKUHIOC TOMKOCTH JI0JIKHbl COOTBETCTBOBATh OJIHOM M3 IPYIII, YKa3aHHBbIX B Tabuuie 1.

Tabn HIla 1- COHpOTI/IBHeHI/Ie TPCKUHI'Y U30JIATTUOHHBIX MAaTCPpHUATIOB

I'pynna TpeKrnHrocToiKOCTU CUT HcnbitaTensHoe Hanpsikenue, B | KonandecTBo kanesns, He MeHee
a - 600 100
o 500 500 50
8 375 375 50
2 175 175 50

B Tabnmuue | nmpuBeneHa kiaccupuKanms 3MEKTPOU 30 OHHBIX MarepuaioB o CUT, onpenenseMoMy cortacHO
I'OCT 27473. HeopraHunyeckue H3OJSIIMOHHBIE MaTepUaJibl, HANPUMEP CTEKJIO W KepamMHuKa, HE TMOABEPraroT
TPEKMHTY, T03ToMY uX 3HaueHuss CUT moryt He onpenensatecs. OHU yCIIOBHO OTHECEHBI K TPYIIIE .

[Ipumepnas knaccupukanus WM30MALMMOHHBIX MAaTEPHAIOB MO TPYyNIaM TPEKWHIOCTOMKOCTH TpHUBEJEHA B
NPWIOKEHUU A.

He nomyckaercsi mpuMeHeHHE TMI'POCKONHWYECKUX AMAIEKTPUKOB, UMeEoLMX Biaronoriuomenue 3a 24 y (FOCT
10315) 6onee 2 % (mmdep, Mpamop, IpeBECUHA H T.IL.).

4.2.2 DeKTpOU30ISAIMOHHBIC MaTEpUAITbI IJIsl IETajIei, KOTOPhIE B TIPOIECCE PadOTHI IEKTPOOOOPYIOBAHHU ST MOTYT
IIOJBEPrarbCsl BO3JIEHCTBUIO OYTM NEPEMEHHOIO TOKA, JOJDKHBI MMETh IOYIOCTOMKOCTh B cooTBercTBUM ¢ I'OCT
10345.1.

JlyroCTOMKOCTh  JIEKTPOM3OJSIMOHHBIX MaTepuasoB Julsl JAeTajied, MOABEpPKEHHBIX B Tpouecce paboTsl
BO3/IEMCTBUIO JyTH MMOCTOSIHHOT'O TOKA, 10JKHA oTBe4aTh TpeboBanusiM ['OCT 10345.2.

4.2.3 MexaHnuecKUe XapakTEPUCTHKH TBEPAbIX 3JIEKTPOM3OISALMOHHBIX MAaTEpUaloB, BIMSIONMX Ha WX
(GyHKLMOHAJIBHBIE CBOM CTBA, HAIIPUMEP IPOYHOCTh U TBEPAOCTh, JOJIKHBI TAPAHTUPOBATH UX pa00TOCTIOCOOHOCTE:

a) npu Temneparype He MeHee yeM Ha 20 °C Bblllle MaKCUMaJIbHOW TEMIIEPATYPbI, JOCTUTAEMOM NIPU HOMUHAIbHOM
pexume pabotel, HO He MeHee 80 °C,

0) Ul M30IMPOBAHHBIX OOMOTOK JUIsl BHYTPEHHEH MpPOBOAKU M A Kabene, cTalMOHapHO MOACOEANHEHHbBIX K
AIIEKTPOOOOPYIOBAHHUIO, - IPU MAKCUMAJILHON TEMIIEpaType, BOHUKAIONIEH B HOMIUHAJIBHOM PEXXUME PabOTHI.

VY napuas Bsa3kocTh 1o 'OCT 4647 nomkHa OBITS, KI[)K/Mz, HE MEHEeE, ISl MAaTEPUAIOB:

= KEPAMIMUCCKH X, 1. vvveeerreenuseeensseeensseeansseeensseesnssesasssesseeesssesessssesnssesssssessnssesssssesssseeenns 3
- MJIACTUYECKUX MACC, CIIOMCTHIX TIJIACTUKOB, JIUTHIX CMOJI U KOMITAYH/IOB............... 4
- U30JISILIMOHHBIX I U3TOTOBJICHUS COEIUHUTEIIEN DIEKTPUUECKUX.ceeruevrreernnenannnn 7

JleTtanu U3 CIOMCTBHIX TUIACTHKOB JOJKHBI MTOKPHIBATHCS HETMTPOCKOITMYHBIM JIAKOM C XOPOIIUMH aJIre31OHHBIMU
CBOMCTBaMH.
JleTanu u3 CIOUCTHIX IUIACTUKOB HE JOIMyCKAETCs MOABEPraTh MeXaHU4e CKOW Harpy3Ke, BbI3bIBAIOLICH PaCCIOCHUE



Marepuaa.

TemnocTolikocTh TmactMace mo Maprency (I'OCT 21341) nomkna ObiTh He MeHee 4yeM Ha 20 °C BbImIe UX
HauOoubIIe it paboueil TeMmepaTypebl.

4.2.4 N30n411MOHHbIE YaCTH, U3rOTOBJIEHHBIE U3 MJIACTMACCHI UJIHU IJIACTUH, B KOTOPBIX MOJHOCTHIO MJIM YACTHYHO
yJAaJieH MOBEPXHOCTHBIN CIIOH, JOJDKHBI MOKPHIBATHCS M30JSIIMOHHBIM JakoM, umetoumm 3Hauenne CUT He Huxe,
YeM TMepPBOHAYAJBHBIA CJOH. DTO TpeOOBaHHME HE pacHpoCTpaHseTcss Ha MaTepHallbl, y KOTOPBIX CHSTHE
MOBEPXHOCTHOTO CJIOS HE OKas3biBaeT BiusiHUS Ha 3HaueHue CUT wunm tpeOyemble 3HaUe€HHS NYyTeH YTEUKU
o0ecreunBaroTcs IPYTrUMU YacTsIMH, HE TT0/IBEP K €HHBIMHU TAKOMY BO3/I€ C TBHIO.

4.2.5 Jleranu, M3rOTOBICHHbIE JUTHEM IOJ IAaBICHUEM, MOCJE H3BICYEHHsS U3 (OpPMBI TODKHBI COXPaHSTh
MOBEPXHOCTHYIO IUIEHKY, [0 KOTOPOW MPOXOAUT MyTh YTEUKH, O€3 MOBpekAcHUN. B ciyuae HapylieHHs IUIEHKU
JIOJDKHO BBITIOJTHATHCS TpeOoBanue 4.2.4.

4.2.6 JlomyckaeTcsi TPUMEHEHUE DJIEMEHTOB AJIEKTPOOOOPYIOBaHUs OOIIET0 Ha3HAUYeHUs (IeTaneil, cOOpOUHBIX
euHull, OJIOKOB M dYacTed) NpH pasMelleHMH HX B Kopnycax (00ojoukax), MMEIOIUX 3allUTy OT BHEIIHHUX
BO3neicTBUM He HIKe [P54, 1 coOroie HUM OJTHOTO U3 CIIeAYIOIINX YCIJIOBHI:

a) 2JEeKTpUYECKas U30JIALMS BCTPAUBAEMBIX 3JIEMEHTOB SIBISETCS TPEKHMHTOCTOHKOW cornacHo 4.2.1 (06e3 yuera
TpeOOBaHUN K MYTSAM YTEUKH );

0) BcTpauBaeMble OJHO(A3HBIC ATEMEHTHI pa3MeNatoTcs Ha M3OJSIIMOHHBIX MaHeNsX, IUaTax, MOJACTaBKax M T.II.,
OTBEYaIOMuX TpeOoBanusM 4.2 - 4.3.

JUis pyTHUYHOTO HOPMAJIbHOTO 3JIE€KTPOOOOPYI0BaH U JOMYCKAETCsl MPUMEHEHUE JIEMEHTOB OOIIEro Ha3HaueH usl
B TPOIMYECKOM HUCIIOHEHI U 0e3 COOI0IeH s TpeOOBaHMiA, M3II0KEHHBIX B HACTOSIIEM IMyHKTE.

4.2.7 Jlomyckaercsi IpUMEHEHHE AJIEMEHTOB AJIEKTPOOOOPYI0BaHU I OOIIET0 Ha3HAYCHH S, UCTIONBb3YEMbIX B HETIAX
aBTOMAaTU3alliM, YHOpaBICHUs U 3aIIUTHl (BBIIPSIMHUTENEH, KOHAEHCATOPOB, pE3UCTOPOB, OCBETUTEJBHBIX U
CUTHAIbHBIX JIaMII, paJuoJaMIl, pene, MeYaTHhIX AT U T.0I1.) C JAOMOJHUTENbHON 3allMTOM X OT MPOHUKHOBEHUS
IIBUIM ¥ BOJBI (HalpUMeEp IPH IMTOMOLIH 3J1aCTUUHBIX MPOKJIAI0K, 32 IMBKOM KOMIIAYHAOM WINA T€PMETUKOM U T.IL.). s
MeYaTHbIX IJIaT B KayeCTBE 3alllUThl JONYCKAaeTCsi MPUMEHEHHE U30JIALMOHHBIX JIAKOBBIX TOKPBITUH C
JOTIONTHUTETLHOM 3aIIUTOM OT MEXaHWYEeCKHUX TMOBPEXKJEHUNA TMpPH TOMOIIM 3alIMTHBIX KOXYXOB, IIUTKOB,
IIEPErOpOIOK U T.II.

B atom citydae neyaTtHbie TUIaTHI BRITOJHSIOT 0 TPEOOBAHUSAM, MPEABABISIEMBIM K 3JIEKTPOOOOPYI0BAHHUIO OOIIETO
Ha3HAYeHUS.

4.2.8 Jlonyckaercsi MpUMEHEHHE 3IICKTPOM3ZMEPHUTEIBHBIX NPHUOOPOB OOLIETO Ha3HAYEHUs TpPU YCIOBUM HX
pa3MenieHusi B 000JI0YKE CO CTENEeHbI0 3aIiuThl He Hipke [P54. BonbTMeTpsl, MojkiI0yaeMble K TpaHCpopMaTopam
HanpspkeHust 10 100 B, u ammepmeTpsl, noAkiIOYaeMble 4epe3 TpaHC(PopMaTOpbl TOKA, MOTYT ObITh pa3MEIICHBI B
000JI0YKaX ¢ JTF0O0H MOMyCTUMOMN CTETIEHBIO 3aIIUTHI OT BHEUTHUX BO3ICHCTBU.

4.3 TpeOoBaHus K NYTAM YTeUKH H e KTPUYECKHM 3a30pam

4.3.1 3naueHus TyTeH YTEUYKH 3aBUCAT OT BEIMYMHBI pabOYero HampsLKEHHs, COMPOTHUBIICHHS TPEKUHTY
AIIEKTPOU3OIIALMOHHOTO Marepuana U NpoQuis ero MOBEpXHOCTU. J[MMHA MyTeld yTEeUKH MeX Iy TOKOBEIYILUMH
YJaCTSIMH, a TaK)KE MEX/1y TOKOBEAYIIMMHU YacTAMU U 3236 MJICHHBIM KOPIYCOM JIOJDKHA OBITh HE MEHEEe yKa3aHHOH B
Tabnuie 2 U NPUHUMATECS 110 JTUHEHHOMY HaTpsKEHUTO.

TaOnuna 2 - JlnuHa nmyTei yTeUKH U JIEKTPUUECKUX 3a30POB

CpeHee KBaIpaTUYHOE 3HAUCHUE Hal PSHKEHU S JUTHHA Ty TH YTCHKH JULA TPYIII SCKTPOH 30IALHOH HEIX

MaTepHuajioB, MM 3HeKTpI/I‘IeCKl/Iﬁ
MEPEeMEHHOTO MJIA TIOCTOSTHHOT'O TOKa (CM. I
nprmeuane 1), B pylia Marepuana 3a30p, MM
a 6 8 2
10 (cM. mpuMeyaHue 2) 1,6 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6 1,6
16,0 1,6 1,6 1,6 1,6 1,6
20,0 1,6 1,6 1,6 1,6 1,6
25,0 1,7 1,7 1,7 1,7 1,7
32,0 1,8 1,8 1,8 1,8 1,8
40,0 1,9 2,4 3,0 3,5 1,9
50,0 2,1 2,6 3,4 3,8 2,1
63,0 2,1 2,6 3,4 3,8 2,1
80,0 2,2 2,8 3,6 4,0 2,2
100,0 2.4 3,0 3,8 4,2 24
1250 2,5 3,2 4.0 4.6 2.5

160,0 3,2 4,0 5,0 6,0 3,2




JUTMHA YTW YTEUKH JUIS TPYTI 3JIEKT POU30JIS LI OHH BIX
CpenHee KBagpaTHYHOE 3HAYCHU € HATIPSOKEH sl N
NIEPEMEHHOTO WM MOCTOSHHOTO TOKa (CM. rMaTCp NAIOB, MM DTICKTpHICCIH i
npuvesarme 1), B pyIIia Marepraia 3a30p, MM
a 0 8 2

200,0 | 4,0 | 5,0 | 6,3 | 7,0 | 4,0
250,0 | 5,0 | 6,3 | 8,0 | 8,5 | 5,0
320,0 | 6,3 | 8,0 | 10,0 | 12,0 | 6,0
400,0 8,0 10,0 12,5 16,0 6,0
500,0 | 10,0 | 12,5 | 16,0 | 20,0 | 8,0
630,0 | 12,0 | 16,0 | 20,0 | 25,0 | 10,0
800,0 | 16,0 | 20,0 | 25,0 | 30,0 | 12,0
1000,0 20,0 25,0 32,0 35,0 14,0
1250,0 | 22,0 | 26,0 | 32,0 | 35,0 | 18,0
1600,0 23,0 27,0 32,0 35,0 20,0
2000,0 25,0 28,0 32,0 40,0 23,0
2500,0 32,0 36,0 40,0 50,0 29,0
3200,0 | 40,0 | 45,0 | 50,0 | 65,0 | 36,0
4000,0 | 50,0 | 56,0 | 63,0 | 80,0 | 44,0
5000,0 | 63,0 | 71,0 | 80,0 | 100,0 | 50,0
6300,0 80,0 90,0 100,0 125,0 60,0
8000,0 | 100,0 | 110,0 | 125,0 | 160,0 | 80,0
10000,0 | 125,0 | 140,0 | 160,0 | 180,0 | 100,0

Ilpumeuanus

1 HomuHasibHOE pabouee HampsiyKeH e MOYKeT MPEBbIaTh 3HAaYeHU 1, IPUBEIeHHbIE B Tadiu1e, Ha 10 %.

2 VHneke TPeKUHTOCTOMKOCTH YISl M30JSIM OHHBIX MarepuaioB, MPUMEHIEMbIX B U3JEJIUsIX, padoTalolMX Npy HanpsbkeHusx 1o 10 B,

He OIpeensercs.
3 Ilyru yredku W SJIEKTPUYECKHE 3a30pPbl JUIsl TOKOBEAYIMX YacTel, HaXOIMIMXCS IMOJ Pa3IM4HBIM HAIpsOKEHHEM, HeoOXOAUMO
BBIOM paTh UCXOS U3 OOJIBIEro 3HAYCH sl Hall psDKEHU AL

4.3.2 TokoBenyumie 4yacTH (32 HCKJIIOUEHHEM OOMOTOK 3JEKTPUUECKHMX MAIIWH), KOTOPbIE IMOKPBITHI JIAKOM,
SMaJibl0, OKCHUIMPOBAHBI MM MMEIOT aHAJIOTMYHYI0 00paloTKy, paccMaTpHBAIOT KaK HEHM30JIMPOBAaHHBIC IPH
OIIPENEJICHUN IIyTEU YTCUKH.

[1yTH yTeuku, KOTOpbIE MPEPHIBAIOTCS METAJUIMYECKMMU YaCTAMU, HE HAXOIALMMHUCS 0] HATIPSIKEHUEM, JOJIKH bl
BBIOMPATHECS MO OJJHOMY YYAacTKy C OJHOKPAaTHBIM WM JBYM ydyacTKaM ¢ 1,25-KpaTHbIM 3HAa4€HHEM, YKa3aHHbBIM B
Tabnuie 2.

[IpumMedanue - YYacTKU U30JSLMU IMPUHON MeHee 3 MM HE YUUTHIBAIOT.

[1pu onpenesieHnu MyTH yTEUKHU CIIEAYET YUUTHIBATH BOAYIIHBIE 3a30Pbl TOJIBKO 00jee 3 MM.

433 Ilytu yTedku MeXIQy TOKOBEAYIIMMH YacTAMHM pPa3JIUYHbIX TMOTEHIIUAJIOB JOJAKHBI COOTBETCTBOBATH
3Ha4YEeHMSM, YKa3aHHBIM B TabnuIe 2.

4.3.4 Tlpu BBHIMONHEHUH peOep W KAHABOK Ha IMOBEPXHOCTH ODIIEKTPOM3OJISSIMOHHBIX JETajieid OoIycKaeTcs
NpUHUMAaTh Oojiee HU3KHME MUHMMAJIbHbIE 3HAUEHUS IyTed yTEUKH, COOTBETCTBYIOIME OoJiee BBICOKOW IpymIe
TPEKHUHTOCTOMKOCTH (HAPUMEDP 6 BMECTO 6), IPU YCIOBUH, UTO:

a) peOpa Ha MOBEPXHOCTH HMMEIOT BBICOTY HE MEHee 3 MM M TOJILIMHY, COOTBETCTBYIOLIYIO MEXaHHYECKON
MPOYHOCTH MaTepHaia, Py MUHUMAIbHOM 3HAYeHUU | MM;

0) KaHaBKU Ha TMOBEPXHOCTU MMEIOT TTTyOHMHY 3 MM U IIMPUHY HE MeHee 3 MM;

B) pedpa, BBICTYIIBI U KaHABKH YAAJIEHbI OT TOKOBEAYIIMX YaCTei Ha pPacCTOSHUE HE MeHee 3 MM.

[Ipumeuanue - BbpiCTynbl HaJ MOBEPXHOCTBIO WJIM YIIIYyOJICHHS B MOBEPXHOCTH PAacCMaTpHUBAIOT COOTBETCTBEHHO Kak pedpa wiH
KaHaBKH HE3aBUCHMO OT MX € OMETPHYECKOH (hOPMBL

[1yTn yTeuku TOJKHBI OMPENSIISITHCS C YIETOM NMpHiokeHust b u tabmurbr 2.

[IyTn yTeuku AOKHBI HAXOAWTHCS TIO0 BO3MOXKHOCTH HE B OJHOW IIOCKOCTH, YTO MOXKET OBITh JOCTHTHYTO
BBITIOJTHEHUEM 3aKPYIJICHHBIX pebep, KaHaBOK, BBICTYIOB, CTYICHEK, PACHOJOXKECHHBIX TaKUM OOpa3oM, YTOOBI
W CKJIIOYUTh HEMPEPHIBHOCTH OTIIOK EHHOTO CJIOSA MBUTH. Pauyc 3akpyriienuii 1omkeH ObITh He MeHee 0,5 MM.

4.3.5 JlnvuHa MyTH YTEYKH JUIsl TOKOBEAYIIUX YAaCTEU MO MOBEPXHOCTU DJIEKTPOU3OJISIIIMOHHBIX JETAICH, 3aTUThIX
TBEPACIONIMM 3JIEKTPOU30JISALIMOHHBIM MaTepUaaoM (TEpMOPEAKTHBHBIM KOMIIAYHAOM, CMOJION ) WK MOTPY>KEHHBIX B
MacJo, J0JKHa ObITh HE MEHEE IMOJIOBUHBI 3HAUEHHUH, YKa3aHHBIX B Ta0JIHIIE 2.

4.3.6 JInuHA MyTH YTEYKH 1O TTOBEPXHOCTH W3OJISIIUM >KHUJIBI KaOellss MM MOHTaXKHOTO TPOBOJA, TaJbBaHHUYECKH

cBa3aHHOro ¢ cuwioBoil nenpio U £ 1140 B, mexay HEW30JMPOBAHHBIMU MX YacTAMHU U 3a3¢MJICHHBIMU YaCTSIMHU



00070ukM WM Kabens (HampuMep B SKPaHHPOBAHHOM Kalele - JyiMHa MyTH YTEUYKH MEXJy HEW30JIUPOBAHHON
YaCThIO KUJIBI M DKPAHOM) HE JOJKHA ObITh MEHee MOJYTOPAKPaTHOTrO 3HAUYCHUS JUIMHBI MYTH YTEUYKH, YKa3aHHOH B
Tabuuie 2, 111 COOTBETCTBYIOIIEH TpymIibl MaTepuaioB. s MaTepuanoB HETPEKUHIOCTOUKUX MYTh YTEUKH JOJIKEH
OBITh HE MEHEE MOJIyTOpaKpaTHOTO (a g 1eneid Ha Hanpspkenue 1140 B - ogHOKpaTHOTO) 3HAYEHUS JJIMHBI TTyTH
YTEUKH, YKa3aHHOTO B TaOnuIle 2 /Ui MaTepHallOB IPYIIIHI 2.

4.3.7 V3ons1MOHHbIE eTadl OTAEJIBHBIX TOKOBEAYIIMX YacTel JOKHBI OBITh BBIOJIHEHBI KaK OJHO IEJI0e WU
MEXaHUYECKH PaBHONPOYHO CKiieeHbl. CKJI€EHHbIE IeTal CYUTAIOT KaK OJIHO I1€J10€, €CIM TOKH YTEUKH MPOXOMST 110
UX BHeIIHeH noBepxHoctu (cM. pucyHku b.11 u b.12).

KneeBble coeqHEHN S JOJKHBI PACIIONaraThes TaK, YTOOBI UCKIIIOYAACh BOZMOXKHOCTH MPOXOXKJACHUS BIOJIb HUX
TOKOB yTeuku (cMm. pucyHok b.13). Jlomyckaercst pacrioyio)KeHHEe KJIEEBbIX COCAUHEHUUN BIOJL MyTeH YTEUKH TPH
YCJIOBUH, YTO KIJIEAIIMHA COCTaB MMEET TPEKMHIOCTOMKOCTh HE HUYKE TPEKMHIOCTOMKOCTH CKJIEHMBAEMBIX JAETalied U
COEIMHEHNE BBITIOJIHEHO 3aTI0/THII0 C TIOBEPXHOCTHIO JIeTaseil 6e3 pakoBHH, B3AyTHI, TPELUIUH U T.1I.

4.3.8 Jlonmyckaercs CThIKOBKA M30JISILIMOHHBIX JI€TaJiel, HEMOABIKHBIX OTHOCUTEIBHO JPYT Apyra, 0e3 CKiIeuBaHUs.
[Tpu 5TOM CTHIKHM HE CYMTAIOT MPOBOJAHUKAMH, €CJIH CTHIKyeMbIE JIETaJId HAXOAATCSA B JOMOJIHUTEIBHON 000JI04Ke CO
CTENEHBI0 3AIIUTHl OT BHEUIHUX BO3JeHcTBMIA He HHUXke IP54 M MOBEpXHOCTH CTBIKOB JOCTYIIHBI JUISl YCTpaHEHUS
3arpsi3HEHUH Mpu NpoUIAKTUYECKUX OCMOTPAX.

IIpumeuanue - [IyHKT He pacpocTpaHsAETCA Ha H30JALM IO MEKIY TOKOBEAYIIIMM U U 3a3€ MJIEHHBIM U 4aCTSIMU .

4.3.9 DnekTpuuecKue 3a30pbl MEKAY TOKOBEAYIIMMH YacTSIMU JIOJKHBI COOTBETCTBOBATh 3HAUYCHUSIM, YKa3aHHBIM B
Tabnuie 2.

DJeKTpUYEeCKUEe 3a30pbl ONPEACIAIOT KaK (QYHKIHIO paboyero HampsHKeHUs, OTOBOPEHHOTO HM3rOTOBUTEIIEM
obopynoBanus. B ciydae, korma o0OpyJoBaHME PacCUMTAHO Ui JUaNa3oHa WIW Ui HECKOJbKUX HOMUHAJBHBIX
HaMpsDK EHUM, BBIOOD AIMEKTPUUECKUX 3230POB OCYIIE CTBIISIIOT 10 MAKCUMAJIBHOMY U3 3HAYCH U

DIEeKTPUUECKUE 3a30Pbl MEXAY TOKOBEAYIIMMH YacTSAMHU U 3a3¢MJICHHBIM KOPITYCOM JOJDKHBI BBIOMPATHCS MO
JIMHE MIHOMY HaIl pshK CHUIO.

[Ipu onpenenieHny BETUUMHBI AIEKTPUUYECKOTO 3a30pa HEOOXOAMMO PYKOBOJCTBOBAThCS pucyHkamu b.15 u B.16.

4.3.10 Ilytu yTeuku U 3IEKTPUYECKHE 3a30pbl B MPOIIECCE IKCIIyaTalliy 3JIEKTPOOOOPYIOBAHUS HE JOKHBI
CHMJKAThCS HUJKE HOPMHUPOBAHHBIX MOJ BO3ACHCTBHMEM MEXaHMYECKHUX HATPy30K, HArpeBa, BUOpalMii, COTpsICEHUl, a
TaKXKe 3JIEKTPOJMHAMUYECKUX YCUIN I, BO3HUKAOIINX ITPU KOPOTKUX 32 MbIKA HU SIX.

5 MeToanl HCNBLITAHUT

5.1 HcnblTaHus pyIHUYHOTO 3JIEKTPOOOOPYJIOBAHUS MO HACTOAIIEMY CTaHIApTy MPOBOISAT aKKpPEAUTOBAHHBIE
U CIIBITaTeIbHbIE OPTAHU3AIM U C LEJIBI0 MPOBEPKH COOTBETCTBUS JIEKTPOU30JISILIM OHHBIX MAT€PUAJIOB U KOHCTPYKI[UI
M30JISIIM U TPeOOBAHU SIM TPEKUHIOCTOMKOCTH M CTOMKOCTH K BO3/ICH CTBHIO BIQKHOCTH BO3IyXa.

5.2 Onpenenenue TPEeKMHI OCTOMKOCTH

5.2.1 OmpeneneHue TPEKUHIOCTOMKOCTH - B coorBeTcTBUM ¢ TpeOoBanusmu ['OCT 27473 mo MeTtonuke,
NpUBEACHHON B 5.2.4 HACTOAIIEr0 CTaHAAPTA.

Meto OCHOBaH Ha OMNpeJeCHUU HANPsSDKEHUs, TPU KOTOPOM I1OCe HaHECeHHs Ha MOBEPXHOCTh oOpasua 50 unu
100 kamenp SNEKTpPOJMTa HEe HabOmOgaeTcs 0Opa3oBaHME TPEKHMHra W TIyOMHA 3pO3UM HE MPEBBIIIAET 2 MM, U
MpeHa3HAYCH JUIS KJIACCU(PUKAITUY TBEPJIBIX SJICKTPOH30JIS M OHHBIX MATEPHAIOB IO TPYITIAM.

522HUcnsiTyeMblt 006pa3en

Ha o0pasme MOXXHO HCIONB30BaTh JIFOOON MIOCKMK Y4acCTOK C JOCTATOYHON MOBEPXHOCTHIO, YTOOBI BO BpeMs
UCIIBITAaH U DJIEKTPOJIUT HE MOT CTeKaTh C KpaeB oOpasia. PekoMeH IyloTcs MJIOCKHE YYacTKH pa3MepoM He MeHee 15
" 15 mm. Tommunaa oOpa3siia 10DKHA OBITH HE MEHEe 3 MM; €€ 3alUChIBAIOT B TPOTOKOJIC M CITBITAH UM .

[Ipu ucnipITaHUM MOKPBHITUH MOCTEAHUE JOJKHBI HAHOCUTHCSI HA METANIMYECKYIO MOAJI0KKY (IUTACTHHY) pa3MepoM
100 " 100 mm.

TonmmHa NOKPHITHS TOMKHA OBITH HE MEHEE 3 MM.

[ToBepxHOCTH 00pasiia A0KHA ObITh: YUCTON 0€3 MBUIH, TPSA3U, CJIE0B MaJiblieB, CMa3Ku Ipecc-(hOopMBbl, Maciia Win
IpYTHX 3arps3HUTENiel, KOTOpble MOTYT TMOBJUATH Ha pe3yibraThl HcmbITaHui. Heobxomumo cobmronath
OCTOPOKHOCTh TPHU OYHCTKE OOpa3la, YToObl YCTpaHMTh HaOyXaHWe, pa3MsArdeHHe, 3HAYUTETbHOE MOBPEXKJICHUE
MOBEPXHOCTH WJIM JIPYTHE€ HApYyIIeHWS Matepuana. MeToauka OYHCTKH JOJDKHA OBITh yKa3aHa B IPOTOKOJIE
WCIIBITAH UM

[lepen ucneiTanueM 0Opasiibl AOJDKHBI OBITH BBIAEPKaHBI B TeueHHE 24 4 B HOpManbHbIX ycioBusx mo OCT
15150.

523 UcneiTaTenbHas annaparypa



5.2.3.1 Dnexmpoowi
JIBa MJIaTMHOBBIX JEKTPOJA C IPAMOYTOJIBHBIM MMOTIEPEYHBIM CEUEHUEM S5 ~ 2 MM, OJIMH KOHEIl Cpe3aH MO/ yrioM
30 ° (pucynok 1). Cpe3aHHBIN Kpaii JOIKEH OBITh CIIETKA 3aKPYTJICH.

2
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Pucynoxk 2

1 - IaTHHOBEIA 3JIEKTPO.; 2 - MEIHBIA YIUTHHUTENb; 3 - ONOpa; 4 - KOHEI[ KarelbHI LB, 5 - 00pa3ern

DAeKTpOAbl JOKHBI OBITh YCTAHOBJICHBI CUMMETPHYHO B BEPTUKAIHHOW IIIOCKOCTH, CYMMApHBIH Yroa Mexmy
HUMH J0JKEeH ObITh paBeH 60 °. [loBepXHOCTU Cpe30B 3IEKTPOIOB JOKHBI ObITh BEPTUKAIbHBIMU U yJIaJIEHBI IPYT OT
JIpyra Mo IUIOCKOM TOpPH30OHTaIbHOU MmoBepxHOCTH oOpasua Ha (4,0 + 0,1) mm (pucyHok 2). HaxumHoe ycuime
Ka)KJI0r0 3JIeKTPOJ[a Ha MOBEPXHOCTh o0pasna AomKHO cocTaBiarh (1 + 0,05) H. Cxema ycTaHOBKH 3J€KTPOAOB Ha

oOpa3siie mokasaHa Ha puCyHKe 3.
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1 - IIaTHHOBBIN MEKTPOI; 2 - METHBIN YIJTMHUTEIb; 3 - ONOpa; 4 - KOHEI[ KaleJbHHUIIBL 5 - 00paselr; 6 - U30JIAIMOHHAs TPYOKa; 7 - Ipy3

-
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Pucynok 3 - O6pasen ucreITaTeIbHOTO yCTPOMCTBA

HDpumeuanue - Korma mms MomenwpoBaHWS YCIOBHH PabOTHI BMECTO IJATHHBI HCIIONB3YIOT KaKOW-THOO OPYyrod MeTaill, eTo
YKa3bIBAIOT B IIPOTOKOJIE HcnbIranuii. [lomydeHHBIe TpH 3TOM pe3ynbTarsl He cieayer o6o3Hadats CUT nmu KUT.

5.2.3.2 Ucnvimamenvhas yenw

K snextpomam creayeT mpuKIaasBaTh CHHYCOUIATHHOE HampsbkeHue dacTtorod 48 - 60 I'u, u3MeHstomnieecs B
npenaenax 100 - 600 B. MomHOCT, MCTOYHMKA THMTaHUSA JT0JDKHAa ObITh He MeHee 0,5 kBxA. OcHoBHas cxema
MOKa3aHa Ha PUCYHKE 4.



[lepeMeHHOE CONIPOTHBIEHUE MTO3BOJISET YCTAHABIMBATh TOK MEX 1y KOPOTKO3aMKHYThIMU 3j1ekTpoaamu (1,0 +0,1)
A; HanpsDKEHHE Ha BOJBTMETPE IPU ITOM HE JOJDKHO CHIKaTbes Oosee yeM Ha 10 %.

3amuTHOE pere B MCHBITAaTeIbHON cxeme OyaeT cpabarbiBath, Korga Tok 0,5 A uam Oosnblue OyaeT NpoTekarh B
TeueHue 2 c.

Tp1
3 K11 1
1 - BBIKJTIOYATENb; 2 - UCTOUHUK NepeMeHHoro Toka Ha 100 - 600 B; 3 - 3anmrHoe peiie; 4 - nepeMeHHbI pe3UCTop; S - 3JIEKTPOALL 6 -

oOpazen
PucyHok 4 - O6pa3er ucIbITaTeIbHON CXEMBbI

5.2.3.3 Kanenvnuuya
[ToBepXHOCTh MEXIY AIIEKTPOJAMH CMAUMBAIOT KaIlJISIMH MCHBITATEIBHOTO pacTBopa ¢ uHTepBaiamu (30 + 5) c.
Kammm nomxHbl majarte B CEpeIMHY PACCTOSHUS MEXITY dekTpogaamu ¢ BeicoThl 30 - 40 Mm. Macca karim g0k Ha

+5
ObITh 25 ~ wmr. Ilepen kakaplM HCTIBITAHUEM WUIJy WM APYroe MPHUCIOCOOJICHHE ISl MOJavM Kareslb OYUINAIOT U
BEBIIIYCKAalOT AOCTATOYHOC KOJUYCCTBO Kall€lib, yTOOBI 00€CIEeUnTh MNpaBUWIbHYI0 KOHLCHTpAlWIO HUCIIBITATCIIBHOI'O
pacTBopa.
[Ipumeuanus
1 Korma wucmsITaTeTBHBIT pacTBOP OCTacTCs Ha WIVIE TOCIE MCIBITAHUS, WCIIapeHHe TOBBINAeT KOHIEeHTparmio. 5 - 20 kamenmb, B

3aBACHMOCTH OT ITPOMEXXYTKa BPEMEHH MEXKIy HCTBITAHHUSMH, OOBIYHO JOCTATOYHO, YTOOBI yNANUTh JIIOOYIO JKHUIKOCTH C IOBBIIICHHOW
KOHIIEHT pall ue i.

2 JInst ycTaHOBJIEHUS pa3Mepa Karelb HeoOX0uMo, 4ToOkI B 1 cM> KHKOCTH GbLIO He MeHee 44 i e Gonee 50 Karels. Pasmep kamens
MEePUOIUYECKU ITPOBEPSIOT.
3 B kadecTBe KamenbHUIBI MOXHO HCIIOJIB30BATh Uy OT IMpHIA HapykHbM auameTpoMm 0,9 - 1,1 MM cO Cpe3aHHBIM MOA MPSMBIM

YTJIIOM KOHILIOM.
4 B oTAENBHBIX CITy4asX OTKJIOHEHUS OT IIPHUHSATOTO HHTEPBAIA ITOJa4n Karemnb £5 ¢ MOTYT OBIUATH Ha Pe3yabTarsl. Torna JOmKHO OBITh

YCTaHOBIEHO OTKIIOHEHUe +1 c.

524UcnslTaTeNIbHBIA PAaCTBOD
PactBop A: (0,1 +0,002) % mo macce xiopuaa ammonusi (NH4C1) B AUCTUIIMPOBAHHON WM JI€ MOH U3UPOBAH HOM

Bojie. Y nenbHOe conpoTuBiieHue nipu (23 £ 1) °C coctaBisiet (395 £5) Omxcm.

Pacreop B: (0,1 =+ 0,002) % mno wmacce xmopuma ammonma u (0,5 = 0,002) % mno wmacce
cynbpoHaTHaTpuitankunHadTanieHa B JUCTWUIMPOBAHHON MM JAEMOHU3UPOBAHHON BOJIE. Y IeIbHOE COTPOTHBIICHHE
npu (23 £ 1) °C cocrasnser (170 + 5) Om>cM.

PactBop A sABisieTcs mpeanoYTUTEIbHbIM.

B kauecTBe 6osiee arpecCuBHOIO 3arpsi3HAIONIETO BeIIeCTBa MpUMeEHstoT pactBop B. Jlis o6o3Hauenus pacteopa B
nocne 3HaueHus CUT u KUT cnenyer craButs OykBy M (Hanpumep CUT 250M).

Kornma ucnons3yroT pyrue pacTBopbl, a He pacTBOpbl A U B, 3T0 yKa3bIBalOT B MPOTOKOJIE MCIBITAHUI, IPUYEM
pesynbTatel He 00o3HayaroT CUT wnu KUT.

11 puMCc4HYaHHUC - O6p330BaHI/IG TOKOIIPOBOAAIIMX MOCTHKOB YCKOPACTCA IPU CHWKCHHUU YACIIBHOI'O COIIPOTUBICHUA PACTBOpPA U
3aBHCUT OT XUMHYECKOI NPpHUPOABLI UCTILITATCJIBH OI'0 paCTBOpA.

525Metoauka
5.2.5.1 Obwue mpebosarus



HcnbiTanue mpoBoAsaT Ha oOpasiiax, 3alIUIIEHHBIX OT CKBO3HSKOB, IPH OKpYKaromei temneparype (23 £ 5) °C.
3arps3HeHNUE HIIEKTPOJIOB MOKET MOBJIMATH HA pe3yJIbTaThl UCTILITAHU M, TOITOMY X CIIEyeT OUUIIATh Mepe KarkIbIM
U CIIBITAHUE M.

HcnbiTyemble 00pasibl yCTaHABIMBAIOT Ha METAJUIMYECKON MIIM CTEKJISIHHOW IMOJICTaBKE TaKUM 00pa3oM, 4TOObI
UCIBITyeMasi OBEPXHOCTh OblIa TOPU30HTAIBLHON, & HAKMUMHOE YCUJIME CKOIICHHBIX KOHI[OB O0OMX 3JEKTPOJOB Ha
oOpa3e1] paBHO HOPMHUPOBAHHOW BEJIMYMHE.

PaccrosiHue Mexay 3I€KTpoJaMU MPOBEPSIOT; 3JIEKTPOAbI TOJKHBI UMETh XOPOIIMM KOHTakT ¢ obpaszuom. Ecnu
Kpasi 3JIEKTPOJOB MOJBEPIVIMCH 3PO3UM, UX CIEAYeT BOCCTAHOBUTh. VCHbITaTeNbHOE HANpsHKEHUE BBIOMPAIOT U3
untepsanga 100 - 600 B, kpatHoe 25, W CONPOTUBICHUE PETYIUPYIOT TaKMM OOpa3oM, YTOOBI TOK KOPOTKOTO
3aMbIKaHUs ObUI B YCTaHOBIEHHBIX Npeaenax. [locie 3Toro kamiu 37eKTpoiuTa HaHOCSAT Ha TOBEPXHOCTh 00pasua J1o
TEeX MOp, MOKA He MPOM30MIET 3aMbIKaHHs B pe3yJibTaTe 00pa30BaHMs TOKOMPOBOIAIIEIO MOCTUKA WIH MOKa He OyneT
HaHeceHo 50 Karens.

3aMblKaHHE (UKCHPYIOT B TOM ciy4ae, korga Tok 0,5 A wiu Gojblie MpOXOAUT MO TOKOIMPOBOISIIEMY MOCTUKY
MEXIy 3J1€KTPOAaMU Ha MOBEPXHOCTH oOpaslia He MEHee 2 ¢ M, ClIeI0BaTelIbHO, MPUBOAUT B JAEHCTBHE 3alllUTHOE
peJe, uim ecnu oOpaser 3aropaeTcsi 6e3 cpabaTbIBaHUS 3aIUTHOTO perie.

IMpumeuanus

1 Eciim Ha omHOM 0O0pasie MPOBOIAT HECKOIHKO HCIBITAHHH, HEOOXOAMMO HPHHATH MEPHl K TOMY, YTOOBI MECTa UCTBITAHUH ObUTH
JAOCTATOYHO YAAJICHBI APYT OT Apyra U HC 3aTPA3H SUIU Ch OBl 6pLISFaMI/I COCECTHHUX HCIBITaHAH .

2 Ecnm omopa MCTIBITATENIBHOTO YCTPOHCTBA (CM. PHCYHOK 3) MeTaJuIMYecKas, OHa J0JDKHA ObITh BKITIOYEHA B MCIIBITATENbHYIO CXEMY IS

(uKcanM 3aMbIKaH s, BRI3BAHHOTO 3 pO3Hei 00pasiia.
3 Tax Kak BO BpeMsl MCIBITAHUS MOTYT BBIICJISATHCS SITOBUTHIC WIIM CHIBHO ITaXHYIME Ta3bl, PEKOMEH IyeTCs IPeayCMOTPETh Mephl IS UX

6e301acHOro yIaae HA .

5.2.5.2 Onpeodenenue cpasnHumenbHo20 UHOEKC A MpeKUHeOCHOUKOC MU

VYcTaHaBIMBAIOT HAMPSIKEHHE HAa BHIODAHHOM YPOBHE M IPOBOJAT MCIBITAHHE A0 TeX MOp, Moka He OyaeT
HaHeceHo 50 kameyb WJIM TIOKa HE MPOU30UACT 3aMbIKaHUs. [[OBTOPSAIOT UCIIBITAHHWE HA IPYTUX y4acTKax MpH Ooliee
BBICOKOM HAINPsDKEHHU O TE€X IMOp, MMoKa He OyAeT yCTAaHOBJIEHO MaKCHMAJIbHOE HAMpsKeHHE, TPU KOTOPOM HE
IIPOMCXOANT 3aKopaunBaHus npu S0 Kansx Ha MATH y4acTKaxX UCTIBITaHU . UM CI0BOM BENMYHMHOMN 3TOrO HAMPSDK €H U
oynetr CUT, nanpumep CUT 425, mpu ycrnoBur, 4TO HapsbkeHNUE, CHIDKEHHOE Ha 25 B, He BbI3bIBAET 3aKOpavYMBaHUS
npu 100 kaniasX NpU MCOBITAHWM Ha ISITH HOBBIX ydacTKax. HekoTopele marepuanbl HE OTBEYAIOT IMOCIEIHEMY
TpeboBaHuio. st 3THX MaTepuasoB yCTAHOBICHO MaKCHMAIbHOE HANpsOKEHHE, NP KOTOPOM KaXIbld U3 IISTH
yuacTkoB BbiiepkuBaeT 100 wiu Gosee Kanenb, U BEIMYHHY ATOTO HAaNpsKEHUsI YKa3bIBatoT fonoyiHuTenbHo k CUT,
narmpumep CUT 425 (375).

[IpumMeuanus

1 Ecmm cBoficTBa Mareprana HEM3BECTHBI, HadyaJbHOE HCIIBITATeIFHOE HAIPSDKEHNUE TOJDKHO HAXOJUTHECS B CEPEIMHE HCIBITATEIBHOTO
muanasona, HarpuMmep 300 B. Hampsikenne moBeIIaioT, eciu oopaser] BeiepkuBacT S0 Karmens, WIH yMEHbIIAIoT, ecid 00pa3el BEIXOANUT U3
cTpos 10 Bo3aercTeus 50 kanems. Mi3MeHeHre HampsyKeHUs TOJDKHO cOCTaBIATh 25 B mwnm Obirh kpatHBM 20. [Iporiecc mpoaomkaroT A0 Tex
1op, MOKa He OyIeT YCTAHOBJICHO HauBbICILIEE HATIPSKEH e, IIPU KOTOPOM ILITh 00pa3loB BhiepKuBatoT S0 Karnesb.

2 Jlnst OONBIIMHCTBA MaTepUalioB HalpsbKeHHWe, IIpU KOTOpOM obOpasen BbpepxuBaoT 50 kamens 0e3 o0pa3oBaHHS MPOBOISILETO
MOCTHKA, SBISCTCI aCHMIITOTHYCCKOW (PYyHKIIMEH OT KoJiMuecTBa Kareib. McmbelraHue, MPOBOJMMOE TNPU HATPSDKEHUH, Ha 25 B Hmke
MaKCHMaIbHOTO, TIPH KOTOpOM o0Opasel BblaepkuBaer S50 Kamenb, MpeIHa3sHAaYeHO ISl MOATBEPIXKACHMS acHMITOTHYECKOTO X0ja DTOH
3aBUCUMOCTH. UeM OOJbIle OTKIIOHCHHE HATIPSKCHS, MONTydeHHOEe TpH mageHnn 100 xarmenb, TeM OOJbIle OTKIOHCHHE 3aBUCHMOCTU OT
aCHMITTOTBL

3 Ilpu HCHIBITaHUAX ¢ OONBIIMMA HalPsSDKEHU MU, KOTJa KOJMYESCTBO Karelnb mpeBbimaer 50, MOXKeT MPOUCXOIUTh 3aMbIKaHue (KOTopoe
MOKa3bIBACT 3aMTHOE pelic), HO He B pe3yIbTaTe IMPOBOISIIMX MOCTHKOB, KaK yKazaHo B 3.3, a B pe3yibTare HaKOIUICHHS PacTBOpa H
3arpsBHEHUH B KaHABKaX MJIM YIIYOJEHMSAX Ha IMOBSPXHOCTH. B 3TOM Ciydae MpOBOAAT HOBBIC MCIBITAHUS WJIM YKa3bIBAIOT B MPOTOKOJE
W CIBITaH M, 9TO HEBO3MOYKHO TIOIYYUTh HOPMATbHBIE PE3YIIBT aT bl NCTIBITAHHU H.

5.2.5.3 Konmpoavroe ucnvimanue Ha mpeKuH2oCmouKocmay

Korpa cranmapTel Ha TexHUYECKHE TPeOOBaHMS K MaTepUaNaM, Ha HIIEKTPOOOOPYIOBAaHUE HIIH IPYTHe CTAHAAPTHI
YCTaHaBJIMBAIOT TOJIbKO KOHTPOJBHOE UCTIHITAHUE, €T0 MIPOBOASAT B COOTBETCTBUHU C 5.2.5.1, HO MPHU OJTHOM 3aJaHHOM
HanpspkeHud. Tpebyemoe KoaudecTBO 00pa3LioB TOKHO BeliepkuBaTh S0 unn 100 kaness 0e3 3aKkopaunuBaHus.

PexomenmyeTcst maTh 00pasioB. MeHblIee KOIMYECTBO 00pas3iioB OTOBAPUBAIOT B OCOOBIX CITyJasix.

[IpenmodTuTeIbBHBIMUA M CHBITATEILHBIMU HaTIPSIKEHUAMHU sBJIsitOTCs 175, 250, 300, 375, 500 unu 600 B. Jns KUT
PEKOMEH/IyeTCsl COKpallleHHOEe 0003HaueHUE.

5.2.5.4 Onpeodenenue 3po3uu

OOpaz1pl, HE MMEIOIEe TOKOMPOBOMSAIIMX MOCTHUKOB, OYMIIAIOT OT 3arpsi3HEHUN WJIM MPWIMIIIUX MPOTYKTOB
pacrnaza u MoMeIAlT Ha MJIACTUHKY MTyOnHOMepa. MakcUMallbHYI0 INIyOUHY 9pO3UM KaKA0To 00pas3ia U3MepsIoT C



norpemHocThi0 0,1 MM ¢ momonpo myna auamMeTpoM | MM ¢ 3aKpyIVIEHHBIM KOHLIOM. B IpOTOKOJI MCIIBITaHHN
3aMMCHIBAIOT MAKCUMAJIBHOE 3HAUEHUE TISITH NU3MEPEHU .

Ecnu wmcnblTanuss mpoBOAAT coriacHo 5.2.5.2, 5po3ui0 M3MEPSIOT Ha TMATH 00paslax, HCIBITAHHBIX MOJ
HanpsbkeHueM, cootBeTcTByronmM CUT.

Ecnu ucnblTaHus NpOBOJAT B COOTBETCTBUU € 5.2.5.3, 3p03UI0 U3MEPSIIOT Ha 00pasliax, KOTOpbIe BbAEPkKUBAIOT 50
KaIeJsb PY 3aaHHOM Hall psDK EHUH.

Marepuas OTHOCUTCS K OJHOM U3 TPYII MO TPEKUHIOCTOWKOCTH, €CJIU MPU 33aHHOM HaNpsKEHUU TTOCIIEe M0Jaun
50 kameib 3JME€KTPOJIMTa BO BCEX MATH TOYKAX MCIBITYEMBIX 00pasloB He o0pa3yeTcs TPEKUHT, MPUBOASIIMM K
BO3HUKHOBEHH IO KOPOTKOTO 3aMBIKaHU S, ¥ TITyOHHA SPO3UM HE MPEBBIIIACT 2 MM.

Marepuai, He BblACPKaBUIMH HcTibITaHUM Tipu 175 B, cneyer cuuraTh HETPEKUHTOCTONKUM.

ITo pe3ynbpraTam MCIIBITAHUH YCTAHABIUBAIOT I'PYIIITY IE€KTPOM30ISAIMOHHOTO MaTepHalia coryiacHo Tabmuue 1.

52.6IpoTokoN UCHOBITAHU U

[IpoTokoun ucTIBITaHU M JOKEH COAEPIKATh CIEAYIONIYI0 MHPOPMAIIHIO:

1) onucanue UcTbITYyeMOro oopasua;

2) TonmmHy 00pasia;

3) xapakTep MOBEPXHOCTH :

- IOJIBEprajiach JIM UCIBITAHUIO TTOBEPXHOCTH 00pa3iia paHee, UM popagach JIM UCTIBITyeMasl TOBEPXHOCTS;

- SIBIISIETC I JIM TIOBEPXHOCTh JIAKM POBAHH O

- UMEET JIM IOBEPXHOCTh 1[apallHbL;

4) METOIMKY KOH TULIHOHUPOBAHMS U OUYHCTKU;

5) MeTa 3MeKTpoAa, €CJIA UCIOJIb3YETCS HE MJIaTHHA;

6) 3arps3HSIONIN A PaCTBOP, €CJIM HE UCIIOJIB3YyeTCs pacTBOp A uiu B;

7) CpaBHUTENbHBIA HHAEKC TPEKMHIOCTONKOCTH:

- Hanipumep «CHUT 400», «CUT 400M» nnu «CUT 400 (350)», roybuna spozuu, Hanpumep «CUT 275-1,2», «CUT
275M-1,2» unu «CUT 275 (200)-1,2»;

8) KOHTPOJBHBIA UHIAEKC TPEKUHTOCTONKOCTH :

- BBIICp)KMBAET o00pas3el] HUCHBITAHWE WM BBIXOJUT M3 CTPOS MpPU 3aJaHHOM HANpPSHKEHUH, HApUMEp
«BpiaepxkuBaeT npu KUT 175» nnm «Beixogur u3 ctpost mpu KUT 175M»;

- BbLIEpKHUBaeT 00pa3el] MCHBITAaHHE WM BBIXOJUT W3 CTpOsS IpH 33AaHHOM TIIyOMHE 3pOo3MM M 3aJJaHHOM
HanpsbkeHuu, Hanpumep «sblaepxusaet npu KUT 250-0,8» nnn «Beixoaut u3 crpos npu KUT 250M-0,8»;

9) ecnu mepeuucnenust 7, 8 He MOryT OBbITh 3alOJIHEHBI BCJIEJCTBHE BO3rOpaHUs o0paslia, 3T0 OTMEYalOT B
IIPOTOKOJIE U CIIBITAH WM.

5.3 UcnbiTaHHe HA BO3/AeiicTBHE BJIAKHOCTH BO31yXa

5.3.1 UcnpiTanus pyAHUIHOTO 3JIEKTPOOOOPYAOBAHUS HA BO3MEHCTBHE BIAXKHOCTH Bo3ayxa mpooasT mo [OCT
15963 kak a8 37eKTpooOOpYIOBaHMA, IpPEAHA3HAYEHHOIO i paboTbl MPHU OTHOCUTENbHOH BIAXXHOCTH H
TEMIIEpPAType, YKa3aHHBIX B 4.1, C yueTOM NU3MEHEHU U U JOTIOJIHEH U, N3JI0’KEHHBIX B 5.3 HACTOAIIETO CTaHAAPTA.

5.3.2 BHyTpeHHUII 00bEM HCHOBITATEJBHON KaMepbl JODKEH 00ecrneunBaTh BO3MOXKHOCTh ITPOBEJICHUS
OJIHOBPEMEHHBIX UCIIBITAHUH 00pa3110B 31€KTPOOOOPYAOBAHNS B KOJIMYECTBE, YKa3aHHOM B 5.3.6.

5.3.3 CxopocTb BO3AYIIHOTO IOTOKA B KaMepe J0DKHA cocTaBisATh (4,5 +0,5) m/c.

[lo cornacoBaHuio ¢ HCIHBITATEIILHOM OpraHu3allued JONYCKAaeTcsl MPOBOJUTH HCHBITAHUSA MPU CKOPOCTU
BO3AYIIHOTO ITOTOKA B KAMEPE, OTNIMYHOM OT IPUBEICHHOM.

5.3.4 BBoaHbIe yCcTpoiicTBa B KaMepe JOKHBI 00eCTIe YUBaTh:

a) BKJIFOUEHH € DJIEKTPUUECKON HATPY3KH Ha 000pYOBaHHUE;

0) MCHIBITaHUE U30JIALUM 3JIEKTPOOOOPYI0BaH M MOBBIIIEHHBIM HATIPSIKEHUEM;

B) M3MEpEHHE CONPOTUBICHUS M3OJAIMH MeXIy (azamu, a TaKkKe MEXIY CWIOBBIMU LEMSIMU U KOPIYCOM
HCITBITYEMOTO AJIEKTPOOOOPYIOBAHHIS.

53.5 Cxema pans M3MepeHHs CONPOTHBIEHUS W30JALMU JOJDKHA OO0ECHeuMBaTh BO3MOXHOCTh H3MEpPEHUs
COTPOTHBICHU S U30JISIIMH UCTIBITYEMOTO JIEKTPOOOOPYAOBaHUS TOCTOSTHHOMY TOKY, HaJIO)KCHHOMY Ha TepeMEHHBIH.
Knacc npubopoB, HCIONB3yeMBbIX JUIsl U3MEPEHHUS HAPSDKEHUS U TOKA, JOJKEH ObITh HE HIDKE: MO MEePEMEHHOMY
TOKY - 4,0; 1Mo mocTosiHHOMY - 2,5.

ConpoTHUBICHHE W3OJSIUU JIEKTPOOOOPYAOBAHUS, KAaK MPABUJIO, JOJDKHO OBITh M3MEPEHO MOCTOSIHHBIM TOKOM,
HaJOKEHHbIM Ha rnepeMeHHbId. [lepeMeHHOE HanpskeHue JOJKHO OBbITh paBHO (a3HOMY HaNpsKEHUIO CETH, a
MOCTOSTHHOE - MaKCHMAaJIbHOMY OIEPAaTMBHOMY HAIpsKEHUIO anmapara (peje yTeukd), KOHTPOJIUPYIOLIETO YPOBEHb
COMNPOTHBICHUS CeTel, JIs pabOThl B KOTOPBIX MpPEAHA3HAUEHO HUCHBITyeMoe 3JekTpoobopynoBanue. Ilpumepnas



CcXeMa U3MEPEHHUS CONMPOTHUBICHUS MIPUBEICHA HA PUCYHKE 5.
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Pucynok 5 - [IpuHImmmansHas cxema u3MepEeHU s COMPOTUBIIC HU S M30JISI I U 3JIEKTPOOOOPYA0BAHHU S IO METOLY
HaJIOK EH U

[Ipn u3MepeHUsIX CONMPOTUBICHHUS W30JSALMU HCIBITYEMOIO 3JIEKTPOOOOPYJOBAHUS JOJKHBI OBITH 00ECTICeUEHBI
HaJyIeKalllde Mepbl 10 3allIMTe OT yTe4YeK Ha BBOJAX KaMepbl U HCHBITYEMOro M3/ienus (3KpaHUPOBKA, CIIE I albHbIE
METO/bI U3MepeHUH U T.11.). Jlonmyckaercs MpoBOIUTE U3MEPEHUE CONPOTHUBIICHUS M30JISILIMU APYTUMH METOIaMH, TIPH
ATOM JOJDKHO OBITh MOJTBEPIKICHO COOTBETCTBHE H3MEPSAEMBIX BEIWUYUH (KpOME H3MEPEHHBIX MEraoMMETpPOM) CO
3Ha4YEHHSAMH, NIOJTYYEHHBIMA PEKOMEH IyEMbIM METOJIOM HaJIOKEHHUSL.

5.3.6 lnsa ucnbITaHui OTOMparOT HE MeHee Tpex oOpasloB M3/EIUM JTaHHOTO TUIla U3 YHCJa elle He OBIBIIMX B
SKCIUTyaTanuu. Jist anekTpoaBUraTeneid M anmaparoB, OJM3KUX MO rabapuTaM M HCIIOJHEHUIO, U3TOTOBISEMBIX
OJIHMM U TE€M € IPEANPUITUEM, [10 OJTHON TEXHOJIOTUH U C OJMHAKOBOM KOHCTPYKLHMEN W30JISILIUN, UCTIBITAHUSI MOTYT
OBITH MTPOBEICHBI TOJILKO HA OJTHOM M3 TUTNOUCIIONHEHU . [Ipr 3TOM HE0OX0AMMO TaKk)Ke YUUThIBaTh PEXKUM pabOThI B
COOTBETCTBUM CO CTaHJApTaMH Ha M3/ENHUS KOHKPETHBIX THUIIOB. Pe3ynbTaThl MCHBITAaHUI paclpOCTpPaHSIOT U Ha
aHAJIOTUYHbIE TUIIOU CI1OJTHEHU S1.

IIpu HeOONMBIIMX CEPUAX M ONBITHBIX MAapTHAX IO COIVIACOBAHMIO C HUCIIBITATEIBHON OpraHu3anuei AomycKaeTcs
MPOBOJUTH UCIBITAHUS HA MEHBIIIEM KOJIMYECTBE 00Pa3IIOB.

KpynHorabapuTtHble u3zenus, KOTOpble HE MOTYT ObITh UCHBITaHbI B COOPaHHOM BUJIE, JOIYCKAETCS UCIBITHIBATh
110 YacTsM WIM UCTBITBIBATh Y3Ibl U JIETAJIU B OTAEIBHOCTH. TpeboBaHUs K NPOBENEHUIO MCTBITAHUN JOJDKHBI OBITH
COIJIaCOBAHBI B KaXK/I0M KOHKPETHOM CJIy4ae C UCHBITATEIbHON opranu3anueii ¢ yuetom 5.3.1.

5.3.7 K ucnplTaHusIM JOJKHBI NPUHUMAThCS 00pa3libl 3JIEKTPOoOOpYyA0BaHMS, NPOIIEIINE MPUEMOCAATOYHbIE
ucnpiTaHus. Melkue HEeUCNPaBHOCTM MEXaHMYECKHX M JJIEKTPUYECKUX 4YacTell MOryT yCTpaHATBCA B Mpoliecce
MOHTa)a W3JEJINN B UCTILITATENIbHON Kamepe.

5.3.8 JomxHbl OBITh NPHUHATBI MEpbl MO OOECIEeYeHHI0 CBOOOAHOrO JOCTyIa MapoOBO3MYLIHON cpe /bl
UCHBITATEIbHOM  KaMepbl  BHYTPb  OOOJIOYKM  MCIBITYEMOTO  3JIEKTpooOOpylnoBaHMs  0e3  HapylleHUs
pabortococoOHOCTH 00Opasia. Pexxum oOecnedeHuss CBOOOMHOrO JOCTyNa MAPOBO3AYIIHONW Cpeasl BO BHYTPhb
000si0uku (yBeJMUEHHE 3a30pOB JI0 HE MeHee 3 MM Ha (IaHIaxX, OTKPbIBAHUE KPBIIIEK, CBEPJICHHE OTBEPCTUI B
000JI0UKE JMaMeTpOM He MeHee 12 MM, JJIUTENbHOCTh W T.NI.) JOJDKEH YCTAHABIMBATHCS B CTaHIApPTaX WIH
TEXHUYECKUX YCJIOBUSIX HA U3/1€JIUS KOHKPETHBIX BUJIOB.

Hactosme TpeGoBaHMsS HE pacHpoOCTpaHSIOTCS Ha pPYyAHUYHbIE TEPEHOCHBIE MpUOOpPH U  YyCTpoilcTBa
W H/IMBU Ty ATbHOT'O 11OJIb30BaHU 1, KOTOPBIE HE JIOJIKHBI BCKPHIBATHCS B IIAXTE.

5.3.9 Buapl 3aumrhl, KOTOpPbIE MOTYT MELIaTh MPOBEACHUIO UCIBITAHMU (TEIUIOBas, OT yT€YEK U T.II.), JOJKHBI
OBITH OTKJTIOUEHBI.



5.3.10 [lepen ycTaHOBKOI B HMCIBITATENIPHYIO KaMepy oOpasell BbIACPKUBAIOT B HOpMaJibHBIX ycsioBusx no OCT
15150 He MeHee CYTOK.

5.3.11 N3nenus 1OJKHBI yCTAaHABIMBATECSA B KaMepe Ha IOJCTAaBKaX M3 BbICOKOKAYECTBEHHOI'O M30JIALMOHHOIO
Marepuana (HanpuMep (Toporuiacra, OpraHMYeCcKoro CTekja U T.01.), 00eCleunBarouMX WX M30JIALMIO OT Kopriyca
KaMephbl U IpyT OT Jpyra.

5.3.12 HcmpiTyeMoe M3Jienue YCTaHABIUBAIOT B KaMepe TaKUM 00pa30oM, YTOObI OTKPBIThIE KPBIIIKK 00pa3oB WIH
OTBEpPCTHUS B 000JI0YKaX HAXOIMWINCh HA CTOPOHE, MPOTUBOMNOIOXKHOM HaNpaBICHUIO JIBUKEHHU IO BO3IYLIHOTO MMOTOKA.

5.3.13 UcnbiTyemble U3Aenus 3aKpeIuisiIoT B KaMepe BO M30€kaHHE CaMOIIPOU3BOJIBLHOTO MEpeMeIleHUs] UX MpHu
paboTe (BKIIOYEHHE HATPy3KH, PEBEPCUPOBAHUE U T.11.).

5.3.14 HenocpeacTBEHHO MOCJI€ YCTAHOBKU M3/IENUI B KaMepy MPOBOJST HCTBITAHUE EKTPUUECKON MPOYHOCTH
M X U30JIAIUHU TOBBIIICHHBIM HaTPS’)KEHHEM B COOTBETCTBUU C HOPMATHUBHOM JIOKYMEHTAIMEH Ha U3/IENHeE.

Ecnu MeTopl MCIBITAHMS TOBBIIEHHBIM HAIIPSHKEHUEM TOCTIe YCTaHOBKH 3JIEKTPOOOOpyI0BaHUs Iepe]] caayueii B
AKCIUTyaTallMI0 HE yKa3aHbl, TO UCIIBITATEIbHOE HampspkeHue cHUkaroT Ha 50 % mo cpaBHEHHIO ¢ HOPMHPYEMbIMU
CTaHJapTaMH JJIsl U3eNIuil B COOpaHHOM BHJIE.

Jlonyckaercs u3BieKaTh 00pasibl U3 KaMephl Ha BpeMs, HE0OXOAMMOe IS TPOBEPKHU IMEKTPUIECKON MPOYHOCTH.

53.15 UcneiTaHusga anmapaToB YINpPaBIEHHUS U pPaCOPEeNEIECHUSA DICKTPHUUYECKOW
SHepruu Hanpsxenuem a0 1140 B

5.3.15.1 UcnpiTanus NpOBOAST MO JUIUTEIBHOMY PEKUMY.

AmnmapaTel YHpaBJICHUsT U paclpesieieHUs] DJIEKTPUYECKON OSHEpPruu JOJDKHBI MPOXOJUTH HCIBITAHUS C
pasrepMmeTH3amnuei B coorBeTcTBUM ¢ 5.3.8, 5.3.15.2, 5.3.15.3. Ilpu sTOM JomyckaeTcsi KpaTKOBpeMEHHOE, He Ooiee
10 MuH, HapyIIEHHE UCTIBITATENBHOIO PEXKUMA.

5.3.15.2 AnmapaTsl ynpaBieHuU I, UMEOIIUE JIEKTPUUECKYIO IyTy Ha CUJIOBBIX KOHTAKTaX MPU HOpMaJbHOU paboTe
(myckaTenu, CTaHIMU YMPaBIEHUS), IODKHBI MPOXOAUTh HCTBITAHUS TPH KOMMYyTallMu Harpy3ku. Pexum
KOMMyTalli¥ yCTaHABJIMBACTCS B CTaHIapTaX WM TEXHUYECKUX YCIOBHUAX HA UCIIBITAHUSI KOHKPETHBIX BHIOB.

5.3.15.3 AnmapaTsl ynpaBlI€HUAS U pacpeaesICHU S AIEKTPUUECKON SHEPTU U, HE UMEIOIIHE ICKTPUUYECKON YT Ha
CHWJIOBBIX KOHTaKTaxX IMpU HOpMAJbHOM padoTe (6e31yroBbie, 0ECKOHTAKTHBIE, BAKYYMHBIC U T.I1.), @ TAKXKE armnaparsl ¢
PYUYHBIM YINpPaBJIEHUEM (ABTOMATUUYECKHME M HEABTOMATHUYECKHE BBIKIIIOYATEIHM, KOHTPOJUIEPHI, KHOIOYHBIE IOCTHI
yOpaBJi€HUs U T.OI.) HCIHBITBIBAIOT 0Oe€3 Harpy3ku. OTW anmaparbl JOJKHBI MPOXOJUTh HCIBITAHHE Ha
¢byukmmonupoBanue cormacHo ['OCT 16962.1. Pexxum paOGoThl yKa3aHHBIX anmaparoB IPH MCTBITAHWAW Ha
(YyHKIMOHMPOBAaHUE JOJDKEH MPHUBOJUTHCS B CTaHIAPTAaX WIM TEXHUYECKHX YCJIOBUSIX Ha M3JENUsS KOHKPETHBIX
BHJIOB.

5.3.15.4 Ha 21 cyT ucnbpITaHu i Kamepy NepeBOJASAT Ha MOCTOSHHBIM KIMMaTUYECKHUH pexum: Temneparypa (35 + 2)
°C, oTHOCHUTEIbHAA BIaXKHOCTb 92 - 98 %. DTOT pexxuM NOAJIEPKUBAIOT B TEUEHUE CYTOK.

3a MUHMMAaJIbHBIM YPOBEHb CONPOTHUBICHHUS H3OJSAIMM armapaTa NPUHUMAIOT CpeJlHEee 3HA4YeHHE AaKTHBHOIO
CONPOTUBIIEHU I, U3MEPEHHOE 3a IocieAHne 16 4 ncrbITaHuid.

5.3.15.5 M3mepeHue conpoTUBIEHUS U30JAIMU amnapaToB Ha 1 - 20 cyT UCHBITaHUI NPOBOJAAT HE PEXE OJJHOTO
paza B CYTKH, Ha 21 cyT - 4epe3 2 4. M3MepeHue COnpOTURICHUS W3OJAIMA MPOBOASAT HEMOCPEICTBEHHO IMEPE]
BKJIFOUEHHEM 000TpeBa KaMephl.

5.3.15.6 Tlocne neMOHTHPOBAHKS U U3BICUEHHUS ammapara U3 Kamepbl MPOBOIST BHEUIHUM OCMOTP BCEX OCHOBHBIX
y3JI0B U JIeTaliell KaXKJIoTo armapara.

5.3.15.7 Annapar AaHHOrO THUNA CUMTAIOT BBIACP/KABIIMM HCIBITAHUS HA BO3ACHCTBHE BIAXKHOCTH BO3JyXa IPHU
YCJIOBUH, €CIIH:

a) Bce 00pa3siibl armapaTta OCTajJuch Pa00TOCOCOOHBIMH (HE BO3HHMKAIO KOPOTKOTO 3aMBIKAHUS MEXK Y CUIOBBIMU
LENsAMU, a TAKXKE MEXK Ty CUJIOBBIMHU I[E€MSMHU U KOPIyCOM U T.I1.);

0) MUHMMAJIGHBI YpOBEHBb COMPOTHBICHHUS H30JIAIMH CHIOBBIX IIEMEeH OTHOCHTEIHHO KOpIyca ammapaTa He
cHuzuiica Huxke 300 kOwm, mist ctanumil ynipaBiaeHus - 350 kOM Ha Kaxk 1bId KOHTaKTOD;

B) HE OTMEUEHO pACTPECKMBAHHME (MOSABJICHHE MEIKHX M TIyOOKHX BOJIOCSHBIX TPEILIMH) WIH pPa3MATdeHUe
JTAKOKPACOYHBIX IMOKPHITUM U MJIaCTMACC M30JISIIUOHHBIX A€ TaIe .

53.16 UcneiTaHWsd ACUHXPOHHBIX DJJIEKTpPOABUTATENENW € KOPOTKO3aMKHYTHIM
poropom HanpsxeHnuem a0 1140B

5.3.16.1 [lepen momermieHreM B Kamepy JIEKTpOABUTATENIEd B MX OOMOTKHM yCTaHaBJIMBAIOT HE MEHEE YeThIPeX
TepMoIiap B HaubOojee HarpeBaeMbIX TOYKaX MO JaHHBIM TEMIIEpaTypHOrO MOJIsI OOMOTKH 3JIEKTPOABUTATENS.
TepMonapbl HaKJIQJBIBAIOT HAa M30JIALMIO U HAJIEKHO U30JIMPYIOT OT KOpIyca 3I€KTPOABUIATEe sl TaK, YTOOBI HAIMYUE
X HE OTPaXAIOCh Ha pe3yJIbTaTaxX MCHBITAHUN W30JIAIMM TMOBBIIIEHHBIM HANpPS)KEHHEM B COOTBETCTBUM C 5.3.14.




Jomnyckaercs npoBOAUTH KOHTPOJIb TEMIIEPATYpPhl JPYTUMU METOAaMH.

5.3.16.2 UcnpiTanus IPOBOJIST IO YCKOPEHHOMY PEXKUMY.

5.3.16.3 Tlpu ucnpITaHUAX TPOBOJAT U3MEPEHUS COMPOTUBIIEHUS M30ISLUMU TOKOBEAYLIIMX YaCTEH OTHOCUTEJIBHO
Kopryca u Mexay ¢azamu. 3aMepbl CONMPOTHBICHUS M30JSLMH MPOBOIAT HE peke ueMm depe3 2 4 Ha 9 u 12 cyt
UCIIBITAHUNA U HE PEKE YEM OJMH Pa3 3a LHUKI - B OCTAILHOE BPEMs.

5.3.16.4 Ha 9 cyT ucnsiTaHuii Kamepy NEepEBOAT Ha MOCTOSIHHBIM KIMMaTUUECKU peXuM npu temneparype (35 +
2) °C ¥ OTHOCUTENBbHOMN BIa)XKHOCTH BO3ayXa 92 - 98 %. DTOT pekuM MoIepKUBAIOT B TEUEHHUE CYTOK.

5.3.16.5 Ha 10 cyT ucnbITaHu# TEMJIOBIaroKaMepy MepeBOAAT B KIIMMATUUECKU I pEKUM B COOTBETCTBUM € 5.3.16.2
U BBIJICPKUBAIOT TAKOW PEKUM B TEUYEHHUE CYTOK.

5.3.16.6 Ha 10 cyr ucnpiTaHuii B TE€YECHHUE MOCIEIHUX 6 U TPOBOASAT TMPOBEPKY DIIICKTPOJBUTATENICH Ha
byHKIMOHMpOBaHKUE (TP HOMUHATBHBIX HAPSDKEHUH M HATpy3ke). Jlomyckaercst mpoBeIeHUE dTUX UCIIBITAHUN BHE
KaMepbl He Oosiee yem uepes 30 MUH HocJie U3BJIeUEHU Sl AIIEKTPOABUTATE IS U3 KaMEPBI.

[Ipu ucnpITaHUSIX B KaMepe BMECTO MPOBEpKH Ha GYHKIMOHUPOBAHKE MPU HOMHUHAIBLHOM HATrpy3Ke IOIMycKaeTcs
IIPOBOAUTH IIPOBEPKY B PEIKUME PEBEPCHPOBAHUS WIM NEPHOANYECKUX IYCKOB U OCTAHOBOK (€CIM pEBEPCUPOBAHUE
HE JIONyCcKaeTcs B COOTBETCTBMM CO CTaHJApPTOM Ha AJIEKTPOJABUIraTeNIM MCIBITYEeMOro THUIA). PexXumel
pEBEpPCHUPOBAHUS M MyCKOB JOJDKHBI COOTBETCTBOBATH HamOoliee TSIkKEJIOMY PEXKHUMY paboThl, MPeayCMOTPEHHOMY
CTaHJApTaMH Ha DJIEKTPOABUTATEIM JMaHHOrO THUma. YacToTa peBepCHpOBaHUS JODKHA OBITh TAaKOW, YTOOBI
oOecrieuynBaJicss MOAbEM TEMIIEPATypbl OOMOTOK AJIEKTPOABUTATEIEH 10 MAKCHUMAIbHO JIOMyCTUMOM B T€UEHHE HE
Oonee 45 muH. 3a MaKCMMajlbHO JONYCTUMYIO NPHUHUMAIOT TeMIepaTrypy, kotopas Ha 10 % Bbllle UIMTEIBHO
JOMYCTUMOW JJIsl W30JIIMM JAaHHOTO KJjacca HarpeBoctoikoctd. Korma Temmeparypa OOMOTOK —JIOCTHTaeT
MAaKCHUMAJIbHO JIOIyCTUMOM, 3JI€KTPOIBUTraTeb MEPEKI0YaloT Ha paboTy BxosiocTyro. [locie oxiaxaeHus oOMOTOK
Ha 30 % oT MakCHUMaJIbHO JAOMYCTUMOM TEMIIEPATyphl €T0 BHOBb NIEPEBOJIAT HA PEKUM PEBEPCUPOBAHHUSL.

[lepen ucnbiTaHuEeM Ha (PYHKIIHOHUPOBAHHE 3aMEPSIOT COMPOTURICHUE U30JIAIMH 3JI€KTPOBUTATEIICH..

5.3.16.7 llocne ucnpiTaHWii Ha (QYHKUMOHHUPOBAHME HM3MEPSIOT COIMPOTHBIIEHHE H30JSILUMU JIEKTPOJBUIATENS.
Ecnu ucnpiTanns Ha QyHKIITMOHHUPOBAHUE TTPOBOJIMIIMCH BHE KaMEPhl, SJIEKTPOABUTATENH CHOBA OMEIIAIOT B KaMepy.
Kamepy mnepeBoAsAT Ha IOCTOSIHHBIM KiIMMaTtuuecKuid pexuM npu temmnepatype (35+2) °C M OTHOCHUTENbHOU
BIIXXHOCTH Bo3nyXa (97 = 3) %. DTOT pe>KUM BBIIEPKHUBAIOT B TeUEHUE 2 CYT.

3a MMHUMAJIBHBIA YPOBEHb COIPOTUBJICHUS M3OJSAIUM JBUraTelsl MPUHUMAIOT MEHbUIEE M3 JABYX yCpEIHEHHBIX
3HAYEHUH COMPOTUBJICHHUS JI0 M TTOcie (YHKITHOHUPOBAHUS, U3MEPEHHOTO COOTBETCTBEHHO HA 9 1 12 cyT.

5.3.16.8 DnekTpoaBUTare/b JaHHOTO THIA CYATAIOT BBIAEPKABIIMM UCIBITAHUE HA BO3JICHCTBUE BIAXKHOIO TEIUIA
IIpU YCJIOBUH, €CIIH:

a) Bce 00pa3iibl AEKTPOABUrATENS BbIIEPKAIU IPOBEPKY HAa (PYHKIIMOHUPOBAHME;

0) u30JAIMS BCeX 00pa3LoB BblAEPrKaJia UCIIBITAH WS MOBBIIIEH HBIM HAaTIPSI)KEHUEM

B) HE MPOM30IILIO MOBPEKACHH S MEKBUTKOBON M30JISIIIMMA OOMOTOK MPU UCIBITAHUSX;

) HE NPOM3OILIO TOBPEKACHUS IMPOXOJHBIX M30JSATOPOB (pacTpecKkMBaHUE, KOpoOJieHne, 00pa3zoBaHuUe
TOKOTPOBOJISI X MOCTUKOB Ha TOBEPXHOCTH U TIp.);

1) HE OTMEYEHO pacTpecKuBaHHE (MOSBJICHUE MEIKHX WJIM TITyOOKUX BOJIOCSHBIX TPEIIMH) WIH pa3MsITrdeHue
JTAKOKPACOYHBIX MOKPBITUH U MJIAaCTMACC U30JSIIMOHHBIX e TaleH;

€) MUHUMAJIbHBIN YPOBEHb CONMPOTUBIICHUSI U3OJIAIMU CHUJIOBBIX I€Mell OTHOCUTENIbHO KOpITyca 3JIEKTPOIBUraTeNs
He cHu3uiics Hwke 0,5 MOw juis kom0aiiHOBBIX M KOHBeHepHBIX U 1,0 MOM - ais anekTpoaBuraresieil ocTaibHbIX
TUTOB. MUHMMAJBHBIA YPOBEHb CONPOTHUBICHUS HM30JSIIMU OINPENENSIOT KaK cpeqHee apuMeTHYeCKoe 3HaUYeHUe
COMPOTHUBRJICHU S U30JSIMHU 32 MOCIeIHUE 16 4 U3MEpEeHU M.

5317 cnobiTadusg U30€eIUH MAaXTHOW aBTOMATHUKH

5.3.17.1 VctibiTaHust IPOBOJIST 11O JUTUTEIBHOMY PEKHMY C pa3repMeTH3anueil 000JI09KH B COOTBETCTBUH C 5.3.8.

5.3.17.2 UcnbiTanne Ha ¢(yHKITMOHUPOBAHHUE MPOBOIAT NMPHU HOMUHAIBLHOW Harpys3ke, yKa3aHHOW B CTaHIapTax
(TY) Ha u3aenust KOHKPETHOTO BUA.

5.3.17.3 MuHuUMaIbHBIA YPOBEHb CONMPOTUBJICHUS OTIPEICISIIOT B COOTBETCTBHH C 5.3.15.4.

5.3.17.4 U3nenusi CYUTAIOT BBIJAEPKABIIIMMHU M CITBITAHUSI HA BO3JEHCTBUE BIa’KHOCTH BO3/lyXa IPHU YCJIOBUH, €CIIHU:

a) Bce 00pa3sLibl BbIIEPK AN MPOBEPKY HA (PYHKIIMOHUPOBAHUE U OCTAIHUCH pabOTOCIIOCOOHBIMU B COOTBETCTBHH CO
ctangaptamu (TY) Ha U311 KOHKPETHOTO BUAA;

0) pacTpeCKMBaHUE UM Pa3MsIrdeHUE JJaKOKPACOUHBIX MOKPHITHIA cooTBeTcTBYeT ['OCT 15963;

B) DJIEMEHTBI CXEMBbl, FaJIbBAHUYECKU CBS3aHHBIC C CUJIOBON YYaCTKOBOM CEThI0, UMEIOT CONPOTURICHUE H30JISIIUI
OTHOCHUTENbHO Koprnyca He meHee 300 kOm.

5.3.18 Menkue HEMCTIPaBHOCTH MCIBITYEMBIX U3E/INN (HApyIIEHHEe MOHTaXKa, BBIXOJ] M3 CTPOSI CUTHAJIBHBIX JIAMIT



U T.II.) MOTYT YCTpaHIThCS B Mpolecce ucnbiTanuii. [Ipu ycTpaHeHun HerncnpaBHOCTEN peKUM pabOThl TEIUIOKaMEPhI
He JI0JDKEH HapylaThCsl Ha JIUTeNbHOe BpeMs (Oosee uem Ha 1 - 2 u).

5.3.19 Tlopsiaok MpoBeIeHUS UCIIBITAHUN PYAHUYHOTO JIEKTPOOOOPYAOBAaHUS BCEX IPYTUX BHUAOB Ha BO3JCHCTBUE
BJIQJKHOCTH BO3yXa JOJIKEH COOTBETCTBOBATH OOLIMM IOJIOKEHUAM 5.3.

5.3.20 Ilopsinok mpoBeneHU s UCIBITaH M Ha BO3IEHCTBHE BIAXKHOCTH BO3/IyXa PyAHHMUYHBIX I1E€PEHOCHBIX MPUOOPOB
U yCTPOMCTB HHIUBHAYAJBHOIO I10JIb30BaHWS YCTAHABIMBACTCA B CTAHIApTaX HWJIM TEXHUYECKUX YCIOBUAX Ha

HU3OCJTINA KOHKPCTHBIX BUOOB.

I[MTPUJIOXEHUE A
(cripaBouHOE)

le/[MepHaﬂ KJIaCCH(l)l/IKaIIHﬂ IJEKTPOU3OJIIIMIUOHHBIX MaTEPHUAJIOB

I'pynna marepuana HaumMeHoBaH e, Mapka MaTepHasia
a QunexktpokepaMuka (dapdop, CTeaTUT, KOPAMEPUT); CIIOAa W CIIOJIIHBIE MaTepHalbl 03 OpraHdYecKux
CBSI3YIOIMX; AJIEKTPOH 30JISII{MOH HbI€ CTEKJIa (CHTaJlIbl, MUKAJIEKC)
o AmwuHOMmIacTel Mapok M®B1, M®B2, M®B3 (K-78-51), M®E1 (10-2) mo 'OCT 9359; mpecc-marepuansl Ha

ocHOoBe KpeMHuitoprannaeckux cmon [IKO-1-1-1 (K®-9), [TIKO-1-1-3 (K®-10), ITKO-1-2-4 (KMC-9), ITIKO-1-3-5
(KIDXK-9), TIKO-1-3-11 (KMK-218), IIKO-1-3-12 (KMK-218J1), I1IKO-1-2-13 (IIK-9), IIKO-1-2-15 (TII-110PM);
acOonemenT, acborekctonut; crekinorekctonmutel CKM-9, CTKM; dropomnacr-4; kommanop M-5 DII; mpecc-
Marepuaibl Ha OCHOBE Mo GupHoii cmounsl [ICK-5PM

8 [pecc-marepuansl Ha ocHoBe monmd pupHBIX cmon (mpemukcesl) [ICK-5, TICK-5H, TICK-OPMT, IICK-OPBMT,
JlaBcaHoBbIi reTunakc JII'-20
2 IIpemukcel [ICK-5T, ITICK-5HT; monuamu i 610, monuctrpost mucrosord AbC-2020, maporut ITOH
I[TPNJIOXXEHUE b
(oOsB3arenbHOE)
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L - snextpudeckuii 3a30p; K - MyTh yTeuky; / - MeTasI; 2 - 3JIEKTPOU30JIAIM OHHBI MaTepua,
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