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Mpeancnosue

Llenn, OCHOBHble NpPUHLMMbI M OCHOBHOW MNOPSAOK NpoBedeHwust paboT no
MEXrocyapCTBEHHOM  cTaHgapTu3auum  yctaHoBneHol BTOCT  1.0-2015
"MexrocygapcTBeHHas cuctema ctaHgapTtusauun. OcHoBHble nonoxenns" n FOCT
1.2-2015 "MexrocygapcTBeHHad cucTema  cTaHgaptmsaumn.  CTaHgapTbl
MEXIOCy4apCTBEHHbIE, MpaBUNa W PEeKOMEHA4AUUM MO MEXTOCyaapCTBEHHOM
cTangapTusauun. Npaeuna pa3paboTku, NPUHATUS, 0GHOBNEHNSA N OTMEHbI"

CBeaeHuna o ctaHagapTe

1 PASPABOTAH OG6LiecTBOM C OrpaHM4eHHOM OTBETCTBEHHOCTbIO "HayyHo-
nccnegoBaTenbCKUM UHCTUTYT NPUPOAHBIX ra30B U ra3oBblX TEXHONOMM - [a3npom
BHUUTA3" (OOO "Tasnpom BHUNTA3"), OTKpbITbIM aKLMOHEPHLIM OOLLECTBOM
"ixunHpuHroBass  HedprerasoBas  KomnaHus - BcecorwsHbld  Hay4HO-
nccnegoBaTenbCkMM — MHCTUTYT MO CTPOUTENbCTBY M 3Kcnnyatauuu
Tpybonposogos, o6bekToB TOK" (OAO BHUUCT), O6wecTtBOM C OrpaHNYEHHOM
oTBeTCTBEHHOCTLI0 "HedrerazTexOkcneptmnsa" (OO0 "HedorerazTexdOkcneptmsa")
n Camoperymmpyemonn OpraHusaumen - Hekommepyeckum [lapTHepcTBOM
codencTBns B peanu3auMnm  MHHOBAUMOHHBLIX  Mporpamm B obracTtu
NpoTNBOKOPPO3MoHHON 3aumThbl (CPO HIM"COMNMKOP")

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKNM KOMUTETOM no
ctaHgapTtusaumm MTK 523 "TexHuka u TexHonormm Jobbium n nepepabotkmn Hedotu
" rasa"

3 NMPUHAT MexrocygapCTBEHHLIM COBETOM MO CTaHAapTU3aL M, METPOSIONMA 1
ceptudmkaumm (npotokon ot 31 asrycta 2016 r. N 90)
3a npuHATME NpororiocoBarnm:



Kpatkoe HaumeHoBaHue || Kog cTpaHbl o CokpalleHHOe  HaumeHoBaHue

CTpaHbl no MK (UCO| MK (MCO 3166) |[HaunoHanbHOro  opraHa  no

3166) 004-97 004-97 CTaHgapTusaumm

ApmeHuns AM MWH3KOHOMUKN Pecny6nuku
ApmeHus

Benapycb BY loccTanpapT PecnyGnmku
Benapycb

KaszaxcTtaH KZ [occTaHgapT Pecnybnmku
KasaxcTaH

Knprnsuna KG KblprblacTaHgapT

Poccus RU PoccTtangapt

TagxmkucrtaH TJ TapxukcTaHgapT

4 [Npukasom PefepanbHOro areHTCTBa MO TEXHUYECKOMY DErynMpoBaHWI0 “
meTponormm ot 7 okTabpa 2016 r. N 1327-cT mMexrocyaapCTBEHHbIM CcTaHAapT
MOCT 9.602-2016 BBEeaeH B OENCTBME B KayeCTBE HaUMOHanNbHOrO cTtaHgapTa
Poccumckon ®enepaumm ¢ 1 noHa 2017 .

5 BSAMEH OCT 9.602-2005

UHopmayusi 06 UMEHEHUSIX K HacmosuweMmy cmaHOapmy rnybrnukyemcs 8
€Xe200HOM UHOpMayUOHHOM yKaszamerne "HauyuoHarnbHble cmaHOapmel”, a
meKcm U3MeHeHULU U Morpasok - 8 eXeMECSIYHOM UHGhOpMayUOHHOM yKasamere
"HayuoHarnbHble cmaHOapmbl”. B criydyae nepecmompa (3aMeHbl) uiu OmMeHb!
Hacmosiweao cmaHOapma  coomeemcmseyruwee  yesedomreHue  bydem
ony6ruKkogaHo 8 eXeMeCcsYHOM UHGOpMayUoOHHOM yKalamerne "HauuoHarbHbie
cmaHOapmel", Coomeemcmeytouwast UHgopmauusi, yeedoMrieHUe U MmeKCcMmbl
pasmeuwjaromcsi makxe 8 UHghopMmayUoHHOU cucmeme obue20 rnosib308aHusl - Ha
opuyuanbHom calime  ®edepanbHOo20 azeHmMcmea [0  MEeXHUYECKOMY
peaynuposaHuro U Memporioauu 8 cemu MIHmepHem (www.gost.ru)

BeBegeHue



Mog3emMHble MeTannmMyeckue coopyxeHus (Tpybonposogbl, pesepsyapbl,
onopbl, PYHOAMEHTbI) SBNSIOTCHA OOQHOW U3 CaMbIX KanuTaroeMKUX COCTaBIISHOLLMX
MPOMBbILLNEHHbIX 06 BHEKTOB. ot nx HaZleXHOoro, 6ecnepeboiHoro
PYHKLIMOHMPOBAHUSA 3aBuCUT MPOMBbILLIIEHHAs 6esonacHocTb n
XUN3Heobecne4YeHHOCTb MPOMBILIEHHBIX W arpapHbiX NPeanpuUsaTUR, ropogoB U
HaceneHHbIX MyHKTOB.

3HauuTenbHoe BIUSAHME HA CPOK CIyObl MOA3EMHbIX METanMYeCcKnx
COOpPY)KEHUA OKa3blBaeT KOPPO3MOHHAsA arpecCMBHOCTb OKpyXatoLwen cpeabl
(Bknoyasg OGMOKOPPO3MOHHYKD arpecCMBHOCTbL [PYHTOB), a@ TaKxe BHELUHUE
TEXHOreHHble Bo3gencTeus (bnyxgalwme u MHOYUMPOBaHHbIE TOKM), KOTOpbIE
MOMYT MPMBECTU K CYLLUECTBEHHOMY CHKEHUIO HaOeXHOCTU n 6e3onacHocTm
9KCMyaTMpyeMbIX COOPY>KEHWU N B HECKOSbKO pa3 COKPaTUTb CPOK MX CIYyXObl.

EQMHCTBEHHO BO3MOXHbLIM cocob6omM 60pbObl C 3TUM HEraTUBHBLIM SIBIIEHWEM
ABNAETCA CBOEBPEMEHHOE MPUMEHEHNE Mep MO MPOTUBOKOPPO3MOHHOW 3alumTe
CTarnbHbIX NOA3EMHbIX COOPYKEHUN.

B HacTosiwem cTaHgapTe YCTaHOBMEHbl KPUTEPMM OMACHOCTU KOPPO3UWU W
MeToabl MX OnpeaeneHus; TpeboBaHUs K 3alMTHBIM MOKPbITUSAM, HOPMaTUBbI UX
KadyecTBa AN pa3HbIX YCIIOBMIM 3KCMNIlyaTauum Nog3eMHbIX COOPYXeHUN (agresunst
3aLUMTHBIX NOKPbLITUA K NMOBEPXHOCTU TPYObl, aare3ms Mexagy CriosiMvM 3alMTHbIX
MOKPbLITUW, CTOMKOCTb K pPacTpeCcKMBaHWIO, CTOMKOCTb K yaapy, CTOMKOCTb K
BO3AENCTBMIO CBeTonorogbl M Ap.) M METOAbl OLEHKM KayecTBa 3aLLMUTHBLIX
NMOKPbITUI; pernaMmeHTMpoBaHbl TPeboBaHWA K 3MNEKTPOXMMWYECKOM 3awmTe, a
Takxe MeToabl KOHTPons 3¢deKTUBHOCTM NPOTMBOKOPPO3NOHHON 3aLLMTbI.

B HacTosileM cTaHgapTe ydTeHbl HOBEWLLME HAayYHO-TEXHUYECKNE pa3paboTku
N OOCTUXEHUST B MNpPaKTMKE NPOTMBOKOPPO3MOHHON 3alMThbl, HaKOMSEHHbIE
aKcnnyaTaLMoHHbIMU, CTPOUTESTBHBIMU Y NPOEKTHLIMM OpraHn3aunsiMu.

BHenopeHvne HacTosWwero cTaHgapTa MNO3BOMUT YBENUYUTb CPOK CIyxObl U
HaEXHOCTb MOA3EMHbIX MEeTanfIMYECKNX COOPYKEHUN, COKPaATUTb pacxodbl Ha UX
TEXHUYECKYIO IKCNIyaTaumio.

1 O6nactb NpUMeHeHus

Hactoswmn cTtaHgapT ycTtaHaBnmBaeTr obume TpeboBaHus K 3awmTe OT
KOpPO3MM HapYXHON MOBEPXHOCTM MOA3EeMHbIX (B TOM 4ucre MNOABOAHBLIX C
3arnybneHneM B [OHO) CTallbHbIX COOPYXEHWUW, MPOSIOKEHHBLIX HIDKE YPOBHS
MOBEPXHOCTM 3emMnM uin B 06BanoBaHWM, BbIMOSMHEHHbIX W3 YINepoaucTbiX U
HU3KOMErMpoBaHHbIX  cTarnerd (garnee - COOpYXeHus):  TpybonpoBOaOB,
TPaHCNOPTUPYIOWLMX  MPUPOAHbLIN  ra3  (ra3onpoBoAdbl  MarucTpanbHble U
pacnpegenurernbHble), HedTb, HeTENPOAYKTbI, U OTBOAOB OT HUX; pe3epByapoB (B
TOM 4YuCrie TPaHLIEeNHOrO TUMa); BOAOMPOBOAOB; TPYOONPOBOAOB TEMMOBbLIX CETEN;
CBaW, LUMYHTOB, KOMOHH WU APYrMX HECYLMX CTamnbHbIX NOA3EMHbIX KOHCTPYKLMN.
HacToaumn ctaHgapT Takke ycTaHaBnvmBaeT TpeboBaHUsi MO OrPaHNYEHMIO TOKOB
YTEYKM Ha UCTOYHMKaX Bry>aarLmx TOKOB, OKa3blBalLWMX BUSIHUE HA 3alLmTy OT
KOppO3un  MNOA3EMHbIX  COOPYXEHWUW:  ANeKTpUMUUPOBAHHBLIM  PeribCoBbIN
TPaHCNOPT, NMHUM nepegadn SHeprMm MOCTOSIHHOMO TOKa Mo cucteme "npoBof-
3emnsg", NPOMBbILLIEHHbIE npeanpuaTng, notpebénaowme NOCTOSIHHbIN
3NEKTPUHECKUA TOK B TEXHOMOTMYECKNX LIENSIX.

Hactoaumn ctaHgapT He pacnpoCTpaHAETCHA Ha Criegylowme COOPYKEHUS:
Xene3obeTOHHblE U  YYryHHble COOPYXEHWSl; Ha COOPYXeHUs1 creyuanbHOro
06OPOHHOIO N KOCMUYECKOTO Ha3HaYeHWsi, MOPCKME 1 NPUBPEXHbIE COOPYXEHUS, B
TOM yucrne, TpybonpoBoAbl; COOPYXEHMS aTOMHbIX, NPUNBHbIX,
rMOPO3NEKTPUYECKMX CTaHUMN W MNMOTUH; KOMMYHUKaLWW, NPOKMaabiBaemble B
30aHusx; kabenu B MeTannuyeckon obosnoudke; TpybonpoBoabl TEMMOBbLIX CETEN C
NeHoNoNMypeTaHOBOW TEMSOBOM M3onaumMen n Tpybon-oBOofiouKon M3 KeCTKOro
nonmMaTuneHa (KOHCTpyKumusa "Tpyba B Tpybe"), umelolme AENCTBYHOLLYO CUCTEMY
onepaTMBHOIO ANCTAHLIMOHHOIO KOHTPOIA COCTOSHMSA M30MsL MM TpyoonpoBoaoB.



2 HopmaTuBHbIE CCbIJIKN



B HacTosLwwem cTaHaapTe Ncnonb3oBaHbl HOPMaTUBHbIE CCISIKW Ha cregyoume
MEeXrocyJapCTBEHHble CTaHOapThl:

[OCT 9.008-82 EguHas cuctema 3awmThl OT KOPPO3un 1 ctapeHus. MNMokpbiTus
MeTannmMyeckme n HeMeTarnnmyeckne HeopraHnyeckune. TepMuHbl U onpegeneHus

[OCT 9.039-74 EpuHaa cucTema 3awmTbl OT KOPPO3UW U CTapeHus.
Koppo3noHHasa arpeccuBHOCTb aTMocdepbl

[OCT 9.102-91 EpguHaa cucTema 3awmTbl OT KOPPO3UW U CTapeHus.
BospgenictBne Gmonormdecknx ¢oakTopoB Ha TEXHUYEecKMe OObeKkTbl. TepMuHbI U
onpegerneHus

[OCT 9.103-78 EpauHaa cuctema 3auwmTbl OT KOPPO3UM U CTapeHus.
BpemeHHasi MpoTMBOKOPPO3MOHHAsA 3almTa MeTansnioB M u3genui. TepMuHbl r
onpeaeneHus

[OCT 9.401-91 EguHas cuctema 3awmThl OT KOPPO3um 1 ctapeHus. MNMokpbiTus
nakokpacodHole. O6wpe TpeboBaHWss M MeToAbl YCKOPEHHbIX WCMbITAHUMA Ha
CTOMKOCTb K BO3AENCTBUIO KNMMaTUYECKMX hakTOpOB

MOCT 12.0.004-90 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. OpraHnsauns
06yyeHusa 6e3onacHocTu Tpyaa. ObLme nonoxeHns

MOCT 12.1.003-83 Cuctema ctaHgaptoB 6e3onacHocTtu Tpyaa. lWym. Obuwme
TpeboBaHuns 6esonacHoCTH

MOCT 12.1.005-88 Cwuctema ctaHgapTtoB 6esonacHoctn Tpyga. Obuwme
CaHUTapHO-TMrmeHn4eckmne TpeboBaHus K BO3ayxy paboyein 30Hbl

MOCT 12.2.004-75 Cwuctema cTaHgaptoB 6e3onacHocTv Tpyaa. MawwvHbl u
MexaHu3Mbl cheumanbHble And TpybonpoBOAHOrO cTpouTenscTBa. TpeboBaHus
6esonacHocTH

OCT  12.3.016-87 Cuctema cTaHgaptoB  6e3onacHocTtM  Tpyada.
CtpoutenbctBo. PaboTbl aHTUKOPPO3UOHHLIE. TpeboBaHms 6e3onacHoCTU

OCT 12.4.172-87 Cuctema cTaHgaptoB 6GesonacHoctu Tpyga. Komnnekt
WHOVBMAYAlNbHBLIN  3KPAHVPYIOLWMA AN 3aWmTbl  OT  3MEeKTPUYECKUX rnorewn
NPOMBbILLIEHHON YacTOTbl. O6LLme TexHNnYeckme TpeboBaHNSA U METOAbI KOHTPONSA

[OCT 427-75 [JIvHerkn u3MepuTerbHble MeTanmmyeckne. TexHudeckue
yCIoBUS

OCT 1050-2013 MeTannonpoaykuus M3 HenerMpoBaHHbIX KOHCTPYKLMOHHBLIX
Ka4yeCTBEHHbIX 1 cneunanbHbix ctanen. Obume TexHU4ecKne ycrnosums

OCT 2583-92 bartapen w©3 UWIMMHAPUYECKUX MapraHueBO-LIUHKOBbIX
3JIEMEHTOB C COMEBbIM 31IEKTPONUTOM. TeXHUYecKne ycrioBums

OCT 2678-94 MaTepuanbl pynoOHHbLIE KPOBESbHbIE U MMOPON3ONALMOHHBIE.
MeToabl ncnbITaHUA

FOCT 2768-84 ALeTOH TEXHUYECKUIN. TEXHNYECKNE YCIOBUS

FOCT 4166-76 PeakTtunBbl. HaTpuin cepHOKMCTIbIN. TeXHUYECKne yCcroBus

[OCT 4233-77 PeakTuBbl. HaTpuin xnopucTbli. TexHNnYeckme ycrnoBums

FOCT 4234-77 PeaktuBbl. Kanuin xnopuctblin. TexHUYeckme ycrnosus

OCT 5180-84 lpyHTbl. MeToabl nabopaTopHOro onpeaeneHns mandecknx
XapaKTepucTuK

FOCT 5272-68 Koppo3sus meTannos. TepMuHbI

[OCT 6323-79 [llpoBoga C NOMMBUHWUIXIIOPUOHOW — M3onaAuMen  Ons
3NEeKTPUYECKMX YCTAHOBOK. TEeXHUYECKUE YCIIOBUS

FOCT 6456-82 Llkypka wnmgoBanbHas bymaxHasa. TexHn4eckune ycrnoBums

OCT 6616-94 lNpeobpasoBaTteny TepmoanekTpnyeckne. Obume TexHnYeckmne
yCIioBuS

FOCT 6709-72 Boga guctunnupoBaHHas. TeXHUYECKNE YCroBuUS

OCT 8711-93 (MOK 51-2-84) [lpubopbl aHanoroBble MOKa3biBatoLLme
3NIeKTPON3MEPUTESNbHbIE MPAMOro AEUCTBUS U BCNOMOraTernbHble YacTu K HUM.
YacTtb 2. Ocobble TpeboBaHNSa kK amnepmeTpam 1 BoribTMETPaM

FOCT 9812-74 BuTymMbl He(pTsIHbIE N30NALMOHHBbIE. TEXHUYECKMe yCIoBus

OCT 10821-2007 lMpoBonoka u3 nnaTuHbl U NAAaTUMHOPOAMEBbLIX CMABOB ANS
TEpPMO3NEKTPUYECKUX npeobpasoBaTenen. TexHuieckne ycrosus




FOCT 11262-80 lNnactmacckl. MeTog UcnbITaHUA Ha pacTsKeHune

OCT 11645-73 [lMnactmaccbl. MeTtog onpegeneHus nokasartens TeKydecTu
pacnsiaBa TepmonsacToB

OCT 12026-76 bymara dwmnbTpoBanbHas nabopatopHas. TexHuyeckue
yCIioBus

FOCT 13518-68 lNnacTtmacckl. MeToa onpeaeneHnMs CTOMKOCTM NOMMITUNEHA K
pacTPECKNBaHWIO MO, HanpshkeHnem

FOCT 14236-81 NneHkn nonMmepHble. MeTog, UCNbITaHUW Ha pacTsxeHve

FOCT 14261-77 Kucnota consiHag ocobon YNCTOTbI. TeXHUYECKMe yCrioBusi

FOCT 15140-78 MaTepuanbl flakokpacoyHble. MeToabl onpegeneHnsa agresnm

[OCT 15150-69 MawmHbl, npubopbl W ApyrMe TexHUYeckue W3fenvs.
McnonHeHns Ona  pasnuyHbIX  KMMMaTU4ecKux paroHoB. Karteropuu, ycrnosusi
aKcnnyaraumuM, XpaHeHus WU  TPaHCMopTUPOBaHWSA B 4YacTu BO3OENCTBUA
KIMMaTnyYeCcKnx hakTopoB BHELLHEN cpeabl

FOCT 16336-77 Komnosuumm nonmatuneHa anst kabenbHon npoMbILLIEHHOCTMW.
TexHuyeckne ycrnosus

OCT 16783-71 lNnactmaccel. MeToq onpeaeneHus TemnepaTypbl XpYrnKOCTU
npu caaenMBaHum obpasLia, CrIoKeHHOro neTnen

[OCT 17299-78 CnupT 3TUIMOBbIN TEXHUYECKUIN. TEXHUYECKNE YCIoBUS

OCT 17792-72 JneKkTpon CpaBHEHUSA XIopcepedpsiHbi  HACbILEHHbI
06pasLoBbIn 2-ro paspsga

FOCT 19179-73 N'vaponormsa cywmn. TepMuHbl U onpegeneHns

MOCT 23750-79 AnnapaTbl WCKYCCTBEHHOW MOroabl Ha KCEHOHOBbIX
nanydarenax. Obuwpe TexHm4yeckue TpeboBaHms

OCT 26996-86 [lonmnponuneH u cononMMmepbl nponuneHa. TexHudyeckue
yCIioBus

[OCT 29227-91 (MCO 835-1-81) lNocyna nabopartopHasa cTeknaHHas. [MneTku
rpagyvpoBaHHble. Yactb 1. Obwme TpeboBaHua

OCT 25812-83 TpybonpoBoabl cTanbHble MaructpanbHble. O6uwme
TpeboBaHus K 3aumTe OT KOpPOo3umn

MpymevaHue - lMpn NOMb30BaHWM HACTOSALWMM CTaHOAPTOM LenecoobpasHo
NPOBEPUTL AENCTBUE CCbINTIOYHbLIX CTaHOApPTOB Ha TeppuTopun rocygapcTsa Mo
COOTBETCTBYIOLLEMY yKa3aTesio CTaH4apTOB, COCTaBMEHHOMY MO COCTOSAHMIO Ha 1
SAAHBApPs TEKyLIero roga, M no COOTBETCTBYOWMM MHAOPMAaLMOHHBIM yKasaTensm,
onybrnmkoBaHHbIM B TeKylwlem rogy. Ecnm  cCbifoYHbI  JOKYMEHT 3aMeHeH
(M3mMeHeH), TO NpyM  MOMb30BaHUM  HacToAWMM  CTaHZ4apTOM  creayet
PYKOBOACTBOBATbLCS 3aMEHEHHbIM (M3MEHEHHbIM) cTaH4apToM. Ecnm cCbinoyHbIn
AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOSoXeHUe, B KOTOPOM JaHa CCbIflka Ha Hero,
NPUMEHSAETCS B YaCTU, He 3aTparvBatoLLEen 3TY CChISIKY.

3 TepMUHbI 1 onpeaeneHns

B HacToswem ctaHpapTe npuMmeHeHbl TepmuHbl No FOCT 5272, FTOCT 9.008,
FOCT 9.072, 'OCT 9.103, [1] n [2].

4 O0wme nonoxeHus

4.1 TpeboBaHunss HacTosILLEro cTaHgapTa obsAsaTenibHbl NPU NPOEKTUPOBAHUN,
CTPOUTENLCTBE,  PEKOHCTPYKLMKM,  PEMOHTE,  3JKcnnyataumm  MNoA3eMHbIX
COOpYyXeHunn. Hactoswmn cTaHgapT SBNsSeTcA OCHOBaHMEM And  pa3paboTku
HOpMaTuMBHbIX AoKymeHTOB (H[) wn onpegeneHnss MeponpuaTuiA MO 3awmTe
KOHKPETHbIX BUAOB NOA3EMHbIX METAINIMYECKUX COOPYKEHU OT KOPPO3UMN.



4.2 lMpwn paspaboTke MNpoekTa CTPOUTENLCTBA M PEKOHCTPYKL MU COOPYXKEHWUIA
OO HOBpPEMEHHO pa3pabaTbiBalOT NPOEKT 3aLLMThI UX OT KOPPO3UM.

4.3 Meponpusituss No 3awmTe OT KOPPO3UM CTPOSILLMXCH, AEUCTBYHOLLMX W
PEKOHCTPYMPYEMBIX COOPYXEHUI NpeayCcMaTpuBaloT B NMPOEKTHOM AOKYMEHTaLUM B
COOTBETCTBUM C TpebOBaHMSAMM HACTOAWEro ctaHgapTa. [ns  KOMMIEKCHbIX
06beKTOB (MarucTpanbHble TPYOONpPoBOAbI, pe3epByapHble NapKu, MPOMbILLIEHHbIE
NroLWaAKN C NOA3EMHbIMU TPYOONPOBOAAMUN N HECYLLMMW NMOA3EMHbBIMU CTarbHbIMU
KOHCTPYKUMSIMM) MpU  NPOEKTUPOBAHUW, KaK MpaBuiio, npeaycmaTtpuBaeTcs
co3faHne CMCTEM NPOTMBOKOPPO3NOHHOM 3aLLyThI.

4.4 Tlpn NPOEKTUPOBaHUKU, CTPOUTENLCTBE, JKCMfyaTtauum n PeKoHCTPYKLUK
NMOA3EMHbIX COOPYXEHUN nNpeaycMaTpuBaloT MeponpuUATUA Mo onpeaeneHnto
MCTOYHMKOB  Onyxgalwmx TOKOB, OueHKe ux onacHocTu. OpraHu3auum,
3KCNNyaTupyloLme  coopyxeHmss 1 obopygoBaHue,  KOTopble  SBNSKOTCSA
MCTOYHMKaMK BnyxaaroLmx TOKOB, LOMMKHbI 06ecnevnTb OrpaHnyYeHme Ux onacHoro
BNMSIHNSI B COOTBETCTBUM C HACTOSALLMM CTaHLAPTOM.

4.5 Bce cpeacTtBa 3almTbl OT  KOPPO3WM, NPEAYCMOTPEHHbIE MPOEKTOM,
NPMHUMAIOT B 3KCMNyaTaLuio 40 COa4Yn B SKCMyaTaL o COOPYKEHWIA.

4.6 [MpoeKkTHble peLleHVs LOPKHbI YYUTbIBATh BIMSAHME 3NIEKTPOMArHUTHbIX
BO3AENCTBMIA N yOApPOB MOSHUW, @ TaKXe TEXHUYECKMX CPeacTB A OrpaHNYeHnst
yKa3aHHbIX BO3EeNCTBUA HA CPeACTBa 3almTbl COOPYKEHUA OT KOPPO3UMU.

47 Tlpun oakcnnyataumm  COOPYXEHUNn  OOmkHbl  ObITb  obecneveHbl
CUCTEMATUYECKMNA KOHTPOSb 3(PPEeKTUBHOCTN MPOTMBOKOPPO3NOHHON 3almThl Y
OMacHOCTU KOPpO3UW, a TaKxe perncTpaumss U aHamms MpUYMH KOPPO3UOHHBLIX
NoBpPEXOEHNN.

5 Kputepun onacHoCT KOppo3um

5.1 Bugamm KOPPO3MOHHOrO BO3OAEVWCTBUA Ha HapPYXHYKO MNOBEPXHOCTb
NOA3EMHbIX CTarnbHbIX COOPYKEHUN ABMAOTCS:

- aTMocdepHast Kopposus;

- KOPPO3MS B NOYBEHHO-TPYHTOBbIX BOA4AX U IPYHTaX;

- BMoKoppo3us;

- Koppo3usi, BbI3BaHHaA OnyxgalowymMum  Tokamu  (MEpPEMEHHbIMU U
NOCTOSAHHbLIMW);

- KOpPO3u4, Bbli3BaHHasA NHAYLMPOBAHHBLIM NEPEMEHHBIM TOKOM.

MpumeyaHuns

1 ATmocdbepHast KOppo3nsi NOA3eMHbIX COOPYXEHUN SABNSETCA BEPOATHbIM Y
4acTO BCTPEYaLWMMCHA Ha NpakTuUKe crydaem (ydacTKM Bbixoga MNOA3EMHbIX
COOpPYXEHUA W3 3eMIn, HEMPOEKTHbIN BbIXOA4 MOA3EMHbIX KOMMYHMKaUMW Ha
MOBEPXHOCTb: pPa3MbiBbl, BbIBETPMBAHME, Y4acTKM npoBedeHusi paboT co
BCKPbITUEM MOA3EMHbIX KOMMYHUKAUWA) U YYUTbIBAETCA NPV  NaHUPOBaHUA
3aLUMTHBIX MEPONPUSATUI, B T.4. TPEOOBaHWI K 3aLLUTHBLIM MOKPbITUSM.

2 OnpepeneHve TepMuHa "MOYBEHHO-TPYHTOBbIE BOAbl" cooTBeTcTBYeT [OCT
19179.

5.2 OueHka onacHoCTM aTMOC(epHOM KOppO3MM CTallbHbIX COOPYXKEHWUI
OCYLLECTBIISIETCS NO BENMYMHE KOPPO3MOHHLIX NoTepb B cootBeTcTBuM ¢ [OCT
9.039 n cTeneHn Koppo3noHHoM arpeccmBHocTU atMocdepbl no FTOCT 15150.



5.3 Koppo3snoHHasi arpecCUBHOCTb FPyHTa M MOYBEHHO-TPYHTOBbLIX BOA MO
OTHOLLIEHUIO K CTarnbHbIM NMOA3EMHbIM COOPYXEHUSIM XapaKTepmnsyeTcs 3Ha4eHnsIMn
yOEenbHOro 3MeKTPUYECKOro COMPOTUBMEHUS TPyHTa (MOYBEHHO-TPYHTOBLIX BOA);
cpegHen MrOTHOCTbIO KaTOOQHOrO TOKa; HarmmM4mem (Unn OTCYTCTBMEM) NPU3HAKOB
BGurokopposunu.

5.4 [1na oueHKn KOPPO3MOHHOM arpeCCUBHOCTU MPYHTa MO OTHOLLEHUIO K cTanu
ONpeaensitoT YyAenbHOe 3MEKTPUYECKOEe COMPOTMBIIEHME TPYHTA, U3MEPEHHOE B
NOneBbIX MM NabopaTopHbIX YCIIOBUSIX, U CPELAHIOK MIIOTHOCTb KAaTOAHOro TOKa
npM cmeweHnn noteHumana Ha 100 MB oTpuuartenbHen CcTauMoHApHOro
noTeHUnana ctamm B rpyHTe (cm. Tabrmmuy 1). Ecnn npu onpegeneHun nepeoro
nokasarensa (yAenbHOro 3neKTPUYEeCKOro COMPOTMBIIEHMSI TPYHTA) YCTaHOBIEHA
BbICOKas KOPPO3MOHHAsi arpecCMBHOCTb [PyHTa, TO APYyroM nokasaTefb He
OnNpeaensitoT.

5.5 MeToabl onpegeneHnst yaenbHOro 3feKTpuy4eckoro ConpoTUBIIEHUS TPYHTa U
cpedHen nNfOTHOCTU KaToAHOro TOKa npuBedeHbl B npunoxeHnax A n b.
[donyckaeTca nNpuMeHATb Apyrve aTTecTOBaHHble MeToabl — orpegerneHus
yKa3aHHbIX NapameTpoB.

MpumeyaHua

1 [na TpyGonpoBOAOB TEMNSOBbLIX CETEN, MPOSIOXKEHHbIX B KaHanax, TennoBbIX
Kamepax, CMOTPOBbIX KOMnoauax U T.4., KpUTepMeM onacHOCTU KOPPO3nK ABMSeTCS
HanM4ne BOAbI UM FPyHTa B KaHanax (TensioBbIX Kamepax, CMOTPOBbIX KOroauax m
T.4.), €CIN BOAA UK TPYHT CornpuKacarTCs C TeNSIOM30NALNOHHON KOHCTPYKLNEN
UM NOBEPXHOCTbLIO TpybGonpoBoaa.

2 BospgencTteue aktopa 61MoKoppo3nmM OLEHMBAIOT C MPUMEHEHNEM TEPMUHOB B
cootBetcTBUM ¢ [OCT 9.102.

3 Ecnu ygenbHoe 3neKTpU4eckoe COMpPOTMBIEHWE T[PYHTa, W3MEpeHHoe B
MONeBbIX WM NabopaTopHbIX YCroBUSIX, paBHO wuin Gonee 130 Om'm, TO
KOPPO3MOHHYI0 arpeCcCMBHOCTb FPYHTa CYMTAOT HU3KOW U MO CPEAHEN NIOTHOCTU
KaTOA4HOro TOKa He OLIEHMBAIOT.

Tabnuua 1 - Koppo3noHHas arpeCCMBHOCTb pyHTa (MOYBEHHO-TPYHTOBbLIX BOA) MO
OTHOLLIEHMIO K YrIepoanucTon U HU3KONErMpoOBaHHOW CTanu

Koppo3unoHHasi YaenbHoe anekTpuyeckoe || CpeaHsis NIOTHOCTb
arpecCUBHOCTL MPYHTA || CONPOTUBNEHME rpyHTa KaToAHOro Toka, Al 2
(MOYBEHHHO-TPYHTOBLIX BOA), ’
Omm
Huskasa Cs. 50 [o 0,05 Bknitou.
CpegHss Cs. 20 go 50 BKkntou. Cs. 0,05 oo 0,20 BKkntou.

Bbicokas Jo 20 Bkntou. Cs. 0,20




5.6 [Ons Haxogawmxcs B 3KCnfyaTauum MNOA3EMHbIX CTarlbHbIX COOPYXXEHWU
OLEHKa ornacHoCcTM OMOKOPPO3UM [OSPKHA OCYLIECTBNSATLCA Ha OCHOBaHUM
crnegyroLmx NpU3HaKoB:

- TVN (A3Ba, NUTTUKHI), pa3Mepbl U PACMOSNIOKEHNE KOPPO3MOHHOIO NOBPEXOEHNS;

- HanMuMe KOPPO3WOHHbIX MOBPEXOAEHUA MNOA4 OTCIOMBLUMMCH 3aLLMTHBIM
MOKPbITUEM;

- YCOBUA NPOTEKAHMSA KOPPO3UMOHHOTO npouecca (a3pobHbIA, aHaspobHbIN);

- HanMyMe KOPPO3MOHHbIX MOBPEXOEHWUA, HE CBA3a@HHbIX C BO34ENCTBMEM
6ny>xgaroLwmx TOKOB;

- naeHTudmKaumsa NpoayKToB 6GMOKOPPO3MMN.

5.7 Kputepyem OWNOKOPPO3NOHHOM OMACHOCTU (arpeCCUBHOCTU  PyHTA),
CBSI3aHHbIM C BO34EeNCTBUEM CyrnbdaTpeayunpytomx 6akTepuin, MoXeT SABMATbLCA
HanMune BM3yamnbHbIX MNPU3HAKOB OFfIEEHNsI TPyHTA (OKPaLUEHHOCTU [pyHTa B
cepoBatble, cu3ble, ronyboBaTble TOHA) M HanMuMe B IPYHTE BOCCTAHOBIIEHHbLIX
coeauHeHun cepbl. MeTon KadeCTBEHHOro onpegeneHnss 6MOKOPPO3MOHHON
arpeccuBHOCTU PyHTa NpUBEAEH B NpuUrioxeHun B.

5.8 OueHky onacHocTu 6MOKOPpPO3MK, OOYCIOBMNEHHOM BO34ENCTBMEM
MWUKPOOPraHM3MOB, CredyeT OCYLUECTBMATb HA OCHOBAHWM WX WAEHTUGMKaLMN K
YCTAHOBMNEHNSI CBSA3N WX >KM3HEAESATENIbHOCTM C KOPPO3UOHHBLIM MPOLLECCOM.
MpenBapuTenbHbIM NOATBEPXKOEHMEM OMAcHOCTM GMOKOPPO3nKM, OOYCIIOBIIEHHOM
BO3QENCTBMEM  MUKPOOPraHU3MOB, SIBIISIOTCA  MONOXUTENbHbIE  pe3ynbTaThl
onpeaeneHnsl Ka4eCTBEHHbIX MPU3HAKOB, KOTOPbIE NPUBEAEHbI B NpUroxeHun B.

5.9 Kputepuem Hanuums 6nyxgatowmx TOKOB OT MCTOYHUKOB NMOCTOSIHHOMO TOKa
B IPYHTE SABMSIETCHA 3HAYEHME Pa3HOCTU MNOTEHUMArnoB, N3MEpPEHHOE OTHOCUTENBHO
3MEKTPOAOB CPaBHEHUS MeXay ABYMSI OTCTOSALMMW ApYr OT Apyra Ha pacCTOAHUM
100 M TOYKamMn Ha NOBEPXHOCTU 3eMrun. 3mepeHnsa NpoBoaAaTCcAa B ABYX B3aMMHO
nepneHanKynapHbIX HanpaeneHusax. Metoa onpegeneHuns Hanuuua GnyxgaroLLmx
MOCTOSIHHBIX TOKOB B 3eMrie NpuBeaeH B NpurioxxeHum I

Ecrm makcumanbHas pasHocTb noTeHuuanoB npesbiwaetr 0,5 B, 10 3Tto
O3Ha4aeT Hamm4ume GITy>KgaroLLmX TOKOB.

510 [Ona noasemMHbIXx TpybonpoBOAOB, MNPOEKTMPYEMbIX MapanniesibHo
CYLUECTBYIOLLWM (B OOHOM TEXHOSIOMMYECKOM KOpWAOopE), HanMyine nnm oTcyTcTeme
Gnyxgatowmx TOKOB Heobxoaumo oueHmBaTb B COOTBETCTBMM € 5.9 M no
pesyrnbTaTamMm U3MepeHuin Ha CYLLECTBYIOLLMX TpybonpoBoaax.

5.11 TMpu3HakoM onacHoro BrMSIHUS Gnyxgarowero MOCTOAHHOMO ToKa Ha
COOpPYXEHUS ABMAETCH HanMyYne U3MEHSOLLIEroCH No 3HaKy U 3HaYEHUIO CMELLEHUS
CYMMapHOro noTeHunana COOPYXEHMSI MO OTHOLUEHWD K €ro cTauWuoHapHOMY
noteHumany (3HakornepemeHHas 30Ha) WM HanMyue TOSMbKO MOSIOXUTENbHOMO
CMELLEHNST CYMMAapHOro NoTeHuKnana, Kak npaBumio, M3MEHSIIOLLIErOCHA MO 3HAYEHUIO
(aHogHas 3o0Ha). MeTon onpedeneHns  OnMacHoOro BMSHWUS  BriyxgatoLlero
NMOCTOSIHHOIO TOKa NpuBeAeH B Npurnoxennsx I n [.

MpumeyaHue - [ns BHOBb MPOEKTUPYEMbIX COOPYXEHWA OMACHbIM SABMSETCSH
Hanm4ne GrnyxgaroLmx TOKOB B 3emrie, Cnocob onpeaeneHns KOTOporo NpMBeaeEH B
npunoxenunn .



5.12 OnacHoe BnMsHWE NEPEeMEHHOr0 TOKa MPOMBbILLTIEHHON YacToTbl (B TOM
yucne WHOYLMPOBAHHOTO MEPEMEHHOro TOKa) Ha CTalbHble  COOpPYXeHUS

XapaKTepusyeTcs HanM4mMeM nepemMeHHOro Toka nroTHocTbio 6onee 2 MA/cm2 (20

A/M2) Ha BcrnomoraTenbHOM 3neKkTpode NGO CMeLLeHUeM CpedHEero 3HayeHust
noTeHUMana CoOpyeHUs B OTpULaTENbHY0 CTOPOHY HEe MeHee 4yeM Ha 10 mB no
OTHOLLEHUIO K €ro CTaLMoHapHOMY NoTeHuuarly.

MeTon onpeneneHst onacHoOro BIMSIHUSI NMEPEMEHHOTO TOKa Ha MoA3eMHble
COOpPYKEHUSI NpUBEAEH B NpuroxeHnm E.

5.13 [na npoekTupyemblix TpyboOMNpoBOOOB Ha YyyacTkax C napannenbHbiM
criegoBaHMeEM UX C BO34YLUHbIMU JIMHUAMU 3NekTponepeaaym HanpsbkeHnem 110 kB
n 6onee, oueHKa BIUSHUSA MHOYLMPOBAHHOrO (HaBEAEHHOr0) NMEPEMEHHOro TokKa
ocywectenserca B cootBetctBunm ¢ [OCT 25812 "TpybonpoBoabl CTanbHble
mMarucTpanoHble. O6upe TpebGoBaHuss K 3awmTte oOT Koppo3un" (MpoekT)
(npunoxexwne B).

5.14 OnacHOCTb KOpPpPO3UN NepeMEHHbIM TOKOM MPOMBbILLIEHHON YacTOTbl ANS
HEeCyLMX KOHCTPYKLUM (CBan, Ornop), MCMNosfb3yeMblX B KadecTBe 3a3eMIstoLLmx
YCTPOMUCTB (€CTECTBEHHbIX 3a3eMnuTenen), onpefensercs MnoTHOCTbI TOKa,
CTeKalwero C MOBEPXHOCTM apmaTypbl MOA3EMHbIX KOHCTPYKUWUA B TPYHT.

OnacHOCTb KOpPPO3um CyLLECTBYET, eCrnv NNOTHOCTL TOKa npesbiwaet 1 A/m 2.

6 BbiGOp MeToA0B 3aWUTbl OT KOPPO3UU

6.1 Metoabl 3almThbl OT KOPPO3nn COOpyXeHUA OOImKHbl COOTBETCTBOBATbL €ro
Ha3Ha4YeHno, KOHCTPYKLU NN U YCIIOBUAM 3KCMJlyaTauun.

6.2 OCHOBHbIMW MeTO4aMW 3aluMTbl MOA3EMHbIX CTalbHbIX COOPYKEHMI OT
KOPPO3uMM B MOYBEHHO-TPYHTOBbLIX BOA4aX M [PYHTaX M KOPPO3UW, Bbl3BAHHOW
6nyxoatoLwMmMmN ToKkamMu, ABMSOTCS:

- MPUMEHEHWE 3aLLUTHbIX NMOKPbITUI;

- NPYMEHEHMEe CPeACTB ANEKTPOXMMMYECKON 3alLMTbI (KaTogHas nonsapusaums).

6.3 [JononHuTenbHbIMKU METOA4AMM 3aLWMTbl OT KOPPO3UKM SABMAIOTCA:

- BbIGOp Tpacc NPoKnagkm NPoeKTUPYEMbIX CTarbHbIX COOPYKEHUI (MPU NPOYNX
PaBHbIX YCIIOBUSIX) C Y4€TOM OMacHOCTM BO3AEWCTBMSA  Onyxgawowmx wu
WMHAYLMPOBAHHbIX TOKOB;

- OrpaHMYEeHMEe TOKOB M HanpsbKeHWn npu BO3LENCTBUM WHOYLIMPOBAHHOIO
NepeMEHHOro ToKa;

- orpaHnyeHne 6yxgaroLLmx TOKOB Ha MX UCTOYHMKAX.

6.4 [lpu onpegeneHM MeTOOOB 3aWMTbl  OT  KOPPO3UM  COOPYXEHWn
npegycmaTpuBatoT:

- OLLeHKY YCIOBU CTPOUTENLCTBA U SKCMIyaTaun COOPYXEHUS;

- OLLEHKY KpuUTEepreB ONMacHOCTU KOPPO3UN COOPYKEHUS;

- Bbl6Op 3aMTHBIX MOKPbITUMA, COOTBETCTBYIOLLMX YCMOBMSAM 3JKCMyaTaumu
COOPYXKeHUS;

- OLEHKY HeoBXoaAMMOCTU U BbIGOp peLUEHUI MO JNEKTPOXMMUYECKON 3alumTe
(kaToaHOM Nonsipu3aLmn) COOPYKEHUI;

- OUEeHKYy HeobxoauMOCTU U BblOOp AOMOSMHUTENMbHBIX METOOO0B 3almTbl OT
KOppo3uu.

6.5 He3aBnCMO OT KOPPO3MOHHOWN arpeCCUBHOCTYU MPYHTA, AS1 BCEX NOA3EMHbIX
COOPYXEHUIA NpeaycMaTpUBaloT MNMPUMEHEHME 3allMTHBLIX MOKPLITUA B KadyecTBe
OCHOBHOIO METOAa 3aLLMThbl OT KOPPO3UN.



6.6 CranbHble nog3eMHble TpybonpoBoAbl, pe3epByapbl (B TOM 4uchne
TPaHLLENHOrO TMMNa), pacnorioXXeHHbIE B rPYHTax cpegHeln U BbICOKOW KOPPO3MOHHOM
arpeccMBHOCTU U BuMoarpecCMBHbIX rFPyHTax, B 30HaX OMACHOrO AencTBus
GnyxgatoLmx NOCTOSHHBIX U NEPEMEHHbIX TOKOB, MOANEXaT 3awmTe CpeacTBamm
3NEKTPOXMMMYECKON 3aumTbl (yCTaHOBKAMW KaTOA4HOM 3almThbl, YCTaHOBKaMu
APEHaXHON 3aLmThbl, MPOTEKTOPHBIMM YCTaHOBKaMM (raribBaHU4ECKUMM aHOog4amu)).
B ocTtanbHbIX cnyyasax HeobxoaumocTb obecneveHus obbekTa cpeacTBamm
9NIEKTPOXMMMYECKON  3almTbl  OOfPKHA MOATBEPXOATbCA  COOTBETCTBYHOLLWMM
o60ocHoBaHWeM nnm TpeboBaHMAMUN 3aKasymKa.

6.7 KatogHasa nonapusauma obecnevymBaeTcsl CpeacTBamMm 3NIEKTPOXMMUYECKOM
3aWMTbl: YyCTaHOBKAMWM KaTOAHOW 3awmTbl, MNOMSPU3OBAHHLIMA U YCUIEHHBbIMU
ApeHaxamn, NPOTEKTOPHbIMU YCTaHOBKaMM.

YCTaHOBKM KaTOAHOW 3alWyTbl M NPOTEKTOPHbIE YCTAHOBKU MPUMEHSAIOT Mpu
3aWmTe NOA3EMHbIX COOPYXEHWMM OT KOPPO3MM B MOYBEHHO-TPYHTOBbLIX BOAAX W
rpyHTax, 6MOKOPPO3MKN, KOPPO3UN NEPEMEHHBIMM TOKAMU NPOMbILLIEHHON YacTOThbl
M NpY 3amTe OT KOPpPOo3um BnyxaatoLLyMm NOCTOSHHBIMW TOKaMMU.

Monsipn3oBaHHbIE N YCUMEHHbIE APEHaXM NPUMEHSIOT NpU 3aLumTe OT KOPPO3uK,
Bbl3blIBAEMON ONyxgaloLLyMM  MOCTOSIHHBIMU  TOKaMy  penbCOBOrO0  TPAHCMOPTA,
3ANEKTPUPMLMPOBAHHOIO HA MOCTOSAHHOM TOKE.

6.8 MaructpanbHble TpybGonpoBoabl noanexar obsi3aTensHON
SNIEKTPOXMMMYECKON 3aLLMTE HE3ABMCUMO OT YCIIOBUIN MPOKNaaKM.

6.9 TpybonpoBoabl CenNbCKOXO3SIMCTBEHHOTO BOAOCHAOXeHUs (rpynnoBble w
MEXXO35IMCTBEHHbIE CTarbHble BOOOMNPOBOAbLI) U pe3epByapbl TPaHLIENHOro Tuna
3aWMLLAT MEeToAOM KaTOAHOW Monspu3aumm He3aBUCMMO OT  KOPPO3WOHHOW
arpecCUBHOCTU IrPyHTa.

6.10 CtanbHble TpybonpoBoabl OPOCUTENbHBIX CUCTEM U CUCTEM OOBOAHEHUS
3aWwmLLIalT MEeTOAOM KaTOAHOM nonspu3aumm B FPyHTaxX BbICOKOW U CpefHen
KOPPO3MOHHOW arpecCMBHOCTMW.

6.11 JencTByroume TensionpoBoAbl KaHarlbHOW NPOKMaAKy 3almaioT METOLOM
KaToOHOM nondpusaumm Npu Hanu4mmM Bogbl UKW rpyHTa B KaHarne, ecnv Boga unm
FPYHT CoOnpukacatTCa C Tenrou3osniauMOHHON KOHCTPYKUMEN UIM MOBEPXHOCTbLIO
TpybonpoBoaa.

6.12 CBawn, ornopbl COOPYXEHWU, 3NEeMEHTbl M Yy3Mbl COEAMHEHUS HECYLUMX
KOHCTPYKLUMA OOIPKHBbI MMETb 3awmTy OT Koppo3uu. [pu oTcyTcTBuM CcBOGOOHOMO
AO0CTyNa K HAUM A5 OCMOTPOB M BO30OHOBMEHNS 3aLLMTHBIX MOKPbLITUN KOHCTPYKL UK
nepBOHa4yanbHO [OIPKHbI ObiTb 3aWpeHbl OT KOppo3WM Ha BeCb Nepuog
aKcnnyatauum.

6.13 lpu npoekTMpoBaHWM 3almTbl OT KOPPO3UM CBa M OMop B COCTaBe
KOHCTPYKLUA COOPYXXEHWUN, CTPOSLUMXCS B panoHax C pacyeTHOW TemrnepaTypon
Hapy>Horo Bo3gyxa Hmwke muHyc 40°C, Heobxoaumo yumnteiBaTb TpeboBaHua MOCT
9.401. 3a TemnepaTypy HapyXHOro Bo3agyxa NpUHUMaETCsa TemnepaTtypa Hambonee
XOro4HOW NATULHEBKM.

6.14 DnEeKTPOXMMUYECKYID 3almTy CBaW, Orop COBMECTHO C 3alMTHbIMMU
MOKPbLITUAMW  criedyeT  npegycMmarpuBatb  MPU BbICOKOW  KOPPO3WOHHOWM
arpeccmBHOCTW FPYHTOB, OMACHOM BNMSIHUM Onyxaatowmx TOKOB. [N anemMeHToB
HECYLLMX KOHCTPYKLUA COOPYXEHUN M3 KaHaTOB M TPOCOB 3MEKTPOXMMMYEecKast
3awmTa He npegycmMaTpuBaeTcs.



6.15 [ns 3awmtbl OT OUOKOPPO3UN C LEMbI CHWKEHUS arpecCMBHOCTU
OKpyXaroLen cpegbl MOryT MNPUMEHSITbCS AOMyLEeHHble K MWCMOMb30BaHUO B
YyCTaHOBIEHHOM nopsake 6uoumabl U MHIMOUTOPBLI KOPPO3UM.

6.16 [na 3awmTbl COOPYKEHWU 1 060PYA0BaHUS OT OMACHOTO BIMSIHWSA TOKOB U
HanNpPsKEHUA  UHAOYLMPOBAHHOMO MNEPEMEHHOr0 TOKa BbICOKOBOSLTHBLIX  JIMHUN
anekTporepegaym M 3aWuTbl  OT  MOPAXKEHUS]  SNEKTPUHMECKUM  TOKOM
obcnyxmBatoLLEro nepcoHana NPUMEHSIOT TEeXHUYeckmne YCTPOWNCTBA,
obGecneymBaloLLME CHIDKEHME BENMYMH MEPEMEHHOrO TOKa W HanpshkeHuh 00
6e3onacHbIX 3HAYEHUN.

7 TpeboBaHMUA K 3alUUTHLIM MOKPbLITUAM U
MeToA4aM KOHTPONA KavyecTBa

7.1 TpeboBaHMs K 3aWMTHBIM MOKPbITUSAM MOL3EMHbIX CTarnbHbIX COOPYXKEHWUN
(kpome MarucTpanbHbiX TpybONPOBOAOB W  TEMMONPOBOAOB) YCUMEHHOMO W
HOpMarnbHOro Tuna NpmeBeaeHbl B Tabnmuax 2 n 3 COOTBETCTBEHHO.

7.2 PekomeHayemble KOHCTPYKLMW 3alMTHBIX MOKPbITUIA, NMpUMEHsieMble Ors
3aWMTbl  CTamnbHbIX  MOA3EMHbIX  COOPYXeHWM  (KpoMe  MarucTparbHbIX
TpybONpoBOAOB M TEMNONPOBOAOB), NMpuBeAeHbl B npuroxeHun XK. [onyckaeTcs
NPUMEHATb  ApyrMe  KOHCTPYKUMM  3alMTHbIX  MOKPbITMIA, obecneynBarolye
BbINOSIHEHME TPebOoBaHUIA HAacTOsILLEro cTaHaapTa.

7.3 Onsa maructparnbHbiX TpybonpoBogoB Kraccudmkaums u TpeboBaHMa K
3aLWMTHBIM NOKPbITHMAM onpenenensl B FOCT 25812.

7.4 [Onsa 3awmTbl TPybONpoBOL4OB TENSIOBbLIX CETEW OT HapPYXHOW KOppO3uu
NPUMEHSIIOT 3aLUMTHbIE MOKPLITUS, KOHCTPYKUUN U YCIIOBUSI NPUMEHEHUST KOTOPbIX
npuBedeHbl B npunoxeHnn W. [donyckaeTca NpUMMEHsITb ApYyrMe KOHCTPYKLINK
3aLUMTHBIX MOKPbITUIA, obGecnevmBaloLLME BbINOSNHEHNE TpeboBaHWMI HACTOSLLEro
cTaHgapTa.

Tabnvua 2 - TpeboBaHus K 3aLLUTHLIM NOKPLITUSIM YCUIEHHOTO TMNa



HanmeHoBaHme 3Hayenue |(|Meton Homep 3aLUMTHOro
nokazaTensl’ UCnbITaHUs NOKPbITKSA no
Tabnmue KA1
(npunoxeHwne XK)
1. Agresma k ctamm, Hel 70,0 B 2
MeHee, Npu TemnepaType COOTBETCTBUM
20°C, H/icm C NpUNoXeHnem
K
50,0 1 (ans
TpybonposoaoB
AvnameTtpom 820 MM n
Gonee)
40°C, H/cm 35,0 B 1 (ana
COOTBETCTBUM || TPyOONpOBOAOB
C NpunoxexveM || gnametpom fo 820
K MMm), 9
20,0 3,4,5,6,10
35,0 2
20°C, Mra 20,0 B 1,9
COOTBETCTBUM
C NpUIoXeHNem
K
10,0 3,4,10
0,5 7,8
5,0 11
7,0 12,13
2. Agresaas B 30He B
HaxnecTa npu COOTBETCTBUM

Temnepatype 20°C, Hicwm,
He MeHee:

C NpUNoXeHem
K




J1eHTbl K NneHTe 7,0 3,4,5
35,0 9
20,0 10
O6epTKu K neHTe 5,0 4
Cnos akcTpyauposaHHoro || 15,0 3
nonuonegmHa K neHTe
3. Agresua k ctamm nocne || 50,0 1 (ans
BblAEPXKM B Boge B TpybonposoaoB
TedeHne 1000 4 npwm AnameTtpom 820 MM u
Temnepatype 20°C, Hicwm, Gonee)
He MeHee
Mra, He meHee 35,0 B 1, 2 (ans
COOTBETCTBUM || TPyOONpOBOAOB
C npuroxexvem || anametpom go 820
K MM)
30,0 9
15,0 3,4
3,5 B 11
COOTBETCTBUM
C NpUnoXxeHem
K
5,0 12,13
4. Tpo4HOoCTb Npw yaape, B [nsa Bcex 3awmTHbIX
He MeHee, [Dx, npu COOTBETCTBUM || MOKPbITMIA (Kpome 1,
Temneparype: C NpuroxeHuem || 2, 3), ans
n TpybonpoBoaoB
ANaMeTpoMm, MM:
MuHyc 15°C 5,0 [0 273 BKIOM.




6,0 ce. 273 po 530
BKJOY.
8,0 cB. 530 oo 820
10,0 cB. 820
20°C B [ns Bcex 3almMTHbIX
COOTBETCTBUM || MOKPbITUIA (Kpome 1,
c npunoxenunem || 2, 3, 4, 5, 9, 10, 11,
J1 13), and
TpybonpoBoaoB
AnameTpoMm, MM:
5,0 [0 273 BKIHOM.
6,0 ce. 273 po 530
BKJTHOY.
8,0 cB. 530 go 820
10,0 cB. 820
4,0 B 4,5,9,10
COOTBETCTBUM
C NpUIoXXeHnem
n
40°C 6,0 B 11,13
COOTBETCTBUM
C NpuUroXxeHnem
n
B [ns Bcex 3almMTHbIX
COOTBETCTBUM || MOKPbITUIA (Kpome 1,
Cc npunoxenvem| 2, 3, 4, 5), ans
n TpybonpoBoaos
AnameTpoMm, MM:
5,0 [0 273 BKIHOM.
6,0 ce. 273 po 530

BKJIHOM.




8,0

cB. 530 no 820

10,0 cB. 820
4,0 B 4,5,9,10, 11
COOTBETCTBUM
C NpUroXeHnem
n
6,0 B 13
COOTBETCTBUM
C NPUIOXeHNeM
n
20°C, [Ox/MM  TOMWMHbI B 1, 2 ans
3aLLMTHOTO MOKPbITUS COOTBETCTBUM || TPyOONpOBOAOB
C NPUIoXeHNeM || AaMeTpoM, MM:
n
5,0 Jo 820 BKkItoM.
6,0 cB. 820
5. [Mpo4HOCTE npu | 12,0 M olOCT||1,2,9
paspbiBe, MIa, He MmeHee, 11262
npu Temnepatype 20°C <
10,0 M olOCT||3, 8, 10
14236
6. MNnowaab oTcnaveaHus B
3aLLMTHOTO MOKPLITUS MpU COOTBETCTBUM
KaTogHOM  nonsipusauumu, c
cMZ, He Oonee, npw [IPUNOKEHNEM
Temneparype: M
20°C 50 [ns Bcex 3awmTHbIX
NOKPbITUNA
60°C 10,0 1,2,9




7. CToMKOCTb K || 1000 M olOCT|1,2,3,8,9,10

pacTpecKMBaHUIO nog, 13518

HanpspkeHneM npu

Temnepatype 50°C, 4, He

MeHee

8. CrorkocTb K[| 500 B 1,2,3,8

BO3ENCTBUIO COOTBETCTBMM

CBETONOroAbl, 4, He MeHee C NpUIoXeHnem

H

9. Temnepartypa || -50°C M olOCT|/ 4,9

xpynkocTtun, °C, He BbiLLe 16783

10. Temnepartypa [[-10°C Mo 'OCT 2678 ||5, 6, 8, 10

XPYNKOCTH MaCTUYHOIO

cros (rmbkocTb Ha

cTepxHe) °C, He Bonee

11. MepexonHoe B

arnekTpuyeckoe COOTBETCTBUM

COMpPOTMBIIEHNE 3ALLMTHOIO C NpUIoXeHNeMm

nokpbltus B 3%-HOM M

pactBope Na;SO, npu

TemMmnepartype (20£5)°C,

OmMm2,

He MeHee:

NcxogHoe 1010 1,2,9

108 3,4,5,6,7,8,10, 11,

12,13

Uepes 100 cyT BblAEPXKKN 109 1,2,9

107 3,4,5,6,7,8,10, 11,

12,13




12. MNepexogHoe
anekTpuyeckoe
COMpPOTUBIIEHNE 3aLUMTHOIO

NOKpbITUSA 3} Ha
3aKOHYEHHbIX

CTPOUTENBLCTBOM ydacTKax
TpybonpoBoaa (B wypdax)
npu TemnepaTtype Bbllle

0°C, OM'M2, He MeHee

MpuBegeHo B
npunoxeHun I

3105 1,2,3,8,9, 10
2105 4,5,6
5104 !
13. OvanekTpuyeckas || 5,0 7.14 Jna Bcex 3almTHbIX
CNSIOWHOCTb  (OTCYTCTBUSA NMOKPbITUI
npobos npu
3ANEeKTPUYECKOM
HanpsbkeHun), KB/mMm
14. ConpotusneHue || 0,3 B [Ons Bcex 3almTHbIX
BAABNMBaHNIO COOTBETCTBUM || NOKPbITUI
(neHeTpauwms) npu C NPUNoXeHnem
Temneparype (20£5)°C, P
MM, He 6ornee
15. BopoHacsbiwaemocTs || 0,1 Mo OCT 9812 ||5,6,7, 8, 10

3a 24 4 npu Temneparype
(2045)°C, %, He bonee




1} MokasaTtenn cBoiicTB mamepsoT npu 20°C, ecrim B HI He OroBopeHsl
apyrve ycrosus. Mpy yCTaHOBNEHUU OOMNOMHUTENbHBLIX TPeBOoBaHMIA K CTOMKOCTH
3alMTHBLIX MOKPbITUA NPU TeMNepaTypHbIX M MEXaHUYEeCKUX BO3AENCTBUSIX,
oLleHKa OOMNOMHUTENbHBLIX MoKasaTernei CTOMKOCTU MOXET ObiTb OCyLLEeCTBreHa
no npunoxeHnsam C, T, Y, ©.

21 TIpoYHOCTb NpU pa3pbiBe KOMOUHUPOBAHHBIX 3aLLMTHBLIX MOKPLITUIA, NEHT U
3aWmMTHbIX 06epToK (B MlMa) OTHOCAT TONMbKO K TOSMLWMHE HECYLLEN MONMMEPHON
OCHOBbI 6€3 y4yeTa TOMWWHbI MacTUYHOIO UMM Kay4yKOBOro MOACKOs, Npu 3TOM
NPOYHOCTb MNPU pa3pbiBE, OTHECEHHAsA K OOLUEN TONWWHe NeHTbl, He MeHee 50
H/cm WwnpuHbl, a 3awmTHON 06epTKM - He MeHee 80 H/CM LWMpUHbI.

31 TMpemenbHoO [OOMYCTUMOE 3HAYeHUEe MEepPexof4HOro  3NEeKTPUYECKOro
COMNPOTUBIIEHNSA 3aLLMTHOIO MOKPbLITUS B MPOLlecce 3KchnyaTauum noas3emHbIX

TpyGonpoBoaoB cocTaBnseT He MeHee 400 OM'M <.

Tabnuua 3 - TpeboBaHMs K 3aMTHBIM NOKPLITUSM HOPMaribHOro TUMna




HanmeHoBaHne 3Hauenue ||Metopn Howmep 3aLUMTHOro
iy UCnbITaHNs NOKPbLITMA NO Tabnuue
riokasarens XK.1 (npunoxeHne X)
1 Agresusa kK cTtanum npwu B 14 (ana
Temnepatype 20°C: CcooTBETCTBUM || TpyDonpoBoaoB
C npuroxeHuewm || anametpom 820 MM 1
K Gonee)
H/cm, He meHee 50,0 [OCT 15140 14 (ana
Tpybonposoaos
anametpom pgo 820
MM)
bann, He 6ornee 35,0
Mrla, He meHee 20,0 15
1 B 17
COOTBETCTBUM
C MPUIOXeHNEM
K
7,0 18
2 Agresus B HaxniecTte npu B
Temnepatype 20°C, Hicwm, COOTBETCTBUM
He MeHee: C MPUNOXeHNemM
K
TNEeHTbI K NeHTe 7,0 15
crosa akcTpyaupoBaHHoro || 15,0 15

NnoNnnMaTuneHa K neHTte

3 Agresmst K cTanm nocne
BblOEpPXKM B Bode B
TeyeHne 1000 4 nipu
Temnepatype 20°C:




H/cm, He meHee 50,0 B 14 (ans
cooTBeTCTBUM || Tpy6onpoBoaos
C npunoxeHunem || gnametpom 820 Mm n
K Gonee)
35,0 14 (ana
TpybonpoBoaos
anametpom o 820
MM)
Mrla, He meHee 15,0 B 15
COOTBETCTBUU
C NPUIoXeHnem
K
5,0 18
4 [MpoyHOCTb Npw yoape,
He MeHee, npu
Temnepartype:
MuHyc 15°C, x 2,0 Mpunoxexuve J1 || 17
6,0 16
20 17
20°C, Ox 6,0 B 16
COOTBETCTBUM
C NpUNoXeHnem
n
40°C, Ox 3,0 B 18
COOTBETCTBUM
C NpUNoXeHnem
N
2,0 B 17
COOTBETCTBUU
C NPUIOXeHnem
n
6,0 16




14, 15
TpybonpoBoaos
ANamMeTpoMm, MM:

ana

20°C, [Ox/mm TOnWMHbI || 4,25 B Jo 159 Bknou.
3aLMTHOrO NOKPbITUSA COOTBETCTBUM
C NPUIoXeHnem
N
50 cB. 159 go 530 BKkntoY.
6,0 cB. 530
5 Mpo4HOCTb npwu [ 12,0 M o[OCT |14
pa3pbiBe, Mla, He MeHee, 11262
npu Temnepatype 20°C 2}
10,0 M olOCT|| 15
14236
6 lMnowanb oTcrnamBaHus B
3aLlMTHOrO MOKPLITUSA MpK COOTBETCTBUM
KaTogHOM  monsipusauum, C MPUIOXeHNeM
cM<, He Gonee, npu M
Temnepartype:
20°C 4,0 18
5,0 14, 15, 16
40°C 8,0 14,18
7 CTtonkocTb K M o[OCT (| Ans 3alUMTHBIX
pacTpecknsaHumio nog 13518 NMOKPbITUA C TOMNLIMHON
HanpspkeHneMm npu nonnonedrHOBOro
Temneparype Crosi He MeHee 1 MM:
50°C, 4, He MeHee 500 14,15




8 CTOMKOCTb K || 500 B 14,15
BO3JENCTBUIO COOTBETCTBUMU
cBeTonorogabl, 4, He C MPUIOXEHNEM
MeHee H
9 MNepexogHoe B
3ANeKTpnyeckoe COOTBETCTBUU
COMpoTMBIIEHNE C MPUIOXeHNEM
3aLLMTHOTO MOKPbLITUS B r
3%-Hom pactBope Na-s
SO, npu TemnepaType
(20£5)°C, OmmZ, He
MeHee:
NcxogHoe 1010 14
102 15, 16, 18
yepes 100 cyT BblOEPXKK 5102 17
109 14
107 15, 16, 18
3102 17
10 MNepexogHoe B
3ANeKTpnyeckoe COOTBETCTBUM
ConpoTMBIiEHNE C NPUNoXeHnem
3alLMTHOTO  MOKPbLITUA ) n
Ha 3aKOHYEHHbIX
CTPOUTENBCTBOM
yyacTtkax TpybonpoBoaa
(B Lypchax) npy
Temnepatype Bbiwe 0°C,
OM-M 2, He meHee
14,15, 17

3103




1-105 18
5104 16
11 HOwnanekTpuyeckas || 5,0 7,14 14,15
CNSIOWHOCTb (OTCYTCTBUE
npobos npu
3IIEKTPUYECKOM
HanpseHun), KB/mm
4,0 18
20 17
12. BopoHacsbiwaemocTs || 0,1 Mo [OCT 9812 (|16
3a 24 4, %, He Bonee

I} TMokasaTerm cBoiicTB u3mMepsitoT npu 20°C, ecnm B HOPMAaTUBHbIX
AokymeHTax (H[1) He oroBopeHbl Apyrue ycrioBus.

21 MpoYHOCTb NpU pa3pbiBe KOMBUHMPOBAHHOIO 3aLLMTHOTO MOKPBITUS, NEHT
N 3aLUTHBIX 06EPTOK OTHOCAT TONBbKO K TOSMWMHE HECYLLEN NOIMMEPHON OCHOBDI
6e3 yyera TOMUWHBI MAcCTMYHONO WM Kay4dykoBOro nogcrosi. [lpu atom
NPOYHOCTb MNPU pa3pbiBE, OTHECEHHAA K OOLUEN TONWWHe NneHTbl, He MeHee 50
H/cm WwnpuHbl, a 3awmTHON 06epTKM - He MeHee 80 H/CM LWMpUHbI.

31 TMpemenbHO [OOMYCTUMOE 3HAYeHUEe MEpPexo4HOro  3NEeKTPUYECKOro
COMNPOTUBIIEHNSA 3aLLMTHOIO MOKPbLITUS B MPOLlecce 3KchnyaTauum noas3emMHbIX

TpyGOoNpPOBOAOB AOMKHO COCTaBNATL He MeHee 400 Om-M 2.

7.5 3awmTHble MOKPLITUA YCUINEHHOrO Tuna, COOTBETCTBYyWME TpeboBaHWsaM
Tabnmubl 2, 4OMIMKHBbI MPUMEHATLCSA ANA:

- CTalnbHbIX TPyH6ONPOBOAOB, NPOKMaAbliBaeMbIX HEMNOCPEACTBEHHO B 3eMrie B
npegenax TeppuUTOPUM rOPOAOB, HACENEHHbIX MYHKTOB W MPOMbILLTIEHHBIX
npeanpuaATUm;

- rasonpoBogoB C [daBrieHveM rasa no 1,2 Ma (12 «krc/em?),
npegHasHa4YeHHbIX AN ra3oCHabXeHus ropodoB, HACEreHHbIX MYHKTOB U
NPOMbILLIEHHbIX NPEaNPUSATUIA, HO NPOKNaAblIBaEMbIX BHE UX TEPPUTOPUN;

- CTanbHbIX pe3epByapoB, YCTAHOBIEHHbIX B FPYHT U1 06BarnoBaHHbIX FPYHTOM.

Mpumeyanne - [Ona TpybonpoBOAOB, TPaHCMOPTUPYIOWMX YrieBogaopoabl C
AasneHnem cpefbl cBbiwe 1,2 MlMa (kaTeropua 1a) pekoMeHOyeTCs MPUMEHSITb
3alUMTHbIE NOKPbLITUSA, COOTBETCTBYIOWME TpebosaHusam [OCT 25812.

7.6 [Ons cTanbHbiXx TpPyOONpPOBOAOB OPOCUTENbHLIX CUCTEM, CUCTEM
CENbCKOXO3SIUCTBEHHOIO BOAOCHAOXEHUSI  (FPYNMOBbIX M MEXXO3ANCTBEHHbIX
BOZOMNPOBOAOB N OTBOAOB OT HKX) M OOBOAHEHUSI MPUMEHSIOT 3aLUUTHbBIE MOKPbITUS
HOPMaribHOro TUMna, COOTBETCTBYOLIME TPeboBaHNAM Tabnuubl 3.



7.7 Tpu npoBegeHun paboT MO CTPOUTENBCTBY W PEMOHTY NOA3EMHbIX
COOPYXEHWIA, KaK MpaBumo, AOIKHbl MPUMEHSITbCA CTamnbHble KOHCTPYKLUM,
M305MPOBaHHbIE B 3aBOACKMX (6a30BbIX) YCIOBUSIX HA MEXaHM3NPOBaHHbIX JIMHUSAX
M30NAUMM  C  WUCMONb3OBAHMEM  MOMMUITUMEHOBBLIX,  MONUMPONUIIEHOBbIX,
NONMYPETaAHOBbIX, SMOKCUAHbLIX MOKPbITHNA.

7.8 PaboTbl MO HaHECEHWIO 3aWMTHBIX MOKPbITUA B TPacCOBbIX YCIOBUSIX
(Py4HBIM M MEeXaHW3MpPOBaHHLIM CMNOCOOOM) OCYLUECTBAAKT nNpyu 3awmTte oT
KOppO3uMn MOA3EMHON YacTW pe3epByapoB, WU3OMSAUUM  CBapHbIX CTbIKOB U
¢aCOHHbIX YacTen, yCTpaHeHUn noBpexaeHnn nokpbelTus (He 6onee 10% nnowaau
TPpyObl), BO3HUKLLMX NPU TPAHCMOPTUPOBaHUM TPYD, a Takxke Npu PEMOHTE Y4acTKOB
Tpybonposogos AnmnHon He 6onee 10 M.

7.9 Tlpn cTpouTENbCTBE WM PEMOHTE COOPYXEHWA MecTa MNOoBpeXaeHnUs
3aLUMTHOrO MOKPbLITUS PEMOHTUPYIOT B TPACCOBLIX YCIIOBUAX C MPUMEHEHUEM
MaTepuasroB, COOTBETCTBYHOLLWMX OCHOBHOMY 3aLUMTHOMY MOKPbLITUI, PEMOHTHbLIMU
KOMMMeKkTamMm B COOTBETCTBUM C PEKOMEeHOaunsMM Npou3BoaUTENs 3alUMTHBLIX
NMOKPbITUN.

7.10 TonuwHy 3aWMTHBIX NOKPbLITUA KOHTPOMMPYOT METO4OM HepaspyLuaroLero
KOHTPOIS C NPUMEHEHNEM TOSLLWMHOMEPOB U APYrNX N3MEPUTENBbHBLIX NPUOOPOB:

- Ha Tpybax B 6as0BbiXx M 3aBOACKUX YCMOBUAX AN OBYXCIIOMHbLIX W
TPEXCIOMHbLIX  MOSIMMEPHBLIX  MOKPbITUA  Ha  OCHOBE  SKCTPYAMPOBaHHOMO
NnonuaTuneHa, nonunponureHa; KOMOMHMPOBAHHOIO Ha OCHOBE MNOSMMATUNEHOBOWN
NEHTbl W  SKCTPYAUPOBAHHONO MOMMITUMEHA; JIEHTOYHOrO MOSIMMEPHOIO U
MaCTUYHOTO MOKPLITUN - Ha KaXKOdon JecATon Tpybe O4HOM NapTum He MeHee YeMm B
YyeTblpex TOYKax Mo OKPY>KHOCTM TPpyObl M B MeCTax, Bbl3biBalOLLWMX COMHEHME;

- Ha Tpybax ¢ NPUMEHEHNEM MACTUYHbIX NOKPLITUA B TPACCOBbLIX YCITOBUSX - Ha
10% OTpeMOHTMpOBaHHOW nrowaaM Tpyd U CBapHbIX CTbIKOB, W30NMPYyEMbIX
BPYYHYHO, B YETbIPEX TOYKAX NO OKPY>KHOCTU TPYObI;

- Ha pesepByapax, U30NIMPOBaAHHbLIX C NPUMEHEHNEM MACTUYHbIX NOKPLITUA - B
OLHOWM TOYKE Ha KaxxOoM KBagpaTHOM MeTpe MOBEPXHOCTU, a B MecTax nepernbos
3aLUMTHBIX MNOKPLITUN - Yepe3 1 M NO ASIMHE OKPYXHOCTMW.

7.11 Agresvio 3aWMTHBIX MOKPLITUA K CTanuM Mpu CTPOUTENLCTBE U PEMOHTE
KOHTPONMPYIOT C NPUMEHEHNEM aAre3uMeTpPOB:

- Ha Tpybax B 6a30BbIX 1 3aBOACKMX YCrOBUAX - Yepes kaxable 100 m unn Ha
Kaxxgon gecaton Tpybe B napTum;

- Ha Tpybax B TpaccoBbix ycrnoBusx - Ha 10% cBapHbIX CTbIKOB Tpyo,
N30MIMPOBAHHBIX BPYYHYHO, HA OCHOBHOM 3aLLMTHOM MOKPbITUM TPYObl - Ha Kaxgou
aecaTton Tpybe, M30nMpoBaHHOM MO6bIM (MEXaHU3NPOBaHHbLIM, PYyYHbIM) COCO60M
B TPACCOBbIX YCMOBUSIX, U B MECTaX, Bbl3blBAOLLMX COMHEHWUE;

- Ha pe3epByapax - He MeHee YeM B [IBYX TOYKaX MO OKPYXHOCTW.

7.12 na MacTU4YHbIX NOKPLITUA OOMYyCKaeTCca onpefenatb agre3vio Metogom
Bblpe3a PaBHOCTOPOHHENO TPEYrosibHMKa C ASIMHOM CTOPOHbI HE MeHee 3,0 CM 1 He
G6ornee 5,0 cm C nocrnegyloumM OTCravBaHWEM MOKPbITUA OT BEPLMHbI Yyrna
Hagpesa. Agresmss  CuYMTaeTCs  YOOBMETBOPUTENBbHOW, €CrM  BblpPe3aHHbIN
TPEYroflbHUK  OTCranmBaeTCA TOMbKO C  MPUSIOXKEHWEM YyCunnsl, npu  3TOM
HabnogaeTca KOreanoHHbIN XxapakTep oTcranmBaHusa No BCen nnowaan Tpyobl noa
Bblpe3aHHbIM TPeyrorisHUKOM. [py OoTcriavBaHUM 3aWMTHBIX MOKPbLITUMA HE MeHee
50% nnowaan oTcravMBaeMon MacTUKM LOSPKHO OCTaBaTbCA Ha MeTanne Tpyobl.
MoBpexaeHHoe B npoLecce NpOBEPKN aare3nn 3aluMTHOE NOKPbITUE AOIMKHO ObITh
OTPEMOHTMPOBAHO B cooTBeTCcTBMM ¢ HL.



7.13 CnnowHOCTb 3alMTHbIX MOKPbITUA OTAENMbHbLIX 3rnemMeHToB  (Tpyo,
CoeAVHUTENbHBIX AeTanen, eMKOCTeN) Mpu HaHeceHunM B 3aBOACKMX (6a3oBbix)
YCIIOBUSIX KOHTPOIMPYIOT MOCIIe OKOHYaHMsA npoLiecca U3onsuum; Nnpyu HaHeCEHUN B
TPacCoOBbIX YCMOBMAX - MOCME M3O0NSLMM pe3epByapoB W nepen OnyCKaHueMm
TpybonpoBoaa B TPaHLLEHO.

7.14 KOHTpOSb CMMOWHOCTM OOSPKEH OCYLUECTBMATLCA MO BCEW MOBEPXHOCTU
MOKPbLITUS UCKPOBBIM AE(EKTOCKONOM C paboynm 3nekTpoaoM B BuAE LUETKM U3
NPOBOSIOKM UM KOSbLa U3 NPOBOSIOKM CO CrnvpanbHOM HaBuBKoW. Npu npoBeaeHun
AaHHbIX UCMbITAHUI Ha NOBEPXHOCTM MOKPbLITUS HE AOSMKHO ObITh BRaru, a npubop
(nckpoBor  OedeKToCKOmN) U MeTarmyeckoe CoopyxeHue (KOHCTPYKUuda) C
HaHECEHHbIM MOKPbITUEM AOSMKHbI ObiTb 3a3emneHbl. [lpubop AorkeH ObiTb
OCHaLLEeH CUCTEMamMn CBETOBOW W 3BYKOBOM CUrHammsauuv ans obHapyxeHus
HapyLleHNs1 CMSIOLUHOCTM (3MeKTpuyeckoro npobosi) MNokpbITUA. HanpsbkeHne Ha
paboyem anekTpoge Mpu MNPOBEpKE MOKPbITUA OOIPKHO COOTBETCTBOBATb
TpeboBaHusM Tabnmuubl 2 AnS NOKPbITUA YCUNEHHOro Tuna, U TpeboBaHWUAM
Tabmmubl 3 AN MOKPbITUM HOpManbHOro Tuna. BernunuuHa HanpsbhkeHus npu
KOHTpOre MOoKpbITMS He forpkHa npesbiwaTtb 20 kB. CkopocTb nepemelleHust
paboyero anekTpoga MO KOHTPOSMPYEMOW MOBEPXHOCTU MOKPbLITUA HEe A0SbKHA
npesbiwatb 0,5 m/c.

7.15 [JedbekTHbIE MECTA, a TaKXe CKBO3HblE MOBPEXOEHUS 3aLLMTHOMO MOKPbLITUS,
BbISIBMIEHHbIE BO BPEMS MPOBEPKM €ro KayecTBa, PEMOHTUPYKOT A0 3acblInKu
No43eMHOro coopyxehus. [Npu pemoHTe AedekTHbIX ydacTKoB obecneymBaroT
OOHOTUMNHOCTb, MOHOMMTHOCTb W CNSIOWHOCTb 3aALMTHOrO MOKPbITUSA; nocrne
NCMNPaBIieHNs1 OTPEMOHTMPOBAHHbIE MeCTa 3alMTHOTO MOKPbITUS  MOANeXaT
NMOBTOPHOM NPOBEPKE NCKPOBbLIM 4EEKTOCKOMOM.

7.16 Tlocrne 3acbINKU COOPYKEHUSA MPYHTOM 3alLMTHOE MOKPbITME NPOBEPSIOT Ha
OTCYTCTBME CKBO3HbIX TMOBPEXOEHUA C MNOMOLLUbKDO METO4OB W CpeacTs
MHCTPYMEHTAsIbHOrO KOHTPOMSA COCTOSIHUSI 3alMTHOTO MOKPbITUSA.  YKasaHHble
paboTbl NPOBOASAT HA COOPYXEHMM, HaXoOsALEMCH B He3aMep3LlUeM [PyHTe, He
paHee 4YeMm 4yepe3 14 OHen nocrne 3acbinkn ero rpyHToM. B cnydae obHapyxeHus
AedeKToB, 3aLLMTHOE NOKPLITUE OOIMKHO ObiTb OTPEMOHTMPOBAHO.

8 TpeboBaHUA K INEKTPOXUMMNYECKOM 3alynTe

8.1 O6wume TpeboBaHUA

8.1.1 JnekTpoxvmuyeckas 3aumrta [orpkHa obecneymBaTb HENPEPbLIBHYHO MO
BPEMEHW KaTOAHYI0 Nonapusaunio NoA3eMHbIX COOPYKEHUW, NoANnexaLmx 3awmTe B
cooTBeTCcTBUM C 6.6, 6.8-6.11 HacTodALero cTaHaapTa, B Te4EHME BCErO CpoKa UX
aKcnnyataumm.

8.1.2 [JononHuTenbHble TpeboBaHNA K 3MNEKTPOXMMUYECKON 3awmTe OObeKToB
MarucTpanbHbIX Tpybonposoaos onpegeneHsl B [OCT 25812.

MpumevaHne - [Ons TpybonpoBOAOB, TPAHCMOPTMPYHOLWMX YrieBogopodbl C
AasreHvem cpefbl cBbilwe 1,2 MMa (kateropusa 1a), pekomeHOyeTcs NPUMEHSITb
TpeboBaHUS K SNEKTPOXMMUYECKON 3almTe, COOTBETCTBYHOLME TpeboBaHWAM
FOCT 25812.



8.1.3 CpeacrtBa 3MneKTPOXUMUYECKON 3allmMTbl, NpegyCMOTPEHHbIE MPOEKTOM,
BBOASAT B AEVCTBME B 30HAX OMACHOro BMANSIHWSA Gnyxgalowmx TOKOB He NnosgHee
oOHOro Mecsua, a B OCTalbHbIX CryvasiX - He MNo3dHee Tpex MecsueB nocre
yKnagKku coopyxeHus B rpyHT. Ecnm npegycmatpuBatoTcs 6ornee nosgHve Cpoku
OKOHYaHMSA CTPOUTENbCTBA U BBOAA B AKCNIyaTauuio cpeacTB 3IEeKTPOXMMUYECKON
3aWwmThbl, TO HEOBXOAMMO NPEAYCMOTPETb BPEMEHHYIO 3M1IEKTPOXUMUYECKYIO 3aLLMTy
C YKa3aHHbIMM B HACTOSILLEM NMYyHKTE CpoKaMu BBOAA B 3KCNyaTaLuto.

8.1.4 CoopyxeHus, Temnepatypa MeTarrna KoTopblX BeECb Nepuog akcnnyarawum
Hwke vyem 268 K (mmHyc 5°C), He noanexar aneKTPOXMMUYECKOW 3awmTe, npu
OTCYTCTBUM OMACHOrO BMUSHWA  Bnyxgalwmx W UHOYLMPOBAHHbLIX  TOKOB,
Bbl3BaHHbIX CTOPOHHUMU UCTOYHUKaMK. CHOP UCXOAHBIX AaHHbIX O KOPPO3UOHHOM
CUTyauun Ha NPOEKTMPYEMOM Yy4acTKe COOPYXEHUs ANS MPUHATUMSA pelueHns o6
OoTKase OT MNPUMEHEHUS 3JMEKTPOXUMUYECKON 3allMTbl COOPYXEHUS OOIDKeH
OCYLUECTBMATbCA B Nepuod  MakCMMasrbHOrO pacTernsieHnss rpyHTa u - ero
€CTECTBEHHOIO YBITaXHEHUSI.

8.1.5 [onyckaeTca He npegycMmatpvBaTbh 3fIeKTPOXUMUYECKYKD — 3almTy
CTanbHbIX BCTABOK, CTalnbHbIX (PyTNApoB (KOXyXOB) B COCTaBE JIMHENHOW 4YacTu
HeMeTanmMyecknx TpybOoMNpoOBOAOB, YYaCTKOB COEAMHEHUN HeMeTarnmMyecKmx
rasonpoBOfOB CO CTalnbHbIMM BBOAaMM B Aoma (MpU HanMuum Ha BBOAE
3MIEKTPOM3OSNNPYIOLLMX BCTABOK) C 3aLUMTHBIM MOKPbITUEM YCUIIEHHOrO TWMa,
AmmHon He 6onee 10 M. lMpu 3TOM 3acbinNKy TpaHWeW B TOW ee 4acTu, rae
NposioXKeHa CTanbHasi BCTaBka, No BCeu rmybMHe 3aMEHSIOT Ha NecYaHyto.

8.1.6 Ina KoHTponsa addeKTUBHOCTU 3MEKTPOXUMNYECKON 3aLLUTbI COOPYKEHWUS
M3MEpPAT  NoTeHuuansl Ha  3aWwMLE@eMOM  COOPYXEHUM B KOHTPOSIbHO-
N3MepuUTEerbHbIX MyHKTax, Ha BBOAAX B 30aHUSA U OPYrUX SIIEMEHTaX COOPYXEHUS,
AOCTYNHBIX A8 NPOBEeAEeHNs U3MEPEHUS.

8.1.7 MecTa pasmMeLLeHNsi KOHTPOSbHO-U3MEPUTENBbHBIX MYHKTOB MarncTpasibHbIX
TpybonpoBogoB onpegeneHsl BIOCT 25812. [na ocTarnbHbIX COOPYXEeHWI
KOHTpPOSbHO-N3MEpPUTENbHbIE MYHKTLI YCTaHaBNMBalOT C MHTepBarnom He 6onee 200
M B npegenax nocerneHusa un He 6onee 500 M - BHe npegenoB MoceneHnsi, B TOM
yucne:

- B NyHKTaX NOAKIOYEHNS APEHAXHOrO kKabernsa K COOPYKeHWIO;

- Ha rpaHMuax 30Hbl 3aWmTbl YCTAHOBKM KaTO4HOM 3alMTbl M FpaHuLax 30H
3aLLWITbI CMEXHBIX YCTAHOBOK KaTO4HOWN 3aLLMThI;

- B MeCTax MaKCUMarbHOro CONMMXKEeHUsi COOPYXEHUA C  aHOAHbIM
3azemnuTenem;

- B MEcTax nepeceyveHnsi C aBTOMOOUIbHLIMM AOPOramMun 1 XXene3Hog40pP0oXHbIMU
MyTSAMU C KOHTPOJIEM MapamMeTPOB 3NIEKTPOXMMUYECKON 3almThl MO 00e CTOPOHbI
OT NepeceyeHus;

- B ME€cTax NoA3eMHOr0 PacnosioXeHNs1 3N1IEKTPON30NMPYHOLLMX BCTaBOK.

Mpumeyanne - [Ona TpybGonpoBOAOB, TPaHCMOPTUPYIOWMX YrIeBogopoabl C
AaeneHnem cpegbl cebiwe 1,2 MMa (kateropus 1a) pekomeHgyeTcs MecTa
pa3MeLLEHNSA KOHTPOSIbHO-N3MePUTENbHbIX MYHKTOB ONpeaensTb B COOTBETCTBUM C
TpeboBaHnamm [OCT 25812.



8.1.8 W3mepeHne nonapusauMoOHHbIX MOTeHuuanos (noteHuuwanos 6e3
OMMYECKOW COCTaBMSAOLLEN) MPOBOAAT CrEAYyLMMU MeToAaMUn (CM. NPUIOXKeHWe
X):

- MeTod  OTKMIOYeHMs  ToKa  nonspu3aumMm  gatyuka  noTeHumana
(BCNOMoraTensHoro anekTpoaa), MMUTUPYHOLLEro AedekT B 3aLLMTHOM MOKPbITUK;

- METO/ OTKIMOYEHNs TOKa 3aLLMThl MOA3EMHOI0 COOPYXEHUS;

- MeTO4 HenocpedCTBEHHOrO W3MepeHus MoTeHumana BCnoMoraTernlbHOro
aneKkTpoga 4Yepe3 ONEeKTPONMTUYECKUA K04, MaKCUMarnbHO MPUBIIKEHHBIN K
BCNoMoraTensHOMY 3MeKTpoay.

Mpumeyanne - [lpu wucnonb3oBaHWM ANA  U3MepeHus MbbiX AaTyYMKOB
noTeHUmana (BCromoraTerbHbIX 3MEeKTPOAOB), pPeKOMeHOAYeTCA Oonpenenutb
COOTHOLLEHNEe pa3MepoB AaTyvka (BCMNOMOraTenbHOro 3MeKkTpoda) M CpedHero
3HaYeHNs pa3mMepoB AeEKTOB 3aLLMTHOMO NOKPbLITUS Ha KOHTPONMPYEMOM y4acTKe
COOPYXeHWs ANsi ydeTa npu oLeHKe pe3ynbTaToB U3MEPEHUIN COrfacHO OCHOBHbBIM
3aKOHOMEPHOCTAM TEOPUN SNEKTPUYECKOrO NoMs B rPyHTE.

8.1.9 KarogHyto nonsipu3auunio COOPYXEHWUIN OCYLUECTBIAT Takum obpasom,
yTtoObl 3alLMTHbIE MOTEHLUManbl MeTanmna OTHOCUTESIbHO HAacCbILLEHHOro MegHo-
CyNbaTHOrO 3MEKTPO4a CPaBHEHUSA HaxoOWMCb MeXOy MWHUMarbHbIM 1
MakcumarnbHbIM (MO abCONMOTHOMY 3HAYEHMIO) 3HAYEHUsIMM B COOTBETCTBMM C
Tabrnmuen 4. [lonyckaetcs npuUMeHeHue LpYyrMxX HenonspusyloLMXCS 3NEeKTPOA0B
CpaBHEHUs1 C MNpPMBEOEHUEM pPEe3ynbTaToB M3MEPEHUS] K HACbILEHHOMY MeEAHO-
CynbgaTHOMY 311EKTPOAY CPaBHEHMS.

Tabrmua 4 - 3aumTHble MOTeHuMarnbl MeTarna COOPYXEHUS OTHOCUTENbHO
HaCbILLEHHOrO MeHO-CYNbaTHOro 3NIeKTPOAa CPaBHEHUS



CoopyxeHus n
ycrioBusi nx
aKcnnyaTaumm

MuHManbHbIN 3alWMTHbIN || MakcumanbHbIn 3alUMTHbIN
noteHuunanl) OTHOCUTENbLHO || noTeHuman!) OTHOCUTENBHO
HacCbILLEHHOro Me[HO- || HAaCbILLEHHOro Me[HO-
cynbdaTHoro anekTpoaa || cynbgaTHOro anekTpoaa
cpaBHeHus 21, B cpaBHeHus 2! | B

Monsipusa- CymmapHbIn Monspusa- CymmapHbIn
LIMOHHbIN (c omMn4ecKkom || LMOHHLIN (c omwunyeckomn
noteHyman COCTaBMAOLLEN) || nOTEeHUMan COCTaBAOLLEN)
(6e3 ommnueckom (6e3 omunyeckomn

COCTaBnsAoLLEN) COCTaBnAoLLEN)

[evicTBylolpe cTarbHble COOPYKEHMSI O UX PEKOHCTPYKLNM 3

C TemnepaTypon
NOBEPXHOCTU
(TpaHcnopTUpyemoro
NpoAyKTa) He Bbie
40°C

-0,85

-0,9

-1,15

C TemnepaTypon
MOBEPXHOCTU

(TpaHcnopTupyemoro
npogykta)  CBbllle
40°C; coopyxeHusi
npu OMnacHoOCTU
Burokoppo3um

-0,95

-1,05

-1,15

BHOBb NOCTPOEHHbIE 1 PEKOHCTPYMPOBAHHBLIE COOPYXKEHUS:

C TemMnepaTypom
NOBEPXHOCTM
(TpaHcnopTupyemoro
NpoAyKTa) He Bbie
40°C

-0,85

-0,95

-1,2

C TemnepaTtypon
MOBEPXHOCTU
(TpaHcnopTupyemoro
npoaykTa)  CBblwe
40°C, He wumerowme
Tensnonsonauumn

-0,95

-1,05

-1,1




' 3pgecb M panee nog MUHUManNbHbIM U MaKCUManbHbIM 3HaAYeHUAMU MoTeHuuana
noapasyMeBaloT ero 3HayeHusi No abCornoTHON BENUYMHE.

4] OnekTpoabl cpaBHeHUs1 obecneymnBaoT CTabUNbHOCTL MOTEHLMana Nno OTHOLLEHUIO K
obpasuoBomy anekTpoay cpasHeHus no FOCT 17792 B npegenax +15 mB.

3) TMokasaTenu OTHOCHATCA K COOPYXEHWSIM, AJIS1 KOTOPbIX MPOEKTHbIMW PELLEHNSIMUA He
Obln NPeaycMOTpeH KOHTPOMb MNOMspU3auMoOHHOro noteHuumana. [onyckaetcs oueHuBaTb
3alMLLEHHOCTb TOSIbKO MO BEMMYMHE MOTeHuMana ¢ OMUYECKOW COCTaBsHLWEN, KOTOPbIN
ANS  OEeNCTBYIOWMX  CTanbHbIX  COOPYXEHUMn  C  TemrepaTypod  MOBEPXHOCTU
(TpaHcnopTupyemoro npoaykTta) He Bblwe 40°C, ¢ NOKpbITUEM Ha OCHOBE BUTYMHON MacTUKM
He oTpuuatenbHee MuHyCc 2,5 B OTHOCUTENbHO HACLILEHHOTO MeOHO-CYrbdaTHOro
3NeKTpoaa CpaBHEHNS.

8.1.10 KarogHyto nonspusauuio TpybonpoBOOOB C TeNrous3onsuuen, B TOM
yucre TennoBbIX CETEN N ropsivero BogocHabxeHus 6eckaHanbHOM NpoKnagku, a
TaKkxe KaHanbHOW MpOoKMagku Mpu pacnosiokeHUM aHOA4HOro 3a3emMrieHuss 3a
npegenaMmu KaHarna, NpoBoAAT Takum obpasom, 4YToObl MoTeHumar C OMUYECKOM
cocTaBnsawLwen (CymmapHbii noTeHuman) TpybonposBoda Obin B npegenax ot
muHyc 1,1 go muHyc 2,5 B no megHo-cynbdaTHOMY anekTpody cpaBHeHus. [pu
OTCYTCTBUM 3aLLMTHOMO M3OSSLMOHHOIO MOKPbITUSE HA HAapYXHON MOBEPXHOCTM
TpybonpoBofda, ero noTeHumar C OMUYECKOW COCTaBrswLwen Tpybonposoaa
OOSDKeH HaxoouTbca B npegernax ot muHyc 1,1 go muHyc 3,5 B no megHo-
CynbgaTHOMY 311eKTPOAY CPaBHEHMS.

8.1.11 KatogHyto nonsipusauuio TpybonpoBOoOB TEMMOBbLIX CETEW U ropsvero
BOAOCHa0bXeHNs1 KaHarnbHOW NPOKMagKM NPUMEHSIIOT NPy pacnosiokeHnM aHO4HbIX
3a3eMsieHnI B KaHare unm BHe KaHana. [pu pacnonoXxeHnm aHo4HbIX 3a3eMeHUA B
KaHane noteHuman Tpybonposoaa, M3MePEHHbI OTHOCUTESTbHO YCTaHOBIIEHHOMO Y
MOBEPXHOCTN TpyObl BCMOMOraTeslbHOro CTarnbHOro 3MeKTpoAa, NoAAepHMBaOT Ha
0,3-0,8 B oTpuuatenbHee noTteHuuana Tpybbl OTHOCUTENBbHO 3TOrO 3NEKTPoAa,
M3MEPEHHOrO Mpu OTCYTCTBMM KaTOAHOM nondpusauum Tpybbl. M3mepeHne
noTeHumana Tpybonposoga npu pacrnosiokeHM aHOOHOro 3a3eMreHusi B KaHane
npvBeaeHo B NpuroxeHun L.

8.1.12 KartoaHylo nonspusaumio Mnoa3eMHbIX MEeTarmIMyecknx COOPYKEHWN
OCYLLECTBIAOT TaK, YTOObl OHAa He OKa3blBaria OMAaCHOrO BIMSIHAS Ha CMEXHble
NoA3eMHble MeTarnMyeckne CoopyxeHus. Ecnv npu ocylIecTBNEHWM KaTOZHOM
nonsipu3auuM  BO3HUKHET OMacCHOE BIMUSIHUE HA CMEXHble MNOA3EeMHble
MeTannm4yeckne COOpPYKEHWS!, TO HEOBXOAMMO MPUHSTL MEpbI MO Ero YCTPaHEHUHO
UNW BbINOSHUTL COBMECTHYHO 3aLLUTY 3TUX COOPYXKEHWIA.

MpumMeyaHe - OnacHbiM BAUSIHUEM KaTOQHOW MONsipy3aLuM 3almLLaemMoro
COOpPYXEHUSI Ha cocefHue MeTaryIMYeckue COOpPYXeHUst B COOTBETCTBUM C 5.11
CUUTAaIOT:

- YMeHbLLEHME MO abCOMOTHON BEMMYMHE MWHMMAIBbHOMO UNM yBENMYEHME MO
abComnTHOM BENMYMHE MaKCMMAarbHOro 3alMTHOrO MOoTeHuMana Ha COCedHMX
MEeTasnM4Yecknx COOPYKEHNSIX, UMEIOLLMX INEKTPOXMMUYECKYIO 3aLLMTY;

- MNOSIBIIEHNE ONacHOCTU KOPPO3UM Ha COCEAHUX MOA3EMHbIX METanIMYeckux
COOpYXeHUsIX, paHee He TpeboBaBLLMX 3aLLUTLI OT Hee.

8.1.13 [Ona noBblweHNs 9(PeKTUBHOCTN INEKTPOXUMUYECKON 3almTbl U
OfPaHUYEHMSA OMacHOro BIUAHMS Ha cOCefHMEe MeTalfM4eckue COOPYXeHUd, a
TaKXke 9NeKTPUYECKOro CEKLMOHMPOBaHUSA TpybonpoBO4OB, NPOXOASALLMX B 30HAX
BO3JEeNCTBUA Bnyxagaromx TOKOB, Heobxoanumo npegycmatpmeaTb
anekTpousonupylowpme BcTaBku (cnaHubl, MydpTtbl M T.N.) B COOTBETCTBMM C
HOpPMaTMBHOWM LOKYMeHTaumen. Mecta nx ycTaHOBKU onpeaenstoTcs NPOEKTOM.



8.1.14 KoHTponb paboTbl YCTAaHOBOK 3NIEKTPOXMMUYECKON 3almTbl B
SKCrryaTauMoHHbIX YCIOBUSIX 3aKIioyaeTcs B NepuoaMyeckoM OCMOTPE, OLeHKe
TEXHNMYECKOrO COCTOSIHUS W MpoBepke 3ddeKTMBHOCTU KX paboTtbl. [lpu
3HaQUMTEmNbHbIX WU3MEHEHUSX, CBSA3aHHbIX C pas3BUTMEM CETU  MOA3EeMHbIX
METanNMYeckMx COOPYXEHUA W WCTOYHUKOB OnyXOalwmx M WMHOYLMPOBAHHbIX
TOKOB, NPOBOAAT AOMOSHUTENbHBLIA KOHTPO!b.

8.1.15 KoHTporb HenpepbiBHOCTM paboThbl (NepepbiBoB B paboTe) yCTaHOBOK
KaToOHOM 3awmTbl A0SMkeH ObITb o6ecneyvyeH ¢ y4eToM BpeMEHN Ha NPOU3BOACTBO
MMaHOBbIX pPEerfamMeHTHbIX WM PEMOHTHbIX paboT B npouecce akcnnyaTauuu.
MepepbiBbl B paboTe yCTAHOBOK KaTOL4HOM 3alyTbl OOMYCKAKTCA TOMbKO ANs
npoBeAeHUs nnaHoBbiX paboT. PaboTy no BHENMaHOBOMY PEMOHTY BbILEALNX U3
CTPOS YCTAHOBOK 3JIEKTPOXMMUYECKOM 3aLLMThI KNAacCUMULIMPYIOT KaK aBapunHYHo.

8116 Ecrm B 30He [pencTBusa Bblledwen U3  CTPOA  YCTaHOBKMU
3IIEKTPOXMMUYECKOM 3awmThl 3aLMTHbIN noTeHumnan Tpybonposoaa
obecne4vnBaeTcsa cocefHUMU (CMEXHbIMM) YCTaHOBKaMK 3almTbl (NepekpbiBaHue
30H 3aWMThbl), TO CPOK YCTPaAHEHUs HEUCMNPaBHOCTWU OMNpeaenseTcs TEXHUYECKUM
pyKkoBoAUTENeM aKcrnyaTauMOHHOW OpraHn3aLum.

8.1.17 CtanbHble TpybOnNpoBOAbl, PEKOHCTPYUPYEMbIE METOLOM CaHUPOBAHUS
(OBnMLLOBKM  BHYTPEHHEN MOBEPXHOCTU TPyObl) C MOMOLLBO  MOMMEPHbIX
MaTepuvarnoB, Kak npasuro, nognexar 3awmTte B cootBeTcTBumu ¢ 8.1.9. CTanbHble
TpyOONpoOBOAbI, PEKOHCTPYMPYEMbIE METOAOM MPOTSHKKU HEMETannmy4eckmux Tpyo,
noanexar 3awuTe Ha Tex yvacTkax, e cTanbHas Tpyba Heobxoauma Kak
3aWWTHBIN pyTnap (Nog aBTOMOBUMbHBIMU, Xene3HbIMM AoporaMm 1 ap.) C y4eTom
8.1.5.

8.1.18 CranbHble ¢yTnsapbl (Koxyxu) TpybonpoBO4OB MO4 aBTOMOOWUIIbHBIMU
A0oporamMu, >KernesHoopOXHbIMU W TpamMBavHbIMW MYTAMU Npu HGecTpaHLLenHON
Npoknagke (Npokon, npodaBnvBaHWe W Apyre TEeXHOMOrM, paspelleHHble K
NMPUMEHEHWIO), KaK MpaBusio, 3alMLAaoT 3alMTHBIMU NOKPLITUSMU U cpeacTBaMu
3MEKTPOXMMMNYECKOWN 3almMThbl B COOTBETCTBUM C 6.6 1 8.1.9.

8.1.19 B kauecTBe yTnsapoB (KOXyXOB) peKOMeHAYeTCS UCNoMb3oBaTh TPyObl C
BHYTPEHHUM 3aLLMTHBIM NOKPbITUEM.

8.1.20 Ecrnm obecneyeHne 3awmTHbIX noTeHuymanos no 8.1.9 Ha aencTByoWmMX
TpybGonpoBoaax, TPaHCMOPTMPYOLWMX cpedbl Temnepatypon He Bbiwe 40°C wu
ANNTENbHOE BPEMSA HaxXOOMBLUMXCS B 3KChfyaTauuMum B KOPPO3MOHHO-ONACHbIX
YCIOBUSIX, 9KOHOMUYECKN HeLLenecoobpasHo, Mo COrfmacoBaHUO C MPOEKTHON W
obcrenyowen  opraHMsauMsMm  OOMyCKaeTca  MPUMEHATb B KavecTee
MWUHMMAsIbHOrO MONSPU3aLMOHHOIO 3alLMTHOro noTeHumana TpybonpoBoga ero
3Ha4eHune Ha 100 MB oTpuuaTensHee cTaunoHapHoro noteHumnana. CtaumoHapHbIN
noTeHuwnan TpybonpoBoaa onpenenstoT no AaTyunky noTeHumana
(BCnomoratenbHOMyY anekTpoay) (CM. npunoxexue LL).

MpumeyaHne - MuHMMarnbHbIA 3aWMTHBIN NONSPM3AUNOHHBIA NOTEHUWan -
6onee oTpuuartenbHbii, Yem MuHyc 0,65 B.

8.2 Tpeb6oBaHUS K INIEKTPOXNMUYECKOM 3aLumuTe npum
HafIM4Mm onacHoro BIIUAHUA ONyXaarLWwmux TOKOB U
WHAYLUMPOBAaHHbLIX NepPeMEeHHbIX TOKOB



8.2.1 3awmTy cTanbHbIX NoA3eMHbIX TPYOONPOBOAOB OT KOPPO3UU, Bbi3blBAEMOM
Bny>garoLwLmMn NOCTOSAHHBIMU TOKaMM OT 3MeKTpUMUMPOBaHHOIO TpaHcnopTa, a
TaKkxke MepeMeHHbIMM TOKamMu, B TOM YuCrie  WHOYLUUPOBAHHbIMW  OT
BbICOKOBOSIbTHBIX JIMHWUIA 3rekTponepedad, o6ecneyvmBaloT B OMacHbIX 30Hax,
He3aBMCUMMO  OT  KOPPO3MOHHOM  arpecCuMBHOCTM  [PYHTOB, cpeacTBamu
9MEKTPOXMMUYECKON 3aLLMThI.

8.2.2 3awmTy COOpyXeHWn OT OMacHOro BIUSAHMS Ony>xaatowmx MOCTOSIHHbLIX
TOKOB OCYLUECTBMSAOT TaK, 4YTOObl MCKMIOYMTL 0OpasoBaHWE Ha COOPYKEHWUM
3HaKOMNepeMeHHbIX UK CTaLMOHAPHbLIX aHOLHbIX 30H.

[onyckaeTcsi KpaTKOBPEMEHHOE aHOAHOE CMELLEHME MOTEHLMana CoopyeHus
OTHOCMUTENBHO CTaLMOHAPHOrO NOTEHLMana, CyMMapHOW NpOOOITKATENBHOCTLIO HE
Gornee 4 MVH B CyTKW.

8.2.3 OnpepgerneHne cMelleHUn noTeHuuana (pasHoCTb Mexay W3MepPeHHbIM
MOTEHLNANoM COOPYXEHUs W CTauMOHapHbIM  MOTEeHUManoMm) nposogAaT B
COOTBETCTBUM C NpunoxeHnem [.

lMpumevaHue - lNpn OTCYTCTBMM AaHHbIX O CTauMOHapHOM MOTeHuuane ero
3HaveHve Ana ctany npuHuMaroT pasHbiM MuHyc 0,70 B.

8.2.4 B ycnoBumax OnacHoro BMSHWUS OnyXgarwmx MOCTOSHHbIX TOKOB Mpw
3aumTe CTanbHbiX  TpybonpoBOOOB WM pe3epByapoB C  TemnepaTypown
TpaHcnopTUpyemoro (XpaHumoro) npoaykta He Bbiwe 40°C B rpyHTax BbICOKOM
KOPPO3MOHHOW arpecCUBHOCTU, TPyOONpoBOOAOB OPOCUTENbHBLIX CUCTEM U CUCTEM
o6BOAHEHMS B rpyHTax CpefaHen KOPPO3VMOHHOW arpecCUMBHOCTM, TpybonpoBoaoB
CENbCKOXO3ANCTBEHHOrO BOAOCHAbXeHWsT N pe3epByapoOB TpaHLUENMHOro Twuna,
HEe3aBMCUMO OT KOPPO3WOHHOW arpecCUBHOCTU [PYHTOB, CpefHWe 3HayeHus
NONAPU3aLMOHHBIX U CYMMapHbIX MOTEHUMarnoB AofkHbl ObiTb B npegenax,
yKa3saHHbIX B 8.1.9.

8.2.5 lNpumeHeHVe OpeHaXHON 3almTbl OOIMKHO obecneyvBaTtb BbINOMHEHUE
Tpebosanun 8.1.9. Ecnm npumMeHeHne Nonspru3oBaHHbIX ApPeHaxen HeadhdeKTUBHO,
TO UCMNOSb3YKOT KATOAHYIO 3alLMTY, 3alMTy YCUIIEHHbIMU APEHaXXaMy U KaTogHYHo
3aWmMTy  COBMECTHO C  [MOMSIPU3OBaHHbIM  OPEHaKOM;  areKTpuyeckoe
CEeKLMOHUpOBaHWe TpybonpoBogOB C  MPUMEHEHWEM  3MEKTPOU3ONUPYHOLLMX
BCTaBOK.

8.2.6 lNogknoyeHne gpeHaxHbIX YCTPOUCTB K PerbCOoBbIM NMYTAM NPOU3BOAUTCS
B cooTBeTcTBMM C TpeboBaHnamu HIO. He ponyckaetcs HenocpenCTBEHHO
NPUCOEOMHATb YCTAHOBKM [OPEHAKHOW 3alpTbl K OTpuLATENbHBbIM LUMHAM U K
cbopke oTpuuaTenbHbIX JMHUA TArOBbIX MNOACTAHUWA 3NEKTPUdMLMPOBAHHOMO
TpaHcnopTa.

8.3 TpeboBaHusA K NPOTEKTOPHOM 3almuTe



8.3.1 3awmTy C wuCnonb3oBaHWEM MPOTEKTOPOB (ranbBaHWYECKUX aHOOOoB)
peKoOMeHAyeTCA MpUMEHATb npy  obecnedyeHun TOKOOTAAuYu  e4VHUYHOTO
npotekTopa He MmeHee 50 MA:

- AN OTAEenbHbIX Y4acTKOB TpybonpoBoAoB HEDOMbLION MPOTSHKEHHOCTU (He
NMEIOLLMX 3NEKTPUYECKUX KOHTAKTOB C APYIMMU COOPYXEHUSIMU) MPU OTCYTCTBUU
W NPY HaMMYMK ONACHOCTU BNyKOaloLLMX MOCTOSIHHBIX TOKOB, €CMNK Bbi3blBaeMoe
UMK cpefHee CMeLLeHne noTeHuunana oT ctaumoHapHoro He npesbiwaeT nmoc 0,3
B;

- Ona ydacTKoB TpybonpoBoOOB, 3MEKTPUYECKU OTCOEOUHEHHbIX OT ApYyrmx
KOMMYHMKaLUA 3N1EKTPOU30NNPYIOLLMMM BCTaBKaMM;

- PV OTHOCUTENMBHO MarbIX pacYETHbIX 3HAYEHUSIX TOKOB (MEHEE U paBHbIX 1
A);

- Kak [OonofHuTenbHOe CpeacTBO  3awmTbl, Korda  OencTByilouwme
(NpeQycMOTpeHHble NPOEKTOM) CcpeacTBa  ANIEKTPOXMMUYECKOW  3almTbl  He
obecneyvnBatoT 3aLLMTY OTAENbHbLIX y4acTKOB TPybonpoBOAOB;

- AN 3aLWMThI OT OMACHOro BIUSIHUSI NEPEMEHHOIO TOKa.

8.3.2 lMpoTekTopHy 3auwmTy TpybOonNpoBOA4OB TEMMOBLIX CETEN U TOpsiHero
BOL,OCHAOXeHMS NPUMEHSIIOT TOMBbKO NPY MX NPOKMagke B KaHanax ¢ pasmeLleHnem
NPOTEKTOPOB (rarbBaHWYECKMX aHOOOB) B KaHane WM HENOCPEACTBEHHO Ha
NOBEPXHOCTM TPYOONPOBOAOB.

9 Tpe6boBaHMA NO OrpaHUYEHUI0 TOKOB YTEUYKUN
Ha UCTOYHUKaAX OnyXaaroLwmX TOKOB

9.1 BBoa B akcnnyataumio 0O0bEKTOB, ABNSIOWMXCS UCTOYHUKaMK BrykaaroLwmx
TOKOB, HE [OnycKaeTcs [0 NpoBedeHUss BCEX NPeAYCMOTPEHHbLIX MPOEKTOM
MEPOMNPUATUIA NO OrPaHNYEHNIO STUX TOKOB.

9.2 Ha obbektax 9nekTpUULMPOBAHHOIO  PEenNbCOBOro  TpaHCNopTa,
ABNSAIOLLMXCHA MCTOYHUKaMKN Ory>XgaroLLmx TOKOB, MEPOMNPUATUSMUN MO OrPaHNYEHUIO
6nyxgaroLwmx TOKOB SABNSOTCS:

- obecnevyeHne aNeKTPONPOBOAHOCTM CTbIKOB, MEXPENbCOBbLIX U MEXAYMYTHbIX
nepemMbIyex;

- N30M1ALMS PENbCOBBIX MYTEN 3MeKTPUMLIMPOBAHHOIO penbCOBOro TpaHcnopTa
MO OTHOLLIEHMIO K 3emrie, B COOTBETCTBUM C TpeboBaHuammn HL,;

MpumeyaHue - Ha nMHMAX penbCoBOro TpaHcnopTa, 3NeKTpUdmMLMPOBaHHbIX MO
CUCTEME NEPEMEHHOrO TOKa, CneLunarnbHble Mepbl MO OrPaHUYEHMIO YTEYKUN TArOBbIX
TOKOB Ha pPernbCOBbIX MYTSX M YCTPOMCTBAX NIEKTPOCHAOXKEHMSA B YacTu 3amTbl OT
KOppO3un He NpeaycmaTpuBatoT.

- OneKkTpudeckoe  oTheneHve  aAnekTpudMuMpOBaHHbLIX — NyTen  OT
HE3NEKTPUDMLNPOBAHHBLIX U30NNPYHOLLMMUN CThIKaMu;

- OTBOZA MOBEPXHOCTHbLIX N MOYBEHHO-TPYHTOBLIX BO, OT OCHOBAHMUS MyTW.

9.3 lNpoaonsHOe CoNpoTUBIIEHME PEMNLCOBOM CETU 3a CYET COOPHBLIX CTLIKOB He
AOSDKHO yBenuumBaTbes bonee yeM Ha 20% NpOoeKTHOro 3Ha4YeHus.

9.4 [Ins orpaHNYeHnst CTeKaHUs TAroBbIX TOKOB MaBHbIE MYTU HA3EMHbIX TMHUIA
yKnaablBaloT Ha LWEeOGEHOYHOM, rPaBMIMHOM UMM PABHOLLEHHOM MM MO U30MALLMOHHBIM
cBoncTBam bannacTe.



9.5 [lepeBsiHHble wWnanbl, YyKragbiBaemble B MyTb, MPONUTbIBAOT
HE3NEeKTPONPOBOAHLIMM  aHTUCenTukaMu.  XKene3oOeToHHble  wnanbl  WUnm
ene3obeToHHble GroYHble OCHOBaHWUS M30MMPYT OT penbcoB. He gonyckaetcs
MeTannmMyeckas CBA3b apMaTypbl Xene3obeToHa HemocpencTBEHHO C perbcamu
UnM AeTansimm penbCoBbIX CKPEMNNEHN.

9.6 KoHCTpyKUMO nNyTen SeKTpUdPMUMPOBAHHOTO pPEenbCoOBOro TpaHcnopTa
BbINOMHAKT TaK, 4YTOObl ObecneynTb NepexogHOe COMNPOTUBIIEHNE pPenbCoB
(conpoTmBneHve M30NALUKM) MO OTHOLLEHWIO K 3emMre He MeHee 3HavyeHun,
npuBeAeHHbIX B Tabnuue 5.

Tabmmua 5 -  TpeboBaHuss K uM3onNsauMM  penbCoBOrO  MNyTM  And
3NeKTPUOMLMPOBAHHOIO TpaHcMnopTa

Bug TpaHcnopTa MNepexonoHoe
CONpOTUBIIEHNE penbC -

semnall (oBe HuTM B
napannens), OM'KM, He
MeHee

>Kene3HogopoXHbIN MarncTparnbsHbIn 0,25

MeTtpononuTeH:

- B TOHHENAX M 3aKPbITbIX HA3eMHbIX y4acTKax, Ha |l 4 g
y4yacTkax, CMexHbIX ¢ meTpoMocTamu (go 200 m no|| '
ob6e CTOPOHbI)

- Ha acTakagax, MeTpomocTax, B 3gaHum anekTpogeno || 3,0

- Ha OTKPbITbIX Ha3eMHbIX MUHUSAX U NapkoBbIX nyTax|| 0,5
aneKkTpoaeno

TpamBan 0,02

1} [Ins »xene3Hoa0poXXHOrO NMPOMBILLTIEHHOMO M KapbepHOro BMAOB TpaHcnopTa
nokasarternb He HopmupyeTcs. [na TOHHernenW HOpMUpYyeTCca nepexonHoe
conpoTuBreHune "pernbe - TOHHenNbHasa obaenka”.

4] B HauvanbHblii Nepvod SKcMnyaTauuMu MeTporonuTeHa (He Gonee 6
MEeCSILEB CO [HS BBOAA B KCMslyaTauuo) [AOMYCKaeTCs CHIDKEHME NepexoaHoro
CONPOTUBIIEHNS PenbCcoB B TOHHere A0 0,5 Om kM.




9.7 Bce HeanekTpUMUMPOBaHHbIE MyTM B MeCTe WX MNpUMbIKaHUA K
SNEKTPUDMLMPOBAHHBIM nyTsm oTaensoT N30MMPYHOLLMU CTbIKamu,
yCTaHaBMBaeMbIMW B KaXKOYH0 PENbCOBYIO HUTb.

9.8 OnekTpudMuMpoBaHHbIE NMYTU OT HEINEKTPUGMLMPOBAHHBIX OTAENAT
ABYMS N30IMPYIOLLMMW CTbIKaMU B KaXO0M HUTW B CNEAYIOLLMX CryYasaX:

- Ha noabesfHblX MYyTAX TArOBbIX MOACTaHUWUMA, NPOMBILLIEHHBIX OOGBHEKTOB,
Hedrebas 1 cknagos C roproYMM 1 B3pbIBOOMAaCHbLIMU BELLECTBaMU;

- Ha COEeAWHUTENbHbIX JMHUAX MexXdy pasHbiMM  BuOAMU  PEnbCOBOIO
TpaHcnopTa;

- Ha NPUMBbIKAIOLWMX CTPOSALLMXCA JIMHUSX 3MEKTPUPNLIMPOBAHHOIO PEnbCOBOro
TpaHcnopTa.

CTblku ycTaHaBmmMBalOT Takum o6pa3oM, 4YTOObl OHM He MepeKkpbiBarmChb
OLHOBPEMEHHO MOABWXHBLIM COCTaBOM, NOAABaeMbIM Ha HEJNEKTPUMLNPOBAHHbIE

nyTu.

9.9 [Ina orpaHMYeHUs YTeYKM TSroBbIX TOKOB C JlOKasbHbIX Y4acTKOB MyTU
(TOHHEnNb, Oeno, CTaHUWOHHbIE MapKM) PEKOMEHOYETCH MPUMEHSITb TEXHUYECcKue
CpeacTBa, MNPEnsATCTBYOLLME CTEeKaHWIO TSroBOro TOKa, B COOTBETCTBMM C
Tpebosannsmn HL.

9.10 Hannune npsMbIX Teyen NMOBEpPXHOCTHLbIX U MOYBEHHO-TPYHTOBbLIX BOA Ha
MyTb B TOHHENSAX He J0MyCKaeTCs.

9.11 lNpwn HanM4Yun B TpamMBanHOW TArOBOW PEribCOBOW CETU HECKOIMbKUX MYHKTOB
NPUCOEAUHEHNST  OTpuUaTENbHbIX NUTAWMX JMHMKA 4N O4HOM  TArOBOW
NOACTaHUUN NPUMEHSIIOT CcTaTudeckne BOMbTO40OaBOYHbIE YCTPOMCTBA WU
Aob6aBoYHbIE COMPOTUMBIIEHMA 718 YpPaBHUBaHWS MNOTEHUMArnoB OTCacCblBaloLLMX
MYHKTOB, Pa3HOCTb KOTOPbIX B MNEpUod WHTEHCUBHOIO rpadmka ABWKEHUS He
porrkHa npesbiwatb 0,5 B npu Bonbtogo6aBoyHbix ycTponcTtBax n 1,0 B - npu
peocTaTtax. [ng KOHTpons noTeHumanos npegycMaTpyBaroT CUCTEMY KOHTPOMbHbIX
NpoBOOB.

9.12 Wcnonb3oBaHne oTpuuaTernbHbIX NMHAKA U NyTU TpamBasi B KadecTBe
NPOBOAHMKA TOKA TPOSeNbyCHbIX HAarpy30K He A4OnycKaeTcs.

9.13 B nyHkTax npucoeguHeHWs OoTpuuaTeribHbIX NMHUA TpamBas MPUMEHSIOT
pa3beMHOEe 3MeKTPUYecKoe coeguHeHne oTpuLaTeribHbIX NIMHUA C MPOBOLHUKAMMU,
NOyLMMM HEenocpeaCTBEHHO K penibCoBbiM HUTSAM. COMpPOTUBMEHME KOHTaKTa B
MecCTe NPUCOEANHEHUS KaXKO0ro U3 yKasaHHbIX NPOBOAHWKOB K PerlbCOBON HUTU He
AorkHo npesbiwats 0,0015 Om.

9.14 Kabemu, ncnonb3yemble ANs NPOKMagKn oTpulaternbHbIX NMMHUN TpaMBas,
o6opyaytoT KOHTPOSbHbIMM  LUMHAMW AN U3MEPEHUST MOTEHLMarnoB MyHKTOB
NpUCoeanHeEHNs oTpuLaTenbHbIX Kabenen K penscam.

9.15 [Ina KOHTPONA pasHOCTM MOTEHLManoB Mexay NyHKTaMu npucoeguHeHus
oTpuuaTtenbHblX Kabenen TpamBasi CMexHble napannenbHo —paboTarolme
noAcTaHU MM 060pyAYIT CUCTEMON KOHTPOSbHBLIX MPOBOAOB.

9.16 [1na KOHTPONA NOTEHLMANOB PENbCOBOM CETM METponormTeHa obopyayoT
CUCTEMY KOHTPOSIbHO-M3MEPUTENBbHBIX MYHKTOB B COOTBETCTBUM ¢ HJ.

9.17 Tlpu NpPOEKTUPOBaHMM paboymx 3a3eMIieEHMN NMHUA nepedad SHeprum
MOCTOSIHHOMO TOKA CUCTEMbI "MPOBOA-3eMNs" npeaycMaTpuBaloT MepOonpUaTUS,
MCKITIOYaIoLLWE NX OMACHOE BNMSHME HA NOA3EMHbIE COOPYKEHWS.



9.18 NcTouHUKM Briy>KaatoLLmx TOKOB NPOMbILLIEHHbIX 06 bEKTOB (LULMHONPOBOAbI
MOCTOSAHHOrO  TOKa,  3NEeKTPonu3epbl, mMeTanmuyeckme  TpybonpoBoabl,
NpUCOeOMHEHHbIE K 3MeKTponu3epam) arneKTpuyYeckn U3onmpyoT OT CTPOUTENbHbIX
KOHCTPYKLUWA, C NPYMEHEHVWEM B KayecTBe M30MATOPOB m3genvn u3 Gasansta,
dapdopa, Anabasa, cTekna, nracTMaccbl U ApyrMx MaTtepuanoB C YyAerbHbIM

06bEMHbBIM CONPOTUBIIEHEM He MeHee 1012 Om-m.

9.19 [Ing orpaHuM4eHus ToKa yTeuvyku npegycMaTpuBaroT CeKLMOHUMPOBaHWE C
MOMOLLBID  3MEKTPOMIONUPYIOLLMX  LUBOB  >KENE300ETOHHbIX  MEPEKpPbITUN,
Xene3obeTOHHbIX NMOWAA0K ANs O6CNyXMBaHWSA 3MEKTPONM3EPOB B MOA3EMHbIX
Xene3obeTOHHbIX KOHCTPYKUUSAX. [lepekpbiTve, Ha KOTOPOM YyCTaHaBnMBalOT
9MIEeKTPONM3epbl, OTAENAIT OT MPUMbIKAIOWMX K HEMy >Xene3obeTOHHbIX CTEH,
KOSIOHH, MNEPEKPbITUA OpYrMX OTAESNIEHWN 3SNEKTPOMIONMPYIOLLMM LLBOM B BUAE
BO34YLUHbIX 3a30POB M3 MAaCTWUYHbIX WM PYIIOHHbIX MaTepuanoB C Y4enbHbIM

anekTpuyeckum conpotmeneHnem 1012 Om-m.

9.20 B oTaeneHnsix anekTponusa BOAHbIX pacTBOPOB Af1S1 OrpaHUYEHMs1 TOKOB
YTEYKM TMPUMEHSIOT  MonMMepbeToH And  KOHCTPYKUMIA, NpUMbIKalOWMX K
aneKkTpoHecywemy  obopyaoBaHuto  (onopbl, 6anku,  dyHOaMeHTbl  NoAa
9NIeKTPONM3epbl, OMOPHble CTOMObI MOA4 LUMHOMPOBOAbLI, OMOpHble Gankm wn
dyHOaMeHTbI nog 060pyaoBaHNe, COEANHEHHOE C 3NIEKTPONN3epamMm).

9.21 TpybonpoBoabl, TpaHCNOPTUPYIOLLME  JNEKTPOSrMT U NPOAYKThI
3MEKTPOM3a, BbINOSHAOT U3 HESNEKTPONPOBOAHLIX MaTepmarnos (¢aonnT, CTEKO,
MONMMITUINEH U AP.) C LEeNbo OrpaHNYEHNS TOKOB YTEYKM C HUX.

9.22 BkcnnyaTaumMOHHbIA KOHTPOSb BbIMNONMHEHNST TpeboBaHMA NO OrpaHUYEHNIo
TOKOB YTEYKM C PeribCOBOW CEeTU NPOBOAAT nogpasneneHns (cnyxdbl) TpaHcnopTa
KOHKpEeTHOro Buaa. NepeyeHb KOHTPONMpyeMbIX NapameTpoB, CPOKM U METOAbI UX
BbIMOMHEHMS onpeaeneHbl B cooTBeTcTBYyOWMX HL.

9.23 BbinornHeHve TpebGOBaHM MO OFPaAHUYEHMIO TOKOB YTEYKM Npu
CTPOUTENLCTBE  JIMHUA  3NEeKTPUGMUMPOBAHHOIO  PerbCoOBOrO0  TpaHcnopTa
KOHTPONMPYeT  CTpOUTENbHas opraHM3aumsi COBMECTHO C  OpraHusauuen,
SKCMryaTupyoLwen cTarnbHble MoA3eMHble KOMMYHUKauWWM, Ha KOTOopble MOXeT
OGbITb OKaszaHO onacHoe BrUsHWE Onyxgalolero Toka CTposLerocs obbekTa.
PesynbTaTtbl KOHTPONS NPeabABMAT NPY NPUEMKE NMHUN B SKCMyaTauuio.

9.24 CooTtBeTcTBME NoOAKIOYEHNUS] cpencTs aKTMBHOW 3almThl
(NONApM30BaHHbIX W YCUMEHHbIX [peHaXen) K penbCoBOM CETU UCTOYHUKA
Gnyxgawoumx TOKOB  TpeboBaHMAM  HacTosAWEro craHgapTa  NpoBeEpsitoT
npeacTaBUTENN PenbCoOBOro TpaHCNopTa U 3aMHTepecoBaHHOW OpraHuM3auun npu
NEPBOM OMbITHOM BKIIOMEHUM 3aLUMThI, @ B JaNbHENLIEM - OpraHn3auns, B BegeHun
KOTOPOW OHa HaxOAUTCA.

9.25 CeeneHunsi 06 M3MEHEHUN PEXUMOB PaboOTbl COOPYXEHWUN - UCTOYHUKOB
Grny>garoLmx TOKOB, CMOCOGHBIX MPUBECTU K YBENMYEHUIO OMacHOCTU KOPPO3vn
HaxoOsLWmMXCAa B 30HE WX BO3OENCTBUSA CTOPOHHUX MOA3EMHbIX COOPYKEHWN,
coobLWalT B OpraHuM3auuy, OCYLUECTBMSAOLME KOOPOUHALMIO U KOHTPOMb
NPOTUBOKOPPO3MOHHON 3aLLMThl NOA3EMHbBIX COOPY>KEHWUI, HE NO3AHee, YeEM 3a OAWNH
MecsL A0 nepexoga Ha HOBbIN pexyiM paboTbl.

10 TpeboBaHus no 6e3onacHoMy
BbINOJSIHEHUIO paboT no
NPOTUBOKOPPO3MOHHOM 3almTe NOA3EMHbIX



COOpPYXEeHUM

10.1 Bce paboTbl Mo 3awmte COOpPYXeHWA OT KOpPpO3uMM BbIMOMHAKT B
COOTBETCTBUM C OEUCTBYOLLWMMW NpaBunaMm 3KCMNSyaTaulnm KOHKPETHbIX BUOOB
3alMLLIAEMbIX COOPYXEHWI, YTBEPXKOEHHLIMU B YCTaAHOBIIEHHOM nopsigke. PaboTbl
AOIKHbI OCYLLECTBATLCA OMNbITHLIM U KBAaNMMLIMPOBAHHBIM MEPCOHANOM.

10.2 K BbINOMHEHMO paboT Mo 3awmTe COOPYXEHUA OT KOPPO3uK LOMycKatTCs
mvua He moroxe 18 neT, npoweglme MeguLMHCKOE OCBUAETENbCTBOBAHME,
oby4yeHne n uHcTpyktax no NOCT 12.0.004. lMNMpu gonycke k paboTe Kaxgoro
paboyero UHCTPYKTUPYIOT Ha paboyeM MecTe C COOTBETCTBYHOLLEN 3anuCbio B
XXypHare no npoBeAeHMIO UHCTPYKTaxa.

10.3 PaboTbl N0 3awmTe OT KOppPO3umM BbINOMHAOT ¢ yyeTom TpeboBaHui [OCT
12.3.016, MOCT 12.2.004. 3anpewjaetcs nposefeHne paboT no obcnyxuBaHuio
9N1EeKTPOYCTaHOBOK 3MEKTPOXMMUYECKOMN 3aWwmThl n BbIMOMHEHNE
3NEKTPOMETPUYECKMX PabOT Ha NPOTSXKEHHBIX NOA3EMHbLIX COOPYXXEHUSX NPU rPO3eE.

10.4 Mpn 3SNEKTPOXMMMYECKOM 3awwmTe TpybonpoBOAOB TEMSOBLIX CETEN C
pacnorioXeHneM aHOOHbIX 3a3eMreHUn HeNnocpeaCcTBEHHO B KaHarax HanpshKeHue
MOCTOSIHHOrO TOKa Ha BbiXxoAe npeobpasoBaTens KaTo4HON 3alMThbl OrpaHNYMBaloT
30 B. Ha yyacTkax pasmeLleHns aHOOHbIX 3a3eMIeHn B KaHarnax, nof KpblLKamu
NIOKOB TENJSIOBbIX Kamep yCTaHaBMMBalOT ykasatenu ¢ Hagnucbio "BHumanuve! B
KaHanax gencTeyeT KkaTogHas 3awmra”.

10.5 lNpu BbINONHEHMM PabOoT MO 3aLmTe COOPYKEHUN OT KOPPO3un paboTaroLmi
nepcoHan forkeH ObiTb obecneveH cpegcTBaMuM WMHOMBMAYaANbHOM 3aWwmMTbl B
COOTBETCTBUM C TPeBOBaHNAMN HOPMATUBHBLIX JOKYMEHTOB.

10.6 lNMpu npoBegeHMn paboT nNpegycMmaTpuBaroT NpeaynpeanTerbHble 3HaKW,
ypoBeHb Wyma forpkeH cootBetcTBoBath [OCT 12.1.003, coagepxaHve BpeaHbIX
BEWeCcTB B BO3gyxe paboyen 30HbI - He Ooree npegenbHO AOMYCTUMBIX
KOHUeHTpauuin, ycTaHoBneHHbIx TOCT 12.1.005.

10.7 Tpv npoBegeHNM Ha COOPYKeHWUsIX PaboT, CBSA3aHHbLIX C 3MEKTPUYECKUMN
n3mepeHnamu, MOHTaXOoM, PEMOHTOM " HanagKkoun obopynoBaHus
SMEeKTPOXMMMYECKON  3aumTbl, cobriogatoT  npasBura,  obecneyunBaoLme
6e30nacHOCTb UX BbIMOSHEHUS.

10.8 PaboTbl B npeaenax Npoesxen YacTu ynuy, u Aopor Ans aBToTpaHCnopTa,
Ha pPenbCoBbIX MYTHAX >Kene3HbIX OOpor, TpamBasd, MCTOYHUKAX 3MEKTPONUTaHus
060opyaoBaHNSA 3NEKTPOXMMUYECKON 3almMTbl BbINOMHAET Gpuraga B cocTtaBe He
MeHee [OBYyX YerioBeK, a npu npoBedeHMn paboT B Komoguax, TYHHENsx unm
rnyOoknx TpaHwesx (rnyduHon 6onee 2 M) - Gpuraga B COCTaBe HE MEHee Tpex
YerioBexk.

10.9 N3mepeHnst B KOHTPOSbHbIX MYHKTaX, PacnosfioKeHHbIX Ha NPOE3Xen YacTn
A0por, Ha penbcax TpamBas WM J3NEKTPUPULIMPOBAHHOM >XEnesHoW [Ooporu,
NpoBOOAT [ABa 4erioBeka, OOMH M3 KOTOpbIX cregut 3a paboTon u Beget
HabnogeHne 3a ABWKEHNEM TpaHcnopTa.



10.11* Tlpn npoBegeHun paboOT Ha YyyacTKax MPOTSHKEHHbIX MOA3EMHbIX
KOMMYHMKaLIUA, MPOXOAALMX Ha Yy4yacTKax MapannenbHoro CreaoBaHus  unm
nepeceyeHnss C BbICOKOBOSIbTHBIMU NIMHUAMW 3fiEKTponepeaaym nepemMeHHoro Toka
HanpsbkeHnem cBbiwe 35 kB, gomkHbl 6bITb 0becneveHbl OpraHM3auMOHHbIE Y
TEXHUYECKME MeponpuATUs, obecnevmBatoLLme 3aMTy NepcoHana oT BO34eNCTBuUS
WHOYLIMPOBAHHOIO HanpshXeHus nepemMeHHoro Toka. B kavecTBe cpeacTB 3awmThbl
OT BO34ENCTBUS 3NIEKTPUYECKOTrO MOMA PEKOMEHAYETCS MPUMEHATb AKPaHUpyoLLme
komnnekTbl No FOCT 12.4.172, a OT BO3AENCTBUS MarHUTHOMO NOSIA - NEPEHOCHbIE
MarHMTHbIE 3KPaHbl.

* Hymepauus cooTBeTCTBYeT opuruHany. - lNpumevaHue marotoBuTens Gasbl
LaHHbIX.

10.12 PaboTbl C NpMMEHEHNEM PYYHOrO 3NEKTPUPIULIMPOBAHHOIO MHCTPYMEHTA
HeobxooMMO nNpoBOAMTL B COOTBETCTBMM C TpeboBaHUAMM  OENCTBYHOLLMX
HOPMAaTMBHbIX AOKYMEHTOB O 3alLMTE OT NOPAKEHUS INIEKTPUHECKMM TOKOM.

NMpunoxeHune A (cnpaBo4yHoe). OnpegeneHue
yAEenbHOro 3fIeKTPUYECKOro conpoTuBIieHUSA
rpyHTa

MpunoxeHve A
(cnpaBo4HOE)

A1 OnpepgeneHve yaernbHOro 3MeKTPUYECKOro (KakyLLErocsl) ConpoTUBIIEHUS
PYHTa B MOMEBbIX YCIOBUSIX

A.1.1 CpencTBa KOHTPONS U BCroMoraTtesibHble YCTPOMCTBa

MNoneBble anekTpopasBenoyHble Npnbopsbl, Hanpumep Tuna AC-72; anekTpoabl
B BMAe CcTalnbHbIX CTepxHen anmHom ot 250 go 350 mm n guametpom ot 15 go 20
MM.

[onyckaeTca nNpuMeHATb Apyrme npubopbl, B TOM 4YMCNE YCTaHOBKU C
N3MEPEHNEM ISIEKTPUYECKOro NOSsi He3a3eMSIEHHbIMU IMHUSIMA, Npu cobrogeHnn
YCITOBUSI 9KBMBASIEHTHOCTWN YCTAHOBKAaM C 3a3eMIIEHHbIMU SNIEKTPOLAAMMN.

A.1.2 NpoBeaeHne namepeHun

YnoenbHoe anekTpuyeckoe COnpoTMBIiEHNE rpyHTa n3mepsoT
HenocpeAcTBEHHO Ha Tpacce nog3emMHoro Tpybonposoaa 6e3 otbopa npob rpyHTa
MO YeThbIPEXIANEKTPOAHOM CXeMe (CM. pucyHok A.1).

PucyHok A.1 - Cxema onpefeneHust yaeribHOro 3fieKTpuyYeckoro
(kaxyLierocsl) COnpoTUBIIEHUA FPYHTa B NOJNEBbIX YCIOBUAX




1 - anekTpoa, 2 - npubop ¢ knemmamu: | - TokoBbIMU; E - nameputenbHbIMK; a -
paccTosHMA Mexay anekTpodamu (cM. copmyny (A.1))

PucyHok A1 - Cxema onpeferneHvs yaernbHOro 3feKTpUYeckoro (KakyLuerocsi)
COMPOTUBMEHUS TPYHTA B NOMEBbIX YCIIOBUSIX

OneKTpoAbl pas3MeLlalT Ha MOBEPXHOCTU 3EeMIM Ha OOHOW MPAMOW FUMHWK,
coBnafjarwLlen C OCbl TpacCbl ANs MPOEKTUPYEMOrO COOPYXEeHUsl, a [Aand
COOPYXKEHUS!, YINIOXEHHOIO B 3€MI0, Ha NMHUW, NPOXOASLLEN NeprneHAnKYnsapHO Un
napannenbHO, Ha pPacCTosHMM B npegenax oT 2 00 4 M OT OCU COOPYXXEHUS.
NamepeHusa BbinonHswT ¢ nHtepsarnoMm ot 100 go 200 m B nepvod, Korga Ha
rmybuHe 3anoxeHns COOPYXeHUs1 OTCYTCTBYET NpoMep3aHue rpyHTa.

[mybuHa 3abuBaHMA 3MEeKTpoOoOB B IPYHT AoimkHa ObiTb He 6Gonee 1/20
PacCTOAHUA MeXay SNeKTpoaamu.

A.1.3 O6paboTka pe3ynbTaTtoB U3MEpPEHUS
YpencHoe 3neKkTpuyeckoe COnpoTuBneHune rpyHTa ', OM:M, BbIYMCNSIOT MO
doopmyre

p=271R. a, (A.1)

roe R, - aneKTpuyeckoe CONpOTMBIIEHNE TPyHTa, U3MepeHHoe npubopom, Om;

@ - pacCTOsiHME MeXOy 3reKTpoaamMu, paBHoe rMyOMHe NPOoKaaky Noa3eMHOro
COOpPYKEHUSI, M.

A.1.4 OdgopmneHre pesyrnbTaToB U3MeEpPEHUS
PesynbTaTbl M3MepeHWA W pacyeToB 3aHOCAT B NPOTOKON Mo dopme,
npuBegeHHon B A.1.5.

A15 ®opma npoTokorna onpedeneHua  yaoernbHOro  9NeKTPUYEecKoro
COMNPOTUBSIEHNS TPYHTA B TPACCOBbIX YCIOBUAX

MpoTokon
onpeaeneHUsa YyAenbHOro 3reKTPUYECKOro COMNPOTUBIIEHUS TrpyHTa B
TPaccoBbIX YCIOBUAX



Mpubop Tnna

3aBoacKon Homep

[ata npoBepku

[arta namepenus

MorogHble ycrnosua

Agpec Howmep PacctogaHne || lamepeHHoe YaenbHoe Koppo3noHHas
nyHKTa MyHKTa mMexay 3MEKTPUHECKOE || 3NEKTPUYECKOE || arpeCCUMBHOCTb
N3MepEHUS || UIAMEPEHNs || NEKTPoLaMM || CONPOTUBIIEHNE || CONPOTUBIIEHUE || rPYHTA
no cxemMme am rpyHTa RI.,OM rpyHTa P,
Omm

1 2 3 4 5 6
MamepeHue nposen
MpoBepky
nposern

A2 OnpegeneHve yaenbHOrO SNIEKTPUYECKOrO COMPOTUBIEHUS TPyHTa B

nabopaTopHbIX YCIOBUSAX




A.2.1 OT60p Npo6

Ons onpegeneHnss yaenbHOro 3MEKTPUYECKOrO  COMPOTMBIEHUS  TPyHTa
oTOMpaloT npobbl rPYHTOB B LWypdhax, CKBaXMHaX W TpaHLWeaAX U3 CIioeB,
pacnonoXeHHbIX Ha rnybuHe NpoKnaakn coopyxeHus, ¢ uHtepsanamm ot 50 go 200
M Ha paccTtosHum ot 0,5 go 0,7 m oT 6okoBon cTeHkM Tpybbl. [Ans npobbl 6epyT oT
1,5 00 2 Kr rpyHTa, yganswoT TBepAble BKMOYeHWs pasmepom 6Gonee 3 M.
OT1obpaHHyto Npoby nomMeLLaoT B NOMNATUNEHOBLIN NaKeT 1 CHabXatoT NacnopTomMm,
B KOTOPOM yKa3blBaloT HOMepa 00 bekTa 1 Npobbl, MecTo n rnybunHy otbéopa npobbl.

Ecnm ypoBeHb MNOYBEHHO-TPYHTOBbLIX BOA Bblle MMybuHbl oTbopa npoo,

OoTOMPAaOT IPYHTOBLIV 3NeKTporuT o6bemoM oT 200 ao 300 cm? u nomew@wT B
repmMeTM4YecKn 3aKpbiBaOLLYOCA €MKOCTb, KOTOPYH MapKUpylT U CcHabxaroT
nacrnopTom.

A.2.2 CpegcTBa KOHTPOSSA M BCoOMoraTerbHble YCTPONCTBa:

- WUCTOYHWUK MOCTOSIHHOMO WM HU3KOYaCTOTHOIO MEPEMEHHOro Toka nboro
T™™Mna;

- MUnIMaMnepMmeTp Nboro TMna Knacca TOMHOCTU He Hke 1,5 ¢ gmManasoHamu
200 v 500 MA;

- BOfIbTMETP MNoBOro Tmna ¢ BXo4HbIM CONpOTUBMEHeM He MeHee 1 Mowm;

Mpumeyanue - CneunanbHble NpMbopLI UCMONb30BaTh 4ONYCKaETCS.

- f4enka NPAMOYrorbHOM (PopMbl BHYTPeHHUMU pasmepamu: a=100 mm; b=45
MM, h=45 MM (CM. pucyHOoK A.2) K3 [OUANeKTpu4eckoro martepuana (CTeKso,
dapdop, nrnactmacca) unm ctanmm C BHYTPEHHEN PyTEpPOBKOW W30OMALMOHHBIM
MaTepuarnom;

PucyHok A.2 - Cxema yCcTaHOBKM Ans onpeneneHus yaenbHoro
3NEeKTPUYECKOro CONnpoTUBIIEHUA FPYHTa B Na6opaTOPHbIX YCNOBUAX

ruFs -
| 3
o o

1 |/
J[
A || [' [. B =
M N
b
1 - munnmamnepmeTp; 2 - UCTOYHUK TOKa; 3 - BOMbTMETP; 4 - U3MeputernbHas

Averka pasmepamu a, b; h (cm. A2.2); A nB - BHewHue anektpoab; M uN -
BHYTPEHHWE aneKkTpoabl

PucyHok A.2 - Cxema yCcTaHOBKW ONs onpeferieHust yaenbHOro anekTpu4eckoro
COMPOTMBIIEHNS TPYHTA B NabopaTopHbIX YCIIOBUAX



- anekTtpogbl BHewHve (A, B) pasmepom 44x40 mm (40 mMm - BbicOTa
arnekTpoaa) B BUAe NPsIMOYrosfibHbIX MAAcTUH (U3 YrepoanCcTON UM HepXaBetoLLen
CTann) C HOXKOW, K KOTOPOM KPenaT unn npunanBaroT NPpoOBOAHUK-TOKONOABOA, Npu
9TOM OAHY CTOPOHY KaOoW NSacTuHbI, KOTOpas MnpUMbIKaeT K TOPLLOBOW
NMOBEPXHOCTU AYENKWN, N30NNPYIOT;

- anekTpogbl BHyTpeHHue (M, N) M3 MegHOM NPOBOSIOKM WU CTEPXHSA
AnameTpom oT 1 o 3 MM 1 anunHor Ha 10 MM BonbLUe BbICOTbI A4ENKM;

- LWKYpKa wrmndpoBanbHas 3epHUcTocTbio 40 (Mn meHee) - no TOCT 6456;

- BoAa auctunnuposaHHas - no [OCT 6709;

- aueTtoH - no [OCT 2768.

A.2.3 lNogroToBka K U3MEPEHUIO

OToGpaHHyto npoby necyaHblX [PYHTOB CMayMBalwT A0  MOMHOro
BMNaroHacbILWEHWS, a MMUHUCTBIX - 40 AOCTMXKEHUS MATKOMMACTUYHOTO COCTOSIHUS.
Ecnm ypoBeHb NOYBEHHO-TPYHTOBLIX BOA HIDKE YPOBHA OTOOpa npob, cmaynBaHue
NPOBOAAT UCTUNIIMPOBAHHOM BOLOW, @ €CIN BblLLIE - [PYHTOBOW BOAOW.

ONeKTpoAbl 3a4MWaloT LWMMGOBanNbHON LLKYPKOM, 00E3XMPUBAIOT aLeTOHOM U
NPOMbIBAOT AUCTUIIIMPOBaHHOM BOAOW. BHelwHWe anekTpogbl yCTaHaBnMBAOT
BMOTHYIO K BHYTPEHHUM TOPLIOBbIM MOBEPXHOCTAM sideriku. [pu cbope ayenkm
NNacTuHbl pasMeLlLalT Apyr K ApYry Heu3onMpoBaHHbIMM CTOpoHamu. 3aTteMm B
AYeKy NOMeLIatoT FPyHT, MOCHONHO yTpamboBbiBas ero. BbicoTa rpyHTa gorpkHa
ObiTb HA 4 MM MeHee BbICOTbl A4YENKU. YCTaHaBMMBAKT BHYTPEHHUE 3NEKTPOAbI
BepTMKasbHO, Onyckasi UX 40 AHa MO LEeHTParbHOM FIMHUA SSYENKN Ha pacCTOsHUM
50 mm gpyr ot apyra n 25 MM - OT TOPLLOBbIX CTEHOK SYENKWN.

A.2.4 NpoBeaeHne namepeHun

YoenoHoe  9nekTpuyeckoe  COMpOTUMBIIEHME  TPyHTa  onpedenstT Mo
YEeTbIPEXANEKTPOOAHON CXeMe Ha MOCTOSHHOM WM Hu3kodacToTHoMm (oT 100 go
1000 Nu) nepemeHHOM TOKe (CM. pUCYHOK A.2). BHeLIHNe anekTpoabl C 04MHAKOBOW

nrowaabio paboyen NOBEpXHOCTU Sy MOMAPU3YIOT TOKOM OMNpedesieHHON CUnbl f;
W U3MePAIOT NafeHne HanpskeHust Vi mexay ABYMS BHYTPEHHUMM 3rieKTpoamu

NPV PacCTOAHUM i1y MEXOYy HAMU.

A.2.5 O6paboTka pe3ynbTaToB U3MEPEHUS

A2.5.1 JOnekTpuyeckoe COMpPOTMBNEHNE T[PyHTa Rr;, OM, BbIYMUCISAT MO
doopmyre

_A
=

R (A2)

rae Vi - NageHve HanpskeHVs Mexxay ABYMSt BHYTPEHHUMM aniekTpodamu, B;

/] - cvna Toka B sivelke, A.
MpumeyaHne - lMpn OTCYTCTBMM TOKa PasHOCTb MOTEHLMAroB Mexay ABYMS

BHYTPEHHUMUW 3nekTpogamm Vip MOXET OTnmyaTbCs OT Hyna B npegenax ot 10 go
30 mB, Torga ona pacyeta anekTPU4EecKoro COMNPOTMBIIEHUS TPYHTa UCMOMNb3YOT

chopmyny
_ B

frp 7

(A.3)



A.2.5.2 YpenbHoe anekTpuyeckoe conpoTmenenne rpyHta P, Om-m, BbIYMCTIAOT
no goopmyrne

Frnp

|:| =
Fpm

, (A4)

roe Ry - 3nekTpydeckoe COMpOTMBMEHWE FPYHTa, paccyuMTaHHoe no dopmyre
(A.2) nrm (A.3), Owm;

Sp - Nnowaab NoBepxHOCTK paboyero anekTpoaa, M 2

R11 - paccTosiHie Mexay BHYTPEHHUMW STIEKTPOAAMMN, M.

Mpn ncnonb3oBaHWM crneuunarnbHbiX NPMOOPOB M3MeEpPEHUS NpWU onpeaeneHnn
9NIEKTPUYECKOro CONPOTMBIIEHNS TPYHTA NPOBOASAT B COOTBETCTBUM C MHCTPYKLMEN
no akcnnyatauuu npubopa.

A.2.6 OdopmneHune pesynbTaToB U3MEpPEHUI
PesynbTaTbl M3MepeHWA W pacyeToB 3aHOCAT B NPOTOKON Mo dopme,
npvBegeHHon B A.2.7

A2.7 ®dopma npoTokona onpedeneHus  yaoernbHOro - 9NeKTPUYEecKoro
COMPOTMBIIEHUS IPYHTA B NabopaTopHbIX YCIOBUSAX
MpoTokon
onpeaeneHns yaenbHOro 3rIeKTPUYECKOro COnpoTUBIIEHUS TFpPyHTa B
nabopaTtopHbIX YCINOBUSAX
Aopec || Homep || OnekTpudeckoe || Y aenbHoe KoppoavoHHas || Tun
NyHKTa || NYHKTAa || CONPOTMBIEHNME || aNEKTPUYECKOE || arpeCCMBHOCTL || Npubopa,
otbopa || no COMPOTUBIIEHUE [ rPYHTA 3aBOCKON
rpeyHTtaRrg,
npob || cxeme OM rpyHTa, P, HoMep,
Om-m aarta
NnoBEpPKK
1 2 3 4 5 6
N3mepeHusa

npoBern




NMpunoxeHune b (cnpaBoyHoe). OnpeaneneHue
cpeaHen NNOTHOCTU KaTOAHOro TOKa

Mpunoxexve b
(cnpaBo4HOE)

6.1 CywHocTb MeToda 3akfdaeTcs B onpeaeneHnM cpegHen nioTHOCTU
KaToOHOro Toka, HeobXoANMOro Ansi CMeLUeHNst NoTeHunana ctanm B rpyHTe Ha 100
MB oTpuuaTensHee noTeHUMana Kopposun.

6.2 O160p nNpob - cornacHo A.2.1 npunoxexus A.

B6.3 CpepncTtea KOHTpONsA 1 BCnomoraTesbHble YCTPONCTBA:

- UICTOYHUK MOCTOSAHHOTO TOKa NMoboro Tmna;

- MUMamMnNepMeTp C  BEpXHUM npegenoMm  uamepeHuss 1 MA  nm
MuKpoamnepmeTp ¢ npegenomMm namepermst 200 nnm 500 MKA, knacca TOYHOCTU He
HWxe 1,5;

- BOMbTMETp nboro Tuna c npegernoMm wusmepeHnn 1 B 1 BXOAHbIM
conpoTumeneHmem He meHee 1 MOwm;

- COMpPOTUBIIEHNE PErYIIMPOBOYHOE;

- NpepblBaTEmNb TOKA;

Mpumeyanne - CrneumanbHble  nNpubopbl,  KoTopble  obecnedunBatoT
aBTOMaTUYEeCKOe CMeLleHne noTeHumana oT MoTeHuuana Kopposun #
noodepxvBaloT ero Ha 3aJaHHOM YpPOBHE B TeYyeHue OorbiTa, MCMNornb30oBaTb
AonycKkaeTcA.

- fA4erka npsaAMoyronbHon ¢opmbl  pasmepom  70x70x100 MM U3
ANaneKTpu4eckoro martepuana (cTekno, dapdop, nrnactmacca W T.4.)

BMecTUMocTbo oT 0,5 00 1 Am3 ;
- anekTpog paboynin, NnpeacTaBnalLWLMn cCOOOM NPSAMOYrOfbHYIO NMACTUHY U3
ctarnm mapkm C110 no FOCT 1050 TonuwuHon ot 1,5 oo 2 mm, pasamepom 5020 mMm

1 paboyeit nosepxHocTbio 10 cm2 (0,001 m2);

- aneKTpog BcrnomoraTenbHbiv u3 ctan mapkm C110 no TOCT 1050 wnm gpyron
yrnepogucTon cTtann, no popme 1 pasmepam aHanormyHbln pabovemy anekTpoay
(ooHy noBepxHOCTb paboyero, a TaKke BCMOMOraTefnbHOro 3MeKTpoaoB U
TOKOOTBOAbI OT HUX U3OSNTMPYIOT MaCTUKON);

- ONeKTPOA4 CpaBHEHUS - HACbIWEHHbIN MeOHO-CyNbdaTHbIN (JonycKaeTcs
npUMeHeHne xrnopcepebpsiHoro, KarnoMernbHOro 3NeKTpoaa CpaBHEHUS);

- Boga auctunnupoBaHHas no FOCT 6709.



b.4 lNoagroTtoBka K nsmepeHnsim

OTob6paHHyto NPoBy 3arpy>atoT B SYENKY, COXPaHAS €CTECTBEHHYIO BIaXHOCTb
rpyHTa. Ecnm npun xpaHeHun npob nocrne wmx oTbopa BO3MOXHO W3MEHEHWe
€CTEeCTBEHHOWN BMaXXHOCTU MPyHTa, ONpeaenstoT BraxHOCTb 0TobpaHHON Npobbl Mo
OCT 5180. lNepen ucnbiTaHMEM BHOBb OMNpedensaoT BraXHOCTb Npobbl rpyHTa U
[0BOOAT €ee [0 W3MEPEHHOr0 WCXOOHOr0 3HA4YeHWs1 BMaXHOCTU C  MOMOLLBIO
ANCTUNNMPOBAHHOW BOAbI.

Ha gHo Auyenkn HackinatoT Ha BbiICOTY 20 MM IPYHT U YNSOTHAKT. Pabouni n
BCMoOMoraTenbHbIN 3MEeKTpoabl YCTaHaBMMBAKOT BEPTUKaNbHO HEN3ONMPOBaHHbLIMU
MOBEPXHOCTAMM ApYyr K Opyry Ha pacctosHunm oT 3 Oo 4 cMm. 3areM rpyHT
yKrnagblBalT B S4YErKy MOCMOMHO (OAWH-TPU Criosl) € nocriefoBaTernbHbIM
TpamboBaHueM crioeB, A06OMBasCb MaKCMManbHO BO3MOXHOIO YNIIOTHEHUS.
PaccTosiHne OT BepxHel KpoMKKM paboyero anekTpoaa Ao NoBEpPXHOCTM rpyHTa - 50
MM. OneKkTpon CpaBHEHUS] YCTaHaBNMBAKOT CBEPXY SYENKM B MPyHT, 3arnybnss ero
Ha 1,0-1,5 cm.

OAHVM 1 TeM e rPYHTOM 3anornHSAT TPU AYENKN 1 napanmenbHO BbIMOSNHAT

TPV U3MEPEHNSA CUMbl KATOAHOTO TOKa ., B MUKPOAMMepMeTpax, B KaXom s4emnKe.

CobupatoT ycTaHOBKY MO CXeme, npuvBeaeHHoM Ha pucyHke bB.1, ¢
MCMNOSMb30BaHNEM MpepbiBaTens TOKa W BOMbTMETPA WM C  UCMOSIb30BaHUEM
cneymansHoro npubopa, BknoyaroLwero B cebs npepbiBaTenb ToKa.

PucyHok B.1 - Cxema yctaHOBKM ANA onpeaeneHuns niaoTHOCTU
KaToOO4HOro ToKa

[

Yo

I~

1 - wmunnuamnepmeTp; 2 -  perynMpyemMoe  COMnpoTMBEHWe; 3 - WUCTOYHUK
MOCTOSIHHOTO TOKa; 4 - BONLTMETP; 5 - MpepbiBaTenb TOKa C KNemMmamu Ans
noaknoyeHus anekTpoaos: T - BcnomoratenbHoro, 3.C - cpaBHeHus, D - paboyero;
6 - ayerka; 7 - pabounn anekTpon; 8 - BcnomoraTenbHbIN anekTpon; 9 - anekTpon
CpaBHeHusi

PucyHok B.1 - Cxema ycTaHOBKM 41151 ONpeaeneHns ninoTHOCTM KaToA4HOro Toka



B.5 lNposeneHvie nsamepeHuin

Pabouunn anekTpos BblAEPKMBAIOT B PYHTE 4O BKMOYEHWUS nonsapusaumm ot 15
A0 20 MUMH N U3MEPSIOT ero CTauMOHAPHbIN NOTEHLMAN OTHOCUTENBHO 3neKkTpoaa
CpaBHEHWSI.

KatogHyto nonspusauuio OCYLIEeCTBNSAKOT, noaknovas paboumi anektpon K
oTpuuaTeslbHOMY MOSMOCY UCTOYHMKA MOCTOAHHOIMO TOKa, a BCrnomoraTeslbHbIN
anekTpod - K nonoxuvtensHomy. [loTeHuuan anektpoga cmewart Ha 100 mB
oTpuuaTenbHee €ero CTauMoOHApPHOrO noTeHumana, MWCKoYas OMWUYECKYH

COCTaBMSIOLLYIO U3 U3MEPSEMOrO NoTeHLMana paboyero anektTpopa & , MB, nytem
paspbiBa Lieny B MOMEHT U3MEepeHUs.

I/IsmepmoT cuny TOKa fK B MUKpOaMmnepax. Ecrnm cuna Toka fK NOCTOAHHA Unn
YMeHbLaeTCA BO BpEMEHU, TO ANMMTENIbHOCTb NMonapu3aunm coctaBrideT 15 MuH, B

TEYEHME KOTOPbIX M3MEpSIOT U 3aMUCbIBAOT TPU-YeTbipe 3HauyeHus 7, u
COOTBETCTBYIOLLIEE BpeMs M3MepeHus t. Ecrm cuna Toka BO BpemeHu pacTeT, TO

M3MEPSIOT WU 3anucbiBaloT {. NATb-LWeCTb pa3 B TeyeHne 40 MuH urm B Gornee
KOPOTKUIA NPOMEXYTOK BpemeHu. Cuna Toka 6onee 200 MKA (2x 104 A), ¢ yyeTom

paboyeii noBepxHocTM anektpoga 10 cmZ2, xapakTepusyeT  BbICOKYHO
KOPPO3NOHHYHO arpeCCUBHOCTb MPYHTA.
MocnegHee 3HayeHVe CUMbl TOKA B KaxKOoOW s4verike 6epyT Ans BblYUCIIEHUS

cpenHeapudMeTUHECKOro 3HaYEHWs CUMbl KAaTOAHOO Toka {x.cp. MO pesynbTaram
napannenbHblX U3MEPEeHUMn B Tpex s4Yerkax M MOCHEeayoLero onpeaeneHus

Cpe,D,HeVI NAOTHOCTU KaTOOHOIO TOKa fK.

B.6 Obpabotka pe3ynbTaToB U3MEPEHUN

CpefHo NNOTHOCTL KaTOAHOro Toka [, A/M <, BLIYMCIISIOT MO dhopmyre

i
s S (5.1.)
0,001
rge l;rlzc.cp. - Cpe,D,HeapVI(bMeTl/lquKOG 3Ha4yeHne Cuinbl KaTtogHOro TOKa Mo

pesynbTaTam U3mMepeHun B Tpex naparsernbHbIX ayenkax, A,

0,001 - nroLuaab NOBEPXHOCTUN paboYero anekTpoaa, M=,
B.7 OchopmneHue pesynbTaTtoB U3MepeHUsA

B.7.1 Pe3ynbratbl naMepeHnst 3aHOCAT B NPOTOKOM No ¢popme, NpuBeLeHHON B
b.7.2

B.7.2 ®opma npoTokona onpeaeneHnsa cpegHen NoTHOCTU KaTO4HOro ToKa

MpoTokon
onpepaeneHUsa cpeaHen NIIOTHOCTU KaToAHOro Toka

HanmeHoBaHue ropoga

[ata ot6opa npob "




Agpec Homep Auerika 1 Auerika 2
nyHKTa nyHKTa no
oTbopa cxeme
npo6
t, MUH Ef,B LA t, MUH E{,B LA
1 2 3 4 5 6 7 8
Avyenka 3 CpenHee || CpenHsas KopposuoHHas || Tun
3Ha4YeHne || NIOTHOCTb || arpeCCUBHOCTD || U3MEPUTENBHOrO
cunbl KaTogHoro | rpyHTa npubopa,
3aBOCKOMN
TOKa lFre:.u:p TOKaAa IK’ HoMep, para
A Am2 NOBEpKM
Lol g Bz
MWH ’ ..,FA
9 10 11 (|12 13 14 15
NamepeHus
npoBern

* O6o3Ha4yeHMe COOTBETCTBYET opuriHany. - MNpumevaHue mnarotosutena 6asbl

AaHHbIX.

b6.7.3 Pesynbrathbl

onpeneneHus

KOPPO3WMOHHOW  arpecCMBHOCTU

3aHOCAT B NPOTOKOS No doopme, npueeaeHHon B 6.7.4

rPYHTOB




b.7.4

MpoTokon

dopma

npoTokona

pesynsTaTos
arpeccyBHOCTU MPYHTOB MO OTHOLLEHMIO K CTanu

onpeaeneHnsa

KOPPO3NOHHOM

pe3ynLTaToB onpeaenieHUsi KOPPO3UOHHOM arpecCUBHOCTU FPYHTOB NoO
OTHOLLUEHUIO K CTanu

Anpec Homep nyHkTa || YoensHoe YpenbHoe CpegHsas || OueHka
nyHKTa no nnaxy || anekTpu4eckoe || anekTpudeckoe || NIIOTHOCTb || KOPPO3UOHHOM
n3mepeHun || (cxeme) COMNPOTUBIIEHME || CONPOTUBIIEHUNE || KATOLHOIO || arpeCCMBHOCTU
nnm Tpacchl rpyHTa, rpyHTa, ToKai |MPyHTa
oTbopa TpybonpoBoaa || onpegeneHHoe || onpegeneHHoe B2
npo6 B noneBbIX || B Am2
nabopaTopHbIX
ycnoBusix Rr paTop
Om'm ycnoBusix Ry,
Om'm
1 2 3 4 5 6
MpunoxeHus:

1. NnaH (cxema) Tpaccbl Tpybonposoaa.
2. MNpoTokonbl nsmepeHuin (opmbl, NpuBeaeHHsle B 5.7.2, 5.7.4).

NMpunoxeHune B (cnpaBo4Hoe). OnpegeneHue
OMOKOPPO3MOHHOM arpecCUBHOCTU FPYHTa

Mpunoxexve B

(cnpaBo4HOE)

B.1 BMOKOPPO3MOHHYIO arpeCCUMBHOCTb MPYHTa Ha rMyOuHe yKraaKku noa3emMHoro
CynbgaTBOCCTaHABNMBAOLUMX

COOPY>KEHUS npu
(cynbdhaTpeayumpyroLyIx)
NPU3HaKK:

BO3ENCTBUN

GakTepuii onpenenalT creayllwme KavecCTBEHHbIE

- OKpacka rpyHTa (cepoBatble, 3erneHoBaTble M CU3ble TOHA YKasblBalOT Ha
aHaspoOHyl0 O0OCTaHOBKY Mpu M3OLITOYHOM YyBraXHeHUn w npeobrnagaHve
BOCCTAHOBJEHHbIX (hOPM Xenesa, anoMUHKSA, MapraHua);

- HamMMyMe B TPYHTE BOCCTAHOBIIEHHbIX COEAWMHEHWA Cepbl, SBISHOLLMXCH
NPOAYKTaMU XU3HELEATENBHOCTU CyNbhaTBOCCTaHABNIMBAOLLMX OaKTEpUA.




B.2 OnpepneneHne HanMumsi BOCCTaHOBMEHHBIX COEQUHEHUIA Cepbl

Ha npoby rpyHTa, NpooykTOB KOPPO3WM UMK OTIOXeHuid o6bemoM 1 cm3 ¢
nomoLbo nunetkm no FTOCT 29227 HaHocAT 2-3 kannm consiHon kucrnoTbl no TOCT
14261, paszbasneHHon gucTtunnmpoBaHHon Bogon no FOCT 6709 B COOTHOLLEHWM

1:3 (NMOTHOCTb UCXOAHOM KUCnoTbl 1,47 r/cm3 ).

B.3 O6paboTka pe3ynbTaToB onpeaeneHmn

Mo xapakTepHOMy 3anaxy BblAEendaLWerocsi cepoBofopona AenarT BbiBOg O
HanM4YMM BOCCTaHOBSEHHbIX COeAuHEeHWM cepbl (rMapocynbdmaoBs, cynbdmaos
Xernesa, HEKOTOPbIX OPraHNYECKNUX COeANHEHWUI Cepbl).

B.4 OdhopmrieHve pesynbTaToB onpeaereHmm

PesynbTaTbl onpegeneHnn 3aHOCAT B MPOTOKOS, CoAepxalmn cregylouwme
AaHHblE:

- MECTO NnpoBefeHNs onpeaeneHni;

- mMyOuHy yKnaaky Nog3eMHOr0 COOPYKEHWS;

- MOroAHbIE YCMOBMSA NpU NpoBeaeHNM onpeaeneHni;

- AaTy NpoBeAeHNs onpeaeneHun;

- BM3yarbHble HabnoaeHus (okpacka rpyHTa);

- HanM4yme BOCCTaHOBIIEHHbIX COEAVHEHUI CEepbl;

- 0b03HaYeHme HaCToSLIEro CTaHaapTa;

- hammnuio, MHULManbI NMua, NPOBOAMBLLIENO ONpeaereHns.

NMpunoxeHune I' (cnpaBo4yHoe). OnpepeneHve
HannMuua 6nyxaparwwmx TOKOB B 3emMrie

MpunoxeHue I
(cnpaBoyHoE)

.1 CpeacTtBa KOHTPOSIA U BCioMoraTtesibHble YCTPOUCTBA

BonbTMeTpbl NMOCTOSAHHOrO TOKa C BXOAHbIM COMPOTMBIIEHMEM HE MeHee 1
MOwm, pervcTpupyoume nnm nokasbiBawowme, ¢ npegenamm namepexHun: 0,5-0-0,5
B; 1,0-0-1,0 B; 5,0-0-5,0 B ninm gpyrumn, 61mM3knmm K ykadaHHbIM Npeaenam.

[1Ba MegHoO-cynbaTHbLIX 3NeKTpoLa CpaBHEHUS.

.2 NpoBeneHue nsmepeHun

MegHo-cynbdaTHble 3MeKTpoabl pacnonaraloT napannenbHo byaylen Tpacce
COOPYXXEHWs1, a 3aTeM NepneHauKynsapHoO K OCU Tpacchl.

PasHoCTb noTeHuManoB Ha Tpacce MNPOEeKTUPYEMOrO COOPYXEHUSI U3MEPSIOT
Mexgy OBYyMS Todkamm 3emnum, depe3 Kaxable 1000 m, no AByM B3auMHO
nepneHanKynapHbIM HarnpaBeHnam, Npu pasHoce N3MepUTESbHbIX 3NIEKTPOLOB Ha
100 m onsa obHapyxeHus 6nyxaarLmx TOKOB.

[MokasaHusa BonbTMETpa CHUMAIT Yepes kaxable 10 ¢ B TeyeHne 10 MuHYT B
KaXkgom ToukKe.

.3 O6paboTka pe3ynbLTaToB U3Me peHUMn

Ecnm nsmepsiemoe 3HayeHue npesbiwaeT (Mo abconoTHon BenunyuHe) 0,5 B
wnM  Hambosnbwmn pasmax KornebaHun n3MepsemMon BenuyMHbl  (Pa3HOCTb
HanmbonbLIEero N HaMMeHbLLEro 3HavyeHu) Bo BpemeHu npesbiwaet 0,5 B (B 06omx
Cly4yasix C y4eToOM pasnuMyns NOTEeHUMarnoB Mexay NpUMEeHsieMbIMU 3rieKTpogamum
CpaBHEHUS1), TO B AAHHOM MYHKTE U3MEPEHUS PErUCTPUPYIOT Hannyme bnyxaaroLwmx
TOKOB.



.4 OcbopmneHue pe3ynbLTaToB U3ME PEHUN

PesynbTaTbl M3MepeHun 3aHOCAT B MPOTOKOM, coaepxawmn cregyloume
AaHHblE:

- MECTO NPOBEAEHNS U3MEPEHUN;

- CXeMy Tpacchl;

- MOrO4HbIE YCIOBMS MPU NPOBEAEHNN N3MEPEHWN;

- 0603HaYeHNe HacCToSALWEro CTaHaapTa;

- AaTy NpoBeaeHNs U3MePEHUN;

- UI3MEPEHHbIE 3HaYEHMS NOTEHLNAMOB;

- yKa3aHve Ha Hamuume (oTcyTcTBMe) ByKoaroLLmX TOKOB;

- hammnmio, nHMLMans! nnua, NPOBOAUBLLETO N3MEPEHUS.

NMpunoxeHue [1 (cnpaBo4Hoe). OnpegeneHue
onacHoro BnusiHuAa onyxaawuiero
NOCTOSAHHOIO TOKa

Mpunoxexue [
(cnpaBoyHoOE)

.1 O6pa3u,aM|/| ana onpegeneHna onacHoro BIUMAHUA 6ny>|<ua|ou4ero
MOCTOAHHOIO TOKa ABJIAKTCA Y4aCTKN NOA3EMHbIX coopy>|<eHV||7|.

[1.2 CpepncTtea KOHTPOMNSA 1 BCrioMmoraTernbHble YCTPONCTBA:

- BOMBTMETP MOCTOSIHHOMO TOKA C BHYTPEHHWM COMPOTUBIEHNEM He MeHee 1
MOmM, perMcTpupyoLmin unn nokasbiBarowmmn, nodoro Tmna;

- 9JIEKTPO, CpaBHEHNSI MeQHO-CyIb(aTHbIN;

- 9NeKTpoA B BMAE CTanbHOrO CTepxHs B cooTBeTCcTBUM C A.1.1 (NnpunoxeHue
A).

[1.3 NpoBegeHne namepeHun

[.3.1 N3mepeHnsa npoBOAAT B KOHTPOSIbHO-M3MEPUTESbHbBIX MYHKTaX, Koroguax,
Wypdax unm ¢ MOBEPXHOCTM 3EeMSIM HA MUHMMArIbHO BO3MOXHOM PacCTOSIHUM (B
nnaHe) ot Tpybonposoaa. MNonoxuTenecHyo KnemmMmy BONbTMETPa NPUCOEOUHAT K
COOPYKEHUIO, OTPULATENbHYIO - K ANIEKTPOAY CPaBHEHUS.

[.3.2 MpoaommnTENbHOCTD U PEXUM U3MEPEHUIA, @ TaKke Lar Mexay ToYKamu
n3MepeHnsa No Tpacce yctaHasmmaaroT no H.

[.3.3 lNpn n3amepeHnsx B 3o0Hax AencTeusa bnyxgarowmx TOKOB, e amnnuTyaa
kornebaHun nsmepsemMon pasHOCTU MoTeHumnanoB npesbiwaeT 0,5 B, moryT ObiTh
NCMNOMNb30BaHbl CTasbHble 3MEeKTpoAbl BMECTO MeOHO-CYrNbdiaTHbIX 3MEeKTpoOoB
CpaBHEHUS.

[.3.4 CtaumoHapHbI NOTEHUKMan Nog3eMHOr0 COOPYXEHWUs OnpedensaT npu
BbIKIMOYEHHbIX CpPeACTBaX SSIEKTPOXMMUYECKOM 3aWmTbl MYyTEM HEMPEpPbIBHOIO
N3MEPEHUSA 1 perncTpaumm pasHoCTU NOTEHLMANOB MeXOy COOPYKEHMEM U MeSHO-
cynbaTHbIM 3NEKTPOAOM CpaBHEHUSI B TEYEHME [OCTaTOYHO AJMUTENbHOro
BPEMEHN - BMNMIOTb A0 BbISABMNEHUS NPAKTUYECKN HE U3MEHSIIOLEroca BO BPEMEHU
3HayeHus noTeHumana (B npegenax 0,04 B). Kak npaBuro, 3TO OTHOCUTCS K
nepuoay nepepbiBa B ABWKEHUN 3MEKTPUMLIMPOBAHHOIO TpaHcnopTa, Hanpuvep B
ropogax B HOYHOE BpeMsi CYTOK, Korga Onyxgawoumm Tok OTcyTcTByeT. 3a
CTauMOHapHbLIM  NOTEHLUMAN COOPYXEHUS MNPUHUMMAKOT CpedHee  3HadeHue
noTeHumana npu pasHoCTN N3MEPEHHbIX 3HadYeHn He 6onee 0,04 B.



[.4 ObpaboTka pe3ynbTaToB U3MEPEHUI

PasHocTb 4 U, B, mMexgy W3MEpeHHbIM MOTEHUMAroM COOPYXEHUA U
CTauMOHAPHbIM NOTEHLNANOM BbIYUCAAIOT MO dopmyne

P Ay (0.1)

rae Uy - Hanbonee otpuuatensHaa unm Hambonee nonoXxvrtensHas MrHOBEHHas
Pa3HOCTb MOTEHLMArIOB MeXOy COOPYXEHMEM U MeAHO-CYrNbdaTHLIM 3NEKTPOLOM
CpaBHeHus, B;

U, - cTaumoHapHbI NoTeHUMan coopyxeHus, B.

OueHka ocyllecTBnseTcs No Hanbosnbllemy pasmaxy KonebaHui noTeHumnana
COOPYXEHUsI, M3MEPSEMOro  OTHOCUTENbHO  MeAHO-CYnbdaTHOrO  anekTpoaa
CpaBHeHUs1 (abconoTHas pas3HOCTb MNOTEHUMANoOB Mexay HaubombwmMm W
HaMMEHbLLUMM 3Ha4YeHuAMK). Hanmume nonoxmTenbHOM pPa3HOCTU MOTEHLMaroB,
npesbiwatoen 0,04 B, 03Ha4aeT HamM4yme onacHoOro BAMsAHMS 6nyk0atoLLmx TOKOB.

0.5 OchopmrieHne pesynbTaToB N3MepeHuin

PesynbTaTtbl M3MepeHu (C MOMOLLbK MOKa3biBaloLEro npubopa) MrHOBEHHON
Pa3HOCTU MOTEHLMAroB Mexay NoA3eMHbIM COOPYXeHWEeM U MeOHO-CyNbdaTHbIM
9MeKTPOO4OM CpPaBHEHMS B YCIOBUSIX BAUSIHWUSA Grygarollero NOoCTOSHHOrO Toka
3aHOCAT B NPOTOKOS No dpopme, npueeaeHHou B [1.6.

[.6 dopma npoTokona uaMmepeHun noTteHumana TpybonpoBoga npu OLEHKe
BNMAHWUST Bny>kaaroLwmx NOCTOSAHHbBIX TOKOB

MpoTokon
M3MepeHU noTeHUuMana TpydonpoBoaa nNpu oLueHKe BNUAHUA Onyxaarowmx
NOCTOAHHbIX TOKOB



HanmeHoBaHwme ropoga

Bua noasemMHOro coopyKeHust U nyHKTa
N3MepeHUs

Jarta

Bpewms N3MEpPEHNS: , OKOHYaHue
Hayaro

Tun n HoMmep
npubopa

Harta NoBEpPKU
npubopa

PesynbTaTtbl nsmepeHui:



NHTepBan
n3mepeHun

Uizn » B, ANa nHTepBana

Oc

10c¢

20c

30c

40 ¢

50c

0 MuH

1 MUH

2 MVH

3 MUH

4 MVH

5 MmuH

6 MUH

7 MWH

8 MuH

9 MWH

10 MUH

PesynbTaTtbl KamepansHon 06paboTkn n3mepeHni




B el OueHka OoMnacHocTH
Koppo3uun

np uUgy Hanbonee|[n p W Uy Hanbonee

oTpuuaTerisHoOM NOSNOXUTENBHOM

1 2 3

N3mepeHua

nposen

NMpunoxeHue E (cnpaBoyHoe). OnpeneneHue
OMacHOro BfIMSIHUA NepeMeHHOro Toka

Mpunoxexue E
(cnpaBoyHOE)

E.1 [Ina namepeHus BbibuparoT y4acTku cTanbHbIX TPyOONpoBOAOB, Ha KOTOPbIX
3adMKCUPOBaAHO HanpsihXeHne NepeMeHHOro Toka Mexay TpybonpoBogoM n 3eMnen,
npesbiwatoiee 0,3 B npu OTKMOYEHHbIX CpeacTBax KaTogHOM 3alMThbI.

E.2 CpepncTea KOHTpOMSA 1 BCcnomoraTesibHble YCTPOUCTBA:

- BONMbTMETP MOCTOSAHHOTO U NMEPEMEHHOIO TOKA C BXOAHbLIM COMPOTMBIIEHWEM
He meHee 1 MOwm ntoboro Tuna. MunnnamnepmeTp NnepeMeHHoro Toka noboro Tmna
¢ npegenom nameperHn ot 10 go 50 mA. KoHgeHcaTop eMKOCTbHO 4 MKD;

- 3NeKTPo, CpaBHEHNs1 Me4HO-CYNbdaTHbIN HacbILWEHHbIN NePEHOCHON;

- 9neKkTpona BCnomoratesnbHblA U3 CcTanbHOW NNACTUHKU pasmMepoM 25:x 25 MM,
OfjHa CTOpOHa KOTOPOW N3onmMpoBaHa (HEN30IMpPOBaHHasi CTOpOHa - pabo4as);

- WKypKa wrndosanbHas no [OCT 6456;

- TKaHb NMtobasa msarkas Ymctas (Hanpumep, 653b).

E.3 lNogrotoBska Kk namepeHnam



E.3.1 Hag Tpy6onpoBoaom unm B MakCMMarsisHOM NPUBIIVOKEHUN K HEMY B MecTe
OTCYTCTBUSI JOPOXHOro NOKpbITUA AenatoT wypd rmybuHon ot 300 go 350 mm wm
anameTtpom oT 180 go 200 mm. N3 B3ATOM CO AHa Wypda YacTu rpyHTa yaansoT
TBEpAble BKMOYEeHWs pasmepom 6Gonee 3 MMm. Ha BbipoBHEHHOe AHO Lypdia
HacbINalT CMoW rpyHTa, He coaepXaLlero TBepAblX BKIHOYEHNUI, N YNNOTHAIOT.

Pabouylo noBepxHOCTb BCMoMoratenbHoro anektpoga (B3) 3auvwaror
winmdposansbHon wkypkor no FOCT 6456 3epHUCTOCTbIO 40 U MEHbLUE U HaCyxo
NPOTUPAIOT TKaHbIO.

3aTeM yknaabiBatoT Ha AHO LWypdha BCriomoraTenbHbi anekTpod (B3) paboyen
NMOBEPXHOCTbIO BHU3 M 3acbinaktoT rPyHTOM Ha BbicoTy oT 60 go 80 mMm oT aHa
wypdoa. [pyHT Hag BO yTpamboBbIBalOT ¢ ycunmem oT 3 40 4 Kr Ha nnowaab B3.
CBepxy ycTaHaBnMBarT MEPEHOCHOW MeLHO-CYNbdaTHbIN 3NEKTPOL CpPaBHEHUS.
[Mpy HannuumM aTMocepHbIX OCaAKOB NpeaycMaTpuBaloT Mepbl NPOTUB NonagaHns
Brarv B rpyHT.

E.3.2 Cxemy wusmepeHun, npuBegeHHywd Ha pucyHke E.1, cobupatot npu
pa3oMKHyTOM uUenn mexgy B3O u Tpybonposogom. [lonoxutenbHylo Kremmy
BONMbTMETpa npucoeauHsoT Kk BO, a oTpuuatenbHylo - K NepeHOCHOMY MeLHO-
CynbdaTHOMY 311eKTPOAY CpaBHEHUS.

PucyHok E.1 - Cxema uamepeH1 onacHoro BfiUsiHUSl nepeMeHHOro
TOKa Ha NnoA3eMHbIN cTanbHOU TpybonpoBoa

1 - TpybonpoBoa; 2 - BCNOMOraTenbHbi 3NeKTpoa; 3 - NEepeHOCHOW MegHo-
CynbaTHbIN 3NeKTpoa cpaBHeHUs; 4 - wypdy; 5 - BonbTMETP; 6 - KoHaeHcaTop; 7 -
BblKMNoYaTenb; 8 - MmnnmamnepMeTp NepeMeHHOro Toka

PucyHok E.1 - Cxema u3MepeHun OnacHOro BIMSHUS MNEPEMEHHOro TOKa Ha
NOA3eMHbIN CTanbHOM Tpybonposoa



E.4 lNposeneHvie nsmepeHum

M3mepeHunsa BbINOMHAOT B CNeayoLLen nocneaoBaTesisHOCTHU:

- yepe3 10 MMH nocrne ycTaHoBKM B3O B rpyHT U3MeEpsItOT ero cTauMoHapHbIN
noTeHuman OTHOCUTENbHO MeHO-CYNb(aTHOro 3NeKTpoaa CpaBHEHUS;

- nogkroyaot BO k Tpybonposoay, BbiaepxwveatoTr 10 MuH, nocne 4ero
CHMMAIOT MNoKa3aHua BOMbTMETPA U MUnMamnepmeTpa 4depes kKaxable 10 c.
MpooomknTenbHOCTL n3MeperHnst - He MmeHee 10 MUH.

E.5 O6paboTka pe3ynbTaToB N3MepeHUi

E.5.1 CpenHeapudmeTuieckoe cMmelleHne noteHumnana &40:,, mMB, B3 3a
nepyoa U3MepeHuii BLIYMCTISIIOT No opMyre

ol
i
o la, (E.1)

—,

AT,

I:I=

n
rge Z - CyMMa MIrHOBEHHbIX 3Ha4YeHun noTeHyunana B3 npu noakro4YeHnn B3 k
1=1

Tpybonposoay, MB;

E . - cTaunoHapHbI noTeHunan B3O, MB;
N - YUCIO U3MEPEHMI.

E.5.2 CpegHtolo NNOTHOCTb MEPEMEHHOrO ToKa i, , MA/ CM2, BbIYMCHSIOT MO

dopmyrne

. f«vcp

I, = , E.2
5,20 (E.2)

rne L.;P - cpegHeapudMeTnYecKkoe 3Ha4YeHne Cunbl NEPEMEHHOIO TOKa 3a BpeMs
n3mepeHun, MA;

6,25 - nnowaab B3, cm2.

E.6 OdopmrieHre pesynbTaToB U3MepeHui

PesynbTaTbl M3MepeHun MNoTeHUMarnoB M pacyeToB CMELLeHUs MnoTeHuuana
3aHOCAT B NPOTOKON no ¢popme, NpveBedeHHon B E.7, a namepeHuin cunbl Toka n
pacyeTa MroTHOCTM TOKa - B NPOTOKON no dopme, npueeaeHHon B E.8. [aHHble
MOryT 6bITb Ha NOOOM HocuTene (OymMaXHOM UM ANEKTPOHHOM).

E.7 ®opma npoTokona namMepeHuin CMeLLeHnst noTeHumana Tpybonposoga npu
ornpegerneH1y onacHoro BMSIHWSE NEPEMEHHOO Toka

MpoTokon
M3MEpPeHUN CMeLleHUA noTeHuMana TpybonpoBoaa npu onpepeneHun
onacHoro BfUSIHUA NepeMeHHOro Toka



HanmeHoBaHue
ropoga

Bug nogsemMHOro  COOpyXeHust U
MyHKTa N3MepeHns

Hata" " r.

Bpewms N3MepeHus: , OKOHYaHue

Ha4vano

Tun wn 3aBogCcKoM HOMeEpP , jarta
npubopa MoBEepKM

M3mepeHHOe 3HayeHne CTauWoHapHOro mnoTeHumana BCMNOMOraTesribHOro
anekTpoaa (B3) oTHoCUTENBHO MeHO-CYrnbdiaTHOro 35ekTpoaa CpaBHEHS

PesynbTatbl UamepeHuit:



NHTepBan

Uy, MB, ans nHtepsana

n3mepeHun
Oc 10c 20c 30c 40c 50 ¢

0 MuH

1 MWH

2 MVH

3 MUH

4 MVH

5 MUH

6 MUH

7 MVH

8 MUH

9 MUH

PesynbTaTthbl KamepansHon 06paboTku n3mepeHni

Uncno namepenui || Cymma CpenHee 3HadveHue || CpegHee
MIHOBEHHbIX noTeHunana 3HayeHve
3HaYeHUN CMeLLEeHNs
noTeHunana

1 2 3 4




OueHka OonacHoCTHn Koppo3unn noa onacHo, HeonacHoO
AencTenem nepemMeHHOro Toka

NamepeHus
npoBern

MpoBepky nposern

O6paboTky JaHHbIX
nposen

E.8 dopma npoTtokona W3MepeHWd NMOTHOCTM MNEPEMEHHOrO ToKa npu
onpenerneHun onacHoro BIIMSHUSA NEPEMEHHOTO ToKa

MpoTokon
M3MepeHUn NNOTHOCTM NepeMEeHHOro TokKa npu onpeaeneHMU onacHoro
BIIUSIHUA NepeMeHHOro Toka

HavmeHoBaHue
ropoaa

Bua noa3eMHOro  COOpYyXeHUA n
NyHKTa N3AMepeHna

Hata

Bpems N3MepeHus: , KOHeL,

Havarno

Tun " Homep : aata

npunbopa NnoBepKu




PesynbTarbl 1amepeHui MrHOBEHHOMW CUMbl NEPEMEHHOrO ToKa:

NHTepean

y I.,MA ona vHTepBana
N3MEpPEHUI

Oc 10c¢c 20c 30c 40 ¢ 50c

0 MuH

1 MWH

2 MUH

3 MUH

4 MWH

5 MyH

6 MUH

7 MUH

8 MUH

9 MuH

PesynbTaTtbl KamepanbHon 06paboTkn n3amepeHni




Yncno
n3mepeHun

Cymma
MrHOBEHHbIX
3Ha4YeHnin CUIbI
nepemMeHHoro Toka

CpenHee 3HayeHue
CUNbl NEPEMEHHOTO

Toka f. cp, MA

CpenHee
3HaveHne
MIOTHOCTH
nepemMeHHoro Toka

I, MA i, MA/lcm2
1 2 3 4
OueHKa oMnacHOCTW KOpPO3uu Mo AencTBUEM onacHo,
NepemMeHHOro Toka HeomnacHo

N3mepeHus nposen

MpoBepky
npoBern

O6paboTky

nposern

AaHHbIX

NMpunoxeHune X (cnpaBo4yHoe). KoHCTpyKUUA
3aWMTHbIX MOKPbITUM CTPOSLLUXCA U
PEKOHCTPYUPYEMbIX COOPYXKEHUN

MpunoxeHune XK
(cnpaBo4HoE)

XK.1 KOHCTpyKUMSA 3aWMTHBIX MOKPbITUA CTPOSALLMXCH WU PEKOHCTPYUPYEMbIX

COOpYyeHui npmeegeHa B Tabnmue XK. 1.

Tabnmua XK.1 - KOHCTPYKLUS 3aWMTHBIX MOKPbITUN



Ycnosus Homep KoHCcTpyKums TonwuHa || QuameTp || MakcumanbHas
HaHEeCEHUs || KOHCTPYK- || (CTpyKTypa) 3awmTHOro || Tpybbl, || Temnepatypa
NOKpbITUSA || LnK 3aLUMTHOrO NOKPbLITUA || MOKPbLITUS, || MM aKkcnyarauum,
MM, He °C
MeHee
3almTHbIE NOKPLITUSA YCUIEHHOMO TMNa
3aBopckue || 1 TpexcronHoe 2,0 Jo 273|60
(6asoBble) noniMmMmepHoe: BKJTOY.
- TPYHTOBKa Ha OCHOBE
TEePMOpPEaKTUBHbIX
CMorT;
- TepMonsaBKkum
NOSIMMEPHbIN NOACIION;
- 3alMTHbLIA CION Ha
OCHOBE
AKCTPYAMPOBAHHOTO
nonuonegmHa
[iByxcrnonHoe
NosIMMEpHoOE:
- TepMmonnaBkum
NOSIMMEPHbIN NOACIION;
- 3alMTHbLIA CION Ha
OCHOBE
3KCTPYAMPOBAHHOIO
nonuaTuneHa
2,2 Oor 273
no 530
2,5 OT 530
no 820
3,0 Cs. 820




[iByxcronHoe 2,0 Jo 27360
normmvepHoel) : BKTHOH.
- TepMonaBkum
NOSIMMEPHbIN NOACIION;
- 3alMTHBLIA CION Ha
OoCcHoBE
AKCTPYLAMPOBAHHOTO
nonuaTuneHa
2,2 OoTr 273
0o 530
25 OT 530
no 820
3,0 Cs. 820
KombuHmpoBaHHOe Ha || 2,2 Ot 57|40
ocHoBe no 114
NONM3TUNEHOBOM BKITHOM.
NEHTHI "
9KCTPYANPOBAHHOIO
NonuaTuneHa:
- rPyHTOBKA
nonMmepHasi;
- neHTa
nonuaTuneHoBas C
NMNKNUM crnoem
TOMLMHOW He MeHee
045 wmMm (B oagwH
CIion);
- 3alMTHbLIA CION Ha
OCHOBE
3KCTPYAMPOBAHHOIO
NnonuaTuneHa
2,5 OT 133
no 259
3,0 OTr 273

no 530




3aBoackue
(6asoBble)

JleHTO4YHOE

normmMepHoe <! :

- PYHTOBKaA
nonMmMepHasi;

- NeHTa U30nsLMoHHas
C INUNKUM  CNOEM
TOMNWMHOW He MeHee
0,45 mm;

- obepTka 3awmTHas ¢
TMNKAM crnoem
TONUWMHOM He MeHee
0,6 MM (B 0gQuH cnon)

1,8

Oor 57
no 530
BKITHOM.

40

Tpaccosble

JleHTo4Hoe
NoNMMMeEpPHO-BUTYMHOE:

- TPyHTOBKa OuTymHas
nnm OUTYyMHO-
nonMmMepHasi;

- JIieHTa MonMMepHo-
OUTYyMHas  TOMLWMHON
He meHee 2,0 mm (B
ABa crosl);

- obepTka 3awmTHas
nonMmepHast ¢ NUMNKMM
CrnoeM, TOMWMHON He
meHee 0,6 Mm

4,0

Oor 57
no 159
BKJTHOM.

4,6

40




3aBopckue
(6asoBble)
n
TpaccoBble

JleHTo4Hoe
nonMMepHo-6UTyMHOE
nnm NONMMEepHoO-

acMorbHoe 3!

- TPyHTOBKa OWTyMHas
1Ny acMorbHasi;

- JleHTa nofMMepHo-
BuTymMHas nnm
NoNIMMepHoO-
acMornbHasa TOMLWMHOW
He meHee 2,0 mm (B
OOVH CIOW);

- obepTka nonumepHas
TOMNWMHOW He MeHee
0,6 MM, C nUNKUM
cnoem

2,6

Oor 57
po 114
BKJTHOM.

3,2

Or 133
[0 426

40

3aBogckue
(6a3oBbie)

MacTtuyHoe 4 :

- TPyHTOBKa GuTymHas
nnm OUTYMHO-
nonumepHasi;

- MacTuka
N30SI MOHHas
OuTyMHas nm
BGUTYMHO-NONMMEpPHas,
nnm Ha OCHOBE
acdanbToCMOSUCTbIX
ONMromMepos,
apMUpOBaHHasa ABYyMS
CINosIMM CTEKIOXorIcTa
(cTeknoTkaHu);

- cnon
0bepTKK

Hapy>kHOM1

7,5

Oor 57
go 159
BKITHOY.

9,0

40




8 KombuHupoBaHHoe Ha || 3,3 Or 57|40
OCHOBE MAaCTUKU WU po 159
9KCTPYOAMPOBAHHOIO BKITHOM.
NnonuaTuneHa:
- TPyHTOBKa GuTymHas
nnm OUTYMHO-
nonMmMepHasi;
- Mactuka OuTymHo-
nonMmMmepHas
MoAanULMpoBaHHast
TonwmHon ot 1,5 po
2,0 MMm;
- 3alWMTHbLIA CION Ha
OCHOBE
3KCTPYANPOBAHHOIO
nonuaTuneHa
4.0 OT 168
no 426
3aBopckue || 9 Ha OCHOBE | 4 55 Jo 530160
(6asoBble) TEPMOYCaKMBaKOLLWMXCS || BKJTHOY.
n NEHT C TepMOonnaBKuUm
TpaccoBble Krieem (B OOuH Crion)
2,0 Cs. 530
Tpaccosblie |10 Ha ocHoBe || 1,5 Jo 530140
TEPMOYCaXMBAOLLMXCS BKITHOM.
MaTepuanos c
MacCTUYHO-
NOIMMEPHbLIM
KneeBbIM CIoemM
2,0 OT 530

no 820




Tpaccosble

11

[ByxcrnonHoe
nonuypeTaHoBoe:

- TPYHTOBKa Ha OoCHOBe
AMNOKCUAHbIX CMOIJT;

- 3alUMTHbIM CIION Ha
OCHOBe MnornuypeTaHa.

OpgHocronHoe
nonmMypeTaHoBOE:

- 3alUMTHbIM CIION Ha
OCHOBE MnonuypeTaHa

1,5

No 1420
BKJOY.

60

3aBogckue
(6asoBble)

12

[iByxcrnonHoe
nonuypeTaHoBoe:

- TPYHTOBKa Ha OoCHOBe
AMNOKCUAHbIX CMOIT;

- 3alUMTHbIX CIION Ha
OCHOBe MnornuypeTaHa.

OpgHocrorHoe
nonmMypeTaHoBOE:

- 3alUMTHbIM CIION Ha
OCHOBe nonuypeTaHa

2,0

Ho 1420
BKJOY.

80

3aBoackue
(6asoBbie)

13

[ByxcrnonHoe
3MOKCUAHOE:

- TPYHTOBOYHbLIN CrION
Ha OCHOBE
3MOKCUAHbIX CMOTT;

- 3alWMTHbLIA CION Ha
OCHOBE  3MOKCUOHbIX
cmon

0,75

Ho 1420
BKIHOM.

80

3aumTHble NOKPbITUA HOpMalibHOIo Thna




3aBoackue
(6asoBble)

14

TpexcrionHoe
NoNMMepHoeE:

- TPyHTOBKa Ha OCHoBe
TEPMOPEaKTUBHbIX
CMoJT;

- TepMonnaBKkum
NOSIMMEPHbIN NOACIION;

- 3alMTHbLIA CION Ha
OCHOBE
3KCTPYAMPOBAHHOIO
NoNMaTUNeHa.

[ByxcronHoe
nonMMepHoe:

- TepMonnaBkum
NONIMMEPHbIN NOACIION;

- 3alWMTHbLIA CION Ha
OCHOBE
9KCTPYANPOBAHHOIO
nonuaTuneHa

1,8 Oor 57
go 114
BKITHOM.
2,0 Ot 133
no 259
2,2 Oor 273
no 530
2,5 Ot 630

no 820

60




3aBoackue
(6asoBble)

15

KombuHnpoBaHHOe Ha
OCHOBE
NONMM3TUIEHOBON
NEeHTbI n
9KCTPYAMPOBaAHHOIO
nonuaTuneHa:

- rPYHTOBKA
nonMmepHasi;

- neHTa
NnonuaTuneHoBas c
NMNKNM cnoem
TOMNWMHOW He MeHee
045 wmMm (B oauwH
CIion);

- 3alWMTHbLIA CION Ha
OCHOBE
9KCTPYANPOBAHHOIO
nonuaTuneHa

2,2

Oor 57
po 273
BKJTHOM.

2,5

Ot 325
0o 530

40

3aBoackue
(6asoBble)

16

MacTu4Hoe:

- TPyHTOBKa GuUTymHas
nnm OUTYMHO-
nonumepHasi;

- MacTuka
N30nALNOHHas
OuTymMHas nm
BUTYMHO-NONMMepHas,
nnm Ha OCHOBE
acdanbTOCMOSTUCTbIX
OSIroMepoB,
apMupoBaHHas OBymS
CIIOSIMU CTEKIIOXOSICTa;

- CNOW  HapyXHOW
06€epTKM M3 PYMOHHbIX
martepvarnos
TOMWMHOMN He MeHee
0,6 Mmm

6,0

Oor 57
o 820
BKJTHOM.

40

3aBoackue
(6asoBble)

17

CunukatHo-amaneBsoe
(B oBa cros)

0,4

Oor 57
o 426
BKJTHOM.

150




18 OpaHocronHoe 0,35 Or 57|80
anokcuagHoe po 820
BKJTHOM.

1} 3awmTHOE NMOKpbITUE NMPUMEHSIIOT ANA TPyO, MCMNomnb3yeMblX Npy GecTpaHLLeiHoM
npoknagke.

41 MakcumarnbHbIn AMaMeTp TPYG C NEHTOYHLIM 3aLLMTHBIM MOKPLITUEM, HAHOCKUMbIM
B 0GasoBbix ycrnoBusix, 530 MM. HaHeceHMe NEeHTOYHbIX 3alMTHbIX MOKPbITUA Ha
ra3onpoBOf B TPacCOBbIX YCMIOBUAX Py4HbIM CNOCOOOM LONyCKaeTCcsl TONMbKO B Tensoe
Bpems roga (npv TemnepaTtype oKpyxatoLLero Bosgyxa He Hke 10°C).

3} Ona Tpy6 anameTtpom Gonee 114 MM NPUMEHSIOT ABa Crosi NONMMEPHON 06epTKu.

4 TonwumHa MacTUYHOTO OWUTYMHOrO MOKPbLITUS  CBapHOTO  CThiKa UMK
OTPEMOHTMPOBAHHOIO B TPACCOBbLIX YCMOBUSIX ydacTKa MOKPbITUA [OIPkHa OblTb He
MeHee 7,5 mm gna Tpyd gnameTtpom Ao 159 Mmm BKntounUTENBHO N HE MeHee 9,0 MM - Ang
TpybonposoaoB AnameTpom 168 mm n 6oree.

3 TonuwHy 1,5 MM NPUMEHSIIOT NPU HAHECEHWUN 3ALLUTHBIX MOKPLITUIA B TPACCOBbIX
YCNOBUSIX Ha CTbikM TpyGonpoBoaa anameTpom oT 57 Ao 530 MM BKHOYUTENBHO.

Mpymeyanune - KoHCTpykumna 3awmTHoro nokpbltnst N 5 npumenseTcs gns usonsauyum
CTbIKOB, MECT NPUCOEAUHEHUA YINOB MOBOPOTOB W PEMOHTA 3aWMTHbIX MOKPbITUNA
NnoA3eMHbIX TPYyOONPOBOAOB B TPACCOBLIX YCMOBUSIX, @ TaKxe A8 U30NsAUnn CTanbHbIX
pe3epByapoB; KOHCTpykumss N 15 npumeHsieTcs Ana 3awmTbl NOA3EMHbIX HECYLUMX
KOHCTPYKLWIA (Onop, cBaMn, LLUNYHTOB).

NMpunoxeHune U (cnpaBo4yHoe). KOHCTpYKLUA
3aWMTHbIX MOKPbLITUM TPYyOONpoOBOAOB
TennoBbIX ceTen

Mpunoxexve U
(cnpaBoyHOE)

N.1 XapakTepuCTUKMU MOKPbITUA WU YCIOBMS WX MNPUMEHEHUS MNPUBEAEHbI B
Tabrmvue N.1.

Tabnuua U.1 - XapakTepuCcThKM 3alLMTHBIX NOKPLITUA U YCIOBUS X NPUMEHEHUS



Ycnosus KoHcTpyKums TonwuHa Cnocob Bupg MakcumanbHo
HaHeceHus (| (CTPyKTypa) 3alMTHOrO ([ NOKPbITUS, || NPOKNagKm TEennounsonaumm || gonyctumast
NOKPbITUSA || NOKPbITUA MM Tennonposoaa Temneparypa
TennoHocuTens,
°C
3aBopckue || CunmkaTtHo-amarneBoe 0,5 ans || MNMoasemHbin B || Bece BuAbI || 300
(basoBble) ([(aBa crnoa  amanw, || Tpyd KaHanax n|| Tennoson
onsiaBneHHoM npv || amameTpom || 6eckaHanbHbIN || n3onauum
Temnepatype 800°C) Ao 159 mm
BKIOM..;
0,6 ans
Tpyo
AnameTpom
cB. 159 mm
Artomokepammnyeckoe He wmeHee |[[loa3emHbin B || Bce BuAabl (| 300
(oanH crnon nokpbiTua || 0,25 KaHanax 1 || Tennosomn
nnasmMeHHoro B6eckaHanbHbIN || n3onauun, pH
HaHeceHuss un3 CMecHu BOAHOM
NOPOLLKOBOIro BbITSXKKM
anoMuHna  (85%) u kotopon  2,5-
WUNbMEHUTOBOIO 10,5
KoHueHTpata (15%)
Ha ocHoBe |[[He wM™eHee (| MogsemHbin B || Bce Buabl || 150
MeTanm3aLoHHOro 0,25 KaHanax 1 || Tennosomn
aroMWHUSA C MPOMNUTKOM B6eckaHanbHbIv || uonauun, pH
KpeMHUMopraHn4ecKkumm BOOHON
Kpackamu (OoBa cros BbITSXKKM
anioMWHWSA, OOWH CIIOoKn KoTopown 4,5-9,5
Kpacku)
OpraHocunukatHoe (c||He meHee | lMogsemHbin B Bce Buabl || 180
TepmoobpaboTtkon npu | 0,25 KaHanax TennoBoun
Temnepatype 200°C) n3onauunm
Tpaccosble || OpraHocunukaTtHoe  c||He meHee||lNoasemHbin B || Bce BUAbI || 150
oteepavTenem! 0,45 KaHanax TENnoBou
n3onsaLum
Snokenaroel) ) He wmeHee | NMoa3emHbin B || Bce LBVID,I:I 150
0,35 KaHarnax NnoaBEeCHOWN
TEennoBown

n3onauum




KpemHuiopraHundeckoe |([He wmeHee|(lNoasemHbin B || To xe 150
1y 0,25 KaHanax

I} MpumeHsOT npu pemMoHTe TensonpoBOAOB, a Takke Ans M30MsSuuM CTbIKOB M MecT
NpUCoeaVUHEHUN.

NMpunoxeHune K (ob6sa3atenbHoe). OnpeneneHue
aare3svm 3alWMTHbIX NOKPbITUMN

MpunoxeHue K
(obsizaTenbHoe)

K.1 OnpegeneHve agresmm 3aWMTHbIX MOKPLITUA HA OCHOBE PYSIOHHbIX
MaTepuarnoB: MNOSIMMEPHbIX JIMMKUX, MOSIMMEPHO-OUTYMHbBIX U TEPMOYCaKNBAKOLLMXCS
NeHT

CywHoCcTb MeTOAda 3akfovaeTca B OnNpefeneHun Ycunus, npuv KOTOPOM
oTcnamBaetca nog yrmom 90° mnn 180° nonoca 3almTHOro MOKPbITUS 3adaHHON
LLUMPWHBI.

K.1.1 TpeboBaHua k obpasuam

O6pa3suamm ons KOHTPOnsa ABMASIOTCS:

- TpyObl C 3aWMTHbBIM MNOKPbITUEM, OTOOpPaHHbIE COrfacHo TpeboBaHUAM
HacTOsILLEro CTanaapTa;

- obpasubl-CcBMOETENM WM KapTbl, Bblpe3aHHble M3 Tpyd C 3aWMTHbIMU
MOKPbITUSAMM.

K.1.2 CpepncTBa KOHTpOIS:

- NMIMHENKa nameputenbHas metannmdeckasa no FOCT 427;

- AnHamoMeTp nn undposon agresumeTp Tuna AML 2-20, AML 2-50 ¢ ueHon
peneHns He 6Gonee 0,1 H (0,01 «krc), wm paspbiBHas MalmHa C
ANHAMOMETPUYECKUM OaTYMKOM C LIEeHOW JeneHuns wkanbl He 6onee 0,1 kH,
obecneymBaloLLMM TOYHOCTb M3MepeHni £1%;

- LNpOBOM KOHTaKTHbIN TepmomeTp (Tepmonapa) no FOCT 6616 ¢ TOYHOCTbIO
namepeHun +1°C;

- MIHCTPYMEHT AN paspe3aHus NoKpbITUS.

K.1.3 lNoaroToBKa K KOHTPOO

K.1.3.1 KoHTponb agresvm npoBOAAT HE MeHee 4YemM B Tpex Touvkax Tpybbl,
OTCTOAWMX ApYyr OT Apyra Ha paccTosiHum He meHee 0,5 M unm Ha oTpeskax Tpyo
nnm obpasuax-cBnaeTensix - 3To Mosfiochbl 3alMTHOMO MOKPLITUSA, NPOpe3aHHble C
KaHaBKOW LUMpuHOM OoT 1 o 3 MM 4O MeTanna.

K.1.3.2 Ha obpasue Ans KOHTpons cneuunanbHblM HOXOM BbIpe3atoT Mosiocy
3aWwmTHOro NoKpbITUS wupuHon ot 10 go 40 MMm; WMpKHa OTCnaMBaemMoun MosocChl
porkHa 6b1Tb kKpaTHa 10 MM.

K.1.3.3 lpopesatoT KOHeL, Bblpe3aHHOW MOSoChl, OTCManBalT ee BPYYHY OT
TpyObl HA OMMHY He MeHee 50 MM M 3akpennsawT B 3axMMe AuHamomeTpa (unu
pa3pbIBHOM MaLLMHbI B CIly4ae UCMbiTaHU B NabopaTopHbIX YCIOBUSX).



K.1.3.4 N3mepsatoT Temnepatypy Tpybbl, KapTbl Unn obpasua-cenaeTtens.
MNMpumeyaHne - 3aBUCMMOCTb agresMm OT TemnepaTtypbl yCTaHaBnMBalT B
TEXHUYECKMX YCIOBUAX Ha JaHHbIN TUM NOKPbITUS.

K.1.4 lNposeneHne KoHTpons

K.1.4.1 PaBHOMEpPHO MpOM3BOAAT OTCllanmBaHME MOMOChbl 3aLMTHOMO MOKPbITUS
(Ha ocHoBe MOMMMEPHbIX U NMOMUMEPHO-BUTYMHbIX IEHT C MAacTUYHLIM aare3viBoM)
nog yrrnom 180° k noBepxHOCTM TPyObl Ha AnnHY oT 50 Ao 60 MM CO CKOPOCTbIO
(50+5) MM/MWH, NO3BOMAOLLYIO OMpedenMTb YCTOMYMMBOE YyCunvMe OTCriavMBaHug,
BM3yarbHO ONpeaensisi XxapakTep paspyLUeHus:

- a[ir€31OHHbIN - OTCNanBaHne oT MeTanna;

- KOFe3MOHHbIN - OTCMavMBaHue no nogkrnevearoLemy (agre3avoHHoOMY) NOACIo0
UM No rpyHTOBKE (Npanmepy);

- CMELLAHHbIN - COBMECTHbIN XapaKkTep OTCranBaHus.

MpymevaHue - KOoHTpomb agre3avv TEPMOYCaKMBAOLLMXCS JIEHT C MaCTUYHbIM
afre3anoHHbIM Noacrioem Ha obpasuax, oTpeskax Tpyd ¢ nokpbiTnemM (Tpybuyatbix
obpasuax) nm obpasuax-cBmaeTensax npu TOMWMHE MOMMATUNEHOBOM MOASIOXKN
6onee 0,5 MM gonyckaeTca ocywecTBnATb nog yrriom (90+10)°.

K.1.4.2 OrtcnamBaHve nosiocbl  3alWMTHOrO  MOKPbITUSS Ha  OCHOBE
TEPMOYCaXXMBAIOLIENCA FEHTbl C  TEepMOMMaBKMM  aAre3voHHbIM  NOoACIoeM
npon3BogAT paBHoMepHO nog yriomM (90+£10)° K NoBepxXHOCTW TPyObl HA ANNHY OT
50 po 60 MM co ckopocTbio (10+2) MM/MWH, MNO3BONSAIOLLYO ONpPenenuUTb
YyCTONYMBOE YCUIMNE OTCIIauBaHWs 1 XapakTep pa3pyLUeHus.

K.1.5 ObpaboTka pe3ynbTaToB KOHTPOSS

K.1.5.1 Agresamio 3awmTHbIX MOKpbITUN A, H/cm (Krc/cMm) BbIMMCNSAKT MO
doopmyre:

F
a=, (K.1)

rae F - ycunue oTcravBaHus Ha KOHTponnMpyeMom yydacTtke, H (Kre);

B - LLMPWHa NorocChbl OTCJlanBaHUA, CM.

K.1.5.2 3a BenuumHy agresmn 3awmTHOrO MOKPbITUA MPUHUMAlOT cpenHee
apumeTn4ecKkoe He MeHee TpexX U3MEPEHUI, BbIYUCIEHHOE C norpelHocTbo 0,1
H/cwm (0,01 krc/cm).

K.1.5.3 Aaresuto npu oTcravBaHuUm AN KaXgoro ydacTtka Tpybbl OLeHMBAIOT Kak
YO, OBIETBOPUTENBHYIO, €Crn cpegHee 3HadeHue agre3umm A, Hicm, Gonbwe wnm
paBHO HOpPMMpPYEMOMY 3HaveHuto. Ecnm agresvss MeHee HOPMbl, TO UCMbITaHUs
MOBTOPAOT Ha YOBOEHHOM KONMMYEeCTBE MECT WU3MepeHun. Ecnm  noBTOpPHO
nosfyyatT CPegHIo BENMUYMHY aaresavm MeHee HOPMUPYEMOW, TO MOKPbITUE
OLeHMBAIOT KaK He yaoBrieTBopsitollee TpebosaHusam HL no nokasateno agresmu
npv oTCNnaMBaHuu.

K.2 OnpepgeneHve agresvm 3awmMTHbIX MOKPbITUA HA OCHOBE OUTYMHbLIX W
BUTYMHO-NONMMEPHBIX MaCTUK

K.2.1 TpeboBaHus k obpasuam 1 BCnomoratenbHble yCTPONCTBA

K.2.1.1 O6pasyamu Ans wucnbiTaHUa SBRSIOTCA  TpyObl C  3aMTHLIMU
MOKPbLITUSIMU HA OCHOBE BUTYMHbIX U BUTYMHO-MONMMEPHBIX MaCTUK.



K.2.1.2 Mpnbop CM-1, npuBeaeHHbIn Ha pucyHke K.1, coctouT n3 kopnyca 15,
BHYTPW KOTOPOro pacnorioxeHa rnepemMeLlaoasca cmctema seaylero wroka 710 u
BE4OMOro LToKa 72, COedMHEHHbIX Mexay cobov TapupoBaHHOW MpyxuHom 77.
Beoyuwmn ropmsoHTaneHbIn WTok 10, npeaHasHauYeHHbIN A9 CXaTusa NpYxuHbl 117,
NPUBOAUTCA B [ABWKEHME BpalleHVeM BWHTA 8, LWAPHUPHO 3aKpensieHHoro B
TOpueBOM 4YacTu kopriyca npubopa. Ha wroke 710 3akpensieH KpPOHLUTENH 7 C
pPerynmpoBoYHbIM  BUHTOM 6 X CTOMOPHOW ramkon 5, npegHasHa4YeHHbIMU AN
nepefayn 3HavyeHun nuvHenHon gedopmMauum TapupoBaHHOW NpPYXUHbl 711 Ha
NMOABWXHYIO HOXKY uHOMKartopa 77, KOTOpblA yKpenseH B 4Yawe 4 npu nomoLum
CTOMOPHOro BUHTa 76.

Hox1 pana casura obpasua 3aWMTHOMO MOKPbITUSA YKpPEenneH BHYTpU
BEPTMKANbHOIO LWTOKA 714, nepemMeLlatolerocs BHYTpU BTYNKM 13 npu BpaLlieHun
BMHTa 3, 3aKpenneHHoro WapHUPHO B NepeaHen YacTu kopryca npubopa 75.

Ha HwkHem ocHoBaHMM koprnyca npubopa 15 ykpenneHbl Tpu OMOpPHbIX HOXa 9,
npegHasHavYeHHbIX Of8 KpenneHus npubopa Ha NOBEPXHOCTU W30NMPOBAHHOM
TpyObl.

Ha BepxHeln cbemHOW Kpbilwke 719 npubopa ykpenneHa wkana 18 ang
nepecyeTa nokasaHun nHgukatopa 717 B BenuM4mnHy ycunus casura obpasua.

B komnnekt npubopa BXxOOUT CTanbHOW HOX And Hagpesa 3alwMTHOro
MOKPbLITKS.

PucyHok K.1 - Tpn6op CM-1 ana ucnbitaHns aaresnm 3awmMTHbIX
NOKPbITUMA HA OCHOBE OUTYMHbIX U GUTYMHO-NONIMMEPHbIX MaCTUK

I

no e

lo [o)

1 - cTanbHOM HOX; 2 - LWapHUpP; 3 - BUHT; 4 - Yawa; 5 - cTonopHasa rawka; 6 -
PEryrMpOBOYHbIA BUHT; 7 - KPOHLUTENH; 8 - BUHT; 9 - onopHbIN HOX; 10 - Beaywmmn
wrok; 11 - TapupoBaHHas npyxuHa; 12 - Begombl wWToK; 13 - BTynka; 14 -
BepTMKanbHbIM WTOK; 15 - kopnyc; 76 - CTONOPHbLIN BWHT; 17 - nHaukaTop; 18 -
wkana; 79 - cbeMHas KpblLLKa

PucyHok K.1 - MMpnbop CM-1 gna vcnbiTaHWMs aare3vmmn 3almTHbIX NMOKPbITUA Ha
OCHOBE BUTYMHbIX 1 BUTYMHO-NONMMEPHBIX MaCTUK

K.2.2 lNoarotoBKa K KOHTPOJO



K.2.2.1 OnpegenexHve agre3amm nNpoBOAAT B TPeX TOYKaX, OTCTOAWMX OpYyr OT
Apyra Ha paccTosiHuM He meHee 0,5 M.

K.22.2 Ha obpasue Tpybbl BpyyHylO [JerawT Hagpes OO MeTanna B
NCNbITYEMOM 3alMTHOM MNOKpbITUM pasmepom 10x10 mm. Cxema npoBegeHus
Hagpesa npusegeHa Ha pucyHke K.2.

PucyHok K.2 - Cxema npoBegeHust Hagpesa ans casura obpasua
3aWMUTHOro NOKPbITUA

30

1 - MCMbITYEMOE 3alUMTHOE MOKPbITUE; 2 - pacuyulleHHas nrowaaka; 3 - obpasel
NOKPbLITUA AN caBUra

PucyHok K.2 - Cxema npoBedeHuss Hagpesa nns casura obpasua 3awmTHOro
MOKPbITKSA

K.2.2.3 Bokpyr Hagpesa pacuuwat nrnowaaky 3 pasmepom 3035 MM
(cHMMalOT NOKpLITME) AN caBura obpasua 3almTHOrO NOKPbLITUS 2.

K.2.2.4 Tpubop CM-1 ycTaHaBnMBalOT Ha 3alMTHOE MOKPbITME Tak, YTOObI
nepenBmwxHas rpaHb Hoxa 7 (cMm. pucyHok K.1) Haxogunacb NpOTMB TOPLEBOW
NIIOCKOCTW Bblpe3aHHOro obpasua.

K.2.2.5 Hox nogHMmarT BBepX C MOMOLLUBIO BpaweHUs BUHTa 3, 3aTem
HaXKMMaKOT Ha Kopnyc npubopa Tak, YToObl OMopHble HOXM 9 BOLLM B 3alLMTHOE
NOKpbITHE.

K.2.2.6 Hox 1 nogBoaaT C MOMOLLBIO BpaLUeHUS BUHTA 8 4O CONPUKOCHOBEHUS C
TOpPLEBON MNIOCKOCTbIO 06pasua, BpalweHneM BMHTA 3 OnycKkawT HOX 40
MEeTannM4Yeckon NOBEPXHOCTUN TPYObI.

K.2.2.7 Kpbilwky 19 cHumaroT, YycTaHaBnMBAKOT HyNMb Ha WHAUKATOpPE,
AoBefeHVeM MOOBWXHOW HOXKM MHOMKatopa [0 COMPUKOCHOBEHUS C TOPLIOM
perynmpoBOYHOro BMHTa 6 1 BpaLleHNeM BEpXHeEW NogBWKHOW YacTu nHAnKaTopa.

K.2.3 lNopsgok KoHTpons



K.2.3.1 Ycunve nepepawoT C MOMOLLLIO BpaleHuss BuMHTA 8 Ha HOX 1, a
crnegoBaTtenbHO, M Ha obpaseL, 3aWmMTHOrO MOKPbITUS Yepe3 cuctemy LTokoB 10 m
12 n TapupoBaHHyto npyxuHy 71. BpaweHvne BuHTa 8 npoBogsaT (MO YacoBow

CTpenke) CcO CKOpPOCTb MPUMEPHO }{1 06./c, 4TO COOTBETCTBYET CKOPOCTMU
Aeopmaunm npyxvHsl 15 MM/MUH.

[edopmaunto  NpyxuHbI, NPOMOPLMOHANbHYK  NepegaBaeMoMy  YCUMALD,
domKCcUpytoT nHamkatopom 717. Begombin WITOK 712 BMeCTE C HOXOM 7 ropu3OHTasbHO
nepemMellaeTcs, B pe3ynbTaTe 4Yero WHOUKATop CMELWAEeTCss OTHOCUTENbHO
TOPL,EBOM MIOCKOCTWN PEryNMPOBOYHOrO BUHTA 6. POCT nokasaHui nHgukaropa npuv
9TOM npekpawgeTca. PUKCMPYIOT MakCMManbHbIA MoKalaTenb WHAUKatopa B
MUIIMMETpax M no wkane 78 onpegendaoT ycunue casura obpasua 3amTHOro
MOKpbITUS. Bu3dyanbHO onpedensioT xapaktep paspyleHus (aare3voHHbIN,
KOre3anoHHbIN, cMeLlaHHbIn) no K.1.4.1.

K.2.3.2 Agresuo 3aWMTHOTO MOKPbITUS XapakTepusylT Yycurmem casura

obpasLa usonauum nnoLaabio 1 cm2.

K.2.3.3 MlamepeHns NpoBOaAT B MHTepBarne Temnepatyp 3awMTHOro MOKPbITUA
oT 258 po 298 K (ot muHyc 15 go 25°C). MNpu TemnepaTtype Bbiwe 298 K (25°C)

gonyckaetcs nokasatenb MeHee 0,20 MMa (2,00 krc/cm<2), xapakTepusytoLLmii
agresuio matepuana (cm. Tabnmubl 3 1 4).

K.2.4 O6paboTka pe3ynbTaTtoB U3MEPEHNIA

K.2.4.1 3a 3HadeHne agre3amm 3alMTHOIO MOKPbITUA NPUHUMAOT cpenHee
apudmMeTnyeckoe Tpex U3MepeHun ¢ norpewHocTbio He Gornee 0,01 Mrla (0,1

Krc/cm2).

K.2.4.2 3anucbk pe3ynbTaTtoB N3MepeHuin NpoBoaAT no popMam, NpuBegeHHbIM B
K.2.4.3

K.2.4.3 ®opmbl npoToKoNa onpegeneHns agre3mmn 3aUTHbIX NOKPbITUA

HanMeHOoBaHune opraHn3auunnm

MpoTokon
onpeaeneHnsa agresvMm 3alWmTHbIX NOKPbITUA

Tn 1 KOHCTPYKUMS  3aLLMTHOIO
NOKPbITHS

HnameTp TpyObI




Hata Homep || Homep CpenHee WunpuHa CpenHee || XapakTep
UCNbITaHWN || NnapTuM || 3MepeHus || ycunue OoTClaMBaeMOW || 3Ha4YEHUE || oTCnamBaHns
TpYyO, oTcnauBaHus || nonockl B, cm || agresun
HOoMep F, H (krc) A
obpasua ER.»
pasu Hicm
1
2
3

Anresus nokpbiTUa obpasua (yyacTtka

TpybonpoBoaa)

COOTBETCTBYET, HE COOTBETCTBYET
Tpebyemomy 3Ha4YEHNIO
[AOIDKHOCTb nua, nMYHas pacLumdpoBKa
NPOBOAMBLLETNO N3MEPEHUS nognuch nognucu

nata

HanMeHOoBaHMne opraHn3auunm

MpoTokon

onpeaeneHus agre3vm 3alWMTHbIX NOKPbLITUNA

Tun N KOHCTPYKUMS

NOKPbITUA

HdnameTp TpyObl

3aLLMTHOrO




Harta Homep || Homep CpegHee || Nnowaab CpegHee || XapakTtep
UCMbITaHW || NapTWK || UI3MEpPEHUS || ycunue || oTpbIBAeMoro || 3Ha4eHWe || paspyLueHns
Tpyo, oTpbiBa || NokpbITUA S, |[agresuu

Homep F, 5
MM Acp.:
wypdha H (krc) Ma
1
2
3

Anresunsa nokpblTns obpasua (ydacTtka

Tpybonposoaa)

COOTBETCTBYET, HE COOTBETCTBYET
TpebyemMomMy 3Ha4YEHUIO
AOIMKHOCTb nua, nu4yHas pacLumdpoBka
NPOBOAMBLLENO N3MEPEHNS nognvch nognucu

aara

K.3 OnpeneneHve agresum 3alMTHOIO MOKPbLITUA METOAOM OTCrauBaHWUs MNoA
yrrom (90+10)° (49 anacTUYHbIX, NIACTUYHBIX MOKPLITUA)

K.3.1 UcnbiTaHue npegHasHa4dYeHo And oueHKu aare3nm 3allMTHOro NoKpbiTUA K

cTtanMm MEeToaOM OTClnamBaHNA NOJOChHI

MOKPbITUS  ONpPEAEeNieHHON LUMPVHbI C

MOCTOSIHHOM CcKOpoCTbIo nog yrriom (90+10)° npu pasnuMuHbIX TeMnepaTtypax.




K.3.2 TpeboBaHus k obpasuam

O6pasuamm ons UcnbiTaHU ABNAOTCS:

- TPyObl M M3genns ¢ 3aMTHBIM MOKPbITUEM;

- (parmMeHTbl (KapTbl), Bblpe3aHHble U3 Tpyd (MM Opyrmx usgenuin) ¢
NoKpbITUEM, unM obpasubl-cBugetenn pasmepoMm (100+2):x (150+2) Mm  (CMm.
pucyHok K.3).

K ncnbiTaHuam gonyckaroTcs obpasybl 6e3 nprsHakoB OTCanBaHUs NOKPbITUS
MO KPOMKaM pe3a, a Takxke, TOMWWMHA KOTOPbIX COOTBETCTBYET HOPMaTWBHbLIM
TpeboBaHUsM.

KonnuyecTtBo napannenbHbIX 06pa3sLoB AOMKHO ObiTb HE MEHEE Tpex.

K.3.3 CpencTBa KOHTPONS M BCroMoraTterbHble YCTPOMUCTBa:

- umdposon agresumeTtp (Hanpumep, "AML 2-20", "AML, 2-50") wnm gpyrve
npmbopbl, obecneymBaroLLyme TOHHOCTb n3mepeHuns 1 H;

- paspblBHas MawuMHa C OMHAMOMETPUYECKUM AaTYUKOM (TEH304aTyMKOM) C
LeHon geneHuna wkanbl He 6onee 0,1 kH, obecneunBaoLM TOYHOCTb N3MEPEHUI
+1%;

- TepMokamepa Ons pa3pbliBHOM MalUMHbl AN NPOBEAEHUS] UCMbITaHUA Mpu
MOBbILLEHHBIX TemnepaTypax, obecneuyvBalolas NogaepxaHue TemnepaTypbl C
TOYHOCTbIO £3°C;

- LMPOBOM KOHTaKTHbIN TepmomeTp (Tepmonapa) no FOCT 6616 ¢ TOYHOCTbIO
namepeHun +1°C;

- cTpybumHa pOns kpenneHua obpasua, obecneymBarolas MNPSAMON  Yron
OTCrnavBaHus;

- 3aXMM (NHEBMATUMYECKUA 3axBaT) Ons dmKcauum norochbl OTCranBaemoro
NOKPbITUS;

- MeTannuyeckasi nmHerka no FOCT 427;

- cneumanbHbIA HOX UITM HOXOBKAa NO MeTarnny;

- cTamecka ¢ wupuHon nessus ot 10 go 20 mm;

- MOINOTOK.

K.3.4 lNoaroTtoBka K NpoBEeAEHNIO KOHTPOIS

C nomolLLbHo cheumanbHOro HoXa UM HOXOBKW MO MeTarnsy Ha Kaxaom obpasue
(no Bcen ero gnvHe) B NOKPbITUM Bbipe3aloT Tpu nonocbkl wupuHon (20+1) mm.
Mpope3n BbinonHATCA 00 MeTanna. LLuprHa npopesen gormkHa COCTaBnsaTb He
mMeHee 1 MM (CcM. pucyHok K.3).

C ncnonb3oBaHMEM CTaMeCKuM M MOFoTKa MpOM3BOAAT OTCravBaHME KOHYMKa
MONOChl 3aLUMTHOIO NMOKPLITUS OT CTalnbHOM NOASOXKN Ha ANMHY, JOCTaTOMHYO ANS
3aKpensneHns nosiockl NOKPbITUS B 3axnume, NpubnmantensHo ot 30 4o 50 mm.

O6pasey ana uvcnblTaHna pasmepoMm 150: 100 MM  Bblpe3alT OfMHHON
CTOPOHOW BAOMb 3KCTPY3UM TEPMOMIIACTUYHOIO Crost NOKPbITUSA (MONUSTUNEHOBOTO,
nonMnponuneHoBoro). MNponunbl B 3alLMTHOM MOKPbITUM BbIMOSMHAOT BAOMb AMHbI
obpa3sua Ha BCK TOMWMHY MOKpbITUS 0 MeTanna. WvpuHa nonoc 3awmtHoro
MOKPbITUA Mexay nponunamu gorkHa coctaenaTtb (20+1) mm. WWupuHa nponunos
AOIDKHA COCTaBNATb He MeHee 1 MM.

K.3.5 lNopsagok koHTpons

K.3.5.1 llpun npoBegeHWn uCMbITAHUA Ha W30NMpPOBaHHOW Tpybe (M3genun)
OTCIMOEHHbIN KOHYMK MOMOChl  3aLMTHOTO MOKPbLITUSA 3aKpennawT B 3axume
agreaumeTpa, nocrie 4ero agresumMeTp MOAroTaBNMBAKOT K MW3MEPEHU0 B
COOTBETCTBUM C nMpunaraemMon K Hemy WHCTpykumen. C  umcnonb3oBaHUEM
agreaumeTpa Bpy4Hy NMPOM3BOAAT OTCravMBaHWe Nonochl 3alMTHOIO MOKPLITUS OT
ctanm nog yrnomMm (90+10)° npu ckopoctu otcnamBaHus (10+3) Mm/MyH. Ycunue
OoTCravMBaHNs 3aLLMTHOIO MOKPBITUS OT CTanM B HbIOTOHAX, (MKCUPYIOT C NMOMOLLHO
umndpposoro agresvmeTpa. Npyn aToM onpegenstoT MUHUMaNbHoOe, MakCumarsHoe 1
cpegHee ycunus oTcravBaHus.



PucyHok K.3 - UcnbiTaTenbHbIn o6pa3eu Ana onpeaeneHusa agre3amm
MeToAOM oTcrnanBaHus nog yrnom (90+£10)°

—_—

150

100

PucyHok K.3 - UcnbiTaTenbHbln obpasel Ons onpegeneHnsa aaresvm MeTonoMm
oTcnauBaHus nog yrrom (90+£10)°

K.3.5.2 B cny4yae ucnbiTaHun 06pasuoB, Bblpe3aHHbIX U3 Tpyd (u3genun) c
NOKpbITUEM, UM 0BpasLoB-CcBUAETENEN WUCNbITAHUA MPOBOASAT Ha paspbiBHOM
MallMHe C  MPUMEHEHWEM  COOTBETCTBYHOLWMX CTPyOUMHbBI M 3axBara,
obecne4nBatoLLmx yron otcriameaHus nonockl (90£10)° (cM. pucyHok K.4).

CTpybuUMHY C UCNbITbIBAEMbIM 06Pa3L,OM 3aKpensialoT B HEMOLBWKHOM HIDKHEM
3axBaTe pa3pbIBHON MALUMHbI, 8 OTCMOEHHbIW KOHYMK NOMOCh! 3aLUMTHOMO NOKPbLITUS
obpasua MKCUPYIOT BEPXHUM 32XXKUMOM, COEOMHEHHbIM Yepe3 OaTyuK Harpy3ku C
NoaBWKHOM TPaBePCON MaLLUHBbI.

OTcnavBaHve 3aWMTHOrO MOKPbITUS OT MeTarna Mpou3BOAAT MPU CKOPOCTU
nogBwkHoro 3axgata (10+3) MM/MUH. Ycunue oTcravBaHUs 3alLMTHOMO MOKPbITUS
MKCUPYIOT Ha y4dacTke ANMHOM 45 MM 3a WUCKIYEHMEM HavanbHOro y4vacTka
OoTCavBaHusi, COCTaBMALLEro NpubmManTensHo ot 5 4o 15 mm.

OnpeneneHve agresvn 3alMTHOrO MOKPbITUS K CTarmuM NpW  NOBbILUEHHbIX
TemnepaTtypax npou3BOAUTCA B Tepmokamepe. [lepeq Hayanom uMCMbITaHWN
o6pa3sLbl NporpeBatoT Npu TemnepaTtype UcnbiTaHns He meHee 30 MUH.

PucyHok K.4 - CTpy6umnHa ansa kpenneHusa obpasuyoB
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1 - 3aWMTHOE NOKPLITUE; 2 - METANNMYECKasi MOANOXKA; 3 - OCHOBaHME CTPYOLINHbI;
4 - 3axm1M; 5 - KpenexHas ranka; 6 - KpenexxHas Lnunbka

PucyHok K.4 - CtpybunHa ons kpenneHnss obpasLoB

K.3.6 ObpaboTka pe3ynbTaToB KOHTPOSS

3a pesynbTaT UCMbiTaHUS Ha OfHOW Moroce NPUHUMAaETCS CpeaHee 3HaYeHue
ycunusa otcravBaHus B HblOTOHax Ha OOWH CaHTUMETP LUMPWHBLI OTCIIOEHHOW
nosochl.

AQresmto  3alWMTHOrO MNOKpbITMA K cTarm A,;, H/cm, Ha Kaxgowm nosnoce
BbIYMCIIAOT Mo dropmyne

A=FIB, (K.2)

rae i - Homep Nomnochl;

F - cpegHee ycunue oTcramBaHUA MOSIOCbI HA MPOTSXKEHUM BCEro y4vacTka
oTCrnamBaHusa 3a UCKMYeHneM nepsblx (5-15) MM, H (onpegensietcsa kak cpegHee
apumeTnyeckoe ycunust oTcriavBaHns Ha JaHHOM y4YacTKe);

B - cpegoHada uwupuHa norockl, CM (onpedensietcs  Kak cpegHee
apudmeTnyeckoe rno pesynbTaTtam Tpex NMepeHui).

3a pesynbtaT NpPoOBEAEHHbIX WCMbITaHUN (adre3nto MOKPbITUS K - CTanwm)
NPUHUMaETCs cpedHee apudmeTnyeckoe 3HadYeHue agresun, noslydeHHoe, Kak
MUHUMYM, 0N TPeX napannenbHbix obpasyos, A, Hicm

24
el (K.3)

rae i - Homep norsochl;



N - KONMYEeCTBO MOJSIOC, LUT.

Hapsgy € BenuuvHOM agresvm 3almTHOro MOKPbITUS K CTanu OueHMBaroT
XapakTep oTcramBaHus (agre3avoHHbIN, KOre3NOHHbIN, CMELLaHHbIN).

AQresvoHHoe OTCNavMBaHMe MWMEeeT MeCTO, KOrga 3alMTHOE  MOKpbITUe
oTcravMBaeTcsi OT MeTanna WM NPOUCXOAUT pasfeneHne pasnuyHbiX Croes
NOKPbITUA (Hanpumep, pasgeneHve no rpaHuue aaresvs/NpanMuUpyoLWLMA  Crion);
KOre3nmoHHoe paccriavBaHue (Hanpumep, agre3noHHOro Nogcros).

B cnyyae, ecrm agreansa npeBblllaeT NPOYHOCTHbIE CBOWUCTBA OTCliaMBaemMou
Noriocbl N OTCRaMBaHUSA MOKPbITUS HE NPOMCXOAMUT, TO 3a pe3ynbTaT MCMbITaHWUN
NPUHMMAaETCA CpeaHee ycunme pacTsxeHus (oOpbiBa) nosnockbl B nepecyete Ha 1
CM LUMPWHbI.

AQresvio OuUEHMBaIOT Kak yAOBMNETBOPUTENBbHYIO, €CIN BENMUYMHA aare3unm He
MEHee 3Ha4YeHWsl, HOPMMPYEMOrO HACTOSILWMM CTaHOapTOM B COOTBETCTBUM C
nokasatenamu Tabnuu 3 n 4 Ha gaHHbIN BUA NOKPbITUN.

K.3.7 lNo pesynbtataMm MCNbITaHUW COCTaBIIAT MPOTOKOS, KOTOPbIN [OIKEH
codepxarb cregyloLlme CBeAeHUst:

- 4aTy NnpoBefeHUs NCNbITaHUS;

- CBeJeHus O 3aBOe-N3roToBuTerne;

- HAMMEHOBaHWe NCNbITLIBAEMOro MOKPbITUS;

- TeMnepaTypy UCnblTaHWs;

- CKOpPOCTb OTCllanBaHus;

- yCpedHEeHHble 3HayeHus aaresMn Mo Kaxgow moroce OoTcranBaemoro
3aLUMTHOrO MOKPbITUS;

- cpefdHee apudMeTU4ecKoe 3HadeHue aaresvn no BCeM napannesibHbIM
UCTbITaHUAM;

- MUHMMaribHOE N MakCUMarbHOe 3Ha4YeHus agresvu no Bcem napannesibHbIM
UCTbITAHUAM;

- XapaKTep oTCriaMBaHus.

K.4 OnpepeneHve agresum 3alMTHOrO MOKPbITUS METOLOM HOPMaribHOro
OTpbIBa (415 XKECTKMUX NMOKPbITUI)

K.4.1 UcnbiTaHne npeaHa3HavYeHo And OoueHKu aare3nmn 3allMTHOro NoKpbITUA K
cTanm MeTogoM OTpbiBa NMNOKPbITUA NOA NPAMbIM YITIOM

K.4.2 TpeboBaHus k obpasuam

O6pasuamu 4na ncnbiTaHUA SBNAIOTCS:

- TpyObl M M3aenus ¢ 3alMTHBIM MOKPbITUEM;

- (pparmeHTbl (KapTbl), Bblpe3aHHble K3 Tpyd (UM Apyrvx wusgenun) c
NoKpbITMEM, Unn o6 pasubl-cenaeteny pasmepom (80+ 90): (150+ 160) mm.

K ncnbiTaHuam gonyckaroTcs o6pasubl, He UMEKLME BUOVUMbIX MOBPEXIEHWUN,
a TaKkxe TOSLLWHa KOTOPbIX COOTBETCTBYET HOPMATUBHbBIM TpeboBaHUSM.

KonnyectBo napamnnenbHbix 00pa3LoB Ons  WCMNbITaHUA C  3af4aHHbIMU
YCINOBUSIMM JOSDKHO ObITb HE MEHEE TpexX.



K.4.3 CpepncTBa KOHTPONS M BCroMoraTterbHble YCTPOMUCTBa:

- agresvMmeTp Ons onpefeneHvs aare3av MeTogoM HopMasibHOro OTpbIBa,
obecneymBaloLLmii TOYHOCTb U3meperus +0,01 MMa;

- paspblBHas MawuMHa C OUHAMOMETPUYECKUM AaTHYUKOM (TEH304aTyuMKoM) C
LeHon geneHuna wkanbl He 6onee 0,1 kH, obecneunBaoLM TOYHOCTb N3MEPEHUI
+1%;

- cTpybumHa onsa kpenneHns obpasya;

- CTpyOLMHa K BEpXHEWN NOABWXHON TpaBepce Ans 3axeaTta "rpubka”;

- "rpMbKN", M3rOTOBMEHHbIE M3 anOMWHUSA UMW HEPXaBelLWen cTanu, Ans

NpVIKnensaHns K nokpbITuio obpasuos anametpom 10 _y mm mnm 20 _y Mm;
- MeTannmyeckas nmHenka no [OCT 427;

- PeXyLLMIA MHCTPYMEHT - KorbLieBas pe3a BHYTpeHHUM anametpom 10+ mm

unm 20+ mm;

- Knem (SMNOKCMAHbIN, akpunaTHblM WA ApYyron) And  NpUKNenBaHus
MeTannm4eckoro "rpnbka" kK NoBEpPXHOCTM NOSIMMEPHOrO MOKPLITHS;

- CNUPT 3TUNOBLIN TexHnYeckun no FTOCT 17299;

- WKypKa wrmndposanbHas no [OCT 6456.

K.4.4 lNogroTtoska K NpoBeEeHNI0 KOHTPOSISA

VMcnbiTaHne nNpoBoAUTCS He paHee, YeM vepe3 Tpoe CYTOK Nocre HaHeceHUs
MOKPbITKS.

lMpn npoBegeHMM wWCNbITAHUA Ha W3ONMPOBAHHOM U3AENUU  U3MEPEHUs
NPOU3BOAAT Ha TPEX ydacTKax, OTCTOAWMX APYr OT Apyra Ha pacCTOAHUN HEe MeHee
100 mm.

Mpn npoBedeHUn ucnbITaHUM Ha obpasuax, Bblpe3aHHbIX U3 M30MMPOBaHHbIX
nsgenun, unu obpasuax-cemgerensx "rpubkn" npuknensatoT Ha paccTosgHUn oT 35
A0 40 MM apyr OT Apyra n OT KpaeBblX 30H (CM. pucyHok K.5).

lMepen npoBefeHVeM UCNbITAHWIA B MeCTe NpuKrnensaHns "rpnbkos" NnpoBepsaoT
TOJLLMHY MOKPbLITUSA.

Pabouyto noBepxHOCTb "rpnBKOB" 1 y4aCTKM MOKPbITUA B MECTe MpUKIieMBaHUs
"rpnbkoB"  obGpabaTbiBalOT  HaxgadHou Oymaro C  Uenblo  nNpugaHus
LLepoxoBaToCcT, Mocrne 4ero obecnbinMBawT M obe3xmpuBaloT - NpOTUPaKOT
CMOYEHHON B 3TUMNOBOM CNMpTe BETOLWbLI0. [ocne 3Toro Ha NoBepPXHOCTL "rpmubka” u
MOBEPXHOCTb MOKPbITUS HAHOCAT TOHKUI Cron Kres 1 "rpubok” NnoTHO NpUXUMaloT
K MOKPbITUIO.

lMocne oTBepxOeHWs Kries C MOMOLWLIO Apend U pexyluero MHCTPYMeHTa
(konbLieBon hpesbl) NOKpPbITUE BOKPYr "rpnbka" npopesarT Ha BCH TOMWMHY [0
MeTanna, npy 3TOM LUMPUHA Nponuna JosmkHa ObiTb HEe MeHee 1 MM.

PucyHok K.5 - BHewwHui BuA 1 pasmepbl ob6pasua ¢ NoKpbITUEM ANns
onpepeneHus agre3amm MeToAoM HOpMasibHOro oTpbiBa.
MecTtononoxeHue npuknenBaHusa "rpubkoB"
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PucyHok K.5 - BHewwHun Bua 1 pasamepbl obpasLa ¢ nokpbiTMeM AN onpegeneHns
agreaum MeTooOM  HOpMarbHOro oTpbiBa. MecTononoxeHne npuknenBaHuAa
"rpubkoB"

K.4.5 lNopsgok KoHTpons

McnbiTaHna npoBogAaTcA He paHee, YeM 4vepe3 24 4 nocne npuKnenBaHus
"rpmbkoB" N He paHee, Yem 4vepe3 1 4 nocne npousBedeHUs Nponuna MoKpbITUS
BOKpYr "rpnbkoB" (BOo Bpemsi mponuna obpaseL, MOXeT HarpeTbCd, Heobxooumo
AaTb eMy OCTbIThb).

K.4.5.1 Tpn npoBegeHWn UCMbITAHUA Ha W30MNMpOBaHHOW Tpybe (M3genun)
NCNonb3ylT MexaHudeckun agresumeTtp. "Mpnbok" nomewaoT B cneuunasnbHbIn
3aXUM agre3anuMeTpa, 3aTteM BpalleHWEM PYKOSATKU afre3vMmeTpa yYepes MpyxuHy K
"rpubKy" NpuknagbiBalOT yCunmMe HopManbHOro oTpbiBa. McnbiTaHns 3aBepLuaroTcs
nocne oTpbiBa "rpubka" OT NoBEepXHOCTU MOKpbITUS. BennuunHy agresum A, MMa,
PMKCUPYIOT Ha U3MepPUTENbHOW LKane npubopa.

K.4.5.2 B cny4yae ucnbiTaHun 06pasuoB, Bbipe3aHHbIX U3 Tpyd (u3genun) c
NoKpbITUEM, UM 0Bpa3LoB-CBMAETENEN WUCNbITaHWE MNPOBOASAT Ha paspbiBHOM
MallMHe C  MPUMEHEHWEM  COOTBETCTBYHOLMX CTPyOUMHbBI M 3axBara,
obecneyvnBaroLLmX NPSAMON Yron oTpblBa.

O6pasey C nMpukneeHHbIM K Hemy "rpubkoM" ycTaHaBnmBaloT B CTpybuuHeE,
MPUKPENIEHHON K HWKHEMY HENoABWXHOMY 3axBaTy, "Tpubok" dmkcupyloT B
BEpPXHEN CTpyOLUMHE, COEANHEHHON Yepe3 AaTyMK Harpy3Kn C BEPXHEN MOLBUXKHOM
TpaBepcon MawwmHbl. Ob6pasey, gormkeH ObITb 3akpenneH Tak, 4Tobbl obecnevnTb
npsiMon yron oTpbiBa. OTcnavBaHve MOKPbITUS MPOUCXOAUT MPU MOCTOSHHOW
ckopocTn pactsxeHua ot 2,5 no 10 mm/mMuH. B MomeHT oTpbiBa "rpubka" ot
NOKPbITUSA mKcupyeTcs ycunue otpbiea F, kH.

K.4.6 ObpaboTka pe3ynbTaToB KOHTPOJS

lMocrne nposefeHVst WUCNbITAHUS MOKPbLITUE OCMaTpuBalOT B MeCTe OTpbiBa
"rpnbka" M OLeHMBalT XapakTep oTcravBaHusa (aare3vOHHbIA, KOre3VOHHbIN,
CMeLLaHHbIN).

AnresnmoHHoe oOTCravBaHWe WMeeT MecTO, Korda 3almTHOe MNOKpbIThe
oTcrnamBaeTcs OT MeTanfa WM MNPOUCXOAWUT pasfereHne pasfnyHbIX CIoeB
NOKpbITUA (Hanpumep, pasgeneHne no rpaHvue npavMupyoLwLmMn CIioW/3alumMTHbIN
CII01); KOreamoHHoe paccriavBaHue (Hanpumep, agre3noHHOro Nogcrios).

AOresvio 3alMTHOIO MOKPbITUA K CTanuM Ons eauHudHoro otpbiBa A;, Mla,
BbIYMCIIAOT Mo dropmyne



A=FI3, (K.4)

rae i - Homep obpasua;

F - ycunue otpbiBa, H;

S - nnowanb NOBEPXHOCTU MOKPbITUA, K KOTOpOVI npuknagbiBaeTcd ycunume

OTpbIBa, MM <.
3a 3HavyeHve aares3nm 3alMTHOro NoKpbITMA K cTarm A, MMa, npuHumaeTcs
cpegHee 3HaveHue, NofydYeHHoe Mo rpynne napannenbHbiX 06pa3Los

rae i - Homep OTpbIBa;

N - KONMMYECTBO OTPLIBOB, LLT.

AOresvio OLEHMBAKOT KakK YOOBIIETBOPUTENbHYI, €CNM 3HayeHue agresvu
COOTBETCTBYET TEXHUYECKUM TpPebOBaHWUSM, NPEABbSBMSEMbIM K AAHHOMY TunNy
NMOKPbITUA.

K.4.7 Mo pesynbtataMm MCNbITAHUM COCTaBIIAT MPOTOKOS, KOTOPbIN [OIPKEH
coaepxarb criegylolme CBeAeHUst:

- 4aTy NpoBefeHUs NCNbITaHUS;

- CBeJeHus O 3aBOe-U3roToBuTerne;

- HAMMEHOBaHWe NCNbITLIBAEMOrO MOKPbITUS;

- CKOPOCTb OTClauBaHus;

- 3HaYeHUs1 afre3un rno KaXxKaomy UCTbITaHWIo;

- cpefdHee apudMeTU4ecKoe 3HadeHue aaresvu no BCeM napannefibHbIM
NCTbITaHNS;

- MUHMMAaribHOE N MakCUMarbHOe 3Ha4YeHVs agresvu no Bcem napannesibHbIM
UCTbITaHUAM;

- XapakTep oTcranBaHus.

K.5 KOHTpOJ’Ib aare3nn 3alMTHOro NOKpPbITUA NOCIE BblAEPXKKN B BOAE

K.5.1 VcnbiTaHne npegHasHa4yeHO ANsl OLEHKM CTOMKOCTM aare3vmmn 3alumTHOro
MOKPLITMA K CTanu nocne Bblaepxkn B Boae B TedeHne 1000 4 npu pasnimyHbIX
TemnepaTtypax.

K.5.2 TpeboBaHus k obpasuam

BogocTonkocTb agreaumn onpenenstoT Ha obpasuax, Bblpe3aHHbIX U3 Tpyo (unm
APYIX U3OEMNUI) C NOKPbLITUEM UNN 06 pa3Lax-cBNnaeTeNsix, NPOLLEALLNX UCMNbITaHNe
Ha ncxogHytro agresuto npu temnepatype (20+5)°C (cm. K.3 nnm K.4).

KonnyecTtBo napannenbHbix 06pas3uoB Ans 3adaHHbIX YCIOBUW UCMNbITAHWUA
AOIPKHO ObITb HE MEHee Tpex.



K.5.3 CpencTBa KOHTpOMS 1 BCromMoraTterbHble YCTPOMUCTBa:

- TepmoLlKadbl COOTBETCTBYIOLWEro obbema, obecnevmBarome nogaepxaHve
TemnepaTypbl C TOYHOCTbIO £3°C;

- eMKOCTU AN BblAepXkM obpasLoB B BOAE, M3rOTOBMIEHHbIE U3 CTOMKOrO K
KOppPO31K 1 NOBbLILLEHHOW TemnepaType matepuana;

- CNNPT 3TUNOBLIN TexHnYeckun no FOCT 17299;

- Bymara dwmnbTpoBanbHas no FOCT 12026;

- ckoba 3axumHas;

- agresnmeTp;

- HOX;

- Boga auctunnuposaHHas no FOCT 6709.

K.5.4 lNogroTtoBka K NpOBEAEHNIO KOHTPOSS
Kpomku pesa 06pasL o (BAOSMb NPONMIOB) 06e3XX1pMBatOT 3TUMOBLIM CIMPTOM.

K.5.5 lNopsagok KoHTpons

O6pasubl yknagbiBaloT B €MKOCTU Takmm obpa3oM, 4Tobbl KPOMKM pesa
o6pa3uoB OCTaBanMCb OTKPbITbIMM ANS LOCTyNa BOAbl, MPU 3TOM paspeLuaeTca
yknagoisatb obpasubl Apyr Ha gpyra. Emkoctm ¢ obpasuamu 3anmsaiot
ANCTUNNMPOBAHHOW BOAOW TaK, YTOOblI ypoBEHb BOAbl Obln Bblle MOBEPXHOCTU
06pasLoB, U UKCUPYIOT BpeMs Havarna UChblTaHWN.

Mpn UCMbITAHUAX 3aLMTHOrO MOKPLITUS Ha BOAOCTOMKOCTb agresvn npu
MOBbILLEHHbIX TemnepaTypax, B €eMKOCTb C obpasuamu 3anvsalT BoaYy,
npeaBapuUTeNbHO HarpeTyo [0 3aJaHHOW TemnepaTypbl, Nocfie Yero eMKoCTb C
obpasuamn ycTaHaBnMBalOT B TepMollkad, obecnedmBaowmn noaaepxaHve
HeobXoauMOWN TemMnepaTypbl B TEYEHUE BCEro BpeMeHn ucnblTaHui. B npouecce
UCMNbITaHUA CcrnegaT 3a YpOBHEM BOAbl B €MKOCTM, NoaaepXuBasi ero Bbille
NOBEPXHOCTM 06pa3yoB, Nepuognyecky NogmBasi HarpeTylo BoAy.

Mocrne Bbigepxkn B TedeHne 1000 4 B Boge Npu pasnMyHbIX TemnepaTtypax
obpasubl M3BMeKawT W3 BOAbI, yOansalT C WX MOBEPXHOCTU MPOMOKaTeSlbHON
Gymarou Bnary v BolaepxvsatoT npu Temneparype (20+5)°C He meHee 24 .

Mo OKOHYaHWM 3TUX UCMbITAHUIA ONpeaensaT aare3uo 3aMTHOrO NOKPbLITUS K
MeTansly Ha paspbiBHOW MawuHe npu Temnepatype (20+5)°C no wmetoay,
aHarnorm4yHoMy MeTofy onpeaerieHs ICXO4HOW agresun.

K.5.6 ObpaboTka pe3ynbTaToB KOHTPOSS

3a 3HauveHve aare3vn 3almTHOrO NMOKPLITUSA K CTanu Nnocrie BblAepXKn B BoAe
NpwW Kaxgow 3agaHHON TeMnepaType NpUHUMAaEeTCs cpeaHee 3HavyeHune, nony4YeHHoe
no rpynne napannenbHbix 06pasLoB.

M3meHeHe agres3vm nNOKpbITUSE K CTanu Mocrie BbIAEPXKM B Bode npu

Temnepatype T B TeveHne 1000 4 oTHocUTenNbHO ncxogHon fdr, %, BbIYUCHAOT
no criegyrowen gopmyne
= (Auy —4r)-100

T A , (K.6)

rae AT - aaresvs MOKPbITUA K CTanm nocrie BblAepX Ky B BoAe npu temnepartype T
B TedeHune 1000 4, H/cm nnn MIMa;

Ay - UCXOOHAsA agresvs NnokpbiTus Kk ctanu, Hicm unn MiMa (onpegenstoT npu
Temnepartype (20+5)°C (cm. K.3 nrm K.4).

AOresuio 3alMTHOro NOKPLITUSA K CTanm nocrie BbiAepXKu B BoAE Npy 3aaHHON
Temnepatype B TedeHve 1000 4 oOuUeHMBAKOT Kak YOOBMETBOPUTESNbHYHO, €cnuv
3HaAYeHNEe CHWKEHUsS aaresum OTHOCUTENbHO WUCXOOHOW He  npeBbllaeT
AONYCTUMOIO B TEXHWYECKUX TpeboBaHUsX, MpeabsBrseMblX K AaHHOMY Tuny
MOKPbLITUN.



K.5.7 Mo pesynbtatam uCNbITaHUW COCTaBIIAOT MPOTOKOS, KOTOPbIN [OIKEH
coepxarb creyloLme CBefeHNs:

- 4aTy NpoBefEeHUs NCMNbITaHUS;

- CBeJeHus O 3aBOe-U3roToBUTENe;

- HAMMEHOBaHWe UCNbITbIBAEMOrO 3aLLUMTHOMO NMOKPbLITUS;

- TeMnepaTypy BblOEPXKWN MOKPbLITUA B BOAE;

- AMTENbHOCTL BbIAEPXKN MOKPLITUSA B BOAE;

- CKOPOCTb OTClanBaHus;

- 3HaYeHuNs1 afre3un rno KaXaomy UCTbITaHWIo;

- cpefdHee apudMeTUYecKoe 3HadeHue aaresvn no BCeM napannesibHbIM
UCTbITAaHUAM;

- MUHMMarbHOE N MakCUMarbHOe 3Ha4YeHus agresvu no Bcem napannesibHbIM
UCTbITAHUAM;

- CTaHOapTHOe OTKIIOHEHME 3HayYeHun aaresMn no BCeMm napannesibHbIM
UCTbITaHUAM;

- XapaKkTep oTcriavBaHus;

- UI3MEHEHNe aZire3nn NOKPbITUA K CTanu nocrie BbIAEPXKN B BOAE.

NMpunoxeHue J1 (ob6a3aTtenbHoe). OnpeaeneHue
NPOYHOCTU 3aLUTHOIO NOKPLITUA NpU yaape

MpunoxeHue J1
(obsizaTenbHoe)

1.1 VicnbiTaHre 3akmnioyaeTcs B NPoOBepKe NMPOYHOCTM 3aLLUMTHOIO NOKPbITUA MPK
yaape cBo604HO NafatoLLEero rpysa npv onpeaeneHHo Temneparype.

1.2 TpeboBaHus k obpasLam

J1.2.1 O6pasuyamm ona UcnbiTaHUA SBMAOTCS:

- TpyObl Unn apyrve n3gennsi ¢ 3almTHbLIM MOKPbITUEM;

- obpasLibl, Bblpe3aHHble U3 TPYD C MOKPbITUEM (OSIMHHOM CTOPOHOM BAOMb OCK
Tpybbl), paamepom (70-100) = (150-200) mm;

- obpasuybl-ceugetenu paamepom (100-150): (100-150): (6-10) mm.

.22 KonuyecTBO napannenbHbiX 06pa3uoB AOnA  3adaHHbIX — YCIOBUNA
UCMbITaHUA OOIMKHO BbITb HE MEHee Tpex.

1.3 CpencTBa KOHTPOSS M BCNoMoraTerbHble YCTPOUCTBa:

- yoapHoe npucnocobneHve (konep cO CBODOAHO nMagaloumM  py3om),
OCHaLleHHoe cTarnbHbiM ©orkoM cdepudeckon dopmbl TBepgocTbito HRC 60,
paguycom 8 MM, HanpasnsatoLen co wkanon ot 0 go 100 cm (cm. pucyHok J1.1);

- AOMOSHUTENbHbIE KanMbpoBaHHbIE rpy3bl C TOYHOCTLIO Macchl (1+0,005) kr;

- TEpMOKp1OKamepa;

- KOHTaKTHbIN TepmomeTp (Tepmonapa) no FOCT 6616 ¢ TOYHOCTLH U3MEPEHUI
1+1°C;

- NCKPOBOW AedeKTOCKOM C NOrpeLLUHOCTbI0 u3mepenns +5%;

- TONWMHOMEpP C TOYHOCTbLIO n3mepeHnn +5%.

J1.4 MopgroToBka K NpoBegeHU0 KOHTPOsA

J1.4.1 Tlepen npoBedeHWEM KOHTPONA OnpeaensitoT ChfoWHOCTbL MNOKPbITUA
NCKPOBbIM 0EeGEKTOCKOMOM.



J1.4.2 Maccy u BbICOTY nogbema rpysa nogbuvparT Ucxoas U3 HOPMUPYEMOro
3Ha4YeHUs1 yaapHOM NPOYHOCTU Ha OaHHbIV BUA, 3aLLMTHOMO NOKPbLITUS.
BbicoTy nogHaToro rpy3a H, M, Bbl4MCHSAOT Mo hopmyne

o )
H="_=_- J11
P mg’ a

rae U - npoyHOCTb NOKPLITUA Npuy yaape, [X;

P - Bec rpysa, H;
m - Macca rpysa, Kr;
99,81 m/c 2 - yckopeHue cBo6oaHOroO NageHus.

J1.4.3 Mpun mncnbiTaHnsx npu Temnepatype, OTIIMYHON OT KOMHaTHOW, 06pasLbl
NMOMELLAI0T B TEPMOKpPUOKaMepy 1 BblaepxmBatoT He MeHee 30 MUHYT.

PucyHok J1.1 - YogapHoe npucnocob6neHne ana ucnbiTaHun Ha Tpyoe,
OCHaleHHoe CTanbHbIM 60MKOM chepuyeckon hopmbl

2
H
4 8
\n N
=
[

1 - MeTannmMyeckoe OCHOBaHWe; 2 - HanpaBnswwas ansa cBobogHoro nageHus
Bonka c rpy3om; 3 - BUHTbI - HOXKW; 4 - ypoBeHb; 5§ - rpy3; 6 - cTanbHon Boek; 7 -
TpyGa C 3aLUTHLIM NOKPbITUEM

PucyHok J1.1 - YaapHoe npucnocobrnieHve ans ucnbiTaHui Ha Tpybe, oCHaLleHHoe
cTanbHbIM 60KOM cdepryeckon opMbl

J1.5 Mopsagok KoHTpons



J.5.1 Tpn wmcnbiTaHusX MNOKpbITUA Ha Tpybax ygapHoe npucnocobneHve
pa3MeLLaloT B COOTBETCTBUM C pUCyHKOM J1.1. Mpu ncnonb3oBaHum Bbipe3aHHbIX 13
Tpy6 obpasuyoB n obpasLoB-cBuaeTENEN C 3alMTHLIM MOKPbITUEM UX pa3MeLlaloT
Ha HakoBarbHEe YyOapHOro npuUCNocobreHus. YcTaHaBMMBAKOT — MONIOXKEHME
NOBEPXHOCTU obpasLia Ha YPOBHE HyreBOW TOYKM OTCHETa BbICOTbI MOgbeMa rpysa.
3aTtem npousBoadat ygap. Ecnv noBepxHOCTb obpasua UMEET KpuBWU3HY, TO yaap
cregyeT npousBOAUTb MO o6pasylolen JNMHUM LUNMHOPUYECKOW MOBEPXHOCTU
(yBap He gormkeH 6bITb CKOMb3ALLWM).

J1.5.2 PaccTtosiHue oT kpas obpasua 40 TOYKM yaapa, a Takke Mexay Tovkamm
yaapa AoimkHO 6biTb He meHee 30 Mm.
McnbiTanna Ha Tpybax ¢ nokpbiTMeM NpoBogaT B 10 TOYKax, OTCTOALMX ApYr OT
Apyra Ha paccTosHum He meHee 0,5 M, a TakKe B MeCTax, Bbl3blBalOLLMX COMHEHWE;
TOYKM yOapOB HE OOMKHbI NPUXOAUTBCS HA CBaPHbIE LUBLI.

J1.5.3 TMogBwupatoT MakcMMarnbHO BO3MOXHYK 3JHEPruio yaapa, npyv KOTOPOM
MOKPbITME HE pa3pyLlaeTcsl. OTO OCYLUECTBMAIOT HapalwwmBaHMEM MaccCbl W/unm
BbICOTbl MageHust rpysa, A0 3Hepruy, O4OCTATOYMHOM ANS paspyLUEeHVsT MOKPbITUS.
OHeprnto yaapa omMKCUpYT MO TOYKaM pa3pyLUEHNsT U HEPA3PYLLEHMS NOKPbLITUS.

J1.5.4 MecTto ygapa npoBEPSAIOT Ha 3neKTpudeckui npobor  MCKPOBbIM
AEeEKTOCKONOM; HanpshXXeHne Ha LLyne SOSPKHO cocTaBnATb 5 KB Ha 1 MM TONWWHbI
MOKPbITKS.

J1.6 O6paboTka pe3ynbTaTtoB KOHTPOA

3awmMTHOE MOKPbITUE CYUTAKOT BblAEPXKABLUMM WCMbITAHNE, €CNM  JHEpPrus
yoapa, He npuBOASLIEro K paspyLUEHUMIO MOKPbITUS, He MeHee 3HayeHus,
HOPMMPYEMOrO HacTOAWMM CTaHA4APTOM Ha OaHHbIA BUA NOKPbITUA. [lpyn aTOM
AOIMKHO ObITb NpousBeaeHo MyHumMyM 10 yoapoB C oguHakoBoW aHeprven 6e3
pa3pyLlleHnss TMOKpbITMA (B TOYKe yhapa OTCYTCTBYKT MOpbl, TPEWMHbl U
anekTpuyeckumn npobon).

B kauyecTBe pesynbtata MCNbITaHUS MPUHUMAOT MPOYHOCTb MOKPbLITUS MpK
yaape U, X, nin NpoYHOCTb MOKPbITUSA NMpU yaape, OTHECEHHYI K ero TonwmHe

UIT cp , oKMm.

J1.7 Tlo pesynbTaTaMm WCMbITAHUA COCTaBMAKT MPOTOKOS, KOTOPbIN [OOSMKEH
cogepxatb creaytolme cBegeHuns:

- [aTy NpoBefeHNs UCMbITaHus;

- HaMMEeHOBaHME UCMNbITbIBAEMOrO 3aLLMTHOrO NOKPbITUS;

- CBEleHUs1 0 3aBOAE-U3rOTOBUTENE;

- TemnepaTypy UCMbITaHUS;

- TONWMHY UCMbITbIBAEMOro obpasua 3aLMTHOroO NOKPbITUS;

- MPOYHOCTb 3alMTHOrO MOKPbITUA nNpu yaape (SHeprus ygapa) w/vmm
NMPOYHOCTb MOKPLITUS NpU yaape Ha 1 MM TONWMHbI NOKPbITUS (SHEprust yaapa,
OTHEeCEeHHasi K TOMLMHE NOKPbITUS);

- HanpshkeHWe Ha Lyne gedekTockona.

NMpunoxeHne M (pekomeHayemoe).
OnpepneneHne nnowaan otcrnamBaHus
3aWMTHOrO NOKPbLITUA NPU KaTOOQHOMU
nonapusaumm

Mpunoxexve M
(pekomeHgyemoe)



M.1 WcnbiTaHne 3aknodaeTcs B OnNpedeneHnu niowaan  oTcravBaHus
3aLLMTHOrO MOKPbLITUS C UCKYCCTBEHHLIM AeheKTOM Mpu KaTogHoW nonsipusauum B
cpefe anekTponMTa B pasnMyHblX TeMnepaTypHbIX YCIOBUSIX.

M.2 TpeboBaHus k obpasuam

M.2.1 O6pa3suyamm 4ns UCMbITaHUA SBAOTCS:

- TPYOKM C Hapy>HbIM 3aLLUTHLIM NMOKPbITUEM,;

- (pparmeHTbl (KapTbl), Bblpe3aHHble K3 Tpyd (UM ApyrMx usgenun) c
NoKpbITMEM, Unn o6 pasubl-cenaeteny pasmepom He MmeHee 1003 100 mm.

M.2.2 K wvcnbiTaHuamMm fgonyckaTcs obpasubl 6e3 noBpexaeHun, a Takxe
TOMUWHA W OUaNieKTpuYeckas CnsoLHOCTb KOTOPbIX COOTBETCTBYET HOPMATUBHbBIM
TpeboBaHUsM.

M.2.3 KonmyecTBO napannenbHbix 00pa3yoB AN 3adaHHbIX  YCrIOBWK
NCNbITaHUA OOSTKHO ObITb HE MEHEE TpeX.

M.3 CpefgcTBa KOHTPOSA 1 BCnoMoraTerbHble yCTPOUCTBA:

- MOTeHUMocTaT C MOCTOSAHHbIM PerynMpyeMbiM BbIXOAHbLIM HarpsbkeHneM B
JnanasoHe +2 B;

- ANEeKTPpOo CpaBHEHUs1 cTaHAapTHbIN xropcepebpsiHbin no [OCT 17792;

- BCNoMoraTeslbHbIN 3NeKTpoa (aHOA4 MHEPTHbIW) - MraTUHOBasA NPOBOSIOKa Mo
FOCT 10821, rpadmTOBbIN UM NNATUHUPOBAHHBLIN TUTAHOBbLIN CTEPXEHD;

- Tepmowkad cooTBeTCcTBylWOLEro obbema wM  necyaHas  OaHs,
obecnevnBatoLLme nogaepaHne TemnepaTypbl C TOYHOCTbIO £3°C;

- CKanbnesnb U HOX;

- TOKOHENPOBOAALLMN TEPMOCTONKUNA repMETUK;

- UMNMHOPbLI U3 TOKOHENMPOBOASALLEro TEPMOCTOMKOro Marepwana (oprcrekna,
nonvkapboHaTta, NonMaTureHa, MMHepParnbHOrO CTEeKna) pa3mMepamMu: BHYTPEHHWUI
avameTp He meHee 70 MM, BbicoTa He meHee 80 MM;

- KPbILWKM K LUWNMHAPaM M3 TOKOHENPOBOASLLEro TEPMOCTOMKOro Matepuana ¢
OTBEPCTMAMM A1 3NeKTPoaOB;

- xropucTbIn HaTpun no TOCT 4233;

- xrnopucTtbin kanun no FOCT 4234;

- Boga auctunnupoBaHHas no FOCT 6709;

- CNNPT 3TUNOBLIN TexHnYeckm no FOCT 17299;

- npoBoAa coeanHuTenbHble No FOCT 6323;

- LUTAHreHUUPKYIb UK NIMHENKa.

M.4 lNoagroToBka K NpoBeAeHN0 KOHTPONS

B ueHTpe obpasua B 3alLMTHOM MOKPbITUM CO34at0T UCKYCCTBEHHbLIN AEedeKT -
NpOCBEpPNMBalOT MOKPbITUE HACKBO3b [0 MeTanna ¢ obpa3oBaHMeM B MmeTanne
HebonbLOro KoHudyeckoro yrnybneHus. MeTann npu 9TOM He [OmkeH OblTb
nepcopmpoBaH. [lnameTp aedekta 4OrmKeH COCTaBNATbL 6 MM.

[MoBepxHOCTb MeTanna B YrnybneHnn M NoBEPXHOCTb 3aMTHOrO MOKPbITUA
obe3xmprBatoT CNNPTOM.

M.4.1 lNoagroTtoBka AYENKN ONsl 3NeKTponM3a Ans NpoOBeAEHUS] UCMbITaHUA Ha
nnacTUHax UM KapTax.

Ha nnactmHy c nokpblTmem wnn kapty 4 (CMm. pucyHok M.1) ¢ nomoLubto
repMeTuka unm NnacTunnHa ycTaHaBnmMBatoT LMnMHAP 5 Tak, YTobbl OCb LunMHApa
coBnana C LEHTPOM WCKYCCTBEHHOro pnedekta nokpbiTua. Ecrim  ucnbitaHus
NpoBoAAT Ha obpasuax C KPUBOMMHEMHOW MOBEPXHOCTbIO, TO TOpel uunuHapa
06pe3aloT COOTBETCTBEHHO KpMBU3HE 0DOpa3La.

PucyHok M.1 - Ayenka onsa ucnbiTaHMM Ha NNAacTUHaAX UNK KapTax
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1 - katog; 2 - BcrnoMoraTterbHbI 3MekTpo, (MHEPTHLIM aHog); 3 - xropcepebpsHbIn
HacbILEeHHbIA 3nekTpod (9MneKkTpon CcpaBHeHus); 4 - kapTa unM nnactuHa ¢
3alWMTHBIM MNOKPbITUEM (UCMbITyeMbld obpaseu); 5 - uunuHap; 6 - Kpbiwka; 7 -
3neKkTponuT; 8 - noTeHumocTaTt

PucyHok M.1 - Ayenka ang ucnblTaHW Ha NIacTUHaX Uy KapTax

M.4.2 lNoagroTtoBka AYENKN ONs 3NeKTponM3a Ans NpoBeAEHUs] UCMbITaHWA Ha
TpyOKax manoro guametpa.

Averika pomkHa MMeTb OHO (cTakaH) U GOKOBble OTBEPCTMS LOCTATOYHOM
BENMMYMHBI 719 noMeLLeHnst obpasLa B Buae TpyoKM C HapYKHbIM MOKPbITUEM (CM.
pucyHok M.2). TpybKy OpUEHTUPYIT Tak, 4TOObl WMCKYCCTBEHHbIN AedekT Ha
obpasue pacnonarasncs B LLeHTpe s4eriku 1 6bin HanpasreH BBepx. Tpybka gormkHa
BbIXOAUTb 3a Npefenbl CTakaHa, 3a30pbl Mexay TpyOKOM U CTakaHOM [LOSDKHbI
ObITb 3anNofHEHbI FrEPMETUKOM.

PucyHok M.2 - flyenka Ana ucnbiTaHU Ha TpyOKax Manoro amameTpa
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1 - KaTopa; 2 - BCnoMoraTerbHbIN 3neKTpos (MHEPTHbIV aHod); 3 - xropcepebpsHbii
HacCbIWEeHHbI  anekTpon (9fekTpoqd cpaBHeHud); 4 - Tpybka C  3aWmTHbIM
nokpbITEM (MCNbITyeMbi obpasel); 5 - cTakaH ¢ H6OKOBbIMU OTBEpPCTUAMU; 6 -
KpbILLUKa; 7 - 3NIEeKTPonuT; 8 - noTeHumnocTar

PucyHok M.2 - Adyenka ana ucnblTaHuin Ha Tpybkax maroro guameTtpa

M.4.3 B sa4yeinky 3anMBaloT SMEKTPONUT (BOAHbLIA PacTBOP XIOPUCTOrO HaTpus
3%). MMHMManbHbIN YpOBEHb HAMoOMHEHWA JOMkeH cocTaBnAaTb 70 MMm.

M.4.4 BopgHbin pactBop xnopuctoro HaTpusa (NaCl) koHueHTpauum 3% (no
mMacce) npurotasnmeatoT nytem gobasneHns B8 970 mn oUCTUINMPOBAHHON BOAbI
(30,0+0,5) r xnopuaa HaTtpusa (NaCl) n nepemelLmBaHnst 4O NOSTHOrO pacTBOPEHUS.

M.4.5 [Ins 3anonHeHnsa xriopcepebpsaHoro anekTpoga UCnosb3yT HacbILWEHHbIN
BOAHbIN pacTeop xropucTtoro kanmms (KCl) (koHueHTpauuu He meHee 3,4 monb/n).

M.4.6 [NpuroToBreHne HaCbILLEHHOro pacTBoOpa Karnumsi XnopucToro:

HaBecky xnopuga kanms maccon (255,0+0,5) r nepeHocAT B MEpHyo Konby
BMecTumocTbio 1000 mn. HanmeatoT B KONOY AUCTUNIMPOBAHHY BOAY 40 METKM.

TepmocTatupytoT komnby npu Temnepatype (20+2)°C He wMeHee 4 \u,
NepuoaMYECKM NepemMeLLInBas BOAHY CyCcneH3uno xrnopuaa kammsi. Cpok XpaHeHus
pacTBopa - He 6ornee 6 mec.

M.4.7 HAdeinky 3akpblBalOT KpPbIWKOW C OTBepcTMsaMU. BcnomoraTenbHbIn
3NeKTpoa pacrnonaralT Ha paccTosHuM 10 MM Hag UCKYCCTBEHHbIM LEedeKTOM U
3NEKTPOA CpaBHEHMS - Ha paccTosiHUM (20+£2) MM OT BCNOMOraTesibHOro anekTpoaa
1 10 MM OT NOBEPXHOCTU NOKPbLITUS.



M.5 MNopsagok KoHTpons

O6pasey 7 nogkmoyvarwT K OTpULATENbHOMY MOSIOCY MCTOYMHMKA TOKa.
BcrnomoraTenbHbin arekTpod 2 COEAVHSAT C  MNOMOXUTENbHbIM  NOMCOM
MCTOYHMKA TOKa.

MoTeHuman Ha obpasue ycTaHaBmuBalOT paBHbiM (MyHyc 1,50+0,05) B u
noagepvBatoT NOCTOAHHLIM B TEYEHME BCErO UCMbITaHUS.

O6pa3ubl BblAepxVBaOT B pacTBOpe arnekTpormuta nog OencTBuem
HarNoOXeHHOro0 KaTOAHOro TOKa B TeYeHUe MNpPOMEXyTKa BpemMeHn u npwu
TemnepaTypax WCMNbITaHUWA, YCTaHaBMMBaeMblX B TEXHUYECKUX TpeboBaHusX,
npeabaBNsSeMbIX K JaHHOMY TUMY MNOKPbITUNA.

Mpn npoBegeHUn WUCNbITAHUA MPU  MNOBLILWEHHbIX TemnepaTtypax S4enku
noMew@rT B TepMowkadwl. [na npoBefeHUs UCMbITaHUA Npu Temnepartype
(95+£3)°C ponyckaeTcss ucnonb3oBaTb MecyaHyl 6aH ¢ peryrnmpoBKOW
TemnepaTtypbl C TOYHOCTbIO 3°C U BO3MOXHOCTbIO W3MEPEHUs TemnepaTypbl
obpasLa Ha ypOBHE KOHTaKTa C NMOKPbITUEM.

YpoBeHb 3MeKkTponuTa B AYerKe M 3NeKTpoae CpaBHEHWUs KOHTPOSMPYKOT He
pexxe 0gHOro pasa B CYTKMU.

Uepes kaxgble 7 AHEN NPOU3BOAAT 3aMeEHy pacTBopa 3feKkTponuTta, Ansa 4vero
nogady HanpsxeHus Ha obpasubl NpekpaLlaloT, 3MEeKTPONUT BbINMBAOT, SYENKY U
obpasubl NPOMbIBAOT AUCTUINIMPOBAHHOW BOAOW (ABa-TpU pasa) U 3anuvealoT
ceexun 3%-Hbin pacteop NaCl.

Mo OKOHYaHMKU UCNbITAHWUN SSHENKY AEMOHTUPYIOT, 06pa3sLbl MPOMbIBaOT BOLOM
N BbITUPAIOT BETOLULIO. YYaCTOK OTCIIOMBLLErOCS MOKPbITUSI OFONSOT, OCTOPOXHO
nogaoeeBad unM  cpesasl MNOKpbITME CKarnbnenem. [nowaabto  oTcravBaHus
3aLMTHOrO MOKPbITUS SABNSETCS Y4acTOK MeTarnna, Ha KOTOPOM MOKpbITME
oTcravBasnocb 6e3 3aMeTHbIX YCUIUA.

[na ecTKMX NOKpbITUA TonuwmHon 6Gonee 1,2 MM OOMNycKaeTcs HarpeBaHue
obpasua Bbille TemnepaTypbl pa3smMArdeHus ¢ nocrneayowmm NorHbIM yaaneHuem
NoKpbITUA C MeTamna. [nowaabio OTCramBaHWA MOKPbITUS B 3TOM  Cryvae
ABNAETCA NMoWwaab Mexay KpaeM UCKYCCTBEHHOro AedekTa U BEPXHUM KOHTYPOM
GornbLuero KonbLa ¢ UIAMEHEHNEM LiBETa MeTasa C Ceporo Ha 6onee TeMHbIN.

M.6 O6paboTka pe3ynbTaToB UCMbITaHWN

O6paboTKky pe3ynbTaToB MCMbITaHUA MPOU3BOAAT credylouwmmMi crnocobamu:
METOAOM M3MEpPEeHUs1 JMHEMKOW, METOAOM B3BELUMBAHUA WM METOLOM
onpeaeneHns Nowaamn Ha 3NeKTPOHHO-BbIYUCMTESNBHON MaLLmHe (3BM).

M.6.1 MeToa nsmepeHus NMMHENKon

MeTog 3aknoyaetcs B onpeaeneHun cpepHeapuMeTMdeckoro u3 Tpex
OoTAerbHbIX 3HAaYeHU AuMameTparibHbIX ANVH NoWaan ¢ OTCIIOeHNEM 3alUMTHOro
NOKPbITUSA, N3MEPEHHBIX METANITMYECKON NIMHENKON B MUINIMMETPaX.

Mnowaak oTcnamMBaHna S, CM 2, BbIYUCTISIOT NO dropMyre

S:lf(ﬂz—d%, (M.1)

raeD - cpegoHee apudMeTU4YECKOE M0 YEeTbIpEM W3MEPEHUAM OuamMeTpa
NMOBEPXHOCTU C OTCINOEHMEM MOKPLITUS, CM;
d - ouameTp oTBEPCTUS (MCKYCCTBEHHOIO AedhekTa), CM.

M.6.2 MeTopq B3BelLMBaHUA

KoHTypbl nrowaam oTcrnavBaHus MOKPbITUS MEpPeBOAAT Ha KamnbKy, 3aTem
NEepPEeHOCAT KarnbKy Ha MMOTHy0 Gymary ¢ M3BeCTHOW MacCoW eAuHMLbI Mowann,
BbIPE3al0T €€ M B3BELLMBAIOT.

Mnowaak oTcnamMBaHna S, CM 2, BbIYUCTISIOT NO doopMyre



S=mim', (M.2)
roe m - macca 6ymaru nnowaabto, paBHoOWM NroLwaaun oTcraneaHus, T;

m' - macca 1 cm< Oymary (3HayeHve m' onpefdensioT Kak cpegHee
apudmMeTMyeckoe Maccbl OAecATU o6pa3uoB Nrowaabio 1 cm<, Bblipe3aHHbIX MO

avaroHanu nicta ymarm), r/cm= .,

AnbTepHaTUBHbI METOA B3BELUMBAHMSA: B3BELUMBAIOT NIMCTOK Bymarn pasmepom
10x10 cm. KOHTypbl nniowaan oOTcriavBaHUS MNOKPbITUS NEepeBOAAT Ha KarbKy.
3ateM nepeHocAT KarnbKy Ha nMcTok Bymarun pasmepom 10:x 10 cm, BbIpe3atoT ee n
B3BELLMBAIOT.

Mnowaak oTcnamMBaHua S, CM 2, BbIYUCTISIOT NO dropMyre

§=2 100, (M.3)
e

raoe m - macca 6Gymaru nnowaabo, paBHOW NroLaamn oTcransaHus, T,

m'- macca 100 cm2 Gymaru, r.

M.6.3 MeToq onpegeneHus nnowaan Ha 9BM

[onyckaeTca onpeaensaTtb nnowganb oTCNavMBaHuUs C NMOMOLLBIO NPOrpaMMHOro
obecneveHns, NO3BONAIOLLErO OnpeaenaTb nrowaab dmryp no CKaHMpOBaHHOMY
N poTon3006 paXkeHuIo.

M.6.4 3a BenuuuHy nnowagu OTCraMBaHUSA 3alUMTHOMO MOKPbLITUA NPUHUMAKOT
cpegHee apuMETMYECKOE 3HAYEHUE WU3MEPEHUMN HEe MeHee Tpex obpasuos

MOKPLITKSA, BbIYUCIIEHHOE C TOMHOCTLIO A0 0,5 cm2.,

3awmTHOE MNOKPbITUE CYMTAETCS BblAEpXaBLUMM WUCMbITAaHWE, eCiv BennyuHa
nrowaan OTCravMBaHUA He MpeBbIaeT 3HaYeHWe, HOPMUPYEMOE HaCTOSALLMM
CTaHOapTOM Ha AaHHbIN BUA MOKPbITUN.

M.7 Tlo pesynbrataMm WCMbITAHWMA COCTaBMIAOT MPOTOKOM, KOTOPbIA [OOIPKEH
coaepXaTb criegyolume CBeAeHUs:

- 4aTy NnpoBefeHUs NCNbITaHUS;

- CBElEHUN 0 3aBOAE-U3rOTOBUTENE;

- HAMMEHOBaHME UCMNbITLIBAEMOrO 3aLLMTHOIO NOKPLITUS;

- HoMepa 06pa3sL0B U UX pa3Mepbl;

- AMamMeTp NCKYCCTBEHHOTO AedeKTa;

- TemnepaTypy UCNbITaHUN;

- ONMTENbHOCTb UCMbITAHUM,

- 3HaYeHus1 NoLLaaAN OTCrnanBaHUA Ana Kaxaoro obpasua;

- cpegHee apudMeTMyecKkoe 3HayeHve nnowaan OTCravMBaHUA MO BCEM
napannenbHbIM UCMNbITaHUSAM.

NMpunoxeHune H (cnpaBo4Hoe). OnpegeneHue
CTOMKOCTU 3aLUTHOIO NOKPbITUA K
BO34eNCTBUIO cBeTonoroabl

MpunoxeHve H
(cnpaBoyHoE)



H.1 VicnbiTaHne npeaHasHadYeHo Ans OLEeHKN CTOMKOCTM MaTepuana (HapykHoro
CIosi 3alMTHOrO MOKPbITUS) K BO3AEWCTBUIO CBETOMOrodbl U 3aknoyaeTcd B
onpeaeneHun N3MeHeHUs ero CBOWCTB B pes3ynbTaTe BO3LEVCTBUS U3NYyYeHUst B
GrvwkHem  ynbTpadwmonetosom (Y®) u  BuOUMMOM [uana3oHe crekTpa npu
OnpeaeneHHon Temnepatype W BIaXHOCTW, B COBOKYMHOCTU MOAENMPYHOLLMX
BO3ENCTBME aTMOCKEpPHbIX YCIIOBUW MPU XPaHEHUU WU34eNnMn Ha OTKPbITOM
BO34yXe.

lMpn npoBegeHUN YCKOPEHHbIX WCMbITaHWM B annapate WCKYCCTBEHHOM
cseTonoroabl  00pasubl  nogBepraldT  BO3LENCTBUO  Tpex  hakTopoB,
CnocobCTBYOLMX AECTPYKLMN MaTeprana: o6 ly4eHnto, HarpeBy U YBNaXKHEHWIO.

MCTOYHMKOM U3NYyYEHUSA CRYXUT KCEHOHOBAs flamna, CBET KOTOPOW, NPOXOAst
yepe3 YCTaHOBIEHHbIE GMNLTPbI, NpMobpeTaeT cnekTpanbHOe pacnpegeneHve,
Hanbonee NpubnMxeHHoOe K AHEBHOMY COfMMHEYHOMY CBETY B Y@ (4nMHa BOSHbI OT
300 go 400 Hm) n Bugmumom (ot 400 go 800 HM) ananasoHe. [n19 NOBEPXHOCTHOM

NIOTHOCTU NOTOKAa 3Heprn YO unanyvenuunsa Espg_gqonp (B AnanasoHe OfvH BOSH OT
300 go 400 HM) M NOBEPXHOCTHOW MNSIOTHOCTU MOTOKA 3HEPrUM WHTEerparibHoro

n3nyyenns Espg_z4sn (01 300 go 2450 HM) JOSPKHO BbIMONHATECS COOTHOLLEHWE

M.mo=5,g% (H.1)
Eann-2450

CTOWMKOCTb MOKPbITUS K BO3AENCTBMIO CBETOMOrOAb! OLLEHMBAKOT MO CHIPKEHMIO
OTHOCMUTESIbHOrO  YASMHEHUS MpW  paspbiBe  W/WMM  M3MEHEHWUIO  MnokasaTerns
TekydecTu pacnnaea (MTP) nonmmepa OTHOCUTENbHO MCXOO4HOMO 3HAYEHUS.

H.2 TpeboBaHus k obpasuam

H.2.1 O6pasuyamu ans ucnbiTaHWN ABNAAIOTCS:

- obpasubl, Bblpe3aHHble M3 TpPYO C 3aWMTHLIM MOKPbITUEM, UM obpasubl-
ceuagetenu (obpasubl OOMKHbI ObiTb M30MMPOBAHbLI CO BCEX CTOPOH), MPUrogHbIEe
ANs NocrneayLwwero onpegeneHns agre3nm nokpbiTMa K ctanu;

- 06pasubl, BblpybrieHHble u3 cBoboaHoro (6e3 amoKCWAHOro npanmepa u
a[re3anoHHOro NoACIIost) Crosi AKCTPYAUPOBAHHOIO TepmonsacTa B Buae "nonarok”
-mn 1 no [OCT 11262 ¢ gnuHon paboyen yactu (33+1) mm 1 wupuHon (6,0+0,4)
MM C UCMNOMb30BaHWEM CTaHOapTHOro Hoxa. O6pasLbl Bbipe3atoT BAOMb 3KCTPY3nn
TepmonnacTa, OHV NpeAHa3Ha4YeHbl AN9 onpeaeneHnss OTHOCUTENBHOMO YASIMHEHWS
npu paspbiBe.

B cnyyae wcnblTaHMa WCXOQHOMO WM3OMSALMOHHOMO MaTepuana BMECTO
9KCTPYAMPOBaAHHOIO Martepuara gonyckaeTCcs U3roTaBnMeaTh NracTUHbI TOMLLMHON
He MeHee 2 MM npeccoBaHnem no[OCT 16336 (B cny4yae MNOMUMATUIIEHOBBIX
komnosuuuin) n no FOCT 26996 (B cnyyae NONMNPONUIEHOBLIX KOMMO3ULUI).

H.2.2 lNMoBepxHOCTb M Kpasi 06pa3uLoB AOMMKHLI OblTb POBHLIMW, rMagkuMmm, 6e3
PaKOBWH, TPELLWH 1 Apyrnx AedeKTOB, BUANMbIX HEBOOPY>KEHHbLIM [T1a30M.

H.2.3 KonnyecTBO napannenbHbix 06pa3yoB AOMMKHO ObiTb HE MEHEE NATW.



H.3 CpepncTea KOHTpOMnsA 1 BCcnomoraTesbHble YCTPOMCTBA:

- annapat UCKYCCTBEHHOW Mnorogbl C KCEHOHOBOW ra3opaspsgHon namnoun no
FOCT 23750 vnu ctaHgapty [3];

- BbIpyOHOW npecc;

- BbIpyOHOM HOX ANst n3roToBneHus obpasyos Tvna 1 no FOCT 11262;

- paspbiBHas MalmHa AN NPOBEAEHMS WCMbITaHUA Ha  YONMHEHUE C
NOrpeLLHOCTbI0 N3MepeHus He 6onee +1%;

- OKCTPY3MOHHbBIV NriacToMeTp Ansa onpegenenns MTP;

- Boga auctunnuposaHHas no FOCT 6709;

- CNUPT 3TUNOBLIN TexHnYeckmr no FOCT 17299.

H.4 lNogroToska K NpoBeeHN0 KOHTPOSS

[na npoBeaeHus ncnblTaHU rOTOBAT ABe NapTum obpasuoB B KONMYECTBE He
MeHee nATM B Kawgon. OfHa, Ons 3KCMOHMPOBAHUS B Kamepe CBeTonorofbl,
Apyrasi - 4ns onpegerieHnst UCXOAHbIX XapaKTEePUCTUK NOKPLITUS.

Mepen uvcnbiTaHvem obpaslbl OYULLAIOT BETOLLBbK), CMOYEHHOW B 3TUMOBOM
cnupTe.

H.5 lMNMopsiook koHTpons

H.5.1 McnblTaHua npoBOAATCSA B annaparte WUCKYCCTBEHHOW CBeTonorogbl B
HenpepbIBHOM pexume 061y4eHus.

H.5.2 O6pa3ubl B Kamepe 3akpennstT Tak, YToObl nMueBas cTopoHa obpasua
Obina pgoctynHa oO6nydeHUo, WM 3agalT  COOTBETCTBYWOLWWME MapameTpbl
SKCMOHUPOBaHMSA (MOLLUHOCTb MOTOKA W3Ny4YeHusl, TemrepaTypy CTaHZapTHON
YepHOM naHenu, TemnepaTtypy B Kamepe, BMaXHOCTb B Kamepe, LUKIIMYHOCTb
OPOLLIEHMS) 1 3aMnyCKatoT UCMbITaHME.

H.5.3 YcnoBus akcnosuuymm o6pasL,oB B annaparte MCKYCCTBEHHOW CBETOMOroAbl
npvBeneHbl B Tabnmue H.1.

Tabrmua H.1 - YcnoBusi akcnosvuum Ans onpeneneHnst CTOMKOCTU 3aLMTHOro
NOKPbITUS K BO34ENCTBUIO UCKYCCTBEHHOW CBETOMOrOAbI



Ycrnosue akcnosuymm XapakTepuctuka

MoLHOCTb NoToKa n3nyyeHus B Y® obractu

2
cnekTpa (ot 300 40 400 Hm) (120£2) Br/m

TemnepaTypa B kamepe (38+£3)°C

Temnepatypa cTaHgapTHOW YepHon naHenm || (65+3)°C
(TemnepaTtypa Ha ypoBHe 06pa3LoB)

OTHOCUTENbHAasA BNaXHOCTb B Kamepe (65£5)%

Linkn opoLueHuns (18,04£0,5) muH c opoLueHnem/
(102,0+0,5) mnH 6e3 opoLueHus

[MpoaomunTenNsHOCTD UCMbITAHUA 5004

H.5.4 o okoH4YaHWM UcnbiTaHUs 06pasLbl NPOTMPaOT BETOLLLI, CMOYEHHOWN B
STUIIOBOM CNUPTE, AN yOaneHust C NOBEPXHOCTN BO3MOXHbIX NPOAYKTOB pacnaga
nonmvepa B pe3yrbTare CBETOBOrO BO3AENCTBMS.

H.5.5 [anee obpasubl KOHOULMOHNPYIOT B yCroBusx Temnepatypbl (2015)°C u
OTHOCUTENbHOM BNaxHoOCTH Bo3ayxa oT 30% Ao 80% B TeyeHne 24 .

H.5.6 OnpegeneHne OTHOCUTEMBHOMO YASMHEHMSI MpPU paspbiBe CBOOOAHOrO
crnosi  nokpbiTua  npoBogAaT no[OCT 11262 Ha pas3pbiBHOW MawuMHe npu
Temnepatype (20+5)°C wmn ckopocTu pacTsbkeHus obpasuyoB cornacHo 7.19.
Onpegenenne MNTP nposogat no [OCT 11645. Aare3nio 3alMTHOrO MOKPbITUS K
cTanu onpeaensoT no npunoxeHuto K.

H.5.7 Ycnosua onpegeneHnss OTHOCUTENBHOIO yauHeHus npuy paspbise u [NTP
TepMonsiacta nocrne 9KCMOHUPOBAHUS WAEHTWMYHbI  YCIIOBUSIM  OnpeaeneHus
NCXOOHbIX XapaKkTEPUCTUK.

H.6 ObpaboTtka pe3ynbTaToB KOHTPOIA

H.6.1 MIameHeHne OTHOCUTENBHOIO yASIMHEHMS NpU paspbiBe cBOHOAHOro cros
nokpbITHA L, %, paccynTbiBaoT No dopmyne

AL = Eﬂﬂ;’fi 100 (H.2)

roe Ly - MCXOOHOE OTHOCUTESNbHOE YONMHEHWE MpU pa3pbiBe CBOOOAHOMO Criost
nokpbITUS, %;



L, - oTHocuTenbHOe yanMHeHWe npu paspbiBe CBOBOAHOMO Crosi MOKPbLITUA
nocne akcno3uuuu, %.

H.6.2 N3ameHenwne MTP Tepmonnacta & MNTP, %, paccuntbiBaoT no gpopmyne

IITF, - TR,
TR

ATTTE = 100, (H.3)

rae MNTPp - ncxogHein MTP TepmonnacTa, r/10 MuH;

[1TP; - MTP TepmonnacTa nocne Y® obnyyenus, r/10 MuH.

H.6.3 3awmTHOE NOKpbITUE CYUTAETCH BblAEPKABLLUMM UCMbITAHME Ha CTOMKOCTb
K BO3QENCTBUIO CBETOMNOrofAbl, €CN U3MEHEHNE OTHOCUTENBHOIO YANMHEHUSI Npwn
paspbiBe u/unn nameHeHue TP nocne BblAepXkn B Kamepe cBeTonorogbl He
NPEBbILAT 3HAYEHNIA, HOPMUPYEMbIX HA AaHHbLIA BUA, NOKPbLITUNA.

H.7 Mo pesynbratam UCMbITAHUA COCTaBASKOT MPOTOKOS, KOTOPbIN [OIPKEH
coaepxatb CrneayroLme CBegeHus:

- 4aTy NnpoBefeHUs UCNbITaHWS,

- HAMMEHOBaHWE UCNbITbIBAEMOIO 3aLLMTHOMO NOKPbLITUS;

- CBeeHns 0 3aBoe-U3rotToBuTene;

- pa3mepbl U KONM4ecTBO 06pasLoB;

- MOLLHOCTb MOTOKa U3Sly4yeHus;

- TemnepaTypy B Kamepe;

- TemnepaTypy CTaHA4apTHON YepHOW NaHenwu,;

- OTHOCUTENbLHYHO BNAXXHOCTb B KAMEPE;

- LIMKIT OpOLLEHNS;

- ANTENBbHOCTb UCNbITaHUS;

- OTHOCUTENbHOE YASMHEHNE NPU pa3pbiBe NOCsie IKCNO3ULNW;

- ucxogHbin MNTP TepmonnacTa;

- [1TP TepmonnacTa nocre 3Kcno3uuuu;

- nameHeHue MNTP B pe3ynbTarte aKCno3nuumu,

- W3MEHEHMe OTHOCUTENbHOIO YASMHEHMS TMpU  paspbiBE  OTCIIOEHHOro
3aLUMTHOrO MOKPLITUA B pesyrnbTate 3KCno3nuum;

- Habngaemoe M3MEeHEHME BHELLHErO BUAa 3alLmMTHOIO MOKPbITUS.

NMpunoxeHue 1 (cnpaBo4Hoe). OnpegeneHue
nepexogHoOro 3NeKTpN4YecKoro ConpoTMBIrieHUSA
3aWUTHOro NOKPbITUSA

MpunoxeHue I
(cnpaBoyHOE)

M1 OnpegeneHne nNepexoqHOro  ANEKTPUYECKOro  COMPOTUBMEHUA B
nabopaTopHbIX YCIOBUAX

M.1.1 WcnblTaHne npegHasHavyeHO ANA onpefesieHnss U3MEHEHUs 3almTHOMN
CNOCcoBHOCTM 3aLMTHOIO NOKPLITUSA B Cpeae 3NeKTponuTa.

CyWHOCTb MeToAda 3aKfo4yaeTca B U3MEPEHUN NEPEXOLHOr0 COMpPOTUBMEHUS
3aLlWMTHOrO MOKPLITUS MOCHE BblOEPXKKN B PacTBOPE 3feKTPonmTa Npu pasnmyHbIX
Temneparypax B Te4eHue onpegeneHHbIX NPOMEXYTKOB BPEMEHW.



M1.1.2 TpeboBaHusa k obpasuam

M.1.2.1 O6pasyamm 4Nns UCMbITAHUA SBNAOTCS:

- TpyObl (MM N3aenus) ¢ 3alWMTHBLIM NOKPbITUEM,;

- KapTbl, Bblpe3aHHble M3 Tpyd C MNOKpbITMEM (TemnneTbl), unm obpasubl-
csugetenu pasmepom He meHee 100x100 mm.

M.1.2.2 K vcnblTaHuam gonyckatoTca obpasubl 6e3 noBpexaeHun 3almTHOro
MOKPbITUSA, TOMWMHA W OMINEKTPUYEcKas CMSOWHOCTb KOTOPbIX COOTBETCTBYET
HOpMaTMBHbIM TpeboBaHUAM.

M.1.2.3 KonunyectBo napannenbHbix 06pa3yoB Ans  3adaHHbIX  YCIIOBUN
NCMbITAaHUA OOITKHO ObITb HE MEHEE TPEX.

M1.1.3 CpencTBa KOHTPOSA 1 BCNoMoraTesbHble YCTPONCTBA:
- WUCTOYHMK TMOCTOSIHHOIO HanpsbkeHMst C  MUMHUMAsbHbIM  BbIXOAHbLIM
HanpsikeHnem 50 B;

- TepaoOMMETP C AvanasoHoM nameperuii ot 103 go 1015 Om unm BonbTMETP U
amMnepmeTp;

- O9KpaHupylolasa Kamepa Ana  3awmMTbl 06pasyoB  OT  BHELUHMX
3IIEKTPOMArHUTHbIX Mosiew;

- BCMoMoraTesbHbI  3nekTpoq (MHEPTHbIN) - rpadmTOBLIN CTEPXEHb WK
nnatmHoBas npososioka gnametpom (0,5-0,8) mm no TOCT 10821;

- TepMolLkady, obecrnevvBalLmMin NogaepxaHne TemnepaTtypbl C TOYHOCTbIO
+3°C;

- UMNMHOPbLI U3 TOKOHEMPOBOASLLEr0O TEPMOCTOMKOrO Martepuana (oprcrekna,
nonvkapboHaTta, MonMaTUreHa, MUHeparibHOro CTeKna pa3Mepamu: BHYTPEHHWUI
AvameTp He meHee 60 MM, BbicoTa He meHee 70 MMm;

- KPbILLKW K LUNMHOPaM U3 TOKOHENPOBOASLLEro TEPMOCTONKOIo MaTtepuarna;

- TOKOHENPOBOAALLMN TEPMOCTONKUNA repMETUK;

- xropucTbin HaTpuii no FOCT 4233;

- Boga auctunnuposaHHas no FOCT 6709;

- npoBoaa coeanHuTenbHble Nno FOCT 6323;

- CMMPT 3TUMNOBbIN TexHMYeckm no FOCT 17299.

M.1.4 MNoaroToBKka K NpoBeAEHNIO KOHTPOA

M.1.4.1 TloBEepxHOCTb 3aLMTHOrO MOKPbITMS 06pa3yoB 06e3xmpuBaloT
3TUSOBbLIM CMUPTOM.

M.1.4.2 TogroToBKa AYEMKN AN NPOBELEHUS UCMNbITAHUA Ha NracTUHAX Wnv
KapTax.

Ha nnactuHy C nokpbiTmeMm unm kapty 4 (CM. pucyHok [1.1) ¢ nomoLupto
repMeTMKa WnM nnacTunMHa YycTaHasmmBawT uurmHap 5. Ecrm ucnbiTaHus
NPOBOOAT Ha KapTax wunm Tpybax, TO Topey uunuHgpa obpesalT coobpasHo
KpuBn3He obpasua.

PucyHok .1 - A4yenka ansa ucnbiTaHUW Ha NNIaCTUHAX, KapTax Unu
Tpyb6ax (u3genusix)
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1 - BCnomoraTtenbHbIN 3NeKTPoA (MHEPTHbIN); 2 - KOHTaKT ANS Nogayvy HanpsKeHns
Ha ucnblTyeMbln obpasel; 3 - KapTa UK NacTUHa C MOKPbITUEM (MCMbITYEMbIN
obpaseu); 4 - uuuHApP; 5 - KpbiwKa; 6 - INEKTPONUT; 7 - OMMETP WU UCTOYHUK
NOCTOSHHOIO HaNPsPKEHWA

PucyHok .1 - Aderka Ons ucnbiTaHWA Ha nMnAacTUHaX, Kaptax wunm Tpybax
(v3penusx)

M1.1.4.3 lNoaroTtoBka A4YerKkn NS NPOBEAEHMS UCMbITaHUA Ha Tpybkax maroro
avnaveTtpa. fAyenka p[orrkHa WMMeTb AHO (CcTakaH) M OOKOBbIE OTBEPCTUS
AOCTaTOMHOW BENMYMHBLI NS NomelleHus obpasua B Buae TPYOKM C HapyXHbIM
NoKpbITMEM (CM. pucyHok [1.2). TpyOka gorrkHa BbIXOOWTb 3a npegenbl CcTakaHa,
3a30pbl Mexay TPYOKON 1 CTakaHOM AOPkHbI ObITb 3anofHEHbI FEPMETUKOM.

PucyHok .2 - A4yenka gnsa ucnbiTaHUM Ha TPyOKax manoro guameTpa
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1 - BCcnomoraTterfbHbIN 3NeKTpoa (MHEPTHbIN); 2 - KOHTAKT AN NnoAayvn HanpsKeHns
Ha ucnbiTyembli obpasel; 3 - Tpybka ¢ NoKpbITUEM (MCMbITyeMbln obpaseu); 4 -
CTakaH C GOKOBbIMW OTBEPCTUAMU; 5 - KpbILKA; 6 - 3NEKTPONnUT; 7 - OMMETP Uin
MCTOYHUK MOCTOSIHHOIO HaNpsiXeHus

PucyHok IN.2 - Averika ang ucnbiTaHMn Ha Tpybkax maroro anameTpa

M.1.4.4 B adenky sammBatoT 3%-HblA pacTBOP XIIOPUCTOrO HaTpus. YPOBEHb
SMeKTponMTa JOIMKEH Haxo4MTbCS OT MOBEPXHOCTU NOKPLITUS HE MeHee YyeM Ha 50
MM. LiunnHAapbl HaKpbIBaKOT KpblLLKaMW ANs NpeoTBpaLLeHUsa UCnapeHns Boabl.

IM1.1.5 MNopsagok KOHTpOns

McxogHoe nepexogHoe COMpOTUBMEHUE 3alUMTHOMO TMOKPLITUS ONpeaensitoT
yepes Tpoe CYTOK Nocre BblAepXKM 0bpasuoB B 3MEKTPONMTE Npu Temneparype
(20+5)°C.

lMepexogHoe CONPOTMBIIEHME 3ALUMTHOMO MOKPbLITUA U3MEPSIOT C MOrPYXEeHUEM
WHEpPTHOro anektTpoga B pactBop npu Temnepatype (20+5)°C ¢ nomoLubto
TepaoMmMeTpa WM onpefendlT no  pesynstataM WU3MEPEHUA C  MOMOLLLLO
BofnbTMEeTpa W amnepmetpa. C  UeNbl0  UCKMIOYEHUS  BIIUSHUA  BHELUHUX
9MEKTPOMArHUTHbIX MOMEN SYEeNKy C  ONEKTPONIMTOM Ha BpemMsi U3MepeHus
NMOMELLAIOT B 9KPAHUPYIOLLYIO Kamepy.

Mpn ANUTENbHBIX UCMLITAHUSX MPU KOMHATHOW TemnepaTtype pe3ynbTUpyroLme
namepeHusa nposogsat vyepes 100 cyT OT MOMEHTa 3anMBKU UCMbITaTENbHON SSYENKN
pacTBOPOM anekTponuta. MNpomexyTouHbIe N3MEPEHUSA PEKOMEHAYETCS NPOBOAUTL
yepes Kaxable 25 cyT. Ecnm xoTa 6bl B OQHOM SUenKe nepexogHoe COnpoTUBIEHME
MMEET 3Ha4YEeHME MEHbLLIE HOPMATMBHOIO, UCTbITAHUS NPEKpPaLLatoT.

Mpn wmcnbITaHNsX B YCIOBMAX MOBbILLEHHbIX TemnepaTtyp ucnbliTaTenbHble
AYENKN C INEKTPONMTOM MOMELLAT B TepMollkadbl NMocrne 3amepa WUCXOQHOro
3HaveHus1. PesynbTupylowme uamepeHunss nposogaT dvepe3 30 cyT OT Havana
BblAepxKn 0b6pasyoB B TepMoLKady.

Mepen oyepedHbIM ornpegerneHneM nepexoqHOro COMPOTUMBIIEHUSA MOKPbITUS
obpa3ubl HeobxoaMMO  OXnMaguMTb OO  KOMHATHOWM  TemnepaTypbl, npu
HeOoBXOAUMOCTN MOMEHATb PAcTBOP 3NeKTponuTa.

OpauH pas B 10 cyTOK NPOBEPSIIOT YPOBEHD 3MIEKTPONMTA B A4€EnKax 1, nognmeas
AUCTUNIMMPOBAHHY0 BOAY, AO0BOAAT €ro A0 nepBoHavanbHoro. [lonyckaetcs
3aMeHa arieKTponuTa, A9 Yero sYerky npoMbIBalT AUCTUINIMPOBAHHOW BOLOW,
3atem 3anmeatoT ceexuin 3%-Hoin pacteop NaCl.

M1.1.6 O6paboTka pe3ynbTaToB KOHTPOMNA

M1.1.6.1 PacueT cpeaHero 3Ha4yeHus NEPEXOAHOr0 COMPOTMBIEHUS NOKPbITMA R

icp, OM'M 2, Ha Kaxaom obpasLe NpoBoaAT no dopmyrne
S n

B op T Z-Ry ) (Nn.1)
7 =]

rae i - Homep obpasua;

J - HOMep n3MepeHus;
n - KONN4YECTBO M3MEPEHMI Ha i-M obpasLe;

Ry - conpotuBneHwue i-ro obpasua npu j-m nsmepeHum, Owm,

S - nnoLaab KoHTakTa obpasLia c pacTBOPOM, M <, paBHas:



S=mii4, (N.2)

rae d - BHYTPEHHUW QuameTp uunvHapa, M.

_ Y
Ry = = (N.3)
;
roe Ug‘;‘ - NpuUNoXxeHHoe HanpsxkeHne wmexay npoTuBonosioXKHbIM WHEPTHLIM

9MeKTPOAOM 1 MeTanmMYecKomn NOAOXKON i-ro obpasua npu j-Mm nsamepeHuu, B;

fgi.- - TOK, MpOTeKaLWmn Mexay NpoTUBOMOSIOXHBIM UHEPTHLIM 3MEKTPOAOM U
MeTannMyeckon Noanoxkon i-ro obpasua npu j-m nsmepeHuu, A.

M1.6.2 3a 3HayeHMe nepexogHOro COMNPOTUBMEHUS 3aLUMTHOMO MOKPbITUS
NPUHUMAIOT cpefHee apupPMETMHECKOE PE3YNbTaTOB N3MEPEHUIA.

M.1.6.3 TlMokpblTMe CUYMTAOT BblAEPXKaBWMM WUCMbITAHWE, €CninM  BenuvmnHa
NepexogHoro COMPOTUBIIEHUS  3aLLUTHOTNO MOKPbITUSE HE MEHee 3Ha4YeHus,
HOPMUPYEMOTO HaCTOSILLUM CTaHOAPTOM Ha AaHHbIA BUA MOKPbLITUN.

M.1.7 Mo pesynbTatam MUCMbITAHWA COCTaBMAKT MPOTOKOS, KOTOPbIW [OIKEH
coepxarb crefyloLlme CBeAeHNs:

- 4aTy NpoBefeHUs NCNbITaHUS;

- CBeJeHus O 3aBOe-N3roToBuTerne;

- HAMMEHOBaHWe UCNbITLIBAEMOrO 3aLLUMTHOIO NOKPbLITUS;

- TeMnepaTypy UCnblTaHWI;

- AIUTENBbHOCTb UCMbITaHWN,

- Nriowaab KoHTakTa obpasua ¢ pacTBOpoOM;

- HanpskeHne Ha obpasLie Npn U3MepeHuu;

- 3Ha4YeHUs1 NePexoHOro CoMPOTUBIIEHUS NOKPbLITUSA AN Kaxaoro obpasua;

- cpegHee apudMmeTnyeckoe 3HadYeHue nNepexonHoro  COMnpoTUBMEHUA
3alLMTHOrO NOKPbLITUA MO BCEM NaparnnefbHbIM UCMbITaHUSM.

1.2 OnpegerneHne nepexogHoro aNeKTPUYECKOro CONPOTMBIIEHNS HA YOXEHHOM
B rPyHT Tpybonposoge

MeTtog npegHasHadeH [And NPOBEAEHUS FOKanbHOM OUEHKW  3alUMTHOM
CNOCOBOHOCTM MOKPbITUS Ha YIOXEeHHOM B [PYyHT TpybonpoBoge (B MecTax
LypdroBaHust) npu TemnepaTtype cabiwe 0°C.



M1.2.1 CpegcTBa KOHTPONS U BCNoMoraTesibHble YCTPOMCTBa:

- TepaoMMeTp C [AuanasoHoMm uamepeHun ot 1104 po 11014 Om wrm
MEroMmmeTp;

- anekTpoa-6aHOax M3 OLMHKOBAHHOIO CTanbHOro iucta tonuwHon 0,5 mm,
wupuHon 0,4 m, anvHon L, pasHon 11D+0,1, rae D - gnameTp TpyObl;

- MOrioTeHue M3 XronyatoOymaxkHOM TKaHM pa3MepoM He MeHee pasmepa
anekTpoga-6aHaaxa;

- Hatpun cepHokucrbin (Na;SO 4) no[OCT 4166 wnm HaTpUi XIOPUCTbLIN
(NaCl) no FOCT 4233, 3%-Hblln pacTBOp;

- pedektockon wuckposon Tuna KpoHa 1P wnm gpyron ¢ aHanorMyHbiMu
napameTpamu;

- TonuwmHomep nBOro Tuna C MOrpeLHoCTbl0 M3MepeHus: +50 Mkm - ans
nokpbITM TonuwwmHon 4o 1,0 mm; £100 MKM - ANs NOKPbITUIA TonuwwmHon 6onee 1,0
MM;

- npoBoga coegmHuTenbHble no FOCT 6323 unn aHanorM4YHbIE;

- UCTOYHMK MOCTOSIHHOIO TOKa - cuctema anektpudeckmx Garapen no [OCT
2583 unn aHanornyHble ¢ obwmm HanpshxeHnem He meHee 30 B;

- BONbTMETP BbICOKOOMHbIN Tuna 9B-2234 no [OCT 8711;

- munnnamnepmeTpbl no FOCT 8711,

- pesucTop (peocTat) noboro Tuna.

M.2.2 O6pasuybl ANA UCNbITAHWN

M.2.2.1 B ka4yecTBe 06pa3L 0B AN UCMbITAHUA UCMONb3YT HENOCPEACTBEHHO
TPpYyObl, YNOXEHHbIE B IPYHT.

M.2.2.2 KonnyecTBO MCNbITYEMbIX Y4aCTKOB Ha TpybonpoBoae onpegenser
KONMYeCcTBO LUYPdoB.

NM.2.3 MNpoBeneHne namepeHun

M.2.3.1 Tllpu wn3MepeHUM NepexoaHOro 3rIeKTPUYECKOro COMpPOTUBIIEHUA
3alMTHOrO MOKPLITUSE Ha SKCNIyaTUpYLWMXCS NoA3eMHblx TpybonposBogax B
MecTax LypdoBaHUA Ha MOBEPXHOCTb MOKPbITUS TPybonpoBOAa, OYULLEHHYK OT
rpyHTa He MeHee 4em Ha 0,8 M no ero AnuvHe, NO nNepuMETPy HaknagbiBaloT
TKaHeBOe MOfoTeHLUe, CMOYeHHOe 3%-HbIM PacTBOPOM CEPHOKUCHOrO HaTpus, Ha
NonoTeHLEe HaknaablBalOT MeTarrM4eckuin anektpoa-6aHoax WMPUHON HE MeHee
0,4 M 1 NAOTHO CTAMMBaIOT €ro HonTamm UNM PE3NHOBLIMU FIEHTaMM.

M.2.3.2 [Ona WCKMOYEHNS BIMSAHUS MNOBEPXHOCTHOM YTEYKM TOKa 4epes
3arpsi3HEHHY0O UMW YBIA@XHEHHYHD  MOBEPXHOCTb  3aLUMTHOrO  MOKPbITUSA
AOMOSHUTENbHO MO 06€e CTOPOHbI HAaKMaAbIBAT [Ba 3KPaAHMPYOLLMX 3NeKTpoaa-
6aHgaxa wmpuHon He meHee 0,05 M, Tak YTOObI OHM HE KOHTaKTMPOBAaIu C rPyHTOM.

M.2.3.3 Pe3auctopom yctaHaBnmBatoT pabodee HanpsikeHne 30 B n cHumarot
nokasaHusi amnepmeTpa 1 BoribTMETpaA.

[onyckaeTca u3MepsiTb  MEPEXOQHOEe  ANEeKTPUYEeCKoe  COMpoTUBIEHWE
3aLUMTHOrO MOKPLITUS HAa YMNOXEHHbIX B TPYHT TpybonpoBogax MEroMMETPOM,
Hanpuvep mapkn M 1101, npy 3TOM M3MEPEHUs NPOBOASAT, Kak MPMBEOEHO Ha
pucyHke I1.3.

M2.34 Ecmwm npn wypdoBaHM He NpeaycMaTpyBaeTCsl  HapylleHue
LEeNOCTHOCTN 3alUMTHOrO MOKPbITUS (Hanpumep, Ond U3MepeHus aaresuun), TO
KOHTaKT 1 3ambIKalOT HE Ha OrofieHHbIN y4acTOK TPyObl, @ Ha CTanbHOW LUTbIPb,
BOUTBIN B rPYHT psAoM ¢ TpybonpoBoaOM.

1.2.4 O6paboTka pe3ynbTaTtoB UCMbITaHWUI



M.2.4.1 MNMepexogHoe 3aneKTpUYecKoe COMPOTMBIIEHNE 3aLUMTHOIO MOKPbLITUS Ha

HOBbIX TPyBax Rmep.1, OM-M2, BbIMMCTISIOT MO dhopmyre

Frp1 = Fiiyp, (N.4)

roe Rl - NMOKa3aHunA TepaoMMeTpa Ui MerommeTpa, Owm;

Sy - nnowaab anekTpoda-6aHAaXa, VMEOLEro KOHTakT C  3alMTHbIM

MOKPbLITUEM, M <
PucyHok .3 - Cxema namepeHusi nepexoaHoro 3fieKTpnyeckoro

COMpPOTUBIIEHUA 3alUTHOro NOKPbLITUA METOAOM "MOKPOro KOHTakra"
Ha YNOXeHHbIX B FPYHT Tpyb6onpoBoaax (B wypdax)

L] B S et Al R Y
B M St

1
o A

1 - KOHTaKT C Tpybou; 2 - aKpaHupylwme KorbLeBble anekTpoabl-6angaxm; 3 -
KonbLiEBOW anekTpoa-6aHaax; 4 - TkKaHEBOE MOSOTEHUE; 5 - 3almTHOE NOKpbITUE
Tpybbl; 6 - CTeHKa TpyObl; E - NICTOYHMK MOCTOAHHOIO TOKa; R - noTeHuuomeTp; V -
BbICOKOOMHbIW BONIbTMETP; MA - MunnnamnepmeTp

PucyHok 1.3 - Cxema M3MepeHnsi NepexogHoro 3eKTPUYECKOro COnpOTUBNEHNUS
3aLUMTHOrO MOKPbITUS METOAOM "MOKPOro KOHTaKTa" Ha YMOXEHHbIX B TPYHT

Tpybonposoaax (B wypdax)

M.2.4.2 lNepexoqHoe 3NeKTpU4YecKkoe COMNPOTUBMIEHME 3aLUMTHOMO MOKpbITMA R

mep.2 » OM'M 2, Ha yroXeHHbIX B FPyHT TpybonpoBoaax BLIYUCTAIOT Mo dopmyre

Pt
Rrrep.z = = , (Nn.5)
frn:urcp

roe Vmrp - NageHue HanpsbkeHus mexay Tpybonposogom u G6aHaaxom (Mo
nokasaHusM BornbTMeTpa), B;

Imoxp - cvna Toka B Lenu, A;



S, - nnowaab anekTpoda-6aHAaxa, MWMEIOWEro KOHTaKT C  3alMTHbIM

MokpbITEeM TpyGonposoaa, M=.

3awmTHOE MOKPbITUE CUYUTAOT BbIAEPXABLUMM UCMbITAHWS, €CIIM NEPEXOOHOe
3MEKTPUYECKOE COMPOTMBIIEHWE COOTBETCTBYET yKazaHHOMy B Tabmmuax 2 u 3
HacTosILLero cTaHaapTa.

M.2.5 OdopmneHve pesynbLTaToB UCMbITAHWUI

M.2.5.1 PesynbtaTbl UCMbITAHUN ONS HOBbIX Tpyd odopMnaT B Buae
NPOTOKOrIa, B KOTOPOM YKa3blBaloT:

- HaMMeHoBaHWe nNpeanpuUATUS-N3roToBUTENSA N ero agpec;

- HOMep napTum Tpyd C 3aLUTHBIM MOKPLITUEM;

- AaTy U3roToBMeHNs Tpyd C 3aLLMTHBLIM NOKPbITUEM,;

- pesynbTaThl onpeferieHns cpeqHero 3Ha4eHnsi NepexoHOro 3MeKTPUYECKOro
COMPOTMBIIEHUSA 3ALLMTHOIO NOKPbLITUS;

- AOIMKHOCTb, dhaMununio, NOANUCL Nmua, NPoOBOAMBLLETNO UCMbITAHUS;

- 4aTy ucnblTaHU.

1.2.5.2 Pe3ynbratbl U3MepeHnn NepexoqHOro af1eKTPU4ECcKoro ConpoTUBIEHNUs!
3aLUMTHOrO MOKPLITUSA Ha YNOXEHHbIX B FPYHT TPybonpoBoaax 3aHOCAT B NPOTOKOS,
npvBeaeHHbin B 1.2.5.3.

M.2.5.3 ®opma npoToKona oOnpedeneHus nepexogHoro 3MeKTPUYECKOro
COMPOTMBIIEHMSA MOKPbITUA METOAOM "MOKPOro KOHTakTa" Ha YNMOXEHHbIX B IPYHT
TpybonpoBoaax.

HanMeHOoBaHMne opraHn3auunm

MpoTokon
onpeneneHns NnepexoaHoOro 3feKTPUYECKoro ConpoTMBrEeHUs1 NOKPbITUN
MeToA4O0M "MOKPOro KOHTaKTa" Ha yrnoXeHHbIX B FPYHT TpyoonpoBoaax

HanmeHoBaHue pr6OI'IpOBO,EI,a, €ro NPoTAXEeHHOCTb

YyuacTtok Tpyb6onpoBoga (Homep Lwypda)

Tunn KOHCTPYKUUA 3alLMTHOIO NOKPbITUA



Hata || Homep || QuameTp || MNageHune Cuna || MNnowagb 3Ha4yeHune
Wwypdoa || TpyObl, || HaNpsbkeHUst || Toka || anekTpoaa- nepexogHoro
M (no B OaHpaxa, 3MEKTPUYECKOro
NoKa3aHUsAM || Lenu || KOHTaKTMPYHOLLETO || CONPOTUBEHNS

BONIbTMETpA) Inonp || © TPYBO7 S, w2 || MoKPeITHS

mep, B A RI[EPE, ()l\/||\/|:2

I'Iepexop,Hoe ANIEKTPUYECKOE CONMpOTUBIIEHNE MOKPbLITUA pr6OI'IpOBOD,a

COOTBETCTBYET, HE COOTBETCTBYET TPEOYEMOMY 3HAUYEHMIO

[AOIDKHOCTb nua, nMYyHas pacLuMgpoBKa
NPOBOAMBLLETO N3MEPEHUS nognucb nognucu

NMpunoxeHune P (o6s3aTtenbHoe). OnpepeneHue
COMPOTUBJIEHNSA 3aLLNTHOIO NOKPbITUSA
BOABNIMBaHUIO (NeHeTpauun)

Mpunoxexue P
(ob6sa3aTenbHoe)

P.1 CywHocTb MeToda 3aknoyaeTcsi B OnpeaeneHuyM  ConpoTUBIIEHMS
3alMTHOrO MOKPbLITUS BAaBMMBaHUIO (MEHETPaLWUM) NyTemM WU3MEPEHUst yOuHbI
MPOHVKHOBEHMS] METanfIM4yeckoro CTepXKHs MoA4 BO3OEWCTBMEM CTaTUYECKOW

Harpy3ku H/mm 2 B TeueHne 24 u.

P.2 TpeboBaHus k obpasuam



P.2.1 O6pasuyamu ans ucnbiTaHUN ABNAAIOTCS:

- 00pa3suybl, Bblpe3aHHble U3 Tpyd C 3aWMTHLIM MOKPbITUEM, UM 0BpasLbl-
cBuaeteny;

- 06pasubl, BblpybrnieHHble u3 cBobogHoro (6e3 amoKCMAHOro npanmepa u
agresvoHHOro  MOACKOS)  Crosi  3KCTPYAUPOBAHHOrO  Tepmonracta UM
OTBEPKOEHHOIO TEPMOPEAKTUBHOIO MaTepuarna;

- MAacTWHbl TOMWWHOW HE MeHee 2 MM, M3 NPEeCCOBAHHOIO WU3OMALWMOHHOIO
maTepuana no [OCT 16336 (B criydae nonmMaTureHoBbIX kKomnosunuun) n no FOCT
26996 (B cnyyae MOMMNPOMNUIIEHOBbLIX KOMMO3ULMIK), OONYCKATCA B Clyyae
MCNbITAHUS NCXOL4HOMO U30MALMOHHOIO MaTepuana.

P.2.2 PekomeHnayemble pasmepbl 06pa3yoB 35x 35 MMm.
P.2.3 KonnyecTBO napannenbHbix 06 pa3yoB AOMMKHO ObiTb HE MEHEE TpeX.

P.24 K wucnbiTaHuam pgonyckawTcs obpasubl € 3alMTHbIM - MOKPbITUEM,
NMEIOLLMM MafKyto POBHYHO MOBEPXHOCTL 6e3 B3AYTWIN, CKOMOB, TPELLWMH, PaKOBWH U
APYrvX AedeKToB.

P.3 Cpenctea KOHTpOMA 1 BCnomoraTesbHble YCTPOUCTBA:

- TepMmowkKad WM XMOKOCTHbIN TepMocTaT C TOYHOCTbI perynMpoBaHus
TemnepaTtypbl +2°C;

- MEHETPOMETP, OCHALLEHHbIN [OaTYMKOM CMELLUEHMSI C  MOrPELLHOCTbIO
namepeHun He 6onee 0,01 mm;

- CTEpXeHb C UMWIMHAPUYECKUM HaKOHeYHukom guameTtpom (1,810,1) mm c

MMOCKMM OCHOBaHMeM (nnowiaabio 2,5 Mm <) obuei maccoit (250+20) r;

- [ONOSMHUTESNBbHBIN rPpy3 Maccomn (2250+£50) r;

- Yacbl MexXaHU4ecKue;

- TennoHocuTenb AN9 >KMOAKOCTHOMO TepmocTaTa: CUMMKOHOBOE Macro
(normmmeTuncunokcaHoBast xmgkoctsb) "TIMC-10" wvnn guctunnmpoBaHHas BoAa,
pacTBop rmuuepuHa B Boge (B nponopuun 1:1);

- CMPT 3TUNOBbIN TexHMYeckm no FOCT 17299.

P.4 MNogrotoBka K ncnblTaHUO

P.4.1 O6pa3subl MCMbITbIBAOT HE paHee 4YeMm yepe3 16 4 nocne npeccoBaHus
NN HaHECEHMS MOKPbITUS.

P.4.2 YctaHaBnuBaloT obpasel, Ha MeTannM4yeckoe 0OCHoBaHME NeHETPOMETpa 1
BblAEPXMBAIOT NMpU TeMnepaType UCnbITaHWsA B TedeHne 60 MuH.

P.5 lNpoBegeHne ncnblTaHnin

P.5.1 Ha ncnbiTyembin obpasew, onyckarT MeTariM4ecKkni CTepxeHb 1 yepes 5
C Ha MHOMKaTope YCTaHaBMMBAIOT HyNeBOe 3Ha4YeHue, nocre Yyero ob6asnsaoT rpys
maccon 2250 r. Ecnm noBepxHOCTb OOpa3ua MMEEeT KPUBM3HY, TO CTEpPXEeHb
criegyeT ycTaHaBnmMBaTb Ha obpasel, Tak, YToObl Urna onyckanacb Ha obpasyoLLyto
TIMHVIO LUINIMHOPUYECKOM NMOBEPXHOCTM.

P.5.2 Yepes 24 4 cHMMaIOT CO LUKamnbl AaTyMKa CMELLEHMS NOKa3aHue rnybuHbl
BOaBNMBaHUA ¢ To4HOCTbIO 4o 0,01 MMm.

P.5.3 lNpoBoaAT Tpu napannenbHbIX UCMbITaHUS.

P.6 O6paboTka pe3ynbTaToB UCMbITaHWUI
BennunHy rmy6uvHbl BOaBnMBaHus NpeacTaBnsitoT B abCOMOTHOM M NPOL,EHTHOM
BbIPAXEHWM - OTHOLLEHMWE YO MHbI BAABNMBAHWUS K UCXOLHOW TOMLLMHE NOKPbLITUS.



P.6.1 PacueT cpegHero 3HayeHuss rnybuHbl BAa@BNMBaHUA Pcp, MM, O
napannenbHbix 06pa3sL 0B OCYLLECTBAT Mo hopmyne

N

]
Pcp=;_2'iﬁ’-, (P.1)
=

rae P; - 3HadyeHue rmybuvHbl BOaBnMBaHus Ans i-ro obpasua, Mu;
N - KONMYECTBO MUCMbITaHHbIX 06pas3LLoB.

P.6.2 Pacyer cpegHero 3Ha4YeHUss MNPOLIEHTHOrO OTHOLUEHUSI  TNyOuHbI

BABMMBAHNA K UCXO[HOMN TOMNLLMHE NOKPBLITUA Pyt , %, NPOBOAAT No hopmyne

127
Py = ;ZE. 100, (P.2)

i=
rae P; - 3HayeHue rmybuvHbl BOaBnmMBaHus Ans i-ro obpasua, Mu;

T; - TONWMHA MOKPbITUSA i-ro obpasua, MM;
N - KONMMYECTBO UCTIbITaHHBIX 06Pa3LLoB.

P.6.3 COI'IpOTI/IBJ'IeHI/Ie 3alLMTHOIoO nNOKpPbITUA BAaABJ/IMBAHUIO OLEHMBAKOT Kak
yaoosneTBoputesribHoe, eclinm  cpegHee 3Ha4deHue FJ'Iy6VIHbI BOaBNMBaHMA He
npesblilLaeT HOPMaTMBHOINO 3HaAYEeHUs. an/I HeyOOoBJIETBOPUTEIIBHOM pe3yribTaTte
ncnbiTaHnAa nNpoBOAAT Ha YABOEHHOM KOJIn4ecTBe O6pa3LI,OB. PGSyﬂbTaTbl
NOBTOPHbIX UCNbITAHUA CYUTAIOT OKOHYaTENbHBIMN.

P.7 Mo pesynbratam UCMbITaHWA COCTaBASKOT MPOTOKOS, KOTOPbIN [OIPKEH
coaepxatb criegylolme cBeLeHNs:

- AaTy NpoBegeHNs UCMNbITAHUS;

- HAMMEHOBaHWE UCNbITbIBAEMOIO 3aLLMTHOMO NOKPbLITUS;

- CBeeHVs O 3aBO4Ee-U3roTOBUTENE;

- HoMepa 06pa3LoB 1 UX pas3Mepbl;

- TeMnepaTypy UCnbITaHus;

- TONWMHY UCMbITbIBAEMOro obpasua NoKpbITHS;

- mMybuHy BOaBnMBaHWS;

- OTHOLLEHWE rNyOuHbI BAABNMBaHMSA K UCXOAHOM TOMWMHE NOKPbLITHS.

NMpunoxeHune C (pekomeHayemoe).
OnpeaeneHne CTOMKOCTU 3aWMUTHOrIO
NOKPbITUA K TEPMOLIMKITMPOBAHUIO

MpunoxeHue C
(pekomeHgyemoe)

C.1 UcnbiTaHne 3akntodaeTcsa B onpeaesieHnM CTOMKOCTU 3alMTHBLIX MOKPbITUIA
K LMKIMYECKMM TEPMUYECKUM BO3AENCTBMAM B AMana3oHe TemnepaTtyp OT MUHYC
(50+3) oo (20+5)°C un ot muHyc (60+3) oo (20+5)°C.

C.2 TpeboBaHus k obpasuam



C.21 O6pasuamy AOnNs uUCMbITaHUM SABNAOTCA o0b6pasubl, Bblpe3aHHble U3
M3LEnMn C HapyXHbIM 3aWMTHBIM MOKPbITUEM C MWHUMArbHbIM MeperpeBoM U
NoBpeXaeHeM NOKpbITUs, Unn obpasLbl-ceuaeTtenu. [Npu nsrotosneHun obpasLos
He JonycKaeTcs HarpeB NOKpbITMS 4o TeMmnepaTypbl 6onee 80°C.

C.2.2 PekomeHnayemble pasmepbl obpasyos (100-150)x (100-150) mm.

C.2.3 KomnmyectBOo napannenbHbiXx 00pa3uoB Ana  3adaHHbIX  YCroBUMA
UCMbITaHUA OOSTKHO ObITb HE MEHEE TpeX.

C.2.4 BHewHwun BMAO, TOMWMHA WM AN3NEKTPUYECKAs CMMOLWHOCTb MOKPbLITUS
AOIMKHbl  COOTBETCTBOBAaTb HOPMaTUBHbIM TpeboBaHMAM, MNpeabsBrsSseMbIM K
AaHHOMY Tuny NOoKpbITM. O6pasubl ¢ AedeKTaMmy NOKPbITUS HE UCTIbITLIBAKOTCS.

C.3 CpepcTBa KOHTpOMSA 1 BCNomoraTesibHble YCTPOUCTBA:

- HU3KoTeMnepaTypHas kamepa, obecrneyvBaroLasa nogaepxaHve TemnepaTypbl
MuHyc (60+3)°C ¢ TouHoCTbIO £3°C;

- eMKOCTb C KPbILUKOW AN BblAepkn obpasLoB B Boge, paboynm ob6beMom He
MeHee 5 n;

- BOOa TeXHU4YecKas;

- CMPT 3TUNoBbIN TexHudeckmn no FOCT 17299.

C.4 MNopgroTtoBKa K NPOBEAEHMIO KOHTPOTA

Topubl 06pa3yoB A0MKHbI ObITb CBOBOAHBLI OT NOKPLITUSA. MMOKpPLITUE Ha TopLax
yOansaloT HanUbHUKOM, HaxkaadHou Oymaron, LwnimdoBanbHONM MaLLMHKOM Tak,
4yTO6bI HbINa BUAHA rpaHvLa pasgena "MeTanm - NoKpbiTue".

Topubl 06pa3LoB C NOKPbITUEM 06E3XMPUBAIOT 3TUIOBLIM CIMPTOM.

K ucnbiTaHuam gonyckaroTca obpasubl 6€3 oTcravBaHus NOKPbITUSA Ha Topuax.

C.5 lNopsipok KOHTpons

C.5.1 O6pasuybl noaBepratoT UCMbITaHNSAM NO CeayLeMy PEXUMY:

- 8 4 BbigEPXKKM Npu Temnepatype MyHyc (50+£3)°C unm muHyc (60+3)°C;

- 15 4 Bblgepxkn B Boge npu temnepartype (20+5)°C;

- 14 cywWwKKn Ha Bo3ayxe nNpu KOMHaTHon Temnepatype (20+5)°C.

O6pasubl noMmew@awT B Kpuokamepy C 3afaHHOW TemnepaTypon: MUHYC
(50£3)°C mvrm muHyc (60+3)°C. Yepes 8 4 Bblaepxku obpasubl nepemeLLarnT B
eMKOCTb C BOgon, wumetowen Ttemnepatypy (20+5)°C, v BbloepXuBalOT npu
KOMHaTHOW TemnepaType B TedeHne 15 u.

C.5.2 OO6pasubl yknagblBaldT B €MKOCTb Takmm obpasom, 4ToObl TOpLbI
06pa3L0B OblfM OTKPbITHI A4S 4OCTYNa BOAbI, MPY 3TOM pa3peLlaeTcs yknaabiBaTbh
obpasubl Apyr Ha apyra.

EmkocTb ¢ obpasuamu 3anmBaloT BOOOW Tak, 4TobObl ypoBeHb BoAbl Obin
npubnmautenbHo Ha 10 cm Bbile NMOBEPXHOCTM 00pasuoB, M UKCUPYIOT BpeMs
Ha4varna ucnbITaHUNA.

C.5.3 3arem o6pa3subl u3BnekawT W3 BOAbl, yAANAlT C WX MOBEPXHOCTU
uNbLTpoBaHHOM Gymaroin Brnary v BblAEPKMBAKOT NpYM KOMHATHOM TemnepaTtype B
TeyeHve 1 u.

C.5.4 Tpu oTCcyTCTBMM OTCNamMBaHUS U PacTPEeCKMBaHMSA MOKPbITMA 06pasubl
BHOBb MOrpPy>alT B Kpuokamepy, M UMKN noBTOpsoT. [lonHoe wucnbiTaHne
coctaBndet 10 UMKOB.



C.6 OueHka pe3ynbTaTtoB KOHTPOSS

O6pasel cuuTaeTcs BblOEPKABLUMM MUCMbiTaHMe, ecrnim 6e3 npuBreYeHus
yBENMYUTENBbHBLIX CPeaCTB He HabngaeTcs KpaeBoro OTCraMBaHUSA 3alMTHOMO
nokpbITKA nocne 10 ynKnos.

C.7 To pesynbTatam MWCMbITaHUA COCTaBMAT MPOTOKOS, KOTOPbIN OOSDkeH
codepxarb creyloLme cBefeHNs:

- 4aTy NnpoBefeHUs NCMNbITaHUS;

- HAaMMEHOBaHWE UCMbITLIBAEMOrO 3aLLMTHOIO NMOKPLITUS,

- CBeeHns O 3aBOAe-U3roToBUTENE;

- pa3Mepbl U KONMYECTBO UCMbITaHHbIX 06pa3LioB;

- TemnepaTypHbI ANanas3oH UCMNbITaHUS;

- KONMMYeCcTBO UWKMNOB 6e3 oOTcrnamBaHUs W pacTpecKMBaHUS 3aLUMTHOTO
MOKPbITUA ANSA Kaxgoro obpasua;

- W3MEeHeHMe BHellHero Buaa 3aWMTHOrO MOKPbLITUA (HanuMuue/oTCyTCTBME
TPEeLWH 1 OTCnanBaHns NOKpbITUS OT MeTanmna).

NMpunoxeHune T (cnpaBo4Hoe). OnpeaeneHue
CTOMKOCTM 3aLUTHOIO NOKPbITUA K
TepMOCTapeHUIo

Mpunoxenue T
(cnpaBo4HoE)

T.1 VcnbiTaHne 3aknoyaeTcsi B HENPEPbLIBHOW BblAEPXKE NOKPbLITUS B YCIOBUSX
NOBbILLEHHOW TemMnepaTypbl.

CTOMKOCTb MOKPbITUS K TEPMOCTapeHuUo onpeaensatT Mo U3MEHEHUIO
nokasartena Tekydectn pacnnasa ([1TP) Tepmonnacta wwumnm MU3MEHEHUIO
OTHOCUTENBHOMO YANMHEHUSA MPU pa3pbiBe OTCHOEHHONO MOKPbITUS B pesyrnbrare
BblAEPXKM Ha BO34yXe NpW MOBbILLEHHbLIX TeMNepaTypax.

T.2 TpeboBaHus k obpasLam

T.2.1 O6pasuamu Ana ucnbiTaHUn sBRAOTCS obpasubl, BblpybreHHble wu3
ceBoboaHoro (6e3 anokcuMgHOro npaviMepa W aare3vMoHHOro MNoACros) Cros
3KCTpyaMpoBaHHoro tepmonsiacta B suge "nmonatok" - tun 1 no[OCT 11262 c
AnvHon paboyen vactu (33+1) mm n wmpuHon (6,0£0,4) MM C MCNOMb30BaHMEM
cTaHgapTHoro Hoxa. O6pasubl Bblpe3alnTcs BOOSb SKCTPY3umn TepMonriacTa.

B cnyyae ucnbiTaHMs WMCXOQHOrO WM3OMALMOHHOINO MaTtepuana [gornyckaetcs
n3rotaenmMBaTb MMacTUHbl TOMWMHON He MeHee 2 MM npeccoBaHneMm no [OCT
16336 (B criydae nonmmaTtuneHosbix komnosvumi) u no [OCT 26996 (B cnyyae
NONMMMNPOMNUIIEHOBbLIX KOMMO3ULWIA).

T.2.2 MNoBepXHOCTL U Kpasi 06pa3LoB AOMKHbI ObITb POBHBIMK, rMagkumn, 6e3
PaKOBWH, TPELLWH 1 Apyrnx AedeKTOB, BUANMbIX HEBOOPY>KEHHbLIM [Ma30M.

T.2.3 KonnyecTBO napannesnbHbix 06pa3yoB AOIMKHO ObiTb HE MeHee NATW.



T.3 CpepncTBa KOHTPOSS U BCNoMoraTerbHble YCTPOUCTBa:

- TepMoLLKad ¢ paboyen Temnepatypon 4o 150°C 1 TOYHOCTbLIO perynmpoBaHus
Temnepatypbl +3°C;

- BbIpyOHOW npecc;

- BbIpyOHOM HOX ANst u3roToBneHus obpasyos Tuna 1 no FOCT 11262;

- paspblBHas MalmHa Ans NpoBedeHUs WUCMbITaHWA Ha YANMHEHWE C
NOrpeLUHOCTbI0 N3MepeHus He 6onee +1%;

- cnunpT atunosbi no FOCT 17299;

- 3KCTPY3MOHHbBIV NriacToMeTp ana onpenenenns MNTP.

T.4 NogroToBka K NPoBeEHUIO KOHTPOSA

[na npoBeaeHWss UCMNbITAHWM T[OTOBAT HECKOSMbKO MapTui o0pa3uoB B
KOnM4ecTBe He MeHee NATU B Kaxgon. KonmdecTtBo naptum obpasuoB paBHO
KONMMYECTBY PEXMMOB WCMbITAHWA Ha AaHHbIA TUM MNOKPbITUA. [ononHUTensHas
naptTmss 00pa3yoB He MOABEepraeTcs TemnepaTypHOMy BO3AEUCTBUO U
npeaHasHaveHa ansa onpeneneHnst UICXoAHbIX XapakTEPUCTUK MOKPbITUS.

Mepen wvcnbiTaHvem obpasubl OYULLAIOT BETOLLBK, CMOYEHHOW B 3TUIOBOM
cnupre.

T.5 NMopsagok KOHTpos

M.5.1* O6pa3subl NomMelalT B TepMmowKad, rae nogseprarT HenpepbiBHOMY
TeMmnepaTypHOMy BO3JeNCTBMIO. Temnepatypa W AOfMTENbHOCTb  UCMbITaHUA
pernaMmeHTUpytTCs HOPMaTUBHLIMU TPEBOBaHNSAMM K UCMbITbIBAEMOMY 3aLLUTHOMY
MOKPbLITHIO.

* BepositTHO owmbka opurmHana. Crnegyet uutate: T.5.1. - [pumevanue
nsrotosutensa 6a3bl aHHbIX.

T.5.2 Mo oOKOH4YaHUM TemnepaTypHOro BO3AENCTBUSA, Mepen onpegereHvemM
OTHOCUTENbHOIO yAnuMHeHus npwu paspbiBe un [1TP, obpasubl Heobxogumo
KOHOUUMOHMpoBaTb B ycroBuax TemnepaTypbl (20+5)°C u  oTHOCUTENbHOM
BnaxHocTn Bo3ayxa ot 30% ao 80% B TeveHue 24 .

T.5.3 OnpepeneHve OTHOCUTEMbHOIO YAMNMHEHUS NpWU paspbiBe CBOOOAHOMO
cnosa nokpbltua nposogAatr no[OCT 11262 Ha paspbiBHOW MalumHe npwu
Temnepatype (20+5)°C M cKopocTM pacTsbkeHuss obpasuoB cormacHo 7.19.
Onpenenenne [MTP 3awmtHOro nokpbitns nposogutca no [OCT 11645 Ha
9KCTPY3NOHHOM NfiacToMeTpe.

T.5.4 Ycnosus onpegerneHus 0THOCUTENbHOrO yarvMHeHusa npu paspbeiese u [N1TP
MOKPLITUA  MOCNe  TemnepaTtypHOro BO3AEUCTBUS  WOEHTUYHbI  YCIOBUSM
onpeaeneHns CXoOHbIX XapakTEePUCTHUK.

T.6 O6paboTka pe3ynbTaToB KOHTPOSS

T.6.1 A'3MeHeHne OTHOCUTESNBHOMO YASIMHEHMS NMpU paspbiBe CBOBOAHOrO Criost
NoKpbITUSA 4 L, %, BEIYNCASIOT NO hopmMyre

&.L:’fﬂi'%’fi-ma, (T.1)

roe L|:| - UICXO0OQHOE OTHOCUTErIbHOE yaJIMHEHNE MNpu pa3pbliBe, %;



L, - oTHoCMTenbHOe yAnMHEHVE NPy pa3pbiBe Nocre TepMocTapernst, %.

M.6.2* 3ameHenme MNTP Tepmonnacta & 1TP, %, paccunTbiBalOT No dopmyne

* BepositTHo owmbka opurmHana. Cregyet uutath: T1.6.2. - [lpumedvaHue
nsrotoButensa 6asbl 4aHHbIX.
MTTP = ITH - ITH 100 (T.2)
IITH, ’

rae lNTPp - ncxogHein MTP TepmonnacTa, /10 MuH;

[1TP, - TTP TepmonnacTa nocne TepmoctapeHus, /10 MuH.

T.6.3 3awmTHOE NOKPbITUE CYUTAETCA BblAEPKABLLUMM UCTbITAHWE HA CTOMKOCTb
K TEPMOOKUCINUTENBHOMY CTapEHMUIO, ECIN N3MEHEHNE OTHOCUTENBHOIO YASMHEHNUS
npu paspbiBe uunn nameHeHve MNMTP nocne BblAEpXKU B YCIOBUSX MOBbILLEHHbIX
TemnepaTyp He NpPeBbIAaT 3HAa4YEHUIN, HOPMUPYEMbIX HACTOSILLWMM CTaHO4APTOM Ha
AaHHbIN BN, NOKPbITUNA.

T.7 Tlo pesynbtatam UCNbITAHWA COCTaBMIAOT MPOTOKOS, KOTOPbIN [OOSTKEH
cogepxatb creaylolme cBegeHuns:

- AaTy NpoBefEHUS UCTNbITaHUS;

- HAMMEHOBaHME UCMNbITbIBAEMOrO 3aLLMTHOIO NOKPLITUS;

- CBEIEHUS O 3aBOAE-U3rOTOBUTENE;

- pa3mepbl U Konn4yecTtBo 0bpasLoB;

- TemnepaTypy UCMbITaHUS;

- OJIMTENbHOCTb UCMbITAHWS,

- TOMNWMHY UCMbITbIBAEMOro obpasua 3aLMTHOro NOKPbITUS;

- UICXOQ4HOE OTHOCUTESNbHOE YASTMHEHWE MPU pa3pbiBe;

- OTHOCUTENBHOE YASMHEHME NPU pa3pbliBe NOCe TEPMOCTapeHNs;

- ucxogHbin MNTP TepmonnacTa;

- TP TepmonnacTa nocrie TepMoCTapeHWs;

- nameHeHue MNTP B pe3ynbTaTe TepMOCTapeHns;

- W3MEHEeHMe OTHOCUTENBbHOro YASMHEHUS MNpU paspbiBe B pesynbrarte
TEPMOCTapEHUS;

- HabnNgaemMoe M3MEHEHME BHELLHENO BUAA 3aLLMTHOIO MOKPbITUS.

NMpunoxeHue Y (pekomeHayemoe).
OnpepeneHne 3NacTM4HOCTU 3aLLUTHOIO
NOKPbITUA (UCNbITaHUE Ha N3rmod)

MpunoxeHue Y
(pexkomeHgyemoe)

Y.1 WcnblTaHme Ha u3rMb No3BONSIET OLEHUTb CMOocOOHOCTb 3alUMTHOro
MOKPbLITUS  MPOTUMBOCTOATb  paspyLUeHUo npu  gedopmauun  MeTanmyecKkomn
MOLSMIOXKKM W 3aKMYaeTcsa B NpoBedeHun u3rmba obpasua BOKpyr OonpaBku C
MOMOLLHO pa3pbiBHOM MaLLMHbI U Npecca.

Y.2 TpeboBaHus k obpasuam



Y.2.1 WcnbiTaHns NpoBOASATCA Ha obpasuax-cBugetensx, npeacTaBnsioLLmx
cobon  mMmeTanmuyeckume  nnacTuHbl  pasmepamun  (250-300)x(30-50) mm
(HOpMUpYeTCA HEXeCTKO) U TOMLLMHOW NOASIONKN 6 MM C HaHECEHHbIM 3aLLMTHBIM
MNOKpbITMEM, UNM Ha obpasuax, BbIpe3aHHbIX W3 W30MMPOBAHHOMO W3aAenus
XorogHon peskon, pasmepamu 350:x50 MM (HOPMUPYETCS HEXECTKO), ANMHHON
CTOPOHOW B HanpaBfeHun ocu Tpyobl.

Y.2.2 [MoBEPXHOCTb 3aLMTHOrO MOKPbITUA 00pa3LoB [OiPkHA ObiTb POBHOWM,
rmagkon, 6e3 pakoBWH, TPeWwMH W Opyrnx OedekToB, BUAUMBIX HEBOOPYKEHHbLIM
rmasom. Kpas ob6pasuoB OOmKHbl ObiTb POBHbIMM M MagkuMmm 6e3 npusHakos
KpaeBoro oTcnavMBaHusi NOKPbITHS.

Y.2.3 KonumyecTtBO napannenbHbiX 00pa3uoB And  3a4aHHbIX  YCrOBUN
NCMbITAHUA OOITKHO ObITb HE MEHEE TPEX.

Y.3 Cpencrsa KOHTPOSS M BCNoMoraTerbHble YCTPOUCTBa:

- pa3pbIiBHas MawWMHa U ruapaBnnyeckui (MHEBMaTUYECKM) Npecc;
- onpaska Ans nu3rmba;

- CeKyHOomep.

Y .4 [NogroToBka K NpoBeaeHUI0 KOHTPOSA

WMcnbiTaHua npoogatcs npu temneparype (20+5)°C.

OnameTp onpaBkn ana msrmba obpasuoB-cBMAETENEN AOMKEH COCTaBMATb
(59415) mm.

OnvHa gyrm onpaBkM [JofkHA cocTaenaTb (225+25) MM (HopmumpyeTtcs
HEXeCTKO).

Y.5 lNopsagok KoHTpons

O6paseL, C 3aWMTHBIM MOKPLITUEM NOMELLAETCA Ha ONopbl HEU3ONMPOBAHHOM
YacTbl0 B CTOPOHY OMpaBKM W nogBepraeTcs u3rmby BOKPYr OnpaBkuM Mpu
Temnepatype (20+5)°C. Bpemsa ucnbitaHun - He 6onee 30 cek. Obpasel crnegyet
nsrmbatb 0O Tex nop, noka BCS ero NoBepxHOCTb He ByaeT conpukacaTtbCs C
NMOBEPXHOCTLIO OMpPaBKM.

Y .6 OueHka pe3ynbTaToB KOHTPOSS

3awmMTHOE MOKPbITUE CYUTAETCSA BblAEPXKABLUMM WCMNbITaHWE, €cnvM nocne
npoBegeHnss wusrmba Ha 3aWmMTHOM MOKPbITUM He HabnogaetTcs BUAUMBIX
NPU3HAKOB pPacTpPeCcKMBaHWUA, OTCIIOEHUI UM MUKPOOTBEPCTUN.

Y.7 Tlo pesynbTraTaM WCMbITAHUA COCTaBMAKT MPOTOKOS, KOTOPbIN [OOSDKEH
cogepxatb creayrolwme cBegeHuns:

- JaTy NpoBefeHNs UCTbITaHus;

- HAMMEHOBaHME UCMNbITbIBAEMOrO 3aLLMTHOIO NOKPLITUS;

- CBEIEHUS O 3aBOAE-U3rOTOBUTENE;

- pasmepbl U KONMYECTBO UCMbITaHHbIX 0O6pa3L0B;

- Habniogaemoe M3MEHEHMe BHELWHEro Buaa 3aWMTHOTO  MOKPbITUSA
(Hanu4yne/oTcyTcTBYE NPU3HaKoB pacTpecKknBaHun, OTCNOEHUN nnm
MUKPOOTBEPCTUN).

NMpunoxeHune ® (cnpaBo4yHoe). OnpegeneHue
CTOMKOCTU 3aLUTHOIO NOKPbITUA K
npopesaHunio

MpunoxeHve ®
(cnpaBoyHoE)



®.1 MeToq npeaHasHaveH Anst onpeaesnieHns CTOMKOCTU 3alMTHOMO NOKPbITUS K
Npope3aHnio Mpu MEePEMELLEHMN CTaHOAPTHOrO KOHYCHOro pesua, K KOTOpOoMy
NpuUnoXeHa cTaTnyeckas Harpyska, no NOBEPXHOCTU MOKPbITUS.

®.2 TpeboBaHua k obpasuam

®.2.1 Obpasuamum onsa UcnbiTaHUA ABNAOTCS dyparMeHTbl (KapTbl), Bblpe3aHHble
n3 Tpyb C 3aWMTHBIM NOKPbITUEM. PekomeHayemble pa3mepbl obpasuos - 70 :x 120
MM, BbINUMEHHbIE ASIMHHOM CTOPOHON BAOMb OCK TPYObI.

®.2.2 lNMoBepxHOCTb 06pa3uoB AO/imkHA OblITb POBHOWM, Magkon, 6e3 pakoBWH,
TPewwH 1 apyrmx AedeKkToB, BUANMbIX HEBOOPYKEHHbBIM 11a30M.

®.2.3 KonnyecTBO napannenbHbiXx 00pa3uoB And  3a4aHHbIX  YCrOBUM
NCNbITAHUA JOIMKHO ObITb HE MEHee LLeCcTN.

@.3 CpeacTtBa KOHTPOMSA 1 BCNoMoraTesibHble YCTPOUCTBA:

a) ucnblTatenbHasa ycTaHoBKka (Cxema npvBegeHa Ha pucyHke @.1), B cocTtaBe
KOTOPOW OOIPKHO BbITh crneaytoLlee o6opyaoBaHue:

1) KOHYCHbIN pe3el, C rMaakum TBEPAOCNIaBHbIM HAKOHEYHUKOM - MHOEHTOPOM
pasMepamMu corracHo pucyHky @.2, teepgocTbio He meHee HRC 60;

2) CbeMHbI Tpy3 Maccon, onpegeneHHon ¢ TodHocTbrio (1+0,01) kr (Habop
rpysoB gorkeH obecneumBatb maccol (40+0,4) kr u (50£0,5) kr);

3) perynupyembiin NpMBo4 ANs NepemMeLleHnst nnatgopMbl ¢ 06pasyom;
6) ToNWMHOMEpP C TOYHOCTbIO n3MepeHun £5%;

B) npubop Ans uamepeHuss rmybuHbl kaHaBoK (rrybuHOMEep) C MOorpeLLHoOCTbHO
namepeHun He 6onee 0,01 Mm.

@.4 MogroToBka K NPOBEAEHNIO KOHTPOSIA

Mepea HavanoMm WCnbITaHUA HEOBXOAMMO OCMOTPETb Kaxabii obpasel u
ybeauTbCcsl B OTCYTCTBMM OEeEKTOB.

Ha kaxgom o6pasuye HameTuTb, He Hapylas 3aWmTHOro MOKPbITUS,
npegnonaraemMble JMHUXM Npope3aHnst MNOKPbITUA ASMHOM He MeHee 80 MMm.
M3meputb TOMWMHY MOKPbITUS B LIECTM TOYKaxX Kaxgoro obpasua Ha JNMHUK
nocneayloLwero BbINOSIHEHNsSI Npope3a.

PucyHok @.1 - [IpyHuMnmanbHasa cxema yCTaHOBKU Ha npope3aHue

' \ e P \




1 - ocHOBaHwe; 2 - nogBwkHasa nnatdgopma; 3 - obpasel ¢ NOKPbITUEM; 4 - CbEMHbIN
rpy3s; 5 - KOHyCHbIN peseL; 6 - dmkcaTopbl 06pasua; 7 - perynupyemMbin npnsog,

PucyHok @.1 - MpuHumnuanbHasa cxema yCTaHOBKWM Ha npopesaHue

PucyHok @.2 - Paamepbl pe3ua Ans BbINOJIHEHUA Npope3aHus

0.5 = 45" 14°

P64

50 = 1

PucyHok @.2 - Pasmepb! pesua ans BbIMONHEHMSA Npope3aHns

@.5 lNopsaok KoHTpons

McnbiTannsa nposoaat npu temnepatype (20+5)°C.

3akpenutb obpasel, C 3alMTHLIM MOKPbLITUEM B UCMbITATENBHOW YCTAHOBKE U
NpUNoXmTb TPebyeMyto Harpy3ky Ha KOHYCHbIA pes3el, Takum obpa3om, 4ToObl
pesel pacnonararcsi B Ha4arne pa3meyeHHON NMMHUN OBVKEHUS.

YCTaHOBUTb CKOPOCTb ABWXKEHWst obpas3ua wunm KOHycHoro pesua (250+5)
MM/MUH. BKIloYMTb NpUBOA U BbINOSHUTL NPOPES.

OnpepenmTb rMybuHy nNpope3aHuss 3alMTHOrO MOKPbITUSE C  MOMOLLBHO
rmybMHOMepa He MeHee, YeM B LUECTM TOYKaxX, paBHOMEPHO pacrpedeneHHbIX Mo
ANVMHE Kaxaon oOpasoBaBLUENCA KaHaBKM, a TaKkKe B MeCTaX, Bbl3blBaOLLMX
COMHeHusi. 3a pesynbraT MUCMbITaHWA Ha ofgHOM obpasue  npuHUMarloT
cpegHeapudMeTNYeCKoe 3Ha4YEHNE HE MEHEE YEM LLECTU U3MEPEHMN.

@.6 ObpaboTka pe3synbTaToB KOHTPOJIS

®.6.1 PacueT cpeaHero 3HadeHus rmybuHbl Npopes3aHus Pey, MM, AN rpynnbl
napannenbHbix 06pasLoB NPoBOAAT MO hopmyrie

Pcp=_z-ﬁ!, (®.1)

roe P; - 3HaYeHue rnyburHbl Npope3aHns ans i-ro obpasua, Mwm;
N - KONMMYECTBO MCMbITaHHbIX 06Pa3LIoB.

$.6.2 3a pesynbtaT  CTOWKOCTW K npope3aHnto NPUHUMAIOT
cpegHeapudMeTMYeCKoe 3HadeHne [NyOuHbl Npope3aHusi He MeHee LUECTU
o6pa3suos.



®.7 Mo pesynbtaTam WCNbITAHUA COCTaBMAKOT MPOTOKOS, KOTOPbIA [OIKEH
coaepxarb crefyloLme cBefeHns:

- 4aTy NpoBefEeHUs NCMbITaHUS;

- HAMMEHOBaHWE UCMNbITLIBAEMOIO 3aLLMTHOIO NMOKPLITUS;

- CBeeHus O 3aBOAe-N3roToBUTene;

- pa3mepbl U KONM4eCTBO 06PasLoB;

- TONWWHY UCNbITbiIBAaEMOro obpasua NoKpbITUS;

- HarpysKy, NpuknagbiBaemMyto kK obpasuy;

- TUN TBEPOOCNSIaBHOIO HAKOHEYHVKA;

- rybyHy Npope3aHns NOKPbITUSA ANS KaXO0ro UCNbITaHWs;

- CcpegHeapydMeTUyeckoe 3HavyeHue [MyOuHbl Npope3aHns  3almTHOro
MOKPbLITUA MO BCEM napasnnefibHbIM UCMbITaHUSM.

NMpunoxeHune X (cnpaBo4yHoe). UamepeHue
nonspusauyuoHHOro noteHuuana (noteHuyuana
0e3 oOMUYEeCKOM COCTaBMAIOLWEN) COOPYKEHUS,
HaxoAasiWwerocs noa 3feKTPOXMMNYECKoUn
3awuTom

MpunoxeHue X
(cnpaBoyHoE)

X1 MeTtog u3MepeHuss NonsipM3auMoHHbIX MOTEeHUManoB Ha MNoA3eMHbIX
CTanbHbIX TpybonpoBogax C OTKMOYEHMEM ToKa nondpusauum  gatyuvka
noTeHumana (BcrnomoraTenbHOro a5iekTpoaa)

X1.1  TlongapusauymoHHble noTeHumansl E Ha noasemMHbiX  cTanbHbIX
TpybonpoBogax M3MepSOT C NMOMOLLUBIO AaTyMKka noTeHumana (BcnoMmoraTerbHOro
anekTpoa), MMuTUpyolero aedeKkT B 3alWMTHOM MOKPbITMKM, Ha cheumanbHo
060pyaoOBaHHbIX CTaUMOHAPHbBIX KOHTPOSbHO-U3MEPUTENbHBIX MYHKTax ABYMS
cnocobamu:

- cnoco® 1 - npy nomoww cTauMOHAPHOrO MeOHO-CyNbdaTHOro 3anekTpoaa
CpaBHEHUs ONMTENbHOro OEeCTBUA U AaTyuka nonspusauuoHHOro noTeHuunana
(BCnomoraternbHoro anekTpoaa) (CM. pucyHok X.1);

- cnocob6 2 - NpyM MNOMOLM MNEPEHOCHOTO MEAHO-Cynb(aTHOro anekTpoaa
CpaBHEHMs1 M [aTyMka nonsipusauuoHHOro mnoTeHuunana (BcnomMoraTerbHOro
arnekTpoaa).

X.1.2 ObbekTamn AN U3MepeHUn Monsipus3aumMoHHOro MoTeHumana sBnsTCA
KOPPO3MOHHO OMacHble Y4aCcTKU COOPYXEHUW, pacrorioXeHHble B 30HE OeWCTBUSA
CPeaCcTB  3reKTPOXMMMYECKON 3alwmTbl. AHOOHble y4acTku TpybonposoaoBs
BbISIBMAIOTCS 3IeKTPOMETPUYECKMMN MeTodamMy o6cnefoBaHnss U No  AaHHbIM
BHYTPUTPYOHON AedeKTOCKONUM C KOHTPOMbHOW LUypdoBKOW. He pekomeHayeTtcs
BbINOMHATL  U3MEpPEeHVe  MONsAPU3auMOHHbIX  MOTEeHUManoB Ha  yyacTkax
TpyGONpoOBOAOB C 3KCTPYAMPOBAHHBIM MOMUITUIEHOBLIM MOKPbLITUEM, UMEKLLUM
MWHMMasIbHOE KOMNMMYECTBO CKBO3HbIX MOBPEXOEHUN B U30NSALNN.



X.1.3 CpegcTBa KOHTPONs 1 BCoMoraTerbHble YCTPONCTBA:

- npubop pAna  u3MepeHun noTeHumana moboro TMna C  BXOOHbIM
conpoTuerieHnem He meHee 1 MOM ¢ npepbliBaTenemM Toka nonsapusaunm 4aTtymka;

- ONeKTpo4 CpaBHEHUS MeLHO-CYNbdaTHbIN  ONUTENbHOTO  AeNCTBUA
CTauMOHapHbIN C AaTYMKOM NoTeHunana;

- 3NeKTPo[, CpaBHEHWUsSI NEPEHOCHON MeHO-CYrbdaTHbIN;

- Tpyba acbouemeHTHas (QonyckaeTcsi MCNonb3oBaTb MMAcTUKOBYHD Tpyoby)
Anametpom ot 100 go 120 Mm AN yCTaHOBKU NEPEHOCHOro MeLHO-CyrnbdaTHOro
3MeKTpoaa CpaBHEHUS;

- AaTyuk noTeHuuana B BWAE CTanbHOW MNMacTUHbl pasmepom 25:x25 M,
N305IMPOBaHHOM C OAHOW CTOPOHbI MacTUKOW, MpU 3TOM AaTHMK KPEnaT Ha Kopnyce
CTauMOoHapPHOro MegHO-CYfNbdaTHOro anekTpoda cpaBHeHUsa (CM. pucyHok X.1) nmm
Ha acboL.emMeHTHON (NnacTukoBown) Tpybe.

O6opynoBaHMe CTauMOHaPHbIX KOHTPOSIbHO-U3MEPUTENbHBIX MYHKTOB:

- Ana npoBeAeHVst U3MepeHun no cnocoby 1 cTaumoHapHbIi MeLHOo-
Cynb(aTHbIM  3NEeKTPO4 CpaBHEHUA ONMTENbHOro [OEeUCTBUS C  JaTYMKOM
noTeHumana ycTaHaBnMBAKOT Tak, 4ToObl AOHO Kopryca MeAHO-CyrnbdaTHOro
3MeKTpo4a CpaBHEHMSI M OaTyMK HaxoOMIUCb Ha YPOBHE HWbkHEN 00pasyroLlen
coopyxeHusi (TpybonpoBoga) u Ha pacctosHum 100 mMm oT ero ©Gokoson
MOBEPXHOCTKW;  And  TpybonpoBOAOB  MIIOCKOCTb  [aTyuka  pacnonararT
nepneHaukynapHo K ocu TpybonpoBoaa, ecnv TpybonpoBod MPOSIOKEH Bbille
YPOBHSI MPOMEP3aHUst TpPyHTa, TO MeLHO-CYnb(aTHbIA 3MEKTPo CpaBHEHMWS
yCTaHaBMMBAalOT TaK, YTOObI AHO ero kopnyca Haxogunocb Ha pacctosiHum ot 100
Ao 150 MM Hwwke MakcumanbHOWM rMyOuHbI MPOMEpP3aHus TPYHTA; NMPOBOAHUKM OT
TpyObl, MeQHO-CYNbGaTHOrO 3MEeKTpoA4a CPaBHEHUS UM AaTyuKa NOL4COEAMHSIOT K
Kriemmam (BblBOOaM MPOBOAHMKOB) COMMACHO PUCYHKY X.1, MpM UCMONb30BaHUM
npmbopa co BCTPOEHHLIM NpepbIBaTENEM ToKa Nonsipusaumn gatymka npoBOAHUKN
NPUCOEAUHSIIOT B COOTBETCTBUM C MHCTPYKLMEN NO IKCnyaTauum npnbopa;

- An9 npoBedeHus M3MepeHun no crnocoby 2 acbouemeHTHyio Tpyby cC
3aKpensieHHbIM Ha Hen AaTYNKOM YCTaHaBNMBatOT TaK, YTOObI HKHUIN KOHEL, TpyObl
M OaTyuk HaxoOWNMCb Ha YpPOBHE HwkHEW obpasytowen TtpybonpoBoda Ha
pacctogHum 100 MM oOT ero OOKOBOW MNOBEPXHOCTW; MMOCKOCTb AaTyuka
pacnonaratoT nepneHauKynsapHO K ocu TpybonpoBoAa; MPOBOLAHMKW OT Tpybbl 1
Aatymka NogcoeauHsoT K kneMMmam (BbiIBO4am NPOBOAHUKOB).

PucyHok X.1 - Cxema uamepeHust nonsaspm3aLmMoHHOro noteHuymana no
cnocoby 1




1 - TpybonpoBOA; 2 - KOHTPOMbHblE MPOBOOHUKK; 3 - NpUOOpP CO BCTPOEHHbLIM
npepbiBaTenemM Toka nonsipusauun gatymka ¢ knemmamu: C - ons NOAaKMoYeHns
coopyxeHus (Tpybonposoga), M3 - amekTpoga cpaBHeHus, B3O - patuumka
noteHuywnana; 4 - cTtaumoHapHbIM MeLHO-CYNbdiaTHbIM 3NEKTPOL CpaBHEHus; 5 -
AaT4yuK noTeHumana

PucyHok X.1 - Cxema nsmepeHus nonsapusaMoHHOro noTeHLnana no cnocoby 1

MpumeyaHne - Ha y4vacTkax, MMelLWMX KOPPO3MOHHbIE MOBPEXOEHUSA, MNpU
npoBeAeHUN n3MepeHuin no cnocobam 1 n 2 gonyckaeTcs ycTaHOBKa anekTpoaa
CpaBHEHUS1 HA YPOBHE XapaKTEPHOro pacrnosfioKeHMS KOPPO3UOHHBIX NOBPEXOEHUN,
BbISIBFIEHHOMO B MpoLecce akcnnyaTauum Tpybonposoaa

X.1.4 lloaroToBka K UsMepeHusim

X.1.4.1 Cnocob 1

MoaknoyaoT NPOBOAHWKM OT COOPYXKEHWUsl, MeOHO-CYNnbdaTHOrO 3neKkTpoaa
CpaBHEHMS 1 JaTyuKa NoTeHuMana Kk usmepuTernibHoMy NpMbopy B COOTBETCTBUM C
MHCTPYKLMEN NO 3KcnyaTauumn npnbopa.

Ecrm gaTtumk Obin NOCTOSAHHO 3aMKHYT Ha TpyOy NEepemblYKOW, TO nocre
NOOKMOYEHUI ee CHAMAIOT.

X.1.4.2 Cnocob 2

YCTaHaBMMBalOT MEPEHOCHON MeLHO-CYNbdaTHbIA 3NEeKTPOA CpPaBHEHUSt Ha
WTaHre B acbouemMeHTHOM Tpybe W NoAKMoYaT MNPOBOAHWK OT  MELHO-
CynbaTHOrO 3MeKTpoAa CpaBHEHMSI K COOTBETCTBYHOLLUEV KIIEMME B KOHTPOSbHO-
N3MepUTENBHOM MYyHKTE U1 Ha Npubope.

X.1.5 lNpoBeaeHve namepeHun

Ecnm nepembiyka B KOHTPOSIbHO-U3MEPUTENBHOM MyHKTE Obifla yCTaHOBIEHA,
TO MNocrne ee yganeHus U No4coeAnHEHNs NPOBOAHMKOB K npubopy yepes 1-2 MuH
N3MEPSII0T NONAPU3aLMOHHbIN NoTeHunan ¢ nHtepsanomMm 30 ¢ B COOTBETCTBMM C
WHCTPYKUMEN MO 3SKchnyatauuM ucnonb3dyemoro npubopa. Yucrno uamepeHui
COCTaBMAET HE MEHee TpeX, a NPV HanM4YuM GnyxgarLLmx TOKOB HE MEHEe OECATW.
Mpy npumeHeHun npubopa, pPervcTpypyrowero MonsapusaLoHHbIN NoTeHuuan,
NPOAOITKATENBHOCTL 3arnvcK onpeaenseTca KOHKPETHbIMU YCIOBUSIMU U 3a4a4amm
NpOBEeAEHUS U3MEPEHUI.

Ecrm nepemblykn B KOHTPOSNbHO-U3MEPUTENBHOM MyHKTE He 6blo, TO
yKasaHHble U3MepeHWs1 NONsSpU3aLMOHHOrO MoTeHLUnana HauyvMHalT He paHee 4em
yepes 10 MuH.

PeFI/ICTpI/IpyI'OT 3Ha4yeHnd nondpun3aunoHHOro norteHunana E:‘ B BOJibTax npu

HECKOmMbKNX ONUTENbHOCTSX paspbiBa LUenu nonspusauum gatumka At (B
3aBMCUMOCTM OT Tuna npubopa).

X.1.6 O6paboTka pe3ynbTaTtoB N3MepPEHUI

X.1.6.1 Pe3ynbratbl n3amMepeHust 3aHocAT B opMy, NpUBEAEHHYO B Tabnuue
X1, n BbMUCNAT cpegHeapuMeTMyeckoe 3HadeHne nonsapu3aLoHHOro

noteHumana E,, B, ana kaxaon 3agepxku no gopmyne
n
25
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rae E; - nsMepeHHoe 3Ha4yeHne nonsip13aLMoHHOro notTeHumana, B;

n-4uncno M3MepeHVIIZ.

Tabnumua X.1 - PesynbTat nsmepeHus nonspusawMoHHOro noTeHunana

Homep
n3mMepeHus

E;, B, npn Aé, Mkc

Afy

Aty

Aty

Aty

Ecp

3a pesynbrat UM3MEpeHus

Cp -

X.1.7 Pe3ynbratbl U3MepeHnin 3aHOCAT B MPOTOKON Mo dpopme, NpuBeeHHON B

X.1.8.

X1.8 ®opma npoTokona
NOA3EMHbIX COOPYXEHUA MNpU KOHTpore 3dPeKTUBHOCTU INEKTPOXMMUYECKOM

3almThI

n3mepeHuin

nonapmn3aunoHHbIX

nonsapmM3aumnoHHOro  MoTeHumana npuHUMaloT
Hambonee oTpuuaTenbHOE U3 BbIYUCTIEHHBIX CpeaHeapnMETUYECKNX 3HaYEeH E

noTeHLMnanos




MpoTokon

M3MEepPeHUN NONSAPU3ALMOHHbLIX MOTEHUMANOB NOA3€MHbIX COOpPYXeHU!
npu KoHTporse 3¢ eKTMBHOCTM 3NEeKTPOXMMUYE CKOM 3aLUTbI

HavmeHoBaHue
ropoga

Bupg
NyHKTa M3MepPEHUS

Hata"

noa3eMHOro  COOpyXeHud

n

Bpewms
Hayarno

N3MepEHUN:

, OKOH4YaHne

Tun wn 3aBoackon Homep

npubopa

Mpenen
n3mMepeHni

NnoBepKu

nata

Homep nyHKTa
n3MepeHus no
nnaHy (cxeme)
TpybonpoBoaa

Anpec nyHkTa
n3MepeHus

CpegHee  3HauveHue
3aLLMTHOrO
nonsipu3aLnoHHOro

noteHuwnana, B

MuHumansHoe (no
abcontoTHOM
BENMNYMHE)
3Ha4YeHne
3awmTHOro
noteHuwnana, B




M3mepeHue nposen

O6paboTky pe3ynsLTaToB
nposen

MpoBepky
nposen

X.2 MeTopq OTKIOYEHMSsI TOKa 3alyThbl NOA3EMHOIO COOPYXKEHMS

X.2.1 MeToq OTKMKOYEHUA TOKa 3awmTbl OCHOBaH Ha pasfiMyMnm BO BPEMEHU
cnaga nosnsapusalMoHHOrO noTeHumana n OMUYeCcKoro nageHuns HanpshkeHus. Npu
OTKJIIOYEHMN TOKA OMMYECKOE MafieHUE HanpsbkeHuss ncyesaetr oveHb 6bicTpo (oT

10-> po 10-3 c¢), Torma kak cnag nonsapu3auUyoHHOMO NoTeHuMana NpPOUCXOAUT
AOCTaTOMHO MEAJSIEHHO (OT AECATbIX 4ONEeN CeKyHA A0 HECKOSbKUX CEKYHA).

X.2.2 N3mepeHne noTeHumana crieayetr NpoOBOAUTb BCried 3a OTKIOYEHWeM
TOKa 4yepe3 HebomnbLUoM npomexyTok Bpemenu (o1 150 go 400 mc), HeobxoamMbin
AN UCKIOYEHNST BIMSAHWSA NepexonHbIX npoueccoB. 13mepeHHoe Takmum cnocobom

3HayeHne HasbiBaloT "noteHumanom OoTkMmoYeHus" Uy, GnM3knm K BenmuuHe
nonspusaumnoHHoro noteHumnana. OdopmMmneHne pesynbTaTtoB N3MEPEHUIA No ropme,
npvBegeHHon B X.1.8.

X.2.3 lMpn ncnonb3oBaHMM MeToAa OTKIKOYEHUSA Toka Heobxoaumo, YTobbl Bce
cpeacTBa KaToOQHOWM 3aWwMTbl, OKa3blBalwoWme BIMSHME Ha 3awmTy ydacTka
NoO3EeMHOro COOPYXEHUS, Ha KOTOPOM MNPOBOASAT W3MEPEHWe, OTKYanmchb
CUHXPOHHO. OTO YCroOBWME BbLIMOMHAKT, MCMOMb3ya chneyuarnbHble CUHXPOHHbIE
npepbiBaTeny ToKa CPeaCTB ANeKTPOXMMNYECKOM 3aLLMThI.

X.2.4 MeToq OTKIOYEHUS TOKA HE MOXET MPUMEHSTbCS NPU U3MEPEHUSIX Ha
yyacTkax MNoA3EMHbIX  COOPYXEHWW, MNOABEPXKEHHbLIX  OMACHOMY  BIUSIHUIO
WMHTEHCUBHbIX BnyXaatowmx TOKoB (C pazmaxom noteHumnana 100 mB n 6onee).

X3 Meton wu3mMepeHMa MoTeHuuana BCMOMOraTesrlbHOro 3fekTpoda 4depes
ANEeKTPONMUTUYECKUA  KIKOY, MaKCMMarnbHO MNPUONMKEHHbIM K MOBEPXHOCTU
BCMOMOraTernbHOro anekTpoaa.

X.3.1 MeToa OCHOBaH Ha M3MepeHun noTeHumana BcrnomoratenbHoro obpasua
cnocobom [abepa-flyrrimHa, moaudwmumnpoBaHHoro [MMOHTENNKW, NpyM  KOTOPOM
mMembpaHa  3NEeKTPONIMTUYECKOro  KIya  MakCumanbHO  npubrmkeHa K
BcrnomoratenbHoMmy anekTpogy. [lpu Takom cnocobe wu3MepeHun ommyeckas
COCTaBNAOLLAA B M3MEPEHHON BENUYMHE MPaKTUYECKU OTCYTCTBYET WU MMeeT
MWUHUMarbHOE 3Ha4YeHMEe, KOTOPbIM MOXHO NpeHebpeYb.



X.3.2 [nsa npoBedeHUs M3MEpPeHW 3neKTpod MOMELLAaT B npeaBapUTenibHO
MOAFOTOBMEHHbIA  LINYP B  HENOCPeACTBEHHOW 6rm30CTM  OT  NOA3EMHOro
COOpYXeHus (NpegnoyTUTenbLHO, B6NMM3N OT CKBO3HOIO NOBPEXOEHUs B 3aLLUMTHOM
MOKPbITUM) M OBecnevmBaloT MNOAKIIOYEHNEe BCMOMOraTesnibHOro arnekTpoga K
COOPYXKEHUIO Yepes3 KOHTPOIbHO-U3MepuTenbHbIn NyHKT (KAT).

X.3.3 Ona npoBeneHnss namepeHun He TpebyeTcst OTKMYEHUN (MpepbiBaHUA
nonspusauunmn) BCNOMOraTesnbHOro anekTpoga OT MNOA3EMHOr0 CoopyxeHus. [pu
OTCYTCTBUM Onyxgalwmx TOKOB ANS  OAMHOYHBbIX W3MEPEHUA UCMONb3YHOT
BbICOKOOMHbIE BOSIbTMETPbI C BXOAHbIM conpoTusneHnem He meHee 10 MOM. Mpu
Hammuun Gnyxgarwmx TOKOB AnA  LONTOBPEMEHHbIX M3MEPEHUA UCMNOMb3YT
aBTOHOMHbIE perucTpatopbl. OdopmneHne pesynsTatoB U3MEpPEHUN No dopme,
npuBegeHHom B X.1.8.

X.3.4 [na onpegeneHus MNSOTHOCTU TOKa KaTOO4HOM Monspusauum UsmepsatoT
Cuny TOKa Mexay COOpYXeHMeM U BcrnomoraTeflbHbIM 3SIEeKTPOAOM C MOMOLLbHO
wyHTa. PekomeHayemoe conpoTusnenue wyHTta ot 1 o 10 Om.

NMpunoxeHune L (cnpaBo4yHoe). UamepeHue
CyMMapHoro noteHuyuana (noteHuuana c
OMMYECKOU COCTaBNAKOLLEN) COOPYKEHMUS,
HaxoasLwerocs noa 3NeKTPoOXuMnYecKkomn
3awmTomn

MpunoxeHue L
(cnpaBoyHOE)

LI.1 N3mepeHuss NpoBOAAT Ha ydacTKax COOPYXeHUIN, KoTopble obopyaoBaHbl
cpedcTBaMy  3NEKTPOXMMUYECKOW  3alMTbl, B CTAUMOHAPHBLIX KOHTPOSbHO-
N3MepUTENbHbIX MYyHKTax WNM B MecTax, [4e eCTb BblBO4 OT COOPYXEHUA WU
OTKPbITbIN Y4aCTOK MOBEPXHOCTM 3eMiU Ha[ COOpPYXEHMEeM, Ha KOTOPOM MOXeT
ObITb YCTaHOBIEH NEPEHOCHON MEAHO-CYNb(aTHbIN 3NEKTPOS CPaBHEHNS.

Ll.2 CpencTBa KOHTpONA 1 BCnoMoraTesbHble YCTPONCTBA:

- BONIbTMETP MOCTOSIHHOrO TOKa NMtoboro Tuna, Kracca TOMHOCTU He Huke 1,5, ¢
BXOAHbIM  conpoTuBrieHMeM He MeHee 1 MOM  (perMcTpupylolwmn — unm
NMoKasblBatoLLMI);

- 3NeKTPOo, CpaBHEHWUSI MeAHO-CYNbdaTHbIN CTaLNOHAPHBIN UMM NEPEHOCHOMN.

Ll.3 NpoBeneHve namepeHuni

[MPOBOAHMKM OT COOPYXEHUA U MeLHO-CYNbdaTHOrO 3NieKTpoAa CpaBHEHUS
NOACOEANHSIOT K NPUBOPY N N3MEPSIOT Pa3HOCTb MNOTEHLMANoB Mexay Noa3eMHbIM
COOpPYXEHMEM W 3NIEKTPOLOM CpPaBHEHWUSI B COOTBETCTBMM C WHCTPYKUMEN Mo
akcnnyatauum npnbéopa ¢ uHtepsanom 10 ¢ B TedeHne He meHee 10 MuH.

LI.4 O6paboTka pe3ynbTaTtoB N3MepPeHUin

CpeaHeapudmeTieckoe 3HaveHne cymmapHoro noteHuuana Ugymep., B,
BbIYMCIIAOT MO dropmyne



roe U.;Fm- - MTHOBEHHOE 3Ha4YeHue noteHumana, B;
n - YACIO U3MEPEHUN.

L.5 PesynbraTtbl M3MepeHWA CyMMapHOro noTeHuuana u KameparbHOW
06paboTkn 3aHOCAT B NPOTOKOM MO dropMe, NpuBeaeHHon B Li.6.

LI.6 dopma npoTokona W3MEPEHUA CYMMapHbIX MOTEHUManoB MnoA3eMHbIX
COOPYXEHUI NPU KOHTPONE 3PEKTUBHOCTN INEKTPOXMMUYECKON 3aLLUTDI



MpoTokon
M3MEpPEeHUN CYMMapHbIX MNOTEHUMANOB MOA3EMHbLIX COOPYXEeHUA npuU
KOoHTpone 3t eKTMBHOCTU 3NeKTPOXUMMYE CKOWN 3aLumThbl

HanveHoBaHve © pacnonoxeHue
obbekTa

Bua nog3eMHOro COOpyKeHWUst U MyHKTa
N3MepeHus

[ata

yucno, Mecs, roa

Bpewms N3MepEHUN: , OKOHYaHue
Havarno

Anpec NyHKTa
n3mMepeHni

Pexum
n3mepeHus

0e3 3aWmThbl, C BKMIOYEHHOW 3aLLMTOMN

Tun n 3aBogckon Homep, AaTa
NnoBEpPKK

Mpeoen
n3mepeHuin

PesynbTaTtbl UamepeHuit:



NHTepBan
n3mepeHun

Ucym: ONA HTepBana

Oc

10c

20c

30c

40 ¢c

50c

0 MuH

1 MUH

2 MVH

3 MUH

4 MVH

5 MmuH

6 MUH

7 MWH

8 MuH

9 MUH

[NprmeyaHue -

Ecrn

N3MepeHms

NpOBEAEHbI
(permcTpupytowmm) npnbopom, Tabnmuy 3amMeHsIoT rpadoMKoMm.

camMonuuywmm

PesynbTaThl KameparnbHoi 06paboTky N3MepeHnin CyMmmMapHOro noTeHumana




Homep Aapec Uncno Cymma CpegHee MuHumansHoe

nyHKTa nyHKTa N3MEPEHUN || UIBMEPEHHbIX || 3HAYEHNE (no

N3MepeHns || nsmepenHud (| n 3HaYeHUN 3awmTHOro || abconoTHOM

no  nnaHy noTeHumana || noTeHumana (| BenmymHe)

(cxeme) Ui . U 3HaveHve

COOpPYXKEHUS ey R 3aLLUMTHOro
noTeHumana,
B

1 2 3 4 5 6

NamepeHue

npoBern

O6pabortky pes3ynbTaToB

nposen

Ll.7 OnpegeneHne CMELUEHWS CYMMapHOro MoTeHuuana OTHOCUTENbHO
CTaLMOHaPHOIo NoTeHLNarna Coopy»KeHus

U.7.1 [Ona npoBepkn 9PPEKTUBHOCTU INEKTPOXMMUYECKOM 3almTbl  OT
BnyxgatoLLmx NOCTOSAHHBLIX TOKOB ONpeaenstoT pa3HOCTb CYMMapHOro noTeHuunana,
namepeHHoro B cootBetctBum ¢ L.1-U4.3 wn cTaymoHapHoro noTeHumana
COoOpYyKeHus1, onpeaensiemoro B cootseTcTeum ¢ [1.3.4 (npunoxexuve ).

Ll.7.2 O6paboTka pe3ynbTaToB U3MepeHui
CpeoHee  3HayeHue EUCPJ,, B, nonoxurtenbHoro (aHOQHOro) CMeLLEHUS

noTeHumana OTHOCUTENbHO CTauMOHApHOro noTeHuunana coopyxernus U, B,
BbIYUCNSAOT MO hopmysie

S s = Vi)
A cp+ T =L
:"3+ 5 (L||'2)

rAen, - YACIO MOSIOXKMTENbHBLIX CMELLEHW noTeHumana oTtHocuTenbHo U, 3a
nepuoa U3MepeHui;



U;+ - MMHOBEHHOE 3aperMcTpupoBaHHOE 3HadyeHue CyMMapHOro noTeHuuana,

MeHee oTpuuartensHoe, Yem U.r , B.

ONEKTPOXMMUYECKYID  3awmTy cuuTaroT  3dpdPeKTUBHOM NpU  OTCYTCTBUM
NONOXUTENbHBIX ~ CMELWEHUA  noTeHuuana  OTHOCUTENbHO  CTauMOHApHOro
noteHumana.

Mpn Hannumm 3anucu konebaHu nNoTeHumana permcTpypyrowmm npnbopomMm B
KadecTBe npu3Haka 9ddEeKTUBHOCTU IMEKTPOXMMUYECKOMW 3almTbl  MOXHO
NPMHUMATb  CYMMAapHY)  MPOOOIPKATENBHOCTL  MONIOKUTENbHBIX  CMELLEHWUIA
noTeHumana oT CTauMOHapHOro rnoTeHuurana, He NpeBbILAaloLLYt0 B nepecyeTe Ha
CYTKWN 4 MUH/CYT.

LI.7.3 OcpopmneHne pesynbTaTtoB nsmepeHun - no LI.7*.

*

BepoatHo owwvbka opurnHana. Crniegyet uutate "nmo LU.5" - lMpumevaHue
nsrotosutens 6a3bl JaHHbIX.

NMpunoxeHune WU (cnpaBo4HoOe). U3MepeHune
noTteHumana TpybéonpoBoaa KaHanbLHOM
MPOKNagKN Nnpun aNeKTPOXMMMUYEeCKOU 3aluTe
TpyobonpoBOoAOB C pacnorioXXeHueM aHogHoro
3a3eMJieHus1 B KaHane

Mpunoxexve LU
(cnpaBo4HOE)

W.1 CywHocTb MeTOAa 3akfyaeTcss B onpedeneHuM  noteHumnana
TpybonpoBoga  OTHOCUTESNbHO  YCTAHOBMIEHHONO Yy  MOBEPXHOCTU  TpyObl
BCrnomoraTenbHoro anektpoga (B3) npu onpeneneHnmn agdeKTUBHOCTU LENCTBUS
YCTAHOBOK 9fIEKTPOXUMUYECKON 3almTbl B YCHOBUSIX 3aTOMMEHUS KaHana (Mmm
3aHOCa KaHana rpyHToM) 40 YPOBHSI ycTaHOBKM B3O, npuBegeHHom Ha pyucyHke L. 1.

.2 Cpenctea KOHTPOMNSA 1 BCnoMmoraTesibHble YCTPOMCTBA:

- MerommeTp nboro Tnna;

- BONbTMETP fMoBOro TMna ¢ BHYTPEHHUM COMpoTUBrEHNneEM He meHee 1 MOm,
Kriacca TOYHOCTM He Huxe 1,5;

- 3neKTpop, BCnomoraTesbHbIN B COOTBETCTBUM C E.2 (NpunoxeHue E).

PucyHok LLL.1 - Cxema pacnosnoxeHusi BCoMoraTtesibHbIX 31IeKTPoAoB
Ha NOBepPXHOCTU Nojarollero n obpatHoro Tpyé6onposoaos
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1 - BCnoMoraTerbHbIN aneKkTpoa; 2 - Tpybonposoa; 3 - N30nsuMOHHAs KOHCTPYKLNS;
4 - KNeMMHasi NaHerb KOHTPOSbHO-U3MEPUTENBHOMO NyHKTa A4S NpucoeguHEHUs
KOHTPOMbHbIX NPOBOAHMKOB OT nogatoLlero (M1T) n obpatHoro (OT) TpybonpoBoaos;
5 - anekTpudeckasa nepemMblvka; 6 - KOHTPOSbHbIE MPOBOAHMKN

PucyHok LW.1 - Cxema pacnonoxeHuss BCMOMOraternbHbIX 3SSIEKTPOAOB Ha
NMOBEPXHOCTM NogatoLLero 1 obpatHoro TpybonpoBoaos

LL.3 MpoBeaeHue nsmepeHnn

W.3.1 B 3agaHHOM 30HE 9NEKTPOXMMUYECKOM 3alpTbl BU3yanbHO WM
WMHCTPYMEHTanbHbIM METOAOM OMNPEAENSIOT YPOBEHb 3aTONSIEHMS KaHana u Kamep,
rae yctaHoBrieHbl BO. YpoBeHb 3aTonneHusa kaHana unm Kamepbl, SOCTUratowmn
ypoBHSA ycTaHOoBKM BO Ha nopatowem n obpatHoMm TpybonpoBogax B 30HaAX WX
HKHEN 06 pasyloLlen, onpeaenstoT B NocreLoBaTeNlbHOCTH:

- OTKIOMAKT CPEACTBA SNEKTPOXMMUYECKON 3aLLMTbI;

- OTKMIOYalT MNEPEMbIYKM Ha KOHTPOSIbHO-U3MEPUTESNIBHOM MYHKTE Mexay
Tpybonposogom u B.O (pucyHok L.1), npu atom ecrm B.O u3rotoBneH u3
HepXXaBerLLEN CTann, TO NepeMblyka He yCTaHaBNMBaETCS;

- K knemmam T u B.O nogknioyaloT MErOMMETP U U3MEPSIIOT 3nekTpuyeckoe
conpoTuMBIieHMe mexay Tpybonposogom u B.O.

3HayeHne 3IneKTpUYEecKoro conpoTueBneHusi, pasHoe wnM mMeHee 10,0 kOwm,
yKa3blBaeT Ha HanuuMe BOAbl B KaHane (Kamepe) Ha ypoBHe ycTaHoBkM B.O wunu
BblLLIe Hero.

AHanornyHble N3MepeHns NPoBOAAT BO BCEX MyHKTaX YCTaHOBOK B.O.



W.3.2 Mpn 3aTonneHnM KaHara Ha ypoBHe yCTaHOBKM B.O wunu Bbiwe Hero
NOoTeHUnan n3MepsaIoT B CredytoLLen nocneaoBaTenbHOCTY:

- NPV BbIKIKOYEHHON YCTaHOBKE KaTOAHOM 3alyTbl MNOAKMHOYAKT BONLTMETP K
KfieMMaM KOHTPOJSbHOMO MYHKTA: MOSIOKUTESNbHBIN 32XMM BONbTMETPA - K Knemme T
(TpybonpoBog), oTpuuatenbHbii - K kKnemme B.J, npy 9TOM nepemblyka Ha
KNEMMHUKE LOrPKHA ObITb Pa3OMKHYTa;

- He MeHee YeM Yepe3 30 MUH nocre NOAroTOBKM CXeMbl OMKCUPYIOT UCXOOHYHO

pasHocTb noTeHuuanoB 417, B, mexay Tpybonposogom u B.3 ¢ yyeTom ee
3HaKa;

- BKIMIOYAKOT YCTAHOBKY KaTOAHOW 3alUMThl, YCTAHOBUB PEXVM ee paboTbl npu
MUHUMAaTbHbIX 3HAYEHUSX CUMbl TOKa U HaNPsKeHns;

- yBEMMYeHMeM Cuilbl TOKa B LEMU YCTaHOBKW KaTOAHOW  3alyThl

yCTaHaBMMBAIOT Pa3HOCTb NOTEHLMaros Mexay Tpybonposogom v B.Q L ., oT
MuHyc 600 o muHyc 900 mMB (He paHee yem 4epe3d 10 MMH nocrne yCTaHOBKM
3Ha4YeHWs CUMbl TOKA).

Mo okoHYaHWUM n3mepeHuin 3amblkaroT B.O Ha Tpybonposog.

MpymevaHne - TlpyM M3rOTOBNEHWMM BCMOMOraTeNnbHOrO 3rekTpoga K3
Hep)XaBeloLLEN cTanm NepemMblyKy He yCTaHaBMUBAIOT.

LLl.4 O6paboTka pe3ynbTaTtoB U3MEPEHUN

PasHocTb noteHumanoB U ;_g ; MB, BblumcnsoT no gopmyne

=7

T—-Ea

o

T—E.3

‘IE"UHI:K.’ (LU1)

roe 407, - McxogHas pasHocTb noTeHumanos, MB;

U_ss - pasHOCTb MOTEeHUMarnos wmexay Tpybonposogom u B.Q nocne
BKIOMEHNS 3amMThbl, MB.

Ecnm nonyyeHHble 3Ha4yeHus U ;_; ; Ha KOHTPOSIbHO-U3MEPUTENBHOM MYyHKTE B
30He JeNCTBUSA 3MEKTPOXUMNYECKON 3amMThbl (Ha y4acTKax 3aTonfeHns unm 3aHoca
KaHana rpyHToM) He Haxogdatcs B npegenax ot muHyc 100 go mwmHyc 300 mB,
NPOBOAAT pPEryrnMpoBKY CuUrbl Toka npeobpasoBatens, Npu 3TOM Cuny ToKa
npeobpasoBaTens yBenMuMBaloT C Y4eTOM npeferibHO JOMYCTUMOrO HanpsXeHWUs
Ha BbIxoge npeobpasoBaTtensi, pasHoro 12,0 B.

.5 Pe3ynbTtatbl U3MepeHUn 3aHOCAT B MPOTOKON No ¢opme, NpuBeaeHHON B
L.5*

* BepoaTHo owmbka opuruHana. Cnegyetr uyutate "B LW.6". - lNMpumevaHue
nsrotoButens 6a3bl AaHHbIX.

.6 dopma npoToKkona M3MepeHun CMeLLeHUs noTeHumanoB Tpybonposoaa
(nopatowero, obpaTHOro) npu KoHTpore 39MdPEKTUBHOCTU INEKTPOXMMUYECKOM
3aUWMTbl  C MOMOLUbK YCTAaHOBOK KAaTOQHOM  3aumTbl MM MPOTEKTOPOB
(ranbBaHM4eCKUX aHOA0B)



MpoTokon

M3MepeHUn CMelleHUs noTeHuManoB TpybonpoBoaa (noaarowero,
obpatHoro) npu KoHTpone 3P PeKTMBHOCTU INEKTPOXMMUNYECKOWN 3aLmUTbI
C NOMOLWbK YCTAHOBOK KaTogHOM 3awuTtbl WM MPOTEKTOPOB
(ranbBaHW4YeCKMX aHOA,0B)

HavmeHoBaHue
ropoga

Bua noasemMHoOro coopyeHust U nyHkTa
N3MepeHus

[ata

yucno, Mecs, roa

Bpewms N3MepeHUN: , OKOHYaHue
Havarno

Anpec NyHKTa

n3mMepeHni

Bua namepeHuint: pasHoCcTb NOTEHLMANoB Mexay TpybonpoBoaom n B.Q nocne

BKMIOYEHUsI 3almThl Ll -

Tun wn 3aBoAcKoM HOMep , AaTa NnoBepku
npnbopa

PesynbTaTbl nsmepeHui:
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PesynbTathbl KamepansHon 06paboTkn nsmepeHni




Homep Uncno ATT Cymma CpenHee CpenHee
nyHKTa N3mMepeHui e 3HaYEeHWN 3HayeHue || 3Ha4yeHue
n3mepeHuin

p U'rl'—B.B U’;‘—Bj UT—B.B
1 2 3 4 5 6
NamepeHve
nposern
MpoBepky
nposern

O6paboTtky  pesynbratoB
nposen

NMpunoxeHue W (cnpaBo4yHoe). OnpegeneHune
MWHUMANbLHOIro NONAPU3aLMOHHOIO
3aWMTHOro NoTeHUMana noA3eMHbIX CTallbHbIX
TpyoonpoBOAOB NO CMELLEHUIO OT
cTauMoHapHOro noteHuuana

Mpunoxexve L
(cnpaBoyHOE)

.1 N3mepeHnss NpoBOAST MpU OTCYTCTBMW OMACHOrO BRUSIHUS MOCTOSIHHbIX
OnykgaloWmx TOKOB UM MEPEeMEHHbIX TOKOB Ha KOHLAxX 30H 3alyTbl Y4acTKOB
noa3eMHbIX TPyOonpoBOAOB, ANUTENBHOE BPEMS HAXOOSALLMXCS B 9KCnnyaTauum B
KOPPO3MOHHO-arpeCCUBHbBIX IPYHTaX M 3aLUMLLEHHbIX KaTOAHOW Nonspusauune.

W.2 CpegcrtBa KOHTpoOnss M BCnoMoratenbHble ycTpouctBa - no X.1.3
(npunoxenwne X).

W.3 W3mepeHus npoBogsaT B CTaUMOHAPHBLIX KOHTPOMbHO-U3MEPUTESbHbIX
nyHKTax, 06opyaoBaHHbIx no X.1.3 (npunoxexne X).

.4 MoagrotoBka kK nsmepeHusam - no X.1.4 (npunoxexuve X).



LLL.5 MpoBeaeHue namepeHnn

Monapu3auMoHHbIM - NOTEeHUMan u3MepsarT B cooTtBeTcTBMM C¢ X.1.5
(npunoxeHne X) He MeHee Tpex pa3 B TedeHue He MeHee 10 mMuH. CpegHui
NONAPU3aLMOHHBIN MOTeHUMan 3a 3TO BpeMms, BbIYUCMEHHbIM npu obpaboTke
AaHHbIX u3MepeHun no X.1.6.1 (npunoxeHwe X), OomkeH OblTb He MeHee
oTpuuyaTesnibHbIM, 4em MUHyc 0,85 B oTHOCUTENbHO MegHO-CYnbdiaTHOro anekTpoaa
CpaBHEHUS.

LL.6 Mocne namepenun no LL.5 npoBogHuk npubopa, coeamnHaABLUMNCS ¢ TpyOoun,
OTKMoYaT OT Tpybbl. MamepsaoT noTeHuman paTtyvMka B pexume U3MepeHust
CYMMapHOro noTeHuunana B TeyeHne He MeHee 10 MWH M perncTpupyroT ero
3HayeHne. Ecnv namepeHHbIM noTeHuman gatymka otpvuatensHee muHyc 0,55 B,
TO 9TO 3Ha4vyeHue (Hanpumep, MuHyc 0,60 B) npuHMmaroT 3a cTauMoHapHbIn

noteHuwan E.. . Ecnm namepeHHoe 3HaveHue paBHO MuHyc 0,55 B wnnm meHee

oTpuuaTernbHo, TO B KadecTBe E., npuHuUmaroT 3HadeHne muHyc 0,55 B.

LLL.7 O6paboTka pe3ynbTaTtoB U3aMe peHUn

MUHMMarbHbIV NMONSPU3ALUOHHBIN 3aLLMTHBINA NoTeHuuan ..., B, BblumcnsoT
no goopmyrie

B = B — 0,10, (LL.1)

rae E.p - cTaymMoHapHbIn noTeHuwnan, B;

0,10 - Heobxoamnmoe cMeLleHWe NoTeHLMarna oT CTalMoHapHOro noteHymana, B.

Mony4yeHHoe 3HayeHue Hj., WCMOMnb3ylT NpU YCTaHOBMEHUU pexumMa paboTbl
3MEKTPOXMMUYECKON 3awmTbl. [lonyckaeTca BeCTU KOHTPOrb 3dEKTUBHOCTU
9MEKTPOXMMMYECKOM 3almTbl MO CyMMapHOMYy noTeHuumany TpybonpoBoaa,

M3MEPEHHOMY Cpasy MoCre YCTaHOBIIEHUS HYXHOIO 3HaYeHns &, .

.8 PesynbtaThl n3aMepeHuin 3aHOCAT B NPOTOKOI Mo ¢opme, NpuBedeHHON B

L11.9.

W9 dopma npotokona U3IMEpPEHMU CTaUMOHAPHOro noTeHuuana
TpybonpoBoaa, onpeaesieHHOro No AaTiuKy noTeHuuana



MpoTokon
M3MepeHun cTauMoHapHOro noteHuuana TpybonpoBsoaa, onpeaeneHHoro
no AaT4yuKy noteHumana

HavmeHoBaHue
ropoga

Bra noa3eMHOro cCoopyxeHust U nyHKTa
N3MepeHus

[ata

yuncno, Mecs, roa

Bpewms N3MEPEHWNN: , OKOHYaHue
Ha4arno
Tvin n 3aBoAckoM Homep , JaTa noBepku

npubopa




Homep nyHkTa || Agpec nyHkTa || CTaunoHapHbIn MuHMMarnbHbIN

n3MepeHus Mo || usmepeHus nonspu3aLNOHHbIV
noteHuyuan E,. , B y

nnavy (cxeme) 3alWMTHBIA NoTeHumarn

TpybonpoBoaa Bl =(Eqr-0,10), B

1 2 3 4

NamepeHve

nposern

MpoBepky

nposen

O6paboTtky pesynbTaToB

npoBern

bubnuorpadcdusn
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(Corrosion of metals and alloys. Basic terms and
definitions)

[MpoMbIlNeHHOCTL HedTaHas u rasoBasi. KaTtopgHas
3awmTa cucTem TPaHCNOPTMPOBaHMS no
Tpybonposogam. YacTb 1: HazemHble Tpybonposoabl

(Petroleum and natural gas industries - Cathodic
protection of pipeline transportation systems - Part 1:
On-land pipelines)

lNnacTmacchl. MeToabl 9KCMOHUPOBAHMS noa
nabopaTopHbIMN UCTOYHMKaMK cBeTa. YacTb 2. Jlamnbl
C KCEHOHOBOW Oyromn

(Plastics - Methods of exposure to laboratory light
sources - Part 2: Xenon-arc lamps)

YK 620.197:006.354

MKC 77.060, 75.200 MOD

KnioueBble crioBa: COOpYeHUs NoA3emMHble, obLume TpeGoBaHMs, 3awmTa oT
KOppO3uM, MPOTUBOKOPPO3NOHHAS 3alumTa, JMeKTpoXummdeckas 3almra,
3aLUUTHbIE MOKPbITUS,, METOAbI UCTbITaHWUIA

OJIEKTPOHHBIN TEKCT LOKYMEHTa
noarotosnieH AO "Kogekc" n ceepeH no:

odmumnansHoe n3gaHume

M.: CtaHgapTtuHdopm, 2016



	1 Область применения
	2 Нормативные ссылки
	3 Термины и определения
	4 Общие положения
	5 Критерии опасности коррозии
	6 Выбор методов защиты от коррозии
	7 Требования к защитным покрытиям и методам контроля качества
	8 Требования к электрохимической защите
	8.1 Общие требования
	8.2 Требования к электрохимической защите при наличии опасного влияния блуждающих токов и индуцированных переменных токов
	8.3 Требования к протекторной защите

	9 Требования по ограничению токов утечки на источниках блуждающих токов
	10 Требования по безопасному выполнению работ по противокоррозионной защите подземных сооружений
	Приложение А (справочное). Определение удельного электрического сопротивления грунта
	Рисунок А.1 - Схема определения удельного электрического (кажущегося) сопротивления грунта в полевых условиях
	Рисунок А.2 - Схема установки для определения удельного электрического сопротивления грунта в лабораторных условиях

	Приложение Б (справочное). Определение средней плотности катодного тока
	Рисунок Б.1 - Схема установки для определения плотности катодного тока

	Приложение В (справочное). Определение биокоррозионной агрессивности грунта
	Приложение Г (справочное). Определение наличия блуждающих токов в земле
	Приложение Д (справочное). Определение опасного влияния блуждающего постоянного тока
	Приложение Е (справочное). Определение опасного влияния переменного тока
	Рисунок Е.1 - Схема измерений опасного влияния переменного тока на подземный стальной трубопровод

	Приложение Ж (справочное). Конструкция защитных покрытий строящихся и реконструируемых сооружений
	Приложение И (справочное). Конструкция защитных покрытий трубопроводов тепловых сетей
	Приложение К (обязательное). Определение адгезии защитных покрытий
	Рисунок К.1 - Прибор СМ-1 для испытания адгезии защитных покрытий на основе битумных и битумно-полимерных мастик
	Рисунок К.2 - Схема проведения надреза для сдвига образца защитного покрытия
	Рисунок К.3 - Испытательный образец для определения адгезии методом отслаивания под углом (90±10)°
	Рисунок К.4 - Струбцина для крепления образцов
	Рисунок К.5 - Внешний вид и размеры образца с покрытием для определения адгезии методом нормального отрыва. Местоположение приклеивания "грибков"

	Приложение Л (обязательное). Определение прочности защитного покрытия при ударе
	Рисунок Л.1 - Ударное приспособление для испытаний на трубе, оснащенное стальным бойком сферической формы

	Приложение М (рекомендуемое). Определение площади отслаивания защитного покрытия при катодной поляризации
	Рисунок М.1 - Ячейка для испытаний на пластинах или картах
	Рисунок М.2 - Ячейка для испытаний на трубках малого диаметра

	Приложение Н (справочное). Определение стойкости защитного покрытия к воздействию светопогоды
	Приложение П (справочное). Определение переходного электрического сопротивления защитного покрытия
	Рисунок П.1 - Ячейка для испытаний на пластинах, картах или трубах (изделиях)
	Рисунок П.2 - Ячейка для испытаний на трубках малого диаметра
	Рисунок П.3 - Схема измерения переходного электрического сопротивления защитного покрытия методом "мокрого контакта" на уложенных в грунт трубопроводах (в шурфах)

	Приложение Р (обязательное). Определение сопротивления защитного покрытия вдавливанию (пенетрации)
	Приложение С (рекомендуемое). Определение стойкости защитного покрытия к термоциклированию
	Приложение Т (справочное). Определение стойкости защитного покрытия к термостарению
	Приложение У (рекомендуемое). Определение эластичности защитного покрытия (испытание на изгиб)
	Приложение Ф (справочное). Определение стойкости защитного покрытия к прорезанию
	Рисунок Ф.1 - Принципиальная схема установки на прорезание
	Рисунок Ф.2 - Размеры резца для выполнения прорезания

	Приложение X (справочное). Измерение поляризационного потенциала (потенциала без омической составляющей) сооружения, находящегося под электрохимической защитой
	Рисунок Х.1 - Схема измерения поляризационного потенциала по способу 1

	Приложение Ц (справочное). Измерение суммарного потенциала (потенциала с омической составляющей) сооружения, находящегося под электрохимической защитой
	Приложение Ш (справочное). Измерение потенциала трубопровода канальной прокладки при электрохимической защите трубопроводов с расположением анодного заземления в канале
	Рисунок Ш.1 - Схема расположения вспомогательных электродов на поверхности подающего и обратного трубопроводов

	Приложение Щ (справочное). Определение минимального поляризационного защитного потенциала подземных стальных трубопроводов по смещению от стационарного потенциала
	Библиография

