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OCHOBHbIE NOMNOXEeHNs»

CBepeHus o ctaHaapTe

1 NOArOTOBJIEH OTKPbITEIM akuMoHepHbIM 06WwecTBOM «Bcepoccuinckuii HayqHo-ucecnegosarens-
ckuid uHeTUTYT ceptudnkaummn» (OAO «BHUMC») n 3akpbITeiM akumoHepHbiM obuectBom «HayuHo-npons-
BoAcTBeHHas dupma «dunonb» (BAO «Hay4yHo-npoussoacTBeHHas dupma «Aunonb»)

2 BHECEH TexHuueckum kommnteToM no ctaHgapTtusaumm TK 072 «3nektpoctatuka»

3 YTBEPXXOEH W BBEAEH B JEVNCTBWE Mpukasom PefepansHOro areHTCTBa NO TEXHUYECKOMY
perynuposaHuio U meTponorim oT 15 aekabpst 2009 r. Ne 1199-ct

4 Hacrtosawwmn ctaHaapT sABnAeTcst MoANMULMPOBaHHBLIM MO OTHOLUEHWIO K MEXAYHapoAHOMY cTaHAap-
Ty M3K 61340-5-2-2007 «3nekTpocTtatuka. Hactb 5-2. 3awuta sanekTpoHHbIX YCTPONCTB OT aNeKTpocTaTu-
Yeckux siBneHnin. PykosoacTeo no npumeHeHnio» (IEC 61340-5-2:2007 «Electrostatics — Part 5-2: Protection
of electronic devices from electrostatics phenomena — User Guides) nyTemMm usMeHeHusa otaencHbiX dpas
(cnoB, 3HaYeHUN NokasaTenemn, CChifoK), KOTOpble BbiAeNEHbI B TEKCTE KYPCUBOM.

5 BBEJAEH BIMEPBbLIE

UHpopMayus 06 USMEeHeHUsX K HacmosieMmy cmarHOapmy rybnukyemcs 8 exe200Ho usdasaeMoMm
UHGhopMayUOHHOM yKa3amere «HayuoHarbHbie cmaH0apmbi», a mekcm U3MeHeHUl U rorpasok — & exe-
MecsiYHO u3dasaeMbiX UHGhOPMAaUUOHHBIX yKasamensix «HayuoHanbHbie cmaHOapmel». B cnyyae nepe-
cMompa (3aMeHbl) Unu omMeHbl HacmosAweao cmaHOapma coomeemcmsyouee ysedomneHue 6ydem
0nybuKo8aHo 8 exxeMecs4YHo u3dasaeMoM UHEOPMaUUOHHOM yKazamene «HauuoHanbHble cmaHdapmbiy.
Coomeemcmeyiowas uHghopmayusi, yeedoMIeHUsI U MEeKCMbl pa3Mew,aromesi makxe 6 UHghopMayUoHHoU
cucmeme obujezo ofib3oeaHust — Ha oghuyuanbHomM caltime PedepasibHO20 a2eHMCMea 0 MeXHUYeCKOMY
peaynupoeaHuro u Memposioguu 8 cemu VMiHmepHem
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FOCT P 53734.5.2—2009
BBepeHune

HacTosLuel cTaHgapT npegHasHadeH Ans vy, M opraHnsaumin, KoTopble CTankMBakTCs CO CTaTUYECKUM
3MNeKTPMYECTBOM B npoLiecce paboThl, a Takke Ans NPOU3BOACTB, 3aHNUMaKOLLMXCS N3roToBMeHeM, obpaboT-
KO, COOPKON, YyCTaHOBKOM, YMaKOBKOW, MapKMPOBKOW, OBCMYXMBaHWeM, WCNblTaHWEM, NPOBEPKON WUnn
Kako-nMbo apyroit o6paboTkoi 3NEeKTPUYECKUX UMW 3MEeKTPOHHBLIX AeTanei, ysnos n obopyaoBaHus,
YYBCTBUTENbHbIX K NMOBPEXAEHUAM, Bbl3biIBaEMbIM 3nekTpocTatndeckumn paspsgamu (3CP) 6onbwnm nnm
pasHbiM 100 B Ha ocHoBaHUM Moaenu YenoBedeckoro Tena (MYT). B HacToswem ctaHgapTe cogepxaTcs
yKasaHua no paspaboTke, BbIMOMHEHNIO 1 OCYLLECTBNEHUI0 MOHUTOPUHIA NPOrpaMMbl KOHTPOMSA CTaTUYeCcKo-
ro anektpuyectsa B cootBetcTBUM ¢ TOCT P 53734.5.1—2009 (M3K 61340-5-1:2007).

Mpeaen 100 B MYT yctaHoeneH B FTOCT P 53734.5.1—2009 (M3OK 61340-5-1:2007) kak 6230BbI nopor
BOCMPUMMYMBOCTU, TaK Kak nogasnsiowiee 60MbLUMHCTBO M3EMNNA HAa PbIHKE UMEIOT YyBCTBUTENBHOCTD BhiLLE
100 B.

Mpepensbl, ycTaHaBnMBaeMble A9 KaXAOr0 13 3N1eMEHTOB YrpaBneHns aneKTpocTaTU4eckum pasps-
aom (OCP-ynpaBsnerus), onpegenstoTtcsa nporpammoint OCP-ynpaeneHuns, paspaboTaHHOM A YCTPONCTB,
Bbigepxusatowmx 100 B MUT. 3HaveHne 100 B 6epeTcsl Ha OCHOBaHUM MaKCUMaslbHBIX YPOBHEN Hanpsbke-
HWS, NONyYaeMbIX Ha OTAENbHOM 3f1IEMEHTE MpK ero 3aseMneHny ¢ NpUMeHeHUeM MeToAUK, MPUHATBLIX B 3MeK-
TPOHHON NpOMbIWIIEHHOCTU U n3noxeHHblx B FTOCT P 53734.5.1—2009 (M3K 61340-5-1:2007).

Ons NPON3BOACTB, roe BO3MOXEH  pUCK  MNOBpeXAeHuUsl  3apshKeHHbIX  YCTPOWCTB,
FOCT P 53734.5.1—2009 (M3OK 61340-5-1:2007) yctaHaBnMBaeT TpeboBaHMs N0 UCMONb30BaHUIO AN3TIEK-
TPUKOB Ha yqacTke, 3allULLIEHHOM OT areKTpocTaTnyeckoro paspsga (Y33), OCHOBLIBAsiCb HA MakCUMarbHbIX
npegenax sHa4yeHU anekTpocTaTudeckoro nons. onee nogpo6Ho ata Tema obcyxaaetcs B 4.6.

O6wue npuHuMnbl, onucardHble B FTOCT P 53734.5.1-2009 (M3K 61340-5-1:2007), npumeHsiloTcsl He
TOMbKO ANA YYBCTBUTENbHBIX K 3MeKTpocTaTnieckoMy paspsagy KoMmnoHeHToB (UOCP-koMMNoHeHTHI), BuiAep-
xueatowm 100 B nnu Beiwe. Ans npoussoAcTs, rae npumeHsiiotcess YHOCP-koMNoHeHThI, BbiAepuBatoLume
MeHee 100 B (MYT), Tawke MOryT npuMeHsiTbcd ocHOBHbIe MpuHuunel FTOCT P 53734.5.1-2009
(M3OK 61340-5-1:2007). Npeaentl, npuBeAeHHble B Tabnuuax 2—4 ykazaHHOTo cTaHAapTa, MoryT 6biTb nsme-
HeHbl. Heo6xoaumo ykaseiBaTb B AOKYMeHTax, 4To ans Y3CP-koMNoHeHTOB, BbiAepuBatolmx MmeHee 100 B
MUT, TpebosaHua FTOCT P 53734.5.1-2009 (M3K 61340-5-1:2007) 6binn naMmeHeHbl.

dyHaameHTanbHble NpuHUMNBl OCP-ynpaeneHus, dpopmupyemele Ha 6ase FOCT P 53734.5.1—2009
(M3K 61340-5-1:2007):

- n3beraTb Nepenaun sapsga ot NobbIX 3apsHkeHHbIX TokonpoBoAALLMX 06bekToB (NepcoHan, obopy-
JoBaHue) Ha usgenuve. OTo obecnevmBaeTcs CBA3bLIO UNN SNEKTPUMECKUM cCoeauHEeHNEeM BCeX NPOBOAHUKOB,
Haxoaswmxcs NobnnsocTi, BKMOYAn NepcoHarl, ¢ 3alUTHLIM 3a3eMeHneM UnNu cneunanbHO YCTPOEHHBIM
3a3emrieHmem (kak 3To genaetca Ha 6opTy kopabns unu camoneTa). Takoe yCTponcTBo hopmMuUpyeT aKBUMO-
TeHUManbHoe paBHOBECME MEXAy BCEeMU NPOoBOASLIMMUN OObEKTaMKU U NepcoHanom. dnekTpoctaTuyeckas
3aliMTa MOXeT nogaepXKnBaTtbest MPU PasHOCTU NOTEHLUANOB, OTAUYHOW OT «HYNeBOro» noTeHuuana Hanps-
XKEeHWs 3eMMn, MOCKOIbKY BCe NpoBoasliMe obbeKTbl B CUCTEME UMEIOT OANHaKOBLIA NOTeHunan;

- n3beraTb Nepegayn paspsaga ot nobbix 3apsikeHHbIX HOCP-koMNoHeHTOB (Nepeaada sapaga MoxeT
NPON3ONTN B pe3ynbTaTe NPAMOro KOHTakTa/pasbeauHeHusa unu npu obpasosaHnn NoNsa): ANANEKTPUKU He
TEPAIOT CBOW 3MEKTPOCTATUYECKUIA 3apsa Npu KOHTakTe ¢ 3eMnein. MoHnsaumMoHHble cucTembl obecneunsatoT
HeWTpanusauuio 3apsa0B ANSNEKTPUKOB (MaTepuarnbl CXeMHBIX MaT U yNakoBKWU HEKOTOPLIX N3Aennii ABNS-
I0TCA NpUMepaMn SU3NEKTPUKOB).

OueHka onacHocTu anekTpocTaTudeckoro paspsaga (CP-onacHocTb), hopmmnpyemoin anekTpocTaTu-
YecKMMU 3apsifamMn Ha HeobXxoAMMBIX Ha paboyem MecTe AMANeKTpuKax, AoMKHa rapaHTUpoBaTh, YTO Npea-
NMPUHUMAOTCSt MEepPbl B COOTBETCTBUN C UMEHOLLUMMCS PUCKOM;

- MCNONb30BaTh 3aLUUTHYHO YaKOBKY, Tak kKak HenmocpeacTBeHHO 3a npegenaMmm Y30 4yacTo HeBO3MOX-
HO KOHTPOMMPOBAaTb NepeYnCrieHHbIE BhilLe sIBNEHUs. 3allnTta OT aM1eKTpOoCTaTUYECKoro paspsiia MoXeT Joc-
Turatbes nomMetleHnem Y3CP-KOMMNOHEHTOB B aHTUCTATUY4eCKUEe MaTepuanbl, TUM KOTOPbIX 3aBUCUT OT
CUTYaLMM N HasHadYeHWUs. AHTUCTaTUYEeCKME paccenBatoLmMe matepuansl MoryT obecneynBaTth agekBaTHyto
3aLUMTY TONBbKO BHYTPK ¥Y33.

3a npegenamu Y33 pekoMmeHayeTCst NCMOMb30BaTh 3KpaHWUpYIoLMe cTaTudeckue paspsael Matepua-
nbl. HecmoTps Ha To, 4TO Takne MaTepuansl He 06CyXaatoTcs B AaHHOM cTaHdapTe, BaXXHO MOHUMaTb pasnu-
Yusi B UX NPUMEHEHUN.
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HAUWOHANbHBLIN CTAHAOAPT POCCUUCKOWU OSGEAEPALUUMNU

AneKTpocTaTuka
3ALLUUTA 3NEKTPOHHBLIX YCTPOUCTB OT 3NEKTPOCTATUYECKUX ABNEHUN
PykoBoacTBO NO NPUMEHEHUIO

Electrostatics.
Protection of electronic devices from electrostatics phenomena. User guides

Dara BBegenna — 2010—09—01

1 O6nactTb NpUMeHeHuA

HacTtoswun ctangapT paspaboTaH B gononHeHue k ctaHgapty FOCT P 53734.5.1.

OnemeHTbl yNpaBneHWs W npegenbl, ykasaHHble B HacTosiLeM cTaHgapTe, paspabaTeiBanucb AnA
3aLlUMThl YCTPONCTB, Bblaepxusarwwmnx 100 B nnu Belwe Npu UCNbITaHUSAX HA OCHOBE MOAEeN YeSioBe4eCKoro
Tena. OgHako obLw e NpUHLMNEl cpaBeanvBbl Takke A5 YCTPOUCTB, KoTopble BoiaepxusatoT meHee 100 B.

2 HopmaTuBHbIe CCbISIKK

B HacTosiwem cTaHgapTe NCMOMNb3OBaHa CCbIfIKa Ha creayoLnin cTaHaapT:
FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007) OnektpocTtaTuka. 3alimnta arneKTpoHHbIX YCTPOUCTB
OT aneKkTpocTaTudeckux aisneHuin. Obwue TpebosaHna (M3K 61340-5-1:2007, MOD)

MpumeyaHune—py NONb30BaHMN HACTOSILLMM CTAHAAPTOM Lienecoobpas3Ho NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTAHAAPTOB B MHMOPMALIMOHHOW cucTeme O6LLEro Nonb3oBaHns — Ha oduumansHoM cante deaepanbHOro areHT-
CTBa MO TEXHUYECKOMY PETYNMPOBaHUIC N METPONOrUM B ceTn IHTEpHET Unv No exXeroaHo nagaBaeMomy ykasartenio «Ha-
UMOHamnbHble CTaHAapPTbI», KOTOPLIA ONy6GnMKoBaH NO COCTOSIHUIO Ha 1 AHBapsl TEKYLEro roaa, U No COOTBETCTBYHOLUM
exemMecsa4yHO n3gaBaemMbiM VIH(bOpMaLWIOHHbIM yKa3aTeJ'IF|M, OI'Iy6J'IVIKOBaHHbIM B TeKyLIJ,eM FO,E[y. Ecnu ccbinoyHbI cTaH-
OapT 3amMeHeH (M3MeHeH), TO MpU NOMb30BaHWU HACTOAWMM CTaHAAPTOM CrieyeT PyKOBOACTBOBATLCS 3AMEHSIOWUM (M3-
MEHEHHbIM) cTaHAapToM. ECnn cCbINOYHbIN cTaHAapT OTMEeHeH 6e3 3ameHbl, TO NONIoXKeHWe, B KOTOPOM AaHa CChIika Ha
HEero, NPUMEHSIETCSI B YacTW, He 3aTparvBatoLLel 3Ty CCbInKy.

3 TepMuHbI, onpeageneHus U COKpaLleHUs

3.1 TepMuHBbI U onpeaeneHus
B HacTosilwem ctaHgapTe npuMmeHeHbl TepMuHbl no FOCT P 53734.5.1.

3.2 CokpalueHus

B HacTosiLemM cTaHdapTe NpUMeHeHbl credyoliMe CoKpalleHUs:

- OCP-4yBCTBUTEMBHOCTb — YYBCTBUTENBbHOCTb KOMMOHEHTOB K 3JIeKTpOCTaTu4eckoMy paspaay;
- OCP-xapaKkTepUCTUKN — XapaKTepUCTUKU 3NeKTPOCTaTU4eCKoro paspsaa;

- 3MNM — 3apsiKeHHbIX NAOCKUIA MOHUTOP.

UzpaHne ocpmunanbHoe
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4 TnaH nporpammbl QCP-ynpaBneHus

4.1 Pa3paboTka nnana nporpammbl 9CP-ynpaBneHus

4.1.1 HasHauveHune 3CP-koopauHaTopa

[ns npaBunbHoOro coctasneHUs U BbINoNHeHUs nporpammbl ACP-ynpaBneHna aomkeH 6biTb HasHaueH
OCP-koopauHaTop. KoopamHaTop oTBevaeT 3a Bce acnekTel SCP-3aWwmThl Ha gaHHOM npeAnpusaTun. Ans
acbdekTMBHON paboThl KoopauHaTopa TpebyeTcs:

- NornHasa noagepxka PyKoBOACTBA;

- Xopollee NoHUMaHWe SABMEHWUA 3MeKTPOCTaTUKN U MpuumH noBpexaeHus, Y3 CP-KOMMNOHEHTOB.
OCP-koopanHaTop obsasaH nocelaTtb o6pasoBaTesbHble NPorpaMMbl UMM CEMUHAPDI, MOCBALLEHHbIE 3MekK-
TpPOCTaTUYECKUM ABMEHMAM, UTODOEI pacLUMpPsiTe CBOU 3HAHUS;

- noHnmarue ctaHgapta FOCT P 53734.5.1 n Bcex opraHnaaLoHHbIX NPOLLECCOoB, CBA3aHHbIX ¢ 06pa-
weHnem Y3 CP-KOMMNOHEHTOB;

- AOCTYN K U3MepuTenbHOMY 060pyaoBaHWio B LieMsiX BbINOMHEHWS NPOBEPOK COOTBETCTBUSA, a Takke
ncnblTaHUA HOBbIX M34EeNUA U MaTepuanos, UCMob3yeMblX B Nporpamme SCP-ynpaBneHus;

- B 3aBUCMMOCTW OT pa3MepoB NPeanpusaTUSa KOOPAMHATOPY MOTYT Takke NoTpe6GoBaThCA MHCNEKTophI
A5 NpoBeAeHUs NPoBEPOK.

PykoBoacTteo npeanpustns 06s3aHo NpedocTaBuTb KOOPAMHATOPY NOMHOMOYUS 1 FapaHTUK TOro, YTO
nporpamma 3CP-ynpasneHus 6yget nogaepxusaTtbesi u paboTaTth.

4.1.2 OnpepeneHue cTeneHn YyBCTBUTENIbHOCTU KOMMNOHEHTOB k ACP

Cnegyowmin atan B paspaboTke nnaHa nporpaMmmbl JCP-ynpaBneHus — onpegeneHne creneHn
YyBCTBUTENBbHOCTN KOMNOHeHTOB K ACP, cbopok unun obopyaosaHus, AnNa KOTOpbIX paspabaTbiBaeTca Takon
nnaH. Xots TpebosaHus, onucaHHble B FTOCT P 53734.5.1, geAicTBUTENbHLI ANSA KOMNOHEHTOB, BblAepXuUBato-
wmux 100 B MYT vnu Boiwwe, opraHnsaumns moxeT BbibpaTb nporpammy SCP-ynpaBneHus ans KOMMOHEHTOB,
BblAepKMBaoLWMX MeHee Unn 6onee 100 B MYT. B aToM cnydyae opraHusauns gormkHa paspaboTtatb nnaH
nporpammel OCP-ynpasnieHus, koTopblil YeTko onpeaenseT SCP-4yBCTBUTENbHOCTb, HA KOTOPOW OCHOBaHa
JaHHas nporpaMma.

OpraHunzaumns MOXeT UCMoNb3oBaTh pasnuyHble MeToabl Ansa onpeaenerHus SCP-uyBCTBUTENBHOCTU.
HekoTopble U3 Taknx MeTo4oB BKIOYaloT:

- npeanonoXeHue, YTo BCe KOMMOHEHTHI UMEIT YyBCTBUTENbHOCTL 100 B MUT;

- ucnblTaHue KOMMOHeHTOB Ha QCP-uyBCTBUTENLHOCTL ANA onpeaeneHna noporos ACP-uyBCcTBUTENb-
HOCTW Ha ocHoBe cTaHaapTa MOK 60749-26 [1];

- Nouck AaHHblX 0 QCP-4yBCTBUTENBHOCTU B ONYGAMKOBAHHLIX AOKYMEHTaX, Hanpumep, TeXHUYECKNX
YCNoBUAX (cneumduralmnsx) NsrotoButenen.

4.1.3 OueHKa TeXHOMOrM4YecKUX U OpraHu3atUoOHHbLIX NpoLeccoB

Mpexge 4Yem nNpucTynuTb K paspaboTke nnaHa nporpammbl SCP-ynpaBneHusi, Heob6xoanMo oueHUTb
TEXHOMOrMYECKNe WU OpraHU3auMoHHbIE NPOLECCHl, KOTOpble MOIMYT oOKasaTb BfMSIHWE Ha nporpammy
OCP-ynpasnexnua. Hanpumep:

- 3aKynku;

- KOHCTpyUpoOBaHue;

- BXO[HOW KOHTPO/b;

- KOHTPOIb Ka4ecTBa;

- MpPOU3BOACTBO;

- UCMbiTaHue;

- TexHu4yeckoe obcnyxuBaHue;

- ynakoBKa W TPaHCNOPTUPOBKa;

- obcnyxuBaHue Ha MecTe;

- aHanus HeucnpasHOCTeW;

- PeMOHTHble paboThl;

- XpaHeHue 3anacHbIX YacTei;

- TpaHCMopTUpPOBKa MaTepuanos U NepeMelleHe geTanen;

- npueMka.

Onsa onpenenexnnsa 3CP-pUCKOB U TEXHONOMMYECKUX METOAMK HEOBXOAUMO OLEHUTb KaXabIA Yy4acToK,
Ha KkoTopoM obpabaTbiBaroTcss YOCP-koMMOHeHTHI. HakonneHHaa Ha aTUX aTanax uHdopmauus saBnsietcs
OCHOBOW Ans pa3paboTku NnaHa nporpammbl SCP-ynpasneHua.

2
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4.1.4 [lokymeHTaLuA nnaHa nporpaMmmel ACP-ynpaBneHus

Mocne cbopa nepeyvncrieHHon Bbile MHOPMaLMX OpraHn3aunst HauMHaeT co3gasaTh nnaH nporpam-
mbl. MnaH gomkeH onpeaenaTb obnacTb AeWCTBUS NPOrpamMMel, BKIOYatoLLYLO 3ada4u, AeACTBUA U MeToau-
Kn, Heobxogumble Ansa 3awutel YOCP-kOMMOHeHTOB, uMetownx ypoBeHb JCP-UyBCTBUTENBHOCTH,
BblOpaHHbIN AN 3TOro NiaHa Unv Beiwe. XoTA rMaBHOW 3agadvei Takoro nnaHa sisnseTcs onpedeneHve ctpa-
Terun, oTBeYaroLnX agMUHUCTPATUBHBLIM U TexHudecknm anemeHTam FTOCT P 53734.5.1, moxeT okasaTbces
nonesHbIM BKIOUYEHWE B HEFO U APYrMX BOMPOCOB.

JononHutenbHoO paccMaTpyBaeMble B MilaHe BOMPOChl BKMYatOT:

- OpraHu3aumMoHHYI0 OTBETCTBEHHOCTb;

- pacnpegeneHve ponen n 0TBETCTBEHHOCTEN MeXay opraHusaLmen, cybnogpsaguvmkamy v nocTasLm-
Kamu;

- cTpaTernv Ans MOHUTOPUWHIa BbiMycka NpodyKunMmn 1 NPpoLLEeCccoB, KOTOPbLIE MOTYT OKa3aThCs BaXKHBIMU
npu onpeaenexnun acddexktmsHoctn mep 3CP-ynpaBneHns, ocyllecTBNSEMbIX B HACTOSILLMA MOMEHT, WUIn
npu oueHke HeobxoANMMOCTH pas3paboTK AOMONHUTENbHBLIX Mep;

- cnocobbl MOCTOSIHHOIO COBEpLUEHCTBOBaHUA NporpaMmMbl ACP;

- CMUCOK YTBEpXAeHHbIX usaenuin u matepuanos ans 3CP-ynpaBneHus;

AOMUHNCTPATUBHBIE U TEXHUYECKUE 3IIeMEHTBl HACTOALLEro cTaHaapTa, KOTOPble HYXHO y4uTbiBaTb
Mpun cocTasneHnn naHa (ecnm oH He ABMSeTCA UHANBUAYaNbHBLIM), BKIOYaloT:

- nnaH oby4yeHus;

- MnaH NpoBepoK COOTBETCTBUS;

- TexHudeckue TpeboBaHUs;

- cucTeMbl 3a3eMIIeHUsA/BbIPaBHUBaHWUA NOTeHUMana;

- 3a3eMiieHWe nNepcoHana;

- 3alULLEHHbIE YyYacTKu;

- YNakoBKa;

- MapKupoBKa.

4.1.5 BHeceHue U3MeHeHUN

TpebosaHusa ctaHaapta FOCT P 53734.5.1 npuUMeHUMbI He AN BCEX YYacTKOB Npou3BoAcTBa. fonyc-
KaeTcs NCKTIoYeHWE 13 NNaHa 04HOro NN HECKONbKNX aremeHToB, TpebyeMbix TOCT P 53734.5.1, ecnu nme-
eTcsi npaBoMepHasi, 060CHOBaHHasA U AOKYMEHTUpPOBaAHHAsA MOTMBMPOBKA Takoro wuckmouyeHus. Mpumep
AONYCTUMOTO UCKIIOYEeHNS NMPUBEAEH B KOHLIe HacTosWero ctaHaapTa (npunoxeHue A).

4.2 PaspaboTka nnaHa o6y4yeHus

4.2.1 O6y4yeHue nepcoHana

O6yu4eHne nepcoHana sBAseTCS HEOBXOAUMBIM 3f1EMEHTOM BbINOIHEHUs NporpamMmMbl QCP-ynpaene-
HUA. OgHa K3 BaxkHbIX 3adadv obyuvyeHus — oco3HaHWe MepcoHanom, 4To npegoTBpalieHue DCP-puckoB
ABMAETCSA BaXXHbIM MOMEHTOM MPOU3BOACTBEHHOrO NpoLecca.

Bo-nepBbix, Heobxogumo onpeaenqTb, KakMe COTPYAHUKMA AOIKHbI MPOATU obydyeHune. CornacHo
FOCT P 53734.5.1 HauanbHoe 1 NOBTOpPHOE 0byYeHne AoMmKeH NPOXOAUTb BECh NEPCOHAaI, conpukacaoLwmit-
ca ¢ YOCP-komnoHeHTamu, Hanpumep, Byxrantepusi. B HekoTopbix koMMaHusix Gyxrantepusi y4acTByeT B
eXerogHon VHBeHTapuM3auumn, koraa nponsBOAMTCS YYeT BCEX KOMMOHEHTOB. B Takom crnydyae cOTpyAHMKM
nmvetoT geno ¢ Y3CP-koMmnoHeHTamn. Ytobbl cooTBeTCTBOBaTL cTaHdapTy TOCT P 53734.5.1, 6yxrantepus
Takke JOMKHa Npoxoantb obyyeHne.

OpraHnzauns moxeT obecneunTs 0byyeHUe nepcoHana, kKoTopbln He paboTaeT ¢ YOCP-koMnoHeHTa-
mu, xoTa ctaHgapTt FOCT P 53734.5.1 atoro He TpebyeT. A UMEHHO Ans:

- MeHeaXepoB, KOTOPble MOTYT HYXAaTbCA B MOHUMaHUM HeobxoanMMocT npegoTepalleHus SCP n
OCP-puckos;

- TeXHWYeckoro 1 obcnyxunearoLLero nepcoHana, KoTopklin MoXeT paboTaTe BHYTpU ydacTka Y33,

- nepcoHana, ocylLecTBAIOLEro 3akynku, 0TBeTCTBEHHOro 3a 3akynky Y3CP-komnoHeHTOB 1 06opy-
AoBaHus.

Jluuo, conposoxaatolliee nocetTutenei Ha yd4actke Y33, HeceT OTBETCTBEHHOCTb 3a UX NoBeAeHMe Ha
3TOM y4yacTKe, a Takke 3a UCMonNb30BaHWe MU 3aLMTHBLIX CpeacTB.

O6y4yeHune nepcoHana MOXeT NPOBOAUTLCA PasnUYHBIMK criocobamu (C MOMOLLLI MHCTPYKTOpa, KOM-
MbloTepHoe 0ByyeHune 1 T.N.); NPeAnoYTUTENBHBIM CNOCOGOM MPKW HavannbHOM 06yyeHUM SBnseTca obyveHne
C MHCTPYKTOPOM. MHCTPYKTOP AOMKEH XOPOLLIO 3HaTb TEOPUIO 3MEKTPOCTaTUYECKOro paspsaa U nporpaMmmMy
OCP-ynpasneHns, AeiCTBYIOLLYO B OpraHu3aLm, a Takke onucaHHble B Hel NpoLecchkl, MeTOAMKA U MaTepu-
anbl. Mpu 06y4eHnn Hy>KHO NpUHMMAaTL BO BHUMaHWe obpasoBaHue, Keanndukaumio 1 Bospact obyvyaemMblX.
Bce oby4yeHune gomxHo npoBoanTses B 6e3onacHom, yao6GHOM NoOMeLLeHUN.
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Bravane BbibupatoTca Hanbonee noaxoasime Metodbl o6yyeHns Ana AaHHOro NPou3BoACTBa:

- Kypc, MPOBOAMMbIA MHCTPYKTOPOM B Knacce;

- Kypc, NPOBOAUMBI/ KOHCYNbTaHTOM Ha 6a3e npeanpuaTUs;

- KOMMbOTEPHOE 0BYYEeHUE;

- MPOMBILUSIEHHbIE CUMMO3MYMbI, KOHCY bTaLUU 1 CEMUHAPBI.

Mporpamma HavansHoro obyyeHuns AomkHa BKNOYaTb ocHoBbLI OCP, ocobeHHOCTM NnaHa nporpammel
OCP-ynpaBneHnsa gaHHOro nNpoussBoAcTBa U Posfib KakAoro cotpyaHuka B nporpamme OCP-ynpaBneHus.
Mporpamma obyyeHus 4omKkHa oTBeYaTh Ha criedytoLlme BaXKHble BONPOChI:

- YTO Takoe cTaTU4ecKoe 3eKTPU4EeCTBO;

- Kak OHO BO3HUKaeT;

- KaK aneKkTpocTaTU4eckunii paspss BAMsieT Ha kavyecTBo paboThl n3genus.

PekomeHngyeTcs Bkntoyath B nporpammy SCP-ynpasneHusi noapobHoe o6 bsAcHEHUE TEXHOMOMMA 3aLL M-
Thl, KaK YacTW NOAWUTUKN OpraHusaunn. Hesasucrmo ot Toro, Kakoin metoa obyyeHus BeibupaeTcs, nporpamma
[AOIKHaA CTPOUTbCH Takum obpas3om, YTobbl COTPYAHWKM NOMY4MIIA OTBETHI HA BCe BOMpockl. KpoMe Toro, kBa-
nMULMPOBaHHBIA COTPYAHUK OpraHM3aLumM AOMKeH oTBeYaTb Ha BCe BONPOChl 06yvyaeMbiX COTPYAHUKOB,
Korga OHM YKe NpUcTynunun k pabote. CBoboaHoe obLleHe — KoY K yenexy nporpammbl 06yyeHus. Takoi
TUN oBLWEeHNs JOMKEH COXPaHNTLCsl Ha paboyemM mecTe U hopMUPOBaTL OCHOBY AMNA NOCTOAHHOIO Npouecca
0byyerus. CornacHo FOCT P 53734.5.1 HavyanbHoe 0by4yeHne nNpoBoauTCcsa 40 TOro, Kak nepcoHarn HavyHet
paboty ¢ YOCP-koMNoHeHTaMu.

Mockonbky nporpammbl SCP-ynpasneHus NokpbiBaloT Gonbluoe KONMYecTeo pabounx AUCLMNINH U
obpasoBaTenbHbIX YpoBHER, Heobxoanmo paspaboTaTh cneunanbHble 06yqarowme Moaynu, oxsaTbiBatoLme
KOHKPEeTHYI0 NpUKnagHyto 3agadvy. YCcoBepLUEHCTBOBAHHbIE MOAYN AOMKHBI NOAYEpPKUBaTL cneuuduyeckue
0CODEHHOCTU Kaxaon AncumnimHel. Kypc obyyeHust JomkeH yuuTeiBaTe 0cobble TpeboBaHUS K KaXO0W rpyn-
ne. Hanpumep, moaynu, paspabaTbiBaeMble Ans PYKOBOACTBA, UHXEHEPOB, TEXHUYECKUX CneuuanqcTos,
nepcoHana, ocyLecTBsALWero ybopky u «nonesoe» obcnyxmsaHne, MOryT CUNbHO OTANYATLCA ApYr OT ApY-
ra, Tak kak nx exxegHeBHble 0653aHHOCTU U 06MacTb OTBETCTBEHHOCTU CUMbHO OTIMYAKOTCS.

MpoBedeHne HavyanbHoOro 1 Nocneaytowero obyyeHns ABNAETCA BaXXHON cocTaBnNAoLLENA nnaHa obyde-
HUA noboli opraHuzaumm. HeobxoanuMo MOCTOSIHHO COBEPLUEHCTBOBATL MNNaH 0by4eHus, BHOCUTb B Hero
N3MeHeHns 1 060CHOBEIBaTL UX HeoBXoAMMOCTb. Kak npu HayanbHoM, Tak 1 nocneaytowemM oby4eHnn Heob-
XOAUMO NpaBusbHO BbiGpaTb cnocob obyveHusa U YacToTy ero nposeaeHus. BeibpaHHbIl MeToa AomkeH
obecneymBaTb 0CBEAOMIEHHOCTb KQXKAOr0 COTPYAHMKA U onpeaensTb ero 06s13aHHOCTU, HanpaBeHHbIe Ha
OCP-zawuty. Mocneaywwee obyveHune Takke ABnaeTcs xopoluein opmoii o6paTHOW CBA3U AN MOHUTO-
puHra achpeKTUBHOCTU Nporpammel. Bo BpeMst 3aHATUI HeO6X0AMMO CTUMYNMpPOBaTb NepcoHarn K obcyxae-
HUIO NPOBMEeM 1 BHECEHUIO NPEANOKEHWA NO YNYULIEHWIO NPOrpaMMbl. 3aTeM MOryT HazHavaTbCcsA AeACTBUS
Mo yCoBepLUeHCTBOBaHMIO BCel nporpaMmmMbl DCP-ynpaBneHusi opraHusauuu.

BaxHo, 4To6bl B Nnpouecce 0byveHus (NepBoHaYansHOro Uy nocneaytowlero) sce obyvatoLmuecs noHs-
A1 1 3anoMHUNK KoHuenuun nporpammbl ACP-ynpaeneHus. CornacHo FOCT P 53734.5.1 nnaH obyyeHus
OOIKeH BKNOYaTb METOAUKY 06 BEKTUBHOM OLIEHKM NOMYYEHHBbIX 3HaHUA. Takasa npoBepka MoXeT 6bITb MHO-
roobpasHon, BkroYatoLei Kak NMCbMeHHbIE TeCThl, 6eceabl B hopMe BONPOCOB U OTBETOB C UHCTPYKTOPOM,
Tak U BONPOCHI C BapuaHTaMu OTBETOB B KOHLE 00y4eHus ¢ Ucnofb3oBaHNeM KoMnbioTepa. Hesasncumo ot
BbIGpaHHOro MeToaa, opraH1Msaums AoPkHa oNpeaennTb KpUTepuin «yCnewwHo/HeycneLwwHo», rapaHTUpyoLWnia
agekBaTHYI0 OLEeHKy NonyyYyeHHbIX 3HaHWi. HeobxoaMMo xpaHuTe BCe 3anncn o pesyrnbTaTtax OLeHKU 3HaHUA,
yTO6bI PYKOBOACTBO U 3aKasuMKy B NM0GOA MOMEHT MOIMN K HUM 06paTuTbCa ANA NOATBEPXAEHUS TOro, YTO
nnaH nporpammel SCP-ynpasneHus No 0by4yeHuio BIMOSHSAETCA.

CornacHo MOCT P 53734.5.1 noBTOpHOE 06yyYeHne A0IMKHO OCYLEeCTBNATLCA NepUoaMYeckn, MoaToOMy
HeobxoanMo paspaboTaTb cUCTEMY, KOTOpasi MO3BONUT ONpeAennuTb, KOraa COTPYAHUKA AOIDKHBI NPOXOAUTL
NMOBTOPHOE UCNbITaHUE U/UNKU cepTUdnKauuio.

O6paszosaTenbHble MaTepuanbl Mo DCP-ynpaBneHnto AomkHbl ObiTb AOCTYMHLI, YTOGbLI COTPYAHUKN
opraHusauun mMornv B noboi MOMEHT UMK BOCMNONb30BaThesl. B UMCNo Takux matepuanos MOryT BXOOUTh:

- MaTepuarnsbl, UCMOSIb3yeMble NPU Ha4YanbHOM U nocrneayowem obyvyeHun;

- 6lonneTteHn U HoOpMaLMOHHbIE NMUCbMA;

- Buaeomartepuansl nnmn CD;

- matepuansl obyyeHus Ha 6a3e KoMnbloTEPa;

- TexHW4eckue ctaTbu, UCCNeoBaHus, cTaHAapThl U cneuudukaunm;

- matepuansl no 3CP-ynpasneHuio 1 cneuyudukauum obopyaosaHus.

4.3 Pa3paboTka nnaHa NpoBepKU COOTBETCTBUA

4.3.1 BBepeHue
HanHbin noapasaen nocssiLeH NpasuibHOMY COCTaBMNEHUIO NNaHa NPoBepKn COOTBETCTBUS U ero ponun
B yCNeLwHoM BbINONHeHUU nporpaMmmbl ICP-ynpasneHus.
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YTobbl nporpamMma OCP-ynpaBneHus Gbina yCnewHon, BaXHO COCTaBUTb MaH NPOBEPKU COOTBET-
CTBWSI, B KOTOPOM JOJDKHBI BbITh OTpaXeHb!:

- ucnonb3syemsble anemeHTbl CP-ynpasneHus;

- YacToTa M TUMN NPOBEPOK 3fIEMEHTA Ha COOTBETCTBUE cneundukaumm;

- ponycTuMble npegenbl Ans KaXxaoro ucnonb3yemoro anemeHta 3CP-ynpasneHus;

- MeToAbl UCTIbITAHUA, KOTOpble AOMKHBLI UCNONBb30BAaTLCA ayauTopamMu Ana NPOBEPKN TOTO, UYTO Kaxk-
Abin anemeHT OCP-ynpaBneHusl MMeeT COOTBETCTBYOLWMNE NapameTphl;

- obopyaoBaHue, KOTOpoe AOMKHO NPUMEHATLCA ANA NPOBEPKU pasnnyHbIX anemeHTo SCP-ynpasneHus;

- thamunus, UmMA, 0TYECTBO, AOMKHOCTbL NMLA, NPOBOAALLEr0 KOHTPONbHbIE N3MEPEHUS;

- KOppeKTupyloLimMe MeponpuaTua NPy BbIABNEHUN HECOOTBETCTBUMN.

4.3.2 3nemeHTbl ACP-ynpaBneHusn

CyluecTByeT MHOXeCTBO €nocoboB coctaBneHusa nporpammbl SCP-ynpaenenus. Mporpamma moxeT
6bITb Kak 04eHb NPOCTOM U IKOHOMUYHO, TaK U CAIOXHOW, KOMMMEKCHON, UCNONb3YoLWen pasnnyHble aneMeH-
Tbl KOHTpONA, obecneunBaiolive Ay6nNMpoBaHue B cny4yae oTkasza OCHOBHbIX 3femMeHToB DCP-ynpaBneHus.

Basosas nporpamma SCP-ynpaBneHusa agomxkHa BkovaTb cneayowme anemMeHTbl:

- 3aseMnsieMble paboune NoBepxXHOCTY;

- 3a3eMiieHWe nepcoHana c NOMOLLbIO aHTUCTaTU4Yeckux 6pacneTos;

- 3alUMTHYIO ynakoBky Ans nepemetueHns HOCP-KkOMNOHEHTOB OT 0AHOIO Npouecca K crneayowemy.

KomnnekcHas nporpamma 3CP-ynpaBneHns AomKHa BKNOYATb creayowme snemMeHTbl:

- 3aseMnsieMble paboune NOBEPXHOCTY;

- 3a3eMiieHWe nepcoHana ¢ NOMOLLbO aHTUCTaTU4Yeckux 6pacneTos;

- 3a3eMiieHWe nepcoHana 4Yepes aHTUCTaTUMecKkoe HanoslbHoe MNOKPLITUE, 3aLUUTHYIO 0DYBb;

- MpUMeHeHne NepcoHarnom 3a3eMneHHOW 3alnTHOW oaeXAabl;

- MOHM3aLMIO BO3JyXa Ha Kaxaom pabodemM mecTe.

PelweHune o Tom, Kakyto Nnporpammy KOHTPOSA UCNOMb30oBaTb, 6a30BYI0 UM KOMMNAEKCHYIO, NPUHUMAET-
cA KoMNaHnen. BoT HekoTopkle U3 BONPOCOB, KOTOPbLIE HYXXHO NPU 3TOM paccMaTpuBaTth: CTOMMOCTb U3roTas-
nvBaemblX u3genui, TpeboBaHWA K HAAEXHOCTU U34enus, nNpeabsBAseMble  3akasydukoMm, W
OCP-uyBCcTBMTENBHOCTL O6pabaTkiBaeMbIx n3genui. Jio6oin ns BapnaHToB NPorpaMmel MoxeT ObiTb achdek-
TUBHBLIM Ana 3awmTbl Y3CP- KOMNOHEHTOB.

Kak Tonbko snemeHTel QCP-ynpaBneHusa onpegeneHsl U BHeApeHbl, HEOBXOAUMO COCTaBUTbL BEAO-
MOCTb NpoBepKX. UToObI onpeaenuTb TeHASHLUMN YIyULLEHUA UMK YXYALIEHUS MPU UCTIOSIb30BaHWUM Nporpam-
mbl QCP-ynpasneHusi, Heobxoanumo, 4Tobbl ayauTopbl KaXablid pas nocrnegoBaTenbHO NPOBepsnv KaXablin
y4acTok. MHorne opraHuzauum cyuTaoT, YTO NMPaBUITbLHO COCTaBMEHHasli BeAOMOCTb MOMoraeT yrnyylluvTb
COrnacoBaHHOCTb MPOBEPKN.

4.3.3 YacTtoTa npoBepok

YacToTa npoepok anemeHtoB OCP-ynpaBneHus 3aBucuT oT paga ¢akTopos, HanpuMmep, 4acToThbl
NCMonNb3oBaHUs, cpoka cnyxbbl, BNUsAHUA Ha nporpammy OCP-ynpaBneHus B criyyae HeucnpasHocTu. B
KayecTBe npuMepa MOXHO MPUBECTM YaCTO UCMONb3yeMble AN 3a3eMIIeHUsl NepcoHana aHTucratmieckue
6pacneTbl. Mposoa GpacneTa B pesynbTaTe exeAHEeBHbIX pacTArMBaHWA/M3rmbaHWil MsHaLIMBaeTCs, a NPOBO-
Asilas xkuna npoBofa MoxXeT pasopBaTtbesl. PekoMeHayeMas YacToTa NpoBepKn NPOBOAOB aHTUCTaTUYECKUX
OGpacneToB — OAMH pas B CMeHy, Tak Kak COCTOsiHAe MpoBoAa aHTMcTaTudeckoro Gpacrnerta BaxkHO Ans
BbINOSIHEHWSA NPOrpaMMebl 1 0BHaPYKEHUs1 HeUCTIPaBHOCTMU.

HekoTopble opraHMsaLnm XenawT YBENUYUTL UHTEpPBan MeXay NpoBepkamun Kakoro-nubo anemeHTa
OCP-ynpasnerus. ObblvYHO 3TO AenaeTcs NyTeM MOHUTOPUHIa HeucrpaBHocTen anemeHTa OCP-ynpasne-
HUA. Kak TonbKo opraHusaums npuxoauT K BeIBOAY, YTO B TeUEHUe 3aaHHOro nepuoaa BpeMeHn He obHapy-
XKNBAETCS HUKAKUX HeUcnpaBHOCTEW, BPeMsl Mexay npoBedeHUEM MPOBEPOK MOXHO YBENUMYUTL. 3aTem
opraHusauus NpoBoaNT MOHUTOPUHI HOBOTO UHTepBara npoBepok. Ecnn obHapyxuBaeTcsl HenpuemneMelin
YpOBeHb HeucrnpasHoCcTel, HeobXoAUMMO BEPHYTLCS K NpeablayluemMy UHTepBany NpoBepok.

4.3.4 Tvn npoBepok

B NpoMbILLNEHHOCTU Ha HACTOALLMIA MOMEHT UCNOMb3YeTCsl HECKOMBLKO TUMOB NPOBEPOK. TU NPOBEPKU
4YacTo WCMOMbL3YTCA B KOMOMHauuM Onst MakcumarnbHOro yBenudeHust 3dEeKTMBHOCTU Nporpammebl
OCP-ynpasneHus.

4.3.4.1 BusyanbHble NpoBepKu

BusyanbHble NPOBEPKUM UCMONb3YKOTCA OpraHM3auusiMyi Anst KOHTpons obuero coctosiHus Y33. Onu
BKJIIOHAIOT KOHTPOSIb 3@ HAXOXKAEHUEM Ha MecTe 3a3eMIISAIoLLMX NPOBOAOB W yaaneHNneM HEeHY)XXHbIX UICTOYHU-
KOB CTaTM4eCKOro anekTpuyecTsa. BusyanbHele NpoBepKA MOTyT UCMONb30BATLCH Takke PYKOBOACTBOM UMK
WHCMEKTUPYIOWMM NEepPCcoHarnom ANns rapaHTuM BbiNOSIHEHUSI COTPYAHWKAMU agMUHUCTPATUBHBIX YKasaHWiA
OTHOCUTENbHO NPaBUSILHOMO HOLLIEHUS 3aLLMTHOW 0BYBU U aHTUCTaTUYECKUX BpacneToB, a TakKe eXeqHEeBHO-
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ro ucnbiTaHWs nocrnegHuX. BuayanbHas npoBepka 4acTo SIBMSIETCA XOpowen WMHOAWKaUMEeR BbINOHeHUA
nporpammel 3CP-ynpasneHus.

4.3.4.2 N3mepeHua

BonbLUIMHCTBO OpraHM3aunii OCyLLIECTBISAIT KOHTPOMb NyTeM UaMepeHuin. MpoBepka ocyLlecTBNAeTCA
nepcoHanoM, UMeLWUM creunanbHylo KBannbukaumio, ¢ NpUMEeHEHNeEM crielmansHoro obopyaoBaHus.
HekoTopble opraHusaunm BeINOMHAIOT N3MepeHne KaXaoro NCrnofib3yeMoro Ha Npov3BoACTBe 3feMeHTa KOH-
Tpons, Toraa Kak 4Apyrne Ucnonb3yroT BblbopoyHoe uamepeHue. Tun Ncrnofb3yeMoin NpoBepku 3aBuUCUT oT
TOro, HacKomNbKO 3Ta NpoBepKa npusHaeTca opraHusaunein acekTUBHON.

4.3.5 MNpepenbl aneMeHToB ACP-ynpaBneHus

PaHee MHorve nponssoacTBa Obinn BblHYyXAeHbl paspabaTeiBaTe CBOM COBCTBEHHbIE METOAUKA UCTbI-
TaHWsl U ycTaHaBNMBaTb npedensl Ana TecTupyemblx anemenTos SCP-ynpasneHusa. OgHako B HacTosuwee
Bpems paspaboTaHbl 0bLwue ansa MHorux anemMeHToB napameTtpbl SCP-ynpasneHusi. PaspaboTka nporpaMmel
OCP-ynpaBneHus ¢ npegenamu, ykasanHoiMn B FOC P 53734.5.1, fomkHa CyLEeCTBEHHO CHU3WUTL BO3MOX-
HOCTb MOBPEXAEHUSA KOMMOHEHTOB € YyBCTBUTENBbHOCTLIO 100 B (MUT).

WHorga npegenebl MOryT ObiTb U3MEHEHbI B CTOPOHY YXXeCTOYeHUs, Hanpumep, npu paspaboTke npo-
rpamMmbl AN KOMNOHEHTOB, BbladepXkuBatowmx meHee 100 B.

4.3.6 MeToabl UcnbiTaHU

MeToabl UCNbITaHWUIA UMK CTaHAAPThI, B COOTBETCTBUN C KOTOPLIMU NPOBOAATCA UCTbITAHUS, U3NOXEHbI
B Tabnuuax 1—4 TOCT P 53734.5.1. Ctanpapt F'OCT P 53734.5.1 gonyckaeT pa3paboTKy cOBCTBEHHbIX
METOOO0B UCMbITaHUA UNW WUCMONb3OBaHWe ApYyrux MeToAoB ANA NPOBEPKU HEKOTOPLIX 3feMeHTOB
OCP-ynpasnenus. Ecnn ctangapTel, ykazaHHble B FTOCT P 53734.5.1 He ucnonb3ytoTtca, Heobxogumo B nna-
He nporpammbl SCP-ynpaBneHns ykaszaTb NPUYMHbI, MO KOTOPLIM YKa3aHHbIe cTaHAapTel He MOryT ObITb Npu-
MeHeHbl. Heobxoaumo aokasaTtb, UTO WMCMONb3yemble MEeToAbl UCMbITaHWIA ABNAITCA NOAXOOAWMMU 1
J0CTaToOYHbIMN.

MpuBeaeHHbIe B Tabnunuax MeToAbl UCTbITaHWI NpegHasHaYeHbl, rMaBHbIM 06pa3om, Ans knaccuduka-
U cnonb3yemblx n3aenuin u matepuanos. [N BEINOAHEHUA KOHTPONbHLIX U3MEPEHUI, COOTBETCTBYIOLINX
TpeboBaHnsm [OCT P 53734.5.1 moxeT wucnonb3oBaTbCs MOAUMULMPOBaHHEIN BapuaHT MeToaa
ucnblTaHUsA.

OueHb BaxHO, 4TOGLI NLLa, NprBREYeHHbIE K NpoBepke nNporpammel SCP-ynpasneHus, NOHUManu, kak
HY>XKHO NPON3BOAUTL KOHTPOSbHBIE N3MepeHus. Heobxogumo paspabotaTe METOANKA OIS BbINMOSTHEHNS KaX-
[0ro NPOBEPOYHOro N3MEpEHUs], a Takke o6ecneynTb NOHUMaHWe MeTOAMKU NMPOBEPKA BCEMU NULiaMun, Nnpu-
BMeYEHHbIMW K BbIMOMHEHNIO U3MEPEHWIA.

4.3.7 UsmeputenbHoe o6opyaoBaHue

OueHb BaXXHO BbIbpaTh COOTBETCTBYOLLEE U3MepuTernbHoe obopyaosaHne. PekoMeHayeTcs UCNOMb30-
BaTb M3MepuTenbHble NPUMBOpPbI, YkazaHHble B MeToAax WUCMbiTaHWIA, nepeuncneHHbix B Tabnuuax 1—4
FOCT P 53734.5.1. Kaxaplin ayAUTOp AOIPKEH YMETb NPaBUITbHO MOSb30BaThLCS U3MEPUTENbHEIMU NMpubopamu.

4.3.8 Ksanudukauua aygutopa

BaxHol yacTbto pa3paboTku nporpammel ACP-ynpaBneHus siBnsieTcst NpaBunbHbIA BbIGOp nnu, npose-
parowmnx nporpammy SCP-ynpasneHus. Hnxke N3noxeHbl HEKOTOpbIE NOMOXEHUSA, KOTOPbIE HY>KHO YYNTLIBATL
npu BbIGope BHYTPEHHUX ayaAUTOPOB:

- BHYTPEHHWA ayauTop AoSKeH 6biTb 3Hakom ¢ FTOCT P 53734.5.1, a Takke ¢ nporpammoint 9CP-ynpas-
neHus AaHHOW opraHusaumu;

- BHYTPEHHUN ayauTop AOMKEH MOHUMaTb, Kak nporpamma OCP-ynpaBneHua COOTHOCUTCA C CUCTEMON
yrnpaeneH1s KauecTBOM aHHOMN opraHusaumn’). Pesynstat QCP-ynpasneHns — oauH 13 npumepos. Kakue
Mepbl opraHusauns npegnprH1UMaeT npy obHapyXeHUn HecooTBETCTBUI? Kak AoKYMeHTUpYoTCA pesynbTa-
Tbl OCP-ynpasneHua? CocTaBnaAoTCs N OTYETHI O KOPPEKTUPYIOLWUX AeUCTBUAX? MNpoBepsaeT nu ayauTop,
YTO BbISIBMIEHHbIE MPOBEMHbBIE Y4acCTKM YCTpaHAOTCS, Mpexae 4YeM NpekpawlarTcsa KOpPEeKTUPOBOYHLIE
nencTena?

- BHYTPEHHWU ayanTop OOMMKeH nponTu obyyeHne nepen nposeaeHnemM nposepku. Mporpamma obyye-
HWUS ayanTopoB B COOTBETCTBUU ¢ TpebosaHuammu FOCT P UCO 9001 obecneunBaeT xopoLuuin pyHaaMeHT
OnNs Bcex ayanTopos .

- ayauTop AormkeH 6bITb 3HaKoM ¢ NPOU3BOACTBEHHLIMU MpoLeccamn, KoTopble OH ByaeT NpoBepsTh

4.3.9 Otyert o pe3yrnbTaTax NpoBepKU

BaxHo uHdopmmnpoBaTb PyKOBOACTBO O COCTOSIHUN Nporpammbl SCP-ynpasneHusi, Hanpumep, nytem
COCTaBIeHUs OTYETOB O BhINOMHEHUN NMPOBepoK. KoopaAnHaTop A0MKEH BLISIBUTb 1 NpoaHanu3npoBaTh Kaxk-

1) FOCT P UCO 9000 Cucmenma yrpasneHus kayecmeom — OCHO8bI U Cio8apb.
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Joe HeCOOTBETCTBME Ha nNpeameT BaxHOCTU. O cepbe3HbIX HECOOTBETCTBUSIX HEOBX0AUMO HEMEeANIEHHO YBe-
AOMUTb PYKOBOACTBO, YTOObI NPUBIEYb HYXKHbIE PeCcypChbl Assi UCTIPaBieHnst HECOOTBETCTBUSA.

CyLuecTByeT MHOXeCTBO cnoco6oB MH(OPMMPOBaHMA PYKOBOACTBA O HecooTBeTcTBUsiX. [NpuHATO
MCMonb30BaTh ANarpaMmmbl NpoBepku. [lnarpaMma A0IKHA, KaK MMHUMYM, OnpeaensiTb:

- KOMNWUYeCTBO pe3ynbTaToB NPOBEPKY;

= TN NONy4eHHbIX AAaHHbIX;

- npoBepsieMbI Y4aCTOK.

PucyHok 1 otobpaxaet cratyc nporpaMmmbl QCP-ynpaBneHusi U OCHOBHbIE UCTOUHUKU HECOOTBETCTBUSA.
OpHako pucyHok 1 He oToBpaxaeT, cobrniopaeTcsa N NporpaMMa Unu HeT. B HEKOTOpPLIX OpraHu3auusax BBO-
AUTCH KOHTpOnbHAaA undpa AonycKaeMbiX Ha JAHHOM Y4acTke HeCOOTBETCTBUIA. PUCYHOK 2 oToBpaxaeT KOH-
TPOnbHble UMbl ANS NPOU3BOACTBEHHOW NMuHMK. Kak BUAHO M3 pUCYHKa 2, NPOM3BOACTBEHHAA SIMHUSA
CYLLECTBEHHO NPEBbICUNAa KOHTPOrbHbIE LMdpbl. 3Ta nHopmauusi noMoraeT pykoBOACTBY ONpeaenutb,
BbINonHaeTcA nporpamma OCP-ynpaBneHvs nnm Her.

OT1uer Takke BKMoYaeT B cebsi ayauTOpCKUiA OTYET, KOTOPbIA COAEPXKUT COCTOSIHUE NPOBEepPseMbiX
y4acTKoOB € TeyeHneM BpemeHu. [Npumep Takoin avarpamMmbl NpeacTaBneH Ha pucyHke 3.

MpousBoacTBeHHaA nuHUA Net

KonuuectBo nonyYeHHbIX AaHHbIX

50 4

40 UNEEETT TV CEEETE TP

30 2
\E

AnuBapb 2004 .
1 — HecooTBeTCTBME COTPYAHUKOB; 2 — 3asemneHuve; 3 — pabora o6opynoBaHus; 4 — nctouHukm SCP

PucyHok 1 — Mpumep oTyeTa o npoeepke, oTobpaxaloLero craryc dCP-nporpamMmmbl

MpoussoacTBeHHas nuHMA Nei

Konwnyecteo NONyYeHHbIX AaHHbIX

60
2004 Lenb
/
10— 1
;L
Ansapb 2004 .

1 — HecooTBETCTBME COTPYAHUKOB; 2 — 3as3emneHue; 3 — pabota o6opynosaHusi; 4 — nctouHuku SCP

PucyHok 2 — Mpumep oTyeTa 0 NpoBepke, 0ToBpasKaloLEero KOHTPONbHYIO LIMMPY NPOM3BOACTBEHHON NUHWUU
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Mpou3sBoacTeeHHaA NuHuA Net

KonunuecTtBo nony4YeHHbIX AaHHbIX

KonTtponbHas uudpa 2004
60
50 4
3
40
HIIIEG" » 2004 Liens
30 /
20 //
;IIIII
|1
Tk
0 Z
Ausapb Anpenb Wonb

1 — HecoOTBEeTCTBME COTPYAHUKOB; 2 — 3a3emneHue; 3 — paboTta obopynosaHusi; 4 — UCTOYHUKU QCP

PucyHok 3 — MNpumep oTyeTa 0 NnpoBepke, 0TOGpaxalowero TEHAESHLMIO NPOBEPOK

4.4 Cuctembl 3a3emMrieHMA/BbIpaBHMBAHUA NOTEHUMana

441 BBepeHue

3awmra YH3CP-koMNOHEHTOB conpoBoxaaeTcs o6ecneyeHnemM 3asemneHns 4N NPUBELEeHNs 3aLmnT-
HbIX MaTepu1anoB 1 NepcoHana Kk oqHOMY 1 TOMY Xe 3f1eKTpPU4ecKoMy noTeHuuany. Bce npoeogsiwme n pacce-
MBalolMe SneMeHTbl pabodelr 30HbI, BKMOYAs NepcoHan, OO/MKHbI UMETb CBfidb WK aneKTpudeckoe
coeAvHeHNe C M3BECTHON TOYKOM 3a3emiieHus unu obwen coeanHuTenbHoOW ToYkoW. Takoe coeauHeHwe
obecneuvBaeT pacnpegeneHve 3apsifa, BblpaBHUBaAHME HaNPsSPKEHUA MEXY BCEMU 35IEMEHTaMU U NepCcoHa-
NOM 1 YCTPaHsieT BEPOSTHOCTL Bo3AencTBusi SCP Ha 4yBCTBUTENbHbLIE KOMIMOHEHTBI. 3NEKTPOCTaTU4ECKas
3awmTa MoXeT MMeTb NOTeHLMar, OTSIMYHbIN OT «HYJIEBOTO» HaNPSDKEHUs 3EMITW, KOr4a BCe 3MeMeHTbl CUC-
TEeMbI NPUBOZATCS K OQHOMY M TOMY e NMoTeHumany.

MpwumeyaHun e — BaxHO NOHUMATDL, YTO AUSNEKTPUKU HE TEPSIIOT CBOIM SNEKTPOCTATUYECKUIM 3apsif] NPYU KOHTaK-
Te ¢ 3emnei. B nepeuncneHuu r) 4.6 npueeaeH npuHUMN paboTbl ¢ AuanekTpukamu. B atom naparpade npuBeieHb! pyKo-
BOACTBAa M METOAUKU, HeobxoauMbie AnsA co3naHua apdekTUBHOTO 3a3eMneHlmns. OHM OrpaHMuYMBAaIOTCS TOMNbKO 3a3eMrie-
HUEM B LensaX 3awimTbl oT OCP.

4.4.2 OcHOBHbIe Tpe60BaHUA K 3a3eMIIeHUI0

MepBbIM 3TAanOM AN NpUBEAEHMS BCEX KOMMOHEHTOB Y33 K OHOMY 3MeKTpUdeckoMy MoTeHuuany
AIBMSETCA 3a3eMneHve BCeX MPOBOASILLMX KOMMOHEHTOB paboyeli 30HLI (paboume nNOBepxXHOCTW, nioawm,
obopynoBaHue U T.M.) K OQHOIN U3 NEPEUYUCTIEHHBIX HIDKE TOYEK.

4.4.21 3awmTHas 3emns unum (PyHKLUMOHaNbHOe 3a3eMrieHne

Mpwn anekTpy4eckoM 3TaNoOHHOM 3a3eMIleHVM (3aluMTHOWN 3emne) Ans 3awmTbl oT ACP ucnonb3yercs
NPOBOAHUK 3a3eMINeHNs, KOTOPbIW ABMSIETCH YaCTbI0 CUCTEMbI SNEKTpocHabxeHus. Ucnonb3oBaHue 3almT-
HOW 3eMNn1 B KaYecTBe 3TANOHHOro 3aszemreHus aAns snemeHToB CP-ynpaBneHusi rapaHTUpyeT, YTo ane-
MeHTbl OCP-ynpaBneHusi U Bce NOAKMIYaeMoe K anekTpoceT o6opyaoBaHUe HaxXoasaTCsl NoA OAHUM U TEM
Xe noteHumanoM. Ha guarpammax (pucyHku 4a, 46 v 4B) npuBeAeHsI NPOBOAHUKM 3a3eMrieHus1 obopyioBa-
HWUA B TPEX pasnuYHbIX cUCTeMax sHeprocHabxeHus. MNpy MCnonbL30BaHMKU 3TOrO TUNa 3TaNoOHHOIO 3a3eMrie-
HUA anemeHTLl SCP-ynpaBneHus, npMMeHsieMble B OpraHm3aumm, COeAUHSIIOTCA ¢ NPOBOHUKOM 3a3eMIIeHUs
obopynoBaHus.

Ecnu ncnonb3oBaHne NpoBoAHMKA 3a3eMITEHUA HeXenaTenbHO UM HEBO3MOXKHO, UCNOSTb3yeTcsl (DYHK-
LuoHarnbHoe 3asemneHune. PyHKUMOHanNbHOE 3a3eMreHne npeacraBnseT cob6ol OTAeNnbHbIA 3a3eMIsoLLUiA
3NeKTPoA, KOTOPbIW UCTONb3YeTCs B KAYECTBE 3TANIOHHOIO 3a3eMIIEHUs Ans Bcex anemeHToB OCP-ynpasne-
HWA, NPUMEHsieMbIX B opraHnsauumn. PekomeHgyeTcsi, YTobbl cucteMa hyHKLMOHaNbHOro 3azemneHust 6oina
CBfi3aHa C 3NEeKTPUYECKON 3a3eMNsIoLLen CUCTEMON (€Cnn TakoBasi UMeeTCs1), YTOObI MCKIIOYUTL Pa3HOCTb
noTeHLManos mMexay 3TUMU ABYMS CUCTEMaMK 3a3E8MINEHMS.

8
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OcHoBHoe ceTeBoe o6opyaoBaHue

| Po3seTka
< ~ [ Pasa ,,YepHbii 120 B
HeittpanbHas 7/ J
WKrHa N 1 Hynb ,, Benbli . I_
lnHa 3asemneHus /7 el ™ MeTNMMMECKUN
| ,,3eneHbli Kopnyc
Mepembivka | 3asemnenné’
o6opynoBaHusi
3azemnsowmin " _1__
3MeKTpog, -

PucyHok 4a — Mpumep CeBepoamepuKaHCKOW 3HEProcUCTEMbI

OcHoBHOe ceTeBoe obopyaosaHue

KpacHblii
WIN XKENTbIA PoseTka
- Unn CUHUA
“ 1= dasa ., 240 B
HeitpanbHas | 44
MR ¥ = Hynb ,, epHblit [
E | lnua 3asemnenna 7/ MeTannnueckuii
| ,, 3eneHbii Kopmnyc
3 7/
3aszemneHue
—— oﬁopyp‘oBaHuﬂ
Sasemnsiowmin " _L_

aneKTpog, -

PucyHok 46 — lMprvmep Manasumckon aHeprocucTeMsl

OcHoBHoe ceTeBoe oGopyaoBaHue

| | |
| :
(' '(“"( +_{\ ¢dasza ,, Cepblii ggnga

HentpanbHas 7/
LumHa AN 7
Hynb ; _, CrHWiA
7 .
LUnHa 3azemneHus 3eneHbli Mertannuueckuii
-~ | 4 NN XKeNThIN Kopnyc
03 7/
3asemnexne
— OGOPYAOBGHVISI
3azemnsiowmin " _1_
aneKTpoy, -

PucyHok 48 — MNpumep aHeprocuctemsl Benukobputanum — OgHogasHasi cuctema

PucyHok 4 — OHeprocucTeMbl HEKOTOPbIX CTpaH
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4.4.2.2 O6wan coeguHUTeNbHas Touka (BbipaBHMBaHWe NOTEHLMaNoB)

Ecnu 3azemnstoLan cuctema oTcytcTeyeT, nporpamma OCP-ynpasneHns ocyllecTBNAETCA NoaKroye-
HWem Bcex anemeHToB OCP-ynpasneHus n apyrux 6onblumMx NPOBOAHUKOB K obwen Tovke coeauHEeHUs.
Takast TouKa He coeUHSAIETCS C 3eMIIeit, HO BCe 3M1eMeHThl, coeMHEeHHbIe ¢ 0bLen Toukon, ByayT HaxoauTb-
Cs o4 OQHUM 1 TEM Xe NOTEeHLMaroM, YTO CHKaeT BEPOSITHOCTb nospexaeHus YOCP-komnoHeHTOB. Touvka
obLwero coeAMHEHNsI MOXET BbITb e4UHCTBEHHOW NPOBOAALLEN TOYKOW, K KOTOPOW NOACOEANHAIOTCA 3a3eM-
nswLWmMe Nnposoaa kaxaoro anemeHta SCP-ynpasneHus, nnn 60nbwnm NPOBOASILLIMM 31IEMEHTOM, TAKUM, Kak
MeTanmMyecknin kapkac nnm paboyee mecTo.

Hanpumep, B oprcax 4acTo MCMONb3YIOTCA onepaunn «nonesoro» obenyxusaHua obopyaosaHua (Ha
mecTax). [No npuymMHamM 6e3onacHOCTM 0BCNYXMBaOLWNA TEXHUK YacTo OTCOeQUHSAIET ceTeBOl NPoBoa, KOTo-
PblIl 0QHOBPEMEHHO SIBMSIETCA 3a3eMINAIOLLMM NPOBOAOM ANs AaHHOro o6opyaoBaHua. YUTobbl yCTaHOBUTL B
Takoe obopynoBaHne YSCP-KOMMNOHEHTHI, HEOBXOAUMO 3MEKTPUYEeCKU COeAUHUTL UNKU CBA3aTb BMecCTe
obcnyxnsaroLLero TexHuka, kapkac obopyaosaHua U H3CP-koMNoHeHT. [Npu TakoM coeguHeHUK, koraa Tex-
HWK obpallaeTcs ¢ n3genMem unu yctaHasnueaeT usgenue B ocucHoe o6opyaosaHune, SCP He BO3HUKaeT.

4.4.3 JononHutenbHble TpeGOBaHUA K 3a3eMNEeHUI0

CamoneTbl, kopabnu u HasemMHble TPaHCNOPTHLIE CPEACTBA UMEIOT LWUHY 3a3eMITeHUs1 Unn NPOBOAHNK
3a3eM/1eHNs1, KOTOPbIA UCMONb3YeTCs B KauecTBe o6Len TOUKM 3a3emneHus. Takon cueHapuin aHanormveH
CUTyauMn BbipaBHUBAHUSI NOTEHLNAMOB.

Heobxoaumo, 4Tobbl Kaxxaas 3aseMnseMasn pabovas NOBepXHOCTb coeAUHSINACh C 3eMITIEA HAaNPAMYIO.
Ha pucyHke 5 nokasaH pekomeHayeMmblii cnocob 3asemneHns. OgHako BoO MHOMMX KOMNaHUsX paboune nosep-
XHOCTUW COeANHSAIIOTCA C 3eMIIeN NocneaoBaTenbHO, Kak 3TO NOKasaHo Ha pucyHke 6. NocnegosaTensbHoe coe-
OvHeHWe paboynx NOBEPXHOCTEN MOXET NPUBECTU K cUTyaumu, Korga HeckosnbKo paboymx nosBepxHocTein
OTCOEONHSAIOTCS OT 3a3eMIIEHUA NpU 06pbiBe eANHUYHOTO 3a3eMMALLEero NPoBoAa, U NMO3TOMY Takoh cnocob
3a3eM1eHMA He pekoMeHayeTCs.

£

PucyHok 5 — MNpumep pekoMeHAYEMOro MHAVBMAYANbHOIO 3a3eMNEHNS CTONOB

y g

PucyHok 6 — MpuMep HepeKkoMeHayemMoro 3a3eMieHns NocneaoBaTernibHo COeaUHEHHbIX CTOMNOB

4.4.4 TpoBepKa cUCTeMbl 3a3eMNneHuUA

4.4.41 3awuTtHaa emMnsa

Ons nporpamm 3CP-ynpaBneHusi, B KOTOPLIX 451 3a3eMneHnst aneMmeHToB QCP-ynpasrieHns Ucnonb3ay-
eTcsa 3a3eMsiioWniA NPoBOAHKK, HEO6X0ANMO MPOBEPSATL LLENTOCTHOCTb 3M1EKTPUYECcKon cuctemel. B pasnuny-

10
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HbIX CTpaHax NPUMEHSIIOTCA pasHble KOHTponupyemble napameTpbl. OAHaKo CyWeCTBYIOT SMEeMEHTHI,
KOTOpble A0MKHbI NPOBEPATLCA B Nto6on nporpamme SCP-ynpasneHua ¢ npUMeHeHneM 3asemIaioLwero npo-
BOAHUKA:

- CONpOoTMBIIEHNE NPOBOAHMKA 3a3eMnsALLero obopyaoBaHusa AOMKHO COOTBETCTBOBaTL TpeboBaHU-
M 3NEKTPUIECKUX NPaBun U HOPM;

- anekTpuyeckasli cuctema AofkHa UMeTb MPaBUITbHYIO MPOBOAKY, rapaHTUPYIOLLYIO, YTO 3N1EMEHThI
OCP-ynpaBneHus CoOeMHSAIOTCS C 3eMMeN, a He C HaxoAsLWencsl Noa HanpsXXeHUeM HYacTbio MeKTPUYECKon
cUCTEMBI.

4.4.4.2 ®yHKUUOHaNbHas 3eMNA

Ecnu ucnonb3ayeTtca pyHKUMOHANbHAA 3eMNA, HYXXKHO ybeauTbes, YTO CUCTeMa 3a3eMNSAIoLLIEro NpoBoa-
HUKka oTBe4yaeT TpeboBaHUAM HOpMATUBHBLIX AOKYyMeHTOB. MoxeT noTpeboBaTbcs KOHTPOMb CreAyoLmMx
napamMeTpoB:

- yAerbHOe COMpOTUBIIEHUE NOYBHI;

- COMPOTUBIIEHNE MO OTHOLUEHUIO K 3eMNeE;

- COMPOTUBIIEHNE 3a3eMMsIioWero anekTpoaa.

4.4.4.3 BbipaBHMBaHue NOTeHLUANoOB

Ecnu ucnonb3ayeTcs cucTeMa BblpaBHUBAHUA NoTeHUManoB, Heobxoanmo ybeauTeca, uto obuasna coe-
OVHUTENbHasA ToUuka MMeeT AOCTaTOYHY0 NpoBoAUMOCTb. ConpoTuBneHue obLen coeauHUTENbHON TOYKU
Mexay NobbiMn ABYMSI coeIMHEHUAMU aneMeHToB DCP-ynpaBneHus oomkHo 6b1Tb MeHee 1 Om npu namepe-
HUX C UCMONb30BAHUEM OMMETPa MOCTOAHHOIO TOKa C U3MepuTenbHbIM conpoTusneHnem ot 0,1 OmM ao
1108 OM ¢ MUHUMaNbHBIM HanpPskeHWeM OTKpbITON Lenu 1,5 B.

4.4.5 lpoBepka NpaBUNIbLHOCTU YCTaHOBKU aneMeHToB ACP-ynpaBneHus

Mocne NpoBepKn 3TaNOHHOMO 3a3eMeHus BakHo ybeanTLcs B TOM, UTO Bce anemeHTel SCP-ynpasne-
HWA NPaBUIbHO COeAMHEHDbI C 3TANOHHBLIM 3a3emneHnem. MIcnonbayst COOTBETCTBYIOWMIA MeToA UCNLITAHWUS,
HeoBX0AUMO MPOBEPUTL, UTO CONPOTUBNEHUE OTHOCUTENLHO 3eMnu (U OTHOCUTENbHO obLwen coeanHu-
TeNbHON TOUKU) HaxoauTCs B Npeaenax, ykaszaHHblx B Tabnuuax 2 u 3 FTOCT P 53734.5.1.

4.5 3azemneHue nepcoHana

TpeboeaHue FOCT P 53734.5.1 0 3asemneHnn nepcoHana gomkHO BLINONHATbLCA Ansa noboro nepco-
Hana, NpUBNeYeHHOro K paboTe ¢ HesawmLeHHbIMU HOCP-koMmnoHeHTamn. CyulecTByeT ABa cnocoba 3asem-
neHus. MNepBbii — 3TO UCMONb30BaHWe aHTUCTaTUYEcKUX GpacneToB, BTOPOW — UCNONb30OBaHUE CUCTEMBI
«HanonbHoe NoKpbITUe-06yBby». Bbibop cnocoba 3azeMneHnsa 3aBUCUT OT HECKONbKUX (hakToOpOB, BKNOYal0-
LWMX chuanyeckme OeNCTBUA U OKpyXKatoLine YCNOBUS, a Takke NoTeHUnanbHble 3aTpaThl Ha Kaxabli U3 CNoco-
60B. O6e cUCTEMHblE METOAWKA BKIHOYAT YeriOBeKa, 3reMeHTbl KOHTPonsA (TOo eCcTb aHTUcTaTU4ecKui
6pacneT, HanonbHoe MoKpbITUe 1 0byBb) N coeauHeHWe ¢ 3eMnei. Tunbl, MPUMEHeHU U apyrasa knoyesas
nHpopmaums 06 aHTUCTaTUUeckMx GpacneTax, HanomnbHbIX MOKPbITUSAX U 06YBK NpuBeaeHa B 4.5.2 1 4.5.3.

4.5.1 CucreMHble TpeGoBaHUA

OnekTpocTaTUYECKU 3apsi[, HakannMBaeTCsl Ha Tene BO BPeMsl ABMXKEHUs. JTOT 3apsa dopmupyet
3ANEKTpOoCTaTUYECKNIA NOTEHLMAN UK HaNpskeHne Mexay TerioM 1 3eMei, KoTopoe NPUBOANT K NOBpexae-
HUI0 YyBCTBUTENbHBIX K QCP komnoHeHToB. MeToauka, onvcanHas B FOCT P 53734.5.1, npeaHasHayeHa Ans
3aLWNThl YCTPOMUCTB, UMEoLWNX YYBCTBUTENLHOCTL MO Mogenn Yenosedeckoro tena 100 B vnu Beiwe. Ana
noaaepkaHus HanpskeHus Yenosedeckoro Tena Hwke 100 B, Heo6Xxoanmo anekTpuyecks CoeauHNTL TENO ¢
3a3eMfeHMeM UMK BbIPOBHATbL Pas3HOCTb MOTEeHLMa- HanpsbkeHue, B
noe coeagnHeHneM Bcex anemeHToB OCP-ynpasneHns 100
Opyr ¢ Apyrom. /A

Cuctema 3asemneHus obecneunsaeT onpege- /
NEeHHY CTeneHb YBEPeHHOCTK, UTO NoTeHunan Tena
ocTaeTcs Hke 100 B npu nocnegoBaTensHoOM coean-

HEHWK ¢ 2rieMeHTaMn kKoHTpons. ConpoTueBneHne ane- 50
MEHTOB KOHTPONA SABMSIETCA KMoYeBbIM (hakTOpoM B 1
OrpaHUYeHUN HanpsKeHus, Habnogaemoro Ha Tene. -
McnbiTaHus, npoBefeHHble TEXHUYECKUM KOMUTETOM
101 M3K, nokasanu, 4To 4Ns CHWKEHUS HanpsiKeHUs
Tena Ao MeHbLero, yem 100 B sHaueHus, TpebyeTcs 0 10 20 30
Conpotuenexue, MOm
conpoTueneHve He Gonee 3,5 107 OM. Ha pucyHke 7
noKasaHa 3aBMCAMOCTb MeXAY HaMpsKeHNeM TeNa U pycyok 7 — 3aBMCMOCTS MEXAY HANPSKEHNEM Tena
COMNPOTUBMNEHNEM OTHOCUTENBHO 3eMIN. 11 CONPOTUBIEHMEM OTHOCHTENBHO 3eMIH
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4.5.2 Cucrema «aHTUCTaTU4YECKUI BpacneTr — cOTPyAHUK»

Cuctema 3asemneHus NocpedcTBOM aHTUcTaTudeckux GpacneToB COCTOUT U3 Tpex 3MeMEeHTOB:
coTpyAHUKa, npoeoaa u bpacneta. Heobxoammo MamepsiTb BClo cucTemy (T.e. OT Tena coTpyaHuka 4o KoHua
npoBoAa 3a3emneHus), 4Tobbl rapaHTUPOBaTh, UTO CONPOTUBIEHUE NepcoHarna OTHOCUTENbHO 3eMNN HaxXo-
OnTCA B 3aAaHHbIX Npegenax.

AHTUCTaTUYecku BpacneT valle BCero WUCMonb3yeTcAa ANs 3asemneHus nepcoHana. CornacHo
FOCT P 53734.5.1 aHTuctatudeckue bpacnetsbl npeaHasHauveHbl 4NA COTPYAHUKOB, KOTOpble cUAAT Ha pabo-
YyeM MecTe U BbINONHAKT onepaunn ¢ HOCP-koMmnoHeHTaMu. [na coTpyaHUKOB, CUAALLMX 3a paboynm Mec-
TOM, CUCTEMbI HANOSbHOrO NOKPLITUS U 06YBU He 0BecnevnBaloT HaAEXHbIN KOHTaKT C 3eMMne, Tak Kak Horu
COTPYAHUKA He Bceraa HaxodsaTcsl B MOCTOAHHOM KOHTaKTe C MOSoM.

Mpu 3a3emneHnn xe cTosiLLEero COTpyAHUKa NocpedcTBOM aHTUCTaTU4Yeckoro 6pacnerta nposog 3asem-
NeHNsi YacTo MeLlaeT, NO3TOMY cucTemMa 3a3eMileHUs «HanosbHoe NoKpbITUE — 0BYBbY cUNTaEeTCA Npeanoy-
TUTENbHON.

4.5.3 Cucrema «HanonbHoe NOKpbITUE — 06YBb»

3asemneHne nepcoHasia MOXeT Taicke OCYLLIECTBIIATLCS NOCPeACTBOM CUCTEMbI HaMOSbHOTO NMOKPLITUA
u 0byBu. OTOT MeToA NOAXOAMUT, ecnu TpebyeTcst MOBUNBHOCTL NepcoHana, Uu nepcoHan paboTaeT B 30HaX,
roe HeyaobHo Mcnonb3oBaTh aHTUCTaTudeckue GpacneTbl, HO Heobxoanmo ob6pabaTeiBaTh U NepeMellaTb
UBCP-ycTpoicTBa. 3azeMneHune ocyLLeCcTBASIeTCS NyTEM UCNOMb30BaHUA pacCcenBaroLnX U NPOBOASILLMX
HamonbHbLIX MOKPLITUA W pacceuBawollerd UNU nposoaswen obysn. Cuctema «HanonbHoe MOKPbI-
Tue — o0byBb» MOXeT UCNONb30BaThCs Kak BCroMoraTernbHas cucTema npu 0aHOBPEMEHHOM NCNOMbL30BaHUN
aHTUcTaTn4ecknx GpacrneTos.

Ecnu cuctema «HanonsHoe nokpbiTue — 0BbyBb» SABNSAETCA €AUHCTBEHHOW CUCTEMO 3a3eMIieHNs nep-
CoHara, conpoTUBIEHNE OTHOCUTENBLHO 3EMMU, BKIIOYaloLLee COTpYAHUKa, 06YBb 1 NON, AOMKHO BbITb Takum
Xe, Kak U NSt aHTUcTaTuYeckux 6pacnetos (MeHee 3,5 OM - 107 Om).

Mpw 6onee BLICOKOM CONPOTUBIIEHNN CUCTEMbI «HaMOSIbHOE NOKPLITUE — 0BYBbLY, 06LIee conpoTusne-
HWe OTHOCUTEbHO 3eMI1 AOMKHO BbiTs MeHee 1,0 Om - 102 OM, 1 MakcuMarnbHoe HanpsKeHne Ha COTPYAHN-
ke AgomnxkHo 6blTb MeHee 100 B (cpegHee OT NATU MakcUMyMOB) NPU XyALIMX YCIIOBUAX.

HekoTopble TWMbl 3aWwnTHOW 0BYBU BKHOYAOT 3alUUTHbIE GOTUHKM C 3a3eMNAIWMMKN NOSIockaMu Ha
nogoLuBe 1 kabnykax 1 6axunbl. Ecnv sawmutHas 06yBb He NOMHOCTbLIO NOKPLIBAET HUXKHIOW YacTb CTOMbI, NpU
xoabbe MoXeT BO3HUKHYTb 3apsid. Hanpumep, npy Mcnonb3oBaHWM peMeLlkoB 3asemneHust. MpueseaeHHas
HWXe gnarpamma (pUCyHoOK 8) nokasbiBaeT HanpsikeHue Ha Tene coTpyaHuKa, naywero rno 3asemMneHHomy
npoBoAdLemMy nony ¢ AByMsl HadeTbiMU peMellkaMu 3aseMneHus. HanpskeHue Ha Tene coTpyaHuKa He
MOXeT KOHTPONMPOBAaTLCH, NMOCKOMbKY peMeLLKN 3a3eMneHUs He UMeloT NOCTOAHHOro KoHTakTa ¢ npoBoas-
el NoBepXHOCThLIO nona.

Pemeluku 3asemMneHus ABnsAoTcA 3pdeKTUBHBIM CPpeacTBOM 3aLluThl COTPYAHUKOB, KOTOPBLIM NPUXO-
AnNTCA CTOAThL Ha pabovyem MecTe, Korga BeposiTHOCTL MoTepu 3a3eMneHus Hesenuvka. MNpruMeHeHne peMell-
KoB 3asemrieHusi HeadbdekTnsHo, ecnn YOCP-koMnoHeHTLI NepeMellaloTes B npegenax Y33 BpyYHyto.

CornacHo ctaHgapty M3K 61340-4-5 [6] 4ns MamepeHust CUCTEMbI «HamnoslbHOe NoKpbITUE — 0BYBb»
MCronb3ytoTca ABa MeTOA4a UCTbITaHUS:

a) naMepeHue ComnpOoTUBEHNS HAMOJbHBIX MOKPLITUA 1 COTPYAHWKA, HOCALLIEro 3awmTHY0 00yBb. ATOT
MeTO[ UCMOoNbL3YeTCs Kak Ansi USMepeHnsl CONPOTUBMNEHUS YCTAHOBMEHHBIX, TaK U yCTaHaBMMBaeMbIX MOMoB, a
TaKke 4N u3amepeHusl ConpoTUBNEHUS MOObIX 3aLMTHbIX HAMOMbHBIX MOKPBITUA, HAaNPUMeEp: NINTKA, KOBPOB,
3MOKCUAHBIX NMOKPLITUA, MaMUHaTa, MaToB, KPacKU/MOKPLITUS U NakoB AN nona;

6) namepeHue 3apsga HanonbHOro NOKPLITUA, 0BYBM 1 COTPYAHMUKA, KaK CUCTEMbI. DTOT MeToA UCMONb-
3yeTcs AN n3MepeHus 3apsia Kak yCTaHOBMEHHbIX, Tak 1 yCTaHaBnMBaeMbIX NOSOB, a Takke AN UsMepeHust
3apsaga Nobbix 3aWUTHLIX HaNOMbHbIX MOKPBITUN: NAUTOK, KOBPOB, 3MOKCUAHBIX MOKPLITWA, NaM1uHaTa, MaTos,
KpacKW/MoKpbITUSt UM NakoB ANs nona.
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HanpseHnve, B

ICursor0l 9,67 || 029 || [I~%|lw] <Quy
| Cursor 1|| 11,43 || 238,74l111h H iy

PurcyHok 8 — HanpsixeHve Ha COTpyAHMKe, nayLiem no 3azemsieHHoOMY NpoBoAsLLeMy Moy ¢ ABYMSi HAAETbIMU pemeLLKa-
MU 3a3eM/IEHNS

4.6 Y4yacTok, 3alMlLeHHbI OT aflekTpocTaTmyeckoro paspsaga (Y39)

YuacTok, 3alMLLeHHbI 0T anekTpocTaTnyeckoro paspsga (¥33) — 3710 yyacTok, 060pyAoBaHHbIN ane-
MeHTamn ICP-ynpasneHns, HE0O6X0ANUMbIMU A8 CHWKEHUS BEPOSATHOCTM nospexaeHns YUOCP-kOMMNOHeH-
TOB.

B LUMPOKOM cMbIC/E, B Y33 OCYLLECTBNSAETCA KOHTPO/Ib CTATUYECKOrO 3/1EKTPUYECTBA Ha BCeX 3N1eMeH-
Tax, NoCTynawLmnx Ha 3TOT y4acToK. [lepcoHas, a Takke NpPoBOAALLMEe UK paccenBaloLline 31eMeHTbl 401-
XHbl OblTb CO€AMHEHbI 3N1EKTPMYECKM APYT C APYIOM U 3eMneit (Um ¢ o6LWwein coeaUHNTENbHOM TOYKOW npu
OTCYTCTBUW 3a3eM/IEHNS) A1 BblpaBHMBAHWA 3/1EKTPUYECKOr0 NoTeHumnana mexay aTuMu anemMeHtamu. Pas-
Mep Y33 MOXeT pasnnyarbcs. Y33 MOXET 6bITb kKak paboynMm MecTom B OAHOM MOMELLEHMU, TaK 1 BCel Tep-
puTopuneli Mpon3BoACTBa. Y33 MOXeT Takke NpefcTaBAaTb cO60i NOPTATMBHYIO pabouyto MOBEPXHOCTb UK
KOBpPWK.

B ctaHgapte FOCT P 53734.5.1 n3naraeTcs HeCKO/bko TpeboBaHuWii no obpaweHnto ¢ YOCP-komno-
HEeHTamu, a UMEHHO:

a) YSCP-kOMMOHEHTbI f0/MKHbI 06pabaTtbiBaTbCsA BHYTPU Y33. DTO 03HAYaeT, yYTo npu NtobbIX onepa-
LMAX C He3alWLLEHHbIMU YCTPOWCTBAMM, 3N1IEMEHTbLI C HUMU COMpUKacalLlmecs AOMKHbI BbiTb M60 3a3eM-
NeHbl, MIM60 coefuHeHbl ANA BblpaBHMBaHMA noTeHunana. Ecnm UOCP-kOMMNOHEHT BblHOCUTCA U3 Y33, OH
[OJ/MKEH ObITh 3aWMLLEH OT NOBPEXAeHWA. Ana TpaHcnopTUpoBkn U3CP-KOMMNOHEHTOB 13 04HOTO Y33 B A4py-
roil 4o/MKHa UCMOob30BaThCA 3allMTHAsA ynakoBka uam cneunanbHO CNPoeKTUPOBaHHbIE HOCUTENU;

6) no6oin Y33 A0/MKEH UMETb YeTKO onpefenieHHble rpaHuubl. COOTBETCTBYHOLWME 3HAKA U CUMBOSIbI
OOJDKHBI MAeHTUMLMPOBAaTb 3allULLLEHHbIE YYaCcTKN TakuM 06pa3oM, 4To6bl BCe NI0AUN, BXOAALWME Ha yyac-
TOK, BK/tOYas noceTutesnen, NoHMManu, Yto TpebyoTcsa cneynasnbHble Mepbl NPegoCTOPOXHOCTU. HekoTopbl-
MW NpumMepamMu COOTBETCTBYIOLUMX 3HAKOB/CMMBOMOB SBMAIOTCA: MapkMpoBKa, JieHTa Ha nony,
onpegenswolias rpaHulbl Y33; pasHbiM LLBETOM OKpalLEeHHble HanosibHble MAUTKU Uan Nbble gpyrue cnoco-
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6b1 ouepunBaHus rpaHuLbl Y33. OpraHusaums AomkHa rapaHTMpOoBaTh, YTO BCe BHOBL MOCTYNakoLue coTpya-
HUKM NpoxoaaT obyyeHune, B KOTOPOM HETKO onpeaensiioTcs Npasuna noseaeHus Ha ydactke Y33;

B) AOCTYN Ha yqacTok Y303 paspelleH ToNbKO NepcoHarny, ycnewHo npoweawemy obyyenue. B cutya-
LmsIX, Koraa nocTasLUnKK, 3aKa3vnki, HOBbIE COTPYAHUKA UNW Apyrue nocetTuTenn 4OMKHbI BOMTU Ha yYacToK
Y33, ux AonmxkeH conpoBoXaaTtb COTPYAHUK, NpoLleaLlnii obyyeHue;

) HEeHyXHble AU3NEKTPUKN AOSMKHBI BbITh yaaneHbl ¢ yyactka Y33. Paboune ananekTpuku Heobxoau-
MO MpOoBEPATb Ha NpeaMeT NpeacTaBneHUa UMUK Yrposbl 45 YyBCTBUTENbHBIX K QCP ycTpoicTts. CornacHo
FOCT P 53734.5.1 cywecTtByeT ABa MeTOAAa KOHTPOMNSI AU3NEKTPUKOB:

1) u3MepeHue HaNPsHKEHHOCTU 3MEeKTPOCTaTUYECKOro NoMs B TOUKE UK NONoXeHuu, rae obpabaTeiBa-
eTca YOCP-koMNoHeHT. B 3ToM cuTyaumnm HanpskeHHOCTb Nonsi He AofmkHa npesbiwaTh 10000 B/wm;

2) nuamepeHue nNona Ha oTAesNbHbIX 3rieMeHTax, BHOCUMbIX B Y33. OnekTpocTaTtyeckuini noteHuuman
aneMeHTa U3MepseTca Ha 3aA4aHHOM PACCTOSTHUM OT OUANEKTpUKa (B COOTBETCTBUM C UHCTPYKLMEN MO 3KC-
nnyatauun nsmeputensHoro npubopa). fins Takoro TMNa U3MepeHUst MakcuManbHO AONYCTUMBIA NOTeHLMan
coctasnseT 2000 B. Ecnu namepeHHoe 3HauyeHue npesbiliaeT 2000 B, Heob6xoanmMo BbINONHUTL criedytollee:

i) ANBNEKTPUK AOIMKEeH HaXxoAnTbesl Ha paccTosiHMM He MeHee 30 cm oT YOCP-koMNoHeHTa;

i) ecnunHeBo3MOXHO obecneunTs pacctosiHue 30 cM, He0BXOAUMO UCMIONB3OBATL MOHWU3ALMIO UMK APY-
rme meToabl CHUWKEHUA YpoBHA bopMupyeMbIX B npouecce 3apsaoB. Hanpumep, ucnonbsosaHue xumudec-
koli 06paboTKM MOBEPXHOCTEW U3OMALMOHHBIX MaTepuarnoB UMW AOMOMHUTENbHOE ynpaBfeHue YpoBHEM
BMaXHOCTN BHYTpK Y33.

4.7 dnemMeHTbl ACP-ynpaBneHua

B cnegytolimx nognyHkTax onucbiBaloTcs oTAenbHble anemeHTsl QCP-ynpasneHus, koTopble MOXHO
ncnonb3oBaTh Npu paspaboTke nporpammbl QCP-ynpaBneHus B cootBeTcTBUM ¢ FTOCT P 53734.5.1.

4.7.1 Pab6oune noBepxHOCTU

4.7.1.1 O6wune 3amevaHns

Paboune noBepxHOCTW UrpaloT BaXKHY pPoOfib B MpoekTupoBaHuu u dopmuposaHun Y33, Pabouune
MOBEPXHOCTW, NpedHasHaveHHble Ans QCP-ynpaBnieHus, UCTIONb3YIOTCA Ha y4YacTkax cOopkn U peMoHTa, a
Takke Npu NPoBeAeHUN «NoneBoro» obcnyxmBaHus. B GonbLIMHCTBe 30H, rae ocywectenaeTca o6paboTka,
PEMOHT MU MCMbITaHne HesawmieHHbIX YOCP-koMnoHeHTOB, pabovan NOBEPXHOCTb AOMKHA paccenBaTh
anekTpocTaTUYeCKUin 3apag. Pabouas NoBepXHOCTb ABNSIETCA BaXKHbIM KOMMOHEHTOM B (hOpMUPOBAHUA CTa-
Tu4yeckn GesonacHoro pabodero Mecta, Hapsy C 3a3eMieHUeM nepcoHana.

FnaBHON 3agadqeil NPaBUNbHO 3a3eMIeHHON pabodeil NOBEPXHOCTM siBNsieTcs o6ecnedeHne Toro, YTo
BCe 06pabaTbiBaeMble 3NeMeHThl U paboyas 30Ha HaxoAATCA Noa OAHUM U TeM Xe SMEeKTPUYECKUM NoTeHUU-
anom. Paboune noBepxHOCTU obecneynsaloT cneayroLne yHKLUN:

- pabBoyvasi NoBEPXHOCTb, NPeAHa3HauYeHHasa Ans KOHTPONS cTaTUYeCcKoro anekTpruyecTsa, obecneunsa-
€T SMEKTPUYECKNIA NYTb K 3a3eMIIEHUNIO UMK K 0BLLEe COeQUHUTENbHOM TOUKe B CllyYae BblpaBHUBAHUS NOTEH-
unana. 370 No3BonAeT pasMellaTe Ha paboyell NOBEPXHOCTW HeaMaNeKkTpuieckne Matepuarnsl, YTO6bl OHU
paspsKanmMcb KOHTPOMMPYEMbIM 06pasomMm;

- B HEKOTOpbIX cry4anx paboyasi NOBepXHOCTb onpeaenseT rpaHuLbl pabodero ydactka Y309, Ha KOTo-
poli moryT obpabaTeiBaTbcs YO CP-KOMNOHEHTHI.

4.7.1.2 ®akTopbl, yUuTbIBaeMbie Npu BbiGope pabounx noBepxHocTen

CyulecTByeT HECKOIbKO OCHOBHBIX (haKTOPOB, KOTOPLIE HYXKHO YUMTEIBaTbL NP BEIGOpE COOTBETCTRYIO-
e pabodeil MOBEPXHOCTHU:

- onepauuu, NponsBoaNMEIE B paboyeil 30He;

- MOCTOSAHCTBO paboyeit 30HbI;

- husmdeckne xapaKkrTepucTuKku;

- XMUMUYECKMNEe XapaKTepUCTUKK;

- BNeKTpUYeckne XxapakTepucTuki;

- BOMpPOCHl TEXHWUKK BesonacHoCTy;

- ybopka.

Tun paboYein NOBEPXHOCTM 3aBUCUT OT TUNa paboT. Ecnu obpabaTtbiBaeMble 3NeMeHTbl YyBCTBUTEMbHbI
K MexaHU4eckuM yaapam, HeoB6Xxoammo, 4Tobbl MaTepunan pabodeil NoBEepPXHOCTA BN MsArkuM. Ecnn Heo6xo-
OVMO Nepemellath TsKenble U3genvsa ¢ oCcTpbIMK Kpasimun, Matepuarn paboyein NoBepXHOCTN AOMKeH BbITb
n3HocoycTonuMBbIM. Ecnn nepcoHan noagsepraeTcs BO3AEACTBUIO BBICOKOrO HaNPsKeHWs Npy BbIMOMHEHUN
onepauuii, HeoBxoanmo, YTobbl paboymMe NOBEPXHOCTM OrpaHMYMBani NPOXoXAeHNe Toka, eCliv UCTOUHNK
9Heprun conpukacaeTcs ¢ paboyein noBepxHocTbo. [MNpy BeiIGope pabounx NOBEPXHOCTEN Anst YACTbIX MoMe-
LeHUn HeoBX0AUMO YUMTLIBATb TaKne napameTpsbl, kak obpasoBaHue nbliv 1 rasoB. Heo6xoaAMMO BISICHUTD,
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YAOBMETBOPAIOT M XapakTepucTUKM MOoXapoonacHoCTM MaTepuanoB paboumx noBepxHocTel obLumMm
TpeboBaHWAM KOMMaHUU, CTPaxXoBLLMKa UM TpeboBaHUSIM TEXHUKX Be30nacHoCTH.

UT0o6bl 06ecneunTb NpaBunbHbIR BbIGOP Matepuana, HeobxoanuMo YeTko NpeacTaBnaTb NponsBoau-
Mble onepauun. Heobxognmo npoaHanusupoBaTh criedytollee:

- NPU TexHU4eckoMm obcnyxmBaHuM yacto TpebyeTca nopTaTuBHas paboyas noBepxHOCTb, KoTopas
MoxeT ObITb BKMOYEHa B KOMMIEKT MHCTPYMEHTOB obCnyXunBatoLero cotpyaHuka. Paboyas noBepxHocTb
AOKHA BblAEPKMBATb YacToe NCMoNb30BaHWe, NOAKIIOYEHUs K 3a3EMITEHUI0 N OTKMHOYeHUs oT Hero. Pabo-
Yyas NMoBEPXHOCTb MOXET UCMNOSb30BATLCA B TEHEHNe HECKOMbKUX NeT B COCTaBe KOMMIIeKTa MHCTPYMEHTOB
obcnyxusatoLero nepcoHana;

- KOH(OPMHOE XMMUYeckoe MOKpbITUe paboyer MOBEPXHOCTU MOXET yBenndiuBaTb COMPOTUBIEHUE
MOBEPXHOCTN OTHOCUTENBHO 3eMNn, ecnn pabovas MOBEPXHOCTb YXe He BbINOMHAET CBOO chyHKLMIO. B Takux
CUTyaLUsIX 3KOHOMUYHEe NCNob30BaTh OQHOPa30BbIe paboyne NoOBEPXHOCTHU.

Pabo4yre noBepxHOCTU OOMKHbI BbITb NPOYHBIMU. BaxHble CBOWCTBA — TBEPAOCTb, COMPOTUMBNEHUE
NCTUP@HNIO N U3HOCOCTOMKOCTb. HekoTopele paboune NOBEPXHOCTN U3roTaBNMBaOTCSA U3 OCODLIX TepMOocC-
TOWKMX MaTepuanos. AT NOBEPXHOCTW NpeaHasHaveHbl Ansi paboThbl ¢ NasifibHbIMU CTAHLUAMU.

BHelwwHWiA BUA YacTo sBnseTcs BaxHbIM hakTopom npu Beibope paboyein noBepxHocTu. OTpaxeHue
cBeTa ABNSETCH BaXKHOW 3proHOMUYECKON XapakTepnucTukon. MNMoptaTuBHble paboyme NOBEPXHOCTU AOIKHbI
POBHO MOXWUTLCA Ha OCHOBHYHO MOBEPXHOCTb. CKaTbiBaHME MO Mepe W3HOCa SBMAETCA XapakTepUCTUKOMN,
KoTopasi ykasblBaeTcs npu knaccupukaumm. PyHKUMOHANBHOCTb, AOSTTOBEYHOCTb U HAAEXHOCTb B paboTe
CUCTEeMbl 3aseMnieHns C romouwbio paboveli MOBEPXHOCTM [OOMKHbI  OLEHMBATbCA BO BpeMs
KBanMuUKaLMoHHOro NCMbITaHUS.

MepeHOC XMMMYeCKrX BELLeCTB ¢ paboyein NOBEePXHOCTU MOXET CTaTb NPUYUHON 3arpsisHeHUA, NPUBo-
AALWNX K KOPPO3UM YYBCTBUTENMbHBIX MeTanmyeckux getanen. Ucnonbayemele Ha pabovem MecTe pacTBOpU-
TEenu u gpyrue XMMmyeckme BellecTsa MOryT nospeantb pabouyto NoBepxHOCTb. [poBepka COBMECTUMOCTH
maTepuana paboyeil NOBEPXHOCTM OCYLLECTBAETCA BO BpeMsl KBanMUKaALMOHHOTO UCNbITaHuUS.

Camoli BaXkHOW (pyHKLMOHANbHOW XapakTepUCTUKON ANnst pabo4unx NoBepxXHOCTen ABNAETCS CONpoTUB-
feHne OT TOYKM Ha MOBEPXHOCTU A0 TOHKN 3asemMneHus. 3To bopMupyeT NnepeuYHoOE 3aseMneHne npeameTos
Ha paboueli nosepxHocTu. FTOCT P 53734.5.1 yctaHaBnuBaeT Ang pabo4nx noBepxXHOCTEN AnanasoH conpo-
TUBMNEHWUIA OTHOCUTENBHO 3emMmu meHee 1,0 - 109 Om.

WHoraa Heobxoaumo ucnonb3oBaTb paboune MOBepxXHOCTUM ¢ Gornee BbLICOKOW MPOBOAUMOCTLIO.
FOCT P 53734.5.1 gonyckaeT 370, oagHaKo B NnaHe nporpammel QCP-ynpaeneHust TpebyeTcst ykazaTb npuyin-
Hbl, MO KOTOPLIM UCMONL3YEeTCA NOBEPXHOCTL ¢ Honee BLICOKOW NPOBOAUMOCTbIO.

Pabouue cTonbl ¢ BLICOKUM CETEBLIM HanpsbkeHUeM AoMkHbI obecrnevmBaTh NOBLILLEHHOE CONPOTUBIE-
HWe OTHOCUTESIBHO 3EeMITA U CONPOTUBNEHNE OT TOYKU A0 TOYKM.

ITp umedyaHue— UsmepeHuss CONPOMUBIEHUS 110 10CMOSIHHOMY MOKY He Aensaomces adekeamHbiMu 0ns rpu-
HAMuUSA peweHull no sornpocam bezonacHocmu.

4.7.1.3 Tunbl MaTepuanoB A4na paboyux noBepxHocTen

CyuwlecTtByeT 60onbLuoe pasHoobpasue MaTepuanos U opm paboumx NOBepXHOCTEN, KOTOPbIE MOCTOSIH-
HO coBepLUeHCTBYOTCS. MaTepnanl UMeloT pasHble CBONCTBa (MexaHudeckue, hmusndeckue n anekTpuydec-
kue). HecmoTpa Ha Bce pasHoobpasve matepuanos, BbIAENSAOT ABa OCHOBHBIX Knacca: OAHOCIOWHbIE U
MHorocnoiHble. HekoTopble paboune noBepxXHOCTU, 0COGEHHO OAHOCMONHbIE U NaMUHAT BbICOKOTO AaBre-
HUA, YYBCTBUTESbHbI K BNXXHOCTU. Takue maTepuanbl nepen BoIBOPOM 1M YCTAHOBKOW HEOBXOAUMO UCTIbITATb
Ha cooTBeTCTBUE TpeboBaHUAM MPU NOHWKEHHOWN BNAXHOCTU.

OpaHoCcnorHbIE UK 0AHOPOAHBIE MaTepuanbl — 3TO Matepuansl, KOTOPble UMEKOT O4HU U Te XKe 3rek-
Tpudeckue u ousnyeckme xapakTepucTuku No Bcen Mmacce matepunana. YKectkne NoBepxXHOCTU 1 MaTepuansl
TUNa rMbKNX MaTOB MMEIOT PasHble AnanasoHbl CONPOTUBNEHUA. CONPOTUBNEHNE OT TOYKU A0 TOUKU (Rpp) n
CONPOTUBIIEHNE OTHOCUTEBHO 3eMNu (Ry) MoryT 6bITb pa3HbIMA B 3aBUCUMOCTU OT PacCTOSAHUA MeXAY 3MeK-
TpoA4amMu NN MexXay INeKTPoAOM U 3a3eMAeMon ToHKon pabodein NOBEPXHOCTH.

MHorocnoitHble maTepuanbl 06bIMHO COCTOAT U3 ABYX UMW TPEX pasHbiX cnoes. B 6onbwnHcTBe cnyya-
€B BEPXHWUN CIol — 3TO paccensalolnin MmaTepuan, oTIMYaIOWUACA NO TONWMUHE N 3NEKTPUYECKAM CBOR-
ctBam. Cneaylolwumid Cror, Kak npasuno, WUMeeT BbICOKYID 3feKTPONpoBOAHOCTb. HWKHWUIA  crnoi
N3roTaBnMBaeTCsl U3 U3OMSILLMOHHOMO UNKN paccensaollero Matepuana. dnekTpudeckoe CoNpPoTUBIIEHUE OT
TOYKN A0 TOYKM U COMPOTUBMNEHUNE OTHOCUTENBbHO 3€MM NMOCTOSIHHBI U HE MEHAIOTCA B 3aBUCUMOCTU OT pac-
CTOSIHUSI MeXAy SMeKTpoAaMu UNN OT PacCTOAHUA MeXAy aMeKTPoAOM W 3a3eMnseMon Tovkoh pabouei
nosepxHocTu. KoHTponupyeMblid pakTop — 3TO BepTUKanbHOe CONPOTUBNEHUE Yepes BEpXHIo MoBepx-
HOCTb A0 NpoBoAswero cros. NpasunbHoe coeanHeHne 3aseMIAEeMON TOHKN annapaTypbl K NPOBOAsILLIEMY
croto rapaHTupyeT pacceuBaHue OCP.

15



rOCT P 53734.5.2—2009

NamuHaT BbICOKOro AaBneHus npeacTaBnseT cobow XeCTKUA MaTepuman, KOTOpblid HAHOCUTCS Ha noa-
MOXKY, KaKk Mpasuio, ¢ NOMOLLbIO Knesl. BonblWWMHCTBO MaTepuarioB COOTBETCTBYIOT OMMCaHUIO MHOTOCNON-
HbIX MaTepuanoB paboyvmx MNOBEPXHOCTEN, MNPUBEAEHHbIX Bblle, OOHAKO UMEeeTCH HEeCKOSbKC TUMOB
mMaTepuanos, KOTOpble ABMAAKTCA OAHOPOAHBIMU.

Bnarogaps anekTpuyeckuM xapakTepucTikam, aMmuHaTbl BbICOKOrO AaBMeHNs 3aBUCAT OT BMaXKHOCTH,
noaTomy nepef yCTaHOBKON HeoBX04UMO UX UCMbITaTb HA COOTBETCTBYIOLME 3KCMnyaTaluuMoHHble TpeGoBa-
HUS MPU NOHWKEHHON BNaXKHOCTM.

MaTbl 1 pynoHHble MaTepuansl — 3To M’MBKME CUCTEMBI, KOTOPLIE UCTIONbL3YIOTCA ANSA NOKPLITUS NoAno-
XeK, HesawmwweHHbIX oT ACP. MaTkl Takke NpUMeHSa0TCA NOBEePX NaMNUHATOB BBICOKOTO AaBNeHNA ANSA KOH-
TPONA BNXHOCTU. MaTbl 1 pynoHHbIE MaTepuansl 0bnagaoT pa3nMyHbIM CONPOTUBIEHNEM, OHWU MOTYT GbITb
Kak oAHOPOAHBIMU, TaK N MHOTOCITONHBIMA.

MopTaTusHble pabovne NoBepxHOCTW GbiBaldT pa3nuyHbIX hopM (MHOrOCHOWHbIE UMM OAHOPOAHbIE),
OHW yaoBNeTBOPsItOT BceM TpeboBaHmaM no 3awmTte oT SCP. MoBepXHOCTU ANS BbINOMHEHUA TEXHUYECKUX
paboT nomelLaoTCA B Habope NHCTPYMEHTOB WU B KapMaHe 06Cny>K1BatoLLero UHxeHepa.

4.7.1.4 UcnbiTaHua

MeToauka, ucrnonssyemas Ans UCMbITaHUA COMPOTUBIEHUS MaTepuranos pabodnx NoBepPXHOCTEN, N3no-
XeHa B cTaHdapTe MOK 61340-2-3 [3]. Mcnonb3yiiTe MeToa UCMbITaHUIA, ON1caHHbIA ANS NPoBeaeHNsl nsme-
PEHUN CONPOTUBIIEHNS] OTHOCUTENBHO 3EMITM UM TOYKN 3a3eMITeHUs.

OueHka obpasLoB paboymx NoBepxHOCTel B NabopaTopHbIX YCIOBUAX TakKe ABMAETCA YacTblo Npo-
Lecca Bblbopa, Mpu 3TOM NS KOHTPONA BbIGUPAIOTCA TakuMe rnokasaTesnv, kak BNaXHocTb, TeMnepaTtypa u
HanpspkeHne. ConpoTmneneHne nusmepsieTcs Npu HanpsixxeHun 10 B n 100 B npyu ymepeHHOW U HU3KOWN BRax-
HOCTHW.

Mepea nepBoli ycTaHOBKON HEOBX0AMMO UCNbITaTb paboune NoBepPXHOCTU Ha cooTBEeTCTBUE Tpe6oBa-
Husim FOCT P 53734.5.1 n fokyMeHTaM narotosutensi. Kak npasuno, Heobxoanmo n3aMeputb CoNnpoTUBNeEHUe
K TOUKe 3a3eMNeHuns], 4TOBbI NoMy4YnTb NoATBEepXKAeHUe, YTo paboyas NOBEPXHOCTb YCTAHOBIEHA NPaBUITbHO.
MpoBepka AOMKHa OCYLLECTBASATLCA A0 TOro, kak Ha pabouvyto noBepxHocTb nomelatoTess Y9CP-koMNOHeH-
Tbl. ECnn oLeHOYHOEe UCMbITaHe He BhIMOMHAETCA, PeKOMeHAYeTCA U3MEPATL CONPOTUBEHNS OT TOYKU A0
TOYKW, YTOObI MOHATbL, KAKOBbI XapaKTepucTukn BuibpaHHOro matepuana.

Heobxoammo nepuoanyeckn BeIMOSTHATL NPOBEPKM pabounx NoBepXHOCTEN, YTOOLI rapaHTMPOBaTb UX
cooTBeTCTBME cneumdukaumn. [ina npoBepkn UCNPaBHOCTM 3a3eMIIeHns1 0ObIMHO BLIMOMHAETCA U3MepeHue
CONPOTUBNEHUSA OTHOCUTENBHO 3EMNN.

Ecnun conpoTuBneHne oTHOCUTENLHO 3eMNn NpeBbILIaeT 3afaHHble npeentl, BLINONIHUTE crneayowme
OeicTBuA, YToObl BLIIBUTE MPUYUHY BBICOKOFO COMPOTUBIEHUS:

- NpoBepbTe, coeanHeHa N pabovasa NOBEPXHOCTL C 3TaNOHHOW 3eMneir;

- 04MCTUTE pabouylo NoBepxHOCTb. MHoraa s3arpsisHeHHas MOBEPXHOCTb MOXET Bbl3biBaTb NpEBbILLE-
HWe conpoTuBeHus. Kak Tofbko NOBEpXHOCTb ByaeT ounwieHa (He06X0AMMO OUUCTUTD TakKe HWKHIOH YacTb
anekTpoAa naMepeHust CoNnpoTUBNEHUA), NOBTOPUTE N3MEPEHNE CONPOTUBIIEHUSI OTHOCUTENBHO 3eMnu. Ecnn
pe3ynbTaTbl BTOPOro U3MepeHUs BbIXOAAT 3a Npeaensl cneundukauumn, TpebyeTcs npoBecTn ganbHenlee
uccriegoBaHue COOTBETCTBUS NPUMEHAEMON B OpraHu3aunm NPakTUKUA YUCTKN;

- OTCcoeAMHUTE 3a3eMASOLWWIN NPOBOA N N3MEePbTe CONPOTUBNEHNE OT Bepxa pabouel NOBEpXHOCTU A0
TOYKW 3a3eMneHuns pabovein NOBEPXHOCTU. 3TO NO3BOMUT BLIABUTL A0MKHOE (byHKUMOHUpOBaHue pabouei
MOBEPXHOCTU U HANM4YMe coeanHEHUA Mexay 3a3eMaeMon TOUKOW 1 pabodeit NOBEPXHOCTbLIO;

- CMOMOLLLIO OMMETPa U3MepbTe CONPOTUBNEHUE NPOBOAA, UCNONL3YEMOro Alsl 3asemneHust pabodei
NoBepXHOCTU. M3aMepeHue BEINOMHAETCA OT TOHKN, rae NPOBoA4 COeANHAETCA C 3a3eMIIseMon ToUKon pabodent
NOBEPXHOCTU A0 3TANOHHOWN 3eMIu.

YacToTa nepMoanyecknx Nposepok oBbI4HO yKasbiBaeTcs B MeToanKax no akcniyatauun. PekomeHay-
eTcs NPOBOAUTL TakMe NPOBEPKN He pexe 0AHOro pasa B kBapTan.

4.7.1.5 TexHu4eckoe obcnyxnmBaHue

Ona noaaepXaHusi NPaBUNLHOMO 3NEKTPUYECKOro bYHKLMOHUPOBaHUA BCex pabounx noBepxHocTeln
HeobxoAMMO NMPOU3BOAUTE UX NEPUOAUYECKYIO OMUCTKY B COOTBETCTBUMN C peKoMeHAAaUUsAMN N3roToBUTENeN.
MpoBepsiiTe, 4TOOLI YACTALLME BELLECTBA HE OCTaBMANMU 3MEKTPUYECKA HENPOBOAALLEro ocTaTtka, YTo Xapak-
TEPHO ANst HEKOTOPLIX OBITOBLIX OYUCTUTENEN, CoAEPXKALLUNX CUMUKOH.

4.7.2 AHTUCTaTUYeckue GpacneTsbl

4.7.2.1 BBepeHue

AHTUCTaTUYECKNA BpacneT — 3TO YCTPOWCTBO, UCMONb3yemoe Ansl 3a3eMNeHUa nepcoHana, 4Ytobbl
nepcoHarn Haxo4uncsl Noa TeM Xe 3NeKTpUHeckuM noTeHumanom, 4to n Y9CP-komnoHeHTh. B 6onblunMHCcTBE
cnyvaeB cunTaetcs acdeKTUBHBIM COeANHATL Kak nepcoHan, Tak u YOCP-KoMMoHeHTHI ¢ 3eMnelt nnm obLuein
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coeanHUTEnNbLHOM ToUKoW. B 3ToM naparpade npnsoguTtcs npaktudeckast MHopmaunsa No NCnonb3oBaHuLo,
yXxoay v NepuoanMvecknmM NpoBepkam aHTUCTaTuYeckux 6pacneTos.

4.7.2.2 AHTUCTaTUYeckumn bpacneT

AHTUCTaTUYecKU BpacneT COCTOUT U3 BpacneTa, ConpuKacaroLLErocs ¢ KoXXen cCoTpyaHuKa, U 3azemMns-
toLLlero NpoBoaa, KOTOPLIA CoeaMHAETCA € 3alMTHON 3TaNlOHHOM 3eMIIeln.

AHTUCTaTMYecknin GpacneT — 3TO MOKMI NNOTHO Npunerawowmii BpacneT, KOTOpLIN hopMUpyeT Ha-
OEXHbIA KOHTaKT ¢ 3ansicTbeM COTpyaHMKa. CyLlecTByeT HECKOMNbKO TUMOB MaTepuarosB A U3roToBMeHUs
6pacneToB (cm. Tabnnuy 1).

AHTUcTaTMyeckne GpacneTbl NOYTM BCerga UMeroT MOA 3aCTEXKOM UMM KHOMKOW runoannepreHHyo
MeTannmMyeckyto NacTUHKY, Kak Npasumo, N3 HepxasetoLwwen cTanu, MoMoratoLLyo yCTaHOBUTb XOPOLLUNIA KOH-
TakT ¢ koxeln. OcTanbHasa YacTb BpacneTa Takke A0/HKHA UMeTb 3MEeKTPONPOBOAHYH0, CoMpuUKacarLLytocs ¢
KOXeW NOBEePXHOCTb. DTO rapaHTUPYeT MOMHBIA KOHTaKT Mexay 6pacneToM 1 KOXen coTpyaHuKa.

AHTUCTaTMYeckne GpacneTbl UMeoT BbICTPOCHLEMHEIN 3M1eKTPOMEXaHUYECKUN pa3beM, KOTOPbIA conpsi-
raeTcs C COOTBETCTBYIOLWMM Pa3beMOM Ha KOHLe 3a3eMdowero nposoaa. 3T0T pasbeM, BO-NEPBLIX, ABNS-
eTcs (pusmyeckMMm coeduHeHWeM ANsl KpenneHus 3asemnsiowero nposoda. Bo-BTopbix, OH siBNAeTcA
3a3eM/1sIeMOI TOUKOW Ha BpacneTe. BO3MOXHOCTb BbICTPOro pazbeqUHEeHNss — 3TO OYEeHb BaXKHas 0CobeH-
HOCTb Takoro pasbema. Cuna oTpbiBa 4OMKHA OblTb 4OCTATOYHO HU3KOM, YTOBbI NO3BOMNUTL NErkoe pasbeau-
HeHWe, HO I0CTaTOUYHO BbICOKOW, YTOBLI NpeaoTBpaTUTh pasbeauHeHne criydaiHoe. OnbIT NOKasbiBaeT, YTo
AN TPaguLUMOHHBIX, OAHOMPOBOAHBIX GpacreToB BronHe MoaAxodsdT pasbembl, KOTopble pasAensioTcs C
ycunvem ot 13 go 36 H.

Mpw HayanbHOM BbiGope aHTUCTaTUYeCKUX GpacneToB UM B MOMEHT UX MOBTOPHOIO 3akasa, Heobxoau-
MO orfpedenuTb COOTBETCTBYIOLIMIA pasMep 3acTexKki 1 dpukcaumo. 3To No3sonuT obecneynTs COBMECTH-
MOCTb CYLUECTBYHOLIMX WU BHOBb MNPUOBPETEeHHbIX aHTUcTaTudeckux 6pacneToB. MHorve W3roToBUTENU
aHTUcTaTUYeckux GpacneToBs crneunansHo NoabuparoT KoHgUrypaLumum sactexek B COOTBETCTBUM ¢ TpeboBa-
HUsIMUW Nonb3oBaTens npun 60MbLLLOM 3akase.

Tabnwnuya 1 — Tunsl aHTUCTATUHECKUX GpacneToB

Tunbl aHTUCTaTUYECKKX BpacneTos

TkaHOe 5MacTUYHOE BOMOKHO C 3MEKTPONPOBOAHLIMU BONOKHAMU Ha BHYTPEHHEN NOBEPXHOCTU

BazaHoe anacTuyHOE BOMOKHO C 3MEKTPONPOBOAHLIMU BOTNIOKHAMMW HA BHYTPEHHEN NOBEPXHOCTU

TkaHoe HeanacTu4HOe BONOKHO, UMeloLee ANEeKTPOornpoBOAHYI0 BHYTPEHHIO NOBEPXHOCTL

MeTannuueckuit paclumpsieMblii 6pacneT ¢ M30nNUpyloLLEell CMONOW Ha BHELWHEN NOBEPXHOCTH

lMnacTmaccoBbIii YaCcoOBOW PEMELLIOK C MONOCKaMU U3 HEPXKaBEIoLLeN CTanu Ha BHYTPEHHeN NOBEPXHOCTH

Bbpacnet 3 nMcToBOro metanna ¢ M3onupyioLen CMornoi Ha BHELUHEN NOBEPXHOCTU

OnekTpoaHasn BCTaBKa C SMeKTPOrNpPOBOAHbLIM KNEem

3asemnstowuii NpoBog — 3TO NPOBOA, COeAUHSAIIOLLNIA aHTUCTaTUYeckuin BpacneT ¢ 3emnen unv obuyen
CcoeUHUTENbLHON TOUKoN. Kak npaBuno, oH COCTOUT U3 U30NMPOBaHHOIo NPoBOAA C pasbeMoM, CoeAnHsIoLLe-
rocst OJHMM KOHLIOM C aHTUCTaTudeckum 6pacnetom, a ApyruM KOHLIOM ¢ 3eMnei. Ha koHue, noacoeauHsie-
Mom k BGpacneTy, 3aseMmnsiowme npoBoAa ob6bIMHO cogepXaT pes3nucTop, orpaHNYNBaIoLLUA TOK.

Ha nepBbIit B3rnsa, 3aseMnsiioluia NPoBOA KaXKeTCsl 0THOCUTESNbHO NPOCTLIM YCTPONCTBOM. OfHaKo K
HeMy npeabaBnsoTCA TpeboBaHUs ¢ y4eTOM LUMPOKOro AuanasoHa MexaHU4eckux BO3AencTBUN.

3asemnsiowue nposoaa 6bIBaOT pasHOW ANWUHBI, NPSIMbIE UM CXUMalOLUECA B CNnparsb, C pesuctopa-
MU Ha OHOM UNn Ha 06oUX KOHLaX, pasHoro LUeeTa U ¢ HECKONbKAMW TUNaMU YCTPOWUCTB Ans 3a3eMIeHUs.
Takoi NpoBoA MOXET 6biTb MHOTOXUIbHBIM UMW CO CNVparibHOW HaMOTKON. M30NAUMA MOXKET COCTOATL U3
OOJIrOBEYHOro rnonMmMmepa, yrnpyroro CUHTETUMECKOro Kaydyka unm sBuHuna.

[nsa noakmoyeHnst K 3eMre MoryT UCMOoNb3oBaThes Nobble anekTpuieckue pasbembl, MOCKOMNbKY OHU
SABNAIOTCA MeXaHUYeCKU 0NroBeYHbIMU. NpeanovTUTensHOM TOUKOM 3a3eMNeHUsa 3a3eMnaemMoro KoHLa npo-
BOZa sIBNsieTCA TOUeYHOe coeUHEeHUE C 3eMNei NN ToUKon obLuero coeaMHeHUs (A0NONHUTENbHYI0 UHGOP-
Maumio cMm. B 4.4.2).

MpumMeyaHun e—MHoMe NONbL3OBATENN aHTUCTATUYECKMX BpacrneToB 3amblkaloT Npoeog Gpacnera Ha kpan
3aLMTHOrO MaTa. ATOro He PEKOMEHAYETCS AeNaTb, TaK KaK B 3TOM criyyae o6Liee CoOnpoTUBIeHne CUCTEMbI OTHOCUTENBHO
3eMINM MOXET YBENMuUMBaThCS Bbille Tpebyemoro B FTOCT P 53734.5.1 npegena — 3,5- 107 Om.
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4.7.2.3 MpumeHeHUe n BbIGOP aHTUCTaTUYeCKUX GpacneToB

AHTUCTaTUYeCKU BpacneT — 370 acpekTUBHAA CUCTEMA 3a3eMIIEHUSI COTPYAHWUKOB, UMEIOLWNX AeNno ¢
USCP-komnoHeHTaMn. OgHaKo BaXXHO OTMETUTb, YUTO, XOTA aHTUCTaTU4eckuin bpacneT 3azeMnseT KOXy, OH
He obecneunBaeT yCTpaHeHue CTaTUMECKOro 3apsiaa ¢ oaexabl U 06yBU, eCriv TOMbKO 3TU SNIeMEHTbI He AIBsI-
OTCS1 3NEKTPONPOBOAHBIMU NN PAcCENBAIOLLMMA U HE UMEIOT KOHTaKTa C KOXKeill COTpyAHUKa.

Ana makcumanbHon 3¢ eKTUBHOCTU aHTUCTaTUYeckne GpacneTbl HYXXHO HOCUTL crniedyowum obpa-
30M:

- aHTUcTaTM4deckuit 6pacneT AoMKeH NMOTHO nNpuneratb U o6ecneuynmBaTb CONMPUKOCHOBEHUE C KOXeN
no BceMmy 3anscTblo. bpacnet He AomkeH GbiTb O4YeHb TYTMM M HE JOSKEH OCTaBnATb rnybokve cnedbl Ha
3anAcTbe;

- aHTUCcTaTM4ecKkuin BpacneTt AoMKeH CoOeaUHATLCS ¢ 3eMIeit Unn ¢ To4Kon obLero coeauHeHus. MNo-
CTOsIHHOE 1 HafleXHoe coeAnHeHue 4omMKHO obecneunBaTthb NpaBUNbLHOE paccenBaHue HakoMnmneHHbIX Ha Tene
3NeKTpocTaTUECKUX 3apsiaoB.

Mpu BbIGOPE aHTUCcTaTU4ecKnX GpacneToB HeobxoauMo aHanM3nMpoBaTh criedyowme dakTophbl:
Ha[eXHOCTb;

[ONrOBEYHOCTb;

OJMHY 3a3eMNSIoLLEero NpoBoaa;
dopmy 3asemnsioLlero nposoaa;
KOHbUrypaumio 3aLlerku;
pasbem 3a3eMNALLEero KoHUa;
yaobcTBo.

dakTop yaobcTea UrpaeT OCHOBHYIO porib MpU Bbibope aHTUCTaTUYecKUx bpacneToB, Tak Kak bpacneT
HY>XKHO HOCUTb NOCTOAHHO. OH He AoIKeH OTBMeKaTb OT achdeKTUBHOrO BbINOMHEHUS paboymx 06s13aHHOCTEN.
CyuwiecTByeT MHOXeCTBO KOH(UIypauuin ¢ NpuBreYyeHMem pasHoobpasHbIX TeXHOMorMin anst obecneyeHus
HaJeXXHOro KoHTaKkTa ¢ koxel. Tak, aHTucTaTudeckue GpacneTbl MOMyT U3roTaBNMBATLCS Kak U3 TKaHbIX MaTe-
puanoB ¢ BrreTeHHbIMN 3MEKTPONPOBOAHLIMA BOSIOKHAMU, Tak U U3 MTMOKUX MeTannnyeckux SIMCTOB, UK
UMeTb Apyrne crneuunanbHble KOHCTPYKUMU. OkoHYaTenbHbIA BEIGOp ocTaeTcs 3a nonb3oBaTenem, Tak Kak
GpacneT JOMKEH COOTBETCTBOBATbL MCMOMb3yeMOMY TEXHONOMMYECKOMY npoLeccy.

4.7.2.4 UcnbiTaHUe aHTUCTaTUYeCKUX BpacneToB

AHTUCTaTMYeckne GpacneTbl HYXHO MepuoaMyeckn MCMbITbiBaThb. Xopollasi nporpaMma ucnbiTaHui
npegycmaTtpuBaeT He TOMbKO MPOBEepPKY caMmoro 6pacneTa, HO U YkasbiBaeT Ha Ka4eCTBO KOHTaKTa C KOXel npuy
BbINOMHEHNA CUCTEMHON NPOoBepKU. AHTUCTaTUYeckne BpacneTsl, €CNY OHU CKpyYeHbl, HenpaBUIibHO BbIGpa-
Hbl MO pasMepy U HemnpaBuIbHO HadeThl, byayT AeMOHCTPUPOBAaTL CONMPOTMBMEHWE Bbille A0MYyCTUMOrO.
M3meHeHWe norogHbIX YCMoBWA UM 3aMeHa COTPYAHUKA MOTYT BIIUATb HA COMPOTMBMEHUE OTHOCUTENbHO
3emnu. CyxoCTb KOXW 4acTo yBenM4MBaeT CONpOTUBMEHNE.

BaxHbIM chakTopoM npwu BeIGOpe U NPUMEHEHUN aHTUCTATMHECKUX BpacneToB ABMAETCA HAOEXKHOCTb.
HarpysouHble ucnelTaHusa Ans NPOrHO3MPOBaHUSI HAAEXKHOCTU ABMSIOTCS OPOrOCTOSILUMMA U NydLle BCEro
MOryT BbITb BbIMOSHEHEI B CieynansHon nabopatopuu.

PekomeHayeTcs aHanuaupoBaTb aHTUcTaTudeckue OGpacreTbl Ha nNpegMeT BbISIBIEHUS MpUpoabl
nospexaeHnii. Ocoboe BHUMaHWe cnegyeT yaenuTe BOSMOXHOMY OTCYTCTBUIO XOPOLUEro KOHTaKTa ¢ KOXewn,
HeucrnpaBHOCTM NpoBoaa M pazbeMa. CpaBHMBasi NOMYYEHHbIE AaHHBIE, MOXHO ONpeaennTb TeHAEeHLNUM,
XapakTepHble Anst KOHKPETHBIX N3roTOBUTENEN 1 cTUMNeN. 3Ta MHopMaLmnsa MOXeT NPUroAUTECSA NPK 3aKynke
OononHUTenbHLIX GpacneToB. HesaBncuMo OT BuAa oTkasa, cregyeT NpekpaTuTb 3akynky GpacneTos,
OEMOHCTPUPYIOLLMX HeaaekBaTHbIA CPOK CIYyXObI.

JononHutenbHoe UcnbliTaHWE aHTUCTaTudeckoro Gpacneta — Gonblle, YeM MPOCTO MNpoBepka; 3TO
npoBepKa KavecTBa coeauHeHUs BpacneTa ¢ 3ansacTbem, T.e. npoBepka bpacneta B paboTe. Llenb ucneita-
HWUA — BbISBUTb, YTO obllee COMpPOTUBIIEHNE BCEX MOCneaoBaTeflbHO COeAMHEHHbIX 311IEMEHTOB CUCTEMBI
HaxognuTcs MeXay MUHUMAarbHO WU MakCUManbHO paspeLlleHHbIMA 3Ha4YeHWAMU COornacHo creundrkaummn
nons3oBartesns.

UcnbiTaHne aHTUCTaTUYeCKoro GpacreTa BKOYaeT NPOBEpKY:

- COMPOTUBNEHUS 3a3eMIsIEMOI TOUKN Ha KOHLe NpoBoAaa;

- NpoBog;

- pesncTop, orpaHNYMBaIOLLINA TOK;

- pasbem, CoeauHSIIoLLMIA NPoBOA 1 3aMok BpacneTa;

- conpoTueneHue samka bpacneTa;

- coegnHeHue BpacneT-3anacTbe;

- COMPOTUBIEHWNE COTPYAHMKA MEXAY 3ansiCTbeM 1 PYKOW, KOTOpast KOHTaKTUPYeT C TeCTOBbLIM 3/1eKTpo-

AOM.
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MakcumanbHO  AONyCTUMOE  COMPOTUBNEHWE [ONs  3a3eMneHua  aHTucTatudeckoro Bpacne-
Ta — 3,5-107 OM. CucTemMHas npoBepka MOXeT BbIMOHATLCS C UCTONb30BaHUEM OMMETPa, eCv NoTeHLmMan
He npeAcTaBnsieT onacHocTU. MeTannuueckuin anekTpoa MOXHO AepXKaTb PYKOW, NPUCTaBIIsisl ero K O4HOMY
U3 MeTannMyeckux NpoBOAHUKOB. YaepXuBaHue KoOHUMKa AaTumKka Mexay nanbLammn MoXeT NMPUBECTU K OLLIK-
6ouHOMY pesynbTraTty. [pyn NCNONb30BaHUM OMMETPA BaXKHO MOHUMaTh, YTO CONPOTUBIEHUE YerioBeka CBs3a-
HO C OBWWUM COMPOTUBIIEHUEM CUCTEMbI U 3HAYEHUE 3TOro COMpPOTUBMEHWA ByaeT pasHbiM ANl pasHbIX
nogen.

HapeB aHTUcTaTU4eckuit 6pacneT, Heo6xoanMMo NOACOEANHUTL CBOBOAHLIN KOHeL, NPOBoAA K KIeMme
TecTepa U HaXaTb KHOMKY UCMbITAHWUSA UMW KOCHYTbCA NarnbLeM WU pykou MeTanfMveckon TecTUpyeMon
nosepxHocTu. Ecnn conpotusnenune soile 3,5 - 107 OM, Heo6XoaMMo oTAeNbHO NPOTECTUPOBATL NPOBO/ Ha
paspbiB. Ecnv conpoTueneHre nposoaa npubnunautensHo pasHo 1,0 - 108 Om, HyxHO NpoBepuTb, MAOTHO N
conpukacaeTcsa GpacneT ¢ 3ansicTbeM, U OTperynupoBaTh bpacneT Tak, 4To6bl OH NAOTHO Npuneran K 3ansic-
Tbto. 3allenkHyB 3aMoK Ha BpacneTe, NOBTOPUTL TecT. Ecru conpoTtuenexue Bee ewe Boiwe 3,5 - 107 Om,
6pacneT cnegyert 3amMeHUTb.

Mpumeyvanue 1— OnekTpnyeckne o6pbIBbI NPOBOAA MOXHO NPOBEPATL, N3rmbas NPoBoA BO BpeMsi NpoBeae-
HUS UBMEPEHUN.

MpruKnHOM BLICOKOTO COMPOTUBNEHUS MOXET 6bITb CYXOCTb KOXW. HaHecute anamHmomwﬁ JIOCbOH Ha
3anAacTbe N I'IpOTeCTVIpyVITe conpoTusneHue. YBRaXXHALWNIA NOCbOH AOMKEH BbITb COBMECTUMbIM C TEXHOSMO-
r’MYyeckKnm npoueccom U He Bbi3biBaTb 38I’pﬂ3HeHMl;1.

Mpumeyanwne 2— AdTuctatnueckne metannuueckne 6pacneTsl MOryT HakannMBaTtb nog cobon enary n 6eiTe
6onee apdekTUBHBIMU ANS NIOAEN C CYXON KOXEN.

AHTUCTaTUYeCKNe BpacneTbl HEOHXO0AUMO NEPUOANYECKN UCNBITLIBATL. HacToTa UCNLITAHUA 3aBUCUT
OT UHTEHCUBHOCTU U BPEMEHU UCMNONb30BaHNA, T.e. u3Hoca 6GpacneTos.

Mockonbky aHTUCTaTUYECKNE BpacneTbl UMEIOT OrpaHUYEHHbIN CPOK CNYXKObI, BaXKHO onpeaennTb Yac-
TOTY UCNbITaHUA, KoTopasa ByaeT rapaHTUpoBaTb LENOCTHOCTL cucTeMbl. MporpaMmbl UCNBITAHUA PEKOMEH-
OYIOT NCMbITEIBATL €XeAHEBHO UCMOSb3yeMble KaXablid AeHb aHTUCTaTudeckne GpacneTsbl.

Ecnu nponssognMble U3aenus UMeIoT Takyto LeHHOCTb, NPU KOTOPO Heobxoauma rapaHTUA HenpepbIB-
HOTO HaZeXHoro 3aseMneHus, TpebyeTcs NOCTOAHHBLIA MOHUTOPWHT.

OaHHble, nonyyYeHHble B pesynbTaTe BbIMOMHEHUs PorpaMMbl UCTbITaHUS, NO3BONSIOT MOSb3oBaTeNto
BbIBpaTh, Kak 4acTo HYXXHO NPOBEPSATL aHTUCTaTU4ecKue GpacneTbl U Kakue GpacneTbl UMeroT ONTUMaSIbHBIN
CpOK CNyxXo6bl.

4.7.2.5 OrpaHuyeHue ToKa

AHTUCTaTUYeCKMEe BpacneTbl UMEKOT PE3NUCTOP OrpaHUYEHUs! TOKA, BNasiHHBIN B KOHEL, 3a3eMNsioLLero
npoBoaa 1 coeanHseMbIi ¢ Bpacnetom. Yalle Bcero ucnonbayertcsa pesuctop 1,0 - 106 Om; 0,25 BT; ¢ pabo-
4Yum HanpsbkeHnem 250 B. MpeaenbHbI TOK pe3nctopa onpeaenseTtca 3akoHom OMa, KOTOpbIA ycTaHaBNUBa-
€T, YTO TOK paBeH HanpsKeHwo, OerfleHHOMY Ha conpoTuerieHue. [NnA npakTu4eckoro npuMeHeHus
MaKcuMarnbHEIA TOK, MpoTeKatoLniA Yepes 3a3emMnsioLmii nposog bpacneTa, ecnu HanpsbkeHue pasHo 250 B,
coctasnsgeT 250 MkA unu 0,25 MA.

AHTucTaTnyeckue BpacneTsl, BkIovatowme pesnctop 1,0 - 108 Om, He AoMKHbI MPUMEHATLCA B cutya-
LMsIX, koraa HanpsbkeHue ceTn coctasnsgeT 250 B unu seiwe. B 3ToM cnyvae BO3MOXHbI criegyroLume onuum:

- BblBOp aHTUCTaTUYECKMX BpacneToB ¢ pe3nuctopamu, MMetroLLnMn Boree BbICOKUE 3HAYEHNS;

- n3onsiuMs onepatopa OT 3eMSIM C MOMOLLbIO NMepvyaTok M HanosibHbIX MaToB, UMEKLINX BblCOKOe
CONpoTUBNEHME

MprumeyaHue 3 — BHekOTOpbIX NybrMKaumsax yKasblBaloTCs pasHble npegens! 4onycTMMoro Toka. Hanprmep,
6ONbLUMHCTBO MCTOMHUKOB MUTaHUsI UMEIOT OrpaHuyeHune no Toky 5 MA. Heo6xoammo cBepmTbCsi C HopMamm 6e30nacHoCTy,
CYLLECTBYIOWMMU HA NPeanpuUsiTum.

4.7.2.6 3aknw4eHue

AHTUcTaTMueckue BpacneTsl obecneunBaoT 3 ekTnBHBIE Mepbl MO 3a3eMreHuo nepcoHana. Takum
o6paszom nepcoHan, ocbpabaTbiBaowmin YOCP-KOMNOHEHTEI, He TeHepUPYeT 3MeKTpoCcTaTUMECcKUin paspsa,
KOTOPLIA MOXET UX MOBPeaUTb.

AHTUCTaTUYecKkne BpacneTsl nmetoT peauctop 1,0 - 108 Om, BnasiHHbIN B NPOBOA 3a3EMNEHWA PALOM C
TOUKOW coeauHeHUs1 Npoeoaa ¢ bpacnetom. HomuHanbHoe pabodee HanpsikeHue pesnctopa — 250 B.

AHTUCTaTUYeckne BpacneTbl MOTyT UMeTb peauctop 1,0 - 106 Om, BNasiHHbIN B 062 KOHLa 3a3eMIsitoLLe-
ro NpoBo4a ¢ 04MHaKOBbLIM TUMOM PasbEMOB.

MepcoHany, paboTatowemy ¢ HanpsbkeHneM Beilwe 250 B, He pekoMeHayeTCst HaaeBaTb aHTUcTaTu4ec-
kne BpacneTthbl.
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3aszemnsiowne Npoeoaa aHTUCTaTUYECKUX BpacneToB AOSKHbI MMeTb BbICTPOPasbeMHbIN coeanHU-
Telb Ha CTOpoHe BpacrneTa, Tak Kak nepcoHan He Jo/KeH BbITb NpUBA3aH K paboveMy MecTy.

AHTUCTaTUYecKU BpacneT AomkeH yaobHO 1 NMOTHO Npunerath K 3anscTbto, hopMUPYys XOPOLLUNIA KOH-
TaKT C KOXeMn.

3asemnsiowne nposoaa 6pacneToB A0MKHbI COEAUHATLCS C TOYKOW 3a3eMeHUs U ¢ TouKol obLero
coeguHeHus. He nogriovaiTe 3a3seMsoWmMiA NPOBOA K pa3beMy pacceuBaloLLlero Mara, ecriv oH He siBNnsieT-
CSl ero To4Kon 3asemreHus. He coegnHsaiTe aHTUCTaTu4eckue 6pacneThl C KpasMu pacceusaroLlero maTa.

AHTUCTaTNYeckue BpacneTbl peKOMEHAYeTCsl PErynspHo, No BO3MOXHOCTU eXeAHEBHO, UCTIbIThIBaTb.

4.7.3 AHTUCTaTUYeCKUE HanoNbHble NOKPbLITUA

4.7.3.1 BBeageHue

CraTtuyeckoe anekTpnyecTBO BO3HUKAET NpW YacToM nepemMelleHnn noaein u matepunanos B paboyei
30He. MepeMellyeHne, @ UMEHHO COMPUKOCHOBEHME N OTPLIB 0BYBK OT Nona, MoXeT opM1poBaTh BbICOKAIA
aneKTpocTaTUYeCcKUiA 3apsa, COCTaBMAOLWMIA HECKOMLKO ThicsiH BOMbT. MepeMelleHne Tenexek Unm apyroro
obopyaoBaHusa Takke hopMUpyeT SNEKTPOCTaTUYECKUI 3apsaa.

B aTOM NyHKTe paccmaTtprBaeTcs MCMOMb3oBaHMe HanosbHBIX MOKPBITUA, paccensatoLmx reKTpocTa-
TUYECKUIA 3apsa, 8 UMEHHO HacTUIbl U OTAENKX Mona, fiokansbHble aHTUCTaTWKK, HanonbHbIe MaThbl, Kpacku v
MOKPLITUSA.

4.7.3.2 Ha3zHa4eHMe aHTUCTaTUYECKUX HaNoNbHbIX MOKPbITUA

AHTUCTaTNYECKNE HaMNOMbHBIE NMOKPBLITUS UCMNOSb3YIOTCA B 3M1EKTPOHHOM NPOMbILLIIEHHOCTA B Crieayto-
KX Lensax:

a) 3asemieHune nepcoHana (HanofbHble MOKPbLITUS MOTYT UCTIOMb30BaTLCS BMECTE C 3alUTHOW 0BYBbIO
B Ka4ecTBe CMCTEMbI NEPBUYHOMO UMM BTOPUYHOTO 3a3eMNeHns B 4ONONHeHne k 6pacneTy);

6) 3asemneHne creayroLnX 3N1EMEHTOB:

1) NOABWXKHbBIE TENEXKN;
2) 9proHOMWYHbIE CTOWKN;
3) paboune cTonkbl.

HanonbHble NOKPBITUS, KOBPUKK, Kpacku U nakn obecnevmBatoT cTekaHue 3apaaa Ha WWHY 3a3eMneHus.
Bo MHOMMX HanonbHbBIX NOKPLITUSX UCMOMNb3YIOTCS TOKONPOBOAALME BELLecTBa, Hanpumep rpacduT, metann
nnu apyre nobaeku. OHM HaxogsaTcA Mo BceMy 06beMy MaTepuana, oT MOBEPXHOCTU A0 paboyein NoANoXKM,
npegcrasnstolen coboi, Hanpumep, TOKONPOBOAALLMIA KNel. B 3Tom cnyyvae HanonbHoe NoKpbITUE Henocpes-
CTBEHHO COeUHEHO C 3eMNeN.

C apyroi CTOpOHbI, HANOMNbHblIE OTAENKN U NOoKanbHble aHTUCTAaTUKU AENCTBYIOT KaK ABa OTAeNbHbIX
MexaHu3ma. Bo-nepsbix, OHWU CHWXaOT TeHAEHLUMI0 NOBEPXHOCTU HakannueaTb ctaTudeckui 3apsa. Bo-sTo-
pbix, 0becneunBaloT ero ctekaHue. Ecnn HanonbHoe NOKpbLITUE UM aHTUCTATUK UCTIOSb3YOTCA OIS NepBUY-
HOTO 3a3eMneHust, OH AormkeH 6bITb cnocobeH orpaHnYMBaThL 3apaa, paccenBasl ero Ha 3eMnio.

4.7.3.3 CB#A3b MeXAy NOKpbITUEM nona u o6yBuio

3asemneHue yepes NoN 3aBUCUT OT TUNa oByBK, conpukacarLleincs ¢ nornom. O6biuHas ynuyHas obyBb
unu paboyasi 06yBb C Kay4yKOBbIMU, PE3UHOBBIMW UM NONNYPETAHOBLIMW NOAOLLBAMW U30NNPYET YeroBeka
oT nona. HakonneHHele 3apaabl He MOTYT CTekaTb Yepes U30NUPYIOLLYIO NOAMETKY Ha 3a3eMIIsIoLLUiA NOs.

WccnenoBaHue aHTUCTaTUYECKUX HANosbHBIX NOKPbLITUI NOKasano, 4To BpemMsi hopMupoBaHus 3apsija
W ero cTekaHusi, UsmepeHHoe Ha Tefne Yenoseka, pasnuyaeTca B 3aBUCUMOCTU OT BbIBpaHHON 0byBU. 3awmT-
Hble CBOWCTBA 3aBUCST OT COMETaHUS HANONLHOrO NOKPLITUA U 06yBU. OT NpaBunbHoro BeiGopa 0byBu 3aBuU-
CAT 3aLUMTHBIE CBOMNCTBA HaMOMNbHBIX NOKPLITUIA.

4.7.3.4 MNMpeumyliecTBa UCNONBb30BaHUA HANOMBbHBLIX NOKPLITUNA

Wcnonb3oBaHWe HanonbHLIX NOKPLITUI ANA 3alMThl NepcoHana unu o6opyaosaHus oT hopMUpoBaHus
anekTpocTaTUyeckoro 3apsga uMmeet psag npenmMywiects. HanonbHble MNOKPbITUSA NaccuBHbl. COTPYAHWMKN,
paboTatowme B 30HaXx, rae NCnonb3yeTcs HarnobHOe NOKPbITUE, JOTKHBI HOCUTD U UCTbITLIBATL COOTBETCTBY-
toLLyto 06yBb. M He HYXHO NpeanpUHUMaThL HAKaKUX JONOSHUTEbHBIX Mep, YTo6bl rapaHTMpOoBaTh NPaBub-
HOCTb PaboThbl HAMOLHOro MOKPBITUS.

HanonbHble NOoKpbITUSA, OTAENKA U flakn MOTYT HaHOCUTLCA WK yCTaHaBnMBaTbCsA NO Bcei paboyei
30He, obecneymBas 6oMbLUIYIO NMOWaAb, HeXenu rpaHnLbl OTAeNbHbIX paboynx ctonos. OHM yBENUYMBaAOT
MOABWXHOCTbL NepcoHana. W, HakoHel, MoKpbITUA, NPy MPasuibHOM 3a3eMIIeHWUN, MOTYT KOHTPOMpOBaThb
CTaTUYeCKMIn 3apsa Ha Tenexkax unu gpyrom nogsuxHoM o6opyaosaHunu.

4.7.3.5 OrpaHuM4YeHUsi ICNONb30BaHUA HanosbHbIX NOKPbITUNA

Mcnonb3oBaHne HanosbHbIX MOKPLITUA UMeeT pag orpaHnyeHnin. CoTpyaHUK OMKeH MMeTb KOHTaKT ¢
HanomnbHbIM NoKpbITUEM. NoaTomy, cornacHo FOCT P 53734.5.1, cuasilime coTpyaHUKN JOTKHBI BbITh 3a3eM-
neHbl NpY NOMOLUK aHTUCTaTUYeckux GpacneTos.
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Wcnonb3oBaHWe HamnomnbHbIX MOKPLITUA MOXET OblTb OrpaHMYeHo MOHTaXKHBIMU coobpaxkeHusiMu. Ha-
npumMep, 6eToHHbIE Mokl MOryT coaepXaTtb 60rbLIoe KONMYEeCTBO Bnari U 6bITb HENPUroAHBIMU 11151 yCTaHOB-
KW 3MacTUYHbIX HaMoMbHbLIX MNOKPLITUA. cnonb3oBaHne 3alMTHBIX MOKPLITUA HEMPUFOAHO ANl NPOLECCOB,
BKIoYatoLWmx pasbpblarmsaHme Boabl.

HekoTopble 3alnTHbIE HaMoMbHbIE MOKPLITUS HE BBIAEPXKUBAIOT BEC TSHKEMbIX TPAHCMOPTHLIX CPEACTB,
Hanpumep BUNOYHBIX MOrPY3YMKOB.

HekoTopble MaTepuansl MoryT BbiTb 3anpeLleHbl K UCMOoMb30BaHUI0 B MOMELLEHUSIX B CBSI3U C TEXHOSO-
rmyeckumu ocobeHHocTaMU. Hanpumep, oTaernka nona MoXeT BHOCUTb B OKPY>XKatoLLyo cpefly 3arpsisHeHus,
KOTOpble HenpueMmeMbl Ans YACTbIX MOMELLEHNIA.

CkonneHue rpsisav Ha HanoNbHOM MOKPLITUM MOXKET OKa3blBaTb HEraTMBHOE BO3A4eNCTBUE Ha ero aKCnsy-
aTauMOHHblEe XapaKTepucTuki. BaxkHo perynsipHo YACTUTb HanorbHble MOKPLITUS, UCNOSb3YS MPaBUMbHbIE
MeTOoAbl 1 MaTepuarnbl, KOTOpble He OKa3bIBaOT BNMSIHNE Ha SKCMyaTaLOoHHbIE XapaKTepUCTUKUN NMOKPLITUS.

Mpu BbIGOpE 3aLWUTHOIO HAMOMbHOO NOKPLITUSI BXKHO YYUTBIBATb BECh NpoLiece.

4.7.3.6 Tunbl HAaNONbHbLIX NOKPbLITUNA

HanonbHble MOKPbLITUS KaccUULMPYOT Kak MNOCTOsIHHbIE, MOMYMNOCTOSAHHbIE WAW HEMOCTOsIHHbIE
(nepuoamndeckn meHsemble). Jlanee npueedeHbl AOCTOMHCTBA M HeJOCTaTKM KaXaoro Tuna Matepuana.

MocTosiHHBIE HanoMbHbIE MOKPLITUS BKNHOYAOT PE3NHOBLIE UTW BUHUITOBBIE NANTKAU, MIMCTOBLIE MaTepu-
anbl, 3MoKCUAHbIE NOKPLITUS, MaMUHAT BbICOKOTrO AaBneHNs 1 KOBPbI.

OHun obragatoT AnuTenbHbIM CPOKOM ciyXObl 1 obecneynBaloT 3aWwmnTy OT 31eKTPOCTaTUYECKOro 3NeK-
TpuyecTBa Ha 6onbLUNX NoWaasX.

B KavecTBe NOCTOSIHHBIX HaMOSbHBLIX MOKPLITUA Yalle BCero UCMomnb3yrTcs 3NacTU4HbIe HanoNbHble
NOKPLITUSA, UMEIOLLUE B CBOEM COCTaBe Pe3uHy, BUHWM UM BUHWMOBLIE coeanHeHns. Takon MaTepuan usro-
TasnueaeTcs nNMbo B dbopMe NmnTok, nmbo B hopme pyrioHOB.

ConpoTuBneHue nogobHOro Matepuana HaxoauTcs B ananasoHe ot 2,5-10° 0o 1,0-10° Om. MaTtepuan
6biBaeT pasnMyHbIX y30POB, LBETOB 1 pa3mMepoB. dnacTUYHble HanonbHble MOKPbLITAS YacTo UMEIOT NPUATHBIN
BHELUHWA BUA N CTONKOCTb KO MHOTUM pacrpocTpaHeHHbIM XUMUYECKNM BellecTBaM. BonbWMHCTBO Takux
MaTepuanos MOryT cBapMBaTbLCS MW BECLIOBHO YKNaablBaTLCH NPU YCTaHOBKE B YUCTLIX MOMELLEHUAX.

BuHunoBele nokpelTus TpebytoT Gonbluero yxoda, Yem Apyrie NoCTOsIHHbIE HaMoOfIbHbIe NOKPLITUS;
pesnHOoBbIE NoNbl TPEBYIOT MeHbLUE YXoaa, YeM BUHUNOBLIE. HekoTopble 3nacTuyHbIe HanonbHblEe NOKPLITUA
MOrYT CTaHOBUTLCH CKOMb3KNMU, OCOBEHHO B MOKPOM COCTOSIHWAM, YTO 3aTPYAHAET NepeaBuKeHne TskernblxX
TPaHCMNoPTHLIX cpedcTs. MpUCYTCTBME B MaTepuanax rpaguta MoXeT orpaHuunBaTh UX MPUMEHEHWE B YMC-
ThbIX MOMELLIEHUSAX, XOTH CTONKOCTb K UCTUPaHUIO Yy TaknX MaTepmarnoB ouYeHb Bbicokas. Kpome Toro, BUHUMO-
Bble HanofbHble NMOKPBLITUA MOTYT BbIAENATb rasbl U He AO/MKHbI UCMONbL30BATbCS B HEKOTOPLIX YMCTBIX
rnoMeLLeHUsIX.

onokenaHele U NoNUMepHbIe NOKPLITUS, hopMUpyeEMEIe 3anUBKOR, Kak MPaBurio, UMELOT TOSLLMHY He
MeHee 3 MM. 3TW MOKPbITUA UMEIOT XOPOLLYHO CTONKOCTb K XMMUYECKMM BellleCcTBaM, NpUnosiMm U UCTUpaHuio, a
Takke BblOEPXMBAIOT TSXKENble TPaHCNOPTHLIE cpeAcTBa. B oTnuuuve ot gpyrnx matepuanos, 3a HUMU Nerko
yxaxusaTb. OHN He UMEIoT LBOB U MOMYT UCMOMb30OBaTbCH BO MHOMMX YUCTLIX NoMmelleHusx. OaHako ux
Henb3si NPUMEHNATb Ha NPUNOOHATLIX HaMoOMbHLIX NAaHeNsX, Tak Kak 3anokcuaHble cMorbl (PopMUpyloTCs Ha
MecTe, No3TOMY ANs MoMyYeHUA XOPOLIUX SKCNIyaTalMOHHBIX XapaKTepucTUK MaTepuaroB 3TOro Tuna Heob-
XOAMMO cTporo cobnogate METOONKN UX HAHECEHUS.

JlaMuHaTbl BBICOKOTO AaBMeHWUsA, Kak NpaBuIio, He NPUMEHSIIOTCA Ha NPUNOAHSTLIX HAaNOMbHLIX NNacTu-
Hax Unu HacTunax. flammHaTel YyBCTBUTENbHBI K BIAXXHOCTU, U UX HENb3s MPUMEHSITb Ha yyacTKax, rae Bos-
MOXHO pasbpbl3rMBaHMe XMMUKaTOB MMM BoAdbl. X Henb3s HaHOCUTb Ha GETOHHbIe CTSHKKW, KOTopble
cogepxart Bnary. lameHeHne BNaXXHOCTU MOXET USMEHUTb XapakTepUCTUKA CONPOTUBMNEHUS! 3TUX MaTepua-
noB. JlaMuHaTbl BLICOKOrO AaBNEHUA HEAOCTaTOYHO rMbKMe, MOSTOMY OHU He NMoAXoAAT AN YCTaHOBKU Ha
CTaHAapTHLIX YePHOBLIX Nonax.

KoBpoBbie NOKPLITUA UMEIOT conpoTuBneHune B ananasoHe ot 2,5-104 go 1,0- 109 Om. Kosposoe nokpbl-
TUe BbIMAANT 3CTETUYHO N OHO 3BYKOHENpoHULLaeMo. 3aTpaTbl Ha 06cnyXnsaHue KOBPOBLIX MOKPLITUNA HUXKE,
YeMm 3aTpaTbl Ha Nonbl € 3facTU4HBIMM MaTepuanamu. MNMokpbiTe B hopMe KOBPOBBLIX MIACTUH MOXHO
“Ucnonb3oBaTh Ha NOABLEMHBIX Nonax.

OaHako KoBpoBOe NOKPLITUE He NOAXOAUT ANs UCNIONb30BaHWUs Ha y4acTKax, NoABepraoLLmnXcsl CUNbHO-
MY 3arpsisHeHuto, pasbpbi3rMBaHUIO BOAbI UMM XUMUKATOB, BO3AEACTBUIO 6OMbLINX KONMMYECTB ropsaunx npuno-
€B, WHTEHCUBHOMY [OBWKEHWI0 TAXEeNblX TPaHCMOPTHBLIX CPEeACTB M Ansl UCMNOMb30BaHUSl B UUCTbIX
noMeLLeHUAX.

BTopasa rpynna HanonbHbIX MaTepuanoB HasbiBaeTCsl NONYNOCTOAHHLIMA UMW HENOCTOSIHHBIMKU. JTa
rpynna BknovaeT MaThl, OTAENKU, NOKamNbHbIE aHTUCTATUKN, a TakKe Kpacku 1 NoKpbITUsi. Cpok cnyXobl Taknx
MaTepuanos MeHblle, 4eM Yy MNOCTOAHHbLIX MaTepuaroB, U OHU TPebyIoT Nepuoau4eckoro BOCCTaHOBMNEHUS
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1Ny 3ameHbl. EQUHCTBEHHOM Hanbonee BaXXHOW YepTon 3TUX MaTepuanos sBnseTcs UxX rmbkocTb U NpocToTa
B 3KCMMyaTauuu.

HanonbHble MaTkl GbIBAIOT Pa3nNYHbLIX TUMOB U CTUMEN, OT MATKMX paccenBaroLLmMX 40 TBepabIX TOKO-
nposoAdswWumX. bnarogaps nopTaTMBHOCTU U NPOCTOTE B 3KCMAyaTaLyMmn OHX Nerko agantupyoTcs K ntobomy
paboveMy NpocTpaHCcTBY, 0COBEHHO B OrpaHnYeHHbIX 3o0Hax. MaTbl MOryT MCMOMNb30BaTLCS BOKPYT YCTaHOBOK
BOJIHOBOWM Nalkn nnu apyroro obopyaoBaHusl, rae CylecTByeT BO3SMOXHOCTb pasbpbi3arMBaHns XMM1MKaToB,
onacHas Ans HanonbHbIX NOKPbITUA. OQHAKO MaTbl CKPYUMBAOTCS, YTO hOpMUPYET ONacHOCTb NadeHust U
ycrnoxHsieT ybopky nona. OHu Takke SIBNATCA OTHOCUTENbHO AOPOroCTOALMMN ANs (DOPMUPOBAHNA 3aLLUT-
HOro MOKPbLITUA NO Bcei nnowaan. X NnpMMeHMMOCTb B YACTBIX MOMELLEeHUsX orpaHudeHa. Heobxoaumo
yaenaTb ocoboe BHUMaHWe matam, NOCTOSIHHO COeANHEHHBIM C 3eMMei.

3almnTHasa oTAeNKa MOXeT HaHOCUTLCA Kak Ha CTaHAaPTHbIe Mokl (BUHUMOBbLIE, PE3UHOBLIE UK UMEID-
LMe B cOCTaBe BUHWM), Tak U Ha 3aLlUTHbIE MOMbl A5 CHWKEHUS (POPMUPOBaHWSA MeKTPOCTaTUMECKUX 3aps-
pos. OTgenka salimwiaeT nosn 1 yny4ywaeTt ero BHeWHWA Bua, a Takke obnerdaert yxoa 3a HuM. OTtaenka
npocTa B 3KcryaTauum n MOXeT HAHOCUTLCA MO BCEeM Niolaan noBepxHocTu ANA 3awWmuTbl BCEro yvacTtka.
OpHako oHa UMeeT crneytolme HegoCcTaTKu:

- HeKoTopble NOBEPXHOCTHO-aKTUBHbIE Bl OTAEOK MOTYT ObITb CKOSNb3KUMU, YTO CO3AaeT ONacHOCTb
nageHus 4ns CoTPYAHNKOB;

- HeKkoTopble 0TAEeNKN CMbIBaOTC 0OBIKHOBEHHOW BOAOW, BbICTPO CHalMBaOTCA U TPebyoT YacToro
OOMOSTHUTENbHOTo KOHTPOMSA X (PYHKLUOHNPOBAHMS;

- HenpaBuWbHOe HaHeCeHWe U yXOa4 MOryT Bbl3blBaTb U3MEHEHWe XapakTepucTuk otaenku. HekoTtopele
TUMNbI OTAEKN HE COBMECTUMEI C TPeOOBaHMAMN, NPeaAbABNAEMbIMA K YACTLIM NOMELLEHUAM.

JlokanbHble aHTUCTaTMKM AeNCTBYIOT aHanorM4Ho HanonbHou otaenke, Ho He o6ecnevnBaloT pusnyec-
KOW 3aLunTel caMmoro nora. Mx MoXHO UCNoMnb3oBaTh HA KOBPOBOM MOKPLITUW. JlokanbHble aHTUCTATUKN OTHO-
CUTENbHO NEerko HaHOCATCS, OQHaKO OHM HECTOMKN N HeAONTOBEYHbI.

Kpackn 1 anokcugHble NOKPbITUSi HAHOCATCA TOHKUM cnoeM Ha 6eToHHbIe Nonbl. OCHOBHLIMW NPenMy-
LLecTBaMM TakNX MaTepuasnoB SABMAOTCS NerkocTb HaHeCEeHUs U cnocobHOCTL NoKpbiBaTh Gonbluve nnowa-
an. OHM nmetoT 6onee JOMAMUA cpok cnyxbbl, YeM MOMOBbIE OTAENKU, HO MEHBLLUNIA, YeM NOCTOSAHHbIE NOSIbI.
Kpacku 1 NoKpbITUSE CO BpEMEHEM U3HALLMBAKOTCS U UX HY>KHO Nepuoandecku HaHOCUTb 3aHOBO. HekoTopble
MaTepuanbl He NMPUMEHSIITCA AN YUCTbIX MOMELLEHWN, Tak Kak OHW U3HaluBatoTcA, obkanbiBarwTCA Unn
NMeIoT BbICOKOE cogepKaHue yrnepoaa.

4.7.3.7 UcnbiTaHue

CTaHgapTOM AN UCMbITAHUS 3NEKTPUYEecKoro COMPOTUBIIEHUMSA MaTepuanoB MOMOB  SBMsieTcs
M3K 61340-4-1 [4]. MeToa wcnbiTaHua paspaBoTaH Ans AvanasoHa conpoTusneHuin ot 1,0 - 103 go
1,0-1010 Om. B FTOCT P 53734.5.1 yCTaHOBMNEH Npegeri MakcMMarbHOro UCNbLITaTeNbHOro HanpskeHns ans
HanomnbHbIX CUCTEM, UCMOMb3YeMbIX Kak YyacTb nporpammbl CP-ynpasneHus, He npesbiwatowmii 100 B.

YacTbto npolecca otbopa 06pasLoB HAMOMLHOrO MOKPLITUS SIBNSETCS UX OUeHKa B NabopaTopHbIX
YCNOBUAX MPWY KOHTPONMUPYEMBIX BIIXXHOCTU, TeMnepaTtype UchbiTaTeNbHOM HarnpsXKeHnnum oMMeTpa.

Mpu NepBUYHON YCTaHOBKE HAMOMLHOIO MOKPLITUS HEOBXOANMO OCYLLECTBUTL €ro UcnbiTaHue Ha npea-
meT cooTBeTcTBUA TOCT P 53734.5.1. OBbI4HO CONPOTUBNEHNE N3MEPSAETCS OT BepXa HamnoMbHOro NOKPLITUA
A0 3eMIN, YTO rapaHTUpyeT NPaBUbHOCTb YCTaHOBKM HaMoNbLHOro NoKpbITUA. MpoBepka TOro, 4TO Hanonb-
HOe MOoKPbITUE COEeQNHEHO C 3eMIeN, A0MKHA BbINOMHATLCA Nepea HadvanoM paboTel ¢ HOCP-koMnoHeHTamu.

HeobxoanMmo neprogunyecki BeIMONHATL NPOBEPKY HAMOSBHOTO NOKPbITUS, YTOOLI rapaHTUPOBaTL COOT-
BeTCTBME creundukaumn. Ytobbl NpoBepUTb LENOCTHOCTL 3a3eMIeHusl, HeOBXOAMMO BbINOMHUTL U3Mepe-
HWe CONpOTUBMNEHUA OTHOCUTENbHO 3eMnU. B cnyyasix, korga conpoTUBIEHWE OTHOCUTENBHO 3eMIn
npesblllaeT yCTaHOBMEHHbIe npeaensl, BLINOMHWTE credyowme AenNcTBUS, YTOBbl onpeaennTb NPUYUHY
BbICOKOT0 COMPOTUBMEHUS:

- ybeguTech, UTO HamnonbHOe NOoKPbITUE COeANHEHO C STarlOHHON 3eMnel;

- OMWUCTUTE HaMombHOE MOKPbITUE W HWKHIOK MOBEPXHOCTb WM3MepuTenbHoro anektTpoda. MpssHas
MOBEPXHOCTb MOXET BbI3blBaTb NPeBbILLEHNE A0NYCTUMbIX NapamMeTpoB CONpOoTUBNeHNs. Kak ToMnbKo noBepx-
HOCTb OuuLlEeHa, MOBTOPUTE NU3MEpPEHNe COMPOTUBIIEHUSI OTHOCUTENbHO 3eMnn. Ecnu BTOpoe uamepeHue
BbIXOAMWT 3a npegenbl, Heo6XoAMMO NPOBECTW AOMONHUTENbHbIE UCcCcreAoBaHUs CnocoBOB YNCTKA, NTPUMEHS-
eMbIX B JaHHOW opraHu3aLum.

YacToTa neprogmyeckx nposepok oBbI4HO onpeaensieTcss METOAMKONM akcnnyaTauum. OaHako B kavyecT-
Be 06LLero pykoBoACTBa PEKOMEHAYETCS BbIMONHATL Takne NPOBEPKN HE pexe, YeM OAWH pas B TPy Mecaua.

4.7.3.8 Yxog

Mepuoguyeckas YucTka B COOTBETCTBUN C PEKOMEHAALMAMN U3rOTOBUTENA MO3BOMSET NOAAEPKMBATL
3/1eKTPOMNpPOBOAHOCTb BCEX HAMNOIbHBIX MOKPbITUA. Y6eaunTech, YTO YNCTALLME NPOAYKTEI HE OCTaBMAT NU30-
nupytowero ocajgka, 4To XapakTepHo A1 MHOTUX akoB (MacTuK).

22



FOCT P 53734.5.2—2009

4.7.4 O6yBbL

4.7.4.1 BBegeHue

CornacHo 4.7.3 ocHoBHasi NpU4MHa hopMUPOBaHUS 3NIEKTPOCTaTUYECKOTrO 3MeKTpuyecTsa — nepeme-
LeHuWe noaein n matepuanos B paboyeit soHe. Mpu nepemMeLleHUn Noaein, To ecTb B3aumogenctsumn obysm ¢
nonom, opmupyeTcs 3apsg, KOTOPbIA NPUBOAUT K HANPsKEHUIo YeNnoBeYeCcKoro Tena, paBHOMY HECKOIMbKUM
ThiCSi4am BOJIbT.

[aHHbIN NYHKT nocssileH ponu obyen (6oTuHOK, 3azemnuTenei nogows u 1.n.) B 3CP-ynpasneHum
3apsAoM, MpasuIlbHOMY MPUMEHEHUI0 B codeTaHun ¢ apyrumu MexaHusmamu 3CP-ynpasneHus, a Takke
UCMILITAHUAM U OLEHKe 3KCryaTauMOHHbIX XapakTepuctuk obysu. PaccmaTtpusaeMble B 3TOM naparpacde
BOMNPOCHI OrpaHnyeHbl hakTopaMmmn, OTHOCALWMMAUCS K KOHTponto DCP.

AHTUCTaTUYeckne BpacneTbl — 3TO NEePBUYHBIA cnocob 3asemMneHus nepcoHana. He Bce npoussoa-
CTBEHHbIe onepauun MOXHO BBIMOSHATL C HAAETbIM aHTUCTaTuYeckum Bpacnetom. MoaBWXKHBIN NepcoHan
Henb3s 3a3eMIIATb C MOMOLLBIO aHTUCTaTUYeCKUX BpacneToB. B aTUX criydasix B codeTaHUW € aHTUCTaTudec-
kumun 6pacnetamm TpebyeTcst anbTepHaTUBHLIA METOA 3a3eMNeHNs.

OaHUM U3 TakMx anbTepHaTUBHBLIX METOAOB 3a3eMieHUs SIBASIETCA 3a3eMieHne «HanosibHoe NOKpbl-
Tne — 06yBb». MiMeeTcas MHOXeCTBO cnocoboB 3asemneHns obyesu. Beibop cooTBeTcTBylOLWeEro cnocoba
3aBUCUT OT Nporpammbl JCP-ynpaBneHuns, TexHNk1 6e30nacHOCTU U IKOHOMUYHOCTU. CyLecTByeT HeCKoMb-
KO BapyaHToB 00yBM, HaMOMbHbLIX NMOKPLITUIA U OTAENOK nona. BaxHo paccMaTpuBaTh HanosnbHOE NOKpbLITUE,
00yBb 1 COTPYAHMKA KaK TPU pasHbIX KOMMOHEHTa, AeNCTBYIOWUX B COCTaBe eAnHOW CUCTEMBI.

M pwumeyaHune—YTobbl HANpsKEHWE Tena coTpyaHuka G6eino MmeHee 100 B, obiee conpoTuBeHne cUCTeMbI
3a3eMreHns JOIKHO ObITb MeHblue 3,5 - 107 Om.

4.7.4.2 Tunbl 06yBMu

Bbibop 06yBM 3aBMCUT OT crefylowmx (GakTopoB: TUNa MOMELLEeHUs, BbinornHsaemon paboTel, nona
COTPpYAHUKa, ero hmsnyecknx n KynbTypHbIX 0cOBeHHOCTeN, noceTuTenen, BeinosniHsemon paboThl 1 blompke-
Ta. B nporpammy OCP-ynpaBneHus MoryT 6biTb BKIOYEHbI HECKOSbKO TUMOB 06YBM.

Pemelukn 3asemnenns kpenstcs Kk kabnykam n Hockam obyBu sl 3a3emneHnsi COTPYAHUKOB U NoceTu-
Tenel Ha yyactkax Y33. Ecnu pemeluok 3aseMmneHns oaeTb HENPaBUNbLHO, ero npumeHeHue byaet Headdek-
TUBHbIM. PeMellky 3asemieHUa kabnykoB nerko TepslT KOHTaKT € NONoMm, Nnoatomy TpebywT 6Gonee
TLWaTenNbHOro KOHTPOS, YeM Apyrie Tunbl o6yBu.

BoTbl 1 6axurnbl HacTo UCNOMBL3YHOTCA Ha yYacTKax, rae 3arpsisHeHus Hegonyctumel. Mockonbky coeau-
HeHWe ¢ TenoM OCYLUecTBAsieTCA Yepes NpUMeHeHUe 3MeKTPONPOBOAHOW NEHTbl, aHanorMYHoON pemMeLLKy
3a3emneHuns, 60Tbl U 6axmnbl Takke MOryT 6biTb He3(heKTUBHBI.

Mpy BbIGOpe 3alMTHOW 0ByBM creayeT Takke obpallaTb BHAMaHUe Ha ee MpaBUIlbHOE HOLLEHMWe.
KoHcTpykunst 06yBM oveHb BaxkHa. OHa goimkHa 6biTh cneumanbHo npegHasHaveHa ana OCP-ynpasneHus.
Mockonbky MHOrMe 6OTUHKK, MpegHa3HaYeHHbIe Ans 3alUThl OT CTaTUYECKOro 3IIEeKTPUYECTBa, BhIrMSiAAT Kak
06bIKHOBEHHbIE, BaXKHO, UTOOLI 06YBb MMENa COOTBETCTBYIOLLYIO MapKUPOBKY.

4.7.4.3 MpaBunbHoe ucnonb3oBaHue

3awutHaa obyBb obecneunBaeT CTekaHWe 3apsiga C HOMM Ha NPOBOAsILLEe HanosibHoe MOKPbITUE W
Yyepes Hero Ha 3eMrio.

PekomerayeTcsi HageBaTb pemMeLlky 3a3eMrneHust Ha oba Hocka u kabrnyka. HeobxoguMo ucnbiTbiBaTh
He Tonbko 0ByBb, HO U cUcTeMY «0BYBb — HamnomnbHoe nokpbiTue» (cM. MAK 61340-4-5 [6]). Ecnu BepxHuiA
npegen HanpsbkeHust Tena, obbiiHO 100 B, onpeaeneH, HeobxoAMMO BLINOMHUTL UCMbITAHUE CUCTEMBI
«0ByBb — HamMonLHOe NOKPbLITUE» Ha NPeaMeT cooTBEeTCTBUA TpebyeMbiM NapameTpam npu Xyawnx ycnosu-
AX OKpYXatoLwen cpeabl.

Heobxogmmo onpefennTb cnocoBHOCTL 3aliMTHON 0byBU 0becneunBaTh cTekaHue 3apsaa ¢ HOru
COTPYAHWKA, NepemMeLlaroLLerocs B npedenax sawmieHHbIX U HesalmLLeHHbIX YYacTKOB Ui No 3aLUTHOMY
oT OCP HanonbHoMy nokpelTHio. Mpu CONPUKOCHOBEHUN COTPYAHMKA B 3aLLMTHON 0BYBM C MaTepuasiom nona
3apag OOMKeH paccenBaThbCsl B TeHEHUE HECKOMbKUX CEKyHA.

4.7.4.4 UcnbiTaHue

WcnbiTaHne obyBuM BkoYaeT NepeoHavanbHyo KBanMguKaLMoHHYIO MPOoBEpPKY U3aenus (npeanodtu-
TenbHO — nabopaTopHYLo NPoBepKy NPW onpeaeneHHbIX KOHTPonMpyeMbix yenosusix no MOK 61340-4-3 [5]).
Ecnu nagenve cootsetcTasyeT TpeboBaHNAM CyLLeCTBYIOLMX CTAaHAAPTOB, HEOBX0ANUMO BLIMOMHUTL UCTBITA-
HWe 0ByBW B COMETaHWUM C CYLLECTBYIOWUMU UK NNIaHAPYEMbIMU K UCMONMb30BAHUIO HAMNObHLIMU NMOKPLITUSA-
MW, KOTOpoe [AOSKHO MNOoATBEPAUTb, YTO KpuTepuu, paspaboTaHHble Ans AaHHOro  npeanpuaTys,
BbINOMHAOTCA.

Bca 3awmtHan 0byBb AomKHA NPOXOAUTL BXOAHYIO BbIGOPOYHYIO NPOBEPKY.
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B cranpapte M3K 61340-4-3 [5] onuckiBaloTca cTaHAapTHbIE MeToAbl UCTbITaHui Anst o6yBu, BKNoYa-
toLme nabopaTopHble U3MEPEHUST U NPUEMOYHBIE UCMBITAHUA.

CranpapTt M3OK 61340-4-5 [6] paspaboTaH Ana namepeHusa conpoTuerieHUs 06yBU 1 HANOMbHBIX NOKPbI-
TV B KOMBUHALIMM C YESIOBEKOM, a TaloKe Monspu3yemMocTui Niaei B 3aluTHol o6yBu, nayLmx no 3awuTHo-
My oT SCP HanomnsHOMY MOKPLITUIO.

TecTepsl, Ncnomnb3yemble A5l 3aBOACKOr0 KOHTPONA, PErMCTPUPYIOT TOMbKO CONPOTUBEHNE CUCTEMBI
Mexay ABYMs 3afaHHbIMU ToukaMu. MHorue Tectepsl, HanpuMmep TecTepbl aHTUCTaTUYECKUX BpacneToB, He
NMetoT 3afdaHHbIX Tovek Ans obecneveHua akTUYMECKOro AuanasoHa COMPOTUMBIIEHUA 3alUMTHOM 0OyBU.
PekomeHayeTcs 1cnonb3osaThk crieumanbHo NpeAHasHaveHHbIR Ana usmepeHus o0yBu TecTep.

WHorga npyn namepeHun conpoTmBneHns obysu perncTpupyoTcs 3aBblllieHHbIe 3HAYEHUA CoNpoTUBIe-
HUS 13-32 0COBbIX CBOMCTB 06YBU, KOXM, OAeXKabl, BAUAHWSA PasHOCTU TeMnepaTyp, 3arpsisHeHU NOBEPXHOC-
T 0ByBu.

4.7.5 AHTUCTaTU4YecKUe CTyNbA

4.7.5.1 BeeaeHue

Kak rosopunocbk B 4.5, sneKkTpocTaTUdeckMid 3apsia BO3HUKaeT BO BpeMsl ABWKeHUsl. 3HaunTenbHoe
HanpskeHne MoxeT opMUPOBaTLCA NPU NepeMeHe NOoMoXeHUs Ha CTyre Uiy NepemMeLLeHnn cTyna rno nony.
B aTom naparpacdpe onncelBaeTCA UCNOMNb3OBaHNE aHTUCTaTUYECKUX CTYNbeB B Y33 Ang paccenBaHus 3aps-
pa. FOCT P 53734.5.1 He pekoMeHAyeT MCNONb30BaTh CTYMbsl Kak CpeAcTBO 3a3eMiieHust nepcoHana. OgHa-
KO aHTUcTaTu4eckne CTynbs MOryT cTaTb 3(MdeKTMBHbIM CPEACTBOM 3a3eMIeHUst OT KOHTaKTHOM
MOBEPXHOCTU CuAeHbs 40 KONECUKOB UMM HOXEK CTyna, ecrin UMeeTCsl KOHTaKT MeXay COTPYAHUKOM U CTy-
nom. Kpome Toro, ecnm aHTUCTaTUYECKUI CTYI UCNoMb3yeTcs AN 3a3eMeHns (B Ka4ecTBe rMaBHOro 3a3eMm-
NeHns), MakcuMansHoe COMPOTUBIIEHME OT COTPYAHWKA K 3emile Yepes3 CUCTeMY «CTyS — HanofbHoe
noKpbITUe» ACMKHO BbITh MeHee 3,5 - 107 Om unu meHee 1,0 - 1010 Om npu 3apsine noTeHUMaNom MeHee
100 B. Mexagy BCeMU aneMeHTaMu CUCTEeMbl «4elIOBEK — CTY/1 — HarnosibHOe MOKPbITUE» AOIPKEH ObiTb
NOCTOSIHHBIA KOHTaKT. MpuBeAeHHast Bbille cUCTEMa 3a3eMIeHNs NepcoHarna sSBsieTcst OAHUM U3 NPUMEPOB
WMHAMBUAYANBLHOrO pelleHns nporpammel SCP-ynpasneHus.

AHTUCTaTNYecknin cTyn obecneunBaeT cTekaHne 3apsiga ¢ Tena Ha npoeoadiliee HanorbHoe NoKpbiTUe
yepes CTyn.

Tak Kak CTyS1 COCTOUT 13 BONbLUICTO KONMYECTBa MeXaHU4YecKnX aAeTaneil U3 pasHbIX MaTepuarnos U UMe-
€T HEeCKONbKO TOYEeK X CoeAMHEHMNS, OH He Tak HagexXeH AN 3a3eMNeHNs nepcoHana, kak KOHTaKTHas MaH-
XeTa Unu cucTemMa «HarnosbHoe NoKpbITue — 0byBby». XOTH, NPU U3MEePEeHUN COMPOTUBMEHUSA KOHTAKTHBIX
MOBEPXHOCTEN MOXHO NPOBEPUTb, MPOUCXOANT N 3a3emiieHne unu Het. CTyn Tak Xe, Kak U 06yBb, He ABNA-
eTcs acpdheKTUBHBIM CNOCOBOM 3a3eMMNEHUS], eCMNN TOMbKO OH HE UCMOMNb3YeTCs B COYETAHWUMN C 3aLWUTHBIM OT
CTaTUYECKOro 3MeKTpuyecTBa Mosiom.

MpumeHeHMe sawnWaLWNX OT CTATUYECKOro 3M1eKTPUYEcTBa CTyNbeB UMeeT pAd NPevMMyLLecTB.
OB6bIYHbIe CTYNbA, 0COBEHHO C MIacTMacCcoBbIMU KONECUKaMU, HakannMeaoT Ha Nofb3oBaTene BbICOKUA ypo-
BEHb HanpsKeHusl, ecniv Ha HeM He HadeT aHTUCTaTUYecKnin GpacneT, 3alwmnTHas obyBb M OTCYTCTBYET 3aLuT-
Hoe HanomnbHoe nokpelTue. CTynbsA, obnagatowme COOTBETCTBYIOLMMN XapakTepUCTUKAMU CONPOTUBNEHUS,
6naropaps crneunanbHbIM KOMECUKaM U KOHCTPYKLMMW, CHKAIOT HanpshkeHne Ao 6e30nacHoro ypoBHsI.

4.7.5.2 Tunsbl 1 BbIGOP

CyLecTBYHOT pasnnyHble TUMbl CTYMbEB: Kpecna ans paboTbl 3a cTonom, TabypeTku 1 cTynbs. MNosepx-
HOCTb 3aLUWUTHOrO CTyNa, comnpukacapLlasics ¢ TenoM, 4o/ikHa obecneunBaTh CTekaHue 3apsiga Yepes 4acTu
cTyna K 3emne. Ha MArkmx cTynbsix Mcrnonb3yeTcs TkaHeBas o6uBka ¢ BKpanieHHbIMU TOKONPOBOAALLMMUA
HUTAMWU. TKaHb COEAMHSIETCSl C YacTAMMU CTyna — LUWIMHOPOM, OCHOBOW, Korecukamu (unv kabenbHomn
Lenbto) U ¢ Mosiom.

B uncTBIX NOMELLEHWAX BMECTO TKaHEBOW 0BMBKIN pekoMeHAYyeTCa MCNoMb3oBaTh BUHUMOBOE NOKPLITUE.
3aluMTHOE BWHWUIIOBOE MOKPbITUE WUMEET HWKHWA TOHKWA TOKOMpOBOAAWMA cnoi. Mo3aToMy BUHWMOBLIE
CTYIbSl MOTYT UMeTb Goree BbICOKME nokasaTenn ConpoTUBIEHUS, YEM CTYIbS1 C TKAHEBOW 0OUBKOM; oAHaKO
COMPOTUBNEHNE AOIMKHO O0TBeYaTh TpeboBaHuaM, n3noxeHHbIM B FTOCT P 53734.5.1.

4.7.5.3 UcnbiTaHue

Mpoueaypa U3MepeHUst 3NEeKTPUYECKOro CONpoTUBIIEHUS CTyNbeB npuBegeHa B MOK 61340-2-3 [3].
Bocnonbayiiteck o6LWmMM METOAOM U3MEPEHUSI CONPOTMUBMAEHNS K 3eMIe UIIM OTHOCUTENBLHO TOUYKU 3asemie-
HMs. HeoBxoanumo UsmMepuTb CONpPOTUBIEHME NOBEPXHOCTU CUAEHBbS OTHOCUTENBHO TOUKM 3a3eMNeHns cTyna
(xoneco nnu kabenbHas Lenb).

CornacHo nporpamme 3CP-ynpaBneHusi 1 B COOTBETCTBUMM C TpeboBaHUsIMMU, U3NOXKEHHLIMA B
FOCT P 53734.5.1, aManasoH conpoTUBAEHNs AoSDKeH HaxoauTbes B npeaenax mexee 1,0- 102 Om. 370 3Ha-
YeHne OTHOCUTCA Kak K nabopaTopHbIM U3MEpPEHUAM, Tak U MPUEMOYHBLIM UCTIBITAHUSAM U NMEepUoaNYECcKUM
npoBepkKam.
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4.7.6 VoHnsauunsa

4.7.6.1 BBepgeHue

NaBHbI MeToA ynpaBieHns cTaTUYeckum 3NeKTpMYecTBOM — 3a3eM/ieHne NPoBOAHMKOB, pacceusa-
WX Matepnanos n nepcoHana. OQHako KOMMEKCHasa nporpammMa KOHTPOSSA AO/KHA BKIHOYaTb MEpPbl BO3-
JelicTBMA Ha M30MPOBaHHbIE MPOBOAHVKN, KOTOPbIE HE/b3S 3a3eM/IATh, a Takke N30/ALUOHHbIE MaTepuansbl
(Hanpumep, 60/bLWNHCTBO NaacTMacc). PacnbiieHne Bnarv 1 XMMUYecKux BewwecTs UCNO/b3yeTcs AN1a pac-
cevBaHuA cTaTu4yeckux 3apsafoB npu onpefeseHHbiX o6¢cToaTenscTBax. OAHAKO MCMNOMb30BaHWE BaXHOC-
TM — 3TO Me[J/IeHHbIi cnocob paccenBaHWs CTATUYECKOro 3apsifia, a XMMWYEecKoe pachbl/ieHUe Hesb3s
NPUMEHATL B YNCTbIX NOMELLEHUSAX.

NoHunsauma Bo3gyxa No3BONseT HenTpannm3oBaTb CTaTUYECKWl 3apsf Ha M30/IMPOBAHHbLIX 06BbeKTax,
3apshkas Monekysnbl ra3oB. Ecnv ctatnuecknii 3apag npucyTCcTBYeT Ha npegMeTax, HaxoAsawmxcsa B paboyeit
30He, OH ByfeT HeliTpannsoBaH NpUBAEYEHVEM U3 BO3AyXa 3apsafoB NPOTUBOMOSIOXKHON NONAPHOCTU. VIOHK-
3aums BO3fyxa MOXEeT MPUMEHATLCA [aXe B YUCTbIX MOMELLeHUAX, T4e Hesb3A pacnbiiATb XMMUKaTbl U
MCMnonbL30BaTb HEKOTOPble pacceuBallne craTuyeckoe 3/M1eKTPUYECTBO MaTepuasbl, Tak Kak npu 3ToMm
ncnosb3yeTcs BO3ayx paboyeli 30HblI.

NoHun3auma Bo3gyxa He 3aMeHsieT 3a3emseHue. 3TO NMWb OAWMH U3 KOMMOHEHTOB KOMM/IEKCHOW npo-
rpaMmMbl KOHTPO/IA CTATMYECKOro afiekTpuyecTsa. loHn3aTopbl UCNOJb3YIOTCA, €C/IN HET BO3MOXHOCTY npa-
BW/IbHO 3a3eM/IATb 3/1IEMEHTbI W B KayecTBe [OMOJIHEHUA K APYTMM MeToAam KOHTPOSSA CTaTuveckoro
anekTpuyecTBa. B UMCTbIX NOMELLEHUAX NOHU3ALNSA BO34yXa MOXET ObiTb OAHUM U3 METOAOB KOHTPO/A CcTa-
TUYECKOro 3/1eKTpnYecTBa.

CrtaHgapT M3K 61340-4-7 [8] onpefensaeT MeTofbl UCMbITAHUA U CNOCOBBLI N3MEPEeHUt XapakTepucTuk
BO3JyXxa BO BpeMs paboTbl MOHM3aTopoB. CTaHAapT BKAOYaeT B cebs ABa NPUIOXKEHUS, KpATKO ONUCHIBAD-
L MX MpOoLEecChbl MOHM3aLUN BO3AyXa 1 HelTpanusauumn 3apsga, NPoeKTUpoBaHne Niaockoro 3apsgHoOro MOHM-
Topa (pekomeHAyemblli U3MepuTesnbHbli Npubop) U Apyrve BOMPOCbI, OTHOCALWMECH K MPUMEHEHWU W
TECTUPOBAHUIO NOHN3ATOPOB.

OTOT NYHKT AONOMHAET NHPopMaLUIo, U3/TOXKEHHY B cTaHfapTe M3OK 61340-4-7 [8]. B Hem npuBefeHbl
NPUHLMNbI paboTbl NOHU3ATOPOB, CNOCOOLI U3MEPEHNSA XapaKkTePUCTUK, TUMbl MOHU3ATOPOB M 061aCTb UX NpKU-
MEHEHWs, OCHOBHbIE XapaKTepUCTUKN, MeTOAbl UCMbITAHUA, TEXHNKA 6e30nacHOCTH, yCTaHOBKa U Npo6siemsl
3arpsA3HeHuii.

MoHun3auma Bo3gyxa Takke UCnofb3yeTcsa ANA KOHTPOA 3arpasHeHnin. CéanaHcnpoBaHHas MoHM3aums
BO3fyxa NO3BOJIAET yNyUlNTbL PUAbTPaLMIO BO3AYXa B YACTbIX MOMELLEHUAX.

Bnarogaps noHusauumn, NpoUCXoauT HeRTpanm3aumnsa 3apsfoB Ha KPUTUYECKNX MOBEPXHOCTAX, U YMEHb-
lwaeTca npuaunaHve yYacTuy, K HMM. YacTtuubl npuobpeTtatT 60siee BbICOKYH CMOCOOHOCTb OCTaBaTbCA B
naMyHapHOM NOTOKe BO3fyxa W 3aTeM yaanaTbCa CUCTEMON hunbTpauum Bosgyxa.

4.7.6.2 4YTo Takoe noHu3auma Bosgyxa?

WoHbl BO3AyXxa — 3TO rpynnbl M3 10 Mosiekysl (4acTo BOZbl) BOKPYT 3apsXXeHHbIX MOJIEKY/ KMcnopoja
nnm asota. VIoH MOXeT MMeTb Kak MOMOXUTe NbHbIN (AedULUT 3N1eKTPOHOB), Tak 1 0TpuuaTebHbIn (M36bITOK
3N1eKTPOHOB) 3apsag. EcTecTBeHHas KOHUEHTpauus MOHOB B BO3AyXe HM3KasdA, Kak npasuno, meHee 1000 Ha
cm3. Takne «eCTeCTBEeHHbIe» MOHbl 06bIYHO POPMUPYIOTCA BO BPEMSA pacnafa NpUpoLHbIX pafnoakTUBHBIX
3/1EMEHTOB B BO3JyXe, 3eMJ/iIe UM CTPOUTESIbHbIX Marepunanax.

Lns HeliTpanu3auun Heobxoanma 60/ee BbiCOKas KOHLEHTpaLusa NoHoB. MNpu onpegeneHHbiXx 06¢Tos-
TenbcTBax AN hOPMUPOBAHNA MOHOB BO3JyXa MOFYT UCMO/b30BaTbCSA PaANOaKTUBHbIE UCTOYHUKN, 06bIYHO
nonoxHuii 210. Anbha-yacTuubl, 3IMUTUPYEMbIE MOSIOHNEBLIMU MOHM3ATOPaMMW, — 3TO MOJIOXKUTE/IbHO 3aps-
XeHHble fiapa renvsa (gBa NpoToHa, ABa HelTpoHa u 0 anekTpoHoB). Korga anbga-4yacTuibl CTanKkMBaloTCs B
BO3JyXe C MOJIEKY/laMWN, OHW BbITECHSAIOT

3/1eKTPOHbI N3 HEKOTOPbIX MOMEKY/ BO3- PaanoakTeHbIi BLiTeCHEHHLI  3axBaveHHL

ayxa (hopMUpys NOMOKUTE/bHbIE WOHBI nonoHui 210 3MEeKTPOH 3NEKTPOH

Bo3Aayxa). Takne «CBO6OAHbIE» 3NEKTPO- Anbtha-

Hbl CO BPEMEHEM 3axBaTbIBATCA APYru- vactmua

MW Mofiekynamu Bo3gyxa (dhopmupys OTpuyLaTebHbliA MOH

oTpuuaTenbHble NOHbI BO3ayxa) (puc. 9).
B apyrux cutyaumsix Haubonee

pacnpocTpaHeHHbIM MeTo4oM hopMu- Helitpan bHbli

poBaHUA WOHOB fIBNSeTCA B3auMogei- kncnopos .
cTBue mexay HelTpanbHbIMM MonoXVTENbHbINA YOH
Mofiekynamu BO3gyxa W 3/1eKTpOHaMMU, MoTepsiHHbIA 3NEKTPOH
YCKOPEHHBIMW  3/IEKTPUYECKUM  MOJIEM,

MMEeLWNUM WHTEHCUBHOCTb, MNpeBbillato- PucyHok 9 — VoHusauma anba-n3nyyeHmem
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wyto 3 MB/m (npu atmocdepHom AasneHum). OBbIMHO 3TO CBA3AHO C BLICOKOBOSbTHOW KOPOHHOW MOHU3aLmnen
U KOPOHHBIM paspsigom (puc. 10, 11).

Mone BLICOKON HaNpPsHKEHHOCTH

Bbicokoe +
HanpsbkeHue > )
Ocrpue @ MonoXxuTenbHbIA MOH
B
BbITeCHEHHbIW aNEeKTPOH

PucyHok 10 — KopoHHasi noHM3aums — nonoxurensHas

3nekTpoH, fAo6aBNEHHbIN
K HapyHo# oGornouke

Mone BbiCOKOK
HaNpsXXeHHOCTU @

—_—
OTpuuarenbHbIi NOH

Boicokoe
HanpsikeHue

BbiTeCHEHHDII 3MEKTPOH

+I'Ion0)|(menb|-|uﬁ WOH

PucyHok 11 — KopoHHas noHusauusi — otpuuarensHas

4.7.6.3 U3MepeHue noHU3aLumn Bo3ayxa

Ecnu Ha MOH BO3OeWCTBYET 3reKkTpuyeckoe nomne, OH ABUXKETCA CO CKOPOCTbIO, MPOMopLMoHansHon
BEMUUMHE 31IEKTPUYECKOro NoMs B HanpasreHn, COOTBETCTBYIOLLIEM HaNpaBIIEHHOCTU 3MEKTPUYECKOro Nons
1 NONSPU3ALIMN MOHOB (Tak Kak OH MOXET ObITb NOMOXUTENbHBIM UK OTpULaTenbHbIM). [BWkeHWe NOHOB B
3NEKTPUYECKOM MOoSie — 3TO 3MEeKTPUYECKUA TOK, NITIOTHOCTb KOTOPOTO 3aBUCUT OT YMCNa UOHOB B BO3ayXe W
CKOPOCTU, C KOTOPOI 21eKTPOHBI OTNETaloT 1 MogneTatT K UCTOUYHUKY 3IIEKTPUYECKOro nons.

Bokpyr 3apsbkeHHOro npegmeTta BO3HUKaeT anekTpuyeckoe none. HanpspkeHHOCTb Nons koneénertca ot
TOYKU K TOUKE, HO OHa Bcerja rnpornopuunoHarnsHa sapsay. Ecnv npegMeT okpyXeH NOHU3NPOBaHHBLIM BO3AY-
XoM 06eunx nonspHocTel, Tok 6yaeT Teub B HanpasneHWM npeameTa, NepeHOCUMbIA MOHAMKU, UMEOLLMMN
NOMSIPHOCTb, MPOTMBOMONOXHYIO CBOEMY 3apsigy. TOT «TOK HENTpanuMsauMu» nponopuuoHaneH 3apsay Ha
npegmeTe U KONMUYecTBY MOHOB B BO3dyXe (MMOTHOCTbL MOHOB).

Ecnuv nnoTHOCTb MOHOB HE M3MEHSIeTCS, OTHOCUTENbHAsA CKOPOCTb HeNTpanMsaLlnun sapsina octaeTcs
MOCTOSIHHON, U 3apsi[, YMEHbLUAETCA MO 3KCMOHEHLMAaNbHON 3aBUCUMOCTI C MOCTOSIHHON BpeMeHn, koTopast
3aBMCUT OT NSIOTHOCTN MOHOB. Ha NpakTuke TakMe yCroBus He BbINOMHSAOTCA.

KoHLeHTpaLmMmn YyacTul, B BO34yXe, UCTOLWEHNe MOHOB BOMU3N 3apsikeHHOro npegmeTa, HeogHopoa-
HOCTb MOHMU3MPOBaHHOIO BO3AyXa U HEOAHOPOAHOCTL None B6n1Man npeAMeToB — BCe 3TO Bbl3blBaeT OTKIO-
HeHue CKOpPOCTU ybbiBaHus 3apsifa. HeBO3MOXHO paccymTaTh MOCTOAHHYHO BPEMEHW Ha OCHOBE MPOCTOro
cnyyas nytem yyeta BCcex BO3MOXHbIX OTKNOHeHWUNA. Mpolle namepsTe HENTpanuayoLimMe CBONCTBa MOHU3ATO-
pa, UCMOSb3YS 3apsiKeHHbIN NOCKUA MOHUTOP.

3apspkeHHbIA nnockuiA MoHWTOp (3MM) npeaHasHayveH ANS U3MEPEeHWs HeWTpanuayiolmx CBOWCTB
MoHU3aTopa UM MOHN3NPYHOLLEN YCTaHOBKN. OH COCTOUT U3 U3ONMPOBaHHOW TOKOMPOBOAALLEN MITacTUHKMY,
KoTopasi MOXeT ObITb 3apsikeHa 40 PUKCUPOBAHHOTO HavanbHOro HanpskeHUst COOTBETCTBYOLLMM BHELLHUM
YCTPOWCTBOM. HanpsikeHne Takon NacTUHKM MOXeT BbITb n3sMepeHo nubo noacoeanHeHNeM anekTpomeTpa,
nMbB0o n3mepeHem nonsi, GopMMUPYEMOoro NNacTUHKON, C MOMOLLbIO 6ECKOHTaKTHOIo U3MepuTens noss.

Ecnu 3MNM HaxoauTcst B MOHW3UPOBaHHOW cpefe, CKOPOCTb HeWTpanusalum 3apsga MOHU3aTopoMm
XapakTepuayeTcsa BpeMeHeM paspaaa — 3TO BPeMs, 3a KOTOPOe HarnpsbkeHue NnacTUHKM CHUSUTCS OT NepBo-
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HavyanbHOro 3HaYyeHust Ao 3HadveHust, pasHoro 10 % oT nepBoHavansbHoro (Harpumep, ot 1000 B go 100 B).
NoHHbIN BanaHc MOXeT onpedensaTbCs KpaTKOBPEMEHHbIM 3aseMileHneM W3ONMPOBaHHON NAAcTUHKN W
HabnoaeHNeM HanpsHKeHWs!, BO3HUKaMOLWeEero Ha nnacTuHKe nog Bo34encTBMeM MoHM3aTopa. OTo Hanpsixe-
HMe HasblBaeTcs HanpshkeHWem cmelleHus. MoapobHyto MHpopmaumio o 3MNM U MeToanKke M3MepeHus
MOXHO HaWnTK B cTaHgapTe MOK 61340-4-7 [8].

4.7.6.4 Llenb noHusauuun

Mpu BbIBOPE MOHM3ATOPA, KPOME ero CnoCOBHOCTN HENTPaNM3OBbIBATL CTAaTUYECKUIA 3apsid, YUNThIBa-
toTcs 1 apyrue dpakTopbl. MoHusaTop BbIBrpaeTcs Ans KOHKPETHON NpukNagHoni 3agadu, a 3ateM TecTupyeT-
Cs1 B peasibHbIX YCIOBUSIX.

BaxHO MOMHUTL, YTO MOHMU3ALIMSA BO3AYXa AOMMKHA OCYLUECTBAATLCS NP HaNmU4YMM cTaTUYECKOro JMneK-
TpudecTsa. B GOMbLWMHCTBE CryYaes MOHU3aLWA BO3AyXa OCYLLECTBASIETCH AN HeMTpanMsauum ctatudec-
KNX 3apsgoB Ha TEXHOMOrMYecKM BaXKHbIX AMSINEKTPUKaX U U30NMPOBaHHbBIX NpoBoAHMKax. Yacto Takue
AV3NEeKTPUKA N N30NMPOBaHHbIE NPOBOAHNKA ABMAOTCA YacTaAMN U3roTaBnusaemMblx usgenuii. Ucnonbsosa-
HMe TONbKO MOHM3aTopa UMM NCMOMNb30BaHNE MOHU3aTopa B KOMMIIEKCE C NacCUBHBIMW METOAAMU KOHTPONS
CTaTNYECKOro 3NEKTPUYECTBA AOMMKHO CHIDKATh HaKomeHe 3apsaaoB U yCTpaHsaTb NpobnemMbl, CBsA3aHHbIE Co
cTaTM4eckMM anekTpudecTeoM. CyLlecTBYET MHOXECTBO pasfMyHbIX TEXHOIOMIA M TUNoB 0bopyaoBaHuA Ans
reHepaLu1 MOHOB BO3Ayxa. He cyliecTByeT ngeanbHOro noHnsaTopa, KoTopbi NoAXoAuT Ans BCeX npuknaa-
HbIX 3a4ad, HO NPU NPaBUIIbHOM NOHUMaHWUKN Bcex TpeboBaHUA, MPeabABNAEMbIX K KOHKPETHON NpUKIagHOM
3ajave, MOXHO BbIGpaTb ONTUManbHbIN.

4.7.6.5 Tunbl NOHU3aTOPOB BO3AYyXa U UX MPUMEHEHUEe

CyuwiecTByeT ABa OCHOBHbIX crocoba reHepauun MOHOB: SiAEpHBIA pacnaj nof BO3fencTBUEM allb-
ha-n3nyveHns U KOPOHHLIA Paspss, Bbi3biBaeMbliA BLICOKUMU 3MekTpudeckumu nonsamu. Cyuiectsyior pas-
NMWYHbIE WMOHM3ATOPbl KOPOHHOrO paspsga. Camble pacnpocTpaHeHHble W3 HUX — 3TO  MOHU3aTopbl
NnepeMeHHOro Toka, MOHU3aTopPbl MOCTOSIHHOTO TOKa HeMNpepbIBHOrO AEUCTBUSA U UMMYIbCHbIE MOHU3ATOPbI
nocTosiHHOro Toka. CyLLecTBYOT TakKe MOHN3aTopbl PEHTTEHOBCKOTO U3IyYeHUs1, UCNoNb3ayloLme Anst UoHu-
3aLMmn BO3dyXa PEHTreHOBCKoe U3fy4veHue.

MpumedaHune— MoHbl BO3gyxa Npy KOPOHHOM pa3psige reHepupyioTCsl B TOM Crlyyae, ecriv Ha OCTpue-aMuT-
Tep NoAaeTCsi BbICOKOE HanpsixeHne (NepeMeHHbIN TOK, NOCTOSIHHBIN TOK).

B NOMOHMEBBLIX MOHM3ATOpPax B KAYeCTBE PaAMOaKTUBHOMO 3rieMeHTa OBbIMHO UCMOoSNb3yeTca Nomo-
Huin 210. oHn3aTop 3aluiLeH oT BbICBODOXKAEHNS paANOaKTUBHOIO 3M1eMEHTa, NPU 3TOM He co3aaeTca npe-
NATCTBUA 4N M3NydYeHus anbda-vyacTuy Ans UOHU3aUMUM OKpyXalowero Bosgyxa. Anbda-vyacTuubl
CoyaapsatoTCA ¢ MOreKynamu rasa B Bo3ayxe, BblbuBas anekTpoHbl. Mpu ocBo6oxaeHUU 3NeKTpoHOB 06pasy-
HOTCS NOSNTOXNTENBHO 3apsKeHHble MOoHbI. Koraa BblOUThIE 311eKTPOHbI 3aXBaThiBAOTCA HEUTPanbHbIMU MOSe-
Kynamu razos, (hoOpMUPYIOTCS OTpULaTesibHble NOHLIL. MNONIoHNEBLIE MOHU3ATOPbI HE CO3AAt0T 3NEeKTpUdecKoe
none. Nx pekomeHayeTca NCMONb30BaTh B HEMOCPeACTBEHHON 6M30CTU OT 3apsHKEHHON NOBEPXHOCTUN UMK, B
3aBMCUMOCTM OT MOTOKa BO3AyXa, ANs1 pacceMBaHusl MOHOB BO3ayxa B paboven 3oHe.

B noHusaTopax nepemMeHHOro Toka UCMosb3yHTCS AIMATTEPLI, KOTOPLIE NOoYepeaHO reHepupyLoT Nono-
XWUTelNbHblE N oTpuULAaTernbHble UOHBI C YacTOTOW nuTakolleid ceTu. MHTeHCUBHOCTL pekomMBuHauum UOHOB
BbICOKAaS, TaK KakK pasHoMornsipHble NOHbI NOOYepPeHO C BbICOKON CKOPOCTbLIO MPYNNNUPYIOTCA BOKPYr 3MUTTe-
poB. MloHHoe o6nako 6bICTPo U3MeHsieT HanpasneHue. Horga HexenartenbHO NnomelaTe YyBCTBUTENbHbIE
KOMMOHEHTbI BONM3M aMUTTEepoB. [ns nepemMeLleHust MOHHOTo obraka UCMosb3YTCA BCTPOEHHbIE BEHTUNSA-
Topbl. Kak npasuno, MoH1M3aTopbl NepeMeHHOro Toka BCTpausBatoTCs Ha BbIxoAe CUCTEMbI NoAadvun Bo3ayxa.

MoHunaaTopbl NMOCTOSIHHOMO TOKa HEMpepbIBHOrO AEUCTBUSI UCMONb3YIOT pasfenbHble 3MUTTEpbl ANA
BblpabOTKM pasHOMONSAPHBIX UOHOB. OMUTTEPBI COEAUHEHBI C UCTOUHUKAMWU NMUTAHUA NAPON BbICOKOBOSBbTHBIX
npoBoAoB. PaccTosiHMe MexXay aMnTTepamm 3aBUCUT OT KOHCTPYKLIUA U MOLLIHOCTU NOCTOAHHOTO TOKa Henpe-
PbIBHOTO AEWACTBUS, NOAaBaeMoro Ha aMUTTepsl.

B noHmsaTopax NOCTOSIHHOTO TOKa HEeMNpepbIBHOrO AeUCTBUS PasHOMOSSIPHLIE 3MUTTEPLI YCTAHOBMEHbI
Aanblue Apyr oT Apyra, Yem B MoHM3aTopax nepemMmeHHoro Toka. MIHTeHCUBHOCTL pekoMBUHaLUM NOHOB HeBe-
nuka. NoHnsaTopbl NOCTOSIHHOMO TOKa HeNpepbIBHOMO AeACTBUA paboTatoT Npu 6onee HU3KUX CKOPOCTAX BEH-
TUNATOpPA, YeM MOHU3aTOPbI MOCTOSHHOMO Toka. He pekomeHayeTcsl noMeLlaTh YyBCTBUTENbHBIE KOMMNOHEHTHI
BGNU3N 3MUTTEPOB. MpPK OTCYTCTBUMU CUNbHBIX MOTOKOB BO3AyXa ANsl NnepeMeLleHnst MIOHHOro obnaka ucnonb-
3yeTcs afeKTpMYeckoe none noHmwsaTtopa. He pekomeHgyeTcs pacnonaratb SMATTEPbI CAULLIKOM Aaneko Apyr
OT ApYra, Tak Kak npu aTom hopMUPYIOTCS y4acTku, rae npeobnagaroT MoHbI ogHoW nonsapHocTu. MpeameTsl,
HaxoasLMecs B TaKMX 30HaX, MOTyT 3apsKaTbcs B pesynbTate gucbanaHca NOHOB.

MoHuzaTopbl NOCTOSIHHOTO TOKa MMMYTbCHOMO AENCTBUS FEHEPUPYIOT PasHOMOMSIPHbIE UOHBI HA OAHOM
aMnTTepe Mnn nape 6nM3KOPacNoNOXeHHbIX aMUTTepoB. [Nogaya nNuTaHusa OcyLLECTBSIETCA C NOMOLLLIO
BbICOKOBObTHbIX MPOBOAOB OT LLeHTPanbHOro BbICOKOBONBTHOTO UCTOYHUKA NATAHUS MU C MOMOLLbIO HU3KO-
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BOMIbTHOrO MpoBoAa OT LEeHTpanbHOro KOHTponnepa K yaaneHHOMY BbICOKOBONbTHOMY UCTOYHUKY NMUTaHUS.
CreneHb pekomMbMHaLIMM MOHOB He3HaUUTerbHa B CBA3M C HA3KOIN YacTOTOWN YepeoBaHUA LIUKIOB NONAPHOC-
T (4actoTa umnynscos 10 'L N MeHbLUEe); OAHAKO BO3HUKaeT YepeoBaHue HanpskeHna cmeweHus. MeHe-
paLuns MONOXUTENbHbIX U OTpULUATeNbHbIX MOHOB B OAHOM MeCTe MO3BOoNsieT perynMpoBaTh KONMYeCcTBEHHOE
COOTHOLLEeHWe BblpabaTbiBaeMblX MOHOB U MepemMellaTb NOHbI NOCPEACTBOM 3/1EKTPUYECKOro Noss Npu HU3-
KMX noTokax Bosgyxa. He pekomeHgyeTcs pacnonaratb YyBCTBUTESbHbIE KOMMNOHEHTHI BGAN3N SMUTTEPOB.
MameHss yacToTy MMNynbca, MOXHO MepeMellaTb UOHbI B pabouylo 30HYy Aaxe Npu OTCYTCTBUMM NOTOKA
BO34yXxa.

MCTOYHUKN peHTreHOBCKOro u3nydeHusa (MeHee 10 kaB) npumeHsioTcs Ana co3gaHuAa aHepruu Ans
BblIOMBaHNA 3NEKTPOHOB U3 MONeKyn rasos B Bosgyxe. [Mpu BbICBOBOXAESHWUN 3M1eKTPOHOB hopMupyroTCS
nonoxutenbHble MoHbl. Koraa BbIGUTbIE 3MeKTPOHbI 3axBaTbiBAOTCA HEWTpanbHbBIMU MOMEKynaMmu rasa,
obpasyloTca oTpuLaTenbHble UOHbL. MoHN3aTopbl PEHTIEHOBCKOrO U3MyYeHUA reHepupyoT UOHBI NO BCemy
MyTW PEHTTEeHOBCKOro Jlyya, AfMHa KOTOPOro B Bo3dyxe MoXeT gocTuratb 1 M unu 6onee. ICTOUHUKM peHTre-
HOBCKOIO M3y4eHWs HYXHO aKpaHUMpoBaTb, YTOGLI NpeAoTBpaTUTbL UX BO3AEUCTBUE Ha NepcoHan. dnekTpu-
yeckoe rnore OTCYTCTBYET, HO MOHBI chopMUpytoTca B 06beme Bo3ayxa B OTCYTCTBME BO3AYLUHOMO NOTOKA.

CyLecTByHOT paznuyHble TUMbl NOSIOHNEBBLIX, KOPOHHBIX U PEHTTEHOBCKUX MOHM3aTOpOoB. BbiBop 1oHW-
3aTopa 3aBMCUT OT pasmMepa 1 TUNa NoMeLLeHUs, B KOTOPOM OH byaeT npumeHaTbes. CywecTByOT NpUBopH!,
koTopble obecneynBaoT MOHU3aLMIO BO3AyXa B NOMELLEHUN, MOHU3aLMIO CTOMOB TaMUHapHOro NOToka, pabo-
YKX NMOBEPXHOCTEN, KOHKPETHBIX TOYEK UCNOMb30BaHUA, TMHUI CKATOro BO3ayxa, a Takke Npoynx o6beKToB
no TpeboBaHMo 3aKkasunka, KOTopble HE ABAAITCA NPeAMETOM PacCMOTPEHWUS AaHHOTO cTaHAapTa.

MoHnsaTopebl NOMELLEHUA UCNOMb3YIOTCA B KPYMNHBLIX NPOU3BOACTBEHHBIX 30HaX, rae npobnema anek-
TPOCTATUYECKOro 3MEKTPUYECTBa He OrpaHUYMBaeTCa OTAENbHO B3ATbIM pabounm ctonom. NoHusaTopbl
MoMeLeHUN BKITIoYaloT peLleTkn NepeMeHHOoro Toka, napHble 3MUTTEpbl NOCTOAHHOrO Toka HenpepbIBHOro
OeNCTBUS, CTepXHEeBbIEe CUCTEMbl NOCTOAHHOrO TOKa HENPEPLIBHOMO AEUCTBUA, CTEPXKHEBLIE CUCTEMBbI NOCTO-
SAIHHOTO TOKa WMMYIbCHOrO AeNCTBUA U OQHOUMMYMbCHbIE 3MUTTEPbl MOCTOAHHOTO TOKa HenpepbiBHOMO
AencTeus. onoHneBble WMOHM3ATOPbl OBLIMHO He NPUMEHSIIOTCA AN WOHU3aUUMM MNOMELLeHUn u3-3a
KonunyecTsa UCMOSb3yeMOoro pagnmoakTUBHOMO BeLLeCTBa.

HesaBncrMo OT TUNa MOHWU3ATOPOB MPU MOHWU3ALUN BONbLUMX NOMELUEHUA HeobXxoauMo yuuTbIBaTh
BbICOTY NOTOJIKA U LMpKyNaumio Bosayxa. KpynHele npeaMeTbl MOTyT BANATE Kak Ha LMPKYyNALUIO BO3ayxa, Tak
1 Ha paboTy MoHu3aTopoB. HeobxoauMo yunuTeiBaTh CNocobbl Nogayn 3nekTpo3HEPruM Ha MOHU3ATophI, a
Takke gpyrue TpebosaHusA no yctaHoBke. Bonblune cuctemsl, kak npasuno, TpebyloT nepuoguyeckoil npodu-
nakTukw. Mo cpaBHeHWIo ¢ ApYrMMU BUAAMN MOHU3ATOPOB, MOHN3ATOPbI MOMELLIEHWIA YacTo paccMaTpuBaloT-
CA KaK UHXXeHepPHO-TEXHUYECKNe CUCTEMDI, @ He CTaHAapTHbIe U3aenusl.

Takve cTomMbl NCMoNb3YOTCS B AMEKTPOHHON NPOMBILLIEHHOCTH, @ Takke B Apyrux obnactax. OHu npu-
MEHSATCA AN co3aaHusa paboumx MecT ¢ KOHTPONIMPYEMBIM 3arpsis3HeHMeM B Npeaenax Npon3BoACTBEHHbIX
30H C HEKOHTPONMPYeMbIM 3arpsisHeHUeMm. Bo6nman cTonoB ¢ nammHapHbBIM NOTOKOM BO3AyXa cTaTuyeckoe
3M1eKTPUYECTBO MOXET BbI3blBaTb KaK 3rieKTpocTaTUYeckuii paspsifl, Tak U 3arpsis3HeHus yactuuamu. Ona
MOHW3aLUNM Bo3ayXa B6NIM3U CTOMOB C MaMUHAPHBLIM MOTOKOM BO3[yXa UCMONb3YOTCSA peLleTKU NepeMeHHoro
TOKa, MOHN3aTOPbl NOCTOSIHHOIO TOKa HEMpPepbIBHOrO AEUCTBUS, MOHU3ATOPbI MOCTOSIHHOTO TOKa UMY bCHOMO
OeNCTBUSA U NOMOoHNEeBbIe MOHU3ATOPbl. YPOBEHb U HaMpaBrieHue noToka Bo3gyxa MOXeT BNusATb Ha paboTty
noHnsaTopa. A KpynHele npeameTbl B 06nacTy ctona 6yayT BNUATL Kak Ha paboTy MoHM3aTopa, Tak v Ha NoToK
Bo3gyxa. [pu ncnonb3oBaHMn 6OMALLIOTO YMCNA 3NEKTPUYECKUX MOHM3ATOPOB HEO6X0ANMO YYUTBLIBATb CNO-
cobbl nogayvun aHeprun. Ans obecneveHus onTUManbHON MOHM3aLMK Heo6X0AMMO BLINOSHATL Nepuognyec-
Koe TexHu4eckoe obcryxumBaHume.

Mpwy BLIGOPE NMoHM3aTOPa ANs KOHTPOSS CTaTU4eCKOro afekTpuyecTsa Ha paboyeil NToBEpXHOCTU HEOO-
XOAMMO YYNTbIBATL 06MacTb, B KOTOPON HaxoauTcs paboyasi NOBEPXHOCTb, U BIIUSIHAE LIMPKYIISILIAM BO3ayXa.
B 30Hax ¢ KOHTpoNMpyembiM 3arpsi3HeHeM 1 Apyrux 3oHax, rae HabnogaeTtcsa xopolasn LMpKynsauus Bo3ay-
Xa, PEeKOMeHO0BaHbI K UCMONb30BaHWI0 MOHU3ATOPBI AN MOHU3ALUN NOMELLIEHUIA UK CTOSIOB NTaMUHapHOro
noToka Bosgyxa. B 3oHax, rae umpkynsuma sBosgyxa crnabas, MoryT NnpUMeHsITbCa Apyrue TUMbl KOHN3aTopOoB,
Hanpumep HacTosbHbIE NOHU3aTOPbI N MOTONOYHBIE MOHU3ATOPbI, BKIOYaOLWMe BeHTUNATOPLI. OHWM MoryT
ncrnonb3osaTth anbda-nsnyveHne nnm noboe U3 paHee ONUCaHHBIX TUMOB KOPOHHON UOHU3ALLMN.

WHorpa TpebyeTcsa MECTHBIN KOHTPOIb CTAaTUYECKOTO 3NeKTpUYeCTBa BHYTPU TEXHONOrMYeckoro obopy-
[oBaHus, B HeBOmnbLIOM MPOCTPaHCTBE UMM B COCTaBHLIX YacTax usgenuin. Mcnonbayemele ans aton Lenv
NoHW3aTopbl-pacneNUTenn paboTatoT C NoJaYei cxxaToro Bosgyxa unm asota. B HUX npumeHsieTcs TexHormno-
T paanoakTUBHOW MOHN3ALMN, NOHN3ALUN PEHTIEHOBCKUM U3/Ty4eHneM unm noboi Tun onnMcaHHoOW Boille
KOPOHHON NOHU3aL UK.

BaxHO yunTbiBaTh METOA MOHWU3ALMW N YUCTOTY rasa B COOTBETCTBUN C TpeboBaHUAMU paboyeil 30HbI.
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4.7.6.6 Bbi6op 1 ycTaHOBKa MOHM3MpYloLLEero o6opyaoBaHusa

Psn napameTpoBs BNUSIET Ha BLIBOP MOHM3aTOpa BO3AyXa ANA pelleHus onpeaeneHHbIX 3agad. dnek-
TpocTaTuyeckuin 3apaa cosgaeT psag npobnem, KoTopble BAUAIOT Ha MHOXeCTBO uagenuii. Mpu BeiGope MoHu-
3aTopa HeobXxoanMo y4MTLIBATb NPUPOAY CTAaTUYECKO! 3aAaun, YyBCTBUTENbHOCTb U3AENNA K CTaTUHecKoMy
paspsay, OKpyxarolLLyto cpedy, B KOTOpOii MoHU3aTop ByaeT NpUMEHSTLCA, U paBoune XapakTepUCTUKA NOH-
3aTopoB. HekoTopble M3 aHanMsupyeMbIxX NnapaMeTpoB NpuBeaeHbl B Tabnuue 2.

Ta6nwuya 2— Bbibop noHmaaTopa

MapameTpbl MOHU3ATOPA XapaKTepuTCTUKW WoHWU3aTopa

Bpewms cTekanus paspaga
BanaHc (HanpshkeHne cmeLLeHns)
YyBCTBUTENBHOCTL M3Aenus
PelweHne cTtatuyeckon 3agaym

Heltpanusauus 3apsiga

[MoTok BO3ayxa
duranyeckne paamepsl

YcnoBus okpyxatowen cpeapl

CooTBeTcTBUE TpeboBaHusiM Ge3onacHoCcTU
Mogaya anekTpoaHeprum

KoHTponb anekrpoaHepmm
Heo6xoanmocTs nogaumn cxaroro rasa
BoamoxHOCTb paclumpeHust
COBMECTMMOCTb C YACTBIMU MOMELLEHUSIMU

YcTaHoBka

TpeboBaHus K TEXHUYECKOMY O06CNyXMBaHUIO
HapexHoctb

O6cnyxuBaHue o06opyaoBaHus

0O30H, BMW 1 ncnyckanme yactuy

Pa6oTta

CroumocTtb 06opyaoBaHus
3arparbl Ha YCTaHOBKY
3arparbl Ha 3kcnnyaTaumio n NPoUNaKkTUKy

3aTparthbl

WN =2 [RWN-a [ RWN [N [RWN

PekomeHayeTca UCMbITIBATL MOHU3ATOP B MecTe 3KcnyaTauun, 4Tobbl NonNy4nTe AaHHbIE O BbINOMAHE-
HWAW KOHTPOMS Haj SNekTpocTaTuyeckum 3apsiaoM, 3heKTUBHOCTU UOHU3ALMN U AEMOHCTpaLUN Apyrux
XapaKTEPUCTUK NOHN3ATOPOB.

Belibop MoHM3aTopa Bo3ayxa ANs aHTUCTaTUYeCKon 3awmThl TpebyeT YacTo KoMnpommucca Mexay Tpe-
6oBaHMAMN K 0BOPYAOBAHUIO 1 ero xapaktepucTukam. EQUHCTBEHHBIN cnocob onpeaenutb (hyHKUMOHANb-
HOCTb N 3heKTUBHOCTL 0BOPYAOBaHWSA, NpPoaHanu3MpoBaTh XapakTepUCTUKU Apyroro oGopyaoBaHus,
cnocobbl YCTAHOBKM U TEXHUYEckoe 0bCnyXnBaHne — 3TO YCTAHOBUTL €ro B MecTe 3KcryaTauu.

MoHuzaTop BO3ayxa, MCMOMb3yeMblid ANS HEATpanM3aLuMn aNeKkTpocTaTUYECcKoro 3apsaaa Ha ydacTtke
cOOpPKN, MOXET OTNIMYATLCS OT MOHM3ATOPA, CHWXKAKOLWEro 3arpsa3HeHWe BOAHLIX MOBEPXHOCTEN B YUCTbIX
nomeLleHusx knacca 1. MepBbIM 3Tanom nNpu cocTasneHnn cneuudrkalm ABNsSeTCa N3ydeHue craTu4eckoin
3ajauu, koTopyto TpebyeTca pelnTb. BaxHo onpeaenuTb Npupody 3agayvu, 4tobbl Nosxe NpoaeMoHCTPUpo-
BaTb, YTO Npobriema ycTpaHeHa.

Beibop pabounx xapakTepucTmK 3aBUCUT OT YYBCTBUTENbHOCTU U34en1s K BO3AENCTBUIO CTAaTUIECKOro
3apaaa 1 cKopocTu HelTpanusauny 3apsaa ang peleHus sagaydun. Bo-nepsbix, ¢ NoMoLLbo TecTa Heobxoau-
MO ONpeaennTb KONIMYECTBO SMEKTPOCTATUYECKOro 3apsaa, KOTOPoe MOXET Bbl3BaTb NOBpeXaeHWe U3aenus.
Moporu noBpexaeHnst n3genusa onpeaenstoT A0NyCTUMOe CMeLLEHNe HanpsbkeHUs unn 6anaHc uoHmsaTopa.
HanpsikeHne cMeLLeHrsl, \3MepeHHOro NocpeacTBOM KOHTPOMbHO-M3MEPUTENbHOMO YCTPOMCTBa ¢ NnacTu-
HOW, MOXET BbITb YacTblo PaboUnX XapakTepncTmk.

CraTundeckune npobremMbl UMELOT ABE CTyNeHU. Bo3HMKaeT 3nekTpocTaTMYeckuin 3apaa, KoTopklid Yepes
HEeKoTopoe BpPeMsl CTaHOBWUTCS MPUYUMHON NpobrnemM. OnekTpocTaTUYecknii 3apsia MOXET CyLlecTBOBaTb, B
3aBMCUMOCTM OT BMaXKHOCTUW BO3AYyXa, YacaMu, eCrv ero He HelTpanusoBaTh. [pu NOMoLLM MOHN3aTopa 3NeK-
TPOCTaTUYECKNIA 3apsag MOXHO HEATPanM30BaTh 3@ HECKOMBKO CekyHA Unn MuHyT. Bpems cTtekaHusa sapsga
3aBUCUT OT LIMPKYNALUM BO3ayXa, No3ToMy TpebyemMoe BpeMs cTekaHus 3apsia Henb3si NoNyyYnTb Npu nobbix
ycnoBuax. Heo6xoanMmo HanT KOMNPOMUCC MeXay BpEMEHEM CTekaHUs 3apsaaa, HanpsKeHMEM CMeLLeHNs 1
noTokoM Bosgyxa. [pu NMpUMEHeHUM KoHWM3aTOopa MNOoMb3oBaTeNb AOIMKEH ybeauTbCsl, NO3BOMAT NN
BO3MOXHOCTW MOHM3ATOpa PELUMTb CYLLECTBYIOLLYIO 3a4a4y.
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B 3aBuncumMocTn oT obnactu npuMeHeHns Heo6xoaNMO yUUTLIBATL AONONHUTENbHBIE BONpockl. MoHu3a-
Topam TpebyeTcst TexHudeckoe oberykuBaHue 1 nepuoamyeckas cepTudukauusi, 4To 4OMKHO BbITb BKIHOYe-
HO B UX paboune XapakTepucTUKU. BOMbLUMHCTBO MOHW3ATOPOB paboTalT HenpepbiBHO, MO3TOMY K MX
HageXHOCTW NpedbaABRsOTCS Bblcokue TpeboBaHus. Ecnv MoHM3aTopbl NPUMEHSIIOTCS B YACTLIX NOMELLEHN-
AX WM APYTMX YYBCTBUTESIbHbIX 30HaX, HeobXoAMMO YUYMUTLIBATb YPOBEHb O30HA, 3NEKTPOMAarHUTHBIX
N3yYeHUA 1 SMUCCUA HYacTuULL.

CTOMMOCTb CUCTEMBI SIBMNSIETCS OYEBUAHBLIM KpuTepueM Bbibopa. PekomeHayeTcsi NpoBecTu BCECTo-
POHHWIA aHanu3 3aTpaT/Bbirod. AHanMa A4OIPKEH BKIOYaTh 3aTpaThl HA NEPBUYHLIE 3aKYMKK1, a Takke Ha ycTa-
HOBKY, TexHudyeckoe obcnyxuBaHWe U PeMOHT B TeueHWe onpegeneHHoro nepuoga. Heobxoaumo takke
CpaBHUTb 3aTpaThbl U NpuobpeTaemyio Bbiroy, HanpuMep yBenu4eHne Npon3BoAUTENbLHOCTU U yIydlleHue
KayecTBa.

Hapsigy ¢ nepBoHayanbHbIMKU 3aTpaTamMn HEOOX0AUMO YyYUTLIBATb 3KCMyaTalUUOHHbIE 3aTpaThbl, CBSI-
3aHHbIE C ONSIAaTOM 3NIEKTPOIHEPIUU, U, B HEKOTOPbIX Cryyasx (MMCToneTbl-pacnbinnTenu), 3atpathbl Ha noga-
4y CKaTOro BO34yxa, a Takke 3atpaTbl Ha TexHU4eckoe obcnyxusaHue n kanubposky. Ha ctoumocTb BnnsiloT
cTeneHb CIOXHOCTU NPON3BOAUMBIX paboT U YacToTa UX BbIMOMHEHMS.

MoHTax [OIKEeH OCYLIEeCTBASATLCS B COOTBETCTBUN C IENCTBYIOLLIMMW 3MEKTPUHECKUMU U MeXaHUYECKU-
MU HOpMaMu U NMpaBuUiiaMy TexHUKU 6e3onacHoCTU, a Takke B COOTBETCTBAM C HOpMaMU, NMPUHSTEIMU Ha
npeanpuatun. Cnocobbl nogayn sHepruum, npoknagkn kabenst U MoHTaxa, NMpUMMeHseMble MaTepuanbl
OOMKHbI COOTBETCTBOBaThL TpeboBaHUsiM. B 30Hax ¢ KOHTpONUpyeMbIMU 3arpsisHEHUsIMKU YacTo TpebyeTcs
MCNonb30BaTh creuuarnbsHble MaTepuarsl U cnocobbl MoHTaXa. MNpu BbiBope cnocoboB ycTaHoBKU Heobxoan-
MO Y4YNTbIBaTb BO3MOXHbIE U3MEHeHUs1 B ByaylleMm, a Takke cyulecTByolme TpeboBaHus. MNpu MoHTaxe
3NEKTPUYECKUX MOHN3ATOPOB AOIPKHBI COOMI0AATLCA ANEKTPOTeXHUYECKUE NpaBusia n HOPMbI.

BonbwMHCTBO noHM3aTopoB TpebyloT nogayun anekTposHeprun. HekoTopble MOHU3aTOPbl UCNOMb3YIOT
oTaenbHble NuTatolimMe TpaHcgopMaTopbl, NOAKMIOYEHHbIE K CeTU NUTaHUA. OnekTpoaHeprus B 6onblumMx
MOHU3ALUMOHHBIX cUCTEMax MOCTYNaeT OT LIEHTPanbHOro KOHTposiepa Ha OTAeflbHble 3MUTTEPbl MOHOB.
CyuwiecTtByeT aBa cnocoba pacnpegeneHunst aneKTpoaHeprum: HU3KOBOJIbTHAsH CeTb UCTIONb3yeT HarnpsikeHue
60 B nepeMeHHOoro/NoCcTosIHHOIO TOKa UMM MeHee; BbICOKOBOSbTHAs ceTb UCMOSb3yeT HanpsbkeHue ao 7000 B
nepemMeHHoro Toka unm 20000 B nocTosiHHOro Toka. U30nsiumst BbICOKOBOSbTHOW CETU AOMKHA BblAEpXUBaTb
npuknagelBaeMoe HanpsbkeHune, Takke ocoboe BHUMaHWe cneayeT yaensits npoBoake kabenen. PekomeHay-
eTca u3beraTb OCTPLIX KpaeB WAW UCNOMb30BaTb B 3TUX MecTax AONOMHWUTENbHY U30NAuUto, YTOGLI
nsbexaTb NpexaeBpemMeHHOro paspeia kabens.

Y6eauteck B TOM, 4TO cNOCcoBbl MOHTaXa COOTBETCTBYIOT NpaBunam TexHUkK 6esonacHocTu U Tpebosa-
HUAM NpeanpusiTusl. HekoTopbie MOHN3aTOPLI NCMOMbL3YIOT CKaTbIA BO3AYX, YNCTOTA KOTOPOro A0MKHA COOT-
BETCTBOBaTb 30HE, B KOTOPOW AAHHBIA MOHU3ATOP UCNOMbL3YyeTCA.

MoHusaTopbl MOTYT yCTaHaBNUBAaTLCA NPU CTPOUTENLCTBE MPOU3BOACTBEHHOrO nomelleHus. OaHako
Yalle BCero oHW ycTaHaBNMBalTCA Nnocne sBBoAa NPOU3BOACTBEHHOrO NOMELLEHNA B KCNNyaTauuio n npu
HeoBX0AMMOCTU peLLeHns NpobneM, CBA3aHHBLIX CO CTaTUHMECKUM SMEeKTPUHECTBOM. YCTaHOBKa MOHU3ATOPOB
B AEWCTBYIOLLEM NMPOU3BOACTBEHHOM MOMELLEHUN He AOMKHa BAUATL Ha BbINYCK NpoAyKuuW. 3aTpaTtbl Ha
OCTaHOBKY NPOM3BOACTBa MOrYT B HECKOILKO pas npeBblwaTb CTOUMOCTb oHM3aTopa. MNpu MoHTaxe MoHU3a-
TOPOB B YNCTOM MOMELLEHUN CBOMCTBA YMCTOr0 NOMELLEHUS OMKHBI GbITb COXpaHeHbI.

SKennyaTaunoHHbIe XapakTepUcTUKUA MOHN3aTopa 3aBUCAT OT KONUYECTBa BO3AyXa, KOTOpoe NpoxXoauT
pAgoM Unn Yepes Hero. [ina paboTbl HEKOTOPLIX MOHN3ATOPOB TPEBYETCA NOTOK BO3AyXa, ANA APYrMX — HeT.
HekoTopble NCcronb3yoT CYLLECTBYIOLNE NOTOKM BO3AyXa, APYrMe reHepupyroT NOTOKN Bo3ayxa Npu NoMoLLm
BEHTUMNATOPOB. HekoTopble UCMOMb3YIOT CYXON YACTBIN CKaTbIN ras, HanpuMvep Bo3ayx Unn asor.

TpeboBaHuWs K aKcnyaTaLMOHHBIM XapaKTepucTUkam MoH1U3aTopa A0MKHbI paccMaTpUBaThCs C yHETOM
Tna n obbemMa notoka Bosayxa. Henb3ast oxunaate 0QMHAKOBBIX 3KCMTyaTaLMOHHBIX XapakTepucTMK 0T MOHU-
3aTopa, Haxoasulerocs B TypOyneHTHOM NOToKe BO34yXa, 1 OT MOHU3aTopa, HaxodsLWerocsi B fammuHapHom
MOTOKe BO3AyXa YNCTOTO MOMELLEHUA CO ckopocTbio 30 M/MuH. Ecnin noTok Bosayxa HeBennk, MOXHO UCMonb-
30BaTb BEHTUNATOPLI ONA pacnpegeneHns MOHOB Bo3ayxa. Yb6eautech, YTO XapakTepPUCTUKA BEHTUIIATOPOB
COBMECTUMbI ¢ TpeboBaHUAMU YACTLIX NoMeLleHniA. Ecnu HeT, akennyaTauMoHHbIe XapakTepucTukM NoHU3a-
TOpa NpwW CyLlecTBYOWEM NOTOKe BO3ayxa MOryT 6biTe NPUHATHL. HesaBUCMMO OT MeToAa, UCNOoMb3yeMoro
ANns pacnpefeneHnst NOHOB, MeX4y NOHN3aTOPOM U paboyell 30HOW He AOSMKHO BbITb NPEensATCTBUA.

Heo6xoaAMMOoCTb KOHTPOMA MOHWU3ATOPOB 3aBUCUT OT 06nacTu UX NpUMEHeHNs. B HekoTopbIX CUTYyaLUaAX
OO0CTaTOYHO 3aBOACKON HACTPOWKM N PEerynnpoBKkn oBLUMPHBIX MOHWU3NPYEMbIX 30H OOHMM LIeHTparibHbIM KOH-
TponnepoM. B uHbIX cuTyauusix moxeT noTpeboBaTbcst KOHTPOSb B OTAENbHbBIX MasblX 30HaX UKW ToYHasn
HacTpoiKa BbIXOAa MOHOB B KaXKOON TOUYKE aMUTTEpa MOHOB. HekoTopble yCTPOUCTBA, HanpuMmep NonoHUeBble
N PEHTreHOBCKME NOHN3aTOopPbI, SIBMSOTCA cHanaHCMpoBaHHBEIMKU NO CBOEW Npupode 1 He TpebytoT HUKaKo
HaCTPOMKN.
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B 60nbLUMHCTBE NPON3BOACTBEHHLIX MOMELLEHWI pacnonoxeHne obopyaoBaHns peko ocTaeTcst ogu-
HaKoBbIM B Te4YeHue ANuUTenbHoro nepuoda. BaxHo yduTeiBaTb BO3MOXHOCTb MepeHoca WUn yBenuyeHus
yncra NOHN3MPYIOLNX YCTaHOBOK C TEYEHWEM BPEMEHN, Takum 06pa3oM BO3MOXHOCTb M3MEHEHUA A0MmMKHa
6bITb NpegycMOTpeHa Npu NepBoHaYanbHON ycTaHoOBKe 06opyaoBaHNS.

[nsa obecneyeHns Tpebyemblx aKCNyaTaUMOHHBIX XapakTepUCTUK MOHN3aTOPOB CYLLECTBYIOT pasnuy-
Hble cnocobbl 06paTHO CBA3N U aBTOMaTnyeckon BanaHcupoBku. YTobbl obecneunTs CUCTEMY KOHTPOS
HeobxoaMMoln UHgopMaLmen, KONMIeCTBO AaTYMKOB AOMKHO GblTb 4OCTAaTOMHbIM. BOMNBLUMHCTBO MOHHBIX
AaTYNKOB MMEOT OrpaHUYeHHbI AuanasoH, obblMHO MeHee 1,5 M. Ecnv nnowaas nomelleHns obwmpHas,
pekoMeHayeTcs Ucnonb3oBaTb 60MbLIOe KONNMYECTBO AaTUNKOB. Mcnonb3oBanWe AaTymka Ha KaXKablA NoHU-
3aTop No3BonseT ynydwnTe obpaTHyto cBsAsb. Kpome Toro, achekTMBHbEIE MOHUTOPUHT U MeTOAbI yrnpasne-
HUS MO3BOMSIIOT CHU3UTb KOMYECTBO MNpodunakTndecknx pabot, HeobxoanMbIX AN NPaBUbHON pPaboThbl
NOHN3ATOPOB.

4.7.6.7 UcnbiTaHMe MOHM3ATOPOB BO3AYyXa

Mpy ncnonb3oBaHMM MoHM3aTOpa HEOBXOAMMO YMeTb OTBeYaTb Ha ABa OCHOBHbLIX Bornpoca. Bo-nep-
BblX, NonagaeT 1 B paboyyto 30HY HyxHoe U cGanaHcMpoBaHHOe KOMMYeCTBO MOHOB AN1st HEWTpanusauum
cTaTnyeckux 3apsaos? Bo-BTopbiX, NOMoraeT fi MOHU3aLUsa CHUXKaTb U YCTPaHATL Npo6neMy, BoI3BaHHYHO
3rekTpocTaTUieckuMm 3apsaaamm? McneiTaHne MoHU3aTOPOB BO3AyXa AOMKHO OCHOBLIBATLCA Ha TpebosaHK-
AIX CYLLIECTBYIOLLLErO NpoMblLLneHHoro ctaHgapta MOK 61340-4-7 [8], a Takke OCyLLECTBNATLCA € y4eTOM KOH-
KpeTHon peanbHon 3apjauun. [lonb3oBaTens AoOMmKeH uWAeHTUdUUMpoBaTe npobnemy, cocTaBuUTb
XapaKTepucTuki, BblOpaTb MOAXOASALWMA MOHM3ATOP W UCMbITaTb €ro B MecTe WUCMofb30BaHUA.
MO3K 61340-4-7 [8] cogepX1T ykasaHUsl MO TECTMPOBAHMIO XapaKTepUcTUk paspaga u 6anaHca MOHN3ATOPOB.
3Tn yKazaHUsA MOryT BbITb M3SMEHEHBI B COOTBETCTBMM C MECTOM YCTaHOBKW UOHU3aTopa.

Kak Tonbko BelBop noHusaTopa caenax, Heobxoaumo cchopmuposaTe pag TECTOB ANA Knaccudukaunm
1 MPYEMKN NoHM3aTopa. AT TeCTbl AOMKHbI NPOAEMOHCTPUPOBATb, YTO MOHU3ATOP OTBeYaeT TpeboBaHUAM.
MpuemoyHoe McCMbITaHNe A0IMKHO BbITb 4OCTATOMHO NPOCTBIM, YTOOLI BBINMOMHATLECA NEPCOHANOM BXOAHOTO
KOHTPOMSA 1K NepcoHasnioM, y4acTBYHOLWMM B NepBOHaYanbHoW yctaHoBke 0bopyaoBaHus.

MeToabl UcnbiTaHns 1 ykasaHus, npuseaeHHble B MOK 61340-4-7 [8], ncnonbayoTca ANA BbINONHEHUS
KnaccuuKaLUOHHOTO U MPUEMOYHOTO UCMILITAHUA MOHU3ATOPOB. YTOGEI rapaHTUpoBaTh UCTbITAHWUSA B OAUHA-
KOBBIX YCITOBUSIX, CO30at0TCs CTaHAapTHbIE YCNoBua UcnbiTaHUA. MNonb3oBaTtenb onpeaenser cTteneHs ToY-
HOCTW, C KOTOPOW U3MEepeHUs1 B AaHHON 30HEe COOTHOCATCS C U3MEePEHUAMU B pearbHbIX ycnosusix. Ecnu
HeobxoaMmo KBanuguuupoBaTs 6onee 0gHOrO MOHU3ATOPA UMW UOHU3MPOBATL Pa3fUYHLIE TUMNbI 30H, TPeby-
€TCH HeCKOMMbKO TUMOB UCTMbITaTeNbHBLIX YCTPOWUCTB. MHOrAa MOHU3aTOpLl TECTUPYIOTCA TOMLKO Nocne ycTa-
HOBKW. MpuemMoyHble UCTIbITaHUSA B 3TOM Cilydae A0MKHbI OblTb YacTbio Npouecca NOKynku.

WUcnbiTaHne [OMKHO BBIMOMHATLECA C UCMONb30BAHUEM KOHTPOMbHO-U3MEPUTENbHOrO YCTPOUCTBa C
nnactuHon n metogos MOK 61340-4-7 [8]. XapakTepuUcTuku noHn3aTopa AOMKHbI COOTBETCTBOBATL XapakTe-
PUCTUKaM, COCTaBMNEHHbLIM NOMb30BaTeNeM A KaXAoN NpuknagHon 3agadn. Metoa ctaHAapTHLIX NPOMBILL-
NeHHbIX UCNbITaHWI rapaHTUPYET, YTO MOHU3ATOPbLI ByAyT UCNBITHIBATLCA OANHAKOBO, AaXe ecnn TpeboBaHuA
K NPMMEeHeHUo pasnuyHbl. CnegyeT OTMETUTb, YTO cyllecTByeT Bonblioe pasnuyune Mexay paspsaHbiMu
XapakTepucTukamn M 6anaHcoMm Hanps>KeHWa cMeLueHUs, NPeabABNAEMOro K noHusatTopam. B HekoTopbix
cnyJasix Ans ucnblTaHus UCNosb3ayoTcs HebonbluMe HecTaHAAPTHBIE KOHTPONbHO-U3MEepUTEnbHbIe YCTPOW-
CTBa C MIacTUHOW. XapaKTepUCTUKU KOHTPONbHO-U3MEpPUTENBHOrO YCTPONCTBA C NNACTUHON MeHbLUEero pas-
Mepa OODKHbI NMPOBEPSATLCA MO OTHOLWEHUIO K KOHTPOSIbHO-U3MEPUTENbHBIM YCTPOUCTBaM CTaHAAapTHOro
pasmepa.

WHoraa ucnonb3oBaHWe KOHTPOSIbHO-U3MEPUTENBHOMO YCTPOMCTBA C NAACTUHON MOXeT 6bITb 3aTpya-
HeHo dunanyeckn. B aTom cnydyae pekoMeHAyeTCA BOCMNOMb30BATLCA anbTepPHaTUBHLIM METOAOM UCTBITAHUS,
Hanpumep Npy NOMOLLN U3MEPUTENA 3NEKTPOCTaTUYECKOro Nona AN n3MepeHna sapaga Ha usgenun unu
o6opyaoBaHUM Nepeq MoHU3aLuein U nocne Hee.

OnanekTpuk 3apsbkaeTcs TpeHUeM o Apyron MaTepuan, U3onupoBaHHbINA NPOBOAHUK 3apskaeTcs KpaT-
KOBPEMEHHBIM MOAKITIIOYEHUEM K UCTOYHUKY HanpskeHUA. KOHTponb 3TUX MaTepuarnos ¢ NOMOLLbIO U3Mepu-
TeNns 35eKTpocTaTU4eckoro nossi MO3BonsAeT NPOAEMOHCTPUPOBATL CMOCOBHOCTU MOHM3ATOpa CHWXKAaTb
aneKkTpocTaTUdeckuin 3apsg.

WcnbiTaHue, xapakTepusytoLuee nNpuknagHyto sagady, 40SHKHO NOATBEPAUTb, YTO UCTIONb30BaHWe NOHK-
3alyn NpyBENoO K pelueHuo NpobneMbl CTaTUMecKoro 3nekTpudecTsa, CriefcTBUEM KOTOPOW MOrMo cTaTb
noBpexaeHne KOMMOHEHTOB 3MEKTPOCTaTUYECKUM pas3paAaoM, CKONMeHWe YacTul, Ha Usgenun Unu nNpocTon
NpPOVN3BOACTBEHHON NUHUN. VcnbITaHWe AOMKHO NOKasaTb, YTO UCMONb30BaHWe MoHU3aTopa Bo3ayxa cnocob-
CTBOBArIO ycTpaHeHuo NpobnemMbl. BoaMoxHo, noTpebyeTca ucnbiTaHne Bbixoda NPoAyKUUn (HacTUYHO UK
Lennkom).
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Mocne ycTaHOBKN MOHU3ATOPOB peKoMeHAyeTCs U3MepUTb UX paboune napaMeTpbl, KOTOpbIe NAryT B
OCHOBY AarnbHerLIero UCNbITaHNS HaAeXHOCTU UoHu3aTopa. [ns BbIMNOMHEHUsI Nepuogndeckux npoBepok
WOHMU3aTOPOB MOXHO UCTMONb30BaTh METOAbI UCTbITaHUA U ykaszaHusa MOK 61340-4-7 [8].

Mocne ycTaHOBKM MOHN3ATOPOB peKOMeHAyeTCsl NPOBEPSATL BpeMsl cTekaHusl paspaga n 6anaHc. Ceoe-
BPEMEHHO A0MMKeH 0hopMIIATLCS MPOTOKOS, NOAPOOHO ONUCLIBAIOLLMWIA YCITIOBUS U MECTO UM MecTa npose-
AeHusa Tecta. MNepuoanMyHoCTb NPOBEAEeHNs 3aBUCUT OT TpeboBaHWi NoNb3oBaTens.

B HekoTopbIX criyqasix TpebyeTcst TONMbKO COOTBETCTBYIOLLEE TEXHUYIECKoe 0OCnyXuBaH1e 1 exxerogHas
npoBepka, B Apyrux 6onee kputudeckux criydasix Tpebytotcsa rpadumkm TexHuyeckoro obcnyxusaHus, exe-
KBapTanbHas unv nonyrogoBas NoBTopHas nposepka. Monb3oBatenu AoMkHblI 6bITb 03HAKOMMEHbI CO CBS-
3aHHBIMU C 3TUM 3aTpaTaMu U OTBETCTBEHHOCTLIO.

Bce voHu3aTopbl TpebyloT Nepuoan4eckoro TeXHUYECKOro obcnyXusaHus ans HopMasibHon paboThbl.
MepuoANYHOCTb TEXHUYECKOTO OB CIY)XMBaHMS 3aBUCUT OT TMNa UCMOMNb3yeMbIX MOHU3ATOPOB U paboyeit cpe-
Abl. NpumeHeHne B 0co60 YNCThIX NoMeLLeHUsIX TpebyeT Bonee YacToro TexHudeckoro obcnyxusanus. Peko-
mMeHayeTtca ccopmupoBaTth rpadmk obcnyxuBaHua uwoHusaTopoB. [Mepuoguueckoe obcnyxuBaHue
TpebyeTcs Ans yaoBneTBopeHusi TpeboBaHuii ayauta KOHTPOIsl KaYecTBa.

OMUTTEpbI 3NEKTPUYECKUX MOHU3ATOPOB peKOMeHAyeTCsl NMepuoandyeckn YUCTUTb U MeHsiTb. Bpems
ypaBHOBeLUMBaHUS U paspsifa pekoMeHayeTcs nepuoavyecku NpoBepsTb C MUCNOMb30BaHUEM KOHTPOIb-
HO-U3MEPUTENBLHOIO YCTPOWCTBA ¢ NNacTUHOW. HekoTopble anekTpuyeckie noHu3aTopel TpebyoT cBoeBpe-
MEHHOW HacTPOWKU MOHHOTo BanaHca.

MocnepoBaTenbHOCTL AEUCTBUM NMPU HACTPOWKE MOHHOrO BanaHca: NpoYMcTUTbL NpUBOP 1 aMUTTEPHI,
HacTPOUTb MOHHBIA BanaHc Ha HOMb (ECNM OH perynupyembli), BbINOMHATL UCNbITAHWE BpeMeHU paspsiga.
Ecnu nonyyeHHble gaHHble He COOTBETCTBYIOT TpeboBaHMAM Mo MOHHOMY 6anaHcy UnM MUHUManbLHLIM ycTa-
HOBIIEHHBLIM Mpedenam BpeMeHu paspsiaa, Heobxoanumo AanbHellee obenyxuBaHue. N3rotoBuTenn Jomk-
Hbl YKa3blBaTb NOPSIAOK U NepUOaNYHOCTb 0BCITYKMBaHUS.

B nonoHueBkbIX MoHM3aTopax He MCNONb3YHTCH SMUTTEPLI, HO PEKOMEHAYETCS UX eXXeroHo NpoBepsiTh
Ha npeaMeT yTeuku, YTO AOJIKHO OCYLUEeCTBMATLCA N3roToBUTENEeM. XOTS MOHU3VPYIOLLUA dNEMEHT nMmeeT
NPOrHO3MPYEMEIA CPOK CYXObl, HEOBX0AUMO PeryrnsipHO BbIMOMHATL UCNbITAHUE OHHOTO BanaHca u Bpeme-
HW paspsaga, 4Tobbl rapaHTMpoBaTh NpaBUbHOCTL paboTel Npubopa. MoHU3npyoLwmia aneMeHT 06bIYHO BO3-
BpallaeTcs N3roTOBUTEMIO AN1S 3aMeHbl 1 yTUnn3aLuum.

B peHTreHOBCKUX MOHU3aTOpax He UCMONb3YTCS 3MUTTEPbI, HO UCMOSTL3YeTCA PEeHTreHoBCKas Tpyobka,
3amMeHa KOTOPOI Nepruoanyeckn 4OMKHa OCYLLECTBNATLCA U3roToBuTenemM. Heo6xoanmo perynsapHo Bbinon-
HATb WCMbITAaHWE WOHHOTO GarnaHca n BpemeHu paspsga, YTobbl rapaHTupoBaTh MPaBUMbHOCTL PaboThbl
npudopa.

Momolwb B NpoBeaeHN HeoBXoANMbIX KarIMBPOBOK N TEXHUYECKOro 06CMYXMBAHMSA MOXET OKasbiBaTb
nsrotosutenb. Ecnv Heo6xoamnmo, 4ToBbl 3TH YCNyr okasblBanich Ha 4OroBOPHOM OCHOBE, yGeanTech B TOM,
YTO M3rOTOBWUTENb UMM COOTBETCTBYIOLLEE areHTCTBO NO O0BCMYyXMBaHWIO okasbiBaeT nogobHble ycnyru no
WHTEepPecyoLLUMM UOHU3aTopaM.

BonbWNHCTBO NOHM3ATOPOB NpeaHa3Ha4veHo A4ns paboThl B cTaHAaPTHLIX MPOWM3BOACTBEHHbIX YCNOBU-
SIX B Npedenax TemnepaTtypbl U BNaXHOCTU, YKasaHHbIX U3roToBUTensiMM noHunsaTopoB. KoHaeHcupyemas
BMaXHOCTb, 3arpsA3HEeHUs OCHOBaHUAMW UM KUCNOTaMU UM aHTUCTaTUYeCcKne aspo3onin 4acTo MellaroT
paboTe 3MeKTPUYECKNX NOHW3ATOPOB. DNEKTPUYECKME NOHN3ATOPbLl UCTOMb3YHOT BbICOKOBOMbTHYIO W30Ms-
Lnto 1 cnabbll ToK. ECnin Ha BbICOKOBOSLTHYHO M3OMSILUIC OCEAatoT 3arpssHeHUs], M3onsauus npuobpeTtaeT
cnabyto npoBoAMMOCTb. Takasi NpOBOAMMOCTb MOXET crocobeTBoBaTh opMUPOBAHUIO BHYTPY MoHU3aTOpa
HexxenaTenbHbIX TOKOB M MPUBECTU K HEMPaBUIIbHON paboTe NOHUSNPYIOLLMX SNTEMEHTOB.

Heo6xoaMmo NpOKOHCYNbTUPOBATLCH C U3rOTOBUTENEM, MNpexae YemM ycTaHaBMMBaTb MOMOHNEBbIe
NOHU3ATOPLI B arpeCcCUBHON OKpyXaltoLlen cpeae.

MoxapoonacHasn 1 B3pbiBooNacHas cpeaa hopMrUpyeT PUCKU, KOTOPLIE He BXOAAT B 06nacTb AeNCTBUs
AaHHoro ctaHaapTa. MNepeg ycTaHoBKOW He0BX0AMMO NMPOKOHCYNbTUPOBATLCS C U3FOTOBUTENEM.

4.7.6.8 [pyrue sonpocol

OnekTpuyeckas MOHU3ALMA BKMOYAeT MCMONMb30BaHWe BbLICOKUX HanpsbkeHW, NpuknagbiBaeMblX K
OCTPON TOUKe aMUTTepa. B 3aBUCUMOCTU OT KOHCTPYKLUN MOHU3aTopa 1 cnocoba YCTaHOBKN MepcoHan MoxeT
COTMPUKOCHYTLCSA C TOYKAMM 3MUTTEPA. DTO MOXKET NPOU3CITU Criy4alnHO UM Npu TEXHUYECKOM 0B yXXMBaHWUM.
Ecnn noHusaTopbl yCTaHOBMEHbI TakuM oBpas3oM, YTO KOHTaKT C SMUTTEPOM BO3MOXEH, Heobxogumo
npegycMoTpeTb Mepbl Mo NpeAoTBPaLLEHUIO 3MIEKTPUYECKOTO LLOKa UM (hU3nYeCKUX TpaBM 13-3a COMPUKOC-
HOBEHWsI C ToKamu amuTTepa. Bce MoHM3aTOPLI AOMKHBI YAOBNETBOPATL TPeOOBaHUSAM 3aKOHO4ATENbCTBA NO
TexHuke 6e30nacHoCTU.

CyuwecTyeT 06€CMNOKOEHHOCTb, YTO MOHM3ATOPbI BO34yXa BbipabaThiBatoT 030H U CTAHOBATCHA UCTOYHM-
KOM 3neKTpoMarHuTHoro nanydeHuns. Nayunte cneuncukaumm NpousBoanTeNsl, y4uTbiBanTe TOT hakT, 4YTo
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CYLLECTBYIOT pasfnnyHble crnocobbl 1 ycrosus ucnbitaHns. Ecnu noHusatopel 6yayT NpUMEHSATLCS B 30HaX,
YYBCTBUTEMbHLIX K 3/1eKTPOMarHATHOMY U3MYYEHUIO NN 030HY, HACTOATENbHO PEKOMEHAYEM UCMbIThIBATL
MNOHMN3aTOP B HOpMarbHbLIX YCIOBUSIX SKCNyaTaumu B Takon 3oHe. MloHW3aTop AormKkeH yAoBneTBopATL Tpebo-
BaHWAM CTaHAAPTOB, NPUMEHSIEMBIX K APYroMy UCnonb3yemMomy o6opyaoBaHunio. YyBCTBUTENbHbIE N3aenus
nnu o6opyaoBaHmne AOMKHO pasMeLLlaTbcs B UOHU3MPYEMON 30He, NPU 3TOM Heobxoaunmo onpeaenuTs Bus-
HWe MoHM3aTopa Ha paboTy obopyaoBaHUs. BONbLUMHCTBO U3roTOBUTENEN MOHU3ATOPOB MPeLoCTaBNsAoT
obopyaoBaHue ans npoBedeHnst nogobHOro UCTbITAHUS.

OMUTTEpbI TPEOYIOT NePUOANYECKON YACTKN U 3aMEHbI; YacToTa 3aB1CUT OT TUMa UCMONb3yeMOoro MaTe-
puana, KOHCTPYKLUN MOoHW3aTopa 1 okpyxXatowen cpeabl. AccrnegoBaHne BRAMSIHUS U3HOCA SMUTTEPOB U3
maTepuanoB, UCMOMNb3yeMbIX B HACTOsILLEEe BPeMsi, Ha yBenunyeHue AedeKToB U3Oenunsi He NpoBOAMIIOCH.
C ppyroi CTOPOHBI, UCCNeaoBaHUs Mokasasnu cHkeHne AeeKToB U3Aennsa Npu UCNoMb30BaHNM UOHU3aTOo-
poB. MpUMeHsieMble B YMCTbIX MOMELLEeHUSX MOHU3aTOpbl A0MKHBI COOTBETCTBOBATL TpeboBaHUaAM cTtaHaap-
TOB MO W3MYYEHUO YacTul, MPUMEHSIEMbIX K ApyroMy npou3BodcTBeHHOMY o6opyaosaHuio. Ecnu
npon3BoaCcTBEHHOE 0BopYyAOBaHNE NPOBEPSETCA Ha NPeaMeT U3MYYeHUs YacTul, MOHU3aTopbl TakKe peKo-
MeHayeTcst NpoBepsATb. B HacTosilee BpeMsi OTCYTCTBYHOT CTaHAAPThl MO U3MEPEHUIO U3MYyYeHUs1 YacTul,
NOHM3aTOpPaMu BO3dyXa, HO MHTEPEC K 3TOMY BOMpocy NpuBeaeT K UX co3aaHuio B Gnnxaiiiem 6yayliem.

4.7.7 Opexpa

4.7.7.1 BecTynuTenbHble 3aMevaHusA

HolweHne aHTUCTaTUYECKON oAeXabl, HanpUMep B YUCTBIX MOMELUEHUsX, pekoMeHayeTcsa Ans npe-
AoTBpallleHns 3arpasHeHid. Ogexaa gomkHa obnaaaTth XxapakTepucTukamu, npegoTepallaoimmMm dopmMu-
POBaHKNe 3NeKTPOCTaTUHECKOTO NOMSI, YTOObI CHU3UTb BO3MOXHOCTb 3arpsi3HEHUS 3NEKTPOCTaTUYECKM NPpUTS-
rMBaemMbIMU YacTULaMN.

HeB0O3MOXHO 0AHO3HAYHO FOBOPUTL O TOM, Kora Heo6XoAUMO UCMONb30BaTh aHTUCTATUYECKYIO OAeX-
ay; B 3TOM cryyae Heobxoanmo yuutbiBaTb MHeHue DCP-koopauHaTopa. Huke nepeuncneHsl dakropsl,
KOTOpble He0BX0AUMO YUUTbIBATD:

- YyBCTBUTEITbHOCTb KOMMOHEHTOB K 3fieKTpocTatuieckomy paspsigy (ocobeHHo ecnu moaenb 3apsi-
YKEHHOro YCTPOWCTBA MMeEeT HU3KWUIA Mopor);

- 3aTpaTbl U MOCNeACTBUSI NOBPEXAEHUSI KOMNOHEHTOR B pe3ynibTaTte 3/IeKTpoCcTaTU4eCKoro paspsaa;

- HaOEeXHOCTb U34enns U PbIHOK NPUMEHeHUs!;

- Tun o6opyaoBaHUa U TEXHONOrMYECKUe NPOLLEeCChl;

- TpeboBaHMs K YACTHIM MOMELLEHUAM;

- KIWUMaT W1 YCroBus;

- KynbTypy npoussoacTBa.

TpyAHO OLEHUTL PUCK MOBPEXAEHUA NPU UCNOMb30BaHUM 06bLIMHON odexabl. SKCNepThl NonaratroT, 4YTo
PUCK 3NEKTPOCTaTUYECKOro paspsia BO3HUKaeT Toraa, Koraa YyBCTBUTENbHOE K 9NEeKTPoCcTaTUIecKoMy pas-
pagy usgenve nogsepraeTcs BO3AEWACTBUIO BLICOKOrO HanpsbkeHusl, (hopMUPYEMOro BHELWHUMW NOSsIMU
ofdexabl, U nocneayowieMy Bo3feriCcTBUIO MO, BbI3BAHHOTO paspsaaoM. Moatomy npu pabote ¢ 6onblumm
KONMNYECTBOM YYBCTBUTESbHBIX K 3MIEKTPOCTATUYECKOMY paspsaay U3aenvuii, UMeLWNX HA3KWIA nopor Hanps-
XKeHusi, HeobXoAMMO HadeBaTb aHTUCTaTMYeCKylo, a He oObluHYyl oaexay, koTtopas dopmupyet
aneKkTpocTaTUYeckne nosns BbICOKO HanpsKeHHOCTU.

Hanpumep, ecnv npon3BoACTBEHHOE MOMELLEHUE HAXOAUTCS B TEMMIOM M BNIaXHOM KnuMate, Npyu 3ToM
onepartopbl Xo4AT B ¢yTOONKax, a usgenus He ocobo YyBCTBUTENbHBI K 3/1EKTpOCTaTUMECKOMY paspsaay,
[AornyckaeTcs HOLWeHWe HeaHTUCTaTUYeckon oaexasl. Ho ecnu npousBoACcTBEHHOE NOMELLEHUE HAaXxoaUTCs B
CYXOM KrvMmaTte W onepaTopbl paboTatoT ¢ AOPOrMMU YYBCTBUTENBHBIMA K 3NIEKTPOCTaTUMECKOMY paspsaay
n3genusaMn, K KOTOPbIM NpeabsaBrsitoTcA Boicokue TpeGoBaHUS HAAeXHOCTU, odexaa A0MKHa BbiTb aHTUCTa-
TUYECKoR, 0coBEeHHO ecnn obbIYHaa oaexaa — ¢ ANMHHBIMW pyKaBamu, 4TO cnoco6eTByeT (hopMUPOBaHNIO
aneKkTpocTaTuieckux nonei. Tak kak 6onbLIMHCTBO MPON3BOACTBEHHBIX MOMELLIEHNA HAXOAATCA B MeHee Kpu-
TUYHBIX YCNOBUAX, HE0BX0ANMO OCYLLECTBMAATL TEXHUYECKYIO OLEHKY CYLLECTBYIOLLMX YCMOBUNA.

4.7.7.2 Tunbl ogexnabl, BbIGOp oaexabl

Mpw BbIGOPE TMNa odexabl Heo6xoaUMO NPUHUMAaTL BO BHUMaHWUE YCIOBUS U TeXHONorMYeckue npo-
Leccsbl.

CyLecTBytoT criegytoLime TUMbl oaexabl:

- orpaHW4YeHHOro Ucnonb3oBaHns (oaHopPasoBas);

- Tpebyolan 06paboTku;

- paccevBaroLlan ctaTudeckuii 3apsag;

- 3a3eMNseMas ¢ TOUKOIN 3a3eMrneHus.

Opexaa orpaHNYeHHOro NCMonb30BaHNS — 3TO oAeXAa, 3alMTHbIe XapakTepucTKU KOTOPOon yXyALla-
tOTCA C TEYEHNEM BPeMeHW, OHa MOXET BblTb Kak 04HOPa30oBOM, Tak U HeT. Oaexaa Ucnornb3yeTca B TedeHne
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onpegesieHHOro BpeMeHn, a 3aTeM yTunuaupyeTcs. [pyu NOBTOPHOM NPUMEHEHUU peKoMeHAyeTCA ee KOH-
TpOnb Ha nNpeaMeT LenocTHocTU. Ofexaa Takoro Tuna obblYHO NCMONb3yeTCs B NOMELLEHUsIX, Tae NpUMeHs-
t0TCA KOHPOPMHBIE MOKPLITUA, 1 ogexaa ObiCTPo 3arpAsHsAeTCS.

Opexaa, Tpebytowasn o6paboTku, — 3aTo oaexaa, koTopas TpebyeT 06paGoTkM BO BpeMsl Unu nocne
npouecca uvucTkn. Ogexda YyBCTBUTENbHa K BnaxHocTu. HaHocumoe unu gobaensemoe noBepxHOCT-
HO-aKTUBHOE BEeLLeCTBO ABNAETCHA FMrPOCKONNYHBIM U 3aBUCUT OT BNaXKHOCTU BO3AYXa, YTO BIUSIET Ha 3awmT-
Hble CBOWCTBa OAeXabl.

Opexpa, paccevBalollan cTaTUieckun 3apsag, — 370 ofexaa, KoTopas coxpaHseT CBOW 3allUTHble
XapakTepucTuku nocne 50 unv 6onee cTnpok (B NnpadvedHoi). Takas oaexaa WbeTca U3 TkaHu ¢ go6asneHnem
NpOBOASALLNX BOMOKOH, 06pasyoLnx 3aMKHYTEIA KOHTYP.

[nsa anekTpuyecku 3aseMnsieMon ogexabl MakcumasbHoe CoOnpPOoTUBIIEHWUE Mexay NMtoboit ToUkol ogex-
Abl ¥ TOYKOI 3a3eMNeHNs OAexXabl 0MKHO cocTaBnAaTh MeHee 1- 109 OM. Takas oaexaa oBbIUHO UMeeT yka-
3aHHY0 TOUKY 3a3eMIIeHNs1, KOTopasi MO3BOMSAET 3a3eMIIATb BCE YacTu 0A4eXabl Yepes 04HO TOKONpoBoasLlee
CpeacTBO 3a3eM/1eHUs1, Hanpumep NpoBoa 3asemneHns. 3Ta 0cobeHHOCTb NO3BONSAET MOCTOSIHHO KOHTPOMK-
poBaTb 3a3eMreHne oaexabl BO BPpEMS! HOLLEHUSI.

Y6eguTech B TOM, YTO BCE YacTW OAEXAbl SIBMSOTCA NPOBOAALLMMU. 3aTEM coeaAnHUTE OAeXayY C cUcTe-
MOl 3a3eMIIeHWsl NoSb3oBaTeNs Takum 06pa3om, 4ToObl OH He BLICTYNan B KayecTBe NfasaroLLero NpoBoOaHN-
Ka. OTO MOXHO BbINOMHUTL cneayowmm obpasom:

- 3a3eMnuTe ofexay C TefloM Yepes aHTUCTaTUYecknin GpacneT, UCNOoNb3ya NEPEexXOaHUK;

- 3a3eMnuTe ogexay Yepes aHTUCTaTUYecK1in BpacneT HanpsiMyHo € KOXeW 3a3eMneHHoro onepaTopa;

- 3aseMnuTe odexay Yepes oTAelbHbIN NPOBOoA 3a3eMIIeHUs], HanpAMYo NPUKPENSIEHHbIA K yKazaHHON
TOUKe 3a3eMIIeHNsi oaexabl.

Ecnu ogexaa sIBNseTcs YacTblo OCHOBHOIO KOHTYpa 3a3eMieHusi (YenoBek CoeanHAETCA C OAeXaoNn,
KoTopas coeMHeHa C NPOBOAOM 3aseMIIeHUs], MPUKPENIIeHHBIM K 3eMne), Toraa MakcumarbHO AonycTUMoe
COMPOTUBNEHME MexXay TernoM YernoBeka 1 3emrnen, B cootseTcTBuMM ¢ 5.3.2 FTOCT P 53734.5.1, cocTtasnsieT
3,5-107 Om.

AHTUCTaTNYecKas ogexaa o/KHa oaeBaThea TakuM 06pa3om, 4Tobbl n3bexaTb BO3AeNCTBUA 3apsifoB
Ha oBbIYHYH oaexay nepcoHana.

Cnocob UcnbITaHNA 3NeKTPUYECKOro ConpoTMBeHNs oaexaesl npuseaeH B MOK 61340-4-9 [7]. Ecnn
ofexaa U3roToBneHa U3 MaTepuanos, UCNOMb3YIOLLMX CKPLITbIE NPOBOASLLNE HATU, HEOBXOANMO BLINOMHUTL
ncnbiTaHWe Ha cTekaHue 3apsiga. Cnocobbl NCMbITaHWSA Ha cTekaHue 3apsaa npuseaeHel B8 MOK 61340-2-1 [2].

O06pasLbl ogexabl NPOXOAAT 3KCNepTU3y B NaGopaTopHBIX YCNOBUSX C KOHTPOMEM BAXHOCTU, TeMne-
paTypbl U UCNbITaTENbHOrO HanpsikeHUs. AcnelTaHne conpoTMBReHNs unu ybbiBaHUA 3apsga BbINOMHAET-
Csl Ha:

- obpasue TkaHu;

- roTOBOW odexae.

TecTupyeMble MaTepuansl MOXHO pasfenntb Ha ABe rpynnkl. MaTepuansl, NpuHaanexawme K nepson
rpynne, MOXHO UCMBITBIBATL Cpasy; MaTepuarnbl BTOPOW rpynnbl CHavyana AormkHbl NPOUTU OYUCTKY B COOTBET-
CTBUM C peKkoMeHJauusAMU K3roToBUTens, 4Tobbl cMOZEenupoBaTb ANUTESIbHOE WCMOMb3OoBaHWE TKaHU
(Hanpumep, YNCTKY He MeHee 50 pa3s), a 3aTem nabopaTopHOe UCTbITaHUe.

PekomeHayeTca nepuogmyecki NpoBepsTb OAEXAY Ha COOTBETCTBUE cneundmkaummn. 3To MoXeT bbiTb
Kak BbIGOpOYHasi MpoBepka COTPYAHUKOB NPpU NPOBEpKe Ha COOTBETCTBME, Tak U NPOBepKa Nnocne Kaxaoro
LMKIa OYMUCTKN.

4.7.7.3 Yxopn 1 unucTKa

M3HoLlueHHas nnu noBpexaeHHasn oaexaa A4oMmkHa GbiTb 3amMmeHeHa Unn oTpeMoHTUpoBaHa Takum obpa-
30M, KOTOpPbIV MO3BONAeT o6ecnevnTb 3MeKTpUYecKyro LieNocTHOCTb WBOB. Mocne peMoHTa Heobxoanmo
NpPOBOANTbL NEPUOAUYECKYIO NPOBEPKY oAeXdbl, Kak onucaHo Bhille.

BaHo, 4TobbI 0fiexXaa cTMpanach B COOTBETCTBUM C YKa3aHUSAMN MPoOU3BOAUTENA Ha aTukeTke. Ecnun
ucrnonb3dyetcsa ogexaa, Tpebywwaa obpaboTkn, kayecTBO 06paboTkn nposBepAeTcA € MNOMOLLUbLIO
3NeKTpU4ecKoro Tecra.

Ecnu ctnpka ogexabl ocyLecTBNseTCa B AOMaLLHNX YCOBUSAX, BaXKHO cobnogaTe ykazaHUs NpousBo-
AnTensi Ha aTukeTke. MNMepen Ucnonb3oBaHMEM HEOBX0AMMO U3MEPUTE COMPOTUBNEHWUE OT TOUYKU A0 TOYKN U OT
pykaea go pykasa B cooTBeTcTBUN ¢ MOK 61340-4-9 [7] nnn nsmepntb cTekaHne sapana B COOTBETCTBAN C
M3K 61340-2-1 [2].

MonnacurpHble BONOKHA HE TMIPOCKOMUYHbI, Y BNAXKHOCTb MOXET YCUNNBaTL COeAUHEHNE NPOBOAALLMX
BOMOKOH, KOTOPbIE BNIIETEHbI B PELLETHATYIO CTPYKTYPY TKaHU A8 NoluMBa aHTUcTaTudeckon oaexasl. MNpo-
BoAALWas pelueTka sSBNSETCA MexaHu3MoM, obecneuvsalollMM HagexHoe 3asemsieHne unmM cnocobHocTb
obecneunBaTb CcTekaHue 3apsiga. PekomeHgyeTca uMcnblThbiBaTb 3KCNyaTaUUOHHBIE XapaKTepUCTUKK
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aHTUcTaTudeckon ogexabl (M3K 61340-4-9 [7] nnu MO3K 61340-2-1[2]) B pasnu4HbIX AnanasoHax
TemnepaTypbl U BNAXXHOCTU, NPU KOTOPbIX 0AeXAa MOXeT UCNONb30BaTbCA.

TemnepaTypa 1 BNaXHOCTb BAUSAET Ha NPOBOASLIME XapaKTepUCTUKU OAeXabl, CoAepKallen XIomnok,
KOTOPbIV NO CBOEW NpUpoAe ABNAETCA rMrpockonuyHbIM. Heo6xoanmMo yunTeiBaTh, YTO BOSTIOKHA XI10MKa MOryT
BbINagaTh U3 TKAHU U BbI3bIBaTb PUCK 3arpA3HEHUSI.

4.7.7.4 [pyrue Bonpochbl

Y6eautech B TOM, YTO HOLUEHUE aHTUCTATUYECKON oaexabl 6esonacHo Ans nepcoHana, ecnu cyllect-
BYET PUCK BbICOKOTO HanpsKeHus.

Heo6xoauMmo TwaTenbHo NonockaTb oaexay nocne cTupku, YTobbl yCTpaHUTL OTIIOKEHUE XUMUYECKUX
BELLUECTB Ha TOKOMPOBOAALMX BOMOKHAX, T.K. 3TO OHU MOryT o6nagaTb AN3neKTpU4ecKUMin CBOWCTBaMU.

4.7.8 CucrteMbl XpaHeHUA

CucTteMbl xpaHeHUs npegHasHaveHbl ANs XpaHeHus nsgenuin n matepuarnos. CyLIecTBYIOT CUCTEMBI
XpaHeHUs pasnu4HbIX TUMOB U KOHUrypaLum, oaHaKo Ans 3agad, onucbiBaeMblX AaHHbIM CTaHAAPTOM, peKo-
MeHO0BaHbl ABa OCHOBHBIX TWUMNa.

4.7.8.1 MNMonku ansa xpaHeHUA

Monkn ans xpaHeHus SBASOTCA YacTbio aHTUCTaTu4eckoro ctona. OHW NpeaHasHa4veHbl A1 XpaHeHns
4yBCTBUTENLHLIX K QCP nsgenuin (B ynakoske u 6e3), AOKyMEHTaUUW, UHCTPYMEHTOB, NpUHTEpPa 1 nsmepu-
TenbHOro obopyaoBaHus, Hanpumep ocuunnorpados. Ecnn nonkn ncnonb3ytotes Ana XpaHeHUst YyBCTBU-
TEMbHBIX K 3MeKTpocTaTudeckoMy paspsigy usgenuid 6e3 ynakoBku, NOBEPXHOCTb MNOSOK AoskHa 6biTb
3a3emIieHa, a HeHY>XHble UCTOYHUKUA (hOPMUPOBAaHUSA CTaTUYECKOro 3NeKTpU4ecTBa yaaneHsbl.

Ecnuv nonkun npeaHasHayeHbl TONMbKO ANst XpaHeHUs1 YyBCTBUTENbHLIX K SCP usaenui B 3alwmTHON yna-
KOBKe, NOSKN MOTYT BblTb HE aHTUCTaTUYECKUMMN.

MHorune npeanpusaTUS cTankMeakTcs ¢ Npobnemoi Heo6XoAUMOCTN 3aMeHbl CUCTEM XPaHEHUA Ha KaX-
AOM TeXHOorM4yeckom atane, NO3TOMY OHW pasMellaroT aHTUCTaTU4Yeckue cTennaxu B ogHOM MecTe, a
HeaHTUCTaTUYECKNE CTENNaXn — B ApYroM. OTO MOXET NPUBECTU K TOMY, YTO COTPYAHUKA OLIMGBOYHO MOryT
MOMeCTUTb YyBCTBUTENbHEIE K OCP nsgenus Ha HezazeMneHHbIX nonkax. OaHUM U3 cnocoboB peLLeHus Npo-
6nembl aBnsAeTcs o6paboTka BCexX CTeNnaxeh O4MHaKoBbiM 0Opas3oM, TO eCTb OHM NGO UMET aHTu-
cTatuMyecKkoe MoKpbITUe 1 3a3emMrieHne, nMbo Her.

Ecnu aTo Heyao6Ho, pekoMeHayeTCsl nomeLlaTh Ha CTennaxm cneunansHele 0603HaveHus.

MpwuMedaHun e —ogpasymeBaeTcs, 4TO nonku 6e3 ob6o3Ha4eHUI ABNSIOTCH aHTUCTAaTUHECKUMMN.

4.7.8.2 Ctennaxu B 30HaxX XpaHeHUs (Cknap, 30Ha KOMNAEKTaLuum 1 T.n.)

Ko BTOpOMY TUMY OTHOCATCS MHOMOYpOBHEBbIE BIOKM XpaHeHUs], LUIMPOKO UCNoNb3yeMble Ha habpukax,
KOTOPbIE MOHTUPYIOTCA B NOM UM B CTON U NpeAHasHaueHbl Ansi XpaHeHns AeTanein Ha ckiagax uim B 3oHax
komnnekTauuu. PelwleHne o HeoBXoaMMOCTM 3a3eMrieHUsl STUX CTennaxen pellaeT Nonb3osaTenb Mocne
OTBeTa Ha criegyloLne BOnpocs:

- XpaHsTCHA N1 HesalMLeHHble YyBCTBUTENbHblE K QCP uzgenusa B6113n HevyBCTBUTENbHBIX K QCP
N30enniA, OTrpYXKeHHbIX B (hOpMUPYIOLLIEI CTaTUYecKoe 3MeKTPUYeCTBO YNakoBKe;

- Kak OCYyLLeCTBNSAETCA TPaHCNOPTMPOBKa U3genui B npegenax paboden 30HbI;

- nNepemellaeTcs U Usgenqe B ynakoBke K aHTUCTatudeckoMy pabouemy ctony, rae ksanuduumpo-
BaHHbIE 3a3eMIIeHHbIE OnepaTopbl ero MOHTUPYIOT;

- yganseTtcs M opuruHanbHas ynakoBka ¢ U34enuin Ha cTennaxax, BbIMOMHS0TCS M COOTBETCTBYHO-
LLME UHCTPYKUMN MO UX 3aLmTe.

Mocne Toro, kak cTpaTerns BelbpaHa, NcnbITaHNe CUCTEM XpaHeHUs JOJKHO BKIoYaTbLCS B Nporpammy
ayauta. Mpn npoBepoUHbIX n3MepeHusx cornacHo M3K 61340-2-3 [3] HeobxoanMO U3MepsATL CONPoTUBAE-
HUE OTHOCUTESIBHO 3EMIIM U COMPOTUBIIEHNE OT TOYKM 4O TOYKU.

4.7.9 TpaHcnopTupoBo4YHOe o6opyaoBaHue

TpaHcnopTupoBoYHoe 06opyaoBaHue, kak crneayeTt U3 HasBaHusl, — 3To 0bopyaoBaHMe Anis TpaHcnop-
TUPOBKN N3AENNA OT OJHOMO TEXHOMOrMYEeCKOoro arana K Apyromy. 370, HanpuMep, TPaHCMopTUPOBOYHbIE
TeNexKn, CTONKN U nogkaTHble cTonbl. Ecnu TpaHcnopTupoBouHoe o6opyaoBaHne ncnonb3yeTcs Ana TpaHc-
NMOPTUPOBKM YYBCTBUTENbHEIX K 3MIEKTPOCTATUYECKOMY paspsigy U3Oenuii, OHO OOMKHO MMETb BO3MOXHOCTb
3a3eMreHus Npy Nnorpyske unn Bbirpyske. Ecnu tpaHcnopTrpoBoyHoe obopyaoBaHue He 3a3eMneHo (Hanpu-
Mep, HaxoauTCs BHE 3allULLEeHHbIX 30H), MepcoHan He AOMKeH NpukacaTbesi K U3genusm, Tonbko ecnu usae-
nnsa, TpaHCNopTUPOBOYHOE 060OpYyAOBaHNE U NepcoHan He coeanHeHbl Mexay CODOoM.

TpaHcnopTMpoBoyHoe 06opyaoBaHMe MoxeT OblTb 3a3eMieHO HEeNoCcpeACTBEHHO Yepes HanofbHoe
MoKpbITUE MOCPEeACTBOM LiENM, TOKONPOBOASALWMUX Konec, kabens unu wapHupa. Ecnn TpaHcnopTuposoYvHoe
obopyaoBaHue 3a3eMIsieTcs Yepes HarnosbHOE NoKpbITUe, HeobxoaMMo YoeanTbes, YTo CyllecTBYyeT 3a3em-
neHne OT NOBEPXHOCTH (rAe XpaHATCA HesalMLWeHHble N34enusa) K 3emne, HesaBUCUMO OT BbiGpaHHOro cno-
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coba 3azemneHus. MNpeumyLecTBOM siBAsieTCA TOT (baKT, YTO COeAMHEHMEe C 3eMINell NOCTOSHHO U, Kak
npasuno, He TpebyeT BMelwaTenscTea onepartopa. OgHUM U3 HEJOCTaTKOB ABMAETCA TO, YTO 3a3emrieHue
MOoXeT ObITb yTpayeHo, ecnn OTCYTCTBYET KOHTaKT € HamnorbHbIM nokpbliTueM. Meifib 1 rpsass (Hanpumep,
MOBEPXHOCTb, re fexaT YyBCTBUTENbHbIE K 3NEKTPOCTaTUYECKOMY paspsigy uagenus, non u/unm MexaHnuam
3a3eMeHns) MOryT MPUBECTUM K MOTepe 3MeKTpUYeckoro coeduHeHuss mexgy Y3CP-komnoHeHTamu u
3eMnen.

Ecnn B nporpammy 3CP-ynpaBneHns He BKMNOYEHbl aHTUCTaTUYECKNE HaNoMbHbIE MOKPbLITUS, TpaHC-
nopTupoBoYHoe obopyaoBaHne MoxeT apeKTUBHO UCNOb3oBaTLCA ANA TpaHcrnopTuposkn YOCP-komno-
HeHTOB. [pn 3TOM OHO AOMKHO 3a3eMNATbCA MOCPEeACTBOM MpoBoda, MNOACOEAMHEHHOro K cucteme
3a3eMneHus nepes NOrpyskon 1 BeIrpy3kon usgenusi. TpaHcnopTUpoBoYHoe obopyaoBaHne A0MKHO 3a3eM-
NATLCA B COOTBETCTBUM C YKa3aHUAMW, NPUBEAEHHLIMU B rNaBe, NOCBSILLEHHOW 3a3eMIeHuto.

B 0601X BhILLIEONMUCAHHBIX CIy4asix pEKOMEHAYEeTCA BKNoYaTb BCe YacTu TPaHCNopTMpoBoYHOro obopy-
[OBaHWs B Nnporpammy nepuoaudecknx npoesepok. CornacHo NOCT P 53734.5.1 conpoTueneHne, usmepeH-
HOe Mexay MOBEepXHOCTbio 0B6OpyAoBaHMS U 3eMreil AOMKHO BbiTb MeHblwe 1,0-10° OM. Ucnonbayiite
meToabl n obopyaoBaHue, ykasaHHble B MOK 61340-2-3 [3] Anst usmepeHus ConpoTUBNEHMUS.

4.8 YnakoBKa 3M1eKTPOHHbIX U34ennii 4Ns TPaHCNOPTUPOBKU M XpaHeHUs

4.8.1 BBepgeHue n 3agaumn

OTOT noapasgen MocssileH TMnaM YNakoBku U ee XapaktepucTukam. SCP-ynakoska obecnevnsaeT
sawmty Y3CP-KOMMOHEHTOB BO BPeMsi XpaHeHWs, TPaHCMOPTUPOBKA U TeXHoMNormyeckoro npouecca. CtaH-
AapT He paccMaTpuBaeT BTOPUYHYIO UMM BHELLHIOW YNAKOBKY, €CIN TOMbKO OHa He BbINOMHAET hyHKUMIo
3awmnTbl oT SCP. B 3n1eKTpoHHOI NPOMBILLNIEHHOCTM CYLLECTBYET MHOXECTBO U34eNnuiA 1 maTepuarnos, KOTO-
pble Heobxoaumo ynakoBblBaTb. [aHHbI pas3gen no3sonseT ynTaTeno nydle pasobpaTbcs B Bonpocax
OCP-ynakoBku1. XoTa OCHOBHOE BHUMaHWe yAenseTcs SneKTpU4eckum XapaktepucTukam, B ctaHgapTe pac-
CMaTpuBalOTCA Takke 1 Prnsmyeckme CBonCTBa.

4.8.2 Bugbl ynakoBKuU

4.8.2.1 TokonpoBopgslliana ynakoBka

TokonpoBoasilas ynakoBka COCTOUT U3 HECKOSMbKUX KOMMOHEHTOB, B KA4eCTBE OCHOBbI MOXET UCNOfb-
30BaTbCA MOSIMMEpHbIA MaTepuan. [Jobasku K OCHOBHOMY WUNW NOAUMEPHOMY MaTepuany obecrneunBaioT
06BEeMHyY NpoBOANUMOCTbL MaTepuana. CneunanbHaa o6paboTka 1 NoKpbITUE AenatoT NOBEPXHOCTb YNaKoB-
Kn TokonposoaAwei. MHoraa ans nponssoacTsa TOKONPOBOAALWMX MaTepmanos ucnonbayetca donbra.

4.8.2.2 JkpaHupyrowan (3nekTpocraTuyeckas) ynakoska

OKpaHupytoLan ynakoska, U3roTOBNEHHAsA M3 TOHKMX TOKOMPOBOAALWMX MaTepuanos, cnocobeteyet
paccenuBaHUIO UMN CHWKEHUIO 3MEKTPOCTaTUYECKOro NOMA BHYTPU YNAKOBKW MoA BO3AEUCTBUEM BHELWHUX
3NeKTpocTaTUMECKUX Nonen Unn paspsaaos Ha NOBEPXHOCTH.

HekoTopble akpaHupylowme nakeTbl, UMetoLme, Hanpumep, AN3NeKTPUYECKUn BHYTPEHHWNIA CIION, Takke
MOFYT orpaHu4nBaTh NPOHUKHOBEHWUE 3NEKTPUHECKOro ToKa Yepes NOBEPXHOCTb BO BpeMs NPAMOro paspsaja.
Uspenua Takoro Tuna AoMmKHbI KnaccunumposaTbCs Kak MaTepuarbl, 9KpaHUpyowme paspaabl.

4.8.2.3 3apsapopacceuBalowasl ynakoBka

3apsgopacceuBatollas ynakoska obecnevmBaeT paccensaHue 3apsaa, a Taioke cnocobcTeyeT CHuKe-
HUIO 30HbI KOHLEHTpaLIUKN BbICOKUX 3apsaoB, NO3BONAA 3apsagaM pacTekaTbesl No NoBepxXHOCTU. 3apagopac-
ceuBatowne MaTepuarnsl He 0653aTenbHO ABNAIOTCA cnabosapsxaloLwUmMncs.

4.8.2.4 Cnabo3apsixalowlascsa ynakoBKa

Cna6o3apsbkatoleca matepuansl — 3T0 MaTepuansl, ycToiunBble K (hopMUpPOBaHUio TpPUG0aneKkTpu-
Yyeckoro sapsaa, obpasyoLwerocs B pesynbtaTe KoHTakTa ¢ ApyruMmu matepuanamn. UsmepeHns noBepxHocCT-
HOro unNn oBbLEMHOro COMPOTUBAEHUA He Bcerga MO3BONAIOT nNpeAckasaTb 3TO  CBOWCTBO.
Cnabosapsixaiowmecs: Matepuansl He 06513aTeNbHO ABNAIOTCA pacCenBaloLLMMU (XOTA MHOTME UMUK ABNAIOT-
cA). B HacTosiee Bpems cnabosapsikarowmeca maTepuansl He ykasbiBatoTcs B cTaHgapTe FOCT P 53734.5.1.
OpHako ux Taicke HeobxoAUMO yuuTeIBaTL NPU BbIBOpe ynakoBo4HOro matepuana. Monb3oBaTtenu A0MHKHbI
onpeaenATb cTeneHb 3apAaKu yNnakoBOYHOro Matepuana B cpeae KOHEYHOro UCMONb30BaHNA.

4.8.2.5 UNsonaTopsbl

N3onsaTopbl 06nafatoT o4eHb BLICOKUM CONPOTUBIIEHUEM, NO3TOMY OHU NIIOX0 NPOBOAAT ToK. B obLuem,
N30NATOPbI MOMYT CUITLHO 3apAXaTbCA NOCPEeACTBOM KOHTaKTa ¢ Apyrumu matepunanamn. OgHako paccesHue
3apsafa vepes 3a3eMieHne NPOUCXOANT OYeHb [0S0 (HECKOMBKO YacoB UiW Heflerb, B 3aBUCUMOCTU OT OKpY-
Xarwwmx ycnosuit). NMoaToMy U30NALUOHHBIE MaTepuarbl HeMb3a UCNomnb3oBaTe BEMN3N YyBCTBUTENBHBIX K
OCP nsgenui.
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4.8.3 BbiGop ynakoBKu

Kak npaBunsHo BLIGpaTh ynakosky? OrpoMHOe KOIMYECTBO CYLLECTBYOLMX TUMOB YNaKoBKM 4acTo Npu-
BOAAT B 3aMellaTeNbCTBO He pasbupatolwnxcs B Hell notpebuteneit. OTBeT Ha Bonpoc: «B Kakyto ynakoBky
(TokopacceusalolWyo UK 3KPAHUPYIOLLYIO) NOMECTUTL U3AEenne npu TPaHCMOPTUPOBKE?» — 3aBUCUT OT
YPOBHSI 4yBCTBUTENMbHOCTU M3denusa Kk OCP, a Takke npeanonaraeMbiXx UCTOYHUKOB OMacHOCTM B cpeae
npUMeHeHus!.

OcHoBHasa dyHkuna ICP-ynakoBkn — 3T0 oBecneynTb 3anac Mexay YPOBHEM YyBCTBUTENbHOCTU
nsgenns K 9CP 1 ypoBHeM onacHOCTU B cpeae NPUMeHeHUs. Hanpumep, ecnu usgenve umeeT YyBCTBUTENb-
HocTb MYT 100 B, a onepatopel, koTopble byayT ob6paluaTbcsi C YNakoBKOK, Kak U3BECTHO, MMEIOT Ha CBOMX
Tenax Makcumym 1000 B, Heobxoaumo BbIGpaTh Takylo YNakoBKy, KOTopasi CMOXeT KOMMeHcMpoBaTb pas-
HOCTb MeXay YyBCTBUTENbHOCTbIO n3genus kK OCP u cpeaoi npuMeHeHus.

Mpu BEIGOPE YNaKOBKK pekoMeHAyeTCs BbIMOMHUTL criedytoLne waru:

a) onpeaenuTb YyBCTBUTENbHOCTb NU3AENNS;

6) onpedenuTb cpeay NPUMEHEHUs U3OeNNs B YNaKoBKeE;

B) onpedennTb TUM YyNakoBKWU (Hanpnumep, MHOFOKPaTHOro, 04HOPa30oBOro UCMOMNbL30BaHUS U T.1M.);

r) BblbpaTb ynakoBKy;

A) paspaboTtaTb cuCTeMy ynakoBku Ha 6a3e gaHHbIX, NMONYyYEHHbIX B NyHKTax a) — r);

e) ucnbiTaTb yNakoBKy Ha 3 eKTUBHOCTD.

4.8.3.1 AHanus 4yBCTBUTENbLHOCTU U3Aenusa

CyliecTByeT HECKOMNBbKO METOA0B OLEHKM YyBCTBUTENBHOCTU U3JENUIA K SMNeKTPOoCTaTUYeCKOMY paspsi-
ay. MnaeHeIn MeToq ocHoBaH Ha MYT, B koTopoi paspsag npuknageiBaetca noovepenHo Yepes RC-uenb Ko
BCEM BbIBOJaM UMK pasbemaM UCTLITYeMOoro ycTpoincTaa. [Nocne kaxaoro paspsaa ocyllecTBnseTcsa 3amep
napaMeTpoB. YpPOBEHb, MPU KOTOPOM WCMbITYEMOE YCTPOMCTBO TepsieT Kakon-nubo yHKUMOHANbHLIN
napameTp, onpeaensieT Nopor YyBCTBUTENbHOCTA U3denus. KpuTuyeckme ypoBHU oTkasa MOryT BbITb ykasa-
Hbl B cneumdukalumn. MHdbopmaumsa o 4yBCTBUTENBLHOCTY U3LENUS K 3ieKTpocTaTUIeckomy paspagy MoxeT
6bITb MOMy4YeHa OT U3rOTOBUTENS, NPU BbINOMHEHUN 32BOACKUX U3MEPEHUA UM N3ydeHUN onyBnnKOBaHHbIX
AaHHBIX O YYBCTBUTENMbHOCTU N3OENNN K 3rIeKTpoCcTaTU4ecKoMy paspaay.

4.8.3.2 AHanus cpegbl NpUMeHeHUA

Onsa npaBunbHoro BbiGopa ynakoBkM He06xoaUMO onpeaenuTb cpeay TPaHCNoOPTUPOBKU U NPUMEHEHUS
nsgenus.

Mpu aToM HeO6X0AMMO YCTaHOBUTL criegytollee:

a) cpedy npUMeHeHWUst n3genus:

1) 3aWMLLEHHBIA OT CTAaTUYECKOro SMeKTPUYecTBa y4acTok;
2) HekOHTponupyemyio cpeay (Mexay salULeHHbIMU OT CTaTUYeCKOro 3M1eKTpudecTBa yyacTkamu);

6) nnaHupyeTcsa MU NepeceyeHue U3genMem HaumoHamnbHbIX rpaHuLL:

1) npv nepecevyeHUU HaUMOHarbHbIX rpaHvL, ByaeT N usgenue ocMaTpmBaThCsl He3aseMNeHHbIM
nepcoHanoM TaMOXHU;

B) NnaHuMpyeTCs Ny Nepeso3ka U3aenusi B cneunanbHOM rpy3oBUKe:

1) nepeBo3ka usgenus ogHON KOMMaHUu;
2) nepeBo3ka cO0OPHOro rpysa;

r) nNnaHWpyeTcs NM BO BPEMs NepeBOo3KN pasrpyska Unu norpyska nsaenus (Hanpumep, ns rpysosuka B
camorneT U T.n.);

) kTo ByaeT NpUHUMATbL U3AENUs NMpu AoCTaBke:

1) nepcoHarn, obyyeHHbIn paboTe ¢ YyBcTBUTENbHBIMU K QCP n3genusamu;
2) Heoby4eHHbI NnepcoHan (COTPYAHUKU TaMOXHWN, AUCTPUBLIOTOPHI);

e) onacHocTb DCP npu TpaHcnopTupoBke;

X) napameTpbl cpefbl NPUMEHEHUS:

1) TemnepaTypHbIA AgnanasoH (MUHUManbHas/MakcuManbHaa Temneparypay);
2) OgnanasoH BMaXHOCTU (YPOBEHb BMaXXHOCTWU, BOSMOXHbLI NN 0CaaKu).

Bbicokast BNaXXHOCTb, Kak U3BECTHO, He TOJIbKO BbI3bIBAET KOPPO3ULO, HO U CTAHOBUTCA NPUHMNHON MHOrO-
YUCNEeHHbIX Npobnem Ans anekTpoHHbIX usgenuid. MpobnemMbl NankM XopoLo U3BECTHLI U ONUCaHbl B AOKY-
MeHTax. MoaToMy He0BXOAMMO XpaHUTL U3AENUS B 3aLUMTHON yNakoBKe, NPOHULIAEMOCTb MO BOAAHOMY napy
(WVTR) gomkHa coctaBnste MeHee 0,02 /645 cm2 33 24 u.

XoTa cneuuanuavpoBaHHble mMatepuanbl U KOHCTPYKLUW NO3BOMAIOT KOHTPONUPOBaTb TemnepaTypy
BHYTPU YNakoBKW, NPU TPaHCMOPTUPOBKE 3MEKTPOHHBIX M3Aennii He0BX0AUMO YyUUTLIBaTb BO3ZMOXHOE BO3-
aencteue TemnepaTtypbl. OT0 0COBEHHO BaXKHO NMpU BbICOKOW BNaxkHocTU. Ecnu TemnepaTtypa BapbupyeTca
BOKpPYT TOYKM 06pa3oBaHus pochkl, BO3MOXHO obpasoBaHue koHaeHcaTa. B 3ToM cnyvae ynakoska nubo aon-
XHa cofepaTb ocyLuMTerNb, NMGo BO BpeMsi repmeTusaummn Heo6xoaMMo BelkavaTb U3 Hee BO3ayX.
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4.8.3.3 Bui6op onTUManbHOM YNaKoBKWU COrNacHo NpUMeHeHUuo

Ha pblHKe cyllecTByeT OrpoOMHOE KONMYECTBO YNaKoBOK AN TPAHCMOPTUPOBKM 31EKTPOHHBIX N3AENUNA.
Ansa vysctBUTENbLHBLIX K QCP n3genui Heobxoanmmo Ucnonb3oBaTh crabosapsikatoLLyocs Unn pacceusato-
LYyl cTaTU4ecKni 3apsg ynakoBKy. JononHWTenbHbIM npenMyLlecTsoM cnabopaspsikaioleincsl ynakoBkn
SIBNSAETCA CHWKEHUEe CTaTUYECKoro 3apaga Ha matepuanax B TO cpeae, rae OH MOXeT BO3eNncTBoBaTh Ha
YyBCTBUTEMbHbIE N3denuns. KpoMme Toro, MHorMe koMnaHuu TpebytoT, YTobhbl ynakoBka 3aluuiiana coaepxu-
MOe OT NPsIMOro paspsiga 1y BO3AeNCTBUSA anekTpuyeckmx nonei. CylecTsyeT MHOMo ynakoBok, obecneun-
BalOLLMX BCe TpU ycroBus: cnabblil paspsag, 3awunTy oT paspsga v nogasneHne anekTpudeckux nonemn.

B gaHHOM noAnyHKTe NpuBeAeHO ONUcaHUe HEKOTOPLIX NMPOU3BOANMBLIX TUMOB YMNaKOBOK. JTOT nepe-
YeHb He ABMsieTCs BCeobbeMITIOW MM, HO AaeT CCbISIKY Ha OCHOBHbIE KaTeropuu.

B HekoTopbIx cnyyasix TpebyeTcs Bo3BpallaTh yNakoBKy NPOM3BOAUTENIO A4NA NOBTOPHOIO UCMOMNb30Ba-
HUS, HaNPUMep 3anupaeMble KOHTEMHEpPbI, KOPOBKU U Apyrie XecTkue 1 NonyxecTkne KoHTelHepbl. MNepso-
HayanbHas CTOMMOCTb TakKMX KOHTEWHEepPOB MOXeT ObiTh A40BOMbHO BbiCokoW. OgHako NpyU UCMONb30BaHUMU
COOTBETCTBYIOLLEN cucTeMbl cbopa 1 NOBTOPHOM 06paboTku CO BpeMeHeM KOHTeHepbl 0KasbiBalTCs Haume-
Hee 3aTpaTHbIM TUMOM YMaKOBKM.

MpumeyaHune—Tlonb3oBaTenu ynakoBKM MHOIOPa3oBOr0 MCMONb30OBaHMS AOSMKHBI MPOaHanusamposaTb
o6wume 3aTparbl No BLINOMHEHWIO TAKOW Nporpammel. BoT npumepbl npegnonaraemblx 3atpar:

- 3aTpatbl Ha obecneveHne pabouen cunbl Ans cbopa, COPTUPOBKU U NOATOTOBKM MaTepuanor ans obpaTHon
TPaHCnopTUPOBKK;

- 3artpatbl Ha YUCTKY nepen NOBTOPHbIM UCNOJIb30BAHNEM;

- 3aTparTbl Ha UCMbITaHNE (HanpMmep, NOBEPXHOCTHOE CONPOTUBNEHUE) Nepes NOBTOPHLIM UCNONb30BAHUEM yna-
KOBKM B MpoLecce;

- 3aTpaTbl Ha NepPeBO3KYy.

MeLukn 1 nakeTbl TakXKe MOryT MHOFOKpaTHO UCMNOMb30BaTbCA, €CNn UX PYHKLMOHanNbHbIE U 3KCryaTta-
LUMOHHbIE XapaKTepUCTUKU NPOAO0KAT COOTBETCTBOBATL NEpBOHAYaNbHOM cneuudukaumm.

MonbsoBaTenb MOXeT NPOBEpPUTb, NOAXOANUT JIN YNakoBKa ANsl NOBTOPHOrO UCNOMNbL30BAHUA UMK HET,
NU3MepuB, Hanpumep, aNeKTpornpoBoAHOCTb UMK Apyrue nsndeckue CBOMCTBa YNakoBKU ONUCHIBAEMbIMU B
AaHHOM pasgene crocobamu. DkpaHUpyoLme MeLLKA U KOHTeNHepbl MOoryT nonagaTe Nog 3Ty KaTeropuio 4o
Tex nop, noka MeTanIu4eckuin CIoM CoXpaHAeT CBOIO LLefIOCTHOCTb U SKPaHUPYIOLLME XapaKTepUCTUKK.

MHorMe Tunbl ynakoBkn npegHasHavyeHbl ANA 04HOPa30BOro UCNOMb30BaHUS. XOTA nepBoHavarnbHas
CTOMMOCTb 04HOPa30BON YNaKOBKA MEeHbLIE CTOUMOCTU MHOrOpPa3oBoI YNakoBkK1, He06XoAMMO NpoaHanuan-
poBaTh 0bLMe 3aTpaThl HAa YNaKoBKY NPUMEHUMO K NOCTaBMeHHOW 3aJave.

dupmbl No Npoaadke KOMNLIOTEPHOTO 060PYAOBaHUSA, a TaKKe NPoYne NPeanpUATAS ONTOBOM U PO3HUY-
HOW TOProBMN OCYLLECTBASIOT NPOAAXKY MOAEPHU3NPOBaAHHON NPOAYKLUMW U 3anacHbIX YacTei. HagexHocTb u
ONUTENbHBIN CPoK CNYKObl 3TUX N3AENUIA He BCceraa ABNAITCA onpeAenAloLUMN XapakTepucTukamm, noaTo-
MYy BHMMaHWe poKycMpyeTcs Ha nNpuBnekaTenbHOW N 3CTeTUYHON ynakoeke. Ha ynakoBke 06bIMHO yKa3aHbl
cnocobbl 06palleHns ¢ u3aenuem, a uHoraa v NpeaynpexaeHyue o Tom, YTo usgenue YyBcTeuUTensHO K OCP.

4.8.3.4 UcnbiTaHMe MaTepuanoB ynakoBKU

Cnocobbl ncnbITaHUs 3aWUTHBIX XapakTepUCTUK YNAaKOBKU LUMPOKO WU3BECTHBI B MPOMBILLIIEHHOCTMU.
OnekTpryeckMe CBOWCTBa NO3BONAIOT onpeAenuTb TUMN MaTepuana. Cnocobbl UCMbITaHUS, yKasaHHble B
FOCT P 53734.5.1, no3BongioT nonb3osaTento knaccubuumposaTtb MaTepuasn Kak anekTponpoBOAHbIiA, pac-
Ce/BaloLNA CTaTUYECKAA 3apsaa UM U3ONAUMOHHBIN. Kak Tonbko maTtepuan knaccuuuuMpoBaH, MOXHO
HayuMHaTb NoABop YNakoBKW.

4.8.3.5 MNoaGop ynakoBKun

Moa6op ynakoBkn HEOBXOAMMO OCYLLECTBMATL C Y4ETOM YYBCTBUTENbHOCTU U3AENMWIA K 3NEeKTpocTaTuh-
YeckoMy paspsay, 06ractu ux NPUMEHeHUs, a Takke cnucka AOCTYMNHLIX MaTepuanos.

Mpu BEIGOPE YNaKOBKM HEOBXOAUMO YUNTLIBATL HUXKENepeYncneHHble npasuna:

- eCcnv ynakoBka npegHasHaveHa rnasHbiM 06pa3oM Ansa TPaHCNOPTUPOBKM U3denuin Ha Y33, gocTa-
TOYHO, YTOBbI ynakoBka bbina us cnabosapsaxatoLweroca Matepuana, paccensatowero cratTuieckuin 3apsg;

- eCcnv ynakoBka npefgHasHaveHa Ana usgenuin, nepemettaeMolx mexay Y33 (HekoHTponupyemasi cpe-
Aa), HeobxoaMmo, YToBbI ynakoska bbina us cnabosapsxaloWweroca 3KpaHUpYyoLWero sapsig MaTepuana;

- eCcnv ynakoska npegHasHaveHa Ansa TpaHCNopTUPOBKU U3aenni B HesalwuweHHylo cpeay, Heobxoau-
MO, YTOObI ynakoBka Obina U3 cnabosapsxkaloweroca akpaHUpyoLero sapag Matepuana.

BaxxHo aHanManpoBaTb CTOMMOCTb YNaKoBKW U obwue 3aTpaTtbl. BONbWWHCTBO KOMNaHWA-NPOU3BOAU-
Tenen aMeKTPOHHBIX U34ENUIA rPYNNUPYIOT CBOU U3AENNA NO CTOUMOCTU U 3aTpaTaM. CyllecTByeT TeHAeHUus
ynakoBbIBaTb MEHee A0POrne U LUeHHble geTann B MeHee A0POoryto ynakoBKy. ITO KaXeTcsl JIOTUYHBIM, HO
JOMONHUTENbHbIE 3aTpaThl HA NoaAepXKaHue pasnUYHbIX TUMNOB YNakoBKU U obecneyeHne Kaxaoro Tuna
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n3genuii onpedeneHHon ynakoBkon ysenuunsatoT obume 3atpatsl. Mcnonb3oBaHue MHOTOUUCTIEHHBIX TUMNOB
ynakoBku TpebyeT npoBeAeHWs TLATeNbLHOro aHanusa saTpar v npubbinu.

YUyBcTBUTENbHbIE K BUOpaLMM n3gennst HyxaaloTcs B ynakoBke, KoTopas obecrneunsaeTt cMsirieHue unm
CHWXEHUEe BO3OEeNCTBUS Npu yaape. HagexHOCTb ynakoBku urpaet 6onbliyio ponb. TpaHCNopTUPOBOYHbIA
KOHTEMHep MpoekTMpyeTca Takum obpasom, YTobbl OH BbliAepXKuUBan mMakcumansHoe cusandeckoe Bo3neit-
ctBue. C TOYKM 3peHUS 3aLUThI OT SMEKTPOCTAaTUYECKOro 3NIEKTPUYECTBa BHYTPEHHSISt YacTb KOHTEMHepa U1
BHYTPEHHSAA ynakoska goikHa obecneunsatb OCP-3awuty. OCHOBHOWM KOHTEAHED MOXET BKMOYaThb UM He
BKMOYaTb 3M1eMEeHTbI 3alUThl OT 3MEeKTPOCTaTUYECKOro 3apsaaa.

Mpu BLIGOPE YNakoBKKW, KPOME 3MEKTPUHECKUX XapaKTepUCTUK, HEOBXOAMMO YUUTBIBATL TakMe Xapakre-
PUCTUKN, KaK YACTOTa, MePEeHOC XMMUKATOB, COBMECTUMOCTD C NlacTMaccaMu, CYMTbIBAHME LUTPUX-Koaa, Npo-
3payYHOCTb, BOSMOXHOCTb NPOBEeAEHUS UCTIbITAHUIA, MPOYHOCTL U 3alimTa OT yaapa 1 Bubpauun.

4.8.3.6 UcnbiTaHKue

WHorga TpebyeTtcs AokasaTtb, 4TO usaenue He byaet noBpexaeHo BO BpeMsi TpaHCNopTMpoBKA. B aTom
cnyyae pekoMeHayeTcs NOABEPrHyTb ynakoBaHHOE U3enue TakoMy BO3OEeUCTBUIO, KOTOPOE MOXKET BO3HUK-
HYTb MpPW TPaHCMOPTUPOBKE. BO3MOXHbBIE UCMBITAHUSI BKITIOYAKOT, Hapsiay ¢ ApYrMMuy, cnegylowue Bo3aein-
CTBUSA:

- MogenupoBaHue BbICOKOBONLTHOMO pa3spsiia Ha BHELLHEW CTOpOHe ynakoBky. dopma curHana paspsi-
[Aa 1 ypoBeHb HanpsikeHUsi 3aatoTcsl B COOTBETCTBUM C BO3MOXKHBIM BO3AEHACTBUMEM NPU TPAHCMOPTUPOBKE;

- MOAennpoBaHue AOPOXHbIX BUOpauuiA. 3TO UcnbiTaHWe He TOMbKO MOMOoraeT rapaHTMpoBaTb, UTO
BMBpaLMM He oKaxyT oTpuuaTensHoe usndeckoe BO3AeNCTBUE Ha U3denue, a Takke NpoBepuUTb (hopMupo-
BaHWe paspsiga Mexay usgenMemM U yrnakoBKow;

- ucnbiTaHus Ha yaap. [aHHblid BUA UCbITaHUA JOMKEH rapaHTUpoBaTh, UTO ynakoBka obecneunsaet
afeKBaTHY0 MEXaHWYEeCKyIo 3alUMTy yrMakoBaHHOTO U3genus;

- BO3[0eNCTBME OKpYXatoLen cpeabl (AOXAb, KpUTUYECKas TeMnepaTtypa U BIaXHOCTb).

PekomeHayeTcsi ocMaTpmBaTh U BbIMOTHATb UCTIbITAHWE, YTOBbI rapaHTUPOBaTh COOTBETCTBUE (DYHKLIM-
OHanbHbIX NapamMeTpoB usgenus. MNepen HavyanoM UCMLITAHUA NOMb30BaTeNb AOJPKEH COCTaBUTL KpUTEPUM
COOTBETCTBUA/HECOOTBETCTBUS.

4.9 MapkupoBka

CornacHo Tpe6osaHusam MOCT P 53734.5.1 komnaHusi o6s13aHa MapkupoBaTh YYBCTBUTENbHbBIE K BO3-
Aeincteuio OCP nsgenus n obopyaosaHue B COOTBETCTBUN ¢ TPeboBaHUAMU 3akasiunka. Ecnu mapknposka He
ABNsAeTCH 06s13aTenbHBIM TpeBoBaHNeM, KOMMNaHWUSA CaMOCTOSITENLHO onpeAenseT ee HeO6XoAUMOCTb.

MapkvpoBka ynakoBku NO3BONSET NpedynpexgaTb Nob3oBaTens o0 TOM, YTO M3AeNnua BHYTPU YNakoBKK
ABMATCA YyBCTBUTENBHBIMU K QCP.

4.9.1 MapkupoBka y3noB u o6opygoBaHusa

MapkunpoBka yanoB 1 obopyaoBaHus npeacrasnsieT cobo CMMBONEI, NPUBEAEHHbIE Ha PUCYHKe 12.
MapkupoBka y3noB 1 060pyA0oBaHUA OCYLLECTBIIAETCS B 3aBIUCMMOCTM OT CBOBOAHOIO MecTa, a Takke ycno-
BUIA 3KCNyaTaumm, Takum obpasom, YTobbl MapkupoBka He NpenaTcTBOBara akennyatauum nagenus. Heko-
Topble Haknelkn cogepxat 0603Ha4YeHUs Hapsaay ¢ cMMBONaMu, NpuBegeHHbIMU Ha pUCYHKe 12.

XKenTtbi poH

PucyHok 12 — YyBcTBMTENBbHASA K 3NEKTPOCTaTUYECKOMyY paspsiay AeTanb unm ysen

Cnepywowas wmapkuposka: «BHUMAHWE! TMNPUBOPLI, YYBCTBUTENbHBLIE K O3NEKTPO-
CTATUYECKOMY PA3PALY, obpabaTbiBaTb TOMbKO Ha 3alUMLLEHHBIX OT CTATUYECKOro 3nekTpu4ecTsa
pabounx mectax» unm «BHUMAHWE! YyscTBUTENLHbIE 3M1EKTPOHHbIE NPUBOPLI» — HAaHOCUTCS B 3aBUCK-
MOCTM OT cBOGOAHOIro MecTa.
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PucyHok 13 — lNpumep MapknpoBKK YyBCTBUTENbHBIX K 3NEKTPOCTaTUHECKOMY pa3psily yCTPOWUCTB

4.9.2 MapkupoBKa ynakoBKu

[N MapKMpOBKM YNakoBKW (Hanpumep, MeLLKOB, NakeToB, TPaHCMOPTUPOBOYHBIX KOHTENHEPOB W T.N.)
4yyBCTBUTENbHBIX K SCP AeTtanei unm ysnos MOXeT UCMOSMb30BaTLCA CUMBOI, NPUBEAEHHBIN Ha pUCyHke 12.
Ecnv ans ynakoBku 4yBCTBUTENbHBIX K QCP usgenuin ncnonb3yeTcsl HECKOMbKO MaTepuarnos (Hanpumep,
06epToYHan ynakosKa Uim BeicTpopasbeMHbIA NakeT), MapKMpoBKa AOSKHA HAXOAUTLCSA Ha 06enx CTopoHax
ynakoBku, YTo6bl oHa Bbina XopolLLo BUuaHa nepcoHany. Mapkuposka MOXeT cofiepXXaTb Kak CUMBOMLI, Tak U
cnosa (CM. pucyHok 13).

Kpome Toro, pekomeHayeTcsi, UTobbl ynakoBka UMena MapKUpoBKY, NPUBEAEHHYIO Ha pUCYHke 14.

OcHOBHble PYHKUMOHANBbHbBIE KOAbL:
- S — BKpaHMpOBaHMe CTaTMYECKOro pa3paaa;
- C — snekTpocTtatuyeckasi N(pOBOAUMOCTb;
- D — anekTpocTartuueckoe paccenaHue

PucyHok 14 — lNpumep MapKMpoBKK

4.9.3 lMpouune BoNnpocbl MapKUPOBKU

Mapk1poBKa nHorga HaHoCUTCS 1 Ha Apyriue npeameThl, Hanpumep KOHTeRHepbl UK YCTponcTea Ana
XpaHeHusi. MapkupoBka MOXeT HaHOCUTLCA Ha LWKadbl U KOHTENHepbI, CTeNNaxu U apyrue npeameTobl. Kom-
naHWA caMOCTOATENbHO onpeaensieT 06beMbl MapKMpoBKA 0O0PYAOBAHUS U YNAKOBKNA, OHM AOMKHbI BbITh
BKITHOYeHbI B MriaH nporpaMmmel QCP-ynpasneHusi. Kpome Toro, B HEKOTOPLIX cornalleHusix obrosapmeatoTcs
TpeboBaHNsA K MapKUPOBKE.

MapkupoBKa MOXeT HaHOCUTbCA Takke Ha sawuwatowme ot QCP maTtepuansl n o6opyaosaHune. Komna-
HUA gorkHa ybeauTbCsA B TOM, YTO MaTepuarsl, noanexalume MapknpoBKe, COOTBETCTBYIOT crieumdukaumu,
MpOLUMN NPpUeMKy 1 yAOBNETBOPAIOT aKCnnyaTaumoHHbIM TpeboBaHUAM. MapkupoBka NoCTynaoLLmMx MaTepu-
anos 1 060pyAoBaHUs He BCerga 03HavaeT, YTO OHU YOOBNETBOPAOT TpeGoBaHMAM SKCnyaTupytoLlei opra-
HM3auuMn. Ecnn mapkupoBka MaTtepuasnoB NPUMEHSeTCA ANs TeXHOMOrMYeckoro KOHTPOMS, MapKUMpoBKa
AosxHa BbITb TaKoM Xe, kak Ha pucyHke 15. [lpyriue ctaHaapTbl No UCTLITAHUAM MaTepuanos TpebytoT, YTobbl
MapK1poBKa HaHocunack nepeg npremMKon.

PucyHok 15 — MapkupoBka ynakoBku
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MpunoxeHune A
(obsa3zaTenbHoOe)

MNpuMep AOKYMEHTa KOHTPONSA CTaTU4eCKOro aneKkTpu4ecTBa B COOTBETCTBUU
¢ FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007)

A.1 BBepeHve

Llenb pokymeHTa — 03HAKOMWTbL C TeM, Kak JornxHa Boelfnsgete nporpamma  OCP-ynpaenexdus no
FOCT P 53734.5.1. B ocHoOBe nporpaMmbl — CTaHZapTHasa mporpaMma KOHTpornsi. B 60MbWMHCTBE Cry4Yaes B Nporpamme
ynpaeneHus ucnoneayetcs Gonbwe anemeHToB OCP-ynpaenenus. lNepcoHan [omKeH 3a3eMnAaTbCs NOCPeacTBOM
aHTUcTaTU4ecknx GpacnetoB. Paboune noBepxHOCTU AOMKHbI GbiTh 3a3eMreHbl, YyBCTBUTENbBHbIE K OCP ycTponctea
OOMXHbI NOMELLaThCsl B MeTanIn3aMpoBaHHbIe 3KpaHMPYoLWMe NakeTbl NpY NepeMeLLeHun Mexay yHactkamu. Paccemor-
pum coaepxaHne gaHHOW nporpammebl, Hanpumep, anss ACME Electronics Factory Ltd.

A.2 Uenb

Llenb — AOKyMEHTUPOBaThb KIOYeBble aAMUHUCTPaTUBHbIE M TEXHUYeckue TpeboBanus nporpammel ICP-ynpas-
nenusi, npumensiemort B ACME Electronics Factory Ltd. 3Ta nporpamma 6bina paspabortaHa B cooTBeTCTBUM € TpeboBa-
Husimm TOCT P 53734.5.1.

A.3 MpnmeHeHMne

O6nacTb NPMMeHeHUsi — NPOU3BOACTBEHHbIE NMOMELLEHNS N NPON3BOACTEBEHHbIE NMPOLECCHI, CBsI3aHHbIe ¢ 0bpa-
GOTKOM HeaalMLLEHHBIX YYBCTBUTENMbHLIX K 3NIEKTPOCTaTUMECKOMY pa3psagy n3genui.

A.4 OTBeTCTBEHHOCTb

Komnanunst ACME Electronics Factory Limited HasHauaeT koopgnHaTopa, KOTOPbI HECET OTBETCTBEHHOCTL 3a AaH-
HbI JOKYMEHT U1 BbINOMHEHUe Bcex TpeboBaHum.

A.5 NutepaTypa

FOCT P 53734.5.1, npunoxenune A.1
M3K 61340-2-3 [3]

A.6 OnpepeneHusn

YyacToK, 3aluMLLEHHbINA OT INeKTPocTaTNYecKoro anekrtpnyecrtsa (Y33) — y4acTtok, B KOTOPOM MoryT o6paba-
ThiBaTbCA YYBCTBUTEIMbHbIE K 3MEeKTpocTaTtuYeckoMy paspsagy ycrpownctea (UOQCP) ¢ yuyeTom pucka noBpexgeHvun B
pe3ynbTaTte 3MeKTpoCcTaTMYECcKoro paspsiga unu nonsi.

A.7 MnaH nporpammbl ACP-ynpaBnenns

MnaH nporpammel cooTBeTcTBYET TpebGosaHuam FOCT P 53734.5.1. MpuBeaeHHble B AOKYMEHTE 3NeMEHTbI KOH-
TPONs AOMXHbI rapaHTUPOBaTh, YTO YyBCTBUTENbHbIE K DCP ycTponcTea, nogsepraowmecs BO3geNCcTBUIO paspsiaoB
100 B wnm Bbiwe B cooteeTcTBUM ¢ MUT, He GyayT noepexaeHbl. MNpeanonaraetcs, 4To Y3CP-KOMNOHEHTbI MMET
YYBCTBUTENLHOCTb, paBHyio paspsigy 100 B unu Beiwe. bonee wyBcTBUTENBHEBIE YCTPONCTBA TPEOYIOT AONONHUTENBHbLIX
Mep KOHTPONS.

B ocHoBe nporpammel QCP-ynpaeneHns JomxHbl nexartb cneayiowme NPUHLUMNLI:

- BCE MOnynpoBOAHWUKOBbLIE 3NEKTPOHHbLIE KOMIMOHEHTbI CHUTAIOTCA YYBCTBUTENBHLIMU K 3NEKTPOCTATUYECKOMY
paspsdy;

- nio6oli coTpyaHuK, obpabaTbiBaowmi HesawmieHHble Y3 CP-KOMNOHEHTbI, AOMKEH NPONTH 0GYyYeHUe U NPOXo-
OUTb NOBTOPHOE OCBUAETENbCTBOBaHME Kaxable 24 mecsua;

- YOCP-koMnoHeHTbl HeobxogMmo nepemellatb ¢ 0AHOro pabodero mecta Ha Apyroe B MeTannmn3upoBaHHbIX
3KPaHWpPYOLWMX NakeTax. TONbKO 3a3eMIIEeHHbIA NepcoHan Ha 3awmwWeHHbIX pabounx ctonax uMeeT npaeo oGpadaTbl-
BaTb KOMMOHEHTbI;

- Bce anemeHTel ICP-ynpaBneHus 4onxHbl NnepuoanHeckn NPOBEPATLCS B COOTBETCTEBUM C NNAHOM NPOBEAEHUSA
NPOBEpOK;

- He npeAcTaBNAWME BAXHOCTU AUINEKTPUKN HEOBX0AUMO YAANATL U3 3aLUMLLEHHOTO OT 3NEKTPOCTAaTUYECKOrO
paspsga y4actka (Y39).

A.8 lMnaH o6yveHna

A.8.1 HayanbHbIn Kypc oby4eHns
Bce cotpyanuku komnannm ACME Electronics Factory Ltd. gonxHbl npoiitn HavanbHoe oBydenne, npexge 4em
npucTynaTtb k pabote ¢ Y3CP-koMnoHeHTamu.

OTtpen nogrotoBkn kagpoB ACME Electronics Factory Ltd. npoBoanT HavanbHbiti Kypc 06ydenusi. [Mporpamma
BKIIOYaeT OCHOBbI 3M1EKTPOCTATMYECKOro SMEKTPMYECTBA, a TakKe onucaHue anemeHToB DCP-ynpasnenns, npumensie-
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mbix B ACME Electronics Factory Ltd. Mo okoH4aHum Kypca kaxabii COTPYAHMK MULLET TECT, KOTOPbIN NpoBepsieTcs
COTPYAHUKaMM OTAENa NOAroTOBKU KaapoB. TecT cuntaeTcsi NPOMOEHHbIM, €CINU COTPYAHUK oTBeTUIN Ha 80 % BoNpoCcoB.

Ecnum Tect npongen, 3anucb 0 TOM, 4TO COTPYAHMK npoluen obyyeHne, BHOCUMTCA B a3y AaHHbIX, KOTOPYIO BeaeT
oTAEen NoAroTOBKM Kaapoe. Ecnu coTpyaHuK He npoluen TecT, TO eCTb 0TBeTUIN MeHee Yem Ha 80 % BONpoCoB, OH NPOXo-
AWT gononHuTenbHoe obyyeHne. YTobbl nonyunTe cepTudMKaT, COTPYAHUK OIMKEH HanucaTb TECT NOBTOPHO U OTBETUTL
Ha 80 % Bsonpocos. Ecnu coTpyaHuk npoxoanT ucneiTaHue, B 6a3y AaHHbIX BHOCUTCS1 COOTBETCTBRYIOWAN 3anuck. Ecnu
COTPYAHWK 1 BO BTOPOW pa3 He oTeevaeT Ha 80 % BONpoCcoB, HauarbHWK OTAerna KapoB NPUHUMAET peLleHne, MOXeT nu
COTPYAHUK npogomkate paboty B8 ACME.

A.8.2 MNepenoaroroBka

Bce cotpyanukmn komnanum ACME Electronics Factory Ltd., koTopble o6pabaTbiBaioT Y3CP-KOMNOHEHTbI, AOMKHbI
NpoxoauTb NepenoaroToBky kaxabie 24 mecsAua. ExxemecsuHo oTAen NOAroTOBKA KAAPOB COCTABNAET CINCOK COTPYAHN-
KOB, KOTOPbI€ AOMKHBI NPONTU NEPENOArOTOBKY B TeYeHue AByX mecsiLeB. COTPyAHMKW, 3aHECEeHHbIe B 3TOT CNNCOK, U UX
pykoBoaAuTeNu AOIMXKHbI GbITh YyBEAOMMNEHbl 0 HeO6X0AUMMOCTU NEPENOAroTOBKM U NPUIMAalleHbl Ha COOTBETCTRYIOLME
3aHATUA, NPOBOAMMbIE OTAENOM NOAroTOBKW KaapoB. 10 OKOHYaHWM NepenoaroToBKU COTPYAHWK AOMKEH HanucaTb TecT
M OTBETUTb HE MeHee YeM Ha 80 % Bonpocoe. COOTBETCTBYIOLLME 3AMNUCY BHOCSATCS] OTAENOM NOArOTOBKM Kaapos. Ecnin
coTpyaHuK He oTeeTun Ha 80 % BONPOCOB, OH AOMXEH NPOWTU NOBTOPHOE 0Oy4YeHne, Kak u Npyu HavanbHOM o6yueHuu.

Ecnu coTpyaHnk He npyenekancs K NepenoaroToBke B TeveHne 24 MecsiLeB, OH He AOMKeH AonyckaTbCA k paboTe
[0 TexX Nop, NOKa ycnewHo He NPouaeT NEPEnoaroTOBKY.

A.9 MnaH npoBepkn cOOTBETCTBUA
MnaH npoeepkn BbINONHEeHWA nporpammbl ACP-ynpaenexus, yupexaeHHsin ACME Electronics Factory Ltd,. npu-

BeaeH B Tabnuue A.1.

OCP-koopavHaTop o6a3aH onpegenutb anemeHTsl ICP-ynpaenenusi, Tpebylowme nepmoanyeckon npoBepKu.
OCP-koopanHaTOp Takke HeceT OTBETCTBEHHOCTL 3a pa3paboTky cnocoboB NpoBepku U 06yueHne CoTPyAHWKOB, BbINOI-
HSIIOLWMX NPOBEPKY.

OCP-koopanHaTop agonxeH ybeautbcsi, UTo Bce 0OHapyXeHHble HECOOTBETCTBUA BbINW yYCTpaHeHbl 40 OTNpaBKu
eXeKBapTanbHOro oT4eTa pykoBOACTBY.

MpumedyaHune— Merogs NPOBEPOYHbLIX UCTILITAHUI MOXHO HanTK B pasgene A.10.

Tabnwuuya A1— TpeboeaHus k nposepkam nporpammel ACP-yrnpaBneHus

SNEMEHT TEXHUHECKOro

MNpenen MeToauka ucnbeiTaHus Yacrtota ucnbitatusa | OTBeTCTBEHHOE NULO
KOHTpOnA
AHTUCTaTMYECKNE R<3,5-107 Om OCT P 53734.5.1—2009 | ExegHeBHO Onepartop
BpacneTsl (cMcTeMHOe pasgen A.1 (nepen
ucnbITaHue) MCMNOIb30BaHNEM)
Pa6ouas nosepxHocTe | Rg' <3,5-10°0m | M3K 61340-2-3 [3] Kaxxpable 3 mecsiua | SCP-koopavHaTop
CoeavHnTenbHas Touka | Rg') <1 Om Pasgen A.1 cneunaneHo- | Kaxable 3 mecsiua | OTaen kavecTBa
@HTWNCTaTU4ECKOro ro gokymeHta ACME
Bpacneta Electronics Factory Ltd.
CraTtundeckne <10 000 B/m Pasgen A.2 cneunanbHo- | Kaxable 3 mecsua | OTaen kavecTBa
reHepaTopbl ro gokymeHta ACME
Electronics Factory Ltd.
OkpaHupytlolime nakeTsl | BusyaneHas BbIGopouHbIN ocMOTp Kaxgble 3 mecsua | OTgen kadecTea
NpoBepKa Ha
npegmer
noBpexaeHunin

1) Rg — conpoTuBneHne K 3aluTHON 3emre.

A10 TpebGoBaHuA K Y33

B nporpamme OCP-ynpaenenunsa komnanun ACME Electronics Factory Ltd. nog yuyactkom Y33 noHvmaeTtcsi pabo-
uuii cTon, oGopyAOBaHHbLIA 3a3€MITEHHON PO3ETKOW U MMEKLWMI 3a3eMIeHHye paboyyto noBepxHOCTb. Pabovuii cton
MMeeT crneunanbHyle MapKMPOBKY, KOTOpas O3HadaeT, {TO CTON 3alMileH OT 3MeKTpocTaTU4YecKoro paspsiga.
HesawuieHHble YyBCTBUTENbHBIE K SMEKTPOCTaTMYECKOMY paspsiay usgenus AorkHbl obpaGaTtbiBaTbCsi TOMBKO
Ha 3a3eMIIeHHOM 3alLMLEHHOM CTone nepcoHanoM, npoweawum odyyeHne u NoNyyMBLWKMM COOTBETCTBYIOWMIA CepTU-
dukar.

MocetTuTenu, a Takxke HeOBy4YeHHbIe COTPYAHMKM JOSKHbLI HAXOAUTHCSA B MPOV3BOACTBEHHOMN 30HE TONBKO B COMPO-
BOXAEHUWU COTPYOHMKOB, npolegwmx oby4eHne v NonyumBLUMX COOTBETCTBYIOWMI cepTudMKaT. Nocetutenu unm He-
06y4YeHHble COTPYAHUKU He AOIMKHbI MPUKacaThCA K HedalwmweHHbIM YOCP-koMNoHeHTam.
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He npeacraBnstowme BaXXHOCTU AMANEKTPUKK (KOTOpbIe He TpebyoTes Ansi NPOU3BOACTBEHHOIO NpoLecca), BKIHo-
Yasi YNakoBKy, He AOIMKHbI HAXOAUTLCH Ha 3allueHHoOM paboyem ctone. [pucyTCTBNE OUSNEKTPUKOB BO BPEMS NMPOU3-
BOACTBEHHOIO NpoLecca AoNyckaeTcsl TONbKO, eCNU U3MEPEHHOoEe 3MekTpocTaTnyHeckoe none He npeesiwaet 10000 B/m
(cm. A.11.2). B NnpoTMBHOM Criy4ae nx Heobxoammo ybupaTtb U3 pabodeli 30Hbl, rae obpabartbiBatoTest Y3 CP-koMNOHeH-
Tbl, MOKa U3MepeHHoe none He 6yaet meHbwe 10000 B/m.

A10.1 MNnaH 3a3emneHusn

B kauecTBe 9TanoHHOrO 3a3emreHusi Bcex anemeHToB OCP-ynpaeneHusi, npyMeHseMbix B komnanmm ACME
Electronics Factory Ltd., gomkHa 6biTb 3aWwmTHas 3eMns. Bce TOUKM NOAKMIOYEHMA aHTUCTaTMYecknx 6pacneTos, a Takke
pabounx NoOBEpPXHOCTEN JOIKHbI MOAKINIOYATLCH K 3aLUTHOW 3eMrie.

HoBble TOUKM NOAKMIOHEHUST paboUnX NOBEPXHOCTEN M BpacneToB He0OX0AUMO UCTbITLIBATL HA NpeaMeT UX coe-
OWHEHWsI C 3alMTHOW 3emriel nepeg NpUMeHeHNeM.

A.10.2 MnaH 3azeMmneHnA nepcoHana

Mpwn 06paboTke Y3CP-kOMNOHEHTOB NepcoHarn AoMmKeH ObiTh NOAKMIOUEH K 3aWMTHON 3eMe NOCpeacTBOM aHTu-
cTtatTuyecknx GpacrneToB. AHTUCTaTMYeckue BpacreTbl JOMKHbI MITOTHO NpUIeraTh K KOXe.

MepcoHan o6s13aH NPoBepsTL GpacneTbl HE pexe 0AHOro pasa B AeHb (Nepes NPUMeHeHneM) Npyu NOMOLLU TecTe-
POB, pPacnosoX)eHHbIX y BXOAa B NPOU3BOACTBEHHYIO 30HY. Ecnin TecTep nokasbiBaeT, 4YTo 6GpacneTt ucnpaeeH, CoTPYAHUK
BHOCWUT 3anmcb B XXypHar, Haxogsdwwmics psaom ¢ Tectepom. Ecnm TecTep nokasbiBaeT, |UTo BpacneT HeucnpaseH,
COTPYOHVK JOMKeH coobwmTb 06 3TOM HavansHuky unu 3CP-koopauHaTopy, KOTOPbIE AOIKHBI MOMOYb BbISIBUTH NPUYU-
HY HEMCNPAaBHOCTM U BbiAaTb HOBbIN BpacneT. COTpyAHVK AOIMKeH NpoBepuTb Gpacnet Ha NnpegMeT NCNPaBHOCTMU.

CoTpygHuku, paboTaroLme NOCMEHHO, AOMKHbI UCMbIThIBATb CBOW KOHTaKTHbIE BpacneThbl TONLKO nepes TeM, Kak
nNpucTyNuTL K paboTe ¢ YyBCcTBUTENbHBIMU K ACP ycTponctBamu. B xxypHan pernctpaumm gomnxHa 6biTb BHECEHa 3anmch
06 ncnpaBHocTK Bpacnera.

UnavBnayansHoe npegnucanue: [ponsBoacTBeHHbIN npouecce komnanum ACME Electronics Factory Ltd. umeer
OAVH 3Tan, K KOTOPOMY MpaBuna 3a3emiieHusl NepcoHarna He NMPUMEHSIIOTCS, — PEMOHT U3AENWi Nnog, HanpsikeHUeM.
B cBsi3u ¢ TeM, YTO CyLeCTBYET ONacHOCTb BO3AEWCTBUS BbICOKUX HaNpsiKeHWUi, PyKOBOACTBO MOCTAHOBUITO, YTO HY OOUH
COTPYOHVK, BbINOIMHSAOLWMIA 3Ty ONepauuio, He JOMKeH HOCMTb aHTUCTaTnyeckue bpacneTol. CnefyeT AepXaTb rotoBoe
nsgenve 3a Kpasi U n3beratb KOHTakTa ¢ YyBCTBMTENbHLIMM K DCP ycTpoiicTBamu.

B kauecTBe AOMNONMHMTENBHOW Mephbl 3aWMThl ANA CHUWKEHUS] YPOBHS 3apsiia PpEKOMEHAyeTCs YCTAaHOBUTb MOHU3a-
Top BO3gdyxa. Hag pabounm mectom Heo6xoauMo NOMECTUTh crieaylowmii 3Hak (puc. A.1).

4 BHUMAHME! N\

PABOTA NMPU BbICOKOM
HANPSA>XEHUA!

HE CNEAYET HAEBATb
AHTUCTATUMECKUE
BPACHETbI NMPU PABOTE
C YYBCTBUTENBHLIMU

\‘ ! \ YCTPOVCTBAMM! ‘ l \/

PucyHok A.1 — 3Hak, ykasbiBalowmii Ha cneuuanbHble yenoBus paboTesl

A.10.3 Paboyas noBepxHOCTb

Bce paboune noBepxHOCTU BHYTpY yuacTka Y33 formkHbl ObiTh 3a3emMneHbl cornacHo tabnuue A.1. Hezasemnen-
Hble NMOBEPXHOCTU AOITKHbI MMETb MapPKUPOBKY, YKa3biBaIOLLYI0 HA TO, YTO Takue NOBEPXHOCTU HE NOAXOASAT ANs pa3me-
WweHnst HesawuweHHbIX YO CP-koMNoHeHTOB.

A.10.4 YnakoBka

Ons nepemewennst Y3CP-kOMNOHEHTOB n3genuin mexxay paboummm cronamm Heo6xoaNMMO UCNONb30BaTh TOJNbKO
HOBble 0400peHHble OCP-koopAMHATOPOM METarM3upoBaHHble aKpaHupylowme naketsl. Heobxoanmo nomectutb
n3genvisi B TaKow aKkpaHupyowmin naket. YyscTeutenbHble kK SCP nagenmna AomkHbl BIHUMATBLCA U3 YIAKOBKM TOINbKO Ha
3awmueHHon ot ACP noBepxHOCTH 3a3eMMNeHHbIM NEPCOHANoM.

Kak Toneko vyecTBUTEnbHOE K ACP nagenune npowno ucneitaHne, ero NOMeLLaloT B 3KPaHUPYIOLLMIA NakeT, 3ane4va-
THIBAIOT M KNagyT B 3aLUMTHBINA KOHTEWHEP ANsl TPAHCNOPTUPOBKU K 3aKasunky.

MHorga B 4OroBOpE UK 3aKase Ha MNoKyIKy yka3blBaeTCsl 3alMTHas YIakoBKa, KOTopas gonkHa ObiTb UCNONb3oBaHa.

A10.5 MapknpoBka

Komnanusi ACME Electronics Factory Ltd. He nonyumna Hukakux TpeboBaHMi K MapKkMpoBke OT 3aka3uuka. Ha
OTMpaBNseMbIX 3aKa34yuKy n3genusix npueedeHHas HuXe MapkupoBka (puc. A.2) 6yaeTt HaHeceHa Ha MeTanNU3nMpoBaH-
HbIW NakeT, YToGbl 3aKa34uuK 3Han, YTo U3genus SBMSITCA YyBCTBUTENbHbIMU K SCP.
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f BHUMAHVE! \

YYBCTBUTENBHOE K
INEKTPOCTATUMECKOMY PA3PALY U3OENME

COBNIOOAATE
HEOBXOAUMbIE MEPbI

A
Ata) At

NPEAOCTOPOXXHOCTW!
- /

PucyHok A.2 — MapknpoBKa, yKa3biBaloLWas Ha To, YTO n3gernume ABnAeTcs YyBCTBUTENbHbIM K OCP

A.11 Cnocob6bl npoBepku

A11.1 UcnbiTaHve TOYKM NOOKIIOYEHNA aHTMCTAaTMYECKOro GpacneTa

O6opyaoBaHne: MynbTUMETP.

MogcoeguHnTe 0aWH NPOBOA MYNbTUMETPA K 3aLUMTHOW 3emne.

MoagcoeguHWTe BTOPOKM NPOBOA, K TOYKE MNOAKIIOHMEHWS aHTUCTaTMYeckoro 6pacnera.

Bkniounte MynbTMMETP U CHUMWUTE NOKa3aHuWs.

Ecnn conpotuBneHne meHbwe 1 Om, pesynbTaTt B HOpME.

Ecnu conpoTuenexve 6onbwe 1 Om, NpoBepbTe COeAVHEHNE NPOBOAOB M, NPU HEOXOAUMOCTH, 3aKpenuTe.
A11.2 MNposepka Ha npeaMmeT POPMHUPOBAHUA INEKTPOCTATUHECKOrO NOns

O6opypoBaHue: NpuGop ANA N3MepeHnUst INEKTPOCTaTUHECKOTO MOnS.

BkntounTe Nnpubop 1 yCTaHOBUTE HA HOIMb.

N3amepbTe npubopom pabouylo 30Hy (rae pasMewarnTcsi YyBCTBUTENbHBLIE K SNEKTPOCTAaTUYECKOMY paspsay

ycTponicTa). Ecnu nokasanus npeesiwatot 10000 B/m, HeoGxogumo ybpate 3 paGoqen 30HbI NUWHUE YCTPONCTBA A0
TeX Mop, Nnoka N3MepeHHoe anekTpocTaTndeckoe none He craHeT meHbwe 10000 B/m.
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MpunoxeHne b
(obsazaTrenbHOe)

AHanus anemeHToB ACP-ynpaBneHusn

B.1 BBepgenne

B ocHoBe npuBefieHHOro B ctaHgapte nnaHa nporpammbl ICP-yrnpaBneHus nexut npoctas nporpaMmma, uenb
KOTOPOW NpoAEMOHCTPUPOBaTh, Kak AOMMkHA BbiTb HanMcaHa nporpamma, 4Tobbl OHa ygoBneTBopana TpeboeaHusm
FOCT P 53734.5.1. CywecTByeT MHOXECTBO ApPYyrMX anemeHToB CP-ynpaBneHuns, ncnonb3yemMbix Ha NponM3BoacTBax
3MNeKTPOHUKKU. B npunoxeHnn npueeaeHbl NPUMepbl UCNONb30BaHWA AONONHUTENBHBLIX 3neMeHToB OCP-ynpaeneHus.

basoeas nporpamma OCP-ynpaeneHus BKITIOYAET 3a3emMIeHne nepcoHana nocpeacTtBoM aHtucTatuyeckux 6pac-
neToB, 3a3emiieHne pabounx NOBepPXHOCTEW, METaNNM3UPOBaHHbIE 3KPAHUPYIOWME NakeTbl U NNaH UCMNONb3OBAHUS
HeobX0AMMbIX B NPOUM3BOACTBEHHOM NpoLecce ANINEKTPUKOB C YKazaHMeM pacCTosaHUA (Mexay YyBCTBUTENbHbIM n3ge-
nMeM U OU3NEKTPUKOM), eCnu U3MepeHns areKTpocTaTnieckoro nons npessiwait 10000 B/M B MecTe npuMeHeHus
YICP-komnoHeHTa. CornacHo nyHKTy 5 HacToAWEro craHgapTa, nporpamma nogxoavT ans NPOU3BOACTB, rge ocylue-
cTBnsieTcs obpaboTtka Y3CP-koMnoHeHTOB Ha ypoBHe 100 B unu Boiwe no MYT.

OavH u3 HanGonee TpyAHbIX BONPOCOB: «Koraa Bo3HMKaeT HeobXoaAMMOCTb MCMNOMb30BAHNA AOMNONHUTENbHBLIX
anemeHToB OCP-ynpaBneHns, Hanpumep paboumnx xanaroB, MOHU3aTOPOB, MOHUTOPOB 3MEKTPOCTaTUHECKOro paspsaa,
aHTMcTaTn4eckor obyBun, aHTUCTATUUECKUX HAMOMbHBIX MOKPLITUIA UM HAaNOMNbHbLIX MaTOB, aHTUCTATUYECKUX CTYNBbEB U
TEenexeKk?»

BHeapeHne gononHutensHbix Mep SCP-ynpaBneHusi, NO3BOrsiiOWMX NOBLICUTL 3(h(HEKTUBHOCTb NPOrpamMMbl KOH-
Tpons, obycnaenveaeTcsl peleHnemM KOMNaHuM Unm TpeboBaHUsIMK 3aKasumnka.

B cneaytolem nogpasgene onuceiBaloTcs Hanbonee pacnpocTpaHeHHbIE AONONHUTENbHbIE Mepbl SCP-ynpasne-
HUS1, LLMPOKO UCMOMNb3yEMble B NIEKTPOHHON NPOMBILLIIEHHOCTH, a TAKXe peKoMeHAauNmn No nx NPUMeHeHuIo.

B.1.1 AHTMCTaTM4ecKue nonbl

YcTaHoBKa aHTUCTaTUYeCKMX MONOB UMM MaToB, @ Takke HOWEHWe aHTUCTaTu4Yeckon obyBn pekomeHayeTcsl Ha
Npou3BOACTBAX, 3aHMMatoLLmMXCcs COOPKOW, rae BaxHa MOOUNBHOCTL NepcoHana. AHTUCTaTu4eckan o6yBb U HaNONbHbIE
nokpbITMS oBecnedrBatoT cBoGoay NepemelleHVsl TepcoHana B npegenax paéoven 3oHbl 6e3 ywepba 4yBCTBMTENbHBIM
K 3MEKTPOCTaTUUECKOMY pas3psgy KOMMOHEHTaM.

MpumeyaHne—YbeguTecb B TOM, 4YTO KOMBMHaLMA «HaMoOMbHbIE NOKPLITUSA — 06yBb» 06ecneYnBaeT NoTEH-
umnan tena Hxke nopora 100 B cornacHo MOCT P 53734.5.1.

MpuBeadeHHbIe HUXe rpatvkm oToBpaxatloT HanpsKeHne, opMUPyeMOe NPU UCNONb30BAHUKU TPEX TUMOB 0OYBU
Ha OQHOM M TOM €& HanonbHOM NokpeiTUK. Mpumepsl 1 1 3 (pucyHkn b.1.a u B.1.8) HenpuemMnembl Ansi NPOrpaMMbl KOH-
Tpons B cooTBeTCTBUM C TpebosaHmamu TOCT P 53734.5.1—2009, Tak kak cpegHee 3Ha4YeHUe NsATH NMKOB HanpshkeHWUH
npesbiwaet npegen 100 B. Mpumep 2 (pucyHok B.1.6) 4eMOHCTpUpyeT npuemMnemyo KOMGUHaUMIO «HANOMbHbIE NOKPbI-
s — 0byBbY.

5.1.2 UoHunzaTophkl

B npuesepeHHom npumepe nporpammbl ACP-ynpaenenus ansnekTpvku, HeobxoanMmble ANsi TEXHONOIMYECKOro
npouecca 1 Bol3blBatoLLMe 3nekTpocTatudeckoe none 6onee 10000 B/m B6nman Y9 CP-KOMNOHEHTOR, MPUXOAUINOCH yaAa-
NATb OT HKUX. YTO Aenarb, ecrnn AMSNEKTPUKW QOMKHbI HAX0AMTCS BONN3M YyBCTBUTENBHLIX K ACP ycTponcte? Mcnonb-
30BaHMe WOHW3ATOPOB MMO3BOMNAET CHWXAaTb 3apsd Ha OWSMeKTpUKax, TakuMm obpa3oM OHM MOrYT HaxoauTbCsl B
HernocpeAcTBeHHON 6rn3ocT oT YyBCTBUTENbHBIX K ACP ycTpolicTs. Micnonb3oBaHne MOHU3ATOPOB BO34yXa BO MHOTOM
3aBUCUT OT TpeboBaHWUI NPOU3BOACTBEHHOO NpoLecca.

B.1.3 MoHuTOpbLI aneKTpocTaTU4YeCKoro paspsaaa

MHorne cuntatoT, 4TO Npu paboTe CO CBEPXHYBCTBUTENbLHLIMU YCTPOWCTBAMU TPEBYIOTCA MOHUTOPLI 3MeKTpoCcTa-
TUYECKoro paspsga. B yem pasnuune mexagy MOHUTOPaMM K aHTUCTaTUYECKMMK BpacnetTammu? XapakTepucTuku OByX
cucTtem abconioTHO OAMHaKOBbI. MPeUMYLLECTBO UCMONb3OBaHNS MOHUTOPOB COCTOMT B TOM, YTO OHW HE 3aBUCAT OT
YyBCTBUTENbHOCTM 0b6pabaTbiBaeMbIX yCTPOWCTB.

MNpaBuneHo 3a3eMneHHbI 6pacneT obecneymBaeT HanpsikeHue Tena coTpyaHuka Ha ypoeHe 10 B. MpenmywecT-
BO MOHWTOPA@ COCTOMT B TOM, 4TO OH Cpasy Xe PerucTpupyeT To HanpsikeHne, KOTOPoe BO3HUKAET Ha Tene COTPYAHVKa,
ecnu 6pacnet paccrerusaetcs. Ecnv He OCyLLECTBNABTCH MOHUTOPUHT, COTPYAHWK He yaHaeT 06 obpbiee GpacrneTa 4o
Havana criegyrowen cMmeHbl. MOHUTOPVHI genaeTt nporpaMmmy KOHTpons 6onee HadeXHOW, Tak Kak noMoraeT CHUXaTb
UIN YCTPaHATb BO3MOXKHbIE NMOBPEXAEHUS.

[pyrve npeumylecTBa NCNONb30BaHUS MOHUTOPOB: OTCYTCTBME HEOGXOAUMOCTU PErnCTPUPOBAaTLCA B XXypHane
€XedHEeBHOro UcnblTaHnsi bpacneToB 1 3KOHOMUSI BPEMEHW COTPYAHWKOB.

Mo cpaeHeHuto ¢ Npnbopamm, KOTOPbIE KOHTPONMPYIOT CoeanHEHUE paboUMX NOBEPXHOCTEN C 3aLLMTHBIM 3a3emre-
HVeM, MMeeTCs BO3MOXHOCTb YCTPaHeH s NpoBepKy paboumx NoBEPXHOCTEN NPW KOHTPOIe TEXHOMOIMYECKOro npouecca.

MoHWTOpPbI 3NeKTpocTaTUYECKOro paspsaga A0MKHbI BbITh BKIOUEHB! B NPOrpaMMy KOHTPOMS TEX OpraHu3aumnn, K
KOTOPbIM NpegbABnsAlTCA BoICOKUe TpeboBaHUsI HaAeKHOCTH.
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5.1.6 — Mpumep 2
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PucyHok B.1 — HanpsixeHue, popMypyemMoe npu WCnosib30BaHUU Tpex TUNOB 06YBM
Ha OHOM U1 TOM €& Hano/IbLHOM MOKPbITUK
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Bubnuorpadua

MpuBopbl NoNynPoBOAHUKOBLIE. MeToAbl MEXaHUYECKMX U KNMMaTNYeCKUX UCMbl-
TaHui. YacTtb 26. cnbiTaHne YyBCTBUMTENBHOCTM K SITEKTPOCTaTUHECKOMY pa3psi-
ay. Mogenb Yenoeeuveckoro tena

(Semiconductor devices — Mechanical and climatic test methods — Part 26:
Electrostatic discharge (ESD) sensitivity testing — Human body model (HBM)

OnekTpoctatuka. Yactb 2-1. MeToabl ucnbitaHuin. CnocobHOCTL MaTepranos u
n3genui paccemBaTtb 3NeKTpocTaTUHECKUE 3apsaabl

{(Measurement methods — Ability of materials and products to dissi pate static
electric charge)

OnekTpocraTtuka. Yactb 2-3. MeToabl onpeaeneHns 3ANeKTPUHECcKoro ConpoTuene-
HUA TBEPABIX NNOCKMX MarepuarnoB, UCMOMNb3yeMbIX C LENnbio NpeaoTepaweHns
HaKONNEHUA 3NEKTPOCTaTMYeCcKoro 3apsiga

(Methods of test for determining the resistance and resistivity of solid planar
materials used to avoid electrostatic charge accumulation)

OnekTtpoctaTtuka. Yactb 4-1. MeToabl ucnbiTaHuin A4na NPUKNagHbIX 3agad. dnek-
TPOCTATUHECKNE XapaKTEPUCTUKM HAMNOIbHBLIX MOKPLITUNA U CUCTEMBI MOJTOB
(Standard test methods for specific applications — Section 1: Electrostatic behavior
of floor coverings and installed floors)

OnekTpoctatnka.Yacts 4-3. MeTogpbl ucnbiTaHWi ans npuknagHeix 3agad. Obyeb
(Standard test methods for specific applications — Footwear)
OnekTpoctatnka.Yactb 4-5. Metoabl ucnbiTaHUi 4N npuknagHsix 3agad. Metoab!
OLeHKN 3MEeKTPOCTAaTUYECKNX CBOMCTB 06YBY, HANOMBHOIO NOKPLITUSI B KOMGUHA-
UMK C HENOBEKOM

(Standard test methods for specific applications — Methods for characterizing the
electrostatic protection of footwear and flooring in combination)

OnekTtpoctaTtuka. Yactb 4-9. MeToabl ucnbiTaHuit ans npuknagHbix 3agad. Ogex-
Aa

(Standard test methods for specific application — Garments)

Onekrpoctatuka. Yacte 4-7. MeToapl ncnbiTaHWi Anst NpUKNagHbIxX 3agad. Nonm-
3auus

(Standard test methods for specific application — lonization)
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