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[[OCT P 53734.5.2—2009
[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnuny», a npasmna npuMeHeHunst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 NMOArOTOBJIEH OTKpbITEIM akUuMOHEPHBLIM ODLLECTBOM «BCepOoCCUMNCKMA HayuHO-UCccneaoBaTeb-
CKUN MHCTUTYT cepTudpunkaunmn» (OAO «BHUNC») n 3akpbITeiM akuMOHEPHBIM 0DLLIeCTBOM «Hay4YHO-Npoun3-
BoAcTBeHHada pupma «dunonb» (BAO «HaydHo-npounssoagcTeeHHaa pupma «Amnnonby»)

2 BHECEH TexHuyeckum komuteTom no ctaHaapTusaumm TK 072 «9nekTpocTaTukan

3 YTBEPXOEH W BBEAEH B JENCTBUWE MMpukazom deaepanbHOro areHTcTBa no TeXHUYECKOMY
perynupoBanunto n metponorin ot 15 gekadps 2009 r. Ne 1199-ct

4 HacTtodawmm ctaHaapT asnsetcs MoandnuuMpoBaHHbIM NO OTHOLLEHUIO K MeXXayHapoaHoMy cTaHaap-
TY MOK 61340-5-2-2007 «3nekTpocTaTuka. Hactb 5-2. 3awuTa aneKTPoHHLIX YCTPOWUCTB OT 3M1eKTpocTaTu-
Yeckux asneHnin. Pykosoacteso no npumeHeHuo» (IEC 61340-5-2:2007 «Electrostatics — Part 5-2: Protection
of electronic devices from electrostatics phenomena — User Guides) nytemM naMeHeHUsa oTaenbHbIX pas
(CnoB, 3Ha4YeHUN NokasaTeneun, CChINOK), KOTopble BbiAeeHbl B TEKCTE KYPCUBOM.

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HayluoHalnbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpasok — 8 eXe-
MeCSIYHO u30asaeMbix UHMOPMaUUOHHbIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Unu OmmeHbl Hacmosweao cmaHoapma coomeemcmsyruee yeeooMmiieHue byoem
onybrnuKoeaHo 8 eXXeMeCsI4YHO U30asaeMoM UHOPpMaUUOHHOM YKa3amerne «HalyluoHanbHbie crmaHoapmabiy.
Coomeemcmeyrouwjas UHQopMalusi, yeeOoMIIeHUS U MeKCMbl pa3Mellaromecss makxe 8 UHpopMallUoHHOU
cucmeme obuiez20 rnonb3oesaHuss — Ha ogpuyuanbHoM caume PedepalibHo20 az2eHmemea ro mexHuU4ecKomMy
pezynuposaHuro U Mmemporsnoauu e cemu VIHmepHem

© CraHaapTuHdgopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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[[OCT P 53734.5.2—2009
BBenoeHue

HacTtoswen ctaHgapT npeaHasHadeH Ansa nuu, M opraHnsauni, KoTopble CTankKMBaoTCA CO CTaTUYECKUM
9NEeKTPUYECTBOM B npoLiecce paboThl, a TaKkKe AN Npou3BOACTB, 3aHUMAaIOLLUXCS M3roTOBNEHUEM, 0DpaboT-
KON, COOPKON, YCTaHOBKOW, YMakOBKOW, MapKUPOBKOW, OOCNY)XMBaAHMEM, WUCNbITAHUEM, MNPOBEPKON WNK
Kakon-nnbo apyron obpaboTKOU IMNEKTPUYECKUX UMK SNEeKTPOHHbIX AeTanen, y3noB M obopyaoBaHuUS,
YYBCTBUTENbHBLIX K NOBPEXAEHMSIM, Bbl3biIBAEMbLIM 3NeKTpocTaTudeckumMmn paspagamu (OCP) 6onblnm mnu
paBHbiM 100 B Ha ocHoBaHUM Moaenu Yyenosedeckoro tena (MYT). B HacTodlwem cTaHgapTe cogepXaTcs
yKasaHusa no paspaboTke, BLINOMHEHUIO N OCYLLECTBMEHNIO MOHUTOPUHIA NPOorpamMmmMbl KOHTPOMNA CTaTUYECKO-
ro anektpuyectea B cooTBeTCTBUM ¢ [OCT P 53734.5.1—2009 (MOK 61340-5-1:2007).

[Mpeaen 100 B MYT yctaHoBneH BI'OCT P 53734.5.1—2009 (M3OK 61340-5-1:2007) kak ©6a30BbIA NOPOT
BOCMNPUMMYNBOCTU, TaK Kak nogasnstoliee 00nMbWNHCTBO U3AENNN HA PbIHKE UMEHOT YYBCTBUTENIbHOCTL BhiLLE
100 B.

[1peaensl, ycTaHaBNMBaeMble ANA KaXXOA0ro U3 3N1eMeHTOB ynpaBlieHUA 3NeKTpocTaTUYeCcKUMM pasps-
aom (OCP-ynpaBneHus), onpegenatoTtcda nporpammon SCP-ynpaBnenus, paspaboTaHHOW AN YCTPOWUCTB,
BblaepkusatoLx 100 B MYT. 3HaveHue 100 B bepeTcst Ha OCHOBaHUM MaKCcUMalbHbIX YPOBHEW Hanpske-
HUSA, NoNyYaeMblX Ha OTAENTbHOM 31eMeHTe Npu ero sasemMneHun ¢ NpMMeHeHneM MeToauK, MPUHATLIX B 3Nek-
TPOHHOWU NPOMbLIWNEHHOCTU U U3NOXKeHHbIX B TOCT P 53734.5.1—2009 (MOK 61340-5-1:2007).

[ng NPONU3BOACTB, rae BO3MOXEH PUCK  NOBpeXaeHus 3apPsKeHHbIX  YCTPOWUCTB,
[OCT P 53734.5.1—2009 (M3K 61340-5-1:2007) yctaHaBnMBaeT TpeboBaHUs NO UCMNOMb30BAHUIO OU3NEK-
TPUKOB Ha ydacTKe, 3allULLEeHHOM OT 3NeKTpocTaTudeckoro paspaga (Y33), OCHOBbIBaACb HA MakCUMalbHbIX
npegenax sHavYeHUn anekrpocrtaTnydeckoro nonsd. bonee noapodbHo ata Tema obeyxaaetcs B 4.6.

Obuwwre npuHuKMnel, onncaHHble B TOCT P 53734.5.1-2009 (M3K 61340-5-1:2007), npuMeHA0TCA He
TONbKO ANd YYBCTBUTENbHLIX K 3M1eKTpocTaTUYeCKoMyY paspany KOMNoHeHToB (HOCP-koMNoHeHTHI), BblAep-
xunearowium 100 B mnum Beiwe. Ana nponssoacTs, rae npumMmeHsawntTed HOCP-koMNoHeHTHI, BblaepKMBatoLme
meHee 100 B (M4T), Takke MOrytT npumeHATbcsl OCHOBHbIe npuHuunel [OCT P 53734.5.1-2009
(M3K 61340-5-1:2007). INpeaensl, npuBeaeHHbIE B Tabnunuax 2—4 ykasaHHOro ctaHgapTa, MoryT ObITb U3Me-
HeHbl. Heobxoanumo ykasbiBaTb B AoKyMeHTax, YTo ans HOCP-koMnNoHeHTOB, Belaepxusatowmx meHee 100 B
MUT, TpeboBaHna FOCT P 53734.5.1-2009 (MOK 61340-5-1:2007) 661111 U3MEHEHDI.

dyHaamMeHTansHble npuHuunel CP-ynpasneHus, dopmupyemble Ha b6ase NOCT P 53734.5.1—2009
(MOK 61340-5-1:2007):

- n3beratb nepenadn 3apsiga o1 NMobbIX 3apsKeHHbIX TOKOMPOBOAALNX 0OBEKTOB (NepcoHan, obopy-
noBaHune) Ha nsgenue. 310 obecnevynBaeTcsl CBA3bHO UMK 3NEKTPUYECKMM coegUHEHUEM BCEX NPOBOAHUNKOB,
HaxoaaLwmxest NoBNMU30CTU, BKNOYAsA NepcoHan, ¢ 3alUTHbIM 3a3eMNeHnemM Unn cneymanbHo YCTPOEHHbIM
3a3eMIeHneM (KaK aTo aenaeTcd Ha bopTy Kopabnsa unun camonera). Takoe yCTponUcTBo POopMUPYET SKBUMO-
TeHUMansHoe paBHOBECUE MeXOy BCEMU MNPOBOAALLMMU OOBbEKTAMWN N NEepCOoHarnoMm. JekTpocTaTundeckast
3alluuTa MOXET NnoaaepXnBaTtbCd NMpn PasHOCTM NOTEHUMANOB, OTMUYHOW OT «HYMEBOro» NoTeHUMana Hanpga-
XXEHNS 3eMIN, NOCKONbKY BCe NpoBoasLne 0OBbEKTbI B CUCTEME UMEKOT OANHAKOBBLIW NMOTEHLMAN;

- nsberatb nepegadn paspsiga ot ntodbix 3apskeHHbIX HOCP-koMNoHeHTOB (Nepegava 3apsga MOXeT
MPOU3OUTU B peaynbTaTe NpsiMoro KoHTakra/pasbeguHEHU U1 npur obpasoBaHnM NONS): ANSNEKTPUKA HE
TEPSAOT CBOM 3NEKTpoCcTaTUYECKNIN 3apsia Npu KoHTakTe ¢ 3emneid. MoHM3aunoHHbIE CUCTEMBI 0becnevnBatoT
HeUTpanusaLuuo 3apaaoB ANSNEKTPUKOB (MaTepuanbl CXEMHBLIX NNaT U YNakoBKU HEKOTOPLIX N3AeNnn SABNSA-
l0TCA NpUMepaMn AN3NEKTPUKOB).

OueHKa onacHOCTU aneKkTpocTaTudeckoro paspsga (OCP-onacHoCTb), OPMUPYEMOUN 3NeKTpocTaTu-
YeCKUMU 3apagamMm Ha HeobxoanMbIX Ha pabodeM MecTe AMBNEKTpUKax, ACIPKHA rapaHTUpoBaTh, YTO Npea-
NMPUHMMAIOTCH Mepbl B COOTBETCTBUU C UMEIOLLMMCH PUCKOM;

- MACNONb30BaTh 3alUMTHYIO YNaKoBKY, TaK KaKk HenocpeACTBeHHO 3a nNpegenamin Y33 4acTo HEBO3IMOX-
HO KOHTPONUPOBAaTb NepeYvncneHHble Bhille ABNeHUs. 3allTa OT 3MeKTpocTaTUYEeCcKoro paspsaa MoXeT A0C-
Turatecsl nomeuweHnem YOCP-KOMNOHEHTOB B aHTUCTaATUYECKME MaTepuanbl, TUM KOTOPLIX 3aBUCUT OT
CUTyauun N HazHavyeHusa. AHTUCTaTUYECKMEe paccenBatolMe Mmatepuansl MOryT obecneynBaTth aaeKkBaTHYHO
3alUUTY TONBKO BHYTPU Y33.

3a npegenamn Y33 pekoMeHOyeTcsl UCMOoMb3oBaTh 3KpaHUpYylolne cTtaTuyeckme paspagbl MaTepua-
Nnbl. HecMoTps Ha To, YTO Takue MmaTepuanbl He 0bCyXXaaloTCcA B AaHHOM CTaHAapTe, BaXXHO NOHUMAaTb pas3fn-
YN B UX NPUMEHEHUN.

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

IJNeKTpocTaTuKa
3ALWUTA SNEKTPOHHbLIX YCTPOUCTB OT 3NEKTPOCTATUYECKUX ABNEHUN

PyKkoBoACTBO NO NPUMEHEHUKD

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

Ilata BBeaeHna — 2010—09—01

1 Ob6nacTtb NpUMeHeHus

Hactosawmnn ctaHgapT paspaboTaH B gononHeHue K ctaHaapty FOCT P 53734.5.1.

OneMeHThl ynpaBneHUa WU npeaensl, ykasaHHble B HACTOSILLEM cTaHaapTe, paspabaTtbiBanncb AnS
3alUMThl YCTPOUCTB, BbliaepxuBawowmx 100 B nnu seille Npu UCNbITAHUAX HA OCHOBE MoAernn YelloBevyeckoro
Tena. OaHako obLme NpUHUMNLI cnpaBeannBbl Takke ANA YCTPOUCTB, KOTopble BhiaepkmnBatoT meHee 100 B.

2 HopmaTuBHbIe CCbINKN

B HacTosileM cTaHgapTe UCNonb30oBaHa CChbifnka Ha cneayroLnin ctaHaapT:

[OCT P 53734.5.1—2009 (MOK 61340-5-1:2007) OneKkTpocTaTuka. 3awmrta 3NeKTPOHHbLIX YCTPOUCTB
OT anekTpocTaTudeckmx asneHnin. Odwme tTpebosanus (M3K 61340-5-1:2007, MOD)

[TpumeyvyaHwue—Illpn NoNb30BaHUN HACTOSLWMM CTAaHOAAPTOM LenecoobpasHo NpoBEPUTb AEUCTBUE CCbINOM-
HbIX CTAHAAPTOB B MHDPOPMALMOHHON CUCTEME OOLLEro nonb3oBaHns — Ha opuumanbHomM cante PegepanbHOro areHT-
CTBa NO TEXHUYECKOMY PEryIMpoOBaHNIO N METPONOINNMN B CETU VIHTEPHET UMM NO eXerogHo n3gaBaemMomMy ykasaTento «Ha-
LWOHanNbHbIE CTAaHAAPTbI», KOTOPbIW ONyOrnMKOBaH Mo COCTOSAHUIO HA 1 AHBaps TEKYLWEro roga, u no COOTBETCTBYIOLWUM
EXEMECHAYHO n3gaBaemMbiM MHPOPMALMOHHBLIM yKasartensam, onybrnmkoBaHHbIM B TEKYLWLEM roay. ECnn CCbINOYHbIM CTaH-

OapT 3aMeHEH (M3MEHEH), TO NPV NOMNb30BAHUM HACTOSIWLMM CTaHAAPTOM crnegyeT pyKOBOACTBOBATLCH 3aMEHSIOLWMNM (13-
MEHEHHbIM) cTaHgapToM. Ecnun ccbinoYHbIM CTaHAAPT OTMEHEH 6e3 3amMeHbl, TO NONOXEeHNe, B KOTOPOM [aHa CCbINKa Ha
Hero, NPUMEHSIETCA B YaCTU, He 3aTparnBatoLLLEN 3TY CCbINKY,.

3 TepMUHbI, onpegeneHna U coKpalleHus

3.1 TepMUHbI U onpeaeneHusn
B HacTodWweM cTaHaapTe npumMmeHeHbl TepMuHbl no F'OCT P 53734.5.1.

3.2 CoKkpalleHun

B HacTodlWweM cTaHgapTe NpUMeHeHbl criegylolle cokpalleHUs:

- OCP-uyBCTBUTENMBHOCTL — YYBCTBUTENIbHOCTL KOMMOHEHTOB K 3NEeKTpoCcTaTUYEeCKoMY paspsiay;
- OCP-XxapaKkTepUCTUKN — XapaKTePUCTUKN 3NEKTPOCTAaTUYECKOTO pa3paaa;

- 3[NM — 3apskeHHbIX NNTOCKUA MOHUTOP.

U3paHune odbmumnanbHoe
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4 TlnaH nporpammbl 9CP-ynpaBneHus

4.1 PaspaboTtka nnaHa nporpammbl 9CP-ynpaBneHus

4.1.1 HasHavyeHue 9CP-koopauHaTopa

[na npaBMNbLHOMO COCTaBNEHUA U BbINONHeEHMS nporpamMmmel QCP-ynpaBneHna gomkeH ObiTb Ha3HAYEH
DCP-koopanHaTop. KoopanHaTop oTBeYaeT 3a Bce acnektbl 9CP-3amTel Ha gaHHOM npeanpuatun. Ong
adbpekTUBHOM PaboThl KOOpAMHATOPa TpebyeTca:

- MONHasa nogaepXka pykoBOACTBA;

- Xopollee NOHUMaHUe HABMEHUU 3NeKTPpocTaTUuKM U npudnH noepexageHusa, YHOCP-KOMMOHEHTOB.
OCP-koopagunHaTop 06s13aH nocewartb obpasoBaTesibHble NporpaMmmbl UMM CEMUHAPDI, MOCBSILLEHHbLIE 3NeK-
TPOCTaTUYECKUM SABNEHUAM, YTODbI pacLUMPATbL CBOW 3HAHUA;

- noHnmanue ctaHaapTa FOCT P 53734.5.1 n Bcex opraHnM3aLnoHHbIX NPOLLECCOB, CBSI3AHHbLIX ¢ 0bpa-
lwieHnem HoCP-KOMNOHEHTOB;

- JOCTYN K U3MepUTenbHOMY 0bOpyaoBaHMIO B LIeNAX BbINOMHEHUS NPOBEPOK COOTBETCTBUSA, a TakxXKe
MCNbITAaHUA HOBbIX U3deNu U MaTepurarnoB, UCNoMb3yeMblX B nporpamme SCP-ynpaBneHus;

- B 3@aBUCUMOCTU OT pa3MepoB NpeanpusaTua KoopanHaTopy MOryT Takke notpedoBaTbCs MHCMEKTOPLI
Onsg NnpoBegeHUs NPOBEPOK.

PykoBOACTBO NpeAnpusitust 0ba3aHo npeaocTtaBUTb KOOpAUHATOPY NMOMHOMOYNUA N rapaHTUK TOro, YTo
nporpamma SCP-ynpaBneHnsa dyaeT noggepXneatbcs U padboTaTb.

4.1.2 OnpepeneHue cteneHn YyBCTBUTENIbHOCTU KOMNOHEHTOB K OCP

Cnegywowmim stan B paspaboTke nnaHa nporpammbl SCP-ynpaBneHnss — onpeaeneHne CcTeneHun
YYBCTBUTENBLHOCTMN KOMMNOHEHTOB K QCP, cbopok nnn obopyaoBaHus, AN KOTOPLIX paspabaTbiBaeTCs TaKoW
nnaH. Xotda tpebosaHung, onucaHHble B[OCT P 53734.5.1, aecTBUTENLHBI ON1S1 KOMMOHEHTOB, BblAEepXXKUBAtO-
lwmx 100 B MYT nnu Bebile, opraHMsauus MOXeT BelbpaTbh nporpaMmmy SCP-ynpaBneH1Usa Ang KOMNOHEHTOB,
BblAepKusatoLmx meHee unm donee 100 B MYT. B atom cnydae opraHusaums gomnkHa paspabortartb nnaH
nporpammbl CP-ynpasneHnd, KoTopbi YeTko onpegensdet OCP-4yBCTBUTENBHOCTL, HA KOTOPOW OCHOBaHa
OaHHas nporpamMmma.

OpraHusauma MoXeT UCNOoMNb3oBaTh pasfnnMyHble MeToabl Ana onpegeneHnsa QCP-4yBCTBUTENTIbHOCTI.
HeKoTopble U3 TaKUX MEeTOO0B BKMOYAOT!

- npegnonoXeHue, YTo BCe KOMMOHEHThl MMeloT YyBCcTBUTENbHOCTL 100 B MYT;

- UAcCnbITaHUe KOMMNOHeHTOB Ha OCP-4yBCTBUTENLHOCTL ANA onpeaeneHna noporos SCP-4yBCTBUTEb-
HOCTU Ha ocHOBe cTaHaapTa MOK 60749-26 [1];

- NoUCK AaHHbIX 0 DCP-4yBCTBUTENBHOCTU B ONYONMUKOBAHHLIX AOKYMEHTAaX, Hanpumep, TeXHNUYECKUX
YCNOBUAX (Ccreungpukaumnax) U3roToBUTENEN.

4.1.3 OueHKa TeXHONorn4eckux n opraHM3aLMoOHHbLIX NpoLEeCCOB

[Tpexage yemMm NpUCTYNUTb K paspaboTke nnaHa nporpammbl ICP-ynpaBneHus, HeodbxoamMmo OLEHUTL
TEXHONOrn4eckne W opraHMsauMoHHbIE npoLecchl, KOTOpble MOryT oOKasaTb BMUAHWME Ha NporpamMmmy
2CP-ynpasneHusa. Hanpumep:

- 3aKYMKWU;

- KOHCTpYyUpOBaHMe;

- BXOOHOW KOHTPONb;

- KOHTPpOINb Ka4vecTBa;

- NMPOWU3BOACTBO;

- ACNbITaHUE;

- TexHun4eckoe obcnyxmBaHue;

- yrMakoBKa U TPaHCMOPTUPOBKA;

- obcnyXuBaHuUe Ha MecTe;

- aHanun3 HencnpaBHOCTEW;

- PEMOHTHbIE pPaboThl;

- XpaHeHue 3anacHbIX YacTeu;

- TpaHCNoOPTUPOBKa MaTepuanoB U NnepemMelleHne aeTaneu;

- NMPUEMKA.

ona onpegeneHnsa SCP-pUCKOB 1N TEXHONONMYECKUX METOAUK HEODXOAUMO OLIEHUTb KaXKablN y4acTOK,
Ha KoTopoM obpabaTtbiBatoTcss HOCP-koMnoHeHThl. HakonneHHasa Ha 3aTux aTtanax MHopmMaunusa sIBNSIeTCH
OCHOBOW ANs paspaboTky nnaHa nporpammel QCP-ynpasneHus.

2
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4.1.4 [JokyMmeHTauuda nnaHa nporpamMmbl ACP-ynpaBneHuA

[Tocne cbopa nepevyncrneHHon Beie MHopMaLnM opraHnsauns Ha4yMHaeT co3gaBaTh NaH Nporpam-
Mbl. ['1naH gomkeH onpeaenatse odbnacTb AeUCTBUSA NpOorpamMmmebl, BKIOYatoLWyo 3agavu, AeUCcTBUA U MEeToAN-
Kn, Heobxoaumble anga 3awutel YIOCP-KOMNOHEHTOB, WUMerWux ypoBeHb JCP-4yBCTBUTENBHOCTH,
BbIOpaHHbIXA O4N49 3TOro nNiaHa unu Beile. XoTH rMaBHOW 3agaven Takoro rnnada siBngeTcd onpeaeneHune ctpa-
Ternmm, oTeevarLnx agMUMHUCTPaTUBHLIM U TeXHU4YecKUM anemeHTam [OCT P 53734.5.1, MOXeT oKasaTbCA
NONe3HbIM BKITIOYEHUE B HEMO N APYTMX BONPOCOB.

[lononHUTEeNbLHO paccMaTpuUBaeMble B NiaHe BONPOChl BKNOYAIOT:

- OpraHun3auNoOHHYIO OTBETCTBEHHOCTD;

- pacnpegeneHue ponen n OTBETCTBEHHOCTEN MeXAay opraHusaumen, cybnogpagyumkamm U nocTaBLL K-
KaMU;

- cTpaTternm anst MOHUTOPWHra Bbinycka NpoayKkumMm 1 NpoLEeCcCoB, KOTOPLIE MOTYT OKa3aTbCs BaXXHbIMU
npun onpeaeneHUn apdpekTUBHoCcTU Mep ICP-ynpaBneHUs, oCcyLecTBNSIEMbIX B HACTOALMA MOMEHT, UMK
npun oLeHKe HeoBbXoAMMOCTMN pa3paboTKU AONONHUTENMbHBLIX Mep;

- cnocodbl NOCTOAHHOIO COBEpPLUEHCTBOBaHMSA nporpammbl SCP:;

- CMUCOK YTBEPXXAEHHbIX n3aenun n matepuanoB gnd OCP-ynpaBneHus;

AOMUHUCTPATUBHLIE N TEXHUYECKNEe 3MeMeHThbl HacTosALWero ctaHgapTa, KOTopble HYXXHO Yy4YUThLIBATb
MNPWU COCTaBNEHUN NnaHa (ecn OH He ABNAeTCA MHANBMAYANbHBLIM), BKITHOYAOT:

- NNaH odbyveHUs;

- MJ1aH NPOBEPOK COOTBETCTBUS;

- TeXHu4eckme TpedboBaHUA;

- CUCTeMbl 3a3eMeHUs/BblpaBHUBAHUS NoTeHUUana;

- 3a3eMIieHune nepcoHana;

- 3alUMLLIEHHbIE YYaCTKMU;

- YMaKoBKa;

- MapKUpoBKa.

4.1.5 BHeceHUe NaMeHeHUN

TpeboBaHusa ctaHgapta FOCT P 53734.5.1 npuMeHMUMBI HE ANSA BCEX yYaACTKOB Npou3soacTtea. onyc-
KaeTCHa NCKIMIOYEHME U3 NNaHa 0QHOro NN HECKOMbKUX 3neMeHToB, TpebyeMbix TOCT P 53734.5.1, ecnu nme-
eTcA npaBoMepHasi, oboCHOBaHHAA U OOKYMEHTUPOBAHHASA MOTUBUPOBKA TaKoOro Ucknw4veHus. [Npumep
OOMNMYyCTUMOro UCKNIOYEHUA NpuBedeH B KOHLEe HacToslWero ctaHaapTta (npunoxeHue A).

4.2 Pa3paboTka nnaHa oby4veHuUn

4.2.1 Oby4yeHne nepcoHana

Oby4yeHne nepcoHana aABNAeTcd HeoOXoAUMMBIM 3NEMEHTOM BbINOMNHEHUS nporpammbl CP-ynpasne-
HMA. OgHa M3 BaXKHbIX 3agad obyvyeHnss — OCO3HaHWEe MNepcoHanom, 4YTo npeaoTeBpawieHne SCP-pUcKoB
ABNAETCH BaXXHbIM MOMEHTOM MPOU3BOACTBEHHOMO NpoLecca.

Bo-nepBbiX, HEOOXoAMMO oOnNpeaennTb, Kakne COTPYOHUKM AOO0MKHbI nNpoutmn obydeHune. CornacHo
[OCTP 53734.5.1 Ha4anbHOEe 1 NOBTOPHOE Oby4YeHMe OOIMKEH NPOXOANUTb BECH NepcoHan, conpukacaroLwmnin-
caA ¢ UOCP-komnoHeHTamMn, Hanpumep, dyxrantepusi. B HEKOTOpPLIX KOMNaHUAX DyXrantepus y4acTByeT B
eXXerogHon MHBeHTapusauun, Korga NnpousBoanuTcs yvyeT BCeX KOMMNOHEHTOB. B TakoM cnydae coTpyaHUKN
nmetoT geno ¢ HoOCP-komnoHeHTaMn. YTobbl cooTBeTcTBOBATHL cTaHaapTty FOCT P 53734.5.1, byxrantepus
TaKkKe A0MMKHa NpoxoanuTb obydeHue.

OpraHusauuna MoxeTt obecnevnTb 0bydyeHne nepcoHana, KoTopbin He paboTaeT ¢ HOCP-KOMNOHEHTa-
MK, xoTsa ctaHaapT FTOCT P 53734.5.1 atoro He TpebyeT. A UMEHHO Ans:

- MEeHemKepOoB, KOTOpble MOTYT HY)XOAaTbCsl B MOHUMaHUU HeobxoaumMmocTu npeaoTepalleHns SCP un
S CP-pUCKOB;

- TEXHUYECKOro 1 obCcnyXXuBarLLero nepcoHarna, KoTopbln MOXeT paboTaTth BHYTPU ydacTka Y393;

- NepcoHana, OCyLWecCTBMNALWEro 3aKkynky, OTBETCTBEHHOro 3a 3akynky HOCP-KOMNOHEHTOB 1 0DOpY-
OOBaHUS.

Inuo, conpoBoXxagatolwee noceTuTenen Ha ydactke Y39, HeceT OTBETCTBEHHOCTb 3a UX NoBedeHne Ha
3TOM y4yacTKe, a TakkKe 3a UCMoNb3oBaHUe MMU 3allUTHBIX CPeacTB.

Oby4yeHne nepcoHana MOXeT NPOBOANTLCS pasnNUYHbIMKU cnocobammn (C NOMOLLLIO UHCTPYKTOPA, KOM-
NbOTEPHOE 0byYeHMe 1 T.M.); NPeanoYTUTENIbHBIM CMOCODOM MpK Ha4YanbHOM Oby4YeHUN ABNAETCS 0by4YeHne
C UHCTPYKTOPOM. NIHCTPYKTOP OO/MKEH XOPOLUO 3HATb TEOPUID 3MIEKTPOCTAaTUYECKOro paspsga 1 nporpaMmmy
SCP-ynpaBneHnda, 4eUCTBYIOLLYIO B OpraHnsauun, a Takke onmcaHHble B Hel npoLuecchl, MeTOOAUKN U MaTepun-
anbl. [Npn 06y4YeHUN HY)KHO NPUHMAMAaTL BO BHUMaHWe obpasoBaHue, KBanngukauuo 1 Bo3pacTt obyvyaembix.
Bce obyueHne AomKHO NpoBoanUTLCA B 6e30nacHoOM, yaobHOM NoOMeLLEeHNN.
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BHavane BeIbnpatoTcs Hanbonee noaxoasuwine Metoabl 0dydyeHUsa Ans AaHHOro Npon3BoOACTBRa:
- KypcC, NpOBOAUMBLINA MHCTPYKTOPOM B KIlacce;

- Kypc, NPOBOANMbBINA KOHCYNbTaHTOM Ha 6a3se npeanpusaTus;

- KOMMbOTEPHOE 0DYYEHUE;

- MPOMBbILLMIEHHBIE CUMMO3UYMBbI, KOHCYbTaLIUX U CEMUHAPHI.

[Tporpamma HadanbHOro obyveHust AormkHa BKMovaTbh 0CHOBLI QCP, ocobeHHOCTM nnaHa nporpamMmmel
SCP-ynpaBneHna gaHHOro NPOM3BOACTBA M PONb Ka)XAoro cotpygHuka B nporpamme IOCP-ynpaBneHus.
[Tporpamma obyveHunst AoMKHA OTBeYaTh Ha crneayrowme BaXKHbIe BOMNPOCHI:

- YTO TaKoe cTaTuyeckoe 3NeKTpuiecTBO;

- KAK OHO BO3HUKAET;

- KaK 31eKTpocTaTUMeCcKn paspsa BrmMsaeT Ha KavecTBO padboThl U3aenus.

PekomeHayeTca BKMtovaTh B nporpammy SCP-ynpasneHuns nogpobHoe 0O bSICHEHNE TEXHOMNOM N 3aLlin-
Thbl, KK 4YacTu NONMUTUKM opraH1saunn. HeszaBUCUMO OT TOTO, Kakou meToa 0by4eHnsd BelbUpaeTcs, nporpamMmma
OOIMKHA CTPOUTLCS TaKUM 00pasoMm, 4TOOLI COTPYAHUKM NOMYYUNM OTBETLI Ha BCe BOMpocChl. KpoMe Toro, KBa-
NMUPULUPOBAHHBIN COTPYAHWUK OpraHM3aumM AOIMKEH OTBEYaTb Ha BCE BOMPOCHI 0by4YaeMbIX COTPYAHUKOB,
Korga OHU y)e NpUCTynunu K padoTte. CeoboaHoe obleHne — KoY K yenexy nporpammbl 00y4YeHus1. Takon
TN ODLLEHNST AOMKEH COXPaHUTLCA Ha pabodyem mecte N GopMUPOBAaTbL OCHOBY AS151 MOCTOSIHHOIO NpoLecca
oby4veHusa. CornacHo F'OCT P 53734.5.1 HayanbHoe obyvyeHne NpoBOANTCS A0 TOro, Kak nepcoHan HavHeT
paboTy ¢ HOCP-KOMNOHEHTaMMN.

[Tockonbky nporpammbl QCP-ynpaBneHnst NoKpbIBaoT DONbLIOE KOMUMYECTBO paboynx AUCUUNIINH U
obpazoBaTenbHbLIX YPOBHEN, HEODX0ANMO pa3paboTaTh cneymarnbHble obyvatolme Moaynm, oxXsaTbiBaroLMe
KOHKPEeTHYIO NMpUuKnaaHyo 3agadvy. YCcoBepLUeHCTBOBAHHbIE MOAYNU AOIMKHBI NoAYepKMBaTh cneundunuveckme
0CODEHHOCTN Kaxkaon AncumninHel. Kypc obyuyeHns gomKeH yunTbiBaTb 0Ccobble TpeboBaHUS K KaXKaou rpyn-
ne. Hanpumep, moaynu, paspadbartbiBaeMble ONS PYKOBOACTBA, UHXEHEPOB, TEXHUYECKUX CNeLnanncTos,
lepcoHana, ocylwecTBNAoLWEero yoopKky n «nonesoe» obcnyXuBaHue, MOryT CUMbHO OTNNYATLCA APYr OT APY-
"a, TaK Kak X exXegHeBHble 00s13aHHOCTU N 0bNacTb OTBETCTBEHHOCTU CUNBHO OTNUYAaOTCS.

[TpoBegeHne HavanbLHOro 1 nocneayrLero obyvyeHns sIBNAETCH BaXKHOW COCTaBNAOLWEN NnaHa oby4e-
HUA Nbdon opraHuzaunun. HeobxoanMmo NOCTOSIHHO COBEPLUEHCTBOBATbL MinaH oby4yeHUusi, BHOCUTb B HEro
N3aMeHeHUsa U 0B60CHOBBLIBATbL MX HEOBXoAMMOCTb. Kak npn Ha4vansHOM, Tak 1 nocneayowem obyvyeHnmn Heob-
XOOAUMO NpPaBUMbHO BbIOpaThb cnocod OobOyvYeHMst M 4YacToTy ero npoBeaeHus. BelbpaHHbIA MeToa AOITKEH
obecneynBaTbh OCBEAOMNEHHOCTb KaXA0ro CoTpyaHUKa U onpeaensitb ero 0b6sA3aHHOCTU, HanpaBleHHble Ha
OCP-zawunty. lNocneaytolee obyvyeHne TakxKe ABNAETCHA Xopolwen popmMon obpaTHON CBA3KM ANSI MOHUTO-
puHra appeKTUBHOCTM Nporpammel. Bo BpemMsl 3aHATUI HEOBXOANMO CTUMYIMPOBATb NepcoHan K obeyxae-
HAIO NPObnemM U BHECEHUIO NpeanoXkeHUn No yny4dlleHUo NporpaMmmbl. 3atemM MOryT HasHavaTbCa AEUCTBUS
No YCOBEPLIEHCTBOBAHUIO Bcen nporpamMmmbl SCP-ynpasneHna opraHusauumn.

BaxHo, 4TODObLI B npoLecce obyvyeHus (NepBoHavanbHOro UNn nocneayroLwero) sce odbyvarowmecs NoHs-
nM 1 3anoMHUNK KoHuenuuu nporpammbl ICP-ynpasneHuda. CornacHo NOCT P 53734.5.1 nnaH oby4veHus
OOIMKEH BKNYaTb METOANUKY OOBLEKTUBHOMN OLEHKN NONyYeHHbIX 3HaHUA. Takas npoBepka MoXeT OblTb MHO-
roobpasHon, BKNoYaoLWen Kak NMCbMeHHble TecThl, beceabl B popMe BOMNPOCOB M OTBETOB C UHCTPYKTOPOM,
TaK U BONPOCHI C BapMaHTaMn OTBETOB B KOHLIE 0Dy4YeHUs1 C UCMONb30BaHMEM KOMMbloTepa. He3aBUCUMO OT
BbIOpaHHOro MeToaa, opraHmsauuns AcmkHa onpeaenunTb KpUTeprii « yCcnewHo/HeycnewHo», rapaHTUpYoLW N
afeKBaTHYHO OLLeHKY Mony4YeHHbIX 3HaHWMN. HeobXoanmMo XpaHUTb BCE 3arnncu o pesyrnbTaTax OLLEHKN 3HAHWUW,
YTOObI PYKOBOACTBO U 3aKa3umKM B N0OOA MOMEHT MOIM K HUM obpaTuTbCca ANA NOATBEPXKAEHUS TOrO, YTO
nnaH nporpamMmmbl QCP-ynpaBneHuns no obyvyeHuUo BbINONHAETCA.

CornacHo NOCT P 53734.5.1 noBTOpHOE 0byYeHne A0TMKHO OCYLECTBNATLCH Nepnoanieckin, nosTomy
HeobXxoanmo paspaboTtaTtb CUCTEMY, KOTOPAasS NO3BONUT ONpeaennTb, Koraa CoTpyAHUKU ACITKHBI NPOXOAUTh
MOBTOPHOE UCMbITaHUE U/UNK cCepTUdUKALIUIO.

ObpasoBaTenbHble MaTepuanbl no ICP-ynpaBneHUo A0MKHbI ObITb AOCTYMHLI, YTOObLlI COTPYAHUKM
opraHusauum Mornu B nodon MOMEHT MMU BOCMONb30BaTbCA. B UMCNo Taknx matepuanoB MOTryT BXOAUTD!

- Marepuansl, UICNONb3yeMble NPU HavYarnbHOM 1 nocneayoLlem cdyyeHnm;

- BronneTeHn n MHpopMaLMOHHbIE NMUCBMA;

- Bugeomatepuans! nnu CD;

- MaTepuansl obyvyeHusa Ha 6ase KoMNbTEepa;

- TeXHU4eckume ctaTbMn, UCCneagoBaHUA, cTaHAapThl U cneyndukauni;

- Martepuansl no 3CP-ynpasneHuto 1 cneundpmnkaumm obopyaoBaHuUs.

4.3 Pa3paboTKa nnaHa npoBepKU COOTBETCTBUSA

4.3.1 BBenoeHue

[aHHbIM noapasgen NocBsWeH NpaBUbHOMY COCTaBNeHUIo NaHa NPOBEPKN COOTBETCTBUA U ero ponu
B yCcneLwHoM BbINoNHeHUn nporpammel SCP-ynpasneHus.
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UTtobbl nporpamma 3CP-ynpasneHna Obina ycnewHoW, BaXKHO COCTaBUTb NMMaH MNPOBEPKN COOTBET-
CTBUSA, B KOTOPOM AO/TKHbI ObITb OTPa)XEeHbI:

- ucnonb3syemsble anemMmeHTbl SCP-ynpaBneHus;

- 4acToTa U TUM NpoBEePOK 3NIEMEHTA Ha COOTBETCTBUE cnelndunkaunn;

- JonycTumble npeaensl ANga KaXXaoro Ucnonb3yemoro anemMmeHta SCP-ynpasneHus;

- MeToAdbl UCTMbITAaHUKN, KOTOPbLIE AOIMKHBI UCMONL30BaTbLCA ayauTopaMn ANns NpoBEepPKU TOTro, YTO KaX-
Obin anemeHT OCP-ynpaBneHna nMeeT COOTBETCTBYOLWME NapaMeTpbl;

- obopyaoBaHMe, KOTopoe ACIMKHO NPUMEHATLCA AN NMPOBEPKN Pa3NUYHLIX anemeHToB SCP-ynpaBneHus;

- (paMUNnA, UMS, OTYECTBO, AOIMKHOCTL NMua, NPoBoAALLEro KOHTPObHBIE N3MEPEeHUS;

- KOppeKTUpyroLme MmeponpusTst npu BoiABNEeHNUN HECOOTBETCTBUMN.

4.3.2 InemeHTbl 9CP-ynpaBneHus

CyllecTByeT MHOXECTBO CrnocoboB cocTtaBneHuns nporpammbl QCP-ynpasneHusa. lNporpamma MoOXeT
ObITb Kak QUYeHb NMPOCTOU U BKOHOMUYHON, TaK U CNOXHOW, KOMMNNEKCHOW, UCMONb3YIOLWEN pa3nMYHbIE 3N1eMeH-
Tbl KOHTpONS, obecneynBaroLine AyonupoBaHue B criydae 0TKkasa OCHOBHLIX anemMeHToB OCP-ynpasneHus.

basoBas nporpamma SCP-ynpaBneHna AokKHa BKMOYaTh cnegyowme 3rneMeHTh:

- 3asemMnsieMble paboyne NOBEepPXHOCTH;

- 3a3eMneHne nepcoHana ¢ NoOMOLLbIO aHTUCTAaTUYECKNX DpacneToB;

- 3alUUTHYIO yNnakoBKy Ana nepemelleHmnsa HOCP-KkoMNOHEHTOB OT 04HOMo npouecca K cneayroLlemy.

KomnnekcHasa nporpamma OCP-ynpasneHuns AomkHa BKNYaTh crneayroune snemMeHThl:

- 3azemMnsaemMble paboune NOBEepPXHOCTU;

- 3a3eMieHne nepcoHana ¢ NOMOLLbIO aHTUCTaTUYECKNX BpacneToB;

- 3a3eMIleHne nepcoHana Yyepes aHTUcTaTMyeckoe HanonbHoe NoKkpbiTUe, 3aLlUTHYIO 0DYBb;

- NMPUMEHeHMe NnepcoHanom saseMneHHo 3alnTHOW oaeXabl;

- MOHM3AaLMIO BO3OyXa Ha KaXkaoM paboyemM MecTe.

PelleHne 0 TOM, Kakyto nporpaMmmy KOHTPONS UCNONb30BaTh, 6a30BYO UM KOMMNMEKCHYIO, MPUHUAMAET-
ca KoMnaHuen. BoT HekoTopble U3 BONPOCOB, KOTOPbIE HY)KHO NPU 3TOM paccMaTpuBaTh. CTOUMMOCTb U3roTaB-
NnMBaeMbIX wn3genun, TpeboBaHMS K HaOeXHOCTU U3denus, npeabsiBnsieMble  3aka3uynukoMm, U
OCP-vyBCcTBUTENBHOCTL OOpabaThiBaeMbIX n3genun. J1tobon 13 BapnaHToOB NporpamMmmbel MOXET ObITb 3 dek-
TUBHLIM AN 3awntbl HOCP- KOMNOHEHTOB.

Kak Tonbko anemeHTbl OCP-ynpaBneHna onpegeneHbl U BHeApeHbl, HEODXOOMMO COCTaBUTb BEOO-
MOCTb NpoBepKU. YTobbl onpeagennTb TEHAEHLUWUN YRyYLLEHNSA UMN yXyALUEHUS NPU UCMOMb30BaHUN NMporpam-
Mbl DCP-ynpaBneHus, HeobxogmMmo, YToObl ayanuTopbl KaXKabl pas nocneaoBaTesisHO NPOBEPANA KaXXabIn
yyacTok. MHorne opraHusaumMy cHMTaoT, UTO NPaBUNbHO COCTaBNeHHasa BeAOMOCTb MOMOraeT ynydlWnTb
COrnacoBaHHOCTL MPOBEPKMN.

4.3.3 YacToTa npoBepoK

UacToTa npoBepok anemeHToB DCP-ynpaBneHnUa 3aBUCUT OT psda (pakTopoB, HanpUMep, 4acToThl
NCMONb30BaHUS, CpoKa CnNyXObl, BNUAHUA Ha nporpammy OCP-ynpaBneHua B crny4vyae HeucnpaBHOCTU. B
KavyecTBe npuMepa MOXHO NMPUBECTU YacTo UCMONb3yeMble AN 3a3eMNeHna nepcoHana aHTuctaTtudeckme
OpacneThl. [1poBoa bpacneTta B pesynbTaTe eXXeAHEBHbIX pacTArMBaHUn/MarnoaHnii U3HallMBaeTCs, a NPOBO-
adaulag Xuna nposoaa MoXeT pa3opBaTbhcd. PekoMeHayemas YyactoTa NpoBepKu NpoBOAOB aHTUCTAaTUYECKMX
OpacnetoB — oAMH pa3 B CMeHYy, TakK KaK COCTOsIHME NPpOoBOAa aHTUCTaTUYecKoro bpacneTta BaXKHO ANd
BbIMONTHEHNS NpOorpaMMbl U 0BHaPYXKEeHUA HEUCTIPABHOCTMN.

HekoTopble opraHmsalun XXenawT yBeNU4UTb UHTepBan MeXxay NpoBepKaMKu Kakoro-nmbo anemeHTa
SCP-ynpaBneHus. OObIMHO 3TO AenaeTcsa NyTeEM MOHUTOPUHIa HeucnpaBHoCcTeN aneMmeHTa QCP-ynpasne-
HUAA. Kak TONbKO opraHnsauunsa npuxoanT K BeIBOAY, UTO B TedeHUe 3a4aHHOoro nepmoaa BpeMeHU He obHapy-
XMUBaeTCA HUKaAKUX HeucnpaBHOCTEN, BpeMdA MeXay npoBedeHMeM MNPOBEPOK MOXXHO YBEeNUYUTb. 3aTeMm
opraHusauuns NpoBoANT MOHUTOPUHI HOBOMO MHTepBana npoeepok. Ecnn obHapyXmMBaeTca HENPUEMNEMbIA
YPOBEHb HEUCNPABHOCTEN, HEODXOOAMMO BEPHYTHLCS K NpeablayLleMy UHTEpBany NpoOBEPOK.

4.3.4 Tvn npoBepoOK

B npoOMbILLNEHHOCTU Ha HACTOALLMN MOMEHT UCNONb3yeTCs HECKONbKO TUMOB NMPOBEPOK. OTU NPOBEPKA
4YacTO WCMONMb3YIOTCA B KOMOMHALMW AN MakcUManbHOro yBenuueHust sp@PeKTUBHOCTM nporpamMmmebl
SCP-ynpaeneHus.

4.3.4.1 BuayanbHble NPOBEPKU

BuayanbHble NMpoOBEPKU UCMONb3YIOTCH OpraHn3aunsMn gnsa KoOHTpons obuwero coctosHusa Y33, OHU
BKITHOUAKOT KOHTPOb 3a HaxoXgeHnem Ha MecTe 3a3eMNdAlLWnX npoBoaoB U yganeHnem HeHY>XHbIX NCTOYHU-
KOB CTaTU4eCKoro anektpuiectea. BusyanbHblie NpoBepKn MOTYT UCNONb30BaTLCHA TakKe PYKOBOACTBOM UM
MHCMEKTUPYIOLWM NepcoHanoM Ans rapaHTuM BbINONMHEHUA COTPYyAHUKAMM agMUHUCTPaTUBHBIX yKasaHUI
OTHOCUTENLHO NMPAaBUNBHOMC HOLLEHUS 3aLLUTHON ODYBU U aHTUCTaTUYECKMX ODpacneToB, a TakKe exXxeaHeBHO-
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o UCnbITaHUA nocnedHux. BuayanbHas npoBepKka 4acTo sBNAeTCA Xopowen MHAMKauuen BbINoNHeHUd
nporpammbl SCP-ynpasneHunsa.

4.3.4.2 N3mepeHus

BONbLLWWMHCTBO OpraHusaunn oCyLLECTBNAKT KOHTPOMb NyTeM UsMepeHUn. [NpoBepka ocyLLecTBNAEeTCH
nepcoHanoMm, UMELWMM cneumanbHyo KBanudpukauuo, ¢ NpUMMeHeHUuem cneumanbHoro obopyaoBaHuUS.
HekoTopkle opraHnsaunm BeINOMHAKT U3MepeHUe KaXkaoro UCnonb3yemMorc Ha NponusBoACTBE 31eMeHTa KOH-
TPONSA, TOraa Kak apyrme UCnonb3yoT BbIODOPOYHOE U3MepeHne. TUn UCcnonb3yemMon nNpoBEPKU 3aBUCUT OT
TOr0, HACKONbKO 3Ta NpoBepKa NpusHaeTcs opraHnsaumnet spdPeKTUBHOMN.

4.3.5 lNpepenbl anemeHToB ACP-ynpaBneHun

PaHee MHOrne npousBoAcTBa ObINK BbIHYKOEHLI pa3padaTbiBaTb CBOW CODCTBEHHBLIE METOAUKA UCMbI-
TaHUA N yCTaHaBNMBaTb npedenbl Ana Tectupyemblx anemeHToB SCP-ynpasneHuda. OgHako B HacTodllee
BpeMsi paspaboTaHbl 00LLME ANSt MHOTMX 3NeMeHToB napameTpbl 9CP-ynpaBneHusa. PaspaboTka nporpammel
JCP-ynpasneHusa ¢ npegenamu, ykasaHHeiMyu B OC P 53734.5.1, gomkHa CcylecTBEHHO CHU3UTb BO3MOX-
HOCTb NOBpPeXAeHUA KOMMNOHEHTOB C YyBCTBUTENbHOCTLIO 100 B (M4T).

MHoraa npegensl MOryT ObiTb UBMEHEHBI B CTOPOHY YXXEeCTOYEeHUA, Hanpumep, npu paspaboTke npo-
rpaMMbl AN KOMNOHEHTOB, BblaepKuBatownx meHee 100 B.

4.3.6 MeTtoabl UCNbITAaHUW

MeToab!l UCNbITAHUA U CTAHOAPTLI, B COOTBETCTBUN C KOTOPLIMU NPOBOAATCH UCMBbITAHUA, N3NOXKEHbI
B Tabnuuax 1—4 NOCT P 53734.5.1. Ctangapt NOCT P 53734.5.1 ponyckaet paspaboTky cOOCTBEHHbIX
METOAO0B WCMbITAHUA WNMA  WUCNONb30OBaHWE APYrux MeToAO0B ANS NPOBEPKUM HEKOTOPbIX 3NeMeHTOB
OCP-ynpasneHus. Ecnun ctaHaapThl, ykasaHHble B[ OCT P 53734.5.1 He ncnonb3yotcst, HeobxoamMmo B nna-
He nporpammbl SCP-ynpaBneHns ykasaTb NPUYUHLI, MO KOTOPbLIM YKasaHHbIe CTaHAAPThI HE MOTYT ObITb NMPU-
MEHeHbI. HeobxoanMmo AgokasaTb, YTO UCNOMb3yeMble MeTodbl UCMLITAHUUA SABMSAKOTCA NMNOAXOASLWMMU U
OOCTaTOYHLIMMU.

[TpnBegeHHbIE B TAbONULUAX METOALI UCNbITAHWUA NpeaHa3HaYeHbl, rnaBHbIM 0bpasoMm, Ans Knaccuduka-
LM UICNONb3yeMbIX U3genmmn n matepmanoB. [na BeINONMHEHUA KOHTPONbHBIX U3MEePEHUN, COOTBETCTBYIOLLMX
TpeboBaHuam [OCT P 53734.5.1 mMoxeT wucnonb3oBaTbCcsd MoANPULMPOBAHHBIA BapuaHT MeToaa
MCNbITAHUA.

Ou4eHb BaXHO, YTOOLI Nua, NPUBNEYEHHbIE K NPoBepKe nporpammel QCP-ynpasneHus, noHUManu, Kak
HY>KHO MPOU3BOANTL KOHTPOMNbHLIE N3MepeHnsd. Heobxoanmo paspaboTtate METOAMKN ANS BLINONTHEHUS KaXK-
Oro NPOBEPOYHOrO U3MEPEHUS, a TakKe obecnevynTb NOHUMaHMe MeToANKN NPOBEPKN BCEMU NULLAMA, NMPU-
BNeYeHHbIMU K BLINOTHEHUIO N3MEPEHUNA.

4.3.7 UameputenbHoe obopyaoBaHue

Ou4eHb BaXXHO BblIOpaTb COOTBETCTBYOLLEE N3MepuUTensLHoe obopyaoBaHue. PekoMmeHayeTCs NCMOMb30-
BaTb M3MepuUTenbHbIE NPUOOpPLI, YKaszaHHble B MeTodax WUCMNbITaHUWA, nepedvnucneHHblXx B Tadbnuuyax 1—4
[OCT P 53734.5.1. Kaxxabin ayanutop A0MKEH YMETb NMpaBUbHO NOMb30BaTLCH USMEPUTENLHBIMK NpUbopamum.

4.3.8 KBanudukauma aygurtopa

Ba)xHoM YacTbio paspaboTku nporpammbel QCP-ynpaBneHus aBNgeTcs npaBuibHbINA BIDOP NULL, NpoBe-
paroLWKX nporpamMmmy SCP-ynpasneHuns. Huxe N3NoXXeHbl HEKOTOPLIE NONMOXEeHUSA, KOToPble HYXKHO YYUTLIBATb
MNpn BblDOPE BHYTPEHHUX ayaNTOPOB:

- BHYTPEHHUW ayauTop gormkeH obiTb 3HakoMm ¢ TOCT P 53734.5.1, a Takke ¢ nporpammon OCP-ynpas-
NeHnsa aaHHoW opraHMsauum;

- BHYTPEeHHUU ayanTop AOJDKEH NoHUMAaTb, Kak nporpamma SCP-ynpaBneHnsa COOTHOCUTCA C CUCTEMOU
ynpasneHna ka4yecTBoM AaHHon opraHunsauuun’). Pesynbtat SCP-ynpasneHna — oguH U3 npumepos. Kakue
Mepbl opraHusauunsa npegnpuHMMaeT Npu odbHapyXeHU HeCOOTBETCTBUNT? Kak AOKYMEHTUPYIOTCA pe3ynbTa-
Tbl SCP-ynpasneHna? CocTaBnATCA N OTYETHI O KOPPEKTUPYLWKMX aencteusax? NpoeepdaeT N ayanTop,
UTO BbISBMEHHbIE NMPODNEMHbIE Yy4acCTKU YCTPaHATCH, NpeXae YemM npekpalwlarTcd KOPPEKTUPOBOYHLIE
nencTema?

- BHYTPEHHWUN ayauTOop AOMMKEH NpouTn obyvyeHue nepen npoeaeHMeM npoBepku. MNporpamma obdy4e-
HUA ayauTopoB B cooTBeTCTBMU € TpeboBaHuamu FOCT P NCO 9001 obecneunBaeT Xopownn pyHOAaMEHT
Onga Bcex ayauTtopos .

- ayauTop AoKeH ObITb 3HAKOM C NPOU3BOACTBEHHBLIMU NpoLeccamMi, KOTopble OH DydeT NPOoBepPsiTh

4.3.9 OT4eT 0 pe3ynbTaTax NPoOBEPKA

BaxHO MHQOpPMUPOBAaTL PYKOBOACTBO O COCTOSAHUM nporpamMmmbl OCP-ynpasneHus, HanpuMmep, nytem
COCTaBIEHUSA OTYETOB O BLINMONMHEHUN NPOBEPOK. KoopanHaTop AOIMKEH BbIABUTL U NPoaHanM3npoBaTh KaX-

1) TOCT P MCO 9000 Cucmema yripasneHus kasecmgom — OCHO8bI U C/108apk.
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[0€e HECOOTBETCTBME Ha npeaMmeT BaXXHOCTN. O cepbe3HbIX HECOOTBETCTBUAX HEODXOAMMO HEMEASTEHHO YBe-
OOMUTb PYKOBOACTBO, YTOObLI NMPUBIeYb HYXXHbl€ pecypchbl ANA NcnpasrieHns HECOOTBETCTBUA.

CyLiecTtByeT MHOXECTBO CNnocoboB WMH(POPMUPOBAHUA PYKOBOACTBa O HecooTBeTCcTBUSAX. [lpuHATO
NCMNONb30BaTb AnarpamMmmsl nposepkn. lnarpamma gormkHa, Kak MMHUMYM, ONnpeaensThb:

- KONMWUYECTBO pe3ynbTaToB NPOBEPKMU;

- TWUN NONYYE€HHbIX AaHHbIX;

- NpoBepseMbIN YYaCTOK.

PucyHok 1 otobpaxkaeT ctaTtyc nporpaMmmbl QCP-ynpaBneHunst U OCHOBHbIE NCTOMHUKN HECOOTBETCTBHUS.
OnHako pucyHoOK 1 He oTobpaxaeT, cobniogaeTcsa Ny nporpaMMa Unu Het. B HEKOTOPLIX OpraHu3alusax BBO-
AUTCA KOHTPOINbHAas Luudpa aonyckaeMbiX Ha aHHOM y4YacTKe HeCOOTBETCTBUN. PUCYHOK 2 oToOBpaXKaeT KOH-
TPOSIbHbIE UUMPPLI 4NA NPOU3BOACTBEHHON NUHMKU. Kak BMOHO M3 pUCYHKaA 2, NPOU3BOACTBEHHAA NMHUSA
CYLLECTBEHHO MpeBbICUNA KOHTPOSibHbIE LUMPLI. 3Ta MHPOPMaUUA NOMOraeT pPyKOBOACTBY OMNpenenurb,
BbINONHAETCA nporpamma OCP-ynpaBneHns unm Her.

OTyeT TaKKe BKMIOYAET B Cce0A ayaUTOPCKUN OTHET, KOTOPbIU COOEPXKUT COCTOSAHME MNMPOBEPAEMbIX
y4acTKOB C TeYeHneM BpemMeHun. [lpumep takon gnarpamMmmbl NpeacrtaBfieH Ha PUCYHKe 3.

[MlpousBoacTBeHHaA nMHUA Ne1

KonuyecTtBo NOJNTYYMEeHHbIX AaHHbIX

Ausapb 2004 r.

1 — HecooTBETCTBUE COTPYAHUKOB; 2 — 3a3eMrneHune; 3 — paboTta obopyaosanHua; 4 — NCTOMHUKN ICP

PucyHok 1 — lNpumMmep oTtyeTa 0 npoBepke, otobpaxawwero craryc ICP-nporpammel

[MpousBoacTBEeHHaA nNUHUA Ne1i

KonuyecTtBo NOJTYMEHHbLIX AaHHbIX

2004 Llenb

AHBapb 2004 .

1 — HecoOTBETCTBUE COTPYAHUKOB, 2 — 3a3eMneHune; 3 — pabota obopynosaHusa; 4 — NCTOYHUKU QCP

PucyHok 2 — lNpumep oTt4yeTa 0 npoBepke, oTobpa)aLlero KOHTPONbHYIO LUdpy NPON3BOACTBEHHON NIMHUN
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[lpousBoacTBeHHada nMHUA Nei
Konu4yecTBO NOny4YeHHbIX AaHHbIX

KoHTponeHas uudpa 2004

Anpenb Nionb

uIIIlI -:

VFrIyy.
V

1 — HeCOOTBETCTBUE COTPYAHUKOB; 2 — 3a3eMneHue; 3 — pabota obopynosaHus; 4 — UCTOYHUKKU SCP

PucyHok 3 — lNpumep oTtyeTa 0 npoBepKe, oTobpaxaroLlero TeHAeHL U0 NPOBEPOK

4.4 Cuctembl 3a3eMsieHUA/BblipaBHUBaHUA NOTEHLUMana

4.4.1 BBeneHue

3awmTta Y9CP-kOoMNoOHEHTOB conpoBoXaaeTcsa obecrnevyeHuem 3asemMrneHns gnyd npuBegeHus 3aLlnT-
HbIX MarepuarnoB v rnepcoHarna K ogHOMY U TOMY XK€E 3JIEKTPUYECKOMY NoTeHuuany. Bce npoBogdawume u pacce-
nBaloLne 3reMeHTbl pabo4vyen 30Hbl, BKIIOYaAsA NepcoHari, OAOMKHbl MMEeTb CBSI3b WIN 3J1eKTpU4ecKoe
coeaMHEeHe C N3BEeCTHOU TOYUYKOW 3a3emMrneHuss unm obwen coeauHUTernbHOUM TOYKOW. Takoe coeauHeHwue
obecne4dmBaeT pacnpegeneHme sapsaa, BbipaBHMBaAHME HaNPSXKEHNA MeXay BCEMUN 3NIEMEHTaMU U NEPCOHA-
NTIOM U YCTpaHAET BEPOATHOCTb Bo3gencreua OCP Ha 4YyBCTBUTESNIbHbIE KOMIMOHEHTLI. 3NeKTpocTaTuvecKas
3almra MOXeT UMETb NOoTeHUMar, OTIIMYHbIU OT «HYIIEBOro» HanNpsKeHUs 3eMIu, Koraa BCe 3rIEMEHTbI CUC-
TEMbI MPUBOLATCH K O4HOMY U TOMY K€ NOTEeHUMany.

[TpnMeydaHun e — BaxHO NOHUMATb, MYTO AN3NEKTPUKU HE TEPAIOT CBOU INEKTPOCTaTUYECKNIN 3apsa NPy KOHTAaK-
Te ¢ 3emnen. B nepeuncneHuu r) 4.6 npmeegeH npuHuun paboTel ¢ auanekTpukamu. B 3ToM naparpade npuBegeHbl PyKo-
BOACTBA U METOAUKU, Heobxoaumble ANsA co3aaHusa 3p@eKTMBHOro 3asemneHmsa. OHU OrpaHUYUMBAIOTCA TOMNbKO 3a3eMre-
HUeM B uensix sawutbl oT ICP.

4.4.2 OCHOBHbIe TPpeOOBaHUA K 3a3eMITEHNIO

[lepBbLIM 3TanoM Ansg NpuBeaeHUs BCEX KOMMOHEHTOB Y330 K OAHOMY 3MNeKTpU4eCcKoOMy noTeHuuany
ABNSIETCA 3a3eMINeEHUe BCeX MPOBOASLUMX KOMMOHEHTOB paboyen 30HbI (paboume noBepxXHOCTU, NKAWU,
obopynoBaHue U T.N.) K 0AHON U3 NEPEYNCNEHHbIX HUXKE TOMYEK.

4421 3awmTHasa 3eMna Unu (PyHKUMOHaribHOe 3a3eMneHue

[1Ipn aNeKTpu4ecKoM 3TanoHHOM 3a3eMreHun (3aluUTHON 3emne) Ana 3awuTtbl oT ICP ncnonbayetcs
NPOBOAHUK 3a3eMIEHUs1, KOTOPbIN SBASETCH YaCTbO CUCTEMbI 3NeEKTpocHabxeHus. cnonb3oBaHue 3alliuT-
HOW 3eMNU B Ka4eCTBE 3TANOHHOro 3aseMneHus Ans anemeHToB QCP-ynpaBneHusa rapaHTUpyeT, YTo ane-
MeHTbl DCP-ynpaBneHnsa u Bce NoAKNIOYaeMoe K anekTpoceTn obopyaoBaHUe HaXoaaTca nog OAHUM N TeM
Xe noteHuuwanoMm. Ha guarpammax (pucyHku 4a, 46 n 4B) npnBeaeHbl NPOBOAHUKN 3a3eMneHusa obopyaoBa-
HUS B TPEX PasnUYHbIX CUCTEMAX 3HeprocHabxeHus. [1pyn UCNONbL30BaHUKU 3TOrO TUNa 3TaNOHHOIo 3a3eMrie-
HUS anemMeHTbl ACP-ynpaBneHus, npuMeHsseMble B OpraHmn3auuu, COeaANHAIOTCA ¢ NPOBOAHMKOM 3a3€MIEHUS
obopynoBaHus.

Ecnu ncnonb3oBaHne NnpoBoAHUKa 3a3eMI1EHNA HEXenaTesibHO UMM HEBO3MOXKHO, UCNOSIb3YETCH PYHK-
LMOHarnbHoe 3a3eMmneHne. PyHKLMoOHanbLHoe 3aseMreHne npegcrasnser cobon otaernbHbIM 3a3eMIAIOLWL NN
ANeKTpoad, KOTOPbLIN UCMONb3YETCH B KAYECTBE 3TaNIOHHOIO 3asemMrieHus ans scex anemeHtos OCP-ynpaene-
HUSA, NPUMEHAEMbIX B opraHm3auun. PekomeHayercs, YTobbl cucrema pyHKLMOHaNbLHOro 3asemMneHuns obina
CBfi3aHa C ANEKTPUYECKON 3a3EeMIAIOLLEN CUCTEMOMN (€CNnN TakoBasa UMEeETCH), YTOObI NCKITIOYUTL PasHOCTb
NOoTEeHUManoB Mexay 3TMMU ABYMS CUCTEMaMK 3a3EeMSIEHUS.

8
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OcHoBHOe ceTeBoe 0bopyaoBaHue

PoseTka
(' '( "( A~ [ Pasa YepHbIiA 120 B
HeiTpanbHas +_

MeTannnyeckun

LUNHA Hynb benbin m
s LllinHa 3azeMneHusa

s &> 3eneHbl KOpnyc
obopyaoBaHuS
3azeMnAlLLUA
anekTpon ICH
PucyHok 4a — lNpumep CeBepoamepuKaHCKON 3HEProCUCTEMDI
OCHOBHOE ceTeBoe obopyaoBaHue
KpacCHbIA
IN KENTbIN PoaeTka
(' '( "( da3a UIn1 CMHUIA 240 B
HewuTpanbHas
LUKHA Hynb YepHblii -1 L
N
E LLinHa 3a3emneHus MeTannuueckuii
3eneHbin KOpnyc
- 3asemneHue
obopyanoBaHun
3a3zeMIIALWnN
3neKTpoa =
PucyHok 46 — lNpumep Manasmnckon 3HEprocucTemsl
OcHOBHOe ceTeBoe 060pyaoBaHue
PoseTka
(' '( "( da3a Cepbiit 230 B
HeunrpanbHas
LLMHa Hynb CUHUIA - L
n
s LuHa saseMneHus 3eneHbIn Metannuieckmi
KOpnyc

!c UNU XKeNnTbIn
B

3a3zemneHue
obopygoBaHus

3aseMnsoLwunia
anekTpon

PucyHok 48 — lpumep sHeprocncremsl Benukobputanmm — OagHodasHasa cucrema

PUcyHOK 4 — OHEpProcucTemMbl HEKOTOPbLIX CTPaH
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4.4.2.2 O6wan coeguHUTenbHasa To4YKa (BbipaBHUBaHUE NOTEHLMANOB)

Ecnu 3azemMmngarollas cuctema oTCyTCTBYeT, nporpamma OCP-ynpaBneHna ocyecTBnaeTcs NogKnove-
HUEeM BceX anemeHToB DCP-ynpaBneHuss n gpyrmx 60nbLIKMX NPOBOAHWKOB K ODLLUEN TouKe coedUHEHUS.
Takasa To4yka He coeIMHAETCS C 3eMNIEN, HO BCE 3JIEMEHTLI, COeANHEHHbIE C ObLUEN TOUKOW, ByayT HaxoauThb-
CS No4 OAHUM U TeM XKe NMOoTeHLUMaNoM, YTO CHUXKAET BEPOATHOCTL NoBpexaeHna HOCP-komnoHeHTOB. Touka
obLlero coegMHEeHNUs MOXeT BbITb eUHCTBEHHON NPOBOASILLEN TOUYKOW, K KOTOPOW NOACOeAUHAITCS 3a3eM-
nswoLmne nposoaa kaxaoro anemedta 9CP-ynpasneHns, unm 6onsLwnMm npoBoAsiLLMM 3N1IEMEHTOM, TAKUM, Kak
MeTannMyecknin Kapkac unm pabovee MecTo.

Hanpumep, B opuncax 4acto UCnonb3yTCs onepaunm «noneBoro» obenykmsaHua obopyaoBaHua (Ha
mecTax). [lo npuuynHam 6e3ocnacHOCTU OOCNYXXUBAKOLWINIA TEXHUK YaCcTO OTCOEANHSIET CETEBOW NPOBOA, KOTO-
DI OOAHOBPEMEHHO SIBMSIETCH 3a3eMMsoW MM NPOBOAOM AN AaHHOro obopyaoBaHus. Ytobbl yCTaHOBUTL B
Takoe obopyaoBaHne YHIOCP-KOMMNOHEHTHI, HEODXOAUMO SNEKTPUYECKN CoeauHUTbL WM CBSI3aTb BMECTE
obcnyXmBarLlero TexHuka, kapkac obopyaosaHua n HoCP-koMnoHeHT. [py TakomMm coeqUHEHNI, KOraa TeX-
HUK obpallaeTca ¢ U3aennmem Unu yctaHasnueaeTt nsgenme B opucHoe obopyaosanmne, 3CP He BO3HUKaeT.

4.4.3 [JononHutenbHble TpeOOBaHNA K 3a3eMNTIEHUIO

CamoneThl, Kopabnn 1 HazeMHbIe TPaHCNOPTHbIE CPeACTBA UMEKT LUMHY 3a3eMNEHUSt UMN NPOBOAHUK
3a3eMIEHUSA, KOTOPbLIA UCMONMb3YEeTCHA B Ka4ecTBe o0Lel TOUYKM 3a3eMNieHns. Takon cueHapum aHanormyeH
CUTYaL MW BbipaBHUBAHUS MOTEHLMNAMNOB.

Heobxoaumo, UTobbl Kaxkaaa 3asemnsdemMas padbovasi NOBEepPXHOCTb COeAUHSANach C 3eMNen Hanpsmylo.
Ha pucyHke 5 nokasaH pekoMmeHayeMbln cnocob 3asemeHns. OaHako BO MHOTMX KOMMaHUSIX paboyvne noBep-
XHOCTU COeAMHAITCA C 3eMInen nocnegoBaTenbHO, Kak 3TO NokasaHo Ha pucyHke 6. ['locnegoBaTenbHOe coe-
ONHEHWe pabounx NOBEPXHOCTEN MOXET NPUBECTU K CUTYaLMK, KOrda HECKONbKO pabounx NOBEPXHOCTEN
OTCOEAMNHSAOTCA OT 3a3eMNeHns Npu obpbiBe eAUHNYHOMO 3a3eMNSAoLWLEro NpoBoaa, U No3TOMY Takon cnocob
3aseMIieHnda He pekoMeHayeTcq.

T \W "‘u

PUCYHOK 5 — [1pumep pekoMmeHayeMoro MHANBMAYanbHOIro 3a3eMneHust CTONOB

—mill
_

-y | -y |
e ———

L [ LILT 4
TNN— ‘ — INy—
UyTlyT

PUCYHOK 6 — [lpnmep HepeKkoMeHayemMoro 3aseMneHns nocrneaoBartefibHO COeANHEHHbIX CTOJIOB

4.4.4 [lpoBepKa cCUCTeMbl 3a3eMITeHUnA

4.4.4.1 3aluUTHaa 3emMns

Ona nporpamm SCP-ynpaBneHus, B KOTOPbLIX ANA 3a3eMneHnsa anemeHToB OCP-ynpaBneHna NCnob3y-
eTCH 3a3eMNsAoLWMIA NPOBOAHUK, HEODXOAMMO NPOBEPSTL LIENMOCTHOCTb 3NEKTPUYECKOW CUCTEMBI. B pasnnu-

10
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HbIX CTpaHax MNPUMEeHATCA pasHble KOoHTponupyemble napameTpbl. OgHako CYLWECTBYIOT 3J1EMEHTHI,
KOTOpble AOMKHbI NPOBEPATLEA B Nodon nporpamme 3CP-ynpaBneHns ¢ npMuMeHeHneM 3a3eMnatoLlero npo-
BOAHUKA:

- COMPOTUBNEHUE NPOBOAHMKA 3a3eMnsatoLlero cbopyaoBaHUA ACIMKHO COOTBETCTBOBAThL TPeDOBAHN-
M 3NeKTpuvecknx NnpaBumn 1 HOPM;

- 3NeKkTpuyeckas cuctemMa AoJPKHA MMeTb NpaBUIbHYIO MPOBOAKY, rapaHTUPYIOLLYIO, YTO 3MTEMEHTHI
OCP-ynpaBneHna coegunHAKTCA € 3eMINen, a He ¢ Haxoadlweuncsa nog HanpsaXXeHUeM 4YacTbio 31eKTpU4eckon
CUCTEMBI.

4.4.4.2 PyHKUUOHArNbHasA 3eMnNA

Ecnun ncnonbayetca pyHKUKUOHaNbHas 3eMMd, HYXKHO yOeanuTbes, YTO cUcTeMa 3a3eMnsiioLero NpoBoad-
HMKa oTBeYvaeT TpebOoBaHUAM HOPMATUBHBLIX AOKYMEHTOB. MoXeT noTpeboBaTbCA KOHTPOMb CleayioLlnx
napamMeTpoB:

- yaernbHOe COMpPOoTUBIIEHNE NOYBHI;

- COMPOTUBNEHME NO OTHOLUEHUIO K 3eEMIE;

- CONpPOTUBNEHUE 3a3eMNSAI0LLEro aneKkTpoaa.

4.4.4.3 BbipaBHMBaHUe NoTeHUManoB

Ecnn ncnonb3yertca cuctema BblpaBHUBAHUSA NMOTEHLUMANOB, Heobxoanmo yoeanTtbcs, 4To oblaa coe-
OVNHUTENbHAsS TOYKa MMeeT O0CTaTOYHYH NpoBoAMMOCTL. COMpoTUBNEHUE OBLUEN COeANHUTENIBHON TOUKA
MexXxay nobbIMy ABYMSA coeaAUHEeHUAMM anieMeHToB SCP-ynpaBneHns AoMKHO bbiTb MeHee 1 OM npu namepe-
HUM C UCNOMNb3OBaHUEM OMMeETPa MOCTOSAHHOINC TOKa C U3MepuTtenbHbIM conpoTuBneHnem ot 0,1 OM ao
1-10% OM ¢ MUHMManNbHBLIM HanpsXXeHUeMm oTKpbITon Lenn 1,5 B.

4.4.5 [lpoBepKa npaBUNIbHOCTU YCTaHOBKU 3aneMeHTOB JCP-ynpaBneHus

[Tocne NpoBEpPKU 3TANOHHOMO 3a3eMNeHNUa BaXKHO yoeauTbCca B TOM, YTO BCe anemMeHThbl OCP-ynpaBne-
HUS NpPaBUNBHO coeduHeHbl ¢ 3TalnoHHBIM 3a3emMneHuneM. cnonb3ys COOTBETCTBYIOLWMA MeTod UCNbITaHUA,
HeobXoAMMO MNPOBEPUTL, UTO COMNPOTUBNEHNUE OTHOCUTESNIbHO 3eMNN (UM OTHOCUTENBbHO ODLLEN CoeaUHU-
TeNbHOW TOYKN) HaxoauTcsa B npeaenax, ykasaHHbix B Tabnmuax 2 M3 FOCT P 53734.5.1.

4.5 3aszeMneHue nepcoHana

TpebosaHne [OCT P 53734.5.1 0 3a3eMneHnn nepcoHana gomKHO BbINOMHATLCA Ans Noboro nepco-
Hana, npuBnevYeHHoro K pabote ¢ HeszawunweHHbIMKU HOCP-koMmnoHeHTaMmK. CyLLIeCcTBYET ABa crnocoba 3asem-
neHus. MNepBbln — 3TO UCNOMb30OBaHNE aHTUCTaATUYECKUX BpacneToB, BTOPON — UCMNONb3OBaHNUE CUCTEMBbI
«HanonbHoe NoKpbiTMe-o0byBb». BbIDOP cnocoba 3azemMneHust 3aBUCUT OT HECKONbKUX PaKTOpOoB, BKNOYAO-
LLIMX pUsmnYeckme gencTBUSA U OKpyXKatroLlne YCroBUSA, a TakKe NoTeHUManbHble 3aTpaThl Ha KaXabIn U3 CNOCOo-
boB. Obe cuUCTeMHble MeTOAUKM BKMKOYalT YenoBeKka, 3M1eMeHTbl KOHTPONA (TO eCTb aHTUCTaTU4eCKUin
OpacneT, HanonbHOe NOKPLITUE U 0OYBL) U coeAUHEHNE ¢ 3eMNen. Tunbl, NPUMEHEHNS U apyras Knovepas
MHpopmaLna ob aHTUCTaTUMEeCKUX BpacneTax, HanonNbHbIX NOKPLITUAX 1 00YBU NpuBeaeHa B 4.5.2 n 4.5.3.

4.5.1 CucrteMHble TpeboBaHUA

IneKkTpocTaTudecknn 3apsa HakannmBaeTcd Ha Telle BO BpeMs ABWXeHUs. OTOT 3apsaa popmMmupyer
aneKkTpocTaTudecknn NnoTeHunan unu HanpsbkeHne Mmexay TeflioM 1 3eMren, KotTopoe NpuBoanT K NoBpeXxae-
HUIO YyBCTBUTENNbHBIX K 9CP koMmnoHeHTOB. MeToaunka, onncaHHaa B [OCT P 53734.5.1, npeaHasHaveHa gngd
3alUMTbl YCTPOUCTB, MMeLWMX YYBCTBUTENbHOCTL Mo Mmoaenun Yyenosedeckoro tena 100 B vnu Beiwe. OAng
nogaepXxaHna HanpskeHna yenosedeckoro tena Hke 100 B, Heobxoanmo anekTpruyeckn coeguHUTb Tero C
3aszeMneHnemM WnM BbIPOBHATL PaA3HOCTb NOTEHLUWa-

NOB coeAnHeHNeM Bcex anemeHToB OCP-ynpaBneHus

Apyr C APpYroMm.
Cucrema 3asemMrneHuns obecnevymBaeT onpene-

NEeHHYI CTeneHb YBEPEHHOCTU, UTO NOTEHLUKMan Tena
octaetcs HMXKe 100 B npn nocnegoBaTenbHOM coegn-
HEHWUWN C 3NeMeHTaMun KoHTponda. ConpoTUBMEHMNe ane-
MEHTOB KOHTPONS ABMSIeTCHA KMo4YeBblM PAKTOPOM B
orpaHn4YeHU HanpskeHna, Habnwgaemoro Ha Tene.
NcnbiTaHus, NnpoBeadeHHble TEXHUYECKUM KOMUTETOM
101 MOK, nokasanu, Yto Angd CHWXKEeHUS HanpsXXeHus
Terna 0o MeHblero, yeM 100 B 3HavyeHus, TpebyeTcs 0 10 20 30

ConpoTtneneHue, MOM
conpoTueneHue He Gornee 3,5- 107 OM. Ha pucyHke 7

noKkasana 3aBNCMMOCTL MEXAY RANPAKCHNEM TelIa U pyevhok 7 — 3asucumocTs mexay HanpskeHuem Tena
conpotmnenieHnemMm OTHOCUTEITbHO 3EMIN. N CONPOTUBIIEHNEM OTHOCUTENBHO 3EMITN

HanpspkeHue, B

\
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4.5.2 Cucrtema «aHTUCTaTU4eCKMMN BpacneT — COTPYAHUK»

Cucrtema 3aseMiieHUst nocpeacTBOM aHTUCTATUYECKMX OpacrneToB COCTOUT U3 TPEX SMNEMEHTOB!:
COTPYAHMKA, NpoBoda 1 bpacneta. HeobxoanMmMo U3MepPATL BCHO cUCTEMY (T.e. OT Tena CoTpyaHMKa A0 KOHLa
NPOBOAA 3a3eMIeHNs), YTOObI rapaHTUPOBAaTL, YTO COMNPOTUBNEHUE NepcoHana OTHOCUTENBLHO 3eMJTA HaXO-
OUTCS B 3adaHHbIX npegenax.

AHTUCTaATUYECKNIA OpacneT Jalle BCero WUCnonb3yetca Angd 3aszemMneHunst nepcoHana. CornacHo
[OCT P 53734.5.1 aHTUCcTatu4veckne bpacneTbl NpeaHasHaveHbl AN8 COTPYAHUKOB, KOTOpble CUMANAT Ha pabo-
YemM MecTe U BbINOMNHAT onepaunn ¢ H3CP-koMmnoHeHTaMu. Ans coTpyaAHUKOB, CUASALLMX 3a pabouMM Mec-
TOM, CUCTEMbI HAMOMbHOIO NMOKPbLITUS U OOYBU HE 0DecnevynBaloT HaAeXHbIN KOHTaKT C 3eMMein, Tak Kak HOru
COTPYAHUKA HE BCcerga HaxoadaTcsl B MOCTOSAHHOM KOHTAaKTe C NOJIOM.

[Tpn 3a3eMNeHNN XXe CTOSLEro COTpYAHUKa NOCPeacTBOM aHTUCTaTUYECKOro bpacneTta NpoBo 3a3eM-
NeHnst YacTo MeLllaeT, NO3TOMY CUCTEMA 3a3eMNEeHNs «HanoNbHOE NOKPbITUE — 0BYBb» CHMTAETCA NPeanoy-
TUTENBHOWN.

4.5.3 Cucrema «HanonbHoe NOKPbITUE — OOYBb»

3aszeMneHune nepcoHana MOXeT TakKe OCYLLECTBNSATLCHA NOCPEACTBOM CUCTEMBI HAMOSbHOTO NOKPLITUSA
N 0DbYyBW. DTOT METOA NOAXOANT, eCnn TpebyeTcsa MODUNBHOCTL NepcoHana, Unn nepcoHan paboTaeT B 30HaX,
rae HeyaobHO MCNoNb3oBaTb aHTUCTATUYECKNEe BpacneThl, HO Heobxoanmo ocbpabaTkiBaTh U nepemMellaTb
UOCP-ycTponucTBa. 3azemMneHune ocyLllecTBNAETCs NyTeM UCNONb30OBaAHUA paccenBaroLLnUX UNKU NPpoBOAALLNX
HaNOMNbHLIX MNOKPLITUA W pacceuBaroWlen UNKM npoBoasiwen obyen. Cuctema «HanonbHoOEe MOKPbI-
TMe — 0DYBb» MOXET MCNOMb30BaTLCH KakK BCnoMoraTenbHas cuctema npyu oAHOBPEMEHHOM UCNONMBb30BaHNA
aHTUCTaTU4YecKnx bpacneTos.

Ecnun cuctema «HanosrnbHOE NoKpbITUe — 0BYBb» SIBNSIETCH € ANHCTBEHHON CUCTEMOW 3a3EMITEHUS NEP-
coHana, ConpoTUBEHNE OTHOCUTENBHO 3EMI, BKNtoYatoLlee cCoTpyaHuKa, 00yBb 1 NOM, AOIHKHO ObITh TaKUM
Xe, Kak U AN aHTucTaTudeckux bpacnetos (MeHee 3,5 Om - 107 Om).

[Tpn Bonee BLICOKOM CONPOTUBMNEHUN CUCTEMbBI «HAMNONBHOE NOKPbITUE — 0DYBL», ODLLEe cConNpoTUBNE-
HME OTHOCUTENBLHO 3EMIU A0MKHO BbITh MeHee 1,0 OM - 10° OMm, U MakcMarnbsHoe HanpshKeHne Ha COTPYAH M-
Ke AomkHO ObITb MeHee 100 B (cpeaHee OT NATU MakCUMYMOB) NPU XyALUUX YCNOBUSAX.

HekoTopble TUMbl 3alMTHOW OOYBW BKMOYAKOT 3aWUTHBIE BOTUHKA C 3a3eMNSAICLLMMN NONOCKaMU Ha
nogowise n kabnykax 1 6axunel. Ecnu sawmtHas obyBb HE NOMHOCTLIO MNOKPbIBAET HUXKHIOK YacCTb CTOMbI, NMpu
X0ab0e MOXeT BO3HUKHYThL 3apsd. Hanpumep, npy UCNONb30BaHUM peMELLKOB 3a3emneHud. NpruBeaeHHas
HUXe anarpamMmma (PUCYHOK 8) NnokasbiBaeT HanpshkeHne Ha Tene coTpyaHuka, mayuero no sasemMneHHoMy
npoBoAALLEMY MONY C ABYMSI HAAeTbiIMU peMellkaMmn 3aseMneHuns. HanpsxeHne Ha Tene coTpyaHUKa He
MOXET KOHTPONMMPOBAaTLCS, MOCKONbKY peMellK/ 3a3eMIMeHnst He UMerT NMOCTOSIHHOIO KOHTaKTa ¢ NpoBOas-
LLen NOBEPXHOCTLIO Nona.

PeMellKkn 3azeMneHnsa sBndaioTca spPekTUBHBIM CpeACTBOM 3allMThl COTPYAHUKOB, KOTOPLIM MPUXO-
ONTCA CTOSATb Ha pabo4veM MecTe, Korga BeposATHOCTb NOTEPU 3a3eMNneHns HeBenuka. NpumeHeHne pemMell-
KOB 3a3eMNneHnd HeapdpekTnBHo, ecnn HOCP-KOMMNOHEHTEI nepemMellatoTca B npegenax Y33 BPYUHYIO.

CornacHo ctaHgapty M3K 61340-4-5 [6] ana namepeHnUa cuctemMmbl «HanonbHoe NoKpbiTMe — OBYBbY
MCNONb3YIOTCA ABa MeToAa UCMbITAHUA:

a) U3MepeHue CoONpPOTUBNEHNA HANOMBbHBLIX MOKPLITUA U COTPYAHUKA, HOCALLLEro 3allMTHYHO 00yBb. OTOT
MeTOod UCMONb3yeTCH Kak ANd U3MepeHUst CONpoTUBNEHUA YCTAaHOBNEHHLIX, Tak M YCTaHaBNMBaeMbIX NOMOB, a
TakKe Anst UamepeHust ConpoTUBMEHNA MODOLIX 3aLLUTHBIX HAMOMbHBLIX MOKPLITUA, HANPUMeP: NITUTKA, KOBPOB,
3MNOKCUAHBLIX MOKPLITUN, NaMUHaTa, MaTOB, KPacKU/NOKPLITUS U NakoB AN nona;

0) namMmepeHune sapaga HanonbHOro NOKPLITUS, OOYBU U COTPYAHUKA, KAK CUCTEMbI. ITOT MeTOoA UCNOSb-
3yeTcs AN U3MepeHuns 3apsaaa Kak yCTaHOBNEHHbBIX, Tak U yCTaHaBNMBAEMbIX MOMOB, a TakkKe ANs UsMepeHus
3apsiga nobbiX 3alUTHBLIX HANOMbHBLIX MOKPLITUA: NAUTOK, KOBPOB, 3MOKCUAHLIX MOKPLITUA, NaMnHaTa, MaToB,
Kpackn/NoKpbITUS UMK NakoB Ansd nona.
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PMCYHOK 8 — HanpﬂmeHMe Ha COTPYAHUKE, AYyLLWEM MO 3a3EMJTIEHHOMY NMpoBOoAALLEMY MOJ1y C ABYMA HAAETbIMU PEMELLIKA-
MW 3a3EMITIEHNA

4.6 Y4yacToK, 3alMLleHHbIN OT 3NeKTpocTaTu4yecKoro paspsaaa (Y39)

Y4acToK, 3aLlUULLEHHBIV OT 3fIEKTPOCTAaTUYECKOro paspsaaa (¥Y33) — 3TO y4acToK, 00opyaoBaHHbLIN 3ie-
MeHTamn SCP-ynpaBneHunsa, HeobxoaMMbIMU ONA CHUXEHUA BepodaTHOCTM nospexgeHna HOCP-KoMnoHeH-

TOB.

B lunpokom cmbicrie, B Y33 OCYLLECTBIIAETCH KOHTPOSb CTAaTUYECKOro aNeKTpnyecTBa Ha BCEX ANEMEH-
Tax, MNOCTynarLWMX Ha 3TOT y4acToK. [lepcoHan, a Takke nNpoBoasLmMeE NN paccemBatroLLine 3nemMeHTbl OOJ1-
)XHbl ObITb COEOVHEHbI 3NEKTPUYECKU APYr C APYroM 1 3emnen (Mnu c obLien coeanHUTENbHOU TOYKON Mpu
OTCYTCTBUN 3a3eMINEHNS) AN BblpaBHMBAHWUSA 3NEKTPUYECKOro NoTeHUmana Mmexay aTuMm aniemeHtamu. Pas-
Mep Y33 MOXeT pasnuyatbcs. Y330 MOXET ObITb Kak paboymnm MecTtoM B O4HOM NMOMELLEHUN, TAK N BCEN Tep-
PUTOPUEN NPOU3BOACTBA. Y33D MOXET TakXe npeacrtaBnatb cOO0OM NOPTaTUBHYIO paboyyo NOBEPXHOCTb UMK
KOBPUK.

B crangapte [OCT P 53734.5.1 nanaraetcsa Heckornbko TpeboBaHun no obpaweHmnto ¢ H9CP-komno-
HEHTaMMN, & UMEHHO:

a) HOCP-KOMNOHEHTbI OOMKHbI 0bpabaTbiBaTbCA BHYTPKU Y33. OTO O3HAYaEeT, YTO Npu Nobeix onepa-
LMAX C HE3aLULLEHHBIMN YCTPOUCTBAMU, ANIEMEHTbI C HUMU ConpuKacarLmecs AOMKHbl ObiTb NMMOO 3a3eM-
neHbl, MMbo coeanHeHbl Ana BbipaBHUBaHUSA noteHunana. Ecnm YH9CP-KOMNOHEHT BbIHOCUTCSA U3 Y339, OH
OOJKeH ObITh 3awuweH oT nospexaeHunn. [Ang tpaHcnoptmposkn HOCP-KOMNOHEHTOB 13 04HOro Y33 B ApY-
ron gOoSmKHa NCNoJSib30BaTbCA 3aLlMTHASA ynakoBKa uUnm cneymarnbHO CNPOEeKTUPOBaAHHbIE HOCUTENW;

0) nobon Y33 AomKeH MMeTb YeTKO onpeaeneHHble rpaHnubl. COOTBETCTBYHOLWME 3HAKM N CUMMBOSbI
OOIMKHbl MOEHTUMOULMPOBATL 3aLUULLEHHbIE YHACTKM TakMMm obpa3om, 4YTobbI BCe Noan, BXOAALWME HA y4ac-
TOK, BKIHOYad noceTuTernen, noHnManu, 4to TpebyoTca cneunanbHbie Mepbl NPeaoCTOPOXKHOCTU. HEKOTOPI-
MW NpuUMepamMn COOTBETCTBYHLUMX 3HAKOB/CUMBOMOB HABMAKTCA. MapKUpPOBKa, JIeHTa Ha nony,
onpeaensowas rpaHnubl Y33; pa3HbiM LIBETOM OKpaLLUEHHbIE HanosibHbIE MITUTKU NN NoOble ApYyrne croco-
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Obl oOuepUYnBaHmMs rpaHuLbl Y33. OpraHnsauuns 4omkKHa rapaHTUpoBaTh, UTO BCE BHOBbL NOCTYyNaroLW e CoTpya-
HUKK NPOXoaaAT obyvyeHne, B KOTOPOM YETKO onpeaensatoTca npasuna nosegeHns Ha ydacTtke Y30,

B) OOCTYN Ha y4yacToK Y33 paspelleH TONbKO nepcoHany, ycnelwHo npoweawemy obydyeHne. B cutya-
LMSIX, Koraa nocTaBLUUKK, 3aKa3uMKA, HOBbIE COTRPYAHUKA MNX gpyrue noceTuTenn gomkHbl BOUMTU Ha y4acTOK
Y33, UX OOMKEH COMPOBOXaAaTh COTPYAHMK, npolleawmnimn obyvyeHme;

[} HEeHYXHble ANBNEKTPUKK O0MKHbI ObITb yaaneHsbl ¢ ydacTka Y33. Pabo4une guanekTpukn Heobxoau-
MO MPOBEPATL Ha NpeaMeT NpeacTaBeHnsa MU yrpo3bl A4Nga YyBCTBUTENbHBIX K QCP ycTpoucts. CornacHo
[OCT P 53734.5.1 cywiecTBYeT ABa MeToda KOHTPONA AN3NEeKTPUKOB:

1) namepeHne HanpPsPKEHHOCTU SNEKTPOCTaTUYECKOrO NMOMs B TOUKE UMK NMONOXeHUK, rae obpabdaTbiBa-
etca HOCP-koMNoHeHT. B 3Ton cutyaumnm HanpsXXeHHOCTb nonst He gommkHa npeBbiwaTts 10000 B/m;

2) 3MepeHne nongd Ha oTAeNbHbIX 3NeMeHTax, BHOCUMBEIX B Y33. ONeKTpocTaTudeckKna noTeHuman
aNnemMeHTa nsMepsieTcd Ha 3agaHHOM pacCTOsAHUW OT AUSNEKTPUKA (B COOTBETCTBUM C MHCTPYKLUEN MO 3KC-
nayatauum nsmepuTenbHoro npubopa). [Ang takoro tTuna usmepeHuns MakcumarnbHO AoNYCTUMbIA NOTEHL A
coctaBnsieT 2000 B. Ecnu namepeHHoe 3HaveHune npesbillaeT 2000 B, HeobxoamMmo BbINOMHUTL cneaytollee:

1) ONSNEKTPUK A0IKeH HaxoauTbca Ha paccTosaHM He MeHee 30 cMm oT HOCP-KOMNOHEHTA;

1) ecnn HeBO3MOXHO 0becneunTb paccTosiHne 30 cMm, HeobX0AMMO UCNONL30BATbL UOHU3ALUIO UMK OPY-
rMe MeTodbl CHUXKEHUSA YPOBHA popMUPYEMBIX B NpoLecce 3apaaoB. Hanpumep, UCnonb3oBaHUe XMmMmmnyec-
KON 0bpPaboTKM MOBEPXHOCTEN WIONSILMOHHBLIX MaTepuanoB UMM OONONHUTENLHOE yrpaBfieHUe YPOBHEM
BITAXKHOCTU BHYTPU Y3O.

4.7 InemMmeHTbl ICP-ynpaBneHus

B cneaytowmx noAnyHKTax onuUckIBalOTCA oTaenbHble anemeHTbl OQCP-ynpaBneHus, KoTopble MOXHO
NCMONb30BaTh Npn paspaboTke nporpammbl QCP-ynpasneHus B cootBeTcTBUM ¢ [OCT P 53734.5.1.

4.7.1 Pabo4yne noBepxXHOCTU
4.7.1.1 O6LWwmne 3amevyaHus

Pabo4vne NOBEPXHOCTU UTPalOT BaXKHYIO POMb B NPOEKTUPOBaHUN N popmMupoBaHn Y33. Paboune
MOBEPXHOCTU, NpeaHasHavyeHHble anst QCP-ynpaBneHuns, UCNONb3YIOTCH HAa ydacTkax cOOpPKN U PEMOHTA, a
TaKkKe NnNpu NnpoBeAeHNN «NoNeBoro» odbcnyxmsaHus. B 60NbLUMHCTBE 30H, rae ocyLlecTBNsieTCcA obpaboTKa,
DEMOHT UM UCNbITaHKUe He3awuweHHbIX H3CP-koMnoHeHTOB, padbovast NOBEPXHOCTb AO/MKHA paccenBaTh
aneKkTpocTaTudecknn 3apsa. Pabovyas noBepXHOCTb ABMAETCH BaXKHbIM KOMMOHEHTOM B POPMUPOBAHNN CTa-
TUYeCcKn DesonacHoro pabovero MecTa, Hapsiay ¢ 3aseMieHMeEM nepcoHana.

[ NaBHOW 3a4a4en NpaBuUNbHO 3a3eMNeHHON paboYe NOBEepPXHOCTU ABNAEeTCH obecneyeHumne Toro, Yto
BCe obpabaTbiBaeMble 31eMeHThl U paboyvast 30Ha HaxoasTCca No4 OAHUM N TEM XKe 3MEeKTPUYeCKUM NOTEHLU-
anom. Pabou4ne noBepxHoOCTM obecnevmBatoT cneayrowne pyHKUmMm:

- pabo4asi NoBEPXHOCTb, NpeaHa3Ha4vYeHHas Ang KOHTPOMA CTaTUYECKOro anekTpuvecTsa, obecnevmnBa-
eT SMEeKTPUIECKUNA NYThb K 3a3eMNEHNI0 UMK K 0DLLEN COeANHUTENBHON TOUKE B Clyyae BbipaBHUBAHUS MOTEH-
Lnana. 310 NO3BONLAET pasMelwlatb Ha paboyven NoBepXHOCTU HeaNINeKTpuideckme marepuansl, YToObI OHU
paspskannucb KOHTPONMUPpYyeMbIM 0DpasomMm:;

- B HEKOTOPbIX crny4yasax padbovasi NOBepXHOCTb onpeaenseT rpaHuubl pabovero ydactka Y33, Ha KOTO-
poin MoryT obpabaTbiBaTbess HOCP-KOMMNOHEHTHI.

4.7.1.2 ®aKkTopbl, yMUTbiBaeMble Npu Bblbope pabovunx noBepxHOCTEN

CyllecTByeT HECKONbKO OCHOBHLIX PaKTOPOB, KOTOPbIE HY)KHO YYNTLIBATL NMPU BbIDOPE COOTBETCTBYHO-
Ler padboyer NoBEepXHOCTU:

- onepauun, nponssoanmbele B paboyen 30He;

- NOCTOSAHCTBO paboyein 30HbI;

- (PU3NYECKNe XapaKkTepPUCTUKN;

- XUMUYecKne XxapakrepUcTuKku;

- 3NeKTpuyeckmne xapakTtepUcTUKU;

- BOMPOCHI TEXHUKN BE30NacHOCTU;

- ybopka.

Tun paboyven NOBEPXHOCTU 3aBUCUT OT TUNa paboT. Ecnn obpabaTtbiBaeMble 3NeMeHThl HyBCTBUTESbHbI
K MEXaHNYECKMM yaapam, Heobxoanumo, 4Tobbl MaTtepuman pabodyein NnoBepxXHOCTM ObIn MArkum. Ecnn Heobxo-
OUMO nepeMellaTh TSKenble U3gennsa ¢ oCTPbIMU KpasiMu, MmaTepunan pabodyein NoOBEPXHOCTU AOIMKEH ObITh
M3HOCOYCTOMUMBLIM. ECNM NnepcoHan noapepraeTca BO3AeUCTBUKO BbICOKOIo HanpaXeHUsa nNpy BbINOHEHUN
onepauun, HecdbxoanMmo, UTodbl paboyne NOBEPXHOCTU OrpaHU4YMBan NPOXoXaeHue Toka, ecnm UCTOYHUK
3HEPrnn conpuKkacaeTcs ¢ padboven NoBepxXHOCTLIO. [1pKn BbIDOpe pabovnx NOBEPXHOCTEN ANSl YNCTBIX NOME-
LLIEHNI HeObX0AMMO YYUTBLIBATL TAKUE NapaMeTphbl, Kak obpasoBaHKMe NMblnn KU rasoB. HeobXoanUMo BbISICHUTD,
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YOOBMNETBOPAT N XapaKTepPUCTUKMA MOXApOoOonacHOCTU MaTepuanoB pabounx NOBEPXHOCTEN OOLLUM
TpeboBaHUAM KOMMNAaHWU, CTPaxoBLUMKA U TpeboBaHUAM TEXHUKN BEe30nacHOCTH.

UToOLI 0becnevnTs npaBUnbHbIA BEIDOP MaTepuana, HeobxoaumMo 4YeTKo NpeacTaBnsATb NPOU3BOAU-
Mble onepauun. Heobxoanmo npoaHanusanpoBaTh crneaytoLlee:

- NpY TEXHUYECKOM OBCNYyXMBaHUM YacTo TpebyeTca noptaTuUBHasl pabo4vad NoOBEPXHOCTb, KOTOpas
MOXeT ObITb BKMHOYEeHa B KOMMMNEKT UHCTPYMEHTOB 0OCnyXuMBatoLwWero cotpyaHuika. Pabovas noBepXxHOCTb
OOIMKHa BblAEPXKMUBATL YacToe UCMONMb3oBaHWUE, NOAKMIOYEHUS K 3a3eMMNEHNI0 U OTKMIOYEHUA OT Hero. Pabo-
Yyasi NOBEPXHOCTb MOXET UCMOMNb30BaThLCHA B TeYeHUe HeCKONbKMUX NEeT B COCTaBe KOMNNeKTa MHCTPYMEHTOB
obCcnyXuBaroLero nepcoHana;

- KOH(POPMHOE XMMUYECKOe MOKPbITUEe paboyein NOBEPXHOCTU MOXET YyBeNn4mMBaTb COMPOTUBIIEHUE
MOBEPXHOCTU OTHOCUTENBHO 3EMIN, ecnii paboyast NOBEPXHOCTL YKe He BbINMOMHAET CBO PYHKUMIO. B Takmx
CUTYaLMNSIX SKOHOMUYHEE NCNOMb30BAaTh OAHOPAa30BbLIe paboyne NOBEPXHOCTH.

Paboune noBepxXHOCTU AOIBKHBLI ObITb NMPOYHLIMU. BaXkHble CBOUCTBA — TBEPAOCTb, COMPOTUBMNEHUNE
NCTUPAHUNIO N U3HOCOCTOMKOCTL. HekoTopble paboune NoBEePXHOCTU U3rOoTaBMUBAKOTCH U3 OCODBLIX TEPMOC-
TOUKNX MaTepUanoB. OTU NOBEPXHOCTU npeaHasHa4veHbl A4na paboThl ¢ NasbHbIMU CTAHLUAMM.

BHelWwHWA BXUAO 4acTo SABNSIETCA BaXXKHbIM pakTopoM npu BeIbope pabodven noBepxHOCTU. OTpaXKeHune
CBeTa ABNAETCH BaXXHOW 3ProHOMUYECKOW XapaKTepucTukon. lNoptatuBHblie padoyne NOBEpPXHOCTU AOMKHbI
POBHO NOXUTbCHA Ha OCHOBHYIO MOBEPXHOCTb. CKkaTkIBaHWE MO Mepe M3HOCa ABNAETCHA XapaKTepUCTUKON,
KOTOpas yKasblBaeTcs npu kKnaccudpukaumm. PyHKUNOHANBHOCTL, AONMOBEYHOCTb M HAAEXHOCTL B paboTe
CUCTEMbl 3a3eMNeHnss ¢ nNoMolWbilo pabovyen MNOBEPXHOCTU OOBKHBI  OLUEHUBATbCA BO BpeMd
KBanPUKaLuMOHHOIO UCMbITAHUS.

[TlepeHOC XMMNUYEeCKNX BeWecTB ¢ pabo4en NOBEPXHOCTN MOXET cTaTb NPUYNHOW 3arpsa3HeHU, NPUBO-
OSILLNX K KOPPO3UM YYBCTBUTENBHBIX MeTannnMuecknux aetanen. icnonbsyemble Ha paboyem MecTe pacTBoOpU-
Tenn 1 apyrme XMMm4eckmue BellecTBa MOryT NoBpeanTb pabodyio NoBepXHOCTL. [1poBepKka COBMECTUMOCTH
MaTepuana pabo4yen NOBEPXHOCTU OCYLLECTBNSAETCH BO BpeMA KBaNUPUKALIMOHHOTO NCMbITAHUS.

CamMon BaXXHON (PYHKLMOHANBHON XapakTepUCTUKON AN paboynx NoBepXHOCTEN SIBNSIETCH COMPOTUB-
NeHne OT TOYKU Ha NOBEePXHOCTU A0 TOYKU 3a3eMNeHns. ITO popMmnpyeT NepBUYHOE 3a3eMieHne npegmMeToB
Ha paboyen noBepxHocTU. TOCT P 53734.5.1 ycTaHaBnMBaeT Ans paboymx noBepXHOCTEN AManasoH Conpo-
TUBMNEHUI OTHOCUTENBbHO 3eMin MmeHee 1,0 - 10% Om.

MHorga HeobXxoaMmo UCnonb3oBaTb pabodne MNoBepXHOCTU ¢ Oonee BLICOKOWM MPOBOAUMOCTbIO.
[OCTP 53734.5.1 ponyckaeT 310, ogHaKo B nnaHe nporpammbel QCP-ynpaBneHus TpebyeTcsa ykasaTb Npuymn-
Hbl, MO KOTOPLIM UCNOMNbL3YeTCs NMOBEPXHOCTb C DOMee BLICOKON NPOBOAUMOCTLIO.

Pabo4vune cTomnbl C BLICOKMM CETEBLIM Hanpsi>KeHnem AoKHbI obecnevmnBaTh MNOBbILLEHHOE CONMPOTUBMNE-
HME OTHOCUTENTIBHO 3EeMIN N COMNPOTUBNEHNE OT TOYKU A0 TOUKN.

[1 pumMmedyaHUe— MemepeHw? coripornuerieHuA ro ri0CMmodaHHOMY MOKY HEe AGIIARKIMCAH aoceKkeamHbiMu OIS rpu-
HAMUUA pELUEHUfj 10 80rpocam besorracHocmu.

4.7.1.3 Tunbl maTepuanosB Aana padbo4ynx noBepxHoOCTEN

CyuwecTByeT 6onbLIoe pasHoobpasue maTepunarno n popM pabounx NOBEPXHOCTEN, KOTOPLIE MOCTOSIH-
HO COBepLUEHCTBYOTCS. MaTtepuansl UMET pasHble CBOUCTBa (MexaHudeckme, ousnveckmne U anekTpudvec-
kKne). HecmoTps Ha Bce pasHoobpasme maTepuanoB, BbIAENAKT ABa OCHOBHBLIX Knacca:. OAHOCMNOUHbIE U
MHOrocnonHele. HekoTopble padboume NOBepPXHOCTU, 0OCOBEHHO OAHOCIOUHBIE U NMaMWUHAT BbICOKOrO AaBne-
HUS, YYBCTBUTESbHLI K BNaXKHOCTU. TakuMe matepuansl nepe BbIoopoM U yCTaHOBKOW HEOBXOAMMO UCMLITaTb
Ha COOTBETCTBME TpeboBaHUAM NPU NOHWKEHHOW BNAXHOCTN.

OAaHoCNoWHbIE UNU OAHOPOAHbIE MaTepuanbl — 3TO MaTepuarns.l, KOTOpbIe UMEKT OHU U Te XKe 3IekK-
TpU4eckme U pusnveckmne xapakrepucTukn no Bcen macce martepuana. Xectkue NnoBepXHOCTU U MaTepuansl
TUMNa rMbKNUX MaTOB UMELIOT pasHble AnanasoHbl conpoTuBneHnin. ConpoTUBIEHUE OT TOYKU A0 TOYKA (Rpp) 7
CONPOTUBMEHNE OTHOCUTENbHO 3EMIN (Rg) MOTYT ObITb PasHbIMWU B 32aBUCUMOCTU OT PacCTOAHUS MeXAy 3NeK-
TpOAAaMU UNN MEXAY 3MeKTPOAOM U 3a3eMMNsiEMON TOYKOWU paboyvein NOBEPXHOCTMN.

MHorocnomnHesle matepmanbl 00bIMHO COCTOAT U3 ABYX UMK TPEX pasHbIX crnoeB. B bonblnMHCTBE cnyya-
eB BepXHUM Cron — 3TO paccenBarolWiMi MaTepuan, oTnuyarowmmnca no TonwmuHe U anekTpu4ecknumMm CBOU-
ctamMm. Crneaywwmn Ccron, Kak npaBuUNo, WMEET BbICOKYHD 3MeKTponpoBOoAHOCTb. HWXKHUA  CINoW
N3roTaBnMBaeTCa U3 U3CNALUMOHHOIO UM paccenBaroLLero Mmatepuana. Jrnekrpudyeckoe conpoTuBeHne oT
TOUYKM OO0 TOYKU U CONPOTUBIIEHNE OTHOCUTENBbHO 3EeMIIN NMOCTOAHHBI 1 HE MEHSAOTCHA B 3aBUCUMOCTU OT pac-
CTOSIHUA MEXAy 3NeKTpodamMu UMM OT PacCCTOAHUSA MeXAy 3MeKTpoaoM N 3a3eMsiEMON TOUYKON pabodei
NOBEPXHOCTU. KOHTPONMUpYEMBIA (PaKToOp — 3TO BepTuKaribHOe COMNPOTUBIIEHNE 4epel3 BepXHIo MNOBepX-
HOCTb A0 npoBoadalwero cnos. lNpaBunbHoe coeguHeHUe 3a3eMnsaeMon TOUKM annapaTtypbl K NpoBoAsLLEMY

CNoto rapaHTupyeT paccemsaHune SCP.

15



[OCT P 53734.5.2—2009

NTamunHaTt BbICOKOrO AaBMeHUS npeactaBnseT cobon XecTKMn MaTepman, KOTopblid HAHOCUTCHA Ha Noj-
NOXKY, KaK npaBuso, ¢ NoMoLlbo Knes. bonbWMHCTBO MatepuanoB COOTBETCTBYIOT ONMUACAHMIO MHOTOCION-
HBIX MaTepuanoB pabo4vnx MOBEPXHOCTEW, NPUBEAEHHbLIX Bbille, OOHAKO WMMEETCH HECKONbKO TWUMOB
MaTepunanoB, KOTOpble ABNATCA OAHOPOAHBbIMNA.

Bnarogaps anekTpu4veckMm Xxapakrepuctmkam, namMmmHaThl BbICOKOro AaBNEHUSA 3aBUCAT OT BNaXXHOCTH,
NO3TOMY nepen yCTaHOBKOM HEOOXOoAMMO UX UCMbITaTb Ha COOTBETCTRBYIOLME 3KCnlyaTalnoHHbIe TpeboBa-
HUA NPU NOHMXKEHHOWU BNaXXHOCTMN.

MaTbl U pynoOHHbLIE MaTepuarnbl — 3T0 TMOKNE CUCTEMBI, KOTOPbLIE NCMNONMb3YHOTCA A1 NOKPLITUNA NOAN0-
Xek, HesalwuueHHbIX oT OCP. MaThbl Takke NpUMeHATCA NoBepX NaMUHATOB BbICOKOro AaBNeHUs Ans KOH-
TPONA BNaXXHOCTU. MaThkl 1 pynoHHbIE MaTepuansl 0bnagaroT pasnuyHbIM CONMPOTUBMEHUEM, OHU MOTYT ObITh
Kak ogHopoAHbIMW, TaK 1 MHOTOCIOUHBIMMN.

[TopTaTuBHbLIE paboune NoBEepPXHOCTM ObIBAOT pasnuUyHbIX opM (MHOrOCNouHbIE UMM oAHOPOoAHLIE),
OHW yOOBNETBOPSAIOT BCEM TpeboBaHUAM no 3awmute oT SCP. [NoBepxHOCTU ANS BbINONHEHUSA TEXHUYECKNX
paboT nomellarTca B Habope MHCTPYMEHTOB NN B KapMaHe oDCNyXXMBatoLLEro NHXXeHepa.

4.7.1.4 WUcnbiTaHnA

MeToguka, ncnonbayemas Ans UCnblTaHUS CONPOTUBNEHNA MaTepuanoB padbounx NOBEPXHOCTEN, NU3M0-
XeHa B cTaHgapTe MOK 61340-2-3 [3]. icnonb3ynte MeTo UCNbITaHUA, ONUCAHHBIM ANd NpoBeAeHUA N3Me-
PEHUN COMPOTUBMEHNA OTHOCUTENBLHO 3EMITN UMN TOYKU 3a3eMI1eHNUS.

OueHka 0bpasLoeB paboumnx NOBEpPXHOCTEN B NMabOpaTOPHLIX YCIMOBUSIX TaKKe SIBMSIETCA YaCTbio NPo-
lecca BblIOOpa, nNpu 3TOM AN KOHTPONS BbIOUPAKOTCA Takne nokasaTtenu, Kak BrnaXHOCTb, TeMmnepaTtypa u
HanpsbkeHue. ConpotueneHne nsmepsdetca npu HanpsxxeHnn 10 B 1 100 B npu ymepeHHOU U HU3KOU BRaX-
HOCTW.

[lepen NnepBON yCTaHOBKOW HEODXOAMMO UCMbITATb paboune NOBEPXHOCTM HA COOTBETCTBUE TpeboBa-
HUam FOCT P 53734.5.1 n gokymMeHTam U3rotoBuTens. Kak npasmno, HeobxoanMmo n3amepuTs CONpPoTUBNEHNE
K TOUYKEe 3a3eMNeHuns, YTobbl Nony4YnTs NOATBEPXKAEHME, YTO pabovas NOBEpPXHOCTb YCTaHOBMNEHAa NpaBUNbHO.
[TpoBepKka AOMKHa OCYLLECTBNATLCA A0 TOro, Kak Ha pabouyto noBepxHocTb nomMellatotess HoCP-KoOMNOHEH-
Tbl. ECNK OLUEeHOYHOEe UCMbITaHNE He BBLINMONTHAETCH, pekoMeHayeTCd UIMePATL CONMPOTUBMEHUSA OT TOYKM OO0
TOYKUN, YTODOBI MOHSATb, KAKOBbLI XapaKTepPUCTUKK BbIDpaHHOIo Matepuana.

Heobxoanmo nepnognyeckn BoIMOMHSATbL MPOBEPKUA pabounx NoBEepXHOCTEN, YTOObI rapaHTUPOBaTb UX
COOTBEeTCTBME cneundunkaumn. [1na npoBepkn NCNpaBHOCTA 3a3eMIeHNs 0ObIMHO BbINONHAETCHA N3MepeHue
CONPOTUBNEHNA OTHOCUTENIBHO 3eMIIN.

Ecnu conpoTUBNeHne OTHOCUTENbLHO 3EMIMX NPeBLIWLAET 3adaHHble npeaensl, BbINONMHATE cneaytoLuime
O0enCTBUA, YTODLI BbISIBUTb NPUYNHY BBICOKOrO CONMPOTUBIIEHUSA:

- NpoOBepbTe, coeanHeHa N1 pabodast NOBEPXHOCTb € 3TANOHHOW 3eMNeN;

- QYUCTUTE pabodylo NoBepXHOCTb. MHOrAa 3arpsisHeHHas NOBEPXHOCTb MOXET BbI3bIBaTb MpeBbiLLe-
H/AEe CONPOTUBNEHUSA. Kak TONBbKO NOBEPXHOCTL ByaeT ounlleHa (HeobXoaAUMMO QUUCTUTb TakKe HUXKHIOH YacTb
anekTpoda UsmepeHUsa cConpoTUBIEHUS), NOBTOPUTE U3MEPEHME CONPOTUBMEHUA OTHOCUTENLHO 3eMnn. Ecnin
pe3ynbTaThl BTOPOro U3MepeHUst BeIXOAAT 3a npeaensl cneuudgukaunmn, Tpedbyetca npoBecTy AanbHeullee
nccnegoBaHUe COOTBETCTBUSA MPUMEHAEMOU B opraHnsaun NpakTUKM YUCTKU;

- OTCOEANHUTE 3a3eMNALLMA NPOBOA U UBMEPLTE CONPOTUBEHME OT Bepxa paboyein NoBepXHOCTM A0
TOYKN 3a3eMNeHns paboyen NOBEPXHOCTU. ITO MO3BOMNUT BbISIBUTb A0MKHOE DYHKLUUOHUPOBAHNE pabodei
MOBEPXHOCTU N HanMn4yne coegmHeHUs1 Mexay 3as3eMnaemMon TOUKOU N paboyein NoBEPXHOCTbIO;

- CMNOMOLLBIO OMMETpa N3MepbTe CONPOTUBNEHNE NPOBOAA, UCNONb3YeMOro Ans 3aseMneHus paboyen
MNOBEPXHOCTU. IaMepeHne BLINOMHAESTCS OT TOUKW, rae NPoBo4 COSAUHAETCH C 3a3eMNAEeMON TOUKON paboven
NOBEPXHOCTU A0 3TANCHHOW 3eMIN.

YacToTa neprnoanvecknx npoBepok 0ObIYHO YKasbiBAETCH B METOAUKAX No aKkcnnyaTtauun. PekomeHay-
eTCH NPOBOANUTL Takne NPOBEPKU HE peXXe OQHOro pasa B KBapTarn.

4.7.1.5 TexHu4yeckoe obcCcnyxXuBaHue

[Ona noggepxaHnUa NpaBUNbHOIO 3MEKTPUYECKOro PyHKUMOHNPOBaAHUS BCeX pabounx NOBEPXHOCTEW
HeobxoaMMo NPONU3BOANTL UX NEPUOONYECKYIO OUUCTKY B COOTBETCTBUN C peKOMeHaaunsaMnU N3roTOBUTENEN.
[TpoBepsanTe, YTODOLI YACTALLME BELLECTBA HE OCTaBANN 3M1EKTPUYECKU HENPOBOASALLEro OcTaTKa, YTO Xapak-
TEePHO AN HEKOTOPLIX OLITOBLIX OUNCTUTENEN, coaepXKallxX CUTUKOH.

4.7.2 AHTUCTaTU4YeCKUe GpacneThl

4.7.2.1 BBeaeHue

AHTUCTaATUYECKNIN DpacieT — 3TO YCTPOUCTBO, UCMONb3yeMOE ANA 3a3eMNeHunst nepcoHana, 4toosbl
nepcoHan Haxoauncs Nnoa TeM Xe 3NeKTpudeckum notTeHumnanom, 4to n YHoCP-komnoHeHThl. B 60nbLWMHCTBE
cny4vaeB cuntaeTcs s PeKTUBHBIM COEAUHSATHL Kak nepcoHan, Tak n HOCP-KOMMOHEHTHI ¢ 3eMnen nnu obLen
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coeIMHNTENbHON ToYKon. B 3ToM naparpade npusoanTcsa npakrudeckasa MHdopmMaLusa rno NCnofb3oBaHuUo,
yxoay 1 nepruognyecknm npoBepkam aHTUcTaTudeckux 6pacneTos.

4.7.2.2 AHTUCTaTU4YeCKUN GpacneT

AHTUCTaTUYECKMA BpacneT COCTOUT N3 bpacneTa, ConpuKacaroLEerocy ¢ KoXXen coTpyaHuka, U 3asemMns-
loLLero NpoBoda, KOTopbIN coeanHsAeTCs ¢ 3allMTHOW 3TanoHHOW 3eMNen.

AHTUCTATUYECKNIN BpacneT — 370 TMOKUKA NNOTHO npunerawowmin bpacneT, KOTopbl POopMUPYET Ha-
OEXHbIA KOHTAKT C 3ansicTbeM coTpyaHuKa. CyLEeCcTBYET HECKONbKO TUMOB MaTepuanoB Ansl M3roToBNEHUS
bpacnetos (cM. Tabnuuy 1).

AHTUCTaTUYeCKNEe BpacneTbl NOYTU Bcerga UMMeRT Mod 3acTeXKOM UMM KHOMKOW rMnoannepreHHyto
MeTannMyeckyo NNacTUHKY, Kak NpaBUNo, U3 HepXXaBeroLwen ctanu, NoOMoraLLyo YCTaHOBUTE XOPOLLMNA KOH-
TakT ¢ Koxken. OctanbHas YacTb bpacneTta Takke O0/TKHa MMeTb SNeKTPONpPOBOAHYIO, CONMPUKAcatoLLYyOCH C
KOXeW NOBEPXHOCTb. OTO rapaHTUpyeT NOMHbIA KOHTAKT MexXay OpacrneToM U KOXen coTpyaHuKa.

AHTUCTaTU4eckne bpacrneTbl UMErT DbICTPOCBEMHBIN 3NEKTPOMEXaHNYECKNIA pa3beM, KOTOPLIN COMNpPS-
raeTcy C COOTBETCTBYIOLMM pa3beMOM Ha KOHLLE 3a3eMNSoLLEro npooaa. JTOT pasbeM, BO-NMEPBLIX, ABMS-
eTca PU3NYEeCKUM coeguHeHMeM AN KpenneHusa 3asemnswouwlero nporoaa. Bo-BTOpbIX, OH SIBNSIETCH
3a3eMNaAeMoin ToOUKoN Ha bpacneTte. BO3MOXHOCTb BLICTPOro pasbeguHEHU — 3TO OUYeHb BaXkHasa ocobeH-
HOCTb Takoro pasbema. Cuna oTpbiBa A0MKHA ObITb 4OCTATOUYHO HU3KOW, YTOOLI MO3BONUTL NErKoe pasbeamn-
HEHUE, HO A0CTAaTOYHO BLICOKOW, YTODLI NpeaoTBpaTuTh pasbeanHeHne cnydanHoe. OnbIT NOKa3bIBAET, YTO
Ons TpaguUnUoHHBIX, OOHOMPOBOAHLIX BpacneToB BMOMHE MNOAXOAAT pasbeMbl, KOTOPLIE pasfenstoTcs C
ycunuem ot 13 o 36 H.

[Tpn Ha4YanbLHOM BbIBOpE aHTUCTATUYECKUX ODpacneToB UMM B MOMEHT MX MOBTOPHOMO 3aKasa, Heobxoau-
MO ONpeaennTb COOTBETCTBYIOLNIA PasMep 3acTeXKn U pukcaunto. 3To NO3BONUT obecnevynTb COBMECTU-
MOCTb CYLLECTBYIOLIMX M BHOBb MNPUODPETEHHBLIX aHTUCTaTUYeckux OpacnetoB. MHOrnMe W3roTOBUTENNU
aHTUCTaTUYECKMUX BpacneToB crneunanbHO noaduparoT KoHQUrypaLmm sactexXek B COOTBETCTBUN ¢ TpeboBa-
HUAMUW NMonb3oBaTens Npy DONbLLIOM 3aKase.

Tabnwuya 1 — Tunbl aHTUCTATUYECKNX DpacneToB

Tunel aHTUCTATUYECKUX BpacneToB

TKaHoe snacTu4Hoe BONOKHO C SHNEeKTPOornposogHbIMU BOJIOKHaMWU Ha BHyTpEHHEﬁ [MOBEPXHOCTH

Bsa3zaHoe sanactu4Hoe BOJTOKHO C SHNEKTPOnpoBogHbIMAN BOJ1IOKHaAMW HA BHyTDEHHEIT'I MOBEPXHOCTH

TKaHOe He3NacTN4HOE BONOKHO, UMEIDLLLESE SJEKTPOrNnpoBoOAHYHY BHYTPEHHK IO NOBEPXHOCTD

MeTannnyeckmn paclwmpsiemMmsl bpacneTt ¢ N30NUpyIoLWLEN CMOMNMOW HA BHELLHEN NOBEPXHOCTU

[lnacTmaccoBbiM HaCOBOW PEMELLOK C NONOCKaMN U3 HEPXaBEIoLWEWN cTann Ha BHYTPEHHEN NOBEPXHOCTU

bpacnert n3 nncTtoBoro metanna ¢ U3onmpyrowen CMOornon Ha BHELWHEN NOBEPXHOCTH

ONeKTpogHasi BCTaBKa C SNEKTPONPOBOAHbIM KIEeMm

3a3eMnsoLW MM NpoBog — 3TO NPOBOA, COeAUHSALWNA aHTUCTaTUYECKU BpacneT ¢ 3eMnen nnun obLuei
coeaAnHUTEeNbHOW TOYKOW. Kak npaBuno, OH COCTOUT U3 U30NUPOBAHHOIO NPpoBoAa C pasbeMOM, CoeAUHSAOLLe-
rocsl OAHUM KOHLOM C aHTUCTaTUYECKUM DpacneTom, a ApYyrum KOHUOM ¢ 3eMnein. Ha kKoHue, noacoegnHsae-
MOM K OpacneTy, 3asemMnstolyme nposoaa obblMHO coagepXaTt pe3ncTop, orpaHn4YnBatoLLmMn TOK.

Ha nepBbI B3rNga4, saseMnaowi NpoBod KaXXeTcd OTHOCUTENbHO NPOCTLIM YCTPOUCTBOM. OOHaKo K
HeMY NMpeabaABnAlnTCs TpeboBaHMA C y4eTOM LUMPOKOTro AnanasoHa MexaHn4yeckux BO3AeNCTBUN.

3aszeMndowme nposoaa 6bIBaOT pasHOW ANMUHLL, NPSIMbIE UM CKUMatCLLMECS B criparnb, € pe3nctopa-
MW Ha OOHOM UMK Ha 0DOUX KOHLLaX, pasHOro UuBeTta U ¢ HECKONbKUMWU TUNMaMn YCTPOUCTB AN 3a3eMNeHus.
Takon nNpoBo4 MOXET ObiTb MHOMOXWUMbHBIM UM CO CnUpanbHOW HAMOTKOWU. M3onsiumnMsa MOXKET COCTOSATb U3
OONrOBEYHOro nonumepa, ynpyroro CUHTETUYECKOro Kaydyka unm BuHUnNa.

[ns nogkntoYeHna K 3emMne MoryT UCnonb3oBaTbCH NOObIE 3NeKTpUIecKkne pas3beMbl, MOCKOMbKY OHW
ABMAOTCA MeXaHU4YeCcKn AoNnroBevYHbIMU. [NpeanoyTnTenbHOU TOUKOU 3a3eMIMeHUA 3a3eMIaeMOoro KoHLUa npo-
BOJA ABMAETCS TOYEYHOE COeAMHEHNE C 3EMIIEN NN TOUYKOW 0bLLEero coeguHeEHUs (O0NONMHUTENBHYH MHGOP-
Mauunio cM. B 4.4.2).

[TpunmedaHune— MHOME NONb3OBATENN aHTUCTATUYECKUX DpacneToB 3aMblKaloT NPoBoa bpacnera Ha Kpau
3aWMTHOIO Mara. ATOro He PEKOMEHAYETCS AeNnaTh, TAK KaK B 3TOM crny4ae obliee cConpoTUBNEHNE CUCTEMbI OTHOCUTENBHO
3eMINN MOXET yBENMUMBaThCs Bhilwe Tpebyemoro B FOCT P 53734.5.1 npegena — 3,5- 107 Owm.
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4.7.2.3 lNpumeHeHne N BbIOGOP aHTUCTAaTUYECKUX ODpacneToB

AHTUCTaTUYECKNIN BpacneT — 370 adhPeKTUBHAA CUCTEMA 3a3EMNEHNA COTPYAHUKOB, UMEIOLLIMX OENO C
U3 CP-komnoHeHTamMn. OgHako BaXKHO OTMETUTb, YTO, XOTSH aHTUCTaTUYECKUA BpacneT 3a3eMIseT KOXY, OH
He obecnevynBaeT ycTpaHeHne cTaTU4ecKoro sapsiga ¢ oaexabl 1 00yBu, ecriv TONbKO 3TU 3NEeMEHThI HE ABMSI-
IOTCH 3MEKTPONPOBOAHBIMU UMN PACCENBAOLLIMMU U HE UMEIOT KOHTaKTa C KOXKEeW CcoTpyaHuKa.

Ona makcumanbHoU 3P EeKTUBHOCTU aHTUCTaTUYEeCKMe DpacneThbl HY)KHO HOCUTb cneayrownm obpa-
30M:

- aHTUCTaTU4YeCcKnn BpacneT AomkeH NMoTHO npuneratb N obecnevnBaTb COMPUKOCHOBEHUE C KOXEW
Mo BCeMmy 3andacTbio. bpacneT He aomkeH BbITb OYeHb TYIMM N He ACMKEH OCTaBMATb rMybokue crneabl Ha
3ansICTbe;

- aHTUCTaTUYEeCKMIN DpacneT AOTKEH COeAUHATLCA C 3eMNen Unn ¢ Todkon oblero coegmHeHunsa. MNo-
CTOSIHHOE N HaAeXHoe coenHeHne A0MKHO obecnevmnBaTh NpaBUbHOE paccenBaHMe HaKOMMNEHHbIX Ha Tese
dNEeKTpocTaTUYECKNX 3apaaoB.

[1pn BLIDOPE aHTUCTATUYECKUX DpacneToB HEOOXOOANMMO aHaNU3NpPoBaTh cneaytoLlme pakTopsbl:

- HageXHOCTb;

- [JOJTTOBEYHOCTb;

- ANWHY 3a3eMnAaoLerc NpoBoaa;

- hopmMy 3a3eMnA0LLEro NPOBOAA;

- KOHUrypauuro sallenku;

- pas3beM 3a3eMIALero KoHUa;

- yaobCTBO.

dakTop yaobcTBa UrpaeT OCHOBHYHO POJib NpU BbIbope aHTUCTATUYECKMX DpacneToB, Tak Kak bpacner
HY>KHO HOCUTb NOCTOSIHHO. OH He AOIKeH 0TBNeKaTb 0T 3P EKTUBHOIO BbINOMHEHUA pabo4nx 0b6s13aHHOCTEN.
CyLllecTBYET MHOXECTBO KOHUrypaumn ¢ npuBnevyeHnem pasHoodbpasHbIX TEXHOMOrnm ana obecneyeHus
HaeXXHOro KOHTaKTa ¢ KoXKel. Tak, aHTuctatudeckne bpacnetbl MOTYT M3roTaBMMBAaTLCS KAk U3 TKAHbIX MaTe-
pPUAanoB ¢ BMNNETEHHbLIMW 3NEKTPONPOBOAHBIMA BONOKHAMUW, Tak U U3 TMOKUX MeTanMM4ecknx nMACTOB, UMK
MMEeTb Apyrne cneunanbHble KOHCTPYKUMW. OKoHYaTeNbHbIA BbIDOP OCTaeTCHa 3a NoMb3oBaTelfieM, Tak Kak
OpacneTt AOMKeH COOTBETCTBOBATH UCMOMb3YEMOMY TEXHOMNOrMYECKOMY NpoLieccy.

4.7.2.4 UcnbiTaHUe aHTUCTAaTU4YECKUX OpacneToB

AHTUCTaTUYeCKNEe BpacneTbl HYXXHO Nepuoandvecknm MCnbITbIBaTb. Xopollad nporpamMmma WUCnbITaHUA
npeagycMaTpuBaeT He TOMNbKO NPOBEPKY caMOoro bpacnerta, HO U yKas3biBaeT Ha KA4eCTBO KOHTaKTa C KOXKeW npwu
BbINOJTHEHNN CUCTEMHOW NPOBEPKN. AHTUCTATUYECKNE BpacneThl, eCln OHU CKPYYeHbl, HENPaBUNLHO BLIDpa-
Hbl MO pasMepy U HenpasunbHO HaaeThl, OyayT AEMOHCTPUPOBaTb CONPOTUBMNEHNE BbllLe AONYCTUMOTrO.
N3meHeHne norogHbiX yCnoBUA UMK 3aMeHa COTPYAHUKA MOTYT BAUSITb HA COMPOTUBIIEHUE OTHOCUTENbLHO
3eMnn. CyxoCTb KOXWM YacTo yBENMUYMBAET COMPOTUBIIEHNE.

BaxkHbiM bakTopoM Nnpu BeIBOpe U NPUMEHEHUN aHTUCTATUYECKUX BpacneToB SIBNSIETCHA HAOeXHOCTb.
Harpysou4Hble UCNbITaHUA ANS NPOrHO3NPOBAHUA HaOEeXXHOCTU SABNATCA AOPOrocTOAWMMA U Nydlle BCEro
MOTYT ObITb BbINOMHEHLI B cneunansHon nabopaTtopun.

PekoMeHOyeTCa aHanu3npoBaTb aHTUCTaTUdeckme OpacneTtbl Ha npeaMeT BbIABMEHUA npupoabl
nospexaeHmnin. Ocoboe BHUMaHMe cneayeT yaennTb BO3SMOXHOMY OTCYTCTBUIO XOPOLLEro KOHTaKTa C KOXEWN,
HEeUCNpPaBHOCTM NpoBoAda U pasbemMa. CpaBHMBAS NOMYyYeHHbIE AaHHbIE, MOXHO OonpeaennTb TEHAEHL WM,
XapakTepHble AN KOHKPETHBIX U3roTOBUTENEN N cTUNEN. DTa MHOPMaLUS MOXET NPUroanUTbCs NPK 3akynke
OOMONHUTENBHLIX OpacneTtoB. HeszaBUCMMO OT BMAa OTKasa, cneayeT NpekpaTuTb 3aKynky OpacneTos,
OEeMOHCTPUPYIOLWNUX HeaaekBaTHbIN CPOK CNyXObl.

[ononHuTenbHoe UCnbITaHUE aHTUCTaTUYecKoro bpacneta — Obonblle, YeM MPOCTO NPOBEPKA; 3TO
1poBepKa Ka4vecTBa coegnHeHns bpacnerta ¢ 3ansdcTbeMm, T.e. NpoBepka bpacneTa B padboTe. Llenb ncnbita-
HUS — BbIABUTL, YTO 0OLLEee CONpPOTUBIEHUE BCeX MocneaoBaTefibHO COeAUHEHHBIX 3NEeMEHTOB CUCTEMBI
HaxoauTcs Mexay MUHMManbHO U MakKcuUManbHO paspelleHHbIMUA 3HAaYeHUAMM cornacHo cneuundgpukalm
1oNb3oBaTeNA.

McnblTaHMe aHTUCTAaTUYECKOro bpacneTa BKoYaeT NPOBEPKY:

- COMPOTUBIEHUS 3a3eMNsAeMon TOYKN Ha KOHLLe NpoBoAa;

- NpoBOA;

- pes3ncTop, orpaHnYMBaroLLIMA TOK;

- pa3beM, CoeQUHALMA NMPOoBOA N 3aMOK bpacneTa;

- COMPOTUBNEHME 3aMKa bpacneTa;

- coeflMHeHune bpacneT-3anscTbe;

- COMPOTUBIEHUE COTPYAHUKA MEXAY 3ansiCTbEM N PYKOW, KOTOPAA KOHTAKTUPYET C TECTOBLIM 3M1EKTPO-

1OM.
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MakcumanbHO AO0onNyCcTUMOE  COMPOTUBMIEHME AONS  3a3eMIIeHUs  aHTUCcTaTudeckoro bpacne-
Ta — 3,5-107 OM. CrucTeMHas npoBepka MOXET BbIMOSHATHCS C UCMONb30BaHUEM OMMETPA, eCriv NoTeHLMarn
He NpeacTaBNdaeT onacHocTU. MeTannuyecknin anekTpog MOXHO AepXaTb PYKOWU, NPUCTaABNAA ero K O4HOMY
N3 MeTannmyecknx NPOBOAHUKOB. YAepXXUBaHUE KOHUMKA AaTyMKa MeXay NnanbuamMy MOXKeT NPUBECTU K OLLIN-
bouHOMY pesynbTaTty. [1pn NCNonb3oBaHUM OMMETPA BaXXHO NOHMMATbL, YTO COMPOTUBIIEHUE YENOBEKA CBA3a-
HO C OOLMM CONPOTUBMNEHMEM CUCTEMBI U 3HAYEHWUE 3TOrM0 COMPOTUBMEHUS OyaeT pasHbiM AN pasHbIX
nogen.

HageB aHTUCTaTU4EeCKUKA BpacneT, HeobxoanMmMo noacoegnHUTL CBODOAHBIM KOHEL, NPoBoAA K KINEMME
TecTepa N Ha)XaTb KHOMKY UCMbITAHUA UMK KOCHYTbLCSA NanbLeM UMK PyKoU MeTannmMieckon TecTUpyemMon
nosepxHocTn. Ecnu conpotusnexue soiwe 3,5- 107 Om, Heob6XoaMMOo OTAENbHO NPOTECTUPOBATL NPOBOA Ha
paspblB. Ecnun conpoTtusneHue nposoaa npubnuantensHo pasHo 1,0 - 105 Om, HY>KHO NPOBEPUTDL, MIOTHO NN
conpukacaeTcst bpacneT ¢ 3ansCTbeM, U OTPEerynmpoBaTh bpacneT Tak, YToObI OH NMIOTHO npuneran K 3ansc-
Thbio. 3alLENKHYB 3aMOK Ha bpacneTe, NOBTOPUTL TECT. Ecnn conpoTUBNeHMne Bce ellle Bhille 3,5 - 107 Om,
OpacneTt cnegyeT 3aMeHUTb.

[TpumevyaHune 1 — 3nekTpuyeckue obpbIBbl NPOBOAA MOXHO NPOBEPATL, U3rmnbast NpoBoO4 BO BPEMS NpoBeae-
HUSA N3MEPEHUN.

[TPUHNHON BBICOKOTO CONMPOTUBMEHUSA MOXKET ObITb CYXOCTb KOXWU. HaHecuTe yBNaXKHSIOLWMNA NOCBOH Ha
3aMACTbe U NMPOTECTUPYUTE CONPOTUBIEHUE. YBNAXHAOLWNNA NOCbOH A0MKEH ObITb COBMECTUMBIM C TEXHOIO-
TMYE€CKUM NMPOoLLeCcCOM U He BbI3blBaTb 3arpsA3HeHUMN.

[TpnumedvaHwmne 2— AHTUCTATUHECKNE METANNMYECKME BpacneTbl MOryT Hakannmearb nog cobown Bnary u obiTb
bonee aPPEKTUBHBIMY OS5 NICAEN C CYXON KOXEN.

AHTUCTATUYECKME DpacneTbl HEObXoAMMO Nepunoandeckm UCnbliTbiBaTbh. YacTtoTa UCNbITAHUS 3aBUCUT
OT MHTEHCUBHOCTU U BPEMEHN UCMONb30OBAHUA, T.€. M3HOCAa DpacneToB.

[TocKoNbKy aHTUCTaTU4ecKne bpacneTbl UMEOT OrpaHUYEeHHbIN CPOK CNYXObl, BaXKHO onpeaenunTb vac-
TOTY UCMbITAHUA, KOTOpas OyaeT rapaHTUpoBaTh LLENMOCTHOCTb cUCTEeMBI. [porpammel UCALITAHUA PeKOMEH-
OYIOT UCNbITbIBaTb €XXeAHEBHO UCMOMNb3yeMble KaXabl AeHb aHTUCTaTUYEeCKne bpacneThl.

Ecnun nponsBognumMmble U3gensa UMeroT Takyo LeHHOCTb, NPU KOTOPOW HeobXxoauma rapaHTUsa HenpepblB-
HOrO HaAEXHOro 3a3eMneHust, TpedbyeTcs NOCTOAHHbLIA MOHUTOPWUHT.

[daHHble, NonyveHHble B pe3ynbTaTe BhINMOMHEHUS NPpOorpamMmMbl UCMIbITAHUSA, MO3BONSAIOT NONL30OBaTENIO
BbIOpAaTh, KaK 4acTo HY)KHO NPOBEPSATb aHTUCTaTUYECKNUE BpacneThl U Kakue bpacneTbl UMerT ONTUManbHbI
CPOK CNYyXObI.

4.7.2.5 OrpaHn4yeHue TokKa

AHTUCTaATUYecKMe bpacneTtbl UMEOT PE3NUCTOP OrpaHNYeHns ToKa, BNasiHHbIA B KOHEL, 3a3eMMNSIoLLEro
npoBoaa U coegunHsiemMblid ¢ bpacnetoM. Hawe scero ucnonsayetcs pesnctop 1,0 - 10 Om: 0,25 BT: ¢ pa6o-
ynum HanpskeHnem 250 B. IpegenbHbIM TOK pe3nctopa onpegensaetcd sakoHoMm Oma, KOTopbIN yCTaHaBIMBa-
eT, 4YTO TOK paBeH HanpsXxeHuwo, AeneHHOMY Ha conpoTuBneHue. Onga npakTtudeckoro npumMeHeHus
MaKcUMarbHbIN TOK, NPOTEKaoLW M Yepes 3a3eMnarLLnA NpoBod bpacneTa, ecnu HanpsikeHne pasHo 250 B,
cocTaBnget 250 MkA nnn 0,25 MA.

AHTUCTaTUYeCKUe BpacneTsl, Bkaovawowme pesnctop 1,0 - 108 Om, He A0MKHbI NPUMEHATHCA B CUTYa-
LUSIX, Koraa HanpsikeHne cetu coctaBnaeT 250 B nnu Beiwe. B 3ToOM cnyyae BO3MOXHbI crieaytoLime onuun:

- BbIOOPp aHTUCTaATUYECKNX BpacrneToB ¢ pe3ncTopamin, UMeLLMMN Bornee BbICOKUE 3HAYEHUS;

- n30MaAUMa onepaTtopa OT 3eMIIM C NMOMOLLbIO NMepyaTok M HanoMbHbIX MaTOB, MMEILWNUX BbICOKOE
CONPOTUBNEHNE

[TpnumeyvyaHwmne 3— BHEKOTOPLIX NYDNMKaUUSX YKa3bIBAKOTCSH pasHble npegensl 4oNycTMmMoro Toka. Hanpumep,
DONbLWMHCTBO UCTOYHUKOB NMUTAHUA UMEIOT OrpaHuYeHne no Toky 5 mA. Heobxoanmo cBepuTbCcs ¢ HopMmamm 6e30NacHOCTH,

CYLLECTBYIOLWMMU HA NPEeaANPUATUMN.

4.7.2.6 3aKknw4yeHue

AHTUCTaTUYeckMne bpacneTbl obecrnevnBaoT ap@PekTUBHBIE MEPBI MO 3a3eMNeHNto nepcoHana. Takum
obpa3omM nepcoHarn, cbpabaTbiBatowinn H3CP-KOMMNOHEHTHI, He TeHEepPUPYET 3MEeKTPOCTaTUIECKUA paspsa,
KOTOPbIN MOXET UX NOBPeaunTb.

AHTUCTaTUyeckune BpacneTbl umetoT pesnctop 1,0 - 108 Om, BnasiHHbINA B NPOBOA 3a3eMMeHUs PSIAOM C
TOYKOM coeanHeHUs nNpoBoaa ¢ bpacnetoMm. HoMmmMHanbHoe paboyvee HanpsikeHne peanctopa — 250 B.

AHTUCTaTU4YecKne BpacneTbl MOryT UMeThb pesuctop 1,0-10% Om, BnasaHHbIN B 06a KOHLA 3a3eMNsoLLe-
ro NpoBoAa ¢ OANHAKOBBLIM TUMOM PA3bLEMOB.

[TepcoHany, paboTatolemy ¢ HanpsbkeHeM Bolle 250 B, He pekoMeHayeTcst HaaeBaTb aHTUCTaTUYEC-
Kne dbpacneThl.
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3azeMnsilowine NpoBoga aHTUCTaTUYECKMX DpacneToB AO/MKHbI UMETb DbICTpopasbeMHbIN CoeanHN-
TeNb HAa CTOPOHe bpacneTa, TaK Kak nepcoHan He AoKeH ObITb NPpUBSI3aH K pabovemy MecTy.

AHTUCTaTUYEeCKMA DpacneT AoMmKeH yaobHO N NNOTHO NpuneraTth K 3anscTbio, POPMUPYH XOPOLLNIN KOH-
TaKT C KOXel.

3azemMnsowne npooaa bpacneToB ACIMKHbI COeAUHATLCH C TOUKOW 3a3eMNEeHUs UK ¢ TOYKOW obLero
coegnHeHUa. He nogkniodanTe 3aseMndaoWmMii NpoBoa K pasbeMy paccemBalolero Marta, eCciiv OH He ABNdeT-
CHA ero ToOUKOM 3aszemMreHuns. He coeguHsinTe aHTUCTaTUYECKUe BDpacneTbl C KpasiMu paccemnBaroLero maTa.

AHTUCTaTU4YeCcKne bpacneTbl peKoOMeHaYyEeTCH perynsipHo, no BO3MOXHOCTU eXXeaHEBHO, UCMbIThIBATD.

4.7.3 AHTUCTaTU4YeCKUe HanomnbHble NOKPLITUA

4.7.3.1 BBepneHue

CTaTtnyeckoe 3f1eKTpNYecTBO BO3HUKAET NP 4YacToM nepemMelleHnn noaen n matepmanos B paboyei
3oHe. NepemelleHne, a UMeHHO COMPUKOCHOBEHUE U OTPLIB 0OYBK OT nona, MoXeT PopMNPOBaTb BbICOKNN
31EKTPOCTaTUYECKNA 3apsaa, COCTaBMAOLLNIA HECKOMNbKO ThicAY BOSbT. [epemMelleHue Tenexek unm gpyroro
obopyaoBaHna Takke ddopMUpyeT aneKkTpocTaTUYecKnin 3apag.

B 3TOM NyHKTE paccmaTpuBaeTca UCNOMNb3OBaHWUE HaMobHbIX MOKPLITUN, paccenBatoLLUX IIEKTPOCTa-
TUYECKNIA 3apsad, a UMEHHO HacTUNbl U OTAENKM Nona, NokanbHble aHTUCTAaTUKA, HanombHbIE MaThbl, KPacKn U
MOKPbITUSA.

4.7.3.2 Ha3HavyeHUe aHTUCTAaTUYECKUX HanoJIbHbLIX NOKPLITUN

AHTUCTaTUYECKNE HaMOMbHbIE MOKPLITUA UCMOSb3YIOTCA B 3M1EKTPOHHOW NMPOMbILLUNIEHHOCTU B Creayto-
LLMX Lenax:

a) 3aseMrieHune nepcoHana (HanonbHbIe NOKPLITUS MOTYT UCNONb30BaTbLCH BMECTE C 3allUTHOW 0DYBbLIO
B KQYeCTBE CUCTEMBI NEPBUYHOIC UMM BTOPUYHOTO 3a3eMIEeHUs1 B JOMONHEeHne K bpacneTy);
0) 3azemMneHue cneayoLmMX 3NEMEHTOB:
1) NOABWXKHBLIE TENEXKH;
2) 3ProHOMUYHbIE CTOUKM;
3) paboune cTons.l.

HanonbHbIe NOKPLITUA, KOBPUKW, KpACKU U Nakn obecnevynBaloT cTeKkaHne 3apsiaa Ha LUMHY 3a3eMIeHNUs.
Bo MHOTMX HanoNbHBIX NOKPLITUAX UCMONb3YIOTCA TOKONPOBOASALWME BellecTBa, Hanpumep rpadouT, MeTtans
nnn gpyrue aobdaekn. OHM HaxoasTCs NO BCeMy 00beMy MaTepmana, oT NOBEPXHOCTM A0 paboyen NoaNOXKKHU,
npeacTtasnsoLwenn cobon, Hanpumep, TokonpoBoaAsLLMA Knen. B 3ToM cniydyae HanonbHoe NoKpbITUE Henocpea-
CTBEHHO COeJMHEHO C 3eMJ1eNn.

C Opyron CTOPOHLI, HanomnbHble OTAENKN U NoKanbHble aHTUCTATUKN OEUCTBYIOT KaK ABa OTAelIbHbIX
MexaHu3mMa. Bo-nepBbIX, OHU CHWXKAKOT TeHAEHLUIO NOBEPXHOCTU HakannmeaTtb cTaTudeckn 3apsi. Bo-BTo-
PbIX, 0becneynBaloT ero ctekaHue. Ecnn HanonbHOEe NOKPbITUE NN aHTUCTaATUK UCMONb3YIOTCS ANS NepBUY-
HOMO 3a3eMNeHuns1, OH A0JKeH ObITb COCobeH orpaH4YMBaTL 3apsi, paccenBas ero Ha 3eMnto.

4.7.3.3 CBA3b MexAay NOKpPbITUEM Nofia U O0YyBbLIO

3aszeMneHune Yyepes Non 3aBUCUT OT TUNa 0byBU, conpukacaruencs ¢ nonom. ObesivHaa ynuiuHasa odyBb
nnn pabouvasa obyBb C KAy4yKOBbIMU, PE3UHOBLIMWU UM NONUYPETAHOBLIMU NOACLLBAMU N3CNTUPYET YenoBeka
OT nona. HakonneHHbIe 3apaabl He MOTyT CTeKaTb Yepes U3ONTUPYIoLLYIO MOAMETKY Ha 3a3eMMNALWMA nor.

ViccnegoBaHWe aHTUCTATUYECKUX HaMOoMbHBIX MOKPLITUIA NOKa3ano, UYTo BpeMst GopMUPOBaHNA 3apsaa
N ero CTekaHusl, UISMepeHHoe Ha TeNne YenoBeka, pasnnMyaeTcy B 3aBUCUMOCTU OT BbIDpaHHON 0bYBU. 3aLNT-
Hble CBOUCTBA 3aBUCAT OT coYeTaHUsA HanomnbHOro nokpbiTust 1 odyen. OT NpaBunsLHOrO Bbibopa obyBU 3aBU-
CAT 3alUUTHbIE CBOUCTBA HANOMbHbLIX MOKPLITUMN.

4.7.3.4 lNpenmyLlecTBa UCNOJNb30BaHUA HaNONMbHbLIX NOKPLITUN

Mcnonb3oBaHUe HanoMbHbIX NOKPLITUA AN 3alKUThl NepcoHana unn obopyaoBaHng oT opMUpPOBaHUS
3NeKTpocTaTUYEeCcKoro 3apsga umeeT psaa npeumyllectB. HanonbHble NOKPbITUA NacCcuMBHbL. COTPYAHUKMA,
paboTatolmne B 30HaX, rae UCNoNb3yeTcsl HAanonbHOE NOKPLITUE, ACTTKHBI HOCUTb M UCTIbITbIBATE COOTBETCTBY-
OLLYHO 00YBb. MIM He HYXXHO nNpeAnpuHUMaTh HUKaKUX AONONHUTENbHBIX Mep, YTODbI rapaHTUPOBaTh NpaBUfib-
HOCTb PabOThbl HAMOMBHOIO NOKPLITUS.

HanonbHble NOKPbLITUA, OTAENKN U NAaKM MOTYT HAHOCUTbLCS UMK yCTaHaBNMMUBATLCS MO BCel paboyen
30He, obecnevnBas bonbLUYO NOLWaab, HeXenu rpaHnubl oTAenbHbIX paboynx ctonos. OHU YBENUUNBAIOT
NOABMXHOCTL nepcoHana. W, HakoHel, NOKPbITUA, NPU NPaBUbHOM 3a3eMNeHUN, MOTyT KOHTPONMMPOBATL
cTaTUYeCcKU 3apsaa Ha Tenexxkax unu apyrom noasmkHomMm obopyaoBaHun.

4.7.3.5 OrpaHnyeHuUAa NCNONb30BaHUA HaNnoMIbHbIX NOKPbLITUN

Mcnonb3oBaHWe HanoNbHBIX MOKPLITUA MMeeT pag orpaHundeHnn. CoTpyaHUK AoImMKeH MMeTb KOHTAaKT C

HanoNbHbIM NoKpbITUEM. MNoaTomy, cornacHo FOCT P 53734.5.1, cnasilume coTpyaHUKU A0ITDKHBLI ObITb 3a3eM-
NeHbl MNPy NOMOLLM aHTUCTaTU4EeCKNX BpacneTos.
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Mcnonb3oBaHWe HanosIbHbIX NOKPLITUA MOXET ObITb OrpaHUYEHO MOHTa)XHbIMW COODpaXeHnsiMn. Ha-
npumep, 6eToHHbIE NoMNbl MOTYT coaepXXaTb O0MbLUOE KONMUYECTBO BNark U bbiTb HENPUrOAHBIMU ANl YCTaHOB-
KN 3NacTUYHbIX HanoMbHBIX NMOKPLITUA. cnonb3oBaHWe 3allUTHBLIX MOKPLITUA HENPUIOoAHO ONS NPOLECCOoB,
BKMOYAoLLMX pas3bpbi3rnBaHne Bobl.

HekoTopble 3allMTHbIE HAanoMbHbIE MOKPLITUA HE BblAEPXKUBAIOT BEC TSXKENbIX TPAHCNOPTHLIX CPeacTB,
HanpuMep BUMOYHBLIX NOTPY34YNKOB.

HekoTopble MaTepuarnbl MOTYT ObITb 3anpeLlleHbl K UCNOoMNb30BaHNIO B MOMELLEHUSIX B CBA3U C TEXHOMO-
rMYecKkUMmM ocobeHHOCTAMWU. Hanpumep, oTaenka nofla MOXeT BHOCUTh B OKPYXKaloLLYHo cpeay 3arpa3HeHus,
KOTOpbIe Henpuemnemsbl AN YNCTbIX NOMELLEeHUN.

CKonneHune rpsisv Ha HanoNbHOM MOKPbITUN MOXET OKa3biBaTb HEraTUBHOE BO3AENCTBME HA ero 3KCnny-
aTaUUOHHbIE XapaKTepUCcTUK. BaXHO perynsapHo YNCTUTbL HamnombHbIE NOKPLITUA, UCMOMb3YA NMpaBUlbHbIE
MeTOodbl U MaTepUarnbl, KOTOPbIE HE OKa3bIBAIOT BITUSAHWE Ha 3KCNTyaTaUUOHHbIE XapaKTepUCTUKA MOKPLITUS.

[1pn BLIOOpPE 3aLMTHONC HANOMNLHOIO NOKPLITUA BaXXHO YYUTLIBATbL BECH NPOLECC.

4.7.3.6 Tnbl HANONbHbLIX NOKPbLITUN

HanonbHble MNOKPLITUA KNAacCUPUUUPYIOT KakK MOCTOAHHbIE, MOMYNOCTOAHHbIE WM HEeNOCTOAHHbIe
(Nnepunoanyeckn meHsemele). [lanee npnBegeHbl 4OCTOUHCTBA M HEQOCTATKU KaXXOoro Tuna martepuana.

[ToCTOsIHHbIE HaNOMbHbIE MOKPLITUSA BKNOYaOT PE3UHOBLIE NN BUHUIOBLIE MIUTKU, NMACTOBLIE MaTEPU-
anbl, 3NOKCUAHLIE MOKPLITUA, MaMUHAT BbICOKOrO AaBlEHUS U KOBPHI.

OHn obnagaroT ANUTeNbHBIM CPOKOM CNyXXObl 1 obecneynBaloT 3alMTY OT 3NEKTPOCTAaTUYECKOrO 3ekK-
TpM4YecTBa Ha BONbLUMX NoWwaasix.

B kayecTBe NOCTOAHHLIX HaMOMbHbLIX NOKPLITUA Yalle BCEro MCNonb3yTca 3NacTUYHbIE HanosbHbIE
NOKPLITUA, UMEIoLLIME B CBOEM COCTaBe pPe3uHy, BUHUN UMK BUHMNOBLIE coeaunHeHnsa. Takon maTtepuan Usro-
TaBnMBaeTca nNndo B popme NNUTOK, Ndo B opme pyrnoHOB.

ConpoTusneHue nogobHoOro matepuana HaxoauTces B AnanasoHe o7 2,5-10° ao 1,0 - 10° OM. MaTepuan
OblBaeT pa3fnM4HbIX Y30POB, UBETOB 1 pa3MepoB. ONacTUYHbIE HAMObHbIE MOKPLITUS YacTO UMEIOT NPUSATHLIN
BHELUHUAN BUAO U CTOUKOCTb KO MHOTMM pacnpocTpaHeHHbIM XUMWYEeCKMM BellecTBaM. BONbLUMHCTBO TaKuX
MaTepuanoB MOTyT CBapMBaTbLCH UM BeCLUIOBHO YKNaabiBaTbCA NPU YCTAHOBKE B YNCTbIX NOMELLEHUSIX.

BUHUNOBBLIE MOKPLITUS TpebyroT bonbllero yxoaa, Yem Apyrve nocCTosiHHbIE HaMosbHbIE MOKPbLITUS;
pe3nHOBLIE NMONbI TPebYIOT MeHbllUe yXoaa, YeM BUHUMOBbIE. HeKoTopble 3NnacTUYHbIe HaNoMbHbIE NOKPLITUSA
MOTYT CTAHOBUTLCS CKOMb3KUMU, OCODEHHO B MOKPOM COCTOSAHWUM, YTO 3aTpyAHAET nepeaBuKeHUe TsKenblX
TPaHCNOPTHLIX cpeAcTB. [pucyTcTBUE B MaTepuanax rpaduta MoXeT orpaHUinMBaTh UX NPUMEHEHUE B YAC-
ThIX MOMELLEHUSIX, XOTHA CTOMKOCTb K UICTUPAHUIO ¥ TakKNX MaTepnanoB oveHb Bbicokasd. Kpome Toro, BUHUNO-
Bble HanoNbHbIE MOKPLITUA MOMYT BblAENATL rasbl U HE AOCMKHbI UCNOMBb30OBATLCA B HEKOTOPbLIX YUCTbIX
nomMeLleHUsAX.

IMOoKCUaHbIe U NonMMepHble NOKPbLITUSA, PopMUPYEMBIE 3aNMBKOW, Kak NpaBUo, AMerT TONWUHY He
MeHee 3 MM. DT NOKPbLITUS UMEIT XOPOLLYHO CTOUKOCTb K XMMUYECKAM BeLLeCcTBaM, Npunosam n UCTUpaHuto, a
TaKKe BblAEPKUBALIOT TAXKeNble TpaHCNOPTHbIE cpeacTBa. B oTnuyme oT Apyrux Mmatepuanos, 3a HUMU Nerko
yXaxnsaTb. OHM He MMeoT LWWBOB U MOTYT UCMONb30BaTbLCA BO MHOMMX YUCTLIX NoMelleHusax. OgHako KX
Henb3a NPUMEHSATb Ha MPUNOAHATHIX HANOMbHLIX NaHensX, Tak Kak 3noKcUaHble CMOoNbl POPMUPYIOTCA Ha
MECTe, NO3TOMY ANA NONYYEHNS XOPOLLUKUX 3KCNNyaTaLUOHHBIX XapakTepUCTUK MaTepUanoB 3TOro Tuna Heob-
XOOAUMO CTpOro cobnogatb METOANKN UX HAHECEHUS.

NMTammnHaTtbl BLICOKOrO AaBNeHUsd, Kak npaBuso, He NPUMEHATCH Ha NPUNoAHATLIX HaMobHbIX NMAacTm-
Hax UM HacTunax. JlammHaTbl YYBCTBUTENbHbLI K BNAXXHOCTU, U UX HENMb3SI MPUMEHATb Ha y4acTKax, rae BO3-
MOXHO pasbpbl3rMBaHne XMMUKATOB WNW BoAbl. X Henb3st HAHOCUTb Ha OETOHHbIE CTSXKKUA, KOTOpble
cogepxart Bnary. IameHeHne BNaXKHOCTU MOXET USMEHUTb XapaKTePUCTUKN CONPOTUBNEHNA 3TUX MaTepUa-
NnoB. JlammnHaTkl BbICOKOrO AaBMeHUst HeOOCTaTOYHO TMOKMe, MOSTOMY OHW He MOoAXOoAAT ANl YCTaHOBKU Ha
CTaHOapPTHLIX YePHOBLIX Monax.

KOBpoOBbIE NMOKPBLITUSI UMEIOT CONPOTUBNEHME B AnanasoHe o1 2,5-10% go 1,0- 102 Om. KoBpoBoe NoKpbi-
TUe BbIMMAANUT 3CTETUYHO N OHO 3BYKOHENPOHULaeMo. 3aTpaThkl Ha 0DCNYXKMBaHUE KOBPOBBLIX NMOKPLITUN HUXKE,
yemM 3aTpaTtbl Ha Nonbl C 3NAaCTUMHBIMKA MaTepuanamun. [okpbiTe B doOpMe KOBPOBBLIX MNACTUH MOXHO
MCMOMb30BaTb HA NOABEMHBLIX NoNax.

OaHaKko KOBPOBOE MOKPbITUE He NoAXoANT ANSl UCNONb30BaHUA Ha ydacTKax, NoABepratolnXcs CUMbHO-
MY 3arpsisHEHUIO, PasdpbI3rMBaHUIC BOALI UMM XUMUKATOB, BO3AENCTBUO DOMbLUNX KONMMMYECTB ropsivynx Nprno-
€B, WHTEHCUBHOMY AOBWKEHUD TSXeNbIX TPAHCNOPTHLIX CpPeaAcTB WU AN WUCMONb30BaHUA B YUCThIX
nomMeLleHnaX.

BTopada rpynna HanoNbHbLIX MaTepuanoB HasbiBaeTCcs NONYNOCTOSAHHBIMU UM HENOCTOAHHBIMA. JTa
rpynna BKYaeT MaThl, OTAENKNU, NoKanbHble aHTUCTATUKKU, a TaKKe Kpackn U NOKpbITUSA. CPpoK CNyKObl TaKMX
MaTepuanoB MeHblUe, YeM Y NMOCTOSAHHBIX MaTepuarnoB, 1 OHU TPebylT Nepuogny4eckorc BOCCTaHOBEHUS
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M 3amMeHbl. EQUHCTBEHHON Hanbonee BaXXHOW YepTon 3TUX MaTepuanoB ABNAETCH X TMOKOCTb U NMPOoCToTa
B aKcnyaTauuu.

HanonbHble MaTbl ObIBAOT Pa3fiMYHbIX TUMOB U CTUNEN, OT MATKUX paccenBaloLlnX 40 TBEpdblX TOKO-
npoBoasilmMX. bnarogaps nopTaTtMBHOCTUA U NMPOCTOTE B 3KCMNlyaTauMn OHW NErko aganTupyroTca K Niobomy
pabovemy NPoCTpPaHCTBY, OCOOEHHO B OrpaHnYeHHbIX 3o0Hax. MaTbl MOTYT UCNOMb30BaTbLCH BOKPYT YCTaHOBOK
BOMTHOBOW NanKkn Unn apyroro obopyaoBaHus, rae CylecTByeT BOSMOXHOCTb pasbpbli3rMBaHUs XUMUKATOB,
onacHaga ans HanonbHbIX NOKPLITUKA. OQHAKO MaTbhl CKpydMuBaloTCs, UYTO POPMUPYET ONACHOCTL NageHUsa W
YCNOXHSAET yoopKy nona. OHU Takke ABNATCH OTHOCUTENBHO A0POroCcTOoSALWMMM ANA POpMUPOBAHNUS 3aLLNT-
HOro MOKPLITUA Mo Bcen nnowagn. MIX npuMeHUMMOCTb B YUCTLIX NMOMeLWeHUaxX orpaHndeHa. Heobxogmumo
yaenatb ocoboe BHUMaHUe MmaTtam, NoCTOsIHHO CoeUHEHHBIM C 3EMIIEN.

3allnTHasa oTaenka MoXeT HAHOCUTLCA Kak Ha cTaHAapTHLIE Mokl (BUHUNOBLIE, pe3UHOBLIE U MMELD-
LLine B COCTaBe BUHWUNM), TaK U Ha 3allUTHBbIE NOoMbl ANA CHUXKEHUA POPMUPOBaHNSA 3NeKTpoCcTaTUYEeCKUX 3ap4a-
nos. Otaenka sawuWaeT non 1M ynydllaeTt ero BHeWHUN B, a Takke obneryaet yxoa 3a HUM. OTaenka
npocTa B aKcnnyatTaumum n MoXeT HAaHOCUTLCA Mo BCceW nnowlaam NoBepXHOCTM ANs 3aliuThl BCEro yvyacTtka.
OOHako oHa nMmeeT crnegyolwme HegoCcTaTKU:

- HeKOoTOpble NOBEPXHOCTHO-aKTUBHBLIE BUAbI OTAENOK MOTYT ObITb CKOMb3KUMM, UTO CO3AaEeT ONacHOCTL
nageHna ansa coTpyaHUKOB;

- HeKOoTopble OTAENIKM CMbIBAOTCH OOBLIKHOBEHHOW BOAOW, OLICTPO CHALWLIMBAOTCS U TPEOYOT YacToro
OOMONTHUTENBHOIO KOHTPONSA UX PYHKUNOHUPOBAHUS;

- HenpaBWUNbHOE HaHeCeHNe U yXod MOTYT Bbl3biBaTb UBMEHEHUE XapakTepUCcTUK oTaenkn. HekoTtophle
TUMNbl OTAENKN HE COBMECTUMbLI C TpeboBaHUAMN, NpeabsBASAIeMbIMU K YACTBIM NOMELLEHUSM.

INokanbHble aHTUCTaTUKXA AEUCTBYIOT aHANOrM4YHO HaNoONbLHOW OTAENKe, HO He obecnevnBaoT PUsnYec-
KOW 3allnTbl camoro nona. VIx MoXXHO MCNoNb30BaTh Ha KOBPOBOM MOKPLITUN. JlokanbHble aHTUCTAaTUKU OTHO-
CUTENbHO NEerko HAHOCATCA, 0AHAaKO OHU HECTOUKU U HEOQONTOBEYHHbI.

Kpacku 1 anokcuaHble NOKPbITUSA HAHOCATCH TOHKUM croemM Ha 6eToHHbIe Nonbl. OCHOBHLIMU Npenmy-
LLleCTBaMUn Taknx MaTtepuranoB ABNATCS NErkocTb HAHECEeHUs N CNOCOBHOCTL MNOKPbLIBaTL DONbLUME NMoLa-
an. OHU umetoT bonee AONTUA CPOK CNYXXObl, YeM NONOBbLIE OTAENKA, HO MEHbLLUNIA, YeM NOCTOSIHHLIE NONbI.
Kpacku 1 NoKpbITUA CO BpEeMEHeM U3HALLUUBAKTCS U UX HY)KHO Nepuoanvyeckm HaHOCUTL 3aHOBO. HekoTopkle
Matepuanbl He NPUMEHSIITCH AN YUNCTBIX NMOMEeLLeHUA, Tak Kak OHU U3HALLMBAKOTCS, 0bKanbIBalOTCA UMK
MMEIOT BbICOKOE coaepkaHue yrnepoaa.

4.7.3.7 UcnbiTaHue

CTaHgapToM AN UCMNBITAHUA SNEKTPUYECKOro COMPOTUBNEHUA MaTepuanoB TMOMOB SABMNSETCH
M3K 61340-4-1 [4]. MeToa ucnbiTaHua paspabotaH Anga AvanasoHa conpoTtueneHun ot 1,0 - 103 go
1,0-1010 Om. B TOCT P 53734.5.1 yctaHOBNeH npeaen MakcumarbHOro UcnbiTaTelbHOro HanpskeHns Ans
HaMosbHBIX CUCTEM, UCMOMb3yeMbIX KaK YacTb nporpammel 9CP-ynpasneHus, He npeBbiwarown 100 B.

UacTbto npouecca oTbopa odbpasuoB HaMoMbHOrO MNOKPLITUA ABMAETCH UX OLUEHKa B NadbopaTopHbIX
YCINOBUAX NMPU KOHTPONTMPYEMBIX BITAXXHOCTU, TeMnepaType UcnbiTaTeNbHOM HanpshkeHUnum oMmmMeTpa.

[Tpn NepBUYHOW YCTAHOBKE HAMOMNLHOMO NMNOKPbITUS HEOOXOOAMMO OCYLLECTBUTL €0 UCMbITAHME Ha Npea-
MeT cooTBeTCTBUA T OCT P 53734.5.1. OObLIYHO CONPOTUBNEHNE UIMEPSETCH OT Bepxa HaNoIbHOro NOKPLITUS
00 3eMIn, YTO rapaHTUpyeT NPaBUNbHOCTb YCTAHOBKM HaMOMbHOIO NoKpbITUA. [1poBepKa TOro, YTo Hanonb-
HOe MOKPbLITUE COeaNHEHO € 3eMIein, AOMKHA BLINOMHATLCA Nnepea Havanom padoTel ¢ HOCP-KoMNoHeHTaMu.

Heobxoanumo neprnoanveckn BeINOMHATL NPOBEPKY HAMNOMbHOMO NMOKPbLITUS, YTODLI rapaHTUPOBaTL COOT-
BeTCTBUE crneundunkaunn. HYtodbbl NpoBepuUTb LENoCTHOCTL 3a3eMeHnsi, HeobXoaMMo BbINOMHUTL N3Mepe-
HMe COMPOTUBNEHNA OTHOCUTENbHO 3eMnn. B cnydyaax, korga conpoTUMBNEHWE OTHOCUTENbHO 3eMIU
NPEeBbILLIAET YCTAHOBMEHHLIE Npeaensl, BbINONHUATE cneaylolmne AeUcTBUs, YTodbbl onpeaennuTb NPUYUHY
BbICOKOIrO CONPOTUBMEHUS:

- ybeguTechb, YTO HANONbHOE NOKPLITUE COeAUHEHO C 3TANOHHOW 3eMNeW;

- OYUCTUTE HanoNbHOE MNOKPbITUE U HWXKHIOK MOBEPXHOCTb U3MEpPUTENbHOro anekTtpoda. [psasHas
MOBEPXHOCTb MOXET BhI3biBaTb NpeBbILLIeHNE A0NYCTUMbIX NapaMeTpOoB CONPOTUBNEHUA. Kak TONbLKO NOBepX-
HOCTb OYULLEHA, NOBTOPUTE U3MEPEHNE COMPOTUBNEHUA OTHOCUTENLHO 3eMnn. Ecnn BTopoe MaMepeHue
BLIXOAUT 3a npeaernsl, HeobXxoanMmMo nNpoBecT AONCIHUTENbHBLIE UCCneaoBaHNA CNOCODOB YACTKU, NPUMEHSI-
eMbIX B JaHHOW opraHusaLunn.

UacToTa nepuoguveckmx NpoBepok 0bbIMHO onpeaensieTca MeToaMKoN akennyaTtaumn. OgHako B Ka4ecT-
BE 0DOLLEro pykoBOACTBA PEKOMEHAYETCH BhINOMNHATL TAKMUe NPOBEPKM He peXxe, YeM O4MH pas B TpU MecsiLa.

4.7.3.8 YxoAa

[lepnognyeckas YMCTKa B COOTBETCTBUMN C peKoOMeHaaUunaAMnN M3roTOBUTENA NO3BONSET NoaaepKmMBaTh
3NEKTPONPOBOAHOCTb BCEX HAMOMNbHLIX MOKPLITUA. YOeauTech, YTO YNCTALLME NPOAYKTbl HE OCTABMNSAOT NU30-
NUPYIOLWEro ocagka, YTo XxapakTtepHo Ansg MHOMMxX NakoB (MacTUK).
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4.7.4 O6GyBb
4.7.4.1 BBepeHue

CornacHo 4.7.3 ocHOBHas nNpudmnHa dopMUPOBaHUSA 3MEKTPOCTaTUYECKOTO 3MeKTpniecTsa — nepemMe-
LLieHWe noaen u matepuanos B paboyeint 3oHe. [Npu nepemelleHnn Noaen, To ecTb B3anMoaencTemm obysu ¢
nonom, opmmpyeTca 3apsaa, KOTOPbIA NPUBOAUT K HANMPSXKEHUIO YENOBEYECKOro Tena, paBHOMY HECKOMbKUM
ThiCAYaM BOJbT.

LaHHbIN NYHKT NocBsilWeH ponu obyeBn (BOTUHOK, 3azeMnmTenen nogows U T1.n.) B OCP-ynpasneHun
3apagom, npaBUNbHOMY NMPUMEHEHUIO B coveTaHuM ¢ ApyruMmm mexaHusmamm OCP-ynpaBneHuda, a Takke
NCNbITAHUAM U OLIEHKE 3KCnyaTauUOHHbLIX XapaKTepuctuk obyeBun. PaccmaTpuBaeMblie B 3TOM naparpadge
BOMPOCHI OrpaHu4veHbl paktopamMmun, oTHoOCALWMMMNCA K KoHTponto ISCP.

AHTUCTaTU4Yeckne bpacneTbl — 3TO NEPBUYHBLIA crocod 3a3zemneHns nepcoHana. He Bce nponsBo-
CTBEHHblE onepaunn MOXHO BbIMOMHATb ¢ HAAeTbIM aHTUcTaTudecknm bpacrneTom. MNoaBUMXKHBIM NepcoHan
HenNb34 3a3eMNATb C NOMOLIbIO aHTUCTaTUYEeCKUX BpacneToB. B aTUX crnyvyasix B codeTaHuM ¢ aHTUCTaTU4ecC-
KUMKW Bpacnetamn TpebyeTca anbTepHaTUBHbIA METo 3a3eMeHUs.

OOHUM 13 TakUX anbTepHaTUBHLIX METOAOB 3a3eMeHUs ABNSeTCA 3a3eMeHne «HanonbHOe MoKpbI-
TMe — 00yBb». MiIMeeTca MHOXeCTBO CnocoboB 3azeMneHnst obyesu. Belbop cooTBeTCTBYIOLWEro cnocobda
3aBUCUT OT nporpammbl CP-ynpaBneHud, TeXHUK1M 6e30nacHOCTU U 3KOHOMUYHOCTU. CyLLEeCTBYET HECKOSb-
KO BapuaHTOB 0OYyBUW, HAMOMbHLIX NOKPLITUNA U 0TAENOK Nona. BaxHo paccMmaTpuBaTh HanonbHOEe NOKPLITHE,
0OyBb 1 COTPYAHUKA KaK TPU pa3HbIX KOMNOHEHTA, AEUCTBYIOLLMX B COCTaBe eAUHON CUCTEMBI.

[TpunmeyaHune—YTobbl HaNpPsXKEHWE Tena coTpyaHnka bbino meHee 100 B, obuwee conpoTUBNEHNE CUCTEMb
3a3eMneHns OMKHO BbiTb MeHbwe 3,5 - 107 Owm.

4.7.4.2 Tunbl o6yBHY

Beibop 0b6yBM 3aBUCUT OT cneayowmx akTopoB: TMNa NOMeELeHUsl, BbINoHAeMon paboTbl, nona
COTPYAHUKA, ero dU3ndecknx n KynbTYPHBLIX OCOBEHHOCTEeN, NoceTUTenen, BbiNnonHAemMon paboThbl 1 6roake-
Ta. B nporpammy OCP-ynpasneHna moryT ObiTb BKITHOYEHbI HECKOMBKO TUMOB 0OYBMU.

PemMeLllKkn 3a3eMreHmnst Kpenarcst K Kabnykam n Hockam obyBu A5nsl 3a3eMNeHUs COTPYAHUKOB U NOCETU-
Tenewn Ha ydacTtkax Y33. Ecnu pemMellok 3aseMreHmnst oaeTb HeNnpaBunbLHO, ero npuMmeHeHne dyaet Headpek-
TUBHbIM. PeMellkn 3a3eMneHusa KabnykoB Nerko TepsaAlT KOHTaKT ¢ MOMoM, No3ToMy TpebyiT bonee
TWAaTEeNbHOro KOHTPONSA, YeM Apyrue Tunbl cdysu.

BoThl N Baxunebl YacTo MCNOMBL3YIOTCH Ha ydacTKax, rae 3arpsisHeHUst HeaonycTuMmebl. [OCKOMNbKY coean-
HEHMUE C TENIOM OCYLUECTBMSAETCS 4epes NPUMEHEHUe 3NeKTPOnpoBOAHOM NEHTLI, aHaNOrMYHOW peMeLLKy
3a3eMneHunst, 60Tkl U Baxunbl Takke MOryT BbITb HeE3(PPEKTUBHI.

[Tpn BbIOOpE 3alUMTHOW ODYBWU cnegyeT Takke obpallaTb BHUMaHWE Ha ee NpaBUMbHOE HOLUEHUE.
KoHCTpyKUMS 00yBKM oveHb BaxkHa. OHa gomkHa ObITb cneuuanbHo npegHasHaveHa ana SCP-ynpasneHus.
[TOCKONbKY MHOTME BOTUHKN, NpeaHa3HavYeHHble ANA 3aWUThl OT CTaTUYECKOro 3NEKTpMUYeCTBa, BbIMMAANAT Kak
OObLIKHOBEHHbIE, BaXKHO, YTODbI 00YBb MMesia COOTBETCTBYIOLLYIO MAapKUPOBKY.

4.7.4.3 lpaBunbHoOe UCnonb3oBaHUe

3awmTtHasa obyBb obecnevnBaeT cTekaHWe 3apsja C HOMM Ha NPOBOAsLLEE HarnofibHOE MOKPbITUE W
Yyepes Hero Ha 3eMro.

PekoMeHayeTca HageBaTb peMeLlKU 3a3eMneHnda Ha oba Hocka 1 kabnyka. Heobxoaumo UCMbIThiBaTb
He TONbKO 0OYBb, HO N CUCTEMY «0DYBb — HanonbHoe NokpbiTUe» (cM. MOK 61340-4-5 [6]). Ecnn BepXHUM
npeaen HanpskeHna tena, odbbidHO 100 B, onpegeneH, HeobxoaMMoO BLINOMHUTE UCMOLITAHUE CUCTEMGN
«00YBb — HaMNONbHOE NOKPbITUE» HAa NpeaMeT COOTBETCTBUA TpebyeMbIM NnapamMeTpam Npu XyaLnx yCnoBu-
AX OKpyXatoLwen cpebl.

Heobxoanmo onpeaenntb CNOCODHOCTL 3alMTHOU ODYBU obecnevmBaTth CTekaHue 3apsifa ¢ HOrn
COTPYAHUKA, NepemMelLlaroLlerocd B npegenax sawmieHHbIX 1 HesallULWeHHbIX y4acTKOB UK No 3alUTHOMY
oT OCP HanonbHOMY NOKPbITUIO. [1pyU CONMPUKOCHOBEHUN COTPYAHUKA B 3aLLUTHON ODYBM C MaTepuanom nona
3apsa OoMMKeH paccenBaTbCsl B Te4eHUe HEeCKONBbKUX cekyHA.

4.7.4.4 UcnbiTaHUe

McnbiTaHMe obyBU BKMOUAET NnepBoHaYanbHyo KBannduKaLMOHHYIO NMPOBEPKY n3aenus (npeanovtu-
TenbHO — nadopaTopHYHO NPOBEPKY NpU onpeaeneHHbIX KOHTponupyembixX yernosusax no MOK 61340-4-3 [5]).
Ecnn nsgenue cooTBeTCTBYET TpeDOBaHUAM CYLLECTBYIOLWMX CTAHOapTOB, HEOOX0AUMO BbINOMHUTL UCMbITa-
HMe 0DyBU B coueTaHUN C CYLLECTBYIOLWMMMN UNU NNAaHUPYEMBIMWN K UCNOMb30BaHUIO HANOMbHBIMU NOKPLITUSA-
MW, KOTOpPOE AOJ/PKHO noATBEpAUTb, 4YTO KpuUTepun, paspaboTaHHble ANd AaHHOro npeanpusiTus,
BbINOMHAOTCA.

Bca 3awmtHas obyBb A0MKHA NPOXOANTb BXOAHYO BEIDOPOYHYHO NPOBEPKY.
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B ctaHgapte MOK 61340-4-3 [5] onuckiBaloTCA cTaHAApTHLIE MeToAdbl UCNBITAHMA AN 00yBU, BKMOUA-
lowme nabopaTtopHble USAMePeHnsa 1 NPUeMoOYHbIE UCTBITaHUS.

CtaHgapt MOK 61340-4-5 [6] pa3paboTaH Anst UsSMepeHunsi ConpoTUBNEHNS 0OYBU N HANOMNbHBIX MOKPbI-
TUA B KOMOUHALIMKX C YENTIOBEKOM, a TakXKe NoNMApU3yeMoCcTy Nioden B 3alUTHOU odyBU, NOYLLIMX NO 3aLLUTHO-
My oT QCP HanonsHOMY NMOKPbLITULO.

TecTepbl, UCNONb3yeMble ANA 3aBOACKOro KOHTPONSA, PErMCTPUPYIOT TONBKO COMPOTUBNEHUE CUCTEMB
MexXxay AByMSA 3agaHHbIMU ToYKaMu. MHorme Tectephbl, HanpMmMmep TecTepbl aHTUCTaTUMECKUX DpacneToB, He
MMET 3adaHHbIX TodeK Ana obecneveHnst pakTU4eckoro auManasoHa conpoTUBMEHUA 3alMTHOU OByBW.
PekomeHayeTCHa MCNOMNb30oBaTh CneunanbHO npeaHasHadveHHbIM Ans namepeHnsa obyeu TecTep.

Horaa npu namepeHnn conpoTUBNeHnst 00yBU PErMCcTPUPYHOTCH 3aBblLUEHHbIE 3HAYEHUSI CONPOTUBE-
HASA N3-3a 0CODLIX CBOUCTB ODYBW, KOXN, oAeXabl, BIUSIHUS Pa3HOCTM TeMnepaTyp, 3arpsisHeHU NOBEPXHOC-
T ODYBMN.

4.7.5 AHTUCTaTU4YeCKUe CTynbA

4.7.5.1 BBegeHue

Kak roBopunocb B 4.5, anekTpocTtaTU4EeCcKMN 3aps] BO3SHUKAET BO BpeMs ABMXKEeHUs. S3HavYnuTernbHoe
HanpsbkeHne moxeT POPMUPOBATLCA NPU NepeMeHe NONOXEeHUA Ha CTyne UN nepemMeLleHn cTyna rno nony.
B aToM naparpadpe onuckiBaeTcAa UCMONb30BaHNE aHTUCTAaTUYECKUX CTYNIbEB B Y33 ANA paccenBaHUA 3apsi-
0a. OCT P 53734.5.1 He pekomMmeHAyeT UCMNOMb30BaTh CTY/bSA Kak cpeACTBO 3a3zeMlieHns nepcoHana. OgHa-
KO aHTUCTaTU4eckme CTyNbd MOTyT cTaTtb 3QEPEeKTUBHBEIM CpedCTBOM 3a3eMieHU OT KOHTaKTHOW
MOBEPXHOCTU CUAEHBA OO0 KONECUKOB UMM HOXEK CTyNa, eClin MMEETCS KOHTaKT MeXay COTPYAHUKOM U CTY-
nom. Kpome T0ro, ecnn aHTUCTaTU4IEeCKMn CTyN MCNOoNb3yeTcs ANs 3a3emMneHus (B KauecTBe rMaBHOro 3aseMm-
NeHunst), MakcumarnbHOe COMPOTUBIIEHME OT COTPYAHUKA K 3eMlie 4epe3 CUCTEMY «CTyn — HanolbHOoEe
NoKpbITUE» AOMKHO BbiThb MeHee 3,5 - 107 Om unu meHee 1,0 - 1070 Om npu 3apage noteHunanom meHee
100 B. Mexgy BceMn anemMeHTaMn CUCTEMBI «YENOBEK — CTYN — HanoNnbHOEe MOKPbITUE» AO0MMKEH ObiTh
NOCTOSAHHLINA KOHTaKT. [lpnBegeHHasa BbllLe CUCTEMA 3a3eMIIeHNA NepcoHana ABnseTcs oaHUM U3 NPUMEpPOB
MHOUBUAYanbLHOro peweHuna nporpamMmmel SCP-ynpasneHus.

AHTUCTaTUYECKNIN CTYN obecneunBaeT cTekaHue 3apsaa ¢ Tefna Ha NpoBoasdllee HanoNbHoe NoKpbITUe
yepes CTyn.

Tak Kak CTyn COCTOUT M3 DOMBLUOTC KONYEeCTBa MeXaHUYeCKUX AeTanen U3 pasHbix MaTepmarnos 1 nMe-
eT HECKOIbKO TOYeK X coeaAnHeHUs, OH He TaK HageXeH Angd 3a3eMneHus nepcoHana, Kak KoHTakTHass MaH-
XeTa UM cucTemMa «HanofbHoe NoKpbITUe — 0byBb». XOTH, NPU N3MEPEHUN COMNPOTUBMNEHUSA KOHTAKTHBIX
MOBEPXHOCTEN MOXKHO NPOBEPUTL, MPOUCXOANT N 3a3eMneHne nnn Het. CTyN Tak Xe, Kak 1 0byBb, He ABIMSI-
eTcs 3PP EeKTUBHBIM CNOCODOM 3a3eMIEHUS, €CNU TONbKO OH HE UCMOMb3YETCs B COUMETAHUU C 3aLlLMTHLIM OT
CTAaTUYECKOTO 3NEKTPUYECTBAa NOJSIOM.

[TpMuMeHeHUe 3awullarWnMX OT CTaTUYeCcKOro 3NeKTpUdecTBa CTYNbEeB UMeeT pdad NMPeumMyLLecTB.
OOBbIYHbIE CTYNbA, 0CODEHHO C NNACTMaCCOBbIMUM KONECUKaMu, HakannmBarT Ha MNonb3oBaTeNe BbICOKUA YPO-
BEHb HANPSKEHUS, €CINN Ha HEM He HaAeT aHTUCTaTUYeCKUn bpacneT, 3alnTHast 00yBb M OTCYTCTBYET 3aLLNT-
HOoe HanonbHoe NokpbiTUe. CTynbd, obnagatowime COOTBETCTBYOLWUMN XapaKTepUCTUKAMKNU CONPOTUBNEHUS,
bnarogaps cneunanbHbIM KONecMKkam 1N KOHCTPYKLWK, CHUXKAKT HanpsikeHne Ao 6e30nacHoro ypoBHS.

4.7.5.2 Tunbl n BbIOOP

CyLIEeCTBYIOT pa3nn4Hble TUMNbI CTYNbEBR: Kpecna Ans paboThl 3a CTONOM, TabypeTku U cTynbs. [oBepXx-
HOCTb 3aLWUTHOrO CTyNa, conpukacarowasacs ¢ Tenom, AomkHa obecneumBaTh CTeEKaHUe 3apsaaa Yepes YacTu
cTyna K 3emne. Ha MArkmx cTynbsiX UCMONb3yeTca TKkaHeBas obuBKa ¢ BKpanfeHHbIMUA TOKONPOBOAALLMMMA
HATSMWU. TKaHb coeauHSIeTCsl ¢ 4YacTaMy cTyna — UMNMHOPOM, OCHOBOW, Konecukamu (Mnn KabenbHOoW
Llernbio) U C NMOMoM.

B YACThLIX NOMELLEHNAX BMECTO TKAHEBON OOUBKN peKOMeHAOYyeTCH UCMONb30BaTh BUHUNOBOE NOKPLITUE.
3allnTHOEe BUHUMOBOE MOKPbITUE UMeeT HWKHUN TOHKUMA TokonpoBoasawnn cnon. [NoaToMy BUHUMOBLIE
CTYNbSA MOTYT UMeTb Bonee BbICOKUE NnoKkasaTenn ConpoTUBNEHUA, YEM CTYIbS C TKAHEBOW OODUBKOW; OHAaKO
COMNPOTUBNEHNE OOMKHO OTBeYaTb TpeboBaHUAM, n3noeHHsiM B TOCT P 53734.5.1.

4.7.5.3 WAcnbiTaHue

[Tpoueaypa M3MepeHUst 3N1eKTPUYEeCKoro conpoTuBneHnsa ctynbeB npueegeHa B MOK 61340-2-3 [3].
Bocnonb3ynrtect o0LWLMM METOAOM U3MEPEHUSA COMPOTUBIIEHUSA K 3EMITE UM OTHOCUTENBHO TOUKM 3a3emMie-
HUSA. Heobxoanmo namepuTb CONPOTUBIIEHNE NOBEPXHOCTU CUAEHBSA OTHOCUTENBHO TOYKM 3a3EeMITEHNA CTyNA
(koneco nnu kabenbHasa Lenb).

CornacHo nporpamme 3CP-ynpaBneHnst 1 B COOTBETCTBUM C TPeOOBaAHUSIMUA, WU3NOXEHHBIMU B
FOCT P 53734.5.1, oManasoH conpoTUBEHNS OOMKeH HaxoanTbes B npeaenax meHee 1,0-10° Om. 3710 3Ha-
YyeHUe OTHOCUTCA KakK K nadbopaToOpHbIM U3MEPEeHUsIM, Tak U NPUEMOYHBLIM UCTIBITAHUAM N NMepnognyecKkum
NPOBEpPKaM.
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4.7.6 UoHU3auua

4.7.6.1 BBenoeHue

[ MaBHbLIN MeTod ynpaBneHnsa cTaTUYeCcKUM 3NeKTpU4YeCcTBOM — 3a3eMNieHMe NPOoBOAHUNKOB, paccenBa-
oL MX MaTepuanoB 1 nepcoHana. OaHako KoOMMNeKkcHaa nporpamMmma KOHTpOoNS AoMKHa BKoYaTbh Mepbl BO3-
O0ENCTBUS HA N30NTMPOBAaHHLIE NPOBOAHUKN, KOTOPbLIE HEMb3S 3a3eMIsATb, a Takke N30NSALUOHHBbIE MaTepuarnsl
(Hanpumep, OONLLWKMHCTBO NnacTtMmacc). PacneineHmne Bnarv 1 XuMM4ecknx BeeCcTB UCNONb3yeTcs ANs pac-
CENBAHUSA CTaTUMECKMX 3apsaaoB Npu onpeaeneHHblX obctoaTenbctBax. OgHako UCNoNb3oBaHUE BRaXXHOC-
TM — 3TO MeANeHHbI cnocod paccenBaHUSA CTAaTUYECKOro 3apsda, a XMMUYecKoe pachnblfieHne Hesb3d
NMPUMEHATH B YNCTbLIX MOMELLEHUNAX.

MoHM3aLmMa Bo3ayxa NO3BONAET HEUTPaNM3oBaTb CTaTUYECKUKA 3apsig Ha U30NMUPOBAHHLIX OObeKTax,
3apsikas Monekynel razoB. Ecnu ctatnuecknn 3apsa npuUcyTCTBYET Ha NpeaMeTax, HaxoasLWwmxcsl B paboyei
30He, OH bDyaeT HenTpannM3oBaH NpUBNeYeHnemM 13 Bo3ayxa 3apsaoB NpoTUBONONOXKHOW NONAPHOCTU. NoHNK-
3aumsa Bo3ayxa MOXEeT MPUMEHATbCA AaXe B YUCTbIX NMOMeLlleHUsaX, rae Henb3sl pacnblisgTbh XUMUKATHl W
MCMOMNMb30BaTb HEKOTOpPble pacceuBarollMe cTaTUdecKoe 3NeKTPUYEeCcTBO mMaTtepuanbl, Tak Kak npu 3ToMm
MCNONb3yeTcs BO3AyX padboyen 30HHbI.

MoHn3auMa Bo3gyxa He 3aMeHsIeT 3asemMrieHue. 31O Nb OAUH U3 KOMMOHEHTOB KOMMMNEKCHOWU Npo-
rpaMMbl KOHTRONA CTaTUYECKOro anekrpudectsa. loHMU3aTopbl UCMOMb3YHOTCA, €ClM HET BO3IMOXHOCTU Npa-
BUNMbHO 3a3eMNsATb 3MeMeHThbl U B KadyecTBe AONONHEeHUA K APYrMM MeTodaM KOHTPONSA CTaTUYeCcKOoro
anekTpuyecTBa. B YMCTBIX NOMELLEHNSIX NOHU3aLU KU BO3ayXa MOXeT OblTb OAHUM N3 METOA0B KOHTPONA CTa-
TUYECKOro 3NeKTpuvecTBa.

CtanpgapTt M3K 61340-4-7 [8] onpegenseT MeToabl UCTIbITAHUS U CNIOCODbLI U3MEPEHNIA XapaKTepUCTUK
BO34yXa BO BpeMsi paboTbl MoHM3aTopoB. CTaHaapT BKNoYaeT B cebsA ABa NPUNOXKEHUNA, KpaTKO ONMUChIBato-
LLIMX NPpOoLEeCcChl MOHU3aLUWUK BO3ayXa U HenTpanusauun sapaga, npoeKkTupoBaHMe NnocKoro 3apaaHoro MoHU-
TOpa (pekomMeHOyeMbln U3MepuTenbHbIM Npubop) M Apyrne BOMPOCHI, OTHOCSALWMECS K MPUMEHEHUIo U
TECTUPOBAHUIC NOHN3ATOPOB.

DTOT NMYHKT gononHaeT MHdpopMaLuuio, U3noxeHHyro B ctaHgapte MOK 61340-4-7 [8]. B HeM npuBeaeH:l
NPUHLUMMNBI paboTbl NOHU3ATOPOB, CMOCODLI U3MEPEHNA XapaKTePUCTUK, TUMbl MIOHU3ATOPOB N OBNACTb UX NMPU-
MEHEHUA, OCHOBHbIE XapaKTepUCTUKN, MeTOAbl UCMLITAHUS, TEXHWUKa Be30nNacHOCTU, yCTaHOBKa U Npobrnemsbl
3arpsisHeHnN.

MoHM3aLKna BO3ayxXa TakKe UCMOoNb3yeTcsl ANs KOHTpons 3arpsasHeHnin. CoanaHcnpoBaHHasa MOHU3auUms
BO34yXa NO3BONSAET ynydlnTb PUNbTpaumio Bo3ayxa B YACTLIX NOMeLLEHUAX.

bnarogapsi oOHU3aLUWUK, NPOUCXCONT HEUTpanM3aLna 3apsaaoB Ha KPUTUYECKUX MOBEPXHOCTSAX, U YMEHb-
lHaeTca npununaHue YacTtul, K HAM. YacTtuubl npuobpeTtaoT 6onee BbICOKYHO CMOCOOHOCTbL OCTaBaTbCH B
naMmunHapHOM NOTOKe BO3dyXa U 3aTeM yaansaTbCa cCUCTEMON pUnNbTpaLnum Bo3ayxa.

4.7.6.2 4TO Takoe MOHU3aLMNA BO3ayXa?

NoHEI BO3ayxa — 310 rpynnbl M3 10 Monekyn (4acTto BOAbl) BOKPYr 3apsXeHHbIX MOJIeKyn Kucnopoaa
nnun aszoTta. MIoH MOXeT UMEeTb KaK NONOXUTENbHbIN (AePULUT 3MEKTPOHOB), Tak U oTpuuaTernbHbIA (M30bLITOK
3NeKTPOHOB) 3apad. EcTecTBeHHaA KOHLUeHTpauua NOHOB B BO34yXe HU3Kkad, kak npasuno, meHee 1000 Ha
cm3. Takne «ecTecTBeHHbIE» NOHBbI 0BbLIMHO POPMUPYIOTCS BO BPeMs pacnafa npupoaHblX paaMoakTUBHBIX
8NeMeHTOB B BO3QyXe, 3eMIe UM CTPOUTENLHLIX MaTepunanax.

[nsa HenTpanusaunnm Heobxogmnuma bonee BblcoKasa KOHUEHTpauus MoHoB. [1pu onpegeneHHbIX obcTosA-
TenbCcTBax Ans popMUpoBaHUA MOHOB BO3ayXa MOTMYT UCMNOMb30BaTbCH pagnoakTUBHbIE UCTOUYHUKA, ODBLIYHO
nonoHunn 210. Anbga-dyacTtuubl, SMUTUPYEMbIE NONIOHUEBLIMUA MOHU3ATOPaMN, — 3TO MONIOXUTENLHO 3ap4-
XeHHble aapa renuda (aBa NpoToHa, ABa HenTpoHa 1 0 3NeKkTpoHOoB). Korga anb@a-4yacTtuubl CTankMBarwTCA B
BO3QyxXe C MonekynamMu, OHU BeITECHAIOT
SNNTEKTPOHbI N3 HEKOTOPbLIX MOJIEKYIJT BO3- Pa,EI,MOaKTUMBHbIﬁ B TecHEHH LI RaYBAUEHH LI
ayxa (popMupysa NosoXnTenbHble UOHbI rnonoHun 210 3MEKTPOH SMEKTPOH
BO3Ayxa). Takme «cBoOOAHbIE» 3NEKTPO- » & = SULEE
Hbl CO BpeMeHeM 3axBaThbIBaOTCA ApYyIrn- - Hw, 9cTLA . —>
M MOJNEKYJI1laMIA BO34YyXda (CbODMI/Ipyﬂ ‘ = OTpuuaTensHbIA MOH

'

oTpuuaTenbHbIe MOHBI BO3ayXa) (puc. 9).
B apyrmx cutyauuax Haunbonee

pacnpocTpaHeHHbIM MeToA0M opMU- HeﬁTpaﬂbellﬁ\\

POBaAHUA MOHOB ABNAETCA B3aMMOOEWn- Kncnopona — >

CTBUE MeXay HeTpanbHbIMK [lonoxuTensHbIN 1oH
MOJ1EKYJ1adM BO34AyXa WU IJIEKTPOHAMMN, ‘—> [loTepAHHBIX 3NeKTpoH
YCKOPEHHBbIMUN 3NEKTPUYECKAM MOJEM,

MMerLWMM NHTEHCUBHOCTb, NpeBbllUako- PucyHok 9 — NoHnsauus aneda-nany4vyeHmem
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wyto 3 MB/m (npu atmocdepHom gasneHnn). OBbIMHO 3TO CBA3AHO C BbICOKOBOSIbTHOW KOPOHHOW MOHU3aLMeEN
NN KOPOHHBIM paspagom (puc. 10, 11).

[Tone BbICOKOW HANPSAXXEHHOCTU

BbicoKkoe T
e e
HanpspkeHue -
P OcTpue @ [TonoXxuTtenbHbIA UOH
wtifff——

BbiTeCHeHHbIN 2NeKTPOH

PucyHok 10 — KopoHHas noHu3auns — rnonoXxXutenbHas

ONeKTpOoH, A00aBNEeHHLIN
K Hapy>kHOW obornoyke

[Mone BLICOKOW
HanpAXXeHHOCTU @

L
OTpuuarenbHbliA MOH

Bbicokoe

-
HanpsIKeHie X/ ..
OcTpue @ BbITeCHEHHbII 9NEKTPOH

' +
NonoxutenbHbIA UOH

PUCYHOK 11 — KopoHHasi noHnsaumsa — otpuuartenbHas

4.7.6.3 U3mepeHne noHuUsaLum Bo3gyxa

Ecnu Ha noH BO3OeNCTBYET aneKkTpudeckoe rosie, oH ABMXKETCH CO CKOPOCTbo, MPONOpLUOHanNbHOM
BEJIMYNHE SIIEKTPUYECKOrO MOoJiA B HAanNpaBlieHUN, COOTBETCTBYIOLEM HanpaBlIEHHOCTN 3M1eKTPUYECKOro Mnond
A NonaApusaLnm NOHOB (Tak Kak OH MOXeT ObiTb NONOXUTENbHBIM U oTpuLaTeNibHbIM). [BMKEeHne NOHOB B
3IIEKTPUYECKOM MOJe — 3TO 3MIEKTPUHYECKNI TOK, MSTIOTHOCTb KOTOPOro 3aBUCUT OT YMCNa NOHOB B BO3AYXE U
CKOPOCTU, C KOTOPOW 3MIEKTPOHBbI OTMIeTaloT U NOANIeTaloT K UCTOYHUKY 3MIEKTPUYECKOro nons.

Bokpyr sapsaXeHHOro npeameTa BO3HUKaeT 3NekTpudeckoe none. HanpskeHHOCTb Nons Konedbnertcd oT
TOYKN K TOUKE, HO OHa Bcerga nponopuuoHanbHa sapagy. Ecnu npeaMeT OKpPy>KeH NOHU3UPOBaHHLIM BO34Y-
XOM 00enx NondapHoCcTen, ToK byaeT Tedb B HanpaBneHUU npeagmeTa, NepeHOCUMbIA UOHaMKU, UMELLIUMMK
NONMAPHOCTb, NPOTUBONONIOXKHYIO CBOEMY 3apsaay. ITOT «TOK HeUTpanMsaui» nponopunoHaneH 3apsaay Ha
npeamMmeTe 1 KONM4eCTBY MOHOB B BO3AyxXe (NMOTHOCTbL UOHOB).

Ecny nNoTHOCTb UOHOB HE M3MEHSAEeTCH, OTHOCUTENbHAasa CKOPOCTb HEeNTpanusaumm sapsaga octaeTcs
MOCTOAHHOW, U 3apsA] YMeHbLUaeTca Mo 3KCNOHEeHUManbHOM 3aBUCUMOCTU € NMOCTOAHHOW BPEMEHU, KoTopas
3aBUCUT OT MITOTHOCTU MOHOB. Ha npakTuke Takue ycnoBus He BbIMNOHAKTCA.

KOHUEeHTpaunn YacTuL, B BO3AyXe, UCTOLWLEHME NOHOB BONKM3U 3apsXkKeHHOro npeamMmerta, HeoaHopoad-
HOCTb MOHU3UPOBAHHOIO BO34yXa M HEOAHOPOAHOCTL Nonen BONM3n NpeaMeTOB — BCE 3TO BbI3bIBAET OTKMO-
HEHME CKOPOCTU yObIBAHUS 3apsiga. HeBO3IMOXHO paccyuTaTh NOCTOSIHHYIO BPEMEHWU Ha OCHOBE MPOCTOro
cliydaa nyTeM y4deTa BCceX BOSMOXHbIX OTKINOHeHUW. [polle namepaTb HeUTpanuayoline CBOUCTBa MOHN3ATO-
pa, UCMOMb3yd 3aps>)KeHHbIN NIOCKMA MOHUTOP.

3apskeHHbI nnocku moHuTop (3I1M) npeaHasHadeH AN U3MepeHUs HeUuTpanusyrownX CBOWUCTB
MOHU3aTOopa U UOHN3UpYoLWen ycTaHOBKU. OH COCTOUT 13 U3CNTMPOBaAHHOW ToOKONPOBOoAsALWEN NIMAaCTUHKMN,
KOTOpasa MOXET ObITh 3apsibkeHa 40 PUKCUMPOBAHHOIO HavarnbHOro HanpsXXeHust COOTBETCTBYIOLLMM BHELLIHAM
YCTPOWUCTBOM. HanpsiXkeHne Takon NNacTUHKU MOXKET ObITb M3MepeHOo NMbo noacoeaUHEHNEM 3MIEKTPOMETPA,
nnbdo namepeHmnem nong, QopmMmnpyemoro nNNacTUHKON, ¢ NOMOLLLIO DECKOHTAKTHOMO M3MepUTenst Nons.

Ecnn 3MNM Haxogutca B MOHU3MPOBAHHOM cpede, CKOPOCTb HelTpanusauum 3apsga MoOHU3aTopoM
XapakTepusyeTtcsa BpeMeHeM pa3psga — 3T0 BPeMs, 3a KOToOpOoe HarnpshXeHue NnacTUHKU CHU3NTCS OT NepBo-
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HavanbHOro sHavyeHuda o sHadeHud, pasHoro 10 % ot nepeoHadanbHoro (Hanpumep, ot 1000 B ao 100 B).
MOHHBIN BanaHCc MOXeT onpeaensitTbCad KpaTKOBPEMEHHLIM 3a3eMNeHNEM WU30NMUPOBAHHOW MNNACTUHKA W
HabnaeHNEM HaNPSKEHUS, BOSHUKAIOLWEro Ha nnacTuUHKe noj BO3AeUCTBUEM MOHU3ATopAa. OTO HanpshKe-
HAE Ha3bIBAETCS HanpsikeHMem cmeuleHusd. NoapobHyo nHdpopmaunto o 3INM 1 meToanke MaMepeHUs
MOXXHO HanTu B cTaHgapTe MOK 61340-4-7 [8].

4.7.6.4 Llenb UOHN3aLUU

[Tpn BbIDOpPE NOHM3ATOPA, KPOME ero crnocobHOCTU HENTParnM3oBbLIBaTb CTAaTUYECKNIA 3apsa, YHMThIBa-
loTCAa 1 apyrne gpakropbl. MoHM3aTOp BbIDUpPaeTCcH AN KOHKPETHOW NMPpUKNaaHon 3agadn, a 3aTemMm TecTupyeT-
CS1 B pearnbHbIX YCNOBUSAX.

Ba)XXHO NOMHUTL, YTO MOHU3ALUA BO3AyXa AOIMKHA OCYLLECTBAATLCS MNP HANMU4YMM CTaTUIECKOrO 31eK-
TpuyecTBa. B DONbLLIMHCTBE cnyvaeB MOHU3ALMA BO3AyXa OCYLIECTBNAETCHA ANA HEUTpanM3aunum ctatuiec-
KX 3apsagoB Ha TEXHOMOMMYEeCKN BaXXHbIX AW3NEKTPUKax U U30NUPOBaHHLIX NPOBOAHWKaX. HacTo Takue
ON3NEKTPUKN U N30NMpOBaHHLbIE NMPOBOAHUKA ABNAKOTCA HacTAMU U3roTaBnnBaemMblX U3genuin. Mcnonb3oBa-
HUE TONMbKO MOHU3AaTOpPa UIN UCNONL30BaHUE UOHM3AaTOoPa B KOMMNEKce ¢ NacCUBHbIMA MEeTO4aMU KOHTP OIS
CTAaTUMECKOIO 3NEKTPUYECTBA AOIMKHO CHMXKATL HaKOMMEeHUe 3apsaoB U YCTpaHATb Npobnemsl, CBA3aHHbIE CO
CTaTUYECKUM 3NEeKTpmniecTBOM. CyLLIECTBYET MHOXECTBO Pa3fUYHbIX TEXHOMOMMIA U TUNOB 06opyaAoBaHNUA AN
reHepaunm MOHOB BO3ayxa. He cyllecTByeT ngeanbHOro MoHMU3aTopa, KoTopbI NoAXoanT Ang Bcex npuknaa-
HbIX 3a4a4, HO NMPU NpaBUIBHOM NOHUMAaHUN BCexX TpeboBaHUN, NpeabsBAAeMbIX K KOHKPETHOW NPpUKNaaHon
3ajadve, MOXXHO BblbpaTb ONTUMAarbHbIN.

4.7.6.5 Tunbl MOHU3ATOPOB BO34yXa U UX NPUMEeHeHUue

CyllecTByeT ABa OCHOBHbIX crocoba reHepaumm UOHOB: A4EPHLIA pacnaj noa BoO3AeWCTBMEM allb-
da-n3ny4yeHnsa N KOPoHHbIA paspsa, Bbl3biBAaeMbl BBICOKMMU 3nekTpudecknmmn nonsamu. CyLecTByoT pas-
NMMMYHbIE WNOHKU3ATOPbl KOPOHHOro paspaga. Camble pacnpocTpaHeHHbIE U3 HUX — 3TO  MOHU3aTOopHI
MepeMeHHOro ToKa, MOHMU3aToOPbl MOCTOAHHOIO TOKa HEeNnpepbIBHOMO AENCTBUA U UMIMYJIbCHbIE NOHU3aTOopPb!
MnocTosAHHOro Toka. CylecTBYOT Takke NOHN3aTopPbl PEHTTEHOBCKOro U3Ny4YeHWs, UCMob3yolWwme O NOHN-
3aL1M1 BO3ayXxa PEHTreHOBCKOE U3Nny4veHune.

[TpnmedaHwn e— MoHbl BO3gyxa npy KOPOHHOM pa3psige reHeEpUpPyoTCHa B TOM Criyyae, eCrnm Ha OCTPUEe-aMUnT-
TEP NOAAETCH BbICOKOE HanpsikeHne (NepemMeHHbIN TOK, NOCTOSIHHbIN TOK).

B nonoHMeBbLIX MOHM3aTOpaxX B KavyecTBEe paAuoakTUBHOMO anemMeHTa oObIMHO MCNONMb3yeTcs MNONo-
HUN 210. NoHU3aTOop 3allMLLEeH OT BbICBODOXAEHUS pagnoakTUBHOIMO 3afeMeHTa, Npmn 3TOM He co3faeTcs Npe-
NATCTBMA ANA U3NydeHUa anbdga-dactul, ANngd WUoHM3auuMK okpyXawlwero Bo3ayxa. Anbdga-dacTuubl
cCoyaapsnTCH C MONEKynamMun rasa B BO3ayxe, BblouBaga anekTpoHbl. [pn ocBobOXAEHNN 3NIEKTPOHOB 0bpasy-
FOTCA NMONMOXUTENBbHO 3apsiKeHHble NOoHBLI. Korga BeibUTble 3MeKTpOoHbl 3axXBaThIBaAOTCA HEUTPalbHbBIMU MOS1Ee-
Kynamu rasos, OpMUPYIOTCA oTpuuaTenbHble UOHLIL. [1onoHMeBble MOHU3AaTOoOPbl HE CO34aloT 3NeKTpudecKkoe
none. Ix pekoMmeHayeTCcHa UCNOMb30BaTh B HENOCPEACTBEHHOW ONMU30OCTU OT 3aps)KEHHOW NOBEPXHOCTU UMK, B
3aBUCUMOCTW OT NOTOKAa BO3ayXa, ANd paccemBaHUa MOHOB BO3ayXa B pabo4ven 30He.

B noHusaTopax nepeMeHHOro Toka UCNonb3yHTCA SMUTTEPLI, KOTOpbIe noovepeaHo reHepupyoT Nnoso-
XUTernbHble U oTpULaTenbHble MOHBLI C YacToToW nuTawwen cetn. VIHTEHCUMBHOCTL pPekoMbUHaLMmM MOHOB
BbICOKas, Tak Kak pasHononapHble MoHbI NooYepeaHO C BbICOKOW CKOPOCTLIO TPYMMUPYIOTCA BOKPYTr 3MUTTE-
poB. NoHHOe obnako OLICTPO N3MeHsIeET HanpaBneHne. NHoraa HexenaTtenbHO NOMeLaTh YYBCTBUTENbHbIE
KOMMOHEHTLI BONMU3M aMUTTEpOoB. [ng nepemMelleHnst MOHHOro obnaka UCnonb3yrTCsl BCTPOEHHBIE BEHTUIS-
TOopbl. Kak npaBuno, MOHU3aTOPLI NepeMeHHOro Toka BCTpanBalTCs Ha BbIXo4e CUCTeMbl nogadvn Bo3ayxa.

NoHM3aTopbl NOCTOAHHOINO TOKa HEenpepbiBHOrO AeUCTBUA UCNONbL3YIT pasgellbHble 3MUTTEpPbl ANS
BbIPpabOTKM PA3HONONSAPHBIX MOHOB. OMUTTEPLI coeANHEHbl C UCTOYHUKaMUN MUTaHWUS Napon BbICOKOBOSbTHbIX
npoBoAoB. PaccTosHUe Mexay aMuTTepamMm 3aBUCUT OT KOHCTPYKLU MM M MOLLHOCTU NMNOCTOSAAHHOIO TOKa Henpe-
PDbIBHOIO AeUCTBUA, N0oJaBaeMoro Ha SMUTTEpPHLI.

B noHu3aTopax NocTOAHHOIO TOKa HENPEepPbLIBHONO AENCTBUA pasHOMonsaApHbie SMUTTEPbl YCTaHOBMNEHb!
danblle gpyr oT gpyra, YemM B MOHM3aTopax nepemMeHHoro Toka. IHTEHCMBHOCTb pekoMbunHaum NOHOB HEBe-
nnka. NoHM3aTopbl NOCTOAHHOIO TOKa HENPEepPLIBHOrO AeNCTBUA paboTatoT npy bonee HU3KNX CKOPOCTAX BEH-
TUNATOPA, YeM MOHU3ATOPbI NOCTOAHHOIO ToKa. He pekomeHayeTcs nomMellaTbh YyBCTBUTE bHbIE KOMMOHEHTHI
BOIN3U aMUTTEPOB. [pKn OTCYTCTBUM CUMNbHBIX MOTOKOB BO3QyXa A4/19 nepeMeLleHns MOHHOro obraka ncnonb-
3yeTcsa 3neKkTpndeckoe none noHnsaropa. He pekomeHayeTcs pacnonaratb 3MUTTEPBI CITULLIKOM Aaneko Apyr
OT ApYyra, Tak Kak npu 3ToM bopMUPYIOTCS y4acTKu, rae npeobnagatoT MoHbl ogHoM nonsapHocTy. MNpegmeTsl,
HaxodaLWmMecsa B TakKnx 3oHax, MOTyT 3apskaTbcs B pesynbTate ancbanaHca NoHOB.

MNoHM3aTopbl NOCTOAHHOIO TOKA UMMYNbCHOro AeNCTBUA reHePUPYIOT pasHOMNONSAPHbIE NOHBI HA OHOM

SMATTEPE WUIIN T4dpe 6ﬂI/I3K0paCFIOﬂ0>I{eHHbIX SMATTEPOB. [logava nuTaHus ocywlecCTBIIdAeTCA C NOMOLUBHO
BbICOKOBOJIBTHbBIX NMPOBOAOB OT UEHTPAIIbHOIO BbICOKOBOJIBTHOIO MCTOYHWUKa NMMTaHWUA U C NOMOLWBHO HN3KO-
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BOJIbTHOIO NpoBoAda OT LleHTpanbHOro KoHTponnepa K yaaneHHOMY BbICOKOBONIbTHOMY UCTOYHUKY NMUTaAHUA.
CTeneHb pekoMbrnHauMm MOHOB HE3HAYUTENbHA B CBA3U C HA3KOW YaCcTOTOMN YepeaoBaHUs LMKITOB NONSAPHOC-
T (dacToTa umnynbcoB 10 'y unu meHbLe); 0AHaKO BO3HUKAET YepegoBaHMe HanpskeHnda cMmelleHus. [ eHe-
paLuda NONoOXUTeNbHLIX U oTpULaTeNbHbIX MOHOB B OAHOM MeCTe NO3BONAeT perynmpoBaTh KONMMYECTBEHHOE
COOTHOLUEHME BbipabaTbiBAEMbIX MOHOB U NepeMelLllaTb MOHbI NOCPEACTBOM 3MEKTPUYECKOro Nons npu HUS3-
KMX MOTOKaxX Bo3ayxa. He pekoMmeHayeTcs pacnonaratb YyBCTBUTENbHbLIE KOMMNOHEHTHI BONU3N SMUTTEPOB.
N3MeHsaa 4acToTy MMnynbca, MOXHO nepemMellatb MOHbI B pabouyio 30HY Aa)Ke Npu OTCYTCTBUM MNOTOKA
BO34yXa.

NCTOUYHUKNA peHTreHoOBCKoro msnydeHua (meHee 10 kaB) npumeHsawTCca Ana cosgaHUa 3Heprun and
BbIOMBAHUA 3MEKTPOHOB U3 MONEKyn ra3oB B Bo3ayxe. [pn BbICBODOXAEHUN 3NMEKTPOHOB DOPMUPYHOTCS
NONOXNUTENbHbIE WUOHLI. Korga BLIOUTBLIE 3MEKTPOHBLI 3axXBaThiBAOTCA HeUTpanbHbIMUA MOMEKynammn rasa,
obpasytoTca oTpuLaTefibHble UOHbI. AOHM3aTopbl PEHTIEHOBCKOTO U3MYyYEHUSI TeHEPUPYHOT UOHBI MO BCEMY
MyTU PEHTITEHOBCKOrO ny4a, AnHa KOTOPOro B Bo3ayxe MOXeT gocturate 1 m unm bonee. UICTOUHUKU peHTre-
HOBCKOIO U3MYYEHUS HYXKHO SKpaHUPOBaTh, YTODLI NpeaoTBpaTUTh UX BO3OEUCTBME HA NepcoHan. SNekTpu-
Yeckoe none OTCYTCTBYET, HO UOHBI POPMUPYIOTCS B 0OBbEME BO3AyXa B OTCYTCTBME BO3QYLUHOMO NOTOKA.

CYLECTBYIOT pasnnyHblie TUMbI MONOHUEBBLIX, KOPOHHBLIX N PEHTIEHOBCKUX MOHN3ATOPOB. BEIDOP MOHK-
3aTopa 3aBUCUT OT pasMepa 1 TUna NoMeLleHns, B KOTOPOM OH OyaeT NnpuMeHsaTbCH. CyLecTBYHOT Nprbdopl,
KOTopble obecnevynBatoT NOHU3ALIUIO BO3AQyXa B NOMELLEHNUN, MOHN3AL M0 CTONTOB NaMUHAPHOro NoToKa, pabo-
YMX NOBEPXHOCTEN, KOHKPETHBLIX TOUEK MCNOMb30BaHUA, NMUMHUNA CXKATOro BO3AyXa, a Takke nNpovnx oObeKToB
no TpeboBaHUIO 3aKasdunKka, KOTopble He SIBNSIKTCH NPpeaMEeTOM PacCMOTPEHUSI AaHHOro cTaHaapTa.

MoHMn3aTopbl NOMELLIEHNA UCNONBL3YIOTCS B KPYMNHLIX NPOU3BOACTBEHHBIX 30HAX, rae npobnema anek-
TPOCTATUYECKOrO 3MeKTpuiecTBa He OrpaHuU4UMBaceTCA OTAENbHO B3ATbIM pabodynum ctonom. MoHusaTtopsl
noMeLleHUA BKNoYaloT pelleTKU NnepeMeHHOro Toka, napHble 3MUTTEPBLI NOCTOAHHOIO TOKa HenpepbIBHOMO
OEeNCTBUA, CTEP)KHEBLIE CUCTEMbBI MOCTOAHHOTO TOKa HENPEPLIBHOMO AEUCTBUSA, CTEPXKHEBLIE CUCTEMbI MOCTO-
AHHOIMO TOKa MMNYMNbCHOIO AeUCTBMA U OOQHOUMMYNbCHbIE 3MUTTEPbLI MOCTOAHHOIO TOKa HenpepbIBHOTO
nencteud. llonoHWeBble WUOHU3ATOPbl OOLIMHO HEe MNPUMEHSIITCA ANS UOHM3ALUMKM NOMELLeHMA Kn3-3a
KONMMYecTBa UCMONb3yeMOoro paanoakTMBHOIO BELECTBA.

He3zaBMCMMO OT TWNA MOHM3ATOPOB MPU UOHMU3ALMKA DONbLINX NOMELLEHUN HeobXoaAUMMO YyYUTbIBATL
BbICOTY MOTOJIKA U LUPKYNALUMIO Bo3ayXa. KpynHble npegMeThl MOTYT BIIUATL Kak Ha LUPKYNALXIO Bo3ayXa, Tak
N Ha paboTy NOHU3AaTOPOB. HeoOXOAMMO YyUYMThIBATbL CMOCODLI Nogavun 3NeKTPOSHEPTNM HA UOHKU3ATOPLI, a
TaKke gpyrme TpeboBaHuMs No ycTtaHOBKE. bonblumne cucTemMsl, Kak npaBuno, TpebyoT nepuognyeckon npodou-
nakTuku. o cpaBHeHUIO ¢ ApyrMMn BUgamMmm MOHMU3aToPOB, MOHM3ATOPLI NOMELLeHUN YacTo paccMaTpUBaloT-
CH KaK UHXXeHepHO-TeXHU4Yeckne CUCTeMbI, a He cTaHdapTHbIe nsgenus.

Takne CTonNbl UCMONb3YOTCA B SNEKTPOHHOM NMPOMBILLNIEHHOCTU, a TakKe B Apyrnx odbnactax. OHWU Npu-
MEHSTCA ANA co3gaHnsa pabounx MecT C KOHTPONMUPYEMBIM 3arpasHeHnem B npeaenax npon3BoACTBEHHbIX
30H C HEKOHTPONMUPYEMBLIM 3arpsasHeHmnem. BoOnunsm cTonoB ¢ naMmuMHapHbIM NOTOKOM BO34yXa cTaTudeckoe
3NEeKTPUYECTBO MOXET BbI3blBaTb KaK 3M1IEeKTpocTaTUYeCKUN paspdad, Tak U 3arpsasHeHuda dactuuamu. Ons
NOHU3aLMK BO3ayXa BONMU3N CTOMNOB C NaMUHAPHBLIM NOTOKOM BO34yXa MCNOMNb3YHOTCA peLlleTKU NepeMeHHOoro
TOKa, NOHU3AaTOPbI MOCTOSAAHHOIO TOKa HeNpepLIBHONC AeUCTBUA, MOHU3ATOPbI MOCTOAHHOIO TOKa UMNMYNbCHOTO
O0enCTBUA N MONOHNEBBLIE NOHU3ATOPLI. YPOBEHb U HaNpaBneHUe NoToKa BO3AyXa MOXET BMMUATbL HaA paboTy
NoHM3aTopa. A KpynHble NpeaMeThl B obnactu ctona oyayT BNUSATL Kak Ha paboTy MoHM3aTopa, Tak U Ha NOTOK
Bo3ayxa. [pn ncnonsb3oBaHUM 6OMbLLONO YUCAa 3NEKTPUYECKUX MOHMN3ATOPOB HEODXOAMMO YYUTLIBATh CMNO-
coObl nogayn aHeprun. Ana obecneveHnsa onTUMansHOW MOHM3ALMM HEODXOAMMO BLINMONHATL Nepuoanyvec-
Koe TexHudeckoe obcnyXxumBaHue.

[Tpn BbIDOPE MOHU3ATOPA ANA KOHTPOMNS CTAaTUYECKOro anekTpruyecTsa Ha paboyen NoBepXHOCTN HEOD-
XOAUMO YYUTBIBATb 0OMAacTb, B KOTOPOU HaxoauTcsl paboyasi NOBePXHOCTb, U BNUAHUE LIMPKYNALIUA BO3ayXa.
B 30Hax ¢ KOHTPONUPYEMbIM 3arpsaA3HeHNeM U ApYriux 3oHax, rae HabnogaeTcs XxopoLwast UMpKynaLUus Bosay-
Xa, pekoMmeHaoBaHbl K ICNONbL30BaHMIO MOHM3ATOPLl ANd UOHU3aLU U1 NOMeELLEHUN UMX CTOMNMOB NaMUHaPHOro
10TOKa Bo3ayxa. B 3oHax, rae umMpkynauusa Bosagyxa cnabas, MmorytT npUMeHsTbCs Apyrue TUnbl MOHU3aTOPOB,
Harnpumep HacToNbHbIE MOHM3ATOPLI UMK NOTONMOYHbIE MOHU3ATOPLI, BKIoUaoLWwme BeHTUNATOPLI. OHU MOTYT
NCMONb30BaTh anbda-n3nydeHue nnn nwobdoe 13 paHee onUcaHHLIX TUNMOB KOPOHHON MOHU3AL NN,

NHoraga TpedbyeTtcs MECTHLIN KOHTPOSb CTATUYECKOrO 3MeKTPUYECTBa BHYTPU TEXHOMOTMYECKOro obopy-
0OBaHWA, B HEDOONbLLUOM NPOCTPaHCTBE UMW B COCTABHLIX YacTaX Us3genun. Micnonbsyemble ans 3ton Lenu
MOHU3aTOpPLI-pacnbiNUTENM paboTalT ¢ Nogavyen cxXaTtoro Bosayxa unm asota. B HUX NpUMeHAeTCHa TEXHOMO-
U paanoakTUBHOW NOHM3ALUMN, NOHN3ALWUN PEHTIEHOBCKUM U3NTyvYeHnem 1Unm nrobdbon Tmun onmcaHHOM Bhille
KOPOHHOW NOHU3aLUMN.

Ba)XHO yunTbIBaTb METOQ MOHM3ALUMN M YNCTOTY rasa B COOTBETCTBUM C TpeboBaHUSIMU paboyen 30HbI.
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4.7.6.6 BbiGop u ycTaHOBKa MOHU3UpYyLOLLero obopyaosaHus

Psn napamMeTpoB BNUAET Ha BbIOOP MOHM3ATOpa BO3aAyxa ANA peleHnst onpegeneHHblX 3agad. Jnek-
TpocTaTUYeCKNI 3apsa cosagaeT psaa npobnem, KoTopble BAUAOT HAa MHOXeCTBO nsgenui. Npu seibope NoHN-
3aTopa HeobXoAUMO yUYMUTbIBaATb NPUPOAY CTaTUYECKON 3ada4mn, YyBCTBUTENMbHOCTb U3AENINS K CTaTU4eCcKOMY
paspsaay, oKpyXaroLwyro cpeay, B KOTOPOU MOHU3ATOP DyaeT NPUMEHSITLCS, U paboune XapakTepUcTUKU MOHU-
3aTOPOB. HekoTopble U3 aHANU3UPYEMbIX NapaMeTpoB NpuBeaeHbl B Tabnuue 2.

Tabnwuwuya 2— Bbibop noHmnsaropa

[TapameTpbl HOHU3aTOpAa XapakTepuTCcTUKU MOHKU3aTopa

HeunTtpannsauus 3apsiga 1 Bpewms cTekaHus paspsiga
banaHc (Hanps»XeHne CMeLLEHNS)
UyBCTBUTENBHOCTL U3QENNUSA
PeweHne ctatnyeckon 3agadu

YcnoBusi OKpyxaruien cpeabil [ToTOK BO3gyxa

Puanyeckmne pasmepsl

CooTBeTcTBME TpeboBaHMAM DE30NAaCHOCTU
[Topgava 3neKkTpo3Heprum

KOHTPOINb 3MeKTPO3HEPTNN
HeobxoammocTb nogaym cxXaTtoro rasa
B0O3MOXHOCTb paclUnpeHuns

COBMECTUMOCTb C YUCTbIMMU NnoMmeeHnAmMn

YcTaHoOBKA

PaboTa TpeboBaHUA K TEXHUYECKOMY OBCNYXXMBAHUIO
Haae>XHOCTb
O6cnyxmBanmne obopyaoBaHus

O3oH, SMW n ncnyckanmne vactuy,

3artparsl CtonmocTb 060pyaoBaHus
3artpaTbl HA YCTAHOBKY

3aTpaTbl Ha 3Kcnnyataunio n NPoPUNakTuKy
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PekomeHayeTcs UCMbITbIBATb MOHN3ATOP B MECTe 3KcrnnyaTaumn, YTobbl Noy4YnuTh JaHHbIe O BbINOMHEe-
HUW KOHTPONA Hag 3nekTpocTaTtudeckum 3apsaoMm, 3pdekTUBHOCTUA MOHU3ALUUM U OeMOHCTPpaLMn apyrnx
XapaKkTepuUCTUK MOHN3aTOPOB.

Bbibop noHmnsartopa Bo3gyxa A aHTUCTaTUYECcKoN 3allnThl TpebyeT YacTo KoMnpoMmnceca mexay Tpe-
boBaHNAMU K 000OpyaOBaHUIO N ero xapakrepuctmkam. EgQMHCTBeHHbIN cnoco® onpeaenutb PyHKUMOHATTb-
HOCTb U 3ddeKTUBHOCTb 0bOpyaoBaHMUA, NpoaHannM3MpoBaTbh XapakKTepUcTUKUM Apyroro obopyaoBaHus,
cnocobbl YCTAHOBKN U TEXHUYEeCcKoe ODCMyXnBaHne — 370 YCTAHOBUTb €ro B MecTe 3KcrnnyaTaLum.

NoHn3aTop BO3QyXa, UCMONMb3yeMbl ANA HeUTpanmsauum 3NeKTpocTaTUieckoro sapdga Ha ydacTtke
COOPKN, MOXET OTNMUYaTLCS OT MOHWU3ATOpPa, CHWXKaloLWEro 3arpsasHeHne BOAHbIX MOBEPXHOCTEN B YUCTbIX
nomMmelleHuax knacca 1. [NepBbIM 3TAanoM NpU cocTaBeHnn cneundukaunm asnsaeTca nsydeHne ctatudeckou
3adaun, KoTopyto TpebyeTcsa pelntb. BaxkHo onpegennTs npupoay 3agadvu, YTodbl No3kKe npoaeMOHCTPUPO-
BaTb, YTO Npobnema ycrpaHeHa.

Bbibop pabounx xapakrepucTuK 3aBUCUT OT YYBCTBUTENbHOCTN U3AeNNs K BO3AENCTBUIO CTAaTUYECKOro
3apsda 1 CKOpOCTU HeUTpanMsaLuum 3apsaga Ang pelieHunsa 3agadun. Bo-nepBbix, ¢ NOMOLLbIO TecTa Heobxoau-
MO ornpeaennTb KONMYeCTBO 3NIEKTPOCTAaTUNYECKOro 3apaaa, KOTopoe MOXKET Bbl3BaTb NOBPEXAeHMe n3aenns.
[Moporu noBpexageHnsa usgenus onpeaensaoT JONYCTUMOe CMeLLieHUe HanpskeHnsa nnn 6anaHc noHusaTopa.
HanpskeHue cMmelleHns, U3MepeHHOoro nocpeacTBOM KOHTPOSIbHO-M3MEePUTENbHOro YCTPOMCTBA ¢ NnacTu-
HOW, MOXeT ObITb YacTbio paboymx XxapakTepUcTuK.

CTaTndyeckne npobnembsl UMetoT ABe cTyNeHU. Bo3HMKaeT anekTpocTaTtuieckuin 3apsa, KoTopbI Yepes
HeKoTopoe BpeMsl CTaHOBUTCA MPUYMHON NMpobriemM. OneKkTpocTaTUYecKnii 3apsa MOXeT CyLlecTBOBaTh, B
3aBMCUMOCTW OT BI1aXXHOCTU BO3AyXa, YacaMu, eclin ero He HemTpanmsoBaTh. [1pyn NOMOLLM NOHM3AaTopa 31EK-
TpoCTaTU4YEeCKUA 3apsa] MOXHO HENTpanM3oBaTbh 3a HECKOMbKO CEeKyHA U MUHYT. Bpemsa cTtekaHua 3apsaaa
3aBUCUT OT LUPKYALUN BO3ayXa, MO3TOMY TpebyemMmoe BpeMs CTeKaHWNA 3apsaga Helb3d MNofyyYnuTh Npu obbix
ycrnoBuax. HeobxogmMmo HanTn KOMMNPOMUCC MEXaY BpeMeHeM CTeKaHns 3apaga, HanpsXkeHnem cMeLLeHns u
MOTOKOM Bo3dyxa. [lpn NpuMMeHeHWUM KWoHM3aTopa MNOoNb3oBaTellb ACIKEH ybeauTbes, MO3BOMNSAKT U
BO3MOXHOCTU MOHN3AaTopa PELUNTb CYLLEeCTBYIOLLYIO 3a4auy.
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B 3aBUCMMOCTIN OT 06NMacTu NnpMMeHeHUs HeobXoAUMMO Y4UTBIBaTL AONONMHUTENBHBIE BONPOCHIl. MoHK3a-
TOpaM TpebyeTca TeXHNn4Yeckoe obCnyXXmuBaHme n nepuogudeckas ceptTugmkauns, YTo AOMKHO ObITh BKIIHOYE-
HO B UX paboune xapaKTepUCTUKU. BONMbBLIMHCTBO WUOHU3ATOPOB paboTaloT HEMNPepbIiBHO, NO3TOMY K UX
HadeXHOCTU NPeabABSAOTCS BbICOKME TpeboBaHUA. ECnn NOHU3AaTOPbI NPUMEHSIFOTCS B YACTBIX NOMELLIEH -
AX UMK OpYyrux YyBCTBUTENbHLIX 30HaX, HEeCDXOAMMO YYUTHLIBATbL YPOBEHb 0O30HA, 3MEeKTPOMAarHUTHLIX
N3NyYeHn 1 SMUCCUN YacTul,

CTOMMOCTb CUCTEMbI SIBMSIETCA OUEBUAHLIM KpUTepmem Bbibopa. PekomeHayeTcsl NPOBECTU BCECTO-
POHHWUA aHanu3 3aTpaT/Bbirod. AHann3 AoMKeH BKMoYaTh 3aTpaThl Ha NEePBUYHLIE 3aKYMNKX, a TakKe Ha ycTa-
HOBKY, TeXxHu4yeckoe oDCnyXuBaHMe U PEMOHT B TeuyeHne onpeaeneHHoro nepuoga. Heobxoammo Takxke
CpaBHUTL 3aTpaThl U NpUobpeTaemyo BeIroay, HanpuMmep yBennvyeHme npou3BoauTENbHOCTM U yyvlleHne
KavyecTBa.

Hapaay ¢ nepBoHavanbHbIMUA 3aTpaTaMn HEODXOOMMO YYUTBIBATL 3KCNyaTauUoHHbIe 3aTpaThl, CBS-
3aHHbIE C ONNaToON SNEKTPOSHEPTUN, U, B HEKOTOPLIX cny4vyaax (MUCToNeThI-pacnbiNnTenn), 3aTpaThl Ha noaa-
Yy CKaToro Bo3ayxa, a Takke 3atpaThl Ha TeXHU4eckoe obcnyXmBaHuUe U KannmbdbpoBky. Ha CTOMMOCTb BIIUAIOT
CTeneHb CNOXHOCTU NPOU3BOANMBIX paboT U YacToTa UX BbINMOMHEHUS.

MoHTaX OoMKeH OCYLLECTBNATLCHA B COOTBETCTBUU C A€UCTBYIOLLMMMN 3NEKTPUYECKUMUN N MeXaHNYeCKIN-
MW HOpMaMM LU NpaBUANamMM TEXHUKM Be30NacHOCTU, a Takke B COOTBETCTBUU C HOPMAaMU, NPUHATBIMUA Ha
npeanpuatun. Cnocobbl nogadn 3sHeprun, Npoknagku kadbens M MOHTa)xa, NpUMeHseMble MaTepuansl
OOIMKHbI COOTBETCTBOBATL TpeboBaHUAM. B 30HaX € KOHTPONUPYEMbIMU 3arpsi3HEHUAMM YacTo TpebyeTcs
MCNONb30BaTh cneluanbHble MaTepuansl 1 cnocodbl MoHTaxa. [Npu BeIDope cnocoboB yCTaHOBKM HEeobXoaun-
MO YYUTbIBaTb BO3MOXHble M3MeHeHUda B byaylieM, a Takke cyllecTByowmne TpedboBaHuA. [Npu MoHTaxe
ANEeKTPUYECKUX NOHU3ATOPOB ACITKHBI CODNIOAATLCS 3NEeKTPOTEXHUYECKNE NpaBMna U HOPMBI.

BONbLLUMHCTBO MOHN3ATOPOB TPEDYIOT Nogadn SNEeKTPOIHEPTMN. HekoTopble MOHM3AaTOPbl UCMOMb3YHOT
oTAenbHble nuTarwLwmne TpaHcopmMaTopbl, NOAKNIOYEHHbIE K CETU NMUTaAHUA. SNEKTPOo3Heprna B OONbLUNX
MOHN3ALMOHHBIX CUCTEMaxX MOCTynaeT OT LeHTpanbHOro KoHTponnepa Ha otaenbHble SMUTTEepPbl MOHOB.
CyulecTByeT ABa cnocoba pacnpeneneHust 3MeKTposHeprmn: HU3KOBOMbTHAS CETb UCMOMNb3yeT HanpsXXeHune
60 B nepeMeHHOro/NOCTOSAHHOrO ToKa UMMM MeHee; BbICOKOBOMbTHAs CeTb UCNOMNb3yeT HanpsbkeHne ao 7000 B
nepemeHHoro Toka unm 20000 B nocTtosiHHOro Toka. M3onauma BblICOKOBONbTHOW CETU A0KHA BblAEPXUBATL
npuKnaabiBaeMoe HanpsbkeHne, Takke ocoboe BHUMaHKE crneayeT yaens b NpoBoake kabenen. PekomeHay-
eTCA n3beratb OCTPbIX KpaeB WMNM UCNOMb30BaTb B 3TUX MecTax AOMNOMHUTENbHYH WU30NSAUUI0, YTOObI
n3bexaTb npexageBpemMeHHoro paspbisa Kkabens.

YbeauTtech B TOM, UTO CNOCODOLI MOHTaXa COOTBETCTBYIOT NpaBUiaM TEXHUKK Be3onacHOCTU U TpeboBa-
HUAM nNpeAnpUATUA. HeKoTopble NOHU3AaTOPbl UCMONB3YIOT CXKaTblM BO34YX, YACTOTA KOTOPOro ACIMKHA COOT-
BETCTBOBATb 30HE, B KOTOPOM AaHHbLIA MOHU3ATOP UCMNONb3YETCA.

MoHU3aTopbl MOTYT yCTaHaBNMMBATLCA NPU CTPOUTENLCTBE NMPOU3BOACTBEHHOIO nomMelleHnd. OgHako
Yyalle BCero OHM ycTaHaBNMBAKOTCA Nocne BBoAa NPOU3BOACTBEHHONC NOMeELLEeHUs B aKcnyaTauue 1 npu
HeobXoOAMMOCTK peLlleHns Npobnem, CBA3aHHbIX CO CTATUYECKUM 3MEKTPUYECTBOM. YCTAHOBKA MOHU3ATOPOB
B AENCTBYIOLWEM NPON3IBOACTBEHHOM MOMeELUEHNN HEe OO0MMKHA BNUATbL Ha BbIMYCK npoayKunMn. 3aTtpaTbl Ha
OCTaHOBKY NPOU3BOACTBA MOrYT B HECKOJIBKO pa3 NpeBbillaTbk CTOMMOCTL MOHM3aTopa. [pn MOHTaXe MoHK3a-
TOPOB B YACTOM MNOMELLEHNN CBOUCTBA YACTOrO NOMELLEHNS A0TKHBI ObITb COXPaHEHHI.

2KcnnyaTaunuoHHbIe XapaKTepUCTUKU MOHU3aTOopa 3aBUCAT OT KONMYECTBA BO3ayXa, KOTopoe NpoxoauT
PAAOM UNK Yepes Hero. [nga paboTbl HEKOTOPLIX MOHN3ATOPOB TpebyeTcs NOTOK BO3AYyXa, ANsl APYrnxX — HeT.
HeKoTopble UCNONb3YIOT CYLLECTBYIOLLME NOTOKN BO3AyXa, ApYyrie reHepupyoT NOTOKK BO3AyXa Npu NOMoLLA
BEHTUNATOPOB. HekoTopble MCMOMb3YIOT CYXOU YACTLIW CXaTbIX ras, HanpumMmep Bo3ayxX UM asor.

TpeboBaHUA K aKCNNyaTalMOHHBIM XapaKTepucTukam NoHU3aTopa A0/KHbI pacCMaTpUBaTLCS C YYETOM
TUMNa n ocbbema NOToKa BO3ayxa. Henb3sa oXXnagaTtb OANHAKOBLIX 3KCMMyaTaLWUOHHBIX XapakTepUCTUK OT UOHU-
3aTopa, Haxoasuwerocs B TypOyneHTHOM MOTOKE BO3AyxXa, U OT MOHU3aTopa, HaxoasilWerocsi B nnaMmmHapHOM
MOTOKE BO3ayXa YNCTOro noMeLleHunst co ckopocTbio 30 M/MUH. ECn NOTOK BO3AyXa HEBENMUK, MOXHO UCMOSb-
30BaTb BEHTUNATOPLI ANSA pacnpeaeneHns MOHOB BO3ayxa. YoeauTech, YTO XapakTepUCTUKA BEHTUNSITOPOB
COBMECTUMBI C TPEDOBAHUAMU YNCTLIX MOMeLLeHUN. Ecnn HeT, akcnnyaTauMoHHbIE XapaKkTepUCTUKN MOHN3a-
TOpa NPU CyLLECTBYIOLWEM MNOTOKE BO3AyXa MOTrYT ObITb MPUHATLL. He3aBUCUMO OT MeToda, UCMOMNb3YEMOTO
Ons pacnpegeneHns NOHOB, MexXay NOHN3aTOPOM N paboyen 30HOW He AOIMKHO ObITb NMPEnATCTBUN.

HeobXxoanMOCTb KOHTPOMNS MOHN3AaTOPOB 3aBUCUT OT 0BacTu UX NPUMEHEHUS. B HEKOTOPBLIX CUTYaLMsIX
OOCTATOYHO 3aBOACKOWN HACTPOWKA N PETYNTUPOBKN OOLLNPHBIX NOHU3UPYEMBIX 30H OAHUM LLEHTparnbHbIM KOH-
TPONNEpPoM. B MHBIX CcUTYyaLNAX MOXKET noTpeboBaThbCHA KOHTPOMb B OTAENbHbBIX ManbliX 30HaX UKW TOYHAaS
HacTponKka BbiIXxoda NOHOB B KaXKO0M TOYKe 3MUTTepa MOHOB. HeKoTopble YCTPOUCTBA, HanpumMmep NonoHneBbIe
N PEHTITEHOBCKNE UOHU3ATOPLI, ABMAOTCA cOanaHCcUpoOBaHHBLIMU MO CBOEW Npupoae N He TPpebyoT HUKaKoU
HaCTPOWUKMN.
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B 60nblUNHCTBE NPOU3BOACTBEHHBIX MOMELLEHUIA pacnonoXxeHne obopygoBaHnsa peako octaeTcs ogn-
HaKoBbIM B TedyeHne ANnTenbHOro nepuoga. BaxkHo y4uTbiBaTb BO3MOXHOCTb MepeHoca UM yYBenndeHus
4yncna MOHU3NPYIOLLNX YCTAaHOBOK C TeYeHNEM BpeMeHW, TakiuMm obpasom BO3MOXHOCTb U3MEHEHUN A0IMKHa
ObITb NpeaycMoTpeHa Npu NnepBoHavyanbHOW ycTaHoBKe 06opyaoBaHUS.

[ns obecneveHust TpedbyemMbiX sKCNNyaTaLUUOHHBIX XapakTepPUCTUK MOHU3ATOPOB CYLLIECTBYIOT pasrnd-
Hble Cnocobbl 0OpaTHOW CBA3N U aBTOMAaTUYECKON DanaHCUpoBKU. UTODLI 0becneunTb CUCTEMY KOHTPOS
HeobxoanumMmon nHgpopmaunen, KonmM4ecTBo AaT4YUKOB ACIPKHO ObiTb AocTaTOYHbIM. BOMbLUMHCTBO WOHHBIX
0aTYNKOB UMEKT orpaHuUYeHHbIn gnanasoH, obblMHO MeHee 1,5 M. Ecnn nnowaab noMeweHunst obLumpHas,
pekoMeHayeTCsl UCNoNb30oBaTh O0NbLUCE KONMUMYECTBO AAaTHMKOB. MIcnonb3oBaHKUe gaTymka Ha KaXKabl MOHU-
3aTOP NO3BONSIET YNyYLLNTb 00paTHYO CBA3b. Kpome Toro, adppekTUBHLIE MOHUTOPWUHI U METOAbI ynpaBe-
HUS NO3BOMNAT CHU3UTb KONUYECTBO NpodmnnakTuieckux paboT, HeobxoaumbiX Ang npaBuiibHOU padoThl
MOHN3AaTOPOB.

4.7.6.7 AcnbiTaHMe MOHU3ATOPOB BO3AyXa

[Tpn NCNONb30BaHUU MOHM3ATOpPa HEOBXOANMMO YMETh OTBeYaTb Ha ABa OCHOBHBLIX Bonpoca. Bo-nep-
BbIX, NonagaeT N B pabo4vyo 30HY HYXXHOE U cbanaHcUpoBaHHOE KOMMYECTBO MOHOB A1 HENTPanM3aunmy
cTaTUdecknx 3apsaaoB? Bo-BTOPLIX, MOMOraeT N MOHU3aLUA CHMXKATb MU YCTPaHATb NpodnemMy, Bbl3BaHHYIO
aneKkTpocTaTudeckMmu 3apssgamn? icneitaHne MOHM3aTOPOB BO3AyXa AOKHO OCHOBLIBATLCS HA TpeboBaHU-
AX cyllecTBylolero npomMelneHHoro ctadHgapta MoK 61340-4-7 [8], a Takke OCYLLEeCTBNATLCA C Y4eTOM KOH-
KpeTHOW peanbHoWM 3agadvn. [lonb3oBaTenb AOO0MKEH uWAeHTUdUUMpOoBaTh NpobdNemMy, COCTaBUTbL
XapaKTepucTuk, BbIOpaTtb noaxoasilimidi MOHW3ATOP W UCMbITaATb €ro B  MeCTe WUCMNOMNb30BaHUA.
MOK 61340-4-7 [8] coaepXXUT yKaszaHUs N0 TECTUPOBAHUIO XapaKTepUCTUK paspsaaa n 6anaHca NoHN3aTOPOB.
OTWU YKaszaHUAa MOTYT ObITb MBMEHEHbI B COOTBETCTBUM C MECTOM YCTaHOBKN MOHU3ATOpPA.

Kak Tonbko BbIOOp MoHM3aTopa caenaH, Heobxoanmo cchopMrpoBaTh pAa TECTOB A8 Knaccudunkayum
1 NPUEMKU NoHM3aTopa. ATU TeCcTbl AOMKHbLI NPOAEMOHCTPUPOBATbL, YTO MOHM3ATOP oTBEeYaeT TpeboBaHUAM.
[MpruemoyHoe ncnbliTaHue OOKHO OblTb AOCTATOYHO NPOCThIM, YTOObI BIMOMHATLCSA NEPCoHaNIoM BXOQHOro
KOHTPOMNSA UM NepcoHanoM, y4acTBYOLWMM B NepBoHavaribHOW ycTaHOBKe 0bopyaoBaHUS.

MeToabl ucnblTaHUA U ykasaHud, npueegeHHble B MOK 61340-4-7 [8], ucnonb3yoTca And BbINOMHEHUS
KnaccupunkaLuMoHHOro U NPUEMOYHOro UCNbITAaHUS MOHU3aTOPOB. HTODLI rapaHTUPOBaTbh UCNLITAHUA B O4QUHA-
KOBbIX YCNOBUAX, CO34al0TCA cTaHOQapTHble yCrnoBUA UCNbITaHUA. [Tonb3oBaTenb onpegenseT cTeneHb Tou-
HOCTWU, C KOTOPOWN N3MePpeHNsa B AaHHOW 30He COOTHOCATCA C U3MePeHUSIMMN B peanbHbIX YCNoBUsX. Ecnn
Heobxoanmo KBannduumpoBaTh bonee 0aHOIC UOHU3aToPa UMM MOHU3UPOBATL Pa3NUYHLIE TUMbI 30H, TPeby-
eTCsl HECKONBbKO TUNOB UCNbITaTeNbHbLIX YCTPOUCTB. MIHOrAa MoHU3aTopbl TECTUPYIOTCSA TOMLKO MOocne ycTa-
HOBKWU. [NpUEMOYHBIE UCMBITAHUSA B 3TOM Clnydae A0MKHbI ObITb YacTbio NpoLecca NOKYMNKA.

McnblTaHMe O0MMKHO BLINOMHATLECA C UCMONb30BAHUEM KOHTPOMBHO-U3MEPUTENbHOro YCTPOUCTBA C
nnactuHon n metoaoB M3K 61340-4-7 [8]. XapaKTepUCTUKN MOHU3aTopPa AOIMKHBI COOTBETCTBOBATL XapaKTe-
PUCTUKaAM, COCTaBMEeHHbIM NONb3oBaTeNeM ANS KaXaon npuknagHou sagavn. Metoa ctaHOapTHBIX MPOMBbILL-
NEHHbIX UCNbITAHUA FrapaHTUPYET, YTO MOHM3AaTOPbI OyayT UCNbITLIBATLCA OAMHAKOBO, AaXe ecnun TpeboBaHUS
K MPUMEHEHUIO pasnuyHbl. CrneagyeT OTMETUTb, YTO CYLLECTBYeT OONbLUCE pasnuvne Mexay paspsaaHbiMin
XapaKkTepuctukamm 1 6anaHcoM HanpsKeHUs CMeLLeHUs, NpeabaBNAeMOoro K noHmsatopam. B HeKoTopbIX
criyqyasx ang UCnblTaHUs UCNOMb3YHTCS HEDONbLINE HeCTaHOapPTHbLIE KOHTPONbHO-U3MEPUTENBbHLIE YCTPON-
CTBa C NNacTUHON. XapaKTepPUCTUKN KOHTPOMNbHO-U3MEPUTENbLHOro YCTPOUCTBA C NNACTUHOU MeHbLUEro pas-
Mepa ACIMKHbI MPOBEPATLCA MO OTHOLUEHUIO K KOHTPOINbHO-U3MepUTenbHBIM YCTPOUCTBaAM CTaHOAapPTHOrO
pasmepa.

MHoraa ncnonb3oBaHMe KOHTPObHO-U3MEPUTENbHOIO YCTPOWUCTBA ¢ NNAacTUHON MOXET BbiTb 3aTpya-
HeHo donsndeckn. B aToMm cnyvae pekoMmeHayeTcs BOCNONMb30BaTbCH albTePHATUBHBIM METOAOM UCMbLITAHUS,
HanpuMep nNpu NOMOLLX U3MEPUTENSA 3reKTpocTaTUYecKoro nNonsa Ang namepeHns 3apsiga Ha usgenum nunu
obopyaoBaHUM nepen UoHM3auUmnen n Nnocre Hee.

[nanekTpuK 3apsikaeTcd TpeHnemM o gpyron martepuan, M3onMpoBaHHbIN NMPOBOAHUK 3apsaXaeTcs KparT-
KOBpeMeHHbIM NOoAKMIYEeHUEM K UICTOYHUKY HanpskeHUda. KOHTpOonb 3TUX MaTepmanoB C NOMOLLbIO U3MepU-
TeNsl 3NeKTPOCTATUYECKOro NONs MNO3BONAET MPOAEeMOHCTPUPOBATb CMOCODHOCTU UOHU3ATOPAa CHMXKATL
BNeKTpocTaTu4ecknin sapsa.

McnbiTaHne, XxapakTepusyollee NpuknagHyo sagady, A0JDKHO NoATBEPANTb, YTO UCNONb30BaHUE NOHU-
3aUnM NPUBENO K pelleHUo npobnemMbl CTaTUYECKOro 3MeKTpuiecTBa, CreacTBMeM KOTOPOW MOIMo cTaThb
noBpeXxageHne KOMMOHEHTOB 3JIeKTpocTaTU4YeCKUM paspsaacM, CKOMNeHne 4acTtuly, Ha usgenum UM npocTon
NPOWU3BOACTBEHHOU NUHUN. VIcNbITaHWe OOMKHO NnokasaTh, YTO UCTMONb30BaHNE MOHKU3aTopa BO3ayXa Cnocob-
CTBOBAsIO YCTpaHeHWo npobnemMbl. BO3MOXHO, NoTpebyeTca UCNbITaHME BbiXoda NpoayKunm (HacTUYHO UMK
LLeFTMKOM ).
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[Tocne yCTaHOBKM MOHNU3ATOPOB PEKOMEHAOYETCH U3MEPUTL UX paboyne napameTpbl, KOToOpbIe NSAryT B
OCHOBY AalibHEUWEero UcnblTaHUsa HaaeXXHOCTU UoHu3aTopa. [ONnsa BbINOMHEHUA NepUuognyecKknx npoBepok
MOHN3ATOPOB MOXXHO UCMNOMNb30BaTbh MeToAbl UCNbITAaHUA U ykasaHua MOK 61340-4-7 [8].

[Tocne ycTaHOBKU NOHN3AaTOPOB PEKOMEHAYETCS NPOBEPSATL BPeEMSA cTekaHUA paspsigaa u banaHc. Ceoe-
BPEMEHHO A0MKEH O0POopPMNATLCS NMPOTOKOMN, NOAPOCOHO CNUCELIBAOLLMIA YCNOBUS 1 MECTO U MEecTa npoBe-
neHunsa tecta. Nepnoan4HOCTb NPoBeaeHNs 3aBUCUT OT TpeboBaHMW Nonb3oBaTens.

B HekoTopbIX cnyvasax TpebyeTcsl TOIbKO COOTBETCTBYIOLLIEE TEXHNYECKOe 0DCnyXMBaHUE U eXeroaHas
NPOBEPKa, B ApYrMx bonee KpUTUYECKUX crnydasix TpedbytoTcs rpapukn TeXHUYECKOro obCnyXMBaHUs, exe-
KBapTanbHasi N NonyrogoBas NOBTOpHaA npoBepka. [Nonb3oBaTenn A0KHbI ObITb 03HAKOMIMEHBI CO CBS-
3aHHbIMW C 3TUM 3aTpaTaMn N OTBETCTBEHHOCTHIO.

Bce noHunzatopbl TpebyoT Nepnoanyeckoro TeEXHUYECKoro obecnyXmsaHna anst HopmMmarnsHoN paboThl.
[TeprnoAUYHOCTb TEXHNYECKOTO OBCNYKMBAHUS 3aBUCUT OT TUMA UCTIONb3YEMbIX MOHU3ATOPOB U paboven cpe-
abl. [NpumMmeHeHne B 0cobDO YMCTLIX NTOMeLLeHUAX TpebyeT bonee 4acToro TeXHNYEeckoro obCcnyXnuBaHus. Peko-
MeHayeTca cdopmMmupoBaTbh rpaduk obcnyxumBaHus uMoHM3aTopoB. [lepuoandveckoe obcnyXmBaHue
TpebyeTcsa ANs yaoBneTBopeHus TpeboBaHn ayanuTa KOHTPONSA KavyecTBa.

OMUTTEPBLI 3NEKTPUYECKMX MOHU3ATOPOB PEKOMeHAyeTCs Nepuognyeckm YUCTUTb U MeHATb. Bpems
ypaBHOBELWINBAHUA U paspsiga PekoMeHAyeTcs Nepuoanyeckn npoBepsTb C UCMOMNb30BAHUEM KOHTPOMb-
HO-U3MEPUTENBHOIO YCTPOUCTBA C NNACTUHOW. HekoTopble anekTpuveckne MoH1U3aTopbl TPeOYIOT CBOEBpE-
MEHHOMN HacTPOWKN MOHHOIo DanaHca.

[TocnegoBaTenbHOCTL ASUCTBUN NPU HACTPOWKE UMOHHOro BanaHca: npovYnUCcCTUTb NPUdOP 1 SMUTTEPHI,
HACTPOUTb MOHHBLIN BanaHc Ha HOMb (ecnn OH PerynMpyemMbiii), BbINOMHUTbL UCMbITAHWE BpeMeHU paspsiga.
Ecnu nonyvyeHHble AaHHbIE HE COOTBETCTBYHOT TPEOOBaAHMAM NO MOHHOMY BanaHcy N MUHUMAanbHbLIM yCTa-
HOBMEHHLIM npeaenam BpeMeHun paspaga, Heobxoaumo ganbHenlwee obcnyxxusaHune. N3arotoBUTENN A0MK-
Hbl YKa3biBaTb NOPAAOK N NEPUOCANYHOCTb OOCNYXUBaHNUS.

B nonoHneBLIX MOHU3aTOpaxX HE UCNOSMb3YIOTCH AMUTTEPLI, HO PEKOMEHAYETCS X €XXEroaHo NnpoBepsiTh
Ha nNpeaMeT YTeYKU, YTO AOIMKHO OCYLLUECTBMATLCH U3roTOBUTENEM. XOTH UOHU3UPYIOWMA SNEMEHT UMeeT
TPOTHO3UPYEMBIN CPOK CNYXKObI, HEOBXOAUMO PEryNAPHO BLINOMHATL UCMLITAHUE MOHHOTO BanaHca 1 BpeMe-
HK paspsaaa, YTobbl rapaHTUMpPoBaTh NPaBUMbHOCTL paboThl Npubopa. MoHU3npyoWwmn snemMeHT 0OblMHO BO3-
BpallaeTCcHa U3rOTOBUTENO ANA 3aMeHbl 1 YTUNMU3aL .

B peHTreHOBCKMX MOHU3AaTOpaxX HE UCNOMb3YIOTCS SMUTTEPDI, HO UCTMONb3YETCS PEHTreHOBCKast TpybKa,
3aMeHa KOTOpOW nepmnoanyveckn AomKHa oCyLeCcTBNSATLCS N3roToBuTenem. Heobxoammo perynsipHo BbINOI-
HATb UCMbITAHME WMOHHOrC BanaHca M BpeMeHW paspsiga, YTobbl rapaHTUpoBaTb MPaBUNbHOCTL PaboThbl
npunodopa.

[TomMoLLb B NpoBeAeHNN HEODXOANMBIX KaNUOPOBOK N TEXHUYECKOTO 0OCNYXXUBAHNSI MOXET OKasbiBaTb
n3rotoBuUTeNb. ECNn Heobxoanmo, YTobbl 3TU YCNYrn oKasblBanich Ha AOrOBOPHON OCHOBE, yOeaAUTEeCh B TOM,
UTO MIrOTOBUTENb UMMM COOTBETCTBYIOLLEE areHTCTBO NO OOCNYXUBAHWUIO OKasbiBaeT NoaobHble yCrnyri no
MHTEPECYIOLLUM NOHU3AaTopaM.

BONbLUNMHCTBO NOHX3ATOPOB NpeaHasHavYeHo ansl paboThl B CTAHAAPTHLIX NPOU3BOACTBEHHbLIX YCIOBU-
AX B npegenax temMnepaTtypbl U BMNaXXHOCTU, YKasaHHbLIX U3rOTOBUTENAMU MOHN3ATOPOB. KoHOeHCUpyemMas
BMTAXKHOCTb, 3arpsA3HEeHNSA OCHOBAHUSIMU UMW KNCNOTaMU UM aHTUCTAaTUYECKUE al3po30/IM 4acTo MeLlatoT
paboTe 3NeKTPUYECKNX UOHUN3ATOPOB. INMEKTPUYECKNE UOHUIATOPLI UCTMOMNb3YIOT BLICOKOBOMbTHYO U30/S-
LU0 1 cnadblin TOK. ECnNn Ha BBICOKOBOMBTHYIO U3OMALMIO OCeaatoT 3arpsasHeHus, U3onsaunsa npuobpertaer
cnadyto NpoBOAMMOCTL. Takasi NIPOBOANMOCTb MOXET cnocodbCcTBOBaTh POPMUPOBAHUIO BHYTPU NOHM3ATOpA
HeXXenaTenbHbIX TOKOB U NMPUBECTU K HENPaBUITbHOW paboTe NOHU3UPYHIOLUX 3NTEMEHTOB.

HeobxoanMmMo NpoOKOHCYNbTUPOBATLCH C WU3rOTOBUTENEM, NpeXae 4YemM ycTaHaBnMBaTb MOMOHUEBLIE
NOHN3AaTOpPbI B arpeCCcUBHOU OKpyXatoLlen cpeae.

[ToxapoonacHasi 1 B3pbiBoonacHas cpeaa popMUpyeT PUCKU, KOTOpbIe HEe BXOOAT B 00nacTb AEUCTBUS
OaHHoro ctaHgapTa. Nepen ycTaHOBKOU HEODXOANMO NMPOKOHCYNMbTUPOBATLCHA C U3TOTOBUTENEM.

4.7.6.8 Opyruve Bonpochbl

DNeKTpuveckass MoHU3aLUus BKIHOYAET UCMNOMNb30BAHUE BbICOKUX HaNPsSKeHUW, NpuKnagblBaeMblX K
OCTPON TOUKE 3MUTTEPA. B 3aBUCUMOCTU OT KOHCTPYKLIMN NOHU3aTOopa 1N cnocoba YyCTaHOBKU NepcoHan MOXeT
COMPUKOCHYTbCH C TOUKAMUN SMUTTEPA. DTO MOXKET NPOUICUTU CITYYaNHO UMN NPU TEXHUYECKOM 0D NYyXUBAHUN.
Ecnn noHU3atopbl yCTaHOBMNEHbI TakMM oOBpasoM, YTO KOHTaKT C 3MUTTEPOM BO3MOXEH, Heobxoanmmo
npeaycMoTpeTb Mephbl Mo NpeaoTBpaLLEHNIO SNEKTPUYECKOro LWoKa Unm usnyeckmnx Tpasm 13-3a ConpuKoc-
HOBEHUSA C TOKaMU aMuTTEepa. Bce noHM3aTopbl A0MKHBI YAOBNETBOPSIThE TPEOOBAHUSAM 3aKOHOAATENbLCTBA MO
TeXHUKe 6e30nacHOCT!.

CyllecTByeT 00eCNOKOEHHOCTb, YTO MOHN3AaTOPbLl BO3ayXa BblpabaThiBatOT 030H U CTAHOBATCH NCTOYHU-
KOM 3NEeKTPOMarHUTHOro nsnydyeHus. Asydnte cneundgpunkaumm nponusBoanuTens, ydmtblBanTe TOT pakT, yTo
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CYLLECTBYIOT pasfnyHble cnocodbl N YCNOBUSI UCTIbITAHUA. ECnn noHU3aTopbl DyayT NMPUMEHATLCH B 30HAX,
YYBCTBUTENbHbLIX K 3NEKTPOMarHUTHOMY U3MYYEHUIO UMM O30HY, HACTOATENIbHO PeKoOMeHayeM MUCMbIThIBATb
MOHMU3AaTOP B HOPMASbHbIX YCIOBUSIX SKCNyaTaunn B Takon 3oHe. MoHn3aTop AomKeH yaoBNeTBOpPsITh Tpebo-
BAHMAM CTaHOapTOB, MPUMEHSAEMbIX K APYroMy MCNonb3yeMomMy obopyaoBaHuto. HyBCTBUTEbHBIE U3AeNuUs
M1 obopyaoBaHne A0MKHO pasMeLLaTbCsl B UOHU3NPYEMON 30HE, NMPU 3TOM HECDXOAMMO ONnpeaennTb BIIUSI-
HUEe NOoHM3aTopa Ha paboTy obopyaoBaHMA. BONbLWIMHCTBO M3rOTOBUTENEN MOHM3ATOPOB MPeaocTaBnaAoT
obopyaoBaHue ansi npoBegeHna nogobHOro NcnbiTaHUs.

OMUTTEPLI TPEDYIOT NEPUOANYECKON YNCTKN N 3aMeHBI; YacToTa 3aBUCUT OT TUMa UCMONb3YEeMOro MmaTe-
prana, KOHCTPYKUMKA UOHU3aTOopa U OKpyXatolwen cpeabl. iccnegoBaHne BNUSIHUA U3HOCA SMUTTEPOB U3
MaTepuarnoB, UCMOMb3yeMblX B HacTosilee BpeMs, Ha yBenudeHue aedekToB nsgennus He nNpoBOAUIIOCH.
C Apyro CTOPOHLI, UCCNeaoBaHUs nokasarnn CHKeHne aedekToB n3genus rnpu Ucnosfb3oBaHUmM MOHU3aTo-
pOB. NpnMeHsieMble B YACTbIX MOMELLEeHUAX NOHU3aToPbl AO/MKHBI COOTBETCTBOBATL TPEeOOBAHUAM cTaHOap-
TOB MO W3NYy4YEeHUO YacTul, NpUMEeHAeMbIX K [Apyromy npou3BoAcTBeHHOMY obopyaoBaHutio. Ecnin
NPOnU3BOACTBEHHOE 0DOPYAOBaHME NMPOBEPSIETCA Ha NpeaMeT U3NyYeHUs1 YacTul, NOHU3AaToOPbl TakKe PeKo-
MeHayeTcsl NpoBepsiTb. B HacTosee BpeMs OTCYTCTBYHOT CTaHAAPThl MO U3MEPEHUID U3NyYeHUs1 YacTul,
MOHU3ATOPaMKM BO3yXa, HO MHTEPEC K 3TOMY BOMPOCY NpuBedeT K UX cos3gaHuio B bnmkanwem dyayuiem.

4.7.7 Opexnpa

4.7.7.1 BctynutenbHble 3aMeYaHuUA

HolleHne aHTUCTaTUYEeCKon oaeXabl, HanNPUMeEpP B YUCTbIX MOMELLEHUNAX, peKoMeHayeTca ANs npe-
OoTBpalleHus 3arpsisHeHnin. Ogexaa aomkHa obnagaTbh XapakTepucTukamm, npegoTepallaomumMmm opmMm-
POBaHUE 3MEeKTPOCTaTUMECKOro Nonsl, YToObl CHU3UTb BO3MOXKHOCTb 3arpsA3HEeHUs 3M1eKTpoCTaTUHECKN NMPUTS-
rMmBaemMbIMiA YacTULaMN.

HeBO3MOXHO OAHO3HAYHO FOBOPUTL O TOM, KOraa HeobXxoanmMo MCNONb30BaTb aHTUCTATUYECKYIO OEXK-
Oy, B 9TOM cliydae Heobxoanmo yduTtbiBaTb MHeHne ICP-koopauHatopa. Huke nepedmncneHbl akTopsl,
KOTOpble HeobXoAMMO YUYUTLIBATD:

- YYyBCTBUTENIbHOCTb KOMMOHEHTOB K 3MeKTpocTaTudecKomy paspdaay (0cobeHHO ecnn Moaenb 3aps-
XKEHHOro YCTpoOUCTBa UMeeT HUIKUL NOPOor);

- 3aTpaThbl N NOCNEACTBUSI NOBPEXAEHNSA KOMMNOHEHTOB B pe3ynbTaTe 3MekKTpoCcTaTUYECKOro paspaaa;

- HaOeXHOCTb N3aernna U PbIHOK NPUMEHEHNS;

- TN obopyaoBaHUA U TEXHONOrMYECKNE NMPOLECCHI;

- TpeboBaHUA K YACTbIM NOMELLEHUSAM;

- KNUMAaT U YCIOBUS;

- KyNbTypy NpOU3BOACTBA.

TpyOHO OLEHUTb PUCK MNOBPEXAEHUN NPU NCNONB3OBaHUN ODBLIMHOW oaeXabl. IKCNepThl nonaratoT, YTo
PDUCK SNEKTPOCTaTUYECKOro paspsaaa BO3HMKAET Toraa, Korga YyBCTBUTENIbHOE K 3NEKTPOCTaTUYECKOMY pas-
paay mnsgenue noaBepraeTcsl BO3AEUCTBUIC BbICOKOrO HanpshkeHusi, dopMUpyemMoro BHeLHUMKU NONaMu
odexabl, U nocneayolemMy BO3geUCTBUIO MONS, BbI3BaHHOMo paspsiaom. Noatomy npu pabdbote ¢ 60nbLWNM
KONUYECTBOM YYBCTBUTENBbHBLIX K 3MEKTPOCTaTUYECKOMY paspsiay nsaenmi, UMeoLwmnx HU3KUA nopor Hanpsi-
XEeHUs1, HeobxoaMmMO HageBaTb aHTUCTATUYeCKyto, a He OoOblMHYH oaexay, kotopass dQopMuUpyeT
aNneKkTpocTaTndeckmne noss BbICOKOW HaNMpPsXXeHHOCTN.

Hanpumep, ecnn npon3BoacTBEHHOE NOMeELeHNe HaxoauTcs B TEMNSIOM Y BAXXHOM KnuMmaTte, rnpu 3ToM
onepaTtopbl XoAaT B pyTbOONKax, a u3genusa He ocobo UYyBCTBUTENMbHBI K 3MEKTpoCTaTUMEeCKOMY paspaay,
OonyckaeTcs HoOLEHWe HeaHTUCTaTu4YecKon ogexasl. Ho ecnn nponsBoacTBEHHOE NOMELLEHNE HAaXOAUTCH B
CYXOM KnnumaTte 1 onepaTopbl paboTaloT ¢ AOPOrMMM YYBCTBUTENbHBIMW K 31IEKTPOCTATUYECKOMY pa3psay
N3aennsiMun, K KOTopbIM NpeabsBASAOTCH BbICOKME TpeboBaHUA HAAEXKHOCTW, ogexaa AoMmKHa BblTb aHTUCTa-
TUYEeCKon, 0cobeHHO ecni obblvHasa ogexaa — ¢ ANMUMHHBIMU pyKkaBaMu, YTo cnocobeTByeT opMUPOBaAHULG
aneKkTpocTaTudeckux nonen. Tak Kak 6onbLWMHCTBO NPONU3BOACTBEHHBIX MOMELLEHNIN HAXOOATCA B MEHEEe KPpU-
TUYHBIX YCINOBUAX, HEOBXOANMO OCYLLECTBIIATL TEXHUYECKYIO OLEHKY CYLLECTBYOLLNX YCITOBUN,

4.7.7.2 Tunbl ogexabl, BbIOOp oaexabl

[Tpn BbIBOPE TUNa oaexabl HeobXoaAUMMO NPUHUMATL BO BHUMAHWNE YCITOBUSI M TEXHONOMMYECKNE NPO-
LeccChl.

CyYLLeCTBYIOT cneaytoline Tunbl oaexabi:

- OrpaHUYEeHHOro UCMonb3oBaHUA (0AHOpPAa30Bast);

- Tpebytouwasa obpaboTKK;

- pacceuBaroLllad cTaTudecknn sapsa;

- 3a3eMngemMas ¢ TOMKOW 3a3eMI1eHuns.

Opaexaa orpaHNYeHHOTro UCNONb30BaHUS — 3TO O4eX4a, 3alUTHbIE XapakTepUCTUKN KOTOPOMW yXyaLla-
IOTCH C TEYEHNEM BPEMEHU, OHa MOXET DObITb Kak 0gHOPAa30oBoNn, Tak M HeT. Oaexaa UCNoNb3yeTCH B TeYeHMe
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onpeaeneHHoOro BpeMeHu, a satemMm ytunmanpyetcd. [pn NOBTOPHOM NpUMEHeHUNn pekoMeHOyeTCHA ee KOH-
TPOMNb Ha NpeamMeT LenocTHocTU. Oaexaa Takoro Tina obblMHO UCMONb3YETCs B MOMELLUEHUNAX, rae NPUMEHS-
FOTCS KOH(POPMHbLIE MOKPLITUSA, N oaeXaa ObICTPO 3arpsA3HAETCA.

Opexaa, Tpebyowaa obpaboTkn, — 3TO oaexaa, Kotopas TpebyeT obpaboTkn BO BPEMS UMN NMOCHE
pouecca 4Ynctku. Opgexaa YyBCTBUTESNIbHA K BNa)XHOCTU. HaHocumoe unu godbasBnsiemMoe MNOBEPXHOCT-
HO-aKTUBHOE BeLLeCTBO ABNASTCA MMrpoCKOMMYHBIM 1 3aBUCUT OT BNaXXHOCTW BO3yXa, YTO BNMAET Ha 3aLluT-
Hble CBOUCTBA 04eXbl.

Opaexpga, paccenBarwollad cTaTUMECKU 3apsan, — 3TO o4eXda, KoTopas COXPaHAEeT CBOWU 3alUUTHbIE
XapaktepucTtmkm nocne 50 nnu 6onee ctMpok (B npadvevHon). Takasi ogexaa LWbeTcHd U3 TKaHW ¢ 4obaBNeHUneEM
NPOBOASILLNX BONOKOH, 0DpasyloLnX 3aMKHYThIA KOHTYP.

[na anekTpruveckn sasemMnaeMmon ogexabl MakcumManbHoe CONnpoTUBNEHME MexXay Nobon TOUKOW OO eX-
bl M TOYKON 3a3eMNeHns oaexabl AOMKHO cocTarnaTb MeHee 1-10° Om. Takas oaexaa 0bbl4HO UMeeT yKa-
3aHHYIO TOUKY 3a3eMIeEHUS], KOTopas MO3BONAET 3a3eMIATb BCe YacTu oaeXabl Yepes O4HO ToOKonpoBoasilee
cpeaCcTBO 3a3eMNeHUs, HanpumMmep NPoBoa 3a3emMreHns. 3T1a 0COBEeHHOCTb NO3BOMAET NOCTOSIHHO KOHTPOSN-
POBAaTb 3a3eMleHne ogexabl BO BpeMsl HOLLUEeHUS.

YbeauTtech B TOM, UTO BCe YacTu oaexabl SIBASILOTCS NPOBOASALLMMA. 3aTeEM coeauHUTE oaeXay ¢ CUCTe-
MOW 3a3eMI1eHNS NONb30BaTENS TaKUM 0bpa3oM, YTODLI OH He BLICTYMan B KAYeCTBe NNaBakLero NpoBoaHN-
Ka. OTO MOXXHO BLINONTHUTL cneayoLwmm obpasom:

- 3a3eMIuUTe oaeXay C TENMOM Yepes aHTUCTaTUYeCKnin bpacneT, UCNOMb3yH NepexXoaHuK;

- 3a3eMuTe oaexay vYepes aHTUCTaTUYeCKnin BpacneTt HaNPsIMYIo C KOXXel 3a3eMIMEHHOro onepaTtopa;

- 3aseMnuTe ogexay vepes otaenbHbIM NPOoBoA 3a3eMNeHNsa, HanpAaAMy NPUKpenieHHbIN K ykasaHHOW
TOYKe 3a3eMeHns ogexabl.

Ecnun ogexga aABnsAeTcda YacTbio OCHOBHOMO KOHTYpa 3aseMneHua (MernoBeK coeauMHAeTCHa ¢ OAeXO0W,
KOTopaa coeguHeHa ¢ NPOoBOAOM 3a3eMNeHUs, NPUKpenneHHbIM K 3eMne), Torga MakCumanbHO A0NYyCTUMOE
CONPOTUBNEHNE MeXAy TeNoM YenoBeKa 1 3eMmnen, B cooTeeTcTBUN ¢ 5.3.2 [ OCT P 53734.5.1, cocTaBngdeT
3,5-107 Om.

AHTUCTaTUYecKad ogexaa OomkHa ogeBaTbCsl Takum obpasom, YTODbI n3bexaTb BO3JeNCTBUA 3apsiaoB
Ha O0DbIYHYIO odeXay nepcoHana.

Cnocob ncnbiTaHUa aNeKTpUYecKkoro conpoTueneHns oaexasl npusegeH B MOK 61340-4-9 [7]. Ecnu
oaexaa U3roToBneHa U3 MmaTepuanos, UCNONb3YIOLWNX CKPLIThIE NMPOBOAALLIME HUTU, HEOOXOAUMO BbINOMHUTL
NcnblTaHMe Ha cTekaHue 3apsaaa. Crnocodbl UCNbITAHUA Ha cTeKaHMe 3apsiga npmeegeHsl B MOK 61340-2-1 [2].

Obpasubl ogexabl NPOXoAsT 3KCNepTU3y B NabopaTopHbIX YCNOBUAX C KOHTPOMNEM BIaXXHOCTU, TEMME-
paTypbl U UCMIbITATENMbHOIO HanpsKeHUd. McnbiTaHne conpoTUBNEHUA UNMN YObIBaHUA 3apsaa BhINOMHSAET-
CH Ha:

- obpasue TKaHu;

- TOTOBOU oaexae.

TecTupyeMblie MaTepumansl MOXHO pasaennTb Ha ABe rpynnbl. MaTepuansl, NpuHagneXxalime K nepsou
rpynne, MOXXHO UCMbITLIBATL cpa3y; MaTepuanbl BTOPOW rpynnbl cHavana AoKHbI NMPOUTU OYUCTKY B COOTBET-
CTBUMA C peKoMeHOauUsiIMWU W3roTOBUTENs, 4YToObl cMogenupoBaTbh ANUTENbHOE WCMONb30OBaAHUE TKaHWU
(Hanpumep, YNCTKY He MeHee 50 pa3s), a 3aTemM nabopaTopHoe UCNbITaHUE.

PekomeHayeTcsl nepnoanveckm NpoBepsTbL o4eXay Ha COOTBETCTBME cneundpmnkaumn. 3To MOXKET ObITb
Kak BbIDOpOYHasa nNpoBepka COTPYOAHMKOB MpU NPOBEPKE Ha COOTBETCTBUE, TaK U NPOBEpKa NMocne Kaxaoro
LKA O4YUCTKN.

4.7.7.3 YXoa N YUCTKa

3HOLEeHHasa nnu noBpexageHHas ogexga Ao/mKkHa ObiTb 3aMeHeHa U OTPeMOHTUPOBaHa Takum obpa-
30M, KOTOPbIA Mo3BONdeT obecnevnTb SNeKTpUYecKyro LUenocTHOCTL WBRoB. [locne peMoHTa Heobxoanmo
NPOBOAUTL Nepuognyeckyto NpoBepKy oaexabl, Kak onnmcaHo Bhille.

BaxHo, UTODLI oaexaa cTupanacb B COOTBETCTBUM C yKasaHUAMKN NPOU3BOAUTENS Ha 3TUKeTKe. Ecnu
Mcnonb3yetca odexaa, Tpebywwass obpabdboTkn, KavyecTBO 06paboTkm npoBepsieTcsl ¢ NOMOLLbIO
SNEeKTPUYeCcKoro TecTa.

Ecnun cTnpka ogexgbl OCYLECTBNASAETCH B AOMALLHUX YCNOBUSIX, BaXXKHO cobntogaTh yKasaHs NpousBo-
anTend Ha atukeTke. [Nepea ncnonb3oBaHMem HeodXoaUMo NU3MEPUTL CONPOTUBNEHNUE OT TOYKU A0 TOYKU U OT
pyKaBa Ao pykasa B cooTBeTCTBUN ¢ MOK 61340-4-9 [7] unn namepuTtb cTtekaHue 3apsaa B COOTBETCTBUM C
MO3K 61340-2-1 [2].

[TonnadorpHbIE BONMOKHA HE TMIPOCKOMUYHBI, U BMAXKHOCTb MOXET YCUNMBATbL coeaUHEeHe NpoBoaALLInNX
BOJIOKOH, KOTOpPbIE BMNMIETEeHbl B pelleTyaTyo CTPYKTYPY TKaHW ANs nolnBa aHTUCTaTUYeCcKou oaexabl. [po-
BOOALLAA pelueTka sBNAeTc MexaHu3aMoMm, obecneymBaroliMM HageXHoe 3a3eMieHne UM cnocobHOCTb
obecrneynmBaTb cTekaHUe 3apsiga. PekomeHOyeTcsl UCMbITbIBATL 3KCMNyaTaUUOHHbIE XapaKTepUCTUKK

34



[OCT P 53734.5.2—2009

aHTuctatudeckon ogexabl (MIOK 61340-4-9 [7] unn MOK 61340-2-1[2]) B pas3nuMuHbIX AuanasoHax
TeMnepaTypbl U BNaXXHOCTU, NPU KOTOPLIX ogeXxaa MoXeT UCNoNb30BaTbCA.

TemMnepaTypa 1 BNa)XXHOCTb BNUAET Ha NPOBOASALLME XapakTepUCTUKN ogexabl, coaepKallen XNonok,
KOTOPLIA NO CBOEU NpUpoae ABNAETCS TMrpockonmMyHbiM. Heobxoanumo y4nTbiBaTh, UTO BONIOKHA XJTOMKa MOTYT
BbiNagaTb U3 TKaHU U BbI3blBaTb PUCK 3arpa3HeHUs.

4.7.7.4 Opyrue Bonpochbl

Ybeagntecb B TOM, YTO HOLIEHWE aHTUCTATUYECKON oaexabl bezonacHo AN nepcoHana, ecnun CyLecT-
BYeT PUCK BLICOKOIC HanpsXXeHus.

Heobxoanmo TwaTtenbHO NonockaTh o4exay nocne CTUpPKKU, UToObI YCTPaHUTL OTNOXEHNUE XUMUYECKUX
BELLIECTB Ha TOKONPOBOAALLMX BONMOKHAX, T.K. 3TO OHM MOTyT obnagaTb ANSNEKTPUYECKUMU CBONCTBAMMN.

4.7.8 CUcTeMbl XpaHeHUA

CuUcTemMbl XpaHeHUa npegHasHadeHbl ANa XpaHeHUa nsgenui n matepuanos. CylecTBYIOT CUCTEMBI
XpaHeHNa pasnnYHbIX TUNOB U KOHUrypauun, ogHako angd sagad, onmcbliBaeMblX AaHHBIM CTaHAaPTOM, PEKO-
MeHAOBaHbl ABA OCHOBHLIX TUNA.

4.7.8.1 lNMonkun ana xpaHeHuUs

[1onKKM ons XpaHeHUda ABNSATCA YacTblo aHTUCTaTUYeckoro ctona. OHM npegHasHaveHbl AN XpaHeHUS
YyBCTBUTENBHBLIX K DCP 1n3genun (B ynakoBke 1 6€3), AOKYMeHTauun, UHCTPYMEHTOB, NMpUHTEPa N U3MEpPU-
TenbHOro obopyaoBaHUs, Hanpumep ocumnnorpadgos. Ecnu nonkm ncnonb3yroTca AN XpaHeHUs YyBCTBU-
TeNbHBLIX K 3NeKTpocTaTUYEeCKOMY paspsay usgenun 0es3 ynakoBKU, MOBEPXHOCTb MOMOK AO0MMKHa ObITb
3aseMieHa, a HeHY>XXHble UCTOUYHUKN POPMUPOBAHUA CTaTUYECKOro aNneKTpuiecTsa yaaneHsol.

Ecnu nonkn npeaHasHaveHbl TONbKO ANd XpaHeHUs YyBCTBUTENbHLIX K OCP nsgenun B 3allMTHOU yna-
KOBKe, MOMNKN MOTYT ObITb HE aHTUCTaTUYECKUMMN.

MHorne npeanpusiTUS cTanknBarTcs ¢ NpobnemMon HeobXoAMMOCTN 3aMEHbl CUCTEM XPaHEHUS Ha KaX-
OOM TexXHOoMnormyeckom aTtane, NO3TOMY OHU pasMellarT aHTUcTaTU4eckme cTennaXu B O4AHOM MecTe, a
HeaHTUCTaTUYECKNE CTENMMNAaXN — B APYroM. DTO MOXKET NMPUBECTU K TOMY, YTO COTPYAHUKA OLUMOOYHO MOTYT
MOMECTUTb YyBCTBUTENbHBLIE K QCP nsgennsa Ha HezazemMneHHsbIx nonkax. OgHMm 13 cnocoboB peLleHUs npo-
bnembl siBNgeTcd 0bpaboTka BCcex cTennaxem oauHakoBbIM 0DpPa3cM, TO €CTb OHWU NMDO UMEDT aHTU-
cTaTu4eckoe NokpbiTUE N 3a3emMneHune, nNMdo Her.

Ecnun 370 HeyaobHO, pekoMeHAOyeTCHA NOMELLaTbh Ha cTenna)Xu cneunansHbele 00603Ha4YeHus,

[1TpunmeyaHune—llogpazymeBaeTcsi, UTO NONKK 6e3 06o3Ha4YeHUn SBNSAIOTCH aHTUCTATUYECKUMM.

4.7.8.2 Ctennaxu B 30HaX XpaHeHUd (CKknapg, 30Ha KOMNMeKTauum u T.n.)

Ko BTOpOMY TUMNY OTHOCATCH MHOTOYPOBHEBBLIE DMOKU XPaHEeHUS, LUMPOKO UCNOoNb3yeMble Ha pabpukax,
KOTOpble MOHTUPYIOTCA B NON UK B CTON U NpedHa3HaveHbl AN XpaHeHna aetanen Ha cknagax Unm B 3oHax
KoMmnnektauunn. PelneHne o HeobXoaMMOCTU 3a3eMIEHNsS 3TUX CTeNnaXewn peluaeT nonb3oBaTesib nochne
OTBeTa Ha cregyloLwime Bonpochl:

- XpaHATCA NN He3alMLeHHbIe YyBCTBUTENLHLIE K OCP nsgenusa B6nmM3n HevyBCTBUTENBbHBLIX K QCP
n3genuun, oTrpy>XeHHbIX B POpMUpYIoLLIEN cTaTUYecKkoe 3NTIeKTPUYECTBO YNaKOBKe;

- KaK OCYLLECTBISIETCS TPAHCNOPTUPOBKA N3genni B npegenax padboven 30HbI;

- NepemellaeTcs N U3genue B ynakoBke K aHTUCTAaTUYECKOMY pabodvemy CTony, rae Keannduumpo-
BaHHble 3a3eMNeHHbIe onepaTopbl ero MOHTUPYIOT;

- yaansietcs nu opurMHanbHas ynakoBKa ¢ U3genuid Ha ctennaxax, BbINONHATCA N COOTBETCTBYIHO-
LLIe UHCTPYKLUK MO UX 3aLUuUTe.

[Tocne Toro, Kak cTpaTernsi BelbpaHa, UCNbITaHWE CUCTEM XpaHEHUA AOIMKHO BKNHOYATLCA B NporpaMmmy
ayauTa. [1pn npoBepoUvHbIX n3MepeHusax cornacHo M3K 61340-2-3 [3] HeobxoaUMO N3MepPSATb CONPOTUBIIE-
HUe OTHOCUTENBHO 3eMIU U COMPOTUBNEHUE OT TOYKU A0 TOUKN.

4.7.9 TpaHcnopTUpPOBOYHOE 0OOpyAOBaHUue

TpaHcnopTUPOBOUHOE 0DOPYAOBAHKME, KaK crneayeT U3 Ha3BaHUs, — 370 00OpyaoBaHKUE ANS TPAHCMNOoP-
TUPOBKA U3OENMUN OT OAHOI0 TEXHONONMYecKoro atana K gpyromy. 9T0, Hanpumep, TPaHCMOPTUPOBOYHbIE
TeNEeXKN, CTOUKU 1 nNogKaTHble cTonbl. ECcnu TpaHcnopTupoBoYHOE 000pya0OBaHNUE UCMONb3YETCs AN TPaHC-
MOPTUPOBKN YYBCTBUTENbHBLIX K 3MeKTpocTaTUdeckoMy paspsaay Uusgenmn, oHo AoJMKHO MMeTb BO3MOXHOCTb
3a3eMIEHNSA NPY NOrpy3Ke 1N BeIrpyske. Ecnm TpaHCcnopTUpoBOYHOE 0DOpyaoBaHNE He 3a3eMIMEHO (Hanpu-
Mep, HaxoOuTCHa BHe 3allUMLLeHHbIX 30H), NepcoHaln He A0JKeH NpukacaTbCda K U3gennam, TONbKO ecrni nsae-
Nnnsa, TpaHCNoOpPTUPOBOUHOE 0DOpyaOBaHME N NepCcoHan He coedUHEHbl Mexay cobon.

TpaHcnopTUpoBOoUHOE 0bOpyaoBaHME MOXKET ObiTb 3a3eM/eHO HenocpeaCTBEHHO Yepeld HanosbHoe
MOKPbITUE NOCPEACTBOM LIEN, TOKONPOBOASALMUX Komnec, kabens unu wapHupa. Ecnm TpaHCcnopTUPOBOYHOE
obopyaoBaHUE 3a3eMNSETCS Yepes HanoNbHOE NOKPLITUE, HEODOXOAUMMO YOeaUTLCS, YTO CYLLIECTBYET 3a3EM-
NeHne OT NOBEPXHOCTU (rae XpaHATCAa He3allMWeHHbIe U3OeNns) K 3emMne, He3aBUMCUMO OT BbIBpaHHOIo Cno-
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coba 3azemneHus. NpenmyllecTBOM SBNSIETCHA TOT PaKT, UTO COeAMHEHME C 3EeMIMEN MOCTOSIHHO U, KakK
npaBuno, He TpebyeT BMellaTenscTBa onepartopa. OgHUM U3 HEeOOCTaTKOB SABMAETCH TO, UTO 3a3eMIleHmne
MOXET ObITb yTpayeHO, eclnM OTCYTCTBYET KOHTAKT C HanoNbHbIM MOKpbITUEM. [bINb U rpsaAsb (Hanpumep,
MOBEPXHOCTb, rAe nexaT YyBCTBUTENbHLIE K 3NEKTpoCTaTUMECKOMY paspsay nsgenus, non n/unm mexaHmsm
3a3eMneHnsa) MOryT MNPUBECTU K MoTepe 3fiekTpudeckoro coeguHeHua mexagy YHYoOCP-koMnoHeHTamMu W
3eMIen.

Ecnun B nporpammy OCP-ynpaBneHna He BKMNOYEHbl aHTUCTAaTUYECKME HaNoNbHbIEe MOKPLITUA, TpaHC-
NOPTUPOBOUYHOE 0DOpyaoBaHNE MOXET 3P PEKTUBHO NCNONBb3OBATLCS AN TPaHCNOPTUPOBKKU HIOCP-KoMNo-
HeHTOB. [lpn 3TOM OHO AOMMKHO 3a3eMNnATbCA MOCpPeacTBOM NpoBoAa, NoAcoedMHEeHHOro K cucteme
3a3eMJieHns nepea norpyskon U BbIrpyskon nsgenus. TpaHCcnopTUpOBOUHOEe 0DopyaoBaHMe AOMKHO 3a3eM-
NATbCA B COOTBETCTBUU C yKasaHUAMK, NpuUBedeHHbIMU B rnaese, NOCBALWEHHOW 3a3eMITeHUIO0.

B 0b60oux BblLLEONUCaHHLIX CNyYasiX PEKOMeHAyeTCH BKNoYaTh BCe YacTu TPAHCNOPTUPOBOYHOTC 0DOPY-
OoBaHUA B nporpammy nepuogundecknx nposepok. CornacHo OCT P 53734.5.1 conpoTuBneHue, UsmepeH-
HOe MeXay NOBEPXHOCTb 0bopyaoBaHUA M 3eMNen AOMKHO OblTb MeHblue 1,0-10° Om. Ncnonbayute
MeToabl 1 0bopyaoBaHue, ykaszaHHble B MOK 61340-2-3 [3] Anga namepeHusa conpoTUBNEHUS.

4.8 YnakoBKa 3NneKTPOHHbIX U3genun Ana TPaHCNOPTUPOBKU U XPaHEHUS

4.8.1 BBegeHue n 3agauvun

OTOT noapasgen nocesileH TunamM ynakoBkM U ee xapakrtepuctukam. SCP-ynakoBka obecneuvmBaeT
sawnty HoCP-KOMNOHEHTOB BO BpeMd XpaHeHUd, TPaHCNMOPTUPOBKN N TeXHOIorM4eckoro npouecca. CrtaH-
O0apT He paccMaTpuBaeT BTOPUYHYIO UMM BHELIHIOW YNaKOBKY, eClniM TONbKO OoHa He BbINONHAEeT PYHKUUIo
3awmTbl oT ICP. B 3neKTpOHHOM NPOMBILLUIIEHHOCTU CYLLeCcTBYeT MHOXECTBO U3AeNMn 1 MaTepunanoB, KOTO-
pble HeobXxoaMMo ynakoBbiBaTb. LaHHBIA pasgen no3BONdAeT YuTaTento nydwle pasobpaTtbcsli B BOMpocax
JCP-ynakoBK1. XOTS OCHOBHOE BHUMaHUe yaenseTcd 3NeKTpUYeCcKUM XapakTepucTmkam, B cTaHadapTe pac-
CMaTpPUBalOTCH TakKe N U3nveckne CBOUCTBA.

4.8.2 Bugbl ynakoBKU

4.8.2.1 TokonpoBogdlwiana ynakoBKa

TokonpoBoaallas ynakoBka COCTOUT U3 HECKONbKUX KOMMOHEHTOB, B KA4YeCTBE OCHOBLI MOXET UCMOMb-
30BaTbCs NONUMepHbIN MaTepuan. JobaBkM K OCHOBHOMY UMK NONMMEpHOMY mMaTepuany obecnednBatoT
0O BbEMHYI0 NPOBOAMMOCTbL MaTepuana. CneunansHaga obpaboTka U NOKPLITUE AeNatoT NOBEPXHOCTL YNaKOB-
K TokonpoBogsuwen. MHorga ans npounssoacTea TOKONPOBOAALLMX MaTepuanoB UCnonb3yeTcs gonbra.

4.8.2.2 JkpaHupywLwan (3neKTpoctaTuieckas) ynakoBka

JKpaHUpyoLWas yrnakoBka, U3roToBMEHHAA U3 TOHKMX TOKOMPOBOASILLMUX MaTepuanosB, CrnocobCTBYeET
paccenBaHUO UM CHUXKEHUIO SMEeKTPOoCTaTUYECKOro Nong BHYTPU yNakoBKW NoA BO3OeUCTBMEM BHELUHUX
3NEeKTpOoCTaTUYECKMX NOMNEN UM paspPsaoB Ha MOBEPXHOCTMN.

HekoTopble 3KkpaHUpyoLKe NakeThbl, UMeloLlne, Hanpumep, AManekTpudeckn BHYTPEHHUIN CINOU, TakkKe
MOTYT OrpaHU4MBaThb NMPOHUKHOBEHUE 3NEeKTPUUYECKOro Toka Yepes NoOBepXHOCTb BO BpeMs NPAMOro paspdaaa.
N3genua Takoro Tuna goimkHbl KnaccudnuumpoBaThCsa Kak MaTepuansl, akpaHupyowme paspsaasbl.

4.8.2.3 3apapopacceuBaloLllad ynakoBKa

3apsgopaccenBatollas ynakoBka obecneynBaeT paccemBaHmne 3apsga, a Takke CcnocobCTBYET CHMXKe-
HUIO 30HbI KOHLLEHTPAaL MK BbICOKUX 3apsiaoB, MO3BONSAS 3apsgam pacTekaTbesl No NOBEPXHOCTU. 3apsiaopac-
cenBaroLine matepuanbl He obsaA3aTensLHO ABNASATCA cnabo3apsikatoLWMMNCS.

4.8.2.4 Cnabo3zapsaxarLasaca ynakoBka

Cnabosapskatowmeca matepuarnsl — 3T0 MaTepuarnsbl, yCTOWYNBLIE K POPMUPOBaAHUIO TPUDOINEKTPU-
YecKkoro sapsaa, obpasytolerocs B pesynbraTte KOHTakTa ¢ Apyrumm matepuranamm. amepeHns NnOBEpXHOCT-
HOrO UMM OBBLEMHOro CONPOTUBMEHUS He Bcerga nMo3BOMSAT npeackasaTtb 39TO CBOWUCTBO.
Cnaboszapsikarlowmeca matepuansl He 0bsi3aTenbHO SABNSILOTCH paccemBarolMMM (XOTS MHOTE UMW SIBIISIHOT-
cd). B HacTosee BpeMda crnabosapsbkatolmecs Mmatepuansl He ykasbiBatoTca B ctaHgapTe FTOCT P 53734.5.1.
OaHako MX Takke HeobxoauMMo y4yuThbIiBaTb MNpK BblboOpe ynakoBovHOro martepuana. lNonbsoBaTtenn AomKHb!
onpeaendTb CTeneHb 3apaakm ynakoBOYHOro Matepuana B cpege KOHe4YHOro UCnonb3oBaHug.

4.8.2.5 UNzonartopbl

N3onaTopbl 0bnagaroT 04eHb BHICOKUAM COMPOTUBIIEHUEM, MO3TOMY OHU NMIMOXO NPOBOAAT TOK. B oblyem,
N3ONATOPLI MOTYT CUINBHO 3apsaA)XKaTbCsA NOCPEACTBOM KOHTaKTa ¢ ApyrmMmn Matepuanamu. OgHako paccesaHue
3apsiga vyepes 3aseMieHne nNponucxoanT oveHb 4onro (HeCKoNbKo YacoB UKW Hedernb, B 3aBUCUMOCTU OT OKPY-
Xarwmx ycnosun). NostomMy nM3onsLUMOHHbLIE MaTepuarnbl HEMNb3s UCNONb30BaTh BOMU3N YYBCTBUTENbHbIX K
ICP unsgenun.
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4.8.3 Bbl6op ynakoBKW

Kak npaBUnbHO BeIOpaTh ynakoBKy? OrpoOMHOE KONMMYECTBO CYLLECTBYIOLLIMX TUMNOB YNAKOBKM YacTo NpU-
BOAOSIT B 3aMeLlaTeNbCTBO He pasdbupatomxcst B Hel notpedutenen. OTBeT Ha Bonpoc: «B Kakyto ynakoBKy
(TOKOpacceunBaroLWyo U 3KPaHUPYIOLWYO) NMOMECTUTb M3denne npu TPpaHCNoOpTUPOBKE?» — 3aBUCUT OT
YPOBHA 4YyBCTBUTENLHOCTU mnsgenua K OCP, a Takke npegnonaraemMblX UCTOYHUKOB OMacHOCTU B cpede
NPUMEHEHUS.

OcHoBHasa dyHKUMA SCP-ynakoBkM — 3TO 0becneynTb 3anac Mexay YPOBHeM YyBCTBUTENIbHOCTU
nsgenusa K 9CP 1 ypoBHeM onacHOCTU B cpede NnpumeHeHuda. Hanpumep, ecnu nsgenve nmeeT YyBCTBUTEIb-
HocTe MUT 100 B, a onepartopsbl, KOTopble byayT obpalaTtbCca ¢ yrnakoBKOW, Kak U3BECTHO, MMEKOT Ha CBOUX
Tenax makcmmym 1000 B, Heobxoammo BblOpaTbh TaKyto YNaKoBKY, KOTOpPasd CMOXKET KOMMEHCUPOBAaThL pas-
HOCTb MeXay YYBCTBUTENbHOCTbLIO n3genusa K 9CP 1 cpeaon npuMeHeHus.

[Tpn BLIDOPE yNakoBKU peKoOMeHAOYETCH BbINOMHUTL crneayrolme waru:

a) onpenenutb YyBCTBUTENBbHOCTb U3OENUS;

0) onpeaenuTb cpeay NPUMEHEHUs1 U3Oenna B yrakoBKe;

B) onpegennTb TUN yNakoBKU (HAanpuUmep, MHOTOKpaTHOro, 04HOPa3oBOro UCNobL30oBaHUA U T.M.);

r) BblOpaTb yNakoBKY:;

O) paspaboTaTb CUCTEeMY YNakoBKM Ha Base gaHHbIX, NONTyYeHHbIX B NyHKTax a) — T);

e) UCNbITaTb YNakoBKY Ha 3P PeKTUBHOCTE.

4.8.3.1 AHanus YyBCTBUTENbHOCTU U3genuaA

CyllecTByeT HECKOMbKO MeTOA0B OLEHKN YYBCTBUTENNbHOCTU N3AENNN K 3NeKTpoCcTaTUYeCKOMY paspsi-
ay. [ naBHbIM MeTog ocHoBaH Ha MYT, B koTopoUu paspsag npuknaaeiBaeTca noovepegHo vyepes RC-Uenb Ko
BCEM BbIBOAaM UMM padbemMam UCNLITYEMOro ycTponcTea. [ocne kaxaoro paspsaga ocyLecTBNAeTCAa 3amMep
napameTpoB. YPOBEHb, MPWU KOTOPOM WUCMbITYEMOE YCTPOUCTBO TepseT Kakou-nndo dyHKUMOHaNbHLIN
napameTp, onpeaensaeT Nopor YyBCTBUTENLHOCTU U3aenuna. Kputndeckne ypoBHMU O0TKasa MOTYT ObITb yKasa-
Hbl B cneundgpukaunn. MHgpopmaumna o YyBCTBUTENBHOCTU U3OENUA K 3NEKTPOCTAaTUYECKOMY paspany MOXeT
ObITb NoNy4YeHa OT U3rOTOBUTENS, NMPU BbIMOMHEHNU 3aBOACKUX U3MEPEHUA UM N3YHEeHUN ONYyDBNNUKOBaHHbIX
OAaHHbIX 0 YYBCTBUTENIBHOCTU U3OENNN K SNEKTpoCTaTUIECKoOMY paspsaay.

4.8.3.2 AHanus cpegbl NpUMeHeHUA

[ns1 npaBUNbHOrO BbIOOPa yNakoBKM HEODX0AMMO onpeaennTb cpeay TPaHCNOPTUPOBKA U NPUMEHEHUS
n3genua.

[Tpn 3TOM HEODXOAMMO YCTAHOBUTL CrieayioLlee:;

a) cpeay npUMeHeHUa nsgenung:

1) 3aWMLLEHHbIA OT CTaTUYECKOro 3NeKTpudecTBa y4acToKk;
2) HeKOoHTponupyemylto cpeay (Mexay sallueHHbIMU OT CTaTUYECKOro 31eKTpnYecTBa ydacTKkamMin);

O0) nnaHupyeTcs N nepeceyvyeHUe U3genmem HauMoHanbHbIX rpaHnL;:

1) nNpn nepecevyeHnn HauMOHaNbHLIX rpaHul, byaeT nu nsgenue ocMaTpmBaTbCHa He3azeMNeHHbIM
nepcoHanomM TaMOXXHMU;

B) NnaHUpyeTcda N nepesoska nsgenma B cneunansHOM rpy3oBUKE:!

1) nepeBoO3Ka n3genna ogHOM KOMNaHUN;
2) nepeBo3ka cOOPHOro rpysa;

r) NnaHUpyeTcd N BO BpeMdA NepeBO3KU pasrpyska Unm norpyska nsgenusa (Hanpumep, U3 rpysoBuka B
camMoneT 1 T.NM.);

n) KTo byaeTt npMHMMaTb U3genus npu gocTaBke:

1) nepcoHan, oby4eHHbIN paboTe ¢ YyBCTBUTENBHBIMU K QCP Uaaenmsamu;
2) Heoby4veHHbIN nepcoHan (COTPYAHMKA TaMOXHN, ANCTPUDLIOTOPDI);

e) onacHocTb OCP npu TpaHCNOpPTUPOBKE;

X) napameTpbl cpeabl NPpUMeHeHUs:

1) TemnepaTypHbIN AManasoH (MMHUMaNbHaa/MakcumMmarnbHaga TemnepaTtypa);
2) AnanasoH BNaXHOCTU (YPOBEHb BaXXHOCTU, BOSMOXHbI JT1 0CaKu).

BbicoKasl BMaXXHOCTb, KAK U3BECTHO, He TONbKO BbI3bIBAET KOPPO3UID, HO U CTAHOBUTCHA NMPUYUHON MHOTO-
YMUCMEHHbIX NpobnemM Ansa 3NeKTPOHHLIX nsgenu. Npobnembl Nankyu XOpoLWO N3BECTHLI U ONKCaHbI B AOKY-
MeHTax. [oaToMy HeobXoaNUMO XpaHUTL U3AeNnsa B 3alMTHOW YNakoBKe, MPOHMULLAEMOCTb MO BOASAHOMY Napy
(WVTR) gomkHa coctasnats meHee 0,02 /645 cm? 3a 24 u.

XOTH cneunanmsnpoBaHHble MaTepuanbl U KOHCTPYKUMU NMO3BOMNAKOT KOHTPONMMPOBATL TeMnepaTtypy
BHYTPW YNAKOBKW, NPW TPAHCNOPTUPOBKE 3MEKTPOHHBIX M34eNMn HeoDX0AMMO YYUTbIBATb BO3SMOXHOE BO3-
OEeUCTBME TeMnepaTypbl. ITO OCODEHHO Ba)XXHO MPU BLICOKOW BNa)XXHOCTU. Ecnn TemnepaTypa BapbUpyeTCcs
BOKPYI TOUKN 0BpasoBaHUA poChkl, BO3MOXHO obpasoBaHue KoHaeHcaTa. B aToM cnydae ynakoska nmbo gon-
)KHa cogepKaTb OCyLlunTenb, NMBO BO BpeEMSA repMeTmnsatm Heobxoammo BblkadaTb M3 Hee BO3OyX.
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4.8.3.3 Bblbop onTMManbHOU YNaKOBKU COrnacHo NPUMEHEHUIo

Ha pbiHKe CcyLlecTBYeT OrpOMHOE KONMMYECTBO YNaKoBOK ANS TPAHCMNOPTUPOBKM 3MEKTPOHHBLIX N34eNUN.
Ona vyBcTBUTENBHBLIX K QCP 13genun HeobxoanMmo MCnonb3oBaTh cnabosapsXarowyoca NN paccenBato-
YO cTaTUYecKniA 3apaq ynakoBky. JONOMHUTENbHBIM NPEeUMyLLECTBOM chnabopaspsiKalolwencs ynakoBKn
ABNAETCA CHMKEHMe CTaTUYECKOro sapsiia Ha Mmatepuanax B ToOU cpede, rae oH MOXeT BO3AeNCTBOBaTb Ha
YyBCTBUTENbHbIE nsgenusa. Kpome Toro, MHOrMe KomnaHmm TpebytoT, YToDbl yNnakoBKa 3alluilana cogepXu-
MOe€ OT NPSIMOro paspsiga Mnm Bo3AenNCTBUSA anekTpudecknx nonen. CywecTByet MHOMo ynakoBok, obecneymn-
BAlOLLIMX BCE TPU YCINOBUA: Cnabbin paspsia, 3aluTy oT paspsaaa 1 nogasneHne snekTpudecknx nonen.

B AaHHOM noAnyHKTe npuBedeHo onmcaHue HeKOTOPbIX MPOoU3BOAUMLIX TUMOB YNAKOBOK. OTOT nepe-
YeHb He ABNAeTCs BCeOOBLEMMIOLWMM, HO AAET CChINIKY Ha OCHOBHLIE KaTEropuu.

B HekoTOopbIX crnyvasix TpebyeTcd Bo3BpaLlaTh YNakoBKY NPOU3BOAUTENIO ANSI MOBTOPHOMO UCMOMNb30Ba-
HUAS, HANpPUMep 3annMpaemble KOHTENHEPLI, KOPODKN 1 ApYyrue XecTKne 1 NONyKeCTKMe KOHTenHepsbl. [1epBo-
HavanbHas CTOUMMOCTb TaKMX KOHTEWMHEPOB MOXET OblTb AOBOSIbHO BbICOKOWU. OgHaAKo NpuU UCMonNb3oBaHUA
COOTBETCTBYHOLLEN CUCTEMBI COOpa U NOBTOPHOW 0DPaboTKM CO BpEMEHEM KOHTENHEPbI OKA3bIBAKOTCHA HAUME-
Hee 3aTpaTHbLIM TUMNOM YMaKOBKM.

[TpnmeyaHwne—Illonb3oBarenn ynakoBKM MHOIMOpPa3oBOro MCNonb30BaHWUS AOMKHbI NPOAHANM3NPOBAaTb
obLme 3aTpaThl MO BbIMOTHEHUIO TAKOW NporpamMmmMbl. BoT npumepbl npegnonaraemblix 3aTpar:

- 3aTpartbl Ha obecnevyeHne paboyen cunbl Ana cobopa, COPTUPOBKM M NOATOTOBKWM MaTepuanoB Ans obpaTHou
TPaAHCMOPTUPOBKMU;
- 3aTpaTbl HA YNCTKY Nepes NOBTOPHbIM UCMONb30OBAHUEM;

- 3aTpartbl HA UCMbITaHME (HanpumMmep, NOBEPXHOCTHOE CONPOTUBNEHUE) Nepe NOBTOPHBbIM UCNONb30BAHUEM YNa-
KOBKM B MPOLIECCE;

- 3aTpaTbl Ha NepPEBO3KY.

MeLlKkK 1 nakeTbl TakkKe MOryT MHOTOKpaTHO UCNONb30BaTLCA, eCn UX (PYHKUMOHaNbHLIE KU 3KcnyaTa-
LWUOHHbIE XapaKkTepPUCTUKN NPOACIKAOT COOTBETCTBOBATL NepBOHaYanbHoOM cneumngukalmnn.

[lonb3oBaTenb MOXET NMPOBEPUThL, NOAXCANT N ynakoBKa AN NOBTOPHOrC UCNONb30BaHUA UM HET,
N3MEePUB, HAaNpUMep, anNekTpPonpoBOAHOCTL UMK Apyrue pmsndeckme CBOUCTBA YNakoBKU ONMUCbLIBAEMbBIMA B
OaHHOM pa3sfaene crnocobamu. IKpaHUPYOLLKME MELLIKU U KOHTEeMHEePLl MOTYT nonagaTh Nno 3Ty KaTeroputo 4o
TexX Nop, noka Mmetannnyeckn crnon coxpaHaeT CBOH LEeNOCTHOCTb U 3KpaHUpYoLWKME XapakTepPUCcTUKHA.

MHOIrMe Tunbl yNakoBKU NpedHasHa4veHbl AN 04HOPa30oBOro UCMonb3oBaHUA. XOTA nepBoHavalbHas
CTOUMOCTb OIHOPAa30BOW YNAaKOBKU MeHbLLIE CTOMMOCTU MHOTOPa3oBOW YNakoBKW, HEODXOAMMO NpoaHanm3un-
poBaTh OOLIME 3aTpaThl HA YNAaKOBKY NPUMEHUMO K NOCTaBIEHHOW 3a4ave.

PupmMbl NO Npoaaxe KOMMNbITEPHOro 000PYAOBAHUA, a TaKXKe NpoYme NnpeanpusiTust ONTOBON U PO3HNY-
HOW TOProBNM OCYLLECTBNAIT NpodaXKy MoaepPHU3NPOBaHHOW NPOAYKLUUN U 3anacHbIX YacTen. HageXXHOCTb U
ONUTENbHBIN CPOK CNYXKDObI 3TUX N30ENNA He BCcerga sIBNATCA onpeacnsaowMMmn Xxapakrepuctukamm, nosTo-
MY BHUMaHWE OoKyCcUpyeTcsl Ha NpUBReKaTebHON U 3CTETUYHON ynakoBKe. Ha ynakoBke 0ObIMHO yKa3aHbl
cnocobbl obpalleHust ¢ U3gennuem, a MHoraga n npeaynpeXxgeHne o ToM, YTo sgenune YyBcteutensHo K 9CP.

4.8.3.4 UcnbiTaHWe MaTepUuanoB YNaKOBKU

Cnocobbl UCMBbITAHUA 3aLlLUMTHBLIX XapaKTepUCTUK YNAKOBKW LLNPOKO W3BECTHbLI B MPOMBILLINEHHOCTH.
ONeKTpuyeckmMe CBOWUCTBA MNO3IBOMAKT onpeaenitb Tun matepuana. Cnocobbl UCMbITAHUA, yKasaHHble B
[OCT P 53734.5.1, no3BONAOT NONb30BaTENO KNaccndununpoBaTb MaTepian Kak anekTponpoBodHbIN, pac-
cCenBarwoLlnMN cTaTUYEeCKUA 3apsdad UM U30NAUMOHHBIA. Kak TONbKO MaTepuan KnaccupuuupoBaH, MOXHO
HaynHaTb NoADOoP YNakoBKMU.

4.8.3.5 NMopbop ynakoBKK

[Toabop ynakoBKM HEOOBXOANMMO OCYLLECTBIMATL C Y4ETOM YYBCTBUTENbHOCTU N3OENNA K 3NEKTpoCTaTU-
YecKoMy paspaay, obnactn nx NpUMeHeHUs, a Takke cnucka AOCTYMHbLIX MaTepUanos.

[Tpn BLIDOPE yNakoBKN HECOXOOAMMO YUNTBIBATb HUXKENEPEeUUCIEHHBIE NpaBMna:

- eCNnn ynakoBKa npeaHasHadeHa rmaBHbIM 0bpasoM Ansl TPaHCMOPTUPOBKM U3aenun Ha Y33, AoCTa-
TOYHO, YTODBLI YynakoBKa Oblfla N3 cnabosapsakarLleroca Mmatepuana, paccemBatollero ctaTmyecknin 3apaa;

- eCnu ynakoBKa nNpeaHasHavyeHa anga nsgenun, nepemMellaemMbelX Mexay Y39 (HEKOHTpoNUpyemMas cpe-
na), Heobxoanumo, YTobbI ynakoBka Obina U3 cnabosapsKalolerocsi aKpaHUpyoLWEro 3apsa matepuana;

- €CNun ynakoBKa npeaHasHaveHa Ang TpaHCnopTUPOBKU M3OENUA B HE3ALULLIEHHYIO cpealy, HeobXxoaun-
MO, UTODLI yrakoBKa Oblna 13 cnabosapsikaroLlerocsa akpaHUpyoLwero sapsa matepuana.

BaXXHO aHanM3npoBaTb CTOMMOCTbL YNakoBKN U obLmMe 3aTtpaTthl. BONbLWWHCTBO KOMMNAHUN-NPOU3BOAN-
Tenen 3NeKTPOHHBLIX U34enMMn rpynnupyoT CBOU U3Qenna No CTOMMOCTU U 3aTpaTaM. CyllecTByeT TeHAeHU NS
YMakoBbIBaTb MeHee Ooporne U UueHHble getann B MeHee AOPOrylo YNakoBKY. OTO KaXeTca NOrnYHbIM, HO
OONONHUTENbHBIE 3aTpaThbl Ha NogdepXaHne pasnuUuHbIX TUMOB YMNAaKoBKM U obecnevyeHne Kaxaoro tuna
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n3nenun onpeaeneHHon ynakoBkon yeenmumasaroT oblme 3atpaTthl. MIcnonb3oBaHMe MHOMOUYUCNIEHHBIX TUMOB
YNakoBKKU TpebyeT NpoBeAeHUA TWAaTEeNbHOro aHanmaa sarpart 1 NpuobINn.

UyBCTBUTENBHBLIE K BUDpAaLIUN N30eNnUs HY>XXAaloTCH B YNaKOBKe, KOTopas obecrneynBaeTt CMAr4YeHue nnm
CHUXXEeHUEe BO3OeUCTBUSA NMpu yaape. HaaeXXHOCTb ynakoBKU Urpaet donbLuyo ponb. TpaHCnopTUPOBOYUHLIN
KOHTEeWHEep NpoeKkTUpyeTCcHa TakMm obpas3oM, YToObl OH BbiAEpPXMBaN MakcumanbHoe pusndeckoe BO3OeU-
cTBUe. C TOUKN 3peHUA 3aLlMThl OT 3NEKTPOCTAaTUYECKOTO 3MIEKTPUYECTBA BHYTPEHHSA YacTb KOHTeHepa nnu
BHYTPEHHAS ynakoBKa Oo/KHa obecneumBaTtbh OCP-3awmty. OCHOBHOU KOHTEMHEP MOXET BKoYaTb UMK He
BKMHOYaTb 3MMEMEHTHI 3aLMThl OT 3NEeKTPOoCTaTUYECKOro 3apdaa.

[1pn BbIDOPE YNaKOBKN, KPOME 3MEKTPUYECKNX XapaKTEPUCTUK, HEODXOAMUMO YUNTBIBATb TAKUE XapaKTe-
PUCTUKN, KAK YNCTOTA, NEPEHOC XMMUNKATOB, COBMECTUMOCTbL C NilacTMaccaMun, CHUTbIBAHWE LUTPUX-Koaa, Npo-
3pa4YHOCTb, BO3MOXHOCTb NpOBeAeHUA UCMIbITaHUA, NPOYHOCTL U 3alluTa OT yaapa 1 sudpavuun.

4.8.3.6 UcnbiTaHue

NHoraa tTpebyeTcd aokasaTb, YTO U3aenue He byaeTt NOBpeXAeHO BO BPEMS TPAHCNOPTUPOBKA. B 9TOM
cllydae pekoMeHayeTcd NOABEPrHYTh yrNakoBaHHOE n3denne TakoMy BO3OeUCTBUID, KOTOPOE MOXET BO3HUK-
HYTb NPU TpaHCMOPTUPOBKe. BO3MOXHEIE UCMBITAHUA BKMHOYAKOT, HApAA4y ¢ ApYrMMun, cneayroline Bo3aen-
CTBUS:

- MoaenupoBaHUe BbICOKOBOMbLTHOMO paspsaga Ha BHELLIHEN CTOPOHe ynakoBkU. Popma curHana pasps-
0a N ypoBeHb HanpsiXeHUs1 3aatoTCA B COOTBETCTBUM C BOSMOXHBIM BO3AEUCTBUEM MNMPU TPaAHCMOPTUPOBKE;

- MoaenupoBaHue AOPOXHbLIX BUOpaLUUA. DTO UCNbITAHUE HEe TOMbKO NMOMOraeT rapaHTUpoBaTb, YTO
BUOpaLMK HEe OKaXKYT oTpuLaTensHoe pmsndeckoe BO3AEUCTBUE Ha U3JeNUe, a TaKXKe NPOoBEPUTb POPMUPO-
BaHMe paspgaga Mexay nsgenmem 1 yrnakoBKOW;

- UcNbITaHWUA Ha yaap. laHHbIN BUO UCNIbITAHWWA OOIMKEH rapaHTUPOBaTh, YTO YNakoBka obecnevmBaeT
ageKBaTHYIO MexXaHUYeCKyo 3alliTy yrnakoBaHHOIo nsagenug,;

- BO34deUCTBUe oKpyXatolen cpeabl (A0XAb, KpUTUYecKas TemnepaTtypa v BIaXXHOCTh).

PekomeHayeTcst ocMaTpMBaTh U BbINOMNHATL UCNbITAHUE, YTODLI rapaHTUPOBAaTb COOTBETCTBME (PYHKLMN-
OHanbHbIX NapamMeTpoB n3genus. lNepeg Ha4vYanomM UCNbITaHUA NONb30OBaTENb AOIMKEH COCTaBUThL KPUTEPUNA
COOTBETCTBUA/HECOOTBETCTBUA.

4.9 MapKkupoBkKa

CornacHo TpeboBaHuam NOCT P 53734.5.1 komnaHusa obsasaHa MapKnMpoBaTh YYBCTBUTESNbHLIE K BO3-
nenctemio ICP napgenusa n obopyaoBaHme B COOTBETCTBUN C TpeDOBaHUSIMU 3aKas4vmKka. ECnn MapKnpoBka He
ABNsIeTCA 06s13aTEeNbHBIM TPEDOBAHUEM, KOMMNAHUA CAMOCTOSTENIBHO ONpeaensieT ee HeobXoaAnMOCTb.

MapKknpoBKa ynakoBKU NO3BONSAET NpeaynpeXxaaTth NoNb3oBaTensd 0 TOM, UTO U3Jennd BHYTPU YNIaKOBKA
ABNAOTCS YYBCTBUTENBHBLIMU K QCP.

4.9.1 MapkupoBKa y3noB 1 obopyaoBaHua

MapKknpoBKa y3noB 1 0bopyaoBaHUa npeacrtaBnseT cobon cMMBONLI, NpUBeAeHHbIe HA PUCYHKe 12.
MapKkunpoBKa y3noB 1 060opyaoBaHMs OCYLLIECTBISIETCA B 3aBUCMMOCTU OT CBODOAHOINO MEcTa, a Takke ycno-
BU 3KCnnyaTauum, Takum obpasom, YToObl MapKUpOBKa He NPensiTCTBOBaNa akcnnyaTtauum nsgenns. Heko-
TOpble HaKNenkn coaepxat obo3HavYeHUs1 Hapsaay ¢ CMMBONaMU, NPUBEAEHHBIMU Ha pUCYHKe 12.

KenTtbin coH

PucyHok 12 — YyBcTBUTENBHAA K 3NEKTPOCTATUHECKOMY pa3psay aAetanb Uin y3ern

Cneaywowaa wmapkuposka: «BHUMAHWE! T1PUBOPbLI, YYBCTBUTEJIBHBIE K OSJIEKTPO-
CTATUHECKOMY PA3PALY, obpabaTtbiBaTb TOMbKO Ha 3alUWEHHbLIX OT CTaTUYeCcKoro anekTpudecTBa
paboumnx mectax» nnnu «BHUMAHUE! YyecTBUTENLHBLIE 3NEKTPOHHBLIE NPUDOPLI» — HAHOCUTCS B 3aBUCKU-
MOCTW OT ¢cBOOOAHOIO MecTa.
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PucyHok 13 — [lpnmep MapKnpoBKU YYBCTBUTENBbHbLIX K 3NEKTPOCTaTUYECKOMY pa3psay yCTPOUCTB

4.9.2 MapkupoBKa ynakoBKu

Ona mapKMpoBKU ynakoBKU (Hanpumep, MELUKOB, NakeToB, TPaHCNOPTUPOBOYHbLIX KOHTEUMHEPOB M T.NM.)
YyBCTBUTENbHBLIX K OCP geTanen unu ysnoe MOXeT MCNONb30BAaTLCA CUMBOI, NMpUBeAeHHbIN Ha pUCcyHke 12.
Ecnn anga ynakoBkn 4yBCTBUTENBHBEIX K QCP nsgennn ncnonb3yeTca HECKONbKO MaTepuranoB (Hanpumep,
obepToUvHas ynakoBka nnu ObICTpOpa3bEMHBIW NaKeT), MapKUPOBKa A0IMKHA HAaXoAUTbCA Ha 0b6enx cCTopoHax
YNaKoBKU, YTODLI OHa Oblfla XopoLlo BUaHa nepcoHany. MapkupoBka MoXeT cogepXaTb Kak CUMBOIbI, Tak W
crnoBa (CM. pUcyHoK 13).

Kpome Toro, pekomeHayetcs, YToObl ynakoBKa UMeNia MapKNpPOBKY, NPUBEAEHHYIO Ha pUcyHKe 14.

OCHOBHbIE€ PYHKLUWOHANbHbIE KOAbI:
- S — 3KpaHUpPOBaHWE CTAaTUYECKOro paspsaa;
- C — snekrpocrarnyeckas NnpoBOAUMOCTD;
- D — snekTpocrarndeckoe pacceMpaHue

PUCYHOK 14 — [lpnmep MapKNpoOBKU

4.9.3 lNpoyune BONpocbl MAPKNPOBKU

MapkupoBka MHorga HaHOCUTCHA U Ha gpyrue npeameThl, HanpuMep KOHTEUHePLl N YCTPOUCTBa AN
XpaHeHua. MapknpoBKa MOXKET HAHOCUTLCS Ha LWKadbl M KOHTEUHEPLI, CTeNnnaXxu 1n apyrue npegmeThl. Kom-
NaHWUA CaMOCTOATENLHO onpeaensieT 0bbeMbl MapKUPOBKUA 0DOPYAOBAHUA N YNAKOBKW, OHU OOIMKHbI ObITh
BKMOUeHbl B NnaH nporpammbl QCP-ynpasneHuns. Kpome Toro, B HEKOTOPLIX cornalleHusax obrosapmBaroTCH
TpeboBaHUA K MapKUPOBKe.

MapKupoBKa MOXET HAHOCUTBLCH TakKe Ha 3almwacwme o1 SCP maTtepuansl n obopyaosaHue. Komna-
HUASA OOIMKHA yOeauTbCHa B TOM, UTO Matepuansl, noanexalme MapKkUpoBKe, COOTBETCTBYIOT creuundunkauunu,
MNPOLUNU MPUEMKY U YOOBMNETBOPSAOT SKCNNyaTaunoHHbIM TpeboBaHUAM. MapKupoBKa NOCTynaroLnMX MaTepu-
anoB 1 0bopyaoBaHUS He BCerga 03HavaeT, UTO OHU YAOBMETBOPAOT TPeOOBaHMUSIM 3KCNyaTUPYIOLWEN opra-
HM3aLMKU. Ecnn mMapkupoBKa MaTepuanoB NMPUMeHAeTCa AN TEXHOMOrM4Yeckoro KOHTPONMA, MapKUpOBKa

OOIKHa ObITb TaKoW Xe, Kak Ha pucyHke 15. [lpyrne ctaHagapThl N0 UCNbITAHUAM MaTepuanoB TPebytoT, YToObI
MapKMpoBKa HaHocKNach rnepeg npUemMKon.

PUCYHOK 15 — MapknpoBka ynakoBKu
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[MpnnoxeHwve A
(obsizaTenbHOE)

MpuMep AOKYMEHTa KOHTPOSIA CTaTUYECKOro INIeKTpUyecTBa B COOTBETCTBUN
¢ FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007)

A.1 BBepneHwue

Llene QokymeHTa — O03HAaKOMUTL C  TEM, Kak AoimkHa Bbirmsagete nporpamma  ICP-ynpaeBneHusa no
[[OCT P 53734.5.1. B ocHOBE nNporpaMmmbl — cTaHgapTHas nporpamma KoOHTpons. B 6onblLUMHCTBE CNy4aeB B NporpamMmme
ynpaBneHns ncnonb3dyetca bonbwe snemeHtoB ICP-ynpaenenus. [lepcoHan AomkeH 3a3eMnsaTbCs MNocpeacTBOM
aHTUCTaTU4YecKux bpacnetoB. Paboune noBepxXHOCTU AOMXHbI ObITb 3a3eMIeHbl, YyBCTBUTENbHbIE K QCP ycTponcTea
OOTIHbI NOMeLWaTbCsl B METaANNU3NPOBaHHbIE 3KPpaHNPYIOLWME NAKETLI MPU NepemMelleHnn mexay ydactkamm. Paccmor-
pyM coaepxaHune gaHHon nporpammel, Hanpumep, ansa ACME Electronics Factory Ltd.

A.2 Lenb

Llenb — AOKYMEHTUPOBATL KIIOYEBLIE agMUHUCTPATUBHBLIE U TEXHUYECKNE TpeboBaHus nporpammbel QCP-ynpas-

nenuvs, npumeHsemon B ACME Electronics Factory Ltd. 3ta nporpamma beina paspabotaHa B COOTBETCTBUM C TpeboBa-
Huamn [OCT P 53734.5.1.

A.3 lMpwumeHeHKe

Obnactb NPUMEHEHUS — NMPOU3BOACTBEHHbIE MOMELLEHUA U NPOU3BOACTBEHHbIE NPOLECCHhI, CBA3aHHbIE C 0bpa-
DOTKOW HE3ALMULLEHHBIX YYBCTBUTENbBHbLIX K 3NEKTPOCTATUYECKOMY pa3psiay nagenvn.

A4 OTBeTCTBEHHOCTb

Komnanmna ACME Electronics Factory Limited HazHavaeT koopanHaTtopa, KOTOPbIN HECET OTBETCTBEHHOCTbL 3a AaH-
HbIW JOKYMEHT U BbINONHEHNE BCEX TPeDOBAHUN.

A.5 JlntepaTypa

OCT P 53734.5.1, npynoxenwue A.1
MOK 61340-2-3 [3]

A.6 OnpepeneHnn

Y4acToK, 3alIMLLIEHHbIN OT ANEeKTPOCTAaTNYECKOro anekTpuyecTBa (Y33) — y4acToK, B KOTOPOM MOTyT obpaba-
TbiIBATbCH YYBCTBUTENbHbIE K 3NEKTpoOcTaTUYeckomy paspsgy ycrpoucrtea (MOCP) ¢ yueTtom pucka noBpexageHun B
pe3ynbTarte 3NeKTPoCTaTUYECKOro paspsga unv nons.

A.7 MNnaH nporpammbl ACP-ynpaBneHns

[Tnan nporpammbl cooTBeTcTBYET TpeboBanmsm OCT P 53734.5.1. lNpuBeeHHbIE B AOKYMEHTE 3NEMEHTbI KOH-
Tponsa AOIMKHbI rapaHTupoBaTbh, YTO YyBCTBUTENBHbIE K QCP ycTponcTea, nogesepraroimecs BO34eUCTBUIO paspsgoB
100 B nnun Bbiwe B cooTBeTcTBUM ¢ MUYT, He ByayT nospexaenbl. [Mpegnonaraercs, 4to HOCP-KOMMOHEHTBI UMEIOT
YYBCTBUTENBHOCTL, paBHyto pa3psay 100 B vnu Beiwe. bonee 4yBCTBUTENBHLIE YCTPOUCTBA TPEDOYIOT AONONHUTENBHbIX
MEP KOHTPOMS.

B ocHoBe nporpammbl SCP-ynpaBneHusa QonXHbl nexartb cnegylowme npuHUmnbI:

- BCE€ MONnynpoBOAHNKOBbLIE 3NEKTPOHHbIE KOMIMOHEHTblI CHUTAKTCH YYBCTBUTEIIbHBIMW K 3MEKTPOCTATUYECKOMY
paspsay,

- nobon coTpyaHuk, obpabaTtbiBaowmn He3awmweHHble Y3 CP-KOMNOHEHTbI, AOIMXEH NPOUTU 0By4veHne 1 NpPoxo-
ONTb NOBTOPHOE OCBUAETENBCTBOBaAHME KaXable 24 mecsua;

- YOCP-KOMNOHEHTBI HEODXOAMMO nNepemMellatb ¢ OQHOro pabodvero Mecrta Ha Apyroe B MeTanm3anpoBaHHbIX
IKPaAHUPYIOLWMX NakeTax. TONbKO 3a3eMIEHHbIM NepcoHarn Ha 3alWUuWeHHbIX pabovmx cTonax uMmeeT npaso obpabartbl-
BaTb KOMIMOHEHTbI,

- BCe anemeHTbl ICP-ynpaBneHns gonxXHbl Nepnognyeckm NnpoBepsTbCs B COOTBETCTBMM C MITaHOM MNPOBEAEHUS
NPOBEPOK;

- HEe NPeacTaBnsAWMe BaXHOCTUN ANINEKTPUKM HEODX0ANMO yaaNsAaTh U3 3aWULLEHHOIO OT 3MEKTPOCTATUYECKOIO
paspsiga ydacTtka (Y33).

A.8 llnaH oby4eHuns

A.8.1 HavanbHbIN KypC 00y4YeHUA
Bce cotpyanukmn komnanmm ACME Electronics Factory Ltd. gornxHel npontn HavansHoe obydyeHne, npexae Yem
npuctynatb K pabote ¢ YH3CP-koMmnoHeHTamn.

Otpen nogrotoBkn kagpos ACME Electronics Factory Ltd. npoBoaut HavanbHbI Kypc 0bydveHus. [Mporpamma
BKITIOYAET OCHOBbI 3MEKTPOCTATUYECKOIO IMEKTPUYUECTBA, a TaKkke onucaHmne anemeHtToB ICP-ynpasneHns, npuMeHsie-
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MbiXx B ACME Electronics Factory Ltd. 1o okoH4YaHun Kypca kaxabiv COTPYAHWUK MULLET TECT, KOTOPLIN NMPOBEPSETCH
COTPYAHUKAMW OTAENA NOATOTOBKU KagpoB. TecT cuntaeTcs NponaeHHbIM, eCrnvm coTpyaHunk oteeTun Ha 80 % BONpoCoB.

Ecnu TecT nponaeH, 3anncb 0 TOM, YTO COTPYAHWK npowen obyvyeHne, BHOCUTCA B Ba3y AaHHbIX, KOTOPYIO BEAET
oTAen NoagroToOBKU KagpoB. Ecnn coTpyaHWK HE NPOoLWen TECT, TO €CTb OTBETUN MeHee Yem Ha 80 % BONpOCOB, OH NPOXO-
OWT OONONMHUTENBHOE 0byYeHne. YUTobbl nonyunTb ceptTndmukaTt, COTPYAHUK AOITKEH HANMUCATL TECT NOBTOPHO U OTBETUTL
Ha 80 % Bonpocos. Ecnn coTpyaHuK npoxoauTt ucneiTaHne, B 6asy gaHHbIX BHOCUTCS COOTBETCTBYIOLWAS 3anuck. Ecnn
COTPYAHWK N BO BTOPOU pa3s He oTBeYaeT Ha 80 % BONPOCOB, HAYanbHWK OTAENA KaAPOB NMPUHUMAET pPELUEHNE, MOXET NN
COTPYAHUK NpogonmxkaTte paboty B ACME.

A.8.2 MNepenoarotoBKa

Bce cotpyanmkm komnanmm ACME Electronics Factory Ltd., kotopble obpabarteiBatoT Y3CP-KOMNOHEHTBI, AOITKHb!
NPOXoanTb NEPENOAroTOBKY Kaxdble 24 mecsua. ExxemecayvyHo oTaen NoAroToBKU KaapoB COCTaBMNAET CNIUCOK COTPYAHW-
KOB, KOTOPbI€ AOIMKHbI MPONTU NEPENOATrOTOBKY B TeHeHne AByX mecsiueB. COTpyaHUKN, 3aHECEHHbIE B 3TOT CMUCOK, N UX
PYKOBOAUTENN AONMXHbI ObiThb YBEAOMIIEHLI 0 HEOBXOAMMOCTN MEPENOATOTOBKN U MNPUrnaleHbl HA COOTBETCTBYIOLLNE
3aHSATUSA, NPOBOAMMbIE OTAENOM NOAroTOBKU KaapoB. [10 OKoHYaHun nepenogroTOBKU COTPYAHUK OOMMKEH Hanucartb TECT
N OTBETUTL HE MeHee vYeM Ha 80 % BonpocoB. COOTBETCTBYIOLWME 3aNUCU BHOCATCA OTAENOM NOATOTOBKN KagpoB. Ecnu
COTPYAHUK HEe oTBETUI Ha 80 % BONPOCOB, OH AOIMKEH NPOUTU NOBTOPHOE 0By4YeHne, Kak 1 Npu HavarnbHOM 0DyYeHun.

Ecnv coTpyaHWK HEe NpyUBReKancsi K nepenoaroToBkKe B TeveHne 24 mecsiueB, OH HE JOIMKEeH gonyckaTbes K paboTte
10 TeX NMop, MoKa ycnewHo He NporngeT NepenoaroToBKY.

A.9 llnaH npoBepKn cCOOTBETCTBUA

[TnaH npoBepkn BbINONHEHUA nporpammbl ICP-ynpaeneHus, ydpexaeHHsin ACME Electronics Factory Ltd,. npw-
BeadeH B Tabnuvue A.1.

ICP-koopanHaTop 06s13aH onpeaenntb anemeHTbl SCP-ynpaBneHus, Tpebyowme nepnognHeckon npoBEPKM.
JCP-koopanHaTop TakKe HECET OTBETCTBEHHOCTL 3a pa3paboTKy cnocoboB NPOBEPKN N 0ByHeHNEe COTPYAHUKOB, BbIMNOJT-
HAIOLWWMX NPOBEPKY.

QCP-koopanHaTop gomxkeH ybeantbcs, YTO BCe ODHapY)XeHHblIE HECOOTBETCTBUS BbINM YCTPaHEHbI 40 OTNPAaBKU
eXXEeKBapTarnbHOro oT4eTa PyKOBOACTBY.

[TpumeyaHn e— Mertogbl NPoOBEPOYHBIX UCMBITAHUN MOXHO HAaNTU B pasaene A.10.

Tabnwua A1 — TpeboBanus K npoBepkam nporpammel ICP-ynpasneHus

INEMEHT TEXHUYECKOro
lpenen MeToauka ncnbiTaHUA YactoTa ucneitaHua | OTBETCTBEHHOE NUUo
KOHTPONSA
AHTUCTaATUYECKNE R<3,5-10" Om [OCT P 53734.5.1—2009 | ExXeaHeBHO Onepartop
bpacneTbl (CMCTEMHOE pa3gen A.1 (nepen
NCMbITAHNE) NCMoNb30BaHUEM )
Pabouyas noBepxHocTb | Rg' <3,5-10° Om | MOK 61340-2-3 [3] Kaxxable 3 mecsiua | QCP-koopanHaTop
CoeguHuTenbHas Touka | Rg') <1 Owm Paznen A.1 cneunanbHo- | Kaxable 3 mecsiua | OToen KayecTBa
aHTUCTaTU4YECKOro ro gokymeHta ACME
bpacneTa Electronics Factory Ltd.
CrtaTnyeckue <10 000 B/m Paznen A.Z2 cneunanbHo- | Kaxable 3 mecaua | OTaoen kadvectBa
reHepaTopbl ro gokymenHta ACME
Electronics Factory Ltd.
JKpaHupywme naketol | BuayanbHast BbIBOpPOYHBIN OCMOTP Kaxable 3 mecsiua | Otaen Kadvecrea
NPOBEPKA HA
npegmeT
NOBPEXAEHNI
1) Rg — conpoTuBreHune K 3aWmTHON 3eMre.

A10 TpeboBaHMA K Y33

B nporpamme 3CP-ynpaenenns komnannn ACME Electronics Factory Ltd. nog ywactkom Y33 noHumaeTcs pabo-
UYMW CTON, 0DOPYAOBAHHbLIM 3a3EMITEHHON PO3ETKON U UMEKLWNIN 3a3eMITEHHYIO pabouyo NoBEepPXHOCTb. Pabounn cton
NMMEET cneunanbHyld MapKUPOBKY, KOTOpas oO3Ha4vaeT, 4YTO CTON 3awuleH OT 3MEeKTPOCTaTUYEeCcKoro paspsga.
Hes3awmnweHHble YyBCTBUTENbHLIE K 3MNEKTPOCTATUYECKOMY paspsay wv3genusa AommkHbl obpabaTtbiBatbCsl TOMBKO
Ha 3a3eMNEHHOM 3aLlUNLWLEHHOM CTOME NepcoHanom, npowegwmm obyveHmne n nonyyumBlLMM COOTBETCTBYIOLWMA CEPTU-
douKar.

[ToceTutenu, a Takke Heoby4YeHHbIE COTPYAHMKN OOMKHbI HAXO0AUTLCA B MNPOU3BOACTBEHHOW 30HE TOJNTBKO B COMNPO-
BOXAEHUN COTPYOHMKOB, Npoweawmnx obyyeHne n nonyymBlUMX COOTBETCTBYIOWMW cepTudukart. [ocetutenn nnm He-
0by4YeHHbIE COTPYAHUKN HE OOIKHbI NPpUKacaTbCs K He3awmweHHbIM HOCP-komnoHeHTam.
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He npeacraBnsaowmne BaXXHOCTU ANSNEKTPUKM (KOTOPbIE HE TPebyoTes ANnsi NPpOu3BOACTBEHHOIO Npouecca), BKIo-
Yyas yNakoBKY, HE AOIMKHbI HAXO0AUTBLCS Ha 3aWULLEHHOM pabovem ctone. [pucytcTBue AU3NEKTPUKOB BO BPEMS MPOU3-
BOACTBEHHOIO npouecca g4onyckaeTcs TONbKO, €CnM U3MEPEHHOE anekTpocTatndeckoe none He npebiwaeT 10000 B/m
(cm. A.11.2). B npoTuBHOM cny4ae nx Heobxoammo ybupatb na paboden 3oHbl, rage obpabartbiBatotcss Y3 CP-KoOMNoHeH-
Tbl, NOKA U3MEPEHHOE norne He byaeT meHble 10000 B/m.

A.10.1 lnaH 3azemneHus

B kadyecTBe 3TanoHHOro 3as3emnieHuns Bcex anemeHtoB IJCP-ynpaeBneHus, npumeHsemblx B komnanmm ACME
Electronics Factory Ltd., gonxHa 6b1Tb 3aWmMTHAS 3eMns. Bce TOYKM NOAKNIOYEHNST aHTUCTATUYECKNX BpacneToB, a TakxKe
pabovMx NOBEPXHOCTEN OOMKHbI MOAKNIOYATLCA K 3aWLUTHOWN 3EeMIIE.

HoBble TOYKKM NoAgKntoHeHnst pabovmx NnoBepxXHOCTEN U bBpacneToB HEOBXOAMMO UCNbITBIBATL HA NPeagMeT UX COe-
OVWHEHWUS C 3alLUTHON 3eMnen nepen npuMmeHeHneM.

A.10.2 lnaH 3azemneHna nepcoHana
1pn 0bpaboTke HOCP-KOMNOHEHTOB NepcoHan AoJKeH BbiTb NOAKNIOYEH K 3alMTHOW 3eMI1e NocpeacTBOM aHTU-
cTaTnvecknx bpacnetoB. AHTUCTaATUYECKNe bpacneTbl AOIMKHbI NTOTHO NPUNEraTb K KOXe.
"lepcoHan 0653aH NPoOBEPSATL BpacneTsl HE peXxe OAHOro pasa B AeHb (nepeq NPUMEHEHUEM) NPU NMOMOLLN TECTE-
POB, PACNONOXEHHbLIX Y BXO4a B NPOM3BOACTBEHHYIO 30HY. ECnun TecTep nokasbiBaeT, YTO Bpacner ncnpaBeH, COTPYAHUK
BHOCUT 3anuncb B XYypHar, HaxoasWwuncsa psaom ¢ tectepom. Ecnm Tectep nokasbiBaeTt, 4To Opacner HEeUCnpaBeH,
COTPYAHUK OOITKEH COOBWMNTL 06 3TOM HaYanbHUKY Unn ICP-koopanHaTopy, KOTOPbLIE A0MKHbI NOMOYb BbISIBUTL NMPUYK-
HY HENCNPAaBHOCTU N BblAaTb HOBbIW DpacneT. COTPYAHUK AOIMKEH NPOBEPUTL DpacneT Ha NpeamMmeT NCTIPABHOCTM.

CoTpyaHukn, paboTarowme NOCMEHHO, AOMXKHbI UCNbITbIBATb CBOM KOHTAKTHbIE BpacneTh! TONbKO nepes TeM, Kak
NPUCTYNUTb K paboTe ¢ YyBCcTBUTENBHbIMK K QCP ycTponcTtBamu. B XXypHan permctpaumm gormkHa bbliTb BHECEHA 3aMNUCH
06 ncnpaBHOCTKU DpacneTa.

WHavBunayanbHoe npeagnucanue: [lponssogcreeHHbin npouecc komnannm ACME Electronics Factory Ltd. nmeer
OAWH 3Tan, K KOTOPOMY MpaBuiia 3a3eMriieHns rnepcoHana He NMPUMEHSIOTCS, — PEMOHT U3Zenun nog, HarnpsiXXeHnem.
B cBA3K € TEM, YTO CyLWLECTBYET ONAcHOCTb BO3AENCTBUSA BbICOKNX HANPSIXXEHNW, PYKOBOACTBO NOCTAHOBUINO, YUTO HXU OAVH
COTPYAHWUK, BbIMONHALWMA STy ONepaunto, He A0JIKEH HOCUTb aHTUCTaTU4Yeckne bpacnetol. CneayeT aepxaTtb rotoBoe
nagenue 3a Kpasi u naberartb KOHTaKTa ¢ YyBCTBUTENBHBIMKU K QCP ycTponcteamm.

B kavecTBe AOMONMHNTENBHON MEPLI 3aLLNTbI A4NA CHUXKEHUSA YPOBHA 3apsiaa peKOMeHOYyeTCH YCTaHOBUTb NOHN3a-
TOp Bo3ayxa. Hag paboynm mectom HeobXoanMmMo NOMeCcTUTh Cneayowmn 3Hak (puc. A.1).

BHAMAHUWET

PABOTA NP BbICOKOM
HANPAXEHWIA!

HE CNEAYET HALEBATb
AHTUCTATUMECKUE

BEPACIIETDBI NP PABOTE

C HYBCTBUTEJIBHBIMA

\ YCTPONCTBAMU! ‘ l \

PUCYHOK A.1 — 3HaK, yKka3sblBaloOLWKWN Ha cneunanbHblie yecnoBus paboThbl

A.10.3 Pabo4yad noBepxHOCTb

Bce paboune NoBEPXHOCTU BHYTPU ydacTka Y33 A0MXKHbI ObITh 3a3eMneHbl cornacHo tabnuue A.1. Hesasemrnen-
Hbl€ NOBEPXHOCTU OOIIKHBbI UMETb MAPKUPOBKY, YKA3bIBAKOLWLYO HA TO, YTO TaKNe NOBEPXHOCTU HE NOAXOAAT AJA pa3me-
leHns He3awunweHHbIX Y9 CP-KOMNOHEHTOB.

A.10.4 YnakoBKa

Ins nepemeweHnsa H9CP-KOMMOHEHTOB M3AENUK MeXay pabovnmm ctonamm HeobXoanMMo NCNONb30BaTb TONBKO
HOBble 0400peHHble DCP-koOpaANHATOPOM METaNNM3NPOBaHHLIE 3KPaHUPpYOWME naketbl. Heobxognmo NOMEeCTUTb
N3Oennsa B TaKOW 3KpaHupyowmm naket. YyectButenbHble K ICP nagenusa 4onmxHsl BbIHUMAaTbCA U3 YNAKOBKN TOJbKO Ha
zawmueHHon oT ICP noBepxXHOCTU 3a3eMITEHHbIM MEPCOHANoM.

Kak Tonbko YyBcTBUTENBHOE K OCP nagenne npowno ncneitTaHmne, ero NOMeLatoT B 3KpaHUPYIOLWWKM NakeT, 3aneda-
TbIBAKOT U KNAAYT B 3aWUTHLIN KOHTEMHEP ONA TPAHCMOPTUPOBKN K 3aKa34UKY.

ViHoraa B 4OroBope Unm 3akase Ha NMoKyrnky yKasblIBAETCH 3alMTHAS YNakoBKa, KOTOPas A0KHA ObITb MCNOMb30BaHa.
A.10.5 MapkupoBka

Komnanns ACME Electronics Factory Ltd. He nonyunna Hukakux TpeboBaHMM K MapKUPOBKE OT 3akasuvumka. Ha
OTNPaBNsAEMbIX 3aKA34YUKY U3OENUAX NPUBEAEHHAS HUXE MapPKUpoBKa (puc. A.2) byaeT HaHeceHa Ha MeTanM3npoBaH-
HbIX NAKeT, YTODbI 3aKa34mK 3Harl, YTO N3genust ABNAKTCH YyBCTBUTENbHbIMU K DCP.
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BHUMAHWE!
YYBCTBUTEJIbBHOE K
INEKTPOCTATUYMECKOMY PA3PALY U3OEJTUE

COBINIOOANTE
‘ HEOBXOANMbIE MEPDI A
NMPEQOCTOPOXHOCTM!

Alad Ala)

PucyHok A.2 — MapknpoBka, ykasbiBatowasi Ha TO, YTO u3genve sABnseTcsd YyBCcTBUTENbHbIM K QCP

A.11 Cnocobbl NpoBepKn

A11.1 UcnbiTaHne TOUYKM NOOAKNIOMEHUA aHTUCTATUYEeCKOro bpacnera
ObopyaoBaHne: MyrbTUMETP.

[TogcoeamHnTe 0AWH NMPOBOA MYyINbTUMETPA K 3alMNTHOWN 3EMIE.

[ToacoeanHnTe BTOPOW NMPOBO K TOUKE NOAKITIOHYEeHUSA aHTUCTaTUYeCcKkoro bpacnera.
Bkrounte mynbTUMETP N CHUMUTE NOKA3aHUA.

Ecnu conpoTtuBneHne menbwe 1 Om, pesynbtaTt B HOpMeE.

Ecnn conpotuBnenmne donbwe 1 Om, npoBepbTEe COeAMHEHNE NPOBOAOB U, MPU HEOXOANMOCTHU, 3aKPENnuUTE.

A.11.2 MNpoBepkKka HA npeamMeT hOPMUPOBAHUA IANEKTPOCTATNYECKOro Nons
ObopyaoBaHue: Npudop Ans U3MEPEHUS 3MEKTPOCTATUYECKOTO NOMs.
Bkntounte npnbop n ycTaHOBUTE HA HOJb.

NamepbTe npunbopom padouyio 30HY (rae pas3MeLllatdTcs YyBCTBUTEIbHbLIE K 3MNEKTPOCTATUYECKOMY paspsay
ycTponcTtea). Ecnu nokasanus npesbiwatot 10000 B/m, Heobxoaumo ybpaTte n3 paboven 30HbI NULLHWUE YCTPOUCTBA A0
TEeX NOP, NOKa N3MEPEHHOE 3NEKTPOCTATUYECKOE none He ctaHeTt menblle 10000 B/m.
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[MpnnoxeHve b
(obsizaTenbHOE)

AHanus anemeHToB 9CP-ynpaBneHuA

.1 BeBegeHwne

B ocHOBe npuBeaeHHOro B crtaHgaprte nnadHa nporpammbl ACP-ynpasneHnsa nexmnTt npocras nporpamma, uenb
KOTOPOW MPOAEMOHCTPUPOBATbL, KaK AOMKHA ObITb HanMcaHa nporpamma, 4Ytobbl OHa yaoBneTBopsina TpeboBaHMSM
[OCT P 53734.5.1. CywectByeT MHOXECTBO Apyrnx anemeHtoB JCP-ynpaBneHuns, nCnonb3yemMblX Ha NPOn3Bo4CTBax
3NEKTPOHUKN. B npunoxeHun npmBegeHs! NpUMepbl UCMONb30BaHUS QOMONMHUTENbHBLIX anemeHToB OCP-ynpaBneHuns.

basoBas nporpamma 3CP-ynpaBneHns BKNoYaeT 3a3eMneHne nepcoHana nocpeacTtBoOM aHTUCTAaTUYECKUX Bpac-
NeTOB, 3a3eMIleHne pabo4vmx NOBEPXHOCTEWN, METANIU3NPOBAHHbLIE 3KPaAHUPYIOWME MAKETbl U NNaH UCNONb30BaHUS
HEODBX0ANMbIX B NPON3BOACTBEHHOM NPOLECCE ANINEKTPUKOB C YKA3aHUEM PACCTOAHUSA (MeXay YYBCTBUTENbHbLIM U3e-
NIMEM N ONSNEKTPUKOM), €CINn U3MEPEHUS AnNeKTpocTaTtudeckoro nonsa npesbiwatt 10000 B/m B mecTte npuMeHeHns
HUOCP-komnoHeHTa. CornacHo NnyHKTy 5 HaCTOALWEro craHgapra, nporpamma nogxogut gns npon3BoAcTB, rae ocylle-
cTBnseTcsa obpabotka HOCP-komnoHeHTOB Ha ypoBHe 100 B nnun Boiwe no MYT.

OanH n3 Hanbonee TPyaHbIX BONPOCOB. «Korga BO3HMKAET HEODBXOANMOCTb MUCMNONb30BaHUS AOMNONHUTENBHbIX
anemeHToB JCP-ynpasneHus, Hanpumep pabo4vmnx xanatoB, MOHN3ATOPOB, MOHUTOPOB 3MEKTPOCTAaTUHECKOIO pa3psaaa,
aHTUCTATUYECKON ODYBN, aHTUCTATUYECKMUX HAMOIbHbBIX MOKPLITUA UMW HAMONbHLIX MATOB, aHTUCTATUYECKNX CTYNBLEB U
TeNnexeKk?»

BHegpeHne gononHutenbHbiX mep ICP-ynpaBneHns, no3BONAWMX NOBLICUTE 3PMPEKTUBHOCTL MNPOrpamMmmsbl KOH-
Tpons, obycnaBnmBaeTcs peeHNEM KOMNaHUK Unn TpeboBaHMAMM 3aKas34uKa.

B cneaywowem nogpasgene onucbiBaloTCA Hanbonee pacnpocTpaHeHHble 4oNoNnHUTeNbHble Mepbl ACP-ynpasne-
HUS, WWMPOKO UCMONb3YEMbIE B 3MEKTPOHHOWU MPOMBbILWITEHHOCTH, @ TaKXe PEKOMEHZaUNN No NX NPUMEHEHNIO.

B.1.1 AHTMCTaTM4YeCKWne nonbi

YCcTaHOBKaA aHTUCTATUYECKUX NOMOB UMM MaTOB, a TakKKe HOWEHNE aHTUCTATUYECKOW ODYBU pekoMeHaAyeTcsl Ha
NPON3BOACTBAX, 3aHUMAaIOLWMXCA COOPKON, rae BaXXHa MODMINBHOCTL NepcoHana. AHTUcCTaTnyeckas 06yBb 1 HaNOINMbHbIE

NOKPbITUA obecnevmnBaloT cBoboay NepemMeLlleHus nepcoHana B npegenax paboven 3oHbl 6e3 yuiepba YyBCTBUTENBHbLIM
K SNEKTPOCTaTUYECKOMY pa3psay KOMMOHEHTaM.

[TpnmeyaHune—Ybeautecb B TOM, YTO KOMOMHALMSA «HANOMNbHbIE MOKPLITUS — 00yBb» 0DEecneyYnBaeT NnoTeH-
uman tena Huxe nopora 100 B cormacHo [OCT P 53734.5.1.

[TpuBeaeHHbIE HMXE rpaddukn oTobpaxatoT HanpsKkeHne, hopmMmupyemMmoe npm NCnonb3oBaHUU TPEX TUNOB 0byBY
Ha OQHOM M TOM e HanosNbHOM MOKPbITUK. [1pumepsbl 1 1 3 (pucyHkn b.1.a n b.1.B) Henpuemnemsbl AN NPOrpaMmmMbl KOH-
Tpons B cooTBeTCcTBUM ¢ TpeboBaHusamm [ OCT P 53734.5.1—2009, Tak Kak cpegHee 3Ha4YeHne NATU NUMKOB HanpsiXXeHum
npesblwaet npegen 100 B. lNpumep 2 (pncyHok b.1.6) aeMoHCTpUpyeT npuemMnemyro KOMOMHaUNIO «HANObHbIE MOKPbI-
TSt — 0OyBbY.

B5.1.2 WoHn3aTophbl

B npuBeaeHHom npumepe nporpammbl ACP-ynpaBneHns AU3NEKTPUKU, HEOBXoauMbIE AN TEXHOMNOMMYECKOro
npouecca v Bbi3blBaloWMe anektpocratnyeckoe none 6onee 10000 B/m B6nmnan H3CP-KOMNOHEHTOB, NpUXoaunock yaa-
NATb OT HUX. YUTO Aenartb, ecnu AN3NeKTPUKU A0MKHbI HAaXoaAuThCs BONM3n YyBCTBUTENBHbLIX K SCP ycTponcTts? Kcnone-
30BaHWE WNOHMN3ATOPOB MO3BONMAET CHMXAaTb 3apsia Ha AWINEKTPUKaAX, TakMMm 00pasomM OHU MOryT HaxoauTbCs B
HENOCPEACTBEHHOW BNMN30CTU OT YYBCTBUTENBHBLIX K ACP ycTponcTB. VIcnonb3oBaHne NOHU3aTOPOB BO34yXa BO MHOIOM
3aBUCUT OT TpeboBaHMN NPONIBOACTBEHHOIO npouecca.

B5.1.3 MoHuTOpPbLI 3neKTpocTaTU4YeCKOro paspsaaa

MHorme cuntatoT, 4TO Npu paboTe CO CBEPXHYBCTBUTENBHLIMWN YCTPONCTBAMU TPEDYIOTCH MOHUTOPLI 3NEKTPOCTa-
TUYECKOro paspsga. B vuem pasnuume mexagy MOHUTOPaAMM U aHTUCTATUYECKUMKM Dpacnetammn? XapakTepucTUKU OBYX
cuctemMm abConiTHO OAMHAKOBLI. [1penmyecTBO NCNONb30BAHUS MOHUTOPOB COCTOMUT B TOM, YTO OHM HE 3aBUCHT OT
YYBCTBUTENBHOCTU 0bpabaTbiBaeMbIX YCTPOWUCTB.

[TpaBnnbHO 3a3eMeHHbIN bpacneT obecneumnBaeT HanpsHKeHne Tena coTpyaHuka Ha ypoeHe 10 B. lNpenmywiecT-
BO MOHUTOPA COCTOUT B TOM, UYTO OH CPa3y e PErMCTPUPYET TO HANPSIKEHME, KOTOPOE BO3HUKAET Ha Tene COTPYAHUKA,
ecnu bpacner paccrermBaeTcs. Ecnm He ocywecTBNSAETCA MOHUTOPUHT, COTPYAHUK He y3HaeT 006 obpbiBe bpacneTa o
Havana cneayrwen cmeHbl. MOHUTOPUHI genaeTt nporpammy KOHTpons bonee HageXHOW, Tak Kak MOMOraet CHUXaTb
NN YCTPAHATb BO3MOXHbIE MOBPEXAEHUS.

Hpyrne npenmywiectsa NCNonb30BaHUA MOHUTOPOB. OTCYTCTBME HEOBXOAMMOCTU PErMCTPUPOBATLCH B XypHane
eXeHEBHOIO UCNbITAHUSA BpacneToB N 3KOHOMUSA BPEMEHU COTPYAHUKOB.

[To cpaBHEHUIO ¢ NpUbopammn, KOTOPbIE KOHTPOIUPYIOT COegNHEHNE PaboHnX NOBEPXHOCTEN C 3ALUTHBIM 3a3eMIie-
HUEM, UMEETCH BO3MOXHOCTb YCTPAHEHUSA MPOBEPKU PpaboUnX NOBEPXHOCTEN MPU KOHTPONE TEXHONMOMMYECKOro Nnpouecca.

MOHMTOPbI aNEeKTPoCTaTUYECKOro paspsaa AOMKHbI ObiTh BKIOYEHbI B NPOrpaMmMy KOHTPONS T€X OpraHmn3auunmn, K
KOTOPbIM NPEABABNAIOTCH BbICOKME TPebOBaHMSA HAAEXHOCTM.
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[1]

2]

[3]

[4]

[9]

(6]

[7]

8]

M3K 60749-26 (IEC 60749-26)

MOK 61340-2-1 (IEC 61340-2-1)

MOK 61340-2-3 (IEC 61340-2-3)

M3K 61340-4-1 (IEC 61340-4-1)

M3K 61340-4-3 (IEC 61340-4-3)

MOK 61340-4-5 (IEC 61340-4-5)

MO3K 61340-4-9 (IEC 61340-4-9)

MOK 61340-4-7 (IEC 61340-4-7)
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bubnuorpadpua

[Tpnbopbl nonynpoBogHUKoOBbIE. MeToAbl MEXAHNYECKNX U KITMMAaTUYECKUX UCTIbI-
TaHun. Hactb 26. lcnbiTaHne YyBCTBUTENBHOCTU K 3NEKTPOCTATUYECKOMY pas3psi-
ay. Mogenb 4enoBe4vecKkoro tena

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

Jnekrpoctatuka. Hactb 2-1. Metoab! ncnoitaHnn. CnocobHOCTb MaTepuanos U
N30ENUN paccenBaTb 3NEKTpPOCTaTUYECKue 3apsabl

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

JnekrpocTtatuka. Hactb 2-3. MeTtoabl onpegeneHns 3srnekKTpuyecKoro ConpoTUBIIE-
HUS TBEPAbIX MIIOCKNX MaTepunarnosB, NCNONb3yeEMbIX C LUENbIO NpeaoTBpalleHns
HaKOMMEHNSA 3MEKTPOCTAaTUYECKOro 3apsaa

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

anekTpoctaTtuka. Yactb 4-1. MeTtoabl ncnbitTaHun AN NPUKNAagHbIX 3agad. INek-
TPOCTATUYECKUE XapPaKTEPUCTUKN HAMOIbHbIX MOKPLITUN U CUCTEMbBI MONOB
(Standard test methods for specific applications — Section 1: Electrostatic behavior
of floor coverings and installed floors)

InekTtpoctatuka.Yacrte 4-3. MeToabl ucnbiTaHUM Ans NnpuknagHoiX 3agad. Obysb
(Standard test methods for specific applications — Footwear)

anekrpoctatnka.Hacte 4-5. Metoabl ucnbiTaHnm ansda npuknagHsiXx 3agad. Metoabl
OLUEHKU 3NEKTPOCTAaTUYECKMX CBONCTB 0OYBU, HANONBHOIO MOKPbITUSA B KOMBUHA-
UMW C YENOBEKOM

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

InekTpocTtaTtuka. Hactb 4-9. MeToabl ucnbiTaHUM ANA NPUKNaaHbIX 3agad. Oaex-

na
(Standard test methods for specific application — Garments)

Jnekrpocrtatuka. Hacrte 4-7. Metoabl ncneiTaHum Ans NpuknagHbix 3agad. oHm-
3auus
(Standard test methods for specific application — lonization)
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