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Mpeaucnosune

Llenu v npuHumnbl ctaHgapTnsauun B Poccuiickoin ®eaepauuu ycTaHoBNEeHbl ®efepanbHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpUMMeHeHUss HaunoHaIbHbIX
cTtaHgapToB Poccuiickoin ®epepauun — FOCT P 1.0—2004 «CTtaHaapTusauus B Poccuiickoli ®epepayuu.
OCHOBHbIE NONOXEHUSA»

CBepgeHNs 0 cTaHgapTe

1 NMOATOTOBJ/IEH OTKpbITLIM akLMOHEPHbIM 06LEecTBOM «Bcepoccuiickuii Hay4yHo-uccnegoBaTe b-
CKNit MHCTUTYT cepTudpmkaymm» (OAO «BHUNC») n 3akpbiTbiM akUMOHEPHLIM 06L,ecTBOM «Hay4HOo-npous-
BOoZCTBEHHaA hupma «[unosnb» (3A0 «HayyHO-Npou3BoACTBEHHAA hupma «nnosnb»)

2 BHECEH TexHnyeckuMm KOMUTETOM Mo cTaHdaptusaumm TK 072 «3nekTpocTtatmka»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n metponoruu ot 15 gekabpsa 2009 r. N9 1199-ct

4 HacToswmii cTaHfapT SABNSETCA MOANMDULMPOBAHHBIM N0 OTHOLLEHMIO K MEXAYHAapOAHOMY cTaHAap-
Ty M3K 61340-5-2-2007 «3nekTpocTatuka. Yactb 5-2. 3aumMTa 3/1eKTPOHHbIX YCTPOWCTB OT 3/1eKTpocTaTu-
Yeckux aBNeHnin. PykoBoacTeo no npumeHeHnto» (IEC 61340-5-2:2007 «Electrostatics — Part 5-2: Protection
of electronic devices from electrostatics phenomena — User Guides) nyTeMm M3MeHeHUs oTAesbHbIX dpas
(cnoB, 3Ha4YeHuii nokasaTtenein, ccbi/ioK), KOTOPbIE BblAE/eHbl B TEKCTE KypPCVBOM.

5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHNSAX K HACTOsILLEMY CTaHaapTy Ny6/nkyeTCs B eXerofHo u3jaBaemMom
MHOPMaLMOHHOM yKasaTene «HaunoHabHble CTaH4apTbi». & TEKCT U3MeHEeHUli 1 NoNpaBoK — B exe-
MECSIUHO U3[aBaeMblX WH(OPMALMOHHBLIX yKazaTenax «HauuoHanbHble cTaHgapThi». B ciyyae nepe-
CMOTpa (3aMeHbl) WM OTMeHbl HAcTOsLero cTraHiapTa COOTBETCTBYylUlee yBefomneHue 6GyaeT
ony6MKOBAHO B €XXeMeCsiYHO 13aBaeMOM MH(POPMAaLMOHHOM yKasaTene «HaunoHanbHble CTaHAapTbi».
CooTBeTCTBYyOLWAA UHDOPMALUSA, YBEJOM/EHNS U TEKCTbl pasmMellaloTCca Takke B UHOPMaLOHHOI
cucTemMe 06LLero nonb3oBaHWs — Ha opmumanbHOM caliTe ®efepanbHOro areH TCTBa N0 TeXHUYECKOMY
perynmpoBaHnio u MeTposiorun B ceTu MHTepHeT

© CtaHgapTuHdgopMm. 2011

HacToswuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6es paspelleHns ®efepasbHOIO areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposorim
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BeBepeHve

HacTosweii ctaHAapT npegHasHaveH 18 ML M opraHn3aumnii, KoTopble CTa/IKMBAOTCA CO CTaTUYECKUM
3/1eKTPMYECTBOM B npouecce paboThbl, a Takke A1 NPOU3BOACTB, 3aHNMAIOLLUXCA U3TOTOB/IEHNEM, 06paboT-
KO, COOpKOWM, YCTAaHOBKOW, YMakKoBKOW, MapKMpPOBKOM, 06C/YyXWBaHWEM, MWCNbITaHWEM, MPOBEPKOW unn
Kakoi-nmbo pApyroin o6paboTKON 3INEKTPUYECKMX WAWM IEKTPOHHbIX AeTanei, y3noB 1 060pyAoBaHus,
YyBCTBUTESbHbIX K MOBPEXAEHUSAM, Bbi3blBAEMbIM 3N1eKTpocTaTnyeckumm paspsgamu (3CP) 6onblummM nnm
paBHbiM 100 B Ha ocHoBaHuUM mogenu yenoseyeckoro Tena (MUT). B HacToswem cTaHgapTe cofepxarcs
ykasaHus no paspaboTke, BbINOSHEHMNIO U OCYLLECTB/IEHNIO MOHUTOPYHIA NPOrpaMmMbl KOHTPOSISA CTaTUYECKO-
ro anekTpuyectsa B cootBeTcTBun ¢ NOCT P 53734.5.1—2009 (M3K 61340-5-1:2007).

Mpepen 100 B MUT yctaHoBneH B FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007) kak 6a30Bblii nopor
BOCMPUUMYMBOCTM, Tak Kak nogaBnsioLee 601bLUIVHCTBO U3AENNIA HA PbIHKE UMEIOT YyBCTBUTENbHOCTb BbiLLE
100 B.

Mpepensl, ycTaHaBNuBaemble 415 K&XA0rO U3 3/IEMEHTOB ynpasB/ieHUss 3/1eKTpocTaTUYeckum pasps-
fom (3CP-ynpaBnexus), onpegensiwTtcsa nporpammoin 3CP-ynpaBneHus. paspaboTaHHOW AN YCTPONCTB,
BblgepxuBaoLmx 100 B MYT. 3HaueHue 100 B 6epeTcs Ha OCHOBaHUM MakCMMasibHbIX YPOBHEN Hanpsxe-
HUA, NONyYaeMbIX Ha OTAE/IbHOM 3/IEMEHTE MPU ero 3a3eM/IeHNN C NPUMEHEHNEM METOAMK, NPUHATBIX B 3/1EK-
TPOHHOW MPOMbILLIEHHOCTN U M3n0XeHHbIX B TOCT P 53734.5.1—2009 (M3K 61340-5-1:2007).

nns Npon3BOACTB, rae BO3MOXEH puck nospexgeHns 3apsHKeHHbIX yCTPOICTB,
FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007) ycTaHaBnuBaeT TpeboBaHMA NO MCNOIb30BAHUIO AU3NEK-
TPUKOB Ha yyacTke, 3aliMLeHHOM OT 3/ieKTpocTaTmyeckoro paspsga (Y33). 0CHOBbIBAsACb HA MakCUMabHbIX
npegenax 3HavyeHWin anekTpocTaTnyeckoro nons. bonee nogpo6Ho ata Tema obcyxgaetcs B 4.6.

O6wwre npuHUMnbl, onucaHHble B TOCT P 53734.5.1-2009 (M3K 61340-5-1:2007). npUMeEHAIOTCA He
TOIbKO A8 YyBCTBUTESbHLIX K 3/1€KTpOCTATUYECKOMY pa3psasy KoMnoHeHToB (USCP-KOMMNOHEHThI), Bblgep-
xusawowmnm 100 B nnu Bbiwe. [na npousBoACcTB, rae npuMeHsaTcss Y3CP-KOMMNOHEHThI. BblAepXusatoLve
mMeHee 100 B (MYT). Takke MOryT nNpMMEHATbCA OCHOBHble npuHumnel TOCT P 53734.5.1-2009
(M3K 61340-5-1:2007). Npepaensl, npuBefeHHble B Tabnuuax 2—4 ykazaHHOro ctaHgapTta, MoryT 6biTb U3me-
HeHbl. HeobxoAnMo ykasbiBaTb B ;OKyMeHTax, 4To Ans YH3CP-KOMNOHEHTOB. BbifepxuBaoLmx meHee 100 B
MUYT. TpeboBaHus TOCT P 53734.5.1-2009 (M3K 61340-5-1:2007) 661211 U3MEHEHbI.

dyHpameHTanbHble npuHumnel OCP-ynpaBneHus. hopmupyemble Ha 6asze TOCT P 53734.5.1—2009
(M3K 61340-5-1:2007):

- u3beratb nepegayn 3apsga ot M00bIX 3apsHXEHHbIX TOKONPOBOAALWMX 06beKTOB (MepcoHas, 06opy-
fJoBaHuve) Ha nsgenuve. 310 obecneyrBaeTCcs CBA3bIO WU INEKTPUYECKM COeAVHEHNEM BCEX NPOBOAHNKOB,
HaxoAsawmxcsa nobsnm30CcTn, BKIYas NepcoHas, C 3aWmnTHbIM 3a3eM/IEHUEM UK CneLnasbHO YCTPOEHHbIM
3a3emnieHnemM (Kak aTo genaetcsa Ha 60pTy Kopabna nan camoneta). Takoe yCTpoiicTBO chopMUpyeT aKBUMO-
TEeHUManbHOe paBHOBECME MeXAy BCeMU NPOBOAAWMMU 06beKTaMu U NepcoHanoM. nekTpocTarnyeckas
3awuTa MoXeT NoAAepPXKMBaTLCA NMPY PasHOCTU NOTEHLMANO0B, OT/IMYHOW OT «HY/1IeBOro» NoTeHuuana Hanps-
XEHUS 3eM/In, MOCKO/bKY BCE NMpoBoAsALiMe 006beKTbl B CUCTEME UMEIOT OAVHAKOBbIN NoTeHuuan,

- nsberatb nepefaun paspsga ot N06bIx 3apsKeHHbIX HOCP-KOMNOHEHTOB (Nepeaya 3apaga MoxeT
nNpoun3oiTn B pe3yfnbTaTe NPAMOro KoHTakTa/pasbeAvHeHNs WU Npu 06pa3oBaHUmn NONS): AUINEKTPUKM He
TEpAIT CBOW 3NeKTpocTaTMYeckunii 3apsas Npu KOHTakTe ¢ 3emseli. VIoHM3auMoHHbIe CUCTEMbI 06ecneynBaT
HelTpanusauunio 3apsaoB AN31eKTPUKOB (MaTepurasbl CXeMHbIX NAAT U YyNakoBKW HEKOTOPbIX U3Aenunii aBns-
I0TCS NpYMepamMun AN3N1EKTPUKOB).

OueHKa onacHOCTW anekTpocTaTtuyeckoro paspsga (3CP-onacHocTb), hopMupyemoli anekTpocTaTu-
YeckrMM 3apsfammn Ha Heob6XxoANMbIX Ha paboyem MecTe AnanekTpmkax, fo/HKHa rapaHTUpoBaTthb, 4To npes-
NMPVHUMAOTCA MepPbl B COOTBETCTBUW C UMEIOLLUMCS PUCKOM;

- UCNOMNb30BaTh 3allWUTHYI0 YNaKoBKy, TaK Kak HenocpeCcTBEHHO 3a npejenammn Y33 4acTo HEBO3MOX-
HO KOHTPO/INPOBATHL MEePEYUC/IEHHbIE Bbile AB/IEHNA. 3alimMTa OT 3/IeKTPOCTaTUuYecKoro paspsaga MoxeT f0C-
Turatbca nomelieHnem YI3CP-KOMMNOHEHTOB B aHTUCTaTMYecKMe Martepuasibl, TUM KOTOPbIX 3aBUCUT OT
cuTyauun 1 HasHayeHus. AHTUCTaTUYecKkne paccevBalole matepuasbl MOryT obecneunBaTb afekBaTHYIo
3alMTy TONLKO BHYTPU ¥Y33.

3a npegenamu Y33 pekoMeHAyeTC UCMO/b30BaTh 3KpaHUpyLme ctaTuyeckue paspsagsl matepua-
Nbl. HecmoTpsa Ha To, 4YTO Takne MaTepuasbl He 06CyXAatlTcsa B JaHHOM CTaHAapTe, BaXHO NOHMMaTb pas3nn-
4yus B UX NPUMEHEHUMN.
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HALULMWOHA/NDBbHBLIN CTAHOAPT POCCUMNCKOMN PELEPALUMN

dnekTpocTaTuka
3ALLVTA SNEKTPOHHbIX YCTPOUCTB OT 3/IEKTPOCTATUUYECKUX ABNEHNN
PykoBOACTBO MO NPYMEHEHUIO

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

farta eBegeHns — 2010—09—01

1 O6nacTb NPUMEHEHUS

HacTtoswuii ctaHaapT paspaboTaH B fONONHEHNE K cTaHaapTy TOCT P 53734.5.1.

OfIeMeHTbl ynpasneHusa u npegesbl, ykasaHHble B HaCTOSALWEM cTaHgapTe, paspabarbiBanvcb AN
3aLnTbl YCTPONCTB, BblAepxuBatoLlmx 100 B nam Bbilwe npu NcnbiTaHUAX Ha OCHOBE MOAE/N YesI0BEeYEeCKOro
Tena. OfHako 06LMe NPUHLMNbI CNPaBeIMBbI TakXKe A5 YCTPOICTB, KOTOpble BblaepxuBaroT meHee 100 B.

2 HopmaTuBHbIE CCbIKN

B HacTosLieM cTaHAapTe Mcno/ib30BaHa CChisika Ha crefytowuii cTaHaapT:

FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007) DnekTpocTaTuka. 3awuTa 3/1eKTPOHHbIX YCTPOICTB
OT anieKTpocTaTuyecknx aeneHnii. O6bwme TpebosaHusa (M3K 61340-5-1:2007. MOD)

MpumeyvaHune — Mpu NONb30BAHUM HACTOSLWLMM CTAHAAPTOM LienecoobpasHo NpoBepuTh AelCTBME CCbIIoY-
HbIX CTaHAApPTOB B MH(OPMAaLMOHHON cucTteme 06LLEr0 MOMb30BaHUA — Ha ohuumnanbHOM caite deaepanbHOrO areHT-
CTBa N0 TEXHMYECKOMY PeryiMpoBaHuio 1 MeTPOsIOrMn B ceTu VIHTepHeT uau No exerogHo usgaBaemMomy ykasatento «Ha-
LMOHa/IbHblE CTaHAApPTbl», KOTOPbI ONy6/AMKOBAH MO COCTOSIHUIO Ha 1 siHBaps TEKyL,ero roga, v no COOTBETCTBYHLMM
€XEeMeCsYHO n3faBaeMblM MH(OPMALMOHHBIM yKasaTensam, ony6/nkoBaHHbIM B TekylieM rogy. Ecnv cCblnouHblii cTaH-
[apT 3aMeHeH (M3MEHEH), TO NpK NOMb30BaHUM HACTOALWMM CTaHAAPTOM CreAyeT PyKOBOACTBOBATLCA 3aMEHSIOLWNUM (13-
MEHEeHHbIM) CTaHAapToM. Ecnn ccbiNoyHbI cTaHAapT OTMeHeH 6e3 3amMeHbl, TO MOSI0XEHME, B KOTOPOM AaHa CCbifika Ha
HEero, NPUMeHsieTCsl B YacTU, He 3aTparnBatoLLeld 3Ty CCbIIKY.

3 TepMuHBbI, onpeaeneHns 1 CoOKpaLLeHns

3.1 TepMUHbI 1 ONPOAONOHUSA
B HacTofALwweM cTaHgapTe npuMeHeHbl TepmuHbl no FTOCT P 53734.5.1.
3.2 CokpalleHuns

B HacTofwem cTaHAapTe NpMMEHEeHbI criefyloLne cokpalleHus:

- OCP-4yBCTBUTENBHOCTL — YYBCTBUTE/NILHOCTL KOMIMOHEHTOB K 3/1EKTPOCTATUYECKOMY pa3psay:
- OCP-xapaKkTepuCcTUKN — XapakTepUCTUKU 3/1eKTPOCTATUYECKOro pas3psasa,;

- 3MM — 3apsXeHHbI NOCKUIA MOHUTOP.

M3paHne ouynansHoe
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4 [MnaH nporpaMmmbl SCP-ynpasneHns

4.1 Pa3paboTka nnaHa nporpammbl OCP-ynpaBfieHus

4.1.1 Ha3HayeHue ICP-koopgunHatopa

[ns npaBUNbLHOrO cocTaB/IeHNSA U BbINOHEHNA nporpaMmmbl SCP-ynpaBneHus foKeH ObiTb HazHayveH
OCP-koopauHaTop. KoopauHatop oTBeyaeT 3a Bce acnektbl SCP-3aluTbl Ha gaHHOM npegnpuaTtuun. ana
ahdhekTnBHOW paboTbl KoopauHaTopa TpebyeTcs:

- nosiHasa nofJepxka pykoBoACTBa;

- Xopouwee MNOHWMaHWe SBNEHWUI 3neKTpocTaTvku W NpuyMH nosBpexgeHus, U3CP-KOMNOHEHTOB.
OCP-koopavHaTop 06a3aH nocelartb o6pasoBartesibHble NPOrpamMmmbl UM CEMUHapbl, NOCBALLEHHbIE 3/1eK-
TpoCTaTUYECKMM SABNEHUAM, YTOObI PaclUMPATL CBOU 3HAHUS,

- noHuMaHue ctaHgapTta FOCT P 53734.5.1 u Bcex opraHn3aunoHHbIX NpoLLeccoB, CBA3aHHbIX C 0bpa-
weHvem Y9CP-KOMNOHEHTOB:

- [OCTYN K U3MeputesibHOMy 060pyA0BaHNi0 B LieNIAX BbINO/IHEHWUSA NPOBEPOK COOTBETCTBUSA, @ Takke
UCMbITaHNA HOBbIX U3AENWIA U MaTepuanos, NCNob3yeMbix B nporpamme SCP-ynpasnexus;

- B 3aBMCKHMOCTU OT pa3MepoB NpeanpusaTUS KOOPANHATOPY MOTYT Takke NoTpe60oBaTbCsA UHCNEKTOPbI
ONA npoBefeHns NPoBepPOK.

PykoBoACTBO npeAnpuATUA 0653aHO NpefoCcTaBUTb KOOPAMHATOPY MNONHOMOYUA U rapaHTUmM TOro, YTo
nporpamma 3CP-ynpaenenus 6ygeT noaggepxunsarbcs n paboTtatb.

4.1.2 OnpepeneHne cTerneHn YyBCTBUTE/IbHOCTU KOMMOHEHTOB K OCP

Cnepylowuii atTan B pa3paboTke nnaHa nporpammbl SCP-ynpaBneHns — onpegeseHve creneHn
YyBCTBUTE/ILHOCTU KOMMOHEHTOB K SCP. c60pok nnv o60pyaoBaHns, 408 KOTOpbIX paspabarbiBaeTcsl Takol
nnaH. XoTs TpeboBaHus, onncaHHble B TOCT P 53734.5.1, geicTBMTE IbHbI AJ/151 KOMTOHEHTOB, BblAEPXMBal0-
wux 100 B MUT unnu Bbilwe, opraHnsaumns MoXeT BblibpaTb nporpammy 3CP-ynpasneHus Ans KOMNOHEHTOB,
BblAepXuBawLLmx MeHee unu 6onee 100 B MUT. B 3Tom cnyvae opraHusauus fosxHa paspaboTtatb nnaH
nporpaMmmbl ACP-ynpaBneHus. KOTopblil YeTko onpegensiet 9CP-4yBCTBUTE/IbLHOCTb. HA KOTOPOI OCHOBaHa
faHHasA nporpaMmma.

OpraHusauns MOXeT UCMOoJb30BaTh pas/inyHble MeTofbl Ans onpegesieHns SCP-4yBCTBUTE/ILHOCTHU.
HekoTopble 13 TakMx METOA0B BK/THOHAIOT:

- MpeAnosioXeHue, YTO BCe KOMMOHEHTbl UMEIT YyBCTBUTE/IbHOCTL 100 B MYT;

- UCMbITaHWe KOMMNOHEHTOB Ha DCP-4yBCTBUTE/NLHOCTL A1 onpefesieHns noporos SCP-4yBCTBUTE b-
HOCTW Ha OCHOBe cTaHgapTa M3K 60749-26 [1];

- NOWCK AaHHbIX 0 SCP-4yBCTBUTENBHOCTU B ONYO/IMKOBAHHbLIX AOKYMEHTaX, Hanpumep, TeEXHUYECKNxX
ycnoBusax (cneundukanmsax) n3rotoButenei.

4.1.3 OueHKa TEXHO/IOTMYECKMX N OpraHn3auoHHbIX NpoLeccos

Mpexae yem NpucTynuTb K paspaboTke nnaHa nporpammbl SCP-ynpaBneHus. Heo6XoANUMO OUEHUTb
TEXHO/IOTMYeckne u opraHu3aunoHHbIE MNpPOLeCcChbl, KOTOPble MOrYT OKasaTb B/IMSHME Ha nporpammy
OCP-ynpaBneHusa. Hanpumep:

- 3aKynku,

- KOHCTpYyMpOBaHWe;

- BXOJHOW KOHTPO/Ib;

- KOHTPO/b KayecTsa,

- NPOu3BOACTBO;

- UCMbITaHUeE;

- TexHuyeckoe 06CnyxXnBaHue;

- ynakoBKa ¥ TPaHCMopPTUPOBKA;

- 06CcnyxuBaHue Ha mMecTe:

- aHanM3 HeucnpaBHOCTEW;

- PeMOHTHble paboThl;

- XpaHeHue 3anacHblx YacTeil;

- TpaHCNopTUPOBKa Matepmasios u nepemelleHne getanei;

- npuemka.

Onsa onpepenenuns SCP-p1CKOB 1 TEXHOOTMYECKUX METOAUK HEOBXOAUMO OLEHUTb KaXAbliA y4acTok,
Ha koTopom o6pabaTbiBaloTcd UOCP-KOMNOHEHTbI. HakonneHHas Ha 3Tux atanax MHdopmMaumsa ssnseTcs
OCHOBO Ana pa3paboTkn nnaHa nporpammbl ACP-ynpaBneHus.

2
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4.1.4 [okymeHTaumsa nnaHa nporpammbl 9CP-ynpaB/ieHus

Mocne c6opa NnepeyncneHHoN Bbille NHGOPMaLuy opraHu3auna HauyMHaeT co3faBartb naaH nporpam-
Mbl. MnaH gomkeH onpefenaTb 061acTb feACTBUS NpOrpaMMbl, BKIKOYAKOLWYO 3a4a4m, AelicTBUA U MeToau-
KA. Heobxogummble Ana  3awmtel YOCP-KOMNOHEHTOB, WMelWwux YypoBeHb JCP-4yBCTBUTENBHOCTH,
BblOpaHHbI 418 3TOro NaaHa unm Bbilwe. XoTA rnaBHON 3ajayqeil Takoro nnaHa sBnsieTcs onpegenexHme crpa-
Terunii, oTBeYarLmx agMUHNCTPATUBHBIM 1N TexHu4eckum anemeHtam FOCT P 53734.5.1, moxeT okasaTbCs
nones3HbIM BKOYEHME B HEr0 1 APYrmx BOMPOCOB.

[lononHutensHoO paccmarpuBaeMble B MJiaHe BOMPOCH! BK/IHOYAIOT:

- OpraHn3aunoHHYy0 OTBETCTBEHHOCTb;

- pacnpegeneHue ponei 1 0TBETCTBEHHOCTEW MeXay opraHusaunein, cybnogpagumkammy n nocTaBLLm-
Kamu;

- cTpaTternv AnA MOHUTOPUHIa BbiMycka NPOAYKLMMN 1 NPOLLECCOB, KOTOPbIE MOTYT OKa3aTbCsA BaXHbIMU
npu onpegenexnun apektusHocTn mep 3CP-ynpaBneHusi. oCyLecTBNAsSEeMbIX B HACTOAWNIA MOMEHT, WU
npu oLeHke Heo6Xxo4MMOCTN pa3paboTkN [ONOTHUTE NbHBIX Mep;

- €noco6bl NOCTOSAHHOIO COBEpPLUEHCTBOBaHMA nporpammsbl 3CP;

- CMMCOK YTBEPXAEHHbIX N3genuin n matepvanos ana 3CP-ynpasnexus;

ALQMUHUCTPATUBHbIE U TEXHUYECKNE 3N1EMEHTbl HACTOALEero ctaHfapTa, KOTopble HYXHO y4uTbiBaTb
npu cocTaBNeHnmn nnaHa (ecnu oH He ABNAETCA UHAMBUAYASIbHBIM), BKIOYAIOT:

- nnaH obyyeHus:;

- nnaH NPOBEPOK COOTBETCTBUA:

- TexHuyeckve TpeboBaHus;

- CMUCTeMbl 3a3eM/ieHus/BbIpaBHUBaHNA NOTEHUMana;

- 3a3emJ/ieHne nepcoHana:

- 3aliULWEeHHble YHacTKu;

- YNakoBka;

- MapK1MpoBKa.

4.1.5 BHeceHVe U3MeHeHWn

TpeboBaHusa ctaHgapta FOCT P 53734.5.1 npumeHUMbl He ANS BCEX Y4acTKOB nNpoussoAcTsa. jonyc-
KaeTcs UCKYEHMEe 13 NiiaHa OL4HOr0 UK HECKOJIbKUX 3N1eMeHTOoB, TpebyeMbix FTOCT P 53734.5.1, ecnu ume-
eTcs npaBomMepHas, 060CHOBaHHasA W AOKYMEHTMpPOBaHHas MOTMBUPOBKA Takoro ucknouveHus. Mpumep
[0MyCTUMOrO UCKNIOYEHNS NPUBELEH B KOHLIE HACTOALLEro ctaHgapTta (NpuioxeHue A).

4.2 PaspaboTka nnaHa o6y4yeHus

4.2.1 O6y4yeHue nNepcoHana

O6yyeHune nepcoHasna ABAAETCA HEOOXOAMMbIM 3/IEMEHTOM BbINONHEHUA nporpaMmMbl QCP-ynpase-
HUA. OfHa M3 BaxHbIX 3afay obyvyeHWs — OCO3HaHWe MnepcoHasioM, 4YTo npegoTsBpalleHne SCP-puckos
ABNAETCA BaXHbLIM MOMEHTOM NPOU3BOACTBEHHOIO MnpoLiecca.

Bo-nepBbIX, HEOGXOAUMO OnNpefenuTb, Kakne COTPYAHWKU AOMKHbI NPONTM 06y4veHune. CornacHo
FOCT P 53734.5.1 HayanbHOE 1 NOBTOPHOE 06YyYeHne [0/KEH NPOXOAWTb BECb NEPCOHaS1, COnpuKacatLwmii-
ca ¢ UOCP-kOMNOHeHTaMN. Hanpumep, 6yxrantepus. B HEKOTOpbIX KOMNaHUAX BGyxrantepus yyacTByeT B
eXerogHo MHBeHTapusauuy, Korga NpovM3BOANUTCA y4eT BCEX KOMMOHEHTOB. B Takom cny4yae COTPYAHUKM
nMetroT geso ¢ U9CP-komnoHeHTamu. YTo6bl cooTBeTCcTBOBaTH cTaHgapTy FOCT P 53734.5.1. 6yxrantepus
TaKke fo/mKHa NpoxoAnTb obyyeHue.

OpraHusauuma moxeT obecneuntb 06yyeHne nepcoHana, KoTopblii He pabotaet ¢ HOCP-KOMNOHeHTa-
MK, xoTs ctaHaapT FOCT P 53734.5.1 aToro He TpebyeT. A UMEHHO ANs:

- MeHe/[)KepoB, KOTOpble MOTYT HyXAaTbCA 8 MOHMMaHUM HeobxoAaMMOCTU npegoTspalleHns 3CP u
OCP-puUcKoB;

- TEXHWYECKOro 1 06CNyXuBatoLLero nepcoHana, koTopblii MoXeT paboTarb BHYTpU yyacTka Y33:

- nepcoHana, OCyLLeCTBAIOLWEro 3akynku, OTBETCTBEHHOTO 3a 3akynky Y9CP-KoMnoHeHTOB 1 060py-
[oBaHusA.

Nuuo, conpoBoxaatolee nocetTuteneil Ha yyactke ¥Y33. HeceT OTBETCTBEHHOCTb 3a UX NOBefeHVe Ha
3TOM yyacTKe, a Takxe 3a UCMNOoIb30BaHMe UMW 3aLlUTHBLIX CPeACTB.

O6yyeHune nepcoHasia MOXeT NMPOBOAUTLCA pas3NyHbIMKU cnocobamu (C NOMOLLbIO MHCTPYKTOPA, KOM-
nbloTEPHOE 06yYeHve 1 T.N.). NpeAnoYTUTEIbHBIM CMOCO60M MpK HavyanbHOM 06yYeHun sBnseTca obydyeHne
C WUHCTPYKTOPOM. VIHCTPYKTOP A0/IXEH XOPOLLO 3HaTb TEOPUIO 3N1EKTPOCTATUYECKOro paspsaga u nporpammy
OCP-ynpaBneHus. feiicTBYOLLYI0 BOpraHn3aLnmum, a Takke onncaHHble B Heil NpoLecchl, METOANKN 1 MaTepu-
anbl. MNpu 06y4eHnn HYXXHO NpUHMMAaTL BO BHUMaHWe obpasoBaHue, KBanndukaumio n Bo3pact obyyaembix.
Bce o6yyeHne A0/MKHO NPOBOANTLCA B 6e30MacHOM, YA06HOM MoMeLLeHnn.
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Brauane Bbli6upatoTca Hambonee nogxoasiive MetTodbl 06y4yeHus Anaa 4aHHOTo NPou3BOACTBA:

- Kypc, NPOBOAUMBI NHCTPYKTOPOM B Kflacce;

- Kypc, NPOBOANMBIV KOHCY/IbTAHTOM Ha 6a3e npeanpusaTUN:

- KOMNbOTEPHOE 0byYeHue:

- MPOMbILLIEHHbIE CUMMO3UYMbI, KOHCY/IbTaLUW U CEMUHAPBI.

Mporpamma HavyasnbHOro 06yyeHus Ao/KHA BKIoYaTh 0CHOBbI OCP. 0C06eHHOCTM nnaHa nporpammel
OCP-ynpasneHns aHHOro NpPou3BOACTBa U POJSb KaXAOro coTpyfaHuka B nporpamme 3CP-ynpasnieHus.
Mporpamma 06yyeHus foMmKHa OTBeYaTb Ha CriefyloLne BaxHble BOMPOChHI:

- 4YTO Takoe cTaTuyecKoe 3NEeKTPUYECTBO:

- K&K OHO BO3HUKaeT;

- KaK anekTpoctaTuyeckuin paspsg BAnseT Ha KauecTBO paboTbl n3genus.

PekomeHgyeTca BkntoyaTs B nporpamMmy OCP-ynpasieHusa nogpobHoe 06bACHEHME TEXHONOMMM 3alLlm-
Thl. K&K 4aCTu NONUTUKN OpraHu3aymmn. HesaBncmumo oT Toro, Kakoi metog 06yyeHns BolbupaeTcs, nporpaMMa
[O/KHa CTPOUTLCA Taknum 06pasoM, YTO6bI COTPYAHUKM NOSy4nIM OTBETLI HA BCe BONpockl. Kpome Toro, kea-
NMULMPOBAHHBIA COTPYAHMK OpraHu3aunm Ao/HKeH oTBevyaTb Ha BCe BOMPOChI 06yvyaemblX COTPYLHUKOB,
Korga oHu yxxe NpucTynuaun kK pabote. CBo6oaHOe 06LLEeHe — KoY K ycrnexy nporpaMmbl 06ydeHus. Takol
TMN 06LLEeHNA [0/MKEH COXPAHUTLCA Ha paboyem mecTe 1 (DOpMMPOBaTb OCHOBY AJ/151 NOCTOSIHHOTO npoLecca
06yuyeHus. CornacHo N'OCT P 53734.5.1 HayanbHOe 06Gy4vyeHMe NPOBOAMTCH A0 TOro, Kak nepcoHasn HayHeT
pa6oty c YOCP-kOMNOHEHTaMW.

Mockonbky nporpammbl OCP-ynpaBneHns NoKpbiBaloT 60/bLIOE KOANYECTBO Pabounx AUCUUMNAUH U
o6pasoBartesibHbIX ypOBHEl, He06X0AMMO paspaboTarb cneyuanbHble obyyaloLme Mogynu, oxBaTtbiBatoLme
KOHKpPETHy0 NpuKnagHyto 3agadvy. YCoBepLIEHCTBOBAHHbIE MOAYN AO/MKHBI NOAYEPKMBATL cneuuduryeckme
0COOEHHOCTM Kaxaol AncumnanHbl. Kypc 06yyeHns fo/mKeH yunTbiBaTb 0CObble TpeboBaHNA K KaxX 4o rpyn-
ne. Hanpumep, mogynu, paspabaTbiBaemble AN PYKOBOACTBA, MHXEHEPOB, TEXHUYECKUX CMneLumannucTos,
nepcoHasna, ocyLecTB/AOLWEro y6opky 1 «rnonesoe» 06CnyxusaHne, MOryT CU/IbHO OT/IMYATLCA ApYT OT ApY-
ra, Tak Kak nx exefHeBHble 0653aHHOCTU 1 06/1aCTb OTBETCTBEHHOCTM CU/IBHO OT/IMYalOTCA.

MpoBeaeHne HavabHOIo 1 NOCeAyoLEero 06yyeHnsa ABNSETCA BaXKHON coCcTaBnALLel nnaHa obyye-
HusA noboli opraHnsauun. Heob6xoAMMO NOCTOSIHHO COBEPLUEHCTBOBATb MsiaH 00y4YeHUsi, BHOCUTb B Hero
N3MeHeHUA N 060CHOBBLIBATL NX HEOOXOANMOCTb. Kak npu HayasibHOM, Tak 1 nocnegyowem o6yyeHmmn Heob-
XOMMO NpaBuIbHO BbIGpaTb CNOCO6 0OyYeHUss M YacTOTy ero npoBefeHus. BoibpaHHbIi MeTog AO/IKeH
obecneunBaTb 0CBEAOM/IEHHOCTb KaXA0ro COTpyAHMKA 1 ONpeAensaTb ero 0683aHHOCTU, HanpaB/ieHHble Ha
OCP-3awuTy. MNocnepytouiee obyyeHne Takke ABNSETCSH XOpolleid hopMoil 06paTHO CBA3W AN1S MOHUTO-
pvHra ath@eKTMBHOCTU NporpamMmMbl. Bo BpeMs 3aHATUI A HE06X04MMO CTUMYIMPOBATL NEPCOHan K 06cyxae-
HUI0 NPO6/1EM M BHECEHWIO NPEA/I0KEHWI NO yNy4llUeHN0 NporpamMmbl. 3aTeM MOryT Ha3HavaTbCs feicTeus
no yCOBEPLLEHCTBOBaHUIO Bceli nporpaMmbl SCP-ynpaBneHns opraHmsanuu.

BaxHo, 4To6bI B NpoLecce 06y4yeHns (NepBoHa4YabHOro UK nocnegytoLero) Bce obyvaroLmecs NoHs-
NN 1 3aNOMHUAKN KoHUenuun nporpammbl ACP-ynpaBnexns. CornacHo NOCT P 53734.5.1 nnaH obyyeHus
[O/MKEH BKIOYATb METOANKY 06bEKTUBHON OLLEHKM NOSTyYEHHbIX 3HaHWIA. Takas npoBepka MOXeT 6blTb MHO-
roo6pasHoii. BkIYallLLeli kak NMCbMeHHble TecTbl, 6ecefpbl B (hopme BOMPOCOB 1 OTBETOB C MHCTPYKTOPOM,
TakK ¥ BOMPOCLI C BapuaHTaMy OTBETOB B KOHLIe 06y4YeHUs ¢ UCMO/b30BaHNEM KOMMboTepa. Hesasncnumo ot
BbIOPAHHOrO MeToga, opraHM3auuns Ao/HKHA OnpeaenuTb KpUTePUid «yCneLlHO/HeYCMneLHO». rapaHTUpPYOLL Wi
afilekBaTHYH0 OLeHKY MOMyYeHHbIX 3HaHuii. Heobxo4MMo XpaHnTb BCe 3anncu 0 pesysbTaTax OLEeHKW 3HaHWi,
4yTOObI PYKOBOZCTBO M 3aKa3uukv B 1060/ MOMEHT MOIN K HUM 06paTuTbCs A5 NOATBEPXKAEHUS TOTO, YTO
nnaH nporpammbl OCP-ynpasfiieHnst No 06y4YeHUI0 BbINOTHAETCS.

CornacHo N'OCT P 53734.5.1 noBTOpHOE 06y4eHne AO/MKHO OCYLLEeCTBAATLCA Nepuognyeck, mo3Tomy
HeobxoAnmo paspaboTaTb CUCTEMY, KOTOpas NMO3BOSIUT ONPeAennTb, Korga CoTPYAHVKN AOMKHbBI NPOXOAUTL
NOBTOPHOE MCMbITaHNe n/unn ceptTudukaumio.

O6pa3soBaTesibHble MaTepuansl no SCP-ynpaBneHunto A0MKHblI 6biTb AOCTYMHbI, YTOObI COTPYAHUKN
opraHv3auun Morsm B 11060 MOMEHT UMW BOCMO/b30BaTbLCA. B UNCno Takux martepuasioB MOTyT BXOAUTb:

- MaTtepuvasnbl, UCNOMb3yeMble NMPU HAYa/IbHOM 1 Nocneayowem o0byyeHnu;

- 6toN1NeTeHn 1 MHpopMaLnoHHbIe NUCbMA,

BuAeomarepuansl uim CD;

maTepuanbl 0byyeHns Ha 6ase KomnbloTepa,;

- TexHu4yeckue ctatby, UCCefOBaHUA, CTaHAapThl 1 cneyuprkaumm;,
- MaTepuanbl no SCP-ynpasneHunto 1 cneyudurkauuy ob6opygoBaHus.

4.3 PaspaboTka nsaHa NpoBepKy COOTBETCTBUSA

4.3.1 BBepgeHune

[JaHHblii nogpasfen NocBsiLLEeH NpaBUIbHOMY COCTaB/IEHUMIO NiaHa NPOBEPKY COOTBETCTBUSI U €70 PO/
B YCMELUHOM BbINOJ/IHEHWUM NporpamMmMbl SCP-ynpasneHus.
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Utobbl nporpamma OCP-ynpasneHus Oblnia yCnewHol, BaXHO COCTaBUTb MaH NPOBEPKU COOTBET-
CTBUSA. B KOTOPOM [0/IXHbI 6bITb OTPaXEHbI:

- ucnosib3yemsble anieMeHTbl QCP-ynpasieHus;

- yacToTa v TMN NPOBEPOK 3/IEMEHTa Ha COOTBETCTBME crneunduKaunm;

- ponyctumble npegesbl AN15 Kax40ro Ucnosib3yemoro anemeHta 9CP-ynpasrieHus:

- MeToAbl UCMbITAHWIA, KOTOPble AO/KHbI UCNOb30BaTLCA ayAnTopamMu A5 NPOBEPKN TOro, YTO KadK-
Abl anemeHT 3CP-ynpaBneHns nMeeT COOTBETCTBYHOLWME NapaMeTpsbil:

- o6opyaoBaHune, KOTOpPOe JO/HKHO NPUMEHATLCA 415 NPOBEPKUN Pa3/INYHbIX 3anemeHToB SCP-ynpasnexns;

- thamunus, nms, oTYECTBO, AO/HKHOCTb /IMLA, NPOBOAALWEr0 KOHTPO/IbHbIE U3MEPEHUS;

- KOppeKTupyloLme MeponpusTUS Npu BbISBNIEHNN HECOOTBETCTBUIA.

4.3.2 3nemeHTbl 3CP-ynpaBfieHns

CyLliecTByeT MHOXECTBO CMOCO60B cOocTaBsieHua nporpammbl DCP-ynpasneHus. MNporpamma MoxeT
OblTb KaKk 04€eHb NPOCTON Y S3KOHOMUYHOIA, TaK U CIOXHOW, KOMNIEKCHOW, NCNOMb3YIOLWel pa3nnyHble aieMeH-
Tbl KOHTPO/IA, 06ecneynBaloLme gyb6aMpoBaHue B Crlydae 0TKasa OCHOBHbIX 3fileMeHToB DCP-ynpasreHus.

ba3osas nporpamma SCP-ynpaBsieHnsa Ao/HKHA BKAOYaTb cnefyrolimne 3N1eMeHThl:

- 3a3emnsemMble paboyve NoOBEepPXHOCTK:

- 3a3eM/ieHne nepcoHana ¢ NOMOLLbI aHTUCTaTUYecknx 6pacneTos;

- 3alUTHYI0 YNakoBKy Ans nepemetyeHns YOCP-KOMNOHEHTOB OT OA4HOrO npouecca K cnegyrLiemy.

KomnnekcHaa nporpamma SCP-ynpasrieHns fomKHa BKIOYaTb Creaylole 3/IeMeHThbI:

- 3a3emsiseMble paboyne NOBEPXHOCTY;

- 3a3eM/ieHMe nepcoHasna c NoOMOLLbI0 aHTUucTaTuyecknx bpacneTos;

- 3a3eM/ieHne nepcoHana Yepes aHTUCTaTMyeckoe HamnosibHOe NOKpPbITUE, 3aLUTHY 00YBb;

- MpUMeHeHne NepcoHasioM 3a3eM/IEHHON 3alUTHOW oAeXabl:

- MOHM3auMI0 BO3AyXa Ha Kaxaom paboyem mecTe.

PeleHne o TOM. Kakyto nporpammy KOHTPO/S UCMONb30BaTh, 6a30BY0 NN KOMMNEKCHYO, MPUHUMAaeT-
C KOMNaHve. BoT HekoTopble 13 BOMPOCOB, KOTOPbIE HY)XXHO NpK 3TOM paccMaTpuBaTb: CTOUMOCTb U3roTaB-
NvVBaembIX un3genuii, TpeboBaHWA K HaAeXHOCTW u3fenus, npeabsBAsemMble  3akasyukom, U
OCP-uyyBCTBMTENBHOCTL 06pabaTbiBaeMbIX U3aenuii. llo6oli 3 BapnaHTOB NporpamMmmbl MOXET 6bITb 3 ek-
TUBHBbIM A4 3awmnTel Y3CP- KOMMNOHEHTOB.

Kak Tonbko anemeHTbl OCP-ynpaBneHusa onpefenieHbl U BHeApeHbl, He06X0ANUMO COCTaBUTb Befo-
MOCTb NpoBepku. YToObl onpefeninTb TEHAEHUUN YNYyYLLEHNA UK YXYALEHUA NPU UCNOIb30BaHUN Nporpam-
Mbl SCP-ynpaBneHuns, Heo6xoaMMo, YTOGbl ayAnTOPbl KaxkAbl pa3 NnocnefoBaTelbHO NPOBEPSAN Kaxabli
yyacTok. MHorve opraHusauuu cyuMTaloT, YTO MpasBW/bHO COCTaB/IEHHAs BELOMOCTb MoOMoraeT ynyyluTb
COr/1acoBaHHOCTb MPOBEPKU.

4.3.3 YacTtoTa npoBepok

Yactota nposepok anemeHtoB OCP-ynpasfieHus 3aBuMCUT OT psga (pakTopos, Hanpumep, 4acToTbl
MCMOMb30BaHUA, CPoKa CAyx6bl, BAUAHMA Ha nporpammy SCP-ynpaBfeHus B Cryyae HeucnpasHOCTW. B
KayecTBe npumMepa MOXHO NPUBECTUN YACTO MUCNOMb3yeMble A5 3a3eM/IEHUA NepcoHana aHTucTaTnyeckme
6pacneTbl. MNpoBog 6pacneTta B pesynbTare exefHeBHbIX PpacTArnBaHuin/u3rnbaHnii nsHalweaeTcs, a NpoBo-
AAulas xuna nposoga MOXeT pasopBarbcsl. PekomeHayemas yactoTa NpoBEPKM NPOBOAOB aHTUCTaTUYECKUX
6pacneToB — OAUH pa3 B CMEHY, TaK Kak COCTOSIHME MNpoBoJa aHTUCTaTMYecKoro 6pacneTta BaxHO AN
BbIMO/IHEHNSA NPOrpamMmmbl Y 0B6HaPYXeHNUs HeMcnpaBHOCTY.

HekoTopble opraHu3auny XenawT YBENUYUTb UHTEpPBaN MexAy NpoBepkamu Kakoro-nmbo anemeHTta
3CP-ynpaBnexus. O6bIYHO 3TO AenaeTcsa NyTeM MOHUTOPWHIa HeucnpaBHocTeli anemeHTa CP-ynpasne-
HVA. Kak TONbKO opraHvsauns npuxoauT K BbiBOAY, YTO B TEYEHWEe 3afaHHOro nepnoja BpeMeHun He o6Hapy-
XWBaAETCS HWKaKUX HencnpaBHOCTel, BpPeMs Mexay NpoBefeHVWEM MPOBEPOK MOXHO YBenuuuTb. 3atem
opraHu3auns nNpoBOANT MOHUTOPWHI HOBOrO MHTEpBasa NpoBepok. Ecnvn obHapyxmBaeTca Henpuemiemsbli
YPOBEHb HencnpaBHOCTEl, HE06X0A4MMO BEPHYTLCA K NpefblayLieMy UHTepBasly NPOBEpPOK.

4.3.4 Twun nNpoBepokK

B NpoMbILLIAEHHOCTY Ha HACTOALMIA MOMEHT UCMOMb3YeTCH HECKO/IbKO TUMOB NPOBEPOK. STW NPOBEPKM
4acTo WCMOMb3YTCA B KOMOWHaUUKW A1 MaKCUMasIbHOrO YyBesimyeHus 3@PEeKTUBHOCTU MNpOrpaMmbl
OCP-ynpasneHus.

4.3.4.1 BwusyaNbHble NPOBEPKU

Bun3yanbHble NPOBEPKN MCNOMb3YIOTCA OpraHnsauusaMu Ans KOHTPoAs o6uero coctosaHma ¥Y33. Onu
BK/TO4AIOT KOHTPO/Ib 38 HAX0XAEHNEM Ha MeCcTe 3a3eM/IAILWMX MPOBOAOB U yAaTeHUEM HEHYXHbIX NCTOUYHU-
KOB CTaTMYeCKOro afiekTpuyectsa. BusyasibHble NpoBepKM MOryT UCMNOMNb30BAaTLCA TakKXe PyKOBOACTBOM UK
WHCNEKTVPYIOLWNM NEePCOHaNoOM A5 rapaHTuW BbINONHEHUA COTPYAHMKAMU afMUHUCTPATMBHBIX yKa3aHWi
OTHOCUTE/IbHO NPaBU/IbHOTO HOLLEHMWS 3aLUUTHON 06YBU M aHTUCTATUYECKMX BGPac/eToB, a Takke exeaHeBHO-
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ro ucnblTaHWs nocnefHux. BusyanbHas npoBepka 4YacTo ABAAETCA XOPOLWel WHAWKaUWeR BbINOSHEeHNA
nporpamMmmbl ACP-ynpasneHus.

4.3.4.2 WN3mepeHus

BONbWWHCTBO OpraHn3auuii ocyLwecTBASAIOT KOHTPO b NyTeM n3MepeHuii. NMposepka ocyLecTBseTcs
nepcoHasioM, MMELUM crneuuasnbHylo KBanugukauuo, ¢ NpUMeHeHnemM cneunansHoro o6opyaoBaHus.
HekoTopble opraHnsaummn BbIMOMHAKT U3MEPEHNE KaX[A0ro UCNOb3YyeMOoro Ha NPou3BOoACTBE 3/IEMeHTa KOH-
TPONs. Torga Kak Apyrue vMcnosb3yloT BbIGOpOYHOE u3MepeHve. Tun Ncnosib3yemMoi npoBepku 3aBUCUT OT
TOro, HaCKo/IbKO 3Ta NpoBepka Npu3HaeTcsa opraHu3aumeii 3eKTUBHONA.

4.3.5 Tpegenbl anemeHToB 3CP-ynpaBneHns

PaHee MHOrne npounssofcTsa 6blN BbIHYXAEHbI paspabarbiBaTb CBOWM COOGCTBEHHbIE METOANKUN UCTIbI-
TaHuA 1 ycTaHaBNUBaTb Npefenbl ANA TeCTupyeMbix anemeHToB SCP-ynpasneHus. OgHako B HacTosllee
Bpems pa3paboTaHbl 06LiMe 4715 MHOTUX 3/1IeMEHTOB napameTpbl OCP-ynpaBneHus. PaspaboTtka nporpaMmbl
OCP-ynpasneHns ¢ npegenamu, ykasaHHoiMn B FTOC P 53734.5.1, fonXHaA CYLW,ECTBEHHO CHU3UTb BO3MOX-
HOCTb MOBPEXAEHUS KOMMOHEHTOB C YyBCTBUTE/IbHOCTbIO 100 B (MUT).

WHorpga npegensl MOryT 6biTb M3MEHEHbI B CTOPOHY YXXECTOYeHUs, Hanpumep, npu paspaboTke npo-
rpaMMbl /11 KOMMNOHEHTOB, BblAepxuBatowmnx meHee 100 B.

4.3.6 MeToabl ncnblTaHW

MeToabl UCNbITaHUiA K cTaHAapTbl, B COOTBETCTBMM C KOTOPLIMU NMPOBOAATCS UCMbITAHUSA, U3/T0XKEHbI
B Tabnmyax 1—4 FOCT P 53734.5.1. CtaHgapt FOCT P 53734.5.1 ponyckaeT pa3paboTKy COHBCTBEHHbIX
METOA0B WCMbITAHWA WM UCMOMIb30BaHNE [APYrMX MeToAO0B [A/11 MNPOBEPKM HEKOTOPbLIX 3/1EMEHTOB
OCP-ynpaBneHus. Ecnv ctaHgapThbl, ykasaHHble B TOCT P 53734.5.1 He ncnosnb3yloTcs, Heo6xo4MMmo B na-
He nporpaMmMbl SCP-ynpaBneHus ykasatb NpUyMHbI, N0 KOTOPbIM yKa3aHHble CTaH4apTbl HE MOTYT 6bITb NPU-
MeHeHbl. Heobxogumo fokasatb, YTO MCMOMb3yeMble MEeTOAbl WCMbITAHWA SBASIOTCA NOAXOAAWMUMU U
[OCTaTOUHbIMU.

MpuBegeHHble B Tabnnuax MeToAbl UCNbITaHWii NpefHasHayeHbl, r1aBHbIM 06pa3oM, Ana Knaccuduka-
L1 NCNoMb3yeMbIX U3AeNnii n maTepuanos. 19 BbINONHEHNS KOHTPO/IbHbLIX U3MEPEHUIA, COOTBETCTBYHIOLLMNX
TpeboBaHnam [OCT P 53734.5.1 mMoOXeT WCNoAb30BaTbCs MOANMULMPOBAHHBIA BapuaHT MeToAa
UCMbITaHUSA.

OueHb BaXXHO, YTOObI NNLA, NPUBMEYEHHbIE K NPOBEPKe NporpaMmMbl SCP-ynpasBneHns. NoHMManm, Kak
HY>XHO NPOVN3BOAUTb KOHTPO/IbHbIE U3MepeHus. Heobxoanmo paspabotaTb METOANKN 415 BbINOSIHEHUS KaX-
[,0ro NPOBEPOYHOIo U3MEpPEHUs, a Takke obecneynTb NOHMMaHne MeTOAVKU NPOBEPKU BCEMU UL aMKn, Npu-
B/IEYEHHbIMUN K BbINOJIHEHNIO N3MEPEHWUIA.

4.3.7 N3meputenbHoe obopyaoBaHue

OueHb BaXXHO BbIGpaTh COOTBETCTBYIOLLEE U3MEpPUTENIbHOE 060pyAoBaHne. PekomeHayeTcst MCNOMb30-
BaTb M3MepuTe/ibHble NpPubOopbI, yKasaHHble B MeTOAax MUCMbITaHWi, nepeuvncneHHblx B Tabnuuax 1—4
FOCT P 53734.5.1. Kaxablii ayanTop fO/MKEH YMETb NPaBUIbHO N0J/1Ib30BaTbCA U3MepPUTe IbHbIMU Nprbopamu.

4.3.8 KBanudumkauus aygmutopa

BaxHoW yacTblo paspaboTku nporpammbl SCP-ynpaBneHunsa aBseTcs npasu/bHbIA BbIGOP 1L, NpoBe-
psowmx nporpammy CP-ynpassieHus. Huke n3noxeHbl HEKOTOPbIE MOJIOXEHNS, KOTOPbIE HY)XXHO YUYUTbIBaTb
npu BbIGOPE BHYTPEHHNX ayANTOPOB:

- BHYTPEHHUI ayauTop fo/KeH 6bITb 3HakoM ¢ FTOCT P 53734.5.1. a Takke ¢ nporpamMmmoit 3CP-ynpas-
NeHna AaHHOW opraHm3alun:

- BHYTPEHHWUI ayanTop JO/KEH NOHUMaTb, kak nporpamma OCP-ynpas/fieHnsi COOTHOCUTCS C CUCTEMOIA
ynpaB/ieHns kayecTBOM AaHHOW opraHunsaumunl). PesynstaTt 3CP-ynpaBneHns — oguH 13 npumepos. Kakue
Mepbl opraHu3aumsa npegnpuHMMaeT npu o6HapyXXeHUn HecooTBETCTBMIN? Kak JOKYMEHTUPYIOTCA pesysnbTa-
Tbl SCP-ynpaBnexHusi? CocTaBnsoTCsA N OTYETbI O KOPPEKTUPYIOLWMX AecTBUsAX? MpoBepseT nn ayauTop,
YTO BbISIB/IEHHbIE NPOG/IEMHbIE YYACTKM YCTPaHAOTCA, Npexpae 4yem npekpawaroTcss KOPPeKTUPOBOYHbIE
aevictena?

- BHYTPEHHUI ayauTop fO/MKEH NPOTU 06yYeHre nepes NnpoBegeHMem nposepku. Mporpamma obyye-
HVS ayANTOPOB B COOTBETCTBUM € TpeboBaHuAamMu FOCT P NCO 9001 obecneumBaeT XOPOLIUA hyHAAMEHT
0N BCeX ayAUTOPOB .

- ayauTop A0J/IKeH ObiTb 3HAKOM C NPOU3BOACTBEHHBIMW NpoLleccamu, KOTopble OH ByaeT NpoBepATb

4.3.9 OT4eT 0 pesy/nibTartax NPOBEPKU

BaxHO MHbopmupoBaTbh PyKOBOACTBO O COCTOSAHMM nporpammbl ACP-ynpaBneHuns. Hanpumep, nytem
COCTaB/IEHNSA OTYETOB O BbINOJIHEHUN NPOBEPOK. KoopanHAaTOp A0/MKEH BbIABUTL M NpoaHa/im3npoBaTth Kax-

11 TOCT P NCO 9000 CucTema ynpasieHus kayecTBOM — OCHOBbI 1 C/10Bapb.
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[l0e HECOOTBETCTBME Ha NpejMeT BAXHOCTU. O cepbe3HbIX HECOOTBETCTBUSIX HEOBXOAUMO HEMEAJIEHHO yBe-
[OMUTb PYKOBOACTBO, UYTOGbI NPUB/EUL HYXHblE Pecypchbl A1 UCNPaB/EHUS HECOOTBETCTBYSI.

CyLiecTByeT MHOXECTBO CNOCOG0OB MH(OPMUPOBAHUSI PYKOBOACTBA O HECOOTBETCTBUSIX. MpUHATO
1Crnosb30BaTh AMarpammbl NPOBEPKX. uarpaMma JO/KHA, Kak MAHUMYM, ONpeaensiTs:

- KO/IMYECTBO pe3y/nbTaToB NPOBEPKY;

- TWUMN MOJTYYEHHbIX AAHHBIX;

- NpoBepsieMblil y4acTok.

PucyHok 1 oTo6paxaeT cTatyc nporpaMmmbsl SCP-ynpaBfieHusi 1 0CHOBHbIE NCTOYHUKY HECOOTBETCTBYSI.
O[fiHaKo pUCYHOK 1 He oToGpaxaeT, co6/o4aeTcsa M NporpaMma U HeT. B HEKOTOPbIX OpraHu3auusax BBO-
[UTCS KOHTPO/bHAsA Ludpa AonyckaemblX Ha JaHHOM y4acTke HECOOTBETCTBUIA. PUCYHOK 2 0TOGpaXaeT KoH-
TPO/ibHblE LMpbl A4S NPOM3BOACTBEHHON NMHUM. Kak BUAHO M3 pUCYHKa 2. MPOW3BOACTBEHHAs NIMHUSA
CYLECTBEHHO NpeBbICUIA KOHTPO/IbHbIE LUpbl. STa MHGOPMALMS NOMOraeT PYKOBOACTBY ONpene/uTh,
BbINOJIHSIETCS NporpaMma SCP-ynpaBieHust Unu HeT.

OTueT Takke BK/OYaeT B cebs ayAMTOPCKUI OTYeT, KOTOpPbIli COAEPXUT COCTOsSIHWE NPOBEpsieMbIX
y4acTKOB C TeYeHMeM BpeMeHu. Mpumep Takoli AuarpaMmbl NpeacTaB/ieH Ha pUcyHke 3.

MpounssoacTBeHHan nuHusa Nel

KonnyecTBo nosiyYeHHbIX AaHHbIX
60

50

T T A

M Inimiilii
N

30

20

10

AxBapb 2004 T.
T — HecooTBETCTBUE COTPYAHWNKOB; 2 — 3a3emneHune, 3— paboTa o6opyAoBaHns. 4 -- NCTOUHUKN ICP

PucyHok 1 — Mpumep oTyeTa 0 NpoBepke, oTo6paxatLero ctatyc 3CP-nporpaMmbl

MpownssoacTBeHHasa nuHnA Nel

AnBapb 2004 .
1 — HEcoOTBeTCTBME COTPYAHUKOB: 2 — 3a3emMseHne, 3 — pa6ota o6opyfoBaHusa: 4 -- UCTOYHUKU DCP

PucyHok 2 — lMpumep oTyeTa 0 NPOBEPKE, OTOGPAKALLETO KOHTPOSIBbHYO LMPY NPOU3BOACTBEHHON NUHUN
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Mpown3BoacTBEHHAs nNuHUA Nel

KonnyecTso NoNyyYeHHbIX AaHHbIX

AHBapb Anpenb Wionb
1— HecoOTBeTCTBME COTPYAHNKOB ? — 3a3emMneHue; 3 — pa6oTa o6opyaoBaHus; 4 «- MICTOUHUKU SCP

PucyHok 3 — lMpumep oTyeTa 0 NpoBepke, 0TO6paxarLLero TeHAEHLMI0 NPOBEPOK

4.4 CwucTeMbl 3a3emMeHnsA/BblpaBHMBaHNSA NoTeHUmana

4.4.1 BBepgeHue

3awmta YOCP-KOMNOHEHTOB CONpoBOXAaeTcsa obecnevyeHnem 3asemsieHns AnsA NnpuBeAeHns 3awuT-
HbIX MaTepunanoBs 1 NepcoHana Kk 0f4HOMY 1 TOMY Xe 31eKTpuyeckomy noTeHuunany. Bce nposogsime n pacce-
nBatwllve anemMeHTbl paboyel 30HbI, BKIYas NepcoHasn, AO/KHbl VMMeTb CBS3b WM 3NeKTpuyeckoe
coefIMHEHNe C U3BECTHOI TOYKOW 3a3emneHus W obuieli coefnMHUTENbHON TOoukol. Takoe coeguHeHve
obecneumBaeT pacnpegenieHne 3apsia, BbipaBHUBaHNE HanNpsXXeHNa Mexay BCEMU aieMeHTamu 1 nepcoHa-
JIOM 1 yCTpaHseT BepOATHOCTb Bo3AelcTBMA SCP Ha 4yBCTBUTE/IbHbIE KOMMNOHEHTbI. DnekTpocTaTnyeckas
3aumnTa MoXeT umMeTb noTeHuunan, OT/NINYHBIN OT «HY/1eBOro» Hanps>eHusa 3emsnun, korga Bce 3afieMeHTbl CUC-
TeMbl NPUBOAATCA K OLHOMY U TOMY Xe NoTeHuumany.

MprumeyaHne — BakHO NOHNMATb, YTO ANINTEKTPUKN HE TEPAIOT CBOW 3/1€KTPOCTATUYECKUIA 3apaj NPy KOHTak-
Te c 3eMneii. B nepeuncnenun r) 4.6 npueegeH npuHLuun paboTsl ¢ AnanekTpukamu. B aTom naparpade npmsefeHbl pyko-
BO/ICTBA U METOAUKN, Heo6XoauMble 418 co3AaHns 3 PeKTUBHOIO 3a3emieHnss OHW OrpaHUyNBalOTCA TOMbKO 3a3emne-
HMEM B Liensx 3awmTbl oT SCP.

4.4.2 OCHOBHble Tpe60OBaHUA K 3a3eMJIEHUIO

MepBbIM 3TANOM ANA NPUBELEHUA BCEX KOMMOHEHTOB Y33 K O4HOMY 3/IeKTPUYECKOMY MnoTeHuuany
SIBNISIeTCA 3a3eM/ieHne BCEX NPOBOAAWMX KOMMOHEHTOB paboueli 30HblI (pabouvMe MNOBEPXHOCTU, AW,
o6opyaoBaHUE U T.M.) K OAHON U3 NMEPEUYNCIEHHbIX HUXE TOYEK.

4.4.2.1 3awuTHas 3eM/ia UM PyHKUMOHaNbHOe 3a30MJ/ieHne

Mpy aNeKTpuyeckom 3TasIOHHOM 3a3eMyieHum (3awuTHOl 3emne) Ans 3awutbl oT OCP ncnonb3yercs
NPOBOAHVK 3a3EM/IEHNS, KOTOPbI/ SIBNAETCA YacTbl0 CUCTEMbl 3NEKTPOoCcCHabxeHus. icnonb3oBaHne 3auT-
HOIN 3eM/IN B KauyecTBe 3TAJIOHHOTO 3a3eM/ieHnsa Ans anemeHToB ODCP-ynpaBneHus rapaHTUpyeT, 4To ane-
MeHTbl OCP-ynpaBieHus 1 Bce NoAktoyaemMoe K 3/1eKTpoceT 060pyaoBaHme Haxo4AaTCA No4 OAHUM U TeM
Xe noteHuunanom. Ha anarpammax (pucyHku 4a. 46 n 48) npuBefeHbl NPOBOAHUKM 3a3eMneHns o6opyaoBa-
HVSA B TPEX pa3/INYHbIX CMCTEMaX 3HeprocHabxeHns. Mpu Ncnosib3oBaHMKM 3TOrO TNa 3TaJIOHHOTO 3a3eMsie-
HUA anemeHTbl OCP-ynpasieHns. NpuMeHaeMble B opraHusaLlmm, COeAnHATCA C NPOBOAHUKOM 3a3eM/IEHUSA
060pyL0BaHNS.

Ecnun ncnonb3oBaHne nNpoBogHUKA 3a3eM/IEHUSA HeXenaTesibHO UM HEBO3MOXHO, UCMOJIb3yeTCs (DYHK-
LUuoHasbHoe 3a3emsieHne. PyHKUMOHaIbHOe 3a3eM/ieHne npeacTasiseT cob60oi OTAEeNbHbIV 3a3eMNsatoLmi
3/1eKTPOJ, KOTOpPbIV UCMONb3yeTCs B KAYECTBE 3TASIOHHOrO 3a3eM/eHus ANs Bcex anemeHToB SCP-ynpasre-
HUSA. NPUMEHsIeMbIX B opraHusaummn. PekomeHayeTcs, 4To6bl cuctema (yHKLUMOHa/IbHOTO 3a3eM/ieHuns bblna
CBfi3aHa C 3M1EKTPUYECKO 3a3eMnstoleli cncteMoli (ecnim TakoBas MMeeTcs), YTobbl MCKIHOYNTL pPa3HOCTb
NnoTeHUManos Mexay 3TMMU ABYMS cucTeMaMM 3a3eMIeHuUs.

8
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OO0KMHOE ceTeBOe 060py/a0BaHIe

Ponukn
M HOsoe UepHblii 120B
Heltpan*»* Y/
UJmhl Mynb Benbiin
LML 3a3auneHHs Y M uwanuw cuii
3eneHblin xpnya
nepemblyka 3memnaHun”
Inflopmp— Ta
3anwnmkxumi
enKapag

PucyHok 4a — Mpumep CeBepoamMepuKaHCKoli aHeprocucTeMbl

OCHOBHOe oereeoe 060pyfoBaHNe

KpacHblit
nnuTanTblii MnaTa
bl - < «eM nnn curan 240 B
HelitpasnbHas V 4- YA
LLMHA Kynb VY YepHbIii
Ilhne TémTtann " MeneTmewnii
B 3anerait Lwpnyu
HFdiWoonH
gMMW W jjjg
enunpog,

PucyHok 46 — Mpumep Manasuiickoii aHeprocucTemsl

OCHOBHOE CETeBOE 060PYA0BAB

Mnata
230B

3amwaguhii
anicTpas,

PucyHok 48 — Mpumep aHeprocucTeMbl Bennkobputanun — OfgHodasHas cuctema

PUCYHOK 4 — DHEeprocucTtemMbl HEKOTOPbLIX CTPaH
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4.4.2.2 O6was coegnHnTenbHasa Tovka (BbipaBHMBaHME NOTEHLMAN0B)

Ecnun 3a3emnsowas cuctema oTcyTcTeyeT, nporpamma SCP-ynpasnemMus ocyLecTBNAeTca NogKnwoye-
HVem Bcex aneMeHToB OCP-ynpaBneHus u Apyrux 60/bluX NPOBOAHWKOB K 06LLE TOUYKe coefuHEeHUs.
Takas Touka He coefVHSeTCA C 3eM/ell, HO BCe 3/1IeMEHTbI, COeiMHEHHbIE C 06l el TOUKOl, 6yayT HaXo4UTb-
€A NOA OLHUM U TEM X€ NOTEeHLMANOM, YTO CHUXaET BEPOATHOCTb NoBpexaeHns YOCP-KkoMNOHEHTOB. Touka
06LLero coeMHEeHNS MOXET ObiTb €4MHCTBEHHOW NPOBOASLLEN TOUYKONM, K KOTOPOI NOACOEANHSAIOTCS 3a3eM-
nsLWmne NnpoBoga kaxaoro anemeHta 3CP-ynpasieHus. Wi 601blLIUM NPOBOAALLNM 3/1IEMEHTOM, TaknM, Kak
MeTannyecknii kapkac unm paboyee Mecro.

Hanpumep, B odpncax 4acTo MCMOMb3YHOTCA onepauumn «noneBoro» o06cnyxunsaHns obopyaoBaHuns (Ha
mecTtax). o npuunHam 6e30nNacHOCTM 06CNYXMBAKLLMIA TEXHUK YAcTO OTCOEAUHSIET CETEBOI NMPOBOA, KOTO-
pbIii 0HOBPEMEHHO ABNSETCA 3a3eMJIS0WMM NPOBOAOM A1 faHHOro o6opygoBaHus. UTo6bl yCTaHOBUTL B
Takoe obopygosaHne YDOCP-KOMMNOHEHTbl. HEO6XOAUMMO 3NEKTPUYECKM COEAMHWUTbL WM CBA3aTb BMeCTe
o6CcnyxXnBarLLEero TexHNKa, kapkac obopyaoBaHus 1 Y9CP-koOMOHEHT. MNpy TakoM coeVHEeHu, Korga Tex-
HWK obpallaeTcs ¢ usgenmem Wam yctaHaBnusaeT usgenve B opucHoe obopygosarve, SCP He BO3HMKAET.

4.4.3 [JononHuTesibHble Tpeb6OBaHUA K 3a3eMIeHUI0

CamoneTbl, kopabnu 1 Ha3eMHble TPAHCMOPTHbIE CPeACTBA UMEIOT LUNHY 3a3eM/IEHNS UM NPOBOAHWK
3a3eM/1IeHuns], KOTOPbI/i UCNONb3yeTCA B KAYecTBe 06LLell TOUKM 3a3emMieHuns. Takol cueHapuii aHanornyex
CcuTyauuy BblpaBHUBaHUS MOTEHLMAOB.

Heobxoanmo, 4To6bI Kaxkaas 3asemnsemasn paboyas NOBEPXHOCTb COeAMHANACH C 3eMEN HaNpsaMyHo.
Ha pucyHke 5 nokasaH pekomeHayeMblli cnocob 3azemneHns. OgHako BO MHOTMX KOMMNaHKaX paboyve nosep-
XHOCTM COeMHAITCA C 3eM/ieil nocnefoBaTeNbHO, Kak 3TO Noka3aHo Ha pucyHke 6. MNocnepoBaTenibHOe coe-
AVHEeHNe pabounx NOBEpPXHOCTEN MOXEeT MPUBECTU K CUTyaLuu, KOrja Heckosbko paboynx noBepxHocTel
0TCOEAMHAITCS OT 3a3eM/IeHUsI NpM 06pbIBE EANHMYHOTO 3a3eM/IAH0LLEr0 NPOBOAa, U MO3TOMY Takoi cnocob
3a3eM/IeHNs He pekoMeHayeTcs.

PucyHok 6 — MpumMep HepekoMeHAYEeMOro 3a3eM/IEHNS NOCNEL0BATENbHO COEANHEHHbIX CTON0B

4.4.4 TlpoBepKa CUCTEMbI 3a3eM/1eHUSA

4441 3awmTHasa 3emnsa

[na nporpamm SCP-ynpaBneHus. B KOTOPbLIX 4/15 3a3eM/ieHNs anemeHTos SCP-ynpasneHnsa ncnosnb3y-
eTcsa 3a3eMNALWnii NPOBOAHMK, HEOBXOAUMO NPOBEPATHL LLe/IOCTHOCTb NEKTPUYECKON cucTeMbl. B pasnuu-

0



FOCT P 53734.5.2—2009

HbIX CTpaHax MPUMEHSIOTCA pasHble KOHTpoAupyemble napameTpbl. OHaKo CyLeCTBYIT 3/IEMEHTHI,
KOTOpble A0/KHbI NPOBEPATLCA B Nt0601 nporpamme SCP-ynpaBneHus ¢ NpyMeHeHnem 3a3eMsioLLero npo-
BOAHVKA:

- COMpOTMB/IEHNE MPOBOAHMKA 3a3eMSAILLEr0 060pyA0BaHNS AO/MKHO COOTBETCTBOBAThL TpeboBaHu-
AM 3/1eKTPUYECKUX NPaBU/ Y HOPM:

- 3/leKTpmyeckas cuctema [O0/HKHA MMeTb NpasBWUIbHYI MPOBOAKY, rapaHTUPYIOLWY, YTO 3/1EMEHTHI
OCP-ynpaBfeHus COeAUHSIIOTCA C 3eMJIEN, a He C HaxoAsALWelics Noj HanpsHxeHNeM 4acTbio 3/1eKTpUYeckoi
CUCTEMBI.

4.4.4.2 dyHKUMOHaNbHasA 3emMnsa

Ecnn ucnonb3yeTcs hyHKUMOHAIbHASA 3eM/151, HY)XXHO y6eanTbCs, UTO crucTeMa 3a3eM/ISoLLero npoBoa-
HVKa OoTBevaeT TpeboBaHWAM HOPMAaTUBHbIX AOKYMEHTOB. MoxeT noTpeboBaTbCA KOHTPOb CReayroLmx
napameTpoB:

- yAe/ibHOe COMpPOTUB/IEHME MOYBbI;

- COMNPOTWUB/IEHME MO OTHOLUEHUIO K 3eMNE;

- CONpoTUBMEHME 3a3eMIAIOLLEro a/ieKTpoa.

4.4.4.3 BblpaBHMBaHWe NOTeEHLNaN0OB

Ecnun ncnonbsyeTtcs cuctema BblpaBHMBaHUSA NOTEHLMAN0B, HEO6X0ANMO y6eanTbes, YTo obLasn coe-
OVHUTENbHasA TOoYKa UMEET A0CTaTOYHYH NpoBoAUMOCTb. ConpoTuB/ieHNe obLeil coeaUHUTENbHON TOUKM
Mexay /obbiMy ABYMS cOegUHEHNSAMN 3/1eMeHToB DCP-ynpaBneHns 4OMKHO 6biTb MeHee 1 OM npu nsmepe-
HAW C UCMOSb30BaHMEM OMMETpa MOCTOSHHOrO ToKa C M3MepuTesibHbIM conpoTuBrieHnem ot 0.1 Om go
1-10e OM C MMHMMAaJIbHLIM HaNps>XXeHWeM OTKpbITOW uenn 1,5 B.

4.45 TlpoBepka NpaBUNbHOCTU YCTAaHOBKM 35ieMeHTOB DCP-ynpaBneHus

[Mocne NpoBepKn 3TaNOHHOIO 3a3eMJ/IEHUSA BaXHO y6eauTbCsA B TOM. YTO BCe anieMeHTbl OCP-ynpasne-
NS NPaBU/IbHO COeAMHEHbI C 3Ta/IOHHbIM 3a3eM/ieHneM. icnonb3ys coOTBETCTBYOLWNI METOA UCTbITAHUS,
Heo6X0AMMO MPOBOPUTL, YTO CONPOTUB/IEHNE OTHOCUTE/ILHO 3EMAN (MM OTHOCUTENIbHO 06LUeli coeanHun-
TesIbHOI TOYKM) HaXo4uMTCA B Npejenax, ykasaHHbix B Tabnvuyax 2 3 FTOCT P 53734.5.1.

4.5 3a3zemsieHne nepcoHana

Tpe6oBaHue NOCT P 53734.5.1 0 3a3eM/ieHnn nepcoHasa AO/HKHO BbINOAHATLCA AN 1060ro nepco-
Hana. NpuB/IEYEHHOrO K paboTe ¢ He3alwuLeHHbIMM Y3CP-komnoHeHTamu. CyluecTByeT ABa cnocoba 3asem-
nenHus. MNepBblii — 3TO MCNONb30BaHWE aHTUCTATUYECKNX GPacieToB, BTOPO — MCMNO/b30BaHME CUCTEMBI
«HanosIbHOe NOKPbITME-06YBb». BbIGOP cnocoba 3a3eMeHnst 3aBUCUT OT HECKOJIbKNX (DaKTOpOoB, BK/IYalo-
LWmx om3anyeckune AeiCTBUSA U OKpYXatoLLe YCN0BMS, a Takke NoTeHUMasbHble 3aTpaTbl Ha KaXAablli U3 Cnoco-
60B. OGe cUCTEMHble METOAMKWA BKIOYAKT YesioBeKka, 3/1eMEHTbl KOHTPONsA (TO eCTb aHTucTaTuyeckuit
6pacneT, HanonbHOE MOKPbITUE Y 06YBb) 1 coeANHEHUE C 3eMseli. Tunbl, MPUMEHEHUS 1 Apyras KnoyeBas
MHbopmauma 06 aHTUCTaTMYeCKMX 6pacneTax, HanobHbIX NOKPLITUAX U 00yBM NpuBefeHa B 4.5.2 n 4.5.3.

4.5.1 CucrteMHble TpeboBaHUA

DnekTpocTaTuyeckuii 3apsf, HakananMBaeTcs Ha Tefle BO BpeMms ABWXeHus. DToT 3apsag dopmupyet
3/1eKTPOCTATUYECKUIA NOTEHLMaN NN HanpshkeHne Mexay Te/loM U 3eM/ieil, KOTopoe NPUBOAUT K NoBpexae-
HUIO YyBCTBUTENbHBLIX K ACP KOMNoHeHTOB. MeToauka, onucaHHasa B FTOCT P 53734.5.1. npegHasHavyeHa ans
3alMTbl YCTPOICTB, UMEKLMX YYBCTBUTE/IbHOCTb MO MOAeN YenoBeyeckoro Tena 100 B unu Bbiwe. Ans
noAAepXaHuns HanpsHKeHUs YenoBeyeckoro Tena Hmxke 100 B. He06X0AMMO 3/1EKTPUYECKM COEAUHNUTL TENO C
3a3eM/IEHVEM WU BbIPOBHATb Pa3HOCTb NOTeHuua-

HapoanHHe, 9
0B coefiHeHneM Bcex aneMeHToB SCP-ynpasneHns 1001—
Apyr ¢ Apyrom.

Cuctema 3asemneHus obecneuyunBaeT onpepge- r 9]
NIeHHYI0 CTeneHb YBEPEeHHOCTU, YTO NoTeHumnan tena
ocTaetcs Hwke 100 B npu nocnegosaTesibHOM coefu-

HEHWUW C afiIeMeHTaMn KoHTposns. ConpoTuBeHne ane- 60

MEHTOB KOHTPONSA ABNAETCA KN4YeBbiIM (DaKTOPOM B

OrpaHMyeHnn HanpshxeHus, HabnwgaemMoro Ha Terne.

McnbiTaHnsa, npoBeAeHHble TEXHUYECKUM KOMUTETOM

101 M3K, nokasanu, 4YTO A5 CHUXKEHUA HanpsxXeHus

Tena fo MeHbwero, yem 100 B 3HaueHus, TpebyeTcs 10 20 20
ConpetHenmHui*. MObI

conpoTuBneHue He 6onee 3,5+¢107 Om. Ha pucyHke 7

nokasana 3aBUCUMOCTL M@XAY HANPAKEHNEM TeNA U pycvuok 7 — 3aBUCHMOCTL MEX/AY HANPSKEHNEM Tena

COMPOTMBJ/IEHNEM OTHOCUTEJIBHO 3EMAN. 1 COMPOTMBNEHMEM OTHOCUTENBHO 3EMN
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4.5.2 Cuctema «aHTucTaTuyeckuin 6pacnet — COTPYyLHUK»

CuctemMa 3asem/ieHMs NOCPeACTBOM aHTUCTaTUYeCKuX Opac/iieToB COCTOUT U3 TpexX 3/1eEMEHTOB:
COTpYyZAHMKa, NpoBoja v 6pacneta. Heo6xoAnMO U3MepaTb BCIO cucTemy (T.e. OT Tena CoTPyAHMKA A0 KOHLa
nposofja 3a3em/eHuns), YTobbl rapaHTMpoOBaTh, YTO CONPOTVB/IEHNE NepCcoHana OTHOCUTE/TbHO 3eM/IN Haxo-
AMTCA B 3afaHHbIX NpeAenax.

AHTVCTaTUYeCKNiA GpacneT uvalie BCero WUCMNOMb3yeTcA [A1S 3a3eMneHuss nepcoHana. CornacHo
FOCT P 53734.5.1 aHTucTatmnyeckme bpacnetbl NnpefHasHavyeHbl 4158 COTPYAHUKOB, KOTOpble CUAAT Ha pabo-
4yeM MecTe 1 BbINOHAT onepauun ¢ Y3CP-koMNoHeHTaMu. 115 COTPYAHUKOB, CUAALLMX 3a paboymm mec-
TOM. CUCTEeMbI HamnosiIbHOTO NOKPbLITUA U 06YBY He o6ecneunBatoT HafeXHbI KOHTaKT C 3eM/1eil, Tak Kak Horn
COTPYAHMKA He BCerfa HaxoAsTcs B MOCTOAHHOM KOHTakTe C MOJIoM.

Mpu 3a3eMneHnn xe CTOALLEro COTPyAHMKa NOCPEACTBOM aHTUCTATMYeCcKoro 6pacneTa npoBoy, 3a3em-
NIeHNa 4acTo MellaeT, N03TOMY CUCTEMA 3a3eM/IEHNSA «HaMOo/IbHOEe NOKPbITUe — 00YBb» cuMTaeTCcs npegnoy-
TUTE/NbHOA.

4.5.3 Cuctema «HanosibHoe NOKpPbITUEe — 06YBb»

3asemsieHne nepcoHana MoXeT Takke OCYyLeCTBAATLCA NOCPEACTBOM CUCTEMbI HAMNOIbHOTO NOKPLITUA
no6yBun. 3TOT METOA NOAXOANT, ecnu TpebyeTca MOOGUILHOCTL NepcoHana, Uan nepcoHasn paboTtaeT B 30HaX,
rae Heyfo6HO MCNOMb30BaTb aHTUCTaTUYecKne 6pacneTtbl, HO Heobxogumo obpabaTbiBaTh U NepemeLlaTtb
Y3CP-ycTpoiicTBa. 3a3emMsieHne ocyLecTBAAETCA NyTeM NCNOIb30BaHNS PacCenBaloLwmnx Uan nNpoBoaALLmnX
HanosibHbIX MOKPLITUI K pacceuBalowWwein wam nposogslieii o6ysn. Cuctema «HanosibHOe MOKPbI-
Tne — 0b6yBb» MOXET MCMO/Ib30BaTbCA Kak BCnomoraresibHas cuctema npy 04HOBPEMEHHOM UCMOIb30BaHNN
aHTucTaTMyecknx 6pacneTos.

Ecnu cuctema «HanosibHoe NokpbiTue — 00yBb» SABNAETCH €AUHCTBEHHON CUCTEMON 3a3eMIeHuns nep-
COHasla. ConpoTUB/IEHMNE OTHOCUTE/IbHO 3EM/IN, BKOHatoLwee COTPYAHMKA, 06YBb 1 NOM. AO/KHO 6bITb TakKUM
Xe. Kak v Ansa aHtuctatuyeckux 6pacnetos (MeHee 3,5 Om w107 Om).

Mpun 6051ee BbICOKOM CONPOTUBIEHUN CUCTEMbI «HAMOJ/IbHOE NOKPbITUE — 06YBb», 06LLee conpoTuBEe-
HV€ OTHOCUTENbHO 3eMIN A0/MKHO 6biTb MeHee 1.0 Om <109 OM, u MakcMMasibHOe HanpsKeHve Ha COTPYAHU-
Ke A0/MKHO 6bITb MeHee 100 B (cpegHee OT NATU MaKCYMYMOB) MPU XYALMNX YCIOBUSAX.

HekoTopble TuMbl 3alMTHOM 06YBM BKIOYAIOT 3aliMTHble BOTUHKM C 3a3eMAIOWMMN NO0CKaMy Ha
nofoLse n kabnykax n 6axunbl. Ecnv 3awmntHas 06yBb He NOHOCTBIO MOKPbIBAET HUXKHIOK YacTb CTOMbI, Npy
Xo4b6e MOXeT BO3HWKHYTb 3apsj. Hanpumep, npy Mcnonb3oBaHUM peMeLlkoB 3a3emneHus. MpuBegeHHas
HUXe anarpamma (PUCYHOK 8) nokasbiBaeT HanpsXeHve Ha Tene COTPYAHMKa, UAYyLero no 3asemsieHHoMYy
npoBoAsALLeMYy MONY C ABYMS HafeTbiMU pemellkamu 3asemseHuns. HanpskeHue Ha Tene coTpyfHuKa He
MOXeT KOHTPONIMPOBATLCSA, NOCKO/IbKY PEMELLKN 3a3eM/IEHNS HE UMEIOT NOCTOAHHOIO KOHTakTa ¢ npoBoAs-
Leli NOBEPXHOCTLIO Mona.

Pemelkn 3a3emneHus asnawTca a(eKTVBHbIM CPEACTBOM 3alnTbl COTPYAHUKOB, KOTOPbIM NPUXO-
ANTCA CTOATb Ha paboyem MecTe, KOrfa BEPOATHOCTb NOTEPU 3a3eMfieHnsa HeBenuka. NpumeHeHne pemelu-
KOB 3a3eM/ieHns HeadhpekTnBHO, ecnn Y3CP-kOMNOHEHTbI NepemMeLlanTca B npegenax Y339 BpyUHYHo.

CornacHo ctaHgapty M3K 61340-4-5 (6] AN U3MepeHns CUCTEMbI «HANO/IbHOE NOKPbITUE — 0BYBb»
MCnosb3ylTCs fBa MeToAa UCMbITaHNS:

a) usmMepeHne conpoTUBEHUS HANOJIbHbIX MOKPbLITUIA M COTPYAHMKA, HOCALLEro 3aLMTHY0 00yBb. 3TOT
MeTO[ UCMOMb3yeTecs Kak 415 U3MEePEHUS CONPOTUBIEHNS YCTAHOB/IEHHbIX, TaK U yCTaHaBIVBaeMbIX NOOB, &
TaKkKe 415 USMepeHnsa ConpoTUBEHUS NTHOObLIX 3ALUTHLIX HANOJIbHbIX NOKPbLITUIA, HANPUMEP: NUTKW, KOBPOB,
3MOKCUAHBIX NMOKPLITUIA, TaMUHaTa, MaToB. KPacKUYMOKPLITUSA WK NakoB AN Nona,;

6) usMepeHve 3apsaga HanonbHOro NMOKPbITUSA, 0B6YBU U COTPYAHMKA, KaK CUCTEMbI. TOT METOA UCNONb-
3yeTcs 418 U3MepPeHUs 3apsafa Kak yCTaHOB/EHHbIX, Tak M yCTaHaBMBaeMbIX MOJI0B, & Takke A8 U3MepeHus
3apsaga Mo6bIX 3aWUTHBIX HANObHbIX NOKPbITUIA: NAUTOK, KOBPOB, 3NOKCUAHLIX NOKPLITUIA, NaMUHaTa, MaToB,
KpackvYnoKpbITUS UAN NakoB 4715 nona.
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PucyHok 8 — HanpsixeHne Ha CoTpyHUKe, NAYLLEeM M0 3a3eMIeHHOMY NPOBOoAsLLEeMY N0y CABYMsl HALETbIMU peMeLlKa-
MU 3a3eMJIeHNS

4.6 YyacTok, 3aliULLeHHbI 0T aneKkTpocTaTnyeckoro paspsiga (Y39)

YuacTok, 3aluLeHHbI 0T a1ekTpocTaTuyeckoro paspsaga (¥Y33) — 3To yyacTok, 060pyA0BaHHbIN ane-
MeHTaMun SCP-ynpaBneHus. He06X0A4MMbIMU AN CHWKEHUS BEPOATHOCTU noBpexgeHns YOCP-koMnoHeH-
TOB.

B wrpokom cmbicne, B Y33 OCyLLeCTBAAETCA KOHTPO/Ib CTATUYECKOTO 3/1EKTPUYECTBA Ha BCEX 3/IEMEH-
Tax. MocTynawLmx Ha 3TOT y4acToK. [epcoHan, a Takke NpoBoAsALLNe UK paccenBaroL e 31eMeHTbI 40/1-
XHbl 6bITb COEAUHEHbl 3NIEKTPUYECKN APYT C APYTOM U 3emneid (m ¢ o6Leil coeMHUTENBHON TOYKOM Npw
OTCYTCTBUW 3a3eM/IEHUA) A1 BbipaBHUBAHUA 3/IEKTPUYECKOTrO NoTeHUMana mexay asTuMmu anemMmeHtamu. Pas-
Mep Y33 MoxeT pasnnyaTtbes. Y33 MoXeT 6bITb kak pabouum Mectom B OAHOM MOMELLEHUW, Tak v BCel Tep-
puTopMei NnponssoacTBa. Y39 MOXET Takke NpescTaBnAaTb CO60l NOpTaTUBHYIO paboyyo NOBEPXHOCTbL MK
KOBPUK.

B ctangapte TOCT P 53734.5.1 usnaraetcs Heckosibko Tpeb6oBaHuii no obpateHuio ¢ Y3CP-komo-
HBHTaMM, a UMEHHO:

a) UDCP-koMNOHEeHTbI f0/MKHbI 06pabaTbiBaTbCA BHYTPM Y33. 3TO 03HAYaeT, YTo npu NobbIX onepa-
LUMAX C HesalMLLEeHHbIMY YyCTPONCTBaMU, 31EMEHTbI C HUMU conpuKacatLmnecs f4o/MKHbl ObiTb MM60 3a3eM-
neHbl. NMM60 coefuHeHbl ANSA BblpaBHMBaHWA noteHumnana. Ecnn U3CP-KkOMNOMEHT BblHOCUTCS M3 Y33. OH
[OMKEH ObITh 3alMLLEeH 0T NoBpexaeHuii. na TpaHcnopTupoBkn Y3CP-KOMMNOHEHTOB 13 04HOTO Y33 B Apy-
oM [O/MKHA NCNOb30BaTbCA 3aLLUTHASA yNakoBka Uav cneunanbHO CNPOeKTMPOBaHHbIe HOCUTENN;

6) no6oi Y33 Ao/mKeH MeTb YeTKO onpedenieHHble rpaHnLlbl. COOTBETCTBYIOLLME 3HAKN W CUMBO/IbI
[OMKHBI MAEHTUMLUMPOBAaTL 3allMLLLEHHbIE YY4acTKU TakuMm obpa3om, YTo6bl BCe Noaun, BXoAsLIMe Ha y4yac-
TOK. BK/lOYas noceTuTenen, noHMmanu, 4to TpebyTcsa cneumanbHble Mepbl NPeAoCTOPOXHOCTW. HekoTopsb-
MW MpUMepaMu  COOTBETCTBYHOLMX 3HAKOB/CUMBO/IOB ABMSAIOTCA: MapkUMpoBKa, JieHTa Ha mnosy,
onpegensioLlas rpaHuLbl ¥Y33; pasHbiM LiBETOM OKpalleHHble HanosibHble MAUTKM Uav Nobble gpyrue cnoco-
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6bl OUepunBaHmnA rpaHnLbl Y33. Opranunsaunsa 4o/HkHa rapaHTMpoBarth, YTO BCe BHOBb NOCTynaroLwmne coTpys-
HVKV NMPOXOAAT 06yyeHne, B KOTOPOM YETKO ONpesenatTcs npasuia noBefeHns Ha yyactke Y33:

B) [OCTYyMN Ha y4yacToK Y33 paspelleH TO/IbKO NepcoHany, ycrnewHo npowegwemy obyyeHve. B cutya-
LMsX. Korga nocTaBLUKK, 3aKa3unku, HOBble COTPYAHWUKN Un Apyrhe noceTUTeNn fO/KHbI BOWTU Ha y4acTok
Y33. nx go/mKeH conpoBoxaaTb COTPYAHMK, Npolieawnii obyyeHune:

) HeHyXHble AN3/TeKTPUKN AO/MKHbI 6bITb yAaneHbl ¢ yyacTtka ¥339. Paboune fnmanekTpukn Heobxoam-
MO NpOBEPSATb Ha NpeAMeT NpeAcTaBNeHNs UMK Yrpo3bl A1 YYBCTBUTENbHbIX K QCP ycTpoiicTB. CornacHo
FOCT P 53734.5.1 cywecTByeT Ba MeToga KOHTPONA AU3/TIEKTPUKOB:

1) n3MepeHue HanpsHKEHHOCTU 3/1EKTPOCTATUYECKOro NO/A B TOUYKE WAN NOMOXeHUK, rae obpabaTbiBa-
eTca U3CP-KOMNOHEHT. B 3TOl cuTyaLum HanpshKeHHOCTb MOMSA He A0o/KHa npeBbiwats 10000 B/wm;

2) n3MepeHune Nons Ha OTAEe/IbHbIX 3/1eMeHTax, BHOCUMbIX B ¥33. 3nekTpoctaTnyeckuii noteHuuan
3/leMeHTa n3mepseTcs Ha 3a4aHHOM PacCTOSHUM OT AWSMIEKTPUKa (B COOTBETCTBUM C MHCTPYKLMER No aKc-
nnyaTauuu n3mepuTesibHOro npubopa). 4na Takoro Tvna n3MepeHust MakcuMasbHO AONYCTUMbIV NoTeHuman
coctaBnset 2000 B. Ecnun namepeHHoe 3HaveHue npesbiwaeT 2000 B. HE06X0AMMO BbINOMHUTL Criegytollee:

i) OAMINEKTPUK [OMKEH HAXOAUTLCA Ha PaccTosHUM He MeHee 30 cm 0T YHOCP-KOM/IOHEHTa,

i) ecnn HeBO3MOXHO 06ecneunTb paccTosHne 30 cM. He06X0AUMO NCMO/b30BAaTL MOHU3ALIMIO NN A PY-
rMe MeTofbl CHUXEHUS YPOBHSA hopMUpYeEMbIX B rMpouecce 3apsafos. Hanpumep, ncnosb3osaHne XuMuyec-
KO 06paboTKn MOBEPXHOCTEN W30MALUMOHHBLIX MaTepuasioB UAW AOMNOSHUTENIbHOE ynpaB/ieHWe YpPOBHEM
BNTAXHOCTU BHYTpU ¥Y33.

4.7 2nemeHTbl OCP-ynpasnieHus

B cnepyowmx noAnyHKTax onucbiBalOTCA OTAESIbHbIE 3neMeHTbl DCP-ynpaBfieHns. KOTopble MOXHO
Mcnonb3oBaTh Npu paspaboTke nporpammbl ACP-ynpaBneHus B cootsetcTeum ¢ FTOCT P 53734.5.1.

4.7.1 Pab6o4yune nNoBepxHOCTU

4.7.1.1 O6wme 3amevaHus

Paboune noBepxHOCTW UrpaloT BaXKHYK pO/ib B NMPOEKTUPOBaHMU U chopMupoBaHumn ¥Y33. Pabouune
NOBEPXHOCTU, NpefHasHaveHHble Ansa SCP-ynpasneHns, UCNosb3yOTCA Ha yyacTkax CO0pKM U peMoHTa, a
Takxe npu NposBefeHnn «nosieBoro» o6cnyxmBaHuns. B 60n1bLIMHCTBE 30H, FAe ocyllecTeaseTcs o6paboTka,
PEMOHT UK UCMbITaHWe Hes3aluleHHbIXx YOCP-KOMNOHEHTOB. paboyass NOBEPXHOCTb [0/XHA paccensBatb
anekTpocTaTuyeckuii 3apsag. Paboyas NoBepXHOCTb ABAETCA BaXXHbIM KOMMNOHEHTOM B (DOPMUPOBaHNM CTa-
Tuyeckn 6e3onacHoro paboyero MecTa, Hapsay € 3a3emMneHneM nepcoHana.

[naBHoOW 3a4ayell NpaBUIbHO 3a3eM/IeHHON paboyeii NOBEPXHOCTN ABMASEeTCA obecneyeHne TOro, 4To
BCe obpabaTrbiBaemble 3/leMeHTbl N paboyas 30Ha HaXoAATCA NOA OAHUM U TEM Xe INEeKTPUUYECKNM NOTEeHLM-
anom. Paboune noBepxHOCTK obecneunsaioT cneayrolimne MyHKLUK:

- paboyast NOBEPXHOCTb, NpeHa3HavYeHHas A1 KOHTPOIS CTaTUYECKOro a/1IeKTpuyecTsa, obecneunsa-
eT 3N1eKTPUYECKUI NYTb K 3a3eM/IeHNI0 UK K 06LLEe COeMHUTENbHON TOYKEe B C/lyYae BbipaBHUBAHUSA NOTEH-
uvrana. 3To No3BoNsET pa3mellaTb Ha paboyeli MOBEPXHOCTW HeAMINeKTpUYeckne matepuasbl, YTOObl OHM
paspsxanmcb KOHTPOIMPYEMbIM 06pa3oMm:

- B HEKOTOPbIX CAyvasx paboyas NOBEPXHOCTb OnpeAensieT rpaHnLbl paboyero yyactka ¥33. Ha KOTo-
poii MmoryT o6pabatbiBaTbcst H3CP-KOMMNOHEHTHI.

4.7.1.2 ®akTopbl, yuuTbiBaeMble Npu BbiGOope pabounx NoBepPXHOCTEN

CyluecTByeT HECKONIbKO OCHOBHbIX (hakTOpoB, KOTOPbIE HYXHO YUMTbiBaTb MPU BbIGOPE COOTBETCTBYIO-
el paboueii NOBEPXHOCTU:

- onepauuu, Npon3BoavMble B paboyeli 30He;

- MOCTOSIHCTBO paboyeil 30HbI;

- (bm3anyeckne xapakTepucTuKu:

- XMMUYeCKue xapakTepucTuku,

- 3/IEKTPUYECKME XapaKTepPUCTUKN:

- BOMPOCbI TEXHWKM 6€30MacHOCTH:

- y6opka.

Tvn paboyeil NOBEPXHOCTU 3aBUCUT OT TuNa paboT. Ecnv o6pabaTbiBaeMble 31eMeHTbl UyBCTBUTEbHbI
K MexaHu4yeckum ygapam, Heobxoammo, 4tobbl matepuan paboyeit noBepxHoCTH 6bin MArkuMm. Ecnmn Heobxo-
AVMO nepemeLlatb TsXenble U3AeNnsa ¢ OCTPbIMY KpasMu, matepuan paboyeii NOBepXHOCTH AO0/MKEH ObiTb
M3HOCOYCTONYMBbLIM. ECiv nepcoHan nogsepraetcs BO3AENCTBMIO BbICOKOTO HANPSHXXEHUSA NpU BbINOHEHNUN
onepauuii, Heo6xoANMo, 4Tobbl paboyre NOBEPXHOCTW OrpaHMyMBaIn NPOXOXAEHNe TOoKa, eCn UCTOYHUK
3Heprumn conprikacaeTcs ¢ paboyeli NoBepxHOCTbI0. [MNpn BbIGOpe pabounx NOBEPXHOCTEN ANA YNCTbIX MOMe-
LLeHWIn He06X0AMMO YUnTbIBATh TakMe napameTpbl, kKak 06pas3oBaHue Nbin 1 ra3oB. HE06X0AUMO BbIACHUTb,
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YA0BMETBOPAIOT /I XapakTepUCTMKM M0XapoonacHOCTM MaTepuanoB pabouynx MNoBepxHOCTel 06Lwum
TpeboBaHUAM KOMNaHuu, CTpaxosLymkKa unn TpeboBaHnsAM TEXHUKM 6e30nacHoCTy.

UTo6bl 06€ecneunTb NpaBuU/bHbIA BbIGOP MaTtepuana, Heo6xoAuMOo YeTKO NpeacTaBnsATb NPOM3BOAM-
Mble onepauuv. Heo6xoanmo npoaHanM3nupoBaTth criegyloLlee:

- NpY TEXHUYECKOM 06CNYXMBaHUW YacTo TpebyeTcsa nopTaTmBHas paboyas NOBEPXHOCTb, koTopas
MOXeT ObITb BK/IIOYEHA B KOMMIEKT MHCTPYMEHTOB 06CMYXMBalLWero coTpyaHuka. Paboyas noBepxHOCTb
[OMKHA BblAEPXKMBaATb YacToe UCMOoNb30BaHNe, NOAKIIOYEHNSA K 3a3EMJIEHMIO U OTKNIOYEHNS OT Hero. Pabo-
4yas NOBEPXHOCTb MOXET UCMO/b30BaTbCA B TEYEHME HECKOSIbKUX S1IeT B COCTaBe KOMM/IEKTa UHCTPYMEHTOB
o6cnyxuBaroLLero nepcoHana:

- KOHCOPMHOE XVMMU4Yeckoe MoKpbITMe pabouyeil MOBEPXHOCTM MOXET yBenuumBaTb COMPOTUBEHUE
NOBEPXHOCTN OTHOCUTENILHO 3eMJ/IM, eC/lM paboyasi NOBEPXHOCTb YXXe He BbINOHAET CBO DYHKUMI0. B Takmx
cuTyaumax aKOHOMWYHee 1CMnosib3oBaTh 04HOPa30Bble paboyrie NOBEPXHOCTU.

Paboure NOBEPXHOCTM AO/KHbI OGbITb MPOYHLIMU. BaxKHble CBOWCTBA — TBEPAOCTb, COMPOTUBEHNE
MCTUPaHUI0 N M3HOCOCTOMKOCTb. HekoTopblie paboyne NOBEpPXHOCTU U3roTaBAMBalOTCHA M3 0CObObIX TepMoc-
TOWKUX MaTepnanos. 3TV NOBEPXHOCTW NpefHa3HayeHbl AN paboTbl C NasbHbIMU CTAHLMUAMU.

BHeLHWIA BMA 4acTo SIBNSETCA BaXHbIM hakTOpoM Mnpu Bbibope pabouyeii noBepxHOCTU. OTpaxeHue
cBeTa ABMAETCS BaXHOW 3proOHOMWYECKON XapakTepucTukoi. NopraTuBHbie paboune NOBEPXHOCTU AOIKHbI
POBHO JIOXUTHCA Ha OCHOBHYK MOBEPXHOCTb. CKaTbiBaHWE MO Mepe M3HOCA SABMAETCS XapaKTepUCTUKOW,
KoTopas ykasblBaeTcs npu knaccudukaunm. PyHKLMOHaIbHOCTb, A0/ITOBEYHOCTh U HAAEXHOCTb B paboTe
CMCTEMbl  3a3eM/IeHMA C MNOMOLLbID paboyeil MOBEPXHOCTW [AO/IKHbl  OLEHMBATbCA BO  BpeEMS
KBaNMUKaLMOHHOIO UCMbITaHUSA.

MepeHOC XMMUYECKMX BELLECTB C paboyeli NOBEPXHOCTM MOXET CTaTb MPUYNHON 3arpsi3HEHWA, NPUBO-
OALWNX K KOPPO3UM YyBCTBUTE/bHbIX MeTaNNYeckux getaneit. icnonb3yemble Ha paboyem mecTe pacTBOpU-
Tenn n Apyrue Xummyeckme BellecTBa MOryT NoBpeAnTb pabouyto MoBEepXHOCTb. [poBepka COBMECTUMOCTM
maTepvana paboyeil NOBEPXHOCTY OCYLLECTB/SIETCS BO BPEMS KBa/IM(PUKALUOHHOTO UCMbITAHUS.

Camoli BaXXHOI (hyHKLMOHAIbHOWN XapakTepUCTUKOW A1 pabounx NOBEPXHOCTEN ABIAETCS CONPOTUB-
NIeHne OT TOYKM Ha MOBEPXHOCTM A0 TOUKM 3a3eMsieHns. 3To hopMuUpyeT NepBryHOe 3a3eM/ieHne NpeaMeToB
Ha pab6oueii noBepxHocTn. FTOCT P 53734.5.1 ycTaHaBnumBaeT 4715 pabounx noBepxHOCTEN aguanasoH conpo-
TUBNEHWI A OTHOCUTENBHO 3eM/in MeHee 1,0 109 Om.

WHorga Heo6xoavMMo ncnonb3oBaTb pabouve MOBEPXHOCTM C 6osee BbICOKOW MNPOBOAVMOCTbIO.
FOCT P 53734.5.1 ponyckaeT 3T0. 0AHAKO B naaHe nporpammbl QCP-ynpasneHuns TpebyeTcs ykasaTb Npuuun-
Hbl. MO KOTOPbIM MCMO/b3yeTCHA NOBEPXHOCTb C 60/1e€ BbICOKO NPOBOAUMOCTHIO.

Pabouve cTonbl C BLICOKUM CETEBbIM HaNpsXXeHWeM A0/HKHbI 06ecneymBaTh NOBbILEHHOE CONPOTUBIIe-
HWEe OTHOCUTENbHO 3eMJ/IN U COMPOTUBIIEHNE OT TOUKU [0 TOYUKMN.

NMpumMeyaHue — M3MepeHUs CONPOTUBNEHNSA NO MOCTOSHHOMY TOKY He ABNATCSA afeKkBaTHbIMU A8 Npu-
HATUA pelweHnii no Bonpocam 6e30nacHoCTU.

4.7.1.3 Twunbl maTtepuasioB Ans pabovymx NoBepPXHOCTEM

CyulecTByeT 60/blUOE pasHoobpasne matepranos n opM pabounx NOBEPXHOCTEN, KOTOPbIE NOCTOSAH-
HO COBepLUEHCTBYOTCS. Martepumasbl MMelT pasHble CBOCTBA (MexaHuuyeckue, ousnyeckne n anekTpuyec-
kme). HecmoTpsi Ha Bce pa3Hoobpasve maTepuanos, BbIAENAT ABa OCHOBHbIX Knacca: OfHOCMOWHbIe K
MHorocsoliHele. HekoTopble paboune nNoBepxHOCTW, OCOBEHHO OLHOC/IONHbIE U TaMUHAT BbICOKOrO AasJie-
HWA. YyBCTBUTE/bHbI K BMaXHOCTW. Takme MaTepuasbl nepes BbI6OPOM v yCTaHOBKOW HEO6XOAMMO UCMbITATb
Ha COOTBEeTCTBME TPEOOBAHUAM MPU NOHWXEHHON BNaXKHOCTU.

OpfHocoliHble UM OAHOPOAHLIE MaTeprasibl — 3TO MaTtepuasbl, KOTOPble UMEKT O4HU U Te Xe 3/ek-
Tpuyeckue n nsnmyeckne xapakTepmcTUKL No BCeil Macce MaTepunana. XXecTkne NoBepxXHOCTN 1 matepuabl
TUna rmbkvx MaTos MMeloT pasHble Ananas3oHbl CONPOTUBAEHNA. CONPOTMBEHNE OT TOUKM A0 Toukun {Rpp) n
CONpOTUBIEHNE OTHOCUTENBLHO 3eM/n (RG) MOTYT 6bITb Pa3HbIMU B 3aBUCMMOCTUN OT PaCcCTOAHUA MeXAy 3/1ekK-
TpoAaMu NN MeXay 3N1eKTPoAO0M U 3a3eMIAeMOoN ToUKol paboyeil NOBEPXHOCTK.

MHOrocnoiHble maTepuasibl 06bIY4HO COCTOAT U3 ABYX UMM TPEX pa3HbIX CN10eB. B 60/bLINHCTBE cniyya-
€B BEpPXHWIA CMoil — 3TO paccevBaloWmMii MaTeprasn, OTANYaLWKIACA NO TONLWMHE U 3NEKTPUYECKUM CBO-
ctBam. Cregylowmnii  cnoi, Kak npaswWno, UMeeT BbICOKYD 3/1eKTPONPOBOAHOCTb. HwkHWIA  cnoii
M3roTas/MBaeTCa U3 U30ALMOHHOIO UK paccenBaroLWwero Marepuana. dneKkTpuyeckoe conpoTuBIeHne ot
TOYKM [0 TOYKN U CONPOTUBIEHNE OTHOCUTESIbHO 3€MJ/IN MOCTOSAHHLI U HE MEHAIOTCA B 3aBUCUMOCTU OT pac-
CTOSIHUA MEXAY 3/1eKTpoAamMn MM OT PacCTOAHUS MexXAy 3/1eKTPOAOM U 3a3eM/IieMOi ToUKoi pabouei
NOBEpPXHOCTUN. KOHTponmpyeMmblii hakTop — 3TO BEpTUKasSIbHOE COMPOTMB/IEHME Yepe3 BEpPXHIo NoBepXx-
HOCTb 10 NPOBOAALLEro cfos. NpaBuibHOE COefUHEHVe 3a3eMIAeMoi TOUKM annapaTypbl K NpOBOAALLEMY
C/oto rapaHTupyeT paccensaHve 3CP.
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JNlamuHaT BbICOKOTO AaBfieHUs npefcTaBiseT co60i XecTknii matepuas, KOTopbIli HAHOCUTCA Ha Nof-
JNIOXKY. Kak MpaBusio, ¢ NOMOLLb0 kiesi. BONbLWWHCTBO MaTepmasoB COOTBETCTBYIOT ONUCAHNIO MHOTFOC/OM-
HbIX MaTepuasoB paboumx MNOBEPXHOCTEW, MNPUBEAEHHbIX Bbllle, OAHAKO WMeEeTCs HEeCKO/IbKO TuUMoB
maTepuanos, KOTOpble ABNAOTCA OAHOPOAHbLIMMU.

Bnarofaps anekTpuyecknum xapakrepucTmkam, NammHaTbl BbICOKOrO AaB/ieHUs 3aBUCAT OT B/IAXHOCTH,
noaTomy nepef, yCcTaHOBKOW HEO6XOAMMO MX UCMbITaTb HA COOTBETCTBYHOLLME IKCNyaTalMoHHble Tpebosa-
HUS NPY NOHWKEHHON BAXHOCTU.

MaTbl 1 pynoHHbIE MaTepuasbl — 3TO TMOKMEe CUCTEMBI, KOTOPbIE UCMOJb3YIOTCA A8 NOKPLITUA NOA0-
XeK. He3alwuleHHbIX oT OCP. MaTbl TakXe NPUMEHAI0TCA NMOBEepX IaMUHATOB BbICOKOTO AaB/IeHUA /15 KOH-
TPONA BAAXHOCTWU. MaTbl ¥ py/IOHHbIE MaTepuasbl 06nafatoT pasnyHbIM CONMPOTUBNEHNEM, OHU MOTYT 6bITb
Kak O4HOPOAHbIMU, TaK U MHOTOCOMHBIMU.

MopTatmBHble paboune NOBEPXHOCTU ObIBAIOT Pa3/IMYHbIX POPM (MHOFOCMOVHbIE WAWN OAHOPOAHbIE),
OHW YA,0B1ETBOPSAOT BCeM TpebosaHuaM Mo 3awmnte or SCP. MoBepXHOCTU 415 BbINONHEHUSA TEXHUYECKUX
paboT nomeLLaloTCA B HA6ope NHCTPYMEHTOB WM B KapMaHe 06CyXMBalOLWEero nHxeHepa.

4.7.1.4 VcnbiTaHnA

MeToauka, ucnonblyemas 4ia UCnblITaHUs CONPoTVBAEHUS MaTeprnanoB paboynx NOBEPXHOCTEN, N3N0~
XeHa B cTaHgapTe MOK 61340-2-3 [3]. Micnonb3yiiTe MeTog UCNbITaHWii, ONMCaHHbIV 418 NPOBEAEHNS U3Me-
peHuii CONPOTUBAEHUSI OTHOCUTENIBHO 3€MJIN WU TOYUKM 3a3eMEHUS.

OueHka 06pasLoB paboymx NoBepxHOCTel B nabopaTopHbIX YCNOBUAX Takke ABNSETCS YacTbio Npo-
Lecca Bbibopa, Npy aTOM A5 KOHTPONS BbIOMPAOTCA Takue nokasaTesnn, Kak BNaXHOCTb, Temnepartypa u
HanpshkeHne. ConpoTuBieHne nsmepsieTcs npy HanpshkeHun 10 B n 100 B npy ymepeHHOl 1 HU3KOW Bnax-
HOCTW.

Mepepn nepBoit ycTaHOBKOI HEOGXOAUMO MCMbITaTb paboyme NOBEPXHOCTM Ha COOTBETCTBME TpeboBa-
HusaMm FOCT P 53734.5.1 naokymeHTam M3rotosutens. Kak npasuio, He06XoAMMO U3MepPUTb CONPOTUBEHNE
K TOUYKe 3a3eMsieHuns, 4Tobbl N0y Tb MOATBEPXAEHUE, YTO paboyas NOBEPXHOCTb YCTaHOB/IEHa NPaBU/IbHO.
[MpoBepka fAo/MKHa OCYLEeCTBAATLCA A0 TOr0, Kak Ha pabouyto NoBepxHOCTb nomeltanTcss U3CP-KOMMNOHEH-
Tbl. ECnv oueHoYHOe UcnbITaHne He BbIMONHAETCA, PeKOMeHAyeTCss U3MePATb CONPOTUBNEHUS OT TOUKM [0
TOUKM, YTOObI NOHATH, KAKOBbI XapakTepucTukM BbIGPaHHOro Matepuana.

Heobxoaumo neproanyeckn BbINOMHATL MPOBEPKM pabounx NOBEPXHOCTEN, YTO6bl rapaHTUpoBaTh UX
cooTBeTCTBME crneyndukaummn. na npoBepkn NCNPaBHOCTY 3a3eM/eHNsA 06bIYHO BbINOIHAETCA U3MepeHne
CONPOTUB/IEHNSA OTHOCUTENBHO 3EM/N.

Ecnu conpoTrBneHne oTHOCUTEsIbHO 3EMIN NMPEeBbILAET 3aflaHHble Npeferbl, BbINO/IHUTE cneayloLine
[elcTBuSA, YTO6b! BbIABUTb NPUYNHY BbICOKOTO CONPOTUB/IEHUS:

- MpoBepbTe, COeAUHEHA NN paboyasi MOBEPXHOCTb C 3TA/IOHHON 3eM/iel:

- ouncTute pabouyto NoBepxHOCTb. Horga 3arpa3HeHHas NOBEPXHOCTb MOXET Bbl3blBaTb MpEeBbILUe-
Hue conpoTusieHns. Kak ToNIbKO NOBEPXHOCTb ByAeT ounLieHa (He0O6X0AMMO OUYNCTUTL TaKKe HUKHIOK YacTb
3NeKTpofa 3MepeHns ConpoTUB/IEHNS), NOBTOPUTE U3MEPEHWE CONMPOTUB/IEHNS OTHOCUTENIbHO 3eMnn. Ecnn
pe3ynbTaTbl BTOPOro M3MepeHns BbIXOAAT 3a npefesbl cneuudurkaummn, TpebyeTca NpoBecTn fanbHeliliee
nccnefosaHve COOTBETCTBUS NPYMEHAEMON B OpraHu3auny NPakTukm YNCTKU;

- 0TCOeAVHMTE 3a3eMSLLMIA NPOBOS, 1 U3MepbTEe CONPOTUB/IEHNE OT Bepxa paboyeil NoBepxXHOCTU A0
TOYKM 3a3emneHnsa pabouyeil NOBEPXHOCTU. 3TO NMO3BOAUT BbISBUTb AO/HKHOE (hYHKLMOHWPOBaHWe paboyeil
NMOBEPXHOCTU U HANIMYMe CoeNHEHNS Mexay 3a3eM/IeMoii TOUKOl 1 paboyeli NOBEPXHOCTbIO;

- CMOMOLbI0 OMMETPa U3MepbTe CONPOTUB/IEHNE NPOBOAA, NCMNO/b3YEMOro AN 3a3eMeHns paboyeii
NOBEPXHOCTU. VI3mepeHmne BbINMOMHAETCA OT TOYKW, FAe NPOBOA COeMHAETCA C 3a3eM/19eMOoi TOUKON paboyeii
NOBEPXHOCTY A,0 3TaNIOHHOI 3emnu.

YacTtoTa nepuoamnyecknx npoBepok 06bIYHO yKasbiBaeTCA B METOAMKAX No aKcnyataunn. PekoMeHay-
eTcs MPOBOAWTL Take NPOBEPKN He pexe 0A4HOro pasa B KBapTal.

4.7.1.5 TexHun4yeckoe obCnyxXuBaHue

Lna nogfepxaHna nNpaBWNbHOTO 3/1€KTPUYECKOTO (DYHKLMOHMPOBAHUS BCeX paboynx MoBepxHOCTei
Heo6XxoAVMMO MPOM3BOAUTL UX NEPUOANYECKYIO OUYNCTKY B COOTBETCTBUM C PeKOMeHZaunamn nsrotosutenei.
MpoBepsiiTe, YTOObI YACTALLME BELLECTBA HE OCTAB/AN 3NEKTPUYECK HENPOBOAALLEr0 OCTaTka, YTo Xapak-
TEPHO A1 HEKOTOPbIX ObITOBLIX OUNCTUTENEN, COAEePXALLNX CUTUKOH.

4.7.2 AHTMCTaTM4YecKune Gpacnethbl

4.7.2.1 BBepgeHue

AHTUCTaTUYeCKniA BpacneT — 3TO YCTPOWCTBO, UCMONb3yeMOe ANS 3a3eM/IeHUss nepcoHana, 4YToobbl
nepcoHasn Haxofucs Nof TeM Xe 3M1eKTPUYeckum noTeHumanom, 4yto n H3CP-KOMNOHeHTbI. B 60/1bWNHCTBE
cnyyaeB cuntaeTca ahPEKTUBHLIM COEANHATL Kak nepcoHar, Tak n H3CP-KOMMNOHEHTbI ¢ 3eM/1eit unm obLei
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COoeiViHUTENbHOW TOYKOM. B aTom naparpade npvBoAgMTCA nNpakTmyeckas nHdopmaumsa no NCnosib30BaHuIo,
yXo4y 1 nepuoguyeckum npoBepkam aHTUcTaTuyeckux 6pacneTos.

4.7.2.2 AHTUcTaTM4eckuit 6pacnert

AHTUCTaTUYECKWiA BpacneT cocTouT U3 bpacsieTa, ConpukacaroLLerocs ¢ Koxel COTpyaHvkKa, 1 3a3emns-
foLLLero NpoBsoAa, KOTOPbI CoeMHAETCA C 3alUUTHOW 3Ta/IOHHON 3emneil.

AHTUCTaTUYeCKUiA bpacnetT — 3To rMOKMiA NAOTHO Npunerawwuii GpacneT, KOTOPbIA opMupyeT Ha-
[EXHbI KOHTAKT C 3anscTbeM cOoTpyAHuKa. CyliecTByeT HECKO/IbKO TUMNOB MaTepuasnos A8 U3roToBEHNS
6pacneToB (cM. Tabnumuy 1).

AHTUCTaTM4eckne 6pacneTbl MOYTWM BCerAa MMENT Mo 3acTeXKON WM KHOMKON runoassiepreHHyo
MeTanInYeckyto NNacTuHKy, Kak Npasuo, U3 HepXxaBetoLei cTann, MOMOratLLyt YCTaHOBUTb XOPOLUNIA KOH-
TaKT ¢ koxel. OcTanbHas YacTb 6pacnerta Takke J0/KHA UMeTb 3/1eKTPONPOBOAHY0, CONpUKacaloLLyocs ¢
KOXeli MOBEPXHOCTb. OTO rapaHTMpyeT NOJIHbIN KOHTaKT Mexay 6pac/sieToM 1 KOXei coTpyAHuKa.

AHTUCTaTUYeCKUe BpacneTbl UMeT GbICTPOCHEMHbIN 3/1EKTPOMEXaHNYecknii pasbem, KOTOpbI conpsi-
raeTcs C COOTBETCTBYIOLWMM pasbeMOM Ha KOHLEe 3a3eM/IsIoLLero nposoja. AToT pa3beM, BO-NePBbIX, AB/SA-
eTcsa (PhM3nYeckum CcCoefuHeHVeM [71A KpenneHus 3asemnsiolero nposoga. Bo-BTopbiX, OH fABAseTcA
3a3emMnsemolt Toukoll Ha 6pacnete. BO3MOXHOCTb 6bICTPOro pasbeMHeHNss — 3TO O4YeHb BaxHas 0CO6eH-
HOCTb Takoro passema. Cuna oTpbiBa AO/MKHA ObiTb JOCTATOYHO HU3KOW, YTOObLI NO3BONNTL fIerkoe pasbeau-
HeHue. HO JOCTAaTOYHO BbICOKOM, YTOObI NPefOTBPaTUTL pasbefuHeHne cnyyaliHoe. OnbIT NOKa3biBaeT, 4To
ANA TpaAuLMOHHbLIX, OAHOMPOBOAHBLIX GpacsieToB BMNOMHE NOAXOAAT pasbeMbl, KOTOpble pa3fensawnTcs C
ycunvem oT 13 go 36 H.

Mpu HayanbHOM BbIGOpe aHTUCTATUYECKUX BpacneToB UM B MOMEHT UX NOBTOPHOTO 3aKasa, Heobxoan-
MO onpejenvTb COOTBETCTBYIOLLMI pasmep 3acTexkn u dukcauymio. 3T0 No3BoNUT obecneynTb COBMECTU-
MOCTb CYLLEeCTBYIOLWMNX U BHOBb MPMOGPETEHHbIX aHTUCTatnyeckmx 6pacnetoB. MHorve wu3roToBuTENU
aHTUCTaTUYecKnx 6pacneTos cneymanbHO NoAbupaloT KOHUrypauumn 3acTexek B COOTBETCTBUU C TpeboBa-
HVUAMK Nofb3oBaTesna Npu 60/bLIOM 3akase.

Ta6nuua 1— Tunbl aHTUCTATUYECKUX BPACNeTOB
Tunbl aHTUCTATUYECKUX 6paC|'|eTOVI

TkaHOe 3N1acTUYHOE BOMIOKHO C 3/1EKTPONPOBOAHBIMU BOOKHAMMW Ha BHYTPEHHEWH NOBEPXHOCTU

Bsi3aHOe 31aCTUYHOE BOIOKHO C 3/1EKTPONPOBOAHLIMI BO/TOKHAMU HA BHYTPEHHEN NMOBEPXHOCTM

TkaHOe HeanacTU4YHOoe BOJIOKHO, NMelOLLee 3/1eKTPONPOBOAHYI0 BHYTPEHHIO NOBEPXHOCTb
MeTannunyeckuii pacimpsiemMblii 6pacnieT ¢ U30MpyloLLeli CMOON Ha BHELUHel NOBEepPXHOCTH
MnacTMmaccoBblii YacoBOl PeMeLLIOK C NOI0CKaMU U3 HEpPXaBEILLEl cTany Ha BHYTPEeHHel NoBepxXHOCTH
BpacneT 13 MCTOBOro MeTasnsa ¢ U30NupytoLLeil CMOMON Ha BHELLHEH NOBEPXHOCTH

DNeKTpofiHas BCTaBKA C 3/MIEKTPONPOBOAHBIM Kileem

3azemnsAwLWmnii npoBog, — 3TO NPOBOJ, COEAMHALWMNIA aHTUCTATUYECKNI BpacieT ¢ 3eMelt unu obLei
coefVHUTENbHOM TO4YKOM. Kak npaBunio, OH COCTOMT U3 M30/IMPOBAHHOIO NPOBOAA C pa3beMOM, COeAUHSIOLLEe-
rocst OJHUM KOHLIOM C aHTUCTaTMYeCKUM GpacneToMm, a ApYrM KOHLOM C 3emeid. Ha koHue, nogcoenunHsie-
MOM K 6pacrneTy, 3a3emMsLWMe NpoBoga 06bIYHO COAEPXKAT Pe3nCTop, OrpaHNyNBalOLL WA TOK.

Ha nepBblil B3rnsa4, 3a3eMaa0WmMii NpoBOA, KaXXeTCs OTHOCUTE/IbHO MPOCTbIM YCTPOCTBOM. OAHAKO K
HeMy NpeAbsBASATCA Tpe6OBaHNS C yY4eTOM LUMPOKOro Arana3oHa MeXaHUYecKnx BO3AENCTBUN.

3azemnsiowme npoBoga 6biBaloT pas3Ho A/IMHbI, MPAMbIE WM CKMMAIOLLMECS B Cnupasb, C pe3ncrtopa-
MW Ha OHOM UM HA 060MX KOHLLAX, Pa3HOro LBeTa U C HECKOIbKUMWU TUMamy YCTPOUCTB 418 3a3eMIeHUs.
Takoli NpoBOA MOXET 6biTb MHOTOXWU/IbHBIM WN CO CMMPasibHON HAMOTKOM. 3019Uusi MOXET COCTOATb U3
[ONITOBEYHOr0 Nosimmepa, ynpyroro CMHTETUYECKOTO Kaydyka Wav BUHUNMa.

[na noAknoyeHns K 3emse MoryT UCNosib30BaTbCA N06bIE 3/1IEKTPUYECKME pa3beMbl, MOCKOSbKY OHU
SABNSATCA MEXaHWYeCKM AOTOBEYHbIMU. [TpeanoyTUTENbHON TOUKOW 3a3eMIeHUs 3a3eM/ISeMOro KOoHLa npo-
BOJa SIBNSETCS TOYEeYHOEe COegUHEHNE C 3eMIel UM TOUYKOIN 06LLero coeanHeHns (4ONOAHUTENbHYIO MHGOP-
Mauuo cm. B 4.4.2).

MpumeuvaHne — MHOrMe Nonb3oBaTenIM aHTUCTATMUECKUX GpacneToB 3amblkaloT NPOBOA Gpacneta Ha kpaii
3allMTHOro MaTa. ATOro He peKoMeHayeTcs Aenarb, Tak Kak B 3TOM C/lyyaB 06Lee CONpoTUB/IEHNE CUCTEMbI OTHOCUTESTLHO
3eM/IM MOXET yBenimynBaTtbes Bbiwe Tpebyemoro B FOCT P 53734.5.1 npegena — 3.5 <107 Om.
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4.7.2.3 TNMpuMeHeHWe 1 BbIGOP aHTUCTaTMYeCKMX 6pac/ieToB

AHTUCTaTUYECKUA BpacneT — 3To 3PheKTUBHAS CUCTEMA 3a3EMJ/IEHNSI COTPYAHMKOB, UMEILLNX AENO C
Y3CP-komnoHeHTamMu. O HaKO BaXXHO OTMETUTb, YTO. XOTA aHTUCTaTUYeCKunii 6pacseT 3a3eMnsAeT KOXy, OH
He o6ecneunBaeT yCTpaHeHne CTaTMYecKoro 3apaga c ogexabl M 06yBu, eCnn TONbKO 3TN 3/IEMEHTbI HE ABS-
HOTCA 3/1IEKTPONPOBOAHBLIMU UM PacCeENBAOLLMMUN U HE UMEKT KOHTaKTa C KOXei CoTpyaHuKa.

[ns makcumanbHoi 3¢peKTMBHOCTM aHTUCTaTMYeckme GpacneTbl HY)XHO HOCUTb criegylolnMm obpa-
30M:

- aHTucTaTuyeckuii bpacneT foMKeH NA0THO npuneraTe M o6ecneynBaTb COMPUKOCHOBEHUE C KOXel
no BCceMy 3anAcTblo. EpacneT He O0J/DKeH ObITb O4Y€Hb TYrMM U He O0J/DKEH OCTaB/iATb rny60K|/|e cnepbl Ha
3anscTbe:

- aHTucTaTuyeckuii 6pacneT AO/HKEH COEAUHATLCS C 3eMJ/ieil an ¢ ToUKoi obwero coeguHeHus. Mo-
CTOSIHHOE W HafleXXHOoe CoeAnHeHNe AOMKHO obecneynBaTth NpaBnbHOE paccenBaHne HakoMNEeHHbIX Ha Tene
3/1EKTPOCTATUYECKNX 3aps0B.

Mpy BbIGOpE aHTMCTATUYECKNX BpacneToB HEO6X0AMMO aHaNn3npoBaTh cneayloLine akTopbl:

- HaOEeXHOCTb;

- OONITOBEYHOCTb;

- OQIMHY 3a3eM/s0LLero npoBoaa,;

- ¢hopmy 3a3eM/IAH0LLLEr0 NPOBOAA;

- KOHUrypaumio 3aLlenku;

- pasbeM 3a3eM/IALWEero KoHua,;

- ypobceTBo.

dakTOop yaoo6bCcTBa MrpaeT OCHOBHYK pPOsb NpY BbIGOpe aHTUCTATUYEeCKMX BGpacneToB, Tak Kak 6pacneTt
HY>XHO HOCUTb NOCTOSIHHO. OH He A0/MKEH OTB/EKaTh OT 3(PDEKTUBHOIO BbIMOSIHEHUSA pabounx 0693aHHOCTEA.
CylecTByeT MHOXECTBO KOHphurypauuii ¢ npusrevyeHneM pasHoobpasHbiX TEXHOMOMMA AnA obecnevyeHus
HaAeXHOro KOHTaKTa C Koxel. Tak. aHTucTaTuyeckme 6pacnetbl MOryT M3roTaB/MBaTLCA Kak U3 TKaHbIX MaTe-
pvasioB € BM/IETEHHLIMU 3/1EKTPONPOBOAHLIMU BOJIOKHAMM, TaK U U3 TMOKUX MEeTanMyeckux UCToB, Un
UmeTb Apyrne cneuunanbHble KOHCTPYKUuun. OKOHYaTesnbHbll BbIOOpP OcTaeTcs 3a nosb3oBaTenieM, Tak Kak
6pacneT fOo/IXeH COOTBETCTBOBATbL UCMO/Ib3yEMOMY TEXHO/IOTMYECKOMY MpoLeccy.

4.7.2.4 VcnblTaHe aHTUCTaTU4YeCckMx 6pacreTtosB

AHTUCTaTUYEeCKMe GpacneTbl HYXXHO NepuofuyYeckn MchbiTbiBaTb. XOopollasi nporpaMMa McnbITaHwuii
npefycmaTprBaeT He TO/IbKO MPOBEPKY CaMoro bpacrieTa, Ho 1 yka3biBaeT Ha Ka4eCcTBO KOHTaKTa C KoXel npu
BbINO/THEHNUN CUCTEMHOI NPOBEPKN. AHTUCTATMYECKNE BpacneTbl, €CNIN OHU CKPYYeHbl, HENPaBUIbHO BblOpa-
Hbl MO pa3sMepy WM HenpaBW/IbHO HaAeTbl, 6yayT AEMOHCTPMPOBATbL CONPOTUB/IEHUE BbIllE AONYCTUMOrO.
I3MeHeHMe MOroAHbIX YC/MOBUA UM 3aMeHa COTpPYAHMKa MOTYT B/IMATH HA COMPOTMBIEHWE OTHOCUTEsIbHO
3emMnn. CyXOCTb KOXW 4acTOo yBenimymBaeT CoOnpoTmnBAEHNeE.

BaxHbIM (hakTOpOM Npu BbIGOPE M NPUMEHEHMNN aHTUCTATUYECKNX BPacneToB SBASETCA HaLEeXHOCTb.
Harpy3ouHble ucnbiTaHua A58 NPOrHO3NPOBaHNA HAAEXHOCTU ABASAOTCA AOPOrOCTOAWMMN M Ny4ylle BCEro
MOryT ObITb BbIMOJ/IHEHbI B CNeLManbHON nabopaTopum.

PekomeHayeTcs aHanu3upoBaTb aHTUCTaTUUeckue 6pacneTbl Ha nNpegMeT BbISIBIEHWS MPUPOAbI
noepexgaeHuii. Ocoboe BHUMaHWe crneayeT yAennTb BO3MOXHOMY OTCYTCTBMIO XOPOLLEro KOHTaKTa C KOXel,
HencnpaeBHOCTM MpoBofa U pa3bema. CpaBHMBAs MOJyYeHHble AaHHblE, MOXHO ONpeAenvTb TEHAEHUWW,
XapakTepHble AN KOHKPETHbIX U3roToBUTENen nctunein. 3ta nHopmaLmsa MOXeT NPUroAnTbLCSA NpY 3akynke
[OMOSTHUTENbLHBLIX 6pacneToB. HesaBucumMo OT BuAa OTkasa, crefyeT NpekpaTuTb 3akynky 6Gpac/ieTos,
LEMOHCTPMPYIOLWUX HeaAeKBaTHbI CPOK CMYXObl.

[lononHuTenbHoe ucnbiTaHWe aHTUcTaTUYeckoro 6pacneta — 6osble, Yem MPOCTO MpOBepkKa: 3TO
npoBepka kayecTBa coefMHeHus 6pacseTa ¢ 3ansicTbeM, T.e. NpoBepka bpacneTa B paboTe. Llenb ucnsita-
HVS — BbISIBUTb, 4YTO 0600 COMPOTUB/IEHME BCEX MOC/eA0BaTe/IbHO COEANHEHHbIX 3/IEMEHTOB CUCTEMbI
HaxoAUTCA MeXAy MUHUMa/IbHO U MaKCMMasibHO pa3pelleHHbIMU 3HAYeHUsIMUA COr/lacHO cneundukalmm
nonb3oBarens.

McnbiTaHne aHTUCTaTUYECKOrO 6pacneTta BKIOYAET NPOBEPKY:

- COMPOTMB/IEHMSA 3a3€M/ISIEMOI TOUYKM Ha KOHLLE NPOBOAA;

- NpoBog;

- pesncTop, orpaHNMunBaloLLNiA TOK:

- pasbem, CoeAuHSALWNIA NPoBOA 1 3aMoK bpacneTa.

- conpoTuBfeHve 3amka bpacneTa:

- coefAuHeHMne b6pacneT-3anscTbe;

- COMPOTUB/IEHME COTPYAHMKA MEXAY 3ansiCTbeM U PYKO, KOTOpast KOHTAKTUPYyeT C TECTOBLIM 3/1EKTPO-
[0M.
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MakcMmanbHO  [ONyCTUMOE  COMpOTUB/EHWe [718  3a3eM/IeHWs  aHTucTaTuyeckoro  6pacne-
Ta — 3.5-107OM. CcTeMHas npoBepka MOXET BbINOMHATLCA C UCMO/b30BaHNeM OMMeTpa, ecnun noteHumnan
He npeacTasnseT onacHOCTU. MeTan/iMuyecknini aNeKkTpos MOXHO AepxaTb PyKOW, MpucTaBnsas ero K og4HOMY
13 MeTanN/Inyecknx NPOBOAHUKOB. Y AepXMBaHNe KOHUMKa AaTurKa Mexay nasbLlaMy MOXeT NPUBECTN K OLLIK-
604HOMY pe3ynbTaTy. [py NCNONb30BaHUN OMMETPa BaXHO NOHUMAaTb, YTO COMPOTUBEHNE YeNoBeKa CBSA3a-
HO C O6LWMM CONPOTUB/IEHWEM CUCTEMbI W 3HAYEHWe 3TOro CONPOTMBNAEHWUA OyAeT pasHbiM A5 PasHbIX
nwoaei.

Hapes aHTuctaTnyeckuii 6pacnet, He06xoAMMO NOACOEAVHNTL CBOGOAHbLIV KOHeL, NPoBoAa K kKnemme
TecTepa U HaxaTb KHOMKY WCMbITAHUSA WAW KOCHYTbCA MasibLem WM pykor MeTasisiIMyeckort TecTupyemoi
nosepxHocTu. Ecnu conpoTtusneHune Bbiwe 3,5 «107 OM. He06X04MMO OTAEIbHO NPOTEeCTUPOBaTb NPOBOL HA
pa3pbiB. Ecnu conpoTtusnexne nposoga npubansnTensHo pasHo 1,0-10® Om, HY>XXHO NPOBEPUTL, NJIOTHO N
conpukacaeTcsa 6pacneT ¢ 3ansaCTbeM, U OTPerynnposartb 6pacneT Tak, 4YTobbl OH NJIOTHO Npuaeran K 3ansc-
Tblo. 3allenkHyB 3aMOK Ha bpacneTte, NOBTOpUTb TecT. Ecnn conpoTtusnexne Bce ewe Bbilwe 3,5 107 Om,
6pacneT cnefyeT 3aMEHUTb.

NMpumevyaHune 1— JnekTpuyeckne o6pbIBbI NPOBOAA MOXHO NPOBEPATL, M3rNGas NPOBOJ BO BpEMS npoBefe-
HUSI U3MEPEHUIA.

MpyYMHOI BICOKOTO CONPOTUBEHUSI MOXET OblTh CYXOCTb KOXW. HaHecuTe yBNaXHSIOWMIA TOCbOH Ha
3ansicTbe U NPOTECTUPYiTE CONPOTUBEHNE. YBNAXHSAILWMNIA NOCLOH JOMKEH 6bITb COBMECTUMBIM C TEXHOJIO-
TMYECKM NPOLLECCOM U He Bbi3blBaTb 3arps3HEHNIA.

NMpumevyaHne 2— AHTUCTATUYECKNE MeTaNNUYeckne GpacneTsl MOryT HakanaMBaTb Nog co6oii Bnary n 6biTb
6onee ahHEKTUBHBIMU ANA NOAEN C CYXOil KOXEN.

AHTUCTaTUYeckne bpacneTbl HEO6X0A4MMO NEepPUOAUYECKN UCMbITbIBATb. YacToTa ucnbliTaHus 3aBuUCUT
OT MHTEHCMBHOCTU U BPEMEHUN UCMOJIb30BaHNA, T.e. U3HOCa 6pac/eTos.

MockonbKy aHTUCTaTUYecKne 6pacneTbl UMEKT OrPaHNYeHHbI CPOK CNYXObl, BXHO onpeAesnTb Yac-
TOTY UCMbITAHWA, KOTOpasa byaeT rapaHTUMpoBaTh LLeIOCTHOCTb cUCTeMbI. MNporpaMMbl UCMbITAHUSA PEKOMEH-
YT UCMbITbIBATb €XeAHEBHO UCMOMb3yeMble KaXAbli AeHb aHTUCTaTu4eckme 6pacnetsbl.

Ecnu nponssoavMble U3genmsa UMetoT Takyto LLeHHOCTb, NPy KOTOPO Heobxoanma rapaHTus Henpepbis-
HOro HaZeXHoro 3asemsieHuns, TpebyeTcs NOCTOSAHHbLIA MOHUTOPWHT.

[aHHble, nonyyeHHble B pesysibTate BbIMOSIHEHNSA NMPOrPaMMbl UCTbITAHUA, NO3BOJIAIOT MOJIb30BaTE/0
Bbl6paTh, Kak 4acTo HY)XHO NPOBEPATb aHTUCTaTMYeckne bpacneTbl U kakue 6pacneTbl UMEKT ONTUMalbHbIN
CPOK CNYXO6bl.

4.7.2.5 OrpaHunyeHune Toka

AHTUCTaTMYeCKue GpacneTbl MMEKT Pe3nUCTOpP OrpPaHNYeHUst Toka, BNasHHbIN B KOHeL, 3a3eMsoLLLero
npoBoAa v coefmHaemblin ¢ 6pacneTom. Yalle Bcero ncnonb3yetca pesuctop 1,0 -10® Om: 0,25 BT; ¢ pabo-
yum HanpshxeHnem 250 B. MpepgenbHbIv TOK pe3ncTtopa onpegenseTcsa 3akoHom Oma. KOTopbIii ycTaHaBvBa-
eT, 4TO TOK paBeH HanpsHKEeHW, AefIeHHOMY Ha CconpoTusfieHne. [NA npakTUYecKoro npuMeHeHus
MakCMMasibHbI TOK. NpoTeKaloLnil Yepes 3a3eMNaI0LWmnii Nposoy 6pacneTa, ecnv HanpsxeHne pasHo 250 B,
coctasnsaeT 250 MKA nnmn 0,25 MA.

AHTUCTaTM4eckne bpacneTsbl, BknovatLlye pesnctop 1.0 -10® OM. He fO/MKHbI NMPUMEHATLCA B CUTYa-
Lmax, korga HanpshkeHue cetu coctaensaet 250 B nnu Bbilwe. B 3TOM C/lyvyae BO3MOXHbI C/ieiytoLLne onumm:

- BbIOOp aHTUCTATMYECKUX BpacnieToB ¢ pe3nctopamu, UMeLNMN 60/1ee BbICOKUE 3HAYEeHUS:

- U30/1AUMa onepartopa OT 3eMIM C MOMOLLbLIO MEepPYaToK W HamosibHbIX MaToB, WUMEILNX BbICOKOE
conpoTuBrieHne

MpumevyaHune 3— BHeKOTOPbIX NyGAMKaLUAX YKka3blBAOTCA pasHble npesesibl 4onyCcTUMOro Toka. Hanpumep,
60/1bLUIMHCTBO UCTOYHMKOB NMUTAHNSI UMEKT OrpaHnyeHmne no Toky 5 MA. Heo6xo0AMMO CBEPUTLCS C HOpMamMu 6e30MacHoCTH,
CYLLEeCTBYIOLMMU Ha NPeANpUATUAN.

4.7.2.6 3aknoyeHune

AHTUCTaTU4eckne 6pacnetbl 0b6ecneymBaldT ahPEeKTUBHbIE MeEPbI MO 3a3eMsIeHNI0 nepcoHana. Takum
o6pa3omM nepcoHas, obpabartbiBabwnii YICP-KOMNOHEHTBI, HE TEHEPUPYET 3/1eKTpocTaTUYeCKnii pa3psa,
KOTOPbI MOXET UX NoBpeanTb.

AHTUCTaTUUYeckne bpacneTsl umetoT pe3ucTtop 1.0 -10® Om, BnasiHHbI/ B NPOBOJ 3a3eM/IEHNS PAAOM C
TOYKOI coeauHeHMs npoBoja c 6pacnetom. HomuHanbHoe paboyee HanpsixeHue pesuctopa — 250 B.

AHTUCTaTU4ecKne 6pacneTtbl MOryT umeTb pe3nctop 1.0 10® Om. BnasiHHbIV B 06a KOHLa 3a3eMstoLLe-
ro NpoBoja ¢ 04MHaKOBbIM TUMOM pPa3beMOB.

MepcoHany, paboTalLemy ¢ HanpshkeHneM Bblile 250 B, He pekomeHAyeTCs HageBaTb aHTucTaTnyec-
Kne bpacneTbl.
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3asemnfwlMe NpoBofja aHTUCTaTUYecknx 6pacneTtoB AO/MKHbI UMEeTb ObICTPOPa3beMHbIVi COefUHN-
TeNb Ha CTOpPOHe 6pacsneTa, Tak kak NnepcoHasn He A0/KEH ObITb NpMBA3aH K paboyeMy MecTy.

AHTVCTaTUYeCKNA 6pacneT foMKeH yA06HO 1 NIOTHO NpuieraTh K 3anacTbio, hOPMUPYSA XOPOLUWIA KOH-
TakKT C KOXEW.

3asemnsoLlme nposoja 6pacneToB fOMKHbI COEAUHATLCA C TOUKOW 3a3eM/IEHUS UMK C TOYKON 06LLero
coefinHeHns. He nogknoyaiTe 3a3eMIA0LWNI NPOBOA K pa3beMy paccenBaroLero maTa, ec/im oH He ABnsAeT-
CS ero TOYKoll 3a3emneHns. He coefmHsliTe aHTUCTaTMYeckne GpacneTbl C KpasiMu paccemBaroLero mMara.

AHTUCTaTUYeCKne 6pacneTbl PEKOMEHAYETCA PerynisipHo, No BO3MOXHOCTU eXeHEeBHO, UCMbITbIBATb.

4.7.3 AHTUCTaTU4eCKue HamnosibHble MOKPbITUA

4.7.3.1 BBepgeHue

CraTnyeckoe 3/1eKTpUYecTBO BO3HMKAET NPy YacTOM NepemMeLLeHun naei n matepmanos B paboyeii
30He. [NepemelleHne, a UIMEHHO CONPUKOCHOBEHWE 1 OTPbIB 06YBU OT Mosa, MoXeT (hOPMUPOBATb BbICOKUIA
3/1eKTPOCTaTUYECKNIA 3apsf, COCTaBNSAOWMIA HECKOBLKO ThiCiY BOMLT. MepeMelleHne Tenexek unm apyroro
060pygoBaHus TaKke hopMupyeT aNekTpocTaTuYecknin 3apsg,.

B aTOM nyHKTe paccmaTpuBaeTcs UCNOJ/Ib30BaHNE HaMOIbHbIX MOKPLITUN, paccenBalroLwmx anekTpocTa-
TUYECKUIA 3apsaf, @ UMEHHO HacCTW/bl 1 OTAENKM NONa, I0KabHbIe aHTUCTAaTVKW, HanoslbHble MaThbl, Kpacku 1
MOKPbITUSA.

4.7.3.2 HasHauyeHne aHTUCTATUYECKUX HaMOs/IbHbIX MOKPbITUIA

AHTUCTaTUYECKME HAMNO/bHbIE MOKPLITUA UCMOMb3YIOTCA B 3/1EKTPOHHON NPOMbILLMIEHHOCTU B CNeayio-
LWKMX Lensx:

a) 3asemsieHne nepcoHana (HanosbHble MOKPbITUS MOTYT NCMO/Ib30BaThCA BMECTE C 3aLlUTHOI 06yBbIO
B KAYECTBO CUCTEMbI NEPBUYHOIO WM BTOPUYHOIO 3a3eM/IEHUS B OMOJSTHEHNE K BpacneTy);

6) 3a3emsieHune crefyroLWwmnx a1EMEHTOB;

1) noaBMXHbIE TENEXKN,;
2) 3proHOMUYHbIE CTONKU;
3) paboume CTOMbI.

HanonbHble NOKPbLITUS, KOBPYKW, KPACKU 1 Nakn obecneyunBatoT CTeKaHWe 3apsaa Ha LWMHY 3a3eMIeHuns.
Bo MHOrMX HanosibHbIX MOKPLITUSAX UCMO/b3YIOTCA TOKONPOBOASALLME BellecTsa, Hanpumep rpaduTt, metasn
nnv gpyrve fgo6askn. OHM Haxo4ATCA No BCeMy 06beMy mMaTtepuana, OT NOBEPXHOCTY A0 paboyeli NoAI0XKM,
npeacTaBnsoLeii coboii, HanpuMep, TOKONPOBOAALLMIA KNeid. B 3TOM crlydae HanosbHOe NoKpbITUE Henocpes-
CTBEHHO COeAMHEHO C 3eM/eil.

C Apyroi CTOPOHbI, HanosibHble OTAENIKN W NTI0Ka/bHble aHTUCTATUKN AeiCTBYIOT KaK [Ba OTAe/bHbIX
MexaHu3ma. Bo-nepBbix, OHW CHUXAT TEHAEHLMIO NOBEPXHOCTN HakanmBaTb cTaTuyeckunii 3apag. Bo-BTo-
pbIX. 06ecneynBaloT ero ctekaHve. Ecav HanosibHOe NOKPbITUE UAN aHTUCTaTWK UCNOMb3YTCA AN NepBuY-
HOro 3a3eMJ/IeHUs], OH AO/DKEeH ObITb CNOCO6GEH orpaHuyMBaTh 3apsaf, paccenmsas ero Ha 3emio.

4.7.3.3 CBA3b MexAy NOKpbITUEM nona n obyBblo

3asemneHne yepes nos 3aBUCUT OT TUNa 06yBY, conpukacatoLeica c nonom. ObbiyHasa yinmyHasa obyBb
unu paboyast 06yBb C kay4yKOBbIMU, PE3UHOBLIMU UAN MONNYPETAHOBLIMU NOAOLIBAMU U30MPYET Yenoseka
OT nona. HakonneHHble 3apsifbl HE MOryT cTekaTb Yepe3 U30UPYIOLLY0 NOAMETKY Ha 3a3eMAsatoLwumii non.

WccnepoBaHne aHTUCTATUYECKMX HANOJbHbLIX MOKPBITUA NOKasasno, YTo BpeMs hopMmMpoBaHus 3apaaa
1 ero oTekaHvs, U3MepPEHHOe Ha Tesle YenoBeka, pasinyaeTcsl B 3aBUCUMOCTU OT BbIGpPaHHOW 06yBU. 3aLnT-
Hble CBONCTBA 3aBWCAT OT COYETaHUA HaNO/IbHOTO NOKPbLITUA 1 06yBU. OT NpaBubLHOrO Bbibopa 06yBYK 3aBK-
CAT 3alUUTHble CBOMNCTBA HANO/bHbIX NOKPbITWIA.

4.7.3.4 MpenmyllecTBa NCMNO/Ib30BaHNSA HAMOJIbHbIX MOKPbLITUIA

Vcnonb3oBaHrne HanosibHbIX MOKPbITUIA AN5 3alUWTbl NepcoHana uav o6opyfosaHva oT hopMUpoBaHus
3/IEKTPOCTaTMYECKOro 3apafa MmeeT pAfg npeumyLlects. HanosbHble MOKPbITUA MnaccuBHbl. COTPYAHUKM,
paboTatoLme B 30Hax, rge UCnosib3yeTcs HamnosibHOe MNOKPbITUE, JO0/IKHbI HOCUTL U UCTbITbIBATL COOTBETCTBY-
IOLLYI0 06YBb. VIM HE HYXXHO NpeAnpUHUMAaTh HUKaKUX OMONTHUTENbHbIX Mep. YTOObI rapaHTMpOoBaTh NpaBu/lb-
HOCTb paboTbl HANOMILHOIO NOKPbLITUSA.

HanonbHble NOKPbLITUA, OTAENKU W 1akMn MOTYT HAHOCUTBLCA WK ycTaHaBNMBaTbCA MO BCell pabouyeit
30He, o6ecneumBas 60/blUYI0 MAOWAAb, HEXENN rpaHnLbl OTAeNbHbIX pabounx ctonos. OHM yBENNUNBAOT
NOABMXHOCTb NepcoHana. . HakoHel, MOKPbITUA, NPU NPasUIbHOM 3a3eMJIEHUKN, MOTYT KOHTPO/AMPOBAaTb
cTaTMYecknin 3apsf Ha Tenexkax uam gpyrom nogsumkKHOM 060pyf0BaHUN.

4.7.3.5 OrpaHnMyeHns UCNosib30BaHNsA HaMNo/IbHbIX MNOKPbITUM

Mcnonb3oBaHne HanosbHbIX MNOKPLITUI UMEeeT psf, orpaHuyeHnii. COTpyAHWK JO/MKEH UMETb KOHTaKT C
HanobHbIM NOKpbITMEM. [MoaTomy, cornacHo FTOCT P 53734.5.1. cugswme coTpyAHUKM AO/KHbI ObITh 3a3eM-
NeHbl NpY NOMOLLM aHTUCTaTUYeCcKnx bpacneTos.
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Mcnonb3oBaHve HanosibHbIX NOKPbLITUA MOXET 6biTb OrpaHNYeHO MOHTaXHbIMKU CoOObpaxeHnsMu. Ha-
npumep. 6eToHHbIE NO/bl MOTYT COAepXaTb 60/bLIOE KOMYECTBO BNarv U 6bITb HENPUTOAHLIMU A1 YCTAHOB-
KN 3NaCTUYHbIX HaMOMbHbIX NOKPbLITUA. cnonb3oBaHne 3awuTHbIX MOKPbITUI HEMNPUIOAHO A8 MPOLLECCOB,
BK/IKOYAKOLWMX pas3bpbli3ruBaHve Boapl.

HekoTopble 3aluTHbIE HAMOJ/bHbIE MOKPLITUS HE BbIAEPXMUBAIOT BEC TAXE/bIX TPAHCMOPTHLIX CPeACTB,
HanpumMep BUIOYHBIX NOTPY34UKOB.

HekoTopble maTepuasnbl MOTyT 6bITb 3anpeLleHbl K UCNOb30BaHNIO B NOMELLEHUAX B CBA3M C TEXHO/O0-
rmyecknMmn ocobeHHocTAMU. Hanpumep, oTAeska nofa MoXeT BHOCUTL B OKPYXaloLLyto cpefy 3arpsa3HeHus,
KOTOpble HenpuemsaeMbl 415 YNCTbIX NOMELLEHWNA.

CkonneHune rpasmn Ha HanoIbHOM MOKPbLITUMN MOXET OKa3blBaTb HEraTMBHOE BO3eNCTBME Ha ero aKCny-
aTaluMOoHHbIe XapakTepUCTUKN. BakHO perynapHo YMCTUTb HamoJsibHblE MOKPbLITUA, UCMOJb3YS MpaBU/ibHbIE
MeTo/bl U MaTepuasbl, KOTOPbIE HE OKa3blBalOT BANSAHNE HA IKCNyaTaUNOHHbIE XapakTepUCTUKN NOKPBLITUSA.

Mpwv BbIGOPE 3aLYMTHOrO HaNO/IbLHOTO NOKPbITUS BaXXHO Y4MTbIBaTb BECH MpoLecc.

4.7.3.6 Tvnbl HANONbHbIX NOKPbITUIA

HanosnbHble MNOKPLITUSA KNacCUUUMPYIOT Kak MOCTOSHHbIE, JI0/TYNOCTOSIHHbIE W/AW HEMOCTOSHHbIE
(nepuoanyeckn meHsemble). [lasiee npuBefeHbl JOCTOMHCTBA U HEAOCTATKM KaXXA0ro Tuna marepuana.

MocTOsIHHbIE HaNO/bHbIE MOKPLITUS BKAOYAIOT PE3UHOBbLIE UN BUHW/IO0BbIE NAUTKA, TUCTOBbIE MaTepu-
asibl. AMOKCUAHbIE MOKPBLITUSA, NAMUHAT BbICOKOTO aB/IeHUs N KOBPbI.

OHun 06nafaloT AANTENbHBIM CPOKOM CNYX6bl 1 06ecneynBatoT 3alnTy OT 3N1EKTPOCTATUYECKOTO A/eK-
TpuyecTBa Ha 60NbLINX NAoWAaAsAX.

B kauecTBe NOCTOAHHbIX HaMO/bHbIX MOKPbITUIA Yalle BCEro MCNO/b3YTCA 3/1acTUUHble Hano/bHble
NOKPbITUSA, UMEKLLNEe B CBOEM COCTaBe Pe3nHy, BUHUA WU BUHWUOBbIE COeAMHEHNs. Takoil maTepuman n3ro-
TaBnMBaeTcs M60 B hopme NAUTOK, NM6O B hopme PYy/IOHOB.

ConpoTuBneHne nogo6HOro matepmana HaxoauTcs B amanasoHe ot 2,5-10540 1,0-109 Om. MaTepuan
OblBaET Pa3/IMYHbIX Y30pOB, LIBETOB 1 pa3MepoB. 3/1acTUUHbIe HANOJIbHbIE NOKPbLITUS YHACTO UMEIDT NPUATHbIN
BHELWHWIA BUJ, N CTOWKOCTb KO MHOTMM pacnpoCTpaHeHHbIM XMMUYECKUM BellecTBam. BONbLIMHCTBO Takux
maTepuanoB MOryT CBapuMBaTbCA WN GECLUOBHO YKNaAblBaTbCA NPU YCTAHOBKE B YNCTbIX NOMELLEHUSX.

BuHnnoBble NOKpbITUSA TpebyloT 6onbliero yxofda, Yem ApYyrre MNOCTOSIHHbIE HamnosfibHble MOKPbITUS;
pe3nHoBbIe NOJbl TPEBYIOT MeHbLUEe yXoAa, YeM BUHU/IOBbIE. HeKOTOpble 31acTUYHbIe HaNosIbHbIE NMOKPLITUA
MOTYT CTAHOBUTLCA CKOMb3KMMU, OCOGEHHO B MOKPOM COCTOSIHWM, YTO 3aTpPyAHAET NepeBuXeHne TaxenblxX
TpaHCnopTHLIX cpeAcTB. MpucyTcTBMe B MaTepuanax rpaura MOXeT orpaHnynBaTh WX NMPUMEHEHNe B Yuc-
TbIX MOMELLEHUAX, XOTA CTOMKOCTb K UCTUPAHUIO Y TakuxX MaTepunanos O4YeHb BbiCOKas. Kpome TOro, BUHWO-
Bble HanosibHble MOKPbLITUA MOTYT BbIAENATb rasbl U He AO/DKHbI UCMO/b30BaTbCA B HEKOTOPbIX YUCTbIX
NMOMELLIEHUSAX.

3noKcuaHbIe U NONMMEpHbIe NOKPbITAA, (DOPMUPYEMbIE 3a/IMBKOM, Kak NpaBuio, UMEKT TOMLWMNHY He
MeHee 3 MM. 3TV MOKPbITUA NMEIT XOPOLLYI0 CTONKOCTb K XMMUYECKUM BeLlecTBam, NpMnosam u UcTupaHuio, a
TakKKe BbIAEPXNBAIOT TAXESble TPAHCNOPTHbIE CpefCcTBa. B oT/inyne oT Apyrnx matepuasios, 3a HUMKU NIETKO
yxaxusaTb. OHU HE MMEIOT LWBOB WU MOTYT UCMO/b30BaTbCA BO MHOMMX YUCTBIX MoOMelleHusx. OfHako ux
Hesnb3s MPUMEHATb Ha MPUMNOAHATLIX HAMOJMIbHLIX NAHesNAX, Tak Kak 3MOKCUAHbIE CMO/bI hOPMMPYIOTCA Ha
MecTe, NO3TOMY 418 NOYYEHNS XOPOLUMX IKCMTyaTauNoHHbIX XapakTepuCcTUK MaTteprnanos 3TOro Tuna Heob-
XOAUMO CTpOro co6/104aTb METOAMKN UX HAHECEHUS.

NaMyHaTbl BLICOKOTO JaBneHus, Kak npasu/io, He NMPUMEHAITCA Ha NPUNOAHATLIX HAMObHbLIX NNacTu-
Hax unu Hactunax. JlamuHatbl YyBCTBUTESbHbI K BIAXHOCTU, U UX HENb3S NPUMEHATbL Ha yyacTkax, rae Bos-
MOXHO Ppasbpbi3rvBaHNe XMMUKATOB WAW BOAbl. WX Henb3A HaHOCUTb Ha OGEeTOHHble CTAXKM, KOTopble
cofepxart Bnary. IameHeHne BNaXHOCTU MOXET U3MEHUTb XapakTepUCTUKN CONPOTUBAEHNA 3TUX MaTepua-
NnoB. JlaMnHaTbl BbICOKOrO [aB/ieHUsA HeJO0CTaTOYHO TMbKWe, NO3ITOMY OHU He MOAXOAAT AN YCTAHOBKN Ha
CTaHAapTHbIX YEPHOBbIX MOMax.

KoBpoBble NOKPbLITUA NMEIOT CONpoTUBAeHne B Anana3oHe ot 2.5 10440 1.0 109 Om. KoBpoBoe Nokpbl-
TUe BbIFSAANT 3CTETUYHO 1 OHO 3BYKOHENPOHMLLaemMo. 3aTpaTtbl Ha 06CyXnBaHNe KOBPOBbIX MOKPbITUI HUXeE,
yeM 3aTpaTtbl Ha MoOJbl C 371aCTUYHbIMU MaTepuanamu. okpbiTMe B hopmMe KOBPOBbIX NAACTUH MOXHO
MCNonb30BaTh Ha NNOAbEMHbIX NONax.

OfHako KOBPOBOE NOKPbITME He NOAXOANT AN UCMOSIb30BaHNA Ha yyacTKax, NoAgBepratoLnxcsa CuibHo-
My 3arpsi3HeHuto, pa3bpbI3rMBaHnI0 BOAbI N XMMUKATOB, BO3AEWCTBUI0 60/bLLNX KOTMYECTB ropsaYmx npuno-
€B. WHTEHCVBHOMY [BWXEHWIO TSXefblX TPaHCMNOPTHLIX CPeAcTB W A1 WUCMO/b30BaHUA B YUCTbIX
NoMeLLeHUsX.

BTopas rpynna HanosibHbIX MarepuasioB Ha3blBaeTCs MOJSYNOCTOAHHLIMU WU HEMNOCTOAHHbIMU. JTa
rpynna Bk/YaeT Matbl, OTAE/KN, NIOKa/IbHble aHTUCTaTVKW, a Takke Kpacku v NoKpbITUSA. CPoK CNyX6bl Taknx
mMaTepvasnioB MeHblUe, YeM Y NOCTOSIHHbIX MaTepuasios, U OHW TPebyloT NepuofMyYecKoro BOCCTaHOB/IEHUS
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1 3ameHbl. EQUHCTBEHHON Hanbonee BaxHON YepToli 3TUX MaTepuasnoB ABNSETCA UX TMOKOCTb 1 NpocToTa
B aKcnayaraymu.

HanonbHble mMaTbl 6GbIBalOT pa3NNyHbIX TUNOB U CTUMIER, OT MAMKAX paccenBatoLnx A0 TBEPAbIX TOKO-
nposoAsawmx. bnarogaps nopTaTtMBHOCTM M MPOCTOTE B IKCM/lyaTaln OHU NTerko aganTupyloTcs K no6omy
paboyemy NPoOCTPaHCTBY, OCOBEHHO B OFPaHNYEHHbIX 30HaX. MaTtbl MOTYT UCMO/b30BATLCSA BOKPYT YyCTaHOBOK
BOJIHOBOI navikv unv apyroro obopyfoBaHus, rae CyliecTByeT BO3MOXHOCTb pa3bpbi3rvBaHNA XMMWUKATOB,
onacHas 415 Hano/fbHbIX NOKPbITUA. OfHAKo MaTbl CKpyyMBalTCs, UTO (DOPMMPYET ONaCHOCTb NajeHns un
yCnoxHaeT ybopky nona. OHu Takxe ABASTCSA OTHOCUTE/TbHO AOPOrOCTOALMMY A48 POPMUPOBAHNSA 3aLLUT-
HOro MOKPbITUS MO BCeil naowaan. VX npumMeHMMOCTb B YNCTbIX NOMELLEHUSX orpaHuyeHa. Heobxoanmo
yAenaTb 0co60e BHUMaHMe MaTaM, NOCTOSTHHO COeAMHEHHbIM C 3eM/IeiA.

3awmTHas oTAesnka MOXeT HAHOCUTBLCA Kak Ha CTaH4apTHbIe NoJbl (BUHWIOBbIE, PE3NHOBbIE UM UMEI-
LMe B cocTaBe BMHWU/), Tak 1 HA 3aLUTHbIE NOSbI AN CHUXEHNUA (POPMUPOBaHNS 3N1EKTPOCTaTUYECKUX 3apsi-
fos. OTfenka 3awmwaeT noa v ynyywaeT ero BHEWHWA BuA. a Takke obneryaet yxof 3a HuMm. OTgenka
npocTa B aKcnayaTaumy n MOXeT HaHOCUTbCS NO BCeli NoWwaAn NoOBEPXHOCTY A5 3alUWTbl BCEr0O yyacTka.
OfHaKo OHa uMeeT criefylolmne HeoCTaTKu:

- HeKoTopble NOBEPXHOCTHO-aKTUBHbIE BU/bl OTAE/0K MOTYT ObITb CKOMb3KMMU, UTO CO3faeT ONacHOCTb
nafeHns ans coTpyAHUKOB;

- HeKoTopble OTAEe/IKN CMbIBAKTCA 0ObIKHOBEHHOW BOOW, 6bICTPO CHALIMBAOTCA U TPeOYT YacToro
[OMOSTHUTENIBHOTO KOHTPO/IA UX (DYHKLMOHMPOBAaHNS;

- HernpasW/bHOE HaHeCeHMe 1 yXo[ MOTyT Bbi3blBaTb U3MEHEHME XapakTepuCcTuK oTAeNkn. HekoTopble
TUMbl OTAE/NKN HE COBMECTUMbI C TpeboBaHMAMM, NPefbABASAEMbIMU K YACTLIM NOMELLEHUSAM.

NokanbHble aHTUCTaTVKN AECTBYIOT aHa/I0TMYHO HaNobHOW OTAE ke, HO He obecneynBatoT husmyec-
KOV 3aLuTbl caMoro nona. Ix MoXHO MCNOob30BaTb HA KOBPOBOM MOKPLITUW. JTOKanbHble @HTUCTaTUKN OTHO-
CUTE/IbHO NIErKO HAHOCATCS, O[JHAKO OHW HECTONKN U HeA0/ITOBEYHbI.

Kpacku 1 anokcugHble NOKPbITUA HAHOCATCA TOHKUM C/I0EM Ha 6eTOHHbIe Nosibl. OCHOBHLIMU NPenMy-
LecTBaMm Takux MaTepuasioB IBASIOTCA /1ETKOCTb HAHECEHNA 1 CMOCOBHOCTbL NOKPbIBATL 6OMbLIKME Mo a-
an. OHn umetoT 6onee JoNTuiA CPoK CNyxXo6bl, YeM NOSIOBbIE OTAE/KN, HO MEHbLUNIA, YEeM NOCTOAHHbLIE NOJIbI.
Kpacku 1 NokpbITUS CO BpEMEHEM U3HALLUBAIOTCA U UX HYXHO Nepuoauyeckn HaHOCUTbL 3aHOBO. HekoTopble
maTepuasibl He NPUMEHSAIOTCA ANA YUCTbIX NOMELLEeHNN, TakK Kak OHW M3HaLWMBAalTCA, 0b6KasbiBalOTCA MW
MUMeIoT BbICOKOE cofiepxaHue yrnepoga.

4.7.3.7 VcnbiTaHne

CTaHOapToM A/ UCMbITAHUA 3/1EKTPUYECKOro COMNPOTUB/IEHUS MaTepuasioB MOJI0B  ABMAETCA
M3K 61340-4-1 (4]. MeTof wucnbiTaHus pa3paboTaH An1a Avana3oHa conpoTusnieHuii ot 1.0 « 103 go
1.0-10100m. B TOCT P 53734.5.1 ycTaHOB/EH Npefes MakCMMasibHOro UCNbITATESIbHOTO HaMNpPsXXeHusa 41
HanosIbHbIX CUCTEM, UCMOMb3YEMbIX Kak YacTb nporpaMmMmbl ACP-ynpaBneHus. He npesbiwatowmnii 100 B.

YacTblo npouecca ot6opa 06pasL0B HaMOMbHOIO MOKPLITUSA ABAAETCA WX OLeHKa B NabopaTopHbIX
YCNOBMAX NPW KOHTPOSIMPYEMbIX BAAXHOCTW, TEMMepaType UChbiTaTeNIbHOM HaNpsXeunm oMMmeTpa.

Mpu NepBUYHOI YCTaHOBKE HAMO/IbHOTO NOKPbLITUA HEOHXOAMMO OCYLLECTBUTL €0 UCMbITaHNe Ha npea-
meT cooTBeTcTBMA TOCT P 53734.5.1. O6bI4HO CONPOTUBIIEHNE N3MEPSETCA OT BEpXa HaNoIbHOIO NMOKPbITHSA
[0 3eM/n, YTO rapaHTUpyeT NpaBUIbHOCTb YCTAHOBKM HaNoMbHOIO NOKPLITUA. poBepKa Toro, YTo Hanoslb-
HOe NoKpbITUE COeMHEHO C 3eM/eli, 40/HKHA BbINOHATLCA Nepej Havanom paboTbl ¢ H3CP-koMnoHeHTamMu.

Heob6xoanmo neproanyeckn BbINOMHATL NPOBEPKY HANOMBLHOIO NOKPLITUS, YTOObI rapaHTUpOBaTh COOT-
BETCTBUE crneyndukaunn. Ytobbl NpoBepuTb LLEe/IOCTHOCTL 3a3eM/ieHns, HeOOXOANMO BbINOSHUTL U3Mepe-
HMe COMNpOTMB/IEHNA OTHOCUTENILHO 3eMnun. B cnyyasx, Korga COMpOTUB/IEHWE OTHOCUTESIbHO 3eM/n
npeBbILIaeT yCTaHOB/IEHHbIE MNpeAenbl, BbINOMHUTE cnefyloline AeiicTBUA, YTOObl onpesennTb NPUYUHY
BbICOKOrO COMPOTUB/EHNS;

- ybeguTechb, YTO HanosibHOE MOKPbITVE COEANHEHO C 3TASIOHHONW 3emMneil;

- OYUCTUTE HamMOJIbHOE MOKPbITUE N HWXKHIOK NOBEPXHOCTb W3MEpPUTENbLHOro anekTpoga. paAsHas
NMOBEPXHOCTb MOXET BblI3bIiBaTb MPeBbILLIEHNE AOMYCTUMbIX MapaMeTpPoB COMPOTUBIEeHNS. Kak TONIbKO NoBepx-
HOCTb OuuLleHa, NMOBTOPUTE M3MEPEHME COMNPOTUBIEHUA OTHOCUTENbLHO 3eMnun. Ecnv BTOpoe u3MepeHue
BbIXOAMT 3a npefesbl, He06X0ANMO NPOBECTW [ONO/HUTE bHbIE NCCNeA0BaHUS CNOCOO0B YNCTKA, NMPUMEHS -
eMbIX B JaHHOI opraHu3auuu.

YacToTa nepuoguyecknx NpoBepok 06b6IYHO onpeaenseTca MeToamkol akenayaraumn. OgHako B KavecT-
Be 06LLero pykoBoACTBa PeKOMEHAYETCS BbINO/HATL Takne NPOBEPKN HE pexe, YeM OAMH pas B TpU Mecsaua.

4.7.3.8 Yxopq

Mepuogmyeckas yncTka B COOTBETCTBMM C PEKOMEHaLMAMN U3roTOBUTENS NO3BOMAET NojAepXusaTb
3/71eKTPONPOBOAHOCTb BCEX HAMO/bHbIX MOKPLITUNA. Y6eaunTech, 4TO YNCTSALLME NPOAYKTbI HE OCTaBASAT N30-
NMpyloLero ocajka, YTo XxapakTepHo AJ151 MHOTUX /1akoB (MacTuk).
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4.7.4 ObyBb

4.7.4.1 BBepeHune

CornacHo 4.7.3 ocHOBHas npuynHa hopMUPOBaHNSA 3N1EKTPOCTATUYECKOrO 3/1eKTpuyecTsa — nepeme-
LeHve foaein u matepuasioB B paboyeli 30He. Mpn nepemelyeHnn noaei, To ecTb B3aumoaecTeumn o6ysu ¢
nosnom, chopmupyeTcsi 3apsif, KOTOpbI NPUBOANT K HANPSHKEHUIO Ye/T0BEYECKOro Tesia, PaBHOMY HECKOJ/IbKUM
TbiCAYaM BOMbT.

[aHHbI NYHKT nocBsiweH ponv o06yBu (6OTMHOK, 3a3emMnnTosiein nogows u T.n.) B ACP-ynpasneHumn
3apsAfoM, NpaBUIbHOMY NMPUMEHEHWI0 B COYeTaHuW ¢ Apyrumyu MexaHusmamu 3CP-ynpaBieHus. a Takke
UCMbITAHWAM W OLeHKe 3KCnyaTauMoHHbIX XapakTepucTuk obysBu. PaccmaTtpuBaemble B 3TOM naparpade
BONPOCHI OrpaHuyeHbl hakTopamu, OTHOCALWMMUCA K KOHTposito ICP.

AHTUCTaTMYeckne 6pacneTbl — 3T0 NEPBUYHbLIA cnocob 3a3emseHns nepcoHana. He Bce npousBog-
CTBEHHblE Ornepauun MOXHO BbINOMHATbL C HAfETbIM aHTUcTaTuyeckum Gpacnetom. MoaBMXKHbI NepcoHan
Hesnb3s 3a3eM/IATb C MOMOLLbI0 aHTUCTaTUYeCKUX 6pacneToB. B aTux cinyyasix B cO4eTaHUU C aHTUCTaTMyec-
kumn 6pacnetamu TpebyeTcs anbTepHaTUBHbIA MeTOA 3a3eM/eHns.

OfAHUM M3 TakMxX asnibTepHaTVBHbLIX METOAOB 3a3eM/IEHUS ABNSETCSA 3a3eM/IeEHNe «HamnosibHOe MOKPbI-
TMe — 06yBb». IMeeTcs MHOXecCTBO cnocoboB 3a3emsieHus 06yBU. BbiGOp COOTBETCTBYHLLErO criocoba
3aBUCUT OT nporpammbl ACP-ynpaBneHns. TexXHUKM 6€30NacHOCTU M 3KOHOMUYHOCTU. CyLLecTByeT HeCKO b-
KO BapnaHToOB 06YBM, HAMNOJIbHbLIX NOKPbITWIA 1 OTAEN0K Nosa. BaxHo paccMaTpmBaTh HaMOMbHOE NOKPbITHE,
006yBb W COTPYAHMKA KaK TPM pa3HbIX KOMMNOHEHTA, AelCTBYIOLLNX B cOCTaBe eANHON CUCTEMBI.

MpumMmeuvaHune — YTo6bl HanpsHxkeHne Tena coTpyAHuka 66110 MeHee 100 B. o6Lliee cONpoTMB/IEHNE CUCTEMbI
3a3eM/IeHNs JOIKHO ObITb MeHbLe 3.5 - 107 Om.

4.7.4.2 Tunbl 06yBu

Bbibop 06yBM 3aBUCUT OT crefylolmx hakTopoB: TUna NoMeLleHusl, BbINONHAEMONn paboTbl, nona
COTPYAHMKA, ero hrnsnmyeckmx 1 KynbTYpHbIX 0COBGEHHOCTEN, noceTuTene, BbINoIHAEeMOW paboTel 1 6roaxe-
Ta. B nporpammy 3CP-ynpaBaeHnst MOryT GbiTb BK/IHOUEHbI HECKOIbKO TUNOB 06YBU.

PemeLlkn 3a3eMsieHns KpenaTcs K Kabsykam 1 HockaM o6yBu AN 3a3eM/1eHNUs COTPYAHUKOB 1 noceTu-
Teneli Ha yyacTkax ¥33. Ecnv pemeLlok 3a3em/eHnst O4eTb HenpaBubHO, ero NpuMeHeHne byaeT Headdek-
TUBHbIM. PeMmellkn 3a3emneHns KabsykoB Nerko TepsloT KOHTaKkT € Mosom, noatomy TpebytoT 6onee
TWaTeNbHOro KOHTPO/IA, YeM Apyrue Tunbl 06yBY.

BoTbl 1 6axubl 4acTO MCMO/L3YIOTCA Ha yyacTkax, rAe 3arpsisHeHns HegonycTumMbl. MockonbKy coeau-
HeHVe C TesIoOM OCYLLeCcTB/SeTCA yepes3 NpUMeHEeHWe 3M1EeKTPONPOBOLAHON NIEHTLI, aHaNOrMYHON peMeLlKy
3a3emsieHunst, 60Tbl U 6axunbl Takke MOryT 6bITb He3(DEKTHBHBI.

Mpu BbIGOpe 3awumTHOW 06yBM cnedyeT Takke obpaliaTb BHUMaHWE Ha ee NpaBW/IbHOE HOLUEHUE.
KoHcTpyKumsa 06yBu oyeHb BakHa. OHa fo/mkHa OblTb cneunasnbHO npefHasHavyeHa ans OCP-ynpasieHus.
Mockonbky MHOTe 60TUHKM, NPefHa3HaYeHHble AN 3alnTbl OT CTAaTUYECKOT0 3/1eKTPUYECTBA, BbIMNALAT Kak
06bIKHOBEHHbIE, BaXHO, YTO6bLI 00YyBb MMeNa COOTBETCTBYIOLLYIO MapPKUPOBKY.

4.7.4.3 TpaBUNbHOE NCMNonb30BaHne

3awmTHaa obyBb obecneynBaeT CTekaHue 3apsga C HOMM Ha NpoBOAsLLEe HamnosbHOe MNOKpbITME U
yepes Hero Ha 3emsio.

PekomeHayeTcs HafeBaTb pemMeLlKn 3a3emMneHns Ha o6a Hocka u Kabsyka. Heo6xo4mMmMo ucnbiTeliBaTb
He TO/IbKO 06yBb, HO U CUCTEMY «00YBb — HaMo/IbHOE NMOKpbITUE» (cM. M3K 61340-4-5 [6]). Ecnv BepxHwuii
npegen HanpshkeHus tena, obblyHO 100 B, onpegeneH, HeEO6XOAMMO BbINOMHWUTL WCMNbITAHWE CUCTEMbI
«06yBb — HamnosbLHOE NOKPbLITUE» Ha NpeAMeT COOTBETCTBMA TpebyeMbiM napaMeTpam npu XyaLwnx ycnosu-
AX OKpyXatoLLeli cpefpbl.

Heobxoanmo onpegennTb CNOCOGHOCTb 3alMTHOW 06yBM oGecneumBaTb CTeKaHWe 3apsifja C Horu
COTPYAHUKa, NepemeltaoLerocs B npefenax sawuleHHbIX U He3alnLLeHHbIX y4acTKOB WY NO 3awUTHOMY
oT 3CP HanosibHOMY MOKPbITUIO. [pn CONPMKOCHOBEHMIN COTPYAHMKA B 3aLLUTHON 06YBU C MaTepranom nona
3apsf fO/MKEeH paccenBaTbCs B TEYEHNE HECKOIbKUX CEKYHA,.

4.7.4.4 lVcnblTaHue

WcnbiTaHne o6yBu BKIOYaeT NepBOHaYasIbHY0 KBaNMMUKALVOHHYO NPoBepKy usgenvsa (npegnoytu-
TeNlbHO — nabopaTopHy NPOBEPKY NpU onpeAeneHHbIX KOHTPOUpYeMbIX ycrioBuax no M3K 61340-4-3 [5]).
Ecnu nsgenve cootseTcTByeT Tpeb0BaHUAM CyLLECTBYOLNX CTAHAAPTOB, HEO6XOAMMO BbINOMHUTL UCNbITA-
HVe 06yBY B COYETAHWM C CYLLECTBYIOLLMMW WU NAAHUPYEMBIMW K UCNOIb30BaHUI0 HANOIbHLIMU MOKPbITUSA-
MW. KOTOpOe [O/DKHO NOoATBepAuTb, 4YTO KpuTepun, paspaboTaHHble A1 [LaHHOT0 Npeanpusatus,
BbINO/THAIOTCS.

Bcs 3awmTHas o6yBb f0/KHA NPOXOAUTL BXOAHYIO BbIOGOPOUHYIO NPOBEPKY.
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B ctaHaapTe M3K 61340-4-3 [5] onucbiBaloTCA CTaHAapTHbIE METOAb! NCNbITaHWii 415 06yBK, BKIOYa-
owme nadbopaTtopHble U3MEPEHUS Y MPUEMOYUHbIE UCTbITAHUSA.

CrtaHpapTt M3OK 61340-4-5 [6] pa3paboTaH A/ U3MepPEeHUs CONPOTUB/IEHUS 06YBY 1 HAMOJIbHBLIX MOKPbI-
TWUIA B KOMOGMHALMKM C YEIOBEKOM, a Takke NoNApu3yeMocTy N4en B 3alMTHON 06yBY, nayLmnx no 3awmnTHo-
My OT SCP HanosibHOMY MOKPbLITUIO.

TecTepbl, UCNOMb3yeMble A1 3aBOACKOr0 KOHTPOJIA, PErMCTPUPYIOT TOSIbKO COMPOTUB/IEHNE CUCTEMbI
MexAay ABYMSA 3afaHHbIMU ToYkamMu. MHorme Tectepsbl, Hanpumep TecTepbl aHTUCTaTUYecKnux 6pacneTos, He
MMeloT 3afaHHblX To4ek Ana obecneyeHns hakTMYeCKOro Auvana3oHa CONPOTUMBAEHWUI 3aliWTHON 06yBM.
PekomeHayeTcs ncnonb3oBaTb CneuuasnbHO NpeaHasHayveHHbIn 4ns nsmepexHns obysu TecTep.

WHorga npu usmepeHun conpotuBieHns 06yBY perncTpmupyroTcs 3aBbllleHHbIe 3Ha4YeHUs conpoTuBsIie-
HUSA 13-3a 0CO6bIX CBONCTB 00YBYU, KOXW, O4eXAbl, BIMAHUA Pa3HOCTU TemnepaTyp, 3arpsa3HeHunii NoBepxHoC-
M 06yBMu.

4.7.5 AHTUCTATUYECKME CTY/NbA

4.7.5.1 BBegoHune

Kak roBopunocb B 4.5. anekTpocTaTUYeCKWil 3apsf BO3HWKAEeT BO BPeMs ABWMXEHUS. 3HaunTeslbHoe
HanpshkeHne MoxeT POPMUPOBATLCA NPU NepemMeHe MoI0XKEHNS Ha CTy e AW nepemMeLLeHnn CTyna no rnony.
B aTom naparpadye onucbiBaeTca UCNONb30BaHNE aHTUCTaTUYECKNX CTyNbeB B Y33 ANA paccenBaHus 3aps-
pa. FOCT P 53734.5.1 He pekomeHAYeT UCNOo/b30BaTh CTY/1bA KakK CpefCTBO 3a3eMieHuns nepcoHana. OgHa-
KO aHTucTaTuyeckne CcTyfnbs MOryT cTaTb 3(PdPEKTUBHbIM CpPeACTBOM 3a3eM/IEHUS OT KOHTaKTHOi
NOBEPXHOCTU CUAEHbA A0 KOIECUKOB UAN HOXEK CTyNna, eC/n UMEeTCA KOHTAKT MeXay COTPYAHUKOM U CTy-
nom. Kpome TOro, ecnim aHTucTaTuyeckuii CTyn Ucnosnb3yeTcs ANS 3a3em/eHns (B kayecTBe rN1aBHOro 3a3eM-
NeHns). MakcumasibHOe COMNpoTMBMEHUE OT COTPYAHWKA K 3eMse 4yepe3 CUCTEMY «CTy/n — HarosbHoe
NOKPbITUE» AO/KHO OblTb MeHee 3.5 107 Om unu meHee 1,0 HO10 Om npu 3apsige NoTeHunanom meHee
100 B. Mexay BCeMW 3neMeHTaMu CUCTEMbl «Yesi0BEK — CTY/l — HamnosibHOe MOKPbITUE» [O/KEH ObiTb
NOCTOSAHHbIV KOHTaKT. MpMBeAeHHas Bbllle CUCTEMA 3a3eM/IEHUS NepcoHana SBNSeTCs O4HUM U3 NPUMEPOB
VHAVBUAYANLHOIO pelleHns nporpammel 9CP-ynpasieHus.

AHTUCTaTUuYeCKuiA cTyn obecneumBaeT cTekaHue 3apsfa c Tena Ha NpoBosluee HanosibHoe NoKpbITUe
yepes CTy/l.

Tak Kak CTy/1 COCTOMT 13 60/IbLLON0 KOIMYECTBaA MEXaHUYECKNX geTaneli u3 pasHbix MaTepuanos n nMe-
€T HEeCKOJ/IbKO TOYEeK UX COeANHEHNS, OH He TaK HaZeXeH /1 3a3eM/IeHNs nepcoHasia, Kak KOHTakTHasA MaH-
XeTa WM cucTema «HarmnosibHOe MOKpbITe — 06yBb». XOTHA, MPU U3MEPEHUN COMPOTUB/IEHUSA KOHTaKTHbIX
NMOBEPXHOCTEN MOXHO MPOBEPUTbL, NPOUCXOANT N 3a3eMsieHne uamn HeT. CTy Tak Xe. Kak 1 06yBb, He ABNS-
eTcs a(pPeKTUBHLIM CNOCOOOM 3a3eM/IEHUSA, €CNIN TO/TIbKO OH HE UCMNOJIb3yeTCsi B COYEeTaHWUM C 3alMTHbIM OT
CTaTUYeCcKOoro 3/IeKTpUYecTBa Mnosiom.

lMpvMeHeHVe 3alwumiialonx oT CTaTUYeCcKoro 3/sieKTpuyecTsa CTy/IbeB UMeeT psAaf MpPeuMyLLecTB.
OO6blYHbIe CTYNbSA, 0COBEHHO C N1aCTMACcCOBbIMY KONleCMKaMu, HakanMealoT Ha Nosib3oBaTesie BbICOKNIA Ypo-
BEHb HANPsHXXeHWs, eC Ha HEM He HafeT aHTucTaTuyeckmii bpacnert, 3awmTHas 06yBb M OTCYTCTBYET 3aLuT-
Hoe HanoJsibHoe nokpbiThe. CTynbA, o6nagaroLwme COOTBETCTBYOWMMMN XapakTepuCcTMKaMu ConpoTUBIEHNs,
6narogaps cneuunasnbHbIM KOSIECMKaM U KOHCTPYKLIMKM, CHUXAIOT HanpshkeHne [0 6e30NacHOro YpoBHSI.

4.7.5.2 Tvnbl 1 BbIGOP

CyLlecTBYIOT pasninyHble TUMNbI CTY/IbEB: Kpecna An1a paboTbl 3a CTO/I0OM, TabypeTku 1 cTynbs. MoBepx-
HOCTb 3alLMTHOrO CTyNa, conpukacarnLascs ¢ TefioM, Ao/kHa o6ecneumBaTb CTeKaHMe 3apaaa Yepes yactu
cTyna K 3emne. Ha MArkux CTynbaxX UCMNO/b3yeTcs TKaHeBas 06MBKa C BKpanjieHHbIMU TOKOMPOBOAALLUMU
HUTAMW. TKaHb COefMHSAETCA C YacTAMKU CTyna — LUAVHAPOM, OCHOBOW, Konecukamu (unm kabenbHoi
Lenbio) 1 ¢ NosioMm.

B uncTbIX NOMeLLeHNAX BMeCTO TKaHeBOW 0O6MBKY pekoMeHyeTcs NCNob30BaTb BUHWUIOBOE MOKPbITHE.
3auwmnTHOE BUHWIOBOE MOKPbLITUE UMEET HWKHWUIA TOHKWIA TOKONPOBOAALWMA COA. MO3TOMY BWHWIOBbIE
CTyNbsi MOTYT MMeTb 60n1ee BbICOKME NoKasaTenn CONpPOTUBIIEHNS, YeM CTy/bs C TKAHEBOW 0OVBKOIA; 0aHaKO
COMNpPOTUB/IEHME AO/DKHO OTBEYaTh TpeboBaHUAM, n3noxeHHbiM B TOCT P 53734.5.1.

4.7.5.3 WcnbiTaHne

Mpoueaypa M3MepeHUs 3N1eKTPUYECKOro conpoTuBeHUs CTynbeB npueBegeHa B MOK 61340-2-3 (3].
Bocnonb3yiitecb 06WMM METOAOM U3MEPEHUSA COMPOTUB/IEHNA K 3eM/1Ie UM OTHOCUTENIbHO TOYKM 3a3emsie-
HUA. Heo6xoAnMOo M3mepuTb CONPOTUB/IEHUE NOBEPXHOCTU CUAEHBSA OTHOCUTE/TIBHO TOUKM 3a3eMIEHUS CTya
(koneco wiun kabenbHas Uenb).

CornacHo nporpamme 3CP-ynpaBneHuss m B COOTBETCTBUM C TPEOOBAHUSMWU, WU3NOXEHHbLIMA B
FOCT P 53734.5.1, gnana3oH CONpPOTUBAEHNA AO/IXKEH HAaXoAMTLCA B npegenax meHee 1.0 «109 OM. 3710 3Ha-
YeHne OTHOCUTCA Kak K 1abopaTopHbIM U3MEPEHUAM, Tak U MPUEMOYHbIM UCMbITAHUSAM U NEPUOLNYECKUM
npoBepKam.
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4.7.6 WoHusaynsa

4.7.6.1 BBepeHwue

naBHbI MeToA ynpaBneHusa CTaTuyeckMmM 3/1eKTpMYecTBOM — 3a3eM/ieHne NpPoBOAHMKOB, paccensa-
IOWKUX Matepuanos v nepcoHana. OgHako KOMNIEKCHasa nporpamMmma KOHTPOs A0/XHA BK/IOYaTb Mepbl BO3-
[eNCTBUS Ha 30/TIMPOBaHHbIE NPOBOAHMKN, KOTOPbIE HE/b3s 3a3eMNATb, a Takke N30ALNOHHbIE MaTepuabl
(Hanpvmep, 60MbWMHCTBO NaacTMacc). PacnblieHne Bnarv U XMMn4Yecknx BeLecTs CNonb3yeTcs ANs pac-
cenBaHusA cTaTUYeCKUX 3apsafoB MNpu onpefesieHHbIX ob6cToAaTenscTBax. OHaKo UCMNO/b30BaHNe BNAXHOC-
TW — 3TO MeAJIeHHbI Cnoco6 paccemBaHWsA CTATUYECKOro 3apsfda, a XMMUYEecKoe pachbl/ieHne Henb3s
NPUMEHATb B YNCTbIX MOMELLEHUSX.

WoHun3aumsa Bo3gyxa No3BOnseT HelTpannsoBaTb CTaTUYeCKWil 3apsaf Ha M30/MPOBaHHbIX 06bekTax,
3apsasa Mosieky bl ra3os. Ecnin ctatnyeckuii 3apaj NpucyTCTBYeT Ha nNpeAmMeTax, Haxogsawmuxcs B paboyeii
30He, OH 6yaeT HeiiTpanu3oBaH NpuBAeYEeHNEM U3 BO3ayXa 3apsif0B NPOTUBOMNOIOXHON NOAAPHOCTU. VNOHN-
3auusa Bo3fyxa MOXeT MPUMEHATLCA AaXe B YUCTbIX MOMELEHUAX, TAe Hefb3s pacnbUifATb XUMUKATbl U
1CMNo/sib30BaTb HEKOTOPblE pacceuBarlie cTaTUYecKoe 3/1eKTPUYecTBO MaTepuasbl, Tak Kak npu 3TOM
1cnonb3yeTca Bo3ayx paboyeil 30HblI.

WoHunsauua Bo3gyxa He 3ameHseT 3a3emsieHne. 3TO NNb OfWUH U3 KOMMNOHEHTOB KOMM/IEKCHOW Npo-
rpaMMbl KOHTPONS CTATUYECKOro 3M1eKTpUYecTBa. VIoHM3aTopbl UCMOMb3YIOTCA, €CIM HET BO3MOXHOCTK npa-
BW/IbHO 3a3eM/IATb 3/IEMEHTbLI U B KayecTBe [OMOJSIHEHUS K APYTMM MeToAaM KOHTPOIs CTaTU4ecKoro
aneKkTpuyecTsa. B UMCTbIX MOMELLEHMAX NOHM3AaLMA BO34yXa MOXET 6biTb OJHUM U3 METOA0B KOHTPO/A CTa-
TUYECKOro aneKkTpuyecTsa.

CraHpapt M3OK 61340-4-7 [8] onpegensieT MeToAbl UCbITAHWSA 1 CNOCO6bI M3MEPEHUI XapaKTePUCTUK
BO3/yxa BO BpeMs paboTbl MoHM3aTtopoB. CTaHAapT BKIOYAET B cebs fBa NPUIOXKEHUS, KPaTKO OnNucbiBalo-
LMX NpoLecchbl MOHU3ALMN BO3fyXa U HeTpanm3aummn 3apsga, NpoekTVpoBaHue Na0CKoro 3apsaAHoOro MOHW-
Topa (pPEeKkoMeHAyeMblii U3MepuTeNbHbIA Npu6op) U Apyrue BOMPOCHI, OTHOCSLLMECA K MPUMEHEHUIO K
TECTUPOBaHNIO NOHN3ATOPOB.

OTOT NYHKT AOMOJHAET MHhopMaLnIo, N3/TOXEHHYIO BcTaHaapTe MOK 61340-4-7 [8]. B Hem npvBeaeHbl
NPUHLUUMBI paboTbl MOHN3ATOPOB, CNOCOObLI N3IMEPEHNS XapakTePUCTUK, TUMbI NOHWM3ATOPOB 1 061acTb UX NPK-
MEHEHUS. OCHOBHbIE XapakTepuCcTUKM, MeToAbl UCMbITaHUSA, TEXHMKA 6e30MacHOCTUN, yCTaHOBKa U Npo6iemsl
3arpsi3HEHUIA.

WoHun3aums Bo3gyxa Takxe Ucnonb3yetcsa A8 KOHTPoNs 3arpasHeHnii. CoanaHcnpoBaHHas noHU3aums
BO3[yxa MO3BOMSET yyylWnTb (UNbTPaLMo BO3AyXa B YACTbIX MOMELLEHUSX.

Bnarogapsa noHusaumun, NponcxoauT HelTpanusaunsa 3apaaoB Ha KPUTUHECKMX MOBEPXHOCTSX, M YMEHb-
laeTcs npuaunaHne Yyactul, K HUM. YacTtuubl npruobpeTaloT 60/1ee BbICOKY0 CMOCOOGHOCTb OCTaBaTbCs B
NaMUHapHOM MOTOKe BO34yXa W 3aTeM yAansTbCa CUCTEMOW (unbTpaummn Bo3gyxa.

4.7.6.2 YTO Takoe MoHm3auusa Bosayxa?

MoHbl BO3ayxa — 370 rpynnbl M3 10 Mosiekyn (4acTo BOAbI) BOKPYT 3apshKeHHbIX MOMEeKyn Kucnopoga
nnu azota. VIoH MOXeT MMeTb KaK NOMOXUTENbHbIA (4eULNT 3N1EKTPOHOB), TakK M OTpULaTeNbHbI (M36bITOK
3/1eKTPOHOB) 3apsf. EcTecTBeHHas KOHLEHTpauus MOHOB B BO3AyXe HU3Kas, Kak npaswio, MeHee 1000 Ha
CcM3. Takme «ecTecTBeHHble» WOHbI 0ObIYHO (hOPMUPYIOTCA BO Bpemsi pacnaja npupoaHbIX PafnoakTUBHbIX
3/1IEMEHTOB B BO3fyXe, 3eM/e U CTPOUTE/IbHbIX MaTepuanax.

Ana HeliTpanusauun Heo6xoAnMa 6051ee BbICOKas KOHUEeHTpaumsa MoHoB. MNpu onpefeneHHbIX 06CTos-
TenbcTBax ANa hopMmMpoBaHUs NOHOB BO3AyXa MOTYT UCMOMNb30BATLCA PaAN0aKTUBHbIE UCTOYHUKMN, 06bIYHO
nononuii 210. Anbha-4acTuubl, IMUTUPYEMbIE MOSIOHNEBLIMU NOHU3ATOPaAMU. — 3TO MOJIOXKUTENBHO 3aps-
XEHHble sigpa renus (4Ba NpPoToHa, fBa HeilTpoHa 1 0 aneKkTpoHoB). Koraa anbtha-yacTulbl CTankmBaoTcs B
BO3/lyxe C MOJIeKy/lamMWn, OHU BbITECHAIOT
3/1EKTPOHbI U3 HEKOTOPBIX MOJIEKY/1 BO3- PaanosKrievbiit BLITECHEHHLI  3axBAYEHHLI
ayxa (hopMupys NOMIOXMTE bHbIE NOHBI nonowHui 210 BN1EKTPOH SNEKTPOH
BO3Ayxa). Takne «cBO6OAHbIE» 31EKTPO-

Hbl CO BpEMEHEM 3axBaTblBATCA APYTrn-
MW Mosfekynamu Bosgyxa (hopmupys OTpuLaTe NbHbIA MOH
oTpuuaTtesnbHble NOHbI BO3AyXa) (puc. 9).

B pgpyrux cuTyaumax Havbonee
pacnpocTpaHeHHbIM MeToAoM dopmu-
pOBaHNA WOHOB ABNSAETCA B3auMOAel-

cTBUE mMexay HelnTpanbHbIMK MonoxuTenbHbili oH
MoneKynamm BOo3ayxa U 3JIeKTpOHaMu, MoTepsiHHLIA 3N1eKTPOH
YCKOPE€HHbIMU  3NEKTPUYECKNM MOoNeM,

NMELNM UHTEHCUBHOCTbL, NPEBbILLAl0- PucyHok 9 — WNoHnsauus anbda-nsnyyeHvem
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wyto 3 MB/m (npu aTmocchepHoM AaBneHnmn). OBbIYHO 3TO CBA3AHO C BbICOKOBOJIbTHON KOPOHHOI MOHM3auuei
UV KOPOHHbLIM paspsagom (puc. 10.11).

eKTPOI, AOOMIMHHb 1A
C HapY>KHOW GVNIAMNB

4.7.6.3 WM3mepeHne noHnsaummn Bo3gyxa

Ecnn Ha MOH BO3AeicTByeT asieKTpuyeckoe nosne, OH [BWXETCSA CO CKOPOCTbO, MPONOPLUOHAIBLHON
BE/IMYMHE 3MIEKTPUYECKOrO NO/IA B HANpaB/ieHUn, COOTBETCTBYIOLLEM HAMPaB/AEHHOCTY 3/1IEKTPUYECKOr0 Mo
1 NoNapu3saunmn NOHOB (Tak Kak OH MOXeT ObiTb MOMOXUTENbHbIM WU OTpULaTebHbIM). [IBUXEHNE NOHOB B
3N1EKTPUYECKOM MOJIe — 3TO IN1EKTPUYECKMIA TOK, NIOTHOCTb KOTOPOro 3aBUCUT OT YMC/ia MOHOB B BO3AyXe 1
CKOpOCTU, C KOTOPOIi 31eKTPOHbI OTNEeTaT 1 NOANETa0T K UCTOYHUKY 3/1EKTPMYECKOro NoNs.

Bokpyr 3apsKeHHOro npegmMeTa BO3HMKaEeT 3/1eKTpuyeckoe nose. HanpsxeHHOCTb nons kone6nercsa ot
TOYKW K TOUKE, HO OHa Bcerfa nponopuuoHanbHa 3apagy. Ecnn npegmeT okpyXeH MOHU3MPOBAHHbLIM BO3Y-
XOM 06enx NoAspHOCTeN, TOk ByAeT TeuYb B Hanpas/eHWn npeameTa, NepeHoOCUMbI MOHAMKW, UMEIOLLUMN
NONAPHOCTb, NPOTUBOMOJIOKHYIO CBOEMY 3apsfdy. STOT «TOK HelTpanm3auuv» NponopLvoHaneH 3apsagy Ha
npegMeTe 1 KoM4yecTBy MOHOB B BO3AyXe (MIOTHOCTb MOHOB).

Ecnu nNoTHOCTb MOHOB HE U3MEHSIeTCS, OTHOCUTE/IbHAsA CKOPOCTb HelTpanusaumu 3apsga octaeTcs
MOCTOAHHOW, 1 3apsif, yMeHbLUAeTCA N0 9KCMOHEHLNanbHON 3aBUCUMOCTU C NOCTOAHHOW BpeMeHu, KoTopas
3aBUCUT OT MJIOTHOCTM MOHOB. Ha npakTuke Takue yCr0oBUS He BbINOJHAOTCS.

KoHueHTpauumn yacTul, B BO3AyXe, UCTOLLEHME MOHOB BOM3M 3apsHXXEHHOro npegmMeTa, Heof4HOPOA-
HOCTb MOHW3NPOBAHHOTO BO3AyXa W HEOAHOPOAHOCTbL Noseli B61n3n NpegmMeToB — BCE 3TO Bbi3blBAET OTK/10-
HeHne cKopocTu ybblBaHMA 3apsga. HeBO3MOXHO paccumTaTb NOCTOSHHYH BPEMEHU Ha OCHOBE MPOCTOro
cnyyas nyTem yyeTa BCEX BO3MOXHbIX OTKNOHEHWIA. [MpoLe n3mMmepsATb HelTpannsyloLme CBOINCTBa NOHU3aTo-
pa. UCnonb3ys 3apsXKEHHbIA MNI0CKUA MOHUTOP.

3apskeHHblli NA0ckuini MoHuTop (3MM) npegHasHayeH AN W3MEPeHUs HenTpanv3yloLuX CBOWCTB
MoHU3aTopa MM NOHU3MPYIoLLeid ycTaHoBKU. OH COCTOWT M3 M30/IMPOBAHHON TOKONPOBOAALLEN NAACTUHKM,
KoTOpas MOXeT 6bITb 3apsikeHa [0 (PMKCYPOBAHHOTO HAYaIbHOTO HaMPsHXeHUA COOTBETCTBYIOLMM BHELIHUM
yCTpoO/CTBOM. HanpsixeHne Takol NNacTUHKM MOXET ObITb MU3MEPEHO MO0 NOACOEMHEHNEM 3/IEKTPOMETPA,
nn6o nsmepeHnem nons, opM1pPyemoro naacTUHKON, C MOMOLLbI0 6ECKOHTaKTHOro n3MepuTensa nons.

Ecnn 3MNM HaxoAuTCA B MOHU3MPOBAHHON cpefie, CKOPOCTb HelTpanu3auun 3apsga MOoHU3aTopoMm
XapakTepu3yeTcs BpeMeHeM pa3psiia — 3T0 BpeMsi, 3a KOTOPOe HanpsXeHne NAacTUHKN CHU3UTCA OT Nepso-
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HayasbHOrO 3Ha4YeHus A0 3HauveHus, paBHoro 10 % oT nepBoHavasbHOro (Hanpumep, ot 1000 B go 100 B).
WMOHHbI 6anaHc MOXeT onpeaensTbCA KPaTKOBPEMEHHbIM 3a3eM/IEHMEM W30/IMPOBAHHOW NNACTUHKN U
HabnogeHremM HanpsKeHns, BO3HMKAIOLLEro Ha NaacTUHKe Noj BO3AelCTBMEM MOHM3aTopa. STO Hanpsxe-
H/e HasblBaeTCsl HanpskeHvem cmeuieHus. MoppobHyto uHpopmaunio o 3MM n mMeToanke M3MepeHus
MOXHO HaliTv B cTaHAapTe M3OK 61340-4-7 (8].

4.7.6.4 Llenb noHmnsauumn

Mpy BbIGOPE MOHM3ATOPA, KPOME ero cnoco6HOCTY HeliTPanM30BbIBaTL CTaTuyeckuii 3apsag, yuyutbiBa-
toTca v gpyrue daktopbl. loHM3aTop BbibMpaeTcs 415 KOHKPETHOM NpuknagHoi 3agayv, a 3aTem TecTupyert-
CA B peasibHbIX YC/IOBUSAX.

BaXHO MOMHUTb, YTO MOHM3ALNS BO3AyXa AO/MKHA OCYLLECTBAATLCA NPU HANIMYMKN CTATUYECKOTO 31ek-
TpuyecTBa. B 60MbWINHCTBE C/lyvyaeB MOHM3aLMS BO3[yxXa OCYLLEeCTBASETCS 4N1A HeliTpanusaunm ctatuyec-
KMX 3apsfi0oB Ha TEXHOSIOTMYECKN BaXKHbIX AUINEKTPUKAxX M M30AMPOBAHHbIX MPOBOAHMKaX. Yacto Takue
OVN3NEKTPYKN 1 N30IMPOBaHHbIE MPOBOAHUKN ABNSIOTCSA YaCTAMW U3roTaBAMBaEMbIX U3AeNuii. Vicnonb3oBa-
HVe TOIbKO MoHM3aTopa UIn UCNoib30BaHne MoHMU3aTopa B KOMM/IeKCe C NacCUBHLIMU MeToAaMu KOHTPOA
CTaTUYeCKOro 3/1IeKTPMYeCcTBa fO/IKHO CHUXaTb HaKoMneHue 3apsaf0B v yCTpPaHAaTb NPobemMbl, CBA3aHHbIE CO
CTaTMYeCcKMM 3NeKkTpnyecTBOM. CyLLeCcTBYeT MHOXECTBO Pa3/IMYHbIX TEXHOMOMNIA 1 TUNOB 060PyA0BaHUA ANA
reHepauuv MOHOB Bo3ayxa. He cyuiecTByeT naeasibHOro MoHM3aTopa, KOTopblil NoAX0AWNT ANS BCeX npuknaga-
HbIX 3a4a4, HO NPU NPaBW/LHOM MOHWMaHWN BCEX TPe6OBaHWNA, NpPesbABAAEMbIX K KOHKPETHOW NpuknagHoi
3afjaye, MOXHO BblbpaTb ONTUMaSIbHbII.

4.7.6.5 Tunbl NOHNU3ATOPOB BO3AyXa N UX NPUMEHeHne

CyuiecTByeT [Ba OCHOBHbIX Cnoco6a reHepauun WOHOB, AAEpPHbI pacnaj nof Bo3aelcTBMEM asb-
ha-n3nyyeHnss 1 KOPOHHbIN pPa3psg, Bbi3blBAEMbIA BbICOKUMY 3neKTpuyeckummn nonsmu. CyulecTByoT pas-
NINYHbIE WOHM3ATOPblI KOPOHHOrO paspsaga. Camble pacrnpocTpaHeHHble W3 HUX — 3TO  MOHU3aTOopbI
nepemMeHHOro Toka, MOHM3aTopbl NOCTOSHHOTO TOKA HEMpepbIBHOrO AeNCTBUA U UMMY/bCHbIE MOHU3ATOPbI
NOCTOSIHHOrO Toka. CyLecTBYIOT TakKe MOHU3aTOPbl PEHTTEHOBCKOrO U3/yYeHus, MCNO/b3yoLme 418 NOHW-
3auUuy Bo3yxa PeHTreHOBCKOe U3JlyyeHue.

NMpumeyvyaHue — VoHbl BO3gyxa Npy KOPOHHOM paspsifie reHepupyloTca B TOM C/lyyae, ecin Ha OCTPUE-aMUT-
Tep nojaeTcs BbICOKOE HAaMpsiXeHWe (NepeMeHHbI TOK. MOCTOSAHHbINA TOK).

B NOSOHMEBLIX MOHM3ATOpPax B KayecTBE PaAMOAKTMBHOIO 3/1IEMEHTa 06bIYHO UCMOJb3YEeTCS NOJIO-
HUiA 210. VioHW3aTop 3allyLieH OT BbICBOGOXAEHNS pafM0akTUBHOIO 3/IEMEHTA, NPV 3TOM He co3faeTcs npe-
NATCTBUIA ANS  W3/ydYeHWUs anbga-yacTul, AAs WMOHM3aUuMKM  OKpyxXawuwero Bo3gyxa. Afbga-yacTulbl
COyfapsioTcs ¢ MOJieKy/laMU rasa B Bo3ayxe, Bbl6UBasi 3/1EKTPOHbI. [pU 0CBOGOXAEHNM 3/1IEKTPOHOB 06pasy-
I0TCS MOJIOKUTESBHO 3apsKEHHbIE MOHbI. Koraa BblGUTbIE 3/1EKTPOHbI 3aXBaThbiBAOTCS HeliTpasibHbIMU Mosie-
Kynamu ra3oB, (hopMUpYOTCS OTpULATE bHBIE UOHbI. O/IOHNEBbLIE NOHU3ATOPbI HE CO3AAl0T 3/IEKTPUUECKOe
nose. VX pekoMeHAyeTcsi UCMO/b30BaTh B HEMOCPEACTBEHHOI 6/IM30CTU OT 3apPSHKEHHOI MOBEPXHOCTM WM. B
3aBUCMMOCTY OT NOTOKa BO34yXa, 4/151 pacCenBaHns MOHOB BO3ayXa B paboueli 30He.

B MoHM3aTOpax NepeMeHHOro ToKa UCMo/b3yHTCS IMUTTEPbI, KOTOpbIe NooYepeHO reHepupyoT Noso-
XUTEsbHble W OTpULaTE/IbHbIE MOHbI C YacTOTOl nuTalowwell ceTn. VIHTEHCMBHOCTL PeKOMGMHALMU MOHOB
BbICOKas, TakK Kak pasHONO/ISPHbIE MOHbI MOOYEPESHO C BbICOKO CKOPOCTbLIO FPYMNNUPYHOTCS BOKPYF IMUTTE-
poB. VloHHOE 06/1aK0 GLICTPO M3MEHSIET Hampas/ieHue. VHorga HexenatenbHo NomellaTh YyBCTBUTESbHbIE
KOMMOHEHTbI B6IM3M SMUTTEPOB. [/1A NepemelLeHusi NOHHOTo 06/1aka UCMoMb3yTCs BCTPOEHHbIE BEHTUSA-
Topbl. Kak npaBu/io, MoOHU3aTOpbl MEPEMEHHOr0 Toka BCTPauBatloTCA Ha BbIXOAE CUCTEMbI Nofdaun Bo3ayXa.

MoHn3aTopbl MOCTOSIHHOTO TOKA HEMPEPBLIBHOMO AeiCTBUA WCMO/Mb3YT pasgesnbHble 3MUTTEPbLI AJ1s
BbIPaGOTKM PA3HOMO/APHbLIX NOHOB. AMUTTEPbI COEAMHEHbI C UCTOUYHMKAMM NMUTAHUSA Napoii BbICOKOBOIbTHBIX
NpoBOAOB. PaccTosiHue Mexay aMUTTepaMu 3aBUCHUT OT KOHCTPYKLMU U MOLLHOCTM NOCTOSIHHOTO TOKa Henpe-
PbIBHOTO AeicTBYS, NOAABAEMOrO Ha AMUTTEPSI.

B MOHM3aTOpax NOCTOSIHHOrO TOKA HEMPEPBLIBHOTO AECTBUA PA3HOMNOSIPHbIE AMUTTEPbI YCTAHOB/IEHbI
Janblie Apyr oT Apyra, Yem B MOHM3aTOpax NepeMeHHOro Toka. IHTEHCUBHOCTb PEKOMGVHALIMK NOHOB HeBe-
NMKa. loHW3aTopbl NOCTOSIHHONO TOKA HEMPEPLIBHOMO AE/CTBUS paboTaloT Npu 60/1€e HU3KUX CKOPOCTSIX BEH-
TUNSTOPA. YeM MOHM3ATOPbI NOCTOSIHHOTO TOKA. He pekoMeHyeTcs NoMelLaTh YyBCTBUTEIbHbIE KOMMOHEHTbI
BG/IM3U AIMUTTEPOB. MNpPU OTCYTCTBUM CUJIbHBIX NOTOKOB BO3AyXa A/151 NepeMELLEeHUs1 MOHHOTO 06/1aka UCnosb-
3yeTcs 3/IeKTpUYecKoe Nose noHusaropa. He pekomMeHayeTcsa pacrnonaratb SMATTEPBI CAULLIKOM AaNeKo Apyr
OT Apyra, Tak Kak npu 3ToM hOpMUPYIOTCS YYacTku, rae npeobiafatoT oHbI OAHOM NONSIPHOCTY. MNpeameThl,
HaxofsLWMecs: B TakMx 30HaxX, MOTyT 3apsxaTtbCsa B pe3ynbTate agnc6anaHca UOHOB.

MoHn3aTopbl NOCTOSIHHOrO TOKA UMMNY/IbCHOTO AeCTBUS TeHepupyoT pasHoNo/spHbIe UOHLI HA O4HOM
3MUTTEPE UK Mape 6/IM3KOPACMONIOKEHHBIX 3MUTTEPOB. Mofjaya MUTaHWSI OCYLLeCTBASETCS C MOMOLLbHO
BbICOKOBO/IbTHbIX NMPOBOJAOB OT LIEHTPa/IbHOIO BbICOKOBO/IbTHOIO UCTOYHUKA NMUTAHUS UM C MOMOLLBH HU3KO-

27



FOCT P 53734.5.2—2009

BOJ/IbTMOTrO NPOBOAA OT LIEHTPasIbHOTO KOHTPO/epa K yaaneHHOMY BbICOKOBOJIbTHOMY MCTOYHUKY NMUTaHUA.
CTeneHb pekoMOMHaLMN NOHOB HE3HAUUTE/IbHA B CBA3M C H3KOM YacTOTOM YepeoBaHNsA LUKNOB NONSPHOC-
Tv (4acTota umnysbcos 10 'y un MeHbLLe); 0fHaKo BO3HUKAET YepeoBaHue HanpsaXeHusa cMelleHms. FeHe-
pauus NofoXnTeNbHbIX U OTpULLATENbHBIX NOHOB B O4HOM MECTe MO3BOJIAET PerynmpoBarb KOJIMYeCTBEHHOE
COOTHOLUEHMe BbipabaTbiBaeMblX NOHOB U NepemellaTb UOHbI MOCPeCTBOM 3/IEKTPUYECKOrO NOJA NpU HU3-
KMX noTokax Bosgyxa. He pekomeHfyeTcs pacnonaratb YyBCTBUTE/IbHbIE KOMMNOHEHTbI B6/IM3N IMUTTEPOB.
M3MeHsAs yacToTy umnynbca, MOXHO NepeMeliartb MOHbl B pabouylo 30HY gaxe npu OTCYTCTBUM MOTOKa
BO3Jyxa.

VICTOUYHMKN PEHTreHOBCKOro u3nyyeHns (MeHee 10 k3aB) npumeHsoTCs ANA CO3[aHWMA 3HEpPrum ans
BbIOMBAHWA 3/1EKTPOHOB U3 MOJIEKYN ra3oB B Bo3fyxe. [pn BbICBOGOXAEHUWU 3/1EKTPOHOB (POPMUPYIOTCA
nonoxmTesnbHble WOHbl. KorAa BblOWTbie 3/1EKTPOHbI 3axBaTblBAIOTCA HeWTpasibHbIMW MOJIeKynamu rasa,
obpasylTca oTpuuaTesibHble MOHbI. IOHM3aTOPbl PEHTIEHOBCKOrO U3NyYeHUss reHepupyoT UOHLI MO BCEMY
NyTU PEHTreHOBCKOrOo /lyya, Ai/InHa KOTOPOro B BO34yxe MOXeT gocturate 1 M unn 6onee. ICTOYHMKN peHTre-
HOBCKOrO M3/ly4eHNs1 HY)XXHO 3KpaHMpoBaTb, YTOObI NPefoTBpaTUTh UX BO3AECTBNE HA NepcoHasn. dnekTpu-
yeckoe nosie OTCYTCTBYeT, HO MOHbI (DOPMUPYIOTCA B 06beMe BO3ayxa B OTCYTCTBME BO3AYLLIHOIO MOTOKA.

CyLecTBYIOT pas/IMyHble TUMbl NOSIOHNEBbIX. KOPOHHBLIX W PEHTTEHOBCKMX MOHN3aTOPOB. Bbi6Op MOHK-
3aTtopa 3aBucuUT OT pasmepa 1 Tuna NoMeLleHns, B KOTOPOM OH ByaeT npumeHaTbeA. CyLecTBYOT NprMbopbl,
KoTopble o6ecneynsaloT MOHU3aLMI0 BO3AyXa B NOMELLEHUN, NOHU3ALMNI0 CTO/IOB TAMUHAPHOTIOo NoToka, pato-
YMX NMOBEPXHOCTEN, KOHKPETHbIX TOYEK UCMOb30BaHWSA, IMHUIA CXaToro BO34yxa, a Takke npoynx o6beKkToB
no TpeboBaHMIo 3aKasunka, KoTopble He ABAATCA NPefMeTOM pacCMOTPEHNs faHHOro ctaHgapTa.

MoHM3aTopbl NOMELLEHNA NCNOMb3YITCA B KPYMHbIX MPOW3BOACTBEHHbLIX 30HaX, rge npobnema anek-
TpOCTATUYECKOr0 3/1eKTPUYECTBa He OrpaHuyMBaeTCs OTAEe/IbHO B3ATbIM pabounm CTOIOM. VoHWU3aTopbl
noMeLLeHNn BKOYAIOT peLleTkn NnepemMeHHOro Toka, napHble SMUTTepbl MOCTOAHHOINO TOKa HenpepbIBHOrO
[eNCTBUSA, CTePXHEBbIE CUCTEMbI NOCTOSIHHOIO TOKa HENPEPbLIBHOTO AENCTBUSA, CTEPXHEBbLIE CUCTEMBI MOCTO-
AHHOTO TOKa WMMMY/NbCHOrO AEWCTBUA U OAHOMMMY/bCHbIE 3MUTTEPbI MOCTOSAHHOTO TOKa HenpepbIBHOIO
fencteuA. [onoHVEBble MOHM3ATOPbl OOLIYHO HE MNPUMEHATCA A8 WOHW3auMn MOMeLeHnid un3-3a
Ko/myecTBa UCMnob3yemMoro pajnoakTMBHOIo BellecTsa.

He3aBncMMO OT TuNa MOHW3ATOPOB MPY MOHM3ALMKU GONbLUMX NOMELLEHWA HeOBXOAUMO Yy4nTbIBaTb
BbICOTY NOTOJIKA W LMPKYIALMI0 Bo3dyxa. KpynHbie npegmeTbl MOTYT BIMATL Kak Ha LIMPKYNALNIO BO34yXa, Tak
1 Ha paboTy MoHu3aTopoB. HeobxoAMMO yunTbiBaTh CNOCOOBLI NOAAYN INEKTPOIHEPTUN HA MOHM3ATOPbI, &
Takxe gpyrve TpeboBaHus no yctaHoske. bonblune cuctemsl, Kak npasuio, TpebyoT neprnoanyeckoi npodu-
nakTukn. Mo cpaBHEHUIO C ApYrMMUX BUAaMN MOHU3ATOPOB, MOHM3ATOPbl MOMELLLEHUIA YacTo paccmaTpuBatoT-
CA KaK MHXEHePHO-TEXHNYECKNE CUCTEMDI, a He CTaHJapTHble N3genus.

Takue cTo/bl UCNOJb3YITCA B 3/1IEKTPOHHON NPOMBILLNIEHHOCTH, a Takke B APyrnx o6nactax. OHu npu-
MEHSI0TCA 4719 CO3[aHUA pabounx MeCcT C KOHTPOIMPYEMbIM 3arpsi3HEHWEM B Npegenax Npon3BoACTBEHHbIX
30H C HEKOHTPO/IMPYEMbIM 3arpsisHeHnemM. B6m3n cTONoOB ¢ nammHapHbIM NOTOKOM BO3fyxa CTaTtuyeckoe
9/1eKTPMYECTBO MOXET Bbi3blBaTb KaK 3/1eKTpocTaTnyeckuii paspsag, Tak u 3arpasHeHus vactuuyamu. Ans
NOHM3auuy Bo3ayxa B6M3M CTOMOB C TaMVUHAPHBIM MOTOKOM BO3AyXa MCMNONb3YTCA peleTky nepemMeHHoro
TOKa, MOHM3aTOPbl MOCTOAHHOTO TOKa HEMPEPbLIBHOIO feCTBUSA, MOHM3ATOPbl MOCTOAHHOIO TOKa MMMYIbCHOIO
[eliCTBMA 1 NONOHMEBbIE NOHN3ATOPbl. YPOBEHb M HanpaB/ieHne noToka BO3fyxa MOXeT B/MATb Ha paboTy
noHmsaropa. A KpynHble npegMeTbl Bo6nacTu ctona byayT BMATb Kak Ha paboTy noHm3artopa, Tak U Ha NoToK
Bo3gyxa. Mpy ncnonb3oBaHUK H60/bLLIOTO YMCNA INEKTPUYECKUX NOHM3ATOPOB HEOBXOANMO YUnTbIBATL CMO-
cobbl nogaun aHeprun. [ina obecnevyeHns oNTMMasnbHOM MOHU3ALMN HEOBXOANMO BbINOMHATL Nepuognyec-
Koe TeXHWYecKoe 06CnyXunBaHue.

Mpu BbIGOPE NOHM3ATOPa A1 KOHTPO/IS CTATUYECKOro 3/1eKTpUYeCcTBa Ha paboyeli NOBEPXHOCTU HeOob-
XOA4UMO YyUnTbIBaTh 061aCTb, B KOTOPOI HaxoAWTCsA paboyas NOBEPXHOCTb, U BAUSHNE LMPKYNALUM BO3AyXa.
B 30Hax ¢ KOHTPO/IMPYyEMbIM 3arpsA3HEHNEM 1 APYTUX 30HaX, rae HabnwaaeTca xopowas LMpKynsaums Bo3ay-
Xa, PeKOMeH0BaHbl K MCMOMb30BAHMIO MOHU3ATOPbI AN NOHU3ALMW MOMELLEHNI MK CTONOB NaMUHAPHOTo
noToka Bo3fyxa. B 30Hax, rge umpkynsauusa sosgyxa cnabas, MoOryT NpyMeHATbCS APYyre TUMbl MOHU3aTopoB,
HanpumMep HacCTO/IbHbIE MOHM3ATOPbI WM NOTONIOYHbIE MOHM3ATOPbI, BKIOYalOLWmMe BEHTUAATOPLI. OHN MOryT
Mcnonb3oBaTh anbga-nssnyyeHne nam 1boe N3 paHee ONUCaHHbIX TUNOB KOPOHHOW MOHU3ALMN.

NHoraa TpebyeTca MeCTHbI KOHTPO/Ib CTATUYECKOT0 3/1eKTPUYEeCTBa BHYTPY TEXHOIOrMYecKoro o6opy-
[0BaHVsA. B HE60MbLIOM MPOCTPAHCTBE WM B COCTaBHbIX YacTax u3genuii. Micnonb3lyemble A 310N Lenm
MOHU3aTOPbI-pacnbINTENN paboTatloT C nogadeli cxaroro Bo3ayxa unn asota. B HUX npumeHsaeTcsa TexHono-
TMA pafnMoakTMBHOW MOHU3ALMMN, NOHW3ALUM PEHTFEHOBCKUM U3/TydeHneM uam nio6oi TN ONMCaHHOW Bbille
KOPOHHOI MOHM3aLmn.

BaXHO0 yunTbIBaTb METO MOHU3ALMM N YACTOTY rasa B COOTBETCTBUMU C Tpe6OBaHNAMU paboyeii 30HbI.
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4.7.6.6 BbIGOp U ycTaHOBKa MOHU3MpYloLero o6opygoBaHus

Psaf napameTpoB BMSIET Ha BbIGOP MOHM3ATOpa BO3AyXa 4151 PELLUEHUS ONPeAENeHHbIX 3a4a4y. dnek-
TpocTaTuyeckuit 3apsag co3aaeT psag npo6riem, KOTopble BAWSIOT HA MHOXECTBO n3aenuii. MNpu BbiGope NOHU-
3aTopa Heo6X0AMMO YUMTbIBATL NPUPOAY CTATUYECKON 3a4aun, YyBCTBUTENIbHOCTb U3AeNNs K CTaTUYeCcKoMy
paspsiay, OKpyXaloLlyto cpefy, B KOTOPOit MoHU3aTop 6YAeT NPUMEHSATLCS, U paboune XapakTepuUCTUKM NOHM-
3aTopoB. HekoTopble 13 aHaNM3NPYyEMbIX NapamMeTpoB NpuBeaeHsbl B Tabnuue 2.

Ta6bnuua 2 — Bbibop noHn3aTopa

MapameTpbl MOHM3aTOpa XapaKkTepuTCTUKU MOHMU3aTopa

Bpems cTekaHusa paspsga
BanaHc (HanpsxeHve cMeLleHuns)
YyBCTBUTENbHOCTb U3fenus
PelleHne cTatuyeckoii 3agaun

HeliTpanusayus 3apsga

YcnoBus okpyxatwweit cpefbl [NoToK BO3ayxa

®usnyeckne pasmepsbl

YcTaHoBKa CooTBeTcTBMe Tpe6oBaHNAM 6e30macHOCTH
MNopaya anekTposaHeprumn

KOHTpO/b 3anekTposHeprun
Heo6x0AMMOCTb NoAaYN CXaToro rasa
BO3MOXHOCTb paclimpeHmns

COBMECTUMOCTb C YNCTbIMU MOMELLEHUAMMN

Pa6oTa Tpe6oBaHUS K TEXHUYECKOMY 06CMYXMBaHUIO
HapexHocTb
O6cnyxusaHne obopyoBaHus

O30H. AMW 1 ncnyckaHue yactuy,

CToumocTb 060pyf0BaHUs
3arparhbl Ha YCTaHOBKY
3aTtpaTbl Ha aKCMyaTauuio v NpoUNaKkTuky

3artpartbl

WN R BWNRp OUOMWNRE Np DWON R

PEKOMeH,qyeTCH NCNbITbiBaTb NOHN3ATOP B MeECTe 3Kcniyatauun, 4yTO6bI noNnyynTb AaHHbIE O BbINOJ/IHE-
HUM KOHTPONSA Hag 3N1EKTPOCTAaTUYECKUM 3apsiioM, 3(PHEKTUBHOCTM MOHMU3AUUN U AEMOHCTpaLuu Apyrux
XapakTepPUCTUK NOHN3ATOPOB.

Bbi60op noHM3atopa Bo3gyxa A5 aHTUCTaTMYeCcKOon 3awmnTbl TpebyeT YacTo KoMnpomucca Mexay Tpe-
60BaHUSAMU K 060PYA0BaHUI0 U €ro XxapakTepucTukaMm. EANHCTBEHHbI cnoco6 onpeaenuTb yHKLMOHA M b-
HOCTb M 3(hpeKkTVBHOCTb 060pyAOBaHMsA, NpPOaHa/IM3NPOBaTb XapaKTepucTWKU ApYyroro 06opypoBaHus,
Crnocobbl YCTaHOBKU U TEXHUYECKoe 06CNyXMBaHUE — 3TO YCTAHOBUTL €ro B MeCTe aKcnyaTauuu.

MoHusaTop BO3ayxa, UCNofb3yeMmblid A1 HERTpanu3aumMm 3N1eKTpoCcTaTUYeCKOro 3apsga Ha yvacTtke
cbopKM, MOXEeT OTnYaTbCsA OT MOHM3ATOpa, CHWXKAIKLEro 3arpsi3HeHMe BOAHbIX MOBEPXHOCTEW B YMCTbIX
nomeLeHnsix knacca 1. MepBbIM 3TANOM Npu cocTaB/IeHUN cneuudmrkaLmm aBAseTca u3yyeHune ctaTnyeckoi
3a4a4u, KoTopyto TpebyeTcs pewmnTb. BaxHo onpefenvTs npupogy 3agayu, 4Tobbl No3xKe NpoAEeMOHCTPUPO-
BaTb. YTO Npobiema ycTpaHeHa.

BblGop paboumx xapakTepucTuK 3aBUCUT OT YYBCTBUTEIbLHOCTY U3AENNSA K BO3AEWCTBUIO CTATUYECKOTrO
3apsifia U CKOpOCTM HeliTpanusauumn 3apsga ANns pelleHns 3agaqn. Bo-nepBbix, ¢ nomMoLlbio Tecta Heobxoan-
MO onpefennTb KOSIMYEeCTBO 3/IEKTPOCTATMUECKOrO 3apsaga, KOTOpoe MOXET Bbi3BaTb NOBPEXAEHNE N3aenus.
Moporu noBpexaeHus n3genust onpefenstoT 4ONYCTUMOE CMELLEHME HaNpsXeHUs Uaun 6anaHc noHusaTopa.
HanpsikeHne cmeLlieHns, N3MEepPeHHOro NoCpeACcTBOM KOHTPO/IbHO-M3MEPUTENTbHOTO YCTPOICTBA € niacTu-
HOI. MOXET ObITb YaCTbl paboynx XxapakTEPUCTUK.

CTtaTtuyeckue npobaembl UMEKT ABEe CTyneHW. Bo3HMKaeT afekTpocTaTuyeckuii 3apsis, KoTopblli Yyepes
HEKOTOpOe BPEMS CTAHOBUTCH MPUYMHOLM Npob6nem. DAeKTpocTaTMYecKnin 3apss MOXeT CyllecTBoBaTb, B
3aBMCUMOCTU OT BNIAXHOCTW BO3AyXa, Yacamu, eC/M ero He HelnTpanu3osaTth. Mpy NOMOLLY MOHU3ATOpPaA 3/1ek-
TpoCTaTUYeCKMNil 3apsif, MOXHO HeliTpanin3oBaTth 3a HECKO/IbKO CEKYHA, UMM MUHYT. Bpems cTekaHus 3apsga
3aBUCUT OT LUPKYNALUKM BO3gyxa, MO3TOMY Tpebyemoe BpemMs CTEKaHUA 3apsifa HeNb3s NoaAyUYnTb NPU S 0bIX
ycnosusix. He06Xxo4UMMO HaT KOMNPOMUCC MEX/AY BPEMEHEM CTEKaHUS 3apsifia, HanpsHkeHNeM CMeLLEeHUs 1
noTokoM Bo3ayxa. lNpy NpyMEHeHWW unoHM3aTopa nofb3oBaTesib AO/HKEH ybeAWTbCs, MO3BOASAKT /n
BO3MOXHOCTW MOHM3ATOpa pPeLLnTb CYLEeCTBYIOLLYIO 3adayy.
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B 3aBMcMmMOCTM OT 061aCTV MPUMEHEHNSA HEOBGXOANMO YUNTbIBATb AONOHUTE bHbIE BONPOCHI. loHM3a-
Topam TpebyeTca TeXHMYyeckoe 06CnyxumsaHue 1 nepuognyeckas cepTucukaLns, 4to JOoKHO 6bITb BKIOYe-
HO B WX paboune xapakTepucTuki. BONbLWMHCTBO MOHM3ATOPOB PaboTaloT HenpepbiBHO, MO3TOMY K WX
HafleXXHOCTU NpefbsABNATCA BbiCOKMe TpeboBaHUs. ECin noHn3aTopbl NPUMEHSAIOTCS B YUNCTbIX NOMELLEeHN-
AX WAN APYrUX YyBCTBUTESIbHbIX 30HaX, HEOOXOAMMO YuuTbiBaTb YPOBEHb 030HA, 3/IEKTPOMAarHUTHbIX
N3MTyYeHWn N ammnccum yacTuy,.

CTOMMOCTb CUCTEMbI AABMIAETCSA OYEBUAHLIM KpUTEpuem Bblbopa. PekomeHayeTcs MpoBEeCTU BCECTO-
POHHUIA aHanW3 3aTpaTt/Bbirod. AHann3 AO/MKEH BKOYATb 3aTpaTthl HAa NEPBUYHbIE 3aKyMKW, a Takke Ha ycTa-
HOBKY. TexXHM4yeckoe 06CyXMBaHWe W PEMOHT B TeYeHue onpefeneHHoro nepuoga. Heobxoaumo Takke
CpaBHUTbL 3aTpaTtbl U NpuobpeTaemyto BbIrogy, HanpuMmep yBesimyeHne nponsBoAnTesIbHOCTU U yydlleHne
KayecTBa.

Hapsgy ¢ nepeBoHayasbHbIMK 3aTpatamu HEO6X04MMO YUUTbIBATb IKCNyaTaunoHHbIe 3aTpaThbl, CBA-
3aHHble C ONaTol 3NEKTPOIHEPTMM, W. B HEKOTOPbIX Cryvasx (MMCToNeTbl-pacnblinTenu), 3atpatbl Ha noga-
4y CXKaToro Bo3fyxa, a Takke 3aTpaTbl Ha TEXHUYECKoe 06CnyXnBaHve 1 KanmbpoBky. Ha CTOMMOCTb BANSIOT
CTeneHb C/I0XHOCTN NMPOU3BOAUMBIX PaboT 1 YacToTa KX BbINOSHEHUS.

MOHTaX [JO/KEH OCYLLEeCTBNATLCSA B COOTBETCTBUN C AeICTBYIOWUMW 3/IEKTPUYECKMMN 1 MEXAHNYECKN-
MW HOpPMamu 1 npaBmaamu TEXHUKM 6€30MacHOCTM, a TakkKe B COOTBETCTBMM C HOpMaMu, NPUHATBIMU Ha
npegnpuaTM. Cnocobbl nofayn 3Heprun, npoknafgkn kKabens M MOHTaxa, NPUMeEHseMble MaTepuasbl
[JOMKHbI COOTBETCTBOBATbL TpeboBaHNAM. B 30HaX C KOHTPOAMPYEMbIMU 3arpsA3HEHNAMU yacTo TpebyeTcs
1CMosib3oBaTh creymnasnbHble MaTepuasbl U cnocobbl MOHTaxa. Mpu BbiIbope cnocoboB yCcTaHOBKM HEOBX0AN-
MO yuuTbiBaTb BO3MOXHbIE M3MEHeHMsA B ByAayliem, a Takke cywecTByolwme TpeboBaHusa. MNpu MOHTaxe
3NEKTPUYECKNX NOHU3ATOPOB [0/KHbI COBNIOAATHCA 3N1EKTPOTEXHMYECKME NPpaBuia u HOPMbI.

BONbLWMHCTBO NOHM3ATOPOB TPEOYIOT NoAaUYN 3/IEKTPOIHEPTUN. HEKOTOPbIe MOHU3ATOPbLI UCNOSb3YIOT
oTAeNbHble nuTallme TpaHcopmaTtopbl, NOAKIIOYEHHbIE K CETU MUTaHWA. SNeKTPoaHeprus B 60/bLINX
MOHM3ALMOHHbIX cMcTeMax MNocTynaeT OT LEeHTpasibHOro KOHTpo/iepa Ha OTAesibHble 3MUTTEpPbl MOHOB.
CyuwiecTByeT ABa cnocoba pacnpegeneHns 3/1eKTPO3Heprun: HU3KOBObTHAA CeTb NCNOb3yeT HanpsXXeHne
60 B nepemMeHHOro/MoCTOAHHOIO TOKa WM MEHEE; BbICOKOBO/IbTHAA CETb UCMOMb3YeT HanpsxxeHue Ao 7000 B
nepemMeHHoro Toka uam 20000 B NoCcTOAHHOrO ToKa. 13014Uusi BbICOKOBOJ/IbTHOM CETU AO/HKHA BblAEpXUBaTh
npuknagbiBaemMoe HanpskeHne, Takke 0coboe BHUMaHue cnefyet yaensatb Nnposojke kabeneli. PekomeHay-
eTca msberatb OCTPbIX KpaeB WM UCNONb30BATb B 3TUX MecTax AOMOSHUTENIbHYIO W30NALUMI0, 4YTOObI
nsbexarb NpexaeBpeMeHHOro paspbisa kabens.

Y6eantecb B TOM, YTO CNOCO6LI MOHTaXa COOTBETCTBYIOT NpaBuiam TEXHUKM 6€30nacHOCTM U TpeboBa-
HUAM NpeanpuATUS. HeKoTopble NOHW3ATOPbl MCNOMb3YIOT CXaTblii BO3AYX, YACTOTa KOTOPOro A0/XHa COOT-
BETCTBOBaTb 30HE, B KOTOPOW AaHHbIVi MOHWU3ATOP UCNO/b3YyeTCs.

MloHu3aTopbl MOryT ycTaHaBAMBaTbCA NPWU CTPOUTENbCTBE MPOU3BOACTBEHHOIO NomeleHns. OfgHako
Yallle BCEro OHW ycTaHaB/IMBAKOTCA Noc/ie BBOAa MPOU3BOACTBEHHOIO MOMELLEHUS B 3KCNayaTauuo 1 npu
Heo6Xx04MMOCTMN peLleHns NpobaemM, CBA3aHHbIX CO CTaTUYECKUM 3/1eKTPMYECTBOM. YCTaHOBKA NOHN3aTOPOB
B AelCTBYIOLLEM NPOM3BOACTBEHHOM MOMELLEHUN He AO/KHA BAMATL Ha BbINyCK MpoAykuuu. 3aTpaTbl Ha
0CTaHOBKY NPOV3BOCTBA MOTYT B HECKOJIbKO pa3 NnpeBsbilarb CTOMMOCTb MoHM3aTopa. Npy MoHTaxe 1oHu3a-
TOPOB B YUCTOM MOMELLEHNN CBOCTBA YNCTOr0 NOMELLEHNS [O/MKHbI OblTb COXPaHEHbI.

JKcnnyaTaunoHHbIe XapakTepUCTUKN MOHU3aTopa 3aBUCAT OT KO/IMYeCcTBa BO3yXa, KOTopoe NpoxoamT
pAAoM nnu yepes Hero. na paboTbl HEKOTOPbIX MOHN3ATOPOB TPebyeTca NOTOK BO3AyXa, AN APYTUX — HET.
HekoTopble MCNnoNb3yoT CYLWEeCTBYIOLWME NOTOKA BO3AyXa, ApYrue reHepupyoT NOTOKU BO3AyXa nNpu NoOMOLLM
BEHTUNSATOPOB. HekoTopble MCMOMb3YIT CyXOW YNCTbIV CXKaTblil ra3, Hanpumep BO3AyX W asor.

TpeboBaHusa K aKCnyaTalMOHHbIM XapakTepucTkam noHm3aTopa A0/HKHbI pacCMaTprBaThCs C yH4ETOM
Tvna n o6bema notoka Bo3ayxa. Henb3a oxungars 0AWHAKOBbIX 3KCM/TyaTaLNMOHHbIX XapakTepucTuK oT MoHU-
3aTopa. Haxogsuierocs B TypOy/sieHTHOM NOTOKe BO34yXa, W OT MOHM3ATopa, HaxoAsaLerocs B TaMUHAPHOM
NOTOKe BO3/yXa YMCTOro NomeLLeHns co ckopocTbio 30 M/MUH. Ecnn NOTOK BO3Ayxa HEBENNK, MOXHO UCNOb-
30BaTb BEHTUNATOPLI A5 pacnpefenieHns NOHOB Bo3dyxa. YbeanTech, UTO XxapakTepucTUKM BEHTUIATOPOB
COBMECTVMbI C TPe60BaHMAMU YNCTbIX NOMELLEHWA. Ecnun HeT, akcnayaTauMoHHbIe XapakTepucTki NoHM3a-
Topa npu CywecTByoWemM NoToke BO3fAyXa MOryT 6bITb MPUHATLI. He3aBMcMMO OT MeToAa, UCMoJib3yemMoro
ANS pacnpegeneHns NOHOB, Mexay MOHWU3aTOPOM 1 pabouyell 30HOl He AO/MKHO ObITb NPENSATCTBUIN.

Heo6xo4MMOCTb KOHTPO/IA MOHWU3ATOPOB 3aBUCUT OT 06/1aCTN UX NPUMEHEHMSA. B HEKOTOPLIX CUTYaLMUAaX
[0CTaTOYHO 3aBOACKON HACTPONKN 1 PEry/IMPOBKA OBLUMPHBLIX NOHN3UPYEMbIX 30H OAHUM LieHTPasibHbIM KOH-
TPONNEPOM. B MHbIX cuTyauusix MoxeT noTpeboBaTbCA KOHTPO/b B OTAE/bHbIX MasiblX 30HaX WAWM TouHas
HacTpoiika BbIX04a NOHOB B KaXK0/ TOUKe aMUTTepa NOHOB. HekOTOpbIe YCTPONCTBa, HanpyMep NosIOHNEBbIE
N PEHTTeHOBCKME MOHW3ATOpPbI, ABMAAIOTCA cbanaHCUpPOBaHHbLIMK NO CBOE Npupoge 1 He TPebyloT HUKaKoi
HaCTPOKM.

30



FOCT P 53734.5.2—2009

B 60n1bLIMHCTBE MPON3BOACTBEHHbIX MOMELLEHUIA pacnonoxeHne 060pyaoBaHNS pefko ocTaeTcs oau-
HakKOBbIM B TeYeHWe ANUTENIbHOro nepuoja. BaxHo yunTbiBaTb BO3MOXHOCTb MepeHoca Win yBenvyeHus
yrucna MOHU3NPYLWUX YCTAHOBOK C TEYEHUMEM BPEMEHM, TakMM 06pPa3oM BO3MOXHOCTb U3MEHEHMUI AOMKHA
6bITb MpeAycMOTpeHa Npu NepBoHavasibHON yCTaHOBKE 060PYA0BaHUS.

[na obecneyeHns Tpebyembix IKCNIyaTaLNOHHbIX XapakTepPUCTUK MOHU3ATOPOB CYLLLECTBYIOT pas/iny-
Hble cnocobbl 06paTHOW CBA3M 1M aBTOMAaTUYecKol G6anaHcMpoBku. YTobObl o6ecneynTb CUCTEMY KOHTPONS
HEo6XxoANMON nHopmaumeir, KOIMYEeCTBO AaTUMKOB AO/HKHO ObiTb AOCTATOYHbIM. BOMBWNWHCTBO MOHHbIX
[aTYMKOB UMEIKT OrpaHUYeHHbI AnanasoH, 06bl4HO MeHee 1.5 m. Ecnv niowaab noMmelleHns o6LumpHas,
pekomMeHAyeTCcs Ucnosib3oBaTb 60/bLIOE KOMTMYECTBO AaTUMKOB. icnonb3oBaHme gaTtunka Ha Kaxablil MOHW-
3aTop NO3BOJIAET YNYULWUTbL 06paTHYIO0 CBSA3b. Kpome Toro, athheKkTMBHbIE MOHUTOPUHT Y MeTOoAbl ynpasse-
HMA MO3BOJIAKT CHU3NTb KOMIMYECTBO MpodhnnakTuyeckux paboT, Heo6XoAMMbIX 471 NPaBUbHOW paboThl
MNOHN3aTOPOB.

4.7.6.7 licnblTaHNe NOHM3aTOPOB BO3AyXa

Mpu ncnonb3oBaHMM MOHM3ATOpPa HEOBXOAUMO YyMeTb OTBeYaTb Ha [Ba OCHOBHbIX Bonpoca. Bo-nep-
BbIX. MonNagaeT /i B pabouyio 30HY HyXHOe M cbanaHCMpOBaHHOE KOSIMYECTBO MOHOB ANSA HelTpanusaunu
cTaTuyeckux 3apsgos? Bo-BTOPbIX, NOMOraeT /i MOHM3ALUNA CHUXaTb WAN YCTPaHATb NPo6/emMy, Bbi3BaHHYO
3anekTpocTaTnyecknumu 3apsgamu? icnbiTaHve MOHM3aTOPOB BO34YyXa f0/HKHO OCHOBbIBATbLCSA Ha TpeboBaHu-
SIX CYLL,eCTBYIOLLEr0 NPOMbILIAEHHOrO cTaHAapTa M3K 61340-4-7 [8]. a Takke OCYLLECTBAATLCSA C yUETOM KOH-
KpeTHOli peanbHoli 3apaun. [lonb3oBaTesib  AO/MKEH uAeHTUdumumpoBaTe npobsemy, COCTaBUTb
XapakTepucTuki, BbibpaTb NOAXOAAWMIA MOHM3ATOP WM UCMbITaTb €ro B MeCTe UCMNO0/b30BaHus.
M3K 61340-4-7 [8] coAepXMUT yKaszaHMsA No TECTUPOBAHUIO XapakTepucTuk paspsaga n 6anaHca MOHM3aTOPOB.
OTU yKaszaHua MOryT 6biTb NU3MEHEHbI B COOTBETCTBUM C MECTOM YCTAHOBKM MOHM3AaTOpA.

Kak Tos1bKo BbIGOP MOHM3aTOpa caesnaH, Heob6xoAnmMo chopmMmpoBaTh psA TECTOB ANS knaccudmkaumm
1 NMPUEMKMN MOHM3aTopa. ITW TeCTbl AO/KHbI NPOAEMOHCTPUPOBATDL, YTO MOHU3ATOP OTBEYaeT TpeboBaHNAM.
MpruemoyHoe ncnbiTaHWe AO/HKHO ObITb AOCTATOYHO MPOCTbIM, YTOObI BbIMO/IHATLCA MEPCOHA/IOM BXOAHOIO
KOHTPONS WM NepcoHanioM, y4acTBYOLWMM B NepBOHaYaibHOl ycTaHOBKe 060pyf0BaHuS.

MeTogabl ucnbiTaHWa 1 ykasaHus, npusegeHHble B MOK 61340-4-7 [8]. ucnonb3yoTcs A8 BbINONHEHUS
KnaccugukaumoHHOro n NPUEeMOYHOro UCMbITAHUA NOHN3ATOPOoB. YTO6kI rapaHTUpOoBaTb UCMbITAHWUSA B O4MHA-
KOBbIX YC/TOBMSIX, CO34Al0TCA CTaHAApPTHbIe YC/I0BMA UCMbiTaHui. [Tonb3oBaTesnb onpeaenseT cTeneHb Tou-
HOCTW. C KOTOPOW M3MEepeHUs B [aHHON 30HE COOTHOCSITCA C U3MEPEHUsIMUA B peasibHbiX ycnoBusax. Ecnu
Heob6xoANMOo KBanMduUMpoBaTb 60/1ee 0AHOro MoHM3aTopa UM MOHU3MPOBAaTL Pa3/iMyHbIe TUMbI 30H, Tpeby-
€TCSl HECKOJIbKO TUMOB MCMbITATE/IbHbIX YCTPOWCTB. MHOrAa MoHM3aTopbl TECTUPYIOTCA TOMIbKO NOc/e ycTa-
HOBKW. MpreMoyHble NCNbITaHUA B 3TOM C/lydae A0/IKHbl O6bITh YaCTbIO NpoLecca NOKYMnKu.

McnbiTaHne JO/MKHO BbIMOMHATLCSA C UCNOIb30BaHUMEM KOHTPO/IbHO-U3MEPUTENBHOTO YCTPOACTBA C
naacTMHoON n metofoB M3OK 61340-4-7 [8]. XapaKTepuCTUKN NOHM3ATOPA A,0/1KHbl COOTBETCTBOBATL XapakTe-
pUCTMKaM. COCTaB/MIEHHbIM NOJIb30BATENEM /151 KQX0/ NpUKNafHoi 3agaun. MeTos cTaHAapTHBIX MPOMbILL-
NEHHbIX UCNbITAHWIA rapaHTUpyeT, YTO MOHU3aTOpbl ByAYT NCMbITbIBATLCA OANHAKOBO, flaxe ecnv TpeboBaHus
K NMPYMEHEHN0 pa3nuuHbl. CnegyeT OTMETUTb, YTO CyLecTByeT 60MNbLIOE pasnivyne mMexay paspsafHbiMu
XapakTepucTmkamMmy 1n 6anaHcoM HanpshKeHUs CMeLLeHns, NpeabsBAAEMOro K noHmsaropam. B HekoTopbix
cnyyasx ons UcnbiTaHWs UCNONb3YTCA HeOo/MblUNe HeCTaHAAPTHbIE KOHTPOIbHO-U3MepUTENbHbIE YCTPOIA-
CTBa C NJ1aCTUHOW. XapaKTepUCTUKN KOHTPOIbHO-U3MEPUTE/TbLHOIO YCTPOCTBA C NACTUHOM MEHbLUEro pas-
Mepa [0/KHbl MPOBEPSATLCA MO OTHOLUEHWIO K KOHTPO/IbHO-M3MEpUTesibHbIM YCTPOCTBAM CTaHA4apTHOMO
pasmepa.

WHorga vcnonb3oBaHWe KOHTPO/IbHO-U3MEPUTEIbHONO YCTPOCTBA C NACTUHON MOXET ObiTh 3aTpya-
HeHo chmanueckn. B aToM cnyyae pekomeHAyeTcst BOCMO/b30BaThCS a/lbTEPHATUBHBIM METOAOM UCMbITAHUS,
Hanpumep npu NOMOLLM U3MEPUTENS 3/IEKTPOCTATUYECKOro Nonaa ANsA U3MepeHnus 3apsaga Ha usgenvu unm
o6opyAoBaHMM nepes MoHW3auuneid u nocne Hee.

[nanekTpuk 3apsxaeTcs TPEHMEM O ApYroi MaTepuasn, N30MPOBaHHbIV NPOBOAHMK 3apsXaeTcs Kpart-
KOBPEMEHHbIM NOAKTIYEHNEM K UCTOYHUKY HanpshxeHus. KOHTPO/b 3TUX MaTtepnasios ¢ NOMOLLbIO U3Mepu-
Tens 3MeKTpocTaTMyecKkoro noss no3BOMseT MNPOAEMOHCTPUMPOBaTh CMOCOGHOCTU MOHM3ATopa CHUXaTb
3M1eKTpoCTaTUUECKUA 3apss.

WcnbiTaHne, XxapakTepusyloliee npuknagHyto 3agady, f0/HKHO NoATBEPAUTL, YTO UCNO/Ib30BaHNE NOHU-
3auuy NprBENO K pPeLLeHNo Npo6aemMbl CTaTUUECKOro 3/1eKTpUMYecTBa, C/leACTBMEM KOTOPOIM MOr/0 cTaTb
noBpexaeHne KOMMNOHEHTOB 3/1EKTPOCTATUYECKUM pas3psAoM, CKOMEHMNE YacTUl, Ha U3genMnm unv npocToi
NpoV3BOACTBEHHOM NMHUN. VcnbiTaHe f0/HKHO nokas3aTb, YTO UCNOJb30BaHNe MOHM3aTopa Bo3AyXa Cnocob-
CTBOBaJsI0 YyCTPaHeHUo Npo6aembl. BOo3MOXHO, noTpebyeTcs ucnbiTaHve BbiXxoda NpoAyKuny (YHacTUYHO Uam
LenInKom).
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Mocne ycTaHOBKM MOHW3ATOPOB pPeKOMeHAyeTCs U3MepuTb Ux paboune napameTpbl, KOTOpble NATYT B
OCHOBY [Aa/ibHEeMLero UCMNbITaHNA HafeXHOCTU MoHu3aTopa. [Ns BbINOSHEHUS MEPUOAMYECKUX NPOBEPOK
MOHN3aTOPOB MOXHO UCNOJIb30BaTh METOAbI UCMbITaHUA 1 yKazaHna MOK 61340-4-7 [8].

Mocne ycTaHOBKM MOHM3aTOPOB pPeKOMeHAYyeTCsA NPOBepPSATbL BPpeEMS CTekaHns paspsga n 6anaHc. Ceoe-
BPEMEHHO A0/HKEeH 0(POPMAATLCA NPOTOKO, MOAPOOGHO OMUCHIBAIOLLMIA YCNOBUSA Y MECTO WU MecTa npoBe-
feHna TecTa. [MepnognMyHoCTb NPOBEAEHNA 3aBUCUT OT TpeboBaHuii Nonb3oBaTens.

B HekoTopbIX cyyasx TpebyeTcs TONbKO COOTBETCTBYIOLLLEE TEXHUYECKOE 0BCYXUBAHNE U eXerofHas
nposepka, B Apyrux 6osee KpUTUYECKNX cnyyasx TpebytoTcs rpaddukm TEXHUYECKOro 06CnyXnBaHus, exe-
KBapTasibHas Win nosyrofoBas NOBTOpHas nposepka. Monb3oBaTenu foMKHbI OblTb 03HAKOM/IEHbI CO CBSI-
3aHHbIMU C 3TUM 3aTpaTaMu U OTBETCTBEHHOCTbIO.

Bce noHusaTopbl TPeBYOT NepuoANYecKoro TEXHUYECKOro 06CyXnBaHus ANa HOPMasbHOW paboTbl.
MeproaNYHOCTb TEXHNYECKOrO 06CNYXNBAHWSA 3aBUCUT OT TUMA UCMOMb3YEMbIX MOHM3ATOPOB U paboyeli cpe-
abl. MprMeHeHne B 0C060 YNCTbIX NOMeLLeHUAX TpebyeT 6osiee 4acToro TEXHUYECKOro o6enyxmBaHus. Peko-
MeHAyeTcs cdopmupoBatb rpadmk  06CayxuBaHWs uoHM3aTopoB. [lepuoguyeckoe 06CnyxXuBaHue
TpebyeTca ANa yA0BNeTBOPeHNa TpeboBaHWiil ayauTa KOHTPONSA kavecTsa.

OMUTTEpPbl 3NEKTPUYECKUX NOHU3ATOPOB PeKOMeHAyeTCA MepuoAnYeckn YMCTUTb U MeHSATb. Bpems
ypaBHOBELWIMBAHNA N pa3psja peKkoMeHAyeTCcs Nepuofnyecks npoBepsTb C WUCMOSIb30BAHWMEM KOHTPOJIb-
HO-M3MepUTENbLHOIO YCTPONCTBA C NIACTMHON. HekoTopble anekTpuyeckne NoHM3aTopbl TpebyoT cBOeBpe-
MEHHOI HaCTPOIiKN MOHHOTO BanaHca.

MocnepoBaTenbHOCTL AEACTBUIA NPM HACTPOIKe MOHHOTO GanaHca: NPOYUCTUTL NPUGOP U IMUTTEPSI,
HacTpPOUTb MOHHbI 6anaHc Ha HOMb (ECNN OH perynupyemblii), BbINOMHUTL UCMbITAHNE BPeMeHN paspsga.
Ecnu nonyyeHHble faHHble HEe COOTBETCTBYIOT TpeOGOBaHUAM NO MOHHOMY 6anaHcy AN MUHUMabHbIM yCTa-
HOBMIEHHbIM Npejesiam BpeMeHU pa3psaga, Heobxoaumo fanbHeliwee 06cnyxmBaHue. VI3roToBUTeNn f0MX-
Hbl YKa3blBaTb NOPSALOK Y NEPUOLUYHOCTL 06CNYXNBAHUS.

B noN0oHMOBBIX MOHM3ATOpax He UCNOJb3YITCA AMUTTEPBI, HO PEKOMEHAYETCS UX eXErogHo NpoBepsTh
Ha npegMeT yTeuku, 4To AO/MKHO OCYLLEeCTBAATLCSA U3roToBUTENEM. XOTH VUOHU3MPYIOLWWI 31eMeHT umeeT
NPOrHO3MPYeEMbIA CPOK CNYX6bl, HEOGXOANMO PErYNIAPHO BbINOJHATL UCTbITAHUE NOHHOTO 6anaHca u Bpeme-
HW paspsaga, YTobbl rapaHTMpOBaTh NPaBUILHOCTL paboTbl Npubopa. NoHW3npyoLWwuii 31eMeHT 06bIYHO BO3-
BpallaeTcsa U3roToBUTEsIO 418 3aMeHbl 1 yTUausaumu.

B peHTreHOBCKMX MOHM3AaTOpPax He NCMO/b3YITCA AMUTTEPBI, HO UCMONb3YEeTCA PEHTreHoBCKas Tpyobka,
3amMeHa KOTOpOli Nepuognyeckn Ao/HKHA OCYLLeCTBNATLCA U3rotoButeneM. Heo6xoanmMo perynspHo BbIMo-
HATb UCMblTaHWe WOHHOrO 6anaHca M BpPeMeHU paspsga, YTobbl rapaHTMpoBaTb NPaBW/IbHOCTb PaboThl
npuéopa.

Momollb B NpoBeAeHN HeOBX04UMbIX KaNIMbpPOBOK N TEXHNYECKOTO 06CNYXNBAHUA MOXET OKasblBaTb
n3rotoBuTesb. Ecnm Heo6xoaumo, UToObI 3TW YCYrn okasblBasiMCh Ha JOTOBOPHOI OcHOBE, ybeauTech B TOM.
4TO M3rOTOBMTESb MW COOTBETCTBYIOLLEE areHTCTBO MO 06CAYXMBaHWUIO OKasbiBaeT Nofo6Hble ycnyru no
WHTEepeCyL MM NOHN3aTopaM.

BONbLIMHCTBO MOHWM3ATOPOB NMpefHa3HavYeHo ANA paboTbl B CTaHAAPTHbLIX MPON3BOACTBEHHbIX YC0BU-
AX B npefenax Temnepatypbl W BA&XHOCTW, yKa3aHHbIX U3rOTOBUTENSIMU MOHWM3ATOPOB. KoHAeHcupyemas
B/TQXHOCTb, 3arpsA3HEHUss OCHOBAHMAMMU WM KUCNOTaMU WUAN aHTUCTaTUYeCcKMe aspo3onin 4yacTo MeluawT
paboTe 3M1eKTPUYECKMX MOHWN3ATOPOB. DNIEKTPUYECKMEe MNOHU3AaTOPbl UCMO/b3YIT BbICOKOBOJIbTHYIO W30/5-
uMio 1 cnabblil ToK. Ecnnm Ha BbICOKOBOMbTHYHO M30ASALMIO OCefaloT 3arpAsHeHus, nsonauns npuobpetaet
cnabylo NpoBOAMMOCTb. Takas NPOBOAVMOCTbL MOXET CNoco6CTBOBaTL POPMUPOBAHMIO BHYTPU MOHKU3ATOPaA
HexenartesbHblX TOKOB U NPUBECTU K HENPAaBWU/IbHON paboTe NOHU3NPYIOLLNX 3/IEMEHTOB.

Heob6x04MMO MPOKOHCYNbTUMPOBATLCA C U3rOTOBMTENIEM, NPEXAe 4Yem ycTaHaBnvuBaTb MOMOUVEBbIE
MOHWN3aTOPbI B arpeCcCUBHOI OKpyxXaroLeii cpege.

MoxapoonacHas 1 B3pbiBOONacHas cpefa hopMupyeT pUCKX, KOTOpble He BXOAAT B 06/1aCTb feicTens
JaHHoro ctaHgapTa. Mepes ycTaHOBKON HEO6XOAMMO NMPOKOHCYbTUPOBATLCS C U3FOTOBUTENEM.

4.7.6.8 [pyrve Bonpocbl

OnekTpyyeckas WOHM3auUWs BKIOYAET MCMO/Mb30BaHWE BbICOKMX HanpshHXeHWi, npuknagblBaeMbiX K
OCTPOW TOUKe amMUTTEpa. B 3aBMCUMOCTUN OT KOHCTPYKLMU MOHM3aTopa 1 cnocoba yCTaHOBKM NepCcoHasn MoXeT
COMPUKOCHYTHCA C TOUKaMu aMUTTEPA. DTO MOXET MPON30NTH CYyHaRHO UM NPU TEXHUYECKOM 06/1yXXNBaHUN.
Ecnu noHusaTopbl ycTaHOBMEHbI TakuM 06pa3oMm, UYTO KOHTaKT C 3MUTTEPOM BO3MOXEH, HeobxoAuMo
npegycMoTpeTb Mepbl N0 NPeAOoTBPAaLLEHNIO 3/TeKTPUYECKOTO LLOKa UK hru3nyecknux Tpasm 13-3a CONpUKoc-
HOBEHMSA C TOKaMy aMuTTepa. Bce noHM3aTOpbI AOMKHBI YA0BNETBOPATL TpebOBaHMAM 3aKoHO4aTeNbCTBa No
TexHuke 6e30MacHoOCTy.

CyuwecTByeT 06€CNOKOEHHOCTb, YTO MOHN3ATOPbI BO3AyXa BblpabaTbiBatoT 030H Y CTAHOBATCA UCTOYHU-
KOM 3/1€eKTPOMAarHWTHOro M3nyyeHus. M3yuute cneuudmkaum NnpousBoaMTenNs, yunTbiBainTe TOT hakT, 4To
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CYLLeCTBYIOT pas/inyHble Cnocobbl U yCNoBus ucnbitaHnsa. Ecnu nonmsatopbl 6yayT NPUMEHATLCA B 30HAX,
YYBCTBUTESIbHbIX K 3/IEKTPOMArHUTHOMY U3/YYEHUIO UWU 030HY, HACTOATENIbHO PEKOMEHAYyeM WCNbITbIBATb
MOHU3aTOpP B HOPMasibHbIX YCI0BUAX 3KCNIyaTaLun B Takol 30He. MIoHn3aTop J0/MKeH yA0BNeTBOpATL Tpebo-
BaHMAM CTaHAapToB, NPUMEHSAEMbIX K APYroMy UCNosb3yemMomy 06opyfoBaHuio. YyBCTBUTENbHbIE U3feNns
nunm obopyaoBaHne AO/HKHO pa3MellaTbCa B MOHU3NPYEMOWi 30He, Npu 3TOM Heo6Xxo4MMO onpeaennTb BUS-
HVWe noHu3atopa Ha paboTy o60opyAoBaHUs. BOMBLWMHCTBO M3roTOBUTE/NIE NOHWM3ATOPOB MpPefoCcTaBAAoT
obopyaosaHue 415 NpoBefeHnsa NoA06HOro NcnbITaHus.

OMUTTepbl TPe6YOT NePMOANYECKON YACTKM N 3aMeHbI; YacToTa 3aBUCUT OT TUMa UCMOoMNb3yeMoro marte-
prana. KOHCTPYKUMM MOHM3ATopa U OKpyxawliein cpeabl. ViccnepoBaHne BAWAHUS M3HOCA 3MUTTEPOB M3
mMaTepuanos, UCNO/Ib3yeMbIX B HAaCTOsILLLee BPEMS, Ha yBesiMyeHue AedeKToB u3fenus He npoBoAuIoCh.
C Apyroit CTOPOHbI, UCCNEeA0BaHNA NoKa3ain CHWKeHNe fedekToB U3fenns npu Ucnosib30BaHun NOHM3aTo-
poB. MpUMeHsAeMble B YNCTbIX NOMELLEHUAX NOHN3ATOPbI A0/KHbI COOTBETCTBOBATL TPe6oBaHUAM cTaHaap-
TOB MO W3NYYEHWO YacTul, NpPUMEHsieMbiXx K [pPYromy npou3BOACTBEHHOMY 060pyfoBaHuio. Ecnamn
npon3BOACTBEHHOE 060pPYyA0BaHNEe NPOBEPSETCA Ha NpeAMeT U3NyYeHUs YacTul, NOHM3AaTopPbl Takke peko-
MeHAyeTCcs nposepaTb. B HacToslee BpeMsi OTCYTCTBYHOT CTaHAapTbl MO U3MEPEHUIO U3YYEeHUs HYacTul,
noHusaTopamv BO3fyxa, HO MHTepec K 3TOMy BOMNPOCY NpvBefeT K UX co3faHnio B 6anxaliluem byayuiem.

4.7.7 Opexpa

4.7.7.1 BcTynuTesibHble 3amMedaHns

HolweHne aHTUCTaTMYeCKON OAeX[bl, HanNpuMep B YUCTbIX MOMELLEHUSX, PeKoMeHayeTcs AN1S npe-
[oTBpaLleHuns 3arpasHeHnin. Ogexaa AomkHa o6nagatb xapakrepuctTukamu, npegoTspalaiowmnmy hopmMu-
poBaHMe 3N1eKTPOCTaTUYEeCKOro noss, YTobbl CHU3NTb BO3MOXHOCTb 3arpA3HEHNS 3/1EKTPOCTaTUYECK NPUTS-
rMBaembIMy YacTuLamm.

HeBO3MOXHO OfJHO3HAYHO rOBOPUTL O TOM, KOr4a HE06X0AUMO UCMO/b30BaTb AHTUCTATUYECKYIO OfeX-
Zy; B 3TOM c/lyyae Heo6XxoAMMO yuuTbiBaTb MHeHune OCP-koopAvHatopa. Huke nepeuncrieHbl hakTopsl,
KOTOpble Heo6X0ANMO yunTblBaTb:

- YyBCTBWTE/IbHOCTb KOMMOHEHTOB K 3/1€KTpOCTaTnyeckomy paspsgy (0co6eHHO ecnm mopesnb 3aps-
XEHHOro ycTpoiicTBa MMeeT HU3KuIA Nnopor);

- 3artparbl U NOCNeACTBUA NOBPEXAEeHNSs KOMMNOHEHTOB B pe3yfibTaTe 3/1eKTpocTaTuyecKoro paspsasa;
HaAeXHOCTb U3E/INA 1 PbIHOK NPUMEHEHWS;

TN 060pYyAOBaHNSA U TEXHONOTMYECKME MPOLIECChI;
TPe60oBaHWA K YACTbIM NOMELLEeHNAM;

- KIMMaT U1 ycrnoBus;

KyNnbTypy Npon3BoAcTBa.

TPYAHO OLEHUTb PUCK MOBPEXAEHWI NPU NCNO/Ib30BaHNM 06bIYHON OAEXAbl. DKCNEepPTbl MonaratT, YTo
pUCK 3N1EKTPOCTATUYECKOro pa3psaja BO3HMKaeT Torga, Korga YyBCTBUTE/IbHOE K 3/1EKTPOCTaTUYECKOMY pas-
psagy usgenve nofsepraeTcs BO3AEWCTBMIO BbICOKOTO HanpshkeHus, (hOPMUPYEMOro BHELIHWMU NOMAsMn
ofexAabl, 1 nocneayollemMy BO34eiCTBUIO NONSA, BbI3BAHHOTO paspsagoM. Moatomy npu pabote ¢ 601bWUM
KONMYECTBOM YyBCTBUTE/IbHbIX K 3N1EKTPOCTATUYECKOMY paspsaay usfgenuii, UMelLmnx HU3KUi Nopor Hanps-
XeHus. Heob6XOoAMMO HajeBaTb aHTUCTaTMYeckyl, a He O0ObluHyl0 ofexay, KoTopas dopmMmupyeT
3M1eKTpocTaTMyeckme noss BbICOKOW HaNpsXKeHHOCTHU.

Hanpumep, ecnn npon3sBoACTBEHHOE NOMELLEHNE HAXOAUTCS B TEMNIOM U BNIAXHOM KumMarte, npu aToM
onepartopbl X0A4AT B yTOOMKAX, @ U3AEeNNs He 0CO060 YyBCTBMTESNbHbI K 3MEKTpOCTaTUYeCKOMY paspsay,
fJonyckaeTcsl HOLIEHUe HeaHTUcTaTMyeckol oaexasl. Ho ecnu npon3BoACTBEHHOE NOMELLLEHNE HaXoAUTCA B
CYXOM Kumarte 1 onepartopbl paboTalT C JOPOrMMU YyBCTBUTE/IbHBIMU K 3/1€KTPOCTaTUYEeCKOMY paspsagy
N3AenMaMN, K KOTOPbIM NPeabABAIOTCA BbICOKME TPe60BaHNA HAAEXHOCTH, OAexaa f0/MKHa OblTb aHTUCTa-
TU4eckoi. 0co6eHHO ecnin 06bluHasA ofexaa — C AJIMHHBbIMU pykaBaMu, Y4To cnocobcTByeT (hOPMUPOBAHMIO
3aneKkTpocTaTnyeckux nonei. Tak kak 60/1bLLINHCTBO NPOM3BOACTBEHHbBIX MOMELLEHNIA HAXOAATCS B MEHEee Kpu-
TUYHbIX YCNOBUAX, HEOOXOAMMO OCYLLEeCTBATb TEXHUYECKYIO OLEHKY CYLLECTBYIOLLUX YCMOBUA.

4.7.7.2 Tvnbl ogexabl, BbI6Op ogexabl

Mpu BbIGOPE TMNA OAEXAbl HEOOXOAMMO NPUHMMATL BO BHUMaHWE YC/I0BUA U TEXHOMNOTMYecKne npo-
Leccsl.

CyLecTBylOT crielytoLme TUMbl OAEeXAbl:

- OrpaHWyeHHOro 1ucnosib3oBaHns (ogHopasoBsas).

- Tpebytowas o6paboTky;

- pacceuvBalLlas cTaTM4yeckuin 3apsag;

- 3a3emnsfemas C TOUYKOW 3a3eMneHus.

Opexpaa orpaHM4YeHHOro NCnosb30BaHNsA — 3TO Ofex/a, 3alTHbIe XapakTepUCTUKN KOTOPOW yXyALua-
I0TCA C TEYEHNEM BPEMEHU, OHA MOXET 6bITb Kak 0AHOPA30BOWA, Tak U HeT. Oaexaa Ncnosb3yeTcs B TeYeHne
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onpefesieHHoro BpeMeHu, a 3atem ytunusupyetca. MNpu noBTOPHOM MPUMEHEHUN PEKOMEHAYeTCsA ee KOH-
TPO/b Ha NpeAMeT LeslocTHoCTU. Ofexaa Takoro Tmna 06bIYHO UCNOb3yeTCs B MOMELLEHUSX, rAe NPUMeEHS-
0TCS KOHC(DOPMHBIE MOKPLITUA, 1 ofexaa 6bICTPO 3arpa3HAeTCS.

Opexpaa, Tpebytowasn 06paboTkn. — 370 ofexpaa, kKotopas TpebyeT 06paboTkn BO BpeMs Wau nocne
npouecca 4uctkn. Ofexpaa 4vyBCTBUTEsSIbHA K BMAXHOCTU. HaHocumoe unu fobasrisieMoe NOBEPXHOCT-
HO-aKTUBHOE BELLLECTBO ABMIAETCA TMIPOCKOMNUYHLIM M 3aBUCUT OT B/I&XXHOCTU BO3[yXa, YTO BAINAET Ha 3almnT-
Hble CBOMCTBA 0fAeX/bl.

Opexpa, paccevBalolwas ctatuyecknii 3apag. — 3TO o4exfa, KoTopas COXpaHseT CBOW 3alyuTHble
xapaktepucTukm nocne 50 nnmn 6osee CTUPOK (B NpavyeyHoit). Takas ogexaa WbeTca U3 TkaHu ¢ Job6aBeHnem
NPOBOASALLMNX BOIOKOH, 06pasyloLnx 3aMKHYTbIA KOHTYP.

[ina anekTpuyecku 3azemnsemoni ogexabl MakcrManbHoe CoOnpoTUBAEHNE MexXy /10601 TOUKON odex-
[bl U TOUKOW 3a3eMNeHnst ogexabl AOKHO COCTaBNATb MeHee 1+109 Om. Takas ogexga 06blYHO MMEEeT yka-
3aHHYI0 TOUKY 3a3eMJIEHNA, KOTOpas NO3BOJIAET 3a3eM/IATb BCe YacTu OAex /bl Yepes 0HO TOKOMPOBOAsLLee
CpeACTBO 3a3eM/IeHUs, Hanpumep NpoBOJ 3a3eMIeHns. 3Ta 0CO6EHHOCTb NO3BOSET NOCTOAHHO KOHTPONU-
poBaTb 3a3eMJ/IeHNe OfeX /bl BO BPEMS HOLUEHUS.

Y6epuTech B TOM. YTO BCe YacTu Ofex /bl ABAIOTCA NPOBOAALMMU. 3aTeM COeuHNTE OAexXay C cucte-
MOl 3a3eMNeHUst Nob30BaTe A TakuM 06pa3om, UT0Obl OH He BbICTynas B kayecTBe NniasatoLLero npoBoAHu-
ka. 3TO MOXHO BbIMOMHUTL CreAyloLWM 06pasom:

- 3asemiMTe ogexay c TefloM yepes aHTucTaTuyeckuii bpacneT, UCNOb3ys NepexoaHuk;

- 3a3emuTe ofexay Yepes aHTUCTaTUYeCKMii GpacneT HaNnPsAMYIO C KOXel 3a3eMIeHHOro onepaTopa;

- 3asemnnTe ofexay Yepes OTAe/NbHbI NPOBOA 3a3eM/IEHNS, HANPAMYIO MPUKPENIEHHbIN K yka3aHHO
TOYKe 3a3eM/IeHNs ofexabl.

Ecnu ogexpa SiBNAeTCA 4acTbio OCHOBHOMO KOHTypa 3a3emM/ieHns (YenoBeK COefMHAETCA C o4exaoln,
KoTopas coefiMHeHa C NPOBOAOM 3a3eMJ/IeHNs, MPUKPEN/IEHHbIM K 3eMe), TorAa MakCumasibHO JonycTrMoe
COMpOTMB/IEHNE MeXAy TesoM YenoBeka v 3emneid, B cootseTcTBun ¢ 5.3.2 TOCT P 53734.5.1. cocTtaBnset
3,5-107 Om.

AHTUCTaTUYeCKas ofexa fo/mkHa ofeBaTbCA Takum 06pa3oM, YTo6bl n3bexaTb BO3AeiicTBrA 3apsaaoB
Ha 06bIYHYI0 ofiexay nepcoHana.

Cnoco6 ucnbiTaHWs 3M1EKTPUYECKOro CONpoTUBAEHMSA oAexabl npusegeH B MAK 61340-4-9 [7]. Ecnm
ofiexaa U3rotoenieHa U3 Mmatepuasios, NCNOJb3YOLWMX CKPbITble MPOBOASALLNE HATU, HEOOXOAUMO BbINOMHUTL
UcnblTaHWe Ha cTekaHue 3apsga. Cnocobbl UCMbITAHMSA Ha CTekaHUe 3apsaga npueseaeHbl B MIK 61340-2-1 [2].

O6pasubl ogexabl NPOX0oAAT IKCNepTU3y B 1abopaToOpPHbIX YCIOBUSAX C KOHTPOSIEM BI&XHOCTW, TeMmne-
paTtypbl U UCMbITATE/ILHOTO HanpsbkeHus. McnbiTaHne conpoTUBEHUS WK yOblBaHUA 3apsfa BblNONHSAET-
CA Ha;

- obpasue TKaHu;

- rOTOBOW ogexpae.

TecTupyemble MaTepumasibl MOXHO pa3fennTb Ha ABe rpynnbl. Martepuasnbl, npyHagnexatme K nepsor
rpynne, MOXHO UCNbITbIBATL CPa3y; MaTepunasibl BTOPO rpynnbl CHavana foMKHbI MPOATU OYMCTKY B COOTBET-
CTBUM C PeKoMeHAauusiMu W3roToBUTeNs, 4ToObl CMOAENMPOBaTb [A/IMTENIbHOE WCMNOMb30BaHMe TKaHu
(Hanpumep, YncTKy He meHee 50 pas), a 3aTeM 1abopaTopHOE UCNbITaHKe.

PekomeHayeTca nepuoanyecky NpoBepsiTb 0Aexay Ha COOTBETCTBME creuudurkaumm. 310 MOXeT 6bITb
Kak BbIOOpOYHas npoBepka COTPYAHWKOB NPV MPOBEpPKe Ha COOTBETCTBME, Tak M MpOBepKa Nocne Kaxgoro
LiMKNA OYUCTKMN.

4.7.7.3 YXoa v ynctka

M3HoweHHasn niv noBpexaeHHas ofexaa Ao/mkHa 6biTb 3aMeHeHa unn oTpeMOHTUpOBaHa Takum obpa-
30M. KOTOpbI/i NO3BONSAET 06ecneunTb INEKTPUUECKY LeNoCTHOCTbL LWBOB. ocne pemMoHTa HeobXo4umo
NMpoBOANTL NEPUOAMUECKYIO NMPOBEPKY OAEX/bI, KaK ON1McaHo BbIWe.

BaxHo, uTo6blI ofexaa cTupanacb B COOTBETCTBMU C yKasaHWsAMU NMPOU3BOAUTENS Ha aTukeTke. Ecnn
nucnonb3yetca ofexpaa, Tpebywwas o06paboTkn, kavyecTBO 06paboOTKM npoBepseTcs € MNOMOLLbIO
3M1EeKTPUYECKoro Tecra.

Ecnu cTupka ogexabl oCyLecTBNAETCA B JOMALLHWX YC/T0BUSAX, BaXHO cobnofaTh ykasaHus npousso-
anTens Ha atukeTke. MNepef ncnonb3oBaHNeM He06X0ANMMO N3MEPUTL COMPOTUBIEHNE OT TOUKU [0 TOUKU U OT
pykaBa [0 pykasa B cooTBeTCTBUM ¢ MOK 61340-4-9 [7] unn nsmepuTb CTEKaHWe 3apaga B COOTBETCTBUM C
M3K 61340-2-1 [2].

MonnadupHble BONIOKHA HE TMIPOCKONUYHbI, ¥ BAIAXHOCTb MOXET YCUINBaTb COeANHEHNE NMPOBOAALLNX
BOJIOKOH, KOTOpble BM/ETEeHbl B pelleTyaTyio CTPYKTYpy TkaHu ANS NowvBa aHTUCTaTuyeckoi ogexapl. MNpo-
BOAALLAA pelleTka ABAAETCA MexaHW3MoM, obecneyvBaloliM HafeXHoe 3a3em/IeHne WU CrnoCo6HOCTb
obecneunBatb CTekaHue 3apsga. PekomeHgyeTca WUCMbITbIBATL 3KCMyaTalUUOHHbIE XapaKTepUCTUKK
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aHTucTatmyeckoli ogexabl (M3K 61340-4-9 [7] wan M3K 61340-2-1(2]) B pas3nuuHbiX AuanasoHax
Temnepatypbl ¥ BAAXHOCTW, NPV KOTOPbIX OAEXAA MOXET UCNO/b30BaThCs.

TemnepaTypa v BNaXHOCTb BMAET Ha NPOBOASALLVME XapaKTePUCTUKN OAeXAbl, coAepXalleli Xn0omnok,
KOTOpbIli MO CBOEN NpupoAe SABASETCS TMIPOCKONUYHbLIM. HE06X0AMMO YUNTbIBATL, YTO BOSIOKHA X/10MKa MOTYT
BblNagaTtb U3 TKaHW U BbI3blBaTb PUCK 3arps3HeHus.

47.7.4 [pyrue Bonpocsl

Y6enuTecb B TOM. YTO HOLLEHUE aHTUCTATMYECKO ofexabl 6e30nacHo ANs nepcoHana, ecnu cyuect-
BYeT PUCK BbICOKOTO HanpshKeHusl.

HeobxoAnMo TWwaTeNbHO NON0CKaTb OAEXAY NOCNe CTUPKK, YTOObI YCTPaHWUTb OT/IOKEHNE XUMUYECKUX
BeLLeCcTB Ha TOKOMPOBOAALLMX BOTOKHAX, T.K. 3TO OHW MOTyT 061afaTb AN3NEKTPUYECKMMU CBONCTBaAMM.

4.7.8 CucteMbl XpaHeHUs

CunCcTeMbl XpaHeHUsi NpefHa3HayeHbl AN XpaHeHust n3genuii n matepvanos. CyLiecTBYOT CUCTEMBI
XpaHeHUsi pasINyHbIX TUNOB M KOHUTrypaLmmn, oAHakKo AN 3a4ay, ONMCbiBaeMbIX AaHHbIM CTaH4apTOM, peKo-
MeHZ0BaHbl jBa OCHOBHbIX TUNa.

4.7.8.1 TMonku gns xpaHeHus

Monkun AN XpaHeHus ABNSAIOTCA YacTbio aHTUCTaTUYeckoro ctona. OHu NpegHasHavyeHbl ANA XpaHeHus
YyBCTBUTENbHbIX K SCP n3genuii (B ynakoske 1 6e3), OKYMEHTaLNN, UHCTPYMEHTOB, NPUHTEPaA U U3Mepu-
TenbHOro obopyaoBaHusa, Hanpumep ocuunnorpados. Ecnvm nonku mcnonb3yloTcs ANS XpaHeHUs YyBCTBU-
TeflbHbIX K 3MeKTpocTatMyeckomy paspagy usgenvii 6e3 ynakoBku, MOBEPXHOCTb MOJIOK AO/HKHA ObiTh
3a3emsieHa, a HeHyXHble UCTOYHUKM (DOPMUpPOBaHNSA CTATUYECKOTO 3/1eKTPUYECTBA Y aEHbI.

Ecnv nonkn npegHasHayveHbl TONbKO 4719 XpaHeHUst YyBCTBUTENbHbIX K SCP n3genwvii B 3aWuUTHON yna-
KOBKe. MOJIKM MOTYT BbITb HE @HTUCTaTUUECKUMU.

MHorve npeanpusiTUS cTankMBalTCs € NPO61EMOI HE0H6X04MMOCTUN 3aMeHbl CUCTEM XPAHEHUS Ha KaX-
[OM TexXHOMOorMyeckoM aTtarne, No3TOMYy OHW pa3meLlalT aHTUCTaTuyeckne CTennaxu B O4HOM MecTe, a
HeaHTUCTaTUYeCKMe CTeNnaxn — B pYromM. TO MOXET MPUBECTM K TOMY, YTO COTPYZAHUKN OWINBOYHO MOTYT
NOMeCTUTb YyBCTBUTENbHbIE K QCP n3fgenvsa Ha He3azeMNeHHbIX nonkax. OAHMM 13 cnocob0B peLleHns Npo-
6nembl ABAseTcs obpaboTka BCEX CTe/iaxeih OfMHAKOBbIM 06pa3oM, TO eCTb OHWM NNB0 MMEeT aHTu-
cTaTtmyeckoe NoKpbITUE U 3a3emfeHne, Nnbo Her.

Ecnun aTo Heyao6HO, pekoMeHayeTCs MoMeLlaTb Ha CTeNNaxun cneumanbHble 0603Ha4YeHNs.

MpumMmeyaHune — MogpasymeBaeTcs, YTO NOSkn 6e3 0603HaYeHNli ABNAIOTCA aHTUCTATUYECKUMMU.

47.8.2 CTennaxmn B 30HaX XpaHeHMUs (Cknag, 30Ha KoMmnsekrtaumm v T.n.)

Ko BTOpoMy Tuny OTHOCATCSA MHOTOYPOBHEBbIE 610K XpaHeHUs, LUMPOKO UCNO/b3yeMble Ha dhabpukax,
KOTOpble MOHTVPYIOTCA B MO UK B CTON W NpefHa3HayYeHbl A8 XpaHeHnsa geTanein Ha cknafax uam B 30Hax
Komnnekraumun. PelleHne o Heo6X0AMMOCTN 3a3eM/ieHNs 3TUX CTennaxell pelwaeT nonb3osaTesnb nocne
OoTBeTa Ha cnefylolne BOnpochl:

- XpaHATCHA NN He3alwMleHHble YyBCTBUTENbHbIe K QCP n3genua B61n3n HevyBCTBUTENbHbLIX K SCP
n3genvii, oTrpyXeHHbIX B QOpMUpYyoLLel cTaTUYeCKOe 31EKTPUYECTBO YNakoBKe;

- KaK OCyLlecTB/SieTCA TPAHCNOPTUPOBKa M3Aennii B npefenax padoyeil 30Hbl;

- nepemellaeTcs M u3genne B yNnakoBKe K aHTUCTaTUYeCcKOMy paboyemy cTony, rae Ksanmguuympo-
BaHHble 3a3eMJ/IEHHbIE ONepaTopbl €ro MOHTUPYIOT;

- ypganseTtcsa i opurMHanbHasa ynakoBka C M3fenuii Ha cTennaxax, BbINOIHAKTCA I COOTBETCTBYHO-
LMe MHCTPYKLMKU NO UX 3almTe.

Mocne TOro, Kak cTpaternsa BblbpaHa, cnbiTaHMe CUCTEM XpaHeHWs AO0/HKHO BKIYaTbCSA B nporpammy
ayauta. Mpyu NpoBepoyYHbIX n3MepeHunsx cornacHo M3K 61340-2-3 [3] He06X04MMO M3MePATb CONpoTUBIe-
H/e OTHOCUTE/IbHO 3eMJ/IN U COMPOTUBJIEHNE OT TOUKU [0 TOUKU.

4.7.9 TpaHCcnopTupoBO4YHOe 06opyaoBaHne

TpaHcnopTupoBoYHOe 060pyAoBaHne, Kak cieyeT U3 Ha3BaHuA. — 3To 060pyA0BaHNe 418 TpaHcnop-
TUPOBKN M34eNnin OT OAHOr0 TEXHO/IOTMYECKOro atana K Apyromy. 3TO0. Hanpumep, TPaHCNOPTMPOBOYHbIE
TeNexkKn, CTONKN 1 NoAKaTHble CTo/bl. ECM TpaHCcnopTMpOBOYHOE 060pyAOBaHNe NCMONb3yeTcsa 415 TPaHC-
NMOPTMPOBKN YyBCTBUTE/bHBIX K 9N1EKTPOCTATUYECKOMY paspsigy M3Aenunid, OHO AO/HKHO MMETb BO3MOXHOCTb
3a3eM/IeHns Npu Norpyske uam Bbirpyske. Ecnn TpaHcnopTMpoBOYHOE 060pyAoBaHMe He 3a3eM/eHo (Hanpu-
Mep. HaX0AMTCSA BHE 3alUULLEeHHbIX 30H), NePCOHas He AO/MKEH NpuKacaTbCs K U3gennsam, ToNbKO ecnu nsge-
NMA. TPaHCNOPTUMPOBOYHOE 060pPYyAOBaHNE Y NEPCOHAN HE COefMHEHbI MeXay COOO.

TpaHcnopTupoBoYHOe 060pyaoBaHne MOXeT OblTb 3a3eM/IEHO HEMNOCPEACTBEHHO Yepes3 HamnosbHoe
NOKPbITME NOCPEACTBOM LiENU, TOKONPOBOAALLNX KONec, kabens unu wapHupa. Ecnu TpaHcnopTupoBoyHoe
ob6opyfoBaH/e 3a3eM19eTCa Yepes HanosbHoe MoKpbITUe, HeobxoanMMo ybeanTbCs, YTO CyLLeCTBYeT 3a3eM-
NleHne OT NOBEPXHOCTYU (rAe XpaHATCA He3allMLeHHbIe U34enns) K 3emne, He3aBucuMo OT BbIGPaHHOro cno-
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coba 3aszemneHus. MpenmMyLLecTBOM ABAAETCA TOT (PakT, 4YTO COeAUHEeHWe C 3emseli NMOCTOSIHHO WU. Kak
npaswno, He TpebyeT BMellaTenbCcTBa oneparopa. OfHUM U3 HEOCTaTKOB SABASETCA TO, YTO 3a3eMseHue
MOXeT OblTb yTpayeHO, ec/in OTCYTCTBYEeT KOHTaKT C HamofibHbIM MOKpbITYEeM. [bifb 1 rpsasb (Hanpumep,
NMOBEPXHOCTb, FAe NexaT YyBCTBUTE bHbIE K 3/1eKTpOCTaTUYECKOMY paspsagy usgenus, non Wunm MexaHusm
3a3eM/IeHNs1) MOryT MPUBECTM K MOTEpe 3/1eKTPUYECKOro coefuHeHus mexgy YOCP-koMnoHeHTamu u
3emnei.

Ecnun B nporpammy 3CP-ynpaBneHus He BK/IOYEHbl aHTUCTaTUYeCKUE HanoJsibHble MOKPbITUA, TpaHCc-
nopTMPOBOYHOE 060pyAOBaHMe MOXeT ah(heKTMBHO NCNONb30BaTLCS 418 TpaHcnopTupoBkn Y3CP-komno-
HeHTOB. [lpM 3TOM OHO [O0/IKHO 3a3eM/IATbLCA NOCPefCcTBOM NPoBOAA, MNOACOEAWHEHHOTNO K CcuUCTeme
3a3eMeHnsa nepes Norpyskoi 1 BbIrpy3Koi n3genus. TpaHCNopTMPOBOYHOE 060pyAOBaHME [O/KHO 3a3eM-
NATLCA B COOTBETCTBUM C YKa3aHUAMU, NPUBEAEHHbIMW B IN1aBe, NOCBALLEHHOV 3a3eM/IEHNIO.

B 060ux BbILLEONUCAHHbIX CyYasx pekoMeHAyeTCs BKAYaTb BCe YacTu TPaHCNOPTUPOBOYHOT0 060py-
[0BaHVA B nporpaMmmy nepuoanyecknx nposepok. CornacHo NOCT P 53734.5.1 conpoTuBneHne, nsaMepeH-
Hoe Mexay MOBEepXHOCTbI0 060pyAoBaHUS U 3emeli A0/HKHO 6biTb MeHblwe 1.0H0 9 Om. Wcnonb3ynte
MeToAbl U 060pyaoBaHue, ykaszaHHble B MOK 61340-2-3 [3) 4NA M3MepeHUs ConpoTUBNEHNS.

4.8 YNnakoBKa 3/1eKTPOHHbIX U3LeNnii AN TPAHCNOPTUPOBKM U XpaHeHUs

4.8.1 BBepgeHuve u 3agayn

OTO0T nogpasgen NocBsiLEH TuMaM YNakoBKM M ee xapaktepucTukam. DCP-ynakoBka obecneunBaet
3awnty Y3CP-KOMNOHEHTOB BO BPEMSI XpaHEHUs, TPAHCNOPTUPOBKN N TEXHOIOrMYeckoro npouecca. CraH-
JapT He paccmaTpuBaeT BTOPUYHYIO WM BHELLHIOK YNaKoBKY, €C/M TO/IbKO OHa He BbINOHAET (DYHKL IO
3awmnTbl 0T OCP. B 3N1€KTPOHHOW NMPOMbILLIEHHOCTH CYLLEeCTBYET MHOXECTBO U3Aennii 1 maTepmanos, KOTO-
pble Heo6X0AMMO ynakoBbiBaTb. [aHHbIli pasgen no3BonseT uutaTesnto nydwe pasobpaTbCA B BOMpocax
OCP-ynakoBku. X0Ts OCHOBHOE BHMMaHWe yAenaeTcsa 3/1IeKTPUYeCcKUM XapaktepucTvkam, B ctaHgapTe pac-
cMaTtpuBaloTcs Takxke u husnyeckne cBoicTaa.

4.8.2 Buabl yrnakoBKu

4.8.2.1 TokonpoBogsliasa ynakoBka

TokonpoBoAsLasa ynakoska COCTOUT U3 HECKOJIbKMX KOMMOHEHTOB, B KAY€CTBE OCHOBbI MOXET WUCMOoJIb-
30BaTbCA NOAWMEpPHbI MaTepuan. [Jo6aBku K OCHOBHOMY WM MOAMMEPHOMY MaTepuany obecneumsaroT
06BbEMHYI0 NPOBOAUMOCTbL MaTepuana. CneunasnbHas o6paboTka 1 NOKpbITUE AenalT NOBEPXHOCTb YNaKoB-
Kn TokonposoAsLieli. iHoraa Ana npov3BoOACTBa TOKONPOBOAALWMX MaTepuasioB ncnonb3yeTcs onbra.

4.8.2.2 3kpaHupytowas (anekrpoctatnyeckas) ynakoska

OkpaHupyloLlas ynakoska, U3rotoBfeHHas U3 TOHKMX TOKOMPOBOAALMX MaTepuasnos, cnocobeTeyeT
paccemBaHWI0 WU CHUKEHWIO 3/1eKTPOCTAaTUYECKOro NONSA BHYTPW YNakoBKW MOA BO3AENCTBMEM BHELUHUX
afieKTpocTaTUyeckux nonel unn paspsaoB Ha NOBEPXHOCTU.

HekoTopble akpaHupyoLL e NakeTbl, UMeloLUe, HaNnpUMep, AN3/1EKTPUYECKNI BHYTPEHHUI CNON, Takke
MOryT OrpaHnymMBaThb NPOHUKHOBEHMWE 3/1IEKTPUYECKOIO TOKa Yepes NOBEPXHOCTb BO BpeMs NMpsSMOoro paspsaja.
M3aenua Takoro Tmna fo/MkHbl KnaccuuumpoBaTbCa Kak MaTepuasbl, aKpaHupyoLne paspsagbl.

4.8.2.3 3apspopacceuvBalolwias ynakoska

3apsapgopaccensarollan ynakoska obecneunsaeT paccevBaHve 3apsga, a Takke cnocobCcTByeT CHUxe-
HUIO 30HbI KOHLIEHTPALMN BbICOKMX 3apaA0B, NO3BOMIASA 3apsafam pacTtekaTbcs Mo nosepxHoctu. 3apsagopac-
ceuBarwLie matepuanbl He 06513aTesIbHO ABNAITCA Cradbo3apsxarowumMncs.

4.8.2.4 Cnabo3apshkatoLwascs ynakoBka

Cnabo3apsxatluvecs matepuasbl — 3TO MaTepuasbl, yCTONUMBbIe K hOPMUPOBaHUIO TPMOOINEKTPU-
yeckoro 3apsifa, obpasytoLierocs B pedyfnbTare KOHTakTa c pyrumu matepuanamu. IamepeHnsa noBepxHoCT-
HOf0O WA O06GBLEMHOTO COMPOTMB/IEHUST He Bcerga MO3BONAKT Npeackasartb 3TO  CBOWCTBO.
Cnabosapsxatolmecs matepuasbl He 06A3aTefIbHO ABNAOTCA paccensaloWwumy (XoTs MHOrMe MU SABAAIOT-
cs). B HacToslwee Bpems cnabosapsikalomecs Mmatepuanbl He ykasbiBatoTcs B ctaHgapTe TOCT P 53734.5.1.
OfHako ux TaKkke HeobxoAMMO yunTbiBaTb NPU BbIGOPe yNnakoBOYHOro Matepuana. Monb3oBaTenu JOSKHbI
onpeaenaTb CTeneHb 3apAAkM ynakoBoyHOro Matepuana B cpefile KOHeYHOro 1Cnosib30BaHus.

4.8.2.5 N3onatopsbl

MN3onatopbl 06/1a4a0T 04eHb BbICOKMM CONPOTUBIEHNEM, NO3TOMY OHM MJI0XO MPOBOAAT TOK. B 06Lem,
N30N1ATOPbI MOTYT CULHO 3apsXaTbCa NOCPeACTBOM KOHTaKTa ¢ ApyruMmu matepunanamu. OgHako paccesiHne
3apsfia yepes 3a3eMIeHNe NPOUCXOANT OYEHb [ONTO (HECKOJILKO YAacoB WY HefleNb, B 3aBUCMMOCTU OT OKpY-
XawLwux ycrnosuit). MoaTomy U30ASLUOHHBIE MaTepuasibl HeMb3si UCMONb30BaTh B6/IU3N YyBCTBUTENbHBIX K
3CP wu3pgenwi.
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4.8.3 Bbi6op ynakoBku

Kak npasuibHO BbIGpaTh ynakosKy? OrpoMHoe KO/IM4eCTBO CYLLLECTBYIOLUX TUMOB YNakoBKM YacTo npu-
BOAAT B 3aMellaTeNlbCTBO He pasbuparowuxcs B Heli noTpebuTenein. OTBET Ha BONpoOC: «B kaky ynakoBky
{ToKOpaccenBalwLLyl0 WM 3KPAHUPYIOLLY) NOMECTUTb W3[enve npu TPaHCMOPTMPOBKE?» — 3aBUCUT OT
YPOBHSI YyBCTBUTENbHOCTU u3fenua Kk SCP. a Takxe npegnonaraeMbiXx WCTOYHMKOB OMACHOCTU B cpefe
NPUMEHEHUS.

OcHoBHasA yHKuMa OCP-ynakoBkm — 370 o6ecneynTb 3anac Mexgy YPOBHEM UyBCTBUTEIbHOCTU
nsgenuna k 3CP 1 ypoBHEM OMacHOCTU B cpefie NpuMeHeHus. Hanpumep, ecnv nsgenve nmeet YyBCTBUTE b-
HocTb MUT 100 B, a onepaTopsbl, KOTOopble 6yAyT 0bpalaTtbCs C YNakoBKOM, Kak M3BECTHO, MMET Ha CBOUX
Tenax makcumym 1000 B. Heo6X0AMMO BblGpaThb Takyl YNakoBKYy, KOTOpas CMOXET KOMMNeHCMpoBaTb pas-
HOCTb MexXAy Y4yBCTBUTENbHOCTbIO n3genusa kK CP n cpefoit NpyMeHeHus.

Mpu BbIGOPE YNakoBKM peKOMeHAYEeTCA BbINONHUTL Cleayloline waru:

a) onpeAennTb YyBCTBUTENbHOCTb U3[enus;

6) onpeAenuTb cpeny NPYMEHEHUA N3[enns B ynakoBKe:

B) onpeAenqTb TUM yNnakoBkW (Hanpumep, MHOTOKPATHOro, 0HOPa30BOro UCMOMNb30BaHUA U T.0.):

r) Bbi6paTb ynakoBKy;

A) paspaboTaTb cMCTEMY yNakoBkW Ha 6a3e faHHbIX, NOJYYEHHbIX B MyHKTax a) — r);

€) ucnbiTaTb yNnakoBKy Ha a(pheKTUBHOCTb.

4.8.3.1 AHanuns 4yyBCTBUTE/IbHOCTU U3aenns

CyuiecTByeT HECKO/IbKO METO/,0B OLLEeHKN YyBCTBUTE/IbHOCTY U3AENNIA K 3NEKTPOCTaTUYeCKOMY pa3psi-
ay. FnaBHbIli MeTof ocHoBaH Ha MUYT. B KOTOPOI pa3psaf npuknagbiBaeTca nooyepedHo yepes RC-uenb ko
BCEM BbIBOAAM WM pa3beMaM MCNbITyeMOoro ycTpoiictea. Mocne kaxaoro paspsga ocyLecTBiseTcs 3amep
napamMeTpoB. YpPOBEHb, MPU KOTOPOM MUCMbITyeMOe YCTPOWCTBO TepseT Kakoh-nmmbo (YHKLMOHAIbHbIN
napameTp, onpeAenseT Nopor YyBCTBUTENbHOCTUN n3fenvs. Kputnyeckne ypoBHM OTkasa MOryT 6bITb ykasa-
Hbl B cneundukaumm. Hpopmaumns o 4yBCTBUTENIBHOCTU U3AENNA K S1EKTPOCTATUYECKOMY paspsaay MoxeT
ObITb NOSTyYeHa OT U3rOTOBUTENSA, NPY BbINOSTHEHUN 3aBOACKUX U3MEPEHWUI NN U3yHeHUn onyBIMKOBaHHbIX
[aHHbIX O YyBCTBUTENBHOCTU U3JENNIi K 3/1eKTPOCTATUYECKOMY paspsay.

4.8.3.2 AHanus cpenbl NpUMMeHeHns

[na npaBunbHOro BbIGOPa ynakoBk1n HE06X04MMO onpeaeninTb cpefdy TPaHCNOPTUPOBKN U MPUMEHEHNS
nsgenus.

Mpy aTOM HEO6XOAMMO YCTaHOBUTL CneaytoLee:

a) cpeny NPUMEHEeHUs U3genns:

1) 3alUWLLEHHbI OT CTATUYECKOro 3/1IeKTpUYecTBa y4acTok;
2) HeKOoHTpo/nvpyemyto cpefy (Mexay 3aliuLeHHbIMU OT CTaTUYECKOT0 3/1IeKTPUYECTBa yyacTkamm);

6) nnaHvpyeTca NN nepeceyeHne U3gennemM HauuoHabHbIX rpaHuL;

1) nNpu nepeceyeHMn HaUMOHaNbHbIX rpaHuL, 6ygeT N usgenne ocmMaTpuBaTbCs He3a3eM/IEHHbIM
nepcoHa oM TamMOXHU;

B) MAaHWpyeTcs N nepeBo3ka U3genusa B cneLuanbHOM rpy30BuKe:

1) nepeBoO3Ka M34eNSA O4HOV KOMNAHW;
2) nepeso3ka CO6OPHOrO rpysa;

r) nNnaHvpyeTcsa M BO BpEMS NepeBO3KV pasrpyska Wau norpyska usgenusa (Hanpumep, U3 rpy3oBuka B
camonet u T.n.);

) KTO 6yfeT NpuHUMaTh u3fenus npu goctaske:

1) nepcoHan, oby4eHHbIi paboTe ¢ YyBCTBUTENbHbIMU K SCP usgenmamu;
2) HeoOGyu4eHHbIi nepcoHan (COTPYAHUKM TaMOXHUW, AUCTPUBLIOTOPSI);

e) onacHocTb OCP npu TpaHCNopTUPOBKE;

X) napameTpbl cpefbl NPUMEHEHUS:

1) TemnepaTypHbIli fmana3oH (MUHUManbHas/MakcumanbHasa TeMneparypa);
2) AvanasoH B/IaXHOCTU (YPOBEHb BIAXHOCTW, BO3MOXHbI /1N OCaKN).

Bbicokas BNaXHOCTb, Kak U3BECTHO, HE TO/IbKO Bbi3blBAET KOPPO3UIO, HO U CTAHOBUTCSA MPUYMHON MHOTO-
YNCMEeHHbIX NPO6eM ANA INEKTPOHHbIX U3genunii. NMpo6aemMbl Naiku XOpoLIO U3BECTHbI W ONUCaHbl B A0KY-
MeHTax. Mo3aToMy HEO6XOAVMMO XPaHUTb U3LeNnsa B 3aLMTHOW ynakoBke, NPOHNLAEMOCTb N0 BOASHOMY napy
(WVTR) pomkHa coctaBnaTb MeHee 0.02 /645 cm23a 24 u.

XoTa crneunanusMpoBaHHble MaTepuanbl U KOHCTPYKLMKM NO3BOMSAIOT KOHTPONMPOBATb Temnepartypy
BHYTPU YNakoBKW, NPV TPaAHCMOPTUPOBKE 3MEKTPOHHbIX U3AeNnii HeO6XO0ANMO y4MUTbiBaTb BO3MOXHOE BO3-
feiicTBMe TemnepaTypbl. OTO 0COGEHHO BaXKHO NPW BbICOKOW BnaxHocTu. Ecnu TemnepaTypa BapbupyeTtcs
BOKPYT TOUK/M 06pa3oBaHusi pocbl, BO3MOXHO 0bpa3oBaHune koHAeHcaTa. B atom cnyyae ynakoska nn6o gon-
XHa cofepxatb ocylwunTesnb, MM60 BO BpeMs repmeTusauum HeobxoAnMo BblkayaTb U3 HEe BO3AYyX.
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4.8.3.3 BbI6Op ONTUMasIbHOM YyNakoBKM COr1aCHO NPUMEHEHWIO

Ha pblHKe cyLecTBYeT OFPOMHOE KO/IMYECTBO YNaKOBOK 4151 TPAHCNOPTUPOBKN 3/1EKTPOHHBIX U3AENNIA.
Onsa yyBCTBMTENbHLIX K DCP n3genuit He06X04MMO UCNOb30BaTh Clabo3apsxalLycs UM paccensato-
LYl CTaTMUYEeCKWil 3apsf ynakoBky. [JONOSIHUTE/IbHBIM NPEVMYLLECTBOM criabopaspsixatoLieiics ynakoBku
ABNSIETCSA CHUXEHME CTaTUYECKOro 3apsija Ha matepuanax B Toi cpefie, rae OH MOXeT Bo3zelicTBoBaTh Ha
4yBCTBUTENbHbIE N3Aenns. KpoMme Toro, MHorve komnanum TpebytoT, 4To6bl yNnakoBKa 3aluilana cogepxu-
MOe OT NMpsSIMOro pa3psaa Wan Bo3aeiicTBUSA anekTpuyeckmx noneii. CylectsyeT MHOIO ynakoBok, o6ecneyu-
BaloLLMX BCE TPU YCOBUA: CNabblii paspsg, 3awnTy oT paspsga v NoAaB/ieHne 31eKTPUYEeCcKUX Nonei.

B faHHOM NOAMNyHKTE NPUBELEHO ONMCaHMe HEKOTOPbIX NPOM3BOAMMbBIX TUMOB YNakoBOK. ITOT nepe-
YeHb He ABNSIETCH BCEOGBHEMIIOLWMNM, HO AAET CChISIKY HA OCHOBHbIE KaTeropuu.

B HEKOTOpbIX Cryvasix TpebyeTcs Bo3BpalLaTh ynakoBKy NPOU3BOAWNTENIO A1 NOBTOPHOIO NCNO/b30Ba-
HUS. HanpuMep 3anupaeMble KOHTEMHEPLI, KOPOBKN 1 APYTNE XECTKUE U NOMYXECTKME KOHTEHepbI. MepBo-
HayasbHas CTOMMOCTb TakUX KOHTENHEpPOB MOXET ObiTb JOBOJIbHO BbICOKOW. OfHAKO NpU UCNONb30BaHUW
COOTBETCTBYIOLLE CUCTEMbI C6Opa M MOBTOPHOI 06paboTKy CO BpEMEHEM KOHTEHepbl OKa3blBalOTCSA HanMe-
Hee 3aTpaTHbIM TUMOM YNaKoBKM.

MpumeuaHue — MNonb3oBaTeN yNakoBKM MHOTOPA30BOT0 WCMO/b30BAHWS [LO/DKHbI MpPOaHa/IM3npoBaTh
o6l Me 3aTpatsl Mo BbINO/HEHWUIO Takoi nporpaMmsl. BoT npuMepsl NpegnonaraeMbix 3aTpar:

- 3aTpaTtbl Ha obecrnedyeHue paGoueil cunbl Ansi c6opa, COPTUPOBKM W MOATOTOBKM MaTepuasnos Assi o6paTHoi
TPaHCNOPTUPOBKY;

- 3aTpaTbl Ha YACTKY Nepej NOBTOPHbLIM UCMO/Ib30BAHUEM:

- 3aTparbl Ha MUCNbITaHne (Hanpumep, NOBEPXHOCTHOE COMPOTUB/IEHME) NEPes NOBTOPHLIM UCMO/b30BAHUEM Yyna-
KOBKM B mpoLiecce;

- 3aTparbl Ha NepPeBo3Ky.

MelLuku 1 nakeTbl Takke MOTyT MHOTOKpaTHO MCNOb30BaThbCs, eC/n UX OYHKUMOHAaIbHbIE U 3KCnyaTa-
LIMOHHbIE XapaKTepMCTMKM NPOAO0/HKAT COOTBETCTBOBATL NEpPBOHAYasIbHON cneundukauum.

Monb3oBaTenb MOXeT NPoBepuTb, NOAXOAMUT /M YNakoBKa A1 NOBTOPHOIO MCMOMIb30BaHUA WU HET,
U3MepuB, Hampumep, 371eKTPONPOBOAHOCTb MK Apyrne husnyeckme CBONCTBa YNakoBKM ONUCbIBAEMbIMY B
[aHHOM pasfesie cnocob6amu. SKkpaHUpyoLLMe MELLKN 1 KOHTeHepbl MOTyT nonagaTh Nog 3Ty KaTeropuio Ao
Tex Nnop. noka MeTasl/IM4YeCcKUii C/loil coXpaHseT CBOI Lie/IOCTHOCTb Y 3KPaHMPYHOLLe XapakTepUCTUKN.

MHorve Tunbl ynakoBku npegHasHayeHbl 418 04HOPAa30BOro UCMNo/b30BaHWA. XOTA nepBoHavasibHas
CTOMMOCTb OIHOPA30BO1 YNAaKOBKN MEHbLLEe CTOMMOCTM MHOTOpa30BOi yNnakoBKU, HEO6X0AMMO NpoaHann3u-
poBaTb 06LyMe 3aTpaTbl Ha YNakoBKy NMPMMEHNMO K NOCTaB/IEHHON 3adaye.

®upMbl N0 NPOAaXe KOMNbIOTEPHOTO 060PYA0BaHMSA, a TaKXe Npoyne NpesnpuATUS ONTOBOM N PO3HNY-
HOI1 TOProB/IM OCYLLECTB/IAIT NPOAAXY MOAEPHU3NPOBAHHOW NPOAYKLMM M 3anacHbIx YacTell. HagexXHoCcTb n
rE|,l'|I/IT(?I'II:.HbII‘/‘I CpoK CJ'Iy)K6bI 3TUX I/I3,qu'II/II7I He Bcerga ABATCA onpeaendarnwmnmmmn Xxapaktepuctmkamm, noaTo-
My BHUMaHue (DOKyCUMpyeTCsl Ha NpUBJIeKaTesIbHOl U 3CTETUYHOW ynakoBke. Ha ynakoBke 06bIYHO yKa3aHbl
cnocobbl 06palleHns ¢ U3gennem, a UHorAa 1 NpeaynpexaeHve o ToM. YTo n3genue YyBCTBUTENbHO K SCP.

4.8.3.4 VicnbiTaHne MartepuasioB ynakoBKu

Cnocobbl MCMbITAHWUA 3aLUUTHBIX XapakTepucTUK YNakoBKW LUMPOKO W3BECTHbI B MPOMbILLIEHHOCTH.
OnekTpuyeckme CBOWCTBA NO3BOMAKT onpeAenntb Tun matepuana. Cnocobbl UCMbITAHUS, yKasaHHble B
FOCT P 53734.5.1. N03BONAIOT NONb30BATENO KNaccuguumMpoBaTb MaTepuas Kak 3/1ekTponpoBoAHbIl, pac-
cevBawLNA cTaTUYecKUii 3apsd UM M30MSALMOHHBIA. Kak To/bKo maTepuan knaccuguumpoBaH, MOXHO
HaunHaTb NOA60p yNakoBKM.

4.8.3.5 Moab6op ynakoBku

Mop6op ynakoBkM HEOBXOAMMO OCYLLECTBASATb C YH4ETOM YyBCTBUTE/IbHOCTY U3A4E/Nil K 3N1eKTpocTaTu-
yeckoMy paspsigy, 061acT Ux NPpUMEHeHus, a Takxke Cnucka AOCTYMHbIX MaTepunanos.

Mpu BbIGOpE YNakoBKM HEOOXOAMMO YUMTbIBATL HUKENEepeUYnucsieHHble npasuia:

- ec/iM ynakoBka npegHasHauyeHa rfiaBHbIM 06pa3oMm A/15 TpaHCNOpTUPOBKM M3fgenuii Ha ¥33. gocTa-
TOYHO. 4YTOGbI ynakoBKa 6blna 13 cnabosapsxarlLlerocs MaTepuana, paccenmBaloLLero cTaTUYecknin 3apaga;

- eCc/u ynakoBka npefHasHavyeHa ans nsgenvidi, nepemeltaemMbix mexay Y33 (HEKOHTponupyemas cpe-
fAa), Heo6xoaumo, 4To6bI ynakoBka bblna 13 cnabosapsxaroLerocs aKpaHUpyLero 3apsag Matepvana;

- ec/v ynakoBka npefHa3HavyeHa A5 TPaHCNOPTUPOBKN U3AENNIA B He3alULLEHHYIO cpeay, Heobxoau-
MO, 4TOObI ynakoBka 6Oblna u3 cnabosapsxaloLllerocs aKkpaHupyLero 3apss marepuana.

BaxHo aHanm3npoBaTb CTOMMOCTb YNakoBKU © 06|_|_w|e 3aTparthl. BonbwunHcTBO KOMHaHMﬁ-ﬂp0M3BOAM-
Teneili aNeKTPOHHbIX U34eNNii rpynnUPyT CBOU U3AENNS MO CTOMMOCTM U 3aTpaTtaM. CyulecTByeT TEHAEHUNS
ynakoBbIBaTb MeHee [0porve W LeHHble AeTany B MeHee [0pPOoryk ynakoBKy. DTO KaXeTCs JIOTMYHbIM, HO
[OMOMHUTENbHbIE 3aTpaTbl Ha MoAAepXaHue pas/iMyHbIX TUMOB YNakoBKM U obecrneyeHune Kaxgoro tuna
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n3genvii onpefeneHHol ynakoBKoli yBennmumnsaioT o6Lme 3atpatbl. VIcnofb30BaHNe MHOTOYMCNEHHbIX TUMOB
ynakoBku TpebyeT npoBefieHuns TwaTeibHOro aHanunsa 3aTpar v NnpuobbIu.

UyBCTBUTENbHbIE K BUGpaLMn N3fenns HyxaalTcsa B ynakoBke, KoTopas o6ecneumBaeT CMAr4eHme nm
CHUXEeHNe BO3AeicTBNS npu yaape. HagexHoCTb ynakoBkn urpaeTt 60/bluyt0 posb. TPaHCMOPTUPOBOYUHbIiA
KOHTeliHep NpoekTMpyeTcsA Takum 06pas3om, YToObl OH BbiLEpPXMBan MakcumasnbHoe husnyeckoe BO3Aei-
cTBue. C TOUKM 3peHNs 3alnTbl OT 3/IEKTPOCTATUYECKOrO 3/1eKTPUMYECTBa BHYTPEHHSA YacTb KOHTeliHepa nunm
BHYTPEHHSAA ynakoBka Ao/mkHa obecneumsatb OCP-3awuTty. OCHOBHOW KOHTEHEP MOXEeT BKoYaTb UK He
BK/1H0YATb 3/1IEMEHTbI 3aLlUUTbl OT 3/1eKTPOCTATUYECKOro 3apsja.

Mpu BbIGOPE YNakoBKW, KDOME 3/1IEKTPUYECKNX XapakTepucTuK, He06X0ANMO yunTbiBaTh Takne xapakre-
PUCTUKN. KaK UNCTOTA, NEPEHOC XMMUKATOB, COBMECTMMOCTb C NjiacTMaccamMu, CUMTbIBaAHWE LWITPUX-KoAa, Npo-
3payHOCTb, BO3MOXHOCTb MPOBEAEHNA UCMbITAHWI, NPOYHOCTb U 3aliuTa oT yaapa v Bubpauuu.

4.8.3.6 VcnblTaHne

WHorga TpebyeTcs gokasaTtb, UTO usgenve He 6yaeT NOBPeXAEeHO BO BpeMS TPAHCNOPTUPOBKM. B aTom
cnyyae pekoMeHAyeTcsi NoABEpPrHyTb ynakoBaHHOE n3fenue TakoMy BO3AEelCTBUIO, KOTOPOE MOXET BO3HUK-
HYTb MNPV TPaHCNOPTUPOBKe. BO3MOXHbIE UCMbITAHWSA BKAOYAOT, Hapady € Apyrumu, cnepyloline Bo3gei-
cTBUA:

- MOZenunpoBaHve BbICOKOBO/IbTHOIO paspsia Ha BHeLUHel CTOpOHe ynakoBku. ®opma curHana pasps-
[a v ypoBeHb HanpsHkeHns 3a4aloTcA B COOTBETCTBUM C BO3MOXHbLIM BO3AeliCTBMEM MPY TPaHCNOPTUPOBKE;

- MoAenupoBaHue JOPOXHbIX BMGpauuii. DTO UCMbITaHWe He TOSIbKO MOMOraeT rapaHTMpoBaTb, YTO
BMOPaLUM He OKaXXyT oTpuLiaTenbHoe ousnyeckoe BO3AeNCTBME HA U3aenue, a Takxe NpoBepuTb hopMupo-
BaHVe pa3paga Mexzay u3fenmemM n ynakoBKoW;

- UcnblTaHnA Ha yaap. [aHHbll Bug ncnbiTaHuii 4O/MKEH rapaHTupoBaTh, YTO ynakoBka obecneunsaet
afleKBaTHY0 MeXaHNYecKylo 3alinTy ynakoBaHHOro nsaesnus;

- BO3felicTBME OKpyXawLe cpeabl (4oXa4b, KpUTUUeckasa Temnepartypa v BNaXHOCTb).

PekomeHayeTcs ocmaTpmBaTth W BbIMOMHATL UCNbITaHWE, YTOObI rapaHTUpPOBaTbh COOTBETCTBME (PYHKL M-
OHasbHbIX NapameTpoB usgenus. Mepeg HayasoM UCNbITAHWIA NOMb30BaTE b [O/KEH COCTaBUTL KPUTEPUU
COOTBETCTBUA/HECOOTBETCTBUA.

4.9 MapkupoBka

CornacHo Tpe6oBaHuam FOCT P 53734.5.1 komnaHusa o6s3aHa MapkMpoBaTb YyBCTBUTESbHbIE K BO3-
aencteuio 3CP n3genusa n obopygosaHne B COOTBETCTBUM C TpeboBaHMAMM 3aka3umnka. Ecnm mapknposka He
ABnseTcsa oba3aTesibHbIM TpebOBaHNEM, KOMNAHUS CaMOCTOATE/IbHO onpejenseT ee Heo6XoANMOCTb.

MapK1npoBKa ynakoBku No3sBonseT npeaynpexaarb Nosib30Bartesisi 0 TOM, YTO U34e/IMA BHYTPU YNakoBKuU
AB/IAKTCA YYBCTBUTENbHbIMU K OCP.

4.9.1 MapkupoBKa y3/10B 1 060pyAoBaHusA

MapkupoBKa y3noB 1 060pyfoBaHusA npeacTaBnseT coboil CMMBO/bI, NPUBELEHHbIE HA pUCYHke 12.
MapkrpoBKa y3/10B 1 060PYA0BaHUA OCYLLLECTBNAETCA B 3aBUCMMOCTIN OT CBOGOAHOrO MecTa, a Takxe ycso-
BWIA akcnayaraunm, Takum o6pa3om, 4To6bl MapkupoBKa He NpenaTcTBoBasia aKcnayarauun nsgenus. Heko-
TOpble Haknekn cogepxart 0603HaYeHUs Hapsady C CMMBOMIaMU, NPUBEAEHHbIMU Ha pUCYyHKe 12.

PucyHok 12 — YyscTBUTENIbHAA K 3/1EKTPOCTATUYECKOMY paspsaay Aetanb Unu ysen

Cnepgywowana Mapkuposka: «BHUMAHWE! TMPUBOPbLI. YYBCTBUTEJ/IbHbIE K 3J/IEKTPO-
CTATUYECKOMY PA3PALY, obpabaTbiBaTb TO/ILKO Ha 3alUULLIEHHbIX OT CTaTUYeCKOro afnekTpuyectsa
pabounx mectax» wim «BHUMAHWE! YyBcTBUTENbHbIE 3/1€KTPOHHbIE NPUGOPbLI» — HAHOCUTCA B 3aBUCU-
MOCTM OT CBO6O/HOrO MecTa.
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XKiTuitdor
Beagourdcotorfyetow
0 HMMA‘II-H/IEI
COEKIO4/INMERObI
npegoctopcuHoc™ ATTENTION
MPY PABOTE C 0OBOA4 MXALWKXB
YCTPOWCTBAMMU, ;S TA PX)VTMCUI'I%
YYBCTBATE/TbHbIMA MBCHARGE
K SMTEKTPOCTA/TMECMaWY BeHBIT
PASPRY MM »

PucyHok 13 — Mpumep Mapk1MpoBKM YyBCTBUTE/IbHBIX K 3/1€KTPOCTATUUYECKOMY pa3psay yCTpoincTs

4.9.2 MapKnpoBKa yrnakoBKu

[ns MapKkMpoBKM ynakoBku (HanpvMep, MELLKOB, NMakeToB, TPAHCNOPTUPOBOYHbIX KOHTEMHEPOB U T.M.)
4yyBCTBUTENBHbIX K SCP geTtaneii unu y3noB MOXET UCMO/b30BaTbCA CMMBOJI, MPUBEAEHHbIN Ha pUcyHke 12.
Ecnu gna ynakoBkuM YyBCTBUTENbHbIX K QCP 13aennii ncnosb3yeTcsi HECKO/IbKO MatepuasioB (Hanpumep,
06epToYHas ynakoBka Win 66ICTPOPA3bEMHBIN NakeT), MapkMpOBKa A0/KHA HAXOAUTLCS HA 06ENX CTOPOHAaxX
ynakoBKM, YTOGbI OHa Oblsia XOPOLO BUAHA NepcoHany. MapkMupoBka MOXET COAepXaTb Kak CUMBO/IbI, Tak 1
cnosa (CM. puCyHok 13).

Kpome Toro, pekomMmeHayeTcs, UTo6bl ynakoBka vMenia MapkupoBKy, NpUBEAEHHYIO Ha pUCyHke 14.

OCHOBHble (YHKLMOHANMbHbIE KOAbI.
« S — 3aKpaHMpOBaHMWe CTATUYECKOTO paspsaa;
+ C — anekTpocTaTuyeckas NpoBOAUMOCTb;
+ D — 3fnekTpocTaTuyeckoe paccensaHue

PucyHok 14 — MpumMep MapkupoBku

4.9.3 Tpoune BONPOCbI MapKUPOBKU

MapkupoBKa MHOrA4a HaHOCUTCA 1 Ha Apyrve npeameTbl, HanpyMep KOHTeHepbl WK ycTpoicTBa Ans
XpaHeHusi. MapKMpoBKa MOXeT HaHOCUTbCS Ha LKadbl U KOHTEWHEepbI, CTeN1axun n agpyrne npegmeTtbl. Kom-
naHnsa caMoCTOATENIbHO onpeaenseT 06beMbl MapKMPOBKM 060PYAOBaHWUS U YNaKoBKW, OHWU AO/IKHbI 6bITb
BKJ/IOUYEHbI B M/1aH nporpammMmbl 3CP-ynpasneHus. Kpome Toro, B HEKOTOPbIX COrnalleHmsax obrosapusatTcs
Tpe60oBaHMsA K MapKnpOoBKe.

Mapk1mpoBKa MOXeT HaHOCUTLCA Takxe Ha 3awuwatowme ot ICP matepuansl n obopygosaHue. Komna-
HMA Ao/MKHa y6eanTbCcsA B TOM. YTO MaTepuainsl, Nognexaline MapkupoBke, COOTBETCTBYIOT creyudmkaumm,
NPOLLSIN NPUEMKY W YA,0BNETBOPAIOT 3KCNyaTaluoHHbIM TpeboBaHNsAM. MapkmpoBKka nocTynawLmx maTepu-
anoB 1 060pyA0BaHNS He BCerga 03HavyaeT, YTO OHU Y10BNETBOPSIOT Tpeb0BaHMAM 3KCNyaTupytoLLeii opra-
Hu3auun. Ecnn mapkvpoBKa maTepuasioB MNpUMEHSIeTCA AR TeXHOJIOTMYEeCKOro KOHTPOSSA, MapKupoBKa
[omkHa BbITb TAKOW Xe. Kak Ha pucyHke 15. [ipyrve ctaHgapTbl N0 UCNbITAHUSAM MaTeprasnioB TPeGyoT, YTOObI
MapKMpoBKa HaHocuacb nepeg nNpueMKoi.

PucyHok 15 — MapkmpoBka ynakoBKu
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Mpunoxexnne A
(o6sA3aTenbHoe)

Mpumep AOKYMEHTA KOHTPOIA CTATUUYECKOro 3/1eKTPUYEeCTBa B COOTBETCTBUN
¢ FOCT P 53734.5.1—2009 (M3K 61340-5-1:2007)

A.l BBegeHue

Llenb AokyMeHTa — 03HaKkOMWUTb C TeM. KakK Ao/hkHa BbirnageTb nporpamma  JCP-ynpaBrieHus  no
FOCT P 53734.5.1. B ocHOBe nporpaMmbl — CTaHfapTHas nporpammMa KOHTpos. B 601bWIMHCTBE C/lyvyaeB a nporpamme
ynpaBfieHns ucnonb3yetcs 6Gonble 3anemeHToB SCP-ynpaBneHus. lNepcoHan Ao0/MKeH 3a3eMNATbCA NocpeAcTBOM
aHTUCTaTMyecknx 6pacnetoB. Pa6ouvie NOBEPXHOCTU AOJIKHbI GblTb 3a3eM/IEHbI, UYBCTBUTE bHbIE K DCP ycTpolicTBa
[OJ/DKHBI NOMeLWaTbCa B MeTaN/IM3MPOBaHHbIE 3KpPaHUPYIOLWLMe NakeTbl NPU NepeMeLLeHnn Mexay ydyactkamu. Paccmor-
pvUM cofepxaHve faHHO nporpaMmel, HanpuMep, ansa ACME Electronics Factory Ltd.

A.2 Uenb

Llenb — fOKyMeHTUpOBaTh k/loUeBble afiMUHUCTPaTUBHbIE 1 TexHUYeckne TpeboBaHua nporpammbl ICP-ynpas-
nenus. npumeHsiemoli B ACME Electronics Factory Ltd. 3Ta nporpamma 6bina paspaboTaHa B COOTBETCTBMM C TpeboBa-
Huamn FTOCT P 53734.5.1.

A.3 TMpumeHeHne

061acTb NPUMEHEHNSI — MPOU3BOACTBEHHbIE NOMELLEHNsI U NPOU3BOACTBEHHbIE NMPOLECCHI, CBSA3aHHbIe C 06pa-
60TKOI HEe3aLMLLEeHHbIX YyBCTBUTE/bHbIX K 3/18KTPOCTATUYECKOMY pa3psgy U3Lenuii.

A.4 OTBETCTBEHHOCTb

KomnaHuss ACME Electronics Factory Limited Ha3HayaeT koopguHaTopa, KOTOpbIii HeceT OTBETCTBEHHOCTb 3a fAaH-
Hbl/i JOKYMEHT U BbINOJIHEHNE BCEX TPEGOBAHUIA.

A.5 JlutepaTypa
FOCT P 53734.5.1. npunoxeHune Al
M3K 61340-2-3 [3]

A.6 OnpepeneHus

YyacTok, 3aly/lieHHbI OT aflekTpocTaTu4eckoro afiekTpuyectsa (Y33) — y4yacTok, B KOTOPOM MoryT o6paba-
TbIBATbCA YYBCTBUTE/IbHbIE K 3/1€KTPOCTATUYECKOMY paspsgy ycTpoiictBa (U3CP) ¢ yyeToM pucka MOBpeXAeHui B
pesynbTaTe 31eKTPOCTATUYECKOTO paspsifa Unn noss.

A.7 TMnaH nporpammbl SCP-ynpaBneHus

MnaH nporpammbl cooTBeTcTBYeT Tpeb6oBaHnam FOCT P 53734.5.1. MNpuBeeHHble a JOKYMEHTE 3/1EMEHTbl KOH-
TPONA AO0/KHbI rapaHTUpoBaTtb, YTO YyBCTBUTENbHblE K ACP ycTpoiicTBa, nojseprawlnecs BO34eiNCTBUIO paspsgoB
100 B wnu Bbllwe B cooTBeTcTBUM ¢ MUT. He 6yayT nospexpaeHbl. MNpegnonaraercs, 4to Y3CP-KOMNOHEHTbI MMEIOT
YyBCTBUTE/IbHOCTb, pasHyto pa3pagy 100 B unu Bbiwe. bonee 4yyBCTBUTENbHbIE YCTPOACTBA TPEOYIOT JONOMHUTENbHbIX
Mep KOHTPOS.

B ocHoBe nporpammbl ICP-ynpasneHns AO/DKHbI iexaTb creayowue npuHLmnbI:

- BCe MOJIyNPOBOJHUKOBbIE 3/IEKTPOHHbIE KOMMOHEHTbI CYMTAKTCA YYBCTBUTE/IbHBIMU K 3/1€KTPOCTATUYECKOMY
paspsagy;

- n60il coTpyAHMK, o6pabaTbiBaloLNiA He3awuieHHble YO CP-KOMMNOHEHTbI. JO/TXEH NPOUATU 06YUYEHME 1N NPOXO-
AUTb NOBTOPHOE OCBUAETENIbCTBOBaHNE Kaxble 24 mecaua:

- USCP-KOMNOHEHTbI HeO6X0AMMO nepemellaTb C O4HOr0 paboyero mecrta Ha Apyroe B MeTan/IN3MPOBaHHbIX
3KpaHMpyLWnx naketax. TONbKO 3a3eM/EHHbI NepcoHan Ha 3aluuieHHbIX pabounx cTonax nMmeet npaso obpabathbi-
BaTb KOMMOHEHTbI.

- BCe 3fieMeHTbl DCP-ynpaBneHna Ao/HKHbI NEPUOAMYECKN NPOBEPATLCA B COOTBETCTBMM C MNJ1aHOM MPOBeAEHUA
NpOBEPOK:

- He npeAcTaBAsOLMEe BaAXHOCTU N3EKTPUKN HEOOXOANMO YAaNnaTh U3 3aLUULLLEHHOTO OT 3/1eKTPOCTaTU4ecKoro
paspsga yvactka (¥Y33).

A.8 MnaH 0byyeHunsa

A.8.1 HauyanbHbIl Kypc 06y4yeHusn

Bce coTpyaHukun komnaHun ACME Electronics Factory Ltd Ao/mkHbl NpoiiTW HavyanbHoe 06yuyeHue, npexae Yem
npuctynatb k pabote ¢ Y3CP-koMNoHeHTamMu.

OTpen nogroToBku kagpoB ACME Electronics Factory Ltd. npoBoauT HauanbHblii Kypc ob6yueHus. Mporpamma
BK/1I0YAET OCHOBbI 3/IEKTPOCTATMYECKOTO 3/IEKTPUUECTBA, a TaKKe onucaHue afnemeHToB JCP-ynpaBneHns. npumeHsie-
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Mbix @ ACME Electronics Factory Ltd. o okOHYaHWy Kypca Kaxpblii COTPYAHWK MULIET TecT, KOTopbli npoBepsieTcs
COTpYAHMKaMun oTAena noAroToBKM KafpoB. TecT cunTaeTcsi NpolifeHHbIM, ecin COTPYAHNK OTBETU Ha 80 % BOMPOCOB.

Ecnu TecT npoiigeH, 3anncb 0 TOM. YTO COTPYAHUK npowesn obyyeHne, BHOCUTCA B 6a3y AaHHbIX, KOTOPYIO BeAeT
oTAen NoAroToBKU KaApoB. Ecnun cOTpyAHUK He npoLlen TecT, TO eCTb OTBETU/ MeHee yeM Ha 80 % BONpOoCOB, OH NPOXO-
AWNT fgononHuTensHoe obyyeHne. YTobbl NoNyunTb cepTudunkaT, COTPYAHVK AO/HKEH HanucaTb TeCT NOBTOPHO U OTBETUTb
Ha 80 % BONpocoB. Ecnn coTpyAHWMK NPOXOAMT UcnbiTaHne, B 6a3y JaHHbIX BHOCUTCA COOTBETCTBYOLWAs 3anncb. Ecnu
COTPYAHWK 1 BO BTOPOI1 pa3 He oTBevaeT Ha 80 % BOMPOCOB, HaYaslbHVK OTAeNa kafpoB NPUHUMAaET pelleHne, MOXeT in
COTPYAHWK Npofonxatb paboty B ACME.

A.8.2 TlMepenoarotoBka

Bce coTpygHukn komnanmm ACME Electronics Factory Ltd., koTopble o6pa6atbiBaloT H3CP-KOMMNOHEHTbI. JO/MKHbI
npoXoAnTb NEPENOATrOTOBKY Kaxble 24 mecsua. ExemecA4yHO oTAen NOAroTOBKM KaJpoB COCTaBNAET CMUCOK COTPYAHN-
KOB. KOTOPblE A0/KHbI NPOWTU NepenoAroToBKy B TeueHne AByX MecsiueB. COTPYAHNKN, 3aHeCeHHble B 3TOT CNCOK, U NX
PYKOBOAUTENN AO/IKHbI 6bITb YBELOM/IEHbI O HEOOXOAMMOCTY NEpPenoAroTOBKM U MpuraaleHbl Ha COOTBETCTBYOLLME
3aHATUA, NPOBOANMbIE OTAENIOM NOATOTOBKM KafpoB. M0 OKOHYaHUK NepenoroToBKN COTPYAHUK JO/KEH HancaTb TecT
1 OTBETUTbL HE MeHee YeM Ha 80 % Bonpocos. COOTBETCTBYOLLME 3aNMCKU BHOCATCA OTAE/I0M NOArOTOBKM KaapoBs. Ecnn
COTPYAHVK He oTBeTWN Ha 80 % BONPOCOB, OH AO/HKEH NPONTN NOBTOPHOE 0b6yYeHne, Kak N NPpU HavyanbHOM 0By4YeHUN.

Ecnv coTpyAHVK He NpuBeKasncs K nepenofroToBke B TeyeHne 24 MecsALEeB, OH He 0/DKEH JonyckaTbCa K paboTe
A0 Tex nop. noka ycnewHo He NpoiigeT nepenofroTosky.

A.9 TnaH NpoBepKN COOTBETCTBUSA

MnaH npoBepky BbINOMHEHUsI NnporpamMmbl QCP-ynpaBneHus. yupexaeHHbli ACME Electronics Factory Ltd., npu-
BefeH B Tabnvue A.1.
OCP-koopanHaTop 0653aH onpefenuTb 3nemeHTbl ICP-ynpaBneHus. TpebywoliMe nepuoamnyeckolii NpoBepKu.

OCP-KOOpAMHATOP Takke HeCeT 0TBETCTBEHHOCTL 3a pa3paboTKy cnoco60B NPOBEPKU N 0GYUEHNe COTPYAHUKOB, BbINOJI-
HAOLMX NPOBEPKY.

3CP-koopAMHaTOP A0/KEH Y6EAUTLCS, UTO BCE 0GHAPYXeHHble HeCOOTBETCTBUS GbiaIM YCTPaHEHbl A0 OTNPaBKU
€XeKBapTasbHOro 0T4YeTa PyKOBOACTBY.

MprumeyaHne — MeTofbl NPOBEPOUHbIX UCMbITAHWUI MOXHO HaTK B pasaene A.10.

Tab6nuya Al — TpeboBaHus k npoBepkam nporpammsl ACP-ynpaBneHns

ONEMEHT TEXHUYECKOTO

KOHTPO/IA

AHTUCTaTHuecKne
6pacneTbl (cMcteMHoe
ncnbiTaHne)

Pa6ouas NOBEPXHOCTb

CoefuHUTENbHAsA ToUKa
aHTUCTaTMYEeCKOTO
6pacneta

Cratnyeckue
reHepaTopsbl

JKpaHupyowe nakeTbl

Mpegen

A <3.5+1070m

An15< 3,5-10* Om
An'1< 10m

< 10 000 B/m

BusyansHas
nposepka Ha
npeamet
noBpexXaeHui

MeTtoauka ncnbitaHus

FOCT P 53734.5.1—2009
pasgen Al

M3K 61340-2-3 (3]

Pasgen A.1 cneynanbHo-
ro fokymeHta ACME
Electronics Factory Ltd.

Paszgen A .2 cneumnanbHo-
ro gokymeHta ACME
Electronics Factory Ltd.

BbI60OPOYHbBI OCMOTP

A — conpoTvBieHue K 3aWunTHO 3emMie.

YacToTta ucnbiraHus

ExefaHeBHO
(nepen,
1cnosib3oBaHeMm)

Kaxpgble 3 mecauya
Kaxpgble 3 mecauya

Kaxgble 3 mecsaua

Kaxgble 3 mecsaua

OTBETCTBEHHOE /L0

Onepartop

OCP-koopanHatop
OTgen kavecTsa

OTpgen kayecTsa

OTpen kayecTsa

A.10 TpeboBaHua KY33

B nporpamme 3CP-ynpasneHus komnanun ACME Electronics Factory Ltd. nog yyactkom Y33 noHumaetcsa pabo-
Ynii cTon, o6opyaoBaHHbIli 3a3eMIEHHON PO3eTKOol 1 UMeloLnii 3a3eMIeHHyl0 paboyylo NOBEePXHOCTb. Pabounii cton
umeeT crneuuanbHyld MapKMpoBKy, KoTopas oO3HayaeT, 4TO CTON 3aljulieH OT 3/eKTpocTaTuyeckoro paspsapa.
HesalynlieHHble 4YyBCTBUTE/IbHbIE K 3/1€KTpoCcTaTUYECKOMY paspsify M3fenus [0MkHbl o6pabaTbiBaTbCA TOJMbKO
Ha 3a3eM/IEHHOM 3aly1LEeHHOM CTO/1e MepcoHasioM, Npoweawnm obyyeHne 1 NoayunBLLUMM COOTBETCTBYIOLWUI CepTu-
hukart.

MoceTutenu, a Takxe HeobyYeHHble COTPYAHNKN AO/KHbI HAXOAUTHLCSA B MPOM3BOACTBEHHON 30HE TO/ILKO & conpo-
BOXAEHUWN COTPYAHUKOB, Mpowelmnx oby4yeHne n nonyymBLINX COOTBETCTBYIOLW NI cepTudukaT. MoceTutenn unm He-
06yYeHHble COTPYAHVKN He AO/IKHbI NMpuKacatbCs K He3alwmieHHbiM YO CP-KkOMIOHEHTaM.
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He npepacTaBnsiowme BaXHOCTN AN3NEKTPUKM (KOTOPble He TpebytoTcsa 4719 NPOVM3BOACTBEHHOTO Npouecca), BK/I0-
Yyas ynakoBKy, He AO0/IXHbl HAXO4MTbCA Ha 3aliulLeHHoOM paboyem ctone. MpUCYTCTBME AUINEKTPUKOB BO BPEMS MPOU3-
BOJCTBEHHOTO npolecca JonyckaeTca TOMbKO, eCIM U3MEPEHHOe anekTpocTaTnyeckoe nose He npesbiwaet 10000 B/m
(cM. A H .2). B npoTMBHOM cflyyae Ux Heo6xoaumo y6upaTb 13 pabouyeii 30HbI, rae obpabatbiBatoTcst HOCP-KOMNOHEH-
Tbl. MOKa U3MepeHHoe none He 6yaeT meHbwe 10000 B/m.

A.10.1 MnaH 3a3emneHuns

B kauyecTBe 3Ta/IOHHOTO 3a3em/ieHMa Bcex 3anemeHToB JCP-ynpaBfieHusA. NpumeHsaeMblx B komnaHun ACME
Electronics Factory Ltd., gonxHa 6bITb 3alMTHaA 3emMnsA. Bce TOUKM NOAKAOYEHUA aHTUCTATMYECKUX 6pacneTos, a Takxe
pabounx NoBepXHOCTEl AOMKHbI MOAKYATLCA K 3aLMTHON 3emne.

HoBble TOUKM MOAKIIOYEHNA paboUnx NOBEPXHOCTEN 1 GpacneToB HEO6X0AMMO UCMbITbIBATL HA NpeAMeT ux coe-
AVHEHUSA C 3aWMTHOV 3emell nepes NPUMEHEHUEM.

A.10.2 TlnaH 3a3em/ieHUsA nepcoHana

Mpun o6paboTke Y3CP-KOMNOHEHTOB NEPCOHas A0/IKeH 6biTb NOAKOYEH K 3aLUTHON 3eM/ie MOCPeACTBOM aHTy-
cTatuyecknx 6pacnetoB. AHTUCTaTMYeCKne 6pacnieTbl [O/MKHbI NOTHO NpuUIeraTb K KOXe.

MepcoHan o6A3aH NpoBepATb GpacneTbl He pexe OAHOro pa3a B AeHb (Nepej NPpUMEHeHVeM) Npu NoMoLYM TecTe-
POB. pacnonoXeHHbIX Yy BXOAa B MPOM3BOACTBEHHYIO 30HY. ECniv TecTep nokasbiBaeT, YTO 6pacneT ucnpaseH, COTPYAHNK
BHOCWT 3anuCb B XypHasn, HaxoAswwuiica psgom c TecTepom. Ecnn TecTep nokasbiBaeT, 4To 6pacneT HeucnpaseH,
COTPYAHVK AO/IKEH COOBWNTL 06 3TOM HavanbHKKy Uam CP-koopanHaTopy. KOTOpble AOMKHbI NOMOYb BbIABUTL NPUYM-
Hy HENCnpaBHOCTU W BblAaTb HOBbI 6pacneT. COTPYAHUK AO/KEH NpoBepuTb 6pacneT Ha npegMeT UCNPaBHOCTK.

CoTpyAHukmu, paboTatowme NOCMEHHO, JO/MKHbI UCMbITbIBATH CBON KOHTAKTHble 6pacneTbl TONbKO Nepes TeM. Kak
npucTynnTb kK paboTe ¢ yyBCTBUTENBHBIMU K ACP ycTpoiicTBamu. B xypHan peructpauumn AomkHa 6biTb BHECEHA 3annchb
06 ncnpaBHoCTU 6pacnera.

MugueBnayanbHoe npegnucaHue: NponsBoAcTBEHHbIN npouecc komnaHun ACME Electronics Factory Ltd. umeet
OAMH 3Tan, K KOTOPOMY NpaBuna 3a3eM/IeHUsi NepcoHana He MPUMEHSITCS. — PEMOHT M3fAenuii nog HanpskeHuew.
B cBA3K C TEM. YTO CyLlecTByeT ONacHOCTb BO3AENCTBUS BbICOKUX HAMPsSXXeHW, pyKOBOACTBO MOCTAHOBU/O, YTO HW OAVH
COTPYAHMK, BbINOHAOLW WA 3Ty onepauuio, He A0/HKEH HOCUTb aHTUCTaTuyeckue 6pacneTsl. CnegyeTt fepxaTtb rotoBoe
nsfenue 3a kpas u nsberatb KOHTakTa C 4yBCTBUTENbHbIMU K OCP ycTpoiicTBamu.

B kauecTBe AONONHUTENBbHOV Mepbl 3alnTbl A1 CHUXEHUSA YPOBHA 3apsfa pekoMeHAyeTcs YCTaHOBUTb MOHM3a-
Top Bo3gyxa. Hag pabounm mecTom Heo6X0o4VMMO MOMeCTUTb CrefyLwmnii 3Hak (puc. A.1).

BH/MAHUN
PABOTATIP BbICOKOM
hWIPfWEttVT

Ne . CNEAYET HAIEBATb
AWWNCTATUACCKME
BPAC/IETbI NMPU PABOTE
C 4uyBCTBUTE/IbHbLIMMN®
XAponcTaL x

PucyHok A.1 — 3Hak, yka3sblBawLmii Ha cneyuanbHble YCnoBus paboTsl

A.10.3 Pabouyas NnoBEpPXHOCTb

Bce pabouve NoOBepPXHOCTH BHYTPM yvacTka Y33 f0/KHbl ObITb 3a3eM/ieHbl cornacHo tabnuue A.l. Hesasemnes-
Hble MOBEPXHOCTU AO/DKHbI MMETb MapKUPOBKY, yka3biBaloLwyo Ha TO. YTO Takme NOBEPXHOCTW He NOAXOAAT AN pasme-
LeHns HesalwnweHHbIXx Y9 CP-KOMNOHEHTOB.

A.10.4 YnakoBka

Ana nepemelyenna Y3CP-KkOMNOHEHTOB U3fenunii mexay pabounmm ctoiamm Heo6xo4MMO NCMNOMb30BaTh TO/TbKO
HOBble ofl06peHHble DCP-koopAMHATOPOM MeTaNIn3npoBaHHble 3KpaHupylolwre nakeTbl. Heo6xoAUMMO MNOMECTUTb
V3[enns B Takoi akpaHupyowmnin nakeT. YyBcTButesnbHble K SCP n3genusa fo/mkHbl BbIHUMATbLCSA U3 yNakoBKM TOIbKO Ha
3awuuierHHoli o1 3CP NnoBepxXHOCTU 3a3eM/IEHHbIM NePCOHAaIoM.

Kak TonbKo uyBcTBUTENbHOE KO CP n3genvie npowo ncnbiTaHne, ero noMeLalnT B 3KpaHUpyoLWKii nakeT, 3aneya-
TbIBAIOT U KNagyT B 3aLUUTHbIA KOHTEHep 415 TPAHCMOPTUPOBKU K 3aKa3uuky.

VHorga B ,oroBope Mn 3aka3e Ha NOKYyIKy yka3blBaeTCs 3alluTHasa ynakoska, Kotopas fo/kHa 6bITb NCNO/b30BaHa.

A.10.5 Mapkuposka

KomnaHnusi ACME Electronics Factory Ltd. He monyunna Hukakux TpeGoBaHUii K MapkMpoBke OT 3akasumka. Ha
oTnpaBAsieMbIX 3aKasuuky U3genuax npueefeHHas Huxe mapkuposka (puc. A.2) 6yaeT HaHeceHa Ha MeTaNN3npoBaH-
Hbl NakeT, 4TOGbI 3aKkasyuK 3Has, YTO U3AENUS SBMAOTCA YYBCTBUTENbHbIMK K CP.
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BNMXDB
YYBCTBULLIbHOEK
alMEKTPOCTAT1«CKOMY XNPALY U3LAENVE

COSTK/OAATE
A HEOBXOMbIE MEPb A
MBAOCIOPOLV/HOCTA

PucyHok A.2 — MapkupoBKa, yKa3blBawllaa Ha TO. YTO u3gesive ABASETCA YyBCTBUTE/IbHbIM K SCP

A.11 Cnocob6bl NnpoBepKu

A.11.1 WcnbiTaHne TOYKM NOAKMOHYEHNA aHTMCTaTuyeckoro 6pacnerta

O6opyfoBaHve: My/bTUMETP.

MoacoeanHUTE OAVH NPOBOA MYNbTUMETPA K 3alUTHON 3emne.

MoacoeAnHUTe BTOPOI NPOBO/ K TOUKE MOAKNIOYEHUA aHTUCTaTUYeckoro 6pacnera.

Bknounte MynbTUMETP U CHAMUTE MoKasaHus.

Ecnu conpotuBnexnne meHbwe 1 OM. pesynbTar a HopMe.

Ecnu conpotuenieHne 6onbwe 1 OM. npoBepbTe COeAnHeHVe NPoBOAOB U. MPU HEOXOAUMOCTH, 3aKpenuTe.
A.11.2 TMpoBepka Ha NnpegmMeT (DOPMUPOBAHUSA 3/1€KTPOCTATMYECKOTrO Nons

O6opyaoBaHve: Npu6op ANA 3MEePEeHUs 3M1eKTPOCTAaTUYECKOro Mosis.

Bkntounte npubop n yctaHOBUTE Ha HOJb.

N3mepbTe npubopom pabouylo 30HY (rae pasMelialoTcs YyBCTBUTE/IbHbIE K 3/IEKTPOCTATUHECKOMY paspsamy

ycTpoiicTBa). Ecnu nokasanmsa npesbiwatT 10000 B/m, Heo6xoAanMo ybpaTb 13 paboyeli 30Hbl NLLIHME YCTPOCTBA [0
Tex nop. noka U3MepeHHoe 3fieKTpocTaTuyeckoe nose He ctaHeT MeHblwe 10000 B/m.
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Mpunoxexune b
(o6sA3aTenbHoe)

AHanus anemeHToB SCP-ynpasneHus

b.1 BBepgeHue

B ocHoBe npuBeAeHHOro B ctaHgapTe nnada nporpammbl QCP-ynpaBneHna nexuTt npocrtaa nporpamma, uenb
KOTOPOW MPOAEMOHCTPUPOBATh, Kak AO/DKHA OblTb HanucaHa nporpamma, 4To6bl OHa ygoBneTsopsna TpeboBaHUAM
FOCT P 53734.5.1. CyuiecTByeT MHOXECTBO ApYyrux aneMeHToB SCP-ynpaB/ieHnsa. UCnosib3yemMbiX Ha Npon3sBoacTBax
3/1EKTPOHUKN. B NpunoxeHnn npusefeHbl NpuMepsbl UCMO/b30BaHNA [OMO/THUTE NbHLIX 31eMeHToB DCP-ynpaBneHus.

Basosas nporpamma OCP-ynpaBieHnsa Bk/OYaeT 3a3eM/eHe nepcoHana nocpeAcTBOM aHTUCTaTuyeckmx bpac-
neToB. 3asemsieHne paboumx MOBepPXHOCTel, MeTanM3npoBaHHble 3KpaHupylolne nakeTbl W NaaH UCNOSb30BaHUA
Heob6xo0AUMbIX a NPOVN3BOACTBEHHOM MNpoLecce AN3NEKTPUKOB C YKa3aHMeM pacCcToAHUA (Mexay YyBCTBUTENbHbIM U3je-
NMeM 1 AN3NEKTPUKOM), eCnnm U3MEepeHUst 3fieKTpocTaTyeckoro nons npesbiwatroT 10000 B'M B mecTe npuMeHeHus
YO CP-komnoHeHTa. CornacHo NyHKTy 5 Hactoswero craHgapra, nporpaMma nogxoauT AN NPou3BOACTB, rae ocyuie-
cTBnseTca o6paboTka Y3CP-kOMNOHEHTOB Ha ypoBHe 100 B nnu Bbiwe no MYT.

OfavH 3 Hanbonee TPyAHbIX BONPOCOB: «Korga BO3HMKAeT HEOO6XOAMMOCTb WCMO/Ib30BAHUA [OMNONHUTENbHbIX
anemeHToB OCP-ynpaBneHuns. HanpuMmep pabouynx xanatos, MOHM3ATOPOB, MOHUTOPOB 3/1E€KTPOCTaTUYECKOro pa3psaaa,
aHTUCTATUYECKON 06YBM, aHTUCTATUUYECKUX HANOJbHbLIX MOKPLITUIA WM HAMNOMbHbIX MATOB, aHTUCTATUYECKUX CTY/NbEB U
TeNexek?»

BHeapeHune fononHutesnbHbix mep 3CP-ynpasiieHns. N03BONAIOWMX NOBbICUTE 3 PEKTUBHOCTb MPOrpaMMbl KOH-
Tpons. obycnaenuBaeTcs pelleHneM KOMNaHuu unn TpeboBaHAMU 3aKa3umka.

B cnepgytowiem nogpasjaene onucbiBaloTca Hanbosiee pacnpocTpaHeHHble AoMNoHUTebHble Mepbl OCP-ynpasne-
HUSA. WMPOKO UCNOJIb3yeMble B 3/1eKTPOHHOW NPOMBbILLIEHHOCTY, @ TaKkke pekoMeHfauun no ux NpUMeHeHHo.

B.1.1 AHTUCTaTM4yeckue nonbl

YcTaHoBKa aHTUCTaTUMYECKMX MOMOB WAW MaTOB, a TakXe HOLWeHWe aHTucTaTuyeckoli 06yBN peKkoMeHAyeTcs Ha
npou3BoACTBax, 3aHUMalLMXCA C60PKOIA, rae BaxHa MO6GUILHOCTb NepcoHana. AHTUCTatuyeckas 06yBb U Hano/bHble
NnokpbITUS 06ecneynBalT cBo60y NepemMelleHust nepcoHana B npegenax paboyeli 30Hbl 6€3 yuiep6a YyBCTBUTE/IbHLIM
K 3/1EKTPOCTaTMYECKOMY paspsdy KOMMNOHEeHTaMm.

MpumedyaHune — Ybegurecb B TOM. YTO KOMBUHALMS «HAMNO/MbHbIE MOKPLITUA — 06YBb» 06ecneynBaeT NOTeH-
uman Tena Huxe nopora 100 8 cornacHo NOCT P 53734.5.1.

MpuBefeHHble He rpadukm oTobpaxalrT HanpsxeHne, opMmpyemoe Npu NCMo/sb30BaHNM TpPeX TUMoOB 00yBYU
Ha OJIHOM ¥ TOM e HanosIbHOM NokpbITUK. MpumMepbl 1 1 3 (pucyHkn B.1.a n 6.1 B) HenpuemsieMbl A1 NPOrpamMMbl KOH-
Tponsa e cooTBeTCcTBUM € TpeboBaHuAMu FOCT P 53734.5.1—2009. Tak kak cpefHee 3HaYeHne NATV MUKOB HanpsKeHui
npesbiwaeT npegen 100 B. Mpumep 2 (pucyHok 5.1.6) AeMOHCTpupyeT NpueMaemyio KOMBGVHaLWI0 «HanonbHble NOKPbI-
TMA — 00yBb».

5.1.2 VoHusatopsbl

B npuBefeHHoOM npumepe nporpammbl OCP-ynpaBneHus [AU3NeKTPUKU, HeobxoAuMble NS TEXHOI0TMYecKoro
npouecca v Bbl3blBalLine anekTpocTaTnyeckoe none 6onee 10000 B/m B6113nm YO CP-KOMNOHEHTOB. NPUX0ANIOCH yaa-
NATb OT HUX. UTO genatb, ecnn AN3NeKTPUKN JO/MKHbI HAX0AUTLCA B6IU3N YyBCTBUTENbHbIX K QCP ycTpoiicTB? Mcnonb-
30BaHMe MOHM3ATOPOB MO3BOMAET CHMXaTb 3apaf Ha [AW3NeKTpuKax, Takum 06pa3oM OHM MOFYT HaxoAWTbCA B
HenocpefCcTBEHHON 611M30CTH OT YyBCTBUTE/bHbLIX K ACP ycTPoicTB. icnonb3oBaHne NOHM3AaTOPOB BO3AyXa BO MHOTOM
3aBUCUT OT TpeboBaHWit NPOM3BOACTBEHHOrO Mpouecca.

5.1.3 MoHWUTOpbI 3/1eKTpOCTaTUYeCcKoro paspsaga

MHorue cuutaloT, 4To Npu paboTe CO CBEPXUYYBCTBUTE/bHLIMU YCTPOACTBAMN TPebyOTCA MOHUTOPLI 3/1eKTpocTa-
TMyeckoro paspsga. B uem pasnuuve mexzay MOHUTOpaMWU M aHTMCTaTMYecKkuMun Bpacnetamm? XapakTepucTukn AByx
cuctem abCcosnoTHO OAUHAKOBbLI. [MperMyLLecTBO MCNOb30BAHUS MOHUTOPOB COCTOWUT B TOM. YTO OHU HE 3aBUCAT OT
4YyBCTBUTE/IbHOCTU 06pabaTbiBaeMblX YCTPOACTB.

MpaBnbHO 3a3eMeHHbIi 6pacneT obecneynBaeT HaNpsXXeHne Tena COTPyAHNKa Ha yposHe 10 B. MpeumyuiecT-
BO MOHMTOpa COCTOUT B TOM, YTO OH Cpasy Xe perncTpupyet To HanpskeHvne, KOTopoe BO3HMUKAET Ha Tefle COTPYAHNKa,
ecnn 6pacnet paccTternsaeTtcsa. Ecnm He ocywecTBnseTca MOHUTOPUHT, COTPYAHUK He y3HaeT 06 obpbiBe bpacneTa Ao
Havyana cnepytouieli cMeHbl. MOHUTOPUHT fenaeT nporpammy KOHTpons 6osiee HafexXHoN, Tak kak moMoraeT CHUXaTb
VN YCTPaHATb BO3MOXHbIE MOBPEXAEHUS.

[pyrue npenmyuiecTsa MCNONb30BaHNA MOHUTOPOB: OTCYTCTBME HEOHXOAMMOCTW PErMcTpMpoBaThCa B XypHane
eXeJHeBHOIO UCNbITaHNA 6pacneToB N 3KOHOMUSA BPEMEHU COTPYAHVKOB.

Mo cpaBHeHWO ¢ Npubopamun, KOTOpble KOHTPONMPYIOT coeAnHeHne pabounx NoBepPXHOCTEl C 3alMTHbIM 3a3emne-
HMeM, UMeeTCs BO3MOXHOCTb YCTpaHeHUsi NPOBEPKM paboumnx NOBEPXHOCTEN NpU KOHTPOJIe TEXHOIOTMYeCKoro npouecca.

MOHMTOPbI 3N1eKTpOCTaTUYeCKoro paspsaaa A0/MKHbI 6biTb BKAOUEHbI B NPOrpaMMy KOHTPO/SA TeX opraHusauui, K
KOTOPbIM NPefbABAAITCA BbICOKME TPebOBAHUA HAAEXHOCTU.
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5.1.6 — Mpumep 2
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B5.1.B — lMpumep 3

PucyHok B.1 — HanpsikeHue, hopMrpyemoe npu UCnosib3oBaHun Tpex TUnos 06yBu
Ha OHOM M TOM € Hano/bHOM MOKPbLITUN
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M3K 60749-26 (IEC 60749-26)

M3K 61340-2-1 (IEC 61340-2-1)

M3K 61340-2-3 (IEC 61340-2-3)

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

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

M3K 61340-4-5 (IEC 61340-4-5)

M3K 61340-4-9 (IEC 61340-4-9)

M3K 61340-4-7 (IEC 61340-4-7)
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Bubnnorpadgusa

Mpr6opbl NONYNPOBOAHNKOBLIE. MeTOoAbl MexaHU4YeCKnx N KMMMmaTuyecknx Ucnbl-
TaHuii. YacTb 26. VcnbiTaHne 4yBCTBMTENIbHOCTU K 3/1€KTpOCTaTUYEeCKOMY pasps-
ay. Mogenb yenoseyeckoro Tena

(Semiconductor devices — Mechanical and climatic test methods — Part 26.
Electrostatic discharge (ESO) sensitivity testing — Human body model (HBM)
3nekTpocTatnka. Yactb 2-1. MeToAbl ncnbiTaHnii. CnocobHOCTbL MaTepuanos u
n3genuii paccensaTb dnekTpocTaTnyeckne 3apsagbl

(Measurement methods — Ability of materials and products to dissl pate static
efectnc charge)

OnekTpocTaTtuka. Yactb 2-3. MeTo/bl onpefesieHnsa 3/1IeKTPUYECKOoro conpoTuee-
HUA TBEPAbIX MIOCKUX MaTepuasnos, UCNOMb3yeMbiX C Lenblo npefoTBpalieHns
HaKOMNMEHNS 31eKTPoCTaTUYEeCKoro 3apsaa

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

QnekTpocTatuka. YacTtb 4-1. MeToAbl UCNbITAHUIA ANS NPUKNAAHbIX 3aja4. dnek-
TpocTaTnyeckne xapakTepucTUKN HanosbHbIX MOKPbLITWUIA U CUCTEMbI MO/I0B
(Standard test methods for specific applications — Section 1. Electrostatic behavior
of floor coverings and installed floors)

QnekTpocTatmka.Yactb 4-3. MeToAbl UCMbITAHUIA A8 NpuknagHbix 3agaydy. ObyBb
(Standard test methods for specific applications — Footwear)
3nekTpocTaTuka.HacTb 4-5. MeToAbl UCNbITaHW 4N NpuknagHbix 3agay. MeTtoap!
OLeHKM 3M1eKTpocTaTUuYecknx CBOMNCTB 06YBM, HAMNOBLHOIO NOKPbLITUA B KOMOMHA-
UMM c 4esloBeKoM

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

3nekTpocTtatnka. YacTb 4-9. MeToAbl UCMbITaHWA ANA NpUKNagHbix 3agad. Ogex-
na

(Standard test methods for specific application — Garments)

QnekTpocTaTuka. YacTtb 4-7. MeToabl UCAbITAHWI ANA NpUKNagHbIX 3agad. NoHn-
3auus

(Standard test methods for specific application — lonization)
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