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Npeancnosue

1 NOANOTOBNEH 3akpuiToim aXUMOHEPHLIM O6WECTBOM «HAayIHO-NPONIBOACTBBHHAR DHPM3A
«flunone» (3AO «HayyHO-NPONIBOACTBEHHAR DUPMA «flUNONbR) HA OCHOBE COGCTBEHHOrO ayTEHTUYHOrO
nepesoAa CTaHAAPTA, YX3IAHKOMO B NyHKTe 4

2 BHECEH TexHnueckum xOMUTEOTOM NO CTanAapTHaaunn TK 072 «3nexrpocraTtvkar

3 YTBEPXAEH N BBEAEH 8 NEVUCTBUE Npukazom DPeepancHOro areMTCTBa NO TEXHUYECXOMY
perynupoBannio n metponomn or 11 mions 2014 r. Ne 618-cr

4 HacrosuwmMn CrankaapT RBNABTCA MOAWMMDHUHPOBAHHBIM NO OTHOWEHKIO K MEXAYHAPOAHOMY
cranpapty MIK 61340-1:2012 «3nexTpocTatMka. Hacts 1. nekTpocratudieckne ABNeHvA. MpuHunns:
namepennar (IEC 61340-1:2012 «Electrostatics - Part 1. Electrostalic phenomena - Principles and
measurementss).

MNpn ITOM AONONHNUTENBLHLIE CNOBA (PPa3bl, NOXIIATENN. CCHINKK) BKNIONBHHBIE B TEKCT CTAHAAPTA C
yveTom notpebrocren akonomnkn Poccunckon denepaumn n OCOBEHHOCTEH POCCHACKON HAUWMOHANBLHOW
CTaHA3PTNIAUUN BLIQBNEHBI B TEKCTE KyPCHBOM.

CBBABHHA O COOTBAETCTBMU CCHINOMHLIX HAUMOHANBHLIX CTAHAAPTOB MEXAYHAPOAHLIM CTAaHAAPTaM,
MCNONL3IOBANHBIM B KAYECTBE CCHINOMHBLIX 8 NPUMEBHEONHOM MEXAQYHAPOAHOM CTAHAAPTe NPUBEAEeHb B
AONONHKTENBHOM NPUNOXEHHK QA

S BBEAIEH BNEPBLIE

flpasuna npumenenua Hacmoawezo cmawdapma ycmawoenews: @ FOCT P 1.0—2012 (pa3zden B8).
HNugopmauun o6 uIMEHENUAX K NaCMOAWEMY cmandapmy nybnukyemcR @ exe20040M (110 COCMORNUIO Na 1
AHBAPA MEKyw 820 2003) uNPOPMALUONNOM yxalamene «H3aUUONaNsHbi® cmandapmbis, @ OPUUUANLHBIL
MOACM U3IMONONUD U NONPaBGOK — 8 6X@MECAYHOM @OPMIUUONNOM yKalamene «HauvOoNaINLHLIO
cmandapmets. B cny«ae nepecMompa (3aMeNs!) UNU OMMENB HACMOAUe20 CMandapma coomeamcmeyulee
yaedomnenue bydem onybnuxkoeano @ 65Nuxadwem 8bINYCAO @XOMOCAYHO20 UNDOPMIALUONNOZO yKIZaMENnn
sHayuonanowne cmandapmers. Coomeemcmayrowan uN@oPpMayUA, y86IOMNONUE U MOKCMbI PIIMOUIAOMCR
manxe 8 unPOPMAUUOWHOO cucmeme obwe2o NOoNb308aNUA — Na oQuuuanbnomM cadme dedepansNo20
326HMCMAA NO MOXHUNECKOMY PO2YNUPOBANUIO U MOMPONO2uu 8 cemu Mumeprem (gosl.ru)

© Cranpaptundpopm. 2015

HacTtoawwny: CTaMQapT He MOXET SbiTe NONHOCTBIO WNH HACTUYHO BOCNPOM3IBOAOH, THPIKMPOBAK W
PacnNpoOCTPaneH B KavecTBe OPMUMANBHOrO H3NAHMA 6e3 paspewennn DenepanbHOro areHTcTsa no
TOXHAYECKOMY PErYNUPOBAHNIO U METPONOr MK
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BeengeHxue

Cratmiecxoe INeKTPUHECTBO NIBBCTHO Bonee 2500 NeT. HO A0 HEAABHETO BPBMEHN 80 BNUAHWE HA
YENOBBHECKYID ABRTENLHOCTL 6bINO HEIHAYMTeNbMLIM. B Npownom CTONGTUM NPUPOAA CTATUHECKOrO
INEXTPHIECTRA CTana GONee NOHATHOM W NOABHNACL BOIMOMMOCTE ONACATL NPUHUWNGI PAJAGNEHHA W
HAKONNBHNEe 33PRA0B. HBCMOTPR HA 3TO, K3-33 MHOXECTBA BIAUMHO BAMAIOWNX DIAKTOPOB TPYAHO B TOW
MK MHOW CHTYauuMM NPeABHABTL NONAPHOCTL W  BBNMYMHY BOIHMKAOWMKX 33PRA0B. BO MHOrom
INENTPOCTATHXA BCO BLLE OCTABTCA «HNEPHON MATHBN», 3@ HO HAYKON.

PaianTne COBPEMEHHBIX MaTepnanos, 0Co66HHO NONMMEPOB., K MX MACCOBOE NPUMEHEHVE B
paaHoobpaambix 06GNACTAX: ANA NOKPEITUA NONOB, OTAGNKH NOMBLLBHHIA. MIFOTOBNBHHA Mebenn. ogexan w
NPOAYKUNHK TEXHHYEBCKOrO NPUMEHBHHA, CAENANO CTATHHEBCKOB INBKTPHHECTBO NOBCEMBCTHLIM ABNBHNEM. B
PROG OTPACNEN NPOMLILINEHHOCTH, CBRIAHMLIX, HANPUMEP, C NPONIBOACTBOM INOKTPOMHMKA MNAN C
NPOBBABHMEM NPOUECCOB, 8 KOTOPLIX OGPAWAOTCA OrHEONACHHIE MATEPVANLI, HENPEAHAMEPBHHLIE W
HEBMANMBIO PAIPRALI CTATUMECKOrO 3NEKTPMYECTBA NPMBOAAT X NORBNEHKIO Opaxa. yTpate HAQeXHOCTH
NPON3BOAVUMON  NPOAYKUMKW, BO3HMKHOBEHWIO NOXAPOB W B3IPHIBOB. B  NORCOANEBHON  XH3IHW
ANGKTPOCTATHHAECKUN WOK ANA NEPCOHANA CTan ABNEHHeM 6GaHanNsHbiM. 3TO NPHBENO K BO3PACTAOWEH
NOTPE6GHOCTH NO3HATL TAKNE ABNEHUA. N BHIRBUTL MATEPNANKI, 0GOPYAOBAHNE H MEPLI. NPEAOTBPAW AW NS
MNH  OFPAHNMBAIOUINE ONACHBIB K HEXENATENLMLIE NPOKRANEHMA CTATHNECKOND INEKTPH4eCTBa 8
XUIKEQBATENBHOCTU HBNOBAKA.

B HacTOoAWEM CTaKaapTe NPEACTaBNeH KPATKMM 0630p BONPOCOB, CBA3AHHLIX C INGKTPOCTATHKON,
A30WHUA  NONBLIOBATENAM NPEACTARNGHMA O 33AIEMNEHVMH W O NPUHUMNAX MOTOAOB HIMBPBHNA W
NPAKTUHBCKOrO NPUMEHEHNK] NYONMKALUWH, PaIPAGOTaHHBIX TOXHNHECKUM KOMUTETOM TK 101 MJIK.
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. ) ! (M3K 61340-1:2012)
HAUNOHANBLHBLIA CTAHOAPT POCCHMUCKOW OENEPALUM

Jnextpocrarnka

Yacre 1
ANEKTPOCTATUNYECKHME ABNEHNA
PNINUOCKNE OCHOBLI, NPUKNAAHLIG 320AYN W METOAh| NIMEPEHUA

Electrostatics. Part 1. Electrostatic phenomena. Principles and measwements

Narva esegennn - 2015-01-01
1 Obnactb NnpumeHeHr.A

Hacrosuiuin CTanaapT OTPaxaeT NPYHUUNNANDLHLIe OCHOBLI INEKTPOCTATHYBCKUX RBNEHWH, BXNIOHAR
rE@HOPNPOBAHNE, HAKONNEHKE U YTEUKY 3APRA0S. 3 TAKKE PAIPRALI CTATHYECKOrO INESKTPUHACTBA.

B MacToAWwem CTaKAaPTe NPEACTABNBHO O0OOOWEHHOE ONMCAHNE METOA08 WUIMEPEHUR DHUINYECKMX
B6NNIHH, HABNIVAABMBIX NPH INBKTPOCTATHNECKNX ABNBHNAX U X3PAKTEPHIYIOWNX CBONCTBA MATEPNANOS,
ONKCAHB! ONACHLIE NPOABNEHMA W NPOBNEMBLL. CBAIANNLIE CO CTATHYECKHM INEKTDHAYECTBOM. 3 TaKKe
NPUHUMNBI KX NPEAYNPEXAGHUA W JAWUTH OT HMX KW A3H 0606ueHHbin 0630p NONBIHOD NPUMEHEHHN
anexTpocraueckux 3pdexTos.

Hacroswmn CTanQapT NPeAHaIHAYeH ANA UCNONLIOBAHUA NpH Pa3PaBOTKe CTAHAAPTOB. B8 KOTOPLIX
YYMTBIBAIOTCA INEKTPOCTATHHECKNE RBNGHHMA, 3 TAKKE ANK NPUMEHEHVWA B8 KA4eCTBe PYKOBOACTBA
NONBL30BATENAM TaKNX CTAHAAPTOS.

2 HopMmaTusHble CCbINKK

B nacmosuwem cmardapme ucnonb3068HEI HOPMAMUEBHBIO CCLINKU HA CNEdyIOWue Cmandapms!.

FOCT IEC 60079-10-1-2011  B3psi800nacHbl CcpOOdb. Yacme 10-1. Knaccupuxayus 30M.
B83pic00NACHIE 28306640 CPOOBI

FOCT IEC 60079-10-2-201f Bapwmeoonacusie cpede. Yacmes 10-2. Knaccuguxkayus 30M.
B3pbie00NaCHe NBINBENIE CPEOLI

FOCT 30804.4.2-2013 (MJIK 51000-4-2:2008) CoemMecmuMocms  mMOxXHUYECKUX  CPpedcme
INEKMPONMESHUMHEA. YCMOONUBOCMDb K INEKMPOCMAMUNECKUM pPAa3pRIaM. Tpebosawus u memodss
uCNBIMAanu

FOCT P 53734.5.1-2009 (M3K 61340-5-1:2007) 3nexmpocmamuxa. 3awuma 3N6KMPOHMHBIX
yemponcma om 3neKmpocmamuNackux senenuld. Obwwe mpeboeamnus

FOCT P 53734.5.2-2009 (M3K 61340-5-2:2007) 3nexmpocmamuka. 3awuma IN6KMPOHHLIX
yempoucme om 316KMpoOCMamu~eCcKux RENENUG. Pyxogodcmeao No NPUMBHEHUIO

FOCT P 53734.3.1-2013 (MJ3K 61340-3-1:2006) Jdnexmpocmamuxa. Yacmep 3-1. Memodw
MOOBNUPOBAHUA  INEKMPOCMAMUNECKUX  RENONHUD. 3nexmpocmamuuecKkud  paprd.  Modens
veN086veCcx020 Mmena (MYT)

FOCT P 53734.3.2-2013 (MJ3K 61340-3-2:2006) J3nexmpocmamuxa. Yacmp 3-2. Memodw
MOOBNUPOBAHUA  INBKMPOCMAIMUNGCKUX  RGNONUL. 3nexkmpocmamuveckuld  papRd.  Modens
MOXAHUNBCKO20 yempoocmea (MM)

n PUMOYANHHKWE - anl NONLIOCBAHUH HIACTOAWNM CTaMO3IPTOM uenecoobpa:»o nposeputy QONCTBNO
CCLUNONHDBIX CTANABPTOB B NHPDOPMIUMNOHHON CHCTEMO OBWEro NOM30BANNA — KA ODHUKMANLMHOAI CanTe PeaepamMmHOro
Ar@HTCIBa N0 TOXHWNBECKOMY PEryNUpPOBaANNIO H MOTPONOIHW NO CTaHASPTMIUUKN 3 COTV ”HYQDNGY NnNU NO BXBroQro
M3IN3IBIAGMOMY HHPOPMIAUNOHNOMY YXB3aTeNn0 «HaUHOHANLMLIO CTANAAPTH ». KOTOPLIA 0ayENVKOBaKM NO COCTORMNIO HA
1 SHBaApPA TExYW6ro raa. ¥ NO BbINYCKAM SMOMECRYNOIO UHDOPMAUHORKOO yRa3aT1enn «HauMOHaNLHLE CTaMaaPTHI»
33 rexywmnn rog. Ecnv 3anenen CCbINOAWbI CTaHAR3PT, H3 KOTOPLIN AaHa HOQATHPOBAHNAA CCHINKE, TO PEKDMEHAYOTCR
NeNoNLIOBATHL AS“CYByDOUWDO BEBPCHIO ITOrO CTaNA3PTa C Y8 TOM BCOX BHECOHHLIX B QaNKY'O BEPCHIO namesernn. Ecnn
33MEHEH CCLINOMHBIN CTAHABPT, Ha XOTOPLIW A3HA QATHPOBAHHARA CCHINKA, TO PEKOMEHAYETCA HCNONL3I0BaTh BEPCWO
JTOro CranQapTa € YR3AIAHWLIM BbLIWO MNOAOM YTBEOXKOAOHMA (npmmmn). Ecnu nocne yT186PRAOMMA HACTORWOIO
ctannapra o CCHBINOYHLIN CranQapT. Ha lOTOpNﬁ A3N3 N3TUPOBANHIA CCHUIKD, BHECANO NIMONENNE, JATPAMEBINOWee
NONOXEHHO, Ha KOTOPOS NAHA CCAINXE, TO ITO NONOKSHNE PEKOMEMAYETCA NPWMONKATL 6e3 yvera QaNrOoro UIMENONNA,
Ecnv cocoinoteibivi CranaapT OTMONHON 663 3amer, TO NONOXENWE, B XOTOPOM QaHa CCHINKE Ha HErO, POKOMONAYOTCR
NPUMOBNHATL 8 HaCT™, He 33!931’“86’0!1!9‘1 JTy CCLINKY.

HNananne opnunannrnoe
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3 TepMUHbI n onpeaneneHnn

B HacTORWEM CTAHAAPTE NPHMEHEHE CNBAYIOWNE TEPMHUHE C COOTBATC TRYIOLUHMY: ONPBABNEBHHUAMN.

3.1 antncrarnueckan nobaska (antistatic additive), anTncraTnuyecknn HanonunTens (antistatic
filler): Bewectao. ssoaumoe nnn aobasnaemoe B UBNAX CHUXBHHA CNOCOGHOCTU maTepuana npuobperars
33pAA NPH KOHTAKTE MNH NPU TPEHHH, NOBLIWEHUA CNOCOOHOCTU K NEPEMOLEBHHIO 3APRAA U CHIDKBHHA
cnocobHOCTN 06bBKTa yaepx1eaTh 3APRA NPW KOKTAKTE C 3eMNen.

3.2 antncrarnyecxan o6paborra (antistatic treatment); Npouecc 06paboTin XHAKOCTH NN TEEPAOrO
obbeKTa 8 UBNAX CHUKEBHUA CNOCOBHOCTU NprOoGpeTarth 3apsA NPK KOHTAKTE MNKW NPU TPEHHNA. NOBLILWEBHHA
CNOCOGHOCTH K NBPEMBLLIBHAIO 3aPRAA H CHUXEHNA CNOCOBHOCTH O6HLEXTA yABPXMBATL 3aPRA NPU KOHTAKTE
C 3emnen.

3.3 antmcratmk (antistatic): Martepuan. cnocoBHbIn  NPENATCTBOBATL WNK  OFPANMNHBATL
TPHG0INEXTPUIECKYIO ISPAAKY.

3.4 coeanMenne nepembiukamMn (bonding). JnexTpuueckoe coeankenne Asyx unu Gonee
INEXTPONPOBOAALINX OOBEKTOB, CHIXAIOWBE PAZHOCTL NOTEHUMANOB MEXAY HUMH A0 HEIHANHTENBHOrO
YPOBHA.

3.5 npobon (breakdown). MoTeps nIoNMPyIOWEH CPEAOK NOA BOINBHCTBUEM INBKTPUIECXOrO
HaNPRXKEBHNA, NO KPAHHEN MEPE BPAMEHKHO. NIONALHOHHBIX CBONCTD.

3.6 npobusHoe Hanpsaxenne (breakdown vollage). Hanpaxenne. Npu KOTOPOM Nponcxoant npobon 8
NPBAYCMOTPEHHbIX YCNOBUAX NCNBLITAHUA KN NPUMEBHEHUR.

3.7 crexanne 3apraaa (charge decay): HeHTPanH3aauMA NN NBPEMELIeHNe JaPARA B MATEPHANE HNK
Yepe3 Hero, CONPOBOXAAIWMECA CHUXEHHUEM NNOTHOCTM 33PRAA WK  NOTEHUWANA 33PRNEHHOW
NOBEPXHOCTH.

3.8 spoMA CTeXaHKA (penaxcauunn) 3apraa (charge decay (relaxation) time): Bpema. rpebyroweecn
ANKR CHNXBHKA 33PAAA OT BEPXHEr0 YCTAHORNBHHOrO YPOBHA A0 HHXHBrO YCTAHOBNOHHOIO YPOBHA.

Nprnmeyuanne - HomnA YCTAHOBNEHHNN YPOBEHL = OAHA AGCRTAR HNKU 1/8 OT HANANBHOrO
IM3IEHNA (6 = 2,718).

3.9 nposognmocTe (conductivity): CnNocobHOCTL BEWECTBA NPOBOAWUTL INEBKTPUHECKUA  TOK,
BLPAXEHHAA 8 CMm-Mm ‘(CHmencm').

3.10 npoBoAHNK MNK NpoEOARWNMK MaTepnan (conduclor or conductive matenal). O6vexT nnu
mMarepnan, obecneunsaouuin QOCTATONHO BLICOKYIO NPOBOAUMOCTL, NPH KOTOPOH PAIHOCTL NOTEHLKUANOS

MeXAay NOGLIMK 80 HACTAMKM NPAKTUMBCKA HBIHAYNMDBI.
NpunmMmeuwaxue - YHacro npoesoaHNMKOM HALIBAIOT OBBLEKT KN MATEPHAN, NMAIOWKUA CONPOTHENEHNE RHXEO
onpeneNnsHHOro YPOBHA, YCTANOBNEHHOIO 8 CTaNA3PTAX ANA PIINUMHLIX NPHUKNAQHBIX 330a\.

3.11 paccemsarownn marepnan (dissipative matenal); Marepuan, xotopuin obecneunsaer
BOIMOXHOCTE NEPEMELWEHNA 33PRAA HA NOBBPXHOCTL WU/HMNK qepe3 ero o6wem 33 BpemA. KOTOpOoe
CyWeCTBEHHO MEHDLLLE BPEMEHW B0 IAPAXEHHA H BPBMEHH, NPUBOAALLEro K NPO6NeMaM, CBRIAHHBIM CO
CTATHHECKUM INBKTPHUHECTBOM.

9 v
Npnmevwanue - Hawe Boero ITo Marepnan, nmeoumn conporvanese or 10 go 10 Om. Paznnunbie
CTanQapT MOTYT YCTANaBNAUBATL PAINHYNBLIO INANEHNA CONPOTUBNEHUR.

3.12 3a3emnenne (earthing): INEKTPHYECKOS COBANNEBHHE (B TOM YMCNE NEPEMNKON) NPOBOAHMKA K
obwen WuHe 333eMNEeHN] HNH K J338MNUTENIO, FAPAHTUPYIOLIeE, NTO NOTEHUKAN NPOBOANMKA U NOTEHUKaN
J6MNH OQNHAKOBY.

3.13 aJnexrpocratnvecxkmn papra ICP (electrostatic discharge ESD). Mepenoc 3apsna
HENOCPEACTBEHHBIM CONPUKOCHOBEHUBM MNKU NPOGOEM NPA PA3HOCTH NOTEHUMANOB MEXAYy O6LeXKTOM H
OXPYX3I0WEeH 8ro CPEAOH NPU HENOCPBACTBEHHOM CONPUKOCHOBEHHU AN NPY Npoboe.

3.14 rpynnsi BIpLIBOONA:HLIX CMecen (explosion groups): Cmecn ropounx ralos ¢ B803IQYXOM
NOAPAABNEHH HA rPYNNL BIPLIBOONACHOCTH |, LA, I1B n IIC, xapaKTepniyowmne nx B0CNNIMEBHRBMOCTL.

Npumevyanns

1 - Hawbonee «yBcTBUTEeMHA K BIPLIBY rpynna lIC.

2 - Merag knaccnpukaunu no (1] - [3).

3.15 orHeonacHoe rewectso (lammable substance). a3, xMAKOCTL, TBEPAOS BOWECTBO WNU KUX
cMmecn, CNOCOBMBIS K PaCNPOCTPAHEKNIO FOPBHHA NPYU AOCTATONHOM ANK 3AXUFAHNA BOINBNCTBNK HCTONHNKA
3AXUFAHHA.

3.16 ncporosoe HanpaxeHwne (hazard threshold voltage): MUHUMANLHOE HANPRXEHUE 3APREHHOR
@MKOCTH, NPH XOTOPOM MOXET HACTYNUTL NPORBNEHHE ONACHOCTH CTATUYBCKOrO INBKTPUIECTBA.

2
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3.17 B3pHIBOONACHLIO 30MLI (ha2ardous area). 30Ha, B KOTOPON NPMCYTCTBYET MNW CywlecTeyer
BEPORTHOCTL NPUCYTCTBHA OTHOONACHOrO BOWEBCTBA B TAKUX KONUHECTBAX, NPU KOTOPLIX TPEGYIOTCA mMepw
NPeAyNPeNAaeHNR 3ANNIAHANA,

NpuMeyanne- OnpanencHtf BIPHIBOONACHLIX 30K Npuseaere 8 FOCT IEC 60079-10-1 n 8 FOCT IEC 60079-
10-2.

3.18 naonAaunOHKHLIN maTepuan (insulator): Matepmuan ¢ ONeMb HHIKOH NOABMXHOCTLIO 3apAAA, NP
KOTOPOH 3apKRA Ha NOBEPXHOCTU COXPAHRBTCA ANUTENLHOO BPEMA.

Nprnmeyanwune - ConpUkoCHOBEONNE MIONATOPA C YCTPOUCTEOM 3I330MNEHHA He obecneunsaer yrewxy
3apana.

3.19 MHHMMANbLHAR IHEPrMA 3axurauns MI3 (minimum ignition energy MIE). Hanmenbwee npu
yCTaHOBNEOHHON M@TOANKE KONWHECTBO IHEPIUN NPHU NCKPOBOM PAIPAAB BMKOCTH, CNOCOBHOM 3axedb CMech
ONPEABNOHHOID OrMEONACHOro MATePHANA C BOIAYXOM HNN KNCNOPOAOM.

3.20 penaxcaums 3apraa (relaxation of charge): YTeuxa nnn HeNTPANK3auM| IapARAA Yeped TBePALIN,
XUAKNA NNK r33006paIHbIN MATEPKHAN, NPHBOARLLAA K CHUXBHNIO IHBPIMK M NOBEPXHOCTHON NNOTHOCTK

3apfrna.
N pwymMeyanne - oreHunan NOBEPXHOCTM TAKXE CHHXIOTCA.

3.21 NnoBEPXHOCTHAA NNOTHOCTL 33PAAA T Kn/m® (Surface charge density): Ceoboanbin 3apARA Ha

8ANMMLY NNOWAAH TBEPAOH NOBEPXHOCTU HNN NOBE PXHOCTH XXKUAKOCTH.

3.22 nosepxHoCTHO® yaenbHoe conpovuBnenme f}. Om (surface resistivity): Conpotusnerne
MeXAY NPOTHBONONOXHBIMK CTOPOHAMKM KBAAPATA HA NOBEPXHOCTN MATEPHANA.

3.23 TpnboanexTpnueckoe 3apaxenme (triboelectric charging). [pouyecc INEXTPUHBCKOro
3apAXEHUA. NPH KOTOPOM 3aPRA FE@HEePVPYETCA NPYU KOHTAKTE W NOCNBAYIOWEM Pa3neneHnn AsyxX
NOBOPXHOCTEON, KOTOPHIE MOryT ObiTh TBEPALIMK, MWOKAMW WNKU NOBEPXHOCTAMHU HACTUL, NBPEHOCHMBIX
NOTOKOM raaa.

3.24 o6vemHan NNOTHOCTL 33PRAOB @y Knim® (VO'ume charge density).

Ceoboanbift 3apRA HA eanHNLy 0OBeMa TBEPAOK. XKAKOH NNK r33006pa3Inon Padb.

3.25 o6vemHOB yaenbHoe conporuanenne .0m'm (volume resisltivity):

CONPOTHBNOHNE MEXAY NPOTUBONONONXHLIMA KBAAPATHBIMKU CTOPOHAMKU MaTepnana 8 Gopme kyba ¢
obvemom 1 M.

4 OCHOBbI CTaTH4ECKOrO INEeKTPUIecTsa

4.1 O6wne NONOXEHNA

B8 OCHOBHOM INBKTLOCTATUNBCKNE IAPAABI HA MaTeprane. ninenun nnn obrexre - ato peaynurar:

- NPUKOCHOBOHHA N TPOMKA.

- NEPBKHOCS 3apRAA;

- INBXTPOCTATUHOCKON NHAYKUNH,

- NONAPHUIAUMK;

- NPORBNEHUR doToadPdexTa;

- NPORBNEHUA NHPOINBKTPHUIBCKOro IpexTa;

- NPOKBNEHNA NLEIOINSKTPUHBCKOro IPPEKTa;

- NOHK3AUMN K ARCOPOUNMNM NOHOB:;

- INBKTPOXNMUYBCKHX NPOUBCCOB.

OaHaxo, NBPANYHLIM WUCTOMHUKOM INEKXTPOCTATUYBCKOIO IAPRAA ABNKETCA TPMOBOINBKTPUYECKAR
3apaxexne. Ecnu ABe NEPBOHANANBHO HE3APAMEHHLIX NOBEPXHOCTH NPUBECTH B CONPHKOCHOBOHNE.
NPOMIORABT NEPEHOC IaPANA. OOINHO, ITO NponcxoanT Ha obuien paanensowen ux rpanuye. Ecnu ras
COABPXUT B3BOWEHHEE TEEPALIe WM XKAKME NACTUULI, KOTOPLIE CTAHOBATCA IAPANEHHLIMW NPKU
CONPUKOCHOBEHMN W NOCNBAYIOWEM OTABNBHMK. TO MOXET NOKAIATLCA., NTO INEKTPOCTATHNECKH (Al
3apaxen. Mpu pazgeneHun xaxNan NOBEPXHOCTL YHOCHT 33PAAN OAWHAKOBLIE NO BENUNVNE W
NPOTMBONONOXHLIE NO 3HaKy. MNPoBOAALIME MNK PACCenBAWME OBGBEKTLI MOTYT CTaTh IAPANMEOHHBIMK
NOCPEACTBOM KHAYKUMKM NOA BOIAGHCTBMOM INEKTPUUECKXOrO NONA APYMX IPANOHHBLIX OO0vexTos wnwn
NPOBOAHMKOB € BLICOKMM NOTOHUMANOM. OGO O6BLEKT MOXET CTaThb JIIPANEOHHBIM. 6CNAN H3 HeM
AKKYMYNHUPYIOTCA 3aPRXEOHHBIO HACTHULI HNH MONBKYND.

Ouenb B8axMO MMETL Npeactasnenre o6 atux AsneHunax. 4Tobwm obecneunsars maanexawee
BLINONHENNE NPOLBAYP NPOBEPKA H OAHOIHAYHYIO MKTEPNPATALKIO NONYNIEMbIX A3AHHBIX. TO TAKKE BAKHO
AN 8uibopa aNexTpoaos. 3aWNTLI NPUOOPOB ANR HIMEPEHNUA TOK3 OT HANANLHOTO EMKOCTHOrO CKauKka n

3
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BNAMANUA BPOMBHN WX WHEPUMKM HA PEIyNLTATH HIMEPOHHA. VIHEPUMOMHOCTL WIMEPOHMM AOMXHA
COOTBOTCTROBATL TPEGOBAHNAM K NONYNAIOMBIM AAHHBIM. 16 TANbHBIE KOMMENTAPHN BXNIONEHLI B ONHCAHUA
OTABNLHBLIX METOQOB UCNLITAHNNA.

4.2 KOHTaKTHAA INOKTPUIAUNA

KOHTaKTHAR INEKTPMIAUUA MOXET NPOMCXOAUTL NPU BIAUMOABNCTBHM ABYX TBOPABIX MATEPMANOSs,
ABYX XMAKOCTOM UNK TBEPAOrO MATEPHANAE K XHAKOCTH. HUCTHIO radbl HE MOMYT J3PAXATL MATEPHAND! TAKNUM
nytem. ECNun ra3 coqepxuT T8epaAtie HaCTUUbLI MNAN KANNU XHAXOCTU BO BIBEWBHHOM COCTORHHW. TO OMH
MOMYT 3aPRXATHCR W TAKON A3 MOXET HECTH 3TH 3APAKEOHHBIE HACTUUDI.

Ecnn paanuuaowgmeca mexqy cobon TBEpPABIe MATepVant NEPBOHANANBHO HE 3JAPANEHH W
HaxXO0ARTCA NOA NOTEHLUMANOM 38MNK, TO NPH CONPHKOTHOBEHNA MEXAY HUMK NPOHCXOANT NEPEAANA I3PAAA
OT OAHOrD MATePMana k Apyromy. Koraa oHn pasnenfioTes. c8060AHBIN NONOXHTENLHLIN 3APAA = OCTABTCA
M3 OAHOW NOBBPXHOCTN, 3 CBOOOAHLIN OTPUUATENLHLIN IAPAA HA APYFOH NOBEPXHOCTH. KONUYECTBOHHO
33pRA  BOIPACTAGT € PaAIMEPOM NNOWIAAN CONPUKOCHOBEHMA W BOIABUCTBYIOLISNO AABNOHHUA.
[loNONMUTENBLMCE TPEHNE TAKXe YBENUYMBAGT NNOWAAL KOHTAKTHOINO B3aNMOQBNCTBHA.

CpaBHUTONbHOE KONWNECTBO M  NONAPHOCTL 3JAPRAOB. NONYNABMbIX MATEPHANAMH, MOXHO
NPEACTARNATL CANUCKAMK, BLIPANAVLINMK  TPHEOINBKTPHIGCIME pRabi. OXUAABTCA. 4TO MaTtepuan
33PRANTCA NONOXMNTENBHO NPK BIIWMOABHCTBUN C MATEPHANOM, PACNONONKEHHBIM B TAKOM PAAY HHXE 6O,
M OTPHUATEONLMO NPH BIAUMOABHUCTANN C MATOPHANOM. PACNONOXEHHLIM Bl 6ro. HYyXHO OTMETUTL. HTO
NONOXeHNe MaTepnana 8 TpnboINexTpuuecxom pRAy He AOCTATONHO ONPEABNEHHOe, 33aBWCALEee OT
ycnosum ncnuitanns. K ToMy xe, Asa 06pa3ua ua 0AHOro U TOro Xe MaTepnana Npu TPEHUn APYT C APYrom
MOryT ROBONBHO CHNBLHO 3APANKATLLA.

MNpumepw TPHBOINEXTPUUBCIKVX PRAOB NPBACTABNEHN B8 Tabnnye 1.

83 CONPMKACAOWMXCA NPOAMETA BIAUMHO 33PRAXAIOTCA IAPAAAMU NPOTUBONONOXKHLIX IHAKOB, W
mMexQay HuMK 0b6paayetca anexTpuueckoe none. Npu nocneaywem ux palnenesnn NPeoaoNesasTCR Cuna
MX B33UMHOIO NPUTRXEHNA N NHHBMNHO C YBENMNENNEM PACCTOAMHA MEXQY HHMH BOIP3CT3OT PAIHOCTDL
NOTeHUNANO0B. flpn ITOM NPOMCXOAMT YTOuXd JI3PRA0B uepes Mmobwe ocrawmneca yvacT
CONPUKOCHOBBHNA PAARBNABMLIX MATEPHANO0S. Y NPOBOAHMKOB POKOMOMMAUVA 3apRA08 aKTUYECKH
NONHANA MK HA OAHOM MATEPHANEe NOCNE PAINBNBMUA 3APANOB K6 OCTABTCA. Ecnn oann nnu ob6a marepnana
ABNAIOTCA HENPOBOASWINMK, NONHAA PEKOMOMHAUKMA 33PAAOB HE MOXET MMEThL MECTA, W OTABNKIWNAECH
MaTepPNaNI COXPAHANT YacTh CBO06ro 3apsaa. Mpu ITOM. He CMOTPA HA TO, NTO COXPAHABTCA TONLKO
HEOONBWAA HACTL NEPBOHAYANBHONO KONUUECTBA PAARGNAGMLIX 3APRAO0B. T. K. PACCTOAHNE MEXAY HHUMH
NPH CONPUKOCHOBEHNUN NOBBPXHOCTON, BbINO YPBIBLINANHO MAND. NOTEHUNAN NOCNE NX PAINBNEHNA MOXET
AOCTHNL MHOMUX KMNOBONBLT. PeanbHbe NOBEPXHOCTH OBbiuMO rpybnt 1 Ux 23pAA yBONUWMBABTCR, 6CNH
NNOWAanL KOHTAKTa BO3PAcTaeT NOA BOINBMCTBMEM QNABNGHMA WNK Tpewna. Cneayer 3ameTuTs. NTO
PEANEHAN NNOWANL CONPUKOCHOBEHMA MAYTEPUANOB CyLECTBOHHO OTNHYABTCR OT NNOWaaAn WX
HOMUHANBHONO KOKTAKTA. OHN MOMYT OTNHMYATLCA HA NOPKAOK uNn 6onee.

KOMTaKTHAR JNEKTPNIAUMA XHAKOCTOM ~ TaKOW WO CNOXHLIA NPOUSCC. HO J3BNCAWNMA ewe OT
NPUCYTCTBHA MOHCA W (B8 MEHBLUIGH CTENONN) 3APAMEHHBIX MHKPOCKONUYECKUX NaCTHY.

Tabnuuyua 1 - Mpumep TpnboanexTpuuecmx pRAOs
O6vexr _ 3apsa

Mex kponuka NoNoXHUTeNLHBIN

Crexno

Henoseweckne BONOCH!

Nonnamna (HeHNOH)

Wepcre

Mex

Wenx

AnomMuHnm

Bymara

Xnonox

Crane

fepeso

Pe3nna OrpruartensHbin

ALOTATHLIN MCXYCCTBEOHHBIK WO NK

Nonnatunen (PE) n nonunponnunen (PP)

Nonuterpaatuner (PET)

Buunnnacr (PVC)

NonnypeTan

Nonuterpadtopatunex (PTFE)
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ECNn noHb (MNH HACTUULI) OAQHON NONAPHOCTN AGCOPONPOBAHLI NOBBPXHOCTLIO, TO K HUM NPUTAHYTCA
MOHBI NPOTHBONONOMHOM NONAPHOCTH,. KOTOPLIe O6Pa3YInT ANPPYIHOHHBIN IAPANKEHHBIH CNON B XMAKOCTW.
NPUMBIKAIOWNHH K NOBEPXHOCTH. ECNN XNAKOCTL 3aTOM NEPEMECTUTCA OTHOCUTENLHO NOBBPXHOCTH, TO OHA
YHECOT YaCTb ITOro ANMDPYIHOHHOTO CNOR, TeM caMbim obecneunsan pazneneHrne NONOXNTENBHLIX W
oTPULATeNbHLIX 3apRA0B. Kak M 8 CNyuae TeepAbix HACTHU. BLICOKOE HANPAXEHHe obpalyerca B8
peaynstate paboTw. 3aTPaueHHON HA PaAINeNeHMe 33PAR0B. OCM  MUAKOCTL  KAAOCTATONHO
ANSKTPONPOBOAHA, NTOON NPBAOTBPATHTL WX B3AUMHYI0 HONTPANK3AUWMIO. TaxkMe NpoUuecCH MoryT
NPOTEeKATL HA FPAHMLLAX TBEPAAR DAIANMMAKOCTE ¥ MUAKOCTBIKWAKOCTb.

4.3 3apaxenne nHAyKUHeH

3nexTpuuecxoe NONE CywecrsyeT BOKPYT MoOOro 3apaXeHHoro obuvexra. Mposoannk nNwn
PacCcenBaOWNH MATEPNAN (HOISPFXOHNLIL 06BEKM 2), BBBREHHBIA B NONE 38PAXENNO20 O0OBEKMS 1.
M3IMEHNABT HAHANbHYI0 KOHDHUIYPAUWMIO 6f0 INeXTPOCTATUHECKOro NONA. W B TO Xe Camoe BPEMA noA
BNUANMEM 670 BOIAGHCTBUA B HEM NPOMCXOAUT Nepepacnpenenexne 3apRaos (pucywox 1a). Ecnwn
HEIAPANOHHLIN ODBLEXT W3ONHPOBAH OT 3eMNNU. TO OK NPHOOPETET INEXTPOCTATHHECKUA NOTEHUWAN,
3aBUCAIMIA OT 60 NONOXEHHA B NONE 3APAXOHHOro Tena wn obecneunsarownin BOIMOXHOCTL
BO3IHHKHOBOHHA PAIPRAA HA 3BMNIO.

Npu nocneayowemM PaTKOBPEMEHHOM COBANHEHUN C 3eMNen NOTeHunan obrexta 2 CHUXAeTCA A0
HYNA W H3A HeM OCTaeTCA HOeYPaBHOBOWGWHHIA 3apRa  (pucyHok 16). Koraa soanencreyowee
INBKTPOCTATHNOCKOE NONEG YCTPAHABTCA. C80DOAMLIA 3apAA OCTaeTCA (pucyHoxk 18). Ecnu obwexr 2
M30NUPOBAH, @ BOANGHCTBYIOLIGE NONE YCTPAMBHO. TO C HEr0 MOXOT NPOMIONTH PaIpaAa. CuMTanT, uTo
NPoBoAs WA O6BLEKT 3APRANNCA NO MKAYXUWW. PA3PRA ¢ TaKOro 06HeKTa MOXET NPeACTABMATL ONACHOCTY,
HaNPHMEP, NPN ABHKBHMAX HBNOBOKA B NONE JAPAXEOHHLIX MATEPHANOB.

1 2 1 2
R N A N A
f} (c 7 £ .3 (:-/\_\l -

e

1a) - C6nnxenve 16) - Kpamxoepemennoe 18) -~ Yananewme
3aPAKOHHOrO O6BEKTa (1) ¢  COBANHOHNE HBIAPANEOHHOTO COBANHBHNHA C I8MNBN. N 33TeM
HBIAPANOHHBIM 06 BOKTOM obvexra (2)c aemnen. nepeaoro 06vexTa: NPOBOAHKK
(2) He3apaxeHHbin 06GHLEKT 3aPANABTCA,  OCTABTCR IPAMOHHLIM (8 ITOM

HO NPMOGpPeTaeT NOTEHUNAN IEMNKN.  NPHUMEPE OTPHLATONLHO)
PUCyHOK 1 — 33pAXeHNne NO NHAYXUHNN

4.4 Neponava 3apana NPoBOANMOCTLIO

BcAkni pa3, KOraa 33pstx@HHbIA OBBEXT BCTYNAeT B KOKTAKT C APYyruM O6BLEKTOM (PHCYHOK 2), MX
3apRAN NEPEPACNPEABNAINTCA B TAKOW CTONGHW. B KOTOPOH NO3IBONRGT WX NPOBOAMMOCTL H BMKOCTL. JTO
NOTEHUMANLHBIN HCTONMHHK 3NBXTPOCTATUHACKOrO 3apAXeHUA. Tak. HANPUMep, 3J3PAXAIOTCA TBEPALIe
06BOXTL!, HA XOTOPLIX OCAXAAITCA 3apANEHHLIE Bpbiarn, TymMan unn Nuine. NoaobHan nepenava 3apraos
MOXEBT TAIoKe NPONCXOANTL, KOFAa O6GHLEXT HAXOAUTCA B KOHH3INPOBANHOM NOTOKE ra3a.

1 2 1 2
¥ =+
Q + 4} + 4+
+ +
Jb Jb

2a) 3apaxeHHbIn 06bLexT 26) PainensHne 3apaxeHHbix obnexTos
CONPUKACABTCA C HOIAPAXEHHLIM 06 HLEXTOM.

(PONOMUTONLHLIN 3aPAA NEPEAIBTCR HA
HOIAPAXOHHLIN 06LexT).

Pucymox 2 - Nepenava 3apRaa NPOBOANMOCTLIO, KOrAa O6beKTH! 1 M 2 ABNRKIOTCA NPOBOAHNKAMM
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4.5 Coxpanonne 3apana

Nocne pazneneHnA 1 3APAXEHWA MATEPNANOBs INEXTPOCTATHHECXMEe apAAb OGLICTPO BIAMMNMO
HENTPANNIYIOTCA UNN HBNOCPBACTBEHKO, HNKH HEPE3 38MNI0, 6CNKU ANA ITOFO M@ BOIHWMKHET NPENATCTBUN.
Ecnn 3apRA HaAaxXOANTCA HA HeNposoaAsweEM OOLEKTe. TO OH COXPAHABTCN W3-33 3NBKTPHNECKOro
CONPOTHBNEHHA MaTepnana. HTobw 3apRA COXPAMANCA WA NPOBOAHMKS, NPOBOAMMK AONXKEH OwiTh
MIONUPOBAH OT APYIMX NPOBOAHNKOB N IGMAN.

Hucrie raam. NOAO6MLI® B803AayXy, B 6CTSCTBEHHbLIX YCNOBHAX NABNAITCA HENPOBOAALIMMH, W
BIBOLIGHHLI@ HACTVUL WNKM KaNNK B 06NaKax NbiNK, B TYMaHe WUNKW B PACNBINEHHBIX CUCTOMAX MOryT
COXPAHATL CBOM 3aPAALI OYEHb QAONTO, HE3ABUCUMO OT INBXTPONPOBOAHOCTH CAMMUX HACTUL,.

CKOPOCTL YTeueK 3apRAA 33BUCHT OT INEKTPUHECKOrO CONPOTUBNEHMA OOGHLEKTOB B8 CWCTEME M
6MKOCTeN NPOBOAHMKOB. JTOT NPOUBCC MIBECTOH KAK PONAKCAUMA. CONPOTUBNOHNE, YABNLHO8 ODLEMHOe
CONPOTHBNEHHE, YAGNLHAR OOGLEMHAA 3IANEKTPONPOBOAHOCTL MNN 3IHANEHMA CKOPOCTU yTeuKn 33pRAa,
xotopans TpebyercA ANA peWeHUA 3INeXTPOCTATHHECKOW NPOONeMBI. 33aBACAT B OCHOBHOM OT
PaCcCCMaTPUBIBMON CUCTOMDI.

BOo MHOMX NPONIBOACTBOHHLIX NPOUBCCAX HACTO NPOUCXOANT HENPEPHIBHOE [BHEPHPOBAHNE
INOKTPOCTATUHOCKOIO 3aPAAA. KOTOPLIN HAKANNMBABTCA HA MIONATOPE NNH MIONHPOBAHHOM NPOBOAHNKE,
HANPUMEP KOTAA NOTOK JAPAKEHHGI MNAKOCTH NNAKW NOPOWKAE NOCTYNABT B NIONUPOBANHYIO METANNNHECKYIO
@MKOCTb, WK KOTQA YeNOBEK LABT NO HIONHPYIOLWEMY HANONBHOMY NOKPLITUIO. B aTOM cnyvae notexuwnan
H3 M30NMPOBAHHOM NPOBOAHMKE — PE3IYNLTAT 6anamca mexay NOCTYNAWMM I3PRAOM U CKOPOCTLIO €0
YyTOUKH. JXBHBANGMTHLIN JINEKTPUHBCKAA KOHTYP NOKAIAH Ha pucywke 3. [loTewuman nNpOBOAHKKA
BHINHCNRIOT NO POopmyne:

V=Vo-eRC+I~R~(l-eR'C) (1)

a8 V() _ Ha4anNbHLI NOTeHUNAN:

R - conpotnanexne 3alemnenna, Om:
! - BPEMA OT HAYANA 3APANBHUA, C;
C - eMKOCTh NPOBOAHKNKA, .

MakcumanbHbIn NOTeHLKNAN NOCTUFABTCA, KOrQa t>>RC.n BbIPAMABTCA KAK:
Vmax =1-R (2

v

PUCYHOK 3 = JKBMBANGHTHAA INGKTPUHOCKAA LUEND IAPAXEHHA NPOBOAHKKA

Yro6t! YCTAHOBUTL 3HAYEHWE 33aPARAA, KOTOPLIN MOXET HAKONUTLCA. MOMMO W3IMEPHTL E@MKOCTL
H3ONHPOBAHHOrO O6LEKTa M CONPOTUBNEHME 333EMNEHWMA MAN TOMN yTeuxH 3aPAAA. JTO HEBOIMONNO
CABNATL ANA BIBEWEHHON B BO3AYXE NLUTM KAK TYMANA.

B Mactoawem CTauQapre NPUHATO AONYWIEHWE. NTO CONPOTHANEHME WM CKOPOCTL PENaKCaunmn
33pANA MIONAUMOHHOTO MATEPHANA BENVYMHA NOCTORHHAR. JTO He BCETAa TaK. 3HAYEHWE CONPOTUBNEHNA
ANR ONPEReNEHHON PAIHOCTN NOTEHUMANOB MOXET MEHATLCA B 3ABUCUMOCTH OT BPEMEHH W, TONHO TaK Xe
CKOPOCTL YTOWKW 33aPROOE, MOXET ObiTb (DYHKUMER 3NeKTPUHECKOTO HANPRXEMWA (MNu 3apana). It
IODEKTLI MOTYT TAKE 33BUCOTL OT TEMNEPATYPH K OKPYMAIOLLON BAAKHOCTH.

4.6 Bnuanne BNaXHOCTH BOIAYXA

4.5.1 O6wmre NONOXEHUA

Matepuans! 8 TOM MNKN MHOA CTeNeHn aGoopbupylOT W3 BO3AYXa BOAY. H B CNYHae M3ONATOPOB ITO
MOXOT 3HIUMTENLHO YBENWYMBATL CKOPOCTL YTEuKkM 3apAnos. Boaa. aGcopbuposanHan NOBEPXHOCTLIO
MaTepHanos, ABNKBTCA OCHOBHOW COCTABNAIOWEN NOBEPXHOCTHON NPOBOANMOCTH, KOTOPAA OTNKYARTCA OT

6
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ux obvemHon NPOBOANMMOCTH. flaHHbin 3IPPDEKT, XOPOWO HAOGNIAABMBIN, HO BCO 6WE NNOXO NOHATHLIA,
COCTOMT B8 TOM, WTO NPOBOANMOCTL YBENWSUBABTCR C KONMuecTaom abcopbuposanHon BOABI. TO €CT
NPaKTUHECKHW NPOBOAWMOCTL BO3PACTA®T C YBBNWUYOHUBM OTHOCUTONLMON BNAXMCITH.  3ddexr
HabniQaeTcA Qaxe NPU OTHOCHTENBLHO HN3KOM BNAXHOCTH (RH < 20 %). KOrQa 80A3 MOXET TONLKO
NPUCYTCTBOBATL B MONBKYNAPHOW (POPME, M HMKAKOW CBODOAMOM BOABI B BHAEG CNOA XHUAKOCTH He
cywecrayer.

4.6.2 PermcTpaunn BNAXHOCTH

Npn NPOBEAGHHN M3IMEPEHWA B PEANBHLIX YCNOBUAX HACTO HEBOIMOXHO BNHATL HA BNANXMOCTD.
Nocxoneky pPe3yNbTaThl WIMEPEHMA 3ABWUCAT OT BNAXHOCTH, TO BAXKO CAGNATL 33aNUCb YCNOBUA
OKPYXAWen Cpeabl BO BPEMA MIMEDEHHA.

4.7 AnexTpOCTATUNOCKHE PAIPRAL

4.7.1 O6wne nonoxeHra

Paiprab CTaTMUECKOND INBKTPUNECTBA BOIMMKAIOT, KOfQA B ra30BOK cCpeae. HanpuMep. B BO3AyXe,
06pa3yroTcA NEPEHANPAXEHHA UNKW KOrAA HANPAXBHHOCTL NONA NPEBLILWABT 6f0 INBKTPHUECKYIO NPONHOCTL.
B yCnosmAax HOPMANbLHOM ATMOCHEPH! INBKTPHHBCKAN NPONHOCTL ANA NNOCKMX NOBBPXHOCTON WNK
nosepxHocTen ¢ paanycom 10 MM nnu 6onee coctasnset npubnnantensko 3 MB/m (30 xBicm).

AnexTpocTaTUuecKne PaIPRAbI YPEIBHINANHO PAIHOOGPAIHLY M JABUCAT OT CUCTEMbI, B KOTOPOM OHKN
BOIHNKAIOT. HEXOTOPLI® THNK PAIPRAOB MOrYT BuITh KNACCUPUUWPOBAHLI B COOTBETCTBHN C 4.7.2 -~ 4.7.6,
XOTA QAHHLI® ONUCAHUA HO ABNANTCA HCHEPNBIBAIOWNUMK U AGCONTHO ONPEABNEBHHEIMM.

4.7.2 Ucxposbie paIpRabl

Vickposon pa3pRa = INKTPHNECKWA Pa3pan Mexqay ABYMA NPOSOAHWKAMW C  ONPeABNEBHKON
PAIHOCTLIO NOTBHUMANOB. BNA HETO XaPAXTOPOH YOTKMI APKO CBOTALIMHCA KAHAN C BLICOKOW NNOTHOCTLIO
TOoKa. a3 NONHOCTHI0 MOHMINPOBAK NO BCOW ANWUKE Kawana. PajlpAa Pe3xui U MOXET CONPOBOXAATLCA
HOTKO CNBLIWWMBIM LWBNYKOM (OQMHOUHBIM PO3KUM 3BYKOBBIM MMNYNLCOM). TUNHYHBIA NPUMEP - Palpnaq
MeXAy NANLUEM 4eNoBexa n 6onNbwnM MeTannnuecxum 06LEKTOM.

Pa3koCTL NOTEHUMANOB MEXAY NPOBOAHNMKAMW, NIPH KOTOPOH NPOUCXOAXT PA3PRA, 3ABUCHT OT HX
DOPMBI N PACCTOAHNA MEBXAY HUMHN.

ToK. NPOTEKaALLMA B UCKPOBOM KAHANG, OrPaHIYEH TONBKO HMNBAAHCOM BHELUKEH L8N, K B PalIpaae
NPOTEK38T NONTH BECH JAPAA. MMEIOLIMACA HA INBKTPOAAX nepen Pa3prAOM. M0aTomy B GONLLUMKCTRE
CNy4aes Npu MCKPOBOM PAIPKRAE PACXOAYETCA NPAKTHMECKU BCR IHOPrMA, WMEIOWANCA Nepea Pa3pRAOM.
3aTpauBHHYIO IHEPI MO BHINUCARIDT NO QOPMYNe:

2
i | ~p2_10
W=sQV=xCVe=_2_ (3)
79V =5 2V
rae Q - 3apsa xoHaeHcatopa, Kn:
V - pa3MocTh NOTEHLKaNOoe. B;
C — eMKOCTb OTHOCHTENLHO 38MNNK, O,

AT0 MAKCMMANBHOE 3JHAHEGHHE 3ATPAYBHHON Aneprvn. boe CONPOTHBNEHNe B8 PAIPRAHOM UENK
CHHXAOT IHEPIMIC MCKPH U YBENWNWBAET €6 NPOQOMIKUTENBLHOCTL. THNUYHBLIO 3HANEHHA INEKTPUNEBCKON
eMKOCTH pRAa 06veKToB NpeacTasnent 8 Tabnuue 2.

Tabnunya 2 = TUNUuKbIe IHANBHUA INBXTPUNECXON OMKOCTH

O6vext _ EmxocTs 10 ®

OueHb MaNLIe MeTANNWYOCKNE OOBeKTH (BUHT, rBo3ab) 1-10

Manoie METaNNNYECKHe 06beKTH (COBOX, HAKOHEUHNK 10 - 20
WNaKra)

Maneie emxocTn (8eapo. 50-NTPoBLIN 604OHOK) 10 - 100

CpeanepamepHbie 8mkocTu (01 250 po S00 n) 50 - 300

Teno wenosexa 100 - 300

OcHoBHOE NPON3IBOACTBEHHOB 060pyAOBaANNS (POAKTOPK), 100 - 1000
NPUMBIKANLEE K 3336MNEBHNBIM KOHCTPYKLUNAM

AsTomMobunn 800 - 1200
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4.7.3 KopOoHHbIe paspaabl

JTOT TUN PaAIPAAOB CBRIAM C NPOBOANKKAMK, C OCTPUAMKN UNKH OCTPLIMK KPAAMKN. KOPOHHLI® Pa3prAbI
MOMYT BOIHHKATH, KOrAa TAKOW NPOBOAHWUK 3238MNEH Y NPUONMXABTCA K HAINBXKTPHUIOBAHHOMY 06BLEKTY MNHK,
anbTePHATHBHO. 6CNWU NPOBOAHHK HAXOAUTCA NOA BLICOKUM HANPANEHWeM. Pa3psas  BOIHMKANOT
BCNEACTBHE TOrO, NHTO NOKANBHOE INBKTPUNECKOE NONe Y OCTPON NOBEPXHOCTH OY8Hb BBNUKO W
06ecneunaaeT BOIHNKHOBEHHE NEPOHANPAXEHUA (NPesbiwaeT 3 MB/M) Tak kak nepexHanpaxenne GuCTpo
YMEHLWAOTCA NO MEPE YAANBHNA OT NOBBPXHOCTH NPOBOAHNKA, OBNACTS MOMNIAUNA HE PACNPOCTPIHABTCA
DANBLIE FPANNLUBI NBPBHANPAXEHNA. KOPOHHIIM PAPRA MOXET ObiTh HANPABNEH K IAPANEHHOMY OOGbLEKTY
MNWA. B CNYNAE BHICOKONO NOTOHUNANSHOMD NPOBOAHKKE, B OKDYXAOWES NPOCTPAHCTRO.

KopoHuHbie palpaabl TPYAHO YBKAETL, HO NPU NPUINYLIEHHOM OCBBLUIEHNA CBENEHNE MOXHO IAMETHTL
C HEKOTOPOrO PACCTORHNA. BHE ITON MOMMIMPOBAHMON OBNACT MOHBE MOMYT NBPEMBLWATLCA HA Bonswne
PACCTORHNA N HX ABUWXEOHNE IABHCHT OT HANPABNEGHHA NONSA.

None 3apAXeHHON NOBEPXHOCTY, BLIILIBAIOLEE KOPOHHBLIE PAIPRALI HA CMEXHBLIX 3338MNEOMHLIX
OCTPUAX NPUTATNBABT MOHBI NPOTHBONONONXHOM NONAPHOCTH H3 NOXNA KOPOHB K. CNEAOBATENLHO, 3apKA
NOBEPXHOCTU MOXET CHUXATLCA. JTOT npouecc GyaeT NPOAOIXATLCA RO TexX NOP, NOK3 HANPRXEHHOCTL
NONA Yy OCTPHMA HO CHUINTCR HWUXE NOPOra KOPOHMPOBAHWA. puU ITOM NONHAA HENTPANUIAUNA He
NPONCXCANT.

B xOpOMKOM PaA3PRAS NOBBPXHOCTL WNKU OBBLEKT TAIKE MONET 3APANMATLCA. ITOT IPDEKT MOXeT
KCNONBL3OBATLER  NPEAKAMEPEHHO WMNW  CNYHAWHO CTaTh NPHYMHON ONACHOCTH, HAaNPUMep. Koraa
MIONNPOBANHAN METANNHYECKAA ABTAND 3APRANTCA QO BHICOKOrO NOTEHUHANA.

4.7.4 Kncresnie papras

AT paIpRabl MOMYT BOJHMKATL. KOFAA 3338MNEHHLIE NPOBOAHUKKA NPHUONHXANTCR K 3APRKEHHOMY
H3IONAUMOHHOMY MATEPHANY (HANPHUMBP, MEXAY NANLUEM NeNOBEKA W NNACTMACCOBOM NOBEPXHOCTLIO MK
MEXAY METANNUNECKON 3Arpy3ONHON TPYBOn N NOBEPXHOCTLIO XNAKOCTH B pelepayape).

310 GLICTPO NPOTEXAIOWMNE KPATKOBPEMEHHBIE PA3PRALI, KOTOPHIEe NPU NOAXOAALLNX YCNOBHAX MOXMO
yBHABTL N YCNBLIWATL. B OTNUUKME OT NCXPOBLIX PAIPRAOB B HUX PACXOAYETCR TONBKO HEIHAYUTENLHAA HaCTb
33pANA, CBRIIHHOIO C CUCTEOMON, U PA3PRA HE NPHBOAHT 063 06veKTa K OAHOMY U TOMY X6 3HAYeHWNIO
NOTEeNYNANA (Hé NPUBOANT K BLIPABHMBANHIO NOTEHUNANOS ABYY OSHLEXT08).

4.7.5 NOBEPXHOCTHLIO KNCTOBLIO PAsSPAALI

Paannune mexay KMCTEBHIM Pa3PRAOM W NOBEPXHOCTHLIM KACT@BbLIM PAIPRAOM COCTONT B TOM, NTO
NEPBLIA NPONCXOANUT, FNABHBIM 0GPAIOM. B BOIAYWHOM PAIPAAHOM NPOMEXYTKE. 3 BTOPOH — HA rPAHMUE
pasnena a3, HaANPUMEP H3 NOBEPXHOCTH MATepHanad. [MpuunHa BTOPOro PaIPRAI. ABRNKOWErocA
NOBEPXHOCTHBLIM. COCTONT B TOM, NTO IHOPIETHHECKMM HCTONHHKOM CNYXWAT NONG, 3AKNIOHBHHOE. TNABHBLIM
06pa3om. B TOHKOM CNOE ANINBKTPUHECXOrO MATEPHANA, 3 He BHELIHES NONE, KK B NEPBOM cnyvae. AAnA
6rf0 BO3HUKHOBBHHA TPEObyeTCR HanpRXeHne NPOBGOR TOHKOrO CNOA. KOTOPOE IHANWTENBHO NPEBLILaeT
Hanpsoxerne NPOGOR COOTBETCTEYIOWOr0o BO3AYWHOrO NPOMEXYTKA. BOINMKHOBEHWA NOBEPXHOCTHBIX
KUCTEBLIX PAIPRAO3 MOXHO MIGEXATL. BCNH rAPAHTUPOBATL, HTO HANPKEHNE NPOBOA ANINBKTPHYECKOTO
CNoA meMbwe, vem 4 kB. Maxcumansvoe AONYCTUMO® IHANEHME HANPRAXEHWA NPOOOR yeenwynsaeTca ¢
YBENHSOHHEM TONLWMHB QUINBKTPUKA U B ONPEAGNBHHBIX NPAKTUNBCKUX CNYNARX AONYCTUMO8 HANPAXKEHHE
NPO6OR MOXeT GuThb GoNbe, YeMm 4 kB. Pa3pan MOXHO MHWUMHPOBATL MNK NPOBOARLIMM 0OLEKTOM,
NPHENIXIIOWHNMCR K NOBEPXHOCTU. MK NPoBoeM ananexTpuka. Ecnu none 8 ananexTpuxe, obycnosnexHoe
33PAROM HA 6r0 NOBEPXHOCTH, AOCTUrAAT NPOBUBHOIO IHAYEHUA ANK MATEPHANA ANINEKTPHKA, BOIHVKIAOT
CNOHTAMMbIN PAIPKRA U CONYTCTRYIOWNH NPOBOKH (NPOKON) NUCTA/NOKPLITUA. HaunHana ¢ 3Toro Npobos (wnu ¢
pPa3pRAa Ha npubnuxawwmuncA 06BeKT), BLICOKAA NAPANNBNBHAA NOBEPXMOCTL  ANINEKTPUKA
COCTaBNRAIOWAN INGKTPHUIGCXOFO NONR NPHBOAWT K BO3HUKHOBEHHIO PAA3 CHUNBHBIX NOBBPXHOCTHBIX
PA3PAROSB, 8 KOTOPLE: CTEXAAT GONLLIAA HACTL NOBEPXHOCTHOIO 3aPRAA.

BuranexTpuuecxn NUCT. NOBEPXHOCTM KOTOPOrD JAPAXEHL 3ANRDIMH NPOTUBONONOXMLIX IHAKOS,
NOAOBEeH KOHQBHCATOPY C NNOCKONAPANNGNLHLIMA NNACTUHAMH U C AHINBKTPUNBCKON NPOCNOHKON MEXAY
HHMH. CNeNO0BATeNBHO, IHEPIHI0. PEANKUIOBANHYI0 8 NOBEPXHOCTHBIX KUCT@BLIX PA3PRAAX. MOXHO Nerxo
OUEHUTL NO 33NACAHHON IHEPrMK. JKBUBANBHTHAR BMKOCTL C, AMINEKTPHNECKONO NKUCTA C NNOWAALI0 A,
ToNWMKOn d, abCONMOTHON NOCTORHHOW g = 8.854: 10%0m’ n omiocmTensHON ANINBKTPNYECXON
NPOMMUAEMOCTLIO £, YABPKHBAIOWAN NOBEPXHOCTHYIO NNOTHOCTL G, COCTABNAOT

Co = 4
c=Ep- ;;0 . 7 (4)
ANA 3apRAA Q M NNOTHOCTH 3aPRAA ©.

Nlpumep- d= 75 mxm. A =0,5 M2, 8y 2 2 W NNOTHOCTL INGXTPUHOCKOrO 3apAAA a = 107 Knim2,
3aNACEHHANA IHOPINA;
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4.7.6 Konnueckne paiprabl

JAT0T T™MN Pa3PROA BOIMOXEH, KOFQA, HANPUMEP, FPAHYNLI ¢ BHICOKMM YABNBHLIM CONPOTUBNEGHNEM
3arpyxailoTcA 8 BGyHiep. 3arpywaembié 33aPANEHHLIE HACTMUbi. Takwe KkaKk NNACTMACCOBLIE (PAHYNLI.
HaKanNAMBATCA M 3aNONHAIT o6rem Oynxepa. one 3TOro 3apana NPOABNRKET OTTANKMBAUWMNE CHNLI,
AGHCTBYIOLINE HA OQHOWMEHHO 33PANEHHBI8 HACTMUbLI, KOTOPLI6 NANAIT B8 larpyxaemuin obvem. Moxa
fPABUTAUNOHHBLIE CUNbI NPBOONARAIT HAA CUNAMM OTTANKMBAHWA NACTUY, NPOUCXOANT YBENHYEHWE
NNOTHOCTH 33PpRA3 B 06bveME. ECNK 3apANEHHBI8 NACTHUBI NPOAONKAIOT 0CaXAATHCA B 06PaI0BABWNHCA
obrem marepHana. xorQa HANPAXEHHOCTL NONA NPEBLICHNA IHANEHUS NPOONBHONH HANPRAXEBHHOCTH
B03QyXa, NPOUCXOAAT PAIPAALI #3 NPOBOARLLNE CTEHKM 3338MNEHHOrO GyHkepa.

4.8 MoxaHnKeCkne CUNLI B INGKTPOCTATHYOCKOM NONG

ANEXTIUHECKOO NONE INBKTPHIBCKOFO IAPRAA MOXET NPOABNATLCA B MEXAKWYOCKOM BOINGHCTBMN HA
CMEXHLIO OOLOKTH. [NEHKN, IAPAKEHHLIE A0 HOCKONBKUX MUKPOKYNOH HA KBAAPATHLIN METP. MOfYT
NPUAMNATL K MBTANNMYECKUM NPEAMETAM, 3 4ACTHUBI NBNK  MOMYT  NPUTATMBATLCA  NONAMMK.
06YCNOBNEHHBIMK IHANNTENBHO MEHBLUBN NNOTHOCTLIO 3aPRA0H.

Hanpumep cnna, ABHCTBYIOWAR HA 33PANBHHYIO H3ACTHUY B6NM3IM OT NNOCKOW 3338MNEHHOW
NNACTUHBI, MOXET BbiTb BLINHCNEHA HA OCHOBAMKK 3aKOHA Kynona:

2
F= 9 ()
1678, -2 d2

frA6 qQ - 33pKRA YaCTUUubI:
d - PacCTOAHKE A0 NNACTHHK.

S MpoHnembl U ONacHLIE NPOABNEHUA CTAaTUYECKOro INeKTpUYecTsa

5.1 O6wmne NONOXAHNA

Anextpocrarnuecknin papra (ACP) paznuyadT N0 TMNY KU NO BOINBHUCTBHUIO. NOCKONBKY NPUNWUHBI
ANOKTPOCTATUNBCKUX NPOBNEM MOTYT ObiTh PAINHUHLIMK U 0NPEdeNAMLCcA ux Npupodod. Paipaas mexay
METANNNNECKMMH CTPYKTYPAMH, MCXPOBLIE W NOBBPXHOCTHBIE KUCTEBLIe Pa3PAAbI Hanbonee CNACHbI.
Paipaas C HAANEGKTPNIOBANHLIX OOLEKTOB M3 HIONHPYIOWNX MATEPHANOB TAIKE MOrYT NPEACTABNATL
ONACHOCTL U MOMYT BbiTh MCTONKMUKOM 32XNIAHUA ONHEONACHBIX ra30BbIX CMECON WNH NPUYUHON HAHBCEHWUA
ywepba 3nexTpoHHbiM KOMNOHEHTaM. MMpo6on n30NMPYIOWNX CNOBB NONYNPOBOAHMKOBOCO YCTPOMCTAA
MOXET NPOMIOHTH NPKU HaNpAXeHHUn meHee S0 B, a ANA ApyrUX NOBPEXAGHWH. TaKMX KaK NNABNEHWe
MaTepnana NoONynposoAHnKa, TPEBYBTCA IHEPINA BCErO B HECKONLKO MUKPOLXKOYNBH. 33PAA XUAXOCTH NNK
T8epaoro o6xrexta coanaet Nnpobnemy NPu Papane Ha APYroe TeNO NN HA ISMNIO.

B XMpyprM4ecKux OTABNEHHAX WNM NPYU NPONIBOACTBE (HAPMAUBBTUNECKUX NPENAPATOB BANMO
cobnionam ocobuie Tpebosamma NO co6NIOABHHIO YUCTOTH. [P ITOM MOXET BOIHMKNYTH Npobnema
KOHTPONA 33PAXEHNA HACTHU,.

5.2 INOKTPOHHLIO KOMNOHOKTLI X CHCTOMBI

5.2.1 O6bune nonoOxeHnA

3CP — cepbeInan yrpolda ANA INBKTPOMHLIX KOMNOHEHTOB WM CKCTeM. [IMANAloH 4YBCTBUTENLHOCTH
INEXTPOHHBLIX KOMNOKEBMTOB K B803GeHcTBM0 3CP wupok. Hanbonee yyBCTBHTENLMBIMW RBNKIOTCK,
HanpUmep, NONYNPOBOAHUKN, CYMTHIBAIOWIKE (MR) rONOBKH W TOHKHE NNEHOYHLIE PBIUCTOPDI.

13-33 BLICOKON YYBCTBUTENLHOCTH NPEANONAralT. NTO BCE TUNB INBKTPOCTATHYECXMX PAIPAAOS
MOrYT NOBPEXAATL YYBCTBUTENLMLIE INEKTPOHHBIE KOMNOKBHTLI.

5.2.2 Tunsl noBpexaeHrn

NospexaeHne oT ICP MOXET NPUBOBCTH K KATACTPODUIECKOMY OTKA3Y M CXPbLITHIM AeeKTaMm.
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KatacTpodruecxoe NOBPEXAOHHE MOXET NPHBECTH K OTK33y UNK AedEeKTY KOMNOHENTa W Bbi3biBaTL
NPEXP3WOHHE DYHKUHOHUPOBAHHA KOMNOHEHTA NN CHCTOMB HNH HECOOTBETCTBNEG NPEALABNAGMbIM X HNM
1pebosannam.

Y XOMNOHEHTA CO CKPbITHIM AOPEKTOM MOFYT BOIHUKHYTL HIMOHEOHUA X3PIKTEPUCTUK, KOTOPLI® HE
00R3aTENLHO BLIAAYT 33 NPOAGNLI HOPMATMBHLIX AONYCKOB. OAHMAKO 3TO MOMET ObiTh cneacTanem
ocnabnennoro solgencrens ICP. KOMNOKEHT CO CxpuiThiM AePEKTOM MOXET BuiTe 60nee BOCNPUUMUNB K
NOCNeAYIOWNM PAIPRAAM NN NIOOOMYy APYIOMY BO3NBUCTBMIO HANPAXEHUK. W BCNOACTBHE ITOMO
YBENUYHTCR BOPORTHOCTL COXPAEOHNA 8O CPOKA CNYXObi.

HeseHbIe NOCNBACTBUA BOINBWUCTBHA PAIPRAOB HA NPOrPAMMHUPYEMBIH KOMNOHEMT (H3 KOMMNOHEHT,
3306NCTBORAHHBIN B NPOMPAMME) WNH BOINGACTBUA INEKTPUNBCKHX NOMEX, BOIHMKAIOLINX NPY PA3PRAE,
MOrYT NPOABHTLCA B DOPME UCKAKOHMA XPAHAWKWXCA AAHHLIX. JIOKHBIH CHIHAN MOXET NOABUTLCA M3-33
HaNOXEHNA HABOAHUMBIX TOKOB WUNK INEKTPOMATHNTHLIX MANYHEHHA, NCTOMHUKOM KOTOPLIX CAYXWUT Pa3pRa
CTaTUNECKOro INBKTPUNECTBA.

YpPoBeHb NOBPEXABHNA KOMNOHENTA B 33BUCHMOCTH OT TMNA MEX3HN3IMA NOBPEXAGHHA ONPEABNABTCA
UNN HARPAXEHHEM, MNH MOLLHOCTHIO. PAa3NHUHBIe THNLI KOMNOKEHTOB M NONYNPOROAHHKA BOCNPUAMYHUBLI K
PANULHBIM BUAAM MEXAHNIMOB NOBPANABHHURA.

KOMNOHEHTaMH, 0CO00 YYBCTBUTONLHBIMKU K NPOBOI KIONAUKMK. ABNAKIDTCA HANPUMEP., NONEBHIe
TPAHMIUCTOPH (ANCKPETHBIZ NPOBON OKCHAHOrO 3aTBOPA), UHTErPaANbHLIe MUKPOCXEMBI C NONHOW
METANNNH3AUNEH W KOHABHCATOPH. THNUYHLIMK BKAAMWN OTKAIOB ABNAIOTCA KOPOTXHE 3AMBIKAHMA W WMNH
BOIPICTAHME TOKA YTSUKM (MIMEHEHHE BONLTAMNG PHON XAPAKTE PUCTHKK).

Npumepbi KOMNOHOHTOB. OCOBEHHO BOCNPUUMUHBLIX K NOBPEXAGHNIO MEBTANNK3IALMK. BxNIOHaT CBY-
TPAH3UCTOPH! N HHTEMNPANBHLIE MUKPOCXOMBE. TUNHYHBIN BA OTKA33 - O6pbIB Luenn.

T1OCKONbKY BCE@ 3TU  MOXAHNW3MbI  NOBPEXABHMA 3ABUCAT OT FEOMETPHNECKOr0  paamepa
ANSNBKTPHNBCKOrO CNORK, APYrOr0 CNOR MIONAUMK, LWNPHHLI W TONWMHBY METANNWIAUMK W T. A.,
NPEANONAraeTCA. NTO CO BPEMOHEM NPOABNRETCA TOMABHUUA YBONUUOANA  NYBCTBUTONLHOCTH
NONYNPOBOAHMKOB K Bo3nencTanio ICP. OAHAKO ANA HEXOTOPLIX THUNOB KOMNOHBHTOB YNYWWeHWe
JAWNWBHHOCTH UeNen OT nx BOIABMCTBMA obecneunsaeTcs nx marorosnennem 8 Gynasounom Popmarte,
NTO CHUKAEBT UX YYBCTBUTENLHOCTL X ACP.

5.2.3 Npobnembi n yrpoabi Ha PAINHYHLIX ITANAX MNIHEHHONO UNKNA

Bce INGXTPOHHLI® CUCTEMBI B NPOLOCCE NPUMEHEHHA yRisnmb ans ICP. MNpamoe nopaxenne
CUNBHBIM PAIPRAOM NIOGOM HACTH CHMCTEMBI MOXET CO3AaTh TOKW, HE NPOTEXAIOWME HENOCPEACTBEHHO 8
aemnio.

Raxe pa3psa 861N CHCTEMB MOXET NOBPEANTL 66. Pa3paa MaNnywaeT INEeKTPOMANHHTHOe None,
CNOCOGHOE MHNUMMPORATL TOKM B CUCTOME. DTH TOKM MOFYT ObiTh PaIPYINTENLHBIMK UK NPHBOAWTL K
aCKPBITHIM  A6DEKTAMN», HANPUMEP, K WUCK2KEHMIO HHPOPMALUMK CNPOBOUUPOBAHHLIMH  HMNYNLCAMM.
MNporpammnpoBaHne ONPeNBNEHMBIX KOMNOHEKTOB MOXET BuiTh Take 6€3803BPATHO NCKAXEHO.

SNEXTPOCTATUNECKMIA PAIPAA MOXET NPONIONTU HA xabenb, PACNONOXOHHOE QANBKO OT CUCTOMBI. M
BONHA NEPEHANPANOHNA (MMNYNBLC BBICOKOrO HANPSDKOHHUA) MOXET NPOHUKHYTL B CUCTEMY.

BOo BpPeMA H3fOTORNGHHUA INEBKTPOHHLIX YCTPOHCTB OOBpaBoTKa WYyBCTBUT@NLMBIX INEKTPOHHBIX
KOMNOMBHTOB W cEopka AONXML BbiTh ONEHL AeNnKaTHbl. B oxpyxawwen cpene pabovero mecra ecro
MHOFO YTPO3 J3NOKTPOHUKE. 3JAPANEHHLIE ONBPATOPH, OAGNAA, HEIAIOMNEHHHIO YINbI MEX3IHWUIMOB,
NNACTHKOBAN YNAKOBKA W MYCOPHbBIO BOAPA. NNACTMACCOBLIO KOMNOHAHTHI, U T. A. Hanbonee papywnrenen
NCKPOBOH Pa3IpRA. TakOM PaIPRA MOXET NPOUIONTH NPH CONPHKOCHOBBHMUN C NENATHOW NNATOH
H33NBKTPNIOBABWETOCK ONBPATOPA.

3apAa CaMOro KOMNOMEHTA TAKKe MOXET BbIIBATL NOBPEXABHUA. 3AKNIONEHHHIA B NNACTMACCOBYYO
Xancyny NONYNPOBOAHWK NEIKO 3aPAXABTCA NPH TPEHHH O 66 NOBEPXHOCTL, HaNpUMep, 06 yNNOTHHTeNb MNK
NNACTHKOBLIN NAKET. JTOT 33PRA HA NNACTMACCOBON NOBEPXHOCTU KARCYNH UHAYUMPYEBT HANPRKEHNE HA
NPOBOAHNKAX NONYNPOBOAHNKE W H3 60 COBANHOMUAX (HA BBOAAX W BLIBOAAX). MpPU CONPUKOCHOBEHHN
COBAHHBHHA KOMNOMBHTA MK KOMNOHENTA C METANNUNOCKMM HMHCTPYMBHTOM, WNKW NANLUEM NPOMCXOANT
paapaa. Nocxonbky 8MKOCTb ITHX 06LEXTOB MaNa W @MKOCTb UHCTPYMEHTA HNK NANbLA ONBPATOPA HAMKHOrO
6onbwe. palpRA NPONCXOAWUT OMeHb OLICTPO W BLIILIBAGT NPOTEXAHMe CUALHOTO Toxa. [laxe ecnu
PAIPAMABTCA OH6HL HHIKAR IHEPIUA, ANA OMOHb MENKMX INEMEHTOB UeNHn TOoK MoxeT Ouitb
PAIPYWHTENLHLIM.

B npouecce NPOH3IBOACTBA KOMNOHEBHTOB BO3HMKAOT W Apyrve npobnems:, CBA3AHHLIe C
INBKTpOCTATHHACKHM  3apaxennem. [loNynNpoBOAHKMKM B NPOLUECCE NPOMIBOACTBA AONXKHH OuiTh
YPE3BLINANHO HYNCTBIMM U NOBOPXHOCTL QONMNXHA ObiThb JawuwieHa. Ecnu NONyNPOBOAHKHK 3IAPAXEH, OM
NPUTArKBAT Nbiftb W3 BO3AYXa. Ta xe caman Npobnema CywecrsyeT W B OTHOWEHWM APYrWX A6TANeW
SNOKTPOHUKY:, HANPUMEP, B CBA3N C JAPAIHEHNEM ANCKOB, AUCKOBOAOB H INBKTPOHMON ONTHXM.

YposeHb. HA KOTOPOM KOMNOHEHT nospexner J3CP. 3a8MCUT OT AW33NHE KOMNOHEHTA W
XapaxTepuCTHK Pa3paaa. MoryT 803HUKATL Pa3NHUUHBIe YCNOBHA BOIHUKHOBEHHA PA3PRAOB, HO B KaYeCTse
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NPOACTABHUTONLHLIX, A3AXE 6CNH OHW He NEPEKPLIB3IOT BCE BOIMOXHLIE BAMAIOWWE HA PaAIPRA
OBCTORTENLCTBA, BHABNEHLI TPU THNA MOABNEN. MOAENL 4eNoBeveckoro Ttena (MYT), wmoaens
MEXaHNMIECKOro ycTponctasa (MM) n monens 3apaxenHoro yerponcraa (M3Y). Mogenn nenonbayiot. 4Tobu
ONPEABNHTL MAKCMMANLHOE 3HAYBHWO HANPAXEHWUA. KOTOPOB, OyayuM PeaNN3IOBAHHLIM, HE HaHecer
ywep6a HeNbITHIBIOMOMY KOMNOHEHTY.

5.3 ONacHOCTL 3aXNIaKKUA OT CTATHHOCKOrO INAKTPHYOCTBA

5.3.1 O6wne nonoxeHnna

Pa3pRAbI CTATUNECKOrO INBKTPUNECTBA MOMYT 33XUraTh MOPIONKE 3dbl, NbiNb, NAPH AW AIPOIONN.
3aXNraHne BLIILIBABT CUNLHO HANPEBAIOWNACA KAHAN PAIPRAA.

5.3.2 Uckposbie palpaabl € INOKTPONPOBOARWNX 00vLOKTOB

MpnbNNINTENLHOE BLINNCNEHHE IHBPTUN UCXPOBOFO PA3IPRAA MOXET OuiTh CABNAHO. HANPHUMEpP, ANA
HE3338MNEHHOro MeTannmeckoro 6apabana, 3aN0NHEHHOrO NPOAYKTOM Pa3MONa.

flpumep = B amom cnyvae 3a8pa0NbIi mok | mo2 6bi 6bimb pasen 107 A. Conpomuenenue
3emne 6apabana R moz2no 6uime 10'' Om u amxocmero npubnuaumensmno 50 n®. Toada eoamonnoe
MAKCUMANLKOQ HARPANONUG N8 6apabane V., npubnuiumensho 4epe3 15 ¢ 382py3xu PasNo:

Y. ..=1-R=10 xB
Maxcumanoran anepaun, W, peanu3I0BaNHAR NPU UCKPOBOM PAIPACe PIANA:

W= CoV2, = 25wl

Kpy™ana nepeanero poHTa, aMNAKTYQa KW NPOAONNMTENBHOCTL MMNYNLCA PAIPRAHOIO TOXA NpU
pa3pane — BaxMLIe PAKTOPHI. BAAIOWNE HA YPOBEHb ONACHOCTU. BbICOKAR KPYyTHIKA NepeaHero PPOoHTa u
aMNNUTYyQa WMNYNLCa TOKA onpenenser aanabaTwHOCTL Tennonepenaun. Hawbonee cnocobceTaywuen
3aMMranvi0 rasosoaaywnon cmecn. Haobopor. 6onee ANUTENBHAAR NPOLONKUTENLHOCTL PA3PRAA, WMHOrAA
NPMBOANT K YBENMUEHWIO BEPOATHOCTH IANWIAHMA NLINEBOIAYLWHON CMECH. BKNIOYBHHA BHICOKOrO
MMNBAAHCA B8 LUBNb PAIPAAHOIO TOKA AOCTATOUHO. NTODOL! YMBHLLWNMTL TOK Pa3pPRA3A M YBENKNWTL 6ro
NPOAONKUTENLHOCTL, NTO  MOMET  CHHINTL  NOTEHUNANBMYIO ONACHOCTL  3aMHUIaAHMA  GONBWWKCTBA
OrHEONACHBIX CMECBHA.

5.3.3 KopouHble paspaabl ¢ anexTponposoaswmnx o6xextos

MNOTHOCTL IHEPIMM B PAIPRAE HAMHOTO MEHLLE, HY8M B WCKPS, W NO 3TON NPUUNHE KOPOHHLIe
paspaabl  06LIMHO HEe  CNOCOOGMBI  CTaTb  WCTONHWKOM  3aXUranWAa. OAQHako, Npu  ONPEAENBHHBLIX
OBCTORTENLCTBAX. HANPUMEP, 6CNN NPONUCXOANT YBBNUHEHHE NOTEHUMANA 3A0CTPOHHOIO NPOBOAMWUKA,
KOPOHA MOXET NEePenTn 8 NCXPY MEXAY ITHM NPOBROAMMKOM W APyTwM, cnocobcmayrowum 06pa3oeanu
UCKD0B020 PAIPROHO20 NPOMEXYMKA.

5.3.4 Kncresbio palpaasi C NIONUPYIOLWNX NOBOPXHOCTON

Ecnn  aneprMn  BNONKE AOCTATONHO. KMCTEBLIE PAIPAALI  MOrYT  3aXMraTe  BONBWKMHCTBO
B3IPLIBOONACHLIX fa308 W NAPOB. 3awMrAIOWAA CNOCOGHOCTL 33BHCHT OT NONKRPMOCTH PA3IPRAOB W
KOHOUIypaunn anexTpoaos. Moxa eule HeT yBePEeHHOCTN B TOM, HTO KHCTEAabIe PAIPAAL CROCOOHH 3aXuraTs
NBLNBBOIAYWHBLIE CMECH.

5.3.5 CxoNs38LNG KNCTOBLI6 PA3IPAALI C HIONHPYIOLUNX NOBOPXHOCTON

ANA BOIHUKHOBBMHA CKONBIALMX KNCTEBLIX PAIPAA0S TPEOYETCA BLICOKAA NOBBPXHOCTHAA NNOTHOCTL
3apARA0B. KOTOPAR OOBLINHO DOPMHUPYETCA Tam, FAE HACTUULI CHINYNMX MATEPHANOB BIANMOAEHCTBYIOT CO
CTEHKAMH MNH NOKPLITUAMWK C BLICOKHM YABNbLHLIM CONPOTHBNEHUEM, HANPUMEP, NPU NHEBMOTPAKCNOPTE
CHINYNMX MATEPHANOB8 NO TpyGam M3 MATepHano8 € BLICOKHM YABNbHLIM CONPOTHMBNBHWEM WNKW NO
MetTannuueckmm Tpybam C NOKPHITUAMK W3 TakWX MaTepHanos. CONLIAWUE KWCTEBLIE Pa3PAALI
HabNIOAANKCHL. KOFA3 NPOROAALUME XUAKOCTH NYNLCHPOBANK (UMNYALCHO NPOKAYUBANUCH) NO WNAHIAM K3
M3ONMPYIOLMX MATEPUANOB C CYXON (HAPYXNOU) NOBEPXHOCTBIO. B ApyrMIX CRyuanx Npu ONPeaeneHHbix
O0GCTORTENLCTBAX IHANUTENLHOE TPEHUE MOXET NPONCXOAMTL MEXAY YNAKOBAWHBIM NPOAYKTOM W
yNaxoBxon. BiCOKAA NOBEPXHOCTHAA NNOTHOCTL 3APAN0B MOXET TAKKE CTaTb Pe3yNbTATOM OCAXABHUA
MOHOB H3 CTEHKAX MNH NOKPLITHAX C BLICOKMM YABNBHBLIM CONPOTHANBHWEM. BONBLIOE KONKUECTRO HOHOB
MOXET NPOABNATECA B NPOMIBOACTBEHHBLIX YCNOBWAX, HANPHMEP, BO BPEMA YBRENMNEHNMA OBBLeMKOW
MNOTHOCTH 33PAA0B (NPU YNNOMNEHUU @ NPGUBCCO OCAXABNUA) CbLINYNMX MATEPUANOB C BLICOKHM
YyABNLHbLIM CONPOTUBNEHNEM. Taxme PAIPRALI HE BOINMKAIOT B CNOAX ChiNyNnX MaTePHUANO0se.

CyanTs O 33Xnranwen cnocobMOCTH CXONBIRWKUX KMCTEBLIX PA3PRAOB MOXMO, NOCKONBLKY B KAXKAOM
OTABNLHOM PAIPANE PeaNnVaIyeTcA GONBLIAA YACTL 3aPRAA N IANACEBHMYIO IHBPIHI0 MOXHO CPABHKTL €
MHHUMANbLHOW Jxepruen axmranma (MII) aanHoro nopowkoobpasvoro npoaykra. Paipaabl € Takon
JHEPIeH NPH HENOCPOACTBEHHOM BOINGUCTBMK HA INGKTPOMHLIO CHCTEMBI WNKM  YCTPOWCTBA MOryT
NPHBOANTL K KaTACTpOdUHECKUM NOCNeACTBnAM. Cneayer OTMeTUTL, NHTO PA3IPRA HA 38MN0 Yepeld
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HeNOBEKA NPWU TAKOW IHEPIMA OXAILIBABT HA HOFO 3HAYMTENBLHOB HINONOTUNECKOe BOIABHCTBHE M
NPeACTaaNfeY ONACHOCTL.

5.3.6 Paspaabi ¢ Tona yenosexa

3apaass Ha Tene 4enoBexa OOLINHO BLIALIBAIOT ONACHOCTL. YeN0BeK, MIONNPOBAHHLIN OT 3EMNMN,
MOXET NErKO HAINGKTPHIOBATLCA W OCTABATLCA B 33PAKEHHOM COCTORHWMH. VIIONAUMA OT 38MNKH MOXeT
o6eCcNeYMBATLEA HANONLHBLIM NOKPLITHEM WMAN NOAOWAAMKU O06YBWN, BLINONHBMHBIMH K3 HIONAUNOHHOCO
marepnana. Cywecrayer MHOrO MEXaHUIMOB, 06ECNeYHBaIWMX INBXKTPHIAUMIO HONOBEKA. ANK ITOro
AOCTATOUHO NOXOANTHL NO NONY, NOANATLER C CUABHLA, CHATL OREXAY, BOCNONBAOBATLHCA NNACTMACCOBLIMH
MINENMMAMMNM, CNNTL XWAKOCTL HNK COOpaTL 3aPANEHHBIA MATEPHAN B @MKOCTb, MNW NOCTORTL B NONE
33pAXEHMOro 06LEKTa, HANPHUMEP, NPUBOAHOTO PEMHA UNH NICNMPYIOLEBH YNIAKOBKH.

Ecnn 3nexTpoCTaTHHECKK 3aPANXEHHLIN Y8NOBAK KOCHOTCA INEKTPONPOBOARLWEro O6LeKTa (Hanpumep,
PyNKn AB6PH, NEPMN, K T. A.). TO NPOH3IOKABT HCKPOBON Pa3PRA. Takne palpaabl MOryT BuiTe HE3AME THLIMHK
WK HBCABIWNMBIMUA U QAXE HE8 OLYTHMbIMW HENOBAKOM.

NoreHunan 3 kB Ha xapaKTEpPHOH ANA TENA 4eNoBexa emxocTn 8 200 N® COOTBOTCTRYBT 3aNACOHHON
aneprin 0.9 aflx. Ucxposon paIpAn € HeNOBEKA NPHU TAKOM IHIANEHMN IHEPrMK CNOCOOHBLI 3axeddb ralwl
(M33 cmecn 3oaopoa/eoagyx - 0,02 mAx), napu (MI33 cmecn yrnesogopon/soznyx = 0.2 mIx) u gaxe
HMEKOTOPHI8 NbiNK: (MeHee 1 mx). V. xoMeuMOo. Taxme PaIpaabl CNOCOOMLI NOBPEANTL HAIAWMULBHMBLI
INBKTPOHHBIE YCTPONCTRA.

5.3.7 3axunraowan cnoCobHOCTL INBKTPOCTATUHOCKUX PA3PANOS

5.3.7.1 O6wue NONOXEHNA

Ecnn 8 ONAcHbIX 30HAX MOMYT BO3HUKATL PA3PRALI CTATHNECKOrO INEKTPUHBCTRA, TO CNeAyeT y4ecTb
MX CNOCOOHOCTD 3aXnrarTh BIPHIBOONACHYIO CPEAY. B KOTOPON OHM BOIHNKAIOT.

5.3.7.2 Ucxpossbie paspaau

ONacHOCTL 3aMMIaHWA HCKPOBLIM PAIPAAOM MOXHO OUBHUTL NYTEM CPABMOHMA 3ATPAYEHHON NPK
paspane aneprun ¢ M33 cpeanl, B KOTOPOH PAIPAA NPONCXOAUT (CM. 5.3.2).

5.3.7.3 KOpOonHbI® Pa3pAAabI

NNOTHOCTL IHEPMMK NPN TaKNX PAIPRAAX OOLINHO HB QOCTATONHA ANA IANMNIANMA (CM. 5.3.3).

5.3.7.4 Kucreswme paspsaas!

Moka HeT ewe HUKaKUX QOKAIATEeNLCTS, CBNABTENLCTRYIOLINX TOM, YTO AaXE CAMAA YYBCTBHTONLMAR
NbINb (KPOME WHUUMHPYIOWNX B3PLIBNATLIX BOWECTB) MOXOT ObiTb 3A¥0KOHA KUCTEBLIMW PA3IPRAAMH.
Teopernueckn, NPU ITOM, TaKyI0 BOIMOXHMOCTL HENL3A OTPHUATL, NOTOMY HTO IKBMBANEHTHAR IHEPMA
KMUCTOBLIX PAIPRAOB MOXET OuiTe A0 4 MAX (CMm. 5.3.4).

OneonacHIe radsi n NApn MOryT GbiTh 3aXOKE8HbI KNCTEBLIMK PA3PRAAMN.

OueHKa BBPORTHOCTH NOABNEHUA KNCTEBKIX PAIPRROB, CNOCOOHBIX BbIIBATL 3AXMIAHKE 333 MK NAPA,
MOXET ObITb CABNAHA NO IHAYEHHAM BENMUMHLI JAPAAA B BAMHUYHBIX WMNYNLCAX PAIPAAHOTO TOKA NpH
XMCTEBOM PAIPAAe.

MUHNUMANLHBI@ 3HAYEHHA 33PAAA B BAKHNYHBIX HMNYNLCAX PAIPRAHOIO TOKA NPU KKCTEBOM PAIPAAE,
CNOCOBHDBIO BLI3BATL 3AXUIAHWE rA308 U NAPOA PAININHBIX MPYNN B3PLIBOONICHOCTH, OUGHHBAIOTCA KAK.

- 60 KN = ana rpynn 83apuioonacHocTi | unu lLA;

- 30 HKn = ana rpynn BapbiBoonackHocTw B,

- 10 KN - ana rpynn s83puisoonacHocTu HIC.

BononHntensHan nrdopMauMf O rpynnax BapuisoonacHocTn - no MOCT IEC 60079-10-1 n FOCT
IEC 60079-10-2.

AnNa  perncrpauvn  KKUCTEBLIX PAIPAAOB. ANAWUXCA B TONEHHE HAHOCEKyHA. Tpebyiorcn
COOTBOTCTRYIOWNE NIMBPHUTENBHBLIE NPUEOpPLI. Ha pucyHKke 4 AB8a Npumepa. MNMpumeps Takux yCTPONCTs -
OLICTPOABHCTBYIONE IANOMHHKAIOLING OCUNNNOIPADEI C BLICOKONACTOTHBIM LUYHTUPYIOLINM PEINCTOPOM.
ObbIvHO nx NONOCa Nponycxanna 300 MMy, wacrora auckpetriaaunn 21 Mewblc.

COOTHOWEHHE MEXAY BENUYMHON 33PARAA B BANMUNHBIX UMNVNLCAX PAIPRAHOrO TOKA NPU KUCTOBOM
PA3PRA6 M  BEPOATHOCTLIO 3ANMUIAHHA HE YNMTHIBAGT WM  NPOCTPAHCTBBHHOTO, WU BPEMBHHOMO
PacNpPeaeneHnio JHEPMMH B Pa3PRANe. 3HAYEHMA 33PRAA B8 WMMNYNLCE CNBAYEBT PacCMATPUBaATL KAk
npubniwxenne, 3 He Kax aBCoNIOTHYI0 mepy 6e3onackocTM MaTepnanos B8 PaakooBPasHbIX DOopMax wux
NPHMEHEHUA,
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4 a) Cnabuit paapaa < 20 HKn

4 6) CunbHbin pa3psn > 60 HKN

PucyHok 4 - Npumepsl GOPM MMNYNLECA KUCTOBOIO PAIPRAA HA IKPAHE
6bICTPOABNCTBYIOWErD UMPPOBOTO 3aNOMUHAIOWLEro ocunNNorpada

5.3.7.5 Cxonnaawme kncTessié paspaabl

OuEBNANO, HTO CXONBIRWNE KHMCTEBLIO PAIPRABI CNOCOOHBI 3aXUFATL MOPIOYNE MA3bI U NAPLI, KAK K
6onbWHHCTBO NbinK (CM. 5.3.5).

5.3.7.6 Konnuackne palpsau

V386CTHO, NTO KOHHNBCKHE PAIPAABI CNOCODHBI 3aXNraTh ropoune radsi U Napel. Cneayer yuureigars,
HTO OHW MOMYT 32XNUIATL H MEKOTOPLIG NuINK (CM. 4.7.6).

5.4 DN3MONOrN1ecxoe BOIABNCTBNE

Xopowo un3asecTHC ABNEHHE, OCOGEHHO B8 AHW C HM3KOW BNAXHOCTLIO BO3AYX3, KOTAA 46NOBex
INSKTPN3YBTCA, NPOAANRCHL NO KOBPHKY MNK NOAHABLINCL C CWABHBA ABTOMOOHNA, N NPU NPUKOCHOBEBHHH K
INBKTPONPOBOAALLNM OSLEKTAM OWYLLABT INGKTPULBCKHIA YAIP.

YposHn BOCNPHUATHA NIOALBMK INEXTPOCTATHUHOCKOrO I3PRAA M OTBETHOW PEAXUNK NPUBEAGHH B
Tabnuue 3.

VI30NHPOBANHLIA YENOBEeK MOXET 33PAAWUTECA A0 BHICOKMX 3HAYSHUH NOTeMuuana, ocobenHo npu
06paweHnn C CUNBLHO 3aPRXEHHBIMK 06 BEKTAMH. NPHUAMEPBI TAKMX CUTYAUNH BRNIONAOT:

- NPOUECE 3aNPABNEHHA NOCTONWU. NOKPLIBANAE I3PAXEHLI U YeN0ReK NPUOOPETABT HHKAYUNPOBAHHLIA
NOTENUMNAN, KOTOPLIN HENTPANNIYETCA NPHU MCKPOBOM PAIPRAE B MOMEHT CONPHUKOCHOBOHNUA C NPOBOARLINM
obrexTom;

- yNnaxoBKy W PacNakoBKy B CNyNae NPUMEHEHMA XOPOWO INEKTPUIYIOWMXCA YNAKOBONHLIX
MaTepnanos;

- OQeRAHME W CHHMAHME CBWUTEPA. CBUTEP CUNLHO 33PAXEN M HA YENDBEKA NPOMCXOANT PalIPAAL
(xncTenbie pa3paabl);

- fPY30BHK C HIONHPOBAHHLIMA NNACTMACCOBLIMH KONECAMN 3APRAMNCA NP ABMXEHHH. W KACAHWe
KY30B3 MOXET BbiIBATH HENPUATHLINA LIOK.

Ta6nunua 3 — Ypoaun BOCNPUATHR NIOABMU INBKTPOCTATUNECKOrO 3apAAA H OTBETHOW POAKLIUH NPK
emMxoCTH Tena 8 200 n®

JHEPrHA PaIPRAa. Pcakuna NoTtenunan Tena, B |
M -
0.1 Pa3psa owyrum 1000
0.9 HeTKO OWYTHUM 3000
6.4 HeNPHATHBLIA WOK 8000

13

AnekTpoTexHudeckasi bubnmoteka Elec.ru



OnekTpoTexHuyeckas 6ubnuoteka Elec.ru

rOCTY P 53734.1-2014

5.5 MoaennposaHne INOKTPOCTATHNOCKHX PAIPRAOS

5.5.1 O6bwme nonoOXeHNA

Palpaass CTaTMMecKoro 3NexKTPUHEcTsa 06bINHO MOQBNUPYIOTCR NPOCTON INBKTPUHBCKON LBNONKON, B
XOTOPON 3JNOKTPOCTATUNECKWA 3apRA HAKANNWBABTCA NPU 3APAXEHUM BMKOCTH KOHABHCATOPa A0
ONPOABNEBHHOTO  HANPRKBHWA, Korna 1pebyertca MOAEGNHPOBAHHEe  PaIPAAA. 3aNacCeHHanN
INBKTPOCTATHUUBCKAN IHBPIMA PAIPAXIATCA HEPEB3 INGKTPUHECKYIO UBNL HA HArPyIKy. KOTOPOH MOXET OuiTb
WCKPOBOM PAIPRA MNN  UCNBITYBMOS INBKTPOHHOS YCTPONCTBO. Pa3dpaa obmuMHO  XxapaxTepuiyercs
NapamMeTpaMK, OTHOCAWMNMNCA K (HOPMe BONHBI TOKA, /, XOTA 33NaCeHHaAR nepeqa PaIPRAOM
INOKTPOCTATUHOCKANA IHBPMA TaKKe MOXET ObiTb BAKHLIM NapaMeTpos. [pUHUMNKMANLKAA Ccxema
YCTPOMCTBA ANA MOAGNUPOBAKHA PIIPAAOB CTATUHECKOro INBKTPUMECTBA NPHUBBABHA HA PUCYHKS S.

Conpotnenenue R NuayKTnernocrn L
Pa3pagHux

i 1
nnn
I Emxocrs ¢ Tox HCATY-

Hanpaxenune ¥ palpans l‘ emoe
yCTPORCTAO

PucyHox S -~ MprHUMNHaNBEHaAN CxeMa yCTPOUCTBA ANK MOABNHPOBAHNA PA3PAAOB CTATHHECKOrO
3NexTpUYecTsa

3Ta yNnpoweHHan MoaeNns Uenu NOIBONARET NONYHATE ANA PAINUUHLIX UENeW LWHPOKHHA BAPLUPYEMbIH
ANANAION POPMBI BONHLI, B 33BUCUMOCTH OT IHAYBHKA EMKOCTH C, CONPOTHMBNEHNA R N MHOQYKTHUBHOCTK L.
TaKne KOMNOHEHTH CYWERCTBYIOT B8 NIVOON INEXTPUHBCKON LENU, XOTA NPAKTHNECKH HEXOTOPHIO H3 HUX MOTYT
NPHUCYTCTBOBATL KaK HBNPEAYCMOTPEHHEIE, HO HeNnIBeXHbIe aNAPAINTHLIeD KOMNOKBHTLI. BO MMOrMx Lensx
MaNbIe «NAPAINTHLIE® KOMNOHBHTLI MOMYT UMETL CYWECTBEHHOE BNHAHME H3 KOHENMYI0 MOAENUPYEMYIO
POpMYy BONHBI. NONYHABMON HA BLIXOAS.

NonyvaeMuin H3 BLIXOAE TOK BHINUCNAXT NO dopmyne:

4
Al Q
rne
R
°=3T )
L]
R: | 03
“slsr TC (8)
a-L' L-C

Ecnv o = A8HCTBNTONBHOB YHCNO, TO UeNb NABT YHURONAPHYIO HOPMY BONHLI, KK NPABUNO, C KDYTHIM
NepeaAHnM DPPOHTOM 1 NOCNEAYIOWNM ANNTENBHBIM IKCNOHBHTHBIM 33TYXAHNOM.

Ecnv o = 0. TO UeNb KPHTHYECKH 3ArNYWEHA U POPMUPYBTCA KOPOTKUA YHUNONAPHBIK HMNYNBLC.

Ecnu © = KOMNNBKCHO® YUCNO, TO DOPMA BONKHLL — YOLIB3IOWAA o UNKNHUIECKAA» CUHYCONAA.

5.5.2 EMXOCTHLIG Pa3pAaLI ANA ONPOAGNOHNA IHOPIHUKM IIKHIANNA

LUenu ¢ paspaXalowenc! eMKOCTHIO OOLINHO NPUMEHAIOT NPKU ONPEABNEHUK IHEPIUA IXUIANHA
ropiounx cmecen. B tMnoson cxeme, NTOOGLI 3anaTe ONPEABNEHHYIO IHEPIVIO, NPUMEHAIT E@MKOCTL.
Conporusnenne Uenn R N WMKAYKTUBHOCTL L OOGLINHO HEKOHTPONUPYEMB! W HAXOAATCR HA ypPOBMHe
aNAPAINTHLIX» IHANGHWNA.

BO MHOMX CNYYARX ONPBABNKEMBIM NAPAMETPOM CNYXKUT IANACEHHANA Neped pa3pAdom IHEPIUN, 3 He
@DOpPMa NONYHaEMON BONHLI Moxa@ Pa3pAada. Kax npaenno. opma NONYHaeMON BONHL = yOmBawan
CUHYCOMAA.

B HexoTOpbix CNydasx 8 uenb MOTYT ObiTh BKNIO4BHBI MHAYKTUBHOCTL, L, unm conpotusnewve R,
HanpuMep. B YCTAHOBKAX ANA ONPEABNBHMA MHHUMANLHOW 3IHEPIUK 3AXMIAHUA NbINKW, rAe 4acTo
BKNIOVABTCA NHAYKTUBHOCTL 1 MITH. TUNKYNBLIO IHAYOHNA NPEACTaBNEHL B Tabnuue 4.
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Tabnuwua 4 - TunoBbie IHAYBHNA, HCNONLIYEMBIE NPK MOABNHPOBAHKWK ICP

O6nacte R. Om C.n® L owlu
Mogens NPUMBHEHHR
_Onpegenenne 3Heprnm 3axnranne obnaxa ﬁapaswmoe S - 1000 ﬁapaaumoe
32KUTANURA NBNK 3HAYBHNE IHANEHNE nNn 1
MiH
3axnranue napa NapainTrHoe 5 - 1000 Napa3nTHoe
INAYOHNE _3HaueHne
Moaens Yenoseveckoro HcnwiTanne 1000 - 3000 100 - 300 NapaanrHoe
Tena (M4T) 3NEKTPOHHOrO 3H3UBHHe
ycCTpONCTBa
Mogens Mexawnyeckoro | Ucnwitanne 8.5 (TnnuuKo) 200 0.5 (Tnnmwano)
Ycerponctea (MM) 3NBXTPOHHOro
yCTPOMNCTBa
Moaens 3apaxeHHoro UcnuiTanne < 10 (THNHIHO) 3-30 < 10 (TMNKuHO)
Ycmponctaa (M3Y) INBKTPOHHCIO (TMNKYHO)
yCTPOHCTBA

5.5.3 Mopenb YenoBevecKoro rena

BaxHOe 3HaYeNne OTBOANTCA MOABNK PAIPAAA CTATUUBCKONO INBKTPHYECTBA. NMUTHPYIOWON PAIPAAR
C HANEXTPNIOBANHOIO HENOBEKA HA HCNBLITYEMOE YCTPOWCTBO MAW HA CUCTOMY W HA3LIBAGMOW MOABNDBIO
yenoseyeckoro tena (MuUT). 3ta mogens O6LINHO MCNONBIYETCA M ANA Toro, NToObl NpoBepuTh
YYBCTBMTEONLHOCTL K BOIABUCTBNIO PAIPRAOB CTATUHECKOTO INEKTPHYECTBA 3INEKTPOHHBIX KOMNOHEHTOB W
CHCTeM B NPOLECCEe WX NPOMNIBOACTBA wNn axcnnyataurm no FOCT P S3734.3.1. 3ty moaens Taxke
NPUMBHAT B APYINX CATYAUMAX, (A8 MOMYT BO3IHMKNYTL PalPAAbI CTATUHECKOrO INBKTPHYECTBA TeNna
4eN0BeKa, HANPHMEP, B OUBHKE HYBCTBHTONBHOCTH K 3AXUIANNIO NHPOTOXHUHECKON NBUNH.

8 otom cnyvae emkocTs C BbiGMPaOT Takon, NTOObi ObITH TUNMNHOW ANA AQHANAIONA 3IHANEHWA
yenogeveckoro rena. ConpotusneHne R BKNIONEHO B LONb, HO WHAYKTMBHOCTL L OCTaeTCR 8 npeaenax
HOKOHTPONNPYBMbIX «NAP3IUTHLIXD IHAYEHWNA. TONYNABMANR BONHA UMEET YHUNONAPHYIO POPMY € KPYTHIM
nepeaHnM (PPOHTOM H MBANEHHO YOLIBAIWNMM NOCNBAYIOUHM 3IHANGHHOM TOKA. TUNNYHDLIE IHANEHWA
napameTpos NpeacrasneHs B Tabnuue 4.

5.5.4 Moaens MeXaHNYECKOro YCTPOUCTBA

Mogens NPUMEHRAIT NEK ONPEABNBHHH NYBCTBHTENLHOCTH JNEKTPOHMbIX KOMNOoHeWTos x JCP ¢
Gonbwnx meTannuuecknx o6LeXTOB, Taknx KaKk y3nbl W NacTH mawnn no NOCT P 53734.3.2. 31y mogens
Ha3BIBAIOT «MOABNL MEXAHHNECKOro ycTponcraa (MM)n.

B aTOM cNyNae emkocTe C. nHAYKTUBHOCTD L H DOPMA NONYHABMON BONHBI OOLINHO 3anaHb. THNnYKA
$HopMa BONHBI — UUKAMNECKAR CHHYCOHAA IANAHHOM HACTOTHI, ANHTEONBHOCTM N AMNNHTYAL. THNUYNLIe
3HAUBHWA NapaMeTpoB NPEACTaBN6HH B Tabnuue 4.

5.5.5 Moanenb 3apAaXeHHOro yCTPORCTBa

Mogens 23apaxeHHoro ycrponctea (M3Y) mopenupyet cutyaumo, koraa 3CP nponcxoasT npu
cHnxeHnn HEGONBWOrO HAINBXTPHIOBAHHOINO YCTPOMCTBA WNKN OOLEBXTA C 33IEMNENHOM NOBEPXHOCTBLIO.
Moaens NPUMBHAIOT NPHU HCNBITAHKUK NYBCTBUTENBHOCTY INBKTPOHHBIX YCTPONCTB K aosaencTamo ICP. Kak
NPaBnNO. B YCTPONCTBE NPHMEHOHNA MANAR BMKOCTL. 3 MHAYKTUBHOCTL L M CONPOTHBNEHHE R OfPAHNYBHN
H3 YPOBM@ «NAPAINTHLIX» IHANEHWMW. Moaens OBLINHO QOPMHPYET BONHY, X3PAKTEPHYID ANR ONEHb
KOPOTXOrO ¥ ObLICTPO NPOTEXAIOWBr0 YHHNONAPHOrO PA3PRAA. THNUUHBIS JIHANEHWA NApPameTpPOs
npeacrasnex 8 Tabnuue 4.

6 OcHoBHbIE peweHna npobnem 1 3awnNTa OT ONACHLIX NPOABNEHNIA

6.1 O6wwne nonoxeHnn

B8 TO BpeMA KAK BLIABNEHHE NPOONEM, CBAIAHHBIX CO CTATUHECKHM INBKTPUYECTBOM He B0 uenso
HACTOAWBrO CTaHAAPTA. KPATKMH 0030p MX pewennA HeoOXOAMM B KXANeCTBe BBGABHWA B ONNCAHUE
METOA0B MIMBPEHNA COOTBETCTBYIOUNX NAPAMETPOS, CBR3AHHbIX CO CBORCTBAMK MaTepnanos. Mpobnemu.
CBAIAHHLIE CO CTATUNBCKHM INOKTPUNSCTBCM, ONPOABNRIOTCA CNOUNPDUKOH NPONIBOACTBA. NPOUBCCOB HNK
Matepnanos n obcroaTenscTs. Hamepenne INEKTPOCTATHYECKUX NApaMeTPOB = NEPBOCTONENHAN
HE06X0ANMOCTL, NPEAWBCTBYIOWAN NPHHATUIO IPDEKTHBHLIX PELLEHNH.

Onucanne nopRAka OOPaWEHNA C KOMNOMEHTAMK. NYBCTBHTENbHLIMW K BO3NGWCTBWMIO PaAIPANOB
CTATMNECKOrO INBXTPMYECTBa, NpneeaeHo 8 NOCT P 53734.5.1 w FOCT P 53734.5.2, a 3awwra or
ONACHLIX NPORBNEHNA CTATUNBTKOTO INEXKTPUNECTBA 8 [4). O6bwnn ob3op npencrasneH 8 6.2
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6.2 OcHOBNBLI0 NOOXO00bI

Bo muorux cnywasx keobxoanmo onpeaenutes obNacts, B8 KOTOPOA HEOBXOAWUMBI CNBUMANLMBIO
NPEAOCTOPOXHOCTH. JTO MOXET BbiTh yNACTKOM 3aWnTel OT JCP (Y33) npn NponlIBOACTBE INEKTPOHHKK
MNW BIPLIBOONACHON 30HOW B NPOMBILLNGHHOCTH. ANA BCErO NePCcoHaNa, paboTanwero Ha ATUx y4acTkax,
HEOOXO0ANMO NOHATHL NOTPEOHOCTL B INEKTPOCTATHMYACKOM KOHTPONE HAa P3HWUAX Y4ACTKOB W Mepax
23WNTHI, KOTOPLIE AONXHLI BbiTh COONIORBHBI HA ITUX YNACTKAX.

Nepsbit NPUHUNN — NCKNIONUTD NPHMEHOHNE MIONALUUOHHBIX MATEPNANOB U FAPANTHPOBATL. NTO BCE
NPOROAALING MATEPHANDI KNK NPEAMETHI M3 METANNA 3a3eMNeHb. Ecnn anexTpniauna Henabexwa, 4to
Hanbonee 4acTto m HabNIONABTCA, CTONEHL 3IPAXEHHOCTH MOXHO WHOFQA OfPAHUMHTL NYTEM CHIWKEHWA
YUCNA CONPUKOCHOBOHHA M NOCNBAYIOWNX PAINGNEHHH KOHTAKTOB. ITO AOCTUraeTCA NPOAOTBPALEHHEM
TPEHUA TBEPALIX MATEPUANOB U CHHNOHHEM MNHHENHOM CKOPOCTH XMAKOCTOW. MOHWIAUMA KOPOHHLIM
PAIPRAOM - OHOHb NONBIHOO CPEACTBO COKPAUIEHHA HOXENATONLHOM NOBOPXHOCTHON NNOTHOCTH 3aPRAOB
N3 W3ONVPYIOWNX NOBEPXHOCTAX. YCTPOMCTBA, KOTOPLIE@ OCHOBAHLI HA ITOM NPUHUMNE W B KOTOPHIX
NPUMEHRAIOT OCTPLIE 3A3EMNEHHLIE INEKTPOAL. KCNONLIYIOT ANA HENTPANMIAUUM 3APRROB CTATHUNOCKOO
INEKTPUHECTBA B INBKTPOHHON NPOMBLILLNG HHOCTH.

NOCXONbXY HAKONNBHNE IAPANOB CTATHHBCKOrO INOKTPUHBCTBA CYLLOCTBOHHO 33BHCUT OT BNAXHOCTH
803AYyXa, BNUAIOWEN HA BNAXHOCTL NOBBPXHOCTEH, OOwee pewenme NONYNHTL 6GONEe HU3IKKME YPOBHH
33PRXEHMOCTH CBOAUTCA K CTPEMNBHNIO NOAABPXHAATL BNAXHOCTL BO3AYXA HACTONBLKO BLICOKO HACKONLKO
BLICOKOWN, HACKONBKO 3TO BO3MOXHO B OTHOWEHMHWM APYTHX PUCKOB. Hanpumep. B INEKTPOHHOW
NPOMBILLNE@HHOCTH OTHOCHTONLHAA BNAKHOCTL BO3AYXA NOAAEGPXHBABTCA B Npeaenax or 40 % ao 60 %.
OnA 6GONLWKHCTBA CNYHaABs KCNONBIOBAHME BLICOKOW OTHOCHTONLHOHW BNAXMOCTN HE OCHOBHANA, 3 TONLKO
BTOPUYHAR MEPA JAWUTHI OT ONACHBIX NPORBNOHHA CTATHYGCXOrO INESKTPUNECTRA.

MHTEHCHOUUMPOBATL YTEUKY I3PAA0B C NIONAUMOHKOIO MATEPHANA H3 3OMNI0 MOXHO NPHMEBHEHNEM
aHTrucTatuuecxon nobasku,

AnA TBEPABIX HIONATOPOB OOBLINHO NPAKTHKYIOT NPHMEHEHKE NPOBOAALLIGH MATPHULI B MaTepruane
nobasnenvnem yrnepoaa mNu MOTaANNUHECKAX HACTHU, NNACTMH UAK BONOKON. Mpu ITOM, cNeayeT yuecTs,
4TO 3TH CUCTEMbI IPEPEXTHBHLI TONBKO TOfAA. KOTA3 BO BCEH MATPHUE BLIABPKMBABTCA INOKTPUHECKANA
HENPEPLIBHOCTL U NTO. CNBAOBATENLMO. TAKUS CUCTEMBI HYBCTBHTONLHBE K MEXAHUYECKHM BOIABHCTBNAM K
HIMEHBHNAM TeMNEPATYPbl. KpOMe TOro, B AAHMOM KOKTEXCTE OHM MOfYT €03AAaTh npobnemy ANA
NPORGAEHNA KHIMEPEHUH. 3apRA BOOOLME HE MOXET MHUIPHPOBATL € WIONUPYIOLUBTO KOHTUHYYMa K
NPOBOARLLON MATPHUE U, TAKUM OBPA3IOM, XIPAKTEPUCTHKN PACCOHBINUA UNKW NPOBOAUMOCTH CYLBCTBOHHO
PAINUYHATCA B 3ABUCHMOCTH OT TOr0, XaKOM 3apRA PACCMATPUBABTCA: 3apRA B8 obveme mnn wWa
NOBEPXHOCTH. TN PAIINNNR B NPHUMEHROMbBIX MBTOANKAX CNBAYET TWATENLHO YSYUTHIBATL NPU NPOBEABHNH
Mo6Oro NCNBITaHUA.

NpoSnemMbl CTaTHVECKOND INBKTPUNSCTBA B8 OCHOBHOM BO3IHMKAOT TaM. fAe€ MAaTepHan NBNARGTCA
HIONATOPOM MU Tam, FAE HOT XOPOWEOro KOHTAKTa C IeMNeNn. TUNNNHLIN NPUMEP — NHEBMOTPAKCNOPT
Chifyunx MATepPUaNo0B, KOrAa AaXe METANNUYECKME HACTUUBLI COXPIHAIOT 3APRA. 6CNN OHH HAXOAATCA BO
B83BOWEHHOM COCTOAHKKH B BOAYX6. B 3TOM CNy4ae. HOHMIAUMA OKPYXAoWen cpeabl MmoxeT obecneuunts
CHUXEHNE (6CNH HE NONKYIO HANTPANKHIAUNIO) JIAPRAOB HA MATEPHANe.

Hakonnenne MeTanNMuYecKON NBINKH HA AKTHBHBLIX HOHHIATOPAX MOXET NPHBECTN K ONACHBIM HUCKPAM.
Moatomy npn ofpawieHnn C METANNKMYECKON NBUNBI0 PEKOMEMAYBTCA WCNONB30BATL NACCHBHLIO WNK
PAAVOAKTHSHLIE HOHKMIATOPH. ANA 0Gecnevenna 6030NaACHOCTN N IPDEXTHBHOCTH NPUMOHEHKA NACCUBHBIX
W AKTHUBHBIX MOHH3ATOPOB BAXHO B COOTBETCTBUN C HHCTPYKUHAMH HIrOTOBUTONA NPOBOANTL UX POrYNAPHYIO
YNCTKY H NPOBEPKY NCNPABHOCTN.

Oana W3 HanbGonee PacnNPOCTPAHEHHbIX NPOGNEM — HO33IEMNBHHBIE NPOBOAHNKK. HaCTO MeNkHe
MeTannuueckue obbexTs N AeTanu B COOPKe MOryT HaKanNUBaTh 3aPAAB W CTATh WUCTOMHNKOM
BOIHUKHOBOHMA IANUFAIVWNX UNN BbIILISAIOLINX NOBPEXAGHHA PAIPRA0B. MPeanouTUTENbHO 33IBMNATL
TaxMe 06bexTH N NPeROTBPALATE HAKONNEHNE HA KX IAPRAOS.

BO 83pLIBOONACHON CPEAB B VCNOBUAX SOIMOXHON ANGKTPUIALUMK METANNHYECKHUH MAK NPOBOAALLIHN
o6bexT HMKOraa He AONNEH OCTABATLCA HA3AIGMNEHHBIM. T. X. 3TO NPHUBOAWUT K PHCKY BO3ZHUKHOBEHHA
Pa3pAaa, CNOCOBHOro CTaTh MCTONHUKOM 3AXNIAHHA B3PLIBOONACHON CPeAbI.

Ouenb Baxno. NTOOW NepcoHan. pabotalwmin 8O B3IPHIBOONACHBIX 30HAX MNK € INOKTPOHHLIMK
CUCTOMAMH, YYBCTBNTENLHBIMW K BO3AGHCTBHIO PA3PRA0B. He MOr Obl OKA3aTLCA INEXTPOCTATUHACKN
Japsxennbim. Tam rae Heobxoaumo obecnewnTs cobnogenne AAHHOro TPeboBaAHUA B NPOU3BOACTBEHHBIX
YCNOBMAX. 3TO AOCTATasSTCA 353eMNEKHeM NepoOHANa NOCPeAcTBoM npoaoasumx 6pacnertos,
NPUMEHOHNEM NPOBOANRLLETO NONA M NPOBOAALLEH OOYBN.

rlon AoNeH ObiTb QOCTATONHO YMCTHIM, U B8r0 COCTOAHKE AONXHO PEryNAPHO KOMTPONNPOBATLCA,
HHANEe 3338MNEHKE Hepe3 NON K 06ysb He ByaeT OCyWeCcTaNATLCA.

BNA  3aWnTel  4YBCTBUTENLHOW  INEBKTPOHHKW, OCOBBHHO B0 BPBMA  TPAHCNOPTHPOBAHHA,
PEXOMEHAYBTCA MCNONLIOBATL IKPAHHPYIOLWLYIO YNAXOBKY. 3ALUMLAIOWLYIO OT BOINABHCTBHA INBKTPHUYECKUX
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NONEN. YNAKOBOUHBIN MATEPVAN, KOHTAKTUPYIOWHA C YCTPONCTBOM. HE AONKEH BuiTh ANINOKTPUKOM, YTOGH
UCKNIONATD CYLIBCTBONHYIO INOKTPUIALIMIO YNAKOBK UNN YCTPOMCTBA.

7 MNone3Hble NPUMEHEHNUA 3NEKTPOCTATHYECKHX ABNEHUIA

WnrpoKO paCNPOCTPIROHHBI8 POTOKONMPOBANBHOO YCTPOHCTBO M CTOYWMHNIA NPUHTEP ~ YCTPOWCTBA.
UPOIBLINAMHO BAXHLIE B8 MHDOPMAUUOHHON TOXHONOMK. INEKTPOrpaduUuecxuH NPOUECC NONHOCTLIO
OCHOBAH HA JINBKTPOCTATHHACKNX IDDEKTAX, N CTPYHHBIN NPUHTEP WCNONBIYET TOUKOO PACNPEABNOHNE
TONHO OTMEPOHHLIX U JAPFDKOMHBLIX KANBNL HEPHUN. B NEPBUYHOM NPOUBCCE ONTUYECKOE MIobpaxenne
Npeo6pas’nsanoe B 2J3PAXKEHHLIM B KOPOHE KONTYP Ha 3ANPAXEHHOM QOTONPOBOAHHKE, KOTOPLIA
BNOCNEACTBAM NPORBNABTCA BCNEACTBME NPUTAXEHWA NYACTUY C NPOTHMBONONOXHLIM  33PAAOM.
3aknountensHsin  3Tan  (nepepava  uniobpaxewna Ha  Gymary) cHOBA  OCYWECTBNRBTCA B
INBKTPOCTATHHBCKOM NONG.

33pAXEHHBIO B KODOHE HACTHULI NbINK, INOKTPUHECKHE CBONCTBA 3AXBATHBAOMBIX W NOPOHOCHMbBIX
cNoes NBNKU M CTAaBKMNBHBLIO BLICOKKE INEXTPUYECKME NONA = BCe 3TO cnocobcetayeT 3PDHEKTUBHOCTKM
INBKTPOCTATHNECKOND OCANKAEHNA.

Oxpacka 8 INGKTPOCTATUNOCKOM NONG, BOPCOBAHKe, 0borawenne pyast n pazneneHne NNacTMace -
BCO ITO WNKM YXKE NPUMEHROMbIE, WK  PA3IBUBAIWMECA NPOMIBOACTBOHHLIE NPOUBCCH. KowewMo.
BO3MOXHOCTU OCYLUECTBNOHNA, YNPABNEHHUA W NPAKTUNECKOrO NPUMOHEHNA INEKTPOCTATHIECKMX 3DdexTos
KAPAMMANBLHO J3BHCAT OT KONMYECTBBWMBIX A3MHbIX 06 JnexTpocratuuecx napameTpax #W o
COOTBATCTRYIOUMX CBONCTBAX MATEPMANOB. [JIONONHNTENBHO MOXHO OTMETUTL NPHUMEHEBHKE CTaTUNeCKOro
INEKTPHUYECTBA B NOYATHOM A6N6, NPU INEKTPOCTATHHECKOM YBNAXHOHHW W  INEKTPOCTATUHOCKOM
NPOMACNNBAHHMN.

8 O6wmne acnekTbl n3IMEepeHn#

8.1 O6wne nonoxexHna

NamMepeHna NO3BONRAIOT NOHATL INEKTPOCTATUNECKME RBNOHUA. NPOAHANNINPOBATL W Buipaboram
pewenHs npobnem. CNPoeKTHPOBAT: KM Paanaborare CUCTeMBI W YCTPONCTBA, OCHOBAHMBI® Ha
INBKTPOCTATHNECKNX NPOUECCAX.

B8 3aTOM pasgene NPeACTaBNOHO ONUCAHME OCHOBMBLIX MOTOAOB HUIMBPEHHA, KOTOPO8 06ecnNevnBaT
OAHOIHAUHOCTE K AOCTATONHYO TOMHOCTM NONYNaeMbiXx AaNHbIX. Hanbonee BaxMa NPaBUNBLHAN
MHTEPNPETALMA AAHHBIX, 1 OHA MOXET 6biTh NONyYeHA TONLXO NPWU NOHMMAHKN OCHOBHBLIX RBNEHWUA W
BAVNAHWA HA HAX NOKANBHL:X YCNOBHUNA.

HeKOTOPLIE INEKTPOCTATUHBCKUE WUIMEPOHHA HMEIOT OTHOWEHNE HBNOCPOACTBEHHO K OCHOBHBLIM
DOUINYECKNM N3PAMEBTPAM, HANPUMEBP, K INOKTPHUYECKOMY NONIO. 3apRAY. NOBOPXHOCTHON W OObeMNKON
NNOTHOCTH 33aPRAOB, YABNBHOMY CONLOTHBNBHHIO, @MKOCTH, TOKY W IHeprun. flpyrne namepenns bonee
cneundusbl 1 BocTPeboBaHbl B MOETOAMKAX WCNBLITAHWA., B KOTOPLIX MOABNUPYIOTCA NPAKTUNECKME
CUTYaUMN. FEOMETPUHECKHE NAPIMETPLI H PA3MEpPtl. TakMe NPUMEPHI CBAIAHLI C 3APRXABMOCTBLIO. YTONKON
33apAAA. CONPOTUBNEHNEM I3IEMNUTENA N CNOCOBHOCTLIO K IKPAHHPOBAKNIO.

MNpu HIMEPEHNH INBKTPOCTATUNBCKOrO 3apAna W NONR 0COBO BLICOKOH TOUKOCTH HE Tpebyetca. Bo
MHOPMX CAYNAAX QOCTATONHO ONPEABNUTH NOPAAOK IHAYEGHHA HIMEPREMON BONHYNMLI. HTO, BAXHO, TaK KaK
3TO HANEXHOCTL M YBEPEBHHOCTL B TOM, NTO B NPEAGNAX NPHEMNEMON TONHOCTH CABNAHHNIE Habmoaeuns
PeANbHLI M NPABMNBHLI. ECTb CNy4aKn, KOrAa BLICOXAR PA3PeWaWan cNOCOBHOCTL U CTABUNBHOCTL MOryT
6uiTe HEOGXOAMMBI, HANPUMEP. NPU OLUBHKE CKOPOCTU YTEUKH 33PAAA C MIONHPYIOWEro MaTepuana npw
KOPOTIMX IHANGHMAX BPEMONU HABNIABHMA. XOrA3d NOBEPXHOCTHLIA 33PAA M NOTEHUMAN MOryT OwuiTo
BLICOXMMU, 3 TEMN X HIMOHBHUR ONEND MOANGHHBIN.

ECTb CNyuan, KOrAa BLICOKAA YYBCTBUTENLHOCTL HEOOX0ANMMA, KANPUMEP, ANA TOro, NTOOK NaIMepUTL
HWIKME NOTEHUMANGI, KOTOPLIe MOrYT NPEACTaBUTL PHUCKW ANA YYBCTBATENLHLIX NONYNPOBOAHWKOBBIX
YCTPOUCTB 1 ANK TOFO, NTO6GB MIMEPHTL NOBEBPXMOCTHYI0 NNOTHOCTL 33PAA0B HA OTABNLHLIX CTOPOHAX
TOHKUX NNEHOK. ECTL TAKe HEKOTOPLI8 CAyuau. KOrA3 BLICOKAA TONHOCTL MOXET GuiTe HEoOxoauma.
HaNPHUMEP, TaM. FAe UIMEPAIOT PAINUIHA MAXAY ABYMA NNK GONBLIMM YHCNOM NIMEPBHIA INSKTPHUIECKOrD
NONA, HANPUMEP, NPK NIMBPEHHUAX B PEXHME POANBHOIO BPEMBHN NNOTHOCTU 3APRAOB KN CKOPOCTN YTEONKA
3apKRAa.

NpeACTaBNeHHLI8 METOAMKM KACAKTCA, NPEXA6 BCEro, NPABWNLHOCTM MOTOA3. 3 H8 AOCTUXEHUA
BLICOKOH TOUHOCTU. BKNIOUGHHE XAXAOrO U3 NPEACTARNEHHLIX METOA0B. NPHIBAHO PAILACHUTL HEKOTOPLI
M3 TPYAHOCTON K NOIBONUTL BHINONHBHNE U OAHOIHAYHYIO MHTEPNPETAUKIO PB3YNLTATOSs.
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8.2 AnexTpnueckoe none

8.2.1 O6wne NONOXOHHRA

N3mepeHnA 3NeXTPHIECKOro NONKR NPOBOART C NPUMEHEHNEM NPUBOPOB ABYX THNOB: MHAYKLUMOHHLIX
AATUNKOB 1 QATYNKOB POTOPHOrO THNA.

Taxe NPHOOPHI NPOCTHI M OTHOCHTENBHO ABLIEBH. HO WX NYBCTBUTENLHOCTL W BOIMONMHOCTH
NPUMBHEHNA OFPIHWUEHBL. Y HUX OCTb KOHOUHAA WHEPUWOHHOCTL, W 3TO O3HAYABT, HTO OHW MOryT
HCNONBL3IOBATLEA TONLXKO ANA OTHOCHUTENBHO KPATKOCPONHBIX MIMBPEOMHNA (ABCATKH COKYHA) NOCNE YCTIHOBKH
MYNA B8 OKPYX3IOWEN Cpeae, B KOTOPOH OTCYTCTBYET INeKTpudvecxoe none. Ux NOXa3aHWMA HeTOMHBI NPH
M3MEPEHIN B NPUCYTCTBHN NOHWINPOBIHHOrO BO3yXa.

RatunMky pOTOPHOrO THNA MA3BaMLI TaK, NOTOMY NTO CHAOKEHH BPAWAIOWMHMCA 333EMNEHHLIM
33TBOPOM. MOAYNHPYIOLWHM NOTOK 3INGXTPOCTATUHECKON WMHAYXUWKM K BOCNPUHHUMAIOWEN NOBEPXHOCTH.
Nonyvaembin NEPEMEHHBIN CUFHAN 3aBUCKHT TONLKO OT NNOWAAN IKCNOHHUPYEMON NOBEPXHOCTH U IHAHEHHA
eMKoCcTK Ha Bxofe. MNpu 3TOM Neprnoa MOAYNSUMK AONXEH OGbiTh KOPONe BPEMEHH PENAKCAUMK BXOAHOH
uenun. ©®aia YyBCTBUTENLMOIC INBMEBHTA (POPMHPYET BHIXOAHONM CUMHAN, COOTBATCTRYIOUNA HANPOX@HMOCTH
M NONAPHOCTH HAONIDAABMOrO INEKTPHUIECXOro NONA.

B 3/7bTEPHATHMBHOM YCTPOWHCTBE NPUMEHRIOT BHOPHMPYIOWMA  IKPAH, MOAYNUPYIOWIHA  NOTOK
ANEBKTPOCTATUHECKOH MHAYKUNK K BOCNPHUHUMAIOUIB NOBEPXHOCTH.

8.2.2 NpnmaHeHHe

N3mepeHne INEKTPHIECKOro NONA MOXET NPEAOCTaBUTL MHAOPMALMIO O BENHYMHE W NONAPHOCTH
NOTEHUNANA NOBEPXMOCTH, NOBEPXHOCTHOM HNU OOLEMHOW NNOTHOCTU 33PARA0E WNKU O NOKANBHOM
NOTEHUNANE M ONPEABNBHHON TONKS NPOCTPAHCTBA.

MMAyKUMOHMBIA A3TMHK HENPOPLIBHO PearnpyeT Ha Habnigaemuie NONK. aMepeHHoe None oTpaxaeT
Pe3yNbTAT OTHOCUTENBMO NpeabAywnx HAGNIVAABWKUXCA NONen U Tam 0OpPa3oOM. BaXHO. NTOBW aTOT
Npr6Op BHAYANE BKNIOHANCA MM B8 HYNesoe NONOweHwe. unu 8 obnacrn. rae none orcyrcreyeTt, a
M3IMEPOHNA BLINONHANKCH HENOCPEACTBEHHO WNK B NPEAGNAX OTHOCHTENBHO KOPOTKOrO NPOMEXYTKA
BPEMEHH NOCNE NBPOYCTAHOBM HYNA. MNOKA3AMHA AATYNKE POTOPHOrOo TUNA HE 33BHCAT OT YCNOBWUA 60
BKNIONEHNA, NOCKONBKY HYNb OCTABTCR YCTOMYHBLIM B TEHEHNE BCOrO BPBMENH NPOBOABHNUA NIMEPEHUN.

Bamno., 4Tob Npnbop Gbin Aonxbim 06paom coeauHen ¢ 3emnen, n ytobw cobniopanace
CTabUNBHOCTL YCTAKOBKM HYNR 33 NPOMEXYTKH BPEMEHK, HeOBX0AMMbLIe ANA NPOBEAGHUA WMIMEPEOHWUH.
Cneayert Taike KOHTPONHPOBATL NPUCYTCTBHE APYIMX 333@MNEHHBIX NOBBPXHOCTEH B8 OONACTH NPOBBABHHA
N3IMEPEHNA.

NOBOPXHOCTH, OrPAHNYHBAIOWMNE ITY O6NACTL, QONXHEI CORGPMATLCA B WHUCTOTE. JTO0 O0cOo6eHHO
BaXHO NPH BLICOKOH HYBCTEHUTENBHOCTH NPHBOPOB 1 NPK paboTe B CPEAS C HANUHNEM HACTUL HIONUPYIOWNX
MaTepranos. Takne NaCTHULs NEMNKO CTAHOBATCA JAPAMEHHBIMH, W MX HANUYME MOXET CMECTUTL HyNb
npubopa. OuMCTKa B803AYyXa NOMOrasT NPEADTBPATHTL HANKUME TAKUX HACTWLU, MO ITO HE WUCKMIO4AeT
HEOBXOAHMOCTL PBrYNAPHOHM NEPEYCTAHOBKN HYNA.

Hynesoe nNONOXOHME NOKAIaHWK Npubopa MOXET OwiTb NPOBEPEHO 6r0 3IXPAHMPOBIHHEM
3336MNEHHON METANNNYBCKON NNACTUHON.

NHAyKUMOHMBIA QATUMK MNK A3TNKK POTOPHOrO TUN3 CBOUM NPUCYTCTBUEM WUCKAXABT INGKTPUHECKOS
none. KpoMe TOro, NOKA3aHWA NpWOOPa OTPAXAIOT HHTErPANbHOE 3IHAYEHUE NONA WNKX NOTEeHUMana B
HEONPeABNEeHHON O6NACTH (TOMKS) NPOCTPAHCTRA. JTH 3IPPexTbl MOrYT GbiTb CyWIeCTBEHHBIMH U QOMXHDI
GuiTe yuTeHbI.

8.3 Norenunan

8.3.1 O6wre nonoxenns

Norenunans MoryT 6uiTh Ha OBBLEKTAX. HA 3aPANXEHHBIX NOBEPXHOCTAX NN B obvemax, coaepxalmx
obnactu pacnpeaenenna 3apanos. Mepenie MOryT BuITh MIMEPEHLI INBKTPOCTATUNECKAM BONBTMETPOM, HO
B8CE OHH MOMYT ObiTb MaMepeHbl NPUBopamMK LNA NIMEPEHUA NONR HAK NOTenMunana. B nocneanem cnyvae
aonwHa 6GbiTy obecnevweHa yCTaHOBKA HYNA. COOTBETCTBYIOWAA OTCYTCTBMIO BOINGMCTBUA NONR HA
GYBCTBMTENbHBIA COHCOP. [Py  TaKMX HIMEPOHUAX HE AOMKHO NPOHCXOANTE WUCKAMEHHH HH B
PacnNpeaeneHNAX INEKTPHUYECKNX 3APRAOB. HY: B 3HANCHNAX NAPAMABTPOB INBKTPUNECKOrO NONA.

8.3.2 HanpAxeHne H3 NOBBPXHOCTH

Mpn  n3MepeHnn INBKTPOCTATHHECKUM BONLTMETPOM AATMMK NPEANONTUTENLHO  pacnonarate
HENOCPBACTBONHO Y NOBBPXHOCTI, TaK YTOOLI HUKAKME APYIHMe CMEXHBLIe 3apRAbI He MOrNK Obl BNMATL HA
PEIYNLTAT MIMEPBHHA. MNABHLIE OrPAHHWYEHNA BOIHUKAIOT B CBAIN C TPYAHOCTHIO NEPEKPLITHA Gonuworo
AVANA3OHA 3HANEHWA NOTEHUMANA W PUCXA BOIMHKHOBEHHA NPOBOR, KOFA3 CKOPOCTb WM3IMEHEHUA
NOTEHUMANA NPEBLILIABT WMHEPUNOMHOCTL CYHTLIBAHMA NOKa3aWWn Npubopa. MNpenmywecrsa: BLICOKANA
TONHOCTD WMIMEPEHWA NOTEHUHANA, WHPOKKA ANANAIOK WNIMEPABMBIX 3HAYEHNA W HNIKAR EMKXOCTb
N3MEPHTENLHOrO NPGOPa.
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Npnbop ANA HIMEPEHUA NONA, COSAMHOHHBIA NEPEMBINKON C 36MNON. MOXET HCNONLIOBATLCA B
KAveCTee BONLTMOTPA N MOXET HIMEPATL NOBEPXHOCTHBIN NOTOHUMAN - QaXEe NPU OYeHb BLICOKMX
HaNPRXEHNAX. PaccToAnne, Palnenfiowee NIMepHTenbHuin NPUEop n obbexT nimepeHns A0MxKHO 6Gbith
M3IBECTHBIM KM AOCTATOYHO GoNbwnM. YTOOL HIGEXATH YBEONNNEHHMA @MKOCTH KIMEPUTENBHON CHCTOMb W
CHIOKEHNA HIMBPREMOrO NOTEHUWANA. MNpy ITOM, PACCTORHHE He AONXHO GbiTh cNMWwKOM Gonbwnm, YTObN
WCKNIONNTL BNMAHKE APYINX 33PARAOE HNK 3336MNOHHLIX NOBEPXHOCTON.

NPeAOCTOPOXHOCTH;

= INOKTPHIBCKOE NONG MEXAY NOBBPXHOCTLIO MNKU TONOM K NPHOOPOM ANR NIMEPEHNA NONA OOBINKHO
HEOAMOPOAHO. 3 NOBEPXHOCTHLIN NOTEHUKAN NONYNAIOT NYTOM YMHOXEHHA HA6NIQ3ABMOro 3HANEHWR
HANPRAXEBHHOCTH NONR E (B/M) HA paccTonnme (M) mexay npubopom n O6LEKTOM WIMEPEeHMA ¥ Ha
NONPABOMHLIA  KOIPDHUMBHT, KOTOPHLIM 3ABUCUT OT NPOAYCMOTPOHHON MOTOAWMKW WKIMepeHnn. [pn
HIMEpPeHHn NONA y BONbWON NNOCKON NPOBOARLION NOBEPXHOCTH INEKTPHUYECKOS NONG OAHOPOAHO W
NONPABOMHBLIA KOIMDHMUMBHT MOXET BbiTh NONY“eH NPn rPanynpoBKe caMmoro npubopa. QNA HeKoToporo
BLIPABHNBANHA NONA AaTMK NPrbopa AONONMAIOT CNEUKUANLHON NNACTHHOW. 3Ta NNACTMHA NO3BONAET
TONLKO HOIHANHTONBHO CXOPPEKTUPOBATL HEOAHOPOAHOCTH NONA. MNPH NEPEHOCHBIX HIMBPEHHAX Nerie
wCNONL3IOBATL NPNOOP 603 NNACTHHLI;

- @CAK NOBEPXHOCTL = HEBGONBWAR NNOCKOCTL, TO HEOOXOAUMO YCTAHOBHTL OTHOWEHUA MeXAy
INEKTPHIECKUM NONGM, PACCTORHUEA OT HE8 N0 AATHMKA M NOTEHUKUANOM. ITO MOXET GuiTh CAeNaHO nMNu
ONLITHBIM MYTEM, NN KOMNBIOTEPHBIM MORENHPOBAHNEM!

- NPU HIYYOHHH PHCKOB. CBA3AHHLIX CO CTATHYECKUM INEKTPUYOCTAOM, B CNOMHbIX PaGouMX
NPOCTPAHCTBAX CNEAYeT C NOMowbo NPnbopa ANR MIMEpPeHMA NapaMeTpos NONA, NPexXAe BCAro.
MABHTUDNUKPOBATL BCO CYLIBCTBONHLIO UCTONHUKK I3PANEHNA. OTABNBHLIe NOBEPXHOCTHLIE NOTOMUHANL
MOMYT ObiTb MIMEPEHBI. BOIMOXHO, C IKPAHNPOBAHNHEM APYINX CMEXHBIX UCTONHUKOB NONA. Taxkon noAxoA
NO3BONABT NCKNIONHTD HANONEHNE HA IHANEHHA NOTEHUMANOB NOBEPXHOCTH APyTMX 60onee IHaUYNTeNbHbIX
CMEXHBIX HCTOUHHKOB 33PRAOB,

~B80 BPOMA NPOBEAGHHA NIMEPEHUNA NPU HANHYHK NOBEPXHOCTEOH NI ANANBKTPUYBCKHX MATEPMANOS
CNeAYeT YuUUTHIBATL, HTO TAKWME MATEPMANbl NPO3PAVHBI ANA INOKTPUNECKUX NONEH. JIOKANbHLIe MeCTa
PACNONOXEHHA 33PRA0B MOTYT ObiTh YCTAHOBNEHB NPHOOPAMH ANA HIMEPEHHA INEKTPUNECKUX NONEH NPU
nX NEPEMBLLEHHN OT MOCTA K MeCTY.

8.3.3 Novenunan B NPOCTPaHCTBO

NoxanbHbin NOTEHUNAN NPOCTPAMCTBA MOXHO KM3IMEPUTL NPUBOPaMKU ANA HIMEPEHWA NAPAMETPOB
INEKTPOCTATUNECKOrO NONA. 3338MNBHHLIN NPHUOOP BOIMYLLABT NONE NOTEHUMANOB B 3ABMUCHMOCTH OT

-1
anameTpa gatymka. HanpaxewnwocTs nonA £. (B - M ), €BR3aHA C NOKanbHLIM NOTeHuManom V, B. v
AVMAMOTPOM AATHMKA d. M, WK BLINUCNRBTCR NO POPMyYNne:

E= ._I 9
fd‘ ()

rae f -~ xouctanta, npnbnanantensro pasHas 1.

3TN COOTHOWEHUA COXPAHAIOTCA NPU YAANEGHHOCTH AATHMKA HA HECKONBKO 6r0 AMAMeTpos OT
CMEXHbIX 3330MNOHHLIX NOBEPXHOCTON 1 KOKCTPYKUNA.

HeobxoanMo NpoBepuTb. YTOGHI NPW  BBBAGHHM NATYHKA B INGKTPOCTATUNOCKOS NONe He
NPOBOUNPOBANOCH BOIHNKHOBOHHE KOPOHHBIX MNK UCKPOBLIX PA3PRAOB.

8.4 3apan

Ce060AHbIN 3apAA CTATHNOCKOrO INEKTPHUHECTBA H3 M3A6NUM MAW HA MATepPHane MoxeT 6wty
NIMEPEH NPH NOMOLWEHHH ITHX OGHLEKTOB B 3AMKHYTYIO NPOBOAALLYIO KAMEPY, NIBECTHYIO KAK UKANKAD nNKn
KNOTKA, MNK Kamepa PapPaNen. H MHAYUNPOBAHHLIA HA HEH 33PRA H3 HAPYXHOM NOBEPXHOCTH UIMEBPRETCA
NOCPEACTBOM 3INEKTPOMOTPUYOCKOrO YCWINTONR. ANLTEPHATHBHO HANMPAXEHHe HA xneTke dapanesn.
33BUCALLEE OT 868 OMKOCTH, MOXET ObiTh MIMEPEHO NPHBOPOM AN NIMBPEHHA NONA HNN NMHTErPANLHOro
3HAYEHHA TOKA HE I8MNIO.

Mpn paboTe C YyBCTBUTENLHLIMA 3NEGKTPOMETPUNECKAMKU YCTPONCTBAMWU CNEAYET faPaHTUPOBATL MX
BLICOKOE BXOAHOB CONPOTUANOHNE, YCTPAHOHME WYMa OT NIKGOTO COBANHNTENLHOTO xabena n ceeaeHne x
MHHHUMYMY BXOAHbIX TOKOB CMBWEHNKA. pn NPOBEAGHHN NIMEPEHUA C NPUMEHEHHEM unnNuHApa Dapanen
cneayer no3aboTMTLCA O  TOM, NTOBbI  €r0  @MKOCT:  MHOTOKPATHO NPEBOCXOAKMNA  @MKOCTL
H3INOKTPHIOBAHHBLIX O6BLEKTOB MIMEPEHNA. MPK TAKOM NPOCTOM NOAXOAE NPEAOCTIBNRBTCA BOIMOMHOCTL
NPOBBABHNA MIMEPEHHA 3apRaoe A0 1 nKn. Npn nposeaennn unimepenwun bonswnx 3apRa0ce 8
NPOMBLIWNGHHLIX YCNOBKAX BAXHO obacneunTe 6630NacHOCTL. NR ITOFO MOXET NPUMBHATBLCA CNOCOO
HIMEPEHNA 33PRAA NO BENHHMHE WHTEMPANLHOIO IHANEHHA TOKA KM pacnNoNOeHne unnuHapa dapanen
HENOCPEACTBAHHO Y 38MNN.

MpaxTMyeckne peKOMEHAAUNK NPOBBABHHA HIMBPOHHHA.
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- unnnuHap Papanens QONKEH GbiTb AOCTATOUHO 60NLWKHM, HTOGH NONHOCTLIO BMELATL M OXBATLIBATL
B86Cb 3APAKEHHBIN OOBEKT. TaK 4TOOL HN OQUH 87O YHACTOK NOBEPXHOCTU HE OKAZANCA CHAPYNM,

- aonxuo ObiTh obecnevero xopowee IXPaWupPoBaHWe uMNKUKAPA Dapanen. 3awuuwawee ero or
BNHAKNUA NIOOLIX 3aPAAOB BO BHELIKEN OKPYXAIOWEH CPene:

- CNeAyeT NPeAOTBPATHTL BNHAHKE NIOGBIX NOKANBHBIX 3aPRAOS B NPOUBCCE HIMBPEHUA 33PAA0B. fiNA
3T0r0, Hanpumep, TpebyeTca 3alemnNATe 06OPYA0BAHNE. XOrAa ONBPATOP NOMBLLABT OOLOKTH HIMEPEHNA B
unnuMap Dapanen, M rapaKTMPOBATL, NTO ONEPATOP TaKKe 3336MNEH WU NTO 60 O0A68XAa
HEHA3INBKTPHIOBAHA W HE MOXET H3INBKTPHIOBATHCA B NPOLBCCE NPOBEABHNA HIMEPAHUNA,

- cneayer NPeaoTBpaTUTL YTeuxy 33apAR08 Yepe3 WIONAUMI0 UMNUHAPA Dapanen. INEKTPHUHECKUX
COBANHEHHA N NPOBOAOB BHBLIHNX HIMEPNTENLHLIX CHCTEM;

- CNeAyeT YAOCTOBEOPWUTBLCA, NTO W HYNBBLIE NOKAIAHWA W NOKAIAHWMA, KACAIOWMWECA BENHYHMDI
H3MEPABMOTO 3aPRAA. COXPAHAIOTCA YCTONUHBO B TEHEHHE BPOMOHN, AOCTATONHOMO ANA CHATWA NOKA3AHWA
H3IMEPNUTeNbLHLIX NPHUEoposa.

Be30nacHOCTL AONXHA TaKe ObiThb 066CNBYEHA KU HA TOT MOMEHT, KOTQA3 33PANEHHLIA LWAWHAP
dapanen 3a3eMnNAGTCA. Mpn 3TOM HE AQONXKHO BO3HKUKATL MCKPOBLIX PAIPRAOB. CNOCOOHBIX BLIIBATL
33KNrAHNG.

8.5 NnomocTs 3apanos

8.5.1 NoBepXHOCTHAA NNOTHOCTL 33PRAOS

3apAMEHHBIA NKCT MIONALUMOHHOrO MATeprana, yAANBHHbIK OT NIOBLIX APYrMX 3336MNEHHBIX
NOBAPXHOCTEH, CAYNMNT WCTOYHMKOM OQHOPOAHOr0 OAWHAKOBOTO W HANPABNBHHOIO HOPMANLKO K
NOBEPXHOCTAM KANQOW CTOPOHBI NUCTA INEXTPUHECKOrO NONR, OBYCNOBNEHHOMD anrebpandeckon CyMMOn
NOBEPXHOCTHBIX NNOTHOCTEN 3APRAOB HA KIXAOWU H3 60 CTOPOK. MNOTHOCTN 3aPRAOB HA KAXKAOW CTOPOHE
NHUCTA MOryT ObiTb WIMEPBHLI, 6CNN NUCT PACNONOXEH 86NH3IN OT 333eMNEHHON NCBEPXHOCTU (NPOTHB
3323eMNBHHON NOBEPXHOCTH). 3apAA HA NOBEPXHOCTH, PACNONONBHHON NPOTHB 3AIGMNEHHON NOBEPXHOCTH,
HE OKAXET RNHAHWUA H3 BHELWHEE NONE Yy NPOTUBONONOXHON NOBBPXHOCTH MMCTA U NNOTHOCTL 3APRAOB HA
NOCNEAHBH NOBEPXHOCTH MOXAT ObiTh MIMEPEHA, HANPUMEP, NPHEOPOM ANK HIMEBPEHUR HANPAXEBHHOCTH
nons. Mpn 3TOM TONWKWHA WM OTHOCWTENLHAA AHINOKTPUYECKAR NOCTOAHHAA Marteprwana w TONHOE
PACCTOAHNE AATYNKA OT NOBOPXHOCTK AONKMBI ObITL NIBECTHD.

Urobw obecneunte Tpebyemyild TONHOCTL MIMEPEHUH A0 S % aatuuk nameputensHoro npubopa
paonxeH 6GbiTb yAanen OT NOBEPXHOCTH NUCTA HA PACCTOAMHE HE MEHee. YeMm 1.5 AnameTpa AaTnka.
Paamep OXpanHOM NNACTHUHBI QONXBH H8 MEHEe Y8M B 9 pa3 NPEBLIWIATL PACCTOANKE. OTABNAIOWEE AATUHK
OT NOBEPXHOCTH NUCTa. ANR o6ecCneueHrMA TOWHOCTHM niamepeHnn Q0 1 % pa3mep OXPaAHHOW NNACTHMbI
AONXEH HE MeKree Yem B 15 pa3 NpesbiwaTh PACCTOANME. OTABNAIOLLEE QAATHHK OT NOSEPXHOCTK NKCTA.

Npn menkomacwTabHuix O0bvekTax MCNbITaHKA TPBOYBTCA NPUMEHATL AATNHKM W PACCTOAHMA,
PANBNAOWNE AATHHK H OCBBKT HCNBITAHNA. CODAIMBPHLIE OBBBKTY CNBLITAHUR.

ANA NPOBEAGHNA NIMEPEHMI HA ABMXYLWIMXCA OObeKTax TpebyloTCA nimepuTenvHbie Npubopu ¢
UHEPUHOHHOCTHIO U PAIPeWaIoWen CNOCOBHOCTLIO, 06OCNEUNBAIOWEH BOIMOXHOCTH NPOBBAGHNA TaKKX
HIMEPEHMA,

8.5.2 G6vemMHAR NNOTHOCTL 3apRAOB

Bna chepul ¢ OAMOPOAHBIM YCPEAHBMMBIM PACNPEABNEHNEM NNOTHOCTH 33aPRAA HANPANMEHHOCTL
ANOXTPUHACKOrO NONA Y NOBEBPXHOCTM N MAKCHMANLHBIM NOTEHUHAN BOIPACTAIOT NO NHHEHHON W
KBAAPATHYHON IABUCHMOCTH, COOTBBTCTBEHHO. CNEAOBATENLHO, NPH OAHOPOAHOM PACNPEASNEHNWN IAPAAA
NNOTHOCTb INBKTPHYECKOrO 3apRAA 8 06BLEME MOXHO ONPEABNATL NO HANPRXEHHOCTH INSKTPUHECKOTO NONK
y NOBEPXHOCTHA NN NO MAKCHMANBHOMY NOTEHUKMANY B KAMEPS NPOCTON DOPMbI.

AnA xaMep cNOXHON DOPMBI MOXHO NPUMBHATE KOMNBLIOTEPHOE MOABNNPORANNE, YTOOL YCTaHOBUTL
MPAHUUHBIB JHAUEHHA HANPANXBHHOCTH ANBKTPUNBCKHX NONBH K PACNPBABNEHHE NOTEHNLNANA 8 06LeME.

Kamepa moxeT 6biTb NN NONHOCTLIO HANONHABMBIM COCYAOM, COAOPXALWNMM 3apAA. nn HebonbwKMm
NpPOAYyBaemMbiMm  NPOGHHKOM NOoxanbHbix  06paduocs armocdepw. Heobxoawm Audank  npobHunka,
YPaBHOBELUMBAIOWNH XOPOLBS NPOXOXAGHME BO3AYXA C INPAHMPOBAHMEM INOKTPUNECKOrO NONRK,
80206NCTBYIOLOIND HA HAPYXHLIe NOBEPXHOCTH NPOGHMKA M COanaBaemoro 3apsaamu 8 6onbwom cocyne.
3PDEKTHBHOCTL IKPAHNPOBAHHA NPOBHHKA MONHO HCNBITATL, CHUMAA NOKAIAHKUA B OTCYTCTBAM 33PAAA BO
BHEWHNON CPANB. HO YBONUUNBAA NOTOHUMAN A0 BLICOKMX IHANEHHN., BOINBNCTENE BHOWHMX NONBH MOXOT
6LiTh AOBONBLHO CYWEOCTBEHHLIM, 8CNH NPOBHMK NOMBLLEH B UBHTPANLHYIO YacTs xpynHomacwrtabuoro
PACNPEAeNB8HHOro 3apRAa, FA8 NOKANLHLIA NOTEHLNAN MOXET AOCTUIATEL HECKONLKMUX ABCRTKOB KMNOBONLT.

8.6 Crexanne 3apraa

YTeuka 33pRAa €  MaTepnanos -~ (aAKTOP OfPAHKUEHUA INBXTPOCTATMNECKUX IPPExTOBs.
CNnenosarenbHO, CXOPOCTH CNOMTAHHOM YTENKM 33pAN3a - BaxMbi napameTp. CBOWCTBA, CBRIAHMLIE C
yTeuKon 3apRAOB. XaPAKTEPUIYIOTCA BPOMEHEM YTEUKH 33PRAA.
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TpaauunoHHO INEKTPONPOBOAHOCTL MATEPHANOB K. CNOAOBATENLHO. WX CNOCOBHOCTL obecneunsarts
yTeuKy 33pAA08 OUBGHHBABTCR AAHMLIMKU WIMBPBHHUA OBLEMHOrO WNN NOBEPXHOCTHOTO YABNLHOrO
CONPOTUBNEHNRA. JTO MOXET BbiTb YROBNETBOPUTENBHON XAPAKTEPHCTUKOW ANK FOMOreHHBIX MaTepuanos. K
COXANGHWIO, MHOMME MATEPHANBI H8 ABNRIOTCA FOMOTEGHHBIMH. W Y MHOTMX NPOABNRBTCA 33aBUCHMOCTL
YABNBHOIO CONPOTHBNEHHA OT HANPABNEHUA NPUNOXEBHMOrO HANPAXEHUA. Tak XaKk INEKTPOCTATUYBCKHE
33pRAB BOIHMKAIOT H3 NOBEPXHOCTAX NPU KOHTAKTE MNU NPU TPEHWU, NyulMA CNOCOD OUeHNTL CBOWCTBA
MaTePUANOB COXPAHATL 3aPRALI COCTOUT B HAHECBHHH 3APRAA HA MATepuan K nocneayouwem HabnioaeHun
33 CXOPOCTLIO 870 YTENKN.

3apRANTL MATEPHAN TPEHHEM OYeHb NPOCTO. B 3TOM W COCTONT OMEHb AOCTYNHLIA K NPAKTUYHBIA
cNocob 33pAXBHHUA NOBEPXMOCTEN TRBPABLIX MATEPUANDB. ATOT METOA 06NANABT U TeM NPEUMYLLECTBOM.
NTO NPU ITOM BOCNPONIBOAATCA POANLHLIE YCNOBHA. OAHAKO, 33PAKEOHKE A3HHBIM CNOCOOOM MOXeT
OKA3aTLCR NAOXO BOCNPONIBOANUMLIM. [MOPOWKN. FPAHYNB W XNONLA MATEPHANA MOryT OuiTh Nerko
3apANEHB NPH MOABNHPOBAHHH PEANBHLIX YCNOBUH OCAXAGHHA UNK TPAHCNOPTHPOBAHHA NOTOKOM.

KOpPOHHBIM BLICOKOBONBTHBLIM PAPRA  HACTO NPUMBHRAIOT ANR  IAPAXBHUR MATEPUaNO8 HNU
NOBEPXHOCTON. ITO NPOCTON U YHHBEPCANbHBIN CNOCO6 dapsoxerna. Meroa npumennM npn obpawennn ¢
T8EPALIMH NOBEPXHOCTAMWU, NOPOLIKAMU UNK FPANYNAMHU U MHAKOCTAMMK.

Mposoaawmne W PacCenBaIOWMe MATBPHANK MNK O06LeKTH C  yABNbHLIM  CONPOTUBNEHWEM
npubNnanTensHo pasubim Mexwes 10 ' Om. MOMYT 33pRXATLCA MO MHAYKUUH WAV NPYU NPAMOM KOHTAKTe
CBRILIO C NCTONHNKOM BHICOKOIO HANPRNKBHHA.

ObbiuHbin MeTOA HABNIDAGHUA YTEUKKW 33PRA0OB OCHOBAH H3 NPUMBHBHHK NPUOOPA ANA HIMEPOHWUA
HANPAXKOHHOCTN NONA Y NOBBPXHOCTH KU CHATUR XAPAKTEPUCTHKN 6r0 YOLIBAHKA.

ONR OueHKKn yYTBUKMW C MATEPUANOE VNN NOBEPXHOCTON OOBOKTOB NPUMEHRAIT MBTANNUMECKYIO
NNACTUHY. KOHTAKTHPYIOWYIO C NOBEPXHOCTLIO, U NIMEPRET XaPAKTEPUCTUKY YOLIBAHNA HA HEN HANPRXEHNA.

CKOpPOCTb YTEUKH 33PRA0B QNA MHOTUX KWIONALUMOHKBIX MATEPUANOB B8 GONLLON CTENEHK IABHCHT OT
NNOTHOCTH 3aPAA0S — HEeM BbILE NNOTHOCTL JAPAR0E, TeM ObICTPEE NPONCXOANT nx yTeuxka. Ouenb BuicTpan
8 HaUANLHLIA NEPHOA CKOPOCTL YTOUKW 33PAA0S MOXET 3aTeM CYWECTBEHHO 3AMEANATLCA, NOCKONLKY
NNOTHOCTL 33PAROB YMBHBLWABTCA. MMO3TOMY NYNWHA CNOSOE MHTEPNPETUPORATL CKOPOCTL YTEBHKK ~
CPABHBHNG C NIBECTHBIM MATEPHANOM.

UTO KacaeTCA KONMYACTBA 33apAAA, OCTAWIOIOCA HANPHMEP, HA CbINy4eM MaTepHane Nnpu ero
XPaHBHUNW, TO TAKAA XAPAKTEPUCTHKA OCODOHHO BAXHA. B ANHAMHYECKX NPOUECCAX INGKTPHUIAUMH. TAKMX
KAK NHEBMOTPANCNOPT MATEPHANA. BAXHLIM (HAKTOP = HHCTOTA  UIONUPYIOWNX  NOBEPXHOCTOMN.
KOKTAKTUPYIOWNX C NPOAYKTOM.

NaeansHo, NOITOMY, ONPBABNHTL YCNOBUR YTENKH NO NOBEPXHOCTH K wepe3 obbem. Kowtaxr ¢
dnanuamn CNOCOOCTBYBT NPOUMYLLEBCTBEHHON YTENxe MO NOBEPXHOCTH. 8 TO BPBMA KXAK KOWTAKT C
METANNNYBCKOR ONOPHON NNACTUHON — YTEUKE H4epe3 oOvem. INA MAaTEPHANOB. NPUMBHABMBIX B MOHTAXE.
KOHOUHO, HEO6X0AMMO HAbNIAATL YyTeuKy 33PAAJ8 B8 YCNOBMAX CyWECTBYIOWMNX 33IOMNEHHLIX YINos
YyCTaHOBKH.

HeobxoanMo MHHWMHINPOBATL O6pawWeHwe € MaTepuanamn. BHOCAWEE NIOOLIe WIMEHBHHA 8
CBONCTBA HX NOBEBPXHOCTEH. Mopow RONXKHE BbiTe NOMELWEHH 8 NOAXOARLWIUA KOKTBUHEP.

8.7 Conpotmanenne ¥ yaenbH0e CONPOTHUBNEHNE

3NexTPUUBCKOe CONPOTUBNEHME - DUIMNECKMH NAPAMBTP C  HANGONLLUMM  AMANAIOHOM,
OXBATHIBAIOWMUM JHAUBHHA, OTNUNAIWNECA CBLIWB. YeM NPUONNUINTBNLHO HA 30 RECATUUHBIX NOPAAKOS, OT
METANNOB A0 NONTH COBBPLUBHHLIX NIONATOPOA. CONPOTHBNEHNE K YABNLHOB CONPOTUBNOHNE W TBBPALIX
o6beKTO8 H XKMAKOCTEN MIMEPANHCL B TONEBHWE MHOTMX NBT. B NuTepatype u 8 CTaHQapTax ONUCAKO
60NbWOE KONKHECTBO MEBTOA08 MIMEPEHHA. OYEBHAHO, NTO HUKAKOH BANHCTBOBHHLIA METOA HE NPUMEBHHM
NO UONOMY AWANAIOHY JHAYBHHA NIMBPREMBLIX BENHYHH, HO, B oBnacTv anexTpoctatTia ByayT. BEPORTHO,
AOCTATONHL B GONBWKHCTBE CNYNAEB MOTOALI, NPU KOTOPKIX 06paley NPOCTO NOMEW AT MexAay Napon
INEKTPOAOB U NIMEPRIOT TOK NPKH 3ANIAHHOM HANPAKEHWUY.. CONPOTUBNEHNE NOBBPXHOCTHN OAHOO U TOrO X6
CaMOro MartepmMana MOXET IHANMTENHHO OTNNNATLCA H3-3a abcopbumn 3arpRavennn. 0006eHHO BOAL.
MO3TOMY ACHO, NTO ANA NIMBPEHUA NOTPBGYIOTCR PAIHDBIE CHCTEMBI INBKTPOROB. HO NPUHLKN UIMEPEHHA
OCTaeTCA OQAHHM U TEM X8,

AN/ MaTtepranos ¢ XOPOWWMH HIONALUUOHHBIMA CBOMCTBAMH NPH NOCTORHHOM INBKTPHYECKOM NONE
HabNI0QABTCA HBNPEPLIBHOB YMEHBLLUIGHUE TCKA (MK YBENNYEBHHE CONPOTHBNEHHA). Kpome Toro. ANR 3Tux
MaTepPUaANOB TOK MOXBT YBENHYMBATHCA HENUMBHHO NO MEPE YBENHHYEHHA HANPANXEHHA. ITn PaxTOpw
ABNAIT  KOHUENUUIO YABNBHOTO CONPOTHBNBHHUA HECOBBPWIGMHON W 3aTPYAHAIOT  WUHTBPNPETAUHI
INCNEPHMSHTANBHBIX HABNOABHKA. OGLIAA NPAKTHKA COCTOUT B TOM. HTO ANA TaKMX MaTepuanos ¢
BLICOKMMU HIONALUNOHHLIMH CBOHCTBAMI YCTAHABNMBABMOE 3HANGHWME CONPOTHBNEBHMA PBMCTPUPYBTCA
NOCNS NPBAYCMOTPEHHON BHABPNXM, NOCNS ONPEABNBHHOIO BPEMEHH.

B8 npaxtnke wnHOraa TpebyeTCA NPOBBABHME WIMBPEHHA CONPOTUBNEHUA OT NOBBPXHOCTU
CMOHTHPOBAHHON KOHCTPYKLMM A0 3338MNHTENAR 3NAHNR MNH CONPOTUBNEHUA 3awmnTHon obyan. B tamx
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CNYNAAX QBNUCTBYBT NPUHUNAN, B COOTBETCTBMA C KOTOPLIM CHCTEMA INEKTPOAOB AONKHA, NO BOIMOXHOCTH,
TONHEe COOTBETCTBOBATH PEANLHLIM YCNOBUAM.

BaxHo. 4TOObI xOpOWNH KOHTAKT GbIN yCTaHORANEH MeXAY INeKTpoaamn v obpaiyom. NoaTomy wacto
NPHMEHAIOT MATKNE INEKTPHYECKH NPOBOAALLME MATEPUAND MNN METANNHYECKYIO PONLIY B CONETAHMN C
MATKUM MATEPHANOM. ANA XHAKOCTON 1 NOPOWKOB TPEGYIOTCA CNELIMANBHLIe H3IMEPUTENLHLIS AYenkn. B
TeX CNyNanx, KOfA3 CONPOTUBNEHME NPOAYKTA TOFO e NOPRAKA, NTO W CONPOTHUANEHUE HIONHPYIOWNX
N6TaNen NIMEPUTENLHON AYEHKK, TPROYIOTCA OXPAHMBIe INEKTPOABI, OTCEKAVWHE NAPAINTHLIE Toxu. Mpu
3aNONHEMHA HIMEPUTBNBHON ANEHKH NOPOLIK2MH TPEBYETCA. HTOOM NPUMEHANCA meToA, obecneunsaoWmn
610 BLICOKYI0 NMOTHOCTb.

8.8 CnocobOHOCTL HAKANNNMBAHNKA 3apRaa

HacTo HEOBXO0ANMO NIMEPUTL I3PAMABMOCTL. NTOOBI OUBHNUTL TOKH, KOTOPBI® MOTYT BOIHUKHYTL NPH
NpoBeAeHnkn ONepaunn mnn Npu oBpawennn ¢ ONPeABNEHHBIMN NPOAYKTAMU. B HEKOTOPLIX CNYHAAX, Yem
6onbwe 3atpauenHan pabora, tem Gonbwe 3apsa. Hanpumep. npn paamone 3apsa Gonbwe, yem npw
NPOCEHBAHUA NOPOLWKA, NPH NPONAYKE XMAKOCTH Hepe3 GuneTp 3apaa 6onbwe. yeM NpU NaMUHAPHOM
TeueHun. [lpyrne HacTo BCTPONAVWMECA CNYHAW INEXKTPUIAUUNKM: TPEHHE MATePHana, TPAHCNOPT no
NOHTOMHBLIM  TPAHCNOPTOPAM. NHOBMOTPAHCNOPT. TPYOONPOBOAMLIM TPAHCNOPT XMAKOCTON, XOXAOHHE
NoAeH NO HIONNPYIOWNM NOKPLITUAM NONA.

3apan. obpalyloWMACA HA ONPEABNEHHOM KOMNOHBHTE, MOXET OniTb MIMEPEH HENOCPEACTBEKMO C
NPUMEHEHNEM UNNHHAP3 Dapanes KN KOCBEHHO NO AANHBIM WIMEPEHHIM NONen NOTeHUWANa WK
HaNPAXEHHOCTH, COOTBETCTRYIOUNX ITOMY 33pAAY. M13-33 PaBOHCTBA 3aPRAOB HA HCNBITYEMON NOBEPXHOCTH
¥ H3 TPYWBMCR MATEPNANe, 6CTL BOIMOXHOCTb BLIGOPA, KAKON N3 HIUX NIMEPATD.

Npu MIMBPEHNAX AONXHLI NCNONB3OBATLCA HOBLIO MATEPHANDLI, HYTOOLI WCKXNIOYANKUCL WUCKAKEHHA,
BLI3BANHBIO 3AfPAIHEHNEM.

Painenenne 3apRAOB MOXET CONPOBOXAATHCA WX YTeuKONn. Meway paznenfiowvMUCA TeNnamu
NPOUCXOAAT Pa3IPAAB. M3MepeHHbIA 33PpARA ~ PE3YNbTAT 6aNaHCca NPOUSCCOB INAKTPUIAUNK U PAIPAXEHHA.
CnenosatenvHo, 3apRa AonxeH OuiTb H3IMepeH HeNOCPEACTBEHHO CPaly NOCNe ero 06palnsaHKA.
Hanpumep. Texyune UCNbITYeMbIe NPOAYKTH AONXHKL CPA3y NOCTYNATL B UNNVHAP Papanen NIMBPHTENBHON
CUCTEMDI.

BHelwHKne 3NeKTPHYECKME NONA MOrYT BNMATL HA NPOLECC PANBNBHNA 3APRAOB, TAK NTO UIMEPEHHA
AOCNXHBI BLINONHATLCA B YCNOBUAX IKPAHUPOBAHHA OT BHOLUHHX NONBHN.

8.9 Tox

ECTb HECKONLKO OONACTEN, B8 KOTOPLIX B INEKTPOCTATHMKE YMOCTHBI HIMEPEHHWA TOKA. Ouenb
M3NEHLKME TOKN, MEHLLE HECXONLKMX HA. OGYCNOBNBHLI INBKTPONPOBOAHOCTLIO HIONATOPOB. Toku 6onee
BHICOKMX IHANEHWUH, NOPAAKE MUKPOAMNEP, BOIHUKAIOT B NOTOKAX., 3 TOKM, MIMEPREMbIe B amnepax, B8
Pa3pRAAX CTATHUACKOrO 3NeKTpUuecTsa. Kommepueckn AOCTYNHBIE JNEKTPOMeTpu obecneunsanT
BOIMOXMOCTE UIMEPOHHA TOK3 B NEPBLIX ABYX CNYMAAX, 3 ANLTEPHATUBHLIN METOA MIMBPEHWA TOKa NO
NOTEeHUNANY 33PAX3IOWErOCA KOHAGHCATOPA M3IBOCTHO OMKOCTH NPWEMNeM BO BCOX Tpex cnyuasx. Yro
KACABTCA TOKOB WCXPOALIX PAIPRAOB, TO BAXHO, HTOOH BECL 33aPAA NPOWEN HEPe3 WYHT C MaNbIM
CONPOTHBNEHHEM. BaxHO Tawxe, NTOOLI NAN6HNE HANPAXEHHA HA WYHTE BBINO HECONIMEPHMO MANO 8
CPaABHEHNK C HANPRXOHNEM HCTONHWKD. POAKTHBHLIN MMNBAAHC WYHTA QOMKEH BbiTh HE3MAYMTENLHBIM NO
CPABHBHWIO C 80 AKTHBHLIM CONPOTUANOHNEM, NTOOH NANEHNE HANPAKBHWUA HA WYHTE BHNO TONHOH MepOoH
NPOTEKAIOWErO NO HeMY TOKA. MHEPUMONHOCTD HIMEPUTENLHON CHCTEMBI QONNNHA ObiTb MHOFO MEMLLWe
MUHUMANLHON ANHTENLHOCTH PA3PARAA. NOANGXAWEro WiMepennw. Mpu paspagax ¢ NPOBOASWMNKX Ten
HHEPLHOHHOCTL NPUBOPOB A0ONXKHKHA BbiTh 1 HC NNKU MEHEe.

Heobxoanmo, 4TOOH MaKCHMANLHLIE 3HAYEHHA HANPAXEHWA HA WIMEPHTENLHOM CHCTeME M
NPHMEHABMbBIE CPEACTBA 66 333EMNEOHNA. NPHMEHABMbLI® BO B3PLIBOONACHON CPARE, HE NPUBOANWMM Omi K
BO3HHKHOBEHWIO NCKPOBLIX PA3PRAOS.

OnTimansubin cNOCO6 06eCcNeUNTL HUIKYIO HHAYKTHBHOCTL COCTOMT B8 TOM, 4TOOW cHOPMUPOBATS,
HaNPUMEP. WYHTHPYIOWEe BXOAHOe conpoTHBNeHHe B8 1 Om 13 10 napannensHbix CONPOTHBNEHUA, KAXKA08
no 10 OMm. UT0o6bI AOCTHML HU3IKOTO PEAKTUBHOIO VMMNBAAHCA WYHTA AnA wactor ao 1 My, noneleu
NOBEPXHOCTHLIN  MOWTaX peauctopos. Mpn  npumenennn kabens ¢ CcoOCTBEHHBIM  BONHOBLIM
conpoTnanennem 50 Om aNA COBANHBHHA AaTunKa ¢ NPNBOPOM cneayeT coBNICTH YCNOBUE. NPN KOTOPOM
BXOAHO@ WU BLIXOAHOE CONPOTUBNSHNA Kxabena Obinn 6w pasu SO0 Om. Bonbwwne Tpebosanns
NPEALARABNRAIOTEA K KAYECTBY 33I8MNEOHUA K IXPAHMPOBAHUA KI-33 HEOOXOANMOCTH KMCXNIONKUTL UCKAMEHHA
PE3YyNLTATOB MIMEPBHUA, B CBRIN C NBPBXOAHBIMU NpoueccaMn. MONe3HO NPOBEPUTL, HE8 BOIHWKAIOT NH
CUMHANBI B CNYNAe Pa3PRAa HENOCPBACTBOHHO HA 3A3BMNEHHYI0 NOBEPXHOCTS., 3 He Ha NPOOHUK (Ha
AATUKK).
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8.10 Heprua 6MKOCTHLIX Pa3IPAROSs

Onpenenerne IHBPMMK, PEANNIOAAHHON B PAIPANS, BAXHO ANA OUBHKN BOIMOXHOCTH NOBPEXABHUA
NYBCTBUTE@NbLMBIX YCTPOMCTE M MHHUNHPOBAHHA CMECeN C BOIAYXOM FOPIONMX BELWECTB W maTtepnanos. B
HaCTOAWEe BPEMA HET OBWEeNPUHATOrO METOA3. ANA NPAMOrO HIMEPEHUR ITON IHEPMMIK. TaMmbin O6wnn
cnocob ONPeAeNnUTb IHBPIKIO. 3ANACEOHHYIO 3APAMEBHHBIM OOLEKTOM, NYTEM HMIMBPEHNA HANPRXEHUK. V. K
emxocTn, C, n pacieTta aweprum no ¢opmyne 0.5 CV’. Boanencrene paipana NPUHATO OUEHMBaTb NO
IHEPrUN TaKOro KOMABHCATOPA. 3aNACAHHOW NEepefn PalIPRAOM. MeTon HCNLITAHWMA BOIAGNCTBWUA TaKOro
papsAaa Ha anexTpoxnoe obopyaosanne npusenen 8 FOCT 30804.4.2. MeToa ONPEABNEHNA MUHHMANBHON
IHEPrM IANNFAHNA NBLNBBOIAYLLKLIX CMECen NPpUBeAeH B [5).

8.11 JuOpPruA 3amnrannna

8.11.106wne nonoxeHnn

Jueprna, TPebYIWANCA ANA 3aMUIAHMA (A308 WNW NBINEBOJAYWHLIX CMECENH. CHWXABTCA NPw
BKNIONEHHH CONPOTHBNBHHA HNN MHAYKTHBHOCTH B U8NbL PAIPRAA BMKOCTH, YBRBNNNHBANWBH QNNTBNLHOCTE
paspsaa. OO6bINHO HCNBITAHMA NPSBOAAT 663 BKNIOHBHHA AONONHHTENBHBIX WHAYKTUBHOCTEH B ueNnb
papsaa. MrHUMaNBHYIO IHEPrMI 3axnraHna (MI3) cmecen raaos uNK NLINGH ¢ BOAQYXOM HAXOANRT NYTEM
NPOBEABHNA COPHM WUCNBITAHHWK, B XOAE KOTOPLIX NOCNEAORATENLHO, NOKA HE NPEKPATATCA IAMWUIAHWA.
CHHUXANOT IHEPTUID, JANACEHHYIO B KOKABHCATOPO NBPeA PA3PRAOM. BOIRENCTBYIOLWEM HA CMECh. Nopowox
WMNYNLCOM CXATOO BO3AYXA PACCEMBANT B NPOMEXYTKE MEXAY INEXKTPOAAMW, MEXAY KOTOPbIMK C
3a06pPXXOH B HECXONLKO MUNNUCEKYHA OOpayeTcA wuckpoBoW palpsa. [NA NONYHEHHA WUTOrOBOrO
PeIYNLTATA KAXALIH Pa3 TPeByeTCA MHOrOKPaTHO8 NOBTOPeHne Goneworo xonwyecrsa onepaunn. Metoq
ONPEAGNEHUA MUHUMANBHON IHEPINK JKMIAHUA NBINGBO3AYWHLIX CMECENH NPUBBABH B [5).

ONTUMANBHBLIN MBTOA OUBHKN 3AXWUIAIOWEN CNOCOOHOCTH PAIPRAOB C 3APAMEHHLIX NOBBPXHOCTEN
CcOCTONT B8 obecneveHnn PaIpANOB HA 3AIBMNEHHLIA CHBPUHECKHIA INBKTPOA. PACNONOXEHHBIN B rTybGnMe
OTKPHITOrO CTakaHa M3 M3ONUPYOLLEro MaTePVMaNa. 3aNONHEHHOMO CMECHIO KIBECTHOIO COCTaBA rOPIONEro
rasa ¢ 803ayxom. flaHHOe YCTPONCTBO HALIBABTCA «30HA 3AXUIAHWAD. CAKT JAMUraMUA CMBCH. B KOTOPYIO
NOTPY™EH INEKTPOA, CAYXUT NPAMBIM NOKA3ATENBM 3I3XNWIAIOWEN CNOCOOHMOCTA MCCNBAYeMbIX PA3IPRAOS
CTAaTHYECXOrO INBKTPUHBCTBA. Jammurawan cnocobHoOCTe paspraa tem Gonwise. yem Gonbwe 3ueprun
3AXNIANNA CMECH, KOTOPAR CNOCOBHA 3aropaThecs OT 8ro BO3AGHCTBNA. B 0ANHAKOBLIX YCNOBUAX MCNBITAHNA
3aX1ralowan cnocobHOCTb PaIPRA0B C OTPULATENBMO 33PAXKEBHHON NOBEPXMOCTH 6OoNblie. 4eM ¢
NOBEOPXHOCTH. IAPSXKEHHON NONOXMUTENLKO. DANT NOABNEHHR 3AXMIAHHA NPU NPOBEBABHWN WHCNBLITIHWUA
CBNABTENLLTBYAT O PEANBHOCTH PHUCKA 3KUIAHMA. 3IMUIAHNE CTATHCTHYBCKVH NPouece n TpebyeTcs
6ONLWOE KONMYECTBO WMCNBLITAKWA, B KOTOPBIX 23XWUFAHKWE OTCYTCTBYeT. NuTOOGbl yTBRepXAaTb. WTO Prex
3aXNIANNA MaN.

HanpaxeHne cneaysT HaMepATs A0 W NOCNE Pa3PRAA, T. K. IHEPMA MOXET BbiTb MIPACXOQ0BaHA He
NONHOCTHLIO.

3PDPexTMBHOCTLE BOIABHCTBUA MCKPOBLIX PAIPRACE CTATUHECKOTO INEKTPUNECTBA MOXET CHNBHO
MIMOHATLCA C YBBNUNGHNEM NEPUOANNHOCTH KU ANUTENLHOCTH. POCT NEPHUOAMIKOCTU MCXPOBLIX PAIPRAOS
MEXAYy METANANYEOMMN NPOBOAKAKAMN B BOSAYXE TONHE® HABNIAABTCA NP HoNee HUIKMX HANPRNXEBHNAX,
a npn cbnnxernn anexrponos ewe 6onee Tounes, wem B8 CTabuNbHbIX PaAIPRAHBIX NpomexyTkax. B
NPUHATEIX B8 MIK HCNBITAHMAX NPUMEHRIOT KAK WCKPOBLIE Pa3pRAbl NPU CONUXBHKUK INEKTPOAOE B LENKX,
GYBCTBHTENBMHBIX K WX BO3ABHCTBMIO, TaK W KOHTAKTUPYWOLWME INEXTPOAbI, NPUMBHREMbLIE NPH
POPMNPOBIHNK BOHBI TOKA 3303aNHON DOPMbBI. KPATKOBPEMEHHBI® IHANEHMA TOKA AONXHH GbiTy Bonbwe
Npn HENOCPBACTRENHOM KOHTAKTE W, CNOBAOBATENLHO, AOMXMLI ObecnewmsBarb GONLWYIO XKECTKOCTL
MCNLITAHKUA YCTPOMCTBA.

Yrob obecneunts HaQ8XHOCT: PeIYNbTATOB ONPEAGNBHWA JIHEPIMH 3axuraHWA, Tpebyertca
NPEABAPUTENLHO XOPOLWO CMEWATH KOMNOHBHTH W O0eCNeYNTL CTPOrO ONPEABNEBHHLIA KOMNOHEHTHLIN
COCTaB ra30- MAM NBINEBOIAYWHON CMECH B PAIPAAHOM HCKPOBOM NPOMEXYTKS. Pa3pRAMBIN MCXPOBOH
NPOMEXYTOK QONXEH NPEBLIWATL KPUTUHECKOE 3HA4BHHE, NPU XOTOPOM INEXTPOABI CNOCOOHLI OXa3LiBaThL
oxXNaAXAAWEe BNHAHKME HA 00PaIYIOWEECR RAPO NNAMEHKW. PA3pRAHAN LUeNb W 868 KOMNOHEBHTH AONXKHE
obecneunsat 8MKOCTHON xapaxTep pPa3pRAa. ONTHMUIAUNR TOKA N NOCTOAHNHON BPBMEHH PAIPAAHON LENK
ANA PAPRAO0B. IANUIAIOUWNX NBINBBOIAYWHLIE CMECH, AONNKKB BLINONHATLCA C yH8TOM ONLITA.

Koraa NprUMEHARETCA 30MA 3DKWAHMA, Heobx0amia XxOpowan obWAaA BEHTUNRUMA, NTOON nibexan,
CKONNEHUA BONLWOro O6HLEMA BSPHIBOONACHON: CMECH K B CNYHAO JDXUIBHNA PHCKA KPYNHOMACLWTAOHOIO B3p6iBa.

8.11.2 3xBUBANGHTHAR JIHEPIUA

32XNIAGMOCTL FOPIONMX  39LECTB W MATEPHANOB OT Pa3PRAOAE CTATUNBCKOrO INBKTPHYECTRA
XapaKTepuayloT MUHUMANBHON JHEPIMeN JIVIAMKA. [INOTHOCTL MOWMHOCTM PaIPRAA  CTATUHBCKOro
INOKTPUHBCTBA TAIKE BAXHA ANR XIPAKTEPUCTHKM BEPOATHOCTM 3IAMHIAHWA PAIPRAOM CTATUHBCKOro
anexTpu<ectaa. Mpu 3TOM, 33 WCXNIONEHHEM BLIWE PACCMOTPOHHOTO CAYNAA NONYHEMUA WCXPOBLIX
PaIPRA0B. B8 OCHOBHOM, ONPEABNNTL NONHYIO IHBPIUI0 PAIPAAA CTATUHECKOrO INEKTPUNECTBA HENerxo.
MHOro nerde oNPeABNKTL. CXONLKO IHEPIUK IATPAYMBABTCA KA 3aMHranne. 10 ITOM NPUYNHE, KCKPOBON
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PA3IPAA HENONBLIYBTER, HTOOL NIMBPHTL IHBPTUIO JAKUIANNA, TaK KX TAKOM Pa3pRA 0BBCNEYNBaBT BLICOKYI
NNOTHOCTL IHOPIUK BO BPEMEHN W B8 NPOCTPAHCTBS H NOIBONRET ONPEABNNTL 3ATPAYEHHYIO IHepMI0. MpH
APYTHX HBNCKPOBLIX PAIPRAAX CTATUNBCKOrO INBKTPHHECTRA, IKBHBANEGHMTHAR IHEPIUA ONPEABNRETCA KAk X
[Dxoynen. xoraa pa3pan 3AKMraeT CMOCL C MUHUMANLHOW 3Hepruen 3axwurawna X [xoynen. Tax
IKBMBANGHTHAR IHBPTUA IKCNBPHUMOHTANBHO ONPEABNEHA NO IHEPIUK JAXHIANNA. ATO yAOGHO Npn anannae
pUCKa  33XMraHWA. Byaem CunTaTh, uTO JHEpPrnA  palpana  (HeMCKPOBOro) COOTBBTCTBYOT ITOW
IKBHBANEGHTHON IHEPIMK. TaK HAILIBABMAA IPPDEKTHBHAN IHEPTUA ONPEABNRBMOTO INBKTPOCTATHYECXOMO
Pa3pRA3 ONPBABNAGTCR NO (PAKTY IANMIAHHA CMECH C NIBBCTHON MHHMUMANBLHOW IHEPIHeN 3AXHIAHUA W
NPHHUMABTCA PABHOH MHHHMANBHON IHEPTUA IAKNIAHUA ITOW CMBCH.

8.12 Nepenoc 3apana npn ICP

8.12.1 O6wne NONOXOHNA

BHAMAHWE! He npoBOANMTL HIMEPEHMA NEPEHOCA 33PAAA B8 HWMNYNLCAX Pa3IPRAOB B8O
B3PbLIBOONACHON CPpeAe.

Npn NMobbix pa3pRAaX CTATUNECKOrO JINEKTPUNECTBA MOMMO NPOBOANTL HIMEPEHWMA 3APAAOS B
6AMHMYHBIX MMNYNBLCAx Toka. MpoBBABHME TAXMX WIMEPBHMA NOIBONKRET ONPAAGNATL  3ANUIAOWYO
CNOCOBHOCTL Pa3IPRA0B CTATUHOCKOTO INBKTPHUYECTBA. MOX33aHMO. HTO BOPOATHOCTL JAKMIAHHA FOPIONEN
cpenbl PAIPRAOM CTATUNECKOrO INEKTPHUIECTBA MOXET ObiTh CBA33HA C 3APRAOM B UMNYNLLE PAIPRAMOTO
ToKa. CNeAyeT OTMETHTL, NTO COOTHOWEHHE MEXAY 33PRAOM B UMNYNLLE M BEPOATHOCTBLIO IANWUIANHA
MOrYT ObITb OrpannueHbl CNEUNPUKON MATEPHANOB. C KOTOPLIX BOIHWKAIOT PAIPAAB U NPHMEHABMON
MOTOANKON HIMEPOHNH. MPUYNHA ITOrO COCTONT B TOM, NTO PA3PRALI OTNHYAIOTCA NO NPOCTPAHCTBEOHHOMY W
BPEMEHHOMY PACNPBABNEHNIO IHEPrUK. Hanpumep, NpH OAWMAKOBOM 33APAAE B8 HMMNYNLCE MEHbLLWAA
BEBPORTHOCTL 3AXNIBHNA BOIMONHA NPWN KNCTEBOM PA3PRAS, Y8M NPHU NCKPOBOM. JTO BOIMOXHO, NOTOMY HTO
IHEPMA NPW  KHUCTEBOM PaA3PRA6 pacnpenenexwa B 3IHaYnTenswo OGonnwem ofveme raza. Xota
MUHUMANBHBIG IHAYBHNA JAPRAOB IAXWUIAHWA YCTAHOBNEHL ANA PASNHYMBIX (3308, HX CNBAYBT NPUMEHATL
TONLKO KXaK CNPABONHLIE IJIHAYOHWA. ITHMHM IHANGHMAMY CNBAYET NONLIOBATLCA NPU NPOBBABHWH
M3MEPEHNN IAPARACO B HMNYNLCAX B UeNAX OGecnevueHna 6830NACHOCTM CaAMHUX NIMBPEHIA.

NpuHunNnansHan cxema yCTPOHCTBA AMNA HIMEPEHHA 33PRAA B8 AMNYNLCE NPN INEKTPOCTATUHBCKOM
Pa3pRAE NOKAIAHA HA PUCYHKE 6.

1

nd|
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6 a) NpuHuMNUaANEHAA CXOMa YCTPOWCTBA

5 6 5 6
® J— o . *
7 I 8
6 6) NamepurensHan uenodxa ¢ 6 8) NamepunTenvHan uenouka ¢
KOHABHCATOPCM Pe3IHCTOPOM

1 - 3apAXeHHLIN OBBEXT Mnn NOBEPXHOCTL, 2 — CHPOPHNECKNA ABYXKOMNOHBHTHLIN PAIPAAHLIN
INOKTPOA: 3 - NIMEPUTENBHAR UBNL, 4 — ULMDPOBOA 3ANOMUHAIOWMKA Ocyunnnorpad (Kanpumep, ¢ NONOCON
nponyckauma 1 Tu). 5 — XOHMTAKTHOB8 COCANHOHWE C INBXTPOAOM. 6 — KOHTAKTHO® COeAWHEHMe C
OCUNNNOrPaAPOM: 7 = KOHABHCATOP (HaNPprumep, 20 HD). 8 - peancTop (nanpumep. 0,25 Om);

PucyHox 6 - NpUHUXNHANBHBIE CXEMbI ANR MIMEPSHNA 33PRAA B MMNYNBLCAX PAIPAA0E CTATUHBCKOrO
3NBXTPUNECTEA C ANbTEPHATNBHBIMU HIMEPUTENLHLIMH LUBNAMN
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8.12.2 InexTpon-papraHnk

Paimep n reoMeTpPUA INEKTPOAA AONXKHBI 066CNENNBATL BOIMOXHOCTL NPOBBAGHHA NIMBPEHNUNA. ANA
KOTOPbIX OH NPEAHAIHANEH. Hanpumep. ONTHMANBHLIN ANAMETP ANA NONYHEHWA Pa3PRAOB T CHUNBHO
JAPANBHHBIX NOBEPXHOCTON COCTABNRET NpnbnuantensHo 30Mm. ANA nosepxwocten ¢ 6onee HMikon
NOBEPXHOCTHOW NNOTHOCTHLIO 3apAROB 6onee NOAXOARWMM MOXET OKA3ATLCA INEKTPOA MEHbLIero
ANAMETPA, HANPHMEP, INEKTPOAR C ANAMETPOM 2 MM. OCOBEBHMO 8CNN UCCNBLYBTCA 3AXHUIAHNE CMEcen C
BLICOKOH SYBCTBHTEONBHOCTBLIO K JAMUrAOWEMY BOINBHCTBUIO PAPRA0S. K HAM OTHOCATCA, HaNpuMep.
BOA0POACBOIAYWHLIE CMECH. IPUMEHEHNHE INBKTPOAOB C AHAMEBTPOM CYLIBCTBEHHO MENLLLE 2 MM CneayeT
HCXNIOUNTD. T.K. OHH CNOCOGHBI X KOPOHHPOBAHHIO. INEKTpoAaw AnametTpom 6one 10 MM QONXKHE BTy
ABYXKOMNOHOHTHLIMH, C UOHTPANLHON HACTBIO. COGANHEHHNON C HIMEPUTENBHON CUCTEOMON W C BHOLIHHM
3338MNBHHLIM 3XPAHOM. [TPUMOHEHKE ABYXKOMNOHOHTHBLIX INBXTPOAO8 Heo6xoawmo. wTo6u nIbexats
aPaKTa 3apANKBHHA NO NHAYKUMMK eLle A0 TOFO. KaKk NPOW3IORABT Pa3pAA.

8.12.3 Cxema namepexnn

ViameputensHan uenouka moxer BoiTs yCTpOeHa NO OQHOMY M3 ABYX BAPUANTOB. MOXET Oty
NPUMEHBH KOHQBHCATOP NNK pe3ncTop. obbiuno 8 20 KO n 0.25 Om coorsetcTBenHo. Ocumnnorpad
OTPAXKABT NIMEBHEHAG HANPAXEHHA BO BPEMOHW. [NA KXAOrO BAPHANTA HIMEPHTONLHOW UBNOYKK, KaK
NOKA3aHO HA PUCYHKE 7, NONYHABTCA CBOR OCUNNNOTPAMMA HIMEHBHNA HANPRKOHHA BO BPEMEHHN.
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7 3) EMKOCTHAA N3IMEPHTONBHAA LUBNOYKA 7 6) PeIncropHan HimepurenbHan LeNoyKka
n pANMONaHVNE - 3o NAGANUINPDIBANNOA NPAACTABNGHWE OCUNNNOIPAMM.
PUCYHOK 7 = OCLUNNNOIPAIMMA HANPRXBHHE/BPEMA.

(IpUMEHEHNE KOHABHCATOPA B WNIMSPHMTENLHON UeNOuKe oOecnevynsasT NONYHEHWe CTYNeHHATON
OCUMNNOrPaMMbi. 3apAA B NMNYNBCE B KYNOH3X PACCYMTLIBAGTCA YMHOXOMUEM AaMNNWUTYAN B BONLTAX HA
BENHYNKY BMKOCT KOHQBHCATOPA B papanax.

Pe3nMCTOP B NIMBPHUTONLHON LENK BLIPaBaTLIBABT MMNYNBC. VI3IMEPNTONBHAR CHCTEMA OcunnNorpada
MHTOIPHUPYBT HANPAXEHNE NO BPEMEHM ANA NONYNEHNA IHAYEHMA B BONBTAX HA CexyHAay (B'C). xoTOpoOe
MOXHO PA3A6NUTL HA 3HAYOHNE CONPOTUBNENHA B OMAX, HTODB NONYUNTL NEPEHOC 33PANA B KYNOHAX.

8.12.4 ANbTepHATHBHLI6 YCTPONCTBA NIMOPOHHA JAPARAE B MMNYNbLCAX

ANA NPUMEHBHHA AOCTYNHBI KOMMBPHECKUE NPUBOPHI, NBPEHOCHBIE KYNOHMOTPLI, NPEAHAIHANEHHBIO
ANA NIMBPEHHA 3APRAA B UMNYNLCE NPU PAIPRAAX CTATUHBCKOrO INBKTPUNECTBa. Monbops NPOCTH 8
o6pawennn n 066CNEUNBAIOT NPAMOB CUNTHIBAHNE ABHHLIX MIMEPBHHA. OHM NONBIHLI ANA BLIRBNEHNA
Pa3pPRA0B. NPEACTABNAWMNX ONACHOCTL KAK NOTOHUMANLMBLI@ WCTONMUKM 33aXUrammA. HOo npn  nx
UCNONB3OBAHNK CNRAYOT YUNTHIBATL CNEAYOLLEE:

a) ecNKU PalpRAHBIA INEKTPOA BXOANT B KOMNNEKT NPHOOPA, TO Br0 rEOMETPHIECKNE NAPAMETPL
(AMaMETP) MOXET OKA3ATRECA HE ONTHMANBHLIM ANA NPOBOANMbBIX NIMEPEHNA.

b) ecnm paspagwbiin INEKTPOA = TBEPA3A CHEPA. AAHHLIE WIMEPOHWIA MOTYT KCKAKATLCA
MHAYUHPOBANHBIMK 33PANAMN,

c) ecnu npnbop He npeaHasHaueH ANA NPOBEAGHWA MMNYNLCHBIX HIMEPEHWA, TO HEBO3IMOXHO
YCTaHOBHTL ABNABTCA NA HIMBPEHHOE JHANEHHE XAP3KT@PUCTUKOW OQUHONHOrO PAIPRAHOTO MMNYNBLEA NNK
MHTErPaNbHOH XaPAKTOPUCTUKON CePHH PAIPAAHBIX HMNYNLCOB.

8.13 EmxocTe

EMKOCTb MOXET ObiTo MIMEPEHA NYTEM NPUMEBHEHHA MOCTA NEPEMEHHOTO HANPAXEHNMA HNW NyTem
WIMEHEHHA HANPAXEHHA V,, KOraa NapannensHo BKNIOMAIOTCA NPEABAPHTENLHO IAPSKBHHAA QO

HaNPAXENNA V2 HIMEPREMAR eMKOCTb C; W HM3BACTHAA NPEABAPUTENLHO 3PAKEHHAA A0 HANPAXEHWA V
emMxocTh Cy.  EMKOCT® C; BHIMMCNANT NO opmyne:
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C.=C M (10)
i V. 3= v, 2

NpU NIMEPEHHAX IHAYBHUH @MKOCTU KOMQEBHCATOPOB. NPEAHAIHANEHHBIX ANR NONYNEHNUA HCKPOBLIX
Pa3PRA0B C ONPEABNEHHON IHEPIUEN. HEOBXOAUMO YHHTHIBATL BO3IMONCHBIE NOTEPU B AWANGKTPUKAX
(TaHreHC YTNA AMINBKTPHNOCKHX NOTOPDL), B CBA3N C HeM, IPPEKTUBHAA EMKOCTL MOXET OKAIATLCR MOHLLE
N3IMEPEHHOH HUIKOHACTOTHBIMU METOAAMWU. 10ITOMY NPEANCHTUTENSLHO NPOBOANHTL NIMEPEHHA EMKOCTH B
NPEABNAX HOPMANLHLIX ONGPAUMOMHLIX IHAYAHHA HANPAXEHHA NO METOAY PACNPEAGNBHHA WIBECTHOrO
33pAAA C NPHMEHAHNEBM BHICOKOKANECTBBHKOIO KOHABHCATOPA HIBECTHON BMKOCTH.

NpuY HIMEPBHNAX MANBIX IHANGHUH BMKOCTH CNOAYET HCKNIONHTL BMKOCTbE NPUMBHABMEIX COBAWHOHWUH
M HE BHOCHTDL B HAX N3IMOHEHHA B NPOLECCE NIMBPEHNA.

8.14 JnexTpnueckan NnPoOuHOCTL

MamepeHne INBKTPHNBCKON NPONHOCTH TOHKUX NNEHOK AW CNOEB MIONAUNK = BAXHLIN DAKTOP NP
OUEHKE BO3MOXHOCTH BOIHMKHOBOHMA CXONBLIRUWMX NOBOPXHOCTHLIX KUCTEBLIX PAIPRAOB HA MATEPHaNe.
BaMbiit NapaMeTp = HanpaxeHne NPOBOA, KPUTHYECKOE IHAUBHNE KOTOPOro paano NPubnuanrensHo 4 kB.

3NexTPHIECKAN NPONHOCTL HIONATOPOB 33BHCUT OT AedexTos martepnana. ModTomy pesynsrar,
CYWECTBEHHO 3aBHCMT OT NNOWAAK NOBEPXHOCTU UCNBITYeMOro 06pasua. HHcno aedexTos BO3PaACcTaeT u,
CNeAO0BATENLHO, INEKTPUHECKAA NPONHOCTL YMEHLLWABT NO Mepe YBONUYBHMA NNOWAAN NOBBPXHOCTH
KCNuTyemoro o6pasua. N HaobopoT, NP MeHbLLIen NNOWAAK NONYWAIT Gonbliee HanpaAxexne NpoboRn, a
IHAUNT U 3aKU0NBHHE O BONbLWER ONACHOCTU NPUMBKEHNA MATEPHUaNa.

NPpuMep = 16KMPUYECKEA NPOYNOCML NONUIMUNONa npubnulumensno 20 MBm'. Taxum
06pa30M, HANPAXENUE 00 4 kB ebidepmum cnou ¢ monujunol npubnuiumensno 200 mm. EMxocms
KOMOONCAMOPA NNACMUNMBI C MAKUM CNOOM OUINEKMPUKXS PaBna npubnuiumentno 90 N® mi u
3anacennan snepaus (0,5 CV’) npu 4 kB cocmaansem 720 mOx m’. Npu nnowsadu o6paiua 100 cm’
amo npubnuaumensno 7 mfQx. [Toomomy 3nexmMPoObl NAOUIEOLIO 8 HOCKONLKO KEAOPAMMNbLIX
CaNMuUMOMPOE 060CNOYAM POANBNYIO OUONKY ONACHOCMU.

Bna obecneueHnf HaNpPRXEHHA NPOGOA NPUMEHAIDT NPOCTYIO INBKTPMYACKYIO UBNL 3JIPFOKEHNHA
KOMAEHCATOPA. [Mpn MCNBITAMMKM BANHO HCKMONWUTL yA3P TOKOM. Taxaf ONACHOCTL CONPAXEOHA C
NPAMEBHEHNEM BLICOKOTO HANPAXEBHUA, OONBWIKX BMKOSTe N OTHOCHTENBHO HHIKMX  J3WMNTHBIX
CONPOTHBNEHHA. METOAK HCNBITAHMI NPUBBABHDI B [6), [7].
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Npnnoxernne OA
(cnpasounoe)

CBeneHnA 0 COOTBETCTBHN CCbINONHbIX HAUMOHANbHbIX CTAHRAPTOB
MeXAYHapPOAHbIM CTAHAAPTAM, UCNONb3OBAHHbLIM B KAYECTBE CCbINOYHbIX B
NPUMEHEHHOM MEeXAYHaPOAHOM CTaHA3pTe

Ta6nuya OA.t

00603H34EHNE CCHINONHOrO
HAUMUOHANBHOrO CTaHAaPTa

Crenenb
COOTBETCTBUA

O603HaAYEHNE H HANMBHOBINNE CCHINONHOMN
MEXAYHAPOAHOro CTAHAAPTA N AOKYMEHTA

rOCT IEC 60079-10-1-2011

DT

IEC 60079-10-1:2006 Bapuisoonacume cpeawi.
Hacte 10-1. Knaccndukaumna 304. BapmeoonacHuie
ra308bi6 cpeawl

rOCT IEC 60079-10-2-2011

IDT

IEC 60079-10-2:2009 Bapmisoonacuse cpeas.
Yacte 10-2. Knacendurauna 30M. Fopovne
armMocdepul NbLINHU»

rOCT 30804.4.2-2013

MOD

IEC 61000-4-2:2008 COBMECTUMOCTD  TEXHUYBCKMX
CPeACTS INBKTPOMArHUTHAA. YCTONIKBOCTD K
ANEKTPOCTaTUNBCKUM paspraam. TpeBosannua n

mMeToas! UCNBITANWNA

rOCT P 53734.5.1-2009

IEC 61340-5-1:2007 3nexTpoctartuka. Jawnrta
INEKTPOHHBIX YCTPORCTS OT INOKTPOCTATUHECKNX
ABnennn. O6wme Tpe6osanna

FOCT P 53734.5.2-2009

IEC 61340-5-2:2007 3nexTpocTaTnka. 3awnTta
ANBKTPOHMBIX YCTPONSTS OT INBKTPOCTATHIECKNX
ABNEHWI. PYKOBOACTBO NO NPUMEHEHHIO

TOCT P 53734.3.1-2013

IEC 61340-3-1:2006 JnexTpocTatnka. Hacrte 3-1;
MeToab MOABNHPOBANKA INBKTPOCTATHIECKNX
ABNBHMIA. INBXTPOCTaTUHACKNN PAIPAA. Mogens
4eNOBe|ecKoro Tena (MYT)

FOCT P 53734.3.2-2013

IEC 61340-3-2:2006 Inextpocratnka. Yacrte 3-2:
MeTtoabl MOABNKPOBAWNA INBKTPOCTATUNOCKAX
ABNEGHHIA. INBKTPOCTATUUOCKHA PAIPAA. Moaeny
MEXANHYECKOro ycTponcraa (MM)

COOTBATCTBHA CTBNRAPros
- IDT - naenTHWBIbLIe CTAHAAPTLI

ﬁ punMevanne - E HaCTORWeN raEnuue NCAONLIOBANH CNEAQYIOUING YCNOBHE 0003IHANEHHA CTENEHN

- MOD - moandwuMpoBaHHbLIO CTBHABPTLI.

27

AnekTpoTexHudeckasi bubnmoteka Elec.ru



OnekTpoTexHuyeckas 6ubnuoteka Elec.ru

rOCT P 53734.1-2014

EBubnnorpadun

(1) IEC 60068-1:2013 Environmental testing - Part 1. General and guidance (McnwmiTanwe Ha
B0IA6GKCTBKE BHOWHNKX PAKTOPOB. HacTs 1. O6wme NONOXeHNA H PyKOBOACTBO)

{2} IEC 60079-20-1:2010 Explosive atmospheres - Part 20-1. Material characteristics for gas and
vapour classification - Test methods and data (O60pya08aHHe INEGKTPUUECK0E AN BIPHIBOONACHBIX FA30BBIX
cpeq. Hacts 20-1. XapakTepucTukvm MatTepuanos ANR KNACCHPUKAUKUN rala n Napa. MeToab NCNBITAHNA K
NAHHBIO)

[3) IEC 60721-2-1 Classification of environmental conditions - Part 2-1; Environmental conditions
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YacTts 2-1. NpupoaHbie BHEWHNE BOANBHCTRYIOWNE DAKTOPLI. TOMNBPATYPA N BNAKHOCTD)

[4) CLC/TR 50404/2003 Electrostatics — Code of practice for the avoidance of hazards due to static
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CTATUNECKUM INOKTPHIECTBOM)

{S) EN 13821:2002 Potentially explosive atmospheres - Explosion prevention and protection -
Detemmination of minimum ignition energy of dust/air mixtures (MOTEHUKANLHO BIPHIBOONACHHIE ATMOCDEPDI.
NpenoTtepawenne n 3awnra or B3pwBea. ONPEABNBHNE MHHUMANLHON IHEPMMHK 3AXUFAHMA CMECeH
NBANB/BOIAYX)

{6} IEC 60243-1:2013 Electric strength of insulating matenals - Test methods - Part 1: Tests at power
frequencies (Martepuans MIONAUMOHHLIS., METOAB ONPEABNEHHA INBKTPUHECKOn NPONHOCTM. HacTte 1.
CNBITaNNA HA NPOMBILLNEHHBIX YACTOTax)

[7} IEC 60243-2:2013 Electric strength of insulaling materials - Test methods - Pan 2: Additional
requirements for tests using direct voltage (Marepuann TBEPALIG WIONALUMOHHLIE. MeTOA HCNBITAWKA
INGKTPHUIBCKON NPONHOCTH. YHacTs 2. lonoNHUTeNbHbIe TPEOOBAHMA K WCNLITAHHAM NPU NOCTOAHHOM
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