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Mpepucnosue

Llenv n npuHumnel ctaHgapTusauun B Poccuiickoli @epepaummn yctaHoBneHbl degepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHMUYECKOM perynnpoBaHnMmn», a npasuia NpUMMEHEHUs HauMoHaNbHbIX
cTtaHgapToB Poccuiickoii ®epepauny — FOCT 1.0—2004 «CtaHpaptu3auns B Poccuiickoii ®epepauun.
OCHOBHbIE NONOXEHNSA»

CBejeHusi o ctaHgapTte

1 NOArOTOBJ/IEH ABTOHOMHOW HeEKOMMEPYEeCKOW HauuoHanbHOW opraHusauvein «Ex-ctaHgapTt»
(AHHO «Ex-cTaHfapT»)

2 BHECEH TexHunyeckum KomuTeToMm no ctaHgaptusaumm TK 403 «B3pbiBO3aLluLLLeHHOE U pygHUYHOe
3nekTpoobopygoBaHue»

3 YTBEPXJEH W BBEJEH B AEWCTBUE Mpuka3om deaepansHOro areHTCTea no TeXHUYeckomy
perynnpoBaHuio 1 MeTposoruy ot 27 ceHtsabpsa 2006 r. Ne 205-cT

4 HacTtoswmii cTtaHgapT MOAMMULMPOBAH MO OTHOLIEHU K MeXAyHapoAHOMY cTaHaapTy
M3K 60079-25:2003 «39nekTpoobopyoBaHue AN B3pbIBOONACHbIX ra3oBbix cpes. YacTtb 25. Mickpobesonac-
Hble cucTtembl» (IEC 60079-25:2003 «Electrical apparatus for explosive gas atmospheres — Part 25:
Intrinsically safe systems») nyTem BHeceHUsi 4ONONHUTENbHbIX TPEOOBAHUIA U TEXHUYECKUX OTKIIOHEHUIA

5 BBEJEH BIEPBbIE

NHopmaLus 06 USMeHeHNsIXKHACTOSWEMY cTaHAapTy ny6vkyeTcsi BykazaTese «HalnoHanbHble
CTaHAapTbl» aTeKCT U3MEHEHUA M NONPABOK — B XeMeCsiYHO U34aBaeMbiX MHPOPMALUOHHbIX yKa3aTe-
nAX «HauyuoHanbHble cTaHAapThi». B ciyyaB nepecMoTpa (3aMeHbl) MM OTMEHbI HACTOSILLEro cTaHAap-
Ta COOTBETCTBYIOLLEE yBEAOM/IeHNE 6y AeT Ony6/IMKOBAHO B XXEMECAYHO M34aBAEMOM MH(POPMALMOHHOM
ykazaTene «HauuoHasbHble cTaHAapThi». COOTBETCTBYIOW as UHhopMaLus, yBeaOMIEHUsI U TeKCThl
pasmMellanTca Takxe B MH(OPMALMOHHON cucTemMe 06LLEr0 NMO/b30BaHNs — Ha ouuManbHOM caiite
®BAEpanbIoro areHTCTBa Mo TEXHUYECKOMY PeryivMpoBaHuio 1 MeTpoorun B ceTn MHTepHeT

© CraHgapTuHdopm. 2007

HacTosuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKauecTBe 0(huLManbHOro n3faHus 6e3 paspelleHus ®efepasbHOro areHTCTBa No TEXHUYECKO-
My perysiupoBaHuio U1 MeTposioruu
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BeepeHune

HacTtoawwmid  cTtaHgapt moAWdMUMPOBaH MO  OTHOWEHUID K  MeXAyHapogHOMy  CcTaHgapTy
M3K 60079-25:2003 «3nekTpoobopyoBaHme A5 B3pbIBOONACHbIX ra3oBbIX cpes. YacTb 25. Mickpobesonac-
Hble CUCTEMbI», BXOAALLEMY B KOMMNIEKC cTaHaapToB MOK. pernameHTupyowmx TpeboBaHns K B3pbiBo3alym-
LLlEHHOMY 3/11eKTPO06OpPYA0BaHUI. YCTAaHOB/IEHHbIE B CTaHfapTe TpebosaHWs obecneynsaloT BMecTe CO
cTaHfapTamu no BuAam B3pbIBO3aLLNTbI 6€30MacHOCTb NPUMEHEHUS 3/1eKTPO06OPYA0BaHNSA HA ONAaCHbIX NPO-
N3BOACTBEHHbIX OObEKTax.

CtaHpgapT M3K 60079-25:2003. Ha OCHOBE KOTOPOro paspaboTaH HaCTOSILMIA cCTaH4apT, BBEAEH B MEX-
AyHapoaHyto cuctemy ceptudmkaummn M3IK Ex 1 eBponelickyto cuctemy cepTudvkalum Ha ocHoBe JupekTu-
Bbl 94/9 EC.

HacTosAwuii ctTaHfapT coAepXuT Tpe6oBaHWA K KOHCTPYKLUM 1 OLeHKe CKpOobe3onacHbIX afekTpuyec-
KMX CUCTEM C BUAOM 3aluTbl «MCKpobe3onackas anekrpuyeckas uenb T », npefHasHa4eHHbIX 418 UCMO0/b30-
BaHWA LeIMKOM UM 4YaCTUYHO BO B3pbIBOONACHBIX CpeAax kak o6opygosaHue rpynnsbi Il.

JlononHuTenbHble Tpe6oBaHUA 1 TEXHUYECKNE OTK/IOHEHUS MO TEKCTY BblAe/IeHbl KYPCUMBOM.
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(M3K 60079-25:2003)

HALUWOHANDbHDLBIW CTAHOAPT POCCUMNCKOMN GELEPALMNMN

SNIEKTPOOBOPYNOBAHNE
AONA B3PbIBOOMACHbIX TA3OBbLIX CPE]

YacTtb 25

V|CKp06630I'laCHbIe CNCTEMDI

Electrical apparatus for explosive gas atmospheres.
Part 25. Intrinsically safe systems

[ata BBegeHna — 2007—07—01

1 O6nacTb NpUMeEHeHUS

11 HacTtosAwwmii ctaHAapT CoAepXnT cneymanbHble TpeboBaHMsa K KOHCTPYKLMKN 1 OLLeHKe NCKpobeso-
NacHbIX 3/1IEKTPUYECKMUX CUCTEM C BUAOM 3alluTbl «MCKpobe3onacHasa anekTpuyeckas uenb T», npegHasHa-
YEHHbIX A1 UCMOMb30BaHWSA MOSHOCTBIO WM YACTUYHO BO B3PbIBOOMACHbLIX cpefax kak obopynoBaHue
rpynnbl |l. CTaHfapT npeAHasHayveH 418 pa3paboTymka CUCTEMbI, KOTOPbIA MOXEeT GbITb U3roTOBUTENEM, Crie-
LManiMCTOM-KOHCY/IbTAHTOM W/ WTaTHbIM COTPYAHUKOM KOHEYHOro nonb3oBaTens.

1.2 HacToswumit ctaHgapT AonosiHsAeT cTaHgapT M3K 60079-11, TpeboBaHWSi KOTOPOrO OTHOCATCH K
3N1EKTPUYECKUM YCTPOIACTBAM, UCNOJIb3YEMbIM B MCKPOHE30NaCHbIX 3/IEKTPUYECKUX CUCTEMAX.

1.3 TpeboBaHMA K MOHTaXy cUCTEMbI rpynmnbl Il. CKOHCTPYMPOBAHHOM B COOTBETCTBUM C HACTOALLUM
cTaHfapToMm, onpegeneHsl B cTaHgapTe M3K 60079-14.

2 HopmaTuBHbIE CCbIJIKMK

Cnegywouime HopMaTUBHbIE AOKYMEHTblI HEOOXOAMMbBI 4711 MPUMEHEHUs1 HacTosWwero craHgapra. Ans
[aTNPOBaHHbIX CCbI/IOK MPUMEHAETCA TO/IbKO yKa3aHHOe usfaHue. 118 HeJaTupoBaHHbIX CCbI/TIOK MPUMEHAET-
cA nocnefHee n3gaHve ykasaHHoro JokyMeHTa (BKatoyas BCe nonpasku).

FOCT P 51330.0—99 (M3K 60079-0—98) dnekTtpoobopyaoBaHue B3pbiBo3alwmiieHHoe. YacTb 0.
O6wme TpeboBaHus

FOCT P 51330.10—99 (M3K 60079-11—99) 3nekTpoobopynoBaHue B3pbiBO3aLLULLBHHOB.
YacTb 11. NickpobesonacHas anekTpuyeckas uenb /

FOCT P 51330.14—99 32nekTpoobopyaoBaHue B3pbiBO3aAWMLBHHOB. YacTb 15. 3awuta sugan

NMpumeyvyaHue — MNpy NONb30BAHUN HACTOALMM CTaHAAPTOM LenecoobpasHo NpoBepuTb AelicTBUE CCbIIOY-
HbIX CTaH4APTOB B MH(OPMALMOHHOW CUCTEME O6LLEr0 MOMb30BaHUS — Ha ohuLmansHOM caiite ®efepasibHOrO areHT-
CTBa MO TEXHWYECKOMY PErysiMpoBaHunio U MeTPoIorum B ceTu VIHTEPHET 1n NO eXEerogHo usgaBaemMoMy MHHOPMaLMOHHO-
My ykasaTteno «HaunoHanbHble CTaHAapTbl», KOTOPbIA ONy6AUKOBaH MO COCTOSIHMIO Ha 1 sHBaps Tekylwero roga, v no
COOTBETCTBYIOLNM €XEMECAYHO M3aBaeMbiM MHDOPMALMOHHBIM yKasaTensam, ony6MkoBaHHbIM B Tekyliem rogy. Ecnn
CCbINIOYHbIV CTaHAAPT 3aMEHEH (M3MEHEH), TO NPK NOMb30BaHUW HACTOSLLMM CTaHAAPTOM CleAyeT pyKOBOACTBOBATLCS 3a-
MeHEHHbIM (M3MEeHEHHbIM)CTaHAaPTOM. EC/I CCbIIOYHbIN CTaHAAPT OTMEHEH 6€3 3aMeHbI, TO MO/IOXEHNE, B KOTOPOM AaHa
CCbl/IKa Ha Hero, NPUMEHSIETCSA a YacTu, He 3aTparuBarLLeli 3Ty CCbIKy.

3 OnpepeneHunsa

B HacTosLWwem cTaHgapTe NPYMEHATCA cnefytoLlire onpeaeneHns, OTHOCALLMNECS K CKPO6e30nacHbIM
anexkTpuyecknum cuctemam. OHM AONONHANT onpefeneHuns, npusefeHHble B cTaHgapTax M3K 60079-0 un
M3K 60079-11.

M3paHne oduynanbHoe
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3.1 unckpobesonacHas anekTpuyeckas cuctema (intrinsically safe electrical system): pynna B3au-
MOCBS3aHHbIX eMHUL, 3/1eKTPO06OPYA0BaHUS, B KOTOPOW Lienn UAuM YacTu ueneid, npefHasHayeHHble AN
1CMo/Ib30BaHNS BO B3PbIBOONACHO cpefe, SABAAIOTCA UCKPO6e3onacHbIMU LiensiMu.

3.1.1 cepTtuduympoBaHHasa uckpobesonacHas anekTpuyeckas cuctema (certified intrinsically safe
electrical system): 3nekTpuyeckasi cuctema B COOTBETCTBUM C 3.1, Ha KOTOPYIO BblaH cepTUdMKaT, NOATBEPX-
JaloLWwmnil, 4To faHHas aneKkTpuyeckas cucTemMa CooTBETCTBYET HaCTOALWeMy cTaHAapTy.

3.1.2 HecepTuduunpoBaHHasa nckpobesonacHasa anekTpuyeckas cucrtema (uncertified intrinsically
safe electrical system): SnekTpuyeckas cuctema B cooTBeTCTBUM C 3.1. 0 MICKPO6E30MaCHOCTU KOTOPOIA MOXHO
cfenartb OAHO3HAYHbIN BbIBOJ HA OCHOBAHWUW CBEAEeHW 06 a1eKTPUYecKknx napamMeTpax euHuL, ceptTudmnun-
pPOBaHHOr0 MCKPO6E30MacHOro 31eKTPo0bopyAOBaHUSA, CEPTUNLUPOBAHHOIO CBA3aHHOTO 060pPYyAOBaHUS,
NpoCcToro 060pyf0BaHWA W CBEAEHWU 06 3NeKTpuYecknx u ur3nyeckux napameTpax COefUHUTENbHON
NPOBOJKN.

3.2 onucaTonbHbI fOKyMeHT cucteMsbl (descriptive system document): lokyMeHT, B KOTOPOM onpe-
JeneHbl eAnHULbI 3/1eKTPO06OoPYA0BaHUS, UX 3/1eKTpUYeckne napameTpbl U napamMeTpbl COEAVHUTENbHOM
MPOBOJKN.

3.3 paspaboTuukcucTtemsl (system designer): /iuyo, oTBeYatoLLeE 32 ONUCATE/bHbIN [JOKYMEHT CUCTE-
Mbl. 06nagatoLee Heo6xoAMMON kBanndukaLl e ANA BbINONHEHNA 3TON 384241 U HafeNeHHOe NOTHOMOUNS-
MV NPUHUMaTh Ha cebs obA3aTenbCcTBa OT MEHW CBOero pabotogarens.

3.4 makcumanbHasi eMkocTb kabens (Cc) (maximum cable capacitance): MakcumanbHas €MKOCTb
coeAVHUTeNbHOro Kabens, KOTopblii MOXeT 6bITb MOACOeAMHEH K UCKpobesonacHol uenn 6e3 HapyleHus
NCKPO6e30NacHOCTU.

3.5 makcumanbHasa WHAYKTUBHOCTb kabensa (Lc) (maximum cable inductance): MakcumanbHas
WHAYKTUBHOCTb COEAVMHUTENIbHOro kabens, KOTopblii MOXeT 6bITb NOAK/IOYEH K uckpobe3onacHoi uenun 6e3
HapyLleHns NCcKpo6e3onacHOCTH.

3.6 MakcMmanbHOe OTHOLWEHNE MHAYKTUBHOCTY Kabensa k ero conpoTtusneHuio (LARC (maximum
cable inductance to resistance ratio): MakcumanbHoe 3Ha4yeHne OTHOLWEeHUsA MHAYKTUBHOCTK (Lc)KconpoTusne-
Huto (RC) coeaMHNTENBHOTO Kabens, KOTOPbI MOXeT ObITb NOAKMIOYEH K MCKpo6e3onacHoii uenn 6e3 HapyLue-
HUS MCKPOHEe30nacHOCTU.

3.7 nuHeliHbIli ncTouyHuk nutanua (linear power supply): ICTOUHWK NUTaHUS, BbIXOAHON TOK KOTOPOTro
3aBUCUTOT CONPOTUBNEHMNSA. BbIXOAHOE HANPSXXEHNE CHUKAETCS IMHEHO NPY yBeIMYEHUN BbIXOAHOMO TOKA.

3.8 HenuHelHbIlt MCTOYHMK nNuTaHusa (non-linear power supply): CTOYHMK NUTaHUsA, Y KOTOPOro
BbIXOAHOE HanpshkeHne ¥ BbIXOAHON TOK CBSA3aHbl HEJIMHENHON 3aBNCMOCThIO.

Mpumep— VCTOUHMK MUTAHNS C MOCTOSIHHLIM BbIXOAHBIM HAaMpsHKeHUeM A0 ONpeAeneHHOro YpoBHS cTabunmsn-
POBaHHOIO TOKa, PerynMpyeMoro nosynpoBoAHNKaMK.

4 OnwucaTenbHbI OOKYMEHT CUCTEMDBbI

OnvcaTenbHbIl OKYMEHT COCTaBAETCA 418 BCEX UCKPOOe30onacHbIX anekTpmuyeckux cuctem. Onuca-
TeNbHbIVi 4OKYMEHT AO/KEH COfepXaTb COOTBETCTBYHOLMIA aHaNN3 YpoOBHA 6€30MacHOCTW CUCTEMBI.

B npunoxeHunn E npuBegeHbl NpUMepbl TUMUYHBIX CXEM, KOTOPbIE UTIOCTPUPYIOT TpeboBaHUA K onuca-
Te/IbHOMY JOKYMEHTY CUCTEMBbI.

[loKyMeHT JoKEH COAepXaTb, Kak MUHUMYM, crefyioLlee:

a) 6/10K-CXeMy CUCTEMbI C Nepeync/ieHnem Bcex enHuL, 060pyaoBaHNs, BXOAALNX B CUCTEMY;

b) o603HauyeHwue rpynnsl, TeMnepaTypHOro knacca, ypoBHsA NCKpo6e30nacHOM 3NeKTPUYECKO CUCTEMbI
navanasoHaTemnepaTypbl OKpyxatoLeli cpefbl BCOOTBETCTBUU C pasgenammn 5.6 n 7 HactosiLero ctaHgapTa:

c) TpeboBaHUs U fONYCTMMble NapaMeTpbl 415 COeAUHUTENbHOW NPOBOAKU B COOTBETCTBUM C pasfe-
nowm 8:

d) nogpo6Hylo MHOPMALMIO O TOYKax 3a3eM/IEHNSA U COEUHEHNS CUCTEM B COOTBETCTBUM C pasfe-
nom 9. Ecnun ncnonb3yoTcs yCTpoicTBa 3aLLMTbl OT NepeHanpsixxeHns, 40/HKEH ObITb NPUIOXEH aHan3 BCOOT-
BeTCTBMM C pa3genom 10;

e) BC/lyyaB He06X0AMMOCTV NPUBOAAT 060CHOBAHWE OLeHKM 060pYJ0BaHNA Kak «NpocToro obopyfosa-
HUSI» B cOOTBETCTBMM ¢ MBK 60079-11. Ecnm ncnonb3yTCA HECKONLKO eAWHUL, MPOCTOro 060pyaoBaHus,
Heo6X0AVMO NPUNOXNTL aHaIn3 COBOKYMHOCTMN VX NapaMeTposB:

f) onucaTenbHbI JOKYMEHT CUCTEMbI AO/DKEH UMETb YHUKANbHYIO NAEHTUdMKALIO:

) pa3paboTyuuk cucTeMbl AO/MKEH NoAnucaTth JOKYMEHT U NOCTaBUTL Aarty.
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5 TIpynna v TemnepaTypHblii knacc nckpo6e3onacHoW 31eKTPUUYEeCKol cucTemsl

WckpobesonacHble 3neKTpuyeckne cUcTeMbl JOSKHbI GbiTb OTHECEHbI K rpynne Il B COOTBETCTBUU C
M3K 60079-0.

O60opyf0BaHMIo0 B COCTaBE MCKPO6GE30NaCHO 3N1eKTpPMYeCcKoii cucteMsl rpynnsl |l npegHazHayeHHol Ans
1CNOMb30BaHNsA BO B3PbIBOONACHLIX CPEAAX, LO/MKEH ObITb NPUCBOEH TEMNEPATYPHbI KNacc B COOTBETCTBUN C
M3K 60079-0 n M3K 60079-11.

MpumeuvaHnune 18 nckpobesonacHbIX INEKTPUYECKNX cucTemax rpynnel Il uam ux yactax nogrpynn A. B, C mo-
ryT oTAM4aTbCs OT NOArPYNN KOHKPETHOro NCKPpOoHe30nacHOro a1eKTPoo6opyA0BaHNA 1 CBA3AHHOTO 3/1eKTPoo6opyfoBaHNSA
a cocTaBe CUCTEMbI.

MpumeuyaHue 2 PasHble 4acTu OfHOV UCKPOGE30NACHON 3/1eKTPUUECKOI CUCTEMbBI MOTYT OTHOCUTLCS K pas-

HbIM nogrpynnam (A. 8. C). Mcnonb3yemoe 3/1eKTpo06opyA0BaHNE MOXET OTHOCUTLCS K Pa3HbIM TEMMNEpPaTypHbIM kiaccam
1 UMETb pasHble AuanasoHbl TeMNepaTypbl OKpyxXatoLlei cpegp.

6 YpoBeHb MCKpo6e3onacHOW 3/1eKTpUYEeCcKoin cucTemsl

6.1 O6wue TpeboBaHns

Kaxgas yacTb nckpo6e3onacHoi 3NeKTPUYEeCcKoil cucTembl, NpeaHa3HauYeHHoN ANS UCNOb30BaHUS BO
B3pbIBOOMNACHOI cpefe, Ao/MKHA GbITb OTHECEHA K YPOBHIO «ia» unu «ib» B cootBeTCTBUMU ¢ MK 60079-11 nnn
«/c» BcooTBeTcTBUN € FOCT P 51330.10. Bca cuctema He 06a3aTesibHO A0/HKHA OTHOCUTBLCS K O4HOMY
YPOBHIO.

B onncatenbHOM [OKYMEHTE CUCTEMbI AO/KEH ObiTb yka3aH ypOBEHb CUCTEMbI MW, NpY HE06XoAMMOC-
TN, YPOBHU pasHbIX YacTei CUCTEMbI.

MpumeyaHune — Hanpumep, ecnu npubop nepsoHavasibHO OTHOCUIICS K YPOBHIO «1b*. HO NpefHa3HauveH Ans
NOAKMIOYEHNS faTumKa ypoBHA «ia» — Npubop ANa namepeHns pH c NoAKMOYEHHbIM K HEMY 30HAOM. — YacTb CUCTEMbI 0
npubéopa OTHOCUTCSH K YPOBHIO «HO*. a AaTtumk 1 ero coeiMHeHNsa OTHOCATCS K YPOBHIO «la».

B pasgene 11 copgepxutcsa nogpobHas nHgopmauus o0 Heo6xoAnMol oLeHKe NCKpobesonacHo anek-
TPUYECKOW CUCTEMBI.

6.2 YpoBeHb «la»

Ecnn Tpe6oBaHuA, npeabsaBAsemMble K 3/1eKTPO060PYA0BaHUI0 YPOBHA «ia» (cMm. 5.2 M3OK 60079-11),
BbIMOJ/IHAOTCA NCKPO6E30NaCHOW 3/1eKTPUYECKO CUCTEMOI UM YaCTbIO CUCTEMbI, pacCMaTpuBaemon Kakean-
HOe uenoe, Torga ata cuctema UM YacTb CUCTEMbI A0/KHA ObiTb OTHECEHA K YPOBHIO «iax.

6.3 YpoBeHb «lb»

Ecnn Tpe6oBaHuA, npeabsaBnsemMble K 31€KTpoo6opyAoBaHMi0 YpoBHA «ib» (cm. 5.3 M3K 60079-11),
BbIMOJTHAKTCS MCKPO6GE30NacHOM 3/IEKTPMYECKON CUCTEMOM MINYACTBOCUCTEMBI, pacCMaTpMBaeMO kakegm-
Hoe Lenoe, Torga ata cuctemMa WM YacTb CUCTEMbI JO/MKHA ObITb OTHECEHA K YPOBHIO «ib».

6.4 YpoBeHb «lc»

Ecnu Tpe6oBaHus, npeabsBAsemMble K 3/71eKTPMYEcKoMy 060pyAoBaHWMi0 YpPOBHA «ic» (cMm. 5.3.5
FOCT P 51330.10). BbINO/IHAOTCS UCKPOBB30MNACHOW 3N1E€KTPUYECKO/ CUCTEMOW UM YACTbH CUCTEMBI,
paccmaTpuBaeMoii Kak eAnHOE Lienoe, Torga aTa cucTeMa uan4yacTb CUCTEMbI AO/KHA GbITb OTHECEHA K
YPOBHIO «iC».

7 TemnepaTypa okpyXxawu,ei cpenbl

Ecnu yacTb nckpobe3onacHoW 3M1eKTPMYECKO CUCTEMbI UV MOSTHAs cUcTeMa onpeeneHa Kak npuroa-
Has ANns akcnayaTauun npu TemnepaType, Boixoaslel 3a npeaessl gnanasoHa HopmasibHOW paboyei Temne-
patypbloTMuHyc 20 °Cpo nawc40 °C,3To40/MKHOOLITbOTPaXEHOBONCATEIbHOMAOKYMEHTECUCTEMDI.
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8 BHewHaa npoBoaka

DnekTpuyeckne napameTpbl COeAUHUTENbHON NPOBOAKN, OT KOTOPbIX 3aBUCUT UCKPO6GEe30onacHoCTb. a
TakKxe UX NPon3BoHbIE, AO/KHbI ObITb ONpeAesieHbl B onucaTe/bHbIX OKYMeHTax cucTeMsl. B kauecTse ab-
TepHaTUBbLI B fOKYMEHTaLMN JO/KeH BbiTb onpegeneH kabenb KOHKPETHOro Tuna u AaHo 060CHOBaHWe ero
npumeHenuns. Ecnu onpegeneH kabenb KOHKPETHOrO TWNa, TO OH AO/HKEH COOTBETCTBOBaTb TpeboBaHMAM
M3K 60079-14.

B cnyyae Heob6xo4MMOCTU B OonuMcaTeslbHOM AOKYMEHTe CUCTeMbl AO/KHbI ObiTb Takke onpegeneHsbl
[0NyCTUMBbIe TUMbl MHOTOXWU/TbHOTO Kabens B cooTBeTcTBUM C MOK 60079-14. KOTOpbIE MOTYT UCNO/b30BaTLCSA
B KX A0V KOHKpPEeTHO Lenu. B TOM cnyyae, ecnu 3aMblkaHus Mexay pa3fe/bHbIMU Lensamu He YUnTbIBalTCs, B
610K-CXeMy onucaTtesibHOro fIOKyMeHTa CMCTeMbl HEO6X0ANMO L06aBUTL NPUMeYaHue cneayloLLero cogepxa-
HUSI: «eCNn B COCTaBe COeMHUTE/IbHOIO kabe s NCNo/b3yeTCs YaCTb MHOTOXMW/IbHOTO Kabens, cogepxallero
Apyrue uckpobesonacHble Lenu, Heo6XoAMMO, YTO6bI 3TOT MHOTOXW/TbHbIV Kabenb yA0BNETBOPSN Tpe6oBaHu-
AIM K MHOTOXWNbHOMY Kabernto Tuna A unum B. kak onpegeneHo B MK 60079-14».

9 3a3emneHVe n coeguHeHune VICKp06830I'IaCHI:IX Cnctem

Kak npaeuno, nckpobesonacHas Lemnb A0/HKHA OblTb NOIHOCTLIO M30/IMPOBaHa UM NoACoeAnHEeHa K
OMOPHOMY NOTEHLMany, CBA3aHHOMY C ONacHO 30HOI TONbKO B OAHOW Touke. TpebyeMblil ypoBEHb M3015LUN
(kpOoMe OAHOM TOUKM) fO/MKEH PACCUNTBLIBATLCA Tak, YTOObI BblAEPXMBATb UCMbITAHWE CONPOTUBAEHNA N30N5-
unn HanpshxeHunem 500 B B cooTBeTCcTBUM € 6.4.12 M3K 60079-11. Ecnun aTo TpeboBaHue He BbINOHAETCSH, TO
Llenb A0/KHA paccMaTpuBaThbCA Kak 3a3eMneHHas B 4aHHol Touke. flonyckaeTtcs 601ee 04HOro 3a3eM/eHns B
Lienu, ecnu oHa rajibBaHNYecKky pasfiefieHa Ha noguenu, Kaxaas u3 KotTopbix UMeeT TO/IbKO OfiHY TOUKY 3a3eM-
NeHus.

OKpaHbl A0MKHbI 6bITb 3a3eM/IeHbl UAN NOACOEANHEHbI K YACTAM KOHCTPYKLMKN, HE HaxOo4sAWMMCA Nog,
HanpsxeHneM, B COOTBETCTBUY C TpeboBaHnsaMn MIK 60079-14. Ecnu cucteMa npefHasHayeHa a5 Ucnosb-
30BaHMA B YyCTaHOBKEe, B KOTOPOW BO3MOXHAa 3HauuTeNbHas pasHuua noteHuuanos (6onee 10 B) mexay
KOHCTPYKUVMEN 1 Lenbto, NnpeanovytuTesibHee NCnonb30BaTth Lenb, raibBaHNYeCKN N30/IMPOBaHHYI0 OT BHELL-
HUX BO34ENCTBUIA, Takmx Kak M13MEeHeHNs HyneBOro NnoTeHumana Ha HEKOTOPOM PacCTOSAHUM OT KOHCTPYKLUW.
TpebyeTcsa ocobast 0CTOPOXHOCTb, €CNN YaCTb CUCTEMbI NpeAHa3HavyeHa A1 NpuMeHeHns B 30He knacca 0.

B onucaTtenbHOM flOKyMeHTe CUCTEMbI AO/MKHO 6bITh yKa3aHo, kakast Touka Uam TOUKU CUCTeMbI MpefHas-
HayeHbl ANA NOAKNIOYEHNS K ONOPHOMY MOTeHLMany ycTaHoBKM, a Takxe cneunasnbHble TpeboBaHUs K Takomy
COeAVHEHNI. 3TO MOXET 6bITb BbIMOSIHEHO C MOMOLLbI0 NEPEKPECTHLIX CCbINOK Ha MOK 60079-14. Touka nnn
TOYKM, B KOTOPbIX MCKpOBe3onacHas cuctema noAKIo4aeTCcs K yCTaHOBKe, [O/MKHbI 6bITb OnpegesieHbl B COOT-
BeTCcTBUN ¢ MOK 60079-14.

10 3awmTta OT rpO30BbLIX Pa3psAL0B U APYTUX NepeHanpsKeHuin

Ecnu aHanus pucka nokasbliBaeT, YTO yCTAHOBKA B BbICOKO CTEMEHW YyBCTBUTEIbHA K PO30BbIM pa3psi-
Jam unv Apyrum nepeHanpskeHnam, cnefyet NpuHATL Mepbl NPefoCTOPOXHOCTU A1 UCK/TIOUYEHUSA BO3MOX-
HbIX OMacHOCTEiA.

Ecnu yacTb nckpo6e3onacHoi Lenn ycTaHoB/ieHa B 30He knacca 0 TakuM 06pa3oM, 4To CyLecTByeT pUck
BO3HUKHOBEHMS ONaCHbIX MV MPUYNHAIOLWNX NOBPEXAEHNA pa3HOCTel NoTeHLManos B 30He knacca 0. Heobxo-
[VIMO YCTaHOBUTb YCTPONCTBO 3aLLMThl OT MepeHanpshXeHns. 3aluta oT nepeHanpsXXeHuss Heobxoauma Mex-
A4y Kaxaol xunoii kabens, BKIOYAsA 3KpaH, U KOHCTPYKLMENR, ecnm xuna He noAcoefuHeHa K KOHCTPYKL M.
YCTpOWCTBO 3alWThl OT NepeHanpsXXeHUs AO/HKHO ObITb YCTAHOB/IEHO C BHELLHEN CTOPOHbI, HO Kak MOXHO 6/11-
Xe K rpaHuLe 30Hbl knacca 0, xenaTenbHO Ha paccTosaHuu He 6onee 1 M.

3alumTa oT nepeHanpsxeHns 419 060pyAoBaHNs, YCTaHOB/IEHHOrO B 30HaX Knaccos 11 2. fonxHa 6bITb
COCT@BHOW YaCTbl0 KOHCTPYKLMWN CUCTEMBI A1 MECT C BbICOKOI OMaCHOCTbI0 NepeHanpshkeHus.

YCTpOMACTBO 3alnTbl OT NepeHanpsXXeHns LO/MKHO 6biTb CNOCOBHO OTBOANTL MUKOBBIV paspAAHbI TOK
MWHUMasIbHO paBHbIiA 10 KA (MMnynbc8/20 mke B cooTBeTcTBMM ¢ MOK 60060-1 3a 10 onepauuii). MUHMManb-
Has naowagb NonepeyHoro cCevyeHns CoeMHeHNs MeXay 3alMTHbIM YCTPOCTBOM M MECTHOW KOHCTPYKLMei
JomkKHa ObiTb paBHa 4 MmM2 mean. Kabenb mexAay uckpobesonacHbiM o6opyfoBaHWem B 30He knacca 0
N YCTPOWCTBOM 3aLLUTbI OT NepeHanpsXXeHns 4Oo/HKEH yCTaHaBAMBATLCSA Takum 06pa3om, YTo6bl OH 6biN 3aLu-
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LeH OT MOJIHUK. JTlo60e yCTPOICTBO 3aluTbl OT NepeHanpsXXeHus, NoAcoefuHeHHoe K ncKkpobesonacuo
uenu, AO/MKHO UMEeTb B3PbIBO3aLLNTY, COOTBETCTBYIOLLYIO NpeanosiaraeMomMy MECTy MPUMEHEHUs.

CunTaeTcs, 4YTO UCNOMb30BaHWe orpaHuunTeneli nepeHanpsxxeHns, KOTopble o6ecneynBaloT coeguHe-
HVe Lenn N KOHCTPYKLMU C MOMOLLbIO He/IMHEeMHbIX YCTPONCTB, Taknx Kak ra3opaspsgHbie namnbl v Noaynpo-
BOAHWKW. HE HapyllaeT NCkpobe3onacHOCTb Lienu, ecau Npu HopMasibHOWM paboTe TOK. NpoTekatoLlwuii Yepes
3TOT OrpaHuynTeNb, MeHbwe 10 MKA.

MpumeyaHune — Eciv ucnoiTaHne ConpoTUBAEHUS M30NALMM Npu HanpsxeHun 500 B npoBognTCcA B MOJIHOC-
Tbi0 KOHTPOJIMPYEMbIX YCNOBUSAX, MOXET NOTPE60BATLCS OTK/IOUEHME OrpaHNUMTENen NnepeHanpsi)XeHnid, YTobbl OHU He nC-
KaXkanu pesynbTar u3mepeHus.

MprMeHeHne MeToA0B OrpaHNYeHNst NepeHanpsixxeHns B UCKpo6e30nacHbIX cUcTEMax 0/1KHO OCHOBbI-
BaTbCsl Ha AOKYMEHTa/IbHO NOATBEPXAEHHOM aHanuse AelicTBUS HENPSIMOTO MHOTOKPATHOIo 3a3eM/IeHUst ¢
yuyeToM onpefeneHHbiX Bbille Kputepues. Mpu oLeHKe NCKpo6e3onacHol CUCTEMbl HEO6XOAUMO YUnUTbIBaATb
€MKOCTb U UHAYKTUBHOCTb OrpaHnunuTeNnein nepeHanpsxeHus.

B npunoxeHnn F npuBeaeHbl cXeMbl HEKOTOPbIX TUMOB KOHCTPYKLMM 3aLLMTbl OT NepeHanpsixeHns NCKpo-
6e30MacHoli CUCTEMbI.

11 OueHka nckpob6esonacHOM cucTembl

111 BsepgeHuve

Ecnu cuctema cogepxut o6opyaoBaHme, KOTOpoe He COOTBEeTCTBYeT TpeboBaHnsam M3K60079-11. cuc-
Temy Heo6X04MMO OLEHUTb Kak eAnHoe uenoe. CucteMy Heob6xoAMMO OLeHUBaTb, Kak ecnun 6bl 3TO 6bIN0
ycTpoiicTBo. CucTeMy YpOBHA «ia» OLEHMBAKT B COOTBETCTBUU C KPUTEPUAMU, W3NOXEHHBIMU
B 5.2 MOK 60079-11. CncTtemy YpOBHS «ib» OLEHMBaKOT B COOTBETCTBUM C KPUTEPUAMU, W3/T0XKEHHBIMU
B 5.3 M3K 60079-11. CncTemMy ypoBHS «iC» OL,eHNBAIOT B COOTBETCTBUYN C KPUTEPUAMMU, N3NOXKEHHBIMU
B 5.3.5cTtaHpgapta FOCTP 51330.10. B 4ON0O/MHEHUE K BHYTPEHHMM NOBPEXAEHUAM YCTPONCTBA HE06X0AU-
MO TaKXe YUnTbiBaTb NOBPEXAEHNS BO BHELLHel NpoBOAKe, NepeyncierHsle B 11.4.

NMpumeyaHue 1 OYeBMAHO, YTO YYET NOBPEXAEHUII B CUCTEME B LIE/IOM SIBNSIETCA MEHEE XECTKO Mepoi,
4yeM yyeT NoBpeXAeHnii Kax ol eAnHULbI 060PYA0BaHNSA, TEM HE MEHEE CUMTAETCS, YTO Takoil yueT obecneunsaeT npuem-
neMblii ypoBeHb 6e30MacHOCTU.

Korga umeeTtcs B Hannuum Bca Heobxoanmasn nHcopmaums, AonyckaeTca NPUMeHATb yYeT NOBPexXaeHuni
ONS cucTeMbl B LENOM, flaxe ecnu ucnonb3yetca obopygosBaHue, COOTBETCTBYOLee TpebGoBaHUAM
M3K 60079-11. Takoe pelLeHUe SIBNSETCS afibTepHATMBOW 6o/iee YacTo NPUMEHSIEMOMY MPOCTOMY CpaBHe-
HVI0 BXOAHbIX U BbIXOJHbIX XapaKkTepuCTUK OTAE/IbHO OLLEHEHHOr0 UM UCMbITAHHOTO 060pyAoBaHusa. Ecnv cuc-
Tema BK/lOYaeT TO/IbKO OTAEe/IbHO OLEeHEeHHOe WU WCMbiTaHHoe o06opyAoBaHWe, COOTBETCTBYHOLLEe
TpeboBaHuAM M3K 60079-11, Heob6xo4MMO MOKa3aTb COBMECTUMOCTb BCero 060pyaoBaHnst, BXOAALLErO B
cocTas cucTeMbl. MOCKObKY BHYTPEHHWE HeNCnpaBHOCTM 060pyA0BaHUA yxe Obln YUTeHbl, HeT Heobxoan-
MOCTU UX y4nUTbIBaTb elle pas. Ecnm cuctema cogepxuT e4UHCTBEHHbIN MCTOYHUK MUTaHWS, BbIXO4HbIE napa-
METPbl UCTOYHMKA YUMUTbLIBAIOT BO3MOXHbIE MNOBPEXAEHUs kabenei, [ONOAHUTENbHO 3TW MOBPEXAEHUA
yunTblBaTh He TpebyeTcsa. B npunoxeHun A cogepxuTtca nogpobHas nHhopmauus no oLeHke NPoCTbIX UCKPO-
6e30MnacHbIX cucTem.

Ecnu obopyaoBaHve cBs3biBaeT pasfefibHble Nckpobes3onacHble Lenu, Hanpumep TepMomeTp conpo-
TUB/EHWA CABYMSA pa3fe/ibHbIMY 06MOTKaMu, TOr4a CBA3aHHbIE Lienn f0/MKHbI OLeHMBaTbCA KakogHa Lenb.

Ecnu cuctema cofepxut 601ee ofHOro IMHERHOro NCTOYHUKA MUTaHWsA, Torga HeobxoanuMo OLEeHUTb
KOMGUHMPOBaHHOE fieiCTBME NCTOYHMKOB NMTaHnsA. B npunoxeHnn B nokasaHo, kakas oLeHKa A0/ KHA NPOBO-
ANTbCA ANA Hanbonee YacTo BCTPEYALWMXCA KOMOUHALMIA NCTOYHUKOB.

Ecnu nckpobesonacHas cuctema CoOAepPXUT HECKONbKO MCTOYHNKOB NUTaHWSA U OAUH UV HECKOMBbKO U3
3TUX UCTOYHUKOB HENNHETHbIE, METO[ OLEHKUN, ONUCaHHbI B NIPUAOXeHUN B. He MOXeT 6bITb NpYMeHeH. B npu-
noxeHun C faHo pasbsacHeHue, Kak BbINOSHUTb OLeHKY CUCTeMbl A/151 TAKOro Tuna uckpobe3onacHoi cucTemsl,
Korga KoOMOuHauus UCTOYHWKOB BKIOYAET OAUH HENVHERHbIA NCTOYHMK NUTaHWS.

NMpumeyaHue 2 Ecnnm [ONONHUTENBHO HeO6GXOAMMA KOHCyNbTauuwii cneuyuanucra, crefgyet o6paTuTbes B
opraH no cepTudmKaLnmn, akkpeauToBaHHbIi a cxeme M3IK EX.

Ha pucyHke 1 npuBegeHa cxema OLeHKU CUCTEMBbI.
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PucyHok 1 — OueHka cuctem

11.2 OueHKa MHAYKTUBHbIX Lenei

Ecnu MHOYKTUBHOCTb 1 COMPOTUB/EHNE 060PYA0BaHUS OHO3HAYHO ONpeesneHbl B TEXHUYECKON fOKY-
MeHTaumu unu 6narofaps KOHCTPYKLUMU, TOraa 6€30MacHOCTb MHAYKTUBHBIX COCTABSIOLWMNX CUCTEMbI AO/KHA
6bITb NOATBEPXKAEHA CNOCOBOM, ONUCAHHBIM B NPUIOXeHUN D.

11.3 lMoBpexAaeHWs BO BHELIHEN NpoBoake

Mpu pa3paboTke CUCTEMbI, B KOTOPO/ HEOGXOAMMO YUNTbLIBATL MOBPEXAEHUS BO BHELLHEV NPOBOJKe,
crnepyeT y4nTbiBaTb NOBPEXAEHNA:

a) pasoMKHyTas Lesnb Nio60ro yncna NPoOBOAHNKOB BHELLHEV MPOBOAKM;

b) KOpPOTKOE 3aMblkaHne Mexay Nto6bIM YACIOM NPOBOAHMKOB BHELUHEN NMPOBOAKM W 3KpaHamu;

C) NOBpeXAeHue cucCTeMbl ypaBHEHUS NOTEHLMaN0B UK 3alMTHOV onneTkn 8 Nto6oii Touke. [ins npose-
[eHunsa Takol OLEeHKN Heo6X0A4MMO MPUHATL, YTO NYTb BO3BPATa B YACTW KOHCTPYKLMMW, HE HaxoAsLWehcs nog,
HanpshkKeHneM, 1 B 3aLLUTHON ONneTke UMeeT Hy/1IeBOe CONPOTUB/IEHNE 1 He A06aBNAET HAMPSXEeHNA UK Toka
B Lenb.

Mpuemnemble napameTpbl COeAWHUTENBHOrO kabens AO/MKHbI paccuMTbiBaTbCA C WCMONb30BaHUEM
KoadppuumneHta 6e3onacHoctn 1.5 B cootBeTcTBUM € 10.4.2 MIK 60079-11.

11.4 TlpoBepPKU N UCMbITAHUA TUNa

Ecnu TpebyeTca npoBecTv NPOBEPKN U/WIN UCTIbITAHNS TUNA, YTOObI YCTAHOBUTL B JOCTATOYHOV NI Mepe
6esonacHa cuctema, Heo6X04MMO NPUMEHATL METO/IbI, ONpe/eNieHHble B pa3aene 10 MOK 60079-11.
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12 Mapkuposka

Bce ycTpoiicTBa B cOoCcTaBe CUCTEMbI AO/IKHbI ObITh NIerko naeHTuduuMpyemsl. B cnyyae «npoctoro
060pyA0BaHNA» JOCTATOYHO KOHTPONENPUTOAHON 3aBOLCKOW ITUKETKN.

MuH1ManbHoe TpeboBaHMe COCTOUT B TOM. YTOObI IEFKO MPOC/eXMBasCA COOTBETCTBYOLWNI onuca-
TeNbHbIA OKYMEHT cuctembl. OfMH 13 NPUEMIEMbIX METOL0B — YKa3aHve HoMepa KOHTypa n3mMepuTenbHoro
npubopa, N03BOALLEr0 UAEHTUMULMPOBATL AOKYMEHTALMIO, OTHOCALLYIOCSA K 9TOMY KOHTYpPY, B KOTOPOW, B
CBO o4yepefb, ykasaH onucaTesibHblii JOKYMEHT CUCTEMbI.

Ecnu cuctema cofepxumT o6opyfoBaHne, KOTopoe 6biN10 OTAENbHO OLEHEHO UM UCMbITAHO B COOTBET-
cTBUU c TpeboBaHuaAMu M3IK 60079-11, Takoe o60pyf0BaHNE COXPAHSAET CBOK UCXOAHYI0 MapKUpOBKY.

Ecnu cuctema oueHuBaeTcs BcooTBeTcTBUM ¢ MOK60079-11. Kaxkaan eguHuLa o60pynoBaHus OMKHA
6bITb NPOMapPKNPOBaHa B COOTBETCTBMMU C 3TUM CTaHAAPTOM.
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MpunoxeHne A
(o6sa3aTenbHoe)

OueHka npocToii nckpobesonacHoi CUCTEMbI

OTa ynpolyeHHas oueHka NpMMeHMMa, ecim a paccMaTpMBaemoli cucteme UCnonb3yeTcs TONbKO O4UH UCTOYHUK
nutaHus.

Mopaaok onpeAeneHnst NPUrofHOCTW NPOCTO CUCTEMBI, MPUMEpP KOTOPOV NokasaH Ha pucyHke A.l. flo/KeH 6bITb
crnefylowmng:

a) onpepenieHne ypoBHA WAV NOAFPYNNbl CUCTEMBI C YHETOM MHDOPMaLNK A8 ABYX UHANBUAYANbHbBIX cepTudunym-
POBaHHbIX YCTPONCTB. CuCTEMA NPUHMMAaET caMblil HU3KWIA 06LLKIA 3HaMeHaTeNb A5 3TUX ABYX YCTPOICTB. MoaToMy eciun
O/}HO 13 YCTPOMCTB OTHOCUTCSA K YPOBHIO «ib». TOI BCA cucTema NpuHagnexuT ypoBHIO «»b*. Moarpynna, KOTOpoi npuHag-
nexuT obopyaosaHue, onpeaenseTtca HaumeHee YyBCTBUTENbHbIMKU nogrpynnamu HC. VIB. HA B nopsgke CHUXeHWs
YyBCTBUTENLHOCTU. B npumepe, npueefeHHOM Ha pucyHke A.1.cuctema ctaHoBuTcs (Exia) MC. lonyckaeTcs, 4Tobbl pas-
Hble YacT CUCTEMbl OTHOCUINCH K Pa3HbIM YPOBHSIM M MOArpynnam. B aTux ycnoBuax onucartenbHblil JOKYMEHT cucTemsl
[O/KEH YETKO onpefenaTb OTAe/IbHbIE YacTu uenu;

O) nposepka nNapameTpoOB HaMNpPsH>KeHUs, TOKA U MOLLHOCTU, KOTOPbIE A0/DKHbI ObITh CAeAyOLWNMN:

'o*'.-
PO * Py
Ecnu ykasaHo achhekTuBHOE BXOAHOE COMPOTUBNEHWE UCKPpOGe3onacHoro obopyaoBaHusl, pacyet AoNycTUMOro
BXOJHOr0 TOKa MOXeT BK/1oYaTb 3TOT napameTp. B npuBegeHHOM npumepe 3TO HETPYAHO cAenathb.
C) onpeaenuTb TeMNepaTypHbIA knacc nckpobesonacHoro 060pyAoBaHusA, KOTOPbIA MOXET 3aBUCETb OT ToKa W
MOLLHOCTW MOAKMIOYEHHOTO UCTOYHNMKA;
d) makcumanbHO gonycTrMas eMkocTb kabensa (Cc) — aTo gonycTMMas eMKOCTb UCTOYHMKa nuTaHmsa (CQ MuHyC
adhhpekTMBHAA BXOAHAA eMKOCTb uckpobesonacHoro obopygosanus (C,).Tto ectb Cc~ CO— C,;
e) MakcumasnbHO fonycTuMas UHAYKTUBHOCTb Kabens ((.c) — 3To gonycTumas UHAYKTUBHOCTb UCTOYHMKA MUTaHUS
(10) MmuHyc ahbhekTuBHAs MHAYKTUBHOCTb MCKpobe3onacHoro o6opygosanusa (L ). To ecTb Lc- LO—1,;
f) ecnu MCToYHUK MUTaHNA — NINHEVHbIA NCTOYHUK C OTPpaHNYeHHbIM Yepes CONpPoTHNBAEHNE TOKOM, Torga A4onycTu-
Moe cooTHoweHne LARConpegensetca B COOTBETCTBUN C npunoxeHnem D.
HekoTopble NCTOYHWKM MUTAHWUA MOTYT 6biTb GUNONAPHBIMU, HANpUMep ANOAHbIE (LWYHTUpYOLWMe) 6apbepbl 6e30-
nacHOCTU. nNpefHa3HayvYeHHble A8 CUTHAN0B MepeMeHHOro Toka. B aTux ycnoeuax HeobxoAWMO yumTbiBaTb AelicTBue
060M1X BbIXOAOB NOMIAPHOCTU.

OMNACHAA 30HA KSOMACHAA 30HA
ta lirtim ttHKnofl néopn?*H| 4, atoamnao6opgoeM A
Exbl1CT4 EpblC [Exis] NC
y 30B <4 28B
a 120mnA 4 03 nA
Pi 1.2Br O/IB Br
K 1QmKI MapaveTpbio 6 e T
y 1H® MTrOOwm
bl H*
Co 82Ho

PucyHok A.1 — CoeauHeHne nckpobesonacHoro o60pyaoBaHMa 1 CBA3aHHOrO 060pyAoBaHUs
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MpunoxexHne B
(o6a3atenbHoe)

OueHka L|,enel7|, cogepxawunx He meHee ABYX UCTOYHUKOB NUTaHuna

Takas oLleHka npuMeHuMa ToNbKO a c/lyyae, ecav paccmaTpuBaeMble UCTOYHUKN NUTAHUS UMEeIOT TNHEHbI BbIXOJ,
C pPe3NCTUBHbIM OrpaHmyeHmem Toka. OueHka He NPUMEHAETCHA K UCTOUYHMKAM MUTaHWSA, NCMONb3YWnM apyrue hopmbl
orpaHMyeHuns Toka.

B npunoxeHun B M3K 60079-14 onncaHa ynpolieHHaa npoueaypa, no3soasowas nonyynts pesynbtaTbl € 3ana-
COM. rapaHTupytoLme 6e3onacHyo yCTaHOBKY, KOTOpasi MOXeT UCMO0/b30BaTbCA B KAYECTBE a/lbTepHaTNBLI METoAY, pac-
CMOTPEHHOMY B HaCTOALWEM MPUTOXEHUN.

Ecnun umeetcs 6onee 0HOro NCTOYHMKA NUTAHUA W NOACOEANHEHUS BbINOJIHEHbI 8 KOHTPO/IMPYEMbIX YCI0BUAX ANA
obecneyeHns afeKkBaTHOro pasfesieHns u MexaHn4eckoli yCToiumBoCTM BCooTBeTCTBNM ¢ MOK 60079-11. Torga paccmart-
puBaeTCsi Takas HeMcnpaBHOCTb COEANHEHUI, NPU KOTOPOI MPONCXOAUT pasmblkaHe UM KOPOTKOe 3aMblkaHue Lenu, Ho
He N3MeHeHne NOoNSPHOCTU COefMHEHWI UK Nepexod OT NocnefoBaTeIbHOro NOAKIYEHNA K NapanienbHOMy Uam oT
napanfnenbHOro NOAKNOYEHUS K nocnefoBateibHoMy. CoejUHeHNA, BbIMOSIHEHHbIE BHYTPY CTOKM UK NaHenun, ycTaHoB-
NIeHHOV B NOMeLLeHNn ¢ Heo6XoAMMbIMN CpeACcTBaMU A5 KOHTPO/IA KauyecTBa W UCMbITaHUA. — NpuMep HeobXxoanMMo
CTeneHun LenoCTHOCTH.

Ha pucyHke B.1 nokasaHo 06bl4HOE NocnegoBaTenbHOe nogknoyeHmne. Mpy Takom NOAKAUYEHUN HanpsXXeHne pas-
OMKHYTOV Lilenu paBHo |/, # D2.HO BO3MOXHOCTb TOTO, YTO HaNpsXeHne MoXeT 6bITb paBHo U, — U2.He paccmaTpuaeTcs.
Mpw oueHke 6€30NaCHOCTU CUCTEMbI paccMaTpUBAIOTCA TPW 3HaYeHus HanpsxeHna U,. D2u 1y, U2u cooTBeTcTBylOLWME
UM 3HAYeHUs Toka Y, 1 /2 1 o6Wwuii Tok

° R,+tR2
BbesgHble
NBPBM&TPbI
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Tone oueHnTb
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PucyHok B.1 — lMocnegoBartenbHO NOAKMNIOYEHHbIE NCTOYHUKN NUTAHNUA

Be3onacHoCTb KaxXAoi U3 Tpex 3KBMBAJIEHTHbIX Lienei Ao/HKHA OUueHMBaTbCA C MCNOMb30BaHMem Tabnuubl A.l
M3K 60079-11. Torga 3HayeHus LO. LOIROu CQAOMXHbI GbiTb YCTAHOBNEHbI AN KaXAOl Lenu 1 3HavyeHve, cosgatLiee
Hanbonee Heb6aronpusaTHbIe YCA0BUA, AO/HKHO MCNOb30BaTLCA A5 COOTBETCTBYIOLEN Lenu.

[lns onpefeneHns aTUX 3HaYeHUii B N0GLIX YCNOBUSAX HEO6X04MMO UCNO/b30BaTh KO3 (ULMEHT Ge3onacHocTn 1.5,

NMpumeyvyaHune — Mpyu CNOXEHUN HANPSHXKEHUI ABYX Leneil eMKocTb onpegenseTca no o6befNHEHHON Lenw.
O[HaKO MHAYKTUBHOCTb M COOTHOLIEHME LoIRO MOryT onpeaensiTbCs No Of4HOI M3 OTAENbHLIX LEneii, paccMaTpuBaemblx
pasgenbHo. MUHUMabHAA UHAYKTUBHOCTb He BCerfa CoOTBETCTBYET MaKCHMasIbHOMY TOKY B LEenu, U MUHUMasbHOE OTHO-
weHue LolRa He Bcerga COOTBETCTBYET MUHWMANbHON UHAYKTUBHOCTU.
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Heo6x0A1MO ONpeaenuTb COracoBaHHy MOLHOCTb OT KaX/0i 3KBUBaIEHTHO Lienu. CornacoBaHHas MOLHOCTb
KOMBWHMPOBAHHOI Lenu ABASeTCs CYMMapHOIi MOLLHOCTbIO BCEX Lieneli TOMIbKO NPU YCNOBUU, YTO NPUMEHSIEMbIE UCTOUYHU-

KN UMEIOT OAMHAKOBBIW BbIXOLHON TOK.
ECnu NCTOYHVKN NUTAHWUSA NOACOEAMHEHbI NapanienbHo, Kak mokasaHo Ha pucyHke B.2. Torga BCe TpW 3HaAYeHUs

cvnbl Toka /,. /2 [, & /2 jonxHbl paccMaTpuBaTbCs BMECTe C COOTBETCTBYOLWMMU HanpsikeHusamu U,. U2 u:

n _uaz2el2a,

0 N, a2
Bbe3gHble
napaveTpbl
u <4
Taa» ftwnt»
h
wooo ooyl

Be3onacHOCTb Kaxaoi 13 Tpex akBMBasIEHTHbIX Leneii Heo6Xxo4MMO OLeHNBaTb C UCNOb30BaHNeM Tabnnubl Al
M3K60079-11. 3HaueHns LO. LoIROn COf0MmKHbI yCTaHaBNMBaTbLCA 4151 KaXKAON Lenu, 1 3HadyeHune, co3gatllee Hanbonee
He6naronpuaTHbIe YCNOBKSA, AO/HXKHO NCMONb30BATLCS A1 COOTBETCTBYIOL e 3KBUBaAEHTHON Lenu. Heo6xoaumo Takke
onpefensATb COrnacoBaHHY0 MOLLHOCTb OT KaX/oii U3 Tpex aKBUBasieHTHbIX Lieneii. CornacoBaHHas MOLWHOCTb KOMOWUHK-
POBaHHO Lienu ABASeTCA CyMMapHOli MOLLHOCTbIO BCEX Lienei Npu ycnoBuK, YTO UCTOYHMKM UMEIOT OANHAKOBOE BbIXOA-
HOe HanpsxeHue.

Ecnu ABa NCTOYHMKA NUTAHUS NOAK/MIOYEHbl K OfHOW NCKpo6e3onacHoi uenu, u ux NoAcoeAUHeHne He onpeaeneHo,
Kak nokas3aHo Ha pucyHke B.3, To cyljecTByeT BO3MOXHOCTb NOAK/TIOUYEHNS 3TUX UCTOYHUKOB NUTaHNA Kak nocnefosaTesb-
HO. Tak 1 napannenbHo. B faHHbIX 06CTOATENbCTBAX BCE BO3MOXHbIE 3KBMBANEHTHbIE Lenu AO0/KHbI ObiTb OLEHEeHbl C
ncnonb3oBaHmem o6eunx npoueayp. 4ns onpeAeneHns LenoCcTHOCTN MCKPOo6e3onacHoi cucTemsl UCMONbL3YIOT Hanbonee
HebnaronpusATHbIE BbIXOAHbIE NapameTpbl U 3KBUBANEHTHbIE Lienu.

B cocTtaB 060pyAoBaHus, NpefHa3HaYeHHOro A1 NPMMeHeHUs BO B3pPbIBOONACHbBIX 30HaX, AOMyCKaeTCa BKIOYaTb
VUCTOYHUK NUTaHWSA, B pe3ynbTate yero obopyaosaHue 6yaeT UMeTb 3HauMTEeNIbHbIE BbIXO[HblE NapameTpbl, Hanpumep,
BHYTPEHHWIA akkyMmynaTop. B aTom cnyyae oueHka CUCTeMbl A0/KHA BKOYATb OLLEHKY KOMOUHAaLUN JaHHOTO UCTOYHUKA
nuTaHns ¢ N06bIM UCTOYHUKOM NUTAHWUS B CBSAA3aHHOM 060pyAOBaHMM, a Takke nsmeHeHne (obpalieHue) noacoesuHeHNs
13-3a BO3MOXHOr0 NOBPEXAEHUS BHELUHEW NpoBOAKM.

Mocne onpepeneHns npeacTaBUTENbHbIX 3KBUMBA/IEHTHbIX Leneli AonyckaeTca MCNOMb30BaTb MX Kak MMerowwme
OAMH UCTOYHUK NUTAHMA U UCMOJb30BaTb NpoLeypy, KoTopas paccMoTpeHa B NPUIoXeHUn A. Ans yCTaHOBJ/IEHUS TOro,
ABNAeTCcA N 6e30NacHOCTb CUCTEMbI @ LLe/IoM NpuemMaeMoii.

Ecnu nogkntoyeHsl ABa unn 6051ee NCTOYHMKA NUTAHUS C Pa3HbIMU BbIXOAHBIMU HANPSHKEHUAMU, CyMMapHbIii ypas-
HUTENbHbI TOK MOXEeT BbI3blBaTb [ONOMIHUTENIbLHOE paccesHue B CXeMax perynmposaHua. Ecnu B Lensx ncnonb3yercs
TpaguuMOoHHOE pe3ncTNBHOE OrpaHnyYeHne TokKa, To cUnuTaeTcs, 4To AOMNOMHUTEeIbHOE paccesiHne He HapyliaeT uckpobe-
30MacHOCTb.

10
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OMNACHAA 30HA BE3OMACHAA 30HA

MMPNIAMaoNMHM OiopAam un CasamMmxm o6ologHa*n»
LL C,
*H
«l VvV "i
Uy C,
«2 Ne
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? — WUCTOYHWUK NUTAHWI 1.2 — WUCTOUYHWUK NUTaHNA 2

PurcyHok B.3 — lMpoun3BO/IbHO NOAKMIOYEHHbIE UCTOYHUKN NMUTaHUSA
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Mpunoxenne C
(o6sa3aTenbHoe)

CoeMHEHME NMMHENHbIX U HEeNTMHEHBIX NCKPOGEe30nacHbIX Lenel

OTa npo6nema AnNvMTeNbLHOE BpPeMsa ocTaeTcst NpeaMeToM nccneoBaHusa. Hactosiliee npunoxexue, oTpaxatwlee
MHeHue 0fjHO1 BeayLeli ucneiTaTenbHoO na6opaTopuu, NogBepraock rny6okomy nepecmMoTpy. OHO oTpaxaeT COBPeMeH-
HOe COCTOsIHWE 3HaHWii B faHHO 06/1aCTW 1 ero NpUMeEHEeHWe NO3BOMIUT PaCLIUPUTL UMEKOLWMIACA NPaKTUYECKUIA ONbIT.

MpoekTMpoBaHWe 1 NpUMeHeHWe HeIMHeNHbIX UCTOYHUKOB NUTaHUs TpebyeT cneynasnbHbIX 3HaHWIA 1 gocTyna K
COOTBETCTBYHOLIMM UCMbITATENBHBIM YCTaHOBKaM. ECnn akkpeauToBaHHas ucnbiTaTenbHas nabopaTopus ycTaHoBuna,
4YTO AaHHbI/i UICTOUYHMK MUTAHNA SIBISETCA [OCTATOYHO 6e30MnacHbIM, TO onyckaeTcs NPOeKTUpoBaTh CUCTEMY B COOTBET-
CTBUMW CHACTOALMM CTaHAAPTOM. Bce ocobble ycnoBus, kacatoLmecs Takoli cucTeMbl, A0/DKHbI GbiTb YETKO OnpefeneHsl B
CONPOBOANTENBHON [OKYMEHTALMN.

Ecnu npoBogunTcsi oeHka 6e30nacHOCTY KOMBUHAL MU UCTOYHUKOB NUTAHWUS, UCNOJb3YIOLLUX HENIMHEHbIe BbIXOAbI,
He06X0AMMO YUNTbIBATbL, YTO B3auMogeiicTBre ABYX Leneii MOXeT Bbl3blBaTb 3HAUNTE/IbHOE YBE/IMYEHUE pacCesHus B
KOMMOHEHTaX CXeMbl PErynnpoBaHus. PEKOMEHAYETCS UCNONb30BaTh TONLKO OAUH UCTOUHUK NUTaHUS, codepxalnii cta-
6UNU3NpYIoLLME NONYNPOBOAHUKN U UCTOUHUKN CNUHERHBIMW U/Mnun TpaneymeBnAHbIMU BbIXOAHBIMU XapakTepucTukamu.

C.1 BBegeHue

MpaBuna BbINOSIHEHNSA 31€KTPOYCTAHOBOK, onpeeneHHbie B MK 60079-14. no3BONSAOT onepaTopy, KOTOPbI KOH-
TPONMpyeT onacHyio 30HY, KOMGUHMPOBATL HECKO/IbKO NCKPOGEe30nacHbIX Leneli ¢ NOMOLLbI0 UX COeANHEHUS. DTO Takke
OTHOCUTCA KMCNO/Ib30BAHMNI0 HECKOMbKUX «CBA3AHHBIX 3/IEKTPOTEXHUYECKNX YCTPOUCTB» (AKTUBHbIX B HOPManbHOM pexu-
Me paboTbl AN TOMBKO B YC/IOBUSIX HemcnpaBHOCTU) (cM. 12.2.5.2 M3K 60079-14). Ecnv npoBepka nckpobesonacHocTH
COe/IJMHEHUS BbINO/IHEHA PACHETOM WU UCMbITAHMEM, HET HEOBXOANMOCTY 06paLLaTbCs B UCMbITATE/bHYIO NabopaTopuio
VAN K YyNOSIHOMOYEHHOMY CreunanucTy.

MpakTnyeckylo NpoBepKy MCMbiTaHWeM crefyeT BbINOMHATbL C NPUMEHEHUeM CTaHAapTHOro UcKpoobpasytoLiero
MexaHu3Ma B cooTBeTcTBumn ¢ MOK 60079-11 ¢ yueTtom KoadppmumeHTa 6€30nMacHOCTM KOMOUHUPOBAHHOIO 3/1€KTPO06OpY-
[loBaHUs. 8 3TOM c/lyyae Heo6X0ANMO YUMTbiBaTb HEKOTOPbIE YC/0BUA HEUCNPaABHOCTU, KOTOpPble co3aaloT Hawbonee
HebnaronpusaTHbIe YyC/I0BUSA BOCM/IAMEHEHNUSA. - METO/, «Hanbonee He6naronpuAaTHOro BapnaHTa® 4acTo Tpy4HOOCYLLeCT-
BUM Ha NpakTUKe 1 06bIYHO NPUMEHSETCA UCNbITaTeNbHbIMK nabopaTopusamm.

MOXHO Nnerko BbINOSIHUTL OLeHKYy COeANHEHNS pacyeToM, Mo MeHbLel Mepe, ANA Pe3nCTUBHLIX Lenei, ecnu pac-
cMaTpuBaeMble 3NeKTpUYeckme UCTOYHUKM MMEIT BHYTPEHHee SMHeliHoe CconpoTUBMEHME, Kak Nokas3aHo Ha PUCYH-
ke C. la. B3aTOM c/iyyae NnpMMeEHSIOTCA KpUBbIE Npefenia BocnaiameHeHus, onpegeneHHole B MOK 60079-11. ngonyckaetcs

b — TpaneuueBuaHble XxapakTepucTuku

u, * In
O-m m EE-B

¢ — MPAMOYTO/bHbIE XapaKTEPUCTUKU

PucyHok C.1 — XapakTepucTuka 3KBUBa/IEHTHbIX Lieneli N BbIXO40B PE3UCTUBHbIX Lienei
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npMMeHeHne MeToAa, OnncaHHoro B npunoxexnun A M3K 60079-14 nnv npeactaB/ieHHOro Ha pucyHkax C.7 n C.8 HacTos-
L ero NPUIoXeHns.

MepBbliii 3Tan BKAOYAET OLEHKY HOBbIX MAKCUMasibHbIX 3HAYEHWUI HANPSKEHUSI 1 Toka B pesynbTarte kKoM6uHUpoBa-
HUA cBsi3aHHOTro o6opyAoBaHus. Ecnn cBasaHHOe o6opyaoBaHne KOMOGUHUMPYeTCs, Kak nokasaHo Ha pucyHke C.2a. aTo
nocnegosaTtesibHoe coeAnHeHne. MakcMmMmasnbHble 3HaYeHNS HanpsXXeHNsA X0N0CToro xoga (Y8oTAaeNnbHbIX NOAY3/10B CKna-
[bIBAlOT U YUNTbIBAKOT MaKkcKMasibHOe 3HavyeHWe Toka KOPOTKOro 3amblkaHusi /0. B ycTpoiicTBe, NnokasaHHOM Ha PUCYH-
ke C.2c. coefiuHeHve napannenbHoe. TOKM KOPOTKOro 3aMblKaHWs CKNaAblBalOT U YYNTLIBAKOT CAMOE BbICOKOE 3HayeHne
HanpsXXeHns Xo10CToro xoaa.

Ecnu B ycTpoiicTBe 3/1eKTpo060py/0BaHNA MOMSPHOCTL ONpejesieHa He YeTKo (kak Ha pucyHke C.2e). BO3MOXHO
nocnejgosartesibHOe UK NapasniesbHoe NoKN0YeHNe B 3aBUCMMOCTI OT pacCcMaTpnuBaemMoro yc/10B1sl HencnpasHocTu. B
3TOM cnyyae cregyeT npegnonaratb C0OXKEHNEe 3Ha4YeHWUIA HaNPsHKeHNa 1 Toka ANS ABYX TUMOB COeAUHEHUSA B OTAE/IbHOC-
Tu. 3a OCHOBY cfegyeT NpuHUMaTh Hanbonee HebNaronpuATHbIE 3HAYEHUS.

a — ocnepoBaTenbHOe NOAKNIOYEHNE CO CIOKEHNEM 3Ha4YeHUn HanpsaxeHusa

b— FIocne,qoBaTeanoe noaxknt4YeHne Co cnoxeHnem 3HauyeHui HanpsaXeHns U BO3MOXHbIM C/10XeHnem 3HauYeHuin Toka

C— I'Iapanneanoe noaknw4YeHne Cco CNoXeHuem 3HauYeHui Toka

PucyHok C.2 — CnoxeHue 3HauyeHWin Toka U/unmu HanpskeHus Ans coefuHeHunid, nuct 1

13
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d — MapannenbHoe NOAKNIOYEHUE CO CNOXEHNEM 3HaYeHU Toka N. BO3MOXHO, Hanps>XXeHunsa

+ +

e — MocnepoBaTenbHoe UAnM napannenbHoe NOAKMAOUYEHNE CO CIOXKEHUEM 3HauYeHuin Toka u HanpsaxeHus
PucyHok C.2 — CnoxeHve 3HayeHUil Toka W/Mau HanpskeHust 4Nsi COefUHEHWIA, nucT 2

Mocne onpeAeneHNs HOBbIX MakCUMasbHbIX 3HAYEHUIA TOKa U HanpshXeHns Heo6xoAMMOo NpoBepuTL nckpobesonac-
HOCTb KOMOWHMPOBAHHOM Lienun C MOMOLLbI0 KPUBLIX MPeAenoB BOCN/1IaMeHAeMoCTH, npueBeAeHHbIXx B M3K 60079-11 ¢ yue-
Tom koadppuuneHTa 6e3onacHoOCTV A5t Pe3NCTUBHOW Lenn n onpefennTb HOBble MakCUManbHO AONYCTWMble 3HAYEHNS
BHeLlHel nHAyKTMBHoCcTK LO h emkocTn Cc. OfHako 34ecb o6HapyxuBaeTca cnaboe MecTo MeToAMKNU, NpU BBEAEHHON a
M3K 60079-14. npunoxeHune A. no cnegyowmmM npuyvHam:

- 3Ha4YeHUs MakCMMasbHO JONYCTUMOM MHAYKTUBHOCTYN Ae/CTBUTE bHbI TOMbKO /15 MaKCUMalbHOTO HanpshXeHus
24 B;

- cyuwecTBoBaHve MHAYKTUBHOCTU U €MKOCTU He yunTbiBaeTCcs.

Ecnn ncxoAauTb TONBKO U3 HAMPSXXEHMI XON0CTOro X0Aa U TOKOB KOPOTKOTO 3aMblKaHWs, NONyYeHHbIl KO3t uuneHT
6€30MacHOCTUN CHMXAEeTCS CiKenaemoro 3HavyeHnsa 1.5 go npumepHo 1.0 B Anana3oHe HanpskeHuii Boilwe 20 B. 3To npes-
cTaBnseTca NpueMaeMbIM, NOCKO/IbKY COeJMHEHVe BCOOTBETCTBUN C MOK 60079-14 MOXeT ObITb OTHECEHO TOJIbKO KYypOB-
HI0 «1b*. gaxe ecnu Bce 060pyfOBaHWe MO OTAE/bHOCTW OTBe4yaeT TPebGOBaHUSIM YPOBHSA «Ha». OAHaKO AN HU3KUX
HanpsXXeHn BO3MOXHO CHKeHNe koadhuyeHTa 6€30nacHOCTN 3HaUNTeNbHO Hke 1.0. Takum 06pasom, AaHHbI MeTos
He ahpeKTUBEH C TOUKM 3peHns 6e30nacHoCTy.

ECnv ofuH nnn HECKONbKO aKTUBHbLIX UCTOYHWKOB B OJHON Lenu UMeT He/IMHelHble XapakTepUCTUKN, OLLeHKN,
BbINO/IHAEMbIE TO/IbKO HA OCHOBE HaNPs>KEHU X0N0CTOro XxoAa v TOKOB KOPOTKOTO 3aMblKaHUS, He NO3BONSAOT AOCTUMHYTh
nepsoHavanbHOW Lenu.

Ha npakTuke NpUMeHSATCA UCTOYHMKM TpaneuneBuHoi popmbl (cM. pucyHok C.1b), a npsiMoyrosibHble BbIXOAHbIE
xapakTepuctukm (cM. pucyHok C.1c) yacTto BCTpeuvaloTcs, Korga UCMnofb3ylTCsA 3/1eKTPOHHble TOKOOrpaHWyuTenbHble
ycTpoiicTBa. AnsA Takux Lenei Henb3s MCNob30BaTb KPUBbIE Npegena BocnnameHsemoctTn m3 MK 60079-11. Takum
06pasom, HacToALWMA cTaHAapT onucbiBaeT MeTo/, KOTOpPbIi NO3BONAET OLeHnBaTb 6e30NacHOCTb KOMBUHaLuK ceTei,
BKIOYAOLNX HENTMHEHbIE UCTOYHMKM, C MOMOLL b0 AnarpamMmm. HoBasi KOMNblOTEPHAA MOAENb UCKPOBOrO BOCM/ITaMEHEHMNS
no3BonseT AocTuratb xenaemoro koaduumneHTa 6€30NacHOCTN Kak AN51 He/IMHEeRHbIX NCTOYHWKOB, Tak 1 ANa coBnage-
HVA UHAYKTUBHOCTW M €MKOCTU B Lienu.
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MpepcTaBieHHas 34ecb MeToAMKa MOXeT NPUMEHATLCA ANS 30HbI knacca 1un ana nogrpynn MNCu [18. Heobxoanmo
noA4YepKHyThb, YTO faHHas MeTounKa npeanaraeT MeXaHU3M COeIHEHUs: ero NpMMeHeHne 4nsa onpejeneHns napameT-
pOB MCKpO6Ee30nacHOCTH OTAENbHbIX Lenel unn 060pyaoBaHNS MMeeT CMbIC/ TO/IbKO B Clyyae MPOCTbIX MPSAMOYTObHbIX
VN NAHERHBbIX Lene.

C.2 OCHOBHble TUNbl HE/IMHENHbIX Lenei

C.2.1 MapameTpsl

[nsa oueHkn nckpobe3onacHOCTW aKTUBHBIX Lienei He0OX0ANMO 3HaTb BHYTPEHHEE CONPOTHBEHNE N HanpsXXeHne
MCTOYHMKA. B camOM NpOCTOM Criydae NCTOYHMK MOXET XapaKkTepusoBaTtbCs BYMs (MOCTOSAHHLIMM) 3/1€KTPUYECKUMUN BENN-
YnHaMm — HanpsbkeHmem Uc 1 BHYTPEeHHUM conpoTusieHnem /? ,unu HanpshkeHnem UO 1 TOKOM KOPOTKOTO 3aMblKaHus /¢
(cm. pucyHok C.la). UO yacTo onpegensieTcsa 3eHepoBCKMMU AnojaMu. Mo n 1Q— makcuMasibHble 3Ha4YeHUs, KoTopble
MOTyT 6bITb NOlyY€HbI B YCIOBUSAX HEMCNPABHOCTH, onpefeneHHbix B M3K 60079-11. B cnyyae, npuBeAeHHOM Ha PUCYH-
ke C.la. xapakTepucTuka nuHeliHas. K coxaneHuto, Ha npakTuke TO/IbKO HEKOTOpble Lenu MoryT 6biTb NpefcTaB/eHsbl
TakMM NpoCTbIM CMOCO6GOM.

Hanpumep, akkymynsitop, 060pyA0BaHHbI BHELUHUM TOKOOrPaHUYMTeNbHbIM PE3UCTOPOM, HE UMEET BHYTPEHHEro
NOCTOSAHHOTO CONPOTUBNEHUS U HAMPSXXEeHNe NCTOYHMKA N3MEHSAETCS B 3aBUCUMOCTY OTCTeNeHn 3apsagkv. Ytobbl nsyunTb
noBefieHne 3TUX CYLLEeCTBYIOLWMNX B [,eICTBUTENIbHOCTN Lienei, oHn npeacTaBneHbl 6051ee NpocTbIMU 3KBUBANEHTHBIMU
Lensmu, KoTopble JO/KHbI 6biTb a Takoii e CTeneHn CNoCo6HbI Bbi3blBaTb BOCMIaMEHEHNE, KakK peanbHble Lenu. Ans
BbILLEYNOMSIHYTOrO C/lyyasi ¢ akkyMy/nsiTOPOM MakcUManbHOe 3HayeHue ANsi Pa3oMKHYTOW uenu paBHo UO u BHeluHee
ConpoTvBEHMNE paBHO/?,, kak NoKa3aHo Ha pucyHke C. la. 9Ta akBMBaNEHTHas LieNb UMeeT JINHEVHYI0 XapaKkTepUCTHKY.

HenuHeliHble yenu Takxke MOryT 6biTb CBefeHbl K IByM OCHOBHbIM TUNaM, Nokas3aHHbIM Ha pucyHkax C.1P un C.1c.
MNCTOYHMK € TpaneymeBuAHON xapakTtepucTukoit (pucyHok C.Ib. cocToUT U3 UCTOUYHMKA HANPsHXKEHWA, CONPOTUBAEHUS 1
[ONONHUTENbHbBIX OFPAaHNYMBAIOLWX HANPSXKEHNE 31eMEHTOB (Hanpumep, cTabuIMTPOHOB) Ha BbIXOAHbIX 3aXnMax. Tok
MCTOYHMKA C NPAMOYrO/IbHOM XapakTepucTuKol, NnpecTaBneHHoro Ha pucyHke C.1 c. orpaHuYeH 3NeKTPOHHbIM perynaTo-
poM ToKa.

Ecnun paccmMoTpeTb BbIXOAHYIO0 MOLHOCTb Pa3/iMyHbIX CeTell, CTAHOBUTCS OYEBUHbIM, YTOCeAyeT NPUMEHSITb pas-
Hble npejesibHble 3Ha4YeHVs BOCMN/IaMeHeHNs, MOCKO/IbKY BOCMIaMeHsWasa nckpa ABNAeTCcsa 04HOBPEMEHHO «3apAaoM»
1 HE06X0A4MMO Y4nTbIBaTb €e COOTBETCTBME UCTOYHUKY, KOTOPbIA ee nuTaeT. MakcumanbHas MOLLHOCTb OT UCTOYHUKA,
npeacTaB/eHHOro Ha pucyHke C.la. cnepgyrwowas:

Ptnx* "4 “o*'o
M AN NCTOYHMKA C TpaneuneBUAHOW xapakTepuctukoi (pucyHok C.1b):

ptak a 1/4 vno *'o uo>U2* UQ). unn

P«ia. a Uo*<Yo - Uo>R (Ona Uo* 1/2 * UO>
TpaneuueBngHaa xapaktepuctuka Ha pucyHke C.16 cTaHOBWTCS MPSIMOYTO/IbHOW XapakTepuCTUKON Ha PUCYH-
ke C.1c. nockonbky UQCTpeMnTca K 6€CKOHEYHOCTH.

B aTom cniyuae

pTa* = «o * 'o-
[lna nonHoro onvcaHus UCTOYHMKA HEO6XOAMMbI ABa NapaMeTpa, OTHOCSLMECS K IMHEWHbIM 1 NPSIMOYTO/bHbIM
XapakTepucTvkam, 1 Tpu napameTpa, OTHOCALMeECs K TpaneyneBugHoi xapaktepucTuke (tTaénvua C.1).

Ta6nuuya C.1 — MNapameTpbl, HEOO6XOAVMbIE AN ONUCAHUS BbIXOAHOWN XapaKTepPUCTUKM

XapakTepucTuka Heobxogvmble napameTpbl
NuHeiiHasn, pucyHok C.la Uo, /aunu Uo, R
TpaneuvesugHas, pucyHok C.1b Uo. Ug. Rvau Ua R. lavnn u,. Uq. /,
MpsamoyronsHas, pucyHok C.1c Uo. lo

C.2.2 Nuopmauus, cogepxalyasaca B cepTudukarax

B cBA3M c TeM. 4To BcooTBeTCcTBUM C 12.2.1 unm 12.3 MK 60079-14 060pyaoBaHMe CakTUBHLIMU UCKPOGB30MaCHbI-
MU LiensaMu NOANEXUT cepTUdUKaLMm, MOXHO NPeANnooX1Tb, YTO ANs OTAeNbHOro 060py40BaHNSA, KOTOPOE A0/IKHO KOM-
6uHMpoBaTbCA C uUcKpobe3onacHbIMU LenAaMK, Bcerga KWMeeTcsa CBUAETENbCTBO 06 uUCMbITaHWM, cofepxaliee
COOTBETCTBYIOLME 31eKTPpUYeckme napameTpbl.

MepB.bIii aTan 10601 oLeHkn 6e30N1acHOCTM A0KEH BKIOYaTb onpeAenieHrne Tuna xapakTtepucTukiu 1 cooTBeTCTBY-
lowne anekTpuyeckne napameTpbl OTAeNbHbIX Leneid. Mockonbky nonb3oBatenb WAM onepaTtop 06bIYHO HE 3HAKOM C
YCTPOWCTBOM Lieneit n BHYTPEHHNM CTPOeHnem 060pyAoBaHuns, eMy NPUAETCA [OBEPSATb I/1€KTPUYECKUM JaHHbIM, NpuBe-
[leHHbIM B CBUAeTeNbCcTBE 06 UCMbITAHWN.
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OG6bIUHO B CBUAETENbCTBE 06 UCMbITAHUM COAEPXKATCA CMeaylolMe 3HaUeHUs: HanpsxeHue xonocToro xoga (C0).
TOK KOPOTKOTO 3aMblkaHus (/0) U MakcuManbHO AOCTMXMMAsS MOWHOCTb PO. YacTo Ha OCHOBE 3TUX 3HAUEHWIT MOXHO cae-
NaTh BbIBOA O TUME XapakTePUCTUKU.

Mprmep (MakcUManbHble 3HaYeHus):

UQ= 125 8.
/0=0.1 A.
PO- 313 mBT.

Mockonbky 3HauyeHne PO paBHO 0AHOI YeTBepTOl NPOU3BELEHUs HaNPSHKEHNS XONOCTOrO Xo4a U TOKa KOPOTKOro
3aMblKaHWs, MOXHO CAeNaTh BbIBOA, YTO 3TO NPUMEP NINHENHOW XapakTepucTukn (pucyHok C.1a).

Mprmep (MakcUManbHble 3HaYeHus):

U =20.5B.
/0 » 35 A.
Pa- 718 wmBT,

rae PO — npousseAeHne HanpshXeHWs X0/10CTOro XoAa U Toka KOPOTKOro 3amblkaHWs, TO eCTb NMpUMep NpsMOYro/ibHOW
XxapakTepuctukm (pucyHok C.1c).

B HEKkoTOpbIX CyYasx 3Ha4YeHUss MOLLHOCTU, TOKa N HaNpPsXKeHNs He COOTBETCTBYIOT yka3aHHbIM Bbille, TOTOMY YTO
3HayYeHMe MOLLHOCTU YKa3aHOANS YCTAHOBUBLLNXCA YCNOBWIA (feiicTBMe HarpeBa KOMMOHEHTOB, MOAK/TIOYEHHbIX MOCNef0-
BaTe/IbHO). & 3HAYEHNA ToKa U HaNpsHKeHUs faHbl ANA AVMHAMUYECKUX YCOBUIA (MCKpoBOe BocnameHeHue). Korga ecTb
COMHEHUSs, HEO6XOAMMO MPOBEPUTbL, Kakyld XapaKkTepUCTUKY crefyeT MPUHSATL 3a OCHOBY COELMHEHUSI C TOUKU 3pEeHnst
VNCKPOBOrO BOCM/IaMEHEHUS.

B cnyvae TpaneuneBngHO xapakTepucTuku nHhopmauum aceujeTenncrTee 06 ncnbiTaHny 6oiBaeT HegoCcTaTouHO
ANs onpefeneHns xapaktepuctuku. OTcyTcTByeT TpeTuii napameTp (cm. Tabnuyy C.1)— UQunu R.

Yka3aHue 3HaueHns R B kauecTBe [JONOSIHUTENBHOIO NapameTpa NoMoraeT NpasBuibHO BbINOMHUTL COeANHEHUS
nckpobesonacHbix Leneii. NMoatomy 3HaveHne R 06bIYHO NPUBOAMTCA B CBUAETENbCTBE 06 UcnbiTaHUW. Toraa napameTp
UQ (pucyHok C.l1.b) MoxHO BbiBECTU N0 hopmyne

uQ = fO*R.

B 60/1bWMHCTBE C/lyyaeB B CBUAETENbCTBE 06 MUCMbITAHUN Takke yKasblBaeTcs hopma xapakTepucTukn noboii
HennHenHol uenu.

Mprmep MOXeT BbIrNsAAeTb cneayowm obpasom.

MakcumanbHble 3HavyeHns (TpaneymeBuaHas xapakTepucTuka):

no=13.7 B.
/B » 105 MA.
R =438 Om.

P, s 1010 MBT.
OTa xapakTepucTuka npeacrasneHa Ha pucyHke C.3a: Ha pUCyH-
ke C.3b nokasaHa 6e3onacHas, 3KB/Ba/ieHTHaA Lenb.

BbINOMHSAIOT cregyowmii pacyert:

WQ= X« =46BWU
P0=[UQ- U0) XUJR = 1010 mBT.

Takum 06pa3om, AaHHble, He06X0AMMbIE 419 COEANHEHUS, MOTYT
6bITb NONyYeHbl HA OCHOBE MHhopmaunu, NpuBeAeHHON a cBMnaeTeNb-
cTBe 06 ucnbiTaHnn. ECcnm Taknx AaHHbIX HET B paHee BblAaHHbIX CBUAE-
TenbCTBax. OHU [OMXHbl OblITb NpefocTaBfeHbl WU3roTOBUTENEM
obopynoBaHMa WM UCNbITaTeNbHOW nabopaTopuei.

Mpu paspaboTke UckpoGesonacHbIX Leneil Heo6xoaMMo cTpe-
MUTbCSA K TOMY, YTOGbl YNCO COeAUHEHUI N KOMOMHUPOBAHHbIX NoA-
y3710B 6bIN10 HEGONbLWINM. Ta LieNb He BCerga AoCTUXMMA Ha NpakTuke,
NOCKO/IbKY HE06XO0AUMO YyuuTbiBaTb YC/OBWA HeWcnpaBHOCTU. 3TO
03HavaeT, YTo HEKOTOpPOoe 060pyA0BaHNE, KOTOPOE He SIBNSIETCA UCTOY-
HUKOM HanpsXeHWs B HOPMasibHbIX YCMOBUSAX paboTbl, JO/MKHO pac-
CMaTpuBaTbCs Kak UCTOYHUK B C/lydyae HEUCNPABHOCTU.

MaccuBHble BXOA4bl YCTPOUCTB, HANpUMep U3MepUTENbHbIX AaT-
UYMKOB. MJIOTTEPOB M T.A4.. MOTYT, C TOYKM 3peHusi Ge3onacHocTw,
AeicTBoBaThb Kak akTMBHbIE UCTOYHUKW. [M03TOMYy Heo6xoaumo obpa-
LWaTbCsl K MAKCUMas/IbHbIM 3HAYEHUSIM, YKa3aHHbIM B CBUAETENbCTBAX.
B pesynbTate pabouve xapakTepuUCTUKM Lenn MOryT 3HauuTesibHO
OTK/IOHATLCS OT 6e30MaCHO XapakTepPUCTUKUN. YKa3aHHble B CBUAETE N b-
CTBax 3HAYEHUs] HanpshKeHUs X0M0CTOro XoAa MO M Toka KOPOTKOrO
3aMblkaHua /0 ANA faHHOl Lenn a HeKOTOPbIX Cayvasax NMPUMeHUMbI
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TO/bKO 117 YC/IOBMWiA nepexofHoro npouecca. C Apyroii CTOPOHbI, 3HAYEeHWE MOLLHOCTU MPUMEHSIETCS X YCTAHOBUBLUMMCS
YCNOBUSAM, KOTOPbIE JO/MKHbI YUMTHIBATLCSA C TOUKM 3PEHUSI HArpeBa NoAKMOYEHHbIX KOMMOHEHTOB.

C.3 CoepgunHeHne nckpobesonacHbIX Leneii He MeHee YeM C A BYMS UCTOUYHUKAMMU

C.3.1 OnpepeneHne pe3ynbTUpyOLLEN BbIXOAHON XxapakTepucTukm

MpeanonaraeTtcs, YTO BbIXOAHbIE XapakTepUCTUKKU Leneli B cocTaBe KOMGUHaLuK Leneli, KoTopble JOMXHbI pac-
cMaTpuBaThCs Kak MCTOUHWKWN HanpshKkeHus, n3BecTHbl (cM. C.2). Tenepb, UCXOAA U3 TNa CoejuHeHus, cnegyet onpeje-
NNTb. HEOGXOANMO /N YUNTbIBATL CyMMapHOe HanpsxeHue, CyMMapHbIil TOK U OAHOBPEMEHHO CyMMapHoe HanpshkeHune
1 TOK B YC/TOBUSAX HOPManbHOW paboTbl U B YCI0BUAX HEMCMNPABHOCTH.

Ecnun KOMOGMHUPOBaHHbIE UCTOYHUKM HANPSXKEHNSA NOAKYEHbI NOCNeA0BaTE/IbHO U He COeAMHEHbI, Hanpumep, ¢
3emneii (pucyHok C.2a). Torga He3aBMCUMO OT MOSIPHOCTU UCTOYHMKOB BO3MOXHO TOJ/IbKO C/IOXKEHWE HanpsKeHus.
Pe3ynbTUPYIOLLYI0 BbIXOAHYIO XapakTepUCTWKy Nerko HaiiTu rpauyeckum cymMmMupoBaHueM. HanpshkeHus oThenbHbIX
VNCTOYHMKOB /11 K&X/0ro 3HaYeHnsa Toka cknajbiBaloTca. NMyHKTUPHAA KpuBas Ha pucyHke C.2 nokasbiBaeT pe3yibTUpyt-
Line xapakTepucTUKN B pasHbiX Cay4dasx.

B nocneposaTenbHOl Lenu, npuBefeHHoN Ha pucyHke C.2b. c coefjMHeHNEeM [BYX UCTOYHUKOB HanpshKeHUs Ha
YPOBHE Harpysku, C10XeHVe Toka MOXHO UCKUYNTb, TOMIbKO eC/IN NOMIAPHOCTb [BYX MCTOYHMKOB B yKa3aHHOM Hanpas/ie-
HUK dukcposaHa A1 6e30nacHoOCTU (Hanpumep, A5 HEKOTOPbIX 6apbepoB 6e3onacHoCTH). 15 UICTOYHMKOB Hanpsxe-
HUSA. KOTOPble MOTyT W3MEHWUTb MOMSAPHOCTb BO Bpemsi paboTbl WKW B YC/MOBUAX HEWCMPaBHOCTM, HEO6XOAUMO
paccMmaTtpuBaTb C/I0XEHMEe Toka U HanpsheHus (CM. pucyHok C.2e).

Mpu napannenbLHOM NOAKNOYEHNN, MOKa3aHHOM Ha pucyHke C.2C. C/IoXeHMe ToKa BO3MOXHO TOJILKO B Cilyyae npu-
MEHEeHUS ABYXNO/HOCHOIO UCTOYHMKA C NOAKIYEHNEM ABYX NOOCOB. CNOXEHNE HANPSXXeHUs B JaHHOM C/lyyae HeBO3-
MOXHO. 1 pe3ynbTupylolan xapakrepuctuka cosfjaetcs rpadpuyeckuM CyMmMUpoBaHuem OTAE/bHbIX 3HAYEHW Toka.

Ecnu ToNbKO OANH NOMIOC KAXA0T0 UCTOUYHMKA MOAKI0YEH K NOMOCY APYrOoro MCTouHuka (pucyHok C.2d). cnoxexune
HanpsXXeHNs MOXHO UCK/TIYNTb, €CIM NOAAPHOCTb MCTOUYHMKOB, Kak NokasaHo, hukcnposaHa Bo BCeX Criyyasx (Hanpumep,
c nomoublo 6apbepos 6e3onacHocTn). MiHave cnefyeT paccMaTpuBaTh C/I0XEHWE TOKa U HanpsxeHus (CM. pucyHokC.2e).

Ecnun Heckonbko Leneli NoAkMloYeHbl K KOHTYpY, B KOTOPOM crefyeT npegnonaratb NPOU3BOJbHbIE COEAUHEHUS
(pncyHok C.2e). Torga B 3aBUCMMOCTU OT paccMaTpyBaeMblX YC/0BUIA HEMCNPABHOCTU MOXeT 6bITb 3a4aH0 nocrefoBa-
TeNlbHOEe UK napasnesnibHoe cCoeiMHEHNE, TO eCTb HE06X04UMO paccMmaTprBaTh C/IOXKEHWNE TOKA U C/TOXEHWE HANPSHXXEHUS.
MockonbKy 3Tu Ba BapmaHTa He MOryT CyLLLeCTBOBAaTb OJHOBPEMEHHO, Pe3y/IbTUPYIOLL e XapaKTePUCTUKMN C/TOXEHUS TOKa
N CNIOXEHUS HanpshkeHUs cneAyeTt CTPOMTb pa3fenbHo. STy npouenypy Takke NPUMEHSIOT BO BCeX C/yHasx COMHeHu B
OTHOLWEHUN uenel, NnpeAcTaB/ieHHbIX Ha pucyHkax C.2b n C.2d, a Takxe Ans uenei c 6onee Yem AByMS MPOBOAHMKAMM.
MonyuyeHHbllt pesynbTat BCcerga 6ynet obecneynBatb 6€30NacCHOCTb.

C.3.2 OueHka 6e30MacHOCTU COeJUHEHUSA 1 onpeAesieHne MakCuMasbHO AONYCTUMbIX €MKOCTU U MHAYK-
TUBHOCTM

Ecnun pesynbTupylowas xapakrepmuctuka koM6MHUpoBaHHoO Lienu onpefenerHa B cootseTcTBun ¢ C.3.1. cnepgyto-
M1 3aTan — oueHKa nckpobesonacHoCTW. 119 3TON Lenn Mcnonb3yT AnarpaMmsbl, NpMBeAeHHble Ha pucyHkax C.7n C.8.
OHM nokasbiBaloT KPMBYK [ONYCTUMOrO npeAena AN NINHEHbIX XapakTepUcTUK UCTOYHUKOB (LITpUXoBas npefenbHas
KpuBas) N Ana NPSAMOYTO/IbHbIX XapakTepucTuK (CnaowHas npeAenbHas kpusas) npy AaHHOW NHAYKTUBHOCTY U HOBbIX Mak-
CMManbHbIX3HAYEHNAXTOKA U HANPSAXEHNABKOMOUHNPOaaHHoO Lenu. Kpome Toro, npuBeAeHsl KpuBble Ansonpegenexms
caMoil BbICOKOW [,oNyCTMMOI BHELLHEN eMKOCTH B 060Mx ciyyasx. Pacnpegenexnve gnarpamm rno rpynnam o6opyaosaHus
N UHAYKTUBHOCTW npuBegeHo B Tabnuue C.2.

Ta6nuya C.2 — PacnpegeneHve gnarpaMmm no rpynnam o60pyaoBaHusa v MHAYKTUBHOCTU

PucyHok Mpynna [JonyctmMas MHAYKTUBHOCTL Lo, MITH
C.7a 0.15
C.7b 0.5
C.7c HC 1
C.7d 2
C.7e 5
C.8a 0.15
C.8b 0.5
C.8c B 1
c.8d 2
C.8e 5

YT06bl OLEHNTbL NCKPO6Ee30NacHOCTb. CHavana cnegyeT BblibpaTh rpynny 060pyAoBaHus, a 3aTem 06Uy NHAYKTUB-
HOCTb. Heo6XxoANMYI0 Ansi KoM6UHauuu. Ecnvn paccmaTprBaloTcst He6obLIME 3HAYEHNSA UHAYKTUBHOCTU (HUKaKoW cocpe-
[OTOYEHHOV MHAYKTUBHOCTU, TO/IbKO KOPOTKNE OTpe3ku kabens), Toraa cneayeTt BbibupaTb gnarpammy C camoil HU3KOWA
NHAYKTUBHOCTbIO (pucyHok C.7a ans rpynnel HC n pucyHok C.8a ans rpynnsl |l B)).
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Pe3ynbTupylolias BbIXOAHAA XxapakTepucTnka HaxoguTcsa Ha paccmaTpuBaemoii guarpamme. Ecnm acoorBeTcTBum
¢ C.3.1 paccmaTprBaeTCs C/IOXEHNE ToKa U HanNpsXeHs, Toraa Ao/XHbl OblTb BblUepyeHbl 06e pesynbTupytoLe xapak-
TEPUCTUKN.

Tenepb MOXHO HenocpeAcTBEHHO OnNpefenunTb, ABNAETCA NN NCKpo6e3onacHo KOMGUHALMNA NCTOYHUKOB C MHAYK-
TUBHOCTbLIO 4N AaHHON AgnarpaMmmbl 1 BbiGpaHHol rpynnbl 06opygoBaHuns. MonyyeHHas cymmapHasa xapakTepucTuka He
[loMXHa nepecekaTtb NpeAeNibHY0 KPUBYIO A8 UCTOYHMKA C NPSAMOYTO/bHO XapaKkTepUCTUKOW HY B OJHOV TOUKe Ha guar-
pamme. Kpome TOro, Touka Ha gnarpamme, onpejesieHHas kak MakCumManibHOe HanpsXKeHne nan MakCMManbHbIi TOK CyM-
MapHOIi XxapakTepucTuku, AO/IKHA NexXaTb HUKe KPUBOW ANA NMHENHOro NCTOYHMKA.

MakcumanbHO foNyCTUMYI0 €MKOCTb NoslyYaeMoit Lenu onpefensioT kak camoe HU3Koe 3HaYeHne 4na AByX cepuii
npegenbHbiX KpuBbIx CO, KOTOpOE ABAETCA CaMbliM BbICOKMM 3HauyeHnem CO,KOTOpoe He nepecekaeTcs pe3ynbTupytoLlei
BbIXO/JHOV XapakTepuUCTUKOI AN NUHEeHOro npegena v ANs NpsMoyrosibHoro npegena. Ecnn gns gaHHoro npymeHeHns
Heobxofgmuma 6onee Bbicokas fonyctumas emkocTb CQ ee MOXHO MONy4YnTb, UCNONb3YSA, MPexAe BCero, gnarpammy ans
60nee HWU3KOW UHAYKTUBHOCTW. DTOT Xe MeTO[ MOXHO NPUMEHATb, Koraa pesynbTupyloLas BbIXO4HAA XapakTepuctuka
nepecekaeT KpMBY NpeAenbHON NHAYKTUBHOCTU A1 UCTOYHMKA C IMHENHOW 1 MPAMOYTo/IbHOW XxapakTepucTukoi. Ecnn
[Jaxe npu caMoM HW3KOM 3HaYeHWW MHAYKTUBHOCTK Ha anarpammax {0.15 MICH) KprBble COOTBETCTBYOLUX NPEAENOB Ha
anarpamme |IC npeBbllleHbl, PEKOMEHAYETCSA NPUMEHATb guarpaMmmbl VIB. Ecnn aTu npegensl Takke NpesbllleHbl, Torga
KOMGUHaUMSA He ABNsieTCS MCKpoGe3onacHo Takxke v Ans rpynnsl VB.

C.3.3 flononHUTENbHbIE KOMMEHTAPUN OTHOCUTENbHO METOANKN NPUMEHEHNSA BbIXOLHOW XapakTepucTuku

MeToanKa oueHKM 6e30NacHOCTM CoeauHEHNI ncKkpoGe3onacHbIxX ueneit, onncadHas B C.3.1 n C.3.2. co3gaHa Ha
ocHoBe (hyHAaMeHTaNbHbIX NCCNeAoBaHNii U pacyeTa mogeneli. MeToq pacuyeta gaeT pe3ynbTaTbl, OTMYalLWmecs ot
npuBeAeHHbIX B NpebiaylemM oTyeTe.

bBonee BbiCOKME 3HAYEHWNA EMKOCTU AONYCTUMbI B fuana3oHe HU3KOro HanpsxeHus. [na 6onee BbICOKUX Hanpsxe-
HWIA pasHmua MoXeT gocTuratb KoadpduumnerTta 3. B oTimumne ot gnarpamm B npeAplgyliem nyHkTe, npegenbHas Kpueas
[ANA YNCTO PE3NCTUBHOI Lienu He nokasaHa Ha pucyHkax C.7 n C.8. HO OHa No cyTu onpeAenseTca No MHAYKTUBHbLIM Npeje-
nam. Kpome TOro, 31ecb HaxoAsTCA npeAesibHble KpYBble AN TMHERHbIX NCTOYHMKOB. 3a NCKIYeHneM 3Toro, rpaduyec-
KWiA npouecc B Le/IOM OCTaeTCa TakuMm Xe.

Fpadnyecknii MeToA OCHOBaAH Ha CHWKEHUN peasibHOW XapakTepuUCTUKM MCTOYHMKA B abCTPaKTHOM JSIMHENHOM
NCTOYHUKE N NCTOUYHUKE C NPSAMOYTO/IbHOW BbIXOHOV XapaKkTepUCTUKON 1 CPaBHEHNW C COOTBETCTBYOLWUMY NpeAenbHbIMY
KpuBbIMUW. TONILKO B C/lyvae, ecnu haktnyeckas xapakTepucTuka UCTOYHVKA NIMHEeHan WA NpsaMoyronbHas, koadduum-
€HT 6e30NacHOCTM C rapaHTUPOBaHHbIM 3HaYeHnem 1.5 MoxeT 6bITb BbiBeAEeH No anarpammMe. 115 HeKoTopbix 601ee CNox-
HbIX UCTOYHUKOB MOXET ObiTb NMONE3HO NOCTPOUTbL OrMbaloLLyl0 INHENHYI0 AN MPSMOYTO/IbHYI0 XapaKkTepucTuky, 4To
NO3BO/INT COXPaHUTb KO3huLMeHT 6e3onacHocTh. PeasnbHblii KO3hULMEeHT 6e30MacHOCT MOXET 6biTb HECKO/IbKO
Huxe (Ho Bcerga Bbiwe 1.0). ecnn ncnonb3yoTcs oba npefenbHbiX Kputepus. 3To pesynbTat npeobpasoBaHnsa hakTuuec-
KWX YyCNOBUIA B LENW, UCNONb3YeMbIX B MPOCTOM rpachuueckom meToge. Mo o6l emMy MHEHUIO cnelnanncToB, 3To npuemne-
MO. KOrja paccmMatpuBaloTCa YCTaHOBKM A8 30HbI knacca 1.

Mpv npyuMeHeHnn anarpamm, NpMBeAeHHbIX Ha pucyHkax C.7 n C.8, Bcerga yuntbiBaeTcs B3anmogencTene nHayk-
TUBHOCTW M €MKOCTM (CMeLlaHHas uenb). ATy MeTOANKY Takke cneayeT NPUMEHATb AN KOMOUHALMWN YNCTO SINHEHbIX
uenei (BbIXoAHas xapakTepucTuka a cooTBeTCTBMM C pucyHkom C.la). YKasaHHblli MeTof He AenaeT pasnuuunii mexay
COCpPeA0TOYEHHOW HAYKTUBHOCTbBIO M EMKOCTbIO U MHAYKTUBHOCTbBIO UM €MKOCTbI0, BbIBEA€HHbIMU HA OCHOBE pacnpeje-
NIeHHbIX NapameTpoB Kabens. Ecnv ncnone3yotca kabenu co BpemeHem nepegayn 4o 10 MKC. COrlacHo CyLecTByoLWeMy
MHEHWI0, TaKoe pasInyunB He ABNSeTCA HeobX0AMMbIM. PacyeT, OCHOBaHHbI Ha COCPeO0TOYEHHbIX 3/IeMeHTax, OCHOBaH
Ha 6e30NacHOCTM 1. B OT/INYME OT paHee NPYMeHABLUNXCA METOA0B pacyeTa, He MeeT CEPbe3HOro OrPaHNYeHNs Ha npak-
THKe.

MpenmyLLecTBo 3TON METOAUKM COCTOUT B TOM. YTO BCE JaHHble, OTHOCALMECA K 6€30MacHOCTU, MOXHO B3ATb U3
0AHOI gnarpammbl. TeM He MeHee, HE06XOANMO NPOBECTW AOMNONIHUTENIbHOE CPaBHEHWE MaKCHManbHOro HanpsxeHus
X0/I0CTOr0 X042 U MakCMasbHOW eMKOCTW B COOTBETCTBMM cTabnuueii A.2M3K 60079-11. NOCKOMbKY BHEKOTOPbIX CNyya-
AX MO OMWUCaHHOW 3ecb MeTofuke nony4yatT 60nee BbICOKYIO JONYCTUMYO eMKOCTb. TorAa 3HauyeHus cnegyeT B3ATb U3
M3K 60079-11. 4To6bl M36eXaTb HeJOpa3yMeHUs.

3HayeHuns, NosyYeHHble AN MaKCUMasbHO AONYCTUMbIX BHELIHUX WHAYKTUBHOCTA M €MKOCTU. — 3TO 3HauYeHus,
npMMeHUMble ANs BCel KOMBWMHAUWKU, TO eCTb AO0/KHbl OblTb YYTE€Hbl WHAYKTUBHOCTW W €MKOCTU BCEX OTAEeNbHbIX
YCTPONCTB, AEWCTBYIOLWNX HA BHELIHUX KOHTaKTax.

MeToavka pacyeTa, UCNOMb30BaHHaA Ha Auarpammax, nokasbiBaeT OTCYTCTBME 3HAUYUTE/IbHbIX CUCTEMAaTUYECKNX
OTK/IOHEHWIA OT pe3y/IbTaToB, NOMYYEHHbIX MPU UCMbITAHUAX HA BOCN/1IaMEHEHNEe BO BPEMS BbINMO/THEHUS HAYYHO-KCCNea0-
BaTe/IbCKUX MPOEKTOB V3BECTHO, YTO NOrpelHOCTb MHOTMX pe3ynbTaToB N3MepeHuii HaxoauTca B npegenax fo 10 %.
MpuynHa 3aknoyaeTcs ameToae UCMbITaHWIA U caMOM UCKPOO6pasyloleM MexaHnsMme. CuntaeTcs, YTo NpeAcTaB/IeHHbIN
3/ecb MeTof faeT Heboblne OTKNOHEHUS.

C.4 NnnwcTpauns MeToanku NPUMEHEHNS BbIXOAHbIX XapakTEPUCTUK C NOMOL b0 NpuMepa

B npvmepe, nokasaHHOM Ha pucyHke C.4, aHanu3aTop C ycunmTenemM ycTaHOB/IEH B ONACHO 30He 1 nosiyyaeT nuta-
HMe OT NCKpPo6e30nacHOro NCTOYHKKa NUTaHus |. BbixogHoW curHan nckpobesonacHoro ycunutens (0...20 mA> nogaetcs
Ha nHgukartop Il v nnottep Il
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3 EE*IbIE "

CnoxeHne Toka/HanpsxcHus
MoacoeguHerHas uenb Ex ib 1B
P,>1.98T1. UB- 28.7 B. /0* 264 MA
Lam 0.5 mIm, CB* 400 m®

1— pucneTuyepckas: 2 — KOMMYTaUWOHHbIA 3an. 3 — nnowajka (B3pbiBoONacHas 30Ha). 4 — MaKchManbHble ONepaLuoHHO-NacCcuB-

Hble 3HAYEHUA Ha MHAUKATOpe NMHelHble xapakTepucTukn 12 B, 133 m/1. 0.4 BT; 5 — MakcuManbHble ONepaLnoHHO-NacCUBHbIE 3HAYE-

HUSA Ha 3anucbiBalolieM ycTpoiicTBe: NUHeiiHaa xapakTtepucTuka 1 B. 31 MA. 10 MBT. 6 — MakcuManbHble 3HAYEHUA AN UCTOYHUKA

nutaHus: Ex ib HB 15.7 B. 100 mA. 1,57 BT. LQ £ 1 MIH, CQ i 650 H® — NpPAMOYroNbHble XapakTepuUCTUKN perynnpoBaHuns Toka anek-
TPOHWKM; 7 — aHanusaTtop c ycunutenem (uckpobesonacHoe o6opyaoBaHue)

PucyHok C.4 — Tpumep coefnHeHunsa

AHanusaTtop — 370 UckpobesonacHoe 060pyAoBaHWE; UCTOYHWUK NUTAHUSA, WHAWKATOP U NA0OTTEp — CBA3aHHOE
o6opynoBaHNe B 3HaAYEHUU, NPUHATOM B MOK 60079-11. MNpu HopManbHoli paboTe TO/IbKO CETEBOE NUTAHWE — aKTUBHbIN
MCTOYHWK, a UHANKATOP U NIOTTEP — MaccUBHble UCTOYHUKN. O4HaKO AN OLeHKM 6e30MacHOCTM B kayecTBe 6a30BbIX NPU-
HATbI CaMble BbICOKME BO3MOXHbI€ 3HAYEHUS U3 CBMEeTeNbCTB 06 NCNbITaHNMW, OTHOCSALLMXCS KO BCEM TPEM YCTpoiicTBam B
YCNOBUAX HEMCNPABHOCTH.

NmeeTcs B Hannuuu cneayowas nHcopmaymus:

I. ICTOYHUK nuTaHunsa

Bbixog ¢ BuAom 3awmTbl Ex Ib 118
MakcumanbHble 3HaYeHus
n0*15.7 B;
10- 100 mA;
P, =157 BT;
LO- 1mIH;
CO0 =650 H®.
MpsamoyrofnbHas BbIXxo4HasA xapakrepuctuka (pucyHok C.1c)

Il. NugnkaTop

Bxoga ¢ Bugom 3awutbl Ex ib HC
MakcrmMasnbHble 3HauyeHust

10 =128;

/0*= 133 MA,

PO m 0.4 BT;
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LO« 1.8 mMIH;
CO = 1.4 mMK®.

JlnHeliHaa BbixoAHasa xapaktepucTuka (pucyHok C.la).
. MnotTtep

Bxog ¢ Bugom 3awmtel Ex IP HC
MakcumarbHble 3HaYeHus
no =12 B;
/0 = 31 MA;
PO- 10 mBT;
LO- 36 mIH;
CO = 200 mk®.
NnHeliHan BbiIxofHan xapakTepucTuka (pucyHok C.1a).

Mpw ycTpoiicTBe Lienu, kak nokasaHo Ha pucyHke C.4 1 B 3aBUCUMOCTMW OT YCNI0BUIA HEUCNIPABHOCTU B aHanU3aTope,
HanpPsHXEHNs 1 TOKU MOTYT CKMIaAblBaTbCS, Kak NokasaHo Ha pucyHke C.2 e. UHAUBMAYaibHbIE XapaKTepUCTUKN U iBE CYM-
MapHble XxapakTepucTuku A5 o6aBeHNst HaNpPsKeHUs 1 Toka nokasaHbl Ha pucyHke C.5.

PucyHok C.5 — CymMapHble xapakTepucTuku uenu,
npejcTaB/ieHHOW Ha pucyHke C.4

[nsa npoBepkun nckpobesonacHocTn Ha pucyHke C.8 b npeacTaBieHbl CyMMapHble XapakTepucTUKn, OTHoCcALWMeCs K
CNOXEHNo HanpskeHus u Toka (noarpynna IIB. L = 0.5 MIH) (pucyHkn C.6a un C.6b).

Yrnosasi Touka npu 18.7 B n 100 MA Ha KPUBOW CMIOXKEHUS HaMpsHKeHUs, O4EeBUAHO, ABNAETCA KPUTUYECKOWR Tou-
KO — OHa pacnofioxeHa G6Mxe BCEro K UHAYKTUBHOMY npefeny UCTOYHUKA C MPSIMOYTO/IbHOM XapakTepuCcTUKON, HO He
AocTuraet ero. B aToii Touke gocTuraetca TeopeTUHecKn camas BbICOKash MOLLHOCTb, pasHas 1.9 BT.

MockonbKy 06e pe3ynbTupyroLl e xapakTepucTukn KoMOMHaunM He nepecekarT KpMBble NHAYKTUBHOIO npegena
AN UCTOYHUKOB C INHEHO N NPAMOYTo/IbHON BbIXOAHOM XapakTepucTukoi Ha pucyHkax C.6a n C.6b. pesynbTat ncnbita-
HVA 6€30NacHOCTU MOTOXMTENbHbIN. 1A MakCuManbHOro HanpshxeHns (28.7 B) pe3ynbTupytoLeli xapakTepucTkn afaH-
HOM MpuMepe MakCumasibHO [ONycTMMas eMKOCTb KOMOWHaLUW U3 cepun KpuBbIX Ha pucyHke C.6b moxeT 6biTb
ycTaHoB/eHa Ha ypoBHe 400 H®. Ecnu npoBepuTb no Tabnuuye A.2 M3K 60079-11 3HauveHue 28.7 B ana noarpynnsi MB.
[0nycTUMOe 3HauYeHne eMKoCTH 6yaeT paBHO 613 H® — TO ecTb OHO ByAeT Bbile YCTAHOB/IEHHOTO 3HavyeHusa 400 HO.
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PucyHok C.6a — CnoxeHue Toka

1— WHAYKTWUBHbIN NpeAen ANsS UCTOYHUKA C NPAMOYTONbHOM XapakTePUCTUKON. 2 — UHAYKTUBHbIA NpeAen AN UCTOYHWUKA C INHENHO
XxapakTepucTukoii

PucyHok C.6b — CnoxeHue HanpsxeHus

PucyHok C.6 — CnoxeHue ToKka UM HanpshkeHus 4na npumepa, npuBeAeHHoro Ha pucyHke C.4

Mony4yeHHble 3HaYeHUs AN KOM6GMHaLMK cnegyoLmne:
Moarpynna 1B

MakcumasnbHble 3Ha4YeHus

U, =28.78B.

/0= 264 MA;

PO =19 BT;

LO *0.5MIH;

C, =400 Ho.
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MockonbKy B 4AHHOM MpUMepe NCKpoGe3onacHble BXOAbl U BbIXOAbl CBSI3aHHOTO 060pyA0BaHNsA (MCTOYHUK TMTaHKS,
VNHAMKATOP U NIOTTEP) HE UMELOT 3PP EKTUBHbLIX 3HAYEHUI UHAYKTUBHOCTW WX eMKOCTU, MakCUMaslbHble 3HauYeHns eMKOC-
TA UV UHAYKTUBHOCTM MOXHO MCMONb30BaTh 415 UCKpo6e3onacHoro 060pyAoBaHus (aHanu3atop) 1 ANsi CoeAnHUTENb-
HbIX Kabenei.

C.5 Peswowme

Mpv NPOEKTUPOBAHUN 1 MOHTaXe N3MePUTENbHbIX N TEXHO/IOTMYECKNX YCTAHOBOK B XMUMUYECKOW N HedhTexnmmnyec-
KO NPOMbILLNEHHOCTM YacTo GbiBaeT HE06X04MMO KOMBUHNPOBATL HECKO/IbKO CepTUULMPOBaHHbIX e 4UHUL, 060pyf0Ba-
HUSA. UMeloLLero uckpobesonacHsle Lenu.

Mpasuna ycTtaHoOBKM, onucaHHble B MOK 60079-14, N03BONAIOT pa3paboTumky, MOHTaXHUKY 1 ONepaTopy 31eKTpu-
YecKoii yCTaHOBKW B OMacHOli 30He COCTaBNsATb Takne KOMOGUHAaLWUM Nojd cOBCTBEHHYI0O OTBETCTBEHHOCTb, €CN Ocylue-
CTB/SIeTCA NpoBepka pacyeToM Win u3mepeHnem 6e30nacHoOCTM coeAnHeHus. Mockonbky onepaTop 06bIYHO He nmeeT
BO3MOXHOCTell N1 NpoBepKku nsMepeHnem (onepaTtop He MeeT Heo6Xx0AMMOro 060pyA0BaHUS), OH MOXET NPUMEHATb
nogxoasuyto metogunky pacyeta. BM3K 60079-14 npeacrasrieHa METOAMKA, KOTOPAsA MOXET MPUMEHATLCA TO/IbKO BOTHO-
LUEHUN UCTOYHUKOB C YNCTO NINHEVHBIM BHYTPEHHNM COMPOTUB/IEHNEM, HO laXe 3TO He NO3BOJISIET BO BCEX CAyvasx nosny-
4nTb 6GesonacHble KoHdurypauymn. OpfHako Ha MpakTUke 4acTo BCTPEYalTCA WUCTOYHUKM C  HEeNMHEeNHbIMU
XapakTepucTukaMmy 1 [0 HacTofLWero BpeMeHU KOMOUHALMI0 Taknx UCTOYHWKOB 6blI0 BO3MOXHO COCTaBUTb TO/IBKO C
NoMOLLbI0 UCNbITaTeNbHON NabopaTtopuu.

BcBA3n ¢ aTuM 6b11 paspaboTaH MeTo/, KOTOPbIV NO3BOMAET OLEHNTH C MOMOLLbIO Avarpamm 6e30nacHOCTb KOM6K-
Hauun ceTeil, BKIOYAOLWMNX NINHEVHbIe 1 HeNMHElHbIe Lenu. OnncaHHasa 34ecb MeToAnka NpumMeHuMma k 060py0BaHunio
nogrpynn VB n HC gna onacHoii 30Hbl knacca 1.

OCHOBHas YacTb METOANKN — rpadpmyeckoe CyMMUPOBaHMNE BbIXOHbIX XapaKkTepPUCTUK NCMONb3yeMbIX NCKPOOEe30-
nacHbIX UCTOYHWKOB. Pe3ynbTupytoLine xapakTepucTukn 3aTem BblUepyMBaloTCA Ha COOTBETCTBYIOLLEl Anarpamme, no
KOTOPOWi MOXHO OL,eHUTb PEe3UCTUBHbIE, NHAYKTUBHbIE, EMKOCTHbIE U KOMBUHMPOBaHHbIe Lienu (To eCTb NPV OJ4HOBPEMEH-
HO UHAYKTUBHOW 1 €MKOCTHOI Harpy3ske). CyliecTBEHHOe NpenMyLLecTBO 3Tol METOAMKM 3ak/ovaeTcs a TOM. YTO BCS
nHopmaums 1 npeaenbHble YCI0BUS, OTHOCALLMECS K JaHHbIM N0 6€30MacHOCTN, MOTYyT 6biTb B35IThbl U3 OfHOI Anarpam-
Mbl. Heo6xoaumblii koadpduumneHT 6e3onacHocTn 1.5 yxe npeAyCcMOTPeH Ha Anarpammax.

C.6 Ouarpammbl

[Anarpammy Ha pucyHke C.9 MOXHO CKONMPOBaTh Ha NPO3payHy OCHOBY. MOXHO Bbl4E€PTUTbL CAMOCTOSATE/IbHO pac-
CUMTaHHble AuarpaMmmbl 4158 CYMMbl HANPSHXXEHNUS U CYMMbl TOKa U HAOXUTb Ha pasHble NpefesibHble anarpammbl (B 06bIy-
HOM MaclTabe) ANs OueHKW. Huxe npuBefeHbl NpefesfibHble guarpaMmbl B COOTBETCTBMM C Tabnuueint C.2 B o6wem
Macltabe n B ONTUMU3MPOBAHHOM MacluTabe.
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WHAYKTUBHbI npegen ANA NCTOYHUKA C NPAMOYTO/IbHOW XapakTepUCTUKONR; 2 — UHAYKTUBHbIA Npeaen aNa UCTOYHUKA C TUHEHON
XapaKTepucT1Komn

PucyHok C.7a — [funarpamma gns 0.15 My
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} — WHAYKTWBHBLIN Npojen AN UCTOYHWUKA C MPAMOYTrONbHOW XapakTepPUCTUKO; 2 — UHAYKTUBHbIA Npejen AN UCTOYHUKA C IUHENHO
XxapakTepucTuKoii

PucyHok C.7a — funarpamma ans 0.15 MMH (npogomkeHune)

24



FOCT P 52350.25—2006

MHAYKTUBHbLI/ Npeaen ANA UCTOYHMKA C MPAMOYTONbHON XapakTepucTUKoi; 2 — WHAYKTUBHbIA Npeaen ANS UCTOYHUKA C NNHEHON
XxapakTepucTukoii

PucyHok C.7b — finarpamma ansa 0.5 mrH
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1— WHAYKTUBHbIA Npefen ANs UCTOYHUKA C NPSAMOYTO/NIbHO! XapakTepUCTUKOR; 2 — UHAYKTUBHbIA Npejen ANA NUCTOYHUKA C IMHEHO
xapakTepucTtukoi

PucyHok C.7b — Aunarpamma gna 0.5 mIH (npogosmkeHne)
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VHAYKTUBHbI Npejen AN UCTOUYHUKA C MPSMOYFO/IbHOW XapakTepucTuKoii; 2 — UHAYKTUBHbLIA Npeen ANs UCTOYHUKA C IMHENHOM
XxapaKkTepucTukoi

PucyHok C.7c — [inarpamma ans 1M
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1— WHAYKTUBHBIA Npefen ANs UCTOYHUKA C NPSAMOYTO/NIbHO! XapakTePUCTUKONR; 2 — UHAYKTUBHbIA Npejen ANA NUCTOYHUKA C IMHEHO
xapakTepuctukoi

PucyHok C.7¢c — Anarpamma gns 1 mIH (npogomkeHne)
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VHAYKTUBHbI Npejen AN UCTOUYHUKA C MPSMOYFO/IbHOW XapakTepucTuKoii; 2 — UHAYKTUBHbLIA Npeen ANs UCTOYHUKA C IMHENHOM
XxapaKkTepucTukoi

PucyHok C.7d — Auarpamma ansa 2 MM
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J— WHAYKTUBHbLIV Npefen AN NCTOUYHNKA C MPAMOYTO/IbHOW XapakTepUCcTUKON; 2 — WHAYKTUBHbIA Npefen ANa UCTOUYHUKA C IMHEHO
xapakTepuctukoi

PucyHok C.7d — [inarpamma ans 2 mIH (NpofosixeHune)
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VHAYKTWUBHbI Npeaen ANs UCTOYHNKA C MPAMOYTONbHON XapakTepUCTUKON; 2 — UHAYKTUBHbINA NpeAen ANs UCTOUHWUKA C TMHENHO
XxapakTepucTukoii

PucyHok C.7e — [uarpamma ansa 5 M
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1— WHAYKTUBHBIA Npefen ANs UCTOYHUKA C MPAMOYTO/IbHO! XapakTePUCTUKONR; 2 — UHAYKTUBHbIA Npefen ANA UCTOYHUKA C IMHERHOM
XxapakTepucTuKoii

PucyHok C.7e — flnarpamma ans 5 mIH (npogosxeHve)

PucyHok C.7 — [lnarpamma c npefesibHbIMU KpUBLIMU /1 XapakTepUCTUKA YHUBEPCasbHOT0 NCTOYHUKA —
Moarpynna HC
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VUHAYKTUBHBIW Npeaen ANS UCTOYHUKA C MPAMOYFO/IbHOW XapakTepucTuKoin: 2 — WHAYKTUBHBIA Npefen ANS UCTOYHUKA C NUHEHO
XxapaKkTepucTukoi

PucyHok C.8a — fAuarpamma ans 0.15 MMy
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1— WHAYKTUBHBIA Npefen ANs UCTOYHUKA C NPSAMOYTO/NIbHO! XapakTePUCTUKONR; 2 — UHAYKTUBHbIA Npejen ANA NUCTOYHUKA C IMHEHO
xapakTepuctukoi

PucyHok C.8 a — [uarpamma ansa 0.15 mIH (npogonxeHune)
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MHAYKTUBHbLI/ Npeaen ANA UCTOYHMKA C NPAMOYTONbHON XapakTepucTUKoi; 2 — WHAYKTUBHbIA Npeaen ANS UCTOYHUKA C NNHEHON
XapakTepucTukoii

PucyHok C.8 b— fAunarpamma gns 0.5 mr
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1— WHAYKTUBHBIA Npefen ANs UCTOYHUKA C NPSAMOYTO/NIbHO! XapakTePUCTUKONR; 2 — UHAYKTUBHbIA Npejen ANA NUCTOYHUKA C IMHEHO
xapakTepuctukoi

PucyHok C.8 b— [flnarpamma gns 0.5 M[H (MpogosmkeHmne)
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VHAYKTUBHbIY Npejgen ANA UCTOYHMKA C MPAMOYTONbHON XapakTepUCTUKON: 2 — WHAYKTUBHbIA Npefen ANS NCTOYHWUKA C NUHEHHON
xapakTepucTukoi

PucyHok C-8 ¢ — [funarpamma ana 1 MM
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1— WHAYKTUBHBIA Npefen ANs UCTOYHUKA C NPSAMOYTO/NIbHO! XapakTePUCTUKONR; 2 — UHAYKTUBHbIA Npejen ANA NUCTOYHUKA C IMHEHO
xapakTepuctukoi

PucyHok C.8 ¢ — fnarpamma gna 1 mMH (npogosmxeHune)
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VUHAYKTUBHBIW Npeaen ANS UCTOYHUKA C NPAMOYFO/IbHOW XapakTepucTuKoin: 2 — WHAYKTUBHBIA Npefen AN UCTOYHUKA C NUHEHO
XapakTepucTukoi

PucyHok C.8 d — funarpamma gnsa 2 MMy
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1— WHAYKTUBHbIW npefen ANA UCTOYHUKA C NPSAMOYTO/NIbHO XapakTepUCTUKON; 2 — WHAYKTUBHbIA npefen ANA UCTOYHUKA C IMHEHO
XapaKTepucTnKomn

PucyHok C.8 d — [narpamma gns 2 MI[H (NpogonxeHue)

40



FOCT P 52350.25—2006

150 nF

VHAYKTWUBHbI NpeAen ANs UCTOYHNKA C NPAMOYTONbHON XapakTepPUCTUKON: 2 — UHAYKTUBHbINA NpeAen ANs UCTOUHWUKA C IMHENHO
XxapakTepucTukoii

PucyHok C.8 e — [uarpamma ans 5 Mri
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— WHAYKTUBHbINA Npefen AN NCTOYHWKA C MPAMOYTrONbHOW XapakTepuCcTUKOi: 4 — WHAYKTUBHbIA NpeAen AN UCTOUYHUKA C IMHEWHO
XapakTepucTMKON

PucyHok C.8 e — [inarpamma gna S MIH (npogosmkeHne)

PucyHok C-8 — [lnarpamma c npefesibHbIMU KPUBbLIMU /11 XapaKTepUCTUKN YHUBEPCAIbHOTO UCTOYHMKA —
Mogrpynna 1B
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PucyHok C.9 — KonupoBasbHbIii Wa6MoH A8 guarpamm A5 YHUBEPCanbHbIX UCTOUHUKOB
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Mpunoxexne O
(o6sa3aTenbHoe)

MpoBepka NnapameTpoB MHAYKTUBHOCTK

Ha pucyHke D.1 npefcTaB/ieHa aHanuaupyemas cuctema.

1— cBA3aHHOe obopyjoBaHue: 2 — napamMmeTpbl WHAYKTUBHOCTH

PucyHok D.1 — Tunosas UHAYKTUBHAA Lenb

/N — cobCTBEHHOE COMPOTUBMEHME KaTyLWKW WHAYKTUBHOCTW. EcCnn conpoTuBieHue KaTywWwKW WHAYKTUBHOCTU
[lONOJIHEHO Pe3ncTOpoM, TO 3TOT Pe3nCTop JO/HKEH COOTBETCTBOBATbL TPEBOBAHNAM K HE/I0BPeXAaeMoMy pe3nuctopy.

RO — BbIXOfHOE COMPOTUB/IEHNE NINHENHOIO UCTOYHMKA NNTaHNs, To ecTb UOIQ

Ecnu LtmeHblie Lg, TO B Ka4ecTBe A0NYCTUMOro 3Ha4yeHns NHAYKTUBHOCTU Kabens MOXeT OblTb NPUHATA Pa3HOCTb
3TUX ABYX BEMWNYUH, U cucTema bygeT npueMnemoil.

Ecnv BennunHa LIR® MeHbLe fonycTUMOro 3Havyernsa LIR 0ANA NCTOYHUKA NUTaHWUsA, cuctema npuemaema ngonyc-
TUMbIM cooTHoweHnem UR ansa kabens octaetca LIRQ

MpumeyaHne — EcaAn B UCTOYHWUKE MUTAHUA UCNO/b3YyeTCA TOKOOrPAHNUYUTESbHbLIA Pe3MCTop camoro Maaoro
HOMMWHana, AonycTMMoro cornacHo tabnuue A.l1 ctaHgapta MOK 60079-11. To AOoNYCTUMYIO UHAYKTUBHOCTbL Kabens Heob-
XOAMMO paccuuTbiBaTb, 0653aTeNIbHO NPUHMMAs BO BHUMaHWe COnpoTuBeHne kabens n cuntas LapasHbIM Hyn0.

Ecnu nHaykTuBHOE o6opyfoBaHne He oTBeYaeT KakoMy-mbo 13 aTux AByX TpeboBaHWii, HE06X0ANMO NPOBeCTH
6onee rnybokuii aHanu3 cnegyowmnm o6pasom:

OnpegenuTb TOK. KOTOPbI NpoTekaeT uepe3 KaTywKy WHAYKTUBHOCTW. B npuBedeHHOl pAns npumepa
uenn — ato / = Udi(RO* /?).

YMHOXWTb 3TOT TOK Ha 1.5 . NCNO/Mb3YsA KPUBbIE MHAYKTUBHOCTW, NpuBefeHHble B MK 60079-11. cooTBeTCTBY!O-
e faHHOI rpynne o6opyAoBaHus, onpegennTb MakCMManbHO AONYCTUMOE 3HAaYeHWe WHAYKTUBHOCTM Lmax.

Ecnu Lmex HUXe, YeM UHAYKTUBHOCTb KaTywku /.(, Torga uenb Henpuemnema.

Ecnui.ma, Bbilwe, YeM Lt. Torga gonyctmmas UHAYKTUBHOCTbL kabens LcpaBHa MeHbLUel U3 4ByX BeNnUnH (tmax — L,)
wnu LO.

Mpn Heo6Xxo[MMOCTN MakCMMasbHOe COOTHOLWIEeHWe WHAYKTMBHOCTU U CONPOTUBAEHUA Kabens, KoTopblii MoXeT
6bITb NOAKMOYEH K cucTeme (Lc//?c). MoXeT 6bITb BbIUMC/IEHO MO NPUBEAEHHON HXe hopmyne. ATa hopmyna yunTbiBaeT
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KoadppmumeHT 6esonacHocTn 1.5 N0 TOKy, M OHa He Ao/HKHA NTPUMEHATLCA, ecnin C(19 BbIXOHbIX 3aKMMOB 060pyA0BaHNA
npesbiwaeTt 1 % CO.

8eft - (642e2ft2 — 72U*el)'f2
’

MKIH/OM.
Re 45U
rae e — MuHUManbHasa 3Heprus BoCnaameHeHUs Uckpoobpasylllero mexaHusma B mkoynsax. OHa paBHa:
ob6opyaoBaHue rpynnsi I: 525 mkIx.
ob6opygosaHue nogrpynnol II: 320 MKIX.

o6opygoBaHue noarpynnbl 11B: 160 MKAX.
o6opygoBaHue nogrpynnel HC: 40 mMkX;
R — ob6uee conpoTtusneHune uenun </?0 ¢ /?(). Om;
U0 — MakcumasnbHoe HanpskeHue pasoMKHYTOW uenu. B;
L — obuwas MHAYKTUBHOCTb Lenu (Lt * BHYTPEHHAS UHOYKTUBHOCTb WCTOYHMKA NUTaHus). MH.
Jonyctumoe 3HayeHne cooTHoweHus LjR ¢ gns kabens cucTeMbl — MeHbLUEe U3 ABYX 3HAYeHWli paccUnTaHHOro
3Ha4YeHusa 1 3HavyeHus cootHoweHnsa LOIRO nCTouHmKa nutaHus.

MpumeyaHune — lMNpu onpegeneHnn TeMnepaTypHOro knacca Takoi KaTywkn UHAYKTUBHOCTY NPUHUMAIOT, YTO
CONPOTMBMNEHME KaTyLKV NajaeT A0 3HAYEHWsl, 06ecneynBatoLLEero MakcmManbHy nepegady MOLLHOCTM.
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MpunoxeHne E
(cnpaBoyHOe)

Bo3MOXHbI (hopmaT onncaTenbHbIX CXEM CUCTEMbI M YCTAHOBOUYHbIX YepTexei

HasHauyeHne HacToALero NPUIOXeHUss — NosicCHeHne nHpopmMaLum, kotopas paccMaTpMBaeTCa Kak xenaTtesnbHas
npu NoAroToBKe onucaTesbHbIX CXEM CUCTEMbI W YCTAHOBOUHbIX YepTexeii. Ero Luenblo He siBNseTCst NpoABUXKeHNe cneum-
anbHOro chopmara A8 3TUX CXeM U YepTexel Unu ykasaHue Ha TO. YTO Apyrne mMeTofbl XpaHeHus HdopmaLun meHee
aphekTuBHbI. Mpumep 6611 BbIGpaH cneLnanbHO BCeACTBMNE €ro CI0XKHOCTU M MANI0CTPUPYET NOYTU BCE acnekTbl Npoek-
TUPOBaAHUSI CUCTEMbI. B 6OMBLINHCTBE C/lyYyaeB YCMOBUSI MPUMEHEHUA 3HAUMTENIbHO NpoLLe, YeM ykasaHo, U BKI4YalT
OAMH JaTuvK U HTepdelic.

Brok-cxema cofepxuT BClo MHhopMaLmio, He06X0AUMY ANA NMOATBEPXAEHUSA cTaTyca CUCTEMbI U NPOBELEHUs
OLleHKM, ONUCaHHOI B NpunoxeHnsax A n B. MpumeyaHune o TepMomeTpe CONPOTUBIEHUS NOATBEPXAAET, YTO 3TO NPOCTOe
obopy/foBaHMe 1 ero TemnepaTtypHbIil Knacc onpegenseTca 0kanbHON TemnepaTtypoli npouecca. Heygosnetsoputesb-
HbIli pe3ynbTaT UCMbITaHUSI CONPOTUBIEHNS N30MALMN HanpsxeHneM 500 B o3HayaeT coeiHEHNE C 3eM/1eil B 3TOI Touke
M NO3TOMY OT ra/ibBaHNYECKOro pasfeneHuns BHyTpM faTumnka 3aBUCHT, BbINONHAIOTCA 1M TpeboBaHNA 3a3eMNeHNs TONbKO
B OfJHOW TOuKe.

[atunk — 310 cepTUULMPOBaHHbI NpUbOP C ykasaHHbIMU NnapameTpamMu 6e3onacHocTu, onpeAenieHHbIMU ANS
BXOZHbIX COE4UHEHNI TEpMOMETpa CONPOTUB/IEHNS U BbIXOA0B 4—20 MA. BXofHasi eMKOCTb /Lb HE3HAYUTETbHO U3Me-
HAeT ONyCTUMYI0 eMKOCTb kabens, oNyCTUMbI Anana3oH TemnepaTtypbl o6ecrneymBaeT BO3MOXHOCTb MOHTaXa faTumnka
Ha pasHbIX 4acTsX YCTaHOBKM.

FanbBaHUYeCcKU pasfeneHHblil HTepdelic UMeeT YeTKO onpefesieHHble BbIXO4HblIe napamMmeTpbl, KOTOpble UCMNOSb-
3yl0TCA ANA onpejeneHna A4onyCcTUMbIX napameTpoB kabens. OrpaHuuunsatLmii napameTp kabens — eMkocTb kabens
80 H®, BbIgENseTCA B NPYMeYaHn nog HOMepoMm JoKyMeHTa. [Ans rpynnbl VIBAaaH anbTepHaTUBHBIA napamMeTp, Tak Kak OH
MOXeT 6onblle NoAX0ANTb ANS CreunanbHoro cayvyas npuMeHeHus.

YCTaHOBOUHbI YepTex NpejHasHayveH 415 NpUBeAeHUs onncaTebHON CXeMbl CUCTEMbI BCOOTBETCTBUE C TpeboBa-
HUAMW KOHKPEeTHOI ycTaHoBKku. [Mpeanonaraetcsi, YTO TEXHUKY-MOHTaXKHUKY Heo6XoAMMO NpefocTaBUTb MPaBUSIbHO
CMNPOeKTUPOBaHHYI0 MHOPMaLMI0 A1 OCYLLECTBAEHNA MOHTaxa. MOHTaXHUKY noTpebyeTcsa onncartesibHas cxema cuc-
TeMbl TO/IbKO B C/lyyae, ec/in y Hero BO3HMKHYT COMHEHUSI B COOTBETCTBUM YCTAHOBKM TpeGoBaHMsIM. B ycTaHOBOYHOM uep-
Texe [0NOoJIHUTEeNbHO MNoKa3aHa coefuHUTeNbHas Kopobka u onpefeneHbl KOHKpPeTHble kabenu u canbHUKW, KOTOpble
Heo6Xx0ANMO UCnob3oBaTh. B gaHHOM clyyae OHM COOTBETCTBYIOT COrlacOBaHHbIM CTaHjapTam npeanpuaTus, yaoBneT-
BOPSIIOLMM COOTBETCTBYOLWUM TpeboBaHNAM. YKasaH TemnepaTypHblii knacc TepMoMeTpa CONpoTUBEHUS U faHbl cne-
unanbHble WHCTPYKUMU MO COEeAMHEHUI0 KabeslbHblIX 3KPaHOB. YPOBEHb WHGOpMauuuW Ha 4vepTexe [AO/KeH 6biTb
[OCTaTOYHbIM [/11 NPOBELEHNs NoC/eAyoLWnX NPoBEepPOK.

O6palyaeM BHUMaHWe Ha TO. YTO B HACTOSILLEM NPUIOXEHUN NOKa3aH TONbKO OAWNH MeTof npeAcTaBieHns uHdop-
mauyun. OcHoBHOe Tpe6oBaHWe COCTOUT B TOM, YTOObI OnMcaTe/bHbI JOKYMEHT CUCTEMbI Cofepxan BClo NHopmauuio,
No3BO/ISIIOLLYI0 COGPaTh AOCTATOYHO 6e30NacHyI0 CUCTEMY. YCTaHOBOUHbIV AOKYMEHT AO/IKEH cofepx)aTb He06X0ANMYI0
nHhopmaumio, obecneunsaroLLyo 6e3onacHylo yCTaHOBKY KOHKPETHOro BapMaHTa aHHol CUCTEMbI B KOHKPETHOM MecTe.
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Mpunoxexve F
(cnpaBo4yHoe)

MopaBneHne nepeHanpsixeHnii B uckpo6e3onacHoi Lenu

F.1 BsepeHue

HacTosiiee npunoxeHne NOSCHAET BO3MOXHbIV BUA 3aLUTbl UCKPOGE30MacHOi Lenn oT nepeHanpsikxeHuit, Bbli3bl-
BaeMblX 6/IM3KUM rPO30BbLIM pPas3psAoM. STOT BUA 3aLMTbI NPUMEHSETCSA TO/IbKO BTOM C/lydae, eCnv oLeHka cTeneHn Bepo-
ATHOCTU TPO30BOrO paspsiga W NOCNeACTBUIi Takoro co6bITUS NokasbiBaeT, 4YTO 3awuta Heobxoguma. MMpumep
UNNIOCTPUPYET BbINOSTHEHWE OLEHKM; 3TO He eUHCTBEHHO BO3MOXHOE pelleHue.

F.2 3awuwaemasn yctaHoBka

Ha pucyHke F.1 noka3aHa TunoBas yCTaHOBKa, B KOTOPOI HeliTpanb HanpsiMylo NoAcoejNHEHa K nnacTuHe 3a3emse-
Hus. [lonyckalTca gpyrue cnocobbl 3a3emnenmns. [laTunk Temnepatypbl BXOAUT B KneTky ®apajes B pesepByape, cogep-
Xawiem nerkosocnnamexsiouieecs BelwecTso. ConpoTuMB/eHWe YyBCTBUTENIbLHOTO 3/leMeHTa npeobpasyetcsa B TOK
4—20 MA npeo6pasoBaTesieM C BHyTPEHHe n3onsunein. 9ToT Tok3aTeM noAaeTcs B CceTb C KOMMNbIOTEPHbLIM BBOAOM Yepes
ranbBaHuyeckuii pasbeanHuTens. KombrHauymsa pasbeanHuTens, npeobpasosarensi U YyBCTBUTE/IbHOTO aieMeHTa A0/1-
XHa OueHMBaTbCA Kak nckpobeszonacHas cucTtema, U1 UMEHHO 3Ty CUCTEMY OLLeHMBAaIOT B npuaoxexun E.

1

1— npeo6pas3oBaTenb. 2 — OrpaHUYUTENb NepeHanpsxeHuit. 3 — 3asemnawujas nepembiyka: 4 — ceTeBoe NUTaHWe: 5 — ranbBaHu-
yeckuit pasbeJMHUTENb; B — 3KBUNOTEHUNANbHOE COeAUHEHNe: 7 — MNoJaBUTeNb CUTHANOB. 8 — KaHan nepefjavyn fAaHHbix; 9 — ceTe-
BOll (hunbTp-nogasmutens. 10 — o6wmnska pesepsyapa. |f — kopnyc npubopa

PucyHok F.1 — Tpe6oBaHWs K 3aliuTe OT NepeHanpsXXeHuih B KOHType npudopa
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F.3 Bpocku Hanpsi)XeHus, Bbi3biBa€Mble TPO30BbIM pPa3psioM

OfVH 13 BO3MOXHbIX CLieHapMeB TakoB: rPO30BOI paspsif nonajaeT B pe3epByap B Touke X U nonyvawwuiics B
pe3ynbTaTte TOK pacnpoCcTpPaHseTCs Yepes3 0CHOBaHNE pe3epByapa U 3KBUNOTEHLMANIbHOE COeANHEHNE YCTaHOBKM. Mepe-
XofHoe HanpshkeHune (06bIYHO — 60 KB)nosiBnaeTca Mexay BepxHeii yacTbio pesepByapa (X) U kneMmori 3a3eMI1eHnst KOM-
nbtoTepa «0» BonbT (Y). MepexogHoe HanpsikeHue BbI3OBET NPo6O B rasbBaHMYECKOW pasBsizke U MU30NALUK
npeo6pasoBaTtesns U MOXET co3faTb GO0KOBYH BCMbILIKY B NAPOBOM NPOCTPAHCTBE pe3epByapa C BbICOKON BEPOSITHOCTHIO
B3pbIBa.

F.4 Mpodunaktnyeckme Mepbl

OrpaHnuuTeNb NepeHanpskeHns (3aWwnTHbI paspsigHUK) MOXeT GbiTb YCTAHOBNEH Ha pe3epByape, YToGbl 3alu-
TUTb U30/IALMIO fATYMKA U. TAKUM 06pa30oM, NpeaynpeauTh NOsiB/IeHEe pas3HuLbl NOTEHLUanoB BHYTpY pesepayapa. Orpa-
HUUUTENb NepeHanpsKeHUsi COeAnHseTCs C pe3epByapoMm, uTo6bl 3aWuTuTb kneTky ®apajes. MHOro3neMeHTHbIN
OrpaHUuYnUTENb NEePEHanpPsHXKEHNs OrpaHNUYMBaET U3MEHEHNE HanpsxeHns (60 B) 0 YPOBHS, KOTOPbI MOXET 6bITb JIETKO
NOrOLWEH N3osaLuMel gaTumka.

BTopoil pa3psaAHUK A1 3aLMTbl OT aTMOCHEPHbIX NepeHanpsXeHni Heo6XoaUM AN NpeAynpexAeHns NoBpexae-
HUI ranbBaHNYECKO Pa3BsA3KM U BXOLHLIX Lienei koMnbioTepa. 3TOT paspsgHUK 06bI4HO YCTaHABINBAIOT BO B3pbIBO6€30-
nacHoi 30He 1 MOAKMIOYAKT, Kak yka3aHo. MNepeHanpsxeHve 06Liero BUaa Ha pa3bejuHuTesne He BbI30BET Neperpysku
M30M1ALUN B rafibBaHUYECKO pa3Bsi3Ke.

Cuctema He IBSIeTCS MCKPO6E30NacHON Npu NEPexofAHOM HANPsKeHUN, BbICOKME 3HAUYEeHUs TOKa W HaNpsXeHus
OTCYTCTBYIOT B HanGosiee onacHbIX MecTax BHYTpU pesepByapa W NMpUCYTCTBYIOT B OTHOCWUTE/IbHO 6e30MacHOM MecTe
HaX0oXAEHUs1 COBANHUTENbHBIX Kabeneil.

Cuctema HempsiMo 3a3eMJieHa B fiByX TOUKax, M BO BPEMSs NepPExXoHOro npolecca ypaBHUTENbHbIA TOK cnoco6eH
BbI3BaTb BOCN/aMeHeHMe. OfHaKO B YC/TOBUAX HOPMasibHOV paboTbl HENPSMbIE 3a3eM/IEHUSI HE SIBNSIOTCSA TOKONPOBOAS-
WMUMK. 1 TpebyeTcs LOCTaTOYHO BbICOKOe HanpshkeHue (120 B) Mexay 3a3eMNsoLMM1 COeAMHEHUAMY CETEN 3alnTbl OT
aTMOC(hepHbIX NepeHanpsxeHnit, YTo6bl MOSBUICA 3HAUUTE/bHBINM TOK. Takoe HanpsXXeHe He AO/HKHO CyLlecTBOBaTh B
TeyeHue NPOLO/MKNUTENILHOTO NepuosLa BpeMeHu, No3TOMy CeTn J0CTaTouHO 6e30mnacHsl.

F.5 MoaTteBepxpaawlwan OKyMeHTaunsa

Heo6Xx0AMMO BHECTU U3MEHEHWSA B ONUCATE/NbHbI AOKYMEHT CUCTEMbI, UTOGbI OH BK/IOUYAN UMEKLLMECS CETU orpa-
HUYEHWA NnepeHanpsxeHus. x felicTBue B HOpMasbHbIX yCOBUAX pab0Tbl J0/KHO 6bITb MPOaHaNN3MPOBAHO C yYeTOM UX
COOTBETCTBYIOLMX XapakTepnUCcTMK, KOTOPbIE MOFYT BK/AOYaTb HE6OMbLUNE 3HAYEHUS EMKOCTU U MHAYKTUBHOCTK.

Heo6Xx04MMO yUYeCTb M OLEeHUTb HENpPsIMOe 3a3eMJ/IeHNe BABYX TOUKAX M NPeACTaBUTL NapameTp npreMsieMocTu.

F.6 flononHutensbHasa 3awura

TaMm. rae rpo3oBble paspsifibl CYNTAOTCA 3HAUNTENBbHON NPO61EMOiA, cnefyeT pacCMOTPeTb BO3MOXHOCTb YCTaHOB-
KN OrpaHnynTens nepeHanpsikeHWint Ha ceTeBol UCTOYHWK MUTAHWA CUCTEMbl KOHTPO/IbHO-U3MepPUTEe/IbHbIX NPUGOPOB.
Bcnneckn HanpshkeHUs B CeTU MOTyT HapYyLWUTb ra/ibBaHNYECKYI0 pPa3BsA3Ky MCTOUYHMKA NUTaHWA UK LEeNnu curHana ynpas-
neHus. HekoTopas cTeneHb 3alMLLeHHOCTY 3an0XeHa B Tpe60BaHNAX 0 COOTBETCTBUM CTaHAapTam K 3/1eKTPOMarHuTHOW
COBMECTUMMOCTM, HO 3TOT0 HEAOCTATOYHO AN 6ONbLIMHCTBA CAyvyaeB NepeHanpshkeHWii, Bbi3BaHHbIX rPO30BbIMU pas-
psgamu.

MoAo6HbIM 06pa3oM Ha APYrMX BO3MOXHbIX MYTAX NonajaHns rpo3oBbix pa3psAoB B CUCTEMY A0/KHA ObITb NOCTaB-
neHa 3awuTa oT nepeHanpsKeHui.
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MpunoxeHne G
(cnpaBo4yHoe)

CBefileHNs 0 COOTBETCTBUU CChIJTOYHBIX MEXAYHAPOAHbIX CTaHAAPTOB HaLWOHAbHbIM CTaHgapTam
Poccuiickoit ®epepauun, NCNONb30BAHHLIM B HACTOSILLEM CTaHAapTe B KA4eCTBO HOPMAaTUBHbIX
CCbINoK

O603Ha4eHMe CCbIIOYHOTO HauuoHasibHoro  O603HaYeHVe 1 HaviMeHOBaHKe CCbITIOYHOrO MeXAyHapoAHOro cTaHaapTa U yCrioBHOE

cTaHaapTa Poccuiickoli deaepauym 0603HaueHVe CTeneHn ero COOTBETCTBUSA CCbIIOYHOMY HALMOHa/TbHOMY CTaHAapTy
. M3K 60060-1 «MeToabl UCMbITAHUSA BbLICOKMM HarnpshkeHnem. Yactb 1
O6uwue onpegenexHnsa n TpeboBaHUsA K UCMbITAHUAM*
FOCT P 51330.0—99 M3K 60079-0 «3nekTpuyeckoe 060pyAoBaHuNe AN5 B3PbIBOONACHbIX ra3o-
(M3K 60079-0—98) BbIX cpef. YacTtb 0. O6uwme TpebosaHua» (MOD)
FOCT P 51330.10-99 M3K 60079-11:1999 «3nekTpuyeckoe obopyfoBaHve [ANs B3pblBOOMNAc-
(M3K 60079-11—99) HbIX ra3oBbix cpef. Yactb 11. MckpobesonacHas anekTpuyeckas uenb V»
(MOD)
rOCT P 51330.14—99 M3K 60079-14:2002 — «3nekTpuuyeckoe obopyfoBaHue s B3pbiBOOnac-

HbIX Ta3oBbIX cpef. YacTb 14. DneKTPoycTaHOBKM BO B3PbIBOOMACHbIX 30HAX
(kpoMe noa3eMHbIX BbipaboTok)» (NEQ)

MpumMmeyaHune. BHacToswein Tabnuue Mcnonb30BaHbl cnefyoLme ycnoBHble 0603HAYEHNSA CTENEHN COOT-
BETCTBUA CTaH4aPTOB:

- MOD — moguduumpoBaHHble CTaHAapThl;

- NEO — HeaKBMBAJIEHTHbIE CTaHAAPThI.

«'B— HaLMOHa/bHbI CTaHAapPT OTCYTCTBYET.
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YAK 621.3.002.5-213.34:006.354 OKC 29.260.20 EO2 OKCTY 3402

Kntoyesble cnosa: Mcxpoﬁesonacmaﬂ cuctema, MCKpOﬁeSOﬂaCHaH ANeKTpuyeckas uenb, NCTOYHUK NUTaHUA,
NPOBEPKN N TUNOBbIE UCMbITAHNA
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