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MNpepgncnoBne

1 NMOATOTOBNEH ®oHOOM WHMPACTPYKTYPHbIX M o6pa3oBaTeflbHbIX Nporpamm u 06WecTBOM
C OrpaHUW4YeHHON OTBeTCTBEHHOCTb «BUNICX-BO3OBHOBNAEMbBIE WCTOYHUKU SHEPTUUN»
(OO0 «BNICX-BN3») Ha ocHOBe COGCTBEHHOrO NepeBOAa Ha PYCCKUA A3blK aHrN0A3bIYHOW Bepcun
cTaHfapTa, YKa3aHHOro B NnyHkTe 4

2 BHECEH TexHu4yeckum KOMUTETOM No cTaHgapTtmsaunm TK 016 «3ieKTpoaHepreTmka»

3 YTBEPX/JEH W BBEJEH B JEWCTBWE Tlpukasom ®efepanbHOro areHTcTBa MO TEXHUYECKOMY
perynupoBaHuio 1 meTtposiornm ot 29 gekabpa 2023 r. Ne 1769-cT

4 HacToAwwmii ctaHgapT ABAsSeTcS MOAMMULNPOBAHHbLIM MO OTHOLIEHUIO K MEeXAYHapoAHOMY cTaHAap-
Ty M3K 61400-24:2019 «Cuctembl BeTpoaHepretuyeckne. Yacte 24. MonHmnesawuta» (IEC 61400-24:2019
«Wind energy generation systems — Part 24: Lightning protection», MOD) nytemM u3MeHeHUs OTAEesIbHbIX
hpas (cnos, 3HaveHunii nokasaTeneii, CCbl/IOK), KOTOPblE BblAe/IEHbl B TEKCTE KYPCMBOM, @ Takxe nyTeM m3mMe-
HEHUA coAepXaHnsa OTAEe/bHbIX CTPYKTYPHbIX 3/1EMEHTOB.

BHeceHne ykasaHHbIX OTK/IOHEHWI HanpaB/leHO Ha yyeT NOTpebHOCTeiln HauMoHanNbHON 3KOHOMUKMK
Poccuiickoli ®epepaunn n ocoO6eHHOCTEN poCCUiACKOl HaUUOHaNbHOM cTaHgapTusaunu.

HaumeHOBaHVe HacToslWero craHjapta U3MEHEHO OTHOCUTE/IbHO HaMMEHOBAaHWUSA YKa3aHHOro MexAay-
HapoAHOro ctaHgapTta 4ns npusefeHus B cootBetctBme ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBefleHNs1 0 COOTBETCTBUM CCbINTOYHbIX HALMOHAMbHbIX U MEXrocyfapCTBEHHbIX CTAHAAPTOB MeXAyHa-
poAHbIM CTaHgapTam, UCMOIb30BaHHbIM B KAYE€CTBE CCbIJIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHAap-
Te, NpuBeAeHbl B AONOMHUTENBHOM Npunoxexnun OA.

ConocTtaB/fieHne CTPYKTYpbl HACTOALWEro cTaHgapTa co CTPYKTYPOil NMPUMEHEHHOT0 B HEM MeXAyHapog-
HOro ctaHfjapTa NpuBeAEHO B AOMNOMHUTENIbHOM NpuaoxeHun Ob

5 B3AMEH IOCT P 54418.24—2013 (M3K 61400-24:2010)

MpaBuna NpMMeEHEHNs HACTOSILLErO CTaHgapTa YyCTaHOBMEHbl B cTaTbe 26 defepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-93 «O cTaHgapTwusauun B Poccuiickoli ®epepayumn». NHgopmauus ob ms-
MEHEHUSIX K HaCTOsILLEMY CTaHAaapTy Ny6/nKyeTCs B €XerofHoM (N0 COCTOSHNIO Ha 1siHBapsl TeKyLero
roga) MHgOpMaLNOHHOM ykasaTene «HauuoHasbHble CTaHfapThi», a ouuMasibHblii TEKCT U3MEHEHWI
M NonpaBoK — B €XEMEeCAYHOM WHGOPMaLMOHHOM YyKazaTesne «HauuoHanbHble cTaHAapThi». B cnydvae
nepecmoTpa (3ameHbl) WM OTMEHbl HAaCTOSALWEr0 CTaHjapTa COOTBeTCTBYyLWee yBeAoMeHe GyaeT
ony6/IMKOBAHO B 6G/MXailLeEM BbINYCKE €XEMECAYHOro WMH(OPMAaLMOHHOIO yKasaTens «HauuoHabHble
cTaHgapTbi». CooOTBeETCTBYHLWAas MHopMaLMs, yBeAOMIEHNE N TEeKCTbl pasMellalnTCcs TakKke B WH-
dhopMaLMOHHOl cucTeme 06LLErO NOMb30BaHNA — Ha ohuymasbHOM caliTe defepasbHOro areHTcTBa no
TEXHNUYECKOMY PETY/IMPOBAHUIO Y METPOSIONMN B CETU VHTEepHeT (WWw.Ist.gov.ru)
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HALUWOHANbHBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

BeTpoaHepretuka
YCTAHOBKW BETPOSHEPIETUYECKUE
YacTb 24

MonHunesawmnTta

Wind power engineering. Wind turbines. Part 24. Lightning protection

Jata BBegeHns — 2024—02—01

1 O6nacTb NpUMeHeHus

HacTtosawmin ctaHgapT pacnpocTpaHaeTca Ha BeTpOoaHepreTuyeckne yctaHoskn (BY) n seTpoaHepreTu-
yeckue ctaHuum (B3C), kpome manbix BIY, n yctaHaBnmBaeT TpeboBaHUA No MX 3auiute OT MOJSHUIA. YKa3sa-
HUA NO MOJIHMEe3alWmnTe Manbix BIY npueegeHbl B npuaoxeHun A.

B HacToswem cTaHfapTe yCTaHOBJ/IEHbl NpaBu/a OLEHKN BAUSHUA yAapoB MOSHUM Ha B3Y u oueHku
PUCKOB, CBA3a@HHbIX C TAKUMWU CUTyaLnamMu.

B cTaHgapTe ycTaHOBNeHbl TpeboBaHWA NO opraHM3auun MonHuesawuTel B3Y, BkAUas 3a3emsieHue,
NPUMEHEHWNIO NMPOMbILI/IEHHBIX 3/1IEKTPUYECKNX CTaHAApPTOB U CTaHA4APTOB MO 3/1EKTPOMArHUTHOW COBMECTU-
moctn (OMC). B cTaHAapTe yCTaHOB/IEHbI TPe6OBaHMSA K 3awWuTe nonacTteil M gpyrux KOMNoHeHToB B3Y, B
TOM 4uC/Ne 3M1EeKTPUYECKMX CUCTEM W CUCTEM YNpaBneHWUSA, OT NPSAMbIX M KOCBEHHbIX BO3AENCTBUIA MOJTHUNA.
OnpegeneHbl MeToAbl UCMbITAHUA CUCTEMbI MOJTHUE3ALLUTHI.

CtaHfapT ycTaHaBnuBaeT TpeboBaHua no obecneveHnto 6e3onacHOCTV NepcoHasna npu ygapax MosHum
1 TpeboBaHMS NO aHaM3y CTaTUCTUKKN yuepba v OTYETHOCTH.

B OTHOLWEHNN BCEX TEXHNYECKNX CPEACTB, BbIMOHAKLWMX PYHKLUUN N3MEPEHUs, LO/DKHbI BbINONHATbCA
BCe MeTpOoJiornyeckne Hopmbl 1 TpeboBaHuA, npesycMoTpeHHble [1]. O6opynoBaHWe LO/MKHO 6bITb MeTpo-
JIOrMYeckn aTTECTOBAHO B yCTaHOB/IEHHOM nopsake. CpeacTBa M3MepeHuii Ao/HKHbI ObITb NMOBEPEHbI UK
0TKaMbpoBaHbl B yCTaHOB/IEHHOM NOPSAKeE.

2 HopmaTtuBHbIE CCbIIKK

B HacToswem cTaHfapTe UCMOMb30BaHbl HOPMAaTUMBHbIE CCbINIKU Ha cnefylolmne ctaHfapThbl:

FOCT 1516.2—97 9nekTpoobopyaoBaHue 1 3/1eKTPOYCTaHOBKM NEPEMEHHON0 TOKa Ha HanpsXeHue
3 KB v Bbiwe. O6wWme MeToAbl UCNbITaHUA 3/1eKTPUYECKOl NPOYHOCT M U30MAL MM

FOCT 27474 (MOK 587—84) MaTepuasbl 3/1eKTPON30ALNOHHbIE. MeToAbl UCMbITaHnA Ha Conpo-
TwuBNeHne o06pas3oBaHNi0 TOKOMPOBOAALLMX MOCTUKOB M 3pO3UNN B XKECTKNX YCNOBUAX OKpYXatoLLeli cpefbl

FOCT 30804.6.2 (IEC 61000-6-2:2005) COBMeCTUMOCTb TEXHUYECKUX CPeACTB 3/1eKTPOMarHuTHas.
YCTOWYMBOCTb K 3/1€KTPOMArHUTHbIM NOMexXam TEeXHUYECKUX CPeAcTB, NMPUMEHSEMbIX B MPOMbILI/IEHHbIX 30-
Hax. TpebGoBaHMUSA N MeToAbl UCMbITAHNA

FOCT IEC 61000-4-5 OnekTpomarHutHas coBmectumocTb (OMC). UacTb 4-5. MeToabl UCMbITAHUA N U3-
MepeHuin. VicnbiTaHne Ha yCTOMYMBOCTb K BbIBPOCY HanpshXeHus

FOCT IEC 61000-4-9 DneKkTpoMarHMTHasi COBMeCTMMOCTb. YacTb 4-9. MeToAbl ncnbiTaHUn 1 namepe-
Huii. NcnbiTaHMa Ha yCTOWYMBOCTb K UMNYNIbCHOMY MarHMTHOMY MOJI0

M3gaHne opuuynanbHoe
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FOCT IEC 61643-11—2013 YcTpoiicTBa 3awWuTbl OT MNepeHanpsXeHuii HU3KOBONbTHble. YacTb 11.
YcTpolicTBa 3awutbl OT NepeHanpsXXeHwuid, NogcoefNHEeHHblIe K HW3KOBOJ/IbTHbIM CUCTEeMaM pacnpefenieHuns
3N1eKTpo3Heprun. TpeboBaHMa U MeToAbl UCMNbITAHWM

FOCT IEC 61643-12 YcTpoiicTBa 3awuTbl OT MMMY/IbCHbIX MEPEHanpPsXXeHNin HN3KOBOMbTHbIE. YacTb 12.
YcTpolicTBa 3awuTbl OT UMNYbCHBIX NepeHanpsXXeHWin B HU3KOBOJIbTHbIX CU/I0BbIX pacnpefesninTesnbHbiX cu-
ctemax. MpuHUMnbl BeIGOpa Y NPUMEHEHUSA

FOCT IEC 61643-21 YcTpoiicTBa 3aWuTbl OT NepeHanpsiXXeHuii HU3KoBO/bTHbIe. YacTb 21. YcTpolicTBa
3almnTbl OT NepeHanps>XXeHui, NofCcoefNHEHHbIE K TENIEKOMMYHUKALWOHHBIM U CUTHANN3aUNOHHBIM CEeTAM.
TpeboBaHUA K 3KCNyaTaluMOHHbIM XapakTepucTukam v MeTofbl UCMbITAHWA

FOCT IEC 61643-22—2022 YcTpoicTBa 3aWuTbl OT UMMY/IbCHbIX NepeHanpsHKeHUn HU3KOBOJIbTHbLIE.
YacTb 22. YcTpoicTBa 3aluTbl OT NepeHanpsxeHui, noAcoefnHEeHHble K Te/IeKOMMYHUKALWOHHBIM W CUT-
HaNbHbIM ceTAM. MpuHUUNBLI BbIGOpa Y NPUMEHEHNS

FOCT P 50571.4.44 (M3K 60364-4-44:2007) DneKTpOyCTaHOBKM HU3KOBOJIbTHble. YacTb 4.44. 3awuTta
ansa obecneyeHnss 6esonacHoCcTU. 3awurta OT Pe3KUX OTK/IOHEHWI HanNpsXXeHUA U 3NEeKTPOMAarHUTHbIX BO3MY-
LeHuni

FOCT P 50571.5.53—2013/M3K 60364-5-53:2002 3neKTpoyCTaHOBKM HU3KOBOJ/IbTHble. YacTb 5-53.
Bbibop 1 MOHTax anekTpoobopynosaHusa. OTaeneHne, KOMMyTaunsa u ynpasseHune

FOCT P 50571.5.54/M3K 60364-5-54:2011 3neKTpOyCcTaHOBKM HU3KOBONbTHblie. UacTb 5-54. 3aszemns-
Iolmne ycTpoliicTea, 3aliMTHble NPOBOAHMKU W 3alWUTHbIE NPOBOAHWKMA YPaBHUBAHUA NOTEHLWaNoB

FOCT P 50571.16/M3K 60364-6:2016 3n1eKTpoyCcTaHOBKM HW3KOBO/bTHbIE. HacTb 6. VcnbiTaHus

FOCT P 53735.5 (M3K 60099-5:2000) Pa3pagHUKN BEHTWUAbHbIE U OrPaHNYMTENN MEepeHanpsXXeHni
HeNWHelHble ONS 3/IEKTPOYCTaHOBOK NepeMeHHOro Toka Ha HanpsbkeHue oT 3 go 750 kB. YacTb 5.
PekomeHgaumm no BbI6OpY 1 NPUMEHEHNIO

FOCT P 54418.1 (M3K 61400-1:2019) Bo3o6HoBNsieMas aHepre Tuka. BeTpoaHepreTuka. YcTaHOBKM
BeTpo3aHepreTuyeckne. Yactb 1 TexHunyeckne TpeboBaHMsA

FOCT P 54418.23 (M3K 61400-23:2014) Bo3ob6HoBNsiemasa aHepreTuka. BeTposHepreTuka. YCTaHOBKU
BeTpoaHepreTnyeckne. Yactb 23. MNMosHoMacwTabHble UCMNbITAHWUSA sionacTeil poTopa Ha NPOYHOCTb

FOCT P 55630/1EC/TR 62066:2002 MNepeHanps»XeHns UMNy/bCHble U 3aliMTa 0T NepeHanps>XeHuii B
HW3KOBOJIbTHbIX CUCTEMax NepeMeHHOro Toka. ObLme NonoXxeHns

FOCT P 59789—2021 (M3K 62305-3:2010) MonHunesawmTta. Yactb 3. 3awmta 34aHuUin N COOPYXXEHUI
OT NOBPEeXAEHUN u 3awmTa Ngeid 1 XXMBOTHbIX OT 3/IeKTpoTpasMaTuima

FOCT P M3K 60204-1 3nekTpoobopysoBaHMe MawunH n mexaHusamoB. YacTe 1 O6wwme TpeboBaHUA

FOCT P M3K 60664.1 KoopauHaumsa nsonauymm gns o6opyaoBaHus B HU3KOBOIbTHbIX cuctemax. Yacte 1.
MpuHuunbl, Tpe60BaHNA 1 UCMbITAHUSA

FOCT P M3K 61587-3 KoHCTpyKLMKN Hecywmne 6a3oBble pafnMo3nekTPOHHbIX cpeacTB. McnbiTaHua gns
M3K 60917 n M3K 60297. YacTtb 3. cnbiTaHMsa wKadgoB, CTOEK M B/10YHbIX KApKacoB Ha 3KpaHUpoBaHUe OT
3/IEKTPOMArHNUTHOTO M3/1y4YyeHus

FOCT P M3K 62305-1—2010 MeHepXMeHT pucka. 3awmta oT MoaHuK. Yacte 1. O6uwme npuHUUNbI

FOCT P M3K 62305-2—2010 MeHeXMeHT pucka. 3awmra oT MmoaHuu. Yactb 2. OueHka pucka

FOCT P M3K 62305-4—2016 3awmuta OT MOMHUKN. YacTb 4. 3awmurta 3NeKTPUYECKUX N 3NEKTPOHHbIX
CUCTEM BHYTPW 34aHWIA 1 COOPYXEHUN

FTOCT P M3K 62561.1 KOMNOHEHTbI cMCTeM MoHMe3awmThl. YacTb L TpeboBaHus K COEAUHUT eJib-
HbIM KOMMOHEHT am

FOCT P M3OK 62561.6 KOMNOHEHTbI CUCTEMbl MO/IHME3aWNTbI. YacTb 6. TpeboBaHus K cyeTuymMKam
yAapoB MOJIHUMK

MpumeyaHune — MMpy NOMb30BaAHNM HACTOSLMM CTaHAAPTOM Lie/iecoobpas3Ho NpPoBepUTb AecTBME CCbIIoY-
HbIX CTaHO4APTOB B MHPOPMALMOHHOM cucTeme o6LIEero nosb3oBaHns — Ha oduumanbHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PErYIMPOBAHMIO U METPOSIONMN B CETU VIHTEPHET WM/IM MO €XerogHoMy UHOPMaLVOHHOMY yKasa-
Tento «HauuoHanbHble CTaHAapTbi», KOTOPbI ONy6/IMKOBAH MO COCTOSHMIO Ha 1 AiHBaps TEKyLLero roga, v no BbiMyckam
€XemMecsiHHOro MHhopMaLMOHHOIO ykasaTensi «HaunoHasibHble CTaHAAPThI» 3a TeKyLWWiA rof. Ecm 3aMeHeH CCbITOYHbIN
CTaHAapT, Ha KOTOpbIi AaHa HeAaTMpOBaHHAsi CCblKa, TO PEKOMEHAYETCA MCMO/Mb30BaTh AEWCTBYHOLLYO BEPCUIO 3TOTO
CTaHAapTa C y4eTOM BCEX BHECEHHbLIX B faHHYH BEPCUIO U3MEHEHWIA. ECnM 3aMeHEeH CCbINIOYHbIA CTaHAapT, Ha KOTOpbIiA
[JaHa JaTupoBaHHasi CCbifka, TO PEKOMEHAYEeTCA UCNOMb30BaTb BEPCUI0 3TOTO CTaHAapTa C yKa3aHHbIM Bbllle TOA0M YT-
BepXAeHUs (NpuHATMS). Ecim nocne yTBEpXAEHUst HACTOALLEro CTaHA4apTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOpbI AaHa
[aTMpoBaHHas CCblfika, BHECEHO U3MEHEHMWe, 3aTparnBatolee NnosioxeHne, Ha KOTOpoe AaHa CCbl/ka, TO 3TO NOJOXeEHWE
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pekoMeHayeTca NPUMEeHATb 6e3 yyeTa faHHOro nsmeHeHus. Ecnm CCbI/TOYHbIN CTaHOapT OTMEHEH 6e3 3amMeHbI, TO Noso-
XeHune, B KOTOPOM fAaHa CCbl/IKa Ha HEro, pekoMmeHayeTcAa NpuMeHATb B YacTu, He 3anarVIBaIOU.I.eI7I 3Ty CCbUIKY.

3 TepmMuHbI 1 onpeaeneHns

B HacToswem cTtaHgapTe npumeHeHbl TepMuHbl no FOCT P M3K 62305-1, TOCT P M3K 62305-2,
FOCT P 59789, TOCT P M3K 62305-4, TOCT P 54418.1, a Takxe cnegywuime TEPMUHbI C COOTBETCTBYH-
WMMK onpeaeneHnsmMu:

3.1 pas3psag monHun B 3emsto (lightning flash to earth): 3nekTpuuecknini atmocepHblil pa3pag Mmexay
He6OM 1 3emniell, COCTOSILLMIA N3 OQHOMO WM HECKO/bKNX YAapOoB.

3.2 HuUcxogawmii paspsag (downward flash): 2nektpuuecknii paspsig (MOTHUMKM) OT FPO30BbLIX 06/1AKOB K
3emne, HaYNHaLWMICA HUCXOAAWMNM NNLEPOM.

MpuMmeyaHune — HucxomsWmMiA paspss COCTOUT M3 MEPBOrO MMMY/bCA, KOTOPbIA MOXET COMpOBOXAATHCS
nocneaylowymMn nMnynscamv. OauH WM HECKOSIbKO VMMY/IbCOB MOTYT COMPOBOXAATLCS A/ITE/bHBIM YAAPOM MOJTHUN.

3.3 Bocxogawmii paspsg (upward flash): dnektpuyeckuii paspsg (MoAHUKM) OT 3eM/IM K TPO30BLIM 06-
nakam, HauyMHawLWKnincs BOCXOAALWMM NNAEPOM.

NMpumevyaHne — Bocxofswumii paspsg COCTOMT M3 NEPBOrO ASIMTENBHOTO yAapa, KOTOPbIA MOXET conpo-
BOXAATLCS UM HE COMPOBOX/AATLCS MHOXECTBEHHLIMU NOC/eAYOWMMA UMNYbcamMu. OAUH WM HECKO/IBKO VMMY/bCOB
MOrYT CONPOBOXAATLCA A/IUTE/bHBLIM YAAPOM.

3.4 BCTpeuHbln nuaep (connecting leader): /lngep MOAHUU, UCXOAAWMIA OT KOHCTPYKLUUW BCreACTBUE
peakuuMy Ha BHellHee 3neKTpuyeckoe nosne, co3gaBaemMoe Mb60 HaxoAAWMMCA CBEpPXY rPO30BbiM 06/1aKOM,
NIN60 HUCXOLALMM NNAEPOM, NPUBVKAOLWNMCSA K KOHCTPYKLUN.

3.5 Touka KoHTakTa ninaepos (leader connection point): Touka B BO34YLWHOM 3a30pe Mexay 0O6bekTom
NCNbITAHWA W BbICOKOBOJ/IbTHBIM 3/IEKTPOAOM, F4e BCTPeYalTCsA MOMOXNTE bHbIA U OTpuuaTebHbIl Nuaepbl
obpasyeTcsa paspsag.

3.6 ygap monHuun (lightning stroke): EAWMHWYHBIA 3neKTpUYeckuii paspag MOsHUM Mexay o6aakom u
3emneil.

3.7 kopoTkuii ygap (MonHumn) (short stroke): YacTb MoOMHUKM, npeacTaBsiowas coGoil KpaTkuii UM-
nynbC TOKa.

MpumMmeyaHne — KOpOTKuiA yaap NpoOAO/HKAETCs B TedeHne BpeMeHn 2 (06bIYHO MeHee 2 MC), npy KOTOPOM
3HaYeHVe CUMbl TOKA CHIDKAETCS 0 YPOBHS BABOE MEHbLUE MMKOBOrO 3Ha4eHust (CM. pucyHok B.1).

3.8 gnmTenbHbll ypap (MoniHuK) (long stroke): YacTb MofHMM, npeacTaBfstowas co6Goil Npoaoxm-
TeNbHbIA MMNY/bC TOKA.

MpumedyaHune — lMepuopg BpemeHun [0ng, B TEUEHUE KOTOPOTrO cuna Toka npesbiwaeT 10 % NUKOBOro 3HaYeHus /,
06bIYHO COCTaBNALWMIA OT 2 Mc A0 1 ¢ (cM. pucyHoK B.2).

3.9 MHorokpartHbli ygap (MosiHuM) (multiple strokes): MonHusi, cocTosiliass B cpefHeM U3 Tpex-
yeTblpex yaapoB, 00bIYHO C MHTEPBA/IOM BPEMEHU MEXAY HUMWU, NPMGAN3NTEeNsHO paBHbIM 50 mc.

MpumeyaHune — YacTo MHOrOKpaTHbIi yaap MOSHAM MpeacTaBnseT coboli HECKObKO AEeCATKOB YAapoB C
nHTEpBaUiaMn mexay Hummn ot 10 go 250 mc.

3.10 Touka nopaxeHusi (MmonHwueit) (point of strike): MecTo Ha MOBEPXHOCTU 3EMAN UM BbICTYNAKL NI
06beKT (Hanpumep, B3Y, cuctema mMosHME3alWUTbl, IMHUM KOMMYHMKaL Wi, AepPeBO M T. N.), B KOTOpble yaaps-
eT MOJIHuS.

MpnmeyaHne — Yaap MOHUN MOXET UMETb HECKOJIbKO TOYEK NOPaKEHNS.

3.11 aneKTpoMarHuTHbI mmnynbc mMosiHuKM (lightning electromagnetic impulse, LEMP): 3SnekTpo-
MarHuTHOe BO3JeCTBME TOKa MOJIHWMW, Bbl3blBaloLee BCeACTBUE PE3NCTUBHBIX, MHOAYKTUBHbIX Y €MKOCTHbIX
CBfAi3eil CKauyok (HapacTaHue) ToKa, HanpsHXXeHUs N HanpsHKEHHOCTU 3NEeKTPUYECKOro, MarHUTHOTO U 3NeKTpo-
MarHUTHOro nosnei.

3.12 Tok MonHuu / (lightning current): D1eKTPUYECKNA TOK B TOUKE NMOPaXEHUSS MOJSIHUEA.

3.13 nukoBoOe 3HayeHme Toka MosnHuM / (current peak value): MakcumasibHOe 3Ha4vyeHUEe Cusibl TOKa
MOJTHUMN.

MpumeyaHne — Cwm. pucyHok B. 1
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3.14 pnnTtenbHOCTb PPOHTa UMnNyabca [Toka monHuu] I, (front time of impulse current): MapameTp,
paBHbIi BPEeMEHW, B TeYeHMe KOTOPOro cuna Toka MOsHUMM Bo3pacTaeT oT 10 % ao 90 % nmMKOBOro Toka
MOJIHUWN, YMHOXEHHOro Ha 1,25.

MpumeyaHunsa
1 Cm. pucyHok B. 1
2 [laHHbIli NapamMeTp TakkKe Ha3biBAKT BPEMEHEM HapacTaHUsi UMMNysbca.

3.15 cpegHAAa KpyTu3Ha (average steepness): NMWkoBOe 3HavYeHue Toka MMNynbca /, fefieHHoe Ha Anun-
TeNbHOCTb (PpoHTa MMNynbca Toka I

MpumeyaHne — Cm. pucyHok B. 1

3.16 3apag monHun Qffash (flash charge): nekTpuyeckuii 3apsag, paBHblii UHTErpany oT hyHKLMM Toka
MOJIHUM MO BCeli NPOAO/IKNTENIbHOCTU yaapa MOJSTHUU,

3.17 ypenbHas aHeprua WIR (specific energy): OHeprusi, paBHasi MHTerpany ksagpara Cusbl TOKa MOS-
HWW MO BCeli NPOAO/IKMUTENbHOCTU yaapa MOSHUU.

MpumeuyaHne — YaenbHas aHeprvsi NpeAcTaBnsieT co6oii aHepruto, BblAENSEMYO TOKOM MOTHUM Ha eAVHULY
CONPOTUB/IEHNS.

3.18 AMHMA KoOMMYHUKauuin B3Y (line): JinHns anektponepenayn Wim TeNeKOMMYHUKALWOHHAA NINHNS,
noasefeHHas Kk BAY.

3.19 Bbicokoe HanpsbkeHue (high voltage): HanpshxeHne Bbiwe 1,0 kB nepemeHHoro toka nnan 1,5 kB
NMOCTOSAHHOTO TOKa.

3.20 nmnynbCHOe nepeHanpskeHue (surge): Pe3kuii nogbeM HanpsXXeHus, Bbl3BaHHbIN 3fekTpomar-
HATHBIM MMNY/ILCOM yAapa MOJIHUW Y NPOSABAAKLWNIACA B BUAE NOBbIWLEHNA 3/1IEKTPUYECKOr0 HaNpPsXXeHns uam
TOKa A0 3HauyeHuii, NpeacTaBNAOLWMX 0NACHOCTb A8 U30AAUUM unn noTpebutens.

3.21 cuctema MosiHMe3awmTbl; CM3 (lightning protection system, LPS): KomnnekcHaa cuctema 3a-
WNTbl OT MOJTHUK, NpeAHa3HayYeHHas A18 YMeHbLleHNa Uu3nyeckmx noBpexaeHunii o6bekTa npu yaape B Hero
MOJTHUN.

MpnmeyaHnd

1 CM3 coCTOUT U3 BHELUHWX N BHYTPEHHUX CUCTEM 3aLLUTbI OT MOJTHUN.

2 B OTeYeCTBEHHOW MpakTVKe, KOraa peyb UAET O CUCTeMax MOJHME3ALUMTbI, Takke UCMOSb3YIOT aHr/Iinckoe co-
KpaweHve LPS.

3.22 BHelWHAA cucTemMa MosiHMe3awmnTbl (external lightning protection system): Cuctema MonHuesa-
WK1ThI, 3awWuuiaowas oT NpsAMbIX yAapoB MOJIHUM U cOcTosAWwas U3 MOSTHUENPUEMHUKOB, TOKOOTBOLOB U 3a-
3eMnTenei.

3.23 BHYTpPEHHAA cucTemMa MosiHMesawnTbl (internal lightning protection system): Cuctema mosHue-
3aWnTbl, NpeAgHa3HavyeHHas A/ OrpaHWYEeHUs 3NEKTPOMAarHUTHbIX BO3AENCTBUIA TOKa MOJIHUM M NpeaoTBpa-
LWEHNA UCKPEHWIA BHYTpM 3auljuuiaemMoro o6bekta M cocTosiljas M3 CUCTEMbl ypaBHMBAHWS MOTEHUMANOB U
CPEeACTB 3/1EKTPMUYECKON M30M18UUM Mexay 3almuiaeMblM 06BHEKTOM U BHELWHEW CUCTEMOW MOSHMe3aWnTbl, a
Takke cCpeAcTB 3a3eMJ/IEHUSA, 3KPaHUPOBaHUA.

MpumedyaHue — CobnogeHne pasnenUTelbHOT0 PacCTOSHUSE U YMEHbLUEHWE 3/1EKTPOMAarHUTHOTO BO3Aeii-
CTBMSI TOKA MOJSIHAM B KOHCTPYKLWMKW, KOTOPYD HEOOXOAMMO 3aluuTWTb, MOTYT pacCMaTpuBaTbCs Kak YacTW BHYTPEHHEeN
CUCTEMbI MOJHUE3ALLATBL.

3.24 cuctemMa MOJIHNENPUEMHUKOB (air termination system): YacTb BHELIHEN CUCTEMbl MOJIHME3AL -
Tbl, B KOTOPOI UCNOMbL3YIOT MeTan/IMYecKne 3/IEMEHTbI, Takne Kak npyTbl, apMaTypHY CETKY, TOKOOTBOAbI Un
BepTMKa/ibHble TPOCHI, NpefHa3HaAYeHHble 41 nepexBaTa MOHWIA.

3.25 cuctema ToKkooTBOAOB (down-conductor system): YacTb BHELWHEN CMCTEMbI MOSTHUE3ALWUTbI, KO-
Topasi npejHa3HavyeHa ANs OTBEAEHUS TOKA MOJIHAM U3 MOJIHUENPUEMHUKOB B CUCTEMY 3a3eMJIEHNS.

3.26 cuctema 3asemsieHUs (earth-termination system): UacTb BHeLWHEW CUCTEMbI MOJIHME3ALLUTHI,
npeaHasHayeHHada Ana oTBeAeHUA ToKa MOJIHUKM N paccenBaHUA ero B 3eme.

3.27 ypaBHuUBaHune noTeHuunanoB (monHuesawmnTbl) (lightning equipotential bonding, EB): Coegu-
HEeHWe C CUCTEMOW MOJIHMEe3aWunTbl MeTas/Invyecknx 3/1eMeHTOB 3aluuiaeMoro o6bekTa HenocpencTBEHHO
Unn yepes ycTpolicTBa 3aliMTbl OT UMMY/IbCHbIX MepeHanpsKeHnin, npegHasHayeHHoe AJ1S CHUXKEHUS pas-
HOCTM 3N1EeKTPUYECKMX MOTEHLMaNoB, BO3HMKawWel nog Bo34eiCTBUEM MOJTHUU.
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3.28 Mepbl 3aWunTbl OT 3/IEKTPOMArHUTHbIX UMMY/IbCHbIX BO34EWCTBUIA MONHUW; Mepbl 3aliUTbl
SPM (LEMP protection measures, SPM): Mepbl, npegnpuHMmaemMblie ANs 3aluTbl BHYTPEHHUX CUCTEM OT
BO34ENCTBUI 3N1€KTPOMArHUTHOrO MMNY/bCa MOJIHUW.

MpumeyaHne — Mepbl 3aWmTbl SPM SBAAKOTCA YacTbio 06LLEN CUCTEMbI MOSTHUE3ALMTDI.

3.29 cuctema 3awWunTbl OT MMNY/bCHbIX MepeHanpsbkeHuii (coordinated SPD system): Ha6op
YCTPOWCTB 3aWMUTbl OT UMNY/NbCHbIX NepeHanpsXeHuid, BblOpaHHbIX, COrNacoBaHHbIX W YCTAHOBMEHHbIX
Takmum o06pa3oMm, YTO OHM 06pasylT cUCTeMY 3aWnTbl, ob6ecneynBaloLLy0 YMEHbLIEHNE YACa NOBPEXAEHWNN
3NEeKTPUYECKUX U 3NTEKTPOHHbIX CUCTEM.

3.30 npueMHuUK (receptor): Tun BO3AYLIHOrO nepexsaTta yAapoB MOJIHUU Ha nonacTtax B3Y, Hanpumep
pa3ob6LUeHHbIE CTOMKM U3 TOHKOCTEHHbIX Mpodiusiein, npoxoasume yepes NoBEpPXHOCTb Aonactu, nogcoeamn-
HEHHYI0 K cucTeme BepTUKaslbHbIX MOJIHNEOTBO/OB.

3.31 ecTeCTBEHHbIi KOMMNOHEHT CUCTEMbl MOJHMe3awnTbl (natural component of LPS): Mpogo-
OAWMNA 31EMEHT, YCTaHOB/IEHHbI He ANnsa uenein MosHMesalwuTbl, HO KOTOPbIi MOXeT ObliTb MCNO/Ib30BaH B
[ONONTHEHNE K CUCTEME MOJIHME3AWNTbI UK B ONpefieNeHHbIX CaydYasax MOXeT BbIMNOAHATbL PYHKLMUIO OAHOI
WM HECKOJIbKNUX YacTen cucTtemsbl MONHMe3alWwnTbl.

MpnmeyaHne — KecrectBeHHbIM KOMNOHeHTaM CM3 oTHocATCA:
- eCTeCTBEHHbIE MOJTHUENPUEMHUKN;

- eCTeCTBEHHbIE TOKOOTBOAbI;

- eCTeCTBEHHbIE 3a3eM/IAI0LWMe 31EKTPOAbI.

3.32 3azemnswowmii anektpog (earth electrode): MpoBoasiuas 4acTb, KOTopas MOXET 6bITb MNOrpyxeHa
B 3EM/I0 WM B CNeunasbHyl0 NPOBOAALWYI0 cpedy, HanpuMmep GeTOH WM Yronb, U HaxoAAaLWascs B 3/1eKTpu-
YeCKOM KOHTaKTe C 3emeil.

MpumMmevyaHne — BMECTO «3a3eM/IAIOWMIA NEKTPOA» TaKKE MUCMOMb3YIOT «3a3EMITENb>.

3.33 (hyHaamMeHTHbIV 3a3emndarowmin anektpog (foundation earth electrode): MpoBogswas 4acTb, Kak
npaBuno, B BUAE 3aMKHYTOTO KOHTypa, MOrpyXeHHas B IPYHT nofd (PyHAAMEHTOM 34aHUA/COOPYXEHUS unu,
nNpeAnoYTUTEesIbHO, 3aMOHO/IMYEHHAsA B 6eTOH (DyHAaMEHTa 34aHUS/COOPYXEHNUS.

3.34 wuvHa ypaBHUBaHUA noTeHuymanosB (bonding bar): MeTannnyeckas WnHa, ¢ NOMOLLbK KOTOPOI
MeTannmyeckne KOHCTPYKUWUU, BHELLHUE NPOBOAALLME YACTU, JIMHUU CBA3W, 3N1IeKTPUYECKUe U Apyrue kabenu
MOTYT 6bITb COEAUHEHbI C CUCTEMOI MOJSIHUE3ALUTHI.

3.35 yCTpoiicTBO 3aWnTbl OT MMNY/IbCHbIX NepeHanpsXXeHuii; Y3WNM (surge protective device, SPD):
YcTpoiicTBO, NpeAHasHaYeHHoe ANs1 OrpaHUYeHUs NepeHanpsHXXeHUs 1 CKauykoB HamnpsKeHus, cogepxalliee no
KpaiHein mepe OAWH HeNUHEelHbIi KOMMNOHEHT.

3.36 mMeTasi/IMyeckne KOHCTPYKUMM (metal installations): MpoTsXeHHble MeTan/IMYeckne 4HacTu
06bekTa, KoTopble MOryT (hOpMMUPOBaThL MyTb NMPOTEKAHWIO TOKA MOJIHWM, Takue Kak OCHOBAHWE TFOHAO/bI,
TPy6bl, NECTHULbI, HANPaBAAOLWLMNE PesbCbl MNGTOB, NAATPOPMbI, B3aUMOCBSA3aHHbIEe YacTu CTaslbHON apMa-
Typbl, MeTanIn4eckue anemeHTbl Kapkaca v np.

3.37 MarHunTHbIW 3KpaH (magnetic shield): 3akpbITblii, MeTannnMyeckunii, Nnoao6HbIA ceTke NN cnnoL-
HOI LWMT, YKpbIBAOLW WA 3alyMwaemblii 06bEKT UM €ro YacTb, NpefHa3HauYeHHbll O1A COKpaleHus Konuye-
CTBa OTKA30B 3/1€KTPUYECKNX U 3/IEKTPOHHbIX CUCTEM.

MpumeyaHne — 3alMTHOE [ENCTBME MArHUTHOTO 3alLLMTHOTO 3KpaHa obecrneunBaeTcs 6r1arogaps ocnabneHnto
MarHuTHOro noJsis.

3.38 ypoBeHb MosiHMe3awmnTbl; YM3 (lightning protection level, LPL): Yucno, cooTBeTcTBYlOWEE HAabO-
py MakCvMasibHbIX 3HA4YEHUH NapaMeTpoB TOKa MOJIHMM, HA KOTOpble paccyuTaHa cMcTeMa MOJTHUEe3aLWmnTbl, U
3HaYeHUI0 BEPOATHOCTM TOro, YTO B3aMMOCBSI3aHHble MaKCHMasibHble 1 MUHUMasbHbIe 3HAYeHUsI napameTpoB
KOHCTPYKLMW He 6yAyT NpeBbilleHbl NpU BO34ENCTBUMN MOJTHUN.

MpumevyaHne — BoOTeYeCTBEHHON NpakTVKe, KOraa peyb UAeT 06 YPOBHAX MOJHME3aWNTbI, Takke NCNoMb3YHT
aHrauiickoe cokpatyeHue LPL.

3.39 30Ha MonHuesawunTbl; 3M3 (lightning protection zone, LPZ): 30Ha, ANsA KOTOPOW YyCTaHOBMEHbI
napameTpbl 3/IEKTPOMArHUTHO cpeabl Npu yaape MOMHUWN.
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MpumeyaHusa

1 MpaHULbl 30HLI MONHME3ALNTLI He 06s3aTeNlbHO ABNATCA (DU3NYECKUMU TpaHuLaMm (HanpyumMep, CTeHbl, Non u
MOTOJIOK).

2 B oTeYecTBEHHOW NpakTuke, Korga peyb UAET 0 30HaX MOJIHME3aLUTbl, TaKkKe UCMOoJb3YT aHIniAickoe cokpa-
weHvne LPZ.

3A0 pa3penutenbHOe paccTosiHue (separation distance): PaccTosHue mexay ABYMS NPOBOAALLMMMU
afieMmeHTamMu, Npu KOTOPOM HE MOXET NPOUCXOAWNTb OMAacHOEe MCKPeHune.

311 apdekTnBHaa BbicoTa H (height): Bbeicwasa Touka B3Y, A0 KOTOpOW AOXOAAT nonacTtu, T. €. 3TO
BbiCOTa CTYNuLbl NKOC pagnyc BeTpokoneca.

3/12 ypoBeHb Hanps»xeHua 3awntbl Up (voltage protection level): MakcumanbHOoe HanpsiXxeHue Ha
3aXMMax ycTpoiicTBa 3aWuTbl OT UMNY/IbCHOFO MEpPEHanpPsXeHUs C onpeAesieHHON KPYTU3HOW HanpshKeHus,
a TaKkxe MMNy/JbCHOE HanpsXeHWe C TOKOM paspsja C ykasaHHOW aMnauTynoil n (hopmMoil BOSHbI; napameTp,
xapaktepusytowmnii Y3UM B yacTn orpaHMyeHns HanpskeHus Ha ero BbiBOAAX, BeNMYmMHa KOTOPOro BbibpaHa
U3 Yynucna NpPeanoyYTUTENbHBLIX 3HAYEHUl (3Ha4YeHMe JO/DKHO 6biTb Bbllle HanbOoblIEro U3 N3MEPEHHbIX orpa-
HUYEHHbIX HaMNPSHKEHWA).

MpumeyaHune — YpoBeHb HANPSHXKEHUA 3aLUThI YKa3biBaeTCA U3rOTOBUTENIEM U HE MOXET MpeBbILLaTh!

- N3MepeHHoe npejesibHOe HanpshkeHve, KOTopoe onpeaeneHo A5 Npobos Ha nepefHem ipoHTe umnynbca (ecm
NPYMEHNMO) N U3MEPEHHOTO MNPEeAE/bHOMO HanpsKeHusl, KOTopoe OrnpefesieHo Ha OCHOBE WM3MEepEeHWii OCTaTOYHOro Ha-
NPSHKEHUs Npu aMmnanTygax go /m;

- N3MepeHHoe MpefenibHoe HanpshkeHne, KOTOpoe onpedeneHo A1 KOMOVMHMPOBaHHLIX U3MEPEHWIA BOSIH BMIOTb
[o 1xx gns knacca ucnbitanuii il

3A3 adbpekTnBHOCTL MOJTHME3aWwmnTbl (efficiency of a LPS): Habnwgaemoe ctatuctuyeckoe Kosau-
4ecTBO MPaBU/IbHO MepexBayvyeHHbIX YAapOB MOMHUK (T. e. 3P eKTUBHOCTb nepexBata) u 6e3onacHo yBe-
OEHHbIX B CTOPOHY 3eM/I1, fefleHHOe Ha obuiee HabnwhaeMoe KONM4yecTBO yaapos B B3Y/nonactu (B no-
NeBbIX YCNOBUSX).

3A4 pe3ynbTaTUBHOCTb MonHuesawuTbl (effectiveness of a LPS): Habnwopgaemoe cratuctnyeckoe
KO/IMYECTBO YCMELWHbIX abopaTOpPHbIX UCMbITAHWA, AeNeHHOe Ha ob6uiee KomvyecTBo nabopaToOpHbIX UC-
NbITAHWNA.

3A5 adhpekTnBHOCTL MNepexsBarta (interception efficiency): BeposiTHOCTb, C KOTOPO/ MOSHUENpUEM-
HUKN CUCTEMbI MOJTHUE3aLWNTbl NepexBaTbiBalOT yaap MOJIHUU.

3A6 puck R (risk): OTHOLWEHNE BEPOATHbIX CPEAHNX eXEerofHblX NoTepb A4el u NpoayKunn, BO3HMKa-
IOLWNUX N3-3a BO3AENCTBUS MOHWW, K 06LLEMY KONMYECTBY Nt04el U NPOAYKLMN, HAXO4AWNXCS B 3alMLLaemMoM
obbekTe.

3A7 npuemnembiii puck /?1 (tolerable risk): MakcnMmanbHoe [ONYCTMMOE 3HAYeHMe pucka Aas 3awum-
Lwaemoro obbekTa.

3A8 nnyHoe 6e3onacHoe pacctosaHue (personal safety distance): PaccTtosiHue pasgeneHusi, onpepge-
NeHHOEe KakK MUHMMasnbHoe, 4Tobbl n3bexaTb HEKOHTPOIMPYEMbIX AYTOBbIX paspsfos, 414 nuy B BY.

MpumevaHune — OnpegeneHve pacctosiHnA pasgenerHuss — no FOCT P 59789.

4 O603HavYeHuns

B HacTosAWEeM cTaHgapTe NpUMeHeHbl creaytolive 0603HaYeHNs:

AO — naowaab obnactv 3awuTbl OT yAapoB MOJSIHUM B 3[,aHUe/COOpYXeHue, A1 CTaH-
pjapta — B B3Y;

"Deff — adekTuBHaa naowagb 06nacTu 3awuTbl OT yAapOB MOJSIHUM B OTAENLHO CTOS-
wyt BIY c ucnonbzoBaHnem 3ppeKTUBHON BbICOTHI;

N dwf — naowapb o6nactu 3awuTsbl oT yaapos MonHun B B3C;

14 — naowaab obnactu 3awuTel NpY yaape MOMHWWM BOAU3N NIMHUN KOMMYHUKaLWA;

2| — nnaowagb obnactn 3awuTbl NpU yaape MOSHAW B JIMHUM KOMMYHUKaLUWA;

Am — nnowaab o6nacTn 3awuTtbl NpU ygape MONHUM BOAN3WN 30aHUA/COOPYXEHUA, ONA

cTaHpgapTa — B6am3n B3IY;

Cc — CpejHsAs BesMuyMHa noTepsb;
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— KO3(phULMNEHT pasmMeLleHuns;

— KO3(h(pMUMEHT, yunTbiBaOLWNIA TPO30BYH akTUBHOCTb 3UMOIA;

KOIhPULMEHT, CIOXHOCTb penbeda MecTHOCTH;
KO3 (PULNEHT, YUUTbIBAIOWMNIA BbICOTY Ha YPOBHEM MOpS;

Koah hLUMeHT okpyxatllein cpefbl;

— CKpblTaa TennoTta naaB/1eHUA,;

— obuwasa ctommocTtb BIY;

nonpaBoYHbIli KO3(PPULMEHT AN BbICOKOBO/IbTHOrO/HU3KOBO/ILTHOIO TpaHcgop-
MaTopa, HaxoAsLLerocs Ha JIMHUM KOMMYHUKAUWA;

— Ten/10eEMKOCTb;

nopaxeHne 3JIEKTPU4eCKMM TOKOM XUBbIX CyWEeCTB B pe3ysibTarte npaAMoro nonajga-
HNA B HUX MOJTHUN;

nopaxeHne 3/1EKTPNYECKNMM TOKOM XUBbIX CyW,EeCTB B pe3ysibTarte peSVICTVIBHOVI n
€MKOCTHOI CBS3Y;

ornacHoe WUCKpeHue, Bbi3blBalolee Noxap Wan B3pbiB W/UNM NpuBoAsllee K mexa-
HUYECKUM WM XMMWUYECKUM BO3[eliCTBUSIM, KOTOpble Takxe MOryT npeacTaBnsiTh
0MnacHOCTb A1 OKpyXatLlieil cpeapi;

UMNY/IbCHbIE MEepeHanpsXXeHUs 3a cYeT BCeX UCTOUYHMKOB MOBPEXAEHWA;
cpefHAs KpyTW3Ha MMNy/ibca TOKa MOJIHUU;

KPYTU3HA MMMy/bCca ToKa MOMHUW MexXay Toukamu, cootseTcTByrowmmn 30 % 1 90 %
NMNKOBOTO 3HA4YeHNA TOKa MOJTHUWU;

BblicOTa BJY;

BbicoTa B3Y ¢ yyeTOM M3MEHEHWUI MECTHOro penbeda;

KO3 MPULMEHT yBE/IMYEHNA NOTEPL MPU HAUYMKN CNeLnasbHbIX ONacHOCTEN;

TOK MOJTHUNY;

MUKOBbIA TOK MOTHUN;

HOMMWHaNbHbIA UCMbITATENbHbIN TOK, TOK paspsaga;

TOK B 3alLUMTHOM 3KpaHe kabens;

UMNY/bCHBIA UCMbITATENbHbIA TOK;

yuiep6, cBsA3aHHbIi C NOPaXeHWEM 3/IeKTPUYECKUM TOKOM XUBbIX CYLLeCTB B pe-
3ynbTate NpsaMoro ygapa mosnHun (yaapbl MonHun B B3Y);

yuiep6, CBs3aHHbIi C NOPAaXEHUEM 3/IeKTPUUYECKMM TOKOM XMUBbLIX CyLWlecTB B pe-
3ynbTaTe pe3nCTUBHON U UHAYKTUBHOW CBS3W (yaapbl MonHuu B BIY);

ywep6 KOHCTPYKLMW, CBSAI3AHHbLIN C hu3nMyeckum noBpexgeHnem (yaapbl MOMHUM B
BaY);
yuiep6, cBA3aHHbIN C NOBpEXAEHWEM BHYTPEHHUX cucTeM (yaapbl MonHun B BIY);
cTaHfapTHOe cpefHee 4yncno ngeli, TPaBMUPOBAHHbIX NPAMbIM yAapoOM MOJTHUK,
No OTHOWEHUI0 K 06l emMy yncny nwaei, nogBepraBlLINXCA OMNACHOCTK 3a CYeT Ha-
XOXOEHNS B ONACHOI 30HE;

cTaHAapTHOe cpefHee 4Ynucno nwaeir, TpaBMUpPOBaHHbIX NPY MOXape Unmn B3pbiBe,
MO OTHOLWIEHWID K O6WEMY 4yncCay NWL B 30HE B XO4E€ OAMHOYHOrO OMacHOro co-
6bITUS;

cTaHfapTHOe cpefiHee OTHOWeHne IN3NYeckoro yuepba coymanbHON 3HAYNMOCTHU
B pe3y/sibTaTte noxapa Wau B3pbiBa NO OTHOLIEHWIO K MakCuMasibHOMY yuiepby co-
LUManbHOW 3HAYMMOCTU B 30HE 3@ CYET OAUHOYHOrO OMAacCHOro0 COObITUS;

yuiep6 u3-3a TpaBM, CBA3aHHbLIX C HaNPs)XXeHWEM MPUKOCHOBEHUS W LIAroBOro Ha-
NPsSHXKEHNS;
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yuiep6, CBsA3aHHbIA C NMOBPEXAEHNEM BHYTPEHHUX cUcCTeM (yaapbl MOSHWW BGAW3N
B3Y);

CTaHfapTHOE cpefHee Ync/o nogeli, TPaBMUPOBAHHbIX 3 CYET NOBPEXAEHUS BHY-
TPEHHUX CUCTEM, MO OTHOLWEHUIO K 06LLEMY YNCNY JINLL B 30HE OMACHOro SIB/IeHUs B
X04e OAMNHOYHOTO COBbITUS;

CTaHfapTHOE cpefHee uucio Nfei, TPaBMUPOBAHHbLIX M3-3a OMNACHOIO YPOBHS
Hanpsi)XeHUsi NPMKOCHOBEHMS W LUATOBOIO0 HaNpPsXKeHWs, MO OTHOLIEHU K 06l emy
Yyucny Nuu, B 30HE B X04€ OAMHOYHOTO ONACHOTO SIBNEHUS;

ywep6, CBA3aHHbI C TPAaBMUPOBAHUEM XMWBbIX CYLLECTB B pe3y/ibTaTe pe3ncTuB-
HOW ¥ MHAYKTUBHOW CBSA3M (yAapbl MOMHWM B JIMHUIO KOMMYHUKALUA);

yuiep6, cBsA3aHHbI C (QU3NYECKUM MOBPEXAEHUEM KOHCTPYKUUU (yAapbl MOMHWM B
JIVHUI0 KOMMYHUKaLuit);

ywep6, cBsi3aHHbI C NOBPeXAEHNEM BHYTPEHHUX CUCTEM (yAapbl MOJTHUN B JIMHUIO
KOMMYHUWKaLWi);

yuiep6 BCeACcTBME NOBPEXAEHMWIA;

yuep6, cBA3aHHbIN C NOBPEXAEHMEM BHYTPEHHUX cucTem (yAapbl MOMHWUM B6M3N
NVHUN KOMMYHWKaLUWi);

TpaBMUpPOBaHNE XUBbIX CYLLECTE;

husnyeckne noepexaeHus BAY n ee BHYTPEHHUX 3/1€MEHTOB;
NOBpeXAeHne 3M1EKTPUUYECKUX U 3NEKTPOHHBIX CUCTEM;

Yyncno onacHbIX COBLITUIA BCNeAcTBME yAapoB MoMHWi B BAY B rog;
yncno onacHbIX CobbLITUI B rog,

Yncno onacHbIX COBLITUIA BCeACTBME YyAapOB MOMHUM B BIY;
YKNCNO OMacHbIX COBLITUIA BCNeACTBME yAapoB MOMHUM B6AU3KM BIY;

YMCNO OoMacHbIX CoBbLITUIA B pe3ynbTaTe yAapoB MOJSIHUM BOGAU3U NIMHUN KOMMYHW-
Kauuii;

YMCNO OMacHbIX COObITUN Bcneacrtene ygapos MOJ/IHUN B TINHUIKO KOMMyHI/IKaLI,I/IVI;
KONMYEeCTBO yaapoB MOJMIHUM, NonaBwux B BOY B KOHUE «X» JIMHUW, B rof;
cpeaoHerogosasd 4actoTa yaapoB MOJ/IHUMN B 3EMJIO;

yacToTa ygapoB MOJIHUM, YXOAALWMX B 3EMJ10, NOJIyYEHHAs OT CUCTEMbI 06Hapyxe-
HUSA MOJTHWUIA;

CKOppeKTMpoBaHHaa 4actoTa y4apoB MOJIHUM B 3€MJ/I0, MOJIyYeHHas OT CUCTeMbI
OBGHapyXXeHUs MOJIHWIA;

rofioBasi NJ1I0THOCTb TOYEK yAapa MOJIHUM B 3eMJII0;
obwasn (B 3emnio CG + B 06n1ako 1C) NIOTHOCTb ONTUYECKUX YAapOB MOSTHUWN B rog;

BEPOATHOCTb TOrO, YTO yaap MosHUM B BOY BbLISOBET OMacHoe HanpshkeHwe npu-
KOCHOBEHUS 1 OMacHoe Larosoe HanpskeHue;

BEPOSATHOCTb TOrO, YTO yAap MOJIHMM B BOY BbLI3ZOBET NopaxeHue ntoaei 3/1eKTpu-
YeCKMM TOKOM;

BEPOATHOCTb (DU3MYeCcKoro nospexgeHns B3Y npu yaape monHun B B3Y;
BEPOATHOCTb MOBPEXAEHUSA BHYTPEHHUX CUCTEM Mpu yaape MosHun B BIY;

BEPOSAITHOCTb TOrO, YTO yAap MOJIHUM B JSIMHWKO KOMMYHUKALWUA, COEOQUHEHHYIO C
B3Y, BbI30BET NOBpPeXAeHNe BHYTPEHHUX CUCTEM;

BEPOATHOCTb TOFO, YTO yAap MOAHUW BOGAU3N AINHUU KOMMYHUKAaLWA Bbi30BET NO-
BpeXAeHne BHYTPEHHNX CUCTEM;

BEPOATHOCTb NOBPEXAEHUA BHYTPEHHUX CUCTEM MNpn ygape MOJHUN B6M3N BIY;
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BEPOSITHOCTb NOBpexAeHus BIY, HECMOTPS Ha Ha/MuMe CUCTEMbl 3aluTbl OT UM-
MyNbCHbIX NEepPeHanpsXXeHnii;

BEPOATHOCTb MOPaXXEHUA 3/IEKTPUYECKUM TOKOM XUBbIX CYLLEeCTB Npu ygape Mos-
HAW B IMHUKD KOMMYHUKaLW, coefuHEHHYI0 Cc BIY,;

BEPOSITHOCTb (DM3UYECKOrO NOBpEXAEHUS B3IY M NoBpexeHUst BHYTPEHHUX CU-
CTEM NPV yaape MOJIHWU B JIMHUIO KOMMYHUKaUWiA, coenHeHHyio ¢ BIY;

BEPOATHOCTb MOBPEXAEHUSA BHYTPEHHUX CUCTEM MpPU yaape MOSHUM B JIMHUIO KOM-
MYHUKaLNA, coeguHeHHy ¢ BIY;

BEPOATHOCTb NOBPEXAEHUSA;

BEPOATHOCTb MOBPEXAEHUS BHYTPEHHUX cucTem (Npu ygape MOJSIHUU B6AWU3U K-
HUU KOMMYHUKaLuii);

KO3t PULMEHT CHUXEHUSA ylUiepba BCeACTBME TUNa NOBEPXHOCTHOMO TPYHTa;

KO3 hnyMeHT CHMKeHna yuwepba BcneacTene n3M4eckoro NOBpeXAeHus B 3a-
BMCMMOCTU OT pucka BO3HUKHOBEHWSI NoXapa,;

KoahhnumMeHT CHUXeHnsa yuiepba BcreacTBre (PU3NYECKOTOo MOBPEXAeHUs B 3a-
BUCUMMOCTU OT MPUHUMAEMbIX MepP NPefoCTOPOXHOCTK;

puCK;
paguyc katauweica cdepsl;

CONpOTUB/IEHNE 3ALLUTHOIO 3KpaHa kabens Ha eguHULY ASIUHBIL;

npuemMneMsblil puck;

KOMMNOHEHT pucka gna B3Y;

paccToaHne Mexay 3a3eMIALWuMN anekTpogamu;

BpeMs B yacax 3a rof, B Te4eHue KOTOporo /AN HaxogsaTcs B onacHOM MecCTe;
BpemMs;

BPEMEHHOI UHTEpBas;

BPEMEHHOI napameTp;

NPOAO/DKUTENBHOCTb A/IMTENIBHOIO yaapa MOJTHUN;

najeHve HanpsXXeHuWs Ha aHo4e WX KaToAe;

HanpsxeHVe Mexay 3alWunTHbIM 3KpaHoM kabens n npoBoAHMKaAMU;

HOMWHaNIbHOE BblAEpPXNBaeMoe NMMNYIbCHOE HanpsxeHne (3awuwaemoro obopy-
noBaHus);

YPOBEHb HaNPsAXeHua 3awuTol;
3apsag Toka MOJTHUK;

3apag Toka MOJTHUK;

3apag Toka KOPOTKOro ygapa mMosiHuu;

3apag Toka 4NUTesNbHOro ygapa MonHuu;

cpefHerofoBoe 3HayeHMe CKOPOCTU BeTpa Ha BbICOTE OCKM BeTpokosieca, M/C;
yAesnbHasa aHeprus;

nosiHoe nepexofHoe CONPOTUB/EHUNE;

TemnepaTypHbiii koagpuyneHT conpotusneHns (1/K);

NAOTHOCTb MaTepuana;

BO34YXONPOHMLAEMOCTb (Bakyym);

MarHuUTHbI MOTOK;

COMnpoTUBEHMUE;

yfenbHOe OMUYECKOe COMpOTMBIIEHWE NMPU TeMnepaType oKpyxawleli cpeabl;
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© — Temneparypa;

©o — HavasibHas Temnepartypa;

©s — Temnepartypa nnaBfeHus;

©n — TemnepaTtypa OKpyXxatlLieih cpeapl.

5 CokpalleHuns

B HacToOAWEM cTaHfapTe NPUMEHEeHbI cneayllne cokpaleHns:

CFRP — nnacTtuk, apmMupOBaHHbIN yrnepogHbiM BOMIOKHOM (yrnennacTuk);

CG — MOJIHMS MexAy 06/1akoM 1 3emei;

DE — 3 dekTUBHOCTL 0OHapYXeHus;

GFRP  — nnactuk, apMMpOBaHHbIA CTEK/TOBOSIOKHOM (CTEKNOMAACTUK);

IC — BHyTpuob6nayHas MONHUS;

LLS — cucTteMa O6HapyXeHUss MOJSHWIA;

HACA — HauuoHanbHoe ynpaB/ieHUE M0 aspoHaBTUWKE W MUCCNefOoBaHWMK KOCMWYECKOro Mpo-
cTpaHcTBa. PefepasibHoe BeAOMCTBO npasutensctea CLUA;

SEMP  — KOMMYyTaLMOHHbI/A 3N1E€KTPOMAarHUTHbIA UMMYNbC;

SCADA — Tun nakeToB NpuKNafHbIX NporpaMmm, NpefHa3HayeHHbIX ANa pa3paboTku nam obecne-

yeHus paboTbl B peasibHOM BpeMeHu cuctem cbopa, o6paboTku, oTobpaxeHus u ap-
XMBUPOBaHNA UHGOpMauMM 06 0O6beKkTe MOHUTOPUHra unm ynpasneHusa (Supervisory
Control And Data Acquisition — gucrneTyepckoe ynpaBiieHne u c60p faHHbIX).

6 Bo3genicTBMe MonHUM Ha BIY

6.1 O6wue NoMoXeHus

Bo3pgeictBue MonHMM Ha BIY B 3aBUCMMOCTM OT 3HAYEHWUI NMapamMeTpPOB TOKa MOJIHUM ONpeaensioT B
cooTtBeTcTBUMM ¢ TOCT P M3K 62305-1.
OnucaHne Takoro ABNEHUA, Kak MOSIHUA, NO OTHOLWEHWIO K BOY npuBegeHo B npunoxeHun B.

6.2 NapameTpbl TOKa MOJTHAN N YPOBHUN MOJIHNE3ALWUTbI

[na pacyeTa, aHanu3a u ucneiTaHmii CM3 B3Y ncnonb3yoT napaMeTpbl TOKa MOJTHUMW, YCTAHOB/IEHHbIE
B TOCT P M3K 62305-1.

B cootBetctBunm ¢ NOCT P M3K 62305-1 ycTtaHOBNEHO 4YeTbipe YPOBHSA MonHMesawuTbl (YM3) BIY.
[na kaxgoro ypoBHa YM3 ycTaHOBNEH HA60Op MUHMMAsbHbIX U MakCMMasbHbIX 3HAa4YeHWii napamMeTpoB TOka
MOJTHUN.

MakcumasibHble 3Ha4YeHWss napameTpoB MOJSIHUM NPW ypOBHE MOHMe3awuTel YM3 | He 6yayT npesbl-
LeHbl C BEPOATHOCTLIO 99 %. MakcumasibHble 3HaYeHUA napameTpoB MOJIHUU 418 YPOBHA YM3 Il CHUXEHbI
Ha 25 % OTHOCWUTE/IbHO 3HAYEHWUIi, cOOTBETCTBYOLWMUX YM3 |, n Ha 50 % ans yposHeih YM3 Il n IV (nuHeliHoe
cooTHowexne ansa 1,0 u d/'/df n kBagpatmyHoe ans W/R). BpeMeHHble napameTpbl OAMHAKOBbI AN BCEX
YPOBHEW 3alnThl.

MakcMmanbHble 3HayYeHUs napameTpoB MOJIHUM, BblAepXuBaemble B3JY npu pasnunuHbiX YPOBHAX
MOMHMEe3alnTbl, NpuBeaeHbl B Tabnuue 1. 9T napamMeTpbl UCNOMb3YIOT ANA NPOEKTUPOBaHUA 3/1EMEHTOB
MOJTHME3alNUTLl (HanpumMep, BbiGopa MonepeyHoro ceyeHnss MOJIHMEeOTBOAOB, TO/WMUHLI MeTasi/IMyeckux nna-
CTVH, AONYCTUMOW TOKOBOI Harpysku Y3WI, npomexyTKoB ANA NpefoTBpalLeHWss ONacHOro WUCKpeHus), a
Takxe AN onpefenieHns napameTpoB MUCMbITaHWIA, MOLENUPYIOLMX BO3AENCTBME MOJSIHAM Ha Takue 3eMeH-
Tbl (cM. npunoxeHune C n FTOCT P M3K 62305-1).

Ana B3Y, ycTaHOB/IEHHbIX B palioHax C 60MbWWM KO/IMYECTBOM BOCXOAALWMX MOJIHUIA, B 4aCTHOCTU B
3VMHWUIA Nepuog, MoXeT OblTb HEOO6XOAMMO NOBbIWEHWE MPOYHOCTU BO3AYLIHbLIX CUCTEM MepexBata MOSHUK
(Hanpumep, NPUEMHMKOB) OTHOCUTE/IbBHO 3MEKTPUYECKOro 3apaga npu paspage A0 YPOBHA MOJTHME3ALUTHI
Bbiwe ypoBHs |, Qflash = 300 Kn. JlaHHbI/i napameTp onpegensieT nsHoc (naBneHne) matepunanos 1, cnegoBa-
TeNbHO, BAIUAET HA HEOOXOAMMOCTb NPOBEAEHNA TEX0OCNYXUBAHNSA BO3AYLWHbLIX CUCTEM NepexsaTa MOSHUN,

10
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MCKPOBbIX 3a30pPOB M T. M. (T. €. KOMNOHEHTOB, MOABEPXEHHbIX 3P03UN K3-3a 06pa3oBaHus Ayru). B mecTHO-
CTAX, NOABEPXEHHbIX 06pPa30BaHN0 MOMHWI B 3UMHUI Nepuof, YPOBHU 3/1€KTPUYECKOro 3apsga MoryT Ao-
cturatb Qflash = 600 Kn 3a cyeT BOCXOAAWMX MOMHUI B 3UMHUI nepuod. Kpome TOro, cnepyet yuyuTbiBaTb
BO34EMCTBME 1 KOSIMYECTBO HELWTATHbIX CUTyauuii nepeq TeM, kak noTpebyeTcss NpoOBOAUTbL TEXOHCYXUBaHNE
(cM. fononHUTEeNbHY MHopmauuio B pasgene 7 n npunoxeHun D. B Tabnuue C.2 npuBegeHbl napameTpsbl
nUcnblTaHWn AN MOJTHUIA B 3UMHUIA nNepuoa).

MapamMeTpbl TOKa MO/IHMW, yKa3aHHble B Tabnuue 1, 0oTHOCATCA Kak K BOY, pasmelwiaeMbiM Ha cyuwe, Tak
n K B3Y, pasmel,aemMbiM B MOpe.

Ta6nuua 1 — MakcuMasibHble 3HAYeHWs MapameTpoB TOKA MOSIHUM A/ Pas/IMuHbIX YPOBHEW MOJHME3aLMTbI
(TOCT P M3K 62305-1—2010, Tabnmua 3)

YpoBeHb MosHuesawmThbl (YM3)
MapameTpsl O603HaueHve EanHuua n3MepeHus
I 1l v

MepBblii NONOXUTENbLHBIA KOPOTKWIA yaap MOSHAM

MyKoBbIN TOK / KA 200 150 100
DNeKTprYecKuii 3apsag Ashort Kn 100 75 50
YpenbHast aHeprus W/R MOx/Om 10 5,6 2,5
MapameTpbl BpeMeHn YT2 MKC/MKC 10/350

MepBblii OTpULLATENBHBIA KOPOTKUIA yaap MoHUnL)

MuKoBbIA TOK 1 KA 100 75 50
CpefiHsas CKOpOCTb HapacTaHus Toka di/dt KA/MKC 100 75 50
MapameTpbl BpEMEHN YT2 MKC/MKC 1/200

MocnepyroLWwmnin KOPOTKUIA yaapP MOSTHUN

MnKoBbIN TOK 1 KA 50 37,5 25
CpefiHsisi CKOPOCTb HapacTaHusi Toka di/dt KA/MKC 200 150 100
MapameTpbl BpeMeHn T,/T2 MKC/MKC 0,25/100

JnvTenbHblid yaap MosHAN

DnekTpuyeckuii 3apsg, = @ Kn 200 150 100
MapameTpbl BpeMeHN Mong c 0,5

Paspsg,
AnekTpuiecknii 3apsaj, Qflash Kn 300 225 150

1) OTN JaHHble npefHasHaveHbl TONLKO 4719 PacyeToB U He MOryT ObITb NPUMEHEHbI NPU UCMbITaAHUAX.

MpumeuvaHusa

1 3awmTa OT MOJHWIA, ¥ KOTOPbIX MakCUMasibHble Y MUHUMa/lbHbIe 3HAYeHUs NapameTpoB MpPeBbIAOT 3HAYeHUs
ana YM3 |, TpebyeT npumeHeHuss 6onee aphekTUBHbIX Mep, KOTOpPble MOXHO BblOpaTb MO OTAE/IbHOCTU, HO BCerga co-
rNacHo HacTosieMy cTaHapTy (B COOTBETCTBUM C yKa3aHUAMM N0 NPOEKTUPOBAHWIO U UCNbITaHNAM).

2 WHchopmaumsa no BocxogsaLwmMM paspsifaM MOSHUM npuseseHa B [2].

3 Cratuctnyeckas ocHoa gnsi Qflash = 600 Kn, npeacrtasnstowleit 99 npoueHTUIb 3/1EKTPUYECKOrO 3apsifja B BOC-
X0AsLLei 3MMHeln MonHuK, npreeaeHa B [3].

Ncnonb3yss MUHUMasnbHble 3HAYEHUA aMnanTyAbl TOKa MOIHUM 415 pasHbiX YpoBHel YM3, BblUuCASAOT
pagaunyc katsuwencsa cdepbl 4ns onpegeneHns 30Hbl MonHuesawmtel 3M3 0B, koTOpas He nojBepraeTcs Ka-
CaHuio MOJIHUWM. MUHMMAasIbHbIE 3HAYEeHUss napaMeTpoB TOKA MOJIHUM BMECTe C COOTBETCTBYIOLWNUM pagnmycom
katawelica chepbl npuBefeHbl B Tabnuue 2. VX Mcnonb3yloT 4159 pasMelleHns BO34YLWHON cucTembl nepe-
XBaTa yfapoB MOJIHUU, a TaKxke Ansa onpegeneHna 3M3 0B.
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Ta6nuuya 2— MuHUMasIbHbIE 3HAUEHUS NAapPaMETPOB MOJHUM U paauyca kaTsielica chepbl B 3aBUCUMOCTH OT YPOBHS
monHuesawumTbl (TOCT P M3K 62305-1—2010, Tabnmua 4)

Kputepumn nepexsara YpoBeHb MonHve3awmTbl (YM3)
MapawveTp O603Ha4eHne EpnHuua namepeHus | ] ] \Y)
M1KOBbIN TOK / KA 3 5 10 16
Paguyc katsweiics coepsl r M 20 30 45 60

7 OueHka BO3AENCTBUS MOSTHUM

7.1 O6wme nonoxeHus

OueHKa BO34eNCTBMA MOJIHUM UCNOJb3YEeTCHA ANA OnpeneneHus:

1) ypoBHA MONHME3ALWMNTbI, HEOO6XOAMMOrOo ANA KOHKPETHOro BO3AEeNCTBUA, onpefenstoluero Makcu-
MafbHble pacyeTHble Tpe60BaHUA U YPOBHW UCMbITAHUA NpUM NPOBELEHUN NMPOBEPOYHbIX UCMbITAHNNA, yKa3aH-
HbIX B NpunoxeHun C;

2) rofoBOI 4acToTbl MOJIHWIA, UCMONbL3YEMON ANA onpeaeneHus cpoka cnyxo6bl M3HALIMBAKOLWMUXCA KOM-
NMOHEHTOB W nogcucTtem. MNpeanonaraemoe Bo3gelicTeme (YactoTa U XKECTKOCTb) AO/HKHO ObiTb COr/lacoBaHoO €
MHTEepBanaMu NpoBepoK, TEXOBCNYXNUBAHUSA W 3aMEH.

Ecnn no ymonyaHuio Ans pacyetoB BblbpaH ypoBeHb YM3 |, oueHka pucka BO34eliCTBUSA MOJSIHUK He
[O/DKHa BKA4YaTb 3Ty yacTb pasgena 7. B atom cnyyae cnegyeTt npoBOAWTb M AOKYMEHTUPOBaTb TOJIbKO
OLLeHKY rOAOBOro Bo3fgelicTBusa Ass BAY m nnowapku, a takke pUCK TpPaBMMPOBAHUSA XUBbIX CYLW,ECTB. YKa-
3aHMsA no knaccudukauum yuiepba oT MOSIHUIA HA OCHOBE MEHEO)XMEHTa pucka NpuBeAeHbl B npuioxeHun E.

Onsa B3Y HeobxoAMMO MCNONb30BaTb MOJIHME3AWMUTY KakK Mepy 3auliuTbl OT 3KOHOMMWYECKMX YObITKOB
BC/NEACTBME MOBPEXAEHUS, OT OMACHOCTU ANS XWUBbIX CywecTB (rnaBHbiM 06pa3om 06CayXuBalLero nepco-
Hana) u Kak CpeACcTBO YMEHbLIEeHN 06bema He06X0AMMOro TeEX06CAY)XMBAHMUA.

Mpu npoekTupoBaHun CM3 cnepyeT yunuTbiBaTb ONACHOCTb YAapOB MOJIHUM M NOBPEXAEHUA KOHCTPYK-
uun, 05 KOTopoi paspabaTbiBaeTcs MoJiHMe3almTa. MNoBpexaeHne MOJIHMEl Hesalwuui,eHHon BIY moxer
3aTpPOHYTb NONAcTW, MexaHu4yeckme getanu, a Takke 3/71eKTpoCUCTEeMbl U cUCTeMbl ynpasneHus. Kpome Toro,
nwan, Haxogswmecs Ha B3Y wam pagom c Heil, nogBepralTca OnNacHOCTW OT LWAaroBoro HanpshxeHusa/Hanps-
XXEHUS NPUKOCHOBEHUSA UAU B3PbLIBOB M MOXapoB BCAEACTBUE yaapa MOJIHUN.

3apavya CM3 — yMeHbLWNTb ONacHOCTb A0 npuemnemoro yposHsa RT. MNpruemnemblit ypoBeHb OCHOBbI-
BaeTCA Ha AONYCTMMOM pUCKe, ecniv yuynTbiBaeTcsa 6e3onacHOCTb yenoseka. Ecnm puck Huxe ypoBHSA, [0-
nycTUMOro Afs 4YenoBeka, Torga Heo6xoAUMOCTb B AafibHeillwel 3awmute MOXeT UCXOAUTb TONIbKO K3 3KO-
HOMWYECKOro aHanmsa, KOTOpblii NPOBOASAT NYTEM OLUEHKM cTOMMOCTM CM3 no cpaBHEHWID CO CTOMMOCTbIO
yCTpaHeHus NoBpexXAeHus, KOTopoe oHa byaeT npegoTBpalatb.

YNOMHOMOYEHHbIE OpraHbl AOJ/DKHbI ONpefenuTb 3HauyeHue NnpuemseMoro pucka. PenpeseHTaTuBHOE
3HayeHne npuemnemoro pucka RT, korga ygapbl MOSIHAM MOTYT CO34aTb PUCK yTpaTtbl Ye€/10BEYECKON XU3HU
Unn NpnobpeTeHns XpoHndyecknx 3abonesaHuin, coctasnsaet 10-5 roa-1.

MpumedyaHune — 3HayeHus npuemaemoro pucka npueegeHsl B FTOCT P M3K 62305-2.

Puck kacaHua ygapoB MOJIHUM KakKMX-NnM60 KOHCTPYKUWMIA 3@aBUCUT OT BbICOTbl KOHCTPYKUWMK, penbeda
MECTHOCTU U MECTHOI0O YPOBHS aKTUBHOCTU MOJIHUIA. Pucku, cBSi3aHHble C MOJIHASIMW, MOXHO AeTaslbHO oue-
HUTL no NTOCT P M3K 62305-2.

OueHKa 4acToTbl BO3HUKHOBEHUSA MonHuii B 7.2 cootBetcTtByeT FTOCT P M3K 62305-2.

MporHo3upoBaHMe pucka nonagaHua MOSHWI NpegycMmaTpuBaeT OLEHKY yAapoB MOAHWM B BIY unwu
B6/IM3N Hee, a Takke W BONM3N COEAUMHEHHbIX C HEel NIMHUIA KOMMYHMKauuii. KonvuecTso nonajaHuii yaapos
MO/IHUM B BAY B cocTaBe BOC CNOXHO NPOrHo3MpoBaTb M3-3a CUILHOTO BAUAHUA MECTHOro penbeda BMecTe
C MECTHO aKTMBHOCTbI MOJIHMIA. A Kpome Toro, B3Y ucnbiThiBalOT HUCXOAAWME U BOCXOAALLME pa3psibl
MOJIHUI B pasfIMyHbIX MPONOPLUAX B pas/IMyHbIX MecTax pasmelieHus. MeTtogonorus, ucnosnb3yemas Ans
OLEHKM 06LWEero KoamyecTsa yaapoB MOJHWUIA, nonagjawwnx B BOY B coctaBe B3C, a Takke MpoLEHTHOE OT-
HOLIEeHNe BOCXOASALWMX MOMHWIA onncaHbl B D.2.

MHdopmaLna o MeCcTHbIX FPO30BbIX YC/IOBUAX A0/MKHA O6bITb cOGpaHa A5 Bcex Naolafok npegnonara-
eMoro pasmMelieHuss BOY (Hanpumep, B BbICOKUX IMPOTax, r4e 3uMHAA MOJIHAS MOXET NpeAcTaBnATb 0cobyto
yrposy).

MprumedvaHne — VHGopMaLWiO MO BO3HUKHOBEHWIO MOJHUWIA 3UMOiA B MUpe cM. B npunoxeHun D.
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OueHka pucka 3aBMCUT OT TOYHOCTM aHanM3nMpyeMbiX AaHHbIX. TOYHOCTb OLEHKW BydeT Takol xe unn
MeHee, YeM TOYHOCTb MCMNOJIb30BaHHbIX AaHHbIX. OLEeHKa pucKa SAB/IAeTCA BEPOSATHOCTHON XapakTepucTUKOM,
JaHHble O BO3HWKHOBEHWUWN MOJIHUM ABMIAIOTCA CTATUCTUYECKMMU CPefHUMU 3HAYEeHUSAMU, a caMO BO3HMWKHO-
BEHMWE MOJIHUM ABNASETCH C/yvaiHbIM M0 CBOEMY xapakTtepy. Mo3Tomy He crnefyeT oXxugaTb, YTO KpaTKkocpou-
HbIA NPOrHO3 KO/MIMYecTBa C/yyaeB BO3AENCTBMA MOMHUN Ha OTAeNbHble BAY nnm BAC 6yaeT o4eHb TOUHbIM.
OueHKa pucka faeT BO3MOXHOCTb OnpefesinTb YPOBEHb CHUXEHUA pPUCKa NPW UCNOSb30BAHUN MOJTHME3aLLLN-
Tbl ¥ MO3BOJISIET CPABHUTb PUCKM AN Pa3/IMYHbIX NPOEKTOB BAY (cM. npunoxeHue D).

7.2 OueHKa BNUAHUA yncna yaapos MOHUM Ha BY nnan rpynny B3Y

7.2.1 [leneHuve onacHbIX COObITUN, CBA3aHHbLIX C yaapamMn MOJIHUIA, Ha KaTeropmmu

CpefHerooBoe 4YMCNO ONacHbIX COObITUIA, KOTOPble MOTYT ObiTb OnacHbIMW Ans B3Y, MOXHO nogpas-
AennTb Ha cobbITnA:

Nd — u3-3a nonagaHua ygapa monHuu B B3Y, roa-1;

AM — u3-3a ygapa monHum B6ansn BIY (B npegenax 350 wm), rog-1;

NL— un3-3a nonagaHus ygapa MOSHAW B IMHUN KOMMYHUKauuii, coegnHeHHble ¢ BRY, rog-1;

N|— u3-3a ygapa MosHWM B6M3N NIMHUIA KOMMYHUKaLWUA, coefuHeHHbIX ¢ BAY, roa-1;

Mj — wn3-3a ygapa MonHuM B cocefHue B3IY unum gpyrme cocegHve COOPYXEHUA Ha JasibHEM KOHLE
NIMHUM KOMMYHUMKaLNUii, COegUHEHHON ¢ 3awuwaemoin BY, rog-1.

7.2.2 OuyeHka cpefHero yucna yaapos MOJIHUM, nonagarwmx B OgUHOYHY0 BY

7.2.2.1 OO6WMe NonoxeHus

CpepHerogoBoe 41McAo0 yaapoB MoaHMM B BAY wnnu rpynny B3Y onpegensawT no opmyne

Wi sg'™d'Cd-ICT6, (Y
roe AAISG — NNOTHOCTb yAapOB MOJIHUIA B 3eM/It0 Ha 1 KM2 3eMHOI NOBEPXHOCTU B rof;
/Ap — nnowapb o6nacTu 3aWuTbl OT yaapoB MosHUM B B3Y, M2 (pacyeT napameTpa — cm. 7.2.2.3);
CD — koa(phmumeHT pasmelleHns, xapakTepusyuwmn pensed MecTHocTn (pacyeT napameTpa —
cM. 7.2.2.4).
MpumeyaHne — Hay4yacTkax c OTAENbHLIMA BbICOKMMU KOHCTPYKLMSIMU pekoMeHayeTcs oueHnBaTtb JV0 6onee

TOYHO.

Pa3pagbl MOMHNIA C MHOTOUYMCIIEHHBIMU TOUKAMW YAapOB B 3€M/I0 YBaUBAIOT YNCNO YAAPOB MOMHWI B
3emnio JIc (cwm. [4]), n noaTomy:

Nsg = 2A/C 2)
roe Nsg — nNNOTHOCTb yAapoB MOJIHWWA B 3eM/10 Ha 1 KM2 3eMHOW MOBEPXHOCTMW B r0f4;
Ng — u4ucno ygapoB MOMHUIA B 3eMJII0 Ha OKpyXxakuweih BOY Tepputopumn (nokasbHOe 4nucio yaa-

pOB MOSIHWM B 3eMJK0), KM-2 ¢roa-1 (pacyeT napameTpa — cMm. 1.2.2.2).
MpumeyaHne — HekoTopble cMCTEMbI OBHAPYXXEHUS MOMTHWIA MOTYT npamo onpeensate NSQ.

Cnepyet yuntbiBaTb, YTO ANA C/IOXHbLIX YC/IOBUI OKpyXawLlein cpefbl MOryT BO3HWKATb CUJIbHblE MO-
rPELHOCTN NPOrHO3MpPOBaHUSA M3-3a yBE/MYEHUS naowaan cbopa yaapoB MOJHUU UM KoshduumeHTa pas-
MeuwieHns. bonee nNoapo6HO onpegeneHne 3TUX nNapaMmeTpoB A/ OUEHKM CpeAHEero yucra ygapoB MOJIHUMK
onucaHo B D.2.

7.2.2.2 CpepHerogoBoe 4yncno yaapos mMosiHum B 3eMnto NG B mecTe HaxoxgeHus B3Y

[ns palioHOB, B KOTOPbIX HET HAa3eMHbIX TOYEK perncrTpaumm CUCTEM OOGHaAPYXEHUs MOJTHUIA, cpefHero-
[0BOE 4YMC/I0 YAApPOB MOJTHUW B 3EMJ/II0 HA OKpyxXawuwein BIY Tepputopun pekomeHayeTcs onpepensiTb Kak
011 PETVOHOB C YMEPEHHbIM K/IMMaTOM Mo dhopmyne

Ng = 0,25Alt, (3

roe Nt —  ob6uwee yucno (B 3emnto CG + B 06s1ako 1C) onTMYECKUX yaapoB MOJSIHUM Ha 1 KM2 3eMHOli no-
BEPXHOCTMW B rog, no gaHHbim HACA [5].

13



FOCT P 54418.24—2023

MpumeyaHusa

1 OueHb BbICOKME OAMHOYHO CTOSILLME KOHCTPYKLUUM MOTYT M3MEHWUTbL YMC/IO YAAPOB MOJHWIA B 3€MJ1H0 NMOGM30CTK.
B atom cnyyae npu pa3pabotke CM3 pekoMeHAyeTCs AONOMHUTENbHO U3YUnTb AaHHbIE CUCTEM OBHAPYXXEHUS MOJTHUIA.

2 B 60/1bLUMHCTBE palioHOB MUpa NokasaTeslb UHTEHCUBHOCTY FPO30BOI AeATENbHOCTA MOXET ObITb NOJTyYEH MO Ha-
6M0AEHUAM ONTUYECKOTO U3MYYEHUS pas3psA0B MOSHWA. [laTumky, YCTaHOB/IEHHbIE HA CNYTHMKAX, pearvpyroT Ha BCe TUMbI
MOJTHWIA C OTHOCUTENBLHO OAMNHaKOBbIM MOKPbITUEM BCEX PErnoHOB. B cpegHeM AaHHble Mo MNOTHOCTU, MOJIyYeHHble MO
ONTUYECKOMY M3/TyHEHWIO, AAK0T NIyl OLEHKY NI0THOCTU Pa3psgoB Ha 3eM/I0, YeM HabMAEHNS 3a rpo3amn, KoTopble
UMEIOT LUMPOKME MPefesibl COOTHOLLEHUSI MEXZY M/IOTHOCTLIO paspsAoB Ha 3eMJI0 U FPO30BLIMU Yacamu UM Fpo30BbIMUA
AHAMK. CyLLecTBYHOT TakKe perMoHasibHble OT/INYMSA B OTHOLUEHMU Yucia paspsgoB MosHMKM Ha 3emnto CG K obuiemy
uncny paspsigos (CG B pegakuym: IC).

NlokanbHOE 4ncno ygapoB MOJIHUM B 3eMJIK0 C 6GOSIEE BbICOKON TOYHOCTbI MOXET OblTb MOSIYYEHO MO
OaHHbIM cucTembl 0GHapyxeHus monHuin (LLS). Korga TpebyeTcsi 601ee BbicOKasi TOYHOCTb, crefdyeT CKop-
pekTMpoBaTb /lokaslbHOEe YUCNO0 YyAapoB B 3eMJ/I0, UCNOMb3ysA hopmyny

corrected » (4)

roe Ng correctej — CKOppeKTUpPOBaAHHOE CpefAHerofoBOe YMWCNO yAapoB B 3eMJ/II0 C y4eTOM 3P eKTUB-
HOCTU CMCTEMbl OGHAPYXEHWUS MOJIHWIA, KM-2 mrog-1;

NgLLS — CPEAHErojoBOe 4NC/I0 yAapOB B 38MJ/II0 WK 4NC/O, NONYYeHHOEe OT CHCTeM ob6Hapy-
XEHUA MOJIHUN, KM~Z mrog W

DE — 9()(heKTUBHOCTb OOGHapyXeHua paspsga win ygapa MOSHUW Ha efuHULY CUCTEeMbl
06HapyXeHNss MOSHWIA (Hanpumep, Ha eguHuyy cetn LLS-Network) B nHTepecylowem
peruoxe.

MpnmeyaHnda

1 2hheKTMBHOCTL OBHaPYXEHNST BOCXOASALWMX MOSIHWIA, reHepupyeMbix OT B3Y, cTaHhapTHONM cucTemMoli o6Hapy-
XEHWSI MOJTHWIA MHOTO HIKE, YEM HUCXOAALLMX, NO3TOMY 3HAYEHWE M/IOTHOCTU OJHOKOMMOHEHTHBIX UM MHOTOKOMIMOHEHT-
HbIX pas3psLoB MOSIHUM Ha 3EMJII0 HE BK/IOYAET BCe BOCXOASLLME paspsbl MOSHUA.

2 3HaveHune adhdhekTMBHOCTM 06HapyxeHus DE, ncnonb3yemoe B pacueTax, peKOMeHAyeTCs YTOYHWUTb C NOCTas-
LLMKOM [@HHbIX CUCTEMbI OOHAPYXXEHUS MOMHUA. [N NPOCTON OLEHKM U OLEHKM C Masioil TOYHOCTbLIO 3TOr0 napamerpa
3(PPEKTUBHOCTb OOHAPYXEHUSA NPUHUMAIOT PaBHON eayHNULE.

3 [lononHUTe bHbIE yKa3aHUsi N0 WCNOJIb30BaHNIO CUCTEM OGHApYXEHWS MOJHWIA 415 OUEHKW Yucna yaapos
MOJTHWIA cm. B [4].

7.2.2.3 Mnowaab ob6nactu 3awuTbl OT Y4aPOB MOJIHUM B OTAE/BHO cTosAWy BIY w rpynny B3Y AD

Mnowapb o6nact 3alWunTbl OT yAapoB MOJIHUM B OTAE/IbHO CToAwyw BJY — 370 npunerawwas
MOBEPXHOCTb, OrpaHUyYeHHas OKPYXHOCTbIO pajuyca, PaBHOI0 PacCTOAHUIO OT OCKM KOHCTPYKLUUW [0 TOYKU
nepecevyeHns NPsAMON NMHUKN, NPOXOAsLW el Yepe3 BEPXHIO TOYKY KOHCTPYKUUKM nog HaknoHom 1:3, ¢ noBepx-
HOCTbIO 3eMJIN.

PekomeHgyeTca npefactaBnaTb Bce BIOY B BuAe BbICOKON 6GallHW BbICOTOW, paBHON BbiCOTE CTynuubl
naC oAuH pajuyc BeTpokosieca. [laHHas pekomeHgauua npumeHuma gns BIY c nwobbiM TUNOM nonacten,
BK/MtOYaA sionacTu, N3roTOBJMIEHHbIE N3 HENPOBOAALLEro Marepuasna, Takoro Kak CTek/onaacTuk.

Ha pucyHke 1 nokasaH npumep onpegesieHna o61actv 3awnTbl oT yaapos MOMHUM B BAY, pacnosoxeH-
HON Ha PaBHWHHOW MeCTHOCTW. DTO KPyr pagumycom B 3 pasa 60/blue BbICOTbl YCTAHOBKMU.
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PucyHok 1 — O6nacTb 3awyThl OT yAapoB MOJSIHUM B B3Y, pacnonoxeHHol B paBHUHHOW MECTHOCTM

CpefHerojoBoe 4uc/o yAapoB MOJIHUM B OTAE/NbHO CTOoAWY BIY, pacnosiokeHHy Ha paBHUHHON
MecTHocCTu, npu CD = 1 paccuuTbiBaloT No popmysne

WD=nsg = °ecd m10-6 = WSG -9 106, (5)

roe H — BbicoTa B3Y, m.

Mpu onpegeneHuy nnowagau obnactM 3awuTbl OT yAapOB MOJIHUM BCE BETPOBON 3M1eKTpPOCTaHuuu
Adwf cnegyeT yuuTbiBaTb NepekpbiTMe naowageli ob6nactu 3awmTbl cocegHnx BIY. B aTux cnyyasx nnowa-
an obnacTtu 3awnTel pasgensaioT mexay BOY B mecTax nepeceyvyeHus rpagueHTHbIX JIMHWA, NPOXOAAWmX n3
BEPLIUH YyCTAHOBOK Moj HaknoHoM 1:3, 6e3 yyeTa pasHuuUbl BbICOT OKpyxatouieii MecTHOoCTU. Ha pucyHke 2
nokasaH npumep njowaan cbopa ygapos mosHum B3C, cocToswen us gecatu B3IY.

PrcyHok 2 — Mpumep niowaan o6nactu 3awmTbl oT yaapos MosHuM B BOC (ADWF) ¢ fecsATbio BOY (YepHble TOUKM)
C YY4eTOM MepeKpbIBaHuA
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7.2.2.4 KoathuuymeHT pasmelwieHna BY CD

PacnonoxeHne BOC MoxeT nmeTb 60/1bLIOE B/INSAHME Ha CpeAHero4oBoe YMCAo yaapoB MOMHMA B BY.
HekoTopble ycrioBusa BeAyT K yBE/IMYEHUIO YMCNa BOCXOAALMX MOAHUA OT B3Y unu K yBesIM4EHU0 Yncna Huc-
XOAAWMX MOHUIA. MecTHas Tonorpadus, Hanpumep TrOpHbIA penbed W BbicOTa Haj YPOBHEM MOpPS, MOXET
CUNBbHO BANATL HA WHTEHCMBHOCTb FPO30BOW AeATEeNIbHOCTU Kak BO BpeMs Tensoro, Tak v X0N04HOr0 Ce30HOB.
Bonee TOro, NnpM 3MMHUX rpo3ax CO34akTCs YC/0BUSA, CNOCOOGCTBYHOLWME 3aPOXAEHMNIO BOCXOAAWMNX MOSHUNA
OT BbICOKMX 06beKTOB. [lna 60n1ee TOYHOM OLEHKU CPefHErofoBOro Ynucna yaapos MonHuu B BAY wnnm rpynny
B3Y JI0 pekomeHayeTca yBenuunTb KO3 puuneHT pasmeL,eHuns, 4Tobbl y4eCcTb B/IUSAHUE MECTHbIX NOTOAHbIX
ycnosuii n tonorpacun.

Tpu paHee onucaHHbIX NapameTpa (rpo3oBast aKTMBHOCTb 3MMOI, C/IOXHOCTb penbeda 1 BAUsSHUE Bbl-
COTbl Haj YPOBHEM MOPS) TPYAHO OLEHUTb KOJIMYECTBEHHO, OHU MOTYT CU/IbHO OT/AMYaTbCA B 3@aBUCMMOCTMU OT
KOHKPETHOro mMecTta pasmelleHns BIY (AoNOAHUTENbHYO MHGOpMaLnio CM. B npuaoxeHun D). 3To cBA3aHo
C TEM, UYTO 3MMHME TPO3bl MUMEKT pPa3/IMUHbIE XapaKTEPUCTUKMA NPU Pas3/IMYHOM PaCMOJIOKEHUMN: TOpHas wunn
X0/IMUCTass MECTHOCTb MOXET ObITb NpefcTaB/ieHa MHOXECTBOM NUKOB U BbICOT. B nepnog 3MuMHUX rpo3 MoryT
Takke BAWATbH BbiCOTA MeCTOpacnosioxeHns BIY Hajg ypoBHEM MOpS U BbicOTa LeHTpa 3apsaga o6nakos.

B3C, pacnonoxeHHble Ha nobepexbe 1 B MOpe, Takke MOryT yBe/nnynBaTb CPeAHEro40B0OE YNCIO yaa-
poOB MOSIHMM B B3Y unu rpynny B3Y (/VD), n 3T0 MOXET NPMBECTN K HEOOXOAMMOCTM MPUMEHeHNs 6051ee Bbl-
COKOro KoathdpmymeHTa pasmeLleHus.

7.2.3 OueHka cpeHero4oBoro ymcna ygapos MosaHnn B6an3m BlY

CpefiHerofoBoe 41co yaapos MoaHUM B6nn3n B3Y onpegensatoT no opmyne

wm =05 NSg nm'10'6. (6)

rgpe M — nnowagb o6nacTtu 3awuTbl OT yA4apoB MOAHMM B6AU3M BIY, M2, BKIOUYAET TEPPUTOPUID B rpa-
Huuax 350 M OT nepumeTpa KOHCTpykuun. AM onpegenstoT no popmyne

Am = 2 m350 m(L + W) + 3502n. (6.1)

Hapnexawas monHuesawmta BAY 1 COEAUHEHHbIX C HEW NIMHWIA KOMMYHUWKaLWA Takxke BKIYaeT 3a-
WKUTY OT NoBpexaeHuin BOY B pesynbrate yaapoB Mo/HUWM B6/M3M BAY n B6AN3N COEAUHEHHbIX C HEN JIMHNN
KOMMYHUKaLUWiA.

MpumeyaHue — AMMOXHO He yunTbiBaTb 419 BIY c obLueit BbicoTol 60n1ee 100 M. B aTom cnydyae cTaHaapT-
Hoe paccTosiHie 350 M 06bIYHO OXBaTbIBAETCA NPAMbIMA yAapaMn MOSTHUIA.

7.2.4 OueHka cpegHerogoBoro Ymcna yaapos MOMIHUM B JIMHUN KOMMYHUKaUWiA, COeguHEHHbIe ¢ B3Y
KpynHble B3Y 06bIYHO MOACOEAUNHEHbI K CUCTEME BbICOKOBOJ/IbTHbLIX Kabeneh u Takke 0ObIYHO MOACO-
eAVHEHbl K BHEWHEMY LEHTPY yrnpaBneHus 4yepes3 SIMHUIO CBA3W, Ha 06€ 3T SIMHUM KOMMYHWUKaUWii MoryT
OKasblBaTb BMMAHWE yAapbl MOMHWUM B IMHUIO unn B6U3N Hee (CM. pucyHok 3). B cnyyae, ecnv NMHUA CBA3MU
SIBNSIETCSA ONTOBOJ/IOKOHHONW NnHMEN (pekoMeHAyeTcs), PUCK ee MOBPEeXAEeHNS MOJIHNEA MOXHO He y4uTbiBaThb.

MpumevaHne — Ha B3C obnactu 3awutbl OT y4apoB MOHUM cOoceaHux BRY yacTo HaknagbiBaloTcs. B Takmx
cnyyasx naowaay obnacty 3awmTbl MOryT 6bITb MPOCTO NoAeneHsbl Mexay B3Y, rae nepecekarTcs iMHUKM OT Bepxa B3Y
C yk1oHoM 1:3.
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PucyHok 3 — O6nacTu 3awmTbl 0T yaapoB MosiHUM B3Y BbicoToin Ha n coopyxeHus BbicoToli Hb,
COeAMHEHHbIX Mexy co60li Mpy NoMoLy NoA3EMHOro kabens

KonnuectBo yaapoB MOMHWM B AVHWIO KOMMYHUKaUWii, coefnHeHHyl ¢ B3Y, onpepensioT cornacHo
FOCT P M3K 62305-2— 2010, npunoxeHue A, no copmyne

wl=nsgA.-c|-Ce Ct-10-6, @)
roe JI_ — nnowadb obnacty 3awuTbl OT yAAPOB MOJIHUM B JIMHUKD KOMMYHWKaLWUA, M2 (CM. PUCYHOK 3 1
Tabnnyy 3);
C, — MOHTaxXHbIi KoahpuuneHt nmHun: 1 — ans BosgywHon u 0,3 — ansa nogsemHom
(cm. TOCT P M3K 62305-2 pnsa 6onee anddepeHunpoBaHHbix 3HavyeHnin Cl);
CE — «ko3athdhmymeHT okpyxatouwien cpedbl, paBHbili 1 4Na CeNbCKUX PailoHOB;
CT — TpaHcdopmaTopHbIA KO3(hULMEHT AN TMNa NMHUN.

TpaHctopmaTopHblii kKoadhduymeHT CT = 1, ecnim Mexay TOYKOM KacaHuss MOSHUM U BOY HeT TpaHc-
bopmatopa, u Ct = 0,2, ecnu TpaHcopmaTop MMeeTca. YuuTbiBasi, YTO 06bIYHO BbICOKOBO/bTHbIM TpaHC-
chopmatop ycTaHaBnmBaeTcs Ha 6onbwmnx BAY, ana kabeneii cpegHero HanpshkeHus, nogcoefuHsawmnx By
K ceTu, gonyckaetcsa ucnonb3osatb Ct =0,2 (cm. FTOCT P M3K 62305-2).

MpumeyaHme — NL=0 gna noaBOAHbLIX NMUHUA KOMMYHUKauuii (MOABOAHbLIE BbICOKOBO/IbTHbIE Kabenun u
Kabenu cssasu).

Tab6nuuya 3— lMNnowaagn obnacti 3awmTbl OT y4apoB MosHMM AL Bo3ayLLHON v [l, NOA3EMHOM AVHUIA KOMMYHUKaUMiA

MapamveTp BozayLluHas nvHuA MoazemHasn nmHUA
6Hc (Lc-3(Ha+ Hb)) (Zc-3(Ha+ Hb))~
A 1000Lc 25LcVp
MpumeyaHune — B Tabnmue 3 UCMONb30BaHbI CleaytoLme 0603HaYEeHUS:

Lc— anvHa nMHuM KOMMYHMKaumin oT B3Y 1o crnefylolleil KOHCTPYKUMM Ha nuHun. CnedyeTt AonyckaTb Makcu-
MaUibHOe 3HaveHue Lc= 1000 M

Ha— Bbicota B3Y, noAcoefnHEHHON K KOHLY «a» [IMHUM KOMMYHUKaUni, M;

Hb— BbicoTa B3Y (M1 gpyroro cOOpyXeHus), NOACOEANHEHHON K KOHLY «b» NIMHAN KOMMYHUKaUWA, M;

Hc— BbicOTa pacnonoxeHns MOIHNEOTBOAOB IMHUM KOMMYHUKaLWiA Haf 3eMei, m;

p — CTabubHOCTb NPOBOASALLMX CBOWCTB MOYBbI, BHYTPW KOTOPO MPOXOAUT JIMHUS KOMMYHUKaLMA, OM * M.
MakcumasibHoO gonyctumoe 3HadveHre p = 500 Om ¢ m.
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7.2.5 OueHka cpegHerogoBOro KonmyectBa ygapoB MOJIHWI B6AM3N JIMHUIA KOMMYHUKaLWA,
COefjMHEeHHbIX C BlY

KonnyectBo ygapoB MOJSIHWI BOGAN3N ANHUIA KOMMYHUKauuii (T. e. 4OCTAaTOYHO 6/1M3KO A1 BO3AECTBUA
Ha SIMHWI0) MOXHO OLEHUTbL CnefylumnMm 06pasom:

JV,=0,5 «Nsg *A mC, mCE nCT * 1(I6, 8
roe N| —  konnyecTBO nepeHanpsixeHuit amnauTtygbl He Hke 1 kB (1/rog) Ha cekuun NUHUK;
A\ — nnowaab 061acTu 3awWuThl OT yAapoB MOMHUM BOAM3U NUHUIA KOMMYHUKALWUA, M2 (CM. PUCYHOK 3

n Tabnuyy 3).

TpaHcdopmaTopHbIin KoathdunymeHT CT = 1, ecniv Mexay TOUKO KacaHna MosHUK n B3Y HeT TpaHcop-
matopa, u Ct = 0,2, ecnu TpaHcopMmaTop UMeeTcs. YuuTbiBasi, UTO 06bIYHO BbICOKOBO/bTHbLIN TpaHcdop-
MaTop ycTaHaBnMBaeTCsl Ha 6onblwinx BIY, ans kabeneih NpoMexXyTOUYHOTO HanpshKeHWs, NoACOeLUHSIOLWNX
B3Y k cetn, MOXHO ucnonb3osatb Ct = 0,2 (cM. TOCT P M3K 62305-2).

7.3 OueHka pucka noBpexaeHus

7.3.1 ba3oBoe ypaBHeHuNe

Puck nospexpaeHus B3Y mMonHueid u cooTBeTCTBYHLWME (PUHAHCOBbIE NOTEPU ONPEAENSAT Kak CyM-
My BCEX KOMMOHEHTOB pUCKa MOBPEXAEHWI, CBSAI3aHHbIX C Pa3HbIMU UCTOYHUKAMU MOBPEXAEHWI (PasHbIMU
TMnamu ygapos MonHuM B BIY). Kaxablil KOMNOHEHT puUCKa OonNpepensitoT ¢ NoOMOLWbI0 cnepytowero obuwero
ypaBHeHus:

RX=NX-PX LX, 9)
roe RX — KOMMNOHEHT pucka, CBA3aHHbI C MOBPEXAEHWEM fAaHHOro Tuna (TMnoMm noBpexaeHuin X), ans
B3Y;
JUX — KOMYecTBO OMNacCHbIX COObLITUI B rof, KOTOPble MOTYT NPUBECTM K MOBPEXAEHUIO AAHHOrO TUNa,
rog-1;
PX — BepoATHOCTb MOBpEXAeHW AaHHOro Tuna (PYHKUUA pas/iMyHbIX Mep 3aliuThbl);
LX — BefnmyMHa KOCBEHHOro yb6biTka Npyv NoBpeXAeHUn faHHOro Tuna.

Bonee noagpo6Ho 06 onpegeneHnn oTAeNbHbIX KOMMNOHEHTOB puUcka W OLEeHKe BO34EeNCTBUSA MOJHUNU
cM. npunoxeHue D.
MonHuesawmnta HeobxoamMma, ecnum puck R Bblwe gonyctumoro yposHa RT

R>R] (10)

B aTOM cniyyae A0/KHbl 6bITb NPUHATBI MeEpPbl 3alUTbl, YTOObI CHM3UTb PUCK R A0 YPOBHS, He MPEBbI-
watouero RT.

MpnmeyaHnsa

1 3HaveHne RT MoxeT ObITb YCTAHOB/IEHO M3rotoBUTENeM BJIY unm cornacoBaHO Mexay W3roToBUTENIEM U
3aKa3yvKoMm.

2 Puckn yoapa mMonHuii pasnuuHoro tuna (S1—S4, cm. D.3.1) s KOHKPeTHOro nNpoekTa OLeHMBaeT WK U3roToBu-
Tenb BAY/B3C, nnm 3aka3umk, WM COBMECTHO.

3 Knaccrdmkanmio yaapos MOSTHUM, CBA3AHHBIX C OLLEHKO PUCKOB MOBPEXAEHW, U KTACCUMKaLMIO MOBPEXAEHNI
n3-3a ygapa monHum cm. B D.3.1.

7.3.2 OueHKa KOMMNOHEHTOB puUCKa Npu ygapax MosiHun B B3Y

KOMMNOHEeHTbl pucka, CBfAA3aHHble C ygapamMu MonHuM B BIY (Tun ygapa monHum Sl1), onpefensoT no
COOTBETCTBYHLWNUM hopmynam:

- KOMNOHEHT pUCKa HaHeceHWs Bpeda XUBbIM cyll,ecTBaM BC/eACTBME MOPaXeHUs 3/1eKTPUYECKUM
TokoMm (D1d v D1T)

AAT “PAT ' PP ' LAV 11)

RAD = ND ' PAD ' PP ' LAD' (12)
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- KOMMNOHEHT pucka usnyeckoro nospexaeHus By

RB=ND-pB-pp-LB 0 3)

- KOMNOHEHT pUCKa OTKa3a BHYTPEHHUX CUCTEM

PC=ND PC Pp-Pe-LC <14)
MapameTpbl AN pacyeTa KOMNOHEHTOB pucKa npuBeaeHbl B Tabnuue 4.

MpnmeyaHne — B BOY tz— 310 Bpemsa B yacax B rog, Korga /o4u NpuUcyTCTBYOT B ONacHOM MecTe, U OHO
06bIYHO OYeHb He3HauuTesnibHoe. BesonacHOCTb nepcoHana Ao/mkHa obecneumBaTbCcs B COOTBETCTBUM C pasgenom 10.
B gokymeHTauum Ha B3Y fomkHbl 6bITh onpeneneHbl 6e3onacHble Mecta.

7.3.3 OuyeHka KOMNOHEHTOB puCcKa Npu ygapax MoaHuM B6aAn3n BIY
Mpun oueHKe PUCKOB, CBA3AHHbIX C yaapamMn MonHuv B6au3nm BIY (Tun ygapa monHuum S2), onpefensor
KOMMOHEHT pUCKa OTKa3a BHYTPEHHUX CUCTEM MO hopmyne
pu~ Nu'pu'pp'pe' 1l-m (15)

MapameTpbl 48 pacyeTta no gopmyne (15) npuseneHol B Tabnuue 4.

7.3.4 OueHKa KOMMNOHEHTOB puUcKa nNpu ygapax MOMHUU B JIMHUKO KOMMYHMKaLUWA, NogBeaeHHYo
K BY

KOMMNOHEHTbI pucka, CBSi3aHHble C yAapamMmu MOSHUWN B JIMHWIO KOMMYHUKaLWA, noaBefeHHy K B3Y (tun
yAapa mMonHun S3), paccuymTbiBalOT No cnegywwmumMm popmMynam:

- KOMNOHEHT pUCKa HaHeceHns Bpefa XWBbIM CyllecTBaM BCAEACTBME MOPaXEHUA 3/1EKTPUYECKMM TOKOM

R(G=(NL+ND,)-p(J-pp-LU, (16)
- KOMMNOHEHT pucka ousnyeckoro nospexaeHus By
Rv = (NL+ NDJ) - py -pp-LV, (17)
- KOMMNOHEHT pUCKa OTKa3a BHYTPEHHUX CUCTEM
W1 = +ADj) "P\N'Pp"'Pe’l-Wl- 03)
MapameTpbl ANA pacyeTa KOMMNOHEHTOB puUcka NpuBefeHbl B Tabnuue 4.

Ta6nuua 4 — T[lapameTpbl Ans pacyeTa KOMMOHEHTOB pUCKA MOBPEXAEHU B pesynbTate yAapoB MOJHAN
(no TOCTPM3K 62305-2—2010, Tabnmua 5)

O603HaueHne Touka nopaxeHus, nocnencTemsa

CpepHerogoBoe KOIMYeCTBO OMacHbIX COGbLITUI, BbI3BAHHbIX yaapomMm MOJTHUA

Nd, rog-1 B B3Y
NM a1 B6nusn B3Y
n, rog-1 B nvHUI0 KOMMYyHWKaUmiA, noasefeHHyto k BoY
N, rog-1 B6/13M IMHUM KOMMYHVKaUWiA, noaBeaeHHon Kk BY
nde- P01 K COOpYXEHMI0 Ha KOHUE «b» NMHUN KOMMYHUKaUMWA (CM. pUCYHOK 3)
Alsg, rog-1, km-2 YactoTa yaapoB MOSHUN B 3eMI0
BeposaTHOCTL TOro, YTO yaap MonHuM B BIY
PAT BbI30BET OMacHoe HarpsXeHne NpPUKOCHOBEHUS U LLAroBOe HanpsKeHue
PAD HaHeceT BPef, XMBbIM CyLLleCcTBaM BC/IeACTBME MOPaKEHUA SM1EKTPUYECKUM TOKOM
pB BbI3OBET hM3Myeckoe noBpexgeHne By
pc BbI30BET 0TKa3 BHYTPEHHUX CUCTEM
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OkoH4YaHve Tabnmupl 4
O603HaqeHVe Touka nopaxeHWs, NocnescTBIS
BeposaTHOCTb TOro, YTO yaap mMonHun B6nu3n B3Y
pM BbI30BET 0TKa3 BHYTPEHHMX CUCTEM

BeposiTHOCTb TOrO, YTO yAap MOSIHUM B JIMHWIO KOMMYHUKaLMIA

Py HaHeceT Bpej XMBbIM CyLLLeCTBaM BC/IACTBUE MOPaKEHUS 3/IEKTPUYECKMM TOKOM
Py BbI30OBET (hM3Myeckoe noepexaeHne By
PWN BbI30BET NOBPEXAEHNE BHYTPEHHUX CUCTEM

BeposiTHOCTb TOro, UTO YAap MOSIHUM BOMM3M NIMHUW KOMMYHVKaLWiA

pz BbI30BET MOBpeXAeHNe BHYTPEHHUX CUCTEM
[NoTepn
lat 13-3a Bpeja XMBbIM CyLlecTBaM BCNeACTBME MOPaKEHUA 3NIEKTPUYECKMM TOKOM B pe3y/ib-

Tate npsMoro yaapa (yaapb! MosHum B B3Y). Cm. nHhopmauumio no oueHke yobiTkos B D.5

lad 13-3a BpeJa XVBbIM CyLLeCTBaM BCNELCTBME MOPAKEHUSA INEKTPUYECKUM TOKOM B pesy/ib-
TaTe Pes’nCTVBHON M MHAYKTUBHOW CBA3W (yAapbl MoMHWM B B3Y). Cm. npunoxexue D
b n3-3a hn3nyeckoro noepexaeHus B3Y (yaapbl MonHuu B B3Y). Cm. npunoxexHve D
Lc n3-3a OTKa3a BHYTPEHHWX cuctem (yaapbl MonHuu B B3Y). Cm. npunoxernve D
MpumeyaHune — 3HadeHusa notepb Lt; Lf; LO n koadhdpmumeHTs! rp, 1, 1f, ymeHbLuatowme yobITkM, NpuBeaeHbI

B npunoxexun D.

7.3.5 OueHKa KOMMOHEHTOB puUcKa Npu ygapax MOSHUU BOGAN3W IMHUN KOMMYHWKaLWi, noase-
OeHHOW K B3Y

Mpu oueHKe PUCKOB, CBA3AHHbIX C yAapaMu MOJSIHUM OKOJ1I0 IMHUN KOMMYHWKauuii, nogBeneHHon k BAY
(Tvn ypapa monHuu S4), onpeaensioT KOMNOHEHT pucka OTKa3a BHYTPEHHUX cucTemM no opmyne

Rz=N\Pz Pp-Pe-Lz. (29)

Ana atoil oueHkn ecnm (J1, - NL) < O, To gonycTtum, uto (/I, - NL) = 0.
MapameTpbl ANa pacyeTa KOMMOHEHTA pucka npuBeaeHbl B Tabnuue 4.

8 MonHumesawmTa oTAe/IbHbIX KOMNOHEHTOB B3Y

8.1 O6wWume NonoxeHus

8.1.1 YpoBeHb MOJIHNE3aWNTbI

Bce oTaenbHble KOMMNOHEHTbI B3Y [OMXKHbI 6bITh 3alULWEHLI B COOTBETCTBMMU C ypoBHEM YM3 |, 3a
NCKIOYEeHNEM C/lyYaeB, Korga oLeHKa pUCKOB COrnacHo pasfgesny 7 rnokasbliBaeT, YTO YPOBEHb 3aluTbl MeHee
YM3 | aBnsfeTca onTuMasibHbIM C 3KOHOMWYECKON TOYKU 3peHUs ANA pasnuyHbix B3Y n pasHbix MecT pas-
MeleHnss. MoxeT ObiTb LenecoobpasHbiM ancdepeHLnpoBaTb MeHbLWA 0OWMKMIA pUCK, Hanpumep sionacTtu
B3OY 3awuuieHbl no 60nee BbICOKOMY YPOBHIO YM3, a Apyrue 4act MOXHO OTPEMOHTUPOBATb UIN 3aMEeHUTb
C MeHbLINMU 3aTpaTtamu, — U BCE MOXHO 3alNTUTb C MEHbLLUNM YPOBHEM MOJTHUE3ALLUTHI.

Ob6ecneyeHne cpoka CNyxbbl ¢ onpegeneHHbIM ypoBHEM YM3 MoxeT noTpe6oBaTb NpoBeAeHNsT TEX00-
CNYyXVBaHWSA U NPOBEPOK, KOTopble 6yAyT 06yC/nOBAEHbl CUTyaumein Ha KOHKpeTHOW nnowagke. TpeboBaHus
K TexobcnyxumBaHuio 1 nposepkam CM3, BkloYasa cucTeMy 3aseMsieHus, A0/DKHbl OblTb ONMCaHbl B PYKOBOJ-
cTBax No akcniayartauum un TexobcnyxumsaHuto. Mpouenypbl akcnayaTauum n TexXo6CnyXxXuBaHWs onucaHbl B
pasnene 12.

8.1.2 30HbI MOIHME3aLWNTbI

B3Y pomxHa 6bITb nogpasfeneHa Ha usnveckme yvyacTtku, KoTopble rpybo onpefensioT ypoBeHb BO3-
[eNCcTBNSA MOMHUWM Ha OTAEesNbHble 3/IEMEHTbl B 3TON 30He. OnpegeneHne BO3AENCTBUA MOSHUU NyTeM Aene-
HMs B3Y Ha 30HbI MOMHME3awWWTbl NO3BOMAAET 06ecneuynTb CUCTEMATUYECKYI0 M AO0CTaTOYHYH 3awuTy BCex
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KOMMOHeHTOB BJY. 30HbI MO/HME3aW Tl ONpeaensaAnTca B 3aBUCUMOCTU OT BO3MOXHOCTU MPSAMOro nonaga-
HUA MOJTHUM W OT BEJINYUHBI TOKA MOJIHUM N COOTBETCTBYIOLWMUX MAarHUTHbIX U 3/1IeKTPUYECKUX MOosei, oxuaa-
€MblIX B 3TOl 30He (CM. npusioxeHue F). [lonosiHATENbHbIE YKa3aHUA MO Mcnosib3osBaHuio 3M3 npueefeHbl B
npunoxexHun F.

8.2 Jlonactu

8.2.1 O6wWMme NOMOXeHUA

Nonactn B3YY Hambonee noaBepXxeHbl BO3LENCTBMIO MOJIHMEBLIX pa3psanos. OHM nogBeprawTca MNos-
HOMY BO3[€lCTBUIO 3NEKTPUYECKUX NOJMeli, BbI3BaHHbIX Y4AapPOM MOJIHUM, TOKOB MOJIHWW, a TaKXe MarHUTHbIX
nosiei, BbiI3BaHHbIX TOKamu MOAHUU. O6BACHEHME npouecca yaapa MOSHUM M COOTBETCTBYHLWMIA npouecc
nepeHoca 31eKTPMYEeCcKoro Toka/paspsga npuMeBefeHbl B NpuaoxeHun B.

Nonactn B3Y noppeprakwTca BO3LENCTBUIO MOMHUW C pacnpefeneHHoin Cunoi u 4acToTol BAOMb WX
ONVIHBI, KOr4a 4YacToTa MPSIMbIX KacaHWil sBASeTCA HauBbIiCLWIEl Ha KOHLUEBOM 4acTu U yMeHbllaeTcs Mo Ha-
npaB/iEHUI0 K KOPHEBOM 4acTh. OnbIT HATYpPHbIX UCMALITAHUA W 3Kcnayatauuu, OOKYMeHTalbHO CBUAETesb-
CTBYWOLMA O pacnpepesieHUn To4yek kacaHus (4acTtoTe), npuBegeH B G.8. MN3rotoBMTENb AO/DKEH yKa3aTb B
[OKYMeHTauum noaBePXEHHOCTb BO3AENCTBUIO MOSHWUA (Y4acTKM BEPOSATHOTO KacaHuWs M COOTBETCTBYlOLME
YPOBHM MOJIHME3aLWNThI) B OTHOLWEHUM paccMaTpruBaeMblX ionacTeii. YkazaHus no onpeaesieHU0 MOJTHUEBOWA
06CTaHOBKM NpuBeAeHbl B NpUioxeHun F.

Obuiee onucaHe pasIMYHbIX acNekToB, OTHOCALWMXCA K MOJIHMe3awuTe sonacTteil, NpuBefeHo B nNpu-
noxexnunn G.

8.2.2 TpeboBaHus

MonHnesawmTa Ao/KHA 6biTb AOCTATOYHOW A5 BblAEPXUBAHUSA floNacTAMU yaapoB MOJIHAWM U NpoBe-
AeHNnAa ToKa MOJZIHUWU, BbiAB/IEHHOIO B pe3ysibTate OUEeHKM noaBepXeHHOCTU MOJIHUAM B COOTBETCTBUWN C pas-
aenom 7, 6e3 NOBPEXAEHUA KOHCTPYKLUKN, KOTOpblie Bbl NpUBENUN K 0OCNnabieHunto PYHKLMOHMPOBAHNSA NoNacTu.

N3rotoBUTENb JO/MKEH ONpPeAennTb M y4yecTb pacnpefefsieHne To4Yek y4apoB MOJSHWI B cleunanbHoi
KOHCTPYKLMWU NnonacTeil, NpeAnoyYTUTEeIbHO Ha OCHOBE XOPOLIO NMPOBEPEHHLIX AaHHbIX UCMNbITaHWA B HATYPHbIX
YCNOBUAX W AaHHbIX 3KCNayaTtaumm ANa aHasiorMyHbIX KOHCTPYKUWIA nonactein. Ecnn nonesble faHHble OTCYT-
CTBYIOT 4719 @aHA/IOTUYHbIX KOHCTPYKUMWIA /lonacTei, TO ONbIT nokasasn, YTO HapyXHas 4acTb sionactn (06blYHO
cocTaBnsawwas BHewHne 5— 10 M) 6onee nogBepxeHa BO34ENWCTBMIO MOJIHWIA, YEM OCTaBLUMECH y4yacTKku f10-
nacteii. MNpumepbl npuBegeHsl B G.8.

M3roToBuTENb AO/DKEH YKa3aTb, Kakoe pacnpefeneHne Toyek yagapa MOJHUN UCNO/Ib30BaHO MNpU OLEHKe
BO34E/ACTBUA MOJIHAIA Ha NonacTu, NyTeEM OLEHKU pucKa BAMAHUSA Ha Pa3/IMYHbIX PACMOMIOXKEHHbIX N0 pasmaxy
yyacTkax un obecneynTtb, 4TobObl 1ONACTM MOIMN BblAEPXMBaTb BEPOATHOE BO3AeEWCTBME TOKOB yaapa ANSA Bbl-
6paHHOro YPOBHSA MOJIHME3aWmnThl. Bo3geiicTBme J0OMKHO ObiTb 3a0KYMEHTUPOBAHO, HanpumMep nNyTeMm onpe-
JeneHns MOSHMEeBOIN 06CTaHOBKM BAOJIb 1ONacTy, NPMMeEpPbLl CM. B NpUoXeHun F.

MuHMManbHble acnekTbl, 06ecneynBawlLme Hagnexauee pyHKUMOHNPOBaHUE, BKIOYAKOT B Cce6s:

- onpejgesieHne NoABEPXEHHOCTM BO3AENCTBMI0O MOJTHUIA (haKkTUYEeCKOW nonactu, napameTpbl TOKa MOJ-
HAWM 1 YacToTa pas/IMyHbIX YAapoB, KacawlMxcsa nonactvu, NOATBEPXKAEHHbIE, Kak onucaHo B 8.2.3;

- NpaBuW/bHbIA NepexsaT yAapa MOJHUX B TOYKaxX BO3AYLIHOrO nepexsarta, AMCKPETHbIX WM pacnpege-
NEHHbIX, B 3aBUCUMOCTW OT NOLBEPXEHHOCTU /loNacTu;

- HUCXOA4AWMNIA NyTb ANSA TOKA MOJTHUK;

- KOOpAuHauuio 1M300AuMM NyTeM U30IMPOBaHUA, pasfeneHns unu coeguHeHuns CM3 u gonosiHUTeNb-
HbIX TOKOBEAYLLIMX YacTeil, ecnm OHU UMeKTCs, 419 MUHUMU3aLUn pucka GOKOBbIX Y4apOB 1 nepeHanpsxe-
HUS COeAMHUTENbHbIX MHTepdelicoB.

MoBpexAeHNs 31IEMEHTOB KOHCTPYKUUM sionacTei, MOBEPXHOCTHOTO cnos nonacteii unu CM3 3a cuer
nonagaHus MOSHUU He JOJ/DKHblI MPUBOAWNTL K MoTepe paboToCcnoco6GHOCTU slonacTein Ao cnegyrouiero 3anna-
HUPOBAHHOIO Mepuoja TEXHMYECKOro 06CNYXMNBaHMUSA M oOcMOTpa.

8.2.3 lNpoBepkKa

CnocobHOCTb CUCTEMbI MOJIHUENPUEMHUKOB W BEPTUKA/IbHOTO MOJIHMEOTBOAA K MepexBaTy MOJIHUA 1©
NpoBeLEeHUI0 TOKa MOSIHUN AOJ/DKHA ObiTb onpegeneHa [/ KOHKPETHOW nonactv u NoATBEpXAeHa O4HUM U3
cnepywLUMx MeTo40B:

a) NCNbITAHUAMW BbICOKUM HanpshkeHnem u 60NbWNM TOKOM B COOTBETCTBUU C 8.2.5;

b) AeMOHCTpayumnen cxoacTea Tuna nonactu (KOHCTPYKUMK) ¢ nonacTaMu, A7 KOTOPbIX Takasi MOJTHUe-
3awnTa NpoBepeHa C NOMOLLbK MCMbITaHWiA cornacHo 8.2.5.

[lBe nonactn onpefensTca Kak aHaslOTMYHble, ecn pasNuuns oTpuuatesbHO He BAMAKT Ha addek-
TUBHOCTb NnepexBaTa, CNOCOOGHOCTb NPOBOAMTL TOK M KOOPAMHALMNIO N30NALUN 3aLUUT, Kak 3TO onpejeneHo uc-
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NbITAHUAMU NN aHann3oM. MNpoBepka CXOACTBA KOHCTPYKLMW NIoNacTeil ¢ 1onacTaMu, UCNbITaAHHBIMU paHee,
onucaHa B NpUaoXeHun H;

c) MeToAamMn aHanuia, paHee NMPOBEPEHHbIMW NYTEM CPaBHEHUSA MOJIyYEHHbIX MO HUM pPe3ynbTaTtoB C
pe3ynbTaTaMy UCMbITaHU B COOTBETCTBUM C 8.2.5. B fOKYMEHTaALUMN MO aHa/ N3y WM UMUTaLnn AOHKHO ObiTb
noATBEPXAEHNEe NMPUMEHUMOCTN N eACTBUTENbHOCTN NCMNOMIb30BaHHbLIX METOA0B aHannsa. Yka3aHus no npo-
Bepke pe3y/bTaToB MCNO/b30BaHUA CTaHA4APTHbIX METOAOB aHanus3a AaHbl B NPUAOXeEHUN /.

MpounsBoanTesb ionNacTen B CONPOBOAUTENLHOM AOKYMEHTaLUM Ha nocTaBnsemMoe o6opyfoBaHne A0N-
XEH yKasaTb, Kakoil M3 Bbllleyka3aHHbIX METOAO0B UCNOMb30BaH, U NPUBECTU pe3y/ibTaTbl NPOBEPKU.

VicnbiTaHne no nepsomMy nepeyncrneHno 8.2.3 ABnseTcsa o6a3aTesibHbIM 4158 HOBbIX KOHCTPYKLUWIA 3aLn-
Tbl lONacTei, ec/iv TOMIbKO HE AEMOHCTPMPYETCA CXOACTBO C NPefLlecTBYOWNMYU KOHCTPYKLUAMMU.

Bce nposogswme yactu nonacTtu fO/MKHbI GbiTb NOABEPrHYTbl NPOBEPKe, YTOObI y6eanTbcsa B TOM, U4TO
ux B3ammogeictene ¢ CM3 BO Bpems nepexsata MOHUW M OTBOAA TOoKa NPOUCXOAUT 6€3 KOHCTPYKTMBHOTO
NOBPEXAEHNS, Bbi3biBAKOLLEro HapylweHne (GyHKULMOHNPOBAHUA sionacTu.

BbICOKOBOIbTHbIE UCMbLITAHUSA, UCMO/Ib3YEMble AN ONpefeneHns XapakTepucTuk CMCTeMbl MOJSTHUENPU-
€MHUWKOB (pa3MelLeHns, KOMNOHOBKMN U KOOpAMHAaLWUW U301ALMK), HE MOTYT OblTb MCMNOMb30BaHbl A1 onpe-
penenuna appekTUBHOCTN nepexBaTa, Kak 3TO BbISIBIEHO AN CNeuuasibHbIX YPOBHElW MOJHMe3awmnThl. Bbi-
COKOBOJIbTHbIE UCMNbITAHUSA ABNAKTCA CPeACTBOM NPOBEPKM XapakTepmMCTUK C UCMONb30BaHNEM MPOLLECCOB U
Tpe6oBaHuii npunoxeHus C. XapakTepuUCTUKM Kax4oro ypoBHA MosiHMe3awuTel YM3 nonactu yctaHaBnuBsa-
HOT C MOMOLbK KOHTPOJ/IbHbIX UCMbITAHUI 6OMBLUIMMU TOKaMU.

8.2.4 Pa3paboTka 3alunTbl

8.2.4.1 O6WMe NoNoXeHns

B cnegywuwmnx nogpasgenax onMcaHbl BOMPOCHI, BaXHble A1 KOHCTPYMPOBAHUA U peanu3auum yactu
CM3, OTHOCALWMXCA K onacTam.

8.2.4.2 Cnctema MOSTHNENPUEMHUKOB

MONMHMENPUEMHUKM pa3MellalnT Ha NMOBEPXHOCTAX JionacTu B MecTe, T4e MOTyT BO3HMKaTb BCTPEYHbIE
nuaepbl, YTO MOXeT ObiTb NPUUYMHOW NOpaxeHusa paspsgamy MOMHUM uav NpPo6os npu OTCYTCTBUU MOJTHME-
npuemMHuka. Cuctema MOJSTHUENPUEMHUKOB MOXET OblTb YaCTbi KOHCTPYKUMM nonacTtu (3nemeHTbl, gobas-
NIeHHbIE K lonacTu, Wan nx o6beauHeHNne).

OnbIT aKkcnayatauMy v aHanu3 NOABEPXEHHOCTU BO3AENCTBMIO MOJSIHWIA nokas3anu, 4To 6O0/bLIVHCTBO
yAapPOB MOJIHUIA NPOUCXOAUT Ha BHELWHUX YacTsax sionactein (fonNoNHUTeNbHYH MHopMayuto cm. B G.8), uTo
cnepyeTt yyuTbiBaTb NpU OpraHuM3auum MOJSIHMEe3aWwmnTbl nonacteii. Metogbl pa3paboTkM CUCTEMbI MOJIHME-
NPMeMHMNKOB (KaTAawascs cgepa, 3alWnTHbIA yron U T. n.), ykasaHHole B TOCTP 59789, He yunTbiBalOT BEPOSAT-
HOCTb MECT MOpPaXeHUn Ha nonacTax, N0O3TOMY He NMPUMEHATCA ANA nonactein BIY.

Cuctema MOSTHMENPUEMHUKOB A0/DKHA ObiTb paccumTaHa cOrlacHO pasfgeny 7 v NpoBepeHa corsacHo
8.2.3.

Cuctema MOSIHMENPUEMHUKOB A0/KHA ObITb Hagnexawum obpa3omMm 3aukcupoBaHa W BbINOJIHEHA U3
MaTepuasnoB, CNOCOGHbLIX BblAepXaTb Npegnosiaraemble BO3AeiicTBUA BeTpa, Bnaru, yactuy, nbiam n 1. n. Oco-
60e BHMMaHVe Heo6XoAMMO yAenAaTb MaTepuanam npu co3fgaHum MOPCKUX U NpubpexHbix BIY.

Bce BHYTpPEHHME YyacTu CUCTEMbl MOJSTHUENPUEMHUKOB, MOHTaX MOJSTHAENPUEMHUKOB U NPUCOeAUHEHNE
K MO/THMEOTBOAAaM AOJ/IKHbI OblTb CMPOEKTMPOBAHblI TaK, YTOObl MUHMMMW3NPOBATb PUCK BO3HWKHOBEHUS BHY-
TPEHHUX paspsafos, T. €. CTPUMEPOB U TNAEPOB, BO3HMKAKLWMX OT 3TUX YacTew.

Cuctema MOSTHMENPUEMHMKOB AOJIXHa ObiTb CNpoeKkTMpoBaHa Takum o6pasom, 4yTobbl 06CAyXMBa-
OWMKWiA nepcoHan MOr MPOMHCMNEKTMPOBAaTb, OTPEMOHTUPOBATbL WM 3aMEHUTb €€ 4YacTu, MOBPEeXAEHHble
WU U3HOLIEHHble BCNeACTBUE BO3AEWCTBMA MOMHUM WUAWM APYTruX (pakTOpoB OKpyXawLleil cpeabl COrnacHo
npoueaypam, ONMCaHHbIM B PYKOBOACTBAX NO aKcnayatauum v texobcnyxmpaHuio. MoaHMEeNnpMeMHUKNA npu
aKcnayatauun nogBepXeHbl 3p03uM B OCHOBaHWMW AYroBOro paspsiga MOJHUM. 3po3us 3aBUCUT OT 3apsaga,
BXO4ALLEro B OCHOBaHWe AyrosBoro paspsfa, matepuana NOBEPXHOCTU W reOMeTpUU CUCTEMbl MOSHUE-
npuemMHuKkoB. [nsa nonacTeli, KOTOpble MNPUHMMAIOT 60MbLIOE KOMMYECTBO YAAPOB MOJIHUM, MOXeT notpe-
60BaTbCA C TeYEeHNEM BPEMEHM 3aMeHa YCTPOWCTB BO3A4YLIHOrO nepexsaTa yaapoB MOsHUWU. CpOoK Cryx6bl
CUCTEMbI MOJTHUENPUEMHUKOB AO/IKEH OblTb ONTUMAsNIbHBIM U 6bITb 06ecrneyveH TuiatesibHbiM BbIGOPOM ee
MaTepuana u KOHCTPYKUMW U UX COOTHECEHWEM C nepuojamu o6CnyxusaHua n cepsuca. Npounssoautens
LO/MKEH onpeAenuTb npoueaypy KOppensunnm pacyeTHOro cpoka ciyx6bl ¢ napamMeTpaMu UCNbITaAHWURA, YTO-
6bl rapaHTUpoOBaTh, YTO NpeAsiaraemMble MHTEPBasbl 06CNYyXMBaHMA/3aMeHbl ABNAOTCA afekBaTHbIMU.
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8.2.4.3 Cncrtema MOJIHME3AWMNTLI N ee coegNHUTENIbHbIE 3/IEMEHTHI

Cuctema MO/SIHME3aWNTbl N €e COefNUHUTE IbHbIE KOMMOHEHTHLI BK/lOYaeT BCE NPOBOAALLME YacTu 10-
nacTu, KOTopble NPUHMMAIOT yyacTue B OTBOAE TOKa MOJIHUN OT CUCTEMbl MOJTHUENPUEMHUKOB 0 KOHLA KoMensa
nonacTu.

CoepgunHeHns ¢ CM3 fo0/KHbI ObiTb MPOYHLIMU U HAAEXHBIMW W rapaHTMpoBaTb, YTO BCA cucTema Mo-
XeT BblgepxaTb KOMOMHMPOBAHHOE (3/1EKTPMUYECKOEe, TEMN/IOBOE M 3M1IEKTPOANHAMMYECKOE) BO3AECTBME TOKA
MO/THUKN. TpebyeMmblii ypOBEHb KOHTAKTa Ha COeAUHUTENbHbIX 3iemeHTax CM3 poxeH 6biTb MOATBEPXKAEH C
NMOMOLLbIO COOTBETCTBYIOLWEro Npubopa, HanpuMmep YeTbipeXnpPoBOLHOIoO MUkpooMmmeTpa. CnocobHocTb CM3
BblAEPXMBaTb MexaHW4yeckne Harpyskum Ha nonactu fJo/hKHa ObiTb NpoBepeHa NyTem YCTaHOBKM Ha fionactu
CUCTEeMbI, KOTOpasa nogeepraetca ucnoitaHnam cornacHo FOCT P 54418.23, a cnoco6HOCTb CUCTEMbI BbiAep-
XnBaTb 3/IeKTpoANHAMUYECKNEe CUMbl JOJ/KHA NoATBepxXAathcA cornacHo 8.2.3. lMpepfenbl U MakcuMmasbHoe
OTK/IOHEHWE U3MEPEHHOIO COMNPOTUBJIEHUA AO/DKHbI ObiTb YCTAHOB/IEHbI 3apaHee U3roTOBUTESIEM.

MonepeyHoe cevyeHne BEPTUKASIbHOTO MOJSIHNEOTBOAA W NPOBOAALLMX YacTeil n1onactu, UCMNob3yeMblX
B KaYecTBe BepTMKasIbHbIX MOJIHNEOTBOAOB (NpefHamMepeHHbIX U eCTEeCTBEHHbIX), [O/MKHbI 06ecneynTb OTBOJ,
NPUXOAALLMUXCA HA HUX [0/1eil TOKA MOJIHAW B COOTBETCTBMM C BblOpaHHbIM ypoBHeM YM3. CooTBeTCTBUE Tpe-
60BaHVAM NoATBEPXAAT UCNbITaHMAMK Mo 8.2.3.

McnbiTaTtesnbHbIl TOK TPO30BOT0 MMMYy/ibCa MOXeT ObiTb MaclTabupoBaH COOTBETCTBEHHO ero 3Haue-
HWI0, NONYyYeHHOMY AN dparmeHTa nonacTtu (cMm. npunoxexve F).

McnbiTaHUs COoefMHUTENbHBLIX 3/1IEMEHTOB MNPOBOAAT MO nNpunoxeHuto C. 3Ha4YeHWsAs UCNbITATENLHOIO
TOKa [0/KHbl COOTBETCTBOBATb NEpPBOMY KOMMOHEHTY pa3psaga MOJSIHUM AN15 BblIGpaHHOro yposHs YM3. Ecnn
MCNOJIb30BaHbl HEXECTKNE COefuHeHns (Bpaljarolinecss KOHTaKTbl, NOALWNNHUKA WX UCKPOBbIE paspsafHUKN),
TO MCMbITAHWE MPOBOAAT ANNTENbHBIM TOKOM paspsaga MonHun. Ecnn cywecTByeT HECKOIbKO NyTel Ana npo-
XOXAEHNA TOKa MOJIHUM, TO BesmynHa 1 hopMa BOJIH UCMbITATE/IbHOrO TOKa A1 KaX4oro nytu MoryT ObiTb
BbIYWC/IEHbLI B COOTBETCTBUMN C pacnpepesieHnem Toka no nyTam.

Bce BHYTpeHHME 4YacTu BEPTUKANIbHOITO MOJSIHAEOTBOAA W 3/IEMEHTOB COeAWHEHUS AO0/KHbl OblTb CKOH-
CTPpyMpoBaHbl TakuM 06pa3om, 4To6bl BOCMPENATCTBOBATL PA3BUTUIO 3/IEKTPUYECKUX pa3paf0B OT 3/IEMEHTOB
CUCTEMbl MOJTHUENPUEMHUKOB U MUHUMMN3NPOBaTb PUCK BHYTPEHHUX pPas3psAfoB, NPpo6UBaloLIMX MOBEPXHOCTb
nonacTtu.

BepTuKanbHbIii MOTHAEOTBOL, W 3/1IEMEHTLI COeAMHEHUS, NOLBEPXEHHbIE 3NeKTPOAUHAMUYECKUM BO3-
JeNCTBMAM, Takne Kak coefjUHeHWe Mexay MOJIHMEOTBOAOM JiIonacTu U CTynuuei, UCMbITbIBAKOT N0 MPUIo-
XeHnto D ¢ ncnonb3oBaHMeM MCNbITATENIbHOW CXEMbl, peasnMcTu4yecku BOCNPOM3BOAALLEl WX pasmelieHne B
BaY.

HapyXHO MOHTUMpYeMble BepPTUKa/IbHble MO/IHNEOTBOAbI, MOABEPXEHHbIE NMPSAMOMY MOPAXEHUIO MOJIHUE,
OTHOCHAT K CUCTEME MOJIHUENPUEMHUKOB, M HA HUX pacnpocTpaHatlTca TpebosaHusa 8.2.4.2.

N3rotoBuTeNb [0/IKEH YCTAHOBUTL Npouefypy peryisipHoli NpoBepkyu yYacTeli CcUCTeMbl BepTUKasbHbIX
MOJIHNEOTBOAOB N €10 COeANHUTE/IbHbIX 3/1leMeHToB. CreflyeT yunTbiBaTb, YTO M3-3a BO3AENCTBUI OKpYyXato-
e cpefbl MOryT BO3HWKHYTb NMOBPEXAEHUS U YXyALIEHNe CBONCTB YacTell CUcCTeMbl BEPTUKAIbHBIX MOJTHUE-
OTBO/0B, U UX COEAMHUTE/IbHbIE 3/IEMEHTbI MOTYT NOBPeXAaTbCA N yXyAlWwaTb CBOU CBOICTBA, U B 3TOM C/lyyae
COOTBETCTBEHHO [O/KHbI KOPPEKTMPOBATHLCSA UX CPOK CNYXObl M UHTEPBasbl 06CYXUBaAHUS.

McnbiTaHusa gna npoBepku BePTUKabHbIX MOJIHUEOTBOLOB M COeAUHUTENbHBIX 3/TEMEHTOB OMNMUCaHbI B
npunoxexHun C.

lMpoBepKy BEPTMKAILHOrO MOJSIHMEOTBOAA U €r0 COeANHUTE IbHbIX 3/IEMEHTOB BbIMOJIHAT, Kak OnnucaHo
B 8.2.3.

8.2.4.4 NoNONIHUTENbHbIE NPOBOAALLME KOMMOHEHTHI

Ecnun B nonactu CywecTBYHOT AOMNOJ/IHUTENbHbIE MPOBOAAWME KOMMOHEHTbI (KOHCTPYKLWOHHbIE 3rie-
meHTbl, CFRP, 6anaHcupbl, TOPMO3Hble TPOCbl, 3/ieKTpuyeckue kabenu [aTtymkoB, HarpesaTenn, cBeToBas
curHanusaumsa u T. M.), UX pacnosioxXeHne AO/KHO ObiTb CKOOPAMHMPOBAHO C CUCTEMON MOJIHME3AWNUTbI MX
n3onaunein wnn pasgenutesibHbIMU PaccToAHUAMMU. Ecnmn 3To He MoxeT 6biTb 06ecneyeHo, UCMNO/b3YIT COOT-
BETCTBYIOLLEE ypaBHMBaHWE NOTeHUManoB (pasgenutensHole pacctosiHua — no FOCT P 59789).

KoopauHaunsa nsonsaumm v oueHka pacnpejesieHns Toka, NpefyCMOTPEHHbIe NPOEeKTOM, AO/IKHbI 6biTb
BbIMOJ/IHEHbI B NPOLLECCe UHXEHEPHOro aHannsa, YNCNEeHHOro MOAeIMPOBaHNSA NN NPU UCMbITaHUAX. Bo3Mox-
Hble MeToAbl MPOBEPKM NPaBWIbHOCTM BblOPaHHbLIX pelleHunit cMm. B [6], [7] M B aHanorMyHbIX cTtaHgapTax.
lMpoBepKy pe3ynbTaToB UHXEHEePHOro aHasn3a v YACAEHHOro MOAEIMPOBaHNA BbINOJIHAIOT C MOMOLLbLIO CpaB-
HUTENbHbLIX UCNbITAHNA. MNMpUMepbl TAKON NPOBEPKN NPUBEAEHbI B NPUTOXEHUN /.
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MpoBoasLmMe KOMNOHEHTbI AO/KHbl KOHCTPYMpPOBATbCA Tak, YTo6bl NPOBOAUTL Tpebyemyw Ao (4onn)
Toka MofHuMK. Tpebyemas npoBoAsias CnOCO6HOCTb pa3/iMyHbIX NyTel 0TBOAA TOKa AO0J/IXHA ObiITb NpoBepe-
Ha ncnbiTaHneM 60AbWwKUMK Tokamu no 8.2.5.3.

DnekTpuyeckoe u 3NeKTPOHHOe 060pyAOBaHME AO/MKHO 6bITh 3alMLLLEHO COOTBETCTBYHLWUMN 3KpaHa-
MM, 3alMUTOl OT NepeHanpsHkeHuii n CUCTeEMO ypaBHMBaHNSA NoTeHymnanos (cm. 8.5).

Cnepyet Takxe yyecTb BIMAHMUE 3/1EKTPOAMHAMUYECKUX CUI.

MpumeyaHunsa

1 Hanbornbluee HanpshkeHue mexgy NpoBOAALLMMM KOMMOHEHTamy 06bIYHO BO3HMKAET BO BpeMsi OTBOJA TOKOB
nocrneayoLmx KOMNOHEHTOB pa3psaaa, Torga kak Hambosnbluas yaenbHas aHeprua v 3apsas npoxoasaT no pas/iMyHbIM TOKO-
BbIM MYTAM BO BPEMS 06PATHOro paspsga NepBoro KOMMNOHEHTA.

2 Mpu pacyete pasgenutenbHoro pacctosHua no FOCT P 59789 n B MmeTogax ucnbitaHuii ¢ yuetoMm [7] npuHMmatoT
BO BHMMaHVe BbICOKOE HarnpshXeHve BO BpeMsi OTBOAA TOKa Nocriefytollero KOMnoHeHTa oTpuuaresibHoro paspsga.

8.2.4.5 Bo3geicTBre anekTpuyeckux nonein Ha nonactu U3 KOMMNO3UTHOrO MaTepuana

BcnenctBme BbICOKOrO pPacnofioXeHMs W HesalwuweHHOCTM nonactein BOY nonactn 6yayT yacTo noga-
BepratbCs BO3AENCTBMIO BbICOKMX 3/1IEKTPUUYECKNX MOJeli B TeEYeHMe CBOEro cpoka Cnyx6bl. Bbicokne cTtaTtu-
yeckne 1 nepexofHble 3NeKTpuyeckne nons cos3falTcs rpo3oBbIMU 06/1akamu, BO3AENCTBYSA 3/1IEKTPUYECKUM
TOKOM Ha KOHCTpyKuuio nonactu. Mpubnuxawwmecsa nuaepbl MOSHUM NOABEPraldT KOHCTPYKUUIO sionactu
BO34EeNCTBMIO 6Osiee BbICOKMX 3/1€eKTpMYecknx noneii. B oboux cnyvasx anekTpuyeckne nonas MoryT co Bpe-
MEHEM YXYALWNTb 31EKTPON30NALNOHHBbIE CBOMCTBA KOMNO3UTHbIX MaTtepuasoB. Moatomy CM3 A0/mMKHbI ObITh
pa3paboTaHbl MCXOAS U3 NPUHLUMNOB pa3paboTkn BbICOKOBO/IbTHON M30MALMN.

8.2.5 MeToabl UcnbiTaHWi

8.2.5.1 O6WwuMe NonoxeHus

MeToabl UCNbITAHUA NCNOML3YIOT ANA BCEN KOHCTPYKUWUWM /IONACTU UM ee YacTell, TakKnX Kak BepLUuHbI
nonactu WM MHOTOC/OWHble 06pasubl. McnbiTaHus gonyckaeTcs NPOBOAUTb B KAYECTBE WHXEHEPHbIX WC-
NbiTaHUn, NoAAePXMBAKLLMX NPOLECC NPOEKTUPOBAHUA U UTepauuu, U OHW ABNAITCA o0b6A3aTeNlbHbIMU ANA
OKOHYaTesIbHOW NPOBEPKM U NOATBEPXAEHUA COOTBETCTBUA KOHCTPYKLMMW onacTei.

8.2.5.2 NcnblTaHMs Npu BbICOKOM HanpsXeHuu

O hekTUBHOCTL NepexBara CUCTEM MOJIHUENPUEMHMKOB Ha flonacTu A0/KHA ObiTb OULEHEeHa ucnbiTa-
HMEeM Ha BO3HWKHOBeHMe nepBuyHoro singepa no C.2.2.

YnydweHne cnocob6HOCTW C/NOeB Nonactv NpensaTcTBOBaTb BO3HUKHOBEHWIO BHYTPEHHUX paspsioB u
npegoTepallaTb X pacnpocTpaHeHne No NOBEPXHOCTU /IONACTU MOXET 6bITb OCTUTHYTO yBENIMYEHUEM I/1EK-
TPUYeCcKon NPOGMBHON MPOYHOCTU MaTepuana W yCOBepLeHCTBOBAHMEM KOHCTPYKUUW BHYTPEHHWX vacTei
nonacTu ¢ Lenbio MUHUMU3NPOBATb HAMPSXXEHHOCTb NonsA. HanpshkeHne npo6os M30MPYyHOLWMUX KOMNO3UTHbIX
MaTepuasioB M C/I0EB MOKPbITUA fonyckaeTcs oueHmBaTtb ¢ ydeTtom FTOCT 1516.2, a Takke [8], [9] (nepemeH-
Hblii TOK), [10] (mMnynbcHoe HanpsixeHue) u [11] (nokpbiThe).

JnekTpuyeckas akTUBHOCTb Ha U30/IMPYIOLLMX MOBEPXHOCTAX (CTPUMEPDLI, NMEPEKPbITUSA N0 NOBEPXHOCTU
N T. N.) MOXET paspylaTtb UX n3-3a YaCTUYHbIX AYT U 3/IEKTPUYECKONM 3p03nn. BanaHue Bnarm MoxeT U3MEHUTb
n3onupylowme cBoOCTBa NMOBEPXHOCTW, cAenas ee 6osiee NpoBoAslleil, N TakuMm 06pa3oM MOBbICUTb PUCK
NPSAMOTO MOPaKeHWUA MOJIHMEeN. [yroCTOMKOCTb Pas3/IMyHbIX SonacTeil n NoKpbIBALWMNX MaTepuasioB MOXHO
oueHnTb 1 cpaBHUTb no FOCT 27474 c yyeTtom [12].

8.2.5.3 NcnbiTaHMA 60/1bWUM TOKOM

CucteMbl MOJIHUENPUEMHUKOB Mpexjie Bcero 6yayT noABepratbCs BO3AeliCTBUIO 3apsfa, nepeHocu-
MOro npu paspsage MOAHUW (MHTerpany Toka MOJIHAW N0 BPEMEHM), NMO3TOMY COEAMHUTENIbHbIE KOMMNOHEHTbI
M BCE YacTWU CUCTEMbl MOTHWEOTBOAOB A0/MKHbI 6bITb UCMbITaHbl 60nbWwWKMKU Tokamum no C.3 npunoxeHumsa C.

DneMeHTbl CoOeAMHEHNA N YacTu BEpTUKa/IbHOrO MOJIHAEOTBOAA AO/KHbI NPONTKU McNbiTaHWe Ha husu-
yeckoe noBpexpgeHune 6onblwnM TokOM B cooTBeTcTBUM ¢ C.3.

®opMbl Y amMNANTYAbl UCMbITATE/IbHbIX UMMNY/IbCOB AO/DKHbI BK/IOYATb MEPBbIi KOMMNOHEHT paspsga W,
npum Heo6XoAMMOCTHU, TaKke AJ/INTENbHbIA TOK B COOTBETCTBMM C Bbi6GpPaHHbIM ypoBHEM YM3. OnpefefieHHble
ANA NNacTUHbl amnaunTyay Toka U opMy MMNy/bCa MOXHO MacluTabupoBaTb A1 COOTBETCTBUA peanbHOMY
BO34ENCTBUIO C yYeTOM OCOBGEHHOCTEN MEeCTHOW rpO30BON AeATeNbHOCTU. VHCTPYKUUA NO UCNbITAHUAM Npu-
BeJeHa B npunoxexHun C.
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8.3 loHaona v gpyrmve anemMeHTbl KOHCTPYKUUMN

8.3.1 O6uwme NonoxeHus

MonHuesawmTa roHgosbl U APYrMxX KOMMNOHEHTOB KOHCTPYKLMM B3Y fonkHa 6biTb BbIMNO/IHEHA C UCMO/b-
30BaHMEM Kak MOXHO 60/blIMX MeTan/Invyeckux 3/1eEMEHTOB ANA MOJIHUenpuema, OCyL,ecTBAEeHUS 31eKTpu-
YeCKNX COefMHEHWI, aKpaHNPOBaHNA 1 0TBOAA TOKa MOJIHAW K CUCTEME 3a3eMieHns. [Jono/IHUTEIbHble KOM-
MOHEHTbl MOJIHME3aWNUTbI, Takne Kak MOSIHUENPUEMHUKN A8 3aWwuTbl METEO0POJSIOTMYEeCcKOro 060pyA0BaHNS
M CBETOBOW npepynpexpjalwlieii curHanmsaymm aAns aBmalun Ha roHAo0se, MOJSIHMEOTBOAbl W 3/IEKTPUYEcKne
CoeAVHNTENN AO0/DKHbI ObIThb BbIMOMHEHbI U pa3MelyeHbl B cootBetcTBum ¢ FOCT P 59789.

KoopguHauma M3onaumMm v oueHka pacnpefesieHus Toka, NpeayCMOTPEHHbIE NMPOEKTOM, AO/MKHbI ObiTb
BbINOJIHEHbI B MPOLECCE WHXEHEPHOro aHasn3a, YNC/IEHHOro MOLENMPOBaHWUSA WAW Npu UcnbiTaHuAX. Bce
yacTu 1 COeAMHEHNS, N0 KOTOPbIM NPOTEKaeT TOK MOJIHUUN, AO/IKHbI 6bITb CMOCOOHLIMU BblAEPXaTb TEM/J0BOE
N 3/ieKTpoOMexaHnyeckoe BO3felicTBUE, BO3HUKAlLee NpyM OTBOAE TOKOB MOJIHAM COOTBETCTBYHLLMX YPOB-
Heli. BO3MOXHble MeTofbl MPOBEPKU NPaBU/bLHOCTU BblGpaHHbLIX pelweHnid cMm. B [6], [7] unn B aHaNormuHbIX
cTaHgapTax. NpoBepKy pe3y/bTaToB UHXEHEPHOro aHann3a W YNC/IEHHOTO MOAENMPOBAHUSA BbIMOHAKT € NO-
MOLLbK CPaBHUTESbHbIX UCMbITAHWA. puMepbl Takoi NMPOBEPKN MPUBEAEHbI B NPUIOXEHUN /.

YacTu roHAonbl M gpyrme 371eMeHTbl KOHCTPYKUWU, UCNOMb3yeMble B KAYeCTBE €CTECTBEHHbIX BEpTU-
KasibHbIX MOJIHUEOTBOZOB, AO/HKHbI OTBeYaTb TPpeboBaHMSAM, NpeAbsABASEMbIM K €CTeCTBEHHbIM BepPTUKa/lb-
HbIM MosiHMeoTBogam cornacHo FOCT P 59789. MNMpoBepka ¢ NOMOWbI UCNbITaHU He TpebyeTcs AN ane-
MEHTOB KOHCTPYKLUUM C pasmepamu, 4eTKO cooTBeTcTBYyOWMMN TpebosaHuam MOCT P 59789.

OokymeHTauma no CM3 ans Bcex nogcuctem Ao/hkHa oTBeyvaTb TpeboBaHuam pasgena 11.

8.3.2 Crynuua

CTtynuua 6onbwnx BAY npepcTaBnsieT cob6oil Nony YyryHHyt chepy AmamMeTpoM B HECKO/IbKO METPOB.
Takum o6pasoM, cama TONWMHa MaTepuana obecneymBaeT YCTOWUYMBOCTb KOHCTPYKUMM CTYNuubl K BO3Ael-
CTBUIO MOJIHUW. B GOMbLIMHCTBE C/ly4YaeB 3/1IEKTPUYECKNE CUCTEMbI, MEXAHWYECKME CUCTEMbI YNpaB/ieHUs U
npuBoAbl pasMelleHbl B CTynuue, a kabenu BbiBEAEHbl HapyXy M3 CTynuubl K ionactam v roHgone. Crtynuua
BbINOMHAET (hyHKUUIO KneTkn ®apapes, obecneumBas 3awWuTy OT MarHUTHOTO BAUSHUSA OTBEPCTUIA B HanpaB-
NeHNN OT CTYNUUbl K NONAacTam, nepegHel 4yacTu yCTaHOBKM U TOHAOMbI (T. €. ee MOXHO paccMaTpuBaTtb Kak
3M3). B 60NbWNHCTBE C/lyvyaeB 3TW OTBEPCTUSA 3aKpbiTbl guUcCKamMu c haaHuamMy nonactv u dpiaHuemM rnias-
HOro Basna, KOTOpble MOXHO paccMaTpuBaTb Kak o4eHb 3(p(heKTUBHbIE MarHUTHble 3KpaHbl. Korga oTBepctus
3aKpbITbl MAarHUTHbIMW 3KpaHaMK, Kak ONMCaHO Bbile, AN BHYTPEHHEro NMOMELLEHNS CTynuubl He TpebyeTcs
onpefeneHHas monHuesawmta. MonHuesawmTa CTynuubl TOorga CBOAWUTCA K ypaBHWBAHWIO NOTEHUMANOoB U
3awnTe OT NEepexofHOro HanpsHKeHus, Korga MMerTCs CUCTEeMbl, PACNO/IOXEHHbIE CHApYXu CTynuubl, Takne
Kak NpMBOAHbIE CUCTEMbI /IONACTU, @ TakKKe 3/ieKTpuyeckme CUCTEMbl M CUCTEMa ynpasBieHus B CTynuue,
coefIuHEeHHble ¢ kabenamu, BbIXOAAWMMU HAPYXY M3 CTYNULbI.

8.3.3 Ob6TekaTesnb CTynuLbl

OO6bIYHO CcTynuua MMeeT CTEK/IOBOJSIOKOHHbIA KOXYX, Ha3blBaeMblii o06TekaTenem CTynuubl, KOTOPbIN
yCcTaHaB/MBAETCHA Ha CTynuue W BpawaeTcs BMecTe ¢ HUM. MeToa katdaweincsa cdepbl Bcerga byaert ykasbl-
BaTb HAa BO3MOXHOCTb paspsja MOSIHUM B NepenHuin KoHew, obTekatens, rae AO/HKHA ObiTb NpefycMoTpeHa
MOJIHMe3awnTa. B HEKOTOPbIX KOHCTPYKUMAX YCTAHOBOK 3/IEKTPUYECKME U MEXaHWYeckue cucTeMbl ynpaBse-
HUS 1 NPMBOJ, pa3MeLlleHbl BHE CTYNULbl U 3aKpbiTbl 06TekaTenemM. Takme cuctembl AO/MKHbI ObiTh 3alinLLEHbI
OT MOpPaXeHUs MOJIHWEW cucTeMaMy MOJIHMENnpueMHuKa. Ecnn TakoBble OTCYTCTBYIOT, CUCTEMbI pasmeljarT
nof o6TekaTesnem, Npy 3TOM NPUXOAUTCA MPU3HATbL PUCK NPOKoAa 06TekaTenss MOSHUENR U OTCYTCTBME KaKOW-
nméo MonHunesauwmnTbl. OgHaKko B 60bWNHCTBE C/lyYaeB NpocTas U NnpakTuyHas cuctema MosHuesawnTbl 06-
TekaTens MoXeT OblTb U3roTOBMEHA B BUAE MeTasl/IMYeCcKon KOHCTPYKUMKN, 3aKpenneHHon nepeg obTekaTtenem
Kak MOJTHMENPUEMHUK N COEAUHEHHOWN CO CTynuuei.

8.3.4 ToHpoNa

KOHCTPYKLMA rOHAOMbI fO/MKHA ObITh YAaCTbO MOJTHME3aLWMThI, 06ecrnevynBast, 4To6bl MOSTHMW, pa3BMBalo-
Lwuecs B HaNpaB/ieHWW FTOHAO0/1bl, NOPaXann ecTeCTBEHHbIE MeTas/Invyeckne 4acTu, CNoCO6GHbIe BblAEPXNBATb
yaap, WiM CUCTEMY MOJTHAENPUEMHMKA, NpeAHa3HauYeHHY AN 3toin uenu. FoHponsl ¢ GFRP-NOKpbITUEM WK
aHaslorM4YHble AOMKHbI ObiITb 06ecneyeHbl CUCTEMOW MOSTHMENPUEMHMKA U MOJTHAEOTBOLaMU, 06pasyoLwnumm
ceTky (kneTky ®apages) BOKpyr roHgonsl. Cuctema MOSHMENPUEMHUKOB U BbiCTynawwmne npoBOAHUKN B 3TOM
ceTke [AO/MKHbl OblTb CNOCO6GHbLI BbiAepXaTb pa3psg MOSHWU, COOTBETCTBYKLUIUA BblIOPAHHOMY YPOBHHO
MOJTHNE3ALLNTDI.

Cuctema MOTHUENPUEMHUKOB, BK/OYakLWass OTKPbITble NPOBOAHMKNA B 3TOW K/ETKe, AO0/HKHA BblAEPXN-
BaTb yAapbl MOJIHUWM, COOTBETCTBYHOLWME BbiIGpaHHOMY ypoBHIO YM3. [lpyrne npoBOAHWKM B kneTke Papages
[OJ/DKHbI 6bITb TAKOrOo pasmepa, 4YTobbl BblAepXaTb YacTb TOKOB MOJIHUM, KOTOpble 6yAyT Ha HUX BO3AENCTBO-
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BaTb. CucTema MOJIHUENPUEMHUKOB ANA 3aliMTbl NPUBOPOB U T. M., PACNONOXEHHbLIX C HAPYXHOW CTOPOHbI
roOHA4OMbI, AO/MKHA ObiThb pa3paboTaHa B cOOTBETCTBMY C 06wmmy npasunamun n3 FOCT P 59789, a BepTukans-
Hble MOSIHMEOTBOAbI AO/IKHbI ObITb NMOACOEANHEHBI K BblleYyKka3aHHOW KneTke.

MeTannunyeckas ceTka MoxeT 6bITb UCNOSIb30BaHA ANA TOHAOM C KOXYXOM M3 cTeknonnacTuka ana cos-
JaHus akpaHa OT BO34ENCTBUA BHELIHUX 3MEKTPUYECKMX U MArHUTHbIX MOMIENR, a TakkKe MarHUTHbIX nofei ot
TOKOB, NPOX0OASWMNX B ceTKe. B kayecTBe anbTepHaTUBbl BCE LeNn BHYTPW TOHAOJbI pacnonaratT B 3aKpbIThiX
MeTannmyeckmx kopobax, ka6enbHbIX N10TKax U T. N. CUCTeMa BblpaBHUBAHUSA NOTEHLMAIOB A0O/XHA BKAKYATb
OCHOBHble MeTajl/Inyeckne KOMMOHEHTbl BHYTPWU W CHapyXu roHAoNbl. B pesynbTare dpakTuyeckum cosgatoT
3P EKTUBHYIO 3KBUNOTEHLMNANBbHYIO NOBEPXHOCTb, K KOTOPOWN AO/MKHbI ObITb NOACOEANHEHBI BCE COELUHEHUS
3a3eM/1eHna 1 BblpaBHUBAHUSA NOTEHLMANOB.

XenatenbHo, 4TO6GblI TOK MOJIHUM OT paspsifia B /loNacTU NpoTeKas HanpsMyl MO YNOMSIHYTOl Bblle
ceTKke, MOJIHOCTbIO WCK/OYAsA MPOXOXAEHWE ToKa Yepes3 MOALWUMNHUKA MexaHu3Ma PeryiMpoBaHusi HaknoHa
nonacteli 1 nofwmMnHUk npueoga (cm. 8.2 u 8.4 no sawuTe nonacTein u NogWUNHUKOB). Ana O0TBOAA TOKOB
MOJIHWIA OT MOALMUNHUKOB OObIYHO MPUMEHSAIOT WETKA pasnnyHbix TunoB. OgHako ahpekTUBHOCTb TakMx OT-
JeNbHbIX WeTOK MOXET ObiTb HU3KOM, T. K. O4EHb TPYAHO CO34aTh LETOYHbIE U 3a3eM/ISAOWMNE CUCTEMBI C CO-
NPOTUBMIEHNEM, [OCTATOUYHO HU3KUM A/1S1 3HAUYUTENBHOIO CHUXEHWS ToKa, NPOXOASLLEr0 Yepe3 rnaBHbllii Ban u
NOALWMWMHUKA C HU3KMM CONPOTUBMEHUEM K OCHOBAHWIO TOHAO0/bI. JJONONHUTENbHYIO NH)OpMaUuto cm. B 8.4.4.

M punmedvyaHne — FOHAO}'Ia C TaKMM MarHMUTHbIM 3KpaHOM He crnocobHa 3alnTUTb OT BIMAHUA MarHUTHbIX nosnew
TOKOB MOJIHMM, NpOTeKaloWwnx BHYTPWU rOHAO/bI, HanpumMmep B IM1aBHOM Bavly.
8.3.5 bawHsa

Tpybuatas cTtanbHas MauTa, KOTOPYK B OOMbLIMHCTBE C/AyvyaeB MCNOMAb3yT ANA 60MblWKMX yCTaHo-
BOK, O6bIYHO COOTBETCTBYeT rabaputam, TpebyemblM [ANs BepTUKa/ibHbIX MOJIHMEOTBOAOB, YKa3aHHbIM B
FOCT P 59789, n MoxeT cuntatbCs OT/IMYHBLIM 3/IEKTPOMArHMTHbIM 3KpaHOM (kneTkoin dapapges), 3akpbiBa-
IOLWUM OT 3N1eKTPOMArHMTHOTO B/IMSIHWA, Kak rpaHuua pasgena, OT roHAOoMbl A0 YyPOBHA rpyHTa. [MoaTomy B
60NbLINHCTBE CNly4YaeB €CTb OCHOBaHMA paccMaTpvBaTb BHYTPEHHUA 06bEM MauTbl Kak 30HY MOJIHME3ALLUThI
3M3 1 wunm 3M3 2. inA Toro 4tobbl MayTa 06pa3oBbiBasa 3aMKHYTOE MPOCTPAHCTBO, HA BCEM MNyTW Mo doaH-
uam Mexzay CekuusaMu mMauTbl AO/MKEH ObiTb HaAEXHbIN 3NEeKTPUYECKUA KOHTaKT. MauyTa U BCE ee OCHOBHblE
MeTan/Indeckne 4acTu LO/DKHbI ObITb COEAMHEHbI C 3allMTHbIM 3a3eMaswwuMm nposogom PE n cuctemoi
ypaBH/BaHWA NOTEHUMAaNoB ANA Hauayylero Mcnosb3oBaHusa 3alnTbl, obecneymBaemoi kneTkoin dapages.
UTo KacaeTca CoeAMHEHUN MeTan/In4yecknx KOHCTPYKUMIA U CUCTEM BHYTPWU GallHW, TaknxX Kak NecTHULbI, Npo-
BOJa W Hanpasfswume, TO Heo6xoanMO pykoBogcTBoBaTbcs 9.3.5.

MpuBog € roHA0NO0N O6bLIYHO 3aKpblBAeTCA MeTa/INYecKMMu AUcTaMmy 1 3ac/lIOHKamu, KOTOopble Takxe
MOTYT CNYXWUTb B KAYeCTBE 3/1IEKTPOMArHMTHOIO 3alWMTHOrO 3KpaHa, 3akpbiBakliero 6awwHwo (cm. 8.4.2 c onu-
CaHueM MOJIHMe3alWunTbl NOALWMNMHUKOB NOBOPOTA).

MpuBog GawHn 1 cucTeMbl 3a3eMIEHUS OnucaHbl B pasgene 9. Ecnn 6awHa nmeeT KOHCTPYKUUIO B BUAe
kneTkn ®apages, To 19 cogepXumMoro 6alwHn He TpebyeTcsa onpefeneHHas MonHuesawmuTa. MonHuesawmTa
6awHm Torga 6yaeTt CcBOAMTLCS K ypaBHMBAHMIO MOTEHLMA/IOB M 3aliuTe OT MEPEXOLHOr0 HanpshXeHus uenei
3MEKTPUYECKUX CUCTEM U CUCTEM YynpaBaeHus, yxoaauwmx B gpyrne 3M3, Takue Kak roHgona v HapyxHas
yacTb 6allHu.

PeweTyaTble 6awHn 06bIYHO HE cunTalTCA 3D PEKTUBHONW KNeTkon dPapages, XOTA BHYTpW pelueTyaToi
ballHXW MarHMTHOE MNoJsie HEMHOIO ocna6eBaeT, a TOK MOJTHUN CHUWXaeTcA.

Llenecoo6pa3Ho cuntaTb BHYTPEHHIOK YacTb peweTtyaToli 6awHn yposHem 3M3 0B. BepTukansHoe oT-
BeJEHNE MOJIHUM AOJ/IKHO OCYLLECTBAATLCA 4Yepe3 KOHCTPYKLMOHHbIE 3/IEMEHThI pewletyaToii 6alHu, KoTo-
pble 4O/KHbI, B CBOK 0o4yepefb, COOTBETCTBOBATH pasmepam, He0OX0AUMbIM A1 BEepPTUKas/IbHbIX MOJSTHNEOT-
BogoB cornacHo FOCTP 59789, c yueTom nepepacnpegesieHns Toka nNo napannenbHbIM nyTaMm. 08 aKkpaHOB
kaberneil B pelwetyatbix MayTax MoXeT NOTpeboBaTbCA NPUCOESNHEHNE K MavTe Yepes onpefesieHHble NHTep-
Basbl 4715 TOro, 4yTo6bLl U3bexaTb Npobosa nlonauum kabensa; aTo AOMKHO ObiTb OLEHEHO COr/lacHO pacyetam
(cm. TOCT P M3K 62305-1— 2010, npunoxeHune D).

B xene3obeTOHHbIX MauyTax B KayecTBe MOJIHMEOTBOA4Aa MOXeT ObiTb WCMO/Ab30BaHa apmatypa: no
ABa— 4YeTblpe napannesibHblX BepTUKasbHbIX 3/1leMeHTa C AOoCTaTO4YHbIM nonepevyHblIM cevyeHuewm, coegun-
HEHHbIX TOPU30HTA/IbHO Ha BepLUUHEe, B OCHOBaHUM 1 yepes Kaxable 20 M Mexay Humn. CTanbHas apmatypa
obecneynBaeT 4OCTATOYHO 3hPEKTUBHOE 0cnabneHne MarHUTHOrO NOJi U YMEHbLUIEHWE TOKA MOJTHUN BHYTPU
6alHu, ecnn oHa byaeT coefuHeHa ykasaHHbIM Bbilwe obpa3om. B TOCT P 59789 pfaHbl ykasaHusa no uHTe-
rpPMpoBaHM0 cTanbHOW apmatypbl ¢ CM3.

[OokymeHTaums no CM3 go/mxHa cOOTBETCTBOBaTh TpeboBaHuam pasgena 11.
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8.3.6 MeToabl NPOBEPKU

MpoBepKy BbIMOMHAT C MOMOLLbIO UCMbITAHUNA, NPUBEAEHHbIX B NpuaoxeHun C.

CnepgyeT ncnonb3oBaTb COOTBETCTBYIOLWME MeTOA4bl aHannsa u ucnbiTaHnii. Jo/mxHbl 6bITb 0DOPMIEHbI
oTyeTbl 06 MCMONb3yeMblX aHanm3ax/metogax.

8.4 MexaHu4yeckuii npuBog 1 cMcTteMa yCTaHOBKW Ha BeTep

8.4.1 O6uWMe NOMOXEHUSA

B3Y 06bI4HO MMeeT NOAWMNHMKA ANa NOBOpOTa NnonacTteli, BpalleHns rnaBHoro Bana, paboTtbl peayk-
Topa, reHeparopa M cUcCTeMbl yrnpaB/ieHNUs NOBOPOTOM.

FfmapaBnnyeckne nUnu anekTpuyeckne nNpuBoAHbIE CUCTEMbI UCMOMb3YKTCA A1 ynpaBfieHna n yHk-
LMOHMPOBAHUA OCHOBHbIX 3/1EMEHTOB.

MogWnNHUKN 1 NPUBOLAHbIE CUCTEMbI MMEKT ABUXYLLMECH YaCcTW, coeguHAILIMe HanpAMY WU He Ha-
NpAMYyl0 nepemMblykamMmu pasfinyHble yactn BIY, kKoTopble MOryT cTaTb NPOBOAHUKAMM TOKA MOJTHUW.

Bce nogWwWuMnHUKM M NPUBOAHbIE CUCTEMbI, KOTOPble MOTYT HaxoAUTbCA Ha MyTU MPOXOXAEHUA TokKa
MOJTHUWN, [OMKHbI ObiTb 3aWMLEHbI NS CHMKEHUS YPOBHS TOKa, NPOXOASLLEr0 Yepes 3/1eEMEHT, A0 AONYyCTuU-
MOrO YpPOBHSA.

8.4.2 MogwunnHukn

Mocne nonagaHua MOMHMN B B3Y HEBO3MOXHO OCMOTPETb NOALWUMNHUKA U OLEHUTb WX COCTOSAHUE,
NO3TOMY CUCTEMbI ANS 3aWnUTbl NOAWMNMHUKOB AO/KHbI O6blITb MPOBEPEHbI M ONUCAaHbI B AOKYMEHTaL UK.

3auwmTa MOXeT ObiTb YaCTbK KOHCTPYKUMM CaMOro noAluMnHUKa UAM 3TO MOXET 6biTb BHELWHSASA CU-
cTema, YyCTaHOB/MIEHHas napanfiesibHO NoAWNNHKUKY Ansa obsoga Toka.

Ecnv nofgwunHukn OyHKUMOHUPYKT 6€3 3awunTbl, TO AO/KHO ObiTb A0KAa3aHO, YTO NOALWWUMHUK MOXET
paboTaTb B TeYeHME BCEro pacyeTHOro cpoka CNyXx6bl Mocne OXungaemoro KoanyecTsa NpoBedeHun Toka mMon-
HUX C COOTBETCTBYIOLMM YPOBHEM TOKa. ECnv nogwmnnHnk He cnocobeH yHKUMOHMPOBATbL B TeYEHME BCErO
pacyeTHOro cpoka cnyx6bl, Heo6xoanmo obecneunTb ero 3awmnTty (cm. 8.4.4).

Cnoco6HOCTbL NOALWNNHMKA BblAEPXMBATb TOK MO/THUM, KOTOPOMY OH noasepraeTcs, A0/IKHA ObiTb BEpU-
rumpoBaHa OAHUM WU HECKONbKMUW M3 Crefyrownx MeTonos:

a) ncnbiTaHnsa 60NbWKMM TOKOM corniacHo 8.2.5;

b) AeMOHCTpayna cxogcTea Tuna noAwunnHuka (KOHCTPYKLMSA) C TUNOM MOALWWUNHMKA, A8 KOTOPOro Ta-
Kas MoJiHMe3alwuTa npoBepeHa C NOMOLbI UCMAbITaHUI cornacHo 8.2.5;

C) Ucrnonb3oBaHWe aHanusa Wi UMMUTauuii, NPOBEPEHHbLIX NMYTEM CPaBHEHMWS MOJIYYEHHbIX MO HUM pe-
3yNbTATOB C pe3ysbTaramu UCnblTaHWil cornacHo 8.2.5. B gokymMeHTauun no aHanmsy wam MMnutaumsam gOoKHO
ObITb MOATBEPXAEHNE NPUMEHUMOCTN U AENCTBUTENBHOCTM NPUMEHEHHbIX MeTogoB/aHanmsa.

M3rotoBuTeNb AO/HKEH YEeTKO yKa3aTb B JOKYMeEHTauun, Kak COOTBETCTBOBATb MJ1aHy NPOBEPKU Ha OCHO-
BEe Tpex yKa3aHHbIX MeTOL4OB.

Ecnn gokymeHTauusi OCHOBaHa Ha WUCMbITaHMAX, TO NOALWMWNHMK C 3alWUTON uam 6e3 u cuctembl obxoga
ANA NOoAWMWMHYKA AO/KHbI ObiTb MCMNbITAHbl Ha YCTAaHOBKE, peasiInCTUYECKM BOCMPOU3BOASALLEN YC/IOBUSA 3KC-
nayataymy nogwunHMKa U cuctem 3awmntbl/ob6xoga, a MMEHHO MO Harpyske, cMaske, CKOPOCTM BpaleHus,
COOTBETCTBYHOLLMX NPOEKTY N BAUAIOLMX HA NOCMEACTBMA NMPOTEKAHUA TOKa MOJIHUU. YKasaHua Nno metogam
NPOBEPKN pa3/INYHbIX PeLleHnin gaHbl B Tabnuue 5.

Tabnu La 5— lNpoBepka NpaBubLHOCTA NPOEKTUPOBAHNA NOALUMMHUKOB U 3almTbl NOALUMNHUKOB

MeTopg, MosHuesaLmThbl MpoueHT npeanosiaraemMoro Toka MO/IHUM B TOUKE
MOALATHAKOB MOHTRKA MpoBepoyHoe MchbITaHue
3awmra oTcyTCTBYET 100 % B noOALUMNHUKE VcnbiTaHve NOALIMIMHUKOB 60/bLUMM
TOKOM
3alwmra nogwmnH1Ka Tok Aenutca Mexay NoAWWNHUKOM 1 ero 3auToi.  VcnbiTaHne NoAWUMHUKOB U CUCTEMBI
Heobxogymo onpefenvTs pasfeneHve Toka 3aWmThl 60/bLLIMM TOKOM
O6BofHan cuctema HesHaunTesnbHbIi WcnbiTaHne 60/bluMM TOKOM 06BO/-

HOW cucTembl

Korga ncnosb3yoTcsl UCKPOBbIE 3a30pbl, TO KOOPAUHALUNS U30MSLMU AOSHKHA ONpeaensaTbCcs B Xo4e Bbl-
COKOBOJIbTHbIX WCMbITAHWI WAN aHanu3a Asa rapaHTMpoBaHWs NPOTEKAHUSI TOKAa MOJIHUM Yepe3 MCKPOBble

paspagHukn. KoopanHauma u3onsumMm Ha OCHOBaHUU pasfenutesibHbiX PaccTosAHWI AO/MKHa COOTBETCTBOBATb
rOCT P 59789.
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ANna vcnbiTaHW TOKOM NPUMEHSIIOT 06LLY0 cXeMy ucnbiTaHuii u3 C.3.3. YkaszaHua B OTHOLIEHUN WUCMbI-
TaHuWii BpawawwWwmxcs U HENOABMXHbIX NMOALWUNHUKOB, BKIOYAA NPUMeEP UCNbITATENIbHOW CXEMbl, BK/IOYEHbI B
npunoxexHue J.

8.4.3 T'mppaB/IN4yecKne CUCTEMBbI

Ecnu rugpaBnnyeckue CUCTEMbl ABAAKTCA YacTbio MyTW TOKA MOJIHUW, HEOBXOAMMO 06ecneynTb, YTOObI
NPOHUKHOBEHWE TOKA MOJIHUM HEe MOBMWSINO Ha cucTemy. ONns rmpgpaB/NYecKUX CUCTEM HEOBXOA4MMO YUUTbI-
BaTb PUCK YTEUKM XUAKOCTM U3-3a NOBPEXAEHUA (PUTUHIOB U BOCM/IAMEHEHUS TMAPABINYECKOTO Macsna.

[na HanpaBneHusa Toka B 06xo4 NPUBOAHbLIX LUAMHAPOB A0ONYCKAETCS MCNOMb30BaTh 3alNTHbIE MEpPbI B
BUAE CKOMb3SALMX KOHTAKTOB WM COEANHUTENbHbIX NepeMblyek.

rmapaBnuyeckne natpybku, 4OCTYMNHbIE ANS TOKA MOSHUU, LO/MKHbI 6bITh 3aLLMLLEHBI OT MPOHUKHOBEHMS
Toka B naTpy6ku. Ecnm natpybkm MMerT MexXxaHM4YecKyl OGpOHI, OHa AO0J/IKHA ObiTb CBSA3aHa CO CTa/ibHbIMU
aneMeHTaMn 060pyAoBaHus Ha 060MX KOoHUax naTpybka. Heob6xoammo yb6eamnTbCs, YTO OPOHA MMeeT gocTta-
TOYHOE NonepeyvyHoe ceyvyeHue 4Ns OTBOAA YacTU TOKA MOJTHUMU,

AHanornyHble NOMOXEHWA [OMNYCKAeTCs NPUMEHSTb ANS CACTEM BOASAHOIO OX/1aXAeHus.

8.4.4 VIicKpoBble NMPOMEXYTKN N CKO/b34lMe KOHTaKTbl

[na oTBoga TOka OT MOALWMNHUKOB UM NPUBOLHBLIX CUCTEM ClefyeT pacCMOTpeTb WUCMNonb3oBaHWe WUc-
KPOBbIX MPOMEXYTKOB WM CKOMb3SWNX KOHTAKTOB. Takme 06BOAHbIE CUCTEMbI, BK/IOYAS UX COEAUHUTENbHbIE
NPOBOLHUKM, ANA [OCTUXEHNS 3P HEKTUBHOCTM LO/MKHbI UMETH MEHbLUEee MOJIHOE CONPOTMB/IEHWE, YEM Nps-
MOW ecTeCTBEHHbI/ NyTb TOKa Yepe3 KOHCTPYKLUIO.

VIcKpoBble MPOMEXYTKMA W CKOMb3SIWME KOHTaKTbl LO/KHbI 6bITb CNOCOGHbLI OTBOAUTL TOK MOJIHWAW, KOTO-
pblii MOXeT NOSABUTHLCS B MecTax UX pacnosioxeHus B BAY. AnA noATBEPXAEHUS COOTBETCTBMA Tpeb6OBaHUAM
NPoBOASAT UCNbITAHUS ANS1 BblGpaHHOro ypoBHsE YM3 cornacHo C.3.3.

VICKpOBble NPOMEXYTKN W CKOJIb3ALLME KOHTAKTbl AO/KHbI OblTb CMPOEKTUPOBAHbI Tak, YUTOObI COXPaHSATb
TpebyeMble XapakTEePUCTUKN HE3aBUCMMO OT YCNOBUIA OKpyXalLlen cpedbl, 4oXxaa, o6neaeHeHuns, 3arpssHe-
HWe COMblo, MbINbID U T. M.

VIcKpOBble NMPOMEXYTKU WU CKOMb3SILMe KOHTaKkTbl paccMaTpuBaloT Kak M3HalMBaeMble 4acTu U CPOK
MX aKcnayaTauum paccymTbiBalOT C y4eTOM HebnaronpusaTHOro BO34ENCTBUA 3arpsisHeHuid. IckpoBble npome-
XYTKN W CKONb3sLLME KOHTaKTbl PErysiipHO OCMaTpuBalOT M NPOBEPSIOT B COOTBETCTBMM C PYKOBOACTBOM MO
06CNYXXNUBAHUIO N PEMOHTY.

8.4.5 MNpoBepka

®YHKLUMOHANIbHOCTL BCEX CMCTEM 3aluTbl MOAWWNHUKOB M NpMBOAA AO0/HKHA ObiTb NOATBEPXAEHA pe-
3yfibTaTamMn UCMbITAHUA UMMYNbCHbIM TOKOM C (hOpMamun BOJIH W aMNANTyAamu, NpeacTaBAAWMMU OXnaa-
eMble napameTpbl MOJSIHUM B MeCTe YCTaHOBKU CUCTEMbl 3aluuTbl A8 Bbl6GpaHHOIO YpoBHA YM3, 1 LOKYMEH-
TasNbHO 3adhnKcupoBaHa.

CnepyeTt Ucnonb3oBaTb COOTBETCTBYOWMNIA UHXEHEPHbI aHanu3, YncrieHHoe MOAennpoBaHue WUanm uc-
nblTaHns. Heo6xoAUMbl OTYETbI NPOBEPOK MO aHanu3y/metogam.

PekomeHayeTcs NpoBOAUTL WUCMNbITAHUS MMNYAbCHBIM TOKOM Ha MOSIHOMAaclWTabHbIX 06bekTax, y KoTo-
PbIX BaXHble 3/1IEMEHTbI CUCTEMbI NMPeACTaB/ieHbl B MakeTe A/ UCNbITaHWIA.

McnblTaHnst  4O/KHbI  NPOAEMOHCTpUpoBaTb (OnpepesieHne  UCMbITATE/IbHbIX  UMMNY/bCOB CM. B
FOCT P M3K 62305-1 n npunoxeHun C), 4To cucTema 3awuTbl cnocobHa MNPOTMBOCTOSATH paspyLllakolinmm
BO34eliCTBMAM KaK MepBOro KOMMNOHeHTa (MMmnynabca) pas3psga, Tak U ANTEeNbHOro Toka (MPOAO/MKUTENbHbIN
TOK) A4/ Bbi6BpaHHOro ypoBHss YM3. K ogHOMY 1 TOMY Xe o6pa3sly Heo6XxoanmMo NPUMEHUTb ABa MCNblITaHus,
HO He 06A3aTesIbHOT0 B OAHOM W TOM Xe paspsiie. B goKymMeHTauum no ucnbiTaHUAM fO/KHA GbiTb onMcaHa
TOYHasA nocnefoBaTesibHOCTb UCMbITAHUNA.

Ecnu ckonb3silme KOHTaKTbl MCMNOMb3YIOTCA Kak YacTb CUCTEMbl, TO AO/IKHbI ObiTb NPOBEAEHbI Mexa-
HUYECKME WUCNbITAHUS A9 NOATBEPXAEHUS YCTOWYMBOCTW CUCTEMbI, MPU 3TOM cleayeT obpauiatb ocoboe
BH/MaHMWE Ha M3HOC KOHTaKTa K3-3a 3p0o3uM OT ToKa MOJSIHUM. W3HOC JO/KEH OblTb He3HAUYUTEeNbHbIM AN
6ecnpenATCTBEHHOr0 (PYHKLMOHMPOBAHUS MeXAy NPOBeAEHNSMU MIaHOBOTO TEXHUYECKOTO 06CNYXMNBaHUS.

VcnbiTaHUS MOXHO MPOBOAWUTL Ha MaclTaGHbIX MOAENAX, HO B pacyeTtax HeEO6X0AMMO yuuTbiBaTb Mac-
wTabHble KO3 (PMUMEHTbI 1 BO34ENCTBUS.

MeToabl UcnbiTaHWn BKkAOYEeHbl B C.3.3.

MpumevyaHne — Ecnm o4eBMOHO U3 KOHCTPYKLUMM WM NOKa3aHO aHaIM30M, YTO TOK MOJSIHAW MOJIHOCTBLIO 06-
XOOUT 3/IEMEHT (T. e. Yepe3 3/1IeMeHT NnepefaeTcsl He3HauUTe bHbIN TOK MOJIHUM), TO WCMbITaHWUA 6O0/bLUMM TOKOM He
TpebytoTcs.
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8.5 3}'IeKTpVI‘—IECKI/Ie HN3KOBOJ1IbTHbIE CUCTEMbI, 3/TEKTPOHHbLIE CUCTEMbI U X KOMIMOHEHTbI

8.5.1 O6uue NonoxeHus

OTOT MYHKT OMUCbIBAET 3alyUTy 3/IEKTPUUYECKMX CUCTEM U CUCTEM ynpaBneHus BIY oT Bo3geicteus
UMMY/IbCOB TOKa W NepeHanpsKeHuid, BbI3BaHHbIX:

- paspsigamy MOSHWIA, nopaxawwnx BIY,;

- ToKaMu nuaepa, passusatolieroca ot BIY;

- HEMPSAMBbIMU pa3psagamMmn MOSHWUA (T. €. BUSIHE Pa3psifoB MOJIHUM Yepe3 3/1IeKTPOMAarHUTHbIe UMNY/b-
Cbl 6€3 NPsAMOro BO34EeNCTBUA HA YCTAHOBKY).

Bce Tunbl paspsAgoB MOJHWIA Bbi3blBAKT 3/1EKTPOMArHUTHLIE UMMY/IbCHI.

MpumevyaHne — [lononHuTeNbHbIE TpebOBaHUA K anekTpoobopyaosanuto — no FOCT P M3OK 60204-1.

OnekTpuyeckne cucTemMbl U CUCTEMbI YNpaB/ieHUA MNOABEPXEeHbl NMOBPEXAEHUAM 3a CYET 3neKTpomar-
HUTHBIX MMNYNbCOB OT PO30BbIX Pa3pAnoB. MO3TOMY AOMXKHbI ObiTb NPEAYyCMOTPEHbl Mepbl WX 3auWuTbl OT
9NEeKTPOMAarHUTHbIX UMNY/NbCHbIX BO3AENCTBUA MOHMK (Mepbl 3awmTbel SPM). DddekTnBHas s3awmra anek-
TPpUYECKUX CUCTEM W CUCTEM ynpasBieHus B3Y oOT 31eKTPOMarHUTHbIX WMMNY/bCHbIX BO34ENCTBUIA MOSTHUU
npegycmatpuBaeT cuctemaTtmyeckuii noaxon k npegocrtasneHnio 3M3 cornacHo FOCT P M3K 62305-4. Mepbl
3awntel SPM ABnsAOTCA yacTblo KoHuenuun 3M3 Bceli B3Y, onvucaHHoi B npunoxexHun F.

M3rotoButens BIY pgonxeH paspaboTaTb Mepbl 3awuTel SPM ana Bceil 3N1eKTpUYecKoil CUCTEMbl Ha
ocHoBe TOCT P M3K 62305-4. 1N3-3a onpefeneHHOro orpaHnyeHuns no pasmepam, faxe B 60nbwinx B3Y, Tok
MOJIHUN pacnpocTpaHsAeTCsas BCEro B HECKOJIbKMX MeTpax OT YyBCTBUTE/IbHOIo o6opyaoBaHusA, 4To Tpebyert
NPUHATUA crneynanbHbiX Mep NPegoCTOPOXHOCTU, YTOObl ObiTb YBEPEHHLIMW B COBMECTUMOCTU C YC/TIOBUAMU
rP030BOI 06CTAHOBKM.

Mpumepsbl NpumMmeHeHus KoHuenuun 3M3 B B3Y npusefeHbl B npunoxeHun F. Mepbl 3awmtel SPM oc-
HOBaHbl Ha KoHuenuun 3M3: B3Y pasgeneHa Ha 30Hbl (T. €. 06beMbl NpOCTpaHCcTBa), KOTOPble MOryT COOT-
BETCTBOBAaTb YacTaAM BJIY, TakMMm Kak BHYTPEHHAS YaCTb KPYMHbIX 3/IEMEHTOB KOHCTPYKLUK: CTynuua, roHgona,
6awHsa, n 6onee MenkMe aneMeHThl, Takme Kak wkadbl. PasgeneHne KOHCTPYKLUM Ha 30HbI MOXET 6biTb Npu-
MEHEHO ANA yao6CcTBa CUCTEMHOIO onpefesieHNa CTEMEHN TSAXECTU 3NEKTPOMArHUTHbIX UMMY/IbCOB MOJIHAN
ANA KaxAoN 30Hbl. Heob6xoanmo 3a[40KYMEHTUMPOBaTb, YTO CTENEHb THXECTU 3/1IeKTPOMArHUTHbBIX UMMY/1bCOB
MOJTHUM B 3TUX 30HaX COrnacyeTcs C ypOBHEM YCTOWUYMBOCTU BHYTPEHHMX, 3aK/TOYEHHbIX B HUX CUCTEM.

YCTOUYMBbLIA OTKa3 3/1€KTPUUYECKNX CUCTEM M CUCTEM YMNpaBieHUA W3-3a 3/IEKTPOMArHUTHbIX UMMNY/bCOB
MOJIHUN MOXET ObITb BbI3BaH:

- HaberawWNUMN N MHOAYLWPOBAHHLIMN BOSIHAMWU NepeHanpsXXeHuin, nepegaHHbIMM K 060pyAOBaHMI0 Yye-
pe3 noAktYeHHbIe NPOBOAHUKN;

- BO34EACTBUAMMN U3NYUYEHUSA 3NEeKTPOMArHWTHbLIX NoJsieii HENOCPeACTBEHHO Ha caMo o6opyfoBaHue.

[na onucaHua cTeneHu TAXeCTU BO3AENCTBUI 31E€KTPOMArHUTHbIX MMMNY/bCOB MOSHWM (BXOAALLMX W
HaBeAeHHbIX) B OTAeNbHbIX 3M3 yCcTaHOBKM napameTpbl BO3AelCTBYHOLLEN0 3/IEKTPOMArHUTHOINO UMNysbca
MOJ/THAWN OONXHbI 6bITb OLEeHeHbl aHanmsoMm unu no FTOCT P M3K 62305-4 n TOCT P 59789.

MpumevyaHne — MOXHO NPUHATL, YTO Mepbl, 3EKTUBHbIE /1 3aLMThI OT BO3LENCTBUS 3/1EKTPOMArHUTHBIX
VMMY/IbCOB MOJIHUW, 06ECNEUMBAIOT TaKKe A(PEKTNBHYIO 3aLUMUTY OT BO3AEWCTBUIA HENPSAMbIX Pa3psifAoB MOJTHUAN.

OcHoBHble mepbl 3awnTbl SPM cornacHo TOCT P M3K 62305-4 skntovatoT:

- coegnHeHne — cMm. 8.5.2;

- MarHUTHOE W 3/1eKTPUYECKOE 3KpaHMpOBaHWE MyTel NPOXoXAeHus kabeneli n NpoBOAHUKOB (pa3me-
ueHne cuctembl) — cm. 8.5.5;

- CUCTeMy 3aWuTbl OT UMMY/IbCHbIX NepeHanpsxeHuii — cm. 8.5.5;

- 3a3eMnieHne — cm. pasgen 9.

Ha pucyHke 4 npuBefeHbl NpuMepbl BO3MOXHbIX Mep 3awutbl SPM (Mep 3awmnTbl OT 3/1€KTPOMarHuT-
Horo umnynbca monHun) B cootBetcTBum ¢ FOCT P M3K 62305-4— 2016, pUCYHOK 2. YTOUYHEHHbIe Tpebo-
BaHusa cMm. B FTOCT P 50571.5.53.
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a — MNpUMeHeHne MPOCTPAHCTBEHHBLIX 9KPAHOB U CMCTEMbI COrMacoBaHHLIX Y3WIM B KauecTBe Mepbl 3awmTbl SPM. O6opyaoBaHue
HAIEXHO 3aLLMLLEHO OT UMY ILCHBIX MEPEHaNPSKEHUIA (U2 « UQM /2«  /0) N HABEAEHHBLIX MarHUTHbIX noseli (H2«  Ho)

b — MpVMEHEHNE MPOCTPAHCTBEHHLIX 3KpaHOB M Y3UIM Ha Bxoge B 30Hy 3M3 1 B kayecTBe Mepbl 3awmtbl SPM. O6opynosaHue
3aLLMLLEHO OT NepeHanpshkeHuid, nepeaaBaemMblX NPoBoAHbIM nyTeM (L, < uo 1 /1< /0) 1 OT HaBeAEHHbIX MarHUTHbIX Monel {Hn < HO)
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C — MpVYIMEHEHVE 3KPaHMPOBaHUS BHyTPeHHeW nnHin 1 Y3UIM Ha Bxoge B 30HY 3M3 1 B kayecTBe Mepb! 3awpmtbl SPM. ObopyaosaHve
3alUMLLIEHO OT NepeHanpshkeHul, nepegasaembIX NPOBOAHBIM MyTeM (U2 < UQK /2 < /0) 1 OT HaBeAEHHbIX MarHUTHbIX MOsei (H2 < Ho)

d — NPYMEHEHNE TOSIbKO CUCTEMBI COTTacoBaHHbIX Y3 B kavecTse Mepbl 3aLmTsl SPM. O60pyoBaHME 3aLUMLLEHO OT NEPEHANPSHKEHN,
nepefaBaeMbIX MPOBOAHLIM MyTEM (U2 « U0 U /2« [0), HO He 3aLMLLIEHO OT HaBeAEHHbIX MarHUTHbIX noneli (HO)

— 3KpaHMPOBaHHasA rPaHNLA, —  B— HE3KPAHMPOBaHHas rpaHuLA

MpumeyaHne — Y3UI MoryT GbiTb PACcNONOXEHbI B CAEAYIOLMX TOUKaX;
- Ha rpaHuye 3M3 1 (Hanpumep, Ha BBOAHO-pacnpegenutensHom wute MB);
- Ha rpaHuue 3M3 2 (Hanpumep, Ha pacnpegenuTesibHOM wWwuTe SB);

- Ha unn B6nM3N obopyaoBaHus (HanpuUMep, Ha LUTENCcesbHON poseTke SA).

PucyHok 4 — Mpumepbl BO3MOXHbIX Mep 3awmnTel SPM

JononHntenbHble MeToAbl BK/IOYAKT B CEO6A W30MAUNI0, CXEMHbIE peLueHUss, CUMMETPUYHbIE CXEeMbl,
npoAo/ibHOe MOJ/IHOe CONPOTUBJIEHME WU T. M.

B gokymeHTauum (cm. pasgen 11) gonxHa 6biTb NpeacTabsieHa, Kak MUHUMYM, cregylowas nHgopma-
uMsa o Mepax 3awmntbl SPM:

- onpegenenne 3M3 cornacHo NOCT P M3K 62305-T,

- yepTtexun BIY c ykazaHvem 3M3 1 ux rpaHuy, npuHUMUNMaTbHble 3/IEKTPUYECKME CXEMbl C yKasaHuem
Y3WN, 3awunTHble akpaHbl kabenei 1 TOUYKM COeAUHEHWNA 3KPaHOB Kabenei.
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BasoBble Npumepbl NpeacTaBieHnss NoA06HON UHoOpMaLUN B OKYMEHTaLUN NpUBeAEHbI HA PUCYHKax
F 6unF7.

B cnyyae oTCyTCTBUSA YACTUUYHbIX TOKOB MOHUN BHYTpYM 3M3 3awuTta OT nepeHanpsxeHus Heobxogmma
nuuwb ana kabenei, NPoXo4AaWmnX U3 04HON 30HbI B 30HY C 60M1€e YyBCTBUTE/IbHLIMU 3n1ieMeHTamu (T. e. oT 3M3 ¢
6onee HU3KMM HOMepoM B 3M3 ¢ 60/1ee BbICOKMM HOMEPOM), MOCKO/IbKY BHYTPEHHME COeaMHEHMNSA B npejenax
30HbI MOTYT He UMeTb 3alwnTbl. Takoin nogxon 6onee nogpo6Ho onucadH B FTOCTP M3K 62305-4 1 paccmoTpeH
B npunoxeHun F. Cnyyail npoTekaHUs 4acTUYHbIX TOKOB MOJSIHAM BHYTpM 3M3 paccmoTpeH B npunoxeHun F.

Ha pucyHke 5 nokasaHbl gBe 30Hbl 3aWuTbl OT MOJIHUKM 3M3 1, cOeAUHEHHbIe 3/1IeKTPUYECKUMN WU
KabenbHbIMU AMHUAMU. OCO60ro BHMMaHua TpebyeT cnydaii, korga o6e 30Hbl 3M3 1 npeacTaBnsAT coboii OT-
AeNbHble COOPYXEHUSA C pa3fesibHbIMM CUCTEMAMUK 3a3eMJIEHNIA, PacNO/TIOXEHHbIMU Ha PacCTOAHUM [ECATKOB
NN COTEH METPOB APYr OT Apyra. B atom cnyyae 60nblwias 4yacTb TOKA MOSIHUM MOXET npoTekatb Mo Hesa-
WML EHHBIM KOMMYTaUWOHHBIM JINHUAM.

Ha pucyHke 6 nokasaHo, 4To npo6siema B3aMMHOI0 COeiMHEHUS ABYX 30H 3aluUTbl OT MONHUKM 3M3 1 Mo-
XeT ObITb pelleHa nNpy NOMOLLM NCNOMb30BaHNA 3KPaHUPOBAHHbLIX Kabenel nnu aKpaHMpPOBaHHbIX KabenbHbIX
KOpO6GOB MpW YC/IOBUM, YTO 3KpaHbl CMOrYyT NPOBOANTb YACTUYHbIM TOK MOAHUU. Y3UI MoryT He ycTaHaBiu-
BaTbCA, €C/NN najieHne HanpsH>KeHUs Ha aKkpaHe He 0YeHb BesIUKO.

3M3 0

Y3nn h Y3Uri

PucyHok 5 — CoepgmHeHne aByx 3oH 3M3 1 ¢ ucnosnb3oBaHvem Y3UI

PucyHok 6 — CoepfmHeHve AByx 30H 3M3 1 ¢ MCNONb30BaHNEM 3KPaHMPOBaHHbIX Kabenei
WM 3KPaHNPOBAaHHbIX KabenbHbIX KOpoboB

8.5.2 YpaBHMBaHMe noTeHUMasioB BHYTpn BIY

YpaBHuBaHue noTeHumanos BHyTpu B3IY cornacHo TOCT P M3K 62305-4 (cm. Takke [13]) pomkHO
rapaHTMpoBaTb, UTO MOTEHLUMaNbHO OMacHOe UCKPEeHWEe U Ayra He BO3HUKHYT MeXAy NpPOoBOASIWMMK YacTAaAMU
BOY 3a cueT asiekTpuyecknx paspsgoB. Cuctema ypaBHMBaAHMS NOTEHUMAsNoB o6ecneuynBaeT 3awWuTy OT Ha-
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NPsHKeHNS MPUKOCHOBEHWS W LIAroBOro HanpshkKeHust BO BpeMs paspsfa mMosHuu. CucTtema ypaBHMBaHUS No-
TEeHUManoB UrpaeT BaXKHYH PO/ib B CHMKEHUN BEPOATHOCTU NOBPEXAEHUA 3NEKTPUYECKMX CUCTEM U CUCTEM
ynpaBneHus. FanbBaHn4yeckme CBA3M C MasibiM CONPOTUB/IEHMEM NpefoTBpallalT ONacHyl pasHOCTb 3/ek-
TPUYECKUX NOTEHUMAN0B Mexay obopyaoBaHMeEM BHYyTpu BIY.

[nsa poctwxeHnsa Haubonblwero apdekra cncrtema ypaBHMBaHWA NOTEHLMANOB AO/KHA MakCUMasib-
HO MCNO/b30BaTb 60/blINE MeTan/anyeckne KOHCTPyKuum BIY (T. e. rmaBHbIM 06pa3oM 6GalluHl, OCHOBaHue
rOHA4O0/bI, pamy roHA4O0MAbl U CTynuuy). Takme COeAUHUTENbHbIE LUHbI MOTYT AOMNO/IHUTENILHO CHMXAaTb YPOBHMU
MarHMTHOro nons, obpasytlimecs BcneacTesme MonHun. CoefMHEHUss ypaBHUBAHUA MOTEHLMAN0B, Takne Kak
Te, KoTopble n3obpaxeHbl Ha pucyHkax F.3 n F.4, cnoco6CTBYOT paBHOMEPHOMY pacnpefenieHnio Toka BO
BHELWHNX MEeTaN/IMYeCKNX KOHCTPYKUMsaX BOY n Takum 06pa3oM yMeHblakT BAUAHUE 31E€KTPOMAarHUTHOIO
nonsi BHYTPU KOHCTPYKUUM (Hanpumep, BHYTPW TOHAO/bI UK 6allHwn).

KpynHble meTaninyeckme KOHCTPyKUuMyn obecneynBaldT MakCumMmanibHOe 3/1eKTPOMarHnTHoe aKkpaHupoBsa-
HWEe NpW 3NEKTPUYECKOM coeanHeHnn. Boicokasd 3 hekTUBHOCTb 3/IEKTPOMArHUTHOIO 3KpaHMpPOBaHUA [OCTU-
raeTcs, Korga HenpepbiBHOE COeANHEHNE 3/1IEMEHTOB MeTa/l/IMYeCcknX KOHCTPYKLMA BbIMOSIHEHO C AOCTATOUYHO
ManbiMU MHTEepBanamu.

Hanpumep, ecnu coegMHeHUs pasmeLwalnTcs Mexay MeTanimyeckuMmu nnatopmamMmn U CTEHKON MauyTbl
B HECKO/IbKMX MecTax, paccpefoTOUYeHHbIX BOKPYr rpaHuubl «naaTtd@opMbl — MadTa», 3T0 obecneunt addek-
TUBHOE 3/1IEKTPOMArHNTHOE 3KpaHMpOBaHWe BHYTPU MauThbl.

BONbWWHCTBO NOBpEXAEHU CUCTEM ynpaBieHus BIY MOXHO npefoTBpaTvMTb NpM MOMOLWM ypaBHWU-
BaHWs MOTEHLMaNoB W aKpaHupoBaHus. bonee nogpo6HO coegMHEHUA CUCTEMbl ypaBHWBAHWUA MOTEHLMAN0B
B3Y paccmoTpeHbl B npunoxeHun K.

8.5.3 3awmTa OT 3/1IeEKTPOMAarHUTHbIX MMNY/bCOB pPa3psaaoB MOJSIHUM U YPOBHU YCTOWMUYMBOCTU

8.5.3.1 O6wue nosoxeHus

OueHKy HeobXxoANMMOCTM AONOMHUTENIbHON 3alinMTbl 060pyA0BaHUA B YCNOBUAX OTAENbHbIX 3M3 npoBo-
OAT Mo NpeAenbHbIM 3HAYEHUAM BbiAEpPXMBAEMbIX 060pyf0BaHUEM MepeHanpsXeHuii n TokoB. MpeaenbHble
3HA4YeHNs BblgepPXMBAEMbIX 000PYyAOBAHNEM MEpPEHANPSXEHUA 1 TOKOB (YPOBHU YCTOWYMBOCTU) yCTaHaBAM-
BalOT C MOMOLLLbI0O UCMbITAHWI MO 3/IEKTPOMArHUTHOW coBmecTumocTu (cm. [14]).

HecmoTps Ha ycTaHOB/MEHHbIE B JAHHOM C/lyyae TpeboBaHUA MUHMMA/bHOWN yCcTOYMBOCTM, 060pyOBa-
HWe Bcerga AO0/HKHO MMeTb YPOBEHb YCTOWYMBOCTM, COOTBETCTBYIOLMIA YPOBHIO ONACHOCTU YCNOBUIA OKpYXato-
el cpefbl B Mecte ero ycTaHOBKMU.

Ecnu ucnbiTaHne He NPONAEHO, TO AO/DKEH ObiTb BbIMOMIHEH UHAMBUAYaA/bHbIA aHanu3 ypoBHSA MOMEXO-
ycToinumeBocTn. Ecnn TexHuyeckne TpeboOBaHMA W3rOTOBUTENA NpefyCcMaTpuBalT BHELLHIOW 3aluTy Wan
Mepbl, YeTKO yKa3aHHble B PyKOBOJACTBE MO 3KchayaTauun, To crefyet UCNonb3oBaTb TpeboBaHMA K ucnbiTa-
HUAM C BHELWHVM 3alUTHbIM YCTPONCTBOM W/ JIOKA/IbHbIE MEPbI.

8.5.3.2 YCTOliYNBOCTb MOPTOB 3/1IEKTPONMTAHUSA

YPOBHM MMMYAbCHON NPOYHOCTM 060pyAOBaHUsS CMA0BbLIX NopToB onpegeneHbl B FTOCT30804.6.2 n npo-
BepsATca ucnbiTaHuamu cornacHo FOCT IEC 61000-4-5. MuHumanbHble TpeboBaHNSA K YCTOWUYMBOCTU K UM-
NyNbCHbIM Harpyskam cnegyotuiue.

MopTbl NnepemeHHOro Toka (230 B/400 B):

-+ 2 kB pasza — 3emns;

-+ 1 kB haza — (pasa;

- cnefyeT BbINOMHATbH AONOSIHUTENbHbIE TPEOGOBaHNA K YPOBHK NPOYHOCTU/YCTOWYMBOCTU MU30NALUN B
cooTtBeTcTBUM ¢ FTOCT P M3K 60664.1.

MopTbl nocTosaHHOro Toka (50 B):

-+ 1,0 KB nuHMK Ha 3emnio;

-+ 0,5 kB mexaydasHoe;

- cnepyeT BbINOMHATbL AONOSIHUTENbHbIE TPE6OBaHUA K YPOBHI NPOYHOCTU/YCTOWYMBOCTU U30NALUN B
cooTtBeTcTBUM ¢ FTOCT P M3K 60664.1.

8.5.3.3 YCT0li4MBOCTb CUTHAMbHbIX NOPTOB 060pPYyA0BaHUA

YPOBHW MMNY/IbCHOW MPOYHOCTM 06OPYAOBAHUA AN CUTHA/IbHbIX NOPTOB ONpeAensatT c yyetom [15] n
[16] ona TenekommyHuKaumoHHbix noptoB u FTOCT 30804.6.2, TOCT IEC 61000-4-5 gns curHanbHbIX NOPTOB
B LesioM, A7 060pyLOBaHUs, yCTAHOB/IEHHOTO B NOMELLEHUAX 3aka3yuka U 3gaHMM KOMMyTaTopa COOTBeT-
CTBEHHO. TpeboBaHUA N0 MUHMMAaNbHON UMMNYNbLCHOMW NPOYHOCTU AN1A 060pPyAOBaHMS B NOMELLEHUSAX 3aKas-
yuka cnegyroune.
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TenekoMMYHUKaLNOHHbIE MOPTbI:

- MOPT, COEAUNHEHHbI C BHELWHeN NNUHMERn (NMnHUER, naywen us 3gaHus), NCNbITbIBAKOT UCMbITATENbHbLIM
HanpshxeHnem 1,5 kB B o6wem pexume (MOPT OTHOCUTENIBHO 3eMIN) U UCNbITaTebHbIM HanpshkeHnem 1,5 kB
MeXAy CUTHa/IbHbIMW NPOBOAHMKaMMN B AndhepeHynasibHOM pexume;

- MOPT, COEAUNHEHHbIA C HE3KPAHWPOBAHHOW BHYTPEHHEN nuHWel (NUHMERN, NOSIHOCTbK OocTatkuwencs
BHYTpMW 34aHuUsA, HET NPAMOro NoACOeANHEHNS K BHELWHEN NMHUKN), UCMbITbIBAIOT UCMbITATENbHLIM HaMPSXeHn-
eMm 1 kB B obuweM pexume.

MpoBefeHne MCNbITAHWA CUTHANIbHbIX MOPTOB B LLE/IOM He 3aBWCUT OT AJIMHbI  3KPaHWpPOBaHHbIX/
HEe3KpaHUpPOBaHHbLIX y4aCTKOB kabensd. VicnbiTaHnsa NpoBOAAT UCMbITaTeNbHbIM HanpsxeHuem 0,5 kB B 06wem
pexvme, NopT UCMbITbIBAIT Kak HE3KPAHUPOBAHHLIN (MOPT OTHOCUTENLHO 3EMIIN).

8.5.3.4 YCTOAYNBOCTb 3/1IEKTPOHHbIX CPEeACTB

YPOBHU 31EKTPOMArHUTHON MOMEXOYCTOMUYMBOCTU 3/IEKTPOHHbBIX CPeACcTB (MAM CONPOTMBASEMOCTN) —
no N'OCT IEC 61000-4-9 (cm. Takke [14]). MuHUManbHble TpeboBaHWS MO BblAEPXUBAEMbBIM MMMYbCAM:

+1 kA/m; 8/20 mkc no NOCT IEC 61000-4-9;

+100 A/m (konebaTenbHO 3aTyxawwnin) — cm. [14].

YCcTOYMBOCTb BbIGMPAKT B COOTBETCTBUN C MPUMEHEHUEM.

8.5.4 3OkpaHupoBaHue n KabesibHaa pasBojka

JKpaHvupoBaHue ABNAETCHA CPeACTBOM OocnabneHns 31eKTPOMarHUTHOIO Nos, YTO MOXET CYLLeCTBEHHO
CHU3UTb YPOBHU HaMNPSXEHUN, HAYUUPYEMbIX B LENsX.

MarHuTHoe none, BOo3HuKawulee BHYTpu 3M3 npu paspsge MOSHUM B KOHCTPYKLMIO UM B 3€MJTK0 OKOJ0
Hee, MOXeT 6bITb 0C/1ab/IeHO TONbLKO NPOCTPAHCTBEHHbIM 3KpaHupoBaHmem 3M3. BOsiHbI nepeHanpsXeHui,
UHAYLMPYEMbIE B CUCTEMY YNpaB/iEHNS Yepes3 NoAcoeAUHEHHble Kabenn, MoryT 6biTb MUHUMU3NPOBaHbLI NPo-
CTPAHCTBEHHbIM 3KpaHMPOBAHMEM WAN NPOKIAAKO WM 3aWMUTOl NPOBOAHMKOB (Hanpumep, coeguHeHne 060-
noykn Kabens ¢ 060UX KOHLOB C 3eMeil) nam KombuHaumen o6omx MeTo40B.

MarHuTHoe  3KpaHuMpoBaHMe ©  kKabenbHas  pas3Bofka [O/IKHbl  OTBeYaTb  TpebOBaHUAM
FOCT P M3K 62305-4, a Takxe TpeboBaHMSIM MO 3/1EKTPOMArHUTHOW coBmecTumocTu (cm. [13]).

MaTtepuansl " pasmepbl MarHUTHbIX 3KpaHoB LOKHbI oTBeyaTtb TpeboBaHnAM
FOCT P M3K 62305-4—2016, pa3gen 6.

D ekt OT NPUMEHEHNSA 3IKPAHOB M MPOKNaAKM Tpaccbl MPOBOAHWKOB AO/KEH ObiTb AOKYMEHTMPOBAH
no pesynbTaram aHanusa u/mam npoBepkKu.

OueHKa HanpsHKeHHOCTM MarHUTHOro nons BHyTpuM 3M3 f0/1KHA OCHOBbLIBATLCHA Ha pacyeTax MarHUTHO-
ro nonsa cornacHo NOCT P M3K 62305-4— 2016, npunoxeHune A. lonyckaeTcs MCNONb30BaTb KOMMNbIOTEPHOE
MoAenupoBaHne nNpu ycnoBuu, YTO afeKBaTHOCTb WCMNOJ/Ib30BaHHbIX MOZesieil npoBepeHa B COOTBETCTBUM C
npunoxeHuem |.

OueHKy adhdpekTa 3almnTbl NyTeM akpaHupoBaHus BbinosHAT no FTOCT P M3K 61587-3 (cm. Takke [17]).

8.5.5 Cnuctema 3awmTbl OT MMMY/IbCHbIX NEepPeHanpPsHXXeHnn

8.5.5.1 O6uWMe NoNoXeHUs

CKoOpAMHMpOBaHHaA cuctema 3aluTbl OT UMMY/bCHbIX NepeHanpsxeHwin (SPD 3awumrta) cocTouT u3
Habopa TwaTtesibHO NOA06pPaHHbIX, COrTacoBaHHbIX YCTPONCTB 3alUTbl OT nepeHanpsxeHnin Y3WUM, yctaHoB-
NeHHbIX AN YMEHbLIEHUA Yyucna c60eB 3/1IEKTPUYUECKUX U 3/TEKTPOHHBIX CUCTEM.

MpumMevyaHne — KoopauHauusi CUCTEMbI 3alMTbI OT MMMY/IbCHBLIX NEPEHaNPSHKEHNH BKIHOYAET COeaVHUTESTb-
Hble Lenn ans o6ecneyeHnst KoopAMHaLMKU U30MSLMM BCEX CUCTEM.

CKoOpAMHMPOBaHHasA cucTeMa 3aluTbl OT UMNY/IbCHbIX NEPEeHanpsHKeHWii orpaHMyMBaeT B/ANSHUSA TPO-
30BbIX NepeHanpsKeHnin 1 BO3HUKAKLWMX BHYTPU KOMMYTaAUMOHHbIX NepeHanpsxeHuii. 3awmuTta anekTpuye-
CKMX CUCTEM ¥ CUCTEM ynpaBneHnsa TpebyeT cucteMaTMyeckoro nogxoaa kK cornacosaHHoim Y3UTM, npegHasHa-
YEHHbIM A5 3/1EKTPUYECKMX HU3KOBOJIbTHLIX CUCTEM U CUCTEM ynpasBneHnsa. PekomeHzauumm no opraHusauumn
CUCTEMBbI 3alnTbl OT UMNY/IbCHbIX NEepeHanpskeHnii B 30He BOY npuBegeHbl B npunoxenun L.

8.5.5.2 PasmeweHne Y3UI

B cooTtBeTcTBUM ¢ FTOCT P M3K 62305-4 Y3WI cnepyeT pa3meliaTb Ha IMHAKM BXoAda B kaxayl 3M3:

- KaKk MOXHO 6nmxe K rpaHuue 3M3 1 Heo6xoaumo ycTaHoBUTb Y3WI, npoBepeHHble TOKOM /[imp
(ucnbiTaHne knacca 1) cornacHo knaccudpukaymm NOCT IEC 61643-11;

- K&K MOXHO 6/1ke K rpaHuue 3M3 2 v Bbile 1, ecnim HE06X0AMMO, KaK MOXHO 6/1mxe kK 060pyA0BaHuio,
KOTOpoe TpebyeT 3aWunTbl, HE06X0AMMO yCcTaHOBUTL Y3WI, npoBepeHHble TOKOM /N (ncnbiTaHue knacca ll)
cornacHo knaccugukaumm NNOCT IEC 61643-11.
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Ecnu Y3UM He pacnosioxeHo y Bxoga B 3M3, B 4OKyMeHTauun HeobxoamMmo ykasaTb, 4To o6opynoBa-
H/Ye MoACcCOoeANHEHO C 060MX KOHLOB BXOfa W MOXET BblgepxaTb OXujaeMoe nepeHanpsxxeHuve. Takke Heob-
Xo4uMo y6efmnTbCs, YTO BOJIHA TOKa He HapyllaeT MarHUTHy ob6ctaHoBKy B 3M3, CM. PUCYHOK 7.

PrcyHok 7 — TosiBNieHne MarHWTHOrO Nosis BHYTPU 3aMKHYTOI 30HbI U3-3a AJIMHHOMO COeAMHUTENBHOrO Kabens
OT BXOJa B 3Ty 30HYy A0 Y3WI

Korga pacctosiHue mexay Y3WI n obopygoBaHueM, Tpebyowmm 3awmTtel, 6onee 10 m (gnHa kabens),
[O/MKHa 6bITb NpefycMoTpeHa ofHa U3 cnefylmnx 4ON0AHUTE bHbIX Mep 3aWuThbl:

- pasmelweHne gononHUTENbHOro Y3UI kak MOXHO 6numxe K o60pyaoBaHunio, Tpebylowemy 3awutbl
(pucyHok 8a). YpoBeHb HanpsxxeHns 3awmntbl Up Takoro Y3UIM He foKeH npeBbiwaTh TpebyeMoe HOMUHANb-
HOe BblAepXnBaeMoe UMMY/NbCHOE HanpshkeHue 3awuwaemoro obopygosaHusa l/w;

- NpMMeHeHne ogHOBBOAHOrO Y3UI, ycTaHOBNEHHOrO B WM OKOMO Havana 3fiekTpuyeckoin uenu (pucy-
HOK 8b). Nx ocTaloweeca HanpsxeHne — ypoBeHb HanpsxeHus s3awutel Up — He gosmkHO npesbiwaTe 50 %
TpebyeMoro HOMVHaIbHOTO BblAEPXMNBAEMOr0o MMNY/IbCHOTO HaMnpshXXeHus 3awuuiaemoro obopygosaHusa I/w;

- npumeHeHune aByxseogHoro Y3UM (FTOCT IEC 61643-11), ycTaHOB/IEHHOIO Ha WM OKOJI0 BBOAA 3/1€K-
TpUyeckon uenu (pUcyHok 8c). YpoBeHb HanpsaxeHusa 3awuTtbl Up Takoro Y3WI He fgoskeH npesbiwath Tpeby-
eM0e HOMWHaNbHOe BblAepXNBaemMoe UMNYNbCHOE HanpsXeHue 3alunuiaemoro obopygosanus I/w. 3Ty mepy
cnepyet NPUMeHATb BMecTe C APYIMMU MepaMu, TakuMu Kak MCNosib30BaHWe 3KPaHMPOBaHHOW MPOBOAKU BO
BCEX 3aluLLaeMbIX LEensix.
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3awyTHoe paccrosiHue
Beog

3MEKTPUYECKON O6opyzoBaHVe
uenm 7!/_ -I;

1 3alMLLaeMbIM 060pyA0BaHNEM

PucyHok 8 — [JononHUTENbHbIE MEpbI 3aLMTbI

8.5.5.3 Bribop Y3UN

Y3W, koTopble AOMXHbI BblAEPXNBATb HEMOJHbLIA TOK MOJTHUM C 06bIYHO hbopmoi BonHbI 10/350 mKc,
JO/KHbI MPOATU UCMbITAHWMA UMNY/IbCHLIM UCMbITaTENbHBIM TOKOM M | COOTBETCTBYHOLWMM Npoueaype Ucnbl-
TaHuli knacca | cornacHo NOCT IEC 61643-11.

Y3W, koTopble AOMXHbI BblAEPXUBATb MHAYKTUPOBAHHbIE UMMY/bCHbIE TOKM C 06bIYHON chopmoit BON-
Hbl 8/20 MKC, AOJ/DKHbI MPONTU UCMBLITAHUA UMNYNbCHBIM UCMbITATE/IbHBIM TOKOM /jm  COOTBETCTBYHOLWMM MNPO-
ueaype ucnbiTaHuii knacca Il cornacHo NOCT IEC 61643-11.

Y3WI ponxHbl COOTBETCTBOBATH:

-TOCT IEC 61643-11 B OTHOWIEHNUN CUCTEM 3/IEKTPONMUTAHUS;

-TOCT IEC 61643-21 B OTHOLWEHUN TENEKOMMYHUKALNOHHbLIX U CUTHA/IbHbIX CUCTEM.

8.5.5.4 MoHTax Y3UT

Y3WIM fomKHbI COOTBETCTBOBATbL NMpaBu/iaM MOHTaxa, yKa3aHHbIM:

- B FOCT P 50571.4.44, TOCT P 50571.5.53 n T'OCT IEC 61643-12 B OTHOWEHUN 3aWUTbl JNHUNA
3fleKTponuTaHus;

-TOCT IEC 61643-22 gna 3awuTbl AMHWUIA ynpaBAeHNa N TeNEKOMMYHUKALUOHHbIX CUCTEM.

MecTa pasmeuweHns Y3UM JomkHbl 6biTb 3a40KYMEHTUPOBAHbI, HanNnpMmMep noka3aHbl Ha YyepTexax u
3/IEKTPOMOHTAXHbIX CXEMax B COOTBETCTBMM C CUCTEMON 3aluTbl OT MMMY/IbCHbIX MepeHanpsXeHnin. Ans
Y3WI, ycTaHOB/EHHbIX B pa3HblX rpaHnyax 3M3, M BO3MOXHbIX KOMAOHEHTOB 3alUTbl OT MepeHanpsXeHun,

YCTaHOBJIEHHbIX BHYTPM 060pyLOBaHNS, LOMKHbI ObITb BbINO/IHEHbLI TPe6OBaHMSA MO 3HEpPreTUYeckon koopau-
Hauun B cootBetcTBUM ¢ FTOCT P M3K 62305-4 n TOCT IEC 61643-12.
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CornacHo TOCT P M3K 62305-4 Heobxoanmo npoaHanu3npoBaTtb cornacoBaHue Y3UI B anekTpuue-
CKMX cucTemax u cuctemax ynpasneHus. JokymMeHTauma fo/kHa BKAKYaTb 0CTaTO4YHOE KOIMYECTBO MHAOp-
MaLuMn no noeBoAy TOro, Kak ocywiecTBnseTcsa cornacosaHve Y3UI.

JononHnTenbHble ykazaHUs OTHOCUTENIbHO COEAVHEHUI A1 ypaBHUBAHMS NOTeHUMaNoB (3a3eMieHus)
N KabenbHOW pa3BOAKU B 3/IEKTPUYECKMX CUCTEMAX U CUCTeMax yrnpaBfeHUs, a Takke no MOHTaXHbIM pabo-
Tam npuBegeHbl B 8.5.1—8.5.4, npumepbl npuBegeHsbl B npuaoxeHum K.

8.5.5.5 Bo3geiicTBme okpyxawLuieli cpegbl

Y3WIM [omKHbI BblAEPXUBaTb BHELWHNE Harpy3ku, xapakTepHble A9 mMecTta ycTaHOBKM BJY, Takue kak:

- TemnepaTypa oKpyxatwlulieii cpeabl;

- B/IQXHOCTb;

- KOPPO3MOHHO-aKTMBHasA atmocdepa;

- BU6paLmnOHHbIe N MeXaHNYeCcKne Harpysku.

Ecnu nsrotoButens BOY He ykasan cneumanbHbiX 3HA4YEHUI, TO cumTalT, 4to Y3WUIM, ycTaHOBNEHHbIE B
roHgone nny 6alHe ycTaHOBKW, UCMNbITbIBAKT HANPSHXKEHMA 3a cHeT Bubpauum co cnegyrowumy napametTpamu:

- yactota — 0,1— 10 Iy,

- yckopeHue — 0,5 m/c2.

OTn cTaHfapTHble 3HauyeHusa Bbigepxusaemoli Y3UIM Bubpauum, KOTOpble MCNOMAb3YHTCA B CUCTEMax
B3Y, ocHoBbIBalTCA Ha [18] n MOryT ncnonb3oBaTbCcs NpU OTCYTCTBUW APYroi MHopmaymm.

B 3aBNCMMOCTM OT YC/IOBUIN B TOUKE pasMeLlleHnss OTAe/IbHbIX YacTeil BOY MOryT BO3HUKHYTb [0MN0N-
HUTenbHble N cneunduyeckne TpeboBaHUA K UCMNOMIHEHMNIO U pPasMeLLeHN0 CUCTEM 3aluTbl OT UMMYbCHbIX
nepeHanpsixeHuii. NMpn HEO6XO4MMOCTU M3FOTOBUTENL BOY A0/MKEH yunTbiBaTb YC0BUA OKpyXalouel cpegbl
011 KOHKPEeTHbIX Toyek BIY, Hanpumep roHAonbl U CTyNuLbl.

8.5.5.6 TexobcnyxuBaHue

TexobcnyxumBaHme n 3ameHy Y3UIM cnepyeT NnpoBOAUTbL B COOTBETCTBMU C MN1aHOM TEXOOGCAYXMBaAHUA,
yKazaHHOM B PYKOBOZACTBE MO TEXOOCMYXMBaHUO BIY.

Y3WN cnepyeT ycTaHaBNAuBaTb Taknm o6pa3om, 4TOObl Gblla BO3MOXHOCTb UX OCMOTPETb U 3aMEHUTb.

8.5.5.7 KoHTponb Y3UN

B0O3MOXHO, BO3HWKHET HEOOXOAMMOCTb OCYLLECTB/IATb KOHTPO/b 3a 3alUTON BaXKHbIX 3/IEMEHTOB 3/1€K-
TPUYECKUX CUCTEM W cUCTeM ynpasneHua BIY npu nomowm Y3UII.

8.5.5.8 Bbi6op Y3UI no ypOBHK HaNpPsKeHWUS 3alinTbl U YCTONUYMBOCTU CUCTEMDbI

Heob6xoaumblii ypoBeHb HanpsxeHus 3awntbl Up B 30HE MOIHME3aWnThl AO0/KEH ObiTb ONpefeneH co-
rnacHoO yCTaHOB/IEHHbIX YPOBHEN ycTOMunBOoCTN 06opyaoBaHus B 3M3, kak 3To onncaHo B 8.5.3.

8.5.5.9 Bbi6op Y3/ no makcumanbHOMY ANnUTeNbHOMY paboyemy HanpsHkKeHuto

Oco6ble TpeboBaHUA MO MakCMManbHOMY AMTENLHOMY paboyeMy HanpshkeHuo UC MOryT npuMeHaTbes
K cuctemam 3aluTbl OT UMNY/bCHbIX NepeHanpsXeHuii n3-3a 600blLINX Bapnaymnii HanpsHXXeHNs 1 BPpeMeHHbIX
NOBbIWEHNI HAMPSXXEHNS B 3N1IEKTPUYECKON cucTeme, B KOTOPYH BXoauT BIY.

B Takux criydasx aHaaM3oM u/unum mMcnbiTaHUSAAMUW AO/DKHBbI GbiITb OMpeAeneHbl COOTBETCTBYHOLWME YaCTy
3/1EKTPUYECKMUX CUCTEM, YPOBHU HANPSXEHUSA, YPOBHU TOoKa U A/IUTENBHOCTb, U C UX YY4eTOM BblbpaHbl Y3UI.

[ns Bblbopa cucTemM 3awmuTbl OT MMMNY/NbCHbIX NepeHanpsHXXeHWih LONOJIHUTENbHO HeobxoaMmo onpe-
JennTb crefyluime napamMmeTpbl UCTOYHMKA TOKA BO30YXAEHUA reHepartopa U OCHOBHOI (NUHEWHOR) uenu
NCTOYHMKA:

- MakcuMasnbHble HanpshxeHus (hasa — asa n pasza — 3emns), BkAYaa npeaesbl USMEHeHus;

- MakcumasnbHoe anuTenbHoe pabouyee HanpsxeHue UcC ¢ yyeTom TOro, 4ytobbl ob6ecneyntb ycTohuu-
BOCTb K NOBTOPSAIOLWMMCA NepexofHbiM npoueccam, HaknajbiBaeMbiM Ha paboyee HanpsxeHue;

- MakCuMasibHYyl 4acToTy;

- paboyyl 4acToTy C y4eTOM 4acTOTbl KOMMYTaLUA NCTOYHMKA.

[JononHnTenbHble NpuMepbl NPUBEAEHbl B NPUIOXeHUn L.

LomkHO 6bITb NpeAcTaBeHO NOATBEPXAEHME, YTO BblOpaHHblie Y3WI MOryT BblAepXuBaTb 3T cne-
uMasibHble YPOBHU HaNpsXXeHUs.

8.5.5.10 Bbi6op Y3UI No HOMWHaNbLHOMY paspsagHOMY TOKY /M M UMNYNbCHOMY TOKY F

PekomeHgyeTca npoBecTM aHanuM3 pacnpefesieHnsa Toka MOJIHUM  BHYTpM B3IY  cornacHo
FTOCTP M3K 62305-1 nTOCTP M3K 62305-4. Ha ocHOoBaHumn gaHHbix pacyeToB Y3 mMoryT 6biTb BbiGpaHbl
N0 HOMWHaNbHOMY pas3psafHOMY TOKY /N ¥ UMNY/ILCHOMY TOKY F

Onsa 3awnTbl 0060 ySA3BMMbIX Lenein MOryT 6biTb HEOOX0AUMbI 60/1€e BbICOKME HOMWHA/IbHbIE 3Haye-
H1s TokoB Y3UI, yem Te, koTopblie ykazaHbl B TOCT P 50571.5.53, unu xe Takue uenu Heob6xogMmo 3kpa-
HUpoBaTb. Takue uenu, 0CO6EHHO NOABEPXEHHbIE BbICOKMM Harpys3kam Wan MOBTOPHbLIM Harpyskam, LOJDKHbI
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6bITb NAEHTUMLMPOBAHbLI NyTEM aHanui3a. Eciv BO3MOXHO, Takme 0co60 ysa3BMMbIE LEenu B 3N1EKTPUYECKNX
cuctemax n cucrtemax ynpasneHus B3Y fos/mkHbl 6biTb yKa3aHbl M3rotosmteneM B3Y Ha 3N1€KTPOMOHTaXHbIX
cxemax. MogpobHasas MHopMauua npusegeHa B npuaoxeHun L.

8.5.5.11 Bbi6op Y3WI No TOKY KOPOTKOTO 3aMblKaHUsi U CKOPOCTU NpepbiBaHUSA OCTATOYHOIO TOKa

YpOBeHb BblAEPXKMBAEMOro TOKa KOPOTKOrO 3aMblKaHMsa gnsa kombéuHaumn Y3UI n ycTpolicTBa 3aliunThbl
oT cBepxTokoB (¥Y3C), Hanpumep nNpepoxpaHMTeNis U YPOBEHb NMpepbiBaHNSA CONpoBOXAatkLwero Toka B Y3UM,
yKasaHHbIn nsrotosutenem Y3UM, fo/mkHbl 6biTb 60/1€€ AN paBHbI MaKCMMallbHOMY TOKY KOPOTKOrO 3amblika-
HWSA, OXnaaemoMmy B 3TOIN Touke. Kpome TOro, ecnv ypoBeHb NpepbiBaHWs CONPOBOXAAlLLero Toka o6bABMeH
ana Y3WUM, ponxHo 6biTb NOATBEPXAEHO pacyeTamMu WM UCNbITAHUAMMW, YTO YCTAHOB/IEHHOE B KOHKPETHOA
cunoBoli uenn Y3C He dyHKLMOHUPYET.

8.5.5.12 MoBepgeHne Y3UIM B cnyyae BO3AENCTBUSA HECKONIbKUX yAAPOB MOJHWIA

Bcneacteme OTHOCUTENIbHO BbICOKOM 4acTOTbl yAapoB MOMHMM B BAY n KpuTmyeckoro xapakrepa ycra-
HoBKM Y3UI B B3Y Y3UI [O/MKHLI BblAepXuBaTb MHOXECTBEHHbIE NOPaXEHUA MOSTHUAMMU.

8.5.5.13 3awuTta oT KOMMYTaLUMOHHbIX NepeHanpsXXeHnin, co3gaBaeMblX BHYTpu B3Y

MepexopHoe anekTpuyeckoe M NMNYNbCHbIE NepeHanpaXxeHns, Bbl3biBaeMble onepaunamMmm KOMMYTUpPO-
BaHNS B 3/IEKTPUYECKMX cucTeMax (KOMMYTauWOHHbIN 3/IEKTPOMArHUTHbIA uMnynbc, SEMP), Takke [OMXKHbI
yunTbiBaTbCA. TEM HE MEHee 3TO BbIXOAUT 3a pamku paccMOTpPeHWsA HacTosAwero ctaHgaprta. Obuwyto nHhop-
Mauymto pekomeHgyetca cmotpeTb B FTOCT P 55630, rge o6cyxaarTcsa KOMMYTaUMOHHbIE NepeHanpshkeHuns.

3almnTa OT KOMMYTaLMOHHbLIX NepeHanpsHkeHnin MoxeT ObITb obecnedyeHa 3a cueT pasmeweHns Y3UM
Kak MOXHO 6/1MKe K MeCcTy BO3HMKHOBEHUA Takux yrpos. lMepeHanpsxeHus npu KOMMyTauusax mMoryT ObiTb
6onee ANVUTENbHBIMWU U MOTYT coAepXaTb 60/blue 3HEPrMn, YeM nepexofHble nepeHanpsXxXeHns aTmocdep-
HOrO MPOUCXOXAEeHUs. ITo cnefdyeTt yunTbiBaTb npu Bbibope Y3UI no HOMWHANbLHOMY paspsagHOMY TOKY U
UMNY/IbCHOMY TOKY.

B L.7 npuBegeHa uHcopmayma no Beibopy Y3WI no nepeHanpsxXeHnsM, BO3HUKaKLWMM BHYTpu BIY.

8.5.6 VcnbiTaHNA Ha NOMEXOoYyCTORYMBOCTb

McnblTaHns Ha NMOMEXOYCTOMYMBOCTb CUCTEMbl 3aliuTbl OT MMNY/bCHbIX MepeHanpsXXeHuin nposoaAaT
COrnacHo npunoxeHuto M — pna cuctem ¢ nopTamy 3N1e€KTPONUTAHUA WU CUTHANbHbBIMW MOpTamu, coepfu-
HEHHbIMW C NUHUAMMK, BXOAAWMMNU OT 3M3 O nnn 0B (C HENOSTHBIMM TOKAMU MOJTHUU, NPOTEKAKLWNUMU B 3TUX
nnHuax). CtaHgapTHbIMU NpUMepaMmn Taknx CUCTEM SABAAKOTCHA CUCTEMbI ynpaB/eHUs U aBapuiiHON cuUrHanu-
3auun, yCTaHOB/IEHHbIE HABEPXY FOHAO/bI, HANPUMEP 3arpaguTenibHble OrHW, 3/1EKTPOHMKA BHYTPW slonacTeil.

JononHutensHasa nHgopmaunsa 06 ypoBHe NOMEXOYCTONUYMBOCTU APYTUX 3/1EKTPUYECKUX CUCTEM UCMbI-
TaHusa npuBegeHa B npunoxeHun M (cm. Takxke 8.5.5.8).

8.6 3]'IeKTpVI‘—IeCKI/Ie CUCTEMbI BbICOKOIo Harnpsh>XeHund

KpynHble B3Y 06bIYHO NOAK/AKOYEHbI Yepe3 BbICOKOBO/bTHbLIA TpaHcopmMaTop K NOA3EMHONM BbICOKO-
BO/IbTHOIM KabGenbHOW cucTteme, KOTopas MOXEeT MOACOeAUHATb rpynny B3Y nnb6o Hanpsimyt K ceTu, nnbo K
TpaHcopmMaTopHOW NOACTaHUMMW, NOBbIWAKLEN HANPS)XXEHME A0 YPOBHA pacnpefenutenbHoli CUCTEMBI.

BbICOKOBO/bTHLIN TpaHcopmaTop B3Y 06bIYHO pasmelialoT B roHAOME, BHU3Y MauTbl UAU psAagoMm C
Ma4yToi ycTaHOBKM BIY.

BbICOKOBO/IbTHbIE YCTPOMCTBA 3aluThbl OT MMMYJ/IbCHbIX NMepeHanpsXeHuii 06bIYHO Ha3blBAKT BbICOKO-
BO/IbTHbIMU pa3spsagHukamu. MNpumeHsemble AnA B3Y BbICOKOBOMbTHbIE Pas3pAafHUKA CRyxXaT ANA 3awuTbl
TpaHcopmaTopa M BbICOKOBOSIbTHON CUCTEMbI B LLe/IOM OT NOBbIWEHUSA 3/1eKTPUYECKOro noTeHumnana semnm
BCNEeACTBUE TOKOB MOJIHUM, MPOXOASALWMX Yepe3 CUCTEMY 3a3eMJIEHNS, a Takke O/ 3aluTbl OT NepexoHbIX
Hanps)XeHui, BXoaawmx B BOY oT BbICOKOBO/ILTHOW kabenbHOl cuctemMbl 3a npegenamvu B3Y. HeobxoanmocTtb
B YCTAHOBKE BbICOKOBO/IbTHbIX Pa3psAHWMKOB Ha CTOPOHE BbICOKOrO HanpsxeHus TpaHcopmaTtopa cnegyet
npoaHanusnposaTb ncxoga us npuHumnos FOCT P M3K 62305-2 (cM. Takxe [19], pa3gen 7 v npuaoxenue B).

OueHKa ypoBHel nepexoHbiX NPoLEeccoB, MAYLNX OT BbICOKOBO/IbTHOW KabesbHOl cucTembl 3a npeje-
namu B3Y, TpebyeT cneymanbHOro MogennpoBaHnsa NepexofHbiX NPOLLECCOB B 3/1eKTpuyeckol cetu. OLeHKy
npoBoAsAT ¢ yyeToMm [19]. Ecnu Takylo OUEHKY He BbINOJIHAT, B KayecTBe 06LWeli Mmepbl NPegoCTOPOXHOCTU
pekoMeHAyeTCA WMCNOMb30BaTb BbICOKOBOJ/IbTHbIE Pa3psA4HUKA. YKasaHWA MO0 MOAENMPOBAHUID NEePexofHblX
npoueccoB B cetn npuBegeHbl B FTOCT P M3K 62305-4.

BbICOKOBO/IbTHbIE Pa3pAAHUKU [O/DKHbI OblTb MeTaN/IoOKCUAHbIMU, 63 WCKPOBbIX MPOMEXYTKOB
(cm. [20]), nx cnepyeT BbliGMpaTb U NpuMeHSATL B cooTBeTcTBUM ¢ TOCTP 53735.5.

BbICOKOBONbTHbIE pa3psagHUKM NPeAnoyYTUTEeIbHO pa3MellaTb Ha BbiBOAAX BbICOKOBO/IbTHOIO TpaHcdop-
MaTtopa, Kak nokasaHo Ha pucyHke 9, obecneumBas, Takum 06pa3oM, MakCMMasbHYy 3awWwnTy TpaHcopmMaTo-
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pa. [lonyckaeTca pasmellaTb BbICOKOBO/bTHbIE Pas3psiiHUKM Ha PacCTOSHUM OT 3aluwaemoro ob6bvekra, fo-
NycTMMOE paccTosiHMe onpejensieTcs pacuyetamu. Mexay paspsagHUKOM M 3aluiaeMblM 3/IEMEHTOM 06bIYHO
ponyckaeTcs pacctosiHme go 10 m. Ecnm pacctosiHne 60nblue, TO He06X04MMO NpPoBecTu 6osiee geTasibHbli
aHanu3 u pewunTb, MOTYT M paspsiiHUKM B OCHOBaHMM 6GallHM 06ecneynTb HEeOGXOAUMYK 3alUTy TpaHc-
chopmartopa, pacnosiokeHHoro B roHgone. Ecnu TpaHcdopmaTop pasmelwiaetcss cHapyxu 6awHu, crnegyeT
COeAMHUTbL CUCTEMY 3a3eM/iIeHns TpaHcgopmaTopa C cucTeMol 3asemseHus BIY, pekomeHAayeTcsi, yYTO6bI
370 6blNa ogHa cucTema 3a3eMJsIeHus.

SHeprusi, pacxodyemMas

N ACUHXPOHHbII Ha COOGCTBEHHbIE HYXabl
reHepartop
¢ 6ennubeli BbICOKOBO/IbTHbI
KNETKOM (OJ TpaHcdopmarop Cets
* o >
MyneTinmKkaTop BbICOKOBO/IbTHbIN

rPO303aLLUTHBIA paspsaHIK
Batapes koHaeHcartopa

a- aCUHXPOHHbI reHepaTop ¢ 6ennybein KneTkoi

b - aCMHXPOHHbLI reHepaTop ¢ ha3HbIM BETPOKO/IECOM/POTOPOM

PucyHok 9 — lMpuymMepbl pasmeLLeHns BbICOKOBOSIbTHbIX pPa3psgHUKOB
B [1BYX TUMNOBbIX OCHOBHbIX 3/1EKTPUYECKMX Liensix BAY

Y3WI Ha cTOpOHE HWU3KOrO HanpsXXeHWs BbICOKOBOJILTHOrO TpaHcdopMaTtopa, ckopee Bcero, 6yayT AB-
NATbCA 06LWEen Mepoit 3alWnTbl, B YACTHOCTU, €C/IN C BbICOKOBOJ/IbTHON CTOPOHbI Yepe3 TpaHcopmaTop MoOryT
NPOXOAMTb 3HaAUYUTENIbHbIE UMMY/bCHbIE BO34ECTBUA TOKOB MepexofHbiX NpoLeccos, cnefyeT BbibpaTb Tvn
Y3UM, npumeHumblii ona TpaHcgopMaTtopa (Hanpumep, Y3UI ¢ BbICOKON 3HEProeMKOCTbI0). EMKOCTHbIE M
WHLOYKTUBHbIE CBA3M MeXAY HU3KOBOJIbTHOW W BbICOKOBOJIbTHON CTOpOHamu TpaHcdopmaropa, y4uTbiBaeMble
npyv MMMNy/IbCHOM BO34EWCTBUM, W, CNefoBaTenbHO, YPOBHU NepeHanpshXeHuin, nepefaHHble Ha HU3KOBO/bT-
HYI0 CTOPOHY, OYEHb CUJIbHO 3aBUCHAT OT KOHCTPYKLMM TpaHcgopmartopa U, B YaCTHOCTW, OT 3a3eM/SLWero
coefMHeHnsa 06MOTKM HU3KOro HanpsxeHus (CM. 4ONOAHUTeNbHY MHdopmayuo B [21], npunoxeHune E). Mo-
3TOMYy peKkoMeHAyeTcsa B KayecTBe obuein mepbl 3awuTbl ycTaHaBnnBaTb Y3UI Ha HU3KOBO/IbTHOW CTOpPOHE
TpaHcthopmaTtopa wav Xe NoayynTb OT NPOM3BOAUTENSA [OCTATOYHO AeTa/IM3MpOBaHHY Moaenb TpaHcdop-
mMartopa AN8 U3yyeHUs NnepexofHbiX PeXUMOB U MPUHATUA pelleHns 0 HeobxoammocTn B ycTaHoBke Y3UI Ha
HM3KOBO/IbTHOIN CTOPOHE TpaHcgopmaTopa.

MpumevyaHne — B [22] npuBegeHbl 06LiMe TpebOBaHMSA K BbICOKOBO/IbTHbIM CUCTEMAM Ha MalLUMHHOM
o6opyaoBaHuN.
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9 Cuctema 3a3emsieHnsa BY

9.1 O6uWwme NONOXeHUs

9.1.1 HasHaueHune

Ana paccevmBaHWs TOKOB MOJIHMM U NpeaoTBpalLeHus noBpexaeHus B3Y Heo6xoAuMO MCNoNb30BaTb
3p(heKTUBHYO CUCTEMY 3a3emeHns obopygoBaHus. Kpome TOro, cuctema 3asemieHus 3awuwaet nwgen
M AOMALUHWIA CKOT OT ygapa 3NeKTPUYecKMM TOKOM. EC/ivM npoucxoguT NOBpexAeHue 3NeKTpUyeckoi ceTw,
Heob6XxoANMO NoAAEPXMBaTb HaNpsXeHne NMPUKOCHOBEHUS U LWaroBoe HanpsxeHue, n ob6Wwuii nogbem NOTEH-
uMana 3emaMm Ha 6e3onacHOM YpPOBHeE, MOKa 3aWWUTHble YCTPOIiCTBa He cpaboTalT 1 6e30nacHO He MpepByT
npoTekaHne Toka noBpexaeHus. Cuctema 3asemsieHnss 40o/HKHa paccenBaTb U OTBOAUTb BbICOKOYACTOTHbIN U
BbICOKO3HEPIrOEMKUIA TOK MO/THAM B 3eMJ1I0 6€3 KakMX-Mb0 onacHbIX TENOBbLIX U/MAN 3NEKTPOAMHAMMNYECKNX
BO34eliCTBUIA.

PekomeHayeTcs ycTaHaBAMBaTb CUCTEMY 3a3eMsieHus B3Y, koTopas 6yaeT Mcnosib3oBaTbCs ANS MOS-
HMes3awuThl, a Takke A1 3a3eM/IeHNsi CUCTEMbI 3/1eKTPoNuTaHusa. PekomeHAyeTcs UCNo/sib30BaTb B CUCTEME
3a3eM/IeHna MeTas/inyeckne getanun KOHCTPYKUMKM hyHAaMeHTa, T. K. UCMOMb30BaHUE MeTan/IMyeckux geTa-
nei B 60NbLWINX KOHCTPYKUMAX pyHAAMeEHTa NpuBeAeT K caMOMy HU3KOMY BO3MOXHOMY COMPOTUBAEHUIO 3a-
3eM/IeHMs, 1 NONbITKA OTAENUTb CUCTEMY 3a3eMJIEHUS OT MeTa//IMueckux getaneil pyHgaMmeHTa npueegeT K
NOSIBJIEHNIO ONACHOCTU AN KOHCTPYKLMKW, B YHACTHOCTU, A58 GETOHHOIO (hyHAaMeHTa.

B yacTu npefoTBpaleHnsi BbICOKOTO LIAroBOro HanpshkKeHUs M HanpshKeHUn NpuKoOCHOBEHUSA K3-3a c6o-
€B BbICOKOBOJ/IbTHbIX 3/IEMEHTOB CUCTEMa 3a3eM/eHns fo/kHa oTBevaTb Tpeb6oBaHuam TOCT P 50571.5.54,
FOCT P 50571.16 (cm. Takxe [23] n [24]) n 4pyrMM HOpPMAaTMBHbIM AOKYMEHTaM MO BbICOKOMY HaMpPsiKeHWUHo.
Cuctema 3asem/ieHnss B YacTu obecneyeHuss 6esonacHocTun nwogein — cMm. [25] u [26].

HacToswuii cTaHgapT He BK/OYaeT onpefesieHne CUCTEM MOJIHUE3aWUTbl U CUCTEM 3a3eMIeHuUs ANs
B3C, T. K. HE06X0AUMbI cneumanbHble UCCIEeA0BaHUA O KaXKA0A KOHKPETHOW CTaHUUM C y4eTOM YCNOBUIA KOH-
KPETHOW N/ioWwagku, a Takke COefMHEeHWIn MexXay CUIOBbIMU W TENIEKOMMYHUKALMOHHbIMKU cuctemamu B3Y u
BHELUHUMU CUCTEMaMU. YKa3aHWsi B OTHOLIEHWUM cUCTEM 3a3emMeHns gna BAC npusegeHbl B npuaoxeHun N.

9.1.2 OCHOBHbIe TpeboBaHuA

Cuctema 3aszemsieHus B3Y ponxHa obecneuynTb AOCTATOYHYH 3alWuTy OT NOBPEXAeHuli Bcneacteue
TOKOB K3 v yAapoB MOHWMW, KOTOPble NepexBayeHbl yCTaHOBKOW. Cuctema 3a3eM/ieHns A0J/IKHA COOTBETCTBO-
BaTb YPOBHIO YM3 pa3paboTaHHO cucTembl 3awutbl BIY.

CucTtema 3aseM/ieHNss fO/KHA YA0BNETBOPSATb YETbIPEM OCHOBHbIM TEXHUYECKUM TPEGOBAHUAM:

a) obecrneyeHne IMYHON 6€30NaACHOCTU OT HaMNPSHXKEHUA NMPUKOCHOBEHWS W LLIArOBOrO HaMPSXEHWs, Mo-
ABNAOLMNXCA BO BPEMSA 3aMblKaHUS Ha 3eMJII0 U BO34EWCTBUS TOKA MOJTHUW;

b) NpepoTBpalleHne NoBpexaeHns o6opyA0BaHNS;

C) BblAepXuBaHue TENOBbIX U 3NEKTPOAMHAMMNYECKMX Harpy3ok, KoTopble 6yAyT BO3gelicTBOBaTb BO
BPEMSI KOPOTKOro 3aMblKaHWsi U BO34ECTBUS MOJTHUU;

d) anntenbHas goctaTtoyHas MexaHuuyeckasi MPOYHOCTb M KOPPO3NiiHasa yCTONYMBOCTb.

9.1.3 3asemnsmwoLiMe ycTpoiicTBa

MprMeHAT ABa OCHOBHbLIX TuNa 3azemnsatwowmx yctpoicts no NOCT P 59789:

- 3asem/isilolLEE YCTPOMCTBO TMNa A — fAaHHOe YCTPOWCTBO He pekomeHayeTcsa ans B3Y, HO MoxeT
MCcnonb30BaThCA A/ MasiblX COOPYXEHUA (Hanpumep, 34aHWii, B KOTOPbIX HAXOAUTCA M3MepuTenbHas anna-
patypa, uaM noAcoOHbIX COOPYXEHUR, KOTopble nogcoeanHeHbl kK BOC). 3azemnsatouwme yctpoiictea tuna A
MUMEIOT rOpn30HTaIbHbIE UM BEPTUKA/IbHBIE 3/1EKTPOAbLI, MOAKIHUYEHHbIE KAK MUHUMYM K iBYM BEPTUKa/IbHbIM
MOJIHNEOTBOAAM Ha KOHCTPYKLUSX.

MpumeyaHne — [oNonHUTENBHYO MHOpMauMio no yctaHoBkam Tuna A cm. B FTOCT P 59789—2021, nog-
nyHkT 5.4.2.1\

- 3a3emMnsiolLee ycTpolicTBO Tuna B — gaHHOe ycTpolCcTBO pekomeHpyeTcs ans BIY. 3azemnsiouiee
YCTPONCTBO TMNa B BkAKYaeT B Ce6SA WM BHELWHWUIA KOMbLEBOW 3a3eMAAWMNA 31EeKTPO4, Haxoaawuincsa B
KOHTaKTe C 3eM/ieli Ha NPOTSHKEHUN Kak MUHUMYM 80 % ero obuwiei A/INHbI, WKW 3a3eMIALWNA 31eKTpos PYH-
fameHTa. KonbLeBble 31eKTPoabl UM MeTannnyeckne getanu B pyHaamMeHTe A0/DKHbl 6biTb NOACOEANHEHDI
K KOHCTPYKLMK BallHu.

9.1.4 ConpoTuB/IEHNE CUCTEMbI 3a3eMJIEHUSA

COI'IpOTI/IBJ'IeHVIe CUNCTEMbIl 3a3eM/IeHUAa He BINAEeT Ha Sd)d)eKTVIBHOCTb CcuctemMbl MOJIHMEeNnpneMHUKOB «
CUCTEMbl BEpTUKANbHbIX MOJIHNEOTBOLOB. Cuctema 3a3eMneHns A0/HKHA UMeTb Haubonee HU3KMIA BO3MOX-
Hbl/i YPOBEHb MOJIHOTO MMMY/IbCHOFO CONPOTUB/IEHUA ANSA CHKEHWSA nepenaga MojiHOro HanpsXxeHusa (Hanpu-
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Mep, YMEeHbLIEHNS MOBbILWEHNA MOJIHOrO 3N1IEKTPUYECKOTO NoTeHunana 3eMnn), 408 CHUKEHUS HEMOTHOTO ToKa
MOJIHUWN, UAYLWEro B JIMHUA KOMMYHUKaLWUKN, coeguHeHHble ¢ B3Y, 1 CHUXEHNA pucKa UCKPOBOro NepekpbiTua
Ha Apyrve NMHUM KOMMYHUKaumnii B6M3n cUCTeMbl 3a3eMIeHUs.

Pa3paboTunk dpyHAamMeHTa LO/KEH onucaTb B JOKYMeHTauun cpefActBa 3alWuTbl, MPUMEHEHHble A/
CHWXEHUSA HapacTaHua noTeHuunana 3emsivm nNpyu NPpAMoM BO34elCTBUM MOJIHUW C UMMY/IbCOM TOKa / C f4nTerb-
HOCTbIO (ppoHTa, COOTBETCTBYHOLWEN YPOBHIO YM3 |. B fOKyMeHTaUun AOKHO OblITb ONMCAHO, KaK AOCTUTHYTO
cootBetcTBue NOCT P 59789, n kak nepeHanpshXeHusi, 06yCNOBMEHHbIE YACTOTHO 3aBUCUMbIMW MMMNeAaH-
camMun CUCTEeMbl 3a3eMJ/IEHNA, COrnacytoTcsa C HanpsHXXeHWem MPUKOCHOBEHUS W LIAroBOro HanpsXXeHus, noab-
€MOM HarnpshkKeHus Ha 3asemsimtesie npu NoCTOAHHOM TOKE U KpaTKOBPEMEHHbIX BO3LeiCTBUSAX.

JononHutenbHaa nHdopmauma npuseneHa s 0.2.2.

9.2 YpaBHuBaHue noteHuwnasoB

9.2.1 O6wme NoNoXeHUs

YpaBHuBaHWe noteHunanos obecneynsaeTca nytem coeguHeHns CMa3:

- C NPOBOAAWMMU dNeMeHTaMn KOHCTpYyKLuun B3Y;

- MeTa/I/INYECKUMMN KOHCTPYKUMAMU (onpegenerHme — cMm. 3.36);

- BHYTPEHHUMUN CUCTEMaMU;

- BHEWHNUMMN NPOBOAAWMMMN 3NEMEHTAMMN U IMHUAMWU KOMMYHUKaUNin, NnogBefeHHbIMU K KOHCTPYKLMN.

Korpa ypaBHVMBaHuWe MOTeHUMasIOB WCMObL3YIOT A1 BHYTPEHHUX CUCTEM, 4YacTb TOKA MOJSIHUM MOXeT
MATW B 3TW CUCTEMbI, N 3TO BO3jeiNCTBMEe HEOBXOAMMO YyUYnUTbIBATb.

Cnoco6, ¢ NOMOLLbI0 KOTOPOro OCYLECTB/IAETCA YpaBHNUBAHNE NOTEHLMAN0B IMHUA KOMMYHUKaLWii, Ta-
KMX Kak IMHAW 3NeKTPONUTaHWs Wan IMHUU CBA3M, MMeeT 60/blioe 3HaYeHne, 1 OH A0/KEeH BbiTb paCCMOTPEH
BMECTe C ONnepaTtopoM CeTW 3/1IeKTPOCBA3M, OMepaTopoM CUCTEMbl 3MEKTPONUTAHUA U APYTMMUK onepaTtopamMu
NN YNOJTHOMOYEHHBIMMW NLLAMU, T. K. MOTYT ObITb NPOTMBOPEUNBbIE TpeboBaHMUS.

9.2.2 YpaBHMBaHMe NOTEHLNANIOB METaI/IM4YECKOro 060pyA0BaHUA NpU pacTekaHUm Toka MOJSTHUN

CoefMHeHna 4015 ypaBHUBAHUA NOTEHLMAaNIOB NPU pacTekaHuy ToKa MOJTHUM [OJ/IKHbI O6bITb NO BO3MOX-
HOCTW HENnoCPEeACTBEHHLIMU U NPAMbIMMU.

MUWHUMaNbHble 3HAYEHUA MOMEepPeyYHOro CeyYeHus MPOBOAHUKOB CUCTEMbI ypaBHWBAHWUA MOTEHLMAIOB
(3a3emnieHns), coegnHAWNX BHYTPEHHME MeTalsInyeckMe 4acTu C 3a3eMNAIWMMN WWNHAMW/TOYKaMu, yKa-
3aHbl B TOCT P 597809.

9.3 3nemMeHTbl KOHCTpYKuun B3Y

9.3.1 O6WwMe NONOXeHUs

B 60/blwIMHCTBE C/ly4yaeB BCe NPOBOAALLME KOHCTPYKUUOHHbIE 3neMeHTbl BAY 6yayT npoBoAuTb YyacTb
TOKa MOJIHAW, ¥ NO3TOMY AO/DKHO ObITb OCYLL,ECTB/IEHO YPaBHMBaHWE NMOTEHLMAIOB NPOBOAALLUX KOHCTPYKLM-
OHHbIX 3/1EMEHTOB.

9.3.2 MeTasinnyeckasa TpybuyaTtas 6awHs

BalwHo cynTalT NepBMUYHbIM 3aWUTHBIM 3a3eM/IEHHBIM MPOBOAHWKOM W 3KBUMNOTEHUMA/IbHbIM COefu-
HeHVeM.

MN3-3a 60MbLIOA BbICOTbI BO3MOXHO MPSAMOE NOpaxXeHwe MOJSIHMEeN KOHCTPYKuMu 6aliHu, 4to cnepyeTt
yunTbiBaTb NpU ee NpoekTMpoBaHuMW. Bce anekTpuuyeckne NpoBOAALLME 3/EMEHTbl U BCE OCHOBHble MeTas-
nnyeckne getanu, KOTopble MOTYT NPOBOAMUTL TOK, AO/DKHbI ObITb COEAUHEHbI C GalHel. balHo UCnoab3yT
Kak MOJTHNEOTBOJ M NPOEKTMPOBAaTLCA TakuM 06pas3om, 4To6bl TOK MOSTHAM MOT 6ecnpensATCTBEHHO NPOXOAUTb
BAO/Ib GallHN.

9.3.3 MeTasiinveckas 6alHsA C Xene3o06eTOHHbIM 3aKpensieHneMm

BawHo cunTalT NepBUUYHbIM 3aWUTHBIM 3a3eM/IeHHbIM NPOBOAHWKOM W 3KBUMOTEHLUMA/IbHLIM COefu-
HeHneM. M3-3a 60/bLUON BbICOTbl BO3MOXHO MPSAMOE MOPaXeHWe MOJIHMEN KOHCTPYKLUM 6aluHu, 4yTo cnepyeTt
yunTbiBaTh Npu ee npoektupoBaHun (cm. FTOCT P 59789).

Ecnu c xene3o6eToHHbIMW 6GalHAMW MCMNOMAb3YIOT BHELWHWE CUCTEMbl MOJIHME3ALWMWTbl, OHU AOJIKHbI
ObITb COEAUHEHbI C €€ CTa/IbHO apmMaTypoii.

BbiBOAbl CUCTEMbI YpaBHMBaHWUS NOTEHLMANOB, NOACOEANHEHHbIE K CTa/lbHOW apmaType, AO/KHbl 6biTb
pasmelleHbl B TOYKax, NpegHasHayYeHHbIX 415 NoAKAYeHns o6opyaoBaHusA BHYTpM 6awHu. MNMpoekTupoBaHune
6awHn — cMm. 9.3.6.

3-3a 60NbLIONA BbICOTbI GalHW MPOEKTUPYIOT KaK «TMbpuaHbie 6allHn», rae BEepXHAs 4yacTb NPOEKTU-
pyeTcs B BuAe meTtannmyeckoin Tpybyatoi 6awHn (cMm. 9.3.2), a HWKHAS YacTb NPOEKTUPYyeTCs Kak meTananue-
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ckasi 6alHA C Xene3obeToHHbIM 3akpenneHueMm. Ocoboe BHMMaHWE O0/IKHO YAENATbCSA COeAUHEHUSM ypaB-
HUBaHUA NOTeHUMana, HaxofAaWUMCa MeXAy BEepXHeil u HWKHel yacTamu bawHu. 3T coegnHEHUs OOKHbI
pacnpefenatbCsA BOKPYr NOBEPXHOCTM NAaTdopMbl 6alIHN B HECKObKNX NMOJIOXEHUAX HA paBHOM PacCTOSHUN
no nepumeTpy, 4Tobbl ob6ecneynBatb 3hPEKTUBHOE 3/1IEKTPOMArHUTHOE 3KPaHUPOBaHUE BHYTpu GallHU U 3a-
WNTY BHYTPEeHHero o6opynoBaHnsa. 3TN COefUHEHNS AO/DKHbI BblAEPXUBATb 3/1IeKTPOMEXaHnyeckne n Tenno-
Bble BO3gelicTBMA Toka MonHum (cm. TOCT P 59789). O9T0 mMoxeT gocturatecsi nyTem Bblbopa 3/1EMEHTOB,
KoTopble 6blIM ycnewHo ucnbsiTadbl cornacHo FTOCT P M3K 62561.1.

[ns xene3o6eTOHHbIX 6alleH, KOTopble YaCTUYHO WMAWM MOJSIHOCTbI NMOCTPOEHbI U3 3N1IEMEHTOB U 3aaHke-
POBaHHON CTasibHOM NPOBOJIOKW, TPOCOB HaTSXEHMUS, d1aHUEB M NOAO06HbLIX 3/IeMEHTOB (Hanpumep, OTAUTbie
Moaynu 6alHn), BCe YacTu U COeguMHUTEe IbHbIE AeTasin TakKnx CUCTEM AO0JIKHbI 6biTb CNOCOGHbLI BblAEPXUBATb
BIMSIHWE MPOBEAEHNS TOKA MOJIHUM COOTBETCTBYIOLLEr0 YPOBHSA U COOTBETCTBYIOLMUX 3NEKTPOAUHAMUYECKMX
cun (cm. TOCT P 59789) 6e3 cmsirueHns TpeboBaHNn K MEXAHWYECKUM YaCTSM.

9.3.4 PelweTyaTtas 6alliHs

PeweTtyaTtasa 6awHsa 3auiMuiaeT BHYTPEHHKOK 06M1acTb GalHM OT NPSAMOr0 MOPaXeHUss MOSHUEN u
obecneuynBaeT HekoTopoe ocnabneHne 3M1E€KTPOMArHUTHOIO MO MOJIHUM, MO3TOMY MPOCTPAHCTBO BHYTPMU
6awHu onpegensanT kak 3M3 0B. OTBOA TOKA MOJTHUM MPOUCXOAUT Yepe3 KOHCTPYKLMOHHbIE 3/IEMEHThI pe-
weTtyatolr 6awHu, rabapuTHble pa3Mepbl KOTOPbIX OO/DKHbI ObITb Kak y MOSIHMEOTBOAOB B COOTBETCTBUU C
[OCT P 59789, c yueToM nepepacnpegeneHns Toka no napansiesibHbiM NyTaMm.

HekoTopas 3awuta ana kabenen MoOXeT OGbiTb AOCTUTHYTA MyTEM pa3MeELLEHUS UX BO BHYTPEHHUX yraax
MeTannmyecknx npocuneli cTolikn 6awHn. SKpaHupyrowme kabenenposogbl Uan kabenbHblie KOPOOGKK, ycTa-
HOBJIEHHbIE BHYTPU bGallHK, 6yayT Takke obecneymBaTh 3aluTy.

9.3.5 Cnctembl BHYTpU BallHu

O6nacTb BHYTPM HallHM fO/DKHA MMETb CBOK MOJIHMEe3awmnTy (0AHY MM HECKO/IbKO 30H), C YPOBHEM 3a-
WnTbl, TpebyembiM ANA BHyTpeHHero obopyposaHus no 8.5.

Cuctema necTHUL Ao/KHa O6biTb cOoefMHeHa MPOBOAHUKAMMW CUCTEMbl YpaBHUBAHUSA NOTEHLMaNoB C
fGallHen Ha KaX[OoM KOHLEe M Ha Kaxpon nnatgopme. CoeaMHEHNS [O/KHbI 06ecnevynTb, YTOOblI HanpsiXxeHne
NPUKOCHOBEHMS 1 LIAroBOe HanpshXeHue He npeBbiwany 3HadeHuin, ykasaHHbix B FTOCT P 59789.

Mepuna, HanpaBnsawwmne oa9 nebenok, rmgpasnvyeckas cuctema, Nposoja A MHAMBUAYaAbHOW 3a-
WKUTbI 1 NpPOYMEe KOMMOHEHTbI, Npoxoasalue yepes HallHi, AO0/MKHbl OblITb COeANHEHBI NPOBOAHUKAMU CUCTe-
Mbl YpaBHWBAHWNA NOTEHLUMANOB Ha KaXAO0M KOHUE.

Ecnu B npoekTe AenaeTtcsa ynop Ha pasfeninTefibHble pacCTOsiHUSA, TO 3TO AOJ/IKHO ObiTb cneuunasbHo
OrOBOPEHO W AOKYMEHTUPOBAHO.

Cuctema 3a3eM/ieHns BbICOKOBOJIbTHOIO TpaHcgopmaTtopa AO/MKHA O6biTb coeguHeHa C CUCTeEMOl 3a-
3emsieHus B3Y. He pekomeHayeTcs MCNoib30BaTb pasfesfibHble CUCTEMbI 3a3eM/IEHUS A1 CUCTEM NUTaHUSA
N MOJTHME3aLNThl.

9.3.6 BETOHHbI pyHOAMEHT

MeTannunyeckas apmatypa yHpameHTa B3Y, koTopas Bcerga SIBNS€TCS 4acTbl MyTW NMPOXOXAEHUS
TOKa MOJTHUM WM TOKa NOBpeXAeHUs A0 yAaneHHON 3eMIn n3-3a MeXaHU4yecknX v aNeKTpuyecknx coepuHe-
HWIA ¢ GawHeln hyHgameHTa, Bcerga Aos/hkHa paccmartpuBaTbCcs Kak YacTb CM3.

Cnepyet y6eanTbCS B 3/IEKTPUYECKON HEMPEPBLIBHOCTM CTa/IbHOTO KapKaca Xesie306eTOHHbIX KOHCTPYK-
umii. CTanbHOM KapKac XXenes3ob6eTOHHbIX KOHCTPYKUUIA MMeeT HenpepbiBHbIA 31EKTPUYECKUI KOHTaKT, ecnn
COeMHEHbl OCHOBHbIE YacTW BEPTUKA/IbHbIX U TOPU30OHTA/bHbIX CTEPXHEN. CoefnHEeHNS MeTan/Inyeckon ap-
MaTypbl AO/DKHbI 6bITb MM6G0 CBapHbIMU, NMOG0 3aXUMHbLIMU, NMO0 BHaX/ECT C NEPEKPbITUEM, KAK MUHUMYM, B
20 pa3 npesblllawWeM guameTp COeANHAEMON apMaTypbl, a Takke AO0/KHbl ObiTb COeAUHEHbI TOKONPOBOASA-
LWen HATbI0 NN MHbIM 06pa3oM, YTOObI B UTOre 6bI1I0 06EeCcnevYeHO HadeXHOoe 3/1eKTPUYEecKoe coefuHeHue.
Ocoboe BHMMaHue Heobxoaumo obpawatb Ha MEXKOMMNOHEHTHble COeAVHEHWS O/ NpeaoTBpalleHns mno-
BpexXaeHna 6eToHa BCNeACTBME /1I0KAIbHOTO 06pa3oBaHNA Ayrm Mexay KOHTakTamu.

CoeAnHEHNS MexXAy anemMmeHTamu apmaTtypbl AO0/KHbI ObITb OnpeaesieHbl pa3paboTuMKoOM, a MOHTaXHUK
LOJ/DKEH MPOBEPUTL KA4eCcTBO coeAuHeHnn. TpeboBaHMe No MCMOSIb30BaHUI0 KOPOTKUX U NPAMbIX COeAUHEHWI
ANA MOMHMEe3allMTHOro 3a3eM/1eHNa A0/DKHO YYnTbiBaTbCA Bcerga.

Ecnn meTtannuyeckas apmatypa Mcnonb3yeTcs AN 3alUTHOTo 3a3eM/IEHNS CUCTEMbl NUTaHWs, TO TON-
LWUHaA MeTan/IM4YeCcKMX apMaTypHbIX CTEpPXHel U coefWHEeHW A0/DKHA COOTBETCTBOBAaTb TpeboBaHMSAM K CU-
cTeMaM 3a3eMJ/IeHUs CUCTEeMbl NMUTAHUA, KOTOpble 0ObIYHO YKa3blBAOTCA B 3/1EKTPOTEXHUYECKUX Npasuiax un
HOopMax.

BbiBOAbl ANA AOMNOSHATE/IBHOTO COEAWHEHUS, W3MEPEHUS WM paclpeHus cuctembl 3aszemaeHus/
ypaBHMBaHWA NOTEHLWANO0B AO/MKHbI ObiTb CAeNaHbl B ONpefesieHHbIX MecTax hyHaaMeHTa.
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9.3.7 dyHOAMEHT B CKa/ibHbIX paioHax

Ha ckanucTtbix yyacTkax camoe HWU3KOoe yJeflbHoe COMnpoTuBreHMe 06bl4HO HabnigaeTca Ha nNoBepx-
HOCTW ckanbl. B [27] gaHbl KapTbl C ykazaHWeM PEervoHoB, r4e npegnosiaraeTcsi HasuumMe cKajibHbIX NOPOSA C
BbICOKMM YyAenbHbIM conpoTtusrieHneMm 1 mC/M unn meHee (yaenoHoe conpoTtmerieHne 1000 Om wunu 6onee).

B ckanbHbIX palioHax cnegyeT MCNosib30BaTb CUCTEMY 3a3emneHuns tuna B (MHopmaunio 0 ee KOH-
cTpyKuumn cm. B 0.7.7).

Heob6xogMmo npoBecTU MccnefoBaHWe Mo MOBbILWEHUKD HM3KOYACTOTHOTO MOTEHUMana 3eM/n C Lesbio
nuccnenoBaHnsa yCnoBuii OTAENbHOW NAOWAaAKM, U MPOEKT CUCTEMbl 3a3eMNIeHNs [AO/KEH OCHOBbIBATbCA Ha
pe3ynbTaTax uccrefoBaHus, U LO/KHbI ObiTb BbINO/MIHEHbI TPe6OBaHMA NO LOMNYCTUMOMY HAaMNpPsXeHU npu-
KOCHOBEHUS 1 LIArOBOMY HaNpsHKeHUHo.

BonTbl aHKEPHOTro KpensieHnst AO/MKHbI ObiTb COeAMHEHbI MexXAay co60li U C KONbLEBOW CUCTEMON 3a3eM-
nexHuns. Ecnm mncnonb3yeTcs xene3obeTtoH, To cM. 9.3.6.

Ha ckanucTbix yyacTkax, BO3MOXHO, HE MOSy4YnTCA AOCTUYb HU3KOTO COMPOTUB/IEHUS 3a3emseHus 6e3
MCNO/Ib30BaHUSA MPOTSHXKEHHbIX 3a3emanTenen (NPOTMBOBECOB). B TakMx paioHax akueHT genakwT Ha KOHTPO-
Ne pasHoCTV MOTEHLMAaNoB Ha NMOBEPXHOCTW, obecneyuBaloWweinl orpaHuYeHne HanpsHXXeHUs MPUKOCHOBEHUSA
M LIaroBOro HanpskeHus B MecTax BO3MOXHOr0 HaxoXAeHus nwgei u ckota. [laHHOe orpaHMyYeHne MOXeT
6bITb 4OCTUTHYTO, HaNpUMep, C NOMOLLbID pas3MeLlLeHnss OAHOI0 WU HECKOJIbKUX KOMbLEBbIX 3/1€KTPOAOB BO-
Kpyr BAY u gpyrux yctaHoBOK, NpeAoCTaBnAs B TO Xe Bpems 3aluTy OT nepeHanpsXXeHuin Ana BCex NUHUIA
KOMMYHUKaUuii, coegnHsaowmx B3Y c cuctemoin c6opa aHeprun n cuctemamm cesasu (cm. 8.5).

9.3.8 dyHAaMEeHT Ha MeTa/l/INYeCKUX cBasx

dyHAaMEeHT Ha MeTan/IMyeckux cBasx no CBoein npupofe ABNAeTcA 60MbWNM 3a3eM/IALWMM 3/1EeKTPO-
fom. Ero cnegyeT ucnonb3oBaTh Kak NEpPBUYHbIA 3a3eM/IAIOLWNIA 3NEKTPOA,.

B 3aBNCMMOCTM OT yA€/IbHOr0 COMPOTUB/IEHUA TPYHTA AN KOHTPOASA rpajueHTa noTeHuvana nosepx-
HOCTU B6MM3M dpyHAAMEHTa MOTyT 6biTb HEOBXOAMMbI KONbLEBbLIE 3/TEKTPOAbI.

9.3.9 dyHOaMeHT B Mope

B uenom, yaensHoe conpoTuMB/EHWE MOPCKOM BOAbl 3HAYUTENIbHO HWXKE, YeM MNOouBbl (CM. MHOpMaLMIo
no yAenbHOMY COMPOTWUB/IEHUIO MOPCKOI BoAbl B [27]). Mo3aTomy ans BIY, ycTaHOBAEHHbIX B NPUGPEexXHON
30HE, CUMTaeTCs A0CTaTO4YHbIM BbINOJIHEHME TpeboBaHMWii K cMCTeMe 3a3emseHus yHgameHToB B3IY, pas-
MELLEHHbIM Ha cywe, Hanpumep yHAaMeHTa Ha MeTasl/IMyeckux cBasxX Unmn xene3o6eToHHOro dyHaamMeHTa,
npu 3TOM A0MNOJSIHUTENbHbIE Mepbl, TaKMe Kak KOMbLeBOi 31eKTpos u T. n., He TpebyTca. BlanmHoe coegun-
HeHue (hyHAaMeHTOB 0ObIYHO He TpebyeTcs, KpOMe COeAMHEHUA 3KpaHOB kKabesnel cuctembl cbopa aHeprum
C 3a3eMJ/IeHNEM Ha 060MX KOHLax.

BHelwHe cuctembl 3a3eMneHns 13 megnm He MoOryT ObiTb UCMOMNb30BaHbl ANA PyHAameHTa B npubpex-
HOW 30HEe M3-3a KOPPO3UU.

9.4 Pa3mepbl 3/1eKTPO40B

MuHMManbHasa anvHa /13a3emMnawnx 31eKTpoA0B 3aBUCUT OT YPOBHA MosiHue3awmuTsl (I—I1V) n yaens-
HOro COMPOTUB/IEHUA TPYHTA.

[ns ynenbHOro conpoTuBeHMs rpyHTa Bbiwe 500 OM * M MMHMManbHas gnuHa /1nnHeliHo yBenuvumBsa-
etca o 80 M npu yaenbHOM conpotusneHun rpyHta 3000 Om o m.

YcTaHoBKa Tuna B BkawvaeT mnam KoNbLEeBO NPOBOAHWK C BHELIHEN CTOPOHbI 3aliuaeMoil KOHCTPYK-
LMK, KOTOPbIA HaxoAuTCA B KOHTaKTe C 3eM/eli Ha NPOTSXEHUU Kak MUHMMYM 80 % ero obwei AAuHbI, Uan
3a3eMNALWUM 3N1EKTPOAOM CNYXNUT hyHAamMeHT. Takne 3a3zemMnaLWwmne 31eKTpoabl MOryT 6bITb ceTYaTbIMU.

[Onsa KonbueBoro 3asemnstouwero anektpoga (Mnum 3asemnautens-pyHgameHTa) cpegHuini paguyc re o06-
nacTtu, oxBaTbiBaeMOW KO/bLUEBbLIM 3a3eM/AWMNM 31eKTPo40oM (UK 3a3emMaunteneM-yHaamMeHTOM), AO/DKEH
OblTb HEe MeHee A:

(20)
3HaueHun /1 npuBegeHsbl B npunoxeHnn O, pucyHokK 0.7 B 3aBUCMMOCTU OT ypoBHein CM3 |, I, lll n IV.
Ecnu Tpebyemoe 3HayeHue /1 6onblue NoaxXoAsALWero s3HayeHus re, cnegyet o6aBuTb AOMNOMHUTENbHbIE

rOpuM3oHTasbHble UM BEpPTUKasIbHbIE (MU HAK/NOHHbLIE) 3/1EKTPOAbl ANVHON /I (AN rOpM30HTanbHbIX) U fy (g
BEPTUKA/bHbIX), NOJy4aeMbiX NPU NMOMOLLN CAeAYOLINX YPaBHEHWIA:

(21)

K= (i - reyz. (22)
43



FOCT P 54418.24—2023

KonunyecTBO 3/1EKTPOLOB AO/DKHO ObiITb HE MEHEE ABYX.

[ononHutenbHble 3NeKTpPoAbl cneayeT pa3MeliaTb Kak MOXHO 60/1ee paBHOMEPHO, N0 BO3MOXHOCTUN Ha
paBHOM paccTOsHUM ApYT OT Apyra.

YcTaHOB/EHHAsA MUHMMaNbHasa AnvHa /1 MoXeT 6bITb MPOUTHOPUPOBAHA, €C/IN COMPOTUB/IEHNE CUCTEMBI
3azemneHnss meHee 10 OM, n3MEPEHHbIX MPK YacToTe, oT/nYarLencsa ot yactotel cetn 50—60 Iy, u, cnego-
BaTe/NIbHO, NPU rapMOHNYECKNX KONebaHNAX HU3LWero nopsaka.

VHdopmaynsa no ctabuabHOCTU 3/1€KTPONPOBOAHOCTM MOYBbI, OXNAAEMOMY TOKY KOPOTKOrO 3aMblKaHUS
Ha 3eM/1I0 U BPEMEHU ero OTK/IIYEHNS ABNAETCA KpaiiHe BaXHOW Npy NPOeKTUPOBAHUM KOHCTPYKUMMK M ycTa-
HOBKE CMCTEeMbl 3a3eMJ/ieHns.

YaenoHoe conpoTUB/IEHUE pa3HbiX BUAOB FPyHTa 3HAYMTENbLHO OT/MYaeTca. MeToabl onpefesieHus He-
06x04MMOro 3asemnsalLWwero 371eKTpoa B COOTBETCTBUM C €r0 reOMeTpuYeckKuMn m musnyeckumm popmamm
npuseeHbl B npunoxeHun O.

9.5 WNcnosiHeHNe u TexXHnYeckoe O6C]'Iy)KI/IBaHI/Ie

Pa3paboTuuk cucTembl 3a3eMIEHUS AO/KEH MOATOTOBUTL MaH MOHTaxa, B KOTOPOM OMMCbIBAETCH CXe-
Ma CUCTEMbI 3a3eMJ/IEHNSI C MOAPOBHON MHhopMaLmMein No Toukam NoACOeANHEHNS, NCNONb30BAHUIO COEAUHN-
Tenei, 3aXNMOB 1 LUBOB, MOJ/IOXEHWIO U KOSIMYECTBY BbIXOAO0B, a Takke WX TUMY W KavyecTsy.

MpoBepKy cnegyeT NpoBOAUTL B X04e CTPOUTENbCTBA, OCOOEHHO Mepej 3a/nBKoi 6eToHa.

Ecnu Heo6xoAumMo, U3MepAoT CONPOTUB/IEHNE 3a3EeMJIEHUS.

B pykoBOACTBE MO TEXHMYECKOMY OGCAYXUBAHUIO WM 3KCMyaTauun fO/HKHO OblTb ONUCAHO, Kak 4acTo u
KakuMm o6pa3om criefyeT NPOBOAUTbL NMPOBEPKM M TEXOBCYXMBaHNE CUCTEMbI 3a3eMieHuns. PaspaboTumk B3y
[OJKEH corfacoBaTtb C ONepaTopom NepuoanYHOCTb NPOBEPOK. HEOBXOAMMO YyUNTbIBATb arpeCccuBHY cpeay,
B 3aBMCUMOCTM OT KOTOPOI1 BO3MOXHO NMOHaA06MTCSA NPpoBOAMTL 60/1ee YacTble NPOBEPKU.

Ecnu ycTaHOB/IEHO, YTO 3/IEMEHTHI B CUCTEME 3a3eMJ/IEHNSI UMET ONPeAENEHHbI CPOK CAYX6bl, TO UH-
TepBasl MexAay npoBepkamMu He MoXeT 6blTb 60/ble CaMOro KOPOTKOrO pacyeTHOro cpoka CNyX6bl 3/1eMeHTa.

10 Be3onacHoOCTb NepcoHasa

MoHTax 60nbWwnx BIY Ha cylle 3aHMMaeT HECKOMbKO AHEl, ecnu BKAw4YaTb Bpems, Heobxoanmoe Ans
cHopKN M feMOHTaXa O4YeHb 60OMbLINX NCMONb3YyeMbIX KpaHoB. C APYroil CTOPOHbI, MOpCKne B3Y MOXHO ycTa-
HOBUTb B TeYEHWE AHA MPU UCMNONb30BaHUW CneunanbHbiX CYA0B WM CaMONOAbEMHbIX nnatgopm. B nwob6om
cnyyae, 06bIYHO B TEYEHWE HECKOJIbKMX HeAesib Nocne BO3BeAeHMs BIY n Ao BBeAEeHWS ee B 3KCnyaTauuto,
NpoBOASAT 3aBeplakwue paboTsl. B TeueHne aToro neprvoga 60/blIOE KOIMYECTBO NtoAeli paboTaeT BHYTpH,
Ha W B HEMocpeacTBEHHOW 6/M30CTM ¢ B3Y. B yka3aHHbI nepuoj nepcoHan nogBepraeTcs 3HauYuTelbHOMY
pUCKy NOpaXeHus MOJIHMEl B cllyvyae yaapoB MOHMKM B BIY.

MoaTomMy HEOGXOAMMO YCTAaHOBUTL NpaBuia TEXHUKU 6€30MacHOCTN B OTHOLWEHUN yAapoB MOJTHUU. 3Tn
npasuia AO/KHbI BKAOYaTb:

- perynsipHoe usy4yeHme MecTHbIX METEeOopPOoJIOTMYECKMX CBOAOK (HanpuMep, Kaxaoe yTpo);

- 06yyeHue nepcoHana oka3aHWK NEepBO MEeAULMHCKON MOMOLWM NpU MOAYYEHUU TpaBM MOJTHUENA ©
TpaBM BCAeACTBME MOPaXEHUS 31EKTPUYECKMM TOKOM;

- He3amMen/nTesibHOe MCNOo/Ib30BaHWe NePeXOHbIX COeAUHUTENIEN CUCTEMBI 3a3EMEHNUS;

- o6bopyaoBaHne 6e30MacHbIX MECT;

- MHhopMaumM 0 CUrHanax MOJIHMEBOW ONACHOCTU A1 BCEX MPUCYTCTBYHOLWMX Ha naouwagke;

- MepcoHasibHble MHCTPYKLUMWN B OTHOLLUEHUMN:

- opraHmsauuu HabnwaeHun 3a o6pasoBaHneM FpPo30BbIX 06/1aKOB, C/bILIVMbIM FTPOMOM W BUAUMOIA
MOJTHUEIR;

- MPU3HAaKOB, NMOKa3blBaKWLNX HaIMYMe rPO30BbIX 3/IEKTPUYECKUX NOMEN BbICOKOTO HaMNpPsXeHUs: Ha-
3/1EKTPU30BaHHbIE BOMOCHI, LWYMbl OT M/IOXMX KOHTAKTOB WM CBEYEHME Ha 3a0CTPEHHbIX 3/IeEMEHTax
KOHCTPYKUMIA (Hanpumep, y BO34YLWHbIX CUCTEM NepexBaTa ygapoB MOHUN);

- He06Xo4MMOCTU npekpaweHns paboTel M nepemelieHns B 6amxaliwwee 6e3onacHoe MecTo npwu
HaNM4YMN OaHHbIX NPU3HAKOB WAW B C/y4Yae MosiyyeHun npenynpexaalnluinx CUrHasioB 0 MOTHUEBOWA
OMacHoOCTMK.

OTn npaBuna TEXHWKM 6e30MacHOCTM c/iefyeT BK/AKUYMTbL B NaH MO 0XpaHe 340p0BbA U TeEXHUKe 6e3-
onacHOCTW O/19 CTPOUTEsIbHOW N/owWajKky, a Takke cnefyeT BKIYNTbL B PyKOBOLCTBO MO ycTaHoBke BJY, B
PYKOBOACTBA MO TEXHMYECKOMY 0BCAYXMUBAHUIO U 3KCnayaTauum, npegoctasnisieMble noctasuwimkom B3Y.
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Be3onacHble mecTa A0/KHbl GbiTb YETKO 0603HAYEHbl MApPKMPOBKON (HanpumMep, YC0BHbIMU 3HaKamu).

MeTeoponornyeckne 610po 06bIYHO COCTAB/AT A40CTATOYHO TOUYHbIE MPOrHO3bl TPO30BbLIX AHEN U MOTyT
oKasblBaTb YCNyrn no npeaynpexgeHnto 0 MOJIHMEBOW OonacHOCTU no TenedoHy, cdakcy nnm cetn VIHTepHer,
KOTopble A0/IKHbI 0683aTeNbHO YyYnTbiBaTbCSA. [MoNlyyeHne AaHHbIX YCyr cnegyeTt npefycMoTpeTb B npouecce
BO3BEAEHNS U CTPOUTENLCTBA, NPU 3TOM HEOHXOAMMOCTb UHCTPYKTUPOBAHUA Ntoaelt o BegeHun HabnwoaeHus
3a o6pa3oBaHMeEM TpPO30BbIX 06/1aKOB, TPOMOM (CAbIWMMbIM Ha paccTosiHum 10— 15 kM) u mMonHuen (Buau-
MO Ha paccTtossHun ~30 KM) ABnseTca 06a3aTeNbHOl. PasnunuHble M3roTOBUTENN BbIMYCKAOT NIOKaNbHbIE UK
Jaxe nopTaTuBHble AeTeKTOPbl MOJIHWIA M TPO30BbIX ABMEHWI, KOTOPble MOryT ObiTb MOME3Hbl. JONONHUTENb-
HYl0 MHhopmMaymio No cucteMaM MOHUTOPUHIA MOJIHMIA CM. B NpunoxeHun P.

HekoTopble cuCTEMbI TPO30BOI0 ONOBELLEHNSA MOTYT HE BblAaBaTb NpeaynpexaeHuns no BCEM BCMblLIKaM
MOJTHUM, OCOBGEHHO MO MEepBOW BCMbIWKE MOMHUM B o6pasytouieiics rpose (cm. [28] no cuctemam rpo3oBoro
onoBelw,eHns), NO3TOMY KpaiiHe BaXHO, 4YTOObl BeCb NepcoHan Obil OCBeAOM/IEH 06 ONacHOCTU MOJIHMM B
uensax 6esonacHocTy.

Bo Bpems cTpouTesibHbIX paboT KpaHbl, reHepaTopbl U T. N. HEO6XO0A4MMO MOACOEANHUTHL K CUCTEME 3a-
3eMJ/IEHUA KaK MOXHO bGbicTpee.

Nogwn, paboTalwliMe Ha HapYXXHOW CTOPOHE TOHAO/bI U HA NONacTSaX, HAX0AATCA B 30HE PUCKa TOYHO Tak
Xe, Kak 1 nioan, nepegsuraruimecs no 6awHe B3IY, ctoswme psagom ¢ 6allHei, B3dupatowmecs no necTHuue,
npukacalwLlwmnecs K afekTpuyecknm Lensm uam paboTtawlime ¢ HUMKU, C annapaTHOl CMCTEMON CBA3UM M T. M., U
6yayT noABepraTtbCs ONacHOCTU, eCc/iM MOIHUA yaapuT B BIY. MoaToMy um Heo6xoAMMO AaTb ykaszaHue npe-
KpaTuTb paboTty, natn B 6e3o0nacHoe MecTo M HaxoAWTbCA TaM A0 MOMEHTa Npekpal,eHUss OnacHoCTH.

Mnatdopmbl BHYTPM MNyCTOTENbIX GalleH B Le/0OM cuyMTarTca 6e30nacHbIMM MecTamu, T. K. 6awHsa 06-
pasyeT npakTuyecku ngeasnbHyr knetky ®apapes. /liogam, Haxogauwmmcsa Ha B3JY, cnegyeT gaTb ykasaHue
npekpatuTb pab6oTy, MaTM A0 6nuxanwein nnatdopmbl BHYTpKM GallHM U ocTaBaTbCs Tam A0 Tex Mnop, noka
rposa He npoiiget. ipyrne 6e3onacHble Mecta — BHYTPU MeTan/IM4yecknx TeNexeK Ha Kpbllle, MeTasinyeckmnx
KOHTEWHEepPOoB U T. M.

UTo6bl He 6bI10 TpyAHOCTElM € nepegavein cOOOWEHNN Ha 60MbLWONM NO Naowann CTPOUTENbHOW nao-
waake, pekoMeHAyeTcs YCTaHOBUTb KaKOM-HMOYAb akyCTUYECKWin curHan npepynpexgeHvs, pagumo uam no-
[06Hble aphekTMBHbIE cpeAcTBa npefynpexaeHus (3To MoXeT 6biTb MPOCTO MHOFOKpaTHOE 3By4YaHWe aBTO-
MOOGUMBHOTO UM MHEBMATUYECKOTO ryaka).

B gokymeHTauyun no BIY gomkHbl O6biTb onpegeneHbl 6e3onacHbie Mecta B BJY, Bkiw4vasa Heobxoau-
Mble 6e30nacHble pacCcTOsHUS A9 nepcoHana v gpyrume mepbl NpefoCTOPOXHOCTU, KOTOPble HEO6X0AUMO CO-
6npatb, HaxoaAacb B 6€30nacHOM MecTe, Kak, Hanpumep, ykasaHus, 4To NIAaM cnefyeTt CTOATb UM cuieTb
Ha nnatdopme n nsberatb KacaHuUs 3N1eKTPONPOBOAALLMX CUCTEM, NPOXOAAWNX BEPTUKA/IBHO BHYTPU GaliHu,
Taknx Kak CUCTEMbl 3M1EKTPONUTaHNSA.

PacueT 6e3omacHoOro pacctosiHus Ans nepcoHana, 4Tobbl M3bexaTb HEKOHTPO/MpyeMbiX npoboeB AN
nepcoHana B 6e3onacHbix MecTax, BbinosHsAT no FTOCT P 59789.

11 [AlokymMmeHTauma CUCTEMbI MOJTHME3ALLUTDI

11.1 O6uwwme nonoxeHUs

[aHHbIl pasaen BkAOYaeT onMcaHWe MUHMMaNbHO HEOGXOAUMONM AOKYMeHTauuu/uHdopmauum, Heob-
Xo0AMMOl ANs BblINOSIHEHUS TpeboBaHWIA ApYyrux pas3fesioB HacTosILWEro ctaHaapTa.

[JokymeHTauna cuctembl MOSHME3AWUTLI MOXeET NMb60 nNpeacTaBnATb COG0N 06LWMIA JOKYMEHT C onuca-
HMEM peanusauun MonHuesaumnTbl B3Y, Nnb6o copepxaTb CCbIIKM Ha APYryw AOKYMEeHTauuio, rae umeetcs
nHcopmaums.

11.2 JoKkyMeHTaLusl, HeoGxoauMasi A1 aHa/IM3a KOHCTPYKLUMM

11.2.1 O6was foKkymeHTauusa

Obwas AokyMeHTauus OOJ/DKHA cofepxaTb AaHHble no BAY B uenoMm, ¢ onncaHWeM MWCMNoJib3yemoro
NPUHLMNA 3alinTbl WU CCbINIKU Ha Apyrue, 6onee nofpobHbie JOKYMeHTbl MO lonacTaM BeTpoKosieca, MexaHu-
4YecknM, 3NEeKTPUUYECKUM cucTemMam, cucTeMam ypaBHMBaHWS MOTEHUMaNoB, 3a3eM/IeHna U 4pyrum cuctemam
(cm. 11.2.2—11.2.6).

O6was goKyMeHTaumna Ao/HkKHa codepxaTb Kak MUHUMYM cregytouee:

a) 06WMuin yepTex cucTeMbl MOMHUE3aLWMTLI BAY, BKIOYaOLWLNIA:

1) oTaenbHble KOHCTPYKUUN U COEAUHEHUs;
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2) afeKkTpuyeckne CxXemMbl C 30HaMV MOJIHME3AWNTbI C yKazaHueM ux rpaHuy (B npunoxeHuun F npu-
BeJeHbl OCHOBHble NPUMeEPbl Takol AOKyMeHTauun);

3) MO/THNEOTBOAbI;

4) pasmelyeHne BepTUKaNbHbIX MOJTHNEOTBOAOB;

5) 3azemnstowme aNnekTpoabl 1 KOHTPOSIb NOBEPXHOCTHOrO noTeHunana;

6) pacnosioxeHne CoefUMHEHUI N WWH CUCTEMbl YpaBHUBAHUA NOTeHLunanos/3asemMneHns;

7) pasmelieHne Y3UMT,

8) TOUKM coeAMHEHNs 3alLMTHOIO aKpaHa kKabens;

b) onucaHne CM3:

1) onnucaHune TOro, Kak TOK MOJTHMM BbIBOAUTCA M3 TOYEK NepexBaTa yepe3 B3Y B cuctemy 3azemneHus;
2) ypoBeHb MOJIHMEe3alWnTbl, UCNOMb3yEMbIi NPU NPOEKTUPOBAHWUN;

3) ecnu ncnonb3yeTcsa ypoBeHb HMxe YM3 |, TO AOKyMEHTanbHO ODOPMIIEHHYIO OLEHKY pUCKa;

4) aHanus pacnpejeneHus Toka MonHUM B BIY;

5) BbI6GOp M noaTBeEpXAeHUe cornacoBaHus Y3UIM;

6) cneyndukaLnio Ha NCNONb3yeMble MaTepuasnbl, BKIOYaA KOPPO3MOHHbIE CBOMCTBA W 3aLUTY OT
KOppo3uu;

7) naeHTUdrKaLmMo n3HalmBaeMblx YacTeih n Heobcnyxmnsaemblx yacteii CM3;

C) npoueaypbl No obecnevyeHno 6e3onacHOCTU nepcoHana.

11.2.2 flokyMmeHTaumsa no sionactaM BeTpoKoJsieca

JlokymeHTauua nonacTeli BeTpokoseca AO/HKHA cofepXaTb Kak MUHUMYM criefylollee:

a) yepTex nonacTeinl BeTpOKoneca, BKAYAKOLWNIA:

1) nnowaan NONepeyHoro ceYyeHus BepTuKarbHOro MOJIHUEOTBOAA;
2) no6ble 4ONOHUTENbHbIE NPOBOAALLNE INEMEHThI;
3) coegnHeEHNs Mexay OTAeNIbHbIMW KOMNOHEeHTaMy BepPTUKaslbHOr0 MOJIHMEOTBOAa;
b) onucaHue, KOTOPOE COLEPXMUT:
1) ycTaHOBKY MOJ/THNENPUEMHUKOB U CUCTEMbI BEPTUKA/IBHOTO MOJ/THMEOTBOAA;
2) npegnpuvHUMaeMble Mepbl, 4TOObl n3bexartb A4yroBoro npob6os B nonacTu;
3) onpegeneHne Heo6XoAUMOro OCMOTpPa U TEXOBCNYXUBAHUA MOSHUENPUEMHUKOB, WUCKPOBbIX
3a30p0B WU CKONb3ALWNUX KOHTAKTOB;
4) onpegeneHve Heob6Xo4MMOro ocMoTpa U TEXOBCNYXMBAHUA CUCTEMbI BEPTUKA/IbHLIX MOJIHME-
OTBOAOB M COEAUHUTE/IbHbIX 3/IEMEHTOB;
5) MHCTPYKLMN NO NPOBELEHUID NMPOBEPOK M TEXOOCNYXMBAHUIO, BKIOYASA onpefenieHne Kputepues
3aMeHbl U3HallNBaeMbIX YacTen;

C) AOKYMEHTauul no meToAy MPOBEPKU, MOATBEPXAAKLWeMy CNOCOGHOCTb MOJTHUENPUEMHUKOB nepe-
XBaTblBaTb yAapbl MOMHUM U NPOBOAUTL TOKM MOJSTHUMN.

11.2.3 loKyMeHTaLmMa No MexaHN4YeCKUM CcUCTeMam

JokyMeHTaunss MexaHU4YecKnx CUCTEM [OJ/IXKHA COAEpXaTb Kak MUHUMYM cnegywuiee:

a) NnoATBEPXAeHMe CNOCOOHOCTM NPOBeLEeHUs TOKa MOJTHUN;

b) onucaHusa mMep, NpeanpuHUMAaeMbIX ANA 3aWnTbl NOAWMWMHUKOB W TMAPABANYECKMX CUCTEM OT BO3-
AelcTBMA Toka MoHUKU. OnucaHue AO/DKHO BK/OYaTbh AOKYMEHTauuio 1 NoATBEPXAeHUe oTpaboTaHHOW Tex-
HOMOrMM WU/MAM oTYeTbl NO UCMbITAHNAM, NokasbiBawLwme IPAPEKTUBHOCTb 3aLUTHBIX Mep;

C) Npu OTCYTCTBMM MOJHUE3ALWNTbl B OTYeTax MO UCMbITAHWAM Heob6xoAMMO nokaslaTb, YTO Aaxe npu
perynsipHbiX yaapax MOSIHAM NOAWUMHUKA CNOCO6HBbI (DYHKLMOHMPOBAThL B TEYEHWE BCEro CPoKa CryX6bl.

11.2.4 flokyMeHTaLUunA No 3N1eKTPUYECKNUM U INIEKTPOHHLIM CUCTEMAM

JoKkyMeHTaums 3neKkTpuYecKnX 1 3N1IeKTPOHHbIX CUCTEM AO/DKHA COoAepXaTb Kak MMHUMYM criefytoliee:

a) MeponpusaTUSA MO 3KPAHMPOBAHMWIO M YCTAHOBKE 3/IEKTPUYECKUX W 3/TEKTPOHHbIX CUCTEM;

b) BbI6GOp U KoopauHauuto Y3,

C) YPOBHM MOMEXOYCTONUYMBOCTN 060OPYAOBaAHMS;

d) nnaH Texob6cnyxunsaHusa Y3UIT;

€) aHanus, onpegensowmnii NOTPebHOCTb B BbICOKOBOJIbTHbLIX pa3psgHuKax.

11.2.5 lokyMeHTaLmnA CUCTEM 3a3eMJIEHNA N YpaBHUBaAHNA NOTEHLMaNOB

JlokyMeHTaumss cuctem 3a3eM/IEHUs U ypaBHMBAHWS MOTEHLMAN0B AO/DKHA coAepXaTb Kak MUHUMYM
cnegywouiee:

a) o6W Nt Nn1aH coeAUHEHWIA CUCTEM YpPaBHUBAHMUA MOTEHUMANOB 1 3a3eMieHns B BY;

b) onucaHus n YepTexu, BkYaKL e COOTBETCTBYHLNE AAHHbIE;
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c) cneyncukauuo Ha Mcnosb3yeMble MaTepuasbl, BK/IKYas KOPPO3MOHHbIE CBOWCTBA U MCNOJIb3YEMYIO
3alunTy OoT Koppo3uu;
d) onncaHne mep obecnevyeHns KkadyecTBa, KOTOpble 6yAYyT BbINOAHATLCA Ha coeauHeHusx ¢ CM3.
11.2.6 [OKymMeHTauus CUCTEM MOJIHME3aWnTbl 060N04KM FTOHAOMbI, CTYNMLbI U HGalHN
[JokymeHTaumsa cucteMm MosiHMe3awuTbl 060/104YKM FTOHAO/bI, CTYNUUbl U GalHW NOTEHUManoB A0/KHA
cofepXxatb Kak MUHUMYM crnegytoliee:
a) yepTex, cogepxawuin crenyoLLy nHpopmaymio:
1) 060104Ky FTOHAONbI, 06TEKaTeslb C MOKA30M MeTas/IMYeCcKnX 3/IEMEHTOB, MCNOMb3yEeMbIX B Kaye-
CTBE MOJIHNEOTBOAOB;
2) MONIHNEOTBOAI;
3) TOUKM COEAUHEHUI CUCTEMbl YypaBHMBAHUA NOTEHUMaNoB/3a3eM/eHuns;
4) onucaHne N MapkKUpOBKY TOYEK MOACOEANHEHNS CACTEMbI 3a3eM/IEHUSA, €CIN NPUMEHNMO;
5) meTannnyeckne CeTku WAn 3akpbiTble MeTasl/IMYEeCKNE KaHasibl, €CIN NMEKTCH;
6) cpefAcTBa 3KpaHMPOBAHUA CTYNULbI U TOHAO/bI;
7) MapKnpoBKY TOYEK N3MepeHUS;
b) OTY4ETbl 06 NCNbITAHUAX WM cepTUdmMKaTbl Ha NCMONIb30BaHHbIE KOMMOHEHTbI CM3, ecnn NpMMeHuMo;
C) coeanHeHns BHewHNUXx CM3 ans 6eTOHHbIX 6alleH ¢ MeTan/IM4eckon apMmaTypon GallHu;
d) pasmepbl 31EMEHTOB KOHCTPYKLUM pelueTyaTbiX 6alleH.

11.3 VIHcbopmauusa o naowagke pasmeweHus BY

Cnegyloume nHdopmanma 1 JOKYMEHTaUUA No KOHKPETHOW nowajke ana pasMmeleHns BY He asnsa-
IOTCA YacCTblo OLLEHKN KOHCTpYyKuuMn BIY:
a) yacTtoTa BO3HUKHOBEHWS MOJIHWI B MecTe pacnonoxeHus B3C;
b) AONONMHNTENBHO AN AOKYMEHTaLMK NO 3a3eM/IeHNIO:
1) yaenbHoe cONpoTUB/IEHNE TPYHTA,;
2) TOK 3aMblKaHWsA Ha 3eMJIio;
3) Bpems oTkNouveHns K3 Ha 3emnio;
C) NaaH Nno oxpaHe 340POBbS W TEXHWKEe 6e30MacHOCTW ANA CTPOUTE/IbHON MAoWagku no OTHOLEHUIO K
MOJIHUAM W1 rpo3am.

11.4 NHcbopmauua gns pykosogctBa no nposepke CM3

PykoBoacTBo no nposepke CM3 AO/MKHO cofepxaTb Kak MUHUMYM criegylollee:
a) onncaHune CM3;

b) onncaHue CUCTEMbl 3a3eM/IeHNS;

C) OTYeThbl Npeabigyuinx NPOBEPOK, eC/iIn YMECTHO;

d) hopmy oTueTa BM3yanbHOro ocmotpa CMS3;

€) oopmy oTyeTa 0 NosHoi npoBepke CM3.

11.5 PykoBoacTBa

COoOTBETCTBYIOLLME ACMEKTbl, OTHOCALWMECA K CUCTEMAM MOJIHME3alWUTbl 1 3a3eM/IEHNS, AO/DKHbI pac-
KpblBaTbCA B CAEAYIOWMNX PYKOBOACTBAX (MHCTPYKLMAX):

a) PyKOBOACTBA MO MOHTaXy M TEXOOCAYXMBAHUK PYHAAMEHTA;

b) pyKoBOACTBa MO MOHTaXy M TEX0OCAYXXMBAHUK GallHW;

C) pykoBoACTBa No TpaHcnopTuposaHuio, cbopke v BBOAY B akcnayaTtauuio BIY;

d) pykoBoacTBa Mo akcnsyatauum m texobcnyxmsaHuto BIY.

YKa3aHHble MHCTPYKLMUWN MOTYT ObiTb 06bEeANHEHbI.

12 TpoBepKu cUCTEMbI MOJIHME3ALLUTLI

12.1 O6bem nNpoBeEPOK

MporpammMa NpoBepPOK AO/KHA 6bITb OnpefefnieHa W BKAOYEHA B PYKOBOACTBA No B3JY kak 4acTb KOH-
uenuun MonHuesawunTsl. Lienb npoBepok — y6eanTbes, YTO:
- CM3 npopgosxaeT COOTBETCTBOBATb NepPBOHaYa/ibHOMY NPOEKTY HA OCHOBE AaHHOT0 AOKYMEHTA,
- BCce 3n1eMeHTbl CM3 HaxogAaTcsi B XOpPOLWEM COCTOSIHUM M CNOCOGHbLI BbINOMHATH NpefHa3HayYeHHble
PYHKLUN.
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CucTtemMa MOJIHMEe3alNUTbl A0/KHA ObliTb CMPOEKTMpPOBAHA TakuM 06pas3oMm, 4ToGbl y onepaTopa Obinia
BO3MOXHOCTb OCMOTPETb OTBETCTBEHHbIE 3/IEMEHTbI CUCTEMBI.

M3roToBuTENL BIY HECET OTBETCTBEHHOCTb 3a COCTAaB/IEHME M/laHa MPOBEPOK/MHCTPYKUUIA NO OCMOTPY
M BK/IIOYEHUIO MECT C aBTOMaTMYEeCKUM ynpaBneHnem B pa6Goune MHCTPYKLUU, PYKOBOACTBA MO TEXHUYECKOI
aKcnyaTaunm, a Takke B PyKOBOACTBA MO TEXHUYECKOMY OGC/YyXMBaHUIO PyHAAMEHTa U T. 4.

12.2 Tlopsanok npoBefeHns NpoBepoK

12.2.1 O6wue NosIoXeHusd

[JomxHa 6bITb coCcTaB/fieHa nporpamma npoBepok. [MpoBepkn AOMKHbI NPOBOAUTLCA B COOTBETCTBUU C
12.1 wB cnepywouie nepuoabl:

- N3roTossieHns B3Y;

- MOHTaxa B3Y;

- BBoga BJY B akcnnyartauuio,

- yepes onpejeneHHble NPOMEXYTKA BPEMEHU B 3aBUCUMOCTW OT MecTa pacnofioxeHus BIY (obwwme
MakcMmasibHble MPOMEXYTKM BPEMEHU MeXAy PerynsipHbiMy npoBepkamu npuBeneHbl B Tabnuue 6);

- Nocne gemMoHTaxa WM pemMoHTa vyacTteli BOY (Hanpumep, fionacteil, OCHOBHbIX 3/IEMEHTOB, CUCTEM
ynpaBneHnsa n . n.).

12.2.2 TlpoBepKM B Xo4e N3rotoBrsieHnsa BIY

Mporpamma MpPOBEPOK MOXET ObiTb COCTaB/IEHA KOHTpO/epamMy MO KayvecTBy WM C MOMOLLbKO aBToOMa-
TUYECKOro ynpas/fieHUs B COOTBETCTBMM C NOJIOXEHUAMWU NaaHa nNpoBepok. Bo BpeMs M3roToBneHus, cO60pku 1
ycTaHOBKM BJY Heobxopnmo yb6eauTbcs, YTO Bce 060pyaoBaHMe M Mepbl OTHOCUTENbHO MOJIHME3alWuThbl Bbl-
NOJIHEHBbI Hagnexawum o6pa3om. Bce BaxHble geTanu A0/MKHbI ObiTb BKKOYEHbI B paboune UHCTPYKUUU U T. M.

12.2.3 lpoBepkn B xoAe MOHTaxka By

Bo Bpemsa MOHTaxa cuctemy 3a3eMseHus Heo6xo4MMO TwaTtenbHO 0OCMOTPeTb M 06paTuTb BHUMAHME:

- HA MexaHu4yeckne NoBpexXAeHUs BO BPeMs 3eM/sHbIX paboT n 06paTHO 3acbinku;

- MexaHN4ecKyl YCTOW4YMBOCTb BO BpeMs 3a/iMBKuM 6eTOHa;

- 9/1IEKTPUYECKYI0 CBA3HOCTb C APYIMMMW CTallbHbIMW YacTAMW (Hanpumep, CTYNeHbKNU Ha Hapy»XHOl CcTo-
poHe);

- nogcoefnHeHNe K cuctemaMm 3asemseHus pyHaaMeHTa,;

- NoACOeAUHEHNE K BHELIHMM CUCTEMaM 3a3eM/IeHns;

- rTa/lbBAHNYECKYH KOPPO3UH.

Cuctema MOXeT BK/l0YaTb 3/IEMEHTbI, KOTOpPble HEBO3MOXHO OCMOTPETb BO BPEMS MPOBEPKM, N HA HUX
cnepyet obpawate 0co60e BHUMaHME BO BPEMS YCTAHOBKM.

12.2.4 TMpoBepka npu BBOoAe BIY B akcnnyataumio v nepuogndeckme npoBepku

YacTblo BBOga BJIY B akcnnyaTtauuto sensetca npoBepka CM3. OHa [o/kHa ObiTb npoBegeHa, no
MeHbLlel Mepe, NyTEM OCMOTpa, a Takxe onpefeneHns HenpepbiBHOCTU B MecTax, rae CM3 He moxeT ObiTb
nposepeHa. N3mepeHns HenpepbiBHOCTM BbinosiHAT no TOCT P 59789 ¢ nomouwblo COOTBETCTBYHLUX M3-
MepUTebHbIX NPUBOPOB, TaKUX Kak YeTblpexnpoBOAHOW MUKpoOMMETP. Mpumep onpegeneHHbIX ToYeK n3me-
peHua cm. B npunoxeHnu Q.

MpumevyaHne — CoeauHEHUs Yepes LUEeTKN WM UCKPOBbLIE 3a30pbl, UM 3KBUBANEHT MOMYT GbiTb KOPOTKO-
3aMKHYTbI NMPU HEOBXOAUMOCTH, €CNIM HEOBXOAUMO BbINOHUTL U3MEPEHME HEMPEPLIBHOCTY Apyrux vacteii CM3.

Mpy cocTtaBneHnn niaHa NPOBEPOK BaXHO yYecCTb crefylowme acnekrbl:

- 3p03”A M KOPPO3nA 3/IEMEHTOB MOJIHUENPUEMHUKOB (TONLKO nepuoguyeckas npoBepka);

- MexaHu4yeckme u 3fieKTpuyeckne CBONCTBaA MPOBOAHWKOB, COEAWHEHWIA, WCKPOBbLIX 3a30P0B WM
CKONb3ALWNX KOHTAKTOB;

- COCTOSIHME COefVHEHWI, CoOefUHEeHNI A ypaBHUBAHUA NOTEHLManoB, KpenaeHuii nT. n.;

- cocTtosHne Y3UIT,

- KOppo3us 3N1eKTpoAoB 3a3emseHuns (TONbKO nepuoguyeckas npoBepka).

Uepes onpegeneHHble NPOMEXYTKM BpeMeHu (npuBefeHHble B Tabnuue 6) cnegyeT NpoBOAUTL NOJIHYIO
NnpoBepkKy, BKMNOYAA W3MEPEHUA HEMPEPbLIBHOCTU B OTBETCTBEHHLIX 3fiemeHTax CM3 u nposepky Y3WUII, 3a
KOTOpbIMW He BedeTcs HabnwgeHue.

Mpoun3BoauTens ionacTtein n npoussoauTens BOY MoryT B cBoux pykoBogcTBax no TO u akcnnayatayuu
YCTaHOBUTb ONpefenieHHble NMPOMEXYTKM BpemMeHun mexay nposepkamu CM3 B 3aBucumoctu oT Ald, konu-
yecTBa y[apoB MOJIHAW B r0f, Ha OCHOBE MPOYHOCTW MOJIHWE3AWMUTHOW KOHCTPYKUWU, MPOBEPEHHON nyTem
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aHanmsa v ucnbiTaHuii. TexobcnyxmBaHne MOXeT 3aBUCETb OT YACTOTbl BO3HUKHOBEHMWS yAapOB MOJIHUN, €C/N
OCYLLeCTBNAETCA MOHUTOPUHT yaapoB MO/HUK B B3Y.

Mi3mepeHus HenpepbiBHOCTU COEAUHEHWIA MOXHO MNPOBECTU C MCNO/b30BaHMEM YeTbIpexXnpoBOAHOrO
MUKpOOMMeETpa ANA NOATBEPXAEHUS HENpepbiBHOCTU. Mcnosib3yemblii KpUTEPUI YCNELWHOro NpoX0oXAeHus
MOXeT 3aBUCETb OT KOHCTPYKLMUN N MO3TOMY AOJ/DKEH ONpefensatbca nsrotosutesniem. OTCYTCTBUE HENpepbIB-
HOCTM YeTKO CBMAETeNnbCTByeT 06 OTka3e CUCTEMbI, O4HAKO CaMoro no cebe M3MepeHWs HeJoCTaToO4yHO AN
NPOBEPKN 1 NOATBEPXAEHUS COOTBETCTBUS KOHCTPYKLUMU.

OcHOBHas uenb — y6eaAnTbCs B LLe/IOCTHOCTU COEANHEHUSA, a He onpeaeIeHHOr0 KOHKPETHOro 3Ha4YeHus.

YaenoHble BeNYMHbBI [OMNYCKAeTCA WUCMONb30BaTb B KAYECTBE OMOPHbLIX MEXAY NpoBefeHuemM nepuo-
ANYECKNX N3MEpPEHUn. M3amepuTenbHble TOYKM U Npeaesnbl MU3MEPEHUN A0MKHbI ObiTb YETKO yCTaHOBJ/IEHbI B
PYKOBOACTBE MO aKcnayataumm u TEXHUYECKOMY 06CyXnBaHMIO.

MpepnoyTMTenbHO, YTOOGLI HENPEPLIBHOCTb BEPTUKANbHLIX MOSIHNEOTBOAOB B 1onactax BAY obecneuyn-
Banacb 6narofaps KOHCTPYKUUM CUCTEMbI W NpOBepssiacb BO BPEMSA U3rOTOBJ/IEHUSA, TakuM 06pas3om, OTCyT-
cTBOBana 6ol HEOGXOAMMOCTb NPOBEAEHNSA U3MEPEHUSA HENPEPbIBHOCTU B MOJIEBbIX YC/I0BUSAX.

M3roToBuTENb A0/KEH NPEAOCTaBUTL NfaH NPOBEPOK ANA pasfimyHbixX Yyacteih CM3, koTopble Heobxoau-
MO MHCMEKTUpOBaTb. B nnaHe Ao/MKHO GbITb ONpefeneHo, Kak 4acTo 1 kKakum o6pa3oM NPOBEPSIOT pas/inyHble
yacTu, B TOM 4YuC/Ne 4YTO MPOBEPST NyTEM W3MEPEHMUIA WU, €Ccn HeobXoaumo, MeToAbl M3mMepeHuin. Obwni
nnaH nposefeHns nposepok CM3 npeacTtaBneH B Tabnvue 6, KOTOPbIA NCNOMbL3YKOT B Cy4Yae, ecnm U3roToBu-
Tenb He NpegocTaBu NnaaH NpoBepok. MIHTepBanbl Mexay NpoBepkamMu MOTyT OT/IMYaThCS OT yKa3aHHbIX B Ta-
651mue 6, ecnvm OHW ykasaHbl M3roTOBUTENIEM B fOKYMEHTaL MK, OTHOCALENCA K KOHKPETHOW KOHCTpyKuun CM3.

Tab6nunya 6— O6WMe nHTepBasibl NpoBepok CM3
MeproanyHOCTb MOMHON NPOBEPKM,

BK/ItOUAs UBMEPEHUST HENPEPbIBHOCTY
COeVHEHN (CKOMbKO pas B rof)

MeproanyHOCTL BK3YaslbHOrO OCMOTPA

YpoBeHb 3aLLyThI (CKOMbKO Pa3 B rog)

Inl 1 2

nwniv 1 4

12.2.5 TpoBepka nocrie geMoHTaXxa WM peMoHTa OCHOBHbIX Y3/10B

Mocne gemMoHTaxa WM peMOHTa OCHOBHbIX YacTeli B3Y Heobxoammo ybeamTbCcs, 4TO Bce 06opypno-
BaHWe, nverwee oTHoweHne kK CM3, fOMKHbIM 06pa3oM yCTaHOB/IEHO Ha npexHee mecTto. lMpu Heobxoam-
MOCTU MOXET ObITb NpOBeAEeHa NosiHas NpPoOBepKa.

Korgpa BQY paboTaeT B HOpMasbHOM pexume, 4acToTa NpPOBEpPOK OGyAeT onpenenAaTbCs B 3aBUCMMOCTM
OT YC/I0BUI OKpyXatliein cpefbl, HO NpoBoAMTbL NpoBepky CM3 BJY cnegyer ¢ 4yacToTol, yka3aHHoOW B 12.2.4.

12.3 TexHn4yeckoe obcnyxmnBaHue

PerynsipHble npoBepkn ABASIOTCA rNaBHbIM YC/IOBMEM HafexXHoW padbotel CM3 B3Y.

Ecnn koHcTpykumnsa CM3 cofepXuT nsHalwnBaeMble getanun (TOUKM MOSTHUENPUEMHUKOB, MEeXaHu4yeckne
CKONb3ALWMe KOHTaKTbl, UCKPOBble 3a30pbl, YCTPONCTBA 3alUTbl OT UMMY/bCHbIX NEPeHanpsXeHuin u T. n.),
Heo6Xxo4MMO rapaHTMpoBaTh, YTO 3TW AeTasiu NPOXOAAT PerynspHbIii TEXOCMOTP BO BPEMS PeryssipHbiX nNpo-
BEPOK B COOTBETCTBMW C UX CPOKOM CAYXObl MU/IM YTO 3a COCTOSSHWEM 3TUX AeTanei cnegut cuctema aBToma-
TUYECKOro KOHTpPOAsA, koTopas nHopmupyeT onepatopa B3Y o HencnpaBHOCTU AeTanei.

Bce n3HoweHHble Wan gedekTHble AeTann cnefyet He3aMenIUTeNbHO 3aMeHATb.
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MpunoxeHve A
(cnpaBo4HOE)

MonHunesawmta masnibix By

K manibim BQY oTHocsTca BQY ¢ omeTaemMoil niolagblo BETpokosieca MeHee mnv paBHol 200 M2, BXOAHbIM Ha-
npsbkeHnem o 1000 B nepemeHHoro Toka wam 1500 B NMOCTOAHHOrO TOKa, AJ/11 aBTOHOMHOIO NMPUMEHEHUSA U reHepaumm
M36bITOYHON 3HEprnn B ceTb. OBbIYHO Takne BIY npefHasHayeHbl 4519 MPOU3BOACTBA 3/1EKTPOIHEPTN, KOTOpasi B OCHOB-
HOM HeobxoAuma [/15 UCMOJIb30BaHWs Ha MecTe.

B3Y masioli MOLHOCTU TakKe A0/MKHbl OblTb OCHALLEHbI CUCTEMOW MOJHME3awmTbl. UTobbl Takne BIY cmornm
npogomkatb paboTy nocsie BO3AENCTBUS BbICOKOTO NMEPEXOAHOIO HaMPSHXKEHUS Y TOKOB, CBA3aHHbLIX C KOPOTKMMW OAUHOY-
HbIMV MMMy/NbCaMy TPO30BbIX Pa3psfoB, HEOOXOAMMO 06ecrneynTb 3almTy OT NEPEXOAHOI0 HaMNPsXKeHUss COoeUHEHUs C
BHELLHel CeTbio N COeAMHEHWIA CUCTEM YNpaBieHnst 1 CBA3N (eC/in TakoBble umetoTcs). Mpamble yaapsl Mo/iHUM B BIY
MaU10i MOLLHOCTM ByAyT OTHOCUTENIbHO PefKUMM, €C/IN TOSIbKO OHW He pasMeLLeHbl Ha BbICOKOM OTKPbLITOW MecTHOCTM 6e3
3aWwmTbl. OgHAKO CUCTEMbI AO0/MKHbI OCTaBaTbCs 6e30MacHbIMY Kak C TOUKU 3peHNsT COXPaHEHNs (DN3NYECKON LiesIoCTHOCTM
N HEMPUYMHEHUS Bpeaa Noasam Npu OTpbIBE KOHCTPYKLUWIA, Tak 1 HeAOMYLLEHNS NoXapa Win NoBPeXAeHUs 3/1eKTPUYECKOIA
CUCTEMBI, K KOTOPOW noAk/toYeHa TypouHa.

W xoTs HacToAWwi cTaHJapT He pacnpoCcTpaHSaeTcs Ha MOSHMe3almTy BOY manoli MOWHOCTY, HEKOTOPbIe OCHOB-
Hble NPUHLMMBI Y NOAX0AbI, YCTAaHOBJ/IEHHbIE B HACTOSLLEM CTaHAapTe, MOryT CNOCO6CTBOBATL HELOMYLLEHNIO YNOMSAHYTbIX
BblLLIE PUCKOB Mpy pabote masibix BIY.

[nsa obecneuveHns adpheKTUBHOM MOMHME3aWMTbl Npy co34aHMn CM3 MOXHO MCMO/b30BaTb MPsiMble UCMbITaHWS
NPV BbICOKUX 3HAYEHUAX HaNpshkeHus n Toka (cM. npunoxerue C). McnbITbIBalOT Takue KOMMOHEHTbI, Kak /1onacTtu, aHeMo-
METPbI, KOPNYC reHeparTopa; aNeKTpuyeckas cxema n cuctema ynpasnieHus. OKoHuaTesibHOe pelleHve Nno MosHuesawmrTe
MOXeET 06beVHATL B cebe cTepXeHb MOTHMEeOTBOAA, MPOCTUPAIOLLMIACA Bbille BETPOKONECa U COeAVHEHNS YPaBHUBAHUS
noteHumana, a Takke Y3UI, achhekTMBHOCTb KOTOPOTro Takke A0/MKHA ObiTb NOATBEPXKAEHA UCMbITAHUSAMU.

50



FOCT P 54418.24—2023

MpunoxeHne B
(cnpaBo4HOE)

BosaeiicTtBue MonHum Ha B3Y

B.1 Mpo3oBasi 06CTaHOBKA

B.1.1 O6Lpme NoMoXeHus

B HacTosILLEM NPUIOXKEHMN NprBEAEeHa Hanbonee 3HauMmast HpopMaumsa Nno rpo3oBoii 06CTaHOBKE, KOTopast Tpe-
6yeTca ANA NOHMMAaHUS SABNEHWIA, NPOUCXOAALLMX NP yaape MOSHWK, M NPOLLECCOB, CBA3AHHbIX CO B3aMMOLENCTBMEM
MosHMKM ¢ BRY. Bonee nonHas uHdopmauus npueegeHa B [29].

B.1.2 CBoiicTBa MOJIHUM

Mo/IHMIO MOXHO paccmaTtpyBaTh Kak MCTOYHUK TOKa. [/1 NpOEeKTMpOoBaHus, onpefesieHnst napaMeTpoB 1 Bbibopa
KOMMOHEHTOB MOJTHME3ALLUTbI UCMO/b3YIOT YeTbIpe napameTpa TOKa MOSHWUW: NUKOBbLIV TOK /, CpeaHss KpyTU3Ha UMMynbca
Toka d//df, 3apsig Q n yaenbHas aHeprus WR.

Makc/MasibHO 3aMepeHHOEe 3HAYeHUe Toka MOJIHWMM, NPOU3BOAMMOE OTAE/bHLIM YAapoM, NeXWT B AnanasoHe oT
2 o 300 KA. MakcumasbHO 3aMepeHHble 3Ha4YeHus 3apsga U yaesbHOM 3HEepPrum CoCcTaB/ISIlOT HECKOSbKO COTEH
KynoH (Kn) ngo 20 Mx/Om (B KpaiiHe pefKux criydasix) COOTBETCTBEHHO. DTV NapameTpbl TOKa MOSIHUM BAVSIKOT Ha BENW-
YMHY hr3nyeckoro yuwepba, npuumMHaemMoro nonactam B3Y w/vnmn annapatype CM3. Toku yaapa MOMHWIA AatoT BbICOKME
Harpysku, KOTopble MHOr4a paspyLuarT KOHCTPYKLUIO slonacTeit 13 koMnosuta. OHU Takke BAWST Ha YPOBHU KOCBEHHbIX
BO3JECTBUIA Ha 3/1EKTPUYECKNE W 3/IEKTPOHHbIE CUCTEMBI. [lepeHoc 3apsaa NpMBOAWT K MaB/EHNIO B MECTaX MPUIOXe-
HUSI MOJTHUMW, HaNpPUMep B MPUEMHUKaX 1 APYrMX MecTax, rAe TOKA MOJSIHUM AO/MKHbI NPOATW Yepes 3a30pbl Ha NyTW TOKa.

MakcuMasibHble 3Ha4YeHNs1 MapameTpOB TOKa MOJSIHAM PeasM3YyHTCA NULb B Ma/IOM NPOUEHTe MosHuiA. CpegHee
3HayeHue NMKOBOro Toka cocTaBnseT npumepHo 30 KA CO CpefHUMM 3HAYEHUAMW 3apsga W yaenbHoW aHeprumn 5 Kn n
55 kx/Om cOOTBETCTBEHHO. KpoMe TOro, 3/1eKTpUYeCcKne XapakTepUCTMKM TOKa MOJSIHUM OT/IMYAKOTCA B 3aBUCUMOCTW OT
Tvna paspsga MOSHWW, BPEMEHMW roga v reorpadmnyeckoro nosiokKeHus.

DnekTpuyeckne nosns, HeNoOCPeACTBEHHO NPeALIecTBYIOLME NPOXOXKAEHUIO MOSTHUN, SBASIOTCA Takke YacTbl rpo-
30BOI 06CTAHOBKM, W 3TV MO ONPEAENSIOT, Kya B KOHCTPYKLMIO BOWAET MOHWS, ByayT i HENpPOBOASALLME MOBEPXHOCTU
KOHCTPYKLUMKN I'Ip06VITbI N NoABUTCA N B COeANHALLINX Kabensix Tok ot BHYTPEHHUX NpOoBOAALLNX 3/1IEMEHTOB.

B.1.3 dopmMuMpoBaHMe MOJTHUEBOIO paspssa

MosnHuM 06pasyloTca nocne OTAeNeHs paspsga B rpo30BbIX 06n1akax BCNeACTBME MPOLECCOB, OMUCAHHbLIX B Ha-
yuHoli nuTepatype (Hanpumep, [29]). MonHUIO 3aMeyatoT, Koraa 3ToT 3apsif, paspskaeTcs B 3eM/IK0 WU B 30HY C 3apsiaoM
NPOTUBOMOJIOXKHOW MONSAPHOCTU B TOM e W cocegHem obnake. Cneaylolee fanee onncaHne KacaeTcs TO/IbKO paspsi-
[0B MOSIHAM B 3eMJ10, YTO MPUBOAUT K Nepejade 3apsga Mexay rpo3oBbiM 06/1aKoM 1 3eMneil.

CyLecTByeT ABa OCHOBHbIX TWUMa MOJIHAM — HUCXOASLLME WM BOCXogswwme. Huexoaawmii paspsg MonHum Gepet
Hayas10 B rpo30BOI Tyye W HanmpaB/ieH K 3emsie. I HA0GOPOT, BOCXOAALWMIA pa3pss MOMHUM 6epeT Hadyaulo B OTAE/bHON
BO3BbILLUEHHOCTU Ha 3emsie (Hanpumep, Ha BEPLUUHE TOpbl) WX HABEPXY BbICOKON 3a3eMJ/IEHHON KOHCTPYKUUM W Hanpas-
NleH B rpo30Boe 06/1aKo.

Pa3psig, MOMHMM COCTOWT M3 OLHOTO WM HECKOMbKMX YAApOB B BUAE KOPOTKOrO yaapa, Kak npaBuio, NPOLOIKU-
TENbHOCTBI0 MeHee 2 MKC (pUcyHOK B.1) v onutensHoro yaapa, Kak npaBusio, NPOAO/MKUTENBHOCTLIO 60nee 2 MKC (pucy-
HOK B.2). Bclo BETBb, NMPOXOAALLYI OANH WOHU3MPOBAHHbIN NYTb, HA3bIBAKOT Pa3psSLOM MOJSHUW, KOTOPLIA AnnTcs Ao 1c.

Tok, KA

0 1— HauasbHbIA MOMEHT KOPOTKOTO YAapa MOSHWM, / — MIKOBOE 3HaUeHWe Toka; /— ToK; T1— A/MTEe/bHOCTbL KOPOTKOrO yaapa MOHWK;
T2 — [/ITENIBHOCTb UMMY/IbCa

PucyHok B.1 — padhuk n3meHeHns Toka Npy KOPOTKOM yaape MosHUM (06bIYHO T2 < 2 mc)
(FTOCT P M3K 62305-1—2010, pucyHok A. 1)
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Tok, KA

7iag— Bpemsi 4 MTeNbHOro yaapa MosHUY; QOng — 3apsj, AIMTENBHOTO Yaapa MOJTHUN

PucyHok B.2 — Mpadhuk n3meHeHus Toka npu AnTenbHOM yaape MosHuM (06blMHO 2 MCc < T, < 1¢)
(FOCTPM3K 62305-1—2010, prcyHOK A.2)

Kpome TOro, yAapbl MOSIHAM PasfesisioT Mo UX MoSPHOCTU (MOMOXUTENIBHOMY WM OTpULaTeslbHOMY 3apsigy) v
nocnefoBaTe/IbHOCTM NOSBNEHNA (MepBbIl, NOCAeAyoWwwil, HanoXeHHbIR). OTpuuaTesbHbIA yaap yMeHbluaeT oTpuua-
TeNbHbIV pa3psag, OT rpo30BON Tyun A0 3eman. MonoxuTenbHblli yaap NpuBOAWT K MEPEHOCY NOMOXWTENLHOMO 3apsija oT
rpo30BON Tyun [0 3eM/n. BONbLIMHCTBO YAApPOB MOSHUM OTpuLaTeslbHble 1 coCTaBNsAoT 40 90 % HUCXOAALLMX MOJTHUNA.
Kak npaswno, nonoxutesnbHble yaapbl MOSHAW UMEKT CaMble BbICOKME 3HAYeHWs1 napamMeTpoB Toka (T. e. 6osiee BbiCOkMe
/, Q n WIR), a oTpuuaTenbHble yaapbl MO/IHAW MMEKT HanGOosbLLYH KPYTU3HY MMMY/Ibca TOKa (T. €. caMble BbICOKME OT-
HoweHus d/df).

Bce yaapbl MOSTHUM He MOXOXW APYr Ha Apyra u3-3a eCTeCTBEHHbIX U3MEHEHUIA B 06pa3yoLLeil X rpo30Boii Tydye U
VHAMBMAYabHLIX NyTein Ao 3eman. Hanprvmep, HEBO3MOXHO MNpeAckasaTb, YTO CreAylolwas MOMHUA, NAYLWas K KOHKpeT-
HOIi KOHCTPYKUMK, ByAeT MMETb MUKOBbIA TOK 3aJaHHON BEMNYMHbI. MOXHO MLWb OTMETUTb, YTO KOHCTPYKUWSA MMeET 3a-
[aHHY0 BEPOSATHOCTb NOPaXKeHVs yAapoM MOJHUM € napameTpaMu TOKa, NPEBbILLAIOLLMMUN KOHKPETHYIO BEIMUMHY.

PacnpegeneHns BepOATHOCTU 3HAYEHUI 3/IEKTPUYECKMX MapaMeTpoB, UCMO/b3yeMbIX A1 ONUcaHua yaapa MoJi-
HUM B 6a30BbIX CTaHAapTax no mosHunesawmte FTOCT P M3OK 62305-1, TOCT P M3K 62305-2, TOCT P M3K 62305-4 n
FOCT P 59789, 6binv nosny4yeHbl 6narofgaps NpsMbIM M3MEPEHUSIM peasibHbIX YAAPOB MOJHUIA B BbICOKME GallHW. 3Tn
napameTpbl 4719 HUCXOAALLEN M BOCXOAALEA MOMHUIA npuBefeHbl cooTBeTCcTBEHHO B B. 1.4 n B.15. lononHuTtenbHas
YTOUHSAOWAA MHAOPMAaUMS MOXET ObITb MOJlyYeHa C NOMOLLbIO PErMOHa/bHBIX U FOCYAapCTBEHHbIX CUCTEM 0603HaYEeHMsI
MECT MOJIHWA. 3TN CUCTEMbI MOTYT PerMcTpupoBaTb MECTOMNO/IOXEHNE yaapa MOSTHAN U OLEHWUTb MUKOBBbIA TOK.

PacnpegeneHns BeposATHOCTH, KOTOPbIE ONUCHIBAIOT NapaMeTpbl TOKa MOJTHUMW, OT/IMYHbI A8 K&XKA0ro TUna MOJSHUR
(Bocxopswan/HiexoasaLwasn n nonoxurenbHas/oTpuuaresnibHast). CooTBETCTBYIOWME pacnpefesieHnst BEPOSATHOCTA MNokKa-
3aHbl HWKE BMECTe C XapakTepHOoi (hopMOi BO/HbI KaXXAOro Tuna paspsga. YkasaHHblli ypoBeHb BEPOATHOCTM NOKasbl-
BaeT BEPOATHOCTb KOHKPETHOrO napameTpa Toka OTAe/IbHON MOMHUKM, NPeBbIuatoLLyto TabnnyHoe 3HayYeHune.

B.1.4 Hucxopgauwme mMonHUn

B.1.4.1 O6LiMe nonoxeHus

Hucxogsiwye MonHWM nepBoHaYasibHO 06pasyloT npeaBapuTebHbIA Npoboli BHYTPU rpo30BOi Tyuun. B HacToswee
Bpems husmka 3Toro npowecca [0 KoHUa He usyyeHa. HamHOro siyyiie nsyyeHbl YacTy npoLecca paspsga, Kotopble npo-
NCXOJAT HKE YPOBHS FPO30BbIX TyY.

B. 1.4.2 OTpuuaTesibHble HUCXOAALME MOSHAM

Mpy oTpuuaTeNbHOM yaape MOMHUM CMELLAWMIACA NnAep HUCXOAWT C rpo30BOro obsiaka K 3emse CTyneHsMU B
HECKOJ/IbKO [eCATKOB METPOB C BPEMEHHBLIMU Nay3aMn MeXAy OTAe/IbHbIMU CTYMNeHsIMU NpuMepHo B 50 MKc. CTyneHn nwve-
0T KOpoTKMe (0ObIMHO 1 MKC) UMMYsbCHbIE TOKM 6onee 1 KA. MoAHOCTLIO pPa3BUTLIN KaHaul nngepa UMmeeT O6LmMiA 3apsg
npumepHo 10 Kn nnn 6onee. uameTp kaHausia NeXuT B AMana3oHe 40 HECKOJIbKUX AeCATKOB MeTpoB. O6Las npoaomku-
Te/IbHOCTb MpoLecca CMEeLLAoLLErocs AMaepa COCTaB/seT HECKObKO AECATKOB MUANCEKYHA,. TYCKMbIA kaHan nuaepa
06bIYHO He BUAEH HEBOOPYXEHHbLIM Na30M.

MoTeHuman OKOHYaHus nuaepa, KOHYVK nvaepa, npesbiwaeT 10 MB Mo oTHOWeEHMIO K 3eMne. o mepe npubnmxe-
HUS KOHYMKa Nngepa K 3emsie 3TOT BbICOKWIA MOTEHUMa NOBbILWAET HanpsKeHWe 3/1eKTPUYECKOro Noss Ha NOBEPXHOCTU
3emnn. Korga anekTpuyeckoe nosie Ha ypoBHE 3eM/IN MPeBbILAET BE/IMUMHY 3/1IEKTPUYECKOTO Npobos BO3ayxa, «OTBeT-
Hble» (ABWKEHWE BBEPX) /INAEPbl UCXOAAT OT 3eM/IN WM C KOHCTPYKUMI Ha 3eMne. 3TW ABWXKYLLME BBEPX Nnaepbl 06bIYHO
Ha3bIBaAIOT BCTPEYHbIMY ingepamu. BecTpeuHble nMaepbl UrpatoT BaXXHYIO pPO/b B ONPeAesieHn TOUKM NPUIoKeHUs yaapa
MOJTHUW K OOBEKTY.

Korga Hucxofsawwmin cmellatolmincs nuaep BCTpevaeT ABWKYLLMIACA BBEPX BCTPEYHbIA Nvaep, ycTaHaB/MBaeTcs
HenpepbIBHasA JOPOXKa OT rPO30BON Tyun K 3emsie. 3aTeM HaKOMJIeHHbIV B NMAep-kaHase 3apsj paspskaeTcs Ha 3eM/1o
BOJTHOIi TOK&, pacnpocTpaHstoLelica A0 NOHM3MPOBaHHOTO kaHasla Ha CKOpOCTU, MPpYMEPHO paBHON 1/3 ckopocTu ceeTa.
3TOT npoLecc HasbIBaOT NEPBO 06PaTHON MOSHMEN. MepBas obpaTHas MOHUA MOXET MMETb NMKOBOE 3HaYeHue [0 He-
CKOJMIbKUX COTEH Kn/ioaMnep M AIMTeNbHOCTb HECKOBKO COTEH MUKPOCEKyHZ,. Mpouecc BXoAa pacnpocTpaHsioLLeincs BHU3
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MOJIHAN NOKa3aH Ha pucyHke B.3. Ha pucyHke BUAHO, YTO YCNIOBUS OT OTHOCUTE/bHbIX A0 3Ta/TIOHHBIX (Hanpumep, YpoBeHb
MOps1), BO3AENCTBME 06BLEKTOB Ha FPYHT YCUMBAIOTCS Ha y4yacTKax C BO3BbILLEHUAMU W B ropax.

Mocne BpemeHHOro MHTepsasia nopsiaka or 10 MC [0 HECKO/IbKMX COTEH MWISIMCEKYHA JasibHeiluve MapLupyTbl
nvgep/o6patHbIi yaap MOSIHAM MOTYT c/iefoBaTtb Mo nyT!, BbiIGpaHHOMY nepBbIM 06paTHbIM yaapoM MosHWM. CTpenoBug-
HbI ngep, NpeALecTBYOWMIA 3TUM NOCNeayloWmM 06paTHbIM yaapaM MOSIHAKM, O6bIYHO He SB/ISIETCS CTyMeHYaTbiM U
HaMHOro 6bICTpeli (4MTENbHOCTb HECKOMBbKO MUNNCEKYHA). B cpegHeM paspsg MOMHUM COAEPXUT OT TPeEX A0 YeTbIpex
06paTHbIX yAapoB MOSHWUK (BK/IKOYas nepsblii). ObpaTHble yaapbl MOMHUM UMEKOT BUAMMYIO YacTb paspsia MOSHUW.

Ba3osble ycnosus Ycnosus ycuneHus

PucyHok B.3— lMpoLecchbl (hopMMPOBaHNS HUCXOASALLEA MOSTHUM

Mocne oAHOro MM HECKOMbKMX 06paTHLIX YAApOB MOJIHUM HEMPEPbIBHLIA TOK (Ha3blBaeMbIl Takke OINTE/TbHbIM
yAapoM MOJSIHUM) MOXET NpoTekaTb Yepes BCe eLlle MOHN3MPOBAaHHbIN KaHau. HenpepbiBHbIE TOKW 3HAYUTENBHO OT/INYAI0T-
CS1 OT KPaTKOBPEMEHHbIX TOKOB C BbICOKOW amMninTy[ol 06paTHbIX yAapoB MOMHAW: CPEHAS aM/UTy4a Toka HaxoguTcs
B Anana3oHe HECKOJIbKUX COTEH amnep, a A/IMTENTbHOCTb MOXET COCTaB/SITb HECKO/TbKO COTEH MUINCEKYHA. AUTeNbHble
yAapbl NepeHocsaT 6onbluve 3apsfbl HEMOCPEACTBEHHO OT rPO30BOMA Tydn Ha 3emsto. lMopsaka NosoBUHbI HACXOAALWMX
MOJTHUIA BK/THOYAOT ASIMTENbHBIA yaap.

Ha pucyHke B.4 nokasaH xapakTepHblii Npodinsib ToKa OTpULATENbHON HUCX0ASLWER MoNHMK. Bcnep 3a KOHTakToM
CTyNeH4yaToro nngaepa co BCTPEYHbIM NNAEPOM MOSIB/ISAETCA NepBblii 06paTHbIN yaap MOSHWW, NPUBOAALMIA K NOSIB/IEHUIO
(Ha 3eMne) UMNYNbCHOTO TOKa C BbICOKOA aMmnIvMTyAoN, ASLErocsi HECKOIbKO COTEH MUNMCEKyHZ. MKOBOE 3HayeHue
TOKa HaxoguTca B Auanas3oHe OT HecKosibkux kunoamnep o 100 kA, cpefHee 3HaueHue coctaBnset nopsgka 30 KA.
Bcnepn 3a nepBbiMM 06paTHLIMK yaapamy MOJSIHUM MOTYT BO3HWKHYTb nocnepytowmii(e) obpatHblii(e) yaap(bl) MOMHUNA U
anvtenbHblli(e) yaap(bl). XoTs nocnegyowye obpaTtHble yaapbl MOSIHUM 06bIYHO MMEKT HU3KOE NMMKOBOE 3HAYEeHNe ToKa U
60s1ee KOPOTKMiIN CPOK MO CPABHEHMIO C MEPBLIMM 06PaTHLIMI yaapamn MOSTHUM, OHW, Kak NPaBu/o, UMET 60/1ee BbICOKYHO
CKOpOCTb pocTa Toka. OTpuLaTesibHble HACXOAALWME pa3psabl MOSTHAM MOTYT COCTOATb M3 KOMOUHALMIA Pa3NnyHbIX paHee
YMOMSIHYTbIX KOMMOHEHTOB TOKa, Kak NMokKa3aHo Ha pucyHke B.5.

MapameTpbl TOKa OTpULATENBHON HUCXOASALLEA MOMHUM NpuBeAeHbl B Tabnuue B. 1

PucyHok B.4 — TunuuHbli npochusb oTpULATENIBHON HUCXOAALWEA MOMHUM (He B MacluTabe)
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KopoTkuii 1 gnntensHblin yaapbl

3apsag, NOSIOKUTE/TbHBIA N OTpVILI,aTeﬂbeIVI 3apag, NONOXWTESbHBIA N OTpVILI,aTeI'IbeIVI

3apsag oTpyuaTeNbHbIN

PucyHok B.5— TunnuHble KOMNOHEHTbI HUCXOASALLMX Pa3psiaoB MOSHUIA A1s1 PAaBHUHHOMA MECTHOCTW W HEBbICOKUX
coopyxenuii (TOCT P M3K 62305-1—2010, pucyHok A.3)

Ta6nunuya B.1— MapameTpbl Toka HUCxoasLwwero paspsga monHin (MOCT P M3K 62305-1—2010, Tabnmua A. 1)

®rKcHpoBaHHbIE 3HaveHms
MapameTp 3HaYeHns ana Tvn yaapa MosHUn
yM3 1 %%  50% 5%

/, KAD) 4 20 90 MepBblii OTpULATE bHbIA KOPOTKWIA
50 49 11,8 28,6 Mocnepyowmin oTprLAaTENbHbIA KOPOTKWiA

200 4,6 35 250 MepBblii NOMOXKNUTENBHBIA KOPOTKMNIA

(eANHNYHBIN)
Mlash’ A 300 1,3 75 40 OTpuuaTesibHbIi
20 80 350 MonoxuTtenbHbIi

100 11 4,5 20 MepBblii OTpULLATE bHBIN KOPOTKUIA
0,22 0,95 4 Mocnepytowmii OTpULATE bHBIA KOPOTKWIA

2 16 150 MepBblIi NOMOXNTENBbHBIA KOPOTKMNIA

(eaAVHWNYHbIR)

WR, kIx/Om 10 000 6 55 550 MepBblli OTpULLATE bHbIA KOPOTKUIA
0,55 6 52 MocnepyoWwmin OTpMLATENbHbIA KOPOTKWIA

25 650 15 000 MepBblii NONOXUTENbHBIA KOPOTKUIA

d/7dfmax, KA/MKC 20 91 24,3 65 MepBblii OTpULLATENbHBIA KOPOTKULA
9,9 39,9 161,5 Mocnepyrowmii OTpULATE bHBIA KOPOTKWIA

0,2 2,4 32 MepBblii NOMOKNTEbHBIA KOPOTKMIA
d//d"30 %/90 YSKAIMKC 200 41 20,1 98,5 MocnenyroLwmii oTpuLaTebHbIA KOPOTKMIA
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OkKoHuaHne Tabnmupi B. 1

®YKCMPOBaHHbIE 3HaueHn
MapaveTp 3HaveHua s Tvin yoapa MosHUn
YM3 1 95% 50 % 5%
Qong’ 200 — — — [nuTensHblii
o © 0,5 — — — [nnTensHblii
[nvtensHocTb hpoHTa 1,8 55 18 Meps.blii oTpULATENbHBIA KOPOTKUIA
nMnybca Toka, MKC o o o
. 0,22 11 4,5 Mocnepyowmin oTpuLaTesnbHbIA KOPOTKMIA
35 22 200 MepBblii NONOXUTENbHBINA KOPOTKMIA
(eguHNYHbIN)
[nvtenbHocTb yaapa, 30 75 200 MepBblii OTpULATENbHBIA KOPOTKUIA
MKC
. 6,5 32 140 Mocneaytowmii oTpuLaTENbHbIA KOPOTKUIA
25 230 2000 MepBbIii NONOXNTENbHBIA KOPOTKUIA
(eAVHNYHBIN)
BpemeHHol nHTepBan, . 7 33 150 MHorokpaTHble oTpuuaTesibHble
MC
O6wan AmMTenbHOCTL 0,15 13 1100 OTpuuatesnbHble (BCe)
yaapa, mMc
— 31 180 900 OTpuuatencHble (6e3 eAVHNYHOrO)
14 85 500 MonoxuTenbHbIN

1) 3HaveHus / =4 kKA n / = 20 KA cOOTBETCTBYHOT BEPOATHOCTN 98 % 1 80 % COOTBETCTBEHHO.

B.1.4.3 MonoXuTenbHble HACXOASLLME MOJTHUN

B oT/iMume oT oTpuuaTesibHbIX NOMNOXUTENIbHbIE HUCXOAALUME paspsabl MOMHUM UHULMMPYET HENnpepbIBHO pacnpo-
CTPAHALLMIACA HUCXOAALLMIA NMAEP, KOTOPbIA He BbISBNSET ABHbLIX CTyMeHel. Tanbl BCTPEYHOro nugepa v obparHoro
yfapa MOMHWM NoAO06HLI NpoLeccam, ONMCaHHbIM Bbille 4151 OTPULATE IbHbIX HUCXOAALWMX Pa3psgoB MOSHWA. Tonoxu-
Te/bHbIV HUCXOAALWMIA paspsas MOMHAN 0BbIYHO COCTOMUT TObKO M3 OAHOr0 06PaTHOro yaapa MOJSIHAK, 38 KOTOPbIM MOXeT
cneposatb A/MTe bHbIA yaap.

MoNoXNUTE NbHBIE HUCXOAALLUME MOJSTHAM OYEHb BaKHbI /1A MPAKTUYECKOW MOMHUE3aWwuThl, T. K. NMKOBOE 3HauveHve
ToKa /, 3apsga Q uypaensHas aHepruss W/R MoryT 6bITb 60/1bLUE, YEM MPY OTPULLATENIbHOM HUCXOASLLEM pa3psife MOJSIHUM.
O6paTHbIil yaap MOSHAN CTPEMUTCS K MEHbLLER CKOPOCTM pocTa ToKa MO CPaBHEHMIO C OTpuUaTe/bHbIM MepBbiM 06part-
HbIM Y4apOM MOJIHMK. XapakTepHblii NPOdNIb TOKa A1 MONOXUTENbHON HUCXOASALWEN MOMHWMN NoKa3aH Ha pucyHke B.6.
XapakTepHble anekTpuyeckme napameTpbl CBEAEHbI BMECTE C napaMeTpamu oTpuuaTenbHbIX paspsgos B Tabnuuy B.1.

PucyHok B.6 — TununuHbIli Npodinsib NONOXUTENBHON HUCXOAALLEA MOHAN

B.1.5 Bocxogsuwye MosH1n

3ap;|,q B I'p0O30BOM obnake Bbi3blBaeT POCT 3/IEKTPUYHECKOTO MNOoJ/IA Ha NOBEPXHOCTU 3eM/I1, HO 00bIYHO fABNsieTCA
HEAOCTaTO4YHbIM /14 3anyCKa ABWXYLLErocAa BBEpPX vaepa. OAHaKO ANNEKTPUYECKOE NONE MOXET 3HAYUTE/IbHO BbIpacTu
B ropax, Ha pacnosioXXeHHbIX Ha BO3BbILLEHHOCTAX 06bEKTaX MM BbICOKMX KOHCTPYKUMAX, MOA06HbLIX GawHAM v BY
(pvicyHok B. 7). B Takux mecTax HanpshKeHHOCTb 3/1EKTPUYECKOr0 MOt MOXET BbITb AOCTATOYHOM A1 UHULMMPOBaHUS NU-
Aepa, ABVKYLLIErocsi BBEPX C 3eM/IM Ha rpo30Boe 06/1ak0. KOHCTPYKUMK, BbiCOTa KOTOPbIX Bbilwe 100 M YpOBHS MECTHOCTU
(Hanpumep, coBpemeHHas B3Y), 0COGEHHO NOABEPXEHbI BO3AENCTBMI0 BOCXOAALLMX Pa3psaoB.
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Bocxogsias MosHuA fietom

Ba3oBble ycnosus

Bocxogswasa MosHMS 3UMOiA

+ + + +

Ba3oBble ycnosus

PucyHok B.7 — ®opmMupoBaHue BOCXOASALLMX Pa3psiioB MOJHUM JIETOM U 3UMOI

Bocxoaslumii paspsig, HauMHaeTcst ¢ NEPBOro A/IMTENBbHOTO yaapa, KOTOpbIi MOXET CONpPOBOXAATHCA HECKOSbKUMY
HaJIOKEHHBIMU KOPOTK/MM yaapamu (prucyHok B.8). 3a atanom AnuTenbHOro yaapa MOXET CefioBaTh Noc/efytoLmii(e)
o6paTtHblii(e) yaap(bl) MO/IHAK MO TOMY Xe KaHasly. 3T o6paTHble yaapbl MOHWAM JOCTATOYHO MOXOXMW Ha mocrefytoLime
o6paTHble yaapbl HACXOAALLEN MOHUM. BoCxoasiume MOSIHUM HE COAepXaT KOMMNOHEHTA, aHa/IorMYHOro nepBoMy o6par-
HOMY Yapy HUCXOASALEl MOMHMM. MeCTO NPUMOXKEHNS K KOHCTPYKLMM BOCXOASLLETO paspsida MO/HWAKM NPOCTO coBnagaeT
C TOUKOW (DOPMMPOBAHMS BOCXOASLLErO NAepa.

PrcyHok B.8 — TunuuHbiii npochunb oTpruLaTenbHOr0 BOCXOAALLEro paspsia MOSHUN

MapameTpbl BOCXOAALLEN MOHAN U3MEPSIOT Ha BbICOKMX 00BbEKTax, KOTOpPble CKIOHHbI K NOSIB/IEHUIO MOJSTHWIA 3TOTO
TMna. Moapo6Hy MHOPMAaLMI0 O BOCXOAALLMX MOMHUAX cM. B [29]. B nocnegHve rofbl BOCXOASLLME MOSIHUM U3ydatoT
6narogaps namepeHusm Ha BIY.

OcHoBHas MHd)opmau.vm 0 NMapameTpax TOKa MOJIHUKA OTHOCUTCA K BOCXOAALWMM OTpuuatesibHbIM MOJTHUAM,
T. K. BOCXOoAsALwme nonoxutesibHble MOJSTHUN, XOTA U Ha6I'IIO,CI'a}0TCﬂ, HO O4YeHb penku.
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XoTa nukoBble 3HauveHus nopsaka 10 KA OTHOCUTENbHO HU3KME, MEPEHOC 3apsfa, CBA3AHHLbIN C HayaslbHbIM ASU-
TesbHbIM yAapoM, B pegkux cnyyasx coctasnsieT 300 Kn, kak nokasaHo B Tabnuue B.2 (cm. [29]). Bocxogsiive paspsigbl
MOJIHWUIA MOTYT TaKke COCTOATb W3 Pas/IMYHbIX KOMOMHALMIA paHee YNOMSHYTbIX COCTaB/IAIOLMX TOKA, Kak NnokasaHo Ha
pucyHke B.9.

3apsiabl NOMOXMTENBHBIE WM OTPMLATESbHbIE 3apsaapl NOMOXMTENBbHBIE WM OTPULIATESIbHbIE
ji ( EANHCTBEHHDIi
I\ n  AJvTenbHbIN yaap
| I/
t

3apﬂ,qb| NnosIoXXnTesibHble W oTpulaTesibHbIe

PucyHok B.9 — TunuuHble KOMMOHEHTbI BOCXOAALMX Pa3psiAoB MOSTHUM AJ1s1 COOPYXXEHUI cpefiHeli BbICOTbI
W BbICOTHbIX coopyxeHuii (TOCT P M3K 62305-1—2010, pucyHok AJ)

B o6LeM criydyae BOCXOASLUME MOSHAN UMET 60see HU3KME 3HAYeHUsi NapaMeTPOoB TOKa MO CPaBHEHMIO C HUC-
XOASLLMMI MOJTHASIMM, BO3MOXHO, 3a WCK/IIOYEHMEM OOLLIEro NepeHeceHHoro 3apsifa. bonee Toro, BbICOKME O6BLEKTHI,
pacnosioXeHHbIe Ha MopaXXaeMblX TEPPUTOPUSIX, MOTYT OYEHb YaCTO NMOPaXaTbCA BOCXOAALLMMUN MOSTHUAMMU, OCO6EHHO BO
BPEMS 3VMHMX TPO3.

3T0 MMEET HenocpeaCcTBEHHOE OTHOLLEHKE K BAY, T. K. BO3BbILLEHHbIE 1 MOABEPXXEHHbIE BO3AENCTBMIO BETPA MecTa
npeanoyTUTeNbHbl Ans BAY no npuumHe 61aronpusiTHbIX BETPOBLIX YC0BWIA. Takum 06pa3oM, HEOOXOAMMO yuuTbIBaTb
PUCK BOCXOASALLMX pa3psfoB MOSHWNA, a pa3paboTunkaM pPekoOMeHAYeTCst UckaTb MHDOPMALIMI0 O TPO30BbIX YCIOBUSIX 3U-
Moli Ha npegnonaraembix nowagkax. MNMockonbKy BOCXoAsLIME MOTHAM UCXOAST OT BbICTynalowWwmx yacteid BY (T. e. no-
nacTeil 1 MOJTHUENPUEMHIMKOB, 3aLLMLLAIOLLMX PaCNONIOXEHHbIE B FTOHA0ME METEOPOIOTUYECKNE NPUBOPbI), AAETCS TOUKa
NPUNOXEHWS, 1 NPU YCNOBUM NPaBU/IbHO paspaboTaHHOM MOJSIHME3ALMTLI OHa Takke XOpoLo cpaboTaeT 1 Ansi BOCXOAs-
LLIMX MOJTHUIA.

OfiHaKo YacTble 3UMHKe rPo3bl MOTyT NoTpeboBaTh 60siee HafAEXHbIX MOSTHUENPUEMHUKOB WM X NEPUOANYECKON
3aMeHbl.
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Tabnuuya 8.2 — MNapameTpbl TOKa BOCXOASALLEro paspsga MOSHAW

MapaveTtp MakcumarnbHoe 3HaueHve
3apsag, Kn 300
O6was gAnTenbLHOCTb, C 0,5—1,0
MnKOBbIA TOK, KA 20
CpefHsa KpyTu3Ha Ha/IOXEHHbIX UMY IbCHBLIX TOKOB, KA/MKC 20
KonnyectBo Ha0XeHHbIX UMMNY/IbCHbIX TOKOB 50
MpumedyaHune — Mo pesynbTataMm OBGLUMPHbIX UCCMEAOBAHWIA B ANOHUM MaKCUMasibHble 3Ha4YeHus 3apsaa u

NNKOBOIO TOKa B BOCXOLALLMX 3UMHUX MONHUAX cocTaBnAoT 1000 Kn n 100 KA COOTBETCTBEHHO.

B.2 MapameTpbl TOKa MOJHAM, OTHOCSILLMECS K TOUKe yAapa MOJTHUM

Kak npaswno, napameTpbl TOKa MOJSIHWW, BNAIOLME Ha LIeSIoCTHOCTb CM3, — 3TO NUKOBLIN TOK /, 3apas Q, yaesb-
HasA aHeprus WIR, anvTtensHocTb [ v cpefHsas kpyTusHa umnynbca Toka di/dE. Kaxablii napamMeTp cTpemMuTcst 3anycTuTb
CBOIi MEXaHn3M paspyLueHuns. 18 ncnbiTaHnii He0BXOAUMO YUMNTbIBATL COYETaHUA 3HA4YEHUIA aTUX NapamMeTpoB, noaéupa-
emMble [151 BOCNPOU3BEAEHNA peaslbHOTO MeXaHu3ma paspyLlleHust Yactu ucnbityemoin CM3 B nabopatopun. B Tabnuue
B.3 npuBegeHbl makcumasibHble 3Hadenus |, Q WIR, Tw 6//6€£ans ucnbitaHnii CM3 B 3aBUCMMOCTY OT TPEBYEMOr0 YPOBHS
3aWmThl (4Na NonyyYeHUs AoNoSHUTENbHON nHchopMauum cm. FTOCT P M3K 62305-1—2010, npunoxeHue D).

Ta6nuuya B.3— lMapameTpbl, UCMOMb3yeMblE /151 UCTILITAHWUA Pa3/INYHBIX KOMNOHEHTOB CM3 1 pasninuHbIX YpoBHEN
MonHuesawmTbl (FTOCT P M3K 62305-1—2010, Tabnmua D.1)

MapameTpbl TOKa MOSTHAM 1 3aLLWTLI OT MOJHUN

KomnoHeHT (n)p()::gﬁg;:i YM3 a K WR, A i, : MpumeyaHys
' KHx/Om ' KA/MKC
MonHue- Jpo3na B co- Llong < 1c (npumeHe-
NPUEMHUK  efuHeHUsX (Ha- | 200 Hie Qlong B
npumMep, TOHKVEe — — — HOM mvlnynb(gg —
mMeTannyeckue I 150
AMCTHI) i, v 100
MosHne- HarpeB anemen- | 10 000 MNprumeHeHune Onpepgenexve
npuemMHuU-  TOB 3NeKTpuye- I 5600 W/R B agnabatn- pa3mepoB Mo
KW, TOKO- CKOl uenm I, v 2500 yeckoi koHdpury-  TOCT P 59789
oTBOA, - - - pauum MoMOoraeT Cokpa-
TUTb KOJIMYECTBO
UCMbITaHWiA
MexaHnyeckue I 10000 200
BO3A€ElCTBUA Il — 5600 150 — — —
i, v 2500 100
CoeavHn-  KombuHmpo- I 10000 200 < 2 mMc (Npume-
TeNbHble BaHHOe BO3- [ 5600 150 HeHne / 1 WIR
3MIEMEHTbl  AeiicTBue i, v 2500 100 B OAVHOYHOM
(Tennosoe, - o UMMy kLce) -
MeXaHW4eckoe,
3N1EKTPUYECKOE)
Cuctema Kom6uHmpo- | 10000 200 < 2 mMc (npume- Pa3mepbl 06bIYHO
3a3emne- BaHHOE BO3- ] 5600 150 HeHne / 1 WIR onpeaensioT Ha
HYA Jeiicteue i, v 2500 100 B OAVHOYHOM OCHOBE MexaHuye-
(Tennosoe, - nUMnynbce) CKUX/XMMUYECKUX
MeXaHW4eckoe, CBOICTB (KOppo-
3/1EKTPUYECKOE) 3MA UT. N.)
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OkKoHuaHne Tabnmupl B.3

KoMMoHeHT

y3uin,
copep-
xaulee
CKPOBbIE
paspsa-
HIKW

y3uin,
coaep-
Xatee
610KN
MeTas110-
OKCUAHBIX
BapuCTO-
poB

OCHOBHble
npobiembl

Kom6uHmpo-
BaHHOE BO3-
nelictene
(Tennosoe,
MeXaHN4ecKoe,

3/1eKTPUYECKOE)

Bosgelictere
3/1EKTPUYECKO
3Heprum
(neperpyska
uenm)

Aunanektpuye-
ckoe BO3Aeii-
cTBue (npoboii
Avanektpuka/
obpasoBaHve

TpeLLMH)

YM3

“short
| 100

i, v 50

WR
K/Om

10 000
5600
2500

B.3 Tok inaepa 6e3 o6paTHOro yaapa MosHAN

Bocxogsume nuaepbl MCXoaaT OT camoil B3Y npu MOSIBIEHUN BbICOKMX 3/1EKTPOCTATMYECKMX NOMen 13 rpo30BbIX
061aKoB Hag NMAepoM uan B6/M3M rpo30BbiX 06/1akoB. Korga nogobHble Bocxoasiwme nMaepbl He COefuHSAIOTCS ¢ nae-
poM c o6naka, 06paTHOro yaapa MOJSIHUM HET. VIMMNy/ibCHbIe TOKM, accoLuMpytolmecs ¢ imaepamu, cocTaBasoT 06bIYHO
HECKO/bKO Kuiioamnep u MoryT foxoamTb A0 10 kA. Jlngepbl MOryT NOSBASTLCA SIULLL TaMm, rae MoryT 06pa3oBbiBaTbCs Bbl-
COKMe a/1eKTpocTaTmyeckre nons. BennumHa, a Takke rpagmeHT ToKa Bbi3blBalOT 3/1EKTPOMArHUTHY 06CTaHoBKY, koTopast
[O/KHA yumTbiBaThCA B pacyete SMC BIY.

I, KA

200
150
100

d//df,
KA/MKC

200
150
100

200
150
100
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MNapamMeTpbl TOKa MO/THAW U 3aLUUTbI OT MOSTHAU

T

< 2 mMc (NnpumeHe-
Hue / B 0AMHOY-
HOM UMY/ IbCE)

B.4 BO3p.el7ICTBI/Ie ANIEKTPOMArHMUTHbIX UMIMYJ/1IbCOB OT NPO30BbIX pa3psaaoB

MpumevaHns

MpumMeHsoT /,
Qshort u w/rR B 0gM-
HOYHOM MMMYsIbCe
(&nmTensHoCcTb

T< 2 mc); npume-
HatoT d//df B pas-
AenbHOM umnysbce

Heobxoaumo
nposeputb 0ba
acnekra

Heobxoaumo
NpPoOBECTU pas-
[AenbHble nCnbl-
TaHus

Bo3aeincTBmsA 3/1eKTPOMarHMTHbIX UMMY/IbCOB OT FPO30BbIX Pa3psAA0B BbI3bIBAIOT NEPEHANPSHKEHUS, KOTOPbIE MOryT
BK/IOYATb MEHbLLE SHEPrK, YeM MPU BbIGPOCE HaNpPsHKEHVS/TOKa, BbI3BAHHOM MPSMbIMU yAapamy MOJTHWA, HO KOTopble
BO3HUKAOT 60s1e€ YacTo. ITOT TN NepeHanpsHKEHNIA 1 BbIGPOCOB HANPSHXKEHNA/TOKA MOXET ObITb Bbl3BaH:

- KOHAYKTVBHBIMW YaCTUYHbIMU TOKaMN MOJTHWK;

- UHOYKTVBHOM/€MKOCTHOI CBA3bIO;

- yAapamu MonHun B61m3n B3Y;

- NepeHeCeHNEeM iMHWI (CUIOBLIMU UV IMHUSIMX CBA3M U3-3a YAAPOB MOJIHAM B 3TV IMHUWN U BOMN3U HUX).
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MpunoxeHne C
(o6s13aTesnibHoe)

MeToabl UcnbITaHWA

C.1 O6wme NonoXxeHusi

B HacTosiLLeM MpPUNOXEHUW NpYBEAEHbl METOAbl MCMbITaHW Mpu pa3paboTke HOBLbIX KOHCTPYKUWIA flonactv um
NPOBEPKMN CYLLECTBYHOLMX KOHCTPYKUUIA 415 NOATBEPAEHNS UX CMOCOBHOCTN CNPaB/ATLCA C BO3AENCTBMEM paspsga Mos-
HUW. [aHHble MeToAbl UCMbITaHW MOTyT ObiTb NPUMEHUMBI 1 K APYTM KOMNOHEHTam BJY, Takum kak ob6Tekatenb CTynu-
upl, CTynuua, roHgona wiv apyrve ux getanu.

W3roToBuTENb AOMKEH ONpeaennTb KOIMYECTBO 06pasLOoB UCbITYEMbIX geTanein. O6bekTamy UCTbITaHWA JO/KHBI
6bITb 06pasLpbl 10MACTH, BKIOYAS KOHLEBYIO YaCTb W CYLLECTBEHHbIN Y4acTOK /IONacTH, HAXOAALWMACA BHYTPU KOHLLEBOW
yacTtu, ANs NPeAcTaB/IEHNA MOHON KOHCTPYKLMM MOJTHUE3ALLMTbI U KOHCTPYKUMM 0bpasLa flonacty, a Takke B3avMoaei-
ctBua CM3, BEpPTUKa/IbHOrO MOJIHUEOTBOZA, COEAVHUTESNIbHLIX 3/IEMEHTOB BEPTUKa/IbHOTO MOJSIHUEOTBOAa, APYruxX ane-
MeHTOB CM3 1 KOHCTPYKLMM 06pasua nonactu.

YCTaHOBNEHO ABa TUNAa UCMbITaHWIA:

- UCMbITAHWA BbICOKMM HanpskKeHneMm. VcnbiTaHus NPOBOAAT A/1A OnpefesieHNs KOHKPETHbIX TOYek nonagaHus Mos-
HUM 1 KaHaU10B NPO6OS Yepes HeNpoBOAALLME MaTepuasibl, TaKUX 3/IEMEHTOB KOHCTPYKUuuM B3Y, Kak nonactu n 060n04ka
rOHAO0/bI. [TOCKOMBbKY 3N1EKTPUYECKME TOKM, KOTOPbIE MOSBASIOTCA BO BPEMS JaHHbIX UCMbITAHWA, NPeCTaBsoT UCKYUN-
Te/IbHO TOKV Ninfepa MOJIHWAW, a He TOKM ropasfo 60/iee CUNbHOrO yAapa, UCMbITaHUs Ha nonajaHue Toka MOIHAN npegHa-
3HaYeHbl UCKYUTESBHO A1 YKa3aHua nyTu/nyTeld, KoTopble MOTyT ObITb BbliBGpaHbl paspsgamy MOsHUK. MNoBpexaeHve B
pesyfbTare AaHHbIX UCMbITaHWA HECPABHNMO C BO3MOXHbIM MOBPEXAEHNEM OT TOKOB MOJTHUK;

- UCMbITaHNA Ha n3nYeckoe nospexaeHve npu 60bLUNX ToKax. McnbITaHNs NPOBOAAT AN1A OLEHKU peasibHOro no-
BPEeXeHUs OT Toka MOSHUKW. MpeAcTaB/ieHHble METOAb! UCTbITaHNS NMPUMEHSAIOTCA Kak K LieNIbHOM KOHCTPYKLMKN KOHLEBOW
YyacTu 10MacTu, Tak 1 K He6O/bLUMM y4yacTkaM BEPTMKasIbHOrO MOJIHMEOTBOAA, Harnpumep, 3/1eMeHTaM COefMHEHUA U T. Nn.
B faHHbIX UCMbITAHNAX HE BbISBMAIOTCA Hanbosiee BO3MOXHbIE TOUKM NOnagaHus MOHAUN.

C.2 /cnbiTaHnAa BbICOKUM Harnpsh>keHnem

C.2.1 NogTBepxaeHve 3adoPeKTMBHOCTU MOJSTHNENPUEMHNKOB

WcnbiTaHusa npoBogaT ons noAaTsepxaeHns adpekTMBHOCTU MOMHUENPUEMHMKOB Ha fionacTsax B3Y.

OLLeHKa, OCHOBbIBawWandaca Ha UCNblTaHUAX MO nonagaHUio yaapa MOJ/IHUN, HE MOXET ObITb KOppe/smpoBaHa C 3¢)-
(heKTMBHOCTLIO MepexBara, Kak 3T0 NpeayCcMOTPEHO BbIGPaHHbIM YPOBHEM MOJIHMe3alwmTbl. PakTndeckas adhekTus-
HOCTb MepexBaTta MOXET ObiTb BepndMLMpoBaHa TONbKO NOAEBbIMY HAGAOAEHNAMN.

MpumeuvaHune — [Ns ABYX/IOMNACTHbIX BETPOKOMEC pacrnpefesieHne nonafjaHus BAOMb fonactein 6ygeT oT-
MYaTbCs OT TPEX/IONACTHLIX BETPOKO/IEC, MO3TOMY WCTbITaHWe MonafaHWeM BbICOKOBOSIbTHBIM HauyasibHbIM JTUAEPOM,
npeaycMoTpeHHoe B C.2.2, MOXET ObITb BbINO/IHEHO AAXe Mo, MEHbLUUMU YriaMu (T. €. 6/Ke K FOpU30HTa/N/HYNEBbIM
rpagycam) ¢ Liefibio AEMOHCTPaLMK afieKBaTHON 3DCEKTUBHOCTU NepexsaTa /15 KOHLUEBOW YacTu, a Takke [1s BCTPOEH-
HbIX CEKUMIA /lonacTu.

C.2.2 VicnbITaHusa Ha nornagaHue MOJSTHAX C UCMO/b30BaHNEM HayaslbHOro Sinaepa

C.2.2.1 Llenb ucnbitanus

VcnbiTaHme nonactein BOY ans npoBepku creaytoLero:

- 3(phEKTMBHOCTM MOJTHUENPUEMHUKOB A1 paccMaTp1MBaeMoii lonacTu;

- MECTOHaxX0XJEHMSA BO3MOXHbIX TOYEK MPUIOKEHUS NAepa U UCKPEHWS WM KaHasl0B Npob0eB Ha /10MacTsax u
APYTUX HEMPOBOAALMX KOHCTPYKLUMAX;

- KAHAJ10B NCKPEHUS1 U NMPOBOEB MO WK Yepes3 AN3NEKTPUYECKUE MOBEPXHOCTY;

- TEXHWYECKNX XapaKTepUCTUK KOHCTPYKLUWIA WWN YCTPOICTB 3aLLmThbl.

C.2.2.2 O6paseL, 415 UChbITaHni

O6paseL, 418 UCTbITaHUIA A0/HKEH NPEACTaBNATh 10NAacTb B HATYPasIbHYH BE/MUMHY WM YaCTb BEPLUKHbLI lonacTtu,
BK/IOYas BCE COOTBETCTBYHLLME KOHCTPYKTUBHbIE AeTann, NPUCYTCTBYIOLLME MpU cepuiiHoM npou3BoacTee. IMpu BbiGope
COOTBETCTBYHLLEN O/IMHbI TONACTW AO/MKHbI YUUTLIBATLCA KOHCTPYKTUBHbIE AETa/IM IONacTy, a Takke BEPOATHOCTb Kpe-
MM1EHNS1 NCMbITATENbHOMO YAAPHOrO YCTPOICTBA K CTPOMamM kpaHa, ApYrnx AeTanei, ABASIOWMXCH YacTsaMU uchblTaTeslb-
HON CXEMbl M [0 KOHLA komensi obpasua nonactv. OnbIT Nokasasl, YTo A4JIMHa slonacTu, NPMMEPHO cocTasnstowas 15 %
obLein nonactu, NpUMeHMMa A1 YIroB ucnbitaHuic 10° nnm mexee.

YacTb /1onacTv AO/MKHA 6bITh 4OCTATOYHO A/IMHHOW, YTOObI BK/IKOYATb 06pasubl BCEX NPUMEHUMbIX 3/1eMeHToB CM3,
yCTaHaBNMBaEMbIX /151 Penpe3eHTaTMBHOIO COCTOSIHWSI NPY U3roToB/ieHUW. B oTyeTe 06 McnbITaHusX Ao/mkHa BbITb Noj-
po6HO onucaHa 1 060CHOBaHa NPYMEHUMOCTb UCTbITATENbHONM CEKLMM MO OTHOLLEHMWIO K MOSTHOMACLUTAOHON KOHCTPYKLMN.

MpoBoasALME KOMMNOHEHTBI, TAKUE KaK Masiku, AaTUMKU N MOMTHUEOTBOZ(bI), 06bIYHO YCTAHOB/IEHHbIE B UCMLITYEMOM
obpasue (oTaensHas nonacTb, BEpLUMHA /IONacTW WU CPEAHAS 4acTb lonacTu), AO/HKHbI ObiTb NpeAcTaB/iEHbl BHYTPU
ncnbITyemoro obpasua.
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DT KOMMOHEHTbI HEOGXOAVMO YCTAHOBUTL B TEX XE TOUKaxX BHYTPU WCMbITYEMOro o6pasiLa, YTo U B KOHCTPYKLMK
nonactu. Ecnm npoBogsiye KOMMOHEHTb! B peasibHOM KOHCTPYKLMM MOTYT GbiTh pasMeLLeHbl B HECKOSIbKMX MOSIOKEHUSIX,
TO 4191 UCMbITAHWIA UX CNeayeT yCcTaHaBMBaTb B Hambonee HebnaronpusiTHbIX. Kak NpaBusio, 310 NOMIOXEHUs! C HAMEHb-
UMM PacCTOsiHUEM [0 HEeMpPOBOASLUMX MOKPbITUIA MU C Hambonee CUIbHOW WHTEHCUBHOCTBIO 3/1EKTPUYECKOTO MOJs B
HanpaBneHWsIX, NepPNeHANKY/ISIPHbIX K BHELLHel NoBepxHOCTW. 1 06pasLbl HOBbIX slonacTeld, 1 06pasLpl, KoTopble paHee
NOABEPI/INCL M3HOCY MEXaHUYECKUM NyTEM, MOTYT MCMO/Ib30BATLCS A0 TEX MOpP, MOKA HA HUX HE MOSIBATCA MOBPeXAeHus
B MPOLIECCE MEXAHNYECKOTO CTapeHMs.

MpumeyaHusa

1 OnucaHve WUCMbITaHWn B HACTOALLEM MPUIOXKEHUN ABASETCA 06s3aTeflbHbIM A5 BEPLUMH flonacTeid. AHanoruy-
Hble MPUHLMMBI UCTIbITAHUA MOTYT NPUMEHATBLCS /191 BCTPOEHHbIX CEKLUMIA NonacTeil /19 NPOBEPKU 3KCM/TyaTauMOHHbIX
nokasaresieil MOJIHMENPUEMHUKOB B 3TUX PernoHax, Wiv Ans onpefeseHns BepOoATHbIX TOYeK nonagaHus MOMHUIA BAOSb
nonacTu.

2 OnbIT Nokasavl, YTO UCMbITyeMble nonacty npu yriax 10° K ropu3oHTasIbHON MI0CKOCTW MpeaycMaTpyuBatoT Uchbl-
TyemMble 06pasLbl MUHUMasIbHOM AIMHON 10 M Ans npefoTBpaLleHns Npo6oeB OT KoHLA obpasLa 1onacTy.

C.2.2.3 VicnbiTatenbHas ycTaHOBKa

C.2.2.3.1 O6wpme NonoxeHus

VicnbiTaHne No MonagaHuio HavyasibHOro MAepa MCNonb3ykT Npy pa3paboTke KOHCTPYKUMK 1 ee nposepke. [Mpo-
BEPOYHOE MCMbITaHWe A1 nonacTeli onncaHo B 3TOM nogpasgerne. VcnbiTaHna NpoBoaAT, UCNoNb3ys OAWH U3 ABYX Bapu-
A@HTOB UCMbITaTe/IbHON YCTaHOBKU: A nnin B.

Kaxxablii 13 BapuaHTOB MCMNbITaTe/IbHOM YCTAHOBKM 06eCcneYrBaeT Co34aHNe 3/1EKTPUYHECKON aKTUBHOCTU B BUAE KO-
pOHbI, CTPUMEPOB Y NNAEPOB B MUCNbITaTeNlbHOM 06pasLe (a He BO BHELUHEM 3/1EKTPOAE), KOTOPblE BO3HMKAIOT B SI0MNACTy
B3Y HenocpeACTBEHHO Mepef nonajaHnem monHuu. Mocne BKIIOYEHWS MOHU3aUMK BO3dyxa B WUCMNbITaTeNlbHOM 06pas-
ue cTpumep GyAeT NpoABWUratbCs MO HampaB/EHWI0 K NPOTMBOMO/IOXKHOMY 3/1EKTPOAY, KOTOPbIA AO/MKEH MMETh KPYMHYHO
reomMeTpuyeckyto hopmy Ansi NpeacTaB/IEHUS SKBUMOTEHLMA/IbHON NMOBEPXHOCTW 3/1IEKTPUYECKOTO MOSIA HA HEKOTOPOM
paccTosiHMK OT BbICTyNatoLWwein Yactu nonactu. TakuMm 06pa3oM, B/USHWE BHELUHEro WMCMblTaTeslbHoro 3/1eKTpoja Ha pe-
3yMbTaTbl UCMbITAHNSA MUHUMU3MPOBAHO.

VcnbiTatenbHast yctaHoBka A iBNsieTcsl Hanbosee NoaxoAsLle, Tak kak 00bIYHO OHa AOonyckaeT MCMosib30BaHue
BHELLUHEro anekTpoga 6onbliero pasmMepa (T. €. NMPOBOASLLYH MOBEPXHOCTb Ha NabopaTopHOi MoWwanake) v co3gaHve
Hanbonee peasIMCTUYHOIO 3/IEKTPUYECKOrO Nons BOKpyr obpasua nonacTu.

VcnbiTatensHas ycTaHOBKa B npefHasHayeHa [/19 co34aHnsi Takoro Xe 3/1EKTPUYECKOTO MOt BOKPYT UCTIbITYEMOrO
06pasua, Kak B CXeMe WCMbITaTeIbHON YCTAHOBKM A, HO C BO3MOXHOCTBIO UCMO/Ib30BaHMS 601ee KPYMHbIX 1 TSHXEesbIX 06-
pasuoB AN UCMbITaHWS 1 pa3MELLEHNS ONOPHbIX KOHCTPYKLMI Ha nabopaTtopHoli nnowagake. Mpy TakoMm pacrnonoxeHun
3M1eKTpog, 60NbLIOro AnameTpa AO/HKEH NOABeLLIMBaTLCA Hag 06pasLoM ANs uchbiTaHus. Bonbluoi gnameTp Heobxoaym
ANa NpefoTBpaLlEHUss HEPEATUCTUYHBIX HANPSHXKEHHOCTEN 3/IEKTPMYECKOrO NoJsA, BbI3BaHHbIX FPaHMLaMmn NoABELLEHHOMO
3/1eKTpoAa, C MOTEHLUa/IbHOM BO3MOXHOCTbI NPO60S MeXAy rpaHMuaMu NoABELLUEHHOrO 3M1EKTPoAa W UCMbITaTeIbHOro
o6pasua, nam mexay rpaHuLaMn nofBeLIeHHOro an1ekTpoaa M NNOCKOCTbIO 3eM/IN Ha nabopaTopHOM HacTwne, 06xoas
ob6pasey, nonactn A8 UCNbITaHUA.

MpumMmeyaHne — [Ns KOKOOro 13 06pasLOB MMEKUX /lONacTeil MOXHO paccMaTprBaTb HaK/IOH JlonacTi nog
TakMM YI/I0M, YTO Cufa rpaBuTauum 6ydeT usrmbaTb fionacTb B reomMeTpumn, G/IM3KOI K YCMOBUAM 3KChayaTauun. 3ToT
MPVHLUMN HENOABWXHOI /TONacTi NPUMEHUM U K CXEMEe UCTIbITaTesIbHOW YCTaHOBKM A, U K cxeme B.

C.2.2.3.2 /cnbiTatenbHasa ycTaHoBKa A
VcnbimaTtenbHyto yCTaHOBKY A NPUMEHSIIOT ANS UCMbITaHniA 60MbluMX YacTel lonacTy, BKIOYaloLeli penpeseHTa-
TuBHbIE YacTn CM3. ObLyas cxema ucnbiTaTesibHOM yCTaHOBKM A npeacTasneHa Ha pucyHke C.1.
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PucyHok C.1 — TMpuyMep CXeMbl UCMbITATENBHON YCTAHOBKU A /151 MPUSIOXKEHNST HAYa/IbHOTO inaepa

PaccTosHusA, nokasaHHble Ha pucyHke C.1, nvilb OPUEHTMPOBOYHbIE. MUHUMa/IbHOE PacCTOSHME BO3AYLUHOMO 3a-
30pa A0 NPOBOASALMX YacTel AO/MKHO ObiTb 1,5 M.

O6paszeL, Ana ucnbitaHna ¢ CM3, coeayHeHHOI C BbIXOAOM reHepaTopa Mapkca, BO3BbILLAETCA Haf BHELUHWM
31eKTpoAoM, 3asemsisoLeli nnatcopmoii 60nbLIo naowaan. 3asemnsowas naaropma gomkHa ObiTb 4OCTATOYHOMO
pasvepa 4519 NpefoTBpalleHns KpaeBbix apekToB, T. e. NpegoTBpalleHns AyroBbiX paspsgos, NPekpaLllalomxcs Ha
Kpato 3a3eMnsioLLeil nnaTdopmbl, a Takke 0AHOPOAHOW M AOCTATOYHO POBHOM, YTOBLI 06ecneynTb pacnosiokeHe coeau-
HUTENBHOWN TOUKM MPO60S B HKHE YacTy 3a3opa. Ob6pasel, NCnbITbIBAOT MO yriamm HaknoHa 90°, 30° un 10° gnsa Bcex
yeTblpex sionacTei, Kak nokasaHo Ha pucyHke C.2. 3Tu yribl COOTBETCTBYIOT TUNUYHLIM HANpas/iEHUSM 3N1EKTPUYECKOTO
noss, BO3AENCTBYIOLLEro Ha 1onacTu nNpy nonagaHnn MoiHUM B B3Y n oTpaxatoT Hanbosiee BeposiTHbIE TOUKM nonagaHus
MOJTHAM NpK NpeobnagjatoLlem yrie 0nacT no OTHOLEHUIO K Moo (90°) 1 TOUKM nonagaHnsi B KOHEYHOW YacTu sionacTy,
KOTOpast MOXeT BK/IH0YaTb AOMNOMHUTESNbHbIE OCOBEHHOCTM KOHCTPYKUMK flonacTu, B/UAIOLWME Ha ee aspofmHamMuyeckme
cBoiictea (30° 1 10°).
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90° K ropu3oHTanm

A B (05 D

HaBeTpeHHasi CTOpoHa 3aHs KPOMKa noABeTpeHHast nepesHsIst KpoMKa

nonacti obpalleHa nonactu obpaleHa CTOpPOHa /lonacTu nonactn obpalleHa

K 3a3eMnstoLemy K 3a3emnsioLLemy ob6paLLeHa K 3a3emnstoLemy

aM1exTpoay anekTpoay K 3a3eMNstoLemy anekTpoay
3M1eKTpoay

3azemsisitoLLas niaropma

PucyHok C.2— B03MOXHble OpUeHTaLuM CXeMbl UCTIbITATENIbHOW YCTAHOBKM A 4151 NMPUIOXEHUST HAYaUTbHOMO ingepa

[ONa aByxnonacTHbIX BETPOKOMEC pacnpeaesieHvie nonagaHus MosiHAM BAO/b flonacTeil 6yaeT oT/myaTbes OT Tpex-
/IONACTHbIX BETPOKO/EC, WCMbITaHMe MONafaHnsl BbICOKOBO/IbTHOTO HauyasibHOMo ngepa A0/MKHO BbINOMHATLCS AaXe C
MEeHbLUUMY yriamu (XenaTesibHo Kak MoXHO G6/vmke K 0°) ¢ Le/blo AeMOHCTpaLymn afiekBaTHO 3dheKTUBHOCTY NepexsaTa
[N KOHLLEBOIA YacTy, a Takke /711 BCTPOEHHbIX CEKLyiA nonactu. B HacTosiee BpeMs 06si3aTesibHas A1 TPEX/I0NacTHbIX
BETPOKO/IEC MOCNeA0BaTENbHOCTb UCTbITAHWIA Taloke MOXET MPUMEHSITbCS B OTHOLLEHUM ABYX/IONACTHbIX BETPOKOSeC,
noka He ByfeT coGpPaHO JOCTATOUHO AaHHbIX U He OnpefesieHbl efnHble MeToAbl AN ABYX/I0MACTHbLIX BETPOKOSIEC.

MpnmevyaHne — VcnbiTaHA BAaXKHbIX U 3arpA3HEHHbIX 06pa3u.os nonacTeli MOXeT UCNo/1b30BaTbCs ana noa-
YepkmBaHuA cneunasibHbIX CBOICTB KOHCTPYKUMn onda nMmtaumn eCteCTtBeHHO COCTapVIBLIJeVICﬂ sionacTtn, HO Takne UCnbI-
TaHus He ABNAKTCS 06s3aTesIbHbIMU.

Yron mexgy OCbi N0 [/IMHE /I0NacTu W BHELWHVM 3a3eM/ISIOWMM 3N1EKTPOLAOM ONpeaenstoT, UCNonb3ys puUcy-
Hok C.3. [Ina Kax4oro nosioXeHust onacty BO BPEMS UCMbITaHWi, NOKa3aHHOrO Ha pucyHke C.2, ocb MO AJ/IMHE 1onacTy
NPOXOAUT MO SINHWK, NEPECEKAIOLLEN GMKaLLYO K 3a3eMISIOLLEMY 3M1EKTPOAY NOBEPXHOCTb (HABETPEHHAsi CTOpOHA Npu
NoNoXeHun A, XBOCTOBas YacTb NPV MOMOXeHUM B, nogBeTpeHHass CTOpoHa npu nonoxeHun C v nepegHsis kpomka npuv
nonoxeHun D) Ha paccTosiHMAX 11 5 M OT KOHLEBOI YacTu.
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PucyHok C.3— OnpegeneHvie ocv no A/IMHE SI0NacTy B Xofe MUCMbITaHWIA Ha nonajaHvie yaapa MOoSHWN
(BapuaHTbI NonoxeHuns nonac T A—D cooTBETCTBYIOT pPUCYHKY C.2)

[N KOHCTPYKUMIA nonacteil ¢ OCTPOYro/ibHbIMK  LUANLAMWY, KOHLEBLIMW a3pOAMHAMUYECKUMM MOBEPXHOCTSIMU
(KAI), BMXpeEBbIMM reHepaTopamy Wi ApYrMMU OCOGEHHOCTSMM KOHCTPYKLMWU I0NacT, BAUAIOWMMMK Ha ee aspofuHa-
MUYECKMe CBOICTBA, MOSIOXEHME OCW MO A/IMHE NONacT ONPeAEnstoT aHa/IoTMYHO TOMY, Kak rnokasaHo Ha pucyHke C.3.
CxeMbl ONpeAenieHns yria Mexay oCbio Mo AJIMHe /IONacTh M BHELUHUM 3a3eMAIOLLIMM 3/1eKTPOAOM AN fionacti ¢ KAM
nokasaHbl Ha pucyHke C.4.

PucyHok C.4— OnpefeneHvie yrios Mexzay OCbio Mo A/IMHE 10NacTh Y BHELUHUM 3a3eMIAIOLLM 31EKTPOAOM
ona nonactu ¢ KA npy UcnbITaHUAX BbICOKUM HanpskeHnem

Mpn Hamumn Ha nonacTax KAl paccTosiHne 40 3a30pa Mexay HenpoBOAALLMMWN YacTAMU MOXET pery/mpoBaThCs
B 3aBMCUMOCTW OT KOHCTpyKuun KAI, npy ycrnosuu, YTO pacCTosiHie [0 MOSIHUEMNPUEMHMKOB M MPOBOAALLMX YacTeil He
MeHee 1,5 M, @ MMHMMaJIbHOE paccTosiHMe BO3AYLUHOrO 3a30pa [0 HeMnpoBoAsALWMX YacTeli coctaBnsiet 0,5 M.

JOoMmKHbI 6bITb YAOBMETBOPEHLI fiBa YCMOBUS ANS AEACTBATENBHOIO UCMbITaHWUS MPU UCMNOMIb30BaHUM CXEMbI UCTbI-
TaTesIbHOW yCTaHOBKM A:

a) COefMHEHNE CTPUMEPOB AO/MKHO BO3HUKATb B HWDKHEN YacTy BO3AYLUHOTO 3a30pa Mexzay Has/ekTpu30BaHHOM
nonacTbio 1 3a3eMnsoLell NnaTgopmoid, T. e. 60M1ee NOMOBMHLI PacCTOsHKA A0 NPo6os OT o6pasua sionacT. JTO Noj-
TBEPXAAETCS hoTorpachnamm NpPo6oeB. Touka coeAMHEHVsI Nuaepa nokasaHa Ha pucyHke C.5. Ecnm 3To He NpoucxoauT,

TO AO/MKHA ObITb YAyULIEeHa O4HOPOAHOCTbL NOBEPXHOCTU UM PAcCTOSTHUE MEeXAY NIoNacTbio 1 NAaTgiopMOoin AOHKHO ObITb
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yBenM4eHo. Ecim npomsoLsio coerMHeHne GvKe K f1onacTu, YeM MOJSIOBUHA PacCTOSIHUSA MEXAY JIONacTbio U 3a3eMsisi-
toLleid nnaTopmoii, U UCMbITAHNE 3aKOHYM/IOCh YCMELUHbIM NonajaHWeM B 0603HAYEHHOE 3alUMTHOE YCTPOWCTBO WK
KOHCTPYKUWMIO, TO UCMbITaHUE AO/MKHO CUMTaTbCs ycnelHbiM. Ecnm npousowwen npo6oii 1onactui, TO UCMbITaHWE cUMTaeTcs
HEenpoNAEeHHbIM U KOHKPETHOE UCMbITaHNE He YUNTLIBAETCS, U MOXET NOTPe6oBaTbCA AONOHUTENBHOE UCTbITaHUE;

b) CTpVMEp OT 3a3eM/IAOLLEN M1aT(hopMbl HE AO/HKEH UCXOAUTL OT TPaHMUbl 3a3eMsaoLWwel nnaTtgopmel. B Takom
cnyyae pasmep 3a3emMastoLwen naatgopMbl MOXET ObITb YBeMYeH. CneayeT NOMHUTL, YTO YBEUYEHME AnaMeTpa BbICO-
KOBOJIbTHOIO 3/1EKTPOA4Aa MOXXET BCe paBHO He NpeKkpaTuTb o6pasoBava NCKPEeHNA Ha KOHLE BbICOKOBOJIbTHOIO 3/1eKTpoAa
N He 06X0ANTbL UCMbITaTE bHbIA 06pasel,

Ecnn nckpoBoii paspsig obpasyeTcs Ha 3a3eMstoLWeli NnaTtopMe 1 UCMbITaHNE 3aKkaHYMBaETCS YCMeLHbIM nona-
AaHnem B 0603HaYEHHOE 3allMTHOE YCTPOWCTBO WM KOHCTPYKLMIO, UCMbITAHNE CUMTAETCA YCMeLwHo NpoigeHHbIM. Ecim
npousoLles npoboi fonacT, TO UCMbITAHUE CYMTAETCH HEMPOMAEHHBIM U KOHKPETHOE MUCMbITAHWE He YUYUTbIBAETCs, U
MOXET NoTpeboBaThCA AOMNOMHUTENBLHOE UCTbITAHNE.

YcnoBusi @) 1 b) 06bIYHO BbINOMHAIOTCH, €C/N COBMI0AEHbI CeayroLme paccTosHNA:

- 3a3emMALWan nnargopMa HaxoaMTCs He MEHEe YeM B 2 M OT G/mKaillero npoBoAALLEro KOMMOHeHTa (BHyTpu/
CHapyXu ucnbITyemoro o6pasua);

- 3a3em/isAolWLasa nnaTopma HaxoauTCs He MeHee Yem B 1,5 M OT MOKpbITUSE 6vdkaiiero ncnbiryemoro obpasuga;

- HaMMEHbLLEEe PacCTosiHME 3a3eM/sitollen nnatdopMbl He MeHee Yem B 5 pa3 60/1bllie MUHUMaIbHOW AJ/IHBI 3a-
30pa Mexay /10nacTblo 1 3a3eMistoweli NnatgopMoii.

KOHKpeTHble pa3Mepbl U OpYeHTauMn UCMbITaTeNbHOro 06pasua A0/KHbI ObITb ONMcaHbl B M/1aHE UCTbITaHWIA.

PucyHok C.5— lMpuMep TOUYKM COEAMHEHVSI NIMAEPA He Ha UcTbITaTe/lbHoM o6pasue

C.2.2.3.3 /cnbiTatenbHas ycTtaHoBka B

O6Lwan cxema ucnblTaTenbHON ycTaHoBKM B npeacrasneHa Ha pucyHke C.6.

O6paseLl, NCMbITbIBAKT B HECKOMbKMX MOMOXEHUAX, NPEACTaBALWMX pas3/IMuHble HanpaseHus NpubamxatoLLero-
CA InJepa, Kak 310 nokasaHo Ha pucyHke C.2 Ansi CXeMbl UCMbITATENTbHON YCTaHOBKM A.

PaccTosiHuA, nokasaHHble Ha pucyHke C.6, NMMb OPUEHTUPOBOYHbIE. MUHUMaIbHOE PacCTosiHWE BO3AYLUHOIO 3a-
30pa 0 NPOBOAAWMX YacTel AOMKHO 6biTb 1,5 M.

WcnbiTatenbHasa ycTaHoBKa B sBNseTcA afibTepHATUBON MCMbITATENbHOM YCTaHOBKe A, a Takke NoaxoauT Ans Wc-
MbiTaHWs1 06Pa3L0B, KOTOPbIE AB/SIOTCA C/ULLKOM KPYMHLIMU A5 NOAHATUA B UCTbITATENbHON YCTAHOBKE, TaKUX Kak KOH-
COMN, MeTeoposiornyeckoe obopyaosaHue, CTynuupbl, obTekartenu CTynuupbl 1 T. N. HegocTaTok AaHHON CxXembl 3ak/iioya-
eTca B TOM, YTO 3a3emnsiowasa nnargopma Ha rnosy UCnbITatesibHOW MIOWaAKN MOXET UCKa3WUTb 3/1EKTPUYECKoe rnose
BO3/1e MCMbITyeMOro obpasua. MuHUManbHoe PaccTosHWe A0 BHELWHUX KOHCTpykumii, npueegeHHoe B FOCT 1516.2 nm
[8], cocTaBnsieT nontopa MUHMMASIbHBIX NPOBMBHBIX NPOMEXYTKa Mexay ABYMS NPOTMBOMNOMOXHLIMU 3/1eKTpogamu. Uto-
6bl MMHUMW3NPOBATb UCKaXKEHWE 3/1EKTPUYECKOrO Mo B 3a30pe, 3a3eMsdollasn niarcopma v apyrme npoBojsiime KoH-
CTPYKLMN OO/MKHbI HAXOAUTHCS Ha PacCTOsHMM, COCTaBASIOLEM MNOATOPbl A/MHbI 3a30pa, T. €. 3 M Mpu A/IMHe 3a3opa B
2 M (pucyHok C.6).
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PucyHok C.6 — lMpuMep cxembl UCMbITATENBHOW YCTAHOBKY B A4/11 NPUIOXEHNs1 HaualbHOTO ingepa

O6paseL, 415 NCNbITaHNA HAaXOAWTCS Haj 3a3eMNsAoLLEel NnaTgiopmoli Ha onopax Ha pacctosiHin B 1,5 pasa 60/b-
e paccTosHUS Mexay MOJSIHWENPUEMHUKOM Ha obpasue ANS UCMbITaHUS U BHELUHWM 371eKTPOAOM, YTOObI MUHUMW3K-
poBaTb BO3ZEelCTBME 3a3eM/stolLei nnaTdopmbl Ha pesynbTaTbl UCMbiTaHus. Korga npoBoaMTCA WCNbiTaHue, BHELUHWi
3/1eKTPOA, NOABELLUMBAETCS Haf 06pa3LOoM AJ1s1 UCMbITaHUA U HAXOAMTCS MO, BbICOKMM HanpshXeHWEM. BHeLHW anekTpos
[OMKEH BbITb [OCTATOYHOrO pasmepa AN NpeAoTBpalleHns KpaeBbix adhdeKTOB, T. €. NPeaoTBpaLleHUs AyroBbIX pas-
pAfoB, NpekpawialoLLMXCs Ha Kpato BHeLLUHero anektpoga. Ob6pasel, 06bI4HO UCMbITLIBAKOT B ABYX UM 60/1ee NONOXKEHNAX
ANs 0TOBPaXEHMST BO3MOXHBIX HanpaB/IEHUIA 3/IEKTPUYECKOrO MOJS, KOTOpble MOryT BO3AECTBOBaTb Ha 3Ty YacTb flona-
CTV W Opyrve KOHCTPYKLUUM Npy aKcnyataumu. OgHa U3 onacHOCTEN CXeMbl UCTIbITATE/IbHONM YCTaHOBKM B 3akiouaertcs
B TOM, 4TO, KOrga BHELUHWIA ANEKTPOA UMEET NOJSIOXKUTENBbHYIO NMONIAPHOCTb, UCKPEHNE MOXET BO3HUKHYTb Ha KOHLax 3Toro
3M1EKTPOAA U 3aKOHUYUTLCS Ha 3a3eM/IsoLein nnarcopme, 060iMaa UCbITaTeNbHbIN 06paseL.

Mpy 1CNo/Ib30BaHUM CXEMbI UCTMbITATENBLHOM YCTAaHOBKU B McnbITaHne cumMTaeTcs AelCTBUTE IbHBIM MPU BbINOJIHE-
HUM TPEX YC/I0BWIA:

a) coefiMHeHVe CTPYMEPOB MPOMCXOAMT B BEPXHEN 4acTu BO3AYyLUHOrO 3a30pa MeXAy BHELUHVWM 3/1eKTPOLOM Mof
HanpsHKeHWEM 1 06pa3LoM AJ1s1 UCMbITaHUS, T.. Ha pacCTosiHMM 60nee MoMOoBMHBLI NPOGMBHOIO NMPOMEXYTKa OT obpasua
nonact. 3T0 MOXHO NOATBEPAuTL dhoTorpadmsamm AyroBbix pa3psnos. Ha pucyHke C.6 npeacrtaBneHa Touka KOHTakTa
nuaepoB. Ecnu cooTBeTCTBYE TPEOOBaHMIO HE JOCTUraeTcs, TO AO/MKHA ObIThb yydlleHa Of4HOPOAHOCTb MOBEPXHOCTU WMN
LOMKHO ObITb YBEIMYEHO PACCTOSHME MeXAy 10NacTblo 1 NNaTopmoil.

b) CTpUMEP OT BHELUHUX 3/IEKTPOAOB He CO3[AeTCsA OT Kpas 3TOro 3/ekTpoda. B aTom criyyae pa3viep BHELLUHEro
3/1eKTpoAa MOXET ObITb yBenmyeH. OfHako criefyeTt NMOMHUTb, YTO YBEIMYEHNE BbICOKOBOJIbTHOIO 3/1EKTPOAA MOXET BCe
paBHO He MpekpaTuTb 06Pa30BaHMS UCKPEHMST Ha €ro KOoHUEe M He 06X0AuTb MCMbITaTeNbHbI obpasel. B atom cnyyae
€[VHCTBEHHbIM PELUEHVEM ABNSETCA UCNOMb30BaHNe CXeMbl UCMbITATENbHON YCTAHOBKU A,

C) KOHLEBOII 3aKMM YCTPOICTBA 3alUMTbl UK APYTUX NPOBOASALLMX 3/IEMEHTOB B 06pa3ue noABeLleH Haj, 3a3emis-
loLLeil nNiaTg)opMoil Ha paccTosHuM 6onee yem B 1,5 pasa npeBbilLAOWLMM PACCTOSHUE MEXAY MOSTHUENPUEMHUKOM Ha
ob6pasue ANs UCMbITaHUs YU BHELUHWM 3M1EKTPOAOM.

YcnoBusi @) 1 b) 06bIYHO BbINOSIHAKOTCA, €C/IM COBMIOAEHBI CreayLme pacCTosHNA:

- BHELLHWI 3M1eKTPOA, HaX0AWTCS HE MEHEE YeM B 2 M OT 6/ivkaiillero NpoBOASALLEro KOMNOHEHTa (BHYTpW/CHapyXu
ucnbITaTeNbHOro obpasua);

- BHELUHWIA 3M1EKTPOA, HAX0AUTCS He MeHee YeM B 1,5 M OT MOKpbITUA GavKaillero ncnbityemoro obpasua;

- HAVIMEHbLLIEE PACCTOSIHME BHELLUHETO 3/1EKTPOAA AO/DKHO ObITb HE MEHEE YeM B 5 pa3 60/1blUe MUHUMA/TBHON A/TUHbI
3a30pa Mexzay /10nacTbio 1 3a3eM/IstoLLei nnaTcgopmoli.

B nnaHe uncnbiTaHWa HEOBXOAMMO YKas3aTb KOHKPETHbIE pa3Mepbl U NOMOXEHUS UCMbITYEMOro obpasLa.
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C.2.2.4 VicnbiTaTenbHOE HanpshkeHne

Wcnonb3yemasn chopma KpvBOI HanpshkeHUs npeactaBniseT co60i MefeHHO HapacTaloLLy KPUMBYIO HaNpPsHKEHWS,
JocTuramooLLyo Npo6osi obpasua nepes npeanosiaraeMbiM MUKOBbIM 3HAYEHWEM HanpsbkeHus. 3Ta hopma KpMBOA Hanpsi-
XEeHUs aBnseTca Havbosiee xapakTepHOW ANS 3/1EKTPUYECKOTO MO/ OKOO KOHCTPYKUUM MPU NPUIOXKEHUN HavasibHOro
nugepa.

M3pesnka npoboii MOXET BO3HUKATb MOC/e MNuka KPUBOWA HanpshkeHus. Takue UCNbITaHWs CUUTAOT YCrnewwHbIMA 1
YyunTbIBaOT B OOLUEN OLLEeHKe Mpu YCNOBMM, YTO 3TO He npoucxoauT 6onee yem B 10 % Bcex NPO6GOEB B TeYEHWe BCeEX
ncnbiTaHnin. Ecnm nponcxoamT Npokos fI0NacTu, UCTbITaHNE He CHATAOT YCMELUHbIM M He YYUTLIBAOT, U MOXET ObITb Bbl-
NOSIHEHO AONOSIHUTENILHOE WCMbITaHME.

Tpebyemoit ¢hopMbl KPMBOW MOXHO AOCTUYb, WUCMOJb3YyS WMMY/bCHOE HanpshkeHne KOMMYTaLMOHHOro Tuna
(cm. [8]) co BpemeHem gocTmkeHms nuka (250 + 50) mkc (T. e. 250 MKc +20 %) 1 BpeEMEHEM 3aTyxaHusl 40 MOJSIOBUHbI 3Ha-
yeHus (2500 + 1500) MKc (T. e. 2500 MKC £60 %). MOCKO/IbKY HaMPSHKEHNE NPUMEHSIETCS MO HapacTalLell A0 HanpshKeHns
NOBEPXHOCTHOro Npobosi, BpeMs cnaja He npeactasnseT 0cob0ro nHTepeca.

TununyHas chopma KpUBOI HaNpsHKEHUs nokasaHa Ha pucyHke C. 7.

PucyHok C. 7 — TunnyHoe NOBbILLEHUE VMMY/NbCHOr0 KOMMYTALMOHHOIO HANpshkeHWsl 40 NOBEPXHOCTHOro nNpo6ost
(100 MKC Ha feneHuve LiKasbl)

CnepyeT Ucnonb30BaTb Kak MUHUMYM TpY paspsfa KavkgoW NONSPHOCTV A8 KaKAOro MOJSIOKEHWUS MCNbITYEeMOro
o6pasLa 0THOCUTE/TbHO MPOTUBOMNO/IOXHOIO 3/1EKTPOAA, U O6LLEE KONMYECTBO MCMNbITaTe IbHbIX Pa3psgoB LO/MKHO COCTaB-
naTtL 54.

Tok pa3psiga BbICOKOBOJ/IbTHOTO reHepartopa 06bl4HO cocTaBnsieT MeHee 2000 A, UTo oxBaTbiBAET GOJBLUNHCTBO TO-
KOB Nugepa. VcnbiTaHns ¢ Lebio onpeaeneHns BAMSHWUSA TOKOB yAapa MOTHUM Ha KOMMNO3UTHbIE 3/1EMEHTbI KOHCTPYKLUM
nonactn 1 MOMTHMEOTBOZ, AO/MKHbI BbINONHATLCA cornacHo C.3.

C.2.2.5 laHHble, KOTOpbIE AOMKHbI GbITb 3adIMKCUPOBaHbI Y1 BHECEHbI B MPOTOKO/ WUCMbITaHWIA

JomkHbl 6bITb 3addMKCUPOBaHbI 1 BHECEHbI B MPOTOKO/ UCTbITAHWIA:

- thoTorpadomm, onvcaHve Kaxaol UchbITaTesIbHO YCTAHOBKM U/MKM ONMCaHWE KaXO0 CXeMbl UCTbITaHWIA;

- rpacvky OpMbl KPUBOIA UCNbITATENTLHOTO HANPSHXKEHUS;

- BMAEeo3anncy BCEX UCMbITaHUA ANS onpefenieHnss TOYKU yaapa MOSIHUM U TOUKM COeAMHEHus npo6os. JaHHbie
3anuncy OO0/MKHbI MOMIHOCTHLI0 0XBaTUTb UCMbITyeMble 06/1acTu obpasua. OgHa wim ABe Kamepbl A0/MKHbI ObiTb CMOCOOHbI
BbINOSIHUTL ObICTPLIA NpeABapUTeNbHbIA aHasIM3 UCMbITAHUS U MOMEHT&/IbHO BbISBUTL f1l06ble Npobon. [lononHuTenbHas
Kamepa, HanpaB/ieHHas BHYTpb 06pasLia /lonacti, MOXET 6biTb Nosie3Ha AN18 CNEXEHUS 3a NoBeAeHnemM cTpuMepa/nuae-
pa BO BPEMS UCMbITaHUIA;

- hoTorpachmio Kaxkaoro NosIOKEHNs 3NeKTpoaa,;

- choTorpadmm MeCT HaxoXAeHVUs1 NPOGOEB WM APYTMX 3HAYUTENbHBIX BO3AENCTBUIA;

- 3HAYEHNA MapamMeTpOB OKpyXatollein cpeapl B nabopaTopumn (Hanpumep, Temnepartypa, AaB/IEHNE U BIaXHOCTb);

-0,aTbl NPOBEAEHNS UCMbITaHWA, AaHHbIE O MEPCOHAJIE, BbINO/HAILWEM 1 HAGOAAIOWEM 3a UCMbITAHUSAMU, a Talkoke
[JaHHble 0 MecTe NPoBeAEeHNS UCTbITaHUS;
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- onucaHve N6bIX OTKIOHEHWIA OT NpoLeaypb! UCMbITaHWS;

- onucaHue NpPOBEAEHNS KaXAOro MCMbITaHUSA C yKazaHWeM MOMSPHOCTM 3M1EKTPoAa, aMMUTYAbl HaMpPsHKEHUS 1
doopm KpuBoOIi (MokasbiBasi BPEMS HapacTaHus UMMy/bca U ANAUTENBHOCTL) W pe3ybTaTbl UCNbITaHWiA.

C.2.2.6 MpoBeggeHne ncnbiTaHmi

Mpoueaypa vcnbiTaHnii 06Las A 060MX BapuaHTOB MCMbITaTe/bHbIX YCTaHOBOK (A 1 B).

Mpy NpoBeAeHUn UCMbITaHWA criefyeT CTPOro cobnoaaTe NpaBwia TEXHUKM 6e30MnacHOCTY.

WcnbiraHus npoBoAAT crieayowmm 06pasom.

MpoBepka napamMeTpoB reHepartopa:

a) M3MEPSIOT NapameTpbl OKpYXatoLeli cpeabl B rabopatopuu;

b) ouMLalOT N UCCNeayoT UCNbITYEMbI obpasel, C UCMONb30BaHNEM COOTBETCTBYHOLLENA METOAMKM MO YAASIEHMIO
BM1arv, Nbi/iv, MHOPOAHBIX YaCTUL, N APYIMX 3arpsA3HUTeNel, KOTopble MOTYT NOBAUSATL Ha pe3ysbTaTbl UCNbITaHWd. BH1Ma-
Te/IbHO OCMaTPUBAIOT UCMbITYEMbIi 06pasel, Ha Ha/mume NObIX NOBPEXAEHNIA, KOTOPbIE BMNOC/IEACTBMN MOXHO OyJeT ne-
penyTtaTtb C nocneacTtBnAMU UCMbITaHUA, U NoMevaroT KX, yT0bbI HE cnytaTtb C nocnieaywlnmMmmn pesynibtatamm I/ICI'IbIT&HI/II7I;

C) 06opaunBalOT NEPeHIO 1 3afHIOK KPOMKY /IoNacTi asIlOMUHMEBON (HONLIOM U 3a3eMISKOT 3Ty DOSIbry K KOH-
LeBOli 4YacTM MOJSTHUENPUEMHMKA N BEPTUKASIbHOMY MOJIHUEOTBOAY B MECTe, re OH BbIXOAWUT U3 sionactu (o6epTbiBaHne
fionactn pekoMeHZyeTcsi, HO He 0653aTesibHO);

d) nomeLlatoT obpasel, Nog MUHUMa/TbHBLIM YI/IOM MO OTHOLUEHMIO K TOPU3OHTaUIbHOM 3asemsstolleli nnargopmMe B
ncnbITaTesIbHOM ycTaHoBke A un B 1 ycTaHaB/IMBAIOT HayYa/lbHYO NOMOXUTENbHYK NOMSAPHOCTL MCMbITYeMoro obpasua.
OnbIT NoKa3aJl, YTo 3TO YC/I0BUE MPUBOAMT K HU3KOM BEPOSITHOCTM NMPO60si HEMPOBOASALLMX MaTEPUA/IOB, NMOCKO/bKY CTpU-
Mepbl, 06pa3yrLmMecs OT 3alUTHbIX YCTPONCTB UCMbITYEMOro 06pasia, NpoABUraloTcsa fasiblie B BO3AyLUHbIA 3a30p A0
MOMEHTa COeZIMHEHWS C NPOTMBOMNONOXHLIMWU CTPMMEpPaMy OT OTPULATENBHOMO 3M1EKTPOAA;

€) KOPPEKTMPYIOT NapaMeTpbl reHepaTopa Wi BO3AyLUHbIA 3a30p Mexzy 06pasLoM M MPOTUBOMOMIOXKHBLIM 3/1EKTPO-
OOM O/15 NOJTyYeHns: onpeaesieHHon hopMbl KPMBOW M AyrOBOrO paspsga M MHULMKUPYHOT MUCMbITaHWe flonactu, npu 3Tom
n3mepss NPUNOXKEHHOE HaNPsHKEHNE;

f) NpuknagpiBalOT paspss K UCMbITyeEMOMY 06pasLy, M3Mepsis Mpy 3TOM NPWIOXKEHHOEe HanpshkeHue u dpoTorpadu-
pys NPOXOXAEHME AyroBOro paspsfa. YbexaatTcs, YTo AyroBOi paspsif Bce elle BO3HMKaeT Ha (hpoHTe BocxoasLueit
BO/HbI ;0 MOMEHTa 06pa3oBaHuUst rPebHsI KPYBOWA HaNpPsHKEHWS;

0) ecnn copMa KpMBOI HEBEPHA WM AYroBOW pa3psii He BO3HMK Ha (PpPOHTE BOCXOAsLUel BOSHbI Mepes 0b6paso-
BaHMEM TpPebHsi KPMBOIM HanpsbkeHusl, HeOOXOAMMO OTKOPPEKTMPOBaTb MapameTpbl reHeparopa WM BO34YLUHbIA 3a30p
Mexay 06pa3LoM 1 NPOTMBOMOSIOKHBLIM 3/IEKTPOAOM A1 MOMyYEHUS ONpefenieHHo hopMbl KPUBOI 1 AYrOBOrO paspsiga;

h) ecnn dpopma KprBoiA B AONyCTUMbIX NpeAenax, yomparTt donbry, ecnv oHa Ucnosib3oBasiach.

[Janee BbINOMHAT OCHOBHOE BO3ZElCTBME:

1) npvknagpiBaloT paspss K UcnbiTyemMoMy 06pasLy, M3Mepsis NPUIOKEHHOE HanpshxeHue u gpoTorpadmpys npo-
XOXAEHNE OyroBOro paspsia. Y6exaatTcs, UTo AyrOBOA paspsz BCe elle BO3HMKAeT Ha (PPOHTE BOCXOAALLEl BOJHbI 0
MOMEHTa 06pa3oBaHNs rPeBHST KPMBOW HANPSDKEHWS;

2) ecnv NpomsoLLIO nonagaHue B KOHCTPYKLMIO NONacTy 3a npegenaMn npegHasHadeHHori CM3, Hanpuwvep, ecnm
NPOV30LLIEN HEOXMAAHHbIA NPOBOI NOKPLITUSA CNOS, AENAaKT OLEHKY, YTOOLI ONpeAennTb, NPOLLEs N1 UCTbITaHne o6paseLl.
Ecnn o6pasel, He npowen ucnbiTaHue, To pesy/bTaTbl UCTMbITaHWi aHHYIMpYoT. MonagaHne B M30/IMPOBaHHbIE MOBEPX-
HOCTW, 3a KOTOpbIM CneayeT AyroBoOW pas3psi Ha MOBEPXHOCTM K MOSIHUENPUEMHUKY, HE CUMTAETCH HENpPOXOXAEHUEM
UCMbITaHNS;

3) noBTOpAOT Warn 1) n 2), noka He 6yayT NPOBEeAEHbI UCMbITAHUS NPY MOIOKUTE/IbHOW NOSIAPHOCTM NPY OfMHAKO-
BbIX YC/TOBUSIX;

4) nepekoyatoT NOAAPHOCTb BbICOKOBO/IbTHOTO FeHepaTopa 1 ybexaaroTcs, YTo NOASIPHOCTb UCMbITYyeMoro o6pas-
ua oTpuuartesisHa OTHOCUTENbHO 3a3eM/IAoLWEe naTtqopMbl (MCNbiTaTelbHas yCcTaHoBKa A) MM BHELLHErO 3/1eKTPoAa
(ncnbiTatenbHas yctaHoBka B);

5) nosTOpstOT Warn 1) n 2), noka He 6yayT NpoBeAeHbl UCMbITaHUA NPW OTpULATENBHON NONSPHOCTN NPU OfUHAKO-
BbIX YC/TOBUAX;

6) nepemeLlalT UCMbITyeMbIi obpaseLl, (MchbiTaTeflbHas yCTaHOBKa A) WM BHELUHWIA 3NeKTpof (MChbiTaTenbHas
ycTaHOBKa B) B COOTBETCTBMM C NPOLEAYPOI NCNbITaHUS;

7) noBTOPSOT Wark 1}—5), noka He ByAyT UCMbITaHbl BCE COYETAHWSA OpUeHTauMii NonNacTy 1 NOMSIPHOCTM € O6LLWM
KO/IMYECTBOM PaspsgoB NATbAECAT YeTbipe, Kak MpeaycMOTPEHO MPOoLeAypOi UCTbITaHWiA.

MpumeyaHne — Ecnu HeT gyrosoro paspsga, 0CO6EHHO Npy OTpULATENBHOM 3apse /ionacTu, cnegyet npo-
BECTW JOMNOMHUTE/IbHOE UCMbITaHWe, YTo6bl 06ecneunTb NATLAECAT YeTbipe AeCTBUTENbHBIX pa3psaaa, AJOKYMEHTUPOBaH-
HbIX (hoTorpacusamMmn kaxgoro paspsga.

C.2.2.1 OueHka pe3ynbTaToB UCMbITaHWi

[na NpoxoxaeHnst UCMbITaHUs HA Ha4YaslbHOE KacaHue nufepa Bce NATbAECAT YeTbipe paspsga fO/MKHbI nonactb
B CUCTEMY nepexBaTa MOSIHWIA (OUCKPETHbIE MPUEMHMKM, NPOBOASLLEE MOKPbITUE, METa/I/IMYEeckas cetka W T. M.), JOKy-
MEHT&/IbHO OhOPMJIEHHBIE C NMOMOLLLIO NATUAECATU YEeTbIpeX OTAesIbHbIX paspsfoB. He gonyckaeTcs HUkakmx npoboes
yepes M301AUMI0 KOHCTPYKLMX NlonacTy, Npo6rBHblE 3apsapl, Nonajalolmye CHapyxu cucTeMbl BO3AYLLHOTO nepexsaTa
CUMTAIOTCH HE MPOXOXAEHMEM.
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Bce nATbAecAT veTbipe paspsaga A0/MKHbI NOSBUTLCS B BUAE pas3psifoB B BO3AyXe WM BAOMb HAPYXHOW noBepx-
HOCTV /lonacTy OT NpefHa3Ha4YeHHbIX YCTPOCTB BO3AYLLHOTO NepexsaTa Ha /1onacty 40 YAa/IeHHOW 3a3emstoweli nnar-
doopMbl (UCMbITaTe/IbHasA yYCTaHOBKa A) WM BHELLHEro a1ekTpoga (UchbiTaTenbHas ycTaHOBKa B).

Toukm nonagaHunsa Bcex paspsigoB AOMKHbI 6biTb 3adhmkepoBaHbl. Eciv He Bce paspsgbl nonanv B cucTemy nepe-
XBaTa MOJIHWIA, B NPOTOKO/E UCMbITaHuii Ao/MKHA BbITh ykazaHa npuyvHa (NpuBedeH aHann3 MpuuuH) NoslyYeHuss Takoro
pesynbTara.

Mocne mcnbiTaHWs Ha MoNafaHns HavyaslbHOrO BbICOKOBO/IbTHOTO /inAepa y4acTKu, MOABEPXEHHbIe MPsIMOMY No-
nafaHunio, AO/MKHbI BbITb NOABEPrHYTHI UCMLITAHNIO Ha Mocneaylolee kacaHne monHum cornacHo C.2.3 1 NpoBepoYHOMY
McnbITaHNIO 6OMbLLMM TOKOM cornlacHo C.3, onpefensioliemMy pacyeTHY0 CMOCOBHOCTb BbiAEPXMBAHUS TOKA MOSTHUN.

C.2.3 McnbiTaHne Ha nocnenyrollee KacaHme MosHUA

C.2.3.1 Uenb ucnbitaHns

Mocne ncnbiTaHUA Ha NonNagaHys HavyaslbHOTrO BbICOKOBOJSIbTHOTO Ninfepa cornacHo C.2.2 yyacTku, NoABepXeHHble
nNpSAMOMY NONaAaHuto, AO/MKHbI 6bITb NOABEPTHYThI UCMbITAHWIO HA NOocneaylollee kacaHue MofHuM cornacHo C.2.3 1 npo-
BEPOYHOMY UCMbITaHNIO 6O/IbLIMM TOKOM corniacHo C.3, onpeAensiiowemMy pacyeTHy0 CNOCOBHOCTL BbiAEPXMBaHUS TOKa
MOJTHUN.

MpegHa3HaYeHye 3Toro ONMcaHnsa CM. HUXE:

1) Kak B C/lyyae HUCXOAALLEro yaapa, Tak v B C/lydae BOCXOASLLEro yaapa, Korga nepebiii nepexear yaapa MOHUA
BbINOJIHEH NPAaBW/IbHO Ha NPeAHa3HaYeHHOl cucTeMe BO3AYLLUHOIO nepexsara, 3a NepsbiM yAapoM HUCXOAALLEro paspsja
MOJTHAN W HAYasIbHOTO A/IMTENbHOTO yaapa BOCXOASALLEN MO/THUM MOXET MOC/1e0BaTh TEMHbIV Neprog 1 3aTeM NOBTOp-
HOe nonajaHve nuaepa B CUCTEMY BO3AYLIHOrO nepexsarta. VcnbiTaHue [O/MKHO NokasaTb, YTO paspbiB Mexay N1aepom
1 BO3YLUHBIM NEPEXBaTOM NPONCXOAUT Kak NMOBEPXHOCTHbIV MCKPOBOI paspsd, BMeCTO Npobosi NOKPbITUA IonacTy;

2) OMbIT Nokasasl, YT0 HegOCTaTOuHO M30MMPOBaHHbIE OCHOBaHMS MPUEMHUKOB WM ApYyrue YyCTaHOBKM BMeCTe C
MOJTHMENPUEMHMKaMWN MOryT NPUBECTU K MPOBOSM M HeyCTPaHWMbIM MOBPEXAEHNSM B MOMEBbLIX YCN0BUSX. B xoge aToro
UCMbITaHNA UCCNeAyeTCS KOHCTPYKUMS AN Taknx Aed)eKToB, U eC/in UCTbITaHWe MPORAEHO YCneLHo, TO BEPOSTHOCTb OT-
Ka30B B MOJIEBbIX YC/0BUAX MUHUMasTbHAS.

Bo Bcex cnyyasx B Xo4e WCMbITaHWsA yAacTcsa onpefennTb, Bbi3biBaeT /M none, Heobxoaumoe A4ns hopMUpPOBaHMS
paspsga BO6/M3M MOMHMENPUEMHMKOB (60KOBblE W KOHEYHbIE MPUEMHUKM), BO3HWKHOBEHME paspsfoB Ha HapyXXHOU no-
BEPXHOCTM /10NacTn Uan npobusaeT slonacTb U 06ecnevnBaeT CBEYEHNE BAO/b BHYTPEHHEN MOBEPXHOCTU.

370 UCMbITaHe NPYMEHNMO K NOBEPXHOCTAM fionactu BAY BO6/M3M MOSTHUENPUEMHUKOB.

C.2.3.2 O6paseL, N5 ucnbITaHni

O6pasel, A15 UCMbITaHWA OO/MKEH NPeACcTaBnATb COBOl YacTb NOHOMAcLUTabHOM fonacTu, Hanpumep, BepLUMHY
7ionactu Wm Apyryto NoOBEPXHOCTb, B KOTOPOI €CTb MOSTHUENPUEMHIWK UK APYrOe 3alyTHOE YCTPOCTBO.

XapakTepHble 06pasupbl 471 UCMbITaHUA — 3TO BEpLUMHA /TIONACcTW, Takke Ucnonb3yemas 4715 UChbITaHuii no Kaca-
HMIO HavasibHoro ingepa n3 C.2.2.3, cxembl A wn B, nin gpyroil obpaseL, KOTopblii XapakTepeH At KOHCTPYKLUM B Me-
CTe BEPOATHOrO nonafaHus MOJIHAW, BO3AYLUHOrO rnepexsara WM aHaslormMyHoi. MNpumep MOXeT ObITb Cekuyeli onactm
ONMHOR 2 M, KOTOPLIN Bbipe3aH 13 6osiee A/IMHHOIO obpasua nonacTtu. JIlobbie NOKPbITUS NOBEPXHOCTU, BKAKUASA TPYHT U
Kpacky, AO/MKHbI NPeAoCcTaBNAaATbCA /19 ob6ecneyeHnss peasibHbIX XapakTepucTuK paspsaa NnoBepXHOCTH.

C.2.3.3 VicnbiTaTenbHas ycTaHOBKa

O6LWwmit BUA, CTaHAAPTHOW UCMbITATE/IbHOW YCTAaHOBKM, MOKa3biBAOLWMIA UCMbITYEMbIA 06pasel, B NONepeyHoMm pas-
pese 1 xapakTepHoe MosIoKeHWe 3M1eKTPoAa A1a ucnbiTaHuii, npusedeH Ha pucyHke C.8. MicnbiTaHns BbINOMHAKT B O4HOM
WM HECKOJIbKUX MOJIOXEHWUAX 3/1eKTPoAa, NPencTaBsoWmMX BO3MOXHbIE HanpaB/ieHns pasBepTkv NMaepa, Kak ato M3o-
6paxeHo Ha pucyHke C.9.

WcnbiTyemblid 06pasel, yCTaHaB/IMBalOT Ha ONOpYy Haf 3a3emsstolield nnatdopMoli Ha PacCTOsHAM He MeHee
1,5-KpaTHOro MMHMMAa/IbHOTO PacCTOSIHMSA MCKPOBOro paspsifa, kak ato onucaHo B FOCT 1516.2 v [8], nyHKT 4.2.

MpreMHuK(1), BEPTUKasIbHblIE MOSTHMEOTBOABI U Nt0bble NPOBOAALLME KOMMOHEHTbI, NpUKpensieHHble kK CM3 nona-
CTW KaK YaCTb KOHCTPYKLMMW, AO/MKHBI UMETb NoTeHuman 3emnu;

Mocne 3Toro CoOeauHSIIOT BbIXOAHbIE 38)KMMbl BbICOKOBO/IbTHOTO reHepaTopa C BbICOKOBO/IbTHbIM 3/1EKTPOAOM. Sek-
TpoA JO/HKEH UMETb cdepuueckyto hopmy ¢ pagnycom (50 + 5) mM. NOBEPXHOCTb BbICOKOBO/IbTHOIO 3/1eKTpoAa A0/MKHA
HaxoauTbcs Ha paccTosHuM (50 + 5) MM OT NOBEPXHOCTU WCMbITYEeMOro obpasua A/ npeacTaB/ieHUss NPUIOKEHHOrO
HanNpPsHKEHUS1 KAHaJTIOM MOJTHWW, NepeKaTbiBaOLLMMCS MO NOBEPXHOCTU MUCMbITyeMoro obpasua. Vnm CM3 nonactun MoxeT
6bITb MNOACOEAVHEHA K BbICOKOBONIbTHOMY FeHepaTopy, 1 chepuyecknini 3N1eKTPOL, MOXET ObITb 3a3eM/IeH.

MogrotasnveatoT 060pyAOBaHVE /19 USMEPEHNS 1 3anNMCY NPUKNAALIBAEMOrO UCMbITATE/TbHOTO HANPSHKEHWS.
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Hapy»Hass noBepxHOCTb

PucyHok C.8 — CxemMa uUcnbITaTe/lbHO YCTAHOBKM 4711 UCMbITAHKS HA NOCNeAyoLee KacaHue MOJSHUM

MpoBoAsALMA 31eMeHT JnckpeTHbIl

anekTpoaa
PucyHok C.9 — MonoxeH1s BbICOKOBOLTHOTO 3/1EKTPO/A /1S UCTILITAHWA Ha MOC/efylollee KacaHue yaapa MOJHAN

C.2.3.4 VicnbITaTenbHOe HanpshkeHne

DnekTpuyeckoe Mnose, CBsi3aHHOE C KaHa/IoM CKOJb3SILLETO paspsga A1 HUCXOASALMX YAAPOB MOJSIHUM U MOBTOP-
HOTO KacaHvsl nugepa, Co3AaloT ObICTPO yBeNMuMBAIOLLMECS 3NeKTpuYeckue noss, KOTopble MpefcTaBnsloT Havbornee
COOTBETCTBYHLLEN KPUBOW U3MEHEHMST HaMNPsHKEHUs1 TPO30BOro MMnysbca U Kotopble onpegenedsl B FTOCT 1516.2—97,
pa3gen 5 (cm. Takke [8]). MonHbI rpo30BOI MMNYLC NokasaH Ha pucyHke C.10.
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Hanps»keHve, B

Tth— anutenbHocTb hpoHTa MMnynabca, pasHasa 1,2 mkc £ 30 %; Mm— AAMTEeNbHOCTb MMNybca, paBHas 50 mkc + 20 %; 01— ycnosHoe
Hayano umnynbca. [aa ocuuanorpaMM C IMHeRHOW BpeMeHHOW pa3BepTkoii 3To GyAeT Touka mepeceyeHuns ¢ OCblo abcumcchbl MPSMON
NINHUK, NPOBEAEHHOI Yepes Toukn A n B Ha hpoHTe umnynbca

PucyHok C.10— [MonHbIiA rpo3oBoii uMnysbe (CTaHAapPTHBIA rPO30BOM UMMY/LC HAMPSHKEHNST)

dopmy MMnynbca, NokasaHHyto Ha pucyHke C.10, NpUMeHsIloT BMECTe C BMPTYaslbHbIM MMKOBLIM HaNpshKEHUEM,
KOTOpOE Bbille, YeEM HEOBXOAMMbI UCKPOBOI pa3psig B MOSTHUENPUEMHMK, NO3TOMY pasps BO3HUKAET Ha (DPOHTE BOSIHbI,
Kak 370 nokasaHo Ha pucyHke C.11

HanpspkeHne, B

Tc— npeapaspsgHoe Bpems UMnysbca

PucyHok C. 11 — po30BO/ UMNysbC, Cpe3aHHbIA Ha (OpoHTE

[JyroBoii paspsig Ha (OpoHTE BOJHbI, WIKCTPUPYeMbIi Ha pucyHke C.11, npeAcTaBnsieT pesynbTaT CKOPOCTU Mo-
BbILIEHMS ToKa yaapa (di/df), yMHOXEHHOr0 Ha UHAYKTUBHOE COMPOTMB/IEHUE NMAEPA MOJTHAM WM KaHala HUCXOASILLETO
yAapa MOJHWW WK TOAIsi, CBA3AHHOTO C MOBTOPHBLIM KacaHWeMm nugepa rnocsie nepeoro o6paTHoro yaapa.

MpumeyaHune — AN AIVHHBIX BO3AYLUHbIX 3a30P0B, npesbiwanwmx 0,5 M, NPUHATO, YTO AyroBoi pa3psig, Ha-
CTynaeT no3xe, 4em rpebeHb hopmbl KprBoid 1,2/50 MKC.
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C.2.3.5 laHHble, KOTOpbIe AO/MKHbI ObITh 3adIMKCUPOBaHbI 1 BHECEHbI B MPOTOKO/ UCMbITAHWIA

JomkHbl 6bITb 3addMKCUPOBaHbI 1 BHECEHbI B MPOTOKO/ UCMbITAHWIA:

- thoTorpacum 1 onmcaHne Kaxxgoi UCnbiTaTeNbHON YCTAHOBKM U MOMOXEHNS 3NEKTPOAR,;

- BMgeo3anvcu nnm dotorpadomm Bcex ucnbitaHnin. Kamepbl fo/mkHbI 06ecneuntb 360° oxBaT UCMbITyemMoro obpas-
ua. OgHa kamepa [o/mkHa 6bITb CNOCOGHA BLINOHWUTL ObICTPLIA MPeABapUTE/bHLIA aHa/IM3 UCTIbITAHWUSA 1 MOMEHTa/TbHO
BbISIBUTb /10OblEe Npo6ou. JononHuTeNnsHas kamepa, Hanpas/ieHHas BHYTPb 06pasua sionactui, MOXeT 6bITb Nosie3Ha 415
CNexXxeHus 3a noBefeHneM cTpumepa/nuaepa Bo BpeMsi UCMbITaHWiA;

- dooTorpadon MecT HaxoXaeHns NPO60EB WM APYTNX 3HAUUTENBHBIX BO3AEACTBUIA;

- 3Ha4YeHVA NapamMeTpPOB OKpPYXXatoLLei cpeapl B nabopatopumn (Hanpumep, TeMneparypa, AaB/ieHNEe U BTaXKHOCTb);

-AaTbl NPOBEAEHNS NCNbITaHWi, faHHbIe 0 NepcoHasie, BbINOHAILWEM 1 HabofaoWweM 3a UCMbITaHNAMY, a Takke
[JaHHble 0 MecTe NMPOBefEHNS UCTbITaHNS;

- onucaHve N6bIX OTKIOHEHWIA OT NpoLeaypb! UCMbITaHWS;

- onucaHue npoBeAeHNs KaXAOoro MCMbITaHUSA C ykasaHuem MOMSPHOCTW 3M1EKTPoAa, amnuTyAbl HaMnpsHKeHUs K
doopm KpuBoOIi (MokasbiBasi BpEMS HapacTaHUsi UMMy/bca U AAUTENBHOCTL) W pe3ybTaTbl UCNbITaHWiA.

C.2.3.6 MNMpoBeggeHne ncnbiTaHmi

Mpu npoBeAeHUN UCMbITaHWIA criefyeT CTPOro cobnogatb npasuia TEXHUKM 6e30MacHOCTY.

McnbiTaHus NpoBoAsT cneayrowyM obpasom:

1) n3MepsIoT NapameTpbl OKpyXatolleli cpegpl B rlabopaTopuu;

2) n3y4arT 1 cobaaloT npaBuia TEXHUKM 6e30MacHoCTY;

3) BHMMaTEe/IbHO OCMaTpPUBAIOT UCMLITYEMbI 0bpasel, Ha Ha/mune NbbIX NOBPEXAEHWI, KOTOpble BNOCNeACTBUM
MOXHO OyaeT nepenyTatb C NOCNEACTBUSAMU UCTbITAHUS, U OTMEYatoT UX, YTOObl He cryTaTb C NOCNeaylLWwyMN pesyrbTa-
TamMn UCMbITaHWIA;

4) kanmMbpyoT reHepaTop W M3MepUTE/NbHbIE YCTPOCTBA, YTOObI 06ECMEeUUTb NPaBU/IbHY0 (DOPMY KPUBOWA 1 MUKO-
BOE HanpshkeHue, 6osiee BbICOKOe, YeM TpebyeTca AN1A CO34aHMst AyroBOro paspsga Mexay UcnbiTateslbHbIM 3/1EKTPOL0M
N MOJTHUENPUEMHIMKOM;

5) ounwaloT u ncceayoT UCMbITyeMbIi obpasel, C UCMO/Ib30BaHMEM COOTBETCTBYHOLLEN METOAWKM MO YAAEHUIO
BM1ary, nbliv, MHOPOAHBIX YacTuL, U APYTUX 3arps3HUTENENR, KOTopble MOTYT NOBAVSATL HA Pe3y/ibTaTbl UCMbITAHWIA;

6) nogaloT paspsag Ha UCMbITYeMbIA 06pasel, Npu U3MepeHUn NPUIOKEHHOTO HanpshKeHUs 1 doTorpadmpoBaHm
NPOXOXAEHWSA AyroBOro paspsia;

7) ocMaTpMBaKOT UCMLITYEMbI 06pasel, 1 LOKYMEHTMPYIOT pesy/bTatebl. OTMeYaroT 1 hoTorpadmpyoT Ntobbie npo-
6oun nnn apyrve BO3AENCTBUA HA NCNbITYyeMOM 0bpasue;

8) ecn npow3soLlen Npo6oii, AenatoT OLUEHKY, YTOObI OnpeaenuTb, NPoLIen N ucnbiTaHne obpasel,. Ecnn obpasel
He npoLlen MCMbITaHue, TO UCMbITAHUE aHHY/TUPYIOT;

9) NOBTOPAOT Warn 6) — 8) oNs Tpex pas3psfoB Kavkaol NOMSPHOCTM W 1S MOSIOKEHWI 3/1EKTPOAA, MOKa3aHHbIX
Ha pucyHke C.9. DnekTpop pacnonaralT Ha 3agHeM PPoHTe 50 MM BbILLE MOKPLITUS SI0NACcTX Ha TOM Xe paguyce, YTo 1
OOKOBOI MPUEMHUK,;

10) B cniyyae MCnosib30BaHUA APYrux KOHCTPYKUMI MOSTHUENPUEMHUKOB, BK/IHOYAs «MPOBOASALLME 3/IEMEHTbI», Takue
Kak MeTaslimyeckas cetka, KOMMO3WUTHbIA MaTepuasl M3 yriepogHOro BOSIOKHA WM ApYrMe NpoBOASALLME YacT KOHCTPYK-
Uy nonacTtn, KOTopble MOryT C/NYXUTb B Ka4eCTBe MOJTHUENPUEMHUKA. OHn AOOJDKHbI ObITb UCNbITaHbIl, KaK NOKa3aHO Ha
pucyHke C.9, T. €. 4O/MKHO BbITb NPUIOKEHO MO TPY paspsiaa KakaoW NOASPHOCTU NPU HaUXYALIEM MOJIOXKEHUN 31eKTPoAa
(onpegensoTca M3rotoBuTeNeM) Ha 3agHem poHTe 50 MM Hag, NOKPbITUEM /10MAacTy.

C.2.3.7 OueHka pe3ynibTaToB UCMbITaHWi

[ns ycnewHoro NpoxXoXxaeHnst UCMbITaHWS Ha Mocneaylollee kacaHve yaapa MOSHAN He JO/MKHO ObITb HUKaKMX Npo-
60€eB M30/IMPYIOLLMX KOHCTPYKUUIA lonacty. Bce ayroBble paspsigpbl AO/MKHbI NOSBASTLCA B BUAE MOBEPXHOCTHBIX paspsi-
[OB W BO3AYLUHbIX Pa3psaoB Haj MOBEPXHOCTbIO MCMbITaTe bHbIX 3/1EKTPOAOB, NPeAHa3HauYeHHbIX BbINOMHATb OYHKLMN
MOJTHMENPUEMHMKA Ha /TIONacTw.

C.3 VcnbITaHus Ha domanyeckoe NoBpexaeHe 60MbLLINMM TOKOM

C.3.1 O6wpe NosoxeHWsI

JaHHble UCnbITaHUS NPOBOAST AN ONPeAEeNeHNs BNAHUA NonafaHusi MOSTHUM B NOBEPXHOCTb /IONacTU WK TOH-
[0/bl, & TakKe ToKa, YXOAsLLero oT MecTa nonagaHusl. JaHHoe B/IMSIHUE MOXHO OLEHUTb B TOUKaX MONaAaHusi MOSIHUM U
BOO/b NMYTW TOKA MOJTHUM.

C.3.2 VcnbITaHne Ha BXOXOEHWE Oyrn

C.3.2.1 Uenb ncnbitaHns

Mocne ncnbiTaHUsA Ha nonajaHne HavaslbHOTO BbICOKOBO/IbTHOMO Nnaepa cornacHo C.2.2, yyacTku, NoABepXeHHbIe
npsIMOMY NonaAaHnio, AO/MKHbI MOABEPrHYTLCA MCMbITAHWI0 Ha Mocneaylowee kacaHne MonHum cornacHo C.2.3 1 npo-
BEPOYHOMY UCMbITaHUIO 6O/bLUMM TOKOM corfiacHo C.3, onpeAensitowemMy pacueTHY0 CNOCOGHOCTb BblAEPXMBaHMS TOKa
MOJTHUM.

[JaHHoe ucnbiTaHne NPUMEHSIETCS AN TakMX KOHCTPYKLMIA, KakK fionact 1 roHaonbsl BOY, koTopble noasepratotcst
BO3AENCTBMIO NPAMOro nonagaHusi MOHAN.
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VcnbiTaHve NpoBOAAT A1 onpeAeneHns npsamoro (onsnyeckoe NoBpexXaeHne) BO3AENCTBYS, KOTOPOE MOXET BO3-
HUKHYTb B TOYKaxX BO3MOXHOIO NMPUMOXEHNS KaHas1la MOTHUM K JIonacT um rae 60/bLUoi TOK U NIOTHOCTU 3HEPTU MOTYT
YXOAUTb OT TOUKA BXOXIEHUS BO BPEMS NPUIOXKEHUS MOMHWK. Mpumepamn SBNAOTCA MOSHUENPUEMHWKNA 4718 fonacTu
M COOTBETCTBYIOLLME TOKOOTBOAbI, MeTa/lnyeckass qoonbra, JIEHTbl MOTHUEY/TOBUTENS, KPEMEXHbIE U COEAVNHUTE bHbIE
3/IEMEHTBI Ha MyTW TOKa MOJIHAU BOM3M TOYKU NonagaHus.

VcnbiTaHve fonyckaeTcs MCnonb3oBaTb 415 OLEHKU:

- NOBPEeXAEeHUA OT NonagaHns oyru;

- CO34aHNsi MECT JIOKa/IbHOTO NeperpeBa;

- 3p03MKn MeTasl/1a B MOJTHUENPUEMHUKAX;

- XapaKTepUCTUK CEerMEHTUPOBAaHHbIX Y HEPA3PbIBHbIX JIEHT MOTHWEYI0BUTENS;

- COOTBETCTBUA 3aLLUTHbIX MaTEPUASIOB 1 YCTPONCTB;

- BO3JENCTBUSA MarHATHOW CUSIbI;

- BO3[eiCTBMSA B3PbIBHON Y yAApPHOW BOSHbI;

- NOBEAEHWS CTbIKOB 1 Y3/10B annaparypbl.

C.3.2.2 O6pasubl /15 UcnbiTaHwi

[aHHble ucnbiTaHa JonyckaeTcsl MPOBOAWTL Ha MOSIHOMACLUTAGHbLIX CEPUMHBIX U3AENNAX WM Ha OMbITHLIX 06-
pasuax. [aHHble WCMbITaHWs JOMyCckaeTCs Takke NpPoBOAMTb Ha NaHensx, Bbipe3aHHbIX obpasuax wim 4acTax fonacTy,
wm apyrux céopkax BIY. MaHenw, Bbipe3aHHble 06pasLpbl WM YacTu A0/MKHbI ObiTb N3rOTOB/IEHbI C NPYUMEHEHNEM TeX-
HOMOTMYECKUX NPOLIECCOB, KPAaCOK W APYrUX MOKPbITWA, COeAMHEHUI 1 MaTepuasnioB, penpe3eHTaTUBHbLIX A1 CepUIHOro
npov3BoAcTBa. UTO KacaeTcs 3aluTHbIX YCTPOICTB, OIS KOTOPbIX TpebyeTcs onpefesieHHoe HanpshkeHne A1 UoHU3a-
UMK, Hanpumep, Taknx Kak CerMeHTUPOBaHHbIE NIEHTbl MOMTHUEYIOBUTENSA, A/IMHA UOHU3UPYEMOrO MUCMbITyeMoro obpasua
[O/MKHA ObITb 4OCTATOYHO KOPOTKOW A/1S1 MOHU3aLMM BO BPEMS UCMbITAHUS GOMbLUMM TOKOM, T. K. FeHepaTopbl 60/1bLI0ro
TOKa 06bIYHO He BblpabaTsiBatoT 6051ee 100 kB.

C.3.2.3 VicnbiTaTenlbHas ycTaHOBKa

WcnbiTaTesibHyt0 YCTaHOBKY W UCMbITYEMbI 06paseL, NoAroTaBAMBAtOT K UCMbITAHUAM CleAyowmuM 06pasom:

- yCTaHaBMMBAKT UCMNbITYEMbI 06paseL, B KPEMEHNM, KOTOPOe AO/HKHO MPOYHO €ro yaepxuBaTtb 1 obecrneumsartb
paccTosiHe A0 ApYr1xX NPOBOAALLMX MOBEPXHOCTEN He MeHee 1,5-KpaTHOro MMHUMasIbHOTO PacCTOsIHWA AYrOBOrO paspsi-
Aa, kak ato onucaHo B NOCT 1516.2, a Takxke [8], NyHKT 4.2 (MOXeT ObITb YMECTHO NMOMECTUTb obpaseLl, 418 UCTbITaHuiA
BEPTUKA/IbHO, & He FTOPU3OHTA/TLHO, Hanpumep B Crlydae pacnnasfeHns MeTana u ero HaxoXAeHns Ha 1onacTu, 4To cos-
[aeT puycK noxapa);

- 3a3eM/ISAK0T BCHO annapaTypy Ha KOpryc UCMbITyeMOro obpasua, KOTopblii 06bIYHO 3a3eMSIEH;

- NOACOeAVHSAIOT 06paTHbIN NPUBOLA, reHepaTopa K coopke Tak, UToObl UCMbITaTe/IbHbIE TOKM OTBOAWNCHL OT 06pasua
TakuM e 06pa3oM, kak ec/im 6bl B IONacTb WM FOHAO/Y Nonana MoJHMA. Y6exaatTcs, YTO KOHTPO/IMPYHTCA MarHUTHbIe
Cubl 1 Apyrve B3avMOAENCTBYSA, MEeKLye OTHOLLIEHME K TOKY, MPOTEKaLWEMY BHYTPW YCTaHOBKW, TakuM 06pa3oM, OHM
6yayT oToOpaxkaTb peasnbHyl0 CUTyaumto 1 He ByayT CUIbHO BAWSITb Ha pe3y/ibTaTbl UCNbITaHWs;

- pasMelLarT UcnbITaTesbHbIA 3/1eKTpoa Ha 50 MM Bbilwe 06/1acTM Ha obpasue, kotopas OyaeT oLeHMBaTbCS.
[ns 60MbLIMHCTBA UCMbITAHUIA Ha BXOXAEHWE AyrW 3N1EKTPOL AO/HKEH ObITb C «OTBEAEHNEM CTPYM», Kak Noka3aHo Ha pu-
cyHke C.12, T. K Takoil 3N1eKTpog, Hauny4yluum 06pa3omM 0ToGpaxaeT BO3AENCTBMS yAapHOA BOMHbI NPY yAapax peasbHoi
MOJTHAWM 1 YMEHbLLAET KO/IMYECTBO 3/1EKTPOLHOI0 Marepuasia, HaHOCKMOrO Ha NMOBEPXHOCTb UCMbITYEMOro obpasua. 3ToT
TUN 371EKTPOAA NPOAEMOHCTPUPOBAT Hawnydllee NpeAcTaBieHne BO3AENCTBUS YAAPHON BOSHbI €CTECTBEHHBLIX Nonaga-
HWiA MOMHUK 6€3 BO3AENCTBISA Ha MOBEPXHOCTb MCMLITYEMOro 06pasLa B HepeasIMCTUYHOW MaHepe. [onoxeHne anekTpo-
Ja [O0/MKHO 6bITb HEe MeHee yem Ha 50 MM Hanpas/fieHO BAOSb XOpAbl OT rPpaHuLbl MOMHUENPUEMHMKA B Hanpas/eHun
3aHero gopoHTa. Touka BBOAA [O/MKHA NPEeACTaBNATb Haubonee BEpPOSiTHbIE TOUKM M3HOcA. TOouka BBOAA B MCMbITAHUU
JomkHa ObITb onpeaeneHa NnosioXeHEM NPoBoJa LEnu 3aXnraHusi, Kak ykaszaHo Ha pucyHke C.13.
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PucyHok C.12— CTaHaapTHblE UCTIbITATE/bHbIE 3/IEKTPOAbI C OTBEAEHMEM CTPYU

WHuummpytolumii nposog,

nonactn

PuncyHok C.13— Cxema BO34eNCTBUA 6O/bLUMM TOKOM AJ151 UCMbITAHWS Ha BXOXAEHWE AYrn

MpumeyaHne — BOKOBOE CMelleHME 31EKTPOo4a OTHOCUTE/IbHO MOJIHMENPUEMHMKA NO3BO/SET BepudnLm-
poBaTb BO34ENCTBUE YAAPHOIM BOJHbI OT KaHana MOSTHWW,

- yCTaHaB/MBAKOT OTPULATENbHYH MONSIPHOCTb UCMbITATENBHOTO 3M1eKTpoja A1 CO34aHUs MaKCUMMaslbHOro no-
BPEXIEHUS, eCIM UCTIbITYEMbI 06paseL, YyBCTBMTE/IEH K MOSIAPHOCTH, NOJSIPHOCTL UCMLITATE/ILHOTO 3/1EKTPOAA A0/HKHA
ObITb OTpUUATENLHON (NOASPHOCTL MCNLITYEMOro 06pasua — NOMOXKUTENIbHO).

MpumMmeyaHne — ONbIT Nokasas, YTo hmsnyeckoe BO3LENCTBME MPY NONAAAHUM MOSHUM B MOJSTHUENPUEMHMK
Ha NonacTsiX He 3aBUCUT OT MOJIIPHOCTY;

- ecnv Heo6Xo0AMMO, AJ1S1 HaNPaB/IEHUSI AYMU HA KOHKPETHYIO MHTEPECYHOLLY0 TOUKYy Ha MCMbITyeMoM o6pasle wc-
MoMb3YHOT TOHKWIA MEeTasI/IMYeckuii NPoBof, AnameTpoM He 6onee 0,5 MM, A1 Yero, Hanpuvep, NPOCBEP/IMBAIOT Yepes 130-
NSIUMOHHBIN C/loi He6oNbLUIOE OTBEPCTYE, He NpeBbiluatoLiee ArnaMeTpom 2 MM. Mpexae BCero Takoit MpoBOg, UCTOMbL3YHOT,
€C/N NPOBOASLLAs YaCTb HIDKE U30/ISLMOHHOMO Gapbepa (HanpumMep, TOHKWIA ol CTEK/IOBOMOKHA Haf, KOHCTPYKLUVMER 13
yrnennacTuka). Takol noaxof nofeseH AJis reHepaTopoB, PaboTaloLLMX NPW HA3KOM HaNpsHKEHWW. Mcrnosib3oBaHue Takoro
MPOBOAA He B/USIET OTPULATE/BHO Ha Pe3y/bTaTbl UCTbITAHUS, T. K. OH UCMAPSIeTCsl, KaK TOIbko HAuYMHAeT NpoTeKaTh TOK;

- yCTaHaB/MBAIOT M3MEepUTE/IbHOE U 3anucbiBatollee 060pyAoBaHue.
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C.3.2.4 VicnbITaTenbHbIii TOK

VcnbiTaTenlbHble TOKM BK/IHOYAKT MEPBbIV KOPOTKUIA yaap v AMTENbHbIA yaap MOMHUM C aMniMTygamu, YPOBHSAMM
3apsiga v yaenbHbIMU 3HEPTUsIMU, Kak 31O onpegeneHo B Tabnuue C.1 ana YM3 |, 3oHa OAL. Ygapbl 06bIYHO Haknagbl-
BalOTCA B OAHOM paspsge. MapameTpbl aHHbIX UCMbITATENbHbIX TOKOB NpeAcTaBnieHbl B Tabnuue C.1. Kak onpegeneHo
B MOJIHUEBO OGCTAHOBKE A/11 MHTEPECYIOLEN peaslbHOW KOHCTPYKUMU (HacTb flonactui), 3TW YPOBHM UCMbITAHUA Mac-
LWTabmpoBaHbl COrnacHo (hakTUYecKoMy BO3AENCTBUIO MPY pasMeLLeHNM TOUKM nonagaHus. [lBa KOMMNOHEHTa Toka MoryT
NPUMEHSITLCS B OAHOM paspsife, eciv 3T0 BO3MOXKHO, WM NPUMEHATLCA B OTAE/bHLIX pa3psaax, kak NpeasiokeHo B Ta-
6nvue C.3. MapameTpbl 3TUX UCMbITATE/bHbIX TOKOB Noka3aHbl B Tabnuuyax C.1 n C.2.

MpefocTaBneHne napaMeTpoB TOka B npedenax ux gonyckos / (10 %), W/R (-10 % /+45 %) un Qflash (20 %) B
TOM € CamMOM MMMy bCe, MOXET LOCTUIaTbCA C NOMOLLbIO NPUBAN3NTENTBHO 3KCMOHEHLMANBHO 3aTyXaloLWwero Toka ¢ 128
AnanasoHe 350 MKC, Wn konebaTesibHoro MMNynbca Toka C aHasIOTMYHOM YAebHOM 3Heprueli, ConpoBOXAaemMol Henpe-
pbIBHLIM TOKOM, MUTAKOLMM OCTaBLmiica 3apsd. KOMMNOHEHT NMOCTOSHHOTO TOKa, MUTAOLLMIA OCTaBLUYHCS YacTb 3apsaa,
AEMOHCTPUPYET MUKOBbLIA TOK B AnanaszoHe 200— 1200 A £10 %, v Bpemsi pa3psga npoTekaHus Toka coctasnseT 0,5 ¢ go-
nyckom +10 %, perynvpyemoe 4151 BBOga He0OX0AMMOIN BenMunHbI 3apsiga ¢ gonyckamu cornacHo FOCT P M3OK 62305-1.

C.3.2.5 laHHble, KOTOpble AOMKHbI GbITb 3adIMKCUPOBAaHbI Y BHECEHbI B MPOTOKO/ UCMbITaHWIA

JomkHbl 6bITb 3adMKCUPOBAaHbI 1 BHECEHbI B MPOTOKO/ UCTbITAHWIA:

- hoTorpacdnn, onucaHne MCnbiTateslbHOM YCTAHOBKM W/WN ONMCaHNE CXEMbI UCTbITaHWIA;

- thoTorpachum mcnbiTyemoro obpasua 4o, B TeHeHne 1 nocne npoBeAeHnst ncnbiTaHuiA. PekomeHagyeTcsl NpoBOANTb
CbEMKY UHIpaKpacHbIMM BuAEOKaMepamu s onpefeneHns MecT SIOKa/IbHOTO NeperpeBa B XOA€ WCMbITaHWiA;

- thoTorpadmm 1 onmcaHne NOBPEXAEHWUIA UCMbITYyemMoro obpasua;

- 3HaYEeHNa NapameTPOB OKpYXaroLLei cpefbl B nabopatopun (Hanpumep, Temneparypa, AaBleHNe U BAaXHOCTb);

- A@Tbl NPOBEAEHNS UCMbITAHWA, AaHHbIE O MEPCOHASIE, BbINO/HSAOLWEM 1 HAGOAAIOWEM 3a UCTbITAHUSAMU, a TakkKe
[JaHHble 0 MecTe NPOBEeAEHNS UCTIbITaHUS;

- onvcaHune NbGbIX OTKIOHEHUI OT NPoLEeaypbl UCMbITaHUS;

- onucaHue MNPOBEAEHNS KaXOO0ro UCMbITAHUS C ykazaHWMeM MNOMSPHOCTY 3/1eKTpoAa, amrnmTydbl HanpsiKeHust U
hopM KpuBOI (NOKa3blBasi BPEMSI HapacTaHUst UMNybca U AJNTENBHOCTL) U pesy/bTaTbl UCMbITaHWA.

C.3.2.6 MNMpoBeageHne ncnbITaHui

Mpu npoBefeHUN UCNbITaHWn crefyeT CTPoro cobnofath npasuia TEXHUKM 6e30nacHOCTY.

VicnbiTaHnst NpoBogAT cnepyowyM obpasom:

1) n3mMepsOT NapamMeTpbl OKpYXatoLleli cpeabl B rabopaTtopuy;

2) KanMbpytoT reHepaTop 1 CpeacTBa U3MepPeHUst cregyrowmm obpasom:

- yCTaHaB/MBalOT BMECTO UCMbLITYEMOrO 06pas3Lia NPOBOAALLYIO LUMHY WK NaHe b CO CBOMCTBaMW mMaTepuana,
aHaJs10rMYHBIMU CBOCTBaM MaTtepuasia UcnbItyemoro obpasua;

- COeAMHSAIOT LUMHY WK NaHeslb ¢ 06paTHbIM MCMbITaTe/IbHbIM TOKOM reHepaTopa;

- BbIMOJIHAOT UCNbITaHWe, Npu 3TOM U3mepsas hopmMy KprBOA NPUMOXKEHHOTO TOKa;

- ecnv YpoBeHb Toka UK chopMa KpUBOI He HaxoaaTcs B npegdenax gonyckos [/ (10 %), W/R (-10 %/+45 %) u
Qflash (£20 %)], To perynvpytoT napameTpbl reHepaTopa 1 MOBTOPSIHOT TPETWIA U YETBEPTbLIN Luaru, rnoka He byaet
nonyyeHa Tpebyemas oopma KprBOii;

- ybmpatoT WWHY WNn NaHeslb 1 yCTaHaB/IMBAaOT MUCMbITYeMbI obpaseLl;

3) BbIMOMHAKT UCMbITAHUE HA UCMbITYEMOM 06pasLE;

4) NpoBOAAT OCMOTP UCMbITAHHOTO 06pas3Lia 1 JOKYMEHTUPYIOT pe3ynbTarthl;

5) ecnv HeobxoaMMO, NOMELLAIOT 3/1EKTPO, B HOBOE MOSIOXEHME HA UCMNbITyeMOoM obpasLie 1 NOBTOPSOT warn 3) u 4).

UTo6bl NPOAEMOHCTPUPOBATL COOTBETCTBUE YPOBHIO YM3 |, AO/MKHbI GbITb NPUIOKEHDLI CEAYIOLME UMY bChI TOKa
K cucteMe Ha ware 3). B 3aBMCUMOCTU OT KOHKPETHOW OLIEHKU BO3AEWCTBUS MOJSIHAM MEPBbIA MMMYbLC 06paTHOro yaapa
(ncnbiTaHnsa 1—3 B Tabnuue C.1) macwtabupyeTcs no aMmnanTyae.

B nporpamme ucnbiTaHuii OMKHO 6bITb 060CHOBaHME A1 MaclUTabmpoBaHMs UMMYIbCOB NEPBOro 0b6paTHOro yaa-
pa, 1Cnonb3yembix B TEPMUHAX MUKOBOTO TOKa, YAENbHOW 3HEpPrun 1 ypoBHei 3apsga. CofepxaHue 3apsfa B UMMy/bee
ONMTENbHOTO yaapa SBNSIeTCS NOCTOSAHHLIM MO AJIMHE I0NacTu, UM U3roTOBUTE b AO/HKEH yKa3aTb KpUTEPWUM YCMELLHOro
NPOXOXAEHNS UCTbITAHWIA MO OTHOLLEHWIO K MPOrHO3MPYEMOMY CPOKY CYXObl 1 MHTEpBasiaM TEXOOCIYXNBaHNSA paccMa-
TPMBaEMOr0 3/1eMeHTa.

MepBble TpK umMnynbca (Mcnbitanus 1—3 B Tabnuue C.1) cnegyeTt ncnosb3oBaTh 418 onpeesieHnst COOTBETCTBUS
BbIGPAHHOIO YPOBHS MOJTHME3ALLMTbI KOHCTPYKLMI NONacT Wi roHAosbl U B3Y B Lenom (KpUTtepun yCneLHOro npoxXox-
[OEHNS UCMbITaHWIA), NOCKOMbKY creayrolme umnyabcbl (McnbitaHnsa 4—6 B Tabnvue C.7) XxapakTepusyrT U3HOC 3a cyeT
cofepxaHnsa 3apsga B A/IMTeNbHOM yaape.

JomkeH ncnosib30BaTbCA NPUroAHbIA MMMY/bC TOKA AOCTATOYHON BE/MYMHBI ANS 3amnycka ctonba ayru, 4Toobl
co34aTb HeobX04UMbIA OyroBOI pas3psf, UCNbITaTeNIbHOrO 3a3opa, NPefLIecTBYHOWEro TOKy OJ/IMTENbHOMo yaapa B UC-
nbiTaHuax 4—6.
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Ta6nunya C.1— MapameTpbl UCNbITATE/ILHOTO TOKA, COOTBETCTBYIOLLME YPOBHIO YM3 |

McnbiTanve MnKoBbIN TOK, KA YaensHas aneprus, MIHKOM 3apsag Qflash, Kn
1—3 (Tpn ncnbiTaHMs) 200 + 10% 10 (-10%/+45%) 100 +20 %
4—6 (TpY UcnbITaHKs) — — 200 +20 %
HakonneHHoe cogepxaHue 3apsga 900 £ 20 %
MpumeyaHne — [ManasoHbl AONYCTUMbIX OTKIOHEHWI WCMbITATE bHLIX NMapaMeTpoB OnpefenieHbl B COOT-

BetctBuM ¢ FOCT P MOK 62305-1.

C y4yeTOM NOBEPXHOCTHO 3P03UN MOJTHUENPUEMHMKOB 3a CHET NPOBOAMMOrO 3apsfa NoBpexaeHue ABIAeTCA Kymy-
NATUBHBLIM. 3TO 03HAYAET, YTO HAKOMJIEHHbI 3apsd, NPOBOAMMBIA BO BPEMSI UCTbITaHWS, MOMOXET OnpeaennTb UHTEePBaU
06CNy)XMBaHUS N 4ACTOTY TEXHUYECKOTO 06CYXUBaHWSA, Hanbonee NpPUGAMKEHHbIX K PeasibHbIM YCI0BUAM.

[N BCTPOEHHBIX B /10NacT MOSTHUENPUEMHUKOB MNUKOBbIA TOK 1 MO3STOMY yAe/lbHas SHeprusi A0/MKHbI 6bITb Mac-
WwWrabmpoBaHbl COracHO BO3AENCTBMIO MOSHWAW, Kak 3TO onpejenieHo B 8.2.2. YpoBHW 3apsaa, TeM He MeHee, NoAAepxu-
BAlOTCA, TaK YTO Aae BOKOBble NMPUEMHVKM, BCTPOEHHbIE B BEPLUMHY JIONACTU, JOMKHbI UCMLITLIBATLCA YPOBHAMU 3apsaa,
yKasaHHbIMu B Tabnmye C.1.

[Nsi KOHCTPYKUMIA, B KOTOPbLIX MCMOJ/b3YHOT HECKOSIbKO MOJIHUENPUEMHMKOB, BCE YCTPOICTBA CriefyeT UCMbITbIBATb
MO NOJSIHOW MpOrpaMme MCMbITaHWiA. ECin KOHCTPYKUMA N10NacTy COCTOUT U3 MHOTOYUC/IEHHbIX MOJSTHUENPUEMHWKOB, W3rO-
TOB/IEHHbIX aHAUTONMYHO, HEOBXOAVMO UCMbITLIBATHL TOSIbKO OAHO U3AENME KaKAOro TMna Kak YacTb UCMbITaHWs 3TOro Tuna.

Kpome Toro, ona niowanok ¢ BO3AENCTBMEM 3UMHUX MOJTHWIA AO/MKHBI MCMOb30BaTbCs CeaytoLme nMnybebl (Uc-
nbiTaHne 7—X B Tabnuue C.2, X AO/MKeH ObITb HE MEHee AEBATU [TpW AONOMHUTENBHBIX UCMbITAHUS] AN OAHOTO OTAENb-
HOro 3M1eMeHTa 3alMThbl) 418 XapaKTEPUCTUKM M3HOCA TOYEK MOSTHMENPUEMHIKOB, Hambonee 6/IM3KMX K BepLUMHE /lonacTu
3a CYET cofepXaHuns 3apsga AIMTeIbHOTo yaapa 3UMHEN MOSTHUK. DNeMeEHTY MOXET NoTpeboBaTkbCs 3aMeHa nocse psja
nenbiTaHnin 13 Tabnuupl C.2 (3TO 03HAYaEeT, YTO A0MNYyCcKaeTCs npepbiBaTb WUCMbITaHWe NOocne MUHVMaSIbHBIX AEBATU U 3a-
MEHATb 3/1IEMEHTbI MOC/e Kakmx-imbo ncnbiTaHnii 10—X B TOM Crlyyae, ecnv 310 Hagnexalumm ob6pasoM oopMIIeHO B
oTyeTe 06 UCMbITaHNK), N N3rOTOBUTE b AO/DKEH 3aTeM CpaBHUTb M3HOC CM3, 06HapYXXeHHbIN B XO4€ UCTbITaHWiA, a Takke
OXMAaeMblil M3HOC B COOTBETCTBYIOLLLEM MECTe, M UCMO/b30BaTh MOMYYEHHYH UHAIOPMAaLMIO ANA ajanTauumn LMKIoB Te-
XOBCNYXMBAHNA Ha KOHKPETHOW nowiajke.

Tabnuya C.2— MNapameTpbl UCNbITATENBHONO TOKA AN151 UCNbITAHUS Ha BO34ENCTBME 3MMHUX MOMHUIA (MakcumasibHast
OTeNbHOCTL 1 C)

McnbiTaHne MnKOBBIA TOK, KA YpenoHas aHeprus, MIx/Om 3apag Qflash, Kn
7T—X(X>9) — — 600 + 20 %
HakonneHHoe cogepxaHue 3apsga (3UMHAS MOJHKSA) MUHUMYM 3 pasa rno 600

MpumeyaHne — [nanasoH AONYCTUMbIX OTKIOHEHWIA UCTbITATENIbHOTO 3apsAga onpegesieH B COOTBETCTBUN

¢ FOCT P M3K 62305-1.

JlomKeH ncnonb3oBaTbCa NPUroAHbIA MMNYbLC TOKa AOCTATOYHON BENUUMHBI 415 3anycka cTonba ayru, Ytobbl Co3-
AaTb Heo6XoAMMbIV AyroBovi pa3psaf UCMbITATENBLHOO 3a30pa, NPeaLlecTBYOWEro TOKy A/IMTENbHOIo yaapa MOTHUN.

C.3.2.7 OueHka pe3ynbTaToB WUCMbITaHWiA

Mocne wvcnbiTaHWil criefyeT BbINOMHUTL TLUATE/IbHYH0 OLEHKY COOTBETCTBUSI MCMbITAHHLIX 06pasLoB KpUTEPUSM
YCMNELHOro NPOXOXAEHNS UCNbITaHWA. KpuTepumn B TOM YMC/e AO/MKHbI BKIKOYATb NapamMeTp LyMa, YC/I0BUS OLLEHKM Mo-
BEPXHOCTHOI 3p03un, NPOCTOTbI 3aMeHbl, Apyrve YC/0Bus, HeobxoauMble Ans oueHkn, ykasaHHon B C.3.2.1.

[na NpoXOXAEeHUs1 NCMbITaHW Ha BXOXAEHVE AyrM WM3roTOBUTENb OO/DKEH ONpeAenuTb npegnosiaraeMoe BO3Ael-
CTBME Ha paccMmaTtpuBaemsble YacTu B3Y, cpaBHWUTbL npeanonaraemble MHTEpPBasibl OBCY)XMBAHUA C pe3ynbTaTaMu UCTbI-
TaHWiAi 1 NOATBEPANTb, YTO U3HOLLEHHbIE YaCTV KOHCTPYKUMIA MOryT GbITb 3aMeHeHbl 6e30MacHo0, a Takke Kak njaHupoBa-
JI0Cb B KOHLIE CpOKa C/TyXObl.

C.3.3 VcnbiTaHe npoBoAVIMbIM TOKOM

C.3.3.1 Uenb ncnbitaHns

VicnbiTaHre NpoBoAAT C BEPTUK&UTbHLIMWU MOTHUEOTBOAAMM, COEANHUTE TbHBIMU 3N1EMEHTaMU U APYTUMU MeXaHuye-
CKM XXECTKUMU W TMOKAMU COEAUHEHMNSIMU, KOTOPbIE HAXOAATCA Ha MyTU(SIX) MPOXOXAEHMS ToKa MeXAy MOJHUEnpuem-
HVUKamy 1 CUCTEMOW 3a3emsieHnst BIY.

3TO UCMbITaHWE MUCNOSb3YIOT 4151 OLLEHKU:

- MPOBOAMMOCTU TOKa MOJTHWW;

- MOBbILEHNSA TEMMEPATYpbl B MPOBOAHUKAX, M30/ALMN MPOBOAHUKOB, COEAMHEHMAX W OCTa/IbHbIX YacTel KOH-
CTPYyKLMW;
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- Ayroobpa3oBaHuUsi N UCKPEHWS B COEAVMHEHUSIX YPaBHUBAHWS MOTEHUMA/I0B, NOALUMMHUKAX, CKOJSIb3ALLMX KOHTaK-
Tax, UCKPOBbIX paspsigHMKaXx, LWEeTKax 1 06LMX COeQUHUTENbHBLIX 3/IEMEHTAX;

- B/IMSIHWUSA MarHUTHbIX CUST;

- COOTBETCTBUS 3/1EKTPONPOBOAHOCTU KOMMO3UTHbIX MaTepUasioB ¥3 yr/iepoAHOr0 BOJIOKHA U NPVBOAOB.

C.3.3.2 O6paseL, 4119 UcnbITaHWi

O6paseLl, 4na UCMbITaHWn [O/MKEH NPeACTaBAATL CO60M nosiHomaclTabHoe cepuiiHoe usgenve B Buge Yacteih um
Heb0/1bLIMX Yy4aCTKOB MOTHUEOTBOLOB UM NPOBOAALLMX KOHCTPYKLUIA, B KOTOPbIE BXOAAT NPUBOAbLI MeX/Y KOHCTPYKLMOH-
HbIMW YacTAMU WM Y3/1aMU, TaKUMW Kak KNneeBble MeTa/l/In3UPOBaHHbIE COEANHEHWS, )XECTKME COEANHEHNS, NOALLUMMHIKA
wm wetkn. O6pasupbl KOHCTPYKLMM AO/KHbI ObITb OCTATOYHO GO/bLUMMK AJ/151 XapaKTEPHOro pacrnpefenieHns Toka Mosi-
HUW, KOTOPOEe HeobXxoAMMO AOCTUYb.

CoefvHNTENbHbIE 3/1IEMEHTbI BHYTPU SIONACTEN MOryT UCMNbITbIBATLCA 6€3 NOSIHOrO BCTpavBaHns B 060/104Ky nona-
CTW. 3TO NO3BOSIAET TLLATE/IbHO OLEHUTb XapaKTEPUCTUKN B XOA€ W NOC/e UCMbITaHuS.

C.3.3.3 VicnbiTaTenbHas ycTaHoBKa

VcnbiTaTenbHyo YCTaHOBKY M UCNbITyeMbIi 06paseL, NoAroTas/MBatoT K UCMbITAHUAM CReayoLwyM obpa3om:

- yCTaHaB/MMBAOT MCMbITYEMbI 06paseL, B KPEMeHNM, KOTOpoe AO/MKHO MPOYHO €ro yaepxuBatb 1 obecrneumBartb
paccTosiHve A0 ApYr1X NPOBOAALLMX MOBEPXHOCTEN He MeHee 1,5-KpaTHOro MMHUMa/IbHOTO PacCTOsIHWA AYrOBOro pasps-
Aa, kak ato onvcaHo B FOCT 1516.2, a Takke [8], NyHKT 4.2, TakuMm 06pa3om, Y4Tobbl He BNMATL HA pe3y/bTaTbl UCMbITAHWI;

- 3a3eM/ISK0T BCHO annapaTypy Ha KOpryc UCMbITyeMOro obpasua, KOTopblii 0ObIYHO 3a3eMSIEH;

- MNOACOEAMHSIIOT 06paTHbI MpYBOA, reHepaTopa K CO0pKe Tak, YTOObl MCMbITaTe/lbHble TOKM OTBOAMANCL OT 06-
pasua Takum e 06pa3oM, kak ecsin 6bl B lonacTb WM APYTYH KOHCTPYKLMIO nonasia MosiHuA. MonsipHOCTb reHepartopa
06bI4YHO 3HAYEHNA HE MMeeT. YOexAaloTCsl, YTO KOHTPOIMPYIOTCA MarHUTHbIE CW/ibl U ApYyrve B3avMOAENCTBUSA, UMEtoLLne
OTHOLLEHNE K TOKY, MPOTEKaILEMY BHYTPW YCTAHOBKW, TakuM 06pa3omM, OHU ByayT oTo6GpaxaTb peasibHylo cuTyaumio. Ha
pucyHke C. 14 nokaszaHa TUNUYHAs KOMMOHOBKA UCMbITATE/IbHOMO CTEHAa;

- yCTaHaB/MBAIOT AATUUKA U N3MepuTesibHoe 06opyaoBaHue.

MpumMmeyaHune — lonykoakcuasibHasi KOMMOHOBKA MPOBOAHMKOB U UCMbITYeMbIX 06pasLOoB MOXET UCMOosb30-
BaTbCA A/11 MUHVMMM3ALUMM MAarHUTHbIX CU/1 3a CYET TOKOB B MPOBOAHMKAX, KOTOpble MepefatoT UCMbITaTeslbHbIA TOK K
06pasly U OT Hero, a Takke O/ AOCTVKEHUS PeaIMCTMUYHOTO pacnpefenieHnst Toka yepes obpasel. Ha pucyHke C.14
nokasaHa TUMWYHasi KOMMOHOBKA AJ151 UCMbITaHWsSI CeKuMW sionactu BIY. V3MepeHust MHAYKTUPOBAHHbIX HanpshkeHwuli B
3/1EKTPOMNPOBOAKY, KOTOPasi MOXET ObITb CMOHTMPOBAHA B J10NACTU, Takke MOXET GbiTb CAe/iaHa B XOAe UCTbITaHUsi nNpo-
BOAMMbIM TOKOM, Kak 3TO OnM1caHo B pasgene 8.

PucyHok C.14 — lMNprmep UCMbITaTeIbHOTO CTEHAA AJ1S UCMbITaHUii NPOBOAMMbIM TOKOM
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C.3.3.4 VicnbITaTenbHbIA TOK

MpuknagbiBaemble UCMbITaTe/lbHblE TOKM BK/IKOHAIOT MEPBbLIA KOPOTKUIA yAap € aMnauTygamu, YpoBHM 3apsgja u
yZenbHOWN 3Hepriu, Kak npegnonaraeTca /191 MOSIHAEBON O6CTAHOBKW, Kak 3TO OnpefesieHo U3roToBUTENEM A1 KOHKPET-
HO KOHCTPYKUMW. BadkHble napameTpbl 3TUX UCMbITATE/bHbIX TOKOB NokasaHbl B Tabnuuax C.3 u C4.

KOHKpeTHble ucnblTaTeslbHble TOKW, KOTOpble HEOOXO0AMMO NPUIOKUTL, 3aBUCAT OT YPOBHS 3alWThbl, KOTOPLIA onpe-
JeneH oNs UCMbITyeMOoin KOHCTpyKuuyu B3Y. AMNAUTYAbl MCNbITATENIbHOTO TOKA, KOTOpble HEOOXOAMMO MPUAOXKWUTL K 06-
pasuam, npeAcTaBnsAoWmUM TONbKO YacTb NPOBOAALLErO NONEPEYHOro CeYeHNs KOHCTPYKLUUK (Hanpumep, ABa napasinienb-
HbIX BEPTUKa/IbHbIX MOSIHNEOTBOAA B /IONACTU), AO/MKHbI ObITh paccuuTaHbl corfacHo 8.2.2 Ans nonacteid. M3rotoButens
[JOSXEH onpeAennTb NapaMeTpbl UCMbITATENIbHOMO TOKa, OTpULLATE/TbHO BO3AECTBYIOLLME HA KaXAbIV NYTh TOKa W KaXXayHo
NOBEPXHOCTb pasfesna KOHCTPYKUMW. Takoi TOK 4acTo nosbilwaeTcs A0 50 %, YTO ABAAETCH MPUYMHON BO3MOXHOIO AMC-
6anaHca B pacnpefesieHnn Toka no nornepeyHoMy CeYEHUHO KOHCTPYKLMW.

MoapobHbI aHanm3 pacnpefeneHns Toka M CBA3AHHbIX 3/IEMEHTOB TOKa B Pa3/IMUHbIX NYTAX KOHCTPYKUMU MOXET
BbISIBUTb, YTO MapameTpbl KPUBOLM HE COOTBETCTBYIOT JIMHEHOMY MacluTaby C NMKOBOWN BEIMYMHOW ToKa. B TeXHMYeckux
YC/I0BUSIX UCMbITaHWS JO/MKHbI ObITb ONpeAesnieHbl apryMeHTbl B M0/b3y MaclUTabrMpoBaHHbIX NapamMeTpoB TOKa.

C.3.3.5 flaHHble, KOTOpble AOMKHbI ObITb 3a0PUKCUPOBaHbI ¥ BHECEHBI B MPOTOKO/ MCMbITaHUi

JomKHbI 6bITb 3aDUKCPOBaHbI Y BHECEHbI B NPOTOKO/ MUCMbITaHWIA:

- thoTorpadmm, onMcaHne ucnbITaTeNbHON YCTAHOBKN U/MNN ONMCAHNE CXEMbI UCMbITAHWIA;

- dhoTorpachmm TOHYEK BBOAA;

- thoTorpachum ncnbiTyemoro obpasua o, B TEHEHVE 1 MOC/1e NPOBEAEHNS UCTIbITaHWA. MOXeT 6bITb NOMe3Ha CbeM-
ka MHdpakpacHbIMK BugeokamepaMmmn A/1s onpegeneHns MecT I0KaIbHOrO NeperpeBa B XO4€e UCTbITaHuii;

- thoTorpacum 1 onmcaHne NOBPEXAEHW NCMbITYEMOro obpasua;

- 3HAYeHVA NapameTpPOB OKPYXaroLlei cpedbl B nabopatopuu (Hanpumep, TeMnepartypa, AaBfieHne 1 BNaXHOCTb);

-4aTtbl NPOBEAEHNS UCTIbITAHWIA, AaHHble O NepCcoHasle, BbINOHAOWEM M HAGMIOAAIOWEM 33 UCTILITAHNAMM, a TakkKe
[JaHHble 0 MecTe MPOBELEHNS UCMbITaHUS;

- onmMcaHne NBbIX OTKIOHEHWIA OT NPOLEAYpbl UCMbITaHUS;

- onvcaHue MNpoBeAEHUs] KaXKAOro WCMbITaHUA C ykasaHMem MOAAPHOCTM 3NeKTpoda, ammauTyAbl HanpshkeHus u
chopm kprBOW (NOKa3biBasi BPEMS HapacTaHus UMNy/bca W AMTENbHOCTL), YAe/lbHble 3HEeprum 1 nepeHockl 3apsja B
NPYMEHUMbIX MEeCTax UCMbITaHWUM, pe3y bTaTbl UCMbITaHWIA.

C.3.3.6 MpoBeaeHne ncnblTaHui

Mpy NpoBeAeHUn WUCMbITaHWA criefyeT CTPOro cobnoaaTh npasuna TEXHWKN 6e30nacHOCTY.

WcnbiraHus npoBoAAT creayowmm o6pasom:

1) n3mepsIIOT NapameTpbl OKpYXatoLeli cpedbl B naboparopuu;

2) KannbpyIOT reHepaTop 1 CpeacTBa U3MEPeHWn crneayowmm o6pasom:

- OTCOELMHSAIOT reHepaTop BbICOKOTO M 06paTHOro Toka OT MCMbITyeMoro obpasua 1 NoACOeAMHSIOT K TOKOBeay-
eV LUMHe BO3/1e WM BMECTO MCMbITyeMoro obpasua. LUnHa fo/mkHa UMEeTb Takue e CBOCTBa Matepuana, Kak
My marepviasia 1crnbiTyemoro obpasua;

- BbINOJHAKT MUCMbITAHWE C LUMHOMW, n3mepss dhopmy(bl) KPUBOWA NMPUIOXKEHHOTO TOKa;

- €C/1 YPOBEHb TOKa WM (dopMa KpUBOW He HaxogsTca B npegenax gonyckos [/ (x10 %), WIR (-10 %/+45 %)
n Qflash (£20 %)], TO perynmpytoT napameTpbl reHepaTopa 1 NOBTOPSOT BTOPOW W TPETWiA warn, noka He Byaet
nonydyeHa Tpebyemas chopma Kp1BOI;

- ybuMpatoT LMHY 1 CHOBA NOACOEAUHSAOT reHepaTop K UcnbiTyeMomy obpasLy;

3) oumwaloT obpasel, COOTBETCTBYHOLMM CMNOCO60M, yompas Mbiib, MHOPOAHbLIE YaCcTULbl 1 Apyrve 3arpsisHuTenu,
KOTOpble MOryT OTpULLIATE/IbHO BAWATL Ha pe3y/bTaTbl UCMbITaHUs;

4) n3mepAatoT nocrefoBaTeNlbHOe CONPOTUB/IEHWE UCMLITYEMOro obpasLa C yH4eTOM KPpUTEPUEB YCMELLHOro NMPOXOX-
[JEeHVs UcnbITaHni;

5) NpoBOAAT McnbITaHWe 06pa3uga;

6) BbINO/IHAT OCMOTP MCMbITAHHOrO 06pasLa 1 AOKYMEHTUPYIOT pe3y/bTarhbl;

7) NOBTOPSAIOT Wwarn 5) 1 6), ecnim B COOTBETCTBUM C MAIAHOM WCMbITaHW HEOBXOAVIMbI AOMOHATE bHbIE UCTIbITAHWS.

UTo6bl NPOAEMOHCTPUPOBATL COOTBETCTBME YM3 |, AO/MKHbI ObITb NPUIOXKEHbI Ceayolwme UMNYbCbl ToKa K cu-
cTeMe Ha Lware 5). B 3aBMCMMOCTM OT KOHKPETHOW OLEHKM BO34ENCTBMSA MOSHAW NEpBbIA MMMY/bC 06paTHOro yaapa
(ncnbiTaHma 1—3) macwTabypyeTcs No amnamTyae.

B nnaHe vcnbiTaHwii fOMKHO 6bITb 060CHOBaHWE A1 MacLITabnpoBaHnsa UMMY/IbCOB NEPBOr0 06paTHOro yaapa,
MCnonb3yemblX B TEPMUHAX MUKOBOTO TOKA, YAESIbHON 3Heprun u yposBHel 3apsafa. CopepxaHve 3apsfa B UMMy/bce
[O/IMTENIBHOTO yaapa ABMIAETCA NOCTOAHHBIM MO 4/IMHE /lonacTu. 3rotosutesib AOMKEH YKa3aTb KPUTEPUM YCMELLHOro npo-
XOXIEHUS UCTbITaHUIA N0 OTHOLLEHWIO K MPOrHO3MPYEMOMY CPOKY CNyX6bl U MHTEpPBaUiaM TexobCcyxmBaHus paccmarpu-
BAEMOr0 3/1eMeHTa.

[N HenoABWXHbIX 3N1EMEHTOB COeAMHEHU (KabesibHbIX HAKOHEYHWNKOB, GO/TTOBbLIX COEAUHEHWA 1 APYrMX Henog-
BWXHbIX YacTei) A0/mKHa MCMNoJb30BaTbCA NOc/efoBaTelIbHOCTb MCnbiTaHuii no Tabnuue C.3. MepBble TpM MMMy/bCca
(ucnbiTahus 1—3 B Tabnuue C.1) O/MKHBI MCMO/b30BaTLCA A1 ONpeAesieHust COOTBETCTBUA BbIGpaHHOT0 YM3 ncnbl-
TYEMOW KOHCTPYKUUM (KPUTEPWN YCMELLHOTO MPOXOXAEHWS UCMbITAHWIA).
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Ta6nunya C.3— MapameTpbl UCMbITATE/LHOIO TOKA, COOTBETCTBYOLWME YM3 |

WcnbiTaHue MMKOBBIN TOK, KA YnensHaa sHeprus, MIHKOM 3apsa Qflash, Kn
1—3 (Tpu ncnbiTaHus) 200 + 10 % 10 (-10 %/+45 %) 100 +20%
MpumevyaHne — [vanasoHbl AONYCTUMbIX OTKIOHEHWI UCMbITATE/IbHbIX NapamMeTpoB onpeaeneHbl B COOT-

BetctBuM ¢ FOCT P M3OK 62305-1.

Lnsa rmokux nyTeli (MCKPOBbIX PaspsAHUKOB, CKOMb3SILLMX KOHTAKTOB, LUETOK, MOAWMWMHWMKOB, W T. [.) 3p03usi oc-
HOBaHWS1 Ayrv 3a CYEeT BO3AelcTBMS 3apsga yaapa ¢ 60/bLIol NPOAO/IKUTENBHOCTLIO TaKKe AO/HKHA ObiTh BK/OYEHA,
N AO/MKHA MCNOMb30BaTbCA MOCMeA0BaTeIbHOCTL McnbiTaHuii no Tabnuue C.4. CogepxaHue 3apsiga MMNynbCOB TOKa
ANUTENBHOTO yaapa sIBNSIETCS MOCTOSIHHLIM MO AJIMHE NonacTu, a U3roToBUTENb AO0/MKEH yKa3aTb KPUTEPUM YCMeLIHOro
NPOXOXAEHWSI UCTbITAHWIA MO OTHOLLUEHWUIO K NpegnonaraeMoMy CpoKy M MHTepBasiaM TEXHWUYECKOTO 06C/YXMBaHWS pac-
CMaTpMBaEMOro KOMMOHEHTA.

C y4eTOM 3p03UM WCKPOBBIX Pa3psiAHUKOB, CKOJMb3SLLMX KOHTAKTOB, LUETOK, MOALWIWMHWMKOB, U T. [. 3a CYET MPOBO-
AVMMoro 3apsifa yuwepo 6yaeT KyMynsaTUBHbIM. 3TO O3HAYaeT, YTO HAKOM/IEHHbI 3aps, NPOBOAMMbIN B XOA4Ee UCTbITaHWS,
NOMOXET ONpeAenUTb MHTEPBAI Mexay NpPoBepkaMu, 4acToTy 3aMeHbl, ec/iu GyAeT NPUIOXKEHA peasMCTUYHAsS obLiast
BE/IMYMHA 3apsiaa.

Tab6nunya C.4— MapameTpbl NCNbITATENBHOMO TOKA, COOTBETCTBYOWME YM3 | (o151 rnbKnx nyTein)

VcnbiTaHne MnKOBbIA TOK, KA YpaensHan sHeprus, MIHKOM 3apsag Qflash, Kn
1—3 (Tpu ncnbITaHWA) 200 £ 10 % 10 (-10 %/+45 %) 100 £20%
4—6 (TpY UcnbITaHUS) — — 200 £ 20 %
HakonneHHoe cogepxaHune 3apsga 900 £ 20 %
MpumeyaHne — [vanasoHbl AONYCTUMbIX OTKIOHEHWUA UCMbITATE/bHLIX NapamMeTpoB OnpenesnieHbl B COOT-

BetctBuM ¢ FTOCT P M3K 62305-1.

Kpome TOro, ona naowagok ¢ BO3AEeNCTBMEM 3UMHUX MOJHUIA OO/MKHLI MCMOMb30BATLCS Creayiolme UMNyAbChbl
[mcnbiTaHne 7—X B Tabnuue C.5, X — Ao/mkeH 6bITb He MeHee 9 (3 AONONHUTENBbHbLIX UCTMbITAHWS) A1 OAHOro OTAeNIbHOro
3/1eMeHTa 3amnTbl] N5 XapaKTEPUCTUKM U3HOCA UCKPOBbIX PaspsAHUKOB, CKOMb3ALLMX KOHTAKTOB, LLETOK, NOALUUMHUKOB,
NT. 4. DNeMeHTy MOXeT noTpeboBaTbCs 3aMeHa Mnocse psaa UcnbiTaHwin no Tabnuue C.5 (3To 03Ha4aeT, yTo JonycKaeTcs
npepbIBaTh WCMbITAHNE W 3aMEHATb U3HOLLEHHbIE 3/1eEMEHTbI Noc/e /6bIX UCMbITaHW 7—X, ecnn 3TO Hag/iexaliym
06pa3om 0hopM/IEHO B OTYETE 06 MCMbITAHUW), U U3rOTOBUTESb JO/DKEH CPaBHUTL U3HOC CM3, 06HapyXeHHbI B Xoae
UCMbITAHWIA, a Takke OXMAAEMbIA M3HOC B COOTBETCTBYIOLLEM MECTe, M UCMOMb30BaTb NOMYUYEHHYH MHhopMauuio ans
ajanTtaummn LUKIO0B TEXHNYECKOro 0BCNY)XMBAHUA HA KOHKPETHON nniowajxe.

Tab6nunya C.5— MapameTpbl UCNbITATENBHOMO TOKA 4715 UCNbITAHWIA Ha BO34ENCTBME 3MMHUX MOJTHUIA (MakCcMMasibHas
OAnTenbHOCTb 1 ¢)

VcnbitaHne MWKOBBIA TOK, KA YpenoHas aHeprus, MIx/Om 3apsag Qflash, Kn
7—X (X>9) — — 600 + 20 %
HakonneHHoe cogepxaHve 3apsga (3UMHAS MOSTHUSA) KpaTtHoe (MuHVMMasibHO) 600
MpumeyaHne — [OuanasoHbl AOMNYCTUMbIX OTK/IOHEHWIA UCMbITATENILHOTO 3apsfa OnpejerieHbl B COOTBET-

ctBum ¢ FTOCT P M3K 62305-1.

C.3.3.7 OueHka pe3ynibTaToB WCMNbITaHWUiA

CumuTtaeTcsl, YTo CoeAMHUTESNbHbIA 3NEMEHT UM 3NEKTPUYECKME MHTEePCIeiCbl NPOLLIM UCNbITaHue, ecnu npegHa-
3Ha4YeHHan anekTpoMexaHndeckas PyHKLMOHA/IbHOCTb 3/1EMEHTA ABMAETCA HEHAPYLUEHHOM, BK/oYas crepytoLlee:

a) He obpasyeTcs Ayra, HaHocsAWasa Bpes PYHKLMOHaIbHOCTM B X04e Noc/iefoBaTe/IbHOCTY UCTIbITaHWiA, KpoMe 06-
pasoBaHnA €CTeCTBEHHOW ayrv npun coeanHeHnn ¢ ABMXYLLNMMNCA YaCTAMU, BKIKOYaA OTKPbITble AYTU, KaK YaCcTb KOHCTPYK-
UMM (MCKPOBblE PaspAAHMKM, LWETKU, CKOMb3SLLME KOHTAKTbl U T. M.);

b) KOHTAKTHOE COMPOTUBNIEHNE ANSI HENOABWXKHBIX META/I/IMYECKMX COEAUHEHUI, N3MEPEHHOE NabopaTopHbIM MU-
KpooMMmeTpoMm, nogarowmm 10 A Ha Masble 06pasLpbl U M3MEPSIOWMM C UCMO/Ib30BaHMEM M3MEPEHUI COMPOTUBEHNS Ha
yeTbIpex 3aXMMax, Kak MOXHO BKe K 3NEMEHTY COeAUHEHUS, C pe3ybTaToM MeHee 1 MOM. B cnyyae Korga 3anemeHT
COeAVHEHVSI U NPOBOAHWUK(M) M3rOTOBMEHBI M3 HEPXXABEIOLLE CTasn, AONyCcKaeTcs 3HadyeHue 2,5 MOwm;
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C) B X04€ OCMOTpa, M3MEPEHUS W/WIN UCTbITAHUIA HE OGHAPYXXEHO BPEAHOro M3MeHEHUs! (YHKLMOHa/IbHOCTM CO-
€OVHEHWIA, BKIHYAOLMX YrIeNNacTuk;

d) Ha HenoABMKHOM COEANHEHUN He BUAHO HUKaKUX TPELUMH B pe3ynbTare 0CMOTpa Mua C HOPMasibHbIM 3pEHUEM,
WM HOCSILLIETO OYKM (6e3 yBEeNnYeHus), HET ocriab/ieHHbIX YacTeil wn gechopMaumm, yxy[liatoLlein ee HopMasibHOe WC-
NoJsIb30BaHUE;

€) 015 60NTOBbIX 3AKUMHbIX COEAVNHEHWIA KPYTALLMIA MOMEHT Npy OTBMHUMBaHUM Bbilwe 0,25 1 MeHee 1,5-kpaTHoro
KpyTALLEro MOMeHTa npy 3aTskke. Mpu Hanuuum coegviHeHuii ¢ 6onee Yem OfHUM MOBOPOTOM MCMbITLIBAETCA TOJIbKO
MOMEHT OTBUHYMBAHMS NEPBOro MOBOPOTA;

f) AN 6€3BUHTOBBIX 3/IEMEHTOB, TakKMX Kak CXaTble COeAVHUTE/IbHbIE 3NIEMEHTbI, K&KAbIN NPOBOAHMK 06pa3ua Aos-
XXEH UCMbITbIBATLCA HE3ABMCMMO Ha MexXaHUYeckKoe pacTsrvMsaroliee ycuame, pasHoe (900 + 20) H B TeyeHne 1 MuH. Y
COEVIHEHWI C MHOTOXW/IbHLIMU MPOBOAHNKaMUW KaXKAbIi NPOBOAHMK UCMbITbIBAETCA MO OTAEMbHOCTU. CuMTaeTcs, 4To Co-
€OVHWUTE/bHBIN 3/1IEMEHT NPOLLEN UCMbITaHUS, ECNU ABKEHMNE NPOBOAHUKA B XOAE UCMbITAHUSI COCTaBASET MeHee 1 MM 1
OTCYTCTBYET NOBpeXAeHNe CoeanHNTENs UM NpoBOAHNKA;

[0) KOHCTPYKTMBHAs LLe/IOCTHOCTb SlonacT UM CEKUMM NIoNacTu He HapylleHa Mo Bo3geicTBmeM Toka. M3rotosu-
Te/lb KOHKPETHOrO KOMMOHEHTA WM CUCTEMbI 00513aH OLEHUTb, SABASKOTCA /N NOBPEXAEHMS NPUEMIEMbIMU, N 3a40KYMEH-
TUpOoBaTh, 4TO B3Y MOXET Npoao/mKaTh SKCM/TyaTMpoBaThCa A0 CMeAyHLel N1aHOBOW NPOBEPKU.

[Nna KOHCTpYKUMIA MM 3N1eMEHTOB, KOTOpble NpefHa3HaveHbl A1 3aMeHbl B XOAEe HOPMasIbHOWM aKcrnyataumm, us-
roToBUTE/b AO/MKEH CPABHWUTL MpeanosiaraeMble NHTEPBasibl 0O6CNYXMBAHWSA C pe3y/bTaTtaMi UCTbITaHuiA 1 Bepuduumpo-
BaTb, YTO U3HOLLUEHHbIE AETa/IN KOHCTPYKLUWIA MOTyT BbITb 3aMEHEHbI 6e30MacHO U, Kak NiaH1MpoBasioch, nepen UCTeveHu-
€M UX CpOoKa CJTyXObl.
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MpunoxeHwne D
(cnpaBo4HOE)

OueHKa BO3AENCTBUSA MOMHUM

D.1 O6Lme NonoxeHns

B pa3sgene D.2 onucbiBaeTcs METOAO/OMMSA ONpefesieHns CpefHEerofoBoro KoMyecTsa yaapos MOMHWW, nonaga-
towyx B BAY B coctaBe BOC. MeTogonorna coaepXuT ykasaHusi No OLEHKE AaHHOro napamMeTpa npu BO3AENCTBUM pas-
JNINYHBIX YCNOBWiA, KOTOPbIE GbINV BbISB/EHbI N0 BCEMY MUPY.

B pasgene D.3 pa3bsacHAKTCA TEPMUHDI.

B pasgene D.4 npvBefeHa oLeHKa BEpPOATHOCTU noBpexaeHus BAY.

B pasgene D.5 npuBeaeHa oLeHka BennunHbI yulepba Lx, HaHeceHHoro B3Y.

D.2 MeTtogornornsa onpeaeneHnsa cpeqHerofoBoro KosmyecTsa yaapos MOSHAN U yAapoB MOSHUM B BRY
B cocTtaBe B3C 1 MOMHMEBas akTUBHOCTb BOCXOASALLMX MOSHUIA

D.2.1 O6wme NosioxeHns

[JaHHan MeTogonorusa He ABASETCA TOYHON B €€ HblHEeLWHeln hopme 1 Heo6x0AMMO onpeaennTb 3HaUeHns un gua-
NasoH 3Ha4YeHWii, a TaKKe COOTBETCTBYIOLME HeonpeaeIeHHOCTU Pas/iyHbIX napamMeTpoB. Ecnm Heobxoaumbl pesynbTa-
Tbl BbICOKOM TOYHOCTW, TO HEOOXOAMMO OnNpefeNninTb 3HaYEHNs U YMEHbLUUTL HEOMNPeAeIeHHOCTH, CBA3aHHbIE C KaKAbIM
napamMeTpoM. 3TO MOXHO cAenaTb C MOMOLLbIO MOSIEBOTO aHasIM3a W KasIMbpoBKK.

D.2.2 OnpepgeneHve CpeaHerofoBoro KosiMyecTsa yaapoB MOSIHAM B BOY 3a CUET OUEHKU YBE/IMYEHNS
KoadhhnupmeHTa MECTOHAXOXKAEHMS /19 yHeTa BOCXOAALLMX MOSHUIA

Kak ckasaHo B pasgene 7, koadppuumeHT pasmerteHnss CD MOXET MCMob30BaTbCs 4151 yyeTa MECTHOrO yBesnye-
HUS1 YaCcTOTbl MO/HUIA (Hanpumep, ropHas MeCTHOCTb) W KOJIMYECTBEHHO OMpeensiTh YBeNMYeHNe BOCXOAALLMX MOSHUNA,
VHALMMPYEMBIX MPY ONpefesieHHbIX YC0BUAX, KOTOPble 61aronpusaTCTBYIOT NepexsaTy MHULMUMPOBAaHHbIX OT B3Y MOSHWIA.

Nsg, koTopoe onpefienieHo B 7.2.2, UCMO/b3YeTCA A/IA HUCXOAALWMX MOJHUIA U NPaKTUYECKN HE UMEET OTHOLLEHUA
K 4acToTe BOCXOAALUMX MOJHUI OT BbICOKMX KOHCTPYKLMIA; ogHako 418 oueHkn rogosoro konmyectsa NO pekomeHayeTcs
B 7.2.2.4 ncnonb3oBaTb KoadhhmumneHT pasmelleHns CDc uenblo perynupoBaHust BbluncieHHoro JY0 t, 4To6bl OHO coBna-
Jano ¢ hakTMYeckoin 4acToToi yAapoB MOJSIHWW, Kacatowmxcs BIY, yBeNMYEHHOE Ha KOMIMYECTBO BOCXOAALLMX MOJSHUIA.
B pe3synbtare KoadhhuLMEHT pa3MeLLeHNs 3a CYET MOSTHUEBOW aKTUBHOCTW B 3UMHUIA nepuog, CDWL cTaHOBUTCS CpaBHU-
Te/IbHO BbICOKMM B MECTax CO CPaBHUTE/IbHO BbICOKO MOJTHNEBOIN aKTUBHOCTBLIO B 3UMHWIA nepuog, (T. €. Korga MosiHueBas
aKTVBHOCTb 3MMOI BbICOKasA M0 CPABHEHUIO C MOJSIHAEBOW akTVBHOCTLIO /IETOM/B TEN/I0E BpeMS roAa).

CpefHerofioBoe KO/IMYeCTBO YAapoB MOJIHAM ONpPeAensiioT no dopmyne

WD=WS G 'V CD '1(r6- (D.f)

MapameTpbl ypaBHeHusi (D. 1), 3a uckioyeHnem koadpdpuumeHta pasmelleHmsi, CD, MOXHO BblY4MC/ITb, KakK 3TO
onucaHo B pasgene 7. YBennyeHue CpegHerofoBoro KonvyecTsa yAapoB MosHWM B BAC npovcxogut 3a cyeT obbema
MOJ/THNEBOI aKTUBHOCTW 3MMOIMA, C/IOXHOCTU FOPHOTO WM XOMIMUCTOrO penbeda, a Takke BbICOTbl Haf YPOBHEM MOpPsi
mecTa pacnosioxeHua B3C.

[Ns KONMYEeCTBEHHOW OLIEHKV B/IUSIHWA pa3melleHns BIY, koachdmumneHT pasmvelleHns CDonpeaensoT Kak cyMmy
KO3(hhMLMEHTOB (DaKTOPOB, XapakTEPU3YIOLLMX MECTOHAXOXAEHVE:

= "DWL + ~DC + ~DH’ (0-2)
roe CDM. —  KO3(h(hULMEHT 3MMHE MOJTHMEBOI aKTUBHOCTU Ha MeCTe pasMelleHust B3Y;
Coc — KO3(O(PMUMEHT CMOXHOCTM pefbeda Ha MecTe pasMelleHus B3IY;
CDH — Ko3dh(hUUMEHT BbICOTbI Haf, YPOBHEM MOPS Ha MeCTe pa3melleHus BIY.

Cawi_' “dc 1 Cdh M°TYT onpeaensTbCs pas/iMyHbiM CNOCO6G0M B 3aBUCMMOCTM OT MECTHBIX YC/IOBWIA.
PekomeHayemble 3HaueHust k03hhuLMEeHTOB pasMeLLeHNst B 0606LeHHON hopMe ANt NCNOMb30BaHUA B pasnny-
HbIX MecTax npmeegeHbl B Tabnuue D. 1
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Tabnuya D.1— PekomeHayemble 3HAYEHUS OTAE/bHbIX KO3(PULIMEHTOB pasMeLLeHns

3nMHne monHun CDWL CnoxHocTb penbeda Coc BbicoTa Hag ypoBHem mopsi CDH
YpoBeHb aKTUBHOCTU 3HauveHunel) Onwncanue KoadhdpuuneHt 3HaveHne Onucanune 3HaueHve
ADWL CNIOXHOCTN2) ADC DH
PaBHWHHbIN
AKTMBHOCTb OTCYTCTBYET 0 O, <0,3 1 <800 m 0
NN CNOKOUHbIN
Hu3kas akTMBHOCTb 2 XonmuncTbli o.8—0 3 800—1000 m 1
CpefHAa aKTMBHOCTb 4
lopucTbIii >0,4 4 >1000 m 2
Bbicokasi akTMBHOCTb 63)

1) CteneHb 3VMHUX MOJIHUIA MOXHO HaMTX C NMOMOLLbI0 OOLUMX CPeAHEMHOroNETHUX KapT rPO30BOI aKTMBHOCTU
(cm. Hanpumep pucyHok D.1) nnm ¢ nomMoLLbl0 aHann3a rpo30Boii akKTMBHOCTU B MHTEPECYHOLLEM PEMYOHE.
2) Bbluncnsietcs Ha ocHoBe pucyHka D.2.

3) B HEKOTOpPbIX MECTax MOXET GbITb AaXe BblLLE.

CnOXHOCTb penbeda yunTbiBaeT BO3AECTBME OKPYXaloLLMX 3/IEMEHTOB perbeda Ha yBenmyeHme MOSTHMEBOW ak-
TUBHOCTW (4719 HACXOAALLMX N BOCXOAALUMX MOJHWIA). DTO MOXET ObITb CieNaHo MyTem OLEeHKM YK/IoHa BOKpyr BRY. Ykno-
Hbl MOXHO BbIYMC/ATb KaK OTHOLLEHME MeX[y PasHOCTbIO0 BbICOT h U ropu3oHTasIbHbIM paccTosiHeM d oT B3Y B gnanaso-
He oT 300 go 1000 m. PekomeHayeTcsl NonMyunTb NPOGINSIb FOpP U BblibpaTh YKIOH B HANpaB/IEHMM CaMOr0 BbICOKOTO YK/IOHA.
B gmanasoHe ot 300 go 1000 M BblOMpatOT 3HAYEHME PaCCTOsIHMS, KOTOpOe BedeT K CamMOMy BbICOKOMY YK/IOHY. JTOT
METO[, YK/TOHOB MOXET He NMOoAX0oAWTb AN BCEX CMI0XHOCTEl penbedia. Onpegenenve penbeca B Tabnmue D.1 Taike mo-
XET MCMNob30BaThCA A8 ONpPeAeneHns CI0KHOCTU (PaBHUHHOTO MM CMOKOMHOTO penbedia, XOMUCTOro Uan ropucToro).

PucyHok D.1 — CpeaHEMHOrosieTHSA kapTa rogoBOi rpo30BOI aKTMBHOCTY Ha TeppuTtopun P® (u/rog)
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PucyHok D.2 — OnucaHue oTHoweHust h/d

D.2.3 MpoLeHT BoCXOZALMX MOHUIA Ha B3C

Bocxogslyo MOMIHMEBYHO aKTUBHOCTb CriefyeT OXUAAaTb B OTHOLUEHWW BbICOKMX KOHCTPYKUMIA, Takux kak B3Y,
onucaHHble B NPUIoXeHWn B. OnbIT nokasan, yto gaxe BIY, pacnonoXeHHble B paBHUHHOM MECTHOCTU, 6e3 3UMHen Mon-
HWEBOW aKTMBHOCTN MOTYT ObITb NOABEPKEHLI 3HAYUTENIBHOMY MPOLIEHTY BOCXOAALMX MOMHUIA. Ha BOCXOASALLYHO MOJIHU-
€BYI0 aKTVBHOCTb COI/IaCHO MEeXaHn3maM, OMUCaHHbIM B MPUIOXKEHNN B, MOXET OKasbiBaTb B/MSHWE 3UMHSISI MOJTHMEBAs
aKTMBHOCTb, a TaKkke MEeCTHbI penbed B Mecte pasmelleHnss BOC. B tabnuue D.2 npeacTtaBneH NpoueHT BOCXOAALLMX
MOJTHWIA B YC/TOBUSIX 3MHE MOJTHMEBOIN akTMBHOCTM AN BJY cTaHAapTHOW BbICOTbI B PABHWHHOM MECTHOCTM. MpoueHT
BOCXOASALLMX MOJSIHUIA, NpeAcTaB/ieHHbI B Tabnumue D.2, MOXeT 6biTb Bbille Ana BIOC, pasMeLyatoLimxcs B rOpHOA MecT-
HOCTW MM Ha BONbLLOI BbLICOTE HAaZ YPOBHEM MOPS.

Ta6nuua D.2— Ouana3oH BOCXOAsLUE/ MOSHWEBON akTMBHOCTM Kak (PyHKUMS 3MMHEN MOSIHMEBOW akTMBHOCTU ANs
B3C, pacnosioXeHHOWN B paBHWHHON MECTHOCTU

YpoBeHb 3UMHEN MOSTHNEBOWN aKTUBHOCTYU MpoueHT BOCXOAAWMX MOMHUIA, %
BbicOkasi akTMBHOCTb 80—99
CpefHAs aKTMBHOCTb 40—90
Hu3kas akTMBHOCTb 20—50
OTcyTCcTBME aKTUBHOCTU 10—40

D.3 Pa3bsiCHeHVe TEPMMHOB

D.3.1 MNoBpexaeHve 1 yepd

TepMUHBbI, NCNONb3yeMbIE A1 ONMCaHUs NoBpexaeHuii n yuepba, onpegenersl B FOCT P M3K 62305-2.

MepBNYHBIM NCTOYHUKOM NOBpexaeHus BIY aBnseTca TOK, BO3HUKLWIMIA B pe3ynbTaTe ygapa MonHuv. B 3aBucumo-
CTV OT TOYKW, B KOTOPYIO Momnasia MOMHUS, yaapbl MOHUM B BAY pasfensioT Ha cneayrowme YeToipe tvna:

51 — ypapbl MOnHWM B BAY (yaapbl MOMHUM B KOHCTPYKLIMIO);

52 — yaapbl MonHWM B6M3n B3Y (yaapbl MOMHUM BO/IU3N KOHCTPYKLUNY);

53 — yaapbl MO/THAN B JIMHWIO KOMMYHWKaLMIA, COeAVHEHHYIO C BIY;

54 — ypapbl MONHWW BOAM3W SIMHUM KOMMYHUKaLWA, COeAUHEHHOI ¢ BIY.

MpumeyaHunsa
1 Ypapbl MonHUM B6/M3N B3Y He cuuTaroT yrpo30id, eC/iM eCTb 3almTa oT NPsiMbIX YAapoB MofHUM B BIY.

2 Ypapbl MOMHUM S4 BGAM3M JIMHUU KOMMYHUKaLWIA HE CUUTAOT Yrpo30i, ec/im ecTb 3alimTa OT MpsiMbIX yAapoB
MOSTHUKN B B3Y.

MoBpexaeHna n3-3a yaapa MOHAW pasfdenstoT Ha YeTbipe Tuna:

C10 — rnopakeHne 3/1IeKTPUYECKMM TOKOM XMBbIX CYLLECTB B pe3y/ibTare npsMoro nonagaHns MOJSIHAN B 3TUX XUBbIX
CYLLIeCTB;

D1T— nopaxeHune 3/1eKTPUYECKMM TOKOM XMBBIX CYLLECTB B pe3y/ibTare Pe3vnCTUBHON WM UHAYKTUBHON CBA3W;

D2 — onacHoe WCKpeHvie, Bbi3blBaloLee noxap Win B3pbiB UMM NPUBOASLLEE K MEXAHUYECKUM WIN XUMUYECKUM
BO34ENCTBUAM, KOTOpbIE TakkKe MOryT NpeacTaBnsaTb ONacHOCTb A9 OKPYXXaoLLei cpefpl;

D3— umMnysbCHble NepeHanpsHKeHUs 3a CHET BCEX NCTOYHWKOB MOBPEXAEHWIA.

MoBpexaeHre B3Y MOSHMEN MOXET 6biTb OrpaHNYeHOo YacTblo B3Y uam MoxeT pacnpocTpaHsiTbesl Ha Bclo BY.

MonHusa, nonasLast B /IMHWI0 KOMMYHUKALMIA, MOXET BbI3BaTb NOBPEXAEHWNE CaMOi NMHWUKN (Hanpumep, kabens) nim
3N1EKTPUYECKON W 3NEKTPOHHOW CUCTEM, CBA3AHHBIX C IMHNEA KOMMYHUKaLWIA.
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Kaxxablii TN noBpexaeHusl, 0AMHOYHOIO WM B COYETaHUM C APYTUMK, MOXET Bbi3BaTb NOCEAYHOLWMA yuiepb BIY.
Tunbl ywep6a, KOTOpble BO3MOXHbI Ha B3Y:

L1— TpaBMMpOBaHME XKMBbIX CyLlecTB. 310 nocneactsve D1d, DIT, D2« gaxe D3;

2 — (husunyeckoe nospexaeHve (TernsioBoe, MexaHNM4eckoe, XMMMyeckoe unu OT B3pbiBa U T. n.) BAY. 310 nocnea-
cteue D2 gaxe D3 B KOHCTPYKUUAX C PUCKOM B3pbIBa;

L3— noBpexaeHne a/1eKTpuYecknX 1 aN1IeKTPOHHbIX cuctem. 310 nocnenctene D3.

Tvn noBpexaeHust L3 MoXeT Ha HeNnpuMemMIeMoM YPOBHE YXYALWNTb AOCTYNHOCTb BHYTPEHHUX cucTteM B3Y (Hanpu-
Mep, CUCTEMbI yrpaBneHus).

Prck R — aT0 oTHOCUTE/IbHOE 3HaYeHUe BEPOATHOrO CpefHerofoBoro yuepba. [Ana Kaxaoro tuna nospexaeHus,
KOTOPOE MOXET BO3HVKHYTb B B3Y, fo/mkeH ObiTb OLEHEH COOTBETCTBYIOLUMI PUCK.

[nsa oueHkn prckoB R [omkHbI 6bITh onpefesneHbl Y BblYMCIEHbI COOTBETCTBYHOLLME KOMMOHEHTbI pucka (Y4acTuy-
Hble PUCKM/ B 3aBUCMMOCTW OT UCTOYHMKA W TNa NOBPEXAeHUs).

Kaxabli puck R npepcraBnsieT coboin cymmy KOMMOHEHTOB pucka. pyi BbIYMCIEHWM pPUCKA KOMMOHEHTbI puUcka
MOryT ObITb CrPYNNMPOBaHbl B COOTBETCTBMM C UCTOYHUKOM W TUMOM NOBPEXAEHUS.

Puckun, cBa3zaHHble € yaapamy MonHUM B BAY (MCTOYHMK S1):

Rad — puck, cBsizaHHbI C TMMOM noBpexaeHns L1 (TpaBMMpOBaHME XUBbIX CYLLECTB), BbI3BAHHOTO pa3psifoMm
MOJTHUW, OC/ENJIAIOWNM XKMBble cyllecTBa Ha BIY;

SPAT — puCK, CBSI3aHHbI C TMMOM noBpexaeHus L1 (TpaBMMpoBaHME XUBbIX CYLLECTB) BC/EACTBME MOpPaKeHus
3MEKTPUYECKUM TOKOM M3-38 BO3HUKHOBEHMS OMAacHOro YPOBHS HanpshKEHWsi MPUKOCHOBEHWS U LLAroBOro HanpshkeHus
BHYTPU U CHapyXu B3Y B 30He Ha paccTosiHuu [0 3 M OT GallHu;

RB— puck, cBsizaHHbI ¢ Tnamun nospexgeHunin L1v L2 (husnyeckoe noBpexgeHne), Bbi3BaHHbIA ONacHbIM UCKpe-
HMEeM BHyTpu B3Y, Bbi3biBaloLLEM NOXap WM B3pbiB, KOTOPbIE TaKKe MOryT NpPeAcTaB/iATb ONacHOCTb A1 OKpyXaroLei
cpefbl;

Rc — puck, cBsi3aHHbIN € TMNaMu NOBpPexXAeHWin L1un L2, Bbl3BaHHbIX 0TKA30M BHYTPEHHUX CUCTEM M3-3a UMMY/IbC-
HOro mepeHanpskeHnsa OT rPO30BbIX Pa3pPsaos.

Puckun, cBsizaHHble C yaapamy MOMHUW B6M3KM BAY (MCTOYHUK S2), BKIOYAOT:

RM— puick, cBsi3aHHbIA ¢ TnaMu noBpexaeHnii L1u L, BbI3BaHHbIX OTKA30M BHYTPEHHMX CUCTEM K3-3a MMMYJbC-
HOro MepeHanpsKeHns OT rPO30BbIX Pa3psaaos.

Pucku, cBa3aHHbIe C yapoM MOJSIHUW B IMHAN KOMMYHUKaLuiA, coenHeHHble ¢ BIY (MCTOYHMK S3):

Ry — pvck, CBSI3aHHbIi C TUMOM NOBPEeXAeHus L., BC/IEACTBME NMOPAKEHUS 3NEKTPUHECKUM TOKOM 13-32 BO3HUKHO-
BEHVSA OMacHOro YPOBHA HampsXXeHUs NPUKOCHOBEHWUS M LLArOBOTO HaMPSXeHUsi BHYTPU KOHCTPYKUWK;

Rv — puck, cBA3aHHbIA C TUNamMn noBpexaeHuidi L1 v L2, Bbi3BaHHbIX NOXapoM WM B3pbIBOM (M3-3a ONacHOro uc-
KPEHNS MeXAy BHYTPEHHEl YCTaHOBKOW M METa/I/IMYECKUMM YacTsamK, 0ObIYHO B TOUKE BXoZa NMHUM B BIY), BbI3BaHHbIX
TOKOM MOJIHWM, KOTOpbIA 6Gbln NepedaH no BXOAALLMM JIMHUSAM WU BAOSIb HUX;

R\n — Puck, cBSi3aHHbI ¢ TMNnamy noBpexaeHnii L1u L2, BbI3BaHHbIX OTKA30M BHYTPEHHMX CUCTEM 3a CYET NepeHa-
NPSHKEHWN, NHAYLMPOBAHHbBIX HA BHYTPEHHUX NIMHUAX U NepefaHHbIX B BIY.

Puckn gna B3Y, oueHMBaeMble Ha OCHOBE yaapa MOSIHUM BOGAMU3N NIMHUIA KOMMYHMKaLMA, COeQUHEHHBbIX ¢ BOY
(ncTOYHMK S4), BKIOYAKT KOMMOHEHT Rz, oTHOCALWMIACS K Tunam noBpexaeHnii L1 u L2, BbI3BaHHbIX OTKA30M BHYTPEHHUX
CUCTEM 3a CYeT nepeHanpsXKeHuii, NHAYLMPOBAHHbBIX HA BHYTPEHHUX IMHUSAX U NepefaHHbIX Ha KOHCTPYKLMIO.

D.3.2 CocTaB pucka

Puck R saBnsieTca cyMMOoii KOMMOHEHTOB pricKa Mo TUMY MOBPEXAEHUS WM MO UCTOYHWKY NMOBPEXAEHUS.

PucK kak cyMMa KOMMOHEHTOB prcKa Mo TUMy NOBPEXAEHUS onpeaensoT no dopmyne

R = /24T + Rad + Rg+ Rg2+ RM2 + Ry + Rv + Ryy2 + Rz - (D-3)

Wnn puck kak cyMMa KOMMOHEHTOB prCKa Mo MCTOUHUKY MOBPEXEHMS ONpedensiioT no opmMyse

* =*S1 +*S2 + *S3 + *S4' iP.4)

B ypaBHeHun D.4 B criydae oTkasa BHYTPEHHMX CUCTEM, MPeACTaBSIOWMX YIPo3y /1S KU3HM YesloBeKa, KOMMNOHEH-
Tbl pUCKa ONpeaensitoT No creaylowmm dopmMyam:
- KOMMOHEHT pu1CKa B CBS3W C yaapamu MoSHUM B BY (yaapamy MOSHUM B KOHCTPYKLIMIO)

«51 = *AT + *AD + *B + *C 2: (P-5)

- KOMMOHEHT PUCKa B CBSI3U C yAapaMu MOJHUN BGAM3M BIY (yaapamu MOSHUM BGAM3M KOHCTPYKLN)
RS2 = Rm2; (0.6)
- KOMMOHEHT pUCKa B CBSI3M C y/japaMn MOSHUM B JIMHIO KOMMYHVKALWIA, COEMHEHHYI0 ¢ BY
*33 =% +*v +*W2; (OA))]
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- KOMMOHEHT pucka B CBSA3M C yAapamu MOSIHUM BOM3M SIMHAU KOMMYHUKaLMIA, coeauHeHHol ¢ BY

rS4~Rz- (D.8)

D.3.3 OueHKa KOMMOHEHTOB purCKa

Kaxgpli komnoHeHT pucka RAJ, RAD, RB, Rc, RM, Aun, Fv, Fw n Rz moxeT 6bITb onpeaeneH no dopmyne (9).

®opmyny (9) MCNONB3YIOT A/15 OLLEHKWN pUCKa NOBPEXAEHUS C YYeTOM BEPOATHOCTY NOBPEXAEHUS Pa3/IMYHbIX TUMOB
1 NocneacTBuiA.

Pucku, cBaszaHHble ¢ yaapamuy MonHum B BRY (Tun yaapa mMonHum S1), onpefensioT no oopmysiam:

5= b Lo (D.9)
RAD- ND'PAD' Pp ' LAD (D.10)
RB= 'Pq’Lg, (D.11)
RC=ND-RC-Pp--cm (D-12)
Puckun, cBasaHHble ¢ yaapamy MOnHUKM B6nM3M BIY (Tun yaapa MonHumM S2), onpefensoT no dopmyrne
RM=NM-PM-PP-LM (D.13

Pucku, cBsizaHHble C yfapaMu MOSTHUW B IMHWM KOMMYTaLMK, coeAnHeHHble ¢ BAY (Tvn ygapa MonHum S3), onpe-
AensioT no dopmyam:;

fv =(all +aldj)-Pv -1v; 00.15)
*W = (/\L + AD]) ' F)\N' Pp ' /\W (D].G)

Puckn us-3a ygapoB MOSIHUM BO/IM3U NIMHWIA KOMMYyTaLMK, COeAMHEHHbIX ¢ B3Y (Tvn yaapa monHum S4), onpegens-
0T no chopmyne

Rz =N\-Pz Pp Lz. ®.17)

Ecnv B NnnHMM 6onee ofHol cekuun, To 3HaveHus Au, f, Fw n Rz ABnsSioTCA CyMMOI 3Ha4eHWi Fv, Fw un
Rz, oTHOCALUMXCA K 4aHHOW CeKumn. YUnTbIBAIOT CEKUMM, Haxogsawmecs mexagy B3Y u nepebiM y3nom. B itobom criyyae,
[O/MKHO AenatbCs AonyLeHre, YTo MakcMasibHas A/IMHa JIMHUKM 5 KM NS BbICOKOBOJIbTHBIX JIMHWIA anekTponepesay 1
1 KM 419 HU3KOBOMbTHbIX JIMHUIA 3M1EeKTponepesay v IMHWIA CBA3W.

B cnyyae noacoeguHEHNs HECKOTBKMX TMHWIA K BOY ¢ pa3nnyHoli pa3BoAKoi 3/1EKTPONUTAHNS 4718 TOM e BHYTPEH-
Heli CUCTEMbI BblUMC/IEHNS CeayeT BbINOHATL ANt KXA0N NNHWUN.

B cnyyae, ecnu K KOHCTPYKUMM NOACOEAUHEHO HECKOMBbKO NIMHWIA C OAUHAKOBON pa3BOAKON K TOM Xe caMOoil yCTaHOB-
Ke, BbIYMCNEHUA CNeayeT BbINOMHATL TOMLKO A1 JIMHUN C HAUXYALIMMU XapakTePUCTUKaMU, T. €. JIMHUIA C HaUBbLICLLUMMU
3HaueHusMn NL n J¥,, COOTBETCTBEHHO (HE3KpAHMPOBAHHAS JIMHWSA MO CPABHEHWIO C 3KPAHWPOBAHHOW JIMHWEN, HW3KO-
BO/IbTHAA NINHUS 3NEKTPONUTaHWUSA MO CPaBHEHWIO C BbICOKOBOSIbTHON NIMHUEA MUTaHUS C BbICOKOBO/bTHLIM/HU3KOBO/IbT-
HbIM TpaHcopMaTopom U T. 4.).

D.3.4 YacToTa noBpexaeHuin

YacTtoTa nospexaeHuit F npeacrasnseT coboil KONMYECTBO NPUUMHEHWI yiiepba, BbI3BaHHbIX UCTOYHUKaMK MNO-
BPEXAEHUS S BO BHYTPEHHMX cucTtemax B3Y, koTopas fo/mkHa 6biTh 3alyileHa. s Kaxaoro MCTOYHUKA NOBPEXAEHU,
KOTOpbIi MOXET OTpuLLaTEe/IbHO BO3AeicTBOBaTbL Ha B3Y, COOTBETCTBYHOLLAA YacToTa NOBPEXAEHNS MOXET ObITb OLEHEHA
cnepnywLmM 06pasom:

F1— yacToTa noBpexaeHWid 13-3a yAapoB MOSIHAM B KOHCTPYKLWIO;

F2— yacToTa noBpexaeHuii n3-3a yaapoB MOSIHUM BOMN3U KOHCTPYKLMN;

F3— yacTtoTa noBpexaeHuwii n3-3a yaapoB MOIHUM B SINHUKO KOMMYHMWKaLUWIA;

F4 — yacToTa noBpexaeHunii n3-3a yaapoB MOHUW BOAN3U JIMHAWM KOMMYHUKaLWIA.

YactoTbl nospexaeHuii F1un F2 BkAUaoT 0Tka3 BHYTPEHHWX CUCTEM, BbI3BaHHbIA UMMY/ILCHBIM NepeHanpshKeHu-
€M U13-3a yJapoB MOJIHUM B KOHCTPYKLMIO WM B 3eMJIK0 BO/IM3M KOHCTPYKLMK. YacToTbl noBpexaeHnii F3 n F4 BkaovaroTt
OTKa3 BHYTPEHHMX CUCTEM, Bbi3BaHHbIV NepeHanpshkeHMeM, nepefaHHbiM Yepe3 COeMHEHHbIE C KOHCTPYKUMEN JIMHWN
KOMMyTaLuun.

YacToTy noBpexaeHuii F onpegensioT no dopmyne

F=F1+F2+F3+F4. (D.18)
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MpumeyaHne — 3HayeHVe YacTOTbl NOBPEXAEHWI F, nonyyeHHoe nyTem A06aBneHNUs ABYX 9/IEMEHTOB pucka
P2+ P4, sBnsieTcs 3aBblleHHbIM. Bonee npaBusibHas oueHka 4acToTbl MOXET ObITb cAenaHa C y4eToM TOro, YTO yaap B
3eM/1t0 OHOBPEMEHHO OKa3blBaeT BO3/ENCTBME HA BHYTPEHHME CUCTEMbI 3a CYET NPSIMOA UHAYKTUBHON CBA3W U MHAYLN-
POBAHHOrO Ha MOACOEAVHEHHbIE NIMHUN HAMPSHKEHNS, Y NO3TOMY UX BO3AENCTBME MOXET NepekpbiBaTbCs (KOMMOHEHT F2
N KOMNOHEHT F4).

Kaxxgas yacTuuHas yactota nospexaeHuii, Fv F2, F3u F4, MoxeT 6bITh onpefesneHa ncxoas us obuueli chopmyrbl
FX=AK-PX, (D.19)

roe JIX — 4ncno onacHbIX COBbITWI B rog (CM. Takke nNpuioxeHue S);
Px — BEpPOSATHOCTb MOBPEXAEHWS.
YacToTy noBpexaeHnii n3-3a yaapoB MosHuM B BOY onpegensiot no popmynie

FA=Nd -Pc. (D.20)
UacToTy NOBpEeXAeHWA U3-3a yapoB MOMHUM B6M3KM B3Y onpepensiioT no popmyse
F2=JIm' Pm- (D.21)

UacToTy noBpexaeHuii 13-3a yapoB MOJHUM B JIMHUIO KOMMyTaLMK, COeAuHEHHY0 ¢ BIY, onpegensioT no ¢op-
myne

'a" W_+"Dj) '*V (D.22)

YacToTy NOBpeXAeHWn 13-3a yaapoB MOMIHAU BOG/N3W JIMHUMA KOMMYyTauUuK, COEAMHEHHON ¢ B3Y, onpeaenstoT no
dopmyne

F4 = A/,-Pz. (D.23)

CornacHo NOCT P M3K 62305-1, yactoTa noBpexaeHuii F fomkHa yuntbiBaTbCA B OLEHKE HEOGXOAMMOCTU MOJI-
HMe3aLmThI.

[OMmKHbI BbITb NPEANPUHATBLI CedytoLwme Lwaru:

- pacyeT YacTUYHOI YacTOTbl NoBpexaeHui Fx;

- pacyeT o6LLei YacToTbl noBpexaeHuii F;

- onpepeneHne JonycTMMOl YacToTbl NoBpexaeHuin FT,

- CpaBHEHMe YacToTbl NOBpexXaeHuii F ¢ 4oNyCTUMbIM 3HaveHnem FT.

D.3.5 OueHKa BepOATHOCTU PX nNoBpexaeHns

BepoATHOCTU, yKa3aHHbIe B 3TOM MpuioxeHnn n cootseTcTBytowme FOCT P MOK 62305-2, gelicTBUTE bHLI, €C/U
Mepbl 3alWTbl COOTBETCTBYIOT:

- TOCT P 59789 B oTHOWEHUN Mep 3alyTbl A1 CHMKEHMS TpaBMaTM3Ma XMBbIX CYLLECTB M B OTHOLLEHUN Mep 3a-
LNTbI 419 CHXEHUS M3NYECKOro yLuep6a;

- TOCT P M3K 62305-4 B OTHOLLEHNM MEP 3aLUUTbI /151 CHXKEHWS NOBPEXAEHNSA BHYTPEHHUX cucteM. MoryT 6bITb
BbIGpaHbI Apyrue 3HayeHusi, ecam 3To0 060CHOBAHO.

D.4 OueHKa BEPOATHOCTU MoBpexaeHnsa BY

D.4.1 BeposiTHOCTb PAV UTO yaap MOSHUM B BOY BbI3OBET OMacHblii YPOBEHb HarpshkeHust
NMPUKOCHOBEHWS 1 LLAroBOE HanpsiXeHue

BepoATHOCTL PAT noBpexaeHWii 13-3a OMacHOro YPOBHS HamMPshKeHWsI NPUKOCHOBEHMUS 1 LLIArOBOTO HarpsiXeHus,
BbI3BAHHOIO Y/IaPOM MOJIHUM B BIY, 3aBUCUT OT MCMOMb3YEMbIX MEP 3aLlUThbl eyl M 06pa3oM:

par=pm s 'Pan 't (D.24)
roe PTWS —  BepOSITHOCTb TOrO, YTO cucTeMa rpo3oBoro onoselleHns (TWS) He 06HapYXMT MOJTHWIO;
Pat — BepoATHOCTL TOro, 4TO MonafaHue yaapa B BAY BbLI3OBET MOBpeXeHWe K3-3a OMacHOro YpPOBHSA

HanpshXeHWsl NMPUKOCHOBEHUS WU LLATrOBOTO HaMpPshKEHWSI MPU JaHHOW Mepe 3alpTbl. 3HauyeHus Par
npuBeaeHbl B Tabnuue D.3;

rnt — KO3(h(ULMEHT CHWKEHMA MOTEPb Kak (PyHKLMSA Tuna MOBEPXHOCTM TPyHTa WM HacTwia. 3HadveHus rt
npueefeHsl B Tabnuue D.4.
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MpumedyaHune — PAT, paBHOe Hy/O, MOXET ObITb B3ATO B Ka4ecTBe AonyLieHus, korga BIY:

- UMeeT MOLUHY MeTanmyeckyro pamy (cm. FTOCT P 59789—2021, nogpasgensi 8.1 n 8.2);

- cfienaHa 3 apMMPOBAHHOIO 6ETOHa, OT/IUTas Ha NJoLaKe C apMaTypHbIMU CTEPXHAMM, XOPOLLIO U3rOTOB/IEHHbI-
Mmn B 3gaHmmn (cm. TOCT P 59789—2021, nogpasgen E.4.3)\

- 3awpeHa CM3, coOTBETCTBYIOLLE/ TPe60BaHMSAM HaCTOALLEro CTaHAapTa;

- CHabXeHa ceTyaToil CUCTEMO 3a3eMIEHUST 1 OTCYTCTBYHOT MeTasl/InYeckme YacTu, KOTOpble MOrYT CTaTb YacTbto
nyT TOKa MOJSTHUN.

Ecnv npumeHsitloT 6o/1ee ofHOl Mepbl 3alyThl, 3HaYeHUe Par onpeaensoT yMHOXeHVeM 3HaueHuii PaT ana coot-
BETCTBYIOLLMX MEP 3aLLThI.

Ta6nuuya D.3— BeposiTHOCTb TOrO, UTO yAap MoSHUM B BOY NpuBEAET K NMOPAKEHWIO 3/IEKTPUUECKUM TOKOM XUBbIX
CyLLECTB BC/IEACTBME OMACHOrO YPOBHS HAMPSHKEHUS! MPUKOCHOBEHWS W LLIAFOBOTO HanpshkeHWst PaT mpy pasHbIX Mepax
3awmTbl (no FOCT P M3K 62305-2—2010, Tabnmua B.1)

Mepa 3awmuTbl PaT MpumeyaHns
MepbI 3aWmnTbl OTCYTCTBYHOT 1 —
MpepynpeaunTesibHble HaANUCKU 10~1 —
dnekTpuyeckas M3015aUMa  NOoABEprarLLerocs BO3AENCTBUIO 1(rz Heoruwocurcs K BIY, ncnonbsyowmm
BEPTMKaNIbHOTO MOJIHMEOTBOAA (Hanpumep, C MOMOLLbIO CLUMTO- B KayecTBe BEepPTUKa/IbHOro MOJIHMe-
o NO/IMTUNEHA TOJILUMHOWA He MeHee 3 MM) oTBOAA GalLHI0
AhheKTNBHOE BbipaBHUBAHUE MOTEHLUMASIOB C 3eM/1ei 102 Ob6sazatenibHo Ans B3Y, umetowmx

BbICOKOBO/IbTHOE o6opy,qOBaHV|e

Tabnunya D.4 — 3HayeHuss KoathdmumeHTa CHMXEHMS noTepb rt B 3aBUCMMOCTM OT TUMa rpyHTa WM Hactuna
(no TOCT P M3K 62305-2—2010, Tabnmua C.3)

Tun NoBepxHOCTH ConpoTtusrieHne npu KoHTakte, KOMO rt
3emMns, 6eToH <1 10~2
Mpamop, kepamuka 1—10 10“3
MpaBuii, rymyc 10—100 1044
ActhanbT, fepesBo > 100 10“5

1) 3HaueHus1, N3MepeHHbIe C NMOMOLLbIO 3/1eKTpoda naowaabio 400 cMm2, Npy paBHOMEPHOM CxaTuu ¢ cunoid 500 H
B TOUKE N3MEpPeHUs.

D.4.2 BeposaTHOCTb PAD TOrO, 4TO Yaap MOSHUM B BOY HaHeceT Bpe[, YenoBeky, Haxoaswemycs Ha BoY

3HayeHua BeposaATHOCTN PAD TOro, Y4TO MOJIHMA MONajeT B ML, Haxoadauweeca Ha B3Y, 3aBUCKT OT MOSIOXKEHUS Ni0-
[Oeli B 30He, noABepraioLeicss BO34eNCTBUI0, OT YPOBHA YM3, NPUHATLIX Mep No 3awpyte yactein BRY, nogsepraromxcs
NpsSIMOMY BO3AENCTBUIO YAAPOB MOHUW, Y AONOSTHUTENBHBIX MEp 3alyThl:

PAD = PTWS ' PO’ PCM3’ {D.25)
roe PO —  KoadhdhmumeHT BepOSTHOCTW, Onpeaensiemblii NoN0XKEHEM NLa B 30He, NoABepratolencs Bo3aeicTBuio.
3HaueHusa PO npuBegeHbl B Tabnuue D.5;
pCT — BeEPOATHOCTb, 3aBucsALWasn oT YM3 yacTeil B3Y, noasepratomxcs NnpssMoMy BO3AENCTBUIO YAAPOB MOJTHUN.

3HaueHus Pcm3 npusedeHsl B Tabnuue D.6.

MpumeuvaHusa

1 BO3MOXHbI 3Ha4YeHnsi PcM3 MHble, Yem 3HaveHus B Tabnmuye D.6, ecnm oCHOBaHbl Ha MOAPOGHOM MccefoBaHMN
(cm. TOCT P M3K 62305-2—2010, pasgen B.2).

2 Takke B AOKYMEHTax M iTepaType UCNosb3yT 0603Ha4YeHne 3Toil BeposiTHocTh PLPS.

Ecnn cuctema TWS BbigaeT npenynpexaeHne, To fo/hkHa 6biTb obecrneyeHa HeMed/IeHHas 1 MoSHasA 3Bakyauus
13 30H, NOABEpPrarLMXcst Bo3aeicTemio. Ecnm aBakyaumsi He obecneunBaetca uin HeT TWS, To NpuHUMaoT, 4to PTWS = 1.
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Ta6nunya D.5— KoadpchuumeHTt PO B 3aBUCUMOCTH OT NMOJIOXKEHMS YenoBeKa B 30He, NOJBEPratoLLeincs BO3AeNCTBIIO

MNonoxeHne yenoseka m
BAn3ko K rpaHuue naolwlaan, nogBepraroLlencs Bo3genctenol) 0,9
[aneko oT rpaHvupl naowaan, nogsepratowelics Bo3aencTamio 01

1) B npegenax 3 M OT rpaHuubl naowaan, nogsepratoweiica Bo3geicTeuto.

Ta6nunya D.6— BeposATHOCTb Pcm3 B 3aBMCUMOCTH OT Mep 3alumThbl niowaaein BY, noaBeprarowmuxcs Bo34encTemi,
OT NPAMOTo yaapa MOSHAM 1 418 YMeHbLUEHUs husnyeckoro yuepba

XapakrepucTukn By Knacc CM3 ACM3

B3Y, He 3awyieHHada CM3 — 1
B3Y, 3awmueHHas CM3 v 0,2
1} 0,1
] 0,05
| 0,02
B3Y ¢ MonHuesawyuTon nonacteil 1 roHaosbl, cooreeTcTBytoweii CM3 | ¢ NONHOA 3awmToi 0,01

Nt06bIX YCTAHOBOK Ha KpbiLUe FOHAO/bI OT MPSMOro KacaHusi MOJIHMel, 1 GallHsi, BbiCTynaroLas
B KauecTBe eCTeCTBEHHOIO BEPTUKA/IbHOTO MOJSTHUEOTBOAA

D.4.3 BeposiTHOCTb PB TOrO, UTO yAap MOSHUM B BOY BbI3OBET (h13MUECKOe NMOBPeXaeHme
BepoATHOCTbL PB Toro, UTo yaap Mo/fHUM B BOY BbI30BET (h13MUecKoe NoBpeXaeHre, onpeaensior no gopmyse

Pb=Ps -Pcms 'rf ' rp (D.26)

roe Ps — BepoATHOCTb TOro, YTo yaap MoSHWM B BJY BbI30BET onacHoe UckpeHue. 3HaveHua Ps npuBefeHbl B
Tabnuue D.7;

P — KO3(h(PULMEHT CHMXEHUS yulepba BCNeACTBME (PU3NYECKOrO MOBPEeXAEeHNs B 3aBUCMMOCTU OT NpUHMMa-

eMbIX Mep NPeAoCTOPOXHOCTU MO NPefOTBPALLEHMIO U YMEHbLLEHUIO NOC/EACTBUIA Noxapa. 3HAUYeHUs rp
npuBeseHbl B Tabnuue D.§;

f — KoathduuMEHT CHMXKEHMS yllepba BCreacTBme in3MYeCcKoro NoBpeXaeHNst B 3aBUCMMOCTI OT pUcka BO3-
HVKHOBEHUS MoXapa W B3pbiBa BRY. 3HaueHus rf npuBeaeHsl B Tabvue D.9.

Tab6nuuya D.7— BeposATHOCTb TOro, YTO yaap MosHUM B BOY BbI30BET ONacHoe MCKpeHue

Tun KOHCTPYKLUMKN Ps
KomnosuntHble marepuasibl 1
>Kene3o6eToH Wiy B3aMMOCBSA3aHHble METa/I/IMYEeCcKNe KOHCTPYKLMK 0,5

Tab6nunuya D.8 — 3HaveHus koachbdmumeHTa rp B 3aBUCMMOCTM OT Mep MPegoCTOPOXHOCTM MO YMEHbLUEHWIO nocnea-
cteuii noxapa (MOCT P M3K 62305-2—2010, Tabnmua C.4)

MpeanpuHnMaemble NPOTUBONOXAPHbIE MepPbl
Mepebl oTCcyTCTBYIOT 1

MpyMeHeHa ofHa W3 CMEAYHLIMX MPOTMBOMOXAPHLIX Mep: OrHETYLUWTENN; CTalyMOHapHbIe 0,5
YCTAHOBKM MOXapOTYLLEHUS C Py4yHbIM ynpasfieHueml), pyuHoe o6opyfoBaHve A7 Nojaqu
CUrHana TPeBOrY; MMAPaHTbIl; OTHEYNOPHbIE NMEPEropoAKY; 3alLMLLEHHbIE MAPLLPYThl 3BaKyaLmm

MprMeHeHa ofiHa U3 CriefyoLyX NPOTUBOMNOXaPHbIX Mep: CTalMOHapHbIE aBTOMATUYECKMe Cu- 0,2
CTEMbI 1 YCTAHOBKM MOXapOTYLLEHUS; aBTOMAaTNYecKast CUrHaim3auus?)

1) Mepbl ahheKTUBHbI TO/IbKO, €C/IN BbINOJHATCA crneunasibHO 06yYeHHbIMU 0AbMU.
2) TonbKO ecnin yCTaHOB/IEHA 3aLLMTa OT CKAYKOB HANPSHKEHW 1 ApyrX ONacHOCTEN 1 e/ NOXapHble MOryT ObITb
MeHee yeMm 3a 10 MUH.
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Ecnv npefnpuHSATO HECKO/IbKO Mep NPeAoCcTOPOXHOCTU, TO 3HAUYeHUe TP JO/MKHO 6biTb HAMMEHBLUMM U3 COOTBET-
CTBYIOLLMX 3HAYEHWIA.

MpnmeyaHne — Puck B3pbiBa He CUATAETCA YMECTHbIM Ans B3Y.

Tabnuua D.9 — 3HaveHus koacpchmumeHTa CHWKeHWA noTepb If kak pyHkUMA pucka noxapa Ha BIY
(no FOCT P M3K 62305-2—2010, Tabnmua C.5)

Pvick noxapa r
Bbicokuit icri
CpepfHuin 1(r2
Huskuia 1(rs
OrtcyTtcTByeT 0

MpumeuvyaHusa

1 CunTaeTcs, YTo KOHCTPYKLUMA MMEET BbICOKWIA PUCK Noxapa, ecim MaTepuasibl ee NoBepxXHOCTU (SIonacTy 1 KpbiLl-
K/ TOHAO/bI) BbINO/IHEHBI K3 TOPIOYMX MaTeprasioB CO CneuuasnbHON NoxapHo Harpyskol 6onee 800 MIx/M2.

2 CuunTaeTcs, 4TO KOHCTPYKUMA MMEeT CpeaHuii puck noxapa, ecim matepuasibl ee NoBepXHOCTU (SIonacTu U KpblLu-
K/ TOHZO/bI) BbINOJIHEHbI 3 FOPOYMX MaTeprasioB CO CreumasibHON NoxapHol Harpy3koii 400—800 M/x/m2.

3 CuutaeTcs, YTO KOHCTPYKLUMSA UMEET HU3KUI PUCK Noxapa, ec/im maTepuasibl ee NoBepxXHOCTN (SI0NacTh U KPbILLKU
FOHA0/1bI) BbIMNOMHEHbI U3 FOPHOYMX MaTEPMasIioB CO CneLvanbHO NoXapHO Harpyskoii MeHee 400 MIx/M2.

4 CneupasibHasa noxapHas Harpyska — 370 OTHOLLEHWE 3Heprum BCEro KO/IMYecTBa roproyero marepuana KoH-
CTPYKUMW K O6LLE NOBEPXHOCTW KOHCTPYKLMWN.

D.4.4 BepodaTHOCTb Pc TOro, 4to yaap MOSiHUY B B3Y BbI30OBET OTKa3 BHYTPEHHUX CUCTEM

B kayecTtBe Mepbl 3allinTbl 419 CHUXEeHNA Pc AonyckaeTca UCnonb3oBaTb CUCTEMY 3allUTbl OT UMNYJ/IbCHbLIX Nepe-
HanpsHXEHNIA.

BeposiTHOCTb Pc TOro, 4to ygap MosHuv B BOY BbI30BET OTKa3 BHYTPEHHMX CUCTEM, onpedensioT no opmyne

Pc = Pe «~SPD ' "LD’ (D-27)

roe PSpd —  koadhdhuUMEHT, 3aBUCALWMIA OT UCMOJSIHEHWUS CUCTEMbI 3aluTbl OT UMMY/IbCHbIX NEepeHanpsxe-
Huin B cooTtBeTcTBUM ¢ TOCT P M3K 62305-4, n xapakTepucTuK BHYTPEHHUX cuUCTEM. B OTHO-
WeHnn 3HadyeHuii PsPD gns HU3KOBOJIbTHLIX CUCTEM U TE/IEKOMMYHMKALMOHHbIX CUCTEM — MO
FOCT P M3K 62305-2—2010, npuioxeHue B;

Pe — BepoOSITHOCTb TOrO, YTO 06OPYAOBAHME MOABEPraeTCs PaspyLIEHIo;

CID — KO3(h(PUUMEHT CHWKEHUS NoTepb, 3aBUCALWMIA OT 3KPAHUMPOBAHWUS, 3a3eM/IeHUS W W30M5-
UMM IMHUKU, K KOTOPOI noAacoefuHeHa BHYTPEHHsA cuctema. 3HadyeHusi CLD npuBefeHbl B
FOCT P M3K 62305-2—2010, npwioxeHve B.

3HayeHnsa PSPD 3aBUCAT OT YPOBHA MOJIHME3aLNTBI, 419 KOTOPOro CKOHCTPYyMpoBaHbl Y3UI.

MpunmeyaHusa

1 He Tonbko cucTema 3awyTbl OT UMNY/IbCHBIX NEpeHanpsbkeHnin npyeMsieMa B kadecTBe Mepbl 3aluTbl AN CHU-
xeHna Pc. Cuctema 3awptbl OT UMNY/ILCHBIX NepeHanpsbkeHnit adidhekTuBHa 4151 CHUXeHUs PC nvwb B TOM Cyyvae,
ec/n cTynuua, roHgona n 6awHa B3Y sawmuieHbl CM3 uam ecniv KOHCTPYKUMU C HENPEPbIBHBIM MEeTalIM4ecknuM Wm
CW/TOBbIM XXe/1Ie3006€TOHHbLIM KapKacoM CryxaT ecTecTBeHHbIM CM3 npu BbinonHeHun Tpebosanuii FTOCT P 59789 no co-
€MHEHWNIO YpaBHVBaHWS NMOTEHLMAIOB 1 3a3eM/IEHUIO.

2 DKpaHMpOBaHNE BHYTPEHHUX CUCTEM, COEAMHEHHbIX C BHELUHUMUN IMHUAMMW, UMEIOLLMM MOJIHME3ALLUTHbIE Kabesb
WX CUCTEMbI, NMPOBOAA KOTOPbIX MPOJIOKEHbI B MOMTHUE3ALUMLLEHHBIX Kabenb-kaHasax, MeTalIMyecknx TpybonpoBoaax
wnm Tpybax, MoOXeT He NoTPeboBaTb NCMOb30BaHWS CUCTEMbI 3aLUMTbI OT UMMY/IbCHBIX NEPEHANPSKEHNIA.

D.4.5 BeposTHOCTbL PM TOro, YTO yaap MO/HUM B6/13K B3Y BbI3ZOBET OTKa3 BHYTPEHHWX CUCTEM

M3-3a BbICOTbI BIY 60/LLUMHCTBO YAApOB MOSHWUM NonajaeT HenocpefCcTBEHHO B YCTAHOBKY, @ HE B 30Hbl BO/M3Y
B3Y. Bonee Toro, 60MblUME META/I/IMHECKUE KOHCTPYKUMU ByayT 3KpaHMpPOBaTb BHYTPEHHME CUCTEMBI. TakuM 06pasom,
BEPOSATHOCTb TOrO, YTO YAa@p MOJIHAM BbI3OBET OTKA3 BHYTPEHHUX CUCTEM, MOXHO CUMTaTb HECYLLECTBEHHOW, €Cnn CTy-
nuua, roHgona n 6awHsa BIY 3awmweHsl CM3, nan ecim KOHCTPYKUMU C HEMPEPbLIBHbIM METaI/TMYECKMM WU CUI0BbIM
XeNe306eTOHHLIM KapkacoM cryxaTt ecTecTBeHHbIM CM3 npu BbinonHeHun TpebosanHuii FTOCT P 59789 no coegmHeHmsiM
YypaBH/BaHUS NOTEHLMAIOB U 3a3EMJ/IEHMIO.
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MpumedyaHne — RMMOXHO He yunTbiBaTh A4/11 BAY c 06LUeid BbicoToli 6o/iee 100 M. B 3TOM ciydae npsiMbIMy
yAapamy MOJIHUM 06bIYHO OXBATbIBAETCS PaCCTOsHME B 350 M.

D.4.6 BepoaTHOCTb P1 TOro, 4to yaap MOMHUN B IHUIO KOMMYHVKAUMIA BbI3OBET TPaBMUPOBAHWE XUBbIX
CYLLEECTB 3a CYeT HarnpshKeHNs NPUKOCHOBEHUSA

3HaueHNs BEPOSITHOCTU Py TpaBMUPOBAHKS XMBbIX CYLLECTB HanpsbkeHWeM MPUKOCHOBEHWSA OT ygapa MOJHAK
B /IMHWIO KOMMYHMKaUMWA (cunoBoii kabens nim kabenb TenekoMMyHUKaLmu), COeaunHeHHol ¢ B3Y, 3aBWCUT OT xapak-
TEPUCTMK 3aLMTHOTO 3KpaHa SIMHUM KOMMYHUKaLWi, BblAEMKMBAEMOrO VMMY/IbCHOrO HAMPSHKEHUS BHYTPEHHWX CUCTEM,
NOAK/TMIOUEHHDBIX K /IMHUM KOMMYHWKaUWIA, CTaHAAPTHBIX Mep 3alumTbl ((DU3MYECKMe OrpaHUYeHNs], NPeaynPeXaeHust N T. 4.)
(Tabnvua D.8) n Y3U, Haxoaswmxca B Havane MMHAM KoMMYyHMKaumia cornacHo TOCT P 59789.

MpumedyaHne — CucteMa 3awWyTbl OT UMMY/IbCHbIX NepeHanpsbkeHuii cornacHo FOCT P M3K 62305-4 He
TpebyeTcs ans cHwkeHus Pu B aTom cnydae. CornacHo TOCT P 59789, goctatouHo Y3UIT.

3HaueHve Py onpeensioT no copmye:
PU=Par'PEB' PLD'PINS"' CLD ' 1V (D.28)

rae Pam — 3aBUCUT OT Mep 3alyTbl OT HaNpsHKEHWA MPUKOCHOBEHUS, TakMX Kak mM3nyeckne orpaHuyeHust uim
npeaynpexaeHns. 3Hauennsa Pat npusegeHbl B FTOCT P MOK 62305-2—2010, npunoxeHve B;

pvms — BEPOSITHOCTb TOro, YTO CUCTEMA rPO30BOro onoselleHns (TWS) He 0GHapyXUT MOSIHUKO Ha 3aTparveae-
MOW 06nacTu;

PLD — BeposiTHOCTb OTKa3a BHYTPEHHUX CUCTEM U3-3a yAapa MOSIHUW B JIMHWIO KOMMyTauuii B 3aBUCMMOCTU OT
XapakTepuctuk nmHun. 3HadveHns PLD npuBegeHsl B FTOCT P M3K 62305-2—2010, npunioxeHue B;

PEB — 3aBUCUT OT COeAMHEHUS YpaBHMBaHMA noTeHumanos, cooteeTcTBytowero FOCT P 59789. 3vavenns PEB
npueeseHsbl B FTOCT P M3K 62305-2—2010, npunoxeHve B.

D.4.7 BeposTHOCTb Pv TOro, 4To yaap MOSIHUN B SIMHUKO KOMMYHUKaLMA BbI3OBET (ON3NYECKOe
noBpexaeHve

3HaueHns BEPOATHOCTM PV (PM3MYECKOTO NOBPEXAEHMS OT yaapa MOSIHWAW, Nonaslueli B NMHUIO KOMMYHUMKaLMWA,
BXOAsLLY0 B B3Y, 3aBMCAT OT XxapaKTepUCTUK 3aLLMTHOTO 3KpaHa SIMHAN KOMMYHUKaLMIA, BblAEPXUBAEMOrO UMMY/IbCHOTO
HaMPsHKEHUST BHYTPEHHNX CUCTEM, MOAKYEHHbIX K IMHAN KOMMYHUKaLMWA 1 nmetowmxcst Y3WM, npu ycnoBum ypaBHuBa-
HMS1 NOTeHUManoB Ha Bxoge nuHum cornacHo FOCT P 59789.

MpumeyaHue — Batom cnyyae cornacHo FOCT P M3K 62305-4—2016 ans cHmkeHuss Pv cuctema 3awuthbl
OT UMMY/IbCHbLIX HanpshkeHnin He Tpebyetcs. Hanmume Y3UIM cornacHo FOCT P 59789 BnonHe goctaToyHo.

3HaueHune Pv onpeaenstot no popmyse

PV=PEB'ALD ' ATWS ' ALD ' rf " rp (D.29)
D.4.8 BeposiTHOCTbL Pw TOro, UTo yaap MOSIHAW B SIMHUIO KOMMYHUKALWIA BbI3OBET OTKA3 BHYTPEHHUX
cucTem
3HaueHus BEPOATHOCTU Pw oTkasa BHYTPEHHUX CUCTEM Bcneactesne nonagaHnsa MoOSIHAM B JINHUKO KOMMyHVIKaLI'I/II‘/‘I,
CoefMHEHHYIO C BIY, 3aBMCAT OT XapaKTepuUCTUK SKPaHUPOBAHWS SIMHUM, BblAEPXMBAEMOIO VMIY/IbCHOMO HAaMpPSHKEHNS
BHYTPEHHWX CUCTEM, NOAK/OHYEHHBIX K 3TOM JIMHUM U MMEIOLMX CUCTEMY 3aLMTbI OT UMMY/IbCHBIX NEepeHanpshkeHuii.
3HaueHne Pw onpeaensioT no gopmyne

PW=Pe ASPD "ATWS 'ALD 'ALD 1 (0.30)

rae Pe— BepOSATHOCTb TOro, 4YTO 060pyA0BaHNe NOABEPraeTcs OnacHOMY COObITUHO.

D.4.9 BeposiTHOCTb Pz TOro, 4to yaap MO/IHUM BOMN3M JIMHUN KOMMYHUKaLWIA, COeaANHEHHO ¢ BY,
BbI30BET OTKAa3 BHYTPEHHUX CUCTEM

3HayeHus BEPOATHOCTU Pz otkasza BHYTPEHHNUX CUCTEM WU3-3a yaapa MOJIHUU BOMU3N JINHUU KOMMyHVIKS.LI.I/IVI, Cco-
e,qMHEHHOVI C KOHCprKLI,VIeﬁ, 3aBUCAT OT XapaKTepUCTUK 3alllUTHOIO 3KpaHa J/INHUW, BblAepXBaemMoro UMnysibCHOro Ha-
NPs>XeHnA cuctem, NOAKMKYEHHbIX K JIMHUN KOMMyHVIKaLI,VIVI, 1 obecrneynBaemMbIix Mep 3alnTbl.

3HaueHue Pz onpegenstoT no dopmyse

PZ ~ Pe ' PSPD'ATWS ' ALl ' CLI- (D-31)

rae Pu — BeposATHOCTb OTKa3a BHYTPEHHMX CUCTEM 3a CYET MnonafaHus yaapa MosHUM B6/IM3N NoACOeANHEHHOI Nn-
HUM KOMMYHMKaUMWIA B 3aBUCUMOCTMN OT XapakTepUCTUK JIMHUM 1 060pYyA0BaHNsA. 3HaYeHUs Py nprBeseHbl
B Tabnumue D. 10 n B FOCT P M3K 62305-2—2010, npuioxeHue S;

Cn —  KO3(h(PMUMEHT, 3aBUCSLLMIA OT IKPAHNPOBAHUSA, 3a3eMJIEHUST U M3OASILMM IMHKKN. 3HaYeHnst Cy NpuBeaeHbI
B FTOCT P M3K 62305-2—2010, npunoxeHue B.
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Ta6nuuya D.10 — 3HauyeHus BepoATHOCTM Pu, 3aBuCSALLME OT TMNA NIMHUM KOMMYHUKALMWA 1 HOMUHALHOTO BblAep-
YXMBAEMOro UMMy/IbCHOTO HanpsXeHus 3alumuiaemoro obopyaosanus |/w (TOCT P M3K 62305-2—2010, Tabnmua B.9)

LNV kB
Tvin HWN
1 15 25 4 6
JIMHMK anekTponuTaHus 1 0,6 0,3 0,16 0,1
JInHum cBA3n 1 0,5 0,2 0,08 0,04

D.4.10 BeposiTHOCTb Pp TOro, YTO NNLIO OK&XKeTCs B ONacHOM MecTe
BeposiTHocTb Pp Toro, uto Muo GyAeT HaxoauTbCs B ONACHOM MECTE, 3aBUCUT OT BPEMEHW {Z B yacax B rof, B Te-
UeHWe KOTOPOro JII0AN HaxOAsTCs B ONAcHOM MecCTe:

Pp = 2/8760. (D.32)

MpumeyaHne — Korga 3HaueHue z HEM3BECTHO, OTHoLEeHWe 8760 A0MKHO 6bITh paBHO 1

D.4.11 BeposiTHOCTb PeToro, 4to o60opyAoBaHne NoABeprHeTcsl BO3AEMCTBMIO OMAacHOro CoBbITHS
BeposTHOCTb Pe Toro, YTo HernoBpexaeHHoe 060pyAoBaHMe NogBepraeTcsl BO3AECTBUI0 ONacHOro co6bITUS, 3a-
BMCUT OT BPEMeHW te B Yacax B rofi BO3AECTBMA OMNacHoro CobbITUst Ha 060pya0BaHIE:

Pe = fe/8760. (D.33)

MpumeyaHne — Korga 3HauyeHue te HeM3BeCTHO, OTHOLWEHMWE t j 8760 f0MKHO 6bITb paBHO 1

D.5 OueHKa cpegHei BeNiMunHbI yiep6a yKazaHHOro TUMa M3-3a OMnacHbIX co6bITUIA L

D.5.1 O6wme NosoXxeHUs

Lx — 370 cpefHsAs BennuvHa yuiepba ykasaHHOro Tuna M3-3a OnacHbIX COObITUIA, OTHOCUTENIbHO MaKCMMasIbHOro
pasmMepa yuwepba B 3awmiaemoii B3Y.

3HayeHna pasmepa yuwepba, Lx, oueHMBaET 1 yCTaHaBMBaET pa3paboTuuk MoSHUEe3aWwWThl Wi Bnageney, B3Y.
B naHHOM pa3sfene npviBefieHbl pekoMeHAyeMble CTaHAapTHble cpefH/e 3HaYeHUs, KOTOpPble CUATAIOTCA XapakTepHbIMU
3HaYEeHNAMU.

D.5.2 CpegHee OTHOCUTE/TbHOE 3Ha4eHVe yulepba 13-3a 0nacHoro cobbITus

Yuwep6 Lx OTHOCUTCH K OTHOCUTENIbHOMY 3HAYEHMIO YKa3aHHOro Tuna noBpeXaeHus Ans O4HOro OnacHoro coobITus,
BbI3BAHHOIO YapoM MOJIHWK, C YY4ETOM €e MOLLHOCTW 1 BO3AENCTBYUS.

Yuwep6 Lx BapbmpyeTcs B 3aBUCMMOCTM OT NpuumnHbl ywepba (D1d, DIT, D2+ D3).

Yuwepb Lx cnegyet onpefensite ANa KaxAon 30HbI BAY, Ha KOTopble OHa pasgeneHa. TunuuHble yuepbbl Lx ans
KaX[0/ 30HbI onpeaenstoT, ucnonb3ysa tabnuuy D.11, no cnegyrowmm dopmyiam:

AT “ *UT” LT (D34)
LAD= LD (D.35)
'l—’@=J.\V =¢':= = ="—% (D.36)
roe Lj — TunuuHoe cpefHee OTHOLLEHWE /1L, TPABMUPOBAHHBIX HAMPSXKEHUEM MPUKOCHOBEHWS U LIArOBbLIM Hanpsi-
XEHUEM, K 06LLLEeMY KOSIMUECTBY /ML, B 30HE, OTHOCALLEECs K OfHOMY OMacHOMY COBbITMIO;
Ld —  TUMWYHOE CpeaHee OTHOLLEHWE MWL, TPaBMUPOBAHHLIX MPAMBIM YAApOM MOSIHUM, K O6LLEMY KO/IMUECTBY
MWL, NOABEPrLUMXCA BO3AEWCTBUIO B 30HE, 38 CUET OfIHOTO OMACHOrO COBLITHS;
LFL  — TunuuHOoe cpefHee OTHOLLEHWE /L, TPABMMUPOBAHHbIX B PE3y/ibTaTe noxapa Ui B3pbiea, K 06LLeMy Komu-
UEeCTBY /UL, B 30He, 3a CUET OfIHOTO OMACcHOrO COBLITUS;
L2  — TunuuHoe cpefHee OTHOLLEHWE (IM3UYECKOrO yillep6a CoLmMasibHON 3HAUMMOCTU 3a CUET NoXxapa Wim B3pbl-
Ba K MakCUMasibHOMY pasmepy yillep6a counaribHOl 3HaYMMOCTV B 30HE, 3a CUYET OfIHOTO OMacHOro Co-
ObITUS;
LO —  TUMWYHOE CpeaHee OTHOLLEHWE UL, TPABMUPOBAHHLIX B Pe3y/ibTare 0TKasa BHYTPEHHUX CUCTEM, K 06Lile-

My KOJIMYECTBY /UL, B 30HE, 3a CUET OHOr0 ONAaCHOro COBbITYSI.
3HayeHusa Tabamupl D.11 oTHOCATCA K HEMPEPbIBHOMY NMPUCYTCTBUIO STHOAEN Ha KOHCTPYKLMN.

a1



FOCT P 54418.24—2023

MpumeyaHusa
1 Puck B3pbiBa He cuMTaeTcs YMECTHbIM Ansa BIY.

2 CornacHo NOCT P M3K 62305-2, yuiep6om counasibHOM 3HaYMMOCTY SIBASIETCA YLLEPO, BKIYAOLWMIA TpaBMUPO-
BaHWVEe XWBbIX CYLECTB, HeAOCTYNHOCTb YC/YT A1 HaceseHns], NOBPEeXAeHNEe 06BEKTOB Ky/IbTYPHOro HacesieHus 1 obLuime

3aTrpartbl, KOTOpbIe 6y,u,eT BbIHY>XAEHO ON1aTnuTb Haces/ieHne.

Ta6nunya D. 11— TunuuHble cpegHue 3HaveHns LT, LO, Lf n LO

Tvn 304 Lt Id LA R
KpnTuyHble 30HbI1) 0,01 01 0,01 01
HopmasibHble 30HbI2) 0,01 01 0,01 0,05

1) 30HbI C OCHOBHbLIM 060pPYAOBaHMEM A/18 BbINOMHEHMSA NpoLecca (ynpasfeHne, CBA3b).
2) 30Hbl, OTKPbITbIE 415 CBOOGOAHOIO MOCELLEHMSI.
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MpunoxeHve £
(cnpaBo4HOE)

Knaccudgukauus noBpexaeHunii MosiHuell Ha OCHOBe MeHe[)KMeHTa pucka

E.1 O6LMe NosoxXeHNst

MonHuesawmTty B3Y, BKItoUasi KOHCTPYUPOBaHWE M3rOTOBUTENIEM U TEXOGC/Y)XMBAHUE onepaTopamu, cneayet Bbl-
MOMHATL C TOYKM 3PEHUS MEHeLKMEHTa pucka. HeuenecoobpasHo npegnpuHUMaTh OAVMHOYHbIE MEpbl A4S 3alUUTbl OTO
BCEX MOBPEXAEHN MOMHWEN, NOCKO/bKY YPOBHM U aCneKTbl NOBPEXAEHUA MOSTHVEW OXBAaTbIBAKOT AMana3oH OT KaTtacTpo-
(PMUECKNX A0 HE3HAUUTESbHBIX. BaXXHO MOHSATL acnekTbl NOBPEXAEHUA, BO3MOXHbIE NPUUMHBLI M COOTBETCTBYIOLLME MEpbI
[NS1 BbINOMHEHUA TpeboBaHWli Mo TEXHUKE 6e30MacHOCTU, a Takke 3KOHOMUYEecKne TpeGoBaHus.

B3Y caenaHa 13 60/1bLUOMO KOSIMYECTBA 3/IEMEHTOB, OHAKO HaMb0Mee KPUTUYHLIMU 3/IEMEHTAMK C TOUYKU 3PEHUS
NOBPEeXAEHUs1 MOSTHWEN ABNAKOTCA SlonacTy, K3-3a Toro, YTo:

- lonacTu ycTaHaBNMBatOTCS B Camoli BbICOKOI Touke B3IY;

- IoNacTy U3roTOB/EHbI 13 AOCTATOYHO XPYMNKOro Matepuasa, Takoro, Kak KIeeHblil 1 apMUPOBaHHbIA CTEK/T0BOSIOK-
HOM NNacCTUK;

- IoNacTy SABNSOTCA OAHMM U3 CaMbIX AOPOTMX OANHOUYHBIX 3N1EMEHTOB BAY 1 MOryT 6bITb OAHWUM W3 CaMbIX [OPOrMX
3/IEMEHTOB Ha 3aMeHYy;

- B C/lyyae nonajaHusi yaapoB MOJSIHAM B /IONAaCTX, MOTYT BO3HMKHYTb BOMPOCHI 6e30MacHOCTM flofei 13-3a naja-
FOLLMX MHOPOAHBIX YacTel.

Mo3aToMy y4yeT noBpexaeHuii nonacTteit 04eHb BakEH AN MEHEeKMeHTa pucka BY.

Lpyrve anemMeHTbl BHYTPU FOHAOMbI WK GallHWM MOTYT AOCTaBSATh MEHbLLE NPOGEM CTOUKN 3PEHNS 6E30MaCHOCTM
ntofeid, ecnm TobKO He yTpayeH KOHTPO/ib 3a MexaHu3mamy u3-3a MOSHUM. Mepbl Mo 3awyTe 3TUX 3/1IEMEHTOB MOXHO
paccMaTpuBath C TOUKW 3pEHUsT «3aTpaTbl — BbIrodpi».

E.2 MoBpexaeHre MoSHMe nonacTtu

E.2.1 Knaccudmkaumsi noBpexaeHnii nonactn 1s-3a yaapa MosHum

MoBpexaeHns noapasfensioT Ha YeTbipe YPOBHSA B 3aBMCYMOCTU OT YPOBHS U BUAa NoBpexaeHuii. Havsbiclumii ypo-
BEHb MOBPEXAEHUS 10NacTn — 3T0 ypoBeHb |V — kaTacTpodimyeckoe NpoucLIEeCTBNE, KOTOPOe MOXET NpUBECTU K TpaB-
Me WM CMepTU XUBbIX CyLIECTB. YpoBeHb Il — cepbe3Hoe npoucluecTBme, npedycmaTpuBatollee HesameamMTesbHbI
PEMOHT, 4TOObI NPEfOTBPATUTL YCUIEHNE NOBPEXAeHUs 40 YPoBHS V. YpoBeHb Il — ymepeHHoe noBpexaeHue, npegycma-
TpvBaloLLee NpoBefeHNe PEMOHTA B CaMble KOPOTKME CPOKW. HavMeHbLUMii YypoBeHb — 3TO YPOBEHb | — HesHauuTeslbHoe
noBpexaeHvie, He NpedycmMaTpuBatoLLee BbINOSIHEHVE PEMOHTA A0 C/IEAYIOLLErO NIaHOBOrO TEXOBCYXMBAHNS.

B tabnuue E.1 npuBegeHa knaccudmkaums NnoBpexaeHwin nonacteid BOY monHueid ¢ BugamMu noBpexaeHus sona-
CTeil, XxapakTepusyroLmnX Kaxablil ypoBEHb NOBPEXAEHUIA.

Tabnuuya E.J1— Knaccudukaums noBpexaeHUst 10Nacti MOSIHUEN

(IV) Katactpodmyeckoe npoucLLecTBue, Bbi3blBatoLLee BO3MOXHOE TpaBMUPOBaHWE WU/WIN CMEPTb
(IV-a) Pa3pbiB 1 nageHve onactu
(IV-b) MporopaHue v nageHve nonactu
(IV-c) PacnnasneHve n/nnn o6pbiB NpoBoAa yrnpas/ieHus
(IV-d) MageHne MOMHMEYNoBUTENS UK APYrOro 3/1eMeHTa sionactul)
() CepbesHoe npoucluecTBue, Tpebytollee HeMea IEHHOrO PeMOHTa
(Ill-a) TpewwmHa BAOMb CBAPHOTO LUBaA
(IN-b) OTpbIB Ha kpOMKe fonacTu
(LL-c) PacnnasneHne n/unu oTpbIB BEPTUK&TLHOTO MOSTHUEOTBOAA
() YmepeHHoe npovcliecTsue, Tpebyloliee NpoBeAeHUss PEMOHTa NpU NepPBOi BO3MOXHOCTU
(ll-a) BckpbiTve noBepxHOCTU
(M-b) YTpaTta He6O/MbLUON YacTu MOJTHWUEYIOBUTENS
() HesHaumTenbHoe npowvcliecTsue, He TpebytoLlee He3amea/IMTeIbHOro PeMOHTa
(I-a) PacnnaeneHne MonHWeynoBuTens
(I-b) O6ropaHne nosepxHoCTU
(1-¢) Apyrve He3HauuTeNbHbIE NOBPEXAEHWS
1) 310 NpoucLLecTBre/NoBpeXAeH e CunTatoT npoucLlecTBuem/nospexaeHnem yposHs (Mb) B cnyyae, eciv Hu-
KTO M3 MOCTOSIHHbIX /UL, UM NPOXOXUX BEPOATHO He ByaeT nob6smsoctun ot BAY.
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Buabl noBpexaeHuii, ykasaHHble B Tabnuue E.1, 3akmoyaloTcs B cregylowem:

- paspbiB — BHE3anHoe W1 HeMea/IeHHOe pa3fesieHne 1onacTu Ha Ase uin 6onee yacTeid, OTCnamBaHue CBapHOro
WwBa Mexay ABYMsi 060/104KaMy nonacT uunm 60nblUne TPeLMHbl Ha 060/104Kax nonacTed;

- NageHve — nageHue N6bIX 3/1EMEHTOB /1I0MACTU Ha 3eM/I0, BKIOYas BCHO S10NacTb, YacTb 060/10YKM 10MacTu,
BEPLUMHY /10NacTh, MOSIHUENPUEMHUKA U T. N.;

- MporopaHve — yTpara Le/IMKOM WM YacTuh /IoNacTy 3a CYeT noxapa npyu nonagaHuy MosHWu;

- pacnnas/fieHne NpoBoa yrnpasfeHus BO3AYLIHbIM TOPMO30M — pacniaB/ieHve 1 OTPbIB yNpaBAsIoLWwero nposoia
BO3/YLUHOTO TOPMO3a Ha KOoHLeBOi Yact (cm. G.1.1) n3-3a 6O/bLUIOTO BblAENEeHNs Tenna Npu NPOXOXAEHUN Yepe3 Hero
TOKa MOJSHWY;

- pacnnas/ieHie BEPTUKaUIbHOTO MOJTHUEOTBOAA — pacriaB/ieHne v nageHne BHU3 BEPTUKa/ILHOIO MOJTHUEOTBOAA
13-3a 60/bLUOTO BblAENEHNS Tena npy NPOXOXKAEHUN Yepes Hero Toka MOJSTHWY;

- UCKpeHVe meXxAay KoHuamy 060pBaHHOro MpoBofAa — 3NEeKTPUYECKUiA paspsag M3-3a MOSHUM Mexay 3a30poMm
060pBaHHbIX NPOBOAOB;

- pacTpeckuBaHue — TpelivHa BAO/b CBAPHOro LWBA, COEAVHAKLWEro Ase 060104k /lonacTu BMeCTe, Korga
YyacTMyHoe CoefyHEHVEe NPOAO/IKAET YAEPKMBATb YacTu BMECTE;

- OTPbIB — 4acTb 060/104KM STIONACTN OTOPBaHa, HO OCTAeTCH BMECTE C HEOTOPBAHHON YacTblo;

- BCKPbITVE NOBEPXHOCTN — HEBO/bLUOIN pa3pbiB BOJIOKOH Ha MOBEPXHOCTW J10MacTu;

- yTpaTta HebOo/bLUOl YacTh MOMHWEYI0BUTEeNs (Hanpumep, NPUEMHMKA) — OTPbIB YacTM MOJHMEYNOBUTENS, CO-
cToslero u3 yacrteli. Ecin oTopBaHHasa yacTb CyLECTBEHHAs M MajaeT Ha 3eM/to, TO MPOoMCLUeCTBUE CnegyeT cuuTaTtb
npoucwecTtsmem kateropun (IV-d) B 3aBUCMMOCTU OT OBCTOATENLCTB BOKPYr B3Y;

- pacnnas/fieHvie — 3po3uns MOJIHNEY/TIOBUTENA 13-3a pachn/iaB/ieHns nocse nonagaHns MOJTHUN C BbICOKON 3Heprue;

- obropaHue — n3MeHeHue LBeTa 3afHeli MOBepPXHOCTY 10MacTw.

Ecnn B3Y pacnonoxeHa Ha MOpe WM B HEOGUTAEMOV MECTHOCTU, npoucliecTsus/noBpexaeHns yposHs (IV-d)
MOXHO cuuTaTb npoucluecTsusamMu/nospexaeHmamm yposHs (ll-b), nockonbky HeT yrposbl 6e3onacHocTM HaceneHus. B
MPOTMBHOM C/lyyae [O/HKEH MPUCBaMBATLCA HauMBbICLUMIA ypoBeHb |V, kaTacTpodmyeckoe MpouCLIEeCTBUE, LaXe ec/n
ynaBLUWiA 3N1eEMEHT Ma/leHbKOro pasmepa.

E.2.2 BO3MOXHble MPpUUMHBbI MOBPEXAEHUS SIONacT MOSHUET

B03MOXHble MPUUKHBI NOBPEXAEHW nonactein B3Y MonHuein onpegeneHbl OnbITHbIM NyTEM MO aHa/m3y npowuc-
wecTeuii ¢ BRY B pesynbTate yaapoB MOSHWUW. BONbLUMHCTBO MPOMUCLLECTBUIA SBASKOTCA NPOMUCLLECTBUAMMU YPOBHS |V,
KatacTpochmyeckne NpPouCLLECTBUS, KOTOPbIE MPOU3OLLN Ha N/IOXMX I0NACTAX, Kak eciv 6bl:

- OHW BbIIN NIONACTAMK CTapbIX KOHCTPYKLUMWIA C MPOBOLAMM BO3AYLUHOIO TOPMO3a B KOHLEBOW YacTu;

- IONacTAMN HEYAAYHON KOHCTPYKLMM, TaKoW Kak /lIonactu ¢ HeAOoCTaTOuHbIM MEXaHWYECKUM COeAMHEHNEM MOJTHVE-
ynoBuUTENER/MOTHNENPUEMHMKOB C OCHOBHOIM 060/104KO flonacTels;

- I0NacTy C M/I0XUM Ka4eCTBOM M3rOTOB/IEHMS, KaK /IonacTh C MIOXUM CKIIeMBaHWeM NAacTuH f1onactu;

- NJ1I0X0 06C/yXVBaemMble NonacTu, Takue, rae o6Hapy>XeH Hefo0CMOTP, HEBGPEXHOCTb WM HeAOOLEHKa MPOLLbIX
MOBPEXAEHWNA.

MprunHOIt pa3pbiBa 1 TPELLUMH Ha /10MacTu 06bIYHO CUMTAETCS NOBPeXAeHVe B pe3ynbTarte U3bbITOYHOrO AaBeHNs
3a CYeT Ayrn npv AAuTesIbHOM ChagaHuu ToKa, PacnpoCTPaHALWENcs Kak yaapHas BO/Ha BHYTPW MyCTOT /1I0NacTy win
BHYTPY CNOUCTbLIX CTPYKTYP SlonacTu.

E.2.3 Mepbl NPOTMBOAENCTBUS NOBPEXAEHUIO SIONAcTeil MOSHUEN

Heob6xoanMmbl Mepbl NPOTUBOAENCTBMSA, KOTOPblE COOTBETCTBYIOT NOBPEXAEHNAM nonact. Ytobbl nsbexarb npouc-
LLeCTBWI ypoBHS IV, KOTOpblE MOTYT OTPULATENIbHO CKa3aTbCsA Ha 6@30MacHOCTM HaceneHns, Bce 3a4eiicTBOBaHHbIe nnua
LOMKHbI 06paLlatb BHUMAHUE Ha HECOBEPLUEHHbIE YCNOBUS; AN1A U3TOTOBUTENS /IONACcTW HECOBEPLUEHHAsAs KOHCTPYKLUMSA
WA MOHT&X AO/MKHbI ObIThb Y Ty4LLEHbl Y UCAbITaHbI COTIACHO HACTOSALWEMy CTaHA4apTy; usrotoBuTenm BAY fomkHbl co-
CTaBUTb afieKkBaTHbIe NpoLeaypbl NPOBEPOK 1 TEXHUYECKOrO0 06CNYXMBaHNSA, KOTOpble ByAyT peasi3oBaHbl oneparopamu
B3C.

Ha pucyHke E.1 nokasaHbl pekOMeHAO0BaHHbIe Mepbl MPOTMBOAENCTBUS COrlacHO knaccudpmkaumm noBpexaeHnii
nonactn mosHueli. Cxema A — Mepbl NPOTUBOAENCTBMSA, YTOBbI HE AONYCTUTL MpoucllecTBuii yposHa IV. [axe nocne
peanmsaumy COOTBETCTBYHOLLMX MEP NPOUCLLECTBUIA HEBO3MOXHO M36eXaTb NOMHOCTHIO, HO MOXHO OrpaHWM4YUTL 4O onpe-
[JeneHHoro fonycTMmoro npegena. He ctouT cTpemMnTbCs NPeaoTBpaTuTb NPOMCLLECTBUSI BCEX YPOBHEW, MOCKO/IbKY 3TO
HeLienecoobpasHo.

BpemeHHast ocTaHOBKa MOBPEeXEHHOW YCTaHOBKM, KakK NMokasaHo Ha pucyHke E.1, MoXeT 6bITb NOME3HON KOHTpMe-
poii A58 YMEHbLUEHUS prcKa OT NOBPEXAEeHWUs BCNeACTBME yaapa MOMHUW. HemepsieHHass nposepka KBasimpuLmposaH-
HOI CepBUCHOIN Bpuragoi, uinm aBToMaTnyeckas WM ygasieHHas npoBepka, ec/ivi 3TO BO3MOXHO, PeKoMeHAyeTcst A0 pe-
craprta B3Y.
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Mponcwecrsna —

[
. ( (IV) KaTtacTpodmyeckme npovcLiecTBus,

Tpebylowmue HemegneHHoM ocTanosku B3Y
(IV-a) OTpeis unagenne nonactu

(IV-b) Mporopanue u nagenue nonactu
(IV-c)Onnasnenue u/uau uckpenue
NPOBOAA yNpaBnEHNs
(IV-d) MageHme Bo3AYWHOM CHCTEM I
nepexsata AU ApyYroro KOMMOHeHTa nonocTy

(ll) Cepbe3Hble NPOUCLLECTBUSA,
TpeByl W Me He3aMEeANUTENbHOTO PEMOHTA

(Ill-a) PacTpeckusanme BAOAL WBA
(Ill-b) O6pbis kpomku nonactn

(Ill-c) Onnasnexwne n/umm 06psie
BEPTUKANLHOTO MONHUEOTBOAA

(I) HopmasibHble cobbiTus,
Tpedylo L ue peMoHTa B KpaTyalw it cpok

(Il-a) OTcnamsanme nosepxHoCTH
(1-b)YTpata He6onbwoil yacTh cucTembl
BO3LYW HOTO Nepexsata

(I) HesHaunTenbHble cObbLITUSA,
He TPyl ue HemegnenHHoro peMonTa

(-a) OnnasneHue cucTeMsl BO3LYWHOTO
nepexsara (npuemHuka)

(I-b) O6ropakue nosepxHocTy

(L-¢) Lpyre HE3HAYUTENLH I E NOBPEX fEHUR

1 HeaieKBaTHbIE MePbI MPOTUBOAENCTBUS

(Lb) AyroBoe uCKpeHue 8 NONOCTH NONACTH

(Lc) HepocTaTounbie pasmeps nposoga
ynpasnenus B34y Hbo M TOPMO3ON

JOnonHNTENbHbIE NPOTHBORLIHCTBNS ...

3 Skonornyeckune
chakTopbI

2 KacaHve
paspszioB

(2a) Byrosoit paspag

(3a) Abcopbuyns
Ha nonacts BOAN

I KOHLeHcaLns
) BHYTPU NONACTH
(2b) Mpamoit ygap

BCHCTEMY

BO3LYWHOTO

nepexsata
(3b) 3arpasHenue

(2¢) MoBEPXHOCTHITE tonbi
PaspAj NOBEPXHOCTH MoBEPXHOCTH
nonactu nonacti

1

Tr

A (1) OTCyTCTBYET CHCTEMA MONHUE3AW NTH = r f

I
|
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A Wcnonvaosakue nonacteit ¢ C3M

B WsroTosnenue nonacti ¢ KOHTponeM
KayecTsa

C 3ameHanonacteil Ha nonactu
CKOHTPOMEM Wara no BCemy pasmaxy
nonacty

HeofxogumocTs MEHELKMERTA pHCKA
D MpoekT KOHCTPYKLUU nonacTu

E Bpemennsi it 0cTaH08 BIY cpasy
nocne yAapa MonHuM

F He HYKHb ceyuanshoie mepsl
NPOTUBOLEACTBUA C TOYKH 3PEHUA
LOX0[08/pacxogos

G MOHTAX HE3aBUCHMbIX
MONHME3AW NTHBI X MayT

PucyHok E.1 — CxeMbl peKoMeHA0BaHHbIX Mep COrnacHo Knaccudukaumm npoucLlecTBuii

P e e

~

o

Tabnmua E.2 Takke nokasbiBaeT MaTpULy PUCKOB 1 COOTHOLLIEHWE KOHTPMEP Mpy NOBPeXAeHnn fionacty us-3a no-

nagaHns MOJTHUK, C Y4eTOM MEHemXMeHTa pucka. B Tabnvue npueeaeHbl pUCKU NOBPEXAEHNS NIONAaCTU U PUCKA NoTepu
NpVGbIIN 13-3a NPMOCTAHOBKM HOpMasibHOW paboTbl BAY. CneayeT NOMHUTbL, YTO NPOAO/IKUTE/ILHOCTb OCTaHOBA HE BCer-
[la 3aBUCUT OT YPOBHS MOBPEXAEHUS, HO TaKXe 3aBUCUT OT TaknX acnekToB CXEMbl TEXOBC/Y)XMBaHMS, Kak:

- Ha/Mune 06CNYXMBALOLLETO NEePCoHaNa, SBASIOWMXCA cneuyasincTaMmm no o6cnyxusaHuio BIY;

- Ha/IMume 3anacHbIX YacTel;

- Ha/IM4Me COOTBETCTBYIOLLEN TEXHUKN, TMDTOB, KPAaHOB, CAMONOABLEMHBIX CYA0B U T. M., KOTOPble HEO6XOANMbI A/15
PEMOHTA WK 3aMeHbl NMOBPEXAEHHbIX YacTeil.

CepBu1CHbIe COrMalleHnst 1 CorlalleHns Mo TEXHNYECKOMY 0B6CyXMBaHUIO C MOCTaBLyKaMn W/unm nposaingepamm
Mo TEXHUYECKOMY 06CNYXUBAHWIO.
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Ta6nuuya E.2— Matpuua noBpexaeHwii lonact MosiHUel ¢ y4eToOM MeHeMXMEHTa prcka

YpoBeHb NOBPeXaeHNi

(IV) Katactpodomyeckoe (1) CepbesHoe (Il) YmepeHnHoe () HesHaunTenbHoe
npoucLLIecTBue npoucLlecTsue npowucLLecTsue npoucLLecTBUE
@ ® © @ @ & ©O @ ® @ B ©
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5 2 o 8 3 5 g s 5
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85 28 888 Sas 28 & §B° 3 85 g5 & &8
o CT oca Cgo 3 Oos= o > = as O gE
Bo3mMoXxHOCTb Bbicokas CpeaHsas MpakTnyecku Het
TpaBMUPOBaHUSA oTCyTCTBYET
XVBbIX CyLLECTB
CouunansHoe BO3- OuyeHb BbICOKOE Hu3koe MpakTnyeckn Het
nelicteue OTCyTCTBYET
HeobxogmmocTb Ja Het VHorga ga Moutn Bcerga Het
3ameHbl fionacTu HeT
GS? Mpegnonaraemblii CneypanbHbliit KpaH KopaunHa unmn TexHuueckme Cepsuc nudpTa,
E cnoco6 pemoHTa KpaH 419 3aMeHbl KpaH cpefcTBa oI UCMOMb30BaHVe
3 nonactu paboTbl Ha CTpOUTENbHbIX
= BbICOTE NecoB um
g KaHaTa
c
8 CropoHa, oteeua- 3aBUCUT OT CTpaxoBaHms/06CnyXnBaHUSA/KOHTpakTa/ OpraHusauus, OpraHunzauus,
% oLas 3a pemoHT BO3pacTa fionacru OCYLLECTB/IAD-  OCYLLECTB/IAN-
@ Las obeny- Last 06¢cnyxu-
8 XvBaHve n BaHve N PeMOoHT
3 PEMOHT
=
S OueHouyHas cTou- OuyeHb BbiCOKas Huskasn Bbicokas CpefHsas Huskas
é MOCTb pPeMOHTa BbICOKas
[
z Mpoponxurens- Heckornbko Heckorb- Heckonbko Heckornbko Moyt HUCKOMb-
; HOCTb PEMOHTa mMecsLeB KO [iHel Hefenb OHen KO (PEMOHT B
= xofe nepvoau-
P Yyeckoro Texob-
= CNYX1BaHWSA)
HenonyyeHHas OuyeHb BbICOKast Huskas, Bbicokas Hwn3kasn MouTtn
npuoLIb BbICOKas HUCKO/IbKO
BepoATHoCTb OueHb HU3KasA Huskasn JosonsHo JosonsHO Bbicokas
(3aBUCUT OT MeCT- HU3Kas BbICOKas
HOCTW)
CTonmocTb Mep OueHb BbiCOKas CpepfHas CpepHaa — Huskana — 0 — cpepgHsA
NpoTUBOAENCTBUA BbICOKas cpefHas

E.3 MoBpexaeHue MosHueli apyrx KOMMOHEHTOB

E.3.1 Knaccudpukauma noBpexaeHust Apyrmx KOMMOHEHTOB MOSHUEN

MoBpexaeHns MonHvel Apyrux KOMMNOHEHTOB B3Y MOXHO knaccudmumpoBaTb TakvM xe 06pa3oMm, Kak v NoBpeXx-
JeHna nonactu, pasfenvB Ha yeTbipe ypoBHs. B Tabnuue E.3 nokasaHbl YeTbipe YpOBHS NOBPEXAEHWI C npuMepammu
BULOB NOBPEXAEHWNA.
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Ta6nunya E.3— Knaccudmkaumsi noBpexaeHuss MosIHVER Apyrux KOMNoHeEHToB BAY

(IV) KatacTpochuyeckoe npoucliecTBMe, Hanpumep TpaBMMpOBaHue WM cMepTb Mtofeli BHyTPU/BGIN3N YCTaHOBKM,
nporopaHve roHaoMbI

() Cepbe3Hoe NpoucLIecTBre, HaNpPUMEP HapylleHue U30/ISiUMM reHepaTopa Wy TpaHcdopmartopa, NosiomMka nof-
LUMMHWKOB

(1) YmepeHHoe npoucluecTBre, Hanprmep NosioMKa CUCTEMbI 3a3eM/IeHNs], HapyLUeHre M3onaumMn npeobpasosartens 1
[PYTVIX CUMOBBIX-3/IEKTPOHHbBIX YCTPOICTB

(I) HesHaunTenbHOE MpoucLlecTBre, Hanpumep NPoboi N3oasauUM YCTPOCTBA MOHUTOPUHIA, KOHTPOAS UK CBS3N
E.3.2 Mepbl NPOTUBOAENCTBUSA MOBPEXAEHNIO MOSTHMEN OPYTMX KOMMIOHEHTOB
Mepbl NPOTMBOAENCTBUSI NOBPEXAEHNIO MOJSTHMEA APYTMX KOMMOHEHTOB Takke MOryT ObiTb aHa/IorM4yHbl, Mepam
NPOTUBOAENCTBMSA NOBPEXAEHNAM nonacTeii. OfHako ciefyeT NOMHUTb, YTO YPOBEHb |, HE3HAUMTE TbHOE NPOUCLLECTBUE,
ONA OpYyrx KOMMNOHEHTOB He BCerga O3HavaeT, yYTo cobbiTve He npefycMaTprvBaeT HeMeA/IeHHOr0 PEMOHTA, Kak B Knac-
cudpkaumy Ans nonacTen, rae Heobxoamma Touka 3peHns 6e30nacHOCTU HaceneHusl. He yunTbiBas He60bLUNE COObITUA
ONs MOHUTOPWHIa, YCTPOWCTBA yMNpaB/fiEHUss U CBA3M MOMyT NPeACcTaB/iATb PUCK KaTacTpogMuyeckoro MpOUCLLECTBUS B
Crlyyae, ec/iv NoBpPEXAEHNE BbI3OBET NOTEPH ynpasneHusi BAY.

[ONA yMEHbLUEHUS] BPEMEHN OCTAHOBA W pa3Mepa HEMnoslyYeHHON NpubbIIN Takke PEeKOMEeHAyeTcsl UCMosb30BaTh
COOTBETCTBYIOLLYI CXEMY TEXHUUYECKOTO 06CYXMBAHUA C afleKBATHON NOATOTOBKOW K HEOXWAAHHBIM COBLITUSIM.

E.4 CTaHAapTHbI ONPOCHBI NIMCT MO NOBPEXAEHNSIM MOSTHUEN

B Tabnuue E.4 npriBeseH npuMep ONpocHOro NIMCTa Mo NOBPEeXAEeHUsIM MOSTHUEl, KOTOpPbIA MOXET NOMOYb CO6paTh
[laHHble 0 nospexzeHu B3Y MonHveld. BaxHo cobpaTtb Kak MUHUMYM aHasIorMyHble CTaTUCTUYECKVE AaHHbIe.

Ta6nuuya E.4— lMpumep oNpoCcHOro McTa no NOBPeXAeHUsM MOJHUEN
1 WsrotoButesns B3Y: OnepaTtop B3Y:
2 Tun B3Y (0o6Lee onucaHue):
3  CneuyunanbHble gaHHble o BAY:
MowHOCTb....... kBT
BbicoTta ctynuybi........ M
[JvameTp BeTpokoneca.......... M
Jata moHTaxa...........
[Lpyrvue KOMMeHTapuu.......
4  MecToHaxoxaeHue BIY:

TouHoe nonoxeHne (Hanpumep, koopauHatbl GPS):

OtpenbHaa BlY B3Y B coctase B3C c........... (kon-8o) BRY
Beperosast 3oHa B6n13n 6eperoBoii 30HbI B mope Ha cywe
Bo3sBblilweHre (BbiCOTa Haf YPOBHEM MOpPS) ......... M

Lpyrue KOMMeHTapuu......
5 TorogHble ycnosus:
['po3oBble AHK BeTtep...cccoeeeens m/c
Temnepatypa °C Opyroe:
[oxab (MHTEHCUBHOCTb, €C/IN N3BECTHO):

[pyrne KoMmeHTapun ........
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Mpopgomkenne Tabnmupl E.4

6  Bpems npoucLIeCTBUSA:

BpeMa.....ccooceeennnn. MpnbansnTensHast TOYHOCTb BPEMEHM:
[Opyrne KommeHTapuu.......
7  YpoBeHb NOBpeXAeHVs MOJHUER (B C/lyyae NOBPEXAEHUS NI0NacTU Takke NpPoBepUTb MoAKaTEropuio)
(IV) Katactpodmueckoe npoucLlectsme
(IV-a) OTpbIB 1 NageHne nonactu
(IV-b) MporopaHve 1 nageHve nonactu
(IV-c) Pacnnasnenve v /nnn o6pbIB NpoBoAa ynpaBieHus
(IV-d) NMapeHne MonHueynoBuTens (MPUeMHKKa) WM ApYroro 3/1emMeHTa 1onactu (CM. Takke CHocky k Tabnuue E 1)
() CepbesHoe npoucLuecTsre
(Ill-a) TpewwmHa BLOML CBAPHOrO LIBA
(Il-b) OTpbIB OT KPOMKM NlONACTU
(ll-c) PacnnasneHne nvunu obpbIB BEPTUKA/TLHOTO MOTHMEOTBOAA
(I) YmepeHHoe npoucLuecTamne
(Il-a) BckpbITe NOBEPXHOCTU
("+b) YTpaTta He60NbLIOI YacTn MOMHMENpPUEMHMKa (CM. Takke CHocky K Tabnuue E. 1)
() HesHaunTensbHoe npovcLlecTene
(I-a) PacnnaBneHve BO3AyLLIHON MOIHUE3ALWWTHI (MPUEMHIKA)
(I-b) O6ropaHve noBepxHOCTA
(I-e) Opyrue HesHaunTesbHblE NOBPEXAEHNS
8 Tpepgnonaraemble TOYKW MOMafaHUA MOJSTHUM:

Nonactu [oHgona MeTeoporsiornyeckoe BaluHs
obopyaoBaHue

MonHueoTBO, rOHAO/bI

Jpyrve KoMMeHTapuu:

9 lMoBpexaeHHble 3NEMEHTbI:

Crynuua BeTtpokoneco/potop MoawmnnHuk MoawmnHuk
rNaBHOIo Bana U3MeHeHus yrna
Hak/oHa
MoawnnHmK MogWwmnnHmK MogwmnHuk PegnykTopbl
nosopora reHeparopa nepegaroyHoro sana
eHepaTop CucTtema ynpassieHus Cuctema SCADA Cuctema nutaHus
Opyroe:........

[Jpyrve KoMMeHTapum
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10 TlNocnepcTBus MOBPEXAEHNST MOSTHUEN:
MoTepn NPoOM3BOACTBEHHOIO BPEMEHM.................

CTOMMOCTb PEMOHTA ...... pyo.

FOCT P 54418.24—2023

CTOMMOCTb He NMPOW3BEAEHHON 13-3a MOBPEXAEHNS 3/IEKTPOIHEPIUMN........... pyo.

Apyrne KOMMEHTapum .................

11  3nemeHTbl CUCTEMbI MOMTHME3ALWMTbI YCTAHOBKM (3a UCKTHOUYEHNEM nonacTeit):

OTcyTCTBYIOT KosbLEBOI 3a3eM/ISIOLLIMIA 31EKTPOA

MonHMenpmeMHuKM (TUn/MecToOHaxoXaeHue):

BepTuKaibHble MOJTHUEOTBOAb! (TUM/MECTOHAXOXAEHNE):

MepeHanpshkeHne/3alwmTa OT nepeHanpsHKeHns:
OrtcyTtcTByeT
eHepaTop
BHeluHWe nvHuK ynpasneHus

Apyrne KommeHTapum

12 Jlonactu n MosHME3almTa nonacTei:

Tvn nonacTn (HakMOHHbIE/C PerynnpoBaHNEM CpbiBa MOTOKA):

OpfHa nonactb [se nonactu
OcHallleHbl KOHLEBbLIMY TOPMO3amu
[iBXeHve BeTpokosieca B MOMEHT ygapa:

B cocTosiHun nokos Bpavwancsa
Marepuas onact BeTpokosieca

GFRP CFRP
[noTHas gpesecuHa

Tun MonHVesaLWwuThI:

MpuemHKK Ha KoHUe (MaTepuan):

HeT MonHuesawmThbI

BepTrkanbHbIii MOSTHMEOTBOZ, SIONacTU:
BHeLHw®iA

Mnowaab nonepeyHoro CeYeHus............ MM
Martepuaut:

[pyrve KOMMEHTapUU..................
Habniofaemoe nospexaeHue:

HeT nospexageHnsa nonactu

NHoe:

[Jpyrve KoMMeHTapuu:

3azemMnstowmii anekTpos yHaaMeHTa

Bxogsilee coefMHEHME C CETbIO
BHEeLHME IMHWN AaHHbIX

TenedoHHbIe NMHAN

Tpw nonactu VHoe:
HeussecTHO
GFRP/CFRP Cnoucras gpesecuHa
VHoe:

MpuemHKK Ha KoHUe (MaTepuan):

MHoe:

BHyTpeHHwi

OtBepcTue B nonactu, O ........ MM

TpewyHa Ha KpoMKe onactu (4/mHa):
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OkOHuaHve Tabnmubl E.4
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MpunoxkeHve F
(cnpaBo4HOE)

MosiHneBasi 06CTaHOBKa U 30HbI MOJTHMEe3alWnThbI

F.1 MornHveBasi 0GCTaHOBKA /151 SlornacTei

F.1.1 MNMpnmeHeHve

3ajaya KoHUEeNuUMn MosHMEeBOM 06CTaHOBKM N0NacTy 3ak/14HaeTcs B 4OKyMEeHTa/lbHOM 0DOPMIIEHWN TOTO, Kak BO3-
AEVICTBMG MOJTHUK pacnpeaendaeTca no asnmHe sionactu. OHa He YYnTbiBaeT METOA NPUHATUA peLleHna O ToMm, rae nome-
CTUTb MOJTHUENPUEMHWKN MM 06eCNeYnTb CornacoBaHne MOMHWEe3alnTbl. BbibpaHHast KoHLenums MosHMEBOM 06CTaHOB-
K/ lonacTy A0/MKHA OCHOBBIBATLCS Ha OTPac/ieBOM OfbiTe (BHYTPEHHEM WM OTKPLITOM, Kak 3TO npefcTtasnieHo B G.8), a
Takke BEpPOATHOCTU MonajaHus B /IoNacTb B Pas3/iMuHbIX MecTax Nno pasmaxy /ionactui, BCNeacTBue Yero 6osee BbicOKast
BEPOATHOCTb y/iapa OKas3blBAETCA B BePLUMHE /10nacTu.

TpeboBaHMA MO KOHKPETHbIM Yrpo3aM NMKOBOro TOKa, YAEbHOM 3HEePrin 1 NosIHOro 3apsiaa (418 BblbpaHHOro ypoB-
HA MOJIHMEe3alWTbl 3apsf OCTaeTcA TeM Xe caMbIM A/ BCEX YYaCTKOB /10NacTV) ONpefensoTca AN KaKAoro yyacrka
MOBEPXHOCTW slonacTu. 3Tv TpeboBaHMA MO yrpo3am 3aTeM WCNOMb3YTCA A1 ONpefesieHns KOHCTPYKUMU U YPOBHEN
ucnbiTaHuii 4Ns komnoHeHToB CM3, KoTopas ycTaHOB/EHA B yka3aHHOW yacTu nonacTtu. B onpegenenun TpebosBaHuii ans
pas/MyHbIX Y4acTKoB CreflyeT yuMTbiBaTb, YTO TOK M3 Go/iee BbICOKMX Y4acTKoB (yyacTok 1) 6ydeT npoBOAUTLCS Yepes
601ee HU3KMe y4yacTku, NoaToOMy NPOEKTHble TpeboBaHNA AN UCMbITaHW NPOBOAMMOrO TOKa A/19 60/1ee HM3KMX y4acTKoB
NPVHATLI C 60/1e€ BbICOKMX YYaCTKOB.

M3roToButesib UMEET NpaBo ONpefe/inTb KOHKPETHOE BO3[eliCTBME MOSIHUM A1 KOHKPETHONM paccmarpusaemoi
nionactu, npu YCNOBWK, YTO BO3AENCTBME AOKYMEHTasIbHO O(hOPM/IEHO HA OCHOBE aHasiM3a Win MofeBbiX AaHHbIX. Afb-
TepHaTVBHbIM 06pa3oM, MOXET BbITb NMPUHATA KOHLENLUMSA MO/THMEBOW 06CTaHOBKW, NpeAcTaB/ieHHas B 3TOM pasjene.

F.1.2 MprMepbI YNPOLLEHHBIX YYaCTKOB MOJIHUEBO OBCTaHOBKM

B aTOM nogpasgene B ka4ecTBe MeTOAMYECKUX YKa3aHWi NpefcTas/ieHbl ABa NOAXOAa MO YNPOLLEHHON KOHLenumm
MOJ/IHNEBOIi 06CTaHOBKM, XOTA 0COOble CBOWCTBA /TIONACTV WM BHELUHWE YC/IOBUS MOTYT NPea/IoK1Tb Apyroe fefneHve no-
BEPXHOCTU /I0MacTu. 3ak/ounTesIbHo 0653aHHOCTBIO M3rOTOBUTENA SBNSETCA LEMOHCTPaLMs COOTBETCTBUS BbIOPaHHOM
MO/IHMEBOI 06CTaHOBKM C YpoBHEM YM3 ans nonactn B3Y. MonHueBasi 06CTaHOBKa AOCTUraeTcs 3a CYET pasfesieHust
7I0NacTu Ha pasnuyHble y4acTkn, onpeaensst KOHKPETHYH0 MOJITHMEBYHO OBCTAHOBKY 151 KaKAOro yyacTka.

A

PucyHok F.1 — Mpumepbl 06LMX onpeaenieHnii MoTHMEBO 06CTaHOBKM NI0MacTy

Ha pucyHke F1 nokasaHbl fBa BO3MOXHbIX BapuaHTa OornpefenieHnus MOSIHWEeBOW 06CTaHOBKM sonactu: Tvn A, ae-
NAWMIA NonacTb Ha YeTbIpe yyacTka C pas/IMyHON NOABEPKEHHOCTLIO NPAMbIM yaapam, v Tmn B, genawmii nonactb Ha
[Ba yvyacTka. Ha ocHoBe nMpoBefieHHOro aHann3a, B COOTBETCTBMM C BapuvaHTOM OnpeesieHuss MOSTHUEBOV OOGCTaHOBKM
nonactu 415 pasHbIX Y4acTKoB sionacT Ha pucyHke F.1 moryT 6biTb onpegerneHbl pasnuuHble ypoBHu YM3. Hanpumep
B KOHLEeNuuu Trna A yyactok 1 1onactm MOXeT ObITb 3alMLLEeH 4719 0XBaTa TOKOB MO/HUM YM3 | 4na npsambIX yaapos, a
apyrue yyactkun 2, 3n 4 ¢ YM3 |l lll u IV cooTBeTcTBEHHO. Bo BTOpoMm Tune B, YM3 | 1 60nee HU3kue MoryT ObiTb BblIOpaHb!
ans yyactkos 1 u 2. [insa no6oro nogxofa TpebyeTcs, YTo6bl y4acTok 1, MpeAcTaBAsoWmMiA BepLUMHY lonacTu, COOTBET-
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cTBoBaU1 YM3 |, a/lbTepHaTVBHbLIM CNOCO60M, OLleHKa 06LLEero pucka Ao/mkHa nokasatb, 4To YM3 Il nin meHbLUue npuMeHnmM
Ana Havbonee cepbesHbix yacTell fionacTu. bes yyeTa BO3AElCTBUS, BbIOPAHHOIO A5 K&XKAOr0 yyacTka, M3roToBUTE b
OO/MKEH obecneuntb, YToObI yHacTOK nepexBaTta NpsiMbIX yAapoB 1 mor 661 6e30nacHO NPOBOAUTL Yepes onacTb M OCTaB-
LUMEeCs yHacCTKu1, faXe ecnv NoABepXeHHOCTb NPAMBIM yAapaM MeHbLUE BO BCTPOEHHbLIX yHacTKax.

B nto6oM cnyvae U3roToBUTE b AO/MKEH rapaHTMPOBaTh, YTO B KAYECTBE LiesIoro 3a/1IeMeHTa /10nacTb COOTBETCTBYET
Heo6X0AUMOMY YPOBHIO MOJTHME3ALLUTbI NOCPEACTBOM COYETaHNA BO3MOXHOCTW MONafaHns yaapoB MOSTHAN U CYpOBOCTU
TOKOB MOJTHUW.

MosHneBas 06¢cTaHOBKa onpefenseTca 418 Kak4oro yyactka, npumMepsl koHuenumm A n B Ha pucyHke F 1 nokasaHbl
B Tabnmue F1— ana koHuenummn A n Tabnuue F.2— gns koHuenuun B.

Ta6nuuya F1— Onpegenedve naowaay nonactu Ans npuMepa B KoHUEenumum A

Mnowaae nonactu CraHaapTHble pasmepbl naowaay, M
YyacTtok Annra, %ﬂg;;/o A/MHb! Jlonactb 40 M Jlonactb 60 M Jlonactb 80 M foek A
1 5% 2 3 4 200
2 10 % 4 6 8 150
3 15% 6 9 12 100
4 Ocrtarok sionacTtu 28 42 56 10
Tabnunuya F.2— OnpegeneHve naowaay nonacty 4na npuMepa B KoHUuenumn B
Mnowaae nonactu CTaHgapTHble pasMepbl MnoLaam, M Tok |,
YyacTok Annwa, ]'\:blfgg'T;/o A/WHB! Jlonactb 40 m Jlonactb 60 M JlonacTtb 80 m (oneverT TOKK?A:LOBSO "o
1 40 % 16 24 32 200
2 60 % 24 36 48 150, 100, 50, 10,

Kak onpegeneHo ans
KOHKpeTHoli flonactu

BennumHa nocneaytolero KopoTkoro yaapa, NepexBaTbiBAeMOro pas/MuHbIMK ydacTkamu, Maclutabupyercs nu-
HeliHO ¢ MacluTabupoBaHMeM NepBOro KOPOTKOTO yaapa, Npu 3TOM 3apsif, CBS3aHHbIA C A/IUTESIbHBIM YAApOM, COXpaHsi-
€TCs MOCTOSIHHBIM Ha yyacTKax.

XapaktepucTuki no6oit yact CM3 lonacTi Win NPoBOASALMX KOMMNOHEHTOB, NMPUHMMAIOLLIMX y4acTUe B COr/laco-
BaHWM MOJTHME3ALLTBI, AO/KHbI ObITb NOATBEPXKAEHbLI, KaK OnMcaHo B 8.2.2, — C KOHKPETHbIM BO3AElCTBMEM, Kak onpe-
[leneHo Asisi MoSIHUEBOI 06CTaHOBKM.

F.1.3 MNepexoabl y4acTKoB

Mpouecc MOMHNEBOV OGCTAHOBKW SIBNSETCS MPUMMEPOM TOro, Kak MoABEPXXEHHOCTb BO3AEWCTBMIO MOSTHUM MOXET
GbITb OMMCaHa A1 KOHKPETHOM fionacTyt 1 niowaakv. Mpy onpeseneHnn Bo3aecTBUSt MOSTHUM Ha KOHKPETHYIO /10NacTb
0co60e BHMMaHWe AO/MKHO GbiTb YAENEHO MPOBOAALLMM KOMMOHEHTAM KOHCTPYKUMW WM BHYTPEHHUM 3/1EKTPUYECKUM
cucTemMaM, eCnivi OCYLLECTB/ISIETCS Nepexod Mexay ydacTkaMy B KOHLIeBOW o6nactu. Mpu nepexodax Mexay ydacTkamu
YCTaHOB/IEHHbIE MOA3MEMEHTbI JO/MKHbI KOHCTPYMPOBATLCS, YTO6bl BblAepXMBaTb NapamMeTpbl yyacTka 60/1ee BbICOKOTO
YPOBHS 711 PAcCTOsIHKSA, PABHOTO 1 M OT Nepexoaa y4acTKOB.

F.2 OnpegeneHve 30H MosHMe3awuThbl ans B3Y (HO He nonacTtei)

F.2.1 O6wme NonoxeHus

Utobbl ckoHCcTpympoBaTb CM3 Ans KOHCTPYKUMM, YOOOGHO pasfenuntb ee Ha 30Hbl MosHuesawmTtbl (3M3), rae
onpefesieHa MOJSIH/EBAA 3neKTpomarHMTHas obctaHoska. B Tabnuue F.3 nepeuuncneHsbl onpepeneHna 3M3 cornacHo
FOCT PM3K 62305-1.
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Ta6nunya F.3— OnpeaenenHne 30H MonHue3awmTbl (FTOCT P MOK 62305-1)

BHelLHMe 30HbI MOHME3ALLNTDI

3M3 0 30Ha, B KOTOPOI yrpo3a MosIBASIETCA BCAEACTBME HEe3aTyXatoWero 3/1eKTPOMarHUTHOrO MoAs MOSHUW Y
B KOTOPOW BHYTPEHHWE CUCTEMbI MOTYT MOABepraTbCs BO3AENCTBMIO MOSHBLIX UM YaCTUYHBIX BbIGPOCOB
TOKa MOJTHUW.
3M3 0 nogpasgensioT cnegyowmmMm obpasom:

3M3 Og 30Ha, B KOTOPOI yrpo3a nosiBAsieTCs BCNeACTBME NPSMOro yaapa MOSTHAW Y NOHOrO 3/1EKTPOMArHUTHOrO
nosst MOSIHUW. BHYTpEHHMEe cuCTeMbl MOTYT NOABEpPraTbCs BO3AEMCTBUIO MOJHLIX WK YaCTUYHbIX BbIGPO-
COB TOKa MOJIHUM

3M3 0B 30Ha, 3alUMLLEeHHas OT NPSAMbIX YAapOB MOMHWK, OAHAKO B HEW yrpo3a MosBASETCA BC/EACTBME NOSTHOMO
3/1eKTPOMArH1MTHOrO MOMSt MOSIHAN. BHYTPEHHME CUCTeMbl MOTYT NoABeprarbCcsi BO3AENCTBUIO YaCTUUHbIX
BbIGPOCOB TOKA& MOJTHUA

BHyTpeHHWe 30HbI MOJIHME3aLUTbI

3M3 1 30Ha, B KOTOPOI BbIGPOC TOKa OrpaHWYMBaEeTCsA nepepacnpegeneHvem Toka u Y3UI Ha rpaHuue. Mpo-
CTPaHCTBEHHOE 3KPaHWPOBaHWE MOXET 0CNabuTb 3/1EKTPOMAarHUTHOE Mosie MOTHUU

3M3 2,..n  30Ha, B KOTOPOW BLIGPOC TOKA MOXET AOMOSHATENIbHO OrPaHMUMBATLCS MepepacnpeesieHnemM Toka 1
[LONONHUTENbHBIM Y3 Ha rpaHuue. MNpocTpaHCTBEHHOE 3KPaHUMpPOBaHWE MOXHO MCMOJb30BaTh JOMN0s-
HUTENbHO A1 Aa/IbHELIETO 0CNabeHUs 3NIEKTPOMArHUTHOTO NOJST MOJTHAU

MpumeyvaHunsa

1 Kak npaBw/io, YeMm BblilLle HOMEP OTAE/bHOI 30HbI, TEM HWKE MapameTpbl 3/1IEKTPOMArH1THON cpefpl.

2 OrpaHuyeHne TokKa ero nepepacnpeaeneHnemM AoCTUraeTcsl MyTemM YMeHbLUEHNS TOKOBOW Harpyskun OTAE/bHbIX
MosIHHMeotsofoB CM3 BcneacTeme pacnpeneneHnss NCXOLHOIo ToKa MOMTHAM MeXAy HECKOSIbKMMWU MOJSIHNEOTBOLAMM.

F.2.2 3oHa MmonHuesawpmtbl 3M3 0

paHuua mexay 3oHamm 3M3 0Aun 3M3 0B roHao kI, CTynuubl U 6aliHn Beilwe 80 % BbICOTbI CTYMULbI, Kak no-
KazaHO Ha pucyHke [ 2, 3awmTa OT NPSIMOro nonagaHust MOSIHUM AO/MKHA ObiTb 06GecneyeHa Mo HeOBXOAMMOCTU N MOXET
ObITb OMpeaeneHa ¢ NOMOLLbI MOAENM KaTslencst cdepbl, Kak nokazaHo Ha pucyHke I 1 (cm. Takke FTOCT P M3K 62305-1
n FOCT P 59789). SneKkTpoHHOe 060pyAOBaHMe Ha BHELLUHE CTOPOHE MOXET NoTpe6oBaTb 3awyTbl Aaxe Hmke 80 %
BbICOTbI CTYNULbI (AONONHUTENBHYHO MHpopMaumio cM. B TOCT P 59789). MosepxHocT BIY Hme 80 % BbICOTbI CTYNU-
ubl senaoTca 3M3 OB. [lonyckaeTca MCNoMb30BaTh Takke KOMMbIOTEPHbIE MOZENV A/ KOMMYECTBEHHOIO onpeesneHus
npegnonaraemMoit BE/IMUMHbI YAapoB B pas/inyHble YacTu BRY. BHyTpeHHMe cuctembl 30HbI 3M3 0B mMoryT nogseprartbesi
BO3ENCTBUIO YAaCTUYHbIX BbIGPOCOB TOKA MOJTHUN.

C nomoLLbi0 CpefcTB BO3AYLIHOIO MNepexsara (Hanpumep, CTepeHb MOJSIHMEOTBOAR), PACMONOXEHHBIX Ha 3aaHel
KpOMKe 060/104K/ TOHAO/bI, 30Ha 3M3 0B MOoXeT 6bITb co3aHa Ha BePLUMHE TOHAO/bI, YTO MOXET 3alUTUTL METEOPOSIO0-
rMYecKne MHCTPYMEHTBLI OT NPAMOro nonagaHus MOJSHUN.

MHCTpyMeHTbI pasMeLLeHnst BO3AYLUHOW CUCTeMbl nepexsaTa paspsgoB (Hanpumep, katawasacsa cdepa, 3almTHbI
yron uT. 4.) no FOCT P 59789 He npumeHsatoTcsa K fonactsam B3Y. M03TOMy KOHCTPYKLMS BO3AYLUHOM CUCTEMbI NMepexsaTa
pa3psfoB MOMHWK AomkHa ObITb MPOBEPEHa B COOTBETCTBUU C 8.2.3.
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PucyHok F.2— MeTog kaTswelica ccepbl, MPUMEHEHHbIN K B3Y

F.2.3 pyrve 30Hbl MOJTHME3ALLUNTDI

MpaHuua mexgy 3oHamn 3M3 0A nnam 3M3 0Bur 3M3 1 MOXET NPOXoAnTb Mo GaliHe Uan BepLUMHE 060104KM FOHA0-
Nbl, €CNIN €CTb META/IIMUECKWIA KOXYX WIN METaUI/IMYecKas akpaHupylowas ceTka, AocTaTouHas 419 3alyTbl 31eMEHTOB
BHYTPY (ONTMMasIbHON sBNseTCa knetka Papafes BOKPYr roHfosbl). B cnydvae, korga o6os04vka roHaonbl caenaHa us
cTeknonnactvka, pekomeHayetcs, 4tobbl MeTannyeckas pama win o6sa3ka 6biia ytonneHa B 060/104Ky TOHAOMbI C
Lenbio NOMyYnTb, Kak MUHMMYM, BO BHyTpeHHel obnactu 3M3 0B ans 3awutbl 3/1EMEHTOB FOHAO/bI OT NPSMOro Mo-
nafaHus MOMHUM UK Toka Nuaepa 6e3 o6paTHoro yaapa mMosHun (pucyHkn F.3 n F.4). OHa gomxHa 6bITb 6e3ynpeyHo co-
efIMHeHa C ONoOpPHON NINTOM MeXaHUYeCKoro NPMBOLHOTO MexaHn3ma roHfosbl. B ngeane Metasiinyeckas ceTka B KOXyXe
13 CTekNonnacTka Jo/mKHa ObiTb MHTErprpoBaHa B 3Ty pamky /15 TOro, YTo6bl roHoM1a onpefensnach kak 3oHa 3M3 1
CeTka € 60/1bLULMM pa3MepPoM SUelikn C pasmMepoM OTBEPCTUIA [0 HECKOIbKMX METPOB OyAeT 3alumwarb roHgosy OT nps-
MOro nonajaHua MOSIHAM W Toka nufepa 6e3 obpaTtHoro ygapa monHun. OHa Gy[eT Nvb He3HauuTeNbHO 0cnabnATb
MarHUTHOE 1 3/1eKTPUYECKOe MNonNs.

CeTka C MasIeHbKMM pasMepoMm siveek BydeT Taikke s3awyiiarb OT NPSMOro nonajaHns MOHWKM 1 Toka imgepa 6e3
06paTHOro yaapa MosHuW. B 3aBMCMMOCTY OT pasMepa i4elikv 1 TOSLWMHBI CETKN CeTKa MOXET CUIbHO 0C/1abnsATb MarHuT-
Hoe 1 anekTpuyeckoe nons. Mo npaswy GypaBuvka ocnabneHve 6yaet ahEKTVBHLIM Ha PacCTOSIHUM OT CETKW, PaBHOM
pasmMepy syeiiku.

Ha pucyHkax F.6 n F.7 nokaszaHo, kak NPOCTPaHCTBO B3Y MOXeT 6biTb pa3feneHo Ha 3alluTHble 30Hbl 3M3 1 n
3M3 2. FoHgona (C CeTKo B KOXyXe), GallHs 1 TPaHCOPMAaTOpPHBIA OTCEK SBASIOTCA 3alMTHbIMM 30HaMuM 3M3 1. Me-
XaHW3Mbl BHYTPU MeTa/IINYECKMX OTCEKOB B 061acTsax 3M3 1 HaxogaTcs B 3alyTHOlM 30He 3M3 2. Hanpumep, cpeactsa
ynpas/ieHysi BHYTPU OTCeKa BHYTPU MeTasl/IMYeckol b6alHn Haxogarca B 3M3 2, a cpefcTsa ynpas/ieHns BHYTPU MeTaul-
JNINYECKUX OTCEKOB BHE GallHM pacnonoxeHbl B 3M3 1w 3M3 2.

Ecnmn 6alHs caenaHa 13 MeTaslIMueckon Tpyobl U MeXAy YacTMU GallHW CYLLECTBYET 3/1IEKTPUYECKOe COoefnHe-
Hue, 3M3 BHyTpU GallHW MOXET ObiTb onpefenieHa kak 3M3 2. CtanibHasA nonasi GallHs ABNAETCS OYeHb 3PEKTUBHOM
KneTkoin ®apagesn npy yCrioBWW, YTO OHA 3aKpbiTa C 3/IEKTPOMArHUTHON TOUKW 3PEHUS CBEPXY U CHU3Y.

OyeHb 4yBCTBUTE/IbHOE 060pPYAOBaHVe MOXHO NMOMECTUTb B elle 6osee 3awyeHHyo 30Hy 3M3 3 Ha gpyrom
YPOBHE MeTa/l/IMYECKMX OTCEKOB. VIMEHHO YyBCTBUTE/ILHOCTb 3/IEMEHTOB B fiaHHON 30He (T. e. BbigepXuBaeMble npeje-
Nbl) onpegenseT ypoBeHb, [0 KOTOPOro B/IMSIHUE MOJIHUW, TaKOe Kak TOK, HanpsXXeHWe, MarHUTHOe U 3/1eKTpuyeckoe nose
[JO/MKHO BbITb YMEHbLUEHO B 3TON 30He. MO3TOMYy HUKakme KOHKPETHbIe 3HAYEeHUS TOKa, HanpshKeHWs 1 371eKTPOMarHuT-
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HOro Mo/t He PEKOMEHAYITCA B 6a30BbIX cTaHAapTax no MonHuesawpmte FOCT P M3K 62305-1, TOCT P M3K 62305-2,
FOCT P M3K 62305-4 n FTOCT P 59789.

MpumeyaHue — OcnabfieHne MarHUTHOTO W 3M1EKTPUYECKOro Mosieil Ansi MeTasl/IMYecKX OTCEKOB 3aBUCUT
OT UX KOHCTPYKUMW. [/1s1 3/1EKTPOMArHMTHO COBMECTUMbIX OTCEKOB U3rOTOBWTESIb MOXET NMPefoCTaBuTb 3aMepeHHble
oc/1ab1eHnst MarHUTHOMO 1 31eKTPUYECKOro Moseii.

PucyHok P3 — CeTka ¢ 60/bLUMMU siueiikamm [i1s1 TOHAO/bI C KOXYXOM U3 CTEK/10Mn/1acTuka

PucyHok F.4— CeTka C Ma/IeHbKMU Siueiikamu 151 TOHAO/bI C KOXYXOM M3 CTEK/ION/IacTuka

F.2.4 'paHnUbI 30H MOSTHUE3ALLNTBI

Ha rpaHuue Kaxzaoi 30HbI Heo6XxoAWMMO rapaHTMpoBaTb, YTOOblI Kabenu 1 NpoBOAa, Nepecekarolme rpaHuly, He
NpoBOAMAN GO/bLLIOE KOMMYECTBO TOKA MOSIHUN WX MEPEXOAHOro HanpshkeHuss B 3M3 ¢ 60/blWNMM HOMEpPOM. 3TO A0-
CTUraeTca Hagnexalium ypaBH/MBaHWEM MNOTEHLMANIOB U 3KpaHMPOBAHUEM, a Takke 3aluToii kabeneii 1 NpoBooB OT
nepeHanpsbkeHnsa Ha rpaHule 3o0H. Llenb 3aknioyaeTcsl B yMeHbLUEHUN ToKa U HanpshxeHus 40 YPOBHS, NpMeMIEMOro A
060pyA0BaHVs, KOTOPOE HAXOAUTCH B 30HE 3alUyTbl C 60/bLUMM HOMEPOM

KonnuectBo HeobxoaumbiX Y3 MOXHO YMEHbLUUTb MPaBW/IbHbIM pa3feneHemM Ha 30Hbl MPaBW/IbHOTO pacno-
NOXeHUs1 kabeneid, UCNoNb30BaHNA 3KPaHUPOBAaHHbLIX kabesneii U UCMosb30BaHMsA OMTUYECKOrO BOJSIOKHA ANA nepejayn
CUrHasI0B U AaHHbIX.

I'Iocne,qyrou_u/le 30Hbl XapakTepunsyTca 3Ha4YnTeIbHbIMN U3MEHEHUAMU B UHTEHCUBHOCTWU 3/IEKTPOMarHUTHOINoO UM-
ny/sibca OT rpo30BbIX pa3psgoB. MpaHuua 3M3 onpefensieTcs MepaMu 3alyThl, MPUMEHSEMbIMU /19 OCNab/IeHNS MarHuT-
HOrO 1 3N1EKTPUYECKOTO MOJIENA.

B HEKOTOpbIX 0COObIX CUTyaUUsIX MOXET BO3HUKHYTb HEOOXOAMMOCTbL nepexoga cpasy m3 3M3 0BB 3M3 2. B atom
CNyyae K 3allMTHbIM 3NeMeHTaM NpeabsssioT 6osiee BbiCOKME TPeboBaHMSA Ha rpaHMuax 30H, KOTOpble AO/MKHbI Ocna-
615Tb COOTBETCTBYHOLLME NapamMeTpbl 10 HEO6XOAUMOTrO YPOBHS.

30HbI MOJTHME3ALLMTBI MOTYT COEAUHATLCA Yepe3 SKpaHbl IKPaHMPOBaHHLIX Kabeseli v aKpaHnpoBaHHbIe kabenb-
KaHautbl, B pesynbTare, Hanpumep, ABa OTCeka ynpasfieHusl, HaXOAsALMecs Ha HEeKOTOPOM PacCTOSHMW ApYr OT Apyra,
MOXHO COeAMHUTb 6e3 1cnonb3oBaHnsa Y3UIM Ha KOHType cepaeyHnkoB (pucyHok F.5). MogobHbiM 06pa3om oTcek, onpe-
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JeneHHbln Kak 3M3 2, MOXHO pPacLUMpUTb SKPAHMPOBAHHLIM kabeneM A1 BK/IOUEHUS BHELLHEro MeTasl/IM4eckoro Kopy-
ca faTuvka, Takke onpegeneHHoro kak 3M3 2.

PucyHok F.5— [iga oTceka, onpegensiemble kak 3M3 2, coefiuHeHbl Yyepes 3alluTHbIV 3KpaH 3KpaHWpPOBaHHOrO kabens

F.2.5 TpeboBaHUA MO 30He 3anTbl

Bo nsbexaHne noBpexaeHnii Wn HegomnyCTUMbIX OTKa30B HEOOXOAMMO FapaHTMPOBaTb, YTO BHYTPW AAHHONM 30HbI
3/1IEMEHTbI He NOABEpralTCcsl YHaCTUYHOMY BO3AENCTBMIO TOKA MOJIHUM, PA3HOCTM HaMPsHKEHUIA WK 3NEKTPOMAarHUTHOO M
3/1EKTPUYECKOTO MOJIEN, NPEBLILLAOWMX YPOBEHb UX CTOMKOCTW. [/15 BbINOSIHEHMSI 3TUX TpeboBaHUli HEO6XO0AMMO BbIMNOSI-
HUTb UCMbITAHWSA U NPOBEPKY, M UX Pe3y/ibTaTbl 3a40KYMEHTMPOBATb.

3awmTty MOXHO 06ecrneunTb C NOMOLLBID COorslacoBaHHbIX Y3, aKpaHMpOBaHHbLIX kabesnen, sKpaHUpYHLWUX Ka-
6e/bHbIX MarucTpaneli un nx couetaHus (Npu HeOGXOAMMOCTH).

Mpumep AOKYMEHTMPOBAHUSI CUCTEMbI MEP 3alyThl OT NepeHanpshkeHusl NnokasaH Ha pucyHke F.7.

PucyHok F.6 — lMpumep: genexHvne B3Y Ha pasnmuHblie 3M3

Mpn npumeHeHnn 3M3 Ha BIY [o/mkHbI yunTbiBaTLCA CheunasibHble acnekTbl, Kak 3TO OnpefeneHo B npumMepax
HUXe:

Mpumep 1— MNageHne HanpsXXeHnsa BAOJ/Ib KOHCT pPyKLmMn

30Ha MONHMe3alWmnTbl BHY T pU Kopnyca, obecneunsamlas TOT Xe NoTeHunan obopyaoBaHua BHYTpH,
He TpebyeT 3aWuThbl OT NepeHanpsaXeHns BHy T PeHHel npoBoaku. O6opyaoBaHMe, KOTOpPOe He pasMeLLeHo B
TOM Xe Koprnyce, axe B c/llydae HaxoxaeHus B Tolixxe 3M3 MoxeT noTpeboBaTh 3alUThbl OT NnepeHanpsxe-
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HWA, ecnn caenaHa oueHka, 4To obopyAoBaHMe Npu BO3AelCTBMM MOIHUM He JOCTUraeT TOro Xe noTeHuuna-
na HanpsbkeHus. MNageHne HanpsH XeHUs BAO/b NOACOEANHEHHON KOHCT PYKLMK, Ha KO T Opoli pasMmelaeTca 060-
pygoBaHue, MOXeT 6blTb A4OCTAaTO4YHbIM, YTO06bI BbI3BaTb PAa3HOCTb HanpshkeHuidi. HanpyMep, CM. PUCYHOK
F.6, npegcTaBbTe cebe NOTpebMTENA 3N1EKTPOIHEPTUN Ha NepeaHe KpoMke roHfonbl B 3M3 1L 3TOT 3Hep-
ronorpebuTenb COeAUHEH C NCTOYHUKOM MUTAaHWA, YCTaHOBNEHHbIM Ha 3afHeil KpoMke roHgonel B 3M3 1
Mpu yoape MOAHUM B NonacThb TOK MOMHUN NpoigeT 4yepe3 NepefHiol YacTb KOHCTPYKUWW FOHAO/bI, TEM
camblM Bbl3BaB NajeHne HanpsXeHus BAONb KOHCTpPyKuuu. NMocnegcTeue 6yaeT 3aknoyaTbCcAd B TOM, 4YTO
aHepronoTpebuTeNb Y UCTOYHUK MUTaHNA 6yaAyT HaXo4MTbCA HA Ppa3HOM YPOBHE NOTEHUMAN0B, jaxe npu
TOM, YT O OHU HaxoAsTCcA B TON Xe camoin 3M3. 3To cnegyeT yunThbiBaThb.

Mpumep 2 — 3MeHYMBOCTb XapakTepucTuk 3M3

Kak yka3zaHo B npumepe 1, 06bekThbl B 04HON 3M3 MOryT noaBepraThbCs BO3AENCTBUIO pasHOro Hamnps-
XEeHUa B 3aBUCMMOCTMU OT NYTU TOKA U KOHKPEeTHOro mecta pasmeuweHna s 3M3. MoaTomy fonycTuUMO B
xapakTepucTukax 3M3 ykasbiBaTh Ananas3oHbl 3HAYEHWId 419 NMMKOBOr0 TOKa W 3/1eKTPOMarHMTHOI xapak-
TepucTukn. Hanpumep, oT 510 10KA 1 0T 2 40 10 KA/M COOTBETCTBEHHO.

r 1- 3M3 1 0"O0-3M3 2 W -y3uUm;

3KpaHVIDOBaHHin7I Kabenb i 3KpaHMpoBaHHasA KabenbHas MarmcTpasib

PucyHok F.7— Mpymep 3anucy geneHns mep 3awuTbl SHEKTpMLIeCKOI‘fl CUCTEMbI OT 3/1EKTPOMArHNTHOro UMmnysibca
OT FPO30BbIX pa3psAaoB Ha 30HbI 3alllTbl C YKa3aHUEM MECT nepecevyeHuns c 3ﬂeKTpI/IHeCKOI7I Lenbto rpaHny, 3M3,
I'IOKa3bIBa}OLI.I|I/II‘71, KaK AJ/INHHbIEe Kabenm npoxoaAaT Mexay ocHoBaHUeM 6aHn n FOH,CI.OI'IOVI
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MpunoxeHne G
(cnpaBo4YHOE)

3awmTa fonactei

G.1 O6Lpme NonoxeHns

G.1.1 Tunbl flonacTtein 1 MeToAdpl VX 3aLLUUTbI

Nonactn B3Y npeacTaBnsioT co6oii 60/bLUME MOMble KOHCTPYKLUM, U3TOTOB/IEHHBIE 13 KOMMO3UTHBLIX MaTepUasioB,
TaKMX KaK CTeKonaacTvk, AepeBo, APEBECHO-CIOUCTbIV MMACTVK, apMUPOBAHHbIN YrNepogHbIM BOSIOKHOM NIacTuK. Yrie-
NNACTVK 06bIYHO MCNOSb3YETCA A5 NPUAAHUS XECTKOCTU KOHCTPYKLMM NIONacTy WK CrelnasibHbIX 31EMEHTOB, TakMX Kak
KOHLIEBOIA Bas1 A/191 NlonacTeil ¢ TOpMO3aMM Ha KOHLLEBOIA YacTy (TOPMO3HOW MeXaHW3M C KOHLEBbIM CPbIBOM MOTOKa). He-
KOTOPbIE YacTU N HABECHbIE 3/IEMEHTbI, TaknMe Kak KpenexHble thiaHLbl, MPOTUBOBECHI, LUIAPHMPbI, COOPHbIE KPOHLITENHBbI
NSt pas3fenieHHbIX slonacTteid, NOALUMIHMKK, TPOChI, 3NEKTPUYECKUe NPOBOAA, MPYXMHbI U KPENeXHble 3/1eMEHTbI cenaHbl
13 MeTasNa. Yaapbl MOTHUM GyayT KacaTbCs flonacTeil, Aaxe He UMEIOLLMX MeTasl/IMYECKX 3/1IEMEHTOB, 1 Npu hopMmpo-
BaHUW Oy MOJIHUM BHYTPU MIONACTU BO3HUKHYT CEPbE3HbIe MOBPEXAEHUS.

[Be CTOPOHbI WM MOKPbITVSI MOBEPXHOCTY fI0NacTy 06bIYHO U3rOTaB/MBAIOTCSA B BUAE OTAE/bHbLIX NINCTOB U3 CTe-
KMOBOOKHA W/ APYTX KOMMNO3UTHLIX MaTepuasioB, CKEeEeHHbIX BMECTE BAO/b NEPEAHUX U 3a[HUX KPOMOK W MPUK/IeeH-
HbIX K BHYTPEHHeli HecyLleli KOHCTPYKLMM, Takke U3rOTOB/IEHHON 13 CTEK/TOBO/IOKHA. BHYTPW /lonacti ecTb 60/blUMe BO3-
[lyXOHanosIHEHHbIE MO/OCTY, 06Pa30BaHHbIE MOKPLITVEM MOBEPXHOCTW W BHYTPEHHEW KOHCTPYKUMEA W yBennumBaiolme
06LLYyt0 A/IMHY flonacTv. AJlbTEPHATUMBHBLIM 06Pa30M MOBEPXHOCTHBIV MaTeprast /IonacTu MOXET NOAAEPXKMBATbL MeXaHu-
Yeckylo MPOYHOCTb JIONAacT Ge3 CUMOBOro SIOHXEPOHA. KpoMe Toro, fionacTyi MOryT GbiTb M3rOTOB/IEHbI Kak LiE/IbHble C
MOMOLLIbIO NepeoBbIX TEXHOMOMMIA NOJIMMEPHOTO NITbA 63 UCMOJIb30BaHKS K/1eeHbIX NMOBEPXHOCTENA.

CyLecTBYeT HECKO/IbKO TUMOB /IoNacTeil B 3aBUCMMOCTM OT NPUMEHSIEMOTO MeXaH13Ma ynpaB/ieHnsi 1 TOPMO3HOIo
YCTPOIACTBA, a Takke WCMOJIb30BaHUs! N30MSILMOHHOTO 1 MPOBOASALLET0 KOMMNO3WTHOTO MaTepuana. MsaTb OCHOBHbLIX TUMOB
npeacTaBfeHbl Ha pucyHke G.1.

B nonacTtsx Tmna A A/1s1 TOPMOXEHUSI UCTIONb3YETCS LWMTOK (3/1EPOH) Ha BHELLHEN CTOpOHe nepeaHei KpoMku. Ha
fonacTsx Tuna A mectamy nonagaHvsi MOJIHUM YacTo OKasbIBAOTCS CTa/bHbIE LIAPHUPBI WWTKA, Y 0YeHb YacTo Habsga-
€Tcsl Cepbe3Hoe MOBPEeXAeHMe, NMOCKO/IbKY MonepeyHoe ceueHne CTaslbHbIX TPOCOB, UCMO/b3yeMbIX ANs1 paboThbl LUMTKA,
06bIYHO SIBNAETCA HEAOCTATOUHbIM A/181 NMPOBEAEHNS] TOKA MOJTHUN.

B nonactax Tuna B ncnonb3yrT TOPMO3 Ha KOHLEBOI YacTu, KOTOpPbI YAEPXKMBAETCSA NPYXUHOW 1 OTRyCcKaeTcs npu
Ype3MepHoli YacToTe BpalleHMs OT LIeHTPOGEXHON cunbl. UTO Kacaetcs sionacTeit Tuna B, mecta nonagaHus MOJSHAM
0COBGEHHO BUAHbI HA NPOTHKEHNN HECKOSIbKUX AEeCATKOB CAHTUMETPOB OT BHELUHErO KOHLA WM MO KPasiM BHELLHEro KoHua
B MECTE HaxOXAEHUs1 BHELUHEro kpas KOHLEBOro Basia. HaumHas oT TO4kM nonafaHuvs, gyra MOSIHUM 06pasyeTcsl BHYTpY
KOHEYHOW 4acTn K BHELLHEMY Kpar KOHLIEBOTrO Ba/a, a C APYroro KoHua Basia Ayra o6pasyeTcsi BHYTpM OCHOBHOM /10nacTu
BHW3 MO HanNpaB/IEHWNIO K CTa/IbHOMY KpenexHoMy (hriaHLy Ha OCHOBaHWM fionactu. Takne BHYTPEeHHUEe Ayrn HeU3MeHHO
BeAyT K kaTacTpohnyeckoMy paspyLUeHuo nonactu. Slonacty tuna A u B wmnpoko npumMmeHsinuck gns B3Y npeabiayuiero
obpasua MoLHocTbio 100 KBT.
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NonacTb TMna C — 3T0 /IonacTb C KOHLEBbLIM TOPMO30M, KOTOPbI YNpaBisieTcsl cTasbHbIM NPOBOAOM. UTO KacaeTcs
nonacteii Tvna B, mMecTa nonagaHusi MOMHUM NPENMYLLECTBEHHO HAaXOASTCS Ha NPOTSHXKEHUM HECKOMbKUX AECATKOB CaH-
TUMETPOB OT BHELLUHErO KOHLA WK MO KPasiM BHELLHErO KOHLA B MECTE HaxOXEHWUs BHELLUHEro Kpasi KOHLLeBOro Basia. Yto
KacaeTca nonacteil Tuna C, Tak Xe, kak 1y Tuna B, gyra MonHWK, o6pa3oBaHHast BHYTPU KOHEYHOW YacTu Mexay TOUKol
nonagaHus M BHELUHMM Kpaem Basia, NPMBOAMT K CEpbe3HbIM MOBPEXAeHUAM. Ha nonacTsx Tuna B noBpexpaeHue oc-
HOBHOI1 /loNacTy Hambosee YacTo NPOUCXOAWT, KOrAa CTaslbHOV NPOBOJ, HE MOXET MPOBECTW TOK MOMHUW. MUHUMaUTbHbINA
AnameTp CTaslbHbIX NPOBOAOB, MCNO/b3YyeMbIX A5 3TUX uenel, coctasnseTt 10 nam 12 MM ans nonactei gnvHon 17 m.
Takne npoBofa cnocobHbl NPOBOAUTL GOMbLLYI0 YAaCTb TOKOB MOSIHAM W, TakMM 06pasoM, 3alMlaTb OCHOBHYO /10MacTb
oT nospexaeHus (cm. D.6 ¢ 4onosHUTENbHBIM OnN1caHMeM OonpeaesneHns pasmMepoB CUCTEM 3aLLMTbI).

Nonactb Tna D — 3TO NIoNacTb, MOMHOCTHI0 U3rOTOB/IEHHASA M3 HEMPOBOAALLMX MaTepuanoB. OnbIT ¢ HENPOBO-
OAWYMX NIoNacTsAMM NoKasbiBaeT TO e camoe, YTO W C APYrMKU TUnamu fonacteid, TOYKM nonagaHusi MOSTHUKM OObIYHO
HaxoAaTcs 6/IM3KO K KOHLY. M0 CpaBHEHWIO C APYrMMW TUNamu fionacteld ToUkM MnonagaHus MOSHUM Takke MOryT GbiTb
pacnpegeneHbl 6ecnopsfoyHo B ApYrnx MecTax Mo BCeit AsnHe fionacTu.

JNlonactb TMNa E — 3710 nonacTb, B KOTOPOI HEKOTOPbIE 3/IEMEHTbI KOHCTPYKLUUWN U3roTOB/IEHbI M3 apMUPOBAHHOIO
yrnepogHbIM BonokHoM nnacTtuka (CFRP), Tak Kak OH 06/1afaeT BbICOKOW XXECTKOCTbIO Npu ykasaHHOM Bece. B 3aBucu-
MOCTU OT KOHKPETHOI KOHCTPYKLMW YrIennacTuK MOXEeT MCMo/b30BaTbCA A1 apMUPOBaHUSi MOKPLITASA 0MacTu, a Tak-
€ B Ka4yeCTBe HeCYLLEro afieMeHTa KOHCTPYKLMW, Kak CW/IOBOI IOHXEPOH. Bnarogaps ero 3nekTpuyeckuM CBOCTBaM,
YINENNacTVK HyXHO TLaTeslbHO cornacoBbiBaTtb ¢ CM3, 4Tobbl 06ecneynTs He0BX0AUMbIE Pa3fe/UTEe bHbIE PACCTOSIHUS,
3NEKTPUYECKYIO U30NSLMI0 UM 3NEKTPONPOBOAHOCTL. ACMEKTbI MOJIHME3aLMTbI lonacTei BAY, coaepxalux yrnenna-
CTVK, paccmatpusatoT B G.3.

Yaapbl MO/HWK, Nonajatolime B HEMPOBOASALLME SI0NAcT WM U30/ISLMOHHbBIE YacTy lonacTeld, cogepxalime npo-
BOZSILLME YACTW, MOXHO MO MeHbLUEl Mepe 06BbSICHUTb TEM, UTO 3arpsi3HEHNA ¥ BOAA CO BPEMEHEM MOBbILIAIT 3/1EKTPO-
NPOBOAHOCTL TakMx yacTeid. JlTabopaTopHblE UCMbITAHUS BbICOKMM HaNPsSHKEHUEM NoKasasin, UTO AyroBoi paspsg nonaja-
€T B HenpoBogsALwme nonactu, hakTuyeckn o06pbi3raHHble COMEHON BOAOW, Kak ecny 6bl N0NacTb Gblia META/ITUYECKONA.
[pyroe o6bsCHeHVE 3ak/lo4yaeTcss B TOM, YTO /I0NacTu MPOCTO HaxXOAATCS Ha NyTu yaapa MonHuu B BY. Kpome Toro,
M3BECTHO, UTO pa3psiabl Ha NOBEPXHOCTY 06pa3yoTCs flierye, YeM B BO3AyXe, OCOGEHHO ECM Ha NOBEPXHOCTU ECTb COJb U
Boga. B nto6om cnyyae npakTUYecKuii OnbIT NOKa3bIBAET, YTO CEPLE3HOE NOBPEXAEHNE MOSHUEN Kak HEMPOBOASLLMX N10-
nacteii (Tvn D), Tak n nonacTteii, cogepxalumx yrnennactuk (tun E), BO3HUKAET [OBO/IbHO YacTo, M NO3TOMY Heobxoguma
MosHue3awuTa.

G.1.2 MexaH\3M pa3pyLUeHNs /10nacTu

TuUnNUYHbIMKU Bngamu pa3pyLueH|/||7| B TO4YKax nonagaHna MOSTHUN ABNAKOTCA OTC/I0EHME U CXKUraHWEe KOoMMNO-
3UTHOro mMatepunana NoOBEPXHOCTU, a TakKXKe HarpesaHue Wanm nnabB/ieHNe MeTal/IndeCKnxX 3/1eEMEHTOB, CyXalljnx
TOUKaMMn KpenseHus.

Hanbonee cepbesHble NOBpPeXAEHWS lonacTeit B3Y BO3HUKAOT, KOrga MOSHWSI 06pasyeT Ay C BbICOKOW aHepruei
BHYTPU JlIONacTU U3-3a NonafjaHus B He3alMLLEHHYI0 YacTb MOBEPXHOCTW fonacTu. [yrn mMoryT o6pa3oBbiBaTbCA B BO3-
JYLUHOM NPOCTPaHCTBE BHYTPW SI0NAcTW WM BAOMb BHYTPEHHUX MOBEPXHOCTE. [pyroi Bua NoBpexaeHust Habnogaercs,
Korga TOK MOJIHUM WK €70 YacTb NMPOXOAUT B WM MEXZy C/I0AMM KOMMO3UTHBLIX MaTepuasioB, Wi B KNEEBbIX TpeLmHax
NPUMEHUTENIBHO K CUCTEME BEPTUKasIbHBIX MOSIHUEOTBOAOB, BO3MOXHO M3-3a TOTO, UYTO B 3TWX C/IOAX M TPELUMHAX Ha-
KannmBaeTca BoAa. Yp,apHaﬂ BO/IHA, Bbi3BaHHasA TakKMMW BHYTPEHHUMWU Ayramun, MOXeT 6yKBaJ'IbHO B30opBaTb JsionacTb,
pasopBaB NMOBEPXHOCTb /I0NACTN BAO/b KPOMOK ¥ OT BHYTPEHHEr0 CM/I0BOrO JIOHXEPOHA. PaccmMaTpuBaloTCsl BCE CTENEHM
NOBPEXAEHNA, HAUMHASA OT TPELUMH Ha MOBEPXHOCTM A0 MOSHOTO paspyLLEHUS fIONacTu.

B HeKkoTOpbIX Cyyasx yAapHble BO/HblI PACNPOCTPaHATCA OT JIoNacTy, B KOTOPYHO yAapuia BosHa, Yepes cTynuly
B Apyr1e 1onacTu, Bbi3blBasi MX NMOBPEXAEHME.

BHyTpeHHMe Ayr1 4yacTo 06pasytoTcs Mex/ay TOUYKOl nonagaHns MOMIHUM Ha KOHUMKE 1onacTyi 1 Kakoin-nn6o npoBo-
Asweit yacTblo BHYTpK nonactu. Yto kacaetcs Tuna C, noBpeXAeHne 4acTo CBOANTCS K MOBPEXAEHUIO KOHLIEBOI YacTy,
a OCHOBHas 4acTb /IoNacTu He noepexpgaeTcs. MNMoBpexaeHne 0CHOBHbIX YacTeli nonactei Tmna C 06bIYHO HabNgaeTcs,
Korga gyra obpasyeTcsi BHyTpPM OCHOBHOI YacTu nionact. OB6bIYHO 3TO MPOUCXOAUT B TEX Cryyasix, Korga CTaslbHOW Mpo-
BOA, YNpaBnsoWmMiA TOPMO30OM KOHLIEBOIA YacTu slonactu, MMEeT HeAoCTaTOuHOE NMONepPeYHoe CeyeHne Ans Toro, YTo6bl
NpPoBOAUTb TOK MOJSIHUM U3 KOHLEBOro Basa B CTynuLy. YTo kacaeTcsl fionacTeli Tuna A, OCHOBHasi YacTb sionacTu pas-
pyLiaeTcs.

FABNEHVE, BbI3bIBAOLLEE CEPLE3HbIE MOBPEXAEHNS KOHCTPYKUMK nonacteii BAY, aBnseTcs, cneposatenibHo, o6pa-
30BaHVEM YAAPHOI BOJIHbI BOKPYT Ayr MOJSIHUM BHYTPW flonacTi. HesHauuTe/lbHoe NOBPEeXAeHUE MOXET BO3HUKHYTb, KOT-
Ja ayra MosiHUM 06pasyeTcs Ha BHELUHE NOBEePXHOCTW WKW, KOrha TOK MOSIHMM MPOBOAMTCS C NMOMOLLbIO METasl/IMYECKMX
3/IEMEHTOB C HEOCTATOYHbIM NOMEPEYHLIM CEYEHNEM.

He cnefyeT nyTaTb BbICOKOSHEPreTMUECKOe BHYTPEHHEE yroobpasoBaHune, Bbi3blBAOLLEE NOBPEXAEHNE KOHCTPYK-
LMK, C HA3KO3IHEPreTUYECKMUN YacTUYHbIMK paspagamMm, ykasaHHbiMu B G.2.4.

G.2 MeToAbl 3aWmThbl

G.2.1 O6LLMe MoMoXeHUs
O6weit NnpobnemMoii MonHMe3aLWWTLl nonacTeii BAY sBnseTca 6e30nacHoe NpoBefeHVe Toka MOJTHAM OT TOYKM MNo-
nafaHus Ao CTynuubl UK rOHAOSbI TakuM 06pa3oM, YToObl M3GeXaTb 06pa3oBaHNsA Ayr MOMIHUW BHYTPY /lonact. 3Toro
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MOXHO JOCTMYb MyTeM yBOZa TOKa MOJSIHAW OT TOUKM MONagaHus Mo MOBEPXHOCTW K OCHOBAHWIO /IONacTu, UCMOMb3ys Me-
Ta/I/IM4eckne NPOBOAHUKN, NMPUKPENEHHbIE KakK Ha MOBEPXHOCTM /IoNacTu, Tak U BHYTPU Hee. [pyrum MeToAoM siBisieTcs
[ob6aBnieHne NPOBOASALLErO mMaTepuasia K camomy mMartepuasny NnoBepxXHOCTWU lonacTu, Aenas, Takum obpasoMm, fionactb
[0CTaToyHO NpoBoAALLelt Ansa 6e30nacHoOro Npoxoda Toka MOJTHUKM K OCHOBaHMIO /lonacT. BapuaHTbl 3TMX ABYX METOLOB
Ncnonb3ytoT Ansa nonacteid BAY (pucyHok G.2).

[MpremHuK [MpremHuK

PucyHok G.2— KoHuenuum MonHmesalmTbl A5 nonacteli COBPEMEHHbIX KpynHbIX BOY

G.2.2 MOTHVENPUEMHVKW, PaCroIOXeHHbIE HA NOBEPXHOCTY J/IONMacTy WM MOMELLEHHbIE BHYTPU

MeTannunyeckre NPOBOAHVKM Ha NOBEPXHOCTM 10NACTU, C/yXalume B Ka4ecTBe MOJIHUENPUEMHUKOB UM CUCTEMbI
BEPTUKa/IbHbIX MOMIHUEOTBOAOB, A0/XHbI UMETL OCTATOMHOE NOMEepPeYHoe ceveHne, UTobbl 061aaaTh CNOCOBHOCTbIO Bbl-
JepxuBaTtb NpsiMoe nonagaHve MOSHAW W NPOBOAWTL BECb TOK MOSIHWW. Kpome Toro, HeO6X0AMMbl TOYHblE pa3Mepsbl,
YTOObI fOOUTLCSA HAAEXHOWN IMKCaLMK C MOBEPXHOCTbLIO /IoNacTu. MMHUMasibHOe nonepeyHoe cevyeHve Ans altioMUHNUS —
50 MM2. Mpy MCNONb30BaHUN METaIINYECKMX NPOBOAHMKOB C YKa3aHHbIM MUHUMa/IbHbIM NOMNepeYHbIM CeYEHUEM MOryT
BO3HVKHYTb MPO6/IEMbI B AOCTKEHUN KX HAAEXHOI drkcaumn. Bonee Toro, NPOBOAHMKM, YCTAHOB/IEHHbIE HA MOBEPXHO-
CTV flonacTu, MoryT NoABEPrHYTb PUCKY aspoAvHaMUKY /lonacTi Wm Npou3BOANTL HEXENATE/bHbIN LyM.

[ns MONHMeOoTBOAOB, MOMELLEHHbIX B /IONACTb, UCNOMb3YHOTCSA NPOBOAA WM OnjeTka kabenen kak U3 asltoMuHMS,
Tak 1 13 mean. CyLIecTBYHOT CUCTEMbI 3alWTbl, B KOTOPbIX META/IIMUYECKU NPOBOAHWK, COEAMHEHHBIi C OCHOBaHWEM
I0NacTh, HaXoOAUTCS WM Ha MOBEPXHOCTM foNacTy BAOMb ee 3aAHEl KPOMKM, WM BHYTPW 3afHei KpoMmKu. HekoTopble
KOHCTPYKLMM flonacTeil UMET MeTasl/Inyeckme NPOBOAHUKM, PacnofioKeHHble BAOb NEPESHMX U 3a4HUX Kpomok (Tun C).
Kpome Toro, HEKOTOpblE KOHCTPYKLUMM MMEIOT METa/IIMUECKNE MOSHUEYSIOBUTENWN, PAcMOfIOKEHHbIE HA NMOBEPXHOCTU BO-
KpYr N1onacTy B HECKOJbKMX TOYKaxX BAO/b JIONACTU, KaXAblli U3 KOTOPbIX COeAMHEH C NPOBOLHMKAMU, PacrofioKeHHbIMU
BAO/Ib KPOMOK JsloMacTu.

G.2.3 Knelikne mMeTasi/imyeckme NeHTbl Y CErMEHTHbIE IEHTbI MOJ/THVEYI0BUTESA

Knelikasi afloMVHMEBAs NEHTA, PacrnofiOKeHHash Ha NOBEPXHOCTU /IOMNacTU, MOXET UCMOMb30BATLCS B HECKOSIbKMX
nccnenoBaHusix. OfHaKo Takne JIEHTbl UMEKT TEHAEHUMIO OTK/IENBATLCA B TEUEHUE HECKO/bKMX MecsaueB. [Mpu ycnosuu,
YTO Npo6sieMa COXpaHeHWs! NIEHTbI Ha /IONacTV MOXET ObITb pelleHa, BO3MOXHO, METasI/IMYecKMe NIeHTbl MOTYT 6bITb MO-
Ne3HbIM METOAOM 3aLMTbl 0CO6EHHO B KaYecTBe MOAEPHM3ALMM 418 CYLLECTBYOLMX He3alyLLeHHbIX fonacteid. Cnegy-
€T, O[]HAaKO, OTMETUTb, YTO BO/IbLUME YAapPHbIE BOSHbI CBA3AHLI C BefieHMeM paspsaa B6/m3u nosepxHoctn nonactu [30].
DTO MOXET MPUBECTU K KOHCTPYKTUBHBLIM MOBPEXAEHNSAM.

HekoTopble 3KCMEPUMEHTbI C CErMEHTHBLIMU SIEHTaMW MOJTHUEY/IOBUTENS MPOBOAWIUCL paHee. Takue CermMeHTHble
NEHTbI NCNO/MBb3YIOTCA Ha 0GTeKaTeNaX aHTEHHbI eTaTE/IbHOTO annapara, NockosibKy OHW He BAMSIIOT Ha CUrHasT pajapa.

BO3MOXHO, 4TO MeTa/lIMyeckas fieHTa MOXET ObITb UCMO/Ib30BaHa B KAYECTBE OHOPA30BOI 3aLLUTLI, KOTOPYHO He-
06X0MMO 3aMeHSITb Noc/e yaapa MOJSHUN.

G.2.4 BHYTpeEHHME CUCTEMbI BEPTUKA/IbHBLIX MOJIHNEOTBOLOB

PelleHne BOMPOCOB, CBSI3aHHbLIX C MPOBOAHMKAMM, PACMOSIOKEHHBIMU Ha MOBEPXHOCTU /lonacTu, 3akno4vaercs
B TOM, YTOOGbI Pacnosiok1Tb MOSTHAEOTBOABI BHYTPU slonactu. MeTanindeckne KpennieHus A7 NPOBOAHMKA MPOXOAST
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CKBO3b MOBEPXHOCTb U CNYXaT B KaYeCTBe OTAE/bHbIX MOSTHUENPUEMHUKOB. Takue CUCTEMbI 3allUMTbl UCMOMb3YITCA Ha
netatesibHbIX annapatax [30].

CuctemMa MOMHME3ALMTDLI, UCMOMb3yemas A1 MHOTMX Jsionacteli U Npovu3BoguMasl B HacTosiLee Bpemsi, UMeeT
OTZ€e/bHble MOJTHMENPUEMHMWKN, PACMNONOXeHHbIe Ha BeplumHe nonactu (Tunbl A 1 B Ha pucyHke G.2). CucTema Beptu-
Ka/lbHbIX MOJIHUEOTBOAOB MPOBOAWT TOK MOJSIHAM OT MPUEMHMKOB Ha KOHYMKE K OCHOBaHWIO nonactu. [ns nonacteii c
TOPMO3aMUN Ha KOHLIEBOW 4acTu CTaslbHOM MPOBOA, YNPaBNSOWMA KOHUMKOM, UCNOMb3yeTCs B KAYECTBE BEPTUKaIbHOIO
mMonHueoTsoga (Tvn A). Ecnm nonactb He MMeeT TOPMO30B Ha KOHLEBOIN 4YacTW, TO MeAHbl NMPOBOJ, PacnosIOXeHHbIN
BOO/Ib BHYTPEHHErO IOHXEPOHa, UCNOoJIb3yeTca B kauecTBe BEPTUKa/IbHOrO MosiHMeoTsoga (Tvn B).

Bbl/10 M3roTOBMIEHO HECKOJILKO ThiCAY flonacTeli ¢ Takon CM3 (Tunbl A 1 B Ha pucyHke G.2). OuyeHb yCneLleH onbIT
paboTbl ¢ AaHHoli CM3 gna nonacteit gnnHoin 20 m. MprHUMN NCNOSIb30BaHMSA OAHOMO WM HECKOIbKUX MOJTHUENPUEM-
HUKOB, COEAMNHEHHbIX C BHYTPEHHUM BEPTUK&/TbHBIM MOJSTHUEOTBOAOM, LUMPOKO MCMOSIb30BaUICH MHOTVMW U3TOTOBUTENSAMM
Ansa nonacteli o 60 M. Ans Takmx 4/IMHHbIX /IoNacTei onbIT nokasas, YTo CywecTByeT PUCK NPSIMOro NonagaHvs MOTHAK
yepes CMOUCTbI MaTepuan BO BHYTPEHHWI BEPTUKA/IbHBIA MOSTHMEOTBO/, BbI3blBas CEPbE3HOE MOBPEXAEHUE /TonacTu.
371 nNpobnemMbl, NO-BUAUMOMY, CBA3aHbI C HEKOHTPOIMPYEMBIMI YacTUYHBbIMK pa3psgamu, 06pasyowmMMncs oT BHYTPEH-
HUX MPOBOAALLMX YacTeli (BepTUKa/IbHbIli MOSIHUEOTBOZ, 3/1EMEHTbI COEANHEHUS W T. M.).

Korga Takue HU3KoIHepreTUyeckue YacTuyHbIe paspsadbl 06pasyloTCs OT BHYTPEHHUX MeTasl/IMyeckmx YacTei ona-
CTW, OHW ByAyT pPacnpoCTPaHATLCA PaBHOMEPHO ObICTPO, Tak e Kak paspsbl, obpasyowmecs o1 NPMEMHMKOB. Kak Toslb-
KO 3TN BHYTPEHHWE pa3psgpl YAAPSIOT BO BHYTPEHHIOK MOBEPXHOCTb JIONACTW, OHW OYAYT MO OTHOLUEHMIO K YaCTUYHbIM
paspsgam Ha BHELLUHE MOBEpPXHOCTW /IONacTV YCUMBATbL 3N1EKTPUYECKOE HaNPsHKEHNE Ha C/IOUCTbI MaTepuas. YBenu-
YeHHOe HanpsbkeHvie, BO3MOXHO, He fBnseTcs NpobnemMoit A1 OrpaHNYeHHOro Yncia YacTbiX M3MEHeHW nonsa (mpyem-
HUKV yaapa MOJSIHAM WM COCefiHMe KOHCTPYKLMK), HO, Korfa /onacTb NnoAsepraeTcs BO3AENCTBUIO HECKO/bKMX YAapoB BO
BPEMSs BCEro Cpoka C/yX0bl, HANpPsXXeHne MOXeT CO BpeMeHeM 06pa3oBaTh Liefblid 3M1eKTpuyeckmin npoboii. ®usnyeckoe
BO3/eCTBME Ha /I0NacTb C KaHas1a 3NeKTPMYECKOro NPo60si Takoro BbICOKOrO HanpshkeHWs [0BO/IbHO OrPpaHnyYeHo, HO Mo-
BpEXAEHME, CBA3AHHOE CO CreAytowmM TOKOM MOJSIHUK, ByAeT paspylumTesbHbIM, Kak ykazaHo B G.1.2.

TakvM paspsigaMm MOXHO MPensTCTBOBaTb WM YCTPaHATb MX NyTeM 3aliuTbl BHYTPEHHETO BEPTUKA/IbHOTO MOJHUE-
0TBOJA W APYrMX NPOBOAALLUMX KOMMNOHEHTOB B /IOMACTU MpW MOMOLLM 3M1EeKTPOU30ALMOHHOIO MaTepyana, Takum obpa-
30M, YMeHbLLIaa npobnemy.

G.2.5 MNpoBosme matepuasibl NOBEPXHOCTU

ANbTEPHATVBOW MOJIHUENPUEMHNKY, PACMOSIOKEHHOMY Ha MOBEPXHOCTU /10NACTW, ABMSETCA CO34aHue camoi npo-
BOZSLLEl NOBEPXHOCTUN. B aBMALMOHHON NPOMBILLNEHHOCTU MOJTHME3ALLMTa CTEKNONIACTMKA 1 KOMMO3UTHBIX MaTtepuasnios
U3 YreBOAHOrO0 BOMOKHA A/151 KPblIbEB U MOBEPXHOCTEN, NOABEPratoLLMXCA BO3LEACTBUIO MOJSHAW, AOCTUraeTcsi nytem
[06aBneHNs NPOBOASALLEN0 MaTeprasia BO BHELLHWE C/I0M, TaKMM 06pa3oM CHWXasi NoBpexaeHne HebonbLuoli obnactu B
TOYKe nonagaHus MOMHUW. NPOBOAALLMM MATEPUaIOM MOXET CNYXMTb METaU/1, HaMbl/IEHHbIN HA NMOBEPXHOCTb, BOSIOKHA
C MeTa/I/IMY4ECKUM MOKPbITEM BO BHELLHWX C/I0AX KOMMO3WTHOrO Martepuana, MeTa/liMyeckne npoBoAa, Br/IeTEHHble BO
BHELLHME C/I0M KOMMO3WUTHOIO Marepuana uiv MeTasl/IMYeckme CETKW, pasmeLLeHHbIe NPSIMO M0g, NOBEPXHOCTLI0. MosHue-
3awmTa nonacteii BOY cgenaHa 13 MeTaniimyeckoln CeTkn, NOMELLEHHON BAOIb CTOPOH SIoNacTeil NPSIMO MoA Hapy>KHbIM
oTAenoyHbIM crioem (D Ha pucyHke G.2). VIHOrga camblii KOHYMK 1onacTy Win caenad U3 Metaiia Wi NoKpbIT MeTaiv-
YeCcKOoW NNacTVHON.

MpenmyLLEeCTBO MCMONb30BaHNA MeTalIMYEeCKNX CETOK WM APYIMX TOHKOCTEHHbIX NPOBOAALLUMX NMOBEPXHOCTHbIX
3/1EMEHTOB /151 BEPTUKa/IbHbIX MO/THNEOTBOAOB 3aK/10HAETCA B TOM, YTO BO3MOXHbIE BHYTPEHHWE MPOBOASALLME d/IEMEH-
Tbl (Yr1€POLHbI KOMMO3UTHBIA MaTepuaUT) 3alyLieHbl OT 3/1EKTPUYECKOTO NOMs W, CnefoBaresibHo, OT NPSMOro KacaHust
MOSIHMEW. VIHAYKTUBHOE NafieHVe HanpshkeHus BAOSb MOJIHUEOTBOAA, CBA3aHHOE C GOMblUMM nepenajom Toka, 6yaeT
HEMHOIO CHWXEHO, YTO KpaliHe BaXKHO, YUYWTbiBas PUCK GOKOBbIX yAapoB. OfHaKo HEOBXOAMMO Y4YMUTbIBATb TakkKe PUCK
NPSMOro nonagaHust MOSIHWUM B Pe6PO TakMX TOHKOCTEHHBIX 3/1IEMEHTOB M BO3MOXHOCTb HEPABHOMEPHOrO pacnpeaesneHns
TOKa U3-3a NOBEPXHOCTHbIX 3DDEKTOB.

G.3 3nemMeHTbl KOHCTPYKLUX U3 yriiennacTnka

ApPMMPOBaHHbIA yrnepoaHbiM BoaokHOM nnactuk (CFRP) 6bin ncnonb3oBaH 4151 KOHUEBbIX BA/10B 4151 HEO0bLLMX
nionacTeii 1 B HaCTOsILLEE BPEMS, Kak MpPaBW/o, UCMOMb3YIOTCSA Kak MaTepvasl apMUpoBaHna 60/1bLIMX lonacTein. bnaro-
[apsi CBOUM MPEBOCXOAHBIM MEXaHWYECKMM CBOCTBaM MaTepuas UCMO/b3yeTCA Kak ANs CUI0BOMO LIEHTPa/IbHOrO J10H-
XXepoHa, Tak 1 NpAMO B NOBEPXHOCTU JsionacTw. I'Ipe,qnonaraeTCH Mncnosib3oBaTb yrnepo,qu||7| KOMMO3UTHbI Marepuan ana
3N1EMEHTOB KOHCTPYKUWWN W Aasiblle, TakK KakK pasmep nonacreii yBE/IMYNBaETCA.

Mo3TOMy OCHOBHOV BOMPOC 3aK/4YaeTCA B TOM, Kak YriepoAHbIA KOMMO3WUTHbIA MaTepuasl pearvpyet Ha BO3Aei-
CTBME TOKOM MOJIHWM, NOoNajatoLLmM 1 NPOTeKaLWMM BHYTPY MaTepvana. B JaHHOM cnyyae ABa 3/1eKTPUYECKUX CBOMCTBA
Yr1ePOAHOT0 KOMMO3UTHOTO MaTepuasia B 3HAUYUTE/IbHOW CTENeHW OT/INYaloT ero oT M30TPOMHbLIX NPOBOAALLMX MaTepua-
OB, TaknX Kak MeTaul/ibl, yaenbHasA 3/1eKTPONPOBOAHOCTb MO NOCTOSHHOMY TOKY M CTEeMNeHb aHW30TPOMUK.

[na yaensHo 31eKTponpoBOAHOCTY MO NOCTOSSHHOMY TOKY Yr/1EPOAHOIO KOMMO3UTHOTO MaTepuana 06bl4HO yCcTa-
HOB/IEHO 3HaueHue, koTopoe B 1000 pa3 HWke 3HAYEHNA ANA aTlOMUHKSA. B 3aBUCMMOCTIN OT peasibHOl KOHCTPYKLMN U TeX-
HOTIOr1 NPOLLUMBKK 3/1EKTPONPOBOAHOCTbL YI/1epoAHOro KOMNO3NMTHOro Martepuvasia MMeeT O4YeHb BbICOKYH CTeNneHb aHW-
30Tponuu ¢ 60/1e€ BLICOKUM COMPOTMB/IEHNEM MaTepuana B HanpaB/ieHWsX, NepneHAUKYISAPHbIX OPUEHTALMM BOJSIOKOH.
Hanpumep, ecTb AaHHble N0 3/1EKTPONPOBOAHOCTN 06Pa3L0oB M3 YI/IEPOAHOT0 KOMMO3WTHOTO Matepuasia, MCnosib3yemblxX
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ANA UcnbiTaHWii Ha yaapbl MO/THAW B aBUALMOHHON NPOMBILLMIEHHOCTU. D1EKTPONPOBOAHOCTL TakMx 06pasLoB MeHsieTcs
B Npejenax YeTbipex NoOpsAKOB BE/IMUMH AN pasHbIX HanpaB/eHWin Toka.

Mo3TOMY PE3UCTMBHLIN HArpeB YrepoAHOro KOMMO3UTHOIO MaTtepuasia nNpy NoABEPXKEHHOCTY BbICOKUM M/IOTHOCTSAM
TOKa MOXET BObITb KpUTUYHBLIM. OCOBEHHO B TOUKax nonafaHust MOJSIHUM, TAe BbICOKME TOKU BXOASAT B AOBOJIbHO 3aMKHYTYHO
obnactb, TemnepaTypa us-3a noTepu [HKOy/ieil MOXET MpeBbIlaTb TeMrnepaTypy McnapeHus matpuubl. Korga matpuua
ncnapseTcd, aaBsieHne OT BblAeNALWMXCA ra30B MOXET Bbi3BaTb pa3pylleHne U oTcsioeHne yrnepogHoro KoMnosnTHOro
mMaTepvana. YrnepoaHblii KOMNO3UTHbLIA MaTepuast Aaxe MOXET CropeTb, 0COGEHHO B TOUKE NonagaHus MOSHUN.

Ecnn yrnepopHblii KOMNO3WUTHBIA MaTepuasl UCNosb3yeTcsl B fIeTATe/IbHbIX annaparax, cumMtaeTcsl obs3aresibHbIM
MCMONb30BaTh MOJSTHUE3ALUNTY /1A 3NIEMEHTOB U3 YIIEPOAHOI0 KOMMO3UTHOrO Matepuana, Kotopble MOryT 6bITb Nnopaxe-
Hbl MOJIHWEN WM MOTYT NPOBOAUTL TOK MOJTHUN.

[na npumepa MOryT GbITb PacCMOTPEHbI HAKOHEYHWKM BasI0B C MOKPLITUEM U3 Yr1epOAHOr0 KOMMO3UTHOTO Ma-
Tepvana ansa fonactein B3Y, koTopble NOBPEXAEHbI MOJHUENR. JlabopaTopHble WCMbITaHWS SIONAacTein C NOKPbITUEM W3
YrnepogHoro KOMMO3WTHOrO MaTepuasnia nokasasim OTC/0EHME U CXXUraHue NOBEPXHOCTM B TOUKEe nonagaHust MoaHun. Mo-
3TOMY B KOHLENUUW 3aluTbl SIoNacTell HyXHO Y4MTbiBaTb BO3AENCTBME MPSMbIX YAAPOB NO BCeW AsvHe sionactu u fo-
KYMEHTMPOBAaTb 3a CYET MCMbITAHWI 1 aHanM3a, YTOo NpsiMble yaapbl B BEPOSATHbIE TOUKM NONaAaHUs He BbI3OBYT HUKaKMX
NOBPEXAEHUIA, CTaBALLMX MOA BONPOC 3KCNyaTauMoHHoe TpeboBaHve 8.2.2.

[na kak4oh KOHKPETHOW KOHCTPYKLMM NoNacTy v cTpaTernm MosTHAe3almnTbl, 31EMEHTbI KOHCTPYKUMKU U3 yraenna-
CcTuka ByayT b0 paccMmaTpmBaTbCs Kak HEOTbEM/IEMbIE YaCTW MyTW TOKA MOJTHWW, WM Kak 3/1IEKTPUYECKN MN30/IMPOBaH-
Hble oT CM3.

BaxxHO obecneunTb Hagiexallee coriacoBaHue mexzay sfieMeHTaMn KOHCTPYKUMK 13 yriennactuka, Apyrumu npo-
BOAAWMMM aneMeHTaMu 1 CM3. [N KXo KOHKPETHOW KOHCTPYKLUM nonactn n CM3 cornacoBaHne A0/HKHO BKIOYaTb:

- 3/IeKTpUYEcKoe coeauHeHve nvnm

- 3/IEKTPUYECKYI0 N30NSAUMI0 U/nnn

- (husnyeckoe pasgeneHve.

Ecnn ncnonb3yeTcs raibBaHWYecKoe CoefuHeHne, TO HEOOGXOAUMO OMNpeaennTb SBASETCA NN PACCTOSHME MeXay
TOYKaMM ypaBHMBaHNA NMOTEHLUMA/IOB AOCTATOYHbIM, YTOObI U36GEXaTb Pa3BUTME KPUTUYECKUX HAMPSDKEHWIA, KOTOpble MO-
ryT Bbl3BaTb HEKOHTPOMMPYEMbIA NPOGOIA.

G.4 OTAerbHbIE BOMPOCHI, KacatoLMecsi MPOBOASLLMX 9/IEMEHTOB

K NpoBOASALIMM 3/1EMEHTAM, PACCMOTPEHHbIM B HACTOSILLIEM NoApasaesie, OTHOCSTCS Bce MPOBOAsLLME YacTy fona-
CTW, KPOME MOJTHUENPUEMHUKOB M CUCTEMbI BEPTUKA/IbHBIX MO/THMEOTBOAOB, NPUBEAEHHbIX B G.2, 1 BO3MOXHOIO Yr/iepoa-
HOTO KOMMO3WTHOrO MaTepuana, npueeaeHHoro B G.3.

Jatumk wm Masik 1 NpoBoga

PucyHok G.3 — HaBeaeHHoe HanpsbkeHve 1/HaB MeXzy MyTem ToKa MOJIHWM 1 NMPOBOAKOW AaTuMKa 3a CUET B3aUMHO
CBSI311 1 NMOSIHOTO COMPOTUB/IEHUS MyTH TOKA

MpoBoJa [aTuMKOB, NMOMELLEHHbIE HA MOBEPXHOCTW WX BHYTPU NlonacTu, MOryT NoABeEpraTbCs BO3AENCTBUIO CUMTb-
HbIX MarHWTHbIX NOMei, B pe3y/bTaTte KOTOPOro Mexay MOSHMEeOTBOAOM W APYTMMK MPOBOAAMM B /I0NAcTV NOSBASETCA
HaBe[EHHOEe HanpshXeHue onacHoro yposHs (cM. pucyHok G.3). Takve nposofa cnefyet ybpaTb, ecim BO3MOXHO. Hase-
[EHHOE HanpshkeHne 06bIYHO 3HAYUTENBHO GO/IbLIe, YEM PE3UCTUBHOE, MO3TOMY OLIEHKE HaBEAEHHbIX HANPSHKEHW 1 Mo
BO3MOXHOCTU MPEeAOTBPALLEHMIO UX MOSIBNEHUS CNeayeT yaenMTb 0c060e BHUMaHUE.

3awyta nonactin B3Y gomkHa 6bIThb TWAaTeNbHO cornacoBaHa ¢ CM3. CornacoBaHve fO/MKHO BKIOYATb:

- 3/1eKTPUYECKOe CoefVHeHVe nnnn
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- 3NEKTPUYECKYIO N30NALMIO M/

- husnueckoe pasgesneHve.

OTKpbITblE BHELLIHME MOSTHUENPUEMHUKM NPSIMO Ha HAPYXXHO CTOPOHE BHYTPEHHWX MPOBOSLLMX 3/1EMEHTOB NO3BO-
NS0T 3alMLATb BHYTPEHHUE KOHCTPYKLMU OT NPSIMOTo nonafaHvst MosiHUU. Boriee Toro, pyck NoslyyYeHrst YacTUUHbIX pas-
PSA0B OT BHYTPEHHMX MPOBOAOB YMEHbLUIAETCS, €C/M TLWATE/bHO 3aKPbITh TOKOBEAYLLE NPOBOAHVKY 3/1EKTPOU30SILIMOH-
HbIMV MaTepuaniamv. BOsbLUO TOK M BbICOKOE HAMPSXKEHWE MOXHO MHAYKTMPOBATh B M30/IMPOBAaHHBIX 3aMKHYTbIX LIEMsX
MPOBOAHUKA BGMM3N CUCTEMbI BEPTMKA/IbHBIX MOSIHUEOTBOAOB. Takue BbIGPOCHI MOFYT BbI3BaTb BHYTPEHHEE WCKPEHME.
BO3MOXHO, UTO KOHCTPYKLMW, KOTOPblE 06bEAVHSIIOT 3/1EKTPUYECKUE NPOBOAA, CBSA3aHHbIE CAATYMKAMU, CBETOBbLIE CUTHA-
Nbl 1 apyrve CM3, Bk/touasi BepTUKasIbHbIA MOSIHMEOTBOA, MOryT Hanbosee adhhekTVBHO NpefoTBpallaTh NOBPeXaeHus
JaHHbIX cucTeM. [ns 3dhheKTMBHON MONHUE3aLLMTbI IONAcTU U (YHKLMOHMPOBAHUS CUCTEM, HAXOASLLMXCS BHYTPU Hee
Heo6XoVMO TLLATE/IbHOe COr/TacoBaHNE KOHCTPYKLWA 3TUX CUCTEM.

Mofo6HbIM 06pa30M AO/MKHbI PacCMaTpUBATLCS META//IMUYECKME 3/1EMEHTbI KOHCTPYKLMM BHYTPU /10Mactu, T. e.
MPOTVBOBECHI, aMOPTX3aTOPbl, N1AToPMbI U T. M. Bce NpoBoAsLME YacTy B IONACTY A0SKHbI GbiTb CNPOEKTUPOBaHbI Ta-
KM 06pa3oM, YTOOblI YMEHbLLIATb YCUeHUe 3/1EKTPMUECKOro NoMs 1 A0/MKHbI ObITb HaA/IEeXallyM 06pa3oM Cor/lacoBaHbl
¢ CM3 nonactu s 06ecrneyeHnsi Heo6XOAVMMbIX Pa3feUTeNbHbIX PACCTOSIHWIA, 3NEKTPUYECKOW M30MALMU 1 NPOBEAEHMS
TOKa Tak, YTO6bl YMEHbLUNTbL PUCK MOSIB/IEHWS] BHYTPEHHUX pa3psifioB. UTO KacaeTcsi 3/1IEKTPONPOBOAKW, BaXKHO, UTOGbI
BHELLHWE YCTPOICTBA BO3AYLUHOMO Mepexsara yAapoB MOSHUM 3alMLLann BHYTPEHHWE MPOBOASLLME 3/IEMEHTbI OT 3/1eK-
TPUYECKOrOo Mosisi, T. €. OT NPSIMOro NOMaAaHust MOJHWN.

Ecnn B onacTu pacnosioxeHbl Apyrue NPoBOAsLIME 3/1eMEHTh! (Takue Kak HaBUraLMOHHbIA Masik Ha BEPLUMHE /10-
nacTyi, JaT4vKU MOJIHWUU, annapaTtypa KOHTPO/IS TEKYLLEro COCTOSHUS U T. M.), OHU JO/MKHbI 6bITh 3KPaHUPOBaHbI BHELLHU-
MU MOSTHUENPUEMHUKaMK, YMeHbLUasl, TakuM 06pasoM, pUCK NPSIMOTo NOMagaHus MOSIHUM B KOHCTPYKUMIO. Puck nosiene-
HVSI BHYTPEHHUX Pa3psifioB, BO3MOXHO MPUBOASLLMX K NPOBGO MOKPLITUS /TIONACTW, MOXHO CHU3WUTb NyTeM TLATesbHOM
3alLMTbl BCEX BHYTPEHHUX MPOBOASLLMX YacTeli Npu NMOMOLLY 3/1EKTPOM30/ISLMOHHOIO MaTepuaa.

G.5 3duhekTMBHOCTL NepexBaTta

OdheKkTMBHOCTL NepexeaTa onpeaensercs, kak KoNmM4ecTBo y4apoB MOMHWAW B N10NACTW, NPaBW/IbHO nepexBayeH-
Hble MOJTHMENPYEMHMKAMM MO OTHOLLEHWIO K 06LLEMY KONMYECTBY YAAPOB MOJIHAM B floNacTb. B aTom cmbicne adhdekTvB-
HOCTb Mepexsara SIB/ISETCA NapaMeTpoM, ONMCbIBAOLLMM CnocobHocTb CM3 nonacty 6e30nacHO nepexsatbiBaThb yAapbl
MOMHUK. Ha adhhekTUBHOCTb NepexeaTa BANAKOT cneaytoume aktopbl:

- KOHCTPYKLWMSA 1 NOABEPXXEHHOCTb BO3AENCTBMIO MO/THUENPUEMHMKOB (MONIOXKEHWE U TEOMETPUS);

- YPOBEHb U30/1ALMMN BHYTPEHHMX NPOBOASALLMX YacTeil;

- pesynbTaT UCMbITaHNA MoMafaHus HavyaslbHOTO BbICOKOBOMILTHOMO Avgepa no npunoxeHwio C (achdekTmBHOCTb
nepexsara).

JNtobble MOAHMENPUEMHVKM W YAIMHUTENN YCTPONCTB BO3AYLLHOTO nepexsarta yAapoB MOSHWKM (Ch/oLWHbIE NPOBO-
[OHVIKA 1N CETMEHTHblE MOJSIHMEOTBOAbI Ha NMOBEPXHOCTM) HEOBXOAMMO PasMeCTUTb Tak, YTOObl CHU3WUTb BEPOSATHOCTb MPO-
6051 HENPOBOASLLIEV NOBEPXHOCTU A0 AONYCTUMOrO YPOBHS.

PacnonoxeHne yCTpOWCTB BO3AYLUHOTO nepexeata YAapoB MOJHUM AO/HKHO ObiTb TakvMM, UYTOGblI paspsigHoe Ha-
NpsHXKeHMe MO HENpPOBOASLLEA MOBEPXHOCTW slonacTt Gbi10 MeHbLUe, YeM HanpshkeHne npo6os MOoKpbITUA nonactn. B
[efCTBUTENIbHOCTU 1 HanpshkeHne Mpo6osi MOKPbLITUA /IONacTy, WU paspsagHoe HanpsbkeHve NOBEepxXHOCTU OyaeT TPyAHO
YCTaHOBUTb, TaK KaK OXWAAI0TCA M3MEHEHWSA 13-3a Pa3HbIX KOMMNO3UTHBLIX MaTepuasioB, a TakkKe BIMAHUS U3HOCA, TPELLIMH,
B/I&XKHOCTU W 3arpsisHeHns. bosnee Toro, Ha atpdeKTMBHOCTL Nnepexsara CerMeHTHbIX MO/IHUEOTBOAOB W OTAESbHbIX Npu-
€MHVKOB OYyAeT BNWSATb NPUCYTCTBME NPOBOAALLMX MaTepuasnioB BHyTpU ionactu [31].

B HepaBHUX nybnukaumax pacnpegeneHus nonagaHnii MonHWin B onactm BIY nokasbiBatoT, YTO GO/bLUMHCTBO
y4apoB MOJIHWK, NonajatoT B y4aCTOK HAKOHEYHMKa N1onacTi, 1 BEPOATHOCTb NonafaHus pesko CHMKAETCS B OTHOLLEHUN
OCHOBaHuA nonactu. JononHuTensHas nHdopmaums aaHa B G.8.

BbICOKOBO/IbTHbIE UCTBITAHNA MOMA4AaHUA MOJSIHAW Ha WUCTbITaTe bHbIX 06pasuax, NpeAcTaBAAWmMX KOHCTPYKLMIO,
nosiesHbl 4Ns onpegeneHns adHekTUBHOCTM Mepexsara, W NnoaTomy crieflyeT BbIsiBUTb U PELUMTb BCE KOHCTPYKTUBHbIE
acrnekTbl [0 3Tana U3roToB/IEHNS.

B HacTosiLee Bpems paspabarbiBatoTCs METOAbl YMC/IEHHOrO pacyeTa, UCNosib3yeMble 4719 onpefesieHnss BO3MOX-
HbIX 30H MOMagaHusa MOJSIHAW Ha NIoNacTaxX UM roHAOMe, Y pacyeTbl FO40BOr0 KOMMYecTBa NPsMbIX NONagaHuii yaapos Mos-
HUW B KOHKPETHbIE KOHCTPYKUMWU. OfHAKO MasloBEPOSATHO, YTO METO/bI YAC/IEHHOrO MOAENMPOBAHNA MOTYT TOYHO CMPOrHO-
3upoBartb, OyaeT i NPo6UTa HENPOBOAALLASA KOHCTPYKLMSA 10NacTu, WM YCTAHOBUTb KOSIMYECTBO U MECTa PacrnonoXeHus
NPYEMHVKOB, HEOOXOAMMBIX /11 NPeAoTBPAaLLEHNS NPOBOEB. DTO MOXET BbI3BaTb C/IOKHOCTb GOMBLUNHCTBA KOHCTPYKLMIA
fionactu, aTakke AMHaMuKy obpa3oBaHus 1 pocTa MHOTOKPAaTHbIX CTPUMEPOB. Takmm 06pasoM, METOAbl YAC/IEHHOTO pac-
yeTa MOryT CTaTb MO/IE3HbIMM CPeACTBAMU NPOEKTUPOBaHWS, a UCMbITaHUA NOAXOAALLMX KOHCTPYKLMIA BbICOKUM Hanpsixe-
HMEM Ha monagaHue MOJIHWK, KaK paccMoTpeHo B C.2, MOTyT NPpUMEHSTbCA 415 obecneyeHnss 4ONOHUTENbHOW rapaHTum
3(pPEKTUBHOCTN 3aLUUTbI.

G.6 OnpefienieHne pa3mvepoB CUCTEM MOJTHME3ALLUTDI

MaTepuasibl, UCMONb3yeMble AN MOSIHME3aWwuMTbl flonacteli BOY, A0MKHbI BblAepXuBaTb COBMECTHble BO3Aeii-
CTBUSI 3NEKTPUYECKMX, TEMSOBLIX U 3/IEKTPOAVHAMMNYECKMX HArpy3oK, CO34aBaeMbIX TOKOM MOJIHAW. HOMWHasbHble pas-
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Mepbl A/11 MaTepuasioB, MUCMOMb3yeMbIX A1 MOMTHAENPUEMHUKOB U BEPTUKA/IbHBLIX MOJIHUEOTBOAOB, NpPEeACTaB/ieHbl B
Tabnuue G.1 (cm. Takke FTOCT P 59789).

Tabnunuya Gl — Martepuas, KoHbUrypaums n MUHUMabHasA MI0WaAb NONepeyHoro CeYeHns MOJSTHUENPUEMHIKOB,
CTEPXHEN MOMHUENPUEMHUKOB U BEPTUKasIbHbIX MOSTHMeoTBogoB (TOCT P 59789)

HomuHanbHas nsoLaib NonepeyHoro

Martepuvian KoHdburypaums CeueHusl, MM2
Megp CnnowwHol naockuii 50
Mefb, NOKpbLITas 0/10BOM CnJOLWHOM C KPYr/IbiIM CEYEHUEM 50
MHOrOXubHbIA2) 50
CnsoLWwHOl € Kpyr/ibiIM cedeHnem3) 176
AnOMUHMIA CnnowHoW NaocKuia 70
CnNOLWHOW C KpYr/lbIM CEYEHNEM 50
MHOroXXnnbHbIiA 50
ATIOMUHMWEBSIN Ccrnas CnnowHoW NaocKuia 50
Cn/oLWHOM C KPYr/IbiIM CEYEHNEM 50
MHOroXXnnbHbIiA 50
Cn/oLWHOM C KpYr/ibiM ceyeHnem3) 176
Meap, MOKpbITasd  ajtoMUHMEBLIM  CNJIOWHONM C KPYI/ibiM CeYEHNEM 50
cnnasom
OupHKoBaHHast ropsiuMm  cnoco6om  Cr/IOLWHOWM MI0CKWiA 50
cTasibl) Cn/IOLWHOM C KPYT/IbIM CEYEHNEM 50
MHOroXnnbHbIA 50
Cn/IOWHOW € Kpyr/ibiIM ceveHnem3d) 176
Ctasib C MeHbIM NOKPbITUEM CnOLWHOW C KPYI/ibiIM CEYEHNEM 50
CnnowHol naockuii 50
Hepxasetowasn ctanb CnnowHon nnockmiid) 50
CnAOWHOWM € KPYr/ibiM ceyeHnem4) 50
MHOroXunnbHbIA 70
CnIOWHOWM C KPYr/ibiM ceyeHnem3) 176

1) MexaHn4eckue 1 aNeKTPUYEcKMe XapakTepuCcTUKX, a Takke KOPPO3MOHHAs YCTOWYNBOCTb — CM. CTaHzapThbl [31].

2) 50 MM2 (gpameTp 8 MM) MOXET ObITb YMEHbLUEH 0 25 MM2 B OnpefesieHHbIX C/lyvasx, Korga MexaHuyeckas npou-
HOCTb He AB/IieTCH OCHOBHbIM TpeboBaHnem. HeobxoAMmo paccMOTPETb BO3MOXHOCTb YMEHbLLEHNS PACCTOAHNS MEeX-
Yy KpenexHbIM1 3/1ieMeHTamu.

3) MpYMEHSIOT TONBbKO 419 CTePXHEN MOSTHMENPUEMHUKOB. Tam, rae MexaHn4yeckoe BO3[eliCTBYE, Takoe kak BETpoBas
Harpyska, He SIB/IAeTCA KPUTUYECKUM, MOXHO MCMOSb30BaTh CTEPXHU MOJTHUENPUEMHUKOB AvameTpoM 9,5 MM, Makcu-
ManbHOl ANMHOA 1 M.

4) Ecnv Tennosble 1 MexaHnyeckie dhakTopbl SBAAOTCA BaKHLIMU, TO 3TV 3HAYEHUSA MOXHO YBE/IMUUTL [0 75 MM2.

Mrowaan nonepeyHoro ceyeHus, ykasaHHble Bbille, MPUBOASAT B KAUECTBE OPUEHTVPA, YCTaHOB/IEHHOrO ANs Mpo-
CTbIX MPOBOAHWKOB. [Na Takvux KOHUrypaumii noBbIWEHE TemnepaTypbl, CBA3AHHOE C TOKOM MOJTHUM, MOXHO onpege-
NUTb aHa/IMTUYECKUM WM LMAPOBLIM CMOCO6GOM. MpU pacCMOTPEHUM 3/IEMEHTOB AJ1 KOHKPETHBLIX MPUMEHEHWIA, TaKmnx
Kak rmbkve BepTuKa/ibHble MOMTHUMEOTBO/bI, U 3IEMEHTOB C 60/1ee C/IOKHON reoMeTpueil, Taknx Kak MPUEMHUKN, 3/1eMEHTbI
COeAVHEHWIA, paclUMPEHHbIE NPOBOAHWKN M3 UOSIbIM U T. M., MPUHUMAIOT BO BHUMaHUE pasHble pasmepsbl.

[ns Taknx 31emMeHTOB MPOBEPKa KOHCTPYKLUMM A0/HKHA NPOBOAMTLCA Ha OCHOBE /1abopaTopHbIX UCMbITaHWA. Korga
OTAe/bHble 3M1EMEHTbI MOJTHME3aLWTbl COEAVHAIOTCS, 06pasys Lie/lbHyl0 KOHCTPYKLMIO /IoNacTi, pekoMeHayeTcsl NpoBe-
CTN MCMbITAHWE OKOHYaTESIbHOW KOHCTPYKLWN.

3nemeHTbl, Ha KOTopble AelCTBYET Harpyska, Takme Kak CTaslbHble TPOChl A4/1 TOPMO30B Ha KOHLIEBOW YacTu fona-
CTW, MOTYT 6bITb AaXe Gosee TBEPAbIMM, TakK Kak MexaHuyeckasi MPOYHOCTb YMEHbLUAETCA MPU HarpeBaHun A0 BbICOKMX
Temnepatyp. Bblio HECKOMBKO Cly4YaeB CO CTaslbHbIMK TpOCaMU A/1s1 KOHTPO/A TOPMO30B Ha KOHLEBOI YacTu ionactu,
Korga OHV C/IOMa/IUCh WN PacniaBUIMCh M3-3a TOKa MOJIHUM Aaxe npu avameTpe nposogos 10 Mm (nowasab nonepey-
HOro ceyeHus 78 Mmm2).

MoBbIlEHNe TemnepaTypbl MPOBOLHMKOB, NMPOBOASALLMX TOK MOSIHUM, MOXHO paccuMTaTb, Kak nokasaHo B ypas-
HeHumn (G. 1) (cm. Takke FTOCT P M3K 62305-1). KOHCTpYKTOP AO/MKEH YUYNTbIBATb MOBbILEHWE TEMMNEPATYPbl BCEX KOM-
MOHEHTOB, NOABEPraembIX BO34EACTBUIO MOTHOMO WM YAaCTUYHOTO TOKa MOSIHWAW, W rapaHTUpoBaTb, YTO 3T KOMMOHEHTbI
[l0CTaTOYHO MPOYHbIE AJ1A BbINOSHEHUA CBOEN OyHKLMU cpasy noc/e yaapa MOJSHUN.

114



FOCT P 54418.24—2023

'W
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a A 'Y-Cw I
K
roe 0 - 90 NoBbILLEHNEe TemnepaTypbl NPOBOAHMKOB, K;

a TemnepaTypHbIin KO3PUUMEHT conpoTueerus, 1/K;

p0 — ygenbHOe OMMYecKoe COMPOTMB/IEHME NPOBOAHUKA MPU TEMMNEPATYpe OKpyXarollein cpeapl, OM o

g — nowaab NonepeyHoro CeYeHNs NPOBOAHMKA, M2;

y — MNNOTHOCTb Matepuana, Kr/m3;
Cw — TennoemkocTb, IK/Kr ¢ K.

B Tabnuuye G.2 npeacTtaBnieHbl UCXOAHbIE AaHHbIE K YPaBHEHMIO ANA CTaHAapTHbLIX MaTtepuanos, 1 B Tabnuue G.3
npefcTaB/ieHbl NOBbILIEHNS TEMMNEPATYPbI 419 HeCTaHAAPTHbIX NPOBOAHUKOB. CnefyeT OTMETUTb, YTO B C/lyYae WUCMOJib-
30BaHu1si NPOBOAOB C NPeABapPUTE/IbHON Harpy3Koi TemnepaTypa He A0/HKHA MOBbIWATLCA [0 TOUKM NaBeHus], YTOObI He
BbI3BaTb NMOBPEXAEHNUE.

Uto kacaeTcsl Bo3geiicTBua Ha MosnHuenpuemHuki, FTOCT P M3K 62305-1 npepgnaraeT vMcnosib3oBaHUE MOZAENN
nafieHnsi HanNpPsHKeHUs1 Ha aHode WM katoge. Bbiio cenaHo HECKObKO MOMbITOK KOPPEeMpoBaTh 3Ty MOAESb C UCMbITa-

HUSIMW 1 OMNbITOM 3KCMyaTauum, Ho 6e3ycnelHo. Heobxoaumbl fJasibHelme ucciefoBaHns 41 nonyyveHnst NoHOCTbO
afeKkBaTHOI Mogenu.

Ta6nunua G.2— dusnyeckne XxapakTePUCTUKN XapakTePHbIX MaTEPUAIOB, UCMOIb3YEMbIX B CUCTEMAX MOJTHUE3ALLNTbI
(cm. TOCT P M3K 62305-1)

Martepwnan
Konuuectso
ANOMUHNIR Msarkasa ctanb Megapb HepxaBetowas ctanbl)

pO, OM * M 29 x 10“9 120 x HO~9 17,8 x KO“9 0,7 x HO-6
a, 1/K 4,0 x 0“3 6,5 x 0~3 3,92 x O"3 0,8 x 0“3
y, Kr/m3 2700 7700 8920 8,0 x KO3
8g °o 658 1530 1080 1500
cs, [x/kr 397 x KO3 272 x O3 209 x O3 —
Cw, Ix/krK 908 469 385 500

1) AycTeHnTHan HemarHuTHas.

I pnMmevyaHmne — B Ta6ru/|u,e MCnonb3oBaHbl crieaywye 0603HaYEHUST:

0S °C — Temnepartypa nnas/ieHns;
cs, [k/kr — cKpbITas TensaoTa niaBneHus.

Ta6nunya G.3— lMNoBbiWeHWe TemnepaTypsbl, K, 4ns pasnyHbIX NPOBOAHMKOB, Kak doyHKums WIR (cm. TOCTPM3K62305-1)

MonepeyHoe Martepvan
cetenve, w2 ANOMUHNIA Msrkas ctasib Megb Hepxasetowwas crtasbl)
WIR, MI)x/Om W/R, MOx/Om WIR, MOx/Om WIR, MIDx/Om
25 56 10 25 56 10 25 5,6 10 25 56 10

4 — — — — — — — — — — — —
10 566 — — — — — 169 541 — — — —
16 147 454 — 1114 — — 56 143 309 — — —
25 52 132 283 211 912 22 51 98 938 — —
50 12 28 52 37 96 211 5 12 22 188 460 938
100 3 7 12 9 20 37 1 3 5 45 102 188

1) AycTeHUTHass HemarHuTHas.
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G.7 CoeguHeHVe /lonacTb — CTynuua

B ocHoBaHuM nonacTy cucTemMa BepTUKaUTbHbIX MOSIHMEOTBOAOB OObIMHO MOACOEAMHAETCA MO0 K KpenexHomy
donaHuy nonactu, M60 K CTynuue, WIn HENOCPEeACTBEHHO K roHAos1e (06X0Aa MOALMMHUKNA U3MEHEHUS YI/ia HakIoHa U
NOALLMMHUKA OCHOBHOIO BETPOKOJIECa), MCMNOsb3ys CreLnasibHY0 CUCTEMY COeAUHEHNS.

Ecnn nonactb nMeeT perynmpyemblii yron HaknoHa (tvn D), TOK MO/THUM MOXET /MO0 NPOATU Kak Yepe3 NoALIMMHMK
M3MEHEHWs yr/ia HaK/oHa, Tak 1 BOKPYT NOALUMIMHUKA Yepes CKOJb3ALLMIA KOHTaKT, BO3AYLUHbIA 3a30p WK TMOKUIA coefuHu-
TesbHbIl Kabenb ¢ fOCTAaTOUYHbIM NPOBUCAHNEM [/ BUHTOBOIO ABMKEHUS. [Mbkoe coefiHeHMe Yepes MOALLINMHUK MOXHO
COeAVHNTL C BHYTPEHHEN YacTbio BEPTMKA/ILHOIO MOJTHNEOTBOAA OT JIONacTy.

B nonactsix ¢ TOPMO30OM Ha KOHUEBOW yacTv (Tun C) fo/mkHa ObiTh 3aluumlieHa rugpasnMyeckas cuctema, KoTo-
pas aKTVBMpyeT NpoBoj ynpasneHus. CTaHfapTHbIe rMapaBIMyeckme UIMHAPBI, KOTopble 0ObIYHO MCMONb3YHTCA, MOTyT
6bITb MOBPEXAEHbI B pe3ynbTarte WCKPEHWS OT CTEPXHS K Kopnycy uuauHapa. Kak npasusio, ruapaBiMyeckiii LavHap
3awyLaloT nyTeM yBoda MOHUM Yepes MoKyt COeAHNTE bHYI0 NepeMblyKy C JOCTAaTO4YHbIM NpoBKUcaHuem AN obecne-
YEHUS ABVKEHNWS, UMW XKEe NCMOSb3YyeTCs CKOMb3ALLMIA BO3AYLUHBIM 3a30p WK WeTka AN15 yBOoAa ToKa MOSIHUW OT rMapasn-
Yyeckoro uumHapa. Heobxoaumo yaenuTe BHUMaHNE YMEHBLUEHWIO NPOBUCAHUS B TaKUX COEMHUTESbHBIX NepeMblukax,
TaK KaK WHAYKTMBHOE MNafeHue HanpsxkeHus yepes NpOBMCAIOLLYH YacTb MOXET OblTb OYEHb CUJIbHLIM, BbI3blBas TeM
caMbIM HeJOCTaTOYHYIO 3aluTy UMAnHapa.

HesaBucrMO OT MCNO/b3yeMOro Tvna nHtTepdelica Mexay 10nacTblo U CTYNULER, 3NeMEHT/KOHCTPYKUMSA OO/DKHbI
6bITb BEPUULMPOBAHbLI C UCMO/Ib30BAHUEM UCTbITAHUIA Ha dm3nyeckoe nospexaeHne 60blunm Tokom B C.3.3.

G.8 BoageiicTBme nosns Ha onactb BlY

G.8.1 O6LUMEe NOMOXEHWA

Nonactn B3Y Haubonee noasepxeHbl BO3AEWCTBUIO NPSIMbIX YAAPOB MOSHWK. Kak aTo onvcaHo B G.8.2, BeposT-
HOCTb MonagaHus yaapa MOSHAN He MOXET ObITb onpeesieHa NnocpeicTBOM BbICOKOBOJSIbTHLIX UCMbITAHUM, ONMUCAHHBIX B
npunoxenunn C, NO3TOMY /yylle BCEro ONpeAesinTb ykazaHHYH BEPOSTHOCTb HAa OCHOBE aHa/iM3a CTaTUCTUYECKMX AaHHbIX
[ONs1 aHa/IOTMYHbIX 10NacTeli B YC/I0BUSIX aKCM/TyaTauuu.

OnbIT 3KCnnyaTaumm pasnnyHbIX KOHCTPYKLUMIA nonacTeil pasninyHbIX NPOn3BoAMTENeN nokasas, Yto 6onbLuas vyacTb
NPsAMbIX YAAPOB MOJSIHAM NPUXOAUTCA Ha BHELLHIOW 4acTb /I0nacTu. VccnefoBaHus ykasbiBatoT Ha TO, YTO BEPOSATHOCTb
NPSIMOro yaapa MOJTHAW NOBbILLAETCA 6/IMKe K BEPLUMHE NI0NacTy.

G.8.2 MNMpnmeHeHve

LLeﬂb npeacrtaBsieHNa NOJIEBbIX AaHHbIX MO pacnpeaesieHnio To4ek nonagaHna MOJSIHUM Ha BETPOINIEKTPUYECKNe
reHepaTopbl — 06ecneynTb, YTOObI N3rOTOBUTENN (POKYCMPOBa/IN KOHCTPYUpOBaHue 1 padmelleHne CM3 B adhhekTUBHOI
MaHepe, T. €. pa3MeLLeHe OCHOBHOW 3aluThbl Ha y4yacTke B KOHLEBOW YacTu nonactu. MNpeAcTaB/ieHHble MONEBble faH-
Hble OCHOBaHbl Ha HECKOJ/IbKMX KOHCTPYKUMAX /TONacTei, NCCnefoBaHHbIX 3a npollejllee aecAatuieTne, BbISBYB YeTKoe
pacnpegeneHve nonagaHunii MOSHUW 1 NOBPEXAEHUS B pa3/IMYHbIX MecTax Mo pasmaxy nonactu. [aHHble Haxogatcsa B
OTKPbITOM A0CTYNe 1 OAHO3HAYHO AEMOHCTPUPYIOT TPeH 60/1ee BbICOKOM BEPOATHOCTU yJapa y KOHLEBOrO yyacTka /10-
nacTu.

Pacnpep,eneHme TOoYekK nonagaHua MONHUW, npeactaB/ieHHOe 34eCb, MOXET OT/IMYaTbCA OT BbIBOAOB B OTHOLLUEHUU
cneumasnbHbIX SI0NacTeil Ha cneumanbHbIX Nowankax, U npyu ycnoBumn, YTo U3roToBUTENM CObpany Takylo UHGopMaLmo
Mo MX CO6CTBEHHBIM KOHCTPYKLUSIM SIONacTeil Ha COOTBETCTBYHOLLMX M/IOLWaAKax, TakMe faHHble AO/HKHbI MCNob30BaThCs
B KAYecTBe BXOAHbIX A1 KOHCTPYVPOBaHUS.

G.8.3 BospgeiictBre nons

B tabnuue G.4 npuBefeHbl 0606LLEHHbIE pe3y/ibTaTbl HATYPHbIX WCCNeA0BaHWi pas/inyHbix B3Y, npu KOTOpbIX
TOUKM MoMafjaHns MOJSIHAW BbISIBIEHbI 38 CYET MPOBEPKM /I0NacTeil 1 OLEHKM YCMELUHON 3aliMTbl OT yAapoB MOSHWA, a
TaKke yAapoB, Bbi3blBAKLLMX MOBPEXAeHMe nonacteil. MpoBepka sionacteil oxBaTbiBaeT OCMOTP sionacteli 6eperoBbIx
n mopckux B3Y, nonactei, M3roTOBAEHHbIX W3 yraennactnka U apMrpoBaHHOrO CTEKIONIACTMKE, a Takke nonacteli ¢
pasniMYHbIMM MOSTHUENPUEMHMKAMMN 1 BEPTUKa/IbHLIX MOMTHUEOTBOAOB. PaccmartprBaemblie A/IMHBI lonacteil oxBaTbiBav
AvanasoH 39—45 M, co cnefyrowymM pacnpefesnieHnemM yaapoB MOJHUIA Ha /IoNacTsAX BETPO3/IEKTPUUECKMX TEHEPATOPOB
MO CPaBHEHUIO C PACCTOSHWEM OT BEpPLUMHBI S10NacTu.

Tabnuuy G.4 MOXHO MCMOJb30BaTh /19 CCbIIKW, €CNM OTCYTCTBYET CneuuanibHas HGopMauus.

Tabnunuya G.4— OuanasoH pacnpegeneHnsi NpsmMbIxX yAapoB MOMHUM B pe3y/ibTaTe NosieBbiX UCCNe0BaHMn Mo coopy
[JaHHbIX B OTHOLUEHUW pacnpefenieHns nonajaqHns B 3aBUCUMOCTM OT PacCTOSIHUA OT HAKOHEYHVKOB sionacteli BAY gnu-
Holi 39—45 M c/6e3 yrnennacTuka

PaccTosHus OT HakoHeuHVKa, M [viana3oH pacnpegeneHvs npsambIX yaapos MOSHUK, %
0—2 71—99
2—A4 0—10
4—6 0—10
6—8 0—4
8—10 0—4
OcTaUibHble 0—4
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MpunoxeHve H
(cnpaBo4HOE)

MpoBepka CXO0ACTBa KOHCTPYKLMM slonacTeli ¢ KOHCTPYKLUMSIMU flonacTei, UCNbITaHHbIMU paHee

H.1 O6Lme nosioxeHus

Kak ykazaHO B 8.2.3, JO/KHbI ObITb MPOBEPEHbI XapakTepUCTUKN MOJTHMEe3almMThbl onactein BIY. MepBoe nepe-
yncneHve 8.2.3 onucbiBaeT MCNOMb30BaHUE WCMbITAHWA BbICOKMM HampshkeHuem U 60/bLUMM TOKOM, MPOBOAUMbIX, Kak
onucaHo B NpWIoXeHun C, N Kak TOMIbKO KOHKPETHbIA TUM fonactu NporaeT 3TM WCNbiTaHus, TpeboBaHns AOKyMeHTa
6yayT BbINO/IHEHBI. YacTo coueTaHne YMCNEHHbIX METOAOB M0 OLEHKE pacnpefenieHnst Toka U HanpsKeHUs UCMosb3yHTCH
B COYeTaHusAX ¢ nabopaTopHbIMU UCMILITAHUAMW Ha PasNNYHbIX 3Tanax cos3gaHns BAY, ofHako nuvilb nosiHomactabHas
3KCNepUMEHTa/IbHan NpoBepka ABNSAETCA OKOHYaTE bHbIM MOATBEPXKAEHVEM COOTBETCTBUS.

[ns anbTepHaTMBHBIX KOHCTPYKUMIA NloNacTein nnmM HOBbIX BEPCUI CYLLLECTBYHOLLIMX KOHCTPYKLMWIA, KOTOpble OT/MYa-
I0TCA MO AJIMHE flonacTe, yknagke c/oes, W T. M., CyLEeCTByeT BO3MOXHOCTb 3asB/IEHNS O NPOXOXAEHUN NPOBEPKN 3a
CYET CXOACTBa. DTO BO3MOXHO, €C/IM KOHCTPYKLUMS /IONacTU CUIbHO He OT/IMyaeTcs OT NpeALllecTBYIOWei NpoBepeHHo
KOHCTPYKUMW, W, eCn DYHKLMOHa IbHbIE napameTpbl IONacTy No OTHOLUEHWIO K MO/THMEBON OGCTAHOBKE OCTAlOTCA MpeXx-
HUMK. KOHKpEeTHbIe OLeHVBaeMble acneKTbl A1 YTBEPKAEHNS O CXOACTBE SlonacTeli CornacyTcs Mexay Urotosutenem
nonacteli, 3aKa3unkom WM OpraHoMm Mo ceptudivkaumn. B HacTOSALWEM MPWIOKEHUWN MPUBOAATCA NpUMepbl Tem, pac-
CMaTpUBaEMbIX MPY OLLEHKE.

H.2 OrpaHnyeHnst Mo CXoacTBY

Mpn NpoBEpPKE XapakTepUCTMK MOJSHME3aLLMTbI flonacTeli BOY 3a cuUeT cxoAcTBa CpaBHUBAOT MCXOAHYO f1onacTb,
«fionactb 1», KOTOpasi A0 3TOro Gbla yCNeLHO NPOBEPEHA HA COOTBETCTBME TPE6OBAHUAM HACTOSILLErO CTaHAapTa nyTem
YCMELUHOTO NPOXOXEHUSI BCEX WCMbITAHWA BbICOKMM HamNpPshKEHNEM W GOMbLUMM TOKOM, OMUCAHHBIX B NpUAoKeHun C, u
HOBasi, HO MOXOXasi /I0MacTb, «/0NacTb 2». [pU CpaBHEHUN AO/MKHO OblTb 3adIMKCMPOBAHO Kak CKOHCTpyMpoBaHa /10-
nacTb 2 1 Kak onpeaesieHbl ee pa3Mepb! MO OTHOLLEHMIO K lonactn 1

B cpaBHeHWUM y4acTBYHOT TO/MIbKO flonacTyi 6e3 A0NO/THUTENbHBIX 3NEKTPUYECKUX YCTAHOBOK, T. €. SIoNacTu, UCNosb-
3ytoLLMe CTeKIoNNacTuK 1 yrnensactuk, a CM3 cocToUT M3 MOJTHUENPUEMHIKOB M BEPTUKANIbHOrO MOSIHMEeOTBOAA. Jlona-
CTn, nMvewwime nonosIHNTETbHbIE 3/IEKTPUYECKME YCTAHOBKU (,El,aTl—IVIKVI, Harpesartenu, aKTUBHbIN KOHTPO/1b NOTOKa, UT. I'I.),
He MOryT 6bITb BEPUPULMPOBaHbI 3a CHET 3as9B/IEHNS CXOACTBA, M NMO3TOMY OLEHKa KOHCTPYKLMMN 1 XapaKTepPUCTUK MOMHUN
[O/HKHA ONMpaTbCs Ha TLATEe/bHbIA aHan3 1 NocNeAoBaTe/IbHOCTb UCMbITAHUIA.

Lns yTBEpXAEeHNS 0 CXOACTBE ABYX Pa3/IMYHbIX KOHCTPYKLMIA lonacTeli No cornacoBaHnio MOSTHUESALLMTbI AO/DKHbI
ObITb NMPOBEPEHbI M NOATBEPXAEHbI acnekTbl, NpuBeAeHHbIe B Tabnuue H.1.

Tab6nunuya H.I1— AcnekTbl, KOTOpble HEOOGXOAMMO MPOBEPUTL ¥ NMOATBEPAUTL NPY OLLEHKE CXOACTBA /lonacTeit
CpaBHeHVe flonactu 2 ¢ flonactbto 1 la Het
1 KoHcTpyKums

11 OTnmuyaeTcs M ToMWMHA C/I0UCTOr0 MaTepuasia Ha oTpeske camblx KpaiiHux 5 m nonactu 2 6o-
nee yem Ha 30 % OTHOCUTESLHO flonacTu 1?

12  OtmuaeTtca fmM yknagka no pasmaxy sionactu (paguyc, rae 3akaHuvMBatOTCA C10M) CIOMCTOrO
mMartepuasia 1 3anoHaLWnx matepmasioB 6onee yem Ha 10 % B OTHOLIEHUN KpaHUX 5 M?

13 Haxogutca nn gnivHa xopgel nonacti 2 B npegenax 20 % AvHbI XopAbl IoNacty 1 B OTHOLLEHUN
KpaHux 5 M nonactun?

14 Haxopgutcsa nun TonwpmHa npochmnsa nonactu 2 B npegenax 25 % TonwmHbl npodnna nonactm 1
ANa KpaliHnx 5 M nonactu?

15 Asnserca /m koHuenuma CM3 (Tvn MOMHWEOTBOAOB, BEPTUKa/IbHbIE MOJSIHUEOTBOAb!, COeAUNHU-
TeslbHble 3/1IeMEHTbI, YpaBHMBaHWE MOTEHLMAasIoB, KOMMYEeCTBO anemeHToB CM3, auanektpuye-
CKasi NPOYHOCTb M30/IAUMOHHBLIX MaTEPUaIOB, TOJLIMHA U30MSLMN) OAUHAKOBOK?

16 OAVHAKOBO M KOIMYECTBO BO3AYLUHbIX MO/THNEOTBOAOB B OTHOLLEHUN KpaHUX 15 % A/IvHbI No-
nactun?

17 HaxoguTtcs n OTKIOHEHVE MOJIOKEHNST MOSTHMEOTBOAO0B, U3MEPEHHOE OT KOHLIEBOI YacTu flona-
cTn B npegenax 10 % B OTHOLWIEHWMN kpaitHux 15 % annHbl nonactu?

1.8  OauHaKoBO /N corfiacoBaHne U30MALUY B OTHOLLEHUW U30/IALMM BEPTUKA/IbHBIX MOSTHEOTBOL0B
(TonwpyHa nsonauMn He otiMyaeTca 6onee yem Ha 10 %)?
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OkOHYaHve Tabnmupl H. 1
CpasHeHue fionacTtu 2 ¢ sionacTbto 1 Ja Het
19 OavHakoBO N onpegenieHne naowaan nonacT CorfiacHo npunioxexuio F.1?

2 MaTtepuvansl

21 M3roToBnieHa /i1 onacTb 2 U3 TeX e MaTepuasioB, YTo U 1onacTb 1 NPUMEHNUTESIbHO K OCHOBHOW
TEOMETPUN KOHCTPYKLMN?

2.2 OfavHakoBa nin ceasylowas cucrema?

2.3 SBnsieTcs /M OAVHAKOBbLIM MaTepuasl BO3AYLIHbIX MOJIHAEOTBOZOB KOHLEBOW 4YacTu (OAMHAaKo-
Bble MaTepuasibl META/I/IMYECKOTO OCHOBaHWS B CraBax)?

2.4 fBnseTca M ogNHaKoBbLIM MaTepuan 6GOKOBOrO MO/THMeoTsoga (O,qVIHaKOBbIe Martepuasibl MeTasl-
JIn4eCcKoro oCHoBaHuA B cnnaBax)?

2.5  CpenaHo fv ypaBHUBaHWE MOTEHLMAIOB Mexay napasifesibHbIMU NPOBOAALLMMU YacTsIMU C Tol
e A/VHOl paguyca OTHOCUTENIbHO OBLLEH A/IMHBI KOHKPETHOI nonacty +10 %?

OnpepeneHne aspoaMHaMMYecKnx TEPMUHOB NOMNacTy NokasaHo Ha pucyHke H.1. B ciyyae BbISIBNEHHbIX M3MeHe-
HWIA, KOTOPbIE MOTYT CEPbEe3HO MOBAUSTb HA YCTOWYMBOCTb KOHCTPYKLWW NpY yAape MOJSHWAKM, HEOOXO0AMMbI UCTbITaHUS.

Ecnm Ha Bce Bonpockl gaH otBeT «[a», CM3 B AByX NonacTsaxX MOXeT ObiTb 06bsABNEHA CXOAHOW 1 Bepudmkaums
nonacTu 2 MOXeT OCHOBbIBATLCS Ha YCMeluHol oueHke nonactu 1. Ecnv ogyH MM HECKOSIbKO NMYHKTOB OTK/OHSIKOTCS, TO
cnepyeT TuwateslbHO OUEHUTb OT/IMUUA AN YCTAHOBNEHUST HaIMumna (hyHKLMOHAIbHOTO CXOACTBA.
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Mpunoxerne /
(cnpaBo4HOE)

MNMpoBepka ajeKBaTHOCTU MeTOA0B UNC/IEHHOFO aHan3a,
NCMNOMIb3YEMbIX MPU CO34aHUM 30H MOJSTHME3ALNTbI

11 O6Lme rnosioXeHus

ALEKBATHOCTb YNC/NEHHbIX METOAOB, MCMOMb30BaHHbIX NPU pa3paboTke 1 npoBepke 3M3 BIY, npoBepstoT cpaBHe-
HMEM MOJTyYEHHbIX PE3Y/bTATOB C pesy/ibTatamn UCMbITaHUii aHalorMyHbIX reoMeTpuii. HacTosiLee nNpuioxeHue Broya-
€T yKa3aHusi, KaKk MOXHO BbINOJIHUTL Takyld NPOBEPKY C MCMOMb30BaHWEM O6LLUMX NpefocTaBnseMbix reoMmeTpuii. Paspa-
60OTUMK MHXEHEPHOTO aHa/In3a Ha OCHOBE aHaIMTUYECKOTO WM YNC/IEHHOTO aHanm3a A0/MKeH AOKYMEHTasIbHO 0hOPMUTL
CpaBHeHVe C pesy/ibTatamy UCMbITaHUA UM NOMIEBLIMU AaHHLIMU, MOATBEPXKAAIOLLME, YTO BblYUCAUTESBbHbIE NpOLEeaypbI
afekBaTHbl o5 ueneil paspaboTku 1 nposepkn 3M3 BIY.

1.2 PacnpeaeneHne HanpshkeHWsl 1 Toka /lonacTu

Mocne nepexeata ygapa MOMHUM MOJSTHAEOTBOZAMYM JSIONAacTV TOK MOIHUM GyAeT npoTekaTb Yepes sionacTb Mo Ha-
NpaB/IEHUIO K KOHLEBOMY MOJTHUEOTBOAY Ha KOMesie K CTynuue uam roHgosne. [ns nonacTeil, cogepxalimx npoBogsiume
3n1eMeHTbl BHe 3M3, cornacoBaHne MOJSIHME3aLWTbl AO/HKHO ObITh BbIMNOSIHEHO TakuM 06pa3oM, YTobbl o6ecneunts M60
[0CTaTOYHOE U30/MPOBaHMe, pasfenMTesibHble paccTOsHUS WM afeKBaTHOE YpaBHMBaHME NOTEHUMANOB. [na 3Toin uem
4acTO WCMOMb3yeTCs YUCMEHHbIN aHanu3, ¥ NPOBEpPKy MyTEM CPaBHEHWUS pe3ynbTaToB MOLE/IMPOBaHUS C pesy/ibTaramu
UCMbITaHWI reoMeTpuiA, BOCNPOM3BOAA NOAPOOHOCTN KOHCTPYKLMM flonacTty.

PucyHok 11— lMprmep reoMeTpum gNs MMUTaUMU pacnpegesieHns HanpshkeHns 1 Toka B sionacTtu
(nokpbITMe nonacTtun go6aBNeHo A5 YAYULWEHNUS NOHUMaHUS)

FeomeTpusi Ha pucyHke 11 gemMoHCTpupyeT cnegytollee:
- MpocTas YMeHbLUEHHAsi MO pa3Mepy /iIonacTb ¢ 6asikamu AnnHol 5 n 10 M (BOCNPOM3BOAALLMMY UHAYKTUBHOCTL U

COMPOTUB/IEHWE peasibHbIX MaTepuasioB Sonactu),

- BEPTUKa/IbHbI MOJIHAEOTBOZ, HA OAHOWM CTOPOHE BHYTPEHHEN Neperoposky, YKOPOUEHHbI C KaXKAOT0 KOHLa,

- CUrHa/bHbIV Kabenb Ha Apyroii CTopoHe BHYTPEHHE Neperopoaku, Bce YKOPOUeHo B KOMese, U BbiBeeHO Ha 3a-
XXVMbI MOJSIHOTO COMPOTUB/IEHUS HA NOAMNYTU K BbIXOAY.
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MocnepoBaTenbHOCTb NMPOBEAEHUS UCTIbITAHMSA [O/MKHA OTpaXKaTb BEChb AMana3oH BPEMEH MOBbLILEHWS A1 ecTe-
CTBEHHO BO3HMKaKOLWMX (DOPM KPMBOI TOKa MOJSIHWAW, a AOMYCKW MPU CPaBHEHUU WMUTUPYEMBIX U U3MEPEHHBLIX MUKOBbLIX
TOKOB A0/DKHbI ObITb B npeaenax 20 %. 3TV ucnbITaHnsi MOryT NPOBOANTLCS cornacHo C.3.3.

13 AHann3 KOCBEHHbIX BAVSHWIA

[Ns ToKa MOSHWK, NPOTeKaloWero B CTynuue, roHaone win 6allHe, GyAeT Mose3HO OLEeHUTb KOCBEHHbIE BIIMSIHUS
Ha OCHOBE aHa/IM3a WM YKC/IEHHOro MOJEeNMPoBaHVsl. B 3TOM c/lydyae MOXET MCMOosIb30BaThCs Crefytollas reomeTpus,
Korga noAxod npeaycmatpvBaeT BBECTV TOK MOSTHUM, AEMOHCTPUPYSI pas/iMuHble XapakTepucTUKM (MUKOBLIA TOK, YacToT-
HOEe COAEPXaHWe, UT. N.), N CPABHUTb Pe3y/bTaTbl UCTIbITAHUI C UMUTUPYEMbIMM 3HAYEHMSIMU. [LONyCKaeTcsi MCNosib30BaThb
reomMeTpuio, NPUBEAEHHYIO HAa PUCYHKe 12

PucyHok 1.2— lMpuMep reoMeTpumn A5 UMATALMU KOCBEHHBIX B/IVSIHUIA HA FTOHAO0/MY

leomeTpus Ha pUCYHKe /.2 AEMOHCTPUPYET cneayoLee:

- YNPOLLEHHasA KOHCTPYKUMA roHgonsl (3 x 1,5 * 1,5 M), KoTopas onpeeneHa B CTaH4APTHbIX CTaslbHbIX Npodinnsx,
[IBYCTOPOHHME paMmbl, CBApEHHbIE BMECTE, U YeTbipe 6asikn, COeAuHsIoWe ABe pambl;

- iBE MaHe I CMOHTUPOBAaHbI Ha KOHCTPYKLMKM, a Kabenenposog NpoTAHYT Mexay ABYMSI NaHensimu;

- BHYTPX Kabenenposoga MOXHO NPOSIOKUTb CUrHa/IbHbI Kabeslb, C BbIBOAOM Ha 3a3eM/ieHNe C OJHOTO KOHUA, U
MeXy KOHLLaMW NOSIHOTO CONPOTMB/IEHWS Ha [pYroM;

- NoAaTb TOK U U3MEPUTb 3HAYEHUE TOKA B Pa3/IMYHbIX MyTHAX, @ TakKe HanpshkeHve Mexay KOHUamy LUTbIPbKOB
CUTHa/IbHbIX Kabenei.

MocnepoBartenbHOCTb NPOBEAEHNS UCTIbITAHUIA 4O/HKHA OTpakaTb BECh AMana3oH BPeMeHW MOBbILEeHWS An1s ecTe-
CTBEHHO BO3HMKAIOLLMX JDOPM KPUBOWA TOKa MOJIHWW, & [OMYCKW MNPy CPaBHEHUN UMUTUPYEMBIX U U3MEPEHHbLIX MUKOBbIX
TOKOB A0/DKHbI ObITb B Npeaenax 20 %. 3T ucnbiTaHnsi MOryT NpoBoAnTbLCs cornacHo C.3.3.
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MpunnoxeHwve J
(cnpaBo4HOE)

NcnbiTaHe BpallalolmMxcs 3/1IEMEHTOB

J.1 O6LLMe NOMOXEHWS

McnbiTaHne NPUMEHSIIOT K NOALIMMHMKaM flonacTeil BeTpokosnieca B3IY. OCHOBHOM LEMbl0 MCMbITaHWUS ABMSETCA
onpefeneHe cnocoGHOCTY MOALUMMHMKA NPOBOAUTL TOK.

Tpe6oBaHMs K UCMbITAHUAM, B 4aCTHOCTM, K UCTbITyeMbIM 06pasLam U UCMbITaTe/IbHOM CXeMbl, pas/nyatoTcs Ans
NOALUMMHMKOB, KOTOPbIE MOTYT CHATATLCA HEMOABWKHBIMU WM KBA3UCTALMOHAPHLIMY B Cllydae yaapa MOSIHWW, Hanpuvep
NOALUMMHMK OCEBOrO LUApHMPa, W NMOALIMMHUKOB, KOTOPble MOMYT CUATATbCS BPALLAKLMMUCS TakkKe W B Ciyyae yaapa
MOJIHUM, TaKue KaK OCHOBHbIE MOALIMMHUKN.

McnbiTaHve He BpallatoLWEerocsi U He HeCyLLero Harpy3ky NoAWmMnHUKa MOXET NPeACcTaB/IsiTb HAUXYALUNIA CLEHAPUIA,
KOTOpbIA UCMOMbL3YHOT, C/IM U3rOTOBUTE/b HE NPEfOCTaBSIET AOMNOSIHATENIbHON MHhopMaLyn.

J.2 O6pa3subl 4715 UCTIbITaHWi

J.2.1 O6pasupbl 4/19 NCNbITaHMIA HENOABWXHbIX/KBa3nUCTaUOHaPHbIX NOALUMMHNKOB

McnbiTaHus NpoBoAAT € NoNHOMacLITabHbIMK 06pasuamm NOALIMIHUKOB, KOTOPbIE YCTAHOB/IEHb! B CEPUIHBIX BIY.

J.2.2 O6pasubl 419 MCMbITaHWI BpaLLaoWLMXCS NOAWMMHUKOB

VicnbiTaHUst NPOBOAAT Kak C MOJSIHOMAcLUTabHbIMK 06pa3uaMun MOALUMIHUKOB, KOTOPbIE YCTAHOB/EHbI B CEPUMHbIX
B3Y, Tak 1 ¢ 3ameLjalommmn o6pasuamu.

MoAWwmnnHYK AO/MKEH BbITb YKazaH marotosutenem BIY. Ecnm ncnbiTaHMs NPOBOAAT € 3aMellalolymm obpasuamiu,
[OMKHBI ObITb NPeAOCTaB/IEHbI BbIMUC/IEHWS ANS AEMOHCTPaUMM KO3(hMUMEHTOB MacLLUTabuUpoBaHWs 1 BUSHWIA. B npo-
TOKOJ1e UCMbITaHW [O/MKHBbI BbITb ONpeaeneHbl 060CHOBaHMSA A1 MaclUTabyMpoBaHHbIX NapamMeTpoB.

J.3 VcnbITatesibHas cxema

J.3.1 VicnbITaTenbHas cxema /19 UCMbITaHWii HeNOABWKHbIX/KBa3CTaLMOHaPHbIX NOALWMMHUKOB

B Xofie McnbITaHWiA NOALIMMHUK AO/MKEH NEXaTb Ha M30/IMPYIOLLEM MaTeprase, Kak 3TO NnokasaHo Ha pucyHke J.1
(N10CKOCTb OCHOBaHUS Hanpas/fieHa K nosy). Tok yaapa MOHAM AO/MKEH NOAABATLCS HA KOJbLO MOALMIMHMKE, COEAVHEH-
HOrO € /lonacTbio. [lpyroe KosbLo A0/KHO 6bITh 3a3eM/IEHO Ha reHepaTop.

MoAWwmnHMK KnanaHos Hactun

PucyHok J.1 — TMprmMep ncnbiTateNibHOM CXEMbI A1 MOALIMIHUKA OCEBOro LapHMpa
Mopady ucnbITaTe/IbHOTrO TOKa OCYLLECTBASIIOT MO KpaliHeli Mepe B OAHOI TOYKe BBOAA, CM. PUCYHOK J.2. Touky()

BBOAA ONpPeaenstoT B 3aBUCMMOCTM OT TOro, Kak noAwwunnHukK nogcoegmHeH kK CM3 B3Y. MNMapameTpb! y3/10B No4BOAA TOKa
[O0J/KHbI COOTBETCTBOBATL TOKY KOPOTKOIO yAapa, a Takke TOKY ANUTesIbHOro yaapa.
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eHepaTop TECTOBOIO MMMY/bCa
PuicyHoK J.2 — MpuMep BBOAA UCTLITATENBLHOMO TOKA B MOALIMIHIK OCEBOrO LLapHupa

J.3.2 VcnbITaTenibHaa cxema 418 UCMbITaHNA BpalLatoLLMXCA NOALLNIHUKOB

VcnbiTaTenbHbIl reHepaTop AO/MKEH ObiTb MOACOEAVMHEH K Basly BeTpoKosieca (TOYHasi komust), a cekuust kopnyca
NOALUMMNHMKA BETPOKO/Ieca TaMm, rae oHa ykasaHa, NoACcoeAvHSIETCS K 3a3eM/IeHNI0 reHepaTopa (cM. pucyHok J.3). Cxema
3aK/OYNTENBHOTO UCTIbITAHWS [OMKHA ObITb YKa3aHa NnoApo6HO U3roToBuTeNleM. Bce ToukM BBOAA A0MKHbLI BbITb B COCTO-
AHUN NPOBOAUTL MOJHBIA TOK MOJTHUN.
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Bua c6oky
Cbopka Bug, cnepey
NOALLMMHMKA Ban potopa
potopa

J.4 MpoBeaeHne 1CnbITaHWi

McnbiTaHve Bpallalolwyxcsl 3/1eMEHTOB CieflyeT BbIMOHATL C COG/OAEHNEM O6LLMX NPaBU UCMbITAHWIA Ha Npo-
BOAMMbIA TOK cornacHo C.3.3. NSl UCMbITaHUs! BPALLAIOLLIMXCS 3/IEMEHTOB MPUMEHSIOT Criefylolime [LONo/THUTE bHbIE
npasuma.

B vcnbiTaHnM NoAWMUMHUKA M3MEHEHUS yria HakfnoHa Heo6xo4MMO MCNosb3oBaTh NapaMeTpbl YM3, BbiGpaHHOW Ha
OCHOBE aHa/n3a pucka WM 06bABMEHHON M3rOTOBUTENIEM, W UCMO/Mb30BaTb HE MEHee TPEX UMMY/bCOB MOJTHU.

WcnbiTaHusi cneflyeT NpoBOAWTL C NEPBbIM KOPOTKMM YAAPOM W A/IUTENbHLIM YAAapOM B KOMOUHUPOBAHHOM MMMY/lb-
ce W TaKkke B OTAE/bHbIX UMMYbcax. N5t OTAENbHbIX MMNY/ILCOB UCMbITaHUe ANUTESIbHON TOKOBOM Harpyskoii cnefyet
BbINO/IHATL MOC/IE KAXXA0ro MMMY/Ibca NepBOro KOpoTKoro yaapa. Mocsie UCMbITaHUs KOPOTKAM U ANUTENbHBIM TOKOM Mof-
LUMMHVK AO/MKEH ObIThb UCMbITAH HA HU3KOE MOJIHOE COMPOTUB/IEHUE MEXAY BHYTPEHHUM U BHELLHWUM KO/bLIOM MOZALLMMHMKA
3a CYeT MCnosib30BaHUs n3mepuTesibHoro Toka 10 A. MocnegoBaTenibHoe COMNPOTUB/IEHWME WUCTbLITYEMOro o6pasua A/s
KaXK[,0r0 MCMbITAHWSI U NOC/e NPOBEAEHNSI UCMbITaHUS AO/HKHO PErcTPMpPOBaTLCS.

B Ta6nuue J.1 onvcbiBaeTca MoC/eAoBaTelbHOCTb UCTbITaHWA ANS UCMbITaHWs GOJbLUIMM TOKOM BpalLaroLLIMXCs]
3/1eMEeHTOB.

B xofie NpoBefeHVst UCTIbITaHUI MOALUMMHMK HE AO/HKEH BpalLaTbCA WM HAXOAWTLCS MOA, Harpy3Koi, ecnn ToMbKo
U3roTOBUTESIEM HE YKa3aHO WHOE.

Kpome Toro, pekoMeHayeTcs BbINO/IHUTL U3MEPEH/e TEMNepPaTypbl B6M3M TOUKM BBOAA TOKA.

Ta6nuya J.1— lMocnefoBaTeNlbHOCTb UCTbITAHWIA GOLLLMM TOKOM BPALLAIOLLMXCS 3/IEMEHTOB

Howmep HassaHue MapawveTp (3HaveHne)
1 3mepeHne nocnenoBartesibHOro ConpoTuB/eHNs —
2 MepBbIli KOPOTKMIA yaap [imp (10/350 mkc)
3 [nuTenbHblii yoap 'long (0.5C)
4 M3MepeHne HU3KOro MOJIHOTO COMPOTUB/EHNS —
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OkoH4yaHve Tabnmupl J. 1

Homep Ha3saHune
5 MepBbI KOPOTKNIA yaap
6 LnutenvHolli yaap

7 VI3mepeHne nocnefoBaTesibHOro ConpoTUB/IEHUS
8 MepBbIi KOPOTKNIA Yaap
9 [nvTenbHbiin yaap

10 Vi3mepeHne nocnenoBaTteibHOro ConpoTUB/IEHUSA

J.5 3aktounTensbHble UCTIbITaHUA U OLEeHKa pe3y/ibTatoB MCMbITaHNI

MapameTp (3HavyeHune)

/imp (10/350 mkc)

/long, c)

fimp (10/350 mkc)
flong (0-5 ©)

Mocne ucnbITaHUs MMMy/ibca CornlacHo J.3 NPOBOAST BU3YasibHbIA OCMOTP MOALMMIHUKA U OCYLLECTB/ISIOT U3Mepe-
HWe nocsiefoBaTe/IbHOr0 CONMPOTVB/EHWST UCMBITYEMOTO 06pasua MexXay BHYTPEHHUM W BHELIHVWM KOJbLOM MOALUMMHMKA
(cm. pucyHok J.4). na uamepeHus creayeT UCMob30BaTh UCTOUHMK TOKA C MUHUMasIbHLIM TOkoM 10 A.

3ak/loumTeNIbHasi OLEHKa WCMbITaHWS MOALIMIMHMKA A0/MKHA ObiTb CcAenaHa WU3roToBuUTesIeM MOAWMMIHUKA, W OHa
[0/XHa BK/OYATb OLEHKY OCTaBLLIErocs 3KCMayaTauMoHHOro pecypca NoAWwmMnHUKa Nocie UCbITaHus.

PucyHok J.4 — lMpumep n3mepeHus nociefoBaTe/lbHOro CONpPOTUB/EHNS UCMbITYEMOro o6pasua
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MpunoxeHve K
(cnpaBo4HOE)

YMeHbLEeHNe BANSHUS MarHUTHbIX NoJsiell, BO3HUKAKLWUX NPy yaape MOJSTHUN

K.1 MNMpoBogswme coeanHeHmna CM3

V3-3a HeyCTOVNI/IBOVI npupoabl Toka MOMHUX NageHne NUKOBOro HarnpsXxeHna B MOJIHNEOTBOAE MOXET ObITb Bbl-
PaXeHO Kak

u=th (K.2)

roae L — WHAYKTUBHOCTb MOJIHMEOTBOAA, H/M;
dildt — makcumanbHasi CKOPOCTb U3MEHEHUSI TOKA MOJHUK, A/C.

MH,quTMBHOCTb MO/1HMeoTBOoAa, Kak npasunsio, MOXHO cHMTaTb Ha ypoBHe 1 MKrH/M, MaKCuMasibHasa BennYnHa
dildt moxeT n3meHsTbes o1 0,2 o 200 KA/MKC B 3aBUCUMOCTM OT yaapa MOJIHUM 1 YPOBHSI TOKa MeXay OTAefIbHbIMW MOJ1-
HueoTBogamu. Takmm 06pa3oM, BAOMb NMPOBOAALLMX COEAMHUTESbHBIX nepemMbliek CM3 pa3HOCTb MOTEHLUMANIOB MOXET
pocturatb 200 KB/M 1 BbI3BaTb NOBpPEXAeHNE KOMNOHEHTOB BIY.

Hanpumep Ha cxeme, nokasaHHol Ha pucyHke K.1, gBa 6110ka ynpaBneHus BHYTpU FOHAOMbI B3Y Haxopdatcs Ha
pasHbIX METa/I/IMYECKUX M/IOCKOCTSAX, KOTOpble COEAMHEHbI MEeXAy CO6Ol MeTa/I/IMYEcKol nepembivkoil. Korga Tok mos-
HUWM MPOXOAUT COEAUHUTENbHYIO Nepembluky, noTeHuman 6710ka 1 noBbiaeTcs No OTHOLUEHUIO K NoTeHumany 6noka 2.
Takoe n3MeHeHne noTeHLpana MOXeT NPUBECTU K NMOBPEXAEHMI0 060MX 6/10koB. CUTyaLmio MOXHO YNyULINTb XOPOLLUM
COEeAVHEHVEM, HaJexalled Npoknaakoi kabenein n/mnu 3awpmtoli Y3UI ¢ curHasibHbIM MPOBOAOM WM UCTONb30BaHNEM
3KPaHMPOBAHHOIO CUTHANIBHOTO Kabensi C 3alMTHbIM 3KPaHOM, NMPUCOEAUHEHHBIM Ha 060MX KOHLax kK CM3.

PucyHok K.1 — [1Ba 6510ka ynpasfieHusi, HaxoAsLMecs: Ha pasHbIX METa//IMUYECKMX NIOCKOCTSX BHYTPU rOHAOMbI BIY

Vcnonb3oBaHWe MHOXECTBa COEAMHUTENbHbIX NepeMblieK MUHUMa/IbHO BO3MOXHOW [/IMHbI, KOrAa Nepemblyku U
MecTa 1X NPUCOeAMHEHNST K METAUT/IMYECKUM M/IOCKOCTAM 06/1a4at0T MakCMMasibHOW NPOYHOCTBLIO 1 MPOBOAMMOCTLIO, 06e-
creynBaeT caMyto HU3KYH U3 BO3MOXHbIX PasHOCTb NOTEHLMAaN0B Mexay ABYyMSA MEeTa/IIMYECKUMN M/TOCKOCTAMU.

Mostomy CM3 BHYTpU B3Y fomkHa BKIOYATbL MHOXECTBO MOJIHUEOTBOAOB, KOTOPbLIE:

- CNOCOGHbI BbiepXaTb NPOrHO3VpyeMyto NpeAesbHYI0 YacTb NPOTEKAOLLEro Yepes HUX ToKa MOSHUK;

- M0 BO3MOXHOCTU AB/IAOTCA KOPOTKAMWN U MPAMbIMMN.

OnekTponposogka B3Y Tawke MOXeT ObiThb 3alyilieHa NpokI1agkoi NpoBodoB B kabenbHbIX kaHanax/kabenenpo-
BOAAx WM MCNosib30BaHUEM 3KPaHUPOBaHHOMO kabens, kak onucaHo B [13)].

K.2 QkpaHupoBaHue

Korga TOKM MOSHUM NPOoXogAaT yepes BIY, obpasykoTcs 60nblive mMarHuTHble nons. Ecnn Takue mameHsowmecs
MarHWTHbIE MO MPOXOAAT Yepe3 KOHTYP, OHU MHAYLMPYHOT B HUX HanpsbkeHue. Ha cxeme Ha pucyHke K.2 nokasaH 3am-
KHYTbI/i KOHTYP NMPOBOAHWKOB, HaxOAALWMIACS psSAOM C TOKOBEAYLMM MOSTHEOTBOAOM. BenvumHa HanpsbkeHus 1/HaB, Ha-
BEEHHOrO B 3aMKHYTOM KOHTYpe, MpOonopuMOoHasibHa CKOPOCTUM U3MEHEHUA MarHWTHOro Mons w njaowaan KoHtypa. lMpu
npoekTupoBaHun BOY n ee CM3 HEOGXOAUMO YyuMTbIBaTb BEMYMHY BO3MOXHbIX NPEAesbHbIX HABOAUMBIX HaMNpsHKeHU
1 y6eanTbCs, YTO NOA06HbIE HANPSHKEHUS HE NMPEBbILIAKT AOMYCTUMbIA YPOBEHb KabenbHON CETU 1 NOAKTHOHEHHOTO 060-
pyZoBaHus.
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PucyHok K.2 — MexaHu3M MarHuTHOro B3auMOAeicTBus
3HaueHVie HaNpsHXeHUs W HEB ompesenisitoT no chopmMyse

n

o« K2

rae go— noTOK, MPOXOAsLMiA Yepes KOHTYp, B6.
O6LMiA NOTOK, NPOXOAALLMIA YEPE3 KOHTYP, PaBeH:

Wpb/ n d+iv"j

® ok ~d~) (K3)

Taknm 06pa30M, Hanpsb>keHme, HasegeHHoe B 3aMKHYTOM KOHType, paBHO:

_ _Pd In(d+—W) de_. di_
Wm0 ™ g 3t ar (K.4)
roe p0 — NpPOHULAEMOCTb BO3AyXa;

L — «koathduumeHT B3aMMHOM UHAYKUMM MEXAY KOHTYPOM M TOKOBEAYLUMM MPOBOAHMKOM, [H/M;
Apyrve napametpbl B coopmyne (K.4) — cm. pucyHok K.2.
ToK, HaBeAEHHbI B KOHTYpE, paBeH:

judf
(*9
roe LK —  ko3ththpyLMeHT caMOMHAYKLMU KOHTYPA;
W — HanpsbkeHue pa3oMKHYTOTO KOHTYpa.
MpumeyaHne — TloApOGHO BOMPOCHI MOJSIHME3ALWTBI U HABEAEHHOTO HanpshKeHWUs PacCMOTPeHbl B

FOCT PM3K 62305-4.

[N CHWXEHWS ONacHOCTM NOBPEXAEHWIA U3-3a GOMbLUMX 3HaYeHWiA HanpshkeHua U Heobxoaymo o6ecneunTb
YyMeHbLLUEHWE MNKOBOrO U3MEHEHWSI MarHUTHOrO MO/, NPOXOAALLEr0 Yepe3 KOHTYP U yMeHbLUEHVE NIOWaAn KOHTypa. 1o
MOXET ObITb 4OCTUTHYTO CAeayLMMM crnocobamu:

- YBE/IMYEHNEM PACCTOSHUSI MEXAY MOJSIHNEOTBOLOM W 3/IEKTPUYECKMM KOHTYPOM. STOT CNOco6, Kak npasuio, He
npvemnem ana B3Y. OgHako ecnim NpeanouTUTENbHbIA MyTb TOKA MOSIHAN MOXET 6biTb YCTAHOB/IEH, HanpUMep, BHYTPU
rOHAO0/bI, TO MOXHO MEPECMOTPETb PACMOSIONKEHME NPOBOAKM BIY;

- NCMOMb30BaHNEM Kabens Tuna «BuTast napax». Vicnonb3oBaHne Takoro kabens ymeHbllaeT YpoBeHb HaBeLEHHOro
HanpskeHust 3a cYeT APGEKTUBHOTO YMEHLLLEHUS NJIOWAAN, YEPE3 KOTOPYH NPOXOAWT MarHUTHoe none, Ao Hyns. Cu-
CTEMbI «BUTas Napa», TakMM 06pPa3oM, YMeHbLIAT HanpshkeHne anddepeHUmansHOro BUaa, OAHAKO NO-NPEeXHeMy MoryT
COXpaHATLCS (PasHble HaNPsHKEHUS;

- 9KpaHMpoBaHMe. XOpoLo MoAXOAUT cnocob NpoKIafky NPOBOAKA BHYTPU CTaslbHbIX TPYO MM MeTaslIMyeckmx
KabenbHbIX KaHanax, Tak kak OuYeHb IDEKTUBHO IKPAHUPYET Kabenm OT MarHUTHbIX Noseid. Takoi xe adphekT aAns Mosn-
HMEOTBO/OB, HaxXoAsLIMXCS 3a aKpaHaMu, obecneyvBaeT UCNO/Mb30BaHNE 3KPaHMPOBAHHBLIX Kabeneid. BakHO OTMETUTD,
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4TO TaKas 3awmra BO3MOXHa TO/LKO Torga, korga oba KoHua akpaHa/Tpyobl/kabesibHOro kaHana Ao/MkHbIM 06pa3oM co-
eavHeHbl ¢ CM3. Ec/m TOMbKO OAMH KOHEL, MOMIHMEeOTBOAa coefavHeH ¢ CM3, To 3awmta oT MHAYKTUBHON/MarHWTHON
CBA3N HE BO3MOXHa.

3awyTHbIN 3KpaH AO/MKEH ObITb NPaBWUIbLHO NpucoeanHeH (360° coeanHeHWe ¢ Kopnycom 060pyAoBaHUs) Ha 060Mx
KOHLAX.

Ecnn akpaHvupoBaHHble Kabenn ANMHHbIE UM UMMYIbCbl TOKa 60/bLUe pacyeTHbIX, CriefyeT NpoBepuTh, YTO HaBe-
[EHHOE HanpshxeHne Mexay 3alliMTHbIM 3KPaHOM 1 NPOBOAHUKOM OyaeT He Gonblue gonyctumoro. Ecnm obopynosaHue,
COefIMHEHHOE C Kabenem, He MOXET BblAepXaTb Takne BbICOKME UMMY/bCbl HANPSHXXEeHUS, IKpaHUPOBaH/e AO0/MKHO COBMeE-
watbes ¢ Y3UIM. 310 MOXHO caenatb B TOUKE MeXay OCHOBaHMEM 6GallHW 1 TOHA0/MOA.

ToK MONHUM GyfdeT ATV B 3alUMTHOM 3KPaHe 3KPaHUMPOBAHHOTO Kabens v HaBOAUTL HarnpshkeHue mexzy npoBso-
OHUKaMKW 1 3aWUTHLIM 3KPaHOM. BenunumHy Takoro HanpsikeHUsi MOXHO BbIMMCAUTL MO MOJSIHOMY NEPExXogHOMYy COnpo-
TUBNEHWIO.

Ecnv curHan B aKpaHVWpOBaHHbIX Kabensx C/ANLIKOM YyBCTBUTENEH, TO MOXET BO3HUKHYTb HEOOXOAMMOCTb 3alum-
TUTb MPOBOAHVKM C NomoLbo Y3UMT.

M SKpaHMPOBaHHbII Kabeslb

im

PucyHok K.3— Cxema n3MepeHus NMosIHOro nepexofHoro ConpoTUB/IEHNS! SKPAHUPOBaHHOMO kabens

MonHoe nepexogHoe COMPOTWMB/IEHME MOXHO OnpeaenuTtb ¢ yyeTom [32]: Tok /t NofaloT Ha 3awWWTHLIA 3KpaH, Us-
BECTHa A/MHa kabens, NPOBOAHVK U 3aLUMTHBIA 3KpaH KOPOTKO3aMKHYTbl HAa OAHOM M3 KOHLOB kabesis, a HanpshxeHue Uc
M3MepAIOT Ha APYroM KoHLEe kabens (cMm. pucyHok K.3).

3Has BeNMUMHY MCNbITaTeNIbHOro Toka /t  HanpsxeHns Uc, No/iHoe nepexoHoe COMPOTUBEHNE MOXHO BbIYUCINTD
cnepyroLwmm obpasom:

Uc

2r (K.6)

JTO 3aTEM MOXHO MCMO/b30BaTh A4J11 BbIUUCIEHVSI HANPSKEHUS MEX/Y 3aLMTHBIM 3KPaHOM U MPOBOAHUKOM Crie-
AyoLLMM 06pasom:

Uc =I-It ZT, (K.7)
rae UC —  HanpshkeHne Mexay 3alyTHbIM 3KPaHOM W MPOBOAHMKamK, B;
| — anvHa kabens, m;
1 — ToK B 3aWMTHOM 3KpaHe, A;
Zj — nonHoe nepexofHoe conpoTuerieHne, OMm.

Korga kabenb NposioxeH, nepenag HanpshxkeHus OyfeT pasgeneH Mexgy COracytowmmy MosiHbIMKM CONpoTUBIe-
HUAMM Ha ABYX KOHUax kabensi. Mo npubamM3nTenbHOM OLEHKe, pacCuMTaHHOe HanpsbkeHme OyaeT pasgenieHo nonosam
Mexay ABYMSA KOHLaMW Kabens.

B cniyyae ecnu akpaHMpoBaHHbIE CWU/IOBbIE Kabenn UMelT COeAUHEHNS C MasibiM COMPOTUBEHUEM Mexay (haso-
BbIMW MPOBOAHMKAMMN W 3KpaHOM/3eMneld, TOK MOMHUK ByAeT pacnpefenaTbCa Mexzay 3alMTHbIM 3KpaHOM 1 (ha3oBbiMU
NPOBOAHVKaMUN. TakuM COeLMHEHVWEM C HU3KUM MOMHbIM COMNPOTUBAEHUEM MOXET ObiTb Y3UIM ans 3awmtbl OT nepexHa-
npshkeHuli Mexay ha3oBbIMU MPOBOAHUKAMU U 3aLUMTHBIM SKpaHOM/3eMeli Ha KOHUax kabens. Takyto cuTyaumio Heobxo-
OVMMO paccMaTtpuvBarth, Hanpumep, 415 CU0BOro kabens, coeguHsioLero B3Y ¢ ceTblo.

B FOCT P M3K 62305-2—2010, npuioxeHue D, fAaHbl yKkasaHusi Nno OLEeHKe Toka NOBpeXAeHus 418 aKpaHNpoBaH-
HbIX kabeneli (T. €. YPOBHSA TOKa MOJIHUM, MPOXOAALLEro B 3allMTHOM 3KpaHe kabesisi, KOTOpbI NpMBELET K OTKasy W3-3a
31EKTPUYECKOro Npobos nsonauum kabens).
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MpunoxeHve L
(cnpaBo4YHOE)

Bbi6op 1 MOHTax Y3UI

L.1 PasmeLleHve Y3UI

Bbibop n MoHTax Y3UM ocywectensoT B cooteeTctBUMN ¢ TOCT P M3OK 62305-4, a Tawke NOCT IEC 61643-12,
FOCT P M3K 62305-4 ycTaHaBnMBaeT OrpaHMYeHnNst kabenbHOro pacctosHus Tam, rae Y3WIM obecneunBaroT 3awmTy 3a
cyeT KonebarenbHOro sBneHns 1 eMkocTHbIX adacpekToB. [OCT IEC 61643-12 BkntoyaeT HEKOTOpble AOMNOMHUTESbHbIE
npyMepbl AONOMHUTENBHON 3allWTbl, HAaNpUMep Koraa:

- IMEEeTCA O4YeHb YYBCTBUTE/IbHOE 060pYyA0BaHME;

- pacctosiHue mexay Y3UI, pacnonoxeHHsIM Ha Bxoge B 3M3 1 060pyfoBaHMeM, NoA/eXallym 3almute CAULLKOM
60/bLUOE;

- 3/1IEKTPOMArHUTHbIE MOJA BHYTPU KOHCTPYKLMW CO34A0TCA BHYTPEHHUMU NUCTOYHMKaMW.

OnuvcaHne konebatesnbHoro seneHns gaHo B FOCT P M3OK 62305-4—2016, nyHkT D.3.3. PaccTtosiHue 3awmtbl OT
KonebaHuii siBNsSieTCS MakcuMasibHOM AanHON uenu mexay Y3WIM n obopyaosaHuem, gns kotoporo 3awmta Y3UIM no-
NpexHeMy ocTaeTcs afeKBaTHOM, C y4eTOM KonebaTenbHOro SB/IEHWS U eMKOCTHOW Harpysku. KonebartesibHble SiBAeHUs
MOXHO He yuuTbiBaTb, ecnv AsvHa uenu mexagy Y3UIM n obopynoBaHmem MeHblie 10 M um ecriv ypoBeHb 3hdheKTUBHOM
3awmTbl paBeH 50 % ypoOBHA MakCUMasibHO AOMYCTMMOro MMMY/IbCHOMO HanpshKeHss 060pyA0BaHWs, HAXOAALLErocsa Huxe
MO MOTOKY.

OnuvcaHne emMKocTHbIX adhdpekToB aaHo B FTOCT P M3K 62305-4—2016, nyHKT D.3.3. JlanbHOCTb AeNCTBUS NHOYK-
TMBHOIA 3alyTbl — 3TO MakcMMasibHas A/MHa no uenu mexay Y3UIM v o6opyaosaHveM, Ha kotopoli Y3 no-npexHemy
[JelicTBYeT C y4eTOM MHAYKTUBHOIO (EMKOCTHOrO) BO34eNCTBUsA. VIHAYKTMBHOE BO3AECTBME MOXHO MUHMMM3MPOBaTb Mpo-
CTPaHCTBEHHbIM U1 SINHEVHBIM 3KpaHMPOBaHWEM (CM. Takke npunoxerue K).

M3-3a nepeHanpsikeHuid, BO3HMKAOLLMX, Hanpumep, npu cpabaTbiBaHWM BbIK/OYATENEN W npegoxpaHvuTenein B
3NEeKTPUYECKNX cuctemax BIY nnm anekTpuyeckoi cucteme, K KOTOPOI nogknoueHa BIY, MOXET BO3HUKHYTb HEO6Xoau-
MOCTb B JONONHUTENbHBIX Y3WIM BHYTpY 3M3 (cm. L.7).

L.2 Bbi6op Y3WI
B 60nblumHCTBE criydaes Y3UIN MoXHO nogo6paTh no cneumdukaumm Y3UIM nam nHcopmarumn o6 nsgenvn.

L.3 MoHTax Y31

[ns [DOCTMKEeHWA Havnydwen 3awmTbl OT NepeHanpshxeHnii obwasa anmHa CoefuHUTENbHOTO NpoBoAHuKa Y3
[OMmKHa ObITb KaK MOXHO MeHbLLe.

Mpn moHTaxke Y3UI B B3Y:

- pekomeHayeTcs, YTo6bl NOMHaA AMHA COoeAMHUTE bHbIX NPOoBOAHMKOB Y3UI He npesbiwana 0,5 M, 1 OHN He
MMEeNN KaKknx-mbo KOHTYpOB. MpUMep CXeMbl Takoro CoeAyHeHUs nokasaH Ha pucyHke L.1a\

- cxema ycTaHoBkM Y3UIM fomxHa COOTBeTCTBOBaTb pUcyHKy L.1b, ecnn nonHas gnvHa coeguHuTesIbHbIX MPOBO-
AHukoB Y3UIM (cymma paccTosiHuiA a n b Ha pucyHke L.1a) 6onee 0,5 m;

- 3a3eM/IA0LWME COeAMHEHNS, NOoKa3aHHble Ha pucyHKax 5 1 6, 40/MkHbI COOTBETCTBOBATL PUCYHKY L.2.

3awyiaembiii
KOMIMOHEHT B3Y

OSwK

[NaBHasn 3a3eMAWAs LUMHA (3a0K1M)
WM LLMHA 19 MPUCOeanHEHUS
3aLUWTHBIX NMPOBOAHNKOB

a+b< 050 m

a— cxema MoHTaxa Y3WI, korga nosHaa AsivHa coeAnHUTE IbHbIX NPOBOAHUKOB He npeBbiwaeT 0,5 m
(mo TOCT P 50571.5.53—2013, pucyHok 53D)
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b— cxema moHTaxa Y3WI, korga nosHas gsivHa coefgumHuTeNbHbIX NPoBOAHMKOB 6onee 0,5 m
(no TOCT P 50571.5.53—2013, pucyHok 53E)

PucyHok L.1 — Cxembl MoHTaxka Y3WI npu pasHoii NOMHOW A/IMHE COeAMHUTENbHLIX NPOBOAHMKOB

F1
oT nepeHanmeean‘/‘i 3allMTHBIX NPOBOAHNKOB
FL — 3awuTHoe YCTPONCTBO Ha BXOA4E 3/IEKTPOYCTAHOBKW, F2 — 3aluTHOE YCTPOMCTBO, YyCTaHaBAMBAaeMOEe Mo TpeGoBaHUIo

npoussoauTens Y3WUM; RA — 3asemnsawowuii anektpos (3asemnsioliee CONPOTUB/EHME) 3NEKTPOYCTaHOBKM; RB — 3asemnsioLunii
3/1eKTpoy, (3a3emnsioliee ConpoTUBEHNE) CUCTEMBI 3NEKTPOCHABXEHNA

PucyHok L.2 — Cxema MoHTaxa 3asemssitowero coeguHenus (no MOCT P 50571.5.53—2013, pucyHoK A. 1)

L.4 Bo3geiicTBue BHelLHel cpeapbl Ha Y3

B OCT IEC 61643-11 yka3saHbl cnegytowpe napameTpbi:

- TemMneparypa XpaHeHus u akcnayaTaumm ot muHyc 5 °C go nnwoc 40 °C (HopManbHblIlii AgnanasoH) n MuHyc 40 °C
8o nnoc 70 °C (pacluMpeHHbIli ananasoH);

- OTHOCUTENbHAsA BM&XHOCTb NP BHYTPEHHUX YCI0BUSAX AOHKHA 6bITb 0T 30 % A0 90 %.

Tpeb6oBaHusa no sudpaummn B FOCT IEC 61643-11 He BKIHOYEHDI.
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Ecnn hakTuueckoe BO3AECTBME OKpYXawLleli cpefbl Ha yCcTaHoBMeHHOe Ha BJY Y3UIM npeBblwaeT 3HaueHus,
ykasaHHble B TOCT IEC 61643-11, TO He06Xx0AMMO NPUMEHUTb COOTBETCTBYHOLUME METO/bl UCMbITAHWA U 3HAYEHUS BO3-
JeicTBuiA, NpuBefeHHbIX B CTaHdapTax cepun [33]. MpousBogutens B3Y pomkeH ykasaTb TpebGOBaHUSI K KOHKPETHbLIM
TOYKaM MOHT&Xa, Hanpumep Ha roHgosne v cTynuue.

L.5 MNokazartesnb coctosaHusa Y3UIM 1 MOHUTOPUHE Npu oTkase Y3

Y3WIM moryT 6bITb NeperpyXeHbl Mo NPUYMHE UCKIOUYUTENBHO 60MbLIOTO TOKa MOJSTHUM WX NOBTOPSIOLLErocs BO3-
penctensa. Kpome TOro, KpUTUYHBIE YacTh 3/1EKTPUYECKON CUCTEMbI 1 CUCTEMBI YNpasieHuss B3Y MoryT npMBecTu K NoBbl-
LeHno TpeboBaHuii no nvetowwemycst Y3Url.

B Takux cnyyasix, KoTopble onpeaensoT npovssoguteny B3Y, Y3UIM moxeT obecneuntb covetaHne 6ecnepeboit-
HOCTW CHabXeHus1 1 3awmTbl, Kak 310 onmncaHo B FOCT P 50571.5.53.

Mpn HEOB6XOAMMOCTM 3TO MOXET ObITb 06ecneveHo, Hanpuvep, C NOMOLLbHD:

- cucTemMbl MOHUTOpUHra Y3UIT,

- YCTPOIiCTBa CUTHaIM3NPOBaHWS 1 ynpaBneHus BHyTpu Y3 ans npeaynpexpeHns 0 HacTynarwLwem c6oe;

-OAVCTaHLMOHHOW CUMrHa/IM3auUmn, KoTopas Ao/hkHa ObITb BKIOUEHA B OOLLYHO CUCTEMY CUTHa/IM3aUMKN 1 KOHTpons BAY.

L.6 Bbl6op Y3UI rno ypoBHIO HanpshkeHus 3awmTbl (Up) 1 YCTOMYMBOCT Ha YPOBHE CUCTEMbI

Mpy HeoBXOAMMOCTU YCTOMUYMBOCTL HA YPOBHE CUCTEMbI MOXHO MPOBEPUTH C MOMOLLBI) UCTbITAHWST YCTOMUYMBOCTH
Ha YPOBHE CUCTEMbI. BO3MOXHbIE METOAbI TECTUPOBAHUSA YCTOMUMBOCTY HA YPOBHE CUCTEMbI OMUCaHbI B MPUIOXEHN M.

L.7 Bbi6op Y3UI no nepeHanpsixeHusM BHYTpyu B3Y

MepeHanpsikeHns, BO3HVKAOLLME MPU BKIIOYEHUAX B 3/1IEKTPUYECKUX cucTeMax BAY wim cuctemsl aHeprocHabxe-
HWA, K KOTOPOWA no/oveHa BIY, Heo6xo4MMO yUuTbIBaTL NPU BLIGOPE Y NPUMEHEHUN MEP 3allWTbl OT NepeHanpskeHns
ons BaY.

Bo3moxHbI crieflytolpe npumepbl Takux nepeHanpsxeHnii, BO3HUKaoLWmMX BHYTpy BIY:

- KOPOTKVE 3aMblKaHus ceTu;

- cTaTuyeckue npeobpasosare/nv (3Heprus, XpaHaLascsa B cyyae pasbefMHeHus);

- NOBbILLEHHbIE TOK/ EMKOCTHOTO paspsfa B CBA3N C LMKIaMU MHBEPTUPYIOLLETO YCUIUTENS MOLLHOCTY;

- Nepek/oYeHre Harpy3kn HI3KOBOJIbTHLIM pPacnpefe/TesIbHbIM YCTPOWCTBOM.

L.8 Bbi6op Y3UIN no Toky paspsga (/M) 1 umnysisCHoMy Toky (1)

B 60nblNHCTBE C/lyd4aeB BJY ycTaHaBnMBalOT Ha OTKPbITbIX yYacTkax MeCTHOCTW. Bonee Toro, ¢ yBesmyeHnem
BbICOTbI BJY yBenunuvBaeTcA M BEPOATHOCTb MonafaHns MOSHUW. BO3MOXHbIM CMOCOG0M YBENMYEHUA CpoKa CryX6bl
Y3 B cnyyae 60MbLIOTO KOAMYECTBa nonafaHuii MonHWM sBnsieTcs Bblibop Y3UIM ¢ 6onblumMuy napameTpamu Toka
paspaga u umnysbcHoro Toka (cm. MOCT P 50571.5.53—2013, Tabnmua F.1). Lienn, koTopble MOAKIOYEHBI K 06GOPY-
[OBaHMIO, HaxodsLemycs B 3alUMLeHHOR 30He 3M3 0B, MOryT paccMaTpuBaTbCs kak 0CO60 yA3BMMbIE LMW, Kak Onu-
caHo B 8.5.5.10. 3T0T BMA 06GOPYAOBaHUA KiaccuuumpyeTcs Kak 060pyAoBaHve, YyCTaHOBIEHHOE CHApYXW COrnacHo
[OCT P M3K 62305-4—2016, pa3gen B. 12

TyNMYHBIM NPYMEPOM 060pPYA0BaHNSA, YCTaHaB/IMBAEMOIO CHapyxu B3Y, ABAAOTCA cUCTEMbI U3MEPEHUs Hanpas-
JIeHNs1 1 CKOPOCTU BETpAa.

B Taknx cnyyasix pekomeHayetcs, utobbl Y3UI BHyTpu BOY oTBevanin TpeboBaHunam Tabnuupl L.2.

Ta6nuuya L1 — YpoBHM Toka paspsiga M UMMY/IbCHOTO TOKa [A/A cuUCTeM 3asemsieHusi TN, ykasaHHble B
[OCT P 50571.5.53

Y3Un knacc 1— /inp (10/350)
12,5 KAONA KXKOOro pexvma 3awmThbl
Y3un knacc Il — /n (8/20)

5 KAQNA KaxK4oro pexvmMa 3awmtbl

Ta6nuuya L.2— MNpumep yBennueHHbIX yPOBHEN ToKa 3apsfa v UMMY/bCHOTO Toka ansa cuctem TN
Y3Un knacc | — /inp (10/350)
25 KAQNA KaKO0ro pexviMa 3almTbl
Y3Un knacc Il — /n (8/20)

15 KAL1 KaKA0ro pexuma 3aluThbl

Korga ans 3almTHbIX Leneli ucnonb3yoT coBMmecTHoe Y3UI, cooTBeTcTByHOWEee knaccam | u ll, BennumHbl /niun finp
[OO/MKHbI COOTBETCTBOBATL 3HAYEHMAM, NpuBeAeHHbIM B Tabnmuyax L.1 n L.2.
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Korga ToK MOMHWM uaeT B 3eM/1I0 Yepe3 KOHCTPYKUuio BIY, oH genutcs mexay CUCTeMOI 3afenku 3a3emsieHus,
BHELUHUMM NPOBOAALLMMMN YaCTAMU (ECN TAKOBble UMEKTCA) U IMHUSIMU KOMMYHMKaLUWA HanpsiMyto unmn Yepes Y3U, co-
€[IVHEHHbIE C INHUAMW. YPOBEHb TOKa, OTKIOHEHHOTO C MOMOLLBI OTAeIbHOro Y3UI, 3aBMCUT OT KoNnmyecTsa napasniienb-
HbIX NyTEN, MEXAY KOTOPbIMU AENTCS TOK, a Takke COMpOTUBNEHUS OoTAeNbHbIX nyTein. B TOCT P M3K 62305-1—2010,

npunoXeHne £, gaHbl yKasaHUs No BbIYMC/IEHMIO YPOBHSA TOKa.
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MpunoxeHve M
(cnpaBo4YHOE)

MeToabl UCMbITAHUIA Ha YCTOUYMBOCTb Ha YPOBHE CUCTEMbI

[Onsa uenbiTaHnii Ha YCTONYMBOCTb Ha YPOBHE CUCTEMbI MPUMEHSIOT CNeaytolime MeTodpl:
a) VicnbiTaHne Toka paspsaga Y3WI B ycroBusxX akcnayatauuu:

1) O MCMbITaHUS! Ha YCTONYMBOCTb Ha YPOBHE CUCTEMBI:

YCTOMUYMBOCTL 06OpPYAOBaHMS, KOTOPOE HeobGXoAMMO 3alywaTth (onpefdensieTcs CorflacHoO MeTodaM, ykasaH-
HbiM B TOCT IEC 61000-4-5); 3awmTHoe geiictBre Y3UIM HeobxoayMo NpoOBEpPUTL B COOTBETCTBUM C MpouesypaMu 1c-
nbiTaHuii FOCT IEC 61643-11;

2) npn 06bIYHOIN NPOBEPKE CUCTEMbI 060PYAOBaHME, KOTOPOE HEOBXOAMMO 3aLUUTUTb, TECTUPYETCS B YC/I0BUSIX
3KCMnyaTaumu, T. e. YCTPOMCTBO BK/IOYAETCA U NOAKII0YAETCA K 0ObIMHOMY [/151 HETO HanpsXeHUo NMUTaHWs 1 Harpyxaet-
Csl TOKOM paspsfa, YCTaHOB/EHHOrO Y3UI ¢ HOMUHaUTbHBIMK NapamMeTpamu, Kak 3TO NpegycMOTPEHO B TOYKE YCTAHOBKM
Y3UIM. IMnynbCHbIA TOK WM YAaCTUYHBIA TOK MOJTHUM B TOUKE yCTaHOBKM Y3UIM A0/mkHbI 6biTb NpoaHann3upoBaHbl. Mpn
MCMOMb30BaHNN 3KPaHMPOBaHHbLIX kabenei ToK, BBOAUMbIA BO BHYTPEHHUE MPOBOAHWKWA, HEOBXOAMMO OLEHWUTL COM/IacHO
K.2. Ecnu cneuyanbHblii aHasiu3 He BbINOSTHAETCS, TO B OTHOLUEHUW HU3KOBOJIbTHBIX CUCTEM MUTaHWSI fOSKHbI UCMOMNb30-
BaTbCsA MapameTpbl TOKa, npuBedeHHble B L.8. 3HaueHuss No ymonyaHuio 41151 KOHTYPOB AaHHbIX WM CUTHaMbHBIX Lenei
cm. B TOCT P M3K 62305-1. B oTHOLWIEHMM cOOTBETCTBYOWMX KaTeropuii ucnbitaHnii cm. FOCT IEC 61643-22—2022,
Tabnvua 2. Tam, rge aTo NPUMEHVMMO, HEOGXOAMMO MOAKMIOUUTL AOMOMHUTE bHBIE LIENK, Takue Kak JIMHUW CBSI3W, JaTuun-
K, ABuratenu;

3) Ha pucyHke M.1 npefcTtaBneH npumep Uenn ucnbiTaHus Toka paspsga Y3WI B ycnoBusx akchnyaTaumu,
Bktovas Y3WI knacca Il n cuctemy ynpasneHus yrnom HaknoHa B3Y. Ha pucyHkax M.2 — M.6 aaHbl pasnyHble npu-
Mepbl BBOZA MCMbITATE/IbHOTO TOKA B BapmaHTax 3KpaHWPOBaHHbIX Y HEIKPAHUPOBAHHbLIX IMHWIA Unn kabenei;

b) UCMbITAHWSA HA UHAYKLWIO U3-3a TOKa MOJTHUM:

1) MNy/IbCHbIE TOKM HEOBXOAMMO NPONYCTUTL Yepes onpeaesieHHy MeTauI/IMYECKYH0 OMOPHYHO NAUTY A4S Npo-
BEPKV MOBEAEHNSA BCEN CUCTEMbI B 3/IEKTPOMArHMTHOM MO/1e, CO34AaHHOM TOKaMn MOJTHUW;

2) ncnbiTyemas cucTema Jo/xHa ObITb YCTAHOB/IEHA HACTO/IbKO PeasTIMCTUYHO, HACKObKO 3TO BO3MOXHO. Ta-
kas cMofennpoBaHHas yCcTaHOBKa JO/DKHA BKIOYaTb OTAeNbHoe 060pyAoBaHue, Bce yCTaHoBeHHble Y3UIM, peasibHyto
OJIHY 1 TUN COeAMHEHUIA;

3) Heo6X0AMMO OTCMIEeXMBATbL UMMY/bCHbIE TOKW, HABOAMMbIE B pe3y/ibTaTe B KabesbHOl CeTn BCel CUCTEMDI

4) xapakTepucTU4eckne 1 NPUMEHNMbIE 3HAYEHNS MEPBMYHOrO TOKa MOJIHUM CliedyeT onpefenvTb Ha OCHOBe
FOCT P M3K 62305-1—2010, Tabmuua C.3;

5) Ha pucyHke M.7 npuBegeH MpyMep Uenu UCMbITaHUst Ha UHAYKLUMIO, BbI3BaHHYI TOKaMW MOJTHUM, BK/IHOYas
Y3UN knacca Il ona anektpocHabxeHnns n Y3UIM ana obopyaoBaHUs KOHTPO/IA CUCTEMbI YrpaBieHWs Yr/ioM HakoHa
B3Y;

C) pekoMeHayemas knaccmgpmkaums ncnbitaHuii Ha yCTOMUMBOCTb Ha ypoBHe cucTeMbl (cornacHo TOCTIEC 61000-4-5):

1) HopmasibHas paboTa B npefenax, yCTaHOBEHHbIX NPOU3BOAUTENEM,;

2) BpeMeHHas notepst YHKUMU WK yXyALLeHe paboumnx xapakTepucTuiK, KOTopble NpekpawatoTcsa nocse npe-
KpalLeHns HapyLleHnst 1 noc/ie KOTOPOro MCMbITyeMoe 060pyAoBaHMe BO3BPALLaeTCcs K HOpMasibHON paboTe 6e3 BMeLla-
TeNbCTBa oneparopa;

3) BpeMeHHas noteps yHKUMW Unn yxy[LueHne paboyrx XapakTepncTuk, ncnpas/ieHne KOoTopbiX TpebyeT Bme-
LiaTenbCTBa oneparopa;

4) noteps OyHKUMWM WK yXyALeHne paboumx xapakTepuCTUK, KOTOpble HEBO3MOXHO BOCCTAHOBWTL U3-3a MO-
BpexzeHus 060pyaoBaHus, NPOrpaMMHOIo obecneyeHnst uim notepu AaHHbIX.
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PacnpefenuTenbHbIii LWyt

leHepaTop
VMMY/IbCOB

1—3 — Y3WIM cunosbix ueneid; 4 — Y3WUN ueneii CBS3N U cUrHanmsaymm

PucyHok M. 1— TMpumep cxembl Toka paspsga Y3 B ycnoBusix akcnyatauum

1 — reHepaTop WMMNY/NbCHOrO TOKa; 2 — 06a/laHCMPOBOYHAA YCTaHOBKa [/11 PaBHOMEPHOro pacnpefesieHns WUMMNY/bCHOro ToKa

(cm. TOCT IEC 61643-11—2013, nyHKT 8.7.1)-, 3— 3awmujaemoe o6opynoBaHue; 4 — 610K pa3Ba3ku, Hanpumep, UCKPOBOW pa3psafHuK,

rasopaspsgHasa Tpy6a; 5 — Y3UI; 6 — 3asemnsiowias nnactmHa, 7 — WCTOYHMK MUTaHUSA A1 HOMWHASIbHOTO HamnpshkeHWs NUTaHus;
8 — aKpaHupoBaHHbI Kabenb

PucyHok M.2 — CraHfapTHast ucnbitatenibHasi cxema /151 3KpaHUPOBaHHbIX NiMHui/kabenei
1 MoAauM UCTbITaTe/IbHOTrO TOKa B XKTYT MPOBO/HUKOB

133



FOCT P 54418.24—2023

1 — reHepatop UMNY/bLCHOTO TOKa; 2 — 3awuuwaemoe obopygosaHue; 3 — Y3UIM; 4 — 3aszemnswowas naactmHa; 5 — WCTOYHMK
nuTaHnsa ANS HOMUHANBHOIO HaNPsXeHWUs NuTaHns; 6 — aKpaHMpPOBaHHbIN kabenb; 7— 610K pa3BA3kM, HaNpUMep UCKPOBOI pa3psagHuK,
rasopaspsgHasa Tpyba

PucyHok M.3 — CTaHfapTHast UcnbiTaTe/lbHas cxema /1Sl 9KpaHUPOBaHHbIX NMHuit/kabenei
1 MOAAYU UCTbITATENIbHOTO TOKA B OAMHOYHBIV NPOBOAHVK

1 — reHepaTop MMMY/NbCHOTO TOKa; 2 — 6anaHCMpOBOYHAA YyCTaHOBKA A1 PaBHOMEPHOro pacnpefeneHus MMMNynAbCHOIO Toka

(cm. TOCTIEC 61643-11—2013, nyHKT 8.7.1)- 3 — 3awjuiiaemoe o6opygoBaHune; 4 — 610K pa3BsA3kM, HaNpUMep UCKPOBOI pa3psaHUK,

rasopaspsgHas Tpy6a; 5 — Y3UM; 6 — 3asemnswowan nnacTuHa; 7 — WUCTOYHWK MUTAHUS ANS HOMWHANbHOIO HanpshKeHUs nuTaHus;
8 — HeaKpaHMpOBaHHbI kabenb

PucyHok M.4 — CTaHgapTHas UcnbITaTesibHas CXeMa /1l HE3KPaHUPOBaHHBIX NMHWIA/kabenel
1 NOAAYN UCMbITATE/ILHOTO TOKA B XIYT NPOBOAHVKOB
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1— reHepartop MMMYyNbCHOrO TOKa; 2 — 3awuwaemoe obopygosarue; 3 — Y3UI; 4 — 3aszemnsowan nnactuHa; 5— WCTOYHUK NUTaHWA
ONA HOMUHANBHOTO HanpshKeHWs nuTaHus; 6 — HeakpaHUpOBaHHbIM kabenb; 7 — 610K pa3BA3KW, HanpuMep WCKPOBOW paspagHMK,
rasopaspsifHas Tpy6a

PucyHok M.5— CtaHgapTHas UcnbiTaTeslbHasi CXeMa /11 He3KpaHWpPOBaHHbIX MHWIA/kaGeneid 1 nogaun
UCMbITATE/ILHOTO TOKA B OAWNHOYHbIA MPOBOAHUK

1— reHepartop MMMY/NbCHOrO TOKa; 2 — 3alwuwaemoe obopygosarue; 3 — Y3UI; 4 — 3azemnsowas nnactTuHa; 5— NCTOYHUK NUTaHus
ANS HOMWHAJ/IBHOTO HanpshXeHWs NUTaHusA; 6 — 3KpaHWPOBaHHBLIN kabesnb

PucyHok M.6 — CtaHgapTHas ucnbiTaTesibHasi cxema 4151 3KpaHMpPOoBaHHbIX NIMHWIA/Kabenei
1 Nogaun UCMbITaTe/IbHOTO TOKa B 3aLUMTHLIN 3KpaH
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PucyHok M.7 — TMpumMep uenu A1t UcnbiTaHuii Ha MHAYKLMIO, BbI3BAHHYH TOKOM MOJTHUM
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MpunoxeHve N
(cnpaBo4HOE)

Cucrtembl 3a3emsieHns BOC

Kaxgass BOY go/mkHa uMeTb COBCTBEHHYH CUCTEMY 3a3emsieHusi. CUCTeMbl 3a3eM/IeHN OTAEbHbIX B3Y 1 BbI-
COKOBOJ/IbTHAsA MoAcTaHuus NpeanoyvTUTENbHO AO/MKHbI OblTb COeAMHEHb! C FTOPU30OHTa/IbHBIMU 3a3eMSIOWMMN MOJHUE-
OTBOAAMU C LENbl0 co34aHns obLleil cuctembl 3asemneHnss BOC. 3T1o ocobeHHO 3dhheKTUBHO B crydae, Korga TpyAHO
Mosly4nTb XOpoLLee COMNpoTUB/IEHNE 3a3eM/IeHUs AN1A OTAe bHbIX BIY.

CoefiMHeHUss Mexay cuctemMamu 3asemneHnss BAY [o/MKHbI BbINOMHATLCA C NMOMOLLBIO 3a3eM/IAIOLLMX 3NEKTPOLOB,
NPOSIOKEHHBIX MO NYTAM TOKOMPUEMHbIX Kabesneid, coeguHsaowmx BIY.

Cuctema 3asemsieHnss BOC oueHb BaxkHa A5 3aLUMThI 3/IEKTPUYECKUX CUCTEM, NMOCKO/IbKY CUCTeMa 3a3emieHus
C HU3KMM MOSHBbIM COMPOTUBMIEHNEM CHXAET Pa3HOCTb MOTEHLMANIOB MeXay pas3inyHbiMn obbekTamn B3C n Takum 06-
pas3oM CHMXaeT UHTeptepeHLMIo, BBEAEHHYIO B 3/1IEKTPUYECKUE CUCTEMDI.

UT06bl CHN3UTL BEPOATHOCTbL MOMaAaHnsa NpsiMbIX YAAPOB MOJIHUM B KabesibHble Tpacchl B 3eM/1e, a TakkKe CHU3NTb
HaBefeHHble 3hdEKTbl MOMHUM Ha Kabenn, pekoMeHAyeTcs yCTaHaBMMBaTb 3a3eM/isiowme NPOBOAHWKU WK, B Cyyae
60/1ee LUNMPOKMX KabenbHbIX TPAce, psag 3a3eMIsaoWwmx NPOBOAHMKOB Haj, KabenbHbIMK Tpaccamu.
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MpunoxeHne O
(cnpaBo4YHOE)

Cuctema 3asemsieHnsa B3y

0.1 O6Lume NONOXKEHNS

0.1.1 Buapl cuctem 3asemsieHnst

Bonblwmne BIY Bcerga MMerOT 06LLIMPHYI KOHCTPYKLUMIO OCHOBaHUS, COAEepXaLlyto 60/bLIoe KOMMYeCTBO CTallbHbIX
aetaneli 601blWKNX pa3mepoB. CTaslb B KOHCTPYKLUMU OCHOBaHMS B OCHOBHOM [0/MKHA MCMONb30BaThbCS A/151 3a3EM/IEHUS B
KayecTBe CUCTEMbI 3a3eM/1IEHNA OCHOBaHWNA ANA OOCTUXEHUA caMOro HU3KOro CconpoTuB/iIEHNA 3a3eM/1IEHUA.

B cnyuae, ecnv npoektmpoBLUyk CM3 peluaeT yCTaHOBWUTL OTAE/bHYI0 CUCTEMY 3a3eM/IEHNS C 3a3eM/IAIOLLUM S/1ek-
TPOAOM, TO NO-NPEeXHeMy Heo6xoAMMO obecneunTb Haganexallee CoegUHeEHNE CO CTaslbHbIMU 3/IEMEHTaM OCHOBaHUs, Tak
KaK CNOXHO OyfeT orpaguTb CTasibHble 3/1EMEHTbI OCHOBAHWSA OT NonafaHust B HUX TOKa MOJTHUW, & Pa3HOCTb 3/1eKTpuye-
CKMX MOTEHLUMasIoB Mexay OTAENbHOM CUCTEMON 3a3eMIEHNS Y CTUIbHBIMU 3/IEMEHTamMy OCHOBAHWA MOXET 6bITb OnacHa,
Hanpumep, 4115 6eTOHa, NOKPbIBAIOLLEr0 CTa/lbHYH0 apMaTypy OCHOBaHUS.

Pa3paboTunk 1 MOHTaXHUK CM3 [0/KHbI BbIGpaTh NOAXOAALME BUAbI 3a3EMISAIOLLNX 9NEKTPOLOB. PaspaboTumnk n
MOHTaXXHWK CM3 0O/MKHbI YYEeCTb 3almUTy OT ONacHbIX CKAYKOB HanpsKeHUs BOAM3N ceTeil C 3a4e/1KO 3a3eMneHuns, ecnm
OHW YCTaHOB/IEHbI B 06LLEAOCTYMHbIX 30HAX.

Iny6boko 3anerawolime 3asemasiolme 31eKTposbl MOryT 6biTb ah(heKTBHBI B 0COOBLIX Cryyasx: korga yaesbHoe
COMNPOTUBJ/IEHNE 3EM/IV YMEHBLLIAETCH C YBE/IMYEHWNEM [/yOUHbI U e C/ION MOYBbI C HU3KUM COMPOTUB/IEHMEM HaxOAAaTCA
Ha rybrHax 60/bLUMX TeX, HAa KOTOPbIX 0ObIYHO pacrosfiaratoT CTEPXHEBbLIE 3M1EKTPOAbI.

B cnyyae npeaBapuTenisHO HanNpshkeHHOro 6eToHa Heo6XOAMMO yHeCTb NOC/EeA0BATE/IbHOCTb NMPOXOXAEHNSA TOKOB
paspsga MOSHWK, KOTOpble MOTYT Bbi3BaTb HEXe/naTe/lbHble MeXaHUYeckne HarpyXeHus.

[lBa OCHOBHbIX TMNa 3a3eMnaLWmX anekTpogos npmeegersl B FTOCT P 59789.

YcTaHoBKa Tuna A: ropusoHTasIbHbIE UKW BEPTUKa/IbHbIE 3M1EKTPOAbI COEAVHEHBI C HE MEeHee YeM ABYMS BePTUKaTb-
HbIMV MOJSTH/EOTBOAaMU. Tun A MOXET ObITb MCMOMb30BaH A1 HEOO/bLUMX COOPYXXEHWI (HanpyMep, U3MepUTE/bHbIE NN
cnyxebHble aHrapbl, vetoLye oTHoweHne k B3C).

MpumeyaHne — [ONOAHUTENbHYIO UHGOPMaLmMio no yctaHoBkam Tuna A cm. B TOCT P 59789—2021, nog-
nyHkTbl 54.2.1 nE54.2.1.

YcTtaHoBka Tvna B: oguH unu 6osee BHELLHWX KOMbLEBbLIX MPOBOAHMKA UM €CTECTBEHHbIX 3a3eMNSAOLNX 3/1EKTPO-
[0B, BCTPOEHHBIX B KOHCTPYKLMI. Takoi TUM yCTaHOBKU COCTOUT U/IN 13 BHELLHETO KOJIbLIEBOrO 3a3eMJISHOLLENO 3M1eKTpoa
B KOHTaKTe C Mo4Boili Ha He MeHee yeM 80 % ero obLueid ANMHbI, UK M3 3a3eM/IAI0LLEr0 3N1eKTpoAa (hyHAaMeHTa.

[Ona B3Y cnepyet ncnosib3oBath YCTAHOBKY 3/1€KTPOAOB Mo Tuny B.

MpumeyaHue — [lononHUTENBHYO MHAOPMaUMo Mo ycTaHoBkam Tuna B cm. B FTOCT P 59789—2021, nog-
nNyHKTbl 5.4.2.2 n E5.4.2.2.

0.1.2 CTpouTesnibCTBO

0.1.2.1 3asemnstowme anekTpoapl yHaameHTa

3azemnAwwmii 31eKTpos, hyHaameHTa COCTOUT U3 MPOBOAHNKOB, YCTAHOB/IEHHbIX B QyHAAMEHTE KOHCTPYKLUN
HXE YPOBHSA 3eM/n. VX NperMMyLecTBO 3ak/IldaeTcs B TOM, YTO OHU Hag/iexawyM obpa3oM 3aluiaroT OT KOppo-
3umn, ecnu 6eTOH XOpoLIero OfHOPOAHOIO KayecTBa, M MOKPbIBAIOT 3a3eMSOWMIA 31eKTpos dyHAaMeHTa He MeHee
yem Ha 50 mm.

MeTtannbl, ucnonb3yemble AN 3a3eMIALLMX 3NEKTPOAOB, AO/DKHbI COOTBETCTBOBATL MaTepuasiaM, NepeyvncrieH-
Hbim B TOCT P 59789, c yyueTom noBefeHus1 MeTauiia OTHOCUTENIbHO KOpPOo3uKn B nouse. OnpeaesnieHHble MeTognyeckmne
ykaszaHus gaHbl B FTOCT P 59789. Korga HeT ykasaHuii 411 KOHKPETHOro BuAa MOYBbl, HEOOXOAMMO BbISICHUTL MPaKTUKY
NPUMEHEHNS CUCTEM C 3a[€/1KOI 3a3eM/IEHUS Ha APYrMX YCTaHOBKaxX, CTOSLMX Ha MOYBE C NMOXOXUMM cBocTBamu. Mpu
3arno/IHEHUN TPaHLUEN A5 3a3eM/ISIOLWUX 3/1EKTPOA0B HEOOX0AMMO YHeaUTLCS, YTO HYKakas 30/1bHast Mblib, KYCKN KaMeH-
HOrO YISt W CTPOUTESTbHbIE BY/IbDKHUKM HE HAXOAATCSA B NMPSIMOM KOHTaKTe C 3a3eM/IAIOLLMM 31eKTPOAOM. py BbICOKOM
yAeNbHOM COMNPOTMB/IEHNM MOYBbI HEOOXOAUMO MPUHATL MEpPbI AN YMEHbLUEHUS] COMPOTMB/IEHUST 3a3eM/ieHno. MoryT
6bITb MCMOJIb30BaHbI 3/1EKTPOAbI C 60/bLUEN NIOWAAbI0 NOBEPXHOCTU, HAMpPUMeEp, MyTEM UCMO/Ib30BaHWS CETKM U3 MPOBO-
[OHVKOB B TpaHLIesX BMECTO OTZAE/bHbIX 3/IEKTPOLOB UM UCMO/b30BaHMS NPOBOASALLErO 3ano/HAKLWEro mareprana ans
YNyULLEHUS KOHTaKTa 3/71eKTpoa C 3eMeli B TpaHLesx 1 NpoCBep/IeHHbIX 0TBEPCTUSX. MNpy NCNoNb30BaHnM yny4liaroLLe-
ro 3a3eM/IeHMe MaTepuasia HeOHX0AUMO YUMTbIBaTb KOPPO3MIO.

Cranb, 3a4enaHHas B 6ETOH, UMEET NPVMMEPHO TaKol e rasibBaHNYeCKUiA NOTEHUMa/T B 3/IEKTPOXMMUYECKOM psay
noTeHuwnanoB, Kak Meab B rnoysee. Takum o6pa30|v|, Korga Ctalib B b6eToHe KOHTakKTUpyeT CO CTaslbio B Noyee, rasibBaHn4ye-
CKOe HanpspkeHve BO36yXAeHUs BENUMHOW NpUMepHO B 1 B BbI3biBAET NPOXOXAEHNE KOPPO3MOHHOMO TOKa Yepes MnoyBy
N BN@XHbI BETOH 1 PacTBOPEHME CTa/IN B MOYBE.

CnepoBaTtenibHO, B MecTax, e 3a3eM/IfoLLme 3/1eKTPoabl B MOYBE COEAVHSAIOTCS CO CTaslblo, 3a4e/1aHHOol B GETOH,
[OMKHbI UCMONb30BaTLCSA NPOBOAHVKMA M3 MEAN WM HEPXABEHLLEN CTanu.
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Mo nepyMeTpy KOHCTPYKLMM OO/MKEH ObITb YCTAHOBMEH MeTasmyeckuii nposoaHuk cornacHo FOCT P 59789, co-
eAVHALWMI BaLlHI0 C METaUT/IOM OCHOBaHWSA Hanmbonee KOPOTKUM MyTeM.

Mpy MOHTaXXe HEOOXOAMMO PErynisipHO U3MEPSTb CONPOTUB/IEHWE 3a3emsieHus. [anbHeilwee 3arnybeHne anek-
TPOAOB MOXET 6bITb NPEKpaLLEeHo, Kak TO/IbKO CONPOTUB/IEHNE 3a3eM/IeHNs NepecTaHeT yMeHbLIaTbes. Kpome Toro, Mox-
HO YCTaHOBWTbL AOMNOJIHUTESIbHbIE 3M1EKTPOAbl B MecTaX, rae AelicTBMe Ha COMpOTMB/IEHME 3a3emsieHust BygeT syudlue.
PekoMeHAyeTCst OTCIeXMBATL BbIMOHAEMbIE N3MEPEHUS A1 KKAOr0 3/1EKTPOAA B CUCTEME KOHTPONS KayecTsa.

3azemMnsAoWmiA 3N1EKTPOA, AO/MKEH HAaXOAWTLCA B 3eM/ie B AOCTAaTOMHOM yasieHUM OT CYLLEeCTBYHLWMX kabenei,
MeTa/IIM4eckux Tpy6 1 T. 4., Takke HeobxoauMmo caenatb AO/HKHOe JOoMyLieHne AN 3a3eM/ISIOWEro aekTpoaa npu ero
OTK/IOHEHUW OT MpeAnosiaraemMoro MecTonoNIOKeHVs Npy 3arybieHnn. PaccTosiHie pasHoca 3aBUCUT OT CWU/bl 3NeKTpu-
4eCcKoro UMnysibca 1 CONPOTUB/IEHNSA 3EM/IN, & TakXe TOKa B 3/1EKTPOAE.

Ecnn cywecTByeT OnacHOCTb YBENIMYEHUsI COMPOTMB/IEHNA OKOJIO0 MOBEPXHOCTU (Hanpumep, u3-3a BbICbIXaHWS),
[O/KHbI 6GbITb MCMOMb30BaHbI 3a3eM/IAOLLME 3M1EKTPOAbI [yOOKOro nNpMBoga 60MbLUe A/IUHBI.

PagnanbHble 3a3emstoLme 3M1eKTpoAbl AO/MKHbI BbITb YCTaHOB/EHbI Ha ry6uHe 0,5 M u 6onee. Hanpumep, B
CTpaHax C HU3KOWN TemnepaTtypoli B 3UMHEE BpEMS 3a3eMSIoWMe 3NeKTPoabl He ByayT HaxoAuUTbCSA B 3amep3Luei noyse
(koTopas MMeeT KpaiiHe HU3KYH 3/1eKTPONPOBOAHOCTb), €CNM YBENNUUTL TYyO6uUHY YKnaakv anektpogda. [ns AOCTMKEeHWS
CTabuIbHOTrO COMPOTUBMIEHUS 3a3eMJ/IEHMsl, HE3aBMCMMO OT Ce30Ha, MPeAnoyTUTE/IbHEeE WUCNOMNb30BaTb BEPTUKa/IbHbIE
anekTpogpl. bonee rny6oko 3asierarolme 3a3eM/IAoLWMe 3NEKTPOLbl MOTYT UMETb MEHbLUYIO Pa3HOCTb 3/1EKTPUYECKUX NO-
TEHLMasI0B Ha NOBEPXHOCTU 3eM/I1, YTO ABAETCA LOMNOSHATE/IbHBIM NPENMYLLECTBOM, YMEHbLIAET CKAYKN HaNpshKeHWs v
CHMXaeT ONacHOCTb A/1A XMBbIX CYLLECTB Ha NOBEPXHOCTU 3eM/IN.

0.12.2 Tun B — KO/bLEBbLIE 3a3EeM/IAIOLLMNE 3/1IEKTPOAbI

[N yMEHbLUEHUA YC/TOBHOTO COMPOTUB/IEHNS 3a3eMJ/IEHNs1 YCTPOCTBO 3a3eMsieHus no Tuny B, npu Heobxogumo-
CTW, MOXET 6bITb y/yyLEeHO nyTeM Ao6aBeHNss BEPTUKA/IbHBIX WM PaanasibHbIX 3a3eMNAI0LLMX 31eKTPOA0B. Ha pucyH-
ke 0.1 npeacTasneHbl TPe6OBaAHUS MO MUHUMA/IbHOW A/IMHE 3a3eMNSIOLMX 3N1eKTPOAO0B.

M3019UMOHHOE paccTosiHMe 1 ITybuHa pacrnofioXeHVst 3a3eMIAI0LLMX NEeKTPOA0B Mo Tuny B sBnsoTCS onTuMalb-
HbIMV NPW HOPMaJIbHbIX YCIOBUSIX MOYBbLI 4151 3alUMThl Il0Ael, HaXoAsALWmMXCs B HEMOCPeACTBEHHOW 6am3ocTy oT B3Y. B
CTpaHax C HU3KMMM 3UMHMMW TemnepaTypaMn HeobXxoAUMMO y4YeCTb Hagnexailyto rnybuHy 3arnybieHus 3aseMsowmx
3M1EKTPOA0B.

B 30Hax, npuneralowmx K 3awmaemon BY, B KOTOPbIX YacTo cobupaeTcs 60/bLIoe KOMMYECTBO Mtogei, Heob-
XOMMO 06eCrneynTb YCUMEHHbIN KOHTPO/b MOTeHUMana. bonbluee KO/IMYECTBO KOJbLEBbLIX 3a3eM/IAIOWMX 3/1EKTPOLOB
[O/MKHO ObITb YCTAHOB/IEHO HA NPUEM/IEMbIX PACCTOSHMSAX OT NEPBOr0 M MOCAeAYyLWMX KOMbLEBbIX NPOBOAHUKOB. U
KO/IbLIEBbIE 3a3EM/ISAOLLME 3NEKTPOAbI AO/KHbI ObITb COEAMHEHbLI C NEPBbIM KOJIbLEBLIM NMPOBOAHUKOM C MOMOLLLIO paju-
a/1bHbIX MPOBOLHVKOB.

0.1.2.3 3a3zemisAoLLmME 3NEKTPOAbI B CKA/IUCTOM FPyHTE

Bo Bpems cTpouTenbCTBa 3a3eMAI0LWMIA 3NeKTpos, pyHaaMeHTa AO/MKeH 6biTb BCTPOEH B 6ETOHHOE OCHOBAHME.

[axe B CKa/IMCTOM TpyHTe, rae 3a3emnswmii 3n1ekTpos yHaameHTa 06/1agaeT MeHbLUMM 3hdIeKTOM 3asemrie-
HWS,, OH BCE PaBHO AENCTBYET B KAYECTBE SKBUMOTEHLMA/TbHON NIOCKOCTMW, CBS3bIBAOLLE TOK MO/THAM C 3EMIENA.

[nsA pagnanbHbIX 3a3eMSIOWMX 3NEKTPOA0B, NeXallyX Ha WK OKOI0 NOBEPXHOCTU 3eM/N, MOXET BO3HUKHYTb He-
06X0AMMOCTb MX NOKPbLITUS KAMHEM WK rpasneMm, uin 6eTOHNPOBaHUA A5 06ecneveHns MeXaHNYeCcKon 3alyTbl.

Ecnm B3Y Haxoautcs BGM3N [OPOr, KOMbLEBOW 3a3eM/ISOWMIA 31EKTPOL, AO/DKEH, €CNM 3TO BO3MOXHO, Haxo-
ANTbCA HWKe YPOBHA goporn. OfHako Tam, rae aT0 HEBO3MOXHO OCYLLECTBUTb Ha BCeli A/IMHE NOABEPXEHHON BO3aeli-
CTBVIO [0POrY, Takol 3KBUMNOTEHUMA/IbHBIA KOHTPO/b JOS/HKEH OCYLUECTBAATLCH, KaKk MUHUMYM, BOAM3M 3a3eMASHOLLMX
3/1EKTPOAOB.

[ns KOHTpONsA noTeHumMana B HEKOTOPbLIX 0COBLIX CyYasx HEOOX0AMMO NPUHATL peLueHne 6o 06 ycTaHoBKe A0-
NOSIHATENbHON YacTh Kofbua B6M3M Bxoga B3Y, nn60o MCKYCCTBEHHO YBEIMYUTL COMPOTUB/IEHWE NOBEPXHOCTHOrO Cosi
3eMn (Hanpvumep, C NOMOLLbIO AOMOTHATEIBHOIO €10 rpaBws).

0.2 Pa3mepbl aneKkTpoaa

0.2.1 Tvin ycTaHOBKN

YcTaHoBka no Tvny A COCTOUT M3 FTOPU3OHTAIbHBIX WM BEPTMKA/IbHBIX 3a3eMNSIOLMX 3/1eKTPOLO0B, yCcTaHaBMBa-
€MbIX CHapYXW 3almLLiaeMoli KOHCTPYKLMN 1 COeAMHSAEMbIX C KakablM BEPTUKasIbHBIM MOSIHMEOTBOAOM. ObLiee Konuye-
CTBO 3a3eM/AIOLWMX INEKTPOLOB AO/MKHO ObITb HE MEHEE [ABYX.

MuHUManbHas A/IMHA KaXK4O0ro 3/1eKTPOoAa Y OCHOBAHUS KaXXA0ro BEPTUKAIbHOTO MOJTHMEOTBOAA COCTaB/IAET:

- /11— Ans ropU30HTaUTbHBLIX 3N1EKTPOAOB UK

- 0,5/., — Ana BepTUKasibHbIX (UM HAK/TOHHBIX) 3NEKTPOAOB,
rae /1— MyUHVManbHas A/IMHa ropU3OHTasIbHBIX 3NEKTPOAOB, NoKas3aHHbIX Ha pucyHke 0.1.

MuHUManbHan gnnHa (A) 3a3eMNSIOLWEro anekTpoaa 3aBUCUT OT YPOBHA MonHunesawmTsl (I—IV) 1 ygensHoro co-
NPOTMB/EHNS TPYHTA.

[na KoMOMHVMPOBaHHbLIX (BEPTUKa/IbHBIX WM FTOPU3OHTa/IbHBLIX) 3M1EKTPOA0B HEOO6X0AMMO YYeCTb OOLLYI0 AIMHY
3/1eKTPOA0B.
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YcTaHoB/ieHHasA MUHUMasIbHas AvHa /1 MOXeT He cobntodaTbes B c/lyvae, ecnm ConpoTUB/IEHUE 3a3eM/IEHNS CU-
CTeMbl 3a3eMsieHusi MeHblue 10 OM, U3MEPEHHOE Ha YacToTe, OT/IMYHONM OT YacToTbl NuTatowwein cetn (50—60 Iy), n c
HU3KMM MOPSAKOM FapMOHMYECKUX KoneGaHWiA.

[na yctaHoBkM TMNa A B NoYse C yaenbHbIM conpoTtreneHnem meHee 500 OM MUHUManbHasa AavHa onsa gsyx ropu-
30HTaJ/IbHBIX 3/1EKTPOA0B COCTaBnseT 5 win 2,5 M 4118 ABYyX BEPTUKa/IbHbIX 3/1EKTPOAOB.

Mpn yaensHOM COnpoTMBAEHUM NO4YBbl Bbile 500 OM ¢ M MUHMManNbHas AnvHa (A) yBenmuMBaeTcs NIMHERHO A0
80 M npu ygenoHom conpoTtusneHun 3emnu, pasHom 3000 Om ¢ m.

A ™

PucyHok 0.1 — MuHumasnbHas gnnHa (A) KaKAoro 3a3eMisioLLero anekTpoaa 418 pasHblX YPOBHEW MOMHUE3alumThbl
(cm. TOCT P 59789)

M3-3a BbICOKOUYACTOTHbLIX KOMIMOHEHT TOKa MOJTHUM A/IMHa, NpeBbiwatowias 80 M, He3aBMCKMMO OT YAE/bHOro conpo-
TUBNEHUSI 3EMNN Jasiee He YMEHbLUAET MOJIHOe CONpPOTUB/IEHME.

YcTaHoBKa TMna B cocTouT NM60o 13 KOJSbLEBOTO MPOBOAHMKA BHE 3alUMLLIAEMOV KOHCTPYKUMW B KOHTAKTe C MoYBOl
Ha He MeHee 80 % ero o6Lel ANVHbI, TG0 U3 3a3EM/ISIIOLLLETO 3/1EKTPOAA PyHAAMEHTA. Takue 3a3eMsiloLme 3NeKTPobl
Takke MoryTt ObITb ceTyaTbIMN.

[ns KoNbLEBOro 3asemsistowero asektpoga (WM yHAAMEHTHOTO 3a3eM/AILWLEro 3/1eKTpo4a) CpeaHuin paauyc
(re) 30Hbl, OKPY)XXEHHOM KOMbLEBLIM 3a3EM/ISIIOWMM 3/1EKTPOAOM (WM DYHAAMEHTHBLIM 3a3eM/SAIOWMM 3/1IEKTPOAOM), He
[OKEH ObITb MEHbLUE 3HAYEHNS A:

re*lv (0.1)

rae A onpefensoT no rpaduky Ha pyucyHke 0.14n8 cOOTBETCTBYHOLLENO YPOBHSA MOSTHAE3ALLMTDI.

Korpa Tpebyemoe 3HayeHue A npeBbilaeT NoaxoAsLlee 3Ha4eHne re, He06X0AMMO A06aBUTb AOMOSIHUTENbHBIN ro-
PY30HTa/IbHBIA WM BEPTUKa/TbHBIA (HAK/TOHHbIN) 3/1EKTPOA, COGCTBEHHOW A/IMHBI /T (TOPU30HTabHbIN) U fy (BEPTUKASIBbHbIN),
KOTOpble onpeAenstoT No creayowmmM opmyiam:

ir=ir-re (0.2)

N=(/1-re)2. (0.3)

[O/MXHO ObITb HE MEHEe ABYX 3/IEKTPO/IOB.
[ onoNHUTENbHbIE 3M1EKTPOAL! CNeayeT NOACOEANHUTD, MO BO3MOXHOCTU, HA PABHOYA/IEHHOM PaCCTOSIHUM.
NHdhopmauus 06 yaenbHOM COMpOTMB/IEHUM MOYBbI, NPeAnosiaraeMoM Gy JatoLem TOKe 3eMM U BPeMEHU Oc-

BOGOXAEHUNS OT 6ny>K,qarou.|,ero TOKa 3emM/1 KpaVIHe Ba)KHa /17 NPOEKTUPOBaHNA KOHCTPYKUMN N YCTAHOBKW CUCTEMbI 3a-
3eM/1eHNA.

YpaenbHoe conpoTuBIEHNE MNOYBbLI OYEHb OT/INYAETCA B 3aBMCUMOCTU OT XapakTtepa MNoysbl.
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Mpumep —Ana YM3 I up = 1500 Om no pucyHky 0.1 muHuManobHaa gnvHa anektpoga U =35 m.

[na Konbuesoro 3asemnsaloWero anekTpoga ¢ pagnycom re= 10 M go/mkHbl 661 Tb fo6aBeHbl ABa ropu-
30HT aNbHbIX 3/IEKTpOAa, Kaxablii gnuHoin T=35m — 10 m =25 M, unn gBa BepTUKaNbHbIX 3nekTpoga lv =
(35m-10 m)/2 =125 m.

0.2.2 3aBUCMMOCTb 4YaCTOTbIl OT MO/IHOTO COMPOTMB/IEHMST 3a3EeM/IEHNS]

M3mepeHus cucTeMbI 3a3eM/IEHNST 06bIYHO MPOBOAST HAa HU3KOI YacToTe, a pesy/bTaT NnosiyyatoT B BUAE COMPO-
TUB/IEHNS, OfHAKO Pa3paboTuMKy CUCTEMbl 3a3eMJSIEHUs HEOBXOAMMO YUYUTbIBATb, YTO M3-32 BbLICOKOW 4aCTOTbl MOJHUM
(oo 1 MIu) umnynbcHas XapakTepPUCTMKA MOJIHOTO COMPOTMBIIEHUSI 3MEKTPOAA MOXET ObiThb BbilE WM HUXKE 3HAUEHWS,
M3MEPEHHOIO Ha HW3KOI YacToTe. XapakTepUCTVKUN 3/1eKTpoAa (EMKOCTHbIE, MHAYKTUBHbLIE UM PE3UCTUBHbIE) 3aBUCAT OT
hopMbl 371EKTPOAA, YAENBHOTO CONPOTMBEHUS 3EM/IN U TOUKW BBOZA TOKA MOJTHWN.

\Z(M\/IRg

PurcyHok 0.2 — 3aBMCUMOCTb YacTOTbl OT MOJIHOFO COMPOTUBAEHMS 3a3emieHus (cm. [34])

Ha pucyHke 0.2 npeacrasneHa TMNMYHasA 3aBUCMMOCTb OT MOJTHOrO CONPOTMBIIEHNSA OTHOCUTENLHO 3eMIN, OTHOLLIE-
HWe MOoAyNs NOSIHOrO COMPOTUBAEHUS |Z(/w)| 1 CONMPOTUBNEHNS OTHOCUTENBHO 3eM/IM MEPEMEHHOMY TOKY HU3KOI 4acToTbl
(Rg). CywecTByeT ABa AuanasoHa 4acToT: Anana3oH HU3kmx yactoT (HY) go 50 kI, npu KOTOPOM NOJSIHOE CONPOTUBMEHME
NpPaKTU4ecky NOCTOSIHHO WM PaBHO COMPOTUB/IEHUIO, Y AMana3oH BbICOKMX YacToT (BY) Bbiwe 50 kI, npy KOTOPOM MOSIHOE
COMPOTUB/IEHNE MEHSIETCSA C YaCTOTOM U MOXET ObITb BbILLE WM HIDKE 3HAYEHUS M3MEPEHHOrO COMPOTUBAEHNS. JuHaMu-
Yyeckoe MoBefeHne 3a3eMNAIoWNX 3/1IEKTPOAO0B, NOABEPXKEHHLIX UMMYNbCaM TOKa MOSHUW, ABMAETCHA BaXKHbIM MOMEHTOM
(T. €. OTHOLIEHVE MeXy MaKCUMaslbHbIMU 3HAYEHVAMU HaMNPSXXEHUS N BBEAEHHbLIM TOKOM).

Pe3ncTvBHOE 1 eMKOCTHOe nosefeHne 6onee 61aronpuUSATHO, Tak Kak BbICOKas YacToTa MEHbLUe WM paBHa HW3-
KOYaCTOTHOMY COMPOTUBNEHUIO OTHOCUTESILHO 3eMNN. O6bIYHO eMKOCTHOE MoBefeHne SBNSETCA TUMUYHLIM A/ CUCTEM
3a3em/IeHns C ceTyaTbIMK 3/1IeKTpo4amMu, NMEOLMMU PasBeTBeHNA 418 NOKPbITUA 30HbI, B TO BPEMS Kak cucTeMa 3a3eM-
NIEHNSA C HECKOMBbKUMW A/IMHHBIMK 3nekTpoAamn obnafaeTt B 60/IbLUMHCTBE C/lyYaeB UHAYKTUBHbIMU XapaKTepucTrKamu.

Vcnonb3oBaHne MHOXECTBA YCTPOWCTB 3a3eM/IEHMS YIyHLIaeT UMMY/IbCHYI0 3QO(PEKTUBHOCTL, Kak NokasaHo B Ta-
6nvue 0.1. OgHako Ha nNpakTUKe He Bcerga BO3MOXHO MCNO/b30BaHUE HEOO/bLUMX 3/IEKTPOA0B 4151 BbINO/IHEHNS Tpe6o-
BaHUii B CTaHAapTax HU3KMX 3HAYEHWIA COMPOTUBIEHNS.

FOpU30HTasIbHbIE CTEPXHM MeHee 3(DEKTUBHbLI HA 4aCTOTe NUTANLLEA CEeTU MO CPaBHEHWIO C BEpPTUKasbHbIMU
CTEPXHSAMM, OfHAKO 06nafatoT NyyLleli MMNYNbCHON 3¢0DEKTUBHOCTLIO.

Ta6nuya 0.1 — VmnynbcHas 3hhEKTUBHOCTb CXEM CTEPXHEBBIX YCTPOWCTB 3a3€MJIEHNSI M0 CPaBHEHUIO ¢ 12-meTpo-
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0.3 ®opmyribl 4518 pacyeTa CONPOTUB/IEHMS 3a3eM/IEHUS 4151 Pa3/IMYHBLIX KOHAUIrypauuii 3a3eM/IsitoLLpyX
3/1EKTPOAOB

Mpn co3gaHMy GOMBLUMHCTBA CUCTEM 3a3eMJIEHWSI COMPOTUB/IEHVE 3a3eM/IEeHVsI A1 Pas3/INYHbIX KOHdUrypauui
3a3eM/ALWMX 3NEKTPOA0B ONpPenesisitoT C NOMOLLBI0 KOMMbIOTEPHBLIX NPorpamMmM, Tak Kak 3TO MO3BOJ/ISIET TOYHO MpoaHa-
NM31POBaTh B3aVMOAENCTBME MEXAY MHOTMMMU 3M1eMeHTamu, O6bIYHO UCMO/b3yeMbIMK B TakUX cuUcTeMax. HekoTopble
nporpammMbl CMOCO6HbLI paccunTaTb OTBETHYH PEaKLMIO CUCTEMbI 3a3EM/IEHUST HA NepPeXoaHble TOKM NMpU yaape MOSTHUM.
Mcnonb3oBaHue KOMMbIOTEPHBIX MPOrpamMM 06bIYHO AAeT Hanbosiee TOUHble pes3ynbTarthl. [1s criydaes, Korga crneuyasb-
Hble KOMMbIOTEPHbIE NPOrPaMMbl HE AOCTYIHbI, MOXHO MCMO/Mb30BaTh NpUBEAEHHbIe B Tabnuuax 0.2— 0.6 dpopmynbl ans
Pa3INYHbIX KOHGMrypaumii 1 KoMGUHaLKMiA NPOCTLIX 3a3eMSIOLLUX 3N1EKTPOAOB.

Ta6nunya 0.2 — O603Ha4YeHus, ucrnonbsyemsie B Tabnuuax 0.3— 0.6

HanmeHoBaHune E,D,I/IHI/ILI,a n3mepeHua HaunmeHoBaHue E,D,I/IHI/ILl,a n3mepeHna

YpoensHoe conpoTuBEeHVEe MoYBbl P OM *m™m PaccTosiHue mexay ctepxHamn al2 M
Konvnyectso pagmnanbHbIX NPOBO- — Iny6uHa 3arny6nenus d M

OHUKOB N

[nvHa kaxpgoro pagmasibHoro npo- M ConpoTtuenenue anektpoga R Om
BOAHVKa L

Pagunyc pagmanibHOro npoBogHuKa a M [nameTp konbuesoro anektpoga D M
PaccTtosiHue mexay CTEpXHAMN S M e=2,718 —

Tab6nuuya 0.3 — dopmynbl 4N pacyeTa CONPOTUB/IEHNS 3a3eMIEHUS ANS1 Pa3INUHBIX KOHGIUIYpaLuii 3a3eMsHoLLIMX
3M1EKTPOLAOB

3arny6neHHbI NPSIMOA TOPU30OHTaUTbHbLIN 3MEKTPOL, [Ba CTepXXHEBbIX 3/1€KTpoAa OAMHAKOBOW A/IMHbI, pas-
p( 2L ZleneHHble paccTosiHieM al2
T -1 npu</<&E. (0.4)
nL[ yj2ad =— Jin— -1+-7~-1 npual2»£. (0.8,
49 a al2 n 12
N 3arnybneHHbIX pagvasibHbIX 3MEKTPOLOB, pacxoas- N CTEPXHEBbIX 3/1EKTPOAOB OAUHAKOBOW AOJIMHbI, CO-
LLMXCS TOPU3OHTA/IbHO M CUMMETPUYHO U3 O6LLE TOUKM €AVHEHHbIX N30M1POBaHHbIM Kabenem 1 pacrnosioKeHHbIX
_ Ha OMHAKOBOM PACCTOSHUM MO Kpyry anameTpom D, 3Ha-
ol 1+si'} H I UNTENIbHO MEHBLLUMM, YeM [/IMHA CTepXHel
R= InA="--1+ Y In (0.5) ( >
nnL sin(r) )
. 4L
P -1 npuD <L (0.9)
2nL D 1
Pna
\%
BepTukanbHbIi CTEPXHEBON 31EKTPO/, N CTEPXKHEBbIX 3M1EKTPOLOB OAVMHAKOBOW ANIMHBI, pac-
. . NOMIOXEHHbIX HA OAWHAKOBOM PacCTOsAHMM MO Kpyry Aua-
R==1 ;\'n_a ) ripnL»a (0.6)  meTtpom D ¢ MHTEpBA/IOM MeX/y COCEAHUMMU CTEPXKHSIMM,
paBHbIM WM NPEBbLILAOLWMM AJ/IUHY CTEePXHA
4 L L& 1
? = 1 — i+_D £ (0 . 10)
2rmL T=1gin(NT j
\% !
[lBa CTepXXHEBbIX 3/1EKTPOAA OAVHAKOBOM A/IMHBI, pas- lonbIi 3arny6/1eHHbIN KONMbLEBOI 3N1EKTPOA,
12
[eneHHble pacCTosSHEM a o= |2©1 q /}ég 3
' A a
P 'in AL 4 npn a2 (0.7) y! (0.11
an—\ nfaal2
MpumeyaHne — B dopmynax (0.4) n (0.5) npegnonaraeTcsi, 4To yron Mexagy /o6bIMU ABYMSI CMEXHBIMU

3/1EKTPOAAMU OLMHAKOBbLIV, NO3TOMY B BapuaHTe M = 2, 3/1eKTPoAbl /1IeXaT B NPOTUBOMNOMOXHbIX HaNpPaBeHUsIX oT
06Leit Toukn. Bce NPOBOAHMKM NPOBOAST OAVHAKOBbIN TOK.
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Ta6nuuya 0.4 — dopmy/bl A1 pacyeTa CONpPOTUBIEHUS 3a3eM/IeHUs A/1s 3ar/lyGIEHHOTO KO/bLIEBOMO 3/1eKTpoaa B
COUYETaHUN C BEPTUKA/IbHBLIMU CTEPXHEBLIMY 3/1EKTPOAAMY

FonbIi 3arny6eHHbIN KONbLEBOI 3/1EKTPOA, *1
®opmyna (0.11)

N 3a3eMNSAIWUX CTEPXHEN PaBHON A/INHbI, YCTAHOB/IEH- *9

HbIX MO Kpyry AvameTtpom D, C uHTepBasioM Mexzgy co- ®opmyna (0.10)
CeHUMMN CTEPXHAMY PaBHbIM WY MPEBbILLAOLLMM A/IUHY

CTEPXHSA

B3avMHOe COMpOTUB/EHVE 3a3eMSIEHUS MexXay Kosblie-
BbIM 3/1EKTPOAOM U M 3a3EMASIOWMMUN CTEPXKHSAMU, yCTa-
HOB/IEHHBIMM MO KPYry AraMeTpom D

O6Lee conpoTuBeHne
R RIR2-73 (0.13
RI+R2-2R3 v '

Tab6nunya 0.5 — dopmynbl gns pacyeTa CONPOTUB/IEHN 3a3eMsIeHNs AN 3arfy6/1eHHOrO KOMbLEBOrO 3/1eKTpoaa B
co4yeTaHnn C paagnasibHbIMU 3/1EKTPpoAaAMU

lonblit 3arny61eHHbI KOMbLEBOWN 3N1eKTpos *1
®opmyna (0.11)

N 3ar1y6/1eHHbIX pagnasibHbIX 3/1EKTPOAOB, PaCXOAALLMX- r2
CS TOPU3OHTA/IbHO M CUMMETPUYHO U3 O6LLE TOUKU ®opmyna (0.5)
B3anmHOe cOnpoTVBIEHME 3a3eM/IEHNI0 MeXay Korblie- o P In
BbIM 3/1€KTPOAOM U M 3arnybneHHbIX paguabHbIX anek- -
TPOAOB, PacXoAsAMXCS CUMMETPUYHO U3 O6LLEN TOUKN 3~A \p d 1014
ObLee conpoTuBieHne R*Ro—#2|
R=R,+R2-2R3 QN5>

Ta6nuuya 0.6 — ®opmynbl 4f1s pacueTa CONPOTUB/IEHUS 3a3eM/IeHUs] A1 3aTyM/IEHHOTO NPSIMOTO FOPU30HTA/ILHOMO
3M1eKTpoZa B COUETAHWUN C BEPTUKA/IbHLIMY CTEPXHEBBLIMY 3/1EKTPOAAMY

Fonbili 3arny6eHHbI NPSAMON FTOPU30HTaIbHbIN 3N1EKTPOA, *1
®opmyna (0.4)

BepTukanbHbIli CTEPXHEBON 3/1EKTPOL, *r
®opmyna (0.6)

N BEPTUKaSIbHbIX CTEPXXHEBbIX 3/IEKTPOAOB, COEANHEHHbIX

M30/IMPOBaHHbLIM Kabenem R2=-Nt-z1rZ" (0.16)
n ?-lnsz 2
B3aMmHOe conpoTvB/ieHWe 3a3eM/IeHunss Mexay nps- f }
MbIM FTOPU3OHTA/IbHBIM 3/1EKTPOLOM W I BePTUKaIbHBIMU
CTEPXHAMM B n o oL 1
A3=%1c ,n_rr— (°-17)
j2—d
I 'V e )
O6Lee conpoTuBneHne
R Rfo-Rz (0.18)
R¢+f22—2Rg
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MpunoxeHvie P
(cnpaBo4YHOE)

CncremMmbl MOHUTOPUHra

BJY pekomeHAyeTcs 0OCHaCTUTL 060pyA0BaHEM 4151 OOHAPY)XEeHUST YAAaPOB MOJSIHAM U MOHUTOPKHIa YpOBHE Toka
Takux yaapoB MOHUM (CUCTEMaMM MOHWUTOPUHIA). HasHaueHne Takmx CUCTEM MOHUTOPUHIa 3ak/ItouaeTcs:

- B NpefocTaB/ieHnn onepaTopy MHdopMauuM 06 YPOBHE YAapOB MOSHWW, BO3AEWCTBYOWMX Ha BIY, 1 yyacTum B
pexumax aKcrayaTaummn n TeXobCyXmBaHus;

- NPeAOCTaB/IEHNN BaXKHBIX [aHHbIX 06 OXMAAeMOM KO/MYecTBe yAapoB MOHUM B Bbicokue B3Y u oueHke ux Be-
JINYMHbBI/XapaKTepUCTMK, coaelicTBre B NpoLecce OLUEHKN GyayLLInX PUCKOB.

CyLLECTBYIOT HECKO/IbKO BapMaHTOB CUCTEM MOHUTOPMHIa. Huxe npuBefeHO KpaTkoe onvcaHue Takux CUCTEM.

a) Cucrtema 06HapyXeHMs MOMHMN Ha OBLUMPHOM MPOCTPAHCTBE.

MHOrme KoMMepUeckMe CUCTEMbI NMO3BONSIOT OGHAPYXWUTb MOJTHUIO C MOMOLLbI0 @aHTEHH NOMCKA 3/1IEKTPOMAarHUTHOroO
UMNynbca, NPOU3BOAMMOrO PaspsAoM MOSHUK. B Takux cucTteMax UCMonb3yrTCsl MHOMO3/IEMEHTHbIE aHTEHHbI A/1s1 onpe-
[eNeHns MecTOMNOOXEHNS paspsiia MOMHUM Ha OCHOBE METOAMK OMNpeAeneHnst HanpaB/eHUs WM BPEMEHM Npuxoaa,
UM MHTepgEpPOMETPMYECKMX METOAOB. [aHHble, A4OCTaBAsSeMble TakuMU CMCTEMaMu, B OCHOBHOM AOCTYMHbI B pexuve
peanibHOro BpeMeHuW. [a nosyyatenst AaHHbIX OT CUCTEM OBHAPYXEeHWUS MOSHUM Ha OBLUMPHOM MPOCTPAHCTBE BaXKHO
3HaTb HECKO/IbKO NapameTpoB, KOTOpble B/UAIOT Ha paboTy CUCTEMbI. XapakTepUCTUKN CUCTEM OOHAPYXXEHWUSI MOJTHUM Ha
06LUMPHOM MPOCTPAHCTBE nepeyncneHsl B Tabnmue P.1

Tabnunya Pl — XapaktepucTukm CUCTEM 0OHaPYXXEHMS MOSTHAM Ha OGLLUMPHOM NPOCTPaHCTBE

MapamveTp OnucaHve
OhdekTrBHOCTL DE paspspa v DE ygapa pasnuuatorca. Mockonbky paspsg MOMHUM COCTOUT U3 O4HOTO WK He-
0o6HapyxeHus ckonbkux yaapos, DE paspsga (DEf) 06bl4HO Bbilwe, yem DE ynapa (DES. CnegyeT yunTbiBathb,
(DE) YTO CUCTEMbI OBHAPYXXEHUSI MOTHUM 06HaPYXMBAIOT yAapsbl, a rpynnupoBaHve yaapoBs B pas3psabl

OCYLLECTB/ISIETCS HA OCHOBE KPUTEPUEB, KOTOPbIE AO/MKHbI BbiTh W3BECTHbI UM  ONpefeseHsbl
nosib3oBatesito. DE 3aBUCWT OT HECKOJIbKUX MapaMeTpoB, TakUX KakK KOMIMUYECTBO VIMEHOLLMXCS
[laTUMKOB, PACCTOSHWSI MeXAy AaTuMkamu U reOMETPUsi MOJIOXKEHUI AaTUMKOB BOKpPYT MHTepe-
CyloLLell ToukM; paboTa AaTuMKoB (HanpuMep, YpPOBEHb MOMEX HA KaXAoi nollajake/naTuuke,
[OCTYMHOCTb U T. N.); HE06X0AMMOE KOJIMYECTBO JATUMKOB, WUCMO/b3yeMoe /1l 06HapYXeHus!; a
TakKe HeCcKosbKo Apyrux napameTpoB. OTHocuTesibHoe DE cetn MoXeT GbiTb MOSyYeHO NyTem
aHanmsa pacnpefesnieHnst Toka B IHTEPECYHIOLLEN TOUKE U B 3TAJIOHHOM MECTOMOSIOKEHUN (Hanpu-
MEp, LieHTpe ceTw)

TouHOCTb TOYHOCTb MECTOHAXOXKAEHUS TAKMX CUCTEM MOXET BbiTh OrpaHMUYeHa OT HECKOJ/IbKMX COT METPOB

MECTOHaxXOX/EHNSI  [10 HECKOJIbKMX KUIOMETPOB. TOYHOCTb MECTOHAXOXAEHUS /15 OTAE/bHbIX YAAPOB 3aBUCUT, Cpe-
[ npourx hakTopoB, OT NapamMeTPOB TOKAa 3TOr0 KOHKPETHOTO yAapa 1 paboTbl CETU B UHTEPECY-
toielt Touke. Mo3TOMy TOUHOCTb MECTOHAXOX/EHUSI He SIBMSIETCS NOCTOSIHHOM 1S BCEX YAApOB
1 4151 BCEX MECTOMNOJIOKEHUI UHTEPECYHOLLEN TOUKM

MHdhopmaums o TouHOCTb MecToHaxoXaeHuA 1 DE Takke 3aBUCAT OT YCTaBOK npouecca AaHHbIX, UCNosb3yemMoro

OaHHbIX ANa onpefeneHus pelleHns (MecToHaxoXAeHus yaapa v napameTpoB). [OCKOMbKY AaHHble O
MOJTHUM MOTYT WCMNOMb30BaTbCA AN HECKOMbKUX Leneid, TO Nnosnb3oBaTeflb AaHHbIX O MOJSHWM
[LO/MKEH cornacoBaTb C NPoBaliepoM AaHHbIX O MOSIHUM TUM NOMyYaeMbIX AaHHbIX B 3aBUCUMO-
CTW OT UX npefHasHayeHus. B kayecTBe npumepa MOXHO NPYBECTU OYEHb BbICOKYHD TOYHOCTb
MEeCTOHaxOXEeHWs, KOTopas He HyHa A1 ONOoBeLLeHNs 0 MOJIHUK, HO xopowana DESwim cno-
COGHOCTb 06HaPYXXEHMST MOMHUN BHYTPY 0Gnaka MOXET 6bITb YA06HOW. HekoTopble npoBaiaeps!
OaHHbIX O MOSIHUM UCMNONbL3YIT pasnuyHble UAbTPbl A1 AaHHbIX. JTa UHopMaumus Ao/mMKHa
npefocTaBAATLECA MONb30BaATENIO

b) JlokanbHble CUCTEMbI aKTUBHOTO OGHAPYXXEHUSI MOJTHUN.

Ha GawHe B3Y ycTaHaB/MMBalOT creumasibHble CUCTEMbI, HANpUMep, C AaTuvkamu, npefynpexjatolive o6 onac-
HOCTV MOJIHUM UCXOASl U3 KPUTEPUEB MarHUTHOTO MOJIS UM ONTUYECKMX KpuTepueB. JaTumku npeaoTBpalialoT owmn6ou-
Hble cpa6aTbiBaHUsi, KOrga paspsig, MOSHAWM NPOUCXOAMUT Ha yAa/IeHHOM PacCTosiHAW. Takvie cUCTeMbl MOXHO COEAVHUTH
c cuctemoii Tuna SCADA, 4TO NO3BOJSET NOJyYaTh HYXHYI MHopMauuio 06 yaapax MOSHAW B PeaslbHOM BPEMEHU.
CvicTeMbl MOTYT flaBaTh WK He AaBaTb NokasaHus o hopmMe KPUBOI TOKa WM ero BeIMUMHe, U, eCiiM CUCTEMA pasMellie-
Ha Ha GallHe, OHa He NPeAocTaBUT MHhopMaLMio 0 MecTe yzapa MosfHuM B B3Y. OfHako Takue CUCTEMbI NOME3HbI A5
ynpexzarwLumx aeicTBuii onepatopa Bo BPEMSI MOHMTOpUHra B3Y nocre rposbl. XapakTepyucTUKX STOKa/IbHBIX aKTUBHbIX
CUCTEM OGHapPYXEHWUsI MOJIHUU MepeudrcrieHbl B Tabnuue P2.
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Ta6nuuya P.2— XapakTepucTUKM NIOKa/TbHbIX CUCTEM aKTUBHOTO OGHAPYXEHUS1 MOJTHUM

Tvinb! OnucaHve

CucTembl, npefgHasHauyeHHble Ana Bblgaun  CUCTEMbI, CKOHCTpyMpoBaHHble cornacHo FOCT P M3OK 62561.6, mo-

aBapuiHbIX CUTHa/I0B ryT 6bITb HEMPUIOAHbI ANt B3Y, NOCKO/bKY OHW MpefHa3HaveHbl 415
CTaHAAPTU30BaHHbIX UMMYNbCOB MOJTHUW.
3TV cMCTeMbl AO0MKHbI ObITb AOCTATOYHO YYBCTBUTENbHLIMY C MNpU-
rOAHbLIM YaCTOTHbIM OTK/IMKOM. V3roToBUTENb A0/MKEH NPefoCcTaBuTb
YaCTOTHbIN OTKIUK YYBCTBUTENIBHOCTM

CucTeMbl U3MEPEHUS TOKa: LUYHTbI LLyHTbI TOKa 0ObIYHO O6ecneynBaloT HauAyyLni YaCTOTHBIA OTKIMK

OT NMOCTOAHHOIO TOKa A0 Heckobkux M. B B3Y pa3mep wwyHTa ToKa
orpaHnMyMBaEeT ero 1Cnosib3oBaHue.

IMOCKOMbKY LUYHTbI TOKA SABAAIOTCA YACTbI0O CUCTEMbl BEPTUKAILHOMO
MOJIHUEOTBOAA, OHW [0/DKHbI TECTUPOBATLCH KaK 4acTb BEPTUKaUIb-
HOro MosiHMeoTBoga Ha YM3 |

M3rotoBuTeNb AOMKEH NPefoCTaBuTb MHPOPMALMIO MO KaIMbpoBKe

CucTeMbl n3MepeHust Toka: nosic POroBckoro n [JaTtumky Ha OCHOBE KaTyLuKi POroBCKOro uam ontuyeckuMe cpeacrsa
onTUYeckme cpeacrea (Hanpumep, adhdekt dapages) AOMKHbI UMETb COOTBETCTBYHOLLYHO

LUMPUHY NOJ1OCHI.

M3roToBMTENb AOSKEH NPEAOCTABUTL YaCTOTHbBINA OTKVK CUCTEMBI.
Cuctema fo/mkHa GbiTb CKOHCTPYMPOBaHa AJ1s1 U3MEPEHUST KaK MOXHO
6O/bLUETO YKC/a HEMPepbIBHbLIX TOKOB.

M3roToBMTENb AOSIKEH NPEAOCTaBUTL Ka/IMBGPOBOUHYHO MHGDOPMALMIO

C) JlokasibHble NacCUBHbIE CUCTEMbI OBHAPYXEHUSI MOSTHUM

CUeTuMK/ MOJHWIA M KApPTOUKM C YyBCTBUTE/IbHBIMM AaTuvKamu MUKOBOTO 3HAYEHUs! Toka MpefoCTaB/IsioT MUHW-
MaJlbHYI0 MHCIOPMAaLIMIo 0 MOSTHUSIX B BAY. HanGosiee NpocTble CHETUMKM MOSHUIA (HanpuMep, 3MeKTpoMexXaHU4eckue)
NPeAoCTaB/AOT Wb KOMIMYECTBO YAAPOB. DNEKTPOHHbIE CYETUMKM MOJHUIA, KPOME TOro, NpPeaoCcTaB/soT BPEMEHHYHO
MEeTKY U OLIeHKY NnapamMeTpoB MOJHUW. [aTumK NMMKOBOrO 3HAUEHWS1 TOKa NPefOCTaBsoT OLEHKY MaKCUMaslbHOrO NMKOBOTO
3HAYEHNs TOKA C TOTO MOMEHTA, KaK Obl1 YCTAHOB/EH AaTuMK. XapaKTepuUCTUKM NTIOKasTbHbIX CUCTEM MAcCUBHOTO OGHApY-
XEHUS1 MOSTHUM nepeuvncrieHbl B Tabnuue P.3.

Ta6nuuya P3— XapakTepucTUKM NOKasIbHbIX CUCTEM NACCUBHOTO 06HAPYXEHUSI MOSTHUM

Tunbl

CyeTunkm

yaapos
MOJTHIM

JaTtunku
MMKOBOTO
TOKa

Onucanve

CuUeTurkn MOJSIHUK, CKOHCTPyupoBaHHble cornacHo TOCT P M3K 62561.6, HenpurogHbl ans B3Y, no-
CKOJIbKY OHW MpefHa3HaveHbl 4151 CTaHAaPTU30BaHHbIX UMMY/IbCOB MOJTHUN.

HekoTopble CHETUMKMA MOSTHUM TaKKe OLEHMBAKOT OAWH WM HECKO/IBKO NapaMeTpoB TOKa: MWUKOBLINA TOK,
3apag, YAeNbHYH 3Hepruio. YCTpoiicTBa, NpegHasHavyeHHble A5 CTaHAAPTHLIX TOKOB MOJIHUM (Hanpu-
mep, FOCT P M3K 62561.1) He obecneyaT peasIMCTUYHbIX AaHHbIX A1 BCEX YAApOB MOMHUKW. W3roTo-
BUTE/b JO/HKEH OMPefenuTb uchbiTatesibHble DOPMbl KPMBOW, BKIHOYAsi HEMPEpbIBHbIE TOKW. W3roTo-
BUTE/b [O/HKEH NPEAOCTaBUTb 3Ta/IOHHbIE DOPMbI KPUBOI 1 HEOMPEAENEHHOCTU. 3roTOBUTESb TaKkkKe
[JO/KEH NPefoCcTaBUTb MHGOPMALMI0 O YACTOTHOM OTK/IMKE YyBCTBUTENILHOCTW W HEOMPELENEHHOCTU
OLIEHVBaEMbIX MapaMeTpoB.

CyeTumnkn MonHUiA 4ns BAY fomkHbI BbITb YyBCTBUTE IbHbI HACKO/IBKO 3TO BO3MOXHO Ha HU3KMX YacTo-
Tax, YTO6bl OO6HAPYXUTb BOCXOASLLYIO MOJTHUIO.

M3rotoBuTE b AO/MKEH NPEAOCTaBUTL KPUBYHO YYBCTBUTE/ILHOCTY B 3aBMCMMOCTU OT YacToTbl

3TOT TMN AaTUYMKOB NMpefHa3HayeH 1 KaimbpyeTcs TO/bKo No chopmam KprBoli CTaH4apTHOrO Toka MoJI-
HUM 1 MOXET OblTb HEMPUIOAEH A1 PErucTpaummn peasibHbIX TOKOB MOSHWW. W3roToBuUTENb O0/MKEH
npefocTaBnUTb MHhOpMaLMio 0 paboTe faTumka Npy CTaHAAPTHBLIX TOKax MosHuM B3IY.

M3roToBuTE/b AO/MKEH NPEAOCTaBUTL MHAIOPMALIMIO O MUHUMa/TIbHO OGHAPY)XBAEMOM TOKE U UCTbITY-
eMbIX popmMax KpuBbIX.

3TOT TVN AATUYMKOB HENPUrOAEH 4151 06HAPYXXEHWS! HEMPEPbIBHLIX TOKOB.

M3rotoBuTE b AO/MKEH NPEAOCTaBUTL YACTOTHbIN OTKAMK YYBCTBUTE/IbHOCTU M €e HeoNpeae/IeHHOCTb

Monb3oBaTtensamM credyet OCTOPOXHO MHTEPNpPeTUpoBaTb MH(OPMALMIO, NPEeAOCTAB/IEHHYIO N3TOTOBUTE/SIMU 3TUX
TUMOB YCTPOICTB. Monb3oBaTesisiM CeAyeT 3HaTb YaCTOTHbI OTK/VK YCTPOICTBA, UTOObI MOJYYNTb UTOTOBbIA pPe3ynbTar,
B MPOTUBHOM C/lyyae faHHble MOryT 6biTb HEPeasTUCTUUHBLIMU.
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MpunoxeHne Q
(cnpaBo4YHOE)

MpuMep onpeaeneHnss TOUEK U3MEPEHUST MPU onNpeaeneHnn HENPEPbLIBHOCTU

Mpvmep onpeeneHus ToYek U3MepeHns nokasaH Ha pucyHke Q.1. OnmncaHune Toyek, NokKa3aHHbIX Ha pUcyHke Q.7,
npuseeHo B Tabnuue Q. 7.

Cnepys flaHHOMY MPUMEPY MOXHO MPOBECTU U3MEPEHNS], ykasaHHble B Tabnmue Q.1.

PucyHok Q. 7— TlprmMep ToYek nmepeHns

Tabnunya Q 7— Toukn 0b6s13aTeNbHbIE N3MEPEHUST COMPOTUBIEHUS

Touxka

Touka ConpoTvsrieHve,
n3MepeHns Onvcarive n3MepeHys Onvcarive Om
Al Toyka Mo/SHMEe3alWmnTbl Ha KOH- A2 BepTrKanbHbIA MOSTHNEOTBOA Ha KOM-
LieBOil Yactu slonactn A NeBoii Yactu flonactn A
Bl Touka Mo/HMEe3aWwmnTbl Ha KOH- B2 BepTuKanbHbIi MOTHNEOTBOS, HA KOM-
LeBoi yactu nonactu B neBoii yactn nonactn B
A2 BepTrKanbHbIi MOTHMEOTBO/, Ha D Kopnyc cTynuubl BETpoKoneca

KOMJ1IEBOI YacTu nonactu A
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OKoHuaHVe Tabnmupl Q. 1

Touka Touka
13MepeHa Onuncarive “3mepeHVs
B2 BepTrKa/ibHbI MO/THMEOTBOA, Ha D
KOM/IeBOI YacTu nonactu B

D Laccu cTynuubl BeTpokoneca E

F MonHunesawmta npubopos Be- E
Tpa

E Llaccy roHgonbl Win WuHa 3a- G
3emsieHus

HL 3azemneHve 1 Ha anektpoge H2
yHOAaMeHTa

G LLnHa 3a3em/1eHnst B HUXHe va- |
CTn GaLuHmn

FOCT P 54418.24—2023

OnvcaHmre COI'IDOTCI)/I'aneHme,

Kopnyc cTynuubl BETpoKoseca

Kopnyc roHgosnsi unu wmHa 3asemne-
HUA

Kopnyc roHgosnsi wnv wnHa 3asemne-
HUA

LLnHa 3a3eM/IeHUss B HWDKHEN vacTu
faluHn

3azemneHne 2 Ha anekTpoge chyHaa-
MeHTa

YpaneHHoe 3asemsneHue

147



FOCT P 54418.24—2023

MpunoxeHvne JA

(cnpaBo4YHOE)

CBefieHMA 0 COOTBETCTBUN CCbISIOYHbIX HaUMNOHaNIbHbBIX U MEXIoCcyAapCTBEHHbIX CTaH4apTOB
MexagyHapoaHbIM CTaHAapTaM, UCMOJ/Ib30OBaHHbIM B Ka4eCTBe CCbIJTOYHbIX
B NMPMMEHEHHOM MeXAyHapoaAHOM CTaHaapTe

Tabnunya OA1

O603Ha4YEeHNE CCbITOYHOTO
HaLIoHasTbHOT O,
MEXTOCyJapCTBEHHOIO CTaHapTa

[OCT 30804.6.2—2013
(IEC 61000-6-2:2005)

[OCT IEC 61000-4-5—2017

[OCT IEC 61000-4-9—2013

[OCT IEC 61643-11—2013

[OCT IEC 61643-12—2022

[OCT IEC 61643-21—2014

FOCT IEC 61643-22—2022

[OCT P 50571.4.44—2019
(M3K 60364-4-44:2007)

FOCT P 50571.5.53—2013/
M3K 60364-5-53:2002

FOCT P 50571.5.54—2013/
M3K 60364-5-54:2011
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CreneHb
COOTBETCTBMSA

MOD

IDT

HoT

oT

oT

HoT

HoT

MOD

oT

HoT

O603HaYEHEe 1 HAVMEHOBAHWE CCbUTOYHOMO MEXAYHAPOAHOTO
cTaHpapTa

IEC 61000-6-2:2005 «3neKTpoMarHutHass COBMECTUMOCTb.
UacTb 6-2. O6wme craHgapTbl. MOMEXoycTonunmBocTb 060-
pyZOBaHUs, MCNOSIb3yeMOro B palioHax C MPOMbILLIEHHbIMA
npeanpuATUAMN»

IEC 61000-4-5:2014 «3neKkTpomarHutHas COBMECTUMOCTb
(BMC). YacTb 4-5. MeToabl ucnbiTaHuii 1 namepeHuii. Vcnbl-
TaHMe Ha YyCTONYMBOCTb K BbIGPOCY HANPsHKEHWs»

IEC 61000-4-9:2001 «3neKTpoMarHuTHass COBMECTMMOCTb.
UacTb 4. MeToauku ucnbiTaHnii n namepexuwin. Pasgen 9. Uc-
nbiTaHWEe Ha MOMEXOYCTONYMBOCTb B YC/IOBUSIX MMMYJ/IbCHOTO
MarHWTHOro nosis»

IEC 61643-11:2011 «YcTpoiicTBa 3aluTbl OT nepeHanpske-
HWIN HU3KOBOMbTHbIE. YacTb 11. YcTpoiicTBa 3aluTbl OT nepe-
HanpsHKeHWii, NOACOeANHEHHbIE K HU3KOBO/IbTHLIM CUCTEMaM
pacnpefeneHvns anekTpoaHeprun. TpeboBaHus U mMeToabl UC-
nbITaHUA»

IEC 61643-12:2020 «YcCTpoiicTBa 3awuTbl OT NepeHanpske-
HWI HWM3KOBOJIbTHbIE. YacTb 12. YcTpolicTBa 3awuTbl OT nepe-
HanpsHKeHW, NOACOEANHEHHbIE K HU3KOBO/IbTHLIM CMCTEMaM
pacnpegeneHus anekTposHepruun. MNpuHUMNbLl Bbibopa 1 npu-
MEHEHUA»

IEC 61643-21:2012 «YcTpoiicTBa 3almTbl OT MepeHanpsxe-
HUIA HX3KOBO/bTHbIE. YacTb 21. YcTpoiicTBa 3aWuThl OT nepe-
HanpshXeHW, NOACOEAMHEHHbIE K CUTHa/IbHBIM U TE/IeKOM-
MYHVKALMOHHbIM CceTsM. TpebGoBaHUsi K 3KCMyaTauyoHHbIM
XapaKTePUCTMKaM U METO/Ibl UCTbITaHN»

IEC 61643-22:2015 «YcTpoiicTBa 3aliuTbl OT MMMY/IbCHbIX
nepeHanpshkeHWn HW3KOBOMbTHbIE. YacTb 22. YcTpoiicTea
3aWWTbl OT MMMY/bCHLIX MEepeHanpshkeHniA, NOAKMIOYEHHbIe
K TeNIeKOMMYHUKALMOHHLIM CEeTAM U CEeTAM CBA3W. BbiGop u
NPUHLMMbI NPUMEHEHNS»

IEC 60364-4-44:2007 «3NeKTpOyCTaHOBKM HN3KOBOJIbTHbLIE.
YacTtb 4-44. 3awmTa ansa obecnevyeHns 6e3onacHocTU. 3alim-
Ta OT PE3KUX OTKNOHEHWI HaMPSHKEHWUS U 3/1EKTPOMAarHUTHbIX
BO3MYLLEHW»

IEC 60364-5-53:2002 «3neKTpUYeckme YCTaHOBKU 3[aHUIA.
YacTb 5-53. Bbl6bop v ycTaHOBKa 31eKTpoobopyaoBaHus. M3o-
nAuYA, KOMMyTaLUMOHHaa annaparypa yu MexaHu3mbl yrnpas/ie-
HUS»

IEC 60364-5-54:2011 «3neKTpoyCTaHOBKN HU3KOBOJIbTHbLIE.
UacTb 5-54. BblI6op 1 MOHTaX 3M1€KTPo060opyA0BaHUs. 3asem-
NAKOLLME YCTPONCTBA M 3alWUTHbIE NPOBOAHUKN»



OkoHuaHne Tabnmupl JA. 1

O603Ha4YeHMe CCbII0YHOTO

FOCT P 54418.24—2023

CreneHb O603Ha4eHVEe 1 HAVIMEHOBAHME CCbITOYHOTO MeXAyHapOAHOro
HaLWOHa/TbHOTO,
MEXrOCYapCTBEHHOrO CTaHaapTa COOTBETCTBIA cranaapTa

OCT P 50571.16—2019/ T IEC 60364-6:2016 «HW3KOBONbTHbIE 3/1IEKTPOYCTAHOBKM.

M3K 60364-6:2016 YacTb 6. VcnbiTaHusa»

FOCT P 54418.23—2019 MOD IEC 61400-23:2014 «BeTpoaHepretTmyeckme YCTaHOBKMU.

(M3K 61400-23:2014) UacTb 23. MonHomacwtabHble MCMbITaHMsA nonacteil potopa
Ha NMPOYHOCTb>»

FOCT P 59789—2021 MOD IEC 62305-3:2010 «3awmra o1 Mo/HMKU. YacTb 3. dusnyeckune

(M3K 62305-3:2010) NOBPEXAEHUSA KOHCTPYKLMA N ONACHOCTb /18 XMU3HW»

FOCT P M3K 60664.1—2012 HOoT IEC 60664-1:2007 «KoopauHaumsi n3onsumm ans obopygosa-
HMS B HU3KOBOJIbTHbIX cuctemax. Yactb 1. MpuHumnbl, Tpebo-
BaHVA W UCNbITaHUS»

OCT P M3K 61587-3—2013 HOoT IEC 61587-3:2006 «KOHCTpPYKLUMN MexaHuyeckue O1A dNek-
TPOHHOTO  060pyAoBaHWsA.  McnbITaHUst  KOHCTPYKUMIA  NO
IEC 60917 n IEC 60297. Yactb 3. VicnbiTaHne Ha onpegene-
H/e XapaKTepUCTUK 3/1IEKTPOMArHUTHOINO SKpaHMPOBaHUSA LLUKa-
0B, CTOEK 1 MOACTOEK»

FOCT P M3K 62305-1—2010 HOoT IEC 62305-1:2010 «3awmta OT MonHUW. Yactb 1. O6ume
NPUHLMNbI»

FOCT P M3K 62305-2—2010 HOT IEC 62305-2:2010 «3awmta OT MOMHMKU. YacTb 2. YnpasneHue
PUCKOM>»

FOCT P M3K 62305-4—2016 HOoT IEC 62305-4:2010 «3awmTa oT MOSIHUK. YacTb 4. Dnektpuye-
CKME W 3NEKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKLWA>»

MpumeyaHne — B HacToALeln Tabnuue UCNoNb30BaHbl CeayloLye YycoBHble 0603HAYEHNS CTENEHN COOT-

BETCTBUA CTaHAapTOB:
- FOT — naeHTuYHble cTaHaapThl;
- MOD — moanguumpoBaHHble CTaHgapThbl.
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MpunoxeHvie 45
(cnpaBo4YHOE)

ConocTaB/ieHUe CTPYKTYPbl HACTOSIWErO CTaHAApTa CO CTPYKTYpOl/i MPUMEHEHHOTO B HEM
MeXAyHapoaHOoro ctaHaapTa

Tabnuya Ob.1
CTpyKTypa HacTosLLEro ctTaHaapTa
1 O6nacTb NPUMEHEHUS
2 HopmatuBHble CCbIIKK
3 TepmuHbl 1 onpeaeneHns
4 O603HayveHus
5 CokpalleHus
6 Bo3peiicTBe MonHUM Ha BY
6.1 O6wpme NoNoXeHus

6.2 lMapameTpbl TOK& MOSIHUA U YPOBHU MOJIHUE-
3almThbl

7 OueHkKa BO34eNCTBUA MOJSTHUK
7.1 O6wue NoMoXeHus

7.2 OueHKa BNNSAHUA 4Yucna yaapoB MOJSHUM Ha
B3Y v rpynny BY

7.3 OueHKa pucka nospexaeHuns

8 MosiHnesawmta oT4e bHbIX KOMNOHEHTOB BIY
8.1 O6wwme nonoxeHus

8.2 Jlonactn

8.3 MoHAgoNa v gpyrue anemeHTbl KOHCTPYKUMN

8.4 MexaHuueckuii NpMBOA N CUCTEMA YCTaHOBKM
Ha BeTep

8.5 DJnekTpuyeckme HU3KOBOSIbTHbIE CUCTEMBI,
3/1EKTPOHHbIE CUCTEMbI U UX KOMMOHEHTbI

8.6 nekTpuyeckme cucTemMbl BbICOKOTO HanpskeHUst
9 Cuctema 3a3emneHus BY

9.1 O6wwme NoNoXKeHUs

9.2 YpaBHuBaHne noTeHunasios

9.3 DnemeHTbl KOHCTpYKunn B3Y

9.4 Pa3mepbl 3/1eKTpoL0B

9.5 icnonHeHne 1 TexHMYecKoe o06CTyXuBaHue
10 be3onacHOCTb nepcoHana

11 lokymeHTaunss cMctemMbl MOSIHNE3ALLMUTBI

11.1 O6Lwme NoNoXeHus
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CrpykTypa mexayHapoaHoro ctaHgapta M3K 61400-24:2019
1 O6nactb NpPUMEHeHUsI
2 HopmaTuBHble CCbIKM
3 TepmuHbI 1 onpeaeneHns
4 O603Ha4YEHUSA U eAVHULIbI U3MEPEHMS
5 CokpalleHus
6 MosHveBas 06CTaHOBKA AJ151 BETPOBOI TypOUHbI
6.1 O6Lwme NonoxeHUs

6.2 MapameTpbl TOKA MOSIHAN 1 YPOBHE MoNHMe3awuTbl (YM3)

7 OueHka BO34eNCTBUA MOJTHAM
7.1 O6wue NonoxeHus

7.2 OueHKa 4acToTbl BfMSHWSI BCMbILLEK MOJHWAM Ha BETPOBYHO
TYpOUHY UM rpynny BETPOBbLIX TypGUH

7.3 OugeHKa pucka nospexaeHuns

8 MonHuesawmTa oTAeNbHbIX 3/1EMEHTOB BETPOBOW TYPOUHBI
8.1 O6Lwme NonoxeHus

8.2 Jlonactn

8.3 loHZona v gpyrue afemMeHTbl KOHCTPYKUMA

8.4 MexaHu4eckuii NPUBOAHON MeXaHU3M 1 cucTeMa ynpaBieHus
NOBOPOTOM

8.5 OnekTpuyeckre HU3KOBO/IbTHbLIE CUCTEMbI, a TaKKe 3NEKTPOH-
Hbl€ CUCTEMbI N YCTaHOBKN

8.6 DnekTpuyeckre BbICOKOBO/ILTHbIE CUCTEMBI

9 3a3emsieHne BETPOBbIX TYPOVH

9.1 O6wume NoNoXeHns

9.2 OKBUMNOTEHLUMaIbHOE CoefMHEHNEe

9.3 DnemMeHTbl KOHCTPYKLMK

9.4 Pa3mepbl 3/1eKTpoLoB

9.5 icnonHeHne 1 TeXo6CNyXnBaHNEe CUCTEMbI 3a3EM/IEHUS
10 be3onacHOCTb nepcoHana

11 lokymeHTaumnsa cMcTemMbl MOJSTHUE3ALUNTBI

111 O6Lwwme NonoxeHus



Mpogomkerre Tabnmupl Ab. 1
CTpyKTypa HacToALLEro craHjapTa

11.2 [lokymeHTaumsl, Heobxoammasi Ans aHanmsa
KOHCTPYKUMA

11.3 NHchopmaums o niowagke pasmeLleHnst By

11.4 ViHchopmaums anst pykoBoAcTBa Mo npoBepke
CM3

11.5 PykosofcTBa

12 MNpoBepkM CUCTEMbI MOJSHUE3ALLMNTDI
12.1 O6bemM NPOBEPOK

12.2 MNopsafok npoBefeHNsa NpoBePOoK
12.3 TexHuyeckoe 06CyXmBaHue

MpunoxeHne A MonHnesawmra Manbix B3Y
(MpwunoxeHne M)

MpunoxeHne B BosgeictBue MOMHUM Ha B3Y
(Mpwnoxexune A)

Mpunoxenne C MeTtoabl ucnbitaHuii (Mpunoxe-
Hve D)

MpunoxeHne D OueHka BO3AENCTBMSA MOSHUAM
(MpunoxeHwve B)

MpunoxeHne E Knaccudpukaumsa nospexaeHns
MOJ/IHUE Ha OcHOBe MeHemxmeHTa pucka (Mpwu-
noxeHwue K)

MpunoxeHne F MornHneBas 06CTaHOBKA U 30Hbl
MonHuesawuTbl (MpunoxeHue E)

Mpunoxenve G 3awwmTa nonactei (Mpunoxenne C)

MpunoxeHne H NMpoBepka CxoAcTBa KOHCTPYKL MK
nonacTeii ¢ KOHCTPYKUMSIMX /10NacTei, UCMbITaH-
HbiMn paHee (Mpunoxenne N)

MpunoxeHwve | NpoBepka afgekBaTHOCTM METOA0B
YMCNEHHOIO aHaNn3a, MCnosb3yeMblX Mpu co3ja-
HUM 30H MosHUe3awmTsl (MpunoxeHne O)

MpunoxeHne J VcnbiTaHve Bpalarolmxca ane-
mMeHTOB (Mpunoxexue P)

MpunoxeHne K YMeHblUeHVEe BVAHUA MarHuT-
HbIX MOME, BO3HUKAKOLWMX NP yAape MOSHAM
(MpunoxeHve G)

MpunoxeHune L Bbibop n MoHTax Y3UI (Mpwuno-
XeHue F)

MpunoxeHne M MeToAbl UCMbITAHWIA Ha YCTONYN-
BOCTb Ha ypoBHe cuctembl (Mpunoxenne A)

MpunoxeHne N Cnctembl 3a3emneHunst BoC (Mpu-
noxexHue Q)

FOCT P 54418.24—2023

CTpyKTypa MexayHapogHoro ctaHgapta M3OK 61400-24:2019

11.2 lokymeHTaumsl, HeobxoaMmas BO BPEMsi OLEHKMN KOHCTPYKLMK

11.3 ViHdhopMaumsi Mo KOHKPETHOM n/ioLlagke

11.4 fokymeHTauusa, npepocrasnsgemas B pykoBoACTBax ANSA VH-
cnekyuin CM3

11.5 PykosopcTBa

12 NHCnekumsl cUCTeMbl MOSTHME3ALLMUTbI
12.1 O6bEeM MHCMEKLMN

12.2 MNopsaok NpoBeAEHNS MHCMEKLWI
12.3 TexobecnyxmBaHune

MpunoxeHne A Bo3geiicTBME MOSHUM Ha BETPOBbLIE TYPOUHbI

MpunoxeHve B OueHka BO3OENCTBAA MOSHUM

MpunoxeHne C MeTodpl 3awWmThl onacTei

MpunoxeHne D MeToabl UCMbITaHWIA

MpunoxeHve E MNprvMeHeHWe MOSTHWEBOW OBCTaHOBKU M 30H MOJI-
HyesawuTbl (3M3)

MpunoxeHune F BbiGop 1 ycTaHOBKa COrfacoBaHHOM 3awyTsl Y31
Ha BETPOBOW TypbuHe

MpunoxeHne G CeBefeHVA Mo MeTan3annn, 3KPaHMPOBaHUIO U
MeTOAaM yCTaHOBKM

Mpunoxenne H MeTogbl KOHTPOASA A1 UCMbITAHWA Ha YCTOMUK-
BOCTb Ha CUCTEMHOM YPOBHE

MpunoxeHue | Cuctema 3aseMeHus

MpunoxeHvie J MNMpuMep onpeaeneHnst TOYeK U3MEepPEHNS

MpunoxeHve K Knaccudmkauys noBpexaeHuss MonHueld Ha oc-
HOBE MeHEeKMeHTa pucka

MpunoxeHne L CnucteMbl MOHUTOPUHTE
MpunoxeHne M MeToanyeckue ykasaHus Mo MasibiM BETPOBbIM

Typ6uHam

Mpunoxenne N MeToguyeckme ykasaHusi No Bepudhmkaymmn cxom-
cTBa nonactel
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OkoHYaHve Tabnmupl 6. 1
CTpyKTypa HacTosLLEero ctaHaapTa

Mpunoxenne O Cuctema 3azemneHust BaY (Mpu-
noxexue )

Mpunoxenne P Cuctembl mMoHuTopuHra (Mpwuio-
XeHue L)

MpunoxexHne Q Tlpymep onpegeneHns Toyek
N3MepeHus npu onpefesieHn HenpepbiBHOCTU
(MpunoxeHwne J)

Mpunoxexne JA CBefeHNss 0 COOTBETCTBUM CCbl-
JNIOYHbIX HAUMOHANIbHBIX U MEXrocyAapCTBEHHbIX
CTaH4AapTOB MeXAyHapoAHbIM CcTaHfapTam, Wuc-
Mosib30BaHHbIM B KayeCcTBe CCbUI0YHbIX B Mpume-
HEHHOM MeXAyHapoAHOM CTaHaapTe

Mpunoxexne ABb ConoctaBneHve CTPYKTYpbl Ha-
CTOsILLEro CTaHgapTa CO CTPYKTYypol MpYMEHEH-
HOTO B HEM MeX/yHapoLHOro ctaHjapra

Bubnuorpadms

CTpyKTypa mMexayHapoaHoro ctaHgapta M3K 61400-24:2019

MpunoxeHne O MeToanueckme ykasaHusi Mo BaMaaumy MeToA0B
YMC/IEHHOIO aHa/IM3a

MNpunoxeHne P VicnbiTaHne BpaLlatonxXcs 3/1eMEHTOB

MpunoxeHne Q CuUCTEMbI 3a3eM/IEHUA /151 BETPOI/IEKTPUHECKMX
CTaHLuin

Bubnunorpadms

MpumeuvaHue — locne 3aro/IOBKOB NPUIOXKEHUI HACTOSILLETO CTaHAapTa NpuBeAeHbl B ckobkax 0603Hauve-
HIST @HAJTOTMYHbBIX UM NPUMIOXKEHUI MEXAyHapoAHOro cTaHAapTa.
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(13]
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(17]

FOCT P 54418.24—2023

Bubnnorpadus

depeparnbHbIil 3akoH 0T 26 noHA 2008 1. Ne 102-93 «O6 ob6ecneveHnn eguHCTBa U3MEPEHN»

Cigre WG C4.407, Lightning Parameters for Engineering Applications, Cigre Brochure 549, 2013

Masaru Ishii, NEDO R&D Project for Measures of Lightning Protection of Wind Turbines in Japan, 2015 International
Symposium on Lightning Protection (XIII SIPDA), Balneario Camboriu, Brazil, 28th Sept. — 2nd Oct. 2015

M3K 62858:2019

MNOTHOCTL pas3psfoB MOSHWIA HA OCHOBE [aHHbIX CUCTEM floKauuy MOJIHMEOMACHbIX
30H (LLS). O6wwme npuHumnsl [Lightning density based on lightning location systems
(LLS) — General principles]

NASA, Global Hydrology Research Center, Lightning & Atmospheric Electricity Research [online]. Viewed 2018-
10-11. Available at http://lightning.nsstc.nasa.gov/data/data_lis-otd-climatology.html

M3K 60243 (Bce yacTi)

1ECAS 62561-8:2018

M3K 60060-1:2010

M3K 60243-1:2013

M3K 60243-3:2013

M3K 60464-2:2014

M3K 60587:2007

IEC/TR 61000-5-2:1997

M3K 61000-4-10:2016

ITU-T K.21:2008

ITU-T K.20:2008

M3K 61000-5-7:2001

Martepuasibl TBEpAble U30MSLUMOHHbIE. MeToAbl ONpPeAeNeHNsa 3NeKTPUYECKOM NPOYHO-
ctn [Electric strength of insulating materials — Test methods (all parts)]

KOMNOHEeHTbI cucTeM MonHMe3awmTbl. YacTb 8. TpeboBaHMA K KOMMOHEHTaM aBTo-
HOMHOI cucTeMbl MosHMe3awuThl [Lightning protection system components (LPSC) —
Part 8: Requirements for components for isolated LPS]

MeTogpl UCMbITaHW BbICOKMM HanpshxkeHnem. YacTtb 1. Obuime onpegenexHms mn tpebo-
BaHus K ncnbitaHmsam (High-voltage test techniques — Part 1. General definitions and
test requirements)

Matepuasibl  M30MAUMOHHbIE. MeToabl OnpefeneHnst 3NeKTPUYECKol MPOYHOCTM.
Yactb 1. WcnbiTaHus Ha npombiwneHHbIx yactotax (Electric strength of insulating
materials — Test methods — Part 1: Tests at power frequencies)

Matepuanbl M30AALMOHHbIE. MeTodbl OnpefeneHuss 3NeKTPUYECKOl MNPOYHOCTU.
Yactb 3. JononHuTenbHble TpeboBaHUA K UMMY/bCHbIM UCNbITaHUAM npu 1,2/50 mkc
(Electric strength of insulating materials — Test methods — Part 3; Additional
requirements for 1,2/50 mks impulse tests)

Nakn anekTpomsonsumoHHble. Yactb 2. Metogbl ucnbiTaHus (Varnishes used for
electrical insulation — Part 2: Methods of test)

Matepuasnbl 31eKTPON30NALNOHHBbIE. MeToAbl UCMbITaHNA Ha [YroCTOMKOCTb U 3po-
3MOHHYIO CTOWKOCTb B XECTKMX YCMOBUSAX OKpyxatowwein cpeapl (Electrical insulating
materials used under severe ambient conditions — Test methods for evaluating
resistance to tracking and erosion)

nekTpomMarHmTHas coBmectumoctb. (3MC). Yacte 5. PykoBogsiume ykasaHusi
Mo yCTaHOBKE YCTPOWCTB 3aluTbl U ocnabneHnio nomex. Pasgen 2. 3asemseHve u
npoknagka kabens. [Electromagnetic compatibility (EMC) — Part 5: Installation and
mitigation guidelines — Section 2: Earthing and cabling]

DneKkTpoMarHnuTHas COBMecTUMOCTb. YacTb 4-10. MeToauku WChbITaHuii 1 n3mepe-
HWiA. VicnblTaHne Ha NOMEXOYCTONUYMBOCTb K BO3AENCTBMI0O MarHUTHOTO Mons ¢ 3aTyxa-
oM konebaHuammn [Electromagnetic compatibility (EMC) — Part 4-10: Testing and
measurement techniqgues — Damped oscillatory magnetic field immunity test]

dnekTpoMarHMTHass COBMECTMMOCTb. YCTOWYMBOCTb TE/IEKOMMYHUKALMOHHOTO 060-
pyAoBaHus, YCTAHOB/IEHHOTO B MOMELLEHUAX MOMb30BaTeNs, K nepeHanpshkeHusm 1
ceepxnposogsawmm Tokam (Resistibility of telecommunications equipment installed in
customer premises to overvoltages and overcurrents)

YCTONYMBOCTL TENEKOMMYHUKALIMOHHOTO 060pYyA0BaHNSA, YCTAHOB/IEHHOIO B TE/IEKOM-
MYHUKALMOHHBIX LeHTPax, K nepeHanpsxeHusm v neperpyskam no Toky (Resistibility of
telecommunication equipment installed in a telecommunications centre to overvoltages
and overcurrents)

dnekTpomMarHMTHass COBMEeCTMMOCTb. YacTb 5-7. PykoBOACTBO MO yCTaHOBKE W noja-
BrieHno. CTeneHn 3awyTbl, obecrnedrBaemblie 060/104KaMU NPOTUB 3M1EKTPOMArHUT-
HbIX nomex (kog EM) [Electromagnetic compatibility (EMC) — Part 5-7: Installation
and mitigation guidelines — Degrees of protection provided by enclosures against
electromagnetic disturbances (EM code)]
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EH 50539-22:2010

M3K 60071 (Bce uactu)
M3K 60099-4:2014

M3K 60071-2:2018

M3K 60204-11:2018

M3K 61936-1:2014

IEC/TS 61936-2:2015

M3K 60479-1:2018

IEC TR 60479-4:2020

ITU-R R832-3 (02/2012)

M3K 62793:2020

HW3KOBOMbTHbIE YCTPOCTBA 3alMThl OT NepeHanpsHKeHNs. YCTPOoCTBa 3alumThbl OT ne-
peHanpspkeHuid gisi cneumasibHOro NPUMEHEHUS!, BKIKOUYAsS NOCTOSHHBIN TOK. YacTb 22.
Bbibop ¥ NpuHUMNLI NpUMEHeHUs. BeTpoaHepreTuyeckne yctaHoBku. O6Lime nono-
xeHust (Low-voltage surge protective devices — Surge protective devices for specific
application including d.c. — Part 22: Selection and application principles — Wind
turbine applications. General information)

KoopauHaumsa msonsaumm (Insulation coordination)

OrpaHnunTenn nepeHanpspkeHnin. Yactb 4. MeTannooKCUAHbIE OrpaHNunTenn nepe-
HanpspkeHWn 6e3 MCKPOBbLIX MPOMEXYTKOB A1 CUCTEM MEepPeMEHHOro Toka (Surge
arresters — Part 4: Metal-oxide surge arresters without gaps for a.c. systems)

KoopguHauma wu3onaumu. Yacte 2. PykoBoACTBO NO npumeHeHuto  (Insulation
coordination — Part 2: Application guidelines)

Be3onacHocTb MaluvH. JnekTpoobopyAoBaHWe MalivH U MexaHusMoB. Yacte 11
TpeboBaHuA K 06opynoBaHWIO Ha HanpsbkeHue cBbile 1000 B nepemeHHOro Toka
nnm 1500 B noctosiHHOro Toka, Ho He Bbiwe 36 KB (Safety of machinery — Electrical
equipment of machines — Part 11: Requirements for equipment for voltages above
1000 VAC or 1500 V DC and not exceeding 36 kV)

YCTaHOBKM 3N1eKTpuyeckme HanpsxeHnem csbiwe 1 kB nepemeHHoro toka. Yactb 1
O6wwme npasuna (Power installations exceeding 1 kV a.c. — Part 1: Common rules)

YCTaHOBKM 3NeKTpuyeckne HanpsxkeHuem cebiwe 1 kB nepemeHHoro toka n 1,5 kB
MOCTOsIHHOro Toka. YacTb 2. MocTosiHHbIN Tok (Power installations exceeding 1 kV a.c.
and 1,5 kV d.c. — Part 2: d.c.)

Bo3peiicTBME 3N1EKTPUYECKOro ToKa Ha fofeli 1 AOMALLHUX XUBOTHbIX. YacTb 1 O6-
wwue acnektbl (Effects of current on human beings and livestock — Part 1. General
aspects)

Bo3zgelicTBre 3NeKTpUYecKoro Toka Ha /gel 1 JOMaLLHKX XUBOTHbIX. YacTb 4. Bos-
peiicteue yaapos monHun (Effects of current on human beings and livestock — Part 4:
Effects of lightning strokes)

Atnac mupa nposogumoctn nous. Cepusi P. PacnpoctpaHenne pagmosonH (World
Atlas of Ground Conductivities)

CucteMbl npepynpexaeHnss o rposax. MonHuesawmrta (Thunderstorm warning
systems — Protection against lightning)

Rakov V.A., Un M.A. Lightning Physics and Effects. Cambridge University Press, 2003, ISBN 0 521 58327

Fisher F.A.,, Plumer J.A. and Perala R.A. Lightning Protection of Aircraft. Second edition. Lightning Technologies
Inc., Pittsfield, MA, USA, 2004

M3K 62561 (Bce yacTu)

M3K 62153-4-3:2013

M3K 60068 (Bce vacTu)

KoMMoHeHTbl cucTembl  MonHuesawmTel  (LPSC) [Lightning protection system
components (LPSC)]

MeTogpbl UCNbITaHWA MeTalIMYecknx kabenein ceasu. Yactb 4-3. DneKkTpomarHutHas
COBMECTMMOCTb. [lepegaTtoyHoe MOSIHOE MOBEPXHOCTHOE COMpoTMB/IEHME. Tpexoce-
Boli meTopg, [Metallic communication cables test methods — Part 4-3: Electromagnetic
compatibility (EMC) — Surface transfer impedance — Triaxial method)]

VicnbiTaHne Ha Bo3fdeicTBre BHeLHKX gpaktopoB (Environmental testing)

Cigre WG C.4.4.02, Protection of MV and LV networks against lightning — Part 1: Common topics, July 2005
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