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rMocT IEC/TS 60034-18-41—2014
Mpeaucnoeue

Lians, ocHOBHEE NPHHLMIEL @ GCHOBHDR NOpALOK NDoEE0EHKA paboT Mo MekroscylapcTBEHHDR CTalgap-
THIAWKA voTanoeners MTOCT 1.0—92 sMexrocydapcTeeHHan CUCTEME CTaHOAPTHIaUMK. OCHOBHLIE NONoHE-
Hgs W TOCT 1.2—2009 « MessrocyapcTReHHAA CHCTEMA CTAHOARTHIAUKK. CTaHOAPTE MEMMOCYIADCTEEHHEE,
MEAEKNE ¥ PEKOMEHTALMA N0 MEXTOCYIADCTESHHON CTaKgapTHaauxK. Npaewna paipaboTiu, NPMHATHA, NPKME-
HEHWR, OBHOBMNEHWA W OTMEHBI®

CeeaeHWA o cTaHgapTe

1 NOATOTOBNEH depepancHeM rocydapcTBEHHEK DIOQHETHEKM obpai0BaTenNaHbIM YYPEHOEHKERM
BhlClWEro npodeecciodaneHora obpasosadvA «HauWMoHansHHE WoCNedoBaTenLCMA YHHBEpoUTaT «M3K»
[PrEOY BMNO aHWY «M3K») i DegepanersiM MOCYIAPCTREHHEM YHUTADHLIM NREINDHATHEM « BoBDOCCHE-
CEWA  HAYYHO-MCCNEnoBaTenNsCKWiE  MHCTUTYT CTaHdapTHIAUMK W CEPTHDWEAUWA B MIAUWHOCTDOSHNM:
(BHHUAHMALLY va ocHope cOSCTEERHHOND SYyTEHTHYHOMD NEQEE0NE HA PYCCEMA RIWK SHIMORILMHON BEDCHR
MENMODYHAPOOHOND CTAMJARTA, YRAIaHHOMD B NyHKTe 5

2 BHECEH ®enepancbi argHTCTEOM N0 TEXHWHSCKOMY DEMYNHPOBAHKE M MeTponordd (Pocctau-
AapT)

3 MPUHAT MewrocyoapoTBeHHBIM COBETOM NO CTAHAADTAIAUMA, METROMOMMK W CERTUMEILMK (NPOTo-
kon o7 14 HoRBpa 2014 ¢ Ne 72-I0)

3a NPUHATHE NPOrONSCoORANA.

“DETEUE HAAMEHDOE S AL CTEAHER KI.'!,I:', ETpaHE I:DI‘:I.'IEI.LIEHHL'!E' FEMMEHDEIH A8 HALADHANEHONRD OpraHs
no MK [HCO 3188} O04—97 i ME (MC0 31667 00487 N CTAHO AR THILLHH

Aaeplangmas ad AscTasnapT

Benapyce BY MoccteHnapT Fecnylineky Benapyce

HHprdana KG HEprsl 30TEH ABRET

Monoosa M Monaoea-CTangapT

Faoccua RU FocoTtasgapT

Yalieknoras Uz WICTERHOBRT

4 Mpukazom PeepaneHors araHTCTEa MO TEXHWYSCEOMY PEMYNKDOBAHKID KW METPONOMMH oT 25 Man
2015 r Ne 413-c1 MesrocyoapcTeeHHBIE cTasgapT MOCT IECTS 60034-18-41—2014 geegeH 8 GEACTBWE B Ka-
YECTEE HALWOHANBHOM cTaHdapTa PoccAckod Pedepauxs ¢ 1 MapTa 2016 ©

5 HacroAwriA cTaKaapT WOSHTHYEH MemayHapogHony gokymenTy I[ECTS 60034-18-41:2008 Rotating
electrical machines — Part 18-41. Qualification and type tests for Type | electrical insulation systems used in
rotating electrical machines fed from voltage converters (Malsue 2ANSKTRPUYSCKHME BDELLAKILLKECA.
HacTe 18-41. KsanubusayuoHHeIE W THROBEE WCNBITAHKA GNA CHCTEM ANSKTROHS0MNALKMK TMNa |, dononsaye-
Miulx BO BOALAOWWECA INEKTRWYECHWX MALLIKWHAX C NWTaHHEM oT NpeobpasosaTensi HCTOYHMKS HANDREEH KA.

MesayHapogHed cTanaapT paspaloTad TEXHWHECKHM KOMUTETOM NO cTadgapTHaaumMy TS 2 «Bpawans-
WHEcA Malkkse MedayHapon ol anesTROTENHWHECKDR Kosucoiu ([EC).

Mepepon ¢ aHMAACKOND Aasiga (an).

CbMUMaNsHBIE SKIEMNNADE MEXIYHAPOOHOIS CTAHOANTa, Ha OCHOBE KOTOPOrD NOAMOTORNEH HACTOR-
WMA MERrOCy0apCTEEHHBIH CTAHOADT, W MEROYHAPOOHEIX CTAHGAPTOR, HA KOTODbIE JaHbl CCINKW, MMEKITCH B
DeagpansHoM areHTCTEE N0 TEXHWYECKOMY DETYTTAROBAHMD H METDONOMMM.

CBEOEHME 0 COCTEETCTEMMW MERIOCYIAPCTEEHHEIX CTAHSADNTOR COBMOYHBIM MEHOYHAPOOH LM CTaH4ap-
TaM NpHEEIEHEI B SONONHUTENEHOM NpKNoHeHaM T4,

CTeneds COOTERTCTEMA — waeHT4Han (DT}

6 BEEJEH BMNEPBLIE
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roCGT IECITS 60034-18-41—2014

HMrobopasalus of UMaHERURY K HaCMoaLemy cmandapny yEnuKyemcs @ exesodMon uHoDMauuonr-
HOM YRAZAMENE «HALUoHANEHEE CMandapmels, & MEBKCIT UAMBHOHUL U MONDasoK — &8 BXEMECAYHIM Lik-
POpMALUCHROM FKAFAMene «HayuoHankbbe cmakdapmers. B ciyWae Nepecoimpd (JaMaiihi) Ungy ommMeHe
HACINAALLIE20 CMAaKdapma CoomaemMoemMEyiowEs Yasdormerue Sdem onybnukoaans B ExeMecayHol wibap-
MALLIOHHOM yiazameane cHayuoransyee cmasddaomsis. Commeasmemeayiauas usdhopuayus, yeedomnekue u
MERCME DEIMELLMOMCH Makxe 8 unghopmayuonHol cucmeme obwesn NoMbI0daHUud — Ha OLUATEHOM
calime PodepanbHo20 A2EHMCMEa M0 MAEXHUYSCKOMY DESYIUSOEaHLII0 U MEMDATIaul & Cemuy Mumepuen

€ CraHpapTuHdopm, 2015

B Pocowicsod Qegepadli HacTORWWE CTAHAAPT HE MOMET BulTe NONHDCTED MK HacTHYHO BOCHpOMIEa-
O8H, TUPaMWPOBEAH ¥ PAcPOCTEEHEH B KAYECTRE oprUMansHOmn nigaxna Bea pazpewersva Segepanesoro
ATEHTCTES MO TEXHM4ECKOMY DEMYNHPOEAHMIO K METDOMOMAM
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roCT IEC/TS 60034-18-41—2014

M E X I ocCyY O APTG CTUBTEUHH bl H C T A HDIOAPT

MALLIMHE! 3NEKTPHYECKHWE BPALLIAKILLIMECA

YacTe 1841

KeanadmkayMoHHBIZ ¥ THNOBLIE MCNLITAHWA ANA CACTEM INeKTPOMIONALMK THRA |,
HCMONLIYEMBLIX BO BRAWAKWHAXCA IMNEKTPHYECHMX MALWWMHAX C NWTaHMa M
OT NpecbpaIoBaATENed HCTOYHHKA HANPAMEHWA

Rotating elecirical machines. Pan 18-41. Qualification and 1ype tests for Type | electrical insulation systems used in
rylating electrical machines fed from voltage converters

Oata peegesda — Z016—03—01

1 OBnacTe NpUMEHEHWA

HacToawwxi cTangapT oNpefenseT KpUTEDME 3NA CUEHKM MA0NAUWNoHHEX cucTem obmoToK cTatopa (po-
TOoga), KOTORBIE NOABEKEHL B ANEKTRUHYECEMX NpHESAAx aoaneAcTedio LWAM. 370T TEXHHUYECKMA pernamMenT
NOMMEHKIM K CTATOPHLIM [POTOPHEIM) 0OMOTESM T-aiuHpix MAW MEOMODaIHLIX INSKTPHYECKHE MALLIKH Nepa-
BASHHOND TOKS, WMEKLWAN HI0MALMOHHYIO CHCTEMY, NpEaHaaHadenHyy ana paboTal oT npecbpasosatena.

CTakgapT oNWCHBAET KEANWEHEAUKOHHBIE H TWHNOELIE MCNBITAHWA HA NPEQCTARHTENBHER 00paILax MK
HA MALWKHE B UEnoM, KOTODEIE GONHHE NOOTREE#IATE W NPWISOHOCTE ANA padoTe © NpeoGpasoeaTenamid Ha-
NEAMEHNA,

HacToAlWKE CTAMAART HE PacnpocTPaHAeTCA Ha:

- BUALLAKWKHECH ANEKTPHYECEHE MAWHHE, WCRoNBIYIoWMe NpecfpaloraTens TONLKD ANA NYCKA,

- BUALAKWKHECA INSKTPWYECKHME M3LWHHE © HOMUHANEHEM CO80HEKBAODATHYHEM HanDAWeHnes
=300 B,

= ANekTpooDopyJOBaHME 1 CHCTEMBl TREHCNOPTA.

2 HopMmaTHWBEHLIE CChINKK

ONA NpHMEHENRA HACTOALLETS CTAROARTA HEOOX0AKMEl CREOYIOWWE CoIMOYHER QORYMEHTEL. ONA gatu-
POBAHHES COBINOK NPUBMEHAKRT TONBKD YHIIAHHOE WITZAHHE CCuIMOUYHOND JOKYMEHTa, ONA HedaTHpOBaHHbIX
CChINOK NPMMEHAINT NOCNEOHEE M3OAHWE COBINOYHOTD AOKYMENTS [BKMIO4AA BOE £10 MIMEHEHKA).

IEC 60034-158-1:2010 Rotating electrical machines — Part 18-1. Functional evaluation of insulation
systems — General guidelines (MawkHie anexkTpd4eckke Bpawawwecs. HYacte 18-1. DyHELMOHANERAA
OUEHES CHCTEM HICNALMK. DDWMe pyroBodALWLME YESIAHWA)

IEC 60034-18-21:2012 Rotating electrical machines — Part 18-21: Functional evaluation of insulation
systems — Test procedures for wire-wound windings — Thermal evaluation and classification (MalwWHE: anex-
TpMYECKWe Bpalamwseca. YacTe 18-21. SYHELMOHANEHSA OUBHKA CHCTEM MIoNALWK. MeToaOMEl HoNbIiTaHKkA
OGMOTOK W3 HAMOTaHHOR NDOBCNoKK. DUEHKE TENNOBLIX XaAPaKTENHCTHE W kKnaccrdguKaumxa )

IEC 60034-18-31.2012 Rotating electrical machines — Part 18-31: Functional evaluation of insulation
systems — Test procedures for form-wound windings — Thermal evaluation and classification of insulation
aystems used in rotating machines (MawWHel anekTpy4eckne Bpawanwrecs. Yacte 18-31. SyukuuoHaneHas
OUSHKS CHCTEM WAoNAUWA. MeTOOWk MCNETAHKA WabnoHHbix o0MoTor. OUusHKa TenNoBLIX XapakTegHCTHE 1
KNACCHDMEILWA HIoNALUMOHHEX CHCTEM, MCNONBIYEMBEE BO BLALUATENBHEBIY MAWWHAR)

IECITS 80034-25:2007 Rotating eleckrical machines — Part 25 Guidance for the design and
performance of a.c. motors specifically designed for converter supply (MalkHel INEKTPHYECKKE BpalaoLHe-
Cf. HacTe 25 Pyr0BoOCTRO M0 EOHCTDYELMA W 3ECNNYaTALWOHHBIM XapakTepicT MEaM JEHIATENEH NepaMEeHHD-
ro TOEd, CHeyMansHo NPEaHaIHaYEHHEIM ANS ANeKTpONMTaHus Yepes npecbpaiocaaTtens)

Hanaxwue o PHUHANBHOE
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IEC 601721987 Test procedure for the determination of the temperature index of enamelied winding
wires (MNpoeoga oGMOTOYHEE IMANKMPOBaHHBIE. METOOLI MCMBTAHWA MO CNPEJene D TEMNeDaTyPHOND MH-
aeEcal

IEC 60270:2000 High-voltage test techniques. Partial discharge measurements (MeTodsl MoneITaHAR
BEICOKAM HANDAMEHASM. MIMepeHie YacTHYHelX paspaaoce)

IEC B0664-1 Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopauHauds wacnadysd Gna oBopy0oBaHMA B HWIKOBONETHEX ccTemax. HacTe 1.
MprHUKne:;, TPEGOBAHKA W HCNLITAHKA)

IEC £61800-2:1958 Adjustable speed electrical power drive systems —Panl 20 General
requirements — Rating specifications for low voltage adjustable frequency a.c. power drive systems (CHCTEMEI
CHNOBEIX AMEKTRONPHESRO0E C DENYNHEYEMOR CKODOCTeMD. HacTe 2. DGwke Tpeboaakva. HOMWHANLH LIS TExXHk-
YECKWE XAPSKTEPWCTHEN HHIKOBONETHBX CHOTEM CHNOBLIX INEKTRONPUB0O0OE NEQEMEHHOID TOKE & Parynvpye-
WMOH 4aCcTOTOR]

IEC 61934 Electrical insufating materials and systems — Electrical measurement of partial discharges
(PD) under short rise time and repetitive voltage impulses {2N2KTpoMIONAUMOMHEIE MATEPWANE ¥ CUCTEMbI.
SNEETPWHECKOS MIMEDEHNE YACTHHYHBIX PAIPALOE KDATKOEPEMEHHD HADACTAINWWK W NEPHOSWHECKH NOBTORA-
IOWHXCA MMNYNECAX HANDAKEHAA)

3 TepMWHBI U ONpeaeneHMs

B HACTOALLEM CTAHAADTE NPWMEHEHE CIEIYIOLME TEPMUHE C COOTEBETCTREYVIOWMMIA OTIDETENEHHAMM:
3.1 wacTHuHLIA pazpag [partial discharges (PDY]: SnekTprHeckHid pazpaa, KOTOPGH TONBED YACTHYHD
NEPEEPEIBAST HACNALUMMK MEkay NPOsoaHHKaMK.

NMpumesan e — OH MOKBET NPOAS0ATH BHY TR AIONAELASE JEd ainKaun NpoBGOHAEE,

3.2 HAaYanLHO® HANPAMEHWE 4YacTudHoro paspsaga; HHYP [parial discharges inception voltage
(PO MuHAMaNeHoe HANDAKEHKME, NEK KOTODGM B NPOUSLCE WCNETAHKWA BOSHUKET YacTUHHLIS Faspaak,
KOO HANDAMEHWE, NPHNOHEEHHOE K 0DBEKTY MCNETAHWA, SHAUKTENEHD BOIDACTAST OT MUHMMANEHOMD YRORHA,
MpK BOTODOM 3TH PA3DA0LL HE BOAHHEIOT.

Npumesaxsme— rlFI'H CHHYCOMOANEHOM NpARCHKSHHOM HANpAXEHWNA HH4YF cnpegenasTca kax SeACTEYDWeEE
JHAYEHAS HANPAWEH AN, Mpn WM N¥MECHEIE HANPAMNEHHWAX HHUYF onpegenaAeTca KE3K MEENMHEOBCE HANPAESHWE .

3.3 HanpAXeHHe JaTyXaHMA 4YacTHyHoro paspapa; H3IYP [partial discharges extinction wvoltage
(PDEW)]: HanpaseHWe, NpW HOTOROM Y2CTHYHBIE DaIpAdE DErMCTRHPYIOTSA HAMERMTENEHOH annapaTypou,
KOrIa HENDAKEHKE, NQANCEEHHOE K 0DReKTY MCNETEHWA SHAYWTENLHD YMEHBLUAETCH 0T HAWGONBLLERD 3HEYE-
HIA, NDW KOTOROM HAaBNoOAK0TCEA TH Pa3pA k.

NMpumesanne — I'Ipn CHHYCOHGQANEHSM NDHNOHEHHOM HENDREEHSHA H34%F on pegeEnREToR KAk 48 ACTEYOWEa
JHAYEHKMS HANPAMEHAN. Mewn wm N¥MECHEIE RANQAMNEHHAX H3YF ongelenasTcn €aK MEXNWEKCEOS HANDRKEHAS,

34 HAYANLHOS HANPAMEHHE NOBTOPAKWMXCA YacTW4YHkIX paspagos; HHIMYP [repefitive partial
discharges inception voltage (PDIVY MyasdmansHoe MEXNHKOB0E HANBAMEHNE, MPK KOTOPOM YaCcTHYHEE pas-
pROLI NPOWCROOAT C NEPHOGWHHOCTERIO T Mk GONee Ha KaKdue JBa WMNYNLCE HANPAKEHHA, BRIYMCMISHMOR Kak
COEQHEE 38 YOTAHOBMEHHDE BREMA WCNHTAMWA, B YCNOBMAR, EOG0a HANDAKEHWE, NPUNOKEHHOE K oDLerTy ne-
NETEHWA, CYLWECTEEHHD YEENHYHBISTCR OT HyNA.

3.5 YHANOAAPHLIA MMAOYALE (Unipolar impulse): MMoyNeS HANPAKMEHHA, NONADHOCTE HANDRKEHWA KO-
TOROMD WEW NONoHWTENEHAR, WK OTRMUATENLHAA,

NpumeuwaHwe— 'fE-FIM'J:H EHMNYNeSr HENONe30EEH ANA ONHCAH WA NePaX0HOI0 HanpREEHHA, NPUNIHEHHOMND K
JEEAMAM MEWWHE, H ANA CNUCEHAR CArHana o #and4dd HacTHYHOrD paipaga.

3.6 DunonApHEIA MMNYNLC (Dipolar impulse 12 MMnynes HLANPAMeHHA, NoNSPHOCTE KOTOROND MaMeHaET-
CA OT NONEEMTENEHOR K OTPALaTENBH0W MNKM HaohopoT.

3.7 vyacTora noBToOPpAGMOCTA MMNYNECOB HANPAKEHWA (impulse voltage repetition rate), £ Benuduea,
obpatHas BpeMeHd MeXx oy OBVMA NOCNenoEaTaN b MK WMNYIECAMA OOHOR NOMARHOCTIA, MO T HE M
MM OT PIALIATENE:His B

3.8 mpema HapacTaHuA (rise time), [ Bpema vapactanna sanpaxenna oT 10 % oo 90 % ero konedsoro
SHAUEHWA.

3.9 Bpema HapacTaHWA MMNYNLCE (IMpulse rise ime): Bpema HapacTad«a knyneca ot 0 % oo 100 %.

| (=
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Mpumayadse— MNoka 48 OIOS0REHD BHOR, 5TO AREMA pREHD 1,25 BpeMesd YERNW-EHHA HanpAxeHuA oT 10 %
oo a0 .
1]

3.10 cxavok Hanpasenun (jump voltage), L, .0 MIHOBEHHOE MAMEHEHKE HANDAMEHWA HA 33%UMAaX

OBMIATENA NPK NATaHKKE 2o oT NnpecbpaloeaTens.

3.11 anexkTpoMaonAUMOHHAA cHcTema (electrical insulation system). MaonaudoHHas CTpyKTyYRa, oo-
Oep#allan o04dH MW Bonee aNeKTDOUIONALMOHHEX MATEDMANCE BMECTE C COOTRETCTEYKILWMMA NPORDTALIM-
B SACTAMH, NMPAMEHASKMEBIMK B ANEKTROTEXHHYESCKOM YoTPORCTRE,

[IEC 62068-1, onpegeneHuwe 3.1]

3.12 chopmeTa (formetie). CneyransHan KCNLITATENLHAA MOJENh, MCNONBIVEMAR ONA CUEHKA AMNEKT=
POMIONALMOHHONE CHCTEMBl WABNOHHEX oOMOTOR.

3.13 moropeta (moloretie) CneuraneHas MCNbTATENBHAR MOOENE, HCNONEIYEMAR NS CLUEHEW JMEKT=
POHIONALMOMHON CHOTEMBI BCBINHEX OBMOTOK,

3.14 anexKTpMYECKan HANPAREHHOETL (electric stress ). HanpReeHHooTe anesTpHYecsaro nonq, Blus,

215 HOMHMHANLHOS HANPRKeEHWe (rated voltage): Benusuua, obeYH0 ONpELeneHHa s NPOKH2B00 MTENEM
OnA cneuydueecky pabodrx YyoNoBuHA MalnHB,

3.16 ocHoBHaA YacToTa {fundamental frequency): HacToTa 8 cNesTpe, NoNyYeHHaA C NoMOoLW LD Npech-
pAI0EAHKA DYDEE NEDUOSWUYECKOR BpeMeHHoR EyHKLMK, ¢ KOTOPOR COOTHOCATCR BCE YaCTOTkl CNeKTpa.

I pPHMEYBHKRSE— Ona ganed HACTORWEN CTAHGEPTA NOJ COHOBHOR 4aCTOTOR HEN PAEEHUA =8 IAHAMEX ML H-
bl MOHAMASTCA HACTOTE, ONDASENA DLWES 88 CROPOCTE BREWAHWA NPH NWTa=KH oT npecbpaszoeaTana.

217 ANATeNLHOCTE (MNK WHpWHa) iMnyneca [impulse duration {or width)]: Bpesa Mexay nepasisg |
NacNegHAM MOMEHTAMEA BPEMEHW, NPW KOTORBR MIHOBEHHEIE 3HAYEHAA MMNYNLCE OOCTHIAIOT oNpedenenHonD
NEHMENYTONHOM WK NOROroBors 3HAYEHWA,

3.18 nukoBoe (MMNyNeCcHOS) HAaNpAMeHWe [peak (impulse) voltage], Up'. MakckumansHoe YMcnenkos
IHAYEHWE HANDAMEHNA, BOCTUTAEMOE YHHNOMADHEIM MMNYNeCoM (U] Ha pucysxe 1}.

319 yecTaHOoBMBLUIEECR IHAYEHME WMNYNLCHOMO HanprxedHdAa (steady state impulse voltage
magnitude), U KoHedHos aHaq4eHie WMNyNLCa HANPAMEHKA (CM. prcyHor 1)

3.20 nepeHanprseHwe (vollage overshoot), U, Banvduea nMKOBOrD HANPAMEHKMA N0 OTHOWEHAKD ¥
YCTAHOBHBLIEMYCA IHAYEHWID MMNYNBCHONS HANPAEHEHMA [CH. PHCYHOK 1)

3.21 vyacrota nepeperynupoBanna {overshoot frequency): Benvdumua, cOpaTHan yYeTeipesknaTHoMYy
BOEMEHA HAPaCTAHHA HMNYMNBCA.

2]}

13
001,

0L,

U — nanpestine; | — spamn

FucyHor 1 — MapameTpe HMAYNECE HANPREEHWE

4 3ddrekThl, BOIHWKAOWMWE Npyu paboTe or npeobpazoBaTenn 4acToThkl

Bpema HApacTaHWA BEXOQHOMD HANDAKEHWA COBpEMEHHEX npecBpasoeaTtaned !, HAXOQWTCA B Npade-
nax S0—2000 ue Bnarofaps XapaKkTepucTHEAM NONYNPOBOOHKEDBLIX KOMMYTATOROE. HANPAKEHHME HA JAMK-
MaK MAWWHE, MONYY3KWER NdTadkMe of npeobpazoBaTtens, 3aBMCHMT OT XApaKTepHCTHR NpWecOa (Cw.
IEC 61800-2), Takdx kak:

a} paboses NMHEAROE HaNpAKEHHE NpeodpasoBaTensa,

b} apx«TekTyDa W peXds ynpaeneHns npecbpalcaarena,
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C] HANHYWME PUNLTROR MEXOY OBMraTENESM W NpeoipasoRaTenem,

d) onwvHa kabens Messy HAMK,

8] KOHCTPYELWA SSMOTKA MALLIAHEI,

HTOERI NPUMEHHTE HECTOALIWA CTAHAIPT K OUSHKE M NPOBEDKE MIONAUMOHHDHA CHCTEMBl OBMOTENW, Heobxo-
SUMO YCTAHORM TE TREOVEMBIE NADEMETPE HANPAKEHKWA, NORENAIOLWETOCS HA 3AMHMMAX MALWIKHEl (Ch. pa3aen 7).

AsaNnNMTyOA ¥ BPEMS HAPACTAHNA HANMPEESHMA HA IAKKUMAEE MAWWHL IABKCAT OT CNOCOEa 3AIEMMOEHHA,
PRINAHHEIX KOHCTRYETHEHBLIX oCcoberiocTel Kabena, NonHoro CONQOTHENEHWA OBWMATENA W HAMWYWA Nobeix
EHNETROR, KOTOPRIE YBENWHMBAIOT BREMA HADACTAHMA WMNYNeCa. OBWKWe gHManaIoMesl NapaMeTpoE HanpAME-
HIA NPEchpaIcBaTENA Ha IAHUMAX OBHraTaNA NpHesgeHsl B Tabnkuue 1.

TeBnwube 11— 0fwne OEENA30HE NAPAMETHOE HANERXEHMA HA 3AH WM A3 MALWH, NONYE0WKHE NMHTaEMe oT npaob-

pEICBATENA
KA ThA OEanasaH IHE e HAA [J0BHCET OT MOWHOCTH,
XAPAETERRITHE B YCNOBHHA DEEI‘:.-HI:HEH.IIFH L = wioaa g
MukeBcE (MMAYMRECHOS | HANDAKEHWE 0.5—15 «B
EpeMA HEpAcTAHWA 0.05—2,0 Mec
YacToTa nOBTOREHMA WMDY NECOE 0 1—20 &y,
AnureneHocTh (WHEPMHE) @M Ny Abca 10 smrc— 10 me
DOpME HMAYNECA MNpAMoyrones e
MEnApHGETE FHRENONARHEE HNW SenonapHsid
DICHOBHEA Y“acToTa 10 Ty — 1=y
CpegHes BPEMA MEXIY HMNyNECaMK = LB MEG

Janee BCNonkIYKTCR COKPALWEHWA, NPHEBEgEHHLIE B TatNKUe 2.

TaGnwus 2— OnNpelensHWe COREaWSHAR

SR AL Mapasmeng EavHuua dsdspaHda Criocofl nWTasdn
U MuHeAHODS [HOMWHaNEHoE) Ha- | B, QeRCTEYDWES JHAYSHHE CaTs
NpAKEHAE
i Hanpa#eHne «faza-HedTpane | B, QeACTEYOWES 3HEHEHWE CaTs
(2Emna )
o= 1"2_["'_-:...... MascHsaneHos HAMNpREEHWE B NpectpasceaTenes
“hA3a-HEATPANE (ZEMNA)E
o bl s MEOEDE HENPAKEHHE B MNpecbpasceaTenes
U, HanpaxeHMa HE WHHEE NOCTOAH- B MpecipaaceaTents

HOMo TSR3 I'||.'|-EI'_‘-|:i PAICEATENRA

i
15
10 CucTemMa NPUMBEOLa MOMET MeHEDWPORATE NOBTODAIDWWECH
nepeHanpA+edna. Ha prucyMee 2 NoKaiaHo HanpakeH e, Noune-
05 HEHHOE K I3MHMMam 00LYHOA MaWKHHR (N0 BEPTHEANA OTNOMEHD
o OTHOCHTENEHOS JHadeHwe U = U /k}. Ha pUcyHKke 3 norasaHbl
1) HIMEHEHHA MEHa3HOTO HANDAKEHWA Ha IHWMaX NDH NWTaHHA
e .ul OT ABYXYDOBHEBOMD NpeobpaiceaTena (Mo BERTHEANA OTNOXREeHD
HANpAMeHWe B fonax U ). 3TOT pUCYHOK NOKA3LIBAET TaKKE pal-
-1 £ HHLY MERDY MEMMTHMEGBEBIM HANPAXEHWEM OCHOBHMOHR YacToTel,
U —Finn R — WA BAEHNMEOB I HANDAMEHKEM HA HACTOTE WMNYNBCOE W CKaYKOM Ha-
NpAKEHHA (MAHEMANEHOE WIMEHEHWE HANPAKEHWE 8 CHrHane
F'Hl:'g,':'.l:lzl: & — CHHyCDH.ﬂEEhHEH 80nHa nﬂﬂDﬁﬂEﬂﬂEETﬁﬂﬂ}-
HANPAKEHKA NeReMEHHCID TOKA
4
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u
24

20 .

RS

63 T
[1]

.u"' _._ﬂ_

10
-1 5
Lrl_.\.:..\. HEENHAEDBEDE HANPAEEHAE DCHOBROHA “SaOTOTH, L'I'_.‘_ pi MOHMNMEDRGE HETEARSHADM B SoToTe HEIVNECOE,

'_ll_-*“‘ CESE HANPAXEHWR
f‘I-'IC'!,' HOK 3 — HanpaxeHde Ha TEHWMAEX QEWFETENR, NWTAKOWeareca oT gayxypoeHeEoro npaobpaioceaTens

Ha picyHie 4 NoKazado HanpRmeHke Ha IasuaMax QEMraTend Npd nTadus oT TpesypoaHenc npeobpaso-

BaTens (ohoAHAHEHHA Te Xe, 4TO Ha pUeyHEe 3). Ha proyHER S NpUBedeH bl OCUANNOrPaMMEal HANDAKEHKA And
TANWYHOMD YACTOTHOND NPMBOGE.

Lo

r‘r'.G}'HEIH 4 — HanprHEeHWe HA 1a%HMAax JEWraTend npd NHTaHRY 0T TPeRYR0a HaTo 1pED§pESDEETE?ﬂ

i
ﬂ A A,
| \ ViTA'A AVa mav v v
It
| |
E HaNlFAESHNE HLIEDEDHJL'IIEI'.IE'I'IH; III-1 HalpAXEANE GEHrd TERE
I"HE}'HDK g — TUNHY HEIE Lalar T EdpNplalguF: PR LR HHHPF}HEHHH H¢I333-J-E'h'l'|§|l- HAa 3aX¥dMAx TEWUraTens

ona cny«an DLIGTPY HAPACTAWHE WMNYNeC08 | TMES/ DeneHEe )
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B cny4yae gayxypoBHEELE WKW Apyray npecfpalopatensd HANDAMEHWA B 33BMCMMOCTH OT BpEMEHK Ha-
PACTAHMA MMNYNECA HANPAESHKA HA BeXo0e NDeobpalnEaTanA, OT ANKHEI KADENA M BXOOHOTS CONEOTHBRMNEHWA
ABUraTenA Ha IaNUMax NOCNSOHErs reHpHpyYIOTCA NepeHanpAkxeqda (0bekdo 00 2 L, 0nA sMesdasksi Ha-
NPfeEEHWR). 3T NepeHanpaxeHHa Co3naiTeA OTRANEHHEIMA BONMEIMKA, BOTHUKIHWLMMK MENDY CORONHEHINA-
M Kabena C aamumMami MawHel Ny NnpecfpalopaTend Ma-3a paccorNacOBaHMA UX CONPOTUBNEHMA. 3To
ARNEHME NONHOCTEID 0FRACHARTCA C MOMOLLEI0 TEODWK BONHOBLIX NPOUECCOR @ ANAHHON THHAM.

Ona n-ypoBHeBOro NpeobpaloBaTans NMHERHOE HENDAKEHWE MOXHO ONPE0EnMTE CNEgyIoWwKs obpa-
0K

- MENMMHUECEOE HANDAMEHWE OCHOBHOH YACTOT:l DABHD

u

phipR

= 2(U,, + L.}, (1}
= MEMMAKOB0E HANDAMEHWE Ha YaCTOTe WMNYyNEC0s DaBHO
Uipiga = U tin= 1)+ 20,

AuausHUE HANPAMEHWA «(haia-3EMNA PACCUWTEIBAETCA CNEyHOLLaM DEpainm:
- MEMNWECBOS HANDAMEHWE CCHORHMOH YaCcTOTel DABHO

u =0,7 . 2{U,, + U,), (2}

phagse pk'pk

= MEMMAKCBEOE HaNDAMEHWE Ha H4aCcToTe WMNYyNeECo8 DaBHO

L

phasn pkipa

= 0,7[Ui{n - 1) + 2U,].
CHawnK HANDAKEHWNA 3I303AGTCH KaK
Wioe = 07[U, Jfa—1) +U,]. (3)

Oonk ckadka Hanpa#eHHs, NpUXogALErocA Ha NepERA BHTOK, MOHHD ONPELENWTE HCAONBLIYA Pi-
CyHOK 9.

Auavenne U, B aTkx opeyNax COOTESTCTEYET NOKAIEHHOMY Ha PUCyYHKE 1 ANA MeKdiailiore Hanpame-
HIAA HE I3HWMAK MALIMHEL, 3HAYSHHAE HANDAMEHWA «D333-18MNA», NONYYEHHOE NO 3THM DOoODMyTIaM, Ha NPaK-
THKE BOET GhiTh BONGUE WNH MEHLLIE B IABACHMOCTH OT CHCTEMEB! 3338MANEHWA, 0T DEXWMMaE YNPaBneHua
npeobpasoBarenas ¥ oT gpyrkx daktopos. KoadpuuwenT 0,7, BEEOEHHBIA B HEKOTOPEIE M3 3TAX VDABHEHWEA,
YU TRIBAET BOIMOMHOCTL BHEIANHOM POCTE NOTEHUWANE TOHKK JA3SMIEHAA C YHETOM NOTEHUWANS HyNEao:d
TOHEH SN NOCTOAHKOMD Toka npecbpalocearenA. TeopeTHYeckiid pocT NoTeHUMana 4epea eMyEocTs onpege-
NAETCA Kak 173, 4T0 paet B ocTatee oeono 0,7 2To COOTBETCTBYET JKCNEDHMEHTANbHLIM IHIYSHHAM,
MOMyHeHHEM Ha3 NPeNCTaBMTENbHLIX NPKWa0Jax.

MpHsepsl YBENWHEHAA HANPAKEHWA HA JaHMMaEX JaWratend 4nA painnuyHon BpemeHd HApacTaH A Ha-
MpAEEHKe W ANWHE Kagend gna AsyxypoRHesoro NpecdpasoeaTens NoHBEQeHsl Ha pucyHxe 6. B 31om cnydas
POCT HANEAMEHAA HEIHAYWTENEH NDKH BpEsMeHd HapacTanus amnyneca 1000 ue « gnvue kabena go 15 m. Poct
npeesiwasT 1,2 Toneko NpW gnqee kabena Sonee 50 s

HanpameHua cesiwe 20U MomeT HabnogaTeca Ha JaHMMaEX MALWKWHE B NPUBCOAX C ABOWHLIM NEpEekmtio-
YEHMEM NPK NHTaHKWK 0T NpeclpalceaTens, aNfOpyHTM YNPAENEHHA KOTOPEIM HE MOIBONAST MUHAMWIWDOBATE
BREMA MEMODY NOCNSO0EATENEHLMW HMNYNecanA. JeodHoe nepekniodedie HabmogasTca, Hanpumep, Konga
OgHa $33a BENICHAETCA OT MAHYCA Ha MMNIoC HANDAMEHAA WWH MOCTOAHHOND TOKA B TOT #e MOMEHT, KOrga apy-
ran rasa BRTCHABTCH © NMKCE Ha MUHYC. 3TO NPHEOGNT K MeHEDHPOBAHWID BONHE HANDAMeHWA & 20U, KoTo-
pan OBMHETCA K MAWWHE W MOEET 3aTes YBENWYMBEATECR NPV OTPAMEHWH o7 3aMWMOB MalWWHe. Ecru
OTCYTCTBYET YNPABNeHte MAHMMATEHLIM BPSMEHEN MENKIY WMMYNILCAMK W ECNM 3TO BPEMA COBRASAET C No-
CTOAMHOW Bpemedl kalend, To Ha JamMMax MallMHsl MOTYT FEHEPMPOBATECA HANDAKEHWA cBwwe 200,
ShpekT OTPaMEHWA MOKET GhiTh YMEHBLIEH WKW CEEOEH K HyNO NPM KCNoNe30BaHuH DWUNLTRE. yCTaHoORNEH-
HOMD B Npasbpalosarens Mnd Ha MalWWHe, WNd B o5ErE TOYKaxX Cpady.

B criy4ae 3aMulikaHia Ha 3emM0 O0H0A 13 $as CHCTEME:, ¥ KOTOPOR HyNeBan ToMKa 3883kl He Jaiemne-
Ha, NPOHIBOOWTENE MOMET PaIPEWHTE JantHe AW YD patoTy B TEHEHHE HECKONLKWMK Y3008 A0 STENKYEHHA 5NA
PEMOHTA. B 3T0M CRyYas HaNpAMeHne Ha gpyrke falax oTHOCUTENEHD 3eMmK §yIyT BoIpacTaTe.
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U thy,

L7
- » o ¥ W

_. ..‘"Eamg‘ﬂr?r. L

@ -} =50m: D=4 =100ms ¥-(=200ns V—1i=1000w

-'..'"I'Ug.: — GTHOWSH#E MAKOEH & HANDAHEHAE HA 3a4%HMax MalkbHE W I'IﬂE-DEFI&EIJBETE.I'IE

P‘I-'l[:.lHl}[ B — YIENMUEHHE SANpAKEHEA HA JAKHMAE JBUFATENA B PYHELNRE ONBHE
kafena INpd paanMYHOM BpaMEHW HERABCTEHMA MMNYELCA

5 HEI'IPH}HEHHG'GTI: INEKTPUHECKOND NONA B HﬂﬂnHuHﬂHHﬂﬁ CHCTEME DDMOTOK
MIlWMHBI

5.1 ObwWe NoONoWeHWA

Ecnw obsoTEa NoOOEepracTel BO30eRCTBM HMNYNECOR HAaNPAKEHWA CO 3HAYMTENEHON aMONHTYADH 1
MAMNLIM BDEMEHENM HADACTAMMA, DONLLUWE ANSKTPHYECKAS HANDAKEHHOCTIA MOMYT NOABMTLCE B CREOY FILLHY
MECTAR (CM. DHCYHER 7, 8)

= MENDY NPOBOOHMEAMM PAINMYHBIN aa,

< MENDY NPOBOOHMEOM M IRIEMMEHHLMA INEMEHTAMM KOHCTPYELMM,

= MEMEY COCEOHWMK NPOBOOHMKAMM, HAXOORLWWAMIACA OKOMNG MMEeRHore BeoOa oOMOTEM.

MocEoneky B OTOENBHBIX YACTAX HIONALAK BOIHKESKDT OD0BEMHEE KW NOBELXHOCTHbIE DAIDRAKI, IMeKTIA-
YECKAA HANDAKEHHOCTE ONDEIENASTCA HE TOMNBKD MIHOBEHHEM AHAYEHAEK HANDAKEHAA, HO TAKKE MAKOBLIM K
HANDAMEHAAMA, NEPANCHEHHLIMA paHes. DELIMHO, KAK NOKAIANA NPAETHED, B ONDE0ENEHHLIX NDEOEnax, MseK-
LMX MECTD B ANeKTRONDHMBCOAX, HANPAEEHHOCTE CNREAaNASTCR MEKNMKOBLIM HANDAKSHWEM. 3TO CRAIAHD ©
TEM, 4TO YHUNCNAPHLIE HANPAEEHHA BRIABBAKT TE #E HANDAMEHHOCTH, YTO M BUNONADHLIE NPW COUHAKORLIX
MERTTMKEDB LI HANPAMEHMAK.

A = MAANAUAA el (MEREATRWEYHAN MIOAAUMA]; D - naosan wionauus

(a7 INTLLNEHHEY DETABER] ¢ — DWTHOBRA MADARLMR; T-— MexdiaiHan nio-

HHURA; 2 — mAonsauue demiy obMOoTeoR M F3ERNEMREMA SACTHEH MALAHE
3 = MENEATEGBAA WIONALWA

FroyHor ¥ — MNpaMep BECensoR 0SMoT kKM
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¥ — HITGNAUWHA Dais |HEREATYILEGHAN HICMALHA), & — ma3o038 WI0AN-

e (a7 3a1amMneHHE G JeTAaned)l, ©— BATEGHAS MI0ARUME, o — 33T

HEEA CNOA OT ROPCdHE B N33y, ©— 10 %a gan noborsd dscte cBmortee;

1 — semchaiHan AIONAUNA; £ — MI0nAUna Mesny RO TRER # 33aEMneN
HEIMA YACTAME MAMHE, T — MEXBATEIEAN HEINELHA

Fucysok B — Mpusep wadnoHHoR odoThe

5.2 HanpameHHOCTE NONA B MexXxgaIHol HIoNALMK

MakckmanbHble HANPRMEHKOCTH B MexaiHon WIONALKW 3aBHCAT OT KOHCTPYELMA 0BMOTEK KW XapakTe-
PUCTHE NPUNCEEHHOND HanpAKEHWA.

5.3 HanpameHHOCT: NONA B HAIONALWK MeXOy oBMOTKOR M 3338MAEHHBIMM YACTAMK MaLWMHLI

MakcHMansHelie HaNPAKEHHOCTA MEXOY Da30N W IEMNEA 3ABMCAT OT KOHCTRYKUHMHK OBMOTHM M XapaKTe-
PUCTIAK HANDAMEHUA «hala-2eMnan.

54 HanpaxeHHOCTs NONA B NPOBOAHWKOBON W BUTKOBOH MI0NALMK

SNEETRWYECKAA HANPAKEHHOCTE BHY TR MIONALMKM o0MOTEH SNPEJanfeTcs BENWHUHOR CEaqKa HanpRAme-
HIA «H3IA-ISMNAL KW CPEMEHEM HAPDACTAHWA HMNYNLCA ITOMD HANPAMEHWA HA 33MWMAX MaWWHe, 0NA Bcein-
Hitx COMOTOR pacnpegdenedns NepexogHors HANDAMEHWA J3EWCHT OT MECTONONOHEHWA HHOWBHIYANBHBX
BHTKOB B NA3ax. MMNyNechl © Many BpEMeHEs HAPDacTaHWA NPME0aAT K TOMY, 4T HaubomNbWHWe HanpAMeEHHA
MPWUASORTCA Ha NEPEYEE KATVEY MK KATYWKY (B SABMCHMOCTA OT TMNa oGMOTEN) Kaaod daie oSmoTk. Ha
MPaKTHEe NepBLIE 4 NOCNEOHAR BUTOK MOoryT DeTE PACNONOMeHE FAO0M, W MEXBUTEOBOE HANPAMEHHE MOKET
OKAIATECA NOHTH DABHEIM HANDAMEHAK KATYLWE. Ha prcylie 5 nokasad xy QWi cny4an pacnpegenesus Ha-
NpAKEHHR BAONE NEPBON KATYLLKW B 3aBMCHMOCTH OT BpEMEaHd HapacTaHHA MMMyNLCa HanpakeH s, Hanpame-
HIAE HA pUCyHEE 9 NpHBEGEHT B JOMNAX OT CKaqka HanpAsesda «aia-aeMnas. ITH pesyneTaTel NonyHebl
nyTes 0SpaboTRd JaHHBIX, NpHBedeHHER B [1], [2].

0,8~ \
as- el
04~ \*-‘w

o0 o1 02 02 1.0 20 30
i

U= 1 cOOTRETCTEYET NEKOBOM Y CRAYKY HANDRXEHWA n:IqIIEB-E.-J-BM MAs HA 334@EMaX MIILWAHE

r'HE:.IHI}lZ B — EyOwsd cny-iad pacnpeaeneHna SanpiadeHid 8 MeKEWTROBOA WADNAL MM
pEzHoOODAIHEIX BoRINHE X OBMOTOR CTETOpa B PYHELUWY BpeMEs HADACTaHEWA MMNYNECA
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5.5 MexaHnam cTapeHHA W3IONALHK

MEK HAZKHE HAMPAHEHAAX NMTAHWA NPUMEHAKTCA NRPOBOOHMKM C TOHKOA WI0NALMER ONA BCINHLIX MK
WADNoHHLY oBMOTOK, 3 BOKDYT NDOECOHMKOE JYacTo NPUCYTCTEYET Boanyx. Kpome Toro ¥ BChINHOM oDMOTHN
Nepaed M NOCNEOHMA BUTKR OOHON MK HECKOMNLKMX KETYLWEK MOTYT PacnonaraTeCA pROoM OpyT ¢ opyros. [pw
OOCTATONHOM HANDAMEHAKW MENOY BUTKAMIA WKW MEXIY BUTEOM M I23CMOSHHLIM ANEMEHTOM MELWWHEL, WA
BAEEOY BHTEOM KW OpyroH diasol BoAOyHeld NpOoMEeXyToK MOMET NpobuTecA (NEPOMAoHLET UCKDOBOK Da3paal.
MNockonsky B LEN0M WICNALMA OCTASTCH HEMOBPDEMOEHHOW, 3TO ABNSHWE HBILIBARTCA YACTHHHLIM DAaIPRO0M
{HP}. 3nesTpoMe W MoHE, 0DpaloeaBwMecs B peaynetarte HP GyoyT Bo30eAcTECEITE HE CAM NPOBOOHKEK W 8D
HMAOTALIARD.

Bo BChNHbX 0DMOTEAX WI0NALUMA NPOBOOHKMES NPEOCTARNAET TOMKWO Opradddeckyio nnedky. MNpw
soagedcTavu HP aTa nneqka NOOReOraeTca 3poIMK, JTO NpUBOOWT K NOBRENOEHMI0 HIONALWK M KOPOTKOMY
aaMeiKadnio B katywke. Npy paSote mawwksl BHew e WP npoRENAIOTCA B BUOE BMATHH B MIONAUMK M Oe-
noro nopowkootpazyoro Haneta. B BeCOK0BONET MK 0GMOTKAX HAONALWA TAKKS MOMET BT NOOBEQNE-
Ha HYF, HO KOMCTRYETOD MOMET MpWMEHKTL WIONALWOHHBLIE MaTEPWans, EOTOPLIE MPOTHROCTOAT
DAIDYLIEHAID MI0NALMK.

Opyrim DasToDoM, KOTOREIA MOMET NORMAATE Ha CROK CNYyMBLEl KA0NALKK, ABNSETCA 88 HATDEE Ma-33 No-
BEALUEHHEY GUANEKTOHYECKUY NOTERE, BhIIBAHHLIY BRCOKMMKM YACTOTAMM, CRAIAHHRIMKE ¢ GODMOR HANDAME-
H{A npecfpaaosaTensd. Kak 4actoTa NosTopesHns WMNYNECOR, TAaK BREMA 8re HADACTAHMA, MOWBCOAT K
OONONHATENEHOMY HATDEBY W3-23 POCTA SUINEKTEHYECKUY NOTEDE B MA0OMALUMOHHEY MaTepranax. Hawbonee
ONACHEIMIA ¢ 3TOR TOMKA IDSHMA ARNANTCA NE30BAA W MEXCNORHAA HIONALMA.

6 TWnNbl M30NALKWKA INEKTPUYECKUE MallWH

THME WACNALWOHHBIX CHCTEM onpegenedsl cTadgapTom [EC 60034-18-41 » IEC 60034-18-22. [InA «ao-
MALMOHHOR CHCTEMEl THNA | B TEYeHHE CpOoKa Ciymbbl He oxMOaeTeA BoagedcTera YP (oM. proyHox 8} Ona
HIOMAUWOHHON CHCTEMEl THNA (| ¥enaTensio Tak BubUpaTe MaTepran, 4TobbI GHa CMOrNa B TEHEHWE COoKa
crny bt NPOTHBOCTOATE BoAAeACTEMIO P (oM. pucyHoK 9). MalWKHe ¢ HOMUHANEHEM J2ACTEYIOLWIMM HanpA-
HEHHEM HE Brilwe 700 B MoryT MMETe Haonauuee THna | nd 1. Npd Hanpakesday cesiwe 700 B oS bYHo npymMe-
HAKT WIoNALe THNA |1 MNponasoguTend 0BbMH0 HAIHAYZI0T HOMKHANLHOE HANPAXEHWE, MCROOA K2 YacTOoTk
CETH. 4Ta NpeqnonaraeT sacToTy 30w 60 My NpK cHEycoMaansHoR opie HENpREeHnA. B cnyqae nuramas
mMaLLkHEl 0T npecbpaioaarend obblH4Hoe ONPEaENEHUE HOMWHANBHOMD HANDAMEHRA HENDKMEHRMMO, X0TA Npo-
HIBSOWTENK BCE 14 MOTYT HAZHA4aTE HOMKHANBHOE HANPRFEHWE ONA 43cToTk SO AW &0 My, 3anWcwlBan ero
Ha TAAMHYRE MalkHe. HolMydHan npK paboTe oT NpeocbpalopaTens AoiuEeH onpelenaTeca AN MIonALWSHHOR
CHCTEME! C HCMNONEIOBIHHEM ENSCCHPHKINHMOHHEE NagaMaTpor, No KOTOPLIM NPOBOGATCA MCNBTaHHA, Hokin-
HANEHOE HANPAXEHAES NP YacTOTE CBTW, KOTOPOE YyCTaHaBNHEIST NPOWIB0OHTENE, HENDWIOOHD MPW NHTaHHK
malkHLl o7 npecbpaloaatend. Knacckudrgaywa Haonaukn Twna | onpegenaet otoyTeTere HP npy npoeege-
HAM KMCMEITAHWEA, ONUCAHHEX B HACTOALEM CTARJAPTE.

7 KaTteropuu HanpAMeHWA ANA U3ONAUMOHHBLIX CHCTEM TUNa | NpY NUTaHKK
oT npeobpa3osaTenn

PaapaboTduk aNeKTpoNpHEca Aon#aH yCTRH08MTe gna paapaboTymka QEWIATENA IHAYEHHE HANpRwE-
HHA, KOTOPOE MOMET NOABMTECA HE AaHWMaX MaLKHE. JTH ZaHHsIE A0N%Hbl DbiTe BENICHEHE B 3aKyNoHHYI0
creudpUEaLtio HapRay © TRAGHULHOHHLIMK OaHHLIMA, TAKKMHA K3k HOMWHaNEHOES HanpRMeHWe, KNaco Harpe-
BOCTORKOCTI W3CNALMK, BNaMHOCTe M 4Ap. Doobo gonmie BeiTe OTMEYEHE CNE0YLWWE NPE0enNsHEE IHEHeHHA
MApaMETDoE HANDAKSHHAA HA 3EHHMAN MaWAWHE (HYACTSTA NOETOPEHHA MMNYNBECOE HE CHATAETEA KPHTHYECKAM
MADAMETDOM ONA HIONALUMOHHON CHCTEMl THNE 1)

a} NUKOBOE (MMNYNBECHOE ) HaNPAXEHWE U, KOTODOS MOXET NOABWTECA HA 33MWMAaX MallkHE. [nA Ma-
WHH CO BCBINHEMK OOMOTHaMK NO YMOMYEHKI0 IHAYSHUAMHK U MOTYT CIYMUTE NHKOBLIE HANPAMEHWA, NpHBE-
Oendee &8 |IEC 60034-25 Ha pucyHee 18,

b} BpeMA HAPACTAHWA WMNYNECA §.

B Tagnuuye 3 NpHEEOEHa CTENEHE BNWAHWA NApaMeTpoR, XADaKTEDHIYIIWKE GOopMYy HANDREEHAR HH-
BEQTORA, H3 INEMEHTEL MICNALHWOHHOA CHCTEMBL |, OTMETHAM, 4TO KPMTHYECKDE BMWAHWE HA MEXBHTECBYID
HMI0NALMIO OKAILBAET KOMEMHALMA BDEMEHK HADACTAHMA MMNYIECE M MMELHIA MECTO CHaY0K HANPRME-
HHA.
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TaBnwua 3—Bneaswe ocoleHHocTel HEMNPARSHHA HA 35HAMA Y MALWHWHEI HE 3NeMEHTE HE0NAGHOHHOA CUCTEME

THNA |
Mawnukopas Mesmnurosoe
Hactora MMM NsCHOE HMOYNECHDE Bpemn
AredBRTE COeHoBHan CrasoK
OB TORERAHA HANPA® B HEE HEMpPHEEHAE HATHAC TRHKE
MAGARAYHA yasTaTA . HAM PR
MMM NBCOR [BEHOBKAA {Ha qacToTe MRy NLCE
wiroTaral MM Y NGO
MeHEUTEDBER e o il [: [] "
HIonNne\eUn#H
Mazopas MaonAUKA L a ] ]
Mexdiazoean I o . . o u
H3IcnRUAA
Mpumesasue — o — MEHER BAMHBA, * — Bones BAMHBIS

CYILECTEYET MHOMECTED BO3MOHKHEX KOMBHHALMA 3THX HEIABWCHMbIX DaKTOPOBE, KOTODBIE MOTYT YCTa-
HEBMWEATE MNOKYTATENW, HO ONET NOKa3BIBAST, 4T0 ANA MIONALWOHHOH CUCTEMEI THNA | CYLWECTEYET WX NPKEM-
neman oNTHMANnEHas koMOMHaUMA. MMEETCA B BWOY, 49T NYTeM BuIGOpa 4acTHbE KOMOWHAUWA W3 3THx
thakTopoa NEpoMIaoauTent OyoeT cNocofen Co30aTe KOHCTRYEUMWE MallkHE, YOO0BNETEODAKILYK TPeboaaHK-
A PhiHKA. 3T KATEMDPKKA BOAOERCTEHMA GNA HIONALUMOHHBX CHCTEM THNa | NpHBEEdeH:l B Tagniuye 4.

TeGnwuse 4 — Karenspid B030SRCTEHA HE WACNALWCGHHEE CACTEME TENA | 8 CNYY3e WCNONEI0EARWR OBy YIORHE-
Bl HFIEIZI"_'-IEEECIEETEJ'.EJ:'.

Karétapen BOJERCTRMR R :bpwm::.TEIHEHEHI'.“E”““ Bpewn HAPACTAHAA M MYABCA [, MKC
gt |
f — HEIHAYMTENEHAA =11 =%
B — yMepeHHaR = 1.5 0.3
C — WecTEan 22,0 =0
O — skoTpeManesas =25 = 0,08

HoaddMUWeHT NepeHanpAMeHnid 4N HEaHa4HTENEHOMN BO3NEACTEMA OTHOCKHTSA K CAY4Yao, korga npeocs-
pa3cBaTENE COBGMHEH C BHMATENEM HENOCDEOCTBEHHD MK YEpEe3 KOpoTHME kabens, KakK NOKa3aHo &8 NpMMepe B
TabGnuue A 1. OaMaKko Ha NpasTHKE TeOpeTWYecktl yporens U/U, = 1.0 npakTUYeckn He BCTREYAETCH, XOTA Ka-
3ANGCE Gl NPK HENOCIEOCTBRHHOM NOAKNICHEHHE NPe0SpaiosaTens K AEWraTeno NepesanpameHii DulTe He
aonwHo. A y4eTa aTHx NpakTi4eceEry coobpameHini 3Ha4eH e NepeHanpREeHA ANA KaTEropik B030ercTBHA
Acypenwded Ha 10 % 0o adadedda 1,1 YporeHs NepeHan pAMeHAN, DAaHLIN 2, BHTEKIET U3 YOMNOBWA, SMMCaHHbIX
B Tabnuue A1, NpM KEOTopRIX NpecipasoeaTens COBOMHEH C© GERHIATENaM Yepea OnHHHbLIR Ratent. JWanaioH me-
pesanprkeHdd ot 1,1 a0 2,0 pashbivt Ha gee $acTi gnA NpasTWHECKHE Uenei. Npegen nepeHanprEeHid, pasHLIA
2.5 npumeEHEM 4NA HEWOoNes IECTREMAnNsHLIX YCROBWA, KOTOPLIE MOMYT BCTRETWTECA B IKCIUTYaTaU MM,

Bpema HapacTaHvA KMNyNECa HE 3aRHcAT O KoadduyMedTa NepeHanpAxeHna. Hanpusep, gna Heko-
TOPBIX HIONALMOHHEX CHCTEM BLICOKME KOIDDHUKEHT NepeHanpAMEHHE MOMET COMETATECE © YMEDEHHEIK
BREMEHEM HADACTAHKA KMNYNBCA. ITH IHAYEHKA BRIGHDAKTCA NO NaHHbIM, XBPAKTEDHIYICLLWM BOIRMORHOCTH
COBPEMEHHBE TEXHONOMNA. JKCTPEMaNLHAR KATErDHA OXAIAETCA MWL B DEOKME NPpakTUYMECHHE Cry4an.
KeanuduEalMoHHBIE HACNBITAHAWA AMN8  KOHEDETHOW KOMBMHAUWM B030eRCcTEyIOWKMY akTopoR cheqyeTt
NPOBOOWTE NPH HaWBones HEDNaroNPUATHEER WX IHAYSHWAX.

8 KeanugpuvKauHoHHbIE U TUNOBLIE WCNLITAHWA M3ONAUMOHHLIX cHeTeM THNa |

8.1 OBwme nonoxe KA

CYILECTEVIOT DB 3TANE WCNEITIHHA ANSKTPHYECKDN HWE0NALMK MALWH, NONYYasWMHE NMTaHWe oT npeodb.
pazoBaTensi HanpAxesHa. NMepowid aTan — NpOBEpKa COOTAETCTEMA MATEDMAN0D, NPABUT NPOEETH POBAHA W
TENHONONAN WAroToENeHnA . N8 WSoNALMOHHE CUCTEM THNA | 3To COOTRETCTEME MPORSRPASTCA C MCNONES0Ea-
HIHEA MOTODET WNM QOpMET, KOTOPREIE NOOBEPIAKTCA LAKMAYECKHEM TEDMHYECKAM HCTBI TAHMAM 1 DUAMHOCTHES,

10
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BIMHCHAIDWENR MEXEHAHECKNE W BEICOKOBONETHEIE HCNBITAHMA, HCNBITAHKA HA NOBLILIEHHYI0 BEMAMHOCTE W Opy-
MM, C LUeNbLD NPOBEpKK Ha oTCyTeTEME P BTopas cTyneds — CNeurankHble HoNsITaHKWA HaonNALMN (THROBER
MCMLTAHWA ). FAoNALWMOHHER CHCTEME TUNE | MCNETEESIOTCA HA MOTOELIX 0GMOTEAX UMK Ha MallMHe B chopa.

8.2 KeanuMEaUMOHHEIE HCNLITAHWA

B HACTOAWEM CTaHZapTe KEANWOMEAUAOHHES KCNBITAHKWA CNYHAT ONA M3yHeHHA cnocobHoCTW Waona-
LMK NOCTHEOCTOATE DAINWHHLIM BHEWHAM BOI0eACTBMAM. ONA WIONALUWOHHEER CHCTEM TWNa | OHM OCHOBaHE
Ha HamepaHydi HHYP 00 1 nocne WyEniYeckis TeNNoaksE | OPYTHE MCNETaH i, onvcadHsx s IEC 60034-18-21
W G0034-18-31, a TaKse N0 BAWAHWID NPANCEEHHOND HANDAKEHWA MO COHOA W3 KATeropid BOAQeACTEMR, OnK-
CAHHONA B pAiaens 7, YMHOEEHHOMY Ha Ko3dhruseHT GeacnacHoCcTH, Npuaened e 8 B.2 nprnoxenna B. Ana
WCMNEITAHWA B HACTOAWEM CTaHZapTE HEODXOQWMD OCYIWLECTEHTE TEDMHUYECKOE CTADEHNE MADNALMA MEW MEH k-
WEH W3 TPEX TEMNERaTyD, yhadauHex B IEC 60034-18-21 1 60034-18-31.

8.3 TUnoBLIE HCNLITAHKA

Ona #20nAUKOHHBIX CHcTes THNa | vamepaeTcAa HHYE 4yTobkd yEeOUTECA 8 OTCYTCTEMA YP KOr0a YEomM-
NMEKTOREHHAA COMOTES MNK MaLLWHA B COOpE NOJEEPIAaeTCA BO3QERCTEHK HANPAKEHWA, COOTEETCTEYIOWEND
BeiSpaHHOMY YPOBHKD BOZOEACTEBMA W NOBbILeHHOMY KkoadduumenTy GesonacHocTd, paBHomy 1.3 (csa
MpMnoxeHne ).

9 WcneiTatencHoe obopynoBaHWe

9.1 MamepeHude YACTHYHLIX PAIPASOE HA YacTOTE CETH

Korga nprunoseHHoe K OSwesTy MCNBITaHANR HANDAMEHHE HMEST CHHYCOMIaNERYIo DOopMY W YacToTy S0
wni 60 M, ANS MIMEDEHKA HAYANEHOMND HATDAXMEHUA KW HanpREeHra 3atyzaqqa HYP nenonsavioTes obeiskee
nafiopaTopHee NEWEopE ANA HamepeHrA YP ¢ MCcnoNeIoRaAHKEM BhCOKOBONETHOM KOHORHCATORE CRAIM MM
DALWO4ACTOTHOM TpadcdopmMarTopa Toka., COCTAR WCNWTATENEHONS ODOpYOOBAHMA, METOORl WCNEITAHKA K
KAnWGpoBKa NpegcTaenedes & IEC 80270,

HMononsacBadde NpHAoEeH oo HanpadeH R 4acToTod 50 mnK 60 Ny BMECTE © METOOAMM HIMapEHKA 4P
onucamueiMg B IEC 60270, cnegyer MCnonk30B8aTeE 4NA ONPEOeneHta SMEOCTHEX NapaMaTpos OTHENsHEX Ka-
TYLWEK, DOpMaT ¥ MOTORET. COCHOBHBIM PEIVALTATOM WCNETAHMA RENASTCA QEWCTEYIOWES aHadedHwe HHYP
wrara-3emMnas.

9.2 MamepeHde YACTHUYHLIX PAIPAKOE NPH MMMYNLCHOM HANPANOHHIA

Mprbopel ANA WaKMeperra WP a vyactote S0 unn 60 Iy, aHanordydble onMcandeib B IEC 60270, obeiyro
HENbIA WCNONLICEATE, BCMH NEWNOMEHHDE HANPAKEHE NPEOCTARNAST MMMYNLCE © KODOTEAM BREMEHEM Ha-
pactasHKdA. MNpW BoeMeti HapacTaHka Wanyneca 100 He, CREXTE rapMoHWYECENE COCTABNARILLME MOHET cogep-
WATE YACTOTE cBRIWE 3 MMy, 3To CIHaAY3aRT, YTO WMNYNECK HANPAMEHHA ByOyT COOSpMaTe COCTARMNAKLLIWG,
NEXAWKE BHYTEW NONCCE NDOMNYCKaHKA SONELWUWHCTES QaT4KMKoE, NpHEeneHHsx B IEC 80270,

MoaTosy WMMNecE o7 4P By0eT TpYOHD OTNHYKTE OT BLICOKOYACTOTHER COCTARMNAMLIME MMOYNLCOB
NEMMOEEHHOND HANPREEHWA. KpoME TOrD, HMNYNEChl HAMPAMEHHWA MOTYT HMETs GOMNBLLIYHY SMINHTYOY, 4TO NpK-
BEJET K NnoapexdeHiig gatdvea 4P H1obe oTnverTe YP oT cOCTaBNAKWKE MMNTYNBCOB NERIOHEHHONT HANoA-
MEHWA, HEoDXCOMM OpYroln TN gatydkoR. [arduk JOMAMEeH YMEMBILATE BCE YacTOTHEIE COCTaRMAAMKLLME
HANPAMEHWA O0 YPOBHA, MEHLLLETT BLICOROHACTOTHEIK COCTABNAWME, CEAIaHHEN ¢ HP Qucnneid MomeT DiTe
CTAHOARTHERM CCUMNNorpadom KNK aMnNvTydHbM aHaNW3IaTOR0M rAapMoHKE. PYKOBOACTED MO METOGAM Wake-
DEHKIA 1 HaMepHUTEneHoMyY obopyaoeaq«io npueegeHs & IEC 61934, Mpy wamepeHi HP BuiapaHHB MsMMyb-
CaMK G KODOTHAM BpEMaHeM HEJAcTaHAA, MOWET NOTPeb0BaTECA CNPenene IR ONbIT, 4Tobs oTNWYHTE P o
COCTARMARKLLMY WMMYNECHOMD HANPREEHEA.

Bes Takoro onkita ofbekT MCNHTAHWA MOXET Bl Th KNaccHPUUAMpOBaH Kak 0BLeKT, AMEHLLHA Gonee Hka-
KO, 48K B GEACTEMTENEHOCTA HHYP. MBIt cNoBamy, MOKET GeiTe HE 330HECHDOEaH0 PAANKYME MEXIy yoa-
nelHiei 4P 1 4P gatuska. Noatosy onpegenedkie 4P nps Takky MChelTAHWAK CRedyeT NpoBodWTe © 0c0Goi
TWATENEHOCTERD.

0.3 MNeHepaTopbl MMAYNLCHLIX HANPAAEHAA

OnAa nonyueHdus WMNYNeCoR B COOTOETCTEVIOWSH KATEropuHd BOIGEACTENS 9TH TeHepaTOpkl SONHHE
WMAGTE COOTRETCTRYIOWEE @M BPEMA HADACTAHUA UMMYNECA. KpoMe TOM MeHepaTop SoMHeH WMeTk Ha BeXoe
WMMYNEC, PEMYNUPYEMBI NO aMINWTYAE OT HYNA 00 HaWBONbWers HANPAXERWA, COOTBETCTEYIOWLETD HOMN-
HANEHOMY HANPRMEHWI0 0EMOTKKM CTATOpA.
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CDCHOBHLIM PEIYNETATOM ABNRETCA NONYYeHWA BenvHuHLl HHMYP B pesynetare gomsHe BeiTe obecne-
YEHE CREOYIOWWE MADAMET DB WMTYNLCA:

a) MEMNAKOBEDS HANDANMEHHE HA BLIXOOE MEHepaTOpa, YHUNOMAPHOE WNH BANCNApHOE, KAk IT0 Npeg-
YCMOTDEHD KDUTHYECKMBME NaDaMaTDaMA )

b) Bpesma HAPACTAHWR MMMYNLCE,

C] BpEeMA CNana uMNyNECa, OHO O0MEHO OkiTe HE MEHEs NATHEDATHOND BREMEHA HARACTIMKA MMNYMECA.

9.4 YyBCcTEBHTENBHOCTE

B oSlwen, YYBECTBMTENLHOCTE JAaTEMEE HP YMEHBLLASTCA NPK YMEHBWEHAK NONHOM CONPOTUENEHHA Ha-
TEY3sA (MK YBRNAYEHKA 8r0 BMKOCTHOW CoCTaanAweRn). B kavectee pyroBoacTEa NPMHUMEETCA, Y4TO YyB-
CTEATENLHOCTE NPW KBEANWEMEALWOHHED W TUNOBRX WCNMTAHWAYX, COOTRETCTRY IOWIWXY HACTOALLEMY CTAHOAQTY,
Aoz BelTe 1 nkKn Ha 1 S eMrocTHOR HArDYaAKK NpK 9acToTe S0 Wik 60 Ml Npk MUHEMANBEROR SYBCTEMTENb-=
HOCTH 1 NN, MaMepuTensHan CHCTEMA C TAKWM YLPORHEM Yy BCTEATENLHOCTH CYHTAETCA OOCTATONHO YYBCTRM-
TeneHoH 0nA NpoBedeHUA wamepedri HHYP Ha nHOyETHBHBX Harpyagax, kofad NofHsie conpoTHENeHWA
YOABHORELLEHEL,

Korna wamepsioTcA HP npe nopadue MMOYNeCHLX HANDAKEHWA Ha ODLEETRl MCMETAMMEA ©OHOBRIR LWYM
CNegyeT HAMEPATE B MB cornacHo onkicanHod B IEC 61934 mMeToglike.

8.5 Wamepenne HHYP w HHMOYP

9.5.1 Mameperve HHYP npy HanpaMeHdd NpoMbILNSGHHSH Y3cTOTkI

OnA HacTorwero cTadgagTa ceobofie YP onpegenetbl fABHEMHE MeHas S nkn gna obpaados «oM-
TOK-BHTOK: 1 ANA MOTOPET # QOpMEaT, Korga HaMepeHua NpoeoaATcs Npw wactoTe 50 wnm 80 My, 3T aHaqeHa
CNPEAENAIT TAKKE MAKCHMANEHBIE GONYCTHMEBE YROBHM WYRMa Npk nakeperisx. HHYP vasmepaeTca no meto-
Ouee, wanoweHHod B IEC 60270

9.5.2 HHNYP npH amiynscHOM BoatyxaeHHK

HHMHYF cnpepenAeTcr cornacko [EC 61934, @ouopbii yposaHs Wyka gaeTcs B MB. SodoBei ypoBeHe
WyMa M 4yBCTEMTENBEHOCTE NPWBOOATCR B COOTRETCTRMM C [EC 61934,

10 KBEHHI:IJHHEI.I,HGHHHE HCMNBITAHWA MIONALMOHHBIX CHCTEM THMA |

10.1 Obwme nonoxeHnA

MCneiTaskA KaoNAUMOHHIX CHCTEM THNA | He NEPeCNegyIoT LeNk Be3BaTy NoBPeHOeHHWE WAONALWA Bone-
ACTEXE 88 ANEKTRWHEcKkoro npobod. Monbimyesisie obpaius NoJeepranTca LMKTHYecKHM TENNOBEIM 1 Maxa-
HHYECKAM WCNBTaHAAM, onvcaHHes B IEC 60034-18-1, 60034-18-21 w1 60034-18-31. W panHuHiin
MCTIBITAHKAM HA ANEETPHYSCKYIO0 NPOYHOCTE. MNocne Kasaoro LKkNa Meneimyerele 0Dpaiusl NoqBRepraoTca Ju-
ArHOCTHHECKMM MCNBETAHWAM No onpegenadkio UP 4 noapeskaeHnl, BCTREYamWMxXcA B ciyyae, ecnii HHYP
OKA3EBAETCA B 1,3 pA3a MEHBLLIE YEM WCNBTATENEHOE HANPAKEHWE ANS 3a0aHH0R KaTeropri BoageicTena. C
Apyron cTopoHol HHYP soseT NpesbllLaTE: AHAYEHAA, NONyYe HHBIE B 3TANOHHbIX CMCTEMAX C NONOKHTEMbHEIM
OMBITOM JHCONYaTAUWH, KOTOPBIE DENM WCNBTaHE NDW TEX ¥e YoNoBdax, YTo NpHesgdess B 104, HavansHoa
HENPAKEHWE ONPEdenASTCR KAk HAHMEHLLLEE HANDAKEHWE, NP KOTOPOM HabnwdawTeA YP Ry TpW Npegence
YYBCTEHMTENEHOCTH, ONUCaHHLX B 9.4,

HapecTHo, 4TO HA NPaKTARE @ pROE CNYyHass Yonew«s padoTaioT oTienkbHEe NPHECOE «Npeodpaiosa-
TEMb — 3INEKTPUHECKAR MALMHAY . TONBED GNA ITUX KOHEPETHLIX MALLIKMH NPOMIB0ZMTENE MOMET MCNoNB30BaTE
ATOT NDAKTHHECEHHA ONBIT K3K ANsTEDHATHEY KBANMEMEALMOHHEIM MCNETAHWAR, 3T0 YCNOBKE QOMHHD DeTE Co-
MMACOBAHD MEXOY NEPOWIBOOMTENEM | NOTRPEOWTENEM.

10.2 OQonyuweHda

10.2.1 OBwme nonoweHWR

MannAuMomHH Bl CHCTEME THNE | NpeOHazHaYEHE K HCTIONEIDBAHXK B YCROBMAX oTeyTCTEWA P a0 apemA
BCEr0 CPoXa CNyEEE. CYILBCTEEHHEI ABNAETCA HAMEDEHKE HEHANBHOM HANPRMEHHS BoAHMEHoaeHK:E HYP npr
CNEUMANEHBIX HCNBTATEMNBHEN HANDAXEHUAYK, NPMBENEHHEY B TDANOKe M B, YMHoKeHHLIM Ha Ko3ddnum-
24T GEICnacHoCTH. Tpebyemas GopMa NPWNoMEHHSTS HanpAMEHWA ONA COCTIRMAKLME HWI0NALMOHHOR
CHCTEME NpUBEOEHa B TabnHue 5.

MenuiTyesee obpaslel JOMKHE DuiTe WIFOTORNEHE M3 TEX ¥E MATEDUANOR W N0 TEM HMe TEXHONOTHAM,
YTO W MOTOREE NPOMBILLNEHHEE WAOEnWA. DHK MOryT CoOTEETCTRORATE YacTi MICNALUMOHHONA CUCTEMBI 1AM
CHCTEME B LIENOM.
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TatnnHuya 55— TPEE:.IEMEH PopMa NEWNOHEEH HOTD HaNPAKEHEA ANA WENBITARWR COCTARNAOUWEE H30NAYWOSHON CAC-

TER=

B wcmb T o

Boaras napa npomogan o
WX IEHMEANEKT

M DTOPETE MR PopmeTa

Cratap s chope

AR
CHHEYDOH Aunynsc CHnyrom- Wuanynes: Cunycon HrMnynso
AANsHDE Hoe SaneHE HDE JAmsHOE o
HUTOH-BMTOK asa aa 2 aa . a3
Praza-paia HET HET k] aa aa a3
Paza-semnn HET HET Ad oa futs] a3

" Heolxogew cneguansHed obpasey, B KOTOPOM MEKEMTEOBAA HICNALNAA MOOENHPYETCA NO KPEAHEE MEpE DaYAA
INEeKTRMYNECEA HIONWEOBEHHEME NpOESAHREEMA, HAMOTARHEMA B Napannen.. CIOMH W3 HWX 3338MMNS8H, 8 K APy romy
NOOEOQUTCR HANpRKE=SHS.

10.2.2 BuaTtasa napa NpoBOOOE WK WX JKBMBANOHT

Butan napa Nposogol WK napannensHeld pRgom pacnonoseHHsEe NPoBoaHMEH B Cnydase WX NnpamMoy-
FOMBHOND CEYSHRA MOrYT WCMONEI0BATECA ONA WCNBITAHWA MI0NALKA BHTOK-BWTORR, 4TODR YCTAHOBATE YPO-
BEHE BO3OSWCTEYIOWEND HANPAMEHWA, NpUMNOXEHHOND K NagannensHeEM NPoSodHKKaM NpH MChBTaHHax
MOTopeT/ EopMeT. CHHYCOMGANEHOE M HMNYNECHOE HANPAMEHAA DAKT IKEMBANEHTHEIE DEIYNETATEH B TEQMA-
Hax HHYP, nockonsky aKCneprMeHTans o DacnPegeneHie Hanpase e B uanol oSMoTHE B 2TOM Chy4Yas He
moEeT BulTe nONyHeHo. Ang 3Ty oeeKTOR WCNBITAHKA QOCTATCMHO MamepnTe HHYP npy chHycodganesoi
POpME HANPAXEHHA. BHTHOBRIE HANDAKEHWA GONHHE ObiTh SONBWE WA CPEOHHE IHAYSHWH, CHKOIEMbBIX Ha
MNOEKTHEE, ECNH NPMHATE BO BHWMaHWE ABNEHWA, ONHCAHHEBE B 5.4, YPoaHi WCNbTaTeNbHBK MEETNHEDBbLIX
HaNpAMEHWE NpUBegetsl 8 B.3 npunoxenus B.

10.2.3 Motopera (BckinHaa obmMoTia) vnK hopreTta (wabnoxHHan obmoTra)

ATH MOQENH MOMHD HCNONB30BATE ANA KORTPONA KAoNAUMY cibaia-haias # shaza-zemnas. Mexput-
KOBAS MIONALWMA TAKKE MOXET BuiTe NPEICTARNEHA B CNYYas NPUMEHEHWA NAPENNENEHD PACTIONOHKEHHBIX
MNOCEOOHKKOR, 3TY MOJelk CAedyeT MCNLTuBaTe B COOTBETCTEMW © PEROMERIaUHAMK Tatnnuw 5. Pacnpe-
OEneHHE HanDAMEHRA, BOIHKKIIOWETD B MOOENW, BOCTROMABSART PACNPEqeEneHne, WM IDWeecn B peansHoi
MawdHe. MonNuTauua cnegyeTt NpoacdnTs Ha NPONdTaHHbX oBpasuax, ecnd 0GMoOTEH MaWHHE TAHe nogne-
WaT NPONWTEE.

10.2.4 lNoToBan obMOTEA

B atom ciyYae MOEHD MCNBTLIBATE M30NAUMID «fpala-gdaias ¥ edoaza-semnay. MexBuTkoayio Maona-
UKD B 0DBMHEX 00MOTESX CABAYET MCTILITEIBATE MMNYNECHSIE HANDAKEHWUERM. TpEeMMYLLBCTROM KMTYNBECHOR
DOpMBl HANPAKEHWA ABMNASTCA TO, 410 BCE YacTH o0MOTHEW NOOBEDTanTeA AJERBATHOMY BOIIEACTBMIO, JaMe
MoW 2 COBQWHMEHNA MO CXEME «3BE3gars. TeM HE MEHEE, BANHD WMETE B BHOY PAcnpeIenenne HanprseHua
BHYTPW EATYLLIEE CTATOPHONR OOMOTER. MCNbiTAHKA CNegyeT NpoaoduTeE Ha NponMTadHsx 0Bpasuax, ecnK B npo-
MEBILLMEHHIM NROMIBOICTES NPWMEHAKTCA NPONATAHHLE 0EMOTEH.

HMameparne HP Npd crHyCouaansHod opie NPWNcEeHHorD HanpAMEHUA JONYCKaeToA B CNy4as Wiro-
TOBMNEHWA CREUMansHId OBMOTEY, B KOTOPOR MCNoNb30BaHE Nape NPOBOO0E W MAKCHMANLHOS HANPREEHRE
OHMOABTCA MY JBYMA COCEOHHMA BHUTHAMI. CRydan, Korga cnegyer HenonbaseaTe CHHYCOMOANBHOE K k-
MyNECHOE HAaNPAHEHKs, NpUBegZEHEl B Tadnuye 5.

10.2 MogroToBka MonbITYeMeX obpasyon

10.3.1 Odwme MonoweHMA

HMoneimyemele obpaslys KOHCTPYETHEHO J0MeHsl ObiTe MakCHMansHo NpWOnaHeHsl K ondcaHHbm B
IEC 60034-18-21 poeinHuing obmaoTeam ¥ IEC 60034-18-31 wabnoHHEmM 0Bas0THa M MK K NPOMBILLNEHHER CTa-
TODHEIM COMOTESM.

10.3.2 OGpaaubl ANA KCNLITAHWA MEXBATEOBOH HI0ONALMKM

MpH HCMBTAEHWA MEXBUTEOROA WaonAukks HHYP waMepAeTcs Ha obpasye W3 NpocTol BHTOW Nape: Npo-
BoaHKuKoR (caa. [EC 60172) vnu 2eBHBaneHTHOM emy oOpaaue. 310 HeNblTaH e MoXeT BeiTe oCHOBOM AN8 yoTa-
HOBMNEHWA YOOBHS BOAOEACTBEMA HANPAKEHWA, WCNONLIVEMOrD MENDY NapannensHssK NpoBoOHKEAMKA B
MPOUECCE MCNBTaHRA QOpMET 1 MOTOPET.
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HMenutanua no onpenaneHie YP Ha nponuTanHex chpaiiay He MOoryT UCNoNe30BaTeCA ANG onpeaense-
HHA NPONWTCOYHBLIX MATEDHUANOE 1M TEXHONOTMK MIMOTOBMNEHMA MOTORET W DOPRSET 1 ODMOTKK & uanomM. [na Ta-
KOW OUEHKN PaipeWeHo MCNONsI0BaaHWEe TONBKD DopMat (MOTORET] WM COMOTOK B LENOM.

10.3.3 HMenuityesibie 0Bpasysl motTopeT [(opMeT) WNK 0BMOTOR B Li8nom

CEpadlk MAFOTABMHMBAKNTCR C NDUMEHEHWEM TEX e MATELWANOE M MO TOA ¥ TEXHOMNOMMK, KOTOPaR Mo-
NONe3YETCA B NPOMELWLNEHHOM NpoMapogeTee odumaror. Mawpaidan 1 Nasoean MaonALKa JOonNHHE BOCNpoM-
BOOMTE BCE PACCTOAHME, MO KOTOPLIM MOKET NDOMCXOOMTE NOBEDXHOCTHEIN DAIPRO, W MEeMbaiHbe
PACCTOAHMA, KOTOPRIE CYLLECTEYIOT NEW NPOMBILUNEHMHOM NDoMasoacTee. OEpails A0M#HE MMETE MIDNALMOH-
HEE MATEDHANLI, HCNONLIYEMBIE NPW NPOMEILIIEHHOM NEDWIBOACTEE, W TONWMHY, COOTBETCTEYROLLYH Kawao-
MY THY NOOBEFaEMON HCNBITAHKAM HI0NALLMMK.

10.4 MeTogw kBanWHMKALMOHHBIX HCNLITAHWA

10.4.1 OBWHe NoONoHEHWA

Llenes 3Ty HCNBITEHKA ARNAETCA HaMeparke HHYP koMNoHeHTOR HACNALUMOHHOR CHOTEME BO BREMA
HCNBITAHWA NO TENNOBOMY CTapa M cornacko [EC 60034-18-1, IEC 60034-18-21 » IEC 60034-18-31 npw
YCMOBWAX paboTel, ANA KOTOPEXE OHH NPpa0HaZHaYeH . KaTeropya Bo3gelcTadA (Ci. pasgen 7). xapakTep npo-
LECcca CTAPEHWA W AHATHOCTHYECEHE DAHHEE JOMmeHs ObiTe NPHBELEHE B IAKNCHEHAK N0 PEIYNETATAM MCMki-
TaHKK. CUYMTRETCA, 4TO WIONAUMOHHER CWCTEeMa NpolWna Woneiradka, ecni HHYP ocraetcA Gonswe
HOPMMUPOBAHHOMD 3HEHEHWA B KOHLE UHKNOE cTapedkA. [nA nonyHeHna CTaTMCTHHEcHH GUCTOBSPHOR OUEHKH
PEIYNLTATOR OCIEHD BblTh MCNBTAKO He MEHes NATH obpaauos. MoknoHexHWe NPegoTaensaeT HeNeITaHie Ha
YEOMMANEKTOEAHHOM CTATORE, B ITOM CMYyHae JoCTaTodH0 ogHoro obpasda. NMp9 Nnposegein HoNeTaH e MoryT
HCNOMEICEATHCA ATAN0HHLIE CHCTEME, OBECNEYMBLLNE YCNOBKA, onUcaMusle B 10.1.

10.4.2 QuardocTHYECKWE WCNLITAHMWA

OuarHocTH4EcHHE MCNBITAHWA NPOBCOATSA Ha 0OPA3IUax 0 HaYana Nepesrs WKHENa W Roche Koo no-
CNegyIowers YacTHYHors UHKNa CTApeHWA. Kamaoe INekTpHYeckos QUarHoOCTHYECKOE MCNBTaHWe chegyeT
NPOBOOWTE HA KAMOOW KaTyWEE DOPMETE (MOTORETEI) MNK YacTH O0MOTEH. B QONONHEHWE K QHRarHoCTHYECKM
HCNBITARKAM, ONUcaHHs B |TEC 60034-18-21 n 60034-18-31, gon#He NEoBSOMTECR MCNBITAKKE N0 oNpegens-
HERD YR 9TobEl OBEBCHEY|TE YONOBKA, NPpY KOTOpexX HHYP He NoABHTCE Npd cneuddddecsas ypoaHe
HCNBITATENEMEIX HANDAKEHWA [CH. Tadnuuy 4 4 B.2 npunoxerda B).

10.4.3 Uuxn crapesun

Mpi npoeepye MecwdaIsol KIDNALKK, 4TO COOTBETCTEYET CRYSan AByxX KaTyLIeE, NPWHAGNEMaLIWM pas-
HeiM Da3am W NEwal M B SOHOM Nady, MOKET WCHoNLI0EATECA oBpasey WK uenas obmoTea. JuarHocTvke
NPEJWECTEYET HCNBITAHKE N0 INEKTHMYECKOMY CTAREHKWID, NPORCOMMOS B TeHeHHEs 24 Yacos NpW TeMnepaTy-
pE ORPYHAMWER CoEaL NOO BOIOSHRCTEMEM NUKDBOND HANPAMEHMA NPK NOBLIWEHHOA YAcToTE, YEEMHYEHHOMD
Ha koadduuMedT SeIonacHocTi B cooTRETCTEHM © B.2 npunoeenua B. Ueneo TaKoros HoNsITaHAA ABMAAETCA
COHARYHEHWME Ha DAHHER CTAOMK HANWHKA MIOSOro MA0NALWOHHOMS MaTERHANE, MMELETD NOBLILLIEHHSEIE Q13-
NEETRWYECKME NOTEDW. XOTA 3T0T MarepyHan eeneT celd yaoRNETEOPHTEALHD NPH NPOMBILLNEHKON YacToTe,
£ro NoMMEHEHWME MOKMET BR3BATE NEPETPER WIONAUWMK NPK NHTaukd oT npecbpaiopatend. Beiop 4acToTwl
CNpe0enseTch NOETOPAEMOCT b0 MA3KCHMANEHER HMIYNBECOR HENPAKEHWA, SKKIaeMbIX NP paboTe NpMecga.

HacTrdssie UMkNE TENN0BMNS CTAREHKA, ONMCaHHee B IEC 80034-18-1, cnegyeT NpMMEHATE K HCnsTye-
Miik 0Bpa3gamM, YToObl KEANWGMUWPOEITE H3ONAUMTHHYH CHCTEMY Mo TpedyesomMy KNaccy HarpesocToRkDC-
TH. ECnia KNacc HarpeEocToORKOCTH Yxe Ghin ONpedened NpW HonsiTaddax no [IEC 60034-18-21 w 60034-18-31,
To HEoDXoOUMT MWL NPORCOWTE HCNBTAHMA NPA HAMMEHBLIER NOAX0ZAWER TeMNepaType. Takke Heohxoam-
MC NoAsepraTe obpaiub CNeudansHeiM  OHATHOCTHYECKKMM Y4acTHuHBlM WHena no |[EC &60034-18-1,
IEC 80034-18-21 ¢ |EC 60034-18-31. 3T UKKNbl BEMKYAKOT MEKAHMYECKHE W ANEKTDHYECKHE WCNETAHMA W WC-
NETAHKMA NEE NOEL WEHHOR BRamHocTi. CRegyeT oTMETHTE, 4T0 NOBBILUS HHEA BNAMHOCTL MOMET NOBNWATE Ha
paayNLTaTel onpegeneHdna HHYWR MNoaTosy WCNBITIHKE NEH NOBRILLSHHOR BNAXHOCTH CNegyer NooeEcOWTe Ha
pazHbY ITANax TaK, Tobsl MCNLITAMWA MO onpedenedne HP He cnegosand cpady Nocie Hux.

10.4.4 Wamepenwe YP

Cneqyva pysoeoacTey No HaMepeHnas AHYP ux cnegyveT NpoeoOuTe B CREOyIOWEM NOpADKE.

= HACMETAHMA MeRdEIHol AaonALN-,

= WCMBTAHMA HIONAUWH «Dasa-3emMnas,

= WCNBITAHWA MESBATECROH MI0DNALKA.

EgWHCTESHHOE He0BXODWMOR YCNOBWE — HanpAXeHWE NoW KCNHTAKKKE 1o onpedensHdn QP aomsHa
HAPACTaTE 00 MCNETATENEHbBIX JHAYSHKA W rAPAHTHPOBETE, 4T066 HHYP He nmeano mecTta. MNoTomy HeT Heob-
XOOMMOCTH 8M0 M3MEPATE. [PH ACNBTaHAKE MEXDaIH0H MIONALWK HANPAMEHWE NPUENAOLISAETCA K GEYM Bli-
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Boaam OOMOTER NMPW PAIOMEHYTOM TPETEEM W JAIEMNSHHOM Ccepaedduxe. Mo odYepend 3T MCNbITaHWA
NpOBOOATCA ONA TREX BOIMOMHEIX KOMBWMHIUMA. Ny KCNEITaHMK MAONALWY «da3a-3eMnAx» KK0an ©a3za vc-
NelTLIBISTCA N CUEPEOM NEK JAILMNSHHOM CELOEYHMEE W OBYE OPYTAX drazax. 3TOoT NOpAJoK NEHMMEHUM Kak
ONA CHEMbE CoegUHEHHUA 0BMOTOR «IBE30a%, TAK M ONA CXemM e TPEYTONEHMKD . MONLITaHKE MEXBEMTKORON Ma0-
MAUMKH MOOKET NPOROGUTECH NP CHHYCOMOANLHOM HANDANMEHWM NEQEMEHHOTD TOKa NDH MCOONLIADBAHWM
napannankHex NpoRcgHUEoR. B apyrax cnydaax TpefiyeTcs MCnoNs3I0BaTe WMITYNECHOE HANEAMEHHE .

Ml HCNOMBEIOBIHAN YEOMONEKTOBEHHOND CTATOPRA, MOTOPET MK OPMET ONA NCNETaRAA MEKKaTYLLEY-
HOH WAoNALMK TpebyeTcA HMNyYNeECHo: 0S0pyaoEaHKe. MoK MCNETAHKA HeoBXOIMMO KOHTDORKMPoaaTE HP npu-
reHas obopyaoBaHKE, CNocoBHoe pagoTaTe NEH AMIVNECHOM HANPpaxe K (oM. [EC 619340

Cnegyet NPpUMEeHATE B3y anbHEIN OCMOTE HCNbITYEMEX 00paagos ANA ONPeaened A COCTORHKA Hao-
NAUWOHHEIX MATEDUANCE, XOTA &g peaynsTaTel HE ABNAKTCR CKOHYATENEHBLIM KDHTEDMEM OUSHKN MX CO-
CTOAMWA.

10.5 KpuTepHu NPpoxoxasHHA KEANARGHEAUMOHHLIX HCNLITAHHAA

KpvTepwan YenewHacT BeneITaqHuE 06paiuon MaonAuMoOHHGE cCHCTEME THRE | ARNARTCR TO, YTO ARS8 HAX
HHYP okazwieaeTca Conslue BxOpaKKOro Mo KATErOpHMH BOIOSHCTEXMA HANPREEHKHa [CM. Tadnuus B.2, B3,
YEEMHUYSEHHOD Ha Ko3RErUkeHT Be3onacHocTH (on. B.2 npunowenus B). Mok aTOM MCNBTaHWA NROBCOATCA Ha
05 paIUaK, NODEERrHYTEXY TENNOBOMY STADSHHID MDA MAHMMANLHDA TEMOeDaType.

C apyroi cTopods HHYP MokeT npessIwars HaqeH e, NomyHeHHbIe oT 3TanoHHoA CUCTEMEl G Moo
TEMbHEIM ONBITOM IKCNNYATAUMK, KOTOPAA BLINA HCNBITAHA NPK TEX HE YCNOBKAX, 4TO NpKBeneHs B 104,

11 TUNoBbie MCNbLITAHWA M3ONALMOHHLIX CUCTEM Tina |

111 DHwue nonoxeHWA

STOT BMA MCNBITAHKA NPUMEHASTCA NS BONHOE CTATOLHOR 0OMOTEM KW GNA LENOR MALMHEL. 3T0 KCkl-
TaHWe HEoDXOAMMO GNA OeMOHCTRALWK Tore dhakTa, 470 HHYP npeesiuaet HopMaTHEHOE IHAYEHWME HANDREE-
HAA ONA BROpaHHOR EATENOOHK BOINERCTEWMA NPK HMIYNECHOM XApaKTepe HANDAMEeHWA. ITH WCNbITAMKA
NOCBOARTCA NO COMMAaLLeHIED MEXay MPOMIBa0MTENEM W NOTRaoKTENEM.

11.2 MeToguka npoBeaeHMA MCRLITAHWA

[OTORRIA CTATOR NOOBSPrAINT HCTNLITAHHEM NT onNpegenaHiin YR oy HMiyNeCHOM NATARWEM HANpAEE-
HAM [COMMAcHo YONoRWAM, NpHEEIEHHBIM B TAlnWue 5). C0 BpEMEHEM HADACTAMHA HMITYNBCA, COOTRETCTRY K-
WM KaTeropvd BOZOEACTEWA, W AMINWTYOE WMNYNECA, YMHOMEHHOA Ha KoOdWpPUUMeHT GeIonacHooTH B
cooTeeTcTaMd ¢ B2 npunosedus B Temnepatypa oOMOTEM NPl MCOLITAHMAX SoNMHa GbiTe paBHa
(20 £ 10) *C. CreneHe NOBTOPASMOCTH NPANCHEHHEX KMNYNECOE MOXET ObiTe MEHBLLE, YEM ONA CReudan-
HOTD aHaqesds. MonsiTadde Nposog|Tcs Memdy asani npyu HanprmeHWAx, IHaYEHUA KOTOPBIX NPHESIEHLI B
Tagnuue B.3 W KOTOPRIE YYHTREBRIOT koadbuuredT BeaonacHocTi, pasHeld 1,3, OoHasD oTMEeHeHs, 4TS Nogo-
GHLE YCMOBWA MOTYT BRIABATE NepEHANDAKEHWA B MERBHTHOBOR WIOIHAUWKY W NCITOMY NPUBECTKH K HEONpan-
ganHo Hdakony HHIYE MNpy Taeux oBcTOATENLCTEAX MOEHD NPHMEHATE CHegyioWwyio ancTepHaTHBHYIO
NECUEdYEY.

a} CCYWEeCTEMATE HCTRITAHKA Mo cnpegensHive HYP gna vaonsuue «asa-3emMnas np| AMnyneCcHomM Ha-
NOAMEHAA, KCNONBLIYA 8ro aHaqdends w2 Tabnuue B 2. Ecnn HHMYP Bonewe spuTepiA, HeobxogMmornn ana
MDAZHAHWA YCNEWHOCTA MCNETAHWA, TO CYHTAETCA, YTO OOMOTEA NPOLWNE THROBEE WCNbITaMKA. Ecriv HHIMYP
MEHBLLE ITOMD KPWTERWA, TO 3TC MOEET DbiTe CNeQCTEXEM NEPEHANDAKEHWA B MEKBHTHOBDA WaonALKW. Torga
MOWET HCNONLI0BATE CREOYHILLYK ansTepHaTHBHYK NpoUsdyDy:

b} NpoBogAT MCNLITaHKWE No onpegeneHdin 4P ana aonaugWe «faia-aesnas npd cHHYCORaansHomM
HanpAMeHrd 4 4actoTe S0 wnu 60 MU, MCnonb3yA erg aHadeHis 43 TatnKye B 2. 3TH MeNelTaHWA ABNAITCR
KBANAENEIUNOHHBIMK ONA NA30B0R W3onAUukMA. Ecnn HHYP okaMeTcs MeHblWe KpUTEDKHA, HeoBxodusMoro
ANA MPAZHAHWA YONBWHOCTA HCNBITAHWE, MAONALHOHHAEA CHCTEMA CHMTaeTCA HenpurogHoi. Ecnn HHYP
okaislpaaTca Bonblue 3TOM0 KPWTERWA, TO WCNLITAHME MEXEWTEOBOH WACNALWKM NPOBOOMTER CNEDYIoOW MM
obpazom;

C) NpoBESOAT WCnbTadne No onpedenedia HP ona d3cnAudl «faia-semnas NpK MMMTynscHon Hanod-
WEHAW, JKEHBANEHTHOM CHa4YKy HANPAMEHWA, COOTRETCTEYIOWEMY THNY NpeobpalnsaTenn (OeyxyDoEHEBLIA,
TPEXYDODHEBRIA M T. 4.), HCNONbaAya JaHHEE M3 TAtnuue B 2. Tak MCNsTRHBRI0T MEXBATEOBRYID WaonAywo. Ecnm
HHMYP ckaakiBasTea HMKE KpHTERHA, HeobxoaMMoro GNA NDHIHAHKWA YCNeWHOCTH HoNeTaHAR, o0MOTES C4UM-
TaeToA HenpuroguoW. Ecnki HHMYP okazeieaeTcs GONbLWE 3ITOMD KPUTEDHA, TO CHMTAETCA, 4To obMoTKa
NDOWNE THNCBBIE MCTbITAHHA.
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11.3 KpuTepvd npoXosgeHWa THROBLIX HENLITAHKA
Auayerna HHMYP 1 HHYP gonsHsl NPEEsILATE MCNBITATENbHBLIE HAMPRKEHKMA,

12 AHanws pe3ynkTaToB W NPOTOKON

MpuBEeogHHBE B NyHETE 5.6 IEC 60034-18-1 dopmil Jon#HE GETE HCNONbI0BAHL TAEWM OBRaI0M, 4To-
Okl BC2 MONYYEHHBE JAHHBIE MOMH ObiTe KOPPEKTHO NPOAHANMIKMPOBaHEl M OTREEEHEl B NPOTOKONE.
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NMpunoxeHwe A
([COpaBoHHDE)

HanpameHMA HA 32XMMAX MALWWHLL, NUTAOWeACA OT NpeobpaloBarenn

A1 HanpAmEeHHA HE 3aMWMAX MEWWHBL, NHTAKWERCA OoT npecBpazoeaTenn

MpectpaineaTens HANPAXESWA C WHPOTHO-WMIYNECHOA ModynAauken (WM ) ANy cUCTEME BEKTOPHOrD yApaana-
HMA DEWFATENEM MeHEPWPYET APAMOYIONaHES HMNYNECH HANDAKEHWA C NOCTOAHHOA BMNNHATYO0H, S0TODES MMEKT pai-
NeHYE WWRWHY M HBECTOTY NOETOPREMOCTA. Hanpa#eHns WMNYNeCOE HE BeiXoie npeofpalosBTend He NpeBsiWEeT
SENPRKEHHR 28 M0 WAHER NocToAHHOMD Toka U Taous 08pasom, STOT YOOERHE 33BMCHT OT HANPREEHWA HE WHHAX No-

CTORHHOMD TOKA, OT HANPAXSHHEA TODMOEAHMRE WNe OT K0MOPUUHEHTA MOWHOCTH PEryN#EDYSMOrs HAaNpREEHAA.
YApolesHER INeKTPpEYeCyan CXeMa NpHESLa -i:I'IFI-EEIE paateaTeNe-BHWrATENR NCEAIAHE HA PUCYHEE AL

e 4 A
3 FANY AN J:{}-ﬂ}-ﬂ
ST

I 4
2 P * >

T BINpEMATENR: £ anmeprop c WEM, T — sxodsse 38mame cetd nepedannars toks; afeaten ApKrarens

F'HG].'H-:IH At — 3J'|E-HT|:I-|-1'-IEE-'H-H-F| CHeMa npuataa -ﬂ-:I'IFI-E'I}IfIﬂEMEE.TEJ'Ia-,J_BH raveliks

B kauecTas ne PEGMD Wara H2o bxoammo GNpESANATE TOWEKY BYNEBOrD NOTEHYWARE, OT €OTGPORA ﬁ':,'n',"-’ CTCHATHBEATR-
CAH BCE HANpRHEasWa. HEﬂFIHME.L'I. 8 TPERPAEIHON CHCTEME HANPAKEHWA MIHOBEHHKIE IH84EH AR HANPRMEHWA aNWHWA-38 kM-
Nix PEEHE!

Uy = Sf2Usin o, ua(f) = f2Z00sI0 (of — 2205}, tall) = J2Usin (of — dnid).

3o MomeT BeTe PACNPOCTRAHEHD HE MHOTOEAIHYH CHOTEMY. OHE W M@# 33KOH R CnpegeneH i BenNUyMHHBl HENPA-
HEHUA MHOMOPEIHOND HATIDRKEHAA NEQEMEHHOMD TOKE NOCNS BeINPAMNSHAA SATHCRIBRETER KAK

U, = alix) sinidim) U = kU

man mux'

rae k — NoCTOAHHER;
& — 33EACHT OT THNA BEINPEMUTENS {8 = 1 — ON# OAHONOAYNEPR0NH0TD BERNPAMATENA, 8 = 2 — AR ABYXNGNYNE pi-
oOHOr ),
Wo— MWEND Al (MUHEMYM 2]
T8 hOpM YN NPHMEHEME TONEKD ANA CAMMETPRYHE X CHOTEM, NO3TOMY ¥ MMEET MUHWMANEHOR IHEYEHHE, PREHOS
2. B cny4&e onHOMEIHEN NPHESICE HEoBX0AHMO BECCMATOMERTE HANDAKEHWE LEK KOMBUHILAN OBYE, KAMOCe U3 K0To-
phix paBso f2U 20 @ =2
HaRpAWEH ME HI BRIXGAE LEMH TOCTOAHKOND Toka (U ) M NO3TOMY NHEDBOR SHEUEHHE BRXOAKOND HANPRKERUA Npecl-
PAI0EATENRA MOKH0 PECCHRTATE © NOMOLSA NPHES1EHHOA Bhilie opMyNs. HanpsMep, B 05WEM CRYHEE NONHOND Bal-
MPAMNEHHA 3-hBE3HOM CHHYCORIANEHOM HANDRMEKUA NOMY- M

U, = 2(3tx) sin(=3) U, = 2( 3im) (f302) 2L, = (30n) B U A2

wAlGU, = U, T0 ecTs DEACTEYSOLWENY SHEHEHAID NHHERHOID HENPRKEHRA.
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Noartomy U, = [3/x) -.EL.',.

Hanpumep, ecnn U, = 400 B |aedcTayowee sHasende), To U, = 400 (3iz) 2 = 540 B = 135 U, = 1,65 U_, .

Koadpduumest 1,35 fiain nonyyed TEOpeTUSECHM, O HA NDEETHEE OH MOKET 0£838TeCA Bonewwm. Hanpsues, B cny-
438 PEHYNEDAUMH SHERTHH HENPAKSHWE HE WWHAK NOCTOAHKOIC TOXE PEBXO HENPAMSHRD CToEYRE, KOTEpoe MHore Bonk-
LiE NEAy4esHOM0 Skl e PACHSTHEIM NyTal. TIpUMepE MAKCHMANEHE X HENDAREHER, NORBNADULKECA HA BXO0HRIN 33 HMMaxY

MEBWHEHE NPW PEANHYHEE YONOEAAE NATAHWE NpAEedEsE B Tabnuge A1,

TeBnuwue Al—1N pPUMERE MBECAMANHLIX HANDAMEHWA, BOSABACTRYIDWHE HA PASNHYHEE COCTAANA DU WE @WI0NA-
UM ECRNHEGA 0BMOTEY CTATOPE, CORTMHEHHOW N0 CXEME o JBR30s [Nepead CTYNEeHE, BEYAYDOBHEBEA HDECIﬁFI-EEIJEH':EDhI-

MakcHManuHe® Hsn PRANXEHAA, BOIMERCTEYOLIHE i PRINAYHES COCTABNAHMUAE HWI0THLHK
obMoTEM ot TDPL"
MowrEpe gqna O = 400 B
FENOBWR NWTAHKAR -
i
;._-:::m- wifa aBuriok
530 Fomawn BATOES e aBurax
{Kapnye) aFaa w - PR
IERMNAE d3dn -
& cEema Y
CHHYCOMOBNEHOE HANPRKEHH, U, ﬁu 3 qr ] ; P
' 2 U, inf2 U Saf3Y +327 + 566 LA2TIN
(OSACTEVELSE ZHAMEHUE ] 2 T i K ;
MpeoBpaloBartene COBOWHEH HEa- Hea Hé
NOCPESUTESHHD © MEWWHOR (Anw e o PR e tET0 +540 pe IDEIJ'IE'H{I
MEpEI KOPOTHAR KaBank) ¥ e yoTaH
MpeoBpasoRaTEnE © MAWMWHGA C0- | | aii o o He He
paotp i +3L, 12 =20, £810 £1080
eAMHER “EDE3 ANMHHBIR kabents YETAHOENEHG YOTEHOBNEHD
MpeobpaioaaTene C MILWWHOA He- He He
pe3 AN#Hebid kabene npW 2atop- | =2 ;5”-:'-.-'.2 ;:2”"‘ CTAHOENBHG 28140 = 1520 /CTEHOENEHD
MOHEHSOM JEWMATENE ¥ yOTEH
M — 4SHCNo BUTHDE B hE3E.
Mpuwmesane— PIcHaT MEXBRTEOBEOND HANPRKEHNA MOKET DH3ZBTECA HE TEKAM NPOCTEM (G, 5.4,

A.2 PacyHeT MAKCHMANbEHEIX NHEOBLIX HanpAxMeHWd gna QEYXYPOEHEEOMD I'IFIE'ﬂﬁ#ID'.'tﬂBETEJ'IH
MNukocaoe HANPAMEHNWS 3BBACAT OT &0 ocolfe COBQMHEHAA MaLLHHE: W ng el PAICEATENEM, KAK MOKaZaxs0 8 Tafinwue
A1, H BENABTCA CRNEOCTEWEM SENHEHHR napeHan@A=aHdA HE B&lx0dHOe HANpAKexRWe I'IFIE-EIE-FI&E-{IE&TE'.I":H. BHEYEHHKA,

npMEeSeHHB e B Tabnuue A 2 BHTERSOT W3 CN E0¥HILWX PACHETOH.

MakcHMansHoe CeTEE0E HANDAKEHWE DESHE HOMRHENEHOMY., YMHOXEH=0MY HE 1.1 (BTopoA cTonbew)

Li,. = {3fx) J2u, = [y S U 1% 1,1 ana nonysesna TpeTeeno cTonbya).

Mexhaisoe HANPRAKEHNE MBWMHE = U« k03P OMUMEHT NepeHanpAxeHur (1, 2 wnu 2.5, veTeepTeid cTonbBeuw).

YToBk NONyYMTE OTHOCHTENEHESS ZHAYEHWR U, N0 OTHOWesMED & L, . Bro HySHO pA3JENHTE H8 MABKCHMANEHOE HE-
NoASEHWE «@A38-HEATRAENEY, 8K NOKAZEHO B NpAnoxeHad &.1. Mpusep pacusTta npreeded B Talnnge A2,

TeaBnwua AZ—paMepe PICYETE MAXCHMANEHEY NWEGER S HANDRKERMA

HamunansHoe HorMAHANE e U, B Koatbhdimunant U, B T LI per,

Hanpakarye, B wanpskedne = 1.1, B : MEpEHANEAKEHAA e F -
00 550 il 1 4 g 182
500 550 T4 s 1482 408 3,64
S00 550 7 1 2.5 1653 408 4.54

MpususoRA VEENHYEHUR SH0MHHANEHDND HATIDPRAKEHHA HB 10 % ABNARTCA BOIMOMHOGTE TERHOMD pPOLTa HE NREKTHEE,
3TOrD MOMET H HE NEOW30WTH B TEYEHHE BONbWEro BPemMEHH FIEEIII}TIJI MABWUWHEL, HD YYeT HeofxoawM npM PACCMOTPEHAN
BOAMOIGHHOCTH BOAHHEHOEEHEA YF. Heolxogumo YU TEIBEATE MAKCHMENEHD B03MONMHEIA 8 3KCONYATELWE YPOBESHE HANPR-
HEHRAR.
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STh QaHHEE, KOTOPEE BOCNPOMABIARATSR 3080 HA PHOYHEE A F MOXMHO CPABHMTE © NPHESIEHHBIME HA pHCYHEE 1T B
IEC BO054-25 (cr. Takse [2]). W3 KDHBRE HA PUCYHEZE A2 BUOHG, STO NpHd BREMEHY HADACTAHAA WMNyYNeca, Gonswen
500 HE, MAKCHMANSHOE BMNYNECHOS HANPAKE HUE, NDHNCHEHHOE MEHOY DBYMA BECOHLIMMY 32HAMAMA M3 LWNHE (Mp@NOoHe-

AME f) C y-METOM OTREXMEHWR W JeMNUpoBaHYA (RoaddHLHEHT NEpEHANPRKEH WA pases 2}, paeHo 1556 B

Uy KB
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A — Ge3 rUneTpoR SNA ABUTETENER C HANSAKeHWER 00 500 B, BrNaOsHTERBHD
8 — fGes h@neTpoB ANA ABUTETENSA C HANDAKEHMEM 30 GO0 B, BKNsMTENEHD

C — 3aEMCAMOCTs w3 IEC B0034-17

Pu CYHOKE A2 — [paHHYHBIS KEpHBSIE MMOYNECHONG HANPAKEHA Uae, NDHNCHEHHOTD SOy

SEYMA DAIHE MW ZEEUMAMH JEATETENA B &y HEUHW EpeMesd HEPaCTAHWA AMNYNLCA §,
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NpunoweHse B
(enpaesoyHoe)

PacyeT MCNBITATENEHLIX HANPAKEHWH
AMNA MIONALHOHHLIX CHCTEM THNa |

B.1 Pacu4eT KaTEfOpHA B030eHCTEWA

Mo TETENEHE S HANEAHEHHA, KOTOREIE MPUMEHRTOA NPA KCNLITAHRHAR WICNAUACHHES CHOTEM B HECTOALWEM CTEH-
AapTe onpefenfoTod BafpasHol KaTeropeen Bo30eRcTEMA. 3TY K3TETOPHY NEMBELEHE B DAIGENS T @ ONPEaeNAKTOR M-
HOBLIM HENPAMSHAEM HE SEEMMEY AEMT3TENA U MAHAMANEHSIM BPEMEHEM HAPACTEHWA HMNYNECE HENDAREHWA, KOTOPOE
HaBnwoaetcA npy palore npueoaa. MosToMy gonked GeiTe OCYLWSCTENEH TIATENEHE A BRG0P CNSUWANEHEIX WCNEITAHEA,
HOTOREM Be NOABEPranace WIOMALWOHHAR CHCTEMa. KaTeropue BoIneicTEMA Npreedersl 8 TeGnnye B.1. Oea nenwTa-
TENEHEH X NAPAMETPE RENADTCR HESERMCHMEIMA M MOTYT NEWHEGNEXATE DEINWHHEIM HETETOPUAM BO3ISACTEHA.

TeBnwua B.1— KaTempri 803geicTELA

Hardropdn poageElcTEne KosdbrgnenT nepeHanprseHnn, n'_l'l_.'a'_l'l_F Bpemn HAPACTANAA dMIVALEA |, MKC
A — HEIHEYMTENEHAA He Gonee 1,1 He mexHes 1
B — yMepeHsan He Bones 1.5 He wmeHes 0.3
C — #ecTEaR He Bonee 2,0 He wedes 01
0 — skcTpeMane-an He Bonee 2.5 He meses 0,05

B.2 HoadppvukeHT Ge30NAcHOCTH ANA wiMepeHda HHYP

MNpuw yaenduerun Bazoee s ypoeHed HHYP npy npoEegediiy kB2NAH MESUMOHHEEX M TMNDERX WCNETEHHE H30NALM-
OHHEX CHETEM THNS | CRegyaT yNrTEEST: ABa GakTopa. Mepeui BeTELERT We TpeboBaH«A IEC BO034-1, 8 koTopor Nepea-
WUCNEHE  KOSPEUMeHTR  Be30nNacHOCTH, H3  KOTOPRE CRefyeT YWMHOKATE WCNETETENsHEE HANDAKEHWE DDA
onpegensHad HP. BTopon daskrop, paeHae 1,25 car2ad ¢ addpedToM rHeTepaInca, Wa-2a KoToporo H3YP, kak nokasana
nga«Tera, Ha 2% % medewe HHYP. 3To cnpaeednyen, ecnd akTiaHocTe HP onpegenasToA NepesodHeiMA NeRE HA NPRHE-
H#AME, CONPOBOHARK LWMKE HODMBNEHE S NAKOELIS HARQDAKEH WS, W TAKDE NENOMeHMe ByNeT COXPARHATELR. NOKE NO3E0NR-
a7 SToT L0ap@uyguesT. MTPeJcTEENAETCA, WTO 53TO nonomesde SyOeT MEano NPEMEHMME K HI0ONAUMGHHEIM CRCTEMEM
AEUraTened. B KOTOP: L CHU 88 TCA MENEHEEEA DA3HELA Mexay HHYP 1 H3YF. Bropod yESNEHABARWHEE 203 EHGHEHT
NEMHAMEET B BHUMAHNE 3aMe4adde Uz pasgena Fd IEC G0034-25, 4To npd YEENWHEHE TEMNERETYPe 08MaTEA © 25 a0
155 “C HHYP yMedewasToR Ha 30 %, 3707 3bgakT YacTHHHS yHRTHBAETCA 8 Gasosom koadidbrunenTe BEsonacsocTy,
NEMEEEH=OM SeWwe. 0nA yHeTa acex aTHx 0BCTOATENECTE PEKOMEHOYETCR BRIfWPETE IHAY EHHE KOS nuHeHTa Gezonac-
HOCTH, paBHoe 1.3,

B.3 HEanWPHMKEELMOHHBIE W THNOBBIE MCNLITAHKWA

YDOEHH #CNeITATENEHE X HANDAKEHWA, KCOGN=3yeMEE ANA cnpegenedia HHYP npn epana@kaUMoHHES W Teno-
EniX WCMNal TAHWAN WIOARULNOHHEA CHCTEME THNE |, MOTyT BeTe pPACCHHTEHE B 33BMCHMOCTH GT KETEMDPUA BOZ0eACTREA. A
AByEYROEHEEONG NpeobpasoBaTENA OHW NpEESdeHE B TAONWUax B.2. B.3. [Nps pacusTs cRedyeT NpHMEsATE TO He COUSTA-
Hi#t2 HEZABHMCMME X XETEICPHA BOADEACTEMA, 410 ¢ 8ebGpanHoe B pasaene ¥. BeiN0o cOenaH0 AONYWEHHE, HT0 MEXNHKOBOR
IHAMEHHE, HAMEPEHHDS Npd onpegenedds HHMTYP npu isnyNECHO M HANPRHEEHWE TEEDE HE, 4TO @ cnpegensHay HHYP
ngW vactore 50 (B60) My, OTMeqens, 4To 3HaseHWe U, o U, B3ATE M3 ONpaaen esiA Mex@aiHsE HENDAKSHAR HE 33 HHMaX
M EWHHE .

HanpaseHuA «@aza-gaias v «fe3a-38MnAs, NOAENRKLIWECA HA 3aMEMAY MALWHE ONA CNYY3R QBYYROEHEEOTD
npacBpalcaartenn, NPHESAEHE: Ha PACYHES B. 1. OTMETHM. YTO HENPAKEHHAR U, ., ABNASTCA OCHOEHSIM BO30EACTEYEILLH M
HE MEREEIHYH #30NAUMK arTOpoM, NOTOMY 4TO NEPeRNHYESWHE HMNYNeCH MEHBIWE ¥ AMM MOWHD Npededpedie.
U — 3To CKAYNOE HENPAKEHHA, W OH BEMEH ANA MEXEATEOBOR H3CNAUMW, M% 3HEUSHAA DNy HCNONE30BAHL B pagans 4,

THNOERE MCNETAHWA NPOBOGATCN HE yEOMANEKTOEAHHOM CTATOPE UN# HA cobparHol MawsHe. OHA COCTORT W3 Ca-
pHd MEEpaIHEE HIMepeHEl HP npy KOTOPEX K RaE00R TAPE 33MEMOE MAWRHE NPHENALRBEETCA HMOYNECHOE HANPREE-
H#g. Ecnik oxasea3aeTed, 470 HHMYP 20 Bced 5THR ONbITAX 0£830E2ETeA BONbWS HCNETATENEHOMD, TO CTATOR CHUTAATCA
NEOWELWHKM YENEWHD 3TY MCNRTEHMA. Ecne npy nobos w2 37ux onemoe HHNYP craibis e ToR MEHBLLE HCNRTATENEHOTD,
To oiMoTeE He 0BRIATENEHD QOnHaa SeiTe NoBpedgeHa. Npunoxesie Mexfa3H0rs HANPAMESWA B ATOM CRYHAE MORET
NEMEECTH E NEDEHANERMEHWAM B MEXEHTROBDH HIONAUMY, BR3EBIR YP. ROTOpsIg OTCHTCTEYST NPW AKCNNYATaURY. Ecnu
NeM 3TOM OES30IBEETCR BOSMOMHEM WENBTATE WMNYNbCHER HENPAKSHAEM HI0NAUAK «@A3a-18MNRe, TO MoHnE0 GyoeT
COENATe BRBON O TOM, HE BENO NY BO3ASACTAWE HA HEE CNWWKoM BONsWHEM. ECNE NOHATHD, STo HIONAUKA < E38-38MNR
He Gene NoapepxeHa NEPEHANPAMEHHAM, TO CHMTARTCOA, HTO0 MICNALWE HE NPOWNE KCNEITAHWA.
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HAM - ceaa-has HANTS TN 2N A MR

FracyHor B.1 — CpagHeHMe HAnpaweHnd apaiaa-chaass W ahasa-zemMnas QNA Q8yXypoaHeBoro npeoSpeIcEaTens
(oxemBETRHSCKoE w30BpameH e aTHE HENPAXEHUA He MacwTaBupoBado)

Ecns ®e BOAOEACTEMA HA 5Ty WICAALME OHAIZNMCE CNAWLE0M DO MME HNW BCNH 3T W3MBDEHMA HE NEPOBOLMW-
N#ECh. TO MOEeT BeTe HCNONL30EaH ANeTEPHETHAHEIR MATOD, KBK NOKA3AHD B 11.2. ANaTEepHATHEHRIA MaTOA EKNKOYESET B
caln onpegensdie HHIHYP nps MoneTEHWSE HIGNALKK «DE38-38MNAD @MY NECHBM HENDARE HUEM NOCNE4oEETENEHD OH
Kaxa0d hasu. Ecnu HHNYP xo7a G 0gHa%O0E CHOBE OXEMETCA MEHBLWE ACMETATENEHOMD ONA 3TOA MIONALUWH, TO ANA
HAamg0d fraisl MOCNeA0RATENEHD NPCEOOWTCR B8 MCNETAHMA NEA NPOMelWNeHASA YacToTs 50 (B0) Mo NocNe WeneTAH WA
WMNYNECHEM HANERMEHWEM, WCNCAEIYR XY OWHA BADAIHT CHAYKE HENPAKEHHAA, NDUXOARLWACH HA NADELIR BUTOK N8pa0R
cekiMi obmMoTed. Ecni HHYP crashia 88 TCA MEHELWE HMENITATENEHOO NPY NDE0M 3 3THE ONeTOR, chMOTLE CHSATERTCA MO~
BREHOSHHGA. OTMETHM, UTC HCNOMNE3YEMEA GNA HCNBETAHHR HMNYNLCHEA MBHERETOD JO0NEEH TEHEDEPOEATE HMAY DR
NepEHANDRMEHWA C0 CAANIHWKRM 30HUM DROHTORM. 3TY NEREHANDRMEHHA WENONEIVEITCR ONA enpegenedna HHMYE.
MepesanpiHeHr Be yHATHBIKTCA NPH HENETAHWE MERBETKCEOR HICNALMA, TAK KEK B ATOM CNYY3E BEKEH NHLL Napa-
OHMA DPOHT MMAYNECE @ BENEYMHS 8ro NEpeHanpaxeHni.

Mozl TATENEHRE HANDAMEHAA ONA MEHEWTHOBON W3ONAUWM, NpHMESdeHHI2 8 Tafnuue B.2. CEA3IAHDI C O8yMA pai-
NéESHEMH POpMAaMY HMNYNSC0E, NPOM3EOOMMEIME reHepaTopama. MNpe nepeod dopme (NATHA cTonGey Tatnuus B.2) yHu-
NONAPHEN WMMOYNEC MMEET NDAMOYTONEHYE OpMY CO EPEMEHEM HADACTAHAR HWMNYNECA, COOTEETCTAYIOLULHM KE3TEMORME
BOIAEMCTAWA KK ONA NEpEAHEns, TAK ¥ ANA 3J5Hard @PpoHTOE. Bpema MEsOy 3THMY DROHTAMH OTHOCHTENEHO Mano. CTa-
MNeHE B0308ACTENA HE MESBHTEOBYH WIONALWK 3BBMCHT 0T N2OMZE0OHGA OT @OpME BONHL. oaToMy NPHHAMAKRTCA BO
BHXMAHME 083 ea POHTA.

Ecne npemesaeTca ool Hol# @M NyNeCHER N8HEQATOD, ¥ KOTODOMG BREMA CNAAE IA0HEND PDOATE HRNYNECE 3HAMAH-
TaNsHE BoNeW e BPEMEHA HAPACTEHAA NepesHero, Hanpusep, 100 EC NO CPABHEHMD ¢ 1 MES, TO IHAMEHWE HANDAKEHUA
VOBEMEAETCR [WecTon cTonfiey ). Tax <B4 8 3TOM CAYYHAE TON:KE NEEEIHHA PDOHT BO3NSACTEYET HE MEMEWTEQOR Y WIONA-
gu. NocnegsMa eTonfay COOTEETCTEYET CHHYCOMAANEHOMY HANPRKEH M, NEHANBLEBASMOMY K CNeYRansH0M ofnar-
HAM W COOTEETCTEYHOWEMY XYOWEMY CNYHEH PACNpEREneHEA HENPAKEHHE ¢ oxDfUU@eHTor 0,7 (cM. pecyHor 9]
COOTESTCTAYOLLMM BREMEHR HAPACTAHMA MMNYNECE 0.3 MEC. 3TH SHAYSHAA HANDAKEHWA COCTRBNAKRT O, F IHEYEH R, NEH-
BEOEHHEE B WaCToM cTonfue.

fratnwya B.2— YPOBHH MERNHEE0BLIR SCNEITATENBHEYE HATIRAKSHAA Mo OTHOWSHAW K U, GBvEYpOERES0MD npeal-
DAZ03ETENA [ROAPPHULHEHT GE3annacHoOCTn pasad 1,3]

KoadihmumeHt
ME P ARSI

Benwumna
FIEpEHN AR

FEOasHE MCFE TATENEH S X HANPSEEHKKE [0 STHOWSHAKD K I'_'“

MexsnTEoan BInnAEKe
aPasa-haas sfasa-aEmnas
i, L VPR EHEHAE [FpamHEHme Crarop Cratap®™
. : f Cneunantmee
{1jat,3) (21,3 (ypaaneHne (ypasmE e =
(A1, 3) {332 B TR
1.1 i | 2.4 2.0 1.0 2.0 1.4
1.5 0,5 348 2.7 1.4 27 1.9
2.0 1.0 52 a6 1.4 kX1 2.5
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Okakvadue madnuue 8.2

Ky huinpebe Bt YpoRein ACHETATENLREE HANPAREEHAN 1 oTHOWEREE KL
NEpEHANP RS EHAS e HANP R HER T
MBR A THOEAR @I AL HA
afbaza-dinsan adAza-aaMnan
LRl ui, |YpasrEHRE [¥pannenna Crarap'! Cratop™ C
(11,3} [2x1,3} [Vpasmemase {¥pa aHaEHnE "EH“Han;ME
{39x1.3) {328 EcrThie
2.5 1.5 6,5 4.5 2.3 4.6 3.2

1 0nA YHANORARHOND NEAMOYTENEHOM BMNYNECE BCNeTATENEHOMD HANPRMEHWR C0 BPSMEHEM HAPACTEHHA B COOT-
BETCTEMW © KBTEIOPUER BDISEACTEWR ANA NepeAHETs W 3aaHers PpoHTOR.

A AmA YHANONADHOMD MMNYNECE 00 BPSMEHEM HAPACTEHAA B COOTEETCTEWW C KATEMDPHER BO3AEACTEWA, Ho C Sonk-
WHM BpEMEHEM CNELA.

* MNpUMep HCNRTAETENEHOMD HANPRKAHAWA ANA BPEMEHE HERECTEHHR HMAYNECE 0,3 MEC W Ko3p@HgHesTS 0,7 W3 Kpu-
ol wr, B W EoadpALMedTe 2.0 GNA MEXNHKDB0T0 WMNYNECHOMD HENPAKEHHEA NEQEMEHHOFD TOXE.

B.4d4 YpoEHW HCNBITATENBHBIR HARDREEHHA 4NA cnpegenedda HHYP cneyHansHeX obGMOTOK H BATOR

napsl NpoBOGOE

PYKOBOACTEO NO ACN&ITAHWK MEEBETKOEDR MI0ONALUWH B CNy4ae cneukantsrels obmoror (om. TaEN@WY 5] HNW EMTORA
nape Nposcaoa nprasdeso & Tabneue B.3. Cneund iiskMK ABNASDTOR TpW cny-aa. Mg oTCyTCTEWA MHopMEL e Jon-
#HHO Bkl Th MPRHATO. HTO NONHEA CEEY0K HANPAKEH A MOHET NEUEXCIMTECA H8 3TAT ANSMEHT HAONAUMOHHOA CHCTEMBL. Ecnn
EREMA HESBCTAHWA MMNYNLCE HANPAKEHHA HE J3HHMAX MEWNHE @IEECTHD, CNEAYVET NPHHATE, 4TO HMEETCA XyOIIME CNYy-
HAW PACNPEIENSHEA HANDAMEHUA, NOK3IAHERA HA pacyHEe O, B chyJase, korQe pacnpedeneaH@e HANRRMEHWA WIBSCTHO,
MOTYT BETE ACNONEI0BAHH DEANEHBIE 3534 EHHA HanpaxXeHaa. JnNa BnToR Napel NPOa0OGE HANPRKEHHE MOKET HMETE CiW-
HYCOUOENEHYI GOpMY C TEM #E IHAYEHHEM MEMNUESEOTD HANpRKexWA. INA Gpyrex HCNRTAHWA CNegyaT HeNoNs3cEaTE
MM AECHOE HANPAKEHAE ¢ COOTBETCTEYAIUWM BOEMEHEM HAPECTEHUA WMMNYNSCE_

Tednwuse B3I— ¥YOOESHE HCNEITATENEHBE HENPRKEHWE NREA CRpe0en a=snw HHYF gna cneunaneHex oBMaTor 4 BH-
TOH NApL NRosoa0E

HMuenwancs vAhoprmayas MEnamatensHos HanpsmsHue
WHEBopMaguA OTCYTCTRYST Craqoy HaNpAKEHHA
MaBecTHO BREMA HADACTAHRA WMNYNECE Craviok HANpRHEEHHA = K03 EUUUMENT Wi pHcyHER 8 one

COOTEETCTEYHIWEro BDeMEHNA HEPACTAHAA KMNOYNRCE

HIZESCTHD DACnpedalaHEe HENPAXSHAA NO obMmoTae FeansHee 3na4&HMA
H BDEMA HAPACTaHAA HMNYMECA

B.5 NMpumepbs RCNBITATENEHEIX HANPAKEHHA

VCORTATENBHEE HENPAXSHAA ONA MEXEATECECA M30NAURK, A30NALSH «Hasa-hasas n o paia-3e MNa s MOKHD pac-
CUMTaTs No PopMyNam, NpHBsdsH HelM B pa3dens 4 W Tatinuuys B.2. B rafnvue B.4 npees0ed NPHMED ACNETATENEHE X HA-
NpAMEHWA GNA CTATORHOA CBMOTEA © HOMUHANEHeIM OSACTEVEUWWM HanpaseHWesm 450 B, ¥oTopan nMTaeTCA oT
ABYSYPOBHEEDMD NpeoBpaiceaTens. MCNBTETENbHBE HENPAXEHWA PACCMMTAHL © yHeToM Toro, YTo U, = Gd8 B. B pacye-
T BERHEH Ko3BUU#eHT Ga30NacHOCTH, paBHERA 1,5,

TaBnwua Bd4—Npimeps HANEAKEHAR ONA TUNCERX WCNETAHMA OBMOTEH CTATORE C HOMHHANSHBIM QEECTIY -
WWM HanpaxeH#eM 480 B, KOTOpaA NMTISTCR OT ASYXYPOSHEEDID NpeoBpaIoEaATENA, B NPESNOA0EEHUA, HTS BREMA Ha-
PECTaHHA WMNYALCca pEEHE 0.3 MEC B XYOWeM cnyuae paEcNpegensHHA ¢ koah@nygdedTom 0,7 B COOTEETCTENM ©
pHCYHEDM S

Mexnukonas BENETATEAEHOS HANPAKEHRE, CERIRRHGE © U B BEnoyaomse soadiduised
Eesonacwasti 1,3
Lo s
. , i Cratop®! jctonbey | Crarop! (cranfey, i
LR HEL R HY Daza-aamna 5 raBuLie: B2) B 1abnmiys B2 Moagens
1.1 0.1 1853 1287 Bd45 12497 S04
22
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DaoHugHue maefnuys B.4

rocT IEC/TS 60034-18-41—2014

MesnasoBoe Mone TETEAERGE HUIMPARTGHNE, CARIAHHEDE U_ H HEAO W kbadh :bP'I.,IﬂI."I'T

BesoracHocTd 1,3

L] Lru
Crarep! Cratop”
A -thaan Paap-aemnn’ feronGey 5 jertonGay B Mogens
rafnmue B2 rabnuue BE)
1.5 0.5 2827 1 ¥EH 485 1 7D 1238
20 1.0 33T0 2354 1174 2359 1651
2.5 1.5 413 2048 TdTd JhdA 2064

* MEHNHEOEOS HANDAMEHWE Ha 33 AMAN Ma LU M. NepeHanpadeHAe #a ofiome PROHTISE HMNYNECE, EbIFla-l:i BTEHE3B-
MOr0 resepaTopomM, QOMNEHD NPHHUMETECA B0 BHAMAHWE NP #3MEpeHHE HCHETETENBHOMD HanpRAHSHHARA.

2 MaMEHEH Me HANPAKEHHAA TONBKO HA NEpEOHEM QPOHTE WMNYNECE NPAEUMAETCA BO BSMMEHHAE NPW 4 IS DEHRK

BMNNATYORONT IHEYSHAA WCNRTATENEHDND HENDAKSHWA,

GostExpert.ru
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MpuacseHne OA
fenpaeoyHoe]

CEeOeHMA O COOTEATCTEMH MERTOCYAAPCTEEHHLIN CTAHAAPTOR
CCLINOYHLIM MOMOYHAPOAHEIM CTAHAAPTAM

TeaBnwua Ob81

ObBoilsuspiE B HEMMEREOAH S
CCRIFIOUHDTD MEXIYHEPDLHDID CTAHRGAR TS

CreneHe
COaTAsTOTHMR

OEIHAYEHEE W B EEHIBAHWE CODTRRTCT BEYOLgEra
PASRNOCY LA CTHAH HOPS CTAHAA T

Bpawasuueci. 4acte 18-31. PyHELHOHEREHER
CUSHER CHCTEM W3oNAURK. METOLHEM WCNaI TaHHA
wabnoHses ofpoTor. DUsHEs TENNOBLIX Xapak-
TEQHETHE W ENacCipREaUNA WACNAUWOHREX CHG-
TEM. MENONE3IYEME X BO BpAWETENEHEIX MALLHHAR

IEC BO034-18-1: 2010 MawsHe 3NEHTRAYSCHEE 107 MICT IEC GO034-18-1—2014 Maw W anerTpu-
BpawauMeci. Yacte 16-1. PyHELHOHBREHER WeCkHe Bpawasdwuecd. Yacte 18-1. Ogyedes
CUEHKS CHCTEM WIonRLMA. DBwne py=osogawmne WHELUHOHANEHBI: NOLEIATENSA CHCTSM HAONa-
YEEFEHHA usu, DBwue TpebosaH«n

IEC BOG34-18-21:2012 MawsHel 3NeKTRAYSCHAE 107 MICT IEC 60034-1B-21—2014 MawdHel Snes-
Bpawaswdecd. $acTe 18-21. PyHKLHOHENEHER TRHHECKHE Bpalanwech. YacTe 18-21. DyaHia
OUEHKS CHCTEM H30NALKK. BETOOMKM @CNHTAHER HYHEUMOHANEHBX MOLEIATENSA CHCTEM M30MR-
GEMOTOR @3 HAMOTEHHOA npoacnoEn. JUeHRS dud. MeToosl WoneTadHns ofsoTor @3 obmoTom-
TENNOBLX XAQEKTEPHCTHE W KNBCCHDURAL®A HOMD WICNMDOBAHHOMD NpoECAE. DUEHKA TEnno-

EbiX XaPAKTERUCTHE W KNACCHE) MEEL WA

IEC BO034-16-51:2012 MawsH= 3NeLTprHSckae 1D MaCT IBEC 30034-18-31—2014 MawuHe snes-

TEHHECKHE BRAWAKWAECR. YacTe 18-31. DuyaHka
MYHEUWOHANEHEIX NOKBZATENSA CHOTSM H3I0NH-
U, MeToaWEM WENETAHWA ONA WwabnoHsss of-
Mmoros. JUEsHKS B KACCHPWESURA CHCTEM WAONA-
UK, MONONB3YEMelX B BREWEHLHECA MEWRHES.
M TENNOSEM XEREXTEPRCTMHEM

IECITE 60034-25:2007 Mawnsp 3NEKTPHYSCHAE
Bpawanuuect. Yacte 25, PyioBOGoeTED N0 HO-
HETRWELMA M 3KCNNYSTEUHOHHEM XaDaxTeproTH-
KAM OBMIATENEN NEPEMEHHOMC TORS, CNSUBANEHD
NPEOHAIHAEYEHHEIM ONA 3NeHTRONMTAHHA Jepes
npeodpaiosaTens

IEC 601721947 MeTodbl HCNBITARHA No ONpE0E-
NEHWD TEMNEPATYPHOID WHOSKEE

IEC 602702000 MeTogol WCNLITEHME BLIGOKMM
HEMPAMEHHEEM. W3MEDEHWE HACTHHHE X PAIDAGORE

IEC G0664-1 KoOpARHALMA H3IonALMh gna obopy-
LOESHHA B HUIKDBONETHEIY CUCTEMEX. HacTs 1.
MerHuKne, TREB0BAHME W MCNBITAHMEA

IEC &1B00-2:109E CHoTEMsl CHNOHEX AnNeE-
TRONPHBEOLOE C PETYNHEYEMON CHOROCTE. YacTs
2. D6wre TpeboraH#A. HOMUHANEHSIS TEXHNYEC-
HHE XAPSKTEQUCTUKA HHIKOBONsTHEY CHOTEM CH-
NOERN 3NELTRONPHECAO0E NEPEMEHHONS Tokd o
RECYTHEYEMON MECTOTOM

IEC 61834 ANekTpoMIcnALMGHHEIE MATER@ANSE W
CUCTEME. INEKTPUMECHOS HAMEPEHAE HECTHY HalX
paspAd0s KPATKOBPEMEHHD HEQECTALLME W ne-
PHOOMMECKE NOBTOPAKILMECHA UMNYABCAX HENDA-
HEHHA

BETCTEMA CTAHAARTOE:
- DT — @oEsTHYHES CTAHLEDTH.

T ":-DG-TEETE-’TE:,IPDIJ.I.HH MEXIOCYOBPCTESHHBA CTAMAADT OTCYTCTEYET. ,|J|l:|- Bro YTERRHKOQEeH A pEEDMaHlYaTCoA 1oNonE-
Z0BETE NEEFEE0 HE DYCCKMA AZHE GaHHOID MeRAyHADOOHOMD CTAHOERTA. |-|E|:IE BOO OaHHOD MesdyHEPOOHOMD CTEHAER-
TA HRXCAMTCA B PEI8paneHOM AHEODMAYMOHHOM @O0H08 TEXHAYSCRAR PRINEMesTOR W CTAHLAPTOR.

Mprumesasue— B HacToAWER TABNHUE HCNONEICBAHD cnegysiwes YoCNnoaHCE OB0IHEYSHRE CTENEHN COODT-

24
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YO 621.313.53:006.354 MKC 25160 IoT

FricHeBble CNoBa; Mallkie ANEKTRHY SCHAE BDAWI0WWach, KBANWDHEILHWOHHLIE B THNOBLIE MCNLITAHWA, CHC-
TEREl ANSKTROMIONALKK, MHTaHKMe o7 NpecbpaicoaTensik HanpAKeHHuA
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