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TOCYJAAPCTBEHHBII CTAHJIAPT PECIIYBJIUKU KAZAXCTAH

COCTAB IOJABUKHOM KEJIE3HBIX JJOPOT
Yacts 1
KomOuHHpOBaHHBIE HCTIBITAHAS ABUTaTe/Iei MepeMeHHOr0 TOKA ¢
HHBEKTOPHBIM MUTAHUEM H UX CHCTEMA YIIPABJICHHA

Railway applications. Rolling stick. Part 1.
Combined testing of inverted-fed alternating current motors and their control system

JlaTa BBeaenus 2009-07-01
1 O6aacTh npuMeHeHHs

Hacrosmmii CcraHmAapT MNPUMEHSCTCA K KOMOHHAIMAM — ABHUraTessi(ei),
00paTHBIX IpeoOpa3oBareneii M UX CHCTEMaM YIIPABIICHUS, H IOJDKSH ONPEIENATh:

- paboure XapaKTEPUCTHUKU SIEKTPONPHUBOAOB, COCTOSLINX M3 OOpaTHOTO
mpeo6pa3oBaTess, OBUrATENICH MEPEMEHHOTO TOKA M COOTBETCTBYIOIIHX CHCTEM
yIPaBICHAUS,

- METOABl TPOBEPKHM [MaHHBIX paboyMX XapakKTEpPUCTHK TOCPEICTBOM
HACIIBITAHHHN.

JIBe KaTeropuy KOMIUIEKCHEIX CHCTEM MOTYT PacCMaTPHUBATHC:

a) IBUTATENTH TIEPEMEHHOTO TOKA, IUTaeMble OT 0OpaTHOro npeoGpa3osarens,
6e3 KaKoro-THO0 YTPaBIICHUS MEXKJIY MEXAHMYECKOH MOIMHOCTHIO (KPYTSATH
MOMEHT, CKOPOCTh) M camuM OOparHBIM mpeoOpasoBarejieM (B OCHOBHOM
BCIIOMOTATEIbHbIE OBUTATENM, HAOpPUMEP, OXJAXAAIMHA BEHTHIATOPHBLI
IBuraTens). J[Buratenps paboTacT TOYHO TaK, Kak eciad Obl OH THTAICA OT
TITMHOMPOBOAA (TIPH Pa3THUHBIX YAaCTOTAX M HAMPSIKCHAM WITH HET);

0) mBUTaTETH(M) MEPEMEHHOTO TOKA (MAPAJUICTILHBIC WITH HET) C YIIPABICHUCM
MEXIy MEXaHUUECKOH MOIIHOCTBIO U OOPaTHBIM NPe0Opa3oBaTENIEM.

IlepBast kareropms cHUCTEM WCHBITBHIBaeTcA coracHo MOK 60349-2 wu
CT PK M3K 61287-1.

Hacroammii cranzapT npegHa3HaueH U1 IPUMEHEHH KO BTOPOI KaTeropHH,
TIPEUMYIECTBEHHO (DPUKLIHOHHBIC TIPHBOIBI.

HUznanue opunnaibHoe
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Pomccnpased
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PucyHok 1 - Cxema (ppUKLIHOHHOTO NPHBOAA

MDO3K 60349-2 npuMeHseTcs K ABUTATENIO TEPEMEHHOTO TOKA, MUTAEMOT0 OT
mpeobpazoBarena, CT PK MOK 61287-1 k snekTpoHHOMY TpeoOpa3oBaTerio
morHOoCTH, MOK 60571 K 37eKTpOHHBIM 000PYIOBAaHASM, H HACTOAILIHI CTAHAAPT
NPUMEHASTCS K KOMOWHALMAM JBUraresiei, 0OpaTHBIM MpPeoOpa3oBaTeNIiM U MX
cucremaMm koHTpoJsi. MOK 60349-2 onmchiBaeT MCTBITAHUS A7 AEMOHCTPALUH
COOTBETCTBMSA JBHraress ero crnenndukanmsM, MOK 61284-1 He npumensercs k
obpatHOMYy mpeoOpaszoBareiio. HeKoTopble HCHBITAaHHSA, YHOMSHYTBIE B
HACTOAIIEM CTAaHAAPTE, MOTYT 3aMEHHUTh COOTBETCTBYIOIIME HCIBITAHHA,
ONMCAHHBIC B BBHIMICTICPEUUCIICHHBIX CTaHAapTax. JUist m3bexanus qyOnmpoBaHusa
WCIIBITAHUH CTOPOHAM CJIEAYET IPUHTH K COTIIALLICHHIO.

TToTHOCTRIO KOMIUTIEKCHOE UCHIBITAHUE — CAOXKHBINA NPOLIEcC U 4acTo Tpedyer
GobIIIO MOIHOCTH, KOTOpas He Bcerja JOCTymHAa B Iiexe. Ilomp3oBarenms W
M3TOTOBUTEh MOTYT IOTOBOPUTHCS O TOM, YTOOBI MCHBITAHHUS TPOBOIMINCH KaK B
Lexe, TaK ¥ B TPAHCIIOPTHOM cpecTBe. McibiTaHne MoKeT ObITh Pa3/ieNeHo, 4acTh
KOTOPOr0 MOKET NMPOBOAUTHCA B LIEXE U YaCTh — HA PEJIbCOBOM ITYTH.

Bo Bpemsa pa3paboTKH HACTOAINETO CTaHAApTa TONBKO CIIEXYIONIHC
KOMOHMHAITHM JBHTraTejieif W oOpaTHHIX TpeobpaszoBarenei ObLTA HWCTOJIb30BAHBI
JUIsl TATOBBIX MPUMEHEHWIH, HO OHM MOIYT TaKXKe MPUMEHATHCS K JPYTHM
KOMOHHAINAM, KOTOPbIE MOTYT MCIIOJIb30BaThCs B Oy AYILEM:

- QCHHXPOHHBIC BUTATEJIH, TUTAEMBIC OT BOJNBTAKHOTO KECTKOrO (HCTOYHHK
HanpsHKeHHA) 06paTHOTO Mpeodpa3oBaTels;

- aCHHXPOHHBIC JBWTaTelH, MATAEMbIC OT TEKYILErO JKECTKOTO (MCTOYHHK
HanpsHKeHHA) 00paTHOro MpeobpazoBares;

- CHHXPOHHBIC NBHTATCIH, MMATACMBIC OT TEKYMIErO JKECTKOTO (MCTOYHHK
HanpsHKeHMs1) 00paTHOTO MpeoOpa3oBaTeIs.

IMopaueit mamHbIX OOpaTHBIX mpeoOpa3oBaTencii MoXeT OBITh JHHUS
ANEKTPOCHAOKEHHA MOCTOSIHHBIM TOKOM, BBHITIPSIMHUTEITh, TIPEPHIBATENb, BXOIHON
npeoOpa3zoBarenb, AU3EIBHBII T€HEPAaTOP C KOMIUIEKCHBIM BBIIPAMUTEIEM U JP.
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2 HopmaTHBHBIE CCBHLIKH

B Hacrodmem craHaapTe HCIOTBE30BAHBI CCHIJIKKM Ha CIEAYIOLIHE CTaHAAPThI:

CT PK 1.9-2007 Ilopsaook npumeHeHusi MeNCOYHAPOOHBLX, PeUOHANbHBIX U
HAYUOHANBbHYIX CIMAHOGPMOS UHOCHPAHHBIX 20CYOApPCMG, OpY2ux HOPMAMUBHBIX
00KYMeHmo8 no cmanoapmusayuu 6 Pecnybauxe Kazaxcman.

CT PK MDBK 60349 - 2 - 2007 1sea saexmpuueckas. Bpawaiowuecs
2NeKmpuyecKue MAauunbl 019 HCeNe3HOOOPONHCHO20 U OOPON*CHO20 MPAHCNOPMA.
Yacme 2. Dnexmpoosucamenu nepemeHnoz0 moxd, OCHAUeHHbIe S1eKMpPOHHbIM

npeobpazosamenem.
CT PK MOK 60571-2007 Ilo0gudicHoti COCMa8 Jicene3nbix  00poe.
Onexmponnoe obopyoosanue, npumensiemoe 6 2HCENE3HOOOPOIICHBIX

MPAHCNOPMHBIX CPEOCMBAX.

CT PK MO3K 60850*%* Tpancnopm ocenesHooopodicuuiti.  Hanpsiocenus
NEKMPONUMAHUS CUCTNEM MASU.

CT PK MOK 61287-1** Tpancnopm oicenesnodopocuviii. Hneepmopul Ons
NOOBUIICHO20 cocmaga xcenesnvix oopoe. Hacme 1. Xapaxmepucmuxu u memoosi
UCNBIMAHUT.

CT PK MOK 61377-2-2007 Ilo0guoicHoii cocmag JicenesHvix 00poe.
Kombunupoeannoe ucnwimanue. Yacmu 2. Tseoevie  snexmpoogueamen
NOCMOSIHHO20 MOKA, NUmaeMvle 0Om MOOYAAMOpPd, U YRpAgieHue UMu.

MDBK 60050 - 411-1996* MesxayHapOAHbIA 3NEKTPOTEXHHYECKHH CIIOBAPH.
I'naa 411. Bpamaronmecs MammmHbI.

M3K 60050 - 551-1998*% MexmayHapoAHBIH IMEKTPOTEXHAYECKAN CIIOBaph.
I'naBa 551. CunoBas 3JIEKTPOHHKA.

M3K 60050 - 811- 1991* MexayHapOAHBIH 3MEKTPOTEXHHYECKUN CJIOBAph.
I'nara 811. Tsra snexrpuueckas.

M3OK 60349-3 -1995*% Dnektpuueckas TAra. MammHB BpaILAOLIHECT
SNIEKTPUYECKUE JUIsl pelibcoBoro M Oes3penbcoBoro TpaHcnopra. Yacte 3.
Omnpeneneare oOMUX MOTEPh IS JBHraTelieil MEPEMEHHOTO TOKA ¢ MUTAHHEM OT
npeoOpa3oBaTeNs Kak CyMMEI TIOTEPh B COCTaBJIAIOLIIX.

M3K 61377-3-2002* TlomsmxHOH cocTaB xene3Hbix mgopor. Yacte 3.
KomOuHupoBaHHbIE MCHBITAHUA JIBUraTelieil NepeMEHHOro TOKA ¢ MHTAaHHEM OT
JIBYX3BEHHOTO Mpeo0pa3oBaTels U CHCTEMA HX PETyIHPOBAHHA.

*- mpumensetcs B coorsercreun ¢ CT PK 1.9

**_ Ha craguu pa3paboTku
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3 TepmunbI 1 onipeeSieHHsT

B macrosmem cranmapte npuMeHeHsl Tepmuas o CT PK MOK 61287-1,
MD3K 60050(411), MOK 60050(551), MOK 60050(811), MOK 60349-2, a Taxxke
CIIEIYIOLIHME TEPMHUHBI ¢ COOTBETCTBYIOLIUMHE OTIPE/ICTICHASMHA:

3.1 KommiekcHas cucrema (combined system): YcrpoiicTBo, cocrosimee
w3 0o0parHOro TpeobpasoBarens, ABUTATeNs(€il), UX COOTBETCTBYIOLIMX CHCTEM
yOpaBJIeHHA, OJKBHBAJCHTHBIC CHJIOBBIE Ka0enmW, COCAMHMIONME WX, W
9KBUBAJICHTHAS CHCTEMA OXJIKACHHU.

3.2 Toab3oBaremp (user): OpraHmsanmus, KOTOpas  3aKa3bIBACT
KOMIUTEKCHYIO cucTeMy. Ilojp30Bareib — 3TO OOBIYHO OPraHH3alHsi, KOoTopas
HCIIOJIb3yET TPAHCIOPTHOE CPEACTBO WM  OOOPYNOBaHHE, €CINH  TOJNBKO
OTBETCTBCHHOCTD HE NEPEIACTCA Fe€HEPATBHOMY TIO/IPSTIHKY HITH KOHCYJIBTAaHTY.

3.3 MsroroBureanr (manufacturer): Opranusanms, KOTOpas HecCer
TEXHHUYCCKYIO OTBETCTBCHHOCTH 332 CHAOXKCHHE KOMILIEKCHOH CHCTEMBL.

Il pumeuaHnu e — H3roToBuTeNb Kak ONpPERENCHO BbIIIE MOXET TaKke ObITh

NOCTABILIMKOM ABHUIATEIIA, OGpaTHOFO npeo6pa303aTenﬂ, YHOPaBJICHUA WIHA BCEX NMEPECUHUCIICHHBIX,
WJIH HH OAHOTIO 13 NEPEHHCICHHBIX.

3.4 INocraBmuk (supplier); Opranm3arus, KOTOpas HECET OTBETCTBEHHOCTh
O MOCTABKE OJHOTO MK GOJiee COCTABIISIONIAX KOMILIEKCHOM CHCTEMBI

Ilonb3oBarenn
Hzrorosurens
ITocraBumk (ABHraTes) TNocTaBmuk (ycTpoicTB TlocraBimuk (06paTHOrO
YIIPABICHHA) npeobpazoBaTeIt)

3.5 3aBoas!l mrorouTens (manufacturer s works): Mecro, rae oGer4HO
HIPOBOATCS MCTIBITAHHSL.

3.6 PaGora (duty): YTBepikieHHe Harpy3kM, K KOTOPOH MOJBEPIKEHA
KOMIUIEKCHAsA CHCTEMa, BKIIOYAs, [PA HX TNPUMEHEHHM,  JJIEKTPHIECKOE
TOPMOXKEHME, MNEpHOL 0€3 Harpys3kd, IOKOS W OOGECTOUEHHbIH, BKIIOYAs WX
IIPOJOJDKUTENLHOCTD ¥ PACIIPEASIICHHE 10 BPEMEHH.
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3.7 Pa6ounii HHKJI Npoduisi TPAHCHOPTHOTO cpeAcTBa/Harpy3ku (duty
cycle of vehicle/load profile): PaGoumii 1HKJI TPAHCHIOPTHOTO CPEACTBA — CKOPOCTh
W Macca COCTaBa M KOJIEH Ha MPOTHKEHUH ONPEICIIEHHOTO BPEMEHH.

[Ipodunp Harpy3kH s npeoOpa3oBaTelis CYATACTCA TEXHUKOH OT pabodero
OUKJIA TPAHCIIOPTHOTO cpeacTBa. [Ipodwns Harpy3kud (TOK/SHEPrHs MPOTHB
BPEMEHH) — 3TO MOBTOPHBIA IMKJI HJIA TOK/SHEPrHs HArpy3KH B 3aJaHHbBIX
YCNOBHAX, TAaKUX KaK 3aMyCcK M TOpPMOXKeHHWe. HampspkeHue Takke JOJKHO
YUHTHIBATHCA.

3.8 Iloka3zaresp KoOMILIEKCHOI cucrembl (rating of a combined system):
KomOuHauusa CHHXPOHHBIX 3HAYCHUH HNICKTPHUYECKHX U MEXAHUYECKUX BEJIMUYMH C
WX [POJOJDKHTEIBHOCTBIO W TOCICAOBATCIIFHOCTHIO, HA3HAYCHHBIX IS
KOMIIJICKCHOM CHCTEMBI H3TOTOBUTEIS

3.9 HomuuasnHoe 3Hauenmne (rated value): UuciienHoe 3HaueHue OO0
BEJIMYMHBI, BKITIOYAS B MIOKa3aTee.

3.10 HenpepsiBHOe 3HaueHme (continuous rating): MexaHudeckas
MOIIHOCTb, KOTOPYKO KOMIUIEKCHAasd CHCTEMAa MOXET OTHpaBIsiTh  Ha
WCIIBITATEIbHBIA CTEHI 0 33AaHHON CKOPOCTM HAa HEOTPaHMYEHHOE BpeMs 0Oe3
MPEBBIIIIEHUS JOMYCTUMOTO TIPE/IeNia TEMIICPATypPHOro CKavka, ykazaHHas B MOK
60349-2 u CT PK MDK 61287-1.

IIpumMeuaHn ue-Heckonbko HENPEPHIBHBIX 3HA4YEHUI MOT'YT YKa3bIBaThC.

3.11 KpaTtkoBpemeHHoe 3HaueHHne (Hanmpumep, 1 41) [short-time rating (for
example 1 h]: MexaHudeckass MONTHOCTh, KOTOPYIO KOMITJICKCHAsI CHCTEMa MOXET
OTITPABJIATh HA UCTIBITATEIBHBIM CTEH/I 1O 33JTAHHON CKOPOCTH HAa HEOTPAaHMYCHHOE
BpeMsi O€3 MPEBBILIEHU TOIYCTUMOTO TIPeiesia TEMIEPaTypPHOTrO CKavka, yKa3aHa
B Tabmuie 2 MOK 60349-2 u CT PK MOK 61287-1, HaunHaOmas ¢ COOTBETCTBHSA
CTaHAapTaM.

3.12 Besuunna kpatkoBpemennoii meperpysku (short-time overload
rating): MexaHuueckas MOIIHOCTb, TPH KOTOPOH KOMILIEKCHAs CHCTEMAa MOXET
OTMPaBJIATh HA HCIBITATEIBHBIA CTCHA MPH 3aJaHHON CKOPOCTH HAa YKa3aHHOE
Bpems. HcnbiTanue ocymecteisercsa corimacHo — 8.1.6 MOK 60349-2 6e3
MPEBBIMIEHUS JOITYCTAUMBIX TPEICIIOB TEMIIEPATYPhl IEPErPeBa, JaHHOH B TaONHIEe
3 MBK 60349-2 u CT PK MOK 61287-1.

I pu Mm e 4 a H u e - BeruunHaMu KpaTKOBPEMEHHOW MNeperpy3ku SBJISAETCS
3HAYCHUE B ONMPEACICHUU TOOAHOCTHU KOMIIJIEKCHOM CHCTEMBI JUISL pa60'r ,KOTOPBIC BKJIIOYAIOT
OTHOCHUTEIJIBHO JJIUTECIJIbHbIC MEpUOaAbL onepanuu HIKE ZlJ'[I/ITCJ'[bHOﬁ MOLIHOCTH,
COMpPOBOXKAAEMOIr0 IIEPUONOM BblilllE HEro. B OCHOBHOM OHM BCTpPEYalOTCs B NPUMEHEHUU
nokoMotuBa. OHM HE OTHOCITCS K MNOBTOPHBIM KOPOTKHUM TIPy30M LHKIIbI CKOPOCTHOTO
OOLIECTBEHHOIO TPAHCIOPTA U CXOXKHX HArpy30K (PeKHUMOB) U JOMKEH YKa3bIBATbCS IS TAKUX
MPUMECHCHUH.

3.13 BesinunHa npepbiBHCTOrO peskuma (intermittent duty rating): PaGounit
LUKJ, IO KOTOPOMY KOMIUIEKCHasi cHCTeMa MOXKET paborath 0e3 TeMIepaTypHOTO
CKkavka B mo0Oo# Touke, NpeBHImaionieil gomycrameie npeaensl B MOK 60349-2 u
CT PK M3K 61287-1.
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3.14 [lomycTuMoe 3HadYeHHe IIapaMeTpa B TIIPEPHIBHCTOM peXHMe
(periodic duty rating): [IpepbiBrCTbIi pexum paboThl, MO KOTOPOMY KOMIUTEKCHAS
cucTeMa MOXeT paborateh 0e3 TEMIEpPaTypHOTO  CKauka B JIO0OM TOuke,
npeBbimaronieii nomycrumsle npeaeis B MOK 60349-2 u CT PK M3K 61287-1.

4 Oxpy:kamomue ycJIOBHS

Oxpy:xaromue ycI0BuA OTHOCHTEIIBHO IBUTATEN, oOparHoro
mpeoOpa3oBaTens U cucTeMsl KoHTposra ykaszansl B CT PK M3K 61287-1, MOK
60349-2, MOK 60571 .

5 XapakTepuCTHKH KOMILIEKCHOH CHCTEMBI

5.1 Yka3aHHbIe XapaKTePUCTHKH

XapaKTepUCTUKN KOMIUIEKCHON CHCTEMBI JOJKHBI, KaK IIPaBUIIO, BKIIKOYATh
XapaKTCPUCTUUCCKUE KPUBLIC. I[aHHBIe KPpHUBBIE ONPECACTICHBI KaK «3aJaHHBIC
XapaKTePUCTHKN. Onn rpadraeckn HaHOCATCA Ha TPOEKTHEIE
SKCILTyaTalliOHHBIE OIPAaHWICHUS KaxI0i nepeMeHHoH. OHH JOIDKHBI YEPTUTHCS
JUIS. HANPSYKCHUA NUTAHUA IIOCTOAHHOIO TOKA TATOBOH CUCTEMBI IIPU €0 33JaHHOE
HOMHHATbHOE 3HaueHne. OHM MOTYT TaKkKe YEePTUThCA Wi Oojee HU3KOro U
BBICOKOTO HAINPSDKCHHA MUTAHHS TATOBOI CHCTEMBI, €CJTH 5TO OyIeT OroBOpeHO
MEKAy MOIB30BaTeeM M H3rOTOBUTENeM. JlaHHBIE XApPAKTEPUCTHKH JOJDKHBI
YepTHTHCA U1 HOMHHAIBHOM Temmeparypsl oGMorox apuratens 150 °C u
OXKHJIaeMOi1 TeMIIepaTy phl 9acTeii 06paTHOTO peoOpa3oBaTens NOCTABIIUKOM.

Pucynok 2 paer HeKOTOpble NPHUMEPHL MECT, TAE HaNpKEHWE W TOK
HOCTOSSHHOTO TOKa MOTYT OINpPEHETAThCA B 3aKa3e mnsd Oe30DacHBIX YCIOBHH
U3MEPEHUH.
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Pucynok 2 — IlpuMep ToUek H3MEPEHHS BXOa MOCTOSHHOTO TOKA

B xauecTBe ambTEpPHATHBBI KPYTAIMIEMY MOMEHTY M CKOPOCTH B
XapaKTePUCTIKaX MOXKET OBITh YKA3aHO TArOBOE YCHJIME Y CKOPOCTH KOJeC W
TpaHCHIOpPTa. B 3TOM ciyuae MOMKHBI OBITH OMPEACNICHBI TMEPEIaTOYHOE UHCIIO,
JMaMeTp Kojieca W MOTEPH TIpH Tiepeaade. Eciu mpu ONMpeneicHHH MOCIEAHNX
OBLIH MCIIOJIF30BAHBI OOIIECTIPUHATHIC 3HAYCHHS, TO OHH JIOJDKHBI COOTBETCTBOBATh
Pucynky B.1, MOK 60349-2.
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VYka3aHHBIC XaPAKTCPUCTHKU MOJDKHBI OBITH ITPEIOCTABIICHHI MTOIb30BATENIO
mepea TeM, KaK 3aKa3 Ha KOMIUIGKCHYIO cHcTeMy OyIeT NPUHAT, €CIM MHOE He
OTOBOPEHO.

3HauCHUS HAMPSDKCHUSA TTMTAHUS CUCTEMBI TATOBOTO yCHIMA OyIyT yKa3aHBI
IIONb30BaTENEeM. Y Ka3blBaTh CJIEAYET CTAHAAPTHBIMHU 3HAUECHHUAMHU COIVIACHO
CT PK M3K 60850.

5.2 OO0bsBIeHHBIE XaPAKTEPUCTUKH

XapakTepuCTUYECKHE KpPUBBIE, TIOMYYCHHBIE B  Pe3ylbTare THITOBBIX
HMCIBITAaHUM, BBIIIOJIHEHHBIX B COOTBETCTBUU C 7.5.

5.3 XapakTepucTHKH KOMILIEKCHOH CHCTEMbI

Vka3aHHBIC W OOBSABIICHHBIE XapPAKTEPHCTHKH KOMIUIEKCHOH CHCTEMBI,
TIPUBEICHHBIC KaK (DYHKIIHUSA CHCTEMBI, 110 BCEH 00IaCTH NPUMEHEHUS SBJIAIOTCS

a) BHEIIHHC XaApPAKTCPUCTHKA KaK CPCIHWH MEXaHWUECKHH KPYTALIHHA
MOMEHT, CPEJHHE 3HAUCHHS  BXOJAa IOCTOSHHOTO TOKA: HANpPSDKCHHE, TOK H
MOIITHOCTh KOMITIEKCHOH CHCTEMBI;

06) BHYTPCHHHE XapPaKTEPUCTUKH KaK CpEeAHEKBAAPATHUYECKOE 3HAYCHHE
TOKAa HA BBIXOZE OOpaTHOTO HPeo0pa3oBaTell, CPEeAHEKBAAPATHIECKOE 3HAUCHHE
OCHOBHBIX COCTaBJSIIOIIMX TOKA M HaNpsOKEHUS Ha BBIXOAE OOpaTHOro
mpeoOpa3oBaTensi, CKOJbKEHHE ACHUHXPOHHBIX ABHUTrarenei, U TOK BO3OYKICHHUS
JUTS aCHHXPOHHBIX JBHTATENEH;

B) BHYTPCHHHE 3HAUCHMA KaK HECYCTAHOBHBIIHECA TOKH MPH KOMMYTALHH,

KOTOPBIMH  ABJIAIOTCA  ABYXTOYCYHOC  HANPAKCHHUC, TTHKOBOC HAMNPAXKCHUC
3a3€MJICHHUS, TEMIIepaTypa U T. 1.

IIpumeuanune — HeycranoBuBiuyecs TOkM Ipu KOMMYTAaLUH IOJIE3HbI PH
IIPOBEPKE HANPSDKEHHA NPH HCIBITAHUY M30JIALUK COCTABHBIX YaCTeEi.

Ecniu  OpoayKTUBHOCTh — SIBJISICTCS  CYLIECTBEHHBIM  MApaMETPOM, TO
HEOOXOAWMO 3alpPOCHTh €ro, M JAHHAsA XapaKTCPHCTHKA TaKKe MOJKHA OBITH
ykasaHa. [IpoAyKTHBHOCTh OCOOCHHO BaXHA IS KOMIUIEKCHBIX —CHCTEM,
UCTONB3YEMbIX HA TEIUIOBBIX/2JICKTPHYECKHX MOJBIKHBIX COCTaBaxX, MM
TPaHCNOPTax, pabOTAOIIMX HA AKKYMYJISITOpE.

XapakTepuCTHKa TMPOAYKTHBHOCTH  KOMIUISKCHOM  CHCTEMBI  JOJDKHA
YUHTHIBATh JIBUTaTeNb, OOpaTHBIi mpeoOpasoBarenb, kabenmd ©  Opyrue
KacaTeNnbHble COCTABHBIE YaCTH.

H3mepenne mnpomykTHBHOCTH OyAeT BKIIOYaTh B ceOid TOTepH Ha
BO30YIK/ICHHE B CITyyae UCTOIb30BAHUA CHHXPOHHBIX MALITHH.

XapakTepucTUKH NOJDKHBI OBITh TPEIOCTABIICHBI, MO KpaiiHeil Mepe, s
MaKCHMaJIbHOIO KpPYTAIIET0 MOMEHTa (Tpe0OBaHHE INIAaBHOTO WHCHEKTOpPA) IO
BCEMY JWANa3oHy CKOPOCTeH 00IacTH MPUMEHEHHS, B IPOKPYTKE H TOPMOKCHUH,
€CIJIH TIPe/IaraeTest SIEKTPHYECKOE TOPMOKEHHE.

Tomnbko BHCIIHHC XapaKTCPUCTHKH, u MAaKCHMAJIbHBIC HOBTOPHBIC
HEYCTAHOBHMBIIIHECS TOKH MPH KOMMYTALMH SIBIAIOTCS 00s3aTebHbIMU. JIpyrue
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BHYTPEHHUE XAPAKTEPUCTHUKU W 3HAUEHHUS OyJayT H3MEPEHBI, HO Pe3YyJbTAaThl HE
JIOJDKHBI BJIMSTh HA IPUEMKY KOMILIEKCHOM CHCTEMBL.
Pucynok 3-6 moka3bIBacT MPUMEPHI CaMbIX OOMIMX 00sA3aTeIbHBIX KPHBBIX.

MomMent
BpalleHust
MOTOKa
HaNpsHKEHUS

A Touka 1
A

BrixoaHo# kpyTsimmii
MOMCHT

BxoaHoe HaIIpsDKCHHUE IIOCT. TOKA

BxoaHoii moct. TOK

>

CkopocTb

Pucvnok 3a — I'padvk XapakTEPUCTHUKM aCHHXDOHHOM KOMIUIEKCHOM CHCTEMBI HCTOUYHHKA HATIDSKEHHS: ITpUMeD 1

MowmeHT
BpaIIeHHS
MOTOKa
HAaIPSDKCHUS

A L. Touka 1

" BBIXOZHOH KpyTsIHii
4 MOMEHT
'! L
¢ BX0/IHOe HATIPSLKEHHUE MOCT. TOKA

&’
4 y
L BXOZ{HOI/I IIOCT. TOK

N

L
CxopocTh

Pucynok 36 — I'padhuk XapakTepUCTUKU ACUHXPOHHOM KOMIUIEKCHON CHCTEMBI UCTOUHUKAE HAIIPSKEHHUS

Pucynok 3 — O6si3atenbHbIe XapaKTepUCTUKY — I pad UK aCHHXPOHHBIX KOMILTEKCHBIX
CHCTEM MCTOYHHKA HAPsDKEHUs (1Ba MpHUMepa)
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L

JIuneiiHoe HanpsKEHWE

_ |- \ |

J

DasHoe HaNpshKEHKE. HANpsDKeHne Mexy (pa3oil u 3eMiéi

PucyHok 4 - O0si3arenbHble XapaKTepUCTUKY - ACUHXPOHHAs KOMIUIEKCHas
CHCTEMA HCTOYHHKA HANPSKEHUS

MomeHT \
BpAILCHHA

noTOKa / Towra 1
HaMPSOKCHHA L

'---- L L L & L 4 X 3 2 X 4 X 4 X 4 4 2 J

|

- _Bl;riiom{oﬁ
KpY TSIIHIA MOMEHT
p"“‘ Bx0oaHOH IMOCT. TOK
(]
ll
N BX0/1HOE HANPSDKEHHE TTOCT. TOKA
[]

—>

CxopocTh

PucyHok 5a — I'paduk XapakTEpUCTHK ACHHXPOHHOM KOMIUIEKCHOM CHCTEMBI HCTOYHHKA TOKa
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1EC 247406

Pucynox 56 — JluneitHoe HanpsDKCHUS

Pucynox 56 — 'paduku (pasHOro HampspKeHUE

Pucynok 5 — O0si3aTepbHbIE XapaKTEPUCTHKY - ACHHXPOHHASI KOMIUIEKCHAS CUCTEMa
HUCTOYHHKA HATIPSKEHUS
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Momen ?\
T L

BpalicH ﬁ/

Trer

Ju i

L
4
»
#
[
[
L
#

#

l" R u’ﬂ
K BLIXOE[HOI/I
4 1 KpyTAImn
’:' \xonnoﬁ IOCT.
‘f BxoaHOE HANPSHKCHHUE MOCT. TOKA
]
CkopocThb

PucvHOK 6a — T'naduk XanakTENUCTHK ACWHXNOHHONW KOMTITEKCHOW CUCTEMEBI
L.y

Pucvaok 66 — CRI2k HATHVROK® THHEWHOE

PucvHok 6R — CRa2k HATNVR0K " DazrHOe

/\r‘r\ | A

PucvHOK 6T — ARTOMATHYECKAS CRIRR’ THHEWHOE

VhthhV /LthV/L—\I

PHCVHOK 611 — ABTOMATHYECKAS CBARh: IMHEWHOE

IEC 25206

PucyHok 6 - O0s13aTeNbHbIE XaPaKTEPUCTUKH - ACHHXPOHHAST KOMITJIEKCHAsT
CHUCTEMA NCTOYHUKA HAMIDSIKEHUS
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5.4 O6men undpopmarnmeil 1 0TBETCTBEHHOCTHIO

M3BK 60349-2 u CT PK M3BOK 61287-1 yka3piBalOT Ha HEOO0XOJUMOCTb
obmeHna wH(popManmeidn MeXay ITOCTAaBIMHKOM JBUTATelNCii ©W  OOpaTHBIX
npeoOpazoBaresnieid, 4ToOB 00ECTICUNTh COOTBETCTBHE KOMIUICKCHOM CHCTEMBI
TpeOOBAHUSAM  BBIMICYTIOMSAHYTHIX CTAHAAPTOB, JOKYMEHTHI, B KOTOPBIX
PETUCTPUPYETCS NaHHBIH 0OMeH WH(POPMAITUEH, KOTOPas ABIICTCS COCTABIISAIONICH
cuerudukanuy ABUraTesis i 00paTHoro nmpeodpa3oBaTes.

[ToamyHkT 3.3 onpeAenseT U3roTOBUTENSA KaK OpPraHH3alMiO, KOTOpas HECET
TEXHHYECKYI0 OTBETCTBEHHOCTh 3a JIOCTaBKy KOMIUIEKCHOM CHCTEMBI. U,
CJIEOBATEIbHO, OHA OTBETCTBEHHA 3a TO, YTOOBI TEXHHYECKAs CHeIH(HKAIms
COCTaBHBIX YaCTeH KOMIUIEKCHON CHCTEMBI YJIOBJICTBOPSIIA TPEOOBAHHSA JAHHOTO
CTaHIapTA.

6 Kareropuu ncnbiTaHmii

6.1 O0mme mMoJI0’KEeHUs

CyIecTBYIOT TPU KaTeTOPUH UCTIBITAHUM:

- TUIIOBBIC UCTIHITAHHS,

- HCCIIeIOBATEIIbCKIE UCITBITAHMS,

- KOHTPOJIbHBIE UCIIBITAHHUSI.

Hacrosmmuii craHmapT HE HWMEET MPSAMOro OTHOMIEHHS K KOHTPOJIbHBIM
UCTbITaHuAM. Kakmas cocTaBHash 4YacTh CHCTEMBI IPOXOJUT KOHTPOJIBHOE
HCIBITAHUE COTJIACHO MX OTHOCHTEJIbHBIM CTaHAAPTaM.

6.2 TunoBbie HCTILITAHUS

TunoBsle MCHBITAaHUS TPEIHA3HAUEHBl 11 NOATBEPKACHUA HOMHHAIBHBIX
3HAYEHH M, XaPAKTEPUCTUK U IIPOU3BOAUTEIBHOCTH HOBOM KOMIUIEKCHON CHUCTEMBI.
OHM BBITIOJHSIIOTCS HA OJTHOM KOMIUIEKCHOM CUCTEME KaXXIOTO MPOCKTA.

Ecnu Momudukamnuiuy mpoeKTa WA IpoLecc W3rOTOBJIEHHUS COCTABHBIX YacTeH
OBITM TPUHATHI TIOCIIE TOr0, KaK KOMIUICKCHAasd CHCTEMa TIPOILia THIIOBOE
WCOBITAHUE, TO BJIUSIHUE HA MPOU3BOAUTEIBHOCTh KOMIUIEKCHOM CHCTEMBI 3THX
MOAU(UKAIMKN TOJDKHO OBITh OILIEHEHO. 3aTeM TOJIb30BATENb W M3TOTOBUTENH TIO
JIOTOBOPEHHOCTH MOTYT HE MOBTOPHOE THNOBOE HCHBITAHUE, JIMOO BBIMOJHHUTH
TOJIBKO YaCTh MUCIBITAHMUS.

CormacHO J0TOBOPY MEXIy IIOJIB30BATEIIEM M H3TOTOBHTEIIEM THITOBOE
WCTIBITAHUE HE TPeOyeTcs, €CIU M3rOTOBUTEIb MPEAOCTABUT TOJHBIA OTUYET O
TUNOBOM HCHOBITAHUM, BBIMNOJHEHHOM HAa KOMIUICKCHOM CHCTEME TAaKOrO K€
MPOCKTa ¢ TAKWUMHU K€ YCIIOBUAMHU OXJIQKIACHHUS MPU TAKOW K€ CKOPOCTH WU
BBIIIIC,

6.3 UccaenoBaTesibCKue HCIIBITAHUS

Henbto HCCIIeI0BATENIbCKUX WCIIBITAHUI ABJIETCS MOy UM Th
JIONIOJIHUTENbHYIO HH(pOpMaIHio 00 o6paTHOM mpeoOpa3oBaresiec B MPOIECCE €ro
CHaO)XeHHS NHMTAHWEM JIBHTATENsA KA O JIBHTaTelie B TMPOIECCE IMONMYUYEHUS
MUTaHUA OT OOpaTHOro mpeoOpasoBaTensd, WM 00 YNPaBICHHH KOMILICKCHOMN

13
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cuctembl. OHM OyayT BBIIOJHEHBI, KOIZJa JOTOBOP OyAeT IPEeABAPUTEIBHO
3aKIIIOYEH MEKAy II0JIb30BAaTEIEM M HW3TOTOBHUTENEM. Pe3ynbTaTsl AaHHBIX
UCIBITAHUM He OYyOyT BAWATh HAa TNPHEMKY CHUCTEMbI, TMOKa HWHOEe He Oynaer
OTOBOPEHO MEXy MOIb30BATEIEM U H3TOTOBUTENEM.

7 UcneITanusa
7.1 OGuiue 110J105KeHus

CH0oXXHO€ WCHBITAaHUE TIPEIOCTABISAET BO3MOXKHOCTh COCTAaBHBIM YacCTAM
paborate ¢ (akTHYECKMMH TapamMeTpaMH Kak NpH dSKciuryarauuu. Kpyrsammid

MOMCHT OABHUIaTCIIA, IOCTOAHHAA 06paTHa$1 CBA3b MO HANPAKCHUIO, TOK Ha
BBIXOJAC U HAIIPAKCHHUC 06paTHOFO Hp606p330BaTeJ'I$I U Apyroc Co3aaroTcAa mnpu
SKCIITyaTalluH.

Ilepex Tem, kKak HauyaTh WCIBITAHHE H3TOTOBUTENH JODKCH NPEAOCTABUTH
TIOJTb30BATENIO OMUCAHNE MCTIBITAHWSA, OTPENEISIONIEe BHIMOIHASMOE HCIBITAHHE
0 JAaHHOMY CTaHZApTy M KPUTEPH TPHEMIIEMOCTH I YIOBJIETBOPEHHUSA
TpeboBannii mo norosopy. [loce 3aBepieHUsT HCTIHITAHUS HU3TOTOBUTENb JOJHKEH
MIPEIOCTABUTD TIOJTHBIN OTYET UCIIBITAHHUS TTOJIH30BATEIO.

7.2 YcaoBus UCHBITAHUS

7.2.1 OxnaxxaeHue BO BPEMsI HCTIBITAHHS

KommiekcHas cucTeMa [OO/DKHA MPONTH WCMBITAHHE C  YCJOBHAMH
OXJIKICHUSA KaK MpPU SKCIUIyaTallMd, BKIIOYasd TpyOompoBox ©  (HIBTPHI,
paccMaTpuBaeMbie KaK YacTh TPAHCIOPTA, WIH pPa3MEIICHHE, Jaloliee
UICHTAYHBIE YCIOBHA. MOKeT OBITh OCYLISCTBJIIEHO HM3MEPCHHE OTHOCHTEIBHBIX
napameTpoB (MOTOK, AABJICHHE U T.J.), YTOOBI TIOKA3aTh YTO, YCJIOBHS OXJIAXIECHHS
CXOJKH C TEMH, KOTOPBIE BCTPETATCA B TPAHCIIOPTE.

XonoA, COOTBETCTBYIOIIMIA ¢ TEM, KOTOPBIA CO3MAaeTCA  JOBH)KCHHEM
TPAHCIIOPTA, MOXET OBITh CHIMUTHPOBAH UIA JAcTajliei O00OpyHOBaHHUA, s
KOTOPBIX €CTECTBEHHOE OXJIAKICHUE UMEET 3HAYUMOCTb.

Bcs umutanust 10JkHA OBITH B COOTBETCTBHH C IOTOBOPOM.

IMonpo6GHasi wHopMamms 00 OXJAKICHHH KaKAOH COCTaBHOM 4YacTH
W3JI0’)K€HA B OTHOCHTEJIbHBIX CTaHApTax.

7.2.2 DnexkrpocHaOKEHHE

OnekTpocHaOKeHHE MOXET ObITh TMOJYYEHO OT MCTOYHHKA IIMTaHHUS
MOCTOSIHHOTO TOKa TPAHCIOPTa WM OT APYroro HCTOYHHMKA, MAOCTYIHOrO Ha
WCTIBITATEIBHOM CTEHAe. MHIYKTUBHOCTD CHCTEMBI, EMKOCTh W COMPOTHBIICHHE
YUHTHIBAIOTCA, €CIH TOJBKO OHH OyAyT HMETh 3HAUWTEJbHOE BIHWAHHE Ha
pe3yNbTAThl HCIIBITAHHA.

7.2.3 3sMepeHne MEXaHUUECKOH MOIIHOCTH

MexaHu4eckas MOIIHOCTh H3MEPAETCA HAMpSIMyK (M3MEPHTENb KPYTAIIETO
MOMEHTa) WM OmnocpenoBaHo (kanuOpoBaHHas MaiiWHa) Ha  Bae(ax)
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jeuraressi(eit). TouHOCTh M3MEPEHHA YIIOMHHAETCS B OTHOCHUTENBHBIX Pa3Jienax
JAHHOIr'O CTaHaapTa.

B kadecTBe anbTEpHATUBBI, €CIH OrOBOPEHO MEKIAY IOJNB30BATEIIEM H
HM3rOTOBHUTEIEM, TO MEXaHWYECKas MOIIHOCTb MOKET OBITh IOJy4YeHAa MyTeM
CYMMHPOBAHHs MOTEPh WIM METOJAOM B3aHMMHON HArpy3Ku, €CIIM JOCTYIIHBI JIBE
KOMILTEKCHBIE CHCTEMBI;, TAaHHbIE METOJIBI JOJKHBI OBITh YTBEPIKACHBI (Ha PUCYHKE
7 TpUBOAUTCS TPUMED pPasMELICHUsA HCMOBITATEIPHOTO CTEHJA Uil METOAa
B3aUMHOW Harpy3KH).

ITpumedyanue MeToa CyMMHPOBAHME IIOTEPb BKIIIOYAET OLEHKH MTOTEPh:

- IBUrATeJs, MOy YeHHBIX OT H3MEPEHHs NePeMEeHHOro Toka Ha Bxoae (MOK 60349-3);

- obpatHOro mpeobpa3oBarenisi, KaK NPaBHIO, MOIyYEHHBI OT M3MEPEHHH MOCTOSHHOrO
TOKA Ha BXOJE,

- kabeel, U, IpU HAJMYUH, PE3UCTOPOB, U MHAYKTUBHOCTH, HEOOXOIMMBIE /Ul 3aIlyCKa
KOMILJIEKCHOU CUCTCMBI.

L
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N\ T

[}

¢

?

- ""‘ ]

| ]
f | S— b3

= A6 =i As ¢
[y PR ¢
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PasMelueH e HCMEITATENBHOTO CTEHAA

P

Pucynok 7 - Cxema pa3MelleHus HCTIBITATEIbHOTO CTEH/IA JUI1 METOa B3AMMHOI Harpy3KH

ACHHXPOHHON KOMILJIEKCHOM CUCTEMBI

7.2.4 ChoenuanbHple  YCAOBHS Uil MApalICIbHO  COSAMHCHHBIX
ACHHXPOHHBIX IBUTATENCH

B cioywae, korga HECKOJNBKO ACHHXPOHHBIX IBHrareseill cHaOXaroTcs B
NapaUIeIbHOM COEIMHEHUH OT OJHOIO MPeoOpa3oBaTelii, pa3liiuue B JAUAMETPE
KOJIEC MOXKET IPHUBECTH HEKOTOPHIC MBUTATEIM K XY/IIIAM YCIIOBHSM Harpy3Kd
(cmyuait 1). KoHTpomnep MoxkeT OBITh CIOPOCKTHPOBAaH Ha YyAEPXKAHUE BCEX
IBHTAaTeIell B IpeAesiaX Harpy3kd, KOTOpas MPUMEHSETCS IPH OTCYTCTBHHU
PasHUIIBI B IHAMETPAX KOJIEC, MyTeM YMEHBIICHHUS TATOBOTO yCWIHA (CIydait 2).
W, crmemoBarenbHO, BO3JACHCTBHE pa3HMIBI B JHAMETPE TIOBJIMAET Ha
XapaKTEPUCTHKK KPYTSAIIEr0o MOMEHTA, WX Ha HarpeB OBHTarelieii, Tubo U TO,
npyroe. MakcuMmanbHasi JONYCTHMasi pa3HHIA B JHAMETPE KOjieC MOJDKHA OBITh
OTOBOPEHA MEXIy MOJIb30BaTEICM M U3TOTOBUTEIIEM.

HcnbiTaHusi XapakTepUCTUK W HA HAarpeB MJOJDKHBI, B JIIOOOM Cilyuae,
BBITTOJTHATHCS TaK, Kak OyJTO HET HECOOTBETCTBHS B AUAMETPaX KOJIEC.

Eciui KOHTpOJIep CIPOCKTUPOBAH Ha TO, YTOOBI MPUBECTH HEKOTOPHIE
JBHTATENIN K XyIIIUM yCIOBHAM Harpy3ku (ciydait 1), To HeoOX0auMO MPOBECTH
JOTIOIHUTEIbHOE UCTIBITAHKUE IBUTATENCH Ha HAarpeB. Eciu ynpasieHe
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CIIPOEKTUPOBAHO HA YAECPKAHUE BCEX ABUTATENICH B MpeAenax Harpy3KHu IMyTeM
YMEHBIICHHA TATOBOTO YCWIHA (CiTydait 2), TO He0OX0MMO MOJTyUUTh
JOTOJTHUTEIbHBIE XapaKTEPUCTHKH KPYTALIEr0O MOMEHTA Iy TEM BBIUUCIICHUS, 1100
C TIOMOILIBIO MOJTHOTO UCIIBITAHHUSA, €CIIM OTOBOPEHO MEKIY IMOJIB30BATEIEM U
HM3TOTOBHUTEIIEM.

7.3 UcnbiTaHHE HA HAT'PEB
7.3.1 Ob6mme moaoxKeHus
HcnpiTaHus BRITTOTHAIOTCA B COTJIACOBAHHOM PEIKHME PaOOTHl CHCTEMEI.

I pu Mm e ua v u e — [nd napajuleIbHO COCOUHEHHBIX ABHUrareledl MOIyT
noTpe0OBaTHCS JOMONIHUTENbHBIE HCITBITAHUS COMIAcHO 7.2.4.

B crmydae mpoBeneHWs HWCIBITAaHWS TPU UIMTENBHON Harpy3ke craOuiibHas
TEMIICPATYpa MOXKET OBITH JOCTUTHYTa, Ha4YaB MCILITAHHUC Ha YBGHHqCHHOﬁ
Harpyske HiH IMyTEM YMCHBIICHUA BEHTHIIAIUH HEKOTOPBIX yacTen CUCTCMBI, ITPH
YCIIOBHH, YTO PACUETHBIE YCIIOBUS, BIIOCJIEACTBAN, COXPAHATCS, 10 KpaiHel mepe,
Ha 2 dYaca, WIA TOKa HE OYyJIeT NPOJEMOHCTPUPOBAHO COOTBETCTBYIOIIHM
cnoco0oM, uTo ObllIa JOCTUTHYTA cTa0WIbHAS TEMIIEpaTypa.

B cnydae mpoBeneHHs MCHBITAHUA MPH NEPUOJUIECKOM PEKUME PabOThI
crabwibHas TeMIeparypa MOXKeT OBITh JOCTHUTHYTA, KOT/la HCIIBITAHKE
HAYMHACTCA TPH TOJACYMTAHHOM SKBHBAJICHTHOM PEXKUME, 3aTEM TPOAOIDKACTCS
MNOBTOPHBIMH LTUKJIaAMH.

[loamyHKT 5.4 KOHCTaTUPYET TEXHUYECKYI0 OTBETCTBEHHOCTh M3rOTOBUTENA
KOMILTIEKCHOM crcTeMbl. ClieA0BaTeIbHO, HET HEOOXOAMMOCTH, YTOOBI IOCTABIIHK
IIPOBEJI MCIBITAHHE HAa HArpeB COCTaBHBIX YAaCTEH, COTJIACHO OTHOCHTEIIEHOMY
crangapty. CoCTaBHBIE YacTH MOTYT CYMTAThCi, YTO NPOLUIA HMCIBITAHHUE Ha
HarpeB, IpH YCIOBHM, YTO HArpeB HE IMPEBBHICHUT 3HAYCHHA, YKA3aHHOTO B
CTaHJIapTe COCTaBHBIX 4YacTer. Ecnm 3HaueHWs B CTaHmapTe HE yKa3aHBI, TO OHU
JOJDKHBI OBITH COTJIacoBaHbl. JlaHHBIC 3HAUEHHMS OCTAIOTCS NPABHIBHBIMH, JaXKe
€CIIN JIEKTPUYECKHUE MAapaMeTPhl HE B TOUHOCTH T€, KOTOPHIC ObUIM COTJIACOBAHBI
MEX/y MOCTABIIIMKOM H HU3TOTOBUTEIICM.

7.3.2 U3MepeHHne TeMmepaTypsl

H3mepenue temmneparypbl YacTeii KOMIUIEKCHOW CHCTEMBI ONHMCAHBI B
OTHOCHTEJIbHBIX CTaHAApTaX.

7.4 [donoJIHHTE/JbHbIE HCOBITAHHS IS NapajuleibHO COeAMHEHHBIX
ACHHXPOHHBIX ABHraTeJei

VYcioBuss  JONOMHUTENBHOTO MCHBITAHUA MOIEKAT HOTOBOPY MEXKIY
MOJIB30BATENEM U U3TOTOBUTENIEM

7.4.1 UcnipiTaHNe HA HArPEB OJTHOTO ABUTATEIA

[la"HHOE HCTIBITAHUE MPOBOANTCS Kak B ciyuae 1 moamynkra 7.2.4.

B nanHOM HCHBITaHMHM, IOKA HE YKA3aHO MHOE, TIOAPa3yMeBACTCs, YTO TOJIBKO
OJMH JIBUTaTellb KPYTHT KOJECO € MAKCHMAIbHOM pa3HMLEH B AUaMETpE.
YmpasieHre OOMKHO OBITh W3MEHEHO TakuM 00pa3oM, uTOOBl CKOJBXEHUE
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COOTBETCTBOBAJIA XYALINM YCIOBHSIM HAarpy3KH B Pe3yJIbTaTe PA3HULIBI B THAMETPE
koJieca. Ha pucyHke 8 mpuBeieH mpuMep BO3ACHCTBHS PA3HHUIIBI B THAMETPE KOJIEC
Ha XapaKTEPUCTHUKU KPYTALLIErO MOMEHT U Pa3BUTHE CKOJIBKCHHA.

CronmbxeHne

KPyTAIICTO MOMCHTA KpyTtsamuii MoMeHT ¢

Xy OIAMH yCIOBUSIMHI

3 Harpy3KH B pe3yJIbTaTe

&, pasHMUBI B IHaMeTpe KoJieca
*

e
-
b~i~~
“

~ %
KpyTsawmnii MOMeHT v

0e3 HECOOTBETCTBUM. =

B IHaMETPE KOJIEC

X Caes  PACCUHTAHHOE CKOJIbKEHHE
‘\\ - -
VI3MepeHHOe 1y === s 2"
» CKOJIb)KEHHE
L h,
~

Cxopoctb

Pucynok 8 — I'paduk BO3AEHCTBHS HECOOTBETCTBUS AUAMETPA KOJIECa HA XapaKTePUCTHKH
KPyTAIIEr0 MOMEHTa ACHHXPOHHBIX ABHTATEICH

Ipumeuanue — COOTBETCTBYOIIEE CKOIBKEHHE PABHO:

S £(AD/D)[(n-1)/n]
(«+» - B IPOKPYTKE ABUTATENISL, € — » - B TOPMOKCHHUH)
roeS (p.u) - CKOJIbKEHHE, HU3MEPEHHOE BO BPEMS HCIBITAHHS XAapPAKTEPUCTHK (eciu
IOBHUraTeNb ropsiamii, cm. 7.5.1.2);
71 - KOJIMYECTBO MapauiesibHO COSANHEHHBIX [BHUraTeex;
AD/D (p.u) - MakcuMaibHas pasHHL@A B AUAMETPE KOJIECA.

JIi1s BcexX MPUMEHCHWH, MPETHA3HAUYCHHBIX I UIUTEIbHOH H OJHOYACOBOM
MOIITHOCTH (B OCHOBHOM JIOKOMOTHBBI) M T€ PEKHUM TOPMOXKEHHUS HE PEJICBAHTEH,
WCTIBITAHAA HA HArpeB Ui JUINTEIIbHOW MOIIHOCTH, YBEJIHMUYEHHBIX COTJIACHO
HAWXYIUINM TIOJIOKCHUSAM TIpH 3arpy3ke (s pasHOCTEH MEXIy AUaMeTpaMu
KOJTEC), TOJDKHBI OCYIIECTBIIATHCA.

B mo6oe Bpemss B peKMME TOPMOXKEHHSA HCIBITAHHE HA HAarpeB JOJDKHO
MIPOBOAUTHCS, UCTIOB3YS CHICIHATBHBIN padOUmii UK I TOTO, YTOOBI MOy YHTh
MaKCHMaJIbHBIC TEMITEPATypHBbIE peXUMbI. J[aHHBINA TPOIIECC TO3BOJIAET CIEAUTH
3a pe>KMMaM# BBICOKOHW HArpy3Ku MPH MPOKPYTKE ABUTATENS U PEKUMAMU HU3KOW
Harpy3Kd IpH TOPMOXEHWH (B OCHOBHOM IIPHUMEHEHHE Ha OOIIeCTBEHHOM
TPAHCIIOPTE).
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7.4.2 TlonHOE UCTIIBITAHHUE

[TapannenpHbie JBUraTeNd JODKHBI IMTAaTbCA OT OJHOrO OOpaTHOro
npeobpazosareiis. Eciin nHOE HE yKa3aHO, OHU JOJDKHBI HATPYKaTbCsA TaK, YTOOBI
UMEJIH OJHHAKOBYIO CKOPOCTh, KPOME OJHOTO, KOTOPOE IOJIKHO HAarpy»Karbes Tak,
yTOOBl CKOPOCTH COOTBETCTBOBAJla MAKCHMaJbHO JOMYCTUMOH pasHHULE B
JMaMeTpe KoJieca.

Il pumMeuuanue— JlauHoe ucnbiTanue TpeGyeT CHELHANBHOTO HCIBITATENLHOIO

CTE€HIA. HpI/I COIJTaCOBAHUM MEXKAY IMOJIb30BATEJIEM U U3TOTOBUTEJIEM, OHO MOXKET 3aMELIAThCA
pacue€TOM CHUXXECHUS TATOBOT'O y CUIIMS.

7.5 TunoBble HCIBITAHUS U JOITyCTUMBIC OTKIOHCHHUS

7.5.1 Pabouas xapakTepucTuka

7.5.1.1 O0ume nonoxeHus

HcnpiTanust 1O JAEMOHCTPALMHM  COOTBETCTBHSI  yKa3aHHBIM  pabouum
XapaKTEPUCTHKAM JOJKHBI MPOBOJUTHCA HaA paboTarommM(H) ABHraTeIeM(sIMH )
NPY 33JaHHOM CKOPOCTH. OTaJOH KPYTAIIEr0 MOMEHTa (OCHOBHOE TpeGoBaHHE
peryyiaTopa) IOJDKEH 3aTeéM [aBarbCsi B MYHKT YMNPaABJIECHUA IJiA TOTO, 4YTOOBI
U3MEPUTh XapaKTEPUCTUKUA KOMIUIEKCHOHW cucTeMbl. (CpenHuil) ABUraTeNbHBINA
BBIXOJJHOM KPYTAIIMI MOMEHT, (CpeHee) HANPsDKEHUE, TOK M SHEPTHA, Ha CTOPOHE
MIOCTOSHHOTO TOKa 00paTHOro mpeoOpazoBares OyayT 3aTeM U3MEPATHC.

XapakTepUCTHKH AO/DKHBI YEPTUTHCS, TO KpaWHEeW Mepe, A STaloHa
MaKCUMAJIbHOTO KPYTSAIETO MOMEHTa (OCHOBHOE TpeOOBaHHME pETYJATOpa) Haj
MOJIHBIM  CIIEKTPOM CKOPOCTEH TPUMEHEHHWs, TPH TPOKPYTKE [BUTATENs W
TOPMOXKEHHH, €CITH TPENIOKEHO IMEKTPHIECKOe TopMokeHne. OHU TaKKe MOTYT
YEPTUTHCS JUIS 4, Y2, ¥4 dTajlOHa MAKCUMAJIBHOTO KPYTSIIETO MOMEHTA TIPH JTFO00#
CKOPOCTH, €CJI OTOBOPEHO MEX/IY MOJIb30BATENIEM U H3TOTOBHUTEIIEM.

Il pumMeuanmue — JInd napajuleNbHbIX JABUTaTeNel MOTYT MOTpeOOBATHCA
JIOTIOJIHUTEIbHBIE UCIIBITAHUS COIIaCHO 7.4.

[Ipenensl qonyckaeMo# MOTPEIIHOCTH U3MEPUTENBHOTO Npubopa He TOJIKHBI
MPEBHINIATh:

+ 2 % OT 3TaJloHa MAaKCHUMaJbHOTO MEXaHWYECKOTO BPAIMAIOIIET0 MOMEHTA
IIPH PacCMaTPUBAEMOI CKOPOCTH;

01 % nnst cpegHUX BENHYWH TOKA M MOIIHOCTH HAMPSDKEHHUS TOCTOSHHOTO
TOKA;

02 % 1 IEPpEeMEHHOTO HANPIKEHHUA.

[Tpn ycnosum, uto paboune XapakTepHCTHKH, H3MEPEHHBIE IIPH KOMILIEKCHOM
CHCTEME, COOTBETCTBYIOT TPEOOBAHUAM HACTOSILNETrO CTAHAAPTA, JAHHOE OCTAETCS
JNCHCTBUTEIIbHBIM, €CIH JaK€ JJIEKTPUUYECKHE TMapaMeTphl ABUTarens (MOTOK H
TEUEHHE) HE COOTBETCTBYIOT TOMY, 4YTO OBUIO HMMEHHO OrOBOPEHO MEXIY
MOCTaBIIMKOM W M3TOTOBHUTENIEM, M HCOBITAaHWE TPOBeACHO corjacao MOK
60349-2.
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Temmeparypa sBIsSETCA BaXHBIM ITapaMeTPOM, OCOOCHHO IJI aCHHXPOHHBIX
YCTPOMCTB, KOTOPBIE BO3ACHCTBYIOT Ha BRIXOJHON KPYTAIIUIl MOMEHT Ha YPOBHE,
3aBUCSAILEM OT XapaKTePUCTUKH  peryiaupoBanus. 3mepenume  paboumx
XapaKTEePUCTUK JAae€T BO3MOXHOCTh IPOBEPHTH BO3ACHCTBHE HArpeBaHUs
BBIXOJHOT'O KPYTALIEr0 MOMEHTA.

7.5.1.2 Paboune xapaKTePUCTHKH, TOPSIHH TBUTATENb

Paboune xapakTepUCTHKH MOJDKHBI H3MEPATHCA B KOHIE MCIBITAHUSA Ha
HarpeB, TMPOBOAMMOTO COTJAacHO 7.3, KOTOpOe, BEPOATHO IPOU3BOAWT
MaKCHMAJIbHBIF TEMIEPaTypHBIM CKAYOK POTOPHOTO SMMKAa aCHHXPOHHOTO
JBUTATENIsA, WJIA MaKCHMaJbHBIM TeMIIEpaTypHBI CKadyoK OOMOTOK craropa
ACHHXPOHHOTO JIBUTATENA U1 TOTO, 4YTOOBI TMONYYUTh XapaKTEPUCTHKH
KOMIUTEKCHOW  CHCTEMBI TIpM TOH TeMmmeparype. V3MepeHus  MOJIKHBI
MPOU3BOAMTHCS OBICTPO W JOJDKHA HAYMHATBCSA C CaMOi Majlod CKOpPOCTH,
HoJTlydaeMoi Ha WchbITaTeIbHOM creHnae (Touka 1 Pucynkos 3-6). Kommaectso
TOUCK Ha rpaduke JOHKHO OBITh JHOCTATOYHBIM, YTOO MOJYYHUTHh TOYHBIA 0030p
XapaKTEePUCTHKHA CO BCEMHM WX HEMPEPHIBHOCTAMU. Pucynkum 3-6 sABisorcs
MPUMEPOM KOJIMUECTB HEOOXOMMBIX TOYEK.

JlonycTuMble OTKIIOHEHUA: OOBABICHHBIH BpallalOmuii MOMEHT MpH JMr000it
TeMIepaTrype 1O  YKa3aHHOM  XapaKTepHCTHKE  MEXAYy  3HAUYCHHAMH,
COOTBETCTBYIOIIIMMHA  MaKCUMaJIbHOMY KpyTamemMy MomeHty u  90% ot
MaKCUMaITbHOW CKOPOCTH HE JIOJDKHA OBITh MEHbBINE 95% OT yKa3aHHOTO 3HAYCHUS.

7.5.1.3 XapakTepHCTHKH KPYTALIEr0O MOMCHTA, XOJOAHBIN IBUTATEh

Korga npurareab B XOJOZHOM COCTOAHHH corjlacHo MOK  60349-2,
OpWIOKEHU A.l, KPyTALIM MOMEHT JO/DKEH H3MEPATHCS MPH TOH ke Majion
CKOPOCTH, IS KOTOpOTO TOpAYMii ABWUTATeNlb  yke OblT m3MepeH (Touka 1
pUCYHKOB 3 - 6). M3mepeHHs MOJDKHBI TPOBOOUTHCA OBICTPO M TEMIEpPaTyphl
IOJDKHBI M3MEPATHCS B KOHIE MCIBITAHUA, YTOOBI 00E€CHEUYHTH, UTO TEMIIEpaTypa
HEe CHJIBHO OTnuaetcs. KpyTAmuii MOMEHT He Ao/bkeH ObiTh MeHee 95 % ot
YKa3aHHOTO 3HAYCHHUS.

7.5.1.4 UcnpiTanne CKOPOCTH Pa3BEPTKH MPH HOJIHOM KPYTSALIEM MOMEHTE

PaGoune xapakTepHCTHKH NOJDKHBI Pa3BEPTHIBAThCA BBEPX H BHH3 BO BPEMs
BCEr0 CMEKTPa CKOPOCTH, 3TAJOH KPYTAILEr0 MOMEHTa, OCTaBasiCh HA CBOEM
MaKCHMAJIbHOM 3HAY€HWH, KaK INPH NPOKPYYHBAHHH [BUTATeNsd, TaKk M NPH
TOPMOKEHHH, €CJTHA peJieBaHTHBI. He momkHbI HaOmoAaThCsl HUKAKUE OTKITIOYCHUS
U octaHoBkH. KooddumueHT m3MeHeHHss B CKOPOCTH IOMKEH COOTBETCTBOBATH
K2KIOMY NPUMEHEHHIO.

7.52  Xapakrepuctukd  SPQPEKTHBHOCTH  KOMIUICKCHOW  CHCTEMBI
(IOTIOTHUTENIEHBIH BHJ HCTIHITAHUS )

Ecnu tpebyerca nu3mepeHue notepb, OHU JOJDKHBI OCYLIECTBIATHCA B KOHIIE
UCTIBITAHUA HAa HArpeB Kak omucaHo B 7.3, OHHM JOJDKHA H3BJIEKAThCA OT
U3MEPEHUsI BXOJHAS MOIMHOCTh TMOCTOSAHHOTO TOKA M OT MeEXaHHYeCKOi
MourHocTH. Hebombmoe KommuecTBO ToUeK 0OBIYHO JOCTATOYHO.
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JlonycTumbIii  TIpeAen TMOTPEIIHOCTeH M3MEpeHWs BXOJHOM MOIMHOCTH
MOCTOSIHHOTO TOKAa HE JO/bKeH ObiTh Gonee 1 %, TouHOCTh mpubopa It
HU3MEPEHHsT KPYTAIIEr0o MOMEHTa JOoJbKHA ObiTh B mpeaenax * 0,5 % 3tanoHa
MaKCHMaJIbHOT'O KPYTAIIEr0O MOMEHTA IMPH 33aJaHHOW TEeMIlepaTrype, U TOYHOCTb
YCTPOMCTBA [Tl I3MEPEHUS KPYTAIIEro MoMeHnTa noibkaa 0sith 10 + 0,1 %. Ilpu
TPEBBIIICHIH JOMYCTHMOTO TIpeaesia TOTPelHOCTel, YKa3aHHOTO B HACTOALIEM
CTaHOApTe, [MOOMYCTHMBIE TMpPENEeNbl  JOJDKHBI  COIJIAaCOBBIBATBCA — MEXKIY
MOJIB30BATENIEM W HU3TOTOBUTEIIEM. Hcnonk3yembiii  JOMYCTHUMBIH  TIpEAEN
MOTPEITHOCTEHl  BMECTE ¢  MOJYYAIOIIMMCS  JIOMYCTUMBIM  OTKIIOHEHHEM
3¢ eKTUBHOCTH TOKHBI MTOKA3BIBATHCS HA XapaKTepUCTHKE Y(H(HEKTUBHOCTH.

CyMMHpOBaHHE TIOTEPh W METOJAOB B3aWMHON HArpy3KH, YIOMSHYTOrO B
7.2.3, MOTYT HCIIOJIb30BAThCS, €CIIM OHU COTJIACOBAHBI MEKAY IOJIb30BATENEM U
W3TOTOBHUTENIEM.

Il pumeuaHnue— B obopynoBanuu ¢ BbICOKHM KO3(D(DHULIMEHTOM TMOJIE3HOTO
AeicTBUS JOJDKHA MCIIOJIb30BAThCS H3MEPUTEIIbHAS CHCTeMa ¢ 00liee BHICOKOH TOYHOCTBIO.

7.6 CMemaHHbIE HCTIBITAHAS

7.6.1 ITpoBepka CUCTEMBI 3aIUATHI

7.6.1.1 DOmueprocHabxeHHe I KOHTPONBHO-H3MEPUTEIHHBIX NPHOOPOB
KOMILJIEKCHOW CUCTEMBI

KomnnekcHas cucrema no/mkHa paboTath OpH JIIOOOM HM3MEHEHHHM NOJAYu
SHEPTUM B MPEACTaX yKa3aHHOTO CIEKTpa, Oe3 mpepbiBaHUSA pabOTHl CHCTEMBI U
WHIVKAITA  TOBpexAcHUA. [loTeps OAHOTO WM HECKOJBKAX WCTOYHHKOB
JJIEKTPONIUTAHUS  JAOKHBI ~ TPUBOJWUTh K  BBIKIIOYEHHIO obparHoro
npeoOpazoBarens 0e3 Kakux-Tub0 TOJOMOK HJIH TMOBPEXKIACHHA B KOMIUICKCHOMN
cucreme. CucTeMa JOKHA MEPE3aMyCKaThCsl KOHTPOJUPYEMBIM CIIOCOOOM, KOT/a
YCTpOMCTBa YIIPABJICHHA MEPEYCTAHABIMBAIOT HCTOYHHKH JICKTPOTTATAHUA.

DNEKTPONUTAHUE KOHTPOJBHO-M3MEPHUTEIHLHOTO O0OPYIOBaHUSI HE JOJDKHO
3aBUCETh OT BXOJHOTO HAMPSKCHUA MATAHUST (PPUKIHOHHOHN NEepeaayu.

7.6.1.2 Hanpspxenne nutanusa (PPUKIUOHHOMN TIepeaaun

IIpoBepka AOMKHA OCYIIECTBISTHCS MOCPESACTBOM W3MCHEHHUS HAMPSIKEHHS
NUTaHUS OT MAKCHUMAJIbHOTO JI0 MHHUMAJBHOTO 33JaHHOTO padodyero auarma3oHa
JUTIA KOMIUIEKCHOW CHUCTEMBI, YTOOBI KOMITICKCHAs cucTeMa paboTana MpaBHIIBHO,
U 4TOOBl BBIXOJ KOMIUIEKCHOH CHCTEMBI PETYJIMPOBAICA W TOPMO3HJICA B
COOTBETCTBUM C YCTAHOBJICHHOH KpuBOi. PucyHox 9 mokaspiBaeT mpumep
pabouero nuana3oHa KOMIDICKCHOH CHCTEMbI HCTOUYHHKA HANPSKEHHS.
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PaGoumii nHana30H KOMIIEKCHOH CHCTEMBI IOIDKHA MPOBEPATHCS
BrixoaHas \ >

| 0_4,;/ \-

BxojHoe
HAIPSDKCHHS

KOMIUTCKCHOH CHCTEMBI IIOCTOSHHOI'O TOKA

4

Ykazannbii paGouuii 1HanazoH J

Bxonnoe HanpsLKEHHE MOCTOAHHOTO TOKa \[

7 IEC 25606
PucyHok 9 — ITpumep pabouero nuana3oHa KOMIUIEKCHOI CHCTEMbI HCTOUHHK. DKEHHS

7.6.1.3 IlpepriBaHHe HMCTOYHWKA HAMPSOKEHHA IS TATH (JOMOIHHTEIbHBIM
BHJI UCTIBITAHHA)

HcnbiTanne MOXET TMPOBOJUTHCS TIOCPENCTBOM  HCTONB30BAHUS  JBYX
noapAa4YnuKOB oCJaCA0BATCIIBHO, TaKue, Kak AJIsA FCHEPpUPOBAHUA
KPaTKOBPEMEHHOT0 TMEPEephIBa HANMPSDKEHHA HJIEKTPOCHAOKEHHA ¢ 3aJaHHOM
MPOIOJDKUTENIBHOCTBIO.

Pucynox 8 MOK 61377-2 wmm pucynok 10 MOK 61377-3 maer mpumep
BO3MOIKHO# CXEMBI UCTIBITAHMSL.

7.6.1.4 BHe3zanmHO€ W3MCHEHHWE HANPSKEHUA 3JEKTPOCHAOKEHUA IS TATH
(IOTIOTHHUTEIbHBIM BHA HCIIBITAHHUA)

UcnbITanre MOXET TIPOBOJMTHCS MOCPEACTBOM HCIONB30BAHUS MOAPAAIHKA
MapauIeIbHO PE3UCTOPY, COSOTMHEHHOTO Kak Ha pucyHke 9 MOK 61377-2 unm
pucyake 11 MOBOK 61377-3, koTophlii sBiger cobod TpuUMep BO3MOXKHOM
KOH(UTYPALUK CXEMBI.

Ucnertanme OCYHMICCTBIACTCA KAaK IPHU MNOPOKPYUHBAHUHW OABUTATCIA U
TOPMOYKEHUA.

7.6.2 TapMOHWKM BO BXOJHOM TOKe oOpaTtHOTO TIpeoOpazoBaTelis
(MOTIOTHUTEIbHBIN BUI UCTIBITAHMSA)

OO6paTtHbIit TpeoOpa3oBaTElh MOXKET MEPECEKATHCS C CHUTHAIBHON CHCTEMOM
KEJIC3HON TOPOTH, CHCTEMOM 3JIEKTPOCHA0KEHHS WIH APYTHMH CTAIIMOHAPHBIMU U
BCTPOGHHBIMH  ycTpoiictBamu.  JlaHHOe  OOYCIIOBIIEHO  I'eHEPUPOBAaHHEM
CHHYCOMIAIBHOTO  TOKA Ha  CTOPOHE  SHEprocHaOkeHWsI  oOpaTHOro
npeobpaszoparesis. BceiaeacTBue 3TOTO, BaXKHO M3MEPSITh CHHYCOHAATBHBIC
MEPEMEHHBIC TOKH Ha BXO/€ 00paTHOTO MpeoOpa3oBaTesii MpU Pa3HBIX YaCTOTaX
cTaropa.

TMonp3oBaTens OMKEH YKa3aTh MAKCUMAJIBHO JIOMYCTHMBIE CHHYCOW/IATBHEIE
TOKM (BETMYMHY U MPOAOLKHTEIIBHOCTE), B KAauecTBE (YHKUHHM YaCTOTEHI,
BXOJHOTO TOKAa KOMIUICKCHONH CHCTEMBI. Pe3yapTaTel M3MEPEHHS MOTYT
HCITOTb30BATHCS VTS YIIYUIICHHUS MOJACYETa BCETO YPOBHA TAPMOHHUYECKUX TIOMEX C
TpPaHCIOpPTa, yuuThiBas oO0mIee uuciao 00paTHEIX mpeobpaszoBareneid, aw3aitHa
JMHEWHOTO (PUIbTPA U IIP.
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IIpumeuaHnus

1 Jnst n3MepeHul AOJDKHBI UCIOJB30BAThCS NATYMK TOKA BBICOKOM TOYHOCTH, BMECTE C

TCCTCPOM HaCTOTHI.

2 TapMOHMKH 3JIEKTPOCHAOKEHHUs] MOJDKHBI PAaCCMAaTPUBATBLCS IMPU U3MEPEHHHM CYMMBI

ko3¢ puureHTa rapMOHUK.

7.6.3 VicibITanus Ha MHTEPQPEPEHLIMIO (IOTIOTHUTEIBHbIN BUI UCIIBITAHMU)
HcnsiTanune nomxHo npoBoauthes B coorBeTcTBHE ¢ CT PK MOK 61287-1.

7.7 UcciienoBaTe/ibCKHE UCIIBITAHUS
JlaHHBIE HCIIBITAHUS OTPAHUYEHBI JOTOBOPOM MEXKAY IIOJIb30BATEIEM M

HU3roTOBUTCIICM.

7.7.1 YcnoBus pa3pylieHus
[ToTeps curHana oOpaTHO# CBSA3U, JP.
7.7.2 BHe3anmHOE U3MEHEHNE HArPy3KH

YCHOBI/IH CKOJIbXKCHUA U I[p.
Tabnuna 1 — Cnucok UCHIBITAHUM

Ipenmer Ioamy sk Bug Uccrenosarens BosmozxkHOE
HCTIBITAHUSL -CKOE ayOmupoBaHue
HCTIBITAHHE ucnbitanns ¢ MOK
60349-2 u CT PK M3K
61287-1

HcnbiTaHpe Ha HarpeB 73 X - X

JonmomHuTETEHOE UCTIHITAHHUE 7.4 Ecmu

JUTS TTAPATIIETbHBIX TIPUMEHSET

ACHHXPOHHBIX NBHIaTeIcH -Cst

Paboune xapakTepuCTHKH, 7512 X

JBUTaTEIb TOPIUMA

Paboumc xapakTepuCTHKH, 7513 X

JBUTATCIIb XOJIOAHBIN

Hcmbrranue ckopocTH 75.1.4 X

Pa3BEPTKH [PH TOIHOM

KPYTAIIEM MOMEHTE

XapakTepucTuKu 752 Jononuu- X

3¢hdexTHBHOCTH TCIbHBIH

DICKTPOIUTAHKE AT 76.1.1 X

YCTPOMCTB YNPaBICHUS

Hanpsokenne nuranus 76.12 X

(pUKIMOHHOrO MPUBOAA

IpepriBanye HAIPSDKEHUS 7.6.1.3 Hononau-

SIEKTPOCHAOKCHIS I TATH TEIILHBIH

Pes3koe uamMeHeHHE 76.14 JlononHu-

HaIPSDKCHUS TENbHBIN

SNEKTPOCHAOKCHHS )T TATH

I'apMOHMKH BO BXOJHOM TOKC 76.2 Honomnxu-

obparHoro npeobpasosateiis TCIIbHBIH

Hcnbrranne Ha noMexu 763 Homnonxu- X
TCIBHBIN

YcnoBus paspyneHus 7.7.1 X

Buesannoe nsMeHeHHE 772 X

HArpy3Ku
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Hpuinoxenne A
(obs3arenbHOE)

Cornamenue MEKAY MOJIb30BATE/ICM H H3TrOTOBUTC/ICM

A.1 CnenuajbHbie TpeOOBaHHSI TOJIb30BATENISA, KOTOPbIe MOJLKHBI
YKa3bIBATbCS H COTJIACOBBIBATHLCS € H3r0TOBUTEJIEM

Hoanynxr IIpeamer

O6acTh JEHCTBHUSA U PEAMET

JlybnupoBaHuie HCTIBITAHUA

HcmsiTanme B 1ieXe W TPAHCTIOPTHOM CPEZICTBE

5.1 Yepuenume XapakTEPUCTHK I HHU3KOTO W BHICOKOTO HAMpsSKEHUI
3JIEKTPOCHAOXKEHUS AJIs TATH

6.2 Cnyuan, xorga He TpeOyeTcsd THIIOBOE WCTBITAHHUE WIH HE HOIKHBI
TIPOBOAUTHCS MTOBTOPHO

6.3 HccnenoBareabCKUe UCTIBITAHUS

7.2.1 CuMyaHpoBaHNE OXJIAXKICHHUS

7.2.2 V3mepeHue MEXaHWYECKOH TIOJC3HOM IUIOIIAAM  MOCPEACTBOM
CYMMHPOBAHHA OTEPh WIIM HEMIPEPHIBHOTO METOAA

7.2.4 MaxkcuMaiabHO IOMyCTUMOE OTIMYKE B AUAMETPE Kojleca

7.2.4 JomomautenbHas  pabodas  XapaKTEPUCTHKA B HEKOTOPHIX
WCITOJIB30BAaHMA NapajuieIbHBIX IBUTATENICH

7.3.1 HcnblTaHue Ha HarpeB

7.4 JIOMOJHUTEIbHBIC HWCIBITAHUA U TAPAUICIBHBIX  ACHHXPOHHBIX
JBUTaTENIeH

75.1.1 KonuuecTBO  XapakTepUCTHK, KOTOpHIE JAOIDKHBL  OBITH
HAYCPUCHBI

7.5.2 Xapakrepuctrku 3(PEKTHBHOCTH: JOMYCTUMBIE OTKIIOHCHHS H METOT
HCIBITAaHUS

7.7 HWccnemoBaTenbCKue UCIIBITAHUSA

Tab6muma 1 JIOmOJHUTETBHEIE UCTIBITAHUS
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VIK 625.14:006.354 MKC 45.060.10

KuiroueBble c10Ba: KOMOMHUPOBAHHBIE WCMbITAHUS, IEPEMEHHBIH TOK, CUCTEMA
yIpaBICHUS
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Karazsr odeertik. Kapin Typi «KZ Times New Romany,
«Times New Roman»

IlTaprTe! Gacma Tabarsr 1,86. TapaneiMel ~ maHa. Tamcepeic

«Kazakcras ctanmapTray *KoHE cepTH(UKATTAY HHCTHTY THD»
peciyOMKaIbIK, MEMIIEKETTIK KOCITTOPHBI
010000, Acrana kanacel OpsiHOop kemeci, 11 yid,
«DTaJOH OPTAIBIFED» FUMapAaTHl
Ten.: 8 (7172) 240074
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