IlepBblii MeKIYHAPOAHBIH CTAHAAPT HA TBEPAOTEIbHBIE pefe
(IEC 62314, Ed. 1); xpuTHueckmii 0030p

I'VPEBHY B. 1.

Criandapmi Mexcdynapodiiold aiexmpomexiuseckod
gomuceuy (MIK) seasomoen gawHeidmumy doxysernig-
MU, PEYALPVIONIEMY MEXCOVNGPOIHWIO MEXHUMECKYID RO=
AUPIHKY, d MAKNE FEXHENECKW0 HOAUNRMLKY OmOeihiy
CHIPGH, HANNOHAAGHBE CMGHOGDRIN KOMOPLX HORECGHS
wa ocxoge criandapmos MIK Mosmomy anodke Hemoy=
Hoemy,  HedomMogaxy iy Hesemde  opayviiuposky @
cmandapmaxy MIK mozym npusecmin K OMENE CCPLEIHBM
nocredemauar, fpugeden kpumuveckul anaius mpedo=
ganild mepeod pedaxnun cmandapma TEC 62371420606,

FEImTeBre COORBA . AnYHpOsooukoghe pete,
O0IGCMme NPUMENERUR, XOPIKMEPUCMEKE, KOHCHIDYRIUS,
crandapm

TBepaoTenbHbIE TOXYNPOBOAHUKOBBIE perie
MOSIBIJINCh Ha pbiHKe B 70-X TOmax MpOIUIOro
CTONIETHSI W 3a TPOLICIIINE NECATHUICTHS MOTYYHIIH
HIUPOKOE PACHpPOCTPaHEHHE BO MHOTHX O0JACTAX
TexHUKHU. [TOCKONIBKY 110 CBOEMY NPUHIUIY JACUCTBUS
W BHYTPEHHEMY YCTPOHCTBY OHH CYyIIECTBEHHO
OTJINYAIOTCS oT TpaIUIIMOHHBIX
ANIEKTPOMEXaHUYECKUX pelie, TO, ECTeCTBEHHO, YTO
CTaHJAapThl Ha DJIIEKTPOMEXaHWYECKHE pele Mallo
MOJXOJAT JUIsl ATOTO Kilacca pene. Tem Oonee cTpaHHO,
9TO  MEXAYHApOAHBIM  CTAaHAApT,  CHEUUANBHO
HaNMCaHHBIH s TBepaoreiapHbix pene (IEC 62314
Solid-state relays), Bmepssie mosiBuiics sminb B 2006
rogy. Llenpto pmaHHOW  TyONMUKamuM  SIBISIETCS
KPUTHYECKUI aHan3 TpeOOBAaHWH MEPBOH pedakiuu
crangapta |EC 62314:2006.

IIpeameTt u 001acTH NPUMEHEHHs CTAHIAPTA

11. B pmanHOM pasaene  yKasbIBaroTCs
OTpaHMYEHHS Ha 0O0NacTh NPUMEHEHUs CTaHAapTa.
CormacHo craHaapTy 3Ta OOJIACTh OrpaHMYHBACTCS
TBEPJOTENBHBIMH pefie ¢ HOMHUHAIBHBIM HAIPSHKEHUEM
750B u nepemennbiM Tokom 160A. B mpumeuanumn
yKa3bIBaercsi, 4ro TpeOoBaHMs Ha TBEPIOTEIbHBIC
pene ¢ BBIXOAOM IOCTOSHHOTO TOKAa HaxXoIsTCS B
pa3paboTke. Y’ke OIHO TONBKO 3TO TNpUMEYaHHE
BBI3bIBAET  HENOYMEHHWE. 3aueM HYXHO  ObUIO
BBIITYCKaTh B OOpallleHne CTaHIapT Ha TBEPIOTENbHbIC
pee, 3aBeoMO MOKPHIBAIOIINK JTUIIb Mallyl0 TONHKY
TaKUX peJe, UMeImMXcs Ha peiHKe. Kpome Toro,
MHOTHE THIIBI TBEPIOTENbHBIX pelieé C BBIXOJHBIM
aNeMeHTOM B Bujae JByx MomHbix MOSFET
TPaH3UCTOPOB MOTYT KOMMYTHPOBATh M IE€PEMEHHBIN
W TIOCTOSIHHBIH TOK, puc. 1.

The standards of the Imrermanional Flecirorechnical
Commission (TEC) are the mafor documents that regulate
the internatiornal technical policy as well as the techiical
policy af individual couniries whose national standards
are developed on fhe bazsis of the TEC standards.
Therefore, amy imaccuracies, uncertginties or  fuzry
definitions in TEC standards cam resull in very serious
consequences. A crifical review of the first edifion of the
TEC 62314: 2000 svandard is given.

Key words: semiconducror relays, field of
applicarion, chargacleristics, design, standard
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Puc. 1. [IpuHniunuanbHas cxema TBEpOTEIBHOIO pejie
Ha MOSFET Tpan3ucropax, mpeaHa3HauYCHHOTO IS
KOMMYTAITUHU ¥ IIEPEMEHHOI'0 U TTOCTOSTHHOTO TOKa

Jla u cam crangapt (B npumeyanuu K 1. 3.1.8)
MIPU3HAET, YTO HEKOTOpPHIE MOTYNPOBOAHUKOBBIE pejie
MOT'YT paboTaTh U Ha MEPEMEHHOM M Ha MOCTOSHHOM
toke. [lomyuaercsi abcypaHas cuTyanusi KOTAa OfAHA
MOJIOBMHA TaKOro pejie MoKpbIBaercs cranaaprom |EC
62314, a npyras nonoBuHa — HeT. He sicHO Takxke, 0
KaKMX 3HAYCHUSAX TOKAa WM HaNpsHKEHUS HICT pedb,
MOCKONIBKY A7l MONYMPOBOJHUKOBBIX — MPHOOPOB
OOBIYHO YKa3bIBAIOT AMIUIUTYIHbIC 3HAYEHHS, B TO
BpeMs Kak JUIi OOBIYHBIX 3JIEKTPOMEXaHUYECKHX pelie
— yale JedCTByolMe 3HadeHns. Takue BOJIbHOCTH B
MEXKJyHApOJHOM CTaHJapTe, MO HalleMy MHEHHIO,
HEJIOMYCTUMBI.

1.2. B nanHOM paszjene oOTMedaercs, 4To
CTaHJIApT paccMaTpUBaeT TBEPJOTENbHBIE pele Kak
OTHENbHBIA  KOMIIOHEHT, TMpeJHa3HAYEeHHbIA IS
BCTpaWBaHHWs B Jpyroe oOopyqoBaHWE, a HE Kak
OTJENTbHOE YCTPOWCTBO, TO €CTh, TBEPAOTENBHOE pelne
He MPeHa3HAYeHO ISl BBITOTHEHUS TPSMBIX
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byHKINH u MIO3TOMY TpeOOBaHUS o
ANEKTPOMAarHUTHOW COBMECTUMOCTH B CTaHAapTe He
paccmaTpuBatoTcs. [lo HamemMy MHEHHIO, 3TO BeCbMa
CIOpHOE CYXIeHHe. Bo-mepBpX, OYeHb YacTo
TBEpJOTEIbHBIE peElieé HUCHONB3YIOTCS s IPSIMOro
BKITIOUEHHsI  JJICKTpOABHTaTeNel, HarpeBaTelIbHbBIX
3JIEMEHTOB, OCBETHTENbHBIX JIaMN | T.11. [Ipu aTOM Bee
o0opy/moBaHHE KaK pa3 M COCTOMT M3 STOr0 Camoro
pemne 5 Harpysku, a YCTOMYUBOCTh K
ANEKTPOMAarHUTHBIM BO3ACHCTBUSAM B TaKHUX CIydasx
OyZleT MOJHOCTBIO ONPEAENATHCS YCTOHYMBOCTBIO K
HUM JIMIIb CAaMOTO TBEPJIOTENLHOTO pejie, a He KaKhuX-
TO APYTHX 3JIEeMEHTOB. Bo-BTOpBIX, caMo 1o cede axe
MPOCTOE TBEPJOTEILHOE PEJe COACPKHUT OOJbIIOe
KOJTMYECTBO CIJIOXKHBIX BCTPOGHHBIX 3JIEKTPOHHBIC
KOMITOHEHTOB: CBETOMITYYAIOINX TN OJIOB,
¢$hoToMoMOB WM (POTOTPAH3UCTOPOB, 3IJICKTPOHHBIX
YCUIIATENE M TPUITEPOB, CXEM CHHXPOHHU3AIHMH C
CEeThIO, DJIEMEHTOB 3aIIUTHl OT MepeHanpsHKEHUH W
T.J., 9TO XapakTepH3yeT CKopee YCTpOICTBO, a He
9JIEMEHT. B-TpeTbux, cerofHs Ha PHIHKE MOSBUIHCH
TaK Ha3blBae€Mble «UHTEJUTUTCHTHBIE» TBEPIOTEIbHbIC
pelie ¢ paclHMpeHHbIMUA (DYHKIUSAMHU, CHAaOXCHHBIC
CIIO)KHOM  3JIEKTPOHMKOW, a HHOorja Jaxe W
MUKpornpoiieccopoM.  [lo  BbImenepedrciIeHHbIM
NpUYMHAM, TI0 HalleMy MHEHHWIO, TpeOOBaHHUS IO
ANEKTPOMAarHUTHOW  COBMECTHMOCTH  00s3aTEIbHO
JOJDKHBI OBITh BKIIOYEHBl B CTaHIApT Ha TaKHe
OTHOCHUTEIBHO CIIOKHBIE JJIEKTPOHHBIE YCTPOMCTBA,
KaK TBEpAOTEIbHBIE perie.

1.3. CraHgapT HCKIIOYaeT M3 PacCMOTPEHUS
TBEPAOTEIbHBIE PEJI€ C MOHOJIUTHOM CTPYKTYpOH,
OZIHAKO HE OOBSCHSET, YTO UMEHHO MOHMMAETCS TOA
«MOHOJIUTHOH CTPYKTYpOI».

Puc. 2. Teepnorensubie pene pupmsr Crydom ¢
MOHOJIUTHOW CTPYKTYpOM

Kpome Toro, omnpeneneHne «rBepAOTEIbHOMY
pene», mannoe B 1. 3.1.1 (aHanu3 3TOro OnpemeacHus
MPHUBEIACH HW)KE) BOBCE HE WCKIIOYAeT HAINIHE
MOHOJIMTHOW CTPYKTYpPHI y TBEPAOTEIBHOTO pele.
Bomee  TOro, TEPMHUHBI  «TBEPAOTENBLHOE» W
«MOHOJIUTHOE» SIBJIIOTCA IOYTH CUHOHHMMaMUu. Takoe
COBEPILICHHO HE ONpEJeICHHOE OrpaHnveHne 00JIacTh
NPpUMCHCHUA CTaHJapTa SABJIACTCA, II0 HaUEMy
MHCHUIO, HCAOMYCTUMBIM. B kauectBe npumepa
MOXHO MPUBECTU TBEPAOTCIBHBIC PCJIC MMHUPOKO

u3BecTHoii kommanuu Crydom, yxe MHOro Jier
CTIeUAIN3UPYIOIEHCS Ha BBITyCKE TaKUX pele, pHC.
2, KOTOpbIE TPEACTABISIOT COOOW MOHONUTHBIE
CTPYKTYPBI, ONPECOBAHHBIE MIACTMACCON WIIH 3aIUThIC
STOKCUAHBIM KOMMayHIOM. B HEKOTOpBIX ciydasx, B
€IMHBIA MOHOJNHUT MHTETPHUPOBAH TAKKE M PajuaTop.
Cornacuo crangapry |EC 62314 nonyuaercs, 4to 3TH
pene He MOANANalOT MOJA ero o0JacTe AeHCTBUS
TOJIBKO TOTOMY, 4YTO OHH 3aMOHOJIHMYEHB B
SMOKCUAHBIA KoMmayHA? Kakas B SToM Jormka, He
MOHSTHO.

1.4. CtaHgapT HCKIIOYAEeT M3 PaCCMOTPEHUS
MOJTYNPOBOAHUKOBBIE KOHTaKTOpbl, HO HE JaeT
HUKAKOTO  ONpeNeNieHUs] TEPMUHY  <KOHTaKTOp».
OnHako, 0e3 YETKOro OompeleNeHHsT OTIUYUN MEKIY
pere W KOHTaKTOpOM HEBO3MOXKHO YCTAHOBHUTH,
pacmpoctpansieTcs Ju JIeWCTBHE AaHHOIO CTaHAapTa
Ha TO WJIM MHOE KOHKpeTHoe m3jaenue. B pesynbrare
MPOBEICHHOT0 HaMHU aHajH3a, yIaloch YCTaHOBHUTH,
4YTO Ha CETrOMHSIIHUHA [eHb HE CYIIECTBYET UYETKHX
TpaHHIl MEXKIy KOHTaKTOpOM U pele M UYETKHX
onpeleleHn,  TO3BONSIOMIMX  OAHO3HAYHO W
OINIPEJECIIEHHO OTHECTH TOT WJIM WHOM KOHKPETHBIN
KOMMYTallMOHHBIH amnmapar K KOHTaKTOpaM HIH K
pene. Cxopee HA0OOpPOT, B TEXHUYECKOH JHTEpaType
CerOJHsI ~ CYyNIECTBYeT  TOJHBIA  MPOW3BON B
IIPUCBOCHUM HA3BaHUI «perne» UM «KOHTakTop». Ilo
KakoMy KpHTEpHUIO, HallpuMep, MHPOBOW JHIEp B
005acTu ANEKTpOTeXHUKH KoHlepH ABB oTHec gacTb
CBOMX TBEPJOTEIbHBIX KOMMYTAlIMOHHBIX aIllapaToB K
KaTeropuy «pejie», a APYIylo 4YacTh K KaTeropuu
«KOHTaKTOPBI», pHc. 3?

Tuna R100 u R300 na R111 n R31

MonynpoBOAHUKOBLIE KOHTAKTOPLI
20, 30,45 A

TeepAoTensHble pene
90A (opgHodasHoe) u 75A TpexdasHoe

Puc. 3. [TonynpoBoTHUKOBBIE KOHTAKTOPHI U
TBEpAOTEIbHBIE pene komnanuu ABB

EnuHcTBEHHOE NPUHIMNMATIBHOE OTJIHYHE, KOTOpOe
HaM yZaj10ch 0OHAPYKUTh, aHATM3UPYIO TEXHUYECKUE
MapaMeTpbl 3TH JABYX TPYII H3JENUN, 3TO TO, 4YTO
KOHTAKTOPHl ~ BBIITYCKAIOTCS  YKOMIIEKTOBaHHBIMHU
pamuatopamu, a peie 0e3 Hux (4TO mpaBnma, He

OCBOOOXKJIa€T TOTPEOUTENIE OT  HEOOXOIMMOCTH
CaMOCTOATEIbHO ~ MPHOOpEeTaTh  paauaTtopel W
MOHTHUPOBATh Ha HHX peine). Beixoaur,
TBEPJOTEIBHBI ~ KOHTAKTOp — 3TO0 TO K€
TBEpPJOTENIHOE  pejie, HO  YCTAHOBJICHHOE Ha

paauarope? Ha oHOM M3 aHTIIOSI3BIYHBIX MIHTEpHET
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CaliTOB HaM yJajoCh HaliTH aOCONIOTHO OJTHO3HAYHOE
MOATBCPIKACHUC STOU JOraaku. OZ[HaKO, MIPpUHATUC
TAaKOro KpUTEpUA, KaK OTCYTCTBHC WJIM HAJIA4YNC
paamatopa  JUIS  OTHECEHHS  KOMMYTAallHOHHOTO
ammapata K pelle HMIM K KOHTakTopy Ham
npeAcTaBiseTcd MomHbIM abcyprnoM, puc. 4. Kpome
TOro, CiIeayeT MMETh BBHUAY , UTO IIPU HOMHHAJIBHBIX
tokax 10 u Gonee amriep 1000# MOTYIPOBOTHIUKOBBIH
KOMMYTALIMOHHBIA ammapar (Kak KOHTaKTOp, TaK H
pene) TpeOyer Hammuusi paauatopa. be3 paamaTopa
9TH armapaTbl CHOCO6HI)I MMponyCcKaTb JIMIIb
HEeOOJIBIYI0 YacTh HOMHHAIIBHOTO TOKA

Puc.4. TeepaoTenbHOE pelie, yCTAaHOBJICHHOE Ha
paguaTope — 3TO YK€ HE PEJIe U Ha HEro yXe He
pacnpoctpansiercs aericteue crangapra |EC 623147

Takum o00pazoM, MpH OTCYTCTBHH YETKO
ONIPEJECIIEHHON TPaHULBI MEXKJY <KOHTAaKTOpOM» H
«pere» OCTAeTCs COBEPUICHHO HE MOHATHBIM, Ha KaKUe
)K€ HMEHHO W3JEIUHM PACIPOCTPAHSETCS JEHCTBUE
craHiapra, TeM Ooiee, YTO YCTaHOBJIEHHas B
craHzapre  BepxHss ~ rpanuna  TokoB  (160A)
XapaKTEepPHU3yeT, CKOpee, KOHTAKTOpBI, HEXEIU pelle.
Ecnu Takyro rpaHully yCTaHOBUTH HE NPEACTABIISIETCA
BO3MOXHBIM, TO JaHHBIA ITYHKT, OTpaHUYUBAOLIUI
o0nacTb TpPHUMEHEHHUs CTaHAapTa, JIOJDKEH OBITh
HCKIIIOYEH, KAK COBEPIIEHHO HE ONPEEIICHHBII.

2. TepmMuHBI U onpenejeHUs

21. B n. 3.1.1 npuBeacHO ompeneneHne TEPMHHY
«TBepaoTenpbHOE pene». CormacHo CTaHmapTy — O3TO
3JIEKTPUUYECKOE PENIE pearupyroniee Ha BO3/EHCTBUE,
MPOU3BEAEHHOE 3JIEKTPOHHBIM, MarHUTHBIM,
ONTUYCCKMM WJIM JPYTUMH  KOMIIOHGHTaMu  0e3
MEXaHUYeCKOro repemenieHus. B ob0mem cioydae
J000E  JJIEKTPUYECKOE  pelie  MMEET  BXOIHOMH
YyBCTBUTEJIbHBIN 3JIEMEHT, PEarupyrolluid Ha TO WIIU
HHOE BXOJHOE BO3JIEiCTBHE, 171 BBIXOJTHOM
HUCIIOJIHUTEIBHEIN 3JIEMEHT, MPOU3BOIAIIAN
MEPEKIIIOYeHHsI BO BHEIIHEH Iienu. B 0ObIYHOM
SJIEKTPOMEXAaHUYECKOM pele — 3TO KaTylka ¢
MAarHMTHOM CUCTEMOI M KOHTakThl. B TBepaoTEIbHOM
pene — 3To BXOJHAs LENb YINPABJICHUS U BBIXOIHOU
MOJYNPOBOJHUKOBBIN KOMMYTallMOHHBIN 3JIEMEHT.

Kak BugHO U3 ompeneneHus, JaHHOTO B CTaHIApTE, B
HEM OroBapWBaceTCsi TONBKO MPHHIUI IOCTPOCHUS
Henu ynpasieHus (LeMb YIpaBJICHUS HE JOJDKHA
CO/Iep)KaTh MOJBHMKHBIX JJIEMEHTOB) W HHKaK He
XapakTepu3yercs CHjioBas Ilellb, TO €CTh IIellb
komMyTanuu. [loaToMy, Toa ompeneneHue, JaHHOE B
cTaHJapTe, IOIXOOWT,  Hampumep, (Qortopere,
COCTOslee M3  TOJNYNIPOBOJHUKOBOTO  JIATYMKA,
MOJTYNPOBOAHUKOBOIO  YCHJIMTENSE W BBIXOTHOT'O
aneKkTpoMarauTHoro pene. C  Apyroii  cTOpOHHI,
XOpOIIO M3BECTHA KOHCTPYKLHUS pene, B KOpIyce
KOTOpOro (3arojHEHHOM SIMOKCHIHBIM KOMITayHJIOM)
MOMEILIEH TOJYNPOBOJHUKOBBIM KOMMYTAllMOHHBIN
ANIEMEHT (THPHCTOpP, TPAH3UCTOP), LEMb YIPABICHUS
KOTOpOTO obpa3oBaHa TEPKOHOM. Karymxka
yIpaBJIeHUS 3TOTO TEpKOHa 00pa3yeT MAarHHTHYIO
Lenb ynpasieHus pene. Perne Ha TakoM TpUHIMIIE
XOpOIIIO M3BECTHBI U MIMPOKO npuMenstoTes [1, 2]. Ho
TEPKOH COACPKUT TOJBHKHBIE DIIEMEHTHl M, CTallo
ObITb, TaKoe YCTPOWCTBO HE MOXeT OBbITh Ha3BaHO
«TBEPAOTENBHBIM peNe», HECMOTps Ha TO, YTO OHO
yIOBIETBOpsieT  aOCONIOTHO BceM  TpeOOBaHHAM
crangapta |EC 62314 3a uckiroueHreM onpeneneHus
CaMoro TEPMHUHA <TBEPAOTEILHOE perey.

[lo Hamemy MHEHHIO, ONpeneNeHns TepPMHUHA
«TBEPAOTENBHOE peie» IMPEACTaBICHO B CTaHIapTe
IEC 62314 He KOppeKTHO M TpeOyeT IepecMoTpa ¢
OpHEHTallMell  Ha  «TBEPAOTENbHBIN»  XapakTep
BBIXOJJHOT'O JJIEMEHTa, OCYIIECTBIIAIOUIETO
KOMMYTAllMIO BHEIIHEH Lenu, a He Ha KOHCTPYKLHUIO
LENH yIpaBJICHHS.

2.2. B n. 3.1.4 cranpapTa AaHO ONpPE/CICHUE
TEpMHUHA «HOMHUHAIBLHOE U3O0JISIIMOHHOE HAMPSDKEHUE»

Kak GHA4YCHUA HaNpsLKECHUA PINI | KOTOpOro
OroBapuBarOTCA  JUBJICKTPUUCCKUEC  UCHBITAHUA U
MHHHMAJIBHBIC paccToAHuA 1o MMOBEPXHOCTHU
N30 OHHOT'O Marepuajia MCKOY ABYMsL

SJICKTPOIPOBOJAHBIMU YaCTAMU. Ilo HalI€eMy MHCHUIO,
9TO BeCbMa CTpaHHasd W HHUYEro, 10 CyTHU, HC
onpenenstomas QGopmyiauposka. Ilpu onpenenennu
TEPMUHA KAU30JIALUOHHOC HAIIPAKCHUEC> JTOJIDKHO 6I)ITI)
COBEPILICHHO YETKO M HEIBYCMBICICHHO OTrOBOPEHBI
nenu, K KOTOPbIM 3TO HAIIPAKCHUC OTHOCUTCA
(mpuknanpiBaercs). s TBEpAOTENBHOrO pene IMof
HU30JIALMOHHBIM HaIpsKCHUEM 06I)I‘IHO IIPpUHATO
MMOHUMATh HAIPKECHUE MCEKAY BXOAHBIMH LCIIAMU
YIIpaBJICHUA W BbIXOAHBIMH IICIIIMU KOMMYTAllUH,
BKJIFOUCHHBIMHU B ICTIb HAI'PY3KH, a TAKKC HAIIPSHKECHUC
MEXIy METaJUIMYecKOM MOBEPXHOCTBIO KOpITyca pere,
npenHa3HaYCHHOM ISl COMPUKOCHOBEHHS C BHEIIHUM
paanuaTopoM U BCEMU OCTAJIbHBIMU TOKOIIPOBOASAIINMUA
BbBIBOAAMU pelIC. ITo HalmieMy MHCHHIO, UMCHHO TaKO€

ompeneneHne  ObUt0 OBl OPaBWIBHBIM  JUIS
paccMaTpuBaeMoro TEPMHHA.
23. B n. 315 cramgapra mnpuBOAMTCS

OnpeaAcICcHUEC TCPpMUHA KHOMHWHAJIbHOC UMITYJILCHOC
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BBIJIEp)KMBAEMOE HAMPKEHHUE» KaK «aMILTHTYTHOTO
3HAYCHUS  HaNpsOHKEHUs  3aJaHHOW  (GOpMBI U
MOJISIPHOCTH KOTOPOE TBEPJIOTENLHOE pele CHOCOOHO
BbIIEp)KaTh  0€3 TOBpPEeXAEHHS TpU  3aJaHHBIX
YCIOBUSIX WCHBITAHUS AJISI KOTOPBIX OTOBapUBAIOTCS
MUHHMaJbHBIE  PACCTOSHHSA 1O  TOBEPXHOCTH
H3O0JISIIIIOHHOTO MaTepHuaa MEKIY JBYMSI
AJIEKTPONPOBOIHBIMU YacTsiMu». W onsTh, kKak W B
MPEAbIAYIEM cilydae, He ONpENeIeHO O KaKuX Iemsax
perne, K KOTOpPbIM HPUMEHHWM JaHHBIH TEPMHH, HICT
peub. [leno B TOM, 4TO B TBEPJOTEIHHOM pelie HMEeTCs
HECKOJIbKO HE3aBUCHMBIX H30JIMPOBAHHBIX JpPYr OT
Jpyra Ienei, K KOTOPBIM MOXeT OBbITh MpHUMEHEH
TEPMHUH HUMITYJIECHOE BBIJIEPKUBAEMOE HAMIPSDKEHHE,
mpuyeM  5TH  [ENH  HMMEIT  CYIIECTBEHHO
pasyMyaromuncs YPOBEHb W30JIS1 1Y, a,
CIIEIOBATENBHO, U BBIIEP)KUBAEMOT0 HAMPSHKEHHS, YTO
JiefiacT COBEPIICHHO HEOIpeNeIeHHBIM 3TOT TEPMHH.
Hanpumep, B tBepaorensHoM pene tuna R111/25 (c
HOMUHAJIBHBIM  pabounm  Hampsbkenuem — 280B
MEPEMEHHOI0 TOKa) BBIACPKUBAEMOE HMITYJILCHOEC
aMIUTUTYIHOE 3HAaueHHWE HAMpPKEHWs, Ha BBIBOJAX
KOMMYTAallMOHHOTO dJIEMEHTa MOXKeT JocTuraTh 650B,
a  MeKIy Uenbl0  YNOpaBlIeHHs H  IENblo
KOMMyTallmoHHoro  siemeHra —  4000B. B
MaJIOMOIIHOM TBepaoTenbHOM pene Tturma H11D1
BBIJIEp)KHBAEMOE UMITYJICHOE aMIUINTYAHOE 3HAUYCHHE
HampsDKEHUs]  Ha  BBIBOJAX  KOMMYTallMOHHOTO
anemenTa Moxker nocrurath 300B, a Mexay Ienbro
yIIPaBJICHUS W LENbI0 KOMMYTAIHOHHOTO 3JIeMEHTa —
7500B. Tak u4TOo € Takoe B JaHHOM CcClly4ae,
Hanpumep, HOMHWHAIIbHOE UMITYJIbCHOE
BBIJIEp)KMBAEMOE HAIIPSDKEHHE?

2.4. B . 3.1.6 crannapra gaercs onpeseieHue
TEPMUHY  «HOMHHAJBHBIM  paboumii TOK»  Kak
HOPMaJIbHOMY pa0o4eMy TOKY KOTOpBIH MpOTeKaeT
4yepe3  TBEPIOTENbHOE pelie  BO  BKIIOYEHHOM
(OTKpBITOM) COCTOSHMM TpPH Yyd4eTe HOMHHAIBHOI'O
paboyero HampsDKEHUS, HOMUHAJIBHOH  4YacTOTHI,
KaTeropuu Harpy3Kku " Meperpy3ouHon
XapaKTepUCTUKU TpU Temmepatype cpeabl 40°, ecnn
WHOE HE OrOBOpPeHO. B 3TOM onpeneneHnu, BO-mepBhIX
HE IIOHATHO, 4TO TAaKO€ «HOPMAJIBHBIN» TOK, U KaKOU
TOK SIBJISIETCSI «HEHOPMaJbHBIM»? Bo-BTOpBIX, Kakoe
OTHOIIEHWE K  TOKYy, MpOTEKallleMy  depe3
BKJIFOYEHHOE (TO €CTh C BBIXOJHOW KOMMYTAllMOHHOM
LETbI0, HAXOAAIICECS B TIPOBOISIIEM COCTOSTHIH) pesie
uMeer pabodee  HamNpsHKEHHWE, KOTOpoe  ObLIO
MPHUJIOKEHO K BBIXOJHOM IIeMK pele TMepea ero
BKJIFOYCHHEM. Benb mocie BkiIroueHus (OTHHpaHMs)
perne, HU O KakoM paboueM HamlpsHKEHUH HE MOXKET
OBITh U PE4H, TIOCKOJBbKY BO BKIIOUYECHHOM COCTOSIHUH
HA KOMMYTAllHOHHOM DJJIEMEHTE OCTAeTCsl JIHIIb
HeOOoNbIIOE TMajeHue HampshKeHHe, COCTaBIISIONICe
JOMM — eOUHMIBI BOJbTa (B 3aBUCHMOCTH  OT

NPOTEKAIOUIEr0 TOKa). B-Tperbux, Kak HW3BECTHO H3
TEOPUU CHIJIOBBIX IONYIPOBOJHUKOBBIX TPHOOPOB,
€IMHCTBEHHBIM KpUTEpHUEM, OrpaHUYMBAIOIIEM
MPOTEKaHUE 4Yepe3 HEro yCTaHOBUBLIETOCS 3HAUEHUS
TOKa, SBIISIETCA TeMmIepaTypa €ro BHYTpEHHEH
CTPYKTYpPBI, KOTOpasi B CBOIO OYe€peab 3aBHCHT OT

HaJIW4YMAS  WIA  OTCYTCTBUS  pajaudaropa, BuUJla
OXJIAXKJCHUSA (ecrecTBeHHOE, BO3JYIIHOE
MPUHYIUTENbHOE, BOASHOE ¥ T.I.). B CBs3H C
H3J105KEHHBIM, Ham [IPENCTaBIISAETCS Oonee

MPaBUJIBHBIM TaKOE OMNpEAeNeHUEe «HOMUHAIBHOTO
paboyero TOKa». 3TO MaKCHMaJbHOE IeWCTBYIOIICE
3HaYeHWE TOKa B  YCTAHOBUBLIEMCS  PEXHME,
JUTUTENBHO TPOTEKAIOIIEro 4epe3 KOMMYTHUPYIOMIUH
JJIEMEHT pene, NpH KOTOpOM TeMmIepaTypa ero
BHYTpEHHEH CTPYKTYpBI HE MPEBOCXOIUT
MaKCUMallbHO JONYCTHMOW JUisi JAaHHOTO THIA H
MaTepuajga  TONYNPOBOIHUKOBOH  CTPYKTYpBI, C
y4eToM JaHHOTO THIMa paJdaTopa W JaHHOTO BHJAA
OXJTXKICHU S Opu  TeMmIeparype  BHEIIHEH
okpyxaromieit cpen 40°.

25. B cBiI3M ¢ U3IOXKEHHBIM  BBIIIIE,
a0COJIOTHO HE TOHSTHO, YTO TaKO€ «HOMWHAJIbHBIN
HempephIBaeMblii  TOK»  TBEPIOTEIBHOTO  pEIe,
onpenensiemblii B 1. 3.1.7 craHaapTa Kak <«3Ha4YeHHE
TOKa, ONPEAENCHHOr0 MPOU3BOJAUTENEM, KOTOPBIH
TBEPJOTENBHOE  pele  MOXeT  IPOBOAWUTH B
HEeMpephIBHOM LHUKJIE» A pa3Be «HOMHHAJIbHBIH
paboumnii Tok» u3 . 3.1.6 pene He MOXKET TPOBOJUTH B
HerpeppiBHOM 1mKie? Ho, B yeM Torma pasHuma
MEKAY 3TUMH JIByMSI TOKaMH?

2.6. B . 3.1.11 cranmapta BBOAMUTCS MOHSTHE
«HOMUHAJIbHBIN YCIIOBHBIN TOK KOpPOTKOI'0
3aMBIKaHUS», KOTOPOE TPAaKTyercs Kak <«3HAauYeHHe
0XXHJIAEMOT'0 TOKA, YCTAHOBJICHHOTO MTPOU3BOJUTENEM,
KOTOpOe  TBEpIOTEIbHOE  pelle,  3alluIIeHHOe
YCTPOMCTBOM 3allUTHl OT KOPOTKOTO 3aMBIKaHMUS,
yKa3aHHBIM TPOU3BOJAMTENEM, MOXKET BBIIEPXKATh B
TeUeHHe BpeMEHH pabOoThl 3ITOTO YCTPOMCTBAa MpH
YCIIOBUSIX UCTIBITaHUS, yKa3aHHBIX B
COOTBETCTBYIOIIUX MPOU3BOACTBEHHBIX CTaHIAPTAX.
31O ompeneneHue Aaxe He X04eTCs KOMMEHTHPOBATS,
MOCKOJIBKY TPYAHO CAEPKAThCS, YTOOBI HE HAa3BaTh €TI0
TEM PE3KHM CIIOBOM, KOTOPOE OHO 3aCITy)KUBAET.

2.7. OmnpeneneHue Ui «TOKA  YTEUKH»,
npenacrapieno B 1. 3.1.12, kak «IeiCTBYIOIIETO
3HAYCHUS! MaKCHUMallbHOTO TOKa, YCTaHOBJIEHHOIO
MPOU3BOJMTENIEM, KOTOpOE TBEpJAOTENBHOE pele
MOXET MPOBOJUTH B BBIKIIOUCHHOM COCTOSHUUY.
ITockosbKy TOK YTEUKHM B CUJIBHOM CTENEHH 3aBUCUT
OT TPWIOKEHHOTO K pele HampsbKeHHs U ero
TeMIlepaTypbl, TO, [0 HalleMy MHEHHIO, 3TO
onpeziesieHre CIeA0BANO0 Obl IOOTHUTD CIOBAMHU: ...
MIPH MaKCHMAJIBHOM paboueM HaIpsDKeHUH
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MaKCHUMaJIbHOU JIOMyCTUMOM TeMIeparype
OKPYXKaOILEH CpeIbI».

2.8. Tak ke Tpebyer MAOMONHEHHHA U
YTOYHEHUH  OINpEAENIEHuEe  TEpMHHA  <IIaJICHUE

HaNpsDKEHUS] BO BKJIIFOUEHHOM COCTOSHUU», KOTOpOE
Tpakryercst B 1. 3.1.13 Kak «aMIUIMTyAHOE 3HAYCHHE
HaNpsDKEHUS, YKa3aHHOE IPOM3BOIUTENEM, MEKIY
BBIBOJAAMH TBEPAOTEIBHOTO pele BO BKIOYEHHOM
COCTOSTHMM». KakvuMu HMMEHHO BBIBOJAMH, BEAb Y
TBEPJOTENBHOTO pelie €CTh, KaK MUHHMYM, BBIBOJBI
Henu yIIpaBJICHHS " BBIBOJIBI CHJIOBOTO
KOMMYyTHUpYIomiero snementa? Ilanenne HampspKeHUs
Ha BKJIIOYCHHOM (OTKPBITOM) KOMMYTAallMOHHOM
JJIEMEHTE  TBEPJOTENBFHOrO  pelie  ONpeAcisieTcs
(U3NIECKIMH CBOWCTBaMHU caMmoro 3TOTO
KOMMYTallMOHHOTO AJIEMEHTa M TOKOM, TPOTEKAIOIIEM
gyepe3 Hero. K coxkaneHwio, B NPHUBEJCHHOM BbIIIE
ONpEeTICHNH HaIlpodb OTCYTCTBYET BCSKash CBA3b
naZeHusl HANpSDKEHHsT ¢ TOKOM, ISt KOTOPOTO 3TO
najZieHue HaIpsDKeHHS OrOBOPEHO, YTO JeNaeT 3TOT
TEpMUH COBEpPIIEHHO HE OIpEIeNeHHBIM H He
MPUTOAHBIM ISl PAKTHYECKOTO UCTIOIB30BAHMS.

2.9. B om. 3.2.3 u 3.2.5 pazaena «TepMuHbI 1
OmnpeneneHusi» naercs onpeAcieHne IByM TePMHHAM:
«(yHKIIMOHANIbHAS U30JIALUS» U «0a30Bast U0,
KOTOpBIE Jjaliee UCIONB3YIOTCs B cTanaapTe. CormacHo

MIPUBEICHHBIM B CcTaHJapTe pa3bACHEHUSM,
«(PYHKIIMOHAILHON» SIBIISICTCS HU30JISIIHSA,
HeoOXoauMast TOJIBKO JUISE MPaBUIBHOTO
(YHKIIMOHUPOBAHUS peie, a  «0a30BOW» SBISACTCS
HU30JISIIUS, NpEeA0TBpAlAOIAs MOpaXeHue

ANEKTpUUeCKUM TOKOM. COBEpPIIEHHO OYEBHAHO, UYTO
OJIHA M Ta XK€ M30JAALHUS MOXET OBITh M «0a30BOK» M
«()YHKIIMOHATILHOW» B 3aBHCHUMOCTH OT KOHKPETHOTO
npuMeHeHus: pene. Tak, Hampumep, eclid pelne
UCTIONB3yeTcsl  JUIs  TallbBAaHMYECKOH  pa3Bs3KH
Pa3HOMOTEHIIMANBHBIX IeNell anmapaTypsl TO MpH
9TOM M3OJSIIHMST MEXIy UeNblo YHpaBICHUS U
BBIXOJJHOHM IIEMBbI0 KOMMYTHPYIOIIETO 3JIEMEHTa pelie
HE MMEeT HUKAKOr0 OTHOMIEHHS K 0e30MacHOCTH
4eloBeKa W SIBISETCS YUCTO (YHKIMOHAIBHOM, TOr/a
KakK B JIPyTUX ClTy4dasx MPUMEHEHUs pelie UMEHHO OHa
sBJIsieTcst 0a30Bo. TakuM 00Opa3oM, MONydaercs, YTo
ONPEIENUTh BUJ M30JALUU pefie B 00IeM cirydae, TO
ecTh 0e3 MPUBSA3KH K KOHKPETHOMY €ro MpHMEHEHHIO,
HeNb3s W YCTAaHABIMBATh pa3idYHbIE TPEOOBaHUS K
ANEKTPUUECKON MPOYHOCTH M3OJSLUHN perie TOIBKO 110
STHM 3apaHee ACTEPMHUHHPOBAHHBIM OIpEAeIICHHIM
Hemb3s. Ho Torma 3auem BooOIIE HYXHBI OTH
TEpPMHUHBI?

2.10. B n. 3.2.4 BBOAUTCS TEPMUH <TBEpJasi
M3OJSIMSI» W JaeTcsl Takoe TOJKOBAHHWE JTOMY
TEPMUHY. TBEPABIIA U30JIALMOHHBIN MaTepuan Mexay
JBYMSI MPOBOSIIUMH YaCTAMI». Otomy

OIPENICIICHNUI0 COOTBETCTBYIOT 00a MPUBEACHHBIX Ha
pucyHke 5 npumepa, HO 00a JM OHM COOTBETCTBYIOT
TEPMUHY «TBEpJas M30JIALUS», BECbMa COMHHUTEIBHO,
TaK KaK CBOMCTBa ATOW M3OJSALMU ISl OIHOTO U TOTO
e M3OJSAIMOHHOrO0 Marepuajia OyJAyT COBEPIICHHO
pasubiMu. He moHsATHO, 3aueM BooOIIE HYXHO OBIIO
CHEIHUAIBLHO BBOJAWUTH 3TOT TEPMUH B CTAHIAPT U
JlaBaTh EMY CIICI[HAIBHOE TOJIKOBaHUE.

1 - TBEPALIA N3ONALUMOHHLIA MATEPUAN
L 2 - BNEKTPONPOBOAAWUE YACTU

Puc. 5. [Ipa BapuaHTa B3aMMHOTO PACIOI0KEHUS
3JEKTPONPOBOJSLINX YACTEN U TBEPAOTO
M30JIALIMOHHOIO MaTepHalla ¢ BECbMa
OTINYAIOUIUMUCS JUIEKTPUUECKUMU CBOMCTBAMU

2.11. 3akaHuuBas pacCMOTpPEHHE pasjeia
«TepMUHBI u OIpEICIICHUSI» HE00X0ANMO
MOAYCPKHYTh, YTO Hapsaay C 60J'II)H.[I/IM KOJINYCCTBOM
CIiCHUaJIbHO NPUAYMAaHHBIX JJId JAHHOI'O CTaHJapTa U
JTAJICKO HE BCET/Ia KOPPEKTHBIX TEPMHUHOB, B CTAHIAPTE

HE MIPUMEHSIETCS TEPMHUHOJIOIUS, LIUPOKO
pacrpocrpaHeHHas JUTSL CUJIOBBIX
[IOJIYIIPOBOAHUKOBBIX npuoopoB (kakOBBIMHU

COOCTBEHHO U SIBJISIIOTCSI BHIXOJAHBIE KOMMYTHUPYIOIIHE
AJIEMEHTBI TBEPAOTENBHBIX peiie). Peub uaer o Takux
TEpMHHAX, KakK MOBTOpsromieecs (HEMOBTOPSIOIIEECs)
UMIYJIbCHOE HANpPsDKEHHE B 3aKPBITOM  COCTOSHHH,
TOK YAEp)KaHUd, YJApHbII HEMNOBTOPSAIOUIMNCA TOK B
OTKPBITOM  COCTOSIHMM,  KPHTHYECKas  CKOPOCTb
HapacTaHWsi TOKA B  OTKPBITOM  COCTOSIHHH,
KpUTHYECKasi CKOPOCTh HApacTaHWsl HANpPSHKCHUS B
3aKpBITOM COCTOSIHUHM, MOIIHOCThH TIOTE€Ph B OTKPHITOM
COCTOSHMM, BpeMsl BKJIIOYEHHUS U  BBIKIIOUYCHUS,
MHUHMMAJIBHBIN TOK HArpyskd U T.J. Takoe HHUYEM He
ONpaBIaHHOE  «M300pETaTeIbCTBO» B OOJIACTH
TEPMUHOJIOTUM ¥ TOJHOE HWIHOPUPOBAHHE JIaBHO
YCTOSIBIIEHCS U LIUPOKO ITPUMEHSAEMOU TEPMUHOJIOTHU
OTHIO/Ib HE JIeNaeT YeCTH aBTOpaM CTaHAapTa, a JIUIIb
BBI3BIBACT HEIOYMEHUE H Pa30odapoBaHHeE.
3. XapakTepucTHKH TBepAOTEIbHOTO peJie

3.1. He 3aTparuBasi MOBTOPHO T€X TEPMHHOB, KOTOPHIE
MBI YK€ pPacCMOTpEld BbIlIe, HO KOTOpPHIE BHOBb
MOBTOPSIIOTC B JaHHOM  pasfele  CTaHJapTa,
oOpaThMcsi JHIIL K HOBBIM TEpMHUHAM H HOBBIM
XapaKTeprCTUKaM TBEPJOTENBHBIX pemne,
npejyiaraeMbpiM B cTangapre. Tak, B pazumene 4.4
CTaHJapTa BBOJHUTCS COBEPIICHHO HOBas CHUCTEMa
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KaTeropuii ANEKTPUIECKIX Harpy3oK, HE
CYLIECTBOBAaBIIass paHee W MpeJHa3HadeHHas M
WCTIONB30BaHMs TOJIBKO B JaHHOM cranpapre. [lpm
3TOM TIONHOCTBIO WTHOPUPYETCS CYIIECTBYIOIIAS M
HIMPOKO  HCHONb3yeMasi Ha [MpaKTHKE CHCTeMa
KJaccu(puKaiu Harpy3oK o KaTeropusm
npumenenus (Utilization Categories), oxBartsiBaromas
BCE BO3MOKHBIC THITBI DJIEKTPUYECKUX Harpy3ok. Ilo
HaIIEeMy MHEHHIO, TaKOW MOAXOJ, KOTAa ISl KaKJO0ro
HOBOTO CTaHzapTra u300peTaercss HOBas CHUCTeMa
KnaccupuKaluid ¥ TONHOCTBIO ~ WUTHOPUPYETCS
CYUIECTBYIOIIAsE CHUCTEMa, SIBISACTCS COBEPIICHHO HE
MpHEMIIEMBIM W TO3TOMY CTaHAApT, B 3TOH 4YacTH,
JOJDKEH OBITh MONHOCTBIO MepepadoTaH W BO3BpAlICH
B CHCTEMY JICHCTBYIOIINX CTaHJapTOB.

3.2. B 1. 4.3 BBOOUTCS TEPMUH «IPO(HIIH TOKA
neperpy3ku», KOTopblid Tpaktyercs B m. 3.1.9 kak
«TOKO-BpEMEHHbBIE KOOPJIMUHATHI TUIsL
KOHTPOJIMPYEMOTO TOKa TMeperpy3ku», a B m. 4.3
omnpezensiercss Kak <«MHOXHTENb K HOMHHAJIBHOMY
paboueMy TOKYy U TpENCTaBIseT MaKCHMaIbHOE
3HaYeHUE HOMHHAJIBHOTO paboyero Toka B PEXHME
paboueii meperpy3ku». M nmanee: «ycTaHOBIICHHBIC
CBEPXTOKH HE MPEBBIIIAIONINE JCCATH  IMKIOB
MPOMBIIIICHHON YacTOThI, KOTOPBIE MOTYT MPEBBICHTH
YCTaHOBJICHHBIE 3HAYCHUSI TaONUIBI 4, HTHOPUPYIOTCS
Uil Tpouiisi TOKOBOW meperpy3km». M. HakoHen, B
Tabnuie 4 NpUBOAATCS KPATHOCTH TOKa TEPErpy3KH H
HaNpsDKEHUS]  Meperpy3kd sl «H300peTCHHBIX»
CIeqUallbHO Ui JIaHHOTO CTaHAapTa KaTeropuii
Harpy3ok. B Hacrosmiee BpemMs  Bce  OTH
MaJOBpa3yMHUTEIbHEIE CIIOBOCOYETAHUS B
TEXHUYECKOH AOKYMEHTAIlMU Ha TBEPJOTENbHBIE pelie

OTpaXKEHbl  JBYMs  UYETKMMM, IOHSATHBIMH W
NPHUBBIYHBIMU  JUIA  Pa3pabOTYMKOB  ammaparypbl
rapaMeTpaMH:

- YJapHbIM  HENOBTOPSIOIIMMCA TOKOM B

OTKPBITOM COCTOSHHM, IPUBOAMMBIM, OOBIYHO IS
JUTUTETLHOCTH TPOTEKAHHSI B TCUCHHE TTOJIOBUHBI WITH
nesnoro neprona yactorsl 50 i 60 ' (I+su);
- 3amuTHBIM mokasatenem (12).

OTH mapaMeTpsl U JOJKHBI OBITh, IO HAaIIEMy
MHEHHIO, IPUHSITHI B CTAHAAPTE Ul XapaKTEPHUCTHKH
Heperpy30uHoil CHOCOOHOCTH TBEPIOTEIbHBIX pElle.

3.3. B 1. 4.5 BBOzIATCS TaKue XapaKTEPUCTHKH,
KaK «KHOMHHAJIbHOE HAINPSDKEHHUE LEMH YIIPABICHUS» U
«HOMHMHAQJIHOE HANpsDKCHUE HMCTOYHUKA THTAHHS
LEMU YIpaBleHUS». B MOSCHEHHH K 3TOMY IyHKTY
pa3bsACHSACTCS, YTO pa3HUIA MEKIY STHMH JBYMs
HAMpsDKCHUSIMA  MOXKET HMMETh MECTO BCJICJCTBHUE
BCTPOCHHOTO B LieNb YNpaBIeHUs TpaHcpopMaTopa,
BBITIPSIMHUTENS ¥ IPYTUX BCTPOCHHBIX BO BHYTPEHHIOIO
LeNb YIPaBJICHUS pejie BCIOMOraTelbHbIX 3JIEMEHTOB,
HAa KOTOPBIX MOXET CO3/1aBaThCsl JIOMOJIHHUTEIHLHOE
NaJicHue HampsDKeHWs. BBeieHWe JBYX — TaKux
apaMeTpoB M JaHHOE 110 3TOMY HOBOJLY OOBACHEHUE
BBI3BIBAET JIMIIb HEJOYMEHHE: KOMY U C KaKOH LENbIo

HY)XHO 3HaTh O pAa3HOCTAX HANPSHKCHUH MEKIY
BHYTPEHHUMH DJJIEMEHTaMHU CXEMbl TBEPJOTEIBHOIO
pene? Mudopmanus Takoro poaa HaM IpeACTaBIsETCS
COBEpIICHHO OECCMBICICHHON W Ja)ke BPEOHOH, Tak
KaK JIMIIb 3aIlyThIBAET MOTPEOUTENS.

34. B osrtom xe n. 4.5 BBomiATCA Takue
TEPMHUHBI,  KaK  <«yIpaBislollee  HaNpsDKEHHE
BKIIOUEHHSI» M Ky[paBlsIONIEe  HAIMpPsDKEHHE
BEIKITIOYEHUSI». O TOM, 4YTO Takoe «HAIpPsDKEHHE
BBIKIIIOYCHUSI» MOXKHO JIMIIb CTPOUTH  JIOTaJKH.
BBenenne STHX TEPMHUHOB CUMTAaeM COBEPILIEHHO HE
OIpaBJIaHHBIM, MOCKOJIbKY B TEXHUYECKOH
JOKYMEHTAIIMW Ha TBEPAOTENbHBIE pelie UCTIONb3yeTCs
TaKOW MOKa3aTelb, KaK «yNpaBJIsiollee HaMpsLDKEHHE,
KOTOpOe 3aJaeTcs B BHJIE MHTEpBajla HaNpsHKEHUH,
Hanpumep: 3 — 32 B mocrosHHOro TOKa. JTOT
Mokas3aTellb BCeM TOHATEH ®  yaoOeH  ams
MOJIB30BATENS.

4. MapkupoBKa U JOKYMEHTAIUS.

B Tabmune 2 pasmena «MapkupoBKa U
JOKYMEHTALIUS» TPHUBEICH MEepPeYeHb TEXHUUYECKUX
napaMeTpoB, 00513aTeIbHBIX TSt yKa3zaHHsI
MPOM3BOJMTEIEM HEMOCPEJCTBEHHO Ha CaMOM pelie
WIM B TEXHUYECKOW JOKyMEHTallMH. JTa TabIMIa
COJIEP)KUT MHOXKECTBO MApaMETPOB, KOTOPHIC MbI YKe
KPUTHKOBAJIM BBIIIE M HE COJCPKUT MHOXKECTBO
BO)XHEUIINX MAapaMETPOB, O KOTOPBIX MBI YK€ TOXKE
ynomuHaii. OOpamiaer Ha ce0s BHHMAaHUE JIMIIb
HOBBI  Iapamerp:  «MaKCUMAJIBHBIA  HHTErpail
6e30MaCHOCTH HATPY3KH - |2t », KOTOpBIH OABHICS B
CTaHJapTe BIIEPBbIC U HE PACCMATPUBAJICS paHee HH B
pazzaene 3 (TepMUHBI U ONIPEETEHNs), HA B pasjeie 4
(Xapaktepuctuku TBepAOTENBHOrO pene). TpedboBaHue
0 BKIIOYCHUH B TEXHHYECKYI0 JOKYMEHTAI[HIO
napamerpa, paHee He YIMOMHUHAEMOTO B CTaHIapTe,
CYMTAEM HE JIOMYCTHMBIM.

5. TpeGoBaHusi K KOHCTPYKIMH

B . 7.1 CIICAYIOIIMM o0Opazom
chopMyaupoBaHO TpeOOBaHME K  MaTepHaiam,
HCIOJIb3YEMbIM B p eJe: «MaxkcumanbHas

JIONyCTUMAsl TeMIIepaTypa BHYTPESHHUX MAaTEpPUAJIOB,
WCTIONIB3YEMBIX B TBEPJAOTENBFHOM pelie He JOJKHA
MPEBBINIATh HMX Oe30MacHble pabdoume MPeebl,
KOTOPBIE JIOJDKHBI OBITh TIOATBEPKIICHBI, TIPU
MIpOBEPKE COTJIaCHO . 7.3...». Hannas
(hopMyIHPOBKA, 110 HAIIEMY MHEHHIO OIIMOOYHA: U3
TEKCTa  JOMKHO  OBITh ~ HCKIIIOYEHO  CIOBO
«IOMYCTHMAs», TPHIAIOIIEEe 3TOH (OPMYIUPOBKE
MIPOTUBOIOJIOKHBIN CMBICIL.

6. UcnbITanus

6.1. B n.821a.2 ykas3pBaercs, 4YTO MpH
WCTIBITAHUSAX  HA  TEPErpy30uHyl0  CIIOCOOHOCTh
TBEPJOTENBHOE peie, HCIONB3YIOIee YCTPOWCTBO
TOKOBOH OTCEUKHU B JAOMOIHEHUE K 3aIUTe OT
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CBEPXTOKOB, OCYLIECTBIISFOIIEH 3alIUTY oT
Meperpy3kd BO BKIIOYEHHOM COCTOSHUH, JIOJDKHO
HCIBITBIBATHCS BMECTE C 3THM YCTPOMCTBOM TOKOBOWU
OTCeukd. MIHBIMU CIIOBaMH, €CIM TBEPAOTEIbHOE pere
UCTIONB3YyeTCsl B KOHKPETHOH  DJIEKTPOYCTaHOBKE
BMECTE C 3aI[UTHHIM aBTOMAaTHYECKAM BBIKITIOYATEIEM
(aBTOMaTOM), TO OHO [OJDKHO HCIBITBIBATHCS Ha
MEeperpy3ouHyl0  CIIOCOOHOCTH BMECT€ C OTHM
aBTomMaToM. Ho Beap B TakoM ciyyae HCHBITAHUIO
OyzmeT moaBeprathCsi HE TBEPAOTENbHOE pele, a
3alUTHRIA ~ aBTomarT. KoMy jke HYXHBI Takue
WCIIBITAHUS ?

6.2. Hamu yxe OTMEYajoch BBIIIE, YTO HU B
OHOM H3 TpeOOBaHWI CTaHIAapTa, OTHOCALIMXCS K
UCIIBITAaHUSM  TOBBIIICHHBIM  HANpsHKCHHEM,  HE
yKazaHbl 1€ (TOYKH) MEXKIY KOTOPBIMH JOJDKHO
MPHUKIAIBIBATECS HUCIBITATENBHOE HAmpshKeHHe. JTo
HEBEPHO W JODKHO OBITh HcmpaBieHo. OmHako, 3TO
OyZIeT MIIb YaCTHYHBIM perieHneM npodiemsl. bonee
CIIOKHOM, Ha HAll B3I MpEACTaBisieTcs mpodiema
UCTIBITAaHUS MOBBIIICHHBIM HanpsHKEHUEM,
MPHUKIIaIbIBAEMBIM K KJIeMMaM CHJIOBOTO
KOMMYTHUPYIOLIEro syiemMenTa. [Ipobiema 3akirouaercs
B TOM, YTO BO MHOTHX KOHCTPYKLHSX TBEPAOTEIBHBIX
perne  HMMEIOTCS  BCTPOGHHBIE BO  BHYTPEHHIOIO
CTPYKTYpY 3JIEMEHTHI TUIsL 3aIHUTHI oT
nepeHanpspkeHnil (Jaie Bcero BapucTOpbl) KOTOpPBIE,
€CTECTBEHHO, HWMEIT  0oJee  HHU3KHE IOpOTH
cpabaThIBaHUs, YEM 3alUIIAEMbIi UMH OOBEKT, TO
€CTh KOMMYTHPYIOIIUI 3JEMEHT TBEpAOTEIBHOTO
pene. Ilpu 3TOM, KpaTKOBpeMEHHOE (MMITYJIbCHOE)
MOBBIILICHWE HAIMpPSDKEHUST Ha BBIXOMHBIX KIeMMax
pene mpu MCHBITAaHUSAX TMPHUBENET K cpabaTHIBAaHHIO
3TOr0  3alUTHOTO  dJeMEHTa, a  JUIMTENbHOE
(mampumep, B TedyeHHe 1 MUHYTBHI) TOBBIIICHUE
HaTpsDKEHUS TIPU MCIBITAHUAX TPHBEIET K CrOPaHUIO
3alIUTHOIO 3JeMeHTa. TakuM oOpa3oM, mMoiydaercs,
YTO TPOBECTH HOPMAJIbHBIE MCIIBITAHUS TTOBBIIIEHHBIM
HanpsHKEHUEM BBIXOJHOW e TBEPIOTEIBHOTO pelie
IIPOCTO HEBO3MOXKHO. BBIXOZOM U3 3TOW CHTyauuu
Obut0 OBl M3MEHEHHWE NPUHIMNA TOAKIIOYCHUS
3alIUTHOIO DJIEMEHTa K BBIXOJHBIM KJIeMMaM pele,
MPH KOTOPOM 3TOT 3JIEMEHT MOT OBl OTKIIOYAaThCs Ha
BpeMs HCIIBITAHUH 3a CUET CHATHS COOTBETCTBYIOIINX
nepembrdek, puc. 6. Takoe M3MeHEHHE KOHCTPYKIIUH
pere Mo3BoII0 OBl PEeHINTh MPOOJIeMy UCTIBITAHUHN H
JOJDKHO, M0 HalleMy MHEHHUIO, BOUTH B CTaHIApT, Kak
o0si3aTenbpHOE TpeboBaHue K KOHCTPYKIIHH
TBEPJOTENBHOTO pere.

CHMOEAA LETNL

NMEFP EMH KA

BHBOOH
SAIUTHOT O
INEMEHTA

LEMNME ¥TIPAEMEHLA

Puc. 6. [Ipennaraemas KOHCTPYKIUSA
TBEPIOTEIBHOIO pEJIe C  BbIBEJCHHBIMU
HapyXy BBIBOJAMH 3alUTHOrO 3JIEMEHTA,
MOAKII0YaeMOro K KJIeMMaM CHJIOBOH IlenH
MOCPEACTBOM ChEMHBIX NTEPEMBIUEK.

7. BeIBOABI

1. CunoBble MOMYNPOBOTHUKOBBIE MPUOOPHI
W TBEpIOTENbHBIE pele  MOSBUIHCH
3ajonro jgo crapgapra |IEC 62314 wu
CYHIECTBYIOT Ha pBIHKE YyXe€ HE OIUH
JECATOK JIeT. 3a 3TO BpEMs CIOXKHIACh
4yeTkas W TOHATHAas  CIHeNHaIucTam
cUCTeMa TEPMHUHOB U  0003HAYCHUH,
WCTIONIb3yeMasi BCEMH TPOU3BOIUTEISMHU.
[lompITKa TONHOCTBIO MPOUTHOPHUPOBATH
CIIOXMBILYIOCS. ~ CHCTEMY W BBECTH B
oOpaiieHue COBEPIICHHO HOBYIO,
CBSI3aHHYIO TOJIBKO c OJTHUM
CMMHCTBCHHBIM ~ HOBBIM  CTaHIAPTOM
CHCTEMY, MpeACTaBiIsIeTCs MO0 HameMy
MHEHHUIO COBEPIICHHO HEONpPaBIAHHOH H
BPEAHOM.

2. KomnuectBo OIINOOK, HEYETKHUX
ONpEIelIeHNn W OTCYTCTBHE CBSI3€H C
CYUIECTBYIOIIMMHU CTaHAapTaMH JieJiaer,
MO0 HameMy MHEHHIO, HEBO3MOKHBIM
ucnonb3oBanune crangapta |[EC 62314 B
CYLIECTBYIOILIEN PEAAKIINH.

3. Crangapt |EC 62314 tpebyer, no Hamemy
MHEHHIO, TMOJIHOW TIepepadOTKH C Y4EeTOM
MPHUBEACHHOTO B TAHHOH CTaThe aHaIN3a.
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