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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocygapcTBeHHbBIM BHOOXETHBIM yupexaeHneMm «Bcepoccuickuin Ha-
YYHO-UCCNeaoBaTeNbLCKUN MHCTUTYT paauoanekTpoHuku» (OreY « BHUWP»)

2 BHECEH TexHW4yeckum KOMWUTETOM Mo cTtaHaapTusaumm TK 165 «CuctemMbl aBTOMaTU3WPOBAHHOIO
MPOEKTUPOBAHMS SNEKTPOHUKN»

3 YTBEPXIEH W BBENEH B JEWCTBWE Mpukaszom deaepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHunio n metponorum ot 20 uoHa 2024 . Ne 852-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob us-
MeHeHUsX K HacmosuwieMy cmaHdapmy nybrukyemcs e exez200HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKkecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsyHo20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcemayou,as UHGopmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obuje20 Nob3o8aHus — Ha oguluanbsHoM calime @edepansHo20 azeHmemaa rno
MexHUYeckoMy peayupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

LlensiMn KoMnnekca cTaHOapToOB MO TEXHUYECKUM XapakTepUCTMKaM 3MeKTPOHHBIX KOMMOHEHTOB ABMS-
HOTCS: NOBbILWEHWE CEMAHTUYECKON OOHO3HAYHOCTU JaHHbIX MO TEXHUYECKMM XapaKTepuMCTUKaM 3MeKTPOHHOMN
KOMTMOHEHTHOM Dasbl; CHWKeHWe 3aTpaT Ha paspaboTky, obbeauHeHne u obcnyxuBaHve bas gaHHbIX, Ha3
3HaHWI 1 OpYrUX MHPOPMAaLIMOHHbBIX PECYPCOB, MCMOMb3YIOLMX AaHHbIE N0 ANEKTPOHHOM KOMMNOHEHTHON Baze;
CTaH4AapTM3auns U YHUUKaLMa aTpubyToB TEXHUYECKUX XapaKTepUCTUK SNEKTPOHHOW KOMMNOHEHTHOW Ba3bl.

Komnnekc ctaHOapToOB MO TEXHWYECKMM XapaKTepUCTUKaM 3MEeKTPOHHbLIX KOMMOHEHTOB NpecTaBnsieT
cobOol COBOKYMHOCTb OTOENBHO M3gaeaeMbix ctaHgapToB. CTaHaapTel AaHHOTO KOMMMNEKCa OTHOCATCS K Of-
HOW K3 cnegyroLwmMx Tematuyeckux rpynn: «Cneundpukaumm 4eknapaTuBHbIX 3HaHUA» U «[epedyeHb TEXHMYE-
CKUX XapakTepucTuk». CTaHOapTbl KOMMMeKca MOryT OTHOCUTLCS Kak KO BCEM 3MEKTPOHHBIM KOMMOHEHTaM,
Tak U K OTAENbHBIM TpynnamM oObeKkToB cTaHA4apTU3aLnu.

HacToawmin ctaHgapT OTHOCUTCS K TeMaTudeckoi rpynne «llepedeHb TEXHUYECKMX XapaKTepUCTUK» U
yCTaHaBNWBAET Mpaeuna U pekoMeH4auMn no npuMeHeHnto B 6azax AaHHbIX, 6asax 3HaHUIR, TEXHWYECKUX
3a0aHNAX, TEXHUYECKUX YCNOBUAX U OP. ANA MHOXECTBA 3NEeKTPOHHbLIX KOMMNOHEHTOB, OTHOCALLMXCS K Knaccy
«TpaHcthopmaTopbl U ApOCCENU»:

- KnaccudmKaLMOHHbIX NPU3HAKOB YacTu/pasaena oTpacneBoro knaccudukaTopa arekTPOHHbIX KOMMOo-
HEHTOB;

- NepeyHen TeXHUYECKNX XapaKkTepUCTUK SNMEKTPOHHbIX KOMMOHEHTOB.

MpUMeHeHUe CTaH4apTOBR 3TOM0 KOMMNeKca No3BonuT 06ecneynTs CEMaHTMYECKY OAHO3HAYHOCTE AaH-
HbIX MO TEXHUYECKUM XapaKTepUCTUKaM SMEKTPOHHOW KOMMNOHEHTHON Ba3bl, COKpaTMB TEM CaMbiM 3aTpaThl:

- Ha pa3paboTky W aKcnnyaTauMio MHOOPMALMOHHLIX PECYPCOB MO 3MEKTPOHHOW KOMNOHEHTHON Gase;

- UHTErpaunio MH(OPMAaLIMOHHLIX PECYPCOB MO 3MeKTPOHHOW KOMMOHEHTHOW 6a3e Npy 04HOBPEMEHHOM
NMOBbILIEHUN Ka4ecTBa AaHHbIX.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTEMblI ABTOMATU3UPOBAHHOI'O NMPOEKTUPOBAHWA 3NNIEKTPOHUKU

MHdopmaumoHHoe obecnevyeHue. TeXHUYECKNE XapaKTepUCTUKM 3NEKTPOHHbLIX KOMMOHEHTOB.
TpaHcchopmaTopbl U apoccenu. MNepevyeHb TEXHUYECKUX XapaKTEpPUCTUK

Electronics automated design systems. Information support. Technical characteristics of electronic components.
Transformers and chokes. List of technical characteristics

Oarta BeepgeHna — 2024—08—01

1 O6bnacTb NnpUMeHeHUs

1.1 HacToswwuin ctaHgapT npegHasHadeH Ons MHgopMaumoHHoro obecnedeHus npu paspabotke 6a3
daHHbix (B), 6a3 3HaHui (B3), TexHUYecKnx 3agaHuii, TEXHUHECKUX YCIOBUA U Ap. U No3BonseT obecnevynTb
CEMaHTUYECKYH) OJHO3Ha4YHOCTb AaHHLIX MO TEXHUYECKUM XapaktepucTukam (TX) SneKkTpoHHOW KOMMOHEHT-
How Basbl (QKB).

1.2 HacToawwmin cTaHgapT ycTaHaBnNMBaeT NpaBufia u pekoMeHgauuu no npuMmeHenno B b, 63 u gpy-
MMX MHPOPMAaLMOHHLIX pecypcax:

- knaccnrKaLMOHHBIX NPU3HAKoB YacTu/pasgena knaccudukaropa OKb;

- nepeydHen TX 3KB, ncnonbayemMbix B KaxJ0M KOpHeBOM pa3saene knaccudukatopa 3Kb.

1.3 HacTtoslwmin cTaH4apT He pacnpoCcTpaHseTcsl Ha pacCMOTPEHWE BCEX BOMPOCOB Knaccudukaumm un
TepmuHonorum TX OKB v pazpaboTtaH B pazsuTtne TpeboBaHWi rocy4apCTBEHHbIX, OTPacieBbIX CTaH4apPTOB U
Opyrux pykoBogawmx gokymeHtos no IKb.

2 HopmaTuUBHbIE CCbIMKN

B HacToAweM cTaHOapTe UCNOMb30BaHbl HOPMAaTUBHBLIE CCbINKK HA cnegytolme cTaHaapThl:

FOCT 16110—82 TpaHchopMaTopbl CUMOBbIE. TEPMUHBI U onpeaeneHus

MOCT 20718—75 KaTyLKkn MHOYKTUBHOCTW annapaTypbl CBA3W. TEPMUHbBI U ONpegeneHuns

FOCT 20938—75 TpaHcdopmaTopbl Manon MOLWHOCTW. TepMUHbBI M OnpeaeneHns

MOCT 23871—79 TpaHcdopmMaTopbl 3MEKTPOHHO-MarHWTHblE MHOTO(YHKUMOHANbHbIE. TEPMUHBI 1
onpegeneHus

FOCT P 50044—2009 M3genusa aneKTpOHHOW TEXHUKW ONs1 NOBEPXHOCTHOMO MOHTa)a paanoanekTpoH-
HOW annapaTypbl. TpeboBaHMSA K KOHCTPYKTUBHOW COBMECTMMOCTH

FOCT P 52002—2003 3nekTpoTexHuka. TepMyHbl U ONpeaeneHnsi OCHOBHbIX MOHATUN

FOCT P 55055—2012 Paguonomexu UHOycTpuarnbHble. TEpMUHBLI U OnpefeneHus

FOCT P 59988.00.0 CucTeMbl aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHUSA 3MEKTPOHMKA. VIHopMaunoH-
Hoe obecneyeHne. TeXHUYECKUE XapaKTePUCTUKM 3NEKTPOHHBLIX KOMMOHeHTOB. ObLne NnonoxeHns

FOCT P 59988.12.1 CucTemMbl aBTOMaTU3UPOBAHHOMO MPOEKTUPOBAHUA 3NEKTPOHUKK. MHdopmaumoH-
Hoe obecrneyeHne. TeXHWYECKNEe XapakTePUCTUKM SMEKTPOHHLIX KOMMOHEHTOB. TpaHcopMaTopsbl U APOCCENU.
Cneuudukauum gexnapaTtuBHbIX 3HaHWUIA NO TEXHUYECKUM XapaKTepucTUKam

FOCT P M3K 60194-2—2019 lMNMnaTbl neyaTtHble. NMpoekTUpoBaHue, U3roTOBMEHNE U MOHTaX. TePMUHBbI
n onpegeneHusa. Yactb 2. CTaHgapTHoe ynoTpebrneHve B aNeKTPOHHOW TEXHUKE, a TakkKe ANs neyaTtHblX nnat
M TEXHWKM 3NEKTPOHHOIO MOHTaxa

n punMeyaHune — I'IpM norib3oBaHK HaCTOAWMM CTaHOapTOM uenecoo6paaH0 NnpoBEPUTb ,El917ICTBI.f!e CCbl-
NOYHBIX CTaHOapToB B VIHCprMaLWIDHHOﬁ cucreme 06|.|.lero nonb3oBaHMWA — Ha OCbMLlMaJ'IbHOM canTe d)e,qepaanoro
areHTCTEa no TeXHN4YeCKoMy perynmpoBaHMi N METPONOIMN B CETU MHTEPHET WUnn No exxerogHomy HHCprMaLI,HOHHOMy
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ykasaTtento «HauuoHanbHele cTaHaapThbi», KOTOPLIA oNyGnMkoBaH No COCTOSHWIO HA 1 SHBapA TekyLwlero roga, U no Bbi-
nyckam exXemeca4Horo MHpopMaLMOHHOTIO ykasaTtens «HaunoHanbHble cTaHaapThl» 3a TekyLlwuid rod. Ecnu 3ameHeH ccbl-
MNOYHBIA CTAHAAPT, HA KOTOPLIA AaHa HedaTUpoBAHHAsA CChINKa, TO PEKOMEHAYETCS UCNONb30oBaTh AeNCTBYOLLYIO BEPCUIO
3TOro CTaHdapTa C YY4ETOM BCEX BHECEHHbLIX B JAHHYHO BEPCUIO U3MeHeHWiA. Ecnin 3aMeHeH CCbINOYHbIA CTaHaapT, Ha KOTo-
pelIf AaHa AaTMpOBaHHasA CCbINKa, TO PEKOMEHOYETCA UCMONb30BaTh BEPCUIO 3TOTO CTaHAapTa C YKa3aHHbIM BbILLE rogoM
yTBEpKAeHWs (NprHATKA). Ecnn nocne yTBepkaeHWUs HACTOALLEro CTaHgapTa B CChbINOYHbIM CTaHA4apT, Ha KOTOPLIA AaHa
0aTUpOBaHHas CChINKa, BHECEHO M3MEHEHWE, 3aTparueatoLlee NonoxeHne, Ha KOTOpoe JaHa CCbiNka, TO 3TO MONOXKEHNUE
pekoMeHyeTcA NpUMeHATL Ge3 yyeTa OaHHOMO U3MeHeHus. Ecnu cobiNoYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, To Nono-
)KEHMe, B KOTOPOM [1aHa CChINKa Ha Hero, pEKOMEHAYETCA NPUMEHATb B YACTU, HE 3aTpParvBaloLLen 3Ty CCbIMKYy.

3 TepMuHbI, onpeAeneHnA U COKpalleHUA

3.1 B HacTosLweM cTaHgapTe npumMeHeHsl TepMuHebl no FTOCT 16110, TOCT 20718, FOCT 20938, TOCT 23871,
FOCT P 52002, FOCT P 55055, a Takke cnefyoLiue TEPMUHBI C COOTBETCTBYHLLMMU ONpeaeneHusMu:

3.1.1 knaccucpukauMoHHas rpynnupoBkKa: NogMHOXecTBO 0OLEKTOR, NOMNYyYeHHOe B pe3ynkTaTte Knac-
cuchrkaunn.

3.1.2 knaccudomkatop AKB: CuctemaTu3npoBaHHbIA MepeqeHb KrnacCMUKaLMOHHBIX FPYNnUpPOBOK
OKB, kaxgoi 13 KOTOPbIX AaHbl YHWKANbHbIA KOA4 U HAMMEHOBaHMKE.

3.1.3 knaccudpukatop TX 3KB: CuctematuanpoBaHHblil nepeveHs TunoB TX 3KB, kaxagomy u3 koTo-
pbIX OaHbl YHUKANbHBIWM KOO U HAaUMEHOBaHMe.

MpumedvyaHnne — Knaccudukauumo Tunoe TX Kb npoBogAaT cornacHo npaeunam pacnpeneneHns 3agaHHoro
MHoxecTBa TunoB TX 3KB Ha nogmHoxecTBa (knaccudUKaLWOHHbIE TPYMNMNWPOBKK) B COOTBETCTBUM C YCTAHOBMNEHHBLIMU
npu3Hakamu Nx pasnu4us NN CXoAacTea.

3.1.4 knaccudmkaumsn: PasgeneHne MHoxecTBa 0ObEeKTOB Ha NOAMHOMXKECTBA M0 UX CXOACTBY UMK pas-
NNYKUI0 B COOTBETCTBUW C MPUHATBIMU MEeTogaMu.

3.1.5 nepeyveHb TX IKB: CuctemaTtusmMpoBaHHbI nepeveHb TX KB, onpegensemMbix B COOTBETCTBUM
¢ knaccudukatopom TX BKB, cogepxawun atpubyTel TX 3KB.

3.1.6 TexHu4yeckan xapaktepuctuka IKB: ATpnbyt 3BKB, xapakTepusylolwmii TeEXHUHECKWE Komnude-
CTBEHHbIE U/MNK KayecTBeHHbIe napaMmeTpbl IKB.

3.1.7 yHUKanNbHbIA HOMep TEXHUYECKOW XapakTepucTuku: MaeHTupukaumoHHbIn atpnbyt TX.

3.1.8 naeHTUhMKaUNOHHbIN aTpubyT: ATpMBYT, KOTOPBLIA XapakTepu3yeT cybbekT goctyna unm obnb-
eKT A4OoCTyna U MOXeT OblTe UCMONb30BaH AN €ro pacno3HaBaHus.

3.1.9 anekTpopapuousaenua: Magennsa aneKTpoOHHOW TeXHWKM, KBAHTOBOW 3NEKTPOHWMKM U (UMW) anek-
TpoTexHu4eckve usgenus, npeacTaensowmne cobon getans, COOPOYHY eanHULY UKW MX COBOKYMHOCTb, 00-
nagaolmne KOHCTPYKTUBHOW LENOCTHOCTLIO.

M pumMmeHaHne — anHLI,I/II'I OENCTBMA W3OENWA OCHOBaH Ha 3J'IeKTpOCbH3VI‘IeCKMX, ANEKTPOXMMWNYECKNX, INeK-
TPOMEeXaHUYeCKUX, ('.bOTOSJ'IeKTpOHHbIX n (VIJ'IM) ANEKTPOHHO-ONTUYECKUX Npoueccax 1 ABNeHUAX.

3.1.10 aneKkTpoHHaA KOMNoHeHTHaA 6az3a; 3Kb: OnekTpopaguonsnenus, a Takke 3MeKTPOHHbIE MO-
OyIny HYNEeBOro YPOBHS, NpeAcTaensawLMe coBo COBOKYNHOCTEL 3NMEKTPUYECKM COEANHEHHBIX 3NEKTPOpaano-
magenuin, obpasyrownx QyHKLMOHANBHO U KOHCTPYKTUBHO 3aKOHYEHHbIE cOOpOYHbIE EAUHNLBI.

MpumeyvyaHmne — lNpegHasHayeHbl ANg peanuaaumy dyHKUMA nprema, obpaboTkun, npeobpazoBaHus, xpaHe-
HWA 1 (unu) nepegadyn nHdopmauun unn dopmupoBarusa (npecbpasoBaHuna) aHepruu, a Take obnagalT cBOMCTBAMU
KOHCTPYKTUBHOM U (DYHKUMOHANBHON B3aMMO3aMEHSAEMOCTU.

3.2 B HacTosiLeM cTaHZapTe NpMMEeHeHb! crieaylole CoKpalleHus:

BI — BepxHWK npefen;

KTX — KOHCTPYKUMOHHbIE TEXHUYECKUE XapaKTepUCTUKK;
H — HOMMWHAan;

HP — HOMUHan ¢ pasbpocowm;

HI1 — HWXHUW npegen;

X — TexHW4ecKas XapakTepucTuka;

YH TX — YHUKarbHbIA HOMEP TEXHUYECKOW XapaKkTepucTUKH;
PTX — (PYHKUNOHAmNbHbIE TEXHNYECKME XapaKTepUCTUKN;
3TX — 3MNeKTpUYecKne TeXHNYECKNE XapaKkTepPUCTUKK;

JkennTX — SKCnnyatTaynMoHHblE TEXHUYECKNE XapaKTepUCTUKN.
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4 Obwme nonoxeHus

HacToawumi ctaHgapT onpefenseTt cnefdyloliue npaBuna U pekoMmeH4auum Ans MHOXeCTBa 3NMeKTPOH-
HbIX KOMNOHEHTOB, OTHOCALLMXCS K Knaccy « TpaHcdopMaTopbl U APOCCENM»:

- KnaccudrKaLuMoHHbIe NpU3Haky Yactu/pasgena knaccudukatopa 3Kb;

- nepeyHy TX 3KB, ncnonb3yemMble B KaXa0M KOPHEBOM pasfene knaccudpukatopa IKb.

5 NepeyeHb TEXHMYECKMUX XapaKTEPUCTUK INEKTPOHHOW KOMNOHEHTHOW 6a3bl

51 B HacToswem CcTaHgapTe WCNoNb30BaHbl Creaywllne npasvna W pekomeHgauuM no
MOCT P 59988.00.0 u TOCT P 59988.12.1:

- no knaccudukaumm TX JKB;

- keanucpukatopam namepenua TX 3Kb;

-YHTX;

- HaMMeHoBaHMaM TX.

5.2 KnaccudukaunoHHble NpuaHaku Yyactu/pasnena knaccudgukatopa 3Kb v nepedynn TX 3KB, ucnonb-
3yeMble B KaKA0M KOPHEBOM pa3fene krnaccudukatopa, npeacTaBneHsbl B NPUNOXKeHUM A.

5.3 B tabnuuax A.2.1 — A.19.1 B rpade «HanmeHoBaHne TX» npuBedeHo NpeanoyTUTENbHOE HaUMe-
HoeaHue TX no TOCT P 59988.12.1.
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MpunoxeHune A
(o6azaTtenbHoe)

KnaccucpukaymoHHble npUu3Haku YyacTu/pasgena v nepevyH TEXHUYECKUX XapaKTepUCTUK
3NEeKTPOHHOW KOMMOHEHTHOM 6a3bl

B Tabnuuax A.1 — A.19.1 npueeneHsbl KBannduKaunoHHsIe NpuU3Haku YacTu/pasgena u nepednu TX 3KB.

Tatnuua A.1— TpaHctopmaTopbl U APOCCENN

HaumeHoBaHue YacTtu/
pasgena

KnaccudukaumoHHble npuaHaku Yactu/
pasgena

OnucaHue YacTu/pasgena

12 TpaHcdopmaTopbl U
apoccenu

Paspen eknioyaeT B cebs cnenyto-
wue Tunel IKB:

- TpaHcthopMaTophl;

- opoccenu;

- NHOYKTUBHOCTH

1 TpaHcopmaTop — CcTaTUYeckoe aNeKTPOMarHuT-
HOe YCTpPOWCTBO, UMmetowee aBe unu bonee uHayk-
TWBHO CBS3aHHBLIX 0BMOTOK W NpedHa3Ha4YeHHoe ans
npeobpasoBaHna NOCPEACTBOM 3MEeKTPOMAarHUMTHOW
WHOYKUMM OOHOW WM HECKOMbKWX CUCTEM nepe-
MEHHOrO TOKa B OAHY WIN HECKOMBKO APYrMX CUCTEM
nepemeHHoro Toka no MOCT 16110—82 (tabnuua,
cratbs 1.1).

2 [poccens — KaTyllka WHOYKTMBHOCTW, obnagato-
LLasi BbICOKUM COMPOTUBIIEHUEM NEPEMEHHOMY TOKY
W ManbIM CONpoTUBNEHWEM NocToaHHOMY (cM. [1]).
3 MHAYKTMBHOCTE — CBOWCTBO NPOBOAHWKA, MO3BO-
nAlollee eMy HakannmvBaTb 3HEpPruio B MarHUTHOM
none WHAYUWPOBaHHbLIM TOKOM, MPOTEKAWMM Ye-
pe3 Hero, no MOCT P M3K 60194-2—2019 (cTaTbs
3.9.3)

12.1 TpaHcdopmatopel

Pazpgen BkniodaeT B ceba cneayio-
uime Tunel IKB:

- TpaHchopMaTtopkl NATaHWS;

- TpaHcdopmartopbl npeobpasosa-
TENEN HaNPsKEeHNS;

- TpaHctopmaTtopkl cornacyroLlive
CUrHanbHeble;

- TpaHchopMaTopbl UMMYMLCHBIE;
- TpaHchopmaTopbl MHTEPENCHBIE;
- Bnoku TpaHcopMaToOpoOB MHTEP-
(henCHbIX;

- TpaHctopmaTopbl 3neKkTpomar-
HUTHbIE MHOMOYHKLMOHANBHLIE;

- TpaHcdopMaTopsl PagMOYacTOTHLIE;
- Moaynv TpaHcopMaTopHele

TpaHcchopmaTop — CTaTUYECKOE 3MeKTPOMarHuT-
HOe YCTpOWCTBO, MMeloLlee ABe unu bonee nHOyk-
TUBHO CBSI3aHHBIX 0OMOTOK U NpefHa3Ha4YeHHoe ans
npeobpa3oBaHnA NOCPeACcTBOM 3MNEKTPOMarHUTHOW
WHOYKUMKM OOHOW WM HECKONIbKUX CUCTEM rnepe-
MEHHOMO TOKa B OOHY WMWY HECKOMNLKO APYrMX CUCTEM
nepemeHHoro Toka no MOCT 16110—82 (tabnuua,
cratba 1.1)

Tatnuua A.2—TllepeyeHs TX: pazgen 12.1.1

HaumeHoBaHue yactu/pasgena

JacTtu/pasgena

KnaccudukalunoHHbIEe NPU3HaKK

OnwucaHue yacTtu/pasgena

12.1.1 TpaHcdopmaTopbl NUTaHUA

cnegytowmia Tun SK6:

Paspnen Bknwvaer B cebs

- TpaHcdopMaTOpkl MUTaHMS

1 TpaHcdhopmaTtop nuTaHua — TpaHcdopma-
Top, NpegHasHaYeHHbIn Ana NnpeobpasoBaHns
HanpsikeHWs INeKTPUHECKUX CeTel B Hanps-
MeHWsl, Heobxogumele ANs NUTaAHWSA 3Mek-
TPOHHOW annapaTtypbl.

2 TpaHcchopmaTtop nuTaHusa — TpaHcdop-
MaTtop Manol MOLLHOCTW, NpefHasHa4YeHHbIA
Ans npeobpa3soBaHUs HaMPHKEHUS AMeKTpu-
YeCKkUX CeTel B HanpskeHus, Heobxogumble
ONA NMUTaHWa 3NeKTPOHHOW annapatypel, Mo
FOCT 20938—75 (tabnuua, ctatba 3)

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-59988.12.2-2024
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Tabnuua A.2.A1

YHTX HaumeHoBaHue TX pynna TX KeanudukaTtop
2.1.190 Hanps:KeHne nuTaroLwwen cetu ITX H
2.3.130 YacToTa nuTatowwen cetu 3TX H
2.3.38 Pabouyasn 4yactora 3TX H, HIM, Bl
2.1.191 HanpsxeHne BTOPUYHBIX 0BMOTOK OTX H
YcnoBeue onpegeneHns — HavMeHoBaHue obMOoTkK — H
2.1.192 HanpsixeHwe BTOpUYHbLIX 0BMOTOK NPY HOMWHAMNLHOW Harpyske 3TX H
Ycnoeue onpeaeneHns — HavMeHoBaHue obMOoTKK — H
2.:5.135 BbixogHasa MOLLHOCTL aTX HM
2.7.25 MHAYKTUBHOCTL OBMOTKK ITX HIM
Ycnoeue onpefeneHns — HavMMeHoBaHue obMOoTKK — H
2.2130 HoMWHanbHBIA TOK BTOPMYHOW 0OMOTKM TpaHcdopmaTopa ITX Bl
Ycnoeue onpeneneHns — HanMeHoBaHue obMOoTKK — H
2.4.50 ConpoTueneHne U3onaumum 3TX HI
Ycnoeue onpedeneHna — MecTo U3MepeHust KTX H
3.60 Knumaruyeckoe ncnonHeHue 3kennTX H
3.61 OrHecToMKoCcTb 3kennTX HIM
4.7 Tun Tena 3Kb ang sagaHus rabapuTHbIX pasMepoB KTX H
471 IOnuHa rabapuTHas KTX Brl
4.7.2 WUnpuHa rabapuTtHas KTX Bl
4.7.3 BebicoTa rabapuTtHas KTX Brl
4.74 Onametp rabapuTHbINA KTX Bl
4.10 Macca KTX Bl
3.1 WHTepBan pabo4ux Temneparyp 3kennTX P

Tabnuuya A3 —epeyens TX: pasgen 12.1.2

KnaccrndukaunoHHbIe NpruaHaKku

OnucaHue YacTtu/pasgena
Jyactw/pasgena pasq

HavmeHosaHwe Yactu/pasgena

12.1.2 TpaHcdopmatopel npeobpa- | Pasgen Bkntodaer B ceba cne- | [NpeobpasoBatenbHeil  TpaHcdopmaTop —

30BaTenen HanpsKeHus ayrowmin Tun IKB: TpaHcdopmaTop, MpegHas3HadeHHbIA ans
- TpaHcchopmMaTopbl Npeobpa- | paboTkl B BEINPAMUTENEHEIX, MHBEPTOPHLIX U
30BaTeNen HanpsxeHus OPpYrUX yCTaHoBKax, npeobpasywmnx cucte-

MY NepeMeHHOro ToKa B CUCTEMY MOCTOSAHHO-
ro Toka M HaobopoT NpM HENOCPEACTBEHHOM
nogknwveHmn K Hum no FOCT 16110—82
(ctaten 2.32)

Tabnuuya A.3.1

YH TX HawumeHoBaHue TX Ipynna TX Keanudukatop
2.1.190 HanpsxeHne nuTaroLLen cetu aTX H
2.3.130 YacTtoTa nuTalowen cetm aTX H
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OkoH4aHue mabnuysi A.3.1

YHTX HavmeHoBaHue TX Mpynna TX Keanudmkatop
2.3.38 Pabouas yacToTa ITX H, HIM, BN
2.1.191 HanpsxeHue BTOPUYHbIX 0BMOTOK aTX H
YcnoBve onpegeneHns — HanMeHoBaHWe 0BMOTKM — H
2.1.192 HanpsxeHue BTOpPUYHbIX OBMOTOK MpU HOMUHAIBHOW Ha- 3TX H
rpyake
Ycnoeure onpegeneHns — HanMeHoBaHWe 0GMOTKM — H
2.1.25 MHOYKTUBHOCTE 0BMOTKM IATX HI
Ycnosue onpegeneHns — HanMeHoBaHue 0bMOTKM — H
2.2130 HoMuHanbHbIR TOK BTOPUYHOW 06MOTKM TpaHcdopmaTtopa aTX Bl
YcnoBve onpegeneHns — HanMeHoBaHWe 0bMOoTKM — H
2.4.50 ConpoTuBneHne 13onauumn 3TX HI
Ycrioeue onpeaeneHua — MecTo U3MepeHust KTX H
3.60 Knumartunyeckoe ucnoriHeHuwe AkennTX H
3.61 OrHecToNKOCTb SkennTX HM
4.7 Tun Tena 3KBb ana 3agaHns rabapuTHbIX pasMepoB KTX H
4.7 1 [nwnHa rabaputHan KTX Bl
4.7.2 WwnpuHa rabapuTHasn KTX Bl
4.7.3 Beicota rabaputHas KTX Bl
4.7.4 OwnameTp rabapuTHeIn KTX Bl
4.10 Macca KTX Bl
3.1 WHTepsan paboynx Temnepartyp kennTX P

Tabnuua A.4—TllepeueHb TX: pasgen 12.1.3

HaumeHosaHue 4acTtu/pasnena

KnaccudukayoHHbIe NpusHakn
yacTtu/pasgena

OnucaHve Yactu/pasgena

12.1.3 TpaHcdopmaTopkl cornacy-
IOWWWE CUrHamnbHbIe

Pazgen BknioyaeT B ceba cnenyto-
wui Tun 9KB:

- TpaHcdopMaTopbl
L1e curHanbHble

cormacyto-

1 TpaHcchopMaTop cornacyowmn — TpaHc-
chopmartop, npegHasHaveHHblW ONsA BKMO-
YeHUs Mexay OBYMS LensMu C pasnunyHbl-
MW NapameTpaMu C LEeMbl ONTUMKU3aLMK
XapakTepucTUK nepedaBaeMoro curHana

(cm. [2]).
2 CornacytolWmii curHanbsHbli TpaHcdop-
MaTop — CUrHanbHbIA TpaHcdopmaTop,

NpenHa3Ha4YeHHbld  ONs  COrnmacoBaHWA
pasnuyHbIX MOMHLIX COMPOTUBINEHUIA 3MeK-
TpuHeckux uUenei npuv npeobpasoBaHun
W repenave 3rnekTpPUYECKUX CUrHamoB no
[OCT 20938—75 (cTaTtba 16).

3 CurHaneHbIM TpaHchopMaTop — TpaHc-
chopmaTtop mManol MOLLHOCTW, NpegHasHa-
YeHHbIW OnA nepedayy, npeobpaszosaHus,
3anoMUHaHNA 3NEeKTPUYECKUX CUrHAMoOB Mo
[OCT 20938—75 (ctaTtba 16)
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Tabnuua A4

FOCT P 59988.12.2—2024

YHTX HanmeHoBaHue TX [pynna TX Keanudwukatop
2.3.3 [wanazoH pabo4mx YacToT aTX P
2.4.54 [MonHoe aneKkTpUYecKoe CoNpoTUBIIEHUE oTX Brl
2451 BxogHoe conpoTtueneHue aTXx B
Ycnoeue onpegeneHa — HavMMmeHoBaHwe 0bMoToK — H
2452 HoMmuHanbHoe CONpOTUBNEHWE HArpy3Kkn aTX
2.4.53 ConpoTtuBneHue 0BMOTKU NOCTOAHHOMY TOKY aTX BI
YcnoBwe onpegeneHns — HavMeHoBaHWe 0BMOoTKK — H
2.2134 [onycTUMbIA TOK OBMOTKM KaTYLUKU MHOYKTUBHOCTU aTX B
4.40 Tunopasmep KTX H
3.30 MakcumansHan paboyas Temneparypa OkennTX BIl
3.31 MwuHuManbHasa pabovas Temnepatypa AkennTX HIM

Tabnuua A5 —TlepeyeHs TX: pasgen 12.1.4

HaumeHosaHue yactu/
pazgena

KnaccugukaunoHHble NpuaHakn
vyacTu/pasgena

OnucaHve yactu/pasgena

12.1.4 TpaHcdopmaTo-
pbl UMNYTBCHBIE

Pasnen BkniovaeT B cebs cneny-
towmin Tun IKB:
- TpaHcopMaTopbl UMMYMbCHbIE

1 WmnynbcHbIn TpaHcdopmatop (MT) — TpaHcdop-
MaTop, npegHasHa4YeHHbln Ans TpaHchOopMUpPOBaHUS
KOPOTKMX UMMYNbCOB C MUHWMAIbHBIMA MCKaXKEHNAMMI
v paboTalLWwurin B pexxumMe nepexodHblx npoueccos. T
NO3BONSAT U3MEHWTL YPOBEHE DOPMUPYEMOrO MMMy b-
ca HanpsXkeHWa WK ToKa, NONAPHOCTL UMMYMbCa, COo-
rmacoBaTb COMPOTUBIIEHME FeHepaTopa WMMYMbCOB C
COMPOTUBNEHUEM Harpy3ky, OTAENUTb NOTEHUMANLI UC-
TOYHMKA W NPUEMHMKA UMNYNLCOB (cM. [3]).

2 WMmMnynbcHblit TpaHcdopmatop — TpaHcopmarop,
npeaHasHayYeHHbIn Ans npeobpasoBaHna Toka U Hanps-
KEHWST UMNYTBCHBIX CUrHAMNOB C MUHUMAaIbHBIM UCKaKe-
HUEM ncxogHon hopMel UMMyNbCa Ha Beixode (cm. [4])

Tabnuuya AS5A1

YH TX HavmeHoBaHne TX pynna TX Keanudmkartop
1.3.319 | MNpownssegeHne ANUTENLHOCTU UMMNYNLCA HA BXOAHOE UMMNYNbLCHOE Hanps- oTX BIl
XKeHve
1.3.310 | MuHMManbLHasa CKBaXKHOCTb OTX HM
2.3.131 | YacTtoTa NOBTOPEHUS UMMYINBCOB aTX H
1.1.150 | OnuTensHOCTL UMMyNbCa oTX H
YcnoBve onpegeneHns — Aona amnnuTyapl UMnynsca — H
2.453 | ConpotuBneHve 0BMOTKM NOCTOAHHOMY TOKY oTX BIl
Ycnosue onpegeneHns — HanMeHoBaHWe 0BMOTKK — H
4.40 Tunopasmep KTX H
3.30 MakcumanbHas pabodas Temneparypa AkennTX B
3.31 MwuHUmManeHas pabodas Temnepartypa JkennTX HIM
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Tadtnuua A6 —TllepeyeHs TX: pazgen 12.1.5

HaumeHoBaHwne YacTtu/ KnaccudukalMoHHbIe NPU3HAKKM YacTu/
paspena pasgena

Onucanve yactu/pasgena

12.1.5 TpaHcdopmatopbl | Pasgen ekniodaeT B cebs cnegyto-
WHTEpdEeNCHbIE wwui Tun IKB:
- TpaHcthopMaTopbl MHTERENCHBIE

WHTepdencHble TpaHCcgopMaTophbl NpegHasHade-
Hbl ANA NPUMEHEHUS B MHTEepPMENCHBIX kKaHanax
UMDPOBBIX CETEW CUCTEM nepenadv AaHHbiX W
WHGOPMALMK B PaauoaneKkTpPOHHOW annapaTtype
(cm. [3])

Tabnuuya AB6.1

YH TX HammeHoBaHnne TX [pynna TX Keanudukarop
2.3.3 [unanasoH pabo4ux 4acToT oTX P
2.7.25 MHOYKTUBHOCTE OBMOTKM 3TX HI
Ycrnosue onpefeneHusd — HanMeHoBaHue 0BMOTKU — H
2.2132 Tok cmelweHuns 3TX Bl
2.4.53 ConpoTusneHne oBMOTKM MOCTOAHHOMY TOKY OTX Bl
Ycnoeuve onpegeneHns — HauMeHoBaHWe 06MOTKM — H
4.40 Tunopa3smep KTX H
3.30 MakcumaneHasa paboyas Temneparypa QkennTX BI
3.31 MwuHumaneHaa pabodan TemnepaTypa QrennTX HI

Tabnuua A.7 —epeueHb TX: pasgen 12.1.6

KnaccudukaunoHHblEe NPU3HaKKU

HaumeHoBaHwe yactu/pazgena
pashy yacTtu/pazgena

Onwucaxve yacTtu/pasgena

12.1.6 TpaHcchopmaTopkl anek- | Pasgen  Bknwvaer B cebs
TpOMarHuTHble MHorodyHkUmo- | cnegytowmi Tun 3K6:

HaneHble - TpaHcdopmaTopbl 3neKkTpomar-
HWTHBIE MHOTOOYHKLMOHAMNBHBIE

TpaHcthopmaTop 3NekTPOMarHUTHBIN MHOTOGYHK-
LMOHaMNbHBIN — TpaHchopMaTop, BbINOMHALLWA
0JHOBPEeMeHHO TpaHCqopMaLMIo SHEPTUM, a Tak-
Xe cneyunanbHele YHKUWMK 338 CHET COBOKYMHOMO
MCMOMNb30BaHWA Pa3nuyHbIX U3NYECKUX SBINEHUNA
B MarHWTHOM MaTtepuane COBMECTHO C AWanek-
Tpvkamu, paboTalwmnin ¢ ANeKTPOHHLIMKU Cxema-
Mu no MOCT 23871—79 (cTaTths 1)

Tabnuuya AT7.1

YH TX HaumeHoeaHue TX Mpynna TX KeanudpukaTtop
2.1.193 BxogHoe HanpspkeHve oTX BI
2.3.28 Paboyas yacTtoTta ATX H, HI, B
2.1.191 Hanps»keHue BTOpUYHbBIX 0BOMOTOK ITX H
Ycnosue onpefenednsd — HanmeHoBaHne 0OMOTKU — H

Tabnuua A.8 —IllepeueHb TX: pasgen 12.1.7

HaumeHosaHune Yactu/ KnaccudukaunoHHble Npu3aHakn Onucakme yacTwpasaena
pasgena YacTtu/pasgena

12.1.7 TpaHcdopmaTopbl | Pasgen eknwyaeT B cebda cne- | TpaHcopmaTtopbl paguodactoTHole — RF-TpaHc-
pagmnoYacToTHLIE aytowmia Tun OKB: dopmatopsl (oT aHrn. radio frequency — pagwvovacTo-
- TpaHcdopmaTtopbl pagvoda- | Ta, paguodacToTHbLIN, BbICOKOYACTOTHbLIW) NpeacTaBns-
CTOTHEIE 10T cobon YacToTHele NpeobpasoBaTenu, paboTaioLlme
B 3a4aHHOW Mosoce YacToT U crnyalne Ons cornaco-

BaHUSA pasHOPOAHbIX NMHWIA CBA3U (CM. [6])
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Tabnuua A.8.1

FOCT P 59988.12.2—2024

YHTX HanmeHoBaHue TX lpynna TX Keanudmkartop
233 [wanasoH pabounx yactoT aTX P
2.3.28 Pabouas 4yacrtoTta 3TX H, HIT, Bl
1.3.320 BHocumble notepu oTX BI
Ycnoeue onpegeneHna — 4actoTa UK uanasoH 4acToT — H, P
2.7.25 WMHOYKTUBHOCTE 0OMOTKM 3TX HIM
Ycnosue onpefeneHns — HavMeHoBaHWe 0BMOTKU — H

Tabnuuya A9 —lepeyens TX: pasgen 12.1.8

HaumeHoBaHWe YacTu/pazgena yacTw/paanena

KnaccudukaumMoHHble NpyU3Haku

Onwucaxwne YacTu/pazgena

12.1.8 TpaHcdopmaTopHeie cbopku

Paspen sknioyaet B ceba crneny-

TpaHcdopmatopHaa cbopka —

coBoO-

ownin Tun 3Kb:
- TpaHcthopMaTopHble cBopku

KYMHOCTL  3NEKTPUYECKU COEOUHEHHBIX
3NeKTpopaauonagenuii Tuna gpoccens w/
unu TpaHcdopmartop, obpasylowmx yHkK-
LUMOHAmNBHO W KOHCTPYKTMBHO 3aKOHYEH-
Hble cOopoyHble eguHUUBl, obnagawLlme

KOHCTPYI(TVIBHOI?I LENOCTHOCTBLIO

Tabnuua A9.1

YH TX HaumeHoBaHue TX Ipynna TX KeanudukaTop
2.7.27 MHayKTUBHOCTE OBMOTKM MpW NogMarHU4MBaHUKM MOCTOSH- aTX HIM
HbIM TOKOM
Ycnosue onpefeneHns — HavMeHoBaHue 0BMOTKM — H
2.2.133 Tok nogMarHn4MBaHmus IATX H
1.3.311 KoadhdmumneHT TpaHcopmaumm PTX HP
1.3.320 BHocumble noTtepu OTX B
YcnoBue onpefeneHns — 4actoTa UNm AuanasoH 4acToT — H, P
2.4.53 ConpoTusneHne 0OMOTKM NOCTOAHHOMY TOKY oTX Bl
Ycnoeuwe onpegeneHns — HavMeHoBaHWe 0OMOTKM — H
4.40 Tunopaamep KTX H
3.30 MakcumaneHan paboyasa Temneparypa SkennTX B
3.31 MuHuMansHas paboyan Temnepartypa SkennTX HI

Tabnuya A10— MNepeyeHs TX: pasgen 12.2.1

HaumeHosaHnune yactu/
pasgena

KnaccuukayMoHHbIe NpruaHaku Yactu/
pasgena

OnucaHue YacTtu/pazgena

12.2 Opoccenu Pasgen BknioyaeT B ceba cnegyrolime
Tunel IKB:

- ApOCCenu BbICOKOYACTOTHbLIE;

- Apoccenu hunsTpoB BhINPAMUTENEN;
- MMKpOOpOCCEenu;

- Apoccenu ounsTpaumMy paguonomMex;
- Opocceny Ans NoBepxHOCTHOIO MOH-
Taxa,

- ApOCCenu CUIoBLIE;

- apoccenu cepun M

1 Opoccens — kaTylKka UHAYKTUBHOCTW, oBnagato-
Lasi BEICOKMM CONPOTUBINEHWEM NEPEMEHHOMY TOKY
M ManbIM COMPOTUBIEHNEM NOCTOAHHOMY TOKY (CM.

[1])-

2 [poccens — KaTylKa WHOYKTUBHOCTU, KOTORYHO
BKMIOYAKOT B 3NEKTPUYECKYK Lenb Nnocnegosarers-

HO C HarpyakoW ONs ycTpaHeHWs

(nogaeneHuA)

I'IEpeMeHHOﬁ COCTaBnALLIEN TOKA B LENKU, a TakKe
ona pasgeneHnsa nnn orpaHnvyeHnA curHanoB pas-

NUYHORW YacToTel (CM. [7])
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OkoHYaHue mabnuusi A. 10

HaumeHoBaHue vacTtu/
pasgena

KnaccudrkaumoHHble npuaHakm Yactu/
pasgena

Onucanuve Yactwu/pasgena

12.2.1 [poccenu Bbi-
COKOYaCTOTHbIE

Paszgen BkntovaeT B cebs cnegytowmia
Tun 3KB:
- ApPOCCENK BbICOKOYACTOTHbIE

1 [poccent BbICOKOW 4acTOTbl — KaTylUKa MHAOYK-
TMBHOCTH, UCMONb3yeMasa Ans YBernn4eHusa conpo-
TUBMNEHUS BbICOKOYACTOTHBLIX anepuvoguyeckux ue-
nen (cm. [8]).

2 TpeboBaHusa, NpeabABNAEMbIE K BbICOKOHaCTOTHO-
MY OpPOCCENt0, CBOOATCHA B OCHOBHOM K MOINYYEHUHD
60oNbLLIOTrO MHAYKTUBHOIO CONMPOTUBIEHMS NPY MUHW-
ManbHO BO3MOXHOM COBCTBEHHOM eMKOCTM (CM. [9])

Tabnuuya A.10.1

YH TX HawumeHoeaHue TX Ipynna TX Keanudukatop
2.7.28 MHOYKTUBHOCTb IATX H
Ycnoewe onpegeneHns — 4actoTa MamepeHus ATX H
2.7.26 HomuHanbHasa MHOYKTUBHOCTb ATX H
233 OwanasoH pabo4nx yacTtot ITX B
1.3.314 [obpoTHOCTEL KaTyLIKM MHOYKTUBHOCTU dTX HIM
Ycnoeue onpegeneHva — 4acToTa U3aMepeHus ITX H
22134 JonycTUMBbIA ToK 0BMOTKKU KaTyLUKM MHOYKTUBHOCTH ATX B
1.3.315 [lonyckaemoe OTKNOHEHWE MHOYKTUBHOCTU KaTyLUKK PTX HP
2453 ConpoTusrieHue 0BMOTKM MOCTOAHHOMY TOKY IATX B
Ycnosue onpefeneHna — HauMeHoBaHWe 0BMOTKU — H
4.40 Tunopaamep KTX H
3.30 MuHumaneHas paboyan Temnepatypa SkennTX HI
331 MakcumaneHan paboyas Temneparypa JkennTX Bl

Tabnuua A.11 —lNepeveHb TX: pasgen 12.2.2

HaumeHosaHwe yactu/pasgena

KnaceudukalMoHHbIE NPU3HAKK
yacTu/pasgena

OnucaHue YacTu/pasgena

12.2.2 [poccenn uneTpos
BbINPAMUTENEN

Pasgen BKMOYaeT B cebn
cnegytowmin Tun 3KbB:
- apoccenmu
BbINPAMUTENEN

huneTPOB

BeinpsiMuTenem HasbiBaloT YCTPOMCTBO, NO3BO-
nALwee nony4nte Heobxoaumoe NocTosHHOE
HanpseHwe nNytem npeobpasoBaHuns (BbINPAM-
NeHWs) NEPEMEHHOTO TOKa B MynbCUpyloLLee
HanpsXeHWe C MOCNegylwWwuM CriaxuBaHueM
nynscauuin npu nomowm dunetpa. Crnaxuea-
oWwuin unetp npeacTtaenaeT cobol ogHO Unu
[Ba 3BeHa 13 gpoccens (MHAYKTUBHOCTH) 1 KOH-
aeHcartopa (emkocTu) (cMm. [9])

Tabnuuya A11.1

YH TX HavmeHoBaHne TX [pynna TX Keanudmkartop

2.7.28 WHOYKTUBHOCTb aTX H
Ycnoeuwe onpegeneHna — 4acTtota namepeHus aTX H

2.7.26 HomuHaneHasa MHOYKTUBHOCTL aTX H
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OkoHyaHue mabnuusl A.11.1

FOCT P 59988.12.2—2024

YHTX HaumeHoBaHue TX pynna TX Keanudwukatop
2.2.133 Tok nogmMarH1U4nMBaHKA 3TX H
23.3 [wnanasoH pabounx yactoT aTXxX P
1.3.314 [JoBpoTHOCTL KaTyLLUKA WHOYKTUBHOCTH dTX HIM
Ycnoewe onpegeneHna — 4actoTa U3aMepeHus 3TX H
22134 [onycTumblin TOK 0BMOTKM KaTyLIKWM MHOYKTUBHOCTUW OTX Brl
2453 ConpoTtuerneHne 06MOTKU NOCTOAHHOMY TOKY aTX BM
Ycnoewe onpeneneHnsa — HavMeHoBaHue 0BMOTKK — H
1.3.315 [onyckaemoe OTKNOHeHWe WHOYKTUBHOCTM KaTyLLKK PTX HP
3.60 KnumaTtnyeckoe ncnonHeHve AkennTX
4.40 Tunopasmep KTX
3.30 MakcumanbHana pabodas Temnepatypa SkennTX BM
3.31 MuHumansHasa pabovas Temnepatypa SkennTX HIM

Tabnuuya A12 —TlepeyeHb TX: pazgen 12.2.3

HavmeHoBaHue yacTtu/
pasgena

KnaccugukaunoHHble NpU3HaKu

OnucaHue yacTw/pasgena
yacTw/pazgena

12.2.3 Mukpogpocce- | Pazgen Brkmiovaer B ceba | 1 Mukpogpoccenu npegHazHadeHbl ONA UCMNOMNb30BaHWSA
nm cneayowmi Tun 3KE: B KayecTBe WHAYKTUBHbLIX 3NeMeHTOB B YCTPOWCTBax pa-
- MUKpOZpOCCenu OVI03NEKTPOHUKK, huneTpax BeINPAMUTENEW, UCTOHHMKaX
BTOPWYHOMO 3MNEKTPONUTaHUA, B ManorabapuTHOW paguo-
annapaTtype crneuuanbHOro HasHadYeHwsa ONA Genekuuu
BbICOKOYACTOTHOW cocTaBnsoLen curHana (cm. [9]).

2 Muvkpoapocceny npegHasHadeHel Ana paboTel B cxemax

C neYaTHbIM U 0O6beMHBLIM MOHTaXoM (cMm. [10])

Tabnuua A12.1

YHTX HaumeHoeaHne TX Ipynna TX KeanudmkaTtop
2.7.28 MHOYKTMBHOCTE aTX H
Ycnosue onpefeneHns — 4acTtoTa U3aMepeHust aTX H
2.7.26 HoMmuHanbHas MHAYKTUBHOCTb aTX H
1.3.314 [JoBpoTHOCTL KaTyLLUKA UHOYKTUBHOCTH oTX HM
Ycnosue onpegeneHns — 4actoTa M3aMepeHus aTXx H
22134 [onycTumblin TOK OBMOTKM KaTYLUKW MHOYKTUBHOCTU OTX Bl
1:3:315 [onyckaemoe OTKNOHEeHWe WHAOYKTUBHOCTU KaTyLLKW oTX HP
2.4.53 ConpoTtuBneHne 06MOTKU NOCTOAHHOMY TOKY 3TX B
Yecnosue onpeneneHns — HavuMeHoBaHue 0BMOoTKK — H
4.40 Tunopasmep KTX H
3.30 MakcumanbHasa pabodas Temneparypa AkennTX BIl
3.31 MwuHumaneHas pabodas Temneparypa QkennTX HIM
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FOCT P 59988.12.2—2024

Tatnuua A.13 —TlepeyeHb TX: paszgen 12.2.4

HaumeHoBaHue yacTu/pasgena

KnaccugrkaumoHHble NpuaHaku
yactu/pasgena

OnucaHue yactu/pasgena

pagnonomex

12.2.4 Opoccenn unsTpaumm

Paspen BkniodaeT B cebs cne-
aytowmia Tun IKbB:
- opoccenu uneTpauuy pagumo-

[MomexonogaensaoLWKMA opoccens — NOMeXonoaae-
NAWLWA MeMeHT, UMeLNiA B nonoce pabodnx
4acToT MHAYKTUBHbLIA XapakTep NOHOro ConpoTuB-

nomex neHus (no MOCT P 55055—2012, ctatbs 74)
Tabnuuya A.13.1
YH TX HaumeHoeanune TX Mpynna TX KeanudmkaTtop
2.7.28 WMHOYKTUBHOCTE 9TX H
Ycnosue onpegeneHua — 4acTtoTa U3amMepeHus 9TX H
2.7.26 HoMWHanbHaa MHOYKTMBHOCTb ITX H
22135 HoMWHanbHbBIA NPOXOAHON TOK aTX H
2.2.133 Tok nogMmarH1uyYnMBaHus ITX H
1.3:315 [onyckaemoe OTKMOHEHWE MHAYKTUBHOCTN KaTyLKN OTX HP
2.4.53 ConpoTtuBneHve oBMOTKM NOCTOAHHOMY TOKY 9TX Bl
YcnoBue onpegeneHns — HanMeHoBaHue 0BMOTKK — H
410 Macca KTX Bl
Ycnosue onpeaeneHus — KoprycHasi/beckopnycHas — H
4.40 Tunopasmep KTX
3.30 MakcumaneHas paboyas TemnepaTtypa SkennTX B
3.31 MwuHumaneHaa pabodas Temnepatypa SkennTX HM

Tabnuua A.14 — lNepeyeHb TX: pasgen 12.2.5

HaumeHoBaHnwe yactu/pasgena

KnaccudmkaunoHHble
npu3Hakn YacTtu/pasgena

Onucanue YacTu/pasgena

12.2.5

[poccenu ansa
NMOBEPXHOCTHOIO MOHTaXa

Paspgen Bknw4aeT B cebs
cneayrowwmn Tun IKb:

- gpoccenn Ons noBepx-
HOCTHOIO MOHTaXa

[TOBEPXHOCTHBIA MOHTaX — 3MNEKTPOMOHTaX U3enui
Ha NOBEPXHOCTL MeYaTHOW NnaTkl C NogcoeauHeHUeM
TOKOBeOYLIWX 3MNEeMEeHTOB W3Oenuidi K KOHTaKTHbIM
nnowankam nedatHon nnatel no FIOCT P 50044—2009
(MyHKT 3.1.17)

Tabnuuya A.14.1

YH TX HaumeHoBaHmne TX pynna TX Keanudukatop
2.7.28 VIHAYKTUBHOCTb aTX H
Ycnoewe onpegeneHna — 4actoTa M3MepeHus aTX H
2.7.26 HomuHanbHasa MHOYKTUBHOCTb aTX H
2.2.136 HoMWHaneHbBIN TOK 0BGMOTKK 3TX H
Ycnoeue onpegeneHns — HauMeHoBaHWe 06MOTKM — H
2452 HomuHaneHOe ConpoTUBMNEHVE HArPY3KK OTX H
2.3.28 Pabouasa yactoTta aTX H, HIM, Bl
1:3:31%5 Jonyckaemoe OTKNOHEHWE MHOYKTUBHOCTU KaTyLUKK OTX HP
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OkoH4yaHue mabnuusl A.14.1

FOCT P 59988.12.2—2024

YHTX HaumexosaHue TX Mpynna TX KeanudukaTop
2453 ConpoTtuBneHve 06MOTKU NOCTOAHHOMY TOKY ITX BN
Ycnoeue onpefeneHna — HavMeHoBaHWe 0BMOTKU —
4.40 Tunopasmep KTX
3.30 MakcumaneHana pabodas Temneparypa SkennTX Bl
3.31 MwuHuManbHasa pabovas TemnepaTypa SkennTX HIM

Tabnuya A15— [Nepeyers TX: pasgen 12.2.6

HaunmeHosaHWe vactu/
pasgena

KnaccucukaumoHHble
npu3HaKkK Yactu/pasgena

OnucaHve yacTw/pazgena

Pasgen Bknwovaer B cebs
cnenyowmi Tun 3KE:
- OpOCCEeni CUNOoBble

12.2.6 [Opoccenu cuno-
Bble

Cunosble gpoccenu, NpegHasHayeHHble ANs MCNonb3o0Ba-
HWA CUNOBLIX, Npeobpasylomux YCTPONCTBAaX, TakMx Kak:
UMNynbCcHble cTabunusaTopel,npeobpasoBaTeny Hanpsxe-
HWUS, KOHBEPTOPLI, BEINPAMUTENK, UHBEPTOPLI (M. [11])

Tabnuuya A151

YHTX HaunmeHoeanne TX pynna TX Keanudukatop
2.7.28 MHOYKTMBHOCTE aTX H
Ycnoeue onpegeneHnsa — 4actoTa M3aMepeHus aTX H
2.7.26 HomMWHanbHaa MHOYKTMBHOCTb aTX H
2.2.136 HomuHanbHbIA TOK 0BMOTKK ITX H
Ycnoswe onpefeneHns — HavMeHoBaHue 0BMOTKK — H
2452 HoMuHanbHoEe CONPOTUBRMEHWE HArpy3Kn aTX H
2.3.28 Paboyas yacTtoTa aTXx H, HIT, BN
1.3.315 [onyckaemoe OTKNOHEHWE WHOYKTUBHOCTW KaTyLLKW oTX HP
2453 ConpoTtuBneHne 0BMOTKN NOCTOAHHOMY TOKY aTXx BN
YcnoBue onpeaeneHna — HavMeHoBaHWe 06MOTKM -
4.40 Tunopasmep KTX
3.30 MakcumanbHan pabodas Temneparypa AkennTX BM
3.31 MuHumanebHasa pabovas Temneparypa SAkennTX HIM

Tabnuya A.16 — Nepeyerb TX: pazgen 12.2.7

HavmeHosaHne yactu/
pasgena

KnaccudmkaumoHHbie npu3Haku
vacTtw/pasznena

OnucaHve 4acTtu/pasgena

Pasgen BKknw4aer B cebs
cnegytowmi Tin IKE:

- opoccenu cepun M

12.2.7 [Opoccenn cepuu
am

Opoccenu cepun M npegHasHadeHs! AnA UCNonb3oBa-
HWA B MMNYNbCHBIX cTabunuaatopax v npeobpasosare-
NAX HaMNpsKeHUs, NPUMEHSIOLLMXCA B ManorabapuTHO
rnepeHocHor 1 GopToBoOW paguoannapatype cneunans-
HOro HasHa4yeHusa (cMm. [12])

Tabnuua A.16.1

YH TX HawnmeHoBaHne TX Mpynna TX Keanudukatop
2.7.28 WHOYKTMBHOCTE aTX H
Ycnoeue onpefeneHns — 4actoTa U3MepeHust IATX H
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FOCT P 59988.12.2—2024

OkoHYaHue mabnuusi A.16.1

YH TX HaumeHoBaHue TX [pynna TX Keanndwmkatop
2.7.26 HomuHaneHas MHOYKTUBHOCTL aTX H
2.2.136 HomuHanbHbIA TOK 0BMOTKK aTX H
Ycnosue onpegenedns — HanMeHoBaHue 0BMOTKK — H
22137 Pabou4wnii Tok 3TX Bl
2452 HomuHaneHoe conpoTUBMEHWE HArPY3KN 3TX H
2.3.28 Paboyas 4actoTta 3TX H, HI, Bl
1.3.315 [onyckaemoe OTKIOHEHME MHOYKTUBHOCTU KaTyLUKK PTX HP
2.4.53 ConpoTusrieHre 0BMOTKU MOCTOAHHOMY TOKY 3TX B
Ycnoeuve onpegeneHuss — HauMeHoOBaHWe 0OMOTKM —
4.40 Tunopaamep KTX
3.30 MakcumanebHan paboyas Temneparypa SkennTX BM
3.81 MwuHumaneHaa pabodan TemnepaTypa OkennTX HIM

Tatnuua A.17 —TlepeveHs TX: pazgen 12.3 (12.3.1)

HaumeHoBaHue YacTu/
pasgena

KnaccugmkaumoHHble Npu3Haku
Yyactw/pazgena

OnucaHue Yactu/pasgena

12.3 MHOYKTUBHOCTK

Pasznen Bknmw4aeT B cebs
cnenytowwme Tunel IKB:

- MMKPOWHAYKTUBHOCTM;

- KaTyLUKN WHOYKTUBHOCTH;

- ANEMEHTElI MHOYKTUBHOCTK

1 VIHOYKTUBHOCTb — CKansapHas BenuWyuHa, paBHas OTHO-
LLIEHUIO MOTOKOCLIENMNEHUSA CaMOUHAYKLIMKW 3NEMEHTA 3rekK-
TPUYECKOW Lenu K TOKY B HeM (cM. [2]).

2 WHOYKTMBHOCTE — CBOWCTBO MPOBOAHWKA, MO3BOMAK-
uee emMy HakannMBaTb JHEPrU0 B MarHWTHOM MNOMNe WH-
OYyUMPOBaHHLIM TOKOM, TNPOTEKAIOWUM Yepes3 Hero, Mo
[OCT P M3K 60194-2—2019 (cTatba 3.9.3)

HOCTH

12.3.1 Mukpoungyktue- | Pazgen BknwvyaeT B cebq

cnenytowmi Tun IKb:
- MUKPOUHAYKTUBHOCTU

MWUKPOMHOYKTUBHOCTU — KaTyLIKA MHOYKTUBHOCTM Marnoro
pasmMepa, npegHasHa4YeHHble 019 UCTONMb30BaHWA B Kade-
CTBE WHOYKTWMBHLIX 3MIEMEHTOB B YCTPOWCTBAX paguoanek-
TPOHWKW, (PUNbTPax BeINPAMUTENEN, UICTOYHUKaX BTOPUYHO-
ro anekTponuTaHus, B ManorabaputHoW paguoannapartype
crneuuansLHoro HasHa4YeHWA ANs CENekuMW BbICOKOYACTOT-
HOW cocTaBnsALLen curHana u ap. (cm. [13])

Tabnuuya A17.1

YH TX HaumeHoBaHue TX Mpynna TX Keanudukatop
2.7.28 VIHOYKTUBHOCTb oTX H
Ycnoeue onpegeneHns — 4actota UaMmepeHus aTX H
2.7.26 HomuHanbHasa MHOYKTUBHOCTb aTX H
1.3.314 [oBpoTHOCTL KaTyLUKM MHOYKTUBHOCTU dTX HI
Ycnoewe onpegeneHa — 4acToTa M3mMmepeHus aTX H
22134 JonycTumblin Tok 0BMOTKKM KaTyLIKA MHOYKTUBHOCTH oTX =]
1:3:31% Jonyckaemoe OTKNOHEHUE MHOYKTUBHOCTU KaTyLUKK oTX HP
2.4.53 ConpoTusreHue 0BMOTKM NOCTOAHHOMY TOKY aTX =]
Ycnosue onpefenelnsd — HaumeHoBaHWe 0BMOTKU — H
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OkoH4yaHue mabnuusl A.17.1

FOCT P 59988.12.2—2024

YHTX HaumeHoBaHue TX [pynna TX Keanudukatop

2.3.133 PesoHaHcHas yacToTa 3TX H
4.40 Tunopasmep KTX H
3.30 MakcumaneHana pabodas Temneparypa OkennTX BI
3.31 MwuHuManbHasa pabovas Temnepatypa QkennTX HIM
4.7 Tun Tena 3KB ana 3apganva rabapuTHbIX pasmepoB KTX H
4.71 OnuHa rabaputHas KTX BM
4.7.2 LLnpuHa rabaputHas KTX B
4.7.3 BeicoTa rabaputHas KTX BM
474 OwnameTp rabapuTHbIN KTX BI
4.10 Macca KTX Bl

Tabnuua A18 —lMepeyeHb TX: pazgen 12.3.2

HaumeHoBaHwe yactu/pazgena

KnaccuukauoHHbIe NPU3HaKK
yactu/pasgena

OnucaHnune 4actw/pasgena

12.3.2 Katywkn nHaykTuBHocTk | Pazgen BknwoyaeTr B cebs

cneaytowmi Tun IKE:
- KaTyLUKM MHAYKTUBHOCTH

1 KaTylka MHOYKTMBHOCTWM — MHOYKTWBHAA KaTyLu-
Ka, SBNSLWLAasncs 3nemMeHToM konebaTensHoro KoH-
Typa W NpegHasHadeHHasa ans UCMoNb30BaHWUA ee
pobpotHocTn no NOCT 20718—75 (cTatbsa 1).

2 KaTyluKa MHOYKTUBHaA — 3NEMEHT 3NeKTpUYeckom
uenu, npegHasHa4yeHHbIA ONA MCNoMb30BaHMA ero
COBCTBEHHOW MHOYKTVBHOCTM W/UNN €r0 MarHUTHOrO
nonsa no MNOCT P 52002—2003 (ctatba 116)

Tabnuua A.18.1

GostExpert.ru

YHTX HaumeHosaHune TX Mpynna TX KeanudmkaTtop
2.7.28 WMHOYKTMBHOCTE 3TX H
Ycnoeuve onpeaeneHns — 4actoTa U3MepeHus 3ITX H
2.7.26 HoMmuHanbHas MHOYKTMBHOCTb ITX H
1.3.314 [oBpOTHOCTL KaTYLUKW UHOYKTUBHOCTU dTX HIM
Ycnoeue onpegeneHnsa — 4actoTa M3aMepeHus 3ITX H
22134 JonycTumblin TOK OBMOTKM KaTyLUKW MHOYKTUBHOCTU ITX B
1.3.315 [onyckaemoe OTKNOHeHWe WHOYKTUBHOCTM KaTyLLKK dTX HP
2453 ConpoTtuBneHve 06MOTKU NOCTOAHHOMY TOKY ITX BN
Ycnosue onpeneneHns — HavuMeHoBaHue oBMOoTKK — H
2.3.133 PesoHaHcHas yacToTa 3TX
4.40 Tunopasmep KTX
3.30 MakcumansHasa paboyas Temnepatypa SkennTX BN
3.31 MwuHuMmanbHasa pabovas Temneparypa BkennTX HIM
4.7 Tun Tena Kb ansa 3agaHusa rabapuTHbIX pasmepos KTX H
4.71 [OnuHa rabaputHas KTX Bl
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FOCT P 59988.12.2—2024

OkoH4aHue mabnuusi A.18.1

YH TX HaumeHoBaHue TX pynna TX Keanndukatop
4.7.2 LLnpurHa rabaputHas KTX Brl
4.7.3 Bricota rabapuTtHas KTX B
474 Ouametp rabapuTHbIn KTX BM
4.10 Macca KTX BI

Tabnuua A.19 — lNMepevenb TX: pasgen 12.3.3

HaumeHosaHue yactu/pasgena

KnaccudukaunoHHbie Npu3Haku
JYacTw/pazgena

OnucaHue YacTu/pasgena

Hble

12.3.3 3nemeHTbI

MHOYKTUB- Paa,qen BKMoyaeT B cebsa MH,E[yKTVIBHbIM ANeMeHTOM HasblBakwdT vaeanum3npo-

cnegyrowmin Tun IKb:

BaHHbLIA ABYXMOMKCHBIAN NacCUBHBIA 3MEMEHT uenw,
- ANEMEHTbI UHAYKTUBHbIE €OVHCTBEHHBIM  3NEKTPOMArHWTHBEIM NPOLECCOM B
KOTOpPOM SIBMAETCH 3anacaHve 3HepruM MarHUTHOro
nong (cm. [14])

Tabnuuya A.19.1

YH TX HaumeHoBaHune TX Mpynna TX Keanudukatop
2.7.28 WHOYKTUBHOCTB 9TX H
Ycnoeue onpegeneHys — 4acToTa 3mMepeHus oTX H
2.7.26 HomuHaneHasa MHOYKTUBHOCTb oTX H
1.3.314 [JoBpoTHOCTE KaTyLWKM MHAYKTUBHOCTH oTX HIM
Ycnoeuwe onpegeneHus — 4acToTa U3amMepeHus ITX H
2237 Pabouuni Tok 3TX BN
4.10 Macca KTX BI
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