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IIpenuciaosue
1 IOAT'OTOBJIEH 1 BHECEH AO BHUID

2 VTBEPXKJ/IEH M BBEJIEH B JIEMICTBUE IlocraHOBIeHHEM l'occranmapra Poccun ot 19
tespamst 1998 . Ne 19

3 BBE/IEH BIIEPBBIE

1 OBJIACTHh IPUMEHEHUS

HacTosmuii craHmapT pacmpocTpaHsIeTcss Ha pPeryiaupyeMble ACHHXPOHHBIC AIICKTPOMPUBOJIBI
(mamee — SJEKTPOIIPHUBOMBI), MpeTHA3HAYCHHBIC IJIsI pa0OTHI HA OOBEKTaX IHEPreTUKH (TEILIOBBIX
JIEKTPOCTAHIUAX U HACOCHBIX CTAHIMAX IEHTPATH30BAHHOTO CHAOKEHHS).

Bun xnumarnyeckoro ucnosHeHuss nmo 'OCT 15150 w3 uymcna ykazanHeix B [OCT 15543.1
YCTaHABJIMBAIOT B TEXHHYECKHUX YCIOBHAX (Hasee — TY) Ha 31eKTPONPUBOABI KOHKPETHBIX THIIOB.

2 HOPMATHUBHBIE CCBUIKHA

B HacTosmeM cTaHaapTe UCIONb30BaHbI CCHUIKM Ha CIEIYIONINe CTaHIapTHI:

I'OCT 2.114—95 ECK/. Texaudeckue ycaoBUs

I'OCT 2.601—95 ECK/I. DxcruryaTtaliioHHbIE TOKYMEHTBHI

T'OCT 8.513—84 I'CH. [ToBepka cpeacts usmepenuil. Opranuzanusi 1 NopsI0K NpoOBEACHUS

I'OCT 9.005—72 EC3KC. Mertamiasl, CIUIaBbl, MeETANIMYECKHE M  HEMETaJUTMUECKHe
HEOpraHMYEeCKHe MOKPBITHS. J{oIycTHMBIE M HEJOIYCTHMBbIE KOHTAKTHI ¢ METAJUIAMH U HEMETaJUIaMH

I'OCT 12.1.003—83 CCBT. llym. O6mmue TpedoBanust 6€30MacHOCTH

I'OCT 12.1.004—91 CCBT. Iloxaphas 6e3omacHocTb. O01IMe TpeOOBaHMS

I'OCT 12.2.007.0—75 CCBT. Uznenus snexrporexundeckue. OOmue TpedoBanus 6€301acHOCTH

I'OCT 12.2.007.1—75 CCBT. MammuHb 3JeKTpUUECKHe Bpamaoonmecs. 1peboBaHUs
6e3omacHoCTH

I'OCT 12.2.007.11—75 CCBT. IIpeobpa3oBaTenu 3JIEKTPOIHEPTHH IIOIYIPOBOJTHUKOBBIE.
TpeboBanus 6€30MacHOCTH

I'OCT 12.3.019—80 CCBT. HUcneitanust u m3MepeHus 3JiekTpuueckue. OOmme TpeOoBaHUS
6e3omacHoCTH

I'OCT 20.39.312—85 KomrmiekcHass cucteMa OOIUX TEXHUYSCKUX TpeOoBaHmid. M3menus
aneKTporexHudeckne. TpeboBaHus O HAIEKHOCTH

I'OCT 183—74 MammHs! 35eKTprdeckue Bpamatomuecs. OOIe TeXHnueckie TpeOoBaHus

I'OCT 7217—=87 MamuHsl 31€KTpUYECKUE Bpalaromuecs. J[BUratenu acUHXpOHHbIE. MeTosl
UCTIBITAaHUI



T'OCT 8865—93 Wszmemus osnekTporexHuueckne. Kiacchl HArpeBOCTOMKOCTH JIIEKTPUYECKOU
M30JIIIUHT

I'OCT 10434—82 CoenuHeHHuss KOHTAaKTHBIE OdiekTpuyeckue. Kiaccmbpukamms. OOmue
TEXHUYECKUE TPeOOBaHNUS

I'OCT 10683—73 Mamunsl 3nekTpudeckue. HoMuHanbHbIE 4acTOTH BpallleHUsS U JIONyCKaeMble
OTKJIOHEHHUS

I'OCT 11828—86 MamuHbl 251eKTpudeckie Bpamatomuecs. O0me MeTo bl HCIIBITaHUN

I'OCT 12139—84 MamuHsl 371eKTpUYecKe Bpalaromuecs. Paasl HOMHHAJIBHBIX MOIIHOCTEH,
HanpsKeHUH U 4acToT

T'OCT 13109—87 Hopwmsl KadecTBa AIIEKTPHICCKON YHEPTHH Y €€ IPHEMHHUKOB, IPHUCOCTMHEHHBIX
K 3JIEKTPUIECKUM CETSAM OOIIET0 Ha3HAYCHUS

T'OCT 14192—96 MapxupoBka rpy3os

TI'OCT 14254—96 Crenenu 3aimuthl, o0ecreunBaeMble o6onoukamu (kox IP)

T'OCT 15150—69 MamuHsl, TpuOOpPHl W [OpyrHe TEXHWYECKHE W3AeNud. VICTIONHEeHHS I
pasmUYHBIX KIMMAaTHYECKMX paiioHoB. Karteropmm, ycioBHsS OKCIUTyaTalli, XpaHEHHS W
TPaHCIIOPTUPOBAHUS B YACTH BO3JCHCTBHS KIMMATHUECKUX (PaKTOPOB BHEIIHEH Cpeibl

I'OCT 15543.1—89 Uzpenus anekrporexHuueckue. OOmme TpeOOBaHUS B YaCTH CTOWKOCTH K
KJIMMaTH4eCKUM BHELTHUM BO3ACHCTBYIOLIMM (akTopam

I'OCT 16842—82 PamuonoMexu HHIyCTpHalbHble. MeTonbl HCHBITAHUH  HMCTOYHHMKOB
HUHAYCTPHAJIBHBIX PATHONIOMEX

I'OCT 16962.1—89 HM3penus 31eKTpoTeXHHUYECKHE. MeTonbl HCHBITAHWMA Ha YCTOMYMBOCTH K
KIMMaTHYeCKUM BHEITHUM BO3ACHCTBYIONIMM (paKTOpam

T'OCT 16962.2—90 W3penust »nEeKTpPOTEXHUYECKHE. METOAbl MCHBITAHUA Ha CTOMKOCTh K
MEXaHWYECKHM BHEIIHUM BO3/eicTByomunM (akropam

T'OCT 17494—87 MammHbl 3MeKTpuieckrue Bpamaromuecs. Kiaccupukanus cTeneHei 3aIuThl,
obecrieunBaeMbIX 000IOYKAaMH BPAIIAIOIINXCS ANEKTPUIECKIX MAIIUH

I'OCT 17516.1—90 Uzpenusi snekrpoTexHuueckue. OOmme TpeOOBaHUS B YaCTH CTOWKOCTH K
MEXaHUYECKUM BHEUIHUM BO3ACHCTBYIOLIMM (akTopam

I'OCT 18620—86 M3nenus anekTpoTexHUYeckne. MapKupoBKa

I'OCT 20459—87 MamuHbl 25IeKTpUUecKre Bpamiarmuecs. Metosl oxnaxaeHus. O003HaueHus

I'OCT 20815—93 MarmmuHs! 31eKTpHUYeCKUe Bpalamonmecs. Mexannueckas BUOpanus HEKOTOPBIX
BUIOB MAaIlIMH BBICOTOH OCH BpaleHus 56 MM u 6onee. Mi3MepeHue, onieHKa U JOIMycTUMas BUOpanus

T'OCT 21130—75 U3penus 3neKTPOTEXHUYECKHE. 3aKMMbl 3a3€MIISIIOIINE U 3HAKU 3a3€MIICHUS
Koncerpyxkuus u pazmepsl

T'OCT 22789—94 YctpolicTBa KOMIUIEKTHBIE HU3KOBOJNBTHBIE. O0IINe TEXHUYECKIE TpeOOBaHUS 1
METO/IbI HCIBITAHUH

T'OCT 23216—78 W3nenust 35IeKTPOTEXHUYECKHE. XPAHEHHUE, TPAHCIOPTUPOBKA, KOHCEpBALMS,
ynakoBka. O01ue TpeOoBaHMUs U METOBI UCTIBITAaHUH

I'OCT 24555—81 CI'UII. Ilopsmok aTTecTallMd HCIBITaTeNbHOrO 0oOopyZoBaHHUs. OCHOBHBIE
MOJIOKEHHUS

I'OCT 24607—=88 Ilpeobpa3oBareiid YacTOThI IMONYIPOBOJHUKOBBIC. OOIIHE TEXHUYCCKHE
YCIOBHSA

I'OCT 24682—81 W3zgenus snexTpoTrexHudeckue. OOIMe TeXHHYECKHE TpeOOBaHHUS B 4acTH
BO3JICHCTBYSI CIIELMAIIBHBIX CPEl

T'OCT 24683—=81 M3nenus snexTpoTexHUueckue. MeToabl KOHTPONIS CTOMKOCTH K BO3JEHCTBHIO
CHELHANbHBIX CPeJl

T'OCT 25953—83 Ilpeobpa3zoBareny 3JIEKTPOIHEPTUH MTOTYIPOBOIHIKOBBIE MOIIHOCTBIO 5 KB - A
u Bhime. [Tapamerpsl

IF'OCT 26567—S85 IlpeoOpa3oBarenu  3JIEKTPOIHEPIHMH  IOJIYNPOBOJHHUKOBBIE.  MeTobI
3JIEKTPUUYECKUX UCTIBITAHUHN

T'OCT 28167—-89 IlpeoOpa3zoBaTeny MEpPEeMEHHOTO HAIpPsDKEHHUS MOIYNPOBOIHUKOBEIE. OOmrie
TEeXHUYECKHe TPeOOBaHHSA

3 KIIACCU®UKALIUA

3.1 DnexTponpuBOAbl KJIACCUPHUUIMPYIOT MO MNPUHLIMIY AEHCTBUS Ha CJIEAYIOIME OCHOBHBIC

TpyIIIbL:
3.1.1 Ha 0Ga3e TOJIyIPOBOAHMKOBEIX NpeoOpasoBaTenell 4acToThl (asee — mpeoOpa3oBaTen
YacTOThl) M ACHHXPOHHBIX JBHUrarTesieii (ajnee — JABUraTeseld) ¢ KOPOTKO3aMKHYTBHIM POTOPOM CO

CJICAYIOIMUMHU COCTAaBHBIMU YaCTAMMU:



- COIJIaCyIOLIHH TpaHC(HOPMATOP MIH PEaKTOD,

- CHCTEMBI YIIPABJICHUS, 3aLIUTHI, TUATHOCTHKH, CUTHAJIM3AIMH U KOHTPOJIS,

- IBUTATENb,

- (OWIBTPO-KOMIEHCAIIMOHHOE YCTPOMCTBO (IIPU HEOOXOJMMOCTH);

3.1.2 Ha 06aze mpeoOpa3oBatelsieii 4acTOTHl M JABUTaTENel C (a3HBIM POTOPOM (KOHTAKTHBIX WIIN
0OECKOHTAKTHBIX) CO CIEAYIOIUMH COCTAaBHBIMU YaCTSIMHU:

- mpeoOpa3oBaTeib YaCTOTHI C TPAHC(HOPMATOPHBIM U IPOCCENBHBIM 000pYA0BaHUEM,

- CUCTEMBI YIIPABJICHUS, 3aIIUThI, AUArHOCTHKY, CUTHAJIM3allUK U KOHTPOJIS,

- IBUTaTellb.

4 OCHOBHBIE TAPAMETPBI 1 PASMEPBI

4.1 HomuHanpHBIE MapaMeTPbl JIEKTPONPHUBOAOB JODKHBI COOTBETCTBOBATh 3HAUCHHUSM,
MIPUBEICHHBIM B Tabmuie 1.

Tabmuua 1 — HomuHabHBIE TapamMeTpsl

HanmMmeHoBaHue napamerpa 3HayeHHe mapameTpa
HomunanpHas MOIHOCTE Ha BaJly ABUIaTEIIs I[TIo 'OCT 12139
HoMunansHOe HanpspkeHHE MUTaromIei cetu, B 380, 660, 6000, 10000
HomunanbHas gacToTa TOKa NUTaroIeit cetu, I'in 50
HomuHanpHast yacToTa BpallleHHUs ABUraTessl CHHXPOHHAs ITo T'OCT 106831
IIpumeuanus

1. HomuHanbHas MOIIHOCTb 3JIEKTPOIPHBOIOB JODKHA 00ECTICYMBATHCS NPU BBICOTE HaJl YPOBHEM MODS JI0
1000 M 1 TemIiepaType oxiaxaaromero Bozayxa a0 313 K (40 °C)

2. MomHocTh, pecypc W Ipyrue TeXHHYeCKHe TpeOOBaHUS K 3JIEKTPOIPUBOJAAM IIpU paboTe B YCIOBHSX,
OTJINYAIONIUXCS OT YKa3aHHBIX, yCTaHABIMBAIOTCSA B TY Ha 3JIeKTPONPHUBO/IBI KOHKPETHBIX THITOB.

3. Ilo cormacoBaHMIO C 3aKa34MKOM JOITyCKAeTCS NPUMEHEHNWE HOMHHAIBHBIX 3HAYCHHH HAaIpsDKECHUS
MHUTAOUIEH CeTH, OTVIMYAIOIINXCSI OT YKa3aHHbIX B Tadiume 1.

4.2 DnexTpOoNpHBOJbI, TOCTaBIsEMble HA OJKCHOPT, JOJKHBI HW3TOTABIMBATHCS TaKXkKe Ha
HOMUHAIIFHYIO YacTOTy ToKa muTaromeil cetn 60 ['m. HoMuHanmbHBIC MOIIHOCTH, HATIPSDKEHHS M
YacTOTHI BpAIICHUS 3JICKTPONPHUBOJOB 4acToToii 60 I'1 ompenensioTcss 1O COTIIACOBAHHIO MEXKIY
W3TOTOBUTEINIEM H MOTPEOUTEIEM U YCTaHABIMBAKOTCA B TY Ha 3IIEKTPOIPUBOIHI KOHKPETHBIX THIIOB.

4.3 TaOapuTHBlE, YCTAaHOBOYHO-IIPHCOCIMHHUTEIBFHBIE pa3Mephl M Macca COCTaBHBIX dYacTel
3JIEKTPONPUBOIOB JTOJDKHBI OBITh yKa3aHbl B TY Ha 3JEKTPONPHBOABI KOHKPETHBIX THIOB M TY Ha
COCTaBHBIE YaCTH IEKTPOIPUBOJIOB.

5 OBIIME TEXHUYECKHUE TPEBOBAHUSA

5.1 Texnuueckue TpedOBaHUS

5.1.1 DneKkTponpuBOJIBI TOJKHBI U3TOTABIMBATHECA B COOTBETCTBUU C TPEOOBAHHMSIMH HACTOSAIIETO
craniapra 1 TY Ha 3JeKTPONpPHBOILI KOHKPETHBIX THUIIOB 10 pabOYMM YepTekaM, yTBEPXKICHHBIM b
YCTaHOBJICHHOM IOpSIKE. OJEKTPONPHUBOABI, paboTalone B CHENMAlbHBIX Cpenax, JMOJDKHBI
M3TOTaBJINBATHCS B cOOTBETCTBUM ¢ TpeboBanusmu 'OCT 24682.

5.1.2 IlpumMeHsieMble B JIEKTPONPUBOJAX KOMILIEKTYIOIIUE H3JENUS JOJKHBI COOTBETCTBOBATH
cranzapraM 1 TY Ha HUX, a TAK)Ke YCIOBUSIM UX paOOTHI B COCTABE JIEKTPOIIPUBO/IOB.

B kadecTBe NpHUBOAHBIX MABHUraTeNed MCIOJIB3YIOT CEpUIHBIE IBUraTeNd, a TaKKe IBUTaTeNN
CHENHATBHOTO NCIIOTHEHUS.

YcnoBus IPIMEHEHHS IBUTATENEi B COCTaBE AIIEKTPOIPHUBOIOB TOJIKHEI OBITH OTOBOpeHHI B TY Ha
JIBUTATENI KOHKPETHBIX THITOB.

5.1.3 IlutaHume SIEKTPONPHUBOMOB MODKHO NPEAyCMATPHUBATBCA OT TpexdasHBIX ceTel
nepeMeHHOTo Toka 9actoTsl 50 (60) I'm.

[MuraHne BHYTPEHHHMX CHCTEM OHJIEKTPOIPHBOIOB JOJDKHO IPEIyCMaTpUBATHCS OT TpexX(asHOro
HarpspkeHus: nepeMeHHoro Toka 380 wimu 660 B wacroroii 50 (60) I'iy, a Takke OT MOCTOSIHHOTO TOKa
220 B.

PaboTa snekrponpuBosa HE JMOJDKHA NPUBOJAWTH K OTKIOHEHHIO KadyecTBa JIJIEKTPOIHEPTHU
nuTaromieit cetu ot Tpedosanuii TOCT 13109.

5.1.4 DnexTponpuBOABI JIODKHBI oOecredynBaTh HOpMalbHYIO Oe3aBapuiiHylo pabory ¢
COXPaHEHHEM HOMHHAIBHON MOIIHOCTH IIPH:

- OTKJIOHCHUSIX HAIPSDKEHHS IMUTAIOLIEH CETH OT HOMHHAIBHOTO 3HaueHus 10 £10 %;




- OTKJIOHCHHUSX HANPSDKEHUS MTUTaHUS BHYTPpEHHUX cucteM oT +10 no -15 %;

- OTKJIOHCHMSIX YacCTOTHI MUTAOIIEH ceTH 10 £2,5 %,

- OZIHOBPEMEHHOM OTKJIOHEHUH HampspkeHns mo +10 % u gactotsl mo +2,5 % mpu ycnoBuu, 4TO
npu paboTe C TOBBILICHHBIM HANpSDKEHHEM W TMOHIDKEHHOW 4YacTOTOW WIM C TOHM)KCHHBIM
HaNpsOKEHUEM U MOBBINIEHHOH 4acTOTOW CyMMa aOCOJIIOTHBIX 3HAYCHUH OTKJIOHEHWH HanpshKEHHUs U
9acToThl He npesbimaeT 10 %.

5.1.5 DnexTponpuBOABI  JOJDKHBI  COXpaHATh padoTocmocoOHocTh  (0e3  monmepkaHus
HOPMHPYEMBIX ITapaMeTPOB) MpU KPAaTKOBPEMEHHOM (10 60 ¢) CHIDKEHUM HanpshkeHUs nutaHus ao 80
% HOMUHAJILHOTO 3HAYCHHUS P HOMHHAIBHOM 4acTOTEe CeTH U HOMUHAJIBbHOW Harpyske asurarens. [1o
COTJIACOBAHUIO C 3aKa3YMKOM JOIYCKAETCsl CHIDKCHUE HANpPSDKEHUS! MUTAaHUA 10 75 % HOMHUHAIBHOTO
3HAYCHMUS.

5.1.6 DnexkTpompuBOABI TODKHBI OOECHEUMBATH PEXHM aBTOMATHYECKOTO CaMO3allycKa II0Cie
KPaTKOBPEMEHHOTO (70 2,5 C) mepephiBa MUTAHKS NPH IOSBICHAN HANPSKCHUS Ha IIHHAX MUATAIOMICH
CeTH W/MiM COOCTBEHHBIX HYXXJ B PEXHME aBTOMATHYECKOro ympasineHHA. HawanpHOE 3HaUeHHE
HaNpsKEHUS! TOJDKHO OTOBApHBAThCA B 1Y Ha 3NIEKTPONPUBOBI KOHKPETHBIX THIIOB.

5.1.7 DnexTponpuBOABI  NODKHBI  COXpaHATh padoTocmocoOHocTh (0€3  monaepkaHus
HOPMHUPYEMBIX MapaMeTpoB) IpH paboTe B aBapUIHBIX PEKUMAaX CO CICAYIOIMMHU HEOIHOKPATHBIMU
OTKJIOHEHUSIMU YacTOTHI IIMTAIOLICH CETH:

- B auama3zone MuHyc (2,5—4,0) % mpoo/LKUTENLHOCTRIO He 0oiee 5 MUH;

- B quana3zoHe MuHyc (4,0—6,0) % npoao/DKUTeIbHOCTRIO He Ooiee 1 MuH;

- B muanaszone Munyc (6,0—38,0) % npogomkurensHOCTHIO He Gonee 10 c.

Ilocne mpekpamieHus [ICHCTBHH yKa3aHHBIX YCIOBHHM OSKCIUTyaTalMM W3JCNUS  JOJDKHBI
BOCCTAaHABJIMBATH TPEOYEMYIO TOYHOCTh M HOMHHAJIbHBIE TApaMETPHI.

5.1.8 MapkupoBKa, KOHCEpBallUs U yIIaKOBKa

MapkupoBKa COCTaBHBIX 4YacTed 3JEKTPONpPHUBOAOB HobkHA cooTBeTcTBoBaTh [I'OCT 18620 mn
COXPaHATHCA B MPOIIECCE IKCILTYaTAlMN 1 XPAHCHHS.

Mapxkuposka Tapsl — 110 ['OCT 14192.

Konceppauus u ynakoska — no I'OCT 23216.

Kateropusi ynmakoBKM W BHYTPEHHsISI yIIaKOBKa JOJDKHBI OBITh yKa3aHbl B TY Ha 3J€KTpONpHBOJIBI
KOHKPETHBIX THIIOB.

5.2 KoHcTpyKTHBHBIE TPeOOBaHUS

5.2.1 CocTaBHbIE YacTH 3JIEKTPONPUBOJOB, 33 UCKIIOYEHUEM JBUTaTeNs, HOJKHBI Pa3MENIaThCs B
mkadax. Bue mxadoB  gomyckaeTcs ~ ycTaHOBKa B COOTBETCTBYIOIIMX  OTPAXICHUSIX
TpaHc()OpMaTOPHOTO M PEaKTOPHOTO 000PYJOBAHHSI.

5.2.2 Cremnenp 3amuThl mkadoB gomkHa BEIOUpatees o ['OCT 14254 u ycranaBimuBatecs B TY Ha
3EeKTPONPUBOJIbI KOHKPETHBIX TUIIOB.

CreneHp 3alllUTHI JBUTaTeNieil U MX KOPOOOK BBHIBONIOB MoJpkHA BBIOMparbes mo 'OCT 17494 u
yCcTaHaBIMBaThECS B TY Ha 3JEKTPONPUBOABI KOHKPETHBIX THUIIOB.

5.2.3 DneMeHTHl B y3IIbl 3JIEKTPONPUBOOB MOTYT KOHCTPYKTUBHO BBINTOJHATHCA B BHJIE BBIEMHBIX
OJIOKOB MM CHEMHBIX TMaHeNeH. BIOKM MOMKHBI JIETKO BCTABIATHCS B COOTBETCTBYIOIIME MECTa, IPU
9TOM JOJDKEH OBITh oOecreueH HaJeKHBIH DIEKTPUUECKUH KOHTAKT CHUJIOBBIX LeMed M 1enei
yIpaBIeHUs.

OnHOMMEHHBIE  COCTaBHBIE  YacTH  OJIEKTPONPHUBOJAOB  OJHOTO  THIIA  JOJDKHBI  OBITH
B3auMo3aMeHsieMbIMU. [Ipum 3ameHe OJIOKOB CHCTEMBI YIpPaBIEHUsS JIOMYCKAeTCs PpEryIHpOBKa
napaMeTpoB (TIpH TIOMOIIM OPraHOB HACTPOHKH).

5.2.4 KoHCTpyKIHS 3JIEKTPOIPUBO/IOB JIOJDKHA OBITH PEMOHTOIPUTOTHOM U 00eCTIeYnBaTh:

- JOCTYHHOCTb OCMOTpa U MOJTSDKKA MECT KPEIUICHHsS KOHTaKTHBIX COEJAMHEHHH M COCTaBHBIX
yacTel (COOpPOYHBIX €MHUII) U UCKITIOUCHHE CAMOOTBUHYMBAHUS;

- BO3MOXXHOCTh CHSTHS COCTAaBHBIX 4YacTed W COOPOYHBIX EIWHMI[, BBINICIIMINX H3 CTPOS H
MOJUTeXKAITNX 3aMeHe, 0e3 IeMOHTaXKa APYTUX COCTAaBHBIX YAaCTEH WIIM C YaCTHYHBIM JEMOHTAXEM IPH
TIOMOIIIM CTAaHAAPTHOTO CIIECAPHOTO HHCTPYMEHTA;

- TOCTYITHOCTH K COOPOYHBIM €MHHUIIAM, TTOJUIEKAINM PETYITUPOBAHAIO M HACTPOUKE;

- IOCTYITHOCTB K KOHTPOJIbHO-U3MEPUTENBHBIM IPUOOPaM JIJIsl UX 3aMEHBI U TIOBEPKH;

- BO3MOXXHOCTh CheMa ()yHKIIMOHAIBHBIX OJIOKOB AJIEKTPONPHUBOIOB ISl PEMOHTa M KOHTPOJS MX
napaMeTpoB;

- BO3MOKHOCTb IPUMEHEHHSI FPY30N0IbEMHBIX MEXaHU3MOB.

5.2.5 Buj oxnaxkaeHUs! COCTaBHBIX YacTel AIEKTPOINPUBONOB U MapaMeTphl OXITAKAAOMEH cpeabl
JIOJDKHBI OBITh yKa3aHbsl B TY Ha 3JeKTPONPUBOALI KOHKPETHBIX THIOB. Bua oxJyiaxaeHust JBUraTess
noipkeH coorBerctBoBath 'OCT 20459.



5.2.6 3amMTHO-OEKOPAaTHBHBIE W JIAKOKPACOYHBIC ITOKPBHITHS  3JIEKTPONPHUBOAOB  JOJDKHBI
obecrieunBaTh COXPaHHOCTh TOBEPXHOCTEH W KOPPO3HOHHYIO CTOHKOCTh AeTaneld W COOpOYHBIX
€IMHMII TIPH XPAHCHNUH U 3KCIUTyaTalnu.

5.2.7 DNeKTpOXMMHYECKH pa3HOPOJAHbIE METAIMYECKUe MaTepualibl, IPUMEHSEMble IS
M3TOTOBJICHUSI COIPUKACAIONIMXCS MEXIY co00i COOpOUYHBIX EOUHUI] M JAeTalieid, JOJDKHBI OBITh
BBIOpaHbI B cooTBeTcTBHU ¢ TpedoBanusiMu [ OCT 9.005.

5.2.8 KoHTakTHBIE »SJIEKTPUYECKHE COEAMHEHUS CHJIOBBIX TOKOBEIYLIMX IIENEH JIOJDKHBI
cootBetcTBOBaTh TpeboBanusiM 'OCT 10434.

5.2.9 VYpoBeHp BuOpaunuu [ABUTaTe]Ied Ha XOJIOCTOM XOAy Hpu uX pabore B cocTaBe
3JIEKTPONPUBO/IA TOJDKECH COOTBETCTBOBATH Tpeborarmsam ['OCT 20815.

5.2.10 IlpenenpHO OITyCTUMBIC TPEBBIIICHUS TEMIIEPaTyphl HATpeBa YacTe ABHTAaTelIeH TOJDKHBI
cootBerctBoBaTh 'OCT 183.

Temneparypa HarpeBa ApyTruX COCTaBHBIX YaCTEH 3NMEKTPONPUBOJOB B HANOOJICE HATPETHIX TOUKAX,
COIPUKACAIOIINXCS C ICKTPUUCCKOI M30SIIMEH, He JOJDKHA IPEBBINIATh 3HAYCHUH, YCTAHOBICHHBIX
T'OCT 8865 miast COOTBETCTBYIOIIETO KJIaCCa HArPEBOCTOMKOCTH SICKTPHUICCKOHN N3OSN,

5.3 TpeGoBaHus K TEXHHYECKUM NapaMeTpaM U pe:KuMam

5.3 1 HomuHanbHbBIE TOKH Ha BBIXOJIe TpeoOpa3oBaTeneil 4acTOTh! JOKHBI BRIOHpAThCs U3 psijia 1o
I'OCT 28167: 4,0; 5,0; 6,3; 10,0; 16,0; 20,0; 25,0; 31,5; 40,0; 50,0; 63,0; 80,0; 100; 125; 160; 200;
250; 315; 400; 500; 630; 800; 1000; 1250; 1600; 2000; 2500 A.

5.3.2 HoMuHanbHble HaIllpsHKEHUS Ha BBIXOJIE Mpeo0pa3oBaTelieil YacTOThl JOJKHBI BEIOUPATHCS U3
psina 380; 660; 6000; 10000 B.

[Io cormacoBaHMIO C 3aKa3YMKOM JIONTyCKaeTcs IPUMEHEHHWE 3HAUCHWH  HampsDKCHUS,
OTIIMYAIOIINXCS OT YKa3aHHBIX.

[Ipn KOPOTKHMX JHHUSAX AOIyCKaeTcs 32 HOMHMHAJIBHOE BBIXOIHOE HANpsDKEHHE MpeoOpaszoBaresieit
4acTOTHI MPUHIMATh HOMHUHAIBHOE HAPSDKEHHE IBUTATEIeH, BXOAAIINX B COCTaB 3IEKTPOIPHBOJIOB.

5.3.3 Pa0Oouwmii Auana3oH U3MEHEHHS BBIXOJAHOTO HAINPSKEHUS Ipeodpa3oBartelieil 4acTOThl JOJDKEH
661Th 0T 0 10 100 % HOMHHATBEHOTO HAMPSKCHUSL.

5.3.4 Paboune quana3oHbl perylIupoBaHMUs YaCTOTHI BPAIEHUS ABUraTess JOJDKHBI BEIOUPATHCS U3
psana: 1:2; 1:5; 1:10; 1:20; 1:30; 1:50; 1:100.

5.3.5 HoMuHanmbpHBIE YacTOTHI Ha BBIXOJE NpeoOpa3oBaTeneil 4acTOTHI JOJDKHBI BBIOMPATHCS U3
psana mo I'OCT 25953: 5; 10; 12,5; 16,66; 25; 50; 60; 100 T'mr.

5.3.6 DNIEKTPOIPUBOIBI TOJKHEI 00ECIICUNBATh:

- YaCTOTHBIH IYCK U PETYJIMPOBAaHNE YaCTOTHI BPAILICHUS SJIEKTPOJIBUTaTENeH;

- paboTy NpH U3MEHEHUN MOMEHTa Harpy3ku ot () 10 HOMHHAIILHOTO;

- MaKCHMaJbHBIH MOMEHT JBUTaTels, ONpPEe/sIeMbId JNOMYCTHMOH KpaTHOCTBIO IEPerpy3KH
npeoOpa3oBaTens 4acToThl 10 TOKY. KpaTHocTh meperpysku ykaspiBaeTcs B TY Ha 3J€KTPONPHBOJIBI
KOHKPETHBIX THIIOB.

5.3.7 Ilpy OTHOIIEHNM MAaKCHMAJIbHOTO TOKAa K HOMHHAJIBHOMY, paBHOMY 2,25, 3JEKTPONPHBOIBI
JIOJDKHBI JIOMYCKaTh PEXUMBI pabOThI, IPUBEJICHHbIE B TaOnHIE 2.

Tabnuua 2 — Pexxumbl paboTh

Pexum Harpy3ka B mpolieHTax 0T HOMUHAJIBHOTO TOKa | ITponoimkuTenbHOCTh HATPY3KHY, C
1 100 JutenbHo
2 150 120
3 175 60
4 200 15
5 225 10
[Ipumedanus

1 CpenHue KBafipaTUUHbIC 3HAUEHHS TOKA B TEUCHME LIUKJIA HE JOJDKHBI NIPEBBIIATE HOMUHAJIBHOTO 33 BpeMs
ycpenHenus He Oonee 10 MuH.

2. Ilpu apyrux 3HAUCHUSX OTHOIICHHS MaKCHMAJIbHOTO TOKAa K HOMHHAJIBHOMY COOTBETCTBYIOIIME 3HAUCHHS
Harpy3KH 1 ee IPOIOJDKUTENIbHOCTH YKa3bIBaloTcsa B TY Ha 3I€KTPONPUBOABI KOHKPETHBIX THIIOB.

5.3.8 3HaueHust KOAPPHUIUEHTA TOJE3HOT0 ASHCTBHS U KO3 (DHUIIMEHTa MOIIIHOCTH 3JICKTPOIIPUBOIA
npu paboTe C HOMUHAIBPHOW HAarpy3KOoW [OJDKHBI COOTBETCTBOBAaTh TpeOoBaHmsM TV Ha
AIIEKTPOTPUBO/IBI KOHKPETHBIX THIIOB.

5.3.9 Pagnonomexu, cozgaBaeMble pu padoTe 3IEKTPONPHBOIOB B CETSIX HU3KOTO HANPSIKEHUS, HE
JOJDKHBI TPEBBIIATh 3HAYCHUH, NPEIYCMOTPEHHBIX B «OOIIECOIO3HBIX HOPMax OITyCKaeMBIX




MHYCTpHAJIbHBIX paguorniomex» (Hopmer 8—72).

5.4 TpedoBaHusl K CHCTEeMAaM yNpaBJeHUs YJIEKTPONPHBOI0B

54.1 B oanexTponpuBOAax JODKHA OBITH MNpPEAyCMOTpPEHa BO3MOXKHOCTb MECTHOTO —HIIU
JUCTaHIMOHHOTO yIPaBJICHHs, B TOM YUCJIE U YAaCTOTOW BpAIEHHUS IBUTaTEIs.

DJIeKTPONpPHUBOJBl JOJDKHBl MMETh BO3MOXKHOCTH YIPABICHUS OT aBTOMAaTHYECKOW CHCTEMBI
yIpaBieHus TexHonornyeckuMu npoueccamu (ACY TII).

5.4.2 CucreMsbl yrpaBJIeHUsl JJIEKTPOIPUBO/IOB JIOJDKHBI 00€CIeYHBaTh:

- pa3srOH W TOPMOXKEHHE IIBHTaTeliedl ¢ 3aJaHHbIM YCKOPEHHEM B IIpeAenax JOMyCTHMOH
neperpysKy npeodpa3oBarelis YacTOThI;

- IWama3oH BPEMEHH HM3MEHEHHs YacTOTHl OT MHHHMAJIbHOH 1O MaKCHMalbHOWH B 3aJaHHBIX
npenenax,

- CTaTHMYECKYI0 TOYHOCTb IIOJJCP)KaHUS YacTOTHl BpAIUCHUS, ONPEACIAEMYI0 HaKJIOHOM
MEXaHHYECKOH XapaKTePUCTUKH JIBUTaTEIs.

3aMKHYTBIE CHCTEMBI YIIPABICHHUS SIIEKTPOIIPUBOIOB JOJDKHEI 00ECIICUNBATb:

- 3aJJaHHOE CTaTUYECKOE OTKJIOHEHUE YaCTOTHI BpallCHUS;

- BOBMOXXHOCTh aBTOMATHYECKOT'O PETyJIMPOBaHUS 3HAUCHUH YCKOPEHUsI U 3aMe/IJICHUS C 3aJJaHHON
TOYHOCTBIO;

- 3aJaHHbIE 3HAYCHUsI MepeperyIMpOBaHHs YaCTOThI BPALICHUS IIPU U3MEHEHUH 3aJlaHusl U BpeMs
OTpabOTKM CUI'HAA,;

- OrpaHMYCHUE 3HAUCHHWH TOKa ABHraTelsl B JIMHAMUYECKUX PEKUMax W IPU MEperpyskax Ha
3aJJaHHOM YPOBHE C 33IJaHHOI TOYHOCTBIO.

YucioBble 3HAUCHHUS BCEX BEJIMYUH JOJDKHBI YKa3bIBaThes B TY Ha 3IEKTPONPHUBOIBI KOHKPETHBIX
THIIOB.

5.5 TpedoBanusi K cHCTEMAM 3aIUThI, TMATHOCTHKH, CATHAJIM3AIMN U KOHTPOJIS

5.5.1 DnexTpompuBOABl JOKHBI OBITh TEPMHUYECKHM W IUHAMHYECKA YCTOMYMBBI TPU BCEX
aBapUIHBIX PSKUMAX B TCUCHHUEC BPEMCHHU CPAOAThIBAHUS YCTAHOBICHHBIX B HUX CHCTEM 3allUTHI.

5.5.2 DAeKTpONpPHUBOIbI JOHKHBI UMETh CIEAYIONINE BUIbI 3aIUTHI:

- OT KOPOTKUX 3aMbIKaHUW B TPeoOpa3oBarTesie YaCTOThI U HATPy3Ke;

- OT HEJIOIYCTUMBIX TIEPErpy30K MO TOKY (C HHTETpaTbHO-3aBUCUMOM 3aIIUTOMN);

- OT IeperpeBa nmpeoopa3oBaTens 4acTOThI;

- OT BHEIIHUX U BHYTPEHHUX KOMMYTAI[HOHHBIX MIEpEHATPSKCHUH;

- OT IPO0OOST THPHCTOPOB;

- OT HapYIICHUs KOMMYTAINH U cOOEB B IIEIIIX YIIPABJICHUS MPeoOpa3oBaTeis YacTOTHI,

- OT HCYC3HOBCHHS BEHTHIISINH (B CHCTEMaX C IPUHYIUTEIBHBIM OXJIaXICHUECM);

- OT CHIDKEHHS pacxojia OXJIaKIAIoIeH Cpepl;

- OT HCYC3HOBCHHS HANPSHKCHUS CETH;

- OT HEJIOMYCTUMOTO TIOHMYKEHUS HAMIPSDKEHUS CETH,

- OT HEJIONYCTUMOTO TOBBIIIEHUST HANPSKEHUS CETH;

- OT 00paTHO# (ha3UPOBKHU MHUTAIOIIECTO HAMPSKCHUS,

- OT 0OPaTHOTO BpAaIIEHUsS pOTOPA IBUTATEIIS;

- OT pa0boTHI Ha JIBYX (a3ax;

- OT MTOBBIMICHUS YaCTOTHI BPAIICHUS IBUTATEIS CBEPX JOITycTUMOH (cB. 120 %).

HeobOxonuMocTh 3alIMTHl OT TEperpeBa mpeodpa3oBaTeiss 4acTOTHI, OT BHEIIHHX M BHYTPCHHUX
KOMMYTAIIMOHHBIX TEPEHANPSDKCHU W HApYIICHHS KOMMYTAIlMA U COOEB B IIEISAX YIPABJICHUS, OT
o0OpaTtHOW (Pa3HPOBKHM NHTAIOMIETO HAMPSHKEHHS, OT OOpPAaTHOrO BpAIlEHUS POTOPA, HHTETPAIbHO-
3aBHCUMON 3aIUTHl U KHONKH aBapUHHOTO OTKIFOUEHHS 3JIEKTPONPUBOJIA TOJDKHA OBITh OTOBOPEHA B
TV Ha KOHKpETHBIE TUIIBI AJIEKTPONPUBOJIOB.

5.5.3 DReKTponprBOABI TOMKHBI UIMETh CUCTEMY JTHATHOCTHUKH, TIO3BOJISIONIYIO OMPEIEIUTh MECTO
BO3HHUKHOBEHHSI HEUCIIPABHOCTH B AJIEKTPONPUBOJIC HA YPOBHE €0 (YHKIIMOHAIBHBIX YaCcTel B CciIydae
cpabaThIBaHHS CUCTEM 3aIIHTHI.

5.5.4 CocraBHbIE YaCTH JJIEKTPOTPUBOIOB, pa3MeElIeHHbIE B IKapax M HMEIOIIHUE SJIEMEHTHI,
Haxojsmuecs Toj HampspkeaneM cB. 1000 B, momkHBI OBITH CHAaOXXEHBI OJIOKHPOBKAMH,
MPEMSITCTBYIONIUMH  BKIIOYEHHIO  DJIEKTPONPUBOJOB  TPH  OTKPBITBIX  JBEpsIX MmKahoB U
BO3JICHCTBYIOIIMMU Ha OTKIIOYEHHE MUTAHHUSI  DJIEKTPONPUBOAOB MM  MPEMSTCTBYIOLIUMHU
OTKPBIBAHHUIO.

5.5.5 DnexTponpuBOIbl JOHKHBI IMETh CUTHAIU3ALIMIO:

- 0 BKJIFOYEHHOM U OTKIIFOYCHHOM COCTOSHUSX,

- 0 cpa0aThIBAHUH 3AIHTHL.



CurHaisl IOJDKHBI BBIIABATHCS B CHCTEMY JUCTaHIMOHHOTO yrpasieHus u B ACY TIL

5.5.6 B anexTponpuBogax JOIDKHBEI OBITH IPEAYCMOTPEHBI CPEACTBA KOHTPOIS U (W) U3MEPECHUS
(IpsIMBIM WM KOCBEHHBIM METOAOM) BBIXOIHOTO TOKAa M HANpPSKEHUS MpeoOpa3oBaTeis YacTOTHI,
Y4aCTOTHI IIEPEMEHHOT0 TOKa Ha BBIXO/€ MpeoOpa3oBaTeis YacTOThl WM YaCTOTHI BPALLEHHS JBUraTEIs
NPY HAUIMYUH JaTYMKA YaCTOTHI BPAILCHUS.

DJIeKTPONPHUBO/IBI TOJDKHBI HIMETh BO3MOKHOCTD TIepeaad yHUPHUIUPOBAaHHEIX [+ 5, + (4—20) MA]
U «CYXUX» CUTHAJIOB II0 CUCTEMaM JWarHOCTHKH, CUTHaJIM3aluK U ynpasienus B cucreme ACY TIL
DJeKTPONPHUBOJIBI TOJDKHBI MMETh BBIBOJIBI JUIS TIOIKJIFOUSHHUS] BHEIIHMX CPEJCTB M3MEPEHHUS.

5.6 TpeGoBaHuUsI M0 CTOHKOCTH K BHEIITHUM BO3/€eiiCTBUAM

5.6.1 HomunansHbIe 3HaueHU KimMmaTrdecknx ¢akropoB — 1mo [OCT 15150 u TOCT 15543.1.
BepxHee u HIDKHee 3HaUCHHUS paboUeil TeMIepaTyphl TOJDKHBI YKa3bIBaThes B TY Ha 3JIEKTPOIIPHBOABI
KOHKPETHBIX THIIOB.

CocraBHbBIE YacTH 3JEKTPONPHBOLOB MOTYT MMETh Pa3HBIC BHABI KIMMATHIECKOTO HCIIOIHEHHUS,
YTO JOJDKHO OBITH yKa3aHO B TY Ha 3JIEKTPONPUBOIBI KOHKPETHBIX THIIOB.

5.6 2 DneKTpOnpHBO/IBI JOJKHBI OBITh MEXaHUYECKH ITPOYHBIMHU U YCTOWYMBBIMU B COOTBETCTBUH C
tpeboBanusimu ['OCT 17516.1. I'pynmy MexaHHMYeCKOTO HCIIOJHEHHs ycTaHaBiuBaioT B TY Ha
AIIEKTPONPUBOIBI KOHKPETHBIX THIIOB.

CocTaBHBIE YacTH NIEKTPONPHUBOIOB MOI'YT UMETh pa3Hble I'PYMIIBl MEXaHUYECKOI'O MCIIOIHEHUS,
YTO JI0JDKHO OBITh YKa3aHo B TY Ha 3JIeKTPONPUBOABI KOHKPETHBIX THIIOB.

5.6.3 DneKkTponpuBOIbI JOIKHBI JOMYCKATh KCIUIYaTAIUIO B YCIOBUSAX BO3/ICHCTBUS MBLIH.

JomycTnmas KOHLEHTpaIMsd WHEPTHOW NBUIM B OKPYXKAaIOIIEH cpeae ycTaHaBiuBaercs B TY Ha
3JIEKTPOIIPUBOIBI KOHKPETHBIX TUIIOB

YpoBeHb 3aNbUICHHOCTH BHYTPH ABUTATENS M OCTAIBHBIX COCTaBHBIX YacTeH HE JOJDKEH HapylaTh
UX HOpMaJIbHOU pPabOTEHI.

5.6.4 CocraBHBIE YacTHU 3JIEKTPONPUBOAOB NOJKHBI cooTBeTcTBOBaTh I'OCT 24682 U, eciu 310
yKka3zaHo B TY Ha 3JeKTpONpHUBOABI KOHKPETHBIX THUIIOB, JOJDKHBI OBITH BBIIIOJHEHBI B XHUMOCTOMKOM
ucnonaenuu mo 'OCT 24682.

5.7 TpedoBaHusl K HA/IESKHOCTH

5.7.1 HomeHkiarypa TMoKa3aTejaed HaaexKHOCTH A0bKHa cooTtBercTtBoBath ['OCT 20.39.312.
3Ha4yeHus Moka3aTesieil HaleXKHOCTH B 3aBUCUMOCTH OT Ha3HAYCHMS M yCIOBUI MPUMEHEHHS JOJKHBI
ycTaHaBIMBaThCsA B TY Ha 3NEKTPONPUBOIBI KOHKPETHBIX THIIOB

5.7.2 Cpemusis HapaboTKa Ha OTKa3 B YCIOBHAX, JOMYCKaeMbIX 1O TY Ha 3JIEKTPONPHUBOIBI
KOHKPETHBIX TUIOB, — He MeHee 20000 u.

5.7.3 Cpennee BpeMsi BOCCTaHOBJICHUS — He Oolee 3 4.

5.7.4 Cpennuii pecypc 10 KaUTaJIbHOTO PEMOHTa — HE MeHee 6 JIeT.

5.7.5 Cpok ciayxOBI 10 criicaHus: ABHTaTe]sl — He MeHee 20 JIeT, OCTANbHBIX COCTaBHBIX YacTel
— He MeHee 15 ner.

5.7.6 Cpok coOXpaHsIeMOCTHU B YITAKOBKE MPEANPHUITUI-U3TOTOBUTENSI — J[BA TOJA.

5.7.7 3a kpuTepun OTKAa30B W MPENETbHBIX COCTOSHHUN MPUHUMAIOT HECOOTBETCTBUE TPEOOBAHUIM
HACTOALLETO CTaHaapra, TY Ha 3JIeKTpONPUBOBI KOHKPETHBIX TUIIOB:

- BBIXO/IHBIX NTAPaMETPOB;

- JIOIYCTUMBIX OTKJIIOHEHHH BBIXOJIHBIX ITAPaMETPOB,

- IPEJIEJIOB PETryIUPOBaHUS BEIXOJHBIX TAPAMETPOB;

- CONPOTUBIICHUS U30JISILIUU.

OTKII0ueHHE NEKTPOIPHUBO/Ia U BOCCTAHOBIEHHE €r0 ¢ MOMOIIBI0 oAuHOYHOro kommiuekra 3UIT B
TE€YEHUE BPEMEHU BOCCTAHOBICHMSA, a TaKXKe€ OTKIIOUEHHE 3alllUTaMH HE SBISIOTCS OTKa30M
3NEeKTPONPUBOJIA.

B TV Ha snexTponpuBOABI KOHKPETHBIX THUIIOB IOMYCKAeTCS YCTAHABJIMBATH JOIMOJIHHUTEIHHBIC
KPUTEPHUH OTKA30B U MIPEJEEHBIX COCTOSIHUH.

5.8 KommiekTHOCTH

TpeOoBanust M0 KOMILIEKTHOCTH JOJDKHBI ObITh yKazaHbl B 'Y Ha 3JIEKTPONPUBO/IbI KOHKPETHBIX
tunoB. K snexTponpuBoy ciemyeTr mpuiaraTh dKCIUTyaTalloHHyI0 qokymerTaruio mo I'OCT 2.601 B
cocTaBe, yka3aHHOM B TY Ha 3JIeKTpONpHBO/IbI KOHKPETHBIX THIIOB.

6 TPEBOBAHUA BE3OITACHOCTH

6.1 TpeboBanus 6ezomnacHocty anekrponpuBooB — 1o F'OCT 12.2.007.0, «IIpaBunam yctpolicTa



3NIEKTPOYCTAHOBOK», YTBEP)KICHHBIM [ J1aBTeXynpaBiieHHeM M ['0coHEeproHan3opoM MUHTONIHEPTO
CCCPy», [IlpaBmumam  JKCIUTyaTallddl  dJIEKTPOYCTAHOBOK  IOTpeOWTENel»,  yTBEPKICHHBIM
T'ocarepronagzopom MunTtomuepro PO 31.03.1992 1., «IpaBmmam TeXHUKH O€30MACHOCTH TIPHU
9KCIUTyaTallid  3JIEKTPOYCTAaHOBOK  NOTpeOuTeneii», yTBEpKICHHBIM [ JIaBrochHEproHaa30poM
21.12.1984 r., a Taxke TY Ha 31eKTpONPUBOIBI KOHKPETHBIX TUIIOB.

JlBurarenu sieKTpONpUBOJIOB JOJDKHBI TaKXkKe cooTBeTcTBOBaTh TpeboBaHusaM ['OCT 12.2.007.1.
npeobpaszoBatenu — tpedoBanusm ['OCT 12.2.007.11, a ynpasnstomue ycTpoicTBa — TpeOOBaHUSIM
T'OCT 22789.

6.2 DneKTpONPHUBO/IBI IOJKHBI COOTBETCTBOBATh TPEOOBaHUIM IokapHO# 6e3zonacHocTu o 'OCT
12.1.004.

6.3 Ilo cmocoOy 3amuTBl OT MOPAXKEHUS 3JIEKTPHIECKUM TOKOM DICKTPONPHUBOIBI JOIDKHBI
otHOCcUThCA K Kiacey 01 mo T'OCT 12.2.007.0.

64 B TY Ha KOHKpPETHBIE THIBI 3JICKTPOIPHBOAOB J[OJDKHBI OBITh yKa3aHBl CICAYIOLIHE
apaMeTpHl:

- CONPOTHBICHUE H3OJSIMHM OOMOTOK CTaTopa MABUTATENs] OTHOCHUTEIBHO KOpIyca M MEXIY
00MOTKaMU B XOJIOJHOM COCTOSIHUU U IIPH pabodeil TeMieparype;

- COINPOTHUBIICHHE H30JIALUH OOMOTKM M KOHTaKTHBIX KoJjel (a3HOro poTopa OTHOCHUTEIBHO
Cep/IeYHHUKA B XOJIOJHOM COCTOSIHUM U IIPH pabouei TeMmeparype;

- CONPOTUBJICHHE U3OJIMHM  AJIEKTPUYECKHX  IleTeil  OCTaJbHBIX  COCTABHBIX  YacTed
JIEKTPONPUBOJIOB OTHOCHUTENBHO KOpPIyca M CONPOTUBICHUS M30MSALUU MEXAY 3JIEKTPHUECKU
Pa300LICHHBIMH 1IETISIMH B XOJIOJHOM COCTOSIHUM U ITpU padoueii Temmeparype.

6.5 Bce cocraBHBIE YaCTH 3JIEKTPONPHBOJIOB JOJDKHBI OBITh MOABEPTHYTHI IPOBEPKE
3JIEKTPUUECKOI POYHOCTH M30JLSIIUHM B COOTBETCTBUH C TPEOOBAHMSIMH HOPMAaTHBHON JOKyMEHTAINN
Ha HUX.

6.6 /[lBurarenu, npeoOpa3oBaTeNM 4YacTOTHl, TPAaHC(HOPMATOPHI M PEAKTOPHI CO CTAJbHBIMHU
CepACYHUKAMH JTOJDKHBI IMETh 3a3eMIISIONINE 32KUMbl. MeTauIndecKie 9acTH KOHCTPYKIMH, KOTOpbIe
MOTYT OKa3aThCsi IO HAaNpsHKCHUEM, JODKHBI OBITh 3a3€MJICHBI MOCPEACTBOM CHELUAIbHBIX
KOHCTPYKTHUBHBIX Mep.

KoncTpykius, pa3Mepsl 3a3eMIIIONINX 32KMMOB M 3HAK 3a3€MJICHHUS JOJDKHBI COOTBETCTBOBATH
I'OCT 21130.

3HadyeHHe CONPOTUBIICHHUS 3a3eMIICHUS TOJDKHO OBITh He 6onee 0,1 Om.

6.7 KoHCTpYKIUS BBIBOAHBIX YCTPOHCTB COCTaBHBIX YacTEH AJIEKTPONPUBOJIOB J0JDKHA MCKIFOYATh
BO3MOXKHOCTb CIIy4alHOTO HPHUKOCHOBEHHSI K TOKOBEIYIIMM 4YacTsIM, 3JEKTPUYECKUX IIePEKPHITHH,
3aMBIKaHUH TPOBOAHUKOB MEK1y COOOI 1 Ha KopIryc.

6.8 LllymMOBBIE XapaKTEPUCTHKH DIICKTPOIPHUBOJOB HE MOJDKHBI NpeBbImaTh TpedoBanmit [OCT
12.1.003 u ycranaBiuBatbes B TY Ha 31€KTPONPUBOABI KOHKPETHBIX THUIIOB.

6.9 [Jormyctumble BUOpauy IBUTATEIS — 110 5.2.9.

6.10 DnexTpudeckne WCIBITAHUS M HM3MEPEHHs Ha JIICKTPOIIPUBOJAX JOJDKHBI NPOBOJWTHCA B
COOTBETCTBUU ¢ TpeboBanusimu 6e3omacuoctu mo 'OCT 12.3.019.

7 IPABUJIA TIPUEMKH

7.1 Jlns TpOBEPKH COOTBETCTBHS DJCKTPONPHBOJOB TPEOOBAHUSAM HACTOSIIETO CTaHIapTa M
TEXHUYECKAX  YCIOBHH  MPOBOJAT MPUEMOYHbIE, KBATU(HKANUOHHBIC, MPHEMO-CAATOYHBIE,
MEPUOTUYCCKUE, TUTIOBBIC H CEPTUMUKAIIMOHHEBIC UCIBITAaHUS 110 TY Ha 3JEKTPOIPUBOIBI KOHKPETHBIX
THUIIOB.

HWcnpiTanus NpoBOJAT HA MPEIIPUSTHH-U3TOTOBUTEIIE MM HA MECTE YCTAHOBKH AJICKTPOIPHBOJIA.
OTenbHBIC BUABI UCIIBITAHUH 110 COTIIACOBAHHIO MEXK]Ty U3TOTOBHUTENIEM U MOTPEOUTENIEM IIPOBOASAT HA
COCTaBHBIX YACTAX JJICKTPOIPHUBOJOB IO CTaHAAPTaM WiH 1Y Ha KOHKPETHBIC THUIBI COCTaBHBIX
4yacTei.

7.2 TlpueMouHBIC WCIBITAHHMS IOJDKHBI IPOBOAMTHCS HA OIBITHOM MIIM TOJOBHOM 00Opasiie
3IEKTPOTIPHBO/IA TI0 POTpaMMe, MPUBEACHHON B Tabuiie 3.

Tabauma 3 — [IporpaMma MpUEMOYHBIX UCTIBITAHUI

HanMeHoBaHME IPOBEPOK U UCTIBITAHUM I1yHKTBI
TEXHUUYECKUX METOJI0B
TpeboBaHuU KOHTPOJISL

1 BuemHwmii ocMOTp, IpOBepKa rabapuTHBIX, ycTanoBouHo-| 4.3,5.1.1,5.1.2, | 8.3,84
MPUCOEANHUTEIBHBIX PA3MEPOB U MACCHI 5.2.6,5.2.8,5.8,9




2 VI3aMepeHne COMPOTUBIICHHUS 30 SIIIAN 6.4 8.5
3 HcnblTaHue 3JIeKTPUIECKO MPOYHOCTH U3OISIHH 6.5 8.6
4 TIpoBepKa 3a3eMJICHHI COCTaBHBIX YaCTeH 6.6 8.13
5 IIpoBepka 3IeKTpUUECKO OIOKUPOBKU 554 8.14
6 IIpoBepka cUCTEM 3allUThI, TUATHOCTUKH, CUTHAIH3aNUU 1 KoHTpoyst | 5.5.2, 5.5.3,5.5.5, 8.14
55.6

7 IlpoBepka paboyero Auana3zoHa U3MCHEHHUS BBIXOJHOTO HAIIPSHKCHHS 5.3.3 8.14
npeoOpa3oBaTeNs 4YacTOTHI

8 [IpoBepka cuCTeMBI yIpaBiIeHUs SJIEKTPOIPUBOIOM 5.4.1,54.2,5.3.6 8.14
9 IIpoBepka pabOTHI IIpH OTKIOHESHUH TAPAMETPOB MHUTAIOICH CETH 514,515,517 8.14
10 ITpoBepka camo3armycka 5.1.6 8.14
11 WcnipiTanne Ha HarpeBaHHe 5.2.10 8.7
12 Onpenenenune KI1/1 n koaddurinenta MomuoCcTH 5.3.8 8.14
13 IIpoBepka meperpy3Ku 5.3.7 8.14
14 IlpoBepka ypoBHS pagnomoMex 5.3.9 8.8
15 TIpoBepka ypoBHs BUOpaLUy JBUraTes 529 8.9
16 TIpoBepka ypoBHs ryma 6.8 8.10
17 IIpoBepka KOHCTPYKTUBHOTO BBIMTOJIHEHUS M B3aUMO3aMEHSIEMOCTH 5.2.1,5.2.3 8.14
18 IIpoBepka cTeneH! 3alTUThl COCTABHBIX YacTel 5.2.2 8.11
19 IIpoBepka peMOHTONIPUTOAHOCTH 5.24 8.14
20 IIpoBepka Ha CTOHKOCTh K MEXaHUYECKHM (haKTopam 5.6.2 8.12
21 IlpoBepka YCTOHYIUBOCTH TIPH BO3ICHCTBUM ITBLTH 5.6.3 8.12
22 TlpoBepka Ha CTOHKOCTB K KIIUMATHICCKIM BO3ACHCTBUAM 5.6.1 8.12
23 IIpoBepka TepMHUYCCKON 1 JHHAMHYECKOH YCTOWIHMBOCTH 55.1 8.14
24 TIpoBepka CTOMKOCTH K BO3ACUCTBHIO CIICIIHATIBHBIX CPEl 5.6.4 8.15
25 VcnpITaHue Ha MOKapHYIO OMACHOCTH 6.2 8.16
26 [IpoBepka HaIEKHOCTH 5.7 8.17

[Tporpamma MpUEMOYHBIX UCTIBITAHUN MOXET OBITh OMOJHEHA B 3aBUCUMOCTH OT TpeOoBaHuid TY
Ha 3JIEKTPOIIPUBOIBI KOHKPETHBIX THIIOB.

7.3 KBanudukaoHHbIe MCIBITAHUS JOJDKHBI IPOBOJMUTHCS B 00BbEME MPOrpaMMbl MPUEMOYHBIX
UCTIBITAaHWH Ha oOpasmax #3  YCTAaHOBOYHOH cepud (NEpBOM  NPOMBIIUICHHON  MapTHH)
3JIEKTPONPUBO/IOB.

7.4 TIpueMo-cAaTOYHBIE HCTIBITAHUSA
7.4.1 TlpuemMo-caTOYHBIM HCIBITAHUSM MOABEPralOT KaXbId 3JIEKTPONPHBOJA IO MPOrpaMme,

yKa3aHHOH B TabmuIe 4.

Tabnuma 4 — [Iporpamma mpreMOCIaTOYHBIX UCTIBITAHUN

ITyHKTBI
HanmeHOoBaHME IPOBEPOK M HCIBITAHUI TEXHUYECKUX | METOZOB
TpeOoBaHuUil KOHTPOJIS
1 BHenHuit 0ocMOTp 5.1.1,5.1.2,5.2.6, 8.3
5.2.8,5.8,9
2 V3amepeHune CONPOTUBIICHHST H30JISLUH 6.4 8.5
3 WcnbiTaHue 3JIEKTPUUECKOM TPOYHOCTH H30JISIHH 6.5 8.6
4 TIpoBepka 3a3eMIICHHIH COCTaBHBIX YacTel 6.6 8.13
5 IlpoBepka 31eKTpU4ecKol OIIOKMPOBKU 554 8.14
6 IIpoBepka cucTeM 3aIIUTHI, TUATHOCTUKH, CUTHAIH3aIuU 1 KoHTpois | 5.5.2,5.5.3,5.5.5, 8.14
5.5.6
7 IIpoBepka CUCTEMBI YIIPABIEHUSI HIEKTPOIPUBOJIOM 54.1,54.2 8.14
8 IlpoBepka pabouero auanasoHa U3MEHEHHUS BBIXOJHOTO HAIpsKEHUS 5.3.3 8.14
npeoOpa3oBaTeNs YacTOTHI
9 TIpoBepka camo3arycka 5.1.6 8.14

7.4.2 TIporpaMma MpreMo-CIaTOYHBIX UCIIBITAHUH MOXKET OBITh TOTIOTHEHA C yYETOM TPeOOBaHUH K
AJIEKTPOTIPHUBOAM KOHKPETHBIX THITOB.

7.5 Mlepunoauyeckue HCIbITAHUS

7.5.1 Ilepmonmdeckie WCHBITAHHUSA IOJDKHBI MPOBOJUTHECS HA OJHOM 00pasie KaKIOoro THIIA




3NIEKTPONPHUBOAA, TPOIIEANIEM IPHEMO-CIATOYHBIE WCIBITAHHS, C LEIbI0 KOHTPOJS CTAOMIBHOCTH
Ka4ecTsa.

7.5.2 Tlepuoau4HOCTb NPOBEACHMS MHCIBITAHUA YCTaHABIMBAIOT B TY Ha 3JIEKTPONPUBOABI
KOHKPETHBIX TUIIOB, HO HE peXe OJHOTr0 pa3a B TPU roja.

7.5.3 IlporpaMMy MEepUOAMYECKUX MCHBITAHUH COCTaBISIOT HCXOAS M3 00beMa IpOrpaMMBbl
MPHUEMOYHBIX UCTIBITAHUH U yKa3bIBAIOT B TY Ha 3JIEKTPONPHUBOIBI KOHKPETHBIX THUIIOB.

7.6 TunoBble HCIBITAHUS

TunoBele HCHBITaHUS MOJDKHBI NPOBOAUTHCS IMPH H3MEHEHMH KOMIUICKTHOCTH, KOHCTPYKLUH,
MaTepuasoB WIM TEXHOJOTUH M3TOTOBJICHUS C IIEIbI0 OIEHKH 3(P(EKTUBHOCTH U 11€7IeCO00pa3HOCTH
BHOCHUMBIX U3MEHEHH.

TuroBble NCIIBITAHUS IPOBOMSAT 10 IPOTPaMMe, YTBEPKACHHON B YCTAaHOBIEHHOM MOPSIKE.

[lo pe3ynapraTaM THIOBBIX WCHBITAHMHA NPHHUMAIOT DEIICHHE O IEIECO0OPa3HOCTH BHECCHHUS
W3MEHEHHH B KOHCTPYKTOPCKYIO TOKYMEHTAIHIO.

7.7 Ecnu ipy IepHOJMYECKNX WIN TUIIOBBIX UCTIBITAHUAX OJUH 00pasel] 31eKTpoNnpHuBoia He OyaeT
COOTBETCTBOBaTh TpeboBaHmsM TV, TO IOIIycKaeTcsi NMPOBEACHHE MOBTOPHBIX HCHBITAHUA Ha JABYX
obpasmax.

PCSyHLTaTLI TMMOBTOPHBIX HCIIBITAHHUI CUUTAIOT OKOHYATEILHBIMU.

7.8 CepruduKaOHHBIE UCIIBITAHUS POBOJISAT IO OTACIBHON IIpOrpaMMe.

8§ METO/JbI KOHTPOJIA

8.1 McnpITaHusa NpoBOIST B KIMMAaTHUECKUX YCIOBHAX (TEMIIEpaTypa, OTHOCHTENIbHAS BIAKHOCTB,
GapoMeTpruYecKoe [aBJICHHWE) WCIBITATENBHON CTaHIUHM HPEANPUSATHA-M3TOTOBUTENSI WIM HA MECTE
YCTaHOBKH 3JIEKTPOIPUBOAA, €CIIM MHOE HE MPEAYCMOTPEHO 0CO00 ISl OTACNBHBIX BHOB HCIIBITAHUN
B TV Ha 371eKTponpHuBO/Ibl KOHKPETHBIX TUIIOB.

8.2 Ilepedyens 00OpymOBaHMs, HEOOXOIUMOIO U KOHTPOJII W WCHBITAaHWH, M KJIacC TOYHOCTH
M3MEPHUTENBHBIX MPUOOPOB NODKEH OBITh NPUBEICH B NPWIOKEHUIX K TY Ha 3JeKTpOmnpHBOJIbI
KOHKPETHBIX THIIOB

IIpu ucTIBITaHUAX AODKHBI HCIIOIB30BAThCS MIPUOOPHI KJIacca TOYHOCTH HE HUXKE.

0,5 — m1st M3MepeHHs BCeX ANEKTPUUECKUX BEJIMYHH;

1,0 — nu1st M3MepeHHs YaCTOThI BPAIICHHMSI.

CpenctBa M3MEpEeHUH JOJKHBI OBITH MOBEPEHBI B MOPAAKE M B CPOKH, ycTaHoBieHHble ['OCT
8.513. UcnbitaTensHOE 000PYIOBaHHUE JODKHO OBITH aTTecTOBaHO B cooTBeTcTBUH ¢ ['OCT 24555.

8.3 BHeniHeMy ocMOTpY HMOABEPralOT BCE JOCTYIHbIE YacTH IEKTPONPUBOIOB Oe3 pasOopKH, Mmpu
3TOM IIPOBEPSIOT:

- COOTBETCTBHUE M3/AEINI COOPOUHBIM YEPTEXKaM H JIEKTPOMOHTAXKHBIM CXEMaM,

- Ka4eCTBO COOPKH M MOHTAXa;

- Ka4eCTBO OKPACKH U TaJIbBaHOIIOKPBITHH;

- HAJIMYHe 32XHUMOB C 00JITaMu U 3a3€MJICHUH;

- BO3MOKHOCTh IPUMEHEHHS IPY30MI0IbEMHBIX MEXaHU3MOB;

- HaJIM4YHe 3HaKa BBICOKOT'O HANPSHKEHUS,;

- MapKHPOBKY.

8.4 T'abapuTHbBle M  yCTAaHOBOYHO-TIPHCOEIMHUTENBHBIE pa3Mepbl  COCTAaBHBIX  dacTel
3JIEKTPOIIPUBOJIOB  M3MEPSIIOT € TOMOINBIO MEPHUTENBFHOTO HMHCTPYMEHTa, 00eCIeunBaroLero
HEOOXOIMMYIO TOYHOCTh M3MEpeHHH. Maccy COCTaBHBIX YacTel BIIEKTPONPHUBOAOB OIPEAEISIOT
pacdyeTHbBIM ITyTeM WJIM B3BELIMBAaHMEM Ha Becax, OOECIeUMBAIOIMX HEOOXOAMMYIO TOYHOCTD
U3MEPEHUsL.

8.5 ConpoTuBIEHUE U30MIALUU ITEKTPONIPUBOAOB U3MEPSIOT Ha COCTABHBIX YaCTsIX.

ComnpoTuBiIeHHsT HM30JIUM OOMOTOK JBHIaTelli OTHOCHUTENBHO KOpPIyca MAIIMHBI W MEXIY
obmotkamu u3mepsor mo ['OCT 11828. ComporuBieHne M30JSAIMUHM NPeoOpa3oBaTest YacTOTHI
m3mepsroT o 'OCT 26567. ConmpOoTHBICHHS H30JIALINN OCTaIBHBIX COCTAaBHBIX YacTeH M3MEPSIOT 10
CTaHJApTaM WA TEXHHYECKUM YCIOBHAM Ha HUX.

8.6 DIeKTpUUeCKyI0 TIPOYHOCTH U30JIIITHUK MPOBEPSIOT Ha cocTaBHBIX dacTsax mo [OCT 11828 mns
meuratens, mo FOCT 26567 — ans npeoOpa3oBartens U 10 CTaHAApTaM WIA TEXHHYECKUM yCIIOBHSAM
— JUTS OCTAJIBHBIX COCTABHBIX YacTeH.

Mecra NMprIIOKEHUST UCIIBITATENILHBIX HANPSHKEHUH U UX 3HAYEHMs JOJDKHBI OBITH YCTaHOBJIEHBI B
TV Ha 31eKTpONpPHUBOALI KOHKPETHBIX TUIIOB.

8.7 UcnblTaHus Ha HarpeBaHKE NIPOBOJIAT METOJIOM HEMOCPECTBEHHON HArpy3KH B COOTBETCTBUU C
tpeboBanussmu ['OCT 7217, TOCT 11828, TOCT 26567 mo MeToAuKe, KOTOpas IOKHA OBITh
npusezieHa B TY Ha a/eKTpOIpUBO/Ibl KOHKPETHBIX THIIOB.



8.8 Yposens pagnonomex m3mepsitot mo 'OCT 16842.

8.9 YpoBenr BuOpamuu IBUTATENs NMpU €ro paboTe B COCTaBe AIIEKTPONPHBOIAA HPOBEPSIOT IO
T'OCT 11828.

8.10 Yposens mryma onpezenstor no I'OCT 12.1.003.

8.11 Crenens 3auutsl gsuratens nposepsitoT o 'OCT 17494, ocTanbHBIX COCTaBHBIX YacTed —
no 'OCT 14254.

8.12 MeToibl UCTIBITAHUN MIPY MPOBEPKE CTOMKOCTH K KIMMATHYCCKAM U MEXAaHHMYCCKHM BHEIITHUM
BO3CUCTBHUIM JOJDKHBI cOOTBeTCTBOBAThH TpeboBanusam [OCT 16962.1 u TOCT 16962.2.

8.13 3azemiieHHs1 MPOBEPSIIOT HA COCTABHBIX YACTAX ITyTEM W3MEPEHHUS CONPOTHUBIICHUS MEXIY
3a3eMJISIOIAM OOJNTOM ¥ KaXKJOH IOCTYIMHONH NPUKOCHOBEHHIO METaJUIMIeCKOM HETOKOBEHyIIeH
4acThIO, KOTOpash MOXKET OKa3aThCs MOJ HANpsKCHHEM (METOJ aMIepMeTpa W BOJIBTMETpa WIH
JIBOMHOTO MOCTA IIOCTOSTHHOTO TOKa).

8.14 DmexkTpompuBOAEI Ha COOTBETCTBHE TpeboBanmsam 5.1.4—5.1.7, 5.2.1, 5.2.3, 5.2.4, 5.3.3,
5.3.6—5.3,8,5.4.1,5.4.2, 55.1—5.5.6 mpoBepsrOT 10 METOANKE, KOTOpask JOJDKHA OBITh IPHBEIEHA B
TV Ha 31eKTponprBOAbl KOHKPETHBIX TUIIOB.

8.15 CroiikocTh K BO3IEUCTBUIO crieluanbHbIX cpel mpoBepstoT o [OCT 24683.

8.16 HMcnpiTaHKe Ha MokapHyo onacHocTs nposoast o I'OCT 12.1.004.

8.17 HanexHOCTh DIICKTPOIPUBOJOB TMPOBEPSAIOT IO METOIUKE, ycTaHOBIeHHOW B TY Ha
QJICKTPONPHUBOABI KOHKPETHBIX THUIIOB.

9 TPAHCIIOPTUPOBAHUE U XPAHEHUE

TpancnopTupoBanue u XpaHeHue syekrponpuBogoB — mo ['OCT 23216. Kareropus wu
TPaHCIIOPTHAs Tapa JOJDKHBI OBITh yKa3aHbI B TY Ha 3JICKTPONPUBOIBI KOHKPETHBIX THIIOB.

10 YKAZAHUA MO SKCIIVIYATALIUU

OEeKTPONPHUBOABI yCTaHABINUBAIOT, MOHTUPYIOT U AKCIUTyaTUPYIOT B YCIOBUAX U B COOTBETCTBHH C
TpeOOBaHUSMY, YKa3aHHBIMH B OKCIUTyaTal[MOHHOW JOKyMeHTauuun W TY Ha 3JeKTpOIpHBOJIBI
KOHKPETHBIX TUIIOB.

11 TAPAHTHUU N3I'OTOBUTEJIA

11.1 H3roroBuTenb TapaHTUPYET COOTBETCTBHE 3JCKTPOIPHBOIOB TPEOOBAHUSAM HACTOSIIETO
crangapta u TY Ha 3JCKTPONPHBOABI KOHKPETHBIX THIIOB IPH COONIONECHUM YCIOBHHA W TPaBHI
XpaHCeHHsI, TPAHCITIOPTHPOBAHUS, MOHTaXa U SKCIDTyaTalllH.

11.2 TapanTUitHBIN CPOK SKCIUTyaTallM — TPH rojia Co JHS BBOJAA B HKCILTyaTaLHIO.

KiroueBble coBa: 31€KTPOIPUBOABI PETYIUPYEMbIe aCHHXPOHHBIE

Conep:xanue

1 OGnacte npUMEeHEeHUs

2 HopMmaTHBHBIE CCBUIKH

3 Knaccudukarus

4 OcHOBHBIE TapaMeTPBl U Pa3MepBI

5 OO0wue TexHUIeCKHe TpeOoBaHUs

5.1 Texanueckue TpeOOBaHUS

5.2 KoHcTpykTHUBHBIE TpeOOBaHUS

5.3 TpebGoBaHUS K TEXHUYECKHUM ITapaMeTpaM U pekuMam
5.4 TpeOoBaHUS K CHCTEMaM YIPABICHHUS dJIEKTPOIPUBOIOB
5.5 TpeboBanus k cucTeMam 3alUThl, TUATHOCTUKU, CUTHATU3AI[UN U KOHTPOJISI
5.6 TpeOoBaHus MO CTOMKOCTH K BHEIITHUM BO3JCHCTBUAM
5.7 TpeboBaHUs K HAICKHOCTH

5.8 KomnnekTHOCTB

6 TpeboBanus 6e30MacCHOCTH

7 IlpaBuna npueMku

8 MeToabI KOHTPOJIS



9 TpanciopTHpOBaHHE U XpaHEHUE
10 Vka3anus 1o 3KCITyaTaluu
11 TapaHTHN H3TOTOBUTEISA



