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Ipeauciaosne
1 IOATOTOBJIEH 1 BHECEH AO BHHUUD

2 VTBEPXJIEH M BBEJIEH B JIEMUCTBHUE Ilocranosiennem I'occrammapra Poccuu ot 19
despans 1998 . Ne 19

3 BBEJZIEH BIIEPBBIE

1 OBJIACTDh IPUMEHEHUA

Hacrostmuii  craHmapT pacmpocTpaHsIeTCss Ha peryaupyeMble aCHHXPOHHBIC AJICKTPOIPHUBOJIBI
(mamee — 3JIEKTPOINPUBOJBI), MPEIHA3HAYCHHBIC JUIsI pa0OTBl HA OOBEKTaX IHEPTeTUKH (TEIUIOBBIX
3JIEKTPOCTAHIUSAX U HACOCHBIX CTAHIIMSAX EHTPATU30BAHHOTO CHAOKEHMS).

Bun xmumatndeckoro ucnongHeHuss mo 'OCT 15150 w3 ymcna ykazamabix B [OCT 15543.1
YCTaHABJIMBAIOT B TEXHHMYCCKHUX YCIOBUX (manee — TY) Ha 31eKTpOnpruBOIbl KOHKPETHBIX THIIOB.

2 HOPMATHUBHBIE CCBUIKHA

B Hacrosimem cTanaapTe HCIONb30BaHbl CCHUIKH Ha CIEAYIOIINE CTaHAAPTHI:

I'OCT 2.114—95 ECK/I. Texuudeckue ycaoBus

I'OCT 2.601—95 ECKJI. OkcIulyaTalluOHHBIE JOKYMEHTBI

I'OCT 8.513—84 I'CI. TloBepka cpeacts uzMepeHnuil. Opranusanys 1 NOpsaoK NpOBEAECHUS

I'OCT 9.005—72 EC3KC. MeTtamibl, CIUIaBbl, MeETAUIMYECKHE M  HEMETaJUTHUECKHe
HEeOpraHUYeCKHe MOKPHITHS. JloIycTHMbIE M HEIOITyCTHMBIE KOHTAKThI C METANIaMU M HEMETAIIaMHU

I'OCT 12.1.003—83 CCBT. Illlym. O6mue TpeboBaHusi 6€30MaCHOCTH

I'OCT 12.1.004—91 CCBT. Iloxapnas 6e3omacHocTs. O6mue TpeboBanms

I'OCT 12.2.007.0—75 CCBT. U3nenus snextporexanyeckue. Obmme TpeboBaHms 6€3011acCHOCTH

IOCT 12.2.007.1—75 CCBT. MammHsl 3JEKTpUYECKHE Bpallamoonmecs. 1pebdoBaHUs
6e30mmacHOCTH

I'OCT 12.2.007.11—75 CCBT. IIpeoOpa3oBaTeny 3JIEKTPOIHEPTHH IIOIYIPOBOJIHUKOBEIE.
TpeboBaHus 6€30MACHOCTH

I'OCT 12.3.019—80 CCBT. Hcnbltanus u wm3MepeHus siekrpuueckue. OOmme TpeOoBaHUS
6e3omnacHoCcTH

I'OCT 20.39.312—85 KowMmiuiekcHas cucTeMa OOMUX TEXHUYSCKUX TpeOoBaHmid. M3menmus
aseKTpoTexHudeckue. TpeboBaHust O HAIEKHOCTH

I'OCT 183—74 Mamussl 25eKTprUdecKre Bpamarmuecs. O0ue TexHudaeckre TpeboBaHus

I'OCT 7217—87 Mamunbl 3JeKTpHUeCKUe Bpamaronirecs. J[BUratenun acUHXpOHHBIE. MeTobI
HCTIBITAHUN

I'OCT 8865—93 WUsmenus »snexTpoTexHHWYeckue. KitlacChl HarpeBOCTOWKOCTH DJIEKTPUYECKOI
M30JIALUT

I'OCT 10434—82 CoenuHeHuss KOHTAaKTHbIE OJnekTpudeckue. Knaccudukanusa. OO6mme
TEeXHUYECKNE TpeOOBaHMUS

I'OCT 10683—73 Maruunsl 3nekTpudeckue. HoMuHanbHbIE 4acTOTHI BpalllEHHs M JOIIyCKaeMble
OTKJIOHEHUS

T'OCT 11828—86 MamiuHsI 35eKTprdeckie Bpamaromuecs. OOIie MEeTOIbI HCITBITAHUA



I'OCT 12139—84 MamuHbl 3JIeKTPUUECKUE Bpamiaronyecs. Psibl HOMUHAIBHBIX MOIIHOCTEH,
HaIpPsDKEHUH U 4acTOT

I'OCT 13109—287 Hopmsbl kauecTBa 3JIEKTPUIECKON YHEPTUH Y €€ IPUEMHHUKOB, IPUCOCTNHEHHBIX
K DJIEKTPUYECKUM CETSIM 00IIeTo Ha3HAYCHHS

I'OCT 14192—96 MapkupoBKa rpy30B

I'OCT 14254—96 Cremnenu 3amutsl, obecnednBaembie o6omoukamu (ko IP)

I'OCT 15150—69 Mammnsl, npuOOpsl W Apyrue TexHU4Yeckue u3penus. McrmonmHenus mis
pa3IMYHBIX KIMMaTHYecKuX paiioHoB. Karteropuu, ycioBus SKCIUTyaTallud, XpaHEHUS W
TPaHCIIOPTHPOBAHMUS B YaCTH BO3/ICHCTBHS KIMMAaTHYECKUX (P)aKTOPOB BHEIIHEH Cpebl

I'OCT 15543.1—89 U3zmenus snextporexHudeckue. OOmue TpeGOBaHMSA B YacTH CTOMKOCTH K
KJIMMaTH4eCKUM BHEITHUM BO3IEHCTBYIONIMM (pakTopam

I'OCT 16842—82 PanmmoromMexw WHAyCTpHaidbHBIE. METOABI HCHOBITAHWUA  HCTOYHHUKOB
HHAYCTPHAIBHBIX PAIHONIOMEX

I'OCT 16962.1—89 U3menus 3neKTpoTeXHHYECKHE. MeToAbl HCIBITAaHMH Ha YCTOHYHBOCTH K
KIIMMAaTHYEeCKUM BHEITHUM BO3IACHCTBYIONINM (hakTopam

I'OCT 16962.2—90 Wzpmenust 3JIEKTPOTEXHUYECKHE. METOAbpl HCHBITAHWA Ha CTOMKOCTh K
MeXaHHYeCKUM BHEUTHUM BO3ACHCTBYIONIMM (haKTopam

I'OCT 17494—87 Mammunsl snekTpudeckue Bpamatomuecs. Kiaccudukanus creneHel 3aunTsl,
obecrieunBaeMbIX 000JI0UYKAMH BPAIIAIOIINXCS SIEKTPUIECKUX MaIInH

I'OCT 17516.1—90 H3znenus snextporexHudeckue. OOmue TpeGOBaHMS B YacTH CTOMKOCTH K
MEXaHW4YEeCKHUM BHELTHUM BO3AEHCTBYIONIMM (aKTopam

I'OCT 18620—86 13nenus anexkTpoTexHudyeckre. MapkupoBka

I'OCT 20459—=87 MarunHs! a5eKTpuuecKkue Bpamaronyecs. Metos! oxiaxaeHus. O603HaueHNs

I'OCT 20815—93 MammHsI 37eKTpHUUecKre Bpamaromuecs. MexaHudeckas BHOpaIiss HEKOTOPBIX
BHIOB MAaIlIMH BBICOTON OCH BpaIieHus 56 MM u 6onee. M3Mepenne, orieHKa 1 IOIycTHMas BUOpanus

I'OCT 21130—75 Wzpenusi 3JIeKTPOTEXHUUECKHE. 3KUMbBl 3a3€MIISIIOIINAE W 3HAKW 3a3€MJICHUS
KoHcTpykuus u pasmepsl

I'OCT 22789—94 VYcrpoiicTBa KOMIUIEKTHBIE HU3KOBOJIBTHBIE. O0IINe TEXHIYECKHE TPeOOBaHUSI U
METO/Ibl UCTIBITAHUM

I'OCT 23216—78 M3nmenus sneKTpoTeXHHYECKHE. XpaHEHUE, TPAHCHOPTUPOBKA, KOHCEpBALUS,
ynakoBka. O0mmue TpeGoBaHUS U METObI CTIBITAHUN

I'OCT 24555—81 CI'UII. Ilopsmok aTTecTalyy HCIBITAaTENbHOrO 00opynoBaHusi. OCHOBHBIE
HOJIOKEHHUS

I'OCT 24607—88 IlpeoOpa3zoBareny 4YacTOTHl HONYNPOBOJHHUKOBBIE. OOMME TEXHUYECKHUE
YCIIOBUS

I'OCT 24682—81 Wznenmus smexrpoTexHmueckue. OOmmue TeXHWYecKne TpeOOBaHHS B YacTH
BO3CUCTBUS CIICIHATIBHBIX CPEl

I'OCT 24683—81 Mznmemus anexkTpoTexHUYecKre. MeToabl KOHTPOISI CTOMKOCTH K BO3/ICHCTBHIO
CHETHANbHBIX CPeJ

I'OCT 25953—83 TIpeobpa3zoBaTenu 3IEKTPOIHEPTHH TOIYIIPOBOJHUKOBBIE MOITHOCTRIO 5 KB - A
u Bbime. [TapameTpsl

I'OCT 26567—85 IlpeoOpaszoBarenn  3JIEKTPOIHEPTHM  IOJIYNPOBOJHHUKOBBIE.  MeTOMBI
IIEKTPUUECKHUX UCTIBITAHUN

I'OCT 28167—=89 Ilpeobpa3oBarenn NEPEMEHHOTO HANpPSDKEHHS IOJIYNPOBOJAHMKOBBIE. OOmue
TEeXHUYECKNE TpeOOBaHMUS

3 KIACCU®UKALIA

3.1 DnekTponpuBOAbl KIACCUPUIMPYIOT IO TMPUHIMITYY IESHCTBUS HA CIEAYIOIAE OCHOBHBIE

TPYIIIBL:
3.1.1 na Ga3ze TMOMYNMPOBOJHUKOBBIX MpeoOpazoBaTeNell 4acTOTHl (Hasiee — mpeobOpa3oBaTenn
9acTOThI) M ACHHXPOHHBIX IBHUTraTeNeil (mamee — aBHTaTenei) ¢ KOPOTKO3aMKHYTHIM POTOPOM CO

CJIEIYIOLIMHU COCTaBHBIMHU YaCTSIMH:

- corylacyrouuii TpaHcOpPMaTOpP WK PEaKTOp,

- CHCTEMBI yIIPaBJICHHUs], 3aIUThI, IMarHOCTUKHN, CUTHAJIM3ALUH U KOHTPOJIS,

- IBUTaTEIb,

- (DMIBTPO-KOMIEHCAIMOHHOE YCTPOUCTBO (IIPHU HEOOXOJMMOCTH);

3.1.2 Ha 6a3ze mpeoOpa3oBaTeneil YacTOTHI W ABHTaTened ¢ (a3HBIM pOTOPOM (KOHTAKTHBIX WIIH
OECKOHTAKTHBIX) CO CIEIYIONIUMH COCTAaBHBIMHU YaCTSIMU:

- Ipeobpa3oBaTelb YaCTOTHI C TPAHC(HOPMATOPHBIM M APOCCEIBHBIM 000pyJOBaHUEM,

- CUCTEMBI YIIPABJICHUSA, 3allIUThI, TUAaIr'HOCTHUKH, CUTHAJIU3AallU1 U KOHTPOJIA,

- IBUTATEb.

4 OCHOBHBIE TAPAMETPbBI U PASMEPBI

4.1 HomuHanNbHBIC MapaMETPhl AJIEKTPONPUBOIOB IIOJDKHBI COOTBETCTBOBATH 3HAYCHUSM,
MIPHUBEJICHHBIM B Tabnwuie 1.



Tabnmna 1 — HomuHaIbHEBIE TapaMeTpHI

HammenoBanne mapamerpa 3HayeHne mapaMerpa
HomunanbHas MOIHOCTD Ha Bajly ABUIATENs Mo TOCT 12139
HomuHansHOE HanpspKeHUe nuTaroiei cetu, B 380, 660, 6000, 10000
HommunanpHas yacToTa ToKa muTaromei cetu, I' 50
HommuHaspHasi yacToTa BpaleHHus ABUTaTels] CHHXPOHHAs ITo T'OCT 106831
[Ipumeuanus

1. HoMuHanpHas MOITHOCTH JIEKTPONPHBOIOB JOJDKHA 00ECIIEUNBATHCS TIPH BBICOTE HA YPOBHEM MOPS 110
1000 M 1 TeMneparype oxyaxkaaromero Bozayxa 1o 313 K (40 °C)

2. MomHoCTh, pecypc W Ipyrue TeXHHUIecKHe TpeOOBaHMS K DJIEKTPONPHBOAAM IIpH paboTe B YCIOBUSX,
OTJIMYAIONIUXCS OT yKa3aHHBIX, YCTAHABIHBAIOTCS B TY Ha 3JIEKTPONPHBO/IBI KOHKPETHBIX THITOB.

3. Io cornmacoBaHHIO C 3aKa3YMKOM [IOIIYCKAaeTCsl TNPHMCHEHHE HOMHHAIBHBIX 3HAYCHUH HaNpsHKSHHS
NUTAIOIIEH CeTH, OTIIMYAIOIIUXCS OT YKa3aHHBIX B Tabumuie 1.

4.2 3J'I€KTpOl'[pI/IBO,HLI, MNOCTaBJIAEMbIC Ha OKCHOPT, MAOJDKHBI M3rOTABJIMBATLCSA TAKKE Ha
HOMHWHAJBbHYIO YaCTOTY TOKa nuTaromein cetu 60 FH. HomunaneHbIe MONIIHOCTH, HAHPSAKECHUA H
YacCTOTbhI BpalllCHUA SJICKTPOIPHUBOAOB gactoTor 60 FII OIMPCACIIAIOTCA MO COIIaCOBAHUIO MECKIY
HU3roTOBHUTCIICM U HOTp€6I/IT€J'I€M 1 YCTaHAaBJIMBAKOTCA B TV na QJICKTPOIIPUBO/AbI KOHKPETHBIX THUIIOB.

4.3 Fa6apI/ITHLIC, YCTaHOBOYHO-IPUCOCAUHUTEIbHBIC pa3sMEepbl W MacCa COCTAaBHBIX yacreit
SJICKTPOIIPHUBOAOB JTOJIXKHBI OBITh YKa3aHbl B TV na SJCKTPOMPUBOJAbI KOHKPETHBIX TUIIOB U TV na
COCTaBHBIC YaCTH BJICKTPOIIPHUBOIOB.

5 OBIIME TEXHUYECKUE TPEBOBAHUS

5.1 Texnuyeckue TpedGOBaAHUS

5.1.1 DneKkTponpuBOABl JIOJKHBI M3TOTaBIUBATHCS B COOTBETCTBHU C TPEOOBAaHMSMH HACTOSIIETO
craniapra 1 TY Ha 3JeKTpONPHBOIBI KOHKPETHBIX THUIIOB IO Pab0OYMM 4YepTexaM, YTBEp)KICHHBIM b
YCTAQHOBJICHHOM TOPSIIKE. ODJIEKTPOIIPUBOJBI, paboTaiomie B CHELMANBHBIX Cpelax, JOJDKHBI
M3rOTaBJIMBATHCS B cOOTBETCTBUM ¢ TpeboBanmsimu ['OCT 24682.

5.1.2 TlpuMeHsieMble B 3IEKTPOINPHBOAAX KOMIUIEKTYIOIIUE H3JENUS NOJKHBI COOTBETCTBOBATH
craniapram 1 TY Ha HUX, a TaKXKe YCIOBHSIM HX Pa0OTHI B COCTAaBE 3JIEKTPOIPHBOJIOB.

B kadecTBe MPWBOAHBIX [BHTATENEH HCIIONB3YIOT CEpUIHBIC IBUTaTENH, a TaKXe IBUTATEIH
CHENHATbHOTO NCTIOTHEHHS.

VYcoBus MpUMEHEHHs JBUTATENeil B COCTaBe AIIEKTPOIPHUBOJIOB IOJDKHBI OBITH OroBOpeHs! B TY Ha
JIBUTATENIN KOHKPETHBIX THITOB.

5.1.3 IlutaHnme SJEKTPONPHBOAOB JOJDKHO MpPELyCMATpUBAThCd OT Tpex(as3HBIX CceTel
epeMeHHOTo Toka 4yacToThl 50 (60) I'm.

[Turanue BHYTPEHHHX CHCTEM O3JIEKTPOIPHBOIOB JOJDKHO IPEIyCMaTpUBATHCS OT Tpex(asHOro
HarnpspKeHus epeMeHHoro Toka 380 wmm 660 B wactoToit 50 (60) ', a Takxke OT MOCTOSHHOTO TOKa
220 B.

PaGora »siekTpornpuBoia HE JOJDKHA NPUBOJWTH K OTKIOHEHHIO KayecTBa JIJIEKTPOIHEPTUH
muTaromeit cetu ot Tpedosanmit OCT 13109.

5.1.4 DnexktponpuBoAbl JODKHBI oOecreunBaTh HOPMaNbHYIO Oe3aBapuiiHylo paboTy ¢
COXpaHCHHEM HOMHUHAJILHON MOIIHOCTH TPH:

- OTKJIOHEHUSIX HANpPsDKEHUS MHUTAIOIIEH CeTH OT HOMHHAIBHOTO 3HaueHus 10 +10 %;

- OTKJIOHEHUSIX HANpPsDKEHUS MUTaHWUs BHYTPEHHUX cucteM oT +10 1o -15 %);

- OTKJIOHEHMSX YaCTOTHI IUTArOIIEH ceTH 10 +2,5 %,

- OJHOBPEMEHHOM OTKJIOHCHHMH HampspkeHust 10 £10 % u wactorel 10 +2,5 % mnpu yciaoBuH, 4TO
npu paboTe C TOBBIICHHBIM HANpsHKEHHWEM W IOHM)KEHHOW YacTOTOW WIM C IIOHWKEHHBIM
HanpspKeHWEeM M TOBBIIIEHHOH YacTOTOH CyMMa a0COJIIOTHBIX 3HAaYCHUI OTKJIIOHEHWH HaNpsHKEHUS U
4acToThl He npesbimaeT 10 %.

5.1.5 DOnexkTponpuBOABl  JIODKHBI  COXpaHATh  paborocnocoOHocTh  (0e3  mopanepkaHus
HOPMHUPYEMBIX IapaMeTpoB) IPH KPaTKOBpeMEeHHOM (710 60 ¢) CHI)KEHHH HalpspKeHUs muTanus 10 80
% HOMMHAJILHOTO 3HAUYEHMs TP HOMUHAIBHON YacTOTe CETH M HOMUHAJILHOW Harpyske asurarens. [1o
COTJIACOBAHUIO C 3aKa3YWKOM JIOITYCKAETCS CHWKCHHE HAIPSDKEHHS MUTAaHUA 10 75 % HOMUHAIBHOTO
3HAYCHUS.

5.1.6 DnexTponpHuBOABI JOJDKHBI 00ECIEYNBATh PEKHM aBTOMATHYECKOTO CaMo3alycka IOoCie
KpPaTKOBPEMEHHOTO (10 2,5 C) mepepsiBa MUTAHNSA NPH MOSBICHUH HANPSDKEHHUS Ha IMIMHAX MMHTAIOMIEH
CeTH W/WiM COOCTBEHHBIX HYXXJ B pPEXHME aBTOMAaTHYECKOrO ympamieHus. HauampHoe 3HaueHHE
HaTPSKEHUS JT0JDKHO OrOBapuBaThCs B TY Ha 3JIEKTPONPHUBOIRI KOHKPETHBIX THIIOB.

5.1.7 OnexTponpuBOABl  JIOJDKHBI ~ COXpaHATh  paborocnocoOHocTh  (0e3  mopanepkaHus
HOPMHUPYEMBIX ITapaMeTpOB) NpH paboTe B aBapHHHBIX PEXXUMAaxX CO CIECIYIOIIMMH HEOJAHOKPATHBIMU
OTKJIOHEHUSIMU YacTOTHI ITUTAIOIIEH CETH:

- B nanasone MuHyc (2,5—4,0) % npoonKUTEbHOCTRIO He Ooliee 5 MUH;

- B auana3one MuHyc (4,0—6,0) % MpoJomKUTEIbHOCTRIO He Ootee 1 MuH;

- B quanazone munyc (6,0—8,0) % npomomkutenbHOCTHIO He Goree 10 c.




Ilocne mpekpameHWs MAEHCTBHM yYKAa3aHHBIX YCIOBHH OKCIDTyaTallMd H3JENHS  JTOJDKHBI
BOCCTaHABJINBATh TPeOyeMyIO0 TOYHOCTh 1 HOMUHAJIBHBIE TTAPaMETPEI.

5.1.8 MapkupoBKa, KOHCEpBaLUs M YIIaKOBKa

MapkupoBKa COCTaBHBIX 4YacTed SJEKTPONPHUBOAOB JoibkHa cooTBeTcTBoBaTh [ OCT 18620 m
COXPaHATHCS B POIIECCE SKCILTyaTalluy M XPaHESHNUSI.

Mapxkuposka Tapsl — 1o I'OCT 14192.

KoncepBauus u ynakoska — no 'OCT 23216.

Kateropusi ynakoBKM W BHYTPEHHSSI YIIAKOBKA JOJDKHBI OBITh yKa3aHbl B TY Ha 3JIeKTpONPHBO/IBI
KOHKPETHBIX TUIIOB.

5.2 KoHcTpykTHBHBIE TPeOOBaHUS

5.2.1 CocraBHbIC YaCTH 3JEKTPOIPUBOJIOB, 32 UCKIIOUCHUEM JIBUTATENS, JTOJDKHBI pa3MemaThCs B
mkadax. Bre mKkadoB  JomyckaeTcss  yCTaHOBKA B COOTBETCTBYIOIIMX  OTPAXISHHIX
TpaHCc(HOPMATOPHOTO U PEAKTOPHOTO 000PYIOBAHHUS.

5.2.2 Creniens 3amuTsl mKkados gomwkHa Berouparscs mo OCT 14254 u ycranasnuBatees B TY Ha
ANEKTPOIPUBOJIBI KOHKPETHBIX THIIOB.

CremneHpb 3alUThl JBUTATENEH M MX KOPOOOK BBIBOJAOB JoibkHA BbIOMpaThcs o [OCT 17494 u
ycTaHaBIMBAThCS B TY Ha 3IEKTPONPHUBO/bI KOHKPETHBIX THIIOB.

5.2.3 DneMeHTsI U y3I1bl AJIEKTPOIPUBOJOB MOTYT KOHCTPYKTHBHO BBINOJIHATHCS B BU/E BBIEMHBIX
0JIOKOB WJIM CHhEMHBIX MaHeNel. BIIOKHM IOIKHBI JerKO BCTABISATHCS B COOTBETCTBYIOIINE MECTA, NPH
3TOM JIOJDKEH OBITh oOecrieueH HaJeXHBIH 3JIEKTPUYECKHMH KOHTAaKT CHJIOBBIX Heneil u 1memnei
YIIpaBJIeHHUSI.

O/HOMMEHHBIE  COCTaBHBIE  YacTH  OJIEKTPONPHMBOJOB  OJHOTO  THINA  JIOJDKHBI  OBITH
B3anMoO3aMeHsAeMbIMU. lIpum 3amMeHe OJOKOB CHCTEMBI VYIPaBICHHUS MJOIYCKAeTCS PperyJnpoBKa
mapamMeTpoB (IIpU IIOMOIIM OPTaHOB HACTPOUKH).

5.2.4 KoHCTpyKUHs 37EKTPOIPUBOIOB JODKHA OBITH PEMOHTOIIPUTOHOM B 00ECTIeYNBATh:

- JIOCTYHHOCTH OCMOTpa M TOATSDKKA MECT KPEIUICHWsS KOHTAaKTHBIX COEAWHEHUH M COCTaBHBIX
gacTteil (COOPOYHBIX €MHMIL) U UCKITIOYCHHE CAMOOTBUHYNBAHHUS,

- BO3MOXXHOCTb CHSTHS COCTaBHBIX 4YacTed W COOPOYHBIX €IWHHI, BBIMIEANINX U3 CTPOSI H
MOJJIeKAIUX 3aMeHe, 0e3 JeMOHTaXa JIPYTrUX COCTABHBIX YacTeH MIIM C YaCTHYHBIM JIEMOHTAXEM IIPH
MOMOIIY CTaHAAPTHOI'O CIECAPHOTO HHCTPYMEHTA;

- JOCTYITHOCTH K COOPOYHBIM €IMHUIIAM, IIO/JIKAIIUM PErYJIMPOBAHHUIO U HACTPOIKE;

- IOCTYITHOCTh K KOHTPOJIbHO-N3MEPHUTEIBHBIM ITPUOOpaM ISl UX 3aMEHBI U ITOBEPKH;

- BO3MOXXHOCTh CheMa (DYHKIIMOHAIBHBIX OJIOKOB 3JIEKTPONPHBOJIOB Ul PEMOHTa M KOHTPOJIS MX
apaMeTpoB;

- BO3MOKHOCTH IPIMEHEHHSI IPy30I10IbEMHBIX MEXaHU3MOB.

5.2.5 Bun oxJaxaeHHsI COCTaBHBIX YacTed 3JEKTPOIPHBOAOB M MapaMeTphl OXJIAKJAIOMIEH Cpe/Ib
JIOJDKHBI OBITH yKa3aHel B TY Ha 3JeKTPOIPHBOABI KOHKPETHBIX THIIOB. BUI OXaIeHUs IBUTATENS
noskeH coorsercTBoBath 'OCT 20459.

5.2.6 3ammTHO-AEKOpPATUBHBIE M JIAKOKPACOYHBIE MOKPBHITUS 3JIEKTPOIIPUBOAOB  JOJDKHBI
oOecrieunBaTh COXPAHHOCTH MOBEPXHOCTEH W KOPPO3MOHHYIO CTOMKOCTH jeraneil W cOOpPOYHBIX
€IMHULL IPH XPAaHEHUHU U SKCILUTyaTalluu.

5.2.7 DnexkTpoXUMHUYECKH Ppa3HOPOJIHBIE METANIMUECKUE MaTepuaibl, MHOPUMEHIEMblE Ui
W3TOTOBJICHHSI COINIPHKACAIONINXCS MEXIy co00i COOpPOYHBIX EIUHHI] W JeTalei, JOJDKHBI OBITh
BBIOpaHbl B cooTBeTcTBHHU € TpeboBanusmu I'OCT 9.005.

5.2.8 KoHTakTHBIE DJEKTPUUECKUE COEJUHEHUS CHJIOBBIX TOKOBEAYIIUX LeNedl JOKHBI
cootBeTcTBOBaTh TpeboBaumsMm ['OCT 10434.

5.2.9 VYpomeHp BuOpammu JABHTAaTelIed Ha XOJIOCTOM XOAy IIpH HUX paboTe B COCTaBe
AIEKTPONPUBOA TOJIKEH cOOTBeTCTBOBaThH Tpebosanmsim ['OCT 20815.

5.2.10 IlpenensHO IOMYyCTHMBIE NPEBBIMICHUS TEMIIEPATyphl HArPEeBa 4acTel ABUraTeneil JOIKHEBI
cootBercTtBoBaTh 'OCT 183.

Temmneparypa HarpeBa APYTUX COCTABHBIX YacTeH 3JIEKTPOIPUBOIOB B HaNOOIee HATPETHIX TOUKAX,
COMPHKACAIOUINXCS C NEKTPUUECKON M30JIALUEH, He NOJDKHA MPEBBIIIATh 3HAYEHUH, YCTaHOBICHHBIX
I'OCT 8865 11 COOTBETCTBYIOLIETO KIacca HArPEBOCTOMKOCTHU 3IEKTPUUECKON U3OIIALUH.

5.3 TpeGoBaHus K TEXHHYECKHM MapaMeTpaM H pesKHMaM

5.3 1 HomMuHanbHBIC TOKU Ha BBIXOJIE MPEOOpa3oBaTeiell 4acTOThI JOKHBI BRIOUPATHCS U3 Psijia Mo
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 HoMuHanmbHBIE HANpSDKEHUS Ha BRIXOJE IpeoOpa3oBaTeNeil 4acTOThl JOJDKHBI BRIOMPAThCS W3
psna 380; 660; 6000; 10000 B.

I[To corymacoBaHWio ¢ 3aKa3yuKOM JIOMyCKaeTcs MPUMEHEHHE 3HAYeHWH  HaNpsHKCHHS,
OTJIMYAIOIINXCS OT YKa3aHHBIX.

[Ipu KOPOTKHX JIMHUSX JOITyCKAaeTCs 32 HOMHHAJIBHOE BBIXOJHOE HANpPsDKCHHE IpeoOpas3oBaTeneit
YacTOThI MPUHUMATh HOMUHAJILHOE HANPsDKEHUE ABUraTeNel, BXOISMIINX B COCTAB AJIEKTPONPHUBOIOB.

5.3.3 PaGouwnii tnama3oH U3MEHEHUS BBIXOJHOTO HANpPsHKEHUS IpeoOpa3oBaTelieil YaCTOTHI JOJDKCH
051TH 0T 0 10 100 % HOMUHATEHOTO HAMIPSKEHHUS.



5.3.4 Paboune nuana3oHbl PEryIMPOBAHUS YaCTOTHI BPAIICHUS JBUTATeNs JODKHBI BEIOUPATHCS U3
psna: 1:2; 1:5; 1:10; 1:20; 1:30; 1:50; 1:100.

5.3.5 HoMuHanmpHBIE 9acTOTHI Ha BBIXOJAE NpeoOpa3zoBarerel 4acTOTHI JOJDKHBI BBEIOMPATHCS U3
psna mo 'OCT 25953: 5; 10; 12,5; 16,66; 25; 50; 60; 100 I'm.

5.3.6 DIeKTPOIPHUBOIBI TOJKHBI 00ECTIeUHBATh:

- YACTOTHBIN MYCK U PETYJINPOBAHIE YaCTOTHI BPALICHHS HIICKTPOABUTaTEIeH;

- paboTy NpH U3MEHEHUN MOMEHTa Harpy3ku ot ) 10 HOMHHAJIBHOTO;

- MAaKCHUMAaJbHBII MOMEHT [BUTaTelNs, ONPEAEIsIeMbI JOMYCTHUMOH KpaTHOCTBIO INEPErpy3Ku
npeoOpa3oBaTesst 4acToThl 0 TOKy. KpaTHOCTh meperpys3ku ykaspiBaercst B TY Ha 3JeKTPOIPHBO/IBI
KOHKPETHBIX TUIIOB.

5.3.7 Ilpu OTHOLIEHNM MAaKCHMalbHOTO TOKa K HOMUHAJILHOMY, PaBHOMY 2,25, 3JI€KTPOIPUBOJBI
JIOJDKHBI JIOMTYCKaTh PeXUMBI pabOThI, IPHUBEACHHBIE B Ta0IHIE 2.

Tabnmma 2 — Pexxumsr paboTsl

Pexum Harpyska B nponieHTax oT HOMUHaJILHOTO ToKa | [IpomomkuTenbHOCTh HAarpy3KH, ©
1 100 JnuTenpHO
2 150 120
3 175 60
4 200 15
5 225 10
[Tpumeuanus

1 Cpennne KBagpaTHIHbIC 3HAUCHNS TOKA B T€UEHHE IMKJIA HE JOJDKHBI MIPEBBINIATh HOMUHATEHOTO 32 BpeMs
ycpenHenus He 6onee 10 MuH.

2. Ilpu ApyrUX 3HAYCHUSIX OTHOIICHHS MaKCHMAJIbHOTO TOKAa K HOMHHAJIHHOMY COOTBETCTBYIOIINE 3HAYCHHS
Harpy3KHd H ee IPOJOJDKUTENFHOCTH yKa3bBatoTCst B TY Ha 3JIeKTPONPHBO/IGI KOHKPETHBIX THIIOB.

5.3.8 3naueHns K03 PUIHEHTA NOIE3HOTO JIeHCTBHS U K03 PUIIEeHTa MOIIHOCTH 3JIEKTPOIPHBOIA
npu paboTe ¢ HOMHHAJIBHOW HAarpy3koW JOJDKHBI COOTBETCTBOBaTh TpeOoBanusiM TY Ha
QJICKTPONIPHUBOABI KOHKPETHBIX TUIIOB.

5.3.9 Pagmomnomexw, co3aBaeMble IpH paboTe IIEKTPOIPUBOJIOB B CETSIX HU3KOTO HANPSIKCHUS, HE
JOJDKHBI TIPEBBIIIATH 3Ha‘leHHﬁ, NpEeaAyCMOTPEHHBIX B ((O6HICCOI03HBIX HOpMax JOITyCKa€MbIX
HHIyCTpHAIbHBIX pamronomex» (Hopmer 8—72).

5.4 TpeGoBaHus K cucTEMaM yNpaBJeHHs 3JeKTPONPUBOI0B

5.4.1 B oanexTponpuBOAax JOJDKHa OBITH IPEAYCMOTPEHa BO3MOXHOCTH MECTHOTO WIIH
JUCTAHIIMOHHOTO YIPABIEHUS, B TOM YUCIIE U YaCTOTOW BPAIIEHUs ABUraTENIsL.

ONeKTpONpHUBOALl JOJKHBI HUMETh BO3MOXKHOCTh YHPAaBIEHHS OT aBTOMATUYECKOM CHUCTEMBI
yIpaBJeHus TeXHOJIOrnueckumMu nporeccamu (ACY TII).

5.4.2 CucreMbl yrpaBJIeHUs HJIEKTPOIIPHUBOJIOB TOJDKHBI 00€CIeYHBATh:

- pasroH U TOPMOXKEHHUE JBUTaTeled C 3aJaHHBIM YCKOPEHMEM B IIpeJesax JIOIyCTUMOM
Meperpy3Ku npeodpa3zoBaTesst 4aCTOTEHI,

- JWana3oH BPEMEHH H3MEHEHHS YacTOTHl OT MUHHMAJIbHON 10 MaKCHMalbHOW B 3aJaHHBIX
npezenax,

- CTaTMYECKyI0 TOYHOCTh IOJAEP)KaHUS YacTOTHI BPANICHHSA, ONpEAETSIeMYI0 HaKJIOHOM
MEXaHHYECKOW XapaKTePUCTHKH ABUTATEIS.

3aMKHYTBIE CUCTEMBI YIIPABIICHUS SJIEKTPOIIPHBOJIOB JOJIKHBI 00€CIIeUNBATh!

- 33JJaHHOE CTAaTUYECKOE OTKIOHEHNE YaCTOTHI BPaIllCHUS;

- BO3MO>KHOCTb aBTOMaTHYECKOT0 PEryJIMPOBaHMsI 3HAUEHUH YCKOPEHHS U 3aMEUICHUs C 3aJJaHHOU
TOYHOCTBIO;

- 3aJlaHHbIE 3HAYCHMS NEPeperyaupOBaHUs YaCTOThl BPALEHUs NIPH MU3MEHEHHUH 3aJaHHs U BpeMs
0TpabOTKH CUTHAJIA;

- OTpaHMYCHHE 3HAYCHHWH TOKAa IBUTATeNs B JAWHAMHYECKHX pPEXHMMax W IPU TEperpy3kax Ha
3aJaHHOM YPOBHE C 33/IaHHOH TOYHOCTHIO.

UmncinoBele 3HAUEHUS BCEX BEJIMYMH JIOJDKHBI YKa3bIBaThCS B TY Ha AIIEKTPONPHUBOBI KOHKPETHBIX
THTIOB.

5.5 TpedoBanus K cUCTeMAaM 3aIIUTHI, TMATHOCTHKH, CHTHAJTU3AIMHA U KOHTPOJIsI

5.5.1 DneKTpOmpHUBOABI MOJKHBI OBITh TEPMUYECCKH W JTUHAMHYECKH YCTOWYHMBEI TPH BCEX
aBapHUUHBIX PEKUMAaX B TCUCHUE BPEMEHH CpadaThIBAHUS YCTAHOBJICHHBIX B HUX CUCTEM 3aIlIUTHI.

5.5.2 DnexTponpUBObI JOJKHBI UMETh CIEAYIOLIUE BU/IbI 3aHUTHI:

- OT KOPOTKHX 3aMbIKaHHU B ITpeoOpa3oBaTelie YacTOTHl H HATPy3Ke;

- OT HEJIOMYCTHMBIX TIEPETPY30K 10 TOKY (C HHTETPaibHO-3aBUCHMOH 3alIUTOH);

- OT meperpeBa npeoopa3oBaTeIs 4aCTOTHI,

- OT BHEIIIHUX ¥ BHYTPEHHUX KOMMYTAI[MOHHBIX MIEPEHAIPSIKCHHIA;

- OT Ipo0Os THPHUCTOPOB;

- OT HapyIIEHUSI KOMMYTaIlMU ¥ cOOEB B IETSAX yNPaBJICHHUS MPEoOpa3oBaTess 4acTOTHI;




- OT MCYE3HOBEHHS BEHTHIISIIMH (B CHCTEMaX C IPUHYIUTEIbHBIM OXJIaXKICHUEM);

- OT CHIDKEHHSI pacxo/ia OXJIaKIafoei CpeIsl;

- OT MCUC3HOBEHHS HANIPSDKEHUS CeTH;

- OT HEJIOIYCTHMOTO ITOHIKEHHS HANIPSHKEHUS CETH;

- OT HEIOIYCTHMOTO TTOBHIIICHHUS HATIPSKCHNS CETH;

- 0T 00paTHOM (ha3MPOBKHU MHUTAIOIIETO HATIPSKEHHUS,

- 0T 00paTHOTO BpaleHUs] POTOPA JABUTATEIIS;

- OT paboTHI Ha ABYX (a3ax;

- OT TOBBIIICHNS YaCTOTHI BPAIIEHHS ABUTATENS CBepX gomycTtumoii (cB. 120 %).

Heo0xoanMOCTh 3aliuThl OT IeperpeBa IpeoOpa3oBaTelisi 4acTOThl, OT BHEIIHUX M BHYTPEHHHX
KOMMYTAIlMOHHBIX TEpeHANPSHKEHUH M HapyLIICHUS KOMMYTallMM M cOOEB B LIEMSIX YIPaBICHUS, OT
obOpaTtHOW (a3sHMPOBKH MHUTAIOUIETO HANPSDKEHHUS, OT OOpPaTHOrO BpAIICHHS POTOpAa, MHTErPAIBHO-
3aBHCUMOH 3aIIUTHl ¥ KHOTKH aBapUHHOTO OTKIIOYEHHUS 3JIEKTPOIIPHBOAA JODKHA OBITH OTOBOpPEHA B
TY Ha KOHKpPETHBIE THUIIbI 3JIEKTPOIIPUBOIOB.

5.5.3 DuexTponpuBOABI JODKHBI HIMETh CUCTEMY JAMATHOCTHKH, ITO3BOJISIONIYIO ONPEACTHTH MECTO
BO3HMKHOBEHUS HEUCIIPABHOCTH B AJIEKTPOIPHBOJIE HA YPOBHE €r0 (DYHKIIMOHAIBHBIX YacTel B CiIydae
cpabaThIBaHMsI CUCTEM 3aIHUTHI.

5.5.4 CocraBHblE YacTH 3JIEKTPONPHUBOJIOB, Pa3MEIICHHBbIE B IIKadax M HMEIONIUE 3JIEMEHTBHI,
Haxomsmmecss mon HampsokeHneM cB. 1000 B, momkHBI OBITH CHAOXEHBI OJOKHPOBKAMU,
NPENSATCTBYIOIMMA ~ BKJIIOYEHHIO  3JEKTPONPHBOAOB HPH  OTKPHITHIX  ABEpsX MKahoB U
BO3JCHCTBYIOIIMMHM HA OTKIIOYEHUE TMTaHUS DJJIEKTPONPHBOAOB WM  MPEHATCTBYIOIIMMU
OTKPBIBAHUIO.

5.5.5 DnexTponpuBOAbl JOJKHBI UIMETh CUTHATU3ALMIO:

- 0 BKJIIOYEHHOM 1 OTKJIFOUEHHOM COCTOSHHSX;

- 0 cpabaThIBaHWU 3aIIHTHI.

CurHaJIBI TOJDKHBI BEIAABATHCS B CHCTEMY IUCTAaHIIMOHHOTO yrpasineHus u B ACY TII.

5.5.6 B anexTponpuBogax IOKHEI OBITH MPEIYCMOTPEHBI CPEACTBA KOHTPOIIS U (WMIIH) H3MEpPEHHS
(IpsAMBIM WM KOCBEHHBIM METOJOM) BBIXOJHOTO TOKa W HANpsDKEHHUS IIpeoOpa3oBaTessi YacTOTHI,
9acTOTHI IEPEMEHHOT'0 TOKa Ha BBIXOJI€ PpeoOpa30BaTessi YaCTOTHI MIIM YaCTOTHI BPALICHHS IBUTATEIS
IIPU HAJIMYMU JaTYMKA YaCTOThI BPALICHUS.

DNeKTPONPHUBOIBI JOJHKHBI HMETh BO3MOXKHOCTB Mepenadn yHuGUIUPOBaHHbIX [+ 5, £ (4—20) MA]
U «CYyXHX» CUTHAJOB IO CHCT€MaM JUAarHOCTUKH, CUTHaIM3alMu U ynpasieHus B cucreme ACY TII.
ONeKTPONPHUBOIBLI JOJKHBI UIMETh BBIBOJBI AJIS IOAKIIOYEHUS] BHEITHUX CPEACTB U3MEPEHMUS.

5.6 TpeGoBaHus 1O CTOHKOCTH K BHEIIHUM BO3/1€lCTBUSIM

5.6.1 HomunHansHble 3HaueHUs kinuMaTtadeckux (akropos — mo I'OCT 15150 u TOCT 15543.1.
Bepxnuee u HrKHee 3HaUeHUS paboUell TeMIepaTyphl JOJDKHBI YKa3bIBaThes B TY Ha 3JIEKTPOIPHUBOIBI
KOHKPETHBIX THIIOB.

CocTaBHBIE 9acTH 3JEKTPONPHBOJOB MOTYT UMETh Pa3HbIE BHIBI KIMMATHUYECKOTO HCIOIHEHHS,
YTO TOJDKHO OBITH YKa3aHo B TY Ha 3JIeKTPONIPUBOABI KOHKPETHBIX THUIIOB.

5.6 2 DNeKTPONPHUBOIBI JOJIKHBI OBITH MEXaHUYECKH ITPOYHBIMH U YCTOMYMBBIMU B COOTBETCTBUH C
tpeboBanusivu ['OCT 17516.1. T'pynmy MexaHHUECKOTO MWCIOJIHEHMs! ycTaHaBiuBaioT B TY Ha
INEKTPONPUBO/IbI KOHKPETHBIX TUIIOB.

CocTaBHBIE YaCTH ANEKTPOIPHUBOAOB MOTYT UMETh Pa3HbIe IPYNIbl MEXaHHMYECKOIO UCHOIHEHUS,
YTO JIOJDKHO OBITH yKa3aHo B TY Ha 3JIEKTPONPUBOBI KOHKPETHBIX THIIOB.

5.6.3 DneKTponpUBO/BI JOJKHBI IOIIYCKATh SKCIUTyaTalluI0 B YCIOBUSAX BO3JICHCTBHS IBLIH.

JonycTtumas KOHLEHTpalusi MHEPTHOM IbIIM B OKPY’Karolel cpene ycraHaBiauBaeTcs B TY Ha
ANEKTPOIPUBOJIBI KOHKPETHBIX THIIOB

Y poBeHb 3aBUICHHOCTH BHYTPH JIBUTATENs U OCTAIBHBIX COCTABHBIX YacTell He JOJKEH HapymaTh
UX HOPMAaJILHON paboTHI.

5.6.4 CocraBHBIC 4acCTH 3JEKTPOINPHUBOJOB IOJDKHBI cooTBeTcTBOBaTh 'OCT 24682 wu, ecnu 3T0
yka3zaHo B TY Ha 3JeKTpONPHUBOIR KOHKPETHBIX THIIOB, OJDKHBI OBITH BBITIOHEHBI B XUMOCTOHKOM
ucnonaenuu no FOCT 24682.

5.7 TpeGoBaHus K HATEKHOCTH

5.7.1 Homenkiarypa nokazaTeleid HaAeKHOCTH HobkHAa coorBercTBoBaTh ['OCT 20.39.312.
3HaveHHs IoKa3aTelsieil HaJJe)KHOCTH B 3aBUCUMOCTH OT HAa3HAYCHMS U YCJIOBUI NPUMEHEHUS JIOJKHBI
ycTaHaBIMBaThCs B TY Ha AJIEKTPOIIPUBO/IbI KOHKPETHBIX TUIIOB

5.7.2 Cpenuss HapaboTKa Ha OTKa3 B YCIIOBHSX, JOMYCKaeMbBIX IO TY Ha 3JIeKTpONpPHUBOJIBI
KOHKpPETHBIX THIIOB, — He MeHee 20000 .

5.7.3 Cpennee BpeMs BocCTaHOBJIEHUS — He Oonee 3 4.

5.7.4 Cpennuii pecypc 10 KAaUTaILHOTO pEMOHTAa — HE MeHee 6 JieT.

5.7.5 Cpox ciy>xObl 1O CITUCaHUS: ABHUTATENss — He MeHee 20 JieT, 0CTaabHBIX COCTAaBHBIX YacTei
— He MeHee 15 ner.

5.7.6 Cpok coXpaHSIEMOCTH B YIIAKOBKE MPEANPUATHS-U3TOTOBUTEIS — JIBa IOAA.

5.7.7 3a KpUTEpHUH OTKA30B U INPEJEIbHBIX COCTOSHUH NMPHHUMAIOT HECOOTBETCTBHE TPEOOBaHMAM
HACTOSIIEro CTaHAapTa, 1Y Ha 3JIEKTPONPUBOIBI KOHKPETHBIX THIIOB:



- BEIXOJIHBIX [TApaMeTPOB;

- IOITyCTUMBIX OTKJIOHEHHUH BBIXOJHBIX ITAPAMETPOB,

- IPEEeJIOB PETYTUPOBAHNS BBIXOJHBIX TAPAMETPOB;

- COTIPOTHUBICHUS H30JISIIHN.

OTKITIOYEHHE 3JIEKTPOIIPUBOAA W BOCCTAHOBIICHHE €T0 C MOMOIIBI0 OAMHOYHOTO KoMIutekra 3111 B
TEYCHHE BPEMECHH BOCCTAHOBIICHHS, a TakXXe OTKIIOYECHHE 3alliTaMH HE SBIIOTCS OTKa30M
JNEKTPOIPUBOJIA.

B TV Ha 31eKTpOIpHBOABI KOHKPETHBIX TUIOB JOMYCKAETCsl YCTAHABJIMBATh JONOJIHUTEIbHBIE
KPUTEPHUH OTKA30B U NMPEJENbHBIX COCTOSHUM.

5.8 KoMIuIeKTHOCTH

TpeboBaHust M0 KOMIUIEKTHOCTH JIOJDKHBI ObITh yKa3aHbl B 'Y Ha AJIEKTPONpPHUBOJBI KOHKPETHBIX
TunoB. K 35eKTponpuBOIy CleayeT mpuiaraTh SKCIUTyaTaluoHHyo nqokymMmenTanuio mo 'OCT 2.601 B
cocTaBe, ykazanHOM B TY Ha 3JIeKTPONPUBObI KOHKPETHBIX THIIOB.

6 TPEBOBAHUS BE3OITACHOCTHA

6.1 Tpeboanus 6ezonacHocty anekrpornpuBooB — 1o 'OCT 12.2.007.0, «IIpaBunam ycTpoiicTa
JJIEKTPOYCTAaHOBOK», yTBEpKIEHHbIM ['naBTexynpasieHueM u I['ocaHeproHaasopoM MuHTOm HEpPro
CCCP», [IlpaBmnam  dKCIUTyaTallud  3JIEKTPOYCTAaHOBOK  IOTpeOMTENei»,  yTBEpP)KACHHBIM
I'ocanepronamzopom Munrtomsnepro P® 31.03.1992 r., «llpaBunaM TeXHMKH O€30IIAaCHOCTH IIPH
SKCIUTyaTallid  JJIEKTPOYCTAHOBOK  NOTpeOuTeNnei», yTBEpXkKICHHBIM [ J1aBrocaHeproHaa30poM
21.12.1984 r., a Taxoke TY Ha 3neKTpONpPUBOABI KOHKPETHBIX TUIIOB.

JIBuraTenu 3JIEKTPONPHBOIOB JOJDKHBI TakKe cooTBeTcTBOBaTh TpeboBanusm ['OCT 12.2.007.1.
npeobpazosarenn — Tpeboarusm [[OCT 12.2.007.11, a ynpassiromue ycTpoiicTBa — TpeOOBaHUAM
I'OCT 22789.

6.2 DneKTpOnpUBOIBI TOJKHBI COOTBETCTBOBATH TpeOoBaHMAM MokapHO# OezomacHocTH o 'OCT
12.1.004.

6.3 Ilo cmocoby 3amMTEI OT MOPAKEHUS 3IIEKTPUIECKHM TOKOM DSJICKTPOTIPHBOIBI JOJDKHBI
oTtHOCUThCS K Kiaccy 01 mo 'OCT 12.2.007.0.

64 B TY Ha KOHKpETHbIE THUIBI 3JEKTPONPHBOIOB JIOJDKHBI OBITh YyKa3aHBl ClieyloLIne
napameTphbl:

- CONPOTHBJIEHHE H3OJSIIMM OOMOTOK CTaTopa JBUTATENs] OTHOCHTEIBHO KOpITyca M MEXIY
00MOTKaMH B XOJIOJTHOM COCTOSIHUHM U IIpU pabodell TeMneparype;

- CONPOTHBIICHHE H30JSIIMHA OOMOTKM M KOHTAKTHBIX Koyell (a3HOTO POTOpa OTHOCHUTENFHO
cepJeYHNKa B XOJIOJHOM COCTOSTHHUH U IIpH padoueil Temmneparype;

- CONPOTHBJICHHWE W3OJSIIHMH  JJIEKTPUYECKHX IIeTel  OCTaJbHBIX  COCTABHBIX  YacTeH
ANEKTPOIPUBOIOB OTHOCHTEIBHO KOpPIyca W CONPOTHBICHHSA W3OSNMHA MEXAY DSICKTPUYIECKH
pa300IIeHHBIMH EMSIMH B XOJIOAHOM COCTOSIHMHU U ITpH paboueil Temmeparype.

6.5 Bce cocraBHBIE 4YacTH 3JEKTPOIPHBOAOB JOJDKHBI OBITh IOABEPTHYTHI IIPOBEPKE
IEKTPUYECKOI POYHOCTH M3OJSIIUKM B COOTBETCTBUH C TPEOOBAHUSIMU HOPMATHBHOW JIOKYMEHTALUH
Ha HUX.

6.6 [lpurarenu, mnpeoOpa3oBaTeNM 4YacTOThl, TPAHC(HOPMATOPHl U PEAKTOPHl CO CTAJIbHBIMHU
CepJCUHUKAMHU JOJKHBI UMETh 3a3eMJIISIFOIIUE 3aKUMBL. MeTaIndecKue 4acTH KOHCTPYKIIUU, KOTOpbIE
MOTYT OKa3aTbCs TMOJ HaNpsDKEHHEM, JOJDKHBI OBITh 3a3€MJICHBI IIOCPEJCTBOM  CIICLMAIBHBIX
KOHCTPYKTUBHBIX Mep.

KoHcTpykums, pasMeps! 3a3eMIITIONINX 32)KUMOB W 3HAK 3a3€MIICHHS JIOJDKHBI COOTBETCTBOBATh
I'OCT 21130.

3HaueHue CONMPOTUBIICHUS 3a3eMIICHUsI TOJKHO OBITh He 6osee 0,1 Om.

6.7 KoHCTpYKIIHS BBIBOJHBIX YCTPOWCTB COCTABHBIX YaCTEH AIEKTPONPUBOAOB JOJDKHA UCKITIOYATh
BO3MOKHOCTh CIy49allHOTO HPUKOCHOBEHHS K TOKOBEAYIINM YacTAM, SJEKTPHUUECKUX MEPEeKPBITHH,
3aMBIKaHWH TTPOBOAHUKOB MEXKAY OO0 M Ha KOPITyC.

6.8 IllymMOBBIE XapaKTEpHCTHKH 3JEKTPOIPHBOIOB HE JOJDKHBI IpeBbaTh Tpebosanmii 'OCT
12.1.003 u ycranaBnuBathcs B TY Ha 3J€KTPONPHUBOALI KOHKPETHBIX THIIOB.

6.9 omycrimMble BUOpanun aBuratesnst — 1o 5.2.9.

6.10 DnexkTpuuecKue HCHBITAaHMS U U3MEPEHUs Ha IEKTPOINPUBOAAX JOJDKHBI MPOBOAUTHCA B
COOTBETCTBUHM C TpeboBaHusiMu O6ezomacHocty o 'OCT 12.3.019.

7 IIPABHJIA TIPUEMKHN

7.1 Jlas TpOBEPKH COOTBETCTBHS DJIEKTPONPHBOZOB TPEOOBAHUSAM HACTOSIIETO CTaHAAPTA H
TEXHUYECKUX  YCIOBHH TPOBOIAT TPHEMOYHBIE, KBaIM(HUKAMOHHBIE, MPHUEMO-CIATOYHEIC,
MIEPUOINIECKHE, TUIIOBBIE M CePTH(UKAITMOHHBIE UCTIBITAaHNSA 0 TY Ha 3MEeKTPOIPHUBOIBI KOHKPETHBIX
THUIIOB.

HcnbiTanus npoBOAST Ha NPEANPUSTUU-U3TOTOBUTENE UIM HA MECTE YCTAHOBKH AJIEKTPOIPUBOJIA.
OTienbHbIE BU/IBI MCTIBITAHUH 110 COTJIACOBAHMIO MEX/y N3TOTOBHUTENIEM H IIOTPEOUTENIEM NPOBOJIAT Ha
COCTaBHBIX YAaCTIX JJIEKTPONPUBOJIOB MO CTaHgapTaM Wiad TY Ha KOHKPETHBIE THIBI COCTAaBHBIX



4acTeu.
7.2 TlpueMOYHBIC WCIBITAHHUS OJDKHBI IPOBOAMTHCS HA OIBITHOM HIIM TOJOBHOM 00pasiie
AJIEKTPONPUBO/IA IO MPOTpaMMe, IPUBEACHHON B TadmIIe 3.

Tab6mmma 3 — I[IporpaMMa MpUEMOYHBIX UCITBITAHUN

HanmeHoBaHue IpOBEPOK U UCTIBITAHUM ITyHKTBI
TEXHHUYECKUX METOJIOB
TpeboBaHUi KOHTPOJIS
1 BxewnHuii ocMoTp, TmpoBepka TrabapuTHBIX, ycrtaHoBouHo-| 4.3,5.1.1,5.1.2, | 8.3,84
MIPUCOEAUHUTENBHBIX Pa3MEPOB U MaCChI 5.2.6,5.2.8,5.8,9
2 N3MmepeHre conpOTUBIECHUS U30ISIUU 6.4 8.5
3 HcnblTaHue 30€KTPUUECKOM IPOYHOCTU U3O0JSILUU 6.5 8.6
4 TIpoBepka 3a3eMJICHUI COCTaBHBIX YacTel 6.6 8.13
5 IlpoBepka 31eKTpUIECKOi OJIOKUPOBKH 5.54 8.14
6 IIpoBepka CHUCTEM 3aIUTHI, THATHOCTUKH, CUTHAIM3AaIUU 1 KoHTposst | 5.5.2, 5.5.3, 5.5.5, 8.14
5.5.6
7 TlpoBepka pabodero auama3oHa U3MEHEHHs BEIXOAHOTO HAIMPSHKCHUS 5.3.3 8.14
npeoOpa3oBaTesst 4aCTOThI
8 IIpoBepka cuCTEMBI yIpaBIEHUS dIEKTPOIIPHUBOIOM 541,542,536 8.14
9 IIpoBepka pabOTHI MPH OTKIOHEHUH MTAPAMETPOB MUTAIOIICH CETH 514,515,517 8.14
10 ITpoBepka camo3ammycka 5.1.6 8.14
11 WcnbiTanue Ha HarpeBaHUe 5.2.10 8.7
12 Onpenenenune KI1/I 1 koapunreHTa MOITHOCTH 5.3.8 8.14
13 IlpoBepka neperpysku 5.3.7 8.14
14 TlpoBepka ypOBHS paAHOIIOMEX 5.3.9 8.8
15 TIpoBepka ypoBHSI BUOpAIMU JIBUTATENS 5.2.9 8.9
16 TIpoBepka ypoBHs myma 6.8 8.10
17 IIpoBepka KOHCTPYKTUBHOTO BBITIOJTHEHUS U B3aUMO3aMEHSIEMOCTH 5.2.1,5.2.3 8.14
18 IIpoBepka cTeneHn 3aUThl COCTABHBIX YaCTeH 5.2.2 8.11
19 IIpoBepka peMOHTONPUTOAHOCTH 524 8.14
20 ITpoBepka Ha CTOHKOCTH K MEXaHHYECKUM (hakTopam 5.6.2 8.12
21 IlpoBepka yCTOHYMBOCTHU IPU BO3JEHCTBUU MbUIN 5.6.3 8.12
22 TlpoBepka Ha CTOMKOCTb K KIMMaTHUECKUM BO3JEHCTBUSM 5.6.1 8.12
23 IlpoBepka TEpMUUECKON U JUHAMUYECKOH yCTOHUUBOCTU 551 8.14
24 TIpoBepka CTOMKOCTH K BO3JEHCTBUIO CIIELIMAIBHBIX CPE] 5.6.4 8.15
25 WcnblTaHue Ha MOXKapHYIO OMACHOCTb 6.2 8.16
26 IlpoBepka HaEKHOCTU 5.7 8.17

[Iporpamma MpHUEMOYHBIX UCTIBITAHUN MOKET OBITH JIOTIOJIHEHA B 3aBHCUMOCTH OT TpeboBanuil TY
Ha 3JIEKTPOIIPUBOABI KOHKPETHBIX THUIIOB.

7.3 KpanudukannoHHBIE MCTBITAHUS TOJDKHBI IPOBOJUTHECS B 00BEME MPOTPaMMBI TPHEMOYHBIX
HCTIBITAHAN Ha o0pa3lax ¥W3 yCTAaHOBOYHOHW cepuu  (IIEpBOMl  NPOMBINUIEHHONW  HapTHH)
JNEKTPONPUBOJIOB.

7.4 TlpueMo-cAaTOYHBIE HCIBITAHUSA
7.4.1 IlpuemMo-CIATOYHBIM WCIBITAHUSAM TOIBEPTalOT KaXKABIH JIEKTPOIPHUBO] IO IMPOrpaMMe,

yKa3zaHHOU B Ta0uuie 4.

Tabmuna 4 — IporpaMma IpHEeMOCAATOYHBIX UCTIBITAHUN

ITyHKTBI
HanmeHnoBaHue MpoOBEPOK M UCTIBITAHUH TEXHUYECKUX | METOZOB
TpeOoBaHMit KOHTPOJIS
1 Brenrauii ocMOTp 5.1.1,5.1.2,5.2.6, 8.3
5.2.8,5.8,9
2 V3amepeHune cOnpoTHUBIICHHS U30JISLIUH 6.4 8.5
3 WcmblTanne 3IIeKTPUUECKOI TPOYHOCTH H30JISIHH 6.5 8.6
4 TIpoBepka 3a3eMIIeHUI COCTaBHBIX YacTen 6.6 8.13
5 TIpoBepka dIEKTPUIECKON OJIOKHPOBKU 554 8.14
6 IIpoBepka cucTeM 3aIIUTHI, TUATHOCTHKH, CUTHAIH3AaIUHU 1 KoHTpoist | 5.5.2,5.5.3,5.5.5, 8.14
5.5.6
7 IIpoBepka cUCTEMBI YIIPABIEHUS AIEKTPOIPUBOJIOM 54.1,5.4.2 8.14
8 IlpoBepka pabouero quana3oHa W3MEHEHHS BBIXOJHOTO HAIPSHKEHHS 5.3.3 8.14
npeoOpa3oBaTesst YaCTOTHI
9 IIpoBepka caMmo3zairycka 5.1.6 8.14




7.4.2 TIporpaMMa mpreMO-CIaTOYHBIX UCTIHITAHUN MOXET ObITh JTOTIOJTHEHA C YYETOM TPeOOBaHUH K
ANEKTPONPUBOIaM KOHKPETHBIX THIIOB.

7.5 TlepuoauyecKue UCTTLITAHUS

7.5.1 llepmoawyeckue WCHBITAHWUSA HOJDKHBI MPOBOJUTHCS HA OTHOM O0pasie Kakaoro THUIa
ANEKTPONPUBOIA, TPOIIESIIIEM MPUEMO-CIATOYHbIE HCIBITAHHUA, C IIETbI0 KOHTPOIS CTaObMIBHOCTH
Ka4yecTBa.

7.5.2 TlepuoAMYHOCTb MNPOBEAEHUS MCIBITAHUM YyCTAaHABIMBAIOT B TY Ha 3JIEKTPOIPUBOJBI
KOHKPETHBIX TUIIOB, HO HE peXe OJHOro pa3a B TpU roja.

7.5.3 IlporpaMmy MEpUOIUYCCKAX HCIBITAHANA COCTABISIFOT HUCXOISA W3 00BEeMa MPOTPAMMEI
MIPUEMOYHBIX UCIIBITAHUN U yKa3bIBalOT B TY Ha 3JIEKTPONPUBOIbI KOHKPETHBIX THIIOB.

7.6 TunoBbie HCILITAHUS

TumnoBble WCHBITAHUS JODKHBI TPOBOJMUTHCS IMPH M3MEHEHUH KOMIUIEKTHOCTH, KOHCTPYKIIMH,
MaTepHaIoB WM TEXHOJOTHH W3TOTOBJICHUS C TENbIO ONEHKH d()(PEKTUBHOCTH | Ie1eco000pa3HOCTH
BHOCHMBIX U3MEHEHUI.

THUIOBBIE UCTIBITAHUS MPOBOAAT TI0 IPOTPaMMe, YTBEP)KICHHON B yCTaHOBJICHHOM TOPS/IKE.

[To pesymbraTaM THIOBBIX HCHBITAHWH TNPHHUMAIOT PEIIEHWE O IIeJIeCOO0Pa3HOCTH BHECEHUS
N3MEHEHHH B KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO.

7.7 Ecnu nipu IepuOMYECKUX WIIA THITOBBIX HCIBITAHHUSX OJIFH 00pa3ell AIeKTPOpruBoIa He OyaeT
COOTBETCTBOBATh TpeOoBaHUsAM TVY, TO JOIyCKaeTcs MPOBEICHUE MOBTOPHBIX HCIBITAHUN Ha JBYX
oOpasmax.

Pe3ynbTaThl HOBTOPHBIX UCIIBITAHUN CUMTAIOT OKOHYATEJIbHBIMHU.

7.8 CepTu(UKallMOHHBIC UCIIBITAHUS TPOBOJIAT 110 OTACIBHON MporpamMmme.

8§ METO/JbI KOHTPOJIA

8.1 McnpITaHus MPOBOIAT B KIIMMATHYECKUX YCIIOBHSIX (TeMIepaTrypa, OTHOCHTENbHAsI BIaKHOCTB,
GapoMeTpHUYecKoe NaBICHHE) WCHBITATEIBHON CTAaHIWM HPEANPHITHA-M3TOTOBUTENS WM Ha MecTe
YCTaHOBKH JIEKTPOIPHBO/IA, €CIIM HHOE HE MPEAYCMOTPEHO 0c000 ATl OTJACNIBHBIX BUAOB MCITBITAHHH
B TV Ha 21€KTpOonpHUBObl KOHKPETHBIX TUIIOB.

8.2 Ilepeuenr 00OpymOBaHUS, HEOOXOJMMOTO JUIsi KOHTPOJIS M HCHBITAHWH, W KIACC TOYHOCTH
N3MEPHUTENBHBIX MPUOOPOB JIODKEH OBITH NMPHBEAEH B NPWIOKEHUsIX K TY Ha 3IEKTPONPHBOJIBI
KOHKPETHBIX TUIIOB

ITpn ucnbITaHUSX JOIDKHBI HCTIONIB30BATHCS IPUOOPHI Kilacca TOYHOCTH HE HHXKE.

0,5 — 11 M3MepeHHs BCeX NMEKTPUUECKUX BEIUYHH;

1,0 — anst u3MepeHuns YacTOThI BpallleHHUSI.

CpencTBa M3MEpEeHUH MODKHBI OBITH MOBEPEHBI B MOPAAKE W B CPOKH, ycraHoBieHHble ['OCT
8.513. VcnpiTarensHoe 000pyI0BaHKE JOHKHO OBITH aTTecToBaHO B cooTBeTcTBUU ¢ 'OCT 24555.

8.3 BHemHeMy 0CMOTpY ITOJIBEPTalOT BCE JTOCTYIHBIE YaCTH HIEKTPONPUBOIOB O6e3 pa3bopku, mpu
3TOM IPOBEPSIOT:

- COOTBETCTBHUE M3/IeNN COOPOYHBIM UepTeKaM U IJIEKTPOMOHTAXKHBIM CXEMaM,

- Ka4eCTBO COOPKH M MOHTaXa;

- KaY€CTBO OKPACKH U raJIbBaHOMOKPBITHH;

- HaJIMY¥e 32)KUMOB ¢ OOJITaMU JUIsl 3a3eMJICHUII;

- BO3MOYKHOCTb IPUMEHEHHUSI FPY30MI0IbEMHBIX MEXaHU3MOB;

- HaJIM4Me 3HaKa BBICOKOTO HANPSHKEHUS;

- MapKUPOBKY.

8.4 TabapuTHBle ™  yCTAaHOBOYHO-TIPHCOCIMHHUTEIBHBIE  pPa3Mephl  COCTaBHBIX  YacTeH
ANEKTPOIPUBOIOB H3MEPSAIOT C IIOMOIIBI0 MEPUTEIHHOTO WHCTPYMEHTa, O00eCIeYHBAIONIETO
HEOOXOIMMYI0O TOYHOCTh H3MEpPEeHHH. MacCy COCTaBHBIX dYacTedl AIIEKTPOIPHUBOJIOB OIPENENISIOT
pacueTHBIM IIyTeM WM B3BEUIMBAHMEM Ha BecaX, OOECIEYMBAIONINX HEOOXOANMYIO TOYHOCTH
HU3MEpeHusl.

8.5 ConpoTHBieHNE H30IIUN SIEKTPOIPUBOOB U3MEPSIOT HA COCTABHBIX YaCTAX.

ComnpoTHBIeHUs] HW30IAIUM OOMOTOK JIBUraTelss OTHOCHTEIbHO KOpIyca MallMHBl M MEXIy
oomotkamu m3Mepstor o 'OCT 11828. CompoTuBieHune W30IsIUM TpeoOpa3oBarTelisi 4acTOTHI
m3MepsitoT o 'OCT 26567. ConpoTUBIEHUS U30ISLUN OCTAbHBIX COCTABHBIX YacTed U3MEPSIOT IO
CTaHJapTaM WM TEXHUYECKUM YCJIOBHSIM Ha HUX.

8.6 DAEKTPHUECKYIO0 IPOYHOCTh U30JIALUH NPOBEPSIOT Ha cocTaBHBIX yacTsax no 'OCT 11828 nns
neurarens, mo [OCT 26567 — mis mpeoOpazoBareist U IO CTaHAAPTaM HJIM TEXHHYECKHUM YCIIOBHSIM
— JUIS OCTaNIbHBIX COCTaBHBIX YacTeH.

MecTta IpHIIOKEHUS MCTIBITATEIFHBIX HANPSHKCHUH M MX 3HAYEHUS TOJDKHBI OBITH YCTAHOBJIECHBI B
TV Ha 21€KTpOnpHUBObLI KOHKPETHBIX TUIIOB.

8.7 UcnpiTanns Ha HarpeBaHHE MMPOBOIAT METOJIOM HETIOCPEICTBEHHON HArpy3KH B COOTBETCTBUH C
tpeboBanusmu ['OCT 7217, TOCT 11828, TOCT 26567 mo mMeroauke, KOTOpas MOJDKHA OBITh
npuBefeHa B TY Ha 21eKTpOnpHUBOIbl KOHKPETHBIX TUIIOB.

8.8 Yposens paguonomex uzmepsitotr no 'OCT 16842.

8.9 YpoBeHs BHOpammu ABHTATENs IPH €ro paboTe B COCTaBE DJIEKTPONPHUBOIA IMPOBEPSIOT IO
I'OCT 11828.



8.10 Yposens myma onpegensitor mo 'OCT 12.1.003.

8.11 Crenens 3amuTs! nBurarens nposepsioT mo ['OCT 17494, octanpHBIX COCTaBHBIX HacTed —
o I'OCT 14254.

8.12 MeToabl HCIIBITAHUH TIPH MPOBEPKE CTOMKOCTH K KIMMATHYECKAM U MEXaHHYECKUM BHEUTHIM
BO3JIEHCTBUSM JOJDKHBI cooTBeTcTBOBaThH TpeboBanmsm ['OCT 16962.1 u TOCT 16962.2.

8.13 3asemuieHHsI TPOBEPSIOT HA COCTABHBIX YACTAX IMYTEM H3MEPEHHUS CONPOTHUBICHUS MEXITY
3a3eMJITIOIMM  OOJTOM M KaKAOH MOCTYHNHOM IPUKOCHOBEHHMIO METaNIMYECKOH HETOKOBEAYIIEH
YacThi0, KOTOpasi MOKET OKa3aThCsl I0J] HANpsDKeHHeM (METOoJ] amIiepMeTpa M BOJbTMETpa HIN
JIBOMHOTO MOCTa MOCTOSIHHOTO TOKa).

8.14 DriexTpompuBOABI Ha COOTBeTCTBHE Tpebomanmsm 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, 5.5.1—5.5.6 nmpoBepsIOT [0 METOTUKE, KOTOPasi AOJDKHA OBITH MPHUBEICHA B
TV Ha 21€KTpOnpHUBObLI KOHKPETHBIX TUIIOB.

8.15 CTOHKOCTh K BO3ICHCTBHIO crieUanbHBIX cpea mposepsitor o [OCT 24683.

8.16 HcnbiTanne Ha nmoxkapHyto onacHocTs npoBoaaT mo 'OCT 12.1.004.

8.17 HanexHOCTh 3JIEKTPONPUBOIOB MPOBEPSIOT IO METOAMKE, ycTraHoBieHHOH B TY Ha
ANIEKTPOIPUBO/IbI KOHKPETHBIX THUIIOB.

9 TPAHCIIOPTUPOBAHUE U XPAHEHUE

TpancnoprupoBaHue u XxpaHeHue snekrponpusogoB — no ['OCT 23216. Kareropus u
TPaHCIIOPTHAS Tapa JIOJKHBI OBITh yKa3aHbl B TY Ha 3JIEKTPOIIPUBO/IBI KOHKPETHBIX THIIOB.

10 YKA3ZAHUA IO SKCIINIYATAIIUA

DJEeKTPOIIPUBOIBI YCTAHABIMBAIOT, MOHTHPYIOT M AKCIUTyaTHPYIOT B YCIOBUSAX M B COOTBETCTBHH C
TpeOOBAHUAMH, YKa3aHHBIMH B OSKCIDIyaTaAIMOHHOW MOKyMEHTauu u 1Y Ha 3IeKTPONpPHUBOJIBI
KOHKPETHBIX THUIIOB.

11 TAPAHTHUM N3I'OTOBUTEJIA

11.1 W3roToBurens TrapaHTHPYET COOTBETCTBHE OJIICKTPOIIPUBOJOB TPEOOBAHUSAM HACTOSILIETO
crapzapra 1 TY Ha 3JEKTPONPHBOJBI KOHKPETHBIX THIIOB IIPH COOJIOAEHHM YCIOBHH M IPaBHII
XpaHeHUs1, TPAaHCIOPTUPOBAHUS, MOHTAXka U SKCILTyaTalluu.

11.2 I'apaHTUIHBINA CPOK IKCILTyaTallMd — TPU FOJAA CO JHS BBOJAA B AKCILTyaTalHIO.

KiroueBsie ci1oBa: 3JEKTPONPHUBOIBI PETYINPYyEMbIe aCHHXPOHHBIE

Conep:xanue

1 O61acTh NpUMEHEHNUS

2 HopMaTHBHBIE CCBUIKH

3 Knaccugukarus

4 OCcHOBHBIE TTAPAMETPHI M Pa3MeEPHI

5 OOmue TexHu4Yeckne TpedoBaHus

5.1 Texanueckue TpeOOBaAHUS

5.2 KoHCTpYKTHUBHBIE TPEOOBaHUS

5.3 TpeGoBaHUs K TEXHUYECKUM TTapaMeTpaM U pekuMam
5.4 TpeGoBaHUs K CHCTEMaM YIIPABICHUS HIIEKTPOIPHUBOIOB
5.5 TpeboBaHwmst K cucTeMaM 3allUThI, TUAarHOCTUKH, CUTHAIN3AI[UN ¥ KOHTPOJIS
5.6 TpeboBaHUs IO CTOMKOCTH K BHEITHUM BO3JICHCTBUSAM
5.7 TpebGoBaHUs K HATIECKHOCTH

5.8 KommuiextHOCTD

6 TpebGoBanus Oe3011aCHOCTH

7 IlpaBuna npueMkKu

8 MeTo1bl KOHTPOJISt

9 TpaHcopTUpOBaHHE M XpaHEHHE

10 Yka3aHus 1O SKCIUTyaTalluy

11 'apaHTHHA U3rOTOBUTENS



