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Hacrosimuit  ctangapt pacrpocTpaHseTrcss Ha KaOeiau, MpoBoja W IIHYPHI (nanee -
KaOeNbHbIE W3/EIHs) U YCTAaHABIMBAET METOAbl HMCIBITAHUS NEPEMEHHBIM JJIEKTPUUECKUM
HamnpsDKEHHEM HOMUHaNbHOM wacToTel 50 [ (mamee - mepeMEHHBIM HAMPSIKEHHEM),
MOCTOSIHHBIM M WMITYJIbCHBIM HAIpsKEHUEM, a TaKKe METOJ] HCHBITAHUS TEPEeMEHHBIM
SJIEKTPHYCCKUM HampspkeHneM 4actotel 50 - 10° Tl ¥ HMIYJIBCHBIM HAIPSDKCHHEM
PE3MHOBOM WJIM TJIACTMACCOBOM HM30JIALMU, OOOJOYKH WJIM 3alIMTHOTO IIIJIaHTra KaOelbHbIX
U3JIeHIA Ha TIPOXOJ (Jaiee - UCTIBITAaHUE HAMPSHDKEHUEM Ha TIPOXOJ).

CraHgapT He pacHpOCTpPaHSIETCS HA SMATMPOBAHHBIC MPOBOAA M OOMOTOYHBIE MPOBOA C
OyMa)KHOU U BOJIOKHUCTOM H3OJISIIUCH.

Cranngapt nosHocThio cooTBeTcTBYeT CT COB 2779-80 u [Tyonukarmmun MOK 540, 1982 r.

(M3menennas penakuusi, U3m. Ne 3).

1. OB30P OBPA3IIOB

1.1. UcnoeiTanue NEpEMCHHBIM, IIOCTOAHHBIM n UHMIOYJIbCHBIM



HamnpsiXKEeHHUEM

1.1.1. HMcneiTanuio JOJDKHBI OBITH TOJBEPTHYTHl KaOCIIbHBIC H3ACIHS, HE HWMEIOIINE
BUJUMBIX HapYXXHBIX MTOBPEKICHUM U XpPAaHUBLIMECS B YCIOBUAX, YKa3aHHBIX B HOPMaTHUBHO-
TEXHUUYECKOH TOKyMEHTALIUH HA HUX.

1.1.2. Ilpu mpoBeAECHWU HCIBITAHUN Ha OOpa3lax YUCIO W JTMHA 00pas3IoB IOJKHBI
COOTBETCTBOBATh TPEOOBAaHMSM HOPMATHBHO-TEXHHYECKOH JIOKYMEHTAllUd Ha KaOellbHbIE
U3IENHSL.

l.2.UcnpiTaHuEe HAOPAXKEHUEM HAa NPOXOJ]

1.2.1. HcnplTaHuio HampsOKEHHMEM Ha  TMPOXOA  JIOJDKHBI  OBITh  TOJBEPTHYTHI
M30JIMPOBAHHBIE XKUJIBI U NIPOBOJA B NPOLIECCE HANOKEHUS M30JSLUHN, CKPYTKH KHJI, WIH B
npolecce MX MHEpeMOTKH, a Takke OOOJIOUKM WM 3allUTHbIE IIJTAHTM B IpOLEcce HUX
HAJIOXKEHMSI UJIU TIEPEMOTKH.

2. AIIITAPATYPA

21.McnpiTaHUEe MEPEMEHHBIM U MOCTOSHHBIM HAaOpSAKEHUEM

2.1.1. HcmelTanue OOMHKHO OBITH MPOBEACHO HAa YCTAHOBKE, COJAEpIKaIleld HCTOYHUK
HANpsDKEHUS, HW3MEpUTENIbHbIE NPUOOpBI, OTKIIOYAIOIIMEe M  3aIlMTHBIE YCTPOWCTBA,
MPUCTIOCOOICHHUS.

2.1.2. HcToyHMK HampspKeHHMsl JOJDKEH o0ecredyMBaTh TMOJMYYEHHUE HCIIBITaTeIbHOTO
HAINpsHKEHUS C IUIABHBIM PETyJIMPOBAHHEM.

2.1.3. WcTOYHMK NEpPEMEHHOI0 HANpsKEHUs AOKEH oOecreyrBaTh Ha MCIBITYEMOM
KaOeTbHOM W3JICNIMA CHHYCOUJAIBHYIO (OpPMY KPHUBON HampspKeHHS ¢ Kodh@HuImeHTomM

AMILUINTY 1B (\5 + 7) - % .

2.1.4. VcTOYHUK TOCTOSSHHOTO HANpPSDKEHUS TOJKEH OOEeCneurMBaTh Ha HCIBITYEMOM
KaOeITbHOM U3JIeTTUU HANPsHKEHUE, MyJIbCallis KOTOPOTo HE JIOJDKHA ObITh Oonee £ 5 %.

2.1.5. UHcTpyMeHTanbHass MOTPEUTHOCTh HM3MEPEHHUsl HCIBITATEIFHOTO HAMPSIKEHUS HE
noJpKHA OBITE Ooltee 3 %.

2.1.6. Tun cnenuaabHOTO AJIEKTPOAa W TpeOOBaHHMS K HEMY JOJDKHBI OBITH yKa3aHBI B
HOPMATHUBHO-TEXHUUYECKOHN TOKyMEHTAIMH Ha KaOeNbHbIE U3ACIHSI.

2.1.7. YcTaHOBKY pPEKOMEHIyeTCS OCHACTUTh AaBTOMATHUYECKHM  OTKIIIOYAIOUIIM
YCTPOMCTBOM, KOTOpPO€ B Cllydae NEPeKPHITHS WIH MPOOO0S HUCHBITYEMOro KaOeIbHOTO
U3JIENHs JOHDKHO aBTOMATUYECKH OTKJIFOUYHUTh MCTOYHHK HAIPSHKCHHS OT TEPEKPBITOTO HITU
MPOOUTOTO UCIIBITYEMOT0 KaOeIbHOTO M3eus 3a BpeMms He 6oiee 0,2 c.

[Ipy OAHOBPEMEHHOM HCHBITAHUM HECKOJNBKHX KaOENbHBIX W3JIEIHA PEKOMEHIYETCS
MOJIKIIIOYaTh MX Yepe3 aBTOMATHUYECKHE OTKIIOYAIOIINE YCTPOMCTBa, OOECIeYMBAIONINE B
ciydae MmpoOOosi OTKIIOYCHHE OTIEIBHBIX HCIBITYEMBIX KAOCIbHBIX H3CINN, Ha KOTOPBIX
pou3oIes Npodoii, 6€3 OTKIIIOUYEeHHs BCEH UCTIBITATEIbHON YCTaHOBKH.

Mexny HCTOUYHHKOM BBICOKOTO HAMNpPSHKEHUS HCIBITaTEeNbHOIO TpaHchopMaTopa U
UCTIIBITYEMBIM ~ H3JCIIMEM PEKOMEHAYETCS BKIIOUYCHHE pE3UCTOpa, 00eCIeynBaIoniero
3¢ (deKTHBHOE TalleHHe COOCTBEHHBIX KOJICOAHW, BO3HHMKAIONIMX B HUCHBITATSIBHON
YCTaHOBKE.

(M3menennas penakuusi, U3m. Ne 2).

22.cnpiTaHUEe UMIOYJIbCHBIM HAaNpAXKEHUEM

2.2.1. WcnpiTanue AOMKHO OBITH MPOBEIECHO HA YCTAHOBKE, COJEp)KAIled HCTOYHUK
HANPSDKEHUs, U3MEPUTETbHbIE TPUOOPHI, MPUCTIOCOOIEHUS.

2.2.2. Tun cnenuagbHOTO JIEKTpoAa M TpeOOoBaHMA K HEMY JOJDKHBI OBITh yKa3aHbl B
HOPMATHUBHO-TEXHHYECKOH JIOKYMEHTAIMH Ha KaOCIbHBIC H3CITH.

2.2.3. VcTouyHUK HanpsDKeHHS JOJDKEH oOecreunBaTh IOJYYCHHE HCIBITATEIIBHOTO
HANPSDKEHUS TI0 aMIUTUTYAe U (hopMe UMITyJIbCa.

B wucrounuke HampsoKeHHS MPUMEHSIOT OJHOCTYIEHYAThle WM MHOTOCTYTICHYAThIe
TCHEPATOPhl HMMITYJIBCHBIX ~HANpsDKeHWA. VICTOUYHWK JUIsl  3apsakd  pabodeil eMKOCTH



reHepaTopa JOJDKeH 001alaTh JOCTATOYHON MOIIMHOCTBIO M BO3MOYKHOCTBIO PETYIHPOBKH,
oOecrieynBaroniel BO3MOXHOCTb 3apsAIKd CTyHeHel TreHeparopa OO0 HOMHUHAJIBHOTO
HalpsDKEHUsT C 4YacTOTOM He MeHee opHoro pa3za B 60 c. Cxema 3apsaku JOJDKHA
o0OecrieunBaTh PABHOMEPHYIO 3apsAIKy OTHCIbHBIX CTYIIEHEH BO BPEMEHH, PaBHOM
MIPOMEKYTKAM MEXIY OU€PETHBIMU UMITYJIbCAMH.

2.2.4. VHCcTpyMEHTalIbHAsi MOTPEIIHOCTh U3MEPEHUS HCIBITATEIIBHOTO HANPSIKEHUSI HE
noJpkHa ObITE Ooee 3 %.

2.2.5. HWcnbiTaHue cieayeT NPOBOAUTH IMOJHBIM HMITYJIBCOM, €CIM B HOPMATHBHO-
TEXHUUYECKOH JIOKYMEHTAIIMH Ha KaOeIbHBIC M3/CIUs HE YCTAaHOBJICHBI IPYTUe TPEOOBAHUS.

[TonHBIi UMITYJIBC JJOJKEH UMETH CIIEIYIOIINE TapaMeTPhl:

JUIUTENILHOCTH (PpOHTA (1,2 £ 0,36) mkc
JUTHTEIBHOCTD CIajia (50 £10) mkc
JIOTIYCK Ha aMIUINTyay umnyiasca *3 %
0003HAYCHHIE UMITYJIbCA 1,2/50

AMIUIMTYZ]a BBICOKOYACTOTHBIX KOJICOAHWM, BO3HHUKAIOMUX BO (POHTOBOM dYacTH
UMIYJIbCa BOJIM3H aMITUTY/IbI, HE IOJKHA MPEBHIMIATh 5 % aMILTUTYIbI UMITYJIbCA.

[Ipn wucneiTaHUU OONBIIMX CTPOUTENBHBIX JIUH KaOENbHBIX W3ACIUN JOMyCKaeTCs
JUINTEIBHOCTh (PPOHTA 10 5 MKC.
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1 - TOKOTIPOBOIAIIAS KIJIA WITH METAIUIMIESCKHUH TTOKPOB KaOEIEHOTO U3ENHs; 2 - U30JIIHUS, 000JI0YKa TN
3aIIUTHBINA IIJIAHT; 3 - AIEKTPOJ]; 4 - BEICOKOBOJIBTHBIA BBIBOM, S - YCTAHOBKA; 6 - H30JIATOP

AMITTUTYIBI OTJENBHBIX UMITYJIBCOB CEPUU HE AOJDKHBI OTIMYaThes Oosee uem Ha 3 % oT
CpeIHero apu(PMETHIECKOT0 3HAUCHHS aMIUTUTY/] OTIETbHBIX UMITYJIHCOB.

23.UcnpiTaHue HAaONPAXKEHHUEM HAa MPOXO

2.3.1. HcnplTanue AOMHKHO OBITH MPOBEACHO IMPH TOMOIIM YCTAaHOBKHM M DIEKTPOJa
COTJIACHO CXEMe€, MPUBEJICHHON Ha YepTEexKe.

VYcraHoBKka W 9JEKTPOA  JODKHBI  COOTBETCTBOBATH  HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTalluH, YTBEP)KIEHHOU B YCTAaHOBJICHHOM IMOPSJIKE.

2.3.2. DnekTpon AOJDKEH oOecrneunBaTh HAJEKHBIH KOHTAaKT-KacaHWE IO BCEH ATUHE
DIIEKTPOJIa U TMEPUMETPY HCTIBITYEMON H30JIALNU, O0OJOYKH WM 3alMTHOTO IUIAHTA U HE
JIOJDKEH BBI3BIBATh MEXAHWYECKHX TMOBPEXKICHHM B BHUJAC IApPAIlUH, 33JIUPOB HCIBITYEMOMH
U30JISIIMU, 000JIOUKH WITH 3alIUTHOTO IIIJIaHTa.

2.3.3. VYcraHoBka JA0DKHa oOecreynBaTh Ha DIEKTPOJE 3HAYEHHE HCIBITATENEHOTO
HANPSDKEHUS, MPEAYyCMOTPEHHOE HOPMAaTHBHO-TEXHUYECKOW JOKYMEHTAIMel Ha KaOelbHbIE
U3JICTHS.

2.3.4. YcraHOoBKa J0JDKHA OOECIIEYMBATH IOJYYEHHE HCHBITATEILHOTO HANPSDKCHHS C
TUTABHBIM WJIHM CTYTIEHYAThIM PETYJIUPOBAHHEM.

2.3.5. UHcTpyMEHTalIbHASI IOTPEIIHOCTh U3MEPEHUS TMKOBOTO 3HAUYECHUSI UCTIBITATEIbHOTO
HaNpsHKEHUs He JOJbKHA OBITh Ooee 5 %.

2.3.6. VYcraHoBKa JODKHa oOecrmeuyMBaTh CUTHAIHM3AlUIO TPOOOEB, HMMEIOIIUX
JUIUTEIBHOCT, 5 MC U Ooliee, U BO3MOXHOCTh OJHOBPEMEHHOTO OTKJIIOYECHUS MEXaHU3Ma,
NPUBOJAIIETO B JBW)KCHHE HWCIBITYEMYIO KWIy WIM KaOelbHOE WU3Jelne, a TaKKe
OTKJIIOYEHHUE UCTIBITATEIIBHOTO HAMPSKEHUS.

3. IOAT'OTOBKA K UCIIBITAHUAM



3.1.UcnpiTaHue MEpEeEMEHHBM U MOCTOSHHBIM HAaNpsIXKEHUEM

3.1.1. Oxkpyxaromas cpena (Bo3ayX, BOoja), 3HAUCHHWE NABICHWS Macja WJIA Ta3a (s
MAcCJIOHATIONTHEHHBIX WM Ta30HAIMOJHEHHBIX Kaleseil), LMKIbI HarpeBa U JIpyrue
crienMaibHble TPeOOBaHUs, NpeabABIseMble K 00pa3ily Mepes HCIbITAaHUEM, JOJKHBI OBITh
yKa3aHbl B HOPMAaTUBHO-TEXHUYECKOH TOKYMEHTAIIUN Ha KaOeIbHbIC U3CITHSL.

[Tpu ucnpiTanuu B BOJE BpeMsl BBIAEPKKH 00paslia B BOJE /0 UCHBITAHUS HANPsSKEHUEM
IoMkHO ObITh He MeHee 30 MHH, ecTM B HOPMATHBHO-TEXHMYECKON ITOKYMEHTAllMUd Ha
KaOeNbHbIC M3/1ETIHsI HEe YCTaHOBJICHBI Ipyrue TpeOOBaHUs.

3.1.2. UcnbiTanusi mpoBOAST MpHU TeMIIEpaType OKpykaromeh cpenbl or 5 mo 35 °C u
OTHOCUTENbHOW BiaxkHocTH He Oomee 80 %, ecnu B HOPMATUBHO-TEXHHUYECKOM
JOKYMEHTALMU Ha KaOeIbHbIC U3/IEIHs HE YKa3aHbl JPyTHe YCIOBUSI.

Bpewmst npeObiBaHUsT UCTIBITYEMOTO KaOEIBbHOTO M3IETHS B BHIICYKa3aHHBIX YCIOBHAX JI0
Hayajla MCHBITAaHUS JOJDKHO ObITh HEe MeHee | 4, eclii B HOPMAaTUBHO-TEXHHYECKOMN
JOKYMEHTAIlMU Ha KaOeNbHbIEC U3/IENHsI HE YCTAHOBJICHBI APyTHe TpeOOBaHMS.

3.1.3. MHcTpyMeHTanbHasl MOIPEUIHOCTh U3MEPEHMSI TEMIIEPATYPbl OKPY KAIOIIEH CpeJIbl
He IoJpkHa ObITh Oomee + 1 °C.

3.1.2,3.1.3. (U3menennas pexaxkuus, U3m. Ne 2).

3.1.4. HcnbiTyemble KaOenbHbIE W3AETUS JODKHBI OBITh Ha KOHIAX pa3AelaHbl WIH
CHaOXEHbl KOHLEBBIMH My(pTaMu (3a7elKaMH) JUIsI HMCKIIOYEHHS MEPEeKpBITUS IO
MOBEPXHOCTU KOHIIOB B ITPOLIECCE UCTIBITAHMUSL.

3.1.5. KoHIBI MCHBITYEeMBIX KaOeIbHBIX W3S, HAXOANIUECS MPU HMCTIBITAHUU TIOJ
HANpPSOKEHUEM OTHOCHTENBHO JPYr JApyra, IOJDKHBI OBITh pa3feNieHbl MexAy co0oit
IPOMEXYTKOM, MCKIIIOYAIOIIUM BO3MOXHOCTh €ro Mpo00si MOJ ACWCTBUEM HCIBITATENFHOTO
HaIpSHKCHUSI.

[Tpu ucnibITaHUM B BOJI€ KOHILIBI UCTIBITYEMbIX KaOENbHbIX U3/IEIHi, OKPBIThIE H30JISLIUEH,
JOJKHBI BBICTYNaTh HaJ MOBEPXHOCTHIO BOJBI HE MeHee yeM Ha 200 MM, a ocTallbHas 4acTh
JIOJKHA OBITh TIOJHOCTBIO MOTPYKEHA B BOLY.

3.1.6. Ilpu ucnbITaHUM HAa METAJUIMYECKOM CTEP’KHE OTPE30K HCIBITYEMOro KabeabHOTro
U3JIeNnusl JOJKeH OBbITh HAMOTaH B OJUH CJIOW IUIOTHO MPHWIEralolUMMU APYT K APYry U
CTEPIKHIO BUTKAMH C HATSOKEHHEM oT 5 10 25 H Ha | MM” HOMHHAIBHOTO CCYEHHS KIIBI TAK,
YTOOBI OT/IE€IbHbIE BUTKH B3aUMHO HE MEPEKPEIINBAIHC.

JlmamMeTp CTepXXHS ¥ YHCIO BUTKOB YCTaHABIMBAIOT B HOPMAaTHBHO-TEXHUYECKOM
JOKYMEHTallMU Ha OTAENbHbIC BUJIbI KaOETbHBIX U3ACTUH.

B KaGenbHBIX H3ACIMAX C KUIAMH HOMHHAIBHBIM cedeHrneM 50 MM” H BBILIE JOMYCKAETCS
YMEHBILICHUE CHJIbl HATSHKEHHS JO 3HA4YCHMS, NMPH KOTOPOM OO0ECIeYMBAETCS IUIOTHAS
HaMOTKa M3JIEMsI HAa CTEP’KEHb U MPU 3TOM HE MPOUCXOIUT MEXAaHMUYECKOIO MOBPEKICHUS
U3O0JISLINH.

[Tpu ucmpITaHUK B METAIIMYECKON ApoOU auameTp ApoOu AOHKEH COCTaBIATh oT 1,5 mo
3,5 MMm.

(M3menenHas penakuus, U3m. Ne 3).

32.UcnpiTaHue UMOYJIbBCHBIM HANPAXKEHUEM

3.2.1. Ilepex mnpuIOXKEHUEM HAINPSLKEHUS NOJDKHA OBITh TpPOM3BEEHA TpaTyHdpoOBKa
reHepaTopa MMITyJbcoB. ['pagynpoBka mpousBoauTcs npu HampstkeHun a0 60 - 80 % ot
UCIBITATEIBHOTO.

3.2.2. Ilpy wuCHBITAHUU TIOJIHBIM HUMITyJIbCOM TPU TMPHIOKEHUU  HAMPSHKCHUS
PEKOMEHIYEeTCs MapauleIbHO HCIBITYEMOMY OOBEKTY MPUCOCTUHSATH IIAPOBOM pa3psIHUK,
yctaHoBieHHbIH Ha 105 % wucnoeiTaTenbHOro HampsbkeHus. [Ipy uUCHBITaHUM Ha IIapOBOM
pa3psAHUKE HE TOJIKHBI BOBHUKATH UCKPOBBIE PA3PSIBI.

(M3menennas pexakuusi, U3m. Ne 2).

3.2.3. CneuuanbHble TpeOOBaHUS, MIPEABIBISIEMbIC K TOATOTOBKE 00pa3iia K UCTIBITAHUSM,
JOJIKHBI OBITh YKa3aHbl B HOPMAaTUBHO-TEXHUUECKON TOKYMEHTAIMH Ha KaOelbHbIE U3EINHs.



3.2.4. UcnbiTanusi mpoBOAIT TMpU TeMIIepaType OKpykaromeh cpenbl oT 5 mo 35 °C u
OTHOCHUTEJIbHOW BIIAXXHOCTU Bo3ayxa He Oosiee 80 %, ecau B HOPMAaTHBHO-TEXHMUYECKOU
JOKYMEHTALMU Ha KaOeIbHbIC M3/IEIHs HE YKa3aHbl JPyTHe YCIOBUSI.

Bpewmst npeObiBaHUsI UCTIBITYEMOTO KaOEIBbHOTO U3ICTHS B BHIICYKa3aHHBIX YCIOBHAX IO
Hayaja WCHBITAHUA JOJDKHO ObITh HE MeHee | 4, eclii B HOPMAaTHBHO-TEXHHUYECKOH
JOKYMEHTAlLMU Ha KaOeJIbHbIE U3/1EIHs HE YCTAaHOBJIEHBI pyTrue TpeOOBaHMUS.

3.2.5. NHcTpyMeHTanbHasl MOIPEUIHOCTh U3MEPEHMSI TEMIIEPATYPbl OKpPY KAIOIIEH CpeJIbl
He IoJpkHa ObITh Oomee + 1 °C.

3.2.4,3.2.5. (U3menennas pexaxkuus, U3m. Ne 2).

33.McnpiTaHue HAaOPAKEHUEM Ha NMPOXON

3.3.1. YcraHoBKa W D3JEKTPOJ JOJDKHBI OBITh YCTAHOBJIEHBl HAa TEXHOJIOIMYECKOM
000OpyJOBaHMM M  TOAKIIOYEHbBI B  COOTBETCTBUM C  HOPMATHUBHO-TEXHHYECKOUN
JOKYMEHTalueH, yTBEP)KIEHHONW B yCTAHOBICHHOM HOPSIIKE.

4. TIPOBEJIEHUE UCTIILITAHUI

41.UcnpiTaHue MEPEMEHHBIM U MOCTOSHHBIM HANMPSAXKECHUEM

4.1.1. Cxembl UCTIBITaHHS OJHO(A3HBIM HANPSHKCHUEM KAOCIBHBIX M3CIHA 0€3 OTIEeTHbHO
SKPaHUPOBAHHBIX JKUJI IOJKHBI COOTBETCTBOBAThH YKa3aHHBIM B TaOIl. 1.

Opnoda3HOe WCHBITATENIFHOE HANPSDKEHUE CIEAyeT TMOAKIIYAaTh K HCIBITYyEeMOMY
Ka0eTbHOMY M3JICJIHIO COTJIACHO cxemaM Tabi. 1, a Tpexda3zHoe - coriacHo cxemam Tabi. 1a,
€CJIM B HOPMATHUBHO-TEXHUYECKOW TOKYMEHTAIIMH HA OTIEIbHBIC BUABI KAOCIBbHBIX H3EITHI
HE YCTaHOBIICHBI IpyTHe TPeOOBaHUSI.

Jlomyckaercsi TPOBOAMTH HCHBITAHUSA TpeX(a3HOW MCHBITATEIbHON YCTaHOBKOW IO
CXeMaM, yKa3aHHBIM B Ta0JI. 1, UCTIONB3YS OT/IEIbHBIC ()a3bl YCTAHOBKH.

4.1.2. Ilpu ucnbsiTanu OgHO(A3HBIM HAMPSHKEHUEM H30JIAINHM KaOeIbHBIX WU3JICTUN OJHA
Kuia (OTHOKUIBHBIX MM MHOTOXUJIBHBIX KAaOENbHBIX U3JENUN) WK TPYyTMNa SIEKTPUUECKU
COCTMHCHHBIX KW (MHOTOXXHJIBHBIX KAOCIBbHBIX H3JACIIHIA) JODKHA OBITh COCIWHEHA C
BBIBOJIOM BBICOKOTO HAMPSDKEHUS MCTBITATEILHOM YCTaHOBKH. Jlpyras kujia Wid Tpynmna
KUJI, a TaKXKe 00Ias MeTaJTndeckast 000JI09Ka, dKpaH, OpOHS WIN CIICIHATBHBIN 3JIEKTPOT
TOJKHBI OBITh COEAMHEHBI JJIEKTPUYECKH MEXIy c000H M ¢ 3a3eMIICHHBIM BBIBOJOM
YCTaHOBKH.

[Ipn Hammumm B Kabene OMHOW WJIM HECKOJBKHX CHEIUATBHBIX 3a3€MIISIIONIUX WIIH
HYJICBBIX JKUJI TOCJICAHHUE JOJKHBI OBITh COCIMHEHBI C 3a3¢MJICHHBIM BBIBOJIOM YCTAHOBKH,
€CJIM B HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIlMU Ha KaOeNbHbIC WU3JETHS HE YKa3aHO, 4TO
9TH Wbl TOJDKHBI OBITh MCIBITAHBI TEM K€ HAIMPSHKCHHEM, YTO U OCHOBHBIC. [Ipu Hammuumn
TAKOr0 yKa3aHWs KaOeNbHbIC W3MENUs JIOJDKHBI HCIBITHIBATHCS KaK YETHIPEX KIIbHBIC WU
MHOTOKWILHBIE KaOeu mo cxemaMm 5 u 6 tabm. 1.

4.1.3. UcnbiTanue kabeNbHBIX WU3JEIHN C OOIIe MeTalInueckoi 000JI0UKOM (SKpaHOM),
OpoHei, CHenualbHBIM SJIEKTPOAOM WM 0€3 HHUX, UMEIONUX OJHY HIU 0ojiee OTIECIBHO
SKPaHUPOBAHHBIX JKUJI, TOJKHO COOTBETCTBOBATH cxeme 1 Tadi. 2.

4.1.4. VicupiTaHHE€ CHMMETPUYHBIX YETBEPOK KOAKCHAJIBHBIX MAaruCTpalbHBIX Kalesei
JOJI’KHO COOTBETCTBOBATH cxeme 6 Tab. 1, a KoakcHaJbHBIX Map - cxeme 2 Tadm. 2.

4.1.5. UcnblTanue 3alIUTHBIX TMOKPOBOB KAaOEIbHBIX M3JEIHUNA JOJKHO COOTBETCTBOBATH
cxeme 1 Ta0m. 3.

4.1.6. 3HaueHHE UCTIBITATEIBHOTO HAMPSKEHUS, a TAKKE MPOJOJLKUTEIBHOCTh BBIIEPHKKHI
Ka0eIbHOTO U3JIENHs O] HAMPSHKEHUEM JIOJDKHBI OBITh YKa3aHbl B HOPMATUBHO-TEXHUUECKOMN
JOKYMEHTAIlUU Ha KaOeNbHBIC U3/ICTHSI.

4.1.7. IlosicHeHHS K CXeMaM UCTIBITAHUS IEKTPUIECKON M30JSAIMH KaOeIbHBIX W3IENNH, a
TaK)Ke MOSICHEHMsI K BEIOOPY 3HAUCHUS UCTIBITATEIIBHOTO HAMPSDKEHUS TaHbI B TIPUIIOKCHHH.

4.1.8. Ilpu ucnpITaHUM NEPBOHAYAIBHO MPUIIOKEHHOE 3HAYEHHE HAMPSIKEHUSI HE JOJIKHO
coctaBlsaThk O0osee 40 % 3HaAUCHUS UCTIBITaTeIbHOTO HanpsbkeHus. [Ipu mogseme ot 40 qo 100
% 3HAYEHUS UCTIBITATSIILHOTO HAMPSHKEHUS CKOPOCTh MOIbeMa He JT0JDKHA ObITh Ooitee 1 kB/c



JUTSL 3HAYCHHUH HCIBITATEeIFHOTO HanpspkeHus 10 60 kB BkimtouuTensHO U Oonee 2 kB/c s
3HAYEHU UCTIBITATENIHLHOTO HanpshkeHus cBhiiie 60 kB.

Jlomyckaercss Ans 3HAYCHHWM HWCOBITaTeNbHOrO HampspkeHus cBbimie 200 kB, 4to0bI
MEPBOHAYAIILHO MPUWIOKEHHOE 3HAYCHHUE HANPSHKEHUST HE COCTaBIsLIo Oomnee 75 % 3HaueHUsS
UCIIBITATEILBHOTO HANPSDKEHHs, @ CKOPOCTh MOJbEMa HE cocTaBisia Oosee 2 % 3HAYCHHS
UCIBITATEIBHOTO HaMpsKeHus B 1 c.

4.1.9. 3HaueHHe HCTBITATETLHOTO HAMPSHKEHUS CIEIyeT MOJACpPKHUBATh C JOMYCTHMBIM
OTKJIOHEHHEM t 5 % B TeueHUe UCTIbITaHUS.

4.1.10. Ilpum ompeneneHUH KPaTKOBPEMEHHOTO MPOOMBHOTO HAMPSHKCHHUS H3OJISIIIHN
KaOeNbHBIX M3 HaMPsHKEHHUE TOJDKHO TJIABHO MOBBIIIATHCS 0 MPO0Ost 3a BpeMs OT 5 110
60 c.

4.1.11. Cuasatue HanpspkeHus a0 40 % 3Hau€HHUs UCHBITATEIILHOTO HAMPSKEHUS JOJIKHO
MPOU3BOJUTHCS IUIABHO MpPHU JIOOOW CKOPOCTH, IIOCJIE€ YEro YCTAaHOBKA MOXKET ObITh
OTKJIIOUYECHA.

4.1.12. Ilpu ucnbITaHUU MOCTOSHHBIM HaNpPsSHKEHUEM 3a3€MIISIFOT OTPULATENBHBIN IOJIOC
YCTAHOBKH, €CJIM B HOPMATHBHO-TEXHUYECKOW OKYMEHTAllMM Ha KaOeIbHbIC U3NIETUS HET
JIpYTUX TpeOOBaHUH.

42. W cnpiTaHUEe UMNOYJIbCHBIM HAamMpsiKEHHUEM

4.2.1. HUcnoeiTyemoe kabempHOE wu3menwe (eclid B HOPMAaTUBHO-TEXHUYECKOU
JOKYMEHTAllUl Ha KaOelbHBbIC W3MENUs HET JPYTrux TpeOOBaHUM) CIEAyeT MOABEPTHYTH
JICUCTBUIO HOPMAJbHBIX MOJHBIX 10 WMIYJIbCOB TMOJOXKHUTENbHON moJsipHocTH U 10
UMIYJIbCOB OTPUIATENLHOM MOJISPHOCTH, a 3aTEM UCHBITAHUIO MEPEMEHHBIM HAIPSKEHUEM.
[IpomMexXyTOK BpeMEHM MEXAy HUMIIyJIbCaMU OJMHAKOBON MOJSPHOCTH HE JOJIKEH
npesblarh 120 c.

4.2.2. AMIIITUTYly UMITYJIbCa U 3HAYEHUE UCIBITATEIbHOTO HAMPSIKEHUS, & TAKKE YCIOBUS
MPOBEJCHUS HCIBITAHUSA YCTAaHABIUBAIOT B HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIMH Ha
KaOeTbHbBIE NU3/CIHS.

43.cnpiTaHue HANpPSI)KEHUEM HA MPOXOJ

4.3.1. IlukoBoe 3HAUYE€HHME WCHBITATEIBHOTO HAIPSKEHUS [JOJKHO COOTBETCTBOBATh
YCTaHOBJICHHOMY B HOPMAaTHBHO-TEXHUYECKOM TOKyMEHTAIIUN Ha KaOeNbHbIE U3/1ETHS.

4.3.2. IlukoBoe 3HAYEHUE MHCHBITATEILHOTO HAIMPSDHKEHUS CIEIYEeT MOAJECPKUBATD C
JIOTTYCKAaeMbIM OTKJIOHEHHEM T 5 % B Te4eHHE BCETO UCIBITaHUS.



TabOoauma 1

CxeMbl HCTIBITAHUS OHO(A3HBIM HANIPSIKEHNEM IJIEKTPUUYECKOM M30JIIIUN Ka0eJbHbIX U3/1eJuil 0e3 IKPAHUPOBAHHBIX KHJI

Croco6 INOJKJITHOYCHU A KaOeJIbHOro n3aCIUA

Howmep YHucno xumn KoucTrpykTuBHas " = = = =
Cxema NpUI0KeHHs UCIIBITATEIbHOTO 6e3 o01eit MeTayTyeckoit 0007104KH, | ¢ 00IIEeH MeTamIMYecKoi 000I0UKOMH,
CXEMBI KabeIbHOTO cxema KabelIbHOTro .
HarpsDKeHUS 9KpaHa, OpOHH U HE CHa0XKEHHOTO 9KpaHOoM, OpoHei mim cHa0XXeHHOTO
UCIIBITAHUS U3AeNUs U3Aenus
CIIEIMATIbHBIM 3JEKTPOIOM CIEIMATIBHBIM 3JIEKTPOAOM
1 1 - 1 npotus 0
2 2 1 nportus 2 a) 1 mpotu 2 + 0
6) 2 mpotus 1 + 0
3 3 a) | npotuB 2 +3 a) | mporuB2 +3+0
T 0) 2 mpotus 1 + 3 6) 2 mpotuB 1 +3 +0
= B)3mpotuB 1 +2+0
WU

a) 1 +2 nporuB 3 +0
6) 1 + 3 mpotus 2 + 0




Howmep Yucno xun KonctpykTuBHas
CXEMBI KabeIbHOTO cxema KabeIbHOTOo
UCTIBITaHUS U3IETHs N3IETHS
5 4
00
6 5u Gonee

CxeMa NMpHII0)KeHHS UCIIBITATEIEHOTO
HaIPSDKEHUS

D .
DOOWOE
0@000
DO ® W ®w

d

Crioco0 MogKIIIOYEHHs KaOeJIbHOIO U3IEIINs

0e3 00I1Ie#t METATHYECKOM 000I0UKH,
9KpaHa, OpOHH U HE CHa0XKEHHOTO
CIICIIMAIIBHBIM JICKTPOIOM

¢ 00IIel MeTaIMYECKO 000I0UKOA,
9KpaHOM, OpoHei Wi cHabXeHHOTO
CIICIIHAIIBHBIM JJICKTPOIOM

a) | nporuB2 +3 +4
0) 2 mpotuB 1 +3 +4
B) 3mpotuB | +2 +4
W
a) 1 +2 nporus 3 + 4
0) 1 +4 mpotus 2 + 3
WIH UL CHMMETPHYHBIX Kabelnel cBsa3u:
a) 1 +3 mpotuB 2 +4

Kaxczxaﬂ JKujia IMpOTUB BCEX
OCTAJIbHBIX XXHJI, COCIMHCHHBIX BMCCTC

nimn

a) BCC KHWJBI BCCX  HCYCTHBIX

TIOBUBOB IPOTHB BCEX JKHMJI BCEX YETHBIX
NOBHMBOB, TIPH 3TOM BHYTPCHHSS JKHJa
(MU KWITBI) TIPUHUMAETCS 3a TIEPBBIN
MOBUB;

0) BCc HEYETHBIC JKWIBI BCEX
MOBHBOB IIPOTUB BCEX YETHBIX JKHI BCEX
TIOBUBOB;

B) B ClIyyae HEYETHOTO YHCIA KU B
MOBUBAxX JIOMOJHUTEIBHO TepBas >KWia
MIPOTHB TIOCIIETHEN B Ka’KI0M NTOBHBE

a) l mpotuB 2 +3+4+0
6) 2mpotuB 1 +3+4+0
B) 3 mpotuB 1+2+4+0
r)4mpotuB 1 +2+3+0
W

a)l +2nporuB3 +4+0
6) | +4 mpotmB 2 +3+0
B) 1 +2+ 3 + 4 nportus 0
WJIN JUIS CAMMETPHUYHBIX KaOeJiel CBSI3H:
a) 1 +3 npotuB2 +4+0
6) 1 +2 + 3 + 4 mpotus 0

Kaxmas  xuma  mpoTHB  BCeX
OCTAJIbHBIX JKWJ, COCTUHEHHBIX BMECTE
C O00mel MeTauIMYecKOor O000J0YKOH,
9KpaHOM, OpOHEH WM CIICIHAIbHBIM
3JIEKTPOIOM WA BHEITHUMU
MIPOBOTHUKAMU

WA

a) BCE OKHJIBI BCEX HEUYCTHBIX
IIOBHUBOB HpOTI/lB BCCX KUJI BCEX YUCTHBIX
MTOBUBOB, MPU 3TOM BHYTPCHHSS JKHIIA
(WM KWUIBI) TMPUHUMAETCS 33 MEePBBIN
ITOBUB, obmas MeTaJTnYeCKas
000J104Ka, 9KpaH, OpoHs WIIH
CHCIHANBHBIA 3JICKTPOJT - 32 MOCIICTHUHA
ITOBUB;

0) Bce HEUYETHBIE O KWIbI BCEX
IIOBHUBOB HpOTI/IB BCCX YCTHBIX XUJI BCEX
[MOBUBOB, COEIMHEHHBIX C  0OImIeH




Howmep Yucno xun KonctpykTuBHas
CXEMBI KabeIbHOTO cxema KabeIbHOTOo
UCTIBITaHUS U3IETHs N3IETHS
7 3 u 6oiee
(TocKui
Kabepb mim
TIPOBO/T)
8 MHOT0XXUITBHBIH

MapHOU CKPYTKU

CxeMa NMpHII0)KeHHS UCIIBITATEIEHOTO
HaIPSDKEHUS

Crioco0 MogKIIIOYEHHs KaOeJIbHOIO U3IEIINs

0e3 00I1Ie#t METATHYECKOM 000I0UKH,
9KpaHa, OpOHH U HE CHa0XKEHHOTO
CIICIIMAIIBHBIM JICKTPOIOM

¢ 00IIel MeTaIMYECKO 000I0UKOA,
9KpaHOM, OpoHei Wi cHabXeHHOTO
CIICIIHAIIBHBIM JJICKTPOIOM

Bce HeueTHBIE KHIIBI IMPOTUB BCEX
YCTHBIX JXHJI

Bce xunbl I, coequHEHHBIE BMECTE
NMPOTUB BCEX XKWI 2, COEAMHEHHBIX
BMECTE

METAJUTMYECKONH O000JOYKON, IKpaHOM,
OpOHEH WITH CIIeIATIbHBIM 3JICKTPOIOM;

B) B Cllydae HEYETHOTO KOJHMYECTBA
KW B TIOBUBAX JOIMOJIHUTENBHO TIEpBast
JKWJa MPOTHUB TOCHAEAHEH B KauaA0M
IIOBHUBE, COEIMHEHHOH ¢  0Omen
METAJUTMYECKOH O000JI0YKOH, 3KpaHOM,
OpOHEW WK CIICIUATIBHBIM 3JICKTPOIOM

a) BCE HEYETHBIE JKUIIBI IIPOTUB BCEX
YEeTHBIX JKWI, COCJUHEHHBIX € 00uen
METAUTMYECKOH O000JOYKOH, IKpaHOM,
OpoHEH W CHENUaIbHBIM 3JIEKTPOIOM;

0) Bce YeTHbIE KWIbI TPOTHB BCEX
HEUYETHBIX JKWJI, COETMHEHHBIX C 00uen
METAUIMYECKOH 000J0YKOH, 3KpaHOM,
OpoHEeH WIH CHEeUaIbHBIM 3JIEKTPOAOM

Bce xunel /, coeqUHEHHBIE BMECTE,
IOpPOTHB BCEX JKUI 2, COEIUHEHHBIX
BMECTE M C BHCIIHHM 3a3€MJICHHBIM
IEKTPOIOM




Crioco0 moIKiII0YeHus1 KabeJIbHOTO W3EIHs
Howmep Yucno xun KoHucTpykTrBHas " = > = =
Cxema IpHI0KEHHUS UCIIBITaTeIEHOTO 0e3 0011eil MeTaUIMYECKOH 000JI0UKH, | ¢ 0OOIIel METAITMYECKOH 000I0UKOM,
CXEMBI KaOeIBpHOTO cxeMa KabeIbHOTO .
HaTIPSKCHUS 9KpaHa, OpOHH U HE CHa0XKEHHOTO 9KpaHOM, OpoHei Wi cHabXeHHOTO
WCTIBITAHUS M3 M3IEIAS
CIIEIMATHHBIM DJIEKTPOIOM CHENHATBHBIM AJICKTPOJIOM
9 MHOrOXUIBHBII Kunbt KaXa0H1 rpynnsL|  JKusl KaXKa0n TPy,
TPOCUYHOM ]‘ ]/‘ ? ’ii/" COCIITHEHHBIC BMeECTE, MIPOTHB|COEINHEHHBIE BMECTE, MPOTUB KM
CKPYTKHU - -~ - OCTaJTBHBIX Ty, COCIMHEHHBIX|OCTANBHBIX ~ TPYII,  COEAWHEHHBIX
__@ ®_\ BMecTe. ['pynmy >KMiI COCTaBISIOT BCE|BMECT€ M C BHEIIHUM 3a3€MJICHHBIM
KUl [, COEIMHEHHBIE BMECTE, BCE|IJIEKTPOIOM
JKUIBI 2, COSIWHCHHBIC BMECTE, W BCE
m JKUITBL 3, COeJMHEHHBIE BMECTE
I - cxema uCHBITaHUS IEPBOU
L@ L_@ TPYIIIBI KW NIPOTHUB BTOPOM M TpeTher
TPV, COCAMHEHHBIX BMECTE;
11 - aHanoOTrM4HO, BTOPAsl TPYMIA KU
IIPOTUB NIEPBOU U TPEThEH;
— III - TpeThs Tpymnma >XWI NPOTUB
HEepBOH U BTOpOH
10 MHOTO0KHAITBHBIN Bce xwumpl I w2, cOeaMHEHHBIE Bee xunael I u 2, coequHEHHBIE
YETBEPOUHOU BMeECTe, MpPOTUB BCceX Wil 3 U 4,|BMecTe, NPOTHUB Bcex Xuil 3 U 4,
CKPYTKH COE/INHEHHBIX BMECTE COCIMHEHHBIX BMECTE, U C BHEIIHUM
3a3eMJICHHBIM JJIEKTPOIOM
TaoOonxuma la
CxeMbl HcTIbITAHUS TPeX(a3HbIM HANPSKEHUEM JJIEKTPUUYECKOH M30JIIUN KadeJbHbIX U3/1eJUil 0€3 IKPAHUPOBAHHBIX KUJT
Howmep Uucno xun
KoncrpykTuBHas cxema Crnioco0 MpHIToKeHHs HCIIBITATEIEHOTO
CXEMBI KaOeIbpHOTr0 Crioco6 moaKIFoYeHUs KabeITbHOTO H3IeNs
KaOeIBFHOTO U3ICITUs HATIPSHKCHUS
UCIIbITaAHUA usaeius




g

Howmep Uucno xui
KoHcTpykTuBHas cxema Crioco0 MpUII0KEHHUS UCTIBITATEIbHOTO
CXEMBI KaOeIbHOTO Crioco6 moIKITFOYeHUS KaOeITbHOTO H3ISIUS
KaOCILHOTO U3JICITUS HaNpPsHKEHUS
WCTIBITAHUS W3S
1 1 T R S 0 Kaxxmast xwuia nprcoeInHeHa K OTEIBHBIM (ha3aM HCIIBITaTeIEHON
. E g‘ g T YCTaHOBKH, a BHEIITHUH AJIEKTPOJ] K HyJIEBOMY 3aKUMY
2 2 T RS g Kunbl npucoenuHeHsl K ABYM (ha3aM HCIBITATENbHOW YCTaHOBKH,
@ T J o a BHEIIHU 3JEKTPOJ K HYJIEBOMY 3aKUMY
3 3 r R 5 0 Kunbl npucoenuHeHbl K (aszaM UCIBITATENFHONW YCTAaHOBKH, a
@ I % ] BHEIIHUI 3JIEKTPOJ] K HYJIEBOMY 3aKUMY
4 4 IIpousBosibHass HEYETHAsl JKWJIA, COEAUHEHHAs II00YEPEIHO C
KaXJI0¥ YeTHOM KHJIOH, TIOJCOSANHEHA K OJTHOH (ha3e UCIIBITATEIEHOM

r R 5 g
O [o] " O

QO
oS

YCTaHOBKH, & OCTAJIbHBIC JKHJIbI, COSANHEHHBIC BMECTE, IT0JICOSTNHEHBI
K Apyroit (haze MCHBITATEIbHOW YCTAHOBKH, a BHEUIHHI AJIEKTPOJ K

HYJICBOMY 32KHUMY




Howmep Uucno xui
KonctpykTrBHas cxema Crnoco0 MpuIIoKeHHsT HCIIBITATEILHOTO
CXEMBbI KaOeIpHOTO Crioco6 moIKITFOYeHUS KaOeITbHOTO H3ISIUS
Ka0CIbHOTO U3JICITUS HaNpPsHKEHUS
WCTIBITAHUS W3S
5 MHOTr0XUIBHBINA Bce xkumbl, pasgeieHHbIE OOYEPENHO HA TpU TPYMIIHI,
(cBBbIme 4 xw) MPUCOEMHEHBl K OTICIbHBIM (Pa3aM HCIBITATEIbHOW YCTaHOBKHU, a
C OITMHAPHBIMU BHEIIHUH 3JIEKTPOJ K HYJIEBOMY 3aXKHMy. B ciyyae MHOIOIIOBUBHBIX
KUTaMHU KaOCNBHBIX H3JICNINH BCE, COCIAMHCHHBIC BMECTE JKWIbI [ TOBHBA,
3aTeM JKUIIBI CMEKHBIX MOBHBOB INPHCOCAWHECHBI MOCIECIOBATEIHHO K
(hazaM HCITBITATEIFHON YCTAaHOBKH, @ BHEIIHUH 3JIEKTPOJ K HYJICBOMY
3KUMY.
Ecnu yucno >xun B moBuBe cocTaBisieT 31+/, TO MOCIEIHIO0 KTy
MTOBHBA MIPUCOCTUHSIOT K (Daze, K KOTOPOH MPHUCOEeTNHEHA JKiia 311-/
6 MHOTr0KHIBHBIN Bcee xunel /, coequHEHHBIE BMECTE, BCE JKHIBI 2, COEIUHEHHBIE

MIapHOH CKPYTKH

BMECTE€ IPUCOEIMHEHBl K (ha3aM HCIBITATENILHOW YCTaHOBKH, a
BHEIIIHUH 3JEKTPOJI K HYJIEBOMY 3aXKUMY




Howmep Uucno xui
KoHcTpykTuBHas cxema Criocob MpUIIOKEHHUS UCTIBITATEIEHOTO
CXEMBI KabeJIbHOro Crroco0 moaKIIFOYEHHs KaOeIbHOIO U3IEIINs
KaO€eJILHOIO M3JEIHS HaNpPsHKEHUS
HUCIBITAaHUS HA3ETUs
7 MHOTr0KHIBHBIN T R S 0 Bcee xuner /, coeguHEHHBIE BMECTE, BCE XKWIBI 2, COCOUHCHHBIC
TPOSUHOI BMECTe, U BCE JKMIBI 3, COeIMHEHHbBIE BMECTE, IPUCOCTUHEHBI K (a3am
CKpPYTKHU WCTIBITaTEeIbHOW yCTAaHOBKHM, a BHEUIHWH DOJEKTPOJ K HYJIEBOMY
3KUMY
8 MHOTr0KHIIBLHBIN Bce coenunenHsle BMecTe KWIBI [ U 2 ¥ BCE COeTUHEHHBIE BMECTE
YETBEPOYHOU T R KWIBL 3 U 4 TPUCOSAMHEHB! K (a3aM HCHBITATEIBHON yCTaHOBKH, a
CKPYTKH BHEIIHUH 3JEKTPOJI K HYJIEBOMY 3aXKHMY

b) g
0 o (o]
0 D
O+O——-O+®
2 D =




Taonuia 2

Cxema MCIIBITAHUSA YJIEKTPUYECKON H30JSIIIUM Ka0eIbHBIX U3/1eJIUil ¢ 001Iei
MeTANINYeCKO 000/104K0ii, IKPAHOM, OpOHeii, CrelHAJIbHBIM 3JIEKTPOIOM HJIH 0e3
HMX, IMEIOIINX OJIHY HJIN 00Jjiee OT/IeJIbHO IKPAHMPOBAHHBIX KU

Homep
CXEMBI
HCIBITaHUS

Yucno xKui
KaOeJIbHOro
HA3IENNSL

KoHncrpykTrBHas cxema
KaOeNbHOTO U3IeNUs

Crroco0 mogKIIFoYeHHs KaOeIbHOIO U3EIINs

1

2 u bonee

2
MIPOBOIHUKA

4 u Oonee
MPOBOJAHUKOB

9KpaHUPOBAHHAS
KHIIA;

O - o0mias MeTayuTH4YecKast
o0oJ0uKa, 3KpaH, OpOHs
WIm CTeLHABHBIN
3NIEKTPOJI, COCMHEHHBIE C
3a3eMJICHHBIM
HUCTOYHHUKOM HaAIPsSKCHUA
HO - He’KpaHUpOBaHHAs
xwuna; 1, 2, 3,4, 5,6, 7 -
HKHITBI KaOeIpHOTO
U3JCIUs

©

1 npotus 2

© @

2 nporus 4

a) Bce sxpaHnpOBaHHEIE KBl IPOTHB BCEX SKPAHOB

6) Bce HeskpaHUpOBAaHHBIE >KWJIBI BCEX HEUYETHBIX
MOBHBOB TMPOTHB BCEX HEIKPAHMPOBAHHBIX JKUJI BCEX
YETHHIX IOBHBOB, TPU 3TOM BHYTPEHHSS >kKmia (WIn
JKWIIBI) TIPUHUMAETCS 3a TepBBI  TOBUB, OO0mas
MeTajindeckas ~ o0oJiouka, dKpaH, OpoHS  WIH
CIIELIMATIbHBIN AJIEKTPOJ - 32 MOCIEAHUIN TTOBUB

B) Bce HeskpaHUpOBAHHBIC JKWIBI TPOTUB BCEX
SKpPaHUPOBAHHBIX, COSMHEHHBIX CO BCEMHU dKpaHAMH

r) Bce HeskpaHMpOBaHHBIE HEYETHBIC XHJIBI BCEX
TMOBHBOB IMPOTUB BCEX HEOKPAHUPOBAHHBIX YCTHBIX KWUJI
BCEX IMOBUBOB, COCIUHCHHBIX C OOIICH METaJUIMYECKOMN
000IIOYKOM, dKpaHOM, OpOHEH WM CIEIHaIHLHBIM
SJIEKTPOJOM, TIPM 3TOM SKPAaHHPOBAHHBIC JKWIBI B
HyMepaluyd HE Yy4YacTBYIOT M HCIBITAHUIO IO JAaHHOU
cxeMe He mojBepraroTcs. Eciiu B MOBMBaxX OJWHOYHEBIC
HEIKPAHUPOBAHHBIC KWIBI HAXOIATCS MEXIY ABYMS
SKPaHHPOBAaHHBIMH  KIJIAMH, TO TaKWe OKWIBI B
HyMepalud HE Y4YaCTBYIOT UM  HCIIBITAHHUIO HE
MTOJIBEPTAIOTCS.

n) Ilpm  HedeTHOM  UHWCIe  HYMEPOBaHHBIX
HEIKPAaHUPOBAHHBIX JKWJI B TIOBUBE HCIIBITHIBACTCS
JOTIOTHUTEIBHO TIepBas J>KWJIa MPOTHB TMOCIETHEH B
Ka)kKJIOM TTOBHUBE, COCTUHEHHOMN C OOIIEH MeTallInuecKou
000II0YKO#, dKpaHOM, OpOHEH WU CICIUATHLHBIM
ANEKTPOJAOM. DTO WCIBITAHUE TPOBOAUTCS TONBKO B
ciayyae, €CiIM  MEeXAy IHEepBOM M IOCIeAHEH
HEIKPAaHUPOBAHHBIMH KHJAMH HE pACIOJIOKEHA [0
KpaifHell Mepe OflHa YKPaHUPOBAHHAS KU

A
BMECTO  HWCOBITAaHWA 10  MONNYHKTaM 2, O
HEOKPAHUPOBAHHLIC JKWUJIBI B IIOBHUBaX MOTIYT 6I)ITI)
UCTBITAHBI COTJIACHO cxeme 7 Tabm. 1 mo rpymnmam,
CoZiepKaliM Oojiee OAHOW IKWIbl W pa3leJCHHBIMH
MEX]y cOOO0M OTIICIIEHO SKPAHUPOBAHHBIMH KUIIAMHU

a) Mexxny BHYTPEHHUM ¥ BHEIIHAM IPOBOJHUKAMH
KOAKCHAIIBHBIX Iap

6) Mexnay »SKpaHaMH KOaKCHAbHBIX Tap TMpH
HATAYHH U3OJISAIMH TOBEPX IKpaHa

[MIpumedanue. McnbTaHus MPOBOAATCS TI0 KAXKIOMY H3 CITIOCOOOB 4, 0, 8, 2, 0.

4.3.3. JlnuHa s1ekTpoaa / B MIJTUMETpax JOJKHA OOECredrBaTh BpPEMs MPUIIOKCHHS
HANPSDKEHUS K UCIIBITYEMOM U30JISIIIH, 000JI0YKe WK 3aluTHOMY 1ianry He menee 0,06 c; /




BBIYHCIISIOT TI0 popmyie
[=60-v,

I/Ie€ V - MaKCUMaJbHas JUHEHHAss CKOPOCTb MPOXOXACHUS Yepe3 3JEKTPOJ W30JIMPOBAHHOU
KHJIbI, 000JIOYKH MJIH 3aLUTHOTO LIUIAHTa, M/C.

JUtss SKCTPY3MOHHBIX JHMHHUH C JUHEHHOM cKopocThio cBbiie 10 M/c pmomyckaeTcs
UCIIONBb30BaTh  AJIEKTPOA, OOECIECUYMBAIOLIMM  BpeMsi MPHUIOXKEHHS  HCIBITATEILHOTO
HanpspKeHUs: K ucnbiTyeMod u3onauuu He MeHee 0,002 ¢ mpu KCIOJIb30BAHUM YCTaHOBKH,
o0ecrieunBaroIlell 3a 3TO BpeMsl HE MEHee TpeX MEPHO0B UCIHBITATEIBHOTO HANPSDKEHUS, a
TaKKe CHTHATH3AIIO H PETHCTPALIHIO IPOGOEB, MMEIOIIIX UTHTENbHOCTH 2-10™ 1 Gonee.

TadOaxuia 3

CxeMa HCIBITAHUA 3allUTHBIX IMIOKPOBOB Ka0eJbHbIX u3aeaui

Homep | Yucno xun
CXEMBI | KaOeIbHOTO
WCIBITaHUs | M3AENUs

KoncrpykTrBHas cxema

Crroco0 mogKIIFoYeHHs KaOeIbHOTIO U3EIINs
Ka0eJIbHOr0 U3ENUs

1 1 6onee a) IIpu wcmpITaHNM HAMIPSDKEHHEM 3aIIUTHBIX ITOKPOBOB
WU WX YacTeW, pacCIOJIOKEHHBIX MEXK]Yy METaNInYecKOou
0005109KO#1 (3KpaHOM) U OpOHEH, BCE KWIBI KaOEIHLHOTO
U3JENUS TOJDKHBI OBITh COCTUHEHBI ¢ 000JIOYKON (SKPaHOM)
W BBIBOAOM BBICOKOTO HANPSHKCHUS  HMCIIBITaTENFHON
YCTAaHOBKM, a OpoHs JOJbkHa OBITh COEIMHEHa C
3a3eMJICHHBIM BBIBOJIOM HMCIIBITATEIbHONW YCTaHOBKH - 1 + 2
npotus 4 + 0

0) Ilpm ucnpITaHNN HANpsDKEHUEM 3aIIUTHBIX TTOKPOBOB
WM HUX YacTeH, paclojiOKEHHBIX MOBEPX METaNINYeCKOU
000J109KH (TIpU OTCYTCTBUH OPOHH), BCE KUl KaOCIHLHOTO
W3/1EJHs T0JDKHBI OBITh COeTMHEHBI C 00IIei MeTaTuecKoi
0007109K0# (9KpaHOM) M BBIBOJOM BBICOKOTO HAIPSDKCHUS
UCTIBITATEIBHOM YCTaHOBKH, a CIEHHAJIbHBIN D3JIEKTPOX
JOJDKEH OBITh COEAMHEH C 3a3eMJICHHBIM  BBIBOJIOM
UCTIBITATEIBHON YCTaHOBKH - | + 2 MPOTHB CHEIUATBLHOTO
JJEeKTpoaa

B) [Ipu mcmpITaHNY HANPSDKEHHEM 3aIIUTHBIX ITOKPOBOB
WM MX 4YacTel, pacrojoKeHHBIX MOBEpX OPOHH, BCE YKUJIBI
Ka0eJIbHOTO M3/IeNusl JIOJDKHBI OBITh COEAWHEHBI C oO0IIei
MeTaJUTHYeCKONH 000II09KO0# (9KpaHOM), OpOHEH W BBEIBOJIOM
BBICOKOTO HAIPSDKEHHSI HCIBITATETIPHONH YCTaHOBKH, a
CIeUUAJbHBIA  DJICKTPOA  JIOJDKEH OBbITh COEIUHEH C
3a3eMJICHHBIM BBIBOJIOM HCIIBITATEIBHON YCTaHOBKU - 1 + 2
+ 4 NpOTHUB CHENHAILHOTO NIEKTPOIa

1 - BCE SKUJTBI
Ka0OeJapbHOr0 M3Aenus; 2
- 001ast MeTayUTHYeCKast
obomouka (dKkpaH); 3 -
BHYTPEHHHE 3alllUTHbIC
MOKPOBBI; 4 - OpOHS; 5 -
HAapy>XHbIE  3allUTHbIE
MTOKPOBBI

44.00paboTKa pe3ynbTaToOB

4.4.1. KaGenbHble M3JETUSI CYUTAIOT BBIACPKABIIMMH UCTbITaHue 1o mi. 4.1 u 4.2, ecnu
IPU UCIBITAHUU HE MPOU30LLIO MPOoOOs U30JSILKU, 000JIOUKH WX 3alIUTHOrO IiaHra. [Tpu
BO3HMKHOBEHUM NPo0O0si Ha pa3/ielaHHOM KOHILEe Kalens WM B KOHLEBOW My(Te (3aaeiKe)
UCTIBITYEeMOE KaOelIbHOE M3JIeNINe JAO0JDKHO OBITh BHOBB pa3jieliaHO MM CHA0KEHO KOHIIEBOU
MyQTOH (3a]1€1KOM) U MCTIBITAHUE JIOJKHO OBbITh HMPOBEIEHO MOBTOPHO B COOTBETCTBUU C
TpeOOBaHUAMH HACTOALIETO CTaHIapTa.

4.4.2. N3onsa1uto, 000J0YKY WM 3aLIUTHBIA [IUTAHT CUUTAIOT BBIACP)KABIIMMH HCIIBITAHUE
no m. 4.3, eciu TOCIE HUCHBITAHUA B H30JSALUH, OOOJIOYKE WIM 3allMTHOM IUIAHTE
OTCYTCTBYIOT MECTa MPOOOEB.

5. TPEBOBAHMUSA BE3OITACHOCTH

5.1. DnexTpuueckue WCHBITAaHUS KaOeNbHBIX W3MENHA JODKHBI TPOU3BOJUTHCS B
COOTBETCTBUU C JEHUCTBYIOIIUMH MPABWIIAMU TEXHUYECKOW IKCILTYaTALMU SJIEKTPOYCTAHOBOK




noTpeduTesneil U npaBUiaMU TEXHUKU O€30MAaCHOCTH MPU SKCILTyaTallUd 3JEKTPOYCTaHOBOK
noTpeOuTeNeH.

5.2. VcnplTaTenbHble YCTAaHOBKU JIOJDKHBI OBITh BBINOJIHEHBI B cooTBeTcTBUM ¢ ['OCT
12.2.003-91, TOCT 12.2.007.0-75 u  [OeHCTBYIOIIMMM  [paBUIaMH  YCTPOMCTB
AJIEKTPOYCTAHOBOK.

(M3menennas penakuus, U3m. Ne 2).

5.3. UcnpiTaHne HanpsyKEHUEM Ha IIPOXOJL

5.3.1. HcneiTyemass u30IMpOBaHHAsl >KWja JODKHA OBITH 3amlpaBiieHa B AJIEKTPOA U
3a3eMJIeHa Ha OTJAIOIIEM M IPUEMHOM YCTPOICTBaX B COOTBETCTBUH C TpPEOOBaHHUSIMHU
HOPMATHBHO-TEXHUYECKOH TOKYMEHTAllUHU, YTBEPKJAECHHON B YCTAaHOBJICHHOM IOPSKE.

5.3.2. Kopnyc ucHbITaTeNIbHON YCTAaHOBKH IOJDKEH OBITh 3a3eMJICH. Y OTJIMYHBIX OT
3BYKOYAaCTOTHBIX JBEPIbI BBHICOKOBOJBTHOTO OJIOKAa MJOJDKHBI HMETh OJIOKHPOBKY W
3alupaThCsl.

5.3.3. UcnbiTaTenbHble YCTAaHOBKU JOJDKHBI OBITH 00OPY/IOBaHbI 3BYKOBOH HJIM CBETOBOM
CHUTHAJIM3aLUeH, yKa3bIBaloei Ha P00l N30JIAUN UCIIBITYEMOTO U3IEIHS.

5.3.1 - 5.3.3. (U3menennas penakuus, U3m. Ne 2).

5.3.4. BanHouKkH A5 NaliKu TOKOMPOBOJASAIIMX KHJI JOJKHBI OBITh HAJIEKHO 3aKpEIUICHBI,
3a3eMJICHBI U 000PYA0BaHBl MECTHOM BBITSKHOW BEHTHIISIITUCH.

5.3.5. Ha paGouux mecTax y HUCHBITATEIbHBIX YCTAHOBOK, OTJIMYHBIX OT 3ByKOYACTOTHBIX,
JOJDKHBL  OBITH  YJIOKEHBI JAMAJIEKTPUYECKHE KOBPHKH; pPabOTalomMe JOJKHBI  OBITH
oOecreyeHbl CpeICTBaMU WHIUBUAYAJIbHOW 3alllUThl M CHELHUAIBHBIMH H30JSLUOHHBIMU
Kanmuopamu.

53.6. He pomyckaercs TMOSBIEHHE BJIAarM Yy HCHBITATEIbHOM YCTAHOBKM Ha
JTUBJIEKTPUUYECKOM KOBPHKE, a TAK)KE HA MCIIBITYEMOM U3/EIINN.

5.3.7. HUcnblTaTenbHble YCTAaHOBKH, OTJIWYHBIE OT 3BYKOYACTOTHBIX, OJDKHBI HMETh
JIEKTPOOJIOKUPOBKY, KOTOpasi OTKIIOYAeT BBICOKOBOJBTHBIM TpaHcdopmaTop, eciu
TOKOIIPOBOJIAIIAS XKMJIa HE 3a3eMJIEHA MJIM 000pBaHa.

5.3.8. K pabore Ha HCHBITATETIBHBIX YCTAHOBKAX, OTJIMYHBIX OT 3BYKOUACTOTHBIX,
noryckaroTes iuna, nMetonue 111 kBamudukannonnyro rpymnmy.

5.3.5-5.3.8. (U3menennas penaxkuus, U3m. Ne 2).

1IPUJIO’KEHUE

Obsi3amenvhoe

MNOSACHEHUSA K CXEMAM UCHBITAHUSA JIEKTPUUECKOMN U30JIALIUN
KABEJIbHBIX U3JIEJIUIA

Cxema 6 Ta0J1. 1 HacTOsIIEr0 CTAHAAPTA

a, 6, 6 - CIOCOOBI TIOIKITFOUCHHSI, 10 KOTOPBIM H30JISIIIHS KU TOABEPTacTCs UCIIBITAHUSM.
Yepr. 1

1. KOHCTPYKTI/IBHEIH CXeMa MHOI'0KHIBHOTO KaOeJIbHOI0 nu3acians, COCTOALLICTO M3



HEIKPAaHWPOBAHHBIX KW, yKa3aHa Ha 4epT. 1.

2. Ilo cmocoOy MOAKIIOUEHUS @ WCTIBITAHUIO TTOJBEPTafOT HM3OJBIIUI0 KaKIO0H SKUJIBI
TOJIKO B HAIPABIEHUSX COCEHUX JKUJ B MPUJIETAIONIUX JPYT K APYTY MOBUBAX.

3. Tlo cnocoO0y MOAKIIOYEHHS O WCHBITAHUIO TOJBEPTalOT H3OJSIIHIO KAKIOW IKHIIBI
TOJIBKO B HaHpaBHeHI/Ile COCCOHHUX KHUJII B npenenax KaX101ro roBuBa.

4. [Ipyn HEYETHOM YHMCIIC JKWJI B TOBHBAX TEpBas U MOCICAHSSA JKWIbI B KaKIOM ITOBHBE
MOJTy4aloT MPU HyMepaliy HeYeTHbIe HOMEpa U MO CIOCO0Yy MOAKIIOYEHUS 6 OKa3bIBAIOTCS
HC HCIIBITAHHBIMHU I10 OTHOLIICHUIO K I[pyI‘ K IIPYFy, HOZ—)TOMy TpGGyCTCH JOITOJTHUTCIBHOC
UCIIBITAaHUE TIO CIIOCO0Y MOAKIIOUEHUS 6.

Cxema 1 Ta0J1. 2 HacTOSIIEr0 CTAHAAPTA

HD - HeskpanupoBanHasi xuia; 3 - OTACIbHO SKpaHUPOBAHHAS KU, d, 0, 8, 2 - CIIOCOOBI MOAKIIIOYCHUS, 110
KOTOPBIM H30JISILHUS KU IIOJIBEPIaeTCsl UCIBITAHUSIM.

UYepr. 2

5. O0mas KOHCTPYKTHUBHASI CXE€Ma MHOTOXKMJIBHOTO KaOENbHOTO HM3ENHs, COJACPIKAIIEeTO
HEIKPAHUPOBAHHBIE U OTACIBHO SKPAaHUPOBAHHBIC JKUJIbI, YKa3aHa Ha YepT. 2.

6. Ilo crmocoOy MOAKIIOUEHUS a WCTBITAHWUIO TOJBEPralOT TOJBKO H3OJISIIUI0 KaxkIou
SKpPaHUPOBAHHOMW JKUJIBI.

7. ITlo cnoco0y TOAKIIOUEHUS 6 UCHBITAHUIO TIOABEPraloT HU3OJSIIHUI0  KaXKIOH
HEIKPAHUPOBAHHOM JKUJIbI TOJBKO B HANPABJICHUSIX COCEIHUX HEIKPAHMPOBAHHBIX KU B
MPWIETAIOIINX APYT K APYTY MOBUBAX.

8. Ilo cmocoOy TOAKIIOYEHUS 6 UCIBITAHUIO TOABEPTalOT M3OJAIUI0  KaXIO0U
HEIKPAHUPOBAHHOMN KHUIIBI TOJHKO B HANPABIECHUSIX SKPAHOB OTIEIHHO SKPAHHUPOBAHHBIX JKUJIT
¥ 00IET0 3KpaHa.

9. Tlo cmoco0y TMOAKIIOUEHHS] & WCIBITAHUIO TOJBEPraloT HW3OJSLIUI0  KaXIOU
HEIKPAHUPOBAHHOM JKWJIBI TOJIBKO B HANPABJICHHUSAX COCEIHUX HEIKPAHMPOBAHHBIX KU B
npeenax Kaxxaoro MoBUBa.

OTaenbHO 3KpaHUPOBAHHBIE KUJIBI MIPU 3TOM U3 HyMEPALIMHM UCKITIOUAIOTCS, TOCKOJIBKY UX
M30JISIIIMS UCTIBITAHA TIO0 CTIOCO0Y MOIKITIOUEHUS d.

OnuHakoBbIE HEIKPAHUPOBAHHBIC JKHIIBI, HAXOIAIIMECS MEXAY JBYMs OTIEIBHO
SKPAaHUPOBAHHBIMU JKWUJIAMH, W3 HyMEpallMH MCKIIOYAIOTCS, MOCKOIBKY HUX H30JSIUS B
COOTBETCTBYIOIIUX HAMPABICHUIX UCIBITAHA IO CIIOCO0Y MOAKIIIOUCHUS 6.

10. Ilpu HEUYeTHOM YHCIIE HYMEPOBAaHHBIX HEOKPAHUPOBAHHBIX XKUJI B MOBHBAX MEpBas U
MOCJICITHSST KUJIBl B KaXKJIOM TOBHBE TOJYYarOT MPU HyMEpalMk HEYETHbIE HOMEpa M IO
Croco0y MOJKIIOYEHHS & MOTYT OKa3aThCsl HE UCIBITAHHBIMU MO OTHOIICHHIO IPYT K JAPYTY,
MO3TOMY MOXKET MOTPeOOBATHCS TOTOTHUTEIHFHOE UCTIBITAHUE C TTOJKIIFOUEHUEM TI0 CTIOCO0Y
0. Ecam HyMmepanuio HayaTh C HEIKPAHMPOBAHHOW JKWJIBI, TMPWIETAIOMIEH K OTAEIHHO
SKPaHUPOBAHHOM JKWJIE, TO JOMOJHUTEIHHOE HCIBITAHHE IO CIOCO0Y TOIKIIOYCHHS O HE
TpeOyeTcsl, TMOCKOJNbKY TMepBas W TOCICAHSSI JKWAJIbl HCIBITAHBI B COOTBETCTBYIOLIMX



HATPABIICHUSAX 10 CTIOCO0Y TIOIKITIOYCHHUS 6.

1. TI'pynmbl  HEIKpAaHUPOBAHHBIX KW,  PACHOJIOKEHHBIE  MEXKIY  OTHAEJIBHO
SKpPaHUPOBAHHBIMU KUJIAMH, TOJOOHBI TNIOCKUM KaOeTbHBIM H3AETHUSAM, MOITOMY H3OJISLHUS
HEIKPAHUPOBAHHBIX KHUJI B HAIMPABICHUSAX COCEIHUX KU B MpelIeiax KakIoro IMOBUBA
MOET OBITh HCIIBITAHA HE IO cHoco0aM MOAKIIOYEHUs 2 M 0, a Mo cxeme 7 Tadm. 1,
OTHOCSIIEHCS K IMJIOCKUM KaOeIbHBIM U3/IETHIM.

12. B HOpMaTUBHO TEXHHYECKOW JOKyMEHTAIlMM Ha KaOelmbHbIe W3JCNUS 3HAYCHUS
UCTIBITATENIBHBIX HAMPSDKEHUN JOJDKHBI YCTaHABIMBATHCS C YIYETOM TOTO 00CTOSITENIbCTBA, UTO
IPH HWCIBITAHUSIX 10 CHOCO0aM TMOAKIIOYCHUS a W 6 BO3ICHCTBHIO HCIBITATSIIEHOTO
HANpsDKEHUS. TOABEPraloT H3OJSAIUI0 KW OJMHApPHOM TONUIMHBL, a IO crnocobam
MOJIKIIIOUEHUS O, 2 U O - U3OJISALUIO KU JBOMHOMN TONIIMHBL.

13. Ecam oOmuii 5kpaH KaOENbHOTO H3AENUs HAIOKEH HEMOCPEACTBEHHO (0e3 clios
MOSICHOW WJIM JIPYTrOM TPOMEKYTOUYHOW H3OJSIIIAK) TIOBEPX CKPYUYCHHBIX JKWI, TO IPHU
UCIIBITAHUM M 10 CHocoOy TOJKIIOYEeHHs 2, a Takke Mo cxeme 6 Tabnm. 1 (cmoco0
MOJKIIOUEHUST 0) W30MSALUS KWJI OAMHAPHOW TONIIUHBI BHEIIHETO TMOBHBA MOKET
MOJIBEPTaThCs BO3JCHCTBUIO HCIBITATEILHOTO HAIMPSDKCHUS, PACCYUTAHHOTO HA HW3OJISIIHIO
JIBOMHOM TOJIIIWHEI.

B sTtom cnydyae wucmplTaHHE TO CMOCOOY MOAKIIOUEHHUS 2 WM Mo cxeme 6 (crmocod
MOJIKIIIOUEHUS 0) JOJKHO OBITh MIPOBEICHO Pa3/IebHO B /IBa IpUEMa:

UCTIBITAHUE BCEX KU BHEITHETO IMMOBHBA MTPOTUB OOIIETO dKpaHa;

UCTIBITAHUE BCEX JKUJI TI0 CITOCO0Y MOKIIOYCHHS 2 WIIH TT0 cXeMe 6 (CIoco0 MOIKITIOUeHUS
0) ¢ IPUCOCTMHEHUEM BHEITHETO MTOBHBA K O0OIIEMY dKpaHy.

14. Tlpu wucnmplITaHUSIX MO CHoco0aM TMOAKIIOYEHUS O, 2 W O DKpaHbl OTIEIBHO
DKPAHUPOBAHHBIX KW HE JOKHBI OBITH COSAMHEHBI C OOIIeH MEeTalIn4ecKOil 000JIOUKOM,
9KpaHOM, OpOHEW WM CHCHHAIBHBIM JJICKTPOJOM, YTOOBI HCIBITATSIIBHOE HAIPSHKCHHE,
MPUKIAJbIBAEMOE K JABOWHOM TOJIIMHE M30JSIUM HEOKPAHWPOBAHHBIX JKWJ, HE OKa3aJoCh
MPUIIOKEHHBIM OJTHOBPEMEHHO K OJUHAPHOM TOJIIMHE H3OJSLUU HEKOTOPBIX U3 ITHUX KU,
MPUIETAIOIINX K OTJEIBHO 3KPAaHUPOBAHHBIM JKHUJIAM.
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