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10 CTaH/AapTU3auuu, Metposaoruu u ceprupuxannu (MY C 4-94)

Hacrosiuii crangapt pacnpocTpaHsercs Ha KaOeiaw, NpoBOAa W IIHYpHl (Hanee-kaOelabHbIE
u3JeNnusl) M yCTaHaBIMBAaeT METOJbl MWCIBITAaHUS TEPEMEHHBIM JIIEKTPUYECKHM HANpPsKCHUEM
HOMHHaNBHOM yacToThl 50 'l (manee-mepeMeHHBIM HANpPSKEHUEM), MOCTOSHHBIM U UMITYJIBCHBIM
HaIpsDKEHUEM, a TaKKe METOJ UCIIBITAHUS NEPEMEHHBIM 2JIEKTPUUECKUM HalpsKEHUEM 4acToThl 50-
10° T'p u UMITYJIbCHBIM HAIPSDKEHUEM PE3MHOBOW WM TIACTMACCOBOW HM3OJISIMH, OOOJOYKH WIIN
3alIUTHOTO LIJIAaHTa KaOeIbHBIX U3/IENUil Ha IPOXO/JI (Jlajiee-UCIIbITaHNE HAIPSHKEHUEM Ha IIPOXO.).

CrangapT He paclpoCTpaHIETCs Ha YMAIMPOBAHHBIE MPOBOJIa U OOMOTOYHBIE IPOBOJIAa ¢ OyMaKHOM
Y BOJIOKHUCTOM U30JIALIUCH.

Crangapt noaHoctbto cootBeTcTBYeT CT COB 2779-80 u Ilyonuxamuun MOK 540, 1982 r.

(M3menennas penakuus, U3m. Ne 3).

1. OB30P OBPA3L1OB

1.1. HcnwsiTanue NMEpEeEMEHHBIM, MNOCTOSHHBIM 51 MMIOYJIbCHBIM
HanpsXKEHUEeM

1.1.1. WcnplTaHuiO AOHKHBI OBITH TMOJABEPTHYTHI KaOENIbHbIC H3ZENUs, HE HMEIOIINE BHIUMBIX
Hapy>KHBIX TOBPEXKIACHUN M XPAHHUBIIMECS B YCIOBHUAX, YKa3aHHBIX B HOPMATHBHO-TEXHUYECKON
JTOKyMEHTAITUU Ha HUX.

1.1.2. Tlpu mnpoBeneHWW WCHBITAHUN HAa o0Opa3lax 4YWCIO W JIUHA OO0pas3loB JOJKHBI
COOTBETCTBOBATh TPEOOBAHUSIM HOPMATHBHO-TEXHHUYECKOW IOKYMEHTAIIUN Ha KaOeIbHbIC U3/IEIHS.

l.2.McnpiTaHMEe HAaOPAXKEHUEM HA NMPOXOJ
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1.2.1. VcnplTaHUIO HAaPsKEHUEM Ha MPOXO/ JOJIKHBI ObITh IOJBEPTHY T U30JIMPOBAHHBIE JKUJIBI U
[IPOBOJIa B MPOIIECCe HAJIOKEHUS MU30JIALNHU, CKPYTKH KW, WIK B MpOLecce UX MEPEMOTKH, a TaKXKe
000JI0YKH WJIU 3aIUTHBIE IUTAHTY B IPOLIECCE UX HAJIOKEHUS WIN IEPEMOTKHU.

2. AIIITAPATYPA

21.McnpiTaHuEe MEPEMEHHBIM U NOCTOSHHBIM HAaNPAXKEHUEM

2.1.1. McnpiTanue IOMKHO OBITH NMPOBEJEHO HAa YCTAHOBKE, COAEpIKaIleld MCTOYHUK HANPSKCHMS,
M3MEpUTENIbHBIE TPUOOPHI, OTKIIIOYAIONINE U 3aAIUTHBIE YCTPONWCTBA, IPUCIIOCOOICHNUS.

2.1.2. VlcTOYHMK HANpspKEHUs TOJDKEH 00ecreynBaTh MOJyYeHHE UCIBITATEIbHOTO HAMPSKEHUS C
IIJJABHBIM PETYJIMPOBAHUEM.

2.1.3. McTOYHMK NEepeMEHHOI0 HanpsDKEHUs JTOJDKeH oOecredyrBaTh Ha HUCHBITYEMOM KaOelbHOM

W3JIeINH CHUHYCOUJANBbHYI0 (hOpMYy KPUBOW HANPSHKEHUS ¢ KO3()PHUIIMEHTOM aMILTUTYIbI {“E f?,‘l o,

2.1.4. VIcTOYHHMK TIOCTOSIHHOTO HANpPSHKEHUS JOJDKEH 00ecneunBaTh Ha UCIBITYEMOM KaOeTbHOM
W3JIeINH HallpsDKeHUe, MyJIbCalis KOTOPOTro He T0JKHA ObITh Oosiee £5 %.

2.1.5. UncTpyMeHTalbHAs MOTPEIIHOCTh M3MEPEHHS HCIBITATEIIbHOTO HAMNPSUKEHUs] HE JO0JDKHA
ObITH O0see 3 %.

2.1.6. Tun cnenuasbHOTO JIEKTPO/Ia U TpeOOBaHUS K HEMY JOJDKHBI OBITH yKa3aHbl B HOPMATHBHO-
TEXHUYECKOM TOKyMEHTAlUU Ha KaOelbHbIe U3eTHS.

2.1.7. YcTaHOBKY PEKOMEHAYETCS OCHACTUTh ABTOMATHYECKUM OTKJIIOYAIOIIUM YCTPOMCTBOM,
KOTOpOE€ B Cllydae TMEPeKphITUS WIA Mpo0O0sl HCIBITYEeMOTO KaOEeIbHOTO U3JEHUS JIOJKHO
ABTOMATHYECKH OTKIFOYUTh MCTOYHHUK HAIPSHKCHHUS OT MEPEKPHITOrO WIIM MPOOUTOrO UCHBITYEMOTO
ka0enpHOro u3nenus 3a BpeMs He 6onee 0,2 c.

[Ipu ogHOBpEMEHHOM HUCIBITAHUN HECKOJBKUX KaOEeIbHBIX M3ICIMM PEKOMEHAYETCS MOJKII0YATh
WX Yepe3 aBTOMATHUYECKHE OTKJIIOYAIOIIMe YCTPONCTBA, OOECHEYMBAIOIIME B clydyae Mpo0os
OTKJIFOUEHHUE OTJICNBHBIX HCIBITYEMbIX KaOeTbHBIX W3ENUN, HA KOTOPBIX MPOW3OIIEN MpoOoii, 06e3
OTKJIFOYEHUS BCEM UCTIBITATEIbHON YCTaHOBKH.

Mexy MCTOYHHKOM BBICOKOTO HAIPSKCHHS HUCIIBITATEILHOTO TpaHcopMaTopa M HUCIBITYEMbIM
W3/ICNIMEM PEKOMEHAYETCS BKIIOYEHHE pe3ucTopa, obOecneunBaiomero 3¢G(EKTUBHOE TraiieHue
COOCTBEHHBIX KOJI€OaHMIA, BOZHUKAIOIINUX B HCIIBITATEILHOW YCTAHOBKE.

(M3menennas penaxkuus, U3m. Ne 2).

22.cnpiTaHUEe MMIYJIbCHBIM HAaNPSAKEHUEM

2.2.1. UcnpiTanue AOMKHO OBITH MPOBEACHO HA YCTAHOBKE, COJEPIKAIICH MCTOUYHUK HANPSHKCHUS,
M3MEpUTENbHBIE TPUOOPHI, IPUCTIOCOOICHHS.

2.2.2. Tun cnenuaabHOTO AJIEKTPOIa U TPeOOBAaHUS K HEMY JOJKHBI OBITh YKa3aHbl B HOPMaTHUBHO-
TEXHUYECKOHN TOKyMEHTAIIUU HA KaOeIbHbIC U3/ICTHSI.

2.2.3. IcTOYHUK HAMPSHKEHUS JTOJDKEH 00eCTICUnBATh MOTYYEHUE UCIIBITATEIIBHOTO HANIPSDKCHHMS IO
aMIuIUTyie ¥ GopMe UMIYJIIbCa.

B ucrounuke HampspKeHUS MPUMEHSIIOT OJHOCTYINEHYAThle WJIM MHOTOCTYIEHYAThle T'€HEepaTOphI
UMITYJIbCHBIX HampspKkeHui. VIcTOUHUK [Tl 3apsaku pabodeil eMKOCTH reHepaTropa JOHKeH 00aaaTh
JIOCTaTOYHOM MOIIHOCTBHIO U BO3MOYKHOCTBIO PETYJIMPOBKH, 00€CIeUNBAIOIIEH BOZMOKHOCTh 3apsIKH
CTyIIEHEH TeHepaTopa A0 HOMHHAJIBHOIO HaNpsHKEHWs C 4acTOTOW HE MEHee OJHOro pasa B 60 c.
Cxema 3apsiKu JOJKHa oOecreyrBaTh PAaBHOMEPHYIO 3apsiIKy OTAEIbHBIX CTYNEHEH BO BpPEMEHH,
PaBHOM MPOMEXKYTKAM MEXIY OUepeIHBIMH UMITYJIbCAMH.

2.2.4. lHCTpyMEHTalbHAsI TOTPEIIHOCTh M3MEPEHUSI UCIBITATEIbHOTO HAIPSKEHUST HE JOJDKHA
ObITEH O0see 3 %.

2.2.5. WcnblTaHue ciienyeT MPOBOAWTH MOJHBIM HMMITYJIBCOM, €CJIM B HOPMAaTUBHO-TEXHUYECKOU
JOKYMEHTAINH Ha KaOeIbHbIC U3/IENIHS HE YCTAaHOBJICHHI IpyTUe TPEOOBaHUS.

[TonHbIi UMITYyJIbC TOJIKEH UMETh CIIEIYIOIINE apaMeTphl:

JUTUTENBHOCTh ()pOHTA (1,2+0,36) mMxc
JUTUTENBHOCTD CIIaaa (50£10) mMxc
JIOMYCK Ha aMILTUTYAy uMITysibca +3 %
0003HaUYCHHUE UMITYJIbCA 1,2/50
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AMIUTUTY]a BBICOKOYACTOTHBIX KOJICOaHUH, BOSHUKAIONINX BO (PPOHTOBOW YaCTH UMITYJIbCA BOJIM3U
aMIUIMTY 1B, HE JOJDKHA MIPEBBIIATH 5 % aMIUIATY bl UMITYJIbCA.
[Ipu ucnblTaHUM OONBIINX CTPOUTENBHBIX JUIMH KaOEIbHBIX M3JENUM JOMYyCKAEeTCs JIUTEIbHOCTD

¢dbpoHTa 10 5 MKC.

1
.

1-TOKOITPOBOIAIIIAS KHJIA WITH METAJUTHIECKUI TTOKPOB KAOEIBHOI0 M3ACIHST;, 2-U30JIAIHs, 000JI0YKA MIIH 3alUTHBIH
[IUTAHT; 3-3JIeKTPO; 4-BBICOKOBOIBTHBIA BBIBOM, S-yCTAaHOBKA; 6-U30JIATOD

AMIUTUTYIBI OTICTBHBIX UMITYJILCOB CEPHH HE TOJIKHBI OTIIMYAThCs Ooiee yeM Ha 3 % OT cpeHero
apuMETUIECKOTO 3HAUCHUS aMIUTUTY/T OTACIbHBIX UMITYJIHCOB.

23.cnbpiTaHuEe HANPAXKEHUEM Ha NPOXON

2.3.1. HWcneiTanue AO0MKHO OBITH MPOBEACHO NPH TOMOIIM YCTAHOBKH M JJICKTPOJA COTJIACHO
cXeme, MPUBEICHHON Ha YepTEexKe.

VYcraHoBKa W DIIEKTPOA JOJDKHBI COOTBETCTBOBAaTH HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIIWH,
YTBEPK/ICHHON B YCTAHOBJICHHOM IOPSAKE.

2.3.2. DnexTpo1 JoJKeH 00ecIeunBaTh HAJIC)KHBINH KOHTAKT-KacaHUE IO BCEH IJIMHE AJIEKTPOJa U
MEPUMETPY HCIBITYEMOW H30JSAIUU, OOOJNOYKH WM 3alIUTHOTO MUIAHTa W HE JIOJDKEH BBI3BIBATH
MEXaHWYECKUX TOBPEXKIACHUN B BUJIE IApanvH, 3aJUPOB HCIBITYEMON H30JSAINAUA, OOOJOYKH WIIH
3aIMTHOTO IIJIaHTa.

2.3.3. YcraHoBKa JTOJDKHA 00€CTIeUrMBaTh Ha AJIEKTPOJIE 3HAYEHWE MCHBITATEILHOTO HANPsHKCHHUS,
MPeyCMOTPEHHOE HOPMATHBHO-TEXHUYECKOW TOKyMEHTAallMeH Ha KaOebHbIC U3/IEIHS.

2.3.4. YcraHoBKa A0 KHA 00€CIIEYMBATh MMOTYUYEHHE UCTIBITATEIIbHOTO HAMPSDKEHUS C TUTABHBIM WJTH
CTYNEHYATHIM PETYJIHUPOBAHUEM.

2.3.5. HHCcTpyMmeHTaJdbHas TOTPEIIHOCTh M3MEPEHUS MHUKOBOTO 3HAYEHUS MCHBITATEILHOIO
HaNpsDKeHUs He TOJDKHA ObITh Oosee 5 %.

2.3.6. YcTaHOBKa JTOJDKHA 00ECIIEYMBATh CUTHAIU3AIMIO MTPOO0EB, UMEIOIINX IITUTEIHHOCTDh S MC U
0ojee, ¥ BO3MOXXHOCTh OJHOBPEMEHHOTO OTKIIOUEHHUS MEXaHW3Ma, MPHUBOJAIICTO B JABIKCHUE
HCIIBITYEMYIO JKIJTYy WJIH KaOeJIbHOE U3JIeTNe, a TAKKE OTKITFOYCHUE UCTIBITATeILHOTO HAIIPSKEHUSI.

3. HOAI'OTOBKA K UCIIBITAHUAM

3.1.UcnpiTaHue MEPEMEHHBIM U MOCTOSSHHBIM HANPAXKEHUEM

3.1.1. Oxkpyxaromast cpena (BO3IyX, BOJa), 3HAYCHHE JaBICHHUS Macia wWid Taza (s
MacJIOHAMOJHEHHBIX WJIM Ta30HANOJHEHHBIX Kaleneil), IMKIbl HarpeBa M Jpyrue CHelHajbHbIe
TpeOOBaHUS, IPEIBIBISIEMBbIE K 00pasily mepea UCTBITAHUEM, JOJKHBI OBITh YKa3aHbl B HOPMATHBHO-
TEXHUYECKOM TOKyMEHTAllUU Ha KaOelbHbIe U3/1eTHsl.

[Ipu ucnbITaHUK B BOJE BpPEeMsl BBIAEPIKKHA 00pasiia B BOJE /10 MCIBITAHHS HAMPSIKECHUEM JIOJDKHO
ObITh He MeHee 30 MHH, eClii B HOPMaTUBHO-TEXHUYECKON TOKyMEHTAllUU Ha KaOeJlbHbIE U3/ He
YCTaQHOBJICHBI IpyTHe TPeOOBaHMUS.

3.1.2. HcnbelTaHuss TOpOBOASAT MNpH TeMmIepaType okpyxkawomed cpeasl or 5 nmo 35 °C wm
OTHOCHUTENBbHOW BiaxkHOCTH HE Oonee 80 %, eciau B HOPMAaTHBHO-TEXHHUYECKOW TOKYMEHTAllMU Ha
KaOenbHbIE U3/IENINS HE YKa3aHbl JPyTrHUe yCIOBUS.

Bpemsi npeObIBaHUSI UCTIBITYEMOTO KaOeIbHOTO M3/ETHS B BBIIICYKAa3aHHBIX YCIOBUSAX A0 Hayaia
WCIBITaHUS JIOJDKHO OBITh HE MeHee 1 4, eciu B HOPMAaTUBHO-TEXHUYECKOM JTOKyMEHTAllUHM Ha
KaOenbHbIE U3/IENNS HE YCTAHOBJICHBI IpyTHe TPEeOOBaHUSI.

3.1.3. HHcTpyMeHTaslbHAs MOTPEIIHOCTh H3MEPEHUs TEMIEPATypbl OKpYXarolled cpeabl He
noJpkHa ObITh Oottee =1 °C.

3.1.2, 3.1.3. (U3menenHnas pexaxkuus, Uzm.Ne 2).
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3.1.4. UcneiTyeMble KaOellbHbIE U3JENUs JOJKHBI ObITh Ha KOHIIAX pa3fiellaHbl WIH CHAOXKEHBI
KOHIIEBBIMM My(dTamu (3aaeikamMM) JUIsl HCKIIOYEHHS IEPEeKPbITHS IO IMOBEPXHOCTU KOHIIOB B
MIpOLIECCe UCTIBITAaHUS.

3.1.5. KoHubl wucnbITyeMbIXx KaOelbHbIX UW3JENUil, HaxoAsluecs IpU HCHOBITAHUM IOJ
HaNpsHKCHUEM OTHOCHTENFHO APYT JIpyra, JAOJDKHBI OBITH pa3/eleHbl MEXIy CO00i MPOMEXYTKOM,
HCKJTIOYAIOIIMM BO3MOXKHOCTh €r0 Mpo00s MoA JeHCTBUEM UCIIBITATEIbHOIO HAMPSHKEHUS.

[Ipu ucnbITaHNK B BOJI€ KOHIIBI UCIIBITYEMBIX KaOEJIbHbBIX U3/1ETHUH, TOKPBIThIE U30JISLUEH, TOIKHBI
BBICTYIaTh HaJ| MOBEPXHOCTHIO BOJABI He MeHee ueM Ha 200 MM, a ocTajbHas 4acTh JOJDKHA OBITh
MIOJIHOCTHIO TIOTPY’KEHA B BOAY.

3.1.6. Ilpu ucnbpITaHUU HAa METAJUIMYECKOM CTEPXKHE OTPE30K HUCIBITYEMOro KaOeIbHOIro H3JeNus
JOJKEH ObITh HAMOTaH B OJUH CJIOM MJIOTHO HPUJIETAIOIIMMU JIPYT K IPYrY U CTEPKHIO BUTKAMHU C
HATSDKEHHEM OT 5 10 25 H Ha 1 MM® HOMHHAIIBHOTO CEYEHHS JKHIIBI TAK, YTOOBI OTJENbHBIC BUTKH
B3alMHO HE MEePEKPEIINBATUCE.

JlnaMeTp CTep>KHS U YUCIIO BUTKOB YCTAHABJIMBAIOT B HOPMAaTUBHO-TEXHUUECKOM JOKYMEHTAIlMHN Ha
OTJIEJIbHBIE BUbI KAOEIbHBIX U3JIETHH.

B KkabelbHBIX H3JCTHIX C JKHIAMH HOMHHATBHBIM CedeHHeM 50 MM’ M BBIIIE JOIYCKAeTCS
YMEHBILIEHUE CHWJIbI HAaTSDKEHUS 1O 3HAu€HUs, IpU KOTOPOM OOECHeuMBaeTcs IUIOTHAs HaMOTKa
U3JeNUs Ha CTePIKEHb U MIPH 3TOM HE MPOUCXOIUT MEXAaHUYECKOTO TOBPEKACHUS U3OJISALMH.

[Ipu ucibITAaHUN B METAIUTUYECKON IpoOU AuaMeTp ApoOH TOIHKEH COCTaBIATh OT 1,5 10 3,5 mwm.

(M3menennas penaxkuus, U3m. Ne 3).

32.UcnpiTaHMEe UMOYJAbCHBIM HAaNpPSIXKEHUEM

3.2.1. Ilepen mpuoXKeHHEM HANPsKEHUs JIOJDKHA OBITh MPOM3BEACHA I'PaJyHUpOBKa I'eHepaTopa
UMITYJIbCOB. ['patyrpoBKka mpou3BoauTcs npu HanpskeHuH 10 60-80 % oT ucneITaTeabHOro.

3.2.2Ilpu wuCHBITAaHUM MOJHBIM HMIIYJIbCOM IPU MPUIOKEHUM HANPSIKEHUS PEKOMEH]YeTCs
NapajijiesIbHO UCTIIBITYEMOMY OOBEKTY MPUCOEAUHATD IIAPOBOM pa3psiAHUK, yCTaHOBIEHHBIN Ha 105 %
UCHBITATEIbHOTO HampspkeHHs. [Ipy UCHBITAHMM Ha LIAPOBOM pa3psIHUKE HE JOJKHBI BO3HMKAThH
HCKPOBBIE PA3PSIIbI.

(M3menennas penakuus, U3m. Ne 2).

3.2.3. CneuunanpHble TpeOOBaHUS, PEIBABIIEMbIE K TTOATOTOBKE 00pa3iia K UCIIBITAHUSIM, JOJKHBI
OBITh yKa3aHbl B HOPMAaTUBHO-TEXHUUECKOM JJOKYMEHTAIIMHN Ha KaOeIbHbIE U3IeNHUs.

3.2.4. UcnbelTanusg nOpoBOAST NpU TeMIepaType oOKpyxkatouieit cpeasl or 5 mo 35 °C m
OTHOCUTENIbHOM BJIQXXHOCTH Bo3ayxa He Oomee 80 %, ecin B HOPMaTUBHO-TEXHUYECKON
JOKYMEHTAIIMH Ha KaOeIbHbIC U3/IeHs HE YKa3aHbl JPYTUE YCIOBHSL.

Bpemst npeObIBaHMs MCIIBITYEMOI0 KaOeIbHOTO M3/eNHs B BBILIIEYKAa3aHHBIX YCIOBHAX /0 Haudaia
UCTIBITAHUS JIOJDKHO OBITh HE MeHee | 4, eciM B HOPMAaTHUBHO-TEXHHUYECKOW JOKYMEHTAIlMHd Ha
KaOelIbHbIE U3/ HE YCTaHOBJIEHbI IpyTrue TpeOOBaHMs.

3.2.5. MHcTpyMeHTalbHAs MOIPEIIHOCTh H3MEPEHUs TEMIEPATYypbl OKpYyXKarolled cpeasl He
noskHa ObITh Oonee +£1 °C.

3.2.4,3.2.5. (U3meHenHas pexakuus, Usm.Ne 2).

33.McnpiTaHuEe HAaOPAKEHUEM HA NMPOXOJ

3.3.1. YcTaHOBKa U AJIEKTPOJ TOKHBI OBITh YCTAHOBJICHBI HA TEXHOJIOTMYECKOM O0OpPYAOBAHUH U
MOJKJIIOUEHBl B COOTBETCTBUM C HOPMATHBHO-TEXHUYECKOW JIOKyMEHTALMEH, YTBEPXKACHHON B
YCTaHOBJICHHOM IOPSIKE.

4. IPOBEJIEHUE UCIIBITAHUI

41.UcnpiTaHuE MEPEMEHHBIM U MOCTOSIHHBIM HAaNPSIXKEHHUEM

4.1.1. Cxembl uCHBITaHUS OAHO(A3HBIM HANPSHKCHUEM KaOENbHBIX U3JAeNUd 0e3 OTIAEeNbHO
SKpPaHUPOBAHHBIX >KUJI TOJKHBI COOTBETCTBOBATh YKa3aHHBIM B Ta0I. 1.

OnHoda3HOe HCTBITATENIFHOE HANPSIKEHUE CIEAYEeT IMOJAKIIYATh K HCIBITYeMOMY KaOelbHOMY
W3JICNIMI0 CoTJlacHO cxeMaM Tabi. 1, a TpexdaszHoe-coriacHO cxemaMm Tabi. la, eclii B HOpMaTHBHO-
TEXHUYECKOM TOKYMEHTAllMM Ha OTHEIbHbIE BHbl KaOCNbHBIX H3/CIHIA HE YCTaHOBJICHBI JIpyrue
TpeOOBaHMS.
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JlomyckaeTcsi TPOBOAMTH HCIBITAHUS Tpex(a3HOM MCHBITATEIbHON YCTAaHOBKOM IO CXemawm,
yKa3aHHBIM B Ta0. 1, UCMONB3ys OTEIbHBIE (ha3bl YCTAHOBKH.

4.1.2. Ilpn ucnpiTanuu OnHO(DA3HBIM HANPSHKEHUEM H30JSIMKA KaOCIbHBIX W3ICIUI OJHA JKUIIa
(OTHOKUIIBHBIX MU MHOTOXKMJIBHBIX KAOENBHBIX U3JENUN) WIH TPyIa dJIEeKTPHUECKH COeIUHEHHBIX
KW (MHOTOXXWIBHBIX KaOEJBHBIX W3ICNUi) JOJDKHA OBITh COEIWHEHA C BBIBOJIOM BBICOKOTO
HAMpsDKEHUST UCTIBITATENbHON YCTAaHOBKHU. Jlpyras >kuja WMIW TpyINna >KWi, a Takke o0Ias
MeTajyiueckasi 000J04YKa, 3KpaH, OpOHsS WM CIEUUaIbHBIA 3JIEKTPOJ JOJKHBI OBITH COEIMHEHBI
ANEKTPUUYECKU MEXKITY COOOH U ¢ 3a3€MIICHHBIM BBIBOJOM yCTaHOBKHU.

[Ipn Hanuumm B kabene ONHOM WM HECKOJIBKUX CHEIHMAIbHBIX 3a3€MIISIFOIIMX WM HYJIEBBIX KHUII
MOCIIEIHUE JIOJDKHBI OBITh COEAMHEHBI C 3a36MJICHHBIM BBIBOJAOM YCTAaHOBKH, €CITM B HOPMATHUBHO-
TEXHUYECKOM JTOKyMEHTAllUM Ha KaOellbHble M3AENUs HE YKa3aHO, YTO 3THU KWJIbl JIOJDKHBI OBITH
WCIBITAaHBI TEM K€ HaIpsDKEHHWEM, YTO U OCHOBHBIC. [IpM Hanmumu Takoro ykasaHusl KaOelbHbIC
W3JENUS JOJDKHBI UCTIBITHIBATHCS KAK YETHIPEX KUIIBHBIE MITM MHOTOXXHUJIBbHBIE KaOesH 1Mo cxemaM S u 6
Tabm. 1.

4.1.3. UcnpiTanue kaOeiabHBIX U3JENIUN ¢ 00IIEH MeTalIMuecKoi 000JI04KOi (9KpaHOM), OpOHEH,
CHEIHAIbHBIM 3JIEKTPOJOM WM 0€3 HUX, UMEIOIIUX OJHY WM 0oJiee OTJAEIBbHO IKPAHUPOBAHHBIX KU,
JIOJKHO COOTBETCTBOBATh cxeme 1 Tadi. 2.

4.1.4. UcnplTaHe CHUMMETPUYHBIX YETBEPOK KOAKCHAIIbHBIX MArUCTPalIbHBIX KaOesnel TOJIKHO
COOTBETCTBOBATh cxeme 6 Tabi. 1, a KoakcHaabHBIX Map-cxeMe 2 Tadi. 2.

4.1.5. WcnpiTaHue 3alIUTHBIX MOKPOBOB KaOEMbHBIX M3AENUN JOJKHO COOTBETCTBOBATH cxeme 1
Tab. 3.

4.1.6. 3HayeHHEe WCHBITATEIBLHOTO HANPSDKEHUS, a TaKXe MPOJOHKUTEIBHOCTD BBIACPKKHU
KaOelIbHOrO H3JENMs MOJ HANpsSHKEHUEM JOJDKHBI OBITh yKa3aHbl B HOPMaTHBHO-TEXHHUYECKOM
JOKYMEHTAIIMHN Ha KaOeIbHbIe U3/IEeIH.

4.1.7. TlosicHeHHsI K CXeMaM HCIBITAaHHUS 3JCKTPUIECKON M30JSIMNA KaOCIbHBIX M3ACTHHA, a TaKkxkKe
MOSICHEHUSI K BBIOOPY 3HAUEHUS UCTIBITATEILHOTO HAPSKEHUS TaHbI B PUIIOKCHHH.

4.1.8. Ilpu wucnobplTaHUM TEpPBOHAYATIBHO NPUIIOKEHHOE 3HAYEHUE HAIPSHDKEHUS HE JIOJKHO
coctaBaTh Oosee 40 % 3HadeHHs ucnbITarenbHOro HampsbkeHus. [Ipu moaseme ot 40 go 100 %
3HAYCHUsI HCIBITATEIILHOTO HANPSOIKEHUS CKOPOCTh MOABEMa HE NOJDKHAa ObITh Ooinee | kB/c ms
3HAYEHUI HUCTBITaTeNbHOTO HampspkeHus 1o 60 kB BxmrountensHo u Oonee 2 kB/c nmns 3HaueHwmit
HCIBITaTEIbHOIO HAanpskeHus cBbiie 60 kB.

JlomyckaeTcs uisi 3Ha4eHU UCTIBITATeNIbHOTO HarpsbkeHus cBbiiie 200 kB, 94To0bI mepBoHaYaIbLHO
MPWIOKEHHOE 3HAYEHUE HAIpPsDKEHUsT HE COoCTaBisio Oonee 75 % 3HAaYEHUS HCHBITATEIbHOIO
HaMpsDKEHUs, a CKOPOCTh obeMa He cocTaBisiia 6osee 2 % 3HaueHHUs UCTIBITaTeIbHOTO HAMPSHKEHUS
B1c.

4.1.9. 3HaueHWE WCHBITATEIIBHOTO HAMNPSHKEHUS CIEAYeT TNOAACPKHUBATH C  JOMYCTUMBIM
OTKJIOHEHHEM 5 % B TE€UEHUE UCIIBITAHMSL.

4.1.10. Ilpu ompeneneHUH KPaTKOBPEMEHHOTO MPOOMBHOTO HAIPSKEHUS H30JSAIUA KaOCIbHBIX
U3JEeNUi HallpsDKEHHE JIODKHO TUIABHO MOBBIIATHCS 10 MPo0os 3a BpeMs oT 5 10 60 c.

4.1.11. Cuarue HanpspkeHus A0 40 % 3HaYeHHS HCHBITATEIBHOIO HAIMPSHKEHUS JIOJHKHO
MIPOU3BOIUTHCS IJIABHO MPH JIFOO0H CKOPOCTH, MOCTIE YeTr0 YCTaHOBKA MOXKET ObITh OTKIIIOUYCHA.

4.1.12. Tlpu wucCHbITAHUM TIOCTOSSHHBIM HANPSHKEHUEM 3a3€MJIAIOT  OTPULIATENIBHBIM  MOJIOC
YCTAHOBKH, €CJIM B HOPMAaTHBHO-TEXHHYECKOH JOKyMEHTAIlMM Ha KaOeJIbHBIC M3JeNHs HET APYTUX
TpeOOBaHMIA.

42 . McnpiTaHUEe MMIOYJIbCHBIM HANPSAKEHUEM

4.2.1. HUcneityemoe kabenbHOE u3aenue (€Cau B HOPMATHBHO-TEXHMYECKOW JOKYMEHTAIMH Ha
KaOeNbHbIC U3JIENINs HET APYTUX TpeOOBaHUN) ClIeAyeT MOABEPrHYTh ACHCTBHIO HOPMAJIBHBIX MOJIHBIX
10 UMITyJIbCOB TOJIOKUTENIBHON MOJISAPHOCTH U 10 MMITyJIbCOB OTpUIIATEIBLHOM MOJSAPHOCTH, a 3aTEM
HCIBITAaHUIO NEPEMEHHBIM HamlpspkeHueM. [IpomMexyToK BpeMEHHM MEeXAy UMIYJbCaMU OJUHAKOBOU
MOJISIPHOCTHU HE JTOJbKEH mpeBbimath 120 c.

4.2.2. AMmIuTyZly HMIyJbca M 3HAYEHUE HCIHBITATENIbHOIO HANPSDKEHUsS, a TaKKe YCJIOBHS
MIPOBEJICHUS] UCIIBITAHUSI YCTAHABIMBAIOT B HOPMATUBHO-TEXHUYECKON JOKyMEHTAIlMH Ha KaOelbHbIe
U3JIENHSL.
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43.cnpiTaHUuEe HANPSAXKEHUEM Ha NPOXON

43.1. TIluxkoBoe

3HAa4YCHUC

HUCIIBITAaTCIIBHOT'O

HaIPSIZKCHU A

JOJKHO

YCTaHOBJICHHOMY B HOpMaTHBHO-TCXHI/IqCCKOﬁ JOKYMCHTAllMU Ha KaOeJIbHBIC U3aCIu.
4.3.2. IlnxkoBoe 3HAYEHHUE HCIBITATEIIFHOIO HAIIPsAKCHUA CIICAYCT NOAACPKHUBATH C OAOIYCKACMbIM

OTKJIOHCHHEM 5 % B TCUEHME BCETO UCIIBITAHUS.

Tabmuua 1

CxeMbl HCTILITAHUA OAHO(AZHBIM

HanpsizkEHUEM 3HeKTpI/I'leCKOﬁ U301 UHA

Ka0eJbLHBIX N3aeJni 0e3
IKPAHUPOBAHHBIX KU

COOTBCTCTBOBATH

Yucao K
Ka0eJIBHOro
31T

Howmep
CXEMBI
UCTIBITaHU
i

KoncrpykrusHas
cxema KabenbpHOTo
W3IETHS

Cxema MIPUIIOKCHUSA
HCHBITATCIIBHOTO HAIIPAKCHUSA

Crioco0 MOIKITFOYEHNS
Ka0eJILHOTO M3IENHS

0e3 o01ein
METAIINYECKO

# 0007109KH,
JKpaHa, OpoHU

U HE

CHa0XKEHHOTO
CIIELIMAILHBIM

EKTPOJIOM

¢ oO1ei
METAIIINYECKO
# 000I0YKOH,
JKPAHOM,
OpoHeii mmu
CHa0YXEHHOTO
CIIEHHAIILHBIM
3JICKTPOJIOM

®© ©

iy

@,

=

&

E—U
I
019

-

1 mpotus 2

a) 1 mnporus
243 6) 2
npotus 1+3

1 mpotus 0

a) 1
2+0
6) 2
140

MIPOTHB

IIPOTUB

a) 1
2+3+0
6) 2
1+3+0
B) 3 mportuB
1+2+0 nmm

a) 142 mportus
3+0

6) 1+3 mportus
240

MIPOTHB

MIPOTHB
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oS
S

1~

®
& ®

-
=

Op®
Ss)

a) 1
2+3+4
6) 2 mporus
1+3+4

B) 3 mportus
1+2+4 umn

a) 1+2 mportus
3+4

6) 1+4 mporus
2+3

WU JULst
CUMMETPHYHBI
X Kabemeit
CBSI3U:

a) 1+3 mportus

IIPOTUB

a) | mporus
2+3+4+0

6) 2 mnporus
1+3+4+0

B) 3 TIpoTHB
1+2+4+0

r) 4 mnporus
14+2+3+0

WITH

a) 1+2 mportus
3+4+0

6) 1+4 mportus
2+3+0

B) 1+2+3+4
npotus 0




6 5u 6onee
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2+4

Kaxnmas xuna
MPOTHB  BCEX

OCTalIbHBIX
WK,
COCIMHEHHBIX
BMecCTe

WIH

a) BCE IKUJIBI
BCEX HEUYETHBIX
ITOBHBOB
MPOTHB  BCEX
KT BCEX
YETHBIX
MTOBWBOB, TIpH
3TOM
BHYTPEHHSIS
KU (mm
JKHITBI )
MIPUHUMAETCS
3a TIepBbIN
MIOBUB;

0) BCE
HEYETHBIC
JKHJTBI BCEX
ITOBHBOB
MPOTHB  BCEX
YETHBIX KM
BCEX IOBHBOB;
B) B cCiy4ae
HEYETHOTO
4yucna KWI B
MOBUBaX
JIOTIOJTHUTENbH
0 TIepBasi XKuja
MIPOTHUB
nociuenHeil B
KaXKI0M
MTOBHBE

WIH UL
CHUMMETPHYHEI
X kabenen
CBSI3U:

a) 143 mportus
2+4+0

0) 1+2+3+4
npotus 0

Kaxmas »xuma
NPOTUB  BCEX
OCTaJIbHBIX
IKUIL,
COEIMHEHHBIX
BMECTE c
oOmei
METAUTMYECKO
i 000JOYKOH,
JKPAHOM,
Opomelt  wnmn
CIeIHaTbHBIM
3JIEKTPOIOM
HNJIM BHCIIHUMHA
IMPOBOAHUKaAMU
WIIH

a) BCE IKHJIBI
BCEX HEYETHBIX

IIOBUBOB
IMIpOTUB BCEX
JKHJI BCCX
YECTHBIX

MOBUBOB, TPH
9TOM
BHYTpPEHHSIS
KHUITA (mnn
YKHITBI )
MPUHUMACTCS
3a NIEPBBIN
[IOBHB, O0OIIas
MeTaJUTNIeCKast
000104Ka,
9KpaH, OpoHs
WM
CIIeIMAIIbHBIN
AIIEKTPO/I-32
HOCJIEHUN
J(0):371:

0) BCE
HEYCTHBIC
KB BCEX
MTOBHBOB
MPOTHB  BCEX
YETHBIX  JKHUII
BCEX IIOBUBOB,
COCITMTHEHHBIX
c oOmei
METAUTHYECKO
W 000JI0YKOH,
9KPaHOM,
Oponelt  wim
CIeIHaIbHBIM
3JIEKTPOIOM;
B) B ciIyd4ae
HEYETHOI0
KOJINYECTBA




3 u bonee
(mockuii
Kabenp uin
TIPOBO)

MHOr0KHIIBHBI
1 nmapHoi
CKPYTKH

MHOr0KHIIBHBI
i TpoeuHOI
CKpPYTKH

|

Bce HeueTHBIE
JKWIBl TIPOTHB
BCEX  YETHBIX
KU

Bce xumer /,
COEUHEHHBIC
BMECTE TPOTUB
BCEX OKHI 2,
COEJUHEHHBIX
BMECTE

Kunel kaxmon
TPYIIIBL,
COCJIMHEHHBIC
BMECTE,
MIPOTHUB
OCTaJIbHBIX
rpyn,
COEJTUHEHHBIX
BMECTE.
I'pynny  xun
COCTaBJISIOT
BCE OKWIBI 1,
COCJIMHCHHBIC

JKHJI B ITIOBHBAxX
JIOTIOJIHATENBH
0 TepBas Kuia
MIPOTUB
MmocjieaHeir B
KasKJIOM
ITOBHBE,
COEIMHEHHOMH C
o0meit
METAITNYECKO
i 000JIOYKOH,
SKpaHOM,
Opomelt  wmm
CIIeNMaIbHBIM
AIEKTPOAOM

a) BCE
HEYETHBIE
JKUIIBI  TIPOTUB
BCEX  YETHBIX
KU,
COCTMHEHHBIX
c o0meit
METaJTHIECKO
i  000JI0YKOH,
SKPaHOM,
Oponeit U
CITEIHATEHBIM
3JICKTPOJIOM;
0) Bce 4YeTHBIC
JKUIIBI  TIPOTUB
BCEX HEYETHBIX
KU,
COETMHEHHBIX
c o0meit
METaJTHIECKO
i 000JIOYKOH,
9KpaHOM,
Oponelt  wmn
CIIEITUATEHBIM
3JIEKTPOIOM
Bce xumer 1,
COeTMHEHHBIC
BMecCTe,
MPOTHUB  BCEX
SKHIT 2,
COETMHEHHBIX
BMECTE H C
BHEIITHIUM
3a3eMJIEHHBIM
3IEKTPOIOM
Kubl kaxaon
TPYIIIEI,
COeIMHEHHbBIE
BMecCTe,
MOPOTHB KU
OCTaJIbHBIX
TPYTIIL,
COCTMHEHHBIX
BMECTE H C
BHEUITHUM
3a3eMJICHHBIM
AJIEKTPOIOM
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BMECTE, BCE

JKHJTBI 2,
COEIMHCHHEBIE
BMECTE, U BCC
JKHJIBI 3,
COEIMHCHHEIC
BMECTE

1 -cxema
HCIIBITAaHUS
nepBoit

TPYIIB KU
[IPOTHUB BTOPOi1
u TpEThEN
rpy1,
COCTMHEHHBIX
BMECTE;
Il-ananoruyno,
BTOpas rpymmna
KWI  TIPOTUB
nepBoi u
TpeThel;
IlI-tpetns
Tpymma  XKHil
MIPOTUB NEPBOI
1 BTOPOH

10

MHOTr0XHITBHBI
1 4eTBEPOYHOI
CKPYTKH

Bcee xuner 1 u
2’5
COEIMHEHHBIE
BMECTE,
MPOTHB  BCEX
xun 3 u 4,
COEUHEHHEIX
BMECTE

Bcee xuner 1 u
29
COEIMHEHHEIE
BMECTE,
NPOTHB  BCEX
xun 3 u 4,
COEAMHEHHBIX
BMECTE, H C
BHEIIHUM
3a3€MJICHHBIM
JIEKTPOJIOM

Ta0muma la

CxeMbl MCTIBITAHUA TPeX(Pa3HbIM
HanpsiZKeHueM 3J1eKTPHUYeCKOi U30IsANU

Ka0eJbHBIX U3eJni 0e3

IKPAHUPOBAHHBIX KU

Howmep
CXEMBI
HCTIBITaHU
s

Yucno xun
Ka0eJIbHOro
W3IEIUs

KoncTpykTHBHas cxema
KaOeJIbHOTO U3/1eNns

Crioco0 MpUIOKESHUS UCTIBITATSILHOTO
HaIpsKEHUS

Cnoco6
IMOIKJTIOYEHUS
Ka0eJIbHOro
W3IEIUs
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Q@E

0 Kaxnasa JKUJa

MIPUCOEIUHEHA K
OTAEIHHBIM
(bazam
WCIIBITATETbHON
1 ycraHoBkH, a
BHEILLIHUHI
3IEKTPOJ K
HYJICBOMY
3KUMY




i (cBbrre 4
KHUIT) C
OJTMHAPHBIMH
KHUITAMA

5 MHOr0>XHIIbHEL e s

Q0=

=15
=1

=
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Kuner
MIPUCOETUHEHBI K
JABYM (hazam
HUCITBITATEIIbHOMN
YCTaHOBKH, a
BHEIITHHAMN
SIIEKTPOL K
HYJIEBOMY
3KUMY

Kuner
MIPUCOETNHEHBI K
¢bazam
HCITBITATCIIbHOKU
YCTaHOBKH, a
BHEITHUH
DIIEKTPO K
HYyJIEBOMY
3KUMY
IIpousBoibHas
HeYeTHas >Kuja,
coeIMHEHHAs
MOOYepeNHo  C
KaXJIOM 4YeTHOM
JKUIIOMN,
MOJICOEANHEHA K
OJTHOM ¢aze
HUCITBITATEIbHON
YCTaHOBKH, a
OCTaJIbHbIE
SKUJIBI,
COCJIMHEHHEIC
BMeECTE,
MOJICOCIMHEHEI K
IpyTOH ¢aze

HCITBITAaTCIIHbHOKN
YCTaHOBKH, a
BHEIITHHAMN
BIIEKTPO K
HYJIEBOMY
3KUMY

Bce JKUJIBI,
pazleneHHble
mooYepeHo Ha
TpHU TPYTIIIEI,
MIPUCOCTNHEHBI K
OTAEILHBIM
¢dazam
HCITBITAaTEIIbHON
YCTaHOBKH, a
BHEITHUH
BIIEKTPO K
HYJIEBOMY
3aKUMY. B
ciydae
MHOTOIIOBHBHBIX
KaOeJIbHBIX
H3ICTIHA BCE,
COEIMHEHHEIE

BMECTE JKHIBI 1
IIOBHMBA, 3aTeM
JKHJIBI CMEXKHBIX
IIOBUBOB
MIPUCOEMHEHBI
MOCJIEI0BATEIbH




6 MHOr0KHJIbHBI
i mapHOHI
CKPYTKHU

7 MHOT0KHIIHHBI
i TpoeuHOH
CKPYTKHA

8 MHOTr0KHAIBHBI
1 YeTBEpOUHOMH
CKPYTKHU

o K ¢azam
HCITBITATCIIbHOKU
YCTaHOBKH, a
BHEITHUH
SIIEKTPO K
HYJIEBOMY
3aKHAMY.

Ecnu uncno xun
B IIOBUBE
COCTaBIISIET
3m+1, TO
MOCJIE THIOIO
KIITY ITOBUBE
MIPUCOETUHSIOT K
(dase, kK KOTOPOi
MpUCOENHEHA
sxuita 3m-1

Bce xwier 1,
COCJIMHECHHEIC
BMeECTE, BCE
JKHUTBI 2,
COeIMHEHHEIE
BMECTE
MIPUCOETNHEHBI K
(bazam
HUCIIBITaTEIbHOM
YCTaHOBKH, a
BHEITHUH
BIIEKTPO K
HYJIEBOMY
3KUMY

Bce oxmmer 1,
COeIMHEHHEIE
BMECTE, BCE
JKHJTBI 2,
COEIMHEHHEIE
BMECTE, U BCE
JKHIIBI 3,
COEIMHEHHEIS
BMECTE,
MPUCOETUHEHBI K
(bazam
HCIBITATEILHOM
YCTaHOBKH, a
BHEIITHHAMN
AIIEKTPOL K
HYJIEBOMY
3KUMY

Bce
COEJIMHEHHEIC
BMECTE >KHIBI 1
H 2 H®W BCe

COCIMHCHHEIC
BMECTE JKUJIBI 3
H 4
MIPUCOCTNHEHBI K
(bazam
HCITBITAaTCIIHHOKN
YCTaHOBKH, a
BHEIITHHAMN
BIIEKTPO K
HYyJIEBOMY
3KUMY
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Tabmnura 2

Cxema MCIIBITAHUSA YJIEKTPUYECKON H30JIAMN Ka0eJbHbIX U31eHil ¢ 0011ell MeTalIn4ecKoi
000J104K0i1, IKPAHOM, OpOHeii, CTIeHAJBHBIM 3JIEKTPOIOM WJIM (€3 HUX, MMEIIINX OJHY HJIH

0o0J1ee 0TAEeJILHO IKPAHUPOBAHHBIX KUJI

Howmep
CXEMBI
UCTIBITAaHHS

Ywucao K
Ka0eJIBHOro
HU3JETUs

KoncrpykTnBHas cxema
KaOeJIbHOTO M3/1eNns

Cnocob IOJAKIIOYCHHA KaOeIbHOro n3acimsa

1

2 u Oonee

(¢}

1,

2
IIPOBOJIHUKA

4 u 6o1ee
NIPOBOJTHUKOB

c =

9KpaHUPOBAHHAS JKHJIA;
— olmas MeTamIHmdecKas
000mouKa, SKpaH, OpOHS WIN
CICLHAITbHBIN SIIEKTPO,
COCIMHEHHBIE C 3a3eMJICHHBIM

HCTOYHUKOM HaIlpsDKEHUS;
HD-HeskpaHupoBaHHas KWa;

2, 3, 4, 5, 6, 7-xwmibl

Ka0eJIbHOrO U3ENNs

a)

1 mpoTus 2

@ @

2 nipotus 4

0)

a) Bce okpaHmMpOBaHHBIE XWJIBI TIPOTHB BCEX
9KPaHOB

6) Bce HeskpaHMpPOBAaHHBIC JKWIIBI BCEX HEUETHBIX
MOBUBOB MPOTHUB BCEX HEIKPAHHPOBAHHBIX JKHII
BCE€X YCTHBIX IIOBUBOB, IIpW 3TOM BHYTPCHHAA
KuJ1a (MJIH SKWJIBI) IPUHUMAETCS 3a MIEPBEIi IIOBUB,
obmas Merainyeckass 00O0JOYKa, JKpaH, OpOHs
WJIN CIIEHUANIBHBIH DJIEKTPO/I-3a TIOCIIETHUI TTOBHB
B) Bce HeskpaHMpOBaHHBIE >KHIIBI TPOTHB BCEX
OKPaHHPOBAHHBIX,  COEAMHEHHBIX CO  BCEMH
9KpaHaMu

r) Bce HeakpaHMpOBaHHBIE HEYETHBIE XMJIBI BCEX
TIOBUBOB TIPOTHB BCEX HEIKPAHUPOBAHHBIX YETHBIX
JKWJI BCEX IIOBHUBOB, COCIWHEHHBIX C 0OmeH
METaJUTNIECKOI 000JI0UKOMA, SKpaHOM, OpOHEH i
CIELUaTbHBIM JIEKTPOIOM, npu 3TOM
9KpPaHHPOBAaHHbIE JKWIBl B  HYMEpalud HE
Yy4acTBYIOT M HCTBITAaHHIO IO JaHHOH cXeMe He
MOJABEPTaroTCA. Ecniu B mnoBuBax OAUHOYHBIC
HEIKPaHUPOBAaHHbIC O KWIBI HAXOZATCS  MEXIY
JIBYMSI OKPaHHPOBAHHBIMH JKMJIaMH, TO TaKHe
JKUJIBI B HyMEpaluy HE YYacTBYIOT W HCIIBITAaHHIO
HE TIOJIBEPTaroTCsl.

n) Ilpm HedeTHOM  dYHCiIE  HYMEpPOBAaHHBIX
HE3KPAHUPOBAHHBIX KW B TTOBUBE HCIIBITHIBACTCS
JOTIOJTHUTEIBHO MIEpBast KHJIa IPOTUB IOCIEIHEN B
Ka)kKIOM  IIOBHBE, COEJUHEHHOM ¢  OOIen
METaJUINYeCKOil 000JI0YKOM, FIKpaHOM, OpoHeH HiIn
CIICIIMAJIbHBIM QJICKTPOAOM. OT0 HUCIIBITAHUC
MPOBOJIMTCS TOJIBKO B ClTy4ae, €Ciu MEXAy HepBOi
U TOCNeHeH HEeIKPaHWPOBAHHBIMHM JKHJIAMHU HeE
pacrojokeHa 1O KpailHeH ~— Mmepe  ojHa
SKpaHUPOBAHHAS KHJIa

WIH

BMECTO HCHBITAHUS 10 IIOANYHKTaM 2, O
HEIKPAHUPOBAHHBIC XKUJIBI B TIOBMBAX MOTYT OBITh
UCTIBITaHBI COTJIacHO cxeme 7 Tabm. 1 mo rpymmawm,
coJieprKaliM Gouee OJHOM  JKWIIBI u
paseieHHBIMU MEeXAy ~ co0oil  OTHeNbHO
SKpaHUPOBAHHBIMU KUJIaMH

a) Mexny  BHYTpEHHUM u BHELTHUM
MIPOBOHUKAMHU KOAKCHAIBHBIX Map

6) Mexay 5SKpaHaMHM KOAaKCHAJIBHBIX Iap MpH
HaJIMYUH U30JSIIUH MTOBEPX SKpaHa

IIpumeuanue.

HVcnibiTanust IpOBOISTCS IO KaXIOMY U3 CII0co0O0B 4, 0, 6, 2, O.
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4.3.3. lnuHa 3nexTpoaa / B MUIIMMETPax JODKHA 00ecreuynBaTh BpeMs IPUIIOKEHNUS HAIPSHDKEHUS
K HMCIBITYEMOH HW30JSIMHU, O000JIOYKE WIM 3alMTHOMY nuianry He meHee 0,06 c¢; /BBIYMCISIOT 1O

bopmyite
[=60 -v,

r7ie V-MaKCHUMaJlbHasl JIMHEWHAsI CKOPOCTh MPOXOXKACHUS Yepe3 AJIEKTPO]l U30JHMPOBAHHON >KHIIBI,
000JIOYKH HMJIH 3aI[UTHOIO IIIJIAHTa, M/C.

Jl7is SKCTPY3MOHHBIX JIMHUW C JIMHEHHOW CKOPOCThIO cBbIme 10 M/C momyckaeTcs HCIOJIb30BaTh
3JIEKTPOJI, OOECTICUNBAIONIMN BpeMsl TPHIOKEHHUS HCIBITATEILHOTO HAMPSHKEHUS K HUCHBITYeMOU
m3omsiiuu He meHee 0,002 ¢ mpu HCMONB30BaHUM YCTAHOBKH, OOECHEUMBAIOIICH 3a ATO BpeMs HE
MEHEE TpeX TMEPHOJIOB HCIBITATEILHOTO HAMPSKEHUS, a TaKKE CHUTHAIU3AIMI0 U PETUCTPALMIO
po0OeB, UMEIOIUX UTUTEIHHOCTD 2- 10 u 6onee.

Tabmuna 3
CxeMa MCHBITAHUA 3alIMTHBIX MIOKPOBOB Ka0eJbHBIX I/I3I[eﬂl/lﬁ
Homep |Ymcnoxun| KoHcTpykTuBHas cxema Crioco6 moIKITFoueHHs KaOeITbHOTO U3
CXeMbl |KabeapHOTO KaOeIpHOT0 U3ICITHs
UCIIbITaHUA u3aciuust

1 u 6omnee a) Ilpm wucnpITaHMM  HampsDKEHWEM  3aIIUTHBIX
IOKpPOBOB WJIM HX ‘IaCTeﬁ, PacCioJIOKCHHBIX MEKAY
METaJUTNYEeCKOil 000JI0UKOM (9KpaHOM) M OpOHEH, Bce
JKUJIbI Ka6eJ'IBHOFO n3aeians DOJIKHbBI 6BITI) COCANHCHbI
¢ 000J0YKON (3KpaHOM) H BBIBOJOM BBICOKOTO
HAIpsDKEHUS! UCIBITAaTENbHONW YCTAaHOBKHM, a OpOHs
JOJDKHA OBITH COEAMHEHA C 3a3€MJICHHBIM BBIBOJOM
UCTIBITATENHON yCTaHOBKH- 142 npotus 4+0
1-Bce  xuibl  KabelbHOTO

6) Ilpm wucnplTaHMM  HampsDKEHWEM  3alUTHBIX
W3S, 2-00mmas .

MTOKPOBOB MJIM HMX YacTeH, paclojO)KEHHBIX MOBEPX
MeTal4yeckass  00oyouKa .

METAJUTMYECKON 000I0YKH (TIPH OTCYTCTBHUH OpOHH),
(3kxpaH); 3 — BHYyTpeHHHE

BCE OKWJIBl KaOENbHOTO W3JETHA [OJDKHBI  OBITH
3aIIUTHBIE  TIOKPOBBL,  4- o . o

COCIMHEHBl C 0Omeil MeTauIn4eckoil 000I0YKOM
OpoHs; 5-HapyKHBIE

(3KpaHOM) ¥  BBIBOJJOM BBICOKOTO  HAMPSIKEHHS
3aIIUTHBIE TOKPOBBI . .

UCTIBITAaTEIbHON YCTAaHOBKH, a CHELHUAIbHBIA 3JIEKTPOJ
JOJDKEH OBITh COEJIMHEH C 3a3eMJICHHBIM BBIBOJOM
UCIBITATEIbHON yCTaHOBKH-1+2 IIPOTUB
CIELUaJIBHOTO AIIEKTPOAA
B) Ilpm wucnelTaHMM  HampsOKCHWEM  3alUTHBIX
MOKPOBOB MJIM HX YacTeH, PacHOJ0KEHHBIX IOBEpX
OpoHM, BCE KMIIBI KaOEIbHOTO M3JIENUsI JOJKHBI ObITh
COEQUHEHBI C OOmEd MeTaIMUeCKOoil 000JIOUKOM
(3kpaHOM), OpOHEH M BEIBOIOM BBICOKOTO HAIPSDKEHHS
WCTIBITATETIFHOW YCTaHOBKH, a CIICIHUANIBHBIA AIIEKTPOL
JOIDKEH OBITh COEAMHEH C 3a3¢MJICHHBIM BBIBOAOM
WCTIBITATEIbHON yCTaHOBKH-1+2+4 TIPOTHUB
CIELHMATBHOTO HIIEKTPOAA

44.00paboTKa pe3ylIbTaToOB

4.4.1. KabGenbHple M3JENHS CUMATAIOT BBIACPKABIIMMH HCTbITaHue 1o mn. 4.1 m 4.2, ecnu mipu
WCOIBITAHUM HE TPOU3ONLIO TPOo0Os M3O0NMALMK, OOOJIOYKM WM 3allUTHOTO muiaHra. [lpwu
BO3HMKHOBEHMHM TIpo0Osi Ha pa3JelaHHOM KOHIE KaOeiss WM B KOHIIEBOM Mydre (3amenke)
UCTIBITYEeMOE KaOelIbHOE M3/ICNIUE JIOJKHO OBITh BHOBB Pa3JieIaHO MJIM CHAOXKEHO KOHIIEBON My(TOoM
(3a7enKoi) ¥ WCHBITAaHWE JIOJDKHO OBITh MPOBEACHO MOBTOPHO B COOTBETCTBHH C TPEOOBaHUSMU
HACTOSIIIETO CTaHIapTa.

4.4.2. N3omsanuto, 000JI0YKY WIH 3alIUTHBIN [MUIAHT CYUTAIOT BBIJCPKABIIMME HCIBITAHUE TIO TI.
4.3, eclid TOCIIC HMCIBITAaHUS B M3OJSIMH, 000JOYKE WM 3alllUTHOM IIJIAHIE OTCYTCTBYIOT MECTa
po0oeB.
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5. TPEBOBAHMUSA BE3OITACHOCTH

5.1. DnexTpuyeckue UCHbITaHUSA KaOeNbHBIX M3JENUN JAOIKHBI IPOU3BOIUTHCS B COOTBETCTBUM C
NEHCTBYIOIMMHU TpaBWIAMM TEXHUYECKOW OSKCIUTyaTallud d3JIEKTPOYCTAHOBOK MOTpeOUTENed Hu
IIpaBUJIAMU TEXHUKHU 0€30MaCHOCTHU MPH 3KCILTyaTalluy 3JIEKTPOYCTAaHOBOK MOTPEOUTENEH.

5.2. WcnblTaTenbHble YCTAaHOBKU JIOJKHBI ObITH BbINOJIHEHBI B cooTBeTcTBUU ¢ 'OCT 12.2.003-91,
I'OCT 12.2.007.0-75 u neiCTBYIOIUMU IPaBUIIAMHU YCTPONCTB 3JIEKTPOYCTaHOBOK.

(M3menennas pepaxkuusi, Uzm. Ne 2).

5.3. UcnplTanue HampspkeHUEM Ha POXOJ]

5.3.1. UcnobiTyemast M30JIMpOBaHHAsA KWja JOJKHA OBITH 3alpaBiieHa B 3JIEKTPOJA M 3a3eMJIeHa Ha
OTJAIOIIEM U INPUEMHOM YCTPOMCTBAaX B COOTBETCTBUHU C TPEeOOBAHMSMM HOPMATHBHO-TEXHUYECKOMH
JIOKYMEHTAIH, YTBEPKJICHHON B YCTAaHOBJIEHHOM MOPSJIKE.

5.3.2. Kopmyc uCHbITaTeNbHOM YCTaHOBKM JOJKEH OBbITh 3a3eMJeH. Y OTJIMYHBIX OT
3BYKOYACTOTHBIX JIBEPLIbI BHICOKOBOJIBTHOI'O 0JIOKA JOJKHBI UMETh OJIOKMPOBKY U 3allMpPaThCsl.

5.3.3. HcnblTarenbHble YCTaHOBKM JOJDKHBI OBbITh 00OpYIOBaHbI 3BYKOBOM WJIM CBETOBOH
CUTHaJM3aluell, ykasplBarolled Ha mnpoOoil wu3onAuMU ucheiTyemMoro wu3genus. 5.3.1-5.3.3.
(M3menennas penakuus, U3m. Ne 2).

5.3.4. BanHHOYKM [UIsi MaWKKM TOKONPOBOSIIMX JKWUJ JOJDKHBI OBITh HAaJIEXKHO 3aKpEIUICHBI,
3a3eMJIeHbI U 000pY1I0BaHbI MECTHOH BBITSDKHOM BEHTHIISALIUEH.

5.3.5. Ha pabo4nx MecTax y UCIBITATEIbHBIX YCTAHOBOK, OTIMYHBIX OT 3BYKOYACTOTHBIX, TOJIKHBI
OBITh YJIOXEHBI TUAJIEKTPUYECKHE KOBPHKH; paboTarolliue JOJKHBI OBbITh OOECIeYeHbl CpeACcTBaMHU
WH/IMBUYJTBHOM 3aIUTHI M CHICIIMATbHBIMH W30JIAIIMOHHBIMU KaTHOpaMHu.

5.3.6. He nomyckaercsi MosiBIEHHE BJIarM y HUCHBITATEIbHON YCTAaHOBKM Ha JTUAJIEKTPUYECKOM
KOBpHKE, a TAK)KE HA UCTIBITYEMOM U3JIEIINU.

5.3.7. HcnelTaTenpHble yCTAaHOBKH, OTJIMYHBIE OT 3BYKOYACTOTHBIX, JOJDKHBI HUMETh
AIIEKTPOOIOKMPOBKY, KOTOPasi OTKITIOYAET BBICOKOBOJIETHBIN TpaHC()OPMATOpP, €CIIM TOKOIPOBOISIIAS
KHJIa He 3a3eMJIeHa WM 000pBaHa.

5.3.8. K paboTe Ha UCTBITaTENBHBIX yCTAaHOBKAX, OTIIMYHBIX OT 3BYKOYACTOTHBIX, JOITYCKAIOTCS
nuia, umerorue 111 kBanudukanmoHHyo rpymmy.

5.3.5-5.3.8. (U3meHennas pexaxuus, Uzm. Ne 2).

[IPUJIOJKEHUE
Ob6s3amenvroe

MHNOACHEHUSA K CXEMAM UCIHBITAHUA BJIEK'IPI/I‘IECKOI?'I n30J1 0
KABEJIBHbIX U3IEJIMU

Cxema 6 Ta0J1. 1 HacTOsIIEro cCTAaHAAPTA

a, 6, 6- CII0COOBI MOAKIIOYCHUS, IO KOTOPBIM HU30JIALUA KU TOABCPTracTCAd UCIIbITAHUIAM.
Yepr. 1

1. KoHCTpyKTHBHas cXeMa MHOTOXHMJIBHOIO  KaOEJIbHOTO  M3JeNHs, COCTOSIIEro M3
HEIKPAaHUPOBAHHBIX JKWJI, yKa3aHa Ha 4yepT. 1.
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2. Tlo cnocoOy MOAKIIOUEHUS @ WCTBITAHUIO TOABEPTalOT H3OJISIIUI0 KaXKIOW >KWJIBI TOJIBKO B
HaIpaBJIEHUSAX COCEIHUX KHUII B MPUJIETAIOIINX APYT K APYTy MOBUBAX.

3. Ilo cnocoOy TMOKIIOYCHHUS O WCHBITAHUIO TOJBEPTalOT H3OJSIIHIO KKIOW KB TOJIBKO B
HaIpaBJICHUSAX COCEIHMX KUJI B Mpeenax Kaxk10ro MoBUBA.

4. Ilpy HEYETHOM YHCIIE KUJ B MOBUBAX TEPBas U MOCIEIHSS KUJIbl B KAKIOM TMOBHUBE MOTYyYarOT
MIpU HyMepaluyu HeYeTHbIE HOMepa U MO coco0y MOIKIIOYSHHSI O OKa3bIBAIOTCS HE UCIIBITAHHBIMU 110
OTHOIIEHUIO K JPYr K JIpyry, MO3TOMY TpeOyeTcsl IOMOITHUTEIBHOE HCIBITAHUE 110 CHOCO0Y
MOAKITIOYCHHS 6.

Cxema 1 Tadu. 2 HacTOSIIEr0 CTAHAAPTA

HDO- neakpanupoBaHHas Kuwia; J- OTIEIBHO SKPAHUPOBAHHAS KUJIA; d, 0, 6, 2- CIIOCOOBI TIOAKIIOYCHHUS, TI0 KOTOPHIM
H30JIAUA KU TOABEPIracTCsa UCTIBITAHUSM.

Yepr. 2

5. OOmass KOHCTPYKTHMBHas CXe€Ma MHOTOXIJIBHOTO KaOEIbHOTO W3IEIHs, COICPIKaIIEro
HE3KPaHUPOBAHHBIE U OTJEIBHO SKPAHUPOBAHHBIE JKUJIbI, YKa3aHa Ha 4epT. 2.

6. Ilo cmocoOy TONKIIOYEHHS «a WCTIBITAHUIO TIOJABEPTalOT TOJBKO HM3OJISAIHMIO  KaXIOu
SKPaHUPOBAHHOM JKUJIBIL.

7. Tlo cioco0y MOIKIIOYEeHHsI 6 UCTIBITAHUIO TOABEPTAIOT M3OJIAINI0 KaXKI0W HEIKPAaHUPOBAHHOU
KUJIbl TOJIBKO B HAIMpPaBJICHUSX COCEIHUX HEIKPAHWPOBAHHBIX KU B MPHIIETAIOIUX APYT K APYTY
MOBHBAX.

8. [To crocoOy MOAKIIOUEHUSI 8 UCIIBITAHUIO TIOJBEPTaloT M3OJSIUI0 KAXKI0W HEIKPaHUPOBAHHOMN
YKUJIBI TOJIBKO B HAIIPABJICHHUSIX SKPAHOB OTACIIBHO SKPAHUPOBAHHBIX KUJI M OOIIETO dKpaHa.

9. Tlo crmoco0y MOKITIOYCHHS ¢ UCIIBITAHUIO TIOJIBEPTAlOT M3OJSAILUI0 KAXKIO0H HEIKPAaHUPOBAHHON
JKUJTBI TOJIBKO B HAMPABJIECHUAX COCETHUX HEIKPAHUPOBAHHBIX KUJI B MpeJiesiax KaKI0ro MoBUBa.

OTaenbHO HKpaHUPOBAHHBIE KWIbl HPU 3TOM M3 HYMEpAlUMU HCKIIOYAIOTCS, IMOCKOJIbKY HX
M30JISIUS UCTIBITAHA TI0 CTIOCO0Y MOIKITIOUEHUS d.

OnuHakoBbIE  HEIKPAHUPOBAHHBIE  KWJIbL,  HAXOJALIMECSs  MEXAY  ABYMS  OTIEJIBHO
SKPAaHUPOBAHHBIMHU KWUJIAMH, U3 HyMEpallMd WCKJIIOYAIOTCA, TIOCKOJbKY WX H30JSLIUS B
COOTBETCTBYIOIIMX HAMPABICHUSIX UCTIBITAHA IO CIIOCOOY MOIKIIOYCHHUS 8.

10. [Ipu HeyeTHOM UMCIIe HyMEPOBAaHHBIX HEIKPAHUPOBAHHBIX JKWUJI B IIOBUBAX MEPBAasi U MOCIEIHSIS
YKWJIBI B K&KJIOM TIOBHUBE MOJIYYarOT MPH HyMepaluu HEYeTHbIE HOMEPa U M0 CIOCO0y MOAKIIOUEHUS 2
MOTYT OKa3aThCsl HE MUCHBITAHHBIMU IO OTHOILICHUIO JIPYT K JIPYTy, MO3TOMY MOKET MOTPEOOBATHCS
JIOTIOIHUTEBHOE HCTBITAHWE C TMOJAKIIOUEHHEM Mo crnocody o. Ecnu Hywmepanuio HauaTh C
HEIKPAaHUPOBAHHOM JKWJIbI, NIPUIETAIOIIEH K OTACIBHO YKPAHUPOBAHHOW KWJIE, TO JIONOJHHUTEIBHOE
WCIBITAHUE MO CIOCO0Y MOAKITIOYEHHs] 0 He TpeOyeTcsl MOCKONbKY MepBas M TOCHECIHSAS SKHUIIBI
WCIIBITAaHBI B COOTBETCTBYIOIIUX HANIPABJICHUIX 110 CIIOCOOY MOIKIIOUECHHUS 6.

11. I'pynmbel HE3KpaHUPOBAHHBIX KUJ, PACIOIOKEHHBIE MEXIY OTIEIbHO 3KPaHUPOBAHHBIMU
YKUJIaMU, TOJOOHBI TUIOCKHM KaOCJIbHBIM W3JETHUSAM, TTO3TOMY H3OJISIIUS HEOKPAHUPOBAHHBIX KU B
HAMpPAaBIICHUSAX COCEAHMX KU B MpEJeNax Ka)JI0ro MOBHBA MOXET OBITh MCIBITaHA HE MO CIOCcoOaM
IONKJIIOYEHHS 2 U 0, 4 IO cXeMe 7 Ta0i. 1, OTHOCSIIENCA K INIOCKUM KaOEIbHBIM U3 IEIHIM.
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12. B HOPMAaTUBHO TEXHUUECKOM AOKYMCHTAIlMU Ha Ka0eLHbIE U3CJIUA 3HAYCHUA UCIIBITATCIbHBIX
HanpsOKeHUH JOJDKHBI yCTAHABJIMBATBCS C YYETOM TOTO OOCTOATENBCTBA, YTO MPHU HUCHBITAHUAX IO
croco0aM TIOJKITIOUEHHSI @ U 6 BO3ICHCTBUIO MCIBITATEILHOTO HANPSHKCHUS MOIBEPTAIOT U3OJISIIUIO
KHWJI OJMHAPHOM TONIIMHBI, a MO CIOCO0aM MOAKIIOUEHHS O, 2 U O- HM30JSLMIO KU JABOHHOU
TOJIITUHBI.

13. Eciin o6muit 3kpaH kKabeabHOTO M3/€IHsI HAI0XKEH HEMocpeACTBEHHO (0e3 Cios MOosCHON WIu
JIpyrof MpOMEXYTOUHOM HM30JIALMK) MOBEPX CKPYUYEHHBIX >KWUJI, TO MPH HCHBITAHUM U MO CIOCO0Y
MOJKJIIOUYEHHUS 2, a TaKXkKe 1Mo cxeme 6 Tabn. 1 (cnoco0 MOIKIYEHUs 6) W30MALUS KU OJUHAPHOU
TOJIMWHBI BHCIIHETIO IIOBMBA MOXKCET ITOABCPIraTbCsAa BOSI[eI\/'ICTBI/IIO HCIBITATCIIBHOI'O HAaIPsKCHUA,
PacCYMTaHHOTO Ha U30JISILIUIO ABOMHON TOIIUHBI.

B sToMm ciyyae ucribiTaHue 0 croco0y MOKITIOUEHHS ¢ WK 10 cxeMe 6 (crioco0 MoIKIIo4YeHus 0)
JIOJKHO OBITH MPOBEJICHO Pa3/JIeNIbHO B JBa IpHEMa:

HCIIBITAHUC BCCX KUJI BHCIITHECTO ITOBHMBA NPOTUB O6HICFO OKpaHa,

UCTIBITAHUE BCEX JKMJI MO CIOCO0Y MOJAKIIOYEHHUs 2 WK 1Mo cxeMe 6 (crmocod moakmoueHus 0) ¢
MIPUCOCTMHEHUEM BHEITHETO MTOBMBA K O0IIEMY SKpaHy.

14. IIpu ucnbITaHUAX 1O CIIOCOOAM MOJKIIOUYEHUS 6, 2 ¥ 0 3KpaHbl OTAEIBHO SKPAHUPOBAHHBIX KU
HE JIOJDKHBI OBITh COCIUHEHBI C OOMICH METAIMYEeCKOH O000JI0YKOM, JKpaHOM, OpoHEH wiH
CHELUANbHBIM 3JIEKTPOAOM, YTOObI HCHBITATEIbHOE HAIPsDKEHHE, NPHUKIAIbIBaeMOe K JBOHHOMN
TOJNMWHE HU30JAOUHU HEIKPAHUPOBAHHBLIX JKHWJI, HEC OKa3aJoCh IMPHIOKCHHBIM OJHOBPEMCHHO K
OJMHAPHOM TOJIIIMHE H30JSLMUM HEKOTOPbIX M3 JTHX KW, HPUIETalolUX K OTAEIbHO
OKpaHUPOBAaHHBIM JXHUJIAM.
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