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AJTTOPUTM BbIBOPA Y3UTI
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MpuHumn Bb160pa Y3UI ¢ noMoLLbio anropuTtmMoB

AO HIMO «Ctpumep», Kak Npou3BoAMTESlb YCTPOWCTB 3alUmThI
OT WUMNYNbCHbIX NepeHanpskeHnn — Y3UI cepun «PUD», ra-
PaHTUPYeT BbICOKOE Ka4eCTBO W3AENWIA, BbINOSHASA KOHTPO/b
Ha BCex aTamnax TeXHOMOrM4eckoro npouecca. lpu stom obe-
cnevnTb 9MMEKTUBHYIO 3aLUMTY 0OOPYAOBaHMA 3a CHET Bbl6Opa
ONTUManbHbIX XxapakTepncTunk Y3WI1, cxemMbl Ux NOAKIHOHEHNS 1
MeCTa YCTaHOBKM MOXHO TOMBbKO B AMasnore ¢ 3aka34ymKoMm.

YHuBepcanbHble anroputmbl Belbopa Y3UI «PUD-3» paspabo-
TaHbl Ha OcHOBe TpeboBaHuii cTaHaapTos TOCT P M3K 62305-
4-2016 n FTOCT P M3K 61643-12-2011 ¢ y4eToM MHOroobpasus
NCXOAHbIX A@HHbIX, 1 MOMOratoT OTBETUTb Ha BOMPOChHI:

1. Kyaa noctasutb Y3UM?

2. Kakom knacc Y3WI Bbibpatsh?

3. Kakne napametpbl Y3WI BbIGpaTh?
4. o Kakon cxeme noakntounTb Y3MIM?

ANropuUTMbl B UTOre MpuBedyT MONb30BaTeNsd K KOHKPETHbIM
ycTponcTBam 13 katanora Y3UM «PU®», oTBevarowmMmM nMmeH-
HO ero NoTpebHOCTAM. 117 aTOro Hy>XHbl MUCXOAHbIE AaHHbIE NO
3aLMLLaeMOMY OOBbEKTY, KOTOPblE aHaNU3NPYHOTCA «3a KagpoM»
C Y4ETOM pUCKa BO3LENCTBMSA, PACMONOXEHNS UCTOYHMKA U MPU-
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eMHMKa MOMEexXM, KaHana pacnpoCTpaHeHUs nepeHanpsikeHui
(MH), cBsI3ei NoO 3a3eMNEHNIO U T.0.

Anroputmbl A, B n C oxBaTblBalOT caMble OMacHble CUTya-
UMW pasBUTUA NepPeHanpsXXeHnii 1 No3BoNAIOT BbiopaTb Y3
N5 3alUMTbl OCHOBHOrO O6OPYLOBaHWSA Ha MEPBON CTyMeHW.
AnroputMm D peanusyeT 3awmTty 60siee YyBCTBUTENBHOrO 060-
PYAOBaHMS, pa3MeLLEHHOro BO BTOPOW M MOCNEAYHOLMX 30HaX
C TOYKM 3peHNA 30HHOM KOHLENLMM MOSTHUE3aLLNTbI.

[na Havana Hy>XHO onpefenuTbes, Yto 3awuwaem. OT OTBeTa
3aBWICUT, Kakme 13 4-x NPeAsIoXKeEHHbIX anropuTMOB ByayT 3aaei-
CTBOBaHbl Npu BblGope Y3WI, a MMeHHO, AOCTAaTOYHO NN 3aLUn-
TUTb «nepudepunto» o6bekTa (BBOAHON LWMT, NEPUMETPanbHble
CUCTEMbI KOMMNEKCHOW 6€30MacHOCTU, Hapy>KHOe OCBeLLieHMe)
NNW HY>KHO 6onee rNyeoKoe orpaHnYeHne NepeHanpsiXKeHnn BHy-
TPV 3[aHns ANg 3aliMTbl YyBCTBUTENIbHOW annapaTypbl. B nep-
BOM C/lydae AOCTaTO4YHO OHOW CTYMeHW 3aliuTbl C MOMOLLbIO
Y3WM | nnwm Il knacca, BO BTOPOM — noTpebyeTca opraHm3aums
KacKaAHOM 3alMTbl Y KOOPAMHALMSA COBMECTHOM paboTbl Y3
Pa3HbIX CTYMEHEN.
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Kak BbINOJIHSIETCA OLleHKa BeJIM4YUHbI BO3A9VICTBMSI

YT06bI BbIBpaTh NapameTpbl Y3UI Heob-

NansW XOAMMO OLEHWTb BEMYMHY TOKa MOSTHUW,

06BEKT nposog B/ KOTOpbIN NoTeyeT Yepesd Y3 B MecTe ero

QOweKT YCTaHOBKW. [1/19 3TOr0 HY>KHO 3HaTb, CBA-

3aH N1 06BbEKT Yepes PE-MPOBOAHWMK C APY-

- MM 3a3eMsIoLLMM  yCTpoicTBOM (3Y),

FU YCMIOBHO HaxoAaWMMCA Ha pacCTOAHUM

L N 6onee 100 M. Hanunune Takon cBS3M MO-

BAMSAET (B CTOPOHY YBENMYEHNS) Ha BeU-

YMHY Pa3HOCTW MOTEHLMANOB, MPUNOXKEH-

HOM K M30nsunmM 060pyAOBaHNS B MecTe
yaapa MOMHUN.

NpOBOA NNHUK

Ecnn OT 06bekTa, MMEIOLLEro MOJHMesa-
LWNTY, HET OTXOAALLMX NIMHWIA (T.€. O6BEKT
= 3Y obvex co cBoeit TT), To 4S8 PacyeToB MpUHU-
1 MaeTcs cxema 3aMeLLeHus pucyHka 1, a.

3aech Npy yaape MOMHAM B O6BEKT TOK

I NpoTeKaeT Mo TOKOOTBOAAM W KOMMYy-
HWUKALVAM BHW3, HA BEPTUKANbHbIE U [O-

3yTn

3yTn

Puc. 1 — Cxembl 3aMeLLeHns AN OLeHKM TOKOB Yepe3 Y3WIT npu Hannumm y o6bekTa

CUCTEMbI MOJTHUE3ALLMTBI: @) OTXOAALLMX NIMHUIA HET; 6) OT 06bekTa OTXOAUT AnHKA 0,4 KB PU30HTasbHble KJT BEpXHNX aTael Ha-
BOAMTCA HanpsbkeHue. Tok yepesd Y3,
2) l @ l l B 06LLEeM cryYae, HEGOMbLLON.
Ecnn oT 06bekTa, UMEeIoLLIEro MosiHnesa-
nposog B/l nposog B/ nposog B s LwmnTy, otxoAAT BJ1 nnn KJ1, To ans pacuye-
_— Tﬂﬁ_Drm_F TOB MPUHWMAETCH Cxema pucyHka 1, 6.
™ N wsonwn__ T MNpv yaape MOAHUM NOTEHUMAN 3a3emMns-
[] o toLLIero yCTPOVCTBa O6beKTa BO3PACTaET,
— o
N % g > HO MNPV 9TOM NOTEHLMAN NPOBOAHMKOB OT-
3 3 & GQ XOAALLEN NINHUW CO CTOPOHbI TT1, yCI0BHO,
@ v
g g g He n3meHnTCs. TOK, MPOTEKatOLLMI Yepes
cC cC

°© © “ Y3WI, 3aBMCUT OT COOTHOLLIEHWNSI COMPO-
W %y - sy TUBNEHWI npOB?AHMKOB JIMHUN 1 3a3em-
NSOLLIErO YCTPOICTBA U, B 06LLIEM ClyYae,

) ) : ) BENNK.

3Y 06beKT

Q Ecnu NpuHATO, YTO yAaap MOMHUKM Hero-

= CpeACTBEHHO B 0OBbEKT HEBO3MOXKEH

HaBeJeHHoe HanpsxeHune

6) (O6bEKT He MMEET MOJSHME3ALLMTbI), TO
' B 9TOM Clly4ae pUCK MOBPEXAEHNS 060~

nposoa B/l ez . PYAOBaHWA NOABAAETCA NPU HaNYUK OT-

_ S XOAdALLe OT 06bekTa BO3AYLIHOW NUHWK

T W oo 0,4 kB. 9TOT pwcK ycyrybnseTcs, ecnu

[] - BJ1 npoxoguT no OTKPbITOW MECTHOCTHU

R Y o) g : (pucyHokK 2, a). B aToM cnydae npw yaape

% 5 5 G" MOSIHUK B BJ1 €€ nsonauma nepexkpoercs,

g g g a Tok Yepes Y3UI 6yaeT MakcrMasbHbIM,

) E E 0CoBeHHo Npu 6anskoM yaape. Ecnm oTxo-

3y TN 3y 3y 3y asuana BJ1 0,4 kB akpaHupoBaHa cocef-
1 1 1 1 HUMW 06BEKTaMK, TO NPU yAape MOSHWUK
no6ansocTn oT BJ1 Ha ee MpOBOAHMKAX

3y°6’°e”ag NOSIBUTCA HaBeLEeHHOe MnepeHanpsxeHue,

ONd 3aumnTbl OT KOTOPOro AOCTaTO4YHO

Puc. 2 — Cxembl 3aMelleHns 15 OLEeHKM TOKOB Yepes Y3 Y3UM knacca Il (pucyHok 2, 6)

~1 NPV OTCYTCTBUM Y 06BEKTA CUCTEMbBI MOJHUE3ALLUTbI U HANUUMK oTxoasALLel BJ1 0,4 kB

‘| a)oTtxogAaujas B/ npoxoguT no oTKpbITON MecTHOCTK; 6) oTxofsalas BJT akpaHupoBaHa
|| COCefHUMM OBBEKTaMM
—
/ N\
A4
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Kak Bbi6bupaeTcs cxema noaknioueHusa Y3UI

CxemMa nogrstoderHns Y3UIT B ceTb 3aBUCUT OT PaCroioXeHms
NCTOYHMKA NMOMEXU 1 ToYKM 3a3emneHns PEN 1 N npoBogHK-
KOB. B obliem cnydyae nepeHanpsXXeHns AenaT Ha cuHdbasHble
(HecMMeTpKYHbIE) 1 MPOTMBOMA3HbIE (CUMMETPUYHDBIE). CUH-
a3Hble NoOMexn BO3AEWCTBYHOT Ha M30ASUMIO 1AM 060pyAo-
BaHMe MeX[y MPOBOAHMKAMM U 3a3emsieHnemM (Mo Cxeme npo-
BOfA-3a3eM/ieHne), NpoTnBodasHble — Mexay MPOBOAHUKAMM
OfiHOW KabenbHoM NMHKMK (Mo cxeme NMpoBoA-NpoBof). CooTBeT-
CTBEHHO, MPOTUBOMAa3Hble MOMEXM XapaKTepHbl /151 Y4acTKOB
CETW, Ha KOTOPbIX OAWH W3 MPOBOAHMKOB 3a3eMJieH, TO eCTb
pasHble NPOBOAa HAaXOASTCA B PasHbIX YCNOBUSX C TOYKM 3PEHNSA
PasBUTUS MepeHanpsikeHuin. CuHbasHble NOMeXM xapakTepHbl
[N151 y4aCTKOB, Ha KOTOPbIX MPOBOAHUKM HAaxXOAsaTCA B OAMHAKO-
BbIX YCNOBUSAX.

B 3aBMCMMOCTM OT BMAA OXMAAEMbIX MOMEX MPUMEHSETCS
ofHa M3 ABYyX CxeM BkroYeHnsa Y3WI, KoTopble NpuBefeHbl Ha
pucyHke 3 (a) u (6) Ha Npumepe ofHOhA3HOW CETU C CUCTEMOW
3asemMnennsa TN-S. Cxema (a) npefHasHadeHa, B NepByrO oue-
peab, ANs 3alUTbl OT NPOTMBOMA3HbIX NMepeHanpsaxXeHnin (npo-
BOA-NpoBofa), cxema (6) — OT CUHbasHbIX NepeHanpsaxeHuit (Mpo-
BO/-3a3EMJIEHNE).

L L
N N
PE PE |

Puc. 3— Cxembl BkAtoYeHns Y3UIT ana sawmThbl:
a) oT NpoTnBOMasHbIxX MNH; 6) OT cnHdasHbIX [MH

O6uienprHATO cxeMy ycTaHoBkM Y3 0603Ha4vaTh Kak «X+Y».
Ecnn Y=0, To Bce Y3WIT ycTaHaBNMBatOTCA MexX Iy NPOBOAHMKAE-
Mu cetu n PE-nposogHukoMm. Ecnn Y=1, To oamH Y3WI nogknto-
YaeTca Mexy 3a3eMeHNEM N HYNIEBbIM NMPOBOAHUKOM, OCTallb-
Hble Y3WI noakntodaroTes mMexay (dasHbIMU NpOBOAHUKAMM
N HYNIEBbIM.

Ha cxemax pucyHka 4 Ka4eCTBEHHO NosicHAETCHA 9 HOEKTUBHOCTb
npuMeHenns Y3WI, BKIKOYEHHbIX B TPEXNPOBOAHYO OAHOMAs-
HYHO CETb 4151 3aLLMTbl 060PYA0BaHUS MO cxeMe «1+1» nnm «2+0»,
B 3aBMCUMOCTM OT TWMa BO3AENCTBYIOLLMX NMOMeX. PaccmaTtpu-
BaKOTCA YCMOBHbIE ClyYau, Korga nepeHanpshkeHne pa3srBaeT-
cA Tonbko no dasze (MpoTnBodasHbie MOMEXM) UK TOMIbKO MO
PE-npoBoaHWKY (CvHMa3Hble nomexu). PabourmMm anemeHTamm

AO «HIMO «Ctpumep» © 2020

Cny>kaT BapuCTOpbl. AHaNN3MPYEeTCA OCTATOMHOE HampsKeHue
Up, npunoykeHHoe K nsonaummn obopyaosarus (L/N).

1. Y3WIM noaknroyeHo no cxeme «1+1», nepeHanpsaXKeHne passu-
BaeTcA no ase > AU = Up.

HanpsixkeHre AU, npunoxeHHoe K 060pyj0BaHNIO, paBHO OCTa-
TOYHOMY HanpshkeHunto Y3, T.e. ero ypoBHHO 3alUTbI.

2. Y3WIM nogkntodeHo no cxeme «1+1», nepeHanpsaXKeHne passu-
BaeTtcs ¢ 3emnun > AU = Up.

HanpskeHne AU, NpunoxeHHoe K 060pyA0BaHNIO, TakyKe PaBHO
OCTaTOYHOMY HanpsaxeHnto Y3WIT, T.e. ero ypoBHIO 3aLUmThl.

3. Y3WI nogkntoyeHo no cxeme «2+0», nepeHanpshkeHne passu-
BaeTcA no dase > AU = 2Up.

Hanpsi>xeHne AU, npunoxeHHoe K 060pyA0BaHNIO, paBHO YABO-
€HHOMY OCTaTo4HOMY HanpskeHuto Y3WI. B criyyae npumene-
HVA B STOM CXeMe ABYX PaspALHWKOB OCTAaTOMHOE HamnpsKeHWe,
MPWUNOXeHHOe K 060PYAOBaHWIO, ByAEeT PaBHO YPOBHIO 3aLLUUTbI
OLHOTO paspAfHMKa.

4. Y3WI noakno4eHo no cxeme «2+0», nepeHanpsixkeHne passu-
BaeTcs ¢ 3eminm > AU = 0.

HanpsikeHne AU, NpunoxeHHoe K 060pyA0BaHWIO, PaBHO HYJIHO,
MOCKOJIbKY MPOVCXOANUT BblpaBHUBAHWE NOTEHLUMANoB hasHoro
Y HYNeBOro NPOBOJHUKOB OTHOCUTESNTbHO 3EMIIN.

Takum o6pasoM, ansa cetr TN-S cxema «1+1» («3+1») pekomeH-
flyeTcs Kak Hanbosnee yHvBepcanbHas B CiyyvasXx, Korfa UCTou-
HUK MepeHanpsikeHnst He onpeaeneH. Cxema «2+0» («4+0») ana
cetn TN-S npuMeHseTcs, Koraa nepeHanpshkeHne pasBmMBaeTcs
¢ 3emn1 (Hanpumep, ANs 3alWTbl CBETOAVOAHBIX CBETUTBHUKOB
npv yaape MOMHWUW B MayTy OCBeLLEHWA, COBMELLEHHYHO C MOJT-
HMEOTBOLOM).
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AU=U, AU=U,
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Cxema nogkntodeHns Y3UIT: «T+1» Cxema nogkntodenns Y3UIT: «T1+1»
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3. Momexn «NpoBoA-NPoBOA» (MPOTUBOMA3HbIE) 4. [omexn «NpoBoA-3eMnst» (CUHMAa3HbIE)
Cxema nogkntodenuns Y3UIT: «2+0» CxemMa nogktodenmnsa Y3UIT: «2+0»

Puc. 4- 3ddekTnBHOCTb patoTbl YT B cxemMax NoaKItoueHUs AN 3alnTbl OT NPOTMBOMAa3HbIX «1+1» U cuHbasHbIx «2+0»
nepeHanpsaxeHnin (YNpoLLEHHO OLIEHEH YPOBEHb OCTATOYHOIO HanpsikeHus Up, MPUIOXKEHHOMO K n30AaLmnmn obopynosaHng L/N)

www.streamer.ru
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Anroputmbl

Anroputm A: Beibop Y3UITT nepeor cTyneHy (3awmta BPY. TP v T.n.)

Moaxon K 3alimTe o6bekTa ¢ NpuUeraroLein Tepputopuein gon-
»KeH HaumHaTbcs ¢ Bblbopa Y3WI ansa ycTaHOBKM BO BBOAHOE
pacnpefenuTensHoe yctpoicTeo (BPY) no anroputmy A.

Ocoboe BHVMMaHWe 3alumnte BPY crneflyeT yaenatb nNpu Haanymm
BbIXOASALIMX 3a npefenbl o6bekta AnHuii 0,4 kB (BST nnu K1)
B CJIy4ae, eCnivi BO3MOXKEH MPSAMON yaap MOMHUM B 3aLUyMLLIaeEMOe
3AaHne nnu coopyxkeHune'. Ecnmn y obbekTa ecTb BHELLHAS MOJHM-
ezalmTa (CTEPXKHEBbIE MOMHMEOTBOAbI WM MOSHMENPUEMHAS
CeTKa Ha KPOBJIE), UM OH PACTOSIOXKEH Ha OTKPbITON MECTHOCTH,
NN JOMUHUPYET MO BbICOTE OTHOCUTENBHO OKPYXKarOLLMX 30aHNIA
WM AEPEBBER), TO MPSMON yAaAP MOJIHMM BO3MOXEH (PUCYHOK 5).
[Nna orpaHnYeHnsa nepeHanpsikeHnii Bo BPY HeobxoaMMo UCMosb-
30BaTb Y3WI knacca | unu I+11. Ecnn otxogamx nvHnin 0,4 KB HeT,

MonHneoTBoA
Ha 30aHuUK
»‘L'.A'. "/ -
NESSN
20
B nsi

=2\
1111
ayTa
oCBeLLEeH

T

TO AnA 3alWuTbl BPY goctatoyHo yctaHoBuTh Y3WIT knacca Il. Ha-
npumMep, B 3alLMLLAEMOM 3[aH1W eCTb BCTPOeHHas TpaHchopMma-
TopHas noAacTaHums 6-10/0,4 kB.

Ecnuv yaap MonHuMM B 06BbEKT ManoBeposiTeH, HaNpUMep, 06 bekT
PaCroNOXeH B OKPYXXEHUW BbICOKMX COOPYXKEHWUI UMW OePEBb-
€B, TO 3aWmTa BPY ¢ nomoulbto Y3WUI knacca I+l Tpebyetcs
B C/ly4ae, eCnvm NpsMon yaap MOSTHUM BO3MOXEH B OTXOASILLYHO
BJ10,4 kB? Ecnun BJ1 0,4 KB akpaHupoBaHa, To foctatodHo Y3
Knacca Il Anga 3awmTbl OT HaBEe[EHHbIX NepeHanps>KeHNN.

Ecnv y o6bekTa HET BHELUHEN MONHMEe3alWTbl U OTXOASALLMX
BJ10,4 kB, To ycTaHoBKa Y3WI He TpebyeTcs.

Puc. 5- Mpunmep 06bekTa C BHELLIHEN MONHMWEe3aLLImMToN 1 oTxoasLelt B/ 0,4 kKB

"Mpv yoape MOMHWW B 3[aHue noTeHuman 3a-
3eMstoLLEero ycTpoicTea (kopnyca BPY 1 T.1.)
YBEIMUYNTCS OTHOCUTENIbHO MNOTEHLMana 3asem-
nsoLLero ycTpoictsa (3Y) aneKTpoycTaHOBOK
Ha NPOTMBOMOMOXHOM KOHLE nnHnin 0,4 KB. 3Ta
Pa3HOCTb MOTEHLNANOB C HEKOTOPbIM KO3(MHu-
LUMEHTOM ocnabnenus 6yaeT NpuioXeHa K n3o-
nauuv BPY. Hanpumep, Hynesow NpoBOAHUK M-
TaroLLen O6BEKT IMHWK 3a3EMIIEH CO CTOPOHbI
MCTOYHMKA MepeHanpshkeHun — TpaHchopma-
TOpHo#t noacTaHuum (TTM), u sonmposaH oT 3Y

AO «HIMO «Ctpumep» © 2020

o6beKTa. HanpsikeHne Ha M30nauUmMmn HyneBoro
npoBoAHMKa 6yfeT paBHO Pa3HOCTM MOTEHLW-
anoB mexny 3Y o6bekta 1 3Y Tr1. BenuunHa
3TOM PasHOCTM MOTEHLMaNoB AOCTUraeT [Je-
CSITKOB M COTEH KMIOBOSLT, T.K. 3a3eMstoLme
YCTPOWCTBA CBA3aHbI MeX/y CO60W TONbKO No-
cpencTesoM PE nnu PEN-npoBogHuKa, nagenvie
Hanps>KeHNst Ha KOTOPOM MpW MPOTEKaHUM TOKa
MOSIHUN ByAeT 6onblMM. [ns orpaHnyeHus
nepeHanpsiKeHnin HeO6XoAMMO UCMONb30BaTh
Y3WM.

2Mpw yoape MonHUM B oTxoadulyto BJ1 0,4 kB
noTeHUMan n3onmpoBaHHbIX NpoBoAoB BJT (Hy-
neBot 1 asHblii MPOBOAHMKM) 3HAYUTENBHO
BO3pacTaeT OTHOCUTENBHO NOTEHLMaNa 3a3em-
NALLEro ycTPoicTBa 06bekTa. [03TOMY Hanu-
4ue BJ1, npoXofALLmMX MO OTKPbITOM MECTHOCTH,
TaK)Ke aBAsSeTCs NoBOAOM ANs 3aWnTbl BPY
C nomoLbto Y3UIT. Mockonbky 3HaunTebHana
4acTb TOKa MOSHMM ByAeT npoTekaTb Yepes
Y3WMM, To Heo6xoamMmo npumMeHsaTs Y3WIT knac-
calwnum I+l




ANTOPUNTM A
Bbibop Y3UIM nepson cTynenn (3awmta BPY, TPLL)

ofAHa

» CKO/bKO (a3 > Y3WM knacc [+l
B ceTn? i PUG-3-I+11 255/25 (1+1)
na
Kakas cuctema CKONbKO a3 ogra JaAienace ectb N? —> Y3UM knacc 1+1]
333eMNeHUS B ceTn? = 2x PUD-3-I+11 320/25 (1) YeT PU®-9-1+11 255/25 (3+1)
ucnonbayetca? Tpu
croTbeyeTe \ Y3WI knacc [+l
Y3WI knacc [+1

PU®-3-I+1 255/25 (3+0
PU®D-3-I+11 255/25 (4+0) /25 (3+0)

[pe Touka

"
TN-S, TN-C paspeneHus = _ CKONbKO a3 onva Y3MMknace I+l
’ e ARSI > Bcetn? > PU®-3-1+11 320/25 (1)
NPOBOAHUKOB? TPy
Hefaneko
R CKOJbKO a3 _omHa_ Y3WM knace I+l Y3UM knace 1+11
e PUD-3-1+11 255/25 (1+1) PUG-3-1+11 255/25 (3+0)

Y3WI knacc [+
PU®D-3-1+11 255/25 (3+1)

Ectb BJ1 unun KJ1 0,4 kB

CKOMbKO a3  ogna Y3 knacc I+1
Y o6beKTa eCTb BHeLHsA (ecTb cBSI3b C yAaneHHbIM SEETR —_—
MOJIHMe3awmTa (B 06BbeKT 3a3eM/IAIOLLUM YCTpOﬁCTBOM)? : TPH PUD-3-1+11 275/12,5 (1+1)
BO3MO)KEH YAap MOJIHUM)? \ na
ectb N? —> Y3WM knace I+I1
V3 knace | \Ier PU®D-3-1+11 275/12,5 (3+1)
CKOMbKO a3  ogra
B ceTu? = 2x PUD-3-1275/12,5 (1) Y3WM knace I+l
Kakasa cuctema oW
EcTb BJ1 0,4 KB 3a3eMeHuns \ PU®D-3-1+11275/12,5 (3+0)
(ecTb UCTOYHMK —@* m g vicnonbayetca? Y3 knace I+1
nepeHanpsiKeHui)? BJl npoxoaut
no OTKPbITOMN PUD-3-1+11 275/12,5 (4+0)
MECTHOCTU
(BO3MOXKEH loe Touka onra
. a3meneHms cKonbko pas —> Y3UI knacc |
npAMon yaap TN-S, TN-C pa3f an0M ¢ Y3UT/ HeT >
MonHuu B BJ1)? N u PE pAA > B ceTu? PU®-3-1 275/12,5 (1)
Y3WUI He HyxeH NpoBOAHUKOB? P4
' e CHO Y3WM knacc I+l
30-100 M CKOJIbKO a3  ogna Y3WM knacc |+l
B ceTn? PUD-3-1+1l 275/12,5 (3+0)

PU®D-3-1+11 275/12,5 (1+1)
Ton

Y3WIM knacc I+l
PUD-3-1+11 275/12,5 (3+1)

Kakas cucrema
3a3eMieHus

CKONbKO a3  ogna
ucnonb3yetca? —_ Y3Wn knace Il
y B ceTun?

CKONbKO a3  opa y3uiknace i
2x PUD-3-11 320/20 (1) AT —_—
Tou : Tom PU®D-3-11 275/20(1+1)
Y3WM knacc |l \ na
ectb N? —> Y3UM knacce Il

PU®D-3-11 275/20 (4+0)

HeT\ PUD-3-11 275/20(3+1)
Ine Touka

cKonbko a3  ogra
—_—

paspeneHuns psigoM ¢ Y3UI/ HeT 2 Y3WIM knacc Il Y3WTM knacc Il
N v PE B ceTun?
Tou PU®-3-11 320/20 (1) PU®D-3-11 275/20 (3+0)
NPOBOAHUKOB? P
He Tpebyetcq yctaHoBka Y3UI mexay N n PE-npoBogHMKamMm 30-100 M CKONbKO a3 onra V3 knace Il Y3UM knace I

?
B CJlyyae, ec/in pasgenerHve PEN-NpoBOAHNMKaE BbIMOSHEHO B He- Hepaneko B cetns
MOCPeACTBEHHOM 6IM30CTM OT MecTa yCcTaHoBKM Y3,

v PMO-3-1275/20 (1+41)  PUP-3-11275/20 (3+0)
\ Y3WIM knacc Il

K Y3WIM MOXHO A06aBUTb OMNLUIO ANCTaHLIMOHHOW

CWUTHaNN3aLUum 0 HEMCTNPABHOM COCTOSIHUM PUD-3-11 275/20 (3+1)
pa6ouero Moayns

KpaTkue TexHn4eckue xapakTepmucTukm BbibpaHHoro Y3
npuBegeHbl B pasgene «MHbopmauusa ansa 3akasa», cTp. 17.




ANropnT™ B:
Boibop Y3 ong sawmol
OT HaBeEHHbIX NepeHarnpsXKeHui

Y3WUI He Hy)XeH

/

3kpaH KJ1+
JIOTOK/KOpo6/Tpy6a+
ot natu KJ1 B noToke

Kakom Tvn

9kpaH KJ1+ po natu KJ1 B notoke

Kakoe paccToAHUe OT TpaccChbl

Y

KabenbHoOW KaHanusawum
npuMeHsieTca?

HeT aKpaHUpYOLLMX KOHCTPYKLUIA

C nomollpto anroputma B oT HaBeAEHHbIX (MHAYKTUPOBAHHbIX)
nepeHanpskeHnin 3alimiiaeTcs 060pyAoBaHue, NUTatoLme nu-
HuM 0,4 KB KOTOPOro NpoXoAdT BOAN3M MOSIHUEOTBOAOB Ha OT-
KpbITOW TepPpUTOPUM OBbeKTa. TUMUYHBIMKU NPUMEPAMU TaKnX
0GBEKTOB ABASKOTCA MPOMbILLEHHbIE MPEANPUSTUS, aspomnop-
Thl, 3aNPaBOYHbIE CTaHUMW, KOMNPECCOPHble cTaHumu, OPY nog-
CTaHUui (pUCYHOK 6).

[na opraHnsaymm sawmThl obbekTa TpeéyeTCﬂ OLEHNTb CTerneHb
ocnabnexHnst BO3aencTauns, KOTOpad 3aBUCUT, Npexxae BCcero, oT

KJ no monHueoTtBopa?

Y3WUI He Hy)XXeH

Kakoe paccTosaHue OoT TpaccCbl

KJ1 po monHueoTBopa?

paccToaHna mMexay Tpaccor KJ1 n MCTOYHUKOM NnepeHanpse-
HWIA (MOSTHMEOTBOLAOM), @ TaKXKe OT HaNMYUs 3a3eMIIEHHBIX Me-
TaNAMYecKnX KOHCTPYKUMIA BAOAb KJT - cOBCTBEHHbIM akpaH KJ,
9KpaHbl 1 PE-NpOBOAHWKM MapaniefnbHbIX KabenbHbIX NVHWUIA
B MOTOKeE, @ TaKXXe MeTanamueckme Tpyobl ANS NPOKIaaKM Kabe-
ner ocnabnsaT BO3AeNCTBYE NyTeM aKpaHmpoBaHua. Y3UIT ans
3alUMTbl OT HaBeAEHHbIX MepeHanpsiXXeHWin ycTaHaBIMBaKOTCA
N0 KOHLAM KabeNbHbIX MHWIA, NPOXOAALLMX BOAN3U MOMHNEOT-
BOAOB.

KpaTkue TexHu4eckmne xapakTepuctukm eoibpaHHoro Y3UI npuBegeHbl B pasgene «MHbopmaumsa ans 3akasar, cTp. 17.

K Y3UI MoXHO A06aBUTb OMNLUIO AUCTaHLMOHHOWM

CUrHanM3aumm o HEMCNpaBHOM COCTOSHUM
pa6oyero Mozy”ns

He TpebyeTcs yctaHoBka Y3UIM mexay N 1 PE-npoBogHuKamun B ciy-
Yae, ecnn pasgeneHne PEN-NpoBOAHVKE BbIMOHEHO B HEMOCPEACTBEH-
HOW 6IM30CTM OT MecTa ycTaHoBKM Y3,

BpoHs He aBnaeTcs sKkpaHoM Kabens u He CI'IOCO6CTByeT
CHUM>KEHNIO YPOBHA NMOMEX.

Y3WM knacc Il
CKONbKO a3 ogra
B ceTn? = 2x PUD-3-11 320/20(1)

Y3WI knacc Il

PUD-3-11 275/20(4+0)

faneko

Ipe Touka cKonbKo das _ Ons Y3 knacc |l
Ra:i%ﬂewﬂ pAgom ¢ Y3UM/Het D PU®-3-11 320/20 (1)
NpPoBOAHUKOB? Y}M
Hefaneko Y3WI knacc Il
30-100m PU®-3-11 275/20 (3+0)

CKONbKO a3 onxa
—_—
B ceTn?

Y3WIM knacc I

PU®D-3-11 275/20 (1+1)
TpU
Y3WIM knacc |1+

PU®D-3-I+11 275/20 (3+1)

Q Puc. 6- [Np1mep NpoHMKHOBEHWSA
- HaBeAeHHbIx nomex no KJ1,
NPOXOASLLIMM B6AN3M MONTHUEOTBOAOB



Anroputm C:

Bbioop Y3 Ana 3alyTel 060DYA0BAHNS

Y MOJTHMEOTBOLOB

Kabenb 0T 060pyAoBaHMA
Ha MOJIHMEeOTBOAE
3KpaHWUPOBaH U NPOJIOXKEH
B Tpy6e?

Y3WUI He HY>XeH

Kabenb 0T 060pyaoBaHms Ha

MOJTHMEOTBOJE IKPaHUPOBAH m 3a3eMJ/1IeHus
WU NPOJIOXKEH B Tpy6e?

Puc. 7- lMNMpumep
BCMOMOraTenbHOro 060pyAoBaHus
Ha MOMIHMEeOTBOAAX: OCBELLEHNE,
BWEOHabNOAEHNE, ONOBELLEHME

|

I\

A

Mo anroputmy C ocyulectBasetca Bbi6op Y3 ana sawmnTbl
nepudepunitHoro 060py0BaHNS, CMOHTMPOBAHHOIO Ha MOJTHVE-
oTBOAAX, W Mpuneratoulen cetn. Ecnm Tepputopusa obbekTa 3a-
LMLLeHa MONTHMeOTBOAaMM (MM KPOBNS 3aLUMLLIEHA MOHWE3a-
LLMTHOI CETKOW), TO NPU yape MOJSIHUM PUCKY BbIXOAa U3 CTPOS
nofBepraeTcs BCE 060pyAOBaHMe, YCTAHOBMIEHHOE Hemocpem-
CTBEHHO Ha onopax (MayTax) unm no6amaocTu (pUcyHok 7). 3To,
B NePBYIO 04epe/lb, 060pyJoBaHNe CUCTEM OCBELLIEHUS (CBETOAW-
Of1Hble CBETU/IbHUKM Ha MayTax) U 6e30MacHOCTM (BUOeOHabMo-
ZleHne, OMoBeLLEHME U TPAHCIALUNSA, AATUUKM ABUXKEHUS U AP.).
[Mpn yaape MOSHUK B MOMHUENPUEMHYO CETKY MOBPEXJAETCH
060opyaoBaHne KOHAULMOHMPOBAHWS Ha KPOBJe, eKopaThBHas
MOACBETKA, laTUMKMN 3arpsisHeHNa Bo3ayxa U obopyaoBaHue no-

Kakas cucrtema

ucnonb3ayetca?

Ipe Touka
pa3saeneHus

N un PE

NPOBOAHUKOB?

LWt nutanua (unm AYO)
yAaneH ot 060pyfoBaHuA?

HM3auMKn gbiMa. Ocoboe MecTo 3aHWMaeT aHTeHHO-huaepHoe
o6opyAoBaHue 1 annapaTypa KIMMaTUYeckmx LKkados (KoHTel-
HEPOB) OMepaTopoB COTOBOM CBA3W — 3alluTa 9TOro 060pyoBa-
HWA OCOBEHHO aKTyasbHa.

CnepnyeT OTMETUTb, YTO MOBPEXJAETCH HE TOMTbKO 060PYAOBaHVE
Ha MOSTHMEeOTBOAAX, HO 1 N30AAUMS NMUTAKOLLMX Kabenen, a Takxke
o6opyaoBaHue, Haxoasleecs Ha o6paTHOM KoHLie KJ1. [oaTomy
ycTaHoBKka Y3WI Heobxoamma ¢ o6oux KoHUoB KJ1. Hanpumep,
0719 3alLMTbI CETM OCBELLEHNS C MPOXEKTOPHBLIMU MayTaMu Tpe-
6yeTcs ycTaHoBKa Y3WI Kak B LUMTKE Ha MPOXKEKTOPHOM MayTe,
Tak v B WKady ynpaBieHnst OCBELLEHNEM.

\ KpaTkue TexHnyeckme xapakTepuctuku BbibpaHHoro Y3UI npusefeHbl B pasgene «MHdopmaums ans sakasay, ctp. 17.

Y3WIM knacc 1+

PUD-3-1+1l 255/12,5(3+1)

Y3WI knacc I+l
3-1+11 255/12,5(3+0)

Y3WI knacc |
PU®D-3-1+1l 255/12,5(1+1)
ofHa
ckonbko a3 ecTh N? "
B ceTu? U >
HeT
PUD-
onHa Y3WI knace |

ckonbko ¢a3s

B ceTu? 2x PUD-3-1275/12,5(1)

TDN Y3WM knace I+I1

PUD-3-1+11 275/12,5(4+0)
faneko

OfHa
CKOJIbKO ha3 —>
pagom c Y3UN/ Het B ceTn?

P Y3 knacc

HeAaneko

CKONbKO a3  ogna
B ceTun?

Y3WIM knacc 1+

o PUD-3-1+11 275/12,5(1+1)

Y3WIM knacc |1+
PUD-3-1+11 275/12,5(3+1)

Y3WI knacce [+1

PUD-3-1+11 275/12,5(1)

[+l

PUD-3-1+11 275/12,5(3+0)

Y3WIM knacc 1+
PU®D-3-1+1l 255/25(1+1)

Y3WIM knacc 1+

PUD-3-1+11 255/25(3+0)
HEeT
Y3WIM knacc |1+

CKOMbKO $a3 ____ acrp N? )

oaHa

Fpoe Touka
paspeneHus

N wu PE
NPOBOAHUKOB?

Kakas cuctema
3a3emMneHus
ucnonbayetca?

B ceTun? U na PUD-3-1+11 255/25(3+1)

Y3WIM knace 1+1
CKonbKo pas .,
B ceTun? —> 2x PUD-3-1+11 320/25(1)

Tou Y3WUM knace I+l

PU®-3-1+1l 255/25(4+0)

Y3WIM knacc I+1
CKOJIbKO (ha3 _oa+a

pagom c Y3WUT/ HeT _a.
B ceTU? PUD-3-1+11 320/25(1)
U Y3WIM knacc |+
Hefaneko
PU®D-3-1+11 255/25(3+0)
ckonbko dpas ., Y3UM knace I+l
B ceTn? ——

K Y3WUIM MoxHO A06aBUTb OMLMIO AUCTaHLMOHHOM

CUrHanunsauuun o HemcrnpaBHOM COCTOAHUU
pa60qero Moayns

He TpebyeTtca yctaHoBka Y3WI mexxay N v PE-npoBogHMKamu
B c/lyyae, ecnu pasaenenve PEN-NpoBOAHMKaA BbIMOIHEHO B He-
nocpeaCcTBEHHON 6IM30CTM OT MecTa ycTaHOoBKM Y3,

bpoHs He aBnseTca akpaHoM Kabensa u He CI'IOCO6CTBy€T
CHM>KEHNIO YPOBHA NMOMEX.

PUD-3-1+11 255/25(1+1)
N\
Y3WIM knacc I+

PUD-3-1+1l 255/25(3+1)




Anropntm D:

Bbi60op Y3 BTOPOW 1 TRETHEN CTYNeHel (KackaaHasa 3amTa)

Kakasi aneKTpoHuKa >

NOANEXUT 3awuTe?

Ha3HayeHus:

ONEeKTPOHMKA OISl SIHEPreTUKY,
NMPOMbILLJIEHHOE 3/1eEKTPO06OPYAOBaHNE
(aBWraTeny, BEHTUNALMSA, KOHAULMOHE-

Il knacc

pbi)
AnekTpoHUKa obuiero Kakoii knacc Y3WUIM 6bin
Ha3HayeHuqa: Bbl6paH mo Anroputmy A?

I+1l knacc

CnaboTo4YHble CUCTEMDI,
6bITOBbIE NPUBOPbI, KOMMbHO-
Tepbl, OPrTexHuKa

K Y3UI MoXHO A06aBUTb OMNLUIO AUCTaHLMOHHOWN

CUrHanausauum o HencripaBHOM COCTOAHUU paGouero Moayna

3allWTUB CETb, T.€. yCTaHOBUB «rpybyto» 3almTy B Brae Y3NI |,
[+Il nav [l knacca B 'PLL/BPY, cnefyet oTBETUTH Ha BOMPOC, ECTb
N BHYTPU 06beKTa A0POrocTosiliiee 31eKTPOHHOE 060pYyA0OBa-
HVe, YySI3BMMOE AN MOMeEX, v 060pyAoBaHMe, MOMEXOCTOM-
KOCTb KOTOPOrO HEM3BECTHA (PUCYHOK 8).

KpaTkue TexHmyeckre xapakTepuCTUKN BbIGPAHHOMO
Y3WIM npuBepeHbl B pasgene «MHbopmaums ans
3akasa», cTp. 17.

AnropuTtM D NOMOXeET OpraHnM3oBaTh KackagHyto CXeMy 3aLUUTbI
— BblbpaTb Y3WI BTOpOW 1, Mpy HEOOXOANMOCTW, TPETHEN CTY-
MeHen AN aNeKTPOHMKM CNEeLManbHOro 1 06LLEro HasHaYeHNS ™,
Y3WI anst BTOpO 1 TPETbe CTYNEHEN BbIGUPaOTCA C y4eTOM
Y3WIT, ycTaHOBNEHHbIX Ha MpeablAyLLeM aTane no anroputMmy A.

4o cneuyanbHoN aNeKTPOHUKOM MOHUMAETCH  JIEHUSt ABWUTaTENsIMK, CUCTEMbI KOHAWMLMOHW-
060py0BaHNe NMPOMbILLEHHbIX NPEANPUSTU,  POBaHWUA W T.M. o 9NEKTPOHMKON OBLLIEro Ha-
KOTOPOE UCXOAHO MpefiHasHayeHo A1a paboTbl  3HAYeHWs MOHUMaeTcst oducHas Un GbiToBast
B TSKENbIX C TOYKM 3PEHMSI S/IEKTPOMArHUTHOM  annapaTypa, KoTopasi 06/1aaeT HU3KON CTOM-
COBMECTMMOCTW YCIIOBUAX: OBOPYZOBaHNE Pe-  KOCTbIO K MEPEHanpsiKeHUsIM: KOMMbIOTEPbI,
JIEHOM 3aLLUUTbI ¥ aBTOMATUKN SNIEKTPUYECKUX  OPITEXHUKA, BbITOBbIE NMPUGOPLI, GNIOKN YrpaB-
CTaHLMIA W MOACTaHUMIA, KOHTPOMMEPbI YNpaB-  JIeHUs ra30BbIMV KOTIaMM W T.1.

Bbl6paH no Anroputmy A?

L
>

Il knacc JononHUTENbHbIX

Mep He TpebyeTcsl

Kakoe paccTosiHne ot

CKOJIbKO ®a3 ogHa
Y3WM go o6opyaosaHua? —@_’ B ceTu? ¢ —> PUD-3-111320/3 c (1+1)

’l

Y3W knacce |l
PU®D-3-11 275/20(3+1)
Y3WI knacce I
M » Kakoe pacctosiHue ot > CKONbKO a3 ogia
Y3UnM po o6opyaosaHusa? B ceTn? PU®-3-11 275/20(1+1)
Kakoe paccTostue ot 5 CKOMNbKO a3 oana | Knace Il y o60pynosaHns
7 »
Y3WI Ao o6opyAosanua’ B ceTu? PU®-3-111 320/3 ¢ (1+1)

Knacc Il y o6opynoBaHus

[LONONHUTENbHBIX PU®D-3-111 320/3 ¢ (3+1)

Mep He TpebyeTcs

Knacc Il y o6opynoBaHus

o Knacc Il y o6opynoBaHus

PU®D-3-111 320/3 ¢ (3+1)
npu Hann4mmn
MPOMEXYTOYHbIX
LUUTOB Knacc Il + knacc |l

(Mexay Y3WM >15 m)

PUD-3-11 275/20 (1+1)

CKONbKO a3 onva | 4
—>  PU®D-3-11l 320/3 ¢ (1+1)

B ceTu?
1
Knacc Il + knacc |l
(mMexxay YBUI >15 m)

PU®D-3-11 275/20 (3+1)
PU®D-3-111 320/3 ¢ (3+1)

Puc. 8.— lMNpumep o6opynoBaHus,
TPebyHoLLEr0 KaCKaAHOM 3aLLMThbI
- - KomMnbroTepsbl

LLnT ynpaBneHns
KOHBENEPOM

Q)

/4 ’II N




la DNG

KATAJTOT 2020

NMpumep Bbi60pa Y3UI ana o6bekTa A3C

Onsa npumepa paccMoTpyM A3C, MMEIOLLYIO MpUeratoLLyto
TEPPUTOPUIO  C  OCBELLEHMEM, BaLUMLLEHHYO CTEPXKHEBbIMU
MOJIHMEOTBOAAMMN (MMM CETKOM), U HACbIlLEHHYO creumnanb-
HbIM 3/1EKTPOHHbIM 060opyfLoBaHMeM. Tak, Ha TeppuTopun A3C
PacnonoXeHbl 6MI0KM AN KOHTPONS TOMAMBA, HACOCbI, ABWUra-
TENN, CHETHMKM PasNNYHOro HasHadeHns n ap. OpraHn3oBaHo
OCBeLLeHMEe 3anpaBOYHON 30HbI, MOMOChI PA3roHa, PeKNamMHbIX
KOHCTPYKLMIA (pucyHOK 9). BHyTpu 3aaHmsa A3C pasmelLieHo pac-
4YETHO-KacCOBOE 1 KOMMbIOTEPHOE 060PYAOBaHMeE, 610KM ynpaBs-
NEHUS ra30BbIMUN KOTESIbHBIMU.

Mo anroputmy A BO BPY 3paHusa A3C cnefyeT NoCTaBWUTb
Y3UIT knacca |, T.K. BOSMOXEH yaap MOJIHUM N eCTb OTXOAA-
waa KJ1 0,4 kB. M3-3a 6071bLLOro Yncna KabenbHbIX JTUHWA Le-

LLNT Hapy>XHOro
OCBeLLeHNs

NnecoobpasHa 3alimTa 6/10KOB MUTaHWA W YNpaBieHna Tomnau-
BOPa3AaTOYHbIX KOSIOHOK OT HaBeLEeHHbIX NepeHanps>XeHnit no
anroputmy B.

Mo anroputmy C HeobxoaMMa 3allMTa CBETOAMOAHOrO 060pY-
[IOBaHNSA CUCTEMbI OCBELLEHNSI — CBETUSIbHWUKOB, PEKSIaMHOM
1 AeKopaTUBHOM NOACBETKK; TpebyeTcs ycTaHoBKa Y3WI ¢ 06-
paTHOro KoHua KJ1, nuTatoulein oceelleHne, — B WKad ynpaene-
HWS OCBELLIEHNEM.

Mo anroputmy D BTOpas CTyneHb 3aliMTbl TpebyeTcsa Ans no-
MEXOYYBCTBUTEIbHOIO  MUKPOMPOLIECCOPHOro  0H60pyAoBaHWs
B nomelleHmax A3C.

[ PeknaMHbIn LLLVITJ

Ve

Hapy>xHoe ocBelLleHne
MNos10Cbl pa3roHa

www.streamer.ru
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Tun
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MHdopmauusa ansa 3akasa

Y3WI knacc | n knacc I+l

ApT.N2
111005
111 006
112 002
113002
114 004
114 003
111003
111 004
112 001
113 001
114 001
114 002

XapaKkTepuCTuKn
U=275B, I =125KA, U s1,5kB
U=255B,1 =20 kA U s1,5«B
U=275B, 1 =125KA, U s1,5kB
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im|

im|

/a ING
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U=275B,1,=20 KA, U <1,5 kB
U=275B,1=20 kA, U <1,5kB
U=275B,1=20 kA, U <1,5kB

Ctp. B

18
20
22
24
26
28
30
32
34
36
38
40

KaTtanore

18
22
24
26
28
30
34
36
38
40

CTp. B KaTanore

36
40
42
44
46
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A a M e KATAJIOT 2020

MHdopmauusa ansa 3akasa

Tun ApT.N® XapaKTepucTUKm CTp. B KaTasnore
PU®-3-11 320/20 ¢ (1) 121101 U,=320 B, | =20 kA, U 1,5 kB 46
PU®-3-11275/20 ¢ (1+1) 122101 U=275B,1 =20 KA, U <1,5kB 50
PU®-3-11 275/20 ¢ (3+0) 123101 U,=275B, 1 =20 kA, U 1,5 kB 52
PU®-3-11 275/20 ¢ (4+0) 124101 U;=2758,1 =20 KA, U <1,5kB 54
PU®-3-11 275/20 ¢ (3+1) 124102 U.=275B,1 =20 kA, U <1,5 B 56
L YOOI CRONTAKTaN JUCTSHMORHOA TR NOSPOKGeHUT paSOITO STeveRTa
L ApT.N2 XapaKTepncTuKm CTp. B KaTanore
PU®-3-111 320/3 ¢ (1+1) 131102 U,=320B, | =3 KA, U s1,15 kB 54
PU®-3-111320/3 ¢ (3+1) 134101 U,=320B,1 =3 kA U<1,15kB 66
18 www.streamer.ru



19



. order@streamer.ru

©2020

+7 (812) 327-0808

AO «HIMO «Ctpumep»
CaHkT-lMNeTepbypr, Hesckuii np., a.147, odwmc 17-H

www.streamer.ru

NEZAVATNNA

N
Wy & P\\
_ JA, e .

AN
W

/ \\ &
A(;'

AN 7 AR

/’:1 /J,‘ )
SN




