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B nocnepnHee Bpems cunoBbie Kabenn BbICOKOTO Ha-
nps»xeHna 6-500 KB coBpemeHHbIX KOHCTPYKLMIA BCe
6ornee WMPOKO MCMONb3yOTCA ANA nepejayum u pac-
npegeneHns 31eKTPO3HePrun, 0COOBEHHO B KPYMHbIX
ropofax M Ha MPOMBIWEHHbIX NPEeAnpUATUAX, rae
YPOBEHb 3NEKTPONOTPebNeHnA 1 NAOTHOCTb Harpysku
BeCbMa 3HauuTesnbHbl. HanbonbLiee pacnpocTpaHeHue
nonyyarT cunoBble ogHodasHble Kabenu ¢ nsonsauunen
U3 CLUATOrO NONNSTUMEHA.

Cnocob coeMHeHUs 1 3a3eM/IEHNA IKPaHOB Kabensa
3aMeTHO B/INAET Ha TOKM U SNeKTpuYeckne nortepu B
3KpaHax, a 3HaunT Ha TennoBON pexunm Kabena n ero
nponyckHyto cnocobHocTb [1]. ina 60opbbbl ¢ napa3ut-
HbIMW TOKaMmM 1 NoTepsAMM B 3KpaHax Kabenein moryTt
NPUMEHATbCA Pa3fNYHble TEXHUYECKUE peLleHuns, Ta-
Kne Kak 4acTuyHoe (OfHOCTOPOHHee) pa33emieHue
3KpaHoB Kabenen, TpaHcno3numa akpaHos [1].

B cTaTbe paccMOTPEH OAMH 13 BaXKHbIX BOMPOCOB 00y-
CTPOWCTBa 3KpaHOB ogHOda3HbIX Kabenewn 6-500 KB —
3allyMTa M30NALUN SKPAHOB OT NepPeHanpPAXKEHNI.

MepeHanpaXeHUA Ha U30ONALUN ©KUMA-IKPaH» U Ha
N30MALUNN «3KPaH-3eMNIA» TECHO CBA3aHbl ApYr C Apy-
rom, YTo B YaCTHOCTW, NOATBEP)KAAETCA pacyeTamum B
NogpPO6HBIX KOMMbIOTEPHBIX MOAENAX MPOrPaMMHOro
komnnekca EMTP [2]. [MepeHanpaXeHnA MMMYIbCHON
npupoabl (rpo30Bble 1 KOMMYTaLMOHHbIE), BO3HUKALO-
LWMe Ha M30MALUN «KWUNa-dKpaH», NepefalTca B N30-
NAUMIO 3KpaHa 1 B pafe cylyyaeB MOTyT NpeacTaBnATb
onacHocTb. K coxaneHuto, npovssoauTteny kabenei He
YKa3blBaloT WCMbITaTe/IbHOE HanpsXeHne K30naummn
3KpaHa rpo30BbIMA M KOMMYTALMOHHBIMWA WMMYfb-
camu, OTYaCTV MOTOMY, YTO He MPOBOAAT TaKUX MCNbl-
TaHWi. Mo3ToMy cyanTb 06 OMACHOCTU UMMYbCHBIX
nepeHanpsaXeHUn Ha U30MAUUN dKpaHa NPUXOAUTCA
akcnepTHo. Caenaem 310, paCCMOTPEB [ABYXNPOBOAHYIO
nnHuio (puc. 1). Onpegenum HanpsxeHne, HABOZUMOe
Ha nposoa N°2 npu BkntoyeHUn nposoga N°1 nop Ha-
npsaxeHue.

Mpn paccmoTpeHnn  TenerpadHbIX  ypaBHEHWI
LBYXMNPOBOAHOWN NIVHWW B C/lyyae naeanbHOW 3eMnu
(ymenbHoe conpoTtueneHvie rpyHTta p, — 0) peweHve B
MaTPUUYHOM BUJE 15l TOKA U HaNPsXKeHNA MOXET ObITb
3anmMcaHo Kak Cymma npsamoi (MHAeKC @) u obpaTHom
(MHpekc Y) BonH [3]:
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Puc.1.[1pogo0a u ux 3epKasbHble oOMmpaxxeHus
(3nekmpudyeckoe none)

u=u,+u,
=i, +i,
Zg-l:u(p—uw,

rae Z, — maTpuiLa COBCTBEHHbIX 1 B3aUMHbIX BOJTHO-
BbIX COMPOTUBIIEHUIA, SNIEMEHTbI KOTOPOI MOXHO Hal-
TV Criegyowmum obpasom:

Z,=60-In2h /1),
Z,,=60-In(D,/d,).

Bynem cumTath, YTO Bpems pPacCMOTPeHUs nepe-
XO[HOro MpoLecca TakoBO, YTO MOXKHO He yuuTbIBaTb
BOJIHbl TOKAa U HanpsKeHUs, OTPa)KeHHble OT KOHLa
nposopgos N1 1 N22 (T.e. up =0, i = 0). Torga cuctema
YypaBHEHM ABYXNPOBOAHOMN INHUN B MaTPUYHOM Buae
6e3 yueTa OTpa)KeHHbIX BOJIH MpUMET BUS
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NCTOYHMKaMN nepeHanpsakeHUn ABAAIOTCA N BO3-
LEeNCTBMA MOJIHAW Ha BO3AYyLUHble NIMHWUW (pacnosno-
YKEHHble B SNEKTPUYECKM CBSI3aHHOW C Kabenem ceTn),
N KOMMYyTauuu BbiknoyaTenamuy (C noboi 1u3 cTopoH
Kabens). MosToMy 3apaHee Henb3s CKa3aTb, C KaKoM
MMEHHO M3 CTOPOH B Kabesib nonageT BosIHA NepeHa-
Nps>KeHUN. Tem He MeHee, PacCMOTPMM [Ba YaCTHbIX
cnyyvas: puc.2 m 3.

PaccmoTpum cnyyaim puc. 2, korga nposog N2 He 3a-
3eMJ1eH B CBOEM Hauare.

/Puc.z. /lsyxnposooHas cucmema, 8 komopol nposoo \
N°2 He 3a3emJieH
ZB1 1
1
Z B12
() Zgo
U,
2
N %

Tak Kak npoBog N°2 n3onvpoBaH, TO B ero Hauvane
i,=0.IKBUBANIEHTHOE BXOAHOE BOJIHOBOE COMPOTHBIIE-
Hue npoBoAaa N21 B 3TOM ciyyae MOXeT 6bITb HaAEeHO
13 NepBOro ypaBHeHMA cnuctembl (1), KOTOpoe € yueTom
rPAHWYHbIX YCIIOBUIA UMEET BUA U, =Z, . «i.. lonyuum

ZBKB = ZBH'
MNogenne BTOpOe ypaBHeHMe cucTemsbl (1) Ha nepBoe,

Halziem Hanps)keHue, KOTopoe byfeT HaBefleHO C nep-
BOrO NMPOBOAA Ha He3a3eMJIeHHbI BTOPOW

PaccmoTtpum cnyuan puc. 3, korga nposog N2 3azem-
NeH B CBOEM Havane.

Puc.3. layxnpoeodHas cucmema, 8 kKomopoli npoeoo )
N2 3azemsneH
ZB1 1
1
Z B12
u ZBZ2
! 2
- /

Tak Kak nposoa N2 3a3emrnieH, TO B ero Havane u,= 0.
Torpa, BbIpas3nB M3 BTOPOro ypaBHeHuUa cuctembl (1)
TOK i, 1 MOACTABMB €70 B NEPBOE YPaBHEHUE CUCTEMDI,
Hangem

@],
1

u, = ZBH 7
B22

OTKyfa 3KBMBaNEHTHOe BXOAHOE BOJIHOBOE COMpo-
TUBNeHve nposoda N21 6ygeT

i
Zoy =2, — 222
3KB B11 ZB22

T.e. 3aMETHO MeHblle, Yem B CJlyyae, Korga npoBog
N22 He 3a3emneH.

Taknm 06pasom, NoKasaHo, YTO He TONIbKO aKTMBHO-
WHIOYKTUBHblE COMPOTMBNIEHNA Kabena [1] 3aBucat ot
cnocoba 3a3emsieHnsA 3KpaHa, HO 1 BOJTHOBbIE COMpPO-
TUBNEHUA TOXE.

Ecnu nog nposogom N21 noHvumaTbh Xuny ofHodas-
Horo Kabens (puc. 4), a nog nposogom N°2 noHMmaTb
3KpaH 3Toro kabens, To C NCNONIb30BAHMEM MOMYyYeH-
HbIX BbIPAKEHWUI Z_, . MOXXHO OLI€HNTb BXOAHOE BOJTHO-
BO€ COMNPOTMBNIEHNE Kabensa 1 HanpsiXKeHne Ha 3KpaHe
Kabens oTHOCUTENbHO 3eMNN.

YnpouleHHO Ana NpoBefeHnA OLEHOYHbIX pacyeToB
nonaraem, 4to Kabenb pa3melleH B Tpybe B ee LieHTpe.
BonHoBble CONPOTMBNEHNA B CUCTEME GKMNA-IKPAHD,
MokasaHHOW Ha puc. 4, byaem BbluMcnATb No Gopmy-
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nam, CnpaBeanvBbIM AN Ciyyas NaoCKoN naeanbHoON
3emnu,
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Puc.4. O0Hoa3HbIl Kabenb u3 cLIUMo20
nonusmusieHa, nomeujeHHolli 8 mpy6y

3eMmnsa
/ Tpy6a

BO3AYX

13onsaumMs aKkpaHa
aKpaH

CM-unsonsauus

Xuna

\_ /

MpoBegem pacyeTbl Ha Npumepe Kabens 110 KB:
F,=1000m* A, =r,—r =13 MM, 4TO NPV AONYLIEHNN
U, = 1 (KO3GOMUMEHT 3aM0NHEHNA XNSbl) COOTBETCTBY-
err,=18-1 03m, r,=31-1 03M. [1onoNHUTENbHO MONOXUM
paguyc Tpybbl, B KOTOpOI NOMelLeH Kabesb, paBHbIM h
=0,1 m. Torga cobCTBEHHOE BOJTHOBOE COMPOTUBIIEHNE
XIWnbl MOXKHO OLIEHNTb Kak

2-0.1

Zg, =60-In 0 ~ 145 Om

CO6CTBEHHOE BOSIHOBOE conpoTuBiieHNe 3KpaHa

2-0.1

-3

Z,y, =60:-In ~112 Om
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B3aMMHO€ BOJIHOBOE COMPOTMBNEHNE MeXAY KNMomn
N 3KpaHOM

~60-1n 2-0.1

Z ~112 Om

SKBMBANIEHTHOE BXOLAHOE BO/THOBOE COMPOTMBNIEHME
B CJTyyae 3a3emJIeHHOro 3KpaHa (puc. 3)

2
Ly =Ly _(ZBQ) =330m

B22

B cnyuae, ecnu skpaH Kabens He 3a3emfieH B CBOEM
«Hayvane» (T.e. C TON CTOPOHbI, C KOTOPOW B HEFO MPUXO-
AWT BOJTHA UMNYJIbCHbIX NepeHanpaXKeHni), HaBefeH-
HOe Ha Hero HanpskeHue (6e3 yueTa BOJH, OTPaXKeHHbIX
OT KOHLa Kabens, Ha KOTOPOM 3KpaH 3a3emneH) byaet

4 112
u, = B21 U, = .
Ly,

BrgHoO, UTO HanNpsAXeHKe SKpaH-3eMA Ha paccMaTpu-
BaeMOM KOHLe Kabens, C KOTOpPOro B Hero NpuxoauT
BOJIHA, MOXeT ObITb 3HaUMTENbHO NO BennuuHe. Mpw
3TOM ANINTENbHOCTb NOBbILLEHWI HANPAXKEHNA onpeae-
nAeTca ANUHON Kabena COBMECTHO CO CKOPOCTbIO pac-
NPOCTPaHeHUA 3N1eKTPOMarHMTHOWN BOJTHbI BAOMb Hero,
T.e. Tem, Yepes Kakoe Bpems B Hauano sKpaHa BepHeTcA
BOJIHa, Hecywwaa HGopmaLmio 0 TOM, YTO B KOHLE Ka-
6enq sKpaH 3a3eMsieH.

B cnyuae, ecnm sKkpaH Kabens 3a3emineH B CBOEM «Ha-
yasne», HABOAMMOE Ha SKPaH HanpsXeHne oYeHb Masno
(u, = 0). Hanbonbluee HanpsKeHVe Ha 3KpaHe cneayeTt
OXMAATb B €50 «KOHLEY, T.€. B MaKCMManbHO yaaNieHHOM
OT MecCTa 3a3eM/IeHUA 3KpaHa TOUKe, OfHAKO OHO He
0NacHo ANA U30nALMN 3KPaHa, Tak Kak Hanmume 3a3em-
NEeHVA 3KpaHa B Hayane kabens cepbe3Ho nopaBnset
BOJIHbBI, MPOHMKAIOLME B SKPaH.

B cnyuae, ecnu 3KkpaH kabens 3a3emsieH 1 B «Haya-
nex, U B «kKOHLe», HanbosbLUMe HanpPs>KeHWsA Ha dKpaHe
OynyT B ero cpefiHel 4acTu, HO OHUW He OMacCHbI MO Ha-
3BaHHOM BblLe NPUYNHE.

B cnyuae, ecnu aKkpaHbl rpynnbl Kabeneli 3a3emneHbl
N B <Hauane», n B «<KOHLIe», HO MPY 3TOM TPaHCMOHMPO-
BaHbl, BOJIHOBble NMPOLIECChbl B SKPaHaxX YC/IOKHAIOTCA.
Jeno B TOM, YTO y3/ibl TPAHCNO3ULMMN NPeACTaBNAIT



coboi JOMNONHUTENbHbIE MeCTa, B KOTOPbIX (MOMKMO
KOHLIOB Kabesnsl) BO3HMKAT OTPa)KeHHbIe 1 Mpenom-
NEHHble BOJIHbI.

CneBa 1 crpaBa OT MecCTa TPaHCNO3MLUU CMCTEMA
XWNa-3KpaH Kaxzgoro ogHodasHoro kabens, Bxogalue-
ro B COCTaB rpynrbl Kabenew, MMeeT pa3fiMyHble B3anM-
Hble CONPOTUBJIEHNS.

B y3ne TpaHcno3suyum (puc. 5) akpaH paccmaTpuBae-
MOro Kabensi 3aMeHAeTCA Ha 3KpaH Apyroro Kabensa us
rpynnbl. No3ToMy cneBa OT y3na TPaHCNO3nLMKM cnpa-
BeA/INBO ZB12 # 0, a cnpasa ZB12 =0.

Puc.5. Cucmema u3 08yx kabesneli, 3KpaHbl KOMopbix
MpAaHCcNOHUPOBaHsI

Xuna 1
®Paza A
2 IKpaH 4
\ /
\/
3 Kuna X 3
®dasza B 4 okpan / \ )

Ina nepsoro yyactka kabena (oT «Hayana» o ysna
TPAHCNO3ULMN) MOXHO 3anucaTb cuctemy (1), a B mecTe
TPAHCNO3ULMN CXeMe PUC. 5 COOTBETCTBYET FPaHNYHOE
yCnoBue (Cxema 3ameLLeHns npuseseHa Ha puc. 6)

u2 = 2322 ° ’2’

OTKyfAa, CPaBHMB 3TO YC/I0BME CO BTOPbIM YPaBHEH M-
em cuctembl (1), Hangem i, = 0 U, NoaeNyB BTOPOe ypaB-
HeHue cuctembl (1) Ha NepBoe, UMeeMm
Zgp
U, =—-—-u,.
Z
B12
Ins kabensa 110 KB paccMaTpriBaeMOW KOHCTPYKLUU
nosyumm

u, =ZB22 U, =112'
Z 512 112
Takmm obpasom, HeobxoanmocTb ycTaHoBKM OlNMH B
MeCTe TPaAHCMNO3MLUN He Bbi3blIBaE€T COMHEHMS.

u, = U,

/F‘uc.6. Cxema 3ameuwjeHus 0714 onpeoesieHuUs I
HanpsxeHul 8 yc/108usax puc.5

Becbma ynpolyeHHble oueHkn nokasanu, yto OlNH
ONA 3aWnTbl OT FPO30BbIX U KOMMYTaLMOHHbIX MepeHa-
NPAKeHUN N30MALMY SKPAHOB »KenaTeslbHO YyCTaHABM-
BaTb M B HE3a3eMJIEHHbIX KOHLIAaX 3KpaHa (CO CTOPOHbI
HaberaioLyx BOJIH), U BO BCEX KOPODHKaxX TpaHCMo3u-
uun. MonyuyeHHble 0606LWatoLMe BbIBOABI NOAKPENSIs-
I0TCA pacyeTHbIMW OCLMIITIOrPamMmMamu, NosTyYeHHbIMIU
C UCNOnb30BaHMEM MPOrpaMMHoro Komnnekca EMTP,
HO 3[eCb He NPVBeAEHHbIMU.

CpaBH/M MMMYNbCHbIE NepeHanpsa>KeHUa Ha N30ns-
U1K 3KpaHOB ogHOda3HbIX Kabenen B ceTAx 6-35 KB u B
cetax 110-500 kB.

Mpy BONHOBbLIX NMpoLieccax B Kabene cooTHoWeHUe
u,/u, cnabo 3aBMCUT OT KNacca HOMUHAJIbHOIO Hanps-
XeHuna Kabens. MocKonbKy ¢ poCcTOM KJlacca Hanps»ke-
HUA BO3PACTalOT MAaKCMManbHO BO3MOXHble 3HaUYeHUsA
NepeHanpsKeHNn Ha M30MIALMN XWibl Kabena u,, To
cnepyet oXKuaaTb M pPoCTa NepeHanps>KeHin Ha n30-
nAUMmM 3KpaHa u,. CnefoBaTenbHO, NepeHanpAXKeHys
Ha n3onAaummn sKkpaHoB Kabenewn 110-500 kB 6yayT npo-
NOPLMNOHANIbHO BbIle NO CPAaBHEHWNIO C TAKOBbIMU ANA
M3011AUMN 3KPaHOB Kabenen 6-35 KB.

CornacHo [1] TonwwHa n30nALMK 3KpPaHa MNpPaKTu-
YyecKmn He M3MeHAeTCA C yBeNnYeHneM HOMNHANbHOro
HanpaxeHnA Kabena. cnbitaHuAa n3onAauum sKpaHa
Kabeseln TaK e NPOBOAATCS OAHUM 1 TEM »Ke MOCTOSH-
HbIM HanpsaxeHnem 10 KB BHe 3aBMCMMOCTM OT Knacca
HanpsaxeHna 6-500 KB. YunTbiBasa 370, faxe He nmesn
[aHHbIX 06 MMMYNIbCHOWN NPOYHOCTU U3ONALMN IKPAHA,
MOXHO cfiefiaTb BbIBOA O TOM, YTO MPOYHOCTb SKPAHOB
rnoYTV OAVMHAKOBA Ansl Kabenei BHe 3aBUCMMOCTM OT
Knacca X HOMUHANbHOTO HanpsXeHua 6-500 KB.

CnepoBatenbHO, NEPEHaNpPsXKEHNA U, Ha N30NALMN
3KpaHOB byayT Tem 60nblLe MO CPABHEHUIO C MMNYJIbC-
HOM MPOYHOCTbIO 3KPaAHOB, YeM Bbllle KacC HOMU-
HaJIbHOTO HanpsKeHWA Kabens. MIHbIMy cnioBamm, ecnim
B ceTAx 6-10 KB npumeHeHne OIMH gna 3awmTtbl n3ons-
LMK SKPAHOB elle He TpebyeTcs, To B ceTax 35-500 kB
ABNAETCA HEOOXOAMMBIM.

NToroBble pekomeHgauumn no pasmelleHmto OMNMH B
ceTsiX AaHbl B Tabn.1-2. HecmoTpsi Ha pekoMeHZauunn

6-10 KB OrlMH He Hy»HbI

35-500 KB OIMH Hy>kHbI 1 [OMKHBI 6bITb YCTAaHOBJEHbI B

COOTBETCTBUM C Tabn. 2
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1 3a3eMJieH B «Havane»

2  3a3emJieH B «KOHLE»

3  3a3emneH C ABYX CTOPOH

MNprMmeHeHa TPaAHCMO3ULNA SKPaHOB
( MONHbBIX LMKNOB)
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Tabn.1 psag opraHvsaumin npumeHset OMH He TonbKo
AJ1A 3aWWTbl M301AUMM SKPAHOB Kabenel 35-500 KB, Ho
v anda 6-10 kB.

B Tabn.1-2 paHbl pekoMeHZaumu Mo MNpUMEHeHUIo
crneyvanbHbix OlMH, npegHa3sHayeHHbIX ANA 3aWwuTbl
N30MALUN 3KPaHa 1 YCTaHABINBAEMbIX MEXIY SKPaHOM
1 3a3eMJIEHHBIMU 3/IEMEHTaMMU 3NIEKTPOYCTaHOBKM. Bme-
cTe ¢ Tem, npumeHeHmne OlMH, Kak npaBuno, Tpebyetcs
TaK >Ke 1 41 3aLUMTbl FaBHON U30MALMUN Kabena — 13o-
NAUMK ©KUA-3KPaH», OQHAKO 3TOT BOMPOC BbIXOAUT 3a
PaMKu CTaTbu.

CneunanbHble OflMH, ycTaHaBnuBaemble B 3KpaH,
MMEIOT OZHM 1 Te XKe XapaKTepucTukn, 6nmskmne Kk OMNMH
Knacca 3-6 KB, BHe 3aBMCMMOCTU OT HOMUHAMIbHOTO Ha-
nps»eHna kabena 6-500 kB. B cBoto ouepenb OMNMH, ycTa-
HaBNvBaeMble ON1A 3aWnTbl INaBHOW M30AUUKN, — 3TO
06bluHble OlNMH Toro e Knacca Hanps»xeHua 6-500 KB,
yTO 1 3aLUMLLAEMbIN MU Kabenb 6-500 KB.

[nA 3aWmnTbl 30NAUMN SKPaHa OTHOCUTESIBHO 3eMU
npumenstotca OMNMH cneunanbHOro TUNa, ycTaHaBnMBae-
Mble B He3a3eM/eHHbIX KOHLIaX SKPaHOB 1 B y3N1ax TpaHc-
no3uummn. Boibop xapakTepucTuk [4] nepeuncneHHbIX
OrMH, B yacTHocTKW, 6a3unpyeTca Ha pe3ynbTaTax pacue-
TOB HanNpPsXeHU MPOMbILIEHHOWN YacToTbl Ha U30Ms-
LUK 3KpaHa, KOTOpble MOXHO BbIMOHUTL MO METOAMKE
[1] nnn ¢ ucnonb3oBaHuem nporpammbl «IKPAH», B KO-
TOpOWi 3Ta MeToAMKa peann3oBaHa.

XapaKTepUCTUKN OrpaHNYMTENsA NepeHanpsXeHul,
npegHa3HayYeHHOro AnA 3alMTbl U30AALMMN SKPaHaA Ka-
6ens, JOMKHBI BbIOMPATLCA UCXOAA M3 ABYX OCHOBHbIX
KpuTepureB:

+ obecneyeHVss HaOEXHOWN 3aLUMTbl U30NALMMN IKPAHA
NPY rPO30BbIX N KOMMYTaLMOHHbIX MepeHanpPaXeHNAX;

+ 0becneyeHua HagexHol paboTbl camoro OMNMH B ycTa-
HOBVBLUVIXCA U KBa3WyCTaHOBUBLLVIXCA PEXKMMAX, T.€. CO-
OTBETCTBEHHO B HOPMAJIbHOM PEXMME U NMPU KOPOTKUX
3aMbIKaHMsX B CETU.

OCHOBHbIMM XapaKTepucTukamm copemeHHbix OlNMH
ABNAOTCA ero Hambonblee paboyee HanpsxeHve U,
1 SHEProeMKOoCTb Wyﬂ.

Haubonswee (0numeneHo 0donycmumoe) pabouee
HanpsxeHue OfH, kB — Haubonbluee aencteyiollee
3HauYeHMe HaNPsXXeHVA NPOMbILWNEHHO YacTotbl U,
KOTOpOE HeorpaHWYeHHO [AOJIrT0 MOXeT ObiTb Mpuno-
XeHo K OlNH (npu HanpseHUn Gosbluem, Yem Hau-
6onbliee paboyee, Tok Yepe3 OMNH HauMHaeT 3amMeTHO
BO3pacTaTb, YTO MOXET NPMBECTY NEPErpeByY 1 NOBPEX-
LEeHUIo annapara).

YOenvHaa pacceusaemas (noesowjaemas) sHepaus
(3HepzoemKocmb), K[Jx/KB — paccerBaemas orpaHuyun-

Tenem 6e3 NOBPEXAEHUS SHEPrA W,,, onHoro nmnyne-
Ca, OTHECEHHaAs K HanbosbLueMyY paboyeMy HaMPAXKEHMIO
OrlMH, nonyyeHHas B npouecce ucnbitaHun OMNH npa-
MOYrOJIbHbIMW MMMYJIbCaMU TOKa AnuTenbHocTbio 2000
MKC, ucnonb3yemas ana knaccudukaumm ONMH n xapak-
Tepu3ytolas ero CrocobHOCTb pPaccenBaTbh SHEPTMIO
nepeHanpsa>keHnin.

BaxxHol xapaktepuctukon OIllH, onpegensiowen
cTeneHb 3awWuTbl 060pyLOBaHNA OT FPO30BbIX NEpPeHa-
NPAXeHWI, ABNAETCA OCTaloLweecs HanpsaxkeHne Ha OlNH
NPV rpo30BbIX NepeHanpPAXeHUsAX.

Ocmaroweeca HanpsaxeHue OflH, kB — Hanbonbliee
3HaueHwe HanpaxeHuA Ha OMNMH npu npoTekaHuK yepes
Hero MMnyfbca TOoKa YKa3aHHOrO MaKCUMAJIbHOrO 3Ha-
yeHus n dopmbl. OcTatoleecs HanpsAXeHVe onpegens-
€TCA NPU UMMYNbCHbIX TOKaxX CTaHAapTHOW Gopmbl.

Ipo3oeoli umnynec moka hopmsi 8/20 MKC — MMYNbC
TOKa, MCNonb3yembli ANA onpedeneHna ocTatoleroca
HanpsxeHwua U, ,, Ha OlNH B pexume orpaHnyeHns rpo-
30BbIX NepeHanps>KeHnN.

KommymauyuoHHeili  umnynec ~ moka  ¢hopmel
30/60 Mkc — NMNYNbC TOKa, UCNOsb3yemblil ANA onpefe-
neHus ocTatoLerocs HanpsikeHus U, . Ha OMNH B pexu-
Me OrpaHMyYeHnA KOMMYTaLMOHHbIX NepeHanpsKeHUN.

Hanbonbluee BO3MOXHOE [eWCTBYlOLLEE 3HauyeHue
HaNPA>XeHWA MPOMbILLAIEHHON YacTOTbl Ha Pa3OMKHY-
TOM KOHUE Wnu B y3/ie TpaHcnosvuun obosHauum U,
(onpepensaetca no [1]), a Bpema ero BO3AeNCTBMA Ha
OlMH npumem paBHbIM T cek. Torga Hanbonbliee pabo-
yee HanpsaxeHue OINMH cnepyeT BbIGUPaATb Kak

U3

UHPO Z——"=

Kyo(T)

raeK,, ,(T) —TnnoBas xapaKTeprCcTUKa <HanpsXeHe-

BpemMA» B OTHOCUTEJIbHbIX €NHNLaX UHPO pa6oqero Ha-

nps»keHms OMNH, npuBegeHHan B Tabn.3.

0,1c 1,50%/1,40%*
1c 1,43%/1,35**
10c 1,37*/1,30%*
100 ¢ 1,31%/1,23**
1200 c 1,23%/1,15%*
3600 ¢ 1,19%/1,10%*
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Ecnv npuHAaTb T =1 ¢ (BpemsA CyLlecTBOBaHNA KOPOT-
KOro 3aMblKaHUA B pacyeTax TepMUYECKON CTONKOCTH
3KpaHOB Kabenis), To Hambonbluee paboyee Hanpske-
Hue OfllH, yctaHaBnvMBaemoro gnAa 3awmTbl N30AALUN
3KpaHa Kabens, [OIKHO YAOBNETBOPATb CleayioLiemy
HepaBEeHCTBY

U3
1.35

U HPO

Mockonbky BblIbOp crnocoba 3a3emnieHWa 3KpaHa
OCHOBaH Ha obecneuennn U, < U/, rge U97'=5 kB,
TO Haubosblwee pabouee HanpskeHne OlH, Kak npa-
BWJIO, AO/MKHO YAOBNETBOPATH HEPABEHCTBY

U Jon -1
2 = 3.7 kB.

HPO

>_2
1.35

BbibpaHHbIN Takum 06pa3om orpaHuunTeNb NepeHa-
NPAXEHWN, UMeloWwnin Hanbonbluee pabouyee Hanps-
XeHve U, OyfeT nMeTb ocTaloleecs HanpsaxeHue B
pexrmMe orpaHUYeHusa rpo3oBbIX Y KOMMYTaLMOHHbIX
nepeHanpskeHun U, n U CBA3b ocTaloWwmxca

8/20 30/60°
Hanpskenun U, U, 1 Hambonbluero paboyero Ha-
npaxenua U, cneayowas

8/20" "~ 30/60
U8/20 = (V 2-U HPO)'KS/ZO

u 30/60 — (\/E U HPO)'K 30/60

rae K, 1 Ky, — KPaTHOCTY OrpaHnyeHmns rpo3o-
BbIX 1 KOMMYTaLUMOHHbIX NepeHanpaXXeHnin, KoTopbie
Ans coBpemeHHbIx OIMH, kak npasuno, 6nnskn kK, , =
2,1nK,, =19.
Ecnn Hanpaxenna U, n U

4120 2060 C 3@MACOM MeHblue
VUMMYSIbCHOW NPOYHOCTU U30AALMN SKPaHa Npun nepe-
HanpsXeHusx, To Bbibop OMNMH npoussegeH npaBunb-
HO.

Ecnn Hanpsxenue U, nam U, . Bblle UMMynbC-
HOWM MPOYHOCTM M30NAUMM SKpaHa, TO HeobXoaAnMOo
ncnonb3osaTb OMNH c 6onee HN3KUM 3HaUEeHNEM UHPO,
YTO OKa3blBaeTCA BO3MOXKHbIM 3@ CYET CHUPKEHWNA BO3-
pgencreyowmx Ha ONMH HanpAKeHNn NPOMbILLIIEHHON
yacTtoTbl U,, AOCTUraemMoro yBevueHrem ynucna mect
3a3emsieHMA dKPaHOB WM YBenMyeHnem Yucnia uu-
KNOB TPaHCMO3MUNN.

MpoussoanTtenn kabenen He NpPefoOCTaBAAT WH-
dopmaumm 06 MMNYyNbCHOM MPOYHOCTM U3ONAUUU
3KpaHa, Ha3biBaa nuwb 10 KB — noctoaHHOe Hanps-
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eHre, KOTOPbIM WUCMbITbIBAETCA M30MALUA dKpaHa
nepes BBOAOM Kabefis B 3KcrjyaTauuio. YUuTbiBas
3aMETHOE MOBbIWEHME MPOYHOCTU U30AALUM Kabe-
Nen Ha VMMYbCHBIX HAMPAXEHMAX MO CPaBHEHWUIO C
MOCTOAHHbIM, BMOJIHE AOMYCTUMO npuHumate U, =
5 kB, uto 0becneunT:

+ HagexHyto paboty OlMH gaxe npu AANTENBHO Cy-
wecteyowmx (T >> 1) B ceTM KOPOTKUX 3aMblKaHU-
AX, COMPOBOXAAEMbIX MOBbIWEHNEM HaNpPAXeHUs
NPOMBILLIEHHOWN YaCTOTbl HA SKPAHAaxX OTHOCUTENIbHO
3emnu;

+ OCTAaTOYHO HAZEeXHYI0 3aLNTY N30NALUN SKpaHa
Kabena npu rpo3oBblX U KOMMYTaLMOHHbIX MepeHa-
NPAXEHNAX.

CornacHo pacuetam, BbiNosHeHHbIM B EMTP, B
orpaHnumntene nepeHanps>keHun OlMH, ycTaHOB-
NIEHHOM ANA 3aWunTbl U30MALUN SKpPaHa, NpoTeKaloT
NULWb He3HaynTeNbHble NMMYJbCHbIE TOKK, UTO 06b-
ACHAeTCA 6ONbLWNM CONPOTUBIIEHNEM MEXIY »KUJO0M
n 3KpaHom, otgenaowmm 3107 OMH OT ncToyHMKa
UMMAYNbCHbIX NepeHanpAaXeHUn — BOJIHOBbIX MpPO-
ueccoB B xwune Kabena. [MoaToMy 3HeproemkocTb
OlH, npegHa3HauyeHHOro AnA 3awWwuTbl U30AALUN
3KpaHa, MOXeT OblTb MPUHATA MUHMMANbHON —
paBHom 2-3 K[IX/KB (3HaueHme npuBefgeHo K
Haubonbwemy pabouemy HanpsxeHuto OMNH n yka-
3aHO AnA OJHOro MMMyNbCa TOKa ANNTENbHOCTbIO
2000 mKc).

Apyrue (nomumo U, , Wyﬂ) napameTpbl orpaHnyu-
Tenen nepeHanpsaxeHun ONMH, npegHa3HayeHHbIX AN
3alWnTbl M30ALMN 3KpaHa, NMET BTOPOCTEMNEHHOoE
3HauYeHVe N NPaKTMYECKN OJHO3HAYHO onpenenstoT-
CA NepeyncieHHbIMY B CKOOKAX XapaKTepuUcTrKamu.

M.B. lImumpues K.m.H., Ha4aabHUK o0mesna
Hay4YyHO-mexHUYeCcKuX uccae0o8aHuli
3A0 «3a800 3Hep203aujumHsbix ycmpolicma»
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