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YNCINEHHOE MOAENMPOBAHWE
IINNEKTPUYECKOIo rnosd
B YCUINMNBAKLLIEN M30naunin
KABEJTIbHO MY®ThI

B3apauv pa3paboTku 1 M3roTOBIEHNS KOHKYPEHTOCTNOCOBOHOM
kabenbHOW apMaTyphbl crieyeT OTHECTY MO CIOXHOCTM peLLeHNs
K OHVM 13 Hanboree BbICOKOMHTENNEKTYarbHbIX Y BbICOKOTEXHO-
NOMMYHbIX 3aa4 COBPEMEHHO kabernbHOM TEXHUKN. VX peLueHne
TpebyeT pa3paboTkn 1 nccrefoBaHus MydT CUIOBbLIX Kabenew,
o0b6ecneunBatoLLmX CyLLIECTBEHHOE CHIDKEHNE HEPABHOMEPHOCTU
pacnpegneneHns anekTpudeckoro nons [1, 2] n peanusauum aTnx
pa3paboTok B COOTBETCTBUM C COBPEMEHHBLIM YPOBHEM Pa3BUTUS
TexHorornyeckon 6asbl B 0611acTv M30NSALMOHHBIX MaTepuarnos
1 NONMUMEPHbIX NPOBOASALLMX KoMNayHAoB. [Anst nonbopa maTte-
puanoB ¢ HeOGXOAMMbIMU (PUINYECKMMU XapaKTEPUCTUKaMM
TpebyeTcs NpeaBapuTENbHOE MaTEMaTUYECKOE MOAENPOBaHUE
3MEKTPUYECKOrO Norns B U3onsiuum MydpT ¢ NpUMEHEHNEM CrELIM-
anu3npoBaHHbIX NakeToB NpUKNagHbIX nporpamm [3].

M3BecTeH psia cnocoboB BblpaBHWBAHUS 3MEKTPUYECKOrO
nonsi B kabenbHbIx MydTax. M3 HUX BbliAENMM rEOMETPUYECKUIA,
MMMeOaHCHbIN U pedppakLMOHHLIN. B ocHoBe MeTofa BbipaBHMBA-
HUS1 SNEKTPUYECKOrO NOMs Mo ANMHE KabenbHOWM pa3aenku NexuT
CHWXeHWe NPOAO0NbHON (TaHreHUManbLHOM) COCTaBNSAoLLEN drek-
Tpuyeckoro nons. MpUYnHON OTKNOHEHUSI pacnpeaeneHnst nons
OT PaBHOMEPHOIO SIBNSETCS! Pa3HOCTb EMKOCTHbLIX TOKOB Yepes
YCUNMBAIOLLYHO U30MNSALMI0 MydThl HA 3EMITI0 U Yepes U3oMnsLm0
kabens Ha xwny. MNMockornbKy M3MEHUTL BENUYUHY EMKOCTM Ha XKUY
He NpeAcTaBnsieTCs BO3MOXHbIM, TO BapuvaHTaMn U3MEHeHNs!
XapakTepa pacrnpegeneHust nons no AnnHe pasnernky SBnsoTes
N3MEHeHWe NPOAONbHON KOMMNIEKCHOW NPOBOAUMOCTY KaberbHoM
pa3fenkuy U N3MEHEHME KOHUIypaLmm Moss 3a CHET YBENUYEHUS
emkocTn C,, ycunuearoLLie M3oMsALmMM Ha 3emrio.

B nepBom cnyyae ocyLLecTBNSETCS UBMEHEHME KaK peak-
TUBHOMN (KOHOEHCATOpHblEe 3NIeMeHThbl) COCTaBnsoLWEn, Tak
1 OMMYECKON — NPOAOSIbHOM akTUBHOW NPOBOANUMOCTHU, B YeM
M COCTOUT CYLLHOCTb MMMegaHcHoro metoaa. MssectHas [5]
cxema 3aMelleHust kabenbHow pasgenku npeacraenseT coboi
LLenoYKky U3 NPOAOIbHLIX M nonepeyHbix napannensHeix RC
3NEeMEHTOB, Mo ABa NonepeyHblX 3fIEMeHTa B KaXX4oW syelike.
OavH 13 3NeMeHTOB MOAENUPYET KOMMIIEKCHOE COMPOTUB-
neHne TOKY CMeLLeHus Yyepes M3onsumio kabens Ha xuny,
a BTOpPOW — KOMIMIEKCHOE COMPOTUBMEHUE TOKY CMELLEHMS
Yyepes YCUNMBALOLLYH0 U30NSALMI0 kabenbHON MydpThl Ha 3eMIto.
BblpaBHMBaHME MO U3AMEHEHMEM aKTUBHOW COCTaBRSAOLLEN
NpoaosbHOM NPOBOAMMOCTM peanuayeTcsl NyTeM HaHEeCeHWs,
TEeM UNU UHbIM crocoboMm, Ha mnsonauuio kabens cneunanb-
HbIX 3MEKTPOMPOBOASILUMX MOKPLITUIA (CNOEB) — NONMMEPHbIX
3KpaHoB. PerynupoBaHue nons nyTem n3aMeHeHnsi peakTUBHON
(eMKOCTHOM) cocTaBnsoWwen NpoaonbHOM NPOBOAUMOCTM
B [aHHoW paboTe He paccMaTpuBaeTcsl, Tak Kak nogobHbIn
noaxon NpuMMeHsieTcs TONbKo Ansi kabGenen ¢ nponuMTaHHOM
Macrnom 6yMaxHOW U3onsiunen ¢ NpMMeHeEHNEM COOTBETCTBY-

IOLWMX MaTepmanos ANs yCUnvMBatooLwen n3onsaumm kabenbHbIx
MydpT (Tak HasblBaeMasi NOAMOTKA KOHOEHCATOPHOro TNa).

Bo BTOpOM BapuaHTe HelTpanuaytLlee AeiicTB1E yBenu-
YyeHHon emkocTn C, UCNonNb3yeTcs NPy NPUMEHEHUN 3MNEeKTPo-
NPOBOASLLMX IKPAHOB, B TOM Yumcrie pedrekTopa CTPecC KOoHyca.
KpuBusHa pednektopa fomkHa obecneunBaTtb KOMMNEHCaLMIO
€MKOCTHOTO TOKa Ha XMy TOKOM CMELLIEHWS Yepes YCUMMBALOLLYHO
nsonsaumio Ha 3emnio. B atom cyTb reomeTpuyeckoro cnocoba.
PedpakumoHHbI cnocob npegnonaraet yBenuyeHne eMKocTu
C, 3a cyeT NpMMeHeHUs1 B KayecTBe MaTepuana OCHOBHOIO
N30MSILMOHHOIO Temna CTPecc KOHyca KpeMHUMopraHW4ecKomn
pe3vHbl CO cneuuanbHbIM HanonHuTenem, obecneyvnBarowmnm
3HayeHne BenUYMHbI ANINEKTPUYECKONW NPOHULAEMOCTH, Ha
NopsAoK NPeBbILLIAoLLEen COOTBETCTBYIOLLMI NapameTp U30nsi-
unn kabens, N3roToBMNEeHHOW 13 cLumMToro nonuatuneHa (Cra).

Pabota, pe3ynbTaTbl KOTOPOW NPUBEAEHBI B CTaTbe, Mpecne-
JoBana criegylowime Lenu:

— NpeanioXnTb KOMOMHMPOBAHHbLIA CNOCO6 CHUXEHUSN
HepaBHOMEPHOCTW 3MEeKTPMYEeCKOro nonsi B Mecte obpbiBa
3KpaHOB 1 3MNEKTPONPOBOASALLMX 060oYek kabensi, OCHOBaHHbIN
Ha coveTaHWu CBONCTB MaTepuaros yCUNMBAOLLEN U30MALMn
KabenbHbIX MyqT C ee reoMeTpu4eckon koHdurypauuen [4],
1 NoaTBeEPANTL 3hdEKTUBHOCTL NPeaSIOKEHHbIX PELLeHWI Ha
OCHOBE MaTeMaTU4yeckoro MoaenmpoBaHusi;

— BblpaboTaTb pekoMeH4aLUmm No CBOMCTBaM 3MEKTPONPOBO-
OAWmX MaTepranos 1 TpeboBaHNs kK KOHCTPYKLMSIM 91IEMEHTOB,
obecneuvBatoLLyM BbIpaBHUBaHWE MOMSA B YCUNMBaIOLLEN U30MS5-
Lmu kabernbHbIX MydT BbICOKOTO HANPSXKEHUS NPY NPUMEHEHUN
KOMBMHMPOBaHHOrO cnocoba BblpaBHUBAHWSA MONS.

TEPMOYCA>XXNBAEMbBIE MY®Tbl
N MY®Tbl XONOAHO YCAOKW

Mpn TepMmunyeckonm ycagke um xonogHowm ycagake Ans
OOCTMXKEHUS onpedeneHHbIX pa3mepoB U obbema MydT npu
MOHTa)Xe MUCMOMnb3yTCA MaTepuansl ceT4aTon Kpuctannmye-
CKOW CTPYKTYpbl, U3AENUS U3 KOTOPbIX MOryT pacTsrMBaTbCs
M CXMMaTbCsl, BO3BpaLlasiCb K nepBoHa4vanbHon dopme.
B TexHonorum xonoaHom ycagku 3To STUMEHNPONUIIeHoBast Unu
KpeMHUIiopraHu4yeckas pesnHa, a B TEXHOMNOMM TepMOyCcaaku —
TEepMOpeaKTMBHbIE Nonumepsbl [6].

B oTnunumne ot TepmoycaxumBaemon MydTbl MyddTa XOnogHom
ycaZlku Ha NPOTSXXEHUM BCEro cpoka crny0Obl co3aaeT nocTo-
sSTHHOe pajguanbHoe NPWXUMMHOE AaBrneHue Ha kabenb. Mpu
TEPMUYECKON yCalke B MPOLLECCE OCTbIBAHUS KpUCTannmyeckue
obnactu matepuana 3aTBepAEBalOT U CTAHOBATCS KECTKUMMU.
B panbHewwem 3To KpUCTann4eckoe COCTosiHNE MaTepuarna
COXpaHsIeTCs He3aBUCUMO OT U3MEHEHMST pa3MepoB Kabens,
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KOTOpPBbIN paclumpseTcs nMbo CXUMaeTcs Npy MOBbILWEHHbIX
Harpyskax v (1nv) BapbnpoBaHumn TemnepaTtypbl [6]. MoaTomy
B 6OMbWNHCTBE M3AENNA, CMOHTUPOBaHHBLIX NO TEXHOMNOrMU
TepMoycaaKku, UCMOMb3YT TEPMONNaBkMe Kneum u MacTuku,
obecneumsatoLLe repMETUHHOCTL CoeanHEHNS MydTbl C kabenem.

MydTa xonogHom ycaakv noBTopsieT ABWKXEHWS kabens no
Mepe TOro, kak kabenb oA Bo3aencTB1eM nepenagos Harpy3ku
n (MnNun) TemnepaTypbl PacLUMPSETCS U CKMMAETCS, COXpaHss
repMeTnyHOe YMnoTHEHe.

KOMBWHWPOBAHHBLI/ METOL CHW>XEHUNA
HEPABHOMEPHOCTU HAMPA>XXEHHOCTW
ANEKTPUNYECKOIo nong

CoyeTaHne reomeTpuyeckoro u pedpakumMoHHOro MeTogoB
[7] no3BonseT yMeHbLNTb TaHreHUManbHyl0 COCTaBMSOLLYIO
HanpshKEHHOCTU 3MNEKTPUYECKOro Nnons B Mectax obpbisa o6ono-
YeK N 3KpaHOB (HapyLUeHUs1 3aBOACKON U30MsAumMM KabenbHbIX
nsgenuin), He npuderas K CroXHbIM TEXHONOTMYECKUM MpoLeay-
pam chopmrpoBaHms 0cobbix CBONCTB MaTepmanos. Hanpumep,
OCHOBHOW MOAYINb — CTPECC KOHYC KOHLIEBOW My(DTbl — MOXET
npeacTaBnaTb coboi KOHYCoobpasHoe ABYXCMoMHoe Terno (puc. 1).
Ero BHellHAs YacTb, 3aHMMaloLLLasi OCHOBHOM 0O6beM, U3roTas-
nvMBaeTCHa N3 Pe3vHbl C XOPOLLMMMN 3MNEKTPON3ONALMOHHBIMU
CBOWCTBaMM (OCHOBHOE M30NSALMOHHOE TEMO KOHYCa), @ BHYTPEH-
HAS YacTb — pecbnekTop, hopMyeTcsa U3 pesuHbl C NPOCTbIMU
SEKTPONPOBOAALLIMMUN HAMOMHUTENSAMM (MENKoaMcnepcHas caxa,
MeTanImM4eCckuin NOpPOLLIOK) 1 BLIMOSHSET (OYHKLIMIO BbIpaBHUBaHUS
SMEKTPMYECKOTO NOMs B ycunmeatoLLen nsonaumm. MNpoctpaHcTBo
MeXAy CTPeCC KOHYCOM W BHELLHUM U30NSTOPOM MydThbl 3anor-
HEHO XNOKUM OVSNEKTPUKOM, ONTMManbHas AnanekTpuyeckas
NMPOHMLIAEMOCTb KOTOPOTO TakkKe ABNAEeTCA NpegMeToM aHanmaa.

Mpu YncneHHOM MOOENMPOBaHUN 3MEKTPUYECKOro nons
B MydTe [8] Bbina pelueHa cepus 3agad C Lenbio onTumMmnsaumm
reoMeTpuu 1 NPOBOASALLMX CBONCTB pedriekTopa.

Ha puc. 2a nokasaH obwuin Bug pacyetHon obnactu gns
MOZENMPOBaHUS NEKTPUYECKOTO MO U rPaHNYHbIE YCIOBUS.
Ha noBepxHoCTM ToKkOBeayLLEen Xnnbl kabensi 3agaHo ycrnosue
M3BECTHOro MoTeHumana, paBHOro amniuTygHOMY 3Ha4YeHUIo
hasHoro HanpsixeHus. Ha puc. 2a ata YacTb rpaHuubl Bblge-
neHa kpacHbIM UBeToM. Ha rpaHuuax mogenu, noMeyYeHHbIX
3eneHbIM LBETOM, 3a4aH0 YCNOBME HYNeBOro noTeHumana — ato
3a3eMreHHble MeTannmyeckue Yactu kopnyca mydTbl U MeaHas
ceTKa, pacrnonoxeHHas NoOBEPX ANEKTPONPOBOASALLETO MOKPLITHS.
OcrtarnbHble BHELLHWE MaHyLibl pac4eTHON 06racT yaAOBNETBOPSIOT
€CTECTBEHHOMY rpaHNYHOMY YCIIOBMIO — HYNIEBOW HOPMaInbHON
COCTaBMAOLLEN HAMPSHKEHHOCTY AMEKTPUYECKOrO Mons.

Mopgenb pacyeTHon 06nacTM C CETKOW U3 TPeyrorbHbIX
KOHEYHbIX 3NIEMEHTOB NEepBOro nopsiika nokasaHa Ha pwc.
26. CeTKka KOHEYHbIX 3MEMEHTOB CYLLECTBEHHO cryuiaeTtcd
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B 30He 06pbIBa 3N1eKTPONPOBOAALLErO NONMMEPHOTO 3KpaHa no
nsonsaummn kabens, rae HanpsXKEHHOCTb AMEKTPUYECKOTro Norns
pocturaeT MmakcumyMa. Ha aTom pucyHke pedrnekTop cTpecc
KOHyCa MoKa3aH KpacHbIM LIBETOM.

OnbIT KOHCTPYMPOBAHKWSA U SKCMNyaTaLUn BbICOKOBOSbTHBIX
kabenbHbIX MydT nokasbiBaeT, YTO NPOBNEMHBIMU C TOYKM
3pEHNSA KOHLEeHTpauumn anekTpu4eckoro nons Moryt 6biTb
cnepyoLme 30HbI:

— MecTO 06pbIBa NOIMMEPHOTO 3KpaHa no nsonsummn kabens
(3oHa A Ha puc. 26)

— 30Ha OKOHYaHWs pedriekTopa CTPeCcC KOHyca (30Ha Jd Ha
puc. 26);

— 3aMnONHEHHOE XWUOKUM ANSMEKTPMKOM NPOCTPAHCTBO MeXaY
CTPEeCcC KOHYCOM U Hapy»HbIM 13onsaTopom (3oHa A Ha puc. 26);

— 30Ha OKOHYaHWsA KOHyca BOGNN3M OCHOBHOW M30MALUK
kabens (3oHa 4 Ha puc. 26).

MpakTrka nokasbiBaeT, YTO B GOMbLLUMHCTBE Cry4YaeB BbIXOA
13 CTpos My Tbl NPOUCXOANT M3-3a 0eEKTOB B KPUTUYECKOMN
30He A. [oaTomy, B Ka4ecTBe KpUTepust ONTUManbHOCTY BbIGpaH
MVUHVUMYM MOZYISi HANPsSHKEHHOCTY 3NEKTPUYECKOro Nosst Ey e
Ha rpaHuvLe pasgena «usonsaunsa kabensa» — «nonynpoBoASALLMN
NONMMEPHbIV 3KPaH MO U3onsaumm kabensay.

PacueTbl npon3sognnuch No cneayoLemMy anroputmy:

1. MNpun rKCMpPOBaAHHOM 3HAYEHUN ANSNEKTPUYECKON NPOHM-
LiIa€MOCTM OCHOBHOIO M30MSALIMOHHOTO Tena CTPece KOHyca name-
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HAMUCb 3HAY€HWS NPOAONBHON 1 MONEPEYHON COCTaBMSAOLLNX
omum4eckomn npoeoaMmocTy pecdnektopa. OTHOLLEHWE BENMUYMHBI
NpoAoONbHON MPOBOAMMOCTU K MOMNEPEYHON BapbUpOBanoch
B gmanasoHe oT 1 go 15. Llenbio pacdeTta Obina dukcaums
ONTUManbHOIrO COOTHOLLIEHMS MEXAY COCTaBMALLMMM OMUYE-
CKOW NPOBOAVMMOCTH, NMPU KOTOPOM MOAYIb Ey q MUHUMATEH.

2. Mpw BbIGpPaHHOM B N. 1 COOTHOLWIEHUN MeEXAY KOMMO-
HEHTaMn akTMBHOW NMPOBOAMMOCTM BapbMpoBanachb AfivMHa
pednekTopa (AnvHa npoekunn pednekrTopa Ha ocb). Llenbto
pacyeTa 6bina cdukcauus AnvHbL pedriekTopa, Npyu KOTOpon
MOAYIb HANPSHKEHHOCTN Nonst Ey g AOCTUrAET MAHUMYMA.

3. MNpn PUKCUPOBaHHBLIX 3HAYEHNSAX COOTHOLLEHNST KOMMO-
HEHTOB NMPOBOAMMOCTU W ANVHbI pedhnekTopa no n.n. 1 un 2
W3MEHSINCA Yron HaKIMoHa KacaTenbHOW K HaYanbHOMY y4acTKy
pecbnekTopa (cuntas ot kabens) No OTHOLLEHMIO K OCK kabensi.
Llensto pacyeTa 6bina ukcaums BENNYMHLI yria, Npyu KOTOPOn
MOAYIb HANPSHKEHHOCTb NONS Ey g AOCTUrAET MUHUMYMA.

4. MNpwn prKCpPOBaHHBIX 3HaYeHusx no n.n. 1, 2 n 3 Bapbu-
poBarnacbh BennynHa OTHOCMTENbHON ANANEKTPUYECKON NPOHW-
LLlaeMOCTN & OCHOBHOIO M30NALMOHHOINO Terna CTpecc KOHyca.
Llensto pacyeta Gbina domkcaums BENMYMHBI €, COOTBETCTBYHOLLIEN
MUHUMYMY HanPsKeHHOCTU Nonst Ey .

MoTeHuman xunbl 3agaBancs paBHbIM aMnANTyAHOMY
3HayYeHW0 Pa3HOro HanpsXKeHus, NoTeHunan akpaHa
NPUHUMarncs paBHbIM HYym0. PedrekTop cTpecc KoHyca, no
€ro Has3HayeHuto, JOIKEH ObITb 3MEeKTPMYEeCcKn CoeanHeH
C 3a3eMIJIeHHbIM MeTannanyeckMm 3KPaHOM, BbIMOMHAS
(yHKUNIO BOCCTaAHOBIEHUSA «obpesaHHOro» akpaHa kabens
(vmuTauma nepBoHa4vyanbHOM KOHCTPYKLUW OO pasfernku).
Mo npeanoxeHHOMy anropuTMy peluanacbh 3afjaya pacyeTta
9NEKTPMYECKOro nonsi MEPEMEHHOro ToKa. YUYuTbiBasd CUHY-
CoMaanbHOCTb MOMA BO BPEMEHWU, NPUBEAEHHbLIE HUXE
ypaBHEHMWS 3anncaHbl OTHOCUTENbHO KOMMIEKCHbBIX BEMNYNH
(anekTpuyeckoro noteHumana U, BeKTopa NioTHOCTM TOKa /,
HanpsXXeHHOCTM anekTpuyeckoro nons E).

dopmynmpoBka 3aga4uv Ans YCMEHHOO peLLeHns OCHOBaHa
Ha ypasHeHuu MyaccoHa, onuchiBatOLLEro 3MeKTPoCTaTMHecKoe
none [1]:

v E)=p,

—
N
~

1 ypaBHEHNM pacTeKkaHUsa TOKOB B NPOBOASILLEN cpeae
Vi=—¥ "y
npu yyeTe 3akoHa Oma

j=y- E.

Torpa ypaBHeHve ans noteHumana U npuobpeTaeT Bua:

v.([g—iﬂwj:o,

rae y = (y,, 7,) — aNeKTPONpPOBOAHOCTb; U= (ljz, l°J,) — OuaneKTpuye-
cKasi NPOHMLIAEMOCTb; j — KOMIIIEKCHbIV BEKTOP MIOTHOCTU TOK3;
E — koMnneKcHbIN BEKTOP HAaNPSKEHHOCTY SMEKTPUYECKOTO Nons;
U — KOMMNEKCHbI 3MEeKTPUYECKUiA MOTeHUMaI; ¥ =27 * f— LKnnde-
cKasi yacToTa; p — 06beMHas NIMOTHOCTb CTOPOHHUX 3apsiaoB,
B HaLLWX 3aJa4ax paBHas Hymio; i — MHUMas eauHuLa.

PelnB ypaBHeHue (4) n ncnonb3ys cBA3b

(4

~

E = —gradU, 6

~

MOXHO paccymTaTh 3HaYEHUS HANPSPKEHHOCTM ANIEKTPUYECKOro
nons B ntobon Touke mogenu.

3apava (4) pewwaeTcs B 0CECUMMETPUYHOW CUCTEME KOOP-
OuHaT B reomeTpuyeckon obnacTtu, nokasaHHOW Ha puc. 2.
[paHuyHbIe ycnosua Oupuxne 3agaHbl cnegyowmm obpasom:
U=U,= 64+/2 kB Ha NMOBEPXHOCTU XMIbl (Ha PUC. 2 — HKHSAS

i s I peqinenTop KoHyca "
| s _,__-—-"'_f. TENO KOHYCA
' e .
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rpaHuua ceporo npsimoyronsHuka), n U = 0 Ha noBepXHOCTU
3kpaHa kabens (rpaHuLia 30HbI, NOKa3aHHOW Ha puc. 1 po30BbIM
uBeTom). Ha octanbHbIX rpaHuuax npegnonaratTcs ecre-
CTBEHHbIE FPaHWYHbIE YCINOBUS, COOTBETCTBYIOLLME HYNEBOW
HOpMarnbHOW cocTaBnstoLLen anekTpudeckoro nons E, = 0.

[MpoBeaeHbl pacyeTbl pacnpefeneHnsa anekTpu4eckoro
nonsi B KOHLEBOW pasaernke kabensi ¢ nsonsumen 13 CLUMTOro
nonunatuneHa [8] npu cedeHun TokoBeayLUeW MeOHOW XWrbl
400 mm2. Mexay >Kuromn 1 3KpaHOM MNPUIOXEHO UCTbITaTeNbHoe
HanpsbkeHve ¢ AeNCTBYOLWMM 3HadeHneM 64 kB yactoTbl 50 M.

MHTepec npeacTaBnsieT Xxapakrep pacnpeaeneHus anekTpu-
4YeCcKoro noss B 30He o6pbiBa NOIMMEPHOrO 3KpaHa no n3onsi-
unn kabens. Mpadukn HanNpPsKEHHOCTU SNEKTPUYECKOrO MNors
CTPOSITCS BAOMNb ropusoHTansHoi nuHumn 0X, nokasaHHON Ha
puc. 3 KpacHbIM LiBeTOM. HyneBon koopamHaTe COOTBETCTBYET
TouYka obpe3a INeKTPonpoBOASALLErO NOKPLITUS (3KpaHa), rae
HanNpsPKEHHOCTb NONS AOCTUraeT MakcMMyMma.

XapakTtepHasi kapTuHa nons B pacyeTHon obnactu (puc. 3)
npvBeAeHa Ha puc. 4.

Ha puc. 5 nokasaHo pacnpegeneHvne nonsa Boonb OTpeska
0X gns pacyeTHbIX BApMaHTOB U3 Tabnmupl.

Ha puc. 6 npMBeaeHa 3aBMCMMOCTb MaKCUMarbHOW Hanpsi-
YKEHHOCTUN 3NEKTPUYECKOTO NOMs B 3aBUCUMOCTU OT AMIEK-
TPUYECKOWN NPOHMLLAEMOCTN OCHOBHOTO U3OSSILMOHHOMO Tena
KOHyCa B LUMPOKOM AunanasoHe: 1 < L°Jbidz0< 24,

Ha puc. 6 cuHAs 1 opaHxeBas KpuBble COOTBETCTBYIOT
pecbnekTopy ¢ HyneBoW NPOBOAUMOCTLIO, @ 3eneHast KpuBasi
npoBoasLLeMy pecnekTopy C yAENbHON SMEKTPONPOBOAHOCTHIO
y=0,0002 Cm/Mm. U3 rpacbvika criefyeT, YTO CHUXKEHNS HANPshKEeH-
HOCTM Mons Ao TpebyemMoro ypoBHsi MPakTUYECKN HEBO3MOXHO
[obuTtbesa 6e3 MCnonb3oBaHMS NOYNPOBOASALLEro pediriekTopa.
Mpuyem faxe 1 B 3TOM CryyYae AU3NeKTpUYeckasi IPOHMULIAEMOCTb
OCHOBHOTO Tena KoHyca A0ImkHa ObITb OCTATOYHO BbICOKOW.

[ns KoHCTpyKumK, obecnedrBatowlen Hanbornbliee ocna-
GrieHne anekTpryYeckoro nosns B npo6riemHoi 3oHe ¢ (puc. 26),
NpoBeAEHO Takke UccrnefoBaHUe pacnpeaeneHms nomns B Tpex
Opyrvx npobneMHbIx 3oHax: J (y OKOHYaHWs pedriekTopa cTpecc
koHyca) A 1 | (B KMaKOM ON3NeKTpuke).

MakcumarbHas HanpshkeHHOCTb nons B 3oHax A, A n |
nccregoBanach Npu 3Ha4YEeHUSIX AU3NEKTPUYECKON NPOHULae-
MOCTM OCHOBHOIO Tena KoHyca U ero pedrnekropa, BblbpaHHbIX
Mo cooBpaxeHNsiM MUHMMU3aLmm noss B 3oHe ¢. OcTasLuascs
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. 8. FENIBAGOY GO jhshis st o LsGCR 4, A d 4

cTeneHb cBo6oAbl — AN3NeKTprYeckasi IPOHULAEMOCTb XMUOKOro
[OV3NEeKTpKa, 3anosHSOLWEro CBOG0AHOE NPOCTPAHCTBO BHYTPU
Kopryca Hapy»XHoro nsonsitopa.

KapTnHa anektpuyeckoro nons B6rv3an npobrnemMHbixX 30H
4, 1 n 4 nokasaHa Ha puc. 7, a 3aBUCUMOCTb MakCMMarnbHO
HanpPsPKEHHOCTM MONA B 30HaX OT AUAMNEKTPUYECKON NpoHMLa-
€MOCTM XNOKOro AN3NeKTpmKa npmeeaeHa Ha puc. 8.

Kak B1gHO 13 nocnegHero rpaduka, HanpsbkeHHOCTb Morns
B NPOBreMHbIX 30HaX J ¥ J BbIlLE COOTBETCTBYIOLLMX 3HAYEHWN
ans 3oHb! . Mpy aTOM MakcumMarnsHas HanpsKeHHOCTb, UMetoLLas
MECTO B 30He |, CornocTaBmmMa nmbo GorbLLe, 4eM COOTBETCTBYOLLIMN
napamMeTp Ans 30Hb! ) TOMBKO B TEX Criy4asix, Korga OTHOCUTESbHAS
[OM3reKTpu4eckas MPOHULIGEMOCTb KMAKOTO AVNAMEKTPUKa MeHbLLE 3.

OTMeTUM TaKkke, YTO BbIOOp KOHCTPYKLMU CTPECC KOHyca
1 CBOWNCTB ON3NEKTPUYECKUX MaTepranoB OkasbiBaeT BNMSHNE
Ha 3MEeKTPUYECKYD eMKOCTb MydTbl. EMKOCTb Mexay Xunon
1 3eMITIEN NErkO MOXET ObITb OLlEeHEHA Yepes MOJSHYI0 SHEPIrUo
3MEKTPUYECKOro Nons B pacyeTHon obnactn W, n nssectHoe
dasHoe Hanpsixerune U,

(6),

roe sHavenve WV, onpegensetcs no dopmyne (7);
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W3=j
4

roe D — BekTop anekTpuyeckoro cMeLLeHusl.

3aB1CYMOCTb EMKOCTY OT AN3MNEKTPUYECKON MPOHNLIGEMOCTH
OCHOBHOIO M30MSALMOHHOIO Tena CTPecc KoHyca npuseaeHa
Ha puc. 9:

W3 rpadhukoB Ha purc. 9 BUOHO, YTO EMKOCTb KOHCTPYKLIMM MyddThl,
1, COOTBETCTBEHHO, 3aMaceHHasi B Hel aHEPrs 3NeKTPUYECKOro
nonsi, ocCUMNIUpytoLLas ¢ ABOMHON 4acTOTOM, YBENMUMBaETCH
MOYTW Ha TPeTb MO Mepe NpPUBNMKeHWs cTeneHn ocnabneHms
MaKCMMarIbHOrO AMEKTPUYECKOTO MO K ONTUMAaNbHOMY 3HaUEHMIO.
OTOT (hakT MOXeT ObITb Y4TEH NPV MOAENMPOBaHUM PEXVMOB
paboTbl MydpTbl B COCTaBe 3NeKTPMYECKON Lienu.

BbIBOAObI
B paboTe onvcaH cnocob CHMXEeHNst HepaBHOMEPHOCTY 3Mnek-

TPUYECKOro nosnd B Mecte O6prBa OKpPaHOB M 3ANEeKTponpoBOaALLNX
obornoYek, OCHOBaHHbIA Ha COYMeTaHWM CBOMCTB MaTtepumnanos

w
turn gty areey

B el T — i el —l PR
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cTpecc KoHyca kabenbHoM MydThl U cneunanbHOro nogdopa
€ro reoMeTpUYecKor KOHUrypaLmmn. YCTaHOBMEHO crieaytoLLee:

— ONTUMarbHOE OTHOLEHWe NpoaonbHOM (U.) k nonepeyHo
(ﬁy) COCTaBnsAOLLEN aKTUBHOM NPOBOAMMOCTM pedrnekTopa
HaxoguTes B npegenax U/ Cly =10 — 12. PesynbTaThl pacyeTa
B 3TOM Cry4ae fatoT 3HaveHue £, = 2,85 kB/mm;

— onTUManbHOe 3Ha4YeHne ANMHbI NPoeKUUK pedriekTopa
Ha ocb kabens HaxoauTcs B npeaenax L = 85 — 120 mwm;

— onTuManbHOoe 3Ha4YeHWe yrna HaknoHa KacaTenbHoW
K HauarnsHOMy yJacTKy pednektopa ctpecc koHyca — (i = 8 — 14°;

— ONTMMarnbHOE 3Ha4YeHNE OTHOCUTENBHON ANSNEKTPUYECKON
MPOH1LIAEMOCTM & MaTepuarna 0CHOBHOIO U3O0IALIMOHHOTO Tena
HaxoauTcs B npedenax U =22 — 24,

[insi 6onee TOYHOM OLIEHKM ONTUMArbHbIX 3HadeHMii U/ ﬁy, L,
@ V € cnepgyeT BbINOSHUTL ONTUMU3ALMOHHBIE PACYETbl SNEKTPO-
MarHWTHOIO Mons B COOTBETCTBUM C NPUBEAEHHbLIM B HACTOSILLIEN
paboTe anroputmMom. B obwem cnyyae Ana u3rotoBrneHus
pedriektopa MOXeT ObITb MCMONb30BaHa CMECh 3MACTUYHOMO
MoNMMepHOro MaTepuarna ¢ MenkoaucnepcHbIM TOKONPOBOAS-
LWMM HanomnHuTenem. B kayectBe 8racTUYHOrO MOSIMMEPHOro
maTepuarna npyMeHMbl 3TUNEHNPONUIEHOBAS UMM CUIMKOHOBAS
pesuHbl, a B Ka4ecTBe MEeNKOAMCNEPCHOTO TOKOMPOBOASLLErO
HanonHUTENS — caxka U MeTanIMYecKmin NOPOLLIOK.

B Tom cnyyae, ecnu ka4ecTBO NUTaoLLEN ceTu CTaBUT Nog
COMHEeHVEe BO3MOXHOCTb 3hEKTUBHOIO NpUMeHeHus pedpak-

uun, ang BblpaBHMBAHUA NOMNs cnegyeT NPUMEHUTbL COMEeTaHne
reoMeTpu4eckoro U UMNeaaHCHOro (BO3MOXHO HENMHENHOro
MMMeaaHCHOro) Crnocob0B CHKEHNSA HEPAaBHOMEPHOCTU MOSS NO
anuHe pasgenku. NMogpobHee aaHHasa Tema GyaeT o6eyxaeHa
B CneayroLLmx nyénmkaumsx.

3AKITHOYEHUE

MpeanoxeH KOMOMHMPOBAHHbBIA CNOCO6 CHUXEHMUSA
HEpPaBHOMEPHOCTW pacnpeaeneHnsa 3anekKTpn4ecKoro nons
B HaABWXHbIX MydpTax n mydTax XonoaHON ycaaku CUoBbIX
kabenen, OCHOBaHHbIN Ha COYETAHUN FrEOMETPUYECKOrO
n pedpakyMoHHOro MeToAoB BbipaBHMBaHusA. Cchopmynu-
poBaHbl TpeboBaHMSA K CBOWCTBaM 3NE€KTPONPOBOASALLNX
MaTepuanoB M K KOHCTPYKLMAM aneMeHToB, obecneymBa-
IOLWUM BblpaBHMBaHWE MONS B yCunuBalowen n3onsumnu
kabenbHbIX MydT BbICOKOrO HanpsixeHusa. Takon nogxon
[aeT BO3MOXHOCTb, B YCIOBMAX B€CbMa OrpaHW4eHHOro
noToka MHgopMauum o 3apybexHbix aHanorax n NpoToTu-
nax, pa3smBaTb KOHCTPYMpOBaHME U NPON3BOACTBO OTeYe-
CTBEHHOW KabenbHOM apMaTypbl, TO3BONUT ONTUMU3NPOBATL
KOHCTPYKLMIO CTPECC KOHYCa W APYr1X 3NeMeHTOB KabenbHbIX
MydT, C NOCNeayLMM 3aMeLLeHneM UMMOPTHBIX U3AENUA 1,
B pe3ynbTaTte, AOMKEH NPMBECTU K NOBbIWEHNIO 3P DEKTUB-
HOCTMW 3HEepreTU4ecKon oTpacnu.
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CtoumocTtb nognucku Ha | nonyrogue 2014 ropa
(3 Homepa), B pybnsax ¢ yyetom HAOC:

Anst uneHoB Accoumaummn «dnektpokabenb» — 1275 pyb.,

Ansi y4ebHbIx 3aBegeHun n ctyneHtoB — 480 py6.,
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ANs NOANUCYMKOB APYrnX 3apybexHbIX cTpaH — 33 y.e.

lNo BonpocamM noanucku obpawjantechb
k Anne EBreHbeBHe Tumodeesoii: (495) 918-1627

Konuto nnatexxHoro nopyyeHusi ¢ oTMeTkon 6aHka 06 MCnonHeHun
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dhusmnyeckux nuu, BeILLNWTE, NOXanyncTa, No agpecy:
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hishinj ChlszLd@histe, HE 5, sWdh 1202. E-mail: kp@vniikp.ru
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