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PYNOPHBIE AHTEHHBI
C CHHTE3UPYEMbBIM IIPH MMOMOIIHN AHUIJEKTPUKA
s PACIIPEJAEJIEHUEM B PACKPbBIBE
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CuHTe3 pmarpaMM HaNpaBJeHHOCTH NPH [OMOIH BHECEHHOrO B Pynop
LMOJIeKTPUKA IIMPOKO u3BecTeH. MMeercss MHOIO KOHCTPYKTHBHBIX pelie-
HUH: AM3JIEeKTPHUECKHEe CTEPXKHH, BTYJKH, Koabla u np. [1—3], korophie
[IO3BOJISIIOT NOJYYHTh AMArpaMMy HanpaBJeHHOCTH pyHopa pasjaudHoi ¢op-
MB M IIAPHHBL. PH3HYECKH 3TH PEHIEHHS OCHOBBIBAIOTCA HA IBYX Pa3iHu-
HBIX OpeACTaBJCHHUSX IOJs BHYTpU pymnopa. B mepeoMm cayuae BoJHA, pac-
OpocTpaHglouladgcs BHYTPH pymopa, cunrtaercs cdepHueckol ¢ LEHTPOM B
BepiIdHe KoHyca. Torma BOJH3H pacKpbiBa YCTAHABJIMBAETCSH AHJIEKTDH-
yeckasy JIHH3a, npeobpasymolnas, HanpuMmep, chepHuecKuli BOJTHOBOH (POHT
B MJOCKHH. Bo BTOpOM ciyuae moaaraioT, uTo B PYIOPHOH 4YacTH pacnpo-
CTPAHSAIOTCA T€ Xe MOIbl, UYTO U B BOJIHOBOAHOH. [IM3JeKTpHUeCKasl BCTAB-
Ka B030yxaaeT MOJBl BBLICHIMX THIIOB. Ee pasMepH H NOJOXKeHHe BHIGHDA-
I0TCA TakuM 06pa3oM, 4TOOK B pacKpHBe aHTeHHH chHOPMHUPOBAThL Tpebye-
MoOe aMIINTYAHO-($a30BOe pacmpeieleHHe, HAlpPHMEP, OCECHMMETPHUYHOE.

B pmauno#i pabore paccMaTpuBaercs croco6 CHHTe3a paclpefespeHHs
IIOJIs1 B DacKpEIBe PYNOPHOH aHTeHHB, OCHOBAHHBIH Ha NpPEACTABJEHHM HEp-
BHYHOTO II0JIS pYIOpa B BUAE CHCTEMH JyueH. 3/ech, B CBOI oyepelb, HMe-
ercd JBa cnoco6a u3o0paKeHHs] nepBHYHOrO mnoJd. IlepBHE oCHOBHIBaETCH
Ha aCHMNTOTHYECKOM IPeACTaBJEHUH MOJA, KOTOPHE MOIyT PacipOCTPaHsITh-
¢ BHYTPH IOJTyO0eCKOHEUHOTO KOHYCa, COBIAAAIOLIEr0 ¢ KOHHYECKOH dacThIo
paccmatpusaeMoro pynopa [4, 5]. Ilpu Takom cnocobe MOXHO CUHTATD, YTO
HCTOYHHKOM (KayCTHKOH) NMepBHYHOTO HOJIS B PYHOpPE ABJsIeTCs HEKOTOpast
OKPYXHOCTb, 3aBHCAIllas OT yIJla pacTBopa Dylopa M MNOJSPU3ALHH.

Taxoi#l mojgxox chnpaBef/uB AJs PYIOPOB KaK C INIABHHIM, TaK M C Pe3-
KHM IIEPEXOZOM OT BOJHOBOAHOH K pymopHo# wactu. BTopo# cmoco6 6asu-
pyeTcss Ha MPEANOJOKEHHH, YTO B TOpJie PyIopa B MecTe KJIMHOOGPa3HOro
COUJIEHEeHHS] BOJIHOBOAHOH M DYIOPHOH uacrtefl o6pasyercd ABa IydykKa MH-
GpakUMOHHEIX JIyYeH, COOTBETCTBYIOUIUX MafeHHio BoJH Bpuniayena. Takoe
[PEeIIONOKEHHE ONPABAAHO AJsi PYIOPOB C H3JOMOM B ropJjioBuHe. Jlusjek-
TPHUECKas BTYJIKA AOJXKHA TpaHCHOPMHUPOBAThL UCXOJHOE JIyUeBOE II0Je BHY-
TpH pymopa B TpeGyemoe B pacKphiBe. JICHO, UTO pacueTHHe (OPMYJH B
oboux cayuasgx OyAyT pasHbIMH. KpHTepHeM HX NPaBHJIbHOCTH MOXKeET CJy-
JKHUTL 9KCHEPHUMEHT,

, Merox _pacuera reoMeTPHYECKHX DasMepOB HH3JIEKTPHUECKHX BTYJIOK.}
HBJIOKEHHBIH HHXKE, ,OCHOBBIBAETCA Ha BTOPOM criocobe. JpaCCMOTpI/IM pac-
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[image: image2.png](basupoBaHHYIO PYNOPHyI0 aHTeHHy (puc. 1), B HEKOTOPOM CeYeHHH KOTO-
po#l (mepneHAMKYJADHOM OCH Pymopa) HYMKHO co3xaTh TpeGyemoe (hazoBoe
pacnpenenerue. ®asoBoe pacupejeseHde B POH3BOJLHON IJ1OCKOCTH, OIpe-
densgeMoe AMPPAKIHOHHBIMH JYYaMH, BBEIXONSLIUMH H3 TOYKH P, MOKHO
3alcaTh CJACAYIOUIMM 06pasoM:

¢ () =2m[l(ar) —la=o } /2,

rae ¢(o)— ¢asa B mponsBoabHOH Touke M ceuenus Q; [{a)— paccrosHue
ocu Touku P; 1o Touku M; l.—o — paccrosimyue oT Touku P; f0 GauzKahmen
TOUKH ceyeHUst My; o ~— TeKyIias KOOpIHHATA.

[TomecTuM Ha OyTH STHX JyueHd AHBJEKTPHK, TOJIUHHA KOTOpOTO [,
sapJsiercd QyHKIMeHd OT yraa o. [Ipd HanWuuu DHAAEKTPHKA 3JeKTpPHYecKas
JUIMHA NYTH IO IPOH3BOJLHOH TOUkH ceueHuss M OyaeTr pasna

() =l{a)+1, (@) (Ve—-1),

rae !’ (o) — ayeKTpuyeckasi AJHHA NMYTH 10 TOYKH M, [, — TOJILMHA AU3JIeK-
TpYKa B HAUPABJEHUH o & — AHIJIEKTPHUECKASd NPOHHIIAEMOCTbD.

Ecau tpebyetcst co3parh B ceueHun @ cuuHdasHoe pacupejefieHHe IIPH
MUHHMAJBHEIX rafapurax BHECEHHOrO audiekTpuka, To (&)= [ya
({yaxe — paccrostune 1o Haubosee ymasdeHHOH TOUKH cedeHus). Ilpu sToMm
KOH(UTypauust BTYJIKH B CEKTOpe VIVIOB, onpefesiseMoM JgayuaMu PiP; n
PP4, paccuuTeiBaercs mo Gopmyde:

13 (@) = [Lugee — L (@] /(Y e — 1). (M

AnmasoruuHelfi pesysbTaT moJyuaeTcest ¥ A8 TOUKM Aubpaxuun Ps.
Brynka, paccumTaHHas 0O 3TOMY METORY, NpeicTaBiseT coboi «6od-
KOOGPAa3HOe» TeJIo BPALeHHsI HEKOTOPOH 3aMKHYTOH IOBEPXHOCTH, IPOQHIDL
KOTOpOH paccuuThiBaercs mo d-ae (1), -
a OCb BpallleHHs CcMeIlleHa OTHOCHU- b 140—o—
TeJIbHO OCH pYyHopa Ha pacCTosHHe,

pPaBHOE pajJNycy BOJHOBOJIA.
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MaTtepnan BTYJKH [OJIXKeH HMETh MaJble TEIJOBhle NHOTEPH, & ero JH-
SJIEKTPHYeCKasl NPOHHLAEMOCTh BBHIOHpAeTCA TaKuM 00pas3oM, YTOOH KaXK-
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Huyenusle ayyamu PPy n PoP3; Kpome Toro (ocoGenno mpu GOJbLIMX 3HA-
YEHHAX &), BHYTPEHHHH AMAMETD BTYJAKH AOMAKEH ObITL GOJblIe KPUTHUEC-
KOr0 pasMepa BOJHOBOMA

Jusnextpudeckas BTY/Ka BJHSET He TOALKO Ha (a30BOe, HO HECKOJb-
KO M3MeHSeT W aMIVIMTYJZHOE DacHpeleseHHe, YTO KeNaTeJbHO YUHUTHIBATh.
OzxHako BO MHOTKX C/Iydasix 9THM BJUSHHEM MOXKHO TpeHe6pedb

Ha puc 2 mpuBeneHb IeOMETPUUYECKHE Pa3Mephi PyIopa ¢ (PTopomaac-
TOBOH BTYJKOH (£=2,2), pacHo/soXeHHOH B ropJe, npouas KOTOPOH pac-
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[image: image4.png]CYMTHIBAJICA YKA3aHHHIM BHILIE CIOCOOOM AJi caydasl CO34aHusl B pacKphiBe
pynopa cumdasnoro pacmpeneienus. Juarpammul Hanpasiaennoctu (IH)
B miI0CKocTH E (CIIOmHAs JHHHS) U B IVIOCKOCTH H (IyHKTHDHAas JMHHSA),
¥3MepeHHBE B JAanbHelt soHe Ha wacrorax 10 (a), 11 (6) u 12 (8) Iy,
pynopa 6e3 BTYJIKHM U C BTYJKOH NPHBEIEHH COOTBETCTBEHHO C/eBa U CIpa-
Ba Ha puc. 3. JluarpaMma HanpaBieHHOCTH Pymopa C JH3JEKTPHYECKOH
BTYJKOH Kak B mwiockoctd E, Tak M B miaockoctd H mpubmuxaerca x JH
pynopa ¢ cuHdasueM packpbiBoM. Kpome Toro, HaG/iofaercss BHpaBHHBA-
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JIpyruM BO3MOMKHBIM BapHAHTOM TIPUMEHEHHS MIHUSJEKTPHUECKHX BTY-
JIOK SABJISIETCS cO3lanue Yy pac¢a3upOBAHHOTO Pynopa NPAKTHUECKH OCECHM-
merpuunoit JIH ¢ uuskum ypoBHeM GOKOBBIX JiemecTKoB. [lomoGuyio [TH
uMeeT pacdasupoBaHHLIA PyIop c u3jaoMoMm obpasyiouie#l [6], KOTOPHIH CO-
CTOMT KaK Obl H3 ABYX PYNOPOB— OCHOBHOTO, CHJBHO pacdasupoBanHoro Z
H MaJoro, mpakTuyecku cHHbasnoro I (puc. 4). Hanuuue mamnoro pynopa
3HAuMTEJNbHO (B IBa M GOslee pasa) yBeJIHYMBAeT NPOJOJLHHIN pasmep. Ha-
3HAUEHHEM MAaJIOT0 PyHopa sIBJseTcs CO3JaHHMe CHH(ASHOTO pachpefeseHust
Ha ompelejeHHOM CceyeHWH. AHAJOTHYHBIA 3¢d(exT MOXKHO MOJNYUYHTb IIPH
MOMOIIM JH3JEKTPHUECKOH BTYJKH, YCTAHOBJEHHOH B ropgae pacdasupoBaH-
HOI'O pymopa ¥ pacCUHTAHHOW TakuM o6pas3oM, uTo6Bl CO31aThb B CEYEHHH
pymnopa, COOTBETCTBYICIeM ceueHH0 u3ioma (2R;) B cxeMe pymopa C H3-
JomoM, cHH(Mas3Hoe pacmpenenerue.; [IpofonbHELIE pa3Mep TaKoro pymnopa
PE3KO YMEHBIIAEeTCs 110 CPABHEHHIO C PYIOPOM C H3J0MOM 00pasynolied, B
To Bpemsi kak ero IH (puc. 5a) B oranume or JH o6niynoro pacdasupo-
RaHHOTO pymopa (puc. 56) NMpaxkTHYeCKH Takas Xe, KaK y pymopa ¢ H3Jo-
MOM, yroJ pacrBopa (2c2) H pasMep packphBa (2R;) KOTOpOro Takue Xe,
KaK y paca3upOBaHHOTO Pynopa ¢ AHIEKTPHIECKOH BTYJIKOH.




[image: image5.png]Teomerpuueckne pasMmepsl pacasupoBAHHOTO PyHopa C IH3JEeKTpHUe-
CKOH BTYJKOH, HMEIONIero 3aJaHHYI0 IIUPHHY W (POPMY IJaBHOTO JienecTKa
IH, onpexmensiioTcss no TO#H XKe MeTOAHKE, YTO U PYNOPOB C H3J0MOM 06pa-
ayromeit [6]. TIpu sTom pasmep 2R; JOJMKeH COOTBETCTBOBATL He CEUCHHIO
H3JI0Ma, a CeYeHHI0 pachasupoBaHHOTO PyIoOpa, Ha KOTOPOM HEOOXOAMMO
HpPH IOMOINH BTYJKU CO3/laTh CHH(asHOe pacupeneseHHe.

[Mpodunp QusaekTPHUECKOH BTYJIKH MOXKET 3HAUHTENIBHO OTJAHYATHCS
OT pacuetHoro. Tak, IPHA BHIIOJIHEHHH BTYJKH U3 IEHHCTOrO MOJMCTHPOJIA
B BHJe UMJUHADPA, B KOTOPOM BBIPE3aHO /BA KOHYyCa C BepIUHHAMH, Paclo-
JIOXKEeHHBIMH HaBcTpeuy Apyr Apyry (puc. 6), Oblja IonydeHa Takas Ke
IIH, xak u npu «6oukoo6pasHoit» ¢opme, paccyurannoil mo ¢-ae (1). Ilo-
106HAast KOHCTPYKLHS BTYJKH fBJSIETCH aNNpPOKCHMAalMel PacyeTHOro IIpo-
¢Guas U JaeT NPAKTHYECKH Te 3Ke Pe3y/bTATH. ITO IO3BOJIAET 3HAUMTENbHO
YIPOCTHTb KOHCTPYKUHUIO H TEXHOJIOTHIO U3TOTOBJICHHS BTYJIKH.
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IIpeanoxennblii MeTOA pacuera AMSJIEKTPHUECKOH BTYJKH MOXHO HC-
N0Ab30BaTh W B TOM CAy4ae, Korga Tpelyercsi YBeaWYuTh pacdhasupoBKY
pynopa HJHM CO3laTh B €rc DAcCKpHBe (Da30Boe paclpelesieHUe, H3MEHSIO-
uleecd Mo Clnelua’IbHOMY 3aKOHY.

Takuy o6pasoM, NpelToXkeHHEI! BBHIIe IPOCTOH crocod npubanKeH-
HOrO pacyeTa M KOHCTPYKTHBHOTO BLIIOJIHEHHS] JIH3JEKTPHUECKHX BTYJIOK
MO3BO.;IAeT C0331aThb pa3gHdnble (a30Bble pacipelejgeHUs B DacKpHIBE Py-
HOPHHIX AHTEHH IPH NOMOIIH Ma’orafapHTHEIX BTY/IO0K, YCTAHOBJEHHBIX B
ropJje pynopa. OH paccMOTpeH B NPHMEHEHMH K KOHMUECKHM pymopam, HO
MOXKeT OBTb PACHpPOCTPaHEH H Ha NHPaMUAAJbHHIE,
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