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MPEAUCIIOBUE

B 1960 r. Buimaa B cser kuura T. H. Usiomosoit n B. T. Csu-
punoBa «Ilosble W JEHTOUHBlE PAaJHOBOJHOBOABI®. ABTOpDbl CTaBH-
JU 3aJauy — O3HAKOMHUTb papuoioburesneii ¢ o0coOeHHOCTAMH
nepenayd 3JeKTPOMArHUTHBIX BOJH IO NOJBIM M JEHTOYHLIM (IOo-
JJOCKOBbIM) BOJHOBOAaM, ¢ HauboJsiee XapaKTepHLIMU 3JeMEHTAMH
H YCTPOHCTBAMM, TpHMeHSieMbIMH B JAHaNa3oHe CBEPXBbICOKHX
yacror.

B nocnennHe mecsATUNETHS pagUHOTeXHHKA H  3JEKTPOHHKA

CBEDXBBICOKHX YACTOT pa3BUBaeTCs BCe 60Jee MHTEHCHBHO.
Yxe He TOJBKO INOJbie ¥ KOaKCHAJbHble PagHOBOJHOBOIBI, HO H
IIOJJOCKOBble JHHMH, @ TaKXe Yy3Jbl U 3JeMeHTbl C HUX HCNOJb30-
BaHHUEM, CTA/JH TIPHMEHSITHCA B CaMbIX DPAa3JHUHLIX PAJHO3JEKTDOH-
HbIX ycTpolicTBax. OQHAKO MONyJsipHON JMHTEpaTyphbl, I'Ae AOCTa-
TOYHO MOAPOOHO paccMOTpeHa Qu3ndeckas KapTuHa sBJEHHH B JIH-
Husix nepegaun CBY, nepocratouno.

B Hacrosmeii KHHMre, sBJAIOILENCA NO CYIleCTBY BTOPLIM H37a-
HHeM KHHUrH «[losble W JeHTOUYHblE PaLHOBOJHOBOIBI», B Pa3jesbl,
OTHOCSIYECS] K INOJIBIM M IOJIOCKOBBIM BOJIHOBOJAM, BHeCeH P
YTOYHEHHH M H3IMEHEeHUH, CBA3AHHBIX C Pa3BUTHEM paldHO3JJeKTpPO-
HHKM B NOCJeQHHe Tojbl, a TaKXe HaNnuUcaH HOBBIA pasjaen, Io-
CBSIIEHHBIH KOAKCHAJbHLIM JHHHAM.

ABTOpH ¢ OJIaTORAapPHOCTBLIO NPUMYT KPHTHUECKHE 3aMeyaHus
H TIOXeNaHHA WHTaTeJeH [0 JMaHHOM KHHre, KOTOpble CJeAyer
nocelnath no appecy: 113114, Mocksa, Illnw3osas nabepexuas,
1. 10, MaccoBass panHo6ubauoTEXA.

Asropui



BBEAEHMWUE

CeepxBoicokuMu uwactotTamu (CBY) npuHATO HasbiBaTb Yy4acToK
CIIEKTpa 3JIeKTPOMATHUTHBIX KoJeOGaHuii, 4acTOThI KOTOPBIX pacroJjoxe-
Hol Mexay 30 u 3000 MI'u. JIauHBI BOJH 1N/ BTHX KpaHHUX 4acTOT PaB-
Hbl coorBercTBeHHQ 10 M u 0,1 mM. Hamomuum, yro | I'Tm pasen
103 MI'm uau '10° Tm. | T'm osHauaer, 4To OAHO TOJHOe KoJebaHue
COBepIIAeTCs 3a ONHY CeKyHAy. EMMHHIA YacTOTHl HMEET Pa3MepPHOCTb
1/c. JauHa BOJMHBI BJEKTPOMATHHTHBIX KoJeGaHHA A B BO3AYIIHOH cpene
HJIH B BaKyyMe CBSI3aHa C yaCTOTOH [ COOTHOLLIEHHEM

A=cff,

rge ¢ — CKOPOCTb CBETa B BaKyyMe,

bBe3Bo3nymHyio cpeny, HanpuMep OTKPBLITHIH KOCMOC B OTCYTCTBHH
KaKuX-mu00 4acCTHL, B JUTEPaType HA3bIBAIOT ellle CBOOOIHLIM NpPOCTPaH-
¢TBOM. EC/H 4acTOTy BLIpa3uTh B Tepuax, a CKOPOCTb ¢BeTa B CBOGOJ-
Hom mpoctpaHcTBe (c=3-10% M/c) B Merpax B CeKyHAy, TO AJHHA
BOJIHBI A NOJIYYHTCS B MeTpax.

CBY pnuana3oH 3JEeKTPOMAPHHTHBIX KoJeGaHHH HA3BIBAlOT TaKxXe
AHana30HOM yJIbTPaKOPOTKHX BoaH (YKB) M noxpasgensior Ha Gosee
y3kHe nuanas3oHsl. Haubosee pacnpocTpaHeHO [efieHHE BJAEKTPOMArHHT-
HbiX BOJH ICBU nuamasqua Ha MmerpoBble .(A=10-+1 M, f=30-+300 MI'n),
geuuMerpoBule (A=1-+0,1 M, f=300 MIn=+3 ITu), canTuMerpoBbE
(A=10=+1 cM, f=3+30 I'Tu), muamumerpoBe (A=10-+Hl MM, f=
=30+300 I'T'u) wu cybmuanumerpoBbie (A=1--0,1 MM, [=300-
3000 I'T't) BosHHL

B6au3H cepenuHbl menuMerpoBoro auHanasoHa (A=30-+70 cm) mpo-
ACXONHUT pa3jesieHHe MeXAYy MHOTHMH NPEJCTaBJEHHSMH, OTHOCSIIUMHUCS
K DagHOTEeXHHKE «HU3KHX» H CBEPXBBICOKHX uactoT. Hanpumep, Ha CBY
IIPUXOJUTCA OTKA3aTbCA OT TAKHX INPHUBBIYHLIX AJSl paguoaobuTens mo-
HAITHH, KaK COCpPelOTOYeHHAs €MKOCTb B BHJAE KOHIEHCAaTOpa M HHIYK-
THBHOCTb B BHJE KATYIIKM, M HEOGXOQMMO TMPHUBBIKHYTb K KOHTypam
B BHJe OOBEMHBIX PE30HATOPOB, K HOBHIM THNAaM T€HEPATOPHBLIX H YCHJH-
TeJbHBIX JIaMIl ¥ T. II.

CymectBeHHble 0CO6eHHOCTH B auanasoHe CBY uMeloT JHHMM wepe-
naud. Henbss ckasaTh, KOHEUHO, YTO Ha BOJHAX AJHHHee 30 CM HenmpHMe-
HHMBI, HanpHMep, BOJHOBOAb. OaHako Ha BojaHe 60 cM BOJHOBOX AOJ-
XKeH HMeThb CJUIIKOM T'pOMO3JKHe pa3mephl ((45X23 cm), a ¢ ppyroi
CTOPOHBI, NMPH PE30HAHCHOM MAJHHE BOJHBI 15 ¢cM OOBLIYHBIH pajgHOTEXHH-
yecKu#t KOHTYyp OyneT uMeTb CTOJb OOJbIIME MOTEDH Ha H3JYyuYeHHe,
4TO OH OyAeT CKOpee AaHTeHHOHN, 4eM DPEe30HAHCHBIM 3JEeMEHTOM.

B o6umem cMbicle K LIHPOKOMY KJacCy PagHOBOJHOBOJOB MOXKHO
OTHECTH CaMble Da3JHuyHble BUABl YCTpOHCTB (puc. 1), BHOJb KOTOPBIX
MOTYT paCnpoOCTPAHATbCA OJEKTPOMArHUTHble BOJHBL. IDTO OTKDBITHIE
ABYXNpPOBOAHHE JuHHM (pHuc: 1,a), KoakcHaabHble KaGeau (puc. 1,6),
MoJble MeTa/JJIHueCcKMe TPYObl pPa3JHYHOrO INONEPeyHOro  CeYeHHS
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(puc. 1,8) m 3amenasiomue cucremsl (pHc. 1,0), BAOMb KOTOPBIX SJEK-
TPOMarHUTHbIE BOJIHBI PAacMpOCTPAHSIIOTCA CO CKOPOCTbIO, B HECKOJAbKO
pa3 MeHblIEH CKOpOCTH cBeTa. K paavOBOIHOBOAAM OTHOCATCA AU3JIEK-
TPHYECKHe BOJHOBOAB ‘(pHc. 1,2), mpemcrasisiollHe coOOH CTePXKHH HU3
HAU3JEKTPHKA ¢ OOJBLIOA HHIJEKTPHYECKOH IPOHHLAeMOCTbIO, @ TaKXKe
TaK Ha3piBaeMble TOJOCKOBBE (JeHTOYHble) CcUMMeTpHuHble (puc. 1,e)
¥ HeCHMMeTpHUHbIe ((puc. '1,9) JHHHY.

s
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Puc. 1. Buabl pagHoBOJHOBOLOB.

a — OTKpHITas HABYXNPOBOJAHAs JHHHSA; 6 — KoakCHaJbHas JHHHA, 6 — [OJbie BOJI-
HOBOJbl pPa3/IMYHBLIX IOMEPeYHbIX CeYeHHi: NpsAMOyroJbHoro, kpyraoro, IT-o6pasno-
ro u H-o6pa3Horo; e — OH3JIEKTPHYECKHH BOJHOBOJ, O — 3aMelJsIOU[He CHCTEeMBbl:
CHKpaJibHasg B 3KpaHe M THNA <«TrpeGeHKH»; e — CHMMeTpHUYHas II0JOoCKoBasl JHHHUS,
o — HeCHMMeTPHYHag IOJIOCKOBAas JHHHS,

[IpuMeHeHHe KOAKCHAJbHBIX M OTKPBITHIX ABYXMPOBOJAHBIX JIHHHH
B Ivanasone CBY uMeer psix orpaHuueHuii. Ileso B TOM, 4TO € YKOpO-
yeHHeM JJHHBl BOJIHBI DacCTOSIHHe MeXJAy MPOBOJHUKAMH JBYXNPOBOJX-
HOM JIHHHH TMPHXOAHTCS yMEHbUIATb C LeJbl0 CHHXKEHUS MOTepb SHEPruH
Ha u3ayyeHue. [IpH oTOM yBeJHUHBAeTCS OMAaCHOCTb BJEKTPHUECKOTO
npo6ost mpH Tepefaye MO JHHUH OOJBIIMX MOLIHOCTEH, a JNOMYCKH Ha
TOYHOCTb H3TOTOBJIEHHSI CTAaHOBATCA Bce OoJsee KecTKUMH. [loaToMy Ha
IeUUMeTPOBbIX BOJHAX HedKPaHHPOBaHHAsi CHMMeETDHYHas JIBYXTIPOBOX-
Hasl JMHUS HeNPHrOJHa, ee MPHMEHSIOT OObBIYHO Ha BOJHAaX HAJUHHee
2= M.

Koaxcuanbubiit kabeab, SBASSICb 9KPAHHUPOBAHHOMA JHHHed, 6onee MpH-
rojaed anas CBY. OxHako ¢ 37ech ¢ yBeJMueHHEM YacCTOTHI YBeJHYUBAIOT-
CSl TIOTePH B MeTaJJHYeCKHX MPOBOAHHMKAX (0COOEHHO BO BHYTDPEHHEM)
H JH3JIeKTPHKe, KOTOPbIH HeOOXOAHUM IJSl KperJieHHS] BHYTPEHHEeH XHJbI
kabens. KpoMe TOro, mpH yKOpPOYEHHWH [JHHB BOJHBI 3Jech, KakK H
B JBYXIPOBOJAHOH JIMHHM, TPHUXOAHUTCH YMEHbLIAThb pPaCCTOSTHHE MeXIY
BHYTDEHHHM H HApyXHbIM IPOBOAHUKAMH KabeJs, UTO IPUBOJAUT K Orpa-
HUYEHHMIO yDOBHSI NepenaBaeMoil MOWHOCTH. C Apyrofl CTOPOHBI, HA CaH-
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THMEeTPOBHIX BOJHAX B KOaKCHAABHBIX JAMHMAX cpaBHHTeAbHO Oosbminx
pa3MepoB MOTYT PaclmpOCTPAHATLCH TAK Ha3biBaeMble BBICIIHE THTILI BOJIH,
6/M3KHe TIO CBOMM CBOMCTBAM K BOJHAM B TOJBIX BOJHOBojax. B srom
cly4ae B KOAaKCHAJBHBIX TpPaKTaX INOSBASIOTCS HeOXHJaHHble TapasuT-
Hble DE3OHAHCHI, Pe3KO Hapymawomue ux pabory. [losroMy koaxcuanb-
Hble KabeJH CPaBHHTEJbHO DEAKO NPUMEHSIOTCS Ha BOJHAX Kopoue 8—
10 ¢cM. MHorga npu MaJjofi mepefaBaeMoil MOLIHOCTH M HeOoJsblIoOA HJH-
He JIMHHHM ' KOakcHajbHble KaleJd HaXONST TIPHMeHeHHe M Ha BOJHAX
OKOJIO 3 CM B OCHOBHOM B H3MeDHTE/JbHOH annapaType H B MPHEMHBIX
TPaKTaX MajioH AJIUHBL

BoaHoBoOAb 06safa0T PSAAOM MpedMYILEecTB MO CPaBHEHHIO C KOak-
CHAJIbHBIMH ¥ JBYXMPOBOJAHBLIMH JHHUAMH. JlJs1 HHX XapaKTepHHl MPOCTO-
Ta ¥ XKeCTKOCTb KOHCTPYKUHUH. Bce mose 3aK/a0ueHO BHYTPU BOJHOBOAA,
MO3TOMY HET NOTepPb 3HEpPruM Ha H3JydYeHHe, KaK B OTKPBITOH IBYXIPO-
BONHO#A JIMHMH. B KOakcuaJpHBIX JUHHAX [JS YCTAHOBKH UEHTPAJbHOTO
NPOBOAHHKA BHAOJb OCH BHeEIIHEro INPOBOAHHKA TMPHUMeHSeTCs '00bLIYHO
JH3JIEKTPHK, NMOTEPH B KOTOPOM BHOCSIT CYIIECTBEHHBIH BKJaj B o0miue
NOTepH JIMHMH. BHYTpH BOJHOBOILa B OOJBLUIHHCTBE CJayYaeB HMeeTCs
qubo Bo3ayX, JAu60 BakyyM (B BOJHOBOLAX BJEKTPOHHHIX INPHOOPOB
CBY). TlotepsiMH B ®THX Cpefax INpPaKTHUECKH MOXKHO TpeHeOpeub.
Takum o6pa3oM, B BOJHOBOZAX NPH BO3AYILIHOM HUX BaNOJHEHHH HJH TIPH
OTKaYKe 00 BBICOKOI'0 BakyyMa OTCYTCTBYIOT NOTepDH B JUIJIEKTDHKE.
M3-3a OTCyTCTBUA AMSJAEKTPHKA M LUEeHTPAJBHOTO. IPOBOAHHKA NPOOHBHASN
NPOYHOCTL BOJMHOBOZA OoJablile, 4eM Yy KOaKCHaJbHOH JuHuH. HaKoHel,
NoTepH B CTEHKAX BOJIHOBOLA TAKXe MeHblle MO CPABHEHHIO ¢ MOTEPSIMH
B KOAKCHaJbHOM Kalbeje, B KOTODOM IO BHYTpeHHeMYy TIDOBOAHHKY MpoO-
Tekaer ToK OOJbllefi UJIOTHOCTH NPH OAMHAKOBOM TepegaBaeMof MOLI-
HocTH. [losesHo OTMeTHTh, WTO B JManas3oHe BoJH H~—~12 cM moTepH
3HepTHH B BOJHOBOAe paBHH nNpHMepHO 0,01 n1b Ha oxWH MeTp AJMHBI,
yro npHOAu3uTeapHO B 100 pa3 MeHblIe, yeM B KOakKcHalbHOM KabeJe
(npuMepHo 1 nB/M), fipuMeHsieMOM B H3MepHTEJbHOH ammapatype AJA
COeHHEHHS Pa3JMYHHX MPUOOPOB.

‘HanoMuuM, uto ‘ocnabaenve B Aeuubenax pasHo ‘10lg Py/P;, rae
Py m Py — MOIHOCTH COOTBETCTBEHHO Ha BXOJle M BLIXOJe BOJIHOBOJHO-
ro yyactka. Ha CBY B genubenax u3aMepsioT TakKxKe H YyCHJIeHHe CHUTHA-
aa. Jasi «OCBOeHHUSI» MOHATHS HeluOes TIOJNe3HO 3alOMHHTH CJelylollee:
eciu Py B mBa pasa Goublie Pa, To roBopar, uto Py Goavite P Ha 3 b,
ecid P, OGoubuwe B 110 pas—to Ha 10 gb, ecam B 100 paz—T0 Ha
20 nb, ecau B 1000 paz—-T0 Ha 30 xb u T. 1. Ecau u3aMeHeHus Moul-
HOCTH HAa HeCKOJIbKHX YYacTKaxX BOJIHOBOJa, BbipaxKeHHble B pa3ax, Hajo
YMHOXATb 1A OTNpeJejeHus MOJHOTO HM3MEHEHHS MOIIHOCTH, TO 3TH XKe
H3MeHeHHs, BbIpaxKeHHHe B Jeuubenax, Hafo cxaadeisare. Tlo aTomy
mpasuay ocnabienue #a 43 n1b pasuo 40 xb+3 1b, 4To cooTBeTCTBYeT
u3MeHeHH10 MomHocTH B '10000X2=20000 pa3. OcaaGuenuio Ha 34 nb
(40 nB—3 ab—3 nB) coOTBeTCTByeT - H3MEHEHHE  MOIIHOCTH
B 10 000/2xX2=2500 pas.

HecMOTpsi Ha OTMeueHHble NpeHMYILECTBA, C YKOPOYEHHEM JIJIHHLI
BOJIHBl Ha4YMHAlOT MPOSIBJATLCA M HENOCTAaTKH BOJHOBOAOB. Bceaemcraue
YMeHbIUeHHsT pa3MepOB NONEpPeYyHOro Ce4YeHHUS TMOHMKAETCH TPOOHBHOE
HanpsxKeHHe, 4TO0 0OYCJOBJHBAET OrpaHHUYEHHE BEJHYHHLI IepeaaBaeMoH
MOILHOCTH. KpOoMe TOTO0, NPOHCXOAUT YBeJHYEHHe MNOTePb B CTEHKaX
BOJMIHOBOZa. HakoHen, B psifie cilyyaeB MOJIOCH YacTOT, 3aHHMaeMble CHr-
HaJaMH, OKa3blBalOTCS IUHpEe MOJOCH 4YacTOT, 'PeKOMEHAYeMOH /i KOH-
KPETHOTO THMA BOJHOBOAA C 33a/JlaHHBIMH pasMepaMH IOTEepeyHOoro ceye-
HusA. [las mosHOro mepekpHITHS TO 4acTOTe B CAHTHMETPOBOM H MHJJIH-
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METPOBOM [OHaNna30HaX MNPHUXOAUTCA JeJaTb HECKOJbKO BOJHOBOJOB
CTAHAAPTHBIX IIONEPEYHBIX CeYeHHH, CHaOXKasl KaxK/Jbli H3 HHX KOMIJIeK-
TOM U3MEPHUTEJbHOH annapaTrypsl.

B nocaepuue roanl Bce IHIMNpe NPUMEHSIETCS CPABHUTENbHO HOBLIN THII
nepefalluX JUHHA — TAaK Ha3biBaeMble IIOJIOCKOBbLIE HJH JIEHTOYHBIE
auHud. Kak mokasaHo Ha puc. l,e, o, OHH COCTOSAT H3 MeTaJJIM4ecKux
JEHT, NPOCTPAHCTBO MeXKJAYy KOTOPbIMH MOXKeT ObITb 3aloJIHEHO TBep-
IbIM AMSJEKTPUKOM HJH BO3AyXoM. XOTS JEHTOYHbie BOJHOBOJBI Hesb3s
Ha3BaTh NMOJHOCTbIO SKPAHUPOBAHHBIMH, M3/yYyeHHE U3 HHX HEBEJHKO.ITH
auHuu GoJlee LIMPOKONOJIOCHBI, yeM BOJIHOBOJbI, MMEIOT MeHblIHe raba-
PUTHI M OY€Hb TPOCTHI B H3roToBJeHuHd. JlocTaTouHo ckasaTb, 4YTO
™ paaHoMIOOUTENbCKOH NMpaKTHKe HX MOXHO H3TFOTOBUTb, HMesl MeTaJlJH-

SCKYI0 (oJbry, JHCTOBOH AHMAJEKTPUK, HOXKHHUB M kKjaefl. B mpoMmbim-
., €HHOCTH JJIS M3TOTOBJIEHHS LEJHX Yy3J0B H €XeM Ha JeHTOYHHIX JIHHH-
SIX IIHPOKO HCIOJb3YIOT TEXHOJOrHIO H3TOTOBAEHHS YEYaTHHX CXeM.

CylecTBeHHHIM HEIOCTATKOM JIEHTOUHBIX JIMHHA SBJSETCS HEeBO3-
MOXKHOCTb Mepefayd To HMM GoJblHX MoliHocTefl. OQHAaKO B MHJIJUMET-
pOBOM MAHanasoHe MOJOCKOBble BOJHOBOAW € JHAJIEKTPHUYECKHM 3amoJHe-
HHeM 110 CPaBHEHHIO € MNOJBIMK BOJHOBOAAMH C BO3AYUIHBIM 3amoJHe-
HHEeM JO0NYyCKalOT nponyckaHue GoJblllei MOIHOCTH B HMIYJbCE.

IIpu paccmoTpeHMH BCeX BMIOB BOJHOBOAOB OCHOBHOE BHHMaHHE
6yner obpameHo Ha (PU3HKy SIBJEHHMA M HEKOTOphle KOHKDETHhie MpHMe-
pbl HX NMPaKTHYECKOTO HCHOJb30BAaHHA.

J1s TOHMMaHHS TIPOLECCOB, NPOUCXOASILIHX B BOJHOBOZAX, He0O6-
XOJHMO HanOMHUTb (PHU3UYECKYI0 KapTHHY pacCrpoCTPaHEHHS 3JEKTpomar-
HHTHBIX BOJIH, 8 TaKXe YyKa3aTb OCHOBHhle [1apaMeTphl, KOTOPLIMH Xa-
paxTepusyeTcsl BOJHOBOE ABHIKeHHe.

M3MeHeHHe BJIEKTPUUECKOTO NOJAsS B KaKOH-1M6O TOUKe NPOCTPaHCT-
Ba BCerja CONPOBOXK/IAETCS NOSIBJEHHEM H3MEHSIOUErocss MarHuTHOro
noJsist, 1 Hao6opor. O6a moast CyuecTBYIOT OZHOBPEMEHHO H COBMECTHO,
o6pa3yss enuHOe BJEKTpPOMAarHHTHOe NoJe. M3MeHeHHS B/eKTPUYECKOTO
¥ MarHUTHOTO NOJeH B pacnpocTpaHsomeidcss B CBOGOLHOM NpPOCTPAHCT-
Be 3/IEKTPOMAarHUTHOH BOJIHE BAAJH 0T HCTOYHHKA H3JyYEHHs COBNAAaIOT
no ¢ase, T. e. HapacTaHH OJHOTO0 MNOJSl COOTBETCTBYET 'HapacTaHHe
APYroro, ¥ MakCHMyMa aMIJIMTYJd OHH NOCTHT3IOT OZHOBpeMeHHO. Kpome
TOTO, CHJOBble JHHHH 3JEKTPHYECKOr0O WU MArHUTHOIO MmoJell B TakKo#
BOJIHE B3aUMHO MEpIHEeHAHKYJASpPHB B NpocTpaHcTBe. MarHuTHbie CHJIO-
Bble JIMHHH BCeraa ABJAAIOTCA 3aMKHYTBIMH JHHHAMH, @ 3JeKTPHUYECKHe
CHJIOBbIe JIMHMM uallle Bcero MAyT OT 3apsla OJHOTO 3HakKa K 3apsany
JPYroro 3Haka (HampaBJ/ieHBl OT TIOJOXKHMTEJbHOrO 3apsiza K OTpPHIA-
TEeJPHOMY) M TakxKe SIBJASIOTCA 3aMKHYTBIMH JHHUSMH. Ecau B Kako#-t»
TOYKe NPOCTPAHCTBAa BO3HHUKJH OJIEKTPOMAarHHTHble KoneGaHuf, TO BJeK-
TPOMarHHTHOe noJe OyaeT nepeMelatbcsi OT 3TOR TOUKH B HampaBJIeHHH
HOPMaJHM K NJOCKOCTH, B KOTOpPOH pacrnoJ/IOXKEHbl CHJOBbIe JHHUH 3JeK-
TPHYECKOI'0 H MAarHUTHOro noJei.

JIBHXKYIeecss 3JeKTPOMArHUTHOE MOJEe €CTb BJEKTPOMAaTHUTHASA BOJI-
Ha. Cuna F, c KoTopo#i mnoJje JeACTByeT Ha HENOJBHXKHbIE 3JEKTDHU-
yeCcKMe 3apfiibl, XapakTepH3yeTcsl BeJUYHHOH, Ha3bIBAeMOH HaNpsXKeH-
IHOCTBIO 3JIeKTPHYECKOro moJs E

F=gqE,

rlie g — BeJMyHHa 3apsja.
HamnpsXeHHOCTb ToOJAs ABJASIETCS BEKTOPOM, T. €. HanpaBJeHHON
BEJIMUYMHOH, KOTOpAasi UMeeT He TOJbKO YHCJIOBQE 3HayeHHe, HO H Ompeje-

JIEHHOE HampaBsyIcHHE.
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OTHOCHTE/NbHOE PAcMoJioXeHue B MPOCTPAHCTBE BEKTOPOB HATIpSIKeH-
HOCTH 3jekTpHueckoro nosnss E u MarwutHoro monst H u ckopoctH nBH-
XKeHHs 3MeKTPOMAarHUTHOM BOJIHBL V OTpefensieTcsi MpaBHioM OypaBuHKa
(puc. 2,0). Ecau Bpamars 6ypaBuuk xpatuafimum nytem ot E k H, To
ero MOCTyNnaTe/lbHOe ABMXKEHHE COBNAAET C HampaBjieHHWeM paclpocTpa-
HEHHS 3JEKTPOMATHUTHON BOJIHB, T. €. C HampaBJieHHEM BeKTopa V.
Takass 5/eKTpOMarHUTHAs BOJIHA Ha3biBaeTcs TJockol mnonepeunonn. Ee
NMpUHATO 0603HauaTh TpeMs 6ykBamu: TEM (6ykBa T gBisieTcs Haualb-
HO OYKBOH aHr/JMHCKOro cjoBa fransverse, NepeBOAMMOTO HA DPYCCKHH
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Puc. 2. BaauMHoe pacnosoKeHHe BEKTCPOB HANpPSIXKEHHOCTH 3JIeKTpHYe-

CKOr0 M MAarHuTHOrO MoOJied M BeKToPa CKOPOCTH PaCIpPOCTPAHEHHS 3JeK-
TPOMArHUTHOH BOJIHHI.

SI3bIK CJIOBOM «momnepeuHnlii»). Bosauber tTama TEM pacnpocrpansiorcs
BIOJIb OTKPHITOH JBYXNPOBOLHON M B KOAKCHAJ/IbHON JIMHMSX, a Tak¥kKe
B CBOOONHOM MPOCTPAHCTBE BAANM OT HCTOYHHKA H3JTYUEHHS. Ha pHc. 2
MOKa3aHb fBa chnoco6a 0603HaueHHS MNoJefl Ha depTexax. B repBoM
cnyyae nanpaBaeHuss E, H u v coBmemalor ¢ ociMH mnpsMoOyrosbHoH
cucTeMbl KoopauHaT (puc. 2,a). Bo BTopomM cayuyae (puc. 2,6) TOJNBKO
ABa M3 TpeX BEKTOPOB JeXaT B IJIOCKOCTH DHCYHKa, a ‘HampaBJeHHEe
TPETbEr0 YKa3biBAeTCS MM TOUKON (BEKTOpP HArNpaBJ/eH NMeprHeHIHKYJASPHO
MJIOCKOCTH YepTrexa K HabJ/iofaTenio), HJH erCTPIKOM (BekTOp Hamrpas-
JeH ot Habmomarens). .

CKOpOCTb pacnpoCTpaHeHHs] TJIOCKOA 3/IeKTPOMAaTHUTHOH  BOJIHBI
B cBo6OJHOM INPOCTpAHCTBe U paBHA cKopocTH cBeTa c¢=3-10% wMm/c,
a B Kakoi-n1ubo cpeje

rie € U W — OTHOCUTeJbHBIE NHIJEKTPHUUECKasi, H MAaTHUTHAs MPOHHIae-
MOCTH Cpelibl COOTBETCTBEHHO. -

Ecin Ha myTu pacnpocTpaHeHHs 3/€KTPOMAarHMTHON BOJIHBI BCTpe-
YalOTCsl CPe/ibl C pasJHYHbIMM CBOACTBAMH, TO Ha TpaHulle pasiesna STHX
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Eped HaHpPSIMKEHHOCTH 3JEKTPHUECKOrd H MAaPHHTHOrO MOJeH ROJXKHbE
YA OBJEeTBOPSATbL TaK 'HA3bIBAEMBIM epAHUYHbIM YCAOBUAM. B YaCTHOCTH,
eCJaHu npeHe6peqb noTepsiMUd, TO HA IrpaHHUE BO3AYyXa C MeTaJJOM 3JeK-
TpHYECKOe I10Jle BCerjaa NeprneHAHKYyJAspHO, a MarHMTHOe noJe napasi-
JeJbHO MeTaJaJHyecKoH ITIOBEPXHOCTH.

BOJIHOBOAbl MPAMOYIOJIbHOIO U KPYIJIOro
MOMEPEYHBIX CEYEHWN

nona U BOJIHbI B BONHOBOAAX

PacnpocTpaHeHHe 3JEKTPOMArHHTHbIX BOJIH, KJAaCCH(HKallHg THNOB
BOJH, [lonepeuHass sjiekTpoMarHHTHasi BOJHA B BOJHOBOJE pacnpocrpa-
HATbCS He MOXeT. B moJoM BOJHOBOJE HeT BHYTpPeHHero NpPOBOJHHKA,
H 3aMKHYTble MarHHTHble CHJIOBble JIMHHHM, vIeXKalllHe B IJIOCKOCTH IOle-
PeyHoro ceyeHHs BOJHOBOJA, AOJKHBI OXBaThiBaTb NPOJNOJbHOE BJEKTpPHU-
yeckoe noJe. Ho B momepeuHoil BOJHE HeT NPOJOJBHOTO 3JeKTPHYECKOTo
noas. Ecay ke ajekTpHuecKoe T0J€ MONEPEYHO, TO OHO AOJIXKHO OXBAaThl-
BATbCSl CHJIOBBIMH JHHHSIMH MarHHTHOIO IOJSl, PacrnoJOXeHHbHIMH B TIPO-
H0JbHOH nJockocTH. OnHakKo B TONEPEeYyHOH 3JEKTPOMATHHTHOH BOJHE
TEM gosaxHa OTCYTCTBOBATb MpOAOJAbHAS COCTABJASAIOLIAS MATHHTHOI'O
noas. [losTomy B BOJHOBOZAX PpacHmpoCTpPaHSAIOTCS JApPyrHe THNH BOJH,
HMeIolllHe OTJHYHYIO OT BoJHB TEM CTpyKTypy a9/a€KTpHYecKoro u Mar-
HHTHOTO ToOJeH. '

Tynu BosH, KOTOpPHIE MOTYT PacHpPOCTPAHSITLCH B BOJHOBOZAX, MOXK-
HO pasjieJHTb Ha ABa OoabliMx kjaacca. K nepsomy ortHocaTcs H-poa-
Hbl i(«alll»-BOJHK), Y KOTOPhIX BEKTOpP HANPSAKEHHOCTH MATHHTHOTO TIOJIS
H napsny c momepe4HbIMH HMeeT NpPOJOJbHYIO COCTaBJSIOLLYIO, a BEKTOP
3JIEKTPHYECKOTO MOJS PachoJioxkKeH TOJHOCTbIO B MJIOCKOCTH MOTIEPEYHOro
CeueHHs] BOJHOBOZA, T. €. HMeeT TOJbKO IIONepedyHhle COCTAaBJSIOLLHE.
IlosTomy H-BOJIHBI Ha3bIBAIOT ellle [ONepeYHO-3JeKTPHUSCKUMHE U 0603Ha-
yaior TE-Boann. Jpyroii knacc BoaH cocTaBasiioT E-BoaHH. Y 3THX
BOJH TOJbKO BeKTOp E HMeeT mpoOmOJbHYIO COCTaBJSIOILYIO, 4 BEKTOP
H noanocrteio pacnosioxkeH B NJOCKOCTH TIONEPEUHOTO CEYEeHHS BOJHOBO-
da. Jpyroe Ha3BaHue E-BOJIH — momepeyHble MarHUTHbie BOJHBH, KOTO-
pble 0003HayaloTcsd kak ['™M-BOJIHBI.

JI1060if THN BOJHHE B TIPIMOYT'OJBHOM BOJIHOBOJE MOXKeT OhITb TIPej-
CTaBJeH B BHAe KOMOMHAaUMH 4YeThipeX, a B NpOCTeHllleM CJy4yade = IBYX
TEM-BosnH, Kaxnass M3 KOTOPHIX pacnpoCTpaHseTcs MOX HEKOTOPHIM
yrJoOM O X INPOAOJBHOH OCH BOJHOBOJA, MNONEPEeMEHHO OTPaXaschb OT
IPOTHBONOJIOXKHBIX €ro CTEHOK.

Paccmorpum cHauasa, 4ro mpoHcXofuT ¢ TEM-BOMHON mpH oTpaxe-
HHH ee OT METaJJHYeCKOH TIJIOCKOCTH, T. €. OT KaKOH-MM00 OLHOH CTeH-
KH BosHoBoga. O6patumca K puC. 3, TAe II0OKAa3aHW TIyTH pacnpocTpa-
HeHHs1 1ByX TEM-BoJiH: majaiomed Ha NJOCKOCTb M OTPAXKEHHOH OT Hee.
ITo NMOMOXKeT OOGBACHHTb pAaCHpPOCTpaHeHHe B BOJHOBOZEe HauGoJee ILIH-
POKO HCHOJb3yeMOH Ha npaxkTHke BoaHbl THnma H. Ilaockocts, HM306pa-
J)KeHHasg Ha puc. 3, Oyner npaBod OOKOBOH CTEHKOH BOJHOBOJXA, €CJH
BOJIHA, PacnpocTpaHsieTcss 10 HeMy CJeBa HaNpaBo, H Mbl CMOTPHM BJOJIb
3TOTO HampasBJIeHHS.

Bextopsl H u v pacnosoxeHn! B TJIOCKOCTH DHCYHKa, a BekTop E
nepneHAukKyasipeH efl. Ilpy TakoM pacnoJioxKeHHH BEKTOD Hamnps:KEHHOCTH
37eKTpuyecKoro mojas E nepmeHaukyasipeH MJI0CKOCTH pHCYHKa. Bekrop
H umeer kax nponoabHyio cocrasasiomyio Hji, tak u momepeunyio Ha.
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Yro ke mpoucxoaut npu orpaxenus TEM-poannl or Meraaauuec-
KOH TJIOCKOCTH TpH HAaKJIOHHOM NajeHuH Ha Hee? IIAs SCHOCTH BEKTODHI
Majaiolled H OTPAXKEHHOH BOJH B TOYKe OTpaxkeHHs O u3obpakeHbl Ha
puc. 3 Ha HEKOTOPOM YIaJIeHHH OT Hee.

QusuuecKH TPOLLCC OTPAKEHHS! ONEKTPOMATHHTHOH BOJHBL OT' Me-
Ta/IJIMIECKOH MOBEPXHOCTH 3aKJlouaeTcsi B TOM, 4TO, JOCTHras MeTaJna,
najganuas eJeKTpOMarHiTHas BOJHA BO30OYXKIAeT B ero NMOBEPXHOCTHOM,
cjoe ObICTpOTiepeMeHHble B/1eKTPUUECKHE TOKH, KOTOphle B CBOIO ouepeib,
Kak M TOKH B Ilepejlaiolllell aHTeHHe, CTAHOBSTCS MCTOYHUKOM H3Jydae-
MBIX BJIEKTPOMArHMUTHHIX BoJaH. TlocnenHue M ABJAAIOTCS OTpaXKEHHBIMH
BoJiHaMH. OHH PaclpOCTPaHSAIOTCS B CTPOTO ONpPENEIEHHOM HANpaBJeHUH,
npuyeM YroJ najeHys 4 paBeH yIJIy OTPaKeHHS.

Memannudecka s
naBepxHocmb Unad

”////////////////////////////////////

Puc. 3. OTpaxeHHe NJIOCKOH 37eKTPOMArHHTHON BOJHBL OT MeTaJJHye-
CKOH NOBEPXHOCTH.

TIpu manbHefimleM PacCMOTPEHHH Mpolecca oTpa)keHHS GyldeM MpeHe-
.6peratb TOTEPAMH OHEPTrHH Najalollell BOJHBI, PACXOAYeMOH HA HArpeB
MeTajia TOKaMH, €10 BO3OYXK/IEHHBIMH. OTH NMOTePH OGHIYHO HeBEJHKH.
HpyruMu cnoBaMH, BMECTO Merajna 6yneM pacCcMaTpUBAaTh HAeadbHO
NPOBOASILYIO TIOCKYIO TOBEDXHOCTb, T. €. GyneM CuMTaTh, YTO OMHuYe-
CKO€ CONPOTHBJEHHE OTpaxKaiolliefi NMOBEePXHOCTH 3JEKTPHYECKOMY TOKY
paBuo Hymo. Ciief0BaTeqbHO, TIPH NMPOXOXK/JEHHH IO TAKOH TOBEPXHOCTH
TOKa TaJeHHe HaNpsiXKeHHS PaBHO HYJIO, T. € NMOTEHIHAJBl BCeX TOueK
IIPOBOAHHKA OAHHAKOBBHL. A Tak Kax 3JeKTPHUECKHEe CHJIOBHIe JHHHH
BCeraa COEQHHSAIOT TOYKH C Pa3HBIMU TMOTEHUHAJNaMM, TO TAHZEHUUAALHAR
COCTABAAIOUAR INCKTPUMECKO20 NOAR, NAPAALEAbHAR 2panuye pa3deia
Merasra u OussexTpuxa (Bo3nyxa), Goaxna 6oiTo pasHa Hyar0. DTo —
TepBOe PPAHHYHOE YCJIOBHE HA NMOBEPXHOCTH HIeaJbHOrO NPOBOAHHKA.

IlonoGubIMM pacCyXJeHHSMH MOXHO IIOKa3aTb, 4TO BeKTOD Hamps-
XKEHHOCTM MAarHHTHONO IOJS Ha TpPaHHLE HAeaJbHOr0 HPOBOXHHKA HE
AO/KeH MMETb HODMaJbHO# (T. e. MeprneHAUKYJSADPHOM) K MeETaaJy co-
craBasiiomeil. JIpyruMu cJI0BaMH, y NoBepXHOCTU UOearbHo20 npo8OOHU-
KQ BeKTOp HANPANEHHOCTU MASHYTHO20 nOAs napaiisesex el. DT1o —
BTOpPOE TPaHHYHOe YCJIOBHe.

Bepuemcs x puc. 3. Ha rpanume ¢ meraaniom B HaHHOM cayuae
CyMMapHasl HanpsiXKEHHOCTb 3JEKTPHYECKOTO TOJISi PaBHA HyJIO, TaK Kak
BekTop E mapaJuienen noBepXHOCTH MeTas1a, a MO nepBOMY FPAHHYHOMY
YCIOBHIO OH Ao0J/KeH ObiThb paBeH Hymo. [lostoMy Epag=—Eorp. 3HaK
MHHYC O3HAa4aeT, YTO HA TpaHuue pasjena cpel BekTopol Emax ¥ Eorp
HanpasJieHH B IPOTHBONOJIOXKHEIE CTOPOHBI.

[TepnenauxynsipHasi MOBEPXHOCTH MeTalJa COCTaBJAIONIAS BEKTOpa
HanpsKEHHOCTH MATHUTHOIO MOJs TakKke paBHa HYJK0, TaK Kak B Mafao-
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el U oTPpa)KeHHOH BoJIHAX cocrasJgsiomHe Hz HO0/KHBI OHTb paBHBHI 10
BeJIHYHHE M HalpaBJ/eHbl B TIPOTHBOIMNOJOXHbBIE CTOPOHH. 3aTO TPOAOJbs
Haf COCTABJSAIONIAs MArHHTHOTO MNOJs MakchHMmaJjbHa H pasHa 2H..
DIeKTpHYECKOE W MATrHHUTHOE TIoJs B JIIOOOH TOuKe Hajd IOBEPXHO-
CTbIO HJEaJbHOro MPOBOJAHHKA GYAYT Omnpefe/siTbcsd Kak nagawolled, Tak
M OTPaXeHHOH BOJIHAMH, NOCTHTIIHMH 3TOH TOYKH. B pesysabrare mnpH
CJIOKEHMH 3THX JBYX BOJIH B Pa3HbIX TOYKaX MJOCKOCTH PHCYHKa IIOJY-
yaercss  pas/HyHas BeJHYMHA 3JEKTPHUECKOTO M MAarCHHTHOTO noJef
(puc. 4). HanpsixXeHHOCTb 3/1€KTPHUECKOrO moJisi NpH YHAAJEHHH OT TO-
BEPXHOCTH OTPaXKEHHS TOCTENEeHHO YBeJHYHBAETCS, MOKAa He MOCTHTHET
CBOEro MaKCHMaJIbHOro 3HayeHHs, NOTOM CHOBA YMEHbIIaeTcss A0 HYJH,
MEHSIeT HamnpaBJieHHe, CHOBa YBEJHYUBAETCS [0 MakcHMyma H T. L

4
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Puc. 4. KapruHa noss nOpM OTpaXXKeHHH IJIOCKOH 3JeK-
TPOMArHHUTHOH BOJIHBI OT METAJJIHYECKOH IIOBEPXHOCTH.

1 — MeTaanHuecKast NNOBEPXHOCTD; 2 — NJIOCKOCTH HYJIEBOT'O
3NIEKTPHYECKOro noJad.

MarsuTHble CHJIOBBIE JIHHHH 006pa3yloT 3aMKHYThle KpuBHE. [lepnenpu-
KyJsipHasi TIOBEPXHOCTH pa3jies]a CpeJ COCTaBJsSIOllass BEKTOpa Hamps-
XEHHOCTH MAarCHHTHOTO IOJS MakCHMa/jbHa TaM, e HAOCTHraeT MAaKCH-
MyMa W aJeKTpuyeckoe mnoJe. [IpomonbHas cocrasasgiomas BeKTOpa Ha-
IPAXKEHHOCTH MAarHHTHOrO MNOJIg HOCTHUraeT MAaKCHMAaJbHOH BeJHYHHH
B TeX TOUKAaX, rje 3JeKTPUUeckoe IoJjie PaBHO HYJIO.

Crenyer o6paTHTb BHHMAaHHE HA TO, YTO PacCMOTPEHHas BhIIIE Kap-
THHA 110JIei COOTBETCTBYeT (PHKCHPOBAHHOMY MOMEHTY' BpeMeHH. Ecin
paccMaTpuBaTb H3MeHEHHMe 3JIeKTPOMAaTrHHTHOTO TOJS ‘BO BpPEMEHH, TO
H300paxKeHHasi Ha DPHUC. 4 KapTHHA CUJIOBBIX JIHHHEA GymeT mepeMelaTbhes
CJeBa HanpaBo CO CKOPOCTbIO, PaBHON TaK HasbiBaeMo# thas3oso#i cxo-
pOCTH Ug, KOTOpasf, KaK YBUAHUM HHXKe, paBHa cfsina.:

Tenepp ¢ NMOMOIIBIO MONOTHHTENBHBIX HAEAJBLHO NMPOBOAAIIUX CTEHOK
o6pasyeM BOJHOBOJA TIPSIMOYroJbHOro ceueHus. M3aoGpaxenuyio Ha puc. 4
MeTaJJIHYeCKYI0 TIJIOCKOCTbh OyaeM CUHTaTb NpaBOH OOKOBON CTEHKOH Ha-
mero BoJHOBOAa (Ha6/onaresb HaXOMHTCS BOHM3U TOUKM A M CMOTpDHT
B HanpasJjeHWH Touku b5). Ecam Temepb MBI pacnosoXHM MeTasJinye-
CKyI0 IJIOCKOCTb, HalpHMep, B NepBOH OT TpaHHUIbLI MeTakJa H BO3AyXa
MJIOCKOCTH HYJEBOTO 3JIeKTpuueckoro monas (mo Jubnuw A5 na puc. 4),
TO KapTHHA I0JS MeXAy TJ0CKOCTAMH COXPaHHTCH, TAK KaK IpaHHYHHE
YCNOBHA GYAYT BHINOJHATHLCA. IBBeleHHAsA MeTaldIndecKas JIOCKOCTb GyaerT
NeBoi OGOKOBOH CTeHKOA BOJMHOBOMA. [pyriHe naBe CTeHKH BOJHOBOJA,
mapaJijlesibHele  NMJIOCKOCTH PUCYHKa (HA30BeM HMX ‘BepXHel H HUXKHeER
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CTEHKaMH), MOXHO Pa3MeCTHTb Ha JOGOM NPOHM3BOJLHOM paccTosHuH b.
Ho, kxak Gymer mokasano HuXKe, Jyullle BeIOpaTb BeJHUYHHY O MeHblie
Af2. KapruHa nosns Mexny GOKOBHIMH CTEHKaAMH IIpH BBEJIEHHH BepXHEH
M HUXKHeH CTEHOK He H3MEHHTCH, TaK KaK Ha TOCJAEIHHUX BLINOJHSIOTCS
KaK NepBOe, TaK W BTOPOEe TpaHHYHBIE yCcJ0BHA. Takum ob6pas3oM, y 06-
pPa30BaHHOTO HAaMH BOJIHOBOAA IPSAMOYIOJBHOTO Ce4YeHHs IUHPHHA IIHPO-
KOA cTeHKH O0.=A/(2cos @), a BbicOTa Yy3KHX OGOKOBBIX CTEeHOK paBHa b.

Urak, npy OpHEHTHPOBKe 3JEKTPHUECKOTO M MArHMHTHOrO mnoJef mJo-
CKOfi BOJIHBI, KaK IOKa3aHO Ha pHc. 3, B BOJIHOBOJe oGpa3oBaJjach BOJ-
na tuna H(TE), xak pe3yabTaT ClOXKeHHsS NJOCKHX BOJIH, paclnpocrpa-
HAIOMUXCSA MOJ YrJ1oM O K GOKOBHIM CTEHKaM BOJIHOBOJA H ‘MHOrOKPaTHO
OT HHUX OTPaxKaloIINXCs.

AnanornyHoe paccMOTpeHHe MOXHO TIDHBECTH H Uil JAPYrOro CJay-
yasi, KOTZa BEKTOP HANpPSAXKEHHOCTH 3JIeKTPHYECKOTO II0JI 'PacCIOJIOXKeH
B MJOCKOCTH naneHnss TEM-BOJHEI Ha OTpa)KaloIyl0 NMOBEPXHOCTb, a BeK-
TOP HanpPSXKEHHOCTH MATHHTHOTO TIOJsA IepneHAUuKyaspeH efl (Ha puc. 3
ans atoro caydyasi BeKTopuwl E m H Hamo moMeHsTb MecTaMH, a Hanpas-
nenne BekTopa H u3MeHutr Ha oOpaTHOe; npH 3TOM Hampas-
JeHHe BEKTOPOB Vpay H Vorp He HM3MenHTcs). CioXende manawoued H
OTPaXKeHHOH BOJIH NPHBOAUT 31Hech K mogBjeHuo Boanb mina E (TM),
pacnpocTpaHfAomencss BAOJb MNOBEPXHOCTH OTPAXKEHHS.

Boan tunos H u E, otnuuarmoliuxcs omxHa OT APYrofi KOJIHYECTBOM
OTIeJbHBIX MNPOCTEHINHX $YeeK I0J5, KOTOPble YKJIAABKBAIOTCA BIOJb
Gonbieid WM MeHbIEed CTOPOH MONEPeYHOTO CEUYEeHUsS BOJHOBOMA, MOXKET
ObITb GecuMCJeHHOe MHOXKecTBO. [eACTBUTENbHO, B PACCMOTPEHHOM CJY-
gyae ansi H-Bonuel (cM. puc. 4) neByio 60KOBYIO CTEHKY BOJHOBOXA MOX-
HO Obl10 OBl PACNIOJIOXKHTH HAa pPa3MHYHBIX PACCTOSIHMUAX @ OT MeTaJlllH-
yeCKON mnoBepxXHOCTH. HyXHO TOMBKO, YTOOBI BEIMOJHAJOCH DPaBEHCTBO

A
acosa=-§—k,

rae k— mo6oe NOJOXKHTEJIBHOE LIEJOe YHCJIO.

HnupiMu cl0BaMH, BAOJb IUHPOKOR CTEHKH BOJHOBOZA MOXeT OBITh
pacnoJsioxkeHo Joboe 4HCI0 siyeek NoJsd. To ke caMOoe MOXHO B 0O0lIEM
cllyuae cKa3aTb M 06 Yy3KOH cTeHKe BOsHOBOxa. IlostoMy nas KjaccH-
¢bukauun BOJH y OyKBbI, 0603Hauawollesl THN BOJIHBI, CTABHTCS JBOHHOH
undposoit uHAEKC (Hmn min Emn). DTH uudpn ykaspBalOT KOJHYECTBO
NPOCTPAHCTBEHHHIX [OJYIEPHOMOB M0Js, ‘pacnoJaralouixcs BAOJAb IIH-
poKoir (m) u y3koi (n) creHok BOJHOBoxa. HanpuMep, npocrefimas
MarHuTHas BoJIHa o6Go3Hauaercss cuMBosgoMm Hio uaum TEie. B Taxofi BoJ-
He BJIOJb INHPOKOH CTEHKH BOJIHOBOJAA pacloJioXkeHa OJHA sYefiKa IO,
T. €. 3JeKTPHYECKOe I10Jie B ITIONepeyYHOM CeuYeHHH HMeeT OJUH MaKCH-
MyM. B nanpaBjeHuH, nmapajselbHOM Y3KOH CTEHKE, T. e. BAOJb Y3KOH
CTEHKH, MHadye TOBOPS, MO BBICOTE BOJHOBOLA, NOJe He MEHseTcd.

B BoJHOBOIE KpYIVIOTO CeueHHS] TaKXKe -MOTYT PacCIpPOCTPAHATHCS
BOJIHB DPa3JHYHBIX THNOB. Kak M B MpSAMOYroJbHOM BOJHOBOAe HX 06o-
3HAYalT ¢ moMoubio cuMBoJoB E u H u uMHAeKcOB, cOCTOAMX M3 ABYX
IeJBIX YHcesa n U [. 31ech n yKa3blBaeT Ha YUCJO NMEPHOAOB H3IMEHEHHUS
HMHTEHCHBHOCTH I10JIefi BJIOJb OKPYXKHOCTH, a [— Ha YHCJO MAaKCHMYMOB
Noasl Ha JJIMHE pajauyca BOJHOBOIAa (a He ero auamerpa). Ilnsg HeKOTO-
PHIX THIIOB BOJIH B KDYIJIOM BOJIHOBOIE BIOJb PagHyca MOXKeT YKJIalbl-
BATbCA HeleJOe UYHCJ0 NPOCTPAHCTBEHHBIX MNOJynepHomoB nosas. B aTom
clyuae OJs ONpelesieHHs 3HaueHWs HHIeKca §{ NPOH3BOAAT OKPYIJIeHHe
10 GnHXKafiliero leJOro 4YHucJa B CTOPOHY YBEJHUEHHS.
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Kakoii Tun BoJHbl GyfeT CyLIeCTBOBaTb B TOM HJH HHOM BOJIHOBO-
Je, 3aBHCHT OT MHOFHX NDHYHH: OT (OPMH mONepeyHOro Ce4yeHHs: BOJI-
HOBOZA M ero pas3Mepos, paGoueil AJHHH BOJHH H crnocoba BO36GyXIe-
HHSI BOJIH B BOJIHOBOJE.

Crpykrypa moJiefi HEKOTOPBIX THNOB BOJH B NPSMOYrOJALHOM BOJHO-
Bofe. KapTHHAa 3J/IEKTPHYECKOTO0 H MAarHHTHOTO NoJieli B KaKOH-TO MOMEHT
BpeMeHH 1ad BoJHsl Hio mpuBemeHa ua puc. 5. 31ech Xe NoOKa3aHH
H TOKH, TeKYyLlHe N0 BHYTPeHHeH NOBEPXHOCTH CTEHOK BOJHOBOXa. Mar-
HUTHBIE CHJIOBBIE JIHHMH H306GDaXKeHH IUTPUXOBBIMH, @ 3JEKTPHYECKHE —
CIVIOIUHBIMH JHHHSIMH. YUeMm ryiie pacrosOXeHW CHJIOBHE JHHHH, TeM

E,Hnanep

E,H

/ Ha Hjy B BoaHOBonme npsiMo-
\ ++/// YTOJBHOTO CEYeHHS.
+

s
[ \\+ )
W0
:TNA--|-|L -1_-5 Puc. 5. Ctpykrypa moass BoJ-
/

RSN G — B [ONEPeYHOM CeYEHHH BOJHOBO-

""'Ei; na; 6 — BOONb TPOAONbLHOA OCH BOA-

/’;ﬁ& N E,Hnonep HOBOZA; 6 — KADTHHA JHHHA NOBEDX-

N \ Lnpod HOCTHBIX TOKOB Ha BHYTPEHHHX CTEH-

[ 4 L Kax BOJHOBOZA (@ =— PasMep IHpO-

| ] ‘ I » KOt CTeHKH; b — pasMep yskofi cTeH-
ng 0) KM BOJHOBOZA).

6oJibllle HANPSAKEHHOCTDb N0 B AaHHOH TOYKe BHYTPEeHHEH NOJOCTH BOJ-
HoBoma. Tako#, xord H rpyOuIfi cnoco6 H306paKeHHS BeJHUYHH . MoJeH
gaeT BO3MOXHOCTh BBISICHHUTb HX OCHOBHBIE (CBOMCTBA M OCOGEHHOCTH.
Tax, nanpuMep, N0 KapTHHe CHJOBLIX JHHHUH 3JEKTPHYECKOrO NOJIs MOXK-
HO YCTAHOBHTb, UTO HANPSAXKEeHHOCTb 3JIEKTPHYECKOrO I0Js paBHa HYJIO
y GOKOBHX (Y3KHX) CTEHOK H MaKCHMaJbHa B cpejHEl yaCTH BOJHOBOZAA
BOJIM3H CepelHHbl IMHPOKUX CTEHOK. B momepeunom ceueHHH, TaKHM OG-
pa3oM, <«yKJaJablBaeToss» OAMH NPOCTPAHCTBEHHHH INOJYNEPHOX 3JE€KTPH-
YEeCKOTO IOJISI BJAOJIb IIHPOKON CTEHKH, a BAOJb Y3KOH CTEHKH 3JeKTpH-
YeCKoe IoJie He MEHSEeTCH.

Hns marHuTHOoro o1 moJsydaeTcsa Gosee CJI0XKHAas KapTHHa, TakK
KaK HMEIOTCS TOnepeuyHas M NPOROJbHAs COETaBJASAIOLINEe BeKTOpa Ha-
NPSIXKEHHOCTH MAarHUTHOro noJs. PacnpeneneHue HHTEHCHBHOCTH momepey-
HOM COCTaBJSAIONIEH BEKTOPA HaNPsXKeHHOCTH MarHUTHOrO I0Jsl COBNafaer
C pacmpeiesieHHEeM HHTEHCHBHOCTH HANPSXKEHHOCTH 3JeKTPHYecKoro Nnoas
BIOJb IIHPOKONA M Y3KON CTeHOK BOVIHOBOAA. [IpomoabHasi cocrasJsiomias
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BEKTOpAa HAanpsXeHHOCTH MAarHUTHOrO moJdA, Hao60pOT, paBHa HYJIO
B CpelHell yaCTH ¥ MaKCHMaJjbHa y y3KHX CTeHOK BOJIHOBoga (pwuc.d.a).

Bnoss ocu BoaHOBOZA NPONOJbHAA H TONEPeYHas COCTABJAAIOUIHE
BEKTOPa HANpPSAXKEHHOCTH MAPHHTHOrO MOJA  CIABHHYTHL OTHOCHTEJBLHO
Ipyr Apyra Ha 4YeTBepPTh [IJIMHBI BOJHBI B BOJIHOBOJE: aMNJIHTYJAa mnpo-
NONLHOTO MAarHUTHOTO TO0JIS MaKCHMAaJjbHA TaM, rie IolnepeyHoe 3JeKTPH-
YecKOe foJie paBHO HYJI0. 3aKOH pacnpejesieHusi aMIVIHTYA 3JeKTpHye-
CKOro I10Ji1 BIOJb OCH BOJHOBOZA COBITafaeT C HM3MEHEHHEM TIOnepey-
HOM COCTaBJAIOLIEeH ‘MarHUTHOro noJss (puc. 5,6).

Crnenyer emle pa3 MOIYEPKHYTb, YTO H300paKeHHAass Ha PHC. D Kap-
THHA CHJIOBHIX JHHHH Oeryuieii o BOJHOBOAY BOJHW 4o, cnpaseimBa
1] HEKOTOpPOro (PUKCHPOBAHHOTO MOMEHTa BpeMeHH (a TaKxe aJs BCex
NOCJeNYIOIHUX MOMEHTOB, OTJHYAIOIUXCSA OT 3TOr0 Ha LeJsoe YHCJIO Ile-
PHOMOB BBICOKOWACTOTHBIX KoJeGanuii 7). HanoMHuM, uro nepHox o6paTHo
nponopuxoHanen yactore f: T=1/f. Ecau paccMaTpHBaTbh 3Ty KAPTHHY
CHUJIOBHIX JIMHHA BO BpPpeMeHH, TO OHa Oyler nepemMelarbcs BAOJbL BOJ-
HOBOXa ¢ (a3oBoA CKOPOCTHIO Uy, COBNAanalmefi 0 HamnpasJeHHIO
C TPYNNOBOA CKOPOCTBLIO Urp, T. €. CO CPellHeH CKOPOCTbLIO nepeMelLleHHs
BLICOKOUACTOTHOH 3HEepruH mo BoJsHoBoay. HerpymHo coof6pasurth, uTO
yepe3 IOJIOBUHY nepuona 1 KapTHHa CHJIOBHIX JHHHR Ha pHC. 5 moaTo-
DUTCS, TOJBKO HampaBjeHHe CHJOBBIX JHHHA E ® H (HanpaBienue
CTPEJOK) nmoMeHsieTcss Ha o6paTHOe.

DNeKTpOMarHHUTHAss BOJHA B BOJHOBOJE pPacIpOCTPaHAETCS BIONb
ero ocu. Ecim Ha KOHile BOJTHOBOZA BCS BBLICOKOYACTOTHAS 3HEPrusd, le-
peHOCHMasi BOJIHOM, MNOrJIOLIaeTcs B Harpyske, TO, Kak H B OOLIUHBIX
IJYHHBIX JIKHUAX (OTKPBITOM MBYXNPOBOJHOA  HJAM  KOAKCHaJbHOM),
B BOJIHOBOJe OylneT CylleCTBOBATh pexuM Oeryimefi BOJHB. DTOT DEXHUM
qBJseTcs HauboJiee JKesnaTesJbHRIM INpPHU Tlepefaye 3HEPIMH IO BOJHOBOAY.
VIMeHHO nas 3TOro pexuMa paccMaTpHBaljlach BHIIE KapTHHA 3JeKTpo-
MarHuTHOMO IOJIA B BOJIHOBOJE. ~

ITpw vacTUYHOM OTpaxeHUH OT HArPY3KH K. M. 1. JHHHH mNepelauH
yMEHbIIaeTcsl, TaK KaK He BCA INOCTYNaollas B BOJIHOBOL 3HEpPrus HC-
noan3yercs B Harpyske. KpoMe Ttoro, npu 0o6pa3oBaHHH CTOSYEHA BOJHHI
B OTHEJbHBIX Y4aCTKaX BOJIHOBOAA, OTCTOSIIHMX APYT OT Apyra Ha As/2,
00pa3yloTess MVYHOCTH TOKA Y HANPSXKEHHOCTH 3JEKTPHUECKOro MoJis,
T. €. BO3pacTaeT MJOTHOCTh TOKAa INPH TOW XKe MOLIHOCTH reHepaTopa,
YTO MNPUBOAMT K YBEJHUEHHIO TEMJOBBIX ITIOTEPb SHEPIHH, a B cJyuyae
nepenayn npeneabHo GOJbIIMX MOLIHOCTeR JJf NAaHHOrO THNA BOJHOBOAA
BO3MOXKeH mpo00oil B MeCcTax MaKCHMYMOB 3JIEKTPHYECKOrO IMoJs.,

Toxu B cTeHKax BOJHOBOLA Bcerga HanpaBJeHH TepIeHIHKYJSPHO
MAaTHUTHBIM CHJIOBBIM JIHHHSIM B NaHHON TOYKe, 2 UX MJOTHOCTb WHCJIEHHO
paBHa HanpsKeHHOCTH MArHHUTHOrO mnoJs B TOH e Touke. Tak Kax
B8 BoJiHEe Tuna Hyo BEKTOD HamMpsiKeHHOCTH MArHUTHOTO TOJSI MUMEET Ipo-
HOJNBHVIO W TIONEPEeYHYI0 COCTaBJSIONIHE, TO B TIOBEPXHOCTHOM CJIOE
INHPOKO# CTEHKH TOKHM TaKKe HMeIT NPOAOJbHBIE M IOmnepevHble Co-
CTaBJSIOLIHE, IPUYEM MaKCHMaJbHOE 3HaueHHe MPOJ0JbHOro Toka Hab.io-
HaeTcss B CepelHHe IIMPOKOH CTEHKH, a MAKCHUMaJbHOe 3HayeHHe IONe-
pPeYyHOr0 ToKa — YV ee kpaeB. [lo y3Ko# CTeHKe MNPOTEKAIOT TOJBKO TI0-
fepeyHble TOKH, M HX 3HAUEHUS ONpenessioTCs MaKCUMaJjbHbIM 3Haue-
AMeM TPOAOJIbHOIO MAarHHTHOTO MmoJis. B 1eHTpe WIHPOKOH CTEeHKH, B Tex
MecTax, TJe 3JeKTPHUeCKOoe ToJie MeHsieT CBO€ HanpasJjeHHe (BOJH3M
mjaockocreft tTuna AL Ha puc. 5,8), JAuHHM TOKa Kak Obl oOpwiBaloTCA
(puc. 5.8). Ho 310 Raxymuiica pa3peis; 3aMKHYTOCTb JNHHUHA TOKa obec-
NeynBaeTcs 3a CUet TOKOB CMellleHHs, NOAOOHO TOMY KaK 3TO {IPOHCXO-
AUT B UENH C KOHIEHCATOPOM.
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pacnpene.fleﬂﬂe TOKOB B BOJiHOBOmax HeoGxomuMo 3Hath Ads npa-
BAJLHOTO MX KOHCTPYHMPOBaHHA M TpuMeHeHusd. Tak, aaa BoJsHbel Hio
HYXHO o0ecnedyutb XOPOIIMA KOHTAaKT B Yyr/jaX BOJHOBOAA, Tl€ TeKYT
nonepeyHole TOKH. B cepeanHe e INMHMDOKOH  CTEHKH MOXKHO CJI€JaTh
Y3KYI0 TIpoAosbHYy10 miejb, OHa He HapylUHT paboTh BOJTHOBOAA, TaK Kak
napanjesnbHa NPOAOJbHBIM TOKAaM, d IONepeyHble TOKH paBHB HYJIO;
HaJydeHHe BBLICOKOWACTOTHOH 3SHeprum uepe3 Hee OydeT OTCYTCTBOBATb.

Bonna Hyo B BOAHOBOZE TPSIMOYrOJbHOrO CEUeHHS! HMEET CaMylo
TPOCTYIO CTPYKTYPY WOJS U apejcTaBiaser co00H OCHOBHOH THUN BOJIHBI.
Bce npyrue THOB BOJIH Ha3biBalOTCS BBICIIHMH.
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Puc. 6. Ctpyktypn! nosedl Boin Hgo, Hyy v Ey B BoHOBOZE npsAMOyronb-
HOro cedyeHHS.
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Ha puc. 6 npuBeneHn KapTHHb noJield anas BOJH THma Hao, Hiy 8
Ey. Hdna BoaHw Hao BOOML IIMPOKOH CTEHKH HMMEIOTCSI JBa MaKCUMyMa
MHTEHCHBHOCTH 10Jiefl. DTO MO CYyTH Jeja KapTHHA TMOJsd BOJHBI THIA
Hio, noBropeHHaa mBaxab co caBHroM a3 B coceHHX suedkax noas
Ha 180°. Iussa Bosnbl Hiy mouiss M3MEHSIOTCS M BHOJb Y3KOH CTEHKH, TaK
YTO B NONEPEYHOM CEUEHHH BOJIHOBOLA 3JEKTPHUECKOE MoJie HMeeT CJI0XK-
Hyl0 CcTpyKTYpy. KoHdurypauusa nossi Boansl Eiy OTHOCHTENbHO mpOCTaA.
MaruuTHble CHJIOBBIE JIMHHM DPacloJioXeHbl B IONEPEeYHOH IJIOCKOCTH H
npencTaBasior cob6ofl 3aMKHYThle KPHBble, a 3JeKTPHUecKoe TMoJe HMeeT
MaKCHMaJibHYI0 ITPOMOJIbHYIO COCTaBJAIOIIYI0O Ha OCH BOJIHOBOZA. DTO
npocreidmas BosiHa Tuma E. B npsMoyroibHOM BOJHOBOZe BOJIHH THIA
Ew u Eos He MOryT cymiecTsoBaTh, TaK KaK MAarHHTHOe M0Je TaKHX BOJH
JOJKHO ORIJIO Gbl GbITh HaNpaBJeHO MEeprneHAHKYJSPHO CTEHKaM BOJHO-
BOJa, YTO, KaK yXe YKa3biBaJoCh, HEBO3MOKHO.

B cayuae E-BoJIH B CTEHKax BOJIHOBOJA MOTYT Teéub TOJIBKO Ipe-
posbHble TOKH. CjienoBaTesIbHO, HET Heo6XOAMMOCTH 006ecneyuBaTh XO
pomHi KOHTAKT B yrjax BoJHoBoxa. IlociemHuit B 3TOM ciyuae Moxer
ObITh M3rOTOBJIEH H3 YeThipeXx MeTaJJIMYeCKHX JIEHT, HE CHASTHHBIX B MecTe
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CTbiKa, a TOJbKO CKpelJIeHHBIX B psille TOYeK MO AnauHe aas obecreye-
HHSl MeXaHHYeCKOH NPOYHOCTH M KECTKOCTH KOHCTPYKIIHH.

CrpykTypa noJieii HeKOTOPHLIX THIOB BOJH B KPYribIX BOJHOBOAAX.
Ha puc. 7 nmokasaHo, xak MmeHsiercs kapTHHa mnoJeit BoaH Hio u Eig
B INpPAMOYroJbHOM BOJIHOBOJE IIDH Ilepexole CHayajna K OBaJbHOMY,
a 3areM K kpyraomy ceuenusm. Iloasm Boan Hio m Eiy npamoyrosabHo-
ro BOJHOBOJAa COOTBETCTBYIOT KOH(purypauuu moJjed BoaH Hiy H Eo
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Puc. 7. Vamenenne kapruusl nosaeit BoaH Hy ¥ E;;, B BoanOBome npH
TpaHcopMauun (OPMBI MOMEPEYHOr0 CEUEHHS.
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Puc. 8. Kapruubl nosas BoaHel Hy B Kpyrjom BOJIHOBOIE.
i—nanpaanenne KOJIbLEBLIX TOKNB B CTE€HKax BOJHOBOJA.

B Kpyriom BosHoBofe. Bosnna Hiy ans kpyrioro BosHOBOZA sIBJsieTCH
OCHOBHEIM THIIOM BOJIHbB. MOXHO 3aMeTHTb, YTO 3JIEKTPOMATHHTHOE MO-
Je BoaHbl THna Eo; nmMeer oceByio cuMmmerpHio. Kak n ana moGoit apy-
rofi BOJIHBI THna E TOKM B CTeHKax TeKYT TOJbKO B NPOLOJLHOM Ha-
npassjeHnd. O6GpaTHM BHMUMAHHE, YTO HHIEKCHl THIOB BOJIH, IIOXOXKHX»
MO CTPYKTYype, B NPSMOYrOJbHOM H KPYIJIOM BOJIHOBOXAX CYIECTBEHHO
OTJIHYalOTCA APYT OT APYra, NpHYEM NPOCTOH 3aKOHOMEDHOCTH Nepexona
OT HHAEKCOB BOJIH B NPAMOYTroJIbHOM BOJIHOBOJAE K HHAEKCAM BOJH
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B KpyraoMm 3jnech Her. Tak, Boana Hjo B npsaMoyrosbHOM BOJHOBOAE
«[I0X0XKa» II0 CTPYKType MoJjsi Ha BoJHy Hii B Kpyrsiom BOJHOBOAE,
a BosHa Eiy B fpaAMOYroJbHOM BOJIHOBOAE «I0X0Xa» Ha BOJHY Eot
B KpYIJIOM.

LJis IpaKTHUECKOro HCIOAb30BAaHUS KPYIJIBIX BOJHOBOAOB 00JbIlOE
3HaueHHWe uMmeeT BoJIHA THma Hoi, KapTHHA MIOJSI KOTOPOH mpeicTaBJjieHa
Ha puC. 8. DyeKTpHUeCKHe CHJOBBIE JHHHM Yy 3TOH BOJIHBI $IBJASIOTCH
KOHLUEHTPHUECKUMH OKPYKHOCTAMH, DaClOJIOKEHHBIMH B IJIOCKOCTH TMO-
IepeyHoro CeyeHus BOJNHOBOLA. MarHuTHbIE CHJIOBble JIMHHHH B BHAE
eTesb BHITAHYTH BAOJIb BOJHOBOAA M PAacClOJIOKEHbl B IJIOCKOCTH, MpO-
XOAAIIMX uYepe3 OCb BOAHOBOAA. OTaHYUTENbHOH OCOOEHHOCTBIO 3TOH
BOJIHBI §BJIfIETCA HaJHYHe TOJNbKO KOJbLEBBIX TOKOB B CTEHKax BOJIHO-
BOZa. IDTO CBOKCTBO, KakK OyJeT MOKa3aHO HHXKe, §BJAAETCS OYeHb
LeHHBIM, TaK KakK TIPH YBEJWYEHHH YaCTOThHl CHrHajka IOTepH 3HEPrHH
3TOH BOJIHBI yMeHblialoTcsd. [lsis BceX APYrHX BOJIH (KpOMe BOJIH THMA
Hon) moTepu 3Heprum 3HAUMTE/JbHO YBEJHUYHBAIOTCA C POCTOM YaCTOTHI

ITone Boaubl Hoi, Kak u BoJIHB Eo1, 06nanaer oceBOH CHMMETpHEH,
4TO TNO3BOJISET NPHUMEHATH BOJHOBOAB C 3THMH BOJHAMH BO Bpallalo-
IIMUXCS COeNHHEHHUAX, KOrja HY»KHO, HalpuMep, COeIHMHHUTb HeNOABUKHHEII
BOJIHOBOJHLIA TPAaKT C BpallaloOIIEeHcss aHTeHHOH.

OCOBEHHOCTU PACMPOCTPAHEHUA SJIEKTPOMATMHUTHbBIX
BOJIH B BOJIHOBOAAX

JanHa BoaHbl B BoJaHOBoje. Pa3oBasg W TrpynnoBas CKOPOCTH.
JlnuHa BOJIHBI B BOJHOBOZAX 3HAYMTEJNbHO OT/JIMUAETCH OT JJHHBI BOJIHBI
B cBoOomHoM mnpocTtpaHcTBe. Ha puc. 9 nokaszaHo cpeflHee ceyeHue
NpSAMOYroJIbHOro BOJIHOBOZA. PaccmoTpuM, Kak M B ciyyae puc. 3, IJO-
ckyio TEM-poany, magamoouiyio nox yrioM o Ha GOKOBYIO (y3Kyl0) CTeH-
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Puc. 9. K onpenenennio ¢asoBoit u TIpymmoBolt ckopocTeil
B BOJIHOBOJE.

Ky BOJIHOBOJAA. PPOHT TaKOi BOJHH eCTb TJIOCKOCTD, IEpIEHANKYASPHAS
BEKTODY CKODOCTH paclpOCTPaHEHHs BOJIHbI, BeJHYHHA KOTOPOTO .paBHA
ckopocTH cBeTa C. DPpOHT BOJNHBI NepecekaeT MJIOCKOCTh YepTeXa TO
nysktupHoil aunum AA;. OTpaxkenHywo oT GOKOBOH CTEHKH BOJHY pac-
cMaTpuBaTh He OyneM.

B n1060it TOuKe ¢poOHTa MJIOCKOH BOJHEI (ha3a 3JeKTPHYECKOTO H
¢a3a MarHMTHOrO moJied MMEIOT OAHO M TO.Xe 3HayeHue, Ilycth uwepes
MPOMEXYTOK BpeMeHH { QPOHT IJIOCKOA BOJIHH TEPEMECTHTCH B Hampas-
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Aetitt Bektopa ¢ u safiver mosoxenwe BBi. Herpyamo supets, #to
BIOJIb OCH BOJIHOBOAA Yy4YacTKH (GpOHTA BOJHBL ¢ NOCTOSHHOA tha3on
npowu anyrb BB, Gonbmiuil, ueM B HampaBJeHHH pacIpOCTPaHEHHS
BoiHW Bb. pyrumMu ciaoBamu, ¢a3oBasi ¢KOPOCTb BOJIHB BHAOJb OCH
BOJIHOBOJa Uy OoJblle ¢. Uemy ke OHA paBHa?

[Tyre BB, paBen vgf, a nyts Bb=cf. U3 npsmoyroasHoro Ttpe-
yroibHHKa B5BB; naiinem: BBi=Bb/sina, 1. e. vgl=ct/sina uau
vy =c/sin a.

B JuHusaX nepemayd, B TOM 4YHCJE ¥ B BOJIHOBOJAX, TIpyNnoBas
CKOPOCTb Urp pPaBHa CKOPOCTH NepeMelleHHs BJ0Jb OCH BOJHOBOAA BHI-
COKOYaCTOTHOH OHEprHH, CBS3aHHOM C BOJHOH. 3a TO ke BpeMsa f, yTO
H B NpeiblAyLIeM cJayyae, SHEpPrusi BAOJb OCH BOJIHOBOJA NEPEMECTHTCSH
Ha paccrosinue BI', menbmee Bb5. M3 npsMoyrosbHOro TpeyroJbHHKA
BBI' yannem: BIr'=Bbsina, 1. e. Urpf=ctsina uau vrp=c sina.

BaxHo noauepkHyTh, 4TO ecin (a3oBasi CKOPOCTh BOJIH B BOJIHOBOJE
Bcenna OoJbllle CKOPOCTH CBeTa C, TO FPyNnoBasi CKOPOCTb BCerfa MeHb-
e ee.

C yMeHblleHHeM yIJia maleHHs O 3HaueHHe (HA30BOH CKOPOCTH YBEJIH-
yuBaercsd. B mpenese, xorma TEM-BoiHa magmaer nepneHAHKYJSIpHO HA
60x0By10 cTeHKY BosiHOBOoma (a=0), ¢a3oBass cxopocrts paBHa O6ecko-
HeYHOCTH-- C Jpyroit CTOPOHEI, YeM MeHbIe YIroJl O, TEM MEHble IpyI-
oBasi CKOPOCTb, H NPH @, CTPEeMSIIIEMCA K HYJIO, Urp TaKXe CTPEMHTCS
K HYJIO.

Tak Xak JJIMHAa BOJIHBI B BOJHOBOJe As paBHa 0T, rme T=1/f
(f —u4acroTa 3/JeXTpOMarHUTHBIX KoJieGaHHM), a AJHHA BOJIHEL B CBO-
6onHOM npocTpaHcTBe A=cT, TO nJHHa BOJIHBL B BOJIHOBOJLE BCEraa
6oJiblle JJIHHBI BOJIHBL B CBOOOJHOM mpocTpaHcTBe. Besme Ha pucyHkax,
n300paXkalomuX KapTHHLI MOJS, YKa3blBajachb UMEHHO BeJHYHHA As. ITY
BOJIHY MOXHO H3MepHUTb BKCIEPHMEHTAJbHO C NOMOLIbIO H3MePUTEJbHOH
JUHUH B pexXHMe CTOSYHX BOJIH: PaCCTOSHHE MEXAY COCeJHHMH MHHH-
MyMaMH HJH MakCHMyMaMH MOJs pPaBHO Az/2.

HeobxoquMo TakXKe OTMETHTb, YTO MeXIYy Uy, Urp M C CYLIECTBYET
NpOCTasi 3aBHCHMOCTD:

U(bUpp=C2.

KpurHyeckass paaMHa BOJHBI. PaccMOTpHM TNOHSITHE KPHTHYECKOH
OMHHBL BOJIHEL Ha npHMepe BoaHB Hio mpsiXoyrosbHoro sosnnosona. [lo
Mepe YBeJHMUeHHUS NJUHBI BOJHBI YroJl TaJeHHs TIJIOCKON BOJHBI O YMEHb-
waercs. IIpu atom rpynnoBas ckopoctb najgaeT. Korza a=0, pasmep
a BOJTHOBOZa TOYHO paBeH A/2. Ilpy 3TOM mneperauu sHeprud BHOJb
BOJHOBONA He Oyner. Takum oOpa3om, mas BOJHBI Hio KpuTHYecKad
JJIHHA BOJIHBL paBHa 2a. DJIEKTPOMATHHTHAsA BOJIHA MO BOJHOBOAY Oyner
pacCIpOCTPAHATbCA TOJMBKO B TOM CJlydae, ec/u ee [JHHA MeHblle KpH-
THYECKOH, HJH, 4TO TO XKe CaMoOe, Ya€TOTa 3JEKTPOMATHUTHBIX KoJjeba-
Hu# Gogbllle KpHTHYecKo#. Ecian Xe miuHa BOJIHBI GOJIbIlle KPHTHYECKOH,
a yacToTa COOTBETCTBEHHO MeHbllle, TO FOBOPSAT, YTO BOJHOBOA paboTaer
B DEXHMe OTCeUKH M sBJseTca 3anpedenvroim 804108000M. Ilpu 31OM
noJie B BOJHOBOJE ObICTPO OcJabeBaer.

Takum o6pa3oM, KPUTHYECKOA MIJHHOM BOJIHBL Ha3bIBaeTcsA Takasd
JJIHHA BOJIHBEI, H3MepeHHass B CBOGOJHOM IIPOCTPAHCTBE, a HE B BOJIHO-
BOJle, MPH KOTOpO# IpeKpalllaeTcsi pacupoCTpaHeHHe BOJIHBI AaHHOI'O TH-
fla 10 BOJHOBOAY.

HaJsyuve KpHTHYECKOM 4YaCTOTHl NpeBpamiaeT BOJNHOBOJBI B CBOEOG-
pa3Hble (GHUABLTPHL BEPXHHX YacCTOT, He NPONYCKAIOIHX BOJHBI C YacTo-
TaMH, MEHbIIUMH KPUTHYECKOH.
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CywecTtByer o61as 3aBHCHMOCTb M€KLY NJHHOM BOJHEl B BOJHOBO-
fe Ap, NJHHOH BOJIHEL B CBOOGOJAHOM INPOCTPAHCTBE A M KPHTHUYECKOW
JUTHHON BOJHBl Axp, CIpaBefJHBasi [/ BOJHOBOIOB ¢ Ji0Go#i ¢opMoi
MONEePeYHOro CeueHHus:

A, = ! ——
VI VI—(w/DY

ITpu npubmxenau pabouelt NJAMHBI BOJHB A K KDPUTHYECKOH, Kak
HETPYAHO BUIeTb M3 3TOH (GOpPMyJbl, AJHHA BOJHE B BOJIHOBONe BCe
6ojiee pe3ko BO3pacTaeT. JTo CBOHCTBO BOJIHOBONOB HCHOJb3yeTca AJs
H3TOTOBJICHHSI TOYHBIX (TPEUNH3HOHHBIX) BOJHOMepoB. Bemb naxe Majoe
H3MeHeHHe pabouell JAAWHBI BOJHBI MPHUBOIHT B 3TOM cjayuae K 6OJbIIOMY
H3MeHeHUIO NJHUHBI BOJHBI B BOJHOBOIE.

B npuBenenHoit dbopmyse mpeanosarajoch, yto BHYTPH BOJIHOBOJA
BO31yX HJIH BakyyM. Ecnu ke BOJHOBOJ NOJHOCTBIO 3aMOJHHTh IHIJEK-
TPHKOM, Yy KOTOPOTO OTHOCHTEJbHBIE NUIJNEKTPHUECKass € M MarHHTHas W
ITPOHNIIAeMOCTH HE DaBHBI eIUHHILE, TO B IPABON YACTH BHIpaXKeHHdA IJs
As clefyeT emMITMIy 3aMEHHTb Ha TIPOU3BEIEHHE EW.

Ilns Toro 9yTOGBI PACCUHTATL 3HAUEHHS Ap HJsa JI060TO BOJHOBOMA,
HYXXHO 3HaTb KPHTHUYECKYIO AJHHY BOJHH. OKa3biBaercs,, 4yTo OHA 3aBH-
CHT oT GOpPMBI U pa3MepOB NONEPEYHOTO CeueHHsl BOJHOBOAA, 4 TaKKe
OT THna BOJHH. B Ta6a. | mpuBemeHH COOTHOIIEHHS, MO KOTOPHIM MOXK-
HO OmpenenuTb Axp AJS1 JMOGBIX TUTMOB BOJH B NPSIMOYTrOJbHOM BOJIHO-
BOJE W MAJA HEKOTOPbIX THIOB BOJH B KPYIJIOM BOJHOBOZIE.

A.

Ta6auna-1

BoJTHOBO TIPAMOYIOJBLHOIO CEYEHHS BosiHOBOZ KPYTJIOFO CEqeHHs |
THn BOJHBL )‘,L THI1 BOJHB lgp
H,o 2 a H,, 3,41R
HQI 2 b E.l 2,62R
H,, a H,, 2,06R
' 2ab
Hl]! Ell V‘E—2-+_b2- HO] 1,64R
E,, 1,64R
2

Hinn: Emn Vit at ot H,, 1,49R

3anosiHgs BOJHOBOL INOJHOCTBIO JH3JIEKTDHKOM, MOXKHO YBEJHYHTb

KPHTHUECKYIO [JHHY BOJHB B J€W pa3, He MeHss pa3MepOB BOJHOBOAA,
4/ e NIPH JaHHOH MNJHHE BOJHBI BO CTOJIBKO e Da3 YMEHBIUHTb €ro
na3Mepel, DTO CBOMCTBO HAXOAHT MHOrAA NPaKTHYECKOe TIPHMEHeHHe.
"Ipn 3amawHBX pa3Mepax BOJHOBOAA M TPH HCIOJb30BAHHH OCHOBHOIO
THIA BOJHBI MOXHO IlepelaBaTh BBICOKOWACTOTHYIO 3Hepruio Ha 6oJee
HU3KOJ wacrore. [IpyrumMu cjoBaMH, IJs TNepenauyu Ha [NaHHOHM yacToTe
MCII0JIb30BaHHEe OCHOBHOIO THNA BOJIHBI BOJIHOBOAA ITO3BOJISIET CHeJaTh
€r0 ¢ HauMeHbIIHMH raGaputami, a CJel0BATEeJbHO, H MAacCOil.
[ToguepkHeMm, uTO Heab3ss BLIONpPATh pabouyywd UYaCTOTy, OJH3KYIO
K KDHUTHUECKOM, B UYaCTHOCTH IIOTOMY, HTO pe3KO BO03pacTaioT NOTepH
B8 BoaHosone (puc. 10). Kak BuaHo w3 TabGn. 3, Hampumep, AN BOJIHO-
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BOfa C pa3MepaMH nonepedyHoro cedeHus a=110 MM u b=55 MM
(fxp) nH,, =¢/(20)=1,364 TTu u (fxp) H,, =¢/0@=2728 TTu, a pexo-

MEHAyeMBHIl nuanas3oH pabouux 4yacTtoT YXe u pasen 1,72—261 I'Tuo.

Hau6osee 4acTo Ha mnpakTHKe NPHUMEHSIOTCA BOJHOBONH MPSMO-
yrojbHOro cedeHus, paborawomue ¢ BoanoH Hio. Kpyrame soanosomm
9aCTO NMPHMEHSAIOTCS BO BPALIAMOIIUXCA COUJEHEHHAX HEMOABHKHBEIX 3Je-
MEHTOB BOJHOBOXHOTO TPakKTa C IOABUXHEIMH. B 3TOM ciiyuae mpuromgHsl
BOMHH ¢ Kpyrosoi cuMmetpuedi Hos u Eoi, kKOTOpPHIE HE sBJASIOTCS OC-
HOBHBIM (Hu3WHM) TunoM. OGBIUHO HCNOMB3YIOT BOAHY Eoi, mas KOTOpO#

0,1
-
z P — — [ S —
N IR
"B“ \ \ Em et H
| s

S go1 e L
§ [ i\ \\ I A
E B ]
< A
) N
e AN
S ~J
X
S \\\ M
o 0001
Q 2

0 2 4y 6 8 10 12 14 16
) Yacmema, My

Puc. 10. 3aBHcUMOCTh, NOTOHHOTO OCAa6JIEHHS OT YAaCTOTH B BOJHOBOJE
Kpyryioro ceueHus nasi BoaH tuna Hy, Eo 1 Hoy u B BoMHOBOAE mpsimo-
YroJIbHOTO ceueHHs A BoJHu Hio.

TpebyeTcs BOJNHOBOA MEHBIIMX Pa3MepoB, ueM IPH HCIOJb30OBAHHH BOJI-
Hel Hos. Bonna xe Hot BBumy cBoumx ocoOeHHOCTeH HAaXOIMT IpHMeHe-
Hue B OocHOBHOM jus nepemaun CBUY sueprum na Gosblime paccTOsiHHS.
[Morepu anekrpomariuTHOHW 3Hepruu B BoJHOBOAAX. [Ipu paccmorpe-
HHY CTPYKTYPHI 3JIeKTPOMATHHUTHBIX NOJIEl B BOJHOBONAX CYMTAJOCh, UTO
MeTaJJIbl ABJSIOTCS - HACAAbHBIMH nNpoBORHUKaMH. OXHAaKO peajJbHO OHH
obnanator He GeckOoHeuHO GOJbIIOH, a KOHEYHOHA mpoBoguMocTthio. [To-
3TOMy HEKOTOpasl [0Js SHeprHH, nepenaBaeMas mo 'BOJHOBOAY, 3aTpa-
YHBAETCS Ha HaTPeBaHHE CTEHOK, [10 KOTOPHIM IIPOTEKalT BHICOKOYACTOT-
Hble TOKM. IIOCKOJNBKY A/l Pa3JMyHBIX THIOB BOJIH pacnpenesieHHe H
3HaueHHe TOKOB Pa3Hble, TO M TIOTEPH B CTeHKaxX BOJHOBOAA OyIyT 3aBH-
CceTb OT THMNa BOJIHBI, KOTOpPasi pPacCHpOCTpaHsieTCs B BOJHOBOJE.
Beauuuny noTtepb NPUHATO XapaKTepu3oBaTh KO3(pdhHUIHEHTOM moro-
I[eHHUsI, Ha3BBaeMbIM ellle KOI(DGhHIHEHTOM 3aTyXaHHs WJIH NpPOCTO 3aTy-
XaHHEeM, KOTOPHIH H3MepsieTCs B Hemepax Ha ONUH METp AJHHB BOJHO-
sona (Hen/m) mnnam B nmemmbenax nHa MeTp (nB/m). Hanomuum, uro
1 Hen=8,68 nb, Hpyrumm caoBamy, Ko3(dHUueHT NOTJIOMEHHs OIpe-
ensieTcsd BeJMHYHHOHM ocnabnenHs, BHpaxeHHofi B HReuxnbenax (cM.
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ctp. 6), Ha AnMHe BOJIHOBOJa, paBHOi OxHOMY, MeTpy. Ha puc. 10 np-
BeIeHbl 3aBHCHMOCTH KO3 @duuHeHTa OCAabJeHHsT OT 4acTOTH B Kpyr-
JoM BoJiHOBOAe muaMerpom 10 cm nas BoaH His, Eo1, Hos ¥ B 0Bmunom
(pasmMep y3xo#i cTeHKH b paBeH af2) npsSIMOYroJjbHOM BOJHOBOXE ANR
BoJHB Hio, y xOTOpPOro mepumerp momepeunoro ceuenusi (2a-+2b) pasen
MepuMeTpy MONEePeyHOro CeueHHus Kpyraoro BoJHoBoxa (2mR). Moxuo
3aMeTUThb, 4TO MJsg BOJH E¢x u Hiyx B KpyrioM BonHOBO#mE M BOJHH
Hio B mpsimoyrosbHOM BOJHOBOLE HMeeTcss 06JacTb 4YacTOT, B KOTOPOH
NOTepH MUHUMAJbHBI (npumMepHo ot 3 mo 8 I'Tn).

Ta6anuma 2
M Hrggﬂggn’gg)rig_ ¥V nenbras TnyGHEa mpoe
epees Temme B | "R, | s

0,044 —

Cepeﬁpo _l/—l—_-— 6,1-107 0, 37]7}\
0,047

Mem: —77\:- 5,8-107 0,39" A
0,061

A nroMuHHEA 71_—. 3,2.107 0,51" A
0,086

J]a'rynb —VTA_— 1,6.107 0,73l‘ A
0,13

[Tpunoft (on0BAHHO-CBHHIIOBHI) Y 0,7.107 1L,IVA

[IlppMegqanne 3pateanme ) Gepercd B CaHTHMETpaXx.

XapaKTEepPHCTHKH MOTepPb AaHAJOTMYHBI W A/ APYTHX THINOB BOJH,
kpome BoaH Hon B BOJHOBOZe Kkpyriaoro ceuenus. [Ipu sToM H3 BCEX
THIOB BOJH HAa YacTOTaX BGIM3M MHHUMyMa [OTepb OCHOBHBHIE BOJIHH
MMEIOT HauMeHbllee ocnabjeHHe HA eXHHHIY NMPOAOJbHOM AJHMHBI BOJHO-
sona. Hast soansl Hoy B KpyraoM BOJHOBOAE 3aBHCHMOCTb aHOMAaJbHAA:
NOTEPH YMEHbIUAIOTCS C YBEJHYEHHEM YacCTOTHI.

[Ipy yMeHblIEHMH YacTOTHl M NPHOJIMIKEHUHM ee K KPUTHYECKO# Io-
TePH PAcTYT 3a CYeT YBEJHUEHHS YHCJAa OTPaXKEHHH MJOCKHX BOJH OT
CTEHOK BOJIHOBOJA, TaK Kak INPH KaxXIOM OTPaxke€HHHM dYacTb 3HEPTHH
Tepsiercs. POCT nmoTepb ¢ yBeJHUeHHEM 4YacTOTHl MOXHO OOBSCHHUTH BJIHS-
HueM nosepxHocTHOro sddekra. TonuHHa nOBepXHOCTHOrO ¢1ost O, B KO-
TOPOM TEKYT BBICOKOYACTOTHBIE TOKH, C YBEJHYEHHEM YaCTOTHI YMEHb-
aeTcsl, a CJENOBATEJbHO, pacTeT CONPOTHBJIEHHE, OKa3blBaeMOe 3THM
C/I0OEM MPOTEKAHWIO TOKA. YBe/JHueHHe COMNDOTHUBJEHHS BJedYeT 3a CcoOoMH

pOCT mOTepb Ha Harpes.
B Tta6s. 2 npuBeleHnl 3aBHCHMOCTH O OT A [/si pas3/iuuHBIX MaTepHa-

JIOB.
B BosHOBOIEe M3 Meau Ha BOJHe mauHOi 10 cM Beauwuuna O cocras-
JseT Okovio | MKM, a Ha MHJJHMETPOBBIX BOJHAaX TOK TeyeT B IO-
BePXHOCTHOM CJIO€ TOJILMHOHA BCEro JuILIb B JeCAThie NOJMH MHKPOMETpa.
Ecnx BOJHOBOA HMMeeT CTEHKH C HEPOBHON TMOBEPXHOCTBHIO, Tak 4Tro TIJAy-
6uHa HepopHocTell Goapme §, TO MyTh TOKa B TaKOM H3BHIAHCTOM CJIOe
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yBeanuuBaercsi. Pacrer u noBepXHOCTHOe comporuBienHe. [Toatomy Aad
yMEeHbIIeHHs NOTePh HEOOXONHMO BHYTPEHHIOI IOBEPXHOCTh BOJHOBOAA
HdeNaTb BO3MOXKHO OoJsiee IJIajKoH, He NONyCKas KaKHX-MHOO HepOBHO-
CTeH WJIH LlapamuH.

Cnenyer 3ameTuTb, YTO B BOJHOBOJE NPSIMOYrOJBHOrO CEYEHHS
MOTEPH 3aBHCAT TaK¥Xe OT pa3Mepa y3KOil CTEHKH; ¢ pOcToM b, nmorepu
YMeHbLIA0TCS.

HenpepuiBHOe majfeHue noTepb ¢ POCTOM 4acTOTH At BOMHB Hog
B BOJIHOBOJE KPYIJIOr0 CEeYeHHs MOXKHO CBSi3aTh € HaJHYHEM TOJbKO
KOJIbLIEBHIX TOKOB B CTEHKaX BOJHOBOAA. JTH TOKH CO3JAIOTCS NMPOLOJb-
HOHM COCTaBJSIONIEN MAarHUTHONO [0S, BeJHYHHA KOTOPOH C NOBHIIEHHEM
YaCTOTHl yYMEHbLIAeTCss MO CPaBHEHMIO ¢ NONepeyHOH COCTaBJSIONIEN.
ITpu atom BosHa Hpy Kak 6B OTpPHIBaETCS OT CTEHOK BOJHOBOJAA M INpH-
6/MxKaeTcss MO CBOMM CBOHCTBAM K <«IONepeyHOiH». YMEHbUIMTb ocaabie-
Hue BoJMHBI Hpy MOXHO TakikKe MyTeM yBeJHUYEHUS JHaMeTpa BOJIHOBONA
Tak, Hanpumep, HCOONb3ysT KPYIJABIH MENHBIH BOJHOBOJ JHAMETPOM
50 MM, mpu pauHe BOJMHBI 3 ¢M MOXHO moayuuTh morepu 20 nB/km, a Ha
Bosiie A=8 mMm — Bcero 1,8 nb/km. Ecau xe yBenmuuutrb nuamerp 80.-
HoBoga a0 125 MM, To moTepw Ha BoaHax 3 cM M 8 MM YMEHbIIATCS
coorBercTeeHHo no 0,8 u 0,1 n1B/xm.

Taxum o6pasom, McnoabL3yss BOAHBI AjauHoil 6—8 MM, MOXHO obec-
NeyuTb NMPSAMYIO CBSI3b {10 BOJHOBOAY NJHHOH B HECKOJbKO COTEH KHJO-
meTpoB. [IpakThueckd, ecnu NPHMEHSITb KpyrJble BOJHOBOALI JHAaMe-
TpoM 50—60 MM M MHIIMMETPOBHIE BOJHBl, TO MOXHO Ge3 mpPoOMexy-
TOYUHOTO YCWJEHHs1 CHTHAJa BeCcTH mepenauy Ha paccrosHue 50—150 kM.

BbiIBOP PASMEPOB BOJIHOBO/L OB

Ecnu BoMHOBOA nMpHMeHsieTcs B KauyeCcTBE JIMHMM TNepefayd, TO K He-
MY TNpeIBSBJSIOTCS caeayioliue TpeboBaHUSA:

1. BonnoBonx nomkeH pafoTaTh B HYXKHOM JHana3oHe YaCTOT TOJb-
KO Ha OZHOM, OOLIYHO OCHOBHOM THme BOJHBL OJHOBpeMEHHOe CYILecT-
BOBaHHE HEeCKOJBKHX THUIOB BOJIH NMPHBOIMT K HEONPEeNeJEeHHOCTH; HeH3-
BeCTHO, KakKas A0JS MOLIHOCTY NePeflaeTCs TeM HJIH HHBIM THIIOM BOJ-
nel. KpoMe TOro, TpyaHo OJHOBpEMEHHO BHINOJHHTL YCJOBHS OTCYTCT-
BHUSI OTpPaXXEHHH OT HArpy3KH AJS HECKOJbKUX THIOB BOJH, OCOOEHHO
eCIM Harpy3Koil SIBASIETCS aHTeHHAa. B 3TOM ciayduae BOJHOBOZN MOXET
paboTaTh B pexuMe CTOSUYMX BOJH, UTO CHHXKAET ero K. m. .

2. Ilpo6uBHasg NpPOYHOCTb BOJHOBOZA MHOJXKHA OBITh JOCTAaTOYHON
15 Tiepefaun 3agaHHON MoUIHOCTH. Eciim B BOJHOBOAE H3-3a OTpaxe-
HUR OT Harpy3KH MMeeTcst CTOsiuasi BOJHA, Xapakrepusymouascsa xko3pdu-
uxeHToM crosuefi BosHel Hanpsixkesnst (KCBH), paBHBIM Ok, TO MOXHO
noKasaTb, YTO NpOOMBHAST MPOYHOCTbL BOJHOBONA YMEHbIUIHTCH B Ox pas
II0 CPaBHEHHIO CO CJIyuyaeM UHCTO Oeryliedl BOJIHHI.

3. ITorepu B BONHOBOIE NOJKHH OBITh CBENEHB K MUHUMYMY.

4, Pa3mepbl 1 Macca BOJTHOBOZA TOXKe JOJKHBI OBITb MHHHMMAJbHBHI-
MH (3a HCKJIIOUeHHEM MHJJIHMETPOBOIO IHATAa30HA).

5. TexHOJMOTHS H3rOTOBJEHUS BOJHOBOAA MOJMXKHA GLITh TPOCTOH.

Has BHIMOJNHEHHS MepBOro TpeGoBaHHS HeO6XOAMMO HCTIOJb30BaTh
OCHOBHBIe THNBI BOJIH. OCHOBHas BOJIHA B BOJIHOBOZE KDYIJIOLO CEUEHHS
Hi1 vMeerT HeyCTOHYMBYIO NJIOCKOCTb TIOJISIPU3ANUUH, MPOXOASINYIO uepes
BEKTOD HamMPSXKEeHHOCTH 3JEKTPHUECKOrO MOJIT M HanpaBJjeHHE paclpo-
CTpaHeHuss BOJIHb. OpHeHTAUMs TOJSA B NOMNSDEUHOM CEYSHHH JJIS BOJHBI
Hiy He cBsi3ana ¢ ¢Gopmo#ii BONHOBORA; OHAa MOXeT NPOHU3BOJBLHO Me-
HATbCS. EcaM B BOJHOBOJZE MMEIOTCA KaKHe-THO0 HeONHOPOLHOCTH, TO
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opuéntaAlUs f1odsg 370 BOAHL MoXKeT Menstbcsi Ha Jobo# yrod, BHAOTH
no 360 °. Ilosromy BosHa fiy HaXOZUT B BOJHOBOJE KpPYIJOrO CEUEHHS
orpaHHYeHHOe npuUMeHeHHe. Hanpumep, BOJHOBOL KpPYIJIOTO CEYEHHS
¢ BOMIHOH Hi4 mpHUMeHsieTcs B BHIBOJAX SHEPruM «0aHOYHOrO» THna IJ
MoL[HBIX 3jJeKTpoHHBIXx CBY npubopos, rme BakyymMHasi yactb npHOoOpa
OT HEBAaKyyMHOH OTHAEJSIETCS C MOMOIIbI0 KEpaMHUYECKOro MAHCKa, pacmo-
JOXKEHHOTO INocCeperyHe KOPOTKOTO OTpe3Ka BOJHOBOMA KPYIJIONO Cceye-
HHSI, BKJIOUEHHOIO0 B Pa3pblB BOJHOBOMA NPSIMOYTOJBHOIO CEUEHHUS C BOJI-
Hoi Hio. M1 xOTH M3roTOBUTH TpyOBl KPYIJOro CeYeHHs Jerde, yem nps-
MOYroJbHOrO, Ha TPaKTHKe HaHOoJee YacTO NPHMEHSIOT BOJHOBOMAI
NPSIMOYrOJIEHOrO ceueHHsi, paGoTalomue Ha OCHOBHOH BOJHe Hio. Ilpm
NpaBUJIbHOM BbIOOpPE pPA3MEPOB BOJHOBOLA IOSIBJEHHE [APYIUX THINOB
BOJIH HeBO3MOXkHO. IIpu 3TOoM OILHOBpPeMEHHO YHNOBJETBOPAETCS M yerT-
BepTOoe TpeboBaHHe.

OO6miee ycnoBHE CYLECTBOBAHHSI TOJbKO OCHOBHOHM BOJIHBI MOXKHO
chopmynupoBaTh Tak: pabouas JJHHA BOJHBI JOJXKHA ObITb MEHBIIE
KPUTHYECKOH JJMHBI BOJIHBI OCHOBHOTO THNa, HO GOJbllle KPUTHYECKOH
ILJIMHBL BOJIHBI O/MKalIero BhiclIero Tuna. JIpyruMu CJIOBaMH, OIS
BOJIHOBOJA NPSIMOYrOJIbBHOTO CeUYeHHS ¢ BOJHON Hio MOMXKHB BHINOJ-
HSITbCS CJIEAYIOIIHE HEepaBeHCTBA:

-5 <a<Au b<—g—.

OG6b1uHO pasMep IIMPOKOH CTEHKH BOJNHOBOAA BBIGHPAIOT PABHHIM
npumepno 0,7 A. Paamep y3xoli cTeHKH BOMHOBOAA b ompefeJseT npo-
OMBHYI0O NPOYHOCTb M NOTEPH B CTeHKax BoJHOBoAa. OOBIYHO ero BHIOH-
palor paBumM (0,3—0,35)A, uam npumepno paBumM (0,4—0,5)a. Ecan
XK€ NoTepH He HUMeloT OOJbIIOro 3HaYeHHs, a NepefraBaeMasi MOLIHOCTb
HEBEJHKAa, TO MOXHO HCNOJb30BaTh <«Y3KHE» BOJIHOBOMKI, MIJs KOTOPHIX
bla=0,1+0,2.

B Hacrodmiee BpeMs AJiS pa3/iMYHBIX ANala30HOB BOJH HMEIOTCS
CTaHIapTHhle BOJHOBOAB, OCHOBHBIE H3 HHUX mpuBelneHnl B Taba. 3 u
[JI. 7). Hudpsl B Taba. 3 yKasbBaloOT, YTO HelleJecO06pa3HO HCIOAb30BaTh
BOJIHOBOAB NPH AnuHax BosH OGosee 20—30 cm. Jas BOJH AJUMHON OKO-
go 30 cM BOJHOBON NOJXKEH HMeTb pa3Mephl mpuMepHo 20X10 cm.
C npyroit CTopoHbB], B MHJIJHMETPOBOM OHama3OHe pPasMephl BOJHOBOLOB
CTAaHOBSITCS OYeHb MaJjblMH. [IpH ®TOM yBeNHUUBAIOTCA NOTEPH H YMeHb-
IIaeTcsl MakKCHMaJbHasg IepelaBaemasi MOIIHOCTb, a TPYAHOCTH H3TOTOB-
JIeHUs pacTyrT.

Jns BOMHOBONA KPYrJIOro CeYeHHSI pa3Mepbl ONpPeNeNsioTCs, HCXONS
U3 TeX ke coobpaxenuit. Ecau Bo3HMKaeT HeoOXOZMMOCTbL HCIIOJb30BA-
Hus BoJHBl Hii, TO paauyc BoJHOBOJA MAOJIKEH YROBJIETBOPATHL CJje-
AYIOUIUM YCJIOBHSIM:

RS A
11 <R<g%1

B stom ciyyae paauyc BOJHOBOAA HYXHO GpaTh NPHUMEPHO PABHHIM
OOHOH TpeTH cpenHed paboueili AJauUHBI BOJHBI IIpuBemeHHOe OTHOLIEHHE
yKasbiBaeT Ha OOJbIIYI0 Y3KOMOJOCHOCTb KPYIVIBIX BOJHOBOAOB IO
CPaBHEHHIO C IIPSIMOYTOJIbHBIMH.

Ins Boann Eoy aHajoruunoe ycj0BHe 3anHUIETCs B CAENyOEM
BUIE!

A A
2,61 <R<305°
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Tabastna 3

Pegomeﬂnye-

. Ml;la cfol'iraiﬁ(lﬂ Buy'rpemme2 pasmephl 3aryxanve, 1B/m

o pa’orte ¢ BOJ- celequs”, MM

% Holt H,o, I'T'

:i 3 5 g QL

x [
£3 g - Lo 58
g.é oT Zo a b 53 g E E 55
oy > 5 Q. g g ®
g3 52 | S 28 | =8
R3 0,32 0,49 584 292 — | 0,386 0,0008{ 0,0011
R6 0,49 0,75 381 190 — 0,59 | 0,0015| 0,002
R9 0,761 1,151 248 124 — 0,91 | 0,0028| 0,004
. R14 1,14} 1,73| 165 83 ' 1,36 | 0,00521] -0,007

R22 1,72 2,61} 110 55 ,

3

2 2,06 | 0,01 0,013
4 3,12 { 0,02 0,025
7

F32 2,601 3,95| 72 8,6
R48 3,94 5,99| 48 22

3,12 | 0,057 | 0,074

0,3
0,2
R32 2,60 3,95 72 34 (0,1
0,0
0,095 | 4,73 | 0,0365| 0,046

F48 3,94 5,99| 48 5,710,048 | 4,73 | 0,105 0,137
R70 5,38 8,17| 35 16 0,07 6,46 | 0,058 0,075
F70 5,381 8,171 35 5 0,035 6,46 | 0,144 0,181
RIOO | 8,2 |12,5 | 23 10 | 0,046 | 9,84 | 0,11 0,14
F100 8,2 12,5 23 5 0,023 19,84 | 0,19 0,25
R140 11,9 18,0 16 8 0,031 | 14,2 0,18 —
R220 17,6 26,7 | 10,7 5,310,021 | 21,1 0,37 —
R320 |26,4 40,0 | 7,1 | 3,610,020 (31,6 |0,58 —
IMIpumMeuvanus: 1. Tunsl BOAHOBOAOB BLIOGpaHbl H3 PexoMenmauuni#t Mexny-

HApOOHOH 3JieKTpoTexHHUYecKolt KoMHccuH (MIK), nyo6aukamusa 153-2, 1964 r. Mex-
1y YKa3aHHbIMH B Ta6j. 3 THODAMH BOJHOBOZOB MAK pekoMeHAYeT ellle HECKOJAbKO
tunoB., Hanpumep, Mexxay R3 u R6 uMerorcsa BoanoBonbl R4 H RS, Mexay R9 u Rl4
ectb R12, Mexkay R32 u R48 ectbp R35, R40, R4l. OrteyecTBeHHass NpPOMBILIJIEHHOCTh
BBIIYCKaeT BOJHOBOIHbIEe NPSAMOYToJibHbIe TPYObl H3 JaTYHH, AIOPAJIOMUHHA M MeIH
¢ BHYTPEHHMMH pa3MmepaMH, OJH3KHMH K peKoMeHAoBaHHbIM MOIK. CpeaH HHX
HMeTcsa CcaeaywliHe pa3mepsl (B MuaagMerpax): 2,4X1,2; 3,6X1,8; 5.2X%2,6;
7,2%3,4; 11X5,5; 13%6,5; 16X8; 19X9,5: 23X10; 28,5X12,6; 35X15; 40X20; 48X24:
58X 25; 72X34; 90%X45; 110X55 u 1. n. [JI. 7].

2. Pasmepbl, yKa3aHuble B Ta6J. 3, nojJydyeHbl B pe3yabTaTe Iepexoma OT Hwoit-
MOBOH CHCTEeMBl K MeTDHYecKOH M OKDYIJIeHHs [0 BTopo#i-TpeTbell 3Havaule#t
LHODEI.

3. TeopeTHyeckoe 3HaueHHE 3aTVXaHHSI COOTBETCTBYET 3aTYXaHHIO B MEJHOM
BOJIHOBOAE C HAeaJIbHO TJaAKHMH CTeHKaMH IMpH YIeJbHOR IPOBOAHMOCTH O=
=58-10" 1/(OM - M).

31ech paguyc BOJIHOBONA AOJ/IKEH cocTaBiasTh mpumepso 0,45 open-
Helt pabouedl AJMHB BOJiHB AHanas3oHa. [Ipy atomM HeOGX0QUMO MpH-
HAMAaTb CHenHa/JbHble MepH JJs MNpefoTBpalleHHss BO30OYKAEHHS BOJ-
HBbI H“.

BriGop pa3MepoB BOJHOBORA Kpyraoro cevendss anas BosHbl Hos
paccMOTpeH B NMpeablAYILIEM pasjele.

B 3akJioueHHe JAHHOTO pasjgesna INpOBelleM COMOCTaB/JeHHe KOaK-
CHAJbHON JIMHMHM, BOJHOBOJAOB  MPSIMOYIOJBHOTO H KPYIJOro CeueHHH
C TOYKH 3pEHHsl PACIPOCTPaHeHHS] MO HHM 3JIEKTPOMArHUTHBIX BOJH OA-
HOH M TOH e 4yaCTOTHI.
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BosbMeM BOJIHOBOA ¢ MPSAMOYTOJBHEIM MOMEPeuHbIM ceueHHem 23X
X 10 mM. Paxuyc BoJIHOBOMA KPYIJIOTO CEYCHHS PAaCCUMTAEM Tak, YTOOH
KPHTHYeCKAas NJIHHA BOJIHBI NJ1g OCHOBHON BOJHBH Hiyi, KaK U B BOJHO-
BOJIE NPSMOYroJIbHOrO ceueHusi Ajsi BoJnbl Hio, paBHssgach 4,6 cm. Bo
BTOPOM cJiyyae paAHyC BOJIHOBOJA KpPYIJOTrO. CEYEHHUS ONpeleUM H3
ycaoBHA, 4TOOB Axp 148 BOJHH [Eoi B BOJHOBOMe KPYIJOro ceueHHs

23

10 Hot V///
e
Ay //
Ery I /
;ﬂﬁl %”
L 1 “n—t yvd
1 2 3 4 5
2 <
H
i %
Hor 7
Evy I 1]/
Ha1 l 1 1 A cM
1 2 3 Y

P -7 = ///// 17,

= P //E/

A,CM.
/]
7 2 3 Y 5
I
?01—| Hor A,CM
L ] — —F I !
05 / 2 3 4 5

Puc. 11. Pacnpenenenne KPHTHYECKHX MJAHH BOJH MO IIKade A JAJs BOJ-
HOBOJOB IIPSIMOYTOJbHOTO M KPYIJIOrO CEYeHHH M KOaKCHa/JbHOM JIMHHH.

I — o6aacTh AJHH BOJIH, TJle MOXeT pacnpoCTPaHATbCS TOJNbKO OCHOBHAsl BOJIHA;
Il — o6s1acTh OTCEYKH.



paBHsinach 2,3 ¢cM KakK AJsg BOJHBI Hzp B BOJHOBOJAE NPSIMOYTOJBLHOIO
ceyeHHusi, BosHOBOe CONMPOTHR/MEHHE KOAKCHAJbHON JHHMU BO3bMEM 0aMoe
pacnpoctpaHennoe (50 OM), a nHaMeTphl ee NPOBOJHHKOB ONpENETUM
U3 yCJOBHS, uTOOB KPHTHYECKAsl AJHHA BOJHBI IJf BOJHBE BHICLIErO
Tina Hiy B 3TOH KoakcHa/JbHOW JHHHH PaBHAJach 2,3 CM, T. €. paBHA-
Jach Axp s BoaHel Hiy B mnpsiMoyrosbHoM BoanoBonxe. Ha puc. 11
B ONTHOM MacmTabe NpHBENEHBI pa3Mepbl 3THX UYEThIPeX JHHHI M 3Haue-
HHSl KPHUTHUECKHUX IJIMH BOJIH AJs Psila THNOB BOJH. Ilo 3TOMYy pHCYHKY
MOXHO CHeJaTbh CJAENYIOlIHe BaKHble IJS1 NPAKTHKH BBIBOJBI: KDYl
BOJIHOBOJ 6OJiee ueM B JBa pa3a Y3KONOJOCHee NPSAMOYTOJbHOTO, eCJH
CPaBHHUBATh AHATa30HBI YaCTOT, Tle MOXET PaCIHPOCTPAHATHCS TOJBKO
OCHOBHO! THm BOJHB. UYToO6Hm oO6ecneydTh INE€pEeKpbiTHE MO AHAMETPY
or 2,3 no 46 cM Ha OCHOBHOM THNE BOJIHEl JOCTATOYHO BOJIHOBOJA
NIPSIMOYTOJIbHOrO ceueHHss onHoro pasMepa 23X!10 MM, a Kpyraelx BOJI-
HOBOJIOB HENOCTATOYHO M JABYX Pa3MepoB; npu nuamerpax 17,5 u 27 MM
B noJsoce oT 3 10 3,53 cM B BOJIHOBOJe AHaMeTPOM 27 MM MOXKET pac-
NPOCTPaHSATBCS He TOJbKO OCHOBHAsl pojHa His, HO M BosHa Eoq. C npy-
rofi CTOpPOHBH, B JHana3oHe BOJH OKOJO 4 CM BOJIHOBOM KPYrJOro ceue-
HHA mOJIyuaeTcs 3HauHTeJbHo O0OJiee METaJdJ0eMKHM (npUOJH3UTENbHO
Ha 30%) mo cpaBHEHHIO ¢ NPSAMOYTOJNIbHBLIM, OTHOIUEHHE IEPUMETPOB HX
paBuo 85/66=1,28. CpaBHMBass KOaKCHAJbHYIO JIHHUIO C BOJIHOBOJOM
IIPSIMOYFOJIbHOI'O CEuYeHMs,, HeTPYAHO BHAETb, YTO B OOEUX JHHHUSAX pac-
MpOCTPaHEeHHe BOJFH BBICIIMX TUTIOB HEBO3MOXKHO (3HaueHHE KPHUTHUECKHX
YacCTOT BBHICIUMX THIOB BOJIH OJAHHAKOBO), ecJd JOHaMeTp HapYXKHOTO
MPOBONHHKA KOAKCHAJIbHON JIMHHM NPHUOJIHU3UTENbHO paBeH pa3Mepy CTeH-
K1 b BOJAHOBONA MNPAMOYrOJbHOIO CEUYEHHS MJH MOJOBHHE IINPOKOH

CTEHKH a.

BO3BYXAEHUE BOJIHOBOA4OB U CBA3b UX C APYIUMU
LLENAMH

Jlaxe npu npaBHIBHOM BrIOOpPE pPa3MepOB BOJHOBOAAa HeOOXOLHMO
HMeTb TakKoe YCTPOHCTBO, KOTopoe BO3OYAHWT B HeM MMEHHO TOT THI
BOJIHBI, KOTOPHi#i Tpebyercss mo ycaoBusaM paborel, Jas BO3OYXKAEHHS
BOJH B BOJIHOBONE MJHM BBHIBOAA M3 HEro SHEPrMM MOXKHO HCIIOJAb30BaTh
OOMH M3 Tpex MeTOHoB (pHC. 12), KaXIbfi H3 KOTOPHIX NpPeANosaraer
3HaHHe CTPYKTYPH noJjefi TpeGyeMOro THma BOJHBI,

ITpu anekTpuueckoM Mertone ¢Bsi3u (puc. 12,4) nNPUMEHSIOT JHHEH-
Hbi BUOpPAaTOp B BHJE IITHIPSI, KOTOPHIA pacmnoJsaraioT BOJH3H MaKCHMY-
Ma 3JeKTPHYECKOro IhoJas Bo30YyXIaeMOW BOJIHBI [apaJjljejbHO 3JeKTpH-
YeCKHM CHJIOBBIM JIHHMSIM 3TOH BOJIHBL TaKOH IITHIPb MOXET SBJAATHCS
NPONOJKEHHEM  BHYTPEHHErO0 MpPOBOAHHMKA KOAKCHAJbHOA JIMHHM HJIH
KOaKCHaJbHOTO KabeJs.

Uro6n BO36yxKAeHHash 3JeKTPOMAaTrHUTHAs BOJIHA PaclpOCTPaHsAJIacCh
IO BOJHOBONY TOJbLKO B HYXKHYIO CTOPOHy, WITHIPb pacnoJaraioTr Ha
OnpeneseHHOM pPAacCTOSIHHH OT KOPOTKO3aMKHYTOIO KOHLla BOJIHOBOJA.
OTO pacCTosiHHe MOJXKHO DPaBHATHCA INPHMEPHO YETBEPTH (HEUETHOMY
9UCTY quBepTeﬁu) JUTHHBL BOJIHBl B BOJIHOBOJE. B sTtoMm cnyuae moJse BOJI-
Hbl, OTPAXKEHHON OT MeTaJJIHUeCKOH KOPOTKO3aMbIKaioueH mnomepeuHon
CTeHKH, OyIeT CKJalAbIBaTbC C MOJEM PSMON BOJIHBI, HAYyLIEHA B Tpe-
6yemoM HanpaBJieHHH. HacTo 3aKOpauHBaIOUIYI0 CTEHKY B BOJIHOBOAE J€-
JIAIOT MOJBUXKHOH B BHIE IOPLIHS.

Mensis cB3b € BOJHOBGAOM NyTeM H3MEHEHHs JJIHHBI IITHIPSA,
a Tak¥e NOOHBasICb cnnq)aauqcm noJieyi OTPAXKEHHOH ¥ mpsiMOU BQJIH
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¢ NOMOIIbIO mepeMeltiatotiferocs NMOPIIHS, MOXHO ofecneutiTh MaKCHMa/b-
HYI0O OTHauy 3HEpPrud B BOJHOBOZ.

[Tpu marHutHOM MeTozZe BO3Gyxaenus (puc. 12,6) ucmosmp3yercs
netas csBsi3u (pamka). Ee pacmoJsaraior tam, rae MarHUTHOE moJe Tpe-
6yeMOro THMma BOJIHBI MaKCHMaJbHO, MPHUUEM MJOCKOCTb NETJH JNOJKHA
ObITb  MepHeHAMKYJSpHA MarHHTHBIM CHJIOBBIM JIHHHSIM TOJS BOJIHHL
CBsI3b, MATHUTHOH METJIM C BOJHOBOAOM MOXKHO MEHSTb, TOBOpaYUBas
NeT/I0 BOKPYr INPONOJbHOH OCH KOaKCHAaJbHOH JIHHHMH, [0 KOTOPOH MOX-
BOAHMTCS BHICOKOUACTOTHAS 3HEPTHS K TIETJE.

3 3 4

6 ) a)

Puc. 12. CnocoGbl BO3OYXIEeHHSI BOJHOBOMOB.

a — nuHeliHbIM BuGpaTopoM ! (2 — moplueHb; 3 — Ka-
6enb); 6 — neraekt 4; 8 — MeaAb0 6 (5 — TOKH B CTEH-
Ke BOJHOBOZA JO MOpope3aHus IMLIeJaH); &-— OTBep-
cTHeM 7.

Tperbum MeTOoAOM BO3OYXKIEHHSI BOJHOBOJAOB fBJSETCA NpHMeHeHHe
LIeJU HJIH OTBepcTHSi TOH WAM HHOH ¢opmbl (puc. 12,8, 2). B srom
cJlyyae B CTeHKax BOJHOBOJa BO30YXKAAIOTCS BBICOKOUACTOTHHIE TOKH,
HanpaBJieHHe H pacnpefesieHHe KOTOPbIX NOJIXKHBI COBNafaTb ¢ BBICOKO-
YaCTOTHBIMH TOKAMH B CT€HKax BOJIHOBOJA JJisi BOJHBI TpeOyeMOro TH-
na. Heo6xonuMo0 ykasartb, uTo miejb BO3OY2KAaeT BOJHY B BOJHOBOMIE
s dexTHBHee, eCliM OHa INIpOpe3aHa B HaNpaBJEHHH, TIepNEHIUKYJISIPHOM
HalpaBJEeHUIO ITPOTEKAHHS TOKOB TpeOyeMOro THMNA BOJIHBL

CBsi3p 1ByX BOJIHOBOJOB 4Yepe3 oOIlee OTBEpPCTHe B CTEHKAX IpH-
MEHSIETCST B OCHOBHOM TOrZAa, KOrZa H3 BOJHOBOAA HYXHO BHIBECTH
TOJIbKO 4acCTh NepefaBaeMoil MOIIHOCTH. JlnnMHa meau noxbupaercss 3Kc-
nepuMeHTa bHO. 115 Haua/la ee MOXKHO B3SITb PaBHOH MOJIOBHHE AJHHBI
BOJIHH B BOJIHOBOJeE, NPHUeM CePeJUHY IIeJH HYXKHO pacrojararbh Ha Ta-
KOM K€ paCcCTOSIHUH OT NOpMIHHA, KaK M B NPeAbIAYIIUX CaIydasix.

Ykaszannsle coco6bl BO30YXKAEHHUS BOJH NPHUTOAHBI AJi BOJHOBOAOB
Kak KDYrJoro, Tak H ILPSIMOYrOJIbHOTO MNONEPEYHOro ceueHHs. 3Hasg 00-
u¥e mpaBHaa BO3OYXKAEHHS BOJHOBOJOB, HETPYAHO BLIOPATh KOHCTPYK-
U0 BO30YXKJAAIOWIero yCTPOACTBa AJSl BO30OYXKAEHUS B BOJHOBOJE HYXK-
HOrO THIA BOJIHBHI.
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Ha puc. 13 cxeMaTnHuecks MokasaHbl BO3GYXAalomHe yCTpolcTsa,
npUMeHsieMble 1151 BO30yXIEHHsi HEKOTODbIX THIOB BOJH B BOJHOBOJAAX
IPSIMOYTOJIHOTO H KPYTJOro CEeYeHHH.

Hns Bo3GyxpeHus BOMHb f110 B BOJHOBONE HPSMOYrOJILHOrO cede-
HHS MOXKHO MCIOJb30BATh LUTHIPb, TIOMEIIEHHH NEePNeHIUKYAAPHO IIH-
DOKOH CTEHKe B €e CepeiHHe, WJIH INeTJNIO, KOTOpas BBeJeHa uepe3
Y3KyI0 CTEHKy, NpHueM IUIOCKOCTb TeTJH JOoMKHa OHTb napaJsesbHa
IJIOCKOCTH -[IOTIEPEYHOr0 ceueHust BoaHOBoma (puc. 13,a). MoxHO Takxke
IPUMEHHTb M 1eneByio aHTenny. Hanpumep, ynoGno npopesath meib

A
2

Puc. 13. Cnocobul BO3-
OyXKIeHHsT HEKOTOPHIX TH-
IIOB BOJIH B BOJHOBOZAX
NPSIMOYTOJIBHOTO M KpYT-
JIOTO Ceuedui.

a — Bo30OyxIeHHe BoJHB Hjo
B BOJIHOBOJE NPSIMOYTrOJbHOIO
ceyeHHs1; 6 — TO Ke BOJIHBI
Hy; 6 —TO0 xe Boauel Ey
B INpPSIMOYFOJbHOM H BOJIBI
Eou B KpyrioM BOJHOBOJAAX;
2'— TOo e BoJHb Hgy B BOJ-
HOBOJlE XPYIJIOTO CeYeHHs.

Jll _
i|le ——+——G=
-

I||
l

B y3KOH CTE€HKe NapaJjJejbHO OCH BOJIHOBOAA HJIH B TODLEBOH CTEHKE
napajjenbHo IUMPOKHUM cTeHKaM. as Bo30yxneHuss BoJHB Hzo HYXKHO
NPHMEHUTb ABa LITHIPS CO CABUrom (a3 TOKOB B Hux Ha 180° (puc.13,6).
Tako#t caBur (a3 moayyaeTcss NPY BKIIOUEHHH B [ENb ONHOMO M3 IITHI-
peil KOaKCHaJbHOH JHHMM [AJHHOH B IOJOBHHY NJHHH BOJHEL B 3TOH
JouHHH. YUTo6n BO3OymuTh BOMHY Eii, WITHIPEBYIO aHTEHHY TIOMEIIAIOT
B LieHTpe TOPLEBOH CTEHKH BAOJbL OCH BOJIHOBOJLA. 1o XKe MOXKHO cKa-
3aTb M O BojHe THma Eoy B KpyraoMm BogHOBOAe (puc. 13,8). A Bosny
Hos B kpyryom BoanOBOne yaoGnee Bcero Bo3GyXAaTh C {IOMOLIbIO IPO-
NOJbHBIX IIeJded HJIH HeTJH, PacnoJOXKEHHOH B IJIOCKOCTH MONEPEYHOTO
ceueHus: (puc. 13,2).

Cnenyer 3aMeTHTb, YTC OJHOBPEMEHHO C OKHIAaeMbIMH THIIAMH BOJH
MOTYT BO30YXIaTbCsl TaKKe BOJIHBI 0OJiee BBICOKHX MOPSAKOB, CTPYKTYpa
nmoJiell KOTOPHIX COBTAJaeT B MeCTe pAacnoJioKeHUsT BO30OYXKIAIOIIEro
YCTPOHCTBa CO CTPYKTYPOH MOJISI NAaHHOrO THMA BOJHBL, Tak, NPH BO3-
6yxaenu BOJHb Hig B mpsAMOyrosbHOM BOJHOBOJE ONHOBpPEMeHHO Gy-
AyT Bo36yxkaaTbca M BOJAHBI Hso, Hso, E11, Esi, Hiy u 1. n. Ho npwu
NPaBHJALHOM BbIGOpe pasMepOB BOJHOBOLA MOJs 3THX BOJH OyAyT OHI-
CTPO yMeHbIUATbCS IO Mepe yAaJjeHus OT MecCTa BO30OYXKJAeHHS, TaK Kak
BOJIHOBOM, [Js HHUX SIBJseTCS 3amnpeleibHbIM. B BOJHOBogax mnpsimMo-
YyroJbHOrO ceueHuss ¢ pabGoueir Boawod Hip BHCIIMMHM THDAMH BOJH
IpakTHYeCKU MOXKHO mnpeHeOpeub Hmpu pPaACCTOSHUSIX OT BO36YKIAIOLIErO
YCTPOHCTBA HJH OT MecCTa pacloJioXKeHHs HEOAHOPOAHOCTEH MOpPSAKA
As/4.

g npakTHueckOd pabOThl He MeHee BaXXHO 3HATh, I'Jle B BOJHO-
BOAE MOIKHO NOMeN[aTb YCTPOHCTBA CBSA3H, HE BJHUSOIIHE HA paclpo-
CTpaHeHue 3JEeKTPOMATrHUTHLIX BOJIH. Hanpumep, ecan B cepenune ILIHPO-
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KOR CTeHKHM NpsIMOYrOJIbHOrO BOJHOBOZA, paGoTawouero ua poane Hio,
npope3aTh y3KylO NPOJMOJbHYIO IeJb, TO pachnpeliefieHHe 1OJsf Ipu 3TOM
He Hapymutcsi. B 3Ty miesb MOXHO BBeCTH KOPOTKHH 30HA (HeOOJbIIYIO
IUTHIPEBYIO AHTEHHY) U COEAMHHUTbL €ro C KPHCTaMIUYECKHM JeTeKTOpPOM.
IlonaBas curHan c gerekTopa Ha ocuuuionpad (mpH HaJuuMH MOXLYJIH-
POBAHHOIO CHTHaJa) HJAH HAa U3MEPHTENbHBIA MpUOOP MOCTOSTHHOIO TOKa
(MMKpOaMmepMeTpP MJH TajJbBaHOMETP), MOXKHO HU3MEDHUTb HaNpPSXKEH-
HOCTb 3JICKTPHYECKOrO NoJjsg B BoJHOBOJe. Ilepememiass 30HA BAOJb Lie-
JIH, MOXHO C(HSITb pachpejesieHHe 3JEKTPHUECKOTO MNOJsS BHOJb OCH BOJ-
HoBoga. Takoe yCTpPOHACTBO, Ha3biBaeMOe BOJHOBONHOH H3MEPHTEJbHOH
JYMHUeHd, HaXOJUT LIMPOKOe MPHMEHeHHe B U3MepuTeJbHOH TexHuke CBY,
HECMOTps Ha pa3paboTKy M Bce 60Jiee LMIMPOKOE pacHpoCTPaHEHHE aBToO-
MaTHYECKHX M I[I0JyaBTOMAaTHYECKHX YCTPOHCTB JJIsi U3MEPEeHUs XapaKTe-
PHCTHK BOJIHOBBIX IpoueccoB. C MOMOILBIO H3MEPHTENbHOR JIHHHH MOXKHO
M3MEpPHUTb AJHHY BOJIHBI B BOJIHOBOJE, OOHapYXATb HaJuuMe M CTENeHb
OTpPa*K€HHs BBICOKOUACTOTHOM HHEPrHH OT HAarpy3KH HJIH OT HEOZHOPOI-
HOCTEH B BOJIHOBOJIE H MNPOM3BECTH MHOrO APYrHX BaXXHBIX H3MEpPeHHil.
[TponosbHble 1[€IM MOXHO NpPOPE3aTb M BO BCeX BOJHOBOAAX KPYIJVIOrO
CeYeHus,, B KOTOPHIX PAacCHpOCTPAHAIOTCA 3JEKTPHUYECKHe BOJHH, a KOJib-
IeBLle — B TE€X, [Je HCIOJb30BAHbl MArHUTHble BOJMHbH. M B TOM H
B ApYroM cCaydyasX Hamnpab/ieHHWe LUEJNH JOJXKHO COBNajgaThb C Hanpas-
JIEHHEM TOKOB B CTE€HKaX BOJIHOBOZA.

HEKOTOPBIE MPUMEPbI UCMOJIb3OBAHUSA BONHOBOAOB

3anpe§1enbﬂmﬁ BOJIHOBOJ. KpoMe BOJIHOBOMOB, HCMOJIb3YEMEIX B Kaye-
CTBe JHUHHHA nepenauu, 60Jblloe NpaKTHYECKOe NMPHMEHEHHe HaXOAAT BOJ-
HOBOJHI, paéoTalouu@e B peXHME OTceukH, Takue BOJNHOBOAR 06aamaloT
psagoM HeHHbIX cBoAcTB. Korma pa-
6oyasi JJHHA BOJHBI CTAaHOBHTCH o
GoJibIlle KPHUTHYECKOH IJIST OCHOBHOTO ‘ / -
BHfa BoaHbl (Hjo B mpsiMoyromshoMm g p /
BoaHoBone U Hiy — B Kpyraom), Ha- X0
CTynaeT pexXHM TIIOJHOH OTCEeYKH. - ] ?
IIpu 3TOM HH OAMH THII BOJIHBI pac-
IIPOCTPAHSATHCS HE MOXKET. [ A

Ecan pa6ouast AJHHA BOJHBI FO- / /*—’—
pa3go GoJbllle KPHTHYECKOH (B ABa- 1 1 f
TPH pasa), TO NOCTOSIHHAs 3aTyXa- gl
HHST P=27/Akp 3aBHCHT TOJIbKO OT Bx
Axkp U HE 3aBHCHUT OT 4acTroTHl. Ta-
KM o0pasoM, BbIOpaB JIOCTaTOYHO
MaJble pa3Mepbl BOJHOBOAA, YTOOH
co6a01an0Ch YCAOBHE AZ> Axp, MOXK- 0
HO TOJNYYHUTh ocaabureb, paboTalo- .
IIMA B WIHPOKOi NOJOCE YacTOT C IO~ Puc. 14. Cxema ycrpoiicra 3a-
CTOSIHHBIM ocaabaenneM. CxeMaTHue-  MPEeAeJbHOrO ocaadurels.
CKH Takoll ocnabuTesp u3obpaxeH I — koakcHanbHas JHHHA; 2 — 3ampe-
Ha puc. 14. D10 ocsnabureab 3ampe- f;gg;;‘f"ﬁ BOTHOBOXL ~ KPYFJIOTO  ce-
JEeJbHOTO WM IpPENeJbHOro THIIOB.

Mensst paccTOsiHMe MeX/JAy BO30YXIalOIMM H NPHEMHBIM YCTPOH-
cTBaMH [, MOXHO peryJaupoBaTb ocaabienve curHasa L B peuubGenax:

L=8,68pL.

Beixod

E€b/X 1

2
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Takoht ocnabutensr moskiuo sapanée paccuntats u ofrparyipoBath.
s rpanynpoBKH HeOGXOAMMO 3HAThb TOJBKO KPHTHUECKYIO IJMHHY BOJ-
Hbl JaHHOrO THmA.

Ecau B3sThb BOJMHOBOJ, KpYrJIOro CeYeHHs, B KOTOPOM Bo36yxkAaercs
BonHa Eoi, TO ocnabaenne Ha enMHuly JJaMHBl L OyAeT paBHO
20,8/R nB. Ilycts pdanyc Boanosoxa pasen 1 cM, rorna Le=20,8 n1b/cm.
Ha paccrosiunn | cM MOIIHOCTH cHrHaJja y6biBaer mpumepHo B 100 pas.
Takum 06pasoM, npH CPaBHHTENbHO MaJHX pasMepax BOJHOBOJLA MOXHO
[IONIyYyHTb oOCJalJieHHe cUrHajna B COTHH M THICAYH pas.

Ecan Ha rpaHninax 3anpeiesnbHOr0 yd4acTka BOJHOBOJA KOaKCHaJb-
Hble JIMHWH 3aKaHYMBAIOTCS He IITHIPAMH MM JAMCKaMH (KaK IOKa3aus
Ha puc. 14), a BHYTpEHHHE TIpPOBOJHMKM KOAKCHAJbHbIX JHHUH Ha TIpa-
HMLaX C 3anpefesbHbBIM BOJIHOBOJLOM 3aMKHYTHl Ha HapyXHble, TO B 3a-
[peneNbHOM BOJNIHOBOAe Oynaer Bo3Oyxknaarbcsa Boana His. Ecom R usme-
psAeTcsd B caHTHMeETPax, ‘'TO ocualb/jieHHe HAa OAHH CAHTHMETD OJHHBI 3a-
npelesbHOr0 BOJIHOBOAA B 3TOM cayyae 6yaer paBHa Lu=16,0/R nb/cm.

Kak BupHo u3 ¢opmyaw ans L, ocnaGreHue AJs 3anpeenbHOro
aTTeHI0aTOpa JHHEHHO 3aBHCHT OT MJHHB /. DTO BaxXHOE NOCTOHHCTBO
3anpenesabHoro ocnaburenss. OqHako 3Ta 3aBUCHMOCTb CrnpaBeAJuBa, KOr-
Ja paccrosiHde | mnpaxkTuuecku OoJblle OIHOTO — MOJYTOpPa CaHTHMe-
TPOB, T. €. HauWHasg CO 3nHaveHud L, paBHmX 15—20 ab. IroT Hayamb-
HEI y4acTOK OOBLIYHO HA TNpaKTHKe He HOnoxab3yercsa. Takum o6pasowm,
ONHHUM H3 CYIIECTBEHHBIX HENOCTaTKOB 3anpelejbHOr0 aTTeHIaTopa
sIBAsIeTC OOJbIIOe 3HAYeHHe HadaJbHOro ocjabaenus. pyrum Hexo-
CTaTKOM SABJAfETCA TO, YTO OcCJaabJeHHe CHTHA/Ja NPOMCXOJHUT 3a CYeT
OTpaXceHHMss ero OT BXOJAA aTTEHI0aTOpa, TaK KakK B MOCJHEIHEM HeT
KaKHX-A100 MOTJOLIAIONIHX 3JeMEeHTOB. YUHTbiBas 3HAUYEHHE HayaJbHOTO
ocnabnenust B 15—20 1b, MoxHO ckasaTb, yTo OOLIYHO OT aTTEHIOATOpa
OTpaXKaeTcsd W BO3BpallaeTcs K reHepatopy OoJsee 95—999% ero moi-
HOCTH. DTa OTpaxKeHHass MOIIHOCTb MOXKET Cepbe3HO H3MEHUTb paboTy
reHeparQpa, €CJIM He TPHUHATb CHENHAJNbHbIX Mep. YCTPaHUTb BJAMSAHHE
OTpPaxXKeHHOH BOJIHbBI Ha reHepaTop Haubojee NPOCTO NYTEM YCTAHOBKH
MeXIYy HHM M 3anpelleqbHBIM OcCjJabHTeneM [JONOJHHTENbHOrQ XOPOHIO
COrJIaCOBAHHOrO MoOrJoLlaolero arreHioaropa ¢ (PUKCHUPOBAHHOH BeJH-
gugoit ocnabaenus 10—15 ab. IlomoGHble Tak HasbiBaeMpie pa3BA3HI-
BaIOIIHe aTTEHIOATOpPHl IPAKTHYECKH Bcerga CTaBAT B H3MEPHUTENbHBIH
TPaKT MeXJAy TreHepaTOpOM M OCTaJbHOH YacThblO TPaKTa.

3anpeneabHbll 0clabHuTeNb — 3TO He eJHHCTBEHHOe TIPUMEHeHHe 34-
IIpeNeNbHOI0 BOJIHOBOZA. BOJHOBOX B pexHMe OTCEYKH 4acTO TIPUMEHS--
eTcs B 3JekTpoHHbX JaMnax CBY amanasoHa B KauecTBe HeH3Jydaio-
meld TPpyOKH, uepe3 KOTOPYIO TPOH3BOJAUTCS OTKAauKa JaMibl MJIH [OT-
AepXKUBaeTCd HYXHOe 1aBjeHue ra3a. Kpome Toro, Mera/siHyeckue
KOXYXH NJS JIaMIl, B YaCTHOCTH JAJS YCHJIHTeJbHBIX Jamn Oeryued BOJI-
Hbl, JOJIXKHBI SBJSATbCS 3anpenejbHHIM BOJHOBOAOM. B mnpotuBHOM cCay-
yae jgaMna Oeryuieii BOJIHBL. BMECTO YCHJEHHS HYXKHOro CHrHaja HauHeT
CaMOMPOH3BOJbHO BO36YyXKIaTbCsl M3-3a HAJHYUSL NMAPA3UTHOH OOpPaTHOM
CBSI3H IO KOXKYXY.

O6vemuble pesonaropel. Ha CBY HeBo3MOXKHO co3gath KosebaTesb-
Hble CHCTEMbl C COCPEeJOTOYEHHBIMH IOCTOSHHHIMH, KOTOpbleé HMeaH OH
HYyXKHBIE De30HAHCHBle CBOMCTBa H MaJnle norepu. Ilosromy 3xech mpu-
MeHSAIOTCA 0ocoOble KoJefaTe/bHble CHCTEMBI, KOTODble HA3bIBAWOTCH 00b-
eMHBIMH WIH (OJILIMH PE30HATOPaMH.

B xauectBe OOGBEMHBIX pe30HATOPOB MOIYT ' ObIThb HCIIOJIb30BaHHI,
HanpuMep, OTPE3KH BOJIHOBOAOB NPSMOYTOJbHOIO HJIM KPYIJIOTO CeYeHUH
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(puc. 15) nauHOM, paBHOM WeJOMY YHCAY NOJYBOJH B BOJHOBOAE, 3a-
KPHTHX ¢ OGOHMX KOHIOB MeETaJNIMYeOKHMH CTEHKaMH.

OGosHavenne  TunmoB KosaeOaHHH, KOTOpbie MOTYT BO3GYXAaTbCA
B TIOJILIX PE30HATOPAX, MOXOXKe HAa MpPHUHSATbie 0003HAYEHHS THIIOB BOJIH
B  BoJaHOBomax. Jlo6aBasieTcs TOJNBKO TpeTHit HHaexkc p. Hanpumep,
Hmnp 818 Emnap. DTOT uHIEKC p yKasbiBaeT KOJHMYECTBO MAaKCHMYMOB
nojis BoJAH THNOB Hmn ¥ Emn, Ha nauHe pesonatopa Lpes. Taxuum
o6pa3oM, Lpea=Asp/2, roe p-— uejoe NoJOKUTENbHOE yHCI0. B mpsmo-
YrOJIbHBEIX pe30HaTopax HauboJjee

4acTO HCHOMb3YIOTCA KoJebaHus . =
tana Hjyoy (ynrTaercs «aw opud- &
HOJb-OJIMH»), a B KDPYTJBIX IH- Ny

w5

JuHIpuuecKux — Ho1qy uau  Eogo.
B nocnenHem ciayuae IJIMHY pe-
30HaTOpa MOXHO BHIOHMpATb TIpO-
H3BOJIbHO, TaK KaK OHa He CBfi3a

Ha ¢ paGouefi niuHo#i BosHBL Ho M L/

O6LIYHO ee BLIOMpPAIOT MeHbIIe

MOJIOBHHH IJIHHEI BOJIHBI B BOJI- a) 5)
HoBone. MHorma Takoli pe3oHa-
TOp HA3LIBAIOT DalHaJ/bHBIM. Puc. 15. BonnoBoaubie pe3oHaTOPHL.

B o6nacTH pJMHHBIX, Cpei- a — NPSAMOYTOJIbHbIH; 6 — nHIHHIDHYe-
HHX M KODOTKMX DaIMOBONH D€-  ckuft.
30HAHCHBIA KOHTYD IIOJIHOCThIQ
XapaKTepHU3yeTcss TpeMss OCHOBHbIMH IlapaMeTpaMH:  HHIYKTHBHO-
ctoio L, emrocthio C W aKTHBHBEIM comnpoTHBJeHHeM r ‘(puc. 16,a).
Bce ocranbubie napaMeTpel, HanpUMep pE30HAHCHAS YacTOTa o=
=1/YLC, co6crBenHasi n06poTHOCT Qo=woL/r, sBASAKOTCA mpOH3-
BONHLIMH, T. €. OHH BhIpaxaioTcsi uepes L, C u r, Tlapamerpm L, C
H 7 Ha3bIBAIOTCl OCHOBHLIMH NMOTOMY, 4TO HA HU3KHX YacTOTax MX MOXKHO
M3MEDHTh 3KCIEePHMEHTAJbHO, a COBOKYIHOCTb HX NOJHOCTBIO XapakTe-

pH3yeT CBOHCTBa KOHTypa.

Lol [6‘ L7 g B=wC, 51—
= Lxs T =Wlskg WLy

a) 6) T 6)

Puc. 16. DkBuUBaJIeHTHBIE CXEMHL.
a — napaJljeJlbHOrO KOHTypa HH3KHX 4acToT; 6; 8 — o6beMHOro pe3oHaTopa.

Ha CBY wue TOonbKO 3aTpynHHTenbHO u3meputs L, C m r, HO H
B psiie clyuaeB BOOGINe HEBO3MOXHO pa3fesHTb B pe3oHaTope 06JacTH
MHAYKTHBHOCTM H 06/aCTH €MKOCTH, HanpuMep, NIpH KoJebaHHAX BHNA
Hi11 B mpsamoyroabHom pe3oHarope. [IQ3TOMy AJst MOJHX pPe30HATOPOB
32 OCHOBHpIE NPHUHHMAIOT APYrHe TPH NapameTPa, KOTOPHE MOXKHO H3-
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MepHTb. O6biyno B CBY ananasoHe OCHOBHKWIMH NapaMeTpaMH CYHTAIOT
Pe30HAHCHYIO YacTOTy (o (HJAM COOCTBEHHYIO Pe30HAHCHYIO NJHHY BOJHHI
Ao=1/fo=2n/mo), cobecrBenHylo RO6POTHOCT Qo H aKTUBHYIO TIPOBO-
numocts G, ABJSIOMIYIOCS MepOH aKTHBHBIX NMOTEDb B Pe30HATODE.

3Hasgs o, Qo m G, MOXKHO paccuMTaTh 3HAUEHUS SKBUBAJEHTHHIX
HHOYKTHBHOCTH Loxs ¥ eMKOCTH Coxp (cM. puc. 16,0). HHTtepecHo, 4To
(B 6o/bluIMHCTBE CJAyYaeB) MIJsi KaKJOTO BHIa KosJebGaHWi B NOJOM pe-
30HaTOpe CYIIECTBYIOT CBOH, OTJMYHBIE OT APYrHX BHUIOB KoJeOaHH# 3Ha-
yeHHss oo, Qo, G, a Takke Lyks ¥ Coxs. Takum 06pa3oM, KBHBAJEHT-
HBle CXeMBl NMOJIOTO pe3oHaTopa, u3obpaxkenHole Ha puc. 16,6, 8, neicr-
BHUTEJNbHBI TOJIBKO 1JIs OJHOrO BHIA KoJeOGaHUH MOJOro pe3oHaropa njis
onpeneseHHblX 3HaueHu#l Loxs, Coxs ¥ G.

Jisi xapakTepHCTHKH OGBEMHBIX PEe30HATOPDOB MOXHO B KauecTBe
OCHOBHBIX BBHIOpATb M TaKHe NapaMeTPhl: pPe30HAHCHYIO YacTOTy ®o, BOJ-

HOBoe  conpoTuBjeHue P=7VLoxs/Coxs H 3aTyxandHe pe3oHaTOpa O=
=11/Qo=pG.

3ameruM, 4TO 9 HMeeT pasMmepHocTs pan/c; G — 1/Om (cumenc,
Cum); p BbIpaxaercss B oMmax, ecid Loxs B redpu, a Coxs — B dapanax.
8, kak u Qo, sBAsIOTCS Ge3pa3MepHBIMH BeJuuHHAaMH. BosanoBoe compo-
THBJIEHHE O SIBJSIETCS BAaXXHON XapakTepPHUCTUKOA o6beMHOTo pe3oHaropa.
Koncrpykropnl anekTpoHHbIX npuGopo CBU crpemsitcs Tak KOHCTPYH-
poBaTb 06bEMHBIE Pe30HATOPHl, YToObl O ObIO Kak MOXHO 6oJblle, T. €.
IPH NaHHOM o WJIH TaHHOM 3HaueHWH npousdBeneHHus LyxsCoxs cTpE-
MATCA YMeHbIIHTb eMKOCTb Coxs M yBenWuuTb Laks. Ilpu 3TOM OKa3swb-
Baercs, uro notepu CBY sHeprum B pesoHatope, HAyIIHE Ha Harpes
CTEHOK, YMEHBIIAIOTCH.

Co6GcTBeHHass pe30OHaHCHas JUIMHA BOJHBI ONpeNeNasieTcss pa3MepaMH
pesoHaTopa M THNOM KoJebGanuil. Jlas NpsMOYroJBHEIX De30HATOPOB

2
Ao—_—-‘ .

m2 nt p?
ot t b? + 12

pe3
JIns UuMAMHIpHYECKHX DE30HATOPOB MONOGHBIE 0O6IIHe COOTHOLIEHHS
uMeloT 6oJiee cHOXHBIH BHA. B npocroit ¢dopmMe HX MOXHO 3amucaTh
TOJIBKO IUIS onpefle/ieHHBIX THNOB KoJse6anuii., Hanpumep, anas xoJeba-
uuit Buga Egyo Besuuuna Ao=2,62R, a lpes<<2,1R.
Ins xone6anuit suna Hoix
2,De3

1,48/2 . /R*"

pes

Yro6sl HMeTb BO3MOXKHOCTb M3MEHSTb PE30OHAHCHYIO 44acTOTY B MNPO-
necce paboOThl, OIHY H3 CTEHOK pe30HATOpa BHIMOJHSIOT B BHIE mnepen-
BHXKHOrO mopiuHs (ecqu 3TO He KoJeGauus BHAa Eoto).

O6beMHBIM pe3oHATOPAM MNPHUCYHIH Te XK€ TOJOXKHTeIbHBIE KayecT-
Ba, 4To M BoJHoBomaM. OTCyTCTBHe NOTEPb HA H3Jy4YeHHE H B IHIJIEK-
TPUKe, MaJjas BeJHYMHA NOTepb B METAJNJIHYeCKUX CTEeHKaX NPHBOASAT
K TOMy, yto pesoHatopsl B nuamazoHe CBU umeroT BHICOKYIO cO6GCTBEH-
Hylo no6potHocTb Qo. IIpubnmxkenno co6cTBeHHYIO 1O06POTHOCTL 06BEM-
HOT'O pe3oHaTOpa MOXKHO DPAaCCYHTATh KAaK YIBOEHHOE OTHOLIeHHe 0O6HEMA
B KOTOPOM 3amacaeTCsl 3HEPTHs 3/JeKTDPOMArHHTHOTrO mnons K o6beMy,
B KOTOPOM OHa PacXOQyeTcs: oy )

Qozgs_i

xo=.-1
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rne V — o6bem pesonaropa; 8 — tosmuna nosepxiocriioro cios (Tos-
IIMHA CKHHCJOst); S — 1Jiolaab BHYTPeliHed NOBEPXHOCTH CTCHOK pPe3o-
HaTopa.

CoGcerBennasi oOpOTHOCTh OGBEMHOTO pe3oHaropa MOXKeT JOCTHTaTh
NecsiTKOB M coTed Thicsiu. Ecam pesoHaTop HarpyXeH, T. e. CBSI3aH
C BHEUIHHMMHM IENsAMH, TO ero J0OPOTHOCTbp (B 3TOM CJydyae OHa Has3bIBa-
eTCsl HarpyXeHHOH NOGPOTHOCTbLIO) yMeHbLIUAeTCd, HO BCe XK€ OCTaercd
JTOCTATOUYHO G60JIbUIOH.

Hanomuum ompenenenns mpobpoTHocTeid: coOcTBeHHass JOGPOTHOCTb
Qo paBHA De30HAHCHOH 4aCTOTe (o, YMHOXKEHHOH Ha OTHOLIEHHE IOJIHOM
SHEepruH, 3amacaeMoil B De30HATOpPE, K MOLIHOCTH, PacCeHBaeMOH B pe3o-
natope. Onpenenenne HarpyxeHHoy AOOPOTHOCTH QH TNOYTH Takoe xe,
TOJNBbKO BMECTO MOIIHOCTH, pacceMBaeMoji B pe3oHarope, Hamno OparTh
CyMMapHyI0 MOIIHOCTb, pacCeMBaeMyl0 B pe3OHaToOpe, H BO BCeX HArpys-
KaX, NMOAKJIOUEHHBIX K pe3oHatopy. KpoMe Ttoro, na npakTHke npHMe-
HAeTCs elle MOHSITHE TaK Has3biBaeMON HellHell 106pPOTHOCTH Qerems,
KOTOpasi PaBHa pE30HAHCHOW YacToTe o, YMHOXEHHOH Ha OTHOIIEHHe
BBICOKOYACTOTHOH 3HEPrHH, HAKOINJEeHHON B oGbeMe pe3oHaTtopa, K MOII-
HOCTH, pacceHBaeMolt ToJbKo B Harpyskax. CoorTHolleHHe Mexny Qo,

Qr ¥ Qsremn crepywolee:
1 1 1
QH - Qo + QBHemH )

Hnst Bo36yxkneHUs 0ObeMHbIX DE30HATOPOB MCTOJb3YIOTCS Te XKe
crnoco6bl, YTO U B BOJIHOBOJAAX.

Kpome paccMoTpenHBIX, CYIIECTBYIOT MHOTHe JpyrHe pasHOBHAHOCTH
06BbEeMHBIX PE3OHATOPOB: KOAKCHAJBHBIA, TOPOUMAJNbHBIA, MarHETPOHHBLIH
u nap. [IpumeHenwe pe3onaTopoB B pafHOTeXHHKe u 3JjeKkTponuke CBU
HCKJIIOUHTENbHO WHPOKO; OHH SBJASIOTCS HEOThbeMJEMBIMH YacTSIMH KOH-
CTPYKIHH TeHepaTopOB Ha MAasSYKOBBIX TPHOMAX, KJIHCTPOHAX, MarHeTpo-
HaX, HaXOAsST MNpHMEHeHHe B H3MepPHTEJbHON TeXHHKE MJs CO3MaHHA
BOJTHOMEPOB H T. II.

JIEMEHTbI BOJTHOBOAHOTO TPAKTA

CoennHenne BOJHOBOAOB MeXny co6oit. {19 HemoABHKHOTO COexH-
HEHHSl OTJIeJbHbIX BOJIHOBOIHBIX 3JIEMEHTOB M YCTPONCTB HCMOJb3yHOTCHA
crienHanbHble GJIaHIBI: KOHTAKTHble (MJOCKHE) W TakK Ha3plBaeMble JApOC-
CeJIbHBIE,

KontaxtHslit ¢aanen npeacrasaser co6oii MeTaNIHYeCKYIO TJIO0CKYIO
TJIaCTHHY C OTBEPCTHEM, B KOTOPOe BCTABJSETCS M NPOUYHO 3aKpensisieTcs
(o6blyHO TpHUTIaMBaeTcs) KOHUEBas yactb BoJHOBOoxa. ®PmaHusl aBYX co-
CeTHHX CEeKUUH COeTHHSIOTCA MexXIy COO0H ¢ MOMONIbIO CTPYOUHHOK HJU
60JTOB, HJ5 KOTOPBHIX TIO KpasM (hiaHlUeB HMEITCS CrleluHasbHble OTBEp-
ctusi. B Mecre compukocHOBeHHs (bsaHueB 0JXKeH OblTb obecneuyen
XOpOIIHA 3JeKTPUYECKHA KOHTaKT. B mpoTHBHOM cjayyae yopMmajbHas pa-
6oTa BOJIHOBOJA Ha BOJHAX, BO3OYXKMAIONUX TPOIOJbHBIE COCTABJAIONIHE
TOKa, OyleT HapyuleHa; OyJdeT CHJAbHOe H3JyueHHe 3JeKTPOMATHHTHOMN
SHepPrHy BO BHEIIHee NPOCTPAHCTBO, OKPyXKalollee BOJHOBON, H MNOSIBHT-
Csl OTpaXKeHHas BOJIHA H3-3a oOpa3oBaBulefics HeoaHopoaHoctH. ITosro-
MYy NPeNBbABJSIOT XeCTKue TpeOOBaHHS K KaueCTBY 06pabGOTKH H YHCTO-
Te  QuaHues. IlpeuMymiecTBOM KOHTAKTHBIX (JIAHIEBBLIX COeIHHEHHR
ABJASIETCS] HEe3aBUCHUMOCTb HX pabOThl OT IJHHBI RBOJHBHI.
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Ecau Bulnosusiercs coennneline BOJHOBOAOB, IpeJilia3HaYCHHBIX 1J1s1
paboThl B 6oJlee Y3KOil moJjoce uacToT, TO0 yaoOHee NMPHMEHSATb HPOCCEb-
Hble Gaannbl (puc. 17). JlpoccenbHo-QaaHLeBOe COEAHHEHHE COCTOUT W3
ABYX (JIaHIEB, OAMH M3 KOTOPHIX — OOBIMHBIH, KOHTAKTHBIA, T. €. MMal-
kuii.  Jlpyrokt  daaren — ApOCCe/IbHBIA — HMeeT KOJbUEBYIO BHITOUKY
BIOJIb NPOJOJbHON OCH BOJHOBOAA IJyOMHOH, DaBHOH 730/4, a He An/4,
TAaK KAk 3Ta BBITOUKA fABJSETCS OTPE3KOM KOAKCHAJbHOH JMHUH C BOJ-
noiit TEM. BuyTpenunss obaacTb apoc-

ceJpHOoro ¢GaHua He HMeeT 3JeK- 1
TPUUECKOr0 KOHTaKTa <€ TMJOCKHM 4
daaHueM. B nJ0CKOCTH 1POROJIBLHOTO
~ Ho| 2
- 3
. 4 = I /
A E /
7\5 C ] o1
(h
) = E;
4 : 2
d Yy H
3 ¥ ;‘7 %
5

Puc. 17. Ipoccenbuo-dhaanneBoe  Puc. 18. Cxema ycTpoiicTBa Bpa-
CoeHHEeHHe BOJIHOBOJOB. IAIOLICTQCST COeNHHEHHUS.

! — KoHTakTHBI daanen; 2 — ynpoc- I — BXoA; 2 — BOJIHOBOA TNPSIMOYTOJbHO-

ceqbHbIE  dia”Hcw; 3 — pannasbHas IO CeyeHHs; 3 — BOJHOBOA KDPYIJOro ce-

JIUHHSA: 4 — KOAaKCHaJbHAfl JIHHMS. uenrs; 4 — npoccejbHass MydTa; 5§ — BbI-
XO..

CeueHHss BOJIHOBOMA, NPOXOAALIEro uyepe3 CepeluHy ILIHPOKHX CTEHOK
BOJIHOBOJ A, IMIyOWHA TONEepeyHOil BHYTPeHHe# «NPOTOYKH» TaK¥kKe COCTaB-
JISIeT Y4eTBepTb NJNHHBI BOJHH B CBOGOLHOM mpocTpaHcTBe Ao/4. IToayua-
eTcs Kax Obl MOCJeNoBaTe/bHOe COeJHHEeHHe JBYX YeTBEePTbBOJHOBBIX
anuud, KoakcuanpHas JMHHSI HMeeT Ha KOHIle KOPOTKOe 3aMBIKaHHe,
N03TOMYy €€ BXOJHOe COTPOTHB/eHHe BeCbMa BeJuKo (ecad Obl He OBLIO
noTephb, TO OECKOHeYHO BeNWKO). UeTBepTbBOJHOBAS pajgHajbHast JHHHS
OKa3bIBaeTCa HarpyxXeHHOW Ha 3TO Ooabmoe conportusienue. Cienosa-
TeJbHO, Ha ee BXOJ€ HMeeT MeCTO KOPOTKOe 3aMblKaHue (MO BBICOKOI
YacTOTe (BepHee — OUYEHb MaJleHbKOe COTPOTHBJEHHE, OJNH3KOe K HYJI0).

Ilpumensis mpoccenbHble (JAHHB, MOXHO He CJEJHTh 3a CTPOTOil
COOCHOCTBI0  COeAHHSIeMBIX BOJIHOBOIOB; MONYCKaeTCH CyLIeCTBOBAHHE
3asopa MexAay duaHuamu mopsiika Ao/16. OnHako cylecTBEHHBIM He-
JIOCTAaTKOM JpocCeNbHO-(DIaHLEBBIX COeXHHEHHI SIBJISETCS HX CPaBHH-
TeJbHast Y3KOMOJOCHOCTb. [lJIMHAa KaXXAOH BCIOMOraTeJNbHOH JUHHH IIe-
penaum B mApoccebHOM (aHLe OMKHAa OHTb paBHA UYETBEPTH MJHHBI
BOJIHBI B CBOOOJHOM NpPOCTPAaHCTBe Ha cpemHeldl yacToTe pabouero aua-
nma3oHa BOJH. IIpakTnHuecku Takue coenuHeHHUS YIOBJETBODHTENLHO pa-
6oralor B mosaoce uyactor nopsaxka 10% cpeauneir paGoueli wacToTh
Ilna HexoToporo pacmupenus paboyel MOJOCHI YaCTOT 3KCIePHMEHTAJb-
HO nojaGHpAIOT INMPHHY KOJbIEeBOH KaHaBKH g H BEJMYMHY 3a30pa
(puc. 17). OO6bluno BesuuuHy £ BHIGHPAIOT paBHo#t 1—2 MM, a g=
~(2+8)h; npu sTom pabouas mosoca uHacTOT jJoctHraet +=15% cpen-
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neli yacToTh. B foémefhee BpeMs ObJIO MOKasaHO, 4TO NpH onTuMalsb
HOM BBIGOPe Pa3dMepoB JPOCCC/bIO-(PIAHUECBOrO COCAUHEHHS MOXKIO MO-
AyuuTh paGouyio mosocy uacror +20% ot cpeldeit, T. e. paGoyas mo-
J0ca  ApOCCeNbHO-(aHUEeBOro COEAMHEHHS CTAHOBHTCS NpPaKTHYECKH
paBHOH paboueli moJsoce NPsAMOYroJbHOro BOJHOBOJa JaiHOro mnomeped-
HOrO ceyeHHs.

Jlns KPYrablX BOJHOBOAOB TaKXe MOTYT NPUMEHSITbCA KaK KOHTAKT-
Hble, TaK M JpoccesbHble (adubl.

Oco6blii HHTepec npeiacTaBJsioT MOJBHXHbIe coefuHedus. K uum
OTHOCSITCSl Bpallalollnecs cOelHHeHHs U ruGkue BosnHoBOAb. CxemarHue-
CKM Bpallalolleecsi coexHHeHHe H300paxeHO Ha puc. 18. 3pech BosHa
Hio, pacnpocrpaHsiomascss B BOJHOBOJAE IPSAMOYTOJBHOIO CeueHusi, Ipe-
obpa3yercss B BOJIHY Eoi B BOJIHOBOIE KPYTJIOTO CeyenHs, KOTOpasi, Kak
H3BecTHO, obJanaer oceBoil cuMMerpuei. [IBa oTpesxka Kpyriblx BOJIHO-
BOIOB COCAMHAIOTCS MeX1y cOo00OH ¢ INOMOLIbIO APOCCEeIbHOH MYQTHI.
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Puc. 19. I'ubkue BOJSHOBOIHI.
a — rodbpUpoBaHHbIH; 6 — ceTyaThiH.

IlosTOMy KayecTBO 3/I€KTPHUECKOrO KOHTAaKTa B MeCTeé TPYLIEroCs COepH-
HEHHS He BJHsieT Ha pabOTy BCEro yCrpoucTaa.

Ecnu TpeOyercs HexecTKoe cOefHHeHHe ABYX 3JEMEHTOB BOJIHOBO[-
HOTO TpaxTa, NPHMEHSIOT OTPe3KH rubOKHX BOJNHOBOAOB. HaubGonee ua-
CTO HCIOJBb3YIOTCSI rOQPHPOBaHHbBIEe W CeTYaTble BOJHOBOMABI, H300paKeH-
Hble Ha puc. 19. [as 3amuTbl OT MeXaHHYeCKMX NOBPEXIEHUH THOKUe
BOJIHOBOJBI 3aNpecCOBLIBAIOT B PE3HHOBYI0 0GOJIOUKY.

CoraacoBaHue BOJHOBONOB, [Ipy BK/IOUEHHH HAa BBHIXOJZEe BOJHOBOJIA
Harpys3kd, MHOIJIOILAIOUIEH BCIO mMepeflaBaeMyl0 MOIIHOCTb, B BOJIHOBOJE
ycTaHapauBaeTcsi pexkum Oerymieii BOJHEL. B 3TOM ciayuyae Harpyska
corylacoBaHa C BOJHOBOAOM H KoxpdHuuHeHT oTpaxeHuus I', paBublii xop-
HIO KBaJIPAaTHOMY M3 OTHOUIEHHs OTPaXeHHO# MOIIHOCTH K Najalollel,
paBed Hymo. Ecan noMectHTb Ha KOHIle BOJIHOBOZA 3aKOPauHBaIOLIHH
nopiuleHb, TO najfaroumias BOJHA OyAeT MOJNHOCTbIO OT HEero OTpa)KaThes
H KO3QQUUHEHT OTPaXKEHHA CTaHeT paBHBIM MHHYC equuuue (T. e.
M0 MOAYJNIO DaBHEIM €JAHHHLE). 3HaK MHHYC ONpene/sieTcs TeM, YTO
NpH OTPaXKeHHH OT MeTaJJIHYECKOH MIOCKOCTH (a3a mnosis BOJHEL MeHH-
ercs Ha 180° (cM. ctp. 10). DTO pexxUM MOJHOrO PaccornacoBaHHs, KOr-
Aa B BOJHOBOJE YCTaHaBJMWBAETCA YHUCTO CTOslYas BOJHA, W Nepegayu
CBUY MOMHOCTH MO BOJHOBOAY HeT.

HurtepecHo, 4TO TPH OXHOH M TOM ’Ke MOIUHOCTH reHepaTopa Ha-
NPSIXKEHHOCTb 3JeKTPHUECKOrO [0S B NMYYHOCTAX YHCTO CTOSYEH BOJHBIL
(IT'l=1) Tomexko B 1mBa pa3a npeBbIIACT HANPSAKEHHOCTb [O0JS B UH-
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cro Oeryumeli Boane (I'=0), Tak Kak B NY4YHOCTAX paBHbIE MO aAMIJIHTY-
Je HaNpsaKeHHOCTH 3/JeKTPHYECKOro MNoJsl najamomed ¥ OTPaXeHHOH
BOJIH CKJIaAbIBAIOTCS, a B y3/]1aX BBIYUTAIOTCS.

Ecau xke or Harpysku orpaxaeTcss TOJIbKO 4acTh M0,s nafarmouied
BOJIHBI, TO B BOJHOBONe OYyNyT OJHOBPEMEHHO CYLIeCTBOBAaThb Geryumias
M CTOS4asi BOJIHBI, T. €. YCTAHOBUTCSl peXXHM cMellaHHBIX BOJH. Harpyska

U B 9TOM CJydyae He COIJIacOBaHa.

B Texuuke CBY nng XxapakTepUCTHKH CTETIEHH OTPaXKeHHsS BOJIH
OT Harpy3kKH HJIH KaKUX-TU60 HEOTHOPONHOCTEH B JHHMM nepenauyu 60-
Jee yacTo, yeM Ko3(h(HUHEeHT oTpaxKeHHUs, NPUMEHSAETCH APYrasl BeJUUU-
Ha — KO3(puyueHt cToA4ell BO0AHbL HANPANCEHUA, WY, COKPAILIEHHO;
KCBH, cBsizannmbiit ¢ K03 puuueHtom oTpaxenusg [ caeayIOIUM COOT-
HOLLIEHUEM:
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Puc. 20. BoanoBoanbie pauadparMbl U UX SKBHBaJeHTHbIE CXEMBI.
a4 — eMKOCTHasi guHadparMma; 6 — HHAYKTHBHasi aHadparma; 8 — Pe30HaHCHOE OKHO.

HerpynHo BuAeTb, 4TO pPeXHUMY UYHCTO Oeryuleii BOJHBI COOTBETCT-
syer KCBH, papuwblli epuHume, a pexXHUMy YHCTO CTOSYEH BOJHBI —
KCBH, paBHblI 0eCKOHEYHOCTH.

OO6bIYHO CYHUTAIOT, YTO HAaTPy3Ka XOpOLIO COIJacoBaHa C BOJHOBO-
noM uax jaw06oi aApyro# JuHMed nepenauu, ecaum n3MmepeHuwln KCBH
menbue 1,05—1,2; ymosaerBopuredbHo coraacoBada, ecaid KCBH pa-
Ben 1,2—2, u ne cornacosaHa, ecit KCBH wumeer nopsimox 5—10. Ilpu
KCBH wmeHnee aByx oT Harpysku oTpaxaercs MeHblle 11% napgarome#n
momquocty; npu KCBH=1,5 orpaxaercs Bcero saump 4Y%.

JI1o6ble HeOAHOPOJHOCTH BOJIHOBOJHOTO TpakKTa MOTYT BbI3BaTh OT-
paxKeHmst. DTO CcBOMCTBO McIoab3yeTcs anas corgacoBanus. Ilycrs x JH-
HUH [iepejaud IMOJAK/JIIOUeHa HecorsacoBaHHas narpys3ka. Torma, nome-
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CTHB OKOJIO Harpy3ku HEOJHOPOAHOCTb TaK, uToObl OTpaxKeHHas OT Hee
BoJHA Oblla paBHa MO BeJWYHHE M INPOTHBONOJOXKHA 1o (as3e BOJHE,
OTPAaKEHHOH OT Harpysku, MOXKHO JOOHTLCA B3aUMHOH KOMIIEHCAllHH
JIBYX OTpa)KeHHbIX BOJIH. Ha yuacTke oT COFJacyiouled HeoZHODPOIHOCTH
Oyner CywecTBOoBaTh TOJbKO Oeryias BOJHA, a MeXAy CcorJacylouled
HEOIHOPOMHOCTLIO M HArpys3koH — CTosiyas BOJIHA, KOTOpas XapaKTepu-
3yercs Ko3bdUIHeHTOM CTOsideH BOJIHBI HampsiXKEHHs, ONpeneaseMblM
K03 hUIMEHTOM OTpaxeHusd OT HArpy3kKH IO BHIIENPHBENEHHOH ¢op-
myJse, cesaspiBaromed KCBH u T

Jns cornacoBanusi OKOHEYHON HATPYBKH C BOJIHOBOJAOM HJH OTHeb-
HBIX 3JE€MEHTOB BOJIHOBOZHOTO TpPaKTa MexXAy cOO0H MOXHO HCIOJb-
30BaTb HECKOJNbKO cnoco6oB. Heko-
1 TOpble H3 HHUX aHAJIOTHYHHI crocobaM
[ —~ COrJJaCOOBAHHMS, NPHUMEHSEMBHIM B
L/ OOBIYHBIX JJMHHHBLIX JHHHAX. Hau-
GoJiblllee NIPUMEHEHHE HAXONST BOJI-
HOBOMHbIe auadparMbl, peakTHBHHIE
waed¢el U MTBIPH, B OCOGEHHOCTH
NOCJAeHHE, KOTOpble  COeRHHAIOT
rajbBaHHYEeCKH OIpejeJieHHble TOYKH
LIHPOKHX CTEHOK BOJHOBoAa. Yacto
NPUMEHSIOTCS TakXe yeTBepPTHBOJ-

HOBBIE TpPaHC(hHOPMATODHL.
‘BoanoBonnass nuatdparma — 3t10
NOMellleHHass 1omnepek BOJIHOBOZIA
TOHKasl MeTaj/uyeckass IIJIaCTHHKA
¢ orBepctieM. Tlpu mpaBuabHOM
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Puc. 21. BonHOBOAHBIH peakTUBHBIA Lijefid U ero 3KBHBaJEHTHBHIE CXEMBI.
1 — KOpOoTKO3aMbIKAIOWIK{ INOPIUEHbD.

BEIOODE pa3MepoB INPSMOYrOJIbHOIO OTBEPCTHS AHadparMa MOXKeT OBIThb
COIJIaCOBaHa C BOJIHOBOJOM Ha TO# WM HMHOH uacTtoTe. Takas nuagparma
Ha3bIBAETCS] Pe30HAaHCHHIM OKHOM (puc. 20,8). Ilng uCIONBL30BAHHS B Ka-
YyecTBe 3JIEMEHTOB COIVIaCOBAHHMS TPHUTOAHBI €MKOCTHAsi M HHIAYKTHBHASA
anadpparmel (puc. 20,a, 6), y KOTOpPHIX OAMH U3 pasMepOB OTBEPCTHA
cOBMamaeT C COOTBETCTBYIOIIMM  pa3MepoM BosHoBona. [uadparma,
y KOTOpo# pa3Mep b’ MeHblle pa3Mepa y3KOH CTEHKH BO/JHOBOJA, Hashl-
BAeTC EMKOCTHOU (pnc 20,a), Tax Kax ee 3KBHBaJeHTHOe compoTHe-
HHe HOCHT eMKOCTHBIA xapakTep. ¥ undyKkTusHoy nuadparmel pasmep a’
MeHblile pasMepa WIMPOKOH CTeHKH BoaHoBoxa (puc. 20,60). Meuss pas-
Mepbl auadparM, MOXHO B WIHPOKHX INpefesax MeHSTb HX 3KBHUBAJIEHT-
lible peakTHBHBIe CONPOTHBJEHHS (COOTBETCTBEHHO EMKOCTHOE H HHIYK-
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tuBHoe). OnHako B npouecce paGoOThl NPOU3BONUTL DPEryJHPOBKY nnad-
parM HEeBO3MOXHO. JTO Hapsly ¢ Y3KONOJOCHOCTbIO sBJseTcs HX
HEJOCTATKOM.

Bo/siHOBOqHble pe3oHaHCHBIe OkHA (puc. 20,8) HCHOJbL3yIOTCS OObBIU-
HO B BHJe BAKyyMHO-TIJIOTHOH TEPEeropolKH B BOJIHOBOIE MEXAY BAKYyM-
HOH ¥ BHEBAaKyyMHOH 4acTsIMU 3JeKTpoHHbIX npub6opos CBY. B sToMm
C/lyyae OKHO 3aKPbITO TOHKHM CJIOEM IU3JeKTpHKa (CTeKJOo HJH Kepa-
MHKa), CNasiHHOTO BAKyyMHO-MJOTHO C METaJJjOM Meperopojky.

PeaxktuBupiii wgefip npencrasiasier co0oi NepeIBHKHOM MNOplLUeHb,
MOMEUICHHbIH B OOKOBOG OTBETBJEHHE BOJHOBONA. Takoil uuieidd usobpa-
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Puc. 22. BosnoBoaHblil peakTHBHBIH IUTLIPb
U ero 3KBHUBAJIEHTHAs CXeMa.

1% 0

XKeH Ha puc. 21. Mensis paccrosinue OT KOPOTKO3aMBIKAIOLIETO MOPIIHS
A0 MeCTa nojacoelvHeHus uiieiida K OCHOBHOMY BOJIHOBOLY, MOXKHO H3-
MEHSITb XapakTep HeOJHOPOJHOCTH, co3naBaeMon uwiefipom. Ha puc. 21
NPHBENEHbl TaKXKe 5KBUBAJICHTHbIE CXEMBI JJis PA3JHUYHBIX 3HAUCHHH JJIH-
HBl lma.

Il moJIHOTO COTJIaCOBAHUS C MOMOINBIO PEAKTHBHOro uuteiida HyXK-
HO noabHupaTh He TOJNBKO AJNHHY [wmx, HO W moJOKeHHE ullelida 1o aJH-
He OCHOBHOro BOJIHOBOJA. Takoe mepeMemieHHe B mpouecce paboThl ocy-
IECTBJAATL HEBO3MOXKHO. [losTOMy uwame wuCnoJb3yIOT ABYXMIICH(DOBHIE
u tpexulneiipoBoie TpaHchopmaTtopel. OHH COCTOAT M3 ABYX WM TpeX
HEMONBHKHBIX LIMeitdOB, ynaJeHHbBX APYyr OT JApYyra Ha paccTosHHe,
O6bIYHO paBHOE HEYeTHOMY uucay As/8 B mepBOM ciayyae u As/4— BO
BTOpoM. MeHssi nsauHy Bcex Tpex uwieddos TpancdopmarTopa, MOXKHO
COrjacoBaTh  NpaKTHUYeCKH Jo6yi0 Harpy3ky BosaHoBonma. [Ipum gaByx
uvleiipax 3TOro cuenaTb HeJsb3s.

Han6osee npocTo H3roTOBHTH COTJAacylolIEe YCTPOHCTBO B BHJE
DEaKTHBHOTO BBHHUMBAIOUIErOCH WITHLIPS, PacHO/OXKEHHOTO mocepeauHe
IWUUPOKOM CTEHKH BOJIHOBOJA (pHC. 22). DKBHUBAJEHTHOM CXeMOH TaKOTO
IITBIPST SIBJISICTCSI NOCJEN0BaTeNbHOC COeAHHEeHWe WHAYKTUBHOCTH W eMKO-
CTH, T. €. MOCJACAOBATE/bHBIA DPE30HAHCHBIH KOHTYp. Ecaum ngaumna wmTeips
MEeHbllle YeTBEPTH MJHHBI BOJHB B BOJIHOBOJE, TO OH MAeHCTBYyeT Kak
eMKOCTb, a ecau 0oJjblle — TO KaK HHAYKTUBHOCTb. [IpM nauHe wTHIpS,
TOYHO DPABHON YETBEPTH MJIUHBI BOJIHBI B BOJHOBOJE, HACTyIIaeT nocJe-
HOBaTeJbHBI pe30HaHC, U obliee napaJjeJbHOC CONPOTHBJIEHHE B 3KBH-
BaJIGHTHOU CXeMe CTAHOBUTCS PAaBHBIM HYJIIO, YTO TIPUBOIAHT K IOJHOMY
OTpa)xKeHHio najawmeil BoJHbl. Hrobwl perynupoBath ¢aszy OTpPaxkKeHHOI
BOJIHBI, IITHLIDb JE€J1410T TNepeMellalouuMea BAOJb OCH BOJHOBO1A, AJSI
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Yero B CepeJHHe WIMPOKOM CTEHKH BOJINOBOJA NPOPE3alOT TIPOAOJBHYIO
mwenb. [dns pacmiupenusi paGoueil mosocel, a Takxe 4ToObl He [1eJaTh
CHCTEMY MNepeMeIlleHHs WITHIPS BAOJb NPOTOJLHOH OCH BOJHOBOAA, NpH-
MEHSIIOT He OJHMH, a HeCKOJbKO LIThipeil (ymoGHee Bcero TpH).

s corjlacoBaHHs JABYX BOJIHOBOJNOB pPa3/JMYHBIX CEUYEHHH HCIOJb-
3YIOT TaK Ha3blBaeMhle KOHYCHble MepeXOibl; BOJHOBOJ OJHOTO CeYeHHUS:
MJIAaBHO Ha JOCTaTOYHOM JJiMHe, mpuUMepHO paBHOH (2+3)As, Tepexo-
IHT B BOJHOBOX APYTrHX pa3mepoB. [l yMeHbllIeHHSI OTPaXKeHHH IJIHHY
nepexoaa XeJaTeJbHO JAeJaTb KPaTHOH YeTBEPTH AJHHBI BOJHBLI B BOJI-
HOBOJe Ha cpelHeH yacrore palouero JHamnasoHa.
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Puc. 23. BoanoBonHble oc/abuTe/Ii HOXKEBOLO THIA.
I — norJoutamuiHe IJacTHHBI.
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Ocnabutenn H coriacoBaHHble Harpy3ku. CorsacoBaHHbIE Harpysku,
nan norgorurens CBY MOWHOCTH, HaXOAAT IIMPOKOE [IPHMEHEHHE NPH
nanaaxe CBY anmapatypnl. KoHCTpYKTHBHO morJouwiaoiiie Harpys3kH Mo-
TYT ObITb 0OpPMJIEHBl 110-DAa3HOMY, HO OHHM BCeraa IpeicTaBJAsIOT CO6OH
OTPe30K BOJHOBO/A, 3aMKHYThI# HAKOPOTKO HAa KOHILe, B KOTOPOM Tapai-
JeJbHO 3JIGKTPHUECKOMY IIOJII0 pPAaCHOJIOKEeHbl TOrJIOHIA0IIHe TI/1aCTHHH
HJH crelyajbHoR GopMbl OPyCKH morJoutlampulero MartepuaJa. I1aacTHHB
JeJaloT H3 JHCTOBOTO IH3JEKTPHKA, MOKPBITONO TOHKHM MeTaJlJIHYeCKHM
cjoeM HJaH cjoeM rpadura. TommuHa mnJeHKH MeTajana WM rpadHra
nonbHpaeTcss 3KCIepHMeHTadbHO. [l ;nyuliero corjacoBaHHs nepegHss
YacTb {1JJaCTHH CKallHBAeTCsl B BHIE KJHHA NJHHOH He Meiee IIOJOBHHH
IVIKHBL BOJIHBI B BOJIHOBOJE. EcCAM HYXKHO NOTJMOTHTL OYeHb GOJbIIYIO
MOILHOCTb '(COTHH BaTT H 6oJsiee), TO BOJIHOBOA 3aNOJHSIOT CMEChIO I'pa-
¢uTa C LEeMEHTOM HJIH 4Yepe3 CTeKJSHHBI KJIWHOBHIHBIA COCyX mpomy-
CKaloT NPoTOYyHyl0 Boxy. Ha BueliHell moBepXHOCTH BOJIHOBOJA [JS OTBO-
Jla TemJla yCTaHaBJ/MBAIOTCS Da1HATOPHBIE TIJIACTHHBI,

Jns yMeHbIleHHS] YpPOBHS mepelaBaeMoOl MOIIHOCTH CJAy¥KaT OcCJa-
6uresan (arreHooatopnr). OcnabuTenH 3anpenesbHOro THNa paccMaTpHBa-
JucCh BbIlIe. 31echb 6Y1yT pacCMOTPEHBI peryaupyemble H (HKCHPOBAHHBIE
MOrJouaiHe aTTeHIaToOPhbl, COCTOSIIIMEe H3 OTpe3ka BOJHOBOJAA M IMO-
riomalomero 3jeMenrta. Kax u B ciyyae corsiacoBaHHbIX Harpysok, mo-
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FJIOIMAOILUH 3JeMElT BLIIOJIISICTCS B BHJIC JMIJEKTPHYECKHUX I1J1ACTHH,
MOKPBITBIX IJEIKOH MmeTanna. B mepeMellibIX aTTeH0aTopax oc/jabaenue
MeHsleTCsl TIPH NepeMellleHHH IIJacTHI TEePHEHAUKYIAPHO NPOAOJLHOH OCH
BoaHOBOAA I(puc. 23). B nmepsom cayuae i(puc. 23,a) ocsabieHiie MaKcH-
MaJjblio TIPH IMOJHOCTbIO BBEAEHHOM <«IIOXKe», a BO BTOpPOM (puc. 23,60) —
KOrjia IJACTHHBI HAaXOASITCS B MaKCHMYMe 3JeKTPHUYECKOro IoJs, T. €.
B LeHTpe BoaHOBOAA. C NOMOLIbIO TAKUX Oc/iabuTesell MOXKHO peryJupo-
BaTh ocnabsenue curHana ot Hysasg 1o 30—40 nb. Ilepemennbie ocnabu-
TeJd O6bluHO rpaayupyioT B peuubenax. BaXHo 3aMeTHTb, YTO Tpaayu-
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3) Puc. 24. VI3ru6ul ¥ noBOPOTHI
BOJIHOBO/I0OB.
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pPOBKAa ONHCAHHBIX INOTJIOIAIOMUX aTTEHI0AaTOPOB 3aMEeTHO 3aBHCHT OT
nauHbel BOsHBEL [loaToMy rpanyHpoBouHble KpHBHe HeoOXOAMMO CTPOMTH
IS HEeCcKOoJbKMX (TpeXx — mATH) Touek pabouero aManasoHa BOJH.
B ‘¢uKkcupoBaHHBIX aTTeHI0ATOPAaX NJACTUHB YKPENJSIOTCS B OJHOM IIO0-
noxenun. Haunbosee yacTo HUCNoNb3yIOTCA HA MPAKTHKE B KayecTBe pas-
BA3BIBAIOIIMX ATTEHI0ATOPOB, BKJIOYEHHBIX MEXAY TeHepaTopoM U H3Me-
pUTEeNbHBIM TPaKTOM, (UKCHpOBaHHBIe ociaaburtenn Ha 10 uam 15 nb.

B paccMoTpeHHBIX nepeMeHHBIX ociabuTensgx peryauposka ocmaabie-
HUSl OCYUIECTBJSIETCSI MeXaHWyeCcKMM nyTteM. B mociennee BpeMsi HaXoasiT
TpUMeHeHHe OocJa0HTeNH, peryJupyeMble 3JIeKTpHYECKHMH Croco6aMmy.
B 0onHOM M3 HHX HCHOJB3YIOTCS CBoOHMcTBa (eppOMarHUTHBIX MaTepHasoB
(¢eppuToB) M3MEHSTh INOIJIOHIEHHE 3JIEKTPOMArHHUTHBIX BOJH B 3aBUCH-
MOCTH OT BeJHYMHB BHelllHero MarHuTHoro nosas. C nomoilbio ¢eppHTOB
MOXHO C037aTh Takxe (UKCHPOBAHHBI aTTeHI0AaToOp, M KOTOPOro
ocnabneHHe npsAMoH BOJHB Majoe, a OTpaxKeHHOH — Goanuioe. ATH
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ocnaburenn ouenn yA06ULI A5 PAa3BSI3KM TeHepaTopa M Harpysku; mpit-
Masi BOJIHAa NOYTH He ocnab.1sieTcsl, a OTpazKeHHas YMeHblaeTcss OOGBIUHO
ua 20 a1B, T. e. B ¢cTO pa3 no MolHOCTH. TakHe yCTpOHCTBA HA3bIBAIOTCA
BEHTHJIIMH UM (EepPUTOBLIMH BEITHIAMH.

H3ru6bel ¥ MOBOPOTH BOJHOBOAHOrO Tpakta, BoJMHOBOAHBIE TpPaKTHI
BCeraa HMEIT U3THOH OCH UJU TOBOPOTHI TJOCKOCTH TOJAPU3aLiMH BOJ-
Hel. Peskne u3ru6Gbul CO31al0T CUJIbHBle OTpaxKeHud. ITosTomy oO6BIUHO
U3ru6el M MOBOPOTH OCYIIECTBJAAIT Ha Yy4yacTKe, MO AJHHE CPaBHUMOMH
C AJUHOU BOJIHBI B BOJIHOBOLE

Puc. 25. BosaHoBomHbie
DPa3BETBJICHUS.

a -— Da3BeTBJIEHHE IO V3KOo#
CTeHKe; 6 M 8 — TPOHHUKH.

B cayuae BOJHOBOJOB MNPSAAMOYTOJBHOTO cedyeHUs] Haubosee yacTo
TIPUMEHSIOTCA YroJaKoBele H3ruOul B miockoctax H u E (puc. 24,a, 6) #
TIaBHBIE MOBOPOTHI (puc. 24,8). Jlna usru6oB B miaockoctd H uamenenue
HamnpaBJ/ieHUsT OCH BOJIHOBOJA MPOUCXOAHMT MO INAPOKOH CTEeHKe, a MAJA
U3ru6oB ‘B NJI0OCKOCTH E — no y3koH cTeHKe BOJIHOBOJA.

OnuHapuble YroJgkoBble H3rubwl (puc. 24,a) cpaBHUTENbHO Y3KOIO-
JocHbl. Dosee IMPOKOMOMOCHBIMHU ABJAAIOTCA YTOJNKH C JABOHHBIM [OBOPO-
ToM (puc. 24,6); mosoca yacToT 3aech jpocturaet 12—159 cpenHeir pa-
Goueli uactoThl. CpenHsia HJWHA lcp NMPOMEXKYTOYHOrO yyacTKa BOJIHOBO-
Ia JOJKHAa B 3TOM CJyuyae PaBHSITLCA NMPUMEPHO YETBEPTH AJIHHBI BOJIHBI
B BOJIHOBOJE. Torza BOJIHBI, OTpaxelHble OT MecT COEIMHEHHS y4YacTKOB,
OKa3blBAlOTCA B NMPOTHBO(A3e H KOMIEHCHUPYIOT APYr Apyra.

IInaBHBlEe MOBOPOTH Yalle BCETrO BBINOJIHAIOTCSA MO AYre OKPYXKHOCTH,
pUYEM CpedHSsIs OJHMHA TIOBOPOTA lcp MOJKHA PaBHATHLCS LEJIOMY YHCJY
MOJIYBOJIH B BOJHOBOJAE. UToOBI OTpaKeHUs1 OblJHM MHUIIHMAaJILHBIMH, BEJIH-
YpHa CpelnHero pajguyca 3akpyrjeHus GepeTcs paBHOH mpumepHo Ha, rie
a — LIMpUHA LIMPOKOH CTeHKH BOJHOBOAA. Paguycunle u3rubel mocTaTou-
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HO fiIHPOKOMOJIOCHBI, X pabouas mosoca wactot mociuraer =200, ¢péi-
Hell 4aCTOTHI.

Hasi moBOpoTa NJIOCKOCTH HOJSAPH3aLMH IIOJSE BOJHBI OOLIYHO NpH-
MEHAIOT OTPe3KH CKpPYy4YeHHOro BOJHOBoAa -(puc. 24,e). Hauna Ttakoro
OTpe3Ka JOJXKHa paBHATHLCS LEJIOMY YHCJY MOJYBOJH B BOJHOBOAE H
OblTb He MeHee 2Ag.

BoJanoBoanbie pa3serBiaenus. Uto6el pacnpenenuTh BHICOKOYACTOTHYIO
3HEPTHI0O MeXJIY HEeCKOJbKUMH HarpyskaMH, MOXKHO HCIOJIb30BaTh BOJI-
HOBOJHBIE pPa3BETBJIEHNS] PA3JMYHBIX THIIOB. Pa3BeTBJIEHUS CIYXKAT TaKkKe
U JJs NOJCOEeIVHeHHs HEeCKOJbKUX MHTAIWUX HCTOYHUKOB K OJHOH Ha-
rpyske.

Camoe mpocToe pa3BeTBJEHHE BOJHOBOJAA MPSIMOYTOJNBHOIO CeYeHHS
OCYLIECTBJACTCA C MOMOLULI0O METaJJIHYeCKOH TIePeropoiKH, NeprneHpuKy-
JISPHOH 3JIEKTPHYECKHUM CHJIOBBIM JHHHAM BoJiHbl Hjp ((puc. 25,a). 3xeco
NPOUCXOJQUT pa3jeseHne OCHOBHOTO BOJIHOBOJA C Y3KOH CTeHKOH b Ha
JBa BOJIHOBO/A, MaJble pa3Mepbl KOTOPbIX PaBHBL b; U bs.

Bosbmioe npuMeHeHHe HaXOAAT TPOHHHKOBBIE pa3BeTBJeHHs. Eciu
IJIOCKOCTh Pa3BeTBJIEHHS COBNajaeT C IMJOCKOCTbIO, B KOTOPO#l pacroJio-
XKeHbl MAarTHUTHBlE CHUJIOBble JHHUU BOJIHBI [ljp, TO TPOHHHK Ha3LIBAIOT
H-TpofiHukoM )(uuTaeTcss «all-TPOHHHKOM»). DTOT TPOHHHK H300paKeH
Ha puc. 25,0. DKBUBAJIEHTIION CXEMOH ero sIBJSETCS napaJuie]bHOe COeIH-
HeHHe JBYX JUHHUH. DTO MOKHO HArJAALHO NMPENCTABUTb IO HAHECEHHBIM
B LEHTPe LIMPOKOH CTeHKH BOJHOBOJOB TOJNOCKAM MPOIOJBHOTO TOKA.

a5 E-TpoliHHKa MJIOCKOCTb Pa3BETBJIEHHS COBMNAjaeT C MJOCKOCTbLIO,
B KOTOPOH PacloJIOKeHbl 3JeKTpHueckKHe CHJIOBble JUHHH (pHC. 25,8). Hdin
Hero 5KBHBAJEHTHOH CXeMOH SBJfETCS I[OCJEeI0BaTEJbHOE COCIHHEHHE
LJUHHBIX JIMHHH.

BonnoBogHble TpPOHHHKH 00/a7aI0T HHTEPECHBIMH O0OCOGEHHOCTAMH,
KOTOpbIE YacTO HCIMOJB3YIOTCA B BOJHOBOIHOK TexHUke. Ecsau renepatop
MOAKJIOUEH K GokoBoMy mieuy B, To B cayuae H-tpoiinuka (puc. 25,0)
B nmiedax A w 5 BOJHBI pPaBHOH aMIJAUTYyIbl OyAYyT PacOpoCTpaHATLCS
B NMPOTUBOMNOJIOXKHLIX HamnpaBJeHUAX ¢ OJHHAKOBBIMH ¢aszamu. Ilpu mox-
KJIOUeHHH reHepaTopa K myeuy B E-tpofinuka i(puc. 25,8) 3Heprus rtak-
Xe JeJuTcs nomosaM Mexay maedamMu A u b, Ho B nueuax A u 5 BOJ-
Hbl OyIyT pacnpocTpaHATbC C TNPOTHBONOMOXKHBIMH (asamr. Ecian xke
Mbl HEpPEMeCTHM UCTOYHHMK B myedo b, To sneprua Oyner pacnpelensTb-
cs MopoBHY Mexay niedamH A u B.

MHTepecHn Tak Ha3blBaeMble KOJblieBble MOCThI (pHc. 26), cocrod-
Iiie U3 OCHOBHOTO BOJIHOBOZA, CBEPHYTOTO B KOJbIO, ¥ HECKOJbKHX
OTBeTBJICHUA. B koJblieBOM MoCTe E-mJoCKOCTHOro THma npu IOJCOeH-
HEeHHWH reHepaTopa K mieuy A sHeprusi O6ygeT NpPoXoAuTb B muedn b
u I', a B medyo B orBerByeHus sHeprun He Oynper. IlomectuB B oxHO
u3 njey 5 uan I nepenBUKIION NMOpIIEHb W NMOJOGPaB €ro MOJOKEHHE,
MC2KHO C03/1aTh TakKHe YCJOBHS, MPU KOTOPBLIX 3HEeprua OyaeT NPOXOIHTh
TOJBbKO B myedo B. Takum 0o6pa3oM, MOXKHO NMPOU3BOLUTH MEPEKJIOUCHHE
BOJTHOBO/IHBIX LieneH.

DoJibliioe mpakTHyeckoe 3HaueHHe HMeeT JBOHHOK TpPOHHHK (pHc.27),
KOTOpbIH cOCTOUT H3 coBMellleHHblX H-TpoliHuka u E-TpoiiHuka; njeun
b 1 B cocraBnswot E-tpoinuk, a maeyn A, B u ' — H-tpoiinuk. IBoit-
Hple TpolHuKYU HrpailoT B CBY TexHUuKe TaKylo Xe poJib, KAK H MOCTOBLIE .
CXEeMbl Ha HH3KHUX 4aCTOTax.

Ecnu, nanpumep, x nmieuy 5 noaxmountb reHepatop CBY kose6aHui.
a K ey [ — u3MepuTeJbHBIH NpUOOp, TO MOTYyT Habaonathca J1Ba
cayyad: a) MocT cGajiaHCUpOBaH, H NpubOp He JaeT mokasauui; 6) MocT
He c6anaHcHpoBaX, W noka3aHud npubopa teMm 6oJsblue, yem OoJblie pas-
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Gananc mocra. B cGasancuposaunom mocrte K miedam b u I MoxHO
noakMountb pasusie CBY renepatopnl. HecmoTpss Ha TO 4To onu pabo-
TAlOT Ha OOLLYI0 HATPY3KY, BJHMAHHA OJHOIO HCTOYHHKA Ha paboTry npy-
roro HabJsonatbesd He Gyner. Kak roBopdAT, 3TH reHepartopnl OyayT pas-
BfI3aHbl ONHMH OTHOCHTeNbHO Apyroro. [IpakTHuecku momoGHOE MOJKJIIOUE-
Hue aAByx ucrounukoB CBY koneGanu# Henosb3yeTcsd B HEKOTOPBLIX THnax
PaJN0/IOKAIlHOHHBIX cTanuuf, rae OGsarojaps NPHMEHEHHIO JIBOHHBIX
TPOMHUKOB, a TaKxkKe CIEUHAJbHBIX AaHTEHHBIX IepeK/luaTejel mnepenar-
UMK H IIPHEMHHK PaJHOJIOKALMOHHON CTAHLHH MOryT paboTaTbh Ha OOHIYIO
aHTEHHY.
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Puc. 26. BoJHOBOXHBII KoJblie- Puc. 27. JIBOiHOH BOJHOBOIHbLII
BOH MOCT. TDPOHHHK.

I — ot reHepatopa; 2 — K mnorJoutamoureis
Harpyske; 3 — K H3MEPHTEJLHOMY TIDH-
oopy.

Paccmorpum APYrofi NpHMEp HCIOJL3OBAHHA JBOHHOTO TPOHHHKA.
[Tyctp umeeTca ABOHHOM TPOHHHK, CHMMETPHYHBLIH OTHOCHTEJBLHO MJIOCKO-
CTH, mpoxojsduiel uepe3 ocu naeu 6 u I'. CBY renepatop NOIKIIOUHM
K nuedy [, a uHAHKATOp (JeTeKTopHasi rojoBka) — K mueuy 5. Kpome
TOro, MPEeNIOJIOKHM, CHauaJja, 4To B Harpysounble mieun A u B BKJIO-
YeHHl OJJHHAKOBBIE HArpyskK4. Torza SHeprus OT reHepaTopa Pacmpe/eIuT-
¢ B neun A u B noposHy, a B mieuo 5 3ueprus He mnpoijgeT H3-3a
CHMMETDHHU 11011 B OCHOBHOM BoJsiHOBoje. Takum o6Gpasom, mueun 5 u I’
OynyT pasBsi3anbl. Eciau Xe Harpyskd lie0OJHHAaKOBBl, TO 4YaCTb HEDPrHH
M3-3a CO3/aBIUEHCA HECHMMETPHH IOJiei B OCHOBHOM BOJIHOBOJLE OTBET-
BUTCA B nJjedo b, ¥ TokasaHHsa npubopa OyayT 3aBHCETb OT CTeleHH
pasanuus Harpy3ok. OQHYy H3 Harpy3ok MOXKHO CHAesaTh COTJIaCOBaHHOH
¢ BOJHOBOAOM. B 3TOoM ciyuae mpubop 6yjaer oTMmMeuaTh CTeneHb pacco-
racoBaHHs [IPYroH Harpy3kKd N0 CPaBHEHHIO ¢ 3TajoHHOH. Jlpyrumu
C/J0BaMH, ABOHHOH TPOHHHK MOXKeT OBITb HCINOJIb30BAH AJS H3MEDEeHHS
Koaq)cpnunema OTpaXKeHH.

HanpaBneHHue OTBETBHTEJIH. CBoe06pa3HbIMH pa3BeTBJEeHHSIMH BOJI-
HOBOJHOH LENH ABJAIOTCS TakKXKe HalpaBJeHHble OTBeTBHTEeJH. [IpHHUHT
JEeACTBHSA HX MOXKHO YSICHHTbL C TIOMOILbIO CXeMbl TaK Ha3bLIBaeMOro IBYX-
JbipouHoro orseTBHTeJs \(puc. 28). K y3Kofi cTeHKe OCHOBHOTO BOJHOBO-
Ia I npunauBaeTcss OTPE30K BCIOMOTraTe/bHOrO BOJHOBOAA 2, B KOTODHIH
yepe3 asa orepctus Oy u O, B ofieli cTeHKe, pa3MelleHHHIX Ha pac-
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CTOSIHHH Ap/4 ApYr OT JApyra, OTBETBASIETCS M3 OCHOBHOrO BOJIHOBOJA
YacThb BbICOKOYACTOTHOH 9HEPTHH.

Kaxpnoe oTBepcTHe BO30yXKmaeT BO BCIOMOTATEJLHOM ‘BOJHOBOJE IBE
OJMHAKOBBIE [0 AMILIMTYJe BOJHBI, Ka)jaas H3 KOTOPBIX paclpocTpa-
HsSIeTCS BNPAaBO Y BJaeBO. MOXHO 3aMeTHTb, UYTO YacThb THAAAIONLEH BOJHH
OTBETBJIAETCS H DACNDOCTPAHACTCH B TOM 2Ke HANpPABJICHHH, YTO H
B OCHOBHOM 'BOJIHOBOJE. MOIIHOCTD, MepeHOCHMYI0 3TOM BOJIHOH, 0603Ha-
YiM Pors.ipam, @ MOUIHOCTb, NOCTYMAIOUIYI0 OT reHepaTopa II0 OCHOB-
HOMY BOJIHOBOALY, Praj. Moss BOJIH, HAYIIHX BO BCIOMOTaTEeJbHOM BO.I-
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Puc. 28. BosHOBOIHBIN L:alIpaBJIEHHBIA OTBETBHTENb C ABYMS OTBEpPCTHSI-

MH CBS3H.

1 — OCHOBHO#i BOJIHOBOX; 2 — BCNOMOraTeJbHbIHl BOJHOBON: 3 — OT reHepartopa: 4 —
cornacoBaHHasi Harpyska, 5 — K HUHIHKaATODY napaiouieft BOJHLI; 6§ — K Harpyske:
OCHOBHOro BoJsiHOBosna: O; u O; — oTBepCTHsI CBSA3HM OCHOBHOIO H BCIOMOraTeJbHOIGC!

BOJIHOBOIOB.

HOBOJE CIpaBa HaJieBO, B3aUMHO KOMIEHCHpYIOTCS, TakK KakK IoJe BOJ-
bl, npormenmei yepe3 orsepctue O, orcTaet mo ¢ase OT M0 BOJHBL,
npomeamei yepe3 orBepctHe O, Ha 180°. OnHako KomIeHcalus IMOJeH
3THX BOJH He IOJHas, U pe3yJbTHPYIOLlas MOILHOCTb, paclpocTpaHsio-
masicss BO BCIIOMOTaTeJbHOM BOJIHOBOJE CHpaBa HaJjeBO, Pors o6p XOTH
1 MHOTO 'MeHbIle 1o BeJuuyhHe, ueM Porp npam, HO BCE XK€ HE paBHA
TOYHO HYMI0. dTa MOMWHOCTh (Pors.o6p) NOTJIOIAETCST B COTJIACOBAHHOM
Harpy3xe 4 (puc. 28).

HanpasseHHbII OTBETBUTEJb XapaKTepH3YyeTcsl IBYMS OCHOBHBIMH
nmapaMeTpaMH: MNepexoaHbIM ocsabienueM Lpepex H HANpaBJIEHHOCTHIO
Luanp, BoIpaxaeMbIXx 0ObluHO B genubenax:

LnePex = 10 lg POTI::III];HM ;
Poss. :
e = 101 7 20

Kak HEeTPYAHO BHUIETb H3 3THX (opMYyJ, mnepexoaHoe ocnabieHue
NOKAa3HIBaeT, KaKas WacTb MOIMHOCTH Pray, NpoXoasiliedl IO OCHOBHOMY
BOJIHOBOJY, OTBETBJISIETCSI BO BCIOMOTraTeJbHBbIH. THIHYHBIE 3HAYEHHUS
Luepex coctaBasiior 20—30 1B, T. e. Bo BcrnomoraTesbHBIH BOJIHOBOJL
orBeTBJasieTcss oT 1 g0 0,19% Prap. Ho OniBatoT nHanpasJsenHble OTBETBH-
TeJH U ¢ MaJHM TnepexoAnbiM oejnabnenneMm. Hanpumep, ecnnt Lypepex =
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=3 nb, TO orBeTBUTENL CAYyKUT 1as pasgensenuss CBY wmowocrn
MEXKIY OCHOBHBIM M BCIIOMOTATeJbHBIM BOJHOBOIOM TOMOJAM.

Hanpasneunocts Luanp XapakTepusyeT HampapJeHHBIE CBOHCTBA
OTBETBUTEJNSI, T. €. Lyanp NOKA3bIBaeT, BO CKOJBKO pa3 Pors upam 6OJIb-
mwe Pors.oep. OO6bUNO0 Lyanp=20—30 1B, T. €. Pors.npam 0O0Jblle
POTB o6p B 100—1000 pas.

BaxHo# XxapaKTepHCTHKOH HAIpPaBJEHHOIO OTBETBUTENA SIBJSETCS
3aBHCUMOCTb Lpepex H Luanp OT uacToTh. Ecsiu 3TH mapamMerpsl 0OCTAalOT-
csl MOCTOSIHHBIMH [PH HM3MeHeHMH uactoThl Ha 1—2%, To orserBUTEND
CYHTAeTCH Y3KOMOJOCHHIM, ecad Ha 5—20%, To Takof OTBETBHUTE]b Ha-
3bIBaeTCs IIHPOKOIOJOCHBIM.

BricOKyl0 HampaBJieHHOCTb, WIHPOKYI pabouylo mOoJ0CYy YacTOT H
NPaKTHYECKH CaMble pa3jHyHble 3HaueHHS Lyepex MOXKHO NOJYYHTb B TaK
Ha3blBAEMOM MHOTO/BIDOYHOM HANpaBJEHHOM OTBETBHTEJNE, B KOTOPOM
CBSI3b MeXJAYy BOJIHOBOJAaMH ocymectsiasiercs uyepe3 10—20 oreepcTuit
B oOmen CTeHKe, TNpHYeM JHAMETPbl OTBEPCTHH M pacCTOsIHHE MeXay
HUMH TIOAJAIOTCH JOBOJBHO TOYHOMY pacuery. |

Ecan ocHOBHOH BOJHOBOL HAarpyXeH Ha HeCOrJIacOBAHHYIO HArpys-
Ky, TO B HeM MOSIBJsIETCSI W OTpaxKeHHasl BOJsiHA. HaCTHYHO OTpaxkeHHAH
BOJIHA NPOXOAUT BO BCIOMOTaTeJbHBIH BOJHOBOJ M IOrJOMIAETCS B CO-
TJ1aCOBAHHOHN Harpyske 4, pacrnoJioXKeHHOH B JIEBOM YacCTH BCIIOMOTraTeJb-
HOTO BOJIHOBOJA. PacnpocTpaHsooUiHecss BO BCIOMOTaTeJbHOM BOJIHOBOIE
CJieBa HampaBO COCTABJAIONIHME TOJSL OTPaKeHHO! BOJHBI O0Ka3bIBAlOTCH
B mpoTHBO(dA3e W KOMIEHCHPYIOT aApyr apyra. Ecau B mpasoe miedo (5
Ha pHc. 28) BCIOMOraTeJbHOTO BOJHOBOLA BKJWOUUTH HHIUKATOPHOE
yCTPOHCTBO, TO €ro mokKas3aHusl OyAyT MPONOPIUOHAJNLHBL HANPSTKEHHOCTH
noJisl mafalolled BOJHBI B OCHOBHOM BOJIHOBOne. Ecay ke HampaBieHHBIH
OTBETBUTeNb MOBePHYTb Ha 180°, To mpubop GyneT pearHpoBaThb TOJLKO
Ha TI0J1€ OTPAKEHHOH BOJIHHL.

YKa3aHHble CBOHCTBA HampaBJIeHHOTO OTBETBUTEJS BbI3BAJH €ro IIH-
POKOE TIpHMEHeHHe B H3MEpPHUTEJbHOH TexHuKe. MOXKHO npHBECTH He-
CKOJIBKO NIPUMEPOB HCIOJL30BAHHUS HampaBJeHHBIX orBeTBUTesed. Hanpu-
Mep, HalpaBJieHHble OTBETBHTEJU YacTO INPUMEHSIOT B KayecTBe aTTe-
HI0aTOPOB ¢ (HKcupoBaHHbIM ocnabnednem 20—30 1b. Torma B ocHos-
HOM BOJIHOBOJE Ha ero KOHIE CTaBUTCSl COTrJIacOBaHHAsl Harpyska,
a K mjeyy 5 i(puc. 28) BcmomoraTenbHOro BOJHOBOJAA HOAKJOYAETCS
BOJIHOBOJHBIA TPAKT.

Camoe IHMPOKOE pacHpoCTpaHEHHE B IIOCHAEIHEE BpEeMS MOJYUHIH
HampaBJieHHble OTBETBHUTEJH /s H3MepeHUsl kKodhduiueHra oTpaxKeHHs
uny KCBH B mupoxoil mosoce 4acToT ¢ MOMOMNIbIO IOJYaBTOMAaTHUECKHX
usmeputeseit KCBH, naswiBaembix nanopamnoimu usmeputreaamu KCBH.
B stux npubopax B OCHOBHOH BOJIHOBOJ BKJIOYAIOTCS B TIPOTHBOMOJIOXK-
HBIX HAaIpaBJEHUAX ABA OTBeTBUTCAd. OTBOAMMAS KaXKALIM OTBETBUTENEM
MOILLHOCTb 3aBUCHT TOJBKO OT MOILIIOCTH, TepenaBaeMol TNPSAMOH HJH
o6patHoit BosiHOH. KoMGuHauus NBYX HanpaBJeHHbIX OTBETBUTENEH BKJIO-
YEHHBIX JIJ5 OTBETBJEHHS ONNHUM TPSMOH BOJHBI, a APYrHM — 06paTHOH,
Ha3bIBaeTCA pepreKTOMETPOM.

B xauectBe renepatopa CBY B mnaHopamHom usmepurtene KCBH
o6bIuHO HcmoJb3yerTcsl JaMna obpatrHoét posanwsl /(JIOB), BeixomHoft cur-
HaJ KOTODOH 3JEKTPUUECKHM INyTeM MeHsIeTCS 10 4acToTe MO 3aKOHY,
O6nu3koMy K musoobpasHomy. IlponerekTHpoBanHBIA cHryaJg ¢ HalpaBJeH-
HOrO OTBETBHTEJS NPSIMOR BOJHBI HCMOJb3YETCS MJS CTa6GHIM3AUUU BHI-
xoaHo#t momHoctd JIOB, tak 4To Prayg CTAHOBHTCS TOCTOSHHOHM B IIH-
poko# mosoce yactoT. [lunooGpasiioe uanpsKeHdHe, HUCNOJb3yeMOe [
H3MEHeHHS] YacTOTHl TeHepUpPyeMOro JjaMnod OOpaTHOH BOJIHEI CHTHAJIA,

45



nogaercsl TakXke HAa FOPH30HTaJibHblE OTKJIOHSIOLLME MJACTHHBI OCHHJJIO0=
rpada. B pesynbTaTe NOMOXKEHHIO Jyda NG TOPH3OHTAJH COOTBETCTBYET
onpejefieHHOe 3HayeHMe yacToThl. Tak Kak Ppapy Tenepb NOCTOSIHHA, TO
OTpaxkeHHast OT HAarpys3kH MOLIHOCTb OJZHO3HA4YHO oIlpefensieTcss Ko3pdu-
IIMEHTOM OTpa*KeHHs OT Harpy3kH, a Cjel0BaTesqbHO, H KO3(QHIIHEHTOM
cTosiyel 'BOJIHBI HanpsikeHus. C 1eTeKTOPHOH TOJIOBKH, YCTAaHOBJIEHHOM
B HalpaBJeHHOM OTBEeTBHTeJE OTPa*KeHHOH BOJIHbI, CHIHAJ NIOCJE YCHJH-
TeJisl NOjaeTcsl Ha BepPTHKAaJbHBIE OTKJOHSIOLLHE MJACTHHBI OCIHJJIOrpa-
¢a. Uem Gosble 3TOT cursaJ, TeM 0oJibllle OTPaXKE€HHAS MOILHOCTb, TEM
6onbimre KCBH. Takum o06pasom, cBeTdascsl JUHHHST Ha SKpaHe OCILHJI-
norpaa xapakrtepusyeT 3aBucumocTb KCBH nHarpysku oT uacTorTsl.

Urobw onpenenuth 3uayenne KCBH Ha onpepesenHofi uacrore,
B TPaKT nosyaBToMaTHyeckoro u3meputens KCBH wmexny rewepaTopom
H pedeKTOMETPOM BKJIIOYAIOT pe30HaHCHBIH BosHoMmep. CurHan ¢ Ie-
TeKTOpa BOJHOMepa TOAAIT Ha 3JeKTPOA 3JEKTPOHHO-JAyueBOH TpYyOKH,
ynpaBasilOIUA sIpKocThio ayua. IlepecrtpanBasi BosiHOMEp, MBI Ilepeme-
LaeM IO CBeTsILEHCA JHHHHM Ha 3KpaHe ocuuanorpadpa Oosee SIPKy10
touky. Yacrora CBY xonebanuit JIOB B KaxXjaoMm NOJIOXEHHH 3TOH
APKOH TOYKH ONpefessieTCs 110 TPaAyHpOBOYHOH KPHBOH WM 1O rpaayH-
poBouHoO# TabnHlle BOJMHOMepa.

HanpaBieHHbIE OTBETBHTE/b MOXKHO HCIOJNB30BaTh H JIJSI M3MEPEHHS
BoixonHo# MoiHocTH CBY renepartopa. IInsi 3TOrO OTBETBHTENb BKJIO-
yaeTcsl TakK, YToOBl OTBeTBJSJAaCh YaCTh MOIMHOCTH INAAAIOMIEH BOJIHBI
Pragx, KoTopasi u3amepsieTcss u3aMepuTeseM MollHOCTH. IIpu 3ToMm, KOHeuHo,
HAJ0 C BBICOKOH TOYHOCTBIO 3HATb 3HaueHHSI Lpepex B TpeOyeMo# moJoce
yactoT. Tako#l cnoco6 u3MepeHHs] MOILHOCTH OCOOEHHO BaXK€H IpPH H3Me-
peHHH OOJBIUHX MOILHOCTeH, KOTAa NOsABJSETCS BO3MOXKHOCTb IIDHMEHe-
HHSI MeHee CJIOXKHBIX H3MepHTeJbHBIX NpPHOOPOB, DPUrOAHBIX AJA H3Me-
PEHHSl MaJblX MOIIHOCTEH.

KOAKCUAJIbHBIE JIMHUUA U KOAKCUAJIBHBIE
KABEJIN

OCHOBHbIE XAPAKTEPUCTUKU KOAKCUAJIbHBIX JIMHUA
MEPEAAYM

'Koakcuanbuast JHHHUS nepelayd mpeacTaBiasieT coboi aBa MeTaJH-
YeCKHX [POBOJAHUKA UHUJHHAPHYECKOH (OPMbI, pPaACIHONOXKEHHBIX OJHH
BHYTpH JPYroro Tak, 4TO HX OCH COBNAAalOT. BHYTpeHHHH NIpOBOXHHUK
0ObIYHO CAENaH H3 CIJOLIHOTO MeTajja HJAH COCTOHT H3 HEeCKOJBKHX
GoJiee TOHKHX HNPOBOJHHKOB, CONpPHKACAIOMIUXCS ApYyr ¢ Apyrom (B Koak-
cHaJsbHbIX Kabensix). HapyXHblfi IpOBOIHHK HMeeT BHJI MeTaJlIMYecKod
TpyOKH, KOTOpasi MOKeT ObITb CIJIOINHOH TPyOKOM HJH CHJNeTeHa H3
TOHKHX IPOBOJIOYEK B BHAE LHUJIHHIPHYECKOH METaJIJIH4YeCKON OIJIETKH
(B KoakcHaJbHBIX Kabensix).

DJIeKTPOMAarHUTHOE TIOJIe B KOAKCHAJNbHOH JIHHHH 3aKJIOYeHo B IIpO-
CTpPaHCTBE MeXAy BHYTPEHHHM, T. €. LEHTPaJbHHIM IPOBOJAHHKOM, H Ha-
PYXKHBLIM IIDOBOJHHKOM, KOTOPBIH Ha3HBAIOT ellle BHEIIHHM MPOBOXHHKOM
a1 o6osoukoll, Ilpu mepenaue no KOaKCHaMbHON JIMHHH BBICOKOYACTOTHOH
SHEPTHM MO [IPOBOJIHHUKAM €e TeKyT NepeMeHHble TOKH, KOTophle Gnaro-
jpapsl TMOBEPXHOCTHOMY 3((eKTy COCpEeNOTOYEHH B OUYEHb TOHKOM CJOe

MeTanna, coCTaB/IFIOMEN eAHHHIE MHUKPOMETPOB, MPHYEM ITOT /0% TeM

46



TOHbLIE, 4eM BbIIIEe 3/MeKTPONPOBOIHOCTD MeTajya H yeM Bbillle 4actoTa
curnana (cm. crp. 21).

Bail0 moayepKHyTb, 4ro CJAOH MeTaJjjaa, no KOTOPbIM Nporexalor
BbICOKOYAaCTOTHLIE TOKH, Bcerja fBJAIOTCA IOIPAHHYHBIMH MeEXI1Y Me-
TaJJIOM H JHIJEKTPUKOM, B KOTOPOM paclpoCTpaHseTCs 3JEKTPOMAarHuT-
Hag BosiHa. TakuM o6pa3oM, B KOAaKCHaJbHOH JIHHHH BbICOKOYaCTOTHbIE
TOKH TeKyT [0 HapyXKHOMY CJOK UEHTPAJbHOrO TPOBOJHHKA M NO BHY-
TpeHHeMy CJ0I0 060J0uKH. Boaromaps 3TOMy CBOHCTBY KOaKCHaJbHafd
JHHHSA ABJSETCSA MOJMIIOCTHI0 SKPAaHHPOBAHHON JHHHEH nepejaud 3JeKTpo-
MArHUTHBIX BOJIH.
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Puc. 29. CtpykTypa 3JeKTPHYECKOTO0 M MarHUTHOro moJei Oerymei BoJ-
Hel THna TEM B koakcHaJIbHOH JIHHHH.

1 — pacnpezeneHHe HaIPAMKEHHOCTH 3JIeKTPHYECKOro IMoJis BAOJb OJHHB JHHHH
(1o CHHYCOHIAJbHOMY 3aKOHY) AJ# (DHUKCUPOBAHHOTO MOMEHTA BpeMeHH f.

[eoMeTpHUECKHMH TNapaMeTpaMH KOaKCHAJbHOH JIMHHH, KOTOpBIE
onpeneJsioT €€ 3JeKTpUyecKue CBOHCTBA, ABJAOTCA: AHAMETpP LEHTpaJib-
Horo npoBONHHKA d, BHYTpPeHHUH pguaMeTp oG6GosoukH D H AJHHA
(puc. 29). LlenrpanbHbifi MPOBOAHHK OTA€JeH OT OOOJIOYKH CJIOEM JH-
3JeKTpHKa ToJuHHOH (D—d)/2 niau nusnekTpuyeckuMu maibamu. B ka-
YyecTBe JHIJIEKTPHKA OOBIUHO TMPUMEHsIeTCS] MOJNUITH/CH HJH (PTOPOIJIACT.
HNx ornocHTesbuasi AHINEKTpPHUECKas NPOHHIIAeMOCTb € B 3aBHCHMOCTH
. OT YyacTOThl CHriaja H MapKH MoxeT ObITb paBHa oT 2,1 mo 2,8 (cm.
Tabs. 7).

Uro6bl gaTh OnpefieseHHe 3JeKTPHUeCKHX MapaMeTPOB KOAKCHAaJbHOM
JHHHH, DPacCMOTPUM e€e OTpe3oK mJuHo# [ (puc. 29), pa3oMKHyTHH
¢ o6oux KOHIOB. B 3ToM cayyae 000Ji0uKa M I[EHTPAJbHBLIA NPOBOJHHK
H30JIMPOBANBl IPYT OT ApYra Cl0eM Iu3jeKTpuKa. [IPYyruMH cJI0BaMH, Mbl
HMeeM IHJIHHIDPUUYEeCKHH KoHaeHcaTtop. Ero eMKocTb MOXKHO MOJCYHTATH
no gopmyJe

Omee,l

C=p D/d?

rie C — eMKOCTb B (apajax; [ — 1JuHAa B MeTpax; €& — OTHOCHTeJbHad
JU3JEKTPUYECcKash TPOHHIIAEMOCTb JHIJNEKTPHKA; €p — JJeKTpHuecKas Mo-
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crosinnada. B npakrtaueckoit Mexnyuapontoit cucreme enunun, CH, xoto-
pasi HCIIOJb3yeTcs B 3TOH KHHUre, &£,=0,886-10""1 /M.

BaxKHblM mapaMeTpoM KoaKCHa/bHOH JHMHHH ABJAETCS €€ TaK Hashl-
BaeMasl moroHiias eMkKocTb Co, T. €. €MKOCTh IHJIHHIPHYECKOTO KOHIEH-
caTtopa, NpUXOoAsillasicd Ha eluHUUy ero AJdHbl. Ecau Bbipasuts Co B nu-
kopapanax (1 n®=10-12 @), a aaMHy B MeTpax, TO H3 POPMYJbl s
C, n®/M MOXHO IOJNYUHUTD:

e
Co =24,2m

JApyrum 3/jeKTpuuecKUM NapaMeTpoM KOAaKCHA/bHOH JHHHH fBJSETCH
ee MOroHHas HMHIAYKTHBHOCTb Ly, XOoTopas mnpeacras/sger co0oH cymmy
HHIYKTHBHOCTEH HAPYXKHOTO M UEHTPAJbHOIO NPOBOAHHKOB, IPHXOAS-
IHXCS HAa eIMHUNY OJHHBl JUHUH. [ToroHHass HHOYKTHBHOCTb M3MepsieTCs
B I'u/M '(reHpu Ha MeTp).

7

Az Az
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Puc. 30. DkBuBaseHTHbIE CXEMbl KOAaKCHAJbHBIX JHHUH.
a— c yy4eToM notepb; 6 — Ge3 yueTa NOTephb.

Tax xax n060# MeTaNNMHYECKHH NMPOBOLHHUK HMEET XOTd H MaJsoe, HO
KOHEUHOe CONPOTHUBJEHHE, TO 3TO CONPOTHBJEHHE NPHMEHHTENbHO K KOaK-
CHaJIbHO! JNUHHH YI0OHO BBIpAxKaTh Uepe3 MOTOHHOE aKTHBHOE CONPOTHB-
sende o6enx TOKONMPOBOAAMIMX KHA Ro, H3MepsieMoe B Om/M (om Ha
metp). IloroHHoe compoTuBaeHHe R, XapakKTepH3yeT TemJoBhle I[OTEpH
B METaJJHUYeCKUX NMPOBOJHHKAX KOoaKcuasabHOH nHHHH. Hakownen, nusnex-
TPHK Me:K1y NPOBOJHHMKAMH, €CJH 3TO He BAKYyM HJH BO3JIYX, He sIBJSI-
eTcsl HieasbHBIM, H €ro MOTOHHYIO TIPOBOAMMOCTb 0Co3HayawoT Gy ¥ Ha-
3bIBAIOT NMPOBOAHUMOCTLIO H30asAlMH. Bennunna G, Boipaxaercs B CuM/M
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(cumenc na wmetp). Hanomium, uto 1 Cum=1/Om. [Toromnas npososi-
MocTh (p XapaklepHu3yeT TemJioBble MOTEPU IepelaBaeMOH [0 JIHHHUH
BbICOKOYAaCTOTHOH 3HECPTUU B JU3JEKTPUUECKOH HU30JALUH MEXIy NpPOBOI-
HAKaMM KoakcuasnbHoH suuud. Iloguepxmem, uTo npoBoauMoctb (o He
aBJIIeTCA 00paTHON BeJMUUMHOH Ry U HE 3aBHCHUT OT Hee.

JKBUBAJEHTHYIO CXeMY KOAKCHAJbHOH JUHHH MOMKHO TPeiCTaBUTb
KaK T0cJ/e10BaTe bHoe coejluleline syeek, cocTaBnennbix U3 CoAz, LoAz,
RoAz u GoAz (puc. 30,a), rae Az — ouenb MaJsieHbKHH OTpPE30K JIHHHH,
HanpuMep, B 1ECATKH HJH COTHH pa3 MEHbUIMH IJHHB BOJHBl Ao Nepe-
nasaeMoro curHana. IlponosbHyio KoopnumHaTy KOaKCHaJbHOH JIHHHH
OyneM ob6o3HauaTh 2.

OO6bl4HO NPOBOAHUKH KOAKCHAJbHBIX JHHHH MeIHble WU rocepeb-
DeHHBe, TAaK YTO HMX aKTHBHOe compoTumJeHHe RoAz, npuxondieecd Ha
OJHY fIYeNKY 3KBHBAJIEHTHOH CcXeMbl, H300paxeHHo# Ha pHc. 30,0, MHOroO
MeHbIle HHAYKTHBHOTO CONMpPOTHBJAeHUS Xr=0LgAz. A ecau usoasanud
MEX1Y IpPOBOIHHKAMH — BO31yX HJH BaKyyM, TO NOTEPSIMH B H30JIALHH,
onpenenseMuiMd Go, MoXHO npeHeOpeub. B stoM cayusae GoAz MHoro
MeHbllle PeaKTHUBHOH €MKOCTHOH NpOBOAUMOCTH Yc==0CoAZ, 3KBUBAIEHT-
HYI0 CXeMy MOXHO YIpPOCTHUTb, H OHa OyneT HUMeThb BHJ, H300pakeHHBIH
Ha puc. 30,0.

M3-3a TOro 4To B KaxXKJa0H suelKe TOK, TeKYIHH yepe3 CONPOTHBJe-
Hue RoAz u xp=wLoAz, yacTHYHO OTBETBJSIETCS B IapaJijeJbHO COEIH-
HeHHble NpPOBOAHMOCTH GoAz u yc=wC¢Az, BLOJb JHUHHH HENPEeDPHIBHO
MEHAIOTCA KaK TOK, TaK M HanpsikKeHHe MeXJAYy IPOBOJHHKAMH.

DneKTpHUecKHe napamerpnl KoakcuaabHoH JuHHH Co, Lo, Ro ¥ Go
Ha3bIBAIOTCS NePBHYHBIMU IapaMeTpaMH, TaK KaK OHH OIpeeJsioTcs reo-
MeTPHYECKHMH pa3MepaMH JIHHHH, €e KOHCTPYKUHEeH H IpHMEHAEeMbIMH
MarepranaMH. pyrue ajieKTpuueckne napaMeTrphl, Has3blBaeMble BTOpPHY-
HRIMH H HrpalolllHe BAaXKHYIO poJib B XapaKTepHCTHKe TiepelayH 3JeKTpo-
MAarHUTHBIX BOJIH 110 KOaKCHAJbHOW JIMHHUH, BBIPAXKalOTCs yepe3 5TH dIep-
BHUYHBIE NTapaMeTpH.

BonnoBoe comporuBieHde Z;—3TO CONpPOTHBJIEHHe, BbIpaxKaeMmoe
B OMax, KoTopoe BCcTpeyaer Oeryiliasi no JHUHHH OT reHepatopa K Harpys-
K€ 3JIeKTDOMAarHuTHasl BOJIHA, NIpUYeM BKJIOUEHHAs B KOHLE JIHHHH Ha-
rpy3ka HMeeT YMCTO AaKTHBHOE CONpOTHBJIEHHE, paBHOe 3TOMY XKe BOJ-
HOBOMY COINPOTHBJIEHHIO.

Ananusupys npolecc pacnpoCTpaHeHHS BOJH 110 KOAKCHAJbHON JH-
HHH, MOXKHO II0Ka3aTh, 4TO B HauOboOJee yacTo BCTpedYalOIUXCA Ha Ipak-
THKe CJ1ydasix, KOr1a MOXKHO npeHeOpeub NOTePSIMH B JIMHHH, T. €. KOraa
NpHMeHHMa 3KBHUBAJIeHTHas cxeMa, HU3obpaxeHHas Ha puc. 30,6, BOJHO-
BOE COIPOTHBJIEHHE

138 D

2.=VLJC, = =1z 7,

Owm

HauGousbiiee pacnpocTpaHeHHe Ha mnpakTHKe IOJYYHIHM KOaKCHaJb-
Hble JIHHHH C BOJIHOBBIM compotusseHueM 50 Owm. IlatupecsaTuomuble JiH-
HUH NPUMEHATC O0ObIYHO B auama3oHe BoJH Kopoue 15—20 cm. B Go-
Jee IJHHHOBOJIHOBOM [Manas3oHe, T. e. Ha [elHUMeTPOBBIX H METPOBHIX
BOJIHAX, A0 IOCJeJHero BpeMeHM Haubojiee YyacTO NPUMEHSJHUCh KOAKCH-
anbHble JIMHHH C BOJHOBBLIM colnpotuBjseHHemM 75 Owm. ITo CBA3aHO
C TeM, UTO UIMPOKO pacCIpOCTPaHEHHble B METPOBOM H JAELHMETPOBOM
1ManazoHax BOJIH AHTEHHBl HJH HX 3JeMEeHTH B BHjE€ I0JYBOJHOBBIX
BUOpPaTOPOB HUMEIOT BXOJHOE CONpOTHUBJeHHEe oKoJio 75 Owm. Ilpu nutanus
3THX AHTEHH uepe3 75-0OMHYIO KOAKCHAJbHYIO JHHHIO He TbeOyeTcs TNpH-
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MEHeHHS YCTPOHCTB AJA COIJIaCOBAHUS BXOAHOTO COTMDPOTUBJIEHHMS aHTeH”
Hbl U BOJIHOBOTO CONPOTHUBJEHHS Kabess.

Oniako HeJNOCTaTKOM 75-OMHOH JIMIIMK 1O cpaBHeHH C 50-oMHOH
fiBnsieTcs ee OOJbIIHE IMOTEPH HA €IHHHUIlY AJIUHBL, TaK KaK NpPH OJHOM
H TOM Xe€ JHaMeTpe HapyXHOro TpOBOAHHKA D JHaMeTp BHYTpPEHHEro
,OpOBOLHMKA d 75-OMHOH JIMHUH B [IOJITOpPAa pa3a MeHbIle JUaMeTpa LeH-
TpPaJNbHOrO NPOBOAHHKA D0-OMHOH JIMHHH. 3HAYHUT, aKTHBHOE COMPOTHBJIE-
HHe M noTepu B HeH Oosblue, yeM B O0-oMHOH auHUH, C Apyro#l CTOPOHHI,
LleHTpasbHbIA IIPOBOJHHK HaHOGOJee pacnpocTpaHeHHbIX Kabesell u pasb-
e€MOB Y 75-OMHOH JIMHHH BeCbMa TOHKHHI H HEJOCTATOYHO TIPOYHBIH 110
cpaBHeHHIO ¢ D0-oMHOH JauHHeHd. IlosToMy B mocsaeptiee BpeMsi 75-OMHble
JHUHHUM NPHMEHSIOT BCe pexe H pexe. DBoJsiee TOro, Hx He peKOMEHAYIOT
NPUMEHATb B HOBHIX pa3paborkax CBY ycrpoiicTs.

YHu(uKauus BOJHOBBIX CONPOTHBJIEHUH, T. e. BceoOlllee NPHMEHEHHE
50-OMHBEIX JIHHHH, [O3BOJHT TOJYYHTb CYIIECTBEHHYIO 3KOHOMHIO Mare-
pHaJbHBIX 3aTpaT 3a CyeT YMEHbLIEHHS HOMEHKJATypbl HeTajed H 3Je-
MEHTOB KOAQKCHaJbHBIX TPakKTOB. JIpyrue 3HaueHus BOJHOBLIX CONpPOTHB-
JIEHU NMpPUMEHATCSA (aKTHUeCKU JHIIb B OTJEJbHBIX CcAydyassx H HA OUeHb
KOPOTKHX Y4acTKax KOaKCHaJ/bHBIX JIMHHH TIOpSAJKAa YeTBepTH AJHHBI BOJ-
Hbl, HAaIIpEMeEp B COrJIACyIOMHX TpaHcopmaTopax.

M3 ¢opMyanl nas Zc BHAHO, YTO AJsl 3aJaHHBIX 3HaueHHH Zc U €
MOCTOSIHHON BEJAMUYHHOH siByisieTcs oTHomeHne D/d. C ppyro#t CTOpOHHI,
A1 Haubojaee pacnpoctpaHeHHBIX 50- M 70-OMHBIX JHHHMH CTaHAapTH30-
BaHbl ¥ 3HaueHus pa3mepoB D m d. Tak, B cayyae BO3AYIIHOTO 3amoJ-
HeHUs HauGoJiee 4acTO NPHMEHSIIOTCS cJaenyioumive 3Hauenus D wu d:

aasg 50-0MHBIX AUHUH
D(mv) 16 _ 10 30
d(vm) 6,95 4,3 13 =23
“IJs1 75-OMHBIX JIAHUH
D(mm) 16 _ 30
d () 4.6 86— >4=35.

CxkopocTbh pacnpocTpaHeHus v. B mnpaBHJIbHO CKOHCTPYHMpPOBAHHBIX
KOaKCcHaJbHBIX TPaKTaxX paclpOoCTpaHseTcss W UCHOJb3yeTcs AJd Ieperadn
CHTHAJIOB OJHH THI BOJIHbI — MomnepeyHas 3JeKTpoMarHuTias sosHa TEM
CxopocTh ee pacrnpocTpaHeHHsl BJOJb INPOJOJIBHOH OCH KOaKCHAaJbHOH
JHHHH, T. €. BJ0JIb KOOPAHHATH 2, B cJjydae, eCjd MexXJAy MPOBOAHHKAMH
JUHHUH BO3JyX HJH BaKyyM, paBHa CKOPOCTH pAacnpoCTpaHeHHs CBeTa
B cBoGoaHOM npoctpaHcTBe ¢=300000 kM/c, T. e. UMeeT To XKe 3Haue-
HHE, UTO M IIPH PacIpPOCTPaHEHUH 3JEKTPOMArHHTHBIX BOJH B CBOGOIHOM
npocrpaHcTBe. EcaM MexXy TIPOBOJAHHKAMH JIHHHH pacIOJIOXKEH IH3JeK-
TPHK C OTHOCHTEJbHBIMH JH3JEeKTPHYECKOH € H MarHuTIOH W NpOHHIae-
MOCTSIMH, TO

C

Vep.

B koakcuaabublX Kabensx, riae £=2,3, a Vﬁzlﬁ
v=2¢/3=200 000 Mm/c.

Yepes ocHOBHBIE nMapaMeTpnl AJd JHHHH 0e3 moTepb U Bbipaxaert-
Cf1 Tak:
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dnss TEM-Bosibl xapakTepio, 4TO CKOPOCTb pacHpoCTpaHEHHUS ee
BIOJb JIHHUU U He 3aBHCHUT OT YacTOTbl, NO3ITOMY U=U g ="0rp. Da3onas
noctosHeas (kKosapouuuert daswl) f 145 KoOaKCHaAJbHBIX JIHHUH

® () —_—
= v = oV L,C,.

HMsmenenke P oT uyactoTel 6au3ko K JauHeAHOMY. [ uaMepsieTcs
B paia/m (paauan Ha Metp). Takum ob6pasom,  mOKa3bIBaeT, Ha CKOJBKO
paanaH H3MEeHHUTCS (a3a BOJHBI HAa AJHHE KOAKCHAJbHOH JHIIHH, PAaBHOM
oaHomy Metpy. HanoMHuM TakiKe, uTO Ha NJMHE JIMHUH, PaBHON HJH4e
BOJIHBI TlepeflaBa€MOro curHaJja, ¢asa MeHsiercs Ha 2; paauaHd. OTcrooza
caenyer, uto f=2m/A\.

[Morepu sneprun. B nogaBasiioneM 6OJbIIMHCTBE CJayuaeB B KOaKCH-
a/NbHBIX JIMHUSIX TIOTOHHblE AKTHBHbIE COTIPOTHBJEHHS Ry W NPOBOXUMOCTb
Gy MHOTO MeHbII€ COOTBETCTBYIOIHX PEAKTHBHBLIX CONPOTHBJEHHS H MPO-
BOAHUMOCTH, T. €. Ro/oLo <1 u Go/wCo< 1. B 3ToM cayuae koddduuueHr
3aTyXaHusl (MOTJIOLIEHHSI) O MOXKHO TOJACYUHTAThL no opmyJe

R, Co, . G, ‘/‘Lj Ry, , GoZy
=3V L T2V T2

B 3toit dopmysie a Bblpaxkaercs B Hen/m (Hemep Ha MeTp). AMmnuu-
TyAa HaNpsXKeHUst WJIM TOKa BJOJb JHHUHM YMEHbUIAeTCsI 10 3aKOHY:

Ul —— er—(ll’

rie Uy — amniutyaa Hampsi:kKeHUsl B Hayaje paccMaTPHBAaeMOro yyacTka
JuHuu aauvHop [, a U;— ammiuryna HanpsizKeHHsI B KOHLE 3TOTO yyacT-
ka. Takum o6pasom, npu aauHe yuactka [='1 M, eciu a="1 Hen/m (310
ouyenb OGosbmofi koddduuuent satyxanusi), To U; 6ymer Menbiie Up
B e pa3, T. e. B 2,32 pa3a. Ecau a BeIpasurs B geuubenax Ha MeTp,
a1l 1b=0,115 Hen unu 1 Hen=8,68 nb, To noausle norepy BRO/b JHHHH
Ha naube [, n1b.

2
U, Uy P,

MoinHocTs B HauaJie paccMaTpPHBAaeMOro yuacTka P, npsiMo npomop-
unoHasbna U2, a MOLHOCTh B KOHLE ydacTKa P; npsiMo nponopuuOHab-
Ha U?. IlostoMy, ucnoan3ysi ¢opmyay miast Ui, MOXKHO NIOJYyYHTb:

P, = P 2!,

U3 $opmyabl aasg ol BHAHO, 4TO BbIpaxKeHue norepb B peuubenax
yro6HO €ile ¥ TeM, YTO moTepu B aeuubesnax M MO HANpSKEHHIO H TO
MOIIHOCTH paBHBI OJHOMY M TOMY XK€ uYucay. A 1S OnpeleseHus Be-
auuul 1g UgfU; unu 1g Po/P; Hano 3uauenue al, 1B, pasnenutb ¢OOTBET-
crBendo Ha 20 uau 10.

Ananua BausiHUSL pas3/auuHbIX (AaKTOPOB HA MOTEpPH MOKa3aJ, YTO TIpH
MCIOJb30BAHUHY MENH JJS LUEHTPAJbHOTO U BHEIIHEro MPOBOJHHKOB KOAaK-
CHaJbHOTO Kabensi MHHUMaJbHble mnotepu jocrturaiorcs npu D/d=3.6.

Tpu atoM Ze=76,6/V £=76,6/1,5=51 Om, T. e. 6;H3KO K CTAHIAPTHOMY
sHauenu 50 Owm, ecan £~2,3 (LHINEKTPHK —TIOJIHITHIEH).
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I/Imepecuo, YTO MakKcumaJibiiass 3JIEKTpHuecKas I1POYHOCTL KOaK-

CHaJbHOW JuuuM jgocturaetcs npu D/d=272 ‘(Zc=-"60/l/8, T..e. 1Js
JUHHA C BO3AYWHBIM 3anojdenueM npu Z.=60 Om). Hakoneu, mpe-
JeabHOe 3HaueHHe IepejaBaeMoOd MOLIHOCTH MOXKHO MOJYYUThb IPH

D/d=1,65 (ZC=30/V8 OwM). Bce atu 3aBucumoctu ot D/d naaslble,
TI0O3TOMY B COBOKYNHOCTH 32 OCHOBHOH CTaHAapT AJSA KOAXCHaJ bHBIX JH-
HU# OblI0 NpUHATO 3HaueHue Zc==50 Om.

TUnHYHble 3aBHCUMOCTH KO3((HIHEHTa NOTJOLIEHHS @ OT YacCTOTHI
noka3zausl Ha puc. 31. Kak BUAHO M3 pHCyHKa, 3HaueHHe Kod>(dHuuueHTa
@ 15 KOaKCHaJbHbIX Kabesell cO CIJIOMIHOM TOJMITUAEHOBOH H30JALHeH
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Yacmoma, Ty

Puc. 31. YacroTHble 3aBUCHMOCTH TOTOHHOTO ocJalJieHHsT B pajanoya-
CTOTHBIX KOaKcHAaJbHbIX Kabeasix npu temneparype 20 °C.

1 — mapka PK-50-7-12 ¢ moausTuJeHoBoil H3oasiuHed, 2 — mapka PK-75-7-110 ¢ Bo3-
IYUIHO-NJAaCTMAacCOBOM H30aALHeH.

B auanasode xopoue '10 cm (uacrora 6Gosee 3 I'T'm) pasro 1 nb/m,

a B METPOBOM auanasoHe soJH (yactora 100—200 MI'n) — 0,1 1b/m.
[Totepu B KoaKcHa/JbHOH JHHHH HMEIOT MHHHMAaJbliOe 3HAu€HHe INPH

CleYIOlleM COOTHONIEHHH MEXIy NepBHYHbIME mnapaMmerpaMu: RoCo=

= LyGo. Tlpu 3TOM anna="V RoGo.

UTto6bl YMEHBIIATH NMOTEPH, MpexkI1e BCETr0 HAJL0 yMEHbIIHTb Ro, s
yero HaJO0 YBEJHUHTb AHAMETPhl LEHTPAJbHOTO H HAPYXKHOTO NPOBOJIHH-
KOB, OCTaBJ/Ifii HeHaMeHHBHIM OTHoweuHe D/d, onpenessiolllee BOJHOBOE
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conpotusiaenue Z.. Opnako 3TO MOXKIO OejaTb TOJbLKO A0 Tex Mmop,
MOKa 10 KOAKCHAJbHOJ JUIIMIL ellle He MOTYT pacnpocTpalsiTbCsl BbICLIHE
TUNbLl BoJH. CJuenyiomui nyTb — yMmMedbuleHne Go. DTOro MOXKHO JOCTHUT-
HyTb MyTeM YMEHbUIEHHS XOJU4YecTBA [IHIJIEKTPUKA, TpHUMeElHsieMoro mjs
KpenJsieusi UEHTPaJbHOrO MPOBOJHHMKA, M yJyUylleHHs ero AU3JeKTpuye-
CKHX CBOHCTB.

PACMPOCTPAHEHUE TEM-BOJIHBI. BbICLUME TUMbl BOJIH
B KOAKCHUAJIbHbLIX NIMHUAX

Crpyxkrypa mnoas Boanbl TEM mokasaHa Ha puc. 29. DaekTpuueckue
CUJIOBbIE JIMHHU TpPeNCTaBJsIOT CO00H mpsiMble JIHHUH, HAYLIHE MO paxHy-
caM, T. e. BekTop E B uusamHgpuueckof cucreMe koopiuHat (puc. 32)
HMeeT TOJIbKO OfHy KoMmmomenty E,. [pyrue nBe kommoneHTst E, H

E. paBHbl Hy/a0. MarHuTHble CHJIO-
Bble JIMHUYM UMEIOT BHJ KOHIEHTpHUe-
CKMX OPYXKHOCTEH, T. e. U3 Tpex co-
crasJsownx sektopa H B uununapu-
YeCKO! cUCTeMe KOODAWHAT He paBHa @
HYJIIO TOJIBKO OJIHA KOMIIOHEHTa Hq,.

B6su3un 1eHTpasbHOrO NPOBOJHHKA »
CHJ/IOBBIE JIMHHUHU PACIOJIOXKEHBI TYIIe,
yeM y HapyxkHoro. Ilostomy B6/H3H
IEHTPAaJbHOTO MPOBOAHHKA HaNpH- é N
’KEHHOCTb 3JIGKTPHYECKOr0o M Mar- Z}S d ?
HHUTHOTO NOJIEl 3HAUUTENbHO GOJIbllIe,

yeM y HapykHoro npoBoaHuka. ITo
Mepe ynaJjleHHst OT MOBEPXHOCTH LeH- 7
TPaJbHOTO INPOBOAHHKA HAaNpsXKeH- e ]
HOCTb II0JI yMeHbllaeTcsi o6paTHO
NPONOPUHOHAJBHO ¢, ecau JIU3JeK- Puc. 32. KoakcuanpHasi JuHHS
TPUK MEXKJY MNPOBOAHMKAMM JuHuum 1 HNHIHHApHYECKas CHCTEMa Ka-
oxHopojaeH. Takum o6pasom, BO6aiu3u  OPAHHAT.

IIEHTPAJbHOTO MPOBOJHUKA KOAKCH-

aJbHONA JIMHUM HaNpSI?)KEHHOCTb 3JeKTPHYECKOr0 M MarHUTHOro mnoJsed
Gosible, ueM y HapyxkHoro, B D/d pas.

BbICOKOYACTOTHBIE TOKH ‘B CTeHKaX KOaKCHAJbHON JHHMM THpHU pac-
npoctpanenuu BoJHb TEM TexyT CTporo mnapajnejbHO MPOLOJbHOR
ocu 2. Ecau npope3aTb TOHKHE CKBO3Hble NMPOAOJbLHBbIE WIEJNIH KaK B Ha-
DYKHOM, TaK ¥ BO BHYTDEHUEM IPOBOJHHKAX, TO JUHHH TOKa He OyAyT
«nepepe3aHbl» IEASIMH, H uepe3 TakHe LieJu He OyaeT H3JyuyeHHs 3JeK-
TPOMArHUTHOH 3HEPTHU H He Oy/JeT OoTPaKeHUsl 3JeKTPOMArHUTHOH BOJIHBI.
STUM CBOHCTBOM NOJB3YIOTCA MNMPH YCTPOHCTBE U3MEPUTENBHON KOAKCH-
aJbHOU JIMHHMU.

[In0THOCTDL BBICOKOYACTOTHOTO TOKA HA NMOBEPXHOCTH HJea/JbHOTO NPO-
BOJHHKA, a NPaKTHYECKH BO BCEX MeTaJjJjax, YUCJACHHO paBla HaNpsiKeH-
HOCTH MarCHUTHOro moJast y ero mnosepxuoctu. Hampumep, ecan H, =

=2 A/cM y NOBEpXHOCTH LEHTPa/JbHOrO NPOBOZHHMKA, TO 3TO 3HAUUT,
yTO uYepe3 OANUH CAHTUMETD OKPYKHOCTH NEHTPaJbHOIO MNPOBOLHHKA,
PACMOJIO’KEHHON B MOMEPedyHoH MJIOCKOCTH, mpoTekaeT Tok 2 A.
Buicine Tunel BoJIH. B xoakcuaJbHOH JHHUM TPU  ONpeeseHHbIX
ycaoBHsIX MoryT pacnpoctpauartbess H u E-Boanbl, oueHb moxoxKue Mo
CBOUM cBOWCTBaM Ha cooTBeTcTBywomre H un E-oaHpl B BOJHOBOJE
KpyrJoro cevyesus. I'JaBHWM H3 3THX YCJOBHH sIBJSETCS TO., uTOOBl pa-
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fouaa panuna BosiHbL Oblia MeHbule KDUTHYECKOH [JHMHBLI BOMHGL AJR
WHTEPEeCYyIOero Hac THIIA BOJIHbL

Kak u B BOJIHOBOJE KpYTJOrO CeUYeHHusl, 3TH BoJHH o6o3nadawT Hnp;
M Eni, rae uHIEKC n mo-npexHeMy O3Ha4aeT YHCJIO MAaKCUMYMOB TOJS
0 a3UMYyTy, T. € B HaAmNpaBJeHUH yrJja (¢ UHUJHHAPUUECKOH CUCTEMbl
KoopAaHHaT «(puc. 32), a {— YyHCJO MAKCHMYMOB IOJS IO PagHyCy 7.
Hurepecno, 4To cTpyKTypa nosisl NePBHIX BHICIIKX THIOB BOJH B KOaK-

E H

Puc. 33. CTpykTypa moJsi BHICUIMX THIOB JIEKTPOMArHHUTHHIX BoJaH Hjj,
Ho; v Eg B nmonepeunoM ceueHHY KQaKgHAJbHON JHHHH,

Tage

cnanabHold auHuM Hiy u Hoy moutn ongunakosa, a ans 3omHbH Egy Hamo-
MHHAET CTPYKTYPY nosasi cooTBeTcTBeHHO BoaH Hii, Hoy u Eor B BoJHO-
BoJe KpyrJyoro ceueHus. UtoObl y6eauTbCS B 3TOM, TOJIE3HO CPABHHUTD
KapTHHBI NOJEH BHICIIHX THIIOB BOJIH B .KOAKCHAJbHOH JHHHUH, H300paXKeH-
HbIX Ha PMc. 33, ¢ KapTHHAMH IOJiedl BOJIH B BOJIHOBOME KpYIJOro ceye-
HHS ¢ TeMH Xe HHIeKcaMH, U300paKeHHbIMH Ha puc. 7 u 8.

BrICIIMe THUNB BOJMH B KOAKCHAJbLHOH JHHMH HMEIOT CBOH KpHTHUe-
TKHe [JIMHBl, CBSI3aHHBIE C TEeOMETPHYECKHMH pa3MepaMH TIONEPEeUHOro
CeYeHHs KOaKcHa/bHO JuHHH. Kak M B BONHOBOJE KPYTJIOTO CEueHHs,
HaHOGOJBIIYI0 KPUTHUECKYIO AJHHY BOJHB B KOAKCHAJbHOH JIUHHM HMeeT
BosiHa Hys. Ilpu otHowenun Dfd or 2 mo 5, 1. €. gas HauGosee pacrnpo-
CTPaHEHHHIX 3HAYEHHH BOJHOBBIX conpoTUBJeHHH nopfiaka 50—100 Ow,
C AOCTAaTOYHOX AN NPAKTHKH TOYHOCTBIO

Mgy, =5~ (D + d).

Tlpu 3TOM noOrpemHocTb B CTOPOHY YBenHUeHHSI Axp le NpeBbillaeT
49,. Uro6bl B KOAKCHAJbHON JHHHUH He MOTJIH PacnpoCTPpaHATbCS HHKAKHE
BLICIIHe THMNBEI BOJH, paGouass [IJHHA BOJHB JdOJDKHA ObiTb Gosblue
O\I{P)Hn.

Onpenennts 3HaueHHe (Axp)y, MOXKHO M3 CIENYIOWHX (H3HYECKUX

goo6paxenuil. PaccMoTpHM BOJHOBOJ TPSIMOYTOJIbBHOTO CedeHHs, mo Ko-
fopoMy pacnpocrpansiercss BoaHa Hjo. Csepuem ero B mo.1yKoJblLO, KaK
flokasaHo Ha puc. 34. Herpyaso BHAeTb, YTO KPUTHUECKAH ~1JWHA BOJHbI
8 TaKOM BOJHOBOJE B TIEPBOM INpHOMKEHHH ONpeaeasieTcs CpPeIHHM
Pa3MepoM IIHPOKHX ¢TEHOK
1 D+ d
Qop = 79 n D)
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M paBHa 2a¢p, T e paBHa ,' ~
n(D+d)f2. Eciu CHOXHTL C 3THM H Qep=- 17*‘17
BOJIHOBOIOM BTOPOH TakoOf Xe BOJI- z"’
HOBOJA ¢ CHH(pa3Ho B03OYXKJEeHHON
BoJIHOK Hio, H300pa’keHHOH Ha pHC.
34 nyHKTHpPOM, TO BOJH3H 0O0IWLUX
CTEHOK ‘B NONEPEYHOM CEYeHUU Mar-
HHTHBlE CHJIOBbie JIMHHM OyayTr Ha-
NpaBJieHbl HAaBCTPeuy JAPYr HApPYry,
a B IIPOJOJBHOM <CeueHUH BOJIH3H
OOLIUX CTEHOK — B OJITHOM U TOM XKe
HanpaB/jeHud. Eenu renepb 3tu 06-
Hige CTeHkH yOpaTh, TO CTPYKTYypa
nosasl B KaXAOH TIOJIOBHHKE KOaKCH-
aJbHOH JIMHHUHM He HU3MEHHUTCH, a 3TO
3HAYyHUT, YTO KPUTHUecKas AJHHA JJs
Bosnbl Hiy B KOakcua/jbHON JIMHHH
Oyzer Ino-npexHeMy paBHA 2dacp,
T. e. Oyger onpeaensitbca nmo ¢op-
myne 115 (Aep)y,,

Kpurnueckass nJjvHa BOJHBL JJ51

CAENYIOUUX THUTIOB BOJH B KOAKCH-  Pyc, 34, CrpykTypa NOJS HH3-
aJIbHOﬁ JJUHHUH H()i )51 E01 OﬂHHaKOBa LIero THHa BOJIHBI B BOJIHOBOI[D\

W onpexessiercs: mo Gopmy.e C IONepeYHbiM CceueHHeM B BHJE
_ . n__ NOJYKOJbIIA.
()\np)ﬂm = O\KP)Em =D—gq,

Ha mpaxkTuke BBICUIHE TANBI BOJH IOYTH HE HCMOJBL3YIOTCH. DTO CBSA-
3aHO C TeM, 4To ecad D u d cTosb BeJMKH, YTO 3TH BOJIHBI MOTYT pac-
NPOCTPAHATbCS, TO B JIHHUM BO3MOXKHBI Napa3uTHble pPE30HAHCHI, KOTO-
pBleé MOTYT BBI3BaTb NPOOOH B JIMHHM INIpH nepejaye GOJBIIHX MOLLHO-
cTelf, a NpyU nepejlaye MaJjblX MOLIHOCTEH Ha OTAEJbHBIX 4acToTax pabo-
yero Auanas3oHa MOTYT ObITb HEOXKHAAHHO 6OJbIIHE BEJHUYHHBL OcJabJe-
HHs1 curHaJja nopsiika 10—30 n1b Ha BecbMa KOpOTKHX yvyacTKax KOak-
CHAJIbHOTO TpakKTa.

Ha puc. 11 mokas3ano, 4To B KOAaKCHaJ/bHOH JHHHHM C BOJIHOBHIM CO-
nporusaenueM 90 Owm, umerowieit pasmepnt D='10 MM, a d=4,34 MM,
pacnpocTpaHeHue BBICIUMX TUIOB BOJIH HEBO3MOXHO NpH A>23 cM.

M3 Bcex BbICIINX THUTIOB BOJH 'KOAKCHAJbHOH JIMHUU €IHHCTBEHHOE,
HO BecbMa BaXXHO€ NPHUMEHeHUe HaXOAHUT TOoJabKo BoJsHa Hoy ans cosnpa-
Hus KoaebGanuit Buia Ho1y B KoakcuasJbHOM pe3oHaTope, KOTophie HeoO-
XOIHMBl A5l HOpPMaJbHOH paGoThl BaXKHOrO THMA 3JEKTPOHHOr'O mpubopa
CBY — tak Ha3blBa€MOro KoaKCHaJ/JbHOrO MarieTpoHa. B 3ToMm cuayuae
pe3oHaTOp npeacTaBsseT co00H OTpe30K KOaKCHARLHOH JIMHHH, KOPOTKO-
3aMKHYTBIH ¢ OO0OMX KOHLOB. INpHYEM pacCTOsiHHE MeXAY KOPOTKO3aMbl-
KaIOUIMMH CTEHKaMH PaBHO Ag/2, rje As — IJUHA BOJIHbI B KOAKCHaJbHOH
JUHUH DIpU pacnpocTpaHeHHH B Hell BoJiHbl Bbicliero tHma Hoj.

JIMHUA MNOCKOCTHOTO TUIMA

JIMHUSA NJI0CKOCTHOrO THNA mpencraBaseT co0oji UEHTPaJbHBIA TPO-
BOAHHK KDYIJIOTO IIONEPEYHOro CeueHHsl, PacHoJIOXKEHHBI CHMMETPHUYHO
MeXNy IBYMSl NapaJseJbHBIMH METAJ/JINYECKHMH INJOCKOCTAMH (pHC. 3D).
3Ty JHMHHI0O MOXKHO CYHTATh pa3HOBHUIHOCTbIO KOAaKCHAJBHOH JIMHHH,
Yy KOTOPOH pOJIb HAPYXKHOrO0 NIPOBOJHHKA BHIIOJHSIOT mnapaJliesbHble MJ0-
cKoCTH. OCHOBHBIM THUNOM BOJHB B MJOCKOCTHOH JIMHHH SIBJSIETCS
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TEM-Bouna, cTpyKTypa moJst KoTopok nokasana na puc. 35. M3 pucynka
BHJHO, YTO 3JEKTPOMATHHUTHOC 1l0JIe MCXKAY NPOBOASMUMH IJIOCKOCTAMY
ObicTpo yOLiBaeT no Mepe yaaJeHHsl OT LEHTPaablIoro NPeBOIIHKa B J110-
CKOCTH CUMMETDUH JIMHHH, T. €. B HANPaBJICHHH, IIPOTHBONOJIOXKHOM CTpeJ-
ke A. MoxHo cuyurtath, uto 1pu S>5D mose BHe pasmepa S npakTHue-
CKH OTCYTCTBYET.

OcHoBHOe TIpHUMeHelne NJIOCKOCTHAS JUHUS IIaXOAHT B H3MEPHTeJIb-
HbIX JIHHHAX, NPEIHA3lIaueHHBbIX /s KOaKCHaJbHBIX TPaKTOB, a TaK¥XKe
npu pa3palboTKe CJOXKHBIX KOAKCHAJNbHBIX 3JEMEHTOB. DKCIEPUMEHTHPO-
BaHWE C IVIOCKUMH HAPYKHBIMH NMPOBOANHKAMHU CYLIECTBEHHO TPOILE, YEM
C KPYTJIBIMH.
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Puc. 35. Crpykrypa nona  Puc. 36. BonnoBoe comporusjenue JHHHH
TEM-Boaus B momneped- nepefayn C BO3AYIIHBIM JUIJIEKTPHKOM
HOM CeueHHU IJOCKOCTHOH B 3aBucumocty ot d/D.
JUHHUMN. ! — nna KoaKCHaJbHOH JIMHMM; 2 — QIS TIJIOCKO-

CTHOI' JIHHHMH.

Bo/aHOBoe COMpOTUBJNEHHE NJIOCKOCTHOH JHMHHM Zo BriOHpaeTcs paB-
HHIM BOJHOBOMY CONDOTHBJEHHIO CTBHIKYIOIIEHCA C HEH KOaKCHaJ/JbHOH
JuHUM. PaccuuTaTh e€ro MOXKHO mo cjaeaywooumeit ¢opmyne, Om:

D
Z, = 1381g (1 27 7),

rie pasmepsl D u d noxaszaupl Ha puc. 35, uny no rpaduky, usobpaxen-
Homy Ha puc. 36. OGeiuHo Auamerp d wuau pasmep D y njockocTHoH
JHHHM M CTHIKYIOWIefcsl ¢ Hell KoaKCHasJbHOM JIHHMH OJMHAKOBH. A Tak
KaK THI BOJHBI B HHX OJHH ¥ TOT Xe, TO NPH PABEHCTBE BOJHOBBIX CO-
NPOTHBJIEHHH OTpaXKeHHs OT MecTa CThiIKOBKM HeseJukd. OHM eme MOryT
OBITb YMEHbIIEHH, €CJ¥ INPUMEHHTb KOMIIEHCALHI0 OTPaxKeHHA moX0GHO
TOMY, KakK 3TO [eJaercsl TPH COeJHHEHHH KOAKCHAJbHBIX JIMHHUH Pa3sHOro
MONEPEeYHOro CeyeHHsl, HO OJHHAKOBOTO BOJHOBOI'O CONPOTHBJEHIS (CM.
nanee).

[TpumeHenne NJIOCKOCTIION JHIHA B KaueCTBe H3MEpHUTENbHOH JIHMHWH
B KOAKCHAJLHBIX TPaKTax BBHIFOJAHO TeM, 4TO INPAKTHYECKH MOJNHOCTLHIO
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HCKJIOUAETCS.  1IECKOJbLKO CYLIECTBCIIILIX Horpeuniocted H3MepelnHi mo
CpasBlielinIo ¢ KOAKCHAJIDLIOI.

B koakcuasbHOH U3MEpPHUTEJbHOH JIMHHH 11POPe3aloT [POJOJBLHYIO
ieJb B HAapY:KHOM IIDOBOJIHHKE, uepe3 KOTOPYK B IPOCTPAIICTBO MEXKIY
HapyXKHBIM U BHYTPEHHHUM IPOBOJAHUKAMH BBOJHUTCS 30HA HUHIMUKATOPHOTO
yerpoiictBa. suHy 1meau JesailT HecKoJbKo OoJibllle CamoO# JJUHHOH
BOJIHBI pafouero AuamnaszoHa, 4ToObBl HMETb BO3MOXKHOCTb H3MepSTh
HanpsiXKeHHOCTh 110/ B HECKOJbKMX MaKCUMyMaxXx M MHHHMyMax cToflye#t
BOJIHBI U OLEHHUBATb INOBTOPSIEeMOCTb pe3yJjbTaToB. M XoTs npojonabHast
e/1b He SIBJSIETCS M3Jydalolledl, TaK KakK OHa mapaJiesbHa HalnpaBJ/eHUIo
BBICOKOYACTOTHBIX TOKOB, BCe e OHa HEeCKOJbKO H3MEeHSIeT BOJIHOBOE
CONPOTUBJEHUE JUHUHU. [lO3TOMY KOHCTPYKTOpPBI HU3MEPUTEJNbHBIX JHHHUH
3KCMEPHUMEHTAJbHO MNOJAOHPAIOT IIUPUHY IeJd U TpeOYIOT Mmpope3aHust
ee ¢ mpeJeJbHO MaJbIMH J0MyCKAaMM U MaKCHMaJbHO CHAMMETPHYHO OTHO-
CUTEJIbHO TPOAOJBHOH OCH KoaxkcuasbHo#H Junuu. Haubosee yacro BCTpe-
yaloTes wend wupuHoin 1—3 mMm. MaMmenenne BOJIHOBOrO CONMpPOTHBJEHUS
KOaKCHaJbHOH JUHUN AZy, BbI3BAHHOE HaAJU4YHEM HIEJd B HAPYKHOM NPO-
BOJHHKe, MOXKeT ObITb noJACYMTAaHO Mo (opmyJe

AZy, 1 g

Zo o 7‘:2 D2____d2,

rje S— HIMPHHA WIeJa# B TeX ke eJuHuuax mJuauHel, uto D u d. Droi
dopmysoft caenyeT moJb30BaTbCSl NPH TOYHBIX HU3MEPEHHUSIX C MOMOILLIO
U3MepUTeJIbHON JIMHUHU.

Ecan menr B M3MepHUTE/JbHOA JUHUYM TIpOpe3aHa He HAEaJbHO CHM-
MEeTPHYHO, TO BO3MOKHO B030y:kJeHHe TaK Ha3blBaeMblX LIEJEBHIX BOJIH,
KOTOpble, OCOOEHHO NpH HA/JIUYHUM pe30HaHCa, MOTYT [aBaTh CHJbHOE
M3JyueHue uepe3 Ileb W BhI3bIBATb OOJbLIHE HCKAXKEHHs pe3yJbTaTOB
U3MepeHust Ko3pPuuueHTa CTosgued BOJHBI HA OTAEJbHBIX yYacToTax. i
ycTpaHeHusi BO3OYK/I€HHUS lUeNeBOH BOJIHBI B KOAKCHAJbHBIX H3MEpHTEJb-
HBIX JUHUSX TPUMEHSIOT 3KpaH 30HAa, KOTOPHIA COCTOUT U3 ABYX MeTaJ-
JUYECKUX IJAaCTHHOK, MOTPYKEHHBIX B IIeJb U COeJMHEeHHbIX rajbBaHuye-
CKH C KapeTKO# 30HJa, HO He Kacawlluxcsi CaMOoro 30HJA.

[IpumeHeHHe B H3MepHUTEJbLHOH KOAKCHAJbHOH JHHUM Ha [AJHHE me-
peMellleHUsl 30HJa NJOCKOCTHOH JIMHUW INO3BOJSET Npexkje 'BCero cCyile-
CTBEHHO yMEHBIUIUTb BJHSIHHE Ha pe3yJbTaThl M3MEPEHHS] HENOCTOSHCTBA
rayOUHBI MOTPYKEHUsI 30HJAa INPU ero JBUKEHUM BJOJb JUAUH. B mnjo-
CKOCTHOff HM3MEepHUTeJbHOH JIMHUM 301 pacrmojoxeH 1mo crpeake A
(puc. 35) u MoxKeT mepeMmellaThCsi B HamnpaBJIEHHUSIX, NEPIEHIHKYASIPHBIX
TJIOCKOCTH PHUCYHKA.

PaccmoTpuM  apyroe mpeuMyLecTBO MJOCKOCTHOH H3MepHUTebHOH
JIUHUU Tlepej KoaxcuaJjbHo#f. Tak Kak B IJOCKOCTHOH JIMHUM HeT IieJe-
BbIX BHJOB BOJIH, H3JyyYeHUEe B OKpYyKaloliee JTUHUIO NMPOCTPAHCTBO OTCYT-
cteyeT. Ecay, kak 0OblYHO NPUHSTO, B MJIOCKOCTHOH JUHUH B3ATb S=5D
(puc. 35), To nUHUS B CMBICJE IKPAHUPOBKH OT OKPY:KAIOIIETO MPOCTpPaH-
cTBa OyjeT 3KBUBAJIEHTIA X0aKCHAJbHOH JIMHHM C MNPOJAOJBHOH IIEJbIO,
yIJ0BOH pasmep ¢ KoTopoH paBeH Bcero aulib 0,0015 pax. B npenpenax
3TOr0 yrJa B HAapyXKHOM LMJWHJIPUYECKOM MPOBOJHUKE KOaKCHAJbHOH
JUHUHM Tipope3aHa nponxoJsbHasi 1meab. Ecau, xak o6biyHo, D pasHO
30 mM, To mupuHa mweau s=D@/2~0,024 mm. SIcHO, 4TO CcTOJBL Y3KYIO
e b B KOAKCHAJbHON JIMHWH TEXHHYECKH BBINOJHHTH CJOXKHO, a pabo-
TaTh C eme Oosiee TOHKHM 30HJIOM NPAaKTHUECKM HEBO3MOIKHO
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ITnockocTHast snuuusa oxkasaJjach yno06lofi M NpH YCTPOHCTBE NOrJO-
uraromux arrenoatopos. Koakcuasbuble aTTEHIOATOPbI 1OXKEBOTO THIA,
MOXOXHUE N0 KOHCTPYKIUUH HA BOJHOBOAHBIE ATTEHIOATOPHI, CXeMaTHYeCKH
u3obpaxkeHHble na puc. 23, umeror MmaJoe ocaabnesune (mo 15—20 nbB),
ne3Koe H3MeHeHHe ocsalJieHHsI B 3aBHCHUMOCTH OT rayOuHBl NOTpYyXKeHHus
«HOXKa» M OT YacTOTHI. '

Coserckuit usobperatear B. C. Ko6sxoB Ha ocHOBE NJOCKOCTHOI
JIMHUU CKOHCTPYHpOBaJ morsomariuil atrenoarop {JI. 12], ne numerowun

E————

Bud A 6)

Puc. 37. KoakcuaJabHblil MOTJIOLWAIOMIHHE ATTEHIOATOP
Ha NAOCKOCTHOU JIHHHH.

a — obuuit BHA; 6 — nornmomatoman noaymydra; I — Kop-
NyC; 2 — KpblIIKA ¢ KCAaKCHANbHLIM BBLIXOAOM; 3 — LIEHTPAJIb-
HbLlif TNPOBOAHHK IJOCKOCTHOH JUHUU: 4 — IOIJOLLAIOUIHC
noayMy@Tol; 5§ — MexaHH3M HepeMelleHHs NoaymydT.

L}

sTHX HegocratkoB. CxemaTHdyeckH OH TNoKasaa Ha puc. 37,a. Pasmepn
naockocreid auHuu: d=108 wmm; D=20 MM u S==58 MmM. Urno5n
HEKJIOUHTh H3JlyueHHe SHePruu B OKpyXKalolllee NpoCTpaHcTBO, B obsacTy,
rae noass TEM-BosiHbl MaJsbl, T. €. Ha paccTossHuM S/2 ot ocu LEHTpaib-
HOrO NPOBOJAHHKA, HAapyXHble NPOBOJIHHUKH NJOCKOCTHOH JIMHHH 3aKOpO-
yeHbl MeKay coOoi. B pe3y/fbTaTe HApPyXKHbLIH MPOBOJHHUK IJOCKOCTHOH
JUHUH UMeeT B NONepPeYHOM CeyeHHH (OpMY BOJHOBOZA NPSIMOYTOJbHOTO
ceuc s,

B KayecTBe MOIJIOMIAIOUIETO YCTPOHCTBA IIPHUMeHEeHbl T3e TOJIyMYJTHI
NPAMOYTOJIGHONO TONEPeUHOro CeueHUss M3 MOIJIomalumero MarepsiaJa
M-1. Ha xaxno#t u3 nmoaymMydr Ha CTopOHe, oOpallleHHO# K LEHTpalb-
HOMY NPOBOJHHUKY, HMeeTcsi npoaosabHoe yraybOaenue (puc. 37,6). Ilpw
LavHe norjomiawliux noaymydr 270 MM B AeCATHCAaHTHMETPOBOM JHa-
nas3oHe BOJH MaKCHMaJbHOe oCaab/neHHe OKas3blBaeTcss paBHHIM 50—
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60 15. Oto 3nauenue ocnabaenust monyuaeTcst B Tom cayuae, Koraa to-
raolapue noaymygTs njaoTHo 6e3 3a3opa NPUABUHYTH K UEHTPaJbHO-
MYy NpoBoAHUKY. IIpu 3TOM peHTpaJbHBIA NPOBOAHUK IJOCKGCTHOH JIMHHH
NOJIHOCTbIO OKpy:KeH MaTepuasoM M-1. Muuumanbioe ocnabjelne (Me-
Hee 0,5 1B) moayuaercs, Koraa norJsouamLHe NOJAYyMy(Th OTHecelbl OT
UEHTPaJbHOI'O NPOBOAHHMKA [apaJueIbHO ero NpOAOJbHOH ocH Ha 14—
15 mMM. [lpuHuun ycrpoiicTtBa MexaHH3Ma nepeMelleHHsl MOJYMYy(]T Takoii
Ke, KaK M Yy BOJIHOBOI'O aTTEHIaTopa HOXKEeBOro THNA, H300pa)KeHHOro
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Puc. 38. KoHctpykuuu pasbeMoB AJasi 50-OMHBIX KOaKCHAJbHBIX JIHHHH.
a — B kanaJse 7/16; 6 — B Kaunajae 4,34/10 MM,
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na puc. 23,6. llas obecreueHusi xOpolIero COrNacoBaHHsi B MIMPOKOH MG+
JIOCe YacTOT [OrJOoLaoUHe MoayMydThl UMEIOT CKOCHI, [OKa3aHHble Ha
puc. 37,6. TloacoeniuHenue aTTeHaTOpa K KOAaKCHAJLHOMY TPakKTy OCy-
IIECTB/SIETCA C MOMOIIbI0 CTAaHAAPTHHIX KOAKCHAJbHBIX pPas3beMOB s
KaHaJsoB 7/16 uau 4,34/10 (puc. 38). DToT aTTeHOATOpP MOXeT paBoTaTh
B Auana3oHe 1—5 I'Tu: mpelenbHass cpelHsisi morgollaeMas MOLIHOCTb
y Hero cpaBHHTeJbHO BbhicOkas (120 Br), a mosnHoe 3HauenHe ocgaabaeHus
yBeJHYHUBAETCS B CTOPOHY KODOTKHX BOJIH.

SJIEMEHTbI KOAKCHUAJIBHOTO TPAKTA

CoenuHenve KOaKCHAJbHbIX JHHHH MeXAy co6OM OGHIYHO NPOU3BO-
JAUTCS C TIOMOLIbIO ClelHasbHbIX PAa3beMOB, HHaYe rOBOPS, IITENCEJbHBIX
coefuHeHui. [lpakTuuecku BcerZia pa3beMbl NpeHasHauyeHbl IJS Coeld-
HeHHS JIMHHH C OJMHAKOBBIM BOJIHOBBIM CONpOTHBJeHHeM. KoHCTpyxkiuu
COeJMHSIEMbBIX 3J1eMeHTOB OOBIUHO CTaHAapTH30BaHbl. OAHAKO HJA KaxK-
JIOTO CTAHJAPTHOTO Ce4YeHHS] KOAKCHAJbHOH JHHHU CYILECTBYIOT CBOSI KOH-
CTPYKUHUSA U pa3Mmepnl pasdbeMoB. M aHuIb oTHe/bHbIE deTaju SBJASIOTCS
YHUGHUIHPOBAHHBIMH (OOBIUHO [JIsl JIMHMH C BOJIHOBBIM CONPOTHBJIEHHEM
50 u 75 OmM, y KOTOpBHIX OIMHAKOBBIH JAHAMETD HAPYXKHOTO MPOBOJHH-
ka D). B kauectse npumepa Ha pHuC.38 npHUBeJeHbl KOHCTPYKLHH H pas-
Mepol Aasi 50-omubix jauHuil 7/16 m 4,34/10 Mm. DTo Haubosee pacnpo-
CTpaHeHHble TAK Ha3blBaeMble TNOJSAPH3OBAaHHBIE pa3beMbl, Yy KOTOPHIX
coellMHsieMble JeTaJi HEOJAMHAKOBbl; Ha OJHOH CTOpPOHE pas3beMma UeH-
TpaJbHBIH MPOBOIHMK 3aKaHYUBAETCS LITHIPEM, a Ha JPYrod — rHe3oM.
Pasmeppl uX HomXHB ObITh TAKMMH, 4TOOBl NDH COELHHEHHUM JHAMETP
IIEHTPAJIbHOTO MPOBOAHHKA OBl MOCTOSSHHBIM C TOYHOCTBIO He XYXKe
0,1 mm.

KOHCTPYKTHBHO THe3[0 OGLIYHO BHINOJHEHO B BHIE LAHTH U3 MpPY-
XKUHSIEr0 MaTepHaJsa, HanpuMmep H3 OepuasueBoit Opoussl Bpb2 uau
u3 ¢ocdopHucToit 6poH3bl. DTo AejaeTcsi AJf TOro, YyToObl 0OGEeCrneuuThb
HaJeXHbIH raJibBaHUYECKHUH KOHTAKT TIPH COeJHHEHUH co wThipeM. MecTo
KOHTAaKTa JOJKHO OBITh PacloJ/IOXKEHO TakK, YyToObl NyTb BBICOKOUACTOT-
HOrO TOKa uepe3 o6sacTb pa3beMa Obli MuHuMaJeH. Llawru o6bluKO
HUMEIOT 4YeThipe H pexke JBe MpOopesH, napaJJesbHble TpPOJAOJbHOH oOCH
JUHUH, T. €. napaJijiesbHble JHHUSM BBICOKOYACTOTHOro Toka. buaromaps
npope3aM obecrneyHBaeTCs HaJeXKHBI KOHTAKT KOHLOB JIENECTKOB THe3/a
co WThipeM BOJM3M HayaJpHOro yuyactka jauamerpa d. IIpu stom obec-
JIeYHBAaeTCs W MHHUMAaJbHBIA MyTh BHICOKOYACTOTHBIM TOKaM.

Kak BugHo w3 puc. 38, npu coelUHEHUHM HApYKHbIX IIPOBOJIHHKOB
‘Ha OJHOH CTOPOHE HMeeTCS LAaHroBast KOHCTPYKUHS C IPOJOJbHBIMH
JAlleIIMM, a Ha Jpyroil cropoHe — 6e3 paspe3oB. ‘B 3Ttom cayuae pgocra-
“TOYHAsl MeXaHHyecKass cTaOUJBHOCTb COeJMHeHHs obecneynBaeTcs C IO-
MOIIbI HAaKHJIHOU radky.

O6wiuno k CBY anmapartype, rje HMeeTcsi HECKOJbKO Pa3beMOB
KOAKCHAJIbHBIX JIHHHH, TIPHAAeTCS ClenuaJbHbIH Da3XXHUMHOH U CXKHUMHOH
KOHYC, C TIOMOILbIO KOTOPOTO HEOOXOAMMO Tepej KaxKJAbM COeJHHeHHeM
KOAaKCHAJbHBIX Pa3beMOB TMOJXKHUMAThb JENeCTKU WAaHTOBbIX JAeTaJeH.

C TeueHHeM BpEMEHH H TOCJTe HECKOJbKHX COeJHIeHHH KOHTAKTHl
B KOaKCHAJbHBIX pa3beMax OKHCJAAIOTCH H 3arpsisusiorcs. Ilostomy ne-
DHOJIMYECKH, HO He pexe OJIHOTO — ABYX pa3 B TOJA, UX HEOOXOJHMO
TIMaTeJbHO OYHMINATHL W MPOTHPATH, NPHYEM OKOHUATENLHUYID INPOTHPKY
XKeJsaTeJbHO NPOU3BOAHUTL YHCTHIM 3THJAOBBIM CIIHPTOM.

Pa3sbembl, n3obpaKeHHble Ha puc. 38, NpUMENSAIOTCS B -OCHOBHOM
B HU3MEPHUTE/NDbIIO) TeXHHKe, a TaKxKe B KOAaKCHaJbliblX TpakKTaX, paccui-
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TanHbIX 11a HU3KHH YPOBEHb MOMHOCTH (MPHMEPHO HECKOJbKO kuaosatt
B UMNVabCHOM pexkume H okosao 100 BT —B nenpepboiBHoM). Ecan ypo-
BeHb MmepenaBaeMod MOILIHOCTH 3HAYHTEJbHO BblllE 3TOH yCJOBHOH rpa-
HHIbI, B MecTe KOHTaKTa BO3MOXHO HCKpEeHHe H [aXe BbirOpaHHe.

3HaukTepHO O0Jsiee BHICOKHH ypPOBEeHb MOLIHOCTH MOTYT HpOIyCKaTb
JpoccebHBe pasbeMbl, NPUHLAN PadoTh KOTOPHIX MOXO0XK Ha padory
BOJIHOBOIHBEIX ApPOCCeTbHbIX (uanueB (cMm. cTp. 34 H pHC. 17). PasbeMnl
Ha npejeabHO Gosbmxe CBY MoOImHOCTH N0/KHBI HMETDH 60JITOBBIE CTAXK-
KM KaK Ha HAapPyMXKHbIX, TaK H Ha LEHTPa/bHbIX NPOBOJAHHKAX COENHHAEMBIX
auuuit. 1laHroBble H NpYKHUHHBIE COENMHEHHS 31€Cb HE NPUMEHHMBL

JinanekTpuueckne WAHObI ABJAAIOTCS OAHHM H3 BaXHEHIIHX 3JIEMEH-
TOB KOAKCHAJbHBIX JHUHHI, o0ecrneynBalONIHX KpenJeHHe IEeHTPaJbHOro
NPOBOAHUKA CTPOTO MO OCH HAPYXKHOTO NMPOBOAHHKA.
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Puc. 39. [Ilwsmextpuue- Puc. 40. T'padux nast omnpenesneHnss pas-
cKas maiba KoakcMadb-  MEpOB JIHJIEKTPHUECKHX 1aH0 ¢ BOJHO-
HOH JIMHUM C BOJIHOBBIM  BBIM CONPOTHUBJIEHHEM, DPAaBHBIM BOJHOBOMY
CONMPOTHBJEHHEM Ha Yyd4a-  CONPOTHUBJEHHUIC COCEJHHX Y4aCTKOB OJHO-
CTKe WIafi6bl, pABHBIM BOJ-  PONHOM KO&KCHAJbHOW JHHHH (€ — OTHO-
HOBOMY  CONDOTHBJEHMIO  CHTeJbHas  [M3JieKTPHUECKas MpOoHHLAe-
COCefIHHX Y4YacTKOB OJHO-  MOCTb MaTe€pHaJja mano6sl).

POJHOH JITHHH.

HanGosee uyacTo NPHMEHSEMBIMH MaTepHaJaMu sl H3TOTOBJEHHA
[U3JEKTPHYECKUX Wai6 sBIAOTCA NOAUCTHPOJ, (TOPONIACT, NOJHU3TH-
NeH, pexe — OPraHMYeckoe CTeKO (MJEKCHIJIAac), MOCKOJbKY mnoc/iefnee
nMeeT GoJbiue moTepu. Ecan HapyxHblil Dy 0 BHYTPeHHHH di IHaMeTpPH
IH3NeKTPUUeCKONH mmai6pl cledaThb PaBHBIMH COOTBETCTBYIOUWIAM ILHAMET-
pam D u d KoaKCHa/NbHOHM JMHWH, TO BOJHOBOe CONPOTHUBJEHHE B ob6.aa-
CTH pacro/oMXKeHus mai6sl Oyner OT/aHYaTbCA OT BOJIHOBOTO COMPOTHB-

nenus aunun B Ve pas (cm. dopmyay nast Zo Ha crp. 49). IT0 BEI30BET
CYLIECTBEHHOE OTParKeHHE /JeKTPOMArHHTHHIX BOJH OT maibe. Hanbosee
panHoHANbHBIH MYyTh YCTPaHEHUS BTHX oTpaxenuil — 310 crenars Dy=D,
a dy<<d Tak, uro6n otHomenue Di/d; no dopmyne anst Zo U BHIOpaHHOM
IH3JIeKTpHKe 06ecreynsno OJIWHAKOBOE 3HauYeHHe BOJHOBOTO COMPOTHBJE-
HHSL KaK B JHMHHH C BO3AYIUHBIM [H3JEKTPUKOM, TaK H Ha YydyacTke JH-
HUH, T DPACMOJOXKEeHa AudJeKTpudecKas manba.

JlonoNHUTEAbHBIH TYTh YMEHDIIEHUs OTPaXeHUH OT AHU3J1eKTPHYECKON
aiitpl — yMeHbileHUe ee TOJMIHHEL. [IPakTHYeCKH MPUMEHSIOT man6ul
TOJIIHHOH |—5 MM.

KoHcTpykuusi HeoTpazkawoumed ma#Gst H3obpaxkena Ha pHucC. 39,
a rpaduk 08 OnpejesieHusi ee pasMepoB — Ha PHC. 40.

BhiBaeT Tak, uTo pasmep di y HeoTpaxKawouleii maibet monyuaerca
04ellb MaJbiM C TOYKH 3DeHuss MeXaHHYeCKOHW NPOYHOCTH, eCsii 10 KOH-
CTPYKTHBHBIM COOOPaKelUsiM TPHXOIUTCS J1enaTh PaBHBIMH HapyXible

61



anamerpst D u D). B atoMm cayuae menecoobpasto yMeHbiUTh nelcTBYIO-
llee 3HaYeHHe [HM3JEKTPHUECKOH MPOHMUUAEMOCTH IAWGL myTeM yjaaJeHHs
BO3MOXKHO GoJbllIero KoJHuecTBa AMINEKTpuka. Heckonbko BapHautos
TaKUX KOHCTDYKUMH H300paxXeHO Ha puc. 41.

HurepecHo 3ameTuTb, 4To B 00.1aCTH pacCIONOXKeHHS OOBLIYHOH 1H-
3JeKTpHUyeckod wad6ul (puc. 39) saeKTpuyecKass MPOYHOCTb KOaKCHAMLHOM

Puc. 41. KoHCTpYKIHH AH3JEKTPHUECKHX WIAHG B XKECTKOH KOAKCHAJb-
HOH JUHUHYU.
a, 6 —mwaf6bl C YMeHbILIEHHbIM [NEeHCTBYIOUIHM 3HAYEHHEM IHAJIEKTPHUECKOH mpo-

HHILaeMOCTH [OHSJEKTPHKA; 6 — ¢ MNOBBLIIUEHHOH 3JeKTPHUYECKOH IPOYHOCTbIO: [ —
CTyNnHUA.
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Puc. 42. U3rubul KoakCHaAbHBIX JHHHHA. Puc. 43. Ilnasubiii u3ru®

a — C KOMIeHcaunueldl OTpaXeHHil TIyTeM YMeEHb- KOaKCHaJ/JbHOU JHHHUH.
IIeHHS1 [OHMaMeTpa LEeHTPaJbHOro INPOBOJHHKA:
6 — TO Xe 3a cueT JbICKH pa3MmepoM O; 8 — 3a-
rOoTOBKa ILEHTPAJbHOTO MNMPOBOJHHKA IJS U3THOa.

AUHUM Gojee yeM B JeCATb pa3 MeHblIe, yeM Ha OJHOPOJAHOM YuacTke
JUHMH C BO3AyWIIBIM 3amosieHHeM. [JOBBIIIEHHOH 3JeKTPHYECKOH TpoY-
HOCTbI0 o6nanaeT waiiba, n3obpaxenHas Ha puc. 41,8, npuyeM rJIaBHYIO
pOJb B NOBLIIEHHH 3/JEKTPUUYECKON TPOYHOCTH HIpaer crTynuua I.
H3ru6sl ¥ MOBOPOTHI KOAKCHAJNBHOrO TpaKTa. M3rubml dcecTKUX Koax-
OMaJbHbIX JHHUE ©06blgHo HMloT yroa 90° (puc. 42). Texnomorudgeku
Npolle H3rOTOBHTh HU3ru6, H300paxKeHHbIA Ha pHC. 42,a, rae B 3arOTOBKAX
BHIPE3al0T Marepuas nof yraoM 90° (puc. 42,8), crubaroT UxX 10 CONpH-
KOCHOBEHHS MJaocKocTefi I 1 2 ¥ CNaMBaioT MO 3THM IJOCKOCTSAM.
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B o6nactn u3rn6a uMeeTcs HEOXHOPOAHOCTb, KOTOPYK Ha 3KBHBA:
JIEHTHOM CXeMeé MOXKHO INpelCTaBHUThb KaK HeGoJbLIYI0 €MKOCTb, BKJIOUEll-
HYI0O B JIMHUIO T1apaJaJenbHo. Jlna ee kommeHcanMu B o6JacTd u3ruba
YMEHbIIAOT JOHAaMeTp LeHTPAaJbHOTO TPOBOAHHKA MO0 pa3mepa d
(puc. 42,a0), uaM nHenaloT JBLICKY Ha LEHTPAJbHOM INPOBOJAHHKE pa3Me-
pom 6 (pnc 42,6). B 3aBucumoct#H oT pabouero gmamas3oHa YacTOT H
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Puc. 44. Ckauok pasmepoB KOaKCHAJbHOM

JIMHUH.

a — CTPYKTypa 3SJEeKTPHYECKOro T1oJis BOJH3H
Ckayka; 6 — 3KBHBaNeHTHas cxema; [ -—cpen-
Hsil NHHUA B o0OJacTH cKadyka; S — o6GJacTh Cy-
HIeCTBOBaHHs1 BbLICHIHX THIICB BOJIH.

BOJIHOBOTO COINPOTUBJIEHHS JUHUM pa3Mepnl d; M § Heob6xoaumo non6u-
paTth 3KCIepHMeHTa/bHO. JlJs OpUEHTHPOBKH, HalpHUMep, B JUHHH C BOJ-
HOBHIM conpoTusaeHueM 70 Om d,=0,26D, § =0,14D.

Bo3MoXXHO H3roTOBJEHHE M NJABHBIX NOBOPOTOB KOAaKCHaJbHOHN JH-
Huu (puc. 43). B sToM ciayuae XesartenbHO, 4TOGH panuyc noBopoTa R
6bl1 paBeH Ao/2m uau 3Mo/2m, rae Ao — cpenHAsd OJIMHA BOJIHBL pabouero
nuana3zona. Ilpu Takux 3Hauenusx R oOTpaxKeHHA OT NOBOpoTa MHUHH-
MaJIbHHI.

CxauoK pa3MepoB MOMNEpPeYHOro CeyeHUsl — BaXKHbIH 3JIEeMEHT KOaK-
cuaapHoro TpakTa. OH ofpasyercsl, Korga HeoO6XOIHMMO COYJIEHUTb IBe
JUHHH € pa3HBIMH BOJIHOBBIMH COMPOTHBJIEHUSIMH HJM TNEpedTH C JIMHUH
OJIHOT'O CEYeHHUS Ha JIMHHMIO APYTOro INONepeyHoro ceyeHus.

B o6sacTH cKayka CHJIOBblE JIMHHH 3JIEKTPUYECKOTO TMOJIST HCKPHUB-
asdiorcs (puc. 44,a) Ttak, 4TO Kaxjaas CHJI0Bas JHHHA MOAXOAHMT MO HOP-
MaJii K MeTa uIHueckofl moBepxHocTH. C TOYKH 3DEHHS TEODHH 3JIEKTpO-
MarHyTHorq nosst Q6JsacTh S, rae CHJQBblE JHHHH OTJIHYAITCA OT CHJO-
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BblX siMHMi noad BoaHbl TEM 1ia oanopoanoM yuyacTke JIMIIHH, BJsIeTCH
06J1aCThI0 CYLIECTBOBANHUSA BBICIUHX THMNOB BOJI. AMIJHUTYAbl 3THX BOJIH
MaKCHMaJblibl BOJIM3H CKauka MW OBICTPO yObIBAIOT NPH yAaJelNHd OT Hero,
MOCKOJIbKY BBICUIME THNBl BOJII OOBIUNO SBJSIOTCH UePacnpOCTPaHSIOLIH-
Mucsl. DT0 yObIBaHHE aMIIUTYJ NPOUCXOJHT 3HAUMTEJLHO OBICTpEE B CTO-
POHY JIHHUH C MEHBUIUM IONEepeUHbIM CeuelHeM.

Kax BugHo u3 puc. 44, 371eKTpOMariuTHele 1M0Js BBICUIHX THIOB CTa-
HOBAITCA NpeHeOpeXXHMO MaJibiMH B JIMHHH MeHblIero NOINEPeYyHoro ceye-

(buga Gebwuna korijcob
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Puc. 45. HauGoJsee wuacto Puc. 46. KonycooOpasHblii mnepexon
BCTPEYAIOLIUHACA CKayo0K TO- C KOAaKCHaJIbHOH JIMHHH OJHOTO IIO-
IepeyHblX  CeueHHH  Koak- IepeYyHOro CeYeHHsT Ha JApYyroe ¢ Mo-
CHaJIbHBIX JIMHHH. CTOSIHHbIM BOJIHOBBIM  COIPOTHBIJIE-
HHUEM.

HHS Ha PAacCTOSIHMM OT cKauka S;, GosblieM 3a30pa MeXAy NPOBOJHHKA-
MU JHHHH, T. €. Gosbwie (D1—d1)/2, a B aMHH1 GOJBLIETO MOMNEPEYHOTO
ceyeHus — Korjga S, OoJsblie yem JBa 3a30pa, T. e. Se>(Dy—dz). D1H
HEepaBEHCTBA BaXKHbl ¢ TOUYKH 3pPEHHS BO3MOXXHOCTH DPAcCIOJIOXKEHUS Opy-
THX HEOJNHODPOAHOCTEH, KOTOophle KeJaTeJbHO pacnoJaraTe OT CKayka Ha
paccTosIHUAX, OoNbIINX, 4eM S| u S,.

C TOYKH 3peHHSI TEOpPHH Uened HeOAHOPOAHOCTb BOJM3U cKauka MOXK-
HO NpeACTaBUTb Ha 5KBUBAJEHTHOH cxeMme B BHJe eMKocTH C, BKJIOYEH-
HOM Ha cpenHel JsuHUM ckauka (puc. 44,0). 3HaueHHe 35TOH €MKOCTH
MOXKHO OMNpeNlesUTh MO CNpPaBOYHHKAM, YINOMSAHYTHIM B CIIHCKE JHUTepaTy-
pbl. BaxXHO OTMeTHTb, UTO B GOJIBLIMHCTBE NPAKTHYECKHUX CJjyyaes, KOrja
BBINOJIHAETCST HEPABEHCTBO Ag>4D,, emKocTh C He 3aBHCHT OT YacTOTHI.

Ha puc. 45 nokasan HaufoJiee 4acTO BCTpeUalOIIHHCSA CKadOK moTe-
pPEeYHBIX CeueHWH KoakcHaJbHbIX JgauHub. Hdas womneHcauuun emroctu C,
T. €. IJIf YCTPAHEHHS OTPaKEHHOH BOJIHBI B CAV 1a€ PaBEHCTBA BOJHOBBHIX
conpotuBgaeHud (Zo1=2Zo2), HEOGXOLHMO BK/IUHTb IOCIET0BATEbHO
B JIMHUIO ONpeJesieHHYI0 HHIYKTHBHOCTb, T. €. NPABHUJbHO ONPEIEJUTh
paccrofaHue O. B OOJBIIMHCTBE NpPaKTHUECKH BCTPEYAIOUIMXCH CJyyaeB
€ NOCTaTOYHOH TOYHOCTbIO MOXKHO NpuHsTh 6=0,1D,.

Konycoo6pa3Hbiit nmepexon noxkasan Ha puc. 46. OH nossoJisier 3Ha-
YHUTEJbHO CHHU3UTb OTPAXKEHHS OT Iepexojfa 1Mo CPaBHEHHIO CO CKayKooO-
pPa3HbBIM TEpPeXO0J0M M CYIIECTBEHHO MOBLICHTbH €ro 3JEKTPHUECKYI0 NpPOU-
HOCTb, TaK KakK B HeM HeT ocTpblx yruaoB. KoHycooOpasHbifi yuacTok
nepexosa HMeeT MNOCTOSIHHOE IO JJIMIe BOJIHOBOE CONPOTHBJENHE, €CJH
KOHYCbl HApyXHOTO M WEHTPAaJbHOTO NPOBOJHHKOB HMMeEIOT 0O6LLyi0 Bep-
wuHy. Hns yMeHbIleHHSI OTpaXKeHHMH OT MeCTa Ilepexola K KOHYCHOR
JUHUH BepUIMHY BHYTPEHHEro KoHyca HeOoO6XOJHMO IepeMecTUTb BIJyOb
JHHHUH C MEHbLIMM TONEPeYHBIM ceyeHHeM Ha pAacCTOsHWe, ompelesasemoe
3KCIEPUMEHTaNbHO,
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BonuoBoe COnpoTHUBNEHUE KOHYCHOH NWHUA Zox MOXKHO OIPEIE/IHThb
no rpabuky, NpUBeJIeHHOMY Ha pHC. 47.
Ecay NJuHY KOHYCHOH yacTH B3STb DABHOH YETBEPTH IJHHBI cpelHed
BOAHB paGoyero auamna3oHa, TO MOXKHO €€ HCIO/Nb30BaTh KaK 4YETBEPTh-
BOJHOBOM TpaHcPopMaTOp AJAS COTJAACOBAHUST JUHWA C PasHBIMM BOJIHO-
BEIMM COTPOTHBJAEHHSIMH Zois U Zo2. B 3ToM cayuae Zox HOAXKHO GbITh

paBuo ¥V Zo1Zos.
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Puc. 47. Tpadux nasti onpeneseHHss BOJHOBOI'O CO-
NPOTUBJIEHUST KOAKCHAJNbHOW KOHYCHOH JIMHHH.

Pa3sseTBienns, AByX- TpexuueiidoBoie Tpancdopmartope. IIpumep

K 48. KomIencauus
OTPaxKeHHUH B OCHOBHOM TpPAaKTe, DPACHOJOXKEHHOM cJ/ieBa M CIpaBa OT

HOCTHUTaeTcss TIpUMEeHeHueM

HEOTPAXKAIOLIETr0 pPA3BETBJAEHHS TIPDUBENEH Ha pUC.

Pa3BETBJIEHUA,

HeOOpbILIOTro

YTOJILIEHHS
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B 06/1aCTH COeJHHEHHsS] LeHTPaJbHHX TPOBOAHHKOB. Pa3Mepnl mpUBeIEeHb
a5t 70-0OMHBIX JHHHH.

B 6okoBoM mJede pa3BETBJEHHS MOXeET OLIThb YCTaHOBJIEH KODOTKO-
3aMBIKAIOWHKE ToplieHb., Torma Bce ycTpoicTBO GyleT peaKTHBHBIM ma-
pasienbHbiM wiefidom. Ecan aBa takux wsefipa BKIOYHTL B OCHOBHOM
TpakTe Ha PACCTOAHHM Ao/8, a TpH wvIeHpa — HA PACCTOAHHH Aof4 npyr
OT Apyra, TO MOJYYHTCS ABYX- HJIH TpexXuuleiipoBblii TpaHChopMaTOp.

C nomompio TpexuuiefidpoBoro TpaHchopmaTopa MOXKHO COTr/acoBaTh
mo6y10 HArpysKy B OCHOBHOM TpaKTe, noAGHpast COOTBETCTBYIOLIHM o6pa-
30M JJHHY Kaxjuoro uuieiida. B cayuae asyxused¢poBoro TpaHcpopMma-
Topa GoJibliHe OTpPaXKeHHS B OCHOBHOH JIHHHH MOXKHO YCTDAHHTb, €CJH
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Puc. 48. Heorpaxalomee pas- Puc. 49. 3xcnonenumaabHas co-
BEeTBJIEHHE KOaKCHaJbHOH JIHHHH. rJlacCBaHHAas OKOHeyHas Harpys-

Ka KOaKCHaJIbHOW JIMHHUHU.

€CTb BO3MOXKHOCTb IlepeMelllaTb MeCTO €ro BKJIOYeHHS B OCHOBHOM TPaKT
Ha pacctosinne Ao/8—Ao/4. EctectBenno, uem Goapmie KCBH B ocnoBHOM
TPpakKTe M0 COI/NACOBAHHUS, TeM YyiKe MOJydYaeTcs TOJOCA COTJAaCOBAHHA H
TeM KDHTHYHe€ HAaCTPOHKa PEaKTHBHbIX 11JeHoB.

ATTeHl0aTOpel M CoriacoBanHble Harpy3ku. IIpunnun paGoTs mepe-
MeHHOro TOTJIOIAIOIIero aTTeHI0ATOpa C NPUMEHeHHeM NJOCKOCTHOH JiH-
HHH paccMoOTpeH Ha cTp. 58.

B oTanMyme OT moJBIX BOJNHOBOJAOB IIHPOKOE MPHMEHEHHE B KOaKCH-
aJbHBIX TPaKTax HaXOAAT (PHKCHPOBAHHBlE ATTEHIOATOPH M OKOHEYHHE
COrJlaCOBaHHbBI€ HarpysKH, BHIMOJHeHHble Ha pe3uctopax. KoueuHo, smech
ClellyeT HCIOJb30BATb MaJjorabapuTHble Ge3bIHIYKUHOHHBIE PE3HCTOPH
tana MJIT nan YHY ¢ TouHbiM 3HauenHeM CONPOTHBJEHHS. 3HAUYCHHSA
3THX CONPOTHBJEHHH XOMKHB ObITh GJH3KH K 3HAUYeHHSIM BOJIHOBHIX CO-
NPOTHBJEHHH KOAKCHAJIbHBIX JUHHH, T. €. 256—150 Om.

OxoHeuHble Harpy3kd— MOTYT ObITh BHINOJHEHB TNYTeM BKJIOUEHHS
OMHYECKOI'0 CONPOTHBJEHHSI B IeHTPAJbHBIH NPOBOAHHK KoaKCHaJbHOM
JuHHH. Hanbosee WHPOKOMOJOCHH TaK Ha3biBaeMble SKCIOHEHI(HAaJbHbIE
Harpy3ku (puc. 49), y KOTODHIX HapyXHBIH NPOBOAHHK KOAaKCHAJbHOH
JUHHH HMeeT B NPOJOJbHOM CeueHHH BHJ SKCIOHEHTHI, T. e.

Zy [O : 60
D,Kezdexp( °éOM] ?):de .

66



B KaXXI0M mnomepeyHOM CeyeHHH 3KCNOHEHUHAJbHOH JMHHM Ha pac-
CTOSIHUM X OT KOPOTKO3aMKHYTOro KoHua (pHc. 49) KoakcuasbHasi JHHHA
Harpy»eHa Ha aKTHBHOE CONDOTHUBJ/IEHHE, PABHOE CYMMe IOC/eI0BaTEJbHO
COeIMHEHHBIX compoTHBJAeHHS R, paBHoro uactu Ry, Ha nmanHe [—x:[R=
=Ry (l—x)/l], u conpoTHUB/JEHHUST 3KCNOHEHIHAJbHOH JUHUH B CEUEHHH X,
PaBHOTO Roke, TpHueM R+ Roxe =Z,.

[Ipn KOHCTPYMpPOBaHHH 3THX HArpy3ok Heo0Xx01MMO obecnedHTb 1no-
CTOSHCTBO JMaMmerpa d B 06JacTH pe3UCTOpa ¥ PABHOMEPHOCTb <COIPO-
TUBJIEHHSA ca0sd Ha gauue [, Kpome Toro, AJauHA 5KCNOHEHUHAJBHOH JUHHH
IOo/MKHA OBITb He CJOUIUKOM MaJoi, T. €. noJXKHa OwTh O6oJbiie D
B 2—3 pasa.

Puc. 50. DxBuBajeHTHbie CXeMbl (HKCHPOBAHHOTO
ocaaburens.
a — [1-o6pasnaga; 6 — T-o6pasuas.

®uKcupoBaHHble ocaabuTeny, a TakxKe SYEHKH NepeMeHHBIX aTTeHI0a-
TOPOB CO CTYNeHYaTHIM H3MEeHeHHeM ocaabJeHHsi Ha OMHYECKHX COTNpo-
THUBJIEHUAX MOTYT OBITb pacCYHTaHbl Ha [aHHOE 3HaueHue ocjabJeHus
KaK LENOYKH ¢ COCPeIOTOUeHHRIMH conpoTuBaeHusamu. J[as storo pac-
CMOTPUM 3KBHBaJIeHTHHIE cxeMbl puc. 0.

Ilycte Ham 3apmaHo 3HayeHHe ocnabneHus N 1B Ha yuacTke ot
ceuenuss Ab no ceuenusi BI'. Hano onpenenuts comnporusgaenus R; u Ry,
Hanpumep, IT-o6pasHoli cxeMbl Tak, YTOOBl CyMMapHOE CONPOTHBJEHHE,
noaKJ/AlOueHHoe K ToukamM AD, paBHAJOCH BOJHOBOMY CONDOTHBJIEHHIO
KOaKCUaJIbHOH JUHUHM Zp, a HaNpsKeHHe Ha NPaBOM CONPOTUBIEHHH R
OblJIO HACTOJNIBKO MeEHbIE, YyeM Ha JIeBOM CONPOTHUBJEHHH R, XKaK eClH
On MomiHocth CBY curuasa npu mepexofe ot ceuenusi Ab Kk ceueuuto BI'
yMmenbwinaace Ha N 1B. DTo nepBoe ycioBue 1Jsi pacueTa TlapaMeTpoB
9KBHBAJIEHTHOH CXeMBl.

Pacuer conporuBsennii R; U R, OObYHO TIPOBOASIT, CuMTasi, YTO
K KieMMaM Bl nopmk/jiooueHa cOrjiacoBaHHAasi KoaKcHa/bHasi JHHHS, T. €.
MOIK/AIOYEHO aKTHBHOE CONMPOTHBJ/EHHE, PaBHOE BOJHOBOMY CONpPOTHBIE-
Huio Z,. B maHHOM ciyuae pacueT MOMKHO BECTH TaK Xe, KaK U B CXeMe
Ha MOCTOSIHHOM TOKe.

[To sanannoMy 3uauenuro N B geuubenax HeoO6XOAHMO OmNperesNHTb
ocn}sﬁnenne MOILHOCTH «B pasax» Np (cM.ctp.6, 51). Torna (Ui/Uz)2=
= Np.

JIpyruM ycjoBHEM pacueTa CONDOTHBJCHHH SIB/ASETCA TO, UTO B CXe-
me Ha puc. b0 k kaemmam Ab BMecTo ocsaburensi QOMXKHO ObITh TIOA-
KJ/II0UeII0 COTMPOTHBJEHHE Zj.
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M3 pacCMOTpeHHBIX [BYX YCJIOBH)i MOXHO TOJYYHTL CJaeldyOIHe
pacueTHbie (OpMYJBl NS COnNPOoTHBJAeHHHE R; u R, Il-o6pasuofi cxemsl
(puc. 60,a):

R — VNp +1

1 OVNp'——I'
2

R, — Ri |

Ry\? |
(z) -
AHaNOrHYHBIM TIyTEM MOXHO BHIBECTH pacuyeTHHe GOPMYJB W IS
T-o6pasnoit cxembl, w3oGpaxennof Ha puc. 50,6.
JleTekTopHbie roJioBkH, [IpuHUMN YCTpORCTBA NETEKTOPHBIX TOJOBOK
B moGofi JMHMM Tepegauu ogunakon., Heo6xonuMo o6ecreyuTb 3aMKHY-
Tolli nYTb KaK BBHICOKOYACTOTHBIM TOKAaM, TaK M BHIIPAMJEHHOMY TOKY —
NOCTOSIHHOMY HJIHM TOKY HH3KOH MACTOThl. 3aMKHYTHIH mMyTb BbICOKOUAC-
TOTHBIM TOKaM OObIYHO. O6ecneuxBaeTcss 4yepe3 KOHIEHCATOpP €MKOCTbLIO

HECKOJIbKO enMHHI NHKodapan. [lo BeIpsMJeHHOMY TOKY HeOB6XOAHMO
HMeTb 3aMKHYTYIO ra/jibBaHUUYECKYIO ILIETb.
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Puc. 51. TlpunnunmanpHasi KOHCTPYKTHBHAs CXemMa HeHa-
CTpauBaeMoOd KOAKCHAJbHOW JETEKTOPHOH TI'OJOBKH.

1 — ocHOBHAf KOaKCHaJNbHasl JHUHUS: 2 — KPHUCTAJJHUYECKHII [eTek-
TOp; 3 — BLICOKOYACTOTHBLIH papoccenb; 4 — HHU3KOUACTOTHBLIH KOakK-
cHAJILHEBIE pasbeM (ONdg MNOOKAIOYEHHUSs ocHuagorpada HIH MHKDO-
aMrnepMmeTpa).

JonoJnuTteabdpIM TpeGOBaHWEM K JETEKTOPHBIM TOJIOBKAM dBJSETCH
TIPEAOTBpAlleHUe NOMagaHus BBHICOKOYACTOTHHIX TOKOB BO BHEIIHIOIO lelb
TOCTOSSHHOTO TOKAa, a TOYHEee — B H3MEpPHUTe/]bHbIH NPUOOpP WJIH BO BXOA-
Hple wemu ocuuagaorpada. C Apyroi CTOpoHbl, HeOOXOOHMO OOECIednuTh
npu maHumoM ypoBue MomuocTH CBY KonebaHuit IPOXOXKIEHHE MaKCH-
MaJbHODO BLICOKOYACTOTHOIO TOKa uepe3 JeTeKTop. DTo TpedyeT pacro-
JOKEHHs JeTeKTopa B 06JacT# MaKCHMyMa BBICOKOYACTOTHOIO TOKA.

Haxonen, uto6rl paGoTa meTeKTOPHOH IOJOBKH He 3aBHCeNa OT 4a-
CTOTHI, T. €. 4TOGH JEeTeKTOPHAA roJoBKa paboTana He3aBHCHMO OT YPOB-
Hg corjacosanus B tpakte, KCBH gmerektropunoit ronoBKM B BbICOKOYAC-
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TOTHOM TpaKTe A0JxeH OblTh BO3MOXKHO ayuimiuM. ITocnennee sBasercs
NOBOJIbHO CJOXKHOM KOHCTDYKTUBHOHM 3anayell, mMpUMephl YCMNEIIHOTo pe-
ILIeHHST KOTOPO# MOSIBUAMCH JHIIb B TIOCAENHHE IOIBI

Ha puc. 51 mnpencraBieH cXeMaTHUeCKHH YepTexX HellepecTpauBae-
MOJ KOaKCcHaJbHOH NEeTeKTOPHOH TOJMIOBKH. B Hell BBIMOJHEHB YKa3aHHBIE
Bbillie TPeOOBAHMS.

HenocratkamMmu 3TON LEeTEKTODHON TOJOBKM SBJSIOTCS €€ CpaBHUTE/b-
Hast Y3KOMOJOCHOCTb, TAK KaK HJMHA BBICOKOYACTOTHOrO Apoccess paBHA
Ao/4, rne Ao — cpenusis BosHa pabouero guama3oHa, a TakxKe TIIOXOe CO-
raacoBanue c BbIcoOKoyactoTHbiM TpaktoM (KCBH=2-+3), tak xak co-
MPOTHBJIEHUE NETEKTOPOB B HANpPaBJEHHH TPONYCKAHWUS TOKa DaBHO He-
ckoabko coten OM, T. e. LasNeKo OT BOJHOBOTO COTIPOTHBJEHHSI KOaKCH-
aabHoil aunuu. Uurarenio mone3Ho NpPOCAeAWTb Ha puc. S5l 3a myTtsamu
BBICOKOUACTOTHOTO W BBIIPSIMJEHHOTO TOKOB, CUMTasi, MTO CJeBa OT pPH-
cyuka uMeercd CBY reneparop., y KOTOpPOro MeK1y HapyKHbIM H LeH-
TPaJbHBIM TIPOBOJHMKAMH KOAKCHAJLHOH JIMHUM MOAKJIOUEHO BHYTPEHHee
CONMpPOTHBJEHHE, PaBHOE BOJHOBOMY COINPOTHUBJEHUIO KOAKCHAJbHOM JIH-
HUM, a K HU3KOUACTOTHOMY KOaKCHaJbHOMY PasbeMy IOJK/IIOUEH MUKPO-
aMIepMerp, uepe3 KOTOPHIH TakxKe obecleyeHO IPOXOXKJIEHHe BHIIPSAM-
JEHHOTO TOKAa OT HAapYXKHOTO MPOBOAHHKA K BHYTPEHHEMY.

PaccvoTtpum paboTy BbIcOKOYacToTHOro apoccens (puc. 51). Bxon-
HOE CONpPOTHBJEHHE KOAKCHAaJbHOW JHHHHM B TOYKAX @b paBHO CyMMe
BXOMHBIX COTNPOTHBJEHHH MeXIy TOukKaMu a8 u 86. BxomHoe compoTus-
JIeHHe MexXJIy TOUKaMU 80 CTPeMHUTCs K GeCKOHEYHOCTH (T. e. B HXeCSATKH
¥ COTHH pa3 6oJblie BOJHOBOTO CONPOTHUBJIEHHS JHHHH), TaK KaK IJMHA
IPOCCeSsi PaBHA YETBePTH JJHUHBI BOJHBI B CBOOOJHOM IIPOCTPAaHCTBE Ha
cpenneit yactore pabouero amanasona. K stomy 60JblioMy CONPOTUB-
JIEHHIO TOTKJIOUEHO TIOCI6810BaTeJbHO HeOO0MbIIOE CONPOTHBACHME (MEKTY
TOYKAVIH aB8), PaBHOE BOJIHOBOMY COMPOTHBJEHHIO KOAKCHAAbHON JMHWH,
BHYTPEHHUH NPOBOMTHUK KOTOPOH SIBISIETCS 4aCThIO APOCCesi MeXAYy TOU-
Kavu 8 W 0, a HapyXHbI — Mex1y ToukamMu a u e. CjenoBaTtenbHO,
B 06J1aCTH OTBETBJEHHS KOAKCHAJbHOH JIMHHUM K W3MEPUTEJbHOMY IIpH-
6opy, TIe OTMeueHbl TOUKH @, 8 W 6, UMeeTCsT y3eJ CTOsUeil BOJHBI BBI-
cokouactoTHOTOo ToKa [l03TOMY B KOaKCHAJbLHYIO JHMHHIO, PAaCIOJOXKEH-
HVIO MeXIy TOUKAMM @ M 2, HE OTBETBJSETCS BBICOKOUACTOTHAS 3HEPTHS.
OToMy CcHocOOGCTBYeT elle W TO. YTO BXOJHOE CONDOTHBJEHHE MeXIY
TOYKAMH Q@ W 8 MeHbllle BOJHOBOTO 'CONPOTHBJEHHS 3TOH JHHWM 3a cyeT
TpaHC(HOPMAUUHN CONPOTUBJEHHUS U3 TOUYEK 20 B TOUKH Q8 Wepe3 UeTBEePTh-
BOJIHOBBIIT TpaHChHOPMAaTOp C OUEHb HM3KHM BOJHOBBIM COMPOTHBJIEHHEM
(cMm. dhopmyay nast Zox Ha ctp. 65).

ITpencraBnennas Ha puc. 51 HenacTpamBaeMasi IE€TEKTODHAs roJI0OBKA
VIOBJETBOPHTEIbHO paboTaeT Ipu H3MeHeHWH uyacToTel Ha 10—20%.
CyuiecTBYIOT TaxkKe HaCTpauBaeMble [ETEKTOPHBIe TOJOBKH, Yy KOTOPHX
nytem noictpoiiku yupaercsa moayuutb xopownit KCBH B BricokouacToT-
HOM TpaxkTe, HO TOJbKO B Y3KOM AMaNa3oHe YacToT.

KOAKCUAJIbHLIE KABEU

Koakcuanbuble xabenn, npennasnauennsle nas pa6orsl B CBU nua-
na3oHe, HA3bIBAIOTCA ellle PalHO4aCTOTHBIMU KabeasiMu. DTo rubkue Ko-
aKcuaJsbHble MHHHH. OHM NPUMEHSIOTCS He TOJbKO B METPOBOM, JeLHMMeT-
POBOM ¥ CAaHTHMETPOBOM AMaNa30Hax BOJH, HO U Ha AJMHHBIX, CPEIHHX
¥ KOPOTKHX BOJIHAX PAZMOBEIATENbHOTO AMAaNasOHa, a TaKxke BO MHOTHX
HM3KOYAaCTOTHBIX YCTPOHWCTBAX CHUCTEM ABTOMATHKM M TeJEeMEXaHHKH.
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ITo TOCT 11.326.0-71 panmnouacToTHble Kabesn pa3fensloOTCs Ha TPH
tuna: PK — paanoyacToTHble KoakcHa/bHble kKabean; PC — paanouacror-
Hple Kabead CO CNHPaJbHBIMH TIPOBOXHHKAMH, LEHTPAJbHHH NPOBOMAHUK
y HHX HMeeT BUJ IIPOBOJIOUHON MeTanaHueckoit cmupaau; P — panno-
JaCTOTHbIE CHMMETPHUHBIE KaGejH, ABYXXKHJbHbBIE HJIH M3 JABYX KOAaKCH-
aabHbIX map [JI. 5.

TTocnenHue ABa THIA TPHMEHSIOTCS CPABHUTEJNBHO PENAKO, H Mbl HX
paccMaTpuBaTh He OyHeM.

Hns kabeaefi PK ycraHoB/ieHb cjaefyiomiie HOMHHaJbHble 3HAYEHHSA
BOJIHOBHIX conpoTuBienuin Z,: 50, 75, 100, 150 n 200 Om. HauGoaee
IIHPOKO mpuMeHsioTcs Kabesn ¢ Zo, paBHbM 50 B 75 Om.

Ha puc. 52 mokasaHo ycTPOHCTBO PaAHOYaCTOTHOTO KOAaKCHAJbHOrO
ka6ensd. OH COCTOMT M3 YeThIpeX OCHOBHBIX 3JE€MEHTOB: WLEHTPaJjJbHOro

. npoBoaHuka I, usonsiuuu 2, om-

1 2 3 4 3 JeTKH 3 H 3alUTHOH IH3JEeKTPH-

yeckol obosouku 4. Paccmorpum
35TH 3JIeMEHTH B OTHEJbHOCTH.

LlenTpanbHbli NPOBOIHHK
B mnojaBasiiomieM G0JbIIHHCTBE
cayd4aeB — MEIHBIA H CIJIOLIHOH,
W jguwe npu GoablioM xuamerpe

Puc. 52. Cxema ycTpoiicTBa panHo- (6o1ee 5—6 MM) — 6HMeTaJIH-
9acTOTHOTO Kabenss €O CIVIOWIHOH  gecKMil: CTaJbHOM,  MOKPHITHI
H30JISIIHEN. CJOEM MeaH TOJILMHHOH O0KOJIO

1 — negrpanbﬂbm n(DOBO)IHHK:ﬁ 2—muzo- 0,00 mMMm. ag nosbillieHHs THO-
s § CNICTX (RepYANMR MDOSOL  kocTH B OTACBHMX THTAX KaGe-
060J09Ka. JIEHU NIPHMEHAIOT HEHTPAJbHBIA

NPOBOJAHHK, CKPYuYeHHBIH M3 He-
CKOJMBKHX (0OBIYHO H3 CEMH) MPOBOJIOYEK.

JuameTrp LEHTPAJbHOTO TPOBOAHHUKA HOPMHUPYETCS H BBIIOJHSIETCS
¢ xXecTkuM gonyckoM *0,01 mm.

H3onguud. BaxHeiM apameTpoM pagHoyacTOTHBIX Kabenel sBJjseT-
cst HarpeBocToiikocTb. Ilo 3ToMy mapaMerpy pasanuaior xabenu oOBMHOM
HarpeBOCTOHKOCTH '(pabouasi TeMmmepaTtypa HX Ipas<<125°C), noBblueH-
Ho# (Tpas=126-+2560°C) u Bricokoi Harpesocroiikoctu (Tpas>250°C).

OCHOBHBIM THNAM H3O0JSLHH IO UX HATPEeBOCTOMKOCTH, MPHUMEHSEMO-
MY MaTepuajy ¥ KOHCTPYKIHMH IPUCBOEHH cjaeAylouue IHppoBule 060-
3HAyeHHUs:

I — cnaomHasi H30a9UUsA OOBIYHONH HArpeBOCTOHKOCTH, OCHOBHOH Ma-
TepHaJ — MOJH3THIeH; Z — CIJIOIIHAS W30JSUUS NOBbILUEHHOR Harpeso-
CTOMKOCTH, OCHOBHOH Marepuas] — moauTerpadpropatHien (¢Toponaacr);
3 — noayBo3AyIIHAA H30JALUS OOLIYHOH HArpeBOCTOHUKOCTH, B KOHCTPYK-
IHH KOTOPOH HMeITCH 0cobof (HOpPMBI MOJHITHIEHOBLIE H30JSTOPHI, 3a-
HHMaIOHe MeHbLIYI0 yacTh ofbema (0koao 13%) MeXay LeHTpaJbHBIM
IIPOBOJIHHKOM M HAPYXkKHOH OIMJIETKOH KOaKCHAaJbHOro Kabess.

Hsonsuuo noxpa3gensioT Ha TPH OCHOBHBIX BHIA: CIJIOUIHYIO, NO-
JyBO3AYIIHYIO H BO3IYILIHYIO.

HawuGonee yacto cnjiomHy0 M30JSUHIO BBITOJNHSIOT H3 TIOJHITHIEHA,
KOTOPBIH HMMeeT MaJyl 3aBHCHMOCTb 3JIeKTPOU3OJASALUOHHBIX CBOHUCTB OT
yacTOTHl (cM. Tabua. 7) Bmaoth qo CBY gumana3ouna, J0CTaTOUHYIO MeXa-
HHYECKYIO NTPOYHOCTb M HEBBICOKYIO CTOMMOCTb. Kpome TOro, mJst moOJH-
STH/IEHA XapaKTepHa [POCTOTA TEXHOJIOMUYECKOro Mpolecca HaJOXKEeHAS
H30J5IUMY HAa LeHTPaJbHbIH TIpOBOJHUK.

Hnss CBY xabeneil npuMeHSIOT TaK Ha3blBaeMbll CTaOUAU3HPOBAHHBIN
noausTuMeH. Paboune TemmepaTypsl Takux kKabenaeil or —60 po +85°C.
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HarpeBocTOAKOCTD TOJM3TUIEHA MOXHO elle CYUIECTBEHHO TIOBBICHTb,
eCJIH [ePEeBeCTH €ro B TepPMOPEaKTHBHOE COCTOSHHE TIyTeM PaIUOaKTUB-
Horo ob6.yueHus. Toraa ero pabouas TeMmmeparypa MOXKET JIOCTHraTh
150—160 °C u kparxoBpeMenHo — g0 200 °C, T. e. 870 yke kabeau ¢ mo-
BHILIEHHOH HAarpeBOCTOHKOCTBIO.

Onnako raaBHBIM MaTepHaJoM JJs KabeseH MOBBILIEHHOH HarpeBo-
crofikocTH (Tpas mo 250 °C, a xkparkoBpemeHHOo — mo 400 °C) aBasercs
¢droponaact. dTa H30JALUUA MOXKET OBITb HJAU CILIOWIHOH, MOJYYEHHOMH
BBIIPECCOBKOH, HJH MOXeT ObITh HaBHTAa Ha LEHTPAJbHBIA TPOBOAHHK
B BHJE HECKOJbKHX CJOEB JIEHT, MPHUeM MeXKAy CJ0SIMU MOXKET OHITh
TIpOMa3Ka H30JSALHOHHOH XHIKOCTHIO,

HHTepecHo oTMeTuTb, uTO npu TeMueparypax 290—327 °C assexrpo-
HU30/AUMOHHble CBOHCTBA (TOpomaacra pPeskO YXyAWIalOTCd, HO TIPH
OXJIaXJIeHHH BOCCTAHAaBJHBAIOTCH.

Kabesn BHICOKOR HArpeBOCTOAKOCTH HMET B KauecTBe H3OJALHUHU
AM3JEKTPHK ©3 TIPeCcCOBAHHOH oOKHcH MarHus. Palouass Temneparypa
300—600 °C, nmpuuem ueM OHa BHIIIE, TEM TIIaTeJbHee HeoOXOLHMO cCJe-
IUTh 33 LEJOCTHOCTbIO 3ALIMTHOrO MOKPBHITHS LEHTPAJbHOTO NPOBOJIHHKA,
MPH TIOBPEXKIEHHH KOTOPOro MPOHUCXOAHT €ro ObICTPOE OKHCJCHHE.

Huamerp D (puc. 52) no H30JAALMH AJS NEPBOH M BTOPOH rpyimn
HarpeBOCTOMKOCTH HOPMUpYETCsl, npuueM Haubosee MUPOKO HPUMEHSIOTCH
Kabead co caenyouidmu 3Hauenusimu D : 3,7+0,15; 4,6+0,2; 7,25:0,25;
9+0,3 u 11,54+£0,3 mMm.

[TonyBo3nymHas .(BO3AYLIHO-NJAaCTMAcCOBAsl) H30JALUA KOHCTPYK-
TUBHO BBINOJIHSIETCA B BHIE TOHKOCTEHHOH H30JAIMOHHOH TPyOKH, Ha KO-
TOPYI0 HaJlOXeHa OIlJeTKa, T. €. HapyXHbIH npoBoaHuk Kabeas. Llenrt-
paJjbHbIEi NPOBONHHUK LEHTPUPYETCH B H3OJSILUOHHOA TPyOKe C TIOMOIIbIO
COHpaJd U3 MOJUITHJAEHA HAH (PTOpPOMNIACTa, HAMOTAHHOR Ha LEHTDAJb-
HBEI NPOBOJHHK, NpHYEM HapPYXKHBIH AHaMeTp AU3/JeKTPHUECKOH CIHpaJu
TOUHO paBeH BHYTPEHHEMY JIHAaMeTDy [H3JEKTpHuecKoi TpyOkH. UeMm
6oJblie B o6beMe H30JAIMH BO3AYyXa MO CpPaBHEHHIO ¢ 0ObeMOM OH3JeK-
TPpHKa, TeM MeHbllle JeHCTBYIOllee 3HAaueHHE [OUBNEKTPUYECKOH IIPOAH-
IIa€MOCTH STOH H30JALHH €n. [IpakTnuecku ep='l,1+1,5.

[Tox BO3nywHON H30/ALHEH MOAPA3yMEBAIOT KOHCTPYKLHIO, B KOTO-
pof nu3JeKTpHueckne wwaibpl Haca)KeHbl uepe3 oOmnpejeJieHHbHIE HHTepBa-
Jbl Ha MWEHTpaJbHBIH TPOBOAHUK Kaless, HJIM TpPUMEHEHa CIHpaJb H3
H30JIIMMOHHOIO MaTepHaJ/d, Kak U B TOJNYBO3AYILIHOH H30JALHH, Ha KO-
TOpyio npaAMo 0e3 CHJOWHOA  NHIIEKTPUYECKOH TPYOKH  HaJ0XKeHa
OTIJIETKA.

[ITafiba MoxeT wuMeTb pasauuHyw ¢opmy, H300paxKeHHYIO Ha
puc. 4l,a, 6. Ho HaubGosee yacToO HCNONb3YyIOTCA Wahbbl B BHIE KOJI-
TayKoB, BXOIAILIMX OAHH B APYrod Ha HeboJblUIyI0 4aCTb CBOEH MOJHOM
gauHbl. O6beM 1H3/JEKTPHYECKOr0 MarepHasa B TakoH  KOHCTPYKIMH
cocrasJisferT Bcero Jauib 13% o6beMa H30JALHH. )

CymecTBeHHBIM HeXOCTaTKOM Kabesnefi ¢ BO3AYWHOH U MOJYyBO3-
NYIWHOA H3OJANUAMH SABJAAETCA TPYAHOCTh MOHTAXa H SKCHOJayaTalHH
pa3beMoB. BO/M3H pa3beMa BO3MOXKHO CMEIIEHHE BHUTKOB HU30JSLHOHHOH
cnupanH Had uzoasatopos, 4tro Ha CBY BHocuT GoJbline HEOAHOPOIHO-
CTH. . ,
Onnerka GosbIIKHCTBA PaJHOYACTOTHBIX Kabesell M3rOTOBJsETCH H3
MEJIHbIX, pexe MeIHBIX JYXKEeHbIX HJH MeIHbIX MocepeOpPeHHBIX MPOBOJIO-
uyeK, IHaMEeTP KOTOPbiX dy 3aBHCUT OT AMaMeTpa Kabens mno H3OJALUH
D. Tak, nopu D=295+46 mm d,=0,12-+0,15 MM, a mpu D=
=7,25—11,0 MM dy=0,16—~0,2 mM. Onjerka n0JXKHA pacnoJaraTbcs
NJIOTHO MO U30JALHU.
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OG6bluHO onseTka oAHOCaORHAasA. BaxHBEIM TapaMeTpOM ONJeTKH $iB-
JSieTCS YyroJ OIVIETKH ¢, 00pa3oBaHHBI HaNnpaBJeHUEM IPOBOJOYEK H
NJOCKOCTbIO, TIEPNEHAUKYJASAPHON TIPONOJAbHOH OCH Kabeasi. OnTHMAaJIbHBIM
C TOYKH 3DeHHSI TePMO- H MEXaHHUECKOH YCTOHYMBOCTH ONJETKH SABJSETCS
yroJa o, paBHBIH 45°,

dawuTHas o0ojoyka Kabeas npegoXpaHserT BHEWIHHH TNPOBOXHHK
€ro OT MeXaHHYECKHX IOBPEXKIEeHHH, BO3NEHCTBHS BJATH, XHMHUECKHX
BellecTB H crapedus. [Jas xabenedr co CIVIOWIHOHM NOJH3THJICHOBOH H30-
aduHel; B KayecTBe 00OJIOUKH TPUMEHSIeTCS YePHOTO I(BeTa CBeToCcTabH-
JH3HDOBAHHBIA NOJH3THJIEH, coaepxamuil no 29% caxu. dra oboaouka
He CONEpKUT TJACTHQHKATOPA M COXPAHSAET 3JaCTHYHOCTb MPH TeMmiepa-
Typax or —60 no +85 °C.

JdpyruM MmaTepHanoM AJas 000JOYEK CJAYXKHT IOJUBHHHAXJIOPHIHBIH
nmactukat mapku P-301.

O6osouka At HarpeBOCTOHKHX Kabedeil ¢ (GToOpomaacToBOif H30-
Jsudedl oOBIYHO COCTOMT HJIH M3 CJO0S CONOJHMePa NoJuPTOP3THIEHA
Mapku @-4]1 unn @-40I, uau U3 (HTOPOMIACTOBBIX JEHT, HAJOXKEHHBIX
c nepekpbiTHeM. B nocsennem ciayuae cBepxy SToi OGOJOYKH HMeeTCs
OTJIeTKA CTEKJIOBOJIOKHOM, IOKpPHITass TEPMOYCTOHUHBBIM KPEMHHUHOPraHHU-
YECKUM JIaKOM.

Tommuuna o6onouykun npu auamerpe D=3-+12 MM MoxeT OBITL OT
0,3 no 0,5 MM, ¥ TOoJbKO B «caydyae npumeHeHHst JjeHT — 0,1—0,2 MM,

Mapkun papuoyactoTHbIX Kabedell coCTOAT U3 OyKBEHHBIX H ILH(D-
pOBBHIX 0003HAuUeHHH, KaxJaoe H3 KOTODBIX HMMeeT CTPOro OIpeleJeHHbIH
cMmbica. Ha mepBoM MmecTe pacmnoJsioxkeHo OykBeHHOe 0003HaueHHE panHoO-
yactoTHoro Kabeas PK, namee uyepes nedHc cTaBHTCA 4HCJIO, YKa3blBAIO-
miee HOMHUHAJbHOE 3HAaueHue BOJHOBOI'O CONPOTHUBJEHHUS, 3aTeM IOCJE
THPe — HOMHHAJbHBIH AuaMeTp mo H3ogsauud D (puc. 52) B BHIE ONHOH
UUPpLl, TOJYUEHHOH NYTEM OKPYIVIEHHS JaHaMeTpa H30JSAUHH A0 OJH-
XKaiulero uesoro yucaa. Jajee uepes AedHc CTaBATCHA NBe HJIH TPH LHP-
pbol 6Ge3 pasneneHus. [leppasg ¥3 HHUX o3Hayaer XapakTep HArpeBOCTOH-
KOCTH ¥ MaTepuaJ H30JdLHH, a BTOpas HJH JBe TOCJAeLHHe, €CJH
KOJHYEeCTBO UH(DP — TpH — NOPAAKOBBIH ‘HOMep pa3paboTkH Kabeus. Ha-
npumep, Mapka kKabGems PK-50-9-12 o3nauaer, uyro 310 50-OMHHIH
paaHoyacTOTHBRIA KOaKCHAJbHBI Kabeab ¢ nuamMeTpoM H3oJasudd D, T.e.
C BHYTPEHHUM JHAaMeTpPOM HApYXKHOTO MPOBOAHHKA Y MM; MarepHas H30-
JISIUHH — nosaTHaed (uudpa 1) u Homep paspaboTKH Kabeas — unud-
pa 2.

B Ta6bn. 4 U 5 npuBeneHb mapaMeTphl psila cpenHerabapHTHBIX
DANHOYACTOTHHIX Kalejed IIHPOKOTO INPHMEHEHHS C TOJHITHJIEHOBOH
(rabn. 4) u ¢roponnacToBo#t (TabJ. 5) H30JAAUHEH, HMEIOIHX AHAMeTp
no usoasuuu or 3 po 11 mm.

Coenuuurean pajauouacTtoTHbiX KalOeneH. [lomcoeanHenue panuoua-
CTOTHBIX KalbeJsed K amnmnapaType INPOH3BOAHTCA C IIOMONIbIO COENUHHTE-
lel, KOTophle MOHTHPYIOTCA Ha KoHuax kabeseit. Tlpumep coenunuTtesen
npuBenen Ha puc. 53 mas 50-oMHoro KabGeas ceueHHem 4,34/10 mm, oc-
HOBHBIE pa3Mepsl KOTOPBIX MOKa3aHbl HA pHuc. 38,0.

Ha puc. 53 BuaHOo, uto KabejbHble COENIUHHTENH C OLHOH CTOPOHH
HMEIOT 3JIEMEHTHI, NpejHa3HaueHHble IJs MOHTaxa kKabesas, a ¢ APyro#
CTOPOHBl — Pa3beMbl KeCTKHX KOAKCHAJbHBIX JHHHH, TpeOOBAHHSA K KOH-
CTPYKIHSIM KOTOPHIX paccMoTpeHnl Ha cTp. 60.

[Ipy MoHTaxe coenuHuTeass Heo6XOoAUMO CcTporo cobmawonath pas-
Mepbl TMpHU pasnenke Kabess, HE NONycKas pas3pes3OB LEHTPAJbHOI'O TPO-
BOJHHKA, a TakKxXe H30JALUH NpPH oOpe3Ke OMIETKH U 3alHUTHOH 000-
aoykd. Oco60oe BHHMaHHe He06X0AHMO oOpauiaTh Ha TaliKy, IpH KOTOPOH

72



Ta6numa 4

€L

enTpaabHbiit Pasmep 0Go- Koadbduuuenr saryxauns, lﬁorgﬁgfglf”,fgffl‘;‘f
MPOBOAHHK Tua- JIOUKH, MM BB nbB/M, Ha vactoTe, I'T'L qactore, ['T'1

Mapka kajess ];2231;[? Hony- coggg;gfs-

;ﬁgﬁ; éﬁ?] Er ﬁﬁ; omcnos Om 0,1 1 3 10 0,1 1 3

MM HEHHs
(%)
PK-50-3-11 10,90 | 0,90 3,0 5,3 0,3 | 5043 0,151 0,65 | 1,1 3,0 | 0,25 ] 0,07 | 0,04
PK-50-3-13 17X0,90 | 0,90 3,0 5,0 ¢,3 | 504-3 0,151 0,651 1,3 2,9 10,27 10,071 0,04
PK-50-4-11 11,37 | 1,37 4,6 9,6 0,6 | 502 0,111 0,5 0,951 2,0 | 0,40 0,10 | 0,05
PK-50-4-13 1X1,37 | 1,37 4,6 9,6 0,6 | 5042 0,10 0,5 0,9 2,0 10,40 | 0,10 0,05
PK-50-7-11 70,76 | 2,28 7,31 10,3 0,6 | 5042 0,090,4 0,8 1,5 [ 0,60 0,14 | 0,07
PK-50-7-12 7X0,76 | 2,28 7,31 11,2 0,7 | 5042 0,08 10,4 0,75{ 1,6 | 0,800,201 0,10
PK-50-7-13 70,76 | 2,28 7,31 10,3 0,6 50-4-2 0,07 0,3 0,56 1,2 0,66 { 0,20 | 0,05
PK-50-7-15 70,76 | 2,28 7,31 10,3 0,6 | 50+0,2 | 0,08 | 0,4 0,75 1,7 | 0,6 0,151 0,08
PK-50-7-16 70,76 | 2,28 7,9 11,2 0,7 | 504+0,2 | 0,09 | 0,4 0,8 1,7 { 0,8 0,2 0,1
PK-50-9-11 70,90 | 2,70 9,0 | 12,2 0,8 | 5042 0,07 (0,32 | 0,7 1,5 | 1,0 0,22 10,11
PK-50-9-12 730,90 | 2,70 9,0 ] 12,2 0,8 | 502 0,07 10,350,755 1,8 {0,904 0,22 0,11
PK-50-11-11 71,13 13,391 11,0 14,0 0,8 | 5042 0,061 0,29 | 0,55 — 11,3 0,3210,19
PK-50-11-13 71,13 13,39 11,0 ] 14,0 0,8 | 50+2 0,06 | 0,291 0,55 — | 1,4 0,32 10,19 -
PK-75-4-11 10,72 | 0,72 4,6 7,3 0,4 | 7543 0,10 | 0,4 1,0 2,0 10,381 0,09 | 0,04
PK-75-4-12 70,26 | 0,78 4,6 7,3 0,4 | 7513 0,110,521 1,021 2,3 10,33 | 0,08 0,04
PK-75-4-13 7%0,26 | 0,78 4,6 7,6 40,4 7543 0,1310,55]1,0 2,5 10,3 0,08 | 0,04
—0.6
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] [T pooonsxcenue maba. 4

Jonycramast cpeXHsd

LieHTpasibHEI} Pa3mep 0607104~ Koabouuuent sary xanus, MoumHocTs, KBT, Ha
TPOBOHHK Iua- KH, MM AB/m, Ha gacrote, I'T1 wyactore, [T1
N vierp 1o n conpommm.
apka Kaoensd H30J151- omy-
Komerpyk- | HAua- | LMy, Ilua- | CTHMBIE n%‘;e'
M MeTD, MM MeTp OTKJIO- 0,1 1 3 10 0,1 1 3
MM HeHHs

(£)

PK-75-4-14 70,26 | 0,78 ‘4,6 7,3 0,4 75+3 (0,13 (0,6 |1,1 [2,4 {0,310,09] 0,04
PK-75-4-15 1X0,72 | 0,72 | 4,6 7,3 0,4 75+3 | 0,10(0,5 | 1,0 |2,2 | 0,36 0,09 0,04
PK-75-4-16 70,26 | 0,78 | 4,6 7,3 0,4 754-3 | 0,10} 0,5 1,0 12,2 10,32]|0,08}0,04

PK-75-4-18 10,72 1 0,72 } 4,6 7,3 0,4 754+3 |0,09(0,5 1,2 |]2,3 [3,0 {0,75]0,4

PK-75-4-11 7X0,26 | 0,78 | 4,6 7,3 0,4 75+3 | 0,10 0,6 {1,5 — 13,2 {0,62]0,3

PK-75-7-11 11,134 1,131 7,3 9,5 0,6 75+3 1 0,05}0,2t0,4 1]0,81]0,9 |0,22]0,12
PK-75-7-12 7><0,4b 1,20 7,3 ] 10,3 0,6 75+3 [0,09]0,4 |0,8 1,8 10,6 |]0,14 | 0,07
PK-75-7-15 IX1,13¢1,13| 7,3 9,5 0,6 75+3 (0,08)0,36]0,75)1,7 }0,7 |0,18| 0,09
PK-75-7-16 70,40 } 1,20 7,3 | 10,3 0,6 75+3 |(0,09(0,4 (0,8 [1,8 [0,6 }|0,14]0,07
PK-75-7-18 1X1,09 1,09} 7,3 9,3 0,6 7543 — —_ — — — — —

PK-75-9-12 11,351 1,35 | 9.0 | 12,2 0,8 {- 75+3 | 0,06 | 0,26 0,6 |[1,2 |0,9 {0,26] 0,13
PK-75-9-13 11,35 | 1,35 | 9,0 | 12,2 0,8 75--3 | 0,06 | 0,27 | 0,54 | 1,1 0,9 |0,26{0,13
PK-75-9-14 1X1,35 | 1,35 9,0 | 13,2 —i—(l)g 75+3 1 0,05]0,2410,46}1,0 1,0 |0,3 | 0,16

PK-75-9-16 11,35 11,351 9,0 | 12,3 0,8 75+3 | 0,05 | 0,24 | 0,46 { 1,0 1,0 10,3 ]0,16




Ta6anna 5

e ™ P o S| e E
Hua- Boaso-
Mapxka xasens nxil?o- Hony- lla'l(;)?)’l?HOB-~
KoteTp yx- wory, | T o omo- | Om 0.1 1 3 0 | o1 1 3
MM HEeHH s
(+)
PK-50-4-21 11,54 | 1,54 | 4,6 | 6,6| 0,6 | 5042 | 0,09 |0,34|0,65|1,4 | 1,56 |0,320,19
PK-50-7-22 7X0,83 | 2,49 7,3 9,0t 0,5 5042 | 0,06 | 0,3 | 0,58 | 1,3 3,1 {0,9 |0,5
PK-50-7-28 70,83 | 2,49 7,3 112,31 0,5 50+2 | 0,06 | 0,26 | 0,46 | 1,0 4,0 (0,8 | 0,46
PK-50-9-22 71,01 { 3,03 9,0 { 12,0 1,0 5042 | 0,04 0,2 10,38 | — 7,0 { 2,0 1,0 ‘
PK-50-9-23 71,01 | 3,03 9,0 { 14,2 | 0,7 504-2 | 0,05 | 0,2 | 0,30 | 1,0 4,0 10,9 |0,5
PK-50-11-21 7X1,191 3,57 | 11,0 | 13,0 | 0,8 50+2 | 0,056 | 0,22 | 0,4 — 50 1|1,4 }0,8
PK-75-4-21 130,85 | 0,85 4,6 6,0 0,4 75+3 | 0,10 | 0,4 0,8 2,0 1,3 10,35] 0,2
PK-75-4-22 730,30 | 0,90 4,6 6,0 0,4 7543 { 0,10 | 0,41 0,8 | 2,0 1,3 10,33 0,22
PK-75-7-21 11,30 | 1,30 7,{3 8,9 0,6 75+3 [ 0,07 0,3 |0,583] 1,1 3,0 {0,9 10,5
PK-75-7-22 7X0,46 | 1,38 7,3 8,9 0,5 7543 (0,07 | 0,3 0,6 1,2 3,0 10,9 10,5
PK-75-7-23 70,56 | 1,68 9,0 | 11,4 0,6 75+3 | 0,05 | 0,21 0,4 0,85 ¢ 4,0 | 1,1 0,6

TllpamMeuanue Llestpanbuniil npoBoAHEK H npoéo)max 0060JIOYKR—MeRHbEe nocepejpeRtuie.



COBEpILIEHHO HEAONYCTHMbI NeperpeBbl H30J/IILHMH Kalbeasd M ONOPHOH H30-
JALHOHHOH mailObl COCIAHHHTES, NPUBOASLIHE K I0TEPe UX MepBOHAYaJb-
oyt dopmnul. Ilpu 3arTsaxkke BTYJIOK Henb3f HX NEPeTArHBaATb, T. €. HeJb-
31 aedopMHpoBaTh u3oasiuuio Kabeas. Ilpn moHTaxke kabenss B coelH-
HHTeJIe HE NOJKHO OBITb TaKiKe HUKAKOTO JIO(MTA, 0COOEHHO IO’ OIJETKE
H UEHTDaJ/blIOMY TIPOBOJIHHKY.

! 2 3 6 5 10 5§ 12 2 !

~—

\y
|
|
|

/
7 4 8 119 “i1 4 3 7

Puc. 53. CoenunuTenu pagnHo4acTOTHOrO KOaKCHAJBHOTO KabeJs.

I — MeTannuyeckast BTYJKa, 2 — pe3HHOBOE KOJbLO, 3 — MeTaJJHuecKoe KOJbILD
C KOHYCHOH HOBEPXHOCTBbIO; 4 — NPHXKUMHOE MeTaJIJIMYeCKoe KOJbLO; 5 — IIThIpe-
BOH KOHTaKT IEHTDaJbHOTO NPOBOINHMKA; 6 — OMCK H3 Topomnacra; 7 — KOPOye
CoelMHHUTeNsl; 8 — NPYXKHUHALLee KOJbIO;, 9 — HaKHUpHast radika pJas COeAHMHEHHS
ABYX coepHHHTesnel; [0 — pa3pe3nas BTyJKa (IaHra) HAapYXKHOrMO IIPOBOAHHKA:
Il — HaXXUMHOEe M YIJIOTHHTEJbHOE KOJbla, [2 — KOpPNyc OTBETHOIO COeNdHHUTENd,
13 — rHe3OoBO# KOHTAKT LEHTPaJbHOrO MPOBOAHMKA, [4 — KOHYCHAs BTYJKa.

Has Kaxporo tHna kabess, npusenenroro B taba. 4 # 5, umeercs
CpPaBHHUTEJbHO HeDOOoJsbIIOe YMC/IO COeNuHHTeJiel, KOoTopble o0ecneyuBaioT
Xopomuiee corjacoBaHHe B IIHPOKOM JHana3oHe yacTtoT. Mapku psijga Ta-
KUX COeIHHHTEJed TpUBeleHbl B Tabj. 6.

Ta6nuuna 6
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YcaoBabIe ¥YcJoBHBIE

Mapka kafens 0003HaYeHUu A Mapka kadess 0003HaYeHHST
coeguHuTEeNeH CoeRHHHTEe el
PK-50-4-11 CP-50-130I1 PK-50-7-15 gP-50-164H
PK-50-4-13 | CP-50-131I1 P-50-504
CP-50-513¢

CP-50-5029 C

CP-50-51 1 P-50-523¢

CP-50-521% PK-75-4-11 CP-75-5411

e PK-75-4-12 CP-75-55I1

PK-50-4-21 CP-50-5039 PK-75-4-15 CP-75-58I1
CP-50-5129¢ PK-75-4-16 CP-75-1541I1
CP-50-5229 PK-75-4-21 8113-73-%522

PK-75-4-22 -75-15

pK'50-7-1 1 Cp-50'61 n Cp_75_501q)
PK-50-7-15 CP-50-63I1 CP-75-5059
CP-50-64TI1 CP-75-514%
CP-50-1611T - PK-75-7-21 81;-72-?02$

, -75-506



Venosuble o0603HaueHHS COeJHHHTesqel  pacliudpoBBIBAIOTCS Tak:
P —coenunuTesy pamuoyacTOTHBIE, YHCJAO mocje neduca ykasblBaer

BEJIMYHHY BOJHOBOTO CONPOTHBJEHHS; Hajee 4YHCJIO, CTosllee Mocje BTO-
poro geguca, o6o3HayaeT NOPSAAKOBbIH HOMep pa3paboTku. Byksn mocie
BCex uu(pp 0603HAUAIOT BHJ H3OJSIUHOHHOTO MaTepHasa, M3 KOTODOToO
BHINIOJIHEeHa OInopHasi wanba LeHTpasbHoro npoBoaHuKka: Il — noausrtu-
nen; C — noauctupos; ® — ¢roponaacr.

ITo HoMmepy pa3pabOTKH MOXKHO OMpeneJuTb H KOHCTPYKIMIO COEIH-
HEeHHSI HapYXXHBIX IIDOBOJHHKOB KOAKCHaJbHOH JuHHH., Ecau Homep
pa3paboTku OoJbllle ennHulbl, Ho MeHbule 100, To coenunHenue GaioHer-
Hoe (momoOHOe COoeqHHEHHI0 aBTOMOGHJBHBIX JaMIOUYeK ¢ MaTPOHOM).
Pe3n6oBoe coennHeHHe TIpHMeHsieTcsi B pa3paboTkax C HOMEpaMH OT
101 no 500. Bpy6Hoe coenuHeHHe (THma MITEMCEJbHOTO pasbeMa) HMeeT
nomepa ot 501 mo 700.

NMOJIOCKOBBIE (JIEHTOYHbIE) JIMHUU

ITonockoBble MMHUHM B MOCJaeJHHE TOABI NOJYUYHJIH IIMPOKOE pacmpo-
crpaHenne B TexHuke CBUY, oco6eHHo B MaJjorabapuTHOH ammapaType.
OHH BO MHOT'HX CJay4yasiX MOTYT 3aMEHHTb BOJHOBOJHBIE W KOAKCHAJbHbIE
JUHHH Ha BCeX BOJHAX [JIMHHee HeCKOJbKHUX CaHTHMeTpoB. Ili1s1 H3TOTOB-
JIEHHS JeTasedl ¥ Y3J0B Ha MOJOCKOBHIX JIHHHUSIX BO3MOXKHO NpPUMEHEHHe
TEXHUKH MEYaTHBIX CXEM, TaK KaK 3THU 3JIEMEHTHI 10 CYLIECTBY SIBJASIOTCSH
TMJIOCKUMH cucTeMaMu. IlapaMeTpbl JIeHTOYHBIX JHHHH B OCHOBHOM 3aBH-
CAT oT (OPMBI M pa3MepOB MJOCKHX MPOBOAHHKOB.

Kaxumu npenMyuniecTBaMH ¥ HeZOCTAaTKAMH MO CPABHEHHIO € OOBIU-
HBIMH BOJIHOBOJAMH M KOAKCHAaJbHBIMH JHHHAMH 00/1aJal0T TIOJOCKOBHIE
JHHUU?

K mpeumymecrsaM JeEHTOUHBIX JHHHH OTHOCSATCS MaJble Macca H
rabapuTel, 3HaYHTeJbHO MEHBIIHH DACXOJ IBETHBIX METAJJIOB, a TaKXKe
Tpyda ¥ BPEeMeHH Ha HUX H3roToBJeHHe. BaXKHbIM TpPEHMMYLIECTBOM $B-
JISIETCST TaK»Ke TMOCTOSIHCTBO CTOMMOCTH DaAHOCXeMbl Ha CAHTHMETDOBBIX
BOJIHaX B MPOM3BOJACTBEe HE3aBUCHMO OT YHCJAA H XapakTepa 3JEMEHTOB,
TaK KakK CXeMa IeJHKOM MO¥XeT OBbITb H3TOTOBJEHA 3a OIUHH TIpHEM
meyaTHBIM MeToaoM. Eule GoJibille MOXKHO YI€IIeBHTb NMPOU3BOACTBO, €CJHU
TeyaTaTh IOJIOCKOBbIe Y3Jbl W JeTaJd Ha OJHOH MnJjaTe ¢ HH3KOYACTOTHHI-
MH 3JeMEeHTAMH, HamnpHMep BBICOKOYACTOTHYIO CMECHTEJbHYIO TOJIOBKY
TIpHEeMHHKA CaHTHMETDOBOTO JAHamna3oHa BMeCTe €O CXeMOH YCHIAUTENsS
IPOMEKYTOUHOH YaCTOTHI.

HenmocratkamMu JeHTOUHBIX JHHHH 110 CPAaBHEHHIO C BOJIHOBOJHBIMU
¥ KOAKCHAJbHBIMH ABJSIOTCS HECKOJbKO OOJbIIHE NMOTEpPH, KOTOpble BKJIO-
YalOT NOTEPH Ha H3JayueHHe (TIOJIOCKOBASl JMHHUS He TIOJIHOCTbIO 3KPaHHPO-
BaHa), a TaK¥XKe JAU3JEeKTpHUUeCKHe TIOTePH, TaK KaK OOBIYHO MOJOCKOBLIE
IPOBOJHHUKH HEJUKOM <«IOrpyKeHbl» B NH3JeKTpHK. Kpome rtoro, npoOHuB-
Ha$l TPOYHOCTb JIEHTOYHBIX BOJIHOBOJIOB CYIIECTBEHHO HHUXKe, 4TO 3aTpyl-
HSeT HX TIDUMEHeHHe B MOUIHBIX IepelalomIuX HUMMNYJbCHBIX CHCTEMax
JelHMeTPOBOTO ¥ CAHTHMETPOBOro aHana3oHoB. OnHaKO 1 NPHEMHBIX
CBY ycTpoiicTB 3TH HeJOCTaTKH HecyluleCTBeHHBI. HakoHell, He Bce y3JH
M feTanyd OOBIYHOT'O BOJIHOBOJHOTO TpPaKTa MOTYT 'OBITH BBINOJHEHH (Cpel-
CTBAMH TEXHHKH TIOJIOCKOBBIX JIMHHUH.

XoTs1 M3roTOBJIEHHE TOJOCKOBHIX y3JI0B M JeTaJsell OTauyaeTcss 60Jb-
IIOH NMPOCTOTOH M SKOHOMHYHOCTBIO, pacyeT HX DJEKTPHUECKHX Napamer-
poB (BOJIHOBOTI'O CONMPOTHBJIEHUS, BEJUUHHBI TIOTEDb, MapaMeTPOB HEOJMHO-
ponHocTel M T. m.) BcTpeuaer O0JblIHe MaTeMaTHueckue TpynaHocTtH. ITo-
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9TOMY B JAaHHOM KHUTe OCHOBHOE BHHMaHMe 00palleHO Ha (PU3UKY sBJE-
HUiH, a HeoOXonHMble HA TIpaKTUKE pacyueTHble JaHHble NPUBOASITCS B BHU-
Ie rpaduxkos, TaOJuI H JULIb B OTAEJbHBIX CJOydasiXx — B BUJAE IPOCTHIX

¢dbopmy..

PACNPOCTPAHEHUE BOJIH U OCHOBHbIE XAPAKTEPUCTUKU
NONOCKOBbLIX JIMHUA

Tunbl MOJOCKOBBIX JHHHHA. Pa3/nyaloT JBa OCHOBHBIX THNA IIOJIOCKO-
BBIX JIMHMH: CUMMeTpHuHBle M HecuMMeTpHuHble. [lepBhie SBASIOTCA Kak
6bl MJOCKHM BHIOM3MEHEHHEeM KOaKCHAJbHOH JIMHUH, 2 BTOpHE — OTKDhI-
TOH IBYXNPOBOILHOH {(puC. 54).

HecummeTpnuHass JUHHS COCTOMT M3 JIEHTOYHOr0 NpPOBOAHHKA, pac-
NOJIOXKEHHOr0 Haj, 3a3eMJeqHod nNacTHHOH. DTa JIMHHA — TPOCTeAlIasd
IO KOHCTPYKUMH. B CHMMETpDHYHOH JMHHMH IIOJIOCKa MeTassa (B [aJb-
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Puc. 54. BugonsMeHeHHe KOaKCHaJbHOIl JuHuu | B CUMMETPHYHYIO IIO-
JOCKOBYI0 suHMIO IV W OTKpBITON ABYXNPOBOAHOH JsuHuuM V B HecnM-
MEeTPHUHYIO NOJOCKOBYIO JuHHIO VII.

Il — xpanpatuas Jaunus; IIl — npamoyroibHas JuHHSA; VI — JIuHHSA THODA <NpPOBOXR
Han 3emJaeils,
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Hefimem Mbl ee 6ylIeM Ha3bIBATb <«UEHTPAJBHBIM NIDOBOJXHHKOM») pacmo-
JO¥eHa MeXAY NapaJjuiebHBIMH 3a3€MJICHHBIMHM MJIaCTMHAMH Ha OLHHa-
KOBOM pacCTOSHHH OT HHX. CHMMeTpHYHAsl JHUHHMS XapaKTepPU3YyeTcs Jyy-
el S5KPaHUPOBKOM, T. €. HUMEeT MeHblIHe NOTEPH HA H3JYYeHHe mTO
CPaBHEHHIO C HECHMMETPHUHOH.

TIockoabKY KakK B KOAaKCHAJbHBIX, TaK U B OTKDPHITHIX IBYXIPOBOJ-
HBIX JIMHHSX OCHOBHBIM THIIOM pPaCIpOCTpPaHsSIOUIeHCcss BOJHBI SBJSETCA
nonepeyHasi 3MEKTpoMarHuTHas BosHa TEM, To MOXHO TpeINoJIOXHTb,
YTO W B JEHTOYHHIX JHHHSAX OOOHMX THIIOB OCHOBHOH BOJIHOA OymeT BOJIHA,
6M3Kasi 1o CBOMM cBoMcrBaM K TEM-Boane. JleAcTBHTENBHO, B IOJOC-
KOBBIX JIHHHSX NpPHU NPABUJILHOM BHIOOpPE HUX pPa3MepPOB MOXKET pacnpo-
CTpaHSTbCS TOJBKO OJHH THI BOJHBI — IIONEPEYHAss MarHHTHas BOJIHA
TMii, Y KOTOPO# CTPYKTYpa 3J1eKTPOMArHUTHOIO IOJs [10X0XKa Ha CTPYK-
TYypy 1OJs INonepeyHoH 3JjeKTpoMarHuTHo# BosHb TEM: npoaoabnad
KOMIIOHEHTa BEKTOpa HanpsikeHHocTH MarHuTHoro noast H,=0, a mpo-
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Puc. 55. Pa3HOBUAHOCTH NOJIOCKOBHIX JHHHIH.

a — nJjacTuHYaTas CHMMETPHYHas JIHHHA, 6 — CHMMeTPHYHAs JHHHSA C JIH3JEeKTDHe
YeCKHMH OIOPpaMH; 6 — CHMMeTPHYHAasT JIMHHA C OIOPHBIM JH3JEKTPHUECKHM JHe
CTOM; & — HEeCHMMETpDHUHAas JIHHHA («[N0Jy3aKphiTas»); 0 — HECHMMETPHUHAS JIUHHAS
(«oTKpbITasi®»); I — HEeHTpaJibHbIE MNPOBONHHUK;, 2 — AH3JEKTPHUYECKHEe IJIaCTHHBHI;
3d — «3a3eMJIeHHDLIe» IJACTHHLI, 4 — AH3JEKTPHYECKas Oonopa LEHTPaJibHOro NpOBOA~
HHKa; 5 — ONOpPHBIY JHCT IH3JEKTPHKA; 6 — IBe MOJIOBHHBI LEHTPaJbHOrO IPOBOA--
HHKa; 7 — KpenJieHHe OIOPHOrO JIHCTAa JMIH3JeKTPHKA.

IO0JbHAsi KOMIIOHEHTa BEKTOpa HAaNpSXKEHHOCTH 3JieKTpHuecKoro noss E,
mMHoro Menblle nonepeynbiX Ex u Ey. Takum o06pa3oM, oCHOBHYIO BOJHY
B TIOJIOCKOBHIX PagHOBOJIHOBOAAX C BBLICOKOI CTENEHbIO TOYHOCTH MOXKHO
paccmMaTpuBaTh KakK TIONEPEYHYIO 3JEeKTPOMarHuTHyilo BoJsHy TEM.

[To KOHCTPYKUMH KpENJIEHHS LEHTPAJbHOr0 IPOBOAHHKA U METORY
M3roTOBJIEHHSI KaK CHMMETpHUHblE, TaAK ¥ HECHMMETPUUHBbIE JUHUH MOTYT
OblTb naacTuxnuatoimu (puc. 55,a, e, 0), ¢ OudseKTpudecKuMu OnoOpamu
(puc. 55,6) u c onopHbIM OudAeKTpudeckum suctom (puc. 55,8).
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Haubonpuiee npumenenne B CBY cucremax mosayuusna niacTuHYaTas
CUMMETpHUYHAS JUHHA ((pHc. O5,a) HM3-3a NMPOCTOTHI U YNOGCTBA H3COTOB-
JIEHUSl ‘Ha ee OCHOBe pa3niuyHbIX y3/70B CBY cxem. LlenTpanbublil nposos-
HHK, a4 BO MHOMHMX <CJydyasiX ¥ Hapy>KHble NPOBOIHUKH IMJIaCTHHUATOH
JUHUH MOTYT OBbITb H3TOTOBJEHBl U3 METAJJIUYecCKOH (pOJIbI¥M HJIH HaHe-
CeHbl Ha JU3JeKTpUK B BHUAe ToHKoro (0,05—0,1 mM) cjos meranna
TeyaTHBIMH MeToZaMH. Heo6xoduMO ToAUepKHYTh, YTO TOJUIMHA METaaa
0,05—0,1 MM mnpeBbIaeT TCHAMIMHY HOBEPXHOCTHOTO CJOSI MJAH TayGuny
NPOHMKHOBEHHST BBICOKOYACTOTHOTO TOKa B MeTaJJ {(AJaS MeXH, JaTyHH)
Oosibllle 4eM Ha MOPANOK, IIO3TOMY BLICOKOYACTOTHBIE OMHUECKHE MOTepH
IpU 3TOH ToMMHe OyAyT npakTUYeCKH TaKHUMH Ke, KaK U npu 0Oecko-
HEeYHOH TOJIIIMHE 3TOTO MeTajna (cMm. Taba. 2).

IlnacTudyaTeie JUHHKH y100HBI B MaCCOBOM MPOM3BOACTBE, a TaKXKe
B paauomoOuTebCKOH mnpaxkthke. OIHako ngaxe mpH  HCIOJb30BaHHH
BbICOKOYACTOTHBIX [UIJEKTPHKOB, TaKUX KaK MOJUCTHPOJ, IOJHITHJEH,
¢roponsact, IU3JIEKTpUYECKHE MOTEPU B TAACTHUHYATHLIX JMHUAX COCTaAB-
JSI0T 3aMETHYI0 BEJHYUHY, UTO OTpaHHUUBAET UX TPHUMEHEHUE B YCTPOH-
CTBaX, B KOTODHIX pELIAIOUIUM $IBJseTCS TpeOOBaHUE MaJblX TIOTEPb.

B nvHuM ¢ pusnekTpuyeckKUMH onopamu (puc. 955,6) MeTasaaudyecKui
NPOBOJHUK TOMUIMHOH A0 1—1,5 MM uMeeT BbIpe3bl B MecCTax PacmoJio-
JKEHHS OU3JEeKTpHKa, OaaroJapsl 4eMy BOJIHOBOE COMPOTHUBJ/IEHUE Y4acCTKOB

C JAM3JIEKTPHKOM CTAHOBHTCS PaBHBIM BOJIHOBOMY CONpPOTHBJIEHHIO OCTalb-
HOHM JMHHUU C BO3AYLIHBIM 3aTMOJHEHHEM.

B JMHUSX ‘¢ ONOPHBIM IHI/IEKTPUYECKHM JIMCTOM TOIKHY 110 C/IeIHETO
CTpEMATCS JesaTbh BO3MOXKHO MeHbIIEH, HACKOJbKO MO3BOJAIOT TpeboBa-
HHUSl KOHCTPYKTUBHOH mpoyHocTH. OObYHO oHa paBHa 2—5 MM. Ha oGe-
MX CTOPOHAaX AHM3JEKTPUUYECKOH NJIACTHHBI NMeYaTHBIM CrHOCOOOM HAHOCAT
MIOJIOCKH ILeHTpaJbHOro mpoBoxHHKA. OOe moJocKM Ha BXOAE M BHIXOJE
CHCTeMBl COEIMHSIOT mapaJienbHo. Ilpu 3Tom ssmexTpudeckoe moJge GyreT
CYILEeCTBOBATh JHIIb MeXAY KaXIbIM IIOJOCKOBBIM NMPOBOJHUKOM M COOT-
BETCTBYIOUIEH 3a3€MJIeHHOH NJAaCTHHOH, a B JMUCTe IUIJNEKTpUKA OyIyT
TOMbKO KpaeBble 1N0JaS. ONOpHBIE IUIMEKTPUUECKHH JHUCT  YKPEIJISIOT
MEXJY 3a3eMJEHHBIMH TJACTHHAMH C TOMOLILI0 METaJJIHYeCKUX HJH
IM3JEeKTPUYECKUX Omop.

JIMHHS ¢ AM3JIeKTDHUYECKUMH OINOpPaMH B BHIE TOHKUX MJIAaCTHHOK
IU3AeKTpUKa (puc. D5,0) HMeeT HaMMeHbIIHE BO3MOXHbIE IIOTEPH U3
BCEX THIMOB JIEHTOYHBIX BOJIHOBOAOB. HeckosbKo Gosbiine, HO 'BCe XKe
elle JOCTATOYHO MaJible MOTEPH HMEIOT JUHUHU C ONODHBIM JAM3JMeKTDHU-
YeCKHUM JMCTOM € JABYCTOPOHHHM IIEHTPAJbHBIM TIPOBOAHUKOM (pHC. 55,8),
a TaKXe JUHUH, § KOTOPBIX LEHTPAJbHBIA MIPOBOJHUK HAHECEH TOJbKO
C OIHOH CTOPOHBI OTOPHOTO JIUIJIEKTPUUECKOTO JHUCTA, NMOCKOJBKY B HHX
JIHINEKTPHK 3aHHMAeT O4YeHb ueOOJbIIOH 00BbEM JUHHHM.

JIMHUM C DH3JEKTPUYECKUMHU ONOpaMH U ONOPHBIM IHU3JIEKTPHUECKUM
JUCTOM, HECMOTPSl HA CPaBHUTEJbHYIO CJOXKHOCTb H3TOTOBJICHHUSA, 1e-
JecooOpa3HO INPUMEHSITH B yCTpolicTBax, rae Tpebyercs Belcokas n00-
POTHOCTb, HaIpuUMep M/ H3TOTOBJEHUS DPE30OHATOPOB M JPYTHX pes3o-
HAaHCHBIX 3JIEMEHTOB, a TaKXe B TeX CJydyasix, KOrja MeXIy LeHT-
paJibHbIM TPOBOAHHKOM M 3a3€MJEHHBIMH MJACTHHAMH  HE0OXO0IUMO
BBOIUTb [ONOJHUTEJNbHbIE 3JE€MEHTHl, HalpuMep, IMOTJOLAIOMHe 1J1a-
CTHHBl B [lepeMeHHBIX aTTeHlaTopax. Kpome roro, oHu Haubonee npH-
rOAHBI /151 YCTPOHCTB, I'le pellaloliuM TpebOBaHHEM SBJSETCH MaJjasd
Macca MJH KOTJa 10 JUHUM Heo6X0AUMO mnepenaTb UMIYJbCHblE CHIHA-
Jibl 6OJBIION MOIIHOCTH.

HecuMMeTpUyHble JHHUHX B 3aBUCUMOCTH OT CTENEHH JIH3JEKTpPHU-
YeCKOT0 3aroJIHEHHS HHOTAA pa3densioT Ha «I0Jy3aKpbiThie», HJIH JIHU-
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Hud 3/4 npoduas (puc. 55,2), M «OTKDHITHIE», MJH JHHHH II0JOBHHHOTO
npoduasi (puc. 55,0). Ilo aHajsorHM ¢ STHM HECUMMETDHUHYIO IJIACTHH-
‘yaTylo JuHHI0 (puUC. 55,a) HA3BIBAIOT «3aKPHITOH» JIHHHEH H/IM JUHUeH
NOJIHOTO NPOpHAA. »

OTKphITas NOJOCKOBas JuHus (puc. 55,0) sBasieTcss caMoil mPOCTOH
B IIPOM3BOJACTBE H3 BCeX, THIIOB JIEHTOUHBIX BOJHOBOLOB. Ee Koudwury-
panusi T03BoJsiler HauboJjee JierKO NPHUMEHATb MeToAbl H3TOTOBJCHHA,
neyatHelx cxeM. IloatromMy OTKpBHITHle IIOJOCKOBLHIE JHHHH NpeAlNOuTH-
TeJbHBl TI€peN IPYTHMH, €CJH TOJbKO MOXKHO IpeHeGpeyp HECKOJIbKO
GoNbIIMMY TIOTEPSIMM HA H3JyuyeHHe, yeM y CHMMETPHUHBIX JHHHI.

B naabpHeiimem OGoJsiblilee BHMMaHHe Oyaer yAeJeHO CHMMETPHUYHBIM
JUHUSAM, TOCKOJbKY OHHM HaunOboJsee IHPOKO NPHMEHSIOTCH.

BosiHoBOe CONPOTHBJIEHHe JIEHTOUHOH JWUHUH Zo MOQXHO OQIpeleNHTh
yepe3 ee €MKOCTb Ha €XHHHLY IJHHB, OM:

-
Zy =3 10%,

rme & W | — OTHOCHTeJbHble IHJEKTPHUECKAs H MarHHTHAs TpOHHIae-
MOCTH Cpeibl MeXJ1y MeTaJJH4YeCKHMu npoBogHHKamu; C — ToroHHas
€MKOCTb JHHHH, nD/Mm.

Hnsi Bo3gyxa M GOJBIIHHCTBA [HIJEKTPHKOB W=1. 3HaueHus &
u tg 0 nns nambosee ynoTpeOUTeNbHBIX AMINCKTPHKOB HaHbl B Tabu. 7.

Ta6numa 7

0 Yactota, [Ty (XJHHA BOJIHBI, CM)
Marepuan apa-
MeTp
0,1(300) | 0,3(100) { 3(10) 103) | 25(1,2)
[Tonustuiaen € — —_— 2,26 2,26 —_
tgd — — 0,00031 | 0,00036 —
[TosucTupon e |2,55 2,55 2,55 2,55 - 2,54
tgo |0,0001 |0,00035|0,00033|0,00043| 0,0012
Proponaact e |2,1 2.1 2,1 2,8 2,8
tgd |0,0002 |0,00015|0,00015|0,00037{ 0,0006
Inekcurnac (opra- e (2,58 — 2,28 2,57 2,57
HUYecKoe cTekJso) | tgd | 0,0067 — 0,0051 {0,0043 | 0,0032
Texkcroaut e. 3,95 — 3,35 3,25 —
tgd 0,05 — 0, 04 0,046 —
[CeTunakc € 5,0— — — — —
6,5%
tg o 0,04 — — — —
CTexJI0BOJIOKHO, e —_ 2,8 — — —
CBsi3aHHOe (Top- | tgd — 10,003 — — —
nJ1acToM

* Ha yacrote 1 Ml

PacyeT mOroHHo# eMKOCTH JOBOJIbHO CJOXKEl, TaK KaK B IOJHYIO

€MKOCTb CYLIECTBEHHYI0 JOJIO BHOCAT €MKOCTH GOKOBHIX NOBEDXHOCTeMH
LIEHTPAJIbHOTO NPOBOJHUKA, T. €. «KpaeBhle» eMKoctd. Yame noronsas
eMKOCTh OmnpefelieTcss 3KCIepPHMEHTaJbHO.
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Ha puc. 56 B BuIe KpUBHIX NPUBEJEHbI'3HAYEHHST BOJHOBOrO CONpO-
THUBJICHUS TOJIOCKOBBIX JIMHHI B 3aBHCHMOCTM OT HX TreOMETPHYECKHX
pasMepoB, DTH KpHUBbE, CTPOIO TOBOPSA, NPUTOAHBI JJIs JUHUHA ¢ BO3-
AYUIHBIM 3aI0JHEHHeM (&=1), WM JH3JIEKTPUKOB, IONHOCTHIO 3ANOJHIIO-
UMX TIPOCTPAHCTBO MEXJAY 3a3eMJEHHBIMH INIACTHHAMM H IHEHTPasbHBLIM
npoBoAHuKOM. OJHAKO OHM MOTYT NPHMEHATHCH H IJIA JUHUH C-ONOPHBIM
JHANEKTPUUECKUM JHCTOM M JU3NEKTPHYECKHMH OIOpaMH. B s3tux nau-
HHAX [IHU3JEKTPHK 3aHHMaeT WJAH HeGOJbIIYI0 4aCThb INIPOCTPAHCTBA (cm.
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Puc. 56. 3aBucUMoCTb BOJHOBOTO CONPOTHBJEHUS MOJOCKOBBIX JHUHHI OT
HX g%c;MeTpnqecKnx pa3mepoB .(o6o3HaueHus pa3MepoB IaHH Ha
pHC. ;

CniolHble KpHBble — HJsg CHMMeTpuuHoft JNHHuH (pHc. 55,/V); wWTpPHXOBBIE KDH<
Bble ~ 151 HEeCHMMeTpHYHOM AHHMH (pHC. 55, VII).

puc. 55,6) 4 ero BiaMsiHME HA BOJIHOBOE CONpPOTUBJIEHHE KOMIEHCHPOBAHO
BLIpe3aMH B LEHTPaNbHOM NPOBONHHKE, HWAH OH pacnonoxeH BOIU3H
HefiTpaNbHOM NJIOCKOCTH, T[A€ MaJo 3JeKTpuueckoe mone (puc. 95,8).
ITo5TOMY BiMSIHHEM €ro Ha BOJIHOBOE CONPOTHBJIEHHE MOXKHO NPeHeOpedb
U cuurath €=l.

lpumep. IToab3ysich KpUBBIMH HaA pHuC. 56, ONpele]UM TreoMeTpHye-
CKHe pa3Mepbl HECHMMeTPHUHON JHHHM (pHc. 55,0) C BOJHOBBIM CONpO-



tuBjsennem 70 OMm, B KOTOpoir B kauecrse nna.nempnxa ucnosb3yerés
NOJHCTHPO.

Ilyctp TOMIHHA LeHTpajabHoro npoBoiHuka f=0,5 MM u orHOLIe-
Hue f/d=0,2. Torna wWHpUHA LEHTPAJbHOIO NPOBOJHHKA

0,5
d =55 =2,5 MMm.

,2
Uro6bl  ONPENENHTL pPacCTOSIHHe MO 3a3eMJEHHOH mnjaacTHHm Df2
(cm. puc. 54), OTIOXKHM 1O BEPTHKAJbHOR OCH ZoV e=70V 26=112
¥ no Kpusoil mas t/d=0,2 onpemenum.d/D=0,6. Orciona
D _ 2,5
5 706 — 2,1 MM.

Ilupyuny 3a3eMJeHHON WJIACTHHE cjelyeT B3ATb B 3—6 pa3 6oJb-
ute d.

Ilotepn B MONOCKOBBIX JHHHAX CKJAaAbIBAIOTCA B OCHOBHOM H3 JH-
3JIEKTPHUECKHX NOTePb Oz H NOTEPb B MeTaJJIHYECKHX NPOBOLHHKAX Cm.
B cayyae Maabix morepb 0==0z+Oyx. UTO6H CHH3HTHL BEJUYHHY NOTEPbD,
HEOOXOAHMO NPHMEHATb BHICOKOKAYECTBeHHblE AHMIJSKTPHKH H TPOBOJIHH-
KM C BBICOKOH TIPOBOJHMOCTbIO (MeXb, cepebpo, aJIOMHHHH) H TJaJKHMH
nosepxHocTsiMH. Ilpm 3TOM JOCTAaTOYHO NOKPHIBATHL JIOOOH JHHIJEKTPHK
cjioeM Mead WM cepebpa TOJLIMHON BCero JHIIL B HECKOJNbKO JECATKOB
MHKPOMETPOB, TaK KaK BBICOKOYACTOTHble TOKH TEeKYT B O4eHb TOHKOM
TI0BEpXHOCTHOM CJIOE MeTajJa.

[Torepy Ha H3JyyeHHe B IOJOCKOBBIX JHHHMSX MPH NPABUJIBHOM BHI-
6ope pa3mepoB, Kak NpaBHUJIO, HHUTOXKHO MAaJBL

UTob6pl yMEeHBIIHTh NOTEPH B MeTa/jie, VBEJIHUYHBAIOT paccTosHHe
MeXKJy 3a3eMJEeHHbBIMH NJIACTHHAMH HWJIH WIHPHHY LeHTPaJbHOro HPOBOA-
Huka, OmgHako 3TO MOXHO HeJaTh, NOKa YyKa3aHHble pa3Mepnl He KO-
cruriyr A/2. Ecnm ¥ panpuie yBesMuMBaThL pasMephbl, To Pe3Ko BO3pa-
CTYT TIOTEPH Ha *H3JIyUeHHe.

KosuuecTBEHHO TNOTEPH B TOJNOCKOBBIX JHHHSIX CPaBHHMBI ¢ mOTe-
pPSIMH B KOAKCHAJbHBIX JIHHHUAX NPH OLHHAKOBLIX IH3JEKTpHKAaX, meraJ-
Jax H, npuMepHo paBHbIX rabapurax. Ha puc. 57 npuBeneHb 3HayeHHS
TIOTOHHBIX TOTEPb AJS CHMMETDHUHBIX JIEHTOUHBIX JHHHI ¢ BO3AYUIHBIM
IH3JEKTPHKOM, KOAaKCHaJbHOH JIHHHM M TNPSIMOYTOJbHOTO  BOJIHOBOAA
¢ BoaHoi Hio. HerpynHo BuaeTh, 4To moTepH 3HEPrHH OCHOBHOH BOJIHBI
B JIEHTOYHOM BOJHOBOJLE NIPAKTHYECKH He OTIMYAIOTCA OT COOTBETCTBYIO-
IHX NAHHBIX AJA KOAKCHAJbHOH JIHBHH.

Cnexyer 3aMeTHTb, YTO MNOJIOCKOBbIE JIHHHH ¢ BO3AYLUHBIM JAHIJEK-
'fp’HKOM (puc. 55,6, 6) npH pasmepax, GaH3KHX K A/2 Ha caMoi BHICO-
Kot uacrore paboyero pmama3oHa, o6JafalOT HAHUMEHBIIHMMH TOTEPSMH.

TIpakTHueckn KpHUBBIE Ha pPHC. 57 TO3BOJSIOT ONpPEAENHUTL 3HAUYEHHS
M, TaK Kak gaa Bo3ayxa ax=0. Ecam BmecTo BO3JgyxXa B JIHHHH HC-
NOJIb3yeTcs KaKoH-iHb0 JAPYrOH AH3JEKTPHK, TO NOTEPH B HeM MOXKHO
yuectb no Qopmysie, cnpaBefJHBON IJsg JOOBIX JUHUH mepexpayu € BOJ-
woit TEM, B ToM uHcae ¥ A/ TOJOCKOBBIX JAHHHM:

27,3Vetgd
Oy = — X ’

rae Qg — NMOTepH B AH3JEeKTPHUKe, 1DB/M; A — AJAHHA BOJHH B CBOOOAHOM
NpOCTPAHCTBE, M; € — OTHOCHTeJbHAsA AM3JEeKTpHUUYecKass MPOHHIAEMOCTDb
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CpeJbl, 3anoJiHAIOLIEH JuHHIO; tg 6 — TaHreHC yrjia AHMAJIEKTPUYECKHX I10-
Tepb.

[Torepu B HECHMMETPHYHOH JIMHHU NOJOBHHHOrO npoduasa (pHc. 55,0)
GJAM3KH K NIOTE€PSAM B KOAaKCHAJbHBIX JHUHHSX C JH3JEKTPHUECKHM 3al0J-
HenueM ® B guana3one 4—9 [ TakxkKe cocrasasor 1—2 nb/M, Korjaa
3anoJHA©LIell Ccpeloi SABJASeTCs, HanpHUMep, CTeKJOTKaHb, CBs3aHHas
(dhToponsacToOM.
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Puc. 57. 3aBucumocTb Ko3(P(HIHeHTA 3aTyXaHHA B JIHHHAX IepellayH OT
qacCTOTHI.

I ¥ 2 — onblTHblE KPHUBbIE AJSI CUMMETPHUYHBIX IOJOCKOBHIX JIHHMH ¢ mnocepebGpen-
HbIMH IJ1aCTHHaMH (Zo=50 Om; D=6,35 MM nas kpuBoit /| ¥ D=12,7 MM — 1JIs1 KDH-
BOlt 2); 3 — pacueTHasi KpHBasl Ui NPAMOYTOJIBHOTO BOJIHOBOma 12X28 mM; 4 1 5 —

pacueTHble KPHBble JJSI KOaKCHaJbHOH JUHHH (Zo=77 OM, nuHavMeTp BHEIIHEro
npcBOaHMKa 12,7 MM aast KpuBO# 4 u 6,35 MM 10Js KpuUBO# 5).

[Totepn MOryT 3aMeTHO BO3PacTH, ecsjH TOJOCKH MeTajuia HMEIT
rsiy6OKHe IIEPOXOBATOCTH H HEIUIOTHO TPHJEralT K gu3NexTpHky. Me-
TaJJIMYECKHE  TpPOBOJHHKH HEOOXOAHMMO INPHKJEHBATb K AHIJIEKTPHKY
KJeeM C MaJbIMH [OTEPSIMH, HAnpUMep IMOJHCTHPOJOBBLIM, HJIH HAHOCHTDb
3JIEKTPOJIHTHYECKHM ITyTeM.

Heo6x0dMMO NOAYEPKHYTh, UYTO €cJAH B ONHOPOXHOH IOJOCKOBOH
JHHHE TOTEPH Ha H3JydeHHe HHMUTOXKHBI, TO BOJU3H HEOZHOPOLHOCTEH,
HanpHMep B MeCTe IlepeXOofa K KOaKCHasJbHOH JIHHHH, BOJH3H COrsacyio-
WX TpaHchOpMaToOpoOB HJHM MecT yCTAHOBKHM KPHUCTAJNIHUECKHX AETEKTO-
pOB, mOTepH MOryT pesko Bo3pacTH, Ilociennee oGbsicHAeTCS BO3HHKHO-
BEHHEM BBICIUMX THIIOB BOJIH B MecTe HeOXHODOJAHOCTH M HX H3JYyueHHEM
B OKpyXalolilee NpOCTPAaHCTBO. UTOGH YCTpaHHTb HBJydyeHHe, NonoGHbIE
MecTta HeO6XOAHMO TLIATEJbHO 3KpaHUpOBATh.

MonepeyHoe ocnaGienue MOAs SIBAsETCH BaXKHOM XapakTePUCTHKOH
HOJIOCKOBBIX JIHHHI, NpegcTaBjss coGoi moTepu (0p) B JenuGesax Ha
eIMHHLY AJHHB B HAMNpaBJIEHHH, NEPNeHIUKYJAAPHOM NPOJOJBHOH OCH
JUHHK., 3HaHHe 3TOH BeJHUYHMHBI [03BOJIAET TI'PAMOTHO KOHCTPYHPOBATH
y3abl M HeTajqd pajguOCXeM C TOYKH 3peHHs OOecleyeHHs HOCTATOYHO
Majoro ypOBHSI I[1eDeKPeCTHhIX HABOJLOK HJH NEepeKPeCTHOH CBsA3H TPH
61M3KOM DACTOJOXKEHHH HeCKOJMbKHX JHHMH. JIpyruMu cjoBamu, nmoneped-
Hoe oc/abJ/eHHe noJs XapaKTepH3yeT BeJUYHHY KpaeBoro mnojs B GOKO-
BOM HanpaB/jeduu. HanoMHuM, 4TO 1O CBOEH KOHCTPYKIHH I1OJIOCKOBBIE
JTUHAH ~IBJAIOTCH HE IOJHOCTbIO 3KpaHHPOBAHHBIMHM JIHHHAMH lepeladH.
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€ nmpyroft cTopoHbi, IPH KOHCTPYHPOBAHHM HANpaBJeHHbix OTBETHH-
leJiel ¥ JPYTHX CHCTEM C 3JIEKTPHYECKH CBA3aHHBIMH JHUHHSIMU Heobxo-
JHMO 3HaThb 3HAaueHHe KO3((QUUMEeHTa CBSI3H MEXIY JHHUAMH, KOTOPHIH
onpejfesisieTcs NONepeuHbIM OcjabjaeHHeM MOJA.

O6bluHO pa3Mepnl INOJOCKOBBIX JHHHH BbIOMpalOT Tak, uToObl pac-
crosguue D meXJy 3azeMJeHHBIMU NJacTHHAMU OBLIO CYUIeCTBEHHO MeHb-
me A/2. B 3TOM cayuyae KpaeBOe IOjie OueHb MaJio M THonepeyHoe ocjab-
Jeuve an (AB/cM) gng cHMMeTpHUHBIX JHHUH ONIpejensieTcs MPOCTHIM

BbIpaXKeHHeM
'an=27ﬂD,

rae D — paccrossHue MeXJAy 3a3eMJEHHBIMU MJACTHHAMH, CM.

Hanpumep, npy D=4 mm 3nauenue agx=67 gb/cM gmaxe Ha gacToTe
10 I'T'u, Tak xak B 3TtoM cayuae D=4 MM<KLA/2=15 MM.

[IpuBeneHHBI TpUMEp NOKa3biBaeT, UTO UEHTpaJibHble NPOBOXHUKH
IBYX CHMMETPHUHBIX JEHTOYHBIX JHHHA ¢ OOLIMMH 3a3eMJEHHBIMH IJia-
CTHHAMU JOJ/IKHBEI ObITh pasHecenbl HA paccTosinue (2—3)D, uTo6n mapa-
3UTHOM CBSI3H MeXJAy HHUMH He OBLIO.

Eciu xe D>=A/2, 10 Bo3HUKawiive B 00JacTH HeOAHOPOLHOCTEH
JHHUY BBICLIHE THIBI BOJH MOTYT PacnpoCTPaHATbCcd KaK B TIPOAOJBHOM,
TaK. ¥ B NONepeyHoM HamnpansJeHHsaX. IIpu sTom monepeuHoe ocnabieHne
COCTaBJIIeT HECKOJIbKO JAeunubes Ha CaHTUMETP, T. €. UMeeT MECTO CHJb-
HOe H3JyueHHe.

[IpeneabHass MOIHOCTb B NOJOCKOBBIX JHHUAX OTPAHHYHUBAETCS YCJO-
BUAMH Npo6Osi ¥ HAONYCTHUMBIM HarpeBoM puajekTpuka. Ecaum npoGon
LH3JIeKTPpUKA omnpejlesser npeies MOHIIHOCTH B HMIyJbce, TO Harpes
OrpaHHuuBaeT mepellaBaeMyl0 MOILIHOCTbL TNPH HeNpepHBHOH paboTe HJIH
CPEJHIOI0 MOLIHOCTb B HMIYJbCHOM peXHME.

Tak, HaupuMep, AJs NMOJOCKOBOH HECUMMETPUUYHOH JHHHH ¢ LIMPHHOMN
IEHTPaJbHOTO NpPOBOAHHKA 506 MM M AHINEKTPUKOM H3 TIPONHUTAHHOH
¢roponsacToM CTeKJOTKAaHM TOJUIMHON 1,6 MM npu nepeiade HenpepbiB-
Hoii momuocTH 300 Bt B 10-canTHMeTpOBOM JAHamnasoHe TeMIepartypa
AU3JeKTpuKa noanuMmanace po 70°C npu OKpyXawouiell TeMleparype
20 °C.

B uMnyJibCHOM pexXHMe Fa KpasX LUeHTPaJbHOrO NPOBOJHHKA BO3-
HUKaja KOpOHa NPH MOIMHOCTH B uMmnyJabce 15 kBT na uacrore 2 I'T'm.

Uro6bl yMeHBIIUThL ONACHOCTL NPO6OST HpH UMNyJAbCHOH pabore,
HeoOXOAHMO CKPYIJATH BCEe OCTPble Kpas JHHHH, OCOGEHHO B MeCTax
HeogHopoaHocTed. KpoMe TOro, ans yBeaMueHWss NPOOHUBHOro HampsxKe-
HUS Kpas LEHTPAJILHOTO NPOBOAHAKA KENAaTelbHO HOKPHIBATH AU3/EK-
TPUUECKOH KpacKoH.

B 1noO/0CKOBBIX JMHHAX C BO3AYIUHBIM JHIJEKTPHKOM, HalpHMEp
B JIMHUAX C ONOPHBIM JH3JEeKTpHUECKHM JHCTOM (puc. 55,8), mpenenbHad
MOIIHOCTb HMeEeT OAMH INOPAAOK C NpeldeJbHON MOIIHOCTHIO, nepepaBae-
Mol B OsM3KOH mo rabapuTaM KOAKCHAJbHON JHHHH, HO 3HA4YHTEJBLHO
MeHbllle, yeM y COOTBeTCTByMOUIero BoaHoBoAa. Hanpumep, B 10-canTH-
METPOBOM JHaNa3oHe MpH PACCTOSAHUM MeXIy 3a3eMJeHHBIMH mJacTH-
naMi D=6 MM u BosnoBom conpotuBjenun 50 Om npo6Goes ne Hab6Jio-
JaeTCs NPH NMUKOBBIX MoumiHOctsAx mo 100 xBT.

BeiGop pa3mepoB M JONYycKOB Ha M3roTOBJeHHe. PazMephl n0JOCKOBBIX
JHHHA BBIOMPAIOT TAaKMUMH, uTOOBI BBHICIIME THNbI BOJH He MOIJHM B HUX
pacnpocTpaHATbCA. D10 TpebOBaHHe OrpaHUYMBAECT MaKCHMAJbHble pas-
Mepbl JieHToudbiX JuHHH. OHO MOXeT OHITH C(OPMYJIHPOBAHO CaeAYIO-
muM 06pasoM: PaccTOsHHE MeXIYy 3a3eMJEeHHBIMH njacTuHamu D y 1H-
puHA UEHTPaJbHOrO NPOBOAHFKA ¢ HOMXKHBI OBHITh MEHbIIEe TOJOBUHBI
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AMHHBY BOJMHBI B AM3jAekTpHKe; HEHTPAJbHEII npOBOLHHK Aossken Oblth
pacrnoJioxXeH BO3MOXHO 00Jiee TOYHO B CPEAHEH YacTH MeXIy 3a3eM-
JEHHLIMH IIJIACTHHAMH H napajieabHo uM. IlocienHee cylieCTBEHHO AJS
nened ¢ MaJbIMH TOTEPSMH, e Jaxe HeGoabmoe u3nyuyeHHe TM- #
TE-BoaHbl H3-3a OTCYTCTBHSI CHMMETDHHY MOXET 3aMETHO CHH3HTL JO-
6pOoTHOCTL cHcTeMbl. Kpome Toro, yro6ni 60KOBOe H3JyueHHe Obljo He-
GOJNILIINM Jaxe TpPH HaJHYHH HEOLHOPOAHOCTEH, IIMPHHA 3a3eMJIeHHHIX -
IJIaCTHH HOJXKHa ObiTb B 2—3 pas3a 06OJiblile pacCTOSHHS MeXAy HHMH.
Ecan B oTHenbHBIX Chayyasix HeEOOXOLHMO NpPOBEPHTh <«NPOTIXKEHHOCTHY
6OKOBOr0 KpaeBOro moJjis, TO 3TO MOXHO CHeJaTb, H3Mepsigs eMKOCTb
JHHHH Ha HHU3KHX 4YaCTOTaX NpPH MOCTENCHHOM YBEJHUCHHH IIHPHHBI
3a3eMJIeHHBIX TJacTHH a. HaumHag ¢ HeKOTopo# BeJHYHHBI Q, eMKOCTb
CHCTEMBl” IPAKTHYeCKH He OyJeT YBeJHYUBATbCS. DTO 3HaueHHe a H QY-
JIeT rpaHHLel 60KOBOro KpaeBoro NOJs.

Ha rpanHme xpaeBOro moJjissi MOXHO CTaBHTL CTOMKH H APYyrHe nox-
JEepXKUBAOLIHE 3JIEMEHTHl JIHHHA C ONOPHBIMH JHIJEKTPHUECKHMH JIHCTaMU
B 3toM cayyae OHH He OYAYT BJHATHL Ha XapaKTEPHCTHKH JHHHH.

Has cxeM ¢ BBICOKOH HOOpOTHOCTBIO XKECTKHM sIBJseTcs HOmycK
Ha HaKJOH LEHTPaJbHOro NpoOBOAHHKA OTHOCHTEJLHO 3a3eMJIEHHBIX IJia-
cTud. nst OGoJbIIHHCTBA NPHMeHEHHH NOJOCKOBBIX JIHHHH, T€ NOTepH
Ha H3JyyeHHe He HrpaloT CYUIeCTBEHHOM pOJIH, JONyCK Ha LEHTPOBKY
H CHMMETDHIO LEHTPaJbHOrO NPOBOAHHKA MOXeT ObITh ClesaH XOBOJb-
HO OOJILLIHM.

COOTHOIIEHHE MEXIY OCHOBHLIMH pa3Me€paMH JEHTOUHLIX JHHHA £,
d u D onpenensieTcss 3aaHHLIM BOJIHOBBIM CONPOTHBJIEHHEM (CM. KPHBHIE
Ha pHC. 56), a Taxxke BHIOpaHHBIM THNOM JjauHHH. OrpaHHueHHe MHHH-
MaJbHbIX pPa3MepoB Onpejesnsiercs KOHCTPYKIHe# H TpeOOBaHHEM K TOU-
HOCTH HM3roTOBJieHHSI. B uyacTHocTH, yMeHblIeHHe IONEPEYHLIX Pa3MepoB
TNIOJIOCKOBOM JTHHHYM OrpaHHYeHO AONYCKAMH Ha TOJUIMHY JHCTOBBIX Ma-
TEpHaJoB.

KpHTHYHOCTL OCHOBHHIX PA3MEpPOB [OJOCKOBLIX JHHHH MOXKHO B Iep-
BOM NDHOJIHXKEHHH ONPENeJHTh C TOMOILUbIO KPHBHIX, H300paKeHHbIX Ha
puc. 56. Hanpumep, nns HeCUMMETPHYHON BO3LYLIHON JHHHH C KH3JeEK-
TPpHUECKHMH onopamu npu d/D=25 u t/d=0,2, yTo cooTBercTByeT BOJ-
HOBOMy conpoTHBjeHHio 50 OM, yMmeHublieHHe paccTosiHHs Ha 109 BwI3HI-
BaeT POCT BOJHOBOrO COMpPOTHBJEHH Ha 7%.

HeonHopogHocTH. PaccMOTPHM BJIHSIHHE HEKOTOPBIX BHIOB HEOJHO-
pOAHOCTEH, KOTOPHIE YaCcTO BCTPEYaloTCss B PA3JHUHBIX y3Jdax paJHo-
CXeM CaHTHMEeTPOBOro JAHanasoHa BOJH, Ha XapaKTepHCTHKH CHMMeTpHU-
HOH JIEHTOYHOH JIMHHH.

B6sn3un HeogHOpPOAHOCTEN BO30OyxKAaercs OoJbIIOe KOJHUECTBO BBIC-
IIHX THOOB BOJH, HO HH OAHa H3 HHX He OYyHeT pacHpoCTpPaHsATbC MO
JIHHHH, TOCKOJbKY pacCTOSIHHE MeXAy 3a3eMJeHHbHIMH ILJIaCTHHAMH
B CHMMETPHUYHBIX JHHHAX BCerga MeHblie A/2.

B 1noOJIOCKOBBIX JIMHHSIX TPYAHO CO3J4aThb HEONHOPOILHOCTH, paclo-
JIOKEHHHIE B MONEPEeUHON TJIOCKOCTH H IIHPOKO NpHMEHSIeMble B BOJIHOBO-
Jax H KOaKCHaJbHBIX JHHHSIX — eMKOCTHbIE M HMHIYKTHBHble AHa(parmsl,
pe3OHaHCHBle OKHA, eMKOCTHbIE IUTHIDH H T. N. Ipyrumu cjioBamu, B 1O-
JIOCKOBBIX JIMHHSIX TPYAHO BBHINOJHHTL NapaJjuiesibHble PEaKTHBHOCTH, HO
JIETKO BBINOJIHHTL TNOCJEefLOBare/bHble, NpeACTaBsioOmiHe co00f BHAOH3-
MeHeHHe (OpMbI LEHTpPaJbHOTO NPOBOAHHKA. Tak, mocjegoBaTeNbHON eM-
KOCTbIO SIBJIIETCS y3KHH 3a30p, nepecekamolluii noj NpsMbIM yrjioMm LEH-
TpaJbHBI TPoBOAHHK (pHC. 58,a). IlocnenoBartenbnass HHIYKTHBHOCTD
MOJIyyaeTCss IyTeM TPOpe3aHHs NPSIMOYrOJbHOro HJH KPYIrJaoro oTBEepCTHS
B lUeHTpaJbHOM npoBOaHHKe. [lapanjenbHass HHAYKTHBHOCTh oOpasyercs
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NpH YCTAaHOBKe Ha LEHTPaJbHBII INPOBOAHUK  BePTHKAJbHBIX INTHIpe.
Haxkorell, 171 noJy4eHHs napaJjiieJbHOM eMKOCTH HeOGXOZUMO Ha Ompe-
JeJieHHOH AJIMHe JHHHW YMEHbLIAaThb DAcCTOsHHe MeX]Jy 3a3eMJIeHHBIMH
IJ1acTUHAMH, 4TO BeCbMa HEYI0OHO.

OnxuM u3 HamGosiee BaXKHBIX THIOB HEOJHOPOAHOCTEH B MOJOCKOBBIX
JUHUAX SsIBJASIETCA E€MKOCTHBIH 3a30D B LEHTPaJbHOM NPOBOJHHKE, AJAA
KOTOpPOTO Ha puc. 58 mnpeacTaBjeHb INOJYYeHHble 3KCHEPHMEHTAJbHLIM
nyTeM napaMeTpbl 3KBUBAJIEHTHOA CXEMbl IJif JHUHHH ¢ BOJHOBHIM CONpPO-
tuBneHueM Zo=1/Yo=50 Owm, rme Yo — BOJHOBas NpoOBOAMMOCTp. EM-
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Puc. 53. [Tapamerpbl 3KBHBaJeHTHON CXeMbl LJIS 3a3opa B LEHTPAJbHOM
IPOBOAHUKE CMMMETPUYHOH MOJOCKOBOH JHHHH C BOJHOBHIM CONPOTHBJE-
Huem 50 OmMm.

@ — BHJ CBEPXy Ha LEHTPaJbHbIH NMPOBOAHHK; 6 — SKBHBaJEHTHast cxeMa: 6 — Ila-
PaMeTpbl SKBHBAJIEHTHOH CXeMbl B 3aBHCHMOCTH OT S/d.

KOCTHasi npoBoauMOcTh Bc=wC, rge C — nociegoBaTebHas €MKOCTb,
a o=2nf MuaykruBHas npoBoguMmocTs Br=—I/oL, rie L — napa-
JAenpHasi HHAYKTHBHOCTD.

I THHUN ¢ BOJIHOBBIM CONPOTUBJEHHEM, OTJAXYAIOWIHMCS OT 50 OM
Ha £(10—20%), npn opueHTUPOBOUHHIX pacuyeTax MOMHO HOJB3OBATHCS
3THMH Xe KpuBBIMH. Heo6xoAMMO TOMBbKO aas \loNyYeHHs 3HaueHuii Be
H Br yMHOXHTb pe3yJbTaT oTcyYeTa TIO BEPTUKAJNIbHON OCH Ha 3HAYEHHE
BOJIHOBOTO CONPOTHUBJIEHHS W Pa3feauTb Ha 50. :

Y3Jibl U LETAIIM HA NOJTOCKOBBIX NIMHUSAX

ITockobKy BOJIHOBOE CONPOTHBJIEHHE JEHTOYHON JIMHHH BBIOpAHHOIO
THna H KOHCTPYKUMH Omupelessercs B NEPBYI0 Ouepelb OTHOLIEHHEM
IIMPHHBL LEHTPANIbHOTO NPOBOAHMKA d K TOJIIMHe HH3JAeKTpuka D, To,
MeHAS. pasMep d, MOXHO CPaBHHTENBbHO JErKo NONYYHUTL HEOGXOLMMbIE
3Ha4YCHUS BOJIHOBOrO cONpPOTHBJeHUs. Ilo3TOMy nOJOCKOBBHIE JHMHHM OCO-
GeHHO TOJIe3HH B cXeMaX, rie TpefyeTcsi MHOTOKPATHOe H3MeHEeHHe
CONPOTHBJIEHNS, HanpuMep B (uiabTpax.

C Apyroil CTOpOHH, XOPOIIO H3BECTHHI TPYAHOCTH UPH H3TOTOBJIEHHH
TaKMX KOAKCHaJbHBIX M BOJHOBOJHBIX y3J0B, IJe HMEIOTCH Pa3BeTBJCHHS,
¢oracyrnniue TpaHC(popmaTopbl, JACJINTENY MOIILHOCTH, Tpoﬁnnxn H T IL
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Bce 3Ti TpyAHOCTH mPEOXO/IEBAWTCA NPH M3TOTOBJAEHHH MOAOGHBIX Y3JOB
Ha OCHOBe JIEHTOYHBIX JHUHUH MeTOXaMM NeYaTHHIX CXeM.

Mepexonbl Ha KOAKCHAJbHYI0O JHHHIO. BHINOJHHTL CBEPXBLICOKO-
YaCTOTHYIO 4YaCcTb NPHEMHHMKA MM NepefaTudka MOJHOCTbIO Ha NOJOCKO-
BLHIX JIMHHSX 4acTO He NPENACTaBJsieTcs BO3MOXKHBIM, Tak KakK Jubo aH-
TeHHa yXe HMMEeT KOAKCHAJbHbIH UM BOJHOBOILHHI BXol, JHOGO YCHJIH-
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Puc. 59. KoakcHabHO-0JOCKOBbIE NTePEXOHBi.

a — HenocpeiCTBEHHBIX Nepexon KOaKCHaJbHOH JVMHUH B CHMMETPHUHYIO MNOJOCKO-
Bylo; 6—8 -— «NepneHIUuKYJAspHbIe» [epexoabl Ha CHMMETPHUYHYI0 (6) W HEeCHMMeT-
pHUHYIO (8) TIIOJIOCKOBbIE JIMHHH, [ — LIEHTDaJbHBH IPOBOAHHK, 2 — 3a3eMJIEHHLIE
NJIaCTHHBI, 3 — KoaKcHaJibHasi JUHHA;, 4 — Pa3OMKHYTHIH Ha Komne maeHdd nauHOH
0,06—0,15A; 5 — oTBepcTHe nHMaMeTpoM dy IJs COIJIacOBaHHS Iepexoja.

TeJb NPOMEXKYTOUHOH 4acTOTHl HauWHaeTcs KoaKcHaJbHOH auHHeH, 100,
HakoHell, OOJBIIHHCTBO BhINYCKaeMbiX NPOMBIIIIEHHOCTbIO reHepaTOPHBIX
CBY namn uMeeT KOaKcHaJbHble MM BOJHOBOXHHE BBIXOLHBIE yCTPOHCT-
Ba. IleatoMy BecbMa BaKHO NpaBHUJbHO KOHCTPYHPOBATL U H3TOTOBJATH
nepexoxbl OT NOJOCKOBBIX JHHMH Ha cTaHJapTHble KOaKCHaJlbHbie JHHHH
¥ Ha BOJIHOBOABI NPSAMOYIOJbHOI'O CEUEHHS.

IIupokonoJoCHBI U XOpOIIo COrJacoBaHHBIA Ilepexoj Ha KOAaKCH-
aJbHYIO JHHHI0O Haubojiee NPOCTO BHINOJHUTBL NPH paBeHCTBE BOJHOBBIX
cCoUpoTHBJeHUuH obOenx mauHHU., [IpH sToM ciaelyer mnepexon BHINOJHHTh
TaK, 4yTOObl HCKa)KeHHe CHJOBLIX JHHUN 3JeKTPUUECKOro H MArHHTHOrO
noJiedl OCHOBHOH pacunpocTpaHsiolleiics BoJHb tHna TEM Oblio MHHH-
maabHuIM. [locnennee TpeGoBaHue o3HauaeT, yTo B MecTe nepexoja He
JOJXKHO OBITh pe3KHX HM3MeHeHH{l pa3MepoB, a TaKxKe KOHCTPYKTHBHBIX
3/IeMEHTOB, HcKkaxawmux noae TEM-goansl. YacTo uMeHHO 370 QOCTQA-
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TeJbCTBO OKa3biBaeTcsy peualomuM npH Beifope pa3Mepos MOMOCKOBODH
JTHHUH.

Ecau ke ra6apHTbl 4 BOJHOBBIE CONPOTHBJIEHHS COYJICHSEMbIX JIHHHH
OTJHYAIOTCS APYr OT Jpyra, TO 3ajada KOHCTPYKTOpA COCTOMT-B BhiGOpe
pa3MepoB ¥k IOJOMKEHHs [JeTaleil nepexoga TakuM o06pasoM, YTOOH
OTpaxKeHHs BOJH OT HHUX B3aHMHO KOMIEHCHPOBAJHCh B IIHPOKOM JHa-
na3oHe yacToT. JlAs 3TOro HEOJHOPOAHOCTH JOJKHBI OBITh pachoJoxe-
Hbl BO3MOXHO OJHXe IpYyr K ApYry.

Heckonbko Xxopomlo 3apeKOoMeHAOBABIUHX cebsa Ha NpPaKTHKe KOH-
CTPYKLHH KOaKCHaJbHO-NMOJOCKOBBIX NePeXOJOB MOKa3aHo Ha puc. 99.

Ha puc. 59,0 uzobpaxeH nepexon ¢ 50-OMHOH CHMMETPHYHO[ [10JIO-
CKOBOH JMHHH ¢ BO3AYIINBLIM AH3JEKTPHKOM ‘Ha 50-0MHYI0 KOAKCHAJbHYIO
nuuuio, obecneynBatominii KCBH menee 1,05 B guanasone 1,17—7 I'l'u.
OTH NaHHble OTHOCATCA K CJAEAVIOMIUM pa3MepaMm JHHUH: d=16 MM H
D=12,7 mm. BHellHu#i npoBOJHHK KOAKCHAJBHOH JIMHUM HENOCpeLCTBEH-
HO TpUCOeIHHSAEeTCS K 3a3eMJeHHBIM mJacTHHaM 2 IOJIOCKOBOK JIHHHH,
a BHYTPEHHAsS XKHJa KOaKCHa/JbHOro Kabensi mepexoLHT B LEHTpPaJbHbIN
NpoBOLHHK [/ TOJOCKOBOH JIMHHH.

Ha puc. 59,6 nmokasan Tak Ha3blBaeMblii NePIeHAUKYJIPHHIA Tiepe-
xol. Ero nesecoo6pasHo ucnoab30BaTh, KOrja BOJHOBBHIE COINPOTHBJIEHHS
H pasMepbl KOAKCHAJbHOH M JIEHTOYHOH JHHHH NOBOJBHO CHJbHO OTJIH-
yalTcs APYr oT Apyra. B atoMm ciyuae guasi corsacoBaHusi HeoGXOJLHUMO
NPUMEHATh COIVIAaCylOIIHe 3JEeMEHTHI, B KaueCTBe KOTOPBIX MOT'YT CJYXKHTb
KOPOTKO3aMKHYTBbII Ha KOHUE 4eTBEPTBLBOJHOBOH LIJEeH( JEHTOYHOH JIH-
HHH HJH DPa3OMKHYTHIA Ha KoHel miedd wuebospuwiof gaHHel (0,05—
0,15A), noxb6upaeMoil 3KCcnepHMeHTaNbHO npH HacTpoiike. Ilepexox ¢ xo-
POTKHM DA3OMKHYTHIM Uljed¢dom 6oJiee HIHPOKONMOJOCEH.

CorsiacoBaTh nepexoj MOXKHO TakxkKe ¢ NOMOILbIO Psifa NPOBONSALIHX
LITHIPbKOB, COENHHSIOUIHX 3a3€MJEeHHble NJACTHHBl, KOJHYEeCTBO H MECTO
pPacHnoJIoXeHHs KOTOPHIX BOJH3H COUJeHeHAs JIHHHH noJAOHpaloTcs OMBIT-
HBIM NYTeM. )

[lepexoapl Ha HeCHMMETPHYHYIO JIMHHIO, KaK NPaBHJ0, BHINOJHSIOTCS
B BHJle NEPeXOJOB «NephneHAuKyJAspHoro» Ttuna. ‘CorsacoBaHHe B HHX
JOCTHraeTcsi npHMeHeHHeM WAeH(OB, pa30OMKHVTHIX HJH KOPOTKO3aMKHY-
ThIX Ha KOHIe, MONOOHBIX TMOKa3aHHOMY Ha puc. 99,6, HAH nyTeM NOA-
G6opa muameTpa oTBepcTHs do B 3a3eMJeHHOR mngacThuae (pHc. 59,8).
[Ipu ontTHMaJbHOM corjiaCoBaHMH mepexoja, H3oOpaxKeHHOro Ha pHC. 99,8,
moxHo noayuut, KCBH Menpme 1,2 8 guanazone 2—8 I'I'n, a BHOCH-
Mble TnOTepH NpH 3ToM mnoJaydatorcs menee 0,5 nb.

BonHoBoHO-MOMOCKOBBIE mepexonbl. B puanasone 3—I10 I'T'y B #3-
MEepHTeJIbHOH ammaparype O6oJiblied YacTbl0 HCHOJB3YIOTCH NPSMOYTOJb-
Hble  BOJIHOBOABI pAas3JIMYHOrO TNONEpeyHoro cedeHus (cM. Taba. 3).
H3mepeHusi mapaMeTpoB NOJOCKOBBIX JHHHA oOBIYHO NPOBOAAT NyTeM
MOAKMIOYEHUsT HX K CTaHAapTHEIM BOJHOBOLHBIM MJHM KOAaKCHAJbHLIM
H3MepHTENbHBIM TpakTaM. I103ToMy HeoOXOAHMMO paccMOTpPeTh BOJHOBOX-
HO-TIOJIOCKOBLIE TepPeXoAbl Ha cHMMeTpPHUYHbIE M HECHMMETPHYHbLIE JIeHTOY-"
Hble JIHHHMH.

[TockonbKy  CTPYKTypa moJsi B CHMMETPHUHOM JIEHTOUHOH JIMHHMH
B NPHHIHIE MaJ0 OTJHYAaeTCad OT KOAKCHaJbHOM, TO €cTecTBEHHO MoTbl-
TATbCs BBLINOJHHUTL BOJHOBOAHO-NOJIOCKOBBIN INepeXoJ aHaJorHYHbiM 110
KOHCTPYKIHH KOAKCHaJbHO-BOJIHOBOAHOMY nepexoay. OZHHM M3 JyUmIHX
KOAKCHaJbHO-BOJIHOBOJAHEIX TEPeX0M0B SIBJIsieTcd IUTHIpeBOH (30HAOBHIH),
B KOTOPOM BHYTPEeHHHH NPOBOJHHMK NOJOCKOBOH JIMHHH B BHAe WITHIPSA
(soHa) BXOLHT uepe3 IIHPOKYIC CTEHKY B BOJIHOBOJ mapaJjl/ieJibHO 3J€K-
TPHYECKHM CHJOBBIM JIHHHAM.
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ITono6uyio KOHCTPYKIHIO uHMEET BOMHOBOJHO-NMOMOCKOBHA mnePexda
Ha CHMMETPHYHYIO JIGHTOYHYIO JHHHIO, H306pa)KeHHbi Ha pHc. 60,a.
BuyTpp BOJIHOBOZAa BXOAMT TOJBKO HeGOJBLIOR OTPE30X WEHTPaJbHOTO
NPOBOJHHKA C AHIJEKTPHUCCKHMH NJaCTHHAMH Wad Ge3 wux. Hnas pabo-
TH B IIHPOKOHN N0JiIoCE YyacTOT HEo6XOAHMO NPOH3BOAUTH HACTPOHKY, Me-
HSIg BBICOTY CYXXE€HHOHM 4yacTH BOJIHOBOJA, NOJIOXKEeHHe KOPOTKO3aMbIKalo-
mero MNOPIIHSA M TIJNYOHHY TNOrpyKeHHs B BOJHOBOJ LEHTPAJBHOIO
NPOBOJAHHUKA MOJOCKOBON JHHUH.
" CoBeplIeHHO APYro#l THUN BOJIHOBOJHO-NOJOCKOBOTO mepexona NoOKa-
3aH Ha puc 60,6. IT0 Tak HasbIBaeMblil «IleJeBoi» nepexon. B 3azeMm-
JIEHHON NJIaCTHHe NOJIOCKOBOM JIMFUH NEepPHeHIHKYJspHO ee NPOL0JbHOH

&
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Puc. 60. BosHoBogHO-T10/10CKOBBIE TIEPEXOIHL.

Q — 30HIOBBIA Nepexof Ha CHMMETDHYHYIO TNOJIOCKOBYIO JIMHHIO; 6 — IiefieBof me-
Pexon Ha CHMMETDHYHYIO JIHHHIO; 6 — MepeXOi Ha HeCHMMETDHUHYIO JIMHMIO C NpO-
MEeXyTO4HbIM [1-00pasHbIM BOJAHOBONOM; I — LEHTDPaJIbHLIR NPOBOIHHK; 2 — NHSJEK-
TPHK TNOJIOCKOBOH JHHHH; 3 — 3a3eMJieHHasl IJIaCTHHA IIOJIOCKOBON JIHHMH. 4 —
OpSIMOYTOJIbHBIA BOJHOBOX; 5 — NOpLIeHb HACTPOHKH, 6 — MeTaJJIM4ecKHH KRR
IJISl COrJIacOBaHMsl BOJIHOBLIX CONPOTHBRJEHHA BOJIHOBOAA H IIOJIOCKOBOH JIHHHMI
7 — mesb B sSa3eMJieHHOft naacTHHe; 8 — rpeGedb I1-06pa3HOro BOJHOBOZAA.
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OCH Tpope3aercs Liesib, uepe’ KOTOPYIO OCYLIeCTBJSIETCs CBsi3b C BOJ-
HoBomoM. Tax xax Liesib B 3a3€MJIGHHOH NJacTHHe HApylIaeT CHMMETDPHUIO
JeHTOUHO#l JIMHHH, TO TNOSIBJASETCS H3JyyeHHe uyepe3 OOKOBBIE CTOPOHBI
nuHuy. Jag ycTpaHeHHs 3TOrO u3JydeHHs 3aMBIKalOT HAKODOTKO 3a3€M-
JIeHHDBI® TLJIACTHHBI HeCKOJbKHMH MeTaJIHUeCKHMH IUThipbKaMu (pHe. 60,6).

[Tepexox paccMOTPEHHOro THHA MMeeT CJENYIOLUIMe NapaMeTphl:
JIJHMHB IeJH coctaBaseT 3/5A; wHpuHa paBHa 1/20 A; BoJHOBOE COmpoO-
THBJIeHUE JIeHTOuHOfi JuHHH paBHo 90 Owm, paszmepnl BOJIHOBOJa COCTaB-
naior 25,4X38,1 mMm. ITosockoBas JuHAS HMeeT PA3OMKHYTHIZ KOHeElN Ha
paccrosuui 1/10 Ay oT mean. 31ecb A ¥ Ay — AJHHBI BOJH COOTBETCT-
BEHHO B CBOGOJHOM MNpOCTPAHCTBE H B JIEHUOTHOH JMHHMH. g y.yuuie-

1 4

Puc. 61. ITocTogHHBIA ocJsiabHTe > H COrJiacoBaH-
Hasl OKOHeuHas HArpy3Ka IJi NOJOCKOBOH JIHHHH.

] — nocTosiHEbIl ocja6GuTenb; 2 — corylacoBaHHAsl Ha-
rpy3Ka; 3 — LeHTpaJbHbIi MeTaJJIH4eCKHH NPOBOJAHHUK;
4 — norjouratouiass Jgenra (IJaacTHHA).

HHS COTJIACOBAHMS TIepexoJa B BOJHOBOJE MOryT ObITb YCTaHOBJIEHBI
corsiacyiomiie auadparMbl HJIH LITHIPH, pa3Mepsl H I0J0XKEeHHE KOTOPBIX
noa6HpaloTcT KCIePHMEHTAJIBHO.

Ilepexoabl ¢ BOJHOBOJAA NPSIMOYTOJIbHONO ceueHHs Ha HECHMMeTpHd-
HYIO JIEHTOUYHYIO JIHHHIO G0Jee IIHPOKONOJNOCHB H Jierie BBINOJHHMBH 1O
CPaBHEHHIO C NPEIbIAYIIMMH, MOCKOJNbKY CTPYKTYPY TOJS BOJHBL Hio
npome npeo6pazoBats B TEM-posny HecMMMeTDHYHOH JIHHHH. Ha
puc. 60,6 mOKa3aH NJaBHBIA Nepexoi C BOJHOBOJA HA CHMMETPHYHYIO
1n0J10cKOBYI0 JuHHIO, CHauaja npsSMOYrojbHoe ceyeHHe BOJIHOBOZA MJAB-
Ho mepexondr B [l-o6pa3noe u najnee B HeCHMMETDHUHYIO JHHHUIO. Co-
OTBETCTBEHHO M CTPYKTypa moas Boausl Hie mocremenHo npeoGpasyercd
8 TEM-Boany.

CoriiacoBaHHble Harpy3ku M IOCTOSIHHbIE ATTEHIOATOPbl MOXHO H3-
FOTOBJSTH ABYMS BecbMa pPas/IHUHBLIMH clocoGaMH.

[TepBHiil cnoco6 3akjai0gaerTcss B NOJKJEHBAHHU JIHCTOBBIX HJIH o0BbeEM-
HBIX TOrJIOIIAIOUIMX MATEpPHaNoB ¢ OLHOM CTOPOHH K IH3IJIEKTPHUECKHM
nJacTHHAM, a ¢ JpYyro#t — kK LEHTPaJbHOMY MPOBOAHHKY T10JIOCKOBOH
JHHHH.

Iornomarpouye MaTepHaibl NPeACTaBAAIOT COGO# JIEHTHI TOJILIHHOA
0,1—0,2 MM H3 JQM3JEeKTPHKA, Ha KOTOPble HaHECeH TOHKHH 3JEKTPO-
NPOBONALUKH CJOf C TOBEPXHOCTHBIM  CONPOTHBJEHHEM  NOPANKA
100 Om/cm2. Kycku Tako#t JeHTH C IJIaBHO MeHsoulefcs I PHHOR
(pyc. 61) BK/JeHBAOT ONHCAHHEIM BbIlle CNOCOGOM B CepelHHy CHMMe-
TPHUHOM JUHUH HJH MeXAy UEHTPaJbHBIM NPOBONHAKOM H AU3/IEKTPHYE-
CKOH MJacTHHOH HEeCUMMETPHYHON JIMHUH. ]

[Tox6opom (GOpMBI HOTJOLIAIEH JEHTHl MOXHO 006ecneuHTh KCBH
meHee 1,068 10—209%-Hoit mosioce yacToT, a MeHee 1,2 — B QBYKpAaTHOM
# GoJee UIMPOKOM JHHANA30He 4YACTOT, HANPHMED B [HaNa3oHE 800—
1600 MI'u. Uem Gojee IJaBHO TONJOUIAMIOUIM] MaTepuana <«BXOILHT»
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B NPOCTPAHCTBO MeX]Jy UEHTPaJbHbLIM TNPOBOAHHKOM H 3a3eMJIEHHBIMH
IJaCTUHAMH, T€M JIYYHIHM IIOJYYaercss COrjacoBaHHe,

3HayeHHe ocJab/eHHs, gaBaeMOro NOCTOSIHHBIM ocJjaburtesaeM, Moj-
OupaeTcst NyTeM H3MEHeHHs] pa3MepoB MNOIJIOLIAIOIIEH JIEHTHl W IJyOUHBI
«IIOrPyKEHUI» €e Ha LEeHTpaJbHbBIH NPOBOAHHUK.

Ocnaburenp, noxKa3aHHbE Ha puc. 61, MoXeT jaaTh ocjaaljeHH 10
5—7 nb.

Ecan tpebyercs umeTh GoJibliee HOIJOUIEHHE, TO CJAeAyeT YAaJHUThb
UeHTpPaJbHBI NPOBOJAHHK Ha ONpedeJeHHOM YyuacTKe, 3aMeHHB ero
morJjollaoluM MAaTepHaJjoM, Jy4yile BCero MeTaJJIM3HDOBAHHON IH3JIEK-
TPHYECKON myeHKo#dl. B 3ToM ciyuae 3HaueHHe ocnabjieHHs1 NPaKTHUECKH
MOXHO CJAeJaTh CKOJIb YrOAHO OOJIbIIMM NyTeM YBEJHUUYEHHS NPOL0JbHOH
JAJIUHBL TIOIVIOLIAIOLIero yvyacTka.

Hpyroit cnoco6 H3roTOBJIeHHsI NOJOCKOBBIX (HKCHPOBAHHBIX OCJ]a-
ouresefi H OKOHEYHBLIX HArpy30K 3aK/JOuaeTcsgs B 3aMeHe LEHTPAJbHOIO
NPOBOJHHKA Ha ONpeleJIeHHOH AJIMHE TOHKOH JIEHTOW H3 CIlJiaBa BHICO-
KOro CONpOTHBJIEHHS, HanpuMep Huxpoma. BosHOBoe conpoTHB/IeHHe JIH-
HUM [pPH 3TOM INPaKTHYECKH HE MeHsieTcsl, a ocjabJjeHHe Ha eAUHULY
JAJMHBl 3HAuHTeJbHO BO3pacraeT. Eciu ueHTpaJbHBI NMPOBOLHUK BHINMOJ-
HeH H3 HHUXpPOMOBOH JieHThl ToaumiuHoi 0,03 MM, To morounsHoe ocaabJe-
HUe JHHHH cocTaBjsier npumepHo 20 nb/m na wacrorax okono 9 I'Tn,
a B clyuyae mocepeOpeHHBIX NPOBOJHUKOB OHO paBHsieTcs 2 ab/M. 3aech
caeiyeT NOQUEPKHYThb, YTO TOJIIHHA HUXpOMa cpaBHUMa C TJayOuHOH
NPOHUKHOBEHHST TOKOB.

CornacoBaHHble HAarpy3ku TakxKe MOTYT OHITb CAeJaHbl 13 HHUXPO-
MOBO# JIEHTHI, IPHYEM JIMHUH H3 TaKOH JIEHTH MOTyT OBITb Kak pPa3oM-
KHYTBI, TaK H KOPDOTKO3dMKHYTH Ha KOHUe. [lis cOKpalleHHss pa3MepoB
nenecoo6pa3Ho CBepTHIBATL HMX B UUJAHHAP Hanogobue OGyMakHbIX KOH-
JNEHCATOPOB HWJAM JesaTb B BHIe mJockon cnupanu. Hanpumep, ecau
JIJHHa JuHHM paBHa | M, TO ocsnabjeHHe BOJHBI NPH PacOpOCTPaHEHHH
B o0e cropous cocraBur 40 1B, yro coorBerctByer KCBH, pasnomy
1,02 B BecbMa MIMPOKOM HHana3oHe YacTorT.

UTo6bl 3aBeJOMO YCTPAHHThL OTPaXKeHuss OT Mecra CThika nocepeo-
PEHHOr0 H HHXPOMOBOr0 UEHTPaJbHLIX NPOBOJHHKOB, HX HEOOXOAHMO
COeIHHSATh NJABHO CO CKOCOM, AJiHHOH 2—3d.

OnucaHuble BHIIE CIOCOGH H3rOTOBJIEHHST HArPY30K H aTTEHIOATOPOB
NPHUTOAHBI [JIs TOJOCKOBBIX JIMHHA C TBepAbLIMH JIH3JekTpuxkamu, is
JIMHAA C BO3AYLIHBIM 1H3JEKTPHKOM KOHCTPYKUHMH DACCMOTPEHHBIX Y3J0B
NPUHUHOHAABHO HE OTJHYAIOTCS OT COOTBETCTBVIOLIMX KOAKCHAJbHBIX H
BOJIHOBOHBIX. ’

Ilepemennble ocaabuTeNH [Jis CUMMETPHUHBIX IOJIOCKOBBIX JIMHHM
C TBEPABIM OU3JEKTPHKOM BBHINOJHSIOTCS dHaJOrHyHo noctosiHHbIM, Ilo-
raowarouias miaactiia 4 (cMm. puc. 61) genaercs MOABHXKHON U TepeMe-
1 aeTcsi OTHOCUTENBbHO UEHTPAJbHOTO NMPOBOJAHMKA TIOJOCKOBOrO BOJHOBO-
Ja, KaK poTop NepeMeHHOro KOHAEHCATOpa mnepeMelllaeTC OTHOCHTEJBLHO
craropa. Ilo ¢opMe 3TOM NOABHKHON NJACTHHH B OJHOH U3 AHIJEKTpPH-
yecKHX MJAACTHH HJAH B 00eHuX mJjaCTUHAX jesaeTcss Bhipe3 COOTBETCTBYIO-
el GpopMHl. '

B HecHMMeTPHMUHBIX JHHUSAX, ecaH TpebyeTcss MoayuyuTb HeGOJbIION
ko3ppunnenr ocnabneuns (mo 5—10 ab), nornowarmyo nJaacTHHY
MOXKHO pacucjaraTb HajJ UEHTpaJbHHIM NPOBOJHHKOM, TakK Kak BBIpe3
B JAHIJIeKTPHKEe CJAOXKHOH (OPMBI H3FOTOBHTH [AOBOJIBHO TPYAHO.

Ecnu ke xosdduuneHt ocaabieHus gojkKed Obith Goabmum (30—
60 1B), To BeIGOp HOMKEH OLITL CAEAAH B IIOJb3Y TOJOCKOBOH JIHMHHH
€ BO3IYLIHBIM AH3JEKTPHUKOM. B 3TOM c¢snyyae mor/omiammiui mMartepHan
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BBOJIHUTCA MeXAy MeTaJJHYECKHMMH NOJOCKAMH JHHUH, 4TO oOecleyHBaeT
3HATHTEJNbHYIO BEeJHUHHY ocaabnaeHus.

B xauecTBe IAH3JEKTpUKA C OOJBLIHM nornomeHHeM Ha eNHHHLY
IJIHHBI MOXET ObITb NPHMEHeH HH3KOYaCTOTHBIH (eppHT, o6aalarouui
OYeHb BBLICOKMMM MOTEPSIMH Ha CBEPXBHICOKHX YacTOTaX. JIydlInUMu sTBJIS-
IOTCSI HHKeJdb-IIHUHKOBble H B OCOOGEHHOCTH HHKeJb-I[HHK-MapraHieBhe
¢epputel. ITocnennne npu oAUHAKOBOH MJIMHe MOIVIOIIAIONIIEH MMJIACTHHH
arTeHioatopa  obOecnmeunBator Ha 10—20 gb Ooabliee ocaabieHue H
HUMEIOT XOpOLIyI0 TeMIepaTypHylo CTabuJAbHOCTh. B JaHHOM npHMeHeHHH
(eppHT He HaMarHHYHBaeTcs.

OcobOeHHOCTH KOHCTPYKNHH aTTeHI0aTopa C fbeppmoson TorJiouan-
ImeHd MJAaCTHHOH paccMOTPHUM Ha npHMepe ocaaburtenass 1Js BbICOKOYa-
CTOTHOH T'OJIOBKHM NpPHeMHHKa nuamnasona 1,7—2 I'T'n, BenmoaHeHHoro Ha
HeCHMMETPUYHOH JIMHHM ¢ BO3AYLIHBLIM JH3JAEKTPUKOM, HMeIoImeH cie-
nyomue pasmepn: d=8 mm; D/2=1,6 mm; t=1,6 mM; npu atom Zo=
=50 Om (oGo3nauenus cM. na puc. b4, VII).

OnbT nmoKas3plBaeT, 4TO AJASl IOJAYy4YeHHST OOJAbIIOH M YCTOHUHMBOH
BEJMYHHB! OCJa06/MeHUsT TIpH Pa3HBbIX INOJOXKEHUSIX (EeppPUTOBOH INJIACTHHEI
Heo6X0AUMO 00eCleuyuTh XODOLIHH KOHTAKT MeXAy ¢(eppuTOoM H IleH-
TpaJbHBIM TNPOBOAHMKOM JHHHH. Ecau, Hanpumep, BO3AYLIHBLIE 3a30D
Mexay (eppuTOM H ILEHTpPaJbHBIM NpPOBOAHHKOM paBeH 0,1 MM, To oc-
na6nenne ymenpliaetcs ¢ 50 mo 33 nb. IloaToMy ¢eppuTOBYyIO NMIACTHHY
cepebpat ToHkum (mpumepro 0,025 mm) cioem cepebpa, uTo obecrneun-
BaeT IIpH BBeJEHHH ee B 3a30PD XOPOIIMH KOHTAKT C IPOBOAHHKAMH IIO-
nockoBofi auHHK. Ilpu 3Tom cepeGpo noaKHO ObITh CYHIIEHO C TOPLOB
¢eppHTOBOH MJIACTHHBL, a TaKXke c ee KOHIOB Ha 4—5 MM nas o6ecre-
YeHHs1 cOIVIaCOBaHMs aTTeHwoaropa c auuuedn. Illupuna ¢epputosoii naa-
CTHHH [OJKHa GbiTh Ha 12—20% OGosbllie mWupHHBEI LEHTPAJBHOIO MpO-
BoAHHKA. [lanbHefilllee yBenHueHHe IIHPHHBI HE NMPUBOJUT K YBeJSHUEHHIO
ocJiabyeHus.

MakcumanpHoe ocaabieHyie OMMCAHHOTO AaTTeHIAaTopa H3MeHseTCs
auHeAHo oT 14 no 45 1B npu yBeawyenum ANMHBI TIACTHHBI (eppUTa
or 8 mo 30 mm. B aguanasone 1,7—2 I'Ti oHo yBeanuHBaeTcs B CTOPO-
Hy GosapwHX yactoT B mpenesnax 109%. :

I'panyuposka nepeMeHHbIX aTTeH0aTopoB, PaccMoTpeHHBI BhILIE
nepeMeHHbIH aTTeHI0aTOp ¢ IOTJIOH[AoUIed MOABUXKHOH IJIACTHHON HMeEeT
IOBOJIBHO pE3KO BBIPAaXEHHYI0 3aBHCHUMOCTb oCaaljeHus OT YacCTOTHI.
CanenoBaTesnbHO, HEO6XOAHUMA €0 rpanyApoBKa Ha HECKOJIbKHX 4aCTOTaxX
paGoyero nMana3oHa (OOGBLIYHO Ha KpafiHHX M HA CpeAHEeH yacTOTax).
I'panyupoBouHbie rpaduKu NpeACTaBJAAIOT cO6Ofi 3aBHCHMOCTH ocJjabie-
HHS aTTeHIAaTtopa OT IOJOXKEHHS NOABHXKHOH MOTOLlaloLlel IJIaCTHHEI
OTHOCHTEJbHO METa/JIMYeCKHX IIJIOCKOCTeH moJoCKoBofi saunHuu, OxHAKO
He Bcerla B pPaclOpsIKeHHH 3KCNepUMEHTaTopa HMeeTCs rpalyHdpOBaHHHIA
MepEeMeHHBIl aTTEHI0AaTOP, [0 KOTOPOMY MOXHO MpPOrpalyupoBaTh HOBHIM.
ITosToMy XKpaTko onuuieM crmocof rpaiyHPOBKH, NpPH KOTOPOM He Tpe-
OyeTcss HMeTb rPaaiyHPOBAaHHBIH AaTTEHIOATOP.

DTOT cnoco6 sIBJSETCSs HEKOTOPHIM BHAOH3MEHEHHeM LIMPOKO H3BE-
cTHOro crnocoba 3aMellleHHS, TP KOTOPOM BBEJEHHE OXHOr0 OCJabHTeNs
CONPOBOXKJAeTCs BhIBEJAEHHEM APYroro Ha TAKyl0 e BeJuuuHy ocJabje-
Hus ¢ TeM, 4ToObl ypoBenb CBY curnana mocse o6oux nocaeloBaTesNbHO
BKJIIOYEHHBIX aTTEHI0ATOPOB OCTaBaJgJach NMOCTOSHHBIM.

®yHKnUOHANbHAS CXeMa H3MEPHTENbHOH YCTaHOBKHM IIpejcTaBJeHa
Ha puc. 62. Kak BHAHO u3 3Tofi CXeMbl, HJs rpalyHpOBKH HeOOGXOLHMO
‘u%e'rb ABa IepeMeHHbIX HerpajyHpoBaHHBIX aTTeHloaropa. MolHOCTDb

reHepaTtopa, YCHJEHHe YCHJUTeAsT HU3KO# 4HacTOTHI H YCHAHTENS
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BEPTHKAJbHOIO OTKJIOHEHHs Jyua ocuuiiorpada A0JXKHH GBITh TaKHUMH,.
4TOGHl IPH TOJHOCTHIO BBEJEHHOM OIHOM H3 TNepeMeHHbIX aTTeHI0aTOPOB,
Ha 3KpaHe ocuujjaorpada MOXKHO ObIIO OBl MOJNYYHTH H306paxKeHHe aM-
IVIUTY 1Bl HU3KOYACTOTHOr 0 CHrHa/j Ja, CHHMaeMOTO C JeTeKTOPHOMH TI'OJIOBKH,
OT NOJOBHHH 10 MOJIHOrO pa3mepa OCHHJIOrpaHuueckoit TpPYyOKH.

Ilnst npoBeneHHsi rpalyHPOBKH Ha TpeGyeMOH 4acTOTe Ha JeTEeKTOp-
HYIO TOJIOBKY HEoOXOAHMMO 1oaaTh Takoi yposednb CBU MomHocTH, NIpH
KOTOpDOM feTekTop paboran Obl Ha CTPOrO0 KBaJApaTHYHOM yyacTKe CBoei
XapakTepUCTHKH. B 3TOM cllyyae aMnJauTyAa CHrHaJia Ha 3KpaHe OCIHJ-
Jgorpada Gyner nuHedHo 3aBHceTb or CBY momHoctn P y JeTeKTODHOR

1 o 2 [~ 3 [~ 4 3= 2 5 6 3 7
\ —_\ _
o a Ve N
B Y mpakm HY. mpakm

Puc. 62. ®ynxunoHa bHast cXeMa YCTAHOBKH IJISl TPaflyHPOBKM lIePEeMeHs
HHIX aTTEHI0AaTOPOB.

1 — CBY reHepatop ¢ DperyJHpyeMoH BHIXONHOH MOILIHOCTBIO H BOJHOMEPOM:
2 — QHKCHDOBaHHBIN pa3Bs3biBalOUIUi aTTeHaTOp (7—I15 nB); 3 — rpagyHpYeMbi
nepeMeHHBI aTTeHI0OATOp; 4 — HerpaAyHpPOBaHHBIH BCIIOMOraTeJIbHBIH NepeMeHHb
aTTeHI0aTOp, 5 — INeTeKTOPHasi TOJIOBKAa; 6 — YCUJIHTENb HHU3KOH YacCTOTH, 7 —=
ocuuanorpad.

FOJIOBKH, a TOK neTeKTopa [lpger~P7", npuuem n=1. Ecan MouHOCTH
CBUY curHana cylecTBeHHO MNpEBBIIIAET 3TOT ypoBeHb, TO n<l, a ecau
CYIlECTBEHHO MeHblle, To n>>1. BHIATH Ha KBajpaTHYHBIA yyacTOK MOXK-
HO ciaenylomuM oOpas3oM.

BBeneM TOJHOCTBIO BClOMoOrareabHbifi aTTeHioatop 4 (puc. 62),
a rpajgyHpyeMblii aTTeHoaTop J TMNOJHOCThbIO BhiBeneM. PeryaupoBxo#
BhiX0aHOH MoumHOCTH CBY reHepatopa, ¥ ycuseHHs B HH3KOYaCTOTHOM
TPaKTe YyCTAaHOBHM Ha 3KpaHe ocuuaiorpada aMIJIHTYAy CUrHanaa, cka-
xeMm, 80 mm. BBenem rpagyupyeMblii aTTeHl0aTOp HacTosbko (Ha A
JdeJleHui MexaHH3Ma mnepeMellleHWss NOABHXKHOH MOTJOIAIOUEeHd IJacTH-
Hbl), 4TOGBl aMIJIUTYZa CHTHAJa Ha 3KpaHe oCUHsIorpada yMeHbUIHJAACK
BABOe u cTana paBHOH 40 mMm. Eciu 6m xapakrepHcTHKa pgerekTopa Obi-
Ja KBaJpaTUYHOH, TO 3TOMYy rnonoxeHHw A cOOTBEeTCTBOBaja G6bl BeJH-
"yHHa ocnabhaenus rpagyupyemoro arreHwoaropa 3 nb. Ho moka bl -eme
He y6GequJuCh, yTO paboTaeM HA@ KBaJpPAaTHYHOM y4acTKe XapaKTepHCTHKH
nerektopa. IloaToMy BBHINOMHHUM crelylollHe onepalHH.

. BriBepeM BcrmoMoraTenbHBIH AaTTEHIOATOp HACTOAbKO (neneHue b
MeXaHH3Ma IepeMelleHHs TMOTAOLlAomIed NAACTHHBI), 4TOObI BOCCTAHO-
BHUTb Ha 3KpaHe ocuuaiaorpacda npexuwoio amnautyny 80 mm. Iloxuepxk-
HeM, 4TO 3TO AejeHHe b COOTBeTCTByeT yMeHbIlEHHI0 ocaafjeHHss BCHO-
MOTaTeJIbHOTO aTTEHIAaTopa OT CBOEr0 MAaKCHMaJbHOTO 3HAYeHHsT DPOBHO
Ha<3 1B, ecsn xapakTepHCTHKa AeTeKTOpa KBalpaTHuHA.

BeeneM rpamyHpyeMblit aTTeHI0aTop naablie nosoxeuwus A (B ne-
JdeHHHl MexaHH3Ma nepeMelleHusi, npHuemM B>A), uro6ul Ha 3KpaHe ocC-
ftuanorpada cHOBa MOJMYUHTh aMILIMTYRy curHana 40 mm. Ecam renepnb
Mbl BBeJleM BCIOMOTATENbHBIl NOIVIOMAWIIMA ATTEHIOATOp Ha MAaKCH-
malbHOe ocJabseHHe H Ha 3KpaHe ocmwiorpada noJyunM CHrHal
¢ ammautygoid 20 MM, TO XapakKTepHCTHKa HeTeKTopa Ha Hauiem pa0o-
yeM ydacTKe KBajparTHyHasl, © MOXKHO NPOH3BOJAHTH JajbHeHulyio rpa-
OyHpoBKYy aTTeHioatopa. HyneBoe peneHHe u paenenuss A B B Gynyr
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yXKe NepBbIMH TPeMsi TOYKAMH TPaAJyHPOBOUYHOH KPHUBOH, COOTBETCTBYIO-
wumMH ocnabaennio 0, 3 u 6 nb. Jlanee rpaapyupyemert atrenioatop 6y-
JeM BBOJHUTb, @ BCIIOMOTaTeNbHbIH BBIBOAUTbL TaK, 4TOOLI (PUKCHPOBATH
Takue I[OJIOXKEHHS MexaHH3Ma mnepeMelleHHs IOrJOWAKNEed IIJIACTHHEI
rpagyupyemMoro atTeHl0aTopa, NPH KOTOPHIX Ha 3KpaHe ocuumiorpada
aMIJMTyna curHajna paBHagace 40 mm. Ilpu BbIBe1eHHH BCIOMOraresb-
HOTO aTTEHIaTopa B Ka>XIOH TO4YKE HeO0OXOIHMO BOCCTAHaBJHBATb 80 MM,

Ho, xax mnpaBuso, ¢ nepBod NONBITKM BBHIATH Ha KBaJApaTHUYHBIHA
y4aCTOK XapakTepDHCTHKH [JETEeKTOpa He yaaeTcs, T. €. npH B nejeHHusx
rpagyHpyeMoro aTTeHloaropa Ha 3KpaHe OCHHJJIOrpaga BeJHYHHA CHTHa-

\
Y

\ & >
! /

a) 6) 6)

Puc. 63. ¥Yrabl # p3ru6bl NOJOCKOBBIX JHHHA (BHI HA HNEHTPAJbHBLIH Npo-
BOJHHK).

a — nJaBHBI NMOBOPOT IEHTPAJbHOTO INPOBOAHHKA, 6 — H3rHO6 mom yrioM Q. 68 —
NnpsAMOYroJbHbIK H3THOG.

na au6o Goabuwe (n>1), au6o menomwe (n<l) 20 mm. B nepsom cay-
yae, T. e. KOrja aMIUIMTyRa CHrHajJa Ha 3KpaHe ocuuaiaorpada mnoayuH-
nach Goabile 20 mMm, HeoGxomumo yBeauuuBath momHocts CBY renepa-
TOpa ¥ YMEHbLIATh YCHJEHHe B HH3KO4acTOTHOM Tpakte. [Ipy 3TOM
XKeJaTeJbHO COXPaHSTh IO BO3MOXHOCTH NPU TNOJHOCTbIO BHIBEJEHHOM
rpagyHpyeMOM aTTEHI0AaTOPE H MOJHOCTbI0 BBEJEHHOM BCIIOMOraTeJbHOM
ATTEHIOATOPE AMIJIMTYLY CHTHajla Ha 3KpaHe ocuusiaorpada 80—100 mm,
Ecau n<l, to nago ymenpuiatb momHocts CBY reneparopa # yBsenHuH-
BaTh YCHJeHHEe B HH3KOUACTOTHOM TPAaKTe.

[locne Tpex-ueThipex TOMLITOK OGBLIYHO yaaeTcss BHIATH Ha KBajapa-
THYHBIH YYaCTOK XapaKTePHCTHKU AeTektopa. Takum ob6pa3om, ONHCAK-
Has MeTONHMKAa MO3BOJSeT MOJy4aTh rPajyHpoOBOUYHBIE TOYKH uepes 3 1B.

Yraoi u u3ruGbl MOJOCKOBBLIX JHHMH. B I060ii cxeme mnpHXOZHTCSA
JesaTh MOBOPOTHI JIEHTOYHBIX JHHHA KaK B MJOCKOCTH TMOJOCKH (mJ0-
ckocte H), Tak ¥ B mnepneHIMKYJAspHOM el HanpasJeHuun. [TocnenHue
BCTPEYAIOTCS  3HAUHUTEJNBHO pexXe M HCIOJb3VIOTCH s NPOTSIKEHHBIX
B OJHOM HamnpaBJIEHHH Y3JOB '(IOrVIOMIAIMIMX HArpy30K ¢ HHXPOMOBHIMH
NPOBOJAHMKAaMH, (UJILTPOB M Ip.), KOTOPbE AJS yYMeHblleHusi raGapHUTOB
MOXKHO CBEpPTHIBATbH B PYJOH M MOMEIaTh B MeETAJIJMHYECKYI0 O0O60JOUKY.
ITomo6uble M3rubbl MPH MaJOH TOJIMHE MOJOCKOBBLIX JHHHA MO CpaBHe-
HMI0O C HMX LIMPHHOH HE [qalOT JONOJHHTEJbHBIX oOTpaxkenu#. Ksrubul
B IJjockocTH H Moryr BHOCHTBL CylleCTBeHHble HEOLHOPOJHOCTH TpH
HENpPaBUJIbHOM HUX BBHITIOJHEHHH.

Ha puc. 63 moxasano HeckoJbKO BapHAHTOB KOHCTPYKIHH NOBOPO-
TOB MNOJIOCKOBBIX JHHHE B njockoctu H. ITnaBumifi nosopot (puc. 63,a)
umeer KCBH wmenee 1,2 B mupoko#n mosioce yacror. Hauayumumu oka-
3aJiichb H3rubnl, n3obpaxKeHHble HA puc. 63,6. Ouu olGeclneunBalOT, HaNpH-
mep, Ha uactore 4,77 MI't KCBH, paBHuifi 1,04, u umeloT mnoTtepu Ha
nanyuenune oxkojo 0,1 nb. Eciam xe yrosm cxpyriaeH (NyHKTHpHas JHHHSA
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Ha puc. 63,8), To KCBH cocrasaser 1,08. [Tpu npsamoyrojabHoM nepexo-
fe (WITPHXTMYHKTHpPHas jauuus Ha puc. 63,6) KCBH pasen 2. dtu naH-
Hble OTHOCATCS K HeCHMMETPHUYHO¥ JIHHHH NOJIOBHHHOro mnpopuas (d=
=6 mMm, D/2=1,0 MM) ¢ AM3JEKTPHKOM M3 CTEKJOBOJIOKHA, NPOMHTAH-
Horo ¢ropomnsnacroM., IIpuMepHO TakHe K€ IOKAa3aTejgH cOXPaHSIOTCH
B LIMPOKOM JHana3oHe 4acTOT ¥ NPH APYrHX pa3Mepax, BOJHOBBHIX CO-
NPOTHUBJEHHUAX H THNAX MNOJOCKOBBIX JHHHUH,

IlpuBeennble Ha puc. 63,0 u3ru6nl He BHOCAT 3aMETHHIX OTPaXKEHHH
Ipu yrjaax o, He npesbimapomux 10—30°.

Cornacyiomue tpaHcopmaTopbl M JPYrue 3JeMEHTbl COTJIaCOBAHHS.
Ilns cormacoBaHHst NMPOMU3BOJIBLHOM HArpy3KH C TOJOCKOBOMH JIMHHEH INpH-
MEHSIOTCS napaJjiiejibHble M TocCJaeN0BaTe ] bHbe HIed(rl, H3006paXKeHHbIe
Ha pHC. 64 co CTOPOHBI IEHTPAJLHOTO NPOBOAHUKA. [lapansienbybie LiieH-
¢l MOryT OBITb PAa30OMKHYTHIMM MJIH 3aMKHYTHIMH Ha KOHIe (pHc. 64,a, 0).
Ilocnrennee JocTHraetrcs yCTAHOBKOH METaJ//IMUECKOH UINHJAbKH, 3a-
MBIKAIOLIEH LEHTPaJbHBIH NPOBOJHHK C 3a3eMJEHHbIMHM IJIaCTHHAMH Ha
KOHIE uInerda.

PeakTnBHOe cONpOTHBJIEHHe napajjenbHOro untefidba nyTem H3Me-
deHHsI ero JJUHB MOXKHO ClejaTh JH00 HHAYKTHBHBIM, JTHOO eMKOCTHBLIM,
Ilpy yBenuueHHM IJIHHB KOPOTKO3aMKHyToro uuieiipa [ or Hyas 10

Ax/4 (}\4,11=7&/V € Ax B A COOTBETCTBEHHO — JJIHHA BOJIHH B I10JIOCKO-
BOH JIMHMM U CBOOOJHOM NPOCTPAHCTBE, a & — JAHIJIEKTpHUECKass MPOHH-
IIaéMOCTb  AMIJEKTPHKA) napajniesbHoe HHAYKTHBHOE COMPOTHBJIEHHE
M3MeHSIETCS OT HYJS 10 CBOero MAakCHMaJ/JbHOrO 3HauyeHHs, ompejense-
MOTO TOTEePSIMH B JIEHTOUYHOH JHMHMH, Urpamollei posap uwiaefipa. Analo-
TMYHO TlapaJjjesbHOE eMKOCTHOe CONPOTHBJIEHHe Pa3OMKHyToro uijeHpa
IpH H3MeHEeHHH ero HJauHBl oT 0 10 Anx/4 MeHsieTcs ot Hysas AO Mak-
CUMAaJIbHOH BeJHYMHbI, HECKOJIbKO MeHblleld, yemM B CJydyae KOPOTKO3aM-
KHyTOTO LIJed¢a, H3-3a NOTeph SHEPrHHM Ha H3JydeHHe C KoHna merda,
[TpumensiTp meiin nauHHee Anxf4 He pPEKOMEHAYETCS, TaK Kak B 3TOM
cJydae Cy¥Kaercst [oJioca 4acToT, B KOTOPOH MOXKHO INOJY4YHTL YAOB-
JIETBOPHTE/bHOE COTJIaCOBaHHe.

BonnoBoe compoTus/iende meiigoB Z, kak mpaBuio, GepyT PaBHHIM
BOJHOBOMY CONPOTHMBJICHHMI0O OCHOBHOH JHMHHU, Ha pxc. 64 npHBEIdEHB
(bopmynel a8 pacuera peaKTHBHOro CONpoTHB/IeHHMs wieigpos X. Cne-
AyeT HMeTb B BHIY, YTO NPu AjauHe uaeddoB [, 6JM3KOH K yeTBEpPTH
JJIMHB BOJIHBl B TMOJIOCKOBOM JMHHH Ax/4, 3TH (opMyas He BepHHL.

TTocnenoBartenptble wmaedu (pHc. 64,8) mpexcraBiasiioTr co6oil OT-
pe3KH IOJOCKOBBHIX JHHHH C BOJHOBBIM CONPOTUBJIEHHeM Z, GOJIbIIUM
WIH MEHbIIHM BOJHOBOTO CONPOTHBJEHHSI OCHOBHOH JuHHUH Zo, M JJHHOH
I, menbmeit Ax/4. Mx sxBuBasenTHas cXema npeacraBiser coGofi mo-
CJIEJ0BATE/NBHYI0 HMHAYKTHBHOCTh, LIYHTHPOBaHHYI0O HEOOJbIIUMH €MKO-
ctaMu C/2, BO3HHKAIOIIMMH BCJIEACTBHE PE3KOro H3MeHEeHHs INMPHHH
IeHTpaJbHOrO NPOBOAHHMKA, YacTo mpu pacyeTe HMHIYKTHBHOrQ CONpPO-
THBJIEHHST HMH MOXHO IpeHe6peub,

Ha mnonockoBrix JHHHSX MOryt OBITb CKOHCTPYHDOBAaHHI JBYX- H
TpexmaeidoBbie Tpanchopmartopn (puc. 64,2, d). [Byxmnefiosnle
TpaHchopMaTopsl NmpeACTaBasoT co60fi gBa mapasnesnbHbix waedda, pac-
MOJIOKEHHBIX BJOJb JEHTOYHOH JMHHM Ha PacCTOSHHM Ax/8 oaun OT
APYroro, TMpHYeM JJIMHY KaXJOrO0 W3 HHX MOXHO MEHSTb OT HyJas IO
An/2. TpexuuieiipoBbie TpaHChopMATOpPHl HMeIOT TpH LIIeH(pa, pacrnono-
XKeHHBIX BJIOJb OCHOBHOHM JHHHMH Ha PacCTOSIHHH Agn/4 apyr or Ipyra.
Haun6oabiiee pacnpocTpaHeHHe mnoJaydusiu TpexuliefigoBbie TpaHchopma-
TODBI, IIOCKOJBbKY C MX MOMOLIbI0 MOXHO COIJIacOBaTb B TOM UM HHOM
IHamasoHe ;i000e HAarpy304HOe CONPOTHBJEHHE.
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Cornacywomue TpanchopMaTopsl BKIIOUAIOT HenocpeACTBeHHO mepen
Harpyskod JauHuH. ITomGopom iuiHHBI BceX IuieddoB 106UBAIOTCH XOpO-
mwero KCBH B Tpakre ot reneparopa CBY xoseGanuii xo Ttpancdop-
MaTopOB. .

CorsiacoBanue IOJOCKOBBIX JIMHHH C Pa3HbIMH BOJHOBBIMH CONPOTHB-
JEHHAMH MPOM3BOJLHUTCS NyTeM MJABHOTO H3MEHEHHS ero IWIHPHHE d Ha
AJIMHe JMHHH, paBHOH 5—20 di, rne di — MIMPHUHA UEHTPaJbHOrO NPOBOJ-
HHKA JUHHH C MeHbLIHM Zo.

Heo6xonumMo nomuepkHyTb, 4TOo IJd leneii ¢ paclpelejJeHHbBIMHU
MOCTOSSHHBIMH, K KOTODbIM OTHOCATCS H NOJIOCKOBHIE JHHHH, Bce ¢hop-
MYJIbl ¥ 9KBHBAJIEHTHBIE CXEeMBbl, T'lle IPOH3BOAHTCS 3aMeHa paclpefeeH-
HBIX mapaMeTpOB COCPeJOTOYEHHBIMH, SIBJISIOTCS BeCbMa YCJIOBHRIMH H
npuGnuxKeHHBIMH. [T03TOMy npH H3roTOBJEHHH pPa3/HYHBIX Y3JIOB MPHXO-
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Puc. 64. Ilneiidn u cormacywmue TpanchopMaToOpsl Ha IOJOCKOBBIX

JIHHHUAX,

a — napa/jjeNbHblt, pa3OMKHYTHIE Ha koHIe mefid (MapaaneabHasi €MKOCTh TNPH
I<A/4); 6 — napanneNbHBIA KOPOTKO3aMKHYThHIff Ha KOHLe Lule#d (mapafiaenbHasn

HHIYKTHBHOCTb Ipu <A /4); 6 — mocnenoBaTenbHblit UeAd (WHAYKTHBHOCTh TDH
l<hn/4); 2 — neyxuieidoBbit TpaHchOpMAaTOP ¢ KOPOTKO3aMKHYTHIMH Ha KOHIAX
maeidbamu; 0 — TpexuuieitdoBpit TpanchopMaTop ¢ KOPOTKO3aMKHYTBIMH Ha KOH-
nax mehidamu.
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Rures pacuetible Aaitbié B ToM mam uhoft clenéHi KOppeRTHPOBATH,
noAGHpast pasmMepsl 3KCIepUMeEHTAaJIbHO.

JerexkropHble ceKUMH. IIpH MHOTHX H3MepEeHHSIX, a Takxe IpH Ha-
JaJKke y3J0B, CoOpaHHBIX Ha JIEHTOUHBIX JHHHSIX, HeOOXOAUMBI HHAHKATO-
pul mMomHocTH. Illnpoko pacnpocTpaHen MHAHKATOp B BHIe AETEKTOPHOM
CeKLHH HJIM, KaK €e 4YaCTO Ha3blBalOT, NETEeKTOPHOH TOJIOBKH, NpeJCTaB-
Jsiiolller co60H KPHCTANJIHYECKHH NEeTEeKTOP, BKJIOUEHHBIH B II0JIOCKOBYIO
JVHHIO H COTJIACOBAHHBIA ¢ Hel. JleTeKTopHasi r0JIOBKa HMEET yCTPOHCTBO
IJs1 BHIBOJA INOCTOSIHHOH MJIM HHM3KOYAcTOTHOJ COCTaBJSIONIIEH MpoAeTeK-
THPOBAHHOIO BHICOKOYACTOTHOrO TOKa Ha H3MEPHTENbHBIH mnpHOOp HJIH
ocuumaorpad.

Kak # B /m0GBIX APYrHX JHMHHUSX NepefadH, B JETEKTOPHOH CEKIHH
Ha NOJIOCKOBOH JIMHMH NOJIXKHO OBITh KODOTKOe 3aMBIKaHHe N0 MOCTOSIH-
HOMY TOKY €O CTOPOHBI BBICOKOYUACTOTHOrO TPAaKTa, He BJHSIOIEe HA
NPOXOXKJEHHe BLICOKOYACTOTHOH 3HePrHM K JHeTekropy. C gnpyro#r €TO-
DOHBI, BBICOKOUACTOTHBIE TOKH HE MOKHB TPOHHKATHL B I€NH HU3KOH
vyacToThl. Jas 3THX uesnell B JeTEKTOPHON rojioBKe o06s3aTeNbHO HMeEETCS
KOHAEeHcaTop HeOOoJbIIOH eMKOCTH, CONDOTHBJEHHEe KOTOPOro HHYTOXKHO
MaJio A/ BBICOKOYACTOTHHIX TOKOB H OYeHb BEJIHKO A/ NPOJETEKTHpO-
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Puc. §5. IlerekTopHbie T0OJIOBKH (CEKIHH) [/l MOJOCKOBEIX JIMHMHA.

a — nepecTpauBaeMasi TOJIOBKa C JETEKTOPOM B GOKOBOM Iliede; 6 — IIHPOKOINOJOCH
Hasi HeNlepecTpaWBaeMasi JeTEKTOPHAas roJioBKa; I — meHTPaJibHbIH NMPOBOAHHK; 2 —
HHXHAS 3a3eMJeHHas NJacTHHA; 3 — FHe3J10 NJS BCTaBKH JeTeKTopa; 4 — JeTek-
TOp; 5§ — 3a30p LHJAMHAPHYECKOro KOHAeHcaTopa IJs KOPOTKOro 3aMblKaHHs BHI-
COKOYaCTOTHOrO TOKa; 6 — HH3KOYaCTOTHBIA KoaKCHaJbHbLI BBIXOHA; 7 — IMOpIIeRb
HACTpOHKH; 8 — CJAIOASHBbIE TMPOKJAaAKH; 9 — KOPOTKO3aMbiKalollasi WNHAbKa; [0 ==
mwae¢ moacCTPOHKH C KOPOTKO3aMblKalollefi IINMHABKOR Ha KOHILE.
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BAHHLIX TOKOB HM3KOH 4acTOTH, HakoHell, KOHCTpYKIHs AeTeKTOPHON
CeKLUH OOJXKHa ObiTh TAKOH, 4TOOB MOXKHO G6bLJIO NMPHMEHSThL KpUCTaJ-
JHYeCKHe JeTeKTOpPhl, NpelHa3HaueHHule aas pa6orsl Ha CBU B Kkoak-
CHAJbHBEIX JUHHSX U BOJIHOBOJAX.

Ha puc. 65 cxemMaTuyeCKyu 1OKasaHel ABa BHAA JETEKTOPHHIX I0JO-
BOK. B KoHCTpyKuuu, H306pa)KeHHOH Ha pHc. 65,a, AeTeKTOp TOMeELleH
B GOKOBOM Iljjede JIEHTOUHO# JHHHH. KOpOTKo3aMBIKAWUIHH TOpiIeHp 7
obGecrieyuBaeT He TOJbKO NMOACTPOHKY NETEKTOPHON TOJIOBKH 110 BBICOKOH
yacrore Ha MuHuMaabHeli KCBH Ha Tpe6GyeMol yacToTe pmamasoHa, HO
W 3aMblKaHMe HHM3KOYaCTOTHOH Lenu No TOCTOSIHHOMY TOKy. «Koporkoe
3aMblKaHHE» TOKOB CBepXBBICOKOH uacCTOTHl MOCjJe AeTeKTopa OCYLIeCT-
BJSIETCS ¢ IOMOILbIO NMUJIHHADHUECKOrO0 KOHIEHCaTopa § co ClISHBIM
HJIH BO3AVLIHBIM IM3JEKTPHKOM. DTOT KOHJEHCaTOp HHMCKOJbKO He Ipe-
NATCTBYET NPOXOXKIEHHI0 MOCTOSTHHOrO HJM HH3KOYAaCTOTHOTrO MpOAETek-
THPOBAHHOTO TOKa K MH3MepHTeJbHOMY npHGOpY. JleTeKTOpHywo CeKLHIO
nogo6GHoro Tumna uenecooOpasHO HCMOJAb30BAaTH, B TOM CJlydae, ecau Tpe-
Pyerca xopown#i KCBH B y3ko# moJsioce 4acToT, H 3Ty moJjiocy Heo6xo-
JHMO cMmellaTb IO AHamnasoHy.

Ha puc. 65,6 nokasanma IUMPOKOIOJOCHasi HemepecTpauBaemas je-
YEKTOPHAs CeKLHs, KOTOpasi MOXeT GbITh BBINOJIHEHA KaK Ha CHMMETpHU-
HOM, Tak W Ha HECHMMETDHYHON JEHTOYHBIX JHMHHSAX. 3aMbIKaH#e LemH
HOCTOSIHHOH COCTaBJSIOLIEH TOKa TIPOMCXOAMT MyTeM YCTaHOBKH MeTaJ-
#udeckoll WNUAbKH 9 Ha KOHIE 4eTBEPThBOJHOBOro uuiefia, BHIITOMHEH-
I0T0 Ha [M0JIOCKOBOR JIHHMM C BBICOKMM BOJIHOBHIM COIPOTHBJIEHHEM.
MecTo modK/MQUeHUs LLiefiha # ero BOJTHOBOE CONMPOTHBJIEHHE MOAOHpaloT
9KCIepHMeHTa bHO. 3aMbiKaHHe IO BLICOKOH 4aCTOTe HOCTHraercs NpH-
MEHEHHEeM IHMJMHIAPHYECKOro KOHZeHcCaTopa.

3aMBIKaHie M0 INOCTOSSHHOMY TOKY, IIOYTH He BJIHsIIOIlee Ha pac-
ApOCTpaHEHHe BLICOKOYACTOTHOH 3HEpPruy IO JIEHTOYHOH JIHMHHMH, MOXKHO
OCYIIeCTBUTb C IOMOIIbI0 TOHKOH CTaJbHOH MPOBOJIOYKH, NPOTSHYTOH
B MeCTax OTCYTCTBMS 3JIEKTPOMArHMTHOrO IIOJISI JIWHHH.

 Ilpn u3MepeHHsix B JEHTOYHBIX TPaKTax MOXKHO TaKxke HCIOJIb30-
BaTh CTaHAapTHble NPOMBIIIJIEHHble KOAKCHaJbHbBIE H BOJIHOBOJHBIE Je-
TEKTOPHHIE CeKIMH, MOAKJYass WX K TOJOCKOBOH JIMHHH Yepe3 KOaKCH-
AJIbHO-TIOJIOCKOBBIA HJIH BOJHOBOJHO-TIOJIOCKOBBHIH IE€pexOobl.

HanpaBieHHble OTBETBMTENM HAa MOJOCKOBBIX JIMHHAX IIMPOKO INpH-
MEHSIIOT BMECTO HM3MEPHUTEeJbHHIX JIMHUH B MHJIMKATOpax OTpPaxKeHHOH
BOJIHBHI, HHAMKaTOpax momHocty CBY renepatopos u B apyrux ciyuasx,
rie HeoO6XOmHMO «OTOo0paTb» 4YAaCTE HEPTHH majalolled -Hau OTpaKeH-
HOH BOJIHBL. JKesaHue BBIMOJNHHUTL HaNpaBJEHHbIH OTBETBHTENb TOJbLKO
nyTeM u3MeHeHHs (OpMbl LEHTPaJbHOrO INPOBOAHMKA MPHBOAMT K KOH-
CTPYKUMSIM, u300pakeHHbIM Ha pHC. 66. .

Cpean MHOrMX THIOB M DAa3SHOBHMIHOCTEH OTBETBHMTEJEH B TEXHHKE
TMOJIOCKOBBIX JIMHMH HaunOoJiee HIMPOKO TNPHMEHSIIOTCS Tak Ha3biBaeMhe
maeHdoBrle HalpaB/eHHble OTBeTBHTeJH (puc. 66,2, 6), SBASIOMIHECS
aHaJloraM¥ BOJIHOBOJHBIX OTBETBHTEJEH C IBYMS HJH TPEMs OTBEpPCTHS-
MH CBs3H. OTO OOBSICHAETCH TeM, 4yTO OHH YAOGHBH B 'HM3TOTOBJIEHHH,
CpaBHHUTEJBHO JIerKO MNOAJAIOTCS pacyeTy, IpudeM IKCIepHMEHTaJbHbIE
pe3ysbTaThl XOpOUIO COrJacylTcss C TeOpHeH.

B orBeTBUTeNsx Ha CBfI3aHHBIX IIOJIOCKOBHIX JaHHHAX (puc. 66,8)
nepexo]l BbICOKOYaCTOTHOH 3HEpPrum M3 OCHOBHOHA suHuH (/—2) BO BCHO-
moraTesnbHylo (3—4) ocymecTBaseTcss 3a cuet GJH3KOro pacroJoXeHHs
nuuHA. HanpaBsienHble OTBETBHTENH XapaKTepH3YIOTCS OBYMs IlapaMmeT-
paMu: nepexoiHbIM ocjabjeHHeM (CTeNneHblo CBSI3H) Lpepex M HaNpaB-
JIEHHOCTbIO Lgamp (CM. cTp. 44).
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B mnedOBBIX OTBETBUTENSIX MEXIY OCHOBHOH M BCIIOMOraTeJbHOR
JUHHSIMH, MMEIOUIMMH BOJIHOBOe CONPOTHBJIEHHe Zo, HCIOJb3YIOTCS M0JIO-
CKOBLIE JIHHHH C BOJIHOBHIM CONPOTHBJEHHEM Zm, B HECKOJbKO pa3 00/ib-
wum Zo. TlepexofiHoe ocsabieHue B TAKHX OTBETBHTENSX NPAKTHUECKH
He 3aBHCUT OT YaCTOThI M MOXeT ObITh cHenaHo BecbMa MaabM G6e3
IIOSIBJIEHHSI HeXKeJaTeJbHOH OTPaxKeHHOW BOJHH B OCHOBHOH JIMHHH.
ITepexonnoe ocnabnenne Lpepex B JAenHGesax MOXKeET GHITb IMOACUHTAHO

no gopmyJae

L
Lyepex = 20 Ig —Z_;’

IPUrOJHOH IJIS AByX- M Tpexuned(oBrIX HalpaBJEeHHBIX OTBETBHTeJeH,
B nocnennem cayuae Zm OTHOCHTCH K CpejnHeil BEeTBM, a KpaiHue LIJIeH-
¢ul HMEIT BOJHOBOE COMpPOTHBJIeHHe Z=2Z1. Uem meHbllle Lnpepex, TEM
MeHbllle NMepeXogHoe ocsaalieHHe W TeM GOJIbllIe CBSI3b MeXIy OCHOBHOH
H BCIOMOraTeJbHOH JIMHHUSIMH.

PeryaupoBats cBSiI3pb B WIIEH(POBBIX HANpPaBJEHHBIX OTBETBUTENAX
MOXKHO NyTeM H3MeHeHHS Zm WK JauHH Ullefda [ O6GuluHO 6epyT
nnuny msefibpa paBHol Ax/4 Ha cpenHel yactote paGouel noJocs. Mak-
cuMaJibHasg HampaBJeHHOCTb IIOJYYaeTcss NPH DPACCTOSIHHH S MeXAy
myefipamMu, MpuMepHO PaBHOM An/4; oHa cHHXaeTcss NpPM yBeJHUEHHH
MJIH YMeHbLUIEHHH 3TOr0 PacCTOSHHS.

TpexunefioBbie HampaBJeHHBle OTBETBHTEJNM OKa3biBAOTCY 3HA4YH-
TeJbHO 060Jsiee LIXPOKONOJOCHBIMH II0 CPaBHEeHHI0 ¢ ABYXLIJIEH(OBLIMH.

S S S
- >\ OcHoBKas AuHUS ~— - — ]

57 , Zy 2 g } ! VA 2 2
=~ ilze  |i|2u ~ ez, iz 2z,
{ 3 Zy ﬂ 53 ~ Zy 4 J

BocnomozamensHas AUHUSA
a) 5)
11 Z 2
S ZU
3 s ) Y

Puc. 66. ®opma ueHTpaJbHBIX MPOBOAHHKOB HAINpaBJeHHBIX OTBETBUTE-
JIEX Ha !0JIOCKOBBIX JIHHHSIX.

¢ — I eHTPaJbHBIl NPOBOAHUK ABYXlLIeHDOBOro oTBeTBUTENS; 6 — TO Ke Tpexunici-
$HoBOro OTBETBHTEJ]S; 8 — TO XXe OTBETBHTENS Ha CBA3AHHLX JUHHSAX, I — OT re-
HepaTopa; 2 — K Harpyske; 8 — oTBeTBAeHHE€ QTPaXKEHHON BOJIHbLI; 4 — OTBeTBJIeHHE
nanatouieft BOMHLIL,
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B HanpaB/IeHHBIX OTBETBHUTENSIX HA CBA3AHHBLIX NOJOCKOBBIX JUHHUSX
CBSI3b M HAIPaBJEHHOCTb OIpPeNeNsIOTCS pacCTOSHHEM S MeXAy IeH-
TpaJbHbIMH TPOBOJAHHKAMH OCHOBHOH H BCIOMOTraTeJbHOH JHHHH, NpPHU-
yem o6Wlas OJIMHA, Ha NPOTAXKEHHH KOTOPOH OCYIIECTBJISIETCs MNepexol
3JIEKTPOMATHHUTHOH 3HEPrHH M3 OJHOH JUHHHU B JPYrylo, HOJKHA ObITbh
paBHa Ax[4 -Aast cpemHeH uacTroTh pabouero AuanasoHa. B 3ToMm cay-
yae OTBETBJIEHHAs MOUIHOCTb, a CJeJ0BaTeIbHO, H CBA3b INPH JAHHOM S
MakcHManbHbl. Tax, nssi oTBeTBHTens AvanasoHa | ['T'm, y xoroporo
BOJIHOBOE COIPOTHBJIEHHe OCHOBHOH W BCIOMOraTeJbHOH JHHHf PaBHO
50 Om, npu yBennueHuun S or 0,8 mo 12,7 mMm mepexoqHoe ocnabjenue
H3Mmensercs or 32 g0 45 nb, a nampamaenHocts — ot 22 nmo 11 ab.

HanpaBneHHele OTBETBHTENM Ha CBS3aHHBIX IOJOCKOBbIX JHMHHAX
foJiee 1IMPOKOIOJOCHBIE, ueM mied(oBbe, H Moryr paborath B pguamna-
30He, KpalHHe 4acTOThl KOTOporo orHocsaTcs Kak 3:1. OmHaxo 3apanee
paccuHTaTb HX CBOMCTBA 3aTpyJXHHTEJLHO.

Pe3oHaTtopbl H MX CBfI3b C MOJOCKOBBLIMH JHMHUAMH. BbiGop KOHCT-
JpYyKu¥u pesaosHaropa, OyJeT JiH OH CHeJJaH M3 OTPE3KOB IOJIOCKOBOH JH-
JHHY TOro HJH HHOTO THHa HAH OyAeT HMeTb BHJA OOBIYHOrO OOBEMHOrO
‘pesoHaTopa, ONpeneasieTcs B OCHOBHOM TpeGyeMbIMM Hd0GPOTHOCTbIO H
jANama30HOM NepecTPOHKH PEe30HAHCHOH uacToThl. B psize ciyuaes Bax-
JHEIM TpeGoBaHHeM sBJASeTCS CTaGHJIbHOCTL PE30HAHCHOA 4YacTOTH UpH
"M3MeHeHHH TeMnepaTyphl M BJAXKHOCTH.

. Ipexne uem paccMaTpHBAThb THU[BI M CBOHCTBAa Pe30HATOPOB, 3aMe-
“THM, 4TO 1JIST HX H3rOTOBJEHHS 0OBIYHO HCIOJb3yIOT CHMMETDHYHBIE JIH-
JHMH C BO3AYLIHBIM JHIJIEKTPUKOM, IO3BOJISIOUIME IOJYYHTb HJOCTATOUHO
‘BBICOKYI0O J1OODOTHOCTL 6sarofapsi MaJjblM JIH3JEKTPHYECKHM IOTepsM,
&4 TakXe IIHPOKHH JHANa30H MexaHWUecKoH nepecTpodkH. [as mosHoro
ycTpaHeHHsi GOKoBoro H3JyueHHss Ha paccrosiHuy 2—3D ot UeHTpasb-
HOro IpOBOJAHHMKA <CTaBAT CIJIOUIHbIe MeTaJJIMyeCKHe TM0JIOCKH, 3aMbl-
Kalllie 3a3eMJeHHble IJaCTHHBHI.

- OZHMM H3 NPOCTEHLINX pPe30HATOPOB SIBASIETCS KODPOTKHE OTPe3oK
‘CHMMETDHYHON JIEHTOYHOR JIMHUM C IH3JIEKTPHYECKHMH OINOpaMH IJHHOH
Aunn/2 UM Amam C DA3OMKHYTHIMH KOHIamu (pHc. 67,a), rie Amnm —
MHHUMAaJbHAsA [JHMHA BOJHBL JHanasoHa nepecTpodku. [[H3jIeKTpHyecKHe
OHOpPHI /1 YMEHbIICHHS NOTepb IOMEL[al0T B MecTe PAaClIOJOXKEeHHS MH-
HUMyMa 3JIEeKTPHUYECKOrO IOJs, T. €. Ha PACCTOSIHHH A/4 OT pPasoMKHy-
‘THIX KOHIIOB Ha cpelHeii uacrore nauanasoHa. [Ipu pasmepax d=D=
=10 MM u f=1 MM GblH MOAyYeHH 3HAYEHHS COGCTBEHHOH NOOGPOTHOCTH
pesonaropa or 450 no 3000 na BOAHe AaMHO#E oxoso 4,5 cM.

Hactpofixy pesoHaTtopa B CPaBHHTENBLHO VY3KHX mpeaejax MOXKHO
IIPOU3BOANTL BBEJEeHHEM [IH3JCKTpPUKA MeXJAy IIaCTHHAMH MM TNYTEM
BBHHYMBAHHS €MKOCTHOrO BHHT3 yepe3 3a3€MJIEHHYIO IJIACTHHY B MECTe,
rie B pesoHaTope oOpasyercs NyYHOCTb 3JIEKTPUUECKOTO IOJsl, T. €. Ha
pacCTOsIHHH A/2 oT pasoOMKHyTOoro koHua. B nociemnem ciayuae BO3-
MOXKHO BO30yXJeHHe H3JydaeMblX BHIOB KOJeOGAHHH M B CBfA3H ¢ ITHM
pe3koe CHHXKEHHe J0OpPOTHOCTH, :

C TOuKH 3DEHHs MOBBILUIEHH HaJeXHOCTH M CTabHIbHOCTH PaGoTHl,
a TaKXe IPOCTOTHl KOHCTPYKIHH Jy4dlled sBJSETCS CHCTEeMa HACTPOHKH
C BBeJI€HHWEM MIHU3JEKTPHKA, TaK Kak IPH 3TOM OTCYTCTBYIOT KOHTaKTHI,
BLI3bIBAIOIIHE IOTEPH SHEPTHH, a AU3JIeKTPHUYECKHE IIOTePH INpH HCUOJb-
30BaHuM (TOpOmIACTa HJAH IOJUCTHPOJIA HEBEJNWKH, €CJau IUIIEKTPHK
3aHUMaer HeOOJBLIyI0 4acTh INIPOCTPAHCTBA MeEXJy UEHTPaJbHEIM INPO-
BOIHHUKOM M 3a3eMJI€HHBIMH NJAaCTHHAMH pe3oHaTopa.

3HayuTe bHO GOJsiee MIHPOKUH AHANA30H HACTPOAKH MOMKHO TNOJYUHTDb
MyTeM  H3MEHEHHA MAJHHBI LEHTPAJBHOIO TIPOBOLHHKA Pe30HATOPA
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(puc. 67,6). B 3ToM cayyae ofuH KOHel LEHTPAJbHOrO MPOBOJHMKA pa-
30MKHYT, a JApYrod KOPOTKO3aMKHYT, H IepecTpofika OCYIIEeCTBJSETCs
MyT€M BBHIABHXKEHHS INOJOCKM MeTa/ia B INOJOCTb MeXIY 3a3eMJEHHBIMH
NJACTHHAMH HJIH NyTeM IepeMelIeHHS KOPOTKO3aMBIKAIOL[ero IOpLIHS
MPH HENOJBHXHOH IEHTPAJbHOH NOJOCKe. YCrmex pellaeT XOpOIUHH KOH-
TAaKT LeHTPAaJbHOTO NMPOBOJHHMKA B MeCTe KOPOTKOro 3aMbIKaHuWsi Ha 3a-
3eMJIEHHBIE I1J1aCTHHHI.

CBs13b ¢ pesoHaTOpaMu OGBIYHO OCYIIECTBJSETCS NyTeM YCTPOMCTBA
EMKOCTHOTO 3a30pa MeEXJy LeHTpaJbHbIM IIPOBOJHHKOM pe30HaTopa H
BXONHOA MJIH BBIXOJHOH IIOJIOCKOBBIMH JIMHHUSIMH. IlosIoOCKOBHle JIMHHH
BBNAAT R DPROHATOD B MECTe DAaCHOJIOXKEeHHST NMYYHOCTH 3JEeKTPHYeCKOoro

Puc. 67. Pe3oHaTopsl H3 OTPe3KOB IOJOCKOBLIX AHHHI.

@ — U3 Pa30OMKHYTOH Ha KOHIAX JHHHH, 6 — M3 KOPOTKO3aMKHYTOH
Ha OJHOM KOHIle JHHHHU; | — 1eHTpaJbHBbIi [POBOAHUK, 2 — 3a3eM-
JIeHHble IJIaCTUHBI; 3 — KOPOTKO3aMbIKalOWIHH Opycok; 4 — KOMITIeH-
CHPOBaHHble OH3JEKTPHUECKHe OIOpHhI.

moJsisi, T. €. Ha paccTOSIHHH A/4 mau 3/4 A OT KOPOTKO3aMKHYTOTO KOHIla
IIeHTpaJbHOro IMPOBOJHHMKA pe3oHarTopa.

Ecay TpeGyemass cobGcTBeHHass OOOGDOTHOCT, pe30HATOpa BeJHKA
(5000—10 000), TO NMpUXOAHUTCSA OTKA3LIBATHLCS OT ITOJOCKOBBIX PE30HATO-
pOB M INPHMeHATh OObIYHBIE moJsbie pe3oHaTopel. Heobxoaumo TOMBKO
clesaTh K HHAM 3JeMEeHThl CBSI3H Ha IOJIOCKOBBIX JHHHSX. 3a3eMJ/CHHbIE
NJaCTHHBl NPHIIAHBAIOT K 000/04Kke pe3oHaTopa, a LeHTPaJbHLHIH IIpo-
BOJHHK JJIKHHOM, MeHbiied Af4, moaGHpaeMoOH 3KCIEepHMEHTaJbHO, BBOIAST
CKBO3b OTBEpPCTHE B pPE30HATOpe B NYYHOCTb 3JIEKTPHUYECKOrO IOJs HYX-
Horo Buiaa koseGanuii. LleHTpasbHBIH NpPOBOAHHK INOJIOCKOBO¥ JIMHHH
BHYTpHM pE€30HATOpa BHINOJHAET POJib €MKOCTHOrO IUTHIPS; ero pacroJa-
raloT napajJieJbHO CHJIOBBIM JIHHHSIM 3JeKTPHUeCKOro mnoJjs pabouero
BUIa KojaeOanui. awHa WThIps, Oonpelensiolilas BeJHUYHHY CBS3H c pe-
30HaTOPOM, a CJeqoBaTesIbHO, W BeJHYHHbB HArPyXKEHHOA M BHELIHeH
J06pOTHOCTEH, monOupaeTcss 3KCIEPHMEHTAaJbHO.

Inst ocylmiecTB/eHHs] MATrHHTHOH CBfI3H LEHTDPAJbHbIA IPOBOJHHK
MOJOCKOBOM JMHHMHM' BBOJIHTCS B IYYHOCTp MArHHTHOrO IOJISI M 3aMbIKa-
eTcsl Ha KOHlle Ha pe3oHatop. B pesyabrare oOpasyercs mnerJs CBSI3H.
Ilpn 3ToM nersii OTHOCHTEJbHO MArHHTHOrO IIOJIST JOJIXKHa ObITh OpPHEH-
THPOBaHa TaK, yToObl CHJIOBBIE JHHHM MArHHTHOTO II0JS «IIPOHH3bIBAJIH»
neTIo, T. €. IPOXOMHIM NeprneHIHKYASIPHO NJIOCKOCTH meTnad. Ecau Bpa-
I[aTp TeT/JI0 BOKPYr INPOJOJBbHOH OCH JIEHTOYHOH JWHHH, TO 3HayeHHe
ko3bduuvenTa cBg3W ¢ pe30HATOpOM OyAeT YMeHbLIaTbCg H CTaHeT
paBHBIM HyJ/M0 mpd moBopoTe Ha 90° OTHOCHTENBHO IOJIOXKEHHS MAakKCH-
MaJbHOH CBSI3H. DTHM CIOCOO0OM MOXKHO PeryJHPOBATb BEJHYHHY CBSI3H.
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Bpyrok cnocob peryiiiipoBrit seattuvitint marintiofi ¢Bsis#t — n3MEHeHME
maomaay netau. Yem sta miuomlaap GoJblle, TeM GoJbllle H Ko3pdH-
uueHT cBsisd. OHAKO 3Ta 3aKOHOMEPHOCTb OCTAETCst CIpaBeAJHuBOi, TOKa
JJHHA TIPOBOAHHKA, HaxOAsllerocs B pe3oHarope u oGpasylollero mnet-
JI0, MeHbllle YeTBEPTH MJHHBI BOJIHBI B CBOOGOLHOM INPOCTPAHCTBE,
Haxkonel, pe3oHaTopsl ¢ MaJjoi HarpyXeHHOH J06POTHOCTbIO MOXKHO
caesath Ha JIOGBIX OJHOPOAHBIX JIEHTOYHBIX JHHHSIX, BKJHOYasg Ha pac-
CTOSAHHU An/2 Kakue-1u60 HEOLHOPOAHOCTH, HampuMep IITHIPH, 3aMbl-
Kalolle LEHTpaJIbHbIA NMPOBOAHHK C 3a3eMJIEHHBIMM TJaacTHHaMHu, TakHe
pesoHaTopbl Ha HECHMMETDUUHBIX MOJOCKOBHIX JHHHUSX C AHIJIEKTPHKOM
M3 CTeKJOTKaHU, MPONUTAHHOHK (HTOPONIACTOM, HMEIOT JOOPOTHOCTL OKOJIO

100.

"‘Puc. 68. ®opMbl IEHTpPaJbHBIX TpPOBOAHMKOB MOJOCKOBBIX KOJIbLEBBIX
pacnpenenuTesen.

@'~ pacnpenenuresb O6GLIYHOrO THNA, 6 — paclpele/NHTeNb Ha NPSIMBIX OTPe3Kax
HOJOCKOBLIX JIHHHI,
f

»
A

. Koabuesbie moctel, M3 mocroseix CBY cxem HauGosbuiee pacnpo-
¢TpaHeHHE B TeXHHKe INOJOCKOBBIX JIMHHA TOJYYUIH KOJbIEBble MOCTHI
(pacnpenenuTesnn) wu3-3a ype3BHIYAHHON NPOCTOTHI MX H3LOTOBJIEHHs IO
CPABHEHHIO C aHAJIOMMYHBIMH BOJHOBOAHBIMH H KOAaKCHAaJbHBIMH YCTpOH-
CTBaMHu. 1

Ha puc. 68,0 nmoxasana ¢opma LEHTPaJbHOro NPOBOAHHKA TaKOTrO
mocTa.. [list obecriedeHHsi JydyIlero COIVIACOBAHHSA BOJIHOBOe CONPOTHB-

JIEHHE KOJblla AesaloT B 2 pas 06oJbllle BOJHOBOI'O CONPOTHBJIEHHS
6oxkoBhix BeTBei. Ha GoJsee nAMHHBIX BOJHAX, TAe pasMepsl KOJbILA
CTaHOBSATCS OOJBIIMMH, OJS YMeHbllleHHst TaGapHTOB «GOKOBbIE» TJIEUH
3 u 4 yno6GHo pacmoJsaraTh BHYTPH KOJbLA, ecJH K HHM, HalpHMED,
HeOOXOAUMO  NDHCOEAUHHUTb KPHCTAJJIMYECKAE JETEKTOpH O6aJaHCHOIO
(ZBYXTaKTHOTO) CMECHTeJ.
OJIbIIEBOH MOCT MOKeT ObiThb BHINOJHEH H M3 NPSMOYTrOJbHBIX
OTPE3KOB TMOJIOCKOBBIX JMHUH, KaK 3TO NoKa3zaHo Ha puc. 68,6.
ITo npuHmMNy melicTBUS KOMbIEBEle MOCTbl SIBJSIOTCS Y3KONOJOCHBI-
MH YCTPOMCTBaMM. DTO UX CAMBIH CYyLIECTBEHHBIH HENOCTATOK IO CpaB-
HEeHHIO C IPYrHMH MOCTOBbIMH cxeMaMHu. OJQHAaKo yAOBJETBODUTEJbHHIE
XapakTePHCTHKH MOryT ObIThb NOJYYeHBl M 3jeChb B JAHama3oHe 9acroT,
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nééraToutioM Ajis MHorux NHpAKTHUeCKux c<ayuaes. Hampumep, Mocf,
H300paKeHHbIH Ha pHuC. 68,a B TpPeXCaHTHMETPOBOM [Halla30He BOJIH,
o6sajaer CaeAyIOUIMMH CBOHCTBaMH: ocjalbseHue 3HEPTUH NpH Nepexoe
u3 maeda I B ngeun 3 uw 4 cocrasaser 3+0,5 1b B nosoce uactot
8,3—10 I'T'y, a npu nepexone u3 niaeya I B njedo 2 OHO paBHO GoJaee
20 n1b B To#t ke moJsoce, u 6osee 30 gb B nosnoce yacror 8,9—9,3 I'Tw.
IIpu 3ToMm corsacoBaHuHe xapakrepusyercs sHaueHHeM KCBH B nJjege [

MeHee 1,4 Bo BceM gHMamnasoHe ot 8,3 no 10 I'T'm.
Ha nosockoBbIX JHHUSAX MOryT OBITb NOCTPOEHBI H MOCTHI, CXOJHBIE

M0 CBOHM CBOHCTBAM ¢ [ABOHHBLIMH BOJIHOBOAHBIMH TPOHHMKAMH, pac-
CMOTPEHHBIMU Bblllle, KOHCTPYKLUHs 10JOCKOBBIX T-MOCTOB 3HAYHTENBHO
CJI0KHee, 4eM KOJIbLIEBHIX.

Cmecurenn. Bce sneMeHTHl, HeoOXOauMbie AJs COOPDKH CMECHUTENEH
MPHEMHHKOB, OBbIJIH DPacCMOTDEHBbl Bhbillle, JTO AETEKTOPHble CEKIHH, Ha-
npaBJleHHble OTBETBUTENH H KOJIbLEBble MOCTHI.

Hanpumep, oLHOTAKTHHI/I CMECHTENIb MOXHO MOJYYHTh, TIOLKIIOUHB
Ko BXOAy / HanpaBJeHHOro oTBeTBHTenas (pHc. 66) aHTeHHY, Ko BXOAY
2 — [eTeKTOPHYI0O TOJOBKY, K JHHHH J — reTeépoAMH, a K JUHUH 4 —
MOrJIOIWI AL Y0 Harpy3ky. [lepexonHoe ocnaGieHne OTBETBUTENS [NOJIKHO
o6biTh oKosmo 20 ab. Torma npuHuMaeMmblii CHrHa;g He OyAeT 3aMeTHO
OTBETBJAThCS B miaeuo 4. CurHam npoMeXyTOYHOH Y4acTOTHl ¢ KOAKCHaJb-
HOTO BHIXOJA JAETEKTOpa nojaeTcss HENOCPeACTBEHHO Ha YCHJHTeNb IIpo-
MEXYTOYHOH 4YaCTOTHI.

C wucnoJsp3oBaHWEM KOJBLEBOro MoCTa YyA0O0HO CAesaTh GaJaHCHBIH
cmecureab. K maeuam 3 ¥ 4 (puc. 68,a) noaxknaouaoT OTHHAKOBHIe He-
TEKTOPHble CEKUHH CO CNelHaNbHO NOAOOPAHHBIMH KPHCTaJNJIHYeCKUMHU
JEeTeKTOpaMH, HMEOLIUMHU B MAaKCHUMAa/JbHO BO3MOXKHOM CTENEHH HIAEHTHY-
Hble xapakrepucTHKH. K muieuy 2 mpucoenuHsieTcsi re€TepoiuH, a K IJedy
| — aHTeHHa '(uepe3 pe30HATOP W aTTEHIOATOP).

[erepoaun mpouie Bcero co6paTbh Ha OTpaxXaTeJbHOM KJHCTPOHE
(Ha caHTUMeTDOBLIX BOJIHAX) HJH Ha METaJJOKEePaMHYeCKOM TPHOJE (Ha
feunMeTpoBEX BoJHAax). KoakcuasipHble BHIXOAB 3THX TeT€DOAMHOB NpH-
COEJHHSIIOT K JIEHTOYHOMY TPakTy uyepe3 KOaKCHAJbHO-NOJOCKOBHIE Ie-
PEeXOIHI. -

AHTEHHbBl MW JEJHMTEJH MOIMHOCTH. [l H3AyyeHHs H TNpHeMa . fe-
IIMMETPOBHIX U CAHTHUMETPOBBIX BOJH MOTYT OBITb HCNOJb30BaHbl OOBIYHO
NMpUMEeHsseMble B 3THX [JUanasoHax aHTeHHB. [l HX nNOAKIIOYEeHHUS
K anmnapatype Ha TOJOCKOBbIX JHHHUAX JOMXKHBL ObITb NPHMEHEHH:
KOaKCHaJbHO-IIOJOCKOBblE HJM BOJHOBOJIHO-NOJOCKOBHIE mepexoinl. Ilo-
J0o0HBIE aHTEHHbl IIMPOKO ONMCAaHBl B JHUTepaType, U MBI HX paccMar-
puBaTh He OyjgeM. 3pecb Xe MbB Ha OJHOM INpHMepe NOKaxeM, Kak
C TNOMOIIbI0 TEXHUKH IOJOCKOBHIX JIMHHI MOXKHO CAE/JaTh OCTPOHANpas-
JIeHHBle aHTeHHBl, 3(p(QeKTHBHO palboTawlnHe raxe Ha BOJHAX HpHMep-
HO 3 CM.

[Ipexne Bcero OTMeTHM OJAMH H3 OCHOBHBIX INDHHIHIOB AHTEHHBIX
YCTPOHCTB, 3aK/IOYalOWHACA B TOM, YTO CBOHCTBA AHTEHHBI IIPH H3Ty-
YeHHH PaJHOBOJIH, T. €. HalpaBJeHHOCTb, IUHPOKONOJOCHOCTb, BOJHOBOE
CONPOTHBJIEHHE H IIp., OCTAIOTCS HEH3MeHHBIMH NPH HCHOJb30BAHHH ee
B KayecTBe NPHEMHOH, eCaqd B aHTeHHe HeT (EepPHTOBBIX HJIH APYrUX
HeJMHeAHBIX MM HEB3aUMHBIX 3JeMeHTOB. OCHOBHIBAsICb HAa 3TOM MPHH-
LMne, HaspiBAEMOM INPUHIHNIOM B3aUMHOCTH, B jajbHeduieM Oyjaem pac-
CMaTPHUBAaThb TOJbKO Iepefalolije aHTEHHHI.

Bepuemcst ¥ puc. 60,6. Ecin y6pats BoaHoBOA 4, TO. H3/1y4aolas
wesab 7 OyleT NpoOCTeillled <«NOJOCKOBOH» ueseBOH aHTeHHOH. Ecna
M3 TaKWX ILleJel COCTaBHTb peUIeTKy M BO30yXJAaThb BCe IUENH CHH-
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¢a3Ho, TO TNOJYYHMTCL OcCTponanpabJeHlasi alTeHHa. CBo#HcTBa TakoH
aHTeHHbl alaJOrH4YHpl CBOHCTBAM pEIIETKH, COCTOsIUleH M3 MOJYBOJHO-
BeIX BHOpatopoB. Uem Ooubiie cuHdasHplX 3JeMEHTOB MMeeT aHTeHHa,
TeM BhIlIE €e HalpaBJeHHOCTb.

Ha puc. 69,0 mokasana aHTeHHasi pelleTka, cocTtosulas H3 16 Hie-
Jiell, mpelHa3HaueHHasa OJs paboTel Ha uactorax 9,375+59% I'Tu, a na
puc. 69,6 — LeHTpaJbHbIH NPOBOJHHUK MOJOCKOBOIO [EJHTENS MOIIHOCTH
0JS1 ee INUTAHHSA, BBINIOJHEHHBIH Ha CUMMETPHUYHOH IIOJOCKOBOH JHMHHH.
CBeT/IbIMM TOYKAMHM II0Ka3aHbBl MeTaJJuyeCcKue LITHIPH, 3aMbIKaolHe
3a3eMJieHHBIE IJIACTHHBI A/ IpeAoTBpauleHUsi OGOKOBOro MapasuTHOro
H3Jy4YeHHs.

Puc. €9. UleneBas MHOrosJeMeHTHas
aHTeHHA Ha CHMMETPUYHBIX I10JIOCKO-
BbIX JHHHSX (@) M LEHTPaJbHbIH IpO-
BOJHUK ee paequrtens MolHoctd (6).

B nmaockoctn H  (mepneHauKyJAspHOR NJIOCKOCTH IJIACTHHBI Ha
puc. 69,a M npoxoxsuied IMocepefHHe MeXAYy LEHTpaJbHbIMH T'OPH30H-
TaJbHBIMH Df/laMH ILeJeH) PacCTOssHHe MeXIy LEeHTpaMH 1ueJedl paBHO
1,92 Ao; mMpHHA TIaBHOTO JemnecTKa /[AuarpaMMbl HanpaB/EHHOCTH Ha
yPOBHe IIOJIOBHHHOH MOIIHOCTH coctasaser 10°. B mmockoctu E (mep-
JIGHIMKYJ/SAPHOH IJIOCKOCTH INIACTHHBI Ha puc. 69,0 u npoxopfAlleH Io-
cepesivHe MeXJAy LeHTpa/JbHBIMH BePTHKAJbHBIMU pPsilaMH lieneil) pac-
CTosiHMe paBHO 1,8 Ao, a WIMpHHA rJaaBHOro Jemectka 11,7°

MHorosieMeHTHEIE aHTEHHBl AJsS APYrOro AHanasoHa BOJH MOTYT
ObITb BLINOJNIHEHBl INIPH I[PONOPLUOHAJIBHOM HW3MEHEHHH TIPHBEIEHHBIX
3leCb pa3MepoB.

AnTennple pelIeTKM Ha CaHTHMETPOBBLIX BOJHAX B IMOCJENHee BpeMSs
MPUMEHSIOTCA CPaBHHTENbHO DPEAKO, B YACTHOCTH IIOTOMY, UYTO CJOXKHO
caesaTb MHOIOUYHC/AEHHbIE pa3BeTBJEHUS OCHOBHOH MHTAWmEd 110J0M
BOJIHOBOJHOH HJIH KOAKCHAJbHOH JMHHUH. DTH TPYAHOCTH JIETKO IMPeojo-
JIEBAIOTCA NIPH HCIOJNb30BAHHU I0JOCKOBBIX JIHHUH.

Paccmorpum  noppoGHee  mesuTesNb MOIMHOCTH, I10Ka3aHHBIE Ha
pac. 69,6. OH Mmoxer ObiTh pasGUT Ha JABa JeJUTE]S: TPOrPECCUBHBIH,
OT/JEJbHO MOKa3aHHbIA Ha puc. 70,@, U Tak Ha3pIBaeMblH <«JIBYKPaTHHIA»
(puc. 70,6).

[IporpeccuBHBIl  HeauTeNb TO3BOJSET OCYILECTBHThL OTBETBJEHHUE
aA6oro KoaudectBa opuHaxkoBbix nopiuuit CBY sHepruu, ecaud noTepu
B HeM InpeHeOpexumMo MaJjbl. BaxkHo Toabko, 4TOOH 3JEKTPHUECKasi
IJMHA KaxXJOH BETBW OTJMYaIaCh OT JAPYrodi Ha IeJoe YHCJAC JMIJIHH
BOJIH B NOJOCKOBOH JuHUH Ay. Torga ammauryga u ¢asa B KaKIOM
L[€/1€BOM 3JIeMeHTe aHTeHHbl OYAyT OAMHAKOBBIMH.
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Bui6path BOJIHOBLIC COMPOTHBJEHHS OTBCTBJCHHOH W  OCHOBHOH
JUHUHA MOXKHO 1o QopMyJe AJ8 NapasjeJbHOT0 COefHHeHUsl CONPOTHB-

JIeHUH:
1

Z ofmx

1 1
“21+22’

rae Zosw — BOJHOBOE CONpPOTHBJEHHE oOlleid JUHWUU, a Zy U Zy — BOJ-
HOBBIE CONPOTHBJEHUS COeNUHsIeMbIX MapaJJebHO JHHUH.

Kospduurent crosivell BOJHB HanpsiKeHHss Ha BXOJe TakKOLO pas-
BETBUTEJS B paboueM [uana3oHe anTeHHn MeHbiie 1,15, 3amerum
TAaK’Ke, UTO OTBETBJIEHHBbIE JIHHUM JOJIKHBI ObITb KakK Obl NPOLOJIKEHHEM
ocHoBHOW (puc. 70,a), a He noxcoeAHHATbCst K ce OOKOBOH CTOpPOHE.
B nocnennem cayuae KCBH passerssenus yseauuusaercss no 1,25—1,3.

Puc. 70. ®opMbl 1eHTPaIbHBIX TPOBOLI-
HUKOB TIporpeccuBHoro (a) u «aABYy-
kpaTtHoro» (6) nmemuresneit CBU wmom-
HOCTH.

B «IBYKpaTHOM» Je/auTeje OObLIUHO CTPEeMSATCS 3JeKTPHUECKYIO
IJMHY Ka)X[OH BeTBH CHeJaTb OAUHAKOBOI. B Toukax pasBeTB/eHHS
K oOllell JIMHUW, HMEKUleH BOJHOBOE CONPOTUBJAEHHE Zoguw, NPHCOETH-
HSIIOT JIMHUH C BOJIHOBBIM CONpPOTHBJeHHeM Z=2Zo,om. llocnennue BHI-
IIOJIHAIOTCA TaK, YTOOBI MX BOJHOBOe CONPOTUBJ/EHHE ITOCTENeHHO yMeHb-
m1aja0ch, JOCTHrasi y CJAeAylOllell TOYKM pa3BeTBJEHUSI CHOBa BeJHUU-
HBl Zoom. OMHAKO <«IABYKPaTHBIl» NenuTeJb MOXKeT ObITb CHAE€JAaH H U3
JUHUH C ONMHAKOBBIM BOJHOBBIM CONPOTUBJEHUeM. Torja paccrosHHe
MeXy MNOCAeNYIOUIUMI TOUKAMH JeJeHUs] NOJXKHO ObITb KPaTHBIM He-
yeTHOMY uucay Ax/4.

Ecau xe neo6xogumo pasgeautb CBU asuepruio na 3 uau 5 uacref,
TO K TOUKE pa3BeTBJEHHS MOJKHBI MOAXOAHTb 3 WM D JHHHH, uMelo-
HIMX BOJIHOBOE CONPOTHUBJEHUE COOTBETCTBEHHO 3Zoom HAU D9Zoouw.

Takum o6pa3oM, npU KOHCTPYHPOBAHHU MHOrO03JEMEHTHOH LieseBOH
AHTEHHBI, BBLINOJHEHHOH Ha TOJOCKOBBIX JUHUSX, Heo6XOmMMO CcHauana
SKCNepHMeHTaJbHo noaobparb pa3Mepbl OLHOH H3AyyalOlUled Iead Tax,
yto6s1 KCBH B nuramowme#t OJMHOYHOH JUHUM ObI1 MeHbllle 1,5—2.
3aTeM, HUCIOJAb3ys NeJuTe]d MOIIHOCTH, MOXKHO KOHCTPYUPOBATb aHTEH-
Hble pelIeTKH.

dazoppamatead. B psinge BOJHOBOAHBIX CXCM, a TakKxKe IPH HeKO-
TOPHIX H3MepelHaX Ha CBePXBLICOKMX YacToTax HeQOXOAHMO UMETh
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SjleMelTh, 3JCKTPHUECKYIO MJIHIlYy KOTOPhIX MO0 Obl10 6Bl miaaBHO
meHsATb. [Ipy 3TOM uX reoMeTrpuueckas [JuUHA [O0JKHA OCTaBaThCs He-
n3menuoil. TakuMu sjeMenTaMu SGBJSIOTCS (aszoBpallaTesi.

Hanpumep, 1pH IHHUTaHUU MHOTO3/JEMEHTHON I1eJeBOH AaHTEHHBH,
paccMOTPeHloil B NpeAblAyLIeM pasjc/ie, He Bcerja Heo6XOLUMO BO3-
6yxaaTh Wesau cuHdasno. Ecau ¢asza moast 31eKTPOMAarHHTHBIX BOJIH,
MPUXOASIINX K KaXXKIOH LieJd, He OJMHAKOEa, a U3MeHseTcs Ho OoIpe-
JNeJEeHHOMY 3aKOHY, TO MOXHO MOJY4YUTb paclIMPeHHe U IOBOPOT gHa-
rpaMMbl HanpaBJEHHOCTH, UYTO B HEKOTOPBIX CJaydasix Heo6XoAuMO.
Takoe usmeHenune ¢as3pl MOKHO OCYWIECTBUTb C IIOMOLLbIO (a3oBpalua-
TeJiell, BKJAIOUEHHBIX B JIMHUIO Tiepefaud HernocpeaCTBEHHO Iepes KaxKaoH
meablo. KoHeuHo, nmogo6Hyl0o onepalyio MOXKHO TNPOU3BONUTh, €CAU 4YHC-
JIO M3Jy4aloUluX 3JeMEHTOB B aHTeHHe HeBeJHKO.

Pa6ora GoJsbluHcTBa (pa3zoBpaulateseil OCHOBaHa Ha TOM, uYTO AJIH-
Ha BOJIHBI B [IU3JEKTPHKE MeHblle, 4yeM B CBOOGOIHOM IIPOCTPaHCTBE.

KOHCTPYKTUBHO peryaupyemblil  ¢asoBpallaTe]b Ha MOJOCKOBLIX
JUHUAX MOXKeT OBITE BBITIOJHEH TakK Xe, KaK U NMepPeMeHHBbIN ocaabuTesnb,
cXeMaTHyecKd u3o6paxkeHHbi Ha puc. 61. Toabko BmMecTo morgomato-
mefl MIacTHHBI MCIIOAb3YyeTCsl UJNEKTPUK C MaJbIMU MOTEPSIMH, KOTOPBII
MJaBHO BJBHUTaeTCss MEXIY LEeHTPaJbHbIM NPOBOJLHUKOM H 3a3eMJIEHHOH
MJIACTUHON JIEHTOYHOM JIMHUH B COOTBETCTBYIOLUHN BbIpE3 ee [H3JeK-
Tpuka. JIAUHY TIOABUIKHON JH3JEeKTPUUYECKOH NJACTHHBI ONPENeIUThb
HecaoxHo. OO6bIyHO (asoBpaniate]p AOJKEH H3IMEHATb 3JEKTPHUECKYIO
JUIMHY JMHUM Ha Ao, T. €. MeHATb (pasy Ha 360° nHa camoil AJMHHOH
BoJiHe pabouero auamnasoHa. Torma mJuHa AU3JEKTPUUYECKOH NJIACTHHBI [

6yxeT pasha Ao/(V e—1).

UTo6bl yMEHbLIUTb OTPaXKeHUsl OT MOABUKHOH IJIaCTUHBI, ee [eaaloT
C TJaBHBIMH CKOCAMM Ha KOHIAX M H3 TOro e J[U3JeKTPUYECKOro
MaTrepuaJsa, uTO U HU30JAUUS MeXIYy LEeHTPaJbHbIM INPOBOJHHKOM H 3a-
3eMJIEHHOH IIJ1aCTUHOH MOJOCKOBOH JIMHUHU.

deppHThl B JEHTOUHBLIX JHHHAX. Bce Gosblilee pacrnpocTpaHeHHe
B TEXHUKE IOJy4yalOT TaK Ha3blBaeMble HeB3aUMHble U yIpaB/asieMble
ycrpoiictBa. B Hux HauboJsiee HIMPOKO NpuMeHsitoTcst ¢epputhl. HeBzaum-
Hble YCTPOHCTBA OTJUYAIOTCA TEM, UYTO HUX XaPaKTePUCTHKHM nJas 3JeK-
TPOMAarHUTHBIX BOJH, PaCHpOCTPAHAIOIHXCA B NPAMOM U B 0OpaTHOM
HalnpaBJeHUSX, COBEPIIEHHO Pa3JuYHBI.

OnxHuM W3 TpoCTEeHIIMX M BMECTe C TeM OJHHM M3 HauboJee pac-
MPOCTPDAHEHHBIX YIPABJAAEMBIX YCTPOHCTB siBJasieTcss (eppUTOBBIA oc/a-
Outesb C NOAMarHUUMBaHHEeM. 37eCb HeT HEB3aUMHBIX SBJEHUH, 3JeK-
TPOMATHHTHAA  BOJHA 0OcCaabJasieTcsl OJHHAKOBO IIPU  TPOXOXKIAEHHH
yepe3 ocjaabuTesb B IPSIMOM ¥ 0OPAaTHOM HalpaBJeHUsX.

Haun6Gosee mnpocro mnonoGHuiii (eppHTOBHIA o0OCrAabuTe b  MOMKHO
CKOHCTPYUDPOBATb Ha HECUMMETPHUUIION I10J0CKOBOH nauHuu. Peppuronsasd
NJIacruHKa NPAMOYroJbHON (OpMBI, UMeomass B auamnasone 3—10 cMm
CeueHUe IIOLAAbI0 B HECKOJbKO KBAJAPATHBIX MUJIJIMMETPOB U IJUHY
B HECKO/IbKO CAaHTUMETPOB, IOMEIIAEeTCs MeXAYy LeHTPaJbHbIM TPOBO/-
HHUKOM ¥ 3a3eMJEHHOH IJJaCTHHOH BJOJb HX INPOAOJAbHONH ocu. [as
MOAMAarHUUMBaHusA IJIACTUHKM B IIPOJOJbHOM HaNpaB/JeHUU HA MOJOCKO-
BYIO JIHHUIO [OJXKeH ObITb HajeT 3JeKTPOMArHuT, gamomuil B 06JacT
¢eppuToBOro obpasla TNOCTOSHHOE MarHHTHOe IoJse npuMepHo 16000—
64 000 A/M. Tak xax ¢eppuTOBBle MJACTHHKY B JICHTOUHBIX JHHUAX 3HA-
YUTeJbHO MeHblLIe TI0 pasMepaM, YeM B OOBIYHBIX BOJHOBOJAX, TO
3JeKTPOMArHuT MOKeT ObITh BeCbMa MUHUATIOPHBIM, W [J51 €ro IHTa-
HUA noTpebyeTcss HeGOJbLUIOA TMOCTOSHHBIA TOK. MeHsisi 3HaueHHe TOKa
3JeKTPOMAarHuTa, T. e. MeHss NOAMarHuuyuBaHue ¢GeppHTa, MOXKHO NOJIY-
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YuTh pasnuuyHoe ocnabjeHde 3MeKTPOMarHuTHOH Boaubl. Taxue ocialkn
TeJd noutd Oespinepunoninl. Mx npumensior, marnipumep, nas craOHIH-
3alM¥ BHIXONHON MowHocTH rexepatopoB CBUY B mosoce uyacrtor. Ecau
)Ke He0OXO0MHUM TOCTOSIHHBIH (eppuTOBBIH OcCaabuTeab, TO BMECTO 3JIEK-
TPOMarHuTa MOXKeT ObITb NpPHMeHeH NMOCTOSHHBI MarHur.

Ecan Ha anexkTpomMarHuTt (¢GeppHTOBOro ocsnabuTeas MoaaBaTb Iepe-
MEeHHBIH TOK CPaBHUTEJbHO HU3KOH yactoThl (@0 10 MI'n), To BBICOKO-
JaCTOTHBIH CHMTHaJ, NPOXOASINMH 1O JIEHTOUHOH JUHUM U (eppuTy,
O6yaeT MOAY/NHPOBATHCSL 1O aMIIUTyae H  ¢ase, T. e. (GeppHTOBHIH
aTTEHI0ATOP MOXKET BBLINOJNATL POJb MOAYJISATOPA.

HeB3auMuble sBJI€HHSI B TIOJIOCKOBOH JHHHH C (PeppHTOM, HanpHMep
pasHoe ocsnabjeHHe NIPH NMPOXOKIAEHUH 3JEeKTPOMATHUTHOW BOJHBI B Npf-
MOM X 006paTHOM HallpaBJEHUSIX, MOMKHO Ha0./1107arb, ecay IIOMECTUTb
¢GeppuTOBYIO NMJAACTHHKY BOJH3M Kpasi LEHTPaJbHOTO IPOBOJHHUKA NapaJg-
JeJbHO ero NpOJOJbHOH OCH, H OCYLIECTBUTb NOAMarHuuuBaHue QeppH-
TOBOH IJIaCTHHKH.

U3TOTOBJIEHUE CXEM HA TMOJIOCKOBbLIX JIMHUAX

JAH21eKTpHKH, KJen W mertaaanl. HauGosee moaXOASIIAMU IH3JEK-
TPUKaMH [JI1 H3rOTOBJICHHS TOJOCKOBBIX Y3/J0B U JeTaJsed SBJSIOTCA
MIOJIMCTUPOJ, TOJHITHJIEH, (PTOpPOIIACT, IJIeKcUrjac (OpraHHyeCKoe CTek-
J10), a TakKxke CTEK/JOBOJOKHO, TIPONUTAHHOE QTOPONJIACTOM. IDTH JAH-
3JeKTPUKU UMelT €=22-+3 U BecbMa MaJble NOTEPH Ha CBEPXBHICOKHX
yactotax (xpoMe mnocaenHuX ABYyX). OCHOBHble CBOMCTBA 3THUX [IH3JEK-
TPUKOB IIpHBeJEeHbl B Taba. 7. ‘

B paaHontoOuTeNbCKOH NpPAaKTHKe JYUYLIUM [IHIJEKTPUKOM SIBJISETCS
MOJUCTUPOJ, TaK KaK KYCKH ero JerkO CKJIEHWBAWTCA APYyr C ApPyroM
M MeTtaanaMu (B TocjefHeM cjaydae ¢ NoMolblo kKjaeeB tuna b®), las
CKJIEHKHM IIOJHUCTHPOJOBHIX KYCKOB MOXHO HCII0Jb30BaTh IOJHCTHPOJIO-
BBIM KJ/€H, KOTOPbIH IOJydaeTrcss PacTBOPEHUEM NOJHCTUDPOJIOBOH CTPYHK-
KM B JUXJOp3TaHe. i

[lonustunen (MOAMTEH) JIerKo MOJy4aeTCss B BH/JAE TOHKHX JIHCTOB,
TOJIIMHA KOTOPbIX MOXKeT ObITb BblAepikaHa C BLICOKOH TouHOCTbIO. OH
THOOK M JOCTAaTOYHO IIpOYeH, UTO [esaeT ero TakXkKe INPHUTOAHBIM [/
HCNO/Ib30BaHUA B TeXHHKe I10JOCKOBBIX JAuHUA. OgHako, Kak ¥ IOJH-
CTHPOJ, OH HEeJOCTAaTOYHO CTOEK K TeMiepaType (pa3Msruaercst IIpH TEM-
nepatype 80 °C).

®roponsact MoxHO HarpeBaTe a0 250°C, HO OH oOueHb HOpOT H
IJIOXO CKJeuBaeTcsl C MeTassaaMH.

[Inexcurnac MOXKHO IIPUMEHSITh s KOPOTKHX 1O JJMHE JHHUH,
a TakXKe /s JUHHI C ONOPHLIM JAH3JEKTPHUECKHM JIHCTOM, TaK KaK Ha
BBLICOKHX 4acTtoTax OH obgajaer GOJbIIMMU TOTEPSMH, UeM IOJUCTUPOJ
u ¢propomnact (cM. taba. 7). CkaeuBaercss NJEKCHIIAC TOJHUCTHPOJOBBIM
KJeeM HJHM YUCTBIM AHXJOPITAHOM.

W3 wmetannoB st paauoaioOuTesnelt HauOoOsee NOAXOASIIUM MaTe-
puajom siBiasieTcs Mexanas ¢osabra Ttoamunoin 0,05—0,15 MM, nmpukIeH-
BaeMmasl K JJUCTAM JH3JeKTPHKa KJesMH Thuna bo.

[Ipy wusrotoBseHHH JJIOOBIX ITOJOCKOBHIX Y3/J0B H JeTajelt Heo0Xo-
JHUMO BBINOJHSATbL HEKOTOpPble IpPOCThle IpaBuia. B NpOoTHBHOM Cayuae
TPYZLHO pAacCUUThIBAThb Ha YAOBJETBOPHTeNbHYI0 palbOTy TeX MU HHBIX
YyCTPOHCTB.

Heo6xonumo npexpae Bcero oOpaTUTh BHUMAaHUe Ha MJIOTHOCTb IIpHU-
JeraHHsl MeTaJJHYECKHX IIJIOCKOCTe#l K Au3aJNeKTpuky. Ilpu npuxieusa-
HHHM HaJnO0 cTaparbCsl He JAOMNyckaTh o0Opa30oBaHUs Ny3LIPbKOB BO3AyXa.
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Ilpn HaHeceHMM IJIEHKH MeTajla Ha [M3JEKTPHK NyTeM HapallluBaHus
rajbBaHUyYeCKuM crnocoGoM MeTa/jinyeckasi NOBEPXHOCTb KONHPYeT BCe
LIEpOXOBATOCTH [HM3/EKTPHKA. BRICOKOYACTOTHBIE MOTEPH NpPH 3TOM 3a-
MeTHO Bo3pactaioTr. [losaToMy ranbBaHMuYecKH HapaliuBaThb MeTaJllHYe-
CKME IPOBOAHHMKH CJeAyeT TOJbKO B TOM CJlydyae, e€CAH TOBEepPXHOCTb
JIU3JeKTPHUYECKOTO JHUCTA IJ1agKas.

Oco6eHHO TIATeJbHO HAMO CJAeIUTh 32 NpHJAEraHUeM IeHTPaJbHOIO
MeTaJ/JIN4eCKOTO TMPOBOAHUKA K AHIJEKTPUKY B CHMMETPHUUHBIX JIHHHAX.
Jlyuire Bcero ueHTpaJbHbIH NMPOBOAHHK HAHOCHTb HJHM NPHKJAEHBATh Ha
ABa JMCTa [H3JEKTPHKA, a INOTOM CKJIaAbiBaTh HX Tak, 4ToOn 006a
LleHTpaJbHBIX NPOBOIHUKA TOYHO CONPHKACaJduCh Apyr ¢ apyrom. Kox-
TAaKT MeX/Iy HUMH 371eCh yiKe He BaxeH. [[U3/eKTpHUYeCkHe JHUCTHl MOCJe
TaKOro CKJAaIbIBAHUA MOTYT OBbITh CKpeNJeHbl 3akJelkaMH, NPOXOomas-
(MMM Yepe3 3a3eMJeHHble NJACTHHBI BHe LEHTPaJbHOIO MNPOBOJHHKA.

Texnuka TNedyaTaHUsI PAAUOTEXHHUECKUX CXeM B IPOMBILUJIEHHBIX
YCJAOBHSIX O IIOCJAe[HEro BpeMeHM pasBuBajsach B HampaBJeHHH aBToO-
MaTu3alUy M yAelleBJeHUsT MacCOBOro NPOU3BOJACTBA Yy3J0B H npubo-
&03, paboTaloIUX Ha 4acTOTaX HHXKe HeCKOJbKHX [eCS1KOB Merarepl.

aCThb M3 3THX TeXHOJOrMYeCKMX INpOLECCOB U CNOCOGOB  MOXKET
6uiTL mepeHeceHa Ha usrotoBjeHne CBY annapaTypel Ha mOJOCKOBBIX
JHHUSX.

TpaBnenne coabrupoBaHHoro JHanekTpuka. larorosnaenne CBU
CXeMbl Ha IIOJIOCKOBBIX JIMHMSIX HauMHaeTCs C TL[aTeJbHOT0 BbIYEpUYHBA-
HASL TylIbl0 Ha JMCTe BaTMaHa (OpMbl LEHTPaJbHOTO MPOBOAHHKA
¢ yBeauueHueM B 15—20 pas. B Hu3KouacTOTHBIX cxemax GepyT yBenH-
YyeHHe TOJAbKO B 2—D5 pa3, Tak Kak TaM He TpeOyercs GoJabuiast TOY-
HOCTb BOCMPOU3BEJIEHUS DHUCYHKa cXeMbl, a [1Jsa npuMeHeHus B CBY
AHanasoHe uHorga TpeOyercsl H3rOTOBUTh LIEHTPaJbHBIH IIPOBOXHUK
¢ ToyHocTrio +0,02 MMm.

3aTteM pHCYHOK CXeMbl Ha BaTMaHe ¢oTorpadupyercs C yMeHblie-
HueM B 15—20 pas. B pesyabraTe noJgaydaercs (oTomieHka, UMelomias
CBeT/ble Y4aCTKH TaM, rAe [0JKeH ObiTb LeHTpaJbHbIH MPOBOJHUK
NOJIOCKOBOH JIMHHH B HAaTypaJbHYIO BeJHYHMHY. DTa IJIeHKa TMJIOTHO
NPHUKJAJbIBAETCA K JUCTY [UIJIEKTPHKA, NOKPHITOMYy ¢ JABYX CTOPOH
rajbBaHUYeCKHM CIHOCOOOM TOHKHM CJ0eM MeaH. MenHbIH CJA0H MOXKHO
HapalguBaTb He TOJIbKO TaJbBaHH4YeCKHM cnocoOoM. MoxHO, Hanpumep,
APUKJ/IEUBATh K OUAJEKTPUKY C IBYX CTOPOH MeAHYIO (OaBry TOJILHHOM
0,05 MM H MeHee.

Ha caoit Memu ¢ TOH CTOpPOHBI, TIAe [A0JiXKeH ObiTh LEHTPaJbHBIN
NPOBOJHUK IOJOCKOBOTO Yy3Ja HMJAH CXeMbl, HaHOCHTCS CJIOH CBETOYYB-
CTBUTEJbHOH KpPacCKu, KOTOpasi CTAHOBUTCSI HepaCTBOPUMOH B BOJe TMOJ
feicTBHEeM HHTeHCHBHOIO cBeTa. [locie 3KCIO3HIMH CMBIBAIOT TeIJION
BONOH KDacKy C TexX MecT, KOTopble He Oblau ocBemieHbl. OcTaBlIyIOCS
Kpacky, MNpHUKPhIBAIOLLYI0 OynymHH LEeHTPaJbHBIH IPOBOAHUK, 3aKpern-
JASIIOT NYyTeM TMpPUNYAPHBAHHUA CIElHaJpHbBIM IOPOLIKOM, COJEepIKaliuM
kaHudoab. Ilocne onsaBjeHusi MOpowIKa BeCh y3ea NOMellaloT B pac-
TBOP XJOPHOTO KeJje3a, TAe NPOUCXOAUT BBHITPAB/JMBAHHE He 3alLUILEH-
Horo kpacko# csiosi Meau. C oOGpaTHOM CTOPOHBI 3a3eMJeHHasl TMJaCTHHA
HE BBITPAB/JMBAETCsl, TaK KaK ee IpeABapUTe/bHO IOKPHIBAIOT KHCJIOTO-
YIIOPHBIM JIaKOM.

- Ecau mewatHeIM cmoco60M U3TOTOBJSIIOTCS OTHAesbHble Y3Jbl CXEeMBI,
HanpuMep KOJIblleBble MOCTBI, TO OOBIYHO 32 OAHMH npHeM 00pabaThiBAIOT
He OJHWH, a NATb — AecATb y3a0B. Has storo BaTMaH ¢oTorpadupyoT
He OJHH, a, CKa)eM, MNATb pa3.. 3aTeM K JHUCTy (GoJbrHPOBAHHOTO
nUANeKTPUKA INPUKJIANBIBAIOT HeraTuBHoe u300pakeHue He OJHOrO
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Mocta, a cpa3y nard. Hpyrumu chosamu, 3a oiuH iuka o6paGoTKH
M3TOTOBJSIIOT NMATb COBEPILIEHHO HMJIEHTHYHHIX Y3J/0B.

Kpome ¢ororpaguueckoro crnoco6a HaHeCeHHsI PUCYHKa CBepXBBICO-
KOYaCTOTHOH CXeMbl Ha NOKPBHITHIA MeAbI0 AHUIJAEKTPUK, HAXOASIT NpUMe-
HEHHE U JApyrue — tunorpadCckuil W cetouHorpacuyeckuid. IlepBHlll 3a-
KJIOYaeTcsi B TOM, YTO U3006pa*KeHHe LEHTPaJbHBIX NMPOBOAHMKOB I0JIO-
CKOBBIX JIMHUH IlegaTaeTCss HAa OMEAHEHHOM JH3JEKTPHUYECKOM JIUCTE
C BBINYKJOrO KJuule NoA0O6HO TOMY, KaK B KHHrax M KypHaJaax Ieya-
TalOT LITPUXOBLIE PHUCYHKH.

Ceroynorpadnyeckuit meroa. Ha Menkyio CeTKy M3 KalpoHa, CTaJH
UIH OpOH3bl, HATAHYTYI0O Ha PAaMKy, HAHOCHTCS CBETOUYBCTBHUTE/JAbHBLIH
cioil. Ha Hero, kak B (oToyBe/qHuHuTes]e, NPOEKTUPYETCsT (103UTHBHOE
n3o0paxeHue LEHTPAJbHOTO NPOBOJHHKA MOJOCKOBON cxeMbl. B 3acse-
YeHHBIX MeCTaX CBeTOUYBCTBUTEJNbHBIH CJIOM 3afyOHTCS M CTaHEeT He-
pacTBOPUMBIM B BOJIe.

[Tocse CMbIBaHHSI CBETOYYBCTBUTE/bHOH IJIEHKH, He MNOABepriureiics
IeHTBUIO CBeTa, MOJYYarOT CETOYHbIA Tpadaper, KOoTOpelli OyderT Mnpo-
NnyCcKaTb KpPacky TOJIBKO B TeX MeCTax, rie MOJXKHbI OBITb NPOBOJHHUKH
JEHTOYHbIX JHMHUHA. PamMKy ¢ nOfOGHBIM HeraTMBOM YKpemJasioT Haj
JUCTOM (pO/NrbMPOBAHHOrO [H3JEKTpUKA, U yYepe3 CeTKy B MecTax, He-
3alMIIEHHBIX CBETOYYBCTBUTEJBHLIX CJIOE€M, BBIABJAMBAIOT HA 3aroTOBKY
KHCJOTOYNOpHYIO KpacKy. [lociennsis mOKphIBaeT M 3alluuiaeT OT BHI-
TPaBJUBAHUA OYyAyIIHE [EeHTpaJbHbBle TNPOBOJHUKH INOJOCKOBHIX JIMHUH
CBUY cxewmmr. .

KoHeyHO, TOYHOCTh [ABYX TIOCJAEZHUX CNOCOGOB HaHeceHUs u3obpa-
JKeHus1 Ha (OoJbrMpPOBAHHBIA HU3/JAEKTPUK 3HAYUTENbHO HHUXKe, YeM
B cayyae ¢otocnoco6a, OJHAKO B psjae CJAyiaeB M OHM HaXOAAT IIpH-
MEHeHHe.

MeTon rajbBaHMUECKOro OCaXKAeHUs (MeTonq NpOBOASILEH KPACKH).
[IpenBaputespHo Ha OXHY CTOPOHY [MAJEKTPHUECKOro JHCTA TyTeM
3JEeKTPOJUTHYECKOTO OCaxKJeHUs HAHOCHTCS CJIOH Meau. 3atreM Ha Apy-
TyI0 CTOPOHY JIMCTa uepe3 3aTSAHYTHI ceTKoil TpadapeT ceToyHorpagu-
YeCKUM MeTONOM HaHOCUTCSI cepeOpsHO NMPOBOAAIIEH KPAaCKOW PHUCYHOK
cxeMbl. [locse BbICBIXaHHMSI KpPAaCKHM Ha TMOKPLITHIE €10 MecTa 0CaxJaeTcs
3JIEKTPOJIMTHYECKH HEOOJbUION CJI0H MEIH.

JAs W3roTOBJIEHUSI 3JeMEHTOB CHUMMETDHUYHBIX JIMHHH ONHCAHHBIM
BBILIE CNOCOGOM IeHTPA/bHbI NPOBOJHUK HAHOCUTCS Ha ABYX [dH3JEK-
TPUYECKUX JIHCTAX, SIBJASIOMUXCA 3epKaJbHBIM OTOOpaxeHueM APyr Apy-
ra. [TocnenHue 3ateM CKJaAbIBAlOTCS BMECTe 3a3eMJIEHHBIMH NJIaCTHHAMH
HapyXy, CKJIeNbBAIOTCA WJHU CKJEHBAKTCH.

[TeyaTHble CcXeMbl CAHTHMETPOBOrO H JAeUUMeTPOBOTO [HaNa3oHOB
TaK¥Ke MOTYT ObITb HM3TOTOBJEHH B JIIOOMTENbCKMX yCJa0BUAX. Pam no-
Je3HBIX COBETOB MOXHO mouepnHyte B KHure [. A. DBopTHoBcKoOro
«[leyaTHble cxemMbl B pPagHOMIOOMTENbCKUX KOHCTPYKIHAX>.

SAKJNIOYEHUE

B pasBuTuH JMI0GON OTPAC/JH TEXHUKH MOXKHO OTMETHTb OIHO ofuiee
siBjeHue. [losiBAsIIOTCS HOBble NMPUGOPHI M METOIbl NPOHM3BOJACTBA, KOTO-
pble 3aMEeHSIIOT CTapble B TeX TIPHMEHeHHUsX, IJle TOCJAe[HUE yXKe HUCYep-
majyd CBOM BO3MOXKHOCTH M CTajJH, TOPMO30OM [Ja/jJbHeHIIEro mNpoaABUIKe-
Husi Brnepen. ONHaKo peako cCJaydyaeTcsi Tak, YTO HOBble NPUHLHUIIH,
npuGopsl U TEXHOJIOTHSI NMOJHOCTbIO BBITECHSIOT CTapble. Hampumep, mo-
SIBUJIUCb  TTOJNIYIPOBOJHUKOBBIE ~ THOABl U  TPAH3HCTODPHI, CIOCOGHLIE
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c 60JbIIOH BHITOAOH 3aMeHHTb OGHIYHBIE BaKyyMHbIE JaMIbLl BO MHOTHX,
HO He BO Bcex chiyuasX. Tak, B TeneBH30paX Bce JiaMIbi MOTYT OLITh
3aMeHeHbl IOJIYIIPOBOJHUKOBBIMH TpPHOOpPaMH, KpoMe KHHeckonos. Ho
BaKyyMHasi TeXHHKa TakXe pa3BuBaeTcs. B pesyabTaTe # mosymnposon-
HHKH H 3JEKTDOHHBIE JaMIbl UMEKT CBOYH O06J7acTH INpHMeHeHHS,
a B 6GoJbIIHHCTBe o6JsacTell B3aUMHO AONOJHSAT aApyr apyra. Ot artoro
BO3MOXHOCTH TIporpecca B pPa3BUTHH DaAHO3/IEKTPOHUKH pE3KO yBeJH-
YHBAIOTCA. .

[Tono6HOe MOJIOXKEHHEe HMeeT MecTO M B Pa3BHTHH JUHUH TNepena-
yy CBY, rie BOJIHOBOIBI, KOaKCHa/bHbIE H IMOJOCKOBble JIMHUU B3aHMHO
JONOJHSAIOT APYr Apyra, MO3BOJSISL HCNOJAb30BaTh KaXKAYK H3 HUX B TeX
cayyasiX, T'e NpeMMyllecTBa TOTO HJM HHOTO BHJa JHHHH GeCCIOpHHI,
a HeJIOCTaTKH HecyllecTBeHHbl. Tak. HanmpuMep, IoJible BOJIHOBO/bI
KPYIJIOTO CeueHUs] HaXOAsTCS IOKa 4TO BHe KOHKYPEHLUHUH IIPH HCIOJb-
30BaHHM HX [/ MHOrOKaHaJbHBIX BOJIHOBOJHBIX JIHHHH CBs3H. MHoro-
KaHaJIbHble BOJIHOBOJHbIE JIMHHH CBSI3H HAlLIXH CBOK 06JIaCTb TNpHMeEHe-
HHSl B KauecTBe MeXy3/0BeIX Teae(OoHHBIX JHHHH B TeJe(pOHHOH ceTH
0c000 KpPYITHBIX TOPOAOB. BoJHOBOABI MPAMOYrOJIbHOTO CEYeHHS B MOI-
HBIX paJUHOJIOKAaLlHOHHBIX NMepelaTyhKax CaHTHMETPOBOrO nHMalna3oHa BOJH
HMEIT HeoClOpHUMBIe NpPEeUMyILlecTBa Nepel KOaKCHa/JbHBIMH M I10JIOCKO-
BIMH JuHHSIMH. Hao6opoT, mocieqHHe B MacCOBOM IIPOM3BOJACTBE NPH-
emupix CBY ycrpoiicTB GoOJiee BBIFOJIHBI, YeM KOaKCHaJbHble JUHHU U
BOJIHOBO/LBI.

B Hacrosimiee BpeMsi Bce GoJiee IIMPOKO NPHUMEHSIIOTCA HE TOJIBKO
OTJeJibHbIE y3Jbl U JeTajil Ha MOJOCKOBBIX JHHUAX. [IpakTuueckoe npH-
MeHeHHe HaXOAST HEKOTOpble THIbl PaJUOJOKALHOHHBIX YU JAPYrUX IpH-
€MHHKOB CaHTHMETPOBBIX BOJIH, B KOTOPBIX BCe 06e3 MCKJIOYEHHUsI BBICO-
KOYacTOTHble LeNnd <COo6paHbl Ha IIOJOCKOBBIX 3JeMeHTax. IIpu 3ToM
JNOCTHTHYTO CYIeCTBEHHOE CHHKeHHe Macchl, rafapuTOB, CTOMMOCTH H
BpeMeHH H3rotoBJeHust. [103ToMy 0COGeHHO 6o bllIoe 3HaueHHe TeXHUKa
neyatahuss cxeM CBU puama3oHa HMeeT /[AJsi NPOU3BOACTBA paJHOYCT-
POHCTB, yCTaHaB/JIMBaeMblX Ha JleTaTeJbHBIX annaparax.

KakoBbl e IepCIeKTHBbH DPa3BHTHSI CXeM Ha IMOJOCKOBBIX JIMHHSX?
ITO mpexJe Bcero [aJibHeillee yMeHblleHHe TabapHTOB. Uem Bbllle
JdU3JeKTpHUecKasl TNPOHUI[@eMOCTb MaTepHaJsia, Ha KOTOPOM MeuaTaercs
cxeMa, TeM MeHbllle ee rabapuThl, IPHYEM COKpallleHUe pa3MepoB B mep-
BOM NpPUONUIKEHHH TPOMOPIHOHAIbHO KBAJAPAaTHOMY KODHIO M3 3HAUEHHS
OTHOCHTE/JbHOH [H3JAEKTPUUeCKOH InpoHHLaeMocTH. IlosToMy XUMHKH
paGoTalOT M BeCcbMa YCHEWIHO HajJd HOBBIMH CHHTETHUECKHMH IH3JIEKTPH-
KaMH, yI10OHBIMU B NPOU3BOJACTBEe U 00paboTke, 06/1aalOUUMU MaJbIMH
norepiMd Ha CBY u uMewIHMH 3HAYUTENbHO OOJBIIYIO IH3JEKTpHUe-
CKYIO NTPOHHUIAeMOCTb MO0 CPaBHEHHIO C U3BECTHBIMH IOKa JUIJIEKTPHKAMH.
IJTO OIMH U3 IPUMEPOB TOro, Kak B Hallle BpeMs OypHOro mnporpecca
Hayki H TeXHHKH pPasBHTHe Da3HOPOJAHBIX OTpacjell 3HAHWE M TNPOU3-
BOJICTBA TECHO CBSI3aHO MAXKIy COGOH, H yclleXd B KaXIOH M3 HHX AAI0T
TOJIYOK K JNaJbHEHIINM yclieXaM B JIPyTHX.
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