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Paccmorpum nuauo u3 aByx nposoaoB AB + CD, conpoTuBieHne KOTOPOi

PABHO COMPOTUBIICHUIO BOJIHBI HA PUCYHKE 1.
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Pucynok 1 — INosicnenue npunnumna oo6pazoBaHus BOJTHOBO/IA.



B Takoil nuHMKM HaOMrOaeTCA NMOJABMXKHAS BOJIHOBAas MoJa. UTOOBl yKpenuTh
npoBosa AB u CD B Bo3ayxe, Mbl UCIIOJIb3YEM KOPOTKUE ONOPhI KalOesei yeTBepTu
JUIMHBI, KOTOpBIE Pa3MEIIAIOTCA HA IMPOU3BOJIBHOM PACCTOSIHUM IpPYr OT JApyra.
[TockonbKy BXOJTHOE COMPOTHUBIICHUE TAaKUX IIJICH(POB TEOPETUUECKN OECKOHEYHO, UX
MOKHO paccMaTpHBaTh KaK METAJUIMYECKHE M30JIATOPbI, 1 OHU HE MEIlalT padore
UCXOOHOM  ABYXIPOBOAHOW JuHHAM. [lycTh  4YHMCIO  MOTHOCOB  AOCTUTAET
OECKOHEYHOCTH, a pACCTOSHUE MEXJIy HUMH pPaBHO HYJIO, Mbl [OJIydaeM
KOHCTPYKIIMIO, Ha3bIBAEMYIO MPSIMOYTOJIbHON HAIIPaBIISIOLIECH.

Takum o00pa3oMm, BBl MOXKETE€ NEPEUTH OT JBYXIPOBOAHOM JIMHUU K
BpAIIAOLICICS HAIIpaBiAoMEend. TOJIBKO B 3TOM Clly4ae METaUIMYECKUM U30JISTOpaM
clielyeT NpUIaBaTh KPyriyto GopMy, a He MPSIMOYTOJIbHYIO.

MeTtoauka 06pabOTKH HaIIPaBIISIOMIEH CUIIBHO OTJIMYAETCS OT PeKUMa paboThI
JIBYXIIPOBOJHON JIMHMM C COIVIACOBAaHHOW Harpyskoi. B BosHOBOZE, NOMHMO
OeryIieil BOJIHbBI, paCIpOCTPAHSIOMIEHCS B OCEBOM HAIPABIEHUHU, B CPE3€ €CTh €Il
CTOSIYME BOJIHBI. DTU BOJHBI 00pa3yIOTCS 3a CUET pacHpeeIeHUs SHEPTUU OT BOJIHbI
Ha OCH J0 METAJUINYECKOT0 U30JIATOPA.

Kputnueckas 1invHa BOJIHBI B BOJHOBOJE.

Ecnu juiHy BOJIHBI U3MEHMTDH TaK, YTOOBI LIMPHUHA BOJIHOBOJA Oblja MEHbILIE
A/2, TO nmepemaua DSHEPTUU IO BOJHOBOAY IPEKpalaercsi, I[OTOMY 4TO
CONPOTHUBIICHUE METAUINYECKOTO H30JITOPA PE3KO YMEHBIIACTCS, KOJIMYECTBO
SHEPI'uM, PaclpeleICHHON B HHUX, YBEJIMYMBACTCS, a JIJIMHA BOJIHBI yBEIUYUBAETCS.
Ocb pe3ko ymenbmaercs. Ciie1oBaTeNbHO, CYIIECTBYET ONPEAEICHHAs JJIMHA BOJIHBI
Akp, KOTOpasi Ha3bIBAECTCS KPUTHUUYECKOMW, BBIIIE KOTOPOH paclpoCTpaHEHHE SHEPTrUuu
II0 BOJHOBOAY HEBO3MOXkHO. ClleoBaTenbHO, I IEepefadd dSHEPruu  4depes
BOJIHOBOJI TpeOyeTcs, 4TOOBI ATTMHA BOJTHBI Ap OblJIa MEHBIIIE KPUTHUECKOHN JTTUHBL:

Ap < Agp.

Kputnueckass amvmHa BOJHBI Agp 3aBUCUT OT pa3MepoB BOJHOBOAA. Jlms

HPSMOYTOJIBHOTO BOJIHOBOA a = 2+ (Agp/4), TO eCTb:
/’le =2-a.

TwWIIEI BOJIH B BOJTHOBOJIE.



B BomHOBOAE MOTYT OBITH pa3HbIE THUIIBI BOJH, KOTOPBIC Pa3IHMYAOTCS
CTPYKTYpOU CHJIOBBIX JIMHHMH, KOTOPbIE HA3BIBAIOTCSI BOJHOBOAHON MO0iM. UTOOBI
HAWTU BBIpaXXKEHUs, OMUCKHIBaoIIMe BekTophl nojs E u H B BomHOBOAE, HEOOX0AMMO
HAWTU CHUCTEeMy ypaBHEHUN MakcBemia, KOTOPYI HEOOXOJMMO PEIIUTh C YYETOM
reoMeTpUuM KOHCTpYKUMU. KOHKpeTHass CTpyKTypa pe3yJdbTUPYIOLIEro  I0JIA
0003HaYaeTCss UHJIEKCaMH M U N, T.€. BOJHBI nipeacTtaBienbl Hy, Enny EHpmn, EHpp
Y TaK Jajee.

Yucno m paBHO KOJMYECTBY IOJIYBOJIH U3MEHEHUS HAIPSXKEHHOCTH IT0JIA,
PACMoOJIOKEHHBIX HA IIHPOKOM CTOPOHE HANpPAaBISIIOIIEM CTEHKWM a, YUCIO h —
KOJIMYECTBY BOJH M3MEHEHUS HAMPSHKEHHOCTH TOJIS y3KOW HAIMPaBJISIONEH CTEHKH b.
JIns kpyroBoja MHAEKC M OMUCHIBAECT KOJIWYECTBO BOJIH MOJIS MO MEPUMETPY, a N -
IIOJIYBOJIHBI B IUAMETPE.

3Has TUI BOJH, W300paK€HHWE IOJs B 4YaCTAX BOJHOBOAA MOXET OBITh
NOCTPOEHO Ka4eCTBEHHO 0€3 UCMOIb30BaHUs POpMYII sl BEKTOPOB mois E u H.

BosiHbl pasHBIX THUIIOB pa3jauMyarOTCsd HE TOJBKO CTPOCHUEM JIMHHUU
anekTponepenay. JmHa uxX KpUTHYECKOW BOJHBI Takxke pasnuyaercs. Hanpumep, B

PSIMOYTOJIbHOM BOJIHOBOJE:

Agp = 2/4/(m/a)? + (n/b)>2.

Tun BOJNHBI, KPUTUYECKAS JUIMHA KOTOPOU SIBJISETCA CAMOM JUIMHHOM M3 BCEX

BO3MOJKHBIX THIOB BOJIH, HA3bIBACTCSI TUIIOM OCHOBHOW BOJIHBI WJIM BOJIHBI (MOJIbI)
CYLIECTBYIOILIETO BOJIHOBOJA.

B MUKPOBOJHOBOM JMamna3oHE PACHPOCTPAHEHBI CICAYIOIIME THUIIbl JTUHUN
nepeiaun:

1. Metainmnueckue BOJTHOBO/BI.

2. KoakcuanbHbIE€ BOJIHOBOJBI.

3. IlonocKOBBIE TUHUH.

Meramumueckue HaIIPaBJIAOLIHE. Kaxnas BOJIHOBOJIHAs BOJIHA
XapakTepu3yeTcsi Mapoll HHAEKCOB M W 1N, GUBHYECKUM CMBICT KOTOPBIX

onpenaensercs GopMOil TOTIEPEYHOTO CEYCHUS BOJTHOBO/IA.



Koakcuanpasle Hampasmsionie. Ha mpaktuke Hambojee pacnpoCTpaHEHHBIM
ABJISIETCS. KOAKCUAJIbHBIA WJIM TMPOCTOM KOAKCHAJIbHBIM KpyroroA. lIpoctpaHcTBO
MEXy BHEIIIHUM M BHYTPEHHHUM MPOBOJAMU MOKET OBbITh 3aMIOJTHEHO BO3AYXOM HIIH
OPYTUM JHADJEKTPUKOM C OTHOCUTENBHOTO paspemeHus e,. OCHOBHas BOJHA
o0o3Hauaetcs kak T (mornepednHas 3MeKTpOMarHiTHAas BOJIHA).

[TonockoBble muHUMU. Ha npakTuke Hanbosee paclipocTpaHEHbl CAMMETPUYHbIE
Y ACHMMETPUYHBIE TTOJIOCHI.

[IpocTpaHCTBO MEXKIy IMOJOCOBBIMU JIMHUSIMA MOKET OBITh 3alOJHEHO
BO3/1YXOM WJIH IPYTUM JUIIEKTPUKOM.

Hanpapnstomas ucnonp3yercss B pa3iMuHOW paavoanmnaparype B KauyecTBE
bunepa, KojebATENbHBIX CHUCTEM, KOTOpPbIE  Ha3bIBAIOTCS  IY3BIPHKOBBIMU
pe3oHaTopaMu, GUILTPaMU, JIMHUSIMH CBSI3H U T. .

Ha uvacrorax Beime 1 I'T'y MapuipyTuszarop oObIMHO HUCIIOIB3YETCS B KAUECTBE
duaepa s nepeaadn 3IEKTPOMATHUTHON SHEPTUU OT paluoONepelaTYnKa K aHTEHHE
WIK OT aHTeHHBI K nepefaTdyuky. [lockonbky ¢uaep A0HKEH UMETh MUHUMAJIbHbIC
BHYTPEHHHE MOTEpPU, BHYTPEHHHUE CTEHKH BOJHOBOJA TIIATEIHHO HUIMPYIOTCS U
NOKpPBIBAIOTCSL ClIOoeM cepedpa. DTo, a TakXke OTCYTCTBHUE H30JISITOPOB BHYTpU
BOJIHOBOJIA IPUBOJAAT K 3HAYUTEIBHO MEHBIIMM IIOTE€PSAM, YEM B KOAKCHAJbHBIX
bunepax.

HawnGonemee 3nauenue KIIJ dumepa mocturaercs B pexuMe MOIBHKHON
BOJIHBI;  IMOATOMY  Hampapislolas  M3TOTABIMBAETCS € PABHOMEPHBIM
pacrpeneneHueM IapaMeTpoB IO JUIMHE M COOTBETCTBYET KaK HArpyske, TaKk M
BHYTPEHHEMY CONPOTHUBJICHUIO UCTOYHUKA IHEPTUU.

BonHoBoHBIN (uaep MOXKET MPOBOJUTH 3HAYUTENBHO OOJIBIIE YHEPTUHU, YEM
KOaKCHAIIbHBIN (umep Toro ke pasmepa. OmHAKO BaKHO, YTOOBI B BOJHOBOAX
IIPUCYTCTBOBAJIA KPUTHUECKAS JJIMHA BOJIHBI.

O6neMHubie pe3oHatopsl. KonebaTenbHast cucteMa MOXKET ObITh OCTPOEHA Ha
IPSIMOYTOJIBHBIX U KPYTJIBIX HAIPABISIOMIUX.

Ecnu B34Th mpsIMOYTOJIBHBIM BOJHOBOJ, paboraromuii Ha BojsHe Hmn, u

IPWIOKHUTh KOPOTKHE UMITYJIbChI C OOEUX CTOPOH OT HErO, Mbl MOJIYYUM OOBEMHBIN



pe3oHaTop € TUNOM KojiebaHud HTmp, rae HMHIEKC p KOJMWYECTBO IOJIYBOJIH
U3MEHEHUS! NHTEHCUBHOCTHU IOJISI BJOJb OCH Z Ha ero anuHe |. Ha puc.2 nokaszana
CTPYKTypa CWJIOBBIX JUHUM mjisg kosieOanuit tuna H101 (uurtaercs H onun—HOMB—

onuH). JlnMHAa DPE30HAHCHBIX BOJH B MPAMOYIOJbHOM DE30HATOPE PaBHA Apes =

2/\/(m/a)? + (n/b)% + (h/1)2.
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Pucynok 2 — CtpykTypa nosst kojie0aHuil TUIa B UAIUHAPUYECKOM

pe3oHarope

JU1si peKOHCTPYKIMKM BOJIHOBOJHBIX PE30HATOPOB OJIMH M3 KOPOTKOBOJIHOBBIX
BOJIHOBOJIOB BBIIIOJIHEH B BUJIE MTOABUKHOTO MOPIIHA. Ilepemenienre pe3oHaTopoB U
CHSITUE C HUX OHHEPruM OCYIIECTBISIETCS C TMOMOUIbI0 INTU(PTA, paMbl HIU
COEIMHUTEIILHOTO OTBEPCTHSI.

OTIMYUTENBEHON 0COOEHHOCTBIO HIENIEBBIX PE30HATOPOB SIBISIETCS UX BBICOKAsS
NOOPOTHOCTh M, CJIEIOBATENIbHO, BBICOKAs (PUIBTpYyIOLasi CIOCOOHOCTb, HApUMED,

KoJieOaTeIbHbIE CUCTEMBI U BBICOKAs CTAOMJIBHOCTh PE30HAHCHBIX YACTOT. 3HAYCHUE



JOOPOTHOCTH B 3aBUCHMOCTH OT KOHCTPYKIIMH, YAaCTOTHOTO JAMANa3oHa, TOYHOCTHU
00pabOTKH BHYTPEHHEHN MOBEPXHOCTH PE30HATOPA KOJIEOIETCS OT HECKOJIBKHUX ThICAY
0 HECKOJbKMX COTE€H Thics4. /i yBeIUYeHHs JTOOPOTHOCTH BHYTPEHHIOIO
MOBEPXHOCTh PE30HATOpPa OOBIYHO MOKPBIBAIOT TOHKUM CIIOEM cepedpa.

['maBHBI HEAOCTATOK OOBEMHBIX pPE30HATOPOB — HAJIWYME BBICOKHX

PE30HAHCHBIX YaCTOT.
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