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5. AnemeHTapHbIe U3ny4yartenmu

DJIeMEHTAPHBIN JIEKTPUYESCKUU U3aydaresb (aumoasb I'epua)

JAIWHBL [ ¥ aMIUTUTYIOW TOKa B IMyYHOCTH [, , WMEET COCTABIISIO-

e I10JIAA Ha PACCTOSIHUU 7 :

H,.=Hy =E¢, =0,
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3necy k=27/A, a 2 — pabouass [yMHA BOJHEI, &,, 1, — abCO-

JTIOTHBIC JUAJCKTPUYECKass W MarHuTHas TPOHUIIAEMOCTH CpPEJbl.
[TpubnxeHHbIE BBIPAYKEHUSI J11 COCTABIISIONIUX TTOJIS:
B OmmkHel 30He (7 / A << 1)

Hy= Lems! sin &
Arr?
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Huarpamma HanpasieHHocTH (/JH) mo mosto 11 sneMeHTapHOTo
AIIEKTPUUYECKOTO U3ITydaTelis

F(6,9)=sin(0). (5.4)

MOIHHOCTI) H3JIYUYCHUA U COIIPOTHUBIICHUC U3JIYyUCHUA

2 2
2z 312 > 2z 3 c l

Jis Bakyyma conpotusieHue cpeanl Z,. =120z, cnegoBaTeiabHo,

Ry =8072(1/ 2)%.
K knaccy 3jeMEeHTapHBIX MATHUTHBIX M3JIy4areJed MOryT

OBITb OTHECEHBI PAMOYHBIN U MIEJIEBON U3ITydaTENH.
Ecnu B popmynax nis aunons ['epria cienath 3aMEHBI

.
—_

E—>H, H—>E, jous = Jemn> €a > Mg Mg —>—E4,

TO MOJIYYHM BBIPAXKEHUSA IS COCTABJISIIONIMX MOJISI MAarHUTHOTO
JIATIOJIS B JaJIbHEH 30HE:

. I ] .
E =—jm ginge /5
¢ / 247
| ; | (5.6)
Hy=j—" sin@e /v
2A17

c

BripaskeHust 1u1si COCTaBIAIOIINX OIS 3JIEMEHTAPHOIO IIEJIEBOTO
U3JIy4aTesis IPU IBYyCTOPOHHEM BO30YKICHUU:

. U, l .
E =—j— Y singe /¥,
¢ / Ar
0 (5.7)
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rae U y, — HATPSDKCHUC B IICIIH.

JmarpaMmma HaIpaBJICHHOCTH MAarHUTHOTO JUIIOJS OIPENEISETCS
TEM K€ BBIPAXKEHUEM, UTO U dJIEKTpU4YecKoro — (5.4).

JuaemeHT I'toiirenca. JlaHHBIN 3JIEMEHTAPHBIN U3J1y4aTeslb KBU-
BAJICHTEH B3aMMHO IEPICHAMKYJSIPHBIM 3JIEMEHTaM JJIEKTPUUECKOTO
Y MarHUTHOI'O IIOBEPXHOCTHBIX TOKOB.

JlnarpaMma HamnpaBJI€HHOCTH B TJIABHBIX IIOCKOCTAX (¢ =0,

p=mr/2):

1+cosé

F(0,7/2) = F(6,0) = (5.8)

Koadpdumument nanmpasmenHoro aciictBus (KH/[) antenn B Ha-
IpaBJICHUH MaKCHUMaJIbHOTO H3JIyYCHHS pacCcuuThIBaeTcs 1o (op-
MYyJIE:

4

[P0’
Q

D (5.9)

rac MHTCIPHUPOBAHUC BEAETCA IO TCICCHOMY VI, 3dHUMACMOMY
N3JTYYCHUCM aHTCHHBI.

3adayu Onsi peweHusi

5.1. AmMmutyna nepemeHHoro toka yactotel 100 MI'mp B ane-
MEHTapHOM 3JIEKTPUYECKOM AuIiosne IiauHbl 1 cMm paBHa 1 MA. Onpe-
JEJUTE BEIIMYMHBI HANPSIKEHHOCTEN JIIEKTPUYECKOM W MArHUTHOU
COCTABJISIFOILIEH 2JICKTPOMAarHUTHOTO TIOJI JMMOJISI HAa PaCcCTOSIHUU
1 KM OT JUIIONSl B HAITPABICHUU MAaKCUMAaJIbHOTO U3 Ty4YECHUS.

5.2. DleMEHTapHBIA BJIEKTPUYECKUN M3IIy4yaTelb JJIUHBI | cM C
aMIUIUTY0M TOKa 1 MA co31a€T HAa pacCTOIHUHA | KM MarHUTHOE TO-
Je HanpsoKEHHOCTH 1070 A/M. OnpesienuTe pabouyo JATHHY BOJIHEL.

5.3. Onpenenure ¢hopMy BOJHOBOTO (PpOHTA ISl M3IIYUCHHS, CO-
3/1aBA€MOTr0 3JIEMEHTAPHBIM AJIEKTPUYECKUM JUIIOJIEM: a) B JaJIbHEU
30HE; 0) B OJIM>KHEH 30HE.



5.4. Onpenennure MOITHOCTh U3ITYYEHUS] DIIEMEHTAPHOTO JIEKTPU-
yeckoro aunonsa ¢ //A=0,1, co3paromero B BO3aAyXe Ha PacCTOSIHUU
10 kM B HampaBJICHUM MAaKCHUMaJbHOIO H3JIyYEHUs] HaNpsKEHHOCTH
anekTpudeckoro mnojs 10 MmB/m.

5.5. Onpenenure CONPOTUBICHUE W3IYYCHUS Ui JHUIONS U3
3agauu S5.1.

5.6. OnpenienuTe MOIIHOCTh U3JIYYEHUS I 3JIEKTPUYECKOTO JIH-
MOJISL JUTMHBI S5 CM C IEPEMEHHBIM TOKOM | A mpu JUIMHE BOJHBI 3 M.

5.7. Ha mosie U35IydeHHUs 3JIEMEHTAPHOIO BJIEKTPUUYECKOTO MU3IIY-
yatens ;rHo# 0,1 M HakIIaIbIBa€TCs yCIOBUE: HA PACCTOSIHUSIX, TIpe-
BbIaromux 10 M, OHO AOJIKHO OBITH O€30MacHBIM AJi YyenoBeka. [Ipu
pabore Ha wyactore 100 MI'mT mpenenbHO JOMYyCTUMBIA YPOBEHb
HaIpPsHKEHHOCTU  AJIEKTpUYecKoro moiig cocrabisieT 3 B/M. Ompe-
JIEJINTE TIPEIesbl U3MEHEHUS oABOAMMON MotHOoCcTH. KII/[ aHTeHHO-
dbunepuoro ycrpoiictBa 70 %. PaccMoTpeTh HampaBlIeHHE MaKCH-
MaJIbHOTO M3JTYy4YCHHUS.

5.8. UyBCTBUTENBLHOCT,  IpUEMHOIO  ycrpoiictBa -140 nbB,
IruHaMudeckui auana3oH 120 nb. AMmiuTyaa Toka B 3JIEMEHTAPHOM
aneKkTpudeckoM m3nydarene JuHbl 10 cm Ha yactore 100 MI'm co-
craBisieT 1 MKA. Onpenennure rpaHuLbl JTOMYCTUMBIX NEPEMEIICHUN
NpUEMHHUKA, PETUCTPUPYIOIIEIO0 CHUTHAJI Takoro wusmydarens. Pac-
CMOTPETH HAIPABICHUE MAKCUMAIBHOTO U3TyUYCHUSI.

5.9. DneMeHTapHBIN 3JICKTPUYECKUN M3JIy4daTelb UIMHBI 5 CM C
nepeMeHHbIM TOKOM | MA pabotaet Ha yactore 450 MI'n. [IpenenbHo
JTOMyCTUMAs JIJIsl YEJIOBEKA MUIOTHOCTh MOTOKA MOITHOCTH B 3TOM JIUa-
masone cocrapisier 10 MkB1/cM’. Onpezennre, Ha KAKOM PAacCTOSHUM
B JIAJIbHEW 30HE MO HAIPABICHUIO MAKCUMAJIBLHOIO U3TyYEHUS MOKET
HaXOJUTHCS YEJIOBEK OT TAKOTO U3Ty4daTesl.

5.10. Curnan 3JIEMEHTApPHOrO JJIEKTPUYECKOTO M3IydaTens -
Hbl 5 cM, pabOortatomero Ha vacrore 100 MI'm, nmpunumaercss mo-
OWJIbHBIM MPUEMHUKOM. Painyc 30HBI TOKPBITHS, ONPEACIIIEMBIN 10
yyBCTBUTENbHOCTH TIpuéMHUKa (1 MKB), coctaBnser 5 kM. be3onac-
Hasl IS 4€JIOBEKA, MEPEHOCSIIEro NepeJaTurK (HAPS)KEHHOCTD AJIEK-
TPUYECKOTO moJisi Hke 3 B/M aig 3Toro awama3oHa 4acToT), 30HA
HaunHaercss co 100 m. Onpenenure npenesbl U3MEHEHUSI MOIIHOCTH
nepeaaTyrika, padotaromero u gaHHbM usnydatenem ¢ KITH 100%,



YAOBJIETBOPAIONIE 000MM YCIOBUSIM. PaccMoTpeTh HampaBiieHHE
MaKCHUMaJIbHOTO U3JTyYCHMUS.

5.11. Onpenenure TpaHUIBl HaJbHEH W OJMWKHEH 30H IJIs Clie-
TYIOIINX aHTEHH: a) JIMHEWHON aHTeHHBI JJIMHOM 1 M, paboTarolei Ha
gactore 450 MIm; 0) smekrpumyeckoro aumojs amuaor 0,1 M,
paboraromiero Ha yactore 100 MI'1; B) 3epkanbHOM mapaboandecKon
AHTEHHBI C JUAMETPOM 3€pKaja, PaBHBIM JJIMHE BOJHBI, HA YaCTOTE
51Tu; r) pynopHoit anTeHHbI ¢ packpbiBoM 0,1x0,1 M® TS JUTHHBI
BOJIHBI 5 CM.

5.12. AuTenna ¢  gWarpaMMoOM  HAaNpPaBJICHHOCTH  BHJQ
F@,p)=sin(2-7-cos@-(I/A)), tne [/A=0,5, mnoaBemeHa Ha
IIPAKTUYECKHU HE BIIHSIONIECH Ha €€ U3TydeHue 3eMJIEN Ha BbIicOTE S0 M.
Cuuras, 94TO BCEe TOUYKHM HAOJIOJCHMS HAXOIIATCS B JajbHEH 30HE,
ONPEJECIUTE PACCTOSTHUE 110 TOPU3OHTAIIM OT MECTa MOABECA AHTEHHBI,
Ha KOTOPOM (POKYyCHpPYETCS MAaKCUMyM H3JIy4YCHUS Y IOBEPXHOCTH
3EMJIN.

5.13. Onpenenure Auana3oH JIMHEWHBIX pa3MEpOB aHTEHH, IS
koTopbix Ha 4vactore 900 Ml manbHsISE 30Ha HAuMHAETCS C pac-
CTOSIHUSA 5 M.

5.14. DnemMeHTapHBIN AJEKTPUYECKUN H3TydaTesb JJIUHBI [, NMe-
IOIMH aMIUTMTYy IIEPEMEHHOTO TOKa / Ha 4acToTe f, pacIojoKeH
BEPTUKAJIbHO Ha BBICOTE /1 HaJl HUJCAIbHO MPOBOJAIICH IMOJCTH-
JAIOIIEH TOBEPXHOCThIO. ONpenennuTe BEJIMYUHBI HAINPSIKEHHOCTEN
AIEKTPUYECKOTO0 U MArHUTHOTO TTOJIENW U3JTy4YaTelisl B TAJIbHEH 30HE.

5.15. Uccnenyiite UHTEpPEPEHIIMOHHBIM MHOXHUTENb B BBIPaA-
JKEHUH, TIOJYYEHHOM IIpU pelieHuu 3agadu 5.14, B 3aBUCUMOCTH OT
BBICOTHI IIOJIBECA H3IydaTeNasd W JJIMHBI BOJHBL Ormpenenure Ha-
MpaBJICHUSI, B KOTOPBIX H3JIy4YEHUE JUIOJISI OTCYyTCTBYET, U Ha-
IIPABJICHUE MAKCUMAJIBHOTO M3JTyYCHMUSI.

5.16. DneMeHTapHBIN AJEKTPUUYECKUN H3TydaTesb JJIUHBI [, NMe-
IOIMH aMIUTMTYy IIEPEMEHHOrO TOKa / HA 4acToTe f, PacIojoKeH
TOPU30HTAJIBHO HAa BBICOTE /A HAJ UJICAUIHLHO TPOBOISIICH MOACTH-
JAIOIIEH TOBEPXHOCThIO. ONpenennuTe BEJIMYUHBI HANPSIKEHHOCTEN
AIEKTPUYECKOTO U MArHUTHOTO TTOJIENA U3JTy4YaTelisl B TAJIbHEH 30HE.

5.17. DnemMeHTapHbIN AJEKTPUYECKUN U3TydaTesb JJIUHBI [, ©UMe-
IOIUM AMIUIMTYy IIEPEMEHHOTO TOKa / Ha 4acTOTE f, PacIOJIOKEH
BEPTUKAJILHO Ha BBICOTE / HAJ IPOBOJIAIICH MOJACTHIIAIONICH TTOBEPX-
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HOCTBIO, 00nagaromei KodQOUIMEHTOM OTpakeHHus R IO COOTBETCT-
Byrouied mnossgpu3anuu. OnpenennTe BEIUYUHBI HaNpsHKEHHOCTEH
AJIEKTPUYECKOT0 U MAarHUTHOTO TIOJICH U3JIy4yaTens B JaIbHEN 30HE.

5.18. DnemMeHTapHBIN EKTPUUECKUM U3TydaTesb IJIUHBI [/, UMe-
IOIMM AMILIMTYy IIEPEMEHHOIO TOKa / HA 9acTOTE f, PacCIOJIOKEH
TOPU3OHTAIBHO HA BBICOTE /1 HaJ MPOBOISALICH MOJACTHIAIONICH
IIOBEPXHOCTHIO, OOnagaromeil Ko>(G(UIUEHTOM OTpakeHUs R 110
COOTBETCTBYIOLIEH MOJIIPU3ALIN Y. Onpenenure BEJIMYHUHBI
HaINpsH>KEHHOCTEH 3JIEKTPUYECKOT0 U MATHUTHOTO TOJIEH U3TydaTes B
JaJbHEN 30HE.

5.19. IlnameTp 371€MEHTAPHOTO PAMOYHOTO H3aydaTens 1 cm, am-
IIMTyJa nepeMeHHoro Toka Ha dacrore 100 MI'm cocraBusier
1 MA. OnpenieniuTe BENUYUHBI HANPSHKEHHOCTEN JJIEKTPUYECKOTO U
MarHUTHOTO TIOJIE paMKd B  HaMpaBJICHUU MAKCUMAaJIbHOTO
m3inydeHusi. CpaBHUTE HMX C BelWYMHAMU Hanpspk€HHocter OMII,
CO3/1aBaEMOr0 3JIEMEHTAPHBIM JIEKTPUUECKUM JTATIONEM.

5.20. Onpenennure MOIHOCTh U3TyYEHUSI PAMOYHON aHTCHHBI, IME-
IOLIEH TruamMeTp d U aMILIMTY 1y IEPEMEHHOrO TOKa [ Ha 4acToTe f.

5.21. Onpenenure MpOBOAUMOCTh U COMPOTUBIICHUE H3ITYUYEHUS
pPaMOYHOM aHTEHHBI, UMEIOIIEeW IuaMeTp d W aMIUIUTYAy Iepe-
MEHHOTroO TOKa [ Ha 4actore f. CpaBHHMTE MOJyYEHHOE 3HAYCHUE CO-
MPOTUBJICHUSI U3JIYYEHHUS] C CONPOTUBJIICHUEM W3JIy4YCHUS DJIEMEH-
TapHOT0 JICKTPUYECKOTO U3JTy4daTeis.

5.22. Onpenennure MOIIHOCTh W3IIYYEHHUS, MPOBOJAMUMOCTb U CO-
MPOTUBJICHUE H3JIYYEHUs] DJIEMEHTAPHOW IIENTW JUIMHBI [, MTUTaeMOu
IEPEMEHHBIM HAIPSHKEHHEM aMILIMTYasl U Ha udactore f. CpaBHUTE
MOJTYY€HHOE 3HAYEHUE COMPOTUBIICHUS U3TyUYEHUS C CONPOTHUBICHUEM
W3JIYYEHHS DJIEMEHTAPHOTO JIEKTPUUECKOTO HU3TydaTesl.

5.23. Onpenenute HANPS)KEHHOCTH SJICKTPUYECKOTO W MarHUT-
HOT'O TOJIEW, CO3JaBa€MbIX B MPOM3BOJILHOM TOYKE B JAJIbHEW 30HE
JUHEWHON MPOBOJOYHON AHTEHHOM JIMHBI /, CPABHUMOW C JJIMHOM
BOJIHBI, IIPH YCJIIOBUM PAaBHOMEPHOIO paCIpeaeIeHus | aMIUIMTYIbI
TOKa Ha 9aCTOTE f 110 JUIMHE aHTCHHEI.

5.24. Onpenenure auarpaMMmy HaIlpaBJIC€HHOCTA AHTECHHBI U3
3agauu 5.23.

5.25. CummMmeTpuuHbIi BHOpaTop MJIWHBI 2/ WMEET CHHYCOHU-
JaIbHOE paclpeiesIeHNe aMIUTUTYIbl IEPEMEHHOT0 TOKa YacTOTHI f 110
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nmuHe: [(z) =1 sin(kl—|z|). Onpeaenure HAIPSKEHHOCTH DIECKTPU-
YECKOr0 W MarHuUTHOTO TIOJIeH, CO3JaBaeMbIX BUOpaTOpoM B MpO-
U3BOJILHOM TOYKE B JaJLHEU 30HE.

5.26. Onpenenure AuarpaMMy HaIPaBJICHHOCTH CHUMMETPUYHOTO
BUOpaTopa W3 3ajauu 5.25 mpu JUIMHE BUOpaTtopa, paBHOM: a) MOJIO-
BHUHE, 0) OJTHOM, B) IByM JJINHAM BOJIHBI.

5.27. Onpenenure mupuny JH nqunoins I'epua: a) o yposHio 0,5;
0) MO MEPBBIM HYJISIM.

5.28. Onpenenure mupuny JIH pamku ¢ TokoM: a) Mo ypoB-
H10 0,5; 0) 110 TIEpBBIM HYJISIM.

5.29. Onpenenure mmpuny JIH nuHEWHONW MPOBOJIOYHON aHTEH-
Hbl C PaBHOMEPHBIM PaCMPEACIICHUEM aMIUIMTYAbl TOKa MO JJIUHE:
a) o ypoBHio 0,5; 0) MO MEePBHIM HYJISIM.

5.30. Onpenenute mupuny JH cuMMETpUYHOr0O MOJIyBOJIHOBOTO
BUOpaTopa: a) no ypoBHto 0,5; 0) M0 NepBbIM HYJISAM.

5.31. CpaBHUTE 3HAYECHUA CONPOTUBIICHUA H3IIYUYCHUS BJICMEH-
TAPHOTO AJIEKTPUUYECKOrO JIUTOJS, AJIEMEHTAPHOM Ied U 3JIEMEH-
TapHO#l pamku. Crenaiite BbIBOJ 00 3(heKTUBHOCTH 3TUX aHTEHH.

5.32. Onpenenure K03 (UIMEHT HAIMPABICHHOTO JICUCTBUSA
JIEMEHTAPHOTO DJJIEKTPUYECKOIO JUIOJIS MO OTHOIIEHUI0 K H30-
TPOITHOMY M3JIy4aTesto: a) B OTHOCUTEIbHBIX €IUHUIAX; O) B ICIH-
oeax.

6. HanpaBnsawowme cucremsol

y
b . .
o o
0 a x *da__"d“_
: D :
—>
a 4] 8 2

Puc. 6.1. CeueHust HEKOTOPBIX JIMHUH ITEpeIaun

9



BoanoBoabl. BotHOBO TipecTaBiser co00M TMOMYyH0 MeTaslIH-
YeCKyl0 TpyOy MpPOM3BOJBLHOTIO CEUCHHS, BHYTPH KOTOPOM pacmpoc-
TPaHSAIOTCS AJEKTPOMArHuTHBIE BOJIHBI. Hambosiee yacTo MpuUMEHSIOT
BOJTHOBO/IBI MPSIMOYTOJIbHOTO (puc. 6.1, a) mnu kpyrioro (puc. 6.1, 0)
CeUeHUsI, pexe — 0oJiee CIOXKHBIX ceueHuid, Hampumep [1-oO0pas3Hbie
i H-oOpassebie.

B BoitHOBOMIAX ¢ MEaIbHO TMPOBOSAIIUMHU CTEHKAMU U OJTHOPO/I-
HBIM 3aTIOJIHEHHEM MOTYT PACHPOCTPAHATECS BOJIHBI JIEKTPHYECKOTO

(E) Tuma, y KoTophIX H =0, E # () (HampaBJICHHE OCH Z COBIIAJAcT
C MPOJOJILHON OChIO BOJHOBOJA), U BOJHBI MarHutHoro tuna (H), y
xotopeix £, =0,H_ #0.

[IpennonoxuM, 4TO BOJHOBOJ 3aOJIHEH JTUDJICKTPUKOM C OTHO-

CUTEIIbHOW AUBJICKTPUUECKOU MTPOHUIIAEMOCTBI0 & U MATHUTHOW IPO-
HUALAEMOCTBIO 1 =1. KaX bl KOHKPETHBIN TUI BOJIHBI B BOJIHOBO/IE

MOXKET PACHPOCTPAHATHCSA B TOM Cllydae, ecinu Ay <A, rae Ay —
JUIMHA BOJIHBI CUTHANIA FeHEepaTopa; A, — KpUTUYECKas JUINHA BOJIHBI,

KOTOpas ompeaeisieTcss pa3mMepaMu U (HOPMOM MOTEPEYHOTO CECUCHUS
BOJIHOBOJA.
Jlist BootH Tuna E,, 1 Hy,, B IpSIMOYTOJIBHOM BOJIHOBOJIE

Ao, = 22‘9" -, 6.1)
Yy + ()

rae a, b — pa3Mepsl MOIEPEYHOT0 CCUCHHMS BOJHOBOIA.
s BonH tuna E,,, 1 H,,, B KpyriioMm BOJIHOBOJIE:

2ma H 2na
AE _ / L / , 6.2
Kp Bl’l’ll’l Kp Amn ( )

rl€ a — paauyc BOIHOBOAA; B, — n-ii KopeHb ypaBHenus J,, (x) =0,
A

n — M- KOpeHb ypaBHeHus J,, (x)=0.

dazoBas CKOpPOCTH BOJIH IJIsI BCEX BOJIHOBOIOB

10



C

I[J'II/IHa BOJIHBI B BOJIHOBOAC

['pymmoBast CKOpOCTh

vV = : (6.3)
’ JL{AM%wf

Ay = &l =. (6.4)
Jy—ﬂ%/zqg

ww=c¢f(%/4wf. (6.5)

T7I€ ¢ — CKOPOCTh CBETa B CBOOOTHOM IIPOCTPAHCTBE.
OCHOBHBIM THIIOM BOJIHBI B MPSIMOYTOJIBHOM BOJHOBOJE IIpHU
a > b sBnsgercs BoiHa H,, 11 KoTOpOH lch = 2a . bmxaniime Kk Her

BEICIIME THUITLI — BOJIHBI Hyo, Hy, Hyj.
Cocrapisitoniue BeKTOpOB 1oisl BOHBI Hj( onuchIBalOTCS BbIpa-

KCHUAMMU:

E, =0,

E, =E sin(%je_j”,

E. =0,

Hx:——h Ey sin(ﬂje_”z, (6.6)
oL, a

H, =0,

: E .

H, :jz—ocos(ﬂje 11z,
a oy, a

Husmien cpeay BOJH 3IEKTPUUYECKOrO TUIIA B KPYTJIOM BOJIHO-
BOJIE fABJSAECTCS BOJIHA Egy, M1 KOTOpOM /11<p =2,613a, Ommxalmmm
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BBICIIIMM TUIIOM — BoJiHA E;;. OCHOBHBIM TUNOM H BOJIHBI B Kpyrjiom
BOJIHOBOJIE SIBIAECTCS BoaHA H, nysa koTtopou /11<p =3,413a.

XapaKTEepUCTUYECKUM COIPOTUBIIEHUEM BOJIHOBOJA HA3bIBACTCA
OTHOLIECHUE TNOINEPEUHBIX COCTABIAIOIIMX BEKTOpPOB £ u H . na
BOJIH DJIEKTPUYECKOI0 THIIA

zE =ZO\/1—(ZO /zkp)z. (6.7)

I[J'Iﬂ BOJIH MaroHuTHOI'O THIIA

7zl = 20 = (6.8)
\/1—(10 /zKp)

rae Zy — XapakTepUCTUYECKOE COIPOTUBIICHUE IUIOCKOM BOJIHBI B

CBOOOJHOM IIPOCTPAHCTBE.

Jlunum ¢ BosHamu TtUna T. DIEKTpOMAarHWTHBIE BOJIHBI, BEK-
TOPBI HAIMPSHKEHHOCTH JJIEKTPUYECKOTO M MArHUTHOIO MOJEH KOTO-
PBIX JIEKAT B IUIOCKOCTH, NEPIICHANKYISIPHON HAMPABICHUIO PACIIPO-
CTpPaHEHMSI, Ha3bIBAIOT MOMEPEUHBIMU JICKTPOMATHUTHBIMU BOJIHAMU,
iy BosiHamu tumna T. Bosna tuna T B otiimune ot BosiH TvIioB H u E
pacrpoCTpaHseTCs B JIMHUM MPHU 000N 4acToTe.

Jst muanm 0e3 moteps Y = = w\/&, 1, , OTKYya

Jo—L i (6.9)

VéeHe -

3nech A — JuIMHA OJHOPOJHOM IUIOCKOM BOJIHBI B 3aIOJIHSIOIIEM
IUDJIEKTPUKE C A0COIIOTHBIMU POHULAEMOCTIMHU &, [, -

XapakTEpUCTUYECKOE CONMPOTUBIIEHUE BOJIHBI TUIA 1T COBHAjaeT
C QHAJIOTUYHOM BEJIMYMHOM I IUIOCKOM OJHOPOJIHOW BOJIHBI B
HEOTPAaHUYEHHOM MPOCTPAHCTBE:
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7L =7c = ”%a. (6.10)

JIunus nepenaum ¢ BOHOW Tuna T XapaKTepu3yeTCs BOJIHOBBIM
COIIPOTUBJICHUEM Z,, KOTOPOE BBIPAXKACTCS Y€pe3 IOrOHHBbIE MHIYK-

TUBHOCTb L; ¥ eMKOCTh C| JIMHHH CJIEIYIOLIMM 00pa3oM:

Z, = /% . 6.11)

da3oBasi CKOPOCTh B JIMHUU Tepeaauu ¢ BOJHON T MOXKET OBITH
BBIPAKEHA Y€pPE3 MOTOHHBIC TAPAMETPhI JTUHUM:

N (6.12)

JLC

JAByxnpoBoaHas JuHus. [IoroHHbIE TApaMeTPbl CUMMETPUYHOMN
JIBYXIIPOBOJIHOM JIMHUU niepenauu (puc. 6.1, r):

1
(21) —dj
In| ——
d
rae d — BHEIIHWHA OWaMeTp IMPOBOIHHKA, [ — pacCTOSHUE MEKIY

LIEHTpaMH TPOBOIHUKOB.
BomHOBOE CONMPOTUBIIEHUE JIMHUU

Z, ~ 120\/Z h{?) Om. (6.14)
&

MouHocTh, nepeHocumas BOJHOM Tuna T B JABYXIPOBOJHOM
JIMHUU TIepeaayu

D/, (6.13)

L = ' ln(zD_dj I'a/v, C) =7z,
T d
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P=——Br (6.15)

KoakcuanbHpie JuHMHM. XapaKTEPUCTUUYECKOE U BOJIHOBOE CO-
NPOTUBJICHUS JJIsl JUHUU Oe3 motepb (puc. 6.1, B), MOTOHHbBIE Tapa-
METPBI U IEPEHOCUMAS] MOIIIHOCTD OMPEICIISIFOTCA BEIPAXKCHUSIMU:

zt =1207z1/'L/, Z, :60\/Zln2, (6.16)
& e d

2
=tapn 2 (6.17)
27 d n?
d
2
pY_ e 1 (6.18)
120 (4, D
d

B koakcuanbHOM JMHMM Tiepenaaun BojiHbl E m H oObuHO HE
VICIIOJIB3YIOTCSl, HO MOI'YyT BO3HHUKATh KaK Iapa3uTHBLIE.
JUig noAaBieHus X JOCTATOYHO, YTOOBI

(6.19)

w < 4 .
VHeEq(d + D)

3aTryxaHue B JJUHMAX Nnepeaadyu. BennurHa 3atyxaHus BOJH 3a-
BUCUT OT IIOTEPb B METAUIMYECKUX CTCHKAX «,, U B MaTepHaie, 3a-

HOJHSIOIIEM JIMHUIO, . PesynpTupyromuil koddduuueHt ocnad-
JICHUSI paBEH CyMME 3TUX KO3(P(UITMECHTOB:

A pes =0y + 0y, (6.20)
1
a, ZEw«/(ea,uatg@, (6.21)
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L — : (6.22)

op, 1
20 00
(0 — rnyObmHa TpPOHWKHOBEHHs). HMHTErpupoBaHWe B YHCIUTEIC
BEJIETCS TI0 KOHTYPY CEUEHHUs JUHUHU, B 3HAMEHATEIC — IO TUIONIAIU
MOTIEPEYHOT'0 CEUCHUS JIMHUU.

Koaddumment ocmabneHusi, oOyCIOBICHHBIM COMPOTHUBICHUEM
MIPOBOJIHMKOB, 3aBUCHUT OT TE€OMETPUM JIMHUU W COCTaBIISIET: IS
JBYXIIPOBOJIHOW JTUHUU:

rae Rg — IMOBEPXHOCTHOE CONPOTUBIICHUE METalIa R =

a, = Ks (6.23)

it -]

B KOAKCHUAJIbHOU JIMHUH

TR
a, = \F d D (6.24)
)7

1207 ln%

rae R¢; U Rgy — MOBEPXHOCTHBIE COIPOTUBIICHUA METAJIJIA BHYTPEH-
HEr0 ¥ BHEIIHETO WIMHAPOB COOTBETCTBEHHO.

3adayu ons peweHus

6.1. PazaMepsl MonepevyHoro ceueHus mpsSiMOyTroJIbHOTO BOJTHOBOAA
coctaBsioT: a=2 cM, b=1 cm. IlepeyncnuTs THUIBI BOJH BOJIHO-
BOJIa, CIIOCOOHBIX IIEPEHOCUTh SHEPTHIO, I ciydaes: a) f =10 I'T;

0) /=20 ITu; B) f =30 I'Tu. BayrpenHsisi cpena Bo3ayx, 000g04Ka

CUHNTaACTCA NACAJIbHO HpOBOI[)IIHGfI.
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6.2. [lepeynciuTh TUIBI BOJIH KPYIJIOTO BOJHOBOAA PAJIHYyCOM
1 cMm (BHYTpeHHSISI cpelia — BO3/IyX), CIIOCOOHBIE IEPEHOCUTH IHEPTUIO
st cnyvaes: a) f =10 I'T; 6) =20 I'Tu; B) £ =30 I'Tw.

6.3. Kakre TUnbl BOJMH MOTYT pPacCIpOCTPAHSITHCS B KPYIJIOM
BOJIHOBOJIC TMAMETPOM 3 CM, 3alOJHEHHOM JUAJIEKTPUKOM C OTHO-
CUTEJIbHOU MPOHMITaeMOCThIO & = 3,2 ? Yactora konebanuii 10 I'T'.

6.4. Kaknie TUIIBI BOJIH MOTYT PAacIpPOCTPAHATHCS B 3AIIOJTHEHHOM
BO3/IyXOM MPSIMOYTOJIbHOM BOJHOBOJE cedyeHuem 10x4 cM pu
yacrote 5 ['T'u?

6.5. [louemy B ciydae KpyrJioro BOJHOBOJIA OCHOBHOW SIBJISIETCS
BoJiHA Hy;, 00a uHAEKCa KOTOPOU HE SIBJISIIOTCS HAUMEHBITUMHU, U YTO
MO>KHO cKa3athb 0 BoHax Hy; 1 E¢;?

6.6. [Ipy kakoM nmamMeTrpe KpYrjoro BOJIHOBOJA B HEM MOXKET
PacpOCTPAHSITLCS TOJIBKO OJIMH OCHOBHOM THUIT BOJHBI MPHU YaCTOTE
kosieOanmii 10 I'T'?

6.7. Kakue TUIIBI BOJIH MOTYT PaclpOCTPAHSITLCS B KBaJIpPaTHOM
BOJIHOBOJIE€ O cTOopoHOM 1 cMm mipu vactore 10 [T, eciim BOIHOBO
3aM0JIHEH JUAJIEKTPUKOM C OTHOCUTEIIBHOM MPOHUIIAEMOCThIO & = 2,6
?

6.8. Onpenenurs pasMepbl MOMNEPEYHOIO CEUCHUS MNPSMOYTOJb-
HOTO BOJIHOBOJIA, MPHU KOTOPHIX MOXKET PACHPOCTPAHATHCA JIUIIb
OCHOBHOW THII BOJIHBI. J[JTMHA BOJIHBI T€HEpATOpa 3 CM.

6.9. Onpenenuts pa3Mepbl MOMEPEUYHOTO CEYEHUSI KBAJPaTHOTO
BOJIHOBOJA, B KOTOPOM IpH 4acToTe 4 [' T MOKET pacrpoCTpaHAThCS
JIVIIb HU3IIAas BOJIHA 3JIEKTPUYECKOTO THIIA.

6.10. B kpyriioM BOJIHOBOJIE MPHUHSATBHI MEPbI, YTOOBI BOJHA TH-
na H;; He Bo30yxanace. OnpeaenuTs paauyc BOTHOBOAA, IPU KOTO-
POM MOXKET PacHpOCTPAHAThCS TONBKO BojHA TtHMA Ey. Yacrora
koJjiebanuit pasaa 9300 MI 1.

6.11. B OpsMOYrOIbHOM BOJHOBOJE CEYCHHEM 3%4 cM’ pacrpo-
cTpaHseTcst BojHa Tuna Hy;. BoaTHOBOI 3am10JIHEH TEHOMOIUCTUPOIOM
C JIUAJIEKTPUYECKOM MpoHuiaeMoctbio & =1,15. Yactora konedbanuii
8 I'T. Onpenenuth Gpa3oByr0 CKOPOCTh U JJIMHY BOJIHBI B BOJIHOBO/IE.

6.12. [IpssMOyronbpHbBIA BOJHOBOA ceueHrueM 23x10 MM’ 3aI0JTHEH
JTUDJICKTPUKOM C  OTHOCHUTEJIBbHOM MPOHMIIAEMOCThIO & = 2,25.
Yactora xonebanuii 8,4 I'Tu. Onpegenuth BeaUYUHBI (Pa3oBOU
CKOPOCTH U JUTMHBI BOJIHBI B BOJTHOBOJIE.
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6.13. Onpenenut KPUTUYECKYIO [UJIMHY BOJIHBI, KPUTHYECKYIO
4acTOTY U JJIMHY BOJHBI B IPSIMOYTOJIbHOM BOJIHOBO/IE JIJ1S BOJIHBI TH-
2 8

na E;;. Pazmepsl monepeuynoro ceuenus 4x3 cm”. Yacrora konedbaHuit

10 T
6.14. Onpenenurs paguyc KpyrJioro BOJIHOBOJA, eciu (a3oBas

ckopocTh BoJHBI THNA Ey; mpu wacrore mons 10 [T paBHa 5108
Mm/c.

6.15. Beruucnuts pa3mepbl NONMEPEUYHOTO CEUYEHHUS KBaJIPaTHOTO
BOJIHOBOJIA, €CJIM M3BECTHO, YTO (Pa30oBasi CKOPOCTb BOJHBI TUna Eq;

paBHa 6- 10® m/c. Yactora nepenaBaeMbix kojebanuii 6 I'T.

6.16. /ImuHa BOJHBI B BOJHOBOJE MPU pabOTe HA OCHOBHOM THIIE
BOJIHBI COCTaBJIAET 3,5 cM. Pa3mepsl MoOmepedyHoro CeyeHwsi BOJIHO-
Boga 23x10 mM°. Haittu 4acTOTYy MepeaBaeMbIX KOJICOaHUH.

6.17. ®a3oBas CKOPOCTH BOJIHBI TUNA H{y B IPAMOYTOJIBHOM BOJI-
HOBO/IC paBHa 2 C, TJIE€ ¢ — CKOPOCTh cBeTa. OnpeaennuTh pa3Mepbl BOJI-
HOBOJIa, €CJIY JIJTMHA BOJIHBI B CBOOOHOM MIPOCTPAHCTBE paBHA 6 CM.

6.18. Haiitu rpynmoByto CKOpoCcTh BOJIHBI Tuna H;y, B mpsmMo-
YrOJIbHOM BOJIHOBO/JIE c€ueHueM 72x34 MM npu vactote mois 3 ['T.

6.19. B kpyrioM BOJHOBOJAE pacnopoCTpaHsAeTCs BoJHA Tuma Eg,
Yacrora nong 10 I'T'n, giouHa BOAHBI B BOJIHOBOAE 4 cM. BrlunciauTh
TPYNIIOBYIO CKOPOCTb.

6.20. B BOonHOBOZE, 3aMOJIHEHHOM JUAJIEKTPUKOM C OTHOCHUTEIb-
HOM MPOHUIIAEMOCThIO & = 2,2, pacnpoCTpaHsIeTcss BoJHA C (Ha30BOM

CKOPOCTBIO 3 - 10° m/c. Onpeaenuts rpynnoBy0 CKOPOCTb.

6.21. B xpyriiom BOJIHOBOAE AuameTrpom 4,5 cM, 3alOJIHEHHOM
IUDJIEKTPUKOM, pacupocTpaHsercs BoiHa tuna Hp;. Yacrora xose-
O0anuii 3 I'Tu. OnpenenuTs AWAIACKTPUUECKYIO MPOHUIIAEMOCTH Be-
[IECTBA, 3AMOJIHSIONIETO BOJHOBOM, €CiM (ha30Basi CKOPOCTb BOJHBI
paBHA CKOPOCTHU CBETA B CBOOOITHOM MPOCTPAHCTBE.

6.22. YCTpOUCTBO Il W3MEPEHUS JUIJIEKTPUUYECKOW MPOHU-
a€MOCTH BEILIECTBA MPEACTABISIET COOON MPSIMOYTOJIbHBIN BOJHOBO
ceueHreM 23%10 MM°, 3aIIONHEHHBIIT IVDJIEKTPUKOM. JlIst u3Mepenus
JUIMHBl BOJIHBI B BOJIHOBOJE B CEpPEIMHE €ro IIMPOKONM CTEHKH
IIpOpE3aHa MPOJOJIbHAS 1IEb, BIOJIb KOTOPOU MEPEMELIAETCS 30H] C
nerekropoM. BonHoOBO paboTaeT Ha OCHOBHOM THIE BOJHBI. Ompe-
JEIUTh TUIEKTPUYECKYIO IIPOHUIIAEMOCTh HUCCIIENYEMOrO BELIECTBA,
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ecau nipu yactote curHana 10 I'T'q nymHa BONMHBI B BOJHOBOJAE paBHA
25 M.
6.23. Iloka3zarts, yTo nosie H{() mpsAMOYyroJapHOTO BOJHOBOAA UME-

€T Ty K€ CTPYKTYPY, UTO U B CIIy4ae OTPAKCHUSI HAKJIOHHO TaJIaroen
OAHOPOJMHOM T-BOJHBI OT MIACAILHO NPOBOMSAIIECH IUIOCKOCTH NP
MEPICHANKYIISIPHON MOJISPU3ALIAH.

6.24. IToka3atb, 4TO Kak B MOPSIMOYTOJIbHOM, TaK U B KPYIJIOM
BOJIHOBOJIE MPU CTPEMJICHHHM YaCTOThl K OECKOHEYHOCTH BCE BOJIHBI
CTAHOBSTCS BOJIHAMU T.

6.25. Onpeaenurb XapakTEePUCTUUYECKOE COMPOTUBIICHUE BOJIHBI
tima Hyp B OPSIMOYroOJBHOM BOJNHOBOZE cedeHHeM 72x34 MM° mpH
yactote kosieOanuii 3 I'T.

6.26. OnpeaenuTh XapakTEePUCTUUYECKOE COMPOTUBIICHUE BOJIHBI
tumna Ey, B Kpyriom BoiHOBOAE auaMeTpoM 30 MM IIpU JJIMHE BOJIHBI
reHeparopa 3,5 cMm.

6.27. PaccuntaTh BOJIHOBOE COIPOTHUBJIEHHWE U KOADPHUIIUEHT
0CJIa0JICHUSI CUMMETPUYHOM JIBYXIIPOBOJIHOM JIMHUU mepenadu. [[ua-
METp IPOBOJIOB JIMHMHM d =3 MM, PacCTOSHHE MEXKIy IPOBOJIAMHU
D =200 mM. IIpOoBOAHUKH JWUHHHU BBIIIOJHEHBI U3 MEIH, JIUDJICKT-
puK — Bo3ayX. Pabouas wactora 100 MI1.

6.28. PaccuntaTth MOTOHHBIE MAapaMETPbl U BOJHOBOE COMPOTHB-
JeHue KoakcuaibHOoro kabenss mapku PK-75-9-12. IMapamerpsl ka-
Oelis: TUuaMeTp BHEIIHEro MPOBOJHHUKA 9 MM, HMaMeTp BHYTPEHHETO
npoBOJHUKA 1,35 MM, OTHOCUTEIbHASI MPOHUIIAEMOCTh JUAJIEKTPHUKA
e=22.

6.29. Ind  W3rOTOBJIEHHS  JBYXIPOBOJHOW  CHMMETPUYHOU
BO3AYIIHOW JIMHUHA TEPENayd HMMEETCS MPOBOJ THAMETPOM 3 MM.
HaiitTu paccrosiHue MeXay IMpPOBOJAMH, 0OECIEUMBAIOLIEE BOJTHOBOE
conporusieHre 600 Om, a TakKe MOTOHHBIE TAPAMETPHI JIMHUU.

6.30. /Ins xKoakcHaJIbHOW JIMHUM, Y KOTOPOW BHEIIHUM JUAMETP
BHYTPEHHEIo IMPOBOJHMKA pPaBEH S5 MM, a BHYTPEHHUU JgUAMETP
BHEIIHETO MNPOBOJHHUKA — |1 MM, BBIUMCIWTH 4acToOTy, IO KOTOPOH
BOJIHBI BBICHIMX THIIOB HE PACHPOCTPAHSIOTCA. JIUANEKTPUK — BO3IYX.
Kak wu3MEHHMTCSI 3HA4€HUWE YaCTOThI, €CJIM KOAKCHUAJIbHYIO JIMHUIO
3aMOJIHUTh JUAJIEKTPUKOM C & = 2,17

6.31. Ind W3roTOBIEHUS IBYXHPOBOJHOW CUMMETPUYHOM BO3-
JTYITHOW JIMHUM TIepeIadyu UMEETCs MpoBoja AuaMmeTpoM 3 mMm. Halitu
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pacCTOSIHUE MEXJy MpPOBOJaMU, OOECHEUYHBAIONIEE BOJHOBOE
conportupieHne 600 OM, a Takke MOTOHHBIE MAPAMETPHI JINHUMU.

6.32. Onpenenutb NOTOHHBIE MTAPaMETPbl CAMMETPUYHOM IMOJIOC-
KOBOU JIMHUU MEPEeAayu C TBEPIABIM JIHAIJIEKTPUKOM, €CIU HU3BECTHO,
4TO €€ BOoJHOBOE conporusieHue 50 Om, a pa3zoBast CKOPOCTh pacmpo-

CTpaHEHUs BOJHBI 2 - 10° m/c.

6.33. HailTu COOTHOILIEHWE MEXJy BHEIIHUM W BHYTPEHHUM
JAaMETpaMu KOAKCUAJIbHOW JIMHUU IIepeadynd ¢ BOJHOM Tumna T, mpu
KOTOpOM OyJeT MUHUMAJIbHOE 3aTyXaHWUE, CUMTasi, YTO NOTEPU B
TUBJIEKTPUKE OTCYTCTBYIOT.

6.34. BoiBecTu (GopMyily, BbIpaxaromlyro Ko3QQPUIMEHT 3aTyxa-
HUSI OCHOBHOHM BOJIHBI KOAKCHAJIbHOW JIMHHUU, CTEPKEHb U 000JI0YKa
KOTOPOU BBITIOJIHEHBI U3 PAa3HBIX METAJIIOB.

6.35. Onpenenuth 3aTyxaHue BOJHBI TMNA Hi( B oTpe3ke npsimo-
YrOJILHOIO BOJHOBOAA ceueHueMm 23x10 MM°, mmHOM 10cM Ha
yacrore 6 1T,

6.36. OnpenennuTh NOrOHHOE 3aTyXaHue BOJIHBI Thna H;y B mps-
MOYTOJIBHOM BOJIHOBOJE ceueHueMm 23x10 MM’ IIPU YaCTOTE IOJI
10 I'T'u. Marepuan CTEHOK BOJIHOBOJA — ME/Ib.

6.37. Kak u3MEHUTCS IOTOHHOE 3aTyXaHUE, €CIU BCE MAPAMETPHI
BOJIHOBOJA W3 3aAauv 6.36 W JJIMHA BOJIHBI CUTHAJIA YMCHBIIATCS B
10 paz?

6.38. Jlist nmepenaun konebanuii ¢ yacroror 10 I'T'n mpumMensiercs
BOJIHOBOJ, KBajJpatHOro ceveHus S50x50 MM, IIpu wucnonp3zoBaHUU
KaKOro THUNA BOJHBI TOJY4YaeTCs HaWMeEHblee 3aryxaHue? Haltu
COOTBETCTBYIOIIIEE TTOTOHHOE 3aTyXaHHE, €CJIU BOJHOBOJ MU3rOTOBJIEH
U3 JIATYHH.

6.39. OnpenenuTh 4acToTy KOJI€OaHUM, MEepeaBaeMbIX MO KPYT-
JIOMY BOJIHOBOJIY JUAMETPOM 3 CM, €CJIM 3aTyXaHHUE BOJHBI OCHOBHOIO
tumna Ha jyuHe 60 cm coctasisier 60 nb.

6.40. Kakass MmakcuMajbHasi MOIITHOCTh MOXET OBITh MepeaaHa 1o
IPSIMOYTOIBHOMY BOJHOBOAY cedeHneM 23x10 MMm°, paboTaroremy
Ha yactore 10ITu? BojgHOBOA 3amosiHEH BO3IYyXOM, HPEIEIBHO
JONMYCTUMOE 3HAYEHUE HAIPSIKEHHOCTH  DJIEKTPUYECKOTO  MOJIA
30 kB/cwm.

6.41. B mpsiMOYTrOIEHOM BOJHOBOZE cedeHueM 50x25 mm’, pabo-
TarolleM Ha BojiHe Thna H,y, nmepenaerca cpeansist MmomHocth 10 kBT.
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Yacrtora momsa 5I1Tu. OnpenenuTs aMIUIATYy HANPSKEHHOCTH
AIEKTPUUYECKOrO MO Ha OCHM BOJHOBOJIA, a4 TAaKXKE MaKCUMAIbHOE
3HAYCHUE ITOBEPXHOCTHOW TJIIOTHOCTH TOKA HA €r0 CTEHKAX.

6.42. AMIULTUTYTHOE 3HAYC€HUE MPOJOJbHONH  COCTABJISIONIEH
HAMNpPSKCHHOCTHA DJICKTPUYECKOTO IO HA OCHU MOPSMOYTOJBHOTO
BOJIHOBOZA cedeHuneM 50x25 mm” coctaBmser 10* B/m. YactoTa mos
7,5 I'Tu. dusnektpuk — Bo3ayX. Tun BosHbl E;;. Onpeaenuts Makcu-
MaJIbHOE 3HAYCHUE aMIUIUTYJbl MOBEPXHOCTHOW IUIOTHOCTH TOKA M
IJIOTHOCTH TOKA CMEIICHHS.

6.43. B xpyriioMm BOJHOBOJIE paJIMyCOM a PacCHpOCTPAHSIECTCS BOJI-
Ha tuna Hy;. Ha kakoM pacCTossHMM OT OCH BOJIHOBOJA Hamps-
KEHHOCTb AJIEKTPUYECKOTO MOJII UMEET MAaKCUMaJIbHOE 3HAYCHHE?

6.44. B Kakux TOYKAaX CEYEHUs NPSIMOYTOJBHOIO BOJIHOBOJA C
BOJIHOW THna H;y BEKTOp HANpPS)KEHHOCTH MAarHUTHOTO IO WMEET
KpyroByro mnosspusanuio? B kakod miockoctu OyJeT BpaliaTthCs
Bekrop? Ceuenme BomHOBoma 23x10 MM°, 4dacToTa CHrHaia
reaeparopa 10 I'T.

6.45. B kpyriom BOJIHOBOJIE AMAMETPOM 5 cM CHH(a3HO BO3-
oyxxnarorcst BosiHbl TUIOB Hy; u Ey. YacTtora nosst 6 ['T1. Ha xakom
PacCTOSIHUM OT TOYKM BO30YXJEHUSI Pa3HOCTh (a3 MEky BO30Yxk-
JTa€EMBIMH BOJIHAMHU U3MeHUTCS Ha 180°7?

6.46. Ilo nuHMM TEepeAauu, NPEACTABISAIONIEH COOOM MPAMO-
YIOJIHBIA BOJIHOBOJ| cedeHHUeM 72x%34 MM® B DHHOE 50 M, nepe-
JAKOTCSA CBEPXBBICOKOYACTOTHBIE MMITYJIBCHI C MPSIMOYTOJIbHOW OTH-
Oaromieil. JUTeNbHOCT, UMITYJIBLCOB 1 MKC, Hecymias yactoTta 3 I'Tm.
OnpenenuTh BpeMs 3ala3/IbIBAHHUS CUTHAJIA MPU MPOXOKJICHUU JIU-
HUH.

6.47. BonTHOBOJIHAs JIMHUSA CIYXKUT Il II€peladyd CBEPXBBI-
COKOYACTOTHBIX UMITYJIbCOB, IPUYEM BCIICJICTBUE UCIIEPCUU TTPOUC-
XOIAT UCKaxeHus (GopMbl UMMYJIbCOB. MckaxeHus (HopMbl UMITYJIb-
COB TMPUHATO CUUTATh HEAOMYCTUMO OOJBIIMMH, €CIU Pa3HOCTb
BPEMEHHM 3ala3JbIBaHus Uil KPAWHUX COCTABIISIIOIIMX CIIEKTpA CHI-
HaJjia MPEBBIIIAET JJIUTEIBHOCTH UMITyJIbca. ONpenenTh MaKCUMAaIIb-
HYIO JUIMHY BOJHOBOJIHOM JIMHUHM Niepefaun ceueHuem 23x10 MMz, 10
KOTOPOM MOTYT OBITh TMepeaHbl BBICOKOYACTOTHBIE HMITYJIbCHI
nnutensHocThIo 0,01 Mkc ¢ Hecymen yactoror 10 I'Tn, npu ycnosuw,
4TO MCKaXECHHs (OPMBI HMIIyJIbCOB HE OyIOyT BBIXOAWTH 34,
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JOIYCTUMBIC MPEAETbl. YKazanue.: KpalHUMU 4aCTOTaMH CIHEKTpa Mpsi-
MOYT'OJILHOI'O UMITYJIbCAa CUMTATh I'PAHUIIBI €70 TJIaBHOTO JICTIECTKA.

6.48. JIuHusT CBSI3M TPEICTaBIAET COOOM KpYIJIbIA BOJIHOBO/I,
pabotatomuii Ha BosHe THNA Hy. Jnuna nuamm 10 km. Ilo auHuM
nepenaeTcsl CUrHajl B BHAE MOCJIEI0BATEIBHOCTH T'ayCCOBBIX
panxuonmmyiabcos  E(t) = E exp(—z‘2 / 72 )cos(wyt) mpu 7 =20 Hc.
Hecymas gactora curnana 37,5 I'Tu. BeiOpats auamMeTrp BOJHOBOJIA
TakK, 4TOOBI pa3Iu4yue BPEMEHH 3ara3/bIBaHUsl HE MPEBBIIIATIO BEIH-
yuHbl 7. [Ipr 3TOM HMIMPUHY CMEKTpa MOKHO OMNPEACATh Ha YPOBHE
0,1 oT MakcUMaIBHOIO 3HAUEHUS.

6.49. C 1ByX KOHIIOB MIPSAMOYTOJBHOTO BOJHOBO/IA 3allyIIICHBI Ha-
BCTpEYy APYT APYTY JBa paJAMOUMIYJIbCA C BBICOKOYACTOTHBIM 3ar0JI-
HEHUEM: OJIMH — Ha BoJiHE TE;(, BTOpor — Ha BoiHE TE,. LleHTphI
UMITYJIbCOB BCTPEUAIOTCA TOYHO TMOCpeAuHE BOJHOBOJA. KakoBo
COOTHOIIICHUE MEXIY JIMHAMH BOJH 000MX MMITYJIbCOB B CBOOOHOM
npoctpaHcTse (A; / Ay) u B BOHOBOAE (Ay / A49)?

6.50. Ha Bxone B HE3aMOJHEHHBIM NPSAMOYTOJbHBIM BOJHOBOJ C
UJeaJbHO MPOBOSIIMMH CTeHKaMu BojHa Tuna TE;, nmpomomymaupo-

BaHa IO aMIUIMTyAe Ha vactore Q2: E = Ej(1+mcosQt)exp(iot).
e

e
[[luprHa BOMHOBOAA a YHOBIETBOPSAET YCIOBUSAM — > da >—Q.
10, w +

Kak 3aBHCHUT 4YaCTOTHBIM CIHEKTP CUTHaJIa OT MPOAOJIBHOM KOOp-
TUHATEI Z?

7. O0ObeMHbIe pe3oHaTopbI

B o0mem cnydae pe3oHaTOp Ha OCHOBE JIMHUU Tepeaadu
MPEJICTaBISET COO0M 3aKOPOUCHHBIN ¢ 000UX KOHIIOB OTPE30K JTMHUH.
[Ipu 3TOM pe30HAHCHYIO JJIMHY BOJIHBI OTIPEACIISIOT U3 YCIOBUS

[=p—, 7.1
P (7.1)

TJI€ p — LUEJIOe YUCIIO (IPOJOJIBHBIA ~ MHJIEKC), A, — JJIMHA BOJIHBI B
BOJIHOBOJIE (JIMHUM TIepeaadn ).
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BripaxkxeHue njis pe30HAHCHON 4YacTOTHI B OOIIEM BHJE MOXKHO
3amucaTh yepe3 (pa3zoByI0 CKOPOCTh BOJIHBI vy B JIMHUH, HA OCHOBE

KOTOPOH TIOCTPOCH PE30HATOP:

prv
w =P

pes = (7.2)

Konebanus onpenensitoTcs reoMeTpuei JIMHUM U HyMEPYIOTCS Ha
OCHOBE €€ BO3MOKHBIX KOJICOAHUH.
IpsaMoyrojbHbIA 00beMHBbIN pe3oHaTop. Pe3oHaHCcHasA yacToTa

xonebanuid H,,,, wm E,,, onpenemsercs o gopmye:

| mr ' (nx) pr 2
op= ( j +(7j +(Tj L a3
a/ua a
rae a, b, [ — reomeTpuyecKkue pasMepsl pe3oHaTopa.

OCHOBHBIM THUIIOM KOJICOaHHH B NIPSIMOYI'OJBHOM pPE30HATOPE,
UMCIOIIMM MHUHHMMAaJIbHYI0 PE30HAHCHYIO YacTOTY, B 3aBUCHMOCTH OT
COOTHOIICHUS MeXay a, b u [ moryT ObITh Ho1, Ho11, Eq10.

IIpu b<a, b<l ocHOBHBIM THUIIOM KoyieOaHui sBisercs Higy,

L KOTOPOro  COCTAaBJIIAIOIIMUC  BCKTOPOB  IIOJA  OIIMCBIBAKOTCA
BBIPpAXKCHUAMMU

Je

x:0>

le

T . X . 7TZ

y =—jou,C—sin—smn—,
a a
;=0
- 7°  wx 7z (7.4)
y =—C——sin——cos—,
al a [
H, =0,
= 7\ X . 7z
H, = (—j Ccos—sin—.
a a [
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Huanaapuyeckuidi 00beMHBbIN pe3oHATOP. Pe3oHaHCcHas yacto-
Ta KosneOanuii tuna H,,, , onpenensiercs BbIpakeHUeM:

2 2
1 |4
ol = mn | PR (7.5)

pe3
\EL M, a [

rne A, —n-it kKopeHb ypaBHeHus J,,(x) = 0. OcHOBHOE KonebaHue B

sTOM Kiacce — Hyq;.
PesonancHast yactota koneOanuii tuna E,,,, nmeer Bux;:

2 2
1 |(B
ok, = mn | PR (7.6)

pe3
Véata \\ @ !

rne B, — n-ii kopesb ¢QyHkuuu beccens J,, (x). OcHOBHOE Koule-

oanme thma E — Ej;p. Ero ocoOeHHOCTH 3akirodyaercs B TOM, YTO
pPE30HAHCHAS YacToTa JTOro KojeOaHHWsS HE 3aBHUCHT OT JJIMHBI
pe3oHaTopa M paBHA

By _ 12,4048

P e, a

O0beMHBIN Pe30HATOP HA OCHOBE KOAKCHAJIBLHOM JJUHUM UMeE-
€T OCHOBHOE KoJjieOaHue, o0o3Hauaemoe Ti, U UMeEIIee pe30HaHC-
HYIO YaCTOTY:

(7.7)

no_ T (7.8)

()
P2 Jha,!

JIoOpOTHOCTH 00BEMHOI0 pe30HATOpPa ONPEICIAT KaK OTHO-
IICHUE PHEPTHUH DJICKTPOMArHUTHOTO TIOJIsA, 3alIaCEHHON B pE30HATOpE,
K DHEPIruH, TEPSIEMOU 3a Meproj] COOCTBEHHBIX KoneOanuii. OCHOBHAs
JOJII TIOTEPh IPOMCXOJUT H3-3a TOTEPh B METAJUIMUCCKUX YaCTAX
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pe3onaropa. s pacuéra 3TOM YAaCTU IOJB3YHOTCS CIEAYIOIIUMU
dhopMyiamu.
Jliist konebanust Hyg B MpsIMOYTOJIBHOM pe30HaTOpE:

@ pes Mg abl(a2 + 12)
0= . . . (7.9)
2Rg  a>(1+2b)+1°(a+2b)

B nunuHapruyeckom pe3oHarope:
11 kxoneoanus Ey

_ a)peglua al

Q ZRS Cl+l,

(7.10)

IS KoJieOanus Egy
a)pe3/ua al
2Ry 2a+1

0= (7.11)

1 koneOanns Hoy

2 2
_ WOpesHg Opes EqHaa !

Q
2 B

(7.12)

3adayu Onsi peweHusi

7.1. IIpAMOYTOJbHBIN OOBEMHBIM PE30HATOP HMMEET CICIYIOIIHE
pasmepel: a=20wmM, b=25wmMm, [=30wmm.  Onpenenursb
PE30HAHCHYIO JUIMHY BOJIHBI JIByX HU3ILIUX TUIIOB KOJCOAHUM.

7.2. OnpenenuTh pe30HaHCHBIE YaCTOThI KoJieOaHu TUIIOB Eq o 1
Hy;; B UWIMHAPUYECKOM pE30HATOPE, AUAMETP U JJIMHA KOTOPOTO
OJIMHAKOBBI Y PaBHBI 3 CM.

7.3. OnpenenuTs pe30HAHCHYIO JJIMHY BOJIHBI OCHOBHOTO THIA
KoJieOaHui B KyOMUEeCKOM pe30HATOPE CO CTOPOHAMHU 3 CM.

7.4. lns mpsIMOYTOJIBHOTO pEe30HaTopa ¢ pasMepamu a =1 cwm,
b=2 cm, [ =3 cM (BHYTpEHHSS cpejia — BaKyyM) BBIYHMCIUTH IIEPBBIC
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NSATh COOCTBEHHBIX YAaCTOT M MACHTHU(UUIUPOBATH COOTBETCTBYIOIIHE
THUIbI KOJICOAHUH.

7.5. Kakoit Tum koyieOaHUM SIBISETCS OCHOBHBIM B MPSIMO-
yrOJIbHOM pe30HaTope ¢ pasmepamu a =2 cM, b=4 cm, [ =3 cMm?
OnpenenuTh e€ro pe3oHaHCHYI dacTtoTy. Kakod Ttum kosjebaHui
SBIsIeTCS OMmmKanmuM BeicimuM? HaiiTi ero pe3oHaHCHYIO 4acToTy.

7.6. CTOpOHBI MPSIMOYTOJIBHOTO OOBEMHOTO pE30HaTOpa OTHO-
carca kak 1:1,25:1,5. OnpenenuTs COOTHOUICHHWE PE30HAHCHBIX
4acTOT TPEX HUBIIMUX TUIIOB KOJIeOAHUM pe30HaTopa.

7."7. He3anomHEHHBIN PE30HATOP HMMEET PE30HAHCHYI0 4YacTOTy
10 I'Tn. KakoBa OyneT pe3oHaHCHAsl 4acTOTa, €CJIM PE30HATOP 3aroi-
HUTh IURJIEKTPUKOM C OTHOCUTEIBHOU MPOHUIIAEMOCTBIO & = 2,7 ?

7.8. Onpenenuth pa3Mepbl KyOHYECKOTO pE30HATOpa, HHU3IIAS
pe30HaHCHas yacToTa Kotoporo paBHa 10 I'T.

7.9. IlepectpanBaeMblii pe30HATOP 0Opa30BaH OTPE3KOM IPSIMO-
YrOJIBHOTO BOJHOBOJA ceyeHueM 23x10 MM, BHYTPHU KOTOPOIO TEpe-
Memaercss nopueHb. OnpeaenuTs Mpeaeibl NePEMEIICHU MOPIIHS
U1 iepecTpoiiku pe3oHaropa B mpeaenax 8—12 I'Tn. Tun koneba-
Husg Hyg;. Kak Oyner wu3MeHsAThCS JOOPOTHOCTH pe3oHaTopa B
MPOIIECCE MEPECTPOUKHU?

7.11. JlnuHa OWIMHAPUYECKOTO OOBEMHOTO pPE30HATOpa BJIBOE
Oompie ero aumamerpa. Pe3oHaHcHas dactora Kojebanms tuma Egy
paBHa 7 ['T1. Onpeaenuts nuaMeTp pe3oHaTOpa.

7.12.1lpyu  kakOM OTHOIIEHUU JJIMHBI  HWJIMHAPUYECKOTO
O0OBEMHOI0 pe30HaTopa K €ro paauycy pe30HAHCHBIE YaCTOTHI
koJiebanuit TumnoB Eg o u Hyy; OyayT oguHakoBbIMU?

7.13. CTopoHBl  OpPsIMOYTOJIBHOTO ~ OOBEMHOIO  pe30HaTOpa
oTHOcATCI Kak 3:2:1. Pe3sonaHcHas dactoTta koieOamusa tuma Ej
paBHa 8 I'T1. Onpeaenuts pa3Mepsl pe30HATOpA.

7.14. PezonancHasi yactota kKojeOanus tuna Ego B HIMIMHIpH-
yeckoMm pe3oHaTope paBHa 4 I'T'1, pe3oHaHcHas yacToTa KOJIeOaHUS
tuna Hyj; — 5 I'T'u. Onpenenuts pa3mepsl pe3oHaTopa.

7.15. Onpenenuts pa3Mepbl NPSIMOYTOJILHOIO 00BEMHOTO pe30Ha-
TOpa, TPU HUBIIME PE30HAHCHBIE YACTOThI KOTOpOoro paBHbl 10, 11 u
12 TT.

7.16. [IpsMOyToibHBIH OOBEMHBIA PE30OHATOP C PE30HAHCHOUN
JUTMHOM BOJIHBI 3 cM Ha Kojiebanuu thna H;p, oOpa3oBaH oTpe3koM
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CTAHJAPTHOTO MPSIMOYTOJLHOrO BOJIHOBOAA CedcHHeM 23%10 mm’.
OnpenenuTts JJIMHY PE30HATOPA.
7.17. CobcTBeHHass wacrtoTa pezoHaropa f =10 [T, a 7oOpoT-

HocTh O =100000. 3a Kakoe BpeMs 3alac SHEPIMU COOCTBEHHBIX

KOJIeOaHUN YMEHBIIUTCA B € pa3?
7.18. llunuHapudeckui pe30HATOp JJIMHOW 4 CM U JAUAMETPOM

6 CM 3aIlOJIHEH JUBJIEKTPUKOM C IapaMeTpaMu & = 2,5, g0, =2 - 107

Marepuain CTEHOK — Meap. Halaure pe3oHaHCHYK 4acToTy,
JOOPOTHOCTH M MOJIOCY MPONMYCKaHUs PE30HATOpA HA OCHOBHOM THIIE
KOJIeOaHMiA.

7.19. ITpsiMOyToJibHBIN 00BEMHBIN PE30HATOP C pazMepaMu a =S
cM, b=4 cm, [ =6 cm paboTaecT Ha OCHOBHOM THIIE KOJICOAaHMI.
Ctenku pe3oHaTtopa mocepeOpeHbl. OmnpenenuTb PE30HAHCHYIO
4acTOTy ¥ JOOPOTHOCTh PE30HATOPA.

7.20. Onpenenutb JOOPOTHOCTh IUJIWHAPUYECKOTO OOBEMHOTO
pe3oHaTopa paamycoM 5 cm, pabotaromiero Ha BosHe 10 cM. Twum
kojiebanus Eq . MaTtepuan CTEHOK — MeIb.

7.21. OnpenenuTb PEe30HAHCHYKD YacTOTy H  JOOPOTHOCTH
MAJMHIPUYECKOTO 00BEMHOIO pe30oHaTopa, paldOoTaloIero Ha
koneOanun Ttuna Hy;. Juametrp u nanumHa pe3oHaropa 3 cw,

MIPOBOJIMMOCTh MaTepuaja CTCHOK S - 10’ Cwm/m.

7.22. llunuaapudeckuii oObEMHBIM pe30HATOpP, JJIMHA KOTOPOTO
paBHa auaMeTpy, paboraeT Ha KoieOanum tuna Eg . Pe3oHancHas
yactrotra 21T1. Pe3oHaTop 3amoiHEH MOJIUMCTUPOJIOM, MaTepUall
CTEHOK — JIaTyHb. Omnpeaenuth J0OpOTHOCTh pe3oHaTopa. Kakopa
Oyzner J0OpPOTHOCTh pe30HaTopa C TaKUM JK€ COOTHOIICHHEM
pasMEPOB U C TOW KE PE30OHAHCHOM 4YacTOTOM IPU BO3IYLIHOM
3aMlOJTHCHUN?

7.23. B munuHapudeckoM 00beMHOM pe3oHaTope JUHON 10 cM u
nuameTpoMm 12 cm npu ¢ =0 mpoucxoaut Bo30ykKJIEHUE KOIeOaHUM
tuna Hpp;. 3a Kakoe Bpems aMIUIMTyJla KOJeOaHWl yMEHBIIUTCS B
10 pa3? CteHku pe3oHaTOpa MocepeOpPEHBI.

7.24. DHeprusi, 3amaceHHas B IMWIMHIPUYECKOM OOBEMHOM
pe3onarope mmHou 20 cM u quameTpoM 12 cm, paBna 0,01 [Ix. Tun
konebanut  Egp.  Omnpenenutb  MakCUMaldbHYI  aMIUIUTYy
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HaIPSHKEHHOCTU 3JIEKTPUYECKOTO MOJISI U MIOBEPXHOCTHYIO TNIOTHOCTH
TOKa Ha OOKOBBIX CTEHKaX Pe30HATOpA.

7.25. MakcumanbHas amIUIATY1a HANPSIKEHHOCTH BJIEKTpUYEC-
KOro MOJIsi B MPAMOYTOJbHOM OOBEMHOM PE30HATOpPE C pa3Mepamu
a=20 cm, b=10 cm, /=30 cm paBHa 105 B/M. Marepuan CTEHOK —
menp. Tun konedbanus Hig;. OmnpenenuTs 3amaceHHYIO SHEPTHIO U
MOIIHOCTb IMOTEPh B CTEHKAX.

7.26. Kakasi MakCuMajbHasi YHEPrysi MOKET OBITh 3allaceHa B IU-
JUHAPUYECKOM OOBEMHOM PE30HATOpPE, 3aMOTHEHHOM BO3JAYXOM, Ha
kojieOanuu tuna Hyy;, ecnu mpoOoil HacTymaeT npu HampsiKEHHOCTH
anektpuueckoro noiist 30 kB/cm? Iuamerp pe3zoHaropa 6 cM, JuHA
8 CM.

7.27. B munuHAapuueckoM 0ObEMHOM pE30HATOpE BO30YXKIaeTcs
kosicOanue Ttumna Eg. g uccienoBanusi KapTUHBI CUJIOBBIX JIMHUMN
MmoJisi B CTEHKaxX pe30HaTopa HEOOXOIUMO MpOpe3aTh Y3KUE IIETH.
YKa3aThb pacroiokeHue IIeIen, KOTOPbIE HE OKAXKYT CYILIECTBEHHOTO
BIIMSIHUS HA MOJIE 3TOr0 KOJIeOaHusl.

7.28. TlpsiMmoyToIbHBIN 00BEMHBIN pe30HATOP, IPEAHA3HAUYCHHBIN
JUIST M3MEPEHHs TapaMeTpoB BELIECTBA, JOJDKEH ObITh caeaH
pa3beMHbIM. YUTOOBI HECOBEPIIEHCTBO KOHTAKTa HE M3MEHSJIO
apaMeTPOB PE30HATOPA, CTHIK HE JIOJDKEH IEPECEeKaTh JIMHUW TOKA.
MoXHO 71U yJIOBIECTBOPUTH 3TOMY TpeOOBaHUIO TpPU paboOTe Ha
OCHOBHOM THuIIE Konebanus? Eciu M0XXHO, TO KaK JTOJKHA IPOXOIUTh
JIMHUSL CThIKA YacTel pe3oHaropa?

7.29. OObeMHBI pE30HATOP MCHOJB3YEeTCS ISl H3MEPEHUs
TUAJIEKTPUYECKON TPOHUIIAEMOCTH raza. OnpeaeanTs pa3peiiaronryro
CIIOCOOHOCTh H3MEPEHUS B, €CJIM M3MEPUTEIbHOE YCTPOUCTBO
MO3BOJIsIET OOHAPYKUTh CMEIICHUE PE30HAHCHOM YacTOThI, PABHOE

0,1 mosocel mpomnyckaHus pe3oHaTopa. J[oOpOoTHOCTH pe3oHaTOpa
pasHa 12000.

8. NMoBepxHOCTHLIN 3chPeKT U IKpaHNpoBaHUe

PaboTta skpaHOB OCHOBaHa Ha TOM, 4YTO, BO-IIEPBBIX, AJIEKTPO-
MarHuTHOE TI0JI€ B IPOBOJSIICH Cpejie 3aTyXaeT B e pa3 Ha pac-
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1

NG

BO-BTOPBIX, BOJHBI YACTUYHO OTPaXarOTCS OT MOBEPXHOCTH dKpaHa U,
CJIEIOBATENBHO, B 3alIUIIAEMYI0 00JIaCTh MONAAaeT MEHbIIIE YHEPTUU
BOJTHBI.
PaccmoTpuM skpaHUpOBaHUE HIEKTPUIECKOTO JTATIOJNS.
DKpaHUpPOBaHUE PA3TUYAIOT YISl DJIEKTPUUECKUX M MarHUTHBIX
WUCTOYHUKOB. OKpaHbl Pa3IMYHOM T'E€OMETPUHU JAIOT pa3IudHbIC
3¢ (PEKTUBHOCTH YKPAHUPOBAHUS

CTOSIHUW, PaBHOM TJyOWHE TPOHUKHOBEHUS O = 158

_Hy

E M H (8-1)

rne Ey,Hy — HalpsHKEHHOCTH IMaJarollel Ha DKpaH BOIHEBL, a £, H —
MPOLIEAUICH YEpPEe3 HETO.

E(), H() - E, H d12

»
»

a 4]

Puc. 8.1. CxemaTuueckoe n300paxeHue MIOCKUX HIKPaHOB

Ilimockmii 0eckOHe4YHBIHM OJXHOPOAHBIA HJKpaH (puc. 8.1, a).
OPhHeKTUBHOCTD SKPaHUPOBAHUS MOXKHO MPEJICTABUTDH B BUJIE:

C)

ni

=9

ni.omp.”

C)

nji.ocu.>

(8.2)

rae 3¢p(PEeKTUBHOCTh 3KPAHUPOBAHUSA 3a CUET OCJIAOJCHUS B TOJIIIE
SKpaHa

1, d/o<0,1,

e
0,5¢%°, d/5>1,

ni.oci.

=|ch[(1+ j)d / 5] = (8.3)

a 9(¢(HEeKTUBHOCTH SKPAHUPOBAHUS 32 CUET OTPAKEHUS OT DKpaHa
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5 0|+ )d /51| 60zod, d/&<0,1, (3.4
-omp: 1+ j)d /S 160705, d/3&>1, '
TO €CTh
5 —60 shi(1+ j)d / 51| _ 60rod, d/o<0,1,
. = 00rod : ~ 4S (8.5)
(+j)d /6 15v2706¢%°,  d/s>1.

Onpenenus 2

ni.omp.P KaK OTHOIICHUEC MOIIMHOCTH IIaJarOlicHu

BOJHBI HAa E€IWHUIY T[IOBEPXHOCTM OSKpaHa K  MOUIHOCTHU
PE3YJBTUPYIONIECH BOJIHBI, MTPOHUKAIOIIECH 332 MOBEPXHOCTH B TOJIILY
IKpaHa, MOXKeM HailTu e€ 1o popmyie

C)

3070d, d15<0,l,
2 { i (8.6)

nomp L =30 585 d/S>1.

Omnpenenus 9,%

rocn. P KaK OTHOHICHUC MOIIHOCTH PC3YyJIbTH-

pYIOIIEH BOJHBI, TPOHUKAKOIICH 3a MOBEPXHOCTh B TOJIY 3KpaHa, K
MOIIHOCTH BOJIHBI, NPOLIEAIIEA CKBO3b 3KPaH, MOXKEM HAWTH €€ IO

dbopmyie

(8.7)

) { 120m00d, d/56<0,1,
) —
ni.oci.P

157[65ezd/5, d/lo>1.

YacroTa, nipu KOTOpou 3P(HEKTUBHOCTh OECKOHEYHOT'O IIOCKOTO
CTaJIbHOI'O0 U MEJIHOTO PKPaHOB MO OTHOLIEHHIO K OTBECHO MaJIarolIen
Ha HUX I10cKot DOMB ofHa 1 Ta ke, onpeessieTcs: BBIpaKeHUEM:

0,48

—, (8.8)
Hemd

fep =
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IJIe Uy — MATHATHAS NMPOHMIAEMOCTh cTan. llpu wacrorax f > f,,

0oJiee 3PHEKTUBHBIM SBJISETCS CTATLHON dKpaH.
JIByxcTeHHble 3kpanbl (puc. 8.1, 0). x s¢ddextuBHOCTL OMNU-
CBIBAETCS BBIPAKECHUEM:

O1=019, [1-Tglhze 4 |, (8.9)

rae 3y, — 3G(eKTHBHOCTU 1-r0 ¥ 2-r0 3KpPaHOB IO OTAEIBHOCTH,
dj, — paccrosame Mexay skpaHamu, Iyy,lhy — pesymsTHpyrOmme

KO PUIIMEHTHl OTpPa)X€HHUS Ha TPAHUIIE BO3AYX-OKpaH mjisa 000UX
IKPaAHOB:

| =20+ )y /5 | o=20+)d, /5,

[y =1 : , Lo =1 .
1z 11_ F12€—2(1+])d1/51 22 21_ 1;228—2(1+J)d2/52

,(8.10)

_Za=Z%y p _Zca=Z

Iy = : = : 8.11
! ZC1+ZO 2 Zcz +ZO ( )

rne Zcy,Zcy — CONPOTHBIIEHUS MaTepHalia dKpaHoB, a Z; =120x

Om.

YacTHbIM cilydyaeM JABYXCTEHHOTO SIBJIACTCS OMMeTAJJINYeCKUil
3KkpaH (dj, =0).

IllapoBo# 3kpaH. DKpaHUPOBAHUE TAKUM SKPAHOM pacCMaTpu-
BACTCA JJISL YaCTHOTO CJyYasi, KOrJa U3JIy4aTesb HAaXOJIUTCS B LIEHTPE
SKpaHa U MaJl, T. €. Ipu d << R<< A/ (2r):

Buap = 0,21%9,”. (8.12)

PaccMoTpuM 3KpaHUpOBAHUE MATrHUTHOTO JUMOJS (HETIU C
TOKOM ), PacCroJIOAKEHHOTO B LIEHTPE IIAPOBOr0 SKpaHa:
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(8.13)

ni>

9:90+4,2§3

rac 3(1)(1)CKTI/IBHOCTL OKpaHUpPOBaHUA IICTIN C ITIOCTOAHHBIM TOKOM

L 0.66ud

In =1
0 R

(8.14)

Hununapuyeckuii 3kpaH. DKpaHUPOBAHUE TAKUM SKPAHOM pac-
CMaTpUBAETCS ISl YaCTHOTO CIydasi, KOT/1a U3y4daresib HaXOUTCA Ha
OCH U MaJl:

A
Oyua = 0,167 Oy (8.15)

OtBepctrst M menu B 3KpaHe. OTBEpPCTUS CTAHOBATCA W3IY-
qyaTessiMU, IPUYEM B 3aBUCUMOCTH OT pa3Mepa U (OpMbl peabHbIN
9KpaH TOJIIMHBI d 0Caa0ssIeT BEIMYMHY U3IYUYCHHS 110 CPABHEHHUIO C
ujealbHO TOHKUM. Bennunna Takoro ocinabiieHus paBHa:

3 e (8.16)

/i€ IPU OCIA0JIEHUH KBAa3UAJIEKTPOCTATUYECKOTO OIS
KPYTJIBIM OTBEPCTHEM @, = 2,4/ R,

IPSIMOYTOJIBHBIM IIUPUHON b W JUTMHOH a App =

npu 0cJIa0JIeHNH KBa3UMOHOCTATHUECKOI'O MOJISI COOTBETCTBEHHO

o, =1,84/R, a,,=m/b.

3adayu Ons peweHus

8.1. DxpaH BbHITIONIHEH U3 Meau (o :5,7-107 Cwm/M) TONIIMHOMN
I MM ¥ mpegHazHaueH IS SKpaHUpoBaHUsi Ha 4dactote f =1 Ml

Omnpenenure 3pPEKTUBHOCTD SKPAHUPOBAHUS: a) 32 CUET OTPAKEHUS OT
9KpaHa; 0) 3a CYET MOTJIOICHHS B TOJIIIIE METalIa; B) MOJIHYIO.
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8.2. DkpaH BbINIOJIHEH U3 meau (o =5,7- 107 Cwm/M) TONIIMHOMN
I MKM ¥ TipegHa3HayYeH ISl SKpaHWpoBaHUs Ha 4dactote f =1 M.
Omnpenenure 3pPEKTUBHOCTD SKPAHUPOBAHUS: @) 32 CUET OTPAKEHUS OT
9KpaHa; 0) 3a CYET MOTJIOICHHS B TOJIIIIE METalIa; B) MOJIHYIO.

8.3. DKpaH BBINOJIHEH U3 Meau (o = 5,7-107 Cm/M) U npenHaszHa-
YeH JJIs dKpaHupoBaHus Ha yactote f =1 MI'u. Onpenenute TOMIMHY
sKpaHa, npu kotopoit 80% sKpaHUpOBaHUS OYJET OCYIIECTBIISITHCS 3a
CYET OTPAXKEHHUS OT IKPaHa.

8.4. OkpaH BbINOJAHEH U3 jdartyHu (o =1,4- 10 Cvm/m, wu=1).

Onpenenure AMana3zoH 4YacTOT, MPU KOTOPBIX 3KpaH TOJIIMHON 1 MM
OyJIeT: a) JIIEKTPUUYCCKU TOJICTBIM; 0) SJIEKTPUUESCKH TOHKHM.
8.5. DIEKTpUYECKN TOHKHUI SKpaH TOJIIMHON | MM, BBIOTHEHHBIM

u3 1uHKa (o =1,7- 107 Cv/M, u=1), obecnieunBaer 3(H(PEKTUBHOCTD
skpanupoBaduss 100. OueHutrh u3MeHeHHE A(OPEKTUBHOCTH SKpa-
HUPOBaHUS NIPU 3aMEHE ITUHKA Ha cepedpo (o = 6,1- 10" Cm/m, u=1).

8.6. Haiitu paccrosHMe MEXay ABYMs 3KpaHaMH, IPU KOTOPOM
3(hPEKTUBHOCTh SKPAaHHPOBAHMUSI, BHIYMCIICHHAs O€3 yuéTa B3aMMHOIO
BIIUSHUS dKpaHa, ¢ TouHOCTHIO 710 0,1% coBmamgaeT ¢ 3(PeKTHBHOCTHIO
DKPAHUPOBAHUS, ONIPEAETIEHHON C YUYETOM 3TOT'O BIUSHUSL.

8.7. Onpenenutb, BO CKOJIBKO pa3 HU3MEHUTCA 3PHEKTUBHOCTD
sKkpaHupoBaHusl Ha yactore 10 I'Tn, ecnu miockuil 3xpaH U3 JaTyHU (

o= 1,4-107 Cm/M, u=1) cpasmepamu 6,28x6,28 M> CBEpPHYTb B IU-
JIMHAPUYECKUM.

8.8. Onpenenutb, BO CKOJBKO pa3 u3MEHUTCS 3(P(HEKTUBHOCTH
sKkpaHupoBaHus Ha yactore 10 [T, ecnu miockuii 3xpaH U3 JATyHU (
o=1,4-10" Cm/m, u=1) cpasmepamu 10x10 M° 3amenuth cdepu-
YECKUM C TaKOM K€ IO b0 TOBEPXHOCTH.

8.9. DNeKTpUUeCKd TOJICThIE IUIOCKHE JIUCTHI M3 JIaTyHH (
o=1,4-10" Cm/m, u=1) pasmepamu 2x2 M> HAYT HA H3TOTOBICHHE

9KPAHOB HMWJIMHAPUYECKON U chepruueckor (HopMbl, TIpeTHAZHAYCHHBIX
st dKpanupoBaHusi Ha dvactore 10 I'Tu ¢ omuHakoBoil »ddek-
TUBHOCTBIO DKpaHUpoBaHus. Onpenenure: a) Kak COOTHOCATCS pa3Mephl
MOJTYYUBILIXCS DKPAHOB; 0) CKOJIBKO JIMCTOB JIATYHU M3PACXOJ0BAHO Ha
U3rOTOBJIEHUE C(epUUecKoro dSKpaHa, €CIM Ha  HM3TOTOBJICHHE
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MAIMHAPUYECKOTO AKpaHa HMCIOJIb30BAHO 2 JIMCTA; B) OOLIUMN pacxon
MaTepHaia IpHu TOJIINHE ThcTa 1 MM.

8.10. Onpenenure, NMpyU KaKOW TOJIIMHE TUIOCKUN OHOPOIHBIN
9KpaH u3 ctanu ¢ u =100 Oyner 3¢ deKkTuBHEE MEIHOTO MPU SKPAHU-

poBannu Ha yacrtore 1 MI 1.

8.11. Onpenenure, MpU KaKOM OTHOCUTEIBHOW MAarHUTHOW MPOHU-
AaEMOCTH TUJIOCKUIM OJHOPOJIHBIN 3KpaH U3 CTAIM TOJIIUHOU 2 MM Oy-
neT g heKkTUBHEee MEIHOTO MPU SKpaHUPOBaHUH Ha yacTtoTe 1 MI .

8.12. JIByXCTE€HHBIN 3KpaH COCTOUT U3 JIUCTA MEJIA TOJIIMHON 1 MM
U JHcTa JaTyHu (o = 1,410 Cm/m, 4 =1) TOMIMHOW 2 MM, OTCTOSI-
X APYT OT Ipyra Ha pacctosHue 10 mm. Onpenenure 3¢HEeKTUBHOCTh
SKpaHupoBaHUs Ha yactore 1 MI'm.

8.13. Haittu paccrosiHue Mexay AByMs IUIOCKHMH SKPaHAMU, MPU
KOTOPOM 3(PPEKTUBHOCTh MX AKPAHUPOBAHUS OYyJET Takas ke, Kak U B
Clly4ae, €CJIM B3aMMOJICUCTBHE MEXIY dKpaHAMH OTCYTCTBYeT. Cunrtarh
KOA(PUILIMEHTHI OTPAKEHUS OT SKPAHOB OJIM3KUMM K -1. OOBbICHUTH (HU-
3UKY MPOIIECCOB.

8.14. Cepuueckuii sxkpaH paguycoM | M U ToMIUHON | MM BBI-
nojiHeH u3 cramu ¢ w =100. Onpenenure 3(pPEKTUBHOCTh SKPAHU-

pOBaHUS METJIM C TOKOM Ipu [ = 0.

8.15. Onpenenute 3PPeKTUBHOCTh SKPAHUPOBAHUS FKpaHa U3 3a/1a-
gy 8.14 mpu f =1 MI'u. Iloctpoiite 3aBUCUMOCTH 3PGHEKTUBHOCTH

SKPAHUPOBAHUS OT YaCTOTHI.
8.16. Onpenenure BEIMYUHY OCIA0JICHUS H3JIYYCHHUS KBa3UAJICKT-
POCTaTHYECKOTO MOJIsI KPYIJIOro OTBepcTUst paauyca 10 MM skpaHoOM ¢
TOJIIIUHON CTEHOK 2 MM.
8.17. Onpenenure BLICOTY HarpyOKa, KOTOPHIA HaJ0 HCIOJIb30BaTh
IpH paboTe ¢ FKPAHOM, IMEFOLIMM MPSIMOYTOIBHOE OTBepeTHe 5% 10 MM,
YTOOBI TOOUTHCS OCIA0JICHMSsI KBa3UMarHUTocTarndeckoro nossi B 100 pas.
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