JIABOPATOPHAX PABOTA Ne 2 5
JANPPAKIIMOHHASA PEIHIETKA
10.B.Tuxomupos
O3HakoMbTeCh ¢ Teopuel B KoHcmekTe, yueOHuke (Casenbes, 1.2, §129,130) u B
nporpamme PHYSICS\BOOKS.exe kommnbiorepa (kHonku «Onrtukay, «dudpax-
LMOHHAs peleTkay, «Dusukay).
HEJIb PABOTbI:

* 3HAKOMCTBO C MOJEJIMPOBAHMEM IMPOLECCA CIOKEHUS KOTEPEHTHBIX JJIEK-
TPOMArHUTHBIX BOJIH.

* DKCIIEPUMEHTAIIBHOE HCCJIEI0BAHUE 3aKOHOMEPHOCTEH B3aMMOJIEHCTBHUS
CBETOBBIX BOJIH C MEPUOANYECKON CTPYKTYpOH (IU(PpaKIIMOHHON PEIIeTKOM).
KPATKASA TEOPHUSA:
3apucyiTe ¢ 3KpaHa KOMIIbIOTEpPA TO, YTO PACIOJIOKEHO B TPEX IPSAMOYTOJIBHBIX
pamKax.

JIUOPAKIIMOHHON PEILIETKON na3siBaercs COBOKYITHOCTH OOJIBIIIOTO YHCIIa
N 0AMHAKOBBIX, OTCTOSALIMX APYT OT JAPYyTa Ha OJHO M TO K€ PACCTOSHHUE, IPSIMO-
YTOJBHBIX IIEJIEN B IIJIOCKOM HEMPO3PAYHOM SKpaHE.

[TEPMOJIOM (nmocTosiHHOM) NH(PpaKIMOHHON pENIETKN Ha3bIBaeTCs paccTostHue d
MEXAY CepeMHaMU COCEAHMUX IIEJIeH NI CyMMa IIUPUHBI LIENIH b U [UPUHBI He -
MPO3PAYHOTO yyacTKa a.

[Ipn ananu3ze M3MydEHHUs, MPOXOASAIIETO 4YEpe3 PEUIETKY, OOBIYHO HCHOJIB3YIOT
JIMH3Y U 3KpaH, pPacnoyioKeHHbIA B (DOKAIIbHON IJIOCKOCTU JIMH3bI HA PACCTOSTHUU
L ot Hee. JIunza cobupaer napaienbHble Ty4d B OJHY TOUKY Ha 3kpane. [lonoxe-
Hue X TOYKH Ha DKpaHEe 3aBUCHUT OT yriia nmajaeHus 0 nydeii Ha nmun3y: X = Lsin(0).
Jlnst ouenp mMautbix yriioB sin(0) = 0 u X = OL.

PA3BHOCTD XOJIA nyueii ot coceanux mieneit A = dsin(0).
A

PABHOCTb A3 ayuei ot cocemmnx weneii 8 = 2. = = dsin(®).
MHTEHCHBHOCTbD U3JIYUEHUS, uayiero ot pemerku moa yriaom O:
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rae Iy - ”HTEeHCUBHOCTH, cO3/1aBaeMasi OJHOM IIEIbI0 MPOTUB IIEHTpa JUH3BL, b -
mupuHa uiend. IlepBoiii MHOXHTENb oOpaimiaercss B 0 B Toukax, AJiE KOTOPBIX
bsin(6,) = kA (k = 1,2,...). BTopoii MHOKUTENL IPUHUMAET 3HaueHUue N° B TOY-
Kax, YJIOBJICTBOPSIOMHKX ycioBuio dsin(6,) = +mA (m = 0,1,2,...). TTociaennee
ycnoBue onpenenseT nonoxenue ['JTABHBIX MAKCHMMYMOB wuznyudenus, a m
Ha3bIBAE€TCA TMOPSIKOM MakcuMyma. HTEHCUBHOCTH B TIJIaBHOM MaKCHUMYMe
npeoOpa3yem, pacKiiajibiBas CUHYC B Psii U OTPAHUYMBASCH MEPBBIMU JABYMS UJie-
HaMU Pa3JI0KEeHUS:

Ippm = 1o
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OTtHo1IeHNE Rm HMHTCHCUBHOCTH B M-TOM MaKCUMYMC K MHTCHCUBHOCTH B HYJIC-
BOM MAKCHUMYMC HA3bLIBACTCA «OTHOCHUTEIbHON HMHTECHCHUBHOCTHBIO M-TOTI'0 MAaKCH-

MyMay.

dopmynny R, 6( mnb 2H H MOHO MPOBEPUTH IKCIEPUMEHTAIBHO U U3 CO-

OTBETCTBYIOIIETO rpaduKa MOTYYUTh IIUPUHY ILIETH.

METOJIUKA u IOPAJOK U3MEPEHUM
IIpy BKIIFOUEHUHM MPOTPAMMBI MOAECIUPOBAHUSA ABTOMATUYECKH YCTAHABIMBAIOTCS
CIIEAYIOIIME NTapaMeTPhl: MOPSAJIOK MaKCUMyMa m=1, MUHUMaNbHas JJIMHA BOJIHBI
0.4 MKM, MUHUMAaJIbHOE PACCTOSTHUE MEXAy IensiMu d = 6 MKM, KOJIMYECTBO LIE-
aen N =2.

OnThka : [M@PaKuMOHHAA PEUeTKA KAaK CMNEXTPAnbHHA MpUGoOp
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BEixoa BuGop uyMcna WIPMXOE B PEWETKE

Haxxumasi 1eByt0 KHOTNIKY MBIIIIM, YCTAHOBUB €€ MapKep Ha PEryJisiTOpe MOpsaKa

MakcuMyMa (clieBa BHH3Y Ha dKpaHe), Mensiire m ot 0 10 3 u Habmogaiite usme-

HCHUC KAapTHUHBLI I/IHTep(bepeHHI/IH Ha CPCIHCM IJKpaHC. Ycranosute JJINHY BOJIHBI

U3ITy4YEHHUsI, COOTBETCTBYIOILYIO KEITOMY I[BETY U, MEHSIS M, CHOBA HAOJIIOalTe U

3apucyiTe KapTUHY UHTEphEepEHITUN

IosryunTe y mpenogaBaTe/s A0NYCK I/ BHINOJIHEHUsT H3MEPEHHIA.

KCHOEPUMEHT VICCJIIEJJOBAHUE MHTEPO®EPEHITMOHHON KAPTHUHEI

1. Y cTaHOBUTE MAKCHMAJIbHOE KoJM4yecTBO mieneu pemetkn N = 100, MuHM-
MaJbHOE PACCTOSIHUE MEXAY IieasiMu d = 6 MKM.
2. [loaBeanTe MapKkep MBIIIN K BEPTUKAJIBHOM YepTe Ha CHEKTPE U HAKMUTE

JIEBYIO KHONIKY MBIIIU. Y IepKHBasi KHOIKY B HA)KaTOM COCTOSIHUH, NEpeMeENIanTe



4epTy 0 TeX IOpP, IOKA HAJl CIIEKTPOM HE NOSIBUTCS 3HAYEHUE JUIMHBI BOJIHBI, PaB-
HOE B3ATOMY M3 TaOymibl 1 1151 Bamieit Opurambt

3. W3meppTe NTMHEWKONM HA DKpaHE MOHUTOpPA JUIMHBI CBETAIIUXCA OTPE3KOB,
COOTBETCTBYIOIIUX MHTEHCUBHOCTH COOTBETCTBYIOIIMX MAaKCHMYMOB Ha JH(paK-
LMOHHOW KapTHUHE. 3alUIINTE 3HAUCHHUs] HHTEHCUBHOCTH B Ta0IuUIy 2.

4. VBenuuuBas d Ha 0.5 MM, TOBTOpUTE U3MEPEHHUS 1O 1.3

5. YcTaHOBUB HOBOE 3HAYEHUE JJIMHBI BOJIHBI U3 TaOMULBI 1 MOBTOPUTE U3ME-
pEeHUs, 3aMKChIBasl pe3yabTaThl B TAOIUILy 3.

TABJIMIIA 1. [IpumepHble 3HAUEHUs JJIMHbI BOJIHbI (HE IEPEPUCOBBIBATH)

bpurana 1 2 3 4 5 6 7 8

A [HM] 400 410 420 430 440 450 460 470

A, [HM] 600 610 620 630 640 650 660 670

TABJIMIBI 2,3. Pe3yabTaThl N3MepeHHuii npu A = HM.
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OBPABOTKA PE3VYJIbTATOB U O®POPMJIEHUE OTYETA:

1. Boruncnure u 3anummTe B TaOIUIBI 2 M 3 KOPHU U3 OTHOCUTEIBHBIX am-
wMTy ] MakcuMyMoB. [locTpoiite o Tabnuiie 2 Ha OAHOM PUCYHKE TpaduKu KC-
MEePUMEHTAIBHBIX 3aBUCUMOCTEN KOPHS U3 OTHOCUTEIIbHOW aMIUTUTY/bI OT 00part-
HOTO TIEPHOJIa PEIIETKH /I BCEX MaKCMMYMOB (yKa3aB Ha HUX HOMEpP MaKCUMY -
Ma). Ha BTOpoM pucCyHKE MOCTPONTE pe3yabTaThl IO TadauIe 3.

2. [To HakyoHy Kaxk1oro rpaduka OmpeenuTe IKCIIEPUMEHTAILHOES 3HAUCHUE
J6 [b(R,,)
IITUPUHBI TN, UCTIOJIB3YS popMyry b = - Ail .
e
3. Brruncnure cpenHee 3Ha4EHUE MIUPUHBI IETH, POAHATU3UPYNUTE OTBETHI U

rpaduxu.
Ucemununoe snauernue b = 1.4 mxm.




Bonpoch! 1 3a1aHud )i CAMOKOHTPOJISI 10 padoTte 25

JlaliTe onpeneneHrne CBETOBOM BOJIHBI.

JlaiiTe onpenesieHue TapMOHUYECKON BOJIHBI.

JlaiiTe onpeneeHue JIEKTPOMAarHUTHOM BOJIHBI.

Hanmumure GopMyny 3aBUCUMOCTH HAMPSHKEHHOCTH DJIEKTPUYECKOTO TOJIST OT
BPEMEHU U KOOPJIMHATHI JIJIsI OJJTHOMEPHOUN rapmoHudeckoit OMB, pacnpoctpa-
HAroIIeNCcd BJ10Jb ocu OX.

5. Kakue BOJIHBI Ha3bIBAKOTCSI KOTEPEHTHBIMU?

6. Jlaiite onpenenenue qudpaxiuyu.

7. Uto Takoe audpakiuoHHas perieTka?

8

9.

1

b

JIJist KakuxX 1eNiei ucrmoab3yeTcs: AU pakinoHHas pereTka?
Yro Takoe mocTosiHHAs AU(PPaKLIHOHHON pereTKn?
0.3auem mexay TuGPaKIMOHHON PEIIeTKON M PKPaHOM CTaBUTCS coOMparomias

nuH3a?

11.Hanumure GpopmMyity pa3HOCTH X0/1a JIydel, HIyIIHMX OT JBYX COCEIHUX LIeNen
IU(GPaKIUOHHON PEIIeTKH.

12.Hanumure hopmyny pasHoctu (a3 Jydei OT COCeTHUX IeTeH.

13.Kak popmupyrorcs riaBHble MAaKCUMyMBbI TU(PPAKIIUOHHON KAPTUHBI?

14.HapucyitTe, Kak pacrpoCTpaHsAeTCs NOCIe PEIIETKHA OJIHA IUIOCKAsi TapMOHUYE-
CKasl BOJIHA, A/Iaf0IIAsl IEPIIEHAUKYIISIPHO IJIOCKOCTH PELIETKH.

15.Hapucyiite, kak OyyT paclipoCTpaHsAThCA MOCIE PEIIETKH JIBE TUIOCKHE TapMO-
HUYECKHE BOJHBI C OJU3KMMM JUIMHAMU BOJIH, MAJAIOIIKUE NEPIEeHIUKYIISIPHO
IUIOCKOCTH PEIIETKHU.

16.MoxHo 11 caenaTh TUGPAKIUOHHYIO PEHIETKY IS PaJuOIOKallMOHHON BOJI-
Hel? Kak ona Oymer oTnuyaThCsi OT OOBIYHOW AUGPPAKIIMOHHOW PEIICTKH IS
BHJIUMOTO CBeTa?



