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N3yuyenne mudpakuum dpayHrodpepa Ha OJHON M
MHOTHUX IIEJIsTX

KoHTpoJ/IbHbIE BOIIPOCHI.

1. B yem 3akJrrovaercs siBjieHue Audpakimu?

Hudpaknmeit Ha3zbiBaeTCAd COBOKYIHOCTDH SABJICHUM, HAOIIOMAEMBIX ITPU PACIPO-
CTpPaHEHWN CBETA B CpeJie ¢ PE3KUMU HEOTHOPOTHOCTSME (MaJIbIMUA OTBEPCTUSIMH,
HENPO3PAYHbIMU SKPAHAMU W T.II.) U CBA3AHHBIX C OTKJIOHEHUSIMU OT TIPSIMOJIU-
HEWHOro pacupocTpaneHus: cpeta. Jludpakius TPOMCXOaUT BO BCEX CIIyYasX,
KOTJIa W3MEHEHWe aMILIUTY/Ibl Wn a3kl CBETOBON BOJIHBI HE OJUHAKOBO HAa
MMOBEPXHOCTU BOJHOBOTO (ppoHTa. Ilo9TOMY 9TO ABJIEHWE BOZHUKAET MPU JIFOOOM
— aMILTUTY/THOM W (PA30BOM — JIOKAJILHOM HApYIIEHUW BOJIHOBOTO (ppoHTa. B
pe3yibTare AudpaKIugd TPUBOIUT K OT'HOAHUIO CBETOBBIMU BOJTHAMU TIPETSATCTBUN
Y TIPOHUKHOBEHUIO CBETa B 00JIACTH T€OMETPUYECKON TEeHM.

2. O6bacaurenpuHun 'olirenca-Ppenesisi. IIpuBeaure ero maremaru-
9ecKyo (popMyJINPOBKY.

[Tpunmun I'oiirenca-Ppenes 3aKII09aeTCA B TOM, UTO KaKJIasd TOIKA BOJTHOBOT'O
¢dpoHTa CBETOBOII BOJIHBI SIBJISIETCSI MCTOYHUKOM BTOPHYHBIX KOM€PEHTHBIX BOJIH,

PACIPOCTPAHSIONINXCS BO BCE CTOPOHBI 1O yrylaMu Judpakimn @1, @y, @5, T.€.

CcBeT Audparupyer MpHU MPOXOXKIEHUU CKBO3b MIiesb. Pasbl 1 aMIUTUTYIBI ITUX
9JIEMEHTAPHBIX BOJIH OyIyT omuHaKOBHI. /Indpakimonnas KapTUHa TPEICTABIIA-
eT co0O#l pe3ysbTaT WHTEPMEPEHIINN STUX KOTEPEHTHBIX 3JIEMEHTApPHBIX BOJIH,
KOTOPBIiT HAOII0/IaeTCs HA SKPaHe B BUJE MEPUOJIMIECCKOI0 PACIIPEIeIeHUsT MHTEH-
CUBHOCTHU.



Kosnebanue 371eKTpUYIecKoro moJid, IpUXodinee B TOUKy Habmonenus P or se-

MEHTAPHOTO y4IaCTKa BOJHOBOTrO dponTa d.S, mMeeT BUI:

dE = K(gp)ﬂ cos(wt — k- r+ ag)dS,
r

rme Ay — ammmurysa KonebaHHs HA BOJHOBOM (DPOHTE, I — DACCTOSIHME OT
smementa d.S 1o Toukn Habmoznenus, K () — koadbuImenT HaKTOHHOCTH, 3aBH1-
cAMMil OT yIyla (0 MexKJly HOpMAaJblo K 3jieMeHTy d.S 1 HalpaBJIeHHeM Ha TOYKY

P, w — nuknuueckas gacrora, kK — BOJHOBOII BEKTOD, (Y - HavdajibHas dasa.

Pesynprupytomee Kosebanue B ToUke Habmomenusa P onpemenserca Cymneprosn-
el BceX BTOPUYHBIX BOJIH M BbIPaXkaeTCd WHTErPAJIOM II0 BCe NOBEPXHOCTHU

BOJIHOBOTO pponTa S':

A
E = K(p)=2cos(wt — k- r+ ay)dS
s T

3. Ilpu kakux ycaoBusax npoucxoauT maudpakuua Ppenens? dudpak-
nusa Ppayurodepa?

Hudpakims Ppenestsi MPOUCXOIUT, KOT/Ia MCTOYHUK CBeTa W/WIU IKPaH HAXO-
JIATCSI HAa KOHEYHOM, OTHOCHUTETBHO HEOOJIBIIOM PACCTOSHHUS OT IPENSTCTBUL.
B mudpakiuu Dpenesis BaxKHbI cdepruuecKue BOJHBI OT KaXKJIOH TOYKH Kpas
NpendaTCcTBUdA. [J1aBHOE ycjioBHE — 3TO HaOIIO[eHWe KapTUHBI B OJIMXKHEN 30He
mudpakiuy, TJie BOJHOBON (PPOHT ere He IJIOCKUN, W KapTUHA MEHSEeTCA C
PaCCTOSTHUEM.

Hudpakmua Ppayrrodepa TPOUCXOAUT, KOTJA HCTOYHUK CBETA W TPUEMHUK
HAXO/IATCA Ha OECKOHEYHO OOJIBIIIOM PACCTOSHUU OT TPENSATCTBUSA, W BOJIHBI,
MPUXOJSAIIAE B TOYKY HAOJIO/IEHNs, SIBISAIOTCS TPAKTUYECKU TIJIOCKIMU.

4. Ilouemy nudpakImoOHHBbIE TMOJIOCHI HEJb3d HaOJII0JaTh MPU IIPOTS-
>KEHHOM WJIA 1P HEMOHOXPOMATUYECKOM MCTOYHUKE cBeTa?

JupaKkImoHHbIE TIOJIOCHI HEJIb3d HAOJIOAATH TP HEMOHOXPOMATHYECKOM MCTOY-
HUKE CBETa, MOTOMY HYTO [IJId BOJH PA3HON [JIWHBI MOJIOCHI PACIOJIATAIOTCA B
Pa3HBIX MeCcTaX, TPHU STOM, TPHU CMENIEHUW CBETOBBIX BOJIH PA3HON JIJTMHBI,
U PaKIIMOHHbIE KAPTUHBI HASIYT JIPYT Ha JIPyTa, U TeMHbIE MecTa OyIyT 3acBe-
JeHbl. TakuM 00pa30M KapTUHKA OyJIeT JOBOJILHO CUJIBHO CMa3aHa.

JIJist TPOTS?KEHHOTO UCTOYHUKA CUTyalnsd anajorndua. OCBeIeHHOCTh Ha SKPaHe
3aBUCUT OT KOJUYECTBA MCTOYHUKOB. /LI KaK/0T0 MCTOYHUKA OyJAeT CBOS Kap-
TUHKA W, B UTOTe, OOIasd KapTUHKA CMayKeTCH.



5. Kakum crmocobomM MOXKHO TOJIyYUTh Yy3KUN MapaJlIeJIbHbIN IIy40K
cBera’?

s moydeHns y3KOro HapaJjlIeIbHOrO IyYKa CBeTa, HY>KHO IIOMECTUTH TOYed-
HBIfI UCTOYHUK B (POKYC COOMPAIOIIEH JIMH3HI.

6. Kak mosy4ynTh 0€3 BBIYMCJIEHU COOTHOIIEHUWE, OIIPeaesidroliee Ha-

NpaBJieHHe Ha IepBbLIi MUHUMYM npu gudpaknuu Ha ey b?

MuHuMyMbl THTEHCUBHOCTU TTpu qudpakiiun PpayHrodepa Ha OHON IIETH BO3-
HUKAIOT TOIJIa, KOIJIa PA3HOCTDb XO4a MEXKJY JIydaMU OT IIPOTUBOIIOJIOXKHBIX KPaéB
IIeJIM PaBHA IIEJIOMY YHUCJTY JJIMH BOJIH.

b-sinf = A\,

rae )\ — JJIMHa BOJIHBI, a 9 — YI'OJI MEXKAYy HallpaBJCHUEM IIaJalOIIEro IIy4dkKa H

HalIpaBJICHHUEM II€pBOT'O MUHHMYMa.

7. Kakoit Buj1 nuMeeT JudpakiIMOHHAA KapTUHA ITPU HAKJIOHHOM IIajie-
HUU TIJIOCKOUW BOJIHBI Ha IIEJIb?

Hudpakinunonnas KapTuHa OyJieT caBuHyTa. MakKCuMyMbl I MUHUMYMBI CMECTATCS
B HAIIPaBJIEHUW, COOTBETCTBYIONMIEMY YTy HAKJIOHA ITaaforieil BoHbl. Kapruna
OyzieT uMeTh (pOPMY IIOJIOCHI, CYy?KEHHON K KpasM IIeJIu.

8. Ob6bsicHuTe pacnpeesieHne MHTEHCUBHOCTU B ANQPaKIIMOHHON Kap-
tue PpaynHrodepa ot mieaun?

Camast sipKasi 10JIOCa HAXOJMTCS 10 OCH IePHeHIUKYJIApHOil meaun. VHTeHCuB-
HOCTh yMEHBITIAETCHd II0 Mepe V/IajJeHus OT IeHTPaJbHOTO MakcmMmyMma. /[lnmHa
MIOJIOC YMEHBITIAETCS € YBEJUYIEHUEM yTJIa HAOJIOIEHUS.

9. Kak m3menunrcs mHTepdEpeHIIMOHHAs KAPTUHA, €CJN: a) U3MEHUTD
IMUPUHY miein? 6) yBeJIUdIUTh YUCJIO Iejieli? B) yMEHBIINUTh PACCTOSTHIE
MeX/JIy HUMH?! T') U3MEHUTH IIUPUHY BCeX Iejeii?

a) Yewm mmpe 1m1esib, TEM yrKe TVIABHBI MAKCUMyM B Au(PAKIMOHHON KapTHHE,
IIOTOMY YTO IMUPHUHA I(PPAKIMOHHOIO MUHUMYMa OOPATHOIPOIIOPIMOHAIBHA,
mupune meau. [Ipu y3Koit 1mesn ryiaBHbIE MaKCUMyM pacTdAruBaercd. Taxkum
0O6pa30oM MIMPHUHA, eI 00PATHOIPOIOPIIMOHAJIBHO MUPUHE HHTEPMEPEHITMOHHOM
KApPTUHBI.

6) [lpu yBesmueHww ducsa Imesei, yBETHUIUBACTCS YHCJIO BO3MOXKHBIX HHTED-
dEepeHITMOHHBIX MaKCUMYMOB, & CaMHU IIOJIOCHI CTAHOBATCS 0Oojiee y3KHUMH U
PaCIOJIOXKEHBI OJIMzKe APYT K Apyry. Takum obpa3oM, YUCIIO MIesIeil IIPaMOIPOIop-
IIMOHAJILHO KOJIMYECTBY MHTEP@EPEHIIMOHHBIX OJIOC U OOPATHOIIPOTIOPIIMOHAIBHO
PACCTOAHUIO MEYKJIY ITOJIOCAMMU.



B) YBeJUYEeHUE PACCTOSTHUSI MEXKLY IIEJIsIMU IPUBOJIAT K YMEHBIIEHUIO YIJIOBOTO
WHTEPBAJIa MEXK/Ty MaKCUMYMaMHU, ITO3TOMY TTOJIOCHI PA3/IBUTAIOTC, HO HHTEHCUB-
HOCTHb MaKCUMYMOB MOXKET yMEHBIIaThCsA, U KapTUHA CTAHOBHUTCSI MeHee JEeTKOIL.
Takum 0Opa3oM, PaACCTOSTHUE MEXKJY IEJIAMH ITPIMOITPOIIOPITUOHABLHO PACCTOSI-
HUIO MeXKJTy TOJIOCaMU.

r) Bosee mupokue menu gaor Gosee y3kue AuPAKIMOHHBIE MUHUMYMbBI, W3-
3a 9ero IeHTPaJIbHbIe U OOKOBBIE ITOJIOCHI MHTEP(MEPEHIIUN CTAHOBATCS IUAPE, U
caMa KapTHHA pacTaruBaercs. Takum oOpa3oM, IMIUPUHA BCEX Iejeil IPsiMOIIop-
IIMOHAJILHO pPa3Mepy MHTEeP(EPEHIINOHHBIX TTOJIOC.

10. O6bsicuuTe Ha ocHOBe nmpuHHIuNa l'oiirenca—PpeHesiss, Mo4YeMy IIpU
andppaknuym HA OJHOUN INEJU CYINEeCTBYIOT YIJIbl Audpaknuu, IJd KO-
TOPBIX MHTEHCUBHOCTDh cBeTa paBHA HY/IO! IlosmyunThs BhIpakeHue Jjis
olipe/ieJieHUs 3HAUYEHU TaKuX yTJIOB.

[Tpunmun I'oitrenca-@peHesnda yTBepKIaeT, YTO KaxK1asd TOYKa BOJTHOBOTO (DPOH-
Ta CJIy?KUT UCTOYHUKOM BTOPUYIHBIX chepudecKnx BoH. [Ipu mpoxoxkaennn ceera
yepe3 IIejib 9TU BOJIHBI UHTEP(EPUPYIOT MeXKIy coboii. B HEKOTOpPBIX HaITpaB-
JIEHUAX TTPOUCXOUT TOJTHASA JIECTPYKTUBHAS WHTEPMEPEHINA, I NWHTEHCUBHOCTD
CBETa B 9TUX HAIIPABJIEHUAX PaBHA HYJIO. Y IJIbI, TPU KOTOPBIX BO3HUKAIOT TaKUe
MUHUMYMBI, OIPEJIEIIIOTCS YCIOBUEM

bsinf = A,

rae 9 — YT'OJI OTHOCHUTEJIbHO IIEHTPaJbHOI'O MaKCHUMYyMa, )\ — JJIMHa BOJIHBI CBETa,

b — IIUPpHUHa IIIEJIN.

11. HaiiTu yrjoBoe pacrpeejieHne MHTE€HCUBHOCTU cBeTa npu dpayH-
rodpepoBoii gudpaknuu Ha pemierke m3 [N miesieit ¢ nmepuogom d
Mpu yCJIOBUH, YTO CBETOBBIE JIyYM MAJAIOT HA PeIIeTKy HOPMAaJIbHO, a

IUpUHA Inejau pasHa b.

Hudpakiys Ha OHON e OTPEIeIAeTC s

: 2
Slgﬁ ., B= %bsine.

1,(0) = 1

Nnrepdepennns N mesneil pemeTkn onpenesercs

sinB\? (sin(N§/2)\> 2md

5 ) \sm@yy )0 0T hosiné

1(0) = I,



IJIe TIEPBBIA MHOXKHUTEb — OTMOAIoNIasi, & BTOPOl MHOXKUTEIb — YCUJIEHUE U Pac-
npejiesieHre MaKCuMyMoB 3a cdeT unTepdepennuii [N mieseit. IIpu aToM riasHbIe

MaKCUMYyMbI PeIeTKn
dsinf, = k\, k=0,1,2,...

12. TlapajijenpbHbIili IIy4Y0K MOHOXPOMATHUYECKOTO CBeTa MaJlaeT HOp-
MaJIbHO Ha AU@PPAKIIMOHHYIO PeINeTKYy C 33aJ[aHHOU ITOJIHOW IIMPUHOMNI

ee IMNTpUXOBaHHOU moBepxHocTu. Ilpm Kakom 3HaA4YeHUM OTHOHNIECHUA

b
d IIINPMHBbI IITEeJIN b K IIepumoay pemeTkKnu d NMHTEHCUBHOCTBH IJVIABHBIX

,HI/I(i)paKI_[I/IOHHbIX MaAKCMMYMOB BTOPOTI'O ITOPsAJIKA 6yﬂeT MaKcUMAaJIbHa 7

Yron 65 BToporo mopsika:

2

d
[ToscraBuB B orubaronryro (CM. MPeIbIIYIIHA BOIPOC) TOJTY IHM:

b ™ 2\ 27b
eIy T

Yr1o0Obl MaKCUMyM OrubaloIieil COBIAJ ¢ BTOPBHIM IMOPSAIKOM PEIIeTKA

2pb b 1
5—7T2>7—7T:>E—§.

13. HaiiTu yryioBoe pacnpeesieHne AudpakKINnOHHbIX MAKCUMYMOB ITPpU-

qudpaknum Ha pellleTke, Iepuoj KOoTopoii paseH d, a ImupuHAa IIeJm

pasHa b.

NHTEHCUBHOCTD OIHOI IIeJIn:

)

Nurepdepennnontasa cocTapiidiomaa g [N 1medeii:

wor= (S

Oob1iee pacupeneeHne NHTEHCUBHOCTH:



e (R )

YciioBre TIaBHBIX MAKCUMYMOB:
dsinf, = kX, k=0,1,2,..
Yc0BUsi MUHUMYMOB OTMOQIOIIEH OJTHOM IIEJIN:
bsinf,, =mA, m=1,23,..

14. HaiiTu ycjioBue NOABJIEHUS IJIaBHOTO JU@MPPAKIIMOHHOTO MaKCUMyMa

[IpM HAKJIOHHOM Ia/IeHuH Jiy4deil Ha pemterky (yrosa nanenus 0). Kakoii

BUJ, IPUHUMAaET 3TO ycjoBue, ecau d > )\, a mopagok cnekrpa 1M <K
do
A .

['maBHBIE MaKCHMyMBbI HAOJIIOJAIOTCS, KOTJIa PA3HOCTH XOJla PaBHA IE€JIOMY YHUCITY
JIJINH BOJIH:

d(sinf, —sinf,,) =mA, m=0,+1,4+2,..

Ecsu yrobr masste, To sin 6 ~ 0,sin 6, ~ 0,

A
To ectn IIpyn MaJIbIX YIJIaX MaKCHUMYMbI CMEIIalOTCAd Ha BCEJIUYIHUHY mT OTHOCH-

TE€JIbHO HallpaBJICHUA IIaJaX0IIECro IIyvKa.

15. MoryT Ju mnepeKpbIBAaTbCs CIIEKTPbl IMMEPBOTO U BTOPOTO TMOPSAI-
KOB AU PAKINOHHON peIneTKN IIPU OCBEIIEHWN €€ BUANMBIM CBETOM

(700°400 ©M)?

YpaBHeHUe g TJIABHOIO MAaKCHUMyMa, TUMPAKIIMOHHON PEeIeTKN:

, mA
SInp = ——
g d
MakcumyM 1IepBOTO TOPSJIKA:
700
sin 6?3){ = 7

MwuHUMYM BTOPOTO MOPSJIKA:



min

_ 2-400 800
sin G5 = =

d d

Tak kak sin 1" < sin S5, cuekTpbl He IEPEKPBIBAIOTCS.

16. Haiitu ycJjioBue paBE€HCTBa HYJIIO MHTEHCUBHOCTU 771-TO0 MaKCHMMyMa

AJig audppaKIMOHHON pemteTKu ¢ nepuogoM d u mupuHoii mean b.
['maBHBIIT MAKCUMYM pEIIeTKU:

dsinf = mA\
MuaumyM audpakIiiiu Ie/In:

bsinf = n\

Ecim makcumym pernteTky coBmajaeT ¢ MUHAMYMOM I, aMIIUTY/Aa pPaBHA

aymo. YuntoiBad N 1meseit, adpdpeKTUBHEBIN mar yMenbiiaeTca Ha mb:

Ndsin0 — mbsin§ = m\
Torna:

mA\

L mA
S Nd — mb

17. OnucaTh XapakKTep CHeKTpPOB JAudpaKIMOHHOI pelleTKH, ecju ee
IIOCTOSSHHAsi paBHa: 1) yJABOEHHOI, 2) yTpoeHHOH, 3) y4YeTBepeHHOI
IpUHE MIeIu.

[Tycts mupuna memn b dbukcuposaHa, a mepuoj, pemerku d Mmenserca. Torma
npu d = 2b, crexTpnbl 6mKe APYT K APYTY, YIIBI JUMPAKIUA yMEHBIIAIOTCH,
CIIEKTPBI cyzKaioTca Basoe. Ecim d = 3b, cnektpnl cyzKkatorea srpoe. Ecau d =
4b, cHeKTpBI CyKaloTcd BUETBEPO.

18. N3mMmeHsercda Jm pa3peaiariiiasd Cmjia pellIeTKH IIpru HM3MEHEHHNHN
HaKJIOHA II€EPpBUYHOI'O IIy4YKa, IIaJalolliero Ha Hee?

Her, Tak Kak paspemaromiagd cuja PelieTK He 3aBUCAT OT HAKJIOHA IIEPBUYIHOIO
Iy4Ka, NaJaionero Ha Heeé.

19. Ilouemy mudpakiusa He HabJOgaeTcs HA OOJIBIIINX OTBEPCTUSAX U
aucKax?

Hudpaknmsa He TpOAgBIIAeTCs, TaK KaK pa3Mepbl OTBEPCTUS 3HAYUTETHHO OOJIBbIITE
JITUHBI BOJIHBI CBeTa. B 3ToM cirydae mHTepdEepEeHITNOHHBIN 3P PEKT MPaKTUIeCKN



OTCYTCTBYET, U CBET JINOO MPOXOIUT YePe3 OTBEPCTHE, TUOO OTPAYKAETC OT JINCKA,
MMPaKTUIECKN He M3MEeHsd HAITPpaBJIEHNE CBOETO PACIPOCTPAHEHUS.



	Контрольные вопросы.

