JIABOPATOPHAS PABOTA Ne 2 4
JAN®PAKIIUA U UHTEPOEPEHIIUA
10.B.Tuxomupos

O3HakoMbTeCh C Teopueld B KoHcmekte, yueOnuke (CasenweB, T.2, §119,125-
127,129,130) u B nporpamme PHYSICS\BOOKS.exe xommnbrorepa (kHonku «Or-
Tukay, «Marepdepenuns», «dusukar).

HEJIb PABOTbI:

* 3HAKOMCTBO C MOJEIUPOBAHUEM IPOLIECCA CIOXKEHUSI KOTE€PEHTHBIX 3JIEK-
TPOMArHUTHBIX BOJIH.

* DKCIIEPUMEHTAIBHOE HUCCIEAOBAHUE 3aKOHOMEPHOCTEW B3aMMOJECUCTBHUS
CBETOBBIX BOJIH OT JABYX MCTOYHHUKOB (ILIEJIEH).

KPATKAA TEOPUA:
Mexny JIUOPAKIIMEN u UHTEP®EPEHIIUEN ner CYIIECTBEHHBIX (hHU3nUe-
ckux paznuuuid. O0a sBIIEHHS 3aKIIOYAIOTCS B Iepepaclpe/ieieHUd B MPO-
CTPaHCTBE JHEPIMU CBETOBOI'O IIOTOKA, BOZHUKAIOLIEM B PE3yJbTaTe CyNEpHO3HU-
MU BOJIH.
KOI'EPEHTHOCTBIO Ha3biBaeTcsi cOrIacOBaHHOE MPOTEKAHHE HECKOIbKHX KO-
ne0aTeNbHbIX UM BOJHOBBIX IPOIIECCOB.
KOI'EPEHTHBIMMU Ha3zbiBatoTCs BOHBI, AJIsI KOTOPBIX pa3HOCTh (a3 BO30yxkKaae-
MBIX UMHU KOJeOaHUN OCTAaeTCs MOCTOSSHHOW BO BpeMeHU. KorepeHTHbhIMU SIBIISIOT-
Cs1 TADMOHUYECKHE BOJIHBI C KDATHBIMHU YaCTOTAMM.
MHTEP®EPEHIINEN HasbiBaeTcs YCTOWUYHUBOE IIepepaclpereicHNe UHTECHCUB-
HOCTH, BO3HUKAIOIIEEe B pe3yjbTaTe CYNEpIO3UIIMHU BOJIH, BO30YX AaeMbIX KOHEY-
HBIM KOJIMYECTBOM JHUCKPETHBIX KOTE€PEHTHBIX HCTOYHUKOB BOJIH.
JIUOPAKIIUEN HassBacTCs YCTOMYMBOE TE€pEPaACIPEACTICHUE UHTCHCUBHOCTH,
BO3HMKAIOIIIEE B PE3yJIbTaTe CYMEPIIO3UIIMM BOJH, BO30Y>K/Ia€MbIX PACIIOIOKEH-
HbIMU HENPEPLIBHO KOT€PEHTHBIMH HCTOYHHMKAMH BOJIH. OIHUM U3 MOPOSBICHUN
nudpakiuy SBISETCS PaCIPOCTPaHEHUE BOJIHBI B 00JIACTh TE€OMETPUUECKON TEHH,
T.€. Ty/1a, Ky/1a HE MOIAIal0T CBETOBBIC JIyYH.
[IPUHIIMIT TIOMTEHCA: Ka<Iblii 3]EMEHT BOJIHOBOH NOBEPXHOCTH SBIACTCS
MCTOYHUKOM BTOPUYHOU c(hepryeCcKOi BOJIHBI, @ BOJIHA B JHO00M TOUKE NEpe 3TOM
MOBEPXHOCTHIO (C IPYroil CTOPOHBI OT MOBEPXHOCTH, HEXKEIIU PEaTbHbI HCTOUYHUK
BOJIHBI) MOKET OBITh HalIeHa KaK pe3yJbTaT CYNEpPHO3ULUU BOJIH, U3Ty4aeMbIX
YKa3aHHBIMH BTOPUYHBIMU UCTOYHHUKAMU.
30HAMU OPEHEJIS Ha3biBaroTCs TakMe Y4YacTKHM Ha MOBEPXHOCTH BOJHOBOTO
bpoHTa, I KOTOPBIX M3IY4YEHUE OT JBYX COCEIHUX YYACTKOB IPHU CIOKECHHUH
JaeT MPAKTUYECKU HYJEBOM (MUHUMAIBHBIN) pe3ysbTar (M3JIydeHHe OT ABYX CO-
ceqHux 30H DpeHenst KOMIIEHCUpyeTcs). PaccTOAHUS OT KpaeB KaKJIOM 30HBI 10
TOYKH HAOJIFOICHUS OTIUYAIOTCS Ha A/2.
Benuunna HanpskeHHOCTH 3ieKkTpudeckoro noisi dE 31exTpoMarHuTHON BOJIHBI
(BMB), uznydaeMoi 3JIeMEHTApHBIM YYacTKOM IuIomaabpio dS BOJIIHOBOM MOBEpX-
HOCTH B TOUYKE HAOJIOJCHUS, PACIIOJIOKEHHOM HA PACCTOSTHUU T OT 3TOr0 y4acTKa,
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CBETOBOTO KoyieOaHUSI B TOM MeECTe, IJIe pacrnoioxeHa miomaaka dS, koadduiu-
et K 3aBucHT OT yriia Mexay HOpManbio K riomaake dS u HampaBieHHEM Ha
TOYKY HaOOIeHHS, K = 2TUA - BOJTHOBOE YK CIIO.
Amnanoruunas ¢opMmysa OyJeT crpaBeAuBa s JO00T0 TOUYEYHOTO MCTOYHHUKA
rapMOHHYECKOMN BOJHBI.
JIsst IBYX TOYEUHBIX MCTOYHHUKOB (CM. PUCYHOK), PACIIONIOKCHHBIX Ha PACCTOSHHUH
d npyr oT Apyra Ha JIMHWM, TAPAJUICITLHOW KPaHy, OTCTOSIIEMY OT JIMHUUA HCTOY -
HUKOB (1 u 2) Ha paccTosiHuM L, MakcuMyM npu uHTEp(EepeHIInN BOJIH Ha dKpaHe
HAOI0JaeTCsl TIPH YCIIOBUH, YTO Pa3HOCTh X0/Aa Ar BOJIH, MPUXOIAININX B TaHHYIO
TOYKY, KpaTHa JyIiHE BOJHBL: Ar = mA (m=0,1,2,...).
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3apucyiiTe He00X0IMMOE C IKpaHa B CBOM KOHCHEKT JabopaTOpHOIl paboTHhI.
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Ionyunre y npenogaBareisi J0NMYCK ISl BHINIOJHEHUS U3MePEeHHUId.



METOJINKA u IOPSAJIOK N3MEPEHUI

1. IlomBegure mMapkep MBIIIA K BEPTUKAIBHOM 4YEpTE HA JIMHUM CIIEKTpa, Ha-
JKMHTE JIEBYK0 KHOIIKY MBIIIM U, YACPKHUBAsA €€ B HAXKATOM COCTOSIHHMM, IBUTaNTE
BEPTUKAJIBHYIO MOJIOCKY, YCTAHOBHMB YMCIIOBOE 3HAUCHKE JITMHBI BOJHBI A|, B3ATOC
13 Tabauipl 1 11 Bamieit Opurassl.

2. AnanornyHbsIM 00pa3oM, 3aleTMB MBIIIBIO ABMKOK PEryJIsTOpa PacCTOSHUS
MEXy LIENIMH, YCTAaHOBUTE MUHHMalbHOe 3HaueHue d = 1 mm. U3mepspre, uc-
IOJIb3YSl IIKATy HA DKpPaHe, PacCTOSIHUE Xyax MEXKIAY HYJEBBIM U IEPBBIM MAKCH-
MyMaMU U 3alMIInATe B Ta0uIy 2. YBennuuBas d kaxablid pa3 Ha 0.3 MM, U3mMepb-
T€ elle 9 3HaueHUN pacCTOSTHUS Xpax.

3. VYcranaBnuBas HOBbIC YHCIIOBBIC 3HAYCHUS JUTMHBI BOJIHBI A, U3 TaOmuIpbl 1

JUIS Baleld Opuraapl, IOBTOPUTE MU3MEPEHHMS I10 I1.2, 3aIIUChIBas pe3yJbTaThl B Ta-
omuuer 3,4,5.

TABJINIA 1. IlpumepHble 3HAUEHHS VIHHBI BOJHbI (HE IEPEPUCOBBIBATH)

bpuraga 1 2 3 4 5 6 7 8
Al 400 405 410 415 420 425 430 435
A\, 500 505 510 515 520 525 530 535
As 580 585 590 595 600 605 610 615
A4 630 635 640 645 650 655 660 665

TABJIMIBI 2-5. Pe3yabTaThl H3MepeHUi IPU A = HM

d[mMMm]

Xmax[MM]
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OBPABOTKA PE3YJbBTATOB 1 OPOPMJIEHUE OTYETA:

1. PaccuuraiiTe 1 BHecuTe B TaOJIMILIBI 3HAYEHUSI OOPAaTHOTO PACCTOSHUS MEX-
Iy LIEIISIMU.
2. [locTpoiiTe Ha OJHOM PHUCYHKE IpaQUKHA 3KCHEPUMEHTAIBHBIX 3aBUCUMO-

CTEeil CMEIEHHUsI IEPBOr0 MakCUMyMa Xpax OT OOpAaTHOTO PAaCCTOSTHUS MEX]TY 1Ie-
asivu (YKa3aB Ha HUX JIJTHHY BOJIHBI A).

3. JUis Ka)XJ0i JIMHUM OTPENEeNUTe MO TpaduKy dKCIEPUMEHTAIBHOE 3HAYE-
- A (X MAX)
Hue L, ucnonssys popmyny L = — 1 -
AA(—)
d
4. Paccuuraiite cpeHee 3HaUCHHE KCIIEPUMEHTAIBHO NoJydeHHOTo L 1 abco-

JIIOTHYIO OIIMOKY U3MEPEHUIA.
5. 3anuiuTe OTBET U MPOaHATU3UPYUTE OTBETHI U rpaduKH.




Bonpochl 1 3a1aHu 1)1 CAMOKOHTPOJISI 10 padorte 2 4

Yro Takoe BoHA?

Yro Takoe rapMOHHAYECKask BOJIHA?

UYro Takoe amrHa BOJIHBI?

Hanmumwure maremarudeckoe ycioBue Toro, uro ¢yskius f(x,t) omuceiBaer

BOJIHY.

Yro onpenensier popMy BOJIHBI U HAPABIIEHUE €€ PaCHpPOCTPAHEHUS?

6. Hanumure marematnueckyro (GyHKIIMIO, ONPEIETSIONY0 OJJHOMEPHYIO TapMO-
HUYECKYIO BOJIHY, pPACHPOCTPAHAIOUIYIOCS B MTOJIOKUTEIBHOM HAlPaBJIECHUU OCU
OX.

7. UTo Takoe KOr€peHTHOCTh?

8. [aiite onpeneneHne KOrepeHTHBIX BOJIH.

9. aiiTe onpenenenue siBICHNUS HHTEP(EPEHIINN.

10. [IafiTe onpenencHue sIBICHUS TUPPAKITUH.

11.YT10 Takoe BOJHOBAsI MOBEPXHOCTH?

12.Chopmynupyiite npuHiun I roirexca.

13. J{aiite onpenenenue 30H Openens.

14. Hanumure popmyiy Ajig HaNpsS>KEHHOCTH 3iekTpuueckoro nojist dE snekrpo-
MarHuTHOU BoJIHBI (OMB), M3yuaeMoii 3JIeMEHTapHBIM YYaCTKOM ILIOIIA IbIO
dS BOJIHOBOI MOBEPXHOCTH B TOUKE HAOIIOACHMS, PACIIONIOKEHHON Ha paccTos-
HUU T OT 3TOr0 y4yactka. [losicHuTe pucyHkKoM.

15.YTo Takoe pa3HOCTh X0Ja JABYX FapMOHUYECKUX BOJIH, U3JIy4aeMbIX JBYMS UC-
TOYHUKAMHU.

16.I1pu kakoi pa3HOCTH XOJa ABYX BOJH IMPU UX CIOKEHUU HAOIIOAAETCS MAKCH-
MyM?

17.11pu kakoil pa3HOCTH XOJa JIBYX BOJIH IMPH UX CIOKEHUU HAOIIOAAeTCS MUHU-

MyM?
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