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Jdexmug 1
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ONTHUKOU HA3bIBAKOT YYCHHUE O CBETE. B
IPOLECCE UCTOPUICCKOTO PA3BUTHS
ONTHKA HEOJHOKPATHO 3aHHUMAaJIa
TAAUPYIONINE NO3UIUN B IO3HAHUN
OKPY>KaroIIero HaC MUPa, CO3JaHNUU
METOJOB M YCTPOMUCTB I YIIYUIICHUS
KMU3HU YeJIOBEKa. B Hacrosliee BpeMs B
CBSI3U C MOSIBJICHUEM JIa3€POB U
BOJIOKOHHOM ONTHKHU ONTHKA IEPEKUBACT
OUYEPEIHOU ITEPHOJT OYPHOTO PA3BUTHSL.




B cBO€ BpeMs OIITUKA ChIrpalia
PEIIAONIYIO POJIb B IIO3HAHUH CTPOCHUS
aroMa, CTpOC€HHA BemecTna. Jlo cux mop

OITHYECKAs CIIEKTPOCKONUS SBJISACTCA
OJTHUM M3 HanOoaee 3 PEeKTUBHBIX
CPEJICTB U3YUECHHUSA CTPOCHUS CIIOKHBIX
OMOJIOTMYECKUX OObEKTOB, BHOBD
CUHTE3UPOBAHHBIX MAaTCPHUAJIOB,
KOHTPOJIA 3arps3HEHUS OKPYKAIOIIEH

Cpelbl U Op.



B TexXHHKE U TEXHOJIOTHMH, OCOOCHHO B
MHUKPOSJIEKTPOHHUKE, CYIIIECTBEHHYIO POJIb
UTPAOT ONTHYECKUE METOBI KOHTPOJIS 1
M3MEpeHUs (Hepa3pyLIaIe METOObI), a

TaK)Ke TEXHOJIOTUYECKHUE IPOLECChI C

MCIIOJIb30BAaHHUEM CBETA (HaIpHUMED,
doTomTorpadus).



HeMHoro ucropuu. Eiie y 1peBHUX
TIOACH B pa3HBIX (pOpMax CyIIECTBOBAIU
IBa MOJXO0Ja K OpoOJIieMe IIepeaaun
3Heprum oT CoHIIA K 3€MJIE CBETOM:
JINOO CBET NOJIHKEH OBITH ITIOTOKOM YaCTHII
(TUIA JETAIICH IIYJIH, CPEAa HE HYKHA),
100 CBET SBISCTCS CUCTEMOM BOJIH
(aHAJIOTHYHO MOPCKOM BOJIHE,
AKyCTUYCCKHUM BOJIHAM) U JOJKCH
IIEPCHOCHUTD YHEPIUIO NOCPEACTBOM
CpEIBL.




IIepBas HayuyHas TCOpUs CBETa ObLIa
npeaiokeHa Her0TOHOM BO BTOPOU
rnojioBuHe 17 Beka. HbrO0TOH oTCcTanBan
KOPITYCKYJISIPHYIO TEOPHIO - TEOPHIO
MCTCYCHHS CBETOBBIX YACTHII, JICTSAINAX
IPAMOJIUHENHO, COIVIACHO 3aKOHAM
MCXaHMKH. | TaBHBIC apryMEHTHI IJIs
HproToHA - 3TO NPAMOIUHENHOCTD
pPACHPOCTPAHECHUS CBETA, OTPAKCHHUE
CBETA, KAK MEXaHUYCCKMX YaCTHUIL (yTOJI
MagCHUS PABCH YITIy OTPAKCHM ).




[IpoTHB BOJTHOBOW TEOPHUU - ITO
HEOOXOIMMOCTh HAIUYHUS CPEbI - APUpa,
4TO 3aTPYAHSIIO OBl IBUKCHHUE TLIAHET.
IIpenomienue ceera Hb10TOH OOBSICHSLI
PUTSKEHUEM CBETOBBIX YaCTHIL
IPEIOMIISIOIICH CPEAON (CHIIBI IPUTSHKCHHUS
ACVCTBYIOT IO HOPMAJIN), TCOPHUS AAET, 4TO
CKOPOCTBh CBETA B CpeJie OOJIbIIE, YEM B
BO3ayxe. ¥ camoro HeroToHa, 0JlHAKO, OBLIM
ASKCIICPUMEHTAJIbHBIC (DAKTHI, HE
YVKJIAAbIBAIOIINECS B KOPITYCKYIISIPHYIO
TEOPHUIO - KOJIblla HBFOTOHA.



OCHOBBI BOJHOBOM TEOPHUH OBLIH 3aJI0KCHBI
[ FOMreHCcOM (XOTSI OH HE MOXKET CUMTAThCS
TBOPILIOM BOJIHOBOM T€OPHUM CBETA). BCAkui
BOJIHOBOM MPOIIECC XapaKTEPU3IYETCA
IIPOCTPAHCTBEHHO-BPEMEHHOM
IIEPUOJUYHOCTHIO, HO | FONT€HC HE CUMTAal
CBETOBOU UMIYJIbC NEpUoaAuYeCKUM. 11ox
BOJIHOM OH ITOHUMAJ C(PEPUUYECKYIO
[TOBEPXHOCTh, MOJOOHYIO BOJIHAM Ha BOJIE.




N3 upen ' roiirenca HanOONBITYIO IIEHHOCTD
IpEeACTABIISICT OOIIUI IPUHIIMII, HOCSIIUM
€ro UMSI U BbIABUHYTBINA UM JJISI OThICKAHMUS
HampaBJICHUS pacnpocTpaHeHus cBeTa. Ilpu
IIOMOIIU OpUHIUIA | FoureHca J1erko
OOBSCHSJIMCH 3aKOHBI IIPEJIOMJICHUS U
OTpaKCHUS.



OH ACcHUT: Kaxaas TOYKa, 10 KOTOPOM
HOXOJUT CBETOBOE BO3MYIIICHUE, SIBIISICTCS, B
CBOIO O4E€PEb, ICHTPOM BTOPHUYHBIX BOJIH;
[TOBEPXHOCTh, OTHOAIOINAs 3TH BTOPUYHBIC
BOJIHBI, YKA3bIBACT MOJ0KECHHUE (PpOHTA
NEUCTBUTEIBHO PACOPOCTPAHAIOIICUCA
BOJIHBI.




B oTimnyne OoT TEOpHUH KOPIYCKYJI BOJHOBAA
TEOPUS JIAET, YTO CKOPOCTH CBETA B
ONITUYCCKHU 00JIee TUIOTHOM CPE/Ie L, MEHBbIIIE,
4eM B ONTHYECKHA MEHEE IUIOTHOH Vv, . [liis
pa3peIICHUS NPOTUBOPEYHUS HY>KHBI OBLIIM
MPSIMbIE U3MEPEHUSI U, U V,,.



NuaTepdepeHmonabie onbIThl KOHTa 1
DpeHerrss NpOTUBOPEUMIIA MEXAHUCTUYECKOU
TEOPHUU KOPITYCKYJI
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bb110 Takke 0OHAPYKEHO, YTO CBET (MOA00HO
3BYKY) MOKET OTKJIOHSTBCS OT
IPSIMOJIMHEHMHOTO PACIIPOCTPAHEHUS, OTH0AaTh
IPEISTCTBUSA. DTO SIBIICHUE OTU(PAKIIVH,
KOTOPOE B MOJIHON Mepe HE OOBICHSIECTCS
KOPITYCKYJIAPHON TEOPUEH.



JlanpHEeuIee pa3BUTUE BOJIHOBAS TEOPUS
CBETa MOJIyuynia B padoTax Duiepa u
JIoMOHOCOBA. DUJIEP KPUTUKOBAJ TCOPHIO
ucredeHus - COIHIIE UCIYCKAET
HETIPEPHIBHO Y JOJKHO HUCCAKHYTb.
JIOMOHOCOB - CBET €CTh KOJICOATCIBLHOE
IBYLKCHHE B d(PUpe, U IBET ONPEACIICTCS
IJIMHOM BOJIHBI, IPH IIOIVIONIECHUH CBETA
BEC BEIIECTBA HE YBEIINYUBACTCH.
Pa3BuTre BOJHOBOM TEOpUH - FOHT M

OpeHens.




BonHoBas Teopus IPEKPACHO OOBSICHSET
SBJICHUS TU(pakuuy, HHTEpPepeHINH (U
MOJIIPU3AIIMH ), 3aKOHBI OTPAYKCHUS U
IPEIOMIICHUS, U JaKe IPSIMOIMHEHHOE
pPacIpPOCTPAHECHHUE CBETA.



[1Ina nocTossHHAs OOpbOa MEKITY
CTOPOHHUKAMH KOPIYCKYISIPHON U
BOJIHOBOU TE€OPHUU. PEIIarOUN OIIBIT -
3TO MPSAMOE U3MEPEHUE CKOPOCTH CBETA B
cpene. B 1862 rony Dyko nmpousBeln
TAKOH OIIBIT, U OKA3aJIOCh, YTO B BOJIC
CKOPOCTh CBETA MEHBIIIE, YEM B BO3IYXE.
BomnHoBas Teopus nodeauiia TEOPUIO
ncteueHuss. Ho Hackonbko nmpodyHa ObLia

3Ta modeaa’?



Bce nudpakKinOHHBIE ONBITHI B TOM BHJE,
KaK OHHU IIPOU3BOAUINCH CO BpeMeH FOHra
1 OpeHest, ONMUChIBAIINCH BOJTHOBBIM
nidpepeHIaIbHBIM YPaBHEHUEM IPU
NAHHBIX TPAHUYHBIX U HAYAJIbHBIX

YCIOBUSAX
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Bce nudpakKinOHHBIE ONBITHI B TOM BHJE,
KaK OHHU IIPOU3BOAUINCH CO BpeMeH FOHra
1 OpeHest, ONMUChIBAIINCH BOJTHOBBIM
nidpepeHIaIbHBIM YPaBHEHUEM IPU
NAHHBIX TPAHUYHBIX U HAYAJIbHBIX

YCIOBUSAX
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CamMO ypaBHEHHME JIETKO BBIBOJUTCS B
TEOPHUM YIIPYTOCTH CILUIOMIHOMW CPEbl. Ecian
ObI y1aJIOCh HE3aBUCUMO JIOKA3aTh
CYILIIECTBOBAaHHUE CpeAbI - A(Pupa, TO
BOJIHOBASI MEXaHUCTUYECCKAsI TECOPHS CBETA
ObL1a OBl JI0OKa3aHa. /IBa INIaBHBIX
BO3pAKCHMUS - IBH>KCHHE HEOECHBIX TEII, U
HEO00XOAUMOCTH (HM3-3a 00JBIION YaCTOTHI
cBeTOBbIX Koiebanuii ~10" ¢!) BrIcoKoit
VIIPYTOCTH, CIE€AOBATECIBHO, U INIOTHOCTH
cpedbl (Ha ypoBHE CTann). YTO JOKA3BIBACT
HEMEXAHHUCTUYECKYIO IIPUPOAY CBETA.



BoiiHOBas Te€opusa CBETA MOJIyYHIIa
HEOXKUIAHHYIO MOJICPKKY B 00J1aCTH
3JEKTPUYECCKUX U MATrHUTHBIX SIBJICHWUH, B
00JIaCTHU SJICKTPOJAMHAMUKHU,
HEMEXAHUCTUYECKOU TEOpUU MakcBea.
[lyTem, cOBEpILIEHHO HE3ABUCUMBIM OT
KJIaCCUYE€CKOM MEXaHUKM, MATEMATUYCCKUM
0000IIEHNEM ONBLITHLIX 3aKOHOB
JIEKTpOMarueTuiMa MakcBEII OV YMII
OCHOBHBIC VPABHEHUA DJICKTPOJIUHAMUKY, U3
KOTOPBIX OAHO3HAYHO BBITEKAI0 BOITHOBOE

VDPaBHCHUE CBETA.




Ha ombITe OBLIO ITOKA3aHO, YTO
ANCKTPUUYCCKUE U MAarHUTHBIE BO3MYILCHUS
PACOPOCTPAHSIOTCS CO CKOPOCTBIO CBETA,
[IPU 3TOM CBSI3b DJICKTPHUYECCKUX U
MarHUTHBIX COCTOSIHUM TaKOBa, YTO B
IIPOCTPAHCTBE JOKHBI PACIIPOCTPAHSATHCS
3IICKTPOMArHUTHEIC BOJHBI. DTH BOJIHBI,
IPEACKA3aHHBIC TCOPECTUYCCKHU
MakcBeJsIoM, ObIIM Ha OIBITE

oOHapy>KEeHbI [ eplieM.



B u3oupyroiien cpeae

PACOPOCTPAHSIIOTCS DJICKTPOMArHUTHBIC

BOJIHBI; N®3MEHEHUE CKOPOCTH
IBHLKYIIETOCS SJICKTPOHA (a ABYKCHHUE
3apsaaa HoJ1 IEUCTBUEM CHUJI BCETra
YCKOPEHHOE) MOKHO pacCMaTpPHBaTh KAk
OCJIa0JICHUE UJIM YCUJICHUE
AICKTPUICCKOTO TOKA; OHO
COIIPOBOXKAAETCS OCIa0JICHUEM (HIN
YCUJICHUEM ) CBSI3aHHOI'O C JBHIKYIIIMMCS
AIEKTPOHOM MAarHUTHOTIO ITOJIS.



M3MeHEeHnEe MAarHUTHOI'O HOJIS
MHAYLAPYET B OKPYKAIOIIEM
IIPOCTPAHCTBE IIEPEMEHHOE
AICKTPUUYECKOE MOJIE, KOTOPOE 00pa3yeT
BOKPYT C€0s1 CBO€ MAarHMTHOE II0JIE U T./I.



CBET - DIICKTPOMArHUTHAs BOJHA. JTO
OO0BICHSIIO U B3AUMOJICHCTBHE CBETA C
BEILICCTBOM: IBHKCHUE 3aAPSKCHHBIX
YaCTHUI] - U3TYUYEHUE CBETA; IOTJIOIIECHUE
M PACCESHUE CBETA - 3TO B3aUMOJACHUCTBUE
3JIEKTPOMArHUTHOU BOJIHEI C
3apsKCHHBIMY YaCTUIIAMU BHYTPH aTOMa.



BoJitHOBas Teopus CBETa Ha
3EKTPOMArHUTHOM OCHOBE K KOHILY 19
BEKa OblJIa JIOKa3aHa, OTHAJ0 ITIaBHOE
Bo3pakeHre Hbpr0TOHA 0 HEOOXOAUMOCTH
3dupa 118 MEXaHUYCCKOM BOJTHOBOM
Teopun. Kazamock Obl, 3TO
OKOHYATEJIbHASI 100e1a BOJIHOBOM
TCOPHHU.




OnHako HOBBIE (DAKThI M OCMBICIICHUS
XOPOILIO U3BECTHBIX (PAKTOB I10
B3aMMOJCHCTBHUIO CBETA C BEIICCTBOM, a
MMCHHO JaBJICHHE CBETA, XUMHUYECCKOE
ICHCTBUE CBETa (HaIIpuMEp, BhIIBETAHUE
TKaHU, KOTOPOE UACT MOCTECIEHHO),
00103 DEKT, IOTTOIICHUE CBETA,
paccesiuue, QIayopeCICHIINS, HATPEB U TIP.
IIPUBEJIU K TOMY, YTO TUIIOTE3a O
KOPIYCKYyJaX - KBAHTaX CBETA - IOJIy4yuJia
HOBO€ Pa3BUTHE.




B camom Hauase 20 Beka Makc I1maHk,
paccMarpuBas U3Iy4YCHHUE HAarpeToro Tena,
CJICJIaJI 3aMEYaTCIIbHOE OTKPHITHUE.
OKkazanock, 4YTO CBET MOKET HOIIIOIAThCS
M M3J1y4aThCs JIMIIb BIIOJIHE
OIIPEICIICHHBIMY ITOPLUSIMHU DHEPIHH,
Ha3BaHHBIMH KBAaHTaMU:
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B 1887 rony I'epir oTkpsL1 poTodPPekKT,
KOTOPBIN JI€TaJIbHO OBLI U3yYCH
CTONETOBBIM. DHEPIUsl BBIOUTHIX
3JCKTPOHOB HE 3aBHCHUT OT
MHTCHCUBHOCTH, & ONIPEACIISICTCS JINIIb
4aCTOTOM (AIMHOM BOJIHBI) CBETA



KpacHas rpanuna dorosddekra. Her
OOBSCHEHUM CO CTOPOHBI BOJTHOBOM
Teopur. JUHINTEWH B 1905 rony
OCTPOMII TEOpHI0 POTOAI(D(DEKTA,
COIIACHO KOTOPOHU CBET - 3TO IMOTOK
4aCTHI[ KBAHTOB WJIH (DOTOHOB C YHEPrUCH
hv kaxxgoro, cienoBaTenbHO, YHEPI U
BBIOMTHIX JICKTPOHOB NPONOPLIMOHAIBHA
4acTOTE CBETA, YTO U UMEET MECTO Ha

OIIBITC.
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KBaHTOBBIM XapaKTEP CBETA MOXKHO
HAOII0AaTh BU3YaJbHO - OMBITEHI
BapunnoBa (Majible MHTCHCUBHOCTH B
3aT€MHEHHOMU KOMHATE, T.K. B TCMHOTE
IJ1a3 UMEET YPE3BBIYAMHO BBICOKYIO
qyBCTBUTEIBHOCTh, HAOIIOIACTCS
IPEPHIBUCTOCTh MOTOKA, (DIIYKTYyaIlvH,
IITYMBEI).



HMTak, cCHoBa BO3pOoanjIach UJIies
KBAaHTOBOM IIpUpoAbl cBeTa. Ho 310 HE
OBLJI0 BO3BPAaTOM K HBIOTOHOBCKHM
IpEeACTABICHUSIM. JTO ObLIO
(GOpMHPOBAHHUE HOBBIX, 00JIEE IITYOOKHUX
U CJIOKHBIX OoHITUUN. Hamuio
IPOTUBOPEUHE, KOTOPOE HE
YKJIaJbIBACTCS B HAIILy CUCTEMY

ITPUBBIYHBIX TTOHSITHUM.



Kaxymuecss HenpeoaoJIuMbIMU
BHYTPCHHUEC IPOTUBOPECUMS ObLIN
oOHapy>keHbI Ha mopore 19 - 20 BexkoB HE
TOJILKO B CBE€TOBEIX SIBJICHUSIX, HO U B
CBOMCTBAaXx BEIIECTBA; Macca Tell
0Ka3aJiaCh 3aBUCAIIEH OT UX CKOPOCTH,
NOTPEOOBAICS MEPECMOTP MOHATUI
IIPOCTPAHCTBA U BPEMCHH.



C 3TOM TOYKH 3PEHMS BCKPBHITOE B UTOTE
PA3BUTHS ONTHUKH 'HEOPEOAOIUMOE"
IIPOTUBOPEYNE BOJIHOBBIX 1
KOPITYCKYJISIPHBIX CBOMCTB CBETA - €CTh
HOBOE€ BBIPAKCHUE JUAICKTUKH
IIPUPOJIbI, PEAILHOIO €AUHCTBA

IIPOTUBOIIOJIOKHOCTEM.



YIIPOIICHHBIE MEXAHUCTUYCCKUE
IIPECACTABICHUS KIaCCUYCCKON (DUBHUKU O
HEIIPEPBIBHBIX BOJIHAX M YaCTHUIIAX,
SIKOOBI HCKJIIOYAKOIIHUX IPYT Ipyra, B
INEHUCTBUTECIBHBIX SIBJICHUSX IIPUPOJIbI
VKUBAKOTCA OJJHOBPEMEHHO.




DTO HEIPUBBIYHOEC 11 HAC

IIPOTUBOPEYNBOEC €AUHCTBO

CBUACTECIILCTBYET TOJIBKO O
HEIOCTATOYHOCTH ¥ NPUMHUTHUBHOCTH
Hallle MEXAaHUCTUYECKOU KapTUHHL.

Marepus 1eUCTBUTEIBLHOTO MUPA
OCCKOHEYHO CJI0XKHEE YIIPOIICHHBIX
MeTaPU3NYEeCKUX 00pa30B, BO3HUKAKOIIHNX
y HaC B CWJIY IIPUBBIYKH U JJIUTECIBHOTO,
OOBIJICHHOI'O OMBITA.




CyIIeCTBYIOIIMM MAaTEPHUATIBHBIA MU -
IABYDKYIASICS MAaTEpHs - IPEICTABISICTCI HaM
B IBYX OCHOBHBIX (DOpMax - KaK BEIIECTBO U

CBET (AJIEKTpOMAarHuTHOE I110Ji¢). BemecTBo
BO BCEM CBOEM MHOIro00Opa3uu COCTOUT U3
3JIEKTPOHOB, IPOTOHOB ¥ HEUTPOHOB.
BemiecTBO Ka3ajgoch 00jiee HOHSITHBIM, YeM
CBET, KOTOPBIM OJHOBPEMEHHO OOHAPYKHUBAJ
CBOMCTBA BOJIH 1 yacTuil. CBeT Bcerma
OTOXKIECTBIAIICS C NBMKeHueM. OTHaKO
(pr3MKa BIOJHE IIPUMHUPSIIACH C
"ToKOAIIIUMCS'" BEIIIECTBOM.



OHAKO C TOYKM 3PCHUS JUAJICKTUYECKOTO
MHPOBO33PEHHUS Takas (hpopMa MaTEepHH,
JIUIICHHAS JIBYKCHUS, YUCTasT A0OCTPaKIIMSI.
OHa AeUCTBUTEIBHO OKa3ajlach TAKOBOU, KaK
7TO MOKAa3aJId COBCEM HECOXKXHUAAHHBIC U
YIUBUTECIIBHBIC ONBITHI, IIPOBEIACHHBIE B 1927
roay. beio oOHapyKeHO, YTO MOTOK
3JEKTPOHOB, IPOTOHOB U MOJIEKYJI, BCTpEYas
MaJIbI€ OPEISTCTBUS U OTBEPCTHS, JACT
TAKHUE K€ OTYCTIIMBBIC TU(PPAKIIMOHHBIC
SABJICHUS, KaK U CBET, T.€. 00JIalaeT TEMH KE
OCHOBHBIMHU CBOMCTBAMM BOJIH.



Takum 00pa3om, ¢ MEXaHUKOU CIIYYHUIIOCH TO
K€ caMoe€, UYTO C ONTHKOU - JTydeBas
(reoMeTpHYECKas) ONTHKA — BOJIHOBAS
OIITHKA (MaJIbIC pa3MEphbl); MEXaHUKA
HproToHa Obuia "11ydeBOM MEXaHUKOM'', HO
OTKPBITHS HAILIETO BPEMEHH (B
MHKPOMACINTA0€) MOKa3aJiv, 4TO 3a HEU
CKpbIBaeTcs 0oJiee o0mias "BOIHOBAs
MEXaHHUKa' .



He cinenyer, oqHaKo, OTOXKACCTBISTDH ' BOJIHBI
BEIlleCTBA' ¢ BOJIHaAMM cBerta. Ilpupoaa ux
pPA3JIUYHA - CBET - 3TO 3JICKTPOMATHUTHBIE

BOJIHBI.

Marepus, T.€. BEIIECTBO U CBET,
OJIHOBPEMEHHO 00JIaJat0T CBOMCTBAMHM BOJIH
M Y4aCTHUIl, HO B IIEJIOM APTO HE BOJIHBI U HE
4aCTHUIBI 1 HE CMECHh TOTO U Apyroro. Hamm
MEXaHUYCCKUE MTOHSITUS HE B COCTOSIHUU
IIOJIHOCTBIO OXBAaTUTh PEATBHOCTD, IJIS 3TOIO
HE XBaTaeT HAINISIAHBIX 00pa30B.




dopmaibHasg MaTEMATUYECKAsA TEOPUS CBETA, XOTH
M HE BIOJIHE COBEPIICHHAA, B HACTOAIIEE BPEMS
CYILIECTBYET, OHA CO3/1aHa /{[MpakoM U 0OXBaTbIBAET
IIOYTHU BECH KPYT U3BECTHBIX ABJICHUU. B
4aCTHOCTH, HA OCHOBAHHUM 3TOH (DOpPMaIbHOM
MAaTe€MaTU4e€CKOM TEOPUH cBeTa Jlupakom ObLIO
IIPEJICKA3aHO, UTO B CUJIBHOM DJIEKTPUYECKOM
10JI€, KOTOPOE peaaTn3yeTCsl BOIM3H aTOMHOTO
SApa, CBETOBBIC KBAHTHI C JJIMHAMH BOJIH HE 00JIce
0,001 HM MOryT pacnazarbCs Ha IBE
IIPOTUBOIIOJIOKHO 3aPAKEHHBIC YACTULIBI -

3JIEKTPOH U ITO3UTPOH.



T.e. cBeT mpeBpalaeTcs B BEILIECTBO, BO3MOKHO
1 00paTHOE MpeBpalleHrue. JTO NpeICKa3aHue
OJIecTsle MOATBEPANI SKCIIEPUMEHT NpHU
00JIy4eHUM CBUHIIA Y-KBaHTaAMHM.



Hcropus uccinenoBaHus CBETA, €I0
IIPUPOABI U CYIITHOCTH JIAJIEKO HE
3aKOHYCHA; HECOMHECHHO, YTO BIEPEIH
HAYKY *KAyT HOBBEIC OTKPBITHS B 3TOH
00JIaCTH, UTO MBI OIMKEe OAOMIEM K
NCTHUHE, a TEXHUKA 000raTUTCS HOBBIMU
cpeacrBaMu. K Hanbonee
PEBOJIIOLIMOHHBIM JOCTUXKEHUAM 20-T0
BEKa B 00JIACTU OIITHKH - DTO, KOHEYHO,
CO3JaHHE JIa3€POB U pa3padOTKa

BOJIOKOHHO-OIITHYECKHUX TEXHOJIOTHUH.



YpaBHenusa MakcBeJuia 1
N30TPOITHOI0 OJHOPOIHOIO
HE3aPAKECHHOI0 TUIICKTPUKA

€, U - CKAJAPHI , E=const,
n=1, p=0, j=0
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CkajisipHbIe BOJIHbBI

e [[mockue BOIHBI
* Cepudeckre BOIHBI

o [lunuuapuyeckre BOJIHBI



I1;10CcKHeE BOJIHBI.

PaccMOTpUM BOJTHOBOE YPaBHEHUE:
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