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1. BBeJJ:eHHe 

••• Koma • HH6yn~> MOHax 1"pynomo6Hswit 

Hait.ll.er Moil 1'J)Yll. ycepwmK, 6e3~>tMliHH~>~i'i, 

3aCBeTHT OH, KaJC ll, C80l0 11a.1.1na.ny • 

11, nblllb BeKOB OT XapTHH OTpl'IXH)'B, 

0paBLI,IIBble CKa3allbll nepenHWeT, . 

A.C.flyun.tm 

Hcroprn~ pa3B11TIDI cl>HJHKH, KaK H HCTOpH.S! HayKH soo6we, He o6ownacb 6eJ 

HCTHHHO JJ:pa.V!aTH'·IeCKHX co6om1H:. He c.ny<:~aHHO Bbf.!l:a!OE.UHi-i:CSI <j>HJHK COBpe)oioi~HHOCTH 

51.5.3e.Tib.ll:OBH'-l., OOCB.>I.THBlllHi-f CBOIO OOCJieJlHIOIO KHHry pa3BHTHIO cospeMe~IHOH <j>HJHKH, 

Ha3Ba..1 ee" L{pa.VIa Hll.ei-i: B 003HaHHH npHpOJlbi (ttaCTHUbl, OOJISI, JapSUJ.bl)" (I]. B KHHre 

E.M. I<Julyca ee asrop OHilleT: "PaJBHTHe H,Uei-i:, CBSIJaHHbiX C TeopueH BOJ1H H Ksai-ITOB, 

60pb6a 3THX KUei-f B npouecce HX pa3BHTIDI" - Oll.Ha H3 Ca\lb!X JaXSaTb!BaiOWHX H 

D.paMaTH<teCKHX crpaHHU HCTOpHH <j>HJHKH" (2]. Ho Ja K3.)KJ:(Oi1: H,AeeH CTO}i.il ee asrop -

y<:~eHbiH, no3roMy Ja JJ:pa-.toH u.ueH cKpomaercJI ,npaMa 'leJIOBe<teCKHX cy,ne6. Tenepb 

MO)KHO TOJ1bKO npe,[(OOJiaraTb, 'ITO HCOb!Tbl!3a.rJ: <Dapa;::(efi:, ,!lOrMb!BaBWHfi:C51 flO 

peJyJlbTaT<L\t CBOHX HCCJ1ell.OBaHHfi 0 CyuteCTBOBaHHH 3JteKTpoManmTHbiX BOJlH. Dy~l.H 

yBepeHHblM, tJ.TO HC 6y.ner OOH51T COBpeMeHHHKa\fH, OH CBOIO H,ACIO 06 3,1eKTpOMai<U1THblX 

BOJIHax H3JIO)KHJI B OHCbMC, KOTOpOe B 1832 r. OT.Llful Ha xpaHCHHe B apXHB KopOIIeBCKOrO 

o6wecrsa. 3Tor KOHsepr 6otll scKporr a 1938 roll.y. B nHCbMe coo6wanco cyrb ero 

OTKpblTIDI: 

3JleKTpHtteCKa51 HHlt)'KUIDI pilcnpocrpaH.>t:eTCJI OOD.06HO BOJlH<l.\f C KOHe<tHOi-f 

CKOpOCTbiO; 

CBeTOBble 51BJICHIDI He QT,1H'Ia!OTCSI OT .siR'lCHHi-f 3,1eKrpnqeCKOi1: mut)'KUHH. 

TeM ca.VIb!M oH npe.ncKaJart cywecrsosaHHe 3neKrpoMarnHTHbiX sonH. 

na H .apyrOf! niTaH cl>HJHKH ,U:+::.K. MaKCBeJUI He ,[(O;t,:HJl JlO rop:Kecrsa cBoeH reopHH, 

B KOTOpoH nPH ero )KI13HH HH O.UHO 113 OCHOBHb!X ee OOJ10)KCHI1H He 6biJ10 nO.iJ,TBep~eHO 

OObiTO)oL MacrHTbte cl>HJI-IKH OTHeCrtHCb K reop11H c HenosepHeM. Cso10 cospeMeHHYIO 

LIHcpcpepeHUHa.lbHYIO cpopMy ypasHCHIDI MaKcsesma nony<:~HllH s pe3y.1brare pa6oT 
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feHpHxa fepua H Omme.pa XesHcarwa, KOTopodi, KCTani, TO::Ke He Harne-1 AOJtJKHoro 

npH3UaHllil B cpe;J.e CBOHX: COBpeMeHHiiKOB (3), HeKOTOpbte }"--CHble, He OUCHCHHbiC no 

.IIOCTOiiHCTBY COBpeMCHHHKru.m, B OOiiHOft Mepe OUCHCHbl OOCJieJ.(ylOWii.\U1 OQKO;lCHWIMii 

yqCHb!X:·¢H3HKOB. K HliM B nepsy10 04CpC.ll.b HC06XOAHMO OTHCCTH BbtuaiOUlCfOCll 

aBCTpHHCKOrO <jm3HKa TI. 60ilhUMaHa (4]. 

MHome JaMeqaTenbHhie yqeHhie 6omw npHJHaHoJ npu ::KHJHH. He Ja6btTh! 

fiOCJle.UOBaT\!Jlli!>U(. 0H11 yBeKOBC4CHbl TeM, 'iTO B HX: 'l.CCTb Ha3BaHbl ¢111W·IeCKHC 

KOHCTaHTbl H JaKOHbl ¢H3HKH. I1.\1CHa MHOrHX Jlpymx: KaHy,lH B fleTy. }hill, 00 

npCH.\tyll.(CCTBy, CT:l..li-! )!(CCTKHe CTOpOHHHKii KaKOii - rm60 TeOpHH, He HaWCJ.(WCii 

OO..'l,TBCpJ+:.UCIHc;J B JJ:aJlhUeHme~t. Ho 3JlCCb eCTb 3!IaMCHaTCiibHblt:: HCK.liOlf.Cmt~. 

KnJCCH'IeCKHft npe.n:cnsme.,lb .\1exaHHUHJMa P.f.Knp.uo¢, C'IHTaswufl 33Jla'-!eft ¢H3HKH 

06bS!CHCHHe BCCX OpHpOAt!biX SIS..1CHH\1 Ha OCHOSC JaKOHOB MCxa:ntKH, BHCC 

cywecTseHHbtlt nKJta.n; s uccne.aosaH~-U~ ::~ncKTpo~mmennMa, TeopHIO J!HcjlpaKUHH, TeopuiO 

TCTLlOBOrO HJJl)"'teH\-c;!", KHpXrO<j} sse,1 OOtLSITHC "a6COIIIOTHO 'l.CpHorO Te.>a" H rtpCJ..!;10;tCH...1 

ero Moae,lb [5}. Tipo6neMa HJJ1)'"4CHH5! '!epHoro Te.'la H ee pa3pa6oTKa npnsena s 

KOHC"'HO!>I HTOre K C03.U<l.H1110 KsaHTOBOli MCXaH11KI1 (6]. 

K 4HCJ1Y HeJacny::KCHHO Ja6biTbiX )"'tCHblX npHH<l.U.HCa\HT HCMCUKHft ¢mHK '3.KJf.. 

llo!>tMC.no, 'Jbe mtll no npasy .uo.'lacHo c·ro>~Tb p>~.lOM c mteHe.\ot Yi.f. na~t6ep-ra. Yhteuuo 

JlOMMC.'lb Bb!BC,l ypaBHCmte pacnpOCTpaHCHID! CBCTa B BClUCCTSC, KOTOpOe npH 

Onpeite.'lCHHblX )'C!l0Bl151X. nepCXOlUff B 113BCCTHbllt JaKOK .'1a\t6epra, C"'HTaBUBlfiC~ 'I~ICTO 

3l.tnHpWtCCKHM. 

2. 3aKoH Jla:tt6e()Ta H ypasHeHHl'l Jlo:H:tteml 

3aKOH Jla\t6epTa )'CTal!aB.;1HSaeT 33BHCI1~10CTb H3MCHCHH5! CI-L1b! CBCTa CBCTstlUHXC~ 

OOSCpXHOCTCii /(&) OT HanpaS..lCHIDI & , B KOTOpOM npoH3BOIHiTC51 Ha6,'1lO;le!-iHC. B 

4JOTO~!CTpHH BBO!lHTCl! nOHS!Hte rtOsepXHOCTHOft 5!pKOCTH ~L'II1 npOCTO llj)KOCTH 

npoTSIJKCHHblX HCTO'-IHHKOS 8(&). TIOBCpXHOCTHru:! SipKOCTb 8(&) xapaKTep113)'eT IIJ:ly<!Ctnte 

CB(:TSIU!CfKSI OOBt:pXi!OCH! 8 .Uaf!HO~\ ftanpaB.1Cf!HH, onpe,rre...1stC~I0~! )'f.l%1 E C HOp~!<L!hlO 

K B<>l6pamiO~lY y<mcn:.y noeepxHocrH cr. x~pdKTep tnMeHCHH>I l!pKOLllt 8(&) 6y.:.tcT 

3a!H1CCTb OT CP.OI!CTB ca~IQ)! nosep.\HOCTH H OC06<::HHO OT TOIU, l!il:!>ICTC>I .111 Of!<'. Lla;(KO\i 

OUI! )>.1(\TOflOii, 06,U;iaCT illl (H;a CrtOC06HOCTbiO Ca~ta H3,1)'"13Tb (BeT, Hr'Oll)'CK<lCr 11:11! 
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OTpa::KaeT nanammee Ha Hee 113Jl)"'teHHe. Bo MHOrnx Cll)"!MX MOJ+:.Ho noKaJaTb, 4TO 

SipKOCTb Ma,10 JaBHCHT OT Hanpaa.1CHI1SI H3.1}"--CHH51. B 3TOM C.'l)"'ae Mbl HMCCM lleJlO C 

HJOTpOfiHblM HCT04HHKOM H3Jl)"'CHIDI. EcnH Ha CBeTSJWefiC51 nosepxHOCTH Bbl;l.e.lHTb 

rL'lOil.(aJtKy CJ, TO B HanpaBJtemm & Ha6JJIO,f\aeTCSI CJ.Lla CBeTa /(&), TOr;ta SipKOCTb 8(&) 

Ot!pC.UCJlllTCSI Sbtpa::KCHHCM 8(&) = /(8)/cr COS&. ,ll.llSI H30TpOnHblX HCTO"'HHKOS 11311}"--CHIDI 

f(&)= / 0 COS& , / 0 • CHJla CBCTa S HanpaS..'lCHHH HOpMa.rtH K OOBepx.HOCTH rt!lOil.(<UlKH cr. 

(OOTHOWCHHC /(&)= / 0 COS& nO.H)"'HJlO H<l3BaHHC JaKOHa JlaM6epTa ( 3aKOH KOCHH)'COB). 

Op11 SblrtOJIHCHIIH 3TOro 3aKOHa Mbl HMCC!>I .UCJIO C nmf>¢)'3Hb!M H3.H)"'tCHIIeM H.lll 

JlHcjJ¢yJHbN OTpaaceHHC!-.1 B COOTBeTCTBHH C TCM, 1\~ICeT J1lt MCCTO HJ.;l)"laiOil.(asi IL'lH 

OTpaJ+:.atOWasi nosepxnOCTb. 

3aKOH na,\t6epTa y 06bl"1Hb!X. HCTOl(HHKOB BbtnOJIHSieTCSI JIHWb npH6;uoKCHHO. Dptt He 

O"'C!Ib TWaTCJibHblX Ha6,110J.(CHHSI.'( CO!IHUC Kaa\eTCSI Ha~t rL10CKH.~I lUlCKO~I paBHO~tepHoli 

>1pKOCTH, OOl'OMY 4TO OOBCpXHOCTb CQ,lHUa 113Jl)"'taeT flO JaKOHy, llOBO,lbHO 6.'1113KO!>IY K 

JaKoHy JlaM6epTa. 6yrep ::'JKcnepHMCHTa .. lbHO yCTaHOBILl, 'iTO HpKOCTh CO,l!IU.a HCC!\O.'IbKO 

nauaeT OT UCHTpa K nepe¢epHH (7]. ll.aH a6CO;liOTHO "'CpHOrO Tt!."Ja l\3JI)"'taTt!.lb!lasi 

cnoco6HOCTb pasHa nornowaTC;lbHoft cnoco6HocTH, a paaHOsecHoe H3Jl)"'-!CHHC 

HJOTponuo. C1e.u.osaTe..1oHo, ero HJJl}"--aTe.lhHasi cnoco6noCTb omtuaKosa 110 SCC~I 

nanpas.aemtSIM. 3-ro OJHa'-!aCT, 'ITO tt3JlyqaTe.lbHM cnoco6nOCTb a6coJtiOnto "!CpHoro Te,la 

OOJl.'-!HH~CTCSI 3aKOHY JlaM6t::pTa. 0pH. TCIUIOBOM H3.ri)"'CHmt OHa COI;Ii\a!laCT C 

nosepXHOCTIIOft SlpKOCTblO Te.aa. 

Ten.aosoe paBHOBeCHoe HJJl)"'CHHe nOJJ.4HH~eTc~ JaKoHy K11pxro¢a. 8 o6we~t sture 

3TOT JaKOH qJOpM)'.'IHpyeTCll cnC.Il.)'lOllU\M o6pa30M. 0ri!Olllt::HIIC HCli)'CKaTe.:lhiiOii 

COOC06IIOCTH TCHa Etv K ero nomoutaTe.'lL>HOi'! cno~:o6uocnt A(V }{B.'!>ICTC~ 

. )'HHBepCa.lbHOfl ¢ym;:uuelt "'aCTOTbl HJ..'l~CHH~ H TCMrtepaT)'pbi TeJJa paBHOii 

H.cnycKaTCJibHoft cnoco6nocru a6co.'l!OTHO "'epuoro Tena etv· T.e. eti)=E(viA(I)· 

Tena, pasHOMepno pacceHSaiOUlHC nanaiOWHi'l cseT so see cropomJ lh!JaBJtcH.\tO OT ero 

Hanpa1L1CHHH, H33b!BaiOTCll a6CO,"'IOTHO MaTOBbl!>\11. }];1st HCllp03p<!'lHO!'O TCJia ~HepntSI 

na.uaiOlUt::I"O H3:1)"'-ICHHSI paSHa C)0-I~IC :;mepruft llOIJIOll{CIHIOfO II paCCCil!!HOro lll.'lY"'C!Ill>l, 

11, c,le.aosaTe,lbHO, .U.1SI a6coniOTHO ~t;nvsoro rena nomoutaTe.:n.!lilli cnoco6uocrb l!C 

JaBHCHT OT Hanpaa1CHI!H. EC,1H llOrJIOlltaTCJibiiU~ CIIOC061!0nh TC:Ia HC 1<lBlt<:l!T OT 

HanpaB/It::fH!SI na.:taiOUlC!"O li);!)'lCHHSI. TO B COOTBCTCTSHU C 'laKOH0,\1 K!!puo¢<1 n.:JI:!OilOI! 
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HJ.,l)"ieHHe a6cOJUOTHO !>!aTOBblX. ten C,le}lyeT JaKOHy Jla.M6epra. 3aBHCHMOCTH ~pKOCTH 

paCKa'1CHHhiX. ymepo.11a H BO!lh¢pa\la WlJI Bf.UIJIMOfl 06J1UCTH li3Jl)"ieHH~ C ).l.JlHHa~Hi B0,1H 

0,47 H 0,66 MKM OT yma Ha6i!JOLteHHl! Opi!Be.UeHbl B [8]. 3KcnepHMCHTa'lbHble peJy.'lbTaTbl 

HCC:Ie.lloBaHrn~ ymosoro pacnpeAeneHllil H1..1:fieHml pacKa.;J.eHHOfi Merarum'l.eCKoli 

fLlaCTHHKH C TOHKO MatHpOB3HHOii ITOBCpXHOCTb!O npt!BCl{eHbl B [9]. HC3H3t{l!Te;1bHOt! 

OTK..lOHeHHe OT JaKOHa Ha6mo.uaetCl! 1L151 YL10B C, 6flH3KHX K 90'). 

8 {9-13]. KaK I{ B ltpyrnx. MOHOrpa¢11.\IX. H Y'IC6HHKa.x., JatparnsatOtUHX. B TOfi HlUI 

J.IHO!l ¢op!-!e BO!lpOCb! t!JotOMetpJ.IH 11 CB513aHHblfl C HCH JaKOH Jla\t6epta, HC yKaJaHbl 

npH4HHbl roro, no'l.e!>ty H3.Hyt!CHHC O.i.J.HHX CBeT51W.HXC51 ten .UOCT3T04HO XOpOWO 

riOl1411H.SICTC)l. 3TOMy JaKoHy, a llPYr11X f!CT. 3aKOH JlaM6epta 11011Y'UVI CTatyc 

3~tnHpHt{CCKOf0 JaKOHa, KaK OCHOBaHHblH Ha Ha6J1!0ltCHJ.I.\IX. ABTOp UeJTOf! Ct:pH11 

npeKpaCHbtX. )"'e6aHKos no ¢H311Ke .U..1~ BbiCW11X y~e6ubtX. "3ase.uetmH flonb P.B. 

yrst:p:t<;:laer: " flponOpUHOHaflbHOCTb MOlUHOCTH 113,1yt!CHI1~ B HanpaMeHUI1 S KOCHHycy 

yma S (JaKOH Tia!-t6epra, 1760 r.) MOA<HO 11011)"-H!Tb TOJlbKO H3 Onblta" (9}. B ltaHHO.\t 

C.l)'Yae. KOHe<fHO, He H.[(eT pe<Ib 06 113Jlyt!CHI1H a6COJl.tOTHO 4epHOrQ Te.na U a6COJl.tOTHO 

MaTOBb!X TCH 11 nosepXHOCTCfl. TaKOBa H COBpeMeHHOJf o6menp11H~Ta5f TO'IKa 3pCHH51 Ha 

JaKoH J1a,t6epra. 

Cnpase.u..'lHBa 1111 OHa? B 1880 fO.Uy 6bli1a Ony61lHKOBaHa CTaTbH HCMCUKOrO ¢mHKa 

J1o~l~IC..151 3.K.B. " 0 ¢moopecueHUH11" [ 14 ]. B :;~roH. cratbe JloMMCJib .11aer Bb!BO.U 

ypaBHCHHSI, OllHCb!BaiOlUCfO 1131l:fiCHHC ¢moopeCUCHU11H 11 HarpCTOfO TeJla, 11 110K33b!BaCT, 

npH KaKHX YCJ!OBI1SIX 3TO ypaBHCHHe nepeXO)..(HT B JaKOH Jla~16epra. 

l.J:TO 1138CCTHO 06 3TO!-I yt!CHOM? 3yreH JlOMMC..lb pOU!-tilC.\1 B !837 fOlly, B 1858 fOi.(y 

OKOH4fU1 MiOHXC!ICKHif YHHBepCHTCT, B KOTOpOM 11 pa6ora.il. 8 1868 6btn Ha3Ha4CH 

upo¢eccopo~1 3roro yu11sepc11rera, a aeJauomo no CMeprH ( 1899 r) • era peKTopo~c 

OcHOBHble . pa6otbl JloMMC..1)1. OTHOC.IITCSI K onti1Ke, OH HCCJIC.U0B3.11 SIB.HCHJ..f..\1 

Hflteprf:lcpeHUH11, .UH¢paKUH11 11 .UHCnepC11H CBeTa, a TaK)!(C )l.S..leHI-UI Jl.!O~tH:HecueHI.UU-1 

[ J 5]. B "Hcrop1111 ¢11JI1KH" [ 16] H~teerc.11 yno~mHaHHe o Ht:)ol KaK pe.:.taKrope rpypos 

tl>pay1-1ro¢epa. Ccb!JlKH Ha ero pa6otbl no .'ltO~HHiecueuuuu MO)!(HO HaHn! B Mottorpa¢~m 
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Hcc:lc.Uoaam:>~ OIIHI'lCCK~Ix !<S.le!ll!i"t H 3aH!<TI1C onti1Koi\ )..1.:!.11 floM~1e.·151 lit:: 6bt:1o 

C.!Y'l:.tll!!bl.\1. nepHaJ! JtO:IQBHH<l XIX BCKa xapaKTepmycTC.\1 KpynHeflWH.\IH OTKpb!TH)!.\{H 

-! 

:fiCHblX. no $HJHKe OnTH.'IecKHX ~BJtCHHH, npHBC.llWHMH K fl0.1HOMY npH3HaHHJO BOflHOBOfi 

reopHH csera. Ha.<ta.n:o seKa • pa6ora lOHra 1801 r., a KOToport Hai.WlO ofuxcaeaHe 

l!B..'ICHHC HHTepcpepeHUHH CBeTa [18]. 0rKp'blrHe H yCTaHOBJICHHe 33.KOHOMCpHOCTCfi: B 

XBJtCHHXX. non~pHJaUHH orp~eHaoro csera H ofuxcHeHHe .asoHaoro ~yqenpeno~1CRHX 

6but0 c.aenaHO Mafl!OCOM B 1808 r. [l9]. Ilo3,[(Hee (1815 r.) n.Ep!Ocrep B 6necTXUU.f.X 

3KCnepHMCHTaX. ycraHOBWI CB~3b yma nonHOfi: fl0Il.51pH3aUHH C nOKaJaTeJleM 

npe.noMJteHH~. <I>peaenb BMeCTe c Aparo Hccne.nosan mrrep$epeHUH!O noru~pH30BaHHbiX 

n)"ieH caera H o6Hapy)!(WI, 'fl'O JI)"·IH ca&ra, no;rnpu3oaaHHble so BJaH.'l:HO 

nepnCHJUiKynllpHb!X. rutOCKOCTl!X., HHKOf.D.a He HHTepclJepHpyiOT [20}. 

Hosy10 BOflHY HCCJ1C.ll0Ba.HHfl Bbi3B3J1H pa60Tbl ¢lpeHeJUI nO BOJlHOBOH teOpHH CBeTa, 

BbHIOflHCHHbiC B 1815 r. [21}. 0HH ~BfUIHCb nepBbL'l:H H3 cepHH pa60T, llOilHOCTb!O 

p33BCH4aBWHX. KOpnycKyn~pH)'IO TeOpHIO B TCt{CHHC HCCKOllbKHX. net. TeoperWteCKHC 

HCCJlCllOBaHWI B!IIDIHHX .llBH)!(CHWI te.rt, HCIT)'CKa!OU.lHX 3B}'K, 6bL1H Bbin0;1HeHbl IJ:OMCpDM 

s 1842 r .. OH c¢opMy.1aposa.rt xoporno HJBCCTHblH np11HUHn, aaJsaHHblH ero J.L\iCHCM 

[22}. B 1848 r. 11.n. <I>uJo pacnpocrpaHHJI npHHUI1n Jlorut~pa aa omH<fecKHe 

~BJieHrn~. B 3Kcnepa.MeHTaX ¢1H30 6bma onpe.aeneHa cKopocrb csera (1849 r.). CroKe, 

O.UHH 113 HaH6onee 6neCT51WHX npOLlOil)!(ateneU .u.ena <DpeHeAA, aenaer OTKpbiTHe 

<fJn!OopecueHUHH. TI03)!(e, B 1852 ro.ay, OH 4JopMyiiHpyer O.D.HH H3 OCHOBHblX ee 3aKOHOB: 

"Cser Jl10MUHCCUCHUHI1 H.\fCeT scer.ua 60IIbW)'IO .JlH11H)' BOJlHbl, t{CM CBeT, np>lMC<UIBWI1iiC)l. 

.JIJ151 B036y)!(.[(eHWI". B .D.aJibHeH.weM JlOMMeJlb yro4HHll H o6o6ru.Hll npaat-mo CroKca s 

BH.Ae 3aKOHa CtoKca • JloMMeJUI: "CneKrp ncnycKaHwr B uerroM l.f. ero MaKCR.'f}'M scer.na 

Cli.B11Hyrbt no cpasHeHH!O co cneKl'pOM nornoLUeHH.SI 11 ero MaKCH."I,{)'MOM s cropoay 

.[llli1HHbtx. sorm" [23]. HecMOTp51 Ha to, 'fl'O Rccne.aosaHIDI npupO.Ubl noru~pmaumt csera 

OTO.D.BHH)'.'lH ,npyrue pa60Tbl no OllTHKC, B 310 )!(C BpC!-151 6bUIH C}le...laHbl OTKpbiTIDI B 

o6naCTU nyqeucnycKaHIDI HatpetbL\fH H pacKaJICHHbl~nt TeJla.\fH, H yCTaHOBJICHbl Ba;KHb!C 

JaKOHbl. 

11taK, nocne KpaTKoro HCTOpw-leCKOf'O BBellCHH.Sl. nepeXO.UH.\i K OCHOBHOM)' npe.U.\fel)' 

H3ll1Cf0 06c)')K,IleHWI. 5£BJieHHC cpn!OopecUeHUHH, T.e. mOMHHCCUCHUHH, 3atyxa!Oll.(eH B 

Te<leHHC KOpOTKOfO speMCHH, npHS.'ICKJl.O BHHMaHHC pruta HCCJ1C.Il.OBaTeneH, B TOM t{l.f.cne H 

JlOM~1eJ151. A ero pa6ora " 06 HHTCHCHBHOCTH cj>ntaopeCUCHUt-m" (24] Bbl.3Bafla pSUI 

B03pa)!(eH11H co cropoHbi o.uHoro 113 onnoHeHTos. CnenyroLUa51 ny6nHKauru~ TioMMem "0 
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cpmoopecueHUI·m" $1B.TUI:eTC51, no cyruecrsy, OTBeTOM onnaHI!liTY H .UaJlhHeHrnHM paJBHTHe!ol 

UOJIO)((eHHH: nepaoll CTaTbH ( 14]. 0Ha COCTOHT HJ 1peX pa3.D:eJIOB. noMMeJlb TaK HlHaraer 

co.nep:KaHHe caoeH: ny6nHKamm: 

" B nepsaM p33.rte.tle :l acaeutaiO HOBbie ¢oraMeTpH'IeCKHe UpHHLUinbl, KOTaphle 

noaa:KeHbl B OCHasy MaCH CTaThH " 06 Htff.;':HCHBHOCTH ¢moopecueHUHH". Bo BTOpOM 

p33JI.eJlt: H 3HaKOMJIIO C <lJOTOMeTpH'ieCKID.fH CBOJ1CT6at.IH CBeTa ¢i1100pecueHUHH, 

JI.OKa3biBaiO uecnpasewumocn reopHH, BbL!tBHHyroH foreH6a'(OM, H anpoaepra10 era 

£:03pa;t:;:emUJ npOTHB HeKOTOpblX MOHX naJIOJKeHHiL TpetHH pa3.UeJI, f!aKaHCit, 

UOCBHLUaeTCH o6.::y:tQeHHIO OflbJTaB, KaCaiOutHXCH 3aKOHOB 0 BeiUeCTse". 

0crattOBHMCH lWlllb Ha HeKOTOpblX Bh!BOl(aX nepsOfO pa3.UeJia ny6JHfKaUHH. no!>fMC.lh, 

aHaJ1H3KpyH JaKOH na\t6epra H 0CH0Bbl ¢oraMeTp>IH, HCXOl(HT H3 rpex Ha,1a/KCHHiL 

1. KoJIHqecrso csera, narr.ammee OT 3JieMeHrapHoro o6beMqHKa Ha 3J1CMeHtapHy10 

UOsepxHaCTb fiCpnel(HKy,'I~pHO, 06paTHO nponOpUHOHa.1hHO KBa,npaTy paCCTOl'IHWI OT 

CBeTSimerocH o&bewmKa no ocsemae!>IOH nosepxHOCTH. 

2. Ko.1H'ICCTBO cscra, na.a.a10utee or 3,1eMeHrapHoro o6beM'iHKa Ha 3HC!>teHr 

nosepXHOCTH, npanapuHoHa'lbHO cos yr:na na.a.eHW!. 

BTOpae na.10>KeHHe nQ,1HOCTbiO COOTBeTCTB)'eT l(ByM OCHOBHbl.\1 f!OHOIKCHK51M 

¢'0TOMeTpHH, KOTOpble onpe.uenHIOTC51 xapaKrepoM pacnpocrpaHeHHSI csera. 

0rHOCHTCJ1bHO COOTHOUICHlf:.l, U0.1)1'4.HBUJero HaJBaHHe 3aKOHa fla\16epra JaKOH 

KOCHHYCOB) I(c)::/0 casc • flO!>tM:e.lb nHUJeT, 'iTO 3TOT JaKOH HMeeT <!HCTO 

3MUHpHY.eCKYIO npHpOJly H OCHOBb!SaeTCSI TOJibKO Ha Ua6JliOJlCHH.s!X: paCKa.1eHHb1fi map 8 

11106biX HOHOIKeHW!X Ka:>KCTCH ,UJI~ r.'la3a paBHOMCpHO acseuteHHbiM l(HCKOM. 

3. ll.n51 Bb!BO£(a CQOTHOWermf1, XapaKTepH3YIO!.l\HX H3..1)1'4.CHHC, aBTOp HCXO.UHT HJ 

paCCMOTpeHWI " He TOJibKa BHCUIHCfi nasepXHOCTI1 CBeT51WCfOCSI BCW:CCTBa, HO taKJKC 

era .3JlCMCHTapHbiX ofuC!>I"'HKOB", H TOfO, "<iTO CBeT, H3H)"'at:Mbli1 3.:1C!>f\!HT<1pt1b1).1 

ofue!>l<tl-l'KOM, nperepnesaer Ha ceoeM nym namaw:em1e copa3MepHo c H3Bt:CTHhl!>i~1 

3aKOHaVIH nar,'10u.teHUH 

Kpo!>te 3toro JlaM!>Ie.lb npe~'lno:taraer pasHoMepHyiO ttarperocr" TeJta, <tTo 

npHBO.UIIT K HJatpOUHOCTH llJ;I)'<ICHWI H HeJaBHCHMaCTH HJJiyYeHHH OT MCCTa BHYfpH 

cpe.Ubl. TaKo>1 no.uxo11. K HJJIY<iCHHIO HaKa.1CHHb1!>1H rena~ut ucnO!ibJOBail ~~ K11pxro¢ np11 

Bh!BO.Lie JaKOHa 0 TCUJIOBO~l paBHOBt:CH0!--1 H3JI)/'4.e!lifH (5]. 
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P11c. I. Cxe.,ta, nOHCIDIIOutasl BbiBOJJ. ypaa· 

HeHHSI npOXO)((J.lCtUlSI H3Jl)"·H~HI-t.SI H3 06bt:Ma 

mnpq '1epe3 noaepxHOCTb MN M 

C D 

m' A~ sfo' 
p?c~ t / 7 

Pacc.\tarpH.\t xo.u paccy:K.Ut:HHfl Jlo.,t~le!ISI l.lJ1SI Bb!Bo.u:a ypasHeHufl npoXO)KJ!t:HI!li 

HJ:1)'4CHHSI OT 3Ht:~tt:HTapHOf0 06be!ot4HKa K UOBepXHOCTII CBt:THtUt:rOCSI Tt:.'la C )'<lt:TO!ol 

uorJIOIUt:HIUI. Ha puc. I noKa3aHo ce<!t:HHe caeTSiu.terocH rena. M:"l · era Bi!t:WHSil! 

nosepXHOCTb. AB - npaeKUHSI 3!1eMeHra cr. AC - HapJ--!a1b K noaep.'i.HOCT>I. p- paC(.'fOSIIUte 

21.1e~teHnpHara o6bCl--t<mKa mnpq OT noaepxHOCTH MN. Torua st:.1114HHa 3Toro 

o6bCM4HKa dv=crdp=cr cos & dr. r.ae dr - paCCTOSIHIIt: Bll0.1b HanpaB.lt:HHSI AD. nycTb Edv 

Cft'Ja H3J1Y'1t:Hf1SI 3:1t:MCHTapHOl'a 06bt:~I4>1Ka. C )'<lt:T0!--1 f!Of.10!Ut:HI151 B Cpt:11C. 

xapaKTcprtJyeMoro K03¢¢uuueura~l nornow.eHilJ.I k. 110 nosepXHOCTI! t-..-1:--i B 

Hanparutemnl, onpencnJ.IeMOM yr.'lOM c. .uoH.ucr H3.'1)1'4.etme &L=Ecrcost..--x e-kr dr. 

HmerpuposaHue &L B npe.ue.1ax or 0 11a r. rne r ::: R/cos c . a R- ro:11unua 

uJ.:IY'IlOutera CJI051, naer 

dL =Eat k xcosc(l-e-kR/cosc). 

npu e=Q (H3.1)1'4.CHHC B HanpaB.'l<!Hiii1 f!OpMNl\1) 

dLo::E%x(l-e-kR), 

(I) 

(2) 

Tor.ua Jl.JISI C•Llbl CBera B aTHOCI-ITCJlbl-lb1X t:J..liHlHUUX B Hanpaa'lt:ll1111 C flOl--n\C.'1b 110:1y'!aCT 

CJlCJJ.yiOUtee ypaBHCHUe: 

l,e/(&)= 
-kR /~.:ost; )~.:ost: (l-1! 

dL I dL0 ( 
1 

_ c kR ) J}) 

iL1SI HCT0YH\1XOB, c,1a60 riOfJlOW.aiOlU11X C06CTBCHIIOe H'J.Jl)''!CII\lC, 10 (3) 1.:.'1<..'1\)'a 

dL:=dL
0

. Yr.1osoe pacnpe.ue.1eHHe HJ.'iy<teHUSI u 3TOM CJIY'!ae c¢cp11'II!l'!i.ll l.:lll--1~1erp11'1110, 

cwta cuera. HJilY'IaeMasl ).lamtbl~t o6beMO~t. O.!J.JmaKona eo Bccx Ba11paR:1etti1SI\. 5lpKocrh 

3Jtt:~leHra nosepx11ocru c coKpaTuemtt:l--1 BH.UJ1!>tOii nOin:pX1IOCT11 pacTe r KaK (jx~.·os £ 

(JaKOII JfO.\IMC,lSI [25]) . .fi;l51 C:1yY.aSI, KOf)la IICTQ<!11\1!\.0~! 111:1)''1CI11l>l l'.'l)';f\11T 

JIIQ,\1HHCCUHPY101Ua>l )KfUKOCTb fl1H !IO:mpoBai1110C CTI:X:IO, ())1\\l;..(aC~!n.\t)' BOlp<ll'T(Illi!IO 
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~pKOCTH OOBCpXHOCTH C yae.'lH'·ICHI-iC:'-1 )'f.'Ia Ha6.moaeHHSI "''aCTH'•lHO nponiBOJl.C11CTByet 

Otpa:t<eHHC H3 noaepxHOCTH paJ.nt.la. ECJIH S!MeHHC OTpa:KCHH~ Ha rpaHHUC pa3neJta ).(Byx 

cpea ycrpaHCHO OOl160pOM STOpOif Cpel!bl, TO Ha6mo.aaeMaSI SlpKOCTb B 33BHCHMOCTH OT 

yma Ha6mo.ueHI-UI ll0;1:KH3 C.1eJIOB3Tb 33KOHy JlOM:'ole!l!=!. 3-fo CJlC.[tCTBHe JaKOI[a 6bU!O 

npoaepeHO KOJlH"''eCTBCHHO B H3~tUHOM 3KcnepHMeHTC Byua [25} H nOJl)"-11-L'lO 6,1eCTSIWee 

nouraep:K!leHHC. 

.[.lSI C.'l)""laea CH..lbHoro nomomeHtu~ (HarpeToe Tsepuoe reno) H..'IH 60flbWOI1 

TOmUHHbl (aTMOCclJepa C0;1HU3), KOraa BC.fUI"''HHa kR B ypaBHCHI-UIX (l-3) TaKOBa, '-ITO 

803:\tOiKHO npeHe6pe'-1b BeJIH'IHHa.\tH 3KCOOHeHT 00 CpasHeHHtO C l, H3 ypaBf!eHHSI (3) 

c;Te.nyer: 

dL = ctL
0 

cose. (4) 

TaKHM o6paJO.\I, s 3THX .nsyx KpaHHHX C.1.)"--asiX ymosoe pacnpeue..leHHe HJ.Hy"''eHHll, 

np11xorouuero HJ BHyrpeHHero o6beMa HJ.'l)'"''atOwero re,1a ua rpaHHUY HJHy<tatOIUeft 

OOBCpXHOCTH, OO.U"''HHSICTCSI JaKOH)' Jla..,l6CpTa. 

3. CJie:.tCTBHH }13 ypaBUCHlHl JlOMMe...lH 

)];lSI 1-t."LltOCTpauHH C,1Cl1CTBHfi: 113 ypaBHCHHrl JloMMeflSI ,llJISI )'l','lOBOfi 33BHCIIJ.IOCTH CHJibl 

CBeTa, a T3KiKC C03l.I3B3eMOfi: 3ile:>.!CHTOM fiOBep:<HOCTH ~pKOCTH Hlil)""'CHI.UI, aSTOpOM 

3TOH ny6.'1HK3UHH BbtnOJIHCHbl paC"''CTbl 8 COOTBCTCTBHH C ypasHe!-!HCM (3). fh 

ypaBHCHiifi: (J-3) C.1Cll)'eT, Y.TO )'riiOBOC pacnpCJtC.;lCHHC CHilb( CBeta 3,1CMCHTa 

nosepxHOCTH 1 ref(&) JaBHCHT OT npoHJBe.UeHHSI kR. Ha pHc. 2 noKaJaHbl ymoBbiC 

pacnpeUCJieHHSI CH..lbl CBCTa 3J!CMCHTa. COOTBCTCTB)'tOWHC CJlC,!J:jtOW:HM JHa"''CHHH:>.! kR • 

0,00 I; 0,4; 0,6; 0,8; 1.0; 2.0; 4,0. 

I 
1~----~ 

' I 
0.8~ 

os: 

0 4} 

0.2: 

a: 
0 0.25 05 0 75 

P11c. 2. YrnosM JaBHCH.\IOCTb CH;1.bl cse

ra 'iHC:\1CHTa HOBCpXHOCTH B OTHOCHTC.lb

llblX Cl.l~ll-IH[laX J.J..:l!>l C;ICJ.l.)'lOWHX 3H3Y"CHHfi 

kR: 0,001; 0.4; 0,6; 0,8; 1.0: 2,0; 4,0. 

.----~ BepXHM!>I KpHB3}1 COOTBCTCTB)'CT kR::=.Q,QQI. 

1 25 1.5 £ 3Ha"''CIH1!>! yr:ta noKa3aHbl a pa!U1aHax 
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PHc. 3. YmosaS~ JaBHCH.\tOCTb !=!pKOCTH 

3JleMCHTa fiOBCpXHOCTH B OTHOCHTCJibHhiX. 

e,rumHuax ,Will rex iKe 3Hat~eH.HH kR, Ka.K H 

Ha pHC. 2 

B 

3 

2. 1.5 

2f--

1. 5----. 

1 

' 
.. 

kR=O, 

I 7 I I 
lkR=O. t/ ,7/-l 
I_M r..---e.:--1 

='i 
>R•2. :I 

0 0.25 0.5 0.75 1.25 1.5 8 

Ha pHc. 3 noKa3aHa JaBHCHMOCTb OTHOCHTeflbHOH: 51.pKOCTH H311)""!CHHSI 3Jh~Mema 

noaepXHOCTH 8(£) ::=. 1 ref(&) f COS& B HanpaBJieHHH £ H TCX. iKC 3H3'-IeHHH kR, Ka.K H 

JVlll pHC. 2. Ha pHC. 2 H 3 BCpXHHC KpHBMC COOiBeTCTBYIOT 3H3'1CHHIO kR=0,00l. 3-ro 

COOTBC'TCTB)'et CJl)""l.3tO npOXOiK,[(CHIDI H3..'1)"--CHIDI t~epe3 BeW,CCTBO npaKTI·NeCKH 6e3 

nomouteHHSI. )lrul CJl)""laSI kR=4 no cpaaHeHHlO c npeaenhHbtM (kR->- :::c) OTIIH'IIIC a 

pacnpeJJ.eJICHI-UIX He npCBb!W3eT Q,l o/o. ilpH HCHHCTpyMeHTa.'lbHblX H36fltOJ;CHlliiX rilaJOM, 

KOTOpbte He 0'-leHb TlUaTeJlbHbt, Opa.KLH'ICCKH HeB03MOIKHO Ja:-.teTHTb nJ:3BHOf0 U3MCHCHIDI 

SlpKOCTH HJJI)""'CHIISI s 1,5 pa.3a. T aKOMY aJMeHeHHlO COO'!BeTCTByfOT KpHBb!C, 

npe.nCTaBJICHHb!e Ha pHC. 2 H 3, H3'1HHa5l C kR > 1. l103TOM:Y HH'Iero H~ yliHBH.Te.'lbHOfO 

B TOM, Y.'TO BO MHOf11X CJ!)""'aSIX Mbl BOCOpHHH:-.iaCM HJ..'l)"'CHH.C K3X H30Tp00HOe, 

no.a"''H:HSilOuteeclt 3aKOHy Jia.,16epra. 

I1poBC.QCM aHanHJ ypaaHeHHH, nonyqCHbrX fiOMMeJICM, Ha OCHOBaHHH pHC. 2 H 3. JJ,;u 

31"0f0 paCCMOTpHM C.le.Q)".OWHH npHMep: fi)'CTb B H.eKotOpb!X ClllfHHUaX OOK3'33Te.'lb 

nomow.eHWJ H311)""1310WeH. cpCJJ.bl k=l. Tor.ua ec.rm kR::::l, ro 3TOMy JHa"''CHHtO kR 

COOTBeTCTsyet O.QHa ,!L1HH3 nOL'IOWCHI-UI l= 1/k. B 3TO:\! CH)""'ae npoHcxo.am OC.'la6,1CHH.C 

H3Jl)""'CHWI ~ e pa3 . .[L1~ kR::::4, t.e. npH T0,1W.HHC H3Jlj':!3101L(Cf'O CJlOSI, paBHOH 4-M )lilHHa.\t 

OOfJlOuteHKSI, HJJI)""'CHHC HCTO"''HH.K.a flOfiHOCTbtO CJle.nyet JaKOHy Jla.\16Cpta, KaK 3TO 

BWl.HO H3 pHC. 2 H 3 (BTOpblC KpHBbiC CHHJY Ha p11Cjll.Kax). HeJHa'IH.TeflbHbte 01"KJIOHeHI1.ll: 

OT 33KOHa flaM6epta JVlSI 2 < kR <4 MOiKHO Ha6ntO.UaTb TO;lbKO T0!.£Hb!M 

HHCtp)'MCHTaJlbHbiM MCTO!IOM. TaKHM o6pa30M, ec,·m TOfiWHH3 H.CTO'IHHKa Hlil)'Y.CH'IUI 

npCBb!W3eT JJ.BOfi:H)'lO D,.lH.H)' nor.'lOuteHU51, TO HJ..l)"iCHHe HCTO"''IJlKa )';KC XOpOWO 

COC13C)'eTCSI C 33KOH.OM Tia.\t6CpTa. 
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C 'leM MOryT 6biTb cmnaHbl OTKilOHeHIDI: OT paCY:eTOB, CJleJtyJOWHX 113 ypasHeHHil ( 1·3)'? 

Bo·nepsb!X, c reM, 'ITO He BMno.oHeHbl npennono)t(eHIDI: ca.\wro Jlo~tMen~. KOTOpble 

HCOOJlb30BaJlHCb "" npH BbiBOJte ypaBHCHHfi. ,Uanee, B03M0)t(HQ BJli1.11HHe TaKHX 

.IIB.aeHHi::f, KaK OOJI.$1pH3aUIDI H3.'1}"ieHHSI, pacceSJHHe H3.r1yqeHlli! npH npOXO)t(J.{CHI1H 4epe3 

H3J1)'4.a10WYIO cpe.o.y, B.i1lli!HHe cneKTpa.r1hHOfO COCTasa HJJI}"ieHWf, HJMeHCHIH: 

noKa3aren.s~ npenOM..'IeHIDI a caMoH H3Jiyqa10Wei1 cpene. a TaK)t(e npH nepexo.ue H3 cpe.abl 

H3Jl}"ieHHSJ a cpeny. s Koropofi senerc.s~ Ha6moneHHe. 

4. CpaaneHHe c 3KCnepHMeHTOM 

DposelleM cpasuemte Bb!Bonos, cnenyJOWHX H3 ypaBHeHHH ( 1·3) no JaBHCH.\IOt..'TH 

.s~pKOCTI1 or yma 113Jl)"''CHWI c :?JKcnepHl>leHTa.lbHbiMH naHHbiMH. Konw-leCTseHHble 

11CCJICJ(OBaHILSJ COOTBeTCTBHll 111J!yqCHIUI ¢;1100pCCUCHI..{I111 3aKOHY Jla~16epTa Bbir!Q,lHCHbl 

ByllOM [25]. B sKcnepH~teHTe onHa 113 cropoH np}{MoyromHoH creK.'"I$:1HHoH np1l1l>tbl 

o6nyqanaco Y<I>. PemcrpHpoBa..10Cb H3.1yqeHHe ¢HIOopecueHUHH, npoxo.wnuee •Icpe3 

STopyiO rpaHh, o6pa3yiOWYIO c nepsofi np.IIMOil yron. Yhl)"{CHHe, HJJ:ymee no HOpMalH K 

06Hy<iaCMOH OOBCpXHOCTH, OOCJle OTpa)t(eHWI OT HOBCpXHOCTH rpaHH, 06pa3y\QIUCfi H 

CC'ICHHU npH3Mbl fHOOTeHyJy, CJIY)t(H.r10 ,[Ll.ll cpasHeHIDI. 3KCnepmteHTa.r1bHble pe3yJlbTaTbl 

6bU1H CKOppeKTHpOBaHhl C Y'leTO~I npOXO:.t\,IJ;eHIDI H3JI)"!CHH.II H3 CTCKJia 8 BOJllYX II 

OTpa)t(eHH.II or nosepxHocreil BHyrpH npH1Mhl. Ha p11c. 4 TO<{Ka~m noKaJaHbl .uamlble 113 

pa60Tbl Byna. KpHB3Jl • paC<{eT aBTopa Hacro~meH ny6nHKaUHH no ypaBHCH11}[)..1 

JlOMMe.l.ll. fopH30HT<LlbHaJI np}[:>I3Jl B Hl1)t(Hefl ':13CTH p11CYHKa • paC<{eT np11 yCJIOBf!H 

Bbtn01111CHH.Il 33KOH3 JlaM6epTa. 

~0~- i . i ___ [ __ [ ___ ~ .· ~~r-~-Tr-l-~~-=-~--J -
25f ~- __ J__ ___ t: ---~-- -r - -

' ----1 ' . 
15 I ~ -+-----r -;--...---

Prtc. 4. 3aBHCHMOCTb 51pKOCTH ¢!1100pec

ueHUHH CTeKJia OT yrna 11311)"-leHH.Il. TO<{KH 

Ha paC<{eTHOH KpHBOH • 3KCnepHM.eHTaJlh· 

Hbiil pe3yJibTaT H3 [25]. Dp.I!Ma.ll ropH30H· 

ranbHa.ll Jll!HHSI npH JHa':leHHH B(~::) =I 20m,-, 

10 -T---t.=-_.L .. , ____ q 
5 ----r J £ 

1.6 1.4 1.5 

- 51pKOCTb OpH BbiOOJlHCHHH JaKOHa JlaM-

6epTa. 3Ha<{CHHSI yma ,UaHbl B pau,HaHax. 

1.1 12 1.3 
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P11c. 5. 3asHCI1MOCTb }[pKOCTH yrnt!polla or 

yr.'la HJ.nyqeHmL KpHs3Jl I · 3Kcnepm!eH • 

ra'lhHblil pe3Y1lbTar. KpHB3Jl 2 · paCI.[eTH3Jl 

KpHBM no ypasueHHJ/~1 JloM~teml 11 ¢op~1y· 

JlaM <I>peHe..1}[. 3Ha<{t:Hi!SI yr.:Ja 00Kd3allbl B 

rpauycax 

B 

1-:r··-~_.-_- -- l 
09[r-· -------- - -----

~•:rl.~ -~-~-=-- ----~ 
osfl · · · 
0.4"-'---------~ 

0 204060800 

3KcncpHMCHT<L'lbHblC llaHHbh! 110 3<1BIICII.\iOCTil }[pKOCTII H3.'1)'4t'Hil}[ )'l'.lt:pO!t<l It 

so,1b¢pa~la np~lHI!;.{CIIbl s !8]. Ha pile. 5 Kpusoi! I noKa"Jaua JasncJl~tocrb SipKocm 

yrnepo.ua OT )'f;J<l. HJ,lY4t:lill}[. 51pKC'CTb pacKa.'Jt:llHOfO yr:1Cp0lta B J<IB\lCil~IOCTll OT 

ll<lllpall:h!H!I}[ t-". B KOTOp0.\1 BC..'ICTC}[ Ha6.1fO.i..tCHilt:. llOCTellCHHO >6b1Bat:T C )'BC.'!Il4t:llllt:~l 

yr.:1a !la6,1JO.Ll~flll}[, a a I!Hn:psa.:Je )T.'IOB. 6o:lbtl!HX 60'', pe1KO IHI..' . .I<ta, npn6:1lt;+;a}[ct.. " 

Hy.'l\Q OK0.10 90''. KaK MO;KHO 06b}[CHilT~ TaKyfO JaiHIC!nlOL'fb? 6 COOTI.IL'T\'Tlll\11 1..' 

ypai.IHt:Hll}[MH Jl0.\1\IC.l}[ HJ..ly<{eHHt:, ll<UUIOIUCC H<l rpatlllll)' pa:.:.!C.'Ja . .U.'l}[ 60.'li>Wil.\ 

Jl!a'lt:IIHii kR rJO.U':IHH}[eTc~ JaKouy Jla.\!6epra. 0110 IIJOTpOllHO. Ml.'i.l.'ICIHIMii Cl!<t.:..l u 

yr:IOBOii 3allHCmlOCTH }[pKOCTll )'l".'!~pOi.i:l j.J.."I}[ liC6o;Jb!tii!X: yrJIOB 06b}[Cfl}[o..'Tt'}[ 'l<ll"TI!'llllo!~l 

orpa;KCHIIC~I co6<..'TBeHHoro tt:t'IY'!CHH}[ yr:~t:poua na rpamlL.J.L' pa11t~:ta. B (H.l.'lloiU<..'ii 

l'TC!Jem1 oTpa;r::cmlc cKa3b!Bacrc}[ c yu~Jlll'ICHHC~I yma un:mTb ..'IO yt ·w mn110t o 

BHyrpcmlcro O"l·pa;r::etHJ}[. 3-"ro np1:BO.iJ.IlT K 6~>tL'TpO.\ty cmwy $!pKocnl .u.·1}[ yr.1oH. 6o:u.nut.\ 

60". Ha Z>TO:>I Jt\C pucyHKC llOKaJaua KpHB<l}[ 2 - pc:~y:lbTaT /lb!'IHC:Jclm}[ 110 rflt)P~I)."l:l\t 

JloM.\IC:!$1 u cDpcHc:l~ c y4CTOM orpai!\Cl!lt}[ ua rpamnte pa:wc.'!a B npe;uln·wa..t'H\111. 'I 1\l 

rJOK<l'JaTeHb npe.lOMIICHH~ YLlepoi.ia nc =I. 7. nplt J[[a<{~II\Hl nc = 1.75 pac•tt'l"l[il}[ "-PliB<t!-1 

no;mocTbiO · c01ma.uae-r c ::lKCHepH\IC!!Ta.'JhllOii. B pac•!eTax no ¢op\ty.'t<l.'l Cllpcllt'. !}[ 

npCllllOil<l!"a..lOCb, 'ITO liJJIY'ICHHC,fl<L'.J.:UOUiCC Ha rpal!IH,\y pa1,i.!L'.'!a. !I<..' llO.l>!plnonaun. 

Lb}[ Bo;u,q,pa~ta }{pKOCT!. llOB<.:p"\<ltKTII ll ·wBI!L'It~IOCTll or yua yHt.'.'!ll'!lll\<lt'h'}[. 11p11 

)T;JC 75" OHa 1iOCTHI'3CT \!<IKCII\1)"\!a, <I "laTl'~[ 6b1CTp0 ll<lll<JL'r (KflliBU>! pitt.". 61. 
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PHC. 6. 3aaHCH~IOCTb 51pKOCTH B0Jlb¢pa.\ta 

or yma HJ.'l)''h!HHH. KpHBWI l - '3KCn!!pll

MeHTanbHblii peJ)'flbtat. Kpusrut 2 - pac

tteTHrui KpHB3.SI 110 ypaBHeHH51.\1 flO,\l.\1eJ1SI 

H. ¢opMynaM ctlpeHe.rt51 

Ka'teCTBeHHO JaBHCH~OCTb s:~pKocn! noaepxHocnl aOJ1b¢paMa c )"-leTOM OTpa:KeH~HI ua 

rpaHHUe pa1ue.1a coonietCTB)'eT ypasHeHI-tstM DoMMeml. 1-h pucymca c.rrc.aye-r, '!TO 

nor;lOWeHHe HJ . .l)"-lell~-U~ a cpeJI.e Ma..1o. C1encnHeM '3toro stB.'UieTC51 yaeJUI'!eHHe stpKOCTII 

nosepX.HOCTH B COOTBeTCTBI1H C ypaaHeHHJ.IMH flOMMeJ151 .UO teX nop, nOKa He Ha'!HHa..::t 

cKaJbiBaTbC51 OTpaJKe<me ua 111amtue pa1ae..1a anJIOTb uo yr:1a nO,lHOro BHyrpeuuero 

orpa:.t<eHKil. Brop<Ut Kp11BM, noKaJaHH<l}{ Ha '3TOM pHcyHKe - peJy,lbTat pac'-leTa no 

ypaaueHHstM flm.tMe..'HI 11 ¢opMynaM <l>peHeJUI. Pac<1er Bb!nOHHeH 8 npe.unono>KeHHH 

kR= l ,5, a noKa3aTeJib npe..lOJ..meHHSI nw=l.O!. TaKite npe.uno.'lO:t<CHJ.iSI npuse.nu K 

OO,ltiOMy COfJ12.CHIO 3KCOepHMCHTa.JlbHOi1 3aBHCHMOCTH SlpKOCTH C paC'-ICTOM J.tml ymoB 

113.1)"--CHHSI & ~ 75°, 

B yr,,osoU 3asHCHMOCTH S!pKOCTH 80.1b¢paMa He HCK-110'-IaercS~ H BvlHSIHHe 

00,1S!pH1aUHH, JlOCTHfaiOLUefi B HCKOTOpb!X MeTa.UaX 00'-ITH [QOo/o npH ymax, 6mOKHX K 

90~ [27] . .[L1S1 HHtlJpaKpacHOfO H3:!)"--CHHSI K0'3¢tlJHUHCHT nOfHOW.eH1151 ~ICHbWaeTCSI H 

yse..'IH<JHBaeTcSI npo1pa'-IHOCTb. 3To npHBO.IUiT K yse.;m<JeHHIO SlpKOCTH .U.:t51 scero 

mnepsa..1a yrnoe. 6o.1bWHX 30° [28]. 

8 COOTBeTCTBHH C MeTarL1000THl<OH 3a,ua<Ja 0 pacnpocrpaHeHHH H OTpa>KCHHH CBeTa B 

MeTaJt:le, nao:aiOWCfO Ha nOBCpXHOCTb, CBO.lU1TCSI K )"--eTy np080.llHMOCTH MeTa.'Uia \9-11]. 

Y!HTCHCHBHOCTb CBeTa y6btBaCT nO MCpe npOiUIKHOBCHHSI 113.'1)"--CHHSI B MeTa..'UI 00 JaKOHy 

I:= I 
0 

exp( -kR). 8 !-.leTa.TI.100!1THKe BMCCTO BC.lH<-IHHb! k y.uo6Hee HC00,1b30BaTb .upytyiO 

BC:tH'-11111Y, xapaKTCpH1YIOW)'IO OOC!OtUCHHt:. K =k}J4r., r.ue J.-.liJIHHa BOIIHbl CBeTa B 

setuec rae , a ). 
0 

=nA. - .u,1HHa BO.'lHbt cseu B saKyyMe, n - noKaJare.nb npe.10!-.L1CHHSI 

tH.:utecTHa. Tor.aa noKaJaTe..lb nor:Iowemt:;~ k=4;tKn/J. 0 11 I= I 0 cxp( -4nxRn/ J. 0 ). 

12 

" 

_., 

Onni<JCcKue OOCTOSIHHble MeTaJtna H ero 3JleKTpw.J.ecKue xapaKTepHCTHKH 

('3.1CKTpOnpOBOJJ.HOCTb 0' 11 JJ.H'lJICKTpH<JCCKJ.\1 npOHHUaeMOCTb E ) CBSI3aHbl MC%ll)' 

co6on coOTHoureHI1.SI~m n 
2 

(1- K 
2 

)=e:, n 
2 

K= cr /v, me v - llaCTora ceera [29]. 

Onnt'-ICCKI1e nOCTOSIHHble BO!lbtlJpa.\fa .DJ1SI cae-ra c ll..'UIHOH BOJlHbt A 0 =589,3 HM 

no;lyY.CHbt no MeTolly ,Upyne [30] H pa8Hbt n..v=3.46, a nK=3,25. flyctb kl=4n:K.!n/J. 0 = 1 

( ocna6,1eHue 8 e pa3), TO B ::lTO~t cn)"--ae .iL'IHHa nornomeH!:UI l= A 0 /4n:nK=l4,35 H.\1 

u k=llf;:: 0,07 1/HM. Ee:1H npe.unono;KHTb, '-!.TO K03~tlJHUI1CHT nornomemUI np11 Harpeee 

B0.1b4JpaMa 113MCHSieTCSI He C)'LUCCTBCHHO, TOr.na 113 fiO,lY<JCHHOft OUCHKH: JJ.,1SI kR :::1,5 

CJlCll.)"eT, <ffO TO;llUHHa HJJI)"--a!O!Uero C,10~ R=l,5/k ;:: 20 HM. flpH 3TOM fiOKa33TC.Hb 

npe,10~L1CH1151 3TOfO OlleHb TOHKOfO H3.H)"-13!0!.LICrD CJt05l f\v :::1,01\ 

OcTaBMCb s pa.\fK3X KJlaCCH'-ICCKofl OnTHKH H Mera.UioOOTHKH, rpy.aHo o6'b5lCHHTb 

TaK)"IO 60.nbrny!O p33HUU)' 8 00Ka33Te..'U!X npeJIO.\fJICHllil BOJlbcppa.\fa, fiO,lY'ICHHb\X .O.B~SI 

cnoco6a.,m. flepsbti1 - H3 Hccne.o.osaH1151 cocroSIHIDI norrnptt3aU:HH ceera np11 OTpa;Kemm 

OT noaepXHOCTH MeTOll.OM ,Upy,ue (flw=3,46). B-ropoll - 113 OmtcaHHJ! SlpKOCTH BOJ1b¢pa.\fa 

c fiOMOU(b!O ypaeHeHHH no~f:'-.1CJ15l H ¢op.\tyJ1 <I>peHe.'ISI (flw =1,01). HJ cpopMyn <I>peHC.TlSI 

CJIC;l)'C'f, '-ITO fiOK33aTeJib npe.10M • ..leHH51 n.,. B COOTBCTCT8H11 C noao:+eemteM MaKCHM~a 

5ipKOCTH BO;lbtlJpa.\ta (pHC. 5) .UOJI;KeH 6b!Tb 6,11130K K 

S!pKOCTH 80.1b4Jpa.\ta He06XO.QlL'-1bl HCC..lCJJ.OBaHID! 

rzw-l. lL'lll TO'"IHOfO OfiHC3HI:~ 

JaBHCHMOCTH fiOJU!pH3aUH11 ero 

H3J1)'<JCH1151, KOTOpblC 00.\Wf)"f npO.'lHTb CBCT Ha npOHCX0,!1511UHC SIBJlCHKII: 113Jl)"--CHWI. Ho 

SICHO O.UHO - lJ.;lSI OfuSICHCHID! S!pKOCTH H3II)"--CHw:t pacKaJICHHbiX TC!l He06XOJJ.11MO 

)"--HTbl8aTb nornom:eHHe a cpene no TioM.\teJno. 

Mo:t<HO OfuSICHHTb, fiOliCMY Bb!BO,Ub! flo~tMe..'ISI 0 CBSI3H !lOJl)"'::eHHbiX Hl>l ypaBHCHmi C 

3aKOHOM Tia.\-16epra Bb!OaJII1 113 flOi!.<i 3pCHH51 11CTOpHKOB tlJH311KH. Ero ny6mtKaU:llil (14] He 

TOJibKO flO Ha3BaHH!O, HO H riO COJJ.Cp>KaHIUO 6om~e lleM Ha 90% flOCB.IIIUeHa He 8b!BO.Uy 

ypasHeHin1, a SIBJ1CHlliiM, onucaHHIO onb!TOB 11 Bbi80ll.OB a o6nac:TII ctJn!OopecueHU:HH. By;J. 

B CBOeft ny6,1HK3UHH, Ha3BaHHOH 11~1 " <i>.ltOOpeCJ.(CHU1151 1:1 3aKOit Tia.\1.6ep-ra", fiHWCT, 

CCbLla.siCb H3 yKaJaHHYIO ny6;mKaUHIO flm-.1.\IC.'UI: 

,, B caoelt CTaTbe no~I,\(C."ib Bb!BO.JHT 3aKOH Jla.\16epTa .!L'ISJ cpe,.'l.b( c 60JlbllHl.\( 

!!0!',10ll(CHHe.\f, H3.1)"-1310utdi ClleT HJ-33 H<l.fPCBaHllil JJ:O Bb!COKOfl Te.\lnepatypt>!. 0pH.\lei:..II~ 
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TOT ;:tee MeTOJt K qaCTWIHO np03paqHoH cpe.n:e H ¢moopeCUHpyiDlL{eif cperte, OH npHXOJtHT 

K 3aKJI101.{eHH10, tfrO B 3THX Cfl)"'a5rX 3MHCCWI He nponopUHOHaJlbHa KOCHHyCy yma, a 

"B.llileTCSI onpe.n:eneHHOH ¢')'HKUHeH KOCHHyca, KOTOpru! pasHa 1 ,1JJU1 HlJl)"ieHHSI no 

HanpaBJieHH10 HOpMaJIH H paSHa 0 J1:}l.SI H3Jl)"'CHIUI nort Yf!lOM B 90°" (25]. 3TO CKOpee 

BCero C.D,HHCTBeHHaJf pa60ia, B KOTOpOif fOBOpHTCSI 0 8bl800e JIO.M.MeJleM JQKOIW 

Jlru16epma . Ho H pa60Ta By.u.a a paccMaTpHsaeMOM sonpoce OCTanacb BHC nom:,; 3pCHWI 

¢'U3HKOB U HCTOpHKOB ¢'H3HKH. 3-ro flO,IlTBCp>K.QaeTCSI npHBCL(CHHOfi Bb!WC llHTaTOH HJ 

yqe6HHKa P.noru~ [9]. 

5. 3aKmoqeHue 

Ha OCHOBamm aHamna ypaBHCHHH (1-3) H 3KCnepH!>ICHTaJlbHbiX peJyJlbTaTOB 

BbiTCKa10T CJlertyiDW:HC BbiBOJtbl: 

COOTHOWCHHC (4), OnHCbiBa10lUCC JaKOH Jla.1.16epra, HSJHieTC$1 \faCTHbl!>l C,1)''<:1aCM 

ypaBHCHHH JlOMMeJUij 

B CBCTC ypaBHCHHH flo:-.tMemt C CL(HHOH TO\fKH 3pCHHSI OfuHCW110TCSI peJyJlbTaTbl 

MHOfO"'HC;1CHHbiX Ha6,110L(CHHH H 3KCnepm1CHTOB, CBS!JaHHbiX C H3Jlyt!CHHCM HaK3.!lCHHbiX 

TCJl, ruta\tCHH fOpSHUHX fa30B, CBeTHlUHXCSI fa3opa3pSirtHb!X HCTO"'HHKOB CBeTa, a TaK)!(C 

JUOMHHCCUHpyiDI..l(HX CpC.II H CUHIITHJUUITOpOB flOJt .n:ei1CTBHCM HOHU3Hpy101UHX H3.H)"iCHH~'f. 

Yno,uo6il51SI ce6SI Tpy.aomo6HBOMy MOHaxy, asrop HaCTOSIWCfi ny6.'1ttKaUH~ Ha.JJ.CCTCSI Ha 

CJICJJ:yiDlUCC. ABTOpb! yqe6HHKOB, MOHOrpacJmH, JarpantBaiOUUC< TeOpeTH'ICCKHC BOOpOCbl 

<f?OTOMCTpHH, a TaK)!(C asropb! CflCUHaJibHbiX CTaTeif 0 JaKOHC fla-..t6epra 8 pa1.1H'-IHbiX 

3HUHKJIOOClULIIX OpHBCJXYf BbtBOl{ ypaBHCHHfi flO!>f!>ICIUI H YKa;KYf HX CBSI3b C JaKOHOM 

fla.-..t6epra. llr111 11Ha'-le: OHH Jl.a.rtyt OfuSICHCHHC, flO"'CMY Hl:I)"iCHHe O.UHHX TCII 

flO.U'IHHSieTCSI JaKOHy na\16epra. a npyrnx - HeT. TO!lbKO Tor.ua 6y.aeT Jl.O!l:f<Hh!M o6pa30M 

oueneHa Jacnyra Ilo!>tMC,1H 3yreua KopHenHyca ffme¢a nepen HayKoft. 
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Wa<jlpaHOB M.Jl. PS-97-61 
3JlOMM'enb H ~bH -ipo-rowetpHH Jlaloe6ep'ra 

- Uem. Ji:umoH pa&m.l - nOKa:JaTt.. 'ITO ·JUOH Jl:w~ He .li&'TJieTOI. 3MhHpH'iCCKHM H CJJe;:tyeT 
. , ' , I 

HJ ypaBHeHHH -JlOMWCJlll, BW!c:.LteHHI•D( 6ono:: CTa JlCT TOJo.fY Hala.:l H fipa.Kllt'ICCKH OC'TilBWHXCli HCJaMC· 

I qeHHbiMH. Juou Jlaw6epra )'CliHaanHBaeT J<iBHCJDCOCTb inweHeiOOI cJ.UnJ CBeTa csCnilUHxot nosepxHoc-
• TeH OT HanPas,neH~. B J:OTOpOif OpoHlBO.zurrCi: Ha6nK>;tc:HHe: 80 WHonfX CJI)"'aJiiX S!:pKoCn. 'HCTO"'HHKa 

Hlll)"'CHH.ll M3.rJO 33BHCKT OT -HafipaBJICHHll H~~HSI, TOfl13. W&:l HNeeN .!IMO C DO<ITH HJOTpOOH~M 

Hcio<iHi-Ur::OW Hl.'l~eHHJ;I. ~HHe HlOTpORHOfO HCTO<fHHX3 OOHCblaaeTCll 33.XOHOM JlaMI?epTa (Ja.KOH 

. KOCHHYCOB), ,ll.llJ;I o6LAHYX HC'TO"(HHKOB OH BWITO!lH2CTCJI JlHlUI> ~pH6.'1HX:eHHO. Crporo BblflO.'lHJ;~eTCll 3"(0T . 

33X.OH lVlll a6con10mo <K:pt1oro 'I'CJ'la H J0..1)"1CHKSI a6con10mo NaTOBYX noaepxuocreH. B o6utenpHH.IITOM 

npe.nCTaBJieHHH, Ol'paXenHqW B W0uorpa4mn H }"fe6HHK3X 8biCWdi WKO!IW, XaC3lOUlHXCJ;~ ¢oTOMCTpl:fH, 

.:J.aK.OH naM6epTa C'.fHTaeT'Clil 3MRHpW·I~HN. C>61.2cHeHJOi; OQ'.feU:y OliHH HCTO'.f~HXH DO.Il'.fHHJ;~IOTC.II 33KOHj" 

JlaM6epT3., a .npyme HeT, He CymecTByeT. Heweut::Hif ¢lHJm:: 3JlONNeJJI>, 8HCCWHH 60:!biuOH 8K.Jla:l 

8 HCCJlCliOBaHHe ¢lfliOOpeclteHUHH, BblBeJI yp3mfCHWi pacnpocrpaHeHIIJ;I CBeTa 8 CpeU.e H flOKa:Ja.'l, 

npu KaKHX yCJJo8KltX ero ypasHeHWI ne~xolfJIT 8 33X.Oii naw6e,Ta. · • 

Pa6oTa Bl.lflOJlHCHa 8 na6oparopHH CBC'~X8biCOJ::HX 3~eprnH OIDIH. 

npenpHHT <:>6-beJJ.HHeHHOfO HHCTKT)'T3 SIJ(epuw:( HCC..le.llOBaHHI"f. ny6ua, 1997 

nepeaon asropa 

Shafranov M.D. • PS-97-61 
E.Lommel- and Lambert Pbotoll'le;try Law 

The purpose of this article is to show that the Lambert law is not empirical. This law follows 
from the Lomrnel equatio~ obtained more than JOO years ago.·ActuaJly: till the present moment it has 
nOt been "noticed. The Lambert law determinc::s the dependence of the light power on the irradiation 
direction. In many cases the brightness of the irradiation source very weakly depends on the irradiation 
direction. In this case we deal with almost an isotropic source. The irradiation of the isotropic source 
is described by the Lambert law (cosine law). For usual sources this l~w is fulfilled only approximately 
but for an absolutely black body and irradiation of the absolutely mat surfaces· it is strictly justified. 
In common understanding of the photometry presented in monographs and textbooks for the" higher· 
school, the Lambert law is considered to be empirical. There is no explanation why some sourceS follow 
the Lambert law and the others do !lot. A Gennan physicist E.Lommel contributed very rriuch 
in .the research o"f fluorescence. obtained' the equations of the light spread in the media and showed 
in what case these equations become Lambert's ~w. 

The investigation has been performed at "the Laboratory of Particle Physics, JINR . 
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