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Be pOQMCOd.
SODEAT UVILAEPA. EIO 1IPHPOuAR CYLHUCTD.

PacuHpseres JM SoellsHHAAY

B 1842 roay a"rpylax YeucKODQ HAYyYHOIO 00decrBa” NOABAAACL OT &
ThA APUCTHEHA Jloleapa "0O0 OKDAUEHAOM CROTE ABO:HHX 3BB3JL M HerOoTO-
PHX ADYTEX HeOGCHHX CBeTHA™, 3 Hed EBEIGDRHE OHJA NOCTaBAeH BOUPOC O
BAMAHAN HBAKeHMA HMOTOYHHES POJH UM HEOJOAHT 6 HA BOCH[MHMMaeMyD
OEHCOPOM MM IJIa30M YaCTOTY. |IPeHCRASHHHHA YHCTO TeOPETHCEOKM JQQeKT,
Ha3BaHHHA B AadbHedueM MmeHem AONIIepa, OTHOGHTCH K JOOHM BOJHAM
A@SABHCHMD OT MX NpHDPOMH,. [IpMBesen pHEON JODMy/M, JadHHW CAMIN LON-
niepoM. PaauvyaDToA HBA DORMTMA: OOBBKTHEHHA HPeT, ONPORAGHAEMIH HHA-
TOPBANOM BPEOMGHH MeXUy H3NyHYeHReM LByX NOCACNOBAT@NBHHX MMIYJLCOB
JUBPHMOL BOCIMAMMEENEX BOJH/. [[DM HelOABAXHNX MCTOYHMKE K HAOI0L&~
Tene, 004 NepMONa CORNAHAOT, eQNM MeXiy HAMI CYuWeOoPSYyoT OTHOCHUTeIbL-
Han CHOPOOTS, TO NODHOJH HeONMHAKORH. PacomarpMpedTos UBd CAyyad,

i, HoOnoaerens W8 TONMM (0 ABEXETCH X MCTOVHMKY (. 0O CHOPOCTBD I

/e, ‘laé. B HBYANRHHK MOMEHT NOJOKEHMe HEOJWAET GNA COBU&KALT

(= A _ _ @ ¢ Hevanom pOJHH B TO4YKe 0, Baudo-
02 p— . o' A g ACTOA MHTGDBAN BpEMEHA T, %8 KO-
= = == & T === 7O KOMel BONHH, HUXQIKBiERCH
¢ _ _ A= “+— § jopEOHAYANLHO B A, MOCTUPHET HEO-
o A i & ¥ ...._:,..qnn monaraifg T ® OyReT NIMREMAOMM
5 T TRK - —»  [epEOIOM BOJHM. UMeBMAHO,

pe. i VT +C=Q =CTo.
nockoupky T = L/Y + 8 To =L/Y « T=CTo/(C+ 1) wmt
Y =(C + )Y /O 11 !.40A YAQIADLET00A HEOTOLEreRA TAREM X6 *
oGpasom nodyyum: § = (C ~Y) ¥ C. 1 2 L,

<, Heroynux G AmMdercs x Hadaodaremo O /wme [6/. BuumMonsercn Bpe-

Mi T meRLy npoxoxiendem ApyX NOCASSOBHTeMBHHX BOJH Yepe3d TOVYKY A,
PECHOJIOXGHHY0 HB DACCTOAHMM QXROM BOJHH OT HCTOYHMKA. [[ePsasd BOJNA
OPOXOMWT IyTh G A 3a spemi Te , 8a 9T0 BUEMA MCTOYHMK UeDeMaCTHTOH
B TOYRy @, Tax uro Q Q' = ' To » CASUOBHTMBHO, BPeMi MEXAY NPOXOs~
ieHAEM ABYX NOCTelQB4Te/bHHX BOJR Yeped TOYKY A Oyier

T=04A/C= (C~-V) Te/C. OrconaT = (C -V)To/C 4
V= Yo/ (I =) /0. SOXI0me G nREXX WSS SO N R GO
XOROOO0DOM XX XEYXXEXXXRLXNIHER | 15 yAaNs0ler0cs 4oT04HdKa COQY peT~
oreerE0 Y =y, /(1 s+ V' /C) Tamim 0Opasom, B OOOMX GRYYaHX
cOJMXcHMe MOTOYRAMKA M HalLoLerensd MIMBOIKET K YBaAKYEHMN YaoTuTu,
yLaieHHs - K yMeHbWGHWO. EomM naupapiende ckopoors 1) ococresaser
0 HauvapieHMeM DECHPOCT DaHeHKR BOAHE Yrox ¥ , 10 8 GOPM/AH HON&-



JOJHA EXQIUTL TOJBKO ONOSKIMH ’U'Pé s Vees B H },J ={¢ > U'w}'ﬂ)li c.
B oxyyae OJMHOBPOMERHOTO ABHAGHHA ucmt-:nnuu COCKOPOCTBY ) X Ha0H0-
nerens co ckovoorse 1, ) =Y (L & VYV /) /{i F U /), rae
BHaK nepes V/C R 1/ /C BHOMpDAeTCH B SEpMCHMOCTH OT HANPABAEHMA
CKOPOOTH, Bcad 1V = UJ M lpMteHUe LPOMCXOIHT B OCHHY CTOPOHY, T.e.
HMEeT MEOIO COBMBCTHO® nmunnue. Y = Ve ¥ HEKaxoro sdfexra Her.
amuum‘u’r'tfv\) =3 (I3¥/e)(13UL -
=YL 137 vU -0 -yu/ CJ » T.€. COVIACHO KJIHCCMYECKOW T o0k
CMeWlEeH o haurm'u OyLer SaBACeTh He TOMLKO OT OTHOCHT GBHOA CHOPUCTR
U =Y » HO ¥ OF BOCOANTHHX OKOVOCTSH B Bfipe.

Ecii CKODOCTH liepeMeuleHMs HanpamieHa jox yrzom ¥ Kk upnmos, cle-
AnHruel MCTONHEK ¢ HAOZOLeresfieM, TO B DACHST H&NO UP4HMMLD TOJMBKO
palf aMBHYN KOMIOHERTY, T.8. Y'ces ¢ . Toraay =Y, (I 3 Veosy /)
40HO BMINO, YTO @cER § = W /2, TO VI =) » Te8s B KI4CCHYE0KOU Po-
OVHH NOuUePeYHHM SfleoxT jionikepa pasen (.

[l paccmOTPeHHE 5 ife:Ta B TEOLMH OTHOCHT aNLHOOTH MOAHO MCXOAMTH
K3 KIaccHYecxOn QOPMYJAH, HO YYeCoTh H3MEHeGHMS O0OCT BOHHOA YaCTOTH
Haayyaren: BCNeICTBHE Pel~THRECTOKOTO COKpAaueHKH BpeMenE /KOTOpOe
HUKOTHA U HA B KBKOA CHCTOM3 B MEMCT BATBJILHOCTE HE LPOMCXOUMT/.
COOCTBeHHAR YRCTOTA AEAXYILETOCH nuroqunna V=V ¥I - V2", ror-
A8 INA SBEXYUETO0A MOTOYHAKA V) = I-v%r /(1 3VUesY/C).
a IMA ABIRY  0TOCR HeO0J 0K ST e ' \) I -~ V5= V. (L 7 Vasd fC)
My =N {IFVes® /o) /Y- VA% .umy = 7/,

V =%y [ = P¥/C% T.e. versruBMcCroKuM JONMASD-BIGOKT OTJMYEH OT U,

Kakopa Ke CYWHOCTh, NUUPOMA 3TOTO Bliesya? U8 NPHBEUSHHNX (OPMYA
BAIHO, YTO MIA ROSHHKHOBEHHA DAleKTA He MMeo? 3HEYEHMA YTO ARMXG—
TOA: MCTOYHMK K HadMoAeren mH HAa0X0Neresb K MCPOYHMEKY WM TO B Apy-
08 BMEOTO. B JOOOM CAy94e MMeeT MeCTO YMOHblUleHMe HJM yBeMYeHMS
PEOHPOCT DAHGRMA BOAH, T.8, VoD UT war Yy =y, W /Ve . The

Y, — COOQPESHH&s CKOPOOTH BOJIH HBSyYaredr, U — CKOPOCThL pPeompo-
OT PEHEHEA BOJH CyMMapHas, ¢ YyYerOM EONOJHHT eXbHHX BOSHE4CTBdM HA
0COQT BEHHY CKOTDOOTH BOJH MOTOMHMKA Madyverens/. TpdMeidT edbHO X
CBETORMM BOJiHaM Y =}». G,/C, rZe C) = CT. Ec/H NpHSH&EFL, 410
QKOUOCTE CBET & NOOTOAHHA K He3ABUCHT OT OROPOCTH MCTOYHMKA RAd Had—
Jolaretn, T0 Y = Ye H HUKAKOIO 3@pexT A HeT, HO PembHO BQ(ent
gylleCTByeT. B 9YeM HenoT 4B BTOM, YTO C # G = C * ¥V . CASLORHT &IB
HO, CHOPOG?R OCHETA F8EMCHT OF OHODOOTH €00 MOTOYHEKA 4 ALYTMX BAM-
AlMA, [OCTyREY DRHUT @MHE B 6F0 CHEUMANRHON TEQTHMM OTHOCHT @JBLHOCTA
HE@HEeDEH,

Uniparice HAa STOT NOCTYASr, OMHUTEAH NONHYOTHI OWHOLY LM NPOBROMe—
HEH MICHEHHHX DKCHeTHMMEHTOR GO CHETORBMMA Yacami, OH He BH&d, 4TO
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BCHKOY NETODMANLHOS TeNC: [NJMHAA, MagTHIA, BOAHA, B JANOOA CACTOMS
QT CYera, HeCoT B Ce08 HMIYILC VOIODeHAA, HDeRPEriRIMECh B HHEDUMOH-
HY® CHEODOCTR 3T0+4 CHOTOME M JIOTOMY KaMeTOR, YTO CXODOCTL CHOT G

He RAMAGr HA 9T0 OH TO HH CHJIO HAxXONnleeOsd EBHYTIM 5T04 ¢cHCTrom. Cie-

HOBSF QIBHO, B SUHUT @UHOBCKO: paxeTe, ABMEZYWUEUCA GO CHOPOCTRR 1V .
OpECYTCTRORBANA @lle GHKOPOCTH MCTOYHMXKA CBETA UV, + AOBIMUMBHT 3Bu—
velULeHEA BpeMolst Hmex Bun: £ =+ V1 = /5w UL /0. A rax xax
GKOPOOTh MOTOYHHKA /Sepxay/ 1), DABHA CKOPOCTM pakers 77 , TO
V= Yy . 8 kosdfuument \/ [ ~7/CA4Ue/ct= 1, T.0. N paBHOM-
PHOM NPAMONKHERHOM ABdREHMN HUKAKMX MSMAHGHMH BpeMEHM B JNOWX CHCT 6
Max OrcMera He NPOMOXOOMT. lI0STOMy HIM pacCcMOTPDeHMH 3(fexTa sonuneps
B TOODHM OTHOCHT @MLHOOTH, HeOOXOUMMY BMOCTO KOI[iMLMeHT8 BPOMSHM
p fopMyRy NOACTABITE GILMHMIY M OHA OTMMET BEMA RA&0CHYeCKDA (ODMYJH.
PelLiTHBHLOT CKOEG HATPOMOELEHUS HO HYEHO M, Laie, BPOARO, TAK Xax iipd
¥ = J7 /2 PeNiTHEUCTCHAN NONGDPEYHHH AONIIEP-dfexT OTIMYEH OT HOJS.

H2 npsdBeleHHHX $ODPMyA BHAHO, YTO Y4CTOTA& CBETOBWX BOJH &M GUT
OT OKOPOOTH HX pacnpoctpasemua: To C= T Cy M G/y, = Ci/y

v = i Ve /ﬂl M C; » Clp ‘s"?'\}u , HJM c;‘: C, .\J‘ﬁ"ﬂe .
{OrAACcHO Haled YMNOTe3e "OrposHde K PROJOLMSA HceXeHHOM", OHE 3alOJuie-
H& O€QCTUYKTYPHON T eIIOBOA SHepried /rennoTod, 3FMpoM — CHAOHE Mi/.
CBETOBHS YBOTHUY / B COBDEMEHHOW (usMke - oTOHH # He RBAURCH OFy-
OTKAMA DHEDIHW, OHM NPeACTaBNHUT COCOA CUOKHHE BpAlSOUMEC: BORPYT
OCeh YaprHilk, COCTOHIMe M3 0eMH BAXDPEOODA3HHX 4YalTHlU Ceml LBETOB.
£M, Hamy cr. "iTo Taroe cperT". UBCTHLN, DECUPOCTDEHfLNCG B 3dipe
/UpOCT PaHCT BeHHOM TellIoTe/, KOJEOANT eI'0 M BOSGYAUSUT LOUEpeYHEe
BOJHH M 34 CYer TPeHHA O I'AaXTHYeCKyD TemioTy TODHWT CKOPUCTH, puc-
WMATDAUT CH B yReIHNMBADT IJAMHH POJH. [IOYOMYy YoM Aaviblle DaonOAOAcHA
rajastdka, oT HOTODOA HBOJOAHF elp NDEHMMAST CBET, Tom VLUJbIHA UYTH
NDOL/M 68 CRETOBHE YACTHLH, TOM MeHbUe Craia WX CRODOCTE K OOAbUMsH
GAaNeTD YaoTHn, IMMHee MX BHDA0ATHREEMHE BOJIHH. YMeHBUIGHME QGKOLO-
CT 6l CRETORHX BOJH B YBeNAVeHHe MX 4/MH RIKANT HA HacTOrTy lOA0OHO
apperry Jllomuiepa , YTO He OHHO 4 TO Xe., ITOT Sfdewrr, Haxk i Jjonure-
PORCKMA, BHSHBAET KPACHOS CMOUEHUE GHEKTPOB M EROUHT B SE0MYAULGHES
SCT POHOMOB, CUMTA&OMMX YTO BoeielHafd DECUHpHAeTor H3 TOYEKM,. [oedenHasn
OeCKOHEYHA, COCQTOMT M8 DECUUCAEHHOID KOJMYECTBA LANGKTHK M HMKOTZA
He Haxompiack B "CHHTYAHTHOM" CcOCTO:HHHA,

CBOTOBHE Y4CTHIM 38 CYET TPOHMs 0 MeslanasTHYeGkyw TelliuTy B lpo-
yecce UBMXeHHA TEPAOT NMaQOY K 3aMelVlANT CKOPOCTh. 5 NpowaOM CYOXeTs#
OHJM OTKUWTH YACTHUM MIMHOM BOJH Z,5 - <0 GM ¥ TemIeparypos & i, H&~
SpaHBHe "pMKTORuMI" . HO, TaX Kak BealeHuas OeckOHeYHA A Hudand He
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HE Hyena, TO 9TH YaoTHIN CHOpPee HAMNOTCS OCT&TOMHAMA AERGHHiAMI LBEM-
KeHHA CROTOBHX Yz0THMu. CEETOBaAA VACTHUE B USHTDe BpaiesMs MMEET Tu-
Mieparypy 10' K, GEeHOBATENBHO K KOHIY WH3HM OHA TOPHST TOMUGPETYDY
B 0,256 x LU'zpa:. Ecmd poxarark, MTO Macca K cEODOOTE YaoTHL YMoHb-
HAETCH HO HOAA. TO CSKYHNHOE KOJMUBOPRO AEHAEHH: MAJNYYeHHOX YaCTEiM
A3 HCTOYHMKA NOTaKas?CR KOJMYeCT BOM ABHWBHHA CONDOTHRIGHMH B4 BDoMu

£ v MC = Ma%(C - 0) /2= U, Tockoassy M= LU , 10 ypasuenue
npaver Bia AU C-HUst 6/2 = 0, Tie P ~ MIOPHOCTS YeoTHEWE, f) -
nAOTHOCPL 8dpa, )f, - OO0BeM CBETOROK YBCTMUH B MOMOHT HIMyuoHAs.,
Uz — nNepeMeRHH« ofheM NBIRYuekcs YaoTUIH, TaR K8K ¢ yMBHRUSHAEM
CKODOCTHA RBHAGHMA YaCTRHA LACIHH DHETOsl, & IPASMTAUMOHIEOE YOKODOHME
€6 OCeRiI0 RpalsHMy He BElAMpaer COOAepAEMOE YePped NoJicH BPAWMSHEH
B (MP, SHANRT [0JWOHHE YOKOPSHNS THXGCTH OT JAMHEAHOH CKODOOTH YHCTHU~
LH CHHXPOHMBHTYUTCH C DKRATOTMATLHHML YCKOPOHHAMI. |02TOMY
LU ¢ -2V dik- U.ﬁb‘}=ﬁ-&1};mﬁ; ,ﬁgﬁ;}l& _
Y, = Ak /o, '
o NeHHHM COBPOMOHHOW HAyM ILIOTHOOTh MOXTATAKTMYSCKOR TemAOTH f)

oo apAseT 3 X I(u"y’lll‘/m. Bpems{ XMaHM CHRETOBOA YalTMLH 5

Y= )/ X7 ¥ a7 T3 . Pamiyc "pemxropux” yacruy -4xl0cm, pacsu-
pasauxes M3 ¥ = I07”M. Coemlin. Be/MYMHA 38 BDeMd ABMEeRMA ' =

= (107 4 x 107/ 2 20107, Nn0FHOCTS HBKYUEHHOM YACTHUH OLPSAGHAM
43 QOpwyau-ypassends £, /S, = ‘b‘; / *z? , rie £ - naornoors vaoru-
Ly, /3 - NAOTHOOTh HAPA STOK MECTMUN = LU”" ke/md - pamsyc ogupa
vaoTHlUN, ), - DRKYC ANPA YACTHLH = L0~ M. Pamiyc B{Xpa YaOTKUH Hs-
NYYGHHOA M3 MCTOVHMKA, ONpelesieN Ka dovmyas 0§, = W' 2} /%5 ., rme

G =9% 16% weert 2 = ¥ x 10 weax ks . _

= f B x Ik 1679 x 10°° « 16 M,. a £ = 107x 10"/ 107
10%%r / y xyo. Toraa ¢ = VE3XIP/ s xI67%x 4 x 8,14 x 62+
9.9% x 10" cex = 8167 Guumoron ner. /[ 316107 Suasuoned per/
[lJMBeleHHHe DaCYeTH NMOKA3HBANT, YTO CMSEUEHME JI0JOC CUBKIPOB rala-

KTHK BagMCUT OT BeMYHMY CHODOCTM DVACIDOCT VaHEHMA CHRETOBHX BOJH, MH-

Ey\MpyemiX ApiXenMeM YACTHI. YeMm COMplWie CxODOCTh YacTdi /M HX BOMH/,

TeM OOAblle CMeHEHMEe NONXCC B (MONETOEYD CTOPOHY, YeM MeHble CHOPOCTH

CBETOREX BOJH, TeM OOJbAEG CMeucHWE MHPODPEPSHUMOHHNX OX0OC B Kpac-

HY® CTODOHY. 3jfexr jloNifepa NOIT BEDELAST 3ABMGIMOCTE CHOPOCTER CBS-

T8 OT CAODOCTH ero Morovyndra ¥ OT NOTels I NBMEcHAM 10 MeXPlalawra-

YGOKoK TeIoTe, BemMYMHa CMeueHMS NI0XOC CHeKTPOB FANAKIMK B KPACHYW®

QTODOHY He MOXET QNy~#MTh LOKa3&areybCTROM DACQUMDEHHAR DOeVieHRO4, Tax

KaK PASBHOH NTMUYMHOW eI'0 BOSHM KHOREHEA CNYMMT ReJIMYMHE LOTEPE CROPO-

CTH CBETA OT TPEHHA O MENTAR&KTUYECKYD TeNROTY UM PECOPOCT paHenkd.
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