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Ceem, xak 9acTHSIE COy4Yall 2/eKTPOMATHUTHEIX BOJIH, p&ac-
UPOCTPAHALTCA B BaKyyMe B BO3AYXe CO CKOPOCTHIo ~ 3108 M/c.
9ra BeIMYNHA BIEPBBIE OCTATOUHO TOUHO 6rL1a oppenenena Ha
onbire Matixenncona (B Amepuxe) ¢ momompbio spamasomelics
npraMer (M. puc. 60). Hcrownmk ceera, BOCBMUTDAHHASA TIPU3-
Ma u Tpy6a HabIloaTeIs PACIONATAIUCE KA, BEDIIHHE OTHOM o~
DPEI, & Ha, BepHIuHe ApYroft ropl, PACIOI0KEHHOR Ha PACCTOHIA
I = 35,4 XM, HaxOMIIHCH BOTHYTOE M IIFIOCKOE sepkasta. IToxa cu-
CTeMa HaXOANTCA B OKOE, HAb/TIOaTe s BUIWT Yepes Tpy6y u3o-
Gpazxenve ncrounmka cperd. IIpn MennenHOM Bpameny TEPU3MEL
BOKPYT OCH, Tpoxonsmelt wepes Touky O, m3obpaxkenue mpoma-
ZIACT ¥ MOABJIAETCA BHOBB, KOTA 33 BPEMA NPOXOKICHHUST JIyIOM
CBETa PACCTOAHMS 2/ 3epKAJIO NOBEPHETCA Ha, g HacTs obopora, ;

T.¢. Ipalb a' saliMeT II0I0XKeHue a, & rpanb b saliMer moJoxe-
Hue b. B onwire Gbina HalimeHa MUHMMANEHAS YACTOTA Bpale-
HIA [PUSMBI V, IPA KOTOPO# Muranue M3o6pakeHUs MCTOYHH-

Ka HCYe3aeT, BHaﬁ ‘IaCTOTy BpalleHus YV, MOXHO IIOJIy4I#TEb, YTO
e=2 = 1600~ 3-10° w/c.

3&BHCHMOCTB TIOKa3aTe s NPEeJoMIIeHIA Be!‘IKGCTBa 7. OT 9a-
CTOTHI NPOXOOAIIETNO Yepe3 HEro CBeTa Ha3bIBALTCA a’UCﬂEPCUCﬁ

ceema.




[image: image2.png]Tucnepcus 0OBACHACTCE BaauMozelicTaMeM CBETOROH BOJHEL
¢ 9MIEKTPOHAMY, PXOfSIIMMI B COCTAB MOTIEKYJTT ¥ ATOMOB BeHig-
cra. [on eficrBueM 3/IEKTPOMATHUTHOFG IOL cpeToBOH BOJIHBL
TaHHEIE SCKTPOHD! HATUHAIOT COBEPIIATH BHIEYKACHHDIC xouneba-
Hus € 9acTOTON BOJIHDBL. TlocKONBKY aMIVIMTYAR xonebanuil 1py
pagHOlt aCTOTE Gyner pasHoM, TO paswo# Gymer W JHRIEKTPI-
eCKA TPOHHIAEMOCTH BEIIECTBA, £. Tloxasarent IPejoMIeHIA
7 CBA3BH C TR IEKTPUHECKOE FPOHAIAEMOCTEIO COOTHOLIEHNEM
n = /€, MOITOMY OIHOBPEMERHO C & 33BUCHT QT 4aCTOTH! CBeTa ’
PESTHHHES 7.

Puc. 61

 CremcrBueM JECIEPCHA CBETA SBJIAETCH DPA3JIOKEHNE Npu3-
Mofi myuxa. Gesigro caera B CIEKIP (puc. 61). Ha rpanu BD
5 touxe A Gesbil CBET DasAracTed, M Ha 9KpaHe NOJYHaeT-
5t CHJIOMEAR NOJOCA PASHBIX LBETOB: xpacHoro (K), OpaKeBo-
ro (0), eJToro (), seneHoro (3}, romyboro (), cunero (c), Gu-
oneronoro (b). [Topauox cenopanit 1BeTOB OObLACHACTCA TEM,
470 YACTOTHI BOJH PESHOTO UBETA pasubie, TaK Yy < Vg, NOATO-
My Nx <N ¥ KpacHbIli cBeT OTKJIOHsETCA NpH3MOl Ha MeHbIgi
yroJ, 9eM uonerosblii.

TIpuGop /i BUSYATHHOLO HaBIONEHNA U M3y 9eHUA CIIEKTPOB
HABLIBACTCH CNEKMPOCKOTOM (puc. 62). OcHOBHBIMA YACTAMU
CTIEKTPOCKONS, ABJIAIOTCA NPUSMa ABC; xonnuMaTop ¢ auusel
I, B doxyce Fi Koropoii BAXOMATCA HeJb, i 3pUTesIbHad Tpyba.
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KONJIAMATOP 3puTeabHaa

Puc. 62

Cnexmpozpad OTIHYALTCA OT CIEKTPOCKOIA TEM, YTO BMECTO
3puTesbHOlt TPYGBI HCTIOIB3YeTCs SKPaH.

Crexmpom usAy“eHUA HA3EIBAIOT COBOKYHOCTD YaCTOT (mmx;
BOJIH), CONEPIKAIIMXCH B M3y 4eHUN KaKoro-nubo semecrna. Bun
CIEKTPa U3IyHeHUA ONPEINeJIACTCA KaK CBONCTBAMM OTHEJbLHBIX
M3JIyYAOIMUX &TOMOB, TAK ¥ B3AMMONEHCTBMEM &4TOMOB IPYT C
npyrom. Harperste Tesia (TBepable, XuAxwe H rasoobpasisie)
non, GOJILIIMM TABJIEHMEM UCILYCKAIOT CNAOWHON cnexmp, Conep-
Xamwh usTyeHns Beex 4acToT. C mOMOIBIO CHEKTPANIBHBIX all~
ApaToB CIUIOMHON CHEXTP MOMXHO Pa3jIOKNUTh U NOJYIHTh HA
SKpaHe CIVIONIHYIO PA3HOUBETHYIO 10JI0CY.

B cniomsoM CreRTpe M3JIydeHUa y PasiuYHBIX TeJl Pacmpe-
JIeJICHEE SHEPrUY Mo YACTOTaM OTVIMYAOTCA. Y HEpHHIX TeJI 3a-
BUCHMOCTL BHEPTHM H3JIydYeHHA OT YaCTOTH HMEET MaxCUMYM,
IOJIOKEHNE KOTOPOr0 U3MEHAETCA C POCTOM TEMIEPATYPBI H3JIYy-
Ya0Uero Tesia: NpPH HOBLIMICHHHM TEMIEPATyPhl 9TOT MaKCHMYM
CMEIIAeTCs B CTOPOHY GOJIBIINX YACTOT.

T'a3bl B aTOMapPHOM COCTOAHNN, HArPeThie 1O BEICOKOH TeMmme-
PaTypHl, H3Tydaior sunelinamuidl cnexmp (OTAeNBHBIC BETHEIE
JiuHuY Ha JepHOM ore). ['a3 B MOJIEKYJISPHOM COCTOSHAM PO~
FABJIAET NOAOCAMUIL CNEXMP, B KOTOPOM OTHENbHLIE JIMHAY CJIH-
BAIOTCA B LIBETHLIE HOJIOCH!.

Crexmpom noziowerus HasbIBAIOT COBOKYIHOCTh YacTOT, N0~
IJIOII3EMBIX JaHHBIM BEUICCTBOM. Cnex’rp TIOIVIOMIERUA IOJIyda-
0T, IpOmyckaa Gesblft CBET CKBO3b XOJONHEIR HEMsIyHajomuh
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ras, cocTosmmit 73 ATOMOB HCCIIeAyeMOro BemecTBa. Tipu aTOoM
Ha DKpaHe cne:gmporpad)a MOWKHO HaOMIONATE TEMEBIE JITHEE Ha.
done CHTONIHOTO CHEKTPa. Drm TEMHEIC JIMEVN B eCTb CHEKTD
mopsiomenns. ATOME! KAJKIOr0 XKUMUIECKOro 5JIEMEHTR H3TYHa~
JOT BOJIB! CTPOTO OTpeieNIeHHBIX YaCTOT, oaTOMy JHeluarbill
CHEKTp MY ICHUA ¥ KAKIOro-9JIEMEHTa cpoti. AToMbl BEECTB2
Hanponee AKTHBHO HOTIOMUAIOT CBET KK pas Tex 4aCTOT, KOTOPHIE
OHI HCITYCKAIOT B HAIPETOM COCTOAHIY, D13 3aKOHOMEPHOCTD J1¢-
JKUT B OCHOBE CNERMPaNbHO20 aneau3e — METOna ONpeIeVIeHA
XUMUEECKOTO CQCTaBa BEIMECTBA, TI0 €r0 CHEKTPY: 7
Cper sBJiseTcs HaCTHEIM coyuaeM 37eKTPOMATHUTHBIX BOJH,
AMeiomX wacrory (4+ 8) - 104 Tu. Bea mxana BIEKTPOMAT-
HETHBIX BOJH TompobHO paceMoTpena B pasmene 4.2. K ofmmam
BOJTHOBBIM CROHCTBAM OTHOCHTCH unmep@epenyui 1 Fudparyui.
ngepcbepenum cpera — 91O CIIOKEHNE ZByX WM HECKOJIb-
KX CBETOBBIX BOJIH, B pesybTare KOTOPQTO HAOIONALICA yezolt-
uppas BO BPeMEHH KapTuHa YCHICHUT HIH ocIabIeHNs UHTEH
CUBHOCTH CBETA B PABIUUHEIX TOIKAX HPOCTPAHCTBA. CoracHo
POTIHOBOH TEOPHH, MHTEHCABHOCTE PONOPIOHAIEHA KBAJPATY
HanpmKeHHOCTH a/IeKTpUIECKOrQ Mo B cpeToBott BOJIHE. I
BOHBI CO3AROT MOTIE, HANPFIKEHHOCTD KOTOPOTO B, mammolt TOTKE
COrIACHO MPUHLIIY CyTeprosHITHA 'pasua B = Ey + Fp. Eom
n‘onﬂm‘npnxomm B AHHYyIO TOEKY B ompiofk pase, TO BEXTOPEL
E, u Eq OynyT COHANPABJICHE! & pesylBTApYIomAn HAIPSTKEH-
HOCTH BO3PACTALT. Corsiaco BoHOBOH TEopIl MHTEHCUBHOCTD
cpera BCTIEACTBIE »TOT0 YBETWIMBALTCA u B Jaumoil TOUKS 6y-
per HabmoHaTHCA MAKCUMYM OCBEIIEHHOCTI. AHQJIOTHYHO, ecil#
BOJIEpL PUXOAAT B TOUKY B nporusodase, T0 B et Gyner HabIIo-
JATHCA MUHEMYM OCBEMIEHHOCTH. VinTepdepeHunoHHad KapTHHA
Oy 9aeTcd ymoﬁqmsoﬂ TOMILKO B TOM CIIY 1€, ecJi¥l BOJIHBL K02€-
penmss, T. & BX ACTOTHL OMHAKOBE], PASHOCTD das ne MensAeTCA
© TeueHueM BpeMeHU.
Mﬁxepd)epeﬂnneﬁ cpe1a 06 bACHACTCA, HanpuMep, OKpac-
K& MBUIbHBIX myseipeit i TOHKUX MACJISAHBIX TVICHOK Ha
Bozie. B 9TOM CJIytiae nrTepdepupyIOT B¢ BOMHHL, orpa-
JKeHHEIS OT PAJHBIX TPAHI [TIeHKY. YCTIoBnA MAKCUMYMa ¥ MH=
HUMYMa WHTEHCUBHOCTH yTepdepupyToIIpX BOT ¢ [UTAHBL BOJ-
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Al = 2]‘7%1; (Maxcnmym)
Al = 2k + 1)%, (vumEnyn)

rae k — nenoe uncno, Al — passocTs xoma (pasHocTs paccro-
aaal 10 HAIPABJISRUN PACHPOCTPAHERHA BOJIH OT HCTOYHHKA 10
nauHolt Touky npocrpancrsa). Tax xax Al 3aBUCHT OT TO/THUHEL
IUIEHKH, TO YCJIOBMS MaKCUMYMa ¥ MHEUMYMa B TOYKaX C PasHOR
TOAMHKECH IIIEHKA BBINOHAIOTCA /IR PasHbIX NJIHH BOJMH, HO-
3TOMY OcBemieHnas esbIM CBETOM TomKad GecupeTHAS IIPO3PaAt-
HaJ TJICHKA KaKEeTCA PasHOUBETHO OkpameHHOR. Oxpacxa Mo-
JKET MEHATHCA B SABHCUMOCTY OT YIVIA NaReHHA CBETOBBIX BOIH K
W3MEHEHH: TOJIIUHBL TICHKY. fBienue mrrepdepennun B TOH-
KuX [JIeHKAX NPUMCHAETCH [/ KOHTPOIA KauecTna obpaboTkn
HOBEpXHOCTER, IPOCBETICHUA ONITUKH,

Hudiparyueti ceema HasbBaT Orubanne CBETOBHIMU BOJIHA-
MM Hempospaussx npenarcrsuil. [TomoGHO uBTepdepeHuun, iu-
bPaKLROHEAR KAPTHHA — 9T0 9ePENOBaRIe MAKCHMYMOB H MEKE-
MyMOB OcBemeHHOCTH. CXOACTBO KapTlH 06bACHAETCA HA OCHOBE
npunyuna I'otizenca—Ppeneas, COrIaCcHO KCTOPOMY KQKAAA TOU-
Ka (porTa BOTHE! ABNACTCA HCTOYHIKOM BTODHYHBIX BOJIH, & HH-
TEHCHBHOCTb CBeTa B JiF0OOU T0UKE NPOCTPIHCTBA — DE3YJIBTAT
naTepdeperIy BTOPUYHLIX BOMH, /IMEHHO BTODHYHBIG BOJIHEL,
HHTEepgEPUPyA, OCBEMAlT 661aCTh, Tie 10 3AKOHAM PeOMETpH-
YeCKOit ONTHKY JOJDKHA OniTh TeHb., Hudpaxuua nabmomaercs
TOTa, KOTAQ NPENATCTBHAE O4eHb MAJI0 MJIM OKDaH DACIIONONKEH
OT Hero JOCTATOYHO JATeKO — Ha PAcCTOAHMd 1 > d2 [A, roe d —
pa3Mep NPENATCTBYA, & A — IUIMHA CBeTOBON BOJIHEL. SBJICHNEM
AudPakoul CBETa onpegenzeTcs ronybas OKpacka armochepsr
3euMIn, NOCKOIBKY AIAHA BOJHK B 9TOM CyYae 6iM3Ka K pas-
MepY ECTECTBEHHBIX HEOAHOPOXHOCTEH ITOTHOCTH BO3AYXA B Hell,
Jufparytonnaes pewemxa npeacraBnser cobolt mpo-
SpaNHyI0 HNSCTHHY C HAHECEeHHOR Ha mell cueremoil ma-
PaITIesIbHBIX HEMPO3PAMHEIX TI0JS0C, PACTIOIOMKEHRHbIX Ha
OOWHAKOBOM DAcCTOSHUM d Opyr OT Apyra, Ha3bIBAEMLIM Nepuo-
dom pewemnu. B peaynvrare rudpaxuaH U3 Kaxao# mesd coer
PaCTpOCTPAHICTCS HE TONBKO B NEPBOHAYAIBHOM, HO U BO.BCEX





[image: image6.png]IpYrEx HanpasjieHusx. IlapasuresbHele Jyud, HAyLIMe OT KDach
IBYX COCEIHUX TIEJelt, HMEIOT PASHOCTE XOHa

Al = dsing,

I7Ie (p — YTOJ OTKJIOHEHHMS CBETOBBIX JIyHeil OT epBOHAHAIDHO-
IO HaNpABJICHAA HANAIMIETO CBETA, COBIAMAIOMETO C [ePLeH -
KYJIAPOM K IVIOGKOCEH PEreTx. Pacrnonoxentas 3a pemerkoit
JmE3a cobupaeT MyHoK HugParypyeMsIX TapaJlIesbHbIX Jiy el B
doxansrOl nTockocTy, ECTy BRIIOIHSETCA yCI0BHe

Al = dsing = kA,

e k — 1enoce uneo, o Byner HabonaTsCa nHTEPhePERIROR-
HbIH MAKCHMyM CBETR, TaK KaK JITH3a HEe BHOCUT JONOJHUTE IBHOM
pasnocTy xoma. IIOCKONBKY yC/IOBHE MABKCHMYMa 33BHCHT KaK
or A, TaK ¥ OT @, TO B Pe3yIBTATE NPOXOWICHUA Yepes Audpak-
IHOHHYIO PEIETKY 1y¥oK 6e/Ioro CBeTa pasflarasICs B CIeRTD.

Ips 'NPOXOXIEHUY CBETA HUepes ONPENesIeHHbIe KPUCIAUILI
(nampumep, CTBHICKNIH MIAT) HAGMONACTCS ABJIEHUE NOAAPUIE-
YUl ceema, T.e, NPOMyCKAHNe KPHUCTAJIJOM TOJILKO TAKIX BOJH,
B KOTODHIX KO/I€GANNS BeKTOPa HAIPIKEHHOCTH SJICKTPUYECKO-
ro nons B cobepmanoTca B ommoft ILIOCKOCTH. DTa IVIOCKOCTh
HA3BIBACTCH NACCKOCTIbIO NOAAPUICYUY. JJAHEOE ABJIeHNE TaKXKe
TOKa3LIBAET BOJIHOBYIO IPUPOLY CBETA U NMOTeped b BUI CBETO-
BBIX BOJIH.




