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Ill 
KaK HaaecTHo , npH peaoaaacaoM pacce!IHHH caeTa aa aToMax, aoa6y)!(neHHb!e ypoa-

HH KOTOpb!X pacmenneHbi, B03HHK8!0T "fiHeHHli" C '18CTOTOI! (1)1 2 ; paBHOH BeJlH'lliHe pac-

menneHHli. npa 3TOM JlJlli HBfiJl!OJleHHli ~~eKTB H90fiXOJlHMO llpHMeH!ITb HMnynbCH09 B036y)!(-

neHH9, 'ITO CHJlbHO yMeHbmaeT HHTeHCHBHOCTb pacCe!IHHOrO CBeTa. 

12,31 
B pa6oTax paccMOTpeaa HI!Tepecaa!I oco6eaaocTb peaoaancaoro pacce!IHHli, aoa-

HHKB!Ollla!I B TOM cnyqae, 9CnH HIIT9HCHBHOCTb nBJlB!Olllero CB9T8 M9H!I9',Cli BO Bp9M911H C 

H9KOTOpOI! '18CTOTOI! Q 

pacTaeT npa n = w 12 

; a HM9HHO fib!JlO llOK838HO, 'ITO BMnnHTYJlB "fiHeHHI!" p93KO B03-

• npH aTOM O'l_9Hb B8)!(H0 OTM9THTb, 'ITO B p930H8HCE>- HHT9HCIIB-

HOCTb pacCeliHHOro CB9T8 JlOCTHraeT TBKHX )1(9 3H8'!eHHil, KBK H npH llOCTO!IHHOM o6ny'l9HHH, 

T.e. CTBHOBHTCli BO MHOrO pa3 fiOJlbllie, '19M npH HMnynbCHOMo nocneny!OlllH9 pafiOTb/
4•51 

BblliCHHnH, '!TO B03p8CT8HH9 "fiHeHHil" npH f1 =· W IO npoHCXOJlHT npH Jl!OfiOM THne B03-

fiylKJl9HHli 8TOM8 ( n - '!BCTOTB H3M9H9HH!I B036YlKJl9HH!I) • 

8 HBCTO!IllleM coo6meHHH Mbl XOTHM o6paTHTb BHHM8HH9 Ha TO 0'19BHIIH09 06CTO!IT9Jlb

/4,51 
CTBO, 'ITO peaynbTBTbl pafiOT OTHOCliTCli He TOJlbKO K 8TOMBM, HO. H K HApaM, B036y)!(-

A89Mb!M noTOKOM KBKHX-nHfiO '!BCTHII ( npoTOHOB, Hei!TpOHOB, y -KBBHToB). EcnH noTox 

'IBCTH!l H3M9H!I9TC!I C T9'19H!I9M BpeM9HH no 38KOHy J- Jo(l +rcos nt) , TO HHT9HCHL-

HOCTb H3ny'leHH!I !IAep T8KlK9 H3MeH!I9TC!I C Te'!eHHeM apeMeHH H CO.[Iep)!(HT pe30H8HCHb!ll 

151 
'!Jl9H J '. , nponopi!HOH8JlbHblll 

, ycos(!lt+ 8)+(0-·w21 )sin(!lt+B) 
J . .,. ( ¥t 

(w21 -· {})• +:y• 
151 

B oTnH'!He oT 3Ha'!eHH!I, yKaaaHHoro B , y = y
9 

+.y P , T.e. coAep)!(HT He TOnbKO mapHHY 

BOafiy)l{.<:xeHHblX ypOBHel!, HO H Ylli!IpeHHe BCJl9ACTBHe penaKCBIIHH CnHHOB B036y)!(A9HHbiX COCTO!I-

HHI! !IAep Y = _l_, rne r -BpeM!I CllHHOBOI! penaXCBIIHHo 3aMeTHM, 'ITO BCJl9ACTBHe p T p p 

3TOrO MBKCHManpHoe 3H8'19HH9 HHT9HCHBHOCTH B peaOHBHCe YMHOJKaeTC!I HB AOnOJlHHT9JlbHblll 

MHOlKHT9Jlb - YJif < l. 
y 

EcnH Ha liApa na.t~aeT noTOK y -KB8HTOB, TO H9nOCp9JlCTB9HH09 B03fiyl!<!1eHH9 Ha 

Y3KHI! ypOB9Hb 38TpyAHHTenbHOo noaTOMY B HB'!Bne liApO MOlKHO nepeaeCTH HB KBKoll-HHfiyAb 

lliHpOKHI! ypOB9Hb, C KOTOporo OHO CllOHTBHHO nepexoAHT Ha pacmenneHHb!ll BO BH9lliHeM no

ne Y3KHI! ypoBeHb H 38T9M - B OCHOBHOe COCTO!IHHe. 

3aM9THM, '!TO B HCXOIIHOM B036ylKA9HHOM COCTOliHHH liApO OK83b!B89TC!I llOJl!IpH30B8H

HbiM. no3TOMY AJlli Hafin!OA9HH!I ~~eKTB, B OTJlH'lH9 OT M9TOA8 y -• y -COBil8119HHI!, AOC

TBTO'IHO HCilOJlb30B8Tb OAHH C'l9T'!HK, perHCTpHpy!O ill HI! H3JlY'l9HHe, B03HHK8!0illee npH nepe-

3 



l 

xone c pacmenrreHHoro ypoBH>I, 'iTO npHBOUHT K peaKoMy yaerrH'IeHBIO a<jl<jJeKTHBHOCTH. Ec

llH pacruenrrei!He Bbl3biB89TC>I MBrHHTHbiM llOIIeM, nepneHUHKYII>ipHbiM lliiOCKOCTH, B KOTOpOl! .. .. 
ne>KaT nMnynhChi na.naromero y -KBBHTa H nocnenHero y -KBBHTB k H k , .· .. 
TO yrrroaoe pacnpenerreHHe k' OTHOCHTerrhHO 

161 
k B MOMeHT nocrre aoa6y~neHH>I 

HMeeT BHU 

n MBKC 0 -A2nt 

W(O -·w m t) • I 1 + 1 A 2n P2n [cos(O -wm t )]e 
n•l 

-At 
le 

rue () - yrorr Me~ny k H k '· wm I' I -MarHHTHbtl! MO-

MeHT pacruenrreHHoro ypoBH>I, 
1 

- ero cnHH, 

~'i H 

111 0 

Allh - Te ~e napaMeTpbi, 'ITO H B OT-

cyTCTBHe saernaero nonH, -Bp9M>I CnHHOBOll perraKCBUHH, .\ - ruupHHa pacmenrre11-

,\2n 
Horo ypoBHSI. 

Ecrru HHTeHCIIBHOCTh nanaroruero 1131ly'ieHHSI HaMeHSieTC>I no aaKoHy ] 0 ( 1 +:<cos flt) ,, 

TO W , ycpeuHeHHOe no apeMeHH ~H 3HH pacmenrreHHoro ypoBHSI, 

MBKCo -A2nr -.\r 
W(O-·wmt)~.\ {11+ :S A2nP

2
)cos(O-·wmr)]e le (1+tcos!1(t-•r))dr 

0 n-=1 

AHallll3 aToro Bbipa~eHHSI rroKa3hiBaeT, 'iTO peaoHaHcHoe ycllrrHe K6HeHHl!K npoucxorr11T rrpH 

171 
n ~ 2nwm • EcrrH B peayrrhT8T9 peaKUHH B03HHKaeT TOilbKO norr>1pH38UHOHHb!l! Tell30p 

BTOpOrO llOp>!UKB, TO 

,\ o 3 o ycos20+·2 wm sin20 
W(O-·wmt) ~ 1 + --- A 2 + _,\ A2 , 

4(.\ +.\:I 4 Y + ( 2wm) 

). .\cosn t + n sin!lt 

+• ).2 +:!1 

0 ycos nt +-f1 sinflt 
.\ A 2 ..:_ _ __,;---,.---+ 

3 0 
+4r.\A2!Y, 

4 y +.!1 

ycos(!Jt -·20) 1- (2w.., -·!1 )sln(Ut -·:h9) 

(2wm -• !1)2 + / 

ycos(f'!t + 20)+(2w +!1)sin(!1t+20) 
+ y, "" I • 

(2wm +!1)2+y2 

rue y ~ A + :.\ 2 • 

161 

+ 

+ 

+ 

B I<a'ieCTBe rrpuMepa paccMoTpHM aoa6y~ueHue Gd Y -KBBHTBMH c oCHOBHoro ypoa-
+ 

HSI ~-) HB ypoBeHb (+ ) C 3H9pr11el! 74,5 K3B, llocrreuyroruHll K8CK8UHbill nepexorr HrreT 
'T S + o 

qepea yposeHb <y ) c aHepruell 25,7 K3B 11 napaMeTp A 2 = 0,03, 3To 3HB'i9HHe B 

IHITh pa3 M9HbUI8 TOrO, KOTOpoe HM88T M9CTO B M8TO.Ll8 y-:y COBII8A8HHfi. 3SM9THM, qTo 

CYIU8CTB9HH09 YM9HbllieHH9 8CHMM8TpHH BCn8JlCTBH8 H9CKOnbKHX ITOCflG.QOB8T8nbHbiX rrepexo-

4 

UOB Me~UY ypoBHSIMH C MOMeHTBMB .S(y, )6(y2)4(ya) 2(y• )0 
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