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1. BeeoeHue 

H3y'leaae o6onoqeqawx :Jc)clleJCTOB B 6wcTpo spa1Q8.JOI.QHX
CJI JI,Apax /1 , 2/ .BalKHO ,AnJI UOHBM&HBJI CBOBCTB JI,Aep B 3TOB 
o6n&CTB ~30BOrO npOCTp&HCTBa, JCOTOp&JI He,A&BHO CTana 
.AOCTynaoi /3 ,4/ .An• 3JCcnepaMeHTaru.Horo accne,AoBaHBJI. 

B aacTOJII.Qeii pa6oTe Teopa•, pa3BBT&JI paaee /I I, npa
MeaaeTCJI ,AnJI B3y'leHBJI He&JCCB&nLHOi ,Aecj)opM&:QBB BO BCeM 
BHTepBane B03MO>KHLIX CDBHOB B pe,AJC03eMeJILHLIX JI,Apax 
s6nB3B naaaa 6eTa-cTa6anLHOCTB. Ha .BalKHOCTL y'leTa 
aeaJCcaan~aaoi ,Aecj)opManaa npa 6onLWBX cnaaax yJCa3WBa
nocL B pa6oTax liopa a MoTTen~ocoaa /S, 6 /. KoaJCpeTHaJI 
MO.AenL, acnonL3yeMaJI B 3Toii CBJI3B, onacaaa B pa3,A. 2 a 3. 
MeTO.A pac'leTa o6onoqeqaoii nonpaBJCB a aeJCoTopwe pe 3YnL
T&TI.i ero BCDOnL30BaHBJI npe,ACT&BneHLI B pa3,A. 4 B 5. 

B npano>KeHBB npoBO.ABTCJI cpasaeaae HaWBX oneaoJC 
C aaanorB'IJILIMB BLIBO,A&MB, C,AenaHHLIMB B paMJC&X MO,AenB 
Bpa1Q8.euoro aHB30Tponaoro rapuoaaqecJCoro ocnann•Topa, 
.An• JCOTopoi B3BecTao TO'IHoe peweaae /7 I. 

lJaCTL pe3ynLT&TOB, npe,ACT&BneHHLIX 3,AeCL, 6wna ony6-
nBJCOB&Ha paaee /B/. 

2. tl»opMyAupoeKa MOOeAu 

~n• pac'leTa o6onoqeqawx :Jcl»cc»eJCTOB aeo6xo.AB_Mo JCOHJC-
peTB3BposaTL BB,A O,AHO'I&C':_T,'IJIOrO DOTeH:QB&na V, "rna,A-
JCoi" 'I&CTB R-cj)yHJC:QBB H 1

' a cj)opuy a,Apa. 
llp&ICTB'IeCJCB HeB03MO>KHO paCCM&TpBB&TL O,AHOBpeMeH

HO 6on~owoe qacno napaMeTpoB. llocKonLJCY uw B oco6eu
HOCTB BHTepecyeMCJI npo6neMoi TpeXOCHLIX ,Aecj)opuanaii, 
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paCCMOTpBM ABa napaMeTpa, ODBCbiBaiO~BX DpOB3BOJibH}'lO 

3JIJiancoa.z.anbHYJO cl>opMy. TaKaJI cl>opMa OAH03Ha'IHO xapaK

TepaJyeTCJI TpeMJI rnaBHbiMB nonyocJIMB Hi, i = I- 3 . 
Ilpe.z.nonaraJI coxpaHeHae o6'beMa, MOlKHO awpa3BTb R i 
qepe3 o6bi'IHble napaMeTpbl {1 a y : 

r: ') 
R = R ( {1, y) ( I -t \/ -:2...{-3 cos ( y- i :::.!!_) ) 

0 ~17 3 

r .z.e R O .z.aeTCJI COOTHOWeHBeM 
,-1 

H
1

1l
2

H
3

= Ar~, r = 1 ,225 tjJepMU. 
() 

/1/ 

/2/ 

OrpaHB'IBMCJI paccMoTpeHaeM TaKax KoH«t>arypauaii, B 

KOTOpbiX CDBH f napaJIJleJieH OCB 1. Tor.z.a B3 CBMMeTpBB 

Ja,IJ,a'IB CJie,IJ,yeT, 'ITO B yrJIOBaJI 'laCTOTa 67 AOJI)I(Ha 6b1Tb 

napaJIJleJibHOB TOR lKe OCB B 'ITO o6e BeJIB'IBHbl MOlKHO 

C'IBTaTb CKaJIJipHbiMB. 3HeprBJI ~:( {1, y, J) 6y,IJ,eT CHMMeT

pB'IHOB OTHOCBTeJibHO JIHHBB sin ( y- 217/:3) = 0 B {1- )' -
DJIOCKOCTB, TaK 'ITO BHTepeCHOB 06JiaCTbiO H3MeHeHHJI na

paMeTpa y JIBJIJieTCJI /9/ 

- 17/3 :. y s 217/3. 

06onoqeqHwe nonpaBKB awpalKaiDTCJI I 1 I 
CTBeHHwe JHa'leHBJI onepaTopa 

-> -> 

r t - j . (J) + v , 

/3/ 

qepeJ co6-

/4/ 
1 -> 

r .z.e t - OAHO'IaCTB'IHaJI KBHeTB'IeCKaJI 3HeprBJI, a j 
OAHO'IaCTB'IHbiB yrJIOBOB MOMeHT. 

OcTaeTCJI aw6paTb paJyMHble awpalKeHBJI AJIJI R ( {1, y ,(u) 
B V ( (3, y, w) • 0 JaBBCBMOCTH V _OT (u A~JiaeTCJI npo

CTeiiwee npe.z.nonolKeHae, a BMeHHO, V( {1. )',u;) =V((3,y,O~qTo6w 
BMeTb B03MOlKHOCTb npoBeCTB _ 'IBCJieHHble paC'IeTbl AJIJI 

TpeXOCHbiX cl>opM, B Ka'leCTBe V ( (3 ,y, 0) 6biJIO Bb16paHO 

BblpalKeHae HanJ.ccoua c y'leToM f 2 - .necl>opMauau. Bo BTo

poM 'IJieHe B BblpalKeHBB /4/ e 1 6biJIO 3aMeHeHO Ha "pac

TJIHYTYIO" BeJIH'IBHY n /cp. pa6oTy /l 0 I /. TeM caMbiM 

MaTpaua r ( {3, y, uJ) paJ,IJ,eJIJieTCJI Ha DOA:MaTpBUbl B,IJ,OJlb 

4 

' ~. \ 

:~ 

l~ 
'~ 

I ,, 

rJiaBHOB ABarOHaJIB, MaKCBMaJibHaJI pa3MepHOCTb KOTOPWX 

pasHa 55, KOr,IJ,a BKJIIO'IaiOTCJI rJiaBHble 060JIO'IKB BDJIOTit AO 

N =9. qacTOTbl rapMOHB'IecKoro OCUBJlJIJITopa 6b1Jla aw-
6paHw cne,IJ,YJOIQBM o6pa3oM: 

w. 
I 

!/3 
(R1R2 R3~-8 

Ri 
0 

w /5/ 
55 

-Ai/3-

TaKoe 3Haqeuae ~ , KOTopoe ua 35~ 6om.we o6w'IHoro 

41 I A 113 M3B, 6wno aw6paHo ,IJ,JIJI Toro, '1To6w o6ecne

'IBTb BOrHyTOCTit/1/ R({3,y,w). B OCTaJibHOM Mbl HC· 

DOJlb3yeM 06b1'1Hble napaMeTpbl ,IJ,JIJI pe,IJ,K03eMeJIItHO:i o6-

Jl8CTB /!!/ K p.n._ = 0,0637; fl p = 0,6; fl n = 0,42. 

3aaacauocTit B oT (JJ ,IJ,OJI)I(Ha 6wTit Y'ITeua. ,l{eiicTaa

TeJIJ.Ho, p0T8UBOHH8JI 3HeprBJI COCT8BJIJieT OCHOBHYJO 'laCTit 

3Hepraii DpB 60JibWBX CDBH8X. ~OpMa 3aBBCBMOCTB 6wna 

aw6paHa cne.nywuteii: 

- 1 2 R ( {1, y, cu) = I J L IJ( (3, y) - - J . ( {-3, y) w , , 2 ng /6/ 

'ITO 3KBBBaneHTHO 

- - I 2 
E((3, y,D =R((3,y,w) + w I= ULo(tJ,y) + ----

2] rig ({3,y) /7/ 

r.z.e uJ nony'leHo B3 awpalKeHBJI /I/ 

I ( (3, y, w ) = I . /8/ 

3.z.ecb J rig ( (3, Y) 03H8'1aeT MOMeHT BHepuaa OTHO-

CBTeJibHO 1-oii OCB O,IJ,HOpOAHOrO 3JIJIBDCOB,IJ,a C rnaBHbiMB 

DOJIYOCJIMB, .z.aaaeMWMB ypaBHeHBeM /1/, T.e. 

1 2 2 J . ( {3, y) = -AM ( R 
2 

+ R
2 

) , 
ng 5 

r.z.e M - Macca HyKnoHa, M c 
2 

= 939,15 M3B. 
3HepraJI lKH,IJ,Koii Kanna 6wna pa3JIOlKeHa /I 2/ 

DeHJIM f) BDJIOTb AO TpeTitero DOpJI,IJ,Ka, 

/9/ 

no CTe-
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tJLn(f1,y) = ( 16M3B ) A 2/3 [ 1 (l - X) ( v ..2 {3) 2 -
5 417 

- 4-(1+2x)(y_§__{-i)·
3 

cos3y], 
lOS 4rr 

I ? 
x=-z~/A. 

45 

/10/ 

B npHHIJ;Hne, BblpaJKeHHe /7 I ,ll.JIJI "rn~Koii" 3HeprHH 
H~eHTHqHo TdMy, KOTOpoe paCCMaTpHBanOCL DpHH3yqeHHH 
pa3nsqHwx xnaccsqecxsx Mo~eneii /eM. pa6oTy /1 3/ H 
ccwnKH B Heii/. B Ta6n. 1 pe3ynLTaTbl ~nJI spauuuoliJ;erocJI 
ocHOBHoro cocTOJIHHJI xnaccsqecxoro JI~pa, nonyqeHHble 
Ha OCHOBe cllopMyn /9/ H /10/, cpa~H,Ba.JOTCJI C COOTBeTCT
BYIOIIJ;HMH pe3ynLTaTaMH pa6oTbl 1 3 . B~Ho, qyo Hawa 
DpOCTaJI KnaccsqecKaJI MO~enL BOCDpOH3BO~T pe3ynLTaTbl 
6onee ~eTanLHbiX swqscneHHii c xopoweii ToqHoCTLIO. Oco-
6eHHO cne~yeT OTMeTHTL cornacse B KpHTHqecKHX CDHHaX 
I1 H In /onpe~eneHHe nsx sensqsH ~aHo s pa6oTe /J 3//. 

3. "TAaoKuu" yzAoeou MOMeH• e MOOeAu HUAbCCOHa 

llps onpe~eneHHH R ~cllYHKIJ;HH /I/ no~pa3yMesaeTcJI, 
qyo oHa JIBnJieTCJI sorHyToii cllYHKIJ;Heii ; • B HameM cnyqae 
3TO 03HaqaeT, qyo ~OJDKHO BbiDOnHJITLCJI COOTHOWeHHe 

ai({J, y, w) 

aw > 0. 

06onoqeqHaJI qacTL yrnosoro MoMeHTa/1/, 

Ish ( f3, y' w) "' I I < h > i ' 
no npoToHaM f i <A 
H Heii:TpoHaM, 

a TaJOKe H "rna~KaJI" qacTL !1/, 

-
I({J,y,w) = J. ({J,y)w, 

ng 

6 

/11/ 

/12/ 

/13/ 
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I 

y~oaneTBOP.IIIOT 3TOMY ycnoBBIO. O~aaKo nonawi yrnoaoi 
MOMeHT ~aeTC.Il BhlpruteeHHeM 

-
I = Ish - Ish -+ I ' /14/ 

r~e 

I sh ( {-3 ' Y' (JJ ) L L~i .i I /15/ 
no npoToHaM 
H HeBTpOHaM 

J~eCb n i - '~rna~KHe" 'IHCna 3anonHeHHJI (I I/· I 1 .1 __.! - I • 
BW'IHCn.ll.ll Ish B MO~enH HHnbCCOHa c (d c U.\ M3B, 

Mhl 3aMeTHnH, 'ITO C XOpOWeB TO'IHOCTbiO 

·-
I sh ( {3' }'' UJ ) = .J sh ( f-3' }') 10 ' /16/ 

r~e J h '" l,30 .I . /eM. pac. 1/. Cne~oaaTenLHO, Kor~a 
s rtg 

npOH3BO~Hwe Ish ~OBOnbHO 6nH3KH K HyniO, ycnOBHe aor-
HYTOCTH MO>KeT HapyWHTbC.Il. 

B aawax Bbi'IHcneHH.IIX aorayTOCTb R ( /~, y, <u) " 6wna 
aoccTaaoaneaa noawweuHeM aa 35~ 3Ha'leHH.Il <d , T .e. 
acnonb3oaanocb ~~ = 55/ A 1/ 1 M 3B, KaK 3TO peKoMea~o
aaao a /14/, 'ITO nponopuaoaanbHO yMeHLwaeT 3Ha'leHHe 

ish. Cne~yeT no,n'lepKHYTL, o~~Ko: 'ITO ~aKoi awxo~ H3 
nono>KeHH.Il cne~yeT C'IHTaTL KpaaaeH Mepoa. CY1QeCTaoaa
aae TaKOB npo6neMW B CHnbHOB CTeneHH yKa3WBaeT Ha 
aeo6xo~HMOCTb acnonL30BaHH.Il 6onee peanHCTH'IeCKoro no
Teauaana, KaK aanpaMep; n_gTeauaana THna By~ca-CaKcoaa. 

Pacxo~eaae Me>K~Y Jsh, nony'leH~WM B noTeHIJ.Hane 
HHnbCCOHa, H TBep~OTenbHbiM MOMeHTOM HHepUHH, KaK 3TO 
MO>KHO npocne~HTb, CB.Il3aHO C npHCYTCTBHeM 3aBHC.Il~ero 

oT cKopocTH 'lneaa c 1.2 B noTeHIJ.Hane HanLccoaa. H3-
aecTHO /6/, 'ITO a noKanbHOM noTenuaane npa6nH>KeHHe 
ToMaca-~epMH, o6o6~eaaa.11 4>opMa KOToporo .IIBn.lleTc.ll xo
powHM npH6nH>KeHHeM /IS-IS/ ~n.ll "rna~KOB" 'laCTH n.JtOT
HOCTH B o6ono'le'IHOi MO~enH, ~aeT ypaaaeaae I 16/ c .Jsh , 
paBHWM MOMeHTY HHepUHH pacnpe~eneHHJI ToMaca-<J>epMH. 
PaCCMOTpHM, O~HaKO, noTeHIJ.Han, COCTaBneHHhiB H3 no-

""? 
KanbHOrO noTeHUHana nniOC 'lneH C r -, 

8 

10 

q«)2 Q04 0.06 .~.• 
W1l£} 

Puc. 1. Tpa¢uK 3a6UCUMoc•u fsh o• w 6 n.R•upa311U'4HWX 
MO()eii.RX: 1. TapMOHU'41?fKUU 0Cf4UIIII.R•op 6 nputf/IUJICeHUU, 
KOZOO e 1 3aMeHeHO Ha e 1 /eM. •eKe•/. 2. KaK 6 nyHK•e 
1, n1110c cnuH- op6u•allt-Hoe 63a~o()euc•6ue HUIIt-ccoHa. 
3. KaK 6 nyHK•e 2 ,niiiOC '4/leH c e 2. 4. liOIIHMU no•eHf4Ua/l 
Hullt-ccoHa, KaK 6 pa6o•e /11/ • 5. To-.Hoe 6WpaJICeHue (}IJ.R 
zarc_MoHu-.ecKozo OCI4UIIII.R•opa. Bee pac-.e••• npo6e()eHw (}IJ.R 

1 ocd c {3 = 0,133 u y = -60°. IH•pux-nyHK•upHou 
IIUHueu noKa3aHa ¢yHKf4U.R J rig • w , nyHK•up - ¢YHK14U.R 
Ish (w) 6 MO()e/IU 4. /Jlpu y=--00° 3.0 c•yneH'4a•a.R ¢YHK· 
f4U.R/. 
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I 

o _.2 
v ---2 = - wK 11r . r /17/ 

3Ta A06aBKa MO)I(eT 6WTL npeACTaBJieHa nepeHOpM8pOBKOB 
uaccw HYKnOHa, BXOAJIII(eB B MOMeHT 8Hepn88, B HanpaB
neH88, nepneHA8KynJipHOM ? . CooTBeTCTBYJOWaJI 34M)eKT8B-
HaJI uacca M*U) pasHa 

1 0 -> 
- -2(JJK/lf2, 
M 

/18/ 
M* (;) 

--' 

3Ta 34M)eKT8BHaJI uacca onpeAenJieT CAB8r cpeAHero uo
ueHTa, HaBeAeHHWB apall(eH8eM 161 B TOliKe ? . CneAo
aaTenLHO, np86nH)I(eH8e Touaca-«<>epu8 AaeT B 3TOM cnyllae 

Jsh = J M * ( ;:') P (;, (JJ) ( X; + X~ ) d r • /19/ 

3Ta Ben8ll88a npeBWWaeJ COOTBeTCTBYJOII(YJO Ben8li8HY B 
noTeHn8ane 6e3 llneHa C r 2

, 

- 2 2 
(J sh ) 11= 0 = M J p 11 = 0 ( r' w) ( x 2 + x 3) d r ' /20/ 

XOT Jl COOTBeTCTB)'JOUUie pacnpeAeneH8JI p(;, w) 8 Pw=-0 ( ;,w) 

np86n83BTenLHO paBHW ue)l(.l!~ co6oi. B AeicTB8TenLHOCT8, 
KaK BKmolleH8e \fneHa C f , TaK B KOHeliHOe 3HalleH8e 
w MeHJIIOT cpeAHeKBaApa T8l1Hhli PaA8YC TOnLKO 8a HeCKOnL
Ko nponeHTOB./Mw 6naroAapHw C.H8n~.cco8y 3a none3Hoe 
06CY*AeH8e 3TOrO BODpoca/. fipeHe6peraJI 3THM8 Ya.m.IY8 
B3MeHeHBJIMB a acnonL3YJI pacnpeAeneHB~ p11 = 0 G, w) cclle
P8llecKoro rapuoH8llecKoro ocnann•Topa B o6eax cllopw:ynax 
/19/ 8 /20/, nonyllaeu 

Jshl(jsh)/1= 0 = 1,76, 

liTO AeiCTBBTenLHO 6nB3KO K "3MD8p8lleCKOYy" OTHOWeHHIO 
"' 1,9, cneAYJOII(euy 83 p8c. 1. 

H3 p8c. 1 B&AHO TaK)I(e, liTO BKmolleH8e llneHa II II_ c 
< f 2 > yueHLwaeT pacxo)I(AeH8e Ha 70lfo. BKnaA B J,.,h 
cn8H- op6aTanLHoro llneHa uan. 

10 
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4. )leJIOAU 'IUCAeHHbiX pac'leiii06 U JIO'IHOCIIIb 

6bi'IUCAeHUU 

Bwli8CneH8JI swnonaJin8CL cneAYJOII(8M o6pa3ou. 
Bo-nepBWX, B K&)I(AOi TOliKe KOOPA8HaTHOB ceTK8 B {1-y-

. nnocKOCT8 paccli8TWB&n8CL sen8liHHW II I I ( {1, y, w ) o 8 
E({:3,y,l({:3,y,w)) np8 3HalleH8JIX w, paBHWX (J)I(u = 
= 0,00; 0,03; 0,06; 0,08; 0,10 8 0,12. 3aTeM AnJI Toro, 
l1To6w nonyli8TL sen8li8HY E({J,y, I) np8 3aAaHHOM 3Ha
lleH88 I , DpOBOA&nacL BHTepnonJin8JI Me)I(AY paCCli8TaH
HhiM8 TOliKaM8 c ylleToM cooTHoweH8JI /6/ pa6oTw I 1 I . 
0KOHllaTenLHO BHTepnonJin8JI npOBOA8nacL Me>KAY TOlii<aMB 
KOOPA8HaTHOi CeTKB no fJ 8 y . 

KoopABHaTHaJI ceTI<a B fJ- y -nnocKOCT8 6wna sw-
6paHa c nocTOJIHHWM warou no {1 , i\{1 = 1/30. PaccuaT
p8BanHCL TPB 8HTepsana no {:3 , B J<&)I(AOM 83 KOTOphiX war 
DO Y BW68panCJI nOCTOJIHHWM, CBOi AnJI K&)I(AOrO 8HTep
sana, KaK 3TO yKa3aHO B Ta6n. 2. 

B BWll&cneH8JIX no ueTOAY CTpyT8HCI<oro Yli8Twsan8cL 
DpOTOHHWe 8 HeiiTpOHHWe ypoBH8 83 60nLWHX o6onolleK 
snnoTL AO N =9. llapaueTp crn&)I(8BaH8JI sw68pancJI pas-

o 
HWM 1, 0 w ; Yli8TWBanaCL nonpasi<a Ha Kp8B83HY AO 6-ro 
DOPJIAKa BKmoli8TenLHO. KalleCTBO nnaTo AnJI oH B ol 
OKa3&nOCL TaKBM )l(e XOpOWHM, KaK 8 B cnyqae Manwx VJ ll 91. 

Paccw:aTp8sanocL TaK)I(e Bn8JIH8e BI<nJOlleH8JI 6onLwoi 
o6onoliK8 c N =10. MaKC8ManLHaJI nonpasi<a AOXOA&na AO 
"' 0. 5 M 3B B 0 R 8 "' 1 AnJI 0 I. 

~ 

liHTepBaJI 1hiTepBaJI 

no ~ no r 
( () ) 

0,000 - O,I67 (-60) - 30 

0,200 - 0,567 (-60) - 221. 
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5. Moou~UKOijUJI K.IIOCCU'ieCKOU 3Hepzuu oe~opMOijUU 
000./IO'ie'iHOU nonpa6KOU 

KaK a B cnyqae 6e3 apameaaJI, o6onoqeqaaJI nonpaaKa 

cymecTBeHHO MeHJieT noaeAeHHe 3Hepraa Aec}lopwa~HH, no

ny_'leHHOH B KJiaCCH'IeCKOH MOAeJIH. 3TO HJIJDOCTpHpyeTCJI 

pHC. 2. 
llpH paCCMOTpeHHH 3cllc}leKTHBHOH 060JIO'Ie'IHOH nonpaBKH, 

T .e. pa3HOCTH Me)I(Ay DOJIHOH 3Hepraeii: H ee KJiaCCH'IeCKOH 

qaCTbiO, KOTOpble AaHbl Ha pHCyHKe, BHAHO, 'ITO AJIJI Tpex 

noKa3aHHbiX 3Ha'leHHii I o6nacTH nono~TeJibHoii H oTpa

uaTeJibHOii o60JIO'Ie'IHOH 3HeprHH OCTaJOTCJI B OCHOBHOM OAHH

MH H TeMH )l(e. EAHHCTBeHHOe HCICJIIO'IeHHe COCTaBJIJieT o6-

JiaCTb BOKpyr {i ' 0 • 3AeCb 60JibWaJI DOJIO~TeJibHaJI 060JIO

qeqHaJI 3HeprHJI Heapama~amerocJI JIApa nnaBHO yMeHbwaeTCJI 

c pocToM I B pe3yJibTaTe ocna6neHHJI CHJibHoii awpo)I(AeH

HOCTH OAHO'IaCTH'IHOrO cneKTpa npH w=O, H npH I= 80 o6o

JIO'Ie'IHaJI 3HeprHJI cc}lepaqecKoro JIApa Aa)l(e cnerKa oTpa

uaTeJibHa. 
PaccMaTpHBaJI "penbec}l" 6onee noApo6Ho, Ha6JIJOAaeM, 

O,IUiaKO, HeKOTOpble H3MeHeHHJI B 060JIO'Ie'IHOH 3HeprHH. 

3TH BapHaUHH, XOTJI H OTHOCHTeJibHO MaJible, OKa3b1BaiOTCJI 

peWaJOm&MH npH DOAp06HOM 06Cf)I(AeHHH pa3JIH'IHbiX MHHH

MYMOB a 3Hepraa Aec}lopMa~HH. OTMeTHM, HanpaMep, 'ITO 

a6COJIIOTHbiH MHHHMYM ABH)I(eTCJI B HanpaBJieHHH MeHbUIUX 

3Ha'leHHii {3 H 6oAbUIUX 3Ha'leHHii y, KOrAa I B03pacTaeT 

OT 10 AO 40. llpH DOCTOJIHHOH o60JIO'Ie'IHOH 3HeprHH MHHH

MYM ABHraJICJI 6bl B npJIMO npOTHBODOJIO)I(HOM HanpaBJieHHH 

BCJieACTBHe pOCTa KJiaCCH'IeCKOH ~eHTpo6e~oii: CHJibl. 

0TMeTHM TaK)I(e MeHJIIOmYIOCJI rny6HHy H DO'ITH DOCTOJIHHOe 

DOJIO)I(eHHe "CDJIIOCHyToro" MHHHMyMa B CJiy'lae {3 "'0,5. 
llpH DOCTOJIHHOH 060JIO'Ie'IHOH 3HeprHH MHHHMYM, KOTOpblii: 

nonyqaeTCJI B pe3yJibTaTe pa3pe3a BAOJib "CDJIIOCHYTOii:" 

oca, c pocTOM I cTaHOBHJICJI 6w ace 6onee rny6oKHM H 

cnerKa nepeABHrancJI 6w B HanpaaneHHH 6oJibWHX {3 • 

6. 3aKAIO'ieHue 

Ha OCHOBe o6meii: TeOpHH cc}lopMyJIHpOBaHa MOAeJib AJIJI 

a3y'leHHJI c}lopMw 6wcTpo apamaJOmerocJI JIApa c y'leTow 
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nerKO BJmeTJ., 'ITO TO'IKB f3- y -nnOCKOCTB, B KOTOphiX 
COeKTp DOCne.z.oBaTenLHO OKa3WBaeTCJI O~BM B TeM >Ke 
nps pacTy~x 3Ha'leHBJIX w , .Z.BB>KYTCJI no saopasnesmo 
K OCB CBMMeTpBB sin (y- 2IT/3) =0, DpB'IeM .Z.BB>KeHBe opo
BCXO.Z.BT OpB6nB3BTenLHO B.Z.OnL DPJIMOB nBHBB, oepoeH~Ky
n.llpHOB ::noii ocs. OcL CBMMeTpss .z.ocTsraeTCJI ops 

w = ..!_ W 2 - 0 3 ) "" ~ V _!_§_ f3 0 sin ( y 0 - 21T / 3) • 
2 l61T /25/ 

TaKBM o6pa3ou, oouepxsocTL o6onoqeqsoii ooopaBKB 
OpB JU060M KOHe'IHOM 3Ha'leHBB w DOnyqaeTCJI B3 DOBepx
HOCTB DpB ~ = 0 DpOCTO HeopepWBHhiM OT06pa>KeHBeM DnOC· 
KOCTB (3-y Ha ce6.11, DpB :HOM Ka>K.Z.a.ll TO'IKa DpB6JUDKa
eTCJI K OCB CBMMeTpBB B BC'Ie3aeT Ha Heii DpB ODpe.z.eneHHOM 
3Ha'leHBB w • B qacTHOCTB, TaKBM >Ke 6y.z.eT ooue.z.eHBe 
mo6oro noKanLHoro MBBBMyMa. KnaccsqecKaJI 'laCTL R -
«llYHKUBB /1/ .z.o6aBBT nerKOe UeHTpo6e>KHOe paCTJI)KeHBe. 
B KOHe'IHOM C'leTe, B3 o6~x cuoiicTB opeo6pa3oBaHBJI Jle
>KaH.z.pa cne.z.yeT, 'ITO HeopephiBHOe .Z.BB>KeHBe MBHBMYMOB 
E ( f3' y, I) c poCTOM r 6y.z.eT o6na.z.an. TaKoii >Ke TeH-

.z.eHuseii, KaK B .Z.BB>KeHBe MBHBMYMOB R ( {3, y, uJ) C poe
TOM uJ • TaKBM 06pa30M, HeopepWBHOe .Z.BB>KeHBe MBHBMy
MOB 3Heprss .z.e«llopuauss, oonyqaeMoe B :w:o.z.ens rapuoHs
qecKoro ocusnmnopa, scer.z.a 6y.z.eT cocTOJITL B3 sano>KeHBJI 
ops6nB>KeHBJI K ocs CBMMeTpBB B nerKoro ueHTpo6e>KHoro 
pacTJI>KeHBJI. Qqeu~mHo, 'ITO Haws pe3ynLTaTw, oonyqesHwe 
B Mo.z.ens HBnLccoHa, cyiUeCTBeHHWM o6pa3ou, Ka'leCTBeH
HO OTnB'IaJOTCJI OT TaKOB KapTBHhl. 
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