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OfiLiquo npo6neMy y,IJ;ep,.CauHJI cxonn·eliHJI ~acT~n a .D;au
uoB: o6nacTH c clllixcHpoaaulloB: ~eoMeTpHqecxoB: :icouclJHry.Pa
UHeB: no):{pa3,IJ;enJiroT ua .D;Be qacTH /eM., x ripHMepy,/I I/, 
o.iiHa H3 KOTOpLIX ~3aKnroqaeTCJI B HCCne,IJ;ClBaHHH paBHOBeCHJI . 
cxonneHHJI, .D;pyraJI - a H3yqeHHH.ero ycroB:-.iHaocTH no o:iuo,-· 
weHHIO x pa3nHqHLIM MaJILiM a·o3MYllleHHJIM ero cocTOJIHHJI,· 
o6ycnoaneHHLIM, M~lnLIMH. BO:iMyllleHHJIMH napaMeTpOB C~on-

, ' - . ' . . ~ ,. . . . 

neHHJI H,. B qaCTHOCTH, ManLIM~ H3MeHe,HHJIMH ero reoMeTpH
qecxoB: .:KouclJHrypanH_B:. 06e qacTH noB:· o6~eB: npo6neMLI 

. o6J.iquo paccMaTpHBaiOTCJI OT,D;enbHO. 
- • • '• ··~ • ~ '-<. r 

B uacTOJillleB: pa6oTe. noxa3auo, qTo npHMeueuHe npe,IJ;
nmKeHuoro a / 2 .:..6 ,· o6lllero· . MeTo.ria onTHMH3aUHH no: 
3BOnJieT JipOBeCTH COBMeCTHOe paCCMOTpeHHe~.ofiOHX yxa-. 
3aHHLIX 3a_naq H BLHICHHTL Te ycnOBHJI~ npH KOTOpLIX 6y,neT 
COXpaHJITLCJI: COCTO~HHe· KBa3HCTaTH\feCKOrO ··paBHOBeCHJI 
cxonneHHB '""'.1\nH·' BLI6pauuoro · aB:,na :·a3aHMo.zieB:cl"BHJI ·Me:lK.D;Y 
qacTin~aMH. it .·,nriJI clJHKCHpOBaHHOH clJa3oaoiCreoMeTpHqeCKOH 
xouclJarypanHH · :mexTpoueB:TpanLuoro cxonneHHJI. B pe-
3ynLTaTe acJI npo6neMa cao.nincx x Haxo:lK,neuliro HHBapHa
HTHLIX no (>THOWeHHIO K ManLIM B03MYllleHHRMpacnpe,neneHHH 
qacTHU :Be ex o6pa3yro0:.Hx · co pro's a· 3a,naHJioB: o6nacTH ella.-

· 3oaoro npocTpaucTBa xoop,nHHaT H HMnynLcoa. Cornac- · 
HO 12 - 4/ qacTRULI Ka:lK,noro OT,nenLHOrO copta COCpe,nOTO
'IRBaiOTCJI Ha CBOeM HOCRTene pacnpe.D;eneHHJI, KOTOPLIH 
ycTaHaBnHBaeTCJI B .pe3ynLTaTe peweHRJI 3a,na'IR OnTHMH3a
UHR H Raxo,nHTCJI BHYTPH 3a,naHHOH t1Ja30BOH o6naCTR C reo
MeTp_Hqecxoi xouclJRrypauHeB: F. HacTOJilllaJI pa6oTa JIBnJI
eTCJI pa3BHTHeM OCHOBHLIX · pe3ynLTaTOB, nony'feHHLIX 
H.H. lioronro6oBLIM H H.M •. KpLmoBLIM B R3BecTuoij pa6oTe 
no o6llleB: TeopHH :MepLI a Iienu:HeB:uoB: MexaHHKe. !7>. . 

1. ,nnJI npHMepa Hccne,IJ;yeM MaxpocxonHqecxylo ycToilqH
BOCTL CKOnneHHJI qaCTHU, B3aHMO,IJ;eHCTByiOJUHX no 3aKOHY 
Kynoua, c clJa3oaoB: reoMeTpHqecxoB: xoHclJHrypauHeB:·F , 
uaxo.nJilllerocJI ao aliewueM MarHHruoM none H· no oTHowe-
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HBID K ManLIM B03My~eHB.RM COCTO.RHB.R CKonneHB.R. B qacT
HOCTB, TaKBe B03M~eHB.R o6ycnoBneHLI ManLIMH B3MeHeHujJ
MB reoMeTpuqecxoii xoHiiJurypauuu F u ~peiiliJoBLIMH ~Bu-
:>KeHB.RMB 3ap.R:>KeHHLIX 'iaCTBU, B03HBKaiDIUBMB 113- 3a 
B3aBMO~eHCTBB.R Me:>K~Y 'iaCTB:UaMB BnB 6naro~ap.R cna6oif 
.npOCT~aHCTBeHHOH HeO~HOpO~HOCTB BHeWHero MarHBTHOrO 
non.R H • ,l(n.R OTLICKaHH.R npocTeiiwero no~xo~a K peweHHJO 
npo6neMLI y~ep~aHH.R qacT:BU, cne~y.R H.H.Eoronro6oBy/ 8/, 
pa3o6LeM Bee npoueccLI B c:KonneHBH Ha "6LicTpi.J:e" 11 "Me~
neHHLie", OTHeC.R K "6LICTpLIM" B3aBMO~eHCTBHe 'iaCTHU H 
uuxnoTpoHHoe Bpa~eHue. OrpaHB'iHMC.R 3~ecL paccMo!pe
HBeM KBa3BCTaTH'ieCKOrO paBHOBeCB.R ra3a "napMOpOBCKHX 
xpy:>KKOB" ,npe~nonara.R,. 'ITo u'x: Be~yiUBe ueHTphl coBepwaroT 
O'ieHL Me~neHHOe ~BB:>KeHBe no cpaBHeHBJO C 6hiCTphiM Bpa-

. . . ~ 

~eHBeM 3ap.R:>KeHHLIX qacTHU B MarHBTHOM none H no~ 

,IJ;eHCTBBeM CBnhl JlopeH:ua.,l(BH:>KeHBe CKonneHB.R KaK Uenoro 
BO BHeriiHeM MarHBTHo~ none H Y'~BTLIBaTL He 6y~eM. 
IlpoueccLI o6pa3oBaHB.R cxonneHB.R qacTBU 3~ecL He 
paccMaTpBBaJOTC.R. 3TOMY nOCB.R~eHLI, c O~HOH CTOpOHhl, 
HanpuMep, pa6oTLI JlgnyHoBa ·u IIyaHxape 191, c ~pyroii -
II.JI.KanuuLr /IO/. ..· · 

IlyCTh CKOnJieHHe o6pa30BaHO 'iaCTHUaMB, KOTOpLie MO:>K
'HO OTHeCTH. K M.:? 2. pa3nH'IHLIM c.opTaM. 0603Ha'IHM qepe3 
e a B rna COOTBeTCTBeHHO 3ap.R~ B Macey 'iaCTBU a -ro 
copTa, a = 1,2, ••• , M .. BLmuweM .TenepL ypaBHeHH.R ~Bu-

.. ~ . . ~ 

:>KeHH.R 3ap.R:>KeHHOB qacTBULI B MarHBTHOM none H npu 
nonHOM npeHe6pe:>KeHBB ero npOCTpaHCTBeHHOH HeO~HOpo~
HOCTLID, 'ITO OTBC'iaeT C~enaHHOMy BLIWe npe~nono:>KeHHJO 
o cna6oii npocTpaHCTBeHHoii Heo~Hopo~HOCTB non.R H. 
B 3ToM cnyqae /II/ 

. 
pI = cu ap2 

.. 
P2=-cuapi; P3= 0, /i.l/ 

r~e <11 a - UBKnOTpOHHa.R 'iaCTOTa, 

cu = e H/ m c , a a a 
/1.2/ 
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pI , p 2, p 3 - COCTaBn.RIDIUBe HMnynLCa 'iaCTH:Uhl B HanpaB- -
neHB.RX oceii npJIMoyronLHoii ~exapToBoii cucTeMhl xoop~u
uaT. IIpoBHTerpupyeM ypaBHeHB.R /1.2/ no BpeMEmu r = 
= t - t 0 , t 0 - HaqanLHLiii MOMeHT BpeMeHJi, B pe3y
nLTaTe norry'IHM Bbipa:>KeHB.R ~n.R COCTaBJi.RJOIUBX BMnynLc'a 
3apJI:>KeHHOH qacTHULI B none H : · 

(0) . . {0) • 
p = p.J.. cos( cu r +a ); p 2 = -p.J. .. sm(cu r +a ) , I a a · a a. 

(0) . /1.3/ 
P3 =PII ' 

(0) (0) 
r~e P.J. , P!J - cooTse:rcTBeHHO nonepe'iHa.R unp~~onL-
HaJI· COCTaBn.RJO~Be HaqanLHOrO HMnynLCa ·3ap.R:>KeHHOB qac-
- ~ --
THULl B none H, HanpaBneHue xoToporo coBna~aeT c Ha-
npaBneHHeM OCH 0 X3 ·; a a - Ha'ianLHa.R c1Ja3a Bpa~e;HHJI 
qacTBULI copTa a n·o~ ~eiicTBue:M cuirLI Jlopt'mua./CocTaB
n.Rro~aJI BMnynLca 3apJI:>KeHHoii qac'i'BULI B imocxocTu x1px2 ; 
pacnono:>KeHHOH nepneH~HKynJipHO MarHHTHOMY noriJOH , 
He ucnLITLIBaeT H3MeHeHuii BO Bee - Bpe:MJI · ~BH:>KeHHJI/; 

BHOBL BhlllOJIHJIJI HHTerpupoBaHBe no BpeMeHH T , nony-
'IHM (O) · p . _ .~ . 

. ~ . ( . ) 
X I =X I + --.Sin cu r +a , · mcu a.a 

a a 

(0) p~ 
X = X + -- COS (cu T +a ) , · 
· ·2 2 m cu a a 

a· a 

(0) 
x = x-

3 
+ P. r I m • 

3 . II a· /1.4/ 

3aKOHLI ~BH:>KCHHJI 3apJI:>KeHHOH qaCTH:Uhl. B MarHHTHOM . 
none C yqeTOM ero npOCTpaHCTBeHHOH HeO~HOpO~HOCTHno~
·po6HO H3y'ieHLI cHa'iana H.H. EoroJIID60BLIM u ,l(.H. 3y6a
peBLIM/l2/, a ·3aTeM·C.H. IiparHHCKBM /I3/. 

IIyCTh ¢a~ (r) - noTeH:uuanLHaJI cPYHKUH.R, COOTBeT-
CTByro~aJI :JHeprHH B3aHMO~eHCTBHJI' ~BYX 'iaCTHU COpTOB 
a H b, pacnOJIO:>KeHHLIX Ha paCCTO.RHBH r .. ~pyr OT ~pyra~ 

B ~aHHoii pa6oTe orpaHH'iBMCJI npocTeiiwuM cnyqaeM H 
npHMeM~ . no'feunuanLHyro liJYHKUHJO ¢a h(r) COOTBeTCT
Byro~eii "'IHCTOMy" KynOHOBCKOMY. B3a11MO~eiiCTBHJO · . 
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¢ (r) = e e :; r • 
ab a b /1.5/. 

. fiOCKOnLKy noTeHUHanLHa.ll cilYHKUH.II cpah (r), B3.11Ta.ll, B 

BH,l(e /1.5/, .IIBnJieTC.II nipMOHH'IeCKOH ciJyHKUHeH X l , X 
2 

, X 
3 

, 

oua 3aBe,ll;oMo Y.li;OBneTBOp.lleT ycnoBH.IIM TeopeMLI paBHOBe

CH.II H3 /
2

-
4

/ H, 6onee Toro, YCJIOBHHM TeopeMLJ paBHO

BeCHH raycca. B3aHMO,l(eHCTBHe Me>K,li;Y lfaCTHUaMH He 6y,l(eM 

npe,ll;nonaraTL. cna6LIM, npH'IeM B3aHMO,ll;eHCTBHe Ha ManLIX 

paCCTOHHHHX Y'ITeM JIHWL C nOMOJULIO npe,ll;nono>KeHH.II 0 KO

He'IHOH BenH'IHHe pa,li;Hyca qacTHU CKonneHHH, KOTOPLIH 6y,ll;eM 

C'IHTaTL MaJILIM no CpaBHeHHIO C pa3MepaMH CKOnneHHH. 

llycTL. T - xapaKTepHLIH npoMe>KyToK apeMeHH, KOTo:. 

pLiii· 6y,ll;eM npe,ll;nonaraTL ciJHKCHpoBaHHLIM. llpoMe>KyToK. 

BpeMeHH T OTBe'laeT BpeMeHH, B Te'leHHe KOToporo coBo:Kyn:.. 

HOCTL•- 'laCTHU C reoMeTpH'IeCKOH KOHciJHrypauHeH F ,ll;nH Bhl~ 

6paHHOH noTeHUHanLHOH· ciJYHKUBH <4b(r) MO>KeT C'IHTa TLCH Ha ~ 
XO.li;.IIJUeiic.ll B cocTOHHHH ycTofi'IHBoro KBa3HCTaTH~ecKoro 
paBHOBeCHB npH uanH'IHH BHemuero ManiHTHoro non.11 H. lloKa 

npOMe>KyTOK BpeMeHH BLI6paH npOH3BOnLHO. 0THOCHTenLHO 

T · 6y.ll;eM nHWL npe,ll;nonaraTL, 'ITO speM.II T ,li;OCTaTO'IHO 

BenHKO no cpaBJieHHIO CO BpeMeHeM napMOpOBCKOro Bpa}UeHHJI 

3apR>KeHHOH 'laCTHULI OKOnO CHnOBOH JIHHHH BHemuero Mar

HHTHOrO non.11 H, T.e. T ·,> 1/ w , a ,1_2, ... ,M. Ycpe,li;HHM . a 
TenepL noTeHUHanLHYIO ciJYHKUHIO t/J. b (r) . no BpeMeHH 

T c yqeToM 3aKoHoB .li;BH>KeHHH 3apH>K~HHOH 'laC THULl B Mar

HHTHOM none H 
T (r <lr-r'I,T>={I s ¢h <lr(r)-r'(r)l)dr, ah 0 -r. a /1.6/ 

r,l(e 3Hax"'-" HCnOnL3yeTCH .l(nH 0603Ha'leHHH ycpe,li;HeHHJI 

no. BpeMeHH T ; r( r ) H r, (r) - ,l(Be TO'IKH, COOTBeTCT

BYIOIUHe .li;BYM 'laCTHUaM CKOnneHH_R,COB~pWaiOJUHM ,li;BH>KeHHe 

no CnHpanH, KOOp,li;HHaTLI KOTOpLIX CMell.laiOTCJI no 3aKOHaM 

.li;BH>KeHHH 3apH>Keuuoii qacTHULI B MarHHTHOM none H · ; 
S -r - on epa TOp, CMell.laiOJUHH TO'IKH r( r ) . H r' '(_r) 
B MOMeHT BpeMeHH r. >. 0 B TO'IKH • H r, B . MOMeHT 

BpeMeHH r'"' 0 8
· • · ,lJ;nH npOCTOTLI paCCMC>TpeHHJI orpaHH

'IHMCH y'leTOM JIHWL CB060,li;HOrO ,li;BH>KeHHH 3apR>Ke'HHOH . 
- ' ~ . . 

'IRCTHULI B noCTOHHHOM MarHHTHOM none H npH nonHOM 

npeue6pe>KeHHH ero crta6oii ITpOCTpaHCTBeHHOH HeO,li;HOpo,ll;- . 

6 

:~ 

uocTi.io. ,D;n.11 uaxo>K.ll;eHH.II ycpe,ll;ueuuoii noTeH:uHanLHOH cllyux-

UHH ~ .. b(r; T) y.l(o6uo HCXO.li;H¥JO noTeHUHaitLHyro cilYHK-

. UHIO . cp. (r) npe,li;CTaBHTL TpeXMepHLIM HHTerpanOM 

cllypLe: ah -

-+ -+ -3/2 +oo O -+ -+ -+ . -+. : 

·· ¢ah(lr-r '1)=(2 rr) fff¢ab(k)expl~i(k(r-r'))}dk·, /1.7/ 
-oo 

r.ll;e ¢0 
ab 

(k ) o6pa3 . cllypLe noTeHUHanLHOH ciJyHKUHH 

¢ . (r ), 
ab 

¢ 0
. (k)= ~...:.!?- 2 

. ab k2 · V-; • /I.B/ 

.... 
k = ( k ,-' k2 , ~. ) . -•.,. BonuoBoii · BeKTop.· Tenepl. uaxo.li;HM 

-+ -+ • . .- . -3/2 0 - 0 .... ~ . ·:... 
¢ah (jr-r 'l_:.!)=(frr) _ J·<Pab (k)f ab '(k,p,p';T)dk, /1.9/· 

(k) . 

r,ll;e 
! ;'.-

0 .... .:; 1 T .... .... -+ • ··.'' 

f ah(k,p,'p';T)=- f S exp (-i(k(r(r)-r '(r)))}d~. /1.10/ · r o -r · , · -

<; y'leTOM ·3aKOHOB ,li;BH>KeHHH 3apH>KeHHOH 'laCTHULI B none 

H nony'IHM 

0 -+ ... . • -+ ..:. .:. 0 -.:;·:... :. 
f ah (k ,p,;p ';T) = expl- i(k (r.-r ')) l g ah (k,p,p'; T), /1.11/ 

r,ll;e 

__ g0
8
h= ~ {exp(ik.lAah(;')sin(¢k ·+Yab(r))} + 

• · · P11· .!il_ · 
., .. +tkll (~- )r}dr; .. rna mh .. . 

/1.12/ 
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. ·. . . . . P-1- . 2 P 'i_ 2 P-1- P ~ · .·. . ·. 
.\ab( r)=[(-. · -) +( ) -2--·-cos((cu -~)r+ 

m cu m cub- m cu m b cu. a -a a b .a a b 

~ 
+ (q a- ab))] 

/1.13/ 

tgy (r)= sin(cu r+q, ) ab b b· 

p .l . ) 
--- stn(cu r +a -mcu a a 

a a 

p.l p.l' 
-cos(cuar +G.a )- cos(cubr+ab) 
macua mb~ 

By~eM paccMaTpHBaTL ycpe~HeHHyronoTeH~HanLHYID~YHK
~Hro /1.9/ B Ka'leCTBe noTeH~HanLHOH ~YHK~HH, OTBe'laromeii 
B3aHMo~eiicTBHID ~nyx "napMoponcxHx xpy:>Kxon" c ~eHTpaMH 

4 ·~, 
B TO'IKaX r H r • 

PaccMoTpHM TenepL ra3, o6pa3oBaHHhiH "napMoponcxH
MH xpy:>KKaMH" M ·~ 2 pa3nH'IHLix copToB. ,ll;m1 xa~oro Taxo-. 
ro copTa BBe~eM pacnpe~eneHHe, o6o3Ha'IHB ero qepe3 
'p. a ' a :: 1 '2 ' .•• 'M • By~eM 3TH pacnpe~eneHHJI qacTH~ 
HCKa Tb B BH~e 

dp. =x '(x · T)dx' 
a a ' . ·' /1.14/ 

-~ .. 
r~e .-x "" (r , p ) - .TO'IKa ~a3oBoro npocTpaHCTBa xoop-
~HHa T H HMnynLcoB; x ( x ; T ) - nnoTHOCTb pacnpe-. a 
~eneHHJI "napMOpOBCKHX KPY:lKKOB" COpTa a B TO'IKe X , 
pacnono:lKeiiHoii B ~a3oBOM o61.eMe cKonneHHJI qacTH~. By~eM 
C'IHTaTb, 'ITO pacnpe~eneHHH 'laCTH~ P.a cocpe~oTo'leHhl 

B 06"LeMe CKOnneHH.fl C ~HKCHpOBaHHOH reoMeTpH'IeCKOH KOH
~Hrypa~HeH F; T.e. fla- .~YH~HH MHO:>KeCTBa,onpe~eneHHhle 
H HOpMHpOBaHHLie B ~a30BOM 06"LeMe CKOnneHHJI 'laCTH~ 
(fl. a oc F).IIocne:nHee OTBeqaeT npe~nono:>KeHHID, 'ITO BHe 

CKOnneHHJI 'laCTH~hl 06pa3yroiQeH ero CHCTeMbl npaKTH'IeCKH 
OTCYTCTBYIDT, T.e. B Te'leHHe ~OCTaTO'IHO 6onbWOro npoMe-

. . 

:>KYTKa BpeMeHH nHWb O'leHb Manoe 'IHCno 'laCT~ noK~aeT 
CKonneHue. B cuny TeopeMM JiuynunnJI BenH'IHHa ~a3onoro 
o6"LeMa cKonneHHJI 6y~eT coxpaHJITbCJI. 

8 

.\- ~ 

) 

I -
~- .:·. 

-~:' 

-.. 2: .n;n,.' Haxo:>K~eHH.fl pacnpe~eneHHii . IL a ra30B "nap..: 
MOpOBCKHX Kpy:>KKOB" COCTaBll.fiiDIQHX COpTOB B~a30BOMnpo-· · 

• cTpaHCTBe nocno.iiL3yeMcJI pe3ynLTaTaMH pa6oT 14- 61• WHx-. . 

CHpyeM HeKOTOPLIH ~OCTaTO'IHO 6onLWOH npoMe:>KyTOK Bpe-
MeHH T. Mo:>KHo- noKa3aTL, 'ITO ycpe~H:eHHLie noTeHiulanL
HLie ~YHK~HH ¢ ( r, p ,f; ·~ ) y~oBneTBOpJIIDT ycnOBHJIM 
TeopeMLI paBHOBeCH.fl 1 -41.By~eM HCKaTb TaKHe pacnpe~e
neHHJI qacTH~ p. a , cocpe~oTo'leHHhle B ~a3onoM o6"LeMe 
CKOnneHHJI C ~HKCHpOBaHHOH reoMeTpH'IeCKOH KOH~H-
rypa~e:ii F, 3a~aHHLIMH nepHo~oM . T H non eM Il , npH 
KO~OpbiX noTeH~HanbHaJI 3HeprHJI BCero CKOnneHHJI 
~ocTHrae:r cnoero MHHHMyMa. 3To B03Mo:>KHo _Tor~a, xor~a 
·.nOTeH~HanbHLie 3HeprHH ra30B 'laCTH~ COCTaBnJIIDIQHX COp
TOB, Bhlpa:>K~eMLie ~YHK~HOHanaMH BH~a 

_Ia:(p.I,._ .. ,p.M? 
:£. 

(IS::b5M) 

'~ .~ -+ ....... ..... - ·--· 
II c/J ab (!r -r' I ,p,p ';T) x 
F.F 

·.X Xa (x, T) xb (x ',>T)dxdx ', ;i:l/ 

r~e a= 1 ,2, .•• , M , ~ocTHraroT cnoero MHHHMyMa. HHTe
rpHponaHHe B /2; 1/ Be~eTC.fl no BCeMy clJa30BOMY 06"LeMy 
CKOnJieHHJI, HMeromero ~a30BYID reo'MeTpH'IeCKYroKOH-
~Hrypa~HID F ; I ·> 0. · 

IlyCTb W (F fH . , T ) - MHHHMYM-noTeH~HanLHOH 3Hep-
a 

rHH ra3a "napMoponcKHX xpy:>KKon" copTa a ~n11 3a~aHHoro 

np~Me:>KyTxa npeMeHH T. TenepL HMeeM 

. .. 
Wa(F;H,T)=minla(ll- 1, ... ,p.M) •·· 

-/2.2/ 
P.l_"'F, p. 2 ocF, ••• ,JLMocF 

3~eCb MHHHMYM noTeH~HanLHOH_ 3HeprHH I a (p.l, .. ~, ILM) 
- HIQeTcJI no nceM B03p.fO:>KHLIM npH ~aHHOM: T. pacnpe~en_e-

~'"'~A 

. HHiM 'laCT:H~ .COCTaBnJIJOIQHX COpTOB, COcpe~OTO'IeHHLIM 

B ~a3oBOM o6l.eMe cxonneHHJI, T.e. npHILb oc F ,h=1,2,.' •. ,M. 
Tax xax npoMe)l(yTox _ npeMeHH T Bhl6paH npoH3BOnLHO, 
TO l)yu~HH MHO)I(eCTBa fl. b . H noTeH~HanLH:ble 3HeprHH 

· . W a { F; H , T- ) 6y~yT . ~YHK~HJIMH BpeMeHH T, KoTopoe 
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BXO,nHT B /lh H W a B Ka'leCTBe HerrpepLIBHOrO rrapaMeTpa. 
llycTL , fl *a - pacrrpe,neneHHJI 'laCTHU, ~pH K~TOP_LIX 

IIOTeHUHanLHaJI 3HeprHJI CKOIIneHHJI . _nng . 3a,naHHOrO 
T o6paiUaeTcJI B MHHHMYM rrpu. Hanu.JH:u BHeliiHero iiocTOJIH- i 

Horo MariiHTHoro rronJI, T.e. 

. . ... 
I a(_ll i ·····IL~- )=W

8 
(f_;H, T), a =1,2, ••• ,M. 

,U:nJI uaxo:lK,neHHJI pacnpeneneHHii qacTHU · 11 ~~ paccMOTPHM 
BapHaUHOHHYJO 3a,naqy 0 MHHHMH3aUHH IIOTeHUHanLHOH 3Hep-
rHH , _ ~~~neHHJI. . 3Ta . BapHauHOHHaJI : 3a,I{a'ia, co-
rnaCHOl ~., ·cBO,D;HTC.II. K pemeHHIO COOTBeTCTBYJOIUeii· 06-
paTHOH 3a,naqu Teopliu noTeHI.iuana; KOTopa.R B cunyTeope
MLI paBHOBeCH.R, ,!tOKa3aHHOH B / 2- 41 , H TeopeMhl YCTOH'IH
BOCTH JIJirryHOBa /l 4/ CTaBHTC.II MaTeMaTH'IeCKHKOppeKTHO. 

Bse,neM TerrepL B paCCMOTpeHHe IIOTeHUHan MaKpOCKo
IIH'IeCKOrO rron.11, rropo:lK,neHHLiii rrpu 3a,naHHOM T pacrrpene
neHH.RMH 'laCTHU flb o6pa3YIOIUHX COpTOB. Tion:HUHan 
MaKpOCKOIIH'IeCKOrO IIOn.R B Ka:lK,D;OH TO'IKe ~a30BOrO npo
CTpaHCTBa X = (r+. p) , paBeH CyMMe IIOTeHUHanOB MaKpo
CKOBH'IeCKOro· rromt u (x , T ) , rropo:lK,neHHhlx qacTHUaMH 

, ~ . . n . . . . - - . -· 
06pa3YIOIUHX COpTOB. 3TH IIOTeHUHanLI orrpe,nenJIIOTCJI Bhlpa-
:lKeHHJIMH 

- -+-+ -+-+ •·" 
U

8
(x,T)= I' fcp

8
b(lr-r'l,p,p';T)xb(x',T)dx': 

_ (l~b~M) F · •.' ·-

/2.3/ 

EcnH rroTeH:u;Han MaxpocxmiuqecKoro non.R· · 'u. (x, T). rro
po:lK,neH pacrrpe,neneHH.IIMH 'laCTHU ~ *b COCTaB~JIIOIUHX cop-

TOB, ero 6y,neM Ha3LIBa Tb IIOTeHUHanOM paBHOBeCHJI H 0603-
Ha'laTL qepe3 u ~ ( x. T), 

H - • , _, . "·- ~ 

,U:n.R Bbi6paHHOH reoMeTpH'IeCKOH KOH~HrypauHH F • 
y.nosiie!-sop.Rroi:Qe:ii ycnosuro JI.Rrryuo:Ba-TiyaHxape 2 .• · u .nn11 
BLIOpaHHOH DOTeH:u;Ha.ilLiiOii ~YHKUHH' ¢ uh (~') •• - .. ,I{n~ KOTQ,;,_ 

· po:ii BLirronHJIIDTCJI ycno-BH.R TeopeM:Lf·pasHoaecHJI 1i3· ..,_.J ~ • 
B cnyqae- .ztocTaT'O'IHO 6onLfuoro rrpoMemyTKa BpeMeHH. T 
CYJUeCTBYJOT' e~HHCTBeHHLie pacnpe.,nen~H~JI qac!HI;t _1£ ~b : 
o6pa~UaiOIUHe B MHHHMYM IIOTeH:u;HanLHYJO 3HeprHIO CKOIIne-

'10 

I 

I 
i 
,f 

' 
1 
L 

t 
\ 

i 

HHJI. TaKHe pacrrpe,neneHHH- mi3LisruoT -HHBapHaHTHLIMH, 
B CMLicne JIJirryHosa, pacnpeneneHHJIMH qaciuu co(aaang
IOIUHX COpTOB. QqeBH,D;HO, 'ITO llac~pe.I\eneHHH 'laCTHU fl t co
cpe,D;OTO'IeHLI a. o6'LeMe · cxonneHuJI:. 

B cuny / 2- 4 / ,nng noTeH:u;Hanos MaKpocxorruqecKoro 
IIOnJI u:·(x,T) HMeeM: • 

1/ notfeH:u;Han u,; (x, T) '= wll (F; H, T ) . ,nJJ.II BCex 
TO'IeK X, pacrrono:lKeHHbiX B ~a30BOM o6'LeMe CKOIIneHHH; . 

2/ IIOTeH:u;Hanu* (x,T) ··W (F;H ,T·) .I\ml Tex 
u - a 

TO'IeK. x, KOTOpLie pacnono:lKeHLI BHe ~a3osoro o6'LeMa 
, . . 

CKOIIneHHJI. , 
llycTL TO'IKa x rrpuHanne:lKHT ~30BOMY o6'LeMy cxorr

neHH.R H pacrrpeneneHHJI ·flb cocpe,noTo'leHL1 B ~a30BOM 
06'LeMe CKOIIneHHJI, TOr,na B CHny TeopeMLI paBHOBeCH.II 
H3 ,2-:-4,: HaXO,D;HM 

... 
W

8
(F;H,T)= I 

(l~b'S._M) 

- -+-+ -+-+ 
f.¢ (!r-r'!,p,p';T);x 
F ab . _ 

xXb(x',T)dx' 
·:--::-,._· /2.4/ 

rne a =- I, 2, ... , M. TaKHM. o6pa30M, 3a,naqa MHHHMH3aUHH 
IIOTeH:u;HanLHOH 3HeprHH .. CKonneHHJI rrpH · ~HKCHpOBaH
HOM T CBe,neHa K peme'HHIO CHCTeMLI HHTerpanbHhlX ypaB
HeHHH fl»penronLMa nepaoro pona /2.4/ c nononHHTenLHLIMH .. . . . . 
ycnoBH.R~H uopMHPOBKH Ha pac:npenen~HH~ qacTHU fl. h · co-
cT.aBn.RJOIUHX COpTOB,.T.e.. ·' 

-J X b (x, T) dx = n b , 

F 
/2.5/ 

rn~ , n b .. -. cpe,nHu KOHUeHTpa:u;H.R 'l{aCTHU b ~r? .copTa. 
B ;S: 6Lmo noKa3aHo, 'ITO pacnpe.I{eneHHJI qacTHU 
fl h , y,nosneTBOp.RIOIUHe CHCTeMe HHTerpanLHLIX ypaBHeHHH 
rrepBOrO po,na THrra /2.4/ H ycnOBH.IIM HOpMHpOBKHJ2.5/, 
o6pa~Ua10T B MHHHMYM IIOTeH:u;Ha.m.HYJO. 3HeprHIO CKOimeHHJI 
qaCTHU. 

'II.. 



IIycT:b o6nacTL ciJa3oBoro npocTpancTBa F paBHa npo-
H3Be,ZJ;ennro :mnnncon.ZJ;aJILHoii o6nacTH · F :8 npocTpancTBe . . ·. . . . r 
xoop,ZJ;nHaT na. ~apoByro o6nacT_L . F P _ B npocTpaHCTBe HM-: · 
nyJILCOB. Tenepb ,ZJ;JI.SI perueHH.SI CHCTeMLI HHTerpaJILHLIX 
ypaBHeHHH cf>pe,D;rOJILMa nepBoro po,D;a /2.4/ MO:>KHO BOC· 
nOJIL30BaTLC.SI HHTerpaJILHbiMH npeo6pa30BaHH.SIMH cf>ypLe, 
B3.SITLIMH no BCeMy c1Ja30BOMY npOCTpaHCTBy· KOOp,ZJ;HHaT H 
HMnyJILCOB /4 ,5'. IlocJie npeo6pa30BaHH.SI CBepTKH cf>ypLe no 
KOOp,ZJ;HHaTe f ' B ypaBHCHH.SIX CHCTCMbl /2.4/, B CHJIY 
CBOHCTBa · ciJynxnnn XeBncaii:.ZJ;a, npnxo.ZJ;HM x cne,ZJ;yromeii: 
CHCTeMe HHTerpaJILHbiX ypaBHCHHH: 

-+ . -3/2 • -3/2 0 -+ 

W (F;H,T)R J (R)=(277) I Jxb(R,p';T)x 
a 3/2 (I ~b.:$ M) (p') .. · 

-o -+-+ 
X cp fiJ (k,p,p '; T) dp ', /2.6/ . 

r.ZJ;e XOb (R, p,; T) - o6pa3~1 XaHKeJI.H HCKOMLIX nJIOTHOCTeii: 

pacnpe.ZJ;eJieHH.H qacTHil x (x\'; T) : · 
' . b . 

. 2 2 2 2 2 2/ 2 . 
R = k

1 
/A 1 +k 2 / A 2 + k 3 A 3 , /2.7/- .. 

A j ,A 2 ,A 3 - o6paTHLie BeJIH'IHHLI nonyoceii: 3JIJIHncon,ZJ;a 
F , npn'leM .ZJ;JI.H 3JIJinncon.ZJ;a Bpamennx A 1 =A;~ =A , A 3= 

r ·~ . ~ = C ; k == { k , cp k ; 0 k ) - · BOJIHOBOH BeKTOp. 
IJpH C,ZJ;eJiaHHbiX npe,D;nOJIO:>KCHHHX OTHOCHTCJILHO reOMCT"' 

pnqecxoii xo:H4>nrypannH: o6nacTn Fp o6pa3LI Cl>ypLe pacnpe-
.... . _,. , . ~ ' ~ 

,ZJ;CJICHHH 'laCTHil no HMnyJILCaM p MO:>KHO C'IHTaTb 3aBHC.H· 
JUHMH JIHWb OT pa,D;Hyca TO'IKH ·f_= ( f ...1.. () )/15/ 

- · •'f'e·e · 
IlpoBe,ZJ;eM TenepL B cncTeMe ypa:Bnenllii /2.6/ no.ZJ;cTa

HOBKY CJie.ZJ;yromero BH,ZJ;a: 

) 

12 

k .= R A . t . ( .i = 1, 2, 3) , 
I I I .· 

2 2 2 1 t 1 + t 2 + t 3~ , Tor.ZJ;a 

' 3 
k 2

=R
2

( I A~t.2 ). 
. I .I 
1 

/2.8! 

'· 

I 'G*o 
O~b~M) ab 

(R,f ;T)x~(R,f ;T), 

r,ZJ;e. 
- 277 77 

G *bo (R, e ; T) = V z f/ d J< -+,-+a ) 
a P ,p, k 

exp{i( l p') l x 

/2.10/ 
3 Y. -o 2 2 2 -+ -+ , • · -+ -+, 

xcpab (R[~ Aiti], p ,p ;T)sm(Jed¢edOedakdp ~p , 
. I . 

d a k = sin (Jk d cpk d () k - 3JieMeHT nOBepXHOCTH e,ZJ;HHH'IHOH 
cciJepLI S k , S k - BeJIH'IHHa · noBepxnocTH cciJepLI·· S k 
EcJIH B /2 . .10/ BLinOJIHHTL HHTerpnpoBaHne no cp k (0::;cpk52 77) 
n . K nonyqennoii: . B pe3yJILTaTe ciJynxnnn BecceJI.H 
J O (k ,· ,\ ab (r )) _ npHMCHHTL TeopeMy. CJIO:>KCHHH . .ZJ;mi 
6ecce1eBLIX ciJynxnnii:, TO Bbipa:>KeHHH ~JIH G *ag 3Ha'ln
TeJibHO ynpomaroTCH H HHTerpnpoB'anHe B /2.10/ CBO,ZJ;HTCH 
x HHTerpnpoBannro no r, 0 _s r ::::; T, n no Ok , 050k ::;77 • '" 
IIocTpoenne aCHMnTOTH'ICCKHX pa3JIO:>KeHHH . Gk0(R, e ; 1) 
y:>Ke· He npe,D;CTaBJI.HeT 3aTpy,ZJ;HeHHH / 16/. . 

PaCCMOTpHM Tenepb CHCTeMy. JIHHCHHLIX anre6panqe..; 
CKHX ypaBHeHHH /2.9/. IlyCTb npH ciJHKCHpOBaHHOM T onpe
,ZJ;eJIHTeJib 

4 
3TOH · CHCTCMbl OTJIH'ICH OT HYJI.H, T.e. 

D(R, e ; H ,T), f- 0, TOr,ZJ;a H3 /2.9/ HaXO,ZJ;HM 

0 • a+b -+ -3/2 -3 
X (R,e ;·T)= I (-1) s kw (F;H 'T)R e X 

b (l_:SaS,M) . a . . 

13 
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I 
I 

.# .. 

,. 

:: '·. 

), 

· .. 

·-· 
... 

D ab (R, f ; H '· T ) _ 2· 
J <R>O ,( e >>, 
3/2 . 3/~ 

/~.11/ X ... 
D (R,f ;H,T) 

... . 
r~e D b(KR' e ;H, T) - MHHOPhl eOOTBeTeTBYJOUVIX 3neMen-
TOB o~pe~enHTenJI Db (R' e ;·H 'T)' nonyqennoro H3 o:· 
3aMemeHHeM ero b -ro eTon6ua npaBI:.IMH qaeTJIMH ypaB7 ·: 

. HeHHH CHeTeMhl /2.9/. . 

Tioene o6paTHhiX npeo6pa3oBaHHii XanKenx nopx~Ka 

1/2 no R H r H3 /2.11/ nax~~n:M 
a+b -> 1 

x(x;T)= I (-1) SkWa(F;H,T)--=:x 
b (l_$aS.M) yrp 

/2.12/ ... 
oo oo Dab (R, f ;H, T) 2 

. x I I ... 372 J 31:JR)U 312 ( e )) J 112 (rR)J v:!P f)dRd e. 
o 0 D(R, e ;H,T )e 

TaK KaK T - npoH3BOnhHI:.Iii npoMe:lKyToK BpeMeHH, TO Bee 
x h (x; T ) 6y~yT ci>YHKUHJIMH napaMeTpa T. H3 yenoBHii . 

HOpMHpOBKH. /2.5/ BhiTeKaeT eHeTeMa llHHeHHhiX anre6paH
qeeKHX ypaBnennii ~nx W (F; H, T): 
~ a 

.... ... 

. I W (F;H, T) w ·b (F;H, T)=nb , b=1,2, .. ,M, 
(l<a<M) a . a . 

rne 

wah (F;H,T)=(-1)a+b 

-> 

6 -2 
1 TT 

A2C 
X 

/2.13/ 

/2.14/ 

Dab (R, f ;H,T) . . [ 2 3 

< R,f) D(R, f ;H, T)R eS/2 J3/2 (R)] [J 312( f)] dR df X I 

3aMeTHM, 'ITO npn 3a~annoM T npe~enhl HHTerpnpoBaHHJI 
no R H r B /2~14/ ~On:lt<Hhl 6h1Th Bhl6paHhl H3 yenOBHii or-: 
paHH'IeHHOCTH 3Ha'leHHH wa ( F;ll 'T)<+"'-'· Iloene~nee OT.-:-' 

14 
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., 

BeqaeT Tpe6oBaHHIO .nonO:lKHTeni:.HOeTH 3neKTpOeMKOeTeii 
ra3oB qaeTHU o6pa3YJOJUHX eopToB; Tenep~:. 

-> 
-> 

W a(F;H,T) = I (-l)a+bn Llab(~;H,T) 
Os_b<;_M) b Ll(F;H,T) 

/2.15/ 

... 
r~e A ( F; H , 1) -:- onpe~ennTeni:. eneTeMI:.I /2.13/, A I= 0 ., 
L\ah(F;H , T) - MHHopi:.I onpe~enHTenx Llh, nonyqennoro 
H3 1"1 B pe3yni:.TaTe 3aMemeHHJI eOOTBeTeTBYIOJUero eTOn6-
ua npaBI:.IMH 'laCTJIMH ypaBneHHH eHeTeMI:.I./2.i3/. 

3. ,ll;nx naxo>K~eHHJI npoMemyTKa BpeMeHH Tmax , B Teqe
nne KOToporo 6y~eT eoxpaHJITI:.ex yeToii'IHBoe KBa3HeTaTH'Ie~
eKoe paBHOBeeHe eKonm!HHJl BO BH~UUieM MarHHTHOM none 1:1,. 
npn Beex BBe~eHHhlx BLime npe~nonomeunxx, BoenonL3ye:Mc.H· 
TeopeMoii yeToiiqnnoeTH JIJlnynoBa 1141. TaK KaK npn KBa3H.: · 
eTaTH'IeeKOM paBHOBeCHH Bee eHnhl;~eiieTBYJOUVIe Ha ·eKonne
HHe,He 3aBHeJIT OT BpeMeHH HllH O'leHb Me~neHHO H3MeHJIIOT
eJI BO BpeMeHH, TO B CHny TeopeMbl yeTOH'IIJBOeTRJl.HnyHOBa 
nepBaJI iipOH3BO~HaJI no BpeMeHH T oT nnyTpenneii 3HeprHH 
eKonneHHJl E , Bhi'IHenenna.H. ~n.H . ~oeToJIHHJl KBa3n
eTaTH'IeeKoro. pannoneenx eKonneHHJl e paenpe~eneHHJIMH * . . 
qaeT~U 1-'-b . , ~onmna ~oeTnra Th enoero· MaKeHMyMa. TaK KaK 
npn cl>nKenponannoM T B eoeTOJIHHH KBa3HeTaTH'IeeKoro 
paBHOBeeHJI eKonneHHJl 

1
8
(p.j ,p.~ , ..• ,p.~),;W a(F;H,T), /3.1/ 

TO ~nx BHyTpenneii 3Heprnn eKonneHHJl naxo~HM 

... -> . 3 . . ... 
E(F;H,T) = I. (Wb(F;H,T)+-

2 
() n (F;H,T)),/3.2/ 

(l~b$_M) · . b b 

r~e (} b - TeMnepaTypa ra3a qaeTHU copTa b . 
H3 yenonnx Ma~cnMyMa npon3ao~noii (E ( F; H , T ));. 

na-xo~HM npoMe:lKyTOI< npeMeHH Tina>.., .. EeTeeTBenno, 'ITO 
3Ha'leHHe T ma>. ·. 6y~(n 3aBHCeTh OT cl>a30BOH reoMeTpH-
qeei<oii Konct>nrypau:Hn F ei<onneHHJl, MarnHTHoro non.H 
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H H B3aHMO,I\eHCTBH.H Me>K,I\Y qacTunaMH CKOnne'HH.H ¢ ab ( r) 

H3 ycnonuii MaKCHMyMa nepnoii npoH3BO.I\HOii 3HeprHH • 

-+ 
(E (F ;H, T))" = 0, 

TT 

-+ 
(E(F;H, T)) 

TTT 
<0 /3~3/ 

npH _w a < _ + "" YCTaiiaBJIHBaeTC.H ,I\OCTaToqHa.H O~eHKa 

T max ,I\Jl.H npeMeHH >KH3HH CKon.ritmH.H_. B cnyqae Mam.IX B03 _

MYU\eHHH COCTO.HHH.H COBOKyDHOCTH no HCTeqeHHH BpeMeHH 

TmaxB03MO>KeH pa3neT cKon.rieHH.H: QqenH.I\HO, qTo 6oJ1LwHe 

B03My~eHH.H COCTO.HHH.H COBOKynHOCTH MOryT HapyWHTL CO

CTO.HHHe KBa3HCTaTuqecKoro panHonecH.H Ha npeMeHax T<Tmax. 

O~eHKY TaKHX H3MeHeHHH napaMeTpOB COBOKynHOCTH, npH 

KOTOpbiX- B03HHKaiOT 60JILWHe B03My~eHH.H B COCTO.HHHH 

CKOnJieHH.H, MO>KHO OCy~eCTBHTL C nOMO~LIO KpHTepH.H He

ycToiiqHBOCTH, npe,I\JIO:>KeHHOrO lleTaeBbiM/14/. 

,D;n11 Henocpe.ncTneHHoro Haxo>K,I\eHH.H Tmax y.no6H:o noc

nonb30BaTLC.H MeTO,I\OMHeJIHHeHHOrO nporpaMMHpOBaHH.H/ 17 ( 

ITycTL TenepL T 1 , T 2 , ••• , TM - npeMeHa, xapaKTepHLie 

.nn11 ra3on "qacTH~ o6pa3yiO~Hx copTon npu ncex nne.neHHLIX 

Bblme npe.nnono>KeHH.HX. B CHJiy /3.3/ ,I\Jl.H HaXO>K,I\eHH.H T max 

. HY>KHO peWHTL cne.nyiO~YJO CHCTeMy ypaBHeHHH: 

2 2 

! 
(l~b~M) 

a wb 3 a nb 
(--+-() ---)=0 a T2 2 h aT2 

a a 

npH BLIIIOJIHeHHH- YCJIOBHH 

3 

! < a wh 3 
u~h~M> aT3-+rf\ 

a 

3 
a nb 
--3 
aT a 

)<0 

/3~4/ 

/3.5/ 

* ,D;onoJIHHTeJILHO HY>KHO yqecTL ycnonus nocTOSHCTBa 
o6~ero qucna qaCTHn H .3JieKTpOHeii:TpaJILHOCTH COBOKynHOC-
TH qacTH~ !n =1; ! ebn =0. 

b b b b 

16 

-,_ 

H ,I\OnOJIHHTeJILHLIX orpaHHqeHHH W _ < +"", 
- . b 
- M - - - M 

:ln=1 ·H !en=O, 
l s 1 ·s s 

r.ne a, b = 1,2, •.. ,M. 

,IJ;ns peweHH.H CHCTeMLI HeJIHHeHHLIX ypanHeHHH /3.4/ 
npH ycnonusx /3.5/ c .nononHHTeJILHLIMH orpaHxqeHH.HMH 

BBe,I\eM ~eneBYJO i}lyHK~HIO 

2 . a wh 3 L= ! [ ! (---+-0 b 
(l<a<M) (l<b<M) a T 2 2 

- - a 

2 a nb 

·aT 2 
a 

2 

)] + •L ch' 

/3.6/ 

r.ne L ··h - "wTpai}>Ha.H i}lyHKUH.H", yqHTLIBaiO~as Tpe6ona

HH.H /3.5/ H .nononHHTeJILHLie orpaHuqeHH.H. ITycTL K - oqeHL 

60JILWa.H nOJIO>KHTeJILHas BeJIHqHHa, TOr,I\a 

l K, ecnu xoT.H 6Lr o.nHo H3 yKa3aHHLIX ycnonuii 

L~h= - /3.5/ HJIH .nononHHTenLHLIX orpaHuqeHHH Hapy-

- WHTCS; 0 , eCJIH Bee YCJIOBH.H /3.5/ H ,I\Onon-

HHTeJILHble orpaHHqeHHS 6y,I\yT BblnOJIH.HTLC.H • 

QqeBH,I\HO, qTo paBeHCTBO ·L ,. 0 - B03MO)KHO TOr,I\a H 

TOJILKO Tor.na, Kor.na T 1 • T 
2

, ••. , TM - peweHHe cHcTeMLI 

ypanHeHHH /3.4/, y.nonneTnopBIO~ee yKa3aHHLIM ycnoBH.HM 

H .nononHHTeJILHhiM orpaHuqeHHSM. TaKHM o6pa3oM, peweHHe 

3a.naqu HenHHeiiHoro nporpaMMHponaHHB MHHHMH3aiJ;HH ~ene
noii l}lyHK~HH L 6e3 orpaHuqeHHii Ha nepeMeHHLie T h: b =1, .. , 
M .naeT peweHHe cucTeMLI ypanHeHHii /3.4/, anToMaTuqe

CKH Y.I\OBJieTBOpSIO~ee HepaneHCTBaM /3.5/ H ,I\OnOJIHHTeJIL

HLIM orpaHuqeHH.HM. B KaqecTne T max cne.nyeT npHH.HTh 

MHHHMaJILHOe 3HaqeHHe H3 BCeH COBOKYIIHOCTH 3HaqeHHH 

T 
1 

, T i , ... , T l\1 , T. e. 

T MAX= rnin(T1 ,T 2 , ... ,T M ). 

3TOT cnoco6 HaXO>K,I\eHHS T max 
30BaH Ha 3BM. 

MO>KeT 6LITL nerKo peanu-

+ 
,IJ;ul}lcllepeHUHPY.H 

HOCTH :MarHHTHOrO 
3Hepr_HIO E ( F; H , T ) no Hanp.H>KeH-

IIOJI.H H,,HaXO,I\HM HaMarHHqeHHe CKonne-
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HB.Il qacTBU. Ilocne noBTopuoro ~Hc}l~epenUBpoBaHH.Il no H 
nonyqaeM MarHHTHyro npoHHUaeMOCTb CKonneHH.Il. O'leBH~HO, 
'ITO npu c}luxcuposaunoM T naMaruuqeuue H MarHHTHa.R 
npOHHUaCMOCTb CKonneHH.Il 6y~yT 3aBHCCTb OT c}la30BOH reo
MeTpH'IeCKOH KOHc}IHrypanHH COBOKYfiHOCTH F ,OT ·Hanp.ll)KeH-

-+ . u --

HOCTH UOH.Il H B OT B3aHMO~eHCTBH.Il Me)K~y 'laCTHUaMH co-
BOKynHOCTH ¢ab (r). · .. 

· 3ua.R nnoTHOCTH pacnpe,IJ;eneuu.R qacTHU x (x; T) co
cTaBmnomux copToB, c noMOutLroypasueuu.R rutf6ca-·renLM
ronLna1IB/nonyqaeM cBo6o~uyro :meprHIO cxonneHH.Il •. 

B 3aKnro'lenue BLipa)KaiO rny6oxyro 6naro,IJ;apuocTL 
H.H. Iioronro6osy H H.M. IInaKH.IJ:e 3a yqacTHe B o6cf)K.IJ:eHHH 
HaCTO.Iluteii pa60Tbl H C,IJ;enaHHbiC 3aMe'laHH.Il. 
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