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B uyémmxyeMolf paGore pacCMAaTPEBASTCA sajags 0 BpalieHHE QeppoMarHeTHRA R
HOCTOAEAOM [0 BPEMCHM ¥ OFHOPOMHOM MATMKTHOM poxe. Hecmelopallsl BONDOCH! HHTE-
FPEPYOMOCTH FPABHOHNE NDIGKOHUA 1 CYIMeCTEOBANGH MEPHOAKTECKNX Bpallle LI TREPIOTO
Tena. B cmywae, Korga posEUEApIGE cormacno odperry Bapuerra MAarpiTHENL MoMEnT
Teja HpeNoPUUOHANEH BEKTORY ero yrA0BoOiE CROPOCTH, YCTAHOBIENA CBASL 3TOH 33Ja4L £
safageil o ABMKEARR TEEPAOre TEJA B KIeANBEOH JKHAKOCTH. ’

1. YpapreHua JBMKeHNA. HspecTHo, ato «HeiiTpaabHbliny deppoMarHETHR
HpH BpANIEHNE CTAHOBHTCA BAMATHHMCHHBIM BAOIL ocu ppamenna (addex
Bapretra, e, [11). MarnnTapii MOMeHT Tena B CBA3AH ¢ ero yrioBoi CKO-
POCTHI0 @ COCTHOLICHTEM B—=Aw, rge A — HeROTOPEIH CHMMeTPHNEIT qHHeH-
HELE onepaTop. AHAJOTHYHOE ABICHHE HMeeT MecTO K TpY BpalU¢HHH CBepx-
NpoBOAALIEr0 TEEPLOTO reéna (sdpext Jloupona). Mexanuam HaMarsmIHpaHAsg
TRepIOTO Tela B ITHX ABYX CAyIasx 0GYCNOBACH PASNHEHLIMHE [PHTHHAMH.
Omeparop A BHUHCHEH JJIA TEX npoctoit opwsr (HampuMep, M4 OAAOPORHBIX
samamcomor; cM. [2]}. [lamee paccMaTpuBaeTci cayaait, korga A=AE. Ilo-
cronbky addext Dapnerra mpoABRIAeTes HPH GLICTpOM BPAIEGHEN Tejla, T0 M0-
cTOSIBHAA A TPEHHMAET HeGonpllne sHATEHUA

Ecns Teno BpamaeTci B OJHODOMHOM MArHHTHOM HOJE C RATPAHEHHOCTBI®
H, To HA Hero AeHCTBYIOT MATHUTHEIS CHIEI & MOMEHTOM BXH. ¥papueH=Ea Bpa-

MeRiA MOKEQ HPeACTARHTE B BHIE ypasrennit ditnepa — [Iyaccona

Jo +aXIe=t(oXe), ¢ +nXe=0 (1.1}
rne I — omepatop BRepunn, e=H/[H|, e=A[H].
Tlockomsry (@Xe, @) =0, To MATHHTHEIE CHALI HE coBepIRAT PadoTE U 00-
" 9TOMY ABIAIOTCHA IIPOCKONHYECKEMH, ¥ PABHEHHA JBUFHEHHA (1.1) umelor mep-
Fi=(lo, ®), F.=(o, e), Fy=(e, e)=1 (1.2)
@yurnea F, (yasoenHad KEHeTHTeCKAA SHEPTHA Teja} COXPAHAeTCHE BBI-
AY CBOICTBA THPOCKOIHTHOCTH BHEUIROX CiI, & F; (MPOOKIEA KHHETHIOCKOTO
MOMeNTa BA JHHHI0 MATHATHOTO M0JA) — BBUAY MHBAPHABTHOCTH 3aldtH OY-
HOCUTeABEO IPYIObL MOB0POTOB G BORpPYT HpAMOL, napamzexarnoii M, Hax Gy-
JeT IOXa3aHO, (OPABEAbHAAY JAINCH HATETPATA MOMEHTA raxora: (Jo, e)+
+¢ (e, e)=const. [locTosgHERE KATETPAIOR F, u F, 6ynem ofosuasate 2h. U €.
Hocromsky mETerpamst (1.2} me 3apEcAY OT &, TO HX Sudypraupuonnas fHa—
rpaMMa (MHOKECTRG TOYEK MIOCKOCTH (k, ¢), rae Gynruma (1.2) 3ABACHMBI}
E TOMOMOTMYecKHe THIbl WHTEFPANbHHX MHOrooOpasHif TOUHO TAKMeé JKe, KAk
x B sapgate Jimepa— Ilyanco (M., HanmpiMep, [3)). Budypranuonnasa mma-
rpaMMa COCTOHT H3 Tpex mapaox h=1f,c2I,, tne Iy <I,=<I; — rmaRHEIe MOMEH-
tE1 uEepnpn teax. HelicTRHTENbABIM JBEKEHHAM OTBEHANT TOYKI (h, €) n3
obnacTu h=l/.ctl, Haubonpiuii upTepec NPeACTABIAET ofmactTe Han papado-
noit h=tf.ctl,. CooTBeTcTBYWIIHE TpeXMepHEIe HHTerpaNbHEIE MHOT006 pasHA

== == = !

ﬁ; = :,{IF;%O%gj.h_c' k>e* 1} muddeomopdun Gazmemomy DPOCTPAHCTBY
. Beegem mo oloHoMY TPAaBRIY BTOPYI0 Gopry TEpocHonHIecKux cha I
momozxEne I'{ey, @.)=e{w,Xe, w;}=—z(e, @ Xw,). Qopma T youna; I'=d .
e mepsas opMa § OOpefelAeTcA PABEHCTBOM Y{w)=—c(e, ®), Bror c})alg;':
MOHO N[OBEPHT: HEOOCPEACTBEHHO ¢ HCIOIb30BAHACM HOKAJILHEIX KGOPIHET
ma rpymne SH43) (eampumep, yroos Ditnepa). s townoctm dopMs rupocko-
AHTECKAX CIUT BHTEKACT BO3MOKHOCTE NpecTapnonna ypassennit (1.1) & ¢op-
Mé ypaBHOHHII Jlarpanmka ¢ rIefalbEe onpeledeBHEM JlaI‘paHH{HBHO.M HAa O g—-

CTPAHCTBE KacaTelbaoro paceaoenus TS5O(3). P
PacemarpupaeMas 3ajlada UHBapHAHTHA OTHOCHTENEHO AeHCTBHA TPYIIIBY
nosopotes (r pokpyr eexkropa H. Bexropmoe mose arolf rpymmer mopomaaertca
epuBEEIEEIM BekTopor e. [fockonsxy [ mmBapHanTHA oTHOCHTENRHO G W
T'(e, ®)=0 gna Beex ©, To gopmy ' Momnmo onycrure jo Bropoit dopuer I
ga cihepe Ilyaccoma SO(3)/G=8$, onpegensemoit ypasmemmem (e, e)=1
B edepmaecruy xooppmuarax ¥, @ ma §* (0<d<<m, ¢ mod 21) gopma TV ume-
eT BHJ € sin Bdir Adp: oHA cOBRANAET ¢ TOYHOCTRIO N0 MHQRHTENA & ¢ OPHEH-
THPOBAHHOH NAOHAABI) elHHMYHOHE cdepH KAk NOBePXHOCTH B TpexMep BOM
¢BRIRTOBOM EpocTpancTBe. ClendBaremsao ’
Sr' —fne (1.3y

b1

2, Bapnaunoﬂﬂu.i_i npuHuni Ilyers L (e, ) — raagkas GyEKOAL Ha mpo-
crpancTBe cocronmnil 750(3), unBspEaETHAA OTHOGHTEILHO AeiicTBHH rp\?u-
1Bl G. Pacemorpim 3afiady 00 RAXOMAEHN> NBEMEHHI TBEPITOTO Tena @
:[ts, £2] =S0(3), Ba RoTOpEIX ByRENMOHAT AeHCTRHA : )

£

@ () = 5 Lo () e(t)dt

1

i}:ﬁnugaer CTaMOHADHOE 3HATEeHOe (B KMacce KpHBHIX Ha SO(3) ¢ aaerTIJ.TBH-.-
I‘mn“}\mmar.utl). Mosuo moRasats, 1T0 OBIKEHAS ¢ ARNARTCHA CTANMOBApPHOK

off dymarmuonana ¢ TOrNa M TOABKO Torfa, Korma GyHKnmm w () m e(t)
[OBIETBOPAIT YPABHEHHAM

iaL a5 oL . '
e O e —Gr X €toexe=0 @1y

5’ paBHEHHﬂ (2.1) (I)ElKTH‘]ecRH ABIAYICH }paBHeHH y K‘a]le BHA
BIIA AME 1-.[ E:N: |

yﬂIIBI JSO (3) H HYX MO:KHO HOJIB' THTEb MGTO,E[OM H3 |4I (CIL c 15' , IO, 264 . OBH

[eR0T lIepBl:Ie BHTeI'paJIH )

(0L/éw, @) —L, (8L/dw, ¢) (2.2)

Bropoii ms mux Arnferca nuierpamoM HeTep; ou moposkIeH rpynmoi cuM--

Merpmii (7, Ecnu mono:kute

L='f.{le, e)+e(o, ¢} (2.3}

B

T

B;aﬁ;a;:::n::‘ :(12.111 OyRyT sKeuBANeHTHW ypapEeEnam (1.1). Caenorarennmo

) MArHHTEHHOTO TBEPAOTO Telia B OXHOP ’
. OJHOM MaTHHTHOM - HoJe-

:?;ZHMBTCH BAPHALUHOHHEIM HpuHnAmoM [ammaetona. Mmrerpamamm (2.2)
H};ef;:;yqae Gyayr dymeman (Io, ©)/2 1 (o, e)+ele, e). .

IOOACKAM, 9T0 Aarpammaan L Abnder 3 i it
orrocnme, cA HeBEIDORREHHOH (yHEnmeil

- oL
det —a‘:}';a_{"jﬂ;&o, m=((-').ls @a, &)3)



Tloraras M=dL/d@ n paspeluas 270 PABEHCTEO oTHOCHTENbHO @ (BOo Kpail-
mell Mepe EoRANBEO), BBeAeM (QYREITHIO CamuasTona: H (M, e)=(M, w)—
—L{w, ), Henonpaya OUEBHAHELE PABEHCTBA oLjde+dH/de=0, w=0H/0M,
ypaBHEBHA {2.1) MOMEOC HpEACTABATH B BUAS caefyIoIel CHCTeMbl il Tepe-

meRHHIX M 1 e: , .
' M_‘=M><6H/6M;I-9XBHK de, e =eXaH/IM (2.4)

DToT pe3yIBTAT {PaRTUTECKH upumaprexur H. I. Yeraery, OpeficTaBHB-

meny ypagEenns Ilyagrape B dopme ypapueHEHE I'aMUIBTOHA [6].
0T ¢ YpaBReHHAMH Kupxroda, ond-

Vpasuenns (24} mo opme COBIAL -
B GearpaEUIHOM ofDeMe HRedIsHOU

CHIBAIOIIMME ABRIKEHREe TBEPAOro Te/a
skEAKRocTH {CM., HAIPAMED, [7}}). Hpmsernm 3T0 Hadmofenne K safaie o Bpa-

HeHAH HAMATHEMEHHOTO TREPHOTe TeJa. @yneuun Jlarpasia (2.3) orBenaer
raMiOnbTOHHAAH
H="/s(AM, M)+(BM, e)+'/:(Ce, e) (2.5)

rae A=I-1, B=—¢el™", =g, Oynxuusa IaMEAbTOHA © ANATOHANBHBIME MAT-
punamz 4, B, € (B+0) onmcwBaeT AUHAMUKY TBEPABIX TOJ ¢ BUHTOBOH CHM-
merpueit (cm. [7]). HeorpmuarelsHad yaxiaA H He ABIASICA B STOM CIy-
uae l]OJiO}I(HTBJIB!{O-OHPe,]IGJlEHIIOﬁl H=t/,(I"'(M—ee), {M—ee)) =0, tne M=

=ge. .
. Touxi apeHHHA ypasHeRHl Kupxroda nocnegnes COOTHOIIBHHE OTBeYAET

BUHTOBOMY ABIDHEHHIO TEJa B HAUpaBACHHH pexropa €. IOCKOABRY BA TaKOM
JBHMeHNH LONHAA dHEPrud Teaa H JMEROCTH pPABHA HYID, TO TEepoe TEL0
ofnagaer COOTBRTCTBYIONell BHATODOMR cHMMETpHeil H ero acca pasHa HYJIO.
3. Bamaua 08 HATErpHPYEMOCTH ypaBHeHRll IBIKEHHA, Tockonbky ypas-
genma Kuapxroda raMHiILTOROBEL HA eTHPEXMEPHBIX MEOT000DA3NAX YPOBH
unterpanos Fo¥=(M, e)=(/w, e)te(e, e} Fo*=(e, e)70 {cm [81), To pam
HeocTaeT YeTBepTore HeSABHCUMOTO MHTErpaia.

HX HQIHOH MATerPAPYEeMOCTH
9roT e BEIBOJ MOIKHO CeAdTh npuMeHAd TeOpHio HHETETPUPYIOINEro MHOMRHE-

veas Dinepa — fAroGu. Boopoc o CYHIeCTBOBAHHH JIOTIONBHTENLHOTO ngTerpaia
ypapHeEN Kapxroda, aHATETHYECKOTO IO nepeMeHHEBIM M U €, NCCHEJOBAH B
[9], e morasamo, MTO HeoGIONAMEIM YCROBHEM HHTEIrPEPYEMOCTH ABIAETCA

BEITOIREHHE CJ'IB,I[)’IOH.[EI'O paB?HCTBa:
= (by—bs) F i~ (b—bi) Fas (bi=b2) =0 (3.1)

e @y, @2, @s B by, by, by~ AHATOHAIBHUEIE preMenTH satpan 4 u B p dopuyre

{2.5). Hycts I=diag(l,, I», [;}. [logerapaas B (3.1} smamenua g,=1.,"", b=

=gl nonyaun el LI(I,'—1™") (I, 11y (1= ) =0. Caenoarenn—

HO, [Af CYMECTBOBAHUA [OEOIHATENLHOIO apaJIMTHIeCKOTe HATerpana ypas-

permit(1.1) Heofxomuma QHEAMATECKAs CHMMETDHA TREpACTO TeNa., BmOoaHe-

HHf YCJIOBHA CHMMeTPMH HOCTATOTHO RIS HATEFPUPYEMOCTH: ECHARE, HAIpHME),
_ 1,=I,, 1o ypapmenusa (1.1) mMemT MOTIOMHUTENBYBL THHefUEE HHTerpa F.=
I, Fees. DTOT HETECpHDYeMBid clyZail OTMeYeH M HCCIGROBAE B [10].
C TOUKE 3peHHA 3aflaTH O [ABWKeHHn TBEpROTO TeJa B HIEANLHOA FRHAHOCTH
3TOT Pe3YNLTAT ABIAETCA JACTHHIM CAyHdeM Goiee ofmero peayabraTa Hupx-.
roda: ecoH MATPREBE A, B, C nnaroHAllbHBL ¥ &,=4dz, b,=b, B ¢;=Cg, TO ¥PaB-
menna (2.3) umenT Mepaslil HEOTErpa Fo=M, {en. [7]).

VinTerpipyeMocTi HeCHMMETPUTHOIO CHYa# IpeNATCTBYET paclienienue
cenapaTpue MOCTOAHHBIX Bpaleniil cRoBOIHOTO TREPJOTC TExd BOKPYL cpen-
geii oci HEEPLHA NpH A0GaBISHNE [MPOCKONNTECKRX CILT s [9].

4, Tepuopmueckne Bpalienns. PaceMoTpEM 3a7avy © CYIIeCTSOBAHEE Ie-
PHOAMYECKHX pemenai ypaBHeHMI (1.1). Caavajga BOCIOAB3YEMCA MeTOoaMHA
BAPHAIIMOHHOTO MCIHCTEHEA B IEJIOM. QaxropnsanBeil Ko rpynie cuMmeTpmit
G ceepeM 3aJaly K HecleAOBAHHIO npusefleHHON JarpamskeBoil CHCTEMS! ¢ JIBY-
Ma cTemeHAMu cBobompl. I1pocTpaHCTBOM nonomenndt Gyper SO(3)/G=5—
cepa Ilyaccona. HMpn PpmKcHPOBAHAOM 3HATEHUM maarerpana F.=(lw, e)=¢
npupesieAnas cacTexa Gyner CUCTEMO ¢ THPOCKORHIGCKUMI CHJIaMH; COOTBOT-
rrpvinmTad wTonags GopMa THPOCKONHIeCKHX CINA T.=IV+®., rge TV — dopua

sarEaTHbIx cun (oM. m 1), a @, — rapock
. . oHHTecKad QopMa, NoAyIal0Inas
p pe3ylbraTe MOHMKeHHA HOpAZKa Do Paycy sagaum Qﬁnlrapa'— H;ancom “
_ HsBeCTH;),S‘ITOS ®.=4nc (umrerpmposammoe mo S?) ([8}). Vumrsipas
N
E??S‘lg %négbs)a’feigg‘m;ph; K paaegz’my % [.=4n(c+e) (mHTerpEpoRamHce
. c=—g M :

) \ .popma [, TouHa u B aTOM caydae QuuaMmB-
¥ TPABENERHOH CHCTeME! ONUCHEBACTCH YpaBHEHILIMU Jlarpapma ¢ oXnospat-
kubnarpauamaﬂom L=L,+L,+L,, onpepeneunsm na T'S* ' -

T —_ 1 k] . i
nmeﬂ;{;:;{g; ‘111:}3 L, /»ct(le,e); dynxuus (—L,) ARnAeTcH UpHBeAeHHBIM
moTen . Ilpn ¢urcuporanseMm awaueHHE TOAHOH 3HepruE h—L,—L,
4894 0 TPHOJMICCHIX TPALKTOPHAX CBOMUTCH K 3a/laTe 0 SAMKHYTRIX 3R(‘:Tpe-- :

S [2({Lo + k) Lo)": + L,) di. Mipu mocratouno:

Eﬁ?ﬁi;éiﬁi‘;}:ﬁm{% A DOOMIHTEIPANBHOE BHIPAMEHHE ABAALTCA HOJOMSATE/D
YHROHeH ¢KOpocTelf B I03TOMY: ]
_ K $yurmHonany Monep-
TIOR TPEMEHHMS METOAB! BaPHAIGIOHE %, Bampn
0TO HCTHCIEHHA B uegoM. T
umep, 13 pesynsrara Buprroda o 3 i : prmacneponott
AMEHYTBIX Teoge3HuecKHX §F fi
P ! " THCASPOBOI
;{;: E_£ Tr;)}; eﬁr{iongzgrg;f?}%mn (li?)epe [11]( BEITEKAET CYHIECTBOBAHME Hep}ml;mqe-
epe liyaccora (mMpH c=—¢ H Kax,
] OM JOCTATOMHO GONb-
moM 3HadeHna k). Paspeizmma nB ron e
. YXKOHIEBAS BapRallHOHHAL 34 :

! za"a: awinie
gﬂ: :E?Imh J]laa cqyepeul'lyacmﬂa MOYRHO COEIHHHTL TpaeKTopHell 3agamHOR
o ng c};mec; ;(:;EROH TOYKH Ha S* HMeeTcd Teoqesmveckad TIeTHA: T.e. AIA

. ABMKeHnHe x: (&, #]—+S5° ro z( .
oy (¢, £]—~S&* omeprmm kb, Takce, aro z(f)=

maaAx PyRKIHCRARA Monepﬁon

AHATOTHIEH '

w0, HATITHG TopHommaetrars. TpaeKtopi Mpa 10ck omtms 1 hna (ote) yesone
8, 12 X ¢¥—g M E>Wmax (—

JEB;E&L;I ;g’]ﬁa(;“ﬁig?éb ;:: Bnﬁa‘IBHHHH h>ma_x {—L1) OTBEUANT TOUKH lgnojsc;)oc}?:iaa(? Oc}B '
R o Dapabon: u Gujyprannorecii gwarpammer: h3'eiy. Jlas Toro w1065
O e omos ;m: ggnnmenna C 3afaHHHMH SHAYEHUAMA k Y ¢, COSNUHAMIETQ

e P s Ha cepe Hyaccoua, Moo DOCTYDRTE cxenylc;mm{ obpa-

reaxemer e et ¢ BRKOJoTOH TowKok a dopma T, asagercy Touwmoil {memma

i CIJO]‘)MH 2 ECE‘JIXOMILIKX JOKANBHEIY KoopRHEATAX Ha Sha) xoatbdmu’nemﬁ

HepEO ypame“z& Mu'y.}ﬂrslﬂ?;gagngenm. Hootomy ppmmeHme cHeTeMB B S*\e} onmes

OIG3HATHRIM JArPail .
HacTes paikmasnom Le+Ly,+Lg, -
o e, S Tt 8 S0 i By s
uHOEaAY Moueprion, Taran ! cnom

10 M, KPHBAf CYIIeC

g;m O};ﬁ]ﬁ;:;f;l—g;l}u 3na;enuu ¢ H ROCTATOYHO (OJNBIAX h. Ammorgqﬂisxgnggy?&ﬁ:;};m?

MeCTECRANAE 3aMﬂy:mgc:gg;%;ﬂgolf:}tﬁﬁKHHM O pocobon oo ycraﬁonmaniy:

epe Ilyaccoma, ne

TeARCT ; M o o :

Tember :o&z}lﬂgﬂlﬁa’\r O SAMKHYTHIX TeoAesmteckHX |1f] ma cnc‘rpeum ¢ r;;ufg:gr?}?qggﬁzaa'

caa rf.nocnoc (}xﬂpﬂx He apnAeTcA TouHod, Hpm atoM npEAeTea orpapMamT o

Toopin . 8, 12, 1) aacr. rotats, Gonbe. ntbmml pooyatmm D marpaios:

, 12, ; flee CANLHBIH '

S eopits ' pesyasTat. OTHOTHM

. ?1.11 I;lxa;?m%gi’;i]::;?mgane IpH BCOX SIIATeHHAY hA=max {—L,) Coome:r;‘rTBo}rrig;gosgg-

Ia9yu 0 JBHACH 7} : ‘

mmeBynaaan e i HA BAPAKENHOH JACTHUBL 10 cepe B MATHHTHOM
Cay%de M

LA BIX 3Aa%enuii HapaMeTpa € (NPaKTHUeCRU Handodee DEEHBIE caydaii)

" B safiaue o i
)i OEPHONMTECKAN pewrenuax yparHeHWid {1.1) Gonee addperrHpHbiM ABNgeTeH

pra. * .

MEeToI MaNOro napaseTpa Ecau = HE ABIASTCA MAJEL ¥P

i} M, TO B asEenuax {1.1) mosuoe
CHETATE <O YIOMYI B3aMeHy NepeMenyeix: (I)HN(I), f}-—»NI. BHI{ }'paaneﬂﬂil lI)pH ITOM

- H¢ HIMEeHHT 4
HHATCA;, TOABKO Hﬂpaaw‘l‘p + & BAMEHATCH Ha BIN‘ C.Tleﬂl)na €1BHO opH 60ﬂblﬂﬁx
'+

SHaYeHHAX N (9To IKBUBAR
BHTHO Cay9aw OHICTPLY i
12 Man Pmx BpameHnit Teja) ¢ -
By;gt:‘ nca‘?:_:;i';pa Jon}no{ ?onqu-b ceMeBicTBa Ropm-nonepnonn‘xécnn]io;{gﬁ;i:wm
aner ocoboro mm-eﬁeca C;nntny gﬂj&ggy};{:iéj&nnm MOoRTOn AmepINE Ho npan(.‘,'raa-
oy T TH MEPESHHISCKAX Tpa i
hoen fngcfﬁnﬁ}rfi; .E{I‘%;lili 2?ak:> '.«;?gczl;i TO IpM e=0(11m RaXRoH Tpexmelfnc?;-r Eglri:rpBaizai)ol”;
e X + Foe==c} ypasmerma (1.1) BMmewT mects
-grn pemingim:::;’ ::nmomnxcn HOCTOAHALIME BpamenuaMd. Hak pﬁii?::::;x Bne[pi}i(]}—_
Repo, Cnenonargnobnﬁenx?o BTecorggr[ en ;[::.‘EOMBHHH © HECHMMETPHIHOCTH 3nmmconm;
HETOrDanL , KPP OPH MaNbIX 3HATEHBEAX
it IE)C ugsgo ;g:f::acrﬂx BOSMYIIEHHHE YPaBHeHuA HYIYT Tamme nmeri Efec:ix s
MO o o prOaTe 33§Rpemennn, OpETeM HX TpaekTopHH Ha Ccdepe Hyaccona—nggg:
HOCTATt reana e n:;y';:e Kpn}a[ue. ITOT peIYABTAT HE HCUEDHABACT BCEX BOZMOMN-
Mopronaetr: oo pnae'ré);mr]r:;:csfe. CymecTeoBane OPYTHX HEeBBIPOICUIIEIX
X IIDB
canyroming 08parox (cp. ¢ [14]. rn. Ig ePXHOCTAX Mp, . MOMHO YCTAHORHTL



Hpm =0 nobepXHOCTL My, . pdccloeEa Ha BYMODEGE HHBADMAHTHBIO TOPBL HETE-
rpupyeMoit  sagaiy Sinepa — liyauco. lipa ROOABIEHAR BOZMYWEHHA paspyLianTca
GeCKOHEUHO MIHOI0 PEBOHARCHEIX TOPOD, HaRalLaHeawIlaica ¥ cedapaTpHC HeYCTORIURBL
IOCTOAHHEBIE BpAUIPENE TBEPAROIO TEld BOKDYT ¢pefseli 0cH 3MIMICOEA maepyus, Ha ce-
Mefi¢TR BHIPOASAEHHLLY MePHOARIECKIT pelIeHEH HEBOSMYLIGHAOH 3aJaTH, 3anOAHAILIITL
2TH TUPEL, POMRAAITCH MAPEL HEBLIPOANEHHABIX pewenyii. OgHO0 H3 pelleHHI Easnoil napsl
mMeeT. THOCPGOIHTECKWE THEL (caeflvBaTEnsHO, CHO opOUTaIEHO EeYCTOHYERO}, @ IPY-

106 — BAABOTHISCHER THIL At pemmeHM MO0 HPeACTABUIL B pUJe pANOR GO CTeDE-
HAM €, CXOJAIEXCH NpE MATHX aEaseHnAx p. WX pagayCcH cXOIEmMOCT YMeHbIIanTeL
=()) HEeorpaHEIEeHHN

1o BYIH, KOTAR COOTBETCTBYIOINHE OOPOEAANTIES PelleHI (npu €
ppubImHANTCE K cenaparpucam. JlosTomy TpH RaxoM ManoM (PERCHPOBANHOM 3HATe-
Ao g0 MOMHO FAPAHTHPOBATH cyiecTBoBAHDE GOMBIIOT® (B¢ WOmeWHOro) TUme/Ia Hé-
BHIPOMSHEBY TePHOAETECKIT pemenmi. IHx wwelo HeOTPAHEMIEHAO YBEIEIMBALTCA,
gorpa e--0. Mcmoabays pesyabTaret KAM-Teopun ¥ recMeTpRICCHYIO reopemy 1lyaHkape,
MOHO JOKA3ZATHL CYIMECTECSAHDE GecKOHERHOr) THCAA PABMHIINX OepEOAMTYeCHUX TPAeH:

Topail Ha My, o HPH MakbX (duxcupoBaRnbIY IHATEIUAL & ({15])-
MosEO [ORA3ATH, 9T0 POHIEANS TaKoro HOILIIOre GUCAE HEBHIPOSKASHHEIX meprafu-

qeckHx pemeHui {TecEo CRASAHHOS ¢ paculenReHHeM cepapaTpHC) HECOBMECTHMO ¢
BRTETPRPYEMICTRI po3MyeHAHX YPABHCHRA [14].

5. Hopsrii caydail HHTETPAPYEMOCTH- B obimeM cAyTae, KOTA MATHETHEBH M0~
MEHT ¢BAZAN ¢ YINOBOH CKOPOCTBE} coorpomennen B=A®, ypaBHeHEA ABIRC-
AES AMEIT ABa nETerpaxa F.= (Io,e) u Fi—{e, e}=1 m ux $asosEil MOTOK
coxpaEsieT CTAHNAPTHYI MEpY B Ri={w,e}. CrneposatelbHo, MO TEOPHH WH-
TeTpEPYIIerc MHOMITENA Ditmepa — Hwobr A HX ToNECH HATEIPAPYEMO-
¢TH HONOCTAET ABYX He3aBHCHMEIX HHTErpajos. Jerxo yxasaTk CHY¥ad HAIH-
qua ofHoTo (10 Be ABYX} AOMONHETENRHOTO wnTerpana, PaceyoTpum OPHMEP:
ecam A=>06[, T0 coOXpamEAeTcA Fi={le1e). lycrs A=diag (A, Ax, A5). B [10]

. yeTaHOBI€HA MHTOTPHPYEMOCTD ypapHeHAl ABIKEHMA OPE BLIIMWIHCHHH JBYX
venopmil: [,=I; & Ay==A,. BTOT PeayALTAT COPABEINE I IpA BHIOJTHEHMH NBYX
IpyrAX yenoBu [,=I,=I;. YpasHeHuA JBUKEHIL EMeT BH],

o =AoXe, & =eX@ (A==A/L)' - (5.1)
Tonueilt nabop AHTErPaNoB COCTABIANT yERIHA
F,="1(A0, ), F;=(o, e), Fy= (e, e)=1 (5.2)
Fo='{.(0, @) — (Ao, )+ (A e, e)det 4

Eong . coBeTBeARABe 3AAYCHHA ONEPATOPA A {(mam A) pasmmuHEl, TO HB-
Terpans (5.2) He3ABHCHMEL B npoTHBHOM CIYIae BRIOTHEHBI yenosms {10].
. HewpormuecKBEe HHTEIPANbHBIE OBEPXHOCTH y{;sﬂenuﬁ (5.1) mBAATCA
JBYMEpHEIMH TODAMH, HOCKOJLKY HA HHX HeT HOJGKEeHHI PABHOBOCUH 114].
HeficTsaTeNb G, €Cnd B peroTopoil TouKe STOH MOBEPXHOCTI exXo=0n doXe=
=0, To @=>}e.H BeKTOD @ ABIAETCA coGCTBEHHBIM BEKTOPOM ONEPaTopa A.Ho
ToTHA B 9TOIl TOUKE thazoBOTO OPOCTPANCTEA Pynrnmd F, n F, saBACHMBL, 1TO0
TPOTHBOPEIHT TPEANCIOIKEHAID O pesasreumocTd uETerpagos (5.2). :

Cormacmo Teopeme A. H. KomMoroposa © THRAMAYECKEX CHCTEMAX ¢ HH-
sapUaATHON Mepoil Ha TOpe [16], HA HeKDUTHIECKEX MHTErPalLHbIX moBepx-
ROCTAX MOMHO NOQOGDATH YIJOBEE TEPEMOHHbIE U, p mod 2x Tar, uTcOR YpaB-

peansa (5.1) opunsIHE cueny_lomnii BAA:
w =h/F{n,v), v'=p/F(2,v) (5.3)
TocTosuEble A, |\ H 2M-TIEPHOMITSCKAR Pynruua F>>0 3aBaCAT OT KOBC-

caHT uETerpaios Fi, F, n F,. flurepecso 0cYMeCTBATH ABHO¢ NPHBENEHHES
ypaemermit (5.1) k Bugy (5.3} B BHIACHATH BOSMOMHOCTD HX BETEeTPAPOBABHA

B ¥-yEKUHAX BPEeMEHIL . . .
6. Hexoropee 9acTHBIE PemIeHI, Tlocxonbry cHeTeMa ypapeeHHIT. Bpallle-

I TBEPIOTO Texa B ofmeM CIyIae _ .
Jo'=loXoTAoXe, e=eXo S (X )]

Janexa OT MHTErpHpYeMOilf, TO mone3Ro MMeTh HaGop ee TOTHBIX pemennii,

Arnnnrenar aATANRIS WA 1THX, . . o

Homowam J,=21 =M= '
¢THO TACTHBIX ;Jemegnjr};- (.JA,S_—O‘{I]E ff'T;m crysae cucrema (6.1) mieer cemeii-
M _— €4, )= —_ -
2w es=const. ady) ey, wy=m;"=const, w,=0 2
2 € Hepemennan e; BEIpakaetcs uepes e,; d; H3 . (AdfL)es
uteA B3 ypesmemma Ilyaccoma e, ——a,°es, B srore YHRUESE e, () Haxo-
cKHe peLIeHHs Y i o e MOyHaeM OepHomde-
unn..gm pemeggzngsmm (6.1), Bripaskaembie wepes 3nmbirnﬂrqec1mp(:1 Em: .
Crevenona Rﬂaccixqécuog!lg: 4TANOTHYREl H3BECTHBIM PeUECHAMY Br}ﬁbmega z
<10 Ta9d o : RN "
rouxofi [5]. BPAMEHEE TREPIOTO TeNa ¢ HemouBHAEHOM
Homomam A=§
=0). Torma ® (¢) ‘;ﬁfﬁ}fjf“}“) — pemmenne ypapmenuii ditnepa (korma A=
coryae mﬂemqeémﬁ x (l!_l'&)) — pewtense ypasHenu#i (6.1}, B ato
o OMEHT Tejla HANPABIEH BNOIL M i g
Te ?& orsepg:ae'r apmrenne no Myauco, - B
prop Omaromaper B. @, K ;
- - O, Wypasaery u B.
p Y B. A, Camcenopy, ofpaTApmuM

ero sHOMAaHAEe Ha zagady kxe C. B
A a Ta y
] ] . B BOHOTI-IHy' coegasumeMy pan za-
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