KCT- KO3TAJIBICTBIH OPHBIKTbBLJIBIT'bI MOCEJIEJIEPI Toxrapoaii C.

Jleknusa 7 HIBapumuiaba ecebiHaeri BeKTOPJBIK JJeMeHTTepre KaTbICThI
TYPAKTBLIBIK

byn  nmopicre, IlBapmmmiasgy —ecebiHge  OpOMTAHBIH ~ BEKTOPJIBIK
AJIEMEHTTEPIHE KaThICThI TYPaKTBUIBIK MAOCEIeCiH KapacThipambi3. O yuriH Kertep
ecebinmeri M skoHE A BEKTODJIBIK 3JIEMEHTTED CAKTAIFAHbIH ECKE TYCIpEMi3, SIFHU
MbIHAa MIAPTTHl KAHAFATTAHIBIPYHI KAKET

M =const, A =const. (1)

Mynbr Kemiep ece6i sxarmaiiblHAa BEKTOPIBIK 3JEMEHTTEPre KaThICTBI OapIibIK
KJIACCHUKAJIBIK (AJUTMIITUKAIIBIK, TapadOosIabIK K9HE TUIEpOO0IaIbIK) OpOUTAIapAbIH
OPHBIKTBUIBIFBIHBIF Olpereil mapThl peTiHAe KapacTblpyFa 00Jajbl.

(2.7)-nen xepinin Ttypranmai, IIBapumibeg Macesneci KaraalblHIa OyJI IIapT
OpBIHIAJIMANIBI, SIFHU OPTAJBIK JCHEHIH OpICIH/IE KO3FaJaThIH ChIHAK JICHECIHIH
opOHuTaNaphl, KBl YKaFAai/1a, OPHBIKCHI3 CHUSKTBI - BEKTOPJBIK JJICMEHTTEPTe
KATBICTBI OPHBIKCHI3JIbIKKA aifHananel. Jlerenmen, (1) mmapTel oOpbIHIATATHIH
opOuTanapaeiH Oenriai Olp a3 raHa Kiackl Oap, SIFHU BEKTOPJBIK OpPOUTAIBIK
AJIEMEHTTEpPre KaThICThl TYpakThl. Onapasl aHbIKTay YiIiH (2.7) KO3FajbIc
Tenaeynepi (1) mapTeiH KaHAFaTTaHABIPYBIH OpbIHIaiMbI3. CojaH KeliH FaHa 013
HIEIIIM/] ajla aJ1aMbI3

M =const, A=0. (2.30)

D10 oO3Hayaer, 4to B ciaydae 3amaun [lIBapummnbga B mexannke OTO
CYIIECTBYET KJIACC YCTOWUYMBBIX 110 OTHOIICHHUIO K BEKTOPHBIM 3JIEMEHTaM OpOUT —
3TO KJIACC KPYTOBBIX OPOUT.

2.5 YCcTOHYHBOCTH M0 OTHOIIEHUIO K BEKTOPHBIM 3JIeMEHTaM OPOUTHI B
3apave Jlense-Tuppunra

Teneps pacCMOTPUM YCTOMYUBOCTH 110 OTHOLIEHUIO K BEKTOPHBIM 3JIEMEHTaM
opoutet B 3amaue Jlemze-Tuppunra. Ilpum paccMoTpeHHM OpOUTATBEHOMN
ycToiunBocTd B 3amade Jlense-TuppuHra Mbl BBISICHUIH, 4YTO aOCOJIOTHBIC
3HaYeHWs BEKTOPOB M M A OCTalOTCd MOCTOSHHBEIMU. UTO 3Ke Kacaercs
HaNpaBJICHUN BEKTOPOB M U A, TO OHM H3MEHSIOTCS CO BpemeHeM. Bekropa M u
A YYacTBYIOT BO BPAIIATENFHOM ABMKEHHUHM C YIIOBOM CKOPOCTBIO Q. Tak uToO



JBUKEHUE MPOOHOTO Tella B MOJIE BPAILIAIOIIErocs Tejla yCTOMYUBO, BOOOIIE TOBOPS,

10 OTHOUIEHUIO K YIUIy HAKJIOHEHHUS i U HEyCTOMYMBO MO OTHOLIEHUIO K JOJIOTE

BOCXO/ISLLIETO y3Ja § W YIJIOBOMY PaCcCTOSHUIO MEPUTENIHS OT BXOIAIIEIO y37a G .
OpnHako, CyHIECTBYIOT OpOMTBI, JJIi KOTOPBIX COXPAaHSETCS BEKTOPHBIN

5JEMEHT M, T.€. OHM YCTONYMBEI 110 OTHOLIEHHUIO K STOMY BEKTOPHOMY DIIEMEHTY
(T.e. B OTHOLUIEHWU OPUEHTAIMU OpOUTHI B MpOCTpaHcTBe). 11 UX onpeaeneHus
JIOCTATOYHO BBECTH B BUJE (2.29) ycrnoBue

[om|=o. (2.30)

Torma nmeem
M _ o, M = const. (2.31)

KaxoBbl camu opoutsl? /{151 0TBETa HAa 3TOT BOMPOC MOACTABUM BBIPAXKEHHE
s Q (2.21) B yenosue yeroiuusoctu (2.30), TOrAa MoayurM COOTHOIIEHUE

M-{25, _%éo ~0. (2.32)
0

9TO COOTHOIIIEHUE BBITIOJIHAECTCS:

1. Korma M =0, T.e. korja opOuTa BBIPOKIAETCS B MNPAMbIE JIMHUM, TIPOXOISIIHE
4yepes LIEHTP.

2. Korna §0 =0, T.e. 3aga4a BeIpOkaaercs B 3aaauy llIBapmmunbaa, T.€. B 3a1a4y o

JBHKEHUH TIPOOHOTO TeJla B IEHTPAILHO-CHMMETPHUYHOM ToJte. J[iist 9Toit 3a1aun
M =const, A #const. (2.33)

3. Korga BeimonHsieTcst yciioBue



14m,M* =3m(MS,) . (2.34)

WM Y€Pe3 KOCUHYC yriia MeXIy M u S,

14m M
CoS OL-. =—2—, 2.35
M 3mS, ( )

BrITToTHEHHE ATOTO YCIIOBUS BO3MOXKHO B TOJIE DK30THYECKUX aCTPOPUINUECKHUX
OOBEKTOB C OYEHb OOJIBIIMM COOCTBEHHBIM YTJIOBHIM MOMEHTOM (HAmpuMep,
OBICTPO BpalIaroIasicss HEUTPOHHAS 3Be3/a, U T.11.) MOPSIKa

S, ~ oM, (2.36)

m

4. Korma S,™M wmm S,™NM , T.e. KIacc KpyroBbIX OpOHMT, NEKalIUX B
3KBATOPUAIIBHOMN IIOCKOCTH LIEHTPAILHOTO BPAIAIOMIEr0Cs TeJIa.
Ora 3ajada OpHM MEPEYHCIEHHBIX YCJIOBHMSAX JOMYCKAET yCTOMYHBOCTH

JBMYKEHUS IIPOOHOIO TEJIA 110 OTHOIIEHHIO K BEKTOPHOMY DIIEMEHTY M , HO, BOOOIIE
rOBOPS, HE JIOMYCKAET yCTOMYMBOCTH II0 OTHOIIEHUIO K BEKTOPHOMY DJIEMEHTY A .

HamomauM, 4TO KeruiepoBa 3ajjada JOIYCKAET YCTOMYHUBOCTH JIBUYKCHUS
MaTepHUaIbHOW YaCTHUIIBI TT0 OTHOIICHHUIO K 00OMM BEKTOPHBIM JIEMEHTAM:

M = const, A = const. (2.37)

Takum 006pa3oM, MbI NPUIIUIM K BBIBOAY, 4TO Jjs 3amaun Kemaepa M =const,
A:const; s 3agaun IlIBapummiasaa M = const, A # const , & JUIl UCCIIEyeMOU
HaMH 371ech 3aaaun Jlense-Tuppunra, BooOIe roops, M = const, A #const .

Teneppb BBIACHUM, KaK 3TH 00CTOATEIHCTBA OTPAXKAIOTCS B TaMUJIbTOHUAHE.
s 3amaun Kensepa raMuibTOHHAaH

(2.38)



O6paTI/IM BHHUMAHHUC, YTO O3TOT TaMHWJIbTOHHMAH HC 3dBHCHUT HH OT BCKTOPHOI'O
2JICMCHTA M , HX OT BCKTOPHOTI'O 3JICMCHTA A , 4 3aBUCHUT OT MHBApHaHTa CUCTCMBbI

M, (WK ApYTrMMH CIIOBaMH OT SHepruu E).

[TockombKy OosbInas moayocs [14]

_Meo (2.39)

ma

a

T0 (2.38) mpuobpeTaer Bu

2
H =mc? —(;—a:mc2 +E (2.40)

["amuiibToHMaHn 3anaun [IBapimmnsaa

2 4 4
Heme? - moc2 +15mzoc2 B 3r3noc : (2.41)
2M; 8M;c® M ,Mc

DTOT raMUILTOHUAH 3aBHCHUT OT aOCOIIOTHOIO 3HAUEHHUSI BEKTOPHOTO dJIEMEHTa M .
Eciu M paccmarpuBaeTcs Kak 000O0IIEHHBIA UMITYJIbC, TO COOTBETCTBYIOIINNA eMy

YIJIOBOM 3JIEMEHT J YIOBJIETBOPSET YPABHEHUIO

- 11 4
dt oM M3Mc?

OTCIOJIa, CCJIM ICPEXOAUTDH K KCIIJICPOBLIM 3JICMCHTAM, UMCCM

omm, (2.43)

Q=— "2 5§,
Ta(l—e?)c? ™



6mym,
Ag=Q.-T=—""Mo 244
g a(l—e?)c? ( )

Hrak, B Ki1accHYEeCKO MeXaHHKe, B 3aja4e Kemepa, Bce opOUTHI
YCTOMYHMBBI (OTHOCUTEJIbHO BEKTOPHBIX 3JIEMEHTOB) U YCJIO0BUAIMH
ycToitunBocTH ABAAIOTCA (2.37). CnipamuBaercsi, CylieCTBYIOT JIM TAKHUE JKe
YCTOMYMBBIE, T.€. YIOBJETBOPSIONIUE YCIA0BUAM (2.37) opOuUTHI B 3a1a4e
Jlen3e-Tuppunra. /Lisi onpenenenust Takux opour B (2.18), (2.19) norpedyem,
4T00BbI OBLIO

M _o, 9A_y (2.45)

HNJIN 9TO TO KC CaMOC€

[om]=0, |[6A|=0. (2.46)
3nech
. OoH 4 20,4 . 3m(MS,)~ 6m(MS,)? -
Q:al__,': 33m(13 2M+ ms(la 2 0~ m( g)SO+ m( 04) M} —
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m,M°M;c m, m,M

(2.47)

OT0O U ecThb YCIIOBUA YCTOI>’I‘II/IBOCTI/I PCIATUBUCTCKUX Op6I/IT OTHOCHUTCIIBHO
BCKTOPHBIX 3JICMCHTOB. Onn MOT'YT OBITH BBIITIOJIHEHBI, €CJIN

OMM, A=0, (2.48)

500041



OMNM, A=0. (2.49)

500041
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A=0;
(2.50)
[Tocnennee ycinoBre MOXKET OBIT MEPENHUCAHO TAKUM 00pa3oM
B(MS,)? +C(MS,)+D =0,
A=0;
(2.51)
rac
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(2.53)

WIIM Yepe3 KOCUHYC yriia MeXIy M u S,

(2.54)

D10 ycioBue, Tak ke Kak u (2.35), BO3MOXHO B TOJ€ HK30THYECKHUX
acTpopu3NIECKUX 0OBEKTOB MPHU BHITIOTHEHUN COOTHOIICHHUS (2.36).

Takum 00Opa3oM, OCHOBHBIMU YCTOMYHMBBIMH OpOMTaMHU IO OTHOLIEHHUIO K
BEKTOPHBIM dJieMeHTaM M W A B 3amade Jlense-TUppHUHIa SBIAIOTCS KAce
KPYTOBBIX OpOWT, J€XKAalMX B 5SKBATOPHAIBHOM IUJIOCKOCTH LIEHTPAJIbHOTO
BpAILAIOIIETOCs TEA.

B 3akmodeHue 3aMeTHM, 4TO YCJIOBHE YCTOMYMBOCTH (2.34) y4HUTHIBAET
BEKTOPHBIE JJIEMEHTHl TOJIBKO IIOCTYHAaTEJbHOIO JIBWXKEHHS. MBI  MOXEM
0’KECTOYUTh 3TO YycCJOBHE. JIEMCTBUTENBHO, ISl KEIUIEPOBOM 3aJaydd, CTPOTO
TOBOPSI, UMEETCS CIEIYIOLIEE YCIOBUE

—

M =const, A=const, ®=0, (2.55)

rne o— cOOCTBEHHAs yrioBasi CKOPOCTb.

Torpa B cinyyae 3amgauu [1IBapuimminbaa 3ToOMy yCIOBUIO YCTOMYMBOCTA MOTYT
YAOBIIETBOPSITH TOJIBKO OPOWTHI, BHIPOAMBIIHNECS B MPSIMbIC JIMHUM, JICKAIUE B
paauaibHOM HampaBieHuu. Y ciaoBue (2.55) npuolOperaet BUa

— -

M=0, A=const, =0 (2.56)



