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Awnnorarua. Haiinern moasasrit Habop aaredpandecknm He3aBUCUMBIX TTCEBI0OTEH30POB, HA OCHOBE
KOTOPBIX MOKET OBITH COCTABJIEHO ODINEee BLIparKeHHe T IJIOTHOCTH ITOTOKA MATHUTHOTO MOMEH-
ta M(x), ceprudeckn CHMMETPUYIHOTO U KOTOPBIA COEPIKUT MPOCTPAHCTBEHHBIE MPOM3BOHbIE He
OoJiee TeM MEepBOTO MOPSIIKA.

KuroueBbie cJjoBa: MOTOK, MJIOTHOCTH MATHUTHOTO MOMEHTA, TICEBIOTEH30D, IICEBIOCKAIAD,
TICEBJIOBEKTOP.

1. Begenme. [lenrpayibnoii npodemMoil B HEPaBHOBECHOW TEPMOIUHAMUKE SIBJISIETCS
dOpMYINPOBKA BOTIONUOHHBIX YPABHEHUIT IS TJIOTHOCTEH MHTEHCUBHBIX TEPMOIUHAMUYE-
CKUX TTapaMeTPOB, BIOJIHE XapaKTePU3YIOMNX JOKAJTbHO COCTOSHUE MPOCTPAHCTBEHHO pac-
mpeeIeHHOl TepMOIMHAMUYIECKO# cucTeMbl. MOXKHO aymMarh, 4TO 00mas (opma TaKux
ypaBHEHUil mpejcTaBiasieT co0Oif paBeHCTBO MPOU3BOIHONW MO BPEMEHU IJIOTHOCTH KaKOIro-
JinOO MHTEHCUBHOIO TapaMeTpa JUBEPreHIud MJIOTHOCTU MOTOKa TOro mnapamerpa. [Ipume-
HUTEJIHLHO K TIOCTPOEHUIO IBOJIIONUOHHBIX YpaBHEeHUiT (heppOMHAMUKHI TA MTPOOIEMa COCTOUT
B (hbOpMyTHpOBKE TAKOTO YpABHEHUS IS MIOTHOCTH MArHUTHOrO MomenTta M(X, ) B Kax-
JIOf TPOCTPAHCTBEHHOU TOYKEe € PAJIIMYC BEKTOPOM X /I KazKJ0TO MOMEHTa BPeMeHH t, KO-
TOpoe OBl YYUTHIBAJIO jiuccuniaruBubie 3pdekTni. Hanbosiee n3BeCTHBIM ypaBHEHHEM 3BOJIIO-
MUOHHBIM (heppoJIMHAMUKY siBJIsieTcs ypasHenue Jlawmgay-J/Indmmmma, KoTropoe Mbl 3anuiinemM
B BEKTOPHO-TEH30PHBIX 0003HAYEHUSX JIIsI cjiydast c(DepuIecKn CUMMETPUYHOIO MarHeTHKa,
(eMm., mampumep, [1])

M (x, 1) = yejuMi(x, t) [AMl(x,t)+Hl(x, nl, =123 (1)

Bmecs M(x,t) = (My(x,1), Ma(x,t), M3(x,t)), H(x,t) = (Hy(x,t), Hao(x,1), H3(x,t)) — na-
IPAZKEeHHOCTh BHENIHEr0 MArHMTHOIO I10Jid, Y — const, €j,; — yHUBepCaJbHbIH aHTHCCHM-
METPUYHBIIi [MCEBIOTEH30D TPETHEr0 PaHTa U MCIOIH30BAHO MPABIIO TeH30PHOMN aireGphbl 0
IOBTOPSIIONINXCS HHJIEKCAX [2]. YIHTBIBAsS TOKIECTBO €, M M), = 0, B OTCYTCTBHE BHEITHEro
MATHUTHOTO TOJist (BHEITHEro HCTOYHUKA) ypaBHeHue (1) mpejacTaBuMo B BUje

Mj(X, t) = Vijk(X, t) (2)
— JUBEPpreHiuun MmJIOTHOCTHU MHOTOKa MAarouTHOI'O MOMEHTa

Tjk(x,t) = YejmuMpm(x, 1) Vi M(x,1). (3)
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3amerum, 4T0 T})(X, 1) ABIIETCS BCEBIOTEH30POM BTOPOTO paHra. DTO O3HAUAET, UTO, IPU
Ipeobpa3oBaHul OTPasKeHUs IIPOCTpancTBa R?, OH, B OTJIMYHe OT TeH30pa, I0IKeH H3MEHUTD
suak. [Tocsenmee cs3no ¢ rem, aro M(x,t) B jeBoit qactu (3) sBJISETCS ICEBIOBEKTOPOM,
TO €CTh TAKUM BEKTOPOM, KOTODBI He MeHsIeT 3HaKa MpPH OTParKeHusaX (CM., HAIpHMeD,
[2]), a auddepennmanbubiii oneparop Vi — OOBIYHBIM BEKTOPOM (M3MEHSIIOIINM 3HAK MPH
OTPaZKeHHUsIX ).

VYpasuenue (1) He ONUCHIBAET SBJIEHUN TUCCUTIATINE TIPH SBOJIIONNE PACIPE/IETEHIS Mar-
HUTHOTO MOMEHTa CpeJbl. BO3HHKAaeT BOMPOC, KAKUM 00pa30M HYKHO €ro M3MEeHHTh Tak,
9TOOBI YCTPAHUTH TOT JeMEKT U MPU 3TOM, B TeUEHHE IBOJIONUN, COXPAHSAIACH BEJTUIHHA
M?(x) = M? = const. QUM U3 OJXOI0B JIjIsi PElleHus STON 3ajauu ABJISIeTCs CJIeTyio-
mmit. Hyzxuo mocrponts obimee Beipazkenue nis tensopa Tj;(xX, t), ommmanoe ot (3), KoTopoe
SIBJISIETCST «JIOKATBHBIMY (byHKIMOHATIOM OT M (X, 1), TO ecTh 3aBUCAIINM TOJBKO OT 3HAUE-
HUl MarHUTHOTO MOMeHTa M (X, t) U 3HAYEHWi ero MPOCTPAHCTBEHHBIX TPOU3BOJHBIX B TOM
JKe TOUKe X, I KOTOPOe YJIOBJIETBOPsET CaMoMy 00IeMy TpeboBanmio KoBapuanTHOCTH 1 (X)
npu jeiictBun rpymnbl Bpamennit Oz, a 3aTeM, UCXOs W3 Toit 0bmeit (hopmbl, BEIOpAThH TY
BO3MOYKHYI0, KOTOPast MOXKET YJIOBIETBOPSITH MOCTABIEHHBIM TPEOOBAHWUSIM.

2. ITocranoBka 3amauu. CornacHo chOPMYJTHPOBAHHOMY BBINIE MOAXOLY K PEIIEHUIO
dusudeckoit 3aj1auu, HyKHO TOCTPOUTH B PaMKax TEH30PHOI aJireOpbul Hambosee obiee
anrebpamdeckoe Bolpazkenne it T, (B JajgbHeiImeM, BBHIY HECYIIECTBEHHOCTH IS II0-
CTAHOBKU U PeIIeHUsT 33Ja4d, ADTYMEHThl X U ¢ MBI BCIOJLY OIYCKAEM), KOTOPOE SIBJISETCS
TICeBIOTEH30POM M KOTOPOE COCTOMT TOJIBKO M3 mHceBaoBeKTopa M; u BekTOopa Vi, TO ecThb
9TO BbIparKeHUe ABJISETCH JIeMEHTOM TeH30pHOI aaredpnl ¢ obpasyiomumu M; u V. Ilpn
9TOM, TaK Kak V| sBjsgercs juddepeHnuaabHbIM ONepaTopoM, TO TeH30pHas ajredpa siB-
JIgeTCd HeKOMMYTATUBHOI. EcTecTBeHHO Mpu 3TOM, UTO MPH KOHCTPYUPOBAHUH STEMEHTOB
3TOi AIre6pbl MOTYT GBITH HCIOJb30BAHBI YHUBEPCATbHbBIE (HEH3MEHHBIE PU HEPEPHIBHBIX
npeobpazosannsix u3 Os) TeH30D J;; U HCEBIOTEH30D €5 (cumBoa JleBu-Uusnrra). JIroboit
9JIEMEHT 3TOi aJredbphl MOXKET OBITH IPeJACTaB/JIeH B BUJe JWHEHHON KOMOWHAIINN JTUHEHHO
HE3aBUCUMBIX MOHOMOB, 0003HaYaeMbIX HAMH jlajiee Kak Sjj, KazKblil W3 KOTOPBIX ABIAETCSA
nceBoTen30poM. [Ipu 3ToM mom MoHOMaMU MBI TOHUMAaeM aaredpandecKne BhIPayKeHUs KO-
TOPBIE HE COJEPIKAT OTMEPAINH CJIOKEHUsT TEH30POB (M YMHOKEHUS HA YHCJIO0), & COCTABIEHBI
TOJTBKO TOCPEJICTBOM OTEepPAINiui TEeH30PHOTO0 YMHOYKEHUS W OMepAlud CBepPTKU. MHOXKecTBO
TaKUX MOHOMOB, 0e3 JOMOJTHUTEIbHBIX yTOUHeHn! Oeckonedno. [loaromy ykasauuast ajred-
pamdeckasi MOCTAHOBKA 339K HYKIAETCS B CJIEAVIONEM yTOYHeHWH. Tak Kak B JTIOOOM
SBOTIOIIUOHHOM (DEHOMEHOJIOTTIECKOM YPABHEHUN s (DU3UIECKON BEJUUUHBI TPUCYTCTBY-
0T HEKOTOPbIe HEM3BECTHBIE MHOKHUTETN, KOTOPLIE SIBASIOTCS CKATIPHBIMU (DYHKITUSIMA OT
ee 3HAYEHMII B TOH »Ke caMoil MPOCTPAHCTBEHHOW TOYKe, TO, B JAJbHEMIeM, JIIOObIe I1Ba
MOHOMA Oy/1IeM paccMaTpuBaTh KakK SKBUBAJEHTHBIE, €CJIU OHU OTJINYAIOTCA MHOYKUTEEM B
BHJle cKastaproit pynkmmm or M;. DTo coryanenne CHILHO OTPAHNINBACT MHOYKECTBO JINHEil-
HO HE3aBHCUMBIX MOHOMOB, HO BCE K€ OCTaBJSeT ero OeCKoHeuHbIM. /IpyruM coriarmenueM,
KOTOPOe MBI MPUHUMAEM MO (PU3NIECKUM COOOPAYKEHUIM, ABIIETCI TPeOOBAHUE UCHIOJIB30-
BaHUS BeKTOpa V, MPHU MOCTPOCHUH KAayKJIOTO MOHOMA, He HoJee 0JHOrO pa3a. DTO O3HAYAET,
9TO MBI OrPAHUYMBAEMCST SBOJIONMOHHBIMI ypaBHeHUsIMI BuJa (2) He Gosee BTOPOro Mo-
psanka. Ilocennee cBsi3aHO ¢ (DUBUIECKUM TIPEJIIIOIOKEHHEM O MAJIOCTH «TPAIUEHTOBY Y
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n3ydaemoit pusndeckoit BemanHbl. CoobparkeHust TAKOTO Pojia OOBITHO UCIHOIB3YIOTCS MpU
ocTpoeHun (heHOMEHOJIOMMIEeCKUX ypaBHeHuil (cM., Hanpumep, [3]) OkassiBaercs, 9To, mO-
CJie MPpUHATUA TaKOr'o COTVIAIlIEeHWuA, MHOZKECTBO JINHEITHO He3aBUCHUMBIX MOHOMOB SIBJISIETCSI
KOHEYHBIM. [le/Ibi0 HACTOSAIIEro COOOINEHNsI ABJISIETCS TOJHOE OMUCAHWE TOr0 MHOYKECTBA.
Takum 0Opa30oM, MHOYKECTBO JIMHEHHO HE3aBHCHMBIX MOHOMOB Pa30MBaETCs Ha JBa KJacca:
Dy COCTOUT U3 MOHOMOB, HE COJAEPXKAIMUX dTeMeHTa Vi U D — U3 MOHOMOB, COIEpIKAIIIX
9TOT 3JIEMEHT.

3. ITocTpoenne MHOXKECTBA JIUHEHHO HE3aBUCUMbBIX MOHOMOB. CreraeM HEKOTO-
pble mpeaBapuTeabHbIE 3aMevYaHnsd, YIIPOIIAIOINe ONMUCaHue CIUCKa JUHEHHO He3aBUCUMBIX
MOHOMOB.

I. Tak Kak KOHCTpyHpyeMas TeH30pHas aaredpa HEKOMMYTATHBHA, TO BayKeH IMOPSIOK, B
KOTOPOM PacCTaBJIAIOTCA MexKIy coboil anementel M; u Vy,. OgHako, BBUIY CIpaBeITHBOCTI
dopmyasl guddepeHIupoBaHng TPOU3BEIeHNA /11 onepaTopa Vi,

1=1 m#l

IpU MOCTPOEHUN JIMHEIHO He3aBUCUMBIX MOHOMOB MOYKHO OTPDAHHYUTHCS TOJIBKO TAKUMU, Y
KOTOPBIX TOCJIE 3JIeMeHTa aaredbpbl Vi, ecii OH UMeeTCs B MOHOME, HaXOJUTCS TOJIBKO OJUH
snementT M.

I1. Tax KaK CIMBOJI 0, TTOCTIe TEH30PHOI OTEPAINH CBEPTKH 110 OJHOMY U3 WHIEKCOB, NC-
qe3aeT U3 BhIPAYKeHHsI MOHOMA, TO BCEe KOHCTPYHUPYEMble MOHOMBI — IICEBIOTEH30PhI BTOPOIO
paHra pacHnajaioTcs Ha ABa Kracca: Ko cOCTONT U3 MOHOMOB S, IMeromux B S, = k-5,
e S — MOHOM HYJIEBOI'O PaHTa, KOTOPBIH SB/ISETCA HceBIOCKaIsapoM, u K; — 3 MOHOMOB
Sk, B IOCTPOEHIH KOTOPBIX CUMBOJI 0 OTCYTCTBYET.

II1. Tstst TeH30pHOTO MPOWM3BE/IEHNsT CHMBOJIOB € crpaBeinBa Gopmyia (cM., HanpuMep,

[4])

5ijk5lmn = det 5J’ 5J’ 5J’ ,
5kl 5km 5kn

KOTOpas CBOJUT UX K JHHEHHBIM KOMOMHAIUSIM U3 CEMBOJIOB 0. 110 3TOi mpuunme, CHMBOJT
€ IpU KOHCTPYUPOBAHUU JIMHEHHO HE3aBUCUMBIX MOHOMOB MOXKET ObITh UCIOJIL30BAH HE DO-
Jtee ogHOrO pasa. CregoBare/lbHO, MHOZKECTBO BCEX MCKOMBIX MOHOMOB pa30uMBaeTCs Ha JIBA
kaacca: Ly COCTOUT W3 MOHOMOB, TP TMOCTPOEHUH KOTOPBIX OTCYTCTBYET CHUMBOJI € U L1 —
13 MOHOMOB, KOTOPBIE CO/IEPKAT CUMBOJI €.

Jlng ynporeHus mporeypsl MepedncaeHns BCero CucKa JUHeHHO He3aBUCHMBIX MOHO-
MOB S]k nmMeeT CMBICJI TMMOIIYTHO MEPpevYucC/JIMThH BCE BO3MOXKHbIE JUHEHO He3aBUCHUMbBIE CKa-
JAPBI, ICEBIOCKAJAPDBI, BEKTOPBI, IICEBJIOBEKTOPHI U TEH30Phl BTOPOI'0 paHra B paMKaX TeH-
30pHOil anredpsl ¢ obpasytonuMu M; 1 Vj, ¢ y4eToM NPHHATHIX COIVIallenuil. 3aMeTHM, 4To
IPH 9TOM, 3a UCKII0OUYEHHEeM TeH30pPOB, CUMBOJI § HE UTPAET POJIU B MOCTPOCHUAX MPU yUeTe
OPUHSATHIX COTJIATIEHUIA.

MHoXxecTBO CkanspHbix MOHOMOB. Ec/in He ucnob3yercs 371eMeHT Vi, TO, BBUY TPUHSI-
TOro corvianieHusi 06 SKBUBAJEHTHOCTH MOHOMOB, OTJIMYAIOIIMXCSA HA CKAJISAPHYIO (DYHKIUIO
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or M;, n roxgecrsa €;,M;M;M; = 0 Takue MOHOMBI OTCYTCTBYIOT. IlycTh smement Vi
ncnosnb3yercd. Torga oH go/zKeH OBITH CBePHYT 00 ¢ M, b0 1m0 OJHOMY H3 HHIEKCOB
cuMBoOJIa €. B mepBoM ciydae, Kaxkiaoe u3 BbIpaykenuit VM, sIBJIsIeTCS MCEBIOCKAJIAPOM U
JIJIST TOrO, 9TOOBI €r0 MPEBPATUTH B CKAJSIP €ro HYXKHO YMHOXKHTH JIH0OO Ha MCEBIOCKAISAD
(B IepBOM ciiyuae), He COJeprKaluil sjgeMenTa Vi, a TAKUX MCEBIOCKAISIPOB He CYIIeCTBY-
et, BBUAY &;,M; M;M; = 0, 160 Ha MCeBIOBEKTOP (BO BTOPOM CIIytdae), He COAEpPIKAIIUil
Vi, KOTOporo Takzke He cymiecTByeT, BBUAY &;;,M;M;, = 0. Takum oOpa3oM, MHOXKECTBO
CKATSIPHBIX MOHOMOB TPeOYEeMOTO THIIA MYCTO.

MHoxecTBO nceBfoOCKaNsipHbIX MOHOMOB. Eci He HCHOIB3yeTcd CHUMBOJI €;j;, TO HMEIOT-
cst TobKO nceBpocKaapel (VM;), (M;M;V ;M;). Ecan e CUMBOI €5, HCIOTIb3YeTCs, TO
TaKoit MOHOM exmHCTBeH (g£,,M;V jM},), Tak Kak BCe MHIEKCHI y CHMBOJIA € JOJZKHBI OBITH
CBEPHYTBI, OJINH U3 HUX 0043aTe/IbHO — ¢ CUMBOJIOM V, JIBa JPYTUX — ¢ 3jeMenTamu M, Ho,
B CIUJTY TOXKJACCTBA €;5,M; M), = 0, cToamUMu 10 pasHble CTOPOHBI OT V.

BaMernM, 9TO MEPECTAHOBKU WHIEKCOB Y € He MPUBOAWT K TOSIBJIEHWIO HOBBIX HE3aBH-
CHMBIX MOHOMOB, BBHJY aOCOIOTHON aHTHCHMMETDHM ICEBJOTEH30Pa €jk. JTO CBOICTBO
UCIOTB3YIOTCS BCIOLY HUXKe 6€3 JTOMOJTHUTETbHBIX OIOBOPOK.

MHoxecTBO BekTOpOB. Ec/i cuMBOJI € He MCIOJIb3yeTcs, TO TaK KakK sj1eMenT M, sBiis-
IOIMMIICS TICeBIOBEKTPOM, TOJIKEH UCIOIb30BATHLCA MPHU MOCTPOSHUHN UeTHOE YHCIO Pas3, TO
HMeeTCsI, ¢ TOYHOCTBIO 10 YKBUBAJIEHTHOCTH, TPU MOHOMA, B KOTOPBIX UMEETCS IBa MHOMKIH-
resst Mj: (M;VM;), (M;V;M;), (M;V;M;) n oqus MOHOM ¢ 4 9eTBIpMsT COMHOZKHTE/ISIM,
(M; M; MV ; My,).

[Tpu HaTMYIUK 371eMeHTa € B KOHCTPYKITHH MOHOMA, 3j1eMeHT M; MOKeT IOABUThCS HedeT-
HOE YHUCJI0 Pa3 M, TaK KaK BCE MHIEKCHI Y JEMEHTA € JOJKHbBI OBITh CBEPHYTHI, TO TOJIYYaeM
caemytomme MOHOMBI (€5 Vi My), (€45 M; MV M), (€455 M; MN  My,).

MHoxecTBO nceegoBekTopoB. meercss omua MoHOM M;. DTO CBA3aHO ¢ T€M, 9TO HET HU-
KaKHX CKaJsIPHBIX MOHOMOB, COAEPZKAIINX 3JEMEHT V, Ha KOTOPhIe MOKHO OBIIO YMHOKUTH
M;, aT0OBI TOCTPOUTH HOBBIH JUHEHHO He3aBUCUMbIHT MOHOM. KpoMe Toro, ecjim ¢BOOOIHBII
HHJIEKC ¢ B MOHOME HeceT Ha cebe 371eMeHT V, TO 3TO HeBO3MOXKHO, TaK KAaK YHCJI0 3JIeMEeHTOB
M; B TeH30pHOM MpOU3BeeHNH OyIeT YeTHBIM 6e3 HAJMYHs 3JeMeHTa € (CM. BBIIIe), JHO0
OHO Oy/IeT HeYeTHBIM NP HAJTUYHH €.

Muoxectso Tensopos. Vmeercst Tpu tenszopa 0;;, (M;M;), (€;;5My) Tak Kak 3TH MOHO-
MBI HeJIb3sT M3MEHUTh YMHOYKEeHNEM Ha CKaJSPHBI MOHOM, comepzKkariuii simement V. Kpome
TOr0, MOTJIH OBl CYIIECTBOBBATH MOHOMBI, KOTOPBIE MPEICTABISIOTCSA MPONU3BEIEHIEM I1CEB-
JIOTEH30pa Ha IMCeBIOCKAJADP, HO MPH 3TOM, TaK KaK BO BCEBIOCKAISIPAX B MPOM3BEICHUN
HCIOTB3YeTCd 3JeMeHT V), TO ICeBIOTEH30P He TOJIXKEeH COAepKaTh TOT JeMEHT, HO TaKUX
TICEBIOTEH30POB He nMeeTcs (cMm. mmzke). Ilo 9rToii ke mpudmme, HET TEH30POB S;;, ¥ KOTO-
PBIX CBOOOTHBIE HHJEKCHI IIPHCBOEHBI dmementaM M; n V; (nmubo maobopor). Hakonen, ecu
cBODOIHBIE MHIECKCHI MPUCBOEHBI M; M 3JIeMEeHTY €, TO I TOCTPOEHNs HYZKHO CBEPHYTH
OCTaBINHECST WHIEKCHI Y 3TOrO 3JEMEHTa ¢ TEH30POM, HO JJIsi 9TOTO HMEIOTCS TOJBKO Y7Ke
yKa3aHHBIe MOHOMBIL 0;;, (M;M;), KOTOpbIe IPU CBEPTKE C €;j; JAIOT HYIIb.

[TpucTynuMm K permeHnio OCHOBHOM 3a1a9H.

MHoxecTBo ncesgoTensopoB. Vmeercs aBa tuma nx moctpoeHus: 1) MCeBIOTEH30DbI, KO-
TOpbBIE MPEJICTABIMBI B BHJIE MPOU3BEIEHHST «TEH30D» - [ICEBIOCKATISAPY, 2) MCEBIOTEH30DHI,
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He IIpeJcTaBUMbI€ B BH/I€ TaKOI'O IIPOU3BEICHUNI.
B ImepBOM CJIy4dae, Ha OCHOBaHUHU IPEAbIAYIIUX IIYHKTOB nMeeM CJIeyIoIne MOHOMBI:

0ij(ViMy),  0i;(MeMNV M), 0ii(EpimMiViMy,),

MZMJ(VkMk), MZM](MleVle), MiMj(gklkalem) .
€iinMn (VM) ,  €jn My (M MV M) . (4)

31ech B mocjaeaHeil CTpoKe TOJIBKO IBa MOHOMA BCJIEICTBHE MPUHATOrO cornmamrenus . 11

Bo Bropowm ciaydae, B cuiy nyHKTa 11, s/ieMeHT § yKe He UCHOIB3YeTCs MPH MOCTPOEHUN
MOHOMOB. Tak Kak MOHOMBI, He COAeprKallifie dJeMeHTa Vj I0JKHBI MPEeICTaBIsATh CoDOit
IpOU3Be/IeHUs TeH30POB €, My, M; M; na 1nceB10CKa/ISphl, TO BCE OHU IIEPEYUC/IeHbl B CHICKE
(4). TTosromy, majee, Mbl CTPOUM BCe JIMHEHO HE3ABHCHMble MOHOMBI Kjiacca Di, TO ecThb
conepxKarne V.

Monomsbl knacca Lo N Dy. Ecin oaun w3 ¢cBOOOIHBIX HMHIEKCOB MPUCBOEH 3JIeMEHTY Vi,
TO, C TOYHOCTBIO 10 SKBUBAJIEHTHOCTH, TAKHE MOHOMBI UMEIOT BHI;

V,M;, ViM;, M;MN;M;, M;MN;M,, M;M;M.MN .M, M;MNM;, M;MN,M,.
(5)

MoHomsbl knacca £1 N Dy. DT MOHOMBI MPOKIACCUMPUIEPYEM IO TUCJIY TeX CBOOOTHBIX
WHJIEKCOB, KOTOpbIe HeceT Ha cebe ayeMenT €. [Ipu 3TOM, ecyim 3TOT 3/IeMEHT He HeceT CBO-
OOJIHBIX WHEKCOB, TO OH BXOJHUT B COCTaB KAKOTO-TO MCEBIOCKAJISIPA, B COCTaB KOTOPOTO
00s13aTeTbHO BXOAHUT d1eMeHT V. CregoBaTeIbHO, 3TOT MCEBIOCKAISIP JTOMKEH YMHOMKATH-
cs Ha OIUH W3 TEH30pOB 0;;, MO0 M;M;, M MOITOMY TaKOrO THIIa MOHOMBI COJIEPXKATCSI B
crucke (4).

Paccmorpum cirydait, Korma 3JIeMeHT € UMeeT OJWH CBOOOIHBIN mHaeKc. Torma € moxker
CBOpAYMBAETCA C dT1eMeHTOM V u ¢ omuuM 3jnemernTom M. Ilocaeaunit MoxKeT HAXOIUTHCS
6o cupasa orT Vj, mub0 ciaeBa oT Hero. B mepBoMm ciydae mojydaeM BEKTOPHBIII MOHOM
€ VieM;, Bo Bropom — My M, €1,V 1. M,,. 1 TOro 9T0OBI MOMYINTH HA UX OCHOBE MOHOMBI-
IICEB/IOTEH30PbI, Hy”KHO YMHOXKHTH WX TeH30PHO Ha MCeBI0BEeKTOP M, KOTOPHIil, KaK yKa3aHo
BBITIIE, IMHCTBEH W KOTOPBI MBI Oy/IeM 3aliChIBATH CIeBa OT Hero. /Ipyrume MOHOMBI TAKOTO
THIIA TIOJYYAIOTCS TepecTaHOBKOI MHIEKCOB ¢ W j. B pe3synbrare, mosydaeM CJeayrOmIuit
CIUCOK MOHOMOB:

Mj€iklkala Miejklkala MleMmEiklkama MiMleEjklkam- (6)

JIpyroii THI MOHOMOB TAKOIO K€ THIA IIOJIYYAeTCs, KOLAA 3JIEMEHT €;;; CBOPAYNBACTCH
¢ asyms sjneventamu My u M;, Ho KOTOpbIe pasjeseHbl sjemeHToM V. B arom ciyuae,
TAaKO# MOHOM He 00paIaercss TOXKJ/IECTBEHHO B HYJIb. DTH MOHOMBI, BBUY YETHOCTH HHC-
118 31eMeHTOB M B TeH30pHOM NPOU3BEICHHH, SBISIOTCI NCeBIOTeH30paMu. B pesyabrare,
IMeeM JIOMOMHATENbHO K ciucky (5) mBa mouoMa (£ MpV;iM,), (€M V;M;). Ectp eme
0JIHA BO3MOZKHOCTD CJIeJIATh TaK, YTOOBI CBEPTKH JeMeHTa € ¢ napoii aaementos My, u M, me
o0palaIuch B HyJb. s 3TOro Hy»KHO pa3/Je/uTh UX IICeBI0CKAJAPHLIM Jud dpepenuaib-
HbiM orteparopoMm M,V ,,,. CBOOOMIHBI Ke WH/IEKC j TPU STOM MPUCBANBAECTCS MHOKUTETIO —
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s/1eMeHTy M, KOTOpHIil 3amuchiBaeM ceBa. [Ipu sToM Apyrue THIBI ICeBIOCKAIAPOB HCIOIb-
30BaTh /IS MOCTPOEHUST MOHOMOB TaKOT'O TUIIA HEeJTb3s BCJIEICTBUE coramtenus myakTa [. Ta-
KOii CII0COO MOCTPOEHNs MCEBAOTEH30POB aaeT HaMm ere aBa Monoma: (M,e;uM,(M, V)M)),
(M€ M (M, V) M;). CiegoBartebHO, JOMOTHATEIBHBIIT CIICOK MOHOMOB, Y KOTOPBIX OJIIH
13 CBOOOJHBIX MHIEKCOB MPUCBOEH 3JEMEHTY € COCTOUT U3 CJIEAYIOIMIMX MOHOMOB:

5ikleval ) 5jkleviMl ) Mjé?iklevali ) Migjklevali . (7)

Hakomer, criucok nceBjpoTeH30poB, y KOTOPBIX 00a CBOOOIHBIX MHJIEKCA ITPUCBOEHBI Jj1e-
MEHTY €, VIUTBIBasI CIUCOK (4), COCTOUT U3 ABYX JOMOTHUTETHHBIX MOHOMOB:

Eijk M Vi My, Mgy Vi M . (8)

CyMMupyeM HaIlld Pe3yIbTaThl HAIMUX PACCYZKIEHU B BUJE CJIETYIONIETO YTBEPZK ICHUS.

Teopema. Hmeercst 25 jimHEHHO HE3aBHCHMbBIX MOHOMOB B TE€H30DHOI ajrebpe ¢ obpa-
3yIoIuMH: 1IceBaoBeKTop M; H BeKTOpHEIH onmepaTop Vi, OpH OrpaHHIeHHIX Ha HX BHJ,
chopmymupoBaHHbIX B 1. I-111, KoTOpbIe SIBASIOTCS TICEBIOTEH30pAMHI BTOPOTo paHra. MHo-
JKeCTBO 3THX MOHOMOB TpejictaBieHo ciimckavu (4)-(8).

Sameuanne. [Icepnorensop €, M, V;M;, cooTBeTcTBYOMMIl TOTOKY IIJIOTHOCTH MAarHUT-
HOTO MOMEHTa, KOTOPBIil onpejesser ypapaerue (3), Haxonurcs B ciucke (7).
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FLUX DENSITY OF MAGNETIC MOMENT
OF SPHERICALLY SYMMETRIC MAGNETIC
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Abstract. It is found the total collection of algebraic independent monomials on the basis of
which the general expression of magnetic moment M(x) may be constructed when it is spherically
symmetric contains spatial derivatives mo more than first order.

Key words: flux, magnetic moment density, pseudotensor, pseudoscalar, pseudovector.



