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MOCTI®UPHAS TUIMTIEPCUMMETPUA BCEJIEHHOM. Yacts 1

Bepemarun U. A.

Ilepmckuii cocyoapcmeennwlii mexnuyeckutl ynusepcumem, b®, bepeznuku

B 0060011eHHOli (HEraMHJILTOHOBO#I) MeXaHHKe HaiileHbl HOBbIe YpPaBHEHHsI, OMHU-
coiBaome (u3HYecKue sABJIeHHSA. PaccMOTpeHBI CHCTEMbI MHOTOMEPHBIX JIH-
HelHbIX U PepeHuInANbHBIX YPABHEHHUH, BOSHHKAKIIHME U3 €CTeCTBEHHBIX YCJIO-
Buii Ha 8- m 16-mepHble MHOroo0pasusi HaJ HeaCCOUMATHBHBIMH MOHOWAAMM.
CdopMyIMpPOBaHO HECKOJBLKO TeOpeM M MPEINoJI0KeHHH 0 CTPYKType W O00IIHUX
CBOICTBAX MHTErPHPYeMbIX HeraMHJIbTOHOBBIX CHCTEM BHXPEBOro I'MApPOIMHAMU-
ueckoro Tuna. CKOPOCTL pacnpocTpaneHusi rpapuTanun U = 7.990410" em/c. Cxo-
POCTH PACHPOCTPAHEHHST COCTOSIHMSI MHepIMH npubmnTesHo V= 4.887510% em/c.
Macca — oyepeaHOi (PpJIOTHCTOH MO3UTHUBUCTCKON Gu3uku. OOHAPYAKEHO HECKOJIbKO

JIUCTOB I'PaBUTAIIUHA.

. PU3UYECKAS TEOPUS

Onpenenenne 1. MynbTUIUIMKATHBHON KBa3H-
rpynmnoii HazeiBaetcs 00bekT Q ={M, S, P}, rie M
— MHOXXECTBO, S — CUTHATypa, Onepanusi yMHOKEHUS
B KOTOpOM HeaccouMaTuBHA, P — mpaBuiia BbIBOJA
(BkJIFOUAOIIME AKCMOMATHKY). Q MMeeT eluHHUIy U
0OpaTHEII 3JIEMEHT.

Ipumep 1: BbepesnukoBckas kBazurpymma B
([2], cm. criucok nuTeparypsl B Hactu 2).

Onpenenenne 2. KBa3sMMOHOMIOM Ha3bIBACTCS
oovekT Q = {M, S, P}, rne S He comepxur omnepa-
UM JeneHns (HeT 0OpaTHOTO DIIEMEHTA).

Hocrynar 1: O6bext Q° Q(F) = QA F, rne F
— MHOXXECTBO HENPEPBIBHBIX (QYHKIHHA, SBISETCS
MaTeMaTHYeCKOW OCHOBOW COOTBETCTBYIOIIEH (u-
3ndeckoi Teopun @ © D(Q).

Hocrynar 2: JlefictBue cuctemsl oneparopoB G
Hax Q reHepupyeT cucteMy ypaBHEHUH ABHKECHUS U
cocrostauit pusnku @ °© d(G, Q).

Hocrynar 3: CymectByer orobpaxenue j : GQ
® ®(R"), rae n=dimQ.

B o6rmiem Bune mozaens pusuku @ ={Q, G, 1},
rae | — cucrema WHTEpHIpeTanuy, BKIIOYAIoas co-
JepikateibHoe 00OocHOBaHMe, 1 M — mpenMeTHOe
MHOXeCTBO. B ciydyae D I G, rne D — MHOXkECTBO
mudGepeHInaNbHBIX OMEepaTopoB, MOIYYUM TIOA-
MHOEeCTBO aupepeHraTbHbIX Moened (U3uKN
Dyl D.

brkalmmM K acCOIMAaTUBHBIM airedpaM 00b-
exktoM Q sBJISETCS aNbTepPHATHUBHAs aureOpa OKTaB
0. OHa HOpMHpPOBaHA | HaJl mMoeM P 1eiicTBUTENb-
HBIX yrcen R oOpasyeT okTeTHOE MpocTpaHcTBO O,
HaJ KOTOpBIM JieiicTByeT G, BKIIOYaronias MHOXe-
cTBO M deperumpyembix Gyrkmmii Fq | F i qug-
(depeHManbHBIX oniepatopos D.

o 7 . .
Hpumep 2. Tlyere U = _ ] U, rae jn —
eAMHUIBI anreOpbl okTaB, U, — N-1 mepeMeHHas Ha
MHOXecTBe TUPPEepeHINPYEMbIX peallbHBIX (QYHK-

LUNA OT BEIIECTBEHHBIX KOMIIOHEHT Z, OKTETHOU Iie-
PEMEHHOW Z = Zp+ j121 + ... + |77, z,1 R. Beipaxe-
Hue U = uT + ix+ jy+ kz+ m'(aH + ipc + jpy +
kp,)E, rme U — KOHCTaHTa pa3MepHOCTH (xapakrep-
Hasi CKOPOCTh, U = C — mnocrosiHHas JlobadeBckoro),
T=T{E X Y, Z P« Py, P) — Pusudeckas JIUTEIDb-
HOCTb, HJIH npospemsi, t — napameTpuueckoe (€BKIIH-
JI0BO) BpeMs, X, Y, Z — mapaMeTpHUECKHe POCTPaH-
CTBEHHBIC KOOPAMHATHI (MaTepUaIbHOM TOUKHU), M —
KOHCTaHTa CBSI3M MEXIy KBaTCpPHHOHAMH pa3-
MEpPHOCTH KT/C, & — MOCTOsIHHAs pasMepHOCcTH, H =
H(t, X, ¥, Z P« Py, P2) —2ueprus (Gynxuus [Nammib-
TOHA), Py, Py, P, — UMIIyJIbCHBIE KOOPAMHATHI (Ma-
TEPUANBHOM TOYKHM), a SAUHHMIIBI |, TIEPEOOO3HAUEHBI
COIJIACHO 3aKOHaM yMHOXEHHs B (), Ha3bIBACTCS
NMpeIMeTHbIM TepMOM. BeipakeHue, mpeacTas-
Jsonee  coborr 0000menue  auddepeHranTLHOro
oneparopa I'amunsrona N Ha BoceMb LenoumCiIEH-
HeIX mMepennit, U = Juft + i7/9x + j/y + k{/1z
+m (& + i1+ jTp, + KTTP,)E, rae b — kou-
CTaHTa pa3MepHOCTH, ¥ — omeparop, aHAJOTUYHBII
raMuIbTOHHAaHy (B KBAaHTOBOW MEXaHHKE), — Ha3bl-
BAECTCS OMEPATOPHBIM TEPMOM OKTETHON (DU3HKH.
Ipomssenenne obpasyronmx: UU  HasbIBaeTcs
SIAPOM OKTETHOU (DM3HKH.

Tornma g U / | umeer mecro:

OcnoBHas Teopema: CTaTHUHOCTH TUTIEpChepbl
U?=R? B npocrpancrBe O SBISETCS yCIOBHEM
CYIIECTBOBAHMS ypaBHEHHIT IBIKeHHs B R° .

d d d
Heiicteurensno, — UU = (— U)U + U(— V)
dz dz dz
= 0, ¥ BBUIly aJIbTEPHATUBHOCTH YMHOXEHHSI OTCIO-
d
na cuemyer: U d_ U = 0. YMmHOXas mocnenHee
2

2
ypaBHeHue cieBa Ha U u cokpainas Ha R, mpumgem k

d
PaBEHCTBY: d— U = 0. [TomyueHHbIE BOCEMb YpaB-
Z
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HEHHH [OCJIe COKpAIICHUS TUIMEPKOMIUICKCHBIX
eIMHUIl — BEIICCTBEHHBIC. OJHO YpaBHEHHE — JUIS
npoBpeMeHu 7, TPH ypaBHEHHS — JUISI KOMIIOHEHT
pajyca-BeKTopa, OJJHO YpaBHEHHE — [UIsl DHEPTHU U
TPU ypaBHEHHsI — JUIsi KOMIIOHEHT HMITyJbca (CM.
Hike). TeM caMbIM TPOHM3BEACHO KOHKPETHOE
orobpaxenne | : D A O(F) ® ®(R?).

TIpunoxeHus U CieacTBHUs TeopeMbl —B [1 — 5],
CM. CIIHCOK JiuTeparypsl B Yactu 2.

Crnencreue 1: B O ocHOBHas Teopema SBISIETCS
0000IIIeHreM KJIaCCHYECKOT0 MPUHIMNA HanMEHb-
mrero gevcteus (cMm. B [1]); B obmeM ciaydae ycio-

BUE d— U = 0 MOoXeT BKIIIOYaTh OPTOTOHAJIBHBIE K
V4

noanpoctpaictBam O \ Z, Teppackl MO YCIOBHIO
{99z, , ﬂzlﬂznz} = 0 1 ceI0BbIE TOYKH.
OO0mas Teopema: OkcTpemyM (yHKIHOHANA

f(U) = a +é i:lakU kg obmactu O1 O, raeki N,

a, a, UT O, YKa3bIBaeT Ha YCIOBHS CYIIECTBOBA-
HUSl HEHCYHCIIMMOTO MHOXeCTBa (DU3UYECKUX Bce-
JICHHBIX, 0CHOBHOI71 3aKOH IBUXXCHUA B KOTOpBIX OII-
penensercst 0000IeHHBIM MPUHIIUIIOM 3KCTpEeMallb-

y df (U) 3
HOTO JEUCTBHUS. d— =0. JecTBUTENBHO, MO-
Z
df (U . du
Tydaem LZ - ¥_ - q_l a,u Py,
=™ p=0 dz
OTKYJa, HOCKONBKY aq nmpou3BossHbl 1 U 1 0, cie-
d ..
ayer p AU =0, e oreparop
Z
d, é s i e _
dz =07 9z,

OcHOBHasi TeopeMa SIBJISICTCSI YaCTHBIM CITy4aeM
o0IIeil TeopeMbl, CIpaBeNIMBOW [IsI HeaccolHa-
TUBHBIX ()YHKIIHIA.

BeiBog 0 muHOTOMUCTHOCTH Dy (O) mOnydeH B
[2].

BeiBoxr 0 CymecTBOBaHWM HEHWCUUCIMMOTO
MHOXXECTBa (PU3NYECKHX BCEIICHHBIX PAaBHOCHIICH
BBIBOJIy O CaMOOTPaHWYEHHOCTH YHCJICHHBIX METO-
JI0B BOOOIIIE ¥ TEOMETPHYECKUX METOZOB B YaCTHO-
ctu (BBIpOXKIICHHE (U3MYECKOW KapTHHBI MHUpa II0
f(U) HeycTpaHUMO B paMKax KOJIMYECTBEHHBIX MOJ-
XO0JIOB — 3TO «IIPO0OPa3» KaTMOPOBOUYHBIX YCIOBHI).

DkcTpeMyM (IUTFOC CeIUIOBbIe TOYKH U TePPAachI)
¢ynkumonana f(U) o3nayaer ycTOWYMBOCTH IOJIO-
JKEHHs abTepHATHBHOr0 Habmoxatens U % otHOCH-
TenbHO «BHemHero» | Ul > Ru «sryTpennero» i Ui
< R MupoB (TMIEpKOMILIEKCHBIX MHUPOB).

B «penenbHON» reOMETpUN BBISBISETCA Orpa-
HUYCHHOCTh DPJIAHICHCKOW MPOTrPaMMbl T€OMETPH-
3ammu pusuku. ComepikaTenbHbIE OCHOBAHUS U aK-
cromatuka okteTHo# ¢usuku O © My(O) u3 Kiacca
Dy(Q) s nuHEHHBIX AU depeHIraTbHbIX onepa-

TopoB 1-ro mopsimka paccmotpens! B [1, 3, 4, 13].
Tabmuma ymMHOXKEHUsT OMOKTETHOU anredps! O, sB-
JSIFOLICHCST KBa3UMOHOUIOM, nipuBeneHa B [3]. bu-
OKTeTHasi MeXaHWKa npejcrasieHa B [4]. Takum 00-
pa3oM, TpEeIIOKEH METOA ACAYKTHBHOTO IIO-
CTpoeHus (PU3MIECKUX TEOPHil.

®dusnka Ha3bIBACTCS uepHO-0enoli, eCliu OHa
CTPOHMTCS HA OCHOBE MOJICIUPOBAHHS (PU3NIECKOTO
[IPOCTPAHCTBA-BPEMEHU reoMeTpueil MHHKOBCKOIO
WIIM PUMaHOBBIM TPOCTPAHCTBOM (2 €MHUIIBI KOM-
MYTAaTUBHOI'O W aCCOUMATHBHOI'O IIOJIA KOMILJICKC-
HBIX gncel; 1ui).

dusnka Ha3bIBACTCS YBEMHOU, €CII OHA CTPO-
UTCS HA OCHOBE MOJICTUPOBAHMS (PU3UYECKOTO MpPO-
CTPAHCTBa-BPEMEHH OKTETHBIM  MPOCTPAHCTBOM,
JAPYTUMH KBa3UTPYIIaMH HW/HIH KBa3HUMOHOHUIAMU
pasmeproctr dim > 8 (8 u Gosee eauHUIT HEacco-
IIUATHBHBIX TEI).

OO06001IeHHO MEXaHWKOW Ha3bIBaeTCA 3Hade-
HHE SI/Ipa CUCTEMHO# (DU3UKH B TOYKE IKCTPEMyMa!

d .
d—AU =0, rne z u U — mpeaMeTHbIe TEPMBI,
V4

BKITIOYatonie 00O0OIIEHHBIE MEXaHWYeCKHUe KOoOop-
AuHaThl (apryMEHTBI. BpEeMsi, MPOCTPAHCTBCHHBIC U
UMITYJIbCHBIE KOOPJIUHATHI, SHEPTHsi, KOOPIAWHATHI
MOMCHTA UMITYJIbCa U MOMCHTA CUJIBI 1 T.Z[.).

1.1. OKTETHAS ®U3MKA

3ammmmem cuctemy nudQepeHITnanbHbIX ypaB-
HeHuit okteTHoM Qusuku (1994, cm. [3, 13]):

T/t — div A — HH/(mu?)? —div, P =0,

A/t + crot A + u’grad T + HP/(mu)®— urot, P
—grad, H =0,

H/t — w?div P + nfHT + (m’u)®dive A =0,

P/t — urot P + grad H — nfHA/u?- m*urot,
A+zgradpy T=0, @

rae t — napaMeTpuyeckoe BpeMsi, BBOJMMOE all-
puopHo; T — rerepaTtop GU3NIECKON IITUTETHHOCTH,
npospems; A — BEeKTOp (pHU3NYECKUX KoopauHat; P —
BEKTOp (HU3UUECcKOro ummyinsca; H — ¢yHkums, no-
Z[O6Ha§1 FaMHJ’IBTOHOBOﬁ; H — aHaJior raMuJbTOHHUA-
Ha; U — xapakTepHasi CKopocTh (npu U = ¢ — 1iepBas
mocrosuHas JlobaueBckoro); m= nm'/m; z = (m’u)z;
M’ — HOBasi KOHCTaHTa Pa3MEPHOCTH Kr/c; M — macca
tena (cuctemsl Tex); grad,, rot,, div, — omeparopsr
10 UMITYJIbCHBIM KOOpPWHATAM.

AHAJIOTUYHO CTPOUTCS OKTETHAs AJICKTPOIMHA-
MHKa C OTJIMYHBIM OT HYJIA 3apdaAOM MarHuTHOI'O
monormos [3].

OneMeHTapHbI UHTEpBal B cly4yae U3MEHEHUS
(n3mepenns) oTcueToB BpeMeHu B O UMeeT BHI:

—_ 2 2 2
dt =dt,y1- v2- £2- w?, @)
A€ KOHCTAHTBI pa3MepHOCTI/I JJIA KpaTKOCTI/I
OHyHICHI)I, V — OTHOCHUTEIbHAasA CKOpOCTI) CUCTEM OT-

cueta Swu S, f — cuma (IUIOTHOCTH CHIIBI), HEWCT-
ByIOIIasi Ha cucremMy (B cucreme) S, W — MOIITHOCTh
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(MIOTHOCTH MOIIMHOCTH), BBIAENsAeMas (ITOrIIomae-
Mmas) B cucteMe (cucremoif) S. OTcroja BBITEKAET,
YTO BPEMSI U MPOCTPAHCTBO 3aBUCSAT HE TOJIBKO OT
OTHOCHUTEJIbHOMN CKOpPOCTU ABUIKCHUA CUCTEM OTCUC-
Ta SW S, HO U OT MPOIIECCOB YHEPrOOOMEHA U CHJIO-
BOTO B3aMMOJICHCTBUSI MEKIy TelaMH, COCTaB-
JSIFOLLIMMU 9TH CUCTEMBI OTcdeTa (cuctemy S).
BButy aOCONIOTHOCTH CHIIOBBIX XapaKTEPUCTHK
peabHOro (PU3NYECKOTro JIBMKEHUS U CHII HHEPLUH
B (opMysiax NpeoOpa3oBaHM 3JIEMEHTAPHOTO WH-
teppana ds 1 O cHEMaeTcss CKOPOCTHO# pensiTH-
Bu3M CTO. Yucnennsie peuienus cucremsl (1) mpu

HEKOTOPHBIX yCIOBUAX Ha T 1
2

. P
\MA: 1 Y 1P: 1 1 1H: +U+
v, 2, P={po by P H =2

2
bT, H = _h D+ U+bT, 3)
2m

rae h — mocrosunas IMnanka, D — onepatop
Jlarutaca, U — cunoBast pyskuus (npuaumaem U = —
alr, a B o0IeM ciydyae Nnpu COXpaHEHUH BHJA Tep-
BBIX cr1araeMsix B H u H dyskims U — BocsMast He-
n3BecTHas QyHkiwms B cucreme (1)), b — gucmoBoit
KO3 QHILIMEHT, TPUBOAAT K MHOXECTBY HOBBIX (-
(hexToB.

Pemenne (1) mis 3Be3auoro mapa ([5] u cwm.
HIDKE) MPUBEII0 K TEOPETUUECKOMY OOHAPYKEHUIO
JIBYX HOBBIX XapakTEepHBIX CKOpocTeil: U =
7.990410" cm/C — onpeseneHa M3 YCIOBHS OIHO-
3HAYHOCTHU B y3Iie rpada COCTOSHHI, OTBEYALT Irpa-
BUTAI[MOHHOMY B3aMMOJICHCTBUIO; V = 4.887510%
cM/C — onpe/ieieHa HeMOCPEICTBEHHO M3 TOMOJIOIHU
peuIeHui, OTBEYAET TeHepalud UHEPTHOM Macchl U
MPOCTPAHCTBEHHBIX OTHOIICHUIA.

Jlornueckue BO3MOKHOCTH CYIIECTBOBAHHS Ta-
xuoHoB paccmorpen HO.b. Momuanos [7]. [pyrue
pesynbTathl: 1) ad ekt «rropnan» [3] kak anpTep-
HaTUBa OECKOHEYHOMY TPaBHTAIMOHHOMY KOJUIAll-
Cy; 2) oOHapy>XXeHHE HEeCTaHIAPTHOW MaMATH MpPO-
CTPaHCTBEHHOW CYOCTaHIIMU, OTJIMYHOW OT MaMsTH
unepuun [3]; 3) oOHapyxeHHe runepmMaciTabHbIX
nyabcanuii MeTaraJlakTUKU U €€ aBTOCOJIUTOHHOM
cTpykTypsl [2]; 4) Teopernveckoe OOHApyKEHHE
sapa anektpoHa [2]; 5) oObscHenue (eHomeHa
KBaHTOBBIX HEONPEACIEHHOCTEN KBaHTOBOW MeXa-
uukn (M. [1 — 3]); 6) adpdext oOTekanus sHepreTH-
4eCKOTo LEHTpa MOXeT ObITh HcciieoBad B Kocmo-
ce (uckpuenenue nyueii céema ConHIEM) M, BO3-
MOYKHO, HCTIOJIB30BaH ISl 3alIUTHI OT yIapOB OBICT-
PBIX MEXaHHYECKUX OOBEKTOB.

[Tonoxum B cucTeMe ypaBHEHHI OKTETHOH (u-
3uku (1) moctosHEyo M = 0 U mepeiieM OT BEKTO-
POB (PU3NYECKHUX MPOTSDKEHHOCTH A 1 uMIynbsca P
000OIICHHBIM KOOPAMHATAM KJIACCUYECKON MEXaHH-
KH: X, Ps, TIe S = 1, 2, 3. Torna monyuum cuctemy
ypaBHEHUI nocm’ okmemuou mexanuxu (0 PEIeHH-
X U pacumperun Gopmanusma cm. [14, 15], Yacts

(2):
T/t = AH / ntu® + 6,
dr/dt = grad,H — Ap / mfu*— u’grad T ,
TH/Mt =0,
dp/dt = —grad H. (3)
Ecnu paccmarpuBats (3') Ha MHOTOOOpasuu T ©
0, to mpu ycnoBusix W TOIyduM K8A3UOKMEMHYIO

Mmexanuky (0 pelIeHHsIX ¥ pacuIupeHud hopmaanma
cMm. [14, 15], Yacts 2):

AH =—6nmA’,

dr/dt = grad,H — Hp / nfu?,

TH/ft=0,

dp/dt =—grad H (3)

rae U — XapakTepHas AJsi KOHKPETHOW 3aJayu
CKOPOCTB, M— Macca Tea.

OxTteTHast QU3WKa COMAEPKUT TelNa MHOTHUX H3-
BECTHBIX TEOPHI, CPEAN KOTOPBIX KJIaCCHYeCKas Me-
xaHuka B (opmynupoBke ['amuiproHa — mpu A, P
u3(3), 7=0,m° O,u® ¥:

dr/dt = grad, H,

dp/dt=—grad H (@]

a takke CTO (JTOpeHI-MHBAPUAHTHOCTD SIBJIS-
eTCsl YaCTHBIM CIIy4aeM IpeoOpa3oBaHUNl B OKTET-
HOM IIPOCTPAHCTBE), PAaBHOBECHAs TEPMOJMHAMHKA
MOHOTE€HHO# cuctemsl [2], anekrponuHamuka Mak-
cesua [3], knaccuueckast KBaHTOBasi MexaHuka [3].
Ona nepexoaut B (hopManu3Mbl ITHX ¥ MHOTHX JIPY-
T'MX HOBBIX TCOpHﬁ B IIPCACJIbHBIX IEPEX0Jax, HO HE
CBOOMTCA K HUX HNPOCTOMY 06’BGHI/IHGHHIO. Pemenus
(3), (3") ykasbiBatoT Ha 3peMepHOCTh (IIOTHCTOHA
Macchl B HEKOTOPBIX B3aNMOICHCTBUSIX.

1.2. BUOKTETHASI MEXAHUKA

Wcnone3oBanue anreopsl .0 AaeT BOZMOXKHOCTb
MOMEHTBI UMITYJIbCOB M CHJI PacCMaTpHBaTh B €.IH-
HOM TIOAXO0Je C 00OOLICHHBIMH KOOpDAMHATAMH OK-
TetHOW (m3mku B Bapmante W. DTO TpUBOAMT K
cucreme B pabote [4], TOCBAIMIEHHON HCCITEIOBAHUIO
rpaBHTAILINH.

Brimumiem ypaBHeHHH OMOKTETHOW MEXaHUKH B
COOTBETCTBHU C (hopMaTu3MOM [6]:

Tt=HH+ MM+ EF +v,

dr/dt = (grad,H —Hp)+(grad,M — m) + (grad
F—Ef)—grad T,

THMt=— (M F— M) + AT,

dp/dt = —(gradH —Hr) +(grad.F — € m)
+(graoiM —Mi f) —grad, T,

M™it=—(FH-AF) - MT,

dm/dt = ~(gradM —M r) <(gradF — p)
+(gradiH — Hf) — grad,, T,

TF/t = (M —M H) €T,

df/ct = — (gradF —Er) +(grad,M —M p)
+(grady,H — Hm) —grad; T, (5)
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rne M = {M, m, m, m} — 4-ekrop M-
MomeHTa umnyibsca; F = {F, fy, f,, f} — 4-Bexrop F-
MOMEHTa cuiibl; grad,, — omepatop rpaaueHTa Mo

BEJINYUHE 10, _ ornepatop komrnoHents 1O B 1O, V
= 12 — mokasarenb (CHHEPreTHYEeCcKo#) HeoOpaTH-
moctu npoBpemenu T (cm. [9]). Macca m, koHCTaH-
TBl PasMEPHOCTU U CBsI3HU, CPEIM KOTOPBIX MOIYT
ObITh TOCTOsIHHAS JloGadeBckoro ¢ mpu U = C, To-
CTOSIHHASI OKTEeTHOW (hM3WKH M, XapakTepHBIE pac-
CTOsSIHUE g ¥ CKOPOCTH Vo, 11 KPATKOCTH OIYILIEHBI.
OcTallbHbIE BEIUYMHBI W3BECTHBI IO YpaBHCHUSAM
OKTETHOH (PH3UKH.

Koadduumentsr y onepatopoB u QyHKIHNA B
cucteme (5):

T—u, /9t — 1y,

H-m/mfw®, H-Umu, grad,—m, p-
1/m’,

M — i /e, M — 1/ ure?, gradh, — e, m
—1m'rg,

E_mimfu v F-Umuig? gradi—mivg, f—
1/m’ vy, (6)

rae rp, Vo — HOBbIE KOHCTaHThI mpoueccoB. [lo
CMBICITY 3a/1a4 BO3MOHBI 3aMEHBI KOHCTAHT: Vo P
FoWo, Vo P 1o/ to.

Pesynbrar uccnenoBaHull CUCTEMBI YpaBHEHUHI
(5): mpobHoe Teno yCTpemisieTcsi B CTOPOHY,
MIPOTHUBOIIOJIOKHYIO HAlIPaBJICHUIO CHUJIbI I'PaBUTAllA-
OHHOT'O MPUTANKCHUA — IIPU OINPEACIICHHBIX COOTHO-
[ICHUSX MOMEHTA MMITyJIbCa, MOMEHTA CHJIBI M Yac-
TOTBI MX Tpereccuu [4].

II. OKTETHAA MEXAHUKA B ACTPOPU3U-
KE 1 KOCMOIOormun
2.1. HETAMUJIPTOHOBA MEXAHUKA
PaccmoTpuM yacTHBIM Cilydaid IOCTraMUIIBTO-
HoBOW Mexanuku (ompeneneuue B [13]). U3 cucre-
Mol (3) B [3] mpu yclnoBHSX Il HEPEJIATHBUCTCKOM

1o nepBomy ypaBHeHuto cuctemsl (4) B [3] u T
2

T(t, X, Y, Z, Px Py P2), H SILAN h(t), rze a
2m r

Gm,M,,, G — rpaBuTallMOHHASA MOCTOSHHAS, M, —
rpaBUTAIMOHHAs MAacCUBHas Mmacca, M,, — rpaBuTa-

IHOHHAsT akTHBHas macca, h(t) — 3aBucuMocTs OT
napaMeTpHUYecKoro BpeMeHH t, creayromas Kak u3

cummMetpuu T u noternuana U = br =" B H, Tak u u3
cummerpud T W € B mpeMETHOM TepMme (mo0aBka
h(t) ~ bT), a Takxe npu ycmoBusix (*), cM. BbIle:
Ygrad, HYs« YHp/m, ™Y Ygrad HYs« Vit Hr [u?s—
MPHUJIEM K CHCTEME YPaBHEHHIA:

dr/dt = — Hp/m,Au? — u’grad C,

/it = — nfH(C + k),

dp/dt = nfAr /u?— (m' u)®grad, C, (1)

rae m=m’/m,, M — KOHCTaHTa OKTETHOMN (PH3H-
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KH Pa3MEpHOCTH Kr/C, M, — HHEPTHas Macca poo-
HOro Tena, uucio V= 6 — mokasareslb aCHMMETPHH
npospemern T (u p(T), f(T)) orHOCHTenbHO OTpa-
keHns t ® —t (3TOro HeT B KJIACCHYECKOM MEXaHHKe
BBy T © O u, nmanee, paBeHctB p = nv u f =
md?r/dt? B meii HeT Takxke ACHMMETPUH OTHOCH-
TENIHO OTPaXXCHUSI KOOPAMHAT, T.C. KJIACCHYeCKas
MexaHuka P-yetrna, T-uetHa u PT-uetHa, ecnu Bek-
TOpBI P, V, f pacronoxeHbl B mom dce KOOPIUHAT-
HOM MPOCTPAHCTBE, YTO U BEKTOP '), U — KOHCTaHTa
HOPMHUPOBKH pazmepHoctd M/C, cMm. [3], C = C(X, Y,
Z, Py, Py, P) — MOCTOSHHAs MHTErPUPOBAaHHSA 110 t
nepBoro ypaBHeHus cuctemsi (4) B [3].

[pumem H = — (h%/2m,)D — a/r + h(t), roe D —
omneparop Jlamiaca, I — pacCTOSIHHE MEX.Iy IIeHTpa-
Mmu (ToueuHbix) Macc, 2ph — mocrosiHHas [lnaHka.
Ecnmu @ynkuus C cocTOUT U3 JIMHEHHOM 110 KOOPIH-
HaTaM M rapMOHMYECKO# yacteit, To h(t) = h.exp[—
nf(Ct + 3t3)] + alr, rae hy > 0 — mocrosiHHAs HHTET-
pupoBanusi (B mepBom npubmmkenun h(t) = a/r +
ho(1 — nfCt)). Moxcrasus h(t) 8 ypasuenus (1), mo-
JIYYUM CHCTEMY:

dr/dt = — phoexp[— nf(Ct + 3t3)] / mu® —
ugrad C,

dp/dt = r nth,exp[— nf(Ct + 3t%)]/u*—
(m'u)“grad, C. (1)

IIpu t ® ¥ mepBble WieHBI ClIpaBa UCYE3AN0T, H
cucremMa nmpuodpeTaeT BUL:

dr/dt = —u’grad C,

dp/dt = — (m' u)®grad, C. (2)
Ipu t = 0 cucTema uMeeT BH;

dr/dt = — ph,/ m,u* — u’grad C,

dp/dt = rnthy/u’— (m' u)’grad, C, (3)

orkyna ipu C © 0 u p/m, = dr/dt nonyuaem: h,
~—m, U (wm hy, ~ YmYAP, oM. Hike).

U3 (2, 3) BumHO, 4TO TOW (PEHOMEHOIOTHYECKON
«TpaBHTAlMK», KOTOPYIO BBel B (usuky HbioToH,
KaK ¥ J00H Opyroi «rpaBUTAIMU», OT MOMEHTa
POXICHHS M 10 3aKaTa (U3NIecKoil BCeJIeHHOH, BO-
o6ire roBopsi, HeT. Kpome Toro, mput » O, t» ¥, a
TaK)Ke B MHKPO- U METAMHPE MEXaHUKa KapIUHAIIb-
HO OTinyaercs or MexaHuku ['amuibroHa. To ecTh
bu3uyecKuii MHp HE OTpPaHHYMBACTCSA KJacCHye-
CKHMH MEXaHHKaMH, BKJIFOYAsl 2JIeKMPOMASHUMUIU-
posannyio mexannky Oinmreitna (CTO) u kBaHTO-
BYI0 MeXaHHKy. B cymHoctu, mexanuku (2) u (3) —
MPUHIUITHAILHO HOBBIE TEOPHH.

VYcnoBust (*) MOTYT BBINOJNHATBCS B aTTO- U
MEKpomupe, koraa m, ~ 0, a takke B macmrrabax
MerarajakTUK{, KOTJa HMHEpTHas Macca OOBeKTa
(3Be3bl) MHOTO MEHBIIE Macchl MeTrarajaakTHKH.
[To3TOMy MOXHO MPHHATH, YTO TMEPBBIC UICHBI
crpasa B (1') u (3) oTBeyarOT reHepanui MaTepuu U
sHeprud (IPH COOTBETCTBYIOMIMX IEPEMEHHBIX B (2,
3) crosT cuMBONEI Y=y , Y2=0):

dr/dt = — ph,/mA?,

YCIIEX COBPEMEHHOI'O ECTECTBO3HAHUSA Ne 10 2003



16 OU3NKO-MATEMATHUYECKHUE HAVKH

dp/dt = rnthy/u?, (4)

a BTOpbIE — FeHepaliyi IPOCTPAHCTBA U JIBHXKe-
uus (cm. (2)).

Otcrozma ciemyer, 4To IeHepauus MaTepuu U
SHEPTUU OMHCHIBAETCS] TAPMOHMYECKONW QYHKIHEH C
gacroToit W = hym'/m,2u® (B obmmem ciyuae: W, =
NW). DTO 3HAYUT, YTO BCE BOJHOBBIC SABJICHHS B (-
3MYECKOH BCEJICHHOW B MHTEpBae cyuecTBoBaHus O
< t < ¥ SgBHSIOTCS OTpaXEHHEM €€ COCTOSHUS Ha
rpaHunax ObITHs, ONpPEJeNICHHOTO MPHUHATHEM IIO-
CTyJIaTa OKTETHOI'O IPOCTPAHCTBA, T.€. UX NPUYUHA
— B (usuke crenyromei oktaBel. Kpome Toro, T.K.
reHeparys «IaHHOM B OLIYIIEHUSIX» MaTepU UMEeT
BOJIHOBOIl XapakTep, TO U Pa3sHOBUAHOCTH I'paBUTA-
[[MH, BOSHUKAOMIAs TP HapyIIeHHH yciaoBuid (*), —
SIBJIEHWE TapMOHMYecKoe. J[aHHBIN BBIBOJ MOJTBEP-
KJIaeTCsl Ha OTBITE — B OOHAPY>KUBAEMOI CTPYKType
MeraranakTuku [2], B KOTOPO# IPEBaTUPYIOT BUXPU
Y COOTBETCTBYIOIINE JABMKEHUS.

TToucku cocTosiHuit MeTtaranakTuku (a Tem 00-
nee Beenennoit) ¢ momornsio «ypapuenus peann-
repa Juisi BeceneHHO#» nuimeHsr GU3NIecKoro CMBIC-
Ja ¥ TIy00K0 MeTau3nIHEI.

Mexannka [‘amuneTOHa sBIsIETCS CBOEOOpas-
HBIM <GepKabHBIM» OTPAXCHWEM MEXaHWKH, BHI-
MMOJIHUMOM B MOMeHTHI t » O, t » ¥, T.e. MEXaHUKHU
CKPBITOI MaTepuu U SHEPTrUM HA €€ «TPaHULax Mpo-
ABIeHHUs». B Makpomupe oObIYHAS MEXaHHWKa B U3-
BECTHBIX Ipelenax TOYHOCTH OCTAeTCsl IpHemiie-
MOI1.

Bua dynkiuu h(t) ykassiBaet Ha TO, 4TO pOXK-
JIeHHe MaTepuy IKCIOHEHIHAIbHO 3amejyisierca. B
obmactu VI V;nepexona mexanuku (1) B MexaHuky
I'aMunbTOHA, Kak 3TO cieqyeT U3 CpPaBHEHHS COOT-
BETCTBYIOIINX CHCTEM ypaBHeHHi, M % » —am/r,’,
rae Iy, 1 V. OTciona BITEKaeT, 4To eciu V CymecT-
ByeT u ¥YmY¥%=m, , To m, < O u B npuOInKCHUN
3aKoHa TATOTeHHsT HploTOHA (GU3NUECKU CMBICT
MOCTOSIHHOH M COCTOUT B PAacCEeIHUH «MOMEHTa
uMmIynsca»  rUYmY2 ¢ «UHTEHCHBHOCTHIO»

4p rf | /u, tnef =—alr,, uepes chepy paguyca ry,

a TaK¥X€ TO, YTO B HAIIUX MPCAIOJIOKCHUAX

C » rp)/m,u%. ®)

«PaccesHre MOMEHTa KOJMYECTBA JIBHIKEHUSIY!
[0 pa3MEPHOCTH JECHUCTBUE COBMANAET C MOMEHTOM
UMITyJTbca. DKCTPEMYM JAEWCTBHSA B JIarpaHXeBOH
(dhopMynHUpOBKE MEXaHUKW JIAeT YpaBHEHUS IBIKeE-
Hust. Beipakenne 4pr’m’ Toxe pasMepHOCTH AeicT-
BUSI, HO OTpENeNsieT TeHepalio Macchl B o0beMe
miapa paguyca I 1 ICTEUEHHE €€ B eIMHMIly BpeMe-
HU. OTOT HOTOK MAacChl CYLIECTBYET B OKTETHOM
MIPOCTPAHCTBE U ONpPEAETSETCS €ro CTPYKTypoil. 3a-
MUCh YPABHCHUU JIBUKCHHS U COCTOSHUU B (hopMme
dU/dz = O ompenensier 3KCTpeMajbHbIE YCIOBHUS
Mpolecca reHepai Macchbl U 3HEPTHH, TOTOKA JIO-

KalbHBIX BpeMmeH {t}, mpocTtpancts V; u V, (B 00-
mieM ciiydae COBOKYITHOCTh YCJIOBUH B (opmyre
dU/dz = O moxeT BKJIHOYATh <«TOPH3OHTAIbHBIC
Teppachl). B 3TOM cOCTOMT CMBICT 000OIICHUS
[PUHLUIIA HAMMEHBIIETO JAedcTBUA ['ammibToHA —
OcTtporpackoro.

OTpHIaTeTbHOCTh MHEPTHOM Macchl Ha TPaHUIIe
V (1 «ayTh panee», 62r1y6p MaTepuu) mpu U > ¢ 03-
HaydaeT, YTo SBJIEHHE «WHEPTHas Macca» odecredu-
BAeTCsl TaxWOHaMH (OTPHIATEIILHBIM aBICHUCM).
Ho B KPCIATUBUCTCKOM> OIPCACIICHUU TaXHWOHOB
«MHUMAas» €IUHNLA, BO3HUKAIOIIAS IIPU HOPMHUPOB-
K€ Ha MocTosiHHY0 JlobaueBCcKoro, Takast 4ro ii = —
1, oTmmyHa OT BcexX enuHUI] anreOpsl oktaB. lIpm
3TOM HaJ0 MMETh B BHUAY IOBEJICHHE paguaibHOMN
YacTH «KJIACCUYECKOW» BOJHOBOW (DYHKIIUU CBO-
001HOH YacTUIbl (MM TIOMEIIECHHOW B IIEHTPAIbHO-
CUMMETPUYHOE TIOJIe, B YAaCTHOCTH, KYJIOHOBCKOTO
THUIa) BOJIM3M Havyajga KOOPJHHAT: B <«IIEHTPE» 4Yac-
THUIBI €€, YaCTHIBI, HeT. To e OTHOCHTCS K sapam
3Be3]. CyIiecTByeT TpeXMepHBIH Kparep ¢ JAByMs
OpycTBepamu: ONVMKHUE K LEHTPY <OKpaHUPYeT»
o0xacte ¢ M, < 0, a monokeHue BTOPOTO OpycTBEpa
OIpe/IeNseT TUHAMHUKY OTIIOYKOBAHHS MAaTE€pPUH OT
obnactu ee poxxaenus (pemenus cm. B [5, 10]). B
Teopusix XX BeKa 3TH «BHYTPEHHOCTH» OecCTpyK-
TypHBL. VICKIIIOUeHHE COCTaBISIET TEOPHS 3JIEMEH-
TapHBIX YacTull, 0a3UpyIOMIascs Ha OMBITAaX IO pac-
CEeSTHUIO YaCTHI[ IpYT Ha Jpyre. JTa «Teopusl BHYT-
PEHHOCTE» B CHITy CBOETO Ha3HAYEHUsI BBHIHYKICHA
3aHMMaThCs HcclenoBaHueM obmacreii I £ 107 M
(n1st 3Be3n, coorsercTBenno, £ 107 m). U3 [2]
CIIEYET, YTO TUIIMYHBIEC Pa3MeEPbl HEOAHOPOIHOCTEN
B MeraranakTike 0O0Opa3yloT JOrapuPMHUISCKAN
psal. BHyTpu «cpenHel» 3Be3/bl XapaKTEpHbIE pas-
meps cyts 107 | 10° M (rpeGers mepBoro Gpycrse-
pa, MOPSIOK TPaBUTALMOHHOTO pajmyca Ig), 10° |
10" M («MaTeMaTHYECKOE OXKHAAHHEY» TOTOKEHHUS
rpebHs BTOpOro OpycTBepa, CyOIIaHETa, «IPOIILy-
MbIBaeMas» Oarojapst TOHKOW HACTPOHKE MapameT-
POB JIOBOJBHO T'PYOBIX IOIYKIACCHYECKUX CHUCTEM
ypasrennii (5) u (6) B [3, 5]) n 10 | 10" m (orru-
Yyeckas TOBEpXHOCTh cBeTwia). s mocTpoeHus
Oosiee TOUHOW KapTHHBI POXKICHHS TUIAHET HY)KHO,
OIHAKO, peIIaTh CHCTEMbI IMOJHBIX (aKCHAIBHO
CHUMMETPHYHBIX) YpaBHEHHii, a TeM Ooyiee — HE Or-
paHUUMBATHCs npuOIIKeHHeM (*).

Paccesinie matepuu (Macchl M DHEpPruM Bellle-
CTBa M TOJICH C XapaKTePHBIMH CKOPOCTAMH ¢ < U)
HOpOXKAaeT rpaBuTanuio, a npospems 7 = C(X, Y, z,
Px. Py, P,) + M 1O OTHOLIEHUIO K IpaBUTALUH SIBIIS-
€TCsl NEPBUYHOM CYIIHOCTbIO. BMmecre ¢ Tem reo-
METPUYECKH BENIWYMHA M CBS3bIBaeT (U3NIECKOE
MPOCTPAHCTBO-BPEMSI W SHEPTUIO-UMITYJIBC B OJHO
(OKTeTHOE) MPOCTPAHCTBO, T.C. OMPEACNSACTCS €ro
CTPYKTYpOH.

Ecnu nposiBIeHHBII KOHAEHCAT MAaTEPUH B MAK-
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POMUpE TPU MAIBIX CKOPOCTSIX, CHJIaX W MOIIHOCTH
«yIpaBJIseTCS» MEXaHUKOM ['aMuibpTOHA, TO Hera-
MHUJIBTOHOBO POXJACHUC MATCPUU <«HU3 HUYCTO» U
YK€ TIPOSIBJICHHON MaTepHell B JIOKaIbHBIX 00JIaCTsIX
v V; o crenapuio h(t) cosnaer skcroHeHIMATb-
HBIH <«ITy3BIpb» 110 U3MEPEHUSM X, Y, Z, Py, Py, P2 (cp.
¢ psagom urcen OubOOHAUYH, B Mpelere mepexos-
MM B DKCIIOHEHTY). DTO BBISACHsETCS Oe3 MpHBIe-
YEHUs MEXaHUKU ['aMUIIbTOHA YK€ TpU aHaIU3e
Biuaga Gyakuuu C(X, Y, Z, Py, Py, P2), ONpeneneHHoNn
mo (5), B cucteme orcyera Habmomarens (r =0, p =
0):

dr’'/dt=—p’/m,, dp’/dt=—nfm,’, (6)

otkyma I’ = r'ee™, p = pe™ e W =
m' /¥m,%2 Tak Kak CKOPOCTH TaJIaKTHK pPacTyT IO
3akoHy V » Hr, rme H — mocrossHHas XaOOia
(A.Conaumx, 1968 r.: H » 75.3 £ 17 km / (¢ Mc)),
T0 M /Y, Ys» 2.43107% /c — 310 Temn npupameHus
MacChl Ha €IUHULLY IIPOSIBJICHHON MacChl B V VA (B
Mmacirabax Meraranaktukn). B mpeaenax crpasej-
JIMBOCTH paBeHcTBa Km, = m, , mpunumas kK = 1, mo-
dyanm tam B V' |V, rme ymotpebuma MecTHas
HBIOTOHOBCKas anmpokcumarus U = —a/r, ato m' »

(1/m1/1r)3’2\/6 , cM. Boime, 1 G » 6,... 10" H
m?/kr?. To ecTh BCe paHHHUE BBIBOJBI O MAcce W pas-
Mepax MerTaranakTuku OBbITM TOJNy4YEHBI B paMKax
JJOKAJIBHBIX 3aKOHOB TSAT'OTCHUA, HpI/I6HI/I)KeHHO BbI-
nonHsieMbix B Makpomupe (OTO Takke MOKET ObITh
CBEJICHA K TOCTHBIOTOHOBY MPHUOJIMIKCHUIO).

I'paButamuio OGecCMBICIEHHO paccMaTpUBaTh
BHE MaTEpHH, T.€. IPU TOKAESCTBEHHO PAaBHOM HYJIIO
BTOPOM KBaT€PHHOHE OKTETHOTO MPOCTpaHCTBa (B
OTO — mpu «OTpBIBE» ICEBIOTEH30pA IIIIOTHOCTH
SHEPTUU-UMILYJIbCA TPAaBUTALMOHHOTO NOJ tik oT Ri
, T.6. OT METPHUYECKOr0 TE€H30pa Jix; «yCTpaHEHHUE»
TICEBIOTEH30PHOCTH tjy JOCTUTaeTCs, O CYIIECTBY,
3a CUEeT ero «ImoaaBiacHus» TeH30poM Tix B cymme Tix
+ tiy).

OTpeIB (hyHIAMEHTATEHOW CTPYKTYPhI OKTETHO-
ro IMPOCTPAHCTBA OT MUMMAHEHTHOM €il «rpaBuUTa-
Mu» B MOMEHTHI BpeMeHu t > 0 o3Hadan Obl OTKa3
OT UJIeH Pa3BUTHsI MaTEpPHAIbHOTO MUPA U BO3BpAT K
JIAMJIACOBCKOMY JAETEPMHUHHU3MY — Ha KayeCTBEHHO
HOBOM ypoOBHE. V1 B KOCMOJIOTHH HEJIb3s1 pacCMaTpHU-
BaTh (haKT pacuIMpeHusi MPOCTpaHCTBa BHE (hakTa
POXKIEHUS «IAaHHON B OILIYLICHUSIX» MAaTEPUH U3
HUYEro», T.€. U3 APYTUX, CKPBITHIX ee (HopM.

To, 4TO HBIHE MPUHHUMACTCS 3a TPABHUTALUIO,
OTCYTCTBYET «BHYTPH» 3JEMCHTApHBIX YaCTHI[ H
BHYTpH (B KepHE) 3Be3]1, 4TO YKa3bIBacT HA BHEIIHEE
JIaBJICHUE TaXWOHHOM >KUIKOCTH B MPOCTPAHCTBE C
BUXPEBBIMH HCTOYHUKAMHU (Uil JIBYMEPHOIO IpO-
crpanctBa TOKII uccnenosanue nposeneHo B [8]; B
cilydae JBW)KCHHUS MPOOHBIX TeJl BOJIM3M MCTOYHHUKA
Macchl HX TPACKTOPHUU OrMOAIOT LEHTP KTATOTCHUS
COTJIaCHO perieHusM [3], 9TO yKa3bIBaeT Ha «TPaBU-
TanuoHHbIE 3QQEKTH» B OKTETHOM NPOCTPAHCTBE,
CTPYKTYPHPOBAHHOM CHCTEMaMHU ypaBHEHHH (2), CM.
c. 88 B [3], u ux xombiamu, cM. ¢. 49 B [2)]).

B o0Omem cinyuyae npoBpemst 7' JOJDKHO copep-
KaTh aKCUaJbHbIC WiCHBI (B (OpMe «CIeOB» OT
HHX — TICEeBAOCKaJIsIpoB). B obmactu v nipu t » O Bro-
pble WICHBI CrIpaBa CHUCTeMbI (3) Tal0T aCHMMETpHY-
HBI BKJIQJ B CKopocTd U cuiibl, eciiu C «  rot G,
u/umu C « rot, G, . Ecimn C « rot G, , To nepBoe
ypaBHEHHUE TPH OTPAKESHUH KOOPAMHAT <3aMeJIseT-
Ccsi», @ BTOPOE «yCHJIMBAeTCs» (IO-BUIMMOMY, Iep-
BONPUYMHON OapuOHHOW acuMMeTpuu Mertaranak-
TUKH SIBJISICTCSI aCHMMETPUYHBIA MEXaHU3M I'eHepa-
MM MaTepUH, a aHHUTWIALMS OApHOHOB B M aHTH-
OapnoHOB B*, ecim OHa MMella WK UMEET MECTO, U
«ciy4yaiHbIii 0apuoHHbIH octaTok» dB << B — ero
CIIEICTBUS).

Ecmu B C — cienpl akCHANIbHBIX YICHOB (B OK-
TETHOM MPOCTPaHCTBEe O — BUXPEUCTOYHUKH, C «
rot G), To mpoBpeMsi ONpeessieT aCUHMMETPUIO Jie-
BOTO M IPABOT0 — B MUKPOMHpPE ¥ MeTarajiakTuke.

ITepceKTUBbI SKCTEHCHBHOTO Pa3BUTHS TEOPUH
(1), xak u moaxona B 1eoM: 1) BapHalys yCIOBHI
(*) m norenumanbHol GyHKIMU U; 2) pemieHus Ha
BTOPOM H TMOCJIEAYIOUIMX Iarax peKyppeHTHBIX
dopmyr; 3) yuer unena HH/mU* B mepsoM ypas-
Henuu cuctemsl (3) B [3]; 4) uncieHHbIE pelICHHs
IIOJIHOM CUCTEMBI YPAaBHEHWU PaCIIMPEHHBIM METO-
nom Pynre — Kyrra; 5) ofiee perieHue MOJTHOM
cucteMbl ypaBHeHuil (0e3 cneyuanvHoco «KBaHTO-
BaHMs»); 6) mcnonb3oBaHue Oojee oOMIMX omepa-
TOPHBIX CXeM; /) UCIOJIb30BaHUE Mojieneil aprdme-
THKH JUIi MUKpOMHPa; 8) pacliupeHre MeToja reo-
METpH3allMK C TMPOCTPAHCTB LIEIOYMCICHHBIX H3Me-
pPECHUIl Ha MPOCTPAHCTBA (PAKTATBHOW pPa3MEpHO-
CTH.

Post’ether hyper symmetry of universe

Vereschagin |.A.
The new science: physical theory and gravitation in hypercomplex space. A generalization of
the mechanics of Hamilton for finding new a PDE of physicsis found and discussed. The multidi-
mensional linear differential equations arising from natural conditions on 8- and 16-dimensional

manifolds an quasigroups are considered.
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