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B pe~THBRCTCKO~ ~3HKe ~e~CTBHe ~ o~Ho~MaTepia~io~ TOqKH/1,2/ 
npOnOpUHOHaJIllHO WIKHe BpeMeW1nO~o6HOI JIHHlm r 3,4, npencras
~el· co6ol MapOBYID TpaeKTOpRID MaTepHaJIbHOR TOqKH Me~y ~YMa rrpo
H3BQnbHHMH MrHOBeHRHMH BpeMeHH.Ko3~eHToM ITpbnOp~OHanbHocTH CHY
&RT Macca 6eCCTPYKTypHOR ~aCTHnH, OÓpa30M KOTOPO~ ~eTCH MaT8pHaJIb
BaR TOllKB.. H3 BapH8~OHHOrO npaanana MIDmMyMa ~e~CTBWI CJI~T ypaa
H8HRli ~BHJ!8ImJI MaTepHaJIbHOR TOqKH. CBo6o~Hhl8 ~aCTHI.m ,IV3ID1ty.TCH no reo
~e3nqeCKRM~ npOCTpaHCTBa-BpeMeHH. ~8HB8 MaCCH 3KBHBaJI8HTHO 
aa,nwm)) MacmTa6a (e,IUUIRUH ~Jm.HH) aa ee TpaeKTOpHR. M3 BhlIIIeH3JIDJKeHHo
ro CJIe~yeT BHBO,It: ~To6H 3a.u;aTb ,IlBWKeHHe 6eCCTpyKTypHOa xacranu asoc
XQnRMO YMeT~ R3MepaTb ~JIEHy ~ B rrpOCTpaHCTBe-BpeM8HH. Macca qac

TID.Ul qumCHPY8T ~HH~ ,ItJIHHH. 
B paõorax -13 liCCJIe~OBaHa MO~eJlb B3aRMQIJ;ettcTBID!,IlBYX 6eccTPYX

TypHHX 'tlaOTRn B MRpax, rne onpenezeas ~JIHHa JIHHHH li IIJIOl1\a,nb no
BepXHocTli, KOTOpH8 H onpe~eJIRDT xapaKTep B38HMO~e~CTBHa li 3aROH ~BH
aeHWI qaJTKU. 06JIaCTbID 3~aHHR ~8~CTBWI TaKott CliCTeMH ~eTCH JIeHTa 
co6HTR1t 5,6/ Me~y ~BYMH nppli3BOJIbHHMH MrHOB8HRffMH Bp8MeHH. !eHTa 

C06HTR1t rrpe~CT8BJIHeT co6o~ OTKPHTYD o6JI~cTb oplieHTlipoBaHHott BpeMeRR
no~o6HoH nOBepXHocTH, 60KOBHMH rpaH~8MH KOTOPOtt ~aT TpaeKTopRR 
'tlaCTRn. OTKpHTaR 06JIaCTb ABYMepHott nOBepxHocTli nepe~aeT ~e~cTBHe 

~acTl:uf ~pyr ·Hfl-~Pyra (napaos ~3aHMO~ettcTBl1e). 113 rrpaanana HaRMeHbmero 
~ettcTBWI ~eT. ~TO MaTeMaTl1qeCKOR Mo~e~ID yKa3aHHOa Cl1CTeMH',IlBYX 
qaCT~ HB~eTCH KpaeBaH 3a.u;aQa ~ MHHHMa~Hott nOBepxHOCTl1 ABYX H3
Mepead. I'paJm'tlHhle YCJlOBIDI ~aIDT saKOH ~BlliKeHIDI B3aHMO~ettcTBymmRX 

xacran. OTClUta CJIe~yeT, qTO B MOCKOM npOCTpaHCTBe-BpeMeHH CWIH, 
B03HRK8KlJlUle B Cl1CTeMe, RBJIíIlOTCH y~epllUffi8IOlURMH, r .e, ae ~aIOT qaCTH
UaM pa~JIeTeTllCH. 3TH CHJ'IH, npl1JIDJKeHHhle K tIacTl1UaM, opTOrOHaJIbHll MH
pOBHM TpaeKTOpRHM ~acTRn,nOCTOHHHH no MO~YJIID, JI~T B KaCaTeHbHOa 
llJIOC~OCTH K MKHHMaJIbHOR nOBepXHOCTH li HarrpaBJIeHH BH,yTpb JIeHTH C06H
Td OTHOCHTe.nbHo ee rpaaan, 

,llBe MaTepl18JIblllie TO'tJ:KR c 3a,naHHHM 3aKOHOM B3anMO~eRcTB:wI oopa
3YIOT CTPYKTYPHyID (HJIH COCTaBHYIO) qaCTKUY. Ee 06pa30M B rrpOCTpaHCTBe
BpeMeHH c.nyaHT .neHTa C06HTl1~, B rrp0113BOJIDHOM npO~~a;CTBeHHOM ceqe
IDUI ~ = cons t KOTOPOtt Jl8JlU1T npccrpaaceseaaononocaaa 3,4/.JllUlIDI Ko

HeqHOa~. TaKaH CTPYKTypHaR qaCTRUa B llJIOCKOM MHp8 np~cTa~eT 

c060~'p8AffTRBHCTCKHa npocTpaacTB8HHo-orp8HHtIeHHHa 06$eKT. llpOCTpaH
CTB8Hij~9~paHR~eHHHM 6Y~8M Ha3HBaTb TaROa p8~TMBHCTCKl11t o6~eKT, 
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rrpOCTpaHCTBeHHD-Bp8MeHHoR o6pa3 KOToporo B rrp0113BUllbHOM ITpocTpaHcTB8H

HOM csseaaa t. = co(1st HMeeT reoM8TpH'tleCKYIO <PHI'YPY KOHe~HWC paaxepoa,
 
CTPYKTYPHaR qaCT~a KaK u~oe xapaKTepl13yeTCH JIOpeHU-KHBapllaHTHHM BeK

TOpOM 3HeprHH-HMllYJIbCa li 6KBeKTopoM MOMeHTa. Ee Macca oITpe~e~eTCH
 

KaK ~JIHHa BeKTopa aHeprHH-HMITy~bca. OHa H8 paBHa c~~e Macc COCTaBJIR

IDmKX qaCTllU. OTMeTRM, ~TO ~e~cTBlie B yKa38HHOH 3~a~eJfBy.x TeJI COBna
IIL 
~~eT c ~eHCTBaeM KOHeqaO~ CTpyHH c MaCCaMa Ha KOHuax 14/ . 

B pa60Tax /I5,16/'llcCJI~OBaHa 3~aqa Tpex TeJI c TpO~HHMH a nap

HJlMR B3aHMO~8itCTBRmvm MeJK,Dy HHMR B MHpax, rne onpeneaess nJIOIllMH no
BepXHocTa~ O~Horo, ~BYX li Tpex H3MepeHHH. lloBepXHocTb O~Horo li3Mepe
HIDI no onpeneaeaan ecrs zaaaa, a ee nnonam, cosnanaer ctJIRHOit. ,lletl
CTBRe TaKoit Cl1CTeMH cocpe~OTo'tJ:eHO Ha llpli3Me C06HTaM /16 M~ ~BYMH 
npOHSBOJIbHHMH MrROBeHRffMH BpeMeHH. ilpli3Ma C06HTRH MO&eT C~Tb o6pa
30M YKa3aHHOH CaCTeMH H3 Tpex MaTepHaJIDHHX TOqeK. OHa rrpe~CTaBJIReT 

C060H OTKp~TYID OÓJIaCTb TpeXMepHoit opaeHTRpOBaHHOH BpeMeHHno~o6Hoit no
BepXHOCTR, KOTOpaH nepe~aeT Tpo~oe B3aKMO~eitcTBHe, orpaHH'tleHHyIO c 
60KOB TpeWI JIeHTaMl1 C06HTHit qaCTRn, B3HTHX no nse M3 rpex HCXQJt.HHX. 
Tpa pe6pa llpli3MH C06HTHtt RB~TCH TpaeKTOpHRME B3aHMO~eaCTBYIDmHX qac
TRU. ~oe pe6po ~eTCff 06meH rpaHHU8H ~BYX COOTB8TCTByromax JleHT 
cooaraã. , 

. MaTeMaTM~eCKOH MO~8JIhID paCCMaTpRBaeMOH CHCTeMH Tpex TeJI RB~eTca 

KpaeBaH 3Maqa ,n.mI ME.IrnMaJIbHOR rrOBepxHOCTl1 Tpex 113M8peIDrlt, 'tITO HeMe~
JIeHHO CJIe.n;yeT as npaanana HaBMeHõlUerO ~eitcTBIDI. I'paHHqHH8 YCJIOBWI ~a

_lOT 3aKOH ,IlBueIDIJI 'tJ:aCTRU. B MOCKOM MHp8 caas , ~8HCTByx>lIJ,Re B CHCTeMe 
rpex sacran, y~epiltHBaIOT me. na orpasaseaaoa rrpOCTpaHCTBeHHOM paCCTO.fIHKl1 
~Pyr OT ~pyra. MOXHO CKa3aTb, qTO paCCMOTpeHHaH cnCTeMa Tpex B3aRMO
~8i:tCTByx>mRX MaTepliaHDHHX To~eK 06pa3yeT CTpYKT.YPHYID(COCTaBHyID) ~aCTli

uy. TaRaH ~aCT~ B MHpe llyaHKape-MRHKOBCKOro npe~CTaBJIR8T C060H pe
AffT.HBliCTCRd: rrpocrpaacrsesao-orpaaaxeaasã 06~eKT-, nOCKO~Ky B npocr
paHCTBeHHOM Ce'tleHHH t =coost llpll3MH C06HTHK Bcer~a JIe~T M8M6paHa Ko
H8'tlHott IlJIOlllBJtli. ECJm rpaaana MeM6p8Hll rJI~aH. TO raxoã rrpOCTpaHCTBeH
Ho-0rPaHRqeHHHl peJIHTHBHCTCKHH 06~eKT Heco~e~T BHYTpH ce6H qaCTliU. 
KaK usaoe , CTPYKTypHHe ~acTHIJ;H, KaK C rJIa,IUUIMH. TaR n c Her.na,nKRMH rpa
Hm:J;aMll, xapaxrepaaynrca JIopeHIJ;-mmapHaRTHID.m aaepraeã, m.myJIDCOM, MO
MeHTOM li Maccott. 

KpaeBafl 3~a~a ~ TpeXMepHoR MRHKMaHDHOH nOB8pxHOCTR ~eTca 

o611lea MaTeMaTliqeCKOa MO~eJIDlO ~ ,IV3yx pa3JIH'tlHHX CHCTeM B3aRMo~eitCTBY
1O~ 06~eKTOB: Bo-nepBHX, CliCTeMH li3 Tpex MaTepHaJI»HHX TOqeK c napHH
MR li TpoibmM B38EMO,D;eaCTBHeM Me1QY HHMH; Bo-BTOpllX, ClipTeMH as rpex 
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CTpyKTYPHHX qaCTRU, npe~CTaBJIR8MHX JIeHTaMH Cp6HTIDl, c TPOIDIHM B3aRMO
~eRCTBReM MeJK.nY IDlMll. lia saproae MOllHO CKa3aTb, qTO nropaa CHC'.raM8 co
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CTOHT 113 rpex BaaHMO.n;eítCTBYlClII~ ~epe3 MHHHMaJI:bHY1O TpeXMepHYID nonepx	 TpexnpR3MaMR C06HTRR, c qeTBepHHM B3aHMo.n;eHcTBMeM Me~y HHMH. 
HOCT:b CTpYH. 

EcnR COnOCTaBHT:b BCe TpR BHmepaCCMOTpeHHHe CHCTeMH H3 O.n;Hoít, 
.n;Byx R rpex B3aHMO.n;e:aCTBymIIUiX xacrzn, TO HeTpy,!U!O 3aMeTHT:b B HEX 06
~ aaKOHOMSpHOCT:b H HaMeTRT:b nyT:b nOCTpOeRRa o606~eít 11 co.n;epxamefi 
me MO.n;eJlli, B KOTOpO:a 6y.n;eT 11cnOJI:b30BaT:bCR TOJI:bKO nOWITne MepH IIJIoIlla
.n;H K-MepHHX. nOBe~XHOCTe.n, BJIOJKeHHHX B npOCTpaHCTBO-BpeMSI. TaKaJi MO
.n;eJI:b B pa60Te II /6HJIa Ha3BaHa ape8JI:bHoít, a 06~eKTH, KOTopHe OHa OllH

•	 CHBa8T - apeazsmara 06~eKTaMH. Ha3BaHHe npORCXO.n;RT OT JIaTHRCROrO CJIo
sa "a:;re<l" - IlJIOlll8JJ.:b. B pacore /I7/6WIa nocrpoeaa apeansaaa Mo.n;eJI:b 

B3aHMo.n;ettcTBHH 'tieTHpex MaTepHaJI:bHHX TO'tieR B 'tieThIpeXMepHoM npocTpaHcT
Be-BpeMeHH. B apeansaoâ Mo.n;eJlli CRCTem as 'qHCJIa 'tIaCTJm, paaaoro pas:
MepHOCTR npOCTpaHCTBa-BpeMeHH, co BSaHMo.n;eítcTBHeM, KpaTHOCT:b ROToporo 
TaIOK8 panaa pa3MepHOCTH npOCTpaHCTBa-BpeM8HH, EMeeT BH.n;eJIemulli xapax
T8p, nOCROJI:bRY B3aHMo.n;8:acTBHH KpaTHocTH BHllie, 'tIeM pa3M8pHOCT:b caMoro 
npOCTpaHCTBa-BpBMeHH,B apean:bHoít MO.n;8JIlII. H8 CYII\eCTByeT. B CHJIY 'tIero 
ap88JI:bHHe 06~eKTH c 'ti8TBepHHM BSaRMo.n;eRCTBReM B 'tIeTHpeXMepHoM MHpe 
HM8IDT ~ xapaKT8pHHX 'tiepT. 

llpHBe.n;eM OCHOBHHe CBoHcTBa apean:bHHX 06~8KTOB c 'tI8TBepllliM B3aR
Mo.n;eficTBHeM n saT8M BH.n;eJIKM HX cne~WH'tIeCKRe cBoítcTBa B 'tIeTHpeXMepHHX 
MHpax. Bo-nepBHX, ap8aJI:bHbl8 06'beKTH c 'tIeTBepHHM B3cmMo.n;eítcTBlleM onn
CHBaIOTCH KPaeBoti 3a.n;a'tleít .n;JI.lI 'tIeThIpeXMepHoít MllliIDJI8JI:bHO:t1: nOBepXRocTR. 
Bo-BTOpUX, npOCTpaHcTBeHHo-BpeMeHHHM 06pa30M TaKoro o6~eKTa cJIYXM~ 

'ti8THp8xnpR3Ma C06HTRll. ~8ThIpexnpll3Ma C06HTRfi npe.n;cTaBnH8T C060H or
KpHTyID o6JIaCT:b ~eTHpeXMepHo:a MRHHMaJI:bHOH BpeMeIll[U0.n;o6HOR ITOBepXHOcTll, 
ne~e.n;aromeft 'tieTBepHoe B3aKMo.n;eítcTBRe n OrpaRE'tieHHOH llieCT:bn npR3MaME 
C06HTRfi. llpR3MH C06HTnH nepe.n;aIOT TpottHNe B3aRMo.n;eítcTBHH 'tIaCTJm, B3H
i'HX no TpR M3 'tI8THpex HCXO.n;HHX. Í\ailÇ:(aH R3 meCTR JIeHT C06HTillt 'tIaCTmJ;, 
B3SlTHX no ,ItBa R3 'tI8ThIpex, nepe.n;8IOIIU/lX napass B3aHMo.n;eítCTBIDi 8TllX 'tIaC
TRU, .fIBJIJIIOTCR 06IItIDP.H rpaIDI.IJ;aMR .n;BYX COOTB8TCTBYlOII(RX npR3M C06HTldí. 
~eTHpe pe6pa qeThIp8xnpR3MH eHy.EaT TpaeKTOpRHMH qaCT~ n ~Tca' 06
mHMH rpa~aMR ~JI.lI Tpex cOOTBeTCTByIDmHX JIeHT C06HTRtt. B Ce'tleHKH t = 

COl'\st: 'tIeThIpexnpn3MH JIeUT 06~eMHaSl ~a KOHetIlIH?C pasxepon. )leitcr
BRe CJ4CTeMH 113 'tI8THpex TO'tleK B apeamaoã MO.n;eJ1ll cocpenoeoxeao aa 'tia.	 \
ThIpexrrpn3Me C06HTd MeJK.nY .n;BYMH npOli3BOJI:blIllM.1Il MI'HOBeHRHM:H BpeMe~H. 

B-TpeT:bRX, xpaesaa sanasa ;:vr.a qeThIp8XMepHoít MWlliMBJII;lHOit nosepx
HOCTH SlBJI.lIeTca 06m8ft MaTeMaTR'tIeCKO~ Mo.n;eJIbID ~ CJI~~ CHCTeM Bsa

'HMo.n;e!CTByIDmRX 06'f>eKToB: I) 'tIeTHpex MaTepnaJI:bHHX TOq8K c qeTBepHHM, 
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B-'tieTBepTHX, apeaJI:bHHH 06~eKT c q8TBepHHM B3aHMo.n;eítcTBReM SlBJISleTCR 
rrpocTpaHcTBeHHo-orpaHH'tIeHHHM 06'beKTOM, nOCKOJI:bKY B CeqeHHH t = ~~t 
'tieThIpexrrpM3MH C06HTM JIeDT TpeXMepHM epKrypa ROHe'tiROrO 06~eMa. ECJIR 
rpanana 'tieThIpexnp113MhI flBJI.fIeTCSl r.rra.n:Koí1:, TO apeaJI:bHHH 06~eKT c qeTBe];}
HHM B3aHMo.n;eHCTBneM He co.n;e~T TO'tie'tIHHX Macc • 

B-IDITHX, apeansasã 06'beKT, a 'tieTBepHHM B38EMo.n;eHCTBReM, RaK ueaoo 
B IIJIOCKOM rrpOCTpaHCTBe-BpeMeID! lIMeeT JIOpeHU-llliBapHaHTHHe BeKTOp 8He];}
ran HMnyJI:bca II 6HBeKTOp MOMeHTa. Macca COCTaBHofi 'tIaCT~, KaK Bcer
na, paaaa ,IJ.7Ilme sexropa 3HSprHK-HMnyJI:bCa. 

B 'tieThIpeXMepHHX M11pax, K KOTOpHM npHHa.n;JIeJKaT MRp IIyaHKape-MIDlKOB
csoro cneIJ,BaJIbHo:t1: raopaa OTHOCnTeJI:bHOCTM, Ml:lp raJIRJIeR-H:bIDTOHa KJIaC
CRqeCKOR MeXaImKR R PHMaHOBll M11pH 06me:tí TeopIDi OTHOCI1TeJI:bHOCTM, 'tieT
BepHoe BSaHMo.n;e:tícTBHe nepe.n;aeT caMO rrpOCTpaHCTBo-BpeMH. YpaBHeHHe 
~ MRHRM8JI:bHOít nOBepXHOCTR 'tieTHp6x H3MepeHn:tí 06pamaeTCSl B T~eCTBO. 

)lHHaMEKy apeaJI:bHHX 06~eKTOB c 'tieTBepHHM B3aHMo.n;e:tícTBHeM OllllCHBaIDT 
rpaIDr'tlHHe YCJIOBRSl. B npOCTpaHCTBe~OM CeqeHHH peJI.lITRBRCTCKIDC apeans
HHX 06'beKTOB JIe~T aHaJIora MeillKOB 18/ llJIR ny3HpM/I 7/ , B 38BRCHMOCTH 

OT HerJI8,D;KOCTH HJIR r~KOCTH rpaHHUH qeTHpexnpH3MH c06HTRit. MemKH 
co.n;epJltaT BBYTpR csoa 'tIacTIDJ;l:l, ny3HpR - ae conepaar. I1y3hIpR 6HBaIDT 
.n;Byx BB,n;OB. O.n;mI BE,IJ; ITy3llpe:tl: OIIRCHBaeT xpaesaa aanasa npz YCJIOBRH, 
qTO MaCCH MaTepHaJI:bHHX TOqeK paBHH HYJIID M HaJIO~eHH COOTB8TCTByIDmne 
YCJIOBIDI rJIa.n;KOCTR rpaaan. .n::Pyroít Bl1,D; ny3HpeH OllHCHBaeT apaesaa sana
'tia, rrpR YCJIOBHH, 'tiTO Ha~ c MaccaME paBHH HYJIID H rrOCTORHHHe napHHX 
B3aHMo.n;eítcTBHít R HaJIaKeHH COOTBeTCTByID~8 YCJIOBMSl rJIa.n;ROCTlI rpaHHU. 

BWIIe nonpoõno n,epeqMCJIeIlli sce BOSMOJKHhIe npOCTpaHCTBeHHo-orpaHmOH
HHe 06~eKTll, KOTopHe OITHCllBaIDTCSl apeaJI:bHHMH MO~JIHMR B 'tI8THpeXMepHHX 
MRpaX. Oc060e BHHM8HBe ~eJIeHO PenSITHBRCTCKHM apeaJI:bHHM 06~eKTaM. 

3TO n03BOJIHeT ;D;aJI:bllie rrOCTPORT:b 06~ ap8aJI:bHYID Mo.n;eJI:b B3aRMo.n;e:t1:CTBIDI k 
'tIaCTJm B n.. -MepHOM npOCTpaHCTBe-BpeMeHH (n.." L.t J, nepe'tIRCJIHT:b sce 
B03M~e upOcrpaHCTBeHHD-orpaHH'tieHHHe 06'beKTH B aTo:tí Mo.n;eJIR II npH
BeCTR HX CBoHCTBa. 
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WaeOXHHa H.C.	 p2-87-71 ~ 

ApeanbH~e MOAenH penATHBHCTCKHX npocTpaHcTBeHHo-orpaHH4eHH~x 06~eKTOB 

B MHpe nyaHKape-MHHKoecKoro npeACTaeneH~ ece e03MO~H~e o6~eKT~, 

e npOCTpaHCTeeHHOM ce4eHHH KOT6p~x ne~aT reOMeTpH4eCKHe $Hryp~ KOHe4H~X 

pa3MepOB H AnA MaTeMaTH4eCKoro MOAenHpoeaHHA KOTOp~X Hcnonb3Y~TCA MeTpH
4eCKHe nOHATHA npOCTpaHCTBa-epeMeHH, TaKHe, KaK AnHHa nHHHH, nno~aAb no
eepXHOCTeH ABYX H Tpex H3MepeHHH H 06~eM caMoro npOCTpaHCTBa-BpeMeHH. 
Bce nepe4HcneHH~e 06~eKT~ onHC~BaOTC" KpaeBOH 3aAa4eH AnA MHHHManbH~X 

nOBepXHOCTeH pa3nH4H~X pa3MepHOCTe~. 

Pa60Ta e~nonHeHa e na60paTopHH AAepH~X npo6neM OH~H. 

npenpHHT 06'be,llHHeHHorO HHCTHTyrall,llepHblX HCClIeAOO8HHA. Ds6Ha 1987 
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WaeoxHHa H.C. P2-87-716 
ApeanbHWe MOAenH penATHBHCTCKHX npocTpaHCTBeHHo-orpaHH4eHHWX o6~eKTOB 

B MHpe nyaHKape-MHHKOBCKoro npeACTaeneHw ace B03MO*~e o6~KTW, 
8 npOCTpaHCTBeHHOM Ce4eHHH KOTOpWX ne*aT reOMeTpH4eCKHe ¢Mrypw KOHe4HWX 
pa3MepOB H AnA MaTeMaTH4eCKOrO MOAenHpoeaHHA KOTOpWX HCOOnb3Y~TCA MeTpH-
4eCKHe OOHATHA npOCTpaHCTBa-epeMeHH, TaKHe, KaK AnHHa nHHHH 1 nn~aAb no
aepXHOCTeH ABYX H Tpex H3MepeHHH H o6~eM CaMoro npOCTpaHCTea-apeMeHH, 
Bee nepe4HCneH~e o6~eKTW OOHCWBa~TCA KpaeBOH 3aAa4eH AnA MHHHMaRbHWX 
nosepxHOCTeH paanH4HWX paaMepHOCTeH. 

Pa6oTa awnonHeHa a fla6opaTopHH AAepHwx npo6neM OHRH. 

npenpHHT 061oe,lUOieHHOrO HHCTHT)'T8 IIJI,eptiLIX HCCJJe,llOBaHHH. ,lly6H& 1987 

nepeBOA T.~.~M6paHC 

Shavokhlna N.S. P2-87-716 
Areal Models of Relativistic Space-Finite Objects 

In the Poincare-Minkowskl space-time, all possible objects are 
presented, spatial cross sections of which are geometrical flgu~es of 
finite dimensions and which are mathematically modelled by means of the 
metric concepts of space-time, such as the length of a 1 ine, the area of 
surfaces of two and three dimensions, and the volume of the space-time 
itself. All the above-listed areal objects are described by the boundary
value problem for minimal surfaces of various dimensions. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR . 


