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CIABHE BOJHH KPVBMSHH B TEOPMY TAT'OTEHMA
SIHITEMHA, I,

0.B.Pymep, B.f.Kpe#nosmu

AHHOTATINODDMNR4I

CnadHe POIHH KDHBE3HH ONECHBADTCA IBYMS GeCCleXHHMA
CUMMETDHEYHHME HDPOCTPAHCTBEHHHMY TEH30DpaMu [E:x )

" PABHEHUA IAS KOTODHX AHAAOT'MYHH HEeHUAM
3JEKTPOMATHATHHX BOJAH., B TeOpHME CymeCTByeT IBA BHpaxXeHHA
IAf SHEPT'WH: B TepMHWHAX HANpARSHHOCTe# moad £?9< "

ﬁilx ¥ B TePMHHAX ITOTEHIUANOB (HOOTpoeHHoe oo THEOY
nqﬁghOTeHsopa ﬂaanay n Jupmana 'é' \) [IpemouTeHre OKa-
3HBAETCA Hel 4/ , a meesBmoTeHIOpy Menepa-Memkenmua,
Vecanenywres cBOiicTBa SHEPIEM-AMOyABCA NOASA, NDUBOXATCH BH-
paxeHWe IlA AQrpaHX¥aAHa NOAS, OPOBOMETCS CpPABHEHHE C APYI'H-~
ME OoxxomaMu. bméa. IS Ha3B. -



CJABHE BOJHH KPUBJASHH B TEOPMWA TATOTEHMUS
SVHITEMHA. 1.

0.5..Pymep, B. f1.KpefinoBrq

CnadHe BOJHH KDUBH3HH B TEODHM TATOTeHWA O#HmNTe#HA MOX-—
HO ONHWCATEH JBYMA OeCCHeNHHMM CUMMeTDHYHHME NPOCTDAHCTBEHHH-
v rensopavt [, u 4 + B NEHeRHOM MDHGIAEMEHUH
(cayuat cnadoro ncfénﬂ) ypaBHeHWe npmodpeTaeT BHUN, AHAJAOTHYHHH
YPaBHEHUAM HJA SAEKTDOMATHATHHX BOAH. JocleXywTcs pasiXdHHE
onmpenenieHAS B3HEPTHE ¥ HMOyJAbCa BOJH,

WEAK WAVES OF CURVATURE IN EINSTEIN'S
THEORY OF GRAVITATION,1

Yu.BsRumer, V.Ya.Kreinovich.

Weak waves of curvature in Einstein’s theory of gra-
vitation can be described by two traceless symmetric space
tensors. [E ~ & D‘ﬁ ” /, e In the.linear approximation
(wetk field) the equetions obtain a form, very similiar to
those of electromegnetic waves., DPiffferent definitionsf of
energy and momentum of waves are investigated.

-



——

I.LBrexernue

B ditrmreftHOBCKOMH Te OpHH 'r.qro'rgnn TDARBHUTANAOHHEME BOA-
HHME HA3HBADTCH DeleHHS YDABHEHHS™

Ry =0 (D)
rre K, - TeHsop Puuum, HeoOxomuMo, Kak MSBECTHO (CM.,
HalpEMeD 0630p [I] ) .DaSAEUATE XBA TROA BOAH: QHUKTHBHHE
(Rék =0, R.x¢,. =0), KOTOPHe MOTyT GHTE OTTpaHcHopMApOBa~
HH DOXXOIAWAM IPeOoCpA3OBAHHEM KOODIMHAT B JCTHHHHE
(R =0, Ripbm 0 ), RoTODHe MM GyEeM HASHBATH BOAHA—
ME KDHBESHH.

B macrosme#f padoTe Mu OyXeM, ciexys (2], xapaxrepaso-
BaTh BOAHH KDHBUSHH KOMIOHGHTAME TEHSODA KDHBHSHR /X /¢, o
KROTODH I/ I'DABETBHMOHHHX BONH COBHAJAET C TEHSODOM KOH-
dopMHOR KDHBU3HH C ik ¢m (TeH30pOM Be#ng) Tem caMuHM aBTO-
MATHYECKH OTCeHBanTOd (WKTHEHNe BoamH.™™ Mu Or' PAHHIHUMCS

ClaCHMHE BOL KDHBA3HH. B 9TOM cayYae MeTDHEA gy- Maxo
OTAMYAEeTCs OT OAOCKO# 72 s H B pesyabTare ciaadHe’ BOMHH
KDABE3HH ONHCHBANTCS AHHE ¥ YDABHGHHAME B HAOCKOM HpPOCT-~
PaHCTBe,

lleas naHHEOR paGOTH — ODENIOXATE TARYD GODMyARDOBRY TEO~
pEE caadHx BOAH KDHBH3HH, B ROTOpDOf OH HamGoaee HpOSDAYHO
OpPOABIAAOCE DOACTBO I'DABHTANMOHHHX BOAH € NDYTHMHE THIAMA
BOIH, & MMEHHO C 9JICKTDOMATHATHHME BOIHAME. B padore Tarze

x) Hapexcn (, [, k npoderapr 0, I, 2, 3,
& B =1,2 3 as= "aa_%: ; TDeXMEDHHE TeHSODH MH
Oyziem 0C03HAuATH EWDHEME OykBamu (maupmmep, [ 4 ), 9TOGH

OTANYHATE MX OT YeTHPEeXMeDHHX.

xx) A.S#smrets, H.Posen [33], Ba#na pemeHWe ypabHeHwi
(I) moAZHH yOexEATHOH, 4TO 'QL'kfm #*=0 .



IORPOGHO OGCYXLAeTCH NpOCAeMA TeHsopa SHeDPIrMA-AMIYyAshCa XAd
BOAH KJWBH3HH. CpaBHeHHe NDERAATaeMOro IOXXONA © HME UMM
oCmMeKOBADEAHTHHMY OmpeMeleHEAMA I'DABNTANNOHEHX BOAH IpHBE-
HeHO B npuaoxeHE® I, '

2. YpaBHeHHe BOIH KDMBESHH

TeH30DH, YAOBAETBODANIEE BCEM SAreGPONIECKEM COOTHOmE-
HEAM, EOTODHM yXOBAETBOpHeT TeHSop Befiass, o6pasynT HENpEBO-
IEMOe Ipe}cTaBjeHHe NoaHof (T.e.comepzamelf XECKpeTHHE CHM-~
MeTpEE) TpynnH JopeEma. Ecasm @EKOEDOBATH OCB 2° (1.0.
BHEZETH B rpymme JopeHna NOATDyHNy BpameRmit 0(3)

(He o6g3aTeabHO COGCTBEHHHX)), TO TO OpeROTABACHEe pacHa-
IAeTCH HA XBA: NpEeCTABIEHAE TDeXMEDHHME CHMMeTDHIHEMA Geo-
CAGIHHME TEHBOpAMY E,(/g B CHMMETDUIHEMHE GecCae KHHMMN
mcesmoTeHsopamy [/ (meceBxoTeH3OpaME B TOM CMHCIe,
aro mpE OC7 —o¢=6ymer [l "7"-1?{&/5 ). OTHOCHTEAB—
HO GoGCTBeHHHx Bpamemmit (T.e. rpymma <O(3)) Ed,(/_e, a

I—[/ » npeoGpasynTCqd, KAK OCHYHHE TEHBODH W, TaKHM 00~
pasoM,’ cnacHe  BOAHH KDHBM3HH MOXHO ONMCHBATE (ecAR JERCEDPO-
BATH BDPEMEHHYD OCH) JBYMd GecCueNHHME CHMMeTDHIHHMH TDeX-
MCDHHME TE@HSOpDaMH, KOTODHE, KAK MOXHO IOKAS4ThH, CBA3aHH C
xommonenTamd ‘]‘/(2 " coorHomeEmeM [2 |

= _1 . C
. ZE’% Coa(O ) H«xﬁ ) f/é(rf COO(O/J (2)
(r 2 oTE x¢ ODMyZH BHBONATCA HS DAEMSHTADEHX pacuiiron).
9TH XBa BEMECTBOHHHX TEHS0DA MOXHO 3aMeHHTH HA OXEH

Geconemuk xoumuexcrut [~ , = [, st T H,, . o
sromM mepapEast /4 , 5, C/5 , D TeHsopa KDEBYSHH B IyC~
TOM NpPOCTpaHCTBE ( [i] § 4 ra.5) samECHBANTCH B BHIE

SP EF’?’= A+cB, S/D F2=C+cD X

x) Sp [F =0, Tax xak E"/—‘” ~ GeceCleHHl TEH30D, a
Sp F*upr  n =4 sengeTca B cmly TeopemH I'aMuiBTOHA -
Konn gymimedt or Sp IF, 5;9 F== u Sp [~ u, caemoBarens-
HO, He JAET He3aBHCYMHX HHBADWAHTOE.



Jag ojadHX BOAH EKDHBHSHH MH MOXEM IpeHe(pedsh claraeMH-
ME xaanparnqm mo ¢k, HIH TPONODIMOHAIBLEHMA NDORSEENIe—
HAD CL kb, B8 R, = gy ;25 IloproMy TOXmeCTBA BUAHKH

= 3)
Cng m ‘je”"/k +C§f’”k ¢ =0 (
(rge ; M oGosHauaeT KOBADHAHTHOE IWM{jepeHIEPOBAHHAE) JIJLE
c2a0HX BOAH KPHBE3HH IDHHEMAOT BMJ

£ BMO(.{ : =Q %Ya_?ﬂ‘;f—%j =0 (4)

f(jd— dac¥ oy P
_ﬂfi 0, ,jEﬁé 0. (5)

Dol

5TH ypaBHeHES MH GYHeM DACCMATDEBATE KAK YDABHEHES NAX
ClaCHX BOAH KPHBHSHH, ONMCHBAEMNX TeH3O0DaMH f; 2 H

H.s

B TE DMEAHAX /E;s OHM NDEHEMADT BHX

O,

Fo = = ¢ Eays5 % ©
BF (7)
2)3@/6 O

H, CAeAOBATEABHO, WHBODHAHTHH OTHOCHTSABHO AYAABHOTO BpaNe-

una (4]
F-c“F. )
2 =€ =B (8
Ypasuenud,(5) caemymr m8 (4) ®, cAeXOBRTeABHO, MH HMe-—
eM IO HesaBHCHMHX ypapHeHE# mag onpeneneHEd 10 BeAMIHH
" H
H.nea MAKCBEAAESAl¥E ypaBHeHEH# claCHX BOIH KDHBU3HH OH-
‘12 BOeDBHe HpeaaoxcHA (P 9YACTHOM Clydae CHHXDOHHHX KOODNEEAT)



3_[5] , & B odmeM cayJae (He3aBHCHMO OT [5] ) - B padore
[2] ommoro ®s aBropos (0.B.P,) » BHOyCRe " Zeitschrift
f. Phys. ", moceameHHO# 80-zeTH® Marca Bopma.

2. Hnocrue BOAHH

I8 caydas MOROXPOMATEYEOKROR DAOCKOR BOAHH, pPACHDPOCT--
paBsmmefica B HampaBaeHuE C ,

ﬂ#}dﬁ = ﬂ—ﬂ:;) explc(kx - wt)]

; _ () ~ (9)
b, - E, onp L thn- o)
ypaPreHEs (4-5) NPUHROEAT K
(0) o O O (o) O O O
E"ﬁ:: o o A& )%Qﬁ:‘ O 4 —a | (10
0 4 —a 0 ~a -4

Taxkmg o6pasoM, BOAHH KDHBHBHH YHCTO IONEPEYHHE B HMERT
?e HesaBrcUMue moaspasamrx ( (=0, 4 £0u a#£0,
=0). HomcueTr YECAR KOMIOHEHT HOAd NOKASHBAET, 4TO ypaB-
HeHES (4~5) OmECHBaNT YACTANM CO CHMDAABHOCTHD XB&, B TO
BpeMd KAk COOTBETCTEYDEHe ypaBHeHES MakcBeXza ONHCHBADT YAC-
THIH CO GOEDAABHOCTED eMHHWIA,.

3._JHEDPrEs W WMOYARC BORH KDWRHSHH

B paccmaTpEBaeMoll TeODHE ciaCHe BOANH KDEBHESHH COOT-
BETCTEYDT YACTEHOAM CO CHOEHOM 2 (TpaBWTOHAM) M TO, UTO OHH
EO CHX HOp emle He HadAMXAAKCE SKCHEDEMEHTAABHO, MO-PHIHMOMY
CBSASAHO CO CAAGOCTHED COOTBETCTRYBMEIrO B3aMMOmeHCTBRHA.

Ecn® npeHIOAOEETE, TO HefCTBATEABRHO CYmMECTBYDT TAKHe
BOZHH, TO €CTECTEEHHC BO3HWKAET BONPOC O IeDSHOCHEMO# HMH
9HEPTHE EAW, Gojee WMEPORO, O TEH30De SHEPrHE-AMIYALCA, CBA-
SAHHOM C STHME BOARAME. Kax moxasan M.fl.Ianswmk/ 6( (mpa



IIOMON® CHMHODHOT'O &HAAWSA), HEBO3ZMOXHO IODEHI-KOBADEAHTHOE
BHpAXGHHWE I 9TOTO TeH30pa, KBANpPATHIHOE II0 KOMIIOHeHTaM
noas, IWBEDTEeHLEA KOTODOro ofpamarach OH B Hydb B CHIY
(4-5). MoxHO mORasaTh, UTO CYWECTRYET eNWHCTBOHHoe (C TOY~
HOCTED JO KOHCTAHTH) KBajpaTHdHOe HO [Ec; ) § <4 = BH-.
raxeHge ¢ paBHoft HyAD HWBepTeHuHe# /5 ' /5 '

uﬁ’ﬁ =~ (Eg, E&/y + Mz Hcy)nt
+ % (Eys E ¥+ /%JJMKJ) ci/g

(II)

Z(W‘: d‘:ok/ng Ea% ALHO"()/
aqo - é‘(Ex/ﬁ E°75+H°</5 éLﬂx/g) LI

MoxHO yGemuThCH, YTO 9TH BOANYEHH He 06pasypT TeHsopa,

& SBAANTCA KOMIOHeHTaME 7, .  BBeXeHHoro Bemem (/1]
§ I ra.5, [’?]) qempexﬁanenmnogo rensopa.X) Ilo amamorms ¢
['?] U, eCTeCTBEHHO HASBATH CymepsHeprEeft. OTHomMeHHe B

U g / U ,o MOXHO MHTEDIDOTHDOBATE, KAK CKOPoCTF L~
nepeHoca SHEPTEM; IpE TOM (B eREHELAX, I'Ie c<+4 ) scer-
m |[V*[<c = /U= C Torma ® TOABPKO TOTIA, KOI-
I2. HOBOPOTOM KOODIMHAT MOXHO B DACCMATDHE@EMOf TOYKe HpHBeC-
e /F.p u [H.3 K THIy MOHOXDOMATHUECKOR NAOCKOM
poaaH (§ 2). Caex Tensopa U 5 pABEeH HYAD.

BoCGTAHOBICHAE %n i‘"ff-gﬁ o Uy _
afﬁs BOHDOC

Ho aHanormm ¢ 5IA6KTDPOHMHAMAKOR MOXHO HOCT
O TOM, HGCKOABKO ONHOSHAYHO PHEpreTHYECCEEE XaDAKTEDHCTHKH

) Taxmm o6pasoM, NPOACHAETCA BHEEYIOMAHYTHE pesyAbTaT
u3 [6?: BCARAA COXPAHAOMASACA BeANYHHA, KOTODAS MOXeT OHTH

NOCTPOEHA M3 ZE? u JHL(/g , EMeeT BERN (II), HO (II) He
ABJIA6TCA TEHSOpPOM paHra 2. '



BOJIH EPDHBHM3HH IOSBOAARNT BOOOT&HOBHTB nmond £,( jﬂ[?::{/g

JIyansHuit mosopor (8) He MeHHeT v o C yqe-rom Z{ -.0
m'rpxma M OnpefenAeTCH ne:aa'r 0 napamempanm

eTOM JyaIBHOTO HOBOPOTA) — TAKEE JIBBHTB
[O3TO! uf €CTECTBeHHO SaKADYHTH, 9TO B OOmeM GAydYae IPH MO0~

XeHIE ONDefieASHHHX YCIOEHE (THNA HepaBeHOTB [Uo [ =< U, o)
O BCAROMY I{(;, MOEHO BOCCTAHOBHTB ) B j—[]o( OZHO3~
HAQYHO ¢ TCYHOOYED X0 AYaAhHOTO HOBOPOTA noamoxﬂo, JTHOKpe T~
HOR Heompezea&HHOCTH. COOTBETCTEYLMHE ycnomm ¥ aHalMs cre-
NeHH HeONpeAeAEHHOCTE HDRBENICHH B OPEROXSHREH 2.

4, .Ka:@xnan IAS BOAH KDHBW3EH

Moxno momHTATLCA ONHCATH TEHS0D SHEePrEA-EMIOYABCOB Golee
CTAHNADTHHM CIOCOGOM, Ha#ing zarpaHxuaH, OPH BaApPbUDOBAHMH KO-~
TOpOro HOAyYANTER ypaBHeHHS (4). B paccMarpmpaeMol TeopHE
©0TH JEBA TARNX AerpaHxEaHa: (&) BHpaxeHHHE 4Yepes HANDAXSHHOC-
TH DOAA W WX HDepBHe NMPOH3BORHHE ¥ (6) BHpameHHHZ WepesS HO—
TeHOBAAH moAd (CM.HHXe).

[IoocrROABKY ypaBHeHES (4) AEHeRHH, TO JarpaHxEaH L hi (o}, B
ZeH OHTH KBAADATHYHHM. ECAZ paccMOTpeTh BCe WHBADHAHTHHE
orrocmrensio SO(3) pupaxemms, xpagpariumye mo /[ .3 H
(Hl_, 5 - B Bx DSPBHM MPOM3BONHEM, B HOTpPeCOBATH, ITOCH
COOTEETCTRYIUME BADHANMOHHHE YPABHEHHS OHAFM SKBUBAISHTHH
(4), TO MH DDEXOEEM X cAeXymmeMy Bupaxensn mig / , (c Tou-
HOCTED no moaHoR mepresmm H noe-rosnnoro MHOXETEAS) ¢

aZé; g
+ (Edﬁ E/BX‘Y ’a?ff _ [M%é%(yf ag (12)

OH He ZOpPEHN~KOBADHAHTEH U NPEBONUT IOCAe CEMME T PHBAIHH
TeH30pa SHEeDTHH-HMIYABCE K HEKOTODPOMY BHDAREHEN W . Mog—
HO IOKA34Th, YTO CYNECTBYET GIMHCTBEHHOE C TOYHOCTED IO KOHC-
TAHTH HeYeTHoe (OTHOCHTEALHO ONepaldy OTDAXeHHT) BHDAREHME,

ROTOpce AZHeMHO 3aBHMCHT OT HaNpAxXeHHOCcTeR mojad ® HX HEDBHX
IPOE3BOAHNX APBEDTeHIME KOTOpOTO odpamaeTcd B HyAb B CHAY



ypaBHeHm#t mojs; oHo cBasaHo ¢ (II) dopmyno
2. u.. 3
\X/‘;} = 57 U 7 (I3)
Ecaz He mpemmoraraTh HeUYETHOGTE, TO BOSMOXHO, IOMEMO
W‘c-’ HEeCKOABERO pasAWdHHX BHpaxeHm, HEkaxoe BS HHX, B OT—
awgeé or (II), He odnamaeT aare6padFdcCEKUMu CBOfCTBAME TEH30-
Pa SHEIIME-~-EMIyABCa: Woo MOXeT GHTHL OTDHLATENbHHM, ¥3 Da-
BEeHCTBA '%0 HyAD He clexyeT, BOOCmE IoBOpg, YTO E; B =
= [H] 4= 0, orHomenme |Wo| /W, MORET OHTH CKOUB YTOMHO
donpm¥M ¥ T.N. TarEM 00pasoM, STOT HNOEXOX He JaeT HEIero HoO-
poro mo cpasrenmp ¢ (11 ), w narpanszmar (I2) MH B AAnbHefimem
He DpacCMATpUBAEM.

lloraxeM Temeph, KAK HOIYIATH camoe BelmurHy (II) us He-
KOTODOTO AArpaHxwana, Kaxk ¥ B SAeKTpOAMHAMEKE, MOXHO NOKa-
3aTh CYHEeCTBOBaHWe HOTEHIHAAOB 'y /5 R }g TARAX, 9ITO

2 R ;
Eep= = Sser ~ Ay \.
B P (14)
Md/g‘_‘ Eb,é“ — fn—gg-

KOTODHE ONDefieNeHH C TOYHOCTEW XO KARMGDOBKE.

_ 8.
E)EP }? +.—E:A 5 A\x oc/ﬁ 7 o 4 (19} -

THe §: ~IPOMBBOABHHEe QYHKIEE. BenwddHy /L\\mp .
(mmeﬁnue KOMOEHANEE cuMBOiOB Kpmeroders) me o6pasywT Ipenc—
raBjienas rpynod Joperma (T.e. He o6pASYRT I'6OMETDHYECKOTO
0GBeKTa OTHOSHTeABHO ®»Toff rpymnu). Ypasmesms (4-5), :Busnaxen-
HHe B TepPMHHaX A\ ':E,L ,CASIYyWT ¥3 narpanuana

= Ea E”‘/ﬁ Mﬁ /—[] (16)

H,00%ee TOroO, a'ro eZRHCTBEHHHE RAARGPOBOYHO~FHBApHAHTHHHE
AarpaHEEraH (eci® He TpeGoBATH KAalMGPOBOYHOE WHBEDHAHTHOCTH

x) BappEpoBATH €TI0 HYNHO IO NOTEHIHAAAM A\ x 9
(kax @ amazormwHoe mupamemre [ - [H]= anempomaumce).



T0, KAK ¥ B SAEKTDOXMHAMEKE, BOSMOMHO HECKOABKO BHpAaXeHH).
U3 (I6) cTaHmapTHHM OGpasOM HOJNYyYAETCH BH ume (II).
AOpEeHO~KOBAPHaHTEeH, HO, IOCKOABKY s B 151< He 00~

pasynr mpezcTaBaeHEs rpyms JopeHua, $TO He TDPHBOIMT K 10—
DEeHIO-KOBADUAHTHOCTE A (L, .

Beupy (2) u meamms camOmyansHooTs TeHsopa Befina ([Z),
llpaaoxenne) Akl

[ = 3i Cg‘ké C (I7)

¥ MH HOAydYaeM NpoCTyn (MSHYECKYD WHTepmpeTalp IAd IAarpaH-

N =< gkl
[ = R+ ;ﬂ_ @,‘M K7 (18)

NOJIy4eHHOT'O B [8,9] (oM. [IZ § 4 ra.6) mpE WATepOpeTAIHH
TDaBETAIFE KAK KajuCpDOBOYHOI'O IOAS: IepBoe claraemoe CooT-
BeTCTByeT OCHYHOZ HEeDTHM IOAS, BTOpOe - T'DABHTAIMOHHHM BOJ-
BaM (@ mx SHepres). Jpyro# caydaft, Korme BO3HHKAeT BHDAXEHEE
puza (I8) -~ kBaHTOERHE BHBON ypaBHeHW{l rpapHTanmyr; B AWHeR-
HOM IDHGAMEXEHHE COOTBETCTBYWWHME narpaHxmaH DaBeH K [IO]; B
KBaJIDATEYHOM OO KDEBHSHE — B C e IyCTOr'o HpPOCTpPAHCTB& H3
BCeX BOBMOXHHX CJ/aTaeMHX [II,IZ OCTaeTCA /ML UN6H BHIA
(18).

5. Bu HHEe ' T@H30D& SHEDPrHH— ABca
B_IOTeHIHaNax

HacTosmas TeopHWT HDHBOXAT K XBYM BHDAXSHEAM I/ SHEDIuH:

(I) cymeprensopy (II), RoTopH He SBASETCH JODPEHI-KOBADHAHT-

HHM, HO BHpDAaxaeTCHd 4Yepes HANDAXEHHOCTH IOJA (T.e.ﬂE;( a

ﬂ—ﬂqﬁ )3 (2) B morenmEanax mO THNY ICEBROTEH30DA y-Jug-
_equ (i3] § 96). 3r0 BHpamemme nOpEHN-ROBADHAHTHO,

HO saazezé OT KaanGposk# (T.e.(Ha IeOMeTpPHYECKOM fASHKe) OT

KOODRMHATHHX YCAOBEf). '

TpaHcopMalmOHEHe CBORCTBA 9THEX NBYX BHpameHWl pasiwd—
HH. Tak, Jid MOHOXpoMATHYeCKOo# maocko#t Boanu (39-I0), maoT-

I0



HOCTE SHEpI'MH, BHUYMC/eHHas corzacuHo (II), npeoopaaye'rc.q IpM
Iepexone K CUCTeMe KOOpIWHAT, mpuxymelics ¢o ckopooTsm 7

oo gopmyne s s\ &

LU_'_ (19)
(%

TIe ﬂ) ~-eIMEENYHHE BEeKTOpD B HANDABNGHKH pacIpoCTpaHeHus
- BOIHH, II10THOCTE Xe PHEDPI'MH, COCHUHTAHHAA M3 "—L(,k , Tpeos-
pasyeros mo Toft xe gopMyase, UTO M NAS SAGKTDPOMATHATHHX BOAH:

—s >\
v nNn
w7
' = ﬂ)‘g (20)

j_,_.___

Kar morasamo M.fl.llansumeom (6], cymecreynr B TogHOCTH
IBa JWHe#HO He3aPHCHMHX KBANDATHYHHX OTHOCHTENBHO —Rf-
BHPDAXCHESI, IWBEDI'eHIMA KOTODHX ofpamaeTcs B HyAb ODH (I)
( pazcmorpenne B 6 ODOpOBORHTCA B R&JIHGDOBRG /f., =0,
=0).

.‘!IJm Mmool mx nwHelnmof xKomOMHamwy (¥, B 9ACTHOCTH, IAA
COOTBeTCTBYMIEr'o HpECInEeHm f(--M ) t,, He Bcerza He—
OTDHIATEABHO,OTHOmeREe [to [ 't ,, MOXeT OHTEH CKOIB
yromHO GOABMEM (STO CBASAHO C TEeM, UTO PHEPIHA yXe B HBHDTO—
HOBCKO# TeOpHW TDABHETAIME He SBASETCH NONOXETEILHO OIpeime—
JEEHOR). Eca¥ RONO/HMTENBHO NOTPeGORATH, UTOGH -+ >/ TDPH

@ao Roo= 2%, £, NéT

NepexOX¥A B TEHSOD, KAHOHHYECKHM odpasou ITOCT OBHH »  MCXOnS

A3 JIaTDAHRMAHS HEDTOHOBOKO# .Teopmd [/, = — ‘7§) x) y TO
xs %T"o"o"""‘oo'ra'e"'wc""'-raye" T TpeOOBaHWe, YTOOH & OPA C— o=

nmepexomEn B ¢k OT HBDTOHOBCKOTO JaTDaHRHAHA.

II



'éc'k ¢ TOYHOCTHD IO MHORHTEJ]S COBHANAST C KBANDATHYHHM ITpH-—
GlHEEHEEM IIceBMoTeH3opa Meanepa~-MunxeByd ([14] § 11,9):

MM ' ,ﬁ e erp: 7
ck Il el dc” = dx*% X

: NN
Tor @aRT, 9TO 5TO CBOROTBO He BHNOAESeTes mas T,  , OT~
vever ® § 106 [I3]. /

B ciydae MOHOXDOMATHUECKOR HAOCKOR BOJHH, €CH¥ METDUKY
(B xanndpo:ameﬁo. = /ﬂ = 0) BHOPATH B BUAS

O O O

{:‘5@ - ([0 a 4 %)
9, 46 —a
rae ol=A( x—1) m g=€ (x—T), To0 anaqenza ’ét-k , COCYf~-
TQHHHE C IIOMOMBD JADGOr'0 KBANPATHYHOI'O HO %—jié TEH30Da ,
CORNAmAnT (C TOYHOCTHY HO KOHCTAHTH), HDUYEM
MM A N2 2 MM MM

I400 - ( ) [ ) %04 11 (23)
(Tme a’ -mpowspoymas oT oL ), ¥ OCTAABHNE KOMIOHEHTH OG-
pamawrca B O. Jiag cAydas OCHYHHX I'DABETHDYONAX Tel, KAR MH
NOKA3an¥, NpeXNOYTHTEAbHHM SBAAETCH TeHSOD T,y H, cle-
IOBATeNBHO, SHEPTHD €CTeCTBEHHO BHYMGAATH, MCXONA U8 HETo.

[I710THOGTS SHEPTHM BOJAH B CMHGCJE CyNepTEeH30pa pasHa
2 o
W = Upy = 2(a*+89) = Ey [E ¥ =
e
= —_ = 24
HiL/BH U =W, W= @
OcTanbHHE KOMIOHEHTH o0pamamTcs B HYJH:,T"/(Q =l Vlg’}' "y he,
rmge h, = ( 1} —I’Do\). TakEM O6pasoM, K&Kk ¥ Iid 2JEKTDOMATHHT-

HHX BOJAH, IOTOK SHEDPrH¥ KAK P CMHCAE cynepTreH3opa, Tak H
BHDAXeHHHE dYepe3 HNOTeRUMaAH HanpapjeH BROILb HaOpaBAeHAA
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pacnpocTpaReHns BOAHH 00 ckopocthd C .

AsTopH Onaromaphd B.I'.KomomearueHko 8a BHEMAHWE K pado-~
Te H IEeHHHE 3aMevaHEd.
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OpearoxeHnune I

CpaBHeHre C MMEeRmUMMCH OOHEeKOBAPUAHTHHMHA ONpe e /e HUAMEA
T'DABUTAIMOHHEHYX BOJH '

OGHYHO NIpE omnpeleideHEH HNOHATHA TpPABHTAUXOHHHX BOJH
oGo6mapT RARKUe~TO XapaKTeDUCTHYEeCKHe CBORCTBA 81E6KTDPOMATHHT-
HHX BOJH, HO OGOCmeHMe DasAWYHHX ompemejleHmit DpUBOJMT, BO~
ofme TOBODH, K PA3/IMYHHM KpUTEPHAM T'PABATALMOHHHX BOJH.
BoZBIEHCTBO BTHX KDUTepHEB OKA3HBaeTCA (B cilydae OyCTOroO
NpOCTPAHCTBA) BHPASHMHME B TepMEHax kaaccmjuramms [leTpoea,
MH Xe OyIZeM MCXONUTh M3 NpejcTapaswileiics Ham donee ecTRCT-
BeHHOIt ¥ ouYeHb OaAM3Koll raaccufuxaum#: A.3.[[eTpPOB ODOBONMT
rnaccuf@aramo 00 COGCTBEHHHM 3HAUYEHHAM MATDADH /-, y Y
Hac ®e KAaccu(uranEs — OO YUCAY IJIOCKHX BOMH, B Bnﬁé KOMIIO~
BHIME KOTODHX MOXHO IODEICTABHTE NAHHYD MATDHIY F 2 .

Tak, Op¥ onpefelleHEM I'DABMTAIMOHHOR BOJHH, Kak Taroit,
B KOTODO#t Bce VHBapMaHTH odpamanTcd B O, MH OPUXORMM K TH-
mam /V u /[ . Tpu sroM Tum /)~ 9TO THN OAOCKOR BOJEH,
a Tn JZT , KOTOpHlf MHOIMMH &BTOpaM¥ OTHOCHTCHA K npocTreft—
m¥M BORHOBHM THIIAM, OKASHPAeTCHA CaMHM YIaleHHHM OT TyOa
Ojockoft BOAHH: MMEHHO, NOje THOA QZT MOXHO B Kaxmo#t Touke
OpeXCTaBATH B BEJE CylepOosWNUK He MeHee 4YeTHDeX HAOCKHX
BOIH, B TO BpeMd KaK IIofe ADGOTO APyToro THOA — B BENe Cynep-
no3KmEA He O6oneée TDEX.

TlokaxeM, KaKk CB3aHa Halla KAacCHWKamEs C Kilaccujuramd-
elt llerpova. TEnN maocKO# BOJHH -~ 3TO THN N , B BEIE KOMIO—~
SEIME JBYX IMOCKEX BOJIH DEACTABUMH DelleHAd THIA I, ([¢c

oy = py =0 [15] ) mpmuém ® sTOM Ciyuae pasoOeH¥e Ha
IB6 BOAHH ONHOSHAUHO. Pemenus TEmoB I # [) (mo me [, )
MOXHO NpDeJICTABMTL B BHNe CYMMH TDEX HOAOCKEX BONH, IpeNCTaB—
JeH¥e HeOMHO3HAYHO (CONep®UT IBA CBOGOZHHX NapaMerpa, @
MOXHO SaXaTh KB& JOMOAHHTEABHHX YC/OBHA), B IPOCTDEHCTBA
runa I/l wHe pasnoxuM B cymMy TpEX BOIH, HO DDENCTaBEMH B
BENE CyMMH YeTHpeX. B Tepuwmax mupapmanToB (cM.§ 1) mpem-
CTABHMOCTH B BENe CyMmMH xByX BonH coormercTsyer C = D =
=0, A #.0, deTup8x WaA®W omHOi ~ A = B=C=D =
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=OX). lIpEBeReHHHIt aHANNS IOKA3HBAET, YTO ANGYD OADY

C E 4 » ﬂ%ﬁx ), T.e. INGO# TeHSOp KOHJODMHOR KDWBH3HH
MOZHO égqn'ra'rs ONHOBHM DemeHHeM.,

OKBHBAJIGHTHO B NyCTOM IPOCTPAHCTBE KDHTEeDHA JHXHepORH-
w ( [I], § 2 ra.6), MagmGaesoft ( [T11§ 3 rn.8), ommoxsamr
B TOYHOGTH HOAS THOA » KpETODME 3emsManosa (§ I ra.7
[_I] ) - Bce moad TEmA // , KpOME IBYX BHIGACHHHX CHMMe T DI~
HHX MeTpuK; BTopo# wpurepmit Beas (§ 4 ra.5 [I] ), sxeumanenr-
maft kpurepuam Maspy w Cmurxa (§ 4 ra.8 [I] ) = Ade (§ 5
r1.9 [I] ), ommcHBaeT mpocTpaicTea TEmoB /V w » B BTOpOiA
kpuTepnt [lupan#, SKPMBAJEHTHH IepBOMy KDHTEDHD bBejasg M KpHE-—
Tepap Jedere ( [I] , § 2 rn.4, § 2 r1.5 ¥ § I ™2.8) — THmOB
O, V' = /] . Kpurepuft Synpa-Jdesura (§ 2 ra.8 [1] ) omacu-
BaeT TONBKO KOHHOPMHO-IAMOCKHE NPOCTDAHCTBA B B ciaydae (I)
TPYBHANH3YETCH,

lonaTse miocko# Boawy mo Kymgry (§ 3 ra.9 /I] ) - rum
/V n Il » IDE 3TOM B /MHe#HOM IDHOINHXCHER 5( = const ,
T.e. mAg tama /| nonydaeTcs OCHYHAA NioCKad BoaHa. Cdepw-
9eckEM BojaHaM B cmucze § 2 ra.9 [I] coormeTcTByDT B AEHeiHOM
npuGamxeHEE (mocie HOXXONANEero HpeoGpasSOBaHBS Jopenna, ecan
HOKINIUTh HeQW3@YecKAE caydait HCTOUHEKA NBEXYHET'OCH CO CBRPX—
cBeTOBO! cKOpoCTED) BonEH £ . , Tme = €(r) w I - pa-
I¥anbHag KOOpAWHATA,

IOCKOABKY MH OI'DAHAIMAHCH AMHE#HHM NDEGAEXSHHEM, TO BCe
KOMITOHEHTH TeH30pa Befnsd MOXHO CUHTATH XDOHOMETDWYECKH HH~
BADHAHTHHME, ¥ XPOHOMETDHYECKM HHBADUAHTHHE OIDeIeNeHES
( LI] r1.I2) Rme JamT HEYETO HOBOTO B HANeM HPEGARXCHEH.

IpEraroxenume 2
Boccranosnenue Ea\[g H H«ﬁ mo Uy
’ /4

e

BmecTo E—o«/g i [HL(/g PACCMOT DEM Eﬁ , & BMECTO

ML)- ~ BPMUTOBY ‘MaT BRIy

Bd - EK[//—;* (25)
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B cuay (II) ee KOMIOHOHTH MOXHO BHDA3ETh 9epes 4

C
1

B..=3%0ds~ “é *eEpy Moy
0OOpaTHO, ecl¥M MH 3SHaeM

, TO 73 ee clena MOXHO
gaftrn U, , B3 ee MHUMOR txac ¥ %3 BemecT-

BeHHOR% - U _,5 » TGK UTO sa;mme fﬂr"ﬁf pimyﬁ B —

MOXHO B HEKOTODOM KOMIZAEKCHOM OPTOHODMMDOBAHHOM Casuce HpH-
BECTH K BHLY

lB Z 1 .o<7A?7/g* (Im 1A=O) (27)
A=1

Ins Toro, 9TOCH ZIL-- c M =0 IIOpPOXFANOCE HexoTopoh

mapodt ( [F_, , [ ﬂaﬁ ), He OGXOXEMO ¥ JIOCTATOHO, ITOOH
coo-rBeTcTn GHZa TOAOXETEABHO OmpeleleHa
( Ay = 0%’) u :mégo BHITOJHAETCS HePABEHCTBO TPEYTONBHH—

(\YT F} Ai“@*@ (28)

azéo A ,-16 /1;21 Ay, Ay # A, . Tips 5TOM BOSMOXHH Cie~
Jynmee cnyqan (OTMETHM, 9TO KAACCHIWKSIMA TOHI0DOB [(, k
N0 CTemeHH ONEOSHATHOCTE BOCCTAHOBAGHER [ . ., X [HZ
TeCHO CBASAHHOR ¢ THNOM B cMHCAe IleTpoma coowne'ro'naynmero

nape ( Ea(/g .H]/E ) TeHsopa Cy/{g )e

OmHAKO, ®TO COBCeM JpyTas KlacCEQErRamMs, TaK KaKk y
A.3.IeTpopa - KiacoBERAIMS B TePMHHaX HAIDAXEHHOCTH IOAA,
a y HaC - B TepMEHHax SHEPTWH. JTO CBASAHO C TeM, 4TO A.3.Jer~
DOB MHTEDeCOBAJACHA B OCHOBHOM IPOETDARHCTBAMHN, NONyCKAaKIMMHA
TDYUIy CHEMMETDEHM, MH X¢ 3aHNMAEMCS HCCAeJOBaHHEM cAa0HX BOAH
KpUBMSHH (KOTOpHe, Boodme rOBOpA, TAROR IDyNOH He JAOOyCKAa-
PT) C TOYKM SpEeHHS BX SHEIIeTEYECKHX XapaKTeDHCTHK. -

XJ OTCOLA CAGHyeT, 4To / a)""/ <c .

xx) Caydam, pasinpiapmEecs NepeCcTaHOBKOR /7_ 4, owETa-
OTCS 32 ONFH.
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I, Bee 2,4 PasSANYHN, OTAMYEH or O B B (28) cTporme
HepaBeHoTBa (9TO odmmt cayuaft). Torga cymecTBynr (¢ TOU-
HOCTBED JIO 38MEHH /\4 —’/"‘A U)() (¢ 9’) . COOTBOTCTEyMDMHe# Iy—
ABHOMY ITOBODOTY )) B TO"IHOOTE zBa madopa (M4, Mo, M3 )

TAKEX, "“"\Z/"A =0 =& //n///’z= Ay ®
CoorBeTcTBYNMER TEH30D Cf/ k¢ - tmma I,

B cayuae U o)y =0 NACKpeTHad HEONRO3HAYHOCTE /4,4, "’/‘4
mseeT npocTot usmieckmt CMHOA: DTO 3aMeHA ﬁ —> f
H.z—~~ H., . re. [ -onepamma (o>

2.Bce 2,4 Pa3ANYHH, OTAWYHH OT O H Jﬂi = \Ui+
;\ 3 . BoceranoBaeHEe ~ m0 fopmyne (29), NPOCTPAHCTEO -
THnA I, zmcxpe'ruoﬁ Heonpele1€HHOCTE HeT,

3. A, =0, Torma HeDABEHCTBO TDEYTOIBHEKA BilEUeT
?& = Az . Boimomu IBa peleHES: TMDa // B RAHOHHYEC—
KOM 0asuce ¥ THOA Ia_. ( I ¢ omguM HS COGCTBEHHHX
gyncea, paBHEM O). JODOAHHTeABHAR HeONpeNeAeHHOCTE: BOSHHKA-
eT H3~38 HeONHOZHAYHOCTH B Budope op’*roaopamponannoro dasnoa
B IDOCTpDAHCTBE, HATAHyTOM Ha 70" ﬂ)“

4.1, +0, Ay =4 j’?‘ﬂ ﬁz+@
.'[Incxpemoﬁ HBOJ[HOBH&"IHOGTH HeT; HeOAHOSHAYHOCTH, KAK H B 3
B BHOOpe OpToGasHca B NDOCTPAHCTRE, HATAHYTOM Ha g)

?:"l'D"'< upn 1 £ /1 F BO BCeM IDPOCTPAHOTBE — HODH
A= /1 ;[5. k¢ = mama I, ¢ [ o + %£/=
j _
/"(2; 7 ‘/531 °

5. A, 40, =2y, =2, +V AL . Home
onpeneme'rca ¢ TOYHOCTHD JHO (8) n aMeeT THOD /) .

6, ’\4 = I6 L;/_g , Ao # As Ay # 0, Toae ompeze-
AfeTCA OHMHO3HAYHO C 'rounoc'rbn mo (8) m mmeeT THO j[ B Ga~
3HCe s

7. /14_=O /11_16/1/7 . &,4,1 (T.e. 1L_;l =
=0, /l #0). Ione OnpexeAfeTCA OIHOSHAWHO C TOYHOCTEN KO Iy-
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aJlBHOI'0 NOBOpPOTA, KOTODHE B JAHHOM cnyqa(g OBONHUTCS K ITOBODO-
X

TY B IVIOCKOCTH HaTauyTol Ha }J) B g . Hone - tma /~

B COBOAJAeT ¢ MOHOXPOMATHYECKOR maockoit BOaHOM,.

. OrMeTHM, 4YTO HyaibHHHE HOBOPOT, KBK ¥ B 3JI6KTDONWHAMEKE
[IGJ npepeTasageT co0oi BpameHme TOTXAa ¥ TOABKO TOrAa, KOI-
e [_, u [H.s cosmamapr ¢ MoHoxpomaTEYeckoft miocKoh
BosiHO#, OTCyTOTBEE 'IMCKpeTHO# HeonpenelEHHOCTH P HEKOTODHX
anreCpaddYecKd cHeHEAABLHHX THIAX CBA3aHO ¢ Teopemolt DBead [’7],
COTJIACHO XKOTOpPOR AR 9TEX THIIOB BO BCEX CHCTEMAX OTOUETA

U/ ¥, 3HAYET, OpeJCTABJAEHHE, B KOTOPOM Iepexox

ZE;:,;;, = B ? g d/g =l ”—[7 He MeHSA OH Z(y ’

/5 g
orcyrereyeT. / 7
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