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1. K ~CTOP~~ BOnPOCA 

B 3~HWTe~HOBO~ TeOplitlit rpaBiitTa41itlit (3Tr) lit3-3a Toro, YTO 6bln 

noTepHH TeH3op a~litHHO~ Ae~opMa41itlit, Ha npoTH~eHiitlit ceMiitAeCHTiit 

neT ocTasanacb HepeweHHO~ npooneMa aHeprlitlit rpaslitTa41itOHHoro 

nonH. 
B 1963 rOAY MHe coseTosan 3aHHTbCH aTo~ npooneMo~ ~.~.6no

XIitH4eB, nonaraH, YTO MeTOAbl, pa3BiitTble B 3awlitweHHO~ MHOIQ TOrAa 

AlitCCepTa41itlit Ha COiitCKaHiite AOKTOpa ~lit31itKO-MaTeMaTiitYeCKiitX HayK, 

noMoryT Ha~Tiit KniQY K peweHiitiQ npOoneMbl. B AlitccepTa41itlit paccMoT

peHo noBeAeHiite ra3a 6onb4MaHa a ycnoslitHX o6we~ Teoplitlit OTHoclit

TenbHOCTiit (OTO). Pe3ynbTaTbl AlitCCepTa41itlit, 5nlit3Kiite K npooneMe 

aHeprlitlit, onyonlitKosaHbl s 11- 91 . CoseT MHe nplitwencH no Aywe, litOO 

S HaMeYeHHO~ MHOIQ AnH CeOH nporpaMMe litCCneAOSaHiit~ CTOHn Son

poe o HepenHTiitSiitCTCKOM npeAenbHOM nepexoAe s OTO, rAe y~e Tor

Aa BblplitCOBbiBanacb AnH MeHH HeOOXOAiitMOCTb SSeAeHiitH ABYX CSH3-

HOCTe~. 

B TO sreMH Onlit~e SCeX K peweHiitiQ npooneMbl CTOHnlit 

B.A.<lloK ' 10- 11, H.Po3eH 112- 131 lit A.nananeTpy ' 141 . OcHOSHaH litAeH 

s aTiitX paooTax - "norpy~eHiite" rpaslitTa41itOHHoro nonH s MlitP MlitH

KoscKoro, OCHOSHO~ MeTOA - OlitMeTPiitYeCKiit~ ~OpManlit3M. 3Ta litAeH 

Oblna nOAAep~aHa 3i;;HwTei;;HOM ' 15- 18/ lit naynlit·1161 . 0AHaKO no a To

My nosoAY 3i;;HwTe~H He cocnancH Aa~e Ha csoero yYeHiitKa H.Po-

3eHa. 3TO MO~HO OObHCHiitTb, sepOHTHO, TeM, YTO y~e S pa5o-

Tax117-l8/ no cnaooMy rpaslitTa41itOHHOMY noniQ oH caM ~aKTiitYecKiit 
SbiASiitran litAeiQ o no rpy~eHiitlit. LITo AO MeToAa, TO lit OlitMeTplitYeCKiit~ 

~opManlit3M y~e Obln lit3secTeH, lit He TonbKO MaTeMaTiitKaM , HO lit 

~lit31itKaM'' 19 , a s Teoplitlit cnaooro rpaslitTa41itOHHoro nonH HanlitYiite 

ABYX MeTplitK OYeSiitAHO. 
OocyAiits npooneMy c ~.~.6noxlitH4eBbiM, a TaK~e lit c A.3.neTpo

S~>M, H nplitwen TOrAa K SbiSOAY, YTO S paOOTax 110- 141 Ha Oa3e 

OTO c~opMynlitposaHa TeoplitH ocTposHo~ clitcTeMbl, HO so3MO~HOCTiit 

OTO aTiitM OTHIQAb He litCYepn~saiQTCH. HapHAY c npo6neMo~ aHeprlitlit 

a OTO MHe npeACTasnHnlitCb litHTe~eCHbiMiit sonpocbl nplitMeHeHiitH reo

MeTpl!tlit nooayescKoro K OTO 120- 41 , sonpocbl cornacosaHiitH KBaH

Tosoi;; TeOPiitlit c OTO 125 - 261 , sonpoCbl eAiitHO~ Teoplitlit nonH 3~H
WTei;;Ha1271 , a TaK~e lit s~eynoMHHYTbli;; sonpoc o HepenHTiitSiitCT

CKOM npeAenbHOM nepexoAe /20-24/ . 
CnoKoi;;Hbl~ XOA Moei;; paooTbl Obln npepsaH s csH~Iit c AlitCKycclite~, 

HaYaTo~ A.A.noryHos~M c COTPYAHiitKaMiit 128 - 321 lit nOAAep~aHHO~ 
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n.,ll.Ci1aAf,eesbiM 1331 .K TOMY speMeH~ no~s~n~Cb TaK>He pa5oTbl WeHa, 
~o 134-3 ~ B~TTeHa/38/. B 1982 rDAY H.H.6oron~5os o5paT~n MOe 
BH~MaH~e Ha He05XOA~MOCTb pa3o5paTbC~ C npo5neMO~ 3Hepr~~ 8 
OTO cTporo MaTeMaT~yecK~. Yepe3 nonTopa rot~a ~ t~an npet~sap~
TenbHbl~ OTBeT Ha TaKy~ noCTaHOBKY 3aAa4~ 1371 . B PRAe pa-
5oT 138-431 paccMoTpeHbl cs~3aHHble c 3T~M TPYAHble sonpocbl Teo
P~~ OTHOC~TenbHOCT~. 

0Ka3anocb, 4TO s 3TI c caMoro HaYana 5b1Jl noTep~H sa>HHbl~ 
reoMeTp~4eCKV1~ 05beKT - <jJOHOBa~ CB~3HOCTb, KOTOpaf! BMeCTe C 
MeTp~4eCK~M TeH30pOM KaK pa3 ~ onpet~enf!eT nnOTHOCTb 3Hepr~~ 
rpas~Ta4VIOHHoro nonR B OTO. 3Ta noTepR 5blna 3aMelljeHa ncesfo
TeH30pHo~ cy5KynbTypo~, AOCT~rwe~ csoero no TonKa s pa5oTe 1 31 
PoeT nceBAOTeH30pHo~ cy5KynbTypbl noCTasvm noA COMHeH~e B03MO>H
HOCT~ TeH30pHO~ KynbTYPbl, AnR pea5~n~Ta~~~ KOTOPO~ He05XOA~MO 
5blno nocTpo~Tb reoMeTp~YecKy~ Teop~~ rpas~Ta~~~ ( ITI), ~en~
KOM OCHOBaHHy~ Ha TeH30pHOM aHanV!3e. 

nceBAOTeH30pHaR cy5KynbTypa B03H~Kna ~ pa3B~nacb B pe3ynb
TaTe Henpas~nbHOro o5palljeHV!R c reoMeTp~yecK~M o5beKTOM, Ha3bl
saeMb~ s TeH30PHOM aHan~3e a<jJ<jl~HHO~ CBR3HOCTb~. losopRT, 4TO 
Ha N-MepHOM MHOr005pa3~~ 3aAaHa a<jJ<jl~HHaR CBR3HOCTb 1, ecnV! 
B Ka>HAO~ KOOpA~HaTHO~ KapTe x1 , ... , xN 3aAaHbl N3 ee KOMnOHeHT 
1• , KOTOpble np~ nepexot~e K Apyro~ KapTe x1 , ... , iN s To~ o5-
n"a0CT~ MHoroo5pa3111R, rt~e o5e KapTbl npii1MeH111Mbl, npeo5pa3y~TCR 
no npas111ny 

·-· ax 
-.-b-. 
ax 

(1) 

,llnR KpaTKOCTII1 TaKO~ 05beKT Ha3biBaeM npOCTO CBR3HOCTb~. C no
MOI!jb~ CBR3HOCTII1 5epeTCR KOBapll1aHTHaR npo~3BOAHaR 111 onpet~en~
eTCR napannenbHbl~ nepeHoc TeH30pHbiX o5beKTOB. W~poKo 1113secT
HbiM npii1MepoM CBR3HOCTII1 RBnReTC~ CBR3HOCTb Kp~CTO<jJ<jlenR 

( 2) 

3aAaBaeMaR HeBblpO>HAeHHbiM CII1MMeTpii14HbiM TeH30pOM gab V1 o5paTHbiM 
TeH30pOM gab. 6onee npOCTbiM npV!MepOM RBn~eTC~ np~MII1TII1BHaR 
CBR3HOCTb, TeH30p Kpy4eHV!R 111 TeH30p Kp~BII13Hbl KOTOpO~ 05a pas
Hbl Hyn~. B o5UjeM cnyYae TeH30p Kpy4eHII1R paseH 

( 3) 

a TeH3op KP~B1113Hbl paseH 

R• ~a,. -a,. +,.,. _,., .. 
mnb m nb n mb ms nb ns mb (4) 
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Ecn~ cs~3HOCTb np~M~T~BHa, TO a HeKoTopoi'l KapTe ~ 1 , .•• , ~ N 

see ee KOMnOHeHTbl paSHbl HyniO, TaK "'TO 8 COOTBeTCTB~~ C 3aKOHOM 

npeo5pa3osaH~~ (1) a npo~3BOnbHOi'1 KapTe x
1

, ••• , xN ee KOMnoHeH

Tbl paBHbl 

2 a a x (5) 

np~M~T~BHa~ C8~3HOCTb onpeAen~eT KapTy~l, ... , ~N He OAH03HaYHO, 

a C TOYHOCTbiO AO nii!Hei'1HbiX npeo6pa30BaH~i'1 

=ta a--b a 
x =Abx +B. (6) 

3TO 3HaY~T, YTO np~M~T~BHa~ C8~3HOCTb 3aAaeT Ha MHOroo6pa3~~ 

a¢¢~HHYIO reoMeTp~IO. B cnyyae cs~3HOCT~ Kp~cTo¢¢en~ (2) TeH30P 

KpyYeH~~ (3) paseH HyniO, HO TeH30p Kp~81113Hbl (4) He 06~3aTenb

HO paseH Hyn10. Ecn~ sce-TaKI/1 OH paseH Hyn10, TO 8 HeKOTOpoi'l 

KapTe J1 1 , •.. , xN KOMnOHeHTbl TeH30pa, onpeAen~10111ero C8~3HOCTb 
(2), nOCTO~HHbl. 3TO 3HaY~T, YTO TaKOi't TeH30p 3aAaeT Ha MHoro

o6pa3~~ esKn~Aosy 111n~ ncesAoesKn~AOBY reoMeTp~IO. Ho s TaKoM 

cnyYae Bblpa>KeH~~ ( 2) ~ ( 5) cosnaAaiOT. BoT noYeMy npli1M~T~BHYIO 

C8~3HOCTb HexopOWO Ha3biBaTb esKn~AOBOi't: OHa 8 paBHOi't Mepe ~ 

nceBAOeBKn~AOBa. 

Y>Ke BBeAeH~e a OTO npli1M~Tii1BHoi'1 CB~3HOCT~ a KaYeCTBe ~oHa 

Aano HaM B03MO>KHOCTb He np~6eraTb K ycnyraM KaKOi'l 6bl TO H~ 

6blno cy6KynbTYPbl. Co6CTBeHHO, 3T~M MO>KHO 6blno ~ orpaHI!1Y~Tbc~, 

ecn~ 6bl Mbl no>Kenan~ ~ccneAoBaTb rpas~Tal.ji!10HHble non~ TonbKO Ha 

TaK~X MHOr006pa3111~X, KOTOpble AOnycKaiOT BBeAeHI!1e np~M~Tii1BHOi'1 

CB~3HOCT~, Aa K TOMY >Ke, ecn~ 6bl Mbl no>Kenan~ He ~3BneKaTb H~

KaKOi't nonb3bl 1113 sap~ai.11!10HHoro ~CYI!1cneH~~. 

0AHaKO aBTOp TaK~X >KenaH~i'\ He ~Men, ~ eMy nrli1wnOCb BBeCTI/1 

Henp~M~Tii1BHYIO ~oHosy10 CB~3HOCTb 6e3 KpyYeH~~ ' 4 - 47 / , YTO 3KBI!1-

saneHTHO BBAeHI/110 TeH30pa a¢¢~HHOi'1 Ae~opMal.jl/1~, paBHOMY pa3HO

CT~ 

a ...... a a 
P =r -r mn mn mn ' ( 7) 

rAe r~n - ~OHOBa~ CB~3HOCTb 6e3 KpyYeH~~' l"d:n - CB~3HOCTb Kp~
CTo¢¢en~ (2), onpeAen~eMa~ rpaB~Tal.j~OHHO-MeTp~YeCK~M TeH30pOM 

gab. TaK Ha 6a3e 3Tr 6b1na noCTpoeHa reoMeTp~YecKa~ Teop1!1~ 

rpaB~Tal.j~l/1 ( rTr), B KOTOpoi'\ BCe ~~3~YeCKI!1e 06beKTbl npeACTaB

n~IOTC~ 06beKTaM~ reoMeTpli1YeCK~M~. 

B YaCTHOCT~, ~oHosa~ cs~3HOCTb MO>KeT 6b1Tb ~ npli1M~T~BHOi'1. 

3TO OYeHb orpaH~Y~BaeT TOnonor~IO MHOroo6pa3~~: OHO AOn>KHO 
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ObiTb Km1!jxjJopAOBbiM, TO eCTb AOnH<HO nOKpbiBaTbC~ aTnacoM, COCTO~
Ilji/IM 1113 niiiHei'iHO CKneeHHbiX KOOPAIIIHaTHbiX KapT. noH~THO, ~TO npo
CTOe, TO eCTb noKpbiBaeMoe OAHOi'i eAI/IHCTBeHHOi'i KapTOi'i, MHOrO
o6pa3111e Kniii¢$OPAOBO. Ho BOT IIIHTepecHoe npOTIIIBOnOCTaBneHI!Ie: 
AByMepHbl~ TOP - MHoroo6paJI/Ie Kniii¢$OPAOBO, a ABYMepHa~ CQJepa -
HeKniiiQJQJOPAOBO. 

Mb1 orpaHIII~IIIniiiCb cny~aeM, KOrAa TeH30p Kpy~eHI/I~ QJOHOBOi'i 
CB~3HOCTIII paBeH Hyn~, ~TOO~ He I/IMeTb cpaay Aena ellje Ill C Hepe
WeHH~III sonpocaMIII eAIIIHOi'i Teop111111 non~ 3iiiHWTeiiiHa. HepeweHHbiX so
npocos XBaTaeT Ill B TeOpl/ll/l ~IIICTO rpaBI/ITal.IIIIOHHOro non~ B BaKyy
Me, KOTOpOe Mbl norpyH<aeM B npoCTpaHCTBO a¢$111HHOi'i CB~3HOCTIII 
1Se3 Kpy~eHI/I~. nocneAHee 3KBIIIBaneHTH0 TOMY, ~TO Mbl C~I/ITaeM TeH-
30p a¢$1/iHHOiil AeQJopMal.lllllll (7) CIIIMMeTpiii~HbiM no ABYM HlolH<HIIIM JHa~
KaM. B Hal!lsaH<Hei'iweM ~aCTHOM cny~ae ~ norpyH<aeM rpaBIIITal.IIIIOH
Hoe none B a¢$1/iHHOe npOCTpaHCTBO. noA 3TOT cny~ai'i nOAXOA~T 
KaK BbiWeynoM~HYTble paOOTbl B.A. ll>oKa, H. PoaeHa Ill A. nananeTpy, 
TaK 111 HeAaBHI!Ie paooTbl A.A.noryHosa c coTPYAHIIIKaMI!I 148 - 511 

2. OCHOBbl rEOMETPV1YECKO~ TEOPV1V1 rPABV1TAl(V1V1 

Ha nepeAHIIIi'i nnaH BbiABIIIraeM ABa TeHaopHbiX non~: 

Ill pa = p•. 
mn nm (8) 

OnpeAeni!ITenb g MaTpllll.lbl gab He paBeH Hyn~. no TeH30pHOMY non~ 
gab onpeAen~eM CB~JHOCTb Kp111cTo¢$en~ (2) 111, np111sneKaR TeHaop
Hoe none pa , BBOAIIIM QJOHOB~ CB~3HOCTb mn 

r:·=r"+P'. mn mn mn (9) 

lln~ Bbi~CHeHIII~ BOnpoca, He06XOAIIIMO nlll BBOAIIITb B 3Tr none P:n , 
HeT HYH<Abl B KOHKpeTHbiX npeACTaBneHI/I~X 0 CTpOeHI/IIII BelljeCTBa, 
Ill Mbl 6yAeM paCCMaTpiiiBaTb 3AeCb rpaBI/ITal.IIIIOHHOe none B BaKyyMe. 
B cooTBeTCTBIIIIII c 3TIIIM Aei'icTBI!Ie rpasiiiTal.IIIIOHHOro non~ aaAaeM 
B BIIIAe 

& = r fdv. 

rAe £ - CKan~p, paBHbliil 

dV - aneMeHT o6beMa MHoroo6paal!l~, paBHbliil 

dV = .dx\u/dx3dx4
, • =v'T"iii, 

4 

( 10) 

( 11) 

( 12) 



Pmn - TeH3op, paBHbl~ 

p ~ p• p b - p• p •. 
mn mb an as mn ( 13) 

YpaaHeH~~ rpaa~Tal\~OHHO ro non~ nonyYaeM ~3 aap~al\~OHHbtX ycno
a~~ 

B& = 0, 

YpaaHeH~~ rpaa~Tal\~OHHoro non~ B aaKyyMe TaKOBbt: 

VPa=P +
2
1 (VP +VP), a ron mn m n n m 

rAe \7 a- KOBap~aHTHa~ np0~3BOAHa~ CO CB~3HOCTbiO (2), 

p = p'. 
a as 

(14) 

(15) 

(16) 

TeH30p :aHepr~~ rpaB~Tal\~OHHoro non~, noCTpoeHHbt~ no o6pa3L\Y 
11 nceB,ll,OTeH3opa 11 3111HwTeii1Hal 45/ , paseH 

&b• = (Pa - P a•)<!>mn- £a• ron m n b b' 

rAe 
""mn msfP nspm P mn 
"'a = g as + g as - a g • 

nocneAH~~ TeH30p MO~HO 3an~CaTb B B~Ae 
mn ...... mn 

<I> =(V -P)g, a a a 

rAe Va- KOBap~aHTHa~ np0~3BOAHa~ CO CB~3HOCTbiO (9). 

3. CnPABKA 0 CB~3HOCT~X 

(17) 

(18) 

(19) 

l\n~ n10~0r0 TeH30pHoro non~ pa3HOCTb KOBap~aHTHbiX np0~3BOA
HbiX Vm ~ Vm ~Bn~eTc~ 6~n~He~Ho~ <jJopMo~ oT TeH3opa aljxjl~HHO~ 
Ae<jJopMal\~~ ~ A~ljxjlepeHL\~PYeMoro TeH3opa. Hanp~Mep, An~ seKTop
Horo ~ KOBeKTOpHoro none~ 

...... a a a n 
V T -V T = P T , m m mn 

V T -V T 
m n m n 

a 
= p T 

mn a 
(20) 

B YaCTHOCT~,An~ TeH3opa aljxjl~HHO~ Ae<jJopMal\~~ 3Ta pa3HOCTb ~s
n~eTc~ KBaApaT~YHO~ QJOpMO~ 

v p• - v p• = p' p• + p• p. - p• p' . 
m nb m nb mn sb mb ns ms nb ( 21) 
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~nH nnoTHOCT~ o6beMa (12) sepHO paseHcTso 

Vf-Vf=Pl, • • • (22) 

a TaK KaK V,< = 0, TO (Va + P, )< = 0. no3TOMY AnH mo6oro TeH-
30PHOrO nonH T sepHo paseHcTso 

dV -P)T~V(<T). a a a (23) 

~H n~ooro seKTOpHoro nonH Tk cnpaseAn~s~ paseHcTea 
~ k k -1 k 

(Vk- Pk)T ~ VkT ~ < ak{<T). (24) 

3T~ paseHCTBa ~HTepeCHbl B CBH3~ C ~HTerpanbHO~ TeopeMO~ raycca. 
ToT ~aKT, 4TO TeH30P (18) paseH TeH30py (19), cneAyeT ~3 

TOrO, YTO 

..... mn mn Pm sn pn ms 
Vag -Vag = as g + as g ' 

~ ~3 Toro, YTO v gmn = 0 . 
• PaBHbiM o6pa30M ~3 TO ro, YTO " g = v a mn 

• s -v g ~ P g + P g • 
a. mn a.m sn an ms 

(25) 

0, cneAyeT paseHCTBO 

(26) 

OTC~Aa ~ ~3 ycnos~~ c~MMeTp~~ (8) nonyYaeTcH cneAyiOI!lee Bblpa>Ke
H~e AnH TeH30pa a~~HHO~ Ae~OpMa~~~ 

a 1 as "" 
pmn ~- 2 g (V m gsn + V n g sm- V s gmn) • 

~3 (2) ~ (8) cneA~T paseHcTsa 

s• = 0. s• ~ 0. 
mn mn 

a TaK>Ke ~ paeeHCTBa 

Umn= 0 • Omn= ampn- ~npm' 

u ~it ' 
mn mns 

~ ~. 

U -R mn mns• 

( 27) 

(28) 

(29) 

(30) 

HapHAY c oYeB~AHO~ aHT~c~MMeTp~e~ no neps~M ABYM H~>KH~M 
~HAeKCaM, TeH30P KPII1B~3Hbl o6naAaeT ABYMH cneAYIOIJl~MI/1 CBO~CT
BaM~: 
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-a ..... a ..... a 
Rmnb + Rbmn + Rnbm = O' (31) 

(32) 

nocneAH~e ABe <jlopMynbl ocTaiOTC~ npas~nbHbiM~ ~ nocne Toro, KaK 
s H~x cTepeTb see "ranoYK~". ~3 (31) cneAyeT, 'ITO csepTK~ 
(30) paBHbl 

n ~R -R n ~R -R mn nm mn' mn nm mn' 

s R- -s R ~R , ~R • 
mn smn mn smn 

~3 ( 3Z) , a paBHbiM o6pa30M, ~ ~3 ( 29) cneAYeT, 'ITO 

akn +8 n d n ~o. 
mn n km m nk 

(33) 

(34) 

(35) 

BB~AY (28) onepa4~~ Vmn = VmVn- VnV, B np~MeHeH~~ K nl06o
MY TeH3opHoMy non10 AaeT 6~n~He~HYIO <jlopMy oT TeH3opa KP~B~3Hbl 
~ OT A~<P<!JepeH4~pyeMoro TeH30pg, TY ~e caMyiO,O KOTOPO~ wna 
Bbllle pe'lb no noBOAY onepa4~~ V m - Vm. Hanp~Mep, aHanor~YHO 
(20) ~MeeM 

a aHanor~YHO (25) ~MeeM 

ab_Ra sb Rb gas 
Vmng - mnf' + mns · 

~3 Toro, 'ITO V
0

gab = 0, cneAyeT, 
(37) pasHa Hyn10. 3Ha'I~T,TeH30p 

Rab ~Ra gsb 
mn mns 

(36) 

(37) 

'ITO neea~ YaCTb paseHcTea 

(38) 

aHT~C~MMeTp~'leH He TOnbKO no H~~H~M, HO ~ no sepXH~M ~HAeK
CaM. 

BB~AY (28) 3aKOH ~3MeHeH~~ TeH3opa Kp~B~3Hbl np~ nepexoAe 
OT OAHO~ C8~3HOCT~ K Apyro~ 1521 MO~HO 3an~CaTb 8 ABYX Bap~
aHTaX 

Ra _ R a ~ pa _ Pa + p a 
mob mob V n mb V m nb mob' (39) 

(40) 
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p• ~ p' p• - p' p. 0 

mnb mb sn nb sm 
(41) 

CneAoBaTenbHO, ypasHeH~~ rpaB~Ta~~OHHoro non~ (15) MO~HO 
3an~caTb e~e s ABYX sap~aHTax 

..., a 1 .... """ v P ~ - cv P + v P l - P . 
a mn 2 m n n m mn 

1 -R ~-CR +R ). 
mn 2 mn nm 

4. nP~H~~n COOTBETCTB~H B ITI 

(42) 

(43) 

CornacHo np~H~~ny cooTBeTCTB~~ Hosa~ Teop~~ np~ onpeAeneH
HbiX ycnos~~X AOn~Ha nepeXOA~Tb B CTapyl<l. TaK, Hanp~Mep, KOrAa 
KOHCTaHTa no5a4eBCKOrO CTpeM~TC~ K 6eCKOHe4HOCT~, reOMeTp~~ 

no5a4eBCKOrO nepeXOA~T B reOMeTp~l<l EBKn~Aa; KOrAa KOHCTaHTa 
nnaHKa CTpeM~TC~ K Hynl<l, KBaHTOBa~ MeXaH~Ka nepeXOA~T B Knac
C~4eCKYI<l; KOrAa TeH30p Kp~B~3Hbl ( 4) CB~3HOCT~ ( 2) o6pa~aeTc~ 
B Hynb, reoMeTp~~ P~MaHa nepexoA~T s reoMeTp~l<l EsKn~Aa. 

TaK ~ ITI nepeXOA~T B 3TI, KOrAa TeH30P KP~B~3Hbl a• bCB~3-
HOCT~ (9) 06pa~aeTC~ B Hynb, TO eCTb KOrAa mn 

(44) 

B 3TOM cnyYae cornacHo (43) nonyYal<lTC~ ypasHeH~~ 3~HwTe~Ha 

R ~ 0. mn 
(45) 

4TO AO TeH30pa 3Hepr~~ rpaB~Ta~~OHHOrO non~ (17), TO, KaK ~3-

BeCTHO, B cny4ae (44) 06~3aTenbHO Ha~AeTC~ KOOp~HaTHa~ Kap
Ta, B KOTOpO~ BCe KOMnOHeHTb1 QlOHOBO~ CB~3HO!;T~ f~n paBHbl Hy
niO. B TaKO~ KapTe KOBap~aHTHble np0~3BOAHble V a paBH~I<lTC~ 4aCT
HbiM np0~3BOAHbiM a., TeH30p a<jl<jl~HHO~ Ae<jlopMa~~~ (7) paBeH 
P;n =- r;n, a TeH30p ( 17) nepeXOA~T B nceBAOTeH30p 3~HWTe~Ha 

a a a rnn a 
E ~ c- r + r IJ l c a + rbl g - L /Jb. 

b mn m n b 
(46) 

(47) 

s KOTOpb1~ nepexoA~T cKan~p (11). Ae~cTB~e (10) np~ 3TOM nepe
XOA~T s Ae~cTs~e 3~HWTe~Ha 
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E=(LdV. (48) 

B OTJlW·H.,e OT ( 10) ~HTe rpan ( 48) 3aB~C~T OT BbiOOpa KO.OPA~HaT. 
B npo~3sonbHO~ ~e KapTe s cny4ae (44) TeH3op a¢¢~HHO~ Ae¢op

Ma4~~ paseH 

a ~ a a· 2,,,s 
P = _n_x_ 'P 

mn · c-."":-'."-a.p• axmax" 
(49) 

rAe t/J 1 , ... , .pN - CKan~pHble ¢YHKLI~i'l OT x1 
, ... , x N, KOTOpble 

caM~ MoryT cocTaB~Tb KOOPA~HaTHY~ KapTy. TeH3op (49) ~Hsap~aH
TeH OTHOCIIITenbHO a¢$111HHbiX nOACTaHOBOK 

(50) 

a 3TO ~ 03Ha4aeT, 4TO OH onpeAen~eTC~ npiiiMIIIT~BHO~ CB~3HOCTb~, 

K03¢$111l.lllleHTbl KOTOpO~ B Ka~AO~ 1113 KapT, onpeAeneHHbiX nOACTaHOB
KaMIII (50), paBH~ Hyn~. 

5. K BOnPOCY 0 '1 EPHbiX 1\biPAX 

Pa3BIIIBa~ nr, aBTOp Y4~Tb1Ban pe3ynbTaTbl pa6oT
110

-
14

• 
48

-
511

• 

KaK BIIIAHO, s 3TIIIX paooTax npeACTasneHIII~ 3~HWTe~Ha o nplllpoAe 
rpaBIIITal.lllllll He ~posepra~TC~, a YT04H~~TC~. no3TOMY pa3BIIIBae
Mble B H~X Teop~~ HenpaBI!InbHO Ha3biBaTb anbTepHaTIIIBHbiMIII no OTHO
weHIII~ K 3Tr. HaAO CKa3aTb, 4TO Ill CKenTIII4eCKOe OTHOWeH~e aBTO
pOB 3T~x paooT K "4epHbiM AblpaM" cosnaAaeT c 3~HWTe~HoacKIIIM: 

"0CHOBHbiM pe3ynbTaTOM npoBeAeHHOrO ~ccneAOBaHIII~ ~Bn~eTC~ 
4eTKoe noH~MaHI!Ie Toro, 4TO s peanbHOM Mlllpe oTcyTCTBY~T "wsapl.I
WIIInbAOBCK~e CIIIHryn~pHOCT~" ... HaCTO~wee IIICCneAOBaH~e B03HIIIKnO 
~3 A~CKycc~~ asTopa c npo¢eccopoM PooepTcoHoM 111 c AOKTopaMIII 
B. 5aprMaHOM Ill n. 5eprMaHOM 0 MaTeMaTI!I4eCKOM Ill ¢~3~4eCKOM CMbiC
ne wsapl.IWIIInbAOBCKO~ CIIIHryn~pHOCT~. 3Ta npooneMa coaepweHHO 
ecTeCTBeHHo np~sena K sonpocy o TOM, AonycKa~T n~ ¢11131114ecK~e 
MOAenlll cywecTsoaaHIIIe TaKo~ c~HrynRpHocTIII. HacTo~wa~ paooTa 
OTBe4aeT Ha 3TOT BOnpoc OTP~LiaTenbHO" /5S/ . 

CKopee Teop~~ 4epHbiX Ablp cneAyeT Ha3biBaTb no OTHOWeHIII~ K 
3Tr anbTepHaT~BHO~, 4eM Teop~~ rpaBIIITal.llll~ Ha ¢oHe MeTpiiiKIII 
M~HKOBCKoro. 

He C4~Ta~ 00~3aTenbHbiM BBOAIIITb ¢0HOBY~ MeTp~KY, aBTOp TeM 
He MeHee C4~TaeT 00~3aTenbHbiM BBOAIIITb ¢0HOBY~ CB~3HOCTb, a 3a 
He~ ~ TeH30p a¢$111HHO~ Ae¢opMa4~~-
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