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1. B nocneAHee apeMSI BbiWilll'l ABe CTaTbll'l, B KOTOpbiX BbiCKa3bl
aa~TCSI Kpii'ITII'IYeCKII'Ie 3aMeYaHII'ISI no nOBOAY 06biYHO~ TpaKTOBKII'I Teo~ 
pll'lll'l OTHOCII'ITellbHOCTII'I. 

TaK, B CTaTbe 6113TTepa 11'1 rpe6epa 111 OTMeYaeTCSI, YTO o6~e
npii'IHSITbl~ noAXOA ~aKTII'IYeCKII'I Heocy~ecTBII'IM. KaK 11'13BeCTHO, a 3TOM 
nOAXOAe Ha6n~AaTe1lb 3~HWTe~HOBCKOfO Tll'lna C0611'1paeT AaHHble 
o co6biTII'ISIX a npocrpaHcrae 111 apeMeHII'I c noMO~b~ ~enoro ~SIAa 
CII'IHXpOHII'I311'1pOBaHHbiX YaCOB, paBHOMepHO pacnpeA9119HHbiX 8 npo
CTpaHCTBe, YTO TPYAHO peanii'I30BaTb Ha npaKTII'IKe. C Apyro~ cro
poHbl, BTOpO~ Tll'ln penSITII'IBII'ICTCKOfO "Ha611~AaT911SI" 611111~e HaWeMy 
noaceAHeBHOMY onbiTy. TaKo~ Ha6n~AaTenb HaXOAII'ITCSI a onpeAeneH
HOM MeCTe npocTpaHCTBa 11'1 C0611'1paeT II'IH~OpMa~ll'l~ C nOMO~b~ npll'l-
6b1Ba~~II'IX CB9TOBbiX Cll'l rHallOB. 

B crarbe Xll'lnnll'loHa 121 nOAYepKII'IBaeTCSI He3KBII'IBaneHTHOCTb 
06b1YHO~ (CII'IHXPOHHO~) 11'1 HeCII'IHXPOHHO~ II'IHTepnpeTa~ll'l~ T90pll'lll'l OT
HOCII'IT91lbHOCTII'I. 0TMeYaeTCSI, YTO 8 paMKaX TpaAII'I~II'IOHHOfO nOAXOAa 
npii'IXOAII'ITCSI BBOAII'ITb ~II'IKTII'IBHbl9 Bellii'I~II'IHbl, TaKI/19 KaK nOTOK 3Hep
fll'lll'l ~OH flay3 AilS! 06bSICH9HII'ISI npeo6pa30BaHII'ISI MOM9H[a Cll'lll, Ae~
CTBY~II'IX Ha HaXOAS1~11'19CSI 8 paBHOB9CII'III'I Tena, 11'1 HaTSI~9HII'ISI nyaH
Kape AilS! 06bSICH9HII'ISI K03~~11'1~11'19HTa 4/3 y 3119KTpOMarHII'ITHO~ MaC
Cbl 3119KTPOHa. 

3TII'I CTaTbll'l no cy~eCTBY B03Bpa~a~T HaC "Ha HOBOM ypoBHe" 
K TO~ AII'ICKyccll'lll'l, KoropaSI npoxoAII'Ina a 60-x roAax. Pe3Y1lbTaToM 
AII'ICKYCCII'III'I MO~HO CYII'ITaTb BB9A9HII'I9 TaK Ha3biBaeMO~ aCII'IHXPOHHO~ 
~OpMynll'lpOBKII'I/S/*. npaBAa, AO HaCTOSI~ero apeM9HII'I 3TOT nOAXOA 
He nonyYII'IIl WII'IPOKOrO npii'I3HaHII'ISI. 

3A9Cb, OAHaKO, H906XOAII'IMO CA911aTb OTCTynneHI/19. 
YnoMRHyTo~ AII'ICKyccll'lll'l 3HaYII'ITenbHO npeAwecraosana, HO ocra

nacb coaepweHHO He3aMeYeHHO~ craTbSI Kaana 141 , KOTopaSI Kaca
nacb npo6neMbl onpeAeneHII'ISI 3Heprll'lll'l 111 II'IMnynbca 31leKTpoMarHII'ITHo
ro nonS! ABII'I~y~erocR 3neKrpoHa. no-BII'IAII'IMOMy, II'IMeHHo a 3TO~ pa-
6ore snepBble AilS! npeo6pa3oaaHII'ISI 3neMeHTa npocrpaHCTBeHHoro 
o6beMa aMecro npii'IBbiYHoro nopeH~eaa c~aTII'ISI 

dV =dV*(l-{32)1/2 (1) 

*B ee paMKax, Hanpii'IMep, A1111'1Ha ABII'I~y~erocSI crep~HSI 3aAaeTCSI 
pacCTOSIHII'IeM M9~AY H90AHOBp9M9HHbiMII'I (aCII'IHXpOHHbiMII'I) nono~eHII'ISIMII'I 
ero KOH~OB, ~TO 11'1 OTpa~aeT Ha3BaHII'Ie ~OpMynll'lpOBKII'I. 
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6bma npeAno~eHa Apyra~ ~opMyna: 

dV0 = dV0(l-t:J 2)-112 =dVQ'y. (2) 

3AeCb dVb 111 dV0- BpeMeHHble KOMnOHeHTbl 4-BeKTOpa 3neMeHTa 
06beMa dV1 (i = 0,1,2,3) B CI!1CTeMe nOKO~ S* o6beKTa 111 ABIII~e
HI/1111 (S) , dV0 = dV; t:) = V x - CKOPOCTb ABI!1~eHI!1~ S* -ci!1CTeMbl OT
HOCI!1TenbHOS. KaK B111AHO, cornaCHO (2) npocrpaHCTBeHH~~ 06beM 
AB111~y~eroc~ o6beKra AOn~eH B03pacrarb a y pa3, rAe y- no
peH~-~aKrop. KpoMe Taro, An~ APYrii1X KOMnOHeHT dV 1 6yAeM 1!1MeTb 

dV 1 = - t3 dV 0 y, dV 2 = dV 3 = 0. ( 3) 

Bnpo~eM, TO~HOCTI/1 paA111 cneAyeT OTMeTI!1Tb, ~TO e~e paHbWe 111, 
KaK Ka~erc~, anepBble Ha cy~ecraoaaHI!1e npor111aope~111~ Me~AY reo
p1!1e~ 3neKrpoMarH1!1THO~ Mace~ A6paraMa - nopeH~a 111 reop111e~ or
HOCII1TenbHOCTII1 o6par111n BHI!1MaHI!1e ~epMII1 151 . ~aHHOe 111M peweHI!1e 
6a3111POBanOCb Ha KOBap1!1aHTHO~ ~OpMyn1!1pOBKe np1!1H~II1na raMII1nbTO
Ha. 3ro o6ecne~II1Banocb aap111a~111e~, cB~3aHHO~ c HOpManbHbiM ce
~eHI!1eM M1!1poeo~ rpy6KII1 non~ 3ap~Aa,rorAa KaK B paMKax o6~~
Horo noAXOAa sap111a~111~ o6ycnoaneHa rpe6oaaHI!1eM t = canst •. Ho 
1!1MeHHo nocneAHee (3~Hwre~HoBcKoe) ycnos111e 111 BeAer K o6~enp1!1-
H~ToMy onpeAeneHI/1~ noH~TI/1~ An111Hbl AB111~y~eroc~ crep~H~. Xor~ 
s noAXOAe ~epM1!1 caMa ~opMyna npeo6pa3oBaHI!1~ An~ npocrpaHcr
seHHoro 06beMa He ~111ryp111p0Bana, BBeAeHI!1e HOpManbHOrO (HeOAHO
speMeHHOrO) ce~eHI/1~ M1!1poso~ rpy6KII1, no cy~ecrsy, npeAcrasn~no 
He~BHOe BBeAeHII1e yKa3aHHO~ aCII1HXpOHHO~ ~OpMynll1pOBKI!1. 

KocHeMc~ renepb sonpoca, no~eMy see ~e AO c111x nop acii1H
xpoHHa~ ~opMynl!1posKa He nony~111na 3aMerHoro npii13HaHI!1~. Xor~, 
KaK ·orMe~an e~e ~epM1!1, o6bi~Hbl~ noAXOA ( on111pa~111~C~ Ha ycnos111e 
t = canst.) ) ~BHO npOTII1BOpe~II1T np1!1H~II1ny OTHOCII1TenbHOCTI!1. 3TO, 
no HaweMy MHeHI/1~, rnaBHbiM o6pa30M CB~3aHO C TeM, ~TO B OTnl!1-
~111e OT 06~enp1!1H~Toro (3~HWTe~HOBCKOro) nOAXOAa aci!1HXpOHHa~ 
111HTepnpera~l!1~ He OCHOBbiBanaCb Ha KOHKpeTHO~ 1!13Mep1!1TenbHO~ 
npo~eAype. 6onbwe roro, caMa no ce6e oHa, B np111H~111ne, He Mo
~er AaTb TaKO~ npo~eAYPbl 6e3 CCblnKI/1 Ha Apyry~ ( C06CTBeHHY~) 
CII1CTeMy OTC~eTa, ~TO C TO~KI/1 3peHI!1~ np1!1H~I!1na OTHOCI!1TenbHO
CTI!1 cosepweHHO HeAonycTI!1MO. Mo~er 6b1Tb, 3Aecb Mbl 1!1MeeM xa
paKrepHbl~ np1!1Mep TOrO, ~TO B ~1!131!1~eCKO~ reop111111 BBeAeH1!1e HOBO~ 
MareMarl!1~ecKo~ ~opMynbl, no3son~~e~ pa3pewii1Tb onpeAeneHHble 
TPYAHOCTI/1 3TO~ Teop111111, e~e HeAOCTaTO~HO An~ ee npi!13HaHII1~. 
Heo6XOAI!1Mo, ~T06bl ~111ryp111py~111e s ~opMyne seni!1~111Hbl on111pan111cb 
Ha ~11131!1~eCKI!1e 1113MepeHI!1~, TO eCTb B AaHHOM cny~ae Ha TaKy~ 
penRTI!1BII1CTCKY~ npo~eAYPY, KOTOpa~ 6bl He 3aBI!1Cena OT CII1CTeMbl 
oTc~era. 

li1MeHHO noA06Hble 1113Mep1!1TenbHble onepa~111111 paccMarp1!1Ba~Tc~, 
Hanp1!1Mep, B ~111T1!1pOBaHHO~ pa6ore /2/. 
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2. YKa3aHHOMY rpe6oaaH~ 6e3ycnosHo YAOBneraop~er BBeAeH
Ha~':paHee 6a31!1p~aSICSI Ha flOKa'-'1110HHOM MeTOAe 1113MepeHII1SI pac
CTOSIHII1H KOH~en'-'111~ penSIT1!1$~CTCKOH Afl111H~ 181• HanOMHII1M, ~TO pe
flSITIIIBII1CTCKOH Afl111HOH (AfltlHOH 6~CTPOAB111~y~erOCSI CTeplKHSI) Ha3bl
aaeTCSI nonycyMMa paccro~HII1H, npo~AeHH~x caeroa~ c1!1rHanoM 
8 np~MOM 111 o6paTHOM HanpaaneHII1SIX BAOflb CTeplKHSI. nycTb AflSI 
npocror~ creplKeHb opll1eHTII1poaaH 111 ABII11Kerc~ a HanpasneHII1111 oc111 
x (cneaa Hanpaao). Cll1rHan nocbmaercSI a MoMeHr nponera neaoro 
KOH'-'a. Caer AOCTII1raer npaaoro KOH'-'a, orpalKaerc~ raM 111 B03Bpa
~aerc~ Ha3aA, K neaoMy KOH'-'Y. 4-aeKrop, on111c~aa~111A npo~ecc 
pacnpocrpaHeHII1~ caera, KOrAa oH AB111~erc~ a OAHOM HanpaaneHII1111 
C 1!1CTO~HII1KOM ("AOrOH~er" npaB~~ KOHe'-' CTeplKHSI), 111MeeT BillA 

f 1 [(l+t3H*y, (l+t:JH*y, o, 0]. (4) 
B 

3AeCb f* - Afli!1Ha AaHHoro creplKH~ B noKoe. KorAa caeroaoA 
cl!1rHan (nocne orpalKeH1!1~) AB1111Kerc~ a HanpaaneHII1111, npoTI!1aono
nolKHOM HanpaaneHII1~ ABII11KeHI!1~ 111CTO~HII1Ka (HaBCTpe~y neBOMy KOH
'-'Y), AflSI COOTBeTCTBy~ero 4-BeKTOpa 6yAeM 111MeTb 

f~[U-t3H*y, -n-t:~H*y,O,O]. (5) 

B pe3ynbrare AnSI 4-BeKropa penRTII18111CTCKOL1 Aflii1H~ f i= (fi-e 10)/2 
- r s Ha111AeM 

e:<t3f*y, f*y, o, o). 

np111 3TOM B CII1CTeMe nOKOSI CTeplKHSI, O~eB111AHO, 

e 1 *(o, f*, o, o) . 
r 

Ha OCHOBaHII1111 (6) 111 (7) AnSI penSITII1BII1CTCKOH Aflii1Hbl nony~111M 

er = f*·y ( "~opMyna YAn111HeHII1~"). 

(6) 

(7) 

(8) 

noA~epKHeM, ~TO 1113Ha~anbHO senii1~111Hbl e; 111 f~ onpeAen~~T pac
CTO~HII1SI MelKAY TO~KaMII1, KOTOp~e 6epyrc~ B pa3Hble MOMeHTbl Bpe
MeH111. np111~eM OHII1 B TO~HOCTII1 COOTBeTCTBY~T ABYM CaMbiM xapaK
repHbiM MOA111~111Ka~I!1~M "3ana3Ab1Ba~I!1X paccro~H111~" 171 • TaK1!1M o6-
pa3oM, MO~HO CKa3aTb, ~TO KOH~en~111~ pen~TII1BI!1CTCKO~ An111Hbl ~B
n~eTCSI opraHII1~eCKII1M cneACTBII1eM 3neKTPOA111HaMII1KII1.Bnpo~eM, 111HOro 
111 He Morna 6~Tb, nocKonbKY 3Ta KOH~en~II1SI on111paerc~ Ha noKa
~1!10HHbl~ MeTOA 1113MepeH111~ paCCTO~HII1~. 

Ha OCHOBaH111111 (7) O~eBIIIAHO, ~TO Benii1~111HY er MOIKHO TaKIKe 
nony~II1Tb, ecn111 An~ ee 1!13MepeHI!1~ socnonbJosarbc~ 1!1CTO~HII1KaMII1, 

pacnonolKeHHbiMI/1, CKalKeM, Ha KOH~ax CTeplKH~, KOTOpble CI!1HXpOHHO 
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( B CI/ICTeMe nOKOR CTeJ;lH<HSI) BCnbiXIIIBatoT. Ho 3TO KaK pa3 TO ycno~ 
Bille; ~a KOTOpoe Onl/lpaeTtSI ac~~X~OHHaSI ~OpMynlllpOBKa~ noaTOMY 
ee MOH<HO paCCMaTPIIIBaTb' KaK. MOAIII~IIIK~L(IIIIO OCHOBHOI/1 1/13Mepi!ITenbHOII1 
npo4eAYP~ KOH4en4111111 penSITIIIB~CTCKOI/1 AniiiHbl. TonbKO B 3TOM cny
yae aCIIIHXPOHHaR IIIHTepnpeTa4111SI nplllo6peTaeT. He06XOAIIIMbllll ~1113111-
yecKIIII/1 ct-1b1Cn. · · .. · 1 . . . 

noKaH<eM renepb, YTb 4-.eeKrop f r · npeAcTaens:~eT co6oll1 H'op
ManbHOe ceYeHI/Ie MIIIPOBOI/1. rlOnO~bl CTepH<HR, TO eCTb ~TO ynOMSIHy
TOe ycnoe111

1
e l!lepMIII D.ell1cTBIIITenbHO BblnonHeHo. Ans:~ aToro BblnlllweM 

4-BeKTOP f w OAHOI/1 1113 ML1pOB~X niiiHI/II/1. .· 

e1 ( t*y, fJ.t*y, 0, 0) = f 1 (t, fJt, 0, 0). 
w w 

(9) 

COBOKynHOCTb KOTOPbiX o6pa3yeT MIIIPOBYIO nonocy CTepH<HSI. HeTpyD,
HO BI/IAeTb, '-ITO BeKTOpbl f! Ill f~ B CaMOM ·Aene opToroHa1lbHbl: 

e 1 e .w = o. (10) 
r 1 

3. nocKOnbKY BbiWe pe'-lb B OCHOBHOM wna 0 npeo6pa3oBaHI/IRX 
A11111H~ Ill npOCTpaHCTBeHHOrO 06beMa, TO MOH<~T B03HIIIKHYTb BOnpoc: 
KaKOe OTHOWeHI/Ie 3TO I/IMeeT C06CTBeHHO K TpaKTOBKe TeOpllllll OTHO
CI/ITenbHOCTIII. YKa3a.HH~e .. Benllll.fi/IHbl, OAHaKO, SI'BnSitoTCSI COCTaBHbiMIII 
aneMeHTaMIII npOCTpaHCTB~HHd-e~eMeHHOI/1 KapTIIIHbl Orii/ICaHIIIR ~1113111- . 
YeCKOI/1 peanbHOCTIII, cnyH<a~el/1 OCHOBOI/1 TeOpllllll OTHOCI/ITenbHOCTIII, 
Aa 111 eoo6~e penSITIIIBIIICTCKIIIX reop111!11. Bo3HIIIKHOBeHIIIe H<e caMol/1 
npo6neMbl, KaK yH<e OTMel.fanOCb, CBSI3aHO C TPYAHOCTSIMIII aneKTpo
AIIIHaMI/IKIII Ill, B l.faCTHOCTIII, TaKI/IMIII BaH<HbiMIII xapaKTepi/ICTI/IKaMIII, KaK 
3Hepii/ISI Ill IIIMnynbC 31leKTPOMarHIIITHOro nons! 3apSIAa, noTeH4111a1lbl 
Ill!leHapa - B111xepra 111 T. A. JlpyriiiM xapaKTepHbiM npiiiMepoM MoH<eT 
cnyH<IIITb penSITIIIBI/I3a4111SI CTaTI!1KIII KaK OAHOI/1 1113 BaH<HbiX oiSnacTel/1 
MeXaHIIIKIII. MOH<eT 6~Tb, oco6o cneAyeT BbiAeniiiTb Apyryto ( OTTOB
CKYIO) TpaKTOBKY penSITIIIBIIICTCKOI/1 TepMOAIIIHaMI/IKIII, TeCHO CBSI3aHHYIO 
IIIMeHHO c aci/IHXPOHHol/1 ~opMynlllpoeKol/1 18• 91 *. HaKOHe4, HaAo noA
YePKHYTb, '-ITO WIIIPOKOI/1 o6naCTbiO npOSIBneHIIISI penRTI/IBI/ICTCKOI/1 
AniiiHbl (Ill CBR3aHHOI/1 C Hel/1 AniiiHbl ~OpMIIIpOBaHIIISI) SIBnSieTCSI ~1113111Ka 
3neMeHTapHbiX ~aCTIII4/l1~ 

npeACTaBnReTCSI TaKI/IM o6pa30M, YTo'yH<e 3TOT nepel.feHt:i HeKO
TOpbiX pa3Aenoe ~1113111KIII Aeii1CTBI/ITenbHO n038011SieT roeopi!ITb 0 Apy
rol/1 TpaKTOBKe TeOpl/llll OTHOCI/ITenbHOCTIII, cnyH<a~el/1 OCHOBOI/1 IIIX 
penSITIIIBI/I3a4111111. 

*0 APYrlllx npiiiMeHeHIIISIX aci/IHXpOHHol/1 IIIHTepnpera4111111 eM., Ha
npiiiMep, 1 1°1 
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ABTOP 6naroD,apiiiT r.H.A~aHaCbeBa Ill B.M.lly60BI/IKa, o6paTI/IBWIIIX 
ero BHIIIMaHIIIe Ha cTaTbto X111nn111oHa. 
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PyKonl!lcb nocTyn111na B 1113AaTenbCKIIIII1 OTAen 
14 IIIIOHSI 1990 rOAa. 

5 


