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Teop~fl OT H0C:1TeJlhHtlt.:TI1 - ::l TO -tlIJ3 :1 4 CCKa fl TC Opl1fl . 110 o j :r c1 CTb 

CC npllJIO"e Hv.fI He Of'paHH 'lCHa ptllAl<3t.1l1 O.l<Jl0Pt. II ;) 'l'pti,.,IL,llOH iLLIX i)J : ,~~-

nOll 'i>'I;)~IK14 . Olla n [XlBIIO!i CTCd e HlI o'rHOC:l 'f (; f! \1 K JJ!T!l K(; 11 3.1 II. p';­

;l.lIHIUIAHne , ,I K !.IC:{ilI!HKe II 'rep!.~ O]ll1H~JI.:l·; K C , Ii II P,ilt.:!,HW.: ( C::;~i,;!J.li.') ;;;);1­

Jl:,lo,neiic ~T'11111& 11 cna6blM Il3U11t.IO]lciicTUifJ1.i , OllYC J1;U;l.Il:lfl:.f)'HW I , IOJ.:CCCbl 

pac rw.na :J JtU!.1CHTLlPHblX t{aCTm l . 7COPIMI ::lTa YC TUli;JDJHIi<U OT TC Ol)lll l(; 

CIlO;'ICTna JI!OOblX ~J'1 311t{e CKllX 001>CKTOB , Ko'r op!.:c CIl H::;a Ebi C CJ".lt: C fllOlJ::l Il "' ­

elA npe" oJl b Ho f,j CI(OPO CTl1 ncpCna .U1 JltJo oro ] :J:Jl1I.IOJ!C:,CT:I :fI , p'JlJlloi\ CI{Q­

POCTJ.1 pa c n p OC'i'pa IiCltt: fI CB eTa B n YCTOTC. l':a 4 0. r.T'.C;:H O 110:1,. 0 I\LIllOl\bl 

T CODrl fi OT1l0Cll1' e Jil HOCTI1 ]laeT n pl1 CK O"OCT fiX OTH OCI; TC.'1:,1l0r o 11J, ;UCHHR 

A'l13,1 4eCKIIX 06'b CI<TOB , conOC '!'3 B~H.\UX co CKOr;OC'l' hiIJ C B\'~1'U Ee OCEOB~A.0 

XOTR H H8flBHOil J1cxo.!Uwi-i 110CWIROM RBnR8TCR OTCYTCTBH8 

B npt.l pOlle CKopocT el! lIBI1r.<CHI1f1 fA3Tepl1a))1,P.blX O(hel(TOB , npcm.JW8JilIU,nC 

CK OPOC Tb CBeTa . 

OT Me t{eHHaf! Bwwe YHI1RepCanb1l0C:b Bcex BhlBOllOB T COpl1H OTHOC~Tcnb 

HOCTI1 nelinlT B OCIiOBe nocn ellOnaTenl, HOr O TeOOCTl'1t{C CI(G l'O llOCTpOeHI1 11 

B K3'1 CCTBe H eo 0xo]l~II.1 0i1 nOCblJU( I1, nlOooc oTcTynn em!e OT Ko'ropoiii Be­

llCT K H3pyweHl11O uen OCTHOCTI1 ncero nOCTpOCHI1 R H A~Ke K pea6I1nHT0lLl1l1 

npC,llCT 'lD.:I CHHi1 06 a6cOnIOTHOlA llBJl;:(eHlll1. OilltU KO, KaK OblJIO OTMet{eHO 

B pa' joTax/I , c . 653 ; 2 , c .3 , 70/, HU 3T O BJ.meill!J cc ltOJlO;iceHlle TCOpllH 

CO h CeJ.l He OU f)3.11'W T Cfl B liL1i.la Hl1e B MHorOt{ I'oc ne Il Hbl X l<ypcax , llOCBfliQe HHblX 

pt.:Ji RT141nt CTCl< 0 1ol rcop~1~1 . n:lnce Lib! II OKa.r;CLI , 4 T O aTO OTHIl.lO> He cny­

4aiiiHoe 06 CTOflT eJiL CTBO , a pe3ynbTaT AorMaT~3a UI1l1 HeKOTop oro orpa­

HL1 4 eHIIOro IIOHl1IAa ll l1 R TeOpl1l1 , AMI KOTop oro x a p a KTepeH 11 ueJIhlI1 Pfl.ll 

llPyr14x npo6enOB . 
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tAbi OCTaHOB~1MCfl 113 06cj'lIt,/l,emll~ 1I0ll.00Ta'fKOB YTllep;l\I1BllIar OCfl B if!\<t­

311Ke nOImMllIlI1H POJlll'fI1BIICTCKol1 'roop\<t\<t , 1I0ClfOJl1>KY 603 IIX YCTpaaeHI1f!, 

lIa tlaw n3J'JIH.,ll , lIeB03MOlitllO IIpUnl1nLllOU pOWUlIl1e 1I 0CTUllJleHIIOro B npo­

rpal.lLle HJ C'fORlI\ero COIlUlI\B IlIoUl 1l0ajlocfl 0 p[l3MOpaX \1 X8JXly.Tepe C Be;l\eID1~, 

npl1BUOCI1MUX n npcno.nnHflml0 TIJOIJU'l'111J1I1J IWIt 1I0XUIII11U1 \13 peJilITI1BI1CTCKO~ 

t.leXaH~IK\1. 

Be cnoco6cTByeT yflcnUII\1~l YIIIIIW1)l)llJthIlOi! CYIllIIOCTR TeOp1111 OTHOC\!­

Ten:b IlOCTI1 ;l\8Ate calla np~1HllTO(; 1\1111 1I0U 1I11:J1lflIl110, BepHee , ~rypl1pYD-

1:J,\1J.t B H83B8HI1I1 HeY,lIa'ilibIM anWtuT - (;1I1J1.\I1IIJlloll(lfi I1J1\1 lIaCTHa fl. 

OTlole'leHHaH 3aBya1ll1pObalHJUC1'b IWXUIIIIIJi4 Yill1(lOpcallhHOCTIII Bcex 1I0­

JloliCeHl1R Clle~aJlhHol\ TeOp1111 o'rUuCWJ'llJII>IWI:'I'11 «(;'1'0) weme eT II YfiCH81UlJO 

I1C Tl1lfHOr O COOTHOllleHI1H MOItAY 3aKOHUllil :JJIIJI!'I'PIlIlI1HIJI.tl'l Irn 11 aaK OH8Wl. 

MCXaHI1'18CKI1X RBJleHl!~ npl1 60JlbWI1X CI(OllOC'rmc IIl1l1aUII.,R . HeYBJlo cooc06­

cTByeT nYTa H ., ~e 11 0 61>1'1HO llP"BO;l\I111oe B l(ypcax Y'I'IJUPll.llOIl1l6, 'lTO Teo­

pl1 H OTHOCI1 TOJlbHO CTlI pacnpOCTpaHIIJla .n.e~iC'l'1l0UUI\WI1Io1 11 IlOx.aHIlHe np1'lHUM II 

OTtIO CI1 TeJlhHOCTI1 Ha aJleR 'l' pOMarUII THhl6 HMeHI1 H. YT IIU pil.llEllIlIO np OTII:BOnO­

JlO~HOrO xapaKT8pa 61>1110 Obi OJlIIXO K I1CTI1H6. 

ne~CTBI1T8J1:bHO. 06HapYlKeHH8 H ,lIlIR aaJWHOB 3J10KTpl)J\~lJ1(IMI~KI1 \<tllna­

pl1aH THOCn OTIIOCI1 T6J1hHO npe06~3 0BaJ[JoI~ JlopeHlUi 61JJ1a paCIl P()U'I'TJU 1I0Ha 

11 Ha MexaU~tteCKlle HBJJeHI1H, 'ITO 6b1no conpfllIoHo C OTl(830){ OT IIpl1J111TO­

1'0 r allJ.lJle ew llpllHl.I,I111a OTHOCI'ITeJlbHOCT iI II 3a MeH o" e ro cOBopwellllo 1I0EW 

no if?oplole llP"HlUo1 110K OTHOCIIT6J1bHOCTIl . X OTH Te Opl1 R O'fHOCI1T eJll>HOCTI'I 

B03HHKJIa B P63YJlhTB T6 paapemeHI1H npOOJleK, n OCTa1l1leHRbIX 3KcneplllloH­

T8J1bHWm IICCJl6,ll,OBaHi!fl)(11 00TII1l6CKIIX H 3J18KT pOMar HilTIUiX RB1I8HilM, O,ll­

H8KO oaMO pemeHl1e 3TI1X np06J1e){ 6b1110 ;l\OCTI1 PHYTO 6ea KaKl'lx-nH60 11 3­

){e H8HI1~ 3neHTp O,llI1HaMMRI1 ~Op6Bna - MaRoBanna , nYT6W C OOT B6TcTBym~e~ 

TpaH clPopMa~11 3aKOHOB KJlaC0 \o11.l.0CKO'l MOlCa.HI!Kl'I B 06J18CTI1 dOJl bWI1X OKo­

POCT 8tl ,ll,lll1l1[eBI'IH. T8KI1W 06pa 3 0M, 113M61leH111O n O,ll,B6prJlI1Ch aaK OIibI HMe­
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tnl'l • .nnH KOTOPbIX T OP;l\a He 6b1J10 KalnlX- J\II6 0 npRMllX 3KcllepRMeH Tall.b11blX 

YKa3aHI1~ 0 I1X HOTO'lHOCTI1. 061>HCH8Hl1e lie n8pa,ll0 ]{CallbtUolX PC3YJll>TaTOB 

0llTI1Q6CKI1X OIlliTOll Obl.'lO ,l{OCTl1rHYTo, qlal{TI1 'leC]{I1 , llpl1BO,llelll1eM B COOT£e T­

CTBl'le C YCTaHOllJ1611JlbIMI1 3aKOHaJ.U1 3J1eKTpo;l\I1HaI!I1KI1 Bcex OCTaJl:bHbIX 30.1(0­

HOB \p113I1Kl'1 . STOT HeoC5b1QHl>lili llyn pa3p8weHllH np0611ellh! BOllce He ll Q,llllel}­

KI1Jl3 eTCH B Tpa;l\11 U\10HHOU l1anOlKeHI1,! Teop_HI OTHOCI1 TeJlhHOCTI1, r,ll,e Oli 

o60ii,!leH BB8;l\eJrnel.l HOEbIX llpO,!lC T3BneHI1~ 0 npocTpaHCTB8 II Bpeu 811 11. 

O.l\HaKO ,1lJUl nOHMUaH>lfl cy~eCTB8 ,!lena lIpe3Bb!t{a~HO 1I0Jle3HO C!P0PIlYJlI1­

pOBaTl> Ha~,lIeJU!oe pelllell116 np06JJeYbl . He npl16(lPa fl K HOBhJ~\ llpe,llCT8BJleHl1fll1 

o llPOCTpaHCTB6 11 BpeUeHI1. YCTaHOlll1B II paMKax llpe~HI1X np8,llCTaBJleHI1~ 

o JlpeLlell10l 11 npOCTpaHCTBe YIiL~£epcaJlhHble IHHlOMaTI1'leCKl1e CBO!\CTBa , OT1l6­

llal!lll\l1e 6,71,111101dY ,71,1IH Bcex ,p113WleCMI1X HBJlelll1~ npl1H Ulw y OTHOCI1TeJl .b IJOCTI1, 

YO.HO 38TeM CTaBI1 T~ Bonpoc 0 BBe,ll8HI1I1 B' Ka~,lIO~ HHep~aHbHOa CRCT6­

Me c 0 6CTBeHHHX !IpOCTPaHCTB6HlIO-BPSM9HHbIX l<o op.zurnaT, OTP8.1ll8lClJtIDC 

C1I6UI1qlllKY odtq.Kx CBO~CTB !J.>11311'1eCKI1X npoueCCOB. TaJ{o~ nO,ll,XO;n nOMOlleT 

r lly 6l1C8 YRCHI1Th n O,ll, JilIH Hbl l\ CMblCJJ BB e,lleHI1H HOBbIX npOCTpaHCTB611110-BpeM8H­

HbIX npeoOpa3 0BaHI1M. tI oKa HaLl eTl1ll OOIllYJO KaHBY Tpe6yewo L1 nepetJiopllYJlI1POB· 

KI1 npOOn 8Mb1, 'lT06hJ nOKasaTh, 'ITO P811:b l1,ll,eT 0 B8ChMa npOCTblx Bell\aX 1'1 

tPaK T8X, n OJlH OCThlO CO OTJleTCTBYlOOll1X I1CTOPI'lI1 C03,ll,aHl'lfi T60pl111 o'rHOCII Tem;­

HOCTI1. Kpolde T a r o, I1CTOpl'l'leCKI1 " 3 ]{ CKYpC n 031l0nfieT Ha rnH/tHO ,ycie,l\I1 Tl>Cfl, 

'lTO B nl1 0HepCHMX pa60Tax npe,ll,weCTBell H11KOB A.8I1HIJJTt:H1118 ,llOCTa'rOllIlO HB­

110 npeJ\CTO, BJl8H.bi Ha'lana T oro GOJlee r JlyooKoro IIOIfI1M81111f\ l'COpl1l1 OT HOCI'l­

TeJl:bllOC TI1, KOTOPOMY n OC ER_eH IIHCT O~~I1" ,llOKna,ll . 

HCTOPHH 1HlCHFllIDI YHHBEPCAJIllHOCTIi YCTAHOB.JImHUX B 
3.IIEKTPO,llUHAYm{E 3AKOHOB TPAHDroPMAU\fii I1IIDmECKHX 
BEJUflmB (Jr HCXOJUiotl K ~CR CHCmlE OTCIJETA 

YCTallo Bn e liHble B XI X BeKe aaKOIII>I anCKTpUMarUI1'l' JUiX RBJl8HI1~ OK8aa­

nl1C:b 1I8111tll8pI18HTllhll.M OTHOCI1TOll:bHO tlPOOCiPClilOBalll1U J'UJlI\Jl6fi . 8TO 06­

OT ;)lITenbCTBO II pM BeJlO H, Kaa8110Cl> 6b1, O'lO]WIJlIIOIolY BbiBO/ty 0 B031.!01ltHOC TI1 
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1)(iH:.IflJ ··(C:· .lll 3. ,eJJIlJI'1I0rO /\0: '< ~GmUl JTII:.JCaTtJ!!bHO ~U,l{:JJtCli i-lOn C\j CTCUbi 10­

flon ::l .ll" !JCl . (J,;!l::l :iO (;O OTlle'i'CTByJ(),~I,j C ::l !\C,IOP~1 ! J(;HT 1{ , II 1';O'rOrbiX l-ill.llCfl:liI CI, 

):iliJPJ:dlTL ;jjr.O.rJO'.'1I0C ,rdll :<01I11C 3e I!JU~ , lnJlIII OrpIIl(aT8JIL!-lbHI DC3Y,'lbTClT. 

j; ) :::lul!<G BU:Hh! !,,'\() l\[lll 'NI'l-,Ct<aH c,:'rYU 1\11fl : oAlla 113 .1C XU.i\lillX .1OCbIJiOK , IIJ.1l1­

llCj\Wl'IX I( " OTtC nll ;lHOMY " IJI1.:JG/l,Y 0 3uat.lO:lOlOCTl'I lW:J.T!IO,nOIl I'lfj 3 ,Il!! pHoro Bc'rpa , 

·Jl(;1JJ,1aCL ! i 'llf .'1I0~1. Y'IWftWnn HI\('!u l:y~l lIa ;\3 ..!1I0r:~'}, ~1 'fLl 4110C'fL IlpllBe;1;eIlHLIX 

:JI(C.I;)!W LUii1'Uil , c:n.IIUI (.lC'I'IlC'r I-r:1 IlIlM :'ill!:) 311 IOllO:1pll'l'}' lIuUP:LC,nJlliBOCTl> 

''u''L' :.-c;aJ.,)\J.'l; !!~!IIX :1 '1 '·.I'IOB :J:\I:JP'!HJ.'::' IIL1I.1IIIU1 . lIa ;l'~,IT lIy'rl; ;LOIIGHIl 11< !1C­

Itilli :II1UJlli.: !.lI1 jll:ran 1131;':CI'III~il lICI.It:Lumll ,.J:I3t1lf l' . l'tlpll . 0 11 B11ll0l131JCIHln 

'J·,KOEli J.'I>JXTI'0I,:UI"II11'i'llIl;{ lll!JlUltll~i , lpll,i\UJl 1m 1311.1\ , 11 II BaPltUlI'XIllJLi o'rll ICIt ­

TI.: 0110 IJ.1C"ti"JJOI\:lIt:'11 r':1JI II JlCli . rio IIUJ\(:) lie UpMlifl.11U dpe.1lnO..: t.!1110rO r\.!p­

uel,l :1j'Tll, ,1'1i: I{(J. ! L·I(Y , I)O'blJt:lIl113 o'rpll ua'I'C .. bilLIe pe3Y,lb'r a Tb! nornl TOlf oJ lInpy ­

Ji(ell.t fl J\!m,;(Uml!1 JCI.1JUl , ,YjlU!31l81i11H r e p ua pa30:JlIllC.b C P03Yl[.bTaTatm llpyrLlx 

iioCTOBep"ux O.I'rll ' I (;(;I<llX OIl!,;'rOB . :1 L!eH!' o ;tpo JTOT OTBepI'HYTl.4t1 Ha YKoM 

llyTh D.IOJIJlG .,,)'1 UUJIWO UIMO tiu CKa 3aTb , tfT O OH 3a\(motl3nCH B pa Ci1POCTp.3­

Itemll! Itn 3n ,.;1(1'(lO!.I:lrllll'fllbll: flllneHl1 fl npl1l1 l\l1na OTHOCI1 TeJJ h HOCTI1, .n~CTBO­

BaBUlCr O 13 MCX'lIll1fC . ~ I C'l'IIJ1! I OO /f:C POIIIClUW IIpOOJlel.lhl .IOTpCOOJlnno YCTaIl013­

ellll fl Con c elA AflYI'orOIIIlIlIUl't113 OTHocLl'renb J!OC'rI1. OHO o[~no Jllli1,l{OIlO IIU 

CO BCOM .llpy rOM :IYTl'I . 11mlOOJlee XLI paK're PIIO~ OCOOC!dIOC'rJ:.JO KO 'rOpOI'O dl~n o 

nOJlJl0e COXpaJl61l116 JJ.:l lh'l' lIal.f,nellHbIX Htll1HllOPlol8HTtlblX OT II O(;~IT eJ,LII O IIPOOO­

pa30nn HIoI\1 ra,1LI Jl9f1 3,lKOHOll 3JJ C: KTp0]il1HaMl1Kn . 

8'r o 'r nyTl> PClI!UlHl fi ItpOUJleMhl CiUlll 1'I 3CipaH 1!J311eC1'lIhlM l'On.'1i111}.{CKvtM W11­

3I1KOM-TeopOTI1IWI.I r .A. J!0plJIIUeM . Kay. C03},{aT OJIl> ;) ]W I{TI-Hl IIIIOli ·woplnl . OH , 

eCTOCTBGllliO , OTCT1HIl1Un Col p:, (jI:l}.{lIUBOCTl> aaKOIiOll A1!!L~t:HlUI ;)JII.: !('rpolioll , 

BbiBe,lleHHhIX 11M 113 3Jl()KTpOAllllmmKI1 :.iaKCBen Jla . Ho aT O nOTrlCOOJ:l;tJlO OT Hero 

repOI1'lCCKI1X Cllnlill I!J MYlll:ocl'Ba lin npOT }ti(eHl'H1 uenoI'O l\CCflTMJl CTOIfi . Coxpa -

HflH Be pHOCTl> CBOM .. ypHBHeHI!JHlA , JlopeHU I1CKa]l OO'DllCIICl!l1e 01'Pl1 l1f.1 T eJl:&1ill1J 

pe3yn"bTaTaLl OdlHOll no OCiJli:lPJ·~elH11O .llBlI lKe Hllfl 3el.lnlll 13 3 11llpe 3U Cl l e'!' ne­

4· 

tleH11H }'{ononHIITe,11>llhIX r ll!10Te3, He 3aTOa r l1salOi:\IIX COOCTBeH HO 331WHb! 

3n6KTpOMarHl1THhIX RBneH"!! , HO OKa3b1BalCIllI1X B.TJl!JflHl1 e Ha OK OH'l3TeJ! bllbl~i 1)(1­

ay nl>T8T oCi c y.i.llaeLlbiX OllbiTOB . TaKO~ He 0 Cih! ttJ[bltl n o},{Xo},{ OK83t1nCfI B03!J0 .'l1Hbl /.l 

CinarO,1\llpH TOMY. l{TO HI1 O;llI1H .p11 3I!JtteCKI1i! omrT He HBJ: ll eT CR 'lIilCTO 0 11'1'11­

tf eCKIII~ I!J JII!J 3n 6HTpOMarllll TIillM , He aaTparll BalOll\ l11.1 .l\pyrl1 e /la~.llenbl ,.1'11 3111(11 . 

Ta K, rr OC 'l'eneHJlO, 0IllYil l>1O JIopeHU npl1Jllon K BbiDOJ\aLl 0 Heo6xo,nIII.lO C'l 'l1 13HC CTI1 

Pi\Zl 1131o(CHO lll11l 3a npe.llOn8Ml1 C8110,j 3n .!<TpO/l,I1 H3LH1 Xll 
o 

KpynHeUllIl1f.1 MaTeMUTI1K 11 ·PI1 3111<-TeOpeTI1K ;>P8HUY3CKI1M Y'leHhltj A.jJY8H­

KBpe fle O,1\HOKpa THO BblCry:ran B fTO.!\.l1 epllKY 1136j:1'l !tHor o ] 0 :1011 ueM rrYTl'I pelll e­

HI1f1 n p0(jnelJbl . Ho OH B CBoe!.! Bhlc Ty rrn eHl1 11 Ha MCili.1l,YHapO.1lHOll KOlirpOC C ll1­e 

311KOB 13 I900 ro.ny BblCKa 3all 11 Kpl1'fl1l1eCKOe a3lAC 'laHl1e B anpec aTOI'O n o,a­

XOA8 , YKa3a ll lIa on ~CHOCT l> HarpOMO~AeHI1 f1 rl1nOT e3 , KOTophle BCRKI1 ~ pa 3 

H8.ll0 6y;z(eT BblIlBl1ra'r!• .llnR OCi:bflCH eJU1 R HOBblX onblTOB . OyaHKapO npeJ;na r an 

~I CK8TD pemeHl1 e n po6nCMbI ]j nuntlO:.l 11 CTPOI'OM BLlII OJlHeHl111 f1pll HUl-1na OTHOCI1 ­

T9JIloHOCTl'I fla K 311KOHa np~l pollbl , il p~1I:1mHll1a J,l> 1f 0 OT pl1 J.;aIOll(eI'O nJOCiJ'}J D0 3MOll­

H::J CTD HaCillJO.lle ll11 H .l\BI14!eHl1 l'1 OTH OCI1TC.~b Il O a.pltpa/3/ . aTO 3a MO'laHl1e 11 UeH­

1100 YKa 33HlHl ~)]Xl H UY3CKor o y tt eH oro OKa 3anl1 Henocp ellC TIl e HlI oe B1111f1HI16 lIa 

BeCl> .Ilan bHefuDl1f.1 XO.ll T eOpeTl1l1 e CK v,x 11 CC}! e;nOB8 Hl1n n p OCine)l1,rO • 

If) B 1904 r ollY JIoP6~ Harmca.n: OCBOBHYI> CBOI) pa60TY no T90p mr 8JI9KTPO­

MarIIRTlIliX RBJl91l1rl1 II .ItBDi)'lItRXCH CHCTeMaX. Orl.!e"laSl Cnp aB9,zvnmOCTb Boap8­

llElBIDi IIyaliKape, OB IIOCTaBBJI nepe,n C060H 3a.Ita'lY "c ncwo\llloll oLlpe,JteJl9aHHX 

OCROBBUX ,JtonymeHR! II0K838TL, ~o Bce 3ReKTPOMarlIRTHYe RBJlBHBH c Tporo, 

T. e. Cies K8Koro~Cio npBHe6pelleRHH ~BBaMR BHCmax nop~OB, He SaBHCRT 

0'1' .ItBKaeHHH CHCTeMH"/4,c. 68/. 

B nOJIHOM COOTBBTCTBlIlI C peltOYBH.ll.lUtHeit IIyaHKape npaWfl'l> L1p1!HIUDl OT­

aOCHTBJ[J,HOCTH .l!.l'lII 3JIeRTpOKaI'IIIITEDa RBJlem KaX CTpormt aBROH L1pXPO.1tll 

6HJIa Harmcaaa H pa60Ta MOJlo,Jtoro A. 31BmT9ltHa, ROTOps!, O)!JlBRO. He DpitBe.n 

ID! O.IUIolt CCllJllQl Ha pa60Tli CBon L1pe~eCTB9HrnmOB /5 .c. 7/. KaH BlUICms:­

;rOCL II03,JtB.ee, 31H111Te!a BM.9C'l'e co CBOIDIH. .n;py:n•.mm H3yqBJI B 1903 rollY 

KHBry IJyaaxape "HaYRa II I'IIIIOT9aa", B ROTOpOa ~B.IlaJI rJIaBa 6sJI8 1I0CBJDI{eH8 

OTHocHTe~BocTH ~KBBHHH H B ROTOpoA IIPHBO~CD PS.ltlK8JIbBO BOESe coo6­

pazeHHH 0 BpellelD! a 0.IUIOBp9119HHOCTR . OToyTCTBHe CCIiJIOlt HB npe.JtlllBC'l'B~ 
~e pa60TS 6HJIO II03,JtHee 06b.iICH9HO B aeROTopoA CTell9HR CaMHK 31HmTeIHaw, 
C'IlITallWIDI nOHCRl{ TBKRX CCliJIOR CJIHlllROM 06p9MeHlIT9JU,1W!4 ]1.1IJi c96s saEUlD­

8M /5 ,c.54/. 5 
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3 naooTe 1904 J"0;lJ.a TlopeHU OC'l'anC fl .BepeH OCHOBHOti mlHlHl CBocro 

IpentHer' o no,nxCI,Ila - COy.;)aH~Tl> Heli31,1eHlIhlMl1 ypaBH6HlHI 3J18KTpo,!(l'1HalllllOI , 

HGlo1HB<ipaaHTHLl.e OTlIOC:H ';nbHO !\lJ~;Jdpa30IJaHnn fallllJleR. A llIWOJI!'::Htle .,patl­

_l.'lOa O'1'HOC;'Ttl.1LIIJnn 'zlJIR J 1\"KTfl-l:,Hlrii ITIIUX RMeHII" OH CTpe!.10111Cfl ,n:OCTl'1r­

lIYTb y-a.e He ' IJCTI!LIWI r.i.,O'1'-:3J!.III , !J 113 nCI10na HlHI [)til!(ero .lOlly::;eHl1H , 'ITO 

11 OJlyttellllue .ll.1fi :;JI ~l(fpOIi OB pC3y.~bTUTLI 0 Il!nI Hlllilo\ II JC'l' YWTC.1bHOI'O ,il,.BIIJiteHl1R 

. IU I.18CCb] l'1 ·~ \1.1U c.~e;JyeT p~JC fjl llC'I'P31fl1Tl, Il'l '(JcTIIl\LI II r~llliU .'!luCiOII JPI:P0,ll;bl. 

.;a ,iPI.l .,(c O'iU:l301! :)T:-t lJUWJR a,'\C H, 1JI.1CI{I I "lnIllli1l1 , 1(o1::J'1'II, JlopClIuel.1 

B 1903 rOiJ,Y/f"c . t.'tO/, ,)i,Jl!r.:: lf:'I,I,,·JOT C'L'jl'll' lJl~ UUil,IJlilUIBl(! IlP,III UIInU 

O'rllnCllT G.'iLliUf",'ll .• JJ:i ;).1 '1; r! ' O;.l'IL'll :' 'I'WIX. linJlOmlll , 1!) :]'1O{.1 'JEJ3 fllllloro oOp.11\e­

!IliA Ii HOlJblLI .1.'t!,\GT IrHIII::fIl~ t) 1!I)UIJUllil :1 , lflO~"\I:JIlCTlle? .illa4e I'OllOPfI , KUH 

il,tiElR O(j'JlJ,4UJlI1H Ij.'!:i"Il1 '! iI.u. II.'!}I :1}1',) 1(~'POlIUE :l(l!( JItOfl !.lO..WT YC.!JaJl!lT:b ;).11­

,.H:)KTbI , t:lliiJ11 J!,;!J t: oIt:;lIlpnpllllll'rll H;'"LIO 31:1KOllOB 3,' JKTpo~.lal'll. THLIX fl BJlCHI1~1 

O'l'HUC"'i'CnbiiO tll t: iJOpa:luU'lIl11ti r(lJIIIJlOfl? 

i3CR ;)JI)I\ 1' ,JU.lllllf,J,HIJIIJ J\U;1.1tYi.lI1XCfl Ten )]opeHua nOCTpOeli8 (liLJU H8 npC;l(­

: lOno,~emHI, lJ':'u c :J.~u';-l():·KJI'I!l!'rHble HBM!;iI1R IPOllCXOllflT B OtUlOl! IICXOl{llorl 

C\I CTOM6 OJ il; ' Pi] . .'1:i':I I II p03Y.JThTaT8 'JTIL.lceHIf! nCjJ ,: '11:11 , O . i~lchlBal:ll!\11X JTIi 

UUlB 

nn."ClJlo\fl , Ii ra.: ll1\OtJl "(Ii ,I C"CTQ!,:a!A OTI.Je'l'3 , C J-l3:lII, . l.il~ t; l\um:tY " llll.~'·,CH iJTIIO­

C~TJ.lbIlO ;) llilpa TeJt:1UIo\, B031l11 1\anll OflP O,,(;,iCHliLitl OTli.'IullCtllHl ,Ill:! CI{ IPOc'CilX 

Am'dieHI.l n . CQ;13l,lcpnwlX co CKOrOCTblO CE8Ta . HOlluH OClUO i~l l. . : IUrl l'lItIUTI:l::Ja )]0­

pCHua BOIlCC lit; YCTraH>IJ!a 3TU OTKT.OIlOlll~ fl , Q C.lC!,[)Jl:J. 1['illlelltdWJlbIlO He n03­

1,10 Ii!IIbIlA II;': H~HjJliO;lCIII1 e. 

:.l0~e'l' dOH833TbCfl , ll't3 T3WHI T04Ka :lpe'I!lfI B KOjlllC I ljIU'rll~l0004 11T Tpa ­

,1lIo\U~:OIlIlO~i 'rp:lI!'l'OBK e TeopHll OTilOC!lI' ,,,,.i.HOCT'l , CJrnOCIlO lWTll;10!1 6Y.l(TO Obi 

13l1'l tJCK llX lPO­:lP,1 HU'fllma;lhIIO OTCYTCTIlYIUT HI:! K!1e - JUldo OTKJlOIlCIi\lfI D ,{Ol-\C 

ueCCOD B p33HbIX ,1H cplt:\aJi;:'!I~X C\1(;'rEmaX ·JTC4c~'a . O;Ulllll{O :IT ilOlJllPXIIOC THoe 

a3HnJ04eHl1 6 lIC Y!{IolTbl1l8e'r , 4TO 13 I-\UHHOM CJly4ae pe\lb IllleT 06 OTE8ceHWI 

RB.~eHll~ K I'anl1n e eBCKiI !!. CIWTClAaM OTt:treT a C 6AIiIHhlt.m LlOC!!lTaO Wli 113UepCHl1 1l 

f1pOCTpaHcTBcHllHX 10\ Bp8lAeHlillX I1HT6pBaJJO:B . d03'roMY YTBC p#!,elllle 06 OTCYT­

CTBIo\Io\ oT!<noHeHlo\i1 B O,HICaHIo\l'1 3neKTpOMarH>iTHbll{ flli;tl6Hll ti B TaKIIX C\.1CTeUaX 

6 

OTC46Ta PJBHOCll.~bliO nO:E!TKC OTBeprHYT1> ;a~T H811H:aa n:iUllTH JCTI'l J TIo\ X 

RBneHVJi1 OTHOC>l'l'e,r,M10 np600pUdOB8BI'lA fam:lleR. :lOJHiralO , 4TO nOCllO 

3Toro pa3:bROFleHl'1 H HIo\4TO He Me!lJa eT Ha M npo,uOllli(I'lTb 06c Y"; ilCHlIC BbI,lI,BI1HY­

TOi1 JlopeHu eM tiiyn;l(aIJeH 'r a .tI1>HoV. l1;!J.cn IWK llOo(lxo,i\\ll,!oro 11 OOJ1 cro YCJl OBl'l R 

l-ICH80JIJO;l(a elAOCTIo\ OTK.lIOHeiil1J;! B Onl1CaH1o\1\ pIo\ 3 1o\ \l e CHI1X flBJlCllll}1 B pa3IDI41iUX 

r aDKllCeBCKI1X C~ C TeMUX OTC q eTa~). 

STY OCHOllHYJO l1.l4eJO )] op6Hua Tcncp b I.!hI MO.a::C t.I C ~OPMY1\l'lpOB::lTb B CJI6,llYlO­

meN! n Oe;l(ellbHO npOCT Q!.\ BIo\;l( 6: OCTallJJRR lle1'l3!l.CIlHblUIo\ 3aKOHbI 3J1eKTpO!l~IH8 !.'.1'l­

KI1 , cnClIYCT C1;enUTb n COOTB 9TCTBltIl'1 0 np11HU~IIIO!,l OTIlJCI1TC.n.hHOCT'l npl1HJ..I),1 ­

n lo\an bHO H8Ha OJIIO;lJ.8C!t!b1M Io\ OTHnOHe HIo\H , CB Fl 3aHHbIe C HeI1HBOpl'l aHTHOC T1>JO 3 '£Io\X 

3aHOHoB OTHOCI'lT6JibH O npc otipa aO B8 I1 Io\J;! raJH1 J1eJi • .llnn 3 Toro Ha .l40 n p e;lJ.n OllQ­

)l(Io\ Tb, 4TO 1\ Bce ;l(!Jyr lo\6 .J!113 1o\ 4eCHl\e HllJleH li fl , BIOl104aH 10\ MexaHIo\'leCKI1C, n plo\ 

6 OJI bUl 10\ X OKOPOCTRX ;lJ.1l1o\Ji:eHi1 R 06HUPYlKIo\Ba JOT TOttH O '1'a KYJO lKC HeI1HBapl1a HT­

HOCTL OTHOCI1 Tell bHO npc06pa30Ba HI1J;i f8nI1Jl CR. 

:Ueli c T Bwrcn b HO, B0 3HII KHOBCHl1C O;lJ.HIo\X 11 Tex ile OT KJIO He lllo\ J;! B 0 1111 ca­

Hlili JlI06b1X QIl311!{eCKMX HBJleHl'1 tl '!( enaC T I1X npl1llU:.!n l1 aJl bHO HeHaOnlO.l\a 6L1h1Io1H 

B .liaH fl o f! CMCT61046 OT C4 CTa • • l pI1Be.l\ eH li oe 3;ue Cb YTB CPli,llCH.1 C 0 6 O.l4I1 HaK OBoll 

H61o\HBB pl'l aiiTHOCTIo\ BCCX l£11311 4 e CKllx 3 a KOHOB OTHOCI'lTeJlbHO n pe06p83 0BaHIo\!1 

faJll'1JIC ll eCTb Bccro HaBccro nepe<po DIoIYJll1pOBKa 0 6mek r l1n OT 83b1 jJopeHua 

o npl1 HRTIo\H .l4JIR CY.JI J006 0il npH pO;l(bI 11 J.!acc mo6bIX qaCTHU 38 KOl!OB npe06pa­

30BBHI1R, JCTaHoa~ e HHblx ;lJ.JJ R 3neKTpoHoB. 

TaK 'IT O, ;l(c tlcT BI1 TellbHO, c~~e B 1904 r oIlS )] OpeHU 6Y dblJlo BblHCH 6HO, 

'lT O .linR YCTpaHcml R n pooJlelolbl. CBR3aHH o J;\ C HeY.l4aBlllI'lIJIICH n OnblTKal{1o\ odHa­

PYRCHIo\ H .l4 BI1.olCHllH 3e.11.1111 B Oll Tlo\ !{ eC KII X Ii 31\eKTpor~arHII TllbIX onblT8X, He06xo­

.l\II MO np,lll RTb .l4J1fl BCCX {l11 311'leCKIo\X flBJ\6Hl1~ OOU(1I1l xapa l{Te p TpaHC,pOPW81.1,1'l1l 

*) I1 pUB.l\a, TC, !(TO Kpal!H6 ;lJ.OrWaTI1!{eCKIo\ cJl eAYiO'J' 1'paZlIl[J)1 0 HHOj;\ TpaKToBK6 

Te Op"" OTHOCIIT CDbHOCTH. OObl'IH O B0 3pazaiOT npoTHB C8 Moro paccMOTpeHI1R 

~113114CCKI1X fl BJI 6HlI ~ B r aJl HJleeBCKI1X CI1 CT6Wax OTC'IOr a. C!{I1 TaH HcnpaBo­

wepHbl» MX IICnOJlh3 0B8KH8 npM 60JlbWHX CKOPOCT RX ;lJ.BHd 6 HIIH . OOJlHYD H6060c­

HOBa HII OCTb TaKoro a pl'yloleH Ta IlbI .2l0Kaxew HeCKOJl hK O n03.l\Hea. 
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HX 3:1KOJlOB An fl ro<l.JaJle Bcml x C~I CTel! OTClJeTa llp11 60!I.bW~'){ CIWPOC TIlX .nlJl1 ­

."Ctl~lfl. 

!iOHeQkO , .10PC Ii l.\ Ubl)l .\UnCK 0'1' nOJlHOrO :JOHIlI.!a .' ~·J1 Ha~Lle!iIl0 rO pellellH 

:lpOv . it:l,~Jl , Ll .B ero i ' CTPOOHHll ;.J'lry~J:·pojJ.J][a flO IrpOCT O OTHOClITe.r.bHBfI CI(o­

POCTh /lIln .(elIlIll CII OT OM OTC 'l t!TB , a a6COJllOr ilaH CKOPOC':'b ilBL1 .{eHHH OTH OCH­

'r(J;1J 110 Jtllipa . ilUMe 1,1Ll OT""t:::hIl O 06cy,'tJ.l~1 e::t e HeJ\op:H5JTKY H He.nOOl.\eHKY B 

Bro lIC C.'!<.J.! !Balm:; .IW)C£!):)):CT,j-J1IIIO- Dpel.le:illOru aClicKTa l!poc5nol.lh! , XOTtl B 

IOCTU .lOb IW 3T0r'O :lOnrOCa 011 ~i O ~J Gpe/l~JI JlPJI''1X C0 3,nUTC}!OU TOOp1Hl )'rliO-

CII T8.l I.ll 0 :; 'fl1 : 011 I.llJOJI :!Ollfl~lle "1,!eC';'HOro " npOMO Ir>1 B J\umltYllIell cH CI10TeMe 

KOOP;\l1;;3T II n epBUM .tOn Y'l!l]! HOn: Ie I,POOT p<l Hl:'r UOJ IIIO-UpOMGIUlhle COOTHOmeHI1f1 i 

Ko 'ro jl.Je J ,] TCM UW.l:1 rlOno,.Wllli B O(~HOBy eTO. :JTO lle.lOllOIl..tt.1UfHle Hcex ac ­

n eKTon CBOeI '() 'fBUlJOHUI B;-(OJlUe OC'l'ec'rrleIlBO .liM! IlUpROOTKp~lB3TeJlR COiJep­

!!IG i.HO HOBOI'D ' IY'Nl B HaYKe , CBA3DlIHor o C rjlJltJ\IW3HlJt.I npeJd;1a30BaHIIOM 

OC ~i OBIIIlX ....llISlIlJCCHI·JX npe.nC T1; MeHII:1 . no nOIJDAy 1I0DH'fOPC KI1X 3 Ta n o D B pua ­

I1'r ~ ~l »;IS;,!lm .131.l0CTllJiil a :wpI1W.: HCKi1i1 ~311K .llal\coll 1111C;UJI : " BeJlL1K Oe 0 ']' ­

KphlTLle, Kor.nu OHO 'ronMo 'iTO 1l0fljj,~tleTCfl , 1l 0 4'rl1 IIUuupllflKa l103HI1KaeT B 

3UtlYT8HHOtl II (iccc EH3Hm l .ilo ptAe. CaLlo!\!y OTKPblIlUTUJlIU 0110 1t0HflTHO H8n0110 ­

mI HY • .1lnA Bcax OCTanhHllX OHO - nOJIHafl TU~I11UIl/7/~O. l\.Iln Hac 

60nee 113IllHO CeM lJaC jCTaHOBI1Tl'> HeCOMIW HUbI" rllUWf rnyo o!wT' O 

nOHJ.I~!almH o peHU8M Hc 06x o.n11l.1OCTI1 O()Oc5U(Ollll fi Ita Bce 603 

I1CKnI04eHI1f1 :pJ.l 3I1lJeCK LlS fU3}10H~A YCTlliIODJI8HlTID:: B 3ne KT p O.l\lma ­

'If) I{ 3TOMY cllpa Be.nJU1B O!.lY YTBep.fJ\clH1j() llco6xo.l\I1t.10 c.nona TL cne.nJ'lOll(ee 


;nOdUBJlClll1 e: 113 y nmMnt J TUX IOCTUJlbHbIX " DCKope 0C5f1 3aTeJl:bHO Bbl.neJImJTCfl 


OT.nenbHble :ablllaJO;!()lOCIl YlJOHhle, KOTop~e U.D.Y1' ,na,1l'>lU e nepBOOTKpbLB8Tenfl 11 


He TOJlhKO saBo pmalOT OTKPUTJ.l6 , HD .t pJ.l,l\alilT eMY d onee COBSPWC HHYIO POPIoIY. 


1\ ItaK dbl HL1 OblJI BGJlIIK :aKJIa;n nOCJle.D.OBaTeJle~ , He CJI Cl\YCT IIs.n;OOlleHI1BaTI> 


SHa'l61H1e nepBOOTKpbllla TeJIH, YKa30B:n er 0, XOT J1 JIl 1) ~eKO H8 . aaBGp-


WeHH OIJ BJ.I :zl e , COBCPWOHllO nOBbiti flYT l> HaYKe . ;': OHO'lH D, caMoe n Y4JJIee , 


KorJ\a caM nOCJIe",OB3Ten b Il.ae'l' BblCOKYIO OUCklKY CBoetq npe.D.lileCT.BeHHIlKY 


Icalt UO.n.mlHHO:,!y HOBaTOPY, COBepl!J~IB!lleuy lIf::p eBOpOT B H8YKe. IlpJ.lI.~pON 'r a­


KOi1 BhlCOHOli l.topaJII1 B uay'mot\ .ati1:3HJ.I c nyaaT JIocne;nYJOltll1e paJOTbI ,lyaHKape. 


D HOTOPIJX 011 110 Tom,IW OTMelJan npilOpi1TeT JlopeH ua , HO ;'! I1DII[II1 CUBaJl 


npUIlW CCT1l8111111KY CBoe rJlyC5 oKoe n OH;,!IJ<lHl1 e i1p06n :::LIbI . 


H 

tJl1Ke TpaHcq,o pwatU111 BeJll1 lJHH 0pl1 ~'x onpe,aeJlCHI1I1 B dIJCTpO.ltlnllKYU(l1xCfl 

r aJHlJ1ee:aCK;,!X CllCTelAaX OTC'leTa. ~ ilail(Il0 ::lTO lie CTOJlhKO ,Ir,JIR YTO'lHe­

HJ.1ff ;,!CTOP;,!11 C0 3J(!l.HlHI 'reop;,!11 OTliOCI1TeJlh HOC'.rI'I , CI<OJll>K O ,MA npeo.nOJl e HIU! 

B dY.ltYllleM or patmtIeHIIOCTI1 fTB6p.1tKBmer Oc$l HblHe nOIU1MaHJ.1A ;:JT 0J;\ T60pl1V.. 

YnYllleHI16 3Tor o a cneKTa nOHI1MaHIHI Teopln, 1l Tpa.nl1lJ,J.1ouHOJ;\ TpaKTO:a­

Ke eTO TeLl (Jonee YJ\VlB;,!Ten.bH O, tIT O cOilep;;tatl\aACA B paeloTe JI op eHu.a 

l1,11eH oDoCllllelU1H YCTaHOBlleHHbIX 3af{OH OB Tp8HcrpopMalU111 Ha Bce 133aVlMO­

AeJ;!cTBI1H dlma c paay lite nO;!l..nePllaHa 11 IE 3B;,! Ta Il yaHHape . IlpeJln OJleHHOe 

J! opetmeLl npeocipasoll3.lrne ypa B lIeH;'! J;I HJlaccl1'lec l{oli uexamna1 3a C4 flT 

ll:aeJ\eHI1H SaBI1CHU(eJ;\ OT CHOPOCT;,! MaCCb( OB It.1JU CCI1IJ!IHU<I pOBan KaK "nepeBO­

p OT B I\8WI1X BST'Jlll,1{ax Ha t.leXaIHIKY 11 , pe1!l ;,!BW;'!J;\ Hpo6J1ellY YCTaHOBJIeHJ.lH 

8e.nI1HOrO ;nJlA BCex B3aI1Mo.neJ;\CTBI1J;\ npl1HW'lrra OTIlOClITenLHOCTJIl/ , c.420/. 

B nO}lHOM COOTB6'l'CT BI1Io\ C Til KI1U 1I0HI1MaUl1eM npOOl1elol:bl YCTpalieHJ.lH a 6 co­

JIJOTHoro .nBI1l!>e I1I1H nyaHKape ellle B 1905 ro.ny nOCTBBIOl -sonpoc 06 oelH3 a ­

TsnbH OM BHeC OHlI11 COOT:aeTCT ByJOI~I1X I1S"teHellL1~ II B saKOH BceML1pllOrO TA­

rOT eHJ.l H H.bJOTOHa/9/ . B cJlo.nylOU(eM CBO OW pa60TO Ofl nopBblM nOJIY 'IJil n y paB­

HSill1J1 penHTI1B\<IC TCHO~ MOXBHi1KI1 11 PUSBJ.l JI BapllaHT peJIflTl1ilIlC TCK OV. Teo­

PI1I1 THrOTeHJIl A, HOT OP8 f1 y.nOBJlSTBOPHJlB n OCTBBnenIl O"Y T pe60 BaliRIO COOT­

BeT CTBI1f1 llJIeKTpo.l\IIHa MIIIHe JIl peJl ffTIII BIICTCKOii MeXBHI1Kelf/ / 9 ,c.1 52/. T ey 

CBWhlLI lIyaHlmpe pacn p OCTpaHI1J1 Tp sdoBBHIIA HOBo!4 TeOpJllI1 Ha :Bce JIlSBeCT-

HUe Tor.na B3allvo.neJ;\ c TBIIIH . 3 TM Bonpoc~ no~podHO OCBBllleHU B KHJIlre 

I) CoBPeM&HB8Jl peJLa'rHBHCTCltWI 'l'eopu TJlI'OTelDlll, sa ROTOpoR Y'l'Bepltll­
~OCb . RBSBBRae "o6~ TeopHS OTROCBTaHLHOCTHn (OTO), noMHUO ~&HBHX B 
pa60Te IlyaHKape o6upa CBoACTB .ItBD8IDUl, COCTaBJl8IIIIiIX npe,lUrlBT CTO , B.KJID­

118&1' T8ue H Te o6111He cBoAcTBa ;ItBDaIDUl. XOTOpie 0c5YCJlOBJI9J11l CaKiDl TH­

rOT9Hl1eM RaK ymm&PCSJIbIlHll BSamlo,JtelcTBR9M, OR8SHBaDqlDrt BJIIIJDlH9 aa ,JtB.II­

:&eRae BC9X 6es HCltJIJl'l6lDUl MaTepH8JIDlUlX o6'J,eKTOB. 
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,i.A • .1lJrYI!JIlU , ,l:>CBR.(O,.IW'i .iil3 .13Y ABYX :..adOT IJ811K3PB "0 ,..\I1WnllKO 

:M,;!{.' J,IJ. ,, / IG/. 

!' J ;~HI'lH iJ '.JL; .. Q ;)l. 'luijQf'v .IF·; i: ,JloiCl o'rfJQCI~ ~e;IJ)ijOCTII ! !l\Cf! CU O'1,1(::1I<!:' 

:10 " J.iLJ.;.H;.:1iU,: II :1.7 n- 0,-1 ;.U:::!/(O 3Ut:OJlOll TPUIlC~Ol}~.lau:a: ;:;en:'fl.IH JI:l ..,cc 

:;:l'luCltll C! J'/1:1':O"O .IO':' "l1ll C "CO n :0,1;P!OC1' ['10 O:,Ha4'lJ1U nocJle,iL,y¥J.. (;() 

,) Ie: •.., ,c.:·~'I,a il!!H.:e p .J~!l ['IUJllCT CKliX 3a ,vIlOIl ~, un :ru B3~11U J,i\e.WfBIlR , 1(0'1'0 ­
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ll peMel111 lit ~l a H lII 6U CTPO ;l\BI1i1Ylller oc f! ..eaOHa BCTh peaYJI:h'f:1T 111 31.lepe mUl 

COO'fBC TCTBYIOU(I1X BeJlI1 411H , crr eu.t,J.m KY KOT OjlblX n paBI1 Jlbl!O y >nlTbiDa eT GTO. 

Ho ./la.ate .l\nfl Tex, WfO He n p,l .lJ,eplilI1 BaeTCfl :3Toll I<pai1 Hed 11 r nyooK O 

OWi1UOtlH0l1 T OQI(l1 3peHnfl, HOBbl e 3liC nepll1.1CllTOJlhHhle ,~aKTl1 1!lO::l.BY 48J111 

Be cro mlllL!> .lJ,on OJl Hl1TeJI LHf,! !.111 1I0,.TTIO Plli.l\CII>Hll.ll1 .1p,j t;!1 !lJ,IIUCTI' OT I\Pi.lTlJX 

B Cro CDO.iCT13 .1poar pOHCTBa 11 Epe11CI,11 • .lpn nOM 'iOC)leAlll'i.~ l<O'fCrOpIHILI , 

H He Jipl10eI'a fi R 0.1<:lPOl.(110 fIBJlI1 CTCROU Y OjOClIOB'-t IHllO , BCF) ..• c 'lp'l.I;ICLlBHBT­

CR CTHTYC caMOCTOH'W . lbHoro (;yal~c. lH) .lClIlH fl. TIlIW H '1'04J{a 3 P(;IIIHI pawl'l1 ­

tl et: I'" npllHl11.18 JIa n e..al:1YIil B OCHOBe llCe~i eTa r.i,loTc ay 0 (5 Y ' l llB0pcanb­

HOCTI1 I1CXO.l\ lIhlX 1I01I0d. e Hl-ltl . Ho ....e : :3 :JOCh 3TO ,IJ T e u .lp1l 3 l!al l l1H llepD114H O­

1'0 cTaTy ca CBoi1CTB :IPOC :'p;lHCTBa Ii n p c/.WI;;' , jO;! fUHtoI' o 1l!H1CHC ItI1 fl 

r ewaiOCler o 311a 4CIB1R Cill;:lllUJ.\JHlbGCT I1 npe./llOJ1 0 ..lC H,: f! 0:5 l illBa P,IUIlTHOCTI1 

BCCX 30 RUHOB ·p.i 311 I{ l1 UTHOCI1Te:d,H O .lpe0o. ,a:30Baml ~1 ;]OjICIlUa , iJO,np<l 3Y ­

J.1ClxHlllleI'O CJ',te C'fUOJj:1 1;\1 0 o.:tllm\ 11 T Ot1 E O BOJl.lIm HbI npC.'(ClIhHoli CKOPOCTIoI 

,lCP C.l\O'Hi il 3311 MO.lletI C'i'BIH I moooli 1l1i31o\4CC!<011 IIp.i POJtLl . 

BOT n 04ClAY D HOllbiX 3r:C Il c p~Ll e HT:l.'!1 I11JX pC 3Y,1b TU'fUX ~J3 OdJlU CTU 

CilJlLllLlX n cn~ )UX D 3U lj l :' O,llC/~ C 'l'l~ ll f~ Hll KTO 113 Be.t\y.:t11 X ~ d 31;!iOIl cCpCi'umhl 

XX BCKa He; YC tlO':'POll TOp"'~CTDn l1CXOllIIo r o 00o(JIlC1ll1fl Ha ac c ~ 3 11 4 0C I(l1e 

B3UI1 ;.IO;l\c.iCT1ll1 R nOJIOJ:( CHI1 .. , B:3l1 Tbl X 113 J]J CKTpO.•.;tWI.tIl KII . II oJoOl.\ 61111e 

:lTO lweCT Bceo 6 U(l1f\ xaptH:Te p , He 3111lt)i~ l1 li r pUll J.1 U, Ka,t M B cnyqa e 3a -

KO Ha coXpa ll efl l1fl 3 l1Cprl1ll • .'1.I060B OTCTY 11ICIII1fl OT :.I TO I'O 0 6i!l e r o n O}] Ollte ­

11 11 f1 0:1H8 4 aJlO Obi B0 3"Ol!: liQCTh OCiHI! py"co 1l1l fl a<iCO JIIOT IIoro .l\BI1 )!{e HI1 f1 B 11 C­

c .Qe)lOBal!llflX COOTBe'f CTBYlOllIel1 OOJ1:J CTII HOllhiX jl \o1 3 11 40 CKI>1 X RMe HIo\ I1 . TaK 

4T O peQ:h ";,\0'1' 0 lletlOlfOHl1lla!l 11 11 u.el l'r pa,1 hH oro t.! OMe llTa pen HTI1B11 CT CKO£! 

TeOp lol l1 , KOTOPblll , Ra j{ I4bI 'j il.e OTIA Oqa Jl'r1 , Obi JI ,llOCTa TOq tl O IlCH O n pe.l\C Ta B ­
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JIeB B pa60Tax JIopelmS J! IIyaJrBape. ilpR'mHa STorO SaKJlIITU3eTCJi 13 

RenpaB~BOI paCCTaBOBK8 a~eBTOB B TPaKTOBEe B3aHNOCBJiSeA paSJIKq­

HHX pa3~anOB panHTHBBCTCEO! TeOpJ!B. 

IIPOCTPAHCTBO H BP:wI CTmJlWlJ.HOU TEOPID:i OTHOCHTF.llliHOCTH 

KaR YIi YJW 0TM6~, B pa60T8X JIops~ ae3aBepmellBHll OOTaBaJI-

CH Y8TpH'iScKd aanSET np06.lIeYi. Ero OCBOBRaH lUtes: 0 nplIBe~SH1IH 

Bcex saROBOO !fH3.1IXll 13 COOnSTCTBs:e c anS.K'l'po,n;JlHBMHRoi, saXOHIl 

EOTOpHX HemmaplmB'l'HIl O'1'BOCI!T8J[LHO npe06pa3OBaBJll r8.1lWleH, osaa­

'IJBJl8. 6saYCJIOBBo. Cynt8cTBOBamte ,llJ>yI'BX npocTpaHCTBeHHo-Bp8118HRElX 

npe06paaOBaHd, BY~8JIelUlHX R8.R paa '1'eM, 'rrO OTBOOll'leJlI>BO Bl!X 

mmapBaHTHIl Bce saKOHii ~3mm:. O,lUlaXO JIopeBII. Be nplIIIlan K 3TOa.ry 

BaZHOuy saEJlJJ"Iemro. XOTH DKeWlO lIN elll8 B l899 roJrY 6wm aaiJteBH 

B OKOH'mT8JIl>ROU BJJ.ne ROBliS npe06pasoBSIllUI rrpOC'1'paHC'l'BBHIlO-Bpeu6a­

BllX KOOP)l;RIlS/lI/ . a B pa60T8 1904 ro,Jta OB JttmQ nOCTaBKJI 130rrpOC 

o ,l{ottaSaTe.m.c'l'BS lUlBapl!8RTBOCTH ypaBBemrA MaxCB8JIJIB O'1'HOOlIT8JIl>BO 

BBe,neBBBX Z1I 1l0BilX rrpe06pa30B3J4/ • C8MIDt 'l'PY,nmDl JtlUI aero 

oJtaSa.ltOCl> IlpBSBBJme qasnecKII PSaJIbBWI 13 aoBHX npS06paSOBBmts:J: 

Tax aaSSBaeMorO -M6C'l'ROro· BpWlOW1 B .JtB~los: CIICTSIIS. Os 

C~an ero aeKOTopoi BcnouoraT~Hol B~ol, a CSMH ROBUe 

rrpeo6pasoBSBHlt - \fJOpIII8JJl>BIiIl rrpl!ElIIOM. 

JIopean OCTaBaJICJi BepeR 3'1'01 TO'lRe Sp8ID1H, aeOMO'l'p.a: lIB TO, 

WO 91Q8 B 1900 r oJrY IJyaJmaP6 .J\8.ll RarJlJWl08 06'.wroR9lm6 l)tsif<rElCBOrO 

CMHC.na BBe~eBBoro JIopeaneM nMecTHoro" BP6M8BB BB OCROBS 

~) B padoTe JIopeana 3'1'0 ,n0K83a~OTBO 6wIO ~BO .lIRlIID .AJII:I 'mOTRoro 

c..uy-tmJl IlYCTOro rrpOCTpSaCTBB. B KOTOPOM O'1'CYTCTByvf 3JI9K'l'pnBCKlle 

aa~ H TOKH. ~ 06~9ro ~ CTporoe ~0R83ST~CTBO 6B~0 ~BO 

Bn6pBlle IIyaImape B ero OCBOBBoA pa60T8 /9.c.II8/. STOT Bazmdi BO­

npOC HCTOPllH COS~mts: TeOpJ!B OTHOOHTe~BOC'l'H no.n;poOBO pas6xpseTOJI 

B pa60'1'e /IO,c.35/. 
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pa CCMOTpeHHH npo~e~ CHaxpOHH3anRU qaCOB CBeTOBUM CHrHanoM*/I2/. 

Bepy B a6C~Hoe BpeMJi RJIaCC~eCRO] WH3KKH. Ha~o rro~raTb. Mor~o 

nomaTayTL TORhKO HCHoe npe~CTaBJIeaKe 06 HHBBpHBaTHoc TR Bcex ~aH­

~ecRHX aaKOHOB OTROCHTeJIDBO HOBHX rrpocTp8acTBeHao- BpeMeffHHX npe­

oOpaaoBa~. 

O~aKo H npKMeHeaaOe nOpe~eM p accMoTpeHHe ~a~ecKHX npo­

~eCCOB B n~HEYmeftcH" CHCTeMe aa OCHOBe Hcrro~aOBaHHfl rrpeo6paao­

BaRKI r awnLneH Mor~o npHBscTH. llp~eM aaR6o~ee rrpOCTHM TIyTeM. R 

YCTaBOBJI8HHID ~3~ecRoro CMHC~ c OOcTBeHHOn MSp~ BpeMeHR B 3TO~ 

CHCTeMe, oT~02 OT MBpu HCXO,nHOM CHCTe~ OTc~eTa. .IJ.,1.fl: 3Toro. 

RaE 6y~eT nORaaaao aaze. ~oCTaTO~O 6H~0 6~ odp a'1'KTbCH K paCCMOT­

p eBHD RHHeMaT~eCKHX xapaRTepRCTKK. o6max ~ Bcex ~~ecKKX 

rrpo~eCCOB • Ho 3TOT rryTh He 6~~ upoanea HH AopSHUeM, HH ~yrHMR 

COa~TeJIRMH TeOpRH OTaOCHTe~HOCTH. ~o rrpllBe~o R B03HKKHOBe~ 

orrpe~aHeaBHX ne,naror~ecKHX 3aTPY.nHeHHH B OObHCH6HKH CymHOC TR 

3TOH TeopHH. 

Pa 3~~e a CrreKTH npo6~eMH rrpOC TpaHCTBa H Bp eMeHH eTO OH~ 

pa3BRT~ B pa60Tax ilyBHRape, 3ttHmTe~Ha H ~WHKOBCRoro. B COBO­

KYTIHOCTH 3TH p a OOTH ~IDT ,UOCTa TO'lHO nM~ KapTRHY npOHClll9.nmer o 

B ¢H3RRe npeo6pa30Ba HHH rrpe~CTaBJIe~ 0 BpeM9aH H npOCTpaHCTBe. 

H Bce xe 3Ta KaPTHHa He TO~KO B ne~orH~eCROM O'1'HoweHHH, HO H 

B unaHe ~OCO~Roro oc~c~eHHH npOHcmenwero nepODopOTB 3aaqa­

Te~bHO llpOHrpHBaeT de3 BU.IlCH6HRH BaaHMOCBH3ld M£m.!CY OOmHMH lGUiS­

MaTZ'ISC lmMH xapaRTep lWTKKaMi! ~lf'IecKKX rrpoueCCOB H YCTBHOMeHHIi­

MliI HOBllMliI CBO~CTBru,m rrp oCTpaHCTBB H np9MeHR. 

* ) B TO xe BP 6MI! 3Ta RHTeprrpeT3lti1I1 "MeCTI'lOrO '1 np 6MeHH, ~HH3H 
ITyaHKBpe B HEBO orrepanaoHa~cTcRoM ~e. il OnB~ Ch 3a TeM B p a60Te 

3iiHWTeRHa / 5 ,c.7/ B TOM Jtte BH,ll9 Ii .l1;8JKe C TaKHMlI x ap aHTep lillMH ,UeTa­

JlJOOl npe,U)lle CTByxlmSr o ld3JI OSeH.IDI , KBK nCrrOJIb30BaHH9 PMa 'IBCOB BMS C­

TO 1l0HJ!TIDI COOCTBe SHoro BpeMellli B H8E,ll.oH TOtffie ltR.epI.Ul8~bHo:i1 C,!CTe­

1&1. TaRDe ;u,8 TaJIbIiOe COBl1a~eHKe , c lw p ee Bcer o . OO'h.l!C HJ!eTC.fI urn:POROii: 

113BeCTHoCThID p a60T Ily a Hltap e lia 3T'j Tsr.lY. 
I :i 
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B cBoell padOTe ilyaUKape B nePBYID o~epe~ BH~e~eT ROBoe npe­

06paaOBallH8 npOCTpaHCTBeHUO-DpSMSElHliX 'KOOp,ItRBaT KBK npe06paaOBa­

lUte, "3Ha~OHHe ItOTOPOI'O 38RlIBl'l:aeTCR B Od'hSlCH81llIH Toro. 1l0~eMY 

JlliRal(oil. OllllT Fie B COCTOJ1l:lIDi: 06uapymrTl> adCOJIlOTHOe ,JJ;BmteHH9 3ElMJllf" 

/9. c. 122/. TeM CruNM rJllIT'YPapYlJllll!M B llpeo6pa30.eamm JIoperma 

006CTB8HHOMY npeMelli1 M. npoCTjlaHCTBellliofl: ROOp,nI!T:laTe diM IIpH;naH 

pea.m.Huiii !pI13H"teclGrll CMYCJI . o'nHa.RO B CBoaM cTporoM MaTeMaTK'IeCKOM 

HCQ.Jle.noBaHill1 ITyaHJC8pe dOJlJ,llle He nOBTOpJt1I npeXHl:tX CBORX npocTlix 

Od'hSWHeff11ii ~JtIaK'IeCI(01'O CI4>lCJIa "M8CTHOl'O" BpeMeW'! Era OOIlOBO pac-

CMOTpelfWI clfIlXpOBHaall,HH tJaCOB CBeTOBllM CRl'aanOM. B 3'1'0.\1 pa60Te 

OB Bnepnwe no~epKKBaeT , ~O rrpe06paaoBaHHR npOCTpaHCTBeHHO­

BpeMeH~X Koop~HaT od~~~ CBOHCTllaMH MaTSMa~eCRO~ rpynnN. 

IlPR pemerum npodJl8t.ti npIIDe~elfWI TeopmI TJ'lI'OTeJmJl B COOTBeTCTBR6 

C npRHQnnaMR HOBO~ M8X8HKHH llyaHRape BuepBH8 BBeA ~eTWpeXMepHY! 

no~o~, KOTOpYa 3aTeM no~ p8aBRTHO B padOT8X reTTRHreHCKOrO 

MaTeMaTRKa r. MaRI<OBCRoro. n I(8JIOM aD padOT8 IIyUUJC8pe OK83aJUlCl> 

CJIOZH8 ~al!e .n.wr qJaSRKOB-TeOpeTRKOB '1'01'0 BPeMSlU{ , 11 OHa ae ORa38Jla 

HenOCpe)l;CTB8BHOI'0 BJIRJ'lHHR sa upH3aaHHe HORUX Ro~eUUKn BpeMeHH 11 

npOCTp8aOTBa. 

B STOM OTHomeHKH ropa3~0 dOJInIDOOBnHRllBe ORa3ana padOTa Ma~O 

R3BeCTH01'O Tor,na 14000o~oro yqsliOro H3 Eapaa A. 3itmnTeibla. B e1'O 

pa60Te KopeaRO~ npeOdpaaOB3HHD ~KqeCKKX npe)l;CT8BJIeanH 0 BDSMe-

HH R npocTpBBCTBe OTBO~OCb neHTpaJI1>BOe MeCTO. HOBlle lIpeo6pa­

SOBaIiKH npoCTpaaCTBeRHo-BpeMeHHliX Koop,wm8T BHBO,JtH.1IRCl> lienocpe~­

CTBeHHO H3 npHlwmna OTUOCKTeJll>BOCTH H np~ nOCTOBRCTBa C&O­

POCTH eBeTa. D npHRHTOH aBTOPOM ~pMYnKpOBKe npuanBna OTElOCB­

TeJlJ,HOCTH OTMe~Cb HeSaBHCKMOCTJ, OT nOCTYllaTeJInBOrO ~HZeBKJ'l 

3aRORon. "rro KOTOpYM H3M8WllOTCR COCTOJll:ll!R qJIl~ecrou: CHCT9M,,/5 ,c . IO( 

HO ,IUlJThHeilm8e OB9CTBOBaHHe KOHKpeTHO RaCaAOCJ, JIRillJ, 
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3JIeKTpOMaI'HHTH.WC aaKoHoB. ll OTJruttHe O'f pa60T JlopeHl.{a H !IyaJiKapo B 

padOTe 3iHmTeRaa B J'lBHOM B~e He CTaBHJICn BOIIpOC 00 odod~eRaH 

nOJIY'IeBHIiX pe3YJThTaTOB Ha ifH3ffqeCl0I8 3aKOElbl aenJI8KTpOM8rHHTuoi!. 
npHpOJiji. O~aKO 3TO cepJ,eSRoe ynymeW'!e B TpaKTOBKe pe~HBHCT-

CKoD TeopKH He npKBO~O K npRMUM rrpOTKBopS<nUU~, nOCROJlJ,KY y CTa­

HOBJIeBHYe R3 paCCMOTpsaaa 3JIeKTpOYEr HHTBHX RBJIeHnli HOBUS CBOM­

CTBa npOCTp8HCTBa H BpeMeHH TpaKTOBaJruCJ, B OOOdmeHBOM BR~e ~ 

Bcex 1tBJIetl.ld. ITo 3'1'0 odod~eHHe ~OCTKraJlOcJ, qaKTR~eCJCII ueHo~ 

OTpHBaKX 0'1' od~ CBO~CTB ~KmBHHR. 

KaK MIl p:e OTMe'l:aJIR, CaM no cede OOOdmeI:lHhl}i npl'lmnm OTBOC.l:l:­

TeJlJ,HOCTH )l;onycKBeT R r aJm..JIeeBcKYKl q,opJ.ay.lIHpOBKY J IWTOPSR rrpoTlm o­

pe~T p~ aRcuepRMeHTaJIl>~X 4aKTOD. K YCTaUOBJIeaRD CHe~cTBKn. 

COOTBBTCTBYDmHX JlopeaueBOll q,opMe npHHUHlla OTUOCHTeJInHOCTH. 3~H­

mTeKB npRWeA TOAbRO d~o~apR BTOPOMY HCXO~OMY rrpKffUHllY CBoero 

rrO CTpoeaaa - nOJloxeaRID 0 Re3aBHCHMOCTH CKOPOCTH paClip OCTpaueBHR 

CBeTa OT ~HZeHHR ero HCTO~. ilORBJleHHe 3Toro rrpHHUKUa B 

padOTe ~QHmTe!Ha BeChMa BeoObl~o , 11 OHO MOEeT npOJIRTb ~ono~­

TeJIl>HUR CBeT Ha Te,yze cymecTBOBaBmHe, TeOpeT~eCKHe npe~CTaB~eHRR. 

KOTopue OblAK IIcn~30BaHU aBTOPOM npH HallHca UHH STOn ~HT8JIb­

a Da pad~*~ 

x) B padOTe ::JitHIDTeHRa He rrplmO;D;l1.JlOCJ, HKl<8KRX ,Il0B O~OB B nOAb3Y no­
CTORHcTBa CKOPOCT.lI cneTa B 3TOM CMlICJIe. Cuo npKIillM8JIOCJ, KBR eCTSC­
TBeHRoe If odmenpKHRTOe n OJIOJite lU1e . O)l;HaKO TalWM 0110 61lJIO TOJIbRO B 
Teopim 3JIeRTp0MBrHHTHHX BOJIH, OCHOBaHRO~ Ha npe,llCTaBJleHKR 0 nOROR­

~eMCR 3qHpe, nOCKOJibRY B Te ro~ emB He oCCYE.IlanHC J, aCTpOHOMH~ec­
RHe HaC~eRl'lH . no~ep~v~e 3TO nOJIoxeHHe ••~ n03)l;aee (B 1912 
ro~) J~HmTeHH naJI cJIe)l;ynmee OObaCHeElH8 np~ rrORBJIBaHH 3Tor o 
IlpHrunma B ero pa doTe 1905 rona : "qTOCI.l 38llOJlJUITJ, 3TOT 1Ip06e.n, l.tl 

BB8JIH n03aHMCTDOBaRHIl~ H3 ~opeaneBo~ TeopKH nORo~erOCR CBeTOBoro 
~pa rrp~ rrOCTOffHCTBa CHOPOCTH cBeTa ••• " /5,c.219/. 
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XOTII aCXOJUiblB npl1ru.uDIb! COBna,namt C nOJIOlI9HR!lMH nperoneCTByYO­

lIlen pa60TLI JIoperma, CaMO TeOpeTJ!lIBCROe n OCTpOelme ::JitI:UDTeihia OT­

Jlli'IBJIOCb npellt,lle Bcero nOCTaJiOBl<OH 06paTllo1! 3a)tB'IH. EcJm JIopoan 
•

CTaBRn nepe~ C060R 3a.na~ onpe~eJIeHHR o6max ~3R~ecKHX Tpe6oB8­

HnH, lleo6xo~x ~ BUno~eHHH o606meHHoro np~a OTHOCHTeJIh­

HOCTM, TO JHRWTetill , npH8RB 3TOT np~ B Ka~eCTBe Hcxo~oro no­

JIOlteH.WJ. CT8BkL.11 nepe,l{ c060R 06paTHYlO a8.zta'lY onpe~eJIeliRIl BCex 

CJIB~CTBaH, C Hoo6xo~OCTb~ BUTeRB~ HS np~a OTIlOCHTaK&­

HOCTH Ii nOJIo~e~utn 0 H038BRCRMOCTK CKOPOCTH CBOT8 OT ~HX9HRff HC­

TOlJliffi\a. IIOJIY"!OHHlie TaJWM 06pa30M npOCTpOHCTBBHHQ-BpeMOHHliO 

npeo6pa30Bal:lRH cpa3y 11[8 npH06peT8Jlli POIlJILIU:lit i[liI3R'lecKIrlt CWCJI 

KaR llenOCpe,l{CTBeHHIi~ pe3Y~TaT nunOJIUowtff D npapo~e yxaaaHHHX 

~yx npHHUHllOB. Ho «pOMe 1OpMBJIbKOrO 3L1DO.zta HOnuX npeo6paaOB8­

mm,B pa60Te 3ftllJIlTOHIl8 61>JIO llpPlBe,l{OHO I! 1laI'JlJW10e 06:bf{c aelU'le 

OTIlOCHTeJIbHOCTH nOIiJITWI O,1(llODpeMORIIOCTH .Jl.IIJl npOCTpaHCTBOaao­

paa,l{eJIeHHliX Co6UT:I'Ui lia OCHOBe paCCMOTpeHWJ MUCJIenROrO :)KCUOPH­

MeRT8 no CHUXpO~lliaaItKH "tJaCOB*~ 

I1pHl:lIl;HIIRaJIbBO 1i0IlliM B pa60Te 3illuuTol!.1I0 61-lJIO 06'hSlCaOHHe BCex 

panoe 06cYJK.!!,nB1IlliXc.cr pOJlflTl~BlWTClmx 0l!l1l0l\TOD. BCJlU no JlopOHII.Y B03­

HRl\1l0Be~lRe 3THX 3~SRTOB CBSI3UnaJIOCb C nOCTYll8Te~~ ~KZ9HHOM 

oTHocaTe~Ho aono,D;BRMnoro 3~a K TeM CaMRM a6cOJlJ)THOe ,IQ3lf­

118HHe qHrypapOBaJIO B o(\'LRCneJillli uen03MOJIHOOTH aro aa6.nJo.Ixel:iWI, 

TO 3!amTenH rrOJIHOC TblD YCTpalum 3qup R3 TeOpeTH~OCRO~ RapTIoIHU 

aJIeRTpOM8rHHT~ JlBJIeHKtt. XOTH B CaMOM o60saa~eHHR OR II COXpaHRn 

:x , 13 60JIee paaliHX pa60Tax IlyaHRape l:Ie TOJIbRO npKDO~OCb 3TO H8r­
JISl,1(IlOe o6'hRc UeHRe cJ1d3R'lOCROrO CMl:lCJIa "MeCTBOrO" BpeM9HH, HO II Bnep­
Bile 61-l~ ~II aH8JIHS UOIilITM "O,lUlOBpeMeUHOCTb'; n ORasaaa YCJ10BHOCTb 

I<pKTep.wt O,IUIODpeMeHElOCTI1 pa3HOMeCTIlI-lX C061-lTuii H npeAJIOxoao ero OlI­
pe~eJIeHHe aa ocaOBe nOCTYJIaTa 0 aeSaBRCID40CTll CROPOCTll CBeTa OT aa­
npaB~eHBH ero pacnpOCTp aBeHRH /9 ,c.12/. O,lUlaRO nOBTopeHHe Tex xe 
H8r~ 06'hHCHe~ D 1905 ro~ npHodpe~o p ewalDmee 3aa~eHRe ~ 

npR3HalmIl pa3BRnlX B pa 60To J~l:UDTe}iua a OBUX KORIlelII.(Kl1 npocTpaacTBa 
H BpeMeIDt. 

1(, 

npKnaToe paaee pa3~eJIeHRe CHCTeM OTc~eTa aa nORORmYDCH ~ ~~­

mCR, ao n OKOHmaHCIl CKCTeMB BHKaR lie CBH3I-lBaJl8Cb C a~OM. IIo­

9TOMY B~a CROPOCTR, BXO~H BO Bce panee YCTaaOBJIeBBl-le co­

OTHOme!lID1, TpaRTOBaJIHCb pte He RaR CROpOC~'b ,D;B.iDlteIDUi CHCTOW OT­

nOCMTanhHO a~. a RaR Be~Ha OTIiOCHTeJIbHO~ CROPOCTH ~H3eHHR 

,D;Byx CKCTeM OTc~eTa . 

JTY aOByro TO~ 3peRRR 3affWTe~H B cBoefi pa60Te pa3BRJI noc~e­

~OBaTOJIbaO n HC~plll-lBaDmKM 06paaOM, nOf{cBRB, ~TO aaaJIorHqHl-Je pe­

JlH'l'aBHC'rCKHe 3qxp8RTbI D03HRJ<BlDT H .n,JISI "noKoSlllloil:csr" CIoICT8Mb1 . eCJIH 

p aCCMaTp RBa Tb ee ,I4BU9HHe OTHOCMTeJlbHO .n;pyro~ CHCTelYti. 06 3TO~ 

TaR aaaKBaeMOH OdpaTHMOCTH peJIRTllBKCTCKHX aqxp8KTOB B CTaTbe 6~JIa 

CHasaaa Bcero o~a ~8aa: "Hcno , ~o Te XO pe3YJIbT8Tb1 nO~DTcf{ 

.n,JISI Tax, HaxO~CR B nORoe B "nOROHme~CJl" CHCT eMe, HO paCCMaTpH-

BaeMNX H3 CHCTru&l, KOTopaH paBHOMepHO ~axeTcH" /5 , c.18/. Ho 

KMOHHO 3Ta ~pa3a xapa RTepH30BaJl8 .n;pyro~ ypoDeub rrO HRMaHRff OTK~T~X 

paaee :)~RTOB TeopKH OTBOCKTeJIbHOCT~ ~HcHeliHe OdpaTRMOCTH 

peJIHTHBHC TC KKX 3~KTOB 61-l~o Ba&He~illKM 3TanOM nOHHMaHHSl HOBO~ Te o­

pHH, T8R RaR OHO C o~eB~HOCTbD nOK831-lBa~o BClD ao060cHOBaHaocTb 

nOIDlTOK 06'hRCWITb 3TH a<fxI;eI<TbI ,n;Bl!l!eRHeM OTHOCIfTeJIbHO nOROSllllero-

CH aq,upa . 

IIp8B~, B nOJIHOM YCTpaHerum CaMIDC npe~cTaBJIerutii 06 3q,upe He 

~JIO Heo6xo~OCTH . 3~HlDTeila n03~Ree yrO'll!HJl, '!TO nTOOpHJl OT80­

~) B napa~eJIbRo! pa60Te ilyaRRape B ee CTPOrHX MaTeMaTR'leCKRX 
BIi .KJU3;u;R8X c o~eplKa~Och. Ro aS'ffi O, 1'1 o6paTHoe npeo6pa30BaEme r pyJIlThl 
JIopeaua: OHO ,IJ,8lK.8 lien ocpe~cTeHBo I'lC lJOJIb30B8JIOCb B CaMOM BI-lBO,l{O npe­
06pa30Ba wtii. O~aJ\O ,IUMeKO He DceM dlMO UOlliITHO,'!TO OliO OSllB"tJaeT 
B3aHMHYID CHMM8Tpl'lD B031lHKa~ peJInTKBHC TC KKX 9~RTOB . TaRoe pa3~­
HC R9HRe IlyaHKape npKBe~ TOJIbI<O B nonyJIHpHoM ~OltJIa,l{e. rrp0'IHT8IfllQM B 
JIO I:UlOHCIWM yrurnepCHTeTO B 191 2 ro~ /8, c . 42W. 
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CHTeJIbHOCTH I:le TpeoyeT Oe3YCJIOBHOrO OTPHl(aHWl 3cJ1Rpa" H qTO "MOJKI:lO 

npH!l.iITb CYD\e CTBOBaFUre 3tlMpa; lie CJIe.nyeT TOJil>KO... lIpm:mCl:lBa'rb eMY 

OlIpe;n;eJIeHHOe COCTORHHe ;n;BHJKeFUrR" /5. c. 685/. 3Ta TO'l],a 3pemm 

JYRlllTe~Ha Ha 3<IMP yxe OHJIa dJlH3Ka K B3rJUJ,l(aM ITyaliKape. KOTOp1lit 

rrpHBJIe KaA npe;n;CTaBJIeaa9 0 rHlIOTeTKqeCKO~ cpe;n;e ;n;JIR od~RCHeHRR 

cymecTBOBaHHR OnHo~ HTO~ xe np e;n;eJIbHoR CROPO CTH ~ff B38RMo;n;eH­

CTBKii pasJII1lllioil np}!po,nbl /9, c. 120/ . 

ViTa E. OC HOBHOH BKJIa;n; :AiHIDTeiiRa B C03;n;arure eTO COCTORJI B lIo­

CTpoeHKH CTPOHHOH TeOpeTH'feCKO~ CHCTeMll Ha OCROBe paRee ooc~aa­

WRXCR npHKQnilOB H B cymecTB8HROM pa 3BHTKH KRTepupe raqaK HOBoA Teo-

PID.!· MMeRHO 3TH rrpeHMymeCTBa e ro p aOOTU 3Sa'fHTeRbHO YCROP~ 

rrpR3Hami8 TeOpIDl: C ee HeOOhl'IHliMH BHBOMMH. O;n;aaRO, BUCORO o~e-

HHBaR BKJIa;n; 3KHmTelll:la B pa3BHTHe HOB oro nORKMaHRR rrpOCTpaaCTBeI:lHO­

BpeMeHI:lOrO a crreKTa TeopKH OTHOCKTeJIbSOCTR,He C JIeAYe~ TeM He Meaee, 

CtDfTaTb Bceoo~eWllOmei1 C03;n;aHflYlO :aM KHTeprrpeTaTmlO 1JR3~ftleCItOrO CO­

;n;ep2B RKR Te opHH. Tax, B pa60Ts JHnmTeaHa 06C~JIHCb ~b OT HO-

CHTeJIb Hhle Be,.JMqJffi]l, H HS 3BTparHBaJICfl Borrpoc 00 illIBapHauTax B HOBO~ 

TeOpRB, KOTopHe BaH6o~ee DOJIHO BupaxaDT oc ooeHHocTH pe~THBHCTCKOK 

TeOpID.!. Pa3BHTrre 3Tor o acoeKTa TeopKH B 'IsrupeXMepHoM lIpe;n;CTBB-

JIe HKK B paooTax TIyaliKape H MaHKoBcRoro He (5UJIO TOJIbIW pa3BHTHeM 

MaTeMa TzqeCKoro ~PMaJIH3Ma Te opHH, HO H Bowe;n;wKM B COBpSMe HHH8 

rrpe;n;CTaanel:lKR OOJIee BUCOKHM ypOBBeM nOHRMaHRR ~3H'Ie CKOrO Co;n;ep­

;ulImJt T80PID!. Ka!\ 61lJIO OTMeqeHO B pa60Te /2. c. I9/. "Ra'feCTBeR­

HhlH mar B Oo~eAHHeHKH rrpoCTpaHCTBa H BpeM8HH B o;n;ao ~e~e M BBe;n;e­

aKe cooTBeTcTBymmeu reoMeTpKH, Do-cymecTBY, H 8CTb r JIaBHOe co;n;sp­

1It81ll1C clIeIUia~bBoi1 TeopHH OT I:lOC}!Te~bsocTH". 

O;n;aaxo nnff YRcHeHHR nO~BHoH CymHOCTH 3Toro r .rraBHOrO co;n;ep­

Ea HHR TeOptIH OTHOCHTeJThHOCTK He;n;OCTaTO~O rrpoc To HCXO;n;HTb R3 

HI 

npH3aaHHR, qTO Bce qM3HQeCKH8 rrpo~eccH rrpOTeKaIDT B qeTHp eXMepHoM 

rrpOCTpaI:lCTBe-BpeMeHH C l:leOOH~ CB oMcTBaMZ rrceB;n;oeB~oBoil 

reOMeTpID!. Heo6xo~o eme l:la~TK HCqepnHBaD~ OTBeT 0 rrp oHc­

xox,ne B.l:m 3THX CBOHC TB reOMeTpID.! (PK311'feCKOrO Wlpa. Ho cOBpeMeR-

HaR TpaKToBKa TeOpJm OTI:lOCHTeJIbHOCTR He ;n;aST y;n;OBJIeTBOpHTeJIbHOrO 

OTBeTa Ha 3TOT BaARH~ ~ nOHRMa HHR TeopRM Borrpoc. 

BcTp eqaromaHCR B JIRTepatype nOlIHTKa rrpe;n;CTaBHTb rrceB;n;OeB KnH­

;n;OByn reOMeTpHIO qM3HQeCKOrO MHpa pe3YJIbTaTOM orrpe;n;eJIemlliX H3Mepn­

TeJIbaHX onep~ cyo~eKTa, oe3YCJIOBHO, HeCOCTORT8JIbRa~. KoHe'fHO, 

M1i CJI8HI:lOe paCCMOTpeHHe H3MepHTeJlbl:lHX orrepauIDl MOlKeT OHTb TOJlblW 

cpe;n;CTBOM BYffBJIeHHR 3THX CBOiil:CTB J.! 3MepReMIlX DeJIlf'1.liH, a He npHqH­

1:l0~ HX nOflBJIeHRR. 

He MOEeT OHTb npH3HaHa y;n;OBJIeTDOpHTeJIbHoiil: H TeH;n;eHUHH C~­

TaTb peJIHTHBHCTCKHe CBoHcTBa npo cTpaHcTBa-BpeMerra H3Ha'f8JlbHO rrpH­

cymKMH rryCTOMY rrpocTpaHcTBY HJIH ;n;axe OCOOOll qM3HQeCKOH cpe;n;e -

BaKYYMY. MCTOpHqeCKIT TaKaH TpaKToBKa TeopKH H;n;eT eme OT 3HHillTeK­

Ha. Kax B rrepBoa cBoeM paooTe, TaK H B rrOC~e;n;yIDmHX BHcTYllJIeHH8X 

Ha 3Ty TeMY ae06HQHHe cBoilcTBa MaClllTaOOB H QaCOB TpaKToBamtc b 11M 

KaK CaMOCTOHTanbHHe CymHOCTH B OTpuse OT oomax CBO~CTB ~3HqeCKKX 

rrpoueCCOB. 3TOT RBHHi1 He;n;OCTaTOR TpaKToBlm TeOplrn B rrOJIHOH Mepe 

YHaCJIe;n;OBaH OHJI H BCeMH aBTOPaMH MHOrO~CJIeHHHX MOHorpalPIDi. rro-

CBffiQeUHHX TeopHH OTBOCI1TeJThHOCTH. 

:l!: ) JIal100JIee I10~HO TaKoe ocYJ,RcHe HHe PeJL<ITHlll1CTCKID: CBoi1cTB BpeMeflli 
l1 rrpocTpaHcTBa 6U.lIO pa3BllTo B JIela.ourx Ji . VI . i~u;n;eJlbmTari!a / I3/, a po­
;n;OHaqaJlb1ll11<aMl1 cm.loro nO,l(:{o.n.a GIlJIH A. IIyaru«lpe u A. :JltH1llTeiffi . 

I 'J 



A M.eliiJ1Y TaM JHHlUTeBH B 1949 roJIY Bce xe OTM9TitII 3TOT HS,D,O­


CTaTOR n pZHRTOrO KM nocTpoe~ TeopHH OTHOCHT8AbHOCTH H npKsHa~ . 


'ITO "T8 0Pmo MacwTa60B 11 'lGCOB C~e,D,OBaJlO ellJ Bb[80,ItHTL I'!S peweillrlt 


OCHOBFillX ypaBHeHIDI (yqRTlJBM. '!TO 3TH rrpe).UdeThi HMeDT aTOMRyto 


CTPYKTYPY H ,D,B'lJ![YTcs'Il. a Iif) CtmTaTL ee HeSaBltCl1MOH 01' llliX "/14/ . 

I/o :na peKOMeH,D,8~ 60.llee rrpaBUAbHOrO JIyTU YCTaHO.BJJellRH pe­

.1lR'TUBHCTCKflX CBolicTB npOCTpaHCTB8-Bpel.leHH B03l:lpaIQaeT Hac HMeHHO 

lC TOMY no,!C(o;.ry, ROTOpiiii OOJl H8'£8T ems JIopelD.(eM. J<ru< w pe OTMe­

ttaJlli BliIrue, Ha :JTOM nyTI1 OCTaJlCJl He npOiUOIiH!:lM B8litH.Ufi rrpOMSlilYTOtJ.Rl:li! 

3T8ll nOJry'£eUM peJIHTlmUCTCl\RX KlilieMaTIftf9C.KlfX coo 'rHomeUHi!: E paMKaX 

np81l!llIfX npe .nC'l'aBJIeHHU 0 npeM61ill II npOCTpBaCTBe. CepLe3truM npe­

lISITCTBU6M ;wIR pa3BI1Tllil TaKoro no,nxo.na CT8.lIH npe,D,BSJtToe MHsnRS 0 

aenpHMElll.l:IMOC1'!i npe06p830BBnaH r a.IDLJIeS! B c.rrytl8e OTROCHTeJIhFillX C!(Q­

POCTs!i: ltBKl!OHID! CKCTeM OTCl{CTB, COlJ3MOPHMliX CO CKOP OCTLIO CBeTB, 

If H8.ll.01l0lUIM8Rlie y c ;roBuoi{ CYUUlOCTR nOffiITllil O.ll.liOBpeMeHBOCTH .nmr 
pa3HOMGCTIlIlX C0 6lJ THlt. MMeaao B 0 3MOEHOCTL P83JIiftDlblX corJl8.weHIrlt 

B BJ:lc5ope O.ll.liOBPSMSIlUOCTI1 n 0 3BOJUieT O.ll.HO R TO lito qn3HlJ9CKOe CO,D,ep­

Jl:8H.HS pe.1lR'TlUIIICTCROii TeopKH CCPOPMYJIl!pOBaTb B paSJIIPDIblX rrpe,uCTaB­

.Il9UID!X . ConOC~aBJ!eRH9 x e TaRKX npe.ll.CTaBJl9aal , PB3J1K'£HUX n o q,op-
Me , HO TO.dt,l{8CTBeAHhlX n o qJt3R'£SCKOMY CO,D,eplKaHBlO, rr03BOJlS!ST BbI.ll.9J1BTL 

TO nO.IVIHHROe cyrne c TBo HOBOa TeOpIDl: , ROTopoe ue 38EHCRT OT YCJIOB­

HHX corJl8illeHHn rrpRHRTO~ q,opMU rrpe.ll.CTaBR81iHH a n03TOMY OTBOCHTCR 

1< 06'l>8RTHBHhl14 RHBapJ.18IiTaM Ta op Wi / 15/. 

K coxa;reHHID, Tpa~OHl{aH TpaRTOBKa Teopaa OT HOCKT9.1lLHOCTK 

H9 B KmDqae T pa3~Rc He~ n o n OBo.n;y YCAoBBoro CT8TYC8 TaKor o rrOHJI­

TM , K81< O,D,ROBpeMea aOCTb C06l:lTd H BlJTeKaIO!l\l1X :as STor o BOSM~ao­

CT 9B pa3Jllf'll:iOrO n o 1JoPMe ormcaflliJi Te opHH , XOT1I B pH.D.e p a c50T llyali ­

Kap e If 3ihunTeUBa 6liJIK rrp SlMli8 YKaSBIlIDi lIa :nOT C'leT / 1, c . 618-623/ . 

2 11 

Oco6eHIl0 'leTRO llya HRap e Cq,op l.\YJIHpOBaJl CBOIO TO'!KY spe HKfl no 

3TOwry B O.rrpOCY B CB o eM ,D,OKJIa,D,e " ilpOCTpaHCTB O H Bp eMSI", npOtruTaHHOM 

B Mae 19I 2 r O,D,a B JIOH,D,OIl.CROM YHHBspCHTeTe. flpelK)l;e Bc ero Oil no,D,­

'lepKHyJl :mcnepl:IMeHTaJThHll9 OOHOB8EIWr .u.rur YTBepiIJteilliH B ~3.lU(e npHfI­

lUUla OTHOCRTeJIl)ROCTH B ROBOH !J>OPMe, COO'l'BeTCTBYJOllteioi ROnO I1 MexaHKR9. 

BBe.ll.erme xe 1i0BliX MSTprtqeCR11X COO'!'HoweHI6J{ C lieOOl:l'lFillMli C.Boiic TB8M>1 

,laCWTa 60B il ttaCOB OR OTRec R n OCJle.ll.CTBIUIM npOliCWe.ll.lllero B MexaHID<e 

nepeBopOTa. YX8SaB Ha npKCYTCTBl'le B IDiX YCJlOBBOr O 3.1leMeHTa, CBH­

3aaBoro C Onpe.ll.e.Il9HHUM B~60pOM O.ll.liOBpeMeHHOCTH. CBoti ,nOlt1lfl,n OB 

3aI<OHqan yTBep~eHReM E03MOJltHOCTH n p H,D,ep MKBaTLCH It CTaDoro c o­

r.!IaIlleH.Kl1 npa B1i6ops RpKTepKR 0,[(Hon pOM8HHOCTI1 C06h1TIDi. .lI.onyCTH-

MOCT!> OnpS,D,6;reIlI-lOrO llPOlf3B0.ll8 OU,1J:a IDII y 6 e,lU1Te.IlLliO MOTUBliPOBffiIa TeM , 

'ITO P9t{b l!.ll.e T 0 6 0.ll.HOBPSM9IIHOCTI1 COc5lJTIrll, KO'l'Opii 9 np oHcx o.n.srr B 

pa3 1Ih1X TOlJRax npoc Tp all.CTBa H npmu.umHaJILRO He MOry'!' OO Tb CBS!3a Fill 

npRlJKIiIiO- C.Ile.ll.CTBeUHUMH OTROWSHHJlMlt . 

Ho aT14 BRCRa3lma lillil tqJyrrHs IDuero yqe Horo He BHSCJm COMHeIDrn 

B YTBep;zummseCR yrr.s npe.nCTaBJl6H11e 0 nepBI1'1110M c T8Tyce CB oicTB 

rrpOCTpaHCTBa a BpeMe~ B PeJlS!TKBKCTCKO~ Teop HH . A YTBepz,neHHe 

llyaHK8p S 0 B03MOXHOCTH BUc50pa a.lUlHOH O.ll.UoBp9MetiHOCTR ,[(.ll.ii pa3.J!H'lliliX 

ID:J.9Pl.Ul8JThHblX CHCT9M OTC'Ie Ta CTaJIH rrp WtmC.1lJ'ITb R a a 6JIyJr.n91iW!M yqa ­

Horo. 

ilPOlJSB OJl!>HOCT!> ~oopa KpaTepKJ'I 0,D,HOBp eM8aHo c TH no.n;qepKHBa~cL 

T8 KEe J~HillTe~ HOM , 8 3aTeM PR.D:OM ~yrHX y 'l8HIiX /1 , c . 6I8/. Ho 

IllfRTO HS Iil!X He rrp mueJl K npaBl!JILBOMY BlJBO.ny, 'ITO a Ta npOlI3Bo.m.aOCTb 

npOCTHp a e TCR 14 ~o B03MQEHOCTH Bbl60pa e~HO~ o,nBOBpeMe aaOCTM, COO1'-

BeTCTBYD~ea rrp&0 6p a 3 0BaBHKM raJlRJleH. 3TO~ BhIBO.ny nOMema~o yxo­

peBUBmee CH Ma eaae , qTO Bce a 8 TPY,D,RaHKH KnaCCHQ9CROA ~SHKH rrp H 

a a 8JlfiS8 RBJle~ n pl'! 60.llLWRX CKOPOCTSIX ,[(BRM6UHR 61i~ CBfl3a~ C 

HCnOJl!>30B8HKeM np9 0elpa30namtil: r 8JlH.lleJI. 
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BCR 3Ta rrpOdJIeMa dHJIa rrO-HOBOMY OCBeIl1eHa B Moeil: (; 'raTLG 

1972 	ro,na / 1/ , a TaKEe B rrOCJIe,nfUW rO)Jfl B KYPce JIeKIUili A. A. Jl ,,­

!'JHoBa, r,ne rrpMBo,nHTCR cJIe.ny1O[Uee -qeTKoe YTBepJK.n81ili9 : tI 'tIaCTO DCTpe ­

-..a~mHeCR B JIHTepaTyps YTBepJK.neHHR, qTO B TeOpBR OTHOCHTe~aOCTK 

aeo Cixo)(HMo OTKa3aTbCR OT npeoCipa30BaHHil raJllUlefl, npocTo ueBep libl. 

JrHMH npeodpa30B3HKffMH, e CJIH Heo 6xo~o , BceI',na MOEHO nO~30BaTbCR. 

O,nHaKo, H 3TO rJIaBHOe, OHK He OCTaBJIflIDT ypaBHeHKR M3KCBeJIJIa- ]opeu­

ua HHBapl1aHTffiiMH" /2, c,I4/. A BOCrrOJIb30BaTbCR 3TKM Heodxo~o. 

KaK MH YiKe oTMe-..aJIH, B nepBym Oqepe,nb,AnR BHRCHeHIDI odmax KRHeMa­

TH-qeCKHX cBoHcTB ~3ilqeCKHX rrpoueccoB, KOTopu e JIezaT B OCHOBe 

Mepu-orrpe,neJIeHIDI B KallU{O~ HHeplUlaJIbHOfi CKCTeMe c06cTBeHHoH O,nHO­

Bp8MeHHOCTI1, .IJ.IllfTeJIbHOCT}l H rrpOTalKe HHOCTH, COOTBeTCTBYlOiltI!X npe06­

pa30BaHl1HM Jiopeuua. 

ilpaB,na, rpyrrrra aBTopOB, BHCTyTIflBilll1X C 3aMe-qa~ili rro rrOBO.ny 

MoeH CTaTbH /1/ , BHCKa33JIa MHeHHe, -qTO B03MOEHOCTb OIIHCaHHJ'! peJIR­

TIffiHCTCKHX COoTHoweHnJ1i C rrOMOIllb~ rrpeodpa30BafUtil raJllUleR RBJIReTCR 

OQeBI1,nHHM H OdmeH3BeCTHHM qEKTOM /16/. C nepBoil qaCTb~ 3Toro 

YTBepx.neHHR HeJIb3R He COrJIaCHTbCR. neHCTBHTeJIbHO, B OCHOBe TaRon 

B03MOlKHOCTH OIIHCaHl1R JIelKaT ca MIlle rrpOCTble H BMe e Te C TeM <PYR,I!;aMe H­

TaJIbHHe coo6palKe HKR 06 YCJIOBHOCTH rrOHRTHH o,nHoBpeMeRHocTH B ~311-

-qeCKOM MHpe, r,ne oTcyrcTByeT MrfiOBeHHaR nepe,naqa ,neHcTBHR Ha KO­

He~oe paccToRHKe. qTO lite KacaeTCR BTOPOH -qaCTH yrBe~eHRR od 

06meR3BeCTHOCTH 3Toro qEKTa, TO OHa COBceM He COOTB8TcTByeT .ne~-

CTBHTeJIbHOCTll. Od 3TOM rOBopRT MfiOr0qJ1CJI8HHHe MOHorpa~, co,nep-

M mae rrpmw npOTHBOrrOJIOlKHH e yrBepllU{eHilil~) Ho.nyrllllllM CBH,neTeJIbCT­

BOM 3TOMY RBJIRDTCR orry6JIHKOBaHHHe B rrocJIeAHHe ,neCRTRJIeTHR B ueHT­

pa~HHx qM3HQeCKKX iKYpHaJIaX rrpe,nJIOlKe~ TaR Ra3HBa8MUX Orru TOB nep­

Boro nOPiI,/lKa , rr03BOJIRilll!liX dy,nTO dbl Henocpe,nCTBeHHO,6e3 Ka RRX- JIHOO 

x) ilpHBe.n;eaElHaR El3MH BHille UHTaTa H3 KYPca JIeKQHH A.A. ]orYHOBa / 2/ 
RaK pa3 H rOBOpl'IT 0 -..aCTO BCTpe-qa~ll!IiXCR B JIHTSparype aeBepHHX yr_ 
BepJK.neHHRX no 3TOMY rrOBO.D;Y. 
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YCJIOB HblX corJIawe!iHtt, npoBeCTH cpaBHeHHe CKop ocTe.R pacnpOCTpaHeHIDI 

CBeTa B .n;Byx npOTHBOnOJIOEHblX HanpaBJIe HKRX . ITPH OTCTYllJIe HHH OT 

nOCTORHCTBa B TaKKX OllblTax, rro yTBepF~eHH~ MX aBTopOB, .nOREHU npo-

RBBTbCR 3~KTH nepBOI'O nopR,nKa. OJUlaIW B .neii:c TBl'ITeJIbHO CTH 'I'aKHe 

OOOTH rrpIDl1..\H.l1HaJlnHO 8.e MoryT Od fiapYJKHTb HepaBeHCTBa CKopOC Te-j;\ CBe-

Ta B npOTHBOrrOJIOXHblX HanpaBJIeHHRX . Bce no,nod Hbl9 rrpe,nJIo%eRHR H9­

RBHHM odpa30M da3Hp~Cfl Ha rrpe~OJIOEeHHR 0 paBeHCTB8 CKopOCTe~ 

CBeTa, qTO no 3~CJIY aBTOPOB B STYX OllblTax .nO~HO 6HTb rrpOB8peHO . 

O'!u{aKO B KO HRpeTROM rrpe,nJIOiKerum He Bcer.na npOCTO cJHBaeT o6Ha­

PymHTb 3TOT HeRE HO npe,nCTaBJIeH~n MOMeliT HapyweHKfl Bcell JIOrRKH 

3KCrrepJllMeHTa. HecoCTORTeJIbHOCTb TaKRX rrpe,nJIOE9HHH ,nO~Ha dU Tb 

YCTaHOBJIeHa HCXO,nR K3 TaKKX xe 06mzx .II ~amaMeHTaJIbHUX C006pax8­

HHH, 	 KaK H B c~e npe,nJIoxe~ ocymecTBKTb Be~~ .n;Bl1raTeJIb. 

B rrocJIe,nHefi qeTBepTK rrp0illnoro BeKa ~3l1KR y6e~cb B 6ec­

IIJIO.nuOCTH nOOO TOK UajTH rrpKfiUKIIHaJIbHyro CX9MY ollblTa, KOTopaR 6H 

OdeCrr8'iHB3JIa rrOREJIe lUle 31PJieltTOB nepBoro rropR,nKa BeJIH'iHHbI OTHOWeElH."{ 

CKOpOCTkr .rr;Bu eHIDr TeJI R CROPOCTK CBeTa V / O. Xopomo TaKlW H3BeCT­

HO, 1.fT0 B03HHKlll3.i1 B lla-qaJI9 Hamero B8Ra eTO .n;aJIa .D;JIR Bcex Ha6JI1l.n;ae­

M.!X B8JIH trnH OTJIH trne OT aHaJIOrl1'lliHX Be.7Il!'lJ!H KJIaCcHt!.ecRo~ ~3HKH 

TOJlbRO BO BTOPOM nOpR,ll;l(e OTHome WlSl V / c. Ta K qTO IIORBJI8 !U1e B 

u;eHTpaJIbHHX @rn.a'Iec lGl:X xypHaJIax Phys ical Re Via...,., Nuovo Ci men to, 

"Ycrreu ~3H-qecKHX Ha YI( "rrpe.n;rOJlteR.Jtil: OrruTOB nepBoro rrOpR;1U{8 xapaKTe­

p ll3yeT YTpaTY nOHHM3HHH COBpeMeHHHMH ~3KKaMR lleKOTOpux 06mHX IIOJIO­

iK8 IDrl!, COCTaBJIRilutIDC qJy'H.nruaeHT peJIRTHBHCTCKOK ~3KI<H*~ 
Ha He06oCHOBaHHoCTb TaKRX npe,nJIo~e~ OlIBTOB nepBoro IIOpR.ll:Ka 

dHJIO 	 06pame HO BHHMaHHe B MO en CTaTbe /18, • T3M ~e cJHJIO IIORa3aHO, 

*) 	 HeRpK1'lf'IecKKi.!. Od30p rrpe,nJIo%emrl!. OIDlTOB nepBoro nOPRAKa co.n;ep­
~CR , aanp~op , B pndoTe / 17/. 
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'iTO B OCBOBe llX JlelKJitT Heno tillM3IiilS IIpmrruumaJThllOR a8B03l140lKHOCTH 

1I3M.epSIiIDI CKOP OCTIif CBeTa B O,ll;HOM H3n paBJIeJUm: (Ce3 B03Bpa!Il6HIDl JrY"<l1l 

cB8Ta B oopaTHOM Hailp8BJIeHIDI ) , KOT opaR 03R3'IB9T If H8B03M03tBOCT1> 

OlIllTa , pa3JIlPlalOIl1er O ;Q;Ba onHcafULCI p eJlRTKBROTCKOH lUfHeMaTIUU! C HC­

nO~30B8HMe rrpeo6pa30Ba~ ]opeana If np806p830Ba~ ra~eR. B 

CTaTbe OTMe qanaC1 Ta~e, ~o Ra'l:~O He~op83YM8HHro c 06c~eHHeM 

onwTOB oeplloro rrop~ rro~~ H3BeCTAH~ CnenRaJIHCT no p~KBHCT­

cROH TeOp1i11 1\. l~eJl.JIep /19/. iN:! JKe IlPHB8,lJ)IeJmT nOCT8BOBKa JIOll!­

HOM npOOJI8M1i :lKcn epw.eRTam,Horo pa3JIl{'l:8HIU! T80PID! 3lifUIITe~Ha OT 

TeopIDl JIopelma. llpID.IeQa T8JlbHO. 'iTO MMeliflO !\lUU'y K. MEiJIJIepa OT-

Me~~ aBT OPH 33M8'IBHKR / 16/ KaK npHMsp rrO HHMaHKH B03MO~HO CTIif OIIR­

caHMH peJIffT~HCTC!\OH TeopKH B ra~ee~x lWOp.lUlliaT3X . 

TIpe.lJ)IOlKeHRR Onw TOB n epBoro nop~a H H3Mep e HHR CKOp OCTH CBeTa 

B O,nHOM Harrp aM8HRR H rrO I:lliHe IlIJO,nOJI:lt8IOT nyd.mrnoBaTbcH B HeRoTophlX 

t!MSJPIeCKlfX Ji(ypHaJIaX /20/. TaR 'iTO ,nO o dUJ,eH3BecTHoc TK B03MOXHOCTK 

To~eCTBeHaoro orraCaHHfl p8JI.ffTHBllCTCKO~ KaHeMaTKKH B raJIKHe9BHX 

KOOp,!(KHaTaX 8me .naJIeKo. H rrpe,ncT olilT OOJIbUlaH n s ,uarOrJifcreCRaH paooTa 

no pa3'bHCHe l{RIO B c ex 8THX BorrpocoB II B rrepByro o'{cpc.!U> - no OO'bfICHeHHlO 

orrpe,neJIHlOll\e ii p OJIft OOlJ!HX 38KOHOB ;Q;BIDKeHidR . 

Cn e.nye T ocooo nO.I\'l:GpKIiYTI>, 'ITO ,ll.JIJl HaI'.lI.R,lJJ:loro B1HlCHN lKH o61l\1ifX 

CBOHCTB qM3R'{ecKRX npou sccOB. oIIpe,n~ PeJIHTKBRCTCK,yID MeTpHKY. 

Tpe6YSTcR IIpO.nO~Tb JIopeauencKKZ n o~o.n. HCnOJIb3~ npe06pa3 0­

BaHWI r a.lIlL1IeH. HO n pHMeEI.KT8JThfiO It KIilRSMaTll'ie CKoMY acnelITY npOOJI9loti. 

,Il.lIH Toro TIOOO y oe.!tKTbCR. '!TO cOOTBe TCTBytlllll'le <Pa3H 'Ie CKHe u po1\e ccIfl; 

*") ITo.J( Coor a eT cTBYl'.llU11,ili L ~ l\' 311 t1e CKllMIl l!POIlf'C C:J MH B ra 3JHPiH IIX I1I1P.p­

UIoIIl ,nhH blX CHCTeM8X, COL~ a CIIO RopeJlIlY, nlJ ,i1pn:3y l.i(~ 1:!3i)T C R aHilJIOrll4111J 8 

qJlol31ltle CKJoIC n p o u eC ChI, BOCIl P0l13BC.lI.elilibie B COR e pUIClH1O 01l,HlI8KOBHX 

YCll OBII Sl X B l>IHepQI18 J1 .bHblX CII CT el.lllX OT C4eT8. Ilnnplolr..l e p , e CJll1 B OJ\Holi 

CIoICT elo1 e K OOp){J1Ha T ,JJ,Jl R p a CC IlOT peHI1Jl 8b1 0 P311 lIP01l8C C ):IBll <;e HIIR 3Jlb1,a ­

'l aCTII[j p acrra .J(a nJJ.ep 1I 0Jl OHIIR , nOK oH I~il X C Sl n ;JTof1 C)]C7eLle , TO CO OT­

BeTG TBy lDuum npollec COJ,1 B ):Ipyro ll r n CT C1J e OTC4e T1l OY JJ: CT J1.Bl:li: UHll C 

811b~a-~acTHU OT p8c na A8 TaR HX .e HAep, HO nO KOHlim XCH OI HOCIl T enh HO 

noll HTOpoll Cl1CT CM hI KOOp.n. \H8T. 
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rrpmreXO.I1,liT no-paSHoMY B P8 3Jll1'll11:lX )!J3IDKYU\KXCff o'fHocwreJIbHO ll;PYI' .IWYI'a 

RHeprwaJIbB!lX Clil'CT8MaX I(OOp.!tKUaT. 11906xo,1J;KMO rrp110erflYTL II IiX OImCB­

HIif~ C YCrrO~3013aHlil'8M. O~ H Tex ~e e.nBRKU "3Mep9HHR npOCTpaHCTB8H­

~x npOMaxyTKOB a BpeMeHHHX RHTepB8JIOB c e,l(HHo~ o~nOBp9MeHHOCTb~ 

COOOTHR . A 3TOMY YCJIOBmo p acm.mTpeHIDI K8l( p a 3 li YJ(OBJI9TBOPSIKlT 

upeo6p a30B8HRH r aJlHJIeH. 

llPBM9HHB IDe K PS.IIlJTIIBKCTCI(OMY wpy np!! 60JIblllWC CKOPOCTJlX OTHOCH­

TeJIhHoro ,lIl3Kl1t8HH.ff, Mli CMOJiteM HenocIJ9,n:CTBeHHO y6e,n;aThcJ! B TOM, '!TO 

TOJIl>I(O B O,ll;HOt;i !!S p aCCMaTpKBaElMhlX CI1C TSM OTCQ8Ta /rrpll'IGM np0l13 ­

B OJIbHO Bhl6lil'pa9MO~/ 06SCnS'l:KBaSTCff K30 TPOUH09 OnHCaHR9 CKOPOCT9ft 

~Kq9CKIifX npO~9CCOB. TaKyID CHCT9MY MN 6y.nSM ~ee HMeHOBaTb hC­

*1
XO,ItHoit caCTeMOll O'l'C'leTa C KOOp.lVlHaT8:,m x, Y. z 11 t. 

.II.nsr m>yrOK 1K8 CHC'l'eMbl KOOP,ll;RR8T, ,l\l3WIIYIUeilCJI OTROCKT8JIbRO HCXO,n:­

HOH CO CKOPOCTbll V B.nOJIh OCH X , OrmCaEI.K8 CKOPOC TSi! COOTBeT-

CTB~ ~anqeCKKX rrponec COB 13 T8X ~e rrpOCTpauCTB8HHo-BpeM9HHllX 

MacwTa6ax OOB8pyERT RBayD aHRaOTpOllKffi B HarrpaB~eRHR OTBOCHTeJIbROrO 

,lIl3KEeHHH 3TKX CHCT8M. ~ npoqsoca pacnpOCTpaUeHHa CBeTa TaKaH 

8ffR30TPOITKff eCTh usnocp9,nCTBeHHHH peSYJIbTaT He3a13RCHL10CTK CKOPOCTH 

pacnpOCTpaRBBIDi OT ,lIl3Hltemur HCTO'lIDIKa CBeTa H np RMoe npORBJI9lUIe 

oeHHB8pHBHTHOCTK OOOTB9TCTBynm8ro B OJIHODOro ypaBaeBBff OTHOCKTaHhHO 

np600pa30Ba~ r~esr. ~ B c ex ~yrKX ~3R'leCKHX npOneCCOB. 

BOCnp0KaBs,neIlllliX B 3TOit CRCTSMe OTC'ISTa, B 03HKI<E10BeEIB9 orrpe;r(eJIealloi!: 

8HH30TPOllHH CKOPOCT9U OTBS~eT 8,l(RHCTB8UHOH B03MQEHOCTH BhlnOJIaSHHH 

*) ~neJyeT OTMeT~Tb, ~TO Tpa.n~UHOHIi O ~cnonh 3yp.M~e ):InA T a~ o~ 
CJ.lCreMbI :lnIlTPThI "Hcn0ll.llIUHaSl" 1I1111 "nOl< Oflm8SlCIl " flBriU lJeY.B.84H.hI , 

T8K K8K HeB03:JOlW O O(hRCHIUb , o THOCIoITeJ1bllO 'l o r a CIoICTClAa {; "IoIT8 e T-­

e ll lIenOJJ.BIoIl[HOR . B T O He BpeMJl r epMI1H ",LtlH\i:YUlitllCll C1ICTp.1Aa " ,LtJlJI 

OAH OR .1 3 IIHepUilaJlbllhlX CI1Cre)., OTCt(eT8 BnOl1He npllfOJl.ell, n OCKOll hKY 

Oil nO.D.4C) ')( IIIHlOT, 11Tl.l pn CCidilTjHmaeTCR ABlll1(1l1l-1e noR Cl'lC T elJhI OT I1 0­

cln CJlbHO JlPyroll IIl!eptllll:l Jl hllL)R rl1 Cl'ehlhl . 
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npI!nI~ma OTHOCRTe,m,HOCTH np a CYDleCTBOBamm B Ilp Hp O,Iie cJM3neCKOr O 

npouec ca, Cl{OPOCTh n OTopor o He SaBFlCRT OT .n;BD9HIDI er o HC'r O'lliIfit8 . 

MHa~e r OBop a , B03nm,UOB 9HHO a HFI30TpOnHH CRopOCTe~ npOK3Bo,m,Horo 

@!3RlJeCROrO rrpouecca rrpR omrca lUIH RX B ROOp romBTax X, y. z H t, 

CBffaaHHUx r~eeBHMH npe 06pa30BaHRRMH C KOOp.rtmIaTaMH RCXO~O~ CH­

CTeMU OTC qeTa ( X = x - Vt , Y= Y. i = Z, H t = t). eCTh llpHMoe 

cne,IiCTBR9 rrpRHnHTI8 OTHOCKTanDBOCTH R ~KTa ae3aBHCHMOCTR CROPOCTH 

pa crrpO CTp aaeBIDI CB9Ta OT ,lJ;Bu.e1IKll HCTO'IHm<a . illHpORO ze p acrrp o­

CTp8n eHHoe ,YTDep.1K,ne liHS 0 n ecOBMe CTHMOCTH B paMRaX r a.lIlL1le9BIiX npo­

06pasoBaHHH .n;B~A RCXO~X no~ozeHHH TeOp HR OTHOCRTenbnOCTR rrpOCTO 

He COOTBeT CTDYST ,IieHCTBHTanDHOCTB . 

~ pacnpOCTpan SRHa CBeTa B .n;BKmYmC~Cff CHCT9Me C raRH~eeBHMH 

KOOP,IiRH8 TaNnf 0Y,IiSM RMSTh OqeBR,IiHOe KnaCCn eCRoe BHpameHRe 

uc(B): (#)c= (c2_v2sin2fh 1/2_ VCos&, , ROTOP09 ~eT BeXIT­

'lHHY c-v ].I.JIH H8npaB~eHIDI B,IiO,m, OCI'I X JiI C+V - ].I.JIH 

rrpOTHBonO~OEHoro nanpan~eaKa . B c~e npoR3Bo~hHoro ~~ecRoro 

npoueCC8, npolicx o.nmnsro B I1CXO,IiHOH CHCTeMe OTCqeTa H30Tponno co 

CKOPOCThlO u==~_const(8) : Jfj')i(HO RCX OltKTb HS yC~OBHR BI:lTIO~-

nSIDf.H npRHUIUl8 OTHOCI1TeJIhHOCT¥I D .IUHmymeHCJi HHepItH3JIhHOH CHCTSMe 

OTC'leTa. ~ SToro He06x onw40 nOTpeOOB8Th , '!Tod~ COOTBeTCTB~ 

i{MsRqecKItit npOU9CC B .n;BRlEYmei-ic H CI1CTeMe C r aJIHJI9 9BW4I:! ROOpltKH8TaMil 

x II: t rrpOI!CXO~ CO CKOPOCThlO 

- v2 UV)-1U(8=o)= U (1 - - 2 )(1 + ':2 o 0 

- B,J:(OJIh OCl! X H CO CKOP OCTbKl 


- v2 UV - 1 

u(f}=Ji)= U (1 - -2)(1 -:2) 


· 0 0 

- B IlpoTHBOnO~Q2ROM Harrpaane~. 


*) B ilp:nClI11 e ~ j{ OJlOCT!l n po r l(J:~ ce 13 n :!'tap. '11 ' i)\;3:' , ) .~LHv r () yi',1:'l !In~' ­

oede Ho B pAdor e / 1, C GJ5/ . 
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1lMeHHo 13 cHJJY ywmepC8JIf>nOCTH :::IToti 8f1.H30Tporum B CKOPOCTJIX 

i{lt131t~eCKID: npo~eccoB B ,!I;BlmYlUefic)t CHCTeMe UMeCM Te Jr.e COOTIlOlllelU!Ji 

MelR,lU K1HleMUTlf'!eClUIMM xapaKTepHCTxlli8Ml1 pa3mrnuu npouecc o13. 'lT0 H 

13 HCXO,ll,liO~ CHc'reMe I\OOp.ltHH8'r ,II,.lUi COOTB9TCTDYJUlItHX CIM3Ul{eCKI1X npo~ec-

COB. YKa3aHliaR 8IllisO'l'POIIIDl CRopOCTeJa xapaXTeplmYOTcrr BeJll£tnmOH 

pa3HOCTH 5t; Llt1- 6t2 BpeMe.!l P,!IcrrpOCTpaHeHIDI npo~eccOB H3 TOtOO\: 

B TOqny _ _ ~( lIt = ~-:l(1 ) 11 113 TO'lKH"'2 BX1 1 ~ ~-:l( U(O) 
TO'IKY %1 ( Dt2= ~ ), KOTOp8>1 He 3aBIlCwr OT BhlClpaHHoro 

U(1T) _ it' 
~I!'leCKOrO npouecca Ot=const(U) ' , 8 T8Kme n OCTOJillCTBOM OTHO­

llIellllJi CYMM<lPHUX BpSMea ~t1+ ~t2 .ltM .1I!06b1X B~dp8H~X npo~eCCOB. 

B C~ 3TKX oco6eaUOCTe~ BHno~eHZe np~a OTHOCHTe~LHOCTH B 

,nBKi.qUlelicJi CI!CT~Me o6eCne'IKBaeTCfl Ha OCHOB 8 KHHeMaTH'leCJWrO no,ll,oOu.fJ, 

( a Be TOlI!,U;eCTB8liliOCTK) C rrpo~eCC8MK. n p oacxo,ll,Rl1lKMH B l1cxo,Iiaoif RHep ­

~aJIhHO~ CHCTaMe OTc~eTa. ( G~tt ~ Toa,IieCTBeHaOCTK OnnC9llKR 

B ra~88BHX Koop~HaTax COOTBeT CTBymmRX ~3KqeCKHX npo~eC COB B 

,!I;Byx paCCMaTpHBaewx KHepIUiaJIhllllX c HcTeMax OTC'leTa OTB9'l8eT rrpIDl­

nnuy OTUOCHTaHbHOCTH ra~ea, aaxO.I\Hm8MyCJi B nBHOM npOTHBope~ C 

~RTOM CYDlElCTBOBaElIDI B rrpHp0,ll,e cIi13K'l9CKOr O Ilpo~ecca. CROP OCT:& pac­

npOCTpaaeaaa XOTop oro He 3 aBHCRT OT .n;BHXeRHR ero HCTO~.) 

EMeCTS C TeM an B RoeM c~e ae c~e~eT C~TaTb HcnO~30BaHKe 

npeo6pa 3 0BaRRH TanKnBH np K'lHHoM nogane aan 06c~eMOa aCHMMeTp HR 

B CROPOCTJiX npOK3BO~HOrO ~3K'leCKOrO IlpOn8cca B p aCCUBTpHB8eMoi 

HHepItHaJIhHOa Cl'ICTeMa HOOp,II,IlliaT. 06'beRTEElIliH flaKT KaK pas H COCTo­

HT B TOM. TIO COOTBeTCTBYiJlIIIi8 cIHSlI'IeCKH9 npOnec Cl:l np oKcxOMl' B .n;Byx. 

KHepUH8JlhllliX cHc TeMax OTClieTa TalGlM 06p8soM , '!TO ]J)JR EmX 1t8BOSMOlmO 

nO~Th U30 Tpou a oe ODBC8 Hl'1e CKopocTeH B 06eHX CUCTeMaX oTc~eTa . 

*) YKa3a BR8R B eJIH'Dlll8 BlipaJlta9rCR COOTHomeBHeM bt :: llt1- ~t2= 
2 (£..- i'~ )! (1 _ y2)~ B KOTOP08 liS BXO,IiRT DeJm1DDIa U • 
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eC~ rrO~b30BaTb CH KOOp~HaTaMH, CBH3aHHHMH ra~eeBHMR COOTBoms­

llIDlMH*: 
l iHa'le rOBopH, o6 cYlt,I{a elo1aR a CHMMeTpHJI CRop ocTe.D .IWI ,n;Byx np o­

TlffiOnO~OlitHl1X HarrpaB~erum OTpa1KaeT HSBecTHll i! qaKT ymmepcMbHoH He­

HHBapK8HTHOCTH ~3H~ecKHX YPaBHe HKH OTHOCHTaHhBO np eo6pa30B8HHY 

r 8JIKJl8.FI • 3~eCh c~o~eT no~~epKHYTh, qrO 3TO eCTh 9~CTBeHHO B 03­

MO~K BapH8HT aap yme HliH ~aHHoR HHBapKaHTHOOTH , cor~CYD~Cfl C 

np~OM OTHocHTe~bRocTH. 

l1MeeT TaKlKe CMliC~ OdCY.lU'1Tb npaKTI1"lecJ<YIO pea~3yeMocTb H3Mepe­

fUrli , OTBe'ffilOIl(IIJ( pac CMOTpeHHOMY OIDlcaHIDD npoueCCOB B raJIH.lleeoox 1<0­

Op.lll!H8Tax. ABTOpH SaMe"l8 RJrn / I6/, COrJIaCl1BlllHCb C TeOpe TJi'iecRoi! 

B0 3MOlltH OCTbJO OllHCaHl{fl lJpOueCCOB B I'aJmJIe eBI:lX Koop~aTa:x IJpH p e-

JUiTIlDlICTC l\llX CIW!lOCl'fIX , Bi rpa311JGi , O).!J!aJw, COI.1HOllI{O D D03;,10;::JIOCnl 

C001ll8Te';'nylilljllX. ,13i.wpmw:ii B .lI.B1J.];<YIllCl.!C51 e ilC TelAe OTC 4e Ta . 

Ha caMOM ~e ~e~e H Roop~RaTa x, ~ BpeMH t , COBna~aIDmee C 

BpeMeHeM t Hcxo~ofi cRcTe~ru, MOryl' 6HTb Henocpe~CTBeaHO pea~30Ba­

HH B ~HXYmellOfl CllCTeMe Koop~HaT COOTBeTCTB~ BH60pOM O~HHU 

R3Mep eHHH R YCTaHOB KOH Ha"l8~HHX OTC"leTOB "l8COB. ,lI..1m nora IlP~ 

ORHXpOHlll3aI.(HR 'laCOB CBeTOBllM CHI'RaJIOM ~OCTaTO'lllO RCXO~Tb liS .lij)yro­

1'0 yc~oBaOI'O cOI'~D1eH.KSI H C'lHTaTb CKOPOCTb pacrrpOCTpaHellliH CBeTa 

PaBHoil: c-v R C+V COOTBeTCTBeHHO,nJIiJ JJ;BYX npOTI1BOnO~OJKHl:lX 

* ) B nefiCTBHTe~bHOCTl'I ~OIIYCTliM TaKlKe 11 .lij)yroK BIl60p KOOPllHuaT, 

GBH3aHHl1X ra.mlJIeeBIlMI! npeo6pa30BaFUUIMH x' .: x'- vt,. y' .: yl. Zl .: 

z' Ii t' = t; ROToplle 0 6 eCne'lliIla fOT H30TpOll1lOe OIDlcaUHe CKOpOC­

Tei! BO BTOPOH CRCTeMe OTC "leT8, HO IIpI1BO)J,IIT, eCTe CTBe HHO, K a CHM­

MeTpK"lHOMY OIIKcaHHIO CRopOCTe i i COOTBeTCTB YJOlllKX qJH3 atJeCRIC( n p ou e C­

COB B nepBOH CHCTeMe. JTa aCln~{eTpHR CKopOCTefi ~ npOTHB OllO~O~­

HHX RanpaB~eHll.i1: B~OJJb OC I! X OIDICHBaeTCR nplIDe~eaHl1MIl Bu me COOTHO­

llle llIDIllVd, B IUlX TO~bKO .IJ)Ul. 3Toro C~J1 c~e.llYeT H3M91IHTb 3H8K rre­

pe~ Be~'lllHoi1 V. 

2R 

HaUp8BJIsHd • TaR qrO HeT HHRaKHX o caoBaaBi ~ aBBO rrpOTHBope~-

Boro BHBO~a 0 TOM,~TO Teope~eCKH ~OnycTRMOS OnHCBHRe B r amaxee­

BYX Roo~aTax,RoTOpOMY COOTB9TCTBY9T Orrp9~~9HHH2 M9TPKq9C~ 

TBH30P C OT.IDf1mbN OT gyM H9,1'.1;MI'OHaJll>1lliM 'lJI9HOM, 6y;I\TO 61.1 Olta3lm8­

eTCR Hep saxKsy9M!.IM B KaM9peHKHX,rrpoBo~ B ~eaCfl CKCTeM9 

OTC"leTa. 

O~aRo .IWI Tex, RTO OCTaeTCH B un9ay aToro 3a6~9RHH, OTMe-

TJDl, 'lTO B pas.IIK'DIK BpeM9S IIpOxoz;o;eRHH JlIl6oro Iflt3K"leCKoro CHI'BBJI8 

B DpBYOM H 06paTHOU B~HBR B ~9ios OHOT9ue OTC"leT8 MOKRO 

y 69JJ;IITl>ca H as ooaOBaBllll I13Uepemdt, npOBO;JtiDllX TOJI:r.ItO B Hcxo.IOiol 

CHCTeM9 xoop~aT. n:zur 3TOro Tpe6yeTcH JlIIDIIb I13MePll'lb IIO '180811 

HcxO.IOiol CmCTeNR MOMea~ npOX~SRHH CHraalOB onpe~ansHHKX TO"leK 

,ttBJOI:YIII9lca CHCT9)IiI B np.a:u01l H 06paTBOil BaIIpaB.Ilewm. B Tamo:. HS­

lIElpeBlmX, II a9 np1l6eras R HCllO.lll>30BSmm IIp eo6pasOBaHd r BJIWIast:, 

... CMGZeM y6eJJ;IITbOSl, 'lT0 Bp6II6BHOI mlTSPBaJI ~t1 npox~eRHH CBe­

TOBllll CHrBanCU Bfl6palUlBX TO"lSR B aanpaBJIs mm ,ttBltaBIIKlt ClICT911 OTC1J&­

Ta npeBOCXOJJ;IIT sa onpe~9JI9BlJY1l Be.mJ1DIBY 0t BpeM9BHOi 1IllTSPBaJI 

4t2 JII!J1lJI:1 MOII9BTaMil rrpox~sBlIIi OBeTOBlnl CHrIIWlOli Tex as TO'l9R 

B 06paTaOM H8l1paB.lXSHBlI. lIo.ny"q:sBBJl! peSy;tIbT8T IIOCTaBilT sao IISpe)!; 

JIpo6.n9lol01 sro o61..s:caemm, cor .naOyDllerocSI 0 np~OIl OTROOilT8&­

HOCTH. B T~OBHOU I13JloasHBR GTO «SKT1l'l90XII yxO;rIJI.T 01' Taxoro 

o6'I.SIcaemm, a CaMO p83JIH'11!S 1ISU9PSBma: BpeM911BllX .ml'l'S.PB8JWB OTUD­

CaT It OIIeIJ;HqKKe lICllOJU.90Bamut 'lBOOB IICXO.IOiol ClICT9IAi XOOp.rtJlH8T. 

O~o HeT BBXaKOI Hs06xo~OOTK IIpH6eraTb It OTp8YOHBOI JlOr1lR8 • 

YXO~TI> OT npoc'reblero 06uoBeIlKlt, ROTOPOaq MBHO IIOpa IIOSB1ITl>OJI 

B 1IIR0000HOM xypce. ifuuepeHBoe paSJIlllDiIS llBYX IIBT9p:aaJlOB ~ OB&­

TOBoro OHruana TOJJl>RO 'l'or.n,a ORaJEe'rCS OOBueC'l'lDADI C JIpmu::tHlICU OTElD­

CHTeJIl>BOC'rH, sc.mt a.a TY as B9.lJl!1IH8Y lit 6YJIYT O'l'.lIlJtI:a'rI>CSl H lIH'rSP­

BaJIB II.P0XOQeBlIli Tex as TO'l9K K JIIl6In4 .lIJ?yrHII CHI'RaJIOM. peammOB81111B1 
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Ha OCHOBe HcnO~SOBaHBR npOKCXO~9ro B ~eaca CRCT9Me HBKOro­

~do ~~eCKoro npo~ecca . Tax , ec~ MH TaKHM 38 06p asoM no ~caM 

RCXO~Oa CHCT9MH OTC~Ta Sap9rHCTpHpyeM MOM9HTS npox~9BHff Bu6paa­

!lllX TO'lSK aJIl>4a-~CTHne! OT p acna.na M ep , aaxO,IU'!lllKXCJI B Jl;8KJr;1llleiCH 

CIiCTeMe Koop .n;mtaT , TO ~aM Ty lIt9 BeJIHlIHHY Bp9MaHHOrO CM91119HID1 at . 
~o H ~ CB eTOBoro Cm'SaHa. TaKHM 06paSOM. H B STOY ~e, He 

nplil6eraa It KCn OJll,SOBaBJD) r aJIWle9BHX KOOP;u:ml8T i H t , MI:l lIpH­

xo~ It YCTaHoaneaHD TOa lite YHKBepoanba oA aCHMYeTpHH B CHOPOCTJIX 

q.u3~ecImX IIpO~9CCOB I BocnpoKsBo,nm.tlX B .nalf.ll!:Yl!le~cH C.HCTeM9 OTC'l:eTa. 

BaKao OT,naBaTb cede OT'IBT B TOM, qTO o6c~6YaJI a CHUMeTp HH 

B OKOPOCTRX ~aH'I9CKHX npOneCCOB C xapaRTep HKM nOCTOJIRBbtY Bp6Mea­

BHM C,1tBlilI'OU BHpalItIleT o6'bexTHBHHit <It:llCT OTBOC.I!T~ROrO paSJIiI1IHJI B 

zo,ne 8HBJIOI'H1mHX lflRsH'IecKIO( npoI{eCCOB B Jl;8YX p accYaTpi1B891tiX litRep­

~BHX oHcTeuax OTC'l:9Ta . 310 OTBOCZT~H09 pa~e B xo,ne npo­
~COOB OOOTaBnH9T oCHoBaym ocodeHBOCTD PanaTHBlilCTCKO~ TOOPBH, KOTo­

p as sa&muqaeTCH B OTHOOHT9Jll,BOCTK COCiCTBeHBHX O,llHOBPeMOaaOCTe~ 

BBep~BBX ClilCTOU. 

ToJlblto B TPa.v;HItHOHBOM H3JlOllSHHH eTO 'OTY OTHOOlilTanDaOCTb o~o­

Bp eueHB.OCTK He CODCeM npaB0Il9pao OCiloJlc wror npO~8C00!4 cmupORH3~ 

~OOB CB9TOBYII CHI'HaJIOII. Ha CBMOI4 lIS ,nMe oaa 8aItlI1l'l:ea a B yaHB9p­

CaJll,ROIl aqq,eRT9 Bpeueaaoro C,ItBlilI'a ,zr.:rlH B09X i.{H3l1'lecKHX np~9CCOB lUI 

onp e,ne.naHBYD B9JIHUHy S t . AIm YCT8aOBJIeRWI codcTBelUioit O~o­

BpeuelUiOCTlil C06sTHI B ~oa BR9~a~aol CHCT9M9, Od9cne~~! 

lilSOTpODHoe OllHCBHH9 CKopOCTei 4H~9CKHX npo~eccOB B COOTB8TCTBYD­

11181 ClICT6M9 OTC'ieTa . npHI'o,n9H, KOHe'IHO. JlIl60n iIHSH'!Sc:KH:£t Dpon9CO B 

Ka'lleOTBe CiWXPOHH31ilP1DIl81'O CHI'EtaJ.Ia. CaMa lIS CHHXpoRHSa~ -qaCOB 

npOBO~TOJI C litCn~SOBaRHeM yc~oBHoro cor~meRHH 0 paneaCTB9 CROPo­

cTeft BH6paaHor o nponeCca ,Il.lIli JIIl6ilx RaITpaBJI9wnt. .lJ.<:IJl96.wrs onpe­

)(e.nSIDIJI COOTBOmalmJI M9Ja;.Uy YOTaBO.BJleHllllMl! TalWM OCipa30M o06cTBellmlMH 
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O~OBp6M9BHOCTJIMR B Jl;8YX KHep~a~HHX CHCTeMaX Tpe6Y9TCJI AHmD SBa­

!ili9 Be.JJlNHHIl np9M9HBoro CJI;8m'B ot , ll0JIY'l911Horo C HCIl0JIb3OBalUl"9M 

raJmJJe9Blix KOOp.IUlllaT C xapalCTeplioi! ,zr.:rrn IiHX 9.Itmi0H O)J,HOBpeM9RHOCT.hEl 

,wIJI Jl;8YX OROTeM OTC'l:9Ta. IIOCJl9.JlJiWI BaJIK'DIHa Be 3aBHCHT OT BlmB 

~SH'I9CKOrO npo~eCC~H ~ HCTOp~9CKH ea BH'IHC~ n pH paCCMOT­

peEIHli:l pacnpOCTpaHeltWi CB9Ta (xor.na u = c ) . 

O~aRO H YJlCHHB B03MOZHOCTb CKBXpORmJaIT,WI 'IBCOB ~ qHSH­

'I90KHM DpO~9CCOM, He O~9~9T sa6HBaTb, ~O p 9tIb ~eT 06 YCTaHO~e­

HHH TaKHM odpasoM o~o~ R3 B OaMOEHHX B ~o~ CHCTeMe OTC'l:8Ta o~o­

BpsMellloCTe!, lCOTOpYil p;rm onpe,ne~eHBocTH MY aa3IffiaSM c odcTBeaaoR. 

IIpsBedpeJtaRHe lite 3TID.4 OdOTOJlT~CTBOM, KaIC DpaBH.1IloHO CSli.no OTM9'I8HO 

B padoTe /2, 0.26/, "BBec.no DyTaHHQY B nORHMBHHe CymaOCTH TeopKH 

OTHOCHTanDHOCTB, ocodeHBo B BH,neJl9HHH B B9R r~Roro H BTopoOT9neH­

Roro't2, c.26/. 

BMecT9 C COdOTB9aBOI o.naOBpeMeHBOCTb~ B Raa,nol RBe~a.n»aol 

CHCT9.U9 YCTa~aIlTCJI COOTBeTCTBYllltH9Mepbt .lI.Jlli lCOJIH'IBCTB91lBHX 

B3MepeRHI npOOTpaBoTBeHBbtX npoTfiKeBaOCTel H DPBN9HmiX ~HocTaA. 

Talll CSloIlM F.Em;D;OM;y COOOTRll I npolitCXo.lUlll!euy B cIimH'I90ltOIll MHpe, MOryT 

6liTI> conOC'l'aBJleHH COdOTB9HBll9 npoCTpaaCTB9HRo-Bpeu9BHH9 ItOOP,IJ;lIRa'l\i 

B paSJIH'IHlix RB9PIU!8JIl>BHX C:lfCT9l1aX. ilpeodp8S0:081lHJl JIopeHI{a MIt pas 

:If lmp aaaDT 0ll)lOSH8'1B1J) OBSl'31> M~ T8ltHMll OocSCTBeliBliM2 ROOP,D;loIlU1oraMH 

o,ItBoro C06liTBR B lJl3YX IDl9p~HIiX ClilOTewu:. 

HCnQnh30BaRRe COdCTB9URaX npOCTp aaOTB9RBO-Bp9M8RHHX KOOP~T 

n o onpe,ne.naKHD oCieCnO'IKBaeT BSOTp onaoe OllHC8BKe CKOpOCT9! ~~9CKHX 

npOI{9CCOB B sa;taHEloA e9pItHa.l[bHOA ClICTeue. 'I'ax, nepexo,ll B JtBmIY­

1119iOR: oHcTeue OT lCOOp,llllRaT X = x - Vt, Y = ~, &- = Ii, ~ = t 
I y2 1 

It OOOcTB9RHHY ltOOp~aTBM x=(x -Vt)(1- -2)- 2. ,'=y, z'=z • 
~ 1 C 

t' =(t- YiE)(1- -2)- 2 ,na9T yze H30TponHoe OIn!calIHe ctropOcTa! -rex lIS 
C C 

~3~ecKKX rrpo~e CCOB B ,IlaHHOK KH9p~a~bHoR CKCT9Me. 
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Ho aTO 06CTOHT~CTBO BOBce Be 03Ba~eT zc~a3ROBeHR8 p aRee 

06c~m8roCH OTROCRTeHbBO~O p~ B xo~e COOTBeTCTB~ ~3H­

~CKHX npoqaccoB ,It.llJi ]!)3YX paCC14BTpHBaet.tiX RBepItl!BJLDHI:lX CZCTeIA. B 

C~ Bceo6maOCTH aTO pa~8 oxasanocb B03MOEHHM BUpaaaTb B CBO~­

CTB8X aeCOBlla.nB1IiIHX co6cTBemmx BpeM9B 3TRX ]!)3YX zaepql!aJlJ>BBX Cl!C-

TeM OTC,{STa. 

l103TOMY COBepme HHO aenpanOMepHO no~eaHYD aa C~T KCnOnbaOBa­

HR8 c06cTB eHHHX Roop~HaT TO~eCTBaHHOCTb OnKcaHB! COOTBeTCTBymmax 

~a~ecKKX npo~eCCOB aRTepnp9T8pOBaTb RaR O~OBoa npoT9KaHH9 

3TRX npOnSCCOB B pa3~ KHepUHaJlJ>HI:lX CKCTeMaX K TSM caMHM 

MaCRKPOBaTb ~KT BHrrO~SaHH np~a OTaOCKTeHbHOCTH Ba OCROBe 

oCYlIIeCTBJIeImH. KIlll9MaTK'leCKOrO nO)t06KH. (}qeBl!,Il;HO, '!TO COBlIa,l{8HHe KH­

BeMaT~eCKKX orrwcaRHA B aTOM c~a ~OCTHrHYTO a8 c~eT RCll0Hb30BB­

RRK ae COBna~~ Me~ co6o~ MeTp~ecRHX caCTeY R3Mep eHKH. l103TO­

1111 COBna)t9Hl!a KHHeMaTneCKIIIX xapBKTSPHCTKK B 3TIi!X OlIRC81IWlX OSBatta­

eT ~ 3KBRBaneaTHOCTb , a ae paBeRCTBO COOTBSTCTB~ ~3xqSCKHX 

Be~ B p a 3HHX CHCTeMaX oTc~eTa. Tax, n~eRHe o~aKOBHX 3Ba~e­

li1II CRopocTeA COOTBeTcTByuJlHX qtl3necKHX npo~accoB B p8aIWX 1IHepInt­

aJIloEDlX CHCTeMaX BOBca He OSHa ttaeT ax PaB9BCTBB. nOCROJlJ>K;Y 3TH B8JIIJ­

~ BHpazaDTOH OTHomeHHeY npOCTp8aCTBeHHI:lX npQMesyTROB R Bp eUeBHYM 

HHTepBaJIBM, HSM9pSB.BHX B 3RBHBaJIeHTHI:lX , HO a e COBnB~JlIIIHX M93,It1 co­

60ft 

110 3TO~ IIpH'IilHe nOCTOJUlCTBO CKOPOCTH CBeTa, YTBe~9Moe B eTO , 

ae HMe9T BHK8K~O OTHOmeRKH K conOCT~eRHD CRopocTel SToro nponecca 

B paSBHX CHCTeMaX oTc~eTa. ORO 03HSqaeT ~ HeHaMeBHOCTb OTRomeRRR 

CKopOCTe~ CBeTa K CKOPOCTRM .ITJlYI'lIX ~~eclGU rrpOneCCOB, BOCIIpOK3Be­

~eRBHX B O~HaKOBHX yC~OBHHX B paanH~ HHep~anpHHX CRCTeMaX. 
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CBR3b Mei:t.I\Y HeT Oll.ll eC IB e rm W,H\ coO CTBeHHWJJ1 np elJ eHB MH t H t I 

Any>: HHepQlla .n b!lWC CH CTelA OTC'l eT8, YCTaH8 n.nJolEa eMa n npeoOpa30Ea HHJllIH 

] op eH~a , RaK pa 3 JoI xapBK TepH3yeT oc ymecTB.nRIDweec fl B npllpO.lle Bce­

oCllljee p0 3JJJ1'lJ1B B x OAe cooTB eTc TBYIOtl1HX $1f311 tJ eCKIlX npoUBccOB B pac ­

Ci.la TpllBaelA blX CHCTeI.!8X. HKKaK oro .B:p yr oro fllH 311 1.! eCKOr O CM hlC Jla He.nh3S/ 

nplml1 Can He TOl!.B:e CTBeHHoc III coOcTBeHHUX npelJ 8H pa3Jll1lJliblX IlH epIlI1B .nL­

HblX CIIC Tel.! . Ha K }.I],! y;o:e OTlIelJ8JIll paRee, "HII Ca!AI1 nOHRT l1lI npOCTp8H­

CTBa 11 BpeueHH, HII KO JI M'leC TBeHHble xa pOKT e pHCTHKH npOT HR eHHO CTIl H 

.ll.nIl Te.nh ROC TH He npe.D.C TaBJISliJI COeJol1 c aLIOCTOllTeJlb HOll p ea.n bH OC TI1 , cy­

meC TBYlOmell HapR.I\Y C 1d8TepIlefi IlIDl B K81.!.etTBe QaKT opa, onpe ,l(eJl JllOmero 

cBo llc TBa .llBHxeHHs/ MB TepHH. J TM nOHRT Hll c .n y.ocaT .n llillb AnH BupameHaff 06­

mHX cBollc TE .llBHxeHHSI u aTepHH" I I, c. 654 I. TI o3T OMY BhI.lle JI ReMU e 

113 Bcero MH orooClpa3MR ~H31l'leCKOll pe8JIbHOCTIl ua cmTa Ou M 'la CbI Ha.D.e­

JlRIDT CR .nMm b TeMM CBO~ C TBaMM, KOTopue RB.nllIOTCSl OOmHllH .llJIR Bcex Oe3 

JoICK JIIltleHHR tPJoI3Jo1'leCKIIX npo~eC C OB. OT ClO,l\a II npOll creKaeT YHIl BepC8Jlh­

HOCTb Tex CEollcTB ~H 3HlJe CKIlX llBJIeHHlI, KOTOPWlH oOyc.nOBJIeH8 pe.nR-

TIl BM CTCK8R MeTpJolK8. 

UbI nOK838nH, 'ITO 3TJoI o~WJole cBollcTBa .D.BHRe HHIl uorYT Cl UT!> REHO 

Bbl.B:eneH U npM onllC8HMH KHHBld8rH 4BCKHX xapaKTepHCTHK ~M3H'leCKIIX npo­

QeCCOB Ha OCHOBe JoICno.nb30B8HMR npeoClpa30B8HMlI ra Jl IlJIes. n pM STOM 

caUM EhI,l\ eJleHHhle CBoi1cTBa OCl'aJIHCb, KOH6'lHO, BHe rpynnlll r aIDlJleH. 

Ho Te Be CBO.CTBa ,l\BJoIB eHHR E CIIJlY JoIX O~mHOCTJoI Opr8 HH tl e CKJoI BomBH B 

peJlRT IlBHC TCKMe MeTpJol'le CK lle COOTHomeHIlR. B COOT BeTCl' n llH C 3THM 

rpynna ]opeHua OK83uB8eTCR BLl.D.e.neHa q,1I 311t/eCKHll MH POM, B KOl'OPOLI 

Ece 38K OHU I!I.HE8pllallT HllI OTHOCI1TeJlbHO np eoClpa 30Ba HM!l J!opeH U8. MMeHHO 

3Ta BhI.n;enell HOCTb .lla eT Bce OCHOBa HIlR Ct/ IiTaTh BX0.D.sIIlH e E rpyrmy 

r.op eH~a co OC TE eHHble BenlilJll HU "lH3J1t/eCK HU Ep elAellCM JIl cjlM 3J1tleCKIUI 

P8CCTO RHHeM B CO OTBe TCTBYIlU\ell HHepllll8.nh HOIl CJIlcreue KOOPJtIlHa T~) 

~) !f TO Me KBcae rC R r1C Do.n h30BBH.H1iX s np eJJ:sapH TCnb HOl! pa CCI.I OrpeHMH,. ~ 

rd nll.n eeB~X KO Op.llHHaT % M t ,TO OHM no Tep~ Ii HOn OrJllM , BBeliH-

HOM E na~OTe I 2, c. 153 I, ,j40Jl1iHhI OUTh 0TIle ceH bI K K-'JaCCy KOOPJlH­
H8T Hhl X Be nJll 4UH. 33 
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I1cnO.%30BaHHbl8 ,llilll C06CTBeHHIDC BeJJl1'HlH Mepbl ,il;JJ11TeJlhHOCTI1 11 

npOTIIReHHOCTI1 COOTBeTcTBym npl1pO,llHbllJ naJlOHaJA ,I(JlI1TeJIhHOCTl1 11 npo­

T!llIe HHO CTI1 B KaJK,llotl I1HepUl1aJIhHOil CI1CTetJe *). 3Ta OC06eHHO CTh , KaK 

CnpaBeAJlI1B O ClblJl o OTIJe'leHO :l.130PHOM, nO,llHI1UaeT peJI Sl TI1 Bl1CT CKYlO UeT pHKY 

"Bl:lIlIe ypOBHIl npocToli YCJlOBHOCTl1" / 21, c. 305 / . 

TaRim o6pa30M, ,llJl !l peJl SlTI1 B l~C TCKOn BeTp HKH xap 8KTepHo HC Tl OJlb 3o­

Ba Hl1e B K a~,iI;O~ MHepUI18~h H O~ CI1 CTeMe OTC'leT8 CBoero npocTp8HC TB eHHo­

Bp e:.l8HH OrO 6831lC8 C 4111 3 11 'leCKI1 3KBl1BaJleHTH!¥M11 e.n.I1IUluaMI1 11 3?,lepem lJl 

,llJllITeJlhHOCTI1 11 npOT!ll£eHH OC TI1 11 C He COBn8.llalOU\I1LlI1 lJ e:~ .llY c 06 0fl Kp l1 Te­

p Vl!l l.ll1 O.llHOBpeMeHHOCTI1 n83H01.,e CTHblX C06 L1 TlI l'I. TI03T Ol.lY Bce BeJlI1 'lI1HU, 

113!,lepeHHlle B O,lllloll CI1CTel,le KOOP.llJ1H8T, npl1 nepeBO,lle IlX B APyry lO 

CI1CT eMY nepe C'l IlTblB8IOTC!l C Y'leTOU pa3 J1 11 'l111l npOCTp8HCTB eHHO- BpeUeHlThlX 

6a 311COB 3TI1 X CI1 CTelJ. C 3 HI14 nepeC'leTOM 11 CBII38HO OTml 'l lle peJlilTI1­

BI1CTCKO;l ~)Op;.lyJlb! CJlOl:;eHll~rOpOCTe ll OT KJI8CCI1'leCKOll QOPUY!ll>l npOCTO­

ro CyJ.lMl1p OBilHl111 CK opOCTefl. ,lH8'le r OB oplI , oc 06 eHH OC Th peJlIITHllI1C TCKO­

ro CJlOEeHll1l CKopOCTen - TOn ~e c a~o tl npVlpO,ll~, 'lTO 11 oc06eHHOCTh 

BbI'lVlCJleHI1 Il CYMl.lapHor o P8 CCTOJl IUl il B TOB c n Y'l8e, Kor n8 OAHa ero 'laCTh 

11311e p eH8 B UOPCKllX, a ,llp y ra!l - B cyx onYTHbIX :J11J1I1X. 

Bblpa;;;a CMoe np e06pa 30Ba HI1I1IJI1 F.O!leHua na 3J111'l11 e B X0.lle BC ex ">11311­

'leCKI1X npoueC COB B H8np8BJleHI11l OTHOCIlTeJlhHOrO ,llBVlXeHl1l1 .llBYX I1Hep­

U118J1hHblX CI1CTelJ 3a?de'laTeJl1HO Tet" 'lTO OHO He H8pymaeT ,,11 311'leCKOrO 

p8BHOnp8BII!l 3TI1X CI1CT eM. TaK, Bce npoueC Cbl B H8npaBJleHVlIl OTHOCI1TeJlh­

Horo ,llBI1~eHI1I1 l-IHepn1l8 J1hH Ll X CI1C T e:.1 l1 AYT B OAHOn 113 paCC~WTpI1B8 eLl blJ{ 

CI1CreM ~e,llJleHHee, 'le~ B Apyron, OlH8KO LJII npOT l1B OnOJl03HOrO H8np8B­

I ) llo a TO!! rrp.I!'mB9 aKBRBaJI6HTEnlMH 6.ICZ~ H3Mepe8.ID! ,IVlHlIH B 

~O! CHCTeMe MOryT 6HTb BH6paBH, HanpRMep, n OCTORHBaR p6mSTKH 

RpRc~a~OB onpe~6JIeHHOrO MRHepanB, KOTopHe 6ep YTCR rrOKo~cn B 

COOTBeTCTBynmRX CRCTeMaX. ABaJIOr~O 3TaJIOH ,IVlHT6JIbBOCTR MO%eT 

6HTb CER3aB C ~CTOTOa orrpe~6JIeBaOa CrreKTpaJIbBOn JIHRHR 8 TOMOB on­

pe~e~eHRoro 3JIeMeaTa, KOTopHe 6epYTCR nOKO~CR B CRCTeMaX . 

IX) PeJIRTHBRCTC~ 3aROH C~OxeRRR CKOPOCT6H nepBOHa~bHO 6UJI 

c~pMYJIHPOBaH ~.]aPMOpOM / 1900 r./ B B~e nepeCqeTa B~ 
I cti' d% _ d% ...2 

U = - =U = - B Be.lllI"mlIY U = - =U (1 _ r) ! (1 UV)-1 
dt' dt 34 dt 02 C2 + C2 . 

~eaaa OC~eCTBnHeTCR 06paTHaK CRtyauHR . BTO yTBe~eHRe, KOHCT8TR­

pyn ~e!CTBHT6JIbBOe COOTHomeHKe M~ CROPOCTRMH ~3uqecKKX rrpouac­

COB , ae 38BRCKT OT R8XHX~60 yC~Baax cor~eHHa. 

qaCTO npKBo~oe ~ ~eMOSCTp~ YCT8soBneaaux B eTO Heo6H~­

aHX CB oACTB BpeMeHK YTBe~eHKa TRlI8:"~~ecn ~C~ ~ Me~ea-

Bee BenO~KKEHX" - OT~eTCR aa~eTROCTbID ~PMY~OBKK K RBHNM a eCOOT­

BeTCTBHeM BCeMY ~ YCT8aOB~eHHoro TeopHea OTaoCRTe~BOCTH no~oro 

pallBOrrpaBRJi eepIl;RaJIbBllX CHCT6M. Ha CaMOr.! sa ~6JIe B 3~RTe PeJllI'l'K­

BHCTCBoro 3aMe~eBRH BpeMeHH pe~ Bcer~ ~eT 0 BeCRMMeTp~OM cono­

CTaan9BKH ~COB P 8SBHX CHCTeu OTCqeTa , Ror~ c06cTBeaaoe BPeMff B o~­

HO! TOqge onpe~6JIeSHo! CRCTeYW Roop~aT CpallHRB8eTCR C C06CTB9SRH­

MR Bpeuearum B pa3RHX TO'IR3X ,IUlyroit RIlapIJ;RaJlI>Boi\ CHCTew KOOp;r:tI!H8T. 

TaKoe COnOCTaaR9HKe OCBOBaao Bcar~ as Hcn0Kb30B8HHR YCHOBBOA co6­

cTBeaao! O~OBPaMeaaOCTH 0~02 K3 P8CCMaTpBBaeMHX eepIl;RaJIbBllX CRC­

TaM, B ROTOPOit COOTBeTCTB~ RIlTep~ BpeM9HK OTC~THBa9Tcn no no­

B838Bll!D4 ~yx ~COB, pacno.lIOX8HBIiX B pa3HIU TOqgax 3Tol ClilCTeMIl RO­

op~aT. TaR ~o B npRBe~eBBo1t BHIDe Be~qaoi qopMy~OBE6 no~ aeno­

~.DBHJm 'l8Cawt n0llP83YJo(6Ba eTCn aa C8MOJI ~a.ne lIBpa CHHXPOBBSOBaRBRX 

'l8COB CHCTeuo~ol B3 OTCqBT8~) 

o PEID1'TIlllt1CTC'KCill JlHl:lAMHKE CJIEI.lllIA,l[hHoR TEOPllli OTHOCHTF.lIlJiOCm 

B aacToBlll9U ~OKJIa;lt9 MIi OrpaliH"'DlJl1!CL paCCIIOTp6lmaM KBReMaTlt'lec ­

Roro 8cn9RT8 CTO RaR HenOCpe~CTBeaao CBRSaaaoro a panHTBBRCTCROA ue­

Tpno!. Ho B 0 8mnnlOBemm paCCIIOTp6Hmrx KHR9MBTlI'I6CImX COTllomead 

rrpe,ll;llleCTBY9T, ROlle'DlO, COOTBeTCTB~ ;r:tI!HaMR"IeclIlIA rrponacc yCKOpeu­

ma llBDBW•. TO.T qaKT, ~o 0606~eH.HJilit aa Bce cIH3R'l9CD9 aBJI8WUl 

*) II O.D.POO HO 3T OT Bonp oc OOCYI)l,!I.nCR HaWl. B pa60Te / I, c. 646/. 
3AeCb Ie U~ orpaH~GHUCR Koucr8T8UHeR T or o ~8KT8, GTO B eTO n p HH­

UHnH6 JI b BO HCXJlD48eTCR BQ3~OIHOCTb nenocpe~CTB8HHoro cp6BReHHn 

HHTepB 8JI OB c o OcTBeHllillX npeueD, B311T IoIX B OAHOR TO'lKe K8X,l!;01! HHep­

U)!8 J1b liol! CHC T ewloi. T8Koe c onOC T8BJlellile "eB 03)1 0][HO no Teu xe npII Gl\­

HBU, qTO >! 6e3YCJlOBHo e H310lepeUIl e cK Op OeTI1 CB eT a B OJIHOW H8n p8B ­

JI eHI1>!.. 35 
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npH~ OTHOCHTanbaOCTH MOXeT 6UTb C~pMy~pOBaH H HellOCpe~CTBeHHO 

COr~COBaa C KHHeMaTH~SCKKM OllHCaHHe pe~HBHCTCKOrO MHp8, UpOBe~eB­

HaM B paMKaX xnacc~ecXBX npe~CTaane~ 0 Bpeueaa H npOCTpaaCTBe, 

03Ra~eT, ~O R CaMa pe~HBHCTCKaH ~HaMaRa upO~eCCOB 060HBaTanhHO 

.llonyCKaeT qoPMY,rmPOBlty B p aMKaX Toro JKe noroco,l.la, HCn0JIb3YDmero r a­

~eeB~ Roop~HaTU. MOXHO nOKa38Tb. ~O ~ 8Tor o .llOCTaTO~O ~b 

OTRa38TbCR OT nOCTORHCTBa HRepqKa~aOH MaCCH RnaCC~eCKO~ MeXBHHKH 

H BBe CTH )!..JIR 3TOH B8.JIJf'mHH C001'BeTc TBynItlti! YJlliBepcaJli>Hlrll 3auoa B03­

paCTa HHR C YB~eHHeM OTHOCHTeJli>aOH CKOPOCTH YCKopaeMor o o6~eKTa. 

MO.llepaR3KpOBaHHaR TaKZM 06pa30M KnaCC~SCKaR MSXa HHK8 aenocpe.llCTBSB­

a o rrpKBOlUlT K TeM lie C8MI:lM paC CMOTpSI!Hl:lM HaMH KIDlSMaTR'Ie CIWM COOTHO­

weHKRM pS~HBHCTCRoro MHPa. rrpe.llCTaB~eHUHM B r~eeBUX KOop,llRaa ­

TaX. 

TaRaH B03MOEROCTb pacnpoc TpaHeHHH P~HBH3M8 aa MeX8~CKHe 

flBneHHH 6e3 aenOCpe.llCTBeHHoro np~e'IeKKH HOBHX rrpe.llcTaB~e~ 0 Bpe­

MeHK H IIpoCTpaaCTBe nORa31iBaeT, ~o peJIiITHBHCTCRoe o606111eHHe MeXBHK­

KH Mo~eT 6UTb npoB8~eHo B paMKaX CSMOn ~cc~eCKOH MeXBHKKH 6e3 OT­

Ra3a OT ee OCHOB~X npH~OB nyTeM IIpOCToro H3Me aeaHff ~8MH~eCROro 

3aKoaa YCROpeaRR Tan . 3TOMY BHBO.llY c~e.llYeT OTB9CTR ~o~oe KeCTO B 

npeno~aHRH MeXBRRXH IIpB 06c~eHKH ee I~~BCTCKoro 0606meHHR. 

KpOMe Toro, yKa3aBR8R B03MOJIHOCTl> nOJlY'l91iKf1 Pe.JIJlTHBHCTCKIIX lCH­

HeMBTHqeCKIIX cooTBomeaKtt, npe.llCT~ cymaOCTb PanHTHBHCTCKRX 

CBOi!CTB npOCTpaaCTl38 H BpeM9HH, Ba OCHOBe Y"IeTa OC BOBRO:!! oco6eaROCTH 

~eCKoro npo~ecca nO~ePKHBBeT nepBH~! CTBTYC MSXaHKKH &aK 

onpe~~ero Ba~ B B03iiKKBOB9aRH aTHX o6~ CBO:l!CTB ~KEeHHH. 

Tpe6yeMYI .llnR p~HBHCTCRoro 0606meHBR M9XBHHKH 3aROH K3YBae­

HH.lI mlspIUIa.Jll>aoA MaC~ COBua,naeT. KOB9'l1l0, C SBRoaOM, noJIY"l8!UiW4 JIo­

pe HUeM B 3~eKTpO~aMHRe ~ an9KTp OBOB. Ee3Y~OBao. HMeSTCH B03MOZ­

ROCTl> rrOCTpOeHRa Boei! P~THBHCTCXO~ TeopHK aa OCROBe KCXO,llBO:l! no­

3(, 

CH~ 06 yaHBepcanhaoR 3aBHCHMOCTH M3CC~ OT CKOPOCTH OTaOCHTe~bHoro 

~HXeaHR ~ BC9X ~3~ecKHX 06~9RTOB. B CBOID O~epe.llb. OCHOBaHKeM 

~ TaKoA e~o~ ~aMKKH MozeT CTaTb .llorrymeHH9 0 C~cTBoBaUKa B 

upKp o,lle e~oa )!..JIR Bcex ~3H~ecKHX HBneltKa npS.lleJli>Ho! CKOPOCTR nepe­

.llB~ B3aKMO.lle~CTBHR B npoCTpaacTBe • 

B 3aKmV~eHHe OTMeTHM, ~O TeopeTH~ecKRe BonpocH penRTHBHCTC KOH 

MeX8HaKH HaH60nee nO,llPo6ao paccMoTpeHH B pa60Te /2/, B KOTOPOH ,llaHH 

TaK3e pa3~HCaeHHR no ~Bo~bao 3arryTaaHOMY B nHTepaTYPe Bonpocy 0 

npaBOM9paOCTH paccMoTpeaaa B eTO CBOllCTB YCKopReMUX Ten R COOTBeT­

CTB~ HM CHCT9M OTC~eTa. 

3AKJIID~OOE PilllO.I!l:l 

~snoaeHHHe B~e apryMeHT~ D03BOnRIDT Cne naTh cnenY~ye BHBOnw 

no BonpOCaM DpenOnaBaH~R KnaCC~qeCKOA MeXBHHKB ~ peHffTKBB CTCKOA 

TeopHH : 

I. PenRTUBHCTCKaR MexaH~Ka RBHnaCb eCTSCTBSfllWM 3aBepmeH~ sM 

KnaCC~qeCKOA MeXaHHRH . ee o606meHHeM Ha OCHOBe yqeTa Bceo6mero 3a­

KOHa BospacTaHHR HHepUMaHhHOa MaCCH ~B3HqeCKHX oObeKToB 0 YBenB Ge­

HeeM OROpOCT~ OTHOCBTenbHoro ~H&eHRff . B OCHOBe Bce o6~oCTa SaH ORa 

HSMeHeHRR MBCON neKMT cymecTBoBaH~e B opHpone e nHBol openenhHoa 

CROPOCTB unH BC9X BsaHMoneaCTB ~a. 

2. OTcTynneHze OT saKOHOB KnaccH qecKol MeXaHHRB ope 60 nhmex 

CK OPOCTRX nBHKe HRR npBB onHT R RapymeHH~ ranHnee BoD ~oPMH rrpHHQSna 

OTHOCBTenhHOCTH. YTBepanasmero ToaneCTB8HHOCTb RUBeMBTaqeCRe~ oe­

oTRomeHe:!!. B0 3HHRaDmUX B paSnHqHHX nBHzymexcR OT ROC HT9nbBO npyr 

npyra eHspU8aHLHHX CaCTeMaX OTCqeTa. 3T~ oTcTyuneHHH Bup8EaDTOH 

B HeBHBa pUaHTBOCTR 3aROHOB MexaH8R8 OTHOC~TenbHO npeo6pa30BaH»! 

r anRneR, oTKnoHeHRR OT Tpe dOBaHuD ROTOpoA BMe~T Bceo6maD xapaRTep 

nnR Bcex ~a3BqeCRBX KBneHH~. B pesynbT8Te SToro B npBpone ooymeOT­

BnReTCR OPBHUHII OTHoOBTenbHOCTB Ha oOHOBe RBHeMaTSqeOROrO nonodWH 
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~B3~qeCR8X DpO~eCCOB, BOCrrpO~SBO~BMNX B 3~B~BaneHTHHX yc noBBRX 

OTHO OBTerrbHO pasnBqHHX BHep~~anbHHX CBCTeM. 

3. ~8$T OTHOCBTenbHoro paaJIBQBR B xo~e cooTBeTcTBY~BX rrpo­

~eCCOB B ~BH~~8XCR OTHOa~TenbHO ~yr ~yr8 8Hepq8anbHHX CBCTeMaX 

DPBB OA8T R HeCOBDana~BM c06CTBeHHHM o~oBpeMeHHooTRM B 9THX C8­

CTeMaX • .ltJm pasMoHeHBR 0YIIIROCTIl SToro c ornaCYDlleroCJl C npllRIlHDOM 

oTHOCBTen bHoCT8 pasn8QRR B xo~e ~8S8qeC~8X rrpoueCCOB ~enecoo6paSHO 

B oJtHOA 83 8HePU88rrbHHX CIfCTeM paOCMoTpeTb oDBCaHBe OKopocTell. 418­

3BqeC~8X npoueCCOB, ~CDOrrb3YDllee ~opManbHO BBO~BMHe rrpOCTpaHCTBeHHO­

BpeMeHHHe K oop~8HaTu, ROTopue CBR38HH 0 KOopnHHaT8MH ~yroA Hsep­

~8anbHol C8CTe~ npe 06pa3 0BaHBRMil ranBneR. TaK o! no~xon D03BonaeT 

DORasSTb, qTO OTHOCBTenbHOCTb OnHOBpeMeHHOCTB COCTOBT B TOM. qTO 

BOe ~H 3BqeCK8e npoueccu B HallpaBneHBH OTHOC8TenbHOro nBRKeH8R C8­

CTeM DPO BCXOnRT B onRoI CHCTeMe Me nneHee. qeM B APyrol H. COOTBeT­

CTBeHHO, 6uCTpee B DPOTHBoD OnOmHOM HanpasneHHA. 

4. CaMHMH 3aKOliaMH ~i1 3 HRA, ex i1HBaPHaHTHOCTbKl OTHOCIlTeJI bHO 

npe06pa30BaHBI Jlope~B npenoDpeneneHB DceB~OeBKJI BnOBB OTPYRTypa 

reoMeTpHB npOCTpaHCTBa-DpeMeHB ~83BqeCKOrO MHpa. 

PacDpocT~eH8e pe JIH THBBCTCKBX SaROHOB Ha MexaHBQeORBe flBne­

HWl BltOnBT B qBCnO BCXO;JlHliX UOOlinOK, OIlpe;neJIHi:IlIB It mmeJleHHOCTb 

r pyuDH .n: OpemuB B 41RSBqeCKOM MBpe. 

3TH nO nOBeBHKDPOTHB ODOCTaBJIRDTCR 06UqHOA cxeMe rrpenCTaBneHBR 

peJIRTeBHCTc~oA MeX8BB~8 Cne~CTBHeM pe JIRT8BBOTCK OA MeTpBR8. B08HBR­

HOBeRBe KOT OpoA, B OBOD oqepe~, CBR 8HB8DT 0 p acrrpOCTpaHeHseM rrpBH­

~BDa OTBOCBTe n:&HOOTB MexaHBRB HB 8JIeRTpO~HHaMBRY. BOSpaKeHRR rrpOTBB 

TaR orO DonxOna ~OCTaTOqHO DDnBO BsnozeHH B CaM OM AORn8Ae. 

x X 

x 

ABTOP OT~aeT 066e OTqeT B TPYnROCTRX BOOrrpRRTaR CTapwx BOTIH 

B BOBOM BanOaBHBB. rr09TO~ B ~oKnane 60nbmoe BHBM8HBe 6uno y;neneHo 
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~oKasaTenbCTBY CBR3~ rrpeAcTasneHBoro TOnKOB8H~R TeopH~ CO MHOrHMH 

yae 	3a6HTHMB B~eRMB nepBHX c oaARTeneA OCROB penaTBB8CTCKOA TeopBH 

B OT~enhHHMB DOnOKeHBRMB HOBoro paCCMOTpeHBR np06neMH, DpOBeneHHoro 

A.A.JI OryHOBHM, KOTOpO~ aBTOP BCRpeHHe 6JI8rona:peH sa DOCT ORIIHHft 

8HTepec B DOJIeSHHe o6cyzneHilII. ABTOP IIpl!SHaTeJIaH T8XK8 OprKOI/IHTeTY 
BceCOD3Horo COBe~RKH "OcBOBN KnaccKqecKol MexaHHKH K ax punb B 

IIpeno,It8B8wm MexallRKH" 88 lIpllI'.naIUeWle BNCTYImTl> 0 BaCTO.aIllHM .nOBJIB­
.nOY. 
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TAnKHH A.A. P2- 85-627 
Hoa~~ nOAxOA B npenoAaaaHHH OCHoa penATHaHCTCKoH MexaHHKH 

05CYmAaeTCA Hoa~~ nOAXoA a npenoAaa 8HHH penATHaHCTCKoH MexaHHKH, ~enbO 
KOToporo ABnAeTCA YCTaHoaneHHe 50nee rny6oKoro nOHHMaHHA C~HOCTH cne~Hanb­
HO~ TeopHH OTHoCHTenbHoCTH. HoaH3Ha nOAxoAa B MeTOAH4eCKOM OTHoweHHH COCTOHT 
B npHMeHeH HH ranHneeB~X KOOPAHHaT AnA onHca HHA CKopOCTeH pa3nH4H~X ~H3H4eCKHx 
npo~eCCOB . BocnpoH3aeAeHH~X a 3KaHB8neHrH~X ~H 3 H4eCKHx ycnoBHAx a ABH*Y~HXCA 
OTHoCHTenbHO APyr APyra HHep~HdnbH~X CHCTeMax . B pe3ynbTaTe paCCMoTpeHHA a~AC 

HAeTCA 06~H~ xapaKTep OTKnOHe HHH ~H3H4ecKHx 3aKO HO B OT HHBapH aHTHocTH OTHOCH­
TenbHO npe 06pa30BaHH~ r anHneA , KOTop~e npOABnA~TcA B O~HX OTHOCHTenbH~X H3­
He HeHHAX CKopOCTeH Bcex ~H3H4ecKHx np04eccoB, npoHcxoAA~HX C cOxpaHeHHeM KH­
HeMaTH4eCKoro nOAo5HA. C 3THHH H3HeHeHHAMH CKoPoCTeH B HanpaBneHHH OTHOCHTenb 
Hor o ABH*eHHA CHCTeM OTC4eTa H CBA3aHO YCTaHOBneHHoe TeopHeH OTHOCHTenbHOC­
TH pa3nH4He OAHoBpeMeHHocTe~ B ABH*Y~HXCA HHep4HanbH~x CHCTeMax. nOKa3aHa 
CB A3b TaKoro TonKOBaHHA TeopHH C HAe AMH nyaHKape H nOpeH4a - C03AaTen~~ 

OC Hoa penATHBHCTCKOH TeopHH. 

Pa50Ta a~nonHeHa a fla60paTopHH AAepH~x np05neM OH~H. 

UpenpHHT OO~enHHeHHOro HHCTHTYT8 RAepHYX HccneAo B8HHA . nY~H8 1985 
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A New Approach to Teaching the Fundamentals 

of the Re-Iat ivi ty 11echanics 


A new approach to teaching the fundamentals of r e lat i v i s t ic mechan i cs i s 

discussed . The aim i s to achieve deeper unde r stand inq o f t he .PQc ia l t heo ry . 

The methodi c innovation is that the Galilean coord ina tes a r r Il"ird t o desc ribe 

rates of the physical processes represented un de r equ i va len t pl ly ~ i ca l condi ­

tions in inertial systems whi ch move rega rding one 

I., .. ·, Imm 
d.!v i,1I 1.111 

~I I ~hu . 
r . " '~ Jl ql' 

anet h'Jr. ,."h con~id era t ion 


reveals genera l f eatures in deviations of phys ica l 

in respect of the Gal i lean transformat ions . Those 

selves In general re lative c hanqes o f t he r~lC' ot ' 

curing wi th preservat ion of k inema t i c I i k<! 1i huurJ.T hIJ$I! 

proces ses in the di rec ti on of rei;n iv6 mov"'JI~n ' : f)' 


related to the di ff e r ence of e i .,en~ l nll lil;"J nrll.lr.t. 11 \ " 1f'f'u I':II ! iI 'l" l I i.ll w s ­

tems of re f e r ence, as 6sta h l l..,hed In (h" "·I .tr llilty rlll:oIY. II " 

tati o n o f the rel ativ i ty theory i 'l ' , IJ tl\~ 1I to It '.! l'll l.-q.!,) I'J I lli 

and Lorenu who devel oped lhe "JJI "a ll ll· n' .Jl~ o f II,,', , .' 1,'11 1"[ 1 


The inve sti gation h;] s bel~n pe l 111Inl .," ." 1/1" I, .t ... , 1' C1' Y 0 1 Nuc l ..a r 
Problems , J INR . 
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