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BBe.neHHe. 

To, 'ITO .B npnpo.ne CYJ!lSCTByeT cBHaaaaaJI .c. aeno,ItBl'f.lltHHMH aBes.nrum 
a6cbJllOTHaJI . cncTeMa . l<oop.IJ;HHaT, · r.ne · .mo6oe · .ItBIDKemre paao HJm noa.IJ;Ho nepe
xoiuT _B. cocTOH~ue · noKoJI, aHTU'JHHM. :ff cpe.IJ;HeBeKOBHM Y'JSHHM npe.n;cTaBJI!iJio.c:& 
BIIOJIHe O'ISBH.IJ;HHM. Gcpop1JJY.7mpOB8HHHii raJUmeeM np~ OTHOCHTSJI:&HOCTH 
-Bee Il:HSPUHaJI:&HHe CUCTSMH OT'C:..eTa. paBHOIIpaBHH H HST . CIIOC06a YCT8HOBIIT:&, 
H8XO.IJ;HMCJI MH B c0CTOJIHIDI IrOKOJI HJIH .ll;BIDlSMCJI; _:, 6WI O.D;HOii: HS TSX "cyMaC~ 
me.nmmc H.IJ;efi", . KOTOpHe; o6paaao roBOPJI~Bsp!:lBaiOT MnpoBoaapemre coilpeMeH- .. 
HHKOB. IlpaB.n;a, 06!1leiipHSH8HHOit HCTHHOH.ST8 H.ll;SJI.C!PaJI8·.D;8JISKO.HS cpaay. 
Ilo.n;o6HO TOIJIY, K8K B Harne BpeMJI HSM8JIO'JIXUJ;eit.He IIpHSHa!OT•TSOpHH OTHOCII
TSJI:bHOCTH, BH.D;BHHYTH:fi ramuieSM np~n TOJite i:ro.D;BepraJICJI TeopeTK'ISCKO:fi 
KPHTHKe II sKcrrepiiMeHTaJI:&HHM orrpoBep,KeHIDIM. Tex,' KOMY 6HJia . 60Jiee 6JIHSKa · 

. ~ ' _., ·' . . ' 

ll IIOHJITHa HCIIHTaHHBJI BpSMSHSM aHTH'IHaJI KapTHHa, MIIpa. ·· .,.· .· , . .. 
· ·· MaTeMaTmecK'n .. raJIHJ!eeBcrunf np:mnum . oT.HocxTSJII>aocTx · (!lopMYJIHPYeTM · 

KaK Tpe6oBaime HaBap~aHTHOCTH BCeX(!lHSK'I~CKHX SaKOHOBIIO OTHOillSHH!O K 
npeoClpaaoilaiooiM. K~op.IJ;HaaT .. .. . .. 

I . x =x- vt (I) . 

r.n;e v .::. CKOpOOT:& ,ItBIDKSHHJI HOBO:!!. CIIOTSMH KOOp.IJ;HH8T OTHOOIITSJI:&HO 'OT8-
pofi. Ilos.n;aee Ta.Jiia aasBaJI TaKRe npeo6pasoBaHM rpynnoii: ope.IJ;H HIDe SOT:& 
TO~SOTBEiHHOS, 90Th .. o6paTHOe, ·a rJiaBHOS, ,ItBa IIOOJIS.D;OBaTSJI:&HHX, BHIIOJI.:.. 
HSHHHX O.IJ;HO sa .D;pyriiM rrpeo6paSOBaHII:!1 MOXHO 38M8HHT:& O.IJ;HIIM OY!.fM8pHHM, 
OTJIK'I8!0!1liiMCJI Jmillb CKopoo~:&!O I v = v 1 +v 2 • BoJIH' K aTOMY • .IiodaBHT:& ems 
Bpa!lleHIIe, TO IIOJJY'IHM o6IeyiO rpynny raJinJleeBHx npeo6pasoBaHII:!1 

~;- , . . ·- • . ' ~ . A·~-
G (v;1: Ri) ~ (v2 ! R2 ) ·":· G (T 1 +R1 v 2 , R1 R2 ) (2) 

.r_:· 

r.n;e .... vi ·;... CKOpOCTH. CHCTSM KOOp.D;RHaT, .. , R.- rrapaMeTpH, xapmtTSpHSyx>-
. . . . ~ . " . ·. 

· l!lHe -aanpaBJiemre oce:fi'Bpa!llemm. · 

· · IIoKa ocaoBHHM co.n;ep.!t8mleM ~xsm ocTaBaJiac:& Mexaamta,: ypaBReiDIJ1 
KOTOpo:!! HHB8pHaHTHH OTHOCHTSJi:&HO·TaKHX.nPS06paSOB8Im:fi,·rrpii~ OTHOCH
TSJI:&HOCTH IIMSJI no.n;·oo6o! TBep,nyD no'JBy. O.IiuaKO.HSY'JSJmS.3JISltTpOMarH9-
TH3Ma IIOK8S8JIO, 'ITO OimOHBSmt8JI er() OHOTGM8. ypaBHSim:fi HS mmapn8HTH8 
IIO OTHOillSHH!O K rameeBOKRM npeo6paSOBaiiliHM (I); (2) ·. li sJieKTpOM8rimTHH8 • 
oHJIH xsMeHRllT oBo! BK.D; npx nepexo.ne K aoBo! oxoTei.ta oTo'IeTa~ B BToM· 
JlSrKO y6e.IJ;HT:&OJI 6ea B~ paO'ISTOB, SCJIH.BOirOMHIIT:&, 'ITO jrrOKO~ii:Oa 
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sap~ H9 COS~aeT MarHRTHOrO ITO~, HO B CRCTeMe ROOp~HaT, r~e OH ~R
.lKeTCJI, TaROe ITOJie OClHSaTeJffiHO BOSHRRaeT. ,llpyrm.m CJIOBa\ut, MarHRTHHe 
CRJIH ORa3HBaiDTCH SaBRCSimRMH OT BH6opa CRCTeMH OTC~eTa. EOJiee TOrO, 
~T06H o6~CHRT:b MeXaHRSM pacrrpoCTpaHeHRH 3JI9RTPOMarHRTHHX BO~H, rrpRm
JIOC:b rrpe~OJIO.lKRT:b CYmeCTBOBaHRe BO BceJieHHOH OCOClOM cpe~ - MRpOBOrO 
sclJHpa, C KOTOpOH, KaK paHeB CO SBeS~aMH, Terrep:E. CHOBa MOlltHO OHJIO CBH
saT:E. oco6yJO, a6COJIJOTHOHeiTO~li.lKHYJO CHCTeMy OTC~eTa. 

3JieRTpOMarHHTHHe HBJieHHH; RaSa.'H)C:E. 6H, ITOXOpOHRJIH rrp:mrmm OTHOCH
TeJffiHOCTH •. O~HaKO ~eH a<lJHpa ClHJia BeC:E.Ma npOTHBOpe~OM. B ~aCTHOCTH;. 
,IVIH. OO'IJ!CHeHHH O~HRX OITHTOB ·rrpHXO~JIOC:b ·cTrnTBT:b ero · Herro.nBH.lKHHM .. H 

~OrryCTRT:b CYmeCTBOBaHrie ·• B rrpRpo.n;e. ~RpHpro. B9Tpa, SaMe,nJl.RJO!l\erci RJIR 
ycROpHID!l\ero rrepeHOCHMHe HM CBeT li ~pyrRe SJieRTPOMarHRTHHe RS~eHRH, 
.IVIH o6McHeHHH .n;pyrHx <I?aKTOB HY.lKiio 6HJio, HaoelopoT, ~orrycTRn yBJie~eHRe 
· S\IJ>rpa .n:B~cH · TeJiar.fit. · · · 

3HaMeHRTH:il·OITHT MafiReJffiCOHa-MopJIR, RSMePJIBllii'I:il CROpOCT:b CBeTa B 
. ~ . . . -- . ' . . . ,.. . 

~YX rreprreH~JIHpHHX HanpaBJISHHHX, TIOKaSaJI, ~TO raJIHJieeBCROe npaBRJIO 
CJIO.lKSHRH CROpOCTe:il c+ = c ± v . .IVIH Hero BOOClll\9. TIO"'9My-TO HeTI~HMeHIDJIO. 

· . ·.Ha py6e.lKe Hamero -BeKa ClHJIR rrpe,ItJio.lKeim .rtBa · rryTH .IVIH npeo~OJieHRH 
saTpy~HeHH:il ~ : O~H JiopeHil;eM' .n;pyro:li HaRClOJiee ~eTKO . Cl!:lJI B!lpa.lKE:lH oomli..:. 

· TeMHOM. JiopeHU ITORa~aJI, ~TO ~HSHI<y MO.JKiiO TipHBeCTR B. nop;mo~, . ecJIH ~c.;. 
rryCTRT:b,.~TO paSMep T9JI li TeMTI CBHSaHHHX.C HHMR llpOD;SCCOB SaBHCHT OT 
CKOpOCTe:il l'IX ~H.llt9HPIR> TIO OTHOmeHRJO K HeiTO~H.lKHO~ ~HpHOM cpeie : 
~HaMeTp ~~CH ~aCOB YMeH:E.maeTCH B HanpaBJieHHRB9RTOpa HX CKOPO?TH, 
a.RX XO~ 3aMe~~9TCH. ECJIH B CRCTeMe ROOp~HaT, CBHSaHHOM C MHpOBIDA 
3<I!RpOM,. TO~Ka RaKoro-JIHClo T9Jia HMeeT npOCTpaHCTBeHH0-BpeMeHHHe ROOp~-
HaTH. x=(x,y,z,t) 

OHH npno6p9TYT B~ 
, TO Tipi'I ero paBHOM9pHOM ~H.llteHRH B~OJffi OCH x 

x'= ( (x-vt): y'=y: z.'=z: t'= { (t-xv/c2 ) (3) 

!'~e (=(1-v
2/c2J- 1

/
2 , c- CROpOCT:b CBeTa B ~npe. IlOC~OJffiicy' 

npi'I sToM B paBHoti cTenemr usMeHJIJOTCH Bee JIHHeilKH n. sTaJioHH npeMeHR, 
. TO II Bee ~If.JK.VI!1HecH HHepmta.7.ll>HHe cl'!cTew oTc~eTa ocT.aJOTCH coBepmeHHO 
paBHorrpaBHHMH~ ITo OTHomeHRJOK HRM coxpaHHeTcBOJO·CliJJY TIPRHITHII oTiiocu-· 
T9JffiHOCTH' HY.lK~O TOJI:bKO BMeCTO raweeBHX .npeo6pasoBaHHM (I) . IIOJffi3Q
B8TbCH JiopeHIJ;eBCKHMn <J?opMYJiaMI'I (3). Oco6HMH nprumJieruponaHHHMI'! cBoii
CTBa\lu, C~I'!Ta.i:r JiopeHil;, 06Jia~aeT JII!illb a6COJIJOTHaH "~HpHaH" CRCT9Ma OT~ : 
c~eTa. Y?u:3~ecKHe iipon;eccH B Heii r~~ryT ~poTeRan coBceM He TaR,. KaK 
BO BCSX . .n;pyriiX CRCTSMaX. ::n.:o HapymaeT TipHHiizn OTHOCUT8JffiHOCTH H ·nos
BO~ST ITYTSM cpaBHSHHH C ee. "aelCOJIJOTHHMH CTa~apTaMII" YCTBHOBHTb, ~II
.lKSTCH ~aHHaH ROHKpeTHM CHCT9Ma ROop,i~ImaT HJIH . .lite llM99T: HYJI9B;TJJ CKO-·· 
pocn. 
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· JiopeHU ClHJI .. BHHY]K.Jt9H' ~OrryCTRT:b cyuiecTBOBaHRe TaKO:lt aelCOJIJOTHO He
llO~I'I.lKHOM: cncTeiru oTc~eTa: · Be~ ecJIH IIS.MeHeHHe pasMepoB TaJI o6ycJio~; 
JI9HO HX Jte~op~~amtHMH, TO 00H3aTeJI:E.HO ~OJI.lKHa 6Hib CHCTeMa. ROOp~HaT, 
r~e. OHH OCTaJOTCH H9~e<J?opMHpOBaHH!iMH. KaK rOBOpHTCH, . CKasilBllii'I "a",. Upli~ 
XO~TCH.UpOI13H8CTR li "6". . .· . . .. · . . . . 

· 8i1HmTeMH cor.iamaJic.li:·c TeM, ~TO.H3M9HeHHe.npocTpaHCTBeHHo-BpeMeH
HHX HHTepBa.iwB · HBJIHeTcii peaJibHHM, · Rs.Mepi!MHM · B oil!ITax HBJiemi:eM, Ho c~
TaJI ero. CBO:ilCTBOM.He C8MIIX T9JI,. e·'KHH9.MSTwi9CKHM cJie~CTBHeM .paS~HOrO 
OTipe~eJieHRH O~HOBpeMeHH~CTH B CHCTeMaX ROcip~HaT; .!tBK~XCH .C paSH!lMH 
CKOpOCTHMH. no'· ero TeopHH TO~KH. KOTOpHe B O~HOE CllCTeNr'e 6HJIH O~OBPB-: ' 
MeHHHMH, B ~pyro;J: OTHOCHTCH yJKe .R 'pas~HHM· MOMeHTaM BpeMeHII u .IVIH · 

HS~epeHRH wrHHH rrpiiXO~TCH HCUOJffiSOBaT:E. ~pyrRe TO~KH. TaKofi '"KHHeMa'..;. 
T~ecKH:il nepeKOC" BHpa.lKaeTCH npeoelpasoBaHHHMII JiopeHTJ;a (3) H 38BHCHT .. 
OT OTHOCI'!TeJffiHOli CKOpOCTH paccM~TpHBaeMHx CIICTeM OTC~eT~. roBOpH no-. 
~pyrOMY.. aliHIDTeHH YCTpaHHJI Tpy,nHOCTH TiyT9M o6o6mefiiDi IIpH!ln;IIiia,. OTHOCH-. 
oreJiiHOCTll:' pacrr.,ocTpaHRB ero c M9X~mNeciHx ,ita. Bee. H3B9CTI?le HaM. WIISH-' . 
~eCKHe HBJIElHRHI • 3Tci ITOXO.lKe Ha . TO, 'irTO npoHSOmJIO. C .n;pyrv .. M Be.IDIKHM 
npmfuHIIOM COBpeMeHHOH HaYIDI :_: C YCJIOBHeM rrp~IIHHOCTH. Ilepexo~ K 6HCTpo
T9RY!l\HM.3JieKTpOMarHHTHHM npon;eccaM IIOTpe6oBaJI 3ru:,eH!lero M~CC~eCRO:!i 
wopMYJIHpo:BKH, · II·crro.7.ll>soBaBmellcH ~SI'IRofi IffimoHa;Ha pe~THBI'ICTCRYJO. · 

. I . . 

1) Ec.riH cTporo cJie~oBaT:E. xpoHOJIOrHH eyelJIHRa~H:il, To eylKH:o npiisHaT:E., ~To 
OCHOBH!le TIOJlO.lKeHRH. pe~TI'IBHCTCROH Teop~, B TOM. 'lli:cJie H 06061l\9HH9, ramr-

'eeBCR,Or~ upHBUIIDa oTHoc~TeJffiHOCTI'I, uepBl>TM cwopMY'JiilpoBa.ir A.IIymmape . 
I-3/; O~HaKO OH C~HTaJI, ~TO IiCIIOJI:bSOBaHHe rrpeo6pa30BaHHH raJII'IJI9H HJIH 

JiopeBUa -' sTo Bcero JIUIDb Borrpoc y~oelcTBa H corJiameHRH. -B oTJII'!Tnre oT 
3'AHIDTefiil:a· llyaHKape IIrHOpHpOBaJI TOT !PaRT; ~TO JIOp9Jm9BCK8H~ mmapHaHT
HOCT:b ~IIS~eCRIIX SSKOHOB npe~cTa~eT co6oil.Ba.lKH!lli wus~eCKHH SaKOH, 
B ROTOpOM KaR pa3 H si:~RJIRJ'!reW:(cyTi,' TeOpHH OTHOCHTeJii,HOCTH. IloSTOMY 
Clo~Lllii'IHCTBO <l?HSIIKOB c~T,eT ~To· HMeHHO_ aliHIDTeiiH, ~· He· rrianiape, HB.rur
eTcH·aBTopoM aTOit TSOpi'IH ·4•5/.'·BMSCTe C ~e~·CYmeCTByeT H .n;pyrElH.TO~Ra 
3peHRH, COrJiaCHO.ROTOpofi r.iraBHHM 3JieM9HTOM TeOpiDt OTHOCHTe.iu.HOCTHsm
M9TCH npi'I3HaHRe Toro, · ~To Bee 1m.neiOO.' ;tamero MHpa rrpoTeRaioT B riJio'cKoM 

li li30TpOIIHOM ~Tice&IioeBKJ.nmOBOM)·~eTI:Ipell:.3pHOP8 npocTpaHCTB9-BpeMeHR, ' . 
IIPIIHITHII otnocHTeJibHOCTH HBJIHeTcH Bcero JIHllib cJiencTBI'IeM sTore <I?aKTal3 . 
HocitOJI:E.ey · ITiaHRape. 6HJI nepBHM, KTo rro.D;'IepruiBaJI poJ!b rrce:B~oeBRJI:IinoBocTII, . 
ero To.lKe ·. saKonHo c~Tau aBTopoM peJIHTHBI'IcTcRofi ·TeopHH~ Ho, rrillmJIYil, 
6y~eT CIIpaBe~UBee C~HTaT:E. ee RO.iiJIE!KTHBim'A COS~aHReM JiopeiiD;a, ilyaHKape 
n 3iHIDTefiHa,: XOTH .IVIH KpaTKOCTII ~aJie·e MH ~acTo Cly~eM HasllBau. ee' up oc-
TO "sfiHmTeitHOBCKofi".. .. . . . . . 
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Mo.lKHO CKaSaT:& ~ 'iTO B TSOpmr JiopeH!la C.lKaTRS ,I03RJKY11U!XCH 'l:aCOB II 
saiTas~BaHRe ·me· xo.n;a mieel' .n;lmaMH'l:ec'Kyro ITPHPO.DY, a ·B Teopim 3iimnTefi
Ha - 'il'ICTO KRHeMaTFI'ieCKYJO. B paMKaX FIHepiUiaJI:&ImX CRCTeM o6a no.nxo.na .. 
TO~eCTBeHim. _ . 

!IOCJl9,II;H~9-CTaHOBRTCH.OC00eHHO HarJIH,lJ;ImM,· eCJUI SaMeTRT:i,, 'iTO Teo

pmo Jiope~a M~.lKHo HsJmraT:& .I03YMH ciTococ5aMI!I: Bo- ITepooi, 6oJiee 'l:eTKo 
oTpa.lKaxmHM ee ~FISFI'iecKI!Ifi cMHcJI TiyTeM, Kor.n;a'BcHRI!Ifi pas HBHo j'l:I!ITaaa-

. eTCH COKpameHRe .rvn:H ·. e'= e;r ' ' ~acmraooB BpeMeHR t'=tf -.•. a 
CKOpOCTFI.CKJI~BaJOTCH ITO "OOH'l:HOMY ripaBHJIY" 

: v=v1+v2 = vl + v 2 (4) 

r.n;e OOa CJiaraer.ru:X Bllpa.lKeim B · MeTpl'I'ieCKOM MaCmTaOe O.IJ;Ha.ii II TOM .lKe CHC
Mll KOop.n;mraT: v! = >. v .- ',ITpH 3TOM ypaBHRBarouurlt MacmTaOll Ko3MJiii:(HE:iHT ' . ~ Jc. l. . 

? i=1/ {[ a~,-1) r ~ + ( 8 i2-nr~ J (1+v1v2/c
2>} 

• • • ' • 1 ' 

Bo-BTopllx~ rro.noc5Ho TOMY, _KaK aTo ITpHIDi:To a. aitmnTeil:HoBcKo:it Teopm; ... 
.JIOP9Hlt9BCKYD 'reopmo MO.lKHO ~3JIO.lKHT:& Ha Jl:SllKe rrpeo6pa3oBaHH:i1 (3),. Kor.n;a 
HSMeHeHI!Iii rrpOCTpaHCTBSHHo- BpeMeHHllX MaCmTaOOB Y'tJI!ITaBaJOTCH aBTOMaTFI'ie
Croi; . a cKopocTI!I c:uia.n;aaaroTca. ITO "peJIHTI!IBI!ICTC~OMY ITpaBFIJ!Y" . . . . "/ ·~ 

' 2 
v=(v1+v2 )/(1+v1v 2/c l (5) 

B paMKaX I!IHepiUIOHHllX c:imTeM ooa ciTocooa coBepmeHHO sKBI!IBaJie~THll. 
Pa3JIFI'ii!Ie ITo.n;xo.n;oB ::lil:mnTefiH-~ FI JiopeH!la Mo.lKeT cTaT:& . saMeTHHM B He

KoToplix.IJ;I!IHaMFI'iecKRx (Hen~ep!Uromnix) ::$IleKTax - HaiTpHMep, npn pacrrpo
cTpaHeHiin ,II;~OpMaiUI:iJ: - FI, KOHe'iHO, ,II;OJL'ltHO _CYilleCTBeHHO rrpOHBJIHTI>CH :B TeX 
CJIY'iaHX, Kor.n;a pet!:& saxo,II;I!IT 0 c~eCTBOBaHHH a6coJIIDTHOH CHCTeMll KOOp.n;H~ 
HaT. llOCKOJI:&ey, O.IJ;~aKO, HH O.IJ;HH ,nocTaTO'iHO.Ha.n;eiKimiJ: (oc5me~pHSHaHHlli1) · 
3KCnepiDAeHT .I(o CFIXIIOp He OOHapyimJI Hl'!KaKFIX, OTKJIOHeHH:it OT 3HHillTeilHOB
CROfi Teopmr, ooJI:&mHHcT:Bo: g)HsHKoB · · BcJie.n; sa 3l:mnTefi~oM C'iF!Ta~T, . 'iTo · 
rroHHTM sg)Hpa n a6cOJIJOTHoft c~cTew Koop.n;HHaT ~TcH TaKID.m .lKe ;BpeMe.H
lmMn, yTpaTI!IBimrw ~:Soe sHa'l:eHRe'. "cTpoHTeJu.HllMI!I JiecaMI!I", KaK:m.m OllJII!I, 

. HaripHMep, TeiiJIOpO,II; _ I!IJUI g)JlorHCTOH 2 ) • · ... · .·. ·, . 
· H8Y'l:Hrut o6mecTBEntHOCTI>. BepnT :B -rrpHimHII OTHOCHTeJI:&HocTH cToJI:& .lKe 

TBep.n;o, · KaK H :B saKoHH al:mwMeTHKR •. MHO.lKecT:Bo · a!t~rrep>~.mHToB y6e~aroT - · ·. · · 
Hac B TOM, 'l:To;Haxo.IJ;Hc:& BHYTPR rraoJIHpoBaHHo:li nHep~naJI:&Ho:fi cncTeMll; Mll 
.n;eficTBHTeJI:&Ho ue Mo.lKeiJJ' ycTElHOBHT:& ~aKT ee ,103neHM. TeM. He MeHee y.JKe 

2 ) KaR RSBeCTHO, O,II;HOBj)eMeHHO CO CBOefi nepBo:ll: paOOTO:ll: no Teopmr _· .. 
OTI!OCHTSJ!l>HOCTR Sl!:HillTeliH BH,II;BHHYJI rHIIOT93Y 0 TOM, 'iTO CBST. rrpe.n;cTaBJ111-
eT IIOTOR 'iaCT~ - gfOTOHOB. TaKHe 'l:aCT~ MOryT ,I03RraT:&CH B rryCTOM rrpo
CTpaHCTBe, II03TOMY H B 3TOM OTHOillSHRH ag)HpHaH cpe.n;a npe.n;cTaBJIHJiaC:& 
~rlHillTefiHY COBepmeHHO R3J!HmHS:ll:. 
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He . paS , CJIY'iaJIOC:& TaR, 'ITO peBRSirH; KaSaJIOC:& Oll, ·. COBepmeHHO .· O'iSBR,IJ;HllX 
H .IJ;aBHO ycTaHOBJISHHllX_~aKTOB IIPI!IBOmrJia K HSO.lKR.IJ;aHHHM peSyJI:&TaTmJ. ){a' 
H BOOOI!le, •e,I03a .JIH B UpFipo,ne CYmeCTByeT KaKaH-JliiOO SaROHOMepHOCT:&, ' 
rrpHMSHIDAaH. Bcer,na H BCIO.IJY. , TeM OOJISe rrpH~ OTHOCHTSJI:&HOCTH, O,IJ;Hruli,ll;I( 
y.lKe rrpeTepn9JI RSMeHeHHH rrpn nepexo.n;e OT raJIHJieeBHx ITpeo6pasoBaHH:ll: K. 
COBpeMe~HOH:peJIHTI!IBHCTCROfi TeOpHH •. :· ,, ,, · :'' ,.._.>, 

CaM JiopeH!l,•,llO.I030M FITorn.•cBoeiJ: .HaY'tJHOil' .n;eHTeJI:&HOCTH, ITPHSHaJI · 
np~IDAYmecTBo sfiHmTei!HoBcKoro .. rro.nxo.n;a KaK · JIOrl'I'iecKR .. 6ruiee · rrpospatJ:Horo; : 
OCHOBaHHOrO, no-cYmeCTBY, Bcero J!Hm:& Ha O,II;HOr.i e,IJ;HHCTBeHHOM nOcTYJiaTe: 
- npH~e OTHOCRTeJI:&HOCTH •. BMecTe C TeM OH no.IJ;'!epKRBaJI:CBOIO,Hey.n;oB

JieTBOpeHHOCT:& TeOpHSH OTHOCHT9Jll>HOCTH;KOTOpast·B03BMaB paar•riocTyJiaTa 
TO, ~To.Jiope~ IIUTaJICH BaBeCTH RS.K8KHX--Jm00 OOJiee•bOI!lHX ~HSFI'ieCKIDC' 
cooOpa.lKeHH:ll:. "H nOJiararo, - IIRCaJI -OH B CBOe:ll: KHRr/G/, .:.:. 'iTO Bee .lKS 
MO.lKHO Koe-'l:TO CRaSaT:& B nOJI:&Sy H TOrO ITO,II;XO.IJ;S, KOTOpllM H CTapaJICH 
RSJIO.lKHT:& CBOJO Teopmo. · 3iiJRp, KOTOpll:li MO.lKeT srB.irfrr:&cH HOCiiTe.iieM 3JieKTpo
MarHHTHOro. IIOJIH, ero 3Heprmr H ero ROJieOaHH:it, H ,II;OJ'...llt9H ITOHeBOJI9 pac
CMaTpi!IBaT:& · RaR He'l:TO .. · OOJia.IJ;aiOIIlee .. H3B9CTHOH · cyOcTaHIUIOHaJI:&HOCT:&IO, . KaK! 
Oll OTJIH'ieH OH He OHJI. oT oOH'l:Hofi MaTepmr .: C. aTo~LTO'iK:If 'speRM npe.D;cTa:S.:: 
JIHeTcH. ecTecTBeHHHM, He BBO.IJ;HTI> c c:aMoro 'Ha'iaJia · npe.n;nOJio.lKemiJi, ·'iTO·:···.· 
coBepmeHHo oespaSJIH'iHO, . .n;BR.lKeTcH TeJio 'l:epes ag)~p:RJIH Hei, H nsMepaT::b . 
pacCTOHHM · R npoMe;ey'TK:If · BpeMeHR npn IIOMOI!lH · MacmTa6oB: H ;'Ia COB;· lri.fe~ '" 
OTHOCHTeJI:&Ho ag)npa · Heno.n;BIDKHOe nOJID.lKemre" •· · '". ; ·: : ' · , .. . . 

~ei1CTBRT9JI:&HO,. B' paMK.aX ·KJiaCcJr!leCKOH !IJn:s:ffJtir::Br.ffiojr~:o6' adc~O 
nycToM, "6es~il:pHoM" npocTpaHcTBe Tpy.n;Ho :npmmpmi> c n~'J:'Yl!'riBHHM rr~a,IJ;.::.· 
CTaBJieHHeM 0 TOM, 'iTO RCIIYI!l9HH8H HCTO'l:HHKOM>H0.91Jt9 H9)J;OID9,IU!Iaa ,II;O Ha
mero rJiasa CB9TOBaH BOJIH!l nepe.n;aeTCH :itaito:ft-TO ·ITpOMeJK.iTO'iHOfi MaTepRaJI:&
HO:ll: cpe.n;o:li. · .tta H- I~imToBaH TeopHH yoe~aeT Hac·. :B cYmecTBoBaHRH · HeKo:li 
ocooo:li sanoJIH~ett Bee npocTpaHcTBO cpe,II;ll, o6pasyeMo:ft BaRYYMHHMH g)JlyK
TYa~rr. KasaJIOC:& Oll, CBHSaHHaH C 3TOfi cpe.n;ofi CHCTSMa OTC'ieTa_no ca~.
MOMY cBoal.ly· cwCJiy 6y.D;eT ·ocooofi~ BH,IJ;Me~oii no cpaBHelml!l: co' Beam! .n;py.: · 
riDAH. CRCTeMaMI!I, R ee MO.lKHO rrpHHHT:& Sf!', "aOCOJIJOTeyro" >' . .· , 

Ory CHCT9Mj" Bll.IJ;e~eT SillS R TOT 3RCIIepHMeHTaJI:&.HO YCTBHO~eHHI:rlt 

· ~8RT, 'iTO pacrrpocTpaHHJOI!leecH B Heft peJIRKTOBOe·KOCMJ!:'ieCROe RSJIY'ieHRe 
xapaKTeprrSyeTM BllCOKo:ll:'cTeneairo H

1
30TpOIIRH, H STO n'o.n;TBepl!,ltaeT 'rnrr0- •. 

Tesy o T~M, ·· iiTo · B:MeaHo .haHHaH c:rlcl'et.ia oTci'l:eTa siB.lmeTcir 'corryTCTBYJOI!le:ft 
aKTY "nepBH'l:Horo Bspima" ·; :B ·KoTopoM pommac:& R HSOTPOI!Ho pacimiPJieTcH 

. Hama BceJieHHas:. X.EOH.D;K eme , 30 JIST H8Sa,IJ; H8CTaHBaJI Ha TQM, 'iTO BOSMO.lK
HOCT:&. Bll6pa Tl> B . JIJ:i6 oft. T O'l:KB rrpOCTpaHCTBa. \ npHBMWH:pOBaHiiYD 'cHCTSMy 1 

OTC'i9T8, CBHS8HayD-C ero H30TDOIIBHM pacmzpeRRSM, DpOTHBOpe'l:HT IIOCTY

J18T8M Teoplim: oTHocirTeJll>HocT1ri'7/. ,AHa:'lo~.HHe MirC:.m ~cias~aJI :H: ·rrs~.E3-1 
CTHH! C~9~aJil![CT ITO T90plm OTHOCKT9Jll>HOCTX !I.Eepruaaf8/. .· . ' 
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9TH H ~ · .npyl'liiX no.no61llix coo6paxemm Iio6yx,n;am He TOJibKO ,Itlme

TaHTOB-~HTe~e~. HO H H3BeCTHHX npapeCCJIIOH8~0~H3JIIKOB BHOBn'pa3MHlli-" 

·~Tb 0 ,!J;OCTOJIIHCTB8X lii He,IJ;OCT8TK8X ~Op9~9BCKOH.TeOpliiJII MliipOBOrO ~pa . 
lii ee OTHOilleHJIIJII K TeOpliiJII.·OTHOCJIITeJibHOCTJII 3'.:1HmTeHH8. J(OCT8TO'IHO, H8IIpiiMepl 

IIpO~CT8Tb II8py TOMOB_ MelK,IlyH8pO,D;HOrO .l!IYPH8~8 11 Foundation of Physics 11 

~ TOrO, 'ITOOH y6e,!J;JIIT:DCE:, 'ITO IIOTOK "epeTH'!eCKJIIX" paOOT He·:y6HB8eT; 

a,cKopee1 Hao6opoT- yBe~HBaeTc.a:. (E:a6~orpawmo sHa'IRTeJibHo~ -qacTn 

noc~e~7 paOOT B STOll OO~CTJII .MO.lKifO H8HTJII 1 H8IIpRMep 1 B CT8T:De II.Ko-. 
pnHRJie . • ) . · · · · ··. · . .. . · .. 

Harne~ ~eJibiD ~eTCH BH,lJ;e~Tl> B STOM IIOTOKe lii 06Cy,!J;JIIT:b H8UOO~ee 

JIIHTepecHHe, H8 H8ill B3r~, p800Tll1 B 'I8CTHOCTJII Te TeO.I>9TH'IeCKJII9 II. · 

sKcnepRMeHTBJibHHe .. ncc~e.noBaHJIIH 1 B KoTopax E:K06H . · yxe o6HapyxeHH OTKJio-: 

HeHlfH OT SHHillTeHHOBCKOH TeOpliilii. 

'3KcnepRMeHT8JlbHHH CTBTYC npeo6paaoBaHHii AopeHila 

KaK yxe ynOMJIIH8~0Cl> Bblllie 1 ,lJ;O H8CTOE:mero BpeMeHJII BHIIO~HeHO orpOM

HOe .'IRC~o pa6oT, · oco6eHHO B CBH311I c Hay'IeHReM·CBOHCTB MeMeHTapHHx 

'I8CTHn 1 B KOTOPHX;38qJJIIKcnpoBaHo npeKpacHoe cor~acRe c WOPMY~BMlii (3) 
BWIOTl> ,IJ;O YJibTpaMaJUIX-_MaCmTaOOB'A x~5·Io-1?. eM. 0,IJ;H8KO cne~aJibHHX 

' . 
HCC~9,lJ;OB8mrli:, B.KOTOpllX OH H3Y'!8~8Cl> HeiiOCpe,lJ;CTB9HHO TO'IHOCT:D ~opeH-

~eBCKIIX npeo6pa30B8HHH,-·He T8K.Ylt ·MHOro (cM.6R6~orpaqJJIIIO B pa6oT/IO/ ); 

Hx. peeyJibT8T11 CBO.nHTCH K c~e,IJyiOJJleMY. 

3aiiJIImeM ~opeHqeBcRHe npeo6pasoBaHn.a: B 6o~ee o6meM BH.ne 1 coBna,naiO

meM C (3) ~lib B npe,ne~~ He60JibillliX CKOpOCTeti v/c « 1 /II,I2/ 

. xl = a
1 

(v) (x-vt) 

y 1 = a 2 {v)y; 'Z 1 

t' = a 3 (v) (t+fx) 

= a 2 {v)z 1 
(6) 

r,ne' KO:$%J~UeHT f qJJIIKCliipyeTCH npon;e.nypoii CliHXpOHJII3~JII 1l8COB,a ~ 
cWHminti ai cnpaBe.n.llimH pa3~0lteHJIIH 

. 2 (7) ai(v) = 1+o{i(v/c) + ••• 

(B npe.nno~OJKeHUJII H30TpOIIH~ro pacnpocTpaHeHJIIH CBeTOBHX CHrHa~OB 
c. \ e ; · ~ )' = · c B ncxo,nHoti c'rrcTeMe :See ~HetiHHe 'I~effil. ""vIc nc'!e-

38IDT.) Tor,na CKOpOCT:b CB9Ta, 'liiCIIYJJl9HHOrO no,n·yr~OM 9; B. ,IJ;Blii.lliYJJleiic.a: 

CJIICTeMe KOOP,!J;JIIH8T, 

c'. c~·) =[1-(1+ ol.3-o(1) ~v/c) 2+(1/2-o(1+o(2~ (v/c) 2~in2e• 1 ~: .. {i3) 

()qeBH.nHO, COOTHOilleHJIIH ( 6) COBII8.1lYT C qJOpM,Y~ar.rn AopeHn;a (3) lii 
CROp OCT]) CBeTa . c' (~) 6y,neT JII30TpOIIHO~, · 9~ 

6 

.. 

'~ 

'v 

·. 

. 

.-
o( 1 = 1/2 1 c{ 2 ,= Q, 1 , o\ 3 = -1/2 (~) 

l13 JII3Mepemm. BpeMeH JKR3HJII S~9MeHT8pHHX, 'I8CTJIIJ:( lii '8JIIOO~ee TO'IHHX 
Rl!TepWepeHn;UOHHHX OIITH'If!CRUX SKCIIepRMeHTOB -Me.nyeT/IO · ·, ·. 

. o(· 
1
=1/2 ±' 7 10-s I 0< 2 :;;. 'o ±7. io75 

I o( 3=-1/2 ±1o-7 • 
' ~ " - ' : 

(IO)) 

· 8rU BHBO,ll;H IIO,!J;TEe~aiOTCR R ROCB9HHOH .IIpOBepROM pe~TY..BRCTCKO~.liiHBa-· 
puaHTHOCTH nyTeM CpBBHeHH.a:. C OIIHTOM TeopeTR'leCKIDC BHpaJieHJIIii, IIO~eH
HbiX Ha OCHOBe pe~TJIIBJIICTCKOti KB8HTOBOH a~eRTPO.nl!H8MliiKJII: C TO'IHOCT:DIO 

B HeCRO~~~o e.nuHJIIJ:( ro-4 HHR8KII~ pacXO]K,!J;eHufi c SKcnepHlVJeHTOM' He 38M~ 
' . . . ~ . . .... . "' " . 

'IeHO. 

BMeCTeC TeM U3BeC~HHpa6oT~, aBTOpbl KOTOpblX YTBepx.naiOT 06. o6fia.:. 

pyxeirnu o~eT~Bb!X · oTKJioHeHHii oT co'oTHomeHHii (3). 3,nec:D npex.ne .~cera 
c~e.nyeT . ynoM.a:eyTb cpaBHJIIT~~:D,o n£ocT11e ·no aKcnepn.'lleHTa.u:b~ofi MeTO.niiKe 
OIIHT1l MapHHOB8.II CRJibB9pTYC8 I3- 6/. B RX OCHOBe paa,neJibHOe JII3MepeHH9 

C~OpOCTH CBeTa, B IIpRMOM lii oClpaTHOM HanpaM9HliiHX c II c • TaKIIe ·'· . '' . ' .. . ' ., .. " . . + • - ,. 
IISMepeHn.a: Tp90YJOT npe,D;BapHTeJibHOff CHHXpOHliiSRUHli BpeMeHH B pa3HOMeCT-

H11X npocTpaHcTBeHHHX TO'IKax (B Ha'Ia~e n B KoHn;e npooe~aeM~ro cBeToM 

o.fpe3Ka). 'Ec~ BOCIIOJrl>30BBT:bCH .nM .sT~ro wop~~al\m Aope~a (3)' TO 

aBTOMBTH'IeCKII IIO~ c =c =c , IIOCKO~KY B HJIIX yxe 38~0Jit9HO ' ' ''. ". " . + - . . •". 
npe,!J;II0.1J£lt~H¥~ 0 paBeHCTBe CKOpOCTe~. C:B9T8 ~.B llPRM.?M R OOpaT~OM HanpaB-

~eHnmr ' ' l; .O.nHaKo, ec~ He sHaT:D .n~, c~e.ny.a: C.MapRHoBy, He Be
piiT:b BYHHBepCa.in,HoCT:D npeo6pasoBalffi:ftJiopeHua, To·~ cuHxpoHHs~. 
MOJKHo ncno~I>30BaTb nepeHoc 'IilCoB c ".nocTaTO'lHO Ma~oti c~opocT:DIO v 

KaK OTM9tia~ eme II.Eplii,WK.'Il8H/IB/, JIICKOM8J3: CKOpOCT:b CBeTa. B STOM C~ae. .· 
6y,neT npe,ne'.iroM HSMep~Hmi np:a v-o.• · 3). ··.·· · ·' .. • . . 

llocKo.ill,eyHeriocpe,ncTBeHHoe'nsM-epeHHe o,nHoHanpaMeii!l:oil c&opocTR 
. ' 

CBeTOBOro CI'IrHa~a ,!J;8Jit9 Ha C8MHX llpOTE:lteHHHX ,lJ;OCTyiiHbiX H8M B aeMHbiX 

YCJIOBRHX 0Tpe3K8X .a:~eTCH BeC:DM8 C~OJKHOit 'sa,l:\a-qeti, ~ STOrO, K8K 

npaBwro, np:aMeHE:lOTM paaHocTHHe, UHTepWepeHn;noHHHe lv!eTo,IJ;H. TmiWIHHM 
. . ~ .' 

3 ) IlpeMOlt9HH8J3: C .MapRHOBHM "HblOTOHOBC}'BE:. CJ:riPcPOHlii38~11IH" C IIOMOmi,lO 

Bpamal!lllefic.a:, a6co~Ho TBep,noit ( He,ne<!JopMHpyeMofi) ocn; B,IJ;M:D,' KoTopofi 

Ha 'paaimx ·paCCTOE:Hll:Jl:X · OT "Ha'Ia~a yKpen~eiiH · 'l8COBH9 CTpema!IB/, no-· 

cymecTey, He oT~aeTcR 'oT cHHX:poHRsawm Ep~eHa, TaK·KaK npeHe6-

pe'l:D . .ne<!JopMaiUiett II .C'IliiTaT:D cTepxeH:D aoco.~THO TBep,IJ;HM Toxe MOJKHO.Jilii!I]) 

B npe.ne~e o'!eH:D Ma~x cKopocTeil:. Boo6me, ~a.a: RSMepuTeJibHa.a: npo~e.ny
pa, ,naJKe s~eMeHTapHblft ct~eT npe.nMeToB,' Tpe6yeT. onpe.ne~emion TeopRn. C 

· sToit TO'IKJII speHn.a: IICIIOJib30BBHRe :B npoue.nype cnHXpoHIIsa~ H:DIOTOHOBc
Kofi MexaHHKH B o6~aCT:Il:, r.ne oHa xopomo np:ll:MeHRMa, HR'leM He xyxe n'c

no.ill,soBaHRH T90DRii OTHOCHTe~l>HCCT~KOTODBE:~UOJ!tHOOOHTh YB9D9HHHM~TOEB. 
npe.ncTa~eT cooon ~m:D ~acTHHI'I c.~-qan kaKun-To o~ee ~omen Teo~RR. , 
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npHM9IJOM MOJK9T CJJY.llGITI> YJIOMmiaBIIW:~Cg YlK9 OIIHT Ma.liKeJibCOHa-MopJll'I, 

B KOTOIJOM cpimmrnaJOTCJl HHT9.IJWepemzyiOHHu9 KapTHHll, B03HnKaJO!llH9 npn 

CJ10lK9HHH lJ:BYX. B9TBe.li paCJ119ilJ19HHOrO llOJIYIIp03pa'!Hll!.f ::iepKaJIOM M1 CB9-

TOBOrO JIY'I8, pacnpOCTp8H.IliOJ119rOC.R: B,ll;OJJJ:, R nonepeR BeK'l'opa CKOIJOCTH 

JI860p8TOpHO.li CHCT9MH KOOp,ll;HH8T v' (pHc.I). O,nHaKO B STOM,CJIY'I89 CB9T 

npOXO,ll;HT CBOit IJYTl> B ilpm.!OM H o6paTHOM HanpaBJieHHJIX 38.• Bp9M9Ha 

t+ =1 I (c±v) •· 6Jiaro.napsr 'I9MY cyM!dapiroeBp9MJl t+ +t_ =2 e.,r 2 
lc 

He- CO,ll;9p.llGIT .: JmH9fiHllX 'IJI9HO~ . vIc '.J a cilaKTOp . ( KOMneHCHpyeTC~ rH.:_ 

noTeaoit ~ope~a o coKpameHHH Bcex ,ll;Jll'IH B.IJ:OJil> HanpaBJieHHH cKopocTH 

• v 4) • OrO 03HatiaeT, 'ITO H3 OIIHTa MaitKeJil>COHa-MopJm H9JI1>3H ilOJJY'IHT:b 

a6COJIJOTHO HnKaKHX CB9,ll;9HH.liO B9JIH'IHH9 v ·• tJ:T06H BWrnHTl>' mrH9HHH9 

'IJ19Hll . vIc , HYlKHH OIIHTH C HHTe.IJWep9EmH9H JIY'I9H, ripome,nl!IRX 

XOT.Il 6H tiaCTl> 9BOero nyTH TOJI1>KO B O,ll;HOM HanpaBJieHHH, KOr~a H9T CYMMH-

POBaHHJI t +t' • 
+ -

IlpHM9POM OllHTOB C O,ll;HOHanpaBJiaHHllMU BCTp9'IHHMH nytiKaMII CB9T8. 

MOryT CJJY.lmTl> H3MepeHH.R: C.MapHHOB8 Ha ycTaHfBKe c .D:BYM.R: .nz:c:K8MII, He

ilO,nBHlKHO 3aKp9ilJ19HHllMH Ha o6me.li , OCH (pHC .2) IG/. llHT9HCHBHOCTH I+ :II 

I_ JiaaepHH_X Jly'!9H, HanpaBJI9HHHX HaBCTpe~ ,ripyr i;pycy H llpOXO,nmllRX' 

CKB031> paCilOJ10lK9HHH9 O~HO npOTHB .npyroro OTBepCTH.R:. ',IiHcKOB ~ H3M9pmoT~Jl 
C ilOMOIIIl>IO ciJOTOW19M9HTOB <:!?): li <:1?2 • .IJ:eT9KTo1> .IJ: (MOCTHK conpOTHBJleHd) 

il03BOJ!Si9T H3M9p.IIT1> TOKH Jc=J+ + J_ H. Jp:J-- cT+ , , COOTB9TCTBYJO-

IIIH9 CYMMapHOH li!pa3HOCTHO.li li!HT9HCHBHOCT.R:M: 

IIpz: neno.IJ:BmKHHX .nz:c:Kax · t!JuKcz:pY-eMHe ciloTosJieMeHTaMH ~HT~HCHBHocnr 
' ' ' ,. ·z' 

CBeTa 
I ·= c/..·+' 'nS 
± -

r,ne S - nJIOJIIa,ll;l> OTB9IJCTH.R:, n- HX 'IHCJIO. EcJIH ,ll;HCKH COBepmaJOT n. 
p6opOTOB B ceeyH,IJY, TO H3M9H9HH9 HHT9HCii:BHOCT9:ii , .. .. 

AI+ =cA± nN •AS± 

4) BpeMeHa pacnpOCTpaH9HH.R: CBeTa B,ll;OJil> f 1 H f .z 

t 1=2e 1 r 2
1c, t 2=2e 2 fl,c 

a ilJ19'IO HHTe.IJWepOM9Tpa, napaJIJieJil>H09 CKOpOCTH ·v. ;· COKpamaeTCJI B r paa: e1 ~ e 1 I{' : . Il03TOMY c. TO'IHOCTl>JO .no. 3H8Ka pa3HOCT1> xo.na . 

· HHTa.IJWepHPYJOIIIHX JIY'I9:ii dt2-t
1

) = 2 ( (~2-i (l~2((f2- e 1 ) OCT89TCSi 

.H9H3M9HHOH Up:II ilOBOpOT9 CHCT9MH H8 yrOJI 90d (T.e. npR nepecTaHOBK9 

e1z e2). 

•' 

8 

''1 
•. ·1 

l) . 

li 

ttl 

·I 
·i 

.-~ 

.: ! 

i 

·I 

·,, ' \ ·~. ';' 1.: 

\ 
. t ,t. 

~· 
Pnc:r. IIpn~mPinHaJil>Ha.R: cxeMa RHTejiqlepoMeTpa Ma.liKeJil>cona-MopJIPI l'I 

KOHTpOJI:bHOro HHTe.IJWepOM9Tpa B.OIIHTaX·Cl'IJil>B9pTYCa 

1.-·:·· 

' 
' -'~, •-..·:-·•"\•: :·. 

V-: ... 
. ~ ; I' -~-

' ·~ 
I' 

,. 

~ ·. \. 

PRe .2 ~ IIpn:mimn!a.ii~HaJI cxeMa OIIHTOB MapHimBa'' c ~CK8Ml'! ~' )tB~ 
Jia39p8MH ~I lit ~ • .IJ: - ,ll;9T9KTOp TOKa,BHpa6aTHBaeMOrO ~OT~ 

· . . SJ19M9HT8MH @I l'I,, <:~?2 : ,· . , . . . . 

v~ 

' ' : -~ l"' 

~,-, n• Fl_\]h~-t_ryM' 
~ ;' ' 

P1l:c.3. CxeMa XHTe.IJWepoMeTpa CxJil>BepTYca. • 
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r,ne l1!3M9H9HR9 OTKpllTOH ,n:JlF.[ IIpOXOJK,It9Hl1IJI JJY'ISii IIJIO!ll8~ OTB9pCTHii 
As = 2-;r-(R/e ) Ll. t • e H . R' - paaMep OTB9pCTl1IJI l1I ero paCCTOR-+. + . . 

Ime OT n;eHTpa - .v;ncKa, At+ =d/ (c:!;v) -BpeMR pacrrpocT-
paHearu:r CBSTa OT O.IJ;Horo . .IJ;HCKa It .IJ;pYrOMY, v - CKOpOCTl> 3eMJIH ITO OT-
HOlli9Hl1IIO K aJJl'Ipy. 

l'I3 B!lp8.llt9Hl1IJI ,n:JlF.[ At± .. BHTSKaeT 

V b t_ -_At+ 
( -c)= A t_+at+ 

a BUpaal'IB At± '!epes ~ s± 

v AI_-AI+ 

. <-c>= t + t - + 

A(I_ -I+) 

(t_+t+) 

'.J 

l'I,,naJiee,'!epes 

AJp 
=A Jc 

A Iz IIOJJY'Il'IM 

(II) 

T.e. _CKOpOCTl> 3eMJIH, l1!3M9pR9MaJI B l1ISOJll1IpOBaHHOH.OT BH9lliHero Ml1Ipa 

Cl1ICT8M9 KOOp.IJ;HHaT, 6y.IJ;eT OIIp9.IJ;9JlRTl>CH l1I3M9H9Im9M paSHOCTHOrO l1I CYMMap-
Horo TOKOB. . 

B · mruTaX C>rJll>BepTyc/I6/ BMSCTO Tpy,nao ._· KO!ITpo.mipyer.mro, rro.n;sep
.llteHHOro .netlJopMan;HHM MexamecKoro ycTpoilcT:Ba >rcrroJlbaoBaJiac~> orrTJr'Ie
cKaR cRcTeMa, HSo6pruieHHa_R Ha pl1Ic.3. Jfy'I Jiasepa, pacmerrJieHHHii rroJIY-. . . . . . . . 
npospa'!HWIJ 39pKaJIOM 11,11 , 0~pa3!8T CTO.f!llYIO BOJIHY. M9j!(,cy SSpKaJiaMH 
M5 H M6. li0;1lO.llt9Hl1IJI ee MaKCIJ:MYMO~ 1; r,mHl1IMYMOB perHCTpHpym:'CSr TOHKHM 
IIOJIYIIpospa'IHHM (H9M9lliaiO!lll1IM pacnp0cTpaH9Hl1IlO CBeTa).tiJOTO)J;9T9KTOpOM 
.IL. Jiasep n. sepKaJia Mt, 1-2 YKpenJieHH Ha no.n;BH.lltHOii nJiaTrflopMe. IIp>r ee 
CM9lll9Hilli Ha paCCTORHJre /:, IIHK HHT9HCHBHOCTH B TO'IK9 JL CM9HR9TCR 
OCBSil!SHHOCTblO 

I"' Cos 2 (A())) (I2) 

r.n;e A - )J;Jll1!Ha BOJIHH >rcnycKaeMoro JiasepoM cBeTa. 
KaK BH,I!;HM, BMSCTO 06!l'IHOrO UHT9ptiJ9pOM9Tpa Ha napa.JmeJlbHUX CBe

TOB!lX JIY'IaX 3)J;9Cl> MCIIOJll>SyeTCH l1IHT9ptiJSpOM9Tp Ha BCTpe'IHHX ~"'lax •. 
EcJIH Tenep:L .n;orrycT>rT:L, 'ITO ·Jia6opaTopnaR c>rcTeMa .n;Bli.lltSTCR OTHo-

. CHT9Jll>HO HSIIO.n;BIDKHOrO • aJJHpa ·· CO · CKOpOCTl>lO • v , TO BOSHHK89T .IJ;OIIOJIHH
.TeJI:bHaH pasnocT:L xo.n;a, Iio, KaK IieTpy.v;ao y6e.v;nTMR, CJIO.lltl1IB .n::se rapMo!Il1I
'IecKIIx BOJIHH, HHT9HCl1IBHOC.T:b CTO.fi:imX BOJIH C TO'IHOCTl>D )];0 !1119HOB 

,.._ (v/c) 
2 OTipe.n;eJIReTCJI TSM xe caMI:lM B!lp8JieHHeM, (I2). 0.n;HaKO . B 

OIIHTaX Cl1!Jll>BepTYc/I
6

/ M ' 60Jiee' noa~HHX, HSCKOJlbKO MO.IJ;epHHSl'IpOBaHHHX 
l3KCII9pl1IM9HTaX ~1apHHOB/I4 IIOJJY'ISH Y.n;HBl1IT9Jl:bHHii peayJI:bTaT: Ha6JIIQIJ;ae
MOe CM9lll9Ime Cl'ICTeM!l CTOR'll'IX BOJIH OTipe,JJ;SJIRSTCR BllpalKeHHeM . I ..-.J 

Cos
2 

(A/;.. +v A (c) ) ) · , oTey;a MO.lltHO onp~.n;~.im:n cKopocT:L v S) 

5) B TO .lite BpeMJI MOHOTOpl1IpYJOil!8R Cl1ICT9Ma C l1IHT9ptiJ9pOMeTpOM Ha napaJI
J!BJlbHHX JIY'IaX .IIO)J;'IHHRBTCR COOTHOlli8HH!O (I2). 
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. Ho eme 6o.lree y,JJ;HBHT~~HHM . .fiB.ruteTCH TO, 'ITO BO BCBX :;u{cnep~~.;e~TaX 
/I2-I4/ 'n~.hytteHa :Bemroma . v ' , 6JiisKBH , K a7Tgoaorec~ HSMepeHMM 
cKopocTH 3eMJIH oTHocliTeJII>Ho peJIHKToBoro qioHa 2 •21 v _=3?? :t I4 rotrf. 
CBK 6 ) •. l3JIH3KHMH K acTpOHOMJr'l8CKl1IM UOJIY'!IilmC:b R 3H8'IeHHfi · yrJIOB ·BeK
TOpa ~. . ' (,I{.mr 31-oro ll3~.lepearu:r B!liiOJIHHJll1IC:b B paSJm'!HHe Bper.ui cyTOK 
n BpeMeHa ro.na:) · ;. -

liTO l3TO ~ pesyJI:bT8T M9TO.IJ;Jr'I9CKIIX H9.TO'IHOCT9ii, O.IJ;HH l'IS. TSX apTe
!fa_KTOB, KoTopue He .Pas BcTpetiaJIHci, J3 HcTopHH; tiJH3HKH, _HJIH JKe; .n;~iicTBl1!.:.. 
T9Jll>HO, tiJyH,II;8MeHT8JlbHHfr BllBO.ri; ? 

. MOJKHO o6cylK,II;8Tl>, HaCKOJlbKO Hb!OTOHOBCKBH. CHHXpOHRSaiJ;Rir OTJIJr'IaeT
CR OT "c'raH,D;apTHofi", n:cnoJlbayeMoft B ::JftHmTeftHOBCKoft T·eopHH. OTHOCHTeJlb
IIO.CTH, H,' cooTBeTcTBeHHo, npaBoMepaocT:b nocTaHoBKH · onuTcra rio paa.Iie.lu.-

. HOMY H3MepeHHIO c . H c . , O)J;HBKO 9CJIH 9CT1> . npOTHBOpe'!all!Hfi T90pl'IH: .....• : + ·.· - . . .", . . : . . ' . • · .. 
l3KCnepl'IM9HT, TO npe~~.:.rg,ro CJie.nyeT IIOBTOpHT:b ero, ,T_eM6?Jiee •. }T __ .. o 
OIIHCBHHlle B pa60T8X~ OIITH'I9CKH9 HSM9p9HHH HBJIRIDTCH ~OBOJI:b'O 
npocT!lMH. lioKa JKe o6cylK,II;eHne nopa::mTe.iu,nux BHBO.IJ;OB P,a6oT I~I6 B 
sHa~:meJI:b·aoi-1 cTeneHH luieT Ha ypoBHe "BepiO-He BepiO" 722-26/. 
.. HecKOJI:bKO CJIOB o c:ilcTeMax Koop.v;nHaT,CBRSBHHHx;c .KBaaTOBllM•Ba-

eyyMOM. H c peJIHKTOBHM. KOCMH'ISCKHM. l1!3JIY'IS!Il1IeM. Teopru:r . . . . 

'H l3Kcnepl1!MeHT y6elK,II;BIDT Hac B TOM, trTO B~KYYM ·COBpeMe~H~ii tiJ'I'ISl'iKH HBJIR

eTCH.CBoeo6paSHOfi.paSHOBM.JiHOCT:blO.M8T9pRaJlbHOft cpe.n;!l. O.n;HaKO.B OTJIH-· 
• \ ., • ,' ,' ', : ,· \ ·,. ,'•'' , '. 1. ' 

'1'1'!9 OT: KJI8CCJr'l9CKOrO aJJHpa OH He COS)J;89T "BeTpa" ,n:JlF.[ .n;BID£YillRXCH. TSJI. 
KaK IIOK8SHB8IOT pac'!eTH;. CHJIH; . CBRSlmaiOil!H9 'IBCTID.Ul' BaeyyMHOfi cpe.n;!l, 

nopolK,II;am oTpHD;aTeJii.izyiD ::J~eprillo ~~TR.lltemiH (.:.E~aT), B Totii!oc~I'I paBIJYIO 
IIJIOTHOCTRHX sHeprnH_E;' 6Jiaro,napR.'I9MY CYMM8pHaR l3HeprriJI" BeTpa" 
E-EHa; BCer.n;a OCTaeTCR paBHOi1, HYJIIO:.·· .nBID!<Yill99C~ TeJIO ero,npOCTO. 119: 
aaMS'II;IeT; B a6coJIIOTHO o.n;aopo.n;aoM BaeyyMe· lieT HJr'Iero, '!TO MOlKHO _6HJio 
611 HCno.Jii.soB'aT:b B. K8'!9CTBe' "RKOP.il'~ ,n:JlF.[ TOre, "IJ:T06H "aan;en~Tl>" sa 
Her·o. cHcTeMY oTc'IeTa. · . 

liTO ·KacaeTCR CHCTSM!l OTCtieTa; 1'npHMSaliHOil'~ K pe.ffiiKTOBOMY KOC
r.flNecKOMy. tiJOHY; To, K~K yJKe yn'oMHHaJicci> Bl:lme, HSKe>Topue aBTopu C'!IrTa
IOT BosM'oomilM. oTolK,II;ecTBHT~> ee c a6co.wrHo Herio.n;sHxaolt JropeliD;e:BcKoil 
cl'icTeMofi Koop.il;HHaT. C l3Tl1IM H>rKaK 'HEiJlbSI'l:. corJiacHncm: MSJK.IIY l3TIDIJH cHc:... 
TeM~MJI cymecTByeT npHHIJ;l1IIIl1IaJI~>Hoe pasJ.Il'Itine. MHpo:Bon aiJnp .no onpe.n;eJie
Hl1IIO - IIpHHD;HII'I'IaJI:bHO H9YCTpaHHMaR,BC9IIpOHHKaiDil!8H cpe.n;a; COBepmeHHO · 
l'ISOJIHpOBaHHHX tiJHSJr'ISCKH% Cl'ICTSM. B. BTOM c.nyi!ae He CYlll9CTBY9T, H eyJie
BBR $pHaH TO'!Ka OTC'IeTa · :Bcer.n;a ;-'K Hallil'IM YCJIYraM. < Ec.nR 6u · MHpoBoil 

,· 

6) liOJIY'ISlW 13Hatrearu:r v = 3?8±,8; 300±.20; 386±_38; 360:t40 m.v'c /I3-I6/. 
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allHP CYIIleCTBOBaJI B !Ipl'lpo,ne, TO,o6pa3HO ro:eop.R:, MH 6u.n;a 6H B UOJIOJ!te
mm naccarnpoB· CTeKJI.ll:HHOrO. BarOHa, ROTOpHe IIO MeJThRaim.IO lliiiaJI H !Ip!I~ 
,nopoJJtHHX 'rrpe,nMeTOB r:~oryT cy,nn:T:& 0 CROpOCTH CBOero ,IUlruKeHM 7) :Jianpo-;- . 

Tl'IB, OT peJIHKTOBOro H3JJY'IeHM, :JJieRTpOMarHHTHOro R ,naJKe H9llTPHHHOro, 
BCer,na MOJ!tH0'3a3RpaHRpOBaT:&C.R:.(TeXHif'IeCRn:e.Tpy.I{HOCTH ceftt!ac He B 
c'IeT) n: · cos,naT:& :J>rsoJIHpoBaHHY.JO · oT BHeinHero MHpa cn:cTeMY (TaR cRasaT:&, 
BarcH 6ea OROH) , BHYTPH ROTopoil HeT Hif'!ero, 'ITO MOJ!tHo 6HJIO 6H n:crroJTh~ 
aoBaT:& :8 Ra'IeCTBe MSTM ~ oTc'reTa cKopocTn. B T~korJr rroJioJKe~ oRa-. ' . . . ·. . .. ~ :·' . . ; •. \ . ; . 
3HBaeTC.R:, B.'IaCTHOCTH, JI.106ofl Ha6Jll!J,JJ;aTeJTh,y ROTOpOI'OHeT !IpH60pOB ,I{JlH 

pern:cTpaqzn: peJIHRTOBoro WOHa. 
'CJIOJKHee o6CTORT ,neJIO c CHCTeMOH.OTC'IeTa, ROTOpa.R: CB.R:3aHa c nso

TPOIIHbiM ( xa66JIOBCRl'!M) pacllll'lpeHneM npocTpaHCTBa •. Hpri: ,I{OCTaTO'IHOH .TO'I~ 
HOCTI'r'iipn:dopoB ere MOJKHO Ha6JI.IO,nai':r, He To.ID,Ro B ROCMoce, HO n:. B JI.I060~!: 
He6o.m:,moM, oT,neJIElHHOM oi' BHemHero MPipa ,o6MMe •. ICaR n B Teopnn .c rruro-:
TeTif'!ecruiM sWHPOM, roBopHTl. o no.JIHoii H30J!.ffUIUi wnsn:'!ecMx cncTer.~ npn 
aTOM ·He iMeeT cMHcJia •. B aToM. oT.HomeiiHn "xa66JibBcRa.R:" · cncTeMa ci~c'JeTa 
,neHCTBHTeJThHO HBJI.R:eTCH Bbi.I{eJieHHO:ii. O~aRo '!eTHpeXMepHoe, npocTpaHCTBO 
B ;;!TOM CJIY'{89.YlKe. H9JTh3.R: C'IIl:TaT:& IIC9B.I{OeBKJIH.I{OBHM ~ COBepmeHHO IIJIOC-
Kl'!M n n:soTpoirHHM. · ·· .. . · · 

. IIocJie,nHee .nocTaTO'IHO o'IeBn,nHb; . ec.im Hama Bce.JieHIIaR rrpn:Ha,nJieJKPIT 
R KJiaccy 'l'aR HasuBaeMHxoTRp~THX HJIH s1mpHTHX wpn:,nMaHoBcKHX i.mpoB; 
ecJll'i JKe HaUl Wp IIJIOCKHH ( 3RCITElpRM9HTaJiiHble ,namrue sTOI~O He'. HC~a.IOT) 0 
To.Heo,nHopo,nHa ero BpeMeHHM MeTpri:Ra,nocRoJThey oHa RMee~ ;co6y.10 TO'I
cy · "rrepBopo,nHoro. BspHBa". ,Upyr~m 'cJioBarm, . B · xa66JroBcKofi cncTeMe ... · · 

Roop,nRiiaT.neficTBYIOTrpaBnTa:UHOHHHe CHJibi,H ee HeJI:&M.9'IPITaT:& l'!Hep:un-
, • - - ' ~· ~ ' ' < ' •• ' • 

aJThHOH. 
ilfOJKHO IIOCTaBPIT:& BO!IpOC 0 TOM, HaCROJThRO,IIpHHUHIIPiaJThHO}i HBJI.R:eTC.R: 

Bbi.I{eJieHHOCT:& xa66JioBcKoil cncTeMH rro cpaBHeHii:IO co BCeMH .npyrl'!MPI •. KaR .· 
nsBeCTHo, o6l!laH Teop:ru:r oTHocPITeJI:&HocTn ,norrycRa~T CYIIle.cTBoBaiiHe . MHOJKe-:-.. 
CTBa npHHUHIIHaJThHO .SKBHB.aJieHTHbiX MHpOB CO .CBOHMH C!Ie~ilJmecKllMl'! OC;. ... 

6eHHOCTmm, cpe,nn ROTopux rAOryT 6HT:& .PI xa66JioBcKHe cncTer.m .- ec.Jin, .. 
RoHe'IHo, ,norrycTHMO cTaBnT:& ce6a .a noiroJKelill:e cTopoHHero Ha6Jll0,1J;aTeJIH, 
CIIOC06Horo Bu}iTH 38 !IpOCTpaHCTB9HHo-BpeM9HHbl9 paMKH C06CTB9HHO~O 
MPipa. Ho aTo yJKe WMOCoWcm Bonpoc. ;'. 

7) KCTBTH, yrrOMHHaBma.R:CH BHme .. EKBHBaJieHTHOCT:& IIpl'!HUHIIa . OTHOCII:TeJIJ: 
HOCTPI.Tpe60BaHl'l.IO !IC9B,n09B.ItJIHAOBOCT.Ii rrpOCTpaHCTBa-Bp9M9Im·B9pKa,JI:m:m:&· 
!IpH YCJIOBKR, 'ITO 3RCIIepPIM9HT !IO,I{TBep~aeT OTCYTCTBl'l~ awl'lpHOfl Cp9.I{bl, 
T. R~ HHa'Ie waKT ,IUJl'!JiteHHH cl'!cTeMH oTc'IeTa M<?JKHO ycTaHOB1!T:& l'l B · MHpe . 
C IICeB,noeBKm~OBOH M9TpHKOll. 
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llpnpona JIOp9HgeBCKOI'O CJKaTHH 

Bb!me yJKe roBOpl'!Jlo'c:r, 0 TOIA; 'ITO c TO'IKll 3peHHH Teopl'll'! OTHOCI'ITeJTh~. 
HocTn 01iHmTeilHa coRpal!leiiHe. npoci'paHcTBeHHoii • ,IT)JRHH srB.ruieTc.R: • cJiencT:SJ!:..: ' 
eM H3MeHemm BpeMeHIWX Koop.itnH:aT ee Hai:raJll.iioitn ROHe'IHO.ll TO'ISK 1'1 . 

... ' ., . ,·. ·'' .t . ,> •• 

UOSTOMY ,I{OJIJ!tHO !IpOI'ICXO.I{l'!T:& CO CKOpOCT:&.IO CB9Ta, T.e. l'!Me9T KHHeMaTH-
'IElCK'JIO npnpo:ri 1'1 peaJIH3yeTCH npaRTl'!'IeCKl'! ·rArHoBeiiHO.,. Onpe,ne.imh bBeT. ~ 
H saw:m:RCI'IpOBaT:& ( "yBn,neT:&") ROHUH TeJia' el!l9 c'ooTBeTCTaim1ne CTapotl . ' 
cncTeMe Roop.I{l'!HaT, ilpocTo I!eBosMoJKHo'. c rrosn:un:n aW~q>Ho.ll Teopn coR
pal!leHne . .IiJmHH e .R:BJIH9TC.R:. CBQ}iCTBOM CaMOrO ·. TeJia 1'1:. !Ipl'!:. peaJThHOM rrepe
XO,I{9 R .npyro.l1 cPicTeMe Roop.I{l'!HaT, Kor.na B Te'IeHne HeRoToporo BpeMelrii 
.ne.llcTBY.JOT .I{l'!HaMif'!ecKl'le ~eKTH, oHo ,noJIJ!tHo npol'!cxo,nn:Tb c To:ii JKe cKo

pocT:&.IO, ·c Raito:ii B ,naHHOM.TeJie pacnpocTpaHHeTc.irBoJIHa·.newopMa~-
T.e. 'peaJIHsyeTC.R: 3a Bp9MR t <( e;c , l'l 8TOT BIIOJiHe pea.Ji::b!i:blfl Wll:Sif'I9-
CKHH npo:uecc nepecTpo:iiM MH, Boo6me roBopa, MOJKeM Ha6Jll!J,JJ;aT:&. 

TaKPIM o6pasoM, ,npoH3BO.nH rrpocTpaHCTBeHH.o-BpeMeHHHe I'I3MepeHHH 
Han ycRop.R:IOl!ll'l!ACH TeJioM. npn nsMeHeiml'! ere PIHep:unaJThHoro ~ueH:m:H ,MOJK
HO .Ha,I{eHT:&CH ycTaHOBJI!:T:&, RaKaH. H3 ,IUJyx aJThT9pHaTI'IBHbiX T0'19K 3peH:m:H, 

. . . . . . . i • 

IIOCJie,I{OBaTeJI:&HO p9JIHTII:BII:CTCRa.R: EJI:m: OCHOBaHHa.R:.Ha rHIIOT93e H9IIO,I{BMEHQ-
ro awl'!pa, COOTB9TCTBY9T peaJThHOMY ITOJIOJ!teHl'l.IO Bel!lefi •. 

llpol!le Bcero aTo c,ne.Jia~:& Ha np:m:Mepe ··paBH.OMepHo, Bpamruomeroc.R: TeJia, 
Ror.na Ha nero .neflcT:syeT IIOCTO.R:HH09 ycRopeim:e l'l OTMOH9Ime wopMbl TeJia I 

OT npe,ncRa3HBaSMOll Teopn:e:ii OTHOCHTeJI:&HOCTI'!:, OCTaeTcJi' H9E3MeHHbiM, . He 

3aBI'ICHIIU'iM OT BpeMeim·~eKTOM. ·'" 
llpl'! Bpamemm•RpecTa, :l'l3rOTOBJI9HHOrO E3 .IUlYX CTePJKHeft,, CRp9IIJieH~.· 

Hb!X B l'lX cpe.I{Hl'!X TO'IRaX, ero'IIJie'IJ!: t 6YlfY.T'nYJI:&Cl'lpOBaT:& -;coRpal!la-
T:&CH II: y,nJIHHHT:&C.R: B OTHOllieHHl'l 1 : I{ 1-v2/ c 2 : ·· ·.. , r,ne . · v ':"' CKOpOCT:& 
,IUJUeHM Jia6opaTOpHOll· C:l'!CTeMH OTC'I9Ta. I!OCROJThcy, ·. O,I{HaRO, npo.I{OJThHbl9 
MaCmTa6H.R3MeHRIDTCH TO'IHO B TaKOM Jlt9 OTHOllieHHI'I, TO BrpaMKaX TeOpl'll'l 
OTHOCI'IT9JThHOCTM ·ETa !IYJThCa:u:m:JI .I{JlH HaC He 3aM9THa;. a-yrOJI M9Jit,IJY CKpe
lll9HHb!Mli CTepJiHJi:MI'I BCe. BpeM.R: OCT a eTCH IIPJ!MLlM.: 9= ff" /2 ·.. . • (B npOT:m:B
HOM:CJiy'Iae, Ha6Jll!J,JJ;a.R: 11:3M9HeHHH WOPMbl Rp9CTa~ MOJ!tHO 6HJI0:6bi .. B Hapyme- . 
H:m:e npl'IHUI'I!Ia OTHOCII:T9Jl:&HOCT:l'l YCTaHOBII:T:&·~aRT ,I{BUe~ Jia6opaTOpHOfi 
Cli:CTeMbl KOOp.n;I{HaT II: JI3M9p:l'!T:& ee a6COJIIOTlOOO CROpOCT:& v ·• ) ;~ 

To Jtte caMoe rrpe,ncRa3HBaeT l'I "awJipH8J:I Teopl'!R:';: 'eCJliii TaHreHIUiaJI:&
Ha.R:· CROpOCT:& vT:: we·. ( t.V - yrJIOBM CROpOCT:& BpameH:m:H) MeH:&me. 
CROpOCTJI . .I{eWOJ?M~ v ~~'P • Ho BOT .I{Jlli 0'19!fl> ~HCTpO Bpal!la.IOI!l9;t'O(}.R: . 
TeJia, Ror.na vT ) .· .v flU/' , .aT a. Teop:m npen~Ka3HBaeT .peaJThH~ Ha~~ae
MYID. nyJI:&c~ CJitaTJIJI yrJia e(tl <. fi/2 .• llpaB,na, cRopocT:&, c .... 
ItaRoft ,U.PYr:m:e .ne~oPManD: pacnpocTpaHRIDTCH 'no Bpal!la.IOl!leMYc.R: Teia:r, Ha
MHoro rrpeBocxo.rtJIT "KpJITnecl\YD ·cKopo.cT:&" :., Kf{ ; np:m: Ko'liopofl ripoxcxO
.rtJIT er.o paapHB, JI TeJia pacna,n;aroTc.R: eme .no Tore, RaK TaHreH:unaJThHa.R: 
CKOpOCT:& vT cpaBH.R:e~C.R: CO CKOpOCT:&.IO ynpyr:m:x BOJIH. 
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E.BPIHTeH6eprt'
27/ o6paTPIJI BIDwaHPie Ha TO, 'ITO HapH)ly C 6UCTpO 

pacnpocTpaHmOmzMHC~ YIIpyrmAP!_ .I(e{{JopManrun.m .B TBep.I(Ux cTepJKHHX BosMo.JK

HU eme PI TaK Ha3uBaEl!~He. BOJlHI:l PI3!'H6a, CKOpOCT:O KOTOpUX B ( . r/ t ) . 
pas M9!IDIIle ( r :-pa.ney~ BpamruomerOC.f! CTep.lKHs/ZB/). IlpPI aTOM .I(OCTaTO'I~ 
HO /? /r .~ 10 , 'IT06H · TaHre~aJIDHa.f! CKOpOCT:b v T rrpeBUCHita 'cKOpOCT:b , 

pacrrpocTpaHeiDf.li .I(e{{JopMarmn8 ) : . · . · · · . . . .· 
PactJ:eT!l rroxasHBruoT"

271, 'ITO OTKJI~HeHPie yrJia e<tl. OT,rrpe.I(-

cxasHBaeMo~o 3HHIDT9HHOBCKOH T90pHeii 3Ha'IeHH.f! 1T /2 PIMeeT pe30HaHCHHH. 

xapaKTep.PI rrpPI . . . 
2[ U) . • ] 

..o,.e(t)= (v/2cl ~ Sin(2Wt-.~/2) - Sin2«1t ~ .. ~ . (I3) 

~.·lv/2c) 2 (W0/2.w4 )Sin(2wt-11'/2l 

,r.I(e .. ' 
. W 0 z 1. 76 (r/ e 2 l f'c,;p- (!4) 

. 2 10-6 
a w1 - 3aBHC.f!Dla.f! OT CBOHCTB B9Dl9CTBa KOHCTaHTa. · XOT.f! (v/c) ""' 

H, KaK rrpaBHJIO, Gl) 
0

/ «) 1 U.. 1 . ·, , yrJIOBOe CMenieHPIB 9 ( t) ' .I(OCTH~ . 

raeT IIPH aTOM 3H8'IHT9Jll>HOii BSJ!n'IHHU. HarrpPIMep, IIpH Bp8Dl9HPI4 CT8Jll>HOro 

RpecTa C. e = !0 CM II r. := 0, 5 CM ' W0~ 5• ro3. o6opOTOB/C H · ' 

. W 
0

/ uJ 1 ~ 10 '7'
6 

.' Pa3JIPI'IH9 B, IIOJIO.lK9HH.f!X KOHIJ;OB RpecTa, COOTBSTCT:ayiO

DlUX T90piDIM 3>1HIT'T9HH8 H JiopeHIJ;a, COCT8BHT B aTOM CJJY'I89 HSCKOJIDKO 

' M"AJUrnMeTpQB. YrJl')BaH CROpOCT:b B 5-IQ TllC.f!'I o6opoTOB/C · BIIO.'lHe· .I(D-

CTYITHa· coBpeMeHHot.i TexHPIRe~ 
·· IIOH.f!THO, 'ITO o6Hapy.lKeHPie orrHC!lBaer.wro !J!opMYJIO~ (-13) ~eRTa 

II03BOJIHJIO 6u IIO aRCII9pHM9HT8JIDHO H3MepeHHOMY 3H8'I9HHIO · ..0. 9 orrpe.I(e- · • 

~T:& cKopocT:& Jia6opaTopHo:li cncTeM!l Koop.I(HHaT v , 'ITO orrpoBeprJio 

6H IIPHIIImii OTHOCHT9JII>HOCTR. 

' 
TOM8COBCKHH'IIOBOPOT 

JierKO y6e~Tl>C.f!, 'ITO.B CJIY'I89 .I(BIT&9HHH B.I(OJI:b IIp.R:MOf.i peJI.f!THBHCT~· 
cKHe rrpeo6pasoBaHH.f! (3) o6pasyroT,rpynny: 

, £,<v2 l ~<~1 l =.;{J;,2 t!J v 1'> , (!5) 

r.I(e orr epa~· cJioJJteHH.f! v 
2 

<±> v 
1 
=v 

1 
(!} v 

2 
orrpe.I(eMeTC.il rrpaBHJIOM ( 5) • 

8) CKOJJOCT:b BOJIH nal-H6a Vu~r~. ~ VG!.f·. • a c:Kopoc'Tl> paap!lBa .· ' ' 

v /(.P ;;;, Vr; j p , r.I(e 9 - IIJIOTHocn TeJia, G . n 6'- cooTBeTcTBeHHO 

MO.llYJI:b lOHra H MO.nyJI:& pasp!lBa. YcJIOBHe VT~v wjr <. v t(p J3lliiOJIHJ'l:-

eTC.f!, ec~ ( .e /r · ) -,ljGi;-~1o. · · · 
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HHa.f! CHTYBD;Im, . ec~ cKopocrA v 1 H v 2 . He. ROJIJIHHeapHI~ 7_ B aTOM c~ae. 

rrpeo6paaoBaHH.f! JiopeHIJ;a rrpHo6peTaiDT_BH.I( •.-:,· 

r,c=r + <~>v <{-1>-;vt · .·1·. 
v. . . 

t'= t<t-rv> ~ 

(!6) 

CJIO.lK9Hl:!9 CROp~cTefr rrpl:! STOM IIO.I('IHHH9TCH rrpaBH~g) •. 
v 1+v2 . _ ~2 . [v2[v2v 1]]_ 

--,2 2 Y' --,2., 1+v 1 v 2 c c. ( 1+ 0 2 ) . 1+v 1 v 2 _c 
v-2 <±> v1 (I7) 

r.I(e ( 2=1 /(1 ~v;/c 2 ) 1/
2 

• 0.I(H8KO .!(Be IIOC~9.I(OB8T9Jll>HHX Tp8HC!J!op-

M8iJ;IIl:! ( !6) .. Terre pi> .y.lKe H9Jll>3.f! 38M9HliT:b. O.I(HOii. C CYMM~pHOii CROpOCTl>ID. 

;;2 0 ;;1 : 

;t <v2>ci<v1 > :f:.i<v2 G)v1> 

T. e. JIOp9HIJ;9BCKI19 rrpeo6paSOB8HH.f! y.JKe He· o6paayiDT rpyrrrry II peMTIIBHCT

CK8.1I CIIMM9TpiDI. OK83llB89TCR H8pyiii9HHOiiiQ) • .\!ffi3U'I9CR8R ( TO'IH99, reoMeT-

g) l\8K y.lKe. OTM9'I8JIOC:b. Blliile ( CM. COOTHOIII9HH9 ( 4)) , aTO I!p8BHJIO MO.lKHO 

paccMaTpiiBaTI> KBK. o6wmoe cJio.lKeHHe .I(Byx BeKTOpHHx BeJm'IHH; : HY.lKHO 

TOJIDKO rrpe.I(Bapn:T9Jll>HO Bllp83HT:b liX B M9Tpl'l'I9CKOM M8CIDTa6e K8KOH-.IDI60. 

O.I(HOH CRCTBMU KOOp~H8T; 

IO) 3aiil:!c:& JiopeHIJ;eBCKY.uc rrpeo6paao~aHvJi B mme ( 16 )' HapymaeT RBHYID 

IIpOCTp8HCTB9HHD-Bp9M9HIJY!O. CHMM9Tpll10, K KOTOpOa Ml:l npnB.UKJII!, IIOJ!b3YRC:b 

wopMyJiaMu (3) . GnMMeTpim BoccTaHaB.m!BaeTCH, ec.mr cooTHOIIleHIDI ( !6) 

38IIHC8T:b(B c:~Tp)II'IHOM BR,ll;9( ct: ) 

~: · .. · • B(V) •. ~ . (!6a) 

r.I(e 

B (v) =I+ { b+' r=~b2 I (1+ r) 

( 

o > vx;c
2 

v/c
2 

v . 
b= X - -

:: ... . . 0 

· v /c 2 
z .. 

_, 

I -9,ll;IIHII'IH8.1I M8Tp~a T0~9CTB9HHOrO rrpeo6p830B8Hn:R; 
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(!66) 

(I6B) 



pnt!eCKaJI) npwnma 3TOrO SaKJllO"'aeTCJ! B TOM, 't!TO ,ll,B:If.lHYliUieCSI TIO,!t yrJIOM 
.il.PYr K i,pyry c:il:cTeMH kciop.n;nHaT, cBSisaHHlle npeo6pasoBam1eM. (!6): ·
pasJIH'IaJOTcs:r He TOJll>KO CBOeft OTHOCRTeJII,HOa CKOpOCTl>lO, )IO H OTHOCil:TeJII,
HO:Il npocTpaHCTBSHHo:ll op:aeHTa!uie:iL ~ CoBepmaJI ,ItBa noc.ire.rtoBaTem,HHx Jio-. . ,, 
peHn8BCKaX nepeXO,rta, MH OKaSHBaeMCJ! B CHCTeMe KOOp,n;nHaT, npOCTpaHCT-
BSHI!lle ocR ·KoTopoii noBepeyTI:i oTHOCIITem,Ho cHcTeMH, B KOTOpYJO rdH ne
pett.neM C TIOM01Il1>10 O,ItHOKpaTHOro JIOPSHn8BCKOro npeo6pa30BaHHSI CO tmopo-
CTl>lO v=v

2 
0 v

1 
• · · · ·...1 · · ' · · 

YroJI·noBopoTa np1'IImTO HasasaT:D:yrJio~·ToMaca no 1'!Memr @rsPIKa,Bnep-
BHe no)ijlo6Ho 1'ICCJie,rtoBaBniero aTe J!BJ!emre 29/. · ·. · 

HeTpy,rtHO y6e.ItiiTl>CSI>'t!TO'rpynnoBH8 CBOfiCTBa BOCCTaHaBJ11'IBalOTCSI,eCJ!li 
npocTpaJ:tcTBeHHo-'i3pelneHHlie' npeo6pasoBamm · ( 16) .n:o'noJillliTl> . BpameHrieM . ira 
yro]T ToMaca n: xapaKTepzs(maT:& npeo6pa30BaHil:e He TOJII,KO BSKTOpOM v . 
HO :a npocTpaHCTBeHHO~ Op:IISHTaiUie;t oceit R : · · 

, ;(_ (v2 ,R2) ;;f(v1 ,R1 i .':'~(v2+R1 v 1 ,T21 R1R2 ~. 
' l . ' • • 

(IS) 

r.rte onepaTop noBopoTa 

T21 : T<v2 ,v1l=B<-v10v2 >a<v2 >a<v1> ~. . " ~ -~ 

(!9) 

= I --~ aJ2 · · + a _n 2 . 1 21 2 21 ~ 

a 6yCTH B onpe,Ite-!IJ!lOTCSI COOTHOWSHIDIMl! (!66) II·(I6B);·MaTp~a 

( 0 

"w, wy) 
J2 - . 21 - wz -o · -wx · 

-u.Jy Wx 0 

. BSKTOp UJ = [ v 2 v 1 ] , I - 8,Il;lllm't!HaJI M8Tpzna , 
2 

a1=[1 f 2<1+{+{1+f 2l/ac, a =t2 (2f 4 
2 0 1 0 2 ac 

a ='(1+(l(1+(1l(1-r2> , '( = r 1 { 2(1+v1v2/c
2
l ~ . 

' ' . 
IIpeo6pasoBamte (18) - aHaJior rameeBCKOro npeo6paSOB8HRR (2). 

O,ll;HaKO SCM B TIOCJ19,1Ui8M TIOpH,ll;OK CKOpOCTSit v 1 li v 2 H8 zrpaeT 
POJ!li, TO RX peJISITRB:IICTCKRe CYMMH paS~8lOTCJ! onepaTOpOM UOBOpoTa: 

v2 @v1 = T21 v1 0v2 (20) 
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Il: JIOpeHn8BCIW8 npeo6pasoBaHim CO C-KOpOCTSIMH v 2 0 v1 H v1 G) v
2 

nepeBOMT \iac B pasime c:acTeMH KOop,liHHaT II) . , , . _ . _ 
- -IIpocTpaHCTBeHHllll TIOBOpOT npH TIOBTOPHOM n€ipexo.zie K H8KOJ1.1IriHeapHO 

.ItBIDKYU~e:iics:r CHCT9M8. KOOp,ll;HHaT - 3TO TaKoe Jlte Ka't!eCTBSHHO'e, :ilJyH,ItaMeH:_ 
Ta.in,Hoe CBOffCTBO peJISITHBil:CTCKOfi IWHeMaTUKH, KaK COKpa~eHHe ,ll;JIHHH H 

3aiia3,n;HBaHHe 't!8COB. Hy.lKHO SaMSTHTl>, 't!TO XOTJ! HapymeHHS rpyniiOBHX' 
CBOHCTB H COOTBSTCTBeHHO IIP:IIHIUITia OTHOC:IITeJII,HQCTil:IIO OTHOIDSHHJOK 
IIpeo6pa30,8H~ (I6) _ OTMe't!aSTCSI .B p!m9 H3B8GTHHX MOHOrpaipllfi (CM., . 
HanpHMep, 

29 
) , MHOriie il!IISHKH Boci:rp:uH11MaJOT ere c y,n;:uBJieHHeM.··BMecie 

C T9~, npe~e6pelltemte 3THM_ o6CTOSIT9JII,CTBOM MOllt8T IIpHBElOTH K cepDS~mnd 
He.n;opasyMeHIDTh!. · , , . . 

0,n;HO liS HHX ima.mrs:upoBaJ.ioc~ B pa6oT/32/. 0 ,ll;pyr~M 1 . CBJWBHH~~ . 
-c TDMacoBCKHM Bpa~eHHeM B c~ae rrpe~ecc:HH cn:uHa, no:li,IteT pe't!:D aHxe. 

· · Ilp:ummn OTHOCHT9JII,HOCT:II B OrruTaX C I!p8U9C~Hefi cuiira . 

TaKHe OTIHTH. o6J2~aJOTCJI B pa6oTax B.C.HeraHoBa/33-361. KaK :usBe
CTHO (cM.,HanpHMep, S ), npe~eCCM CnHHa,aJISKTpOHa .ItBIDKYUISrOCSI B 
MarHHTHOM IIOJIS, KaK,pas CBSISaHa 'c IIOBOpOTOM.IIpOCTp8HCTB9HHOfi CHCT9MH 
Koop,n;:uHaT np:II ,ll;BYX IIOCJIS,ItOBilTem,Illix JIOpe~eBCIGIX TpaHcipopM~~ Il: . 
U03ToMf.M6JKeT e.n;illtHTj:, Il:HCTPYMSHTOM ~- HX npoBepKH l'I; B006III8, .IT.J,lli 

HCCJIS,ItOlJaHM B03MO~X OTK.7LDHemrlJ: OT H3B9CTHHXHaM reOM8Tpnt!8CIWX H 

KHHeMaT:II't!ecKri·sa:KoHo!VJepHocTefi.B o6JiacTs:rx.rrop.imlta pasMepoB'aJieKTpoHa 
' ·-·~ -ffi ' . . 
A X ~ IO . CM ' ' ' ' . ' , .•. 

IIp.e.n;Jiarae~liH -.. :B pa6oTax133-35/ aKcrrepiiMSHT Kacae~csr n~Mepe~ · 
.Bp9M8HHllX Bapua~Hfi.CKOpOCTH rrpe~eCCHH, 't!ero He ,ll;SJlaJIOCl> 8~8 HH.B O,It
HOM ,n;pyi•oM onliTe ,· H e. aT oil: TO't!IW speHRR npe.n;cTaBJISieT yma~HYJO BOa

. MOlltHOCTl> npo:BepHTl> IISBeCTHll_e HaM saKOHOMepHOCT:u:B·HHTepBaJiax, ,n;ocTH
xem!e KOTOpHX ,n;pyrHM:II CIIOC06aMR cero,n;Im B9Cl>Ma SaTpy,n;HHTS.iu.Ho. 

MrHOBSHHaSI' npe~'ecCHSI SJ18KTpOHHOrO CTI:IIHB OTIHCHBaeTCSI /pOpMYJIOfi 
EaprMaHa, · MIJ:meJIR H TeJier,n;n 

~-- ~ m~ t<~ + f >ii- <a+ 1!o>(a,E]1 , (21) 

r.rte . E' z li - MeKTpntiecKoe z MarHHTHoe noJIR, <l.=g/2-1 - aHo-
Mam,HHfi MarHRTHHfi MOMSHT 3Jl9KTpOHa, {=(1-B2)-1/ 2 -jJIOp8~8BCKIIH 
ipaKTOp ,ll;JlR .ItB~~erocs:r co CKOpOCTl>ID B =v/c 3Jl8KTpOHa. oTa ipopMY
Jia II~aSTCSI CTaH,ItapTHHM BI1,It8Jl8HR8M Tp8XM9pHOil: -.:raCTl'I 1!3 peJIRT:IIBHCT-:-

. ~· ' . -.- ' 

.l.l J rro.npooaee c' rpynnoB!MI CBOfiCTBa onepaTopOB .t(v) ,;t (v, R) . ' l'I 
'oco6eHHOCTSIMR TOMSCOBCKOrO OTI9p8TOpa T MOlltHO IIOSHaKOMHTl>CJ! B pa6oTaX 

. A.YHrap/30-32/. CJie,nyeT T8KJ!t9 IIO.It't!SP:KHYTl>, 't!TO npeo6pasoBaHHe (IS); 
XOTJ! li 06'I>S,ll;Him8T·JIOpe~eBCKd 6ycT (!6a) C IIpOCTpaHCTBSHHHM Bpa~eHH-
9M,T8M He M8H88'0TJI:ntiaeTCJ! OT rpyrrnH IlyaHKapS,TIOCKOJil>KY HM88T ~8JIO He 
CIIpOR3BOJ!I,HHMf a Tom.KO CO cne~am,HHM TOMaCOBCK1'IM Bpa~emteM. Ilpeo6-
pa30B8HH9 (I8J J!BJIReTcs:r Bcero JIH~ .fo)P!pynrro! rpynnu IlyaHKape~ 



CKR KOB8pH8HTHoro treT,ReXMep,Horo B!lpaliteHIDI HIIpHMeimMa B npOH3BOJ!l,

HOH CHCTeMe K00p,IU'IH8T 
7:~87. B

1
traCTHOCTH, B ".na6opaTOpHOll CHCTeMe", 

. paCCM8TpHBaeMOH B pa60T8X': 
33

-
36 

. , KOTOprui ,I(BV.ZeTC.fl · OTHOCHTeJibHO He

KOTOpoit HCXO.ItHO~ a6COJllOTHOli co CKopocT:CIO 6
0 

, TaKoli 'ITO noJie 

. E_=-[ii,ii] o6pamaeTCH B HYJU., cKopocnnpeueccHH 

_. c - 1 
{A) = - H (a+ -) A me : ~ (A 

(22) 

rp;e . if.._ n t, -MarHHTHoe rro;re n Jiop'eHUeBc:rulli I!JaKTop B "J!a6opaTopHofr 
CHCTeMe". . . . .. 

. B pa6oTaxl
33

-:-
36

/ nepexo,n OT (2I) K. (22) OCYJ!leCTBM9TC.fl eyTeM 

o,ItHoKpaTHoro ;ropeHUeBCKoro np~o6paaoBaHIDI; IIp:a aToM B rrpaBoli tracTH 

Bl:l:paliteHIDI (2I) noHBMeTC.fl .nonoJIHHTem.IWn HeKoBapHaHTHni:il tr.lreH 

£_ ii < •if". - 1 l 
mer,. " .t 

(23) 

r.ne j =<(,. +[ 0 ll(1+jl , (:=/0 {,. (1+B,.B0 ): 

ITo MHeHHIO 8BTOpa pa6oT/ 
3-36~ nrumnemre 3TOro tiJieHa .HBMeTC.fl 

OtieBH.I(Hl:l:M ,I(OK838TeJI:CCTBOM HapymeHHJI npHHUHTI8 OTHOCHTeJU.HOCTH .Itt noa...:. ., ., ' .' 

BOJl.fleT·nyTeM 38Mepa CKOpOCTH npeuecCHH CTIHH8 B IIOCTO.fiHHOM MarW..ITHOM 

IIOJie YCT8HOBHT:C I!JaKT ,I(BHlitSHHH nao.mlpoBBHHOil: HHepUH~JrbHOH cnb_TeMlL 

· C 3THM' BRBO,I(OM HeJU.3.fl COrJiaCHT:CCR. IlpH nepexo,ne OT COOTHOIDeHII.fl . 

(2I) .Itt (22) He06XO,nHMO 06.fl38TeJU.HO ytrHTRBaT:C 38BHC.fllllHi1 OT BpeMeHH .· ' 

T?MBCOBCruill IIOBOpOT CHCTeM!:l: T (B
0

, B,) • IlpH STOM )If>O~~XO,I(H~, KO~ 
neHUau:rur HeKOBap:aailTHoro trJieHa (23). .. ·· · . . . 

"[ITo6u y6e,I(HT:CC.fl B . 3TOM. 38MBTIDA. 'ITO CKOpOCTFr 'npeuecCHH B He-' 

xo.nHoil: ·H "Jia6opaTofHoft" cHcTeMax Koop.I(HHaT oT~tr~IOTC.fl, :Bo-nep:Bl:l:x, :., 

· I!JaKTopoM (,. 1 ( 2
), BO-BTopl:l:X, ,no6aBKOli t.VT=deTidt,.. · _Ha-sa 

IIOBOpOT8 Ha TOM8COBCKH:il: yroJI ·· e (t) , KOTOpa.fl K8K pas .Itt RBJJR-
, . ', . . T , 

eTCH CKOpOCT:CIO TOM8COBCKOft'npeuecciiH 

w = aeldt= w,.(.. I! +uJ y. 11 
B pa6oTe Yurapa/301 noKaaaHo, ;To 

Sine=j Sineo "-....---'·----1{('(2- 2 • 
cose = cose A+ ~- ·:>. 1).( f,. :-1) 

' f+1 
Sin

2e" 

(24) 

(25) 

· ~<26) 

I2) BpeMeHa HCXO,I(HOfi :II "Jia6opaTOpHoit" CHCTeM Crui38Hll C. C06CTBeHilliM 

BpeMeHeM MeKTpoHa COOTHOIDeH~. dt = dZ O , ·at,.·._= 'Z:' 0:. , OTI\V,I(8 

. CJie.nyeT dt = dt~ ((I(" ) . 
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'":·\ 

0' 0 ' ' ,' . . . . ' 
r,ne · e=e" . + OT , , e .A .:. yrOJI JiapMOpOBOH npeueCCIIH ( CKOpOCT:& 

Bpamemm ·B_, OTHOCHTeJU.HO B
0 

B "Jia6opaTOpHo:ll:" CHCT9M9). IlOCJI9 

,I(H~epeHUHpOB8HH.fl o6enx ~8CT9ll paBeHCTBa (25) IIO:BpeMSHH H ,I(eJISHllii 

JieBOH H. npaBOH 'I8CT9H IIO.llY'IeHHOrO BHp8lit9HH.fl ·. COOTB9TCTB9HHO Ha JI9BYJO 

H ~p8BYJO'I8CTH p8BSHCTB8 (26) 6y,neM IDAeT:c: 

de .r ae~ 
dt" = .1' 'Cit,. , (27) 

TO eCT:C 

uJ T=<j ~1) t<J:, o·o ___ cH,., 
tLJ...,=deA ldtA - me rA 

(28) 

'ITO B TO'IHOCTH COBII8,!(8eT C HeKOB8pH8HTHOll ,I(068BKOll (23). 

C;re.nyeT UO,I('IepRHYT:C, 'ITO COOTHOIDeHII.fl (24) II (28) ..:. 3TO He UO,I(

rOHO'IHOe Bll'IIIT8HH9, KaK YTBepllt.Il;aeTC.fl B npiiMetraHirn K pa6oT/35/, a , 

HeH369lKHOe CJie.IJ:CTBire JIOp9HU9BCKHX npeo6paSOB8Hnfi (I8). 

Kart Bn.n;IIM, C IIOMOlll:DIO rrpeueccmr. CIIIIHa, HBXO,I(!IC:C BHYTPH H30JIHpo

B8HHOHHHepUH8JU.HOHCHCTeMH, HeJI:cSH.onpe,n:eJIHT:C ee cKopocT:c :a BWIBHT:D 

·a6cOJIIOTHYIO CHCTeMY· KOOp~HaT. IiffKaKHX 38BHC.flll\HX OT CKOpOCTH tiJieHOB 

B !!JopMyJiaX HeT. EcJIH lite HCIIOJU.30B8T:C HeBepH!:l:e .Bllp8litSHIDI, He: Y'!IfTRBax}.; '· 

mne tiJieHa · (28) , To B aaBucUMocTH oT yc.7roBin1 sKcnep:!IMeHTa Ce tracTHoc

TH, IIpH p83Hl:l:X 3H8'!9HH.fiX yrJia e ) 6y,ne'n II0.7.1Y'I8T:b pa3JIIftiHll9 3H8'!9-

HII.fl 'v • 

BMeCTe C T9M, KaK yJKe OTMetraJIOCb Bl:l:We, XOT.fl BRBO,I( pa60T/33-:35/ 

0 IIpOTHBOpetiHH M9l!(.lJY IIPHHUHIIOM OTHOCHTeJI:cHOCTH H·~eKTOM TOMBCOBC

KOrO BpameHII.fl n• H9B9p9H, npe,I(JIOliteHHHH B STHX pa60T8XSKCII9.PIIM9HT 

H8CTOJI:DKO OpHrHH8Jl9H.IIO CBOefi H,I(ee H MeTO.I(HKe HCIIOJIHeHlffi, 'ITO H9COM

II9HHO 38CJIYlitliB89T peaJIH3BUim. B OII!:l:Ta:lC. C a.n:poHaMH Ha qJOHe 60JI:cmHX 

p83M~pOB: C8MHX CT8JIKHB8Ioll1HXC.fl 'I8CTI1U (""' I0-I3 CM) ~PY.Il:HO 30H.n;Hp0-

B8T:C paCCTO.fiHH.fl A x "".ICJI
6 

CM; npH HCIIOJI:c30B8HHII ny'IKOB 3Jl9KTpOHOB 

,I(Jl.fi STOro Tpe6YJOTC.fl '::meprHH E R roo raB; H3MepeHII.fl O,I(HOll TOJI:CKO. cpe,n.:. 

Heft CKOpOCTH npeuecciiH,.6ea ytr9T8 ee BpeMeHH!:l:X BapHauHH, H9 BHRBJ!niDT 

· K8KHX-:-JIH6o npocTp8HCTB7~HD-BP,eMeHHHX oco6eHHOCTelt. B 3TOM OTHOIDeHIDI 

rrpe,I(JiaraeMHit B. pa60T8X' _3:>-:367 3KCII9pl!M9HT OTKpl:l:B8eT HOBHe. B03MOlKHOC~ 
TH. fuOT SKCIIepUMeHT HHTepeCSH 9ll\9 H C TOfL TO'IIGI apeHH.fl, 'ITO B 60JI:c

miiHCTB9 . WHSIItiecimx · aKcnepHlVIeHTOB cero.liHH naytiaiOTC.fl · RoJIIrtreCTBeHime Ba..;. 

.PHBUIIH yJKe H3B9CTH!:l:X BeJIHtiUH, B ,I(8HHOM lite CJIYti8e petr:c U,I(9T 0 HOBOll, · -

eme He _HC_.CJ19,I(OB8Bmef1C.fl BeJIHtiHHe - MrHoBeHHOH CKOpOCTH npeueccnu. . - . . -

' ·. 3aKJIIOtreHire · 

HeT coMHeHlill; · trTo, KaK u JII06M ,npyraH WHSIItieCKaJI. aaKolloMepHOCT:C, · · 

npn!mnn. OTHOCHTe,m;HoCTH H CB.fl38HH!:l:e c;mir.enpeo6paaoBaHIDI J!opeuua u 

Teopim OTHocnTeJI:cHocTu HM9lOT orpimiitieHHYIO o6;racT:c npiDAeimMoCTII n :8 
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6y,IJYI119M 6ylJYT OTKpHTI1 RBJI9HIDI, KOTOpHe IIl:>Tpe6yroT HX o6o6meHHH, . O,ll;H8-: 

. KO B. H8CTOmit~e Bpe~, HeCMOTp!I H8 60JThiDOe, 'IllCJIO' pa6oT, KpllT~IIU'I~ : 

n: nHTaJOIIUIXcJI peBnanpoBaT:& nj:mmnm OTHocnTeJI:&HOCTH, HeT ,n;ocTaTO<rHo · 

y6e.JUITeJI:&HI1X SKCIIepru.!eHTa:n:&HI1X liLliH · TeopeTH'I9CIUIX OCHOB8HID1· ,ll;Jl!I TOrO, ·. 
' . .. ' ' . 

'IT0611 MOJKHO 6!1JIO OT Hero OTK838T!>CJI. TeopiDr OTHOCHT9Jl!>HOCTH· :t.:iHIDTefiHa 

no-npelKH9MY ocTaeTcJI W,rH.n;aMeHTOM ~n:an:-qecKoli Teopnn. 

V!Hor,n;a BI1CK83!:lB89TC!I MHeH:ae (eM., H8IIp1IMep, pa60TH/3~· 35/) 0 TOM, 

'ITO HeB03MOJKHOCT:& OTBeTIIT:& Ha norrpoc-1 KaKoBa a6coJIJOTHaJI ( ":acTHHHaJI") 

CKOpOCT!> ,ll;BIDlt9HIDI , ~8KTII'leCKII 03H8'18ST npH3HaH:ae CYm9CTBOB8HIDI B 

rrpnpo,n;e. IIPHHIU1llll8JI!>HO Heii03H8B89JI.1UX K8HTOBCKHX "Bemeil B ce6e". C 

STIIM HeJI:&3!I COrJiaCHT!>CJI: TeOpH!I OTHOCHT9JI!>HOCTH YTB9pm,ll;89T, 'ITO.a6co

JIIOTH8JI CKOpOCT!> OCT89TCJI H9H3BeCTHOH . HaM He IIOTOMY, 'ITO €9 H9JI!>3!I 

H3M9pliiT!>, a BCJ19,ll;CTBII9 TOrO, ''ITO T8KOM B9JIII'lliiHI1 B npHpo,n;e npOCTO He 

CYm9CTByeT. 

3a llOCJie,ll;~~ napy ,ll;9C!ITKOB JieT 6HJio.npe,n;npliiHJITO H9M8Jl0 IIOTIUTOK. 

o6o6meHIDI JIOpe~eBCKliX npeo6pa30B8Hnll.· 06aop H9KOTOpi1X H3 HliXo HCIIOJI!>-

3YJOIIU'IX KOMIIJI9KCHI1e nepeMeHHI1e, · 6oJiee BI1CCJKIIe paaMepHOCTH · rrp.OCTpaHCT- · 
• ' I ' • ' ' • • 

B8-BpeM9Hll, HeJIIIH,e:iiHI1e CB'3~ M9litlJY. TO'IKBr.!H HHepiUIOHHI1X ,CllCT9rll, '1~-~-'0 
HaiiTH, HarrpiiMep, .B pa6oTe 3 I n B -o6cTOJITeJI:&Hoft cTaT:ce 8.Pexa.MH"· 

:B c~aH c o6cyJ!f,I(eH:aeM noaM~!fOCTn: cnepxcneToBHx citopocTeli cnrHaJIOB. 

O.n;HaKo, CYmeCTBeHHO ycJIOJKHJIJI HHTeprrpeT~ rrpocTpaHCTBeHHo-BpeMeHHI1X ·. 

·OTHOill9HHH, STH 0000Uj9HH!I He ,ll;8Jlll CKO.iThKo-mr6y,n;:c 3H8"'llT9JI!>HHX ~3H"'9-
CKllX peayJI:&Ta.TOB. 3hrinTe:iiHoBcKaJI .TeopiDr oxaaHnaeTCJI Bec:&Ma ycTo:ii"'H-

.' no:lL. •·• · ... '· 

BMeCTe·C T9M CJieli:{eT HM9T!> n'Bll.IJY, 'ITO 90 JieT:Hfl38.rt:OH8 C8M8 

B03HliKJla K8K peayJI:&TaT nepeOCMI1CJIHB8HIDI H YTO'IHeHHJI H3M9HliTeJI:&HHX 

npo~e.IJYp "cTapoft ~nsHKH". KOTopue oxaaaJIIIc:& peaJIIIayeMHMliLJIIIm:& rrpn. 

MaJIHX CKOpOCTJIX, a B OCT8JlhHOH 06JiaCTlii IDJJeJIII•XapaKTep'a6cTpa~. 
HeJI:&SJI lie aaMeTnT:&, 'rro .n;JIJI MRKpocxonn-qecKHx MacmTa6on 'A x : n: Ll. t 

HeKOTOpHe npo~e,IJypH SMHIDT9HHOBCKOM TeOpllll cero,n;HJI CHOB8 BHrJlfi,!tliT 

K8K He,ll;OCT8TO'IHO 'o60CHOB8HHHe 3KCTp8IIOR!IUHH MaKpOCKOIIII'l9CKIIX 8HaJIOrOB. 

; XOTSI qM3HKa MHKporrpo~eCCOB - HaHOOJiee BaJmaH p6JiacT:& rrp.HMeHeHliiSI 1 s,n;ec:& 

coxpawrorcSIMaKpocKorrn:-qecKHe · "o,n;eJ!f,I(H". OcTae•i"cH~ · HanpHMep, : Be.IICHHM, 

K8KO:ii peaJThHOH M~porrpo~e,IJypo:ii CJle,IJyeT 3aMeH:aT!> o6menpliiH!ITHH MaKpo- · 

-C~OIIII'lecrom CDOC06 CHHXpOHlii38~llllBpeMeH:a nyTeM Ha6JiilneHHH OTpaJKeHHOro 

cBeToBoro cnrHaJia. ·He JICHo; · B xaKoM CMI1CJie · MOOtHO roBopnT:c · · o · .n;.ii:Hl!a:i · ·· 
BHYTP~ MeMeHTapHHX -qacnu.t, . ecJIII · npocTpaHCTBeHHo-BpeMeHHaJI nHTepil:pe

Ta~ ~~KTOpOB 1 OIIHC!:lB8lOlllliiX HX BHYTpeHHIOIO CTpyR:zypy, BCTpe-qaeT 

38Tpy.n;HeHIDI · H IIPHB!l'!HHH HaM • o6pas O,ll;HOBpeMeiiHOiL BO · BCeX CBOHX · TO'IK8X 

TpeXMepHOR 'IaCTHq& CTaHOBlil:TCH peJI.IITHBliiCTCKll HeKHBapH8HTHHMi.
4I/! Bee 

3TH BOIIpOCH Tpe6yroT. TII18TeJI:&HOrO 8HaJIHS8, 'ITO, · BOSMOJKHO, ·.· IIpn:Be,ll;eT K ·. 
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6oJiee o6I!le:ii TeopHR., IIoJKa.eyii, 3TO O,ll;HH ns Han6oJiee BaJKHHX BHBo,n;oB, 

IIO.rtCK83aHHWC COBp9MeHHHM COCTOJIHHeM pElJI.IITHBllCTCKOit Te~pllll •. · . 

) 
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