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H3 o6JiaCTH "HeilepOHTHOe,·ilo 
Ol./eBHJ{HOe". IfHTaTb Ha . COH. 
H 6erJio He peKOMeHJ{yeTCH. 

Pet,ieH38HT 

B B E Jl E H H E 

_0,llHO H3 BamHeHlliHX HanpaaneHHH B o6naCTH ~yH,naMeHTanbHUX Hccnenoaa
HHH Ha coapeMeHHOM KpH3HCHOM 3Tane pa3BHTHH CBH3aHO C caMOH TmaTenbHOH 
npoaepKoH HCXO,llH~X nonomeHHH H y3noBUX MOMeHTOB cymecTByDmeH TeOpHH. 
CTepmHeBUM nonomeHHeM ee HBnHeTCH,6e3ycnoBHO, npHHUHn OTHOCHTenbHOCTH, 
T;~ Ka~ B03,llBHrHy~aH Ha era 6~3e c~euHanbH~H TeopHH OTH06HTeniHo6TH, 
oTpa,i<aIOmaH caoHcTaa np~cTpaHCTBa-apeMeHH, Hrpae-r a HacToHmee apeMH ponb . . . . . 
He_~oTopo~o nonynpo3pa,moro 3KpaHa,_ onpenenHD~er? BH.llHMYD KapTHHY MHpa\ 
npe,ncToHmyD nepen B3opaMH HccnenoaaTeneH, ma_mnymHx HCTHHU. B cBH3H c 
3THM ~aMaH TmaTenbHaH ~poaepKa npHHUHna OTHOCHTeRbHOCTH, CKOnbKO 6U

0

HH 
Mana 6una nonH coMHeBaDmHxcH a era HenopoqHoCTH, npe,ncTaBnHeTcH He a 
MeHbllieH CTeneHH onpaa,naHHOH, qeM H ,npyrHX ~YH.llaMeHTaJibHUX nonolK_eHHH; ' 

. ,nnH npoaepKH nHrnb qacTH K□Topux co3,naeTcH H yme pa6o-i-aeT _u_enaH HH.llYCT_: 
PHH. _3Ta aa~HeHrnag 3a,naqa no nocne,nHero apeMeHH, o,nHaKo, cHnbHO cnep

mHaanacb H3-3a OTCYTCTBHH npennomeHHH no,nxonHmero onuTa, ccioco6Horo_ a 
. paMKax npH3HaHHH ,lleHCTBHH npeo6pa30BaHHH nopeHua, cnpaaennHBO~Tb KOTO~ 

pux ,llQKa3aHa BCeM npenunymH~ onUTOM, nonaeprHyTb TeM He MeHee COMHeHHD 
B03_MOmHO<?Tb BUnonHE:HHH npHHUHna OTHOCHTenbHOCTH. 

nocne nnHTenb~UX CHCTeMaTHqecKHX noHCKOB HapyrneHHe npHHUHna OTH_O
CHTenbHOCTH_ H OTKpUBaDmaHCH B CBH3H C 3THM B03MOmHOCTb H3MepeHHH a6co
nDTHOH cKopocTH 3eMnH 6unH ace me o6HapymeHu a pa6oTe [1]. B Hen 6uno 
noKa3aH_o, qTQ np~HUHn OTHOCHTenbHOCTH. B cnyqae H3MepeHHH noKanbHOH 

CKOpOCTH CnHHOBOH npeuecCHH . penHTHBHCTCKHX qacTHU, ,llBHmymHxc_H no' KPH'." 
aonHHeHH.OH TpaeKTOpHH B 3neKTpoMarHHTHOM none' He MomeT 6UTb. aunonHeH 
H3-3-~ ,no6aaoqHo8 TOMacoa~~~i ilp~uecCHH [ 2]' noKanbHO. He onH~UBaDmeHCH 
KOBapHaHTHUM o6pa30M OTHOCHTenbHo· rpynnu cneuHanbHUX npeo6pa30BaHHH 
nopeHua. TaM me 6uno noKa3aHO, qTQ 3TO He npHBO,llHT K KaKOMY nH60 npo-

\ oi:_~_ iim;;,;;;1'irj!} :m~ \r 
· f''.1--:miur :H'.{':ir.noBiattiJ 
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THBOpeqHn C H3BeCTHUMH npeUH3HOHHUMH H3MepeHHHMH npeueccHH cnHHa 3apH

lKeHHUX nenTOHOB [3] B CHny Toro, qTO ycpenHeHHaH 3a nepHon o6pameHHH 

qacTHUll B none CKOpOCTb cnHHOBOH npeuecCHH OKa3UBaeTCH BCe JKe KOBapH

aHTHOH OTHOCHTenbHO naHHUX npeo6pa30BaHHH, H no3TOMY npHHUHn OTHOCH

TenbHOCTH npH nono6HUX rno6anbHUX H3MepeHHHX eme CTporo BUnonHHeTCH. 

B nocnenynmeH pa6oTe [4] 6un npoH3BeneH nononHHTenhHUH aHanH3 

CHTyauHH H neTanhHO pacCMOTpeHU HeKOTopue npenBapHTenbHUe BapHaHTU no

.cTaHOBKH KOHKpeTHUX 3KcnepHMeHTOB B Ha3eMHUX ycnoBHHX, cnoco6HUX non

TBepnHTb HRH onpoBeprHyTh OOHapylKeHHYD HeCOBMeCTHMOCTb npeueccHH cnHHa 

C npHHUHnOM OTHOCHTenbHOCTH npH noKanhHUX H3MepeHHHX. B HeH 6uno OTMe

qeHO, qTo HapyrneHHe npHHUHna OTHOCHTenbHOCTH B KOHeqHoM HTOre CBH3aHO 

C OTCYTCTBHeM rpynnoBUX CBOHCTB y o6mHX npeo6pa3oBaHHH nopeHua 6e3 

BpameHHH [2], npHMUM cnencTBHeM KOTOpux H HBRHeTCH caMO HBneHHe TOMa

COBCK~H npeueccHH. HMeHHO B HanHqHH naHHoro BpameHHH H Bupal!CaeTCH Ha

pyrneHHe rpynnoBUX CBOHCTB 3Toro BHna npeo6pa3OBaHHH. Ho noCKORbKY 3a 

rpynnoBUMH CBOHCTBaMH CKpUTa onpeneneHHaH CHMMeTpHH, 'H3HqecKoe npOHB-· 

neHHe KOTOpOH H 3aKnnqaeTCH B cymecTBOBaHHH npHHUHna OTHOCHTenhHOC~H. 

HapyrneHHe nocnenHero He nonlKHO npencTaBRHTbCH B 3TOM cnyqae qeM- TO 

HeBepOHTHUM, a CKopee, BnonHe norHqHUM H 3aKOHOMepHUM cnencTBHeM OTpa

JKanmeH peanhHYD neiicTBHTenhHOCTb MaTeMaTHqecKOH CTPYKTypu TeOpHH. B 

3TOM cnyqae cneuHanhH_aH TeopHH OTHOCHTenbHOCTH. 3HHlliTeHHa, OCHOBaHHaH 

HCKnnqHTenbHO Ha naHHOM npHHUHne, He MOlKeT cqHTaTbCH nanee BHyTpeHHe 

HenpOTHBOpeqHBOH H3-3a HapyrneHHH 3Toro BHna CHMMeTpHH B npHpone H non

lKHa OUTh, cnenoBaTenhHO, 3aMeHeHa HeKoTopoH 6onee o6meH TeopHe~. B KO

TopoH orpaHHqeHHUH npHHUHn OTHOCHTenbHOCTH BUCTynan 6u nHllib B ponH He

KOTOporo cnencTBHH, a He nepBonpHqHHU H OCHOBU BCeH TeOpHH. 

HapyrneHHe npHHUHna OTHOCHTenbHOCTH. BU·pal!Canmero paBHOnpaBHe Bcex 

HHepuHanhHUX CHCTeM OTcqeTa, O3HaqaeT B03MOlKHOCTb BuneneHHH cpenH HHX 

npHBHnerHpoBaHHOH, TO ecTb noKoHmeHCH no OTHOllieHHD K 'H3HqeCKOMY BaKy

YMY, BUCTynanmeMy B 3TOM cnyqae B ponH TOH MaTepHanbHOH OCHOBU, 'H3H

qecKHe CBOHCTBa KOTOpOH H npenonpenenHDT KaK BenHqHHY npene_nhHOH CKO

pOCTH pacnpocTpaHeHHH nn6ux B3aHMoneHCTBHH H B03MymeHHH B ,opMe cHrHa

noB, TaK H CBOHCTBa H .noBeneHHe BCeX ,opM Ha6nnnaeMOH MaTepHH. TaKaH 

CHTyauHH Tpe6yeT, KOHeqHo, nonHoro nepecMOTpa BCeH MeTpHqecKOH aKCHO

MaTHKH KnaccHqecKoH MexaHHKH, a Haqano eMy H 6uno nonoJKeHo eme caMHM 

nopeHueM B Haqane Ramero BeKa. Ho cTonh panHKanhHUH nyTh BO BpeMeHa. 

nopeHua 6un, KOHeqHO, o6peqeH, rnaBHUM o6pa30M H3-3a OTCYTCTBHH B ero 

TeopHH yKa3aHHH 'H3HqecKoro MeTona o6HapylKeHHH noKOHmeHCH rto OTHOllieHin-
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K 3¢Hpy*>cHCTeMU OTcqeTa, B KOTOpOH MornH OUTb c¢opMynHpOBaHU MeTpHqe

CKHe Haqana HOBOH MexaHHKH, H BUrnHneBrneH BeCbMa HCKYCCTBeHHOH nnH To

ro BpeMeHH HneH Bceo6mero npononhHoro coKpameHHH, 3aMenneHHH cKopocTH 

Bcex npoueccOB H BO3 pacTaHHH HHepTHOH M_accu Ten B nBHlKymHXCH CHCTeMax 

OTcqeTa, TO eCTb nonHoro H3MeHeHHH HX ¢H3HqecKoro MacrnTa6a. XOTH B npy

roH ¢opMe, onHpanmeHCH Ha npHHUHn OTHOCHTenbHOCTH H CKpUBanmeH a6connT

HUH xapaKTep 3THX lKe H3MeHeHHH, Bee 3TO H npHlliROCb B HeHBHOM BHne·cKopo· 

npHHHTb KaK ¢aKT, nolKepTBOBaB H3 npelKHero Ha6opa aKCHOM nHllib anpHOpHUM, 

noHHTHeM_ a6conDTHOH onHoBpeMeHHOCTH. OnHaKO TaKOH BUXOn H3 nonolKeHHH, 

cnoJKHBrnerocH B ¢H3HKe nocne noJiyqeHHH ynHBHBrnero Bcex oTpHUaTenhHO!"O 

pe3ynbTaTa ¢YHnaMeHTanbHoro onuTa MaHKenbcoHa-MopnH, npencTaBnHn co6on· 

Bee JKe_ BuHyJKneHHyn BpeMeHHyn nonyMepy c HneonorHeH, yBonHBllieH OT no6o-

BOH aTaKH, 3aTHHYBllieHCH, K COlKaneHHD, noqTH Ha BeK. 

Ho KaK noKa3UBaeT BCeMHpHUH onuT, HCTOPHH pa3BHTHH, TBopm.iaH 

homo sapiens BnnoTb no HalliHX nHeH, H36eraeT npHMUX nyTeH, npennoqHTaH 

HM pa3nHqHOH BenHqHHU 3Hr3arH., BepOHTHO, 3TO CBH3aHO co cnoco6oM KOn

neKTHBHoro MUllineHHH, CKROHHoro K nepHonHqecKOH KoarynHUHH, npOHBnHD-: 

meHCH B BO3HHKHOBeHHH TOH HRH HHOH ·Monu. Hey nHBHTenbHO, ecnH H B ¢YH:

naMeHTanbHOH HayKe MU nonornnH K TOH qepTe, 3a KOTOpOH onHTb npencTOHT 

COBeplliHTb KPYTOH noBopoT H BepHyThCH Ha,nyTh no3HaHHH cymHOCTH BemeH, 

a He _TORbKO ¢OpMU HX npOHBneHHH,H BOCCTaHOBHTb yTpaqeHHYD 3a npowenwee 

CTOneTHe HCHOCTb ¢H3HqecKoro MUrnneHHH;**)a HMeHHO Ha. nyTh. no3HaHHH oc

HOBU Bcero - ¢H3HqecKoro BaKyyMa-:i,Hpa, HaMeqeHHUH eme nopeHUeM H ero 

BenHKHMH npenrneCTBeHHHKaMH, HaqHHaH C HbDTOHa H ~eKapTa. 

3a npowenwee BpeMH c MOMeHTa noHBneHHH ynoMHHYTUX Bllllie pa6oT 

MHOD He 6uno nonyqeHo KaKHX-nH6o 3aMeqaHHH no cymeCTBY 3THX pa6oT H B 

TO JKe BpeMH ·He nocnenoBano H CKORb-nHOO aneKBaTHOH nocTaBneHHOH 3an~qe 

peaKUHH. B CBH3H C 3THM H BUHYlKneH BHOBb BepHyThCH K yKa3aHHOH npo6ne-

Me H nonuTaThCH H3ROlKHTb ee Ha HeCKORbKO 

HOM H HarnHnHOM ypoBHe C TeM, qTo6u Bee 

HHOM H,BO3MOlKHO, 6onee noHHT

lKe HCKnnqHTb KaKoe-nH60 Heno

npaBHRbHOCTH nonyqeHHoro paHee pe3ynhTaTa H nOHHMaHHe HRH COMHeHHe B 

ycTpaHHTh noBon nnH nanhHeHrnero ero 3aManqHBaHHH, HBnHnmerocH _Bee JKe 

HenonycTHMUM no OTHOllieHHD K ¢YHnaMeHTanbHOH HayKe. 

OCHOBHUe Henopa3yMeHHH, o6ycnoBneHHUe -KaK qHCTO ¢opManhHUM BOC

*>3TOT repMHH, KOTOpNH no TpaBHUHH HCllORb3yeTCH eme RHmb pa60THHKaMH 
paBHO H TeReBHBeHHH, KOHeqHo, Ryqme OTpa~aeT cymHOCTb llOHHTHH, qeM 
COBpeMeHHOe CROBOcoqeraHHe "tpH3Jfl/ECKHD BAKYYM"; 6e3 KOTOporo RWaH 
TeOpHH Tenepb Bee 8e JJe,llORHa. 
**) renepb, HallpHMep, MN BOmRH BO Toro, qro "MNCRHM" cymecTBOBaHHe H pa-
cnpocrpaHeHHe llORH CHR B llYCTOM npocrpaHCTBe.· HcaaK, HbKJTOH, K llpHMepi, 
3Toro eme He MNCRHR He TORbKO caM, HO, KaK H3BeCTHO, He Mor ce6e npeB
CTaBHTb H Bpyroro 3.ipaBOMNCRHmero, CllOC06Horo ce6e 3TO npeAcTaBHTb. 
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• 
npm!THeM OCHOB cymecTBYIOllleH, TeOpHH, TaK H' Tpa.nHUHOHHO npHHllTOH ¢0PM,OH 

ee H3nOJKeHHll, B03HHKaIOT H3-3a 3a6BeHHll ycnOBHoro · xapaKTepa onHcaHHll 

¢H3H'ieCKHX npoueccoB, npoHCXO,lllllllHX B ,llBHlKYlllHXCll CHCTeMax OTC'ieTa I OT

Me'ieHHOro eme· · nyaHKape [ 5]. no cymecTBY, :na ycnoBHOCTb Ha'iHHaeTCll .c 

ycnoBHOCTH caMoro noHllTHll .. Heno.nBHlKHOH CHCTeMU OTc'ieTa, qeM HeMano rop

,llHTCll cymecTBYIOlllall TeOpHll, 3aKpUBall rna3a Ha TO, 'ITO 3Ta ycnOBHOCTb H 

'npHBO,llHT e KOHe'iHOM HTOre K TaKOH JKe ycnOBHOCTH H 6onbWHHCTBa yTBepJK

,neHHH TeopHH OTHOCHTenbHOCTH B cHny -ycnOBHOrO B 3TOM cnyqae xapaKTepa 

onpe,neneHHll O,llHOBpeMeHHOCTH. TOnbKO B ~eHCTBHTenbHO Heno.nBHlKHOH CHCTe

Me OTC'ieTa O,llHOBpeMeHHOCTb, onpe.nenlleMall nI06U~ CHMMeTpH'IHUM no ¢H3H~e~ 

CKHM ycnOBHllM npoueCCOM, l!BnlleTCll ,llOCTOBepHOH Ha COB peMeHHOM ypoBHe 

3HaHHll CBOHCTB npocTpaHCTBa, H, C!le.noeaTenb"HO I T
0

0J)bKO B TaKOH _ CHCTeMe 

nI06ue,H3MepeHHll H 3aKnIO'ieHHll MOryT HOCHTb 6e3ycnoBHUH a6conIOTHUH xapa

KTep ~ HeCMOTpll Ha 3TO, no.naenllIOlllee 6onbWHHCTBO coepeMeHHllX ¢H3HKOB. 

oco6eHHO cpe,nH TeopeTHKOB, yeepeHO, HanpHMep, B a6conIOTHOH H30TpOnHoC

TH _npoueccoB, npoTeKaIOlllHX BO ecex CHCTeMax, eocnpHHHMall 3TO no'ITH KaK 

~pl!MOH onuTHUH ¢aKT, coeeprneHHO He 3a,nyMUBal!Cb Ha.n TeM o6CTOllT~nbCT

BOM, 'ITO TaKoe eynbrapHoe npe.ncTaeneHHe HaXO.llHTCll B npl!MOM npOTHBOpe

'iHH C ¢aKTOM pa3nH'iHOH O,llHOBpeMeHHOCTH B 3THX CHCTeMaX, ¢HKCHpyeMOH 

npeo6pa3oBaHHllMH nopeHua,KoTopall ¢H3H'ieCKH MOJKeT B03HHKaTb nHWb ecne.n

CTBHe ,neHCTBHTenbHOH aHH30TponHH. npoueccOB B ,llBH,lKYlllHXCll CHCTeMaX OTC

'ieTa. npH OTCYTCTBHH TaKOH'aHH30TponHH ¢H3H'ieCKH Morna cymecTBOBaTb 

nHWb e,nHHall ,nnll ecex HHepuHanbHUX CHCTeM O,llHOBpeMeHHOCTt! He OTnH'iHMall 

OT TOH,KOTOpall npennonaranacb H B TeopHH nanbHO,lleHCTBHll.npyrHMH cnoea

MH, OTHOCHTenbHUH·XapaKTep npHHllTOH O,llHOBpeMeHHOCTH He l!Bnl!eTCll KaKHM

TO' caMOCTOl!TenbHUM CBOHCTBOM npocTpaHCTBa-epeMeHH, KaK npHHllTO Tenepb 

C'iHTaTb,' a l!Bnl!eTCll nHWb cne,nCTBHeM Harnero cornarneHHll C'iHTaTb O,llHOBpe

MeHHUM TO; 'ITO TaKOBUM no cymecTBY He l!Bnl!eTCll. Ho 6naronapll eeeneHHIO 

3Toro HOBoro ycnOBHoro·noHllTHll cnOJKHOe aHH30TpOnHOe onHcaHHe l!BneHHH e· 

,llBHlKYlllHXCll CHCTeMaX B paMKaX enHHOfO MHpoeoro epeMeHH MOJKHO 3aMeHHTb 

no onpeneneHHUX rpaHHU HenpoTHBOpe'IHBUM,·ycnoBHUM, HO 3aTO eecbMa npo-· 

CTUM H30TpOnHUM onHCaHHeM, H, noeepHB B Heroi MU CTaHOBHMCll JKepTBaMH 

co6CTBeHHOH. BllJlYMKH. EcnH 6u npHHUHn OTHOCHTenbHOCTH oKa3anCll npH 3TOM 

a6conIOTHO CTporHM yTBepJK,lleHHeM, 'ITO, no-BH,llHMOMY, see JKe HCKnIO'iaeTCll, 

He,." 6uno" 6u Hf! ManenrneH B03MOJKHOCTH OTnH'iHTb 3aee,nOMO ycnoBHOe OT .nenc

T~HTenbHoro, BO 'ITO H ncieepHn B KOHUe ~Boen lKH3HH nya~Kape. ~o 'ITO MO

*lJ[eHCTBHT~JlbHO,CHHXpOHH3aIJ,HH,C llOMOIJJ.b/0 CHMM8TpH'IHO"PacnpocTpaHHIOIJJ.ero
CH CHI'HaJia OTJIH'laeTCH OT MI'HOB8HHOH JIHmb C~BHI'OM Ha'[aJia OTC'leTa BpeMe~
HH; JierKo ycrpaHHMNM npH BCTpe'le JIWOH napu 'lacoB·, npHHa~JielfCa/Jmx pa3-. 
HblM CHCTeMaM OTC'lera. . 

4 

i' 

!. 

.I -., 
I .,, 

-:I 
l 

J 

-I 

l 

JKeT 6uTb yJKacHee nnll no3HaIOmero cy6beKTa? npHpona npeepaTHnacb 6u nnll 

Hae B 3aKpllTUll 'iepHUll lllllHK 6e3 Maneurnen B03MOlKHOCTH npoHHKHYTb BHYTP~ 

ero H Y3HaTb HaKOHeu cymHOCTb semen, a He orpaHH'iHBaTb ce6l! onHcaTenb

HOH CTOpOHOll nena - npHBeneHHeM HarnHX omymeHHll B COOTBeTCTBHe C onUTOM 

KaK e,nHHCTBeHHOH H KOHe'iHOH uenbIO HayKH. 

, CoepeMeHHllll opTO,llOKcanbHO BOCnHTaHHUH 'iHTaTenb HaCTOnbKO npHBUK 

K nonoJKeHHIO O paBHOnpaBHH ecex HHepuHanbHUX CHCTeM OTC'ieTa,'ITO nnll H3-

6eJKaHHll pa3RH'iHOro pona Henopa3yMeHHll npHXO,llHTCl!,KaK noKa3an OilUT, ne

naTb noHcHeHHH H caMoro TpHBHanLHoro xapaKTepa.CaMa nocTaHoBKa eonpoca 

0 npoeepKe aunonHHMOCTH npHHUHna OTHOCHTeflbHOCTH auHyJKnaeT,KOHe'IHO;pa-

3flH'iaTb nae <tJH3H'leCKHe C_HTyauHH, onHa H3 KOTOpux peanH3yeTCll a Henon

aHlKHOH no OTHOWeHHIO K aaKyyMy CHCTeMe OTC'leTa, a npyrall aocnpOH3aonHT

Cll B naHJKyUleHCH no OTHOrneHHIO K Helf CHCTeMe npH 3KBHaaneHTHUX0 <tJH3H'leC

KHX ycnoaHHX C TO'iKH 3peHHll naHlKYIJlerocl! coaMeCTHO C 3TOH CHCTeMOH Ha6~ 

RIO.Ila Tenll. <l>H3H'leCKHe ycnoaHH. TaKHM o6pa30M, 0,llHHaKoau nHWb C TO'ieK 

3peHHll co6cTaeHHUX Ha6nIOnaTeneu 3THX nayx cHcTeM oTc'leTa, a_ He nJ06oro 

H3 HHX a OTnenbHOCTH. TaK,nnll Ha6nIOnaT~nll a HenonBHlKHOll CHCTeMe, a Ko

TOPOH o6e 3TH CHTyaUHH qiopMHPYIOTCll H aHinH3HpyIOTCH, 3TH ycnOBHll,~OHeq

HO JKe,He l!anl!IOTCll 0,llHHaKoaUMH, KaK, pa3yMeeTCH, H nnll aToporo Ha6nIO,na

Tenl!. OnpenenettHaH TPY.llHOCTb nnll npaaHnbHOro aocnpHl!THll 3aKmoqa'eTCll 

TaKJKe a TOM, 'ITO H3 cymecTayIOmero onuTa TaKOH CHCTeMU MU noKa He 3HaeM 

H no3TOMY npHaUKflH C'iHTaTb nI06yIO HHepuHaflbHYIO CHCTeMy Heno,naHJKHOH, 'ITO, 

onHaKo,aepHO nHWb a paMKaX nelfcTaHll npHHUHna OTHOCHTenbHOCTH. EcnH JKe 

nocnenHHH HaMH H npoaepl!eTCH, 
i 

To npeJKne acero cnenyeT OTKa3aTbCll OT 

lKOHrnHpoaaHHll 3THMH nOHHTHllMH H no BUHeceHHll 3aKnIO'ieHHll, HanpllraH 'IYTb 

ceoe'aoo6paJKeHHe, see JKe cTporo pa3nH'laTb 3TH nee cHcTeMu H co3iaaae~ 

Mlle a HHX ynoMllHYTUe aurne CHTyaUHH. Y,nHanl!TbCll npH 3TOM cnenoaano 6u 
CKopee He TOMY, 'ITO 3TH pa3nH'IHlle no <tJH3H'ieCKHM ycnoaHl!M CHTyauHH MO

ryT H no H3MepeHHllM co6cTaeHHUX Ha6nIOnaTeneu oKa3aTbCll ace JKe pa3nH'i

HUMH, a TOMY, 'ITO OHH, KaK npaBHno, OKa3UaaIOTCll TOJK,lleCTaeHHUMH, 3a 'ITO 

H HecyT 6e3pa3,nenbHYIO OTaeTCTaeHHOCTb nHWb rpynnoaue caottcTaa npeo6pa-

3oaaHHll nopeHua H CTOlllllHH 3a HHMH npHHUHn OTHOCHTenbHOCTH. Ho ecnH a 

HCCnenyeMOM l!aneHHH npl!MUM ~6pa30M 3aMernaHU H npeo6pa3oBaHHll, He o6na

naIOUlHe TaKHMH caOHCTaaMH, TO eonpoc O TOlK,llecTaeHHOCTH C03,naaaeMUX CH

TyaUHll H, cnenoaaTenbHO, 0 aunonHHMOCTH npHHUHria OCTaeTCll, no KpaHHeH 

Mepe, OTKpUTUM H nonJKeH 6UTb HccnenoaaH aHanHTH'ieCKHM MeTO,llOM, onHpaIO

lllHMCll He Ha qiopMy, a Ha neHCTaHTenbHOe conepJKaHHe cymecTayIOmen TeOpHH. 

"TaKHM o6pa30M, MU He MOJKeM nonaraTbCll Ha paaHonpaaHe HHepuHanb

HUX CHCTeM KaK H3Ha'iaflbHllll npHHUHn, oqeaH,llHUH nHrnb a paMKax MeTpH'lec-
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KHX aKeHOM KnaeeHqeeKOH MeXaHHKH H eTporo BUTeKaDmHl1 H3 HanHqHH rpyn
noBUX_ eeol1eTB y eeel1 eoBOKynHoeTH npeo6pa30BaHHl1 ranHneH. PeweHHe eon
poea _o nonHOM paBHOnpaBHH eeex HHepuHanbHUX eHeTeM OTeqeTa eeTb npepo

raTHBa npellCJle Beere HOBOH MexaHHKH. Ho ee eme HHKOMY no eHX nap TaK H 
He ynanoeb eo3naTb, eenH, KOHeqHo, He npHHHMaTb 3a TaKOBYD 3anaqH,O 

qaeTHuax BO BHeWHeM none, onHol1 H3 KOTOpUX MU HHlKe H nonh3yeMeH. 3a 

~THM q>aKTOM eKpUBaeT~H, KOHeqHQ, He noeanHaH enyqal1HoeTb, a, eKopee, 

HeB03MOlKHOeTb HaBH3aTb npHpone qymnue nyxy npHqHHHOeTH npeneTaBneHHH. 

JlnH eo3naHHH HOBOH MeXaHHKH Heo6xonHMa npemne eeero_HOBaH qeTKaH MeT
pHqeeKaH aKeHoMaTHKa, a He Ta neyeMuenHua, KOTopyv MU noKa B eoeTOHHHH 

el1 HaBH3aTb, HexonH H3 eTapol1 HneH - npHHUHna paBHonpaBHH. PaBHonpaBHe 

MOlKeT OUTb nHWb e:neneTBHeM, a He· HexonHol1 H Bee onpenenHvmeR no3HUHel1_. 
He_ eJienyeT 3aOUBaTb. qTo eHaqana 6uno see JKe CJIOBO, a noTOM nPABO, a 

no3TOMY paeHonpaBHe enenyeT o6eeneqHeaTb, a He neKnapHpoeaTb. 

Horne 3TO npeenoeyToe paBHOnpaBHe B peanbHOH, KaK B HelKHBOH, TaK 

H lKHBOH- npHpone? B_ Hel1 naJKe neeoe He paBHOUeHHO npaBOMY. He eymeeTBY

eT HHKaKoro paBHonpaBHH H nnH H~eenHDmHX MHp qaeTHU H_ . HX aHTHqaeTHU. 
nepeue JKHBYT yJKe MHnnHapnu neT, a BTopue nHWb MrHoBeHHH. To JKe Hepaee

HeTBo 3anoJKeHo H B 3neKTponHHaMHKe MaKeBenna. ·cHMMeTpHH OTHOeHTenbHO 

HeTOqHHKOB nonel1 HapyweHa B Hel1 H3HaqanbHO. H HeT ~OHUa 3THM "Heenpa

een~~BOeTHM" B peanhHOM MHpe. npHpona He TepnHT He TonbKO nYCTOT~• Ho 
H·CHMMETPHH. BHnHMO, nHWb B HapyweHHH eHMMeTpHH 3anor ee cymecTBOBaHHH 
H y·cTol1qHBOeTH. TaK JKe OOCTOHT neno H C CHMMeTpHel1, KOTopyv . ycnOBHO 

MOlKHO_ Ha3BaTb noKa KHHeMaTHqecKOH H npoHBnHvmel1cH B ¢opMe npHHUHna OT~ 

HOCHTen.bHOCTH, HnH, TO~Hee, npHHUHna paBHOnpaBHH, HOO 3TO YTBepmneHHe 3a 
HHM H c_TOHT. )la, B_ KnaccHqeCKOH MexaHHKe TaKaH CHMMeTpHH eme He Hapy-, 

w_eHa, HO 3Ta MexaHHKa H _COOTBeTCTByeT_ Hnea_nH3HpoBaHHOMY npocTpaHCTBY, 

,a He peanbHO cymecTByvmeMy, a KonH TaK, TOH TYT HaneJKna. Ha oco6oe 

npenpaenonoJKeHHe npHponu K 3Tol1 cHMMeTpHH _TaKJKe npH3paqHa. A MeJKny TeM 

Beeb _o6pa3, COB peMeHHoro MUWn_eHHH_ nocTpoeH no Ka Ha 3TOH npH3 paqHol1 
Hnee, B TOM qHcne H caMH npeo6pa30BaHHH_JiopeHua. Ho,, KaK H3BeCTHO_, H~ 

o6nacTH norHKH, H3 HenpaeHnbHocTH npennocunKH eme He cnenyeT HenpaBH-. , 

nhHOCTb cnencTBHH., npeo6pa3oBaHHH JiopeHua cnpaeennHBu, HO ponb HX 3Ha

TenhHO WHpe H rny6JKe caMoro npHHUHna, H OHH, KOHeqHo, ~oryT OUTb nony~ 

qeHU H noMHMO 3TOro npHHUHna~> 
. '-!TO \lKe Kacae_TCH npoeepKH caMoro npHHUHna, 3TOH noBHBanbHOH 6a6-,, 

KH.COBpeMeHHoro MHp0B033peHHH, OCBOOOJKnavmero Hae OT noeonbHO YTOMHTe
*>HaapHMep, BeCbMa 6JIH3KHe npeo6pa30BaHHH 6hlJIH llOJiy'leHhl <IJOI'TOM ewe B . . 
1877r., HCXO~H H3 ynpyroH TeOpHH CBeTa. B 110JIHOM o6beMe npeo6pa30BaHHH 
6h/JIH aoJiy'leHhl BnepBhle Jiapi.topoM·B 1900r;(Aether and matter, Cambridge.) 
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nhHOl1 aHanHTHqecKoR pa6oTu no pacqeTy ecex nocnencTBHl1 nocTynaTenbHoro 
nBHlKeHHH CHCTeMU OTcqeTa H nonyqeHHH KOHeqHoro pe3ynbTaTa B BenHqHHax 
nBHJKymel1CH CHc,:eMU, TO C nonHOH yeepeHHOCTbD, KaK 3TO HH noKaJKeTCH 
CTpaHHUM, MOlKHO YTBepJKnaTb, qTo noKa HH onHoro cneuttanbHoro onuTa Ha 

caMOM nene TaK H He 6uno nocTaBneHO. B Hawe BpeMH HM MOJKeT cqHTaTbeH 
nHWb TOT, npH nocTaHOBKe KOTOporo 6e3oroeopoqHo HexonHT H3 nel1eTBHH 
nopeHueecKHX npeo6pa3oeaHHl1, a He ranHneeBCKHX, KaK 6uno BO ecex npeJK

HHX, H nHWb nel1eTBHe nepeux H3 HHX OHH H cnoco6HU 6unH noKa3aTb, HO 
He 6on~e Toro, CKQnbKO 6u HX HH COBepweHCTBOBanH. TaKHM o6pa30M, eHTy
auHH C 3KCnepHMeHTanbHOH npoeepKOH BeCbMa HanoMHHaeT TY, KOTopaH cyme
CTBOBana H HaKaHyHe OOHapylKeHHH HecoxpaHeHHH qeTHOCTH, H TaKol1 JKe pe-

3ynhTaT Hae oJKHnaeT, cornacHo pacqeTy, e 6ynymeM, qTo H nonuTaeMcH eme 
pa3 noKa3aTb, HcxonH H3 ecero HMevmerocH onuTa. 

1. 3JIEMEHTAPHLl8 B~BO.ll YPABHEHHH JlBHZEHHH cnHHA B HEilOJlBHIH08 

CHCTEME OTC'-IETA H 0H3H'-IECKAH CYlllHOCTb HCilOJlb3YEMOro 0OPMAJIH3MA 

JlnH Hawel1 uenH Heo6xonHMUM H nocTaToqHUM 6yneT paCCMOTpeHHe cnH
HOBOH npeueCCHH B qacTHOM cnyqae nBHJKeHHH 3apHlKeHHOH qacTHUU B nocTo~ 

HHHUX H onHoponHUX CKpemeHHUX nonHx, MarHHTHOM B H 3neKTpHqecKOM E, B 
nnOCKOCTH, OpToroHanbHOH K HanpaeneHHD MarHHTHoro nonH. 

KaK H3BeCTHO, npeueCCHH. cnHHa nBHlKymel1cH B 3neKTpoMarHHTHOM no

ne no HeKOTOpol1 KpHBOnHHel1HOl1 TpaeKTOpHH qaCTHUU o6ycnoeneHa neyMH co
BepweHHO He3aBHCHMUMH npHqHHaMH [2,3]: 

a)B3aHMonel1CTBHeM BHewHero aneKTpOMarHHTHoro nonH C MarHHTHUM 
MOMeHTOM qaCTHUUj 

6)TOMaCOBCKHM noeopOTOM cnHHa, o6ycnoeneHHUM nBHlKeHHeM no KPH
BOnHHeHHOH TpaeKTOpHH. 

nepBUH MexaHH3M -aneKTpOMarHHTHUH,HnH napMopOBCKHl1,onpenenHeTcH 
BenHqHHOD OTHOWeHHH MarHHTHOro MOMeHTa K MeXaHHqecKOMY, T.e.g-¢aKTOPOM 

qaCTHUU H BenHqHHOD MarHHTHOro nonH B COOCTBeHHOH CHCTeMe nOKOH qacTH

uu Bo. 9TOT qneH npeuecCHH nnH OOKOHmel1cH qacTHUU HMeeT BHn: 

e B 
W - -9:. ___ o 

L- 2 m C 

rne e-3apHn, a m-Macea noKoH qacTHUW. 

B cnyqae nBHJKymel1cH qacTHUU B CKpemeHHUX nonHx EH BB nnoeKOC
TH, opToroHanbHOH K HanpaeneHHD MarHHTHOro nonH, KOBapHaHTHOe eupaJKe
HHe nnH aneKTpoMarHHTHoro qneHa npeueccHH HMeeT BHn: 
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w= 
L 

➔ ➔ 

_j!.~•(B -[~•E]) , 
,2. me 

rne ~ = v/~ -CKOpOCTb qacTHUll B enHHHUaX CKOpOCTH CBeTa. 

(1) 

qTo6u y6enHTbCH B 3TOM, nocTaToqHO nepeHTH B CHCTeMy noKOH.qac

THUll. nnH 3Toro HYJKHO npeo6pa30BaTb KOMnOHeHTll nonH H BUpa3HTb qacTOTY 

npeueccHH B co6CTBeHHOM BpeMeHH qaCTHUll, TO eCTb YMHOlKHTb Bee BUpallte

HHe Ha nopeHu-q>aKTOP 7 = (1- ~ 2
)-

1 / 2 .BupaJKeHHe B Kpyrnux CK06KaX eCTb; 

no'cymecTBy; yllte MarHHTHOe none B CHCTeMe noKOH 'cqacTHUU;' pa3neneHHOe 

. nHWb Ha 7, T.K. B COOTBeTCTBHH c nopeHueBCKHMH npeo6pa30BaHHHMH KOMnO-

HeHTOB nonH 
➔ ➔ 

B
0

= (B -[~•E])•7 

IT03TOMY qaCTOTa npeueccHH B CHCTeMe noKOH qacTHUll Bee co6CTBeHHOM 

B pe.MeHH eCTb 
eB eB 

w'= w 7 = ~---0 •, = ~---0 

L L 2 me7 2 me. 

T.e. BUpaJKeHHe (1) neHCTBHTenbHO KOBapHaHTHO OTHOCHTenbHO npeo6pa30Ba~ 

HHH rpynnu RopeHua. 

uenecoo6pa3HO Tenepb Bee lite HeCKOnbKO yrny6HTbCH B qJH3HqecKyJO cyTb 

Hcnonb3yeMoro q>opManH3Ma H HanHcaHHllX Bllllle BUpallteHHH. nnH 3Toro nocTa

·ToqHo paccMOTpeTb caMUH npocTOH npHMep npHMOnHHe_HHOro. 'ABHllteHHH· qacTHUll 

B CKpemeHHllX nonHX EH B, KOTOpoe MOllteT npoHCXO'AHTb npH ycnoBHH paBeH

CTBa H. npoTHBono,nolltHOCTH CHn' neilcTBYJOlllHX Ha 'ABHlKYlllYIOCH qacTHUY co 

cTopoHu o6eHx cocTaBnHJOlllHX nonH, TO _ec_Tb Kor na eE= -e[ °il •B] . CoKpamaH 

3apHn; BH'AHM, qTo npH ycnOBHH E=-[°il•B] -B cHny opToroHanbHOCTH BeKT07 

poB EH B pe3ynb!HPYJOlllaH cHna co cTopoHll nonH 6yneT paBHa HynJO, ecnH 

BeKTOP ~ opToroHaneH o6eHM_COCTaBnHJOlllHM nonH, H,cnenoBaTenbHO, qacTHUa 

B 3THX ycnOBHHX 6yneT coBepwaTb qHCTO HHepuHanbHOe 'ABHJKeHHe, KaK 6u.He. 

3aMeqaH npHCYTCTBHH nonH.H0.3TO BepHO nHWb no OTHOWeHHIO Kee CKOpOCTH, 

HO He noBeneHHIO cnHHa. Ha MarHHTHUH MOMeHT µ,CBH3aHHllH co cnHHOM S co

OTHOWeHHeM µ = egs/2me, no-npellCHeMy 6ynyT neHCTBOBaTb o6a KOMnOHeHTa 

nonH,co3naaaH naa npoTHBononomHux no HanpaBneHHJO MOMeHTa cHn p =[µB] H . 1 . 
➔ ~ = . ➔= 2 ➔= ➔= 2 p

2
=-[µ[p•~l],H pe3ynbTHPYJOlllHH MOMeHT 6yneT paBeH p=[µ~]-~ [µ~]=[µ~]/,. 

EnaronapH rHpOCKOnHqecKOMY 3q>q>eKTY 3TOT MOMeHT CHn 6yneT Bll3UBaTb npe-. 

uecCHIO cnHHa BOKpyr HanpaaneHHH MarHHTHOro nonH BC yrnoBOH CKOpOCTblO_ 

W =geB/2me,2 , K qe1,1y H CBO'AHTCH aupalKeHHe nnH napMOpOBCKOrO qneHa npe-L . 

ueccHH cnHHa nBHlKYllleHCH qacTHUll (1), npHBeneHHOe BUWe, npH noncTaHOBKe 

B Hero 3HaqeHHH Ii:= -[°il•B], COOTBeTCTBYJOlllero paccMaTpHBaeMOH" HaMH 3ana_::: 

qe. C npyroH CTOpOHU,paaeHCTBO neHCTBYJOlllHX·Ha 'ABHlKYlllHHCH 3apHn CHn Hy-
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nJO ecTb q>aKT a6conJOTHllH, TO eCTb He MOllteT 3aBHCeTb OT Bu6opa CHCTeMU 

KOopnHHaT, B KOTOpOH paccMaTpHBaeTCH 'ABHlKeHHe. IT03TOMY,BBO'AH 'ABHlKYlllYJO~ 

CH COBMeCTHO c, qacTHUeH CHCTeMy, q>aKT OTCYTCTBHH CHn, neHCTBYIOlllHX Ha 

noKOHlllHHCH B 3TOH CHCTeMe 3apHn co CTOpOHll nonH, MOlKHO, KOHeqHo, qHCTO 

q>opManbHO 06DHBHTb KaK HTOr Hcqe3HOBeHHH B 3TOH CHCTeMe 3neKTp~qecxoro 

nonH npH onHOBpeMeHHOM H3MeHeHHH H MarHHTHOrO,H Maccu qacTHUll.HO TOnb

XO cyMacwenwHe MoryT cqHTaTb, qTo OT onHoro BBeneHHH nonBHlKH08 CHCTeMU 

KoopnHHaT qJH3HqecKoe none, Ha co3naHHe KOToporo 6una 3aTpaqeHa BnonHe 

onpeneneHHaH pa6oTa, KaK H Ha npHBeneHHe qacTHUll B COCTOHHHe 'ABHlKeHHH, 

MOllteT KaK-TO H3MeHHTbCH HRH naJKe 6eccnenHo Hcqe3HYTb. Ho OXa3UBaeTCH, 

apoJKneHHoro penHTHBHCTa, KaK H BepyJOmero 6orocnoBa, HeB03MOlKHO y·6enHTb 

B OTCYTCTBHH B npHpone qynec, TaK ynpomaJOlllHX BHneHHe HaMH OKpyJKaJOmero 

MHpa. KoHeqHo, OT caMoro BBeneHHH TOnbKO nonBHlKHOH CHCTeMU KoopnHHaT B 

npHpone noKa eme a6conJOTH~ HHqero He H3MeHHnocb. OnHaKo KaKHe-To H3Me

HeHHH B npHHUHne MoryT npOH30HTH npH 3aceneHHH ee H3MepHTenbHUMH npH-

6opaMH, nHWb B pe3ynbTaTe KOToporo OHa npeBpamaeTCH yJKe B CHCTeMy OTC

qeTa, H BenHqHily HX MOJKeT noKa3aTb TOnbKO onuT. rroeKOnbKY onHTb JKe HH 

nHHeHKH, HH qacu,H naJKe .npo6Hue 3apHnu K COCTOHHHIO nonH HHKaKoro OTHO

weHHH HMeTb He MOryT, TO ace H3MeHeHHH pe3ynbTaTOB H3MepeHHH B C03'AaH

HOH CHCTeMe OTcqeTa norHqeCKH MOlKHO OTHeCTH nHWb 3a cqeT H3MeHeHHH ea

MHX npH6opoB H HX 3TanOHOB, Ha npHaeneHHe B COCTOHHHe nBHllteHHH XOTOpllX 

npHwnoCb COBepWHTb peanbHYJO pa6oTy. rrepBOHaqanbHO npH C03naHHH peanb

HllX noneH coaepwanacb, no cymecTBy, pa6oTa c noMOlllbJO 3apHnoB Han npo?T

paHcTBOM, Bll3UBaJOmaH H3MeHeHHe ero COCTOHHHH. B HeKOTOpOH orpaHHqeHHOH 

o6nacTH, a npH H3MeHeHHH COCTOHHHH nBHJKeHHH npH6opos B npocTpaHCTBe 

BTOpHqHo coBepwanacb pa6oTa H onHTb JKe Han npocTpaHCTBOM, HO Bupa3HTb

CH Ha 3TOT pa3 OHa Morna,KOHeqHO,He B q>opMe H3MeHeHHH ero COCTOHHHH,-a 

B BHne H3MeHeHHH Bcex CBOHCTB npH6opoB, KaK OTBeTHaH peaKUHH Toro lite 

npocTpaHCTBa. EcnH TyT KaKoe-To qyJio H eCTb, TO OH0,6e3ycnOBHO,B cy1Ue

CTBOBaHHH caMoro npocTpaHCTBa, Han KOHCTpyHpOBaHHeM KOTOporo HeMano 

noTpynHnHCb B CBOe BpeMH ~apane8 H MaKcsenn, C03naBaH 3ReKTpOMarHHTHyJO 

TeOpHIO Ha BeKa, cnenaBWYJO B HTore Hawy JKH3Hb Tenepb, XOTH noKa H He 

nnH Bcex, CTOnb yno6HOH H npHHTHOH. Yno6HO, KOffeqHo, H TO,qTo paccMaT~ 

pHBaeMyJO KOM6HHaUHJO noneil EH BB HOBUX ycnoBHHX H3MepeHHH MOlKHO 3aMe

HHTb onHHM 3q>qJeKTHBHUM noneM BG=B/7 H 3 a 6 UT b O nponenaHHOH pa-

6oTe Han npocTpaHCTBOM Hee MeTpHqecKHX nocne~CTBHHX, nepenOlKHB Bee 

nanbHeilwue 3a60Tu, KaK o6uqHo Bee Tenepb H nenaJOT, Ha "nneqH" Iipeo6pa-

3oBaHHil RopeHua, aBTOMaTHqecKH yqHTUBaJOmHX Bee 3TH MeTpHqecKHe H3Me

HeHHH KaK npOHBneHHH ynoMHHYTllX CBOHCTB npocTpaHCTBa. ne8CTBHTenbHO, 
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Ha8neHHoe suwe 3HaqeHHe qacTOTU npeueccHH:cnHHa B pe3yJ1bTaTe so3ne8cT

BHS1. o6oHX KOMnOHeHTOB noJISI EH B, H3MepeHHOe-no nBHlKYWHMCSI qacaM~ OKa

lKeTCSI B 7 pa3 60J1bwe. C npyroH-CTOpOHU, H3MepeHHe naHHOH qacTOTU nnH 

nOKOSl■eHCSI qacTHUU. SIBJIS!eTCSI noKa_ HaHnyqwHM MeTonoM H3MepeHHSI BeJIHqHHU 

MarHHTHoro noJISI •. .TaK.KaK OTHOCHTeJlbHO HOBOH CHCTeMU OTC'IeTa qaCTHUa 

noKOHTCSI H'3JleKTpHqecKOe none HenocpencTBeHHO He npOS!BJIS!eTCSI, TO nsHzy

meMyCSI COBMeCTHO C Hefi Ha6monaTemo HHqTo noKa He MewaeT npHHS!Tb H3Me- .. 

peHHe 3TOH qaCTOTU 3a MeTon onpeneneHHSI BeJIHqHHU MarHHTHoro·nOJISI Bero 

CHCTeMe OTC'IeTa, qTo OH H nenaeT, nonyqaff 3HaqeHHe Bo~ B/7. TaKHM o6pa-

30M, Karna MU rosopHM H-nHweM, 'ITO 3Ha'IeHHSI KOMnOHeHTOB nOJISI OTHOCHTe~ 

JlbHU, TO-eCTb cnoco6HU MeHS!TbCSI OT CHCTeMU K CHCTeMe nnH onHoro H Toro 

ze noJISI, TO 3TO He 6onee qeM cospeMeHHUH HayqHUH zaproH, ·3a KOTOpUM Ha 

caMOM nene CKp!lBaeTCSI BeCbMa CJIOlKHaSI nHHaMHKa. npeo6pa30BaHHSI·.JiopeHua, 

KOTOPUMH He CJIOlKHO HayqHTbCSI noJib30BaTbCSI , H36aBJISIDT Hae OT scex 3THX 

3a60T, HO 3Ta naJIKa,TOlKe·c nBYMSI KOHUaMH, TaK KaK ynpomaH C ee noMOWbD 

CBOe MUWJleHHe H npHHHMaSI zaproH 3a neficTBHTeJlbHOCTb, -MOZHO pa3yqHTbCSI 

,npH 3TOM H npaBHJlbHO JIOrHqecKH H .¢H3HqecKH MUCJIHTb. TyT, OTBJleKaS!Cb 

HeCKOJlbKO OT HaWeH ·TeMU, Heo6xonHMO cneJiaTb ace ze HeKOTOpUe nOSICHeHHSI • 

.ECJIH 6u H3MepHTeJlbHUe npH6opu peaJibHO He H3MeHSIJIHCb, KaK 3TO C'IH

TaJIOCb B KJlaCcHqecKoe apeMSI H KaK HeKOTopue CKJIOHHU non rHnH030M npHH

~Hna OTHOCHTeJlbHOCTH cqHTaTb no CHx•rrop H ynopHO BHywaTb•3TY MUCJlb H 

npyrHM, 3aMopaZHBaSI H HX MUWJleHHe, HeB03MOZHU·6UJIH 6u ace Te ¢H3HqecKHe 

·pe3yJ1bTaTU, KOTOpue MU HMeeM, B TOM qHcJie H'OCHOBHOH H3 HHX - He3aBHCH
MOCTb cpeAHeB'OTHOCHTEAbHOR cKopocTH pacnpocrpaHeHHH csera B npHMOM · H 
o6paTHOM HanpaBBeHHHX (enHHCTBeHHO-HenocpencTBeHHO·nonTaepznaeMUH onu

TOM). OT'COCTOSIHHSI nBHlKeHHSI H3MepHTeJlbHOH CHCTeMU B npocTpaHCTBe npH 

onHoBpeMeHHOH He3aBHCHMOCTH CKOpOCTH CBeTa OT naHHoro H JID6oro npyroro 

. nBHZeHHSI H; 'CJienoaaTeJlbHO, npH a6COJIDTHOM ee ·noCTOSIHCTBel 6e3'3THX Me-
' ' ' ' 2 
TpHqeCKHX H3MeHeHHH naHHaSI aeJIHqHHa OKa3aJiaCh 6u HeH36elKHO B 7 · pa3 

MeH~We· B nBHZymeflci ~HCTeMe HO npHHUHne OTHOCHTeJlbHOCTH He MOrJI0·6UTb 

H petiH. ,' JIHWb 6naronapH 'nopeHueBCKOMY' COKpameHHD H 3aMenneHHD' TeMna 

apeMeHH 3Ta BeJIHqHHa'-OKa3UBaeicH qHCJleHHUM HHBapHaHTOM B 'co6cTBeHHriM 

MacwTa6e nnHHU H apeMeHH naHiKymeficH cHcTeMbl oTcqeTa·; TonhKO a 3TOM cny;.. 

qae nnH 'apei.!:ei:iii 3ana3nUBaHHSI t.t CBeTOBoro cHrnana npH' pacnpocTpaHeHHH 

B _. npHMOM H ·o6paTHOM ; HanpaaneHHSIX. OTltOCHTeJlbHO .llBHlKymeficSI 6a3ll L=L~/7. 
. ·. . ; ·:-,. ·, ' . • . . 2 ' . 2 ' (., 

t.t=t.1:7=L/(c+v)+L/(c:-v)=2L/c(1-{3 )=2L7 /c 

rne-c H V - CKOpOCTHi' H3MepSieMUe B HenonBHZHOH CHCTeMe_nTcqeTa, H,. 

.cnenoaaTeJlbHO, ~•=.2Lo/t.i: =·2L7/t.,: = c. · CaMUM ynHBHTeJlbHUM B, 

3TOH HCTOpHH SIBJIS!eTCSI, nozanyfi, TO, qTQ MHOrHe no CHX nop TaK H He yH-
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CHHJIH ce6e CMUCJla HOBoro 3aKOHa CJIOZeHHSI CKOpOCTefi H npononzaDT, cne

KYJIHPYH HM, c6HBaTb c TOJIKY eme H noaepqHaue nonpacTaDmHe nOKOJleHHSI. · 

KaK HH BeJIHK AJib6epT 38HWTeHH, HO H OH He B COCTOSl,HHH 6un OTMeHHTb pa

Hee ycTaHOBJleHHUe 3aKOHU BeKTOpHoro HCqHcJieHHH, H eCJIH cyMMa BeKTOpOB 

BllrJIHnHT HHaqe, TO 3TO 03HaqaeT JIHWb, qTQ OHH H3MepeHU Bee ze B pa3HllX 

enHHHUax. QqeBHnHo, KaK H npH CJIOZeHHH ¢YHTOB C KHJlorpaMMaMH, CKOpOCTH 

TOZe cnenyeT npezne"BupaBHHBaTb",qTQ H OTpazaeT HOBUH 3aKOH CJIOZeHHSI. 

TaK, HanpHMep, eCJIH Tpe6yeTCSI HafiTH pe3yJlbTHPYDWYD CKOpOCTb qacTHUU B 

HenonBHlKHOH CHCTeMe no naHHOH BeJIHqHHe ee (3 B naHzymeficSI co CKopoc-n . 
TbD {Jo CHCTeMe OTcqeTa, TO B cnyqae B3aHMHOH opToroHaJlbHOCTH. 3THX ae·K-

TOpOB BeJIHqHHa {Jn, H3MepeHHaSI yze B enHHHUaX nJIHHU H BpeMeHH HenonBHZ

HOH CHCTeMU, 6yneT npOCTO B 70 pa3 MeHbWe H, cnenoaaTeJlbHO, cyMMa BeK

TOpOB B 3TOH CHCTeMe no TeopeMe IlH¢aropa 6yneT {3=(f3!+f3!f7!)
1

/
2 

' K 

qeMy, pa3yMeeTCSI, npHBOnHT"H o6maSI ¢0pMyna CJIOZeHHSI CKOpOCTefi, HCnOJ1b-

3yeMaS1 B 3TOM cnyqae. B npoH3B0JlbHOH CHTyaUHH nnH "BUpaBHHBaHHSI B npa

Bax", TO eCTb HaxozneHHSI BTOporo BeKTopa s MacwTa6e HCXOnHofi CHCTeMU, 

Tpe6yeTCSI, KOHeqHo, nonOJIHHTeJlbHUH yqeT npononbHOro COKpameHHSI H cnBH

ra onHoBpeMeHHOCTH B naHzymeHCSI CHCTeMe, qTo B cnyqae KOJIJIHHeapHUX ae

KTOPO'B caonHTCSI K YMHOlKeHHD BeKTOpa YlKe Ha MHOlKHTeJlb 1/72 
(1±{3 fJ ) , 

0 0 A 

H nnH cyMMU BeKTOpOB B HCXonHofi CHCTeMe nonyqaeTCSI Torna 3HaKOMOe sceM 

aupazeHHe: 
fJ =fJ ±(3 /72 (1±(3 fJ )=({3 ±(3 )/(1±(3 (3 ). o n o o n o n o n 

TaKHM o6pa30M, MU HMeeM neno He C HOBUM 3aKOHOM CJIOZeHHSI KaK Ta

KOBUM, a co CJIOZeHHeM BeKTOPOB, onpeneneHHUX B pa3JIHqHUX MeTpHqecKHX 

MacwTa6ax[7h' Ho HMe.HHO 3Ta BaZHefiwaSI nnH nOHHMaHHSI cyTH CTOpoHa nena 

KaK pa3 H onycKaeTCSI H3 BHny. Bonee Toro, cneKyJIHPYSI Ha 3TOM, nuTaDTCSI 

y6enHTb, qTo cyMMa nD6ux aeKTOpoa He uozeT 6uTb 6onbwe CKopocTH caeTa, 

H spone 6u aonpoc o ee aenHqHHe B nsHzymeficH cHcTeMe 3THM H HcqepnaH. 

Ho, Bo-nepBUX, 3Ta cyMMa He OTHOCHTCSI K nBHlKymeficSI CHCTeMe, a B0-BTO

pux·, CMUCJla B 3TOM He 6onee, qeM B YTBepzneHHH, qTQ cyMMa nayx BeJIH'IHH 

B H C-B He 60JlbWe C, noTOMY qTo npH6aBJIS!eMaSI ae·JIHqHHa C' B naHzymefiCSI 

CHCTeMe npH nepeaon~ B enHHHUU HenonBHlKHOH ~HCTeMU eCTb He qTo HHOe, 

KaK BeJIHqHHa OT_HOCHTeJlbHOH CKOpOCTH CBeTa no OTHOWeHHD K nBHJKymeficSI 

CHCTeMe H paBHa npocTO c+v, KaK H nonzHo 6UTb B CHJIY He3aBHCHMOCTH 

CKOpOCTH CBeTa OT CKOpOCTH HCTO'IHHKa. HcnoJib3YSI 3TO ecTeCTBeHHOe 3Ha

qeHHe OTHOCHTeJlbHOH CKOpOCTH, MOZHO cpa3y nonyqHTb BUpazeHHe nnH cnBH

ra onHoapeMeHHOCTH B naHzymeficH cHcTeMe, y'IHTUBaeMoro npeo6pa3oBaHHeM 

JiopeHua nnH apeMeHH. nefiCTBHTeJlbHO, nnH pa3HOCTH BpeMeH npHxona CHrHa

na H3 cpenHefi ToqKH naHzymeficsi 6a3u x=x'/7 HMeeM: 
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it=x'/2;(c-v)-x'/2;(c+v)=x'v;/c
2 

, 

KOTOpaH H conepEHTCH B npeo6pa3OBaHHH nopeHua nnH BpeMeHHOH KOOpnHHa

Tll_nOMHMO qneHa t'7, yqHTUBaDmero H3MeHeHHe MaCmTa6a BpeMeHH, npHBOnH 

B· HTOre e111e H K nHH98HO8 3aBHCHMOCTH ee OT npocT•p'aHCTBeHHOH, qTO H no

cnyzHnO noBonoM nns BBenemrn qeTupexMepHoro cpopManH3Ma H CflHnococpcKHX 

pa3rOBopoB O Hepa3nenHMOCTH npocTpaHCTBa-BpeMeHH. TaKHM o6pa30M, TeO

pHH B HeHBHOM BHne onHpaeTCH Ha npaBHnbHOe 3HaqeHHe OTHOCHTenbHOH CKO

pOCTH cBeTa B 3anaHHOM HanpaaneHHH, HO ny6nHqHo aunaeT ee 3a HHBapH

aHT, KaKOBl,IM OHa B OTnHqHe OT ee cpenHero 3HaqeHHH Ha caMOM nene, KO

HeqHo, He HBnHeTCH. Hrpa BeneTCH Ha OTpHuaTenbHl,IX pe3ynbTaTaX onuTa 

Ma8KenbCOHa H npyrHX, He HMeDmHX HHKaKoro OTHOilleHHH K H3MepeHHD_3TOH 

BenHqHHll, He_H3MepseMOH Ha caMOM nene HH B onHoM 3KcnepHMeHTe H3-3a 

OTCYTCTBHH B npHpone MrHoBeHHl,IX CHrHanoB, Heo6xonHMllX B nono6HHX H3Me

peHHHX, Ha qeM nopoqHl,18 Kpyr H 3aMUKa9TCH, TaK KaK nHllb TaKHe CHrHanu, 

noMHMO 3npaBoro paccynKa, TORbKO H cnoco6Hll BOCCTaHOBHTb HCTHHy. 

Bo3apa111aHcb Tenepb BHOBh K Hame8 npocTe8me8 3anaqe o npeueccHH 

cnHHa, noHHTepecyeMCH eme TOnhKO yrnoM .noaopoTa ero 3a onHo H TO JKe 

KOHeqHoe BpeMH MeJKny nByMH co6UTHHMH B o6eHX ·cHcTeMaX OTcqeTa. npoH3B0-

nH HHTerpHpoBaHHe npHBeneHHUX Bllille Bupal!CeHHH, nonyqHM 
,: 

~•= Jw'di:=geB ,:/2mc=geBt/2mc;
2

• 
L L o 

0 

t 
~ = Jw dt=geBt/2mc;

2 H 
L L 

0 

H3 paaeHCTBa yrnoB noBopoTa cnHHa cnenyeT, qTo B o6oHx cnyqaHX OH oT

HOCHTCH K onHOH H TOH JKe CHCTeMe, H, cnenoaaTenbHO, eH MOJKeT 6UTb nHillb 

CHCTeMa nOKOH qacTHUll. 
B OTnHqHe ~T paCCMOTpeHHOrO 3neKTpoMarHHTHoro MexaHH3Ma npeuecCHH 

TOMaCOBCKaH npeueccHH COBepmeHHO He 3aBHCHT OT BenHqHHl,I MarHHTHOro MO

MeHTa H CilHHa qacTHUU H MOEeT 6UTb npencTaBneHa [2] cpopMyno8 

w 
T 

= - 72 ➔ ➔ 
T+i•[/3•~] ( 2) 

rne ~ -MrHoBeHHOe ycKopeHHe qaCTHUU. BHnHM, qTO TOMaCOBCKaH npeueccHH 

BO3HHKaeT RHillb B cnyqae, Korna ycKopeHHe H CKOpOCTb He COBnanaDT no 

HanpaBneHHD. KaK MOlKHO noKa3aTb, 3TO CBH3aHO C TeM, qTo TOMaCOBCKHH no-

_BOpOT Bll3UBaeTCH H3MeHeHHeM HanpaBneHHH B npocTpaHCTBe npononhHOro no

peHUeBCKOro cJKaTHH Hero BenHqHHOD. TTO3TOMY aHanora _3TOro 3cpcpeKTa B 

KnaccHqecKOH MexaHHKe He cymecTByeT. HecMoTpH Ha 6onhmoe qHcno pa6oT, 

IlOCBHII19HHllX HCCnenoBaHHD 3Toro cpyHnaMeHTanbHOro cnencTBHH.061I1HX npeo6-

pa30Ba!IHH nopeHua 6e3 BpameHHli, 6onbllHHCTBO CflH3HKOB, He CTanKHBaBllHXCH 

c npeueccHe8 CilHHa penHTHBHCTCKHX qacTHU, ace JKe He 3HaKOMO c 3THM HB-

12 

t 

t 

'' 

neHHeM, xoTH ponb ero He MeHbme, qeM nopeHUeBcKoro czaTHH H 3aMenneHHH 

xona qacoB, BHTeKaD!I1HX H3 cneuHanbHHX npeo6pa3~BaHH0 nopeHua. no-BHnH

MOMY, nonynHpH3aTopaM TeOpHH OTHOCHTenbHOCTH XBaTaeT 3a60T H C onHHM 

napanoKCOM qacoB, KOTOpUH B paMKax TeOpHH OKa3anOCb HeBO3MOEHllM o6oHC

HHTb H npHxonHTCH npHKpUBaTbCH o6me8 TeopHe8 OTHOCHTenhHOCTH, H~ HMeD

meH Ha caMoM nene HHKaKoro OTHOilleHHH K 3TO8 3anaqe.(~e8CTBHTenbHO, no

GTaToqHo BBeCTH B neHCTBHe nHllb TpeTbH qacu, nBHEYII1HeCH c TO8 ze CKO

pOCTbD B o6paTHOM HanpaaneHHH H nepeHOCH111HX HHCflOpMaUHD o npomenmeM Bpe

MeHH BTopux qacoB HO co6CTBeHHOM, KaK BCH npo6neMa coxpaHeHHH Tpe6ye

Moro ycnoBHH HHepUliaRbHOCTH 3neMeHTapHo pa3pemaeTCH 6e3 KaKoro-nH6o 

H3MeHeHHH KoHeqHoro pe3ynhTaTa~B cnyqae TOMacoBCKoro BpameHHH nonoze

HHe, KOHeqHo, cymeCTBeHHO cnoJKHee H "HneH" 6ercTBa 3a paMKH TeOpHH He 

noMoraeT. 0Ka3UBaeTCH, B peanbHOM npocTpaHCTBe npH nBHEeHHH n3 HeKOTO

poMy KOHTYPY He cymecTayeT napannenbHOro nepeHoca BeKTOpa, KaK 3TO HMe

eT MeCTO B HbDTOHOBCKOM npocTpaHCTBe. BepHyBmHCb B HCXOnHyD ToqKy, MU 

HeH36elKHO o6HapylKHM, qTo, HeCMOTpH Ha OTCYTCTBHe coo6111aD1I1HX MOMeHT Bpa

meHHH cHn, He coananaDT He TonhKO noKa3aHHH qacoB, Ho H Bee HanpaBne

HHH, KOTopue 6unH nepBOHaqanbHO 3anaHU H coxpaHHnHCb B HcxonHOH TOqKe 

npocTpaHCTBa. flHillb npH npHMOnHHeHHOM nBHJKeHHH HanpaBneHHe nopeHUeBCKO

ro CJKaTHH He3aBHCHMO OT ycKopeHHH He HCnUTUBaeT HHKaKoro apameHHH H 

IlOBOpOTa KoopnHHaTHOH CHCTeMU H CBH3aHHUX C HeH BeKTOpOB He npoHcxonHT.-

npHBeneHHOe Blllle BupalKeHHe nnH TOMaCOBCKoro qneHa npeuecCHH MOEHO 

3anHcaTb TaKJKe B BHne: 

WT=-(; - l)/3ek =-(; - l)wc (3) 

rne k-KpHBH3Ha TpaeKTOpHH, a WC - yrnoBaH CKOpOCTb noBopoTa HMnynhca 

qacTHUll B naHHOH TOqKe. 3THM BUpaJKeHHeM, noKa3UBaD111HM 3aBHCHMOCTb 3Cfl

cpeKTa OT CTeneHH nopeHUeBCKOrO CJKaTHH, MU nanee H BOCilOnh3yeMCH. 

BupaJKeHHe nnH WC B cnyqae nBHlKeHHH B CKpemeHHUX nonHX HMeeT BHn 

w = ~ - - -'-[/3•E] ( 
B ➔ ➔ ) 

c me ; 72_ 1 
rne BTopo8 qneH yqHTHBaeT 3aMennsDmee ne8cTBHe 3neKTpHqecKoro nons. B 

qacTHOCTH, ecnH E = -[~•BJ, TO KpHBH3Ha TpaeKTOpHH 06pa111aeTCH B Hqnb. 

~eHCTBHTenbHO, nenaH noncTaHOBKY, nonyqHM 

w = eB( ! - ~) = ~( ! - ! )=o . 
c me 7 

7
2 _ 1 me 7 7 

BupaJKeHHe nnH TOMaCOBCKOH npeueccHH (3), TaKHM o6pa30M, HMeeT BHn: 
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w 
T 

- -. -•B - - 7-[ 0 •E] e ( 7-1 ➔ ➔ ) 

me 7 7 +1 " • (4) 

06oe,nHHHH Tenepb o6a qneHa npeueccHH, nonyqHM B HTore 

w = 9.~ B-[{3•E] - ~ 7 - B - _L[{3•E] = 
( 

➔➔) ( 1 ➔➔) 
s 2 me me 7 7+1 

~-[( 9 - 7 -
1 )s -( 9 - __!_ )r;.;1]= me 2 7 2 7+1 

= !e•[(a + ½)s -(a+ 7!1)rf37E~ , 

(5) 

r.ne a=g/2 -1 eCTb aHOManbHaH qacTb g-,aKTOpa qacTHUU. 9TO H eCTb H3Be

CTHOe peweHHe Tener.nH H .np. [6], ecnH era nepenHCaTb B BH.ne $YHKUHH 

TpexMepHUX BenHqHH, H3MepHeMUX Henocpe,ncTBeHHO B onuTe. nonyqeHHOe 

BUpameHHe onHCUBaeT MrHOBeHHYD npeuecCHD cnHHa e.nonb TpaxoH.nono.no6HOH 

TpaeKTOpHH qacTHUU B MaCWTa6e na6opaTOpHoro BpeMeHH. B qacTHOM cnyqae 

npH E=O .nnH pa3HOCTHOH qacTOTU w.-wc HMeeM 

w -w = eB.a 
s c me 

TO ecTb .nnH qffCTO .nHpaKOBCKOH qacTHUU, .nnH KOTOpOH a=O, ~w.-c= 0 • Ha 

H3MepeHHHX HMeHHO 3TOH qaCTOTU H OCHOBaHa MeTO.UHKa H3BeCTHUX 3KCnepH

MeHTOB C 3neKTpoHaMH H MDOHaMH no npeUH3HOHHOMY onpe.neneHHD HX MarHHT

HUX MOMeHTOB. 9TH H3MepeHHH C rpoMa.UHOH TQqHQCTbD no,nTBep~aDT He3aBH

CHMOCTb H3MepHeMOH BenHqHHU "a" OT CKOpOCTH qacTHU H TeM caMUM no.n

TBepm,naDT cnpaee.nnHBOCTb penHTHBHCTCKOH ,TeopHH cnHHOBOH npeueccHH 

(BKRDqaH TOMaCOBCKOe epameHHe), KpaTKO H3nomeHHOH Buwe. 

2. nPEOBPA30BAHHE YPABHEHHH ~BHDHHH cnHHA 

B ~BHIYmYJOCH CHCTEMY OTCqETA 

9TO npeo6pa30BaHHe .naeT BO3MOmHOCTb ycTaHOBHTb, HBRHeTCH RH eupa

meHHe .nnH TOMacoecKoro qneHa npeueccHH, BUTeKaDmero H3 o6wHx npeo6pa-

3OBaHHH nopeHua 6e3 epameHHH; He COCTaBnHDWHX rpynnu, KOBapHaHTHUM OT

HOCHTenbHO rpynnu cneuHanbHUX npeo6pa30BaHHH nopeHua H peWHTb TaKHM 

o6pa30M Bonpoc O eunonHHMOCTH npHHUHna OTHOCHTenbHOCTH B 3TOM HBneHHH. 

3anHWeM nonyqeHHOe BUpameHHe (5) CHOBa B BH,ne ,neyx He3aBHCHMUX 

qneHOB 

w - 9 .~ B-[{3•E] - ~ !=.,_ B - _L [/3•E] 
( 

➔➔) ( 1 ➔➔) 
s 2 me me 7 7+1 
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H HaR.neM BH,n 3Toro ypaeHeHHH noqneHHO B .npyroR HHepuHanbHOH CHCTeMe 

OTcqeTa H,B qacTHOCTH,TaKOH, B KOTOpoR 3neKTpHqecKoe none*OTCYTCTByeT~ 

CKOpOCTb TaKOH CHCTeMU {3 onpe.nenHeTCH, KaK Guno noKa3aHo, Mo,nyneM OT

HOWeHHH E/B, a HanpaeneH:e onpe.nenHeTCH ycnoeHeM E=-[~ •Bl, r.ne f3 -
0 0 

CKOpOCTb 3neKTpHqecKoro .npeR$a qaCTHUU. MarHHTHOe none B TaKOH CHCTeMe 

B~ CBH3aHO C noneM BB Heno.nBHmHOH CHCTeMe COOTHOWeHHeM 

B=B' •7 , 
0 0 

r.ne 7 = (l-,,2)-1/2 
0 p O • 

qneH [~•E], BXO.UHWHH B HCXO.UHOe BUpameHHe, B 3TOM cnyqae npHBO-

.UHTCH K BH,ny: 
➔ ➔ ➔ ➔ ➔ ➔ ➔ 

[/3•E]=-[/3•[/3 0 •B]]=B(/3 0 •/3), 

r.ne (~ 0 •~)-cKanHpHoe npoH3Be.neHHe BeKTopoe. 

CKOpOCTb qacTHUU {3n B .UBHmyweRcH co CKOpOCTbD /30 CHCTeMe OTcqeTa 

CBH3aHa co CKOpOCTbD ee /3 ~ HCXO.UHOH CHCTeMe o6meR $OpMynoR cnomeHHH 

CKOpOCTeH 

/3 
(/3 2 +/3 2 +2/3 (3 Cose -{3 2 {32Sin2 0) 1/ 2 

o n o n o n 
l+/3 0{3neosa 

(6) 

r.ne 0 - yron Mem.ny. BeKTOpaMH {3n ff /30 B .UBHmywe.HCH CHCTeMe. 

Hcnonb3YH BupameHHe (6), nonyqHM 

7=(1-/3 2
)-

1/ 2 = 7 7 [l+(~ •~ )] 
o n o n 

r.ne 70 H 7n -nopeHu-,aKTopu CHCTeMU OTcqeTa H qacTHUU COOTBeTCTBeHHO; 

npHMeHHH $OPMY ny cnomeHHH CKopocTeR ( 6) B o6paTHOM nopH.nK'e .n.irn 

{3n B .UBHmyweRcH CHCTeMe, nonyqHM aHanorHqHoe COOTHOWeHHe .nnH 7n 

7n= 7
0

7 [1-(~
0
•~)]. 

(H3MeHeHHe 3HaKa CBH3aHo C TeM, qTQ C TQqKH 3peHHH .UBHmyweRCH CHCTeMU, 

Heno.nBHmHaH .UBHmeTCH B npoTHBononomHOM HanpaaneHHH co CKOpOCTbD -/30.) 

Hcnonb3YH npHee.neHHUe COOTHOWeHHH nyTeM npocTOH no.ncTaHOBKH B (5), 

nonyqHM 

geB( ~ ~ ) eB( 7-l 7 ~ ~ )~ 
7

n eB 
72

-
1

-
72

(~•~0 ) w.= 2mC l-(p•po) - me -7- - 7+1(p•po) -2me·707 - mc· 7(7 + 1) = 

9 eB 7 n eB (77n- 70) 
2·me·77 - mc·7 7(7 + 1) 

0 0 

· eB' 7 eB' (77 -7 ) g o n o n o 
2·~ - Iiic. 7(7+1) (7) 

B TaKOH $OpMe ypaBHeHHe (7) OTTHCUBaeT npeuecCHD cnHHa no-npemHeMy 

B Heno,nBHmHOH CHCTeMe, eupameHHYD nHWb qepe3 napaMeTpu nonH H COCTaB

nHDWHe CKOPOCTH .UBHmyweRcH CHCTeMU OTCqiT~'. nocKORbKY o6e CHCTeMU HHep

UHanbHUe, TO ecTb He no,neepmeHu OTHOCHTenbHOMY epameHHD, TO Ha6nD,naeMoe 
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H3MeHeHHe CKOpOCTH c'nHHOBOH npeuecCH B .llBHlKYIUeHCH CHCTeMe MOJKeT 6UTh 

CBH3aHO J!Hllih C H3MeHeHHeM ycJJOBHH ee H3MepeHHH H3-3a nepexo.na K .npyro

MY MaCWTa6y BpeMeHH H .npyroH O.llHOBpeMeHHOCTH, HO HH B KOeM cnyqae He c 

nepeHMeHoBaHHeM KOMnOHeHT noJJH H BUpaJKeHHeM 3qxpeKTaqepe3 ,npyrHe coc

TaBJJHDIUHe CKOpOCTH qacTHUU, BUnOJJHeHHUM HaMH yJKe Burne, TaK KaK 3TH na

paMeTpU, onpe.neJJHDIUHe noJJHOCThD <l>H3HqecKHe YCJJOBHH pewaeMOH 3a,naqH, 

npH 3TOM, KOHeqHo, OCTaDTCH COBepweHHO HeH3MeHHUMH. cne.nyeT cneuHaJJhHO 

no,nqepKHYTh 3TO noJJolKeHHe, TaK KaK 3TO ecTh HMeHHO TOT Y3JJOBOH MOMeHT, 

HCHOe nOHHMaHHe KOToporo onpe,neJJHeT npaBHJJhHOCTh peweHHH. B cnpaae.nJJH

BOCTH TaKoH KOHuenuHH MOlKHO y6e.nHThCH Ha MHOJKeCTBe npHMepoB H3 o6JJaCTH 

3JleKTPO.llHHaMHKH, XOTH 3TO .llOJllKHO 6UTh, KOHeqHo, HCHO H npocTO H3 qHCTO 

4>H3HqecKHX coo6paJKeHHH. 

TaKHM o6pa30M, Teneph HaM OCTaJJOCh J!Hllih BUpa3HTh qacTOTY npeuec

CHH w~ a MaCWTa6e BpeMeHH .llBHlKYIUeHCH co CKOpOCThD po CHCTeMU OTcqeTa, 

H Tpe6yeuoe npeo6pa30BaH~e 6y.neT 3aKOHqeHHUM. npH 3TOM, ecJJH HCXO.llHOe 

ypaBHeHHe KOBapHaHTHO OTHOCHTeJJhHO npeo6pa30BaHHH RopeHua, MU .llOJllKHU 

nonyqHTh aupaJKeHHe, He co.nepJKaIUee 6onee napaMeTpoB 7 H 7
0 

H no qiopMe 

no.no6Hoe HCXO.llHOMY. RHllih npH 3THX YCJJOBHHX HOBaH .llBHlKYIUaHCH CHCTeMa 

MOlKeT _nonyqHTh npaBO Ha3UBaThCH HenO.llBHlKHOH, a npHHUHn OTHOCHTeJJhHOCTH

He3U6JJeMHM 3aKOHOM npHpO.llH B ,naHHOM KJJacce HBJJeHHH. 

Tpe6yvmeecH BpeMeHHoe·npeo6pa3oBaHHe MOlKHO c.nenaTh .llBYMH 3KBH

aaJJeHTHUMH cnoco6aMH: JJH6o Henocpe.ncTBeHHO nepeHTH K uacwTa6y co6cT

BeHHoro BpeMeHH .llBHlKYIUeHCH co CKOpOCThD po CHCTeMU OTcqeTa, yqTH npH 

3TOM C.llBHr ee O.llHOBpeMeHHOCTH no OTHoweHHD K HCXO.llHOH, JJH60 c.nenaTh 

nepexo.n B CHCTeMy noKOH qacTHUU H 3aTeM o6paTHUH, HO yJKe B CHCTeMy, B 

KOTOpoH CKOpOCTh. qacTHUH He P, a pn. npeHMyIUeCTBO BTOporo cnoco6a a 

TOM, qTo BBe.neHHH nonpaBKH Ha C.llBHrH O.llHOBpeMeHHOCTeH B 3TOM cnyqae He' 

Tpe6yeTCH, TaK KaK nepexo.nu coaepwaDTCH MeJK.ny CHCTeMaMH, B O.llHOH H3 

KOTOpHX qacTHUa Bcer.na noKOHTCH. B 3TOM cnyqae H3-3a 3qxpeKTa 3aMe.nne

HHH xo.na .llBHlKYIUHXCH qacoB qacTOTa, H3MepHeMaH B CHCTeMe noKOH qacTHUU 

wr:, CBH3aHa C qacToTaMH B CHCTeMax, B KOTopux OHa .llBHJKeTCH co CKOpoc-
s 

THMH pH Pn, cne.nyDIUHM COOTHOllieHHeM: 

w 7 = wr: 
s s 

OTcv.na cne.nyeT, qTo w•= w .__r_. 
s s 7 

n 

w' 7 
s n 

H3 3KBHBaJJeHTHOCTH o6OHX cnoco6oB nepecqeTa BUTeKaeT, qTo 

w' = w 7 - a = w .__r_ , 
s s O s 7 

n 
OTKy.na .llJIH nonpaBKH a Ha C.llBHr 0.llHOBpeMeHHOCTH npH npHMOM nepexo.ne 

nonyqHM 3HaqeHne [1) 
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_7_ = 1 + (~ .p➔) 
7 7 n o 

n o 
a 

KOTOpoe cne.nyer BBO.llHTh npH npHMOM nepexo.ne K MacwTa6y BpeMeHH CHCTe

MU, .llBHlKYIUeHCH co CKOpOCThD Po· BH.llHM, qTo BeJJHqHHa nonpaBKH 3aBHCHT 

OT HanpaBJJeHHH p n B HOBOH CHCTeMe OTcqeTa H OHa OTCYTCTByeT. JJHllih B 

cnyqae nonepeqHoro no OTHOllieHHD K BeKTOPY p O .llBHJKeHHH I KaK H .llOJllKHO 

6UTh H3-3a OTCYTCTBHH C.llBHra O.llHOBpeMeHHOCTH B 3TOM HanpaaneHHH. 

~H3HqecKaH cyTh nonpaBKH 3aKJJDqaeTCH B yqeTe HepaBHOMepHOCTH «paK

THqecKoro .llBHlKeHHH qaCTHUU no KpyroBOH TpaeKTOpHH B .llBHlKYIUeHCH CHCTeMe 

no noKOHIUHMCH B HeH qacaM. neHCTBHTeJJhHO, qaCTHUa .llBHlKeTCH perynHpHO 

no 3TOH TpaeKTOpHH J!Hllih no co6CTBeHHOMY HeperynHpHOMY apeMeHH, npone

TaH O.llHHaKOBUe .nyrH OKpylKHOCTH 3a paBHUe ~poMelKyTKH co6CTBeHHOro Bpe

MeHH, KaK 3TO 6y.neT noKa3aHO HHJKe (CM. c.20). Ho 3TH HHTepBaJJK He npo

nopuHoHaJJhHH COOTBeTCTBYDIUHM HHTepeaJJaM 3aTpaqHaaeMoro BpeueHH no qa

caM B Heno.nBHJKHOH CHCTeMe, B KOTOpOH OHH OTHD.llh He paBHU. Ho TaK KaK 

xo.n qacoe, noKOHIUHXCH B KaKOH-JJH60 TOqKe .llBHlKYIUeHCH CHCTeMU, CTporo 

nponopUHOHaJJeH xo.ny qacoe B Heno.nBHlKHOH CHCTeMe B CHJJY HX HHepuHaJJb

HOCTH, TO ae MoryT 6UTh paBHHMH H COOTBeTCTBYDIUHe npoMeJKyTKH apeMeHH, 

OTCqHTUBaeuue .llBHJKYIUHMHCH qacaMH. neHJKYIUHHCH Ha6JJD.llaTeJJh no CBOHM qa

caM 3TOro He 3aMeqae~, TaK KaK noJJh3yeTCH qHcTO ycJJOBHOH CKOpOCThD Pn, 
onpe.neJJHeMOH B paMKaX co6CTBeHHOH O.llHOBpeMeHHOCTH, H no3TOMY HHKaKoro 

npOTHBOpeqHH He BO3HHKaeT. 

TaKHM o6pa3OM, HCnOJJh3YH, HanpHMep, BTOPOH cnoco6 nepecqeTa, TO 

ecTh yMHOJKaH nonyqeHHOe eupaJKeHHe(7) cneea H cnpaea Ha MHOJKHTeJJh 7/7n, 

nonyqHM B HTOre HCKOMUH pe3yJJhTaT 

7 
w• = w •--

s s 7 
n 

eB' eB' (77 -7) g
0 
__ 0 ___ o. n o 

2 me me 7n(7+1) 

(77 -70) 
= w' - w' •--n-,-__ 

L c 7 +1 
(8) 

noJJHOCThD coena.naDIUHH c nonyqeHHUM paHee B pa6oTe [1]. 

BH.llHM, qTO nepBhlH qJJeH, 3JJeKTpoMarHHTHhlH, onHTh npe.ncTaBJJHeT 

co6ov napuopOBCKYD npeuecCHD B MarHHTHOM nones; npH HyJJeBOM 3HaqeHHH 

3JJeKTpHqecKoro noJJH, KaK H .llOJllKHO 6h1Th B CHJJY KOBapHaHTHOCTH eupaJKeHHH 

,nJJH 3TOro qJJeHa B HCXO.llHOM ypaBHeHHH, 11 B TO JKe apeMH npH o6meH cxeMe 

npeo6pa30BaHHH BhlpaJKeHHe .llJJH TOMaCOBCKOrO qJJeHa npeueccHH co.nepJKHT 

"JJHlliHHe" napaMeTpH 7 H 70 H,cne.noeaTeJJhHO, OTJJHqaeTCH OT Toro, KOTOpoe 

cne.noeano 6u HanHCaTh,HCXO.llH JJHllih H3 npHHUHna OTHOCHTeJJhHOCTH,a HMeHHO: 

w 
T 

- w;crn- 1) (9) 

cnpaee.nJJHBoro ,nJJH HenO.llBHlKHOH CHCTeMU OTcqeTa. 
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nonyqeHHOe BUwe BUpameHHe nnH TOMaCOBCKOro qneHa npeuecCHH 
w;= -w;(77A-70)/(7 +l) neHCTBHTenbHO nepexonHT B BUpameHHe (9), HO RHWb 
npH 7 0 = 1, Karna 7 = 7n, TO ecTb Karna nocTynaTenbHOe naHmeHHe cHcTeMu 
OTcqeTa OTCYTCTByeT H TpaeKTOpHR qacTHUU CTaHOBHTCR neHCTBHTenbHO Kpy
roaoa BMecTo TpaxoHnanbHoH, HMeDwea MecTo B paccMaTpHBaeMoH 3anaqe. 
TaKHM o6pa30M, HeKOBapHaHTHaR no6aBKa K qneHy TOMaCOBCKOH npeuecCHH WT, 

HMeDwea MeCTO B HenonaHmHOH CHCTeMe, CBH3aHHaR C nocTynaTenbHUM nBHme
eM CHCTeMU OTcqeTa co CKOpOCTbD ~o' ecTb 

77 -7 7 + 7 
Aw 1 =w 1 -w = -w• ( n ° -7 +1)= w• ( n ° -1) , 

T T T C 7+1 A C. 7+1 

H, cnenoBaTenbHO, CKOpOCTb cnHHOBOH npeuecCHH B naHmyweHCR CHCTeMe OT
cqeTa MOmHO 3anHcaTb npOCTO B BHne 

w•= w + Aw' 
S s T ) (10) 

rne ws -CKOpOCTb cnHHOBOH npeuecCHH B HenonBHmHOH CHCTeMe npH E=O, TO 
eCTb Karna MHpoBaR TpaeKTOpHR qacTHUU B neHCTBHTenbHOCTH KpyroaaR. 

3aMeTHM, qTo no6aaoqHaH aenHqHHa Aw' MomeT 6uTb auqHcneHa,KoHeqHo, . T 

H HenocpencTBeHHO H3 aenHqHHU yrna no6aaoqHoro TOMacoacKoro noaopoTa c, 
BO3HHKaDwero npH cnomeHHH BeKTopoa ~0 H ~n' onpenenReMoro, cornacHo pa-
6oTe (8), aupameHHeM 

sin(e+c) 
7 + 7 

0 A 

7+1 sine (11) 

rne e -yron Memny cKnanuaaeMUMH BeKTopaMH ~0 H ~n B nBHmyweAcH CHCTeMe. 
3_HaqeHHe dw;=dc/di:, nonyqeHHOe HenaaHo B pa6oTe [ 9) npocTo nmpqiepeHUH
poBaHHeM BUpameHHH (11), ecTeCTBeHHO, CTporo coananaeT,BKnDqaH H 3HaK, 
C BenHqHHOH Aw', nonyqeHHOH Buwe B pe3yRbTaTe npRMOro nopeHueBCKOro 
npeo6pa30BaHHH H cnymHT RHWb ewe onHHM nonTBepmneHHeM KoppeKTHOCTH BU
nonHeHHUX B o60HX cnyqaRX pacqeTOB~) 

cnenyeT 3aMeTHTb, qTo nonyqeHHOe HaMH BUpameHHe (8), KaK H HC
xonHoe (5), onHCUBaeT MrHOBeHHYD,TO ecTb noKanbHYD,cnHHOBYD npeuecCHD. 
EcnH npoH3BeCTH ycpenHe_HHe nonyqeHHoro aupameHHH no yrny Ha6nDneHHH e 
B npenenax OTO non, BxonRWeMy B BUpameHHe nnR 7, TO KOBapHaHTHOCTb H 
cnpaaennHBOCTb npHHUHna OTHOCHTenbHOCTH B paccMaTpHBaeMOH 3anaqe BOC
*>o;waKO yrBepJfCJieHHe aBropa pa6oThl [9], · 'iTO npoTHBope'lHe c npHHtiHllOM 
OTHOCHTeBbHOCTH 6BaI'OBapn 3TOMY COBllaBeHHV HK06bl ycrpaHHeTCH, npeBCTaB
BHeTCH 6oBee 'ieM crpaHHh/M. IlpeBllOBaraeMblH HM cnoco6 "KOMlleHCatiHH",ocy
~ecTBBHeMblH Ha BeBe llpOH3BOBbHhlM Bhl'iHTaHHeM H3 BeBH'iHHhl w• HeKOBapHaHT
HOH B06aBKH Aw; K 1/BeHy TOMaCOBCKOH npeaecCHH (9), COBepJfCl~eHCH B Bhlpa
JiCeHHH (10) H BO3HHKav~en HMeHHO B CHBY BBHJiCeHHH CHCTeMbl OTC'ieTa co CKO
poCTbV ~o' KOHe'iHO, no onpeBeBeHHV llpHBOBHT K BeBH'iHHe npeaecCHH CllHHa 
B HellOBBHJiCHOH CHCTeMe llpH E=O. Ho 3TO He HMeer Bee JiCe HHKa«oro OTHome
HHH K pemaeMOH 3aBa'le, TaK KaK 3KBHBaBeHTHO llpOCTO H3MeHeHHV ee ~H3H
'ieCKHX YCBOBHH H,CBeBoBaTeBbHO, HBBHeTCH llpOCThlM caM006MaHOM. 
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CTaHaBnHBaeTCH. neHCTBHTenbkO, 061enHHRR 66a qneHa npeueccHH B (8) H 

aeonH ae~HqHHY a=~ -1, nonyqH~ 

· eB•· 1 7 + 7 ) eB' ( · 1 7 + 7 
, 0 0 JI O OJI 

ws = nic(a + 7°7+1 = me a + 7°.,-7 (1 + ~ ~ Cose) + 
n A o n o n 

1] · 
nnH HaxomneHHH cpenHero 3HaqeHHH w' B HHTepaane OT o no. n HymHo· 

auqHcnHTb HHTerpan 
n 

W' = 
s 

1 
n f w~ d9 = 

0 

TaK KaK 
2 

eB' 
0 

me 

eB' (7 +7 ) n de 
a+ OOJIJ .. 

nme7n 
0

·1+7Jl70(1·+ ~ i3 ecise) 
A O 

J dx 
b+e•eosx = -~----~----~ Aretg[ /b-e tg x/2] npH b2>e2, 

j b2-e2 · b+e 

TO HCKOMUH HHTerpan B npenenax OTO non paBeH 

n 

/ b2-;-e2 
= 

n 

✓ (1+7Jl70)
2 7272~2~2 

JI O O ·JI 

=-n-
7 +7 

0 JI 

H, cnenoaaTenbHo, cpenHHH qacToTa npeueccHH a~naHmyweAcR cHcTeMe o~

cqeTaecTb 
eB' 

- · o (. 1 ) w• = ---• a + - = 
s me . 7JI 

eB' 
9.. 0 
2 nic - w (7 C JI - 1), 

TO eCTb neHCTBHTeRbHO He 3aBHCHT OT napaMeTpOB 7 H 7 ,H BUpameHHe COB-
. ,. ' 0 - ' ' .. 

nanaeT no qiopMe c HCXOnHUM (5), ecnH nonomHTb B He~ E=O. 3TO, KOHeq-
HO,BeCbMa cywecTBeHHO, TaK KaK B npOTHBHOM cnyqae nonyqeHHUH pe3ynbTaT. 
BCTynan 6u B npOTHBOpeqHe C npeUH3HOHH~MH H3MepeHHRMH aHOMaRbHOH qa.CTH 
MarHH~HUX MOMeHTOB :rneKTpOHOB H MDOHOB, ocHoaaHHUMH 11a Ha.6.nDneHHRX · 
HMeHHO cpenHHX CKOpocTeH npeueccHH B neHmyweHCH CHCTeMe OTcqeTa, KOTO-

. . 

PYD H npencTaBnHeT 3eMnH. 
BTOpaH He3aBHC~MaR npoaepKa npaBHRbHOCTH nonyqeHHOro BUpameHHR 

MomeT 6UTb BUnonHeHa H _npHMUM : qHcneHHUM pac_qeTOM 'Ha ·6a3e HCXOnHoro 
ypaBHeHHH (5), HanpHMep, TaKHX neyx ToqeK, pacnonomeHHUX Ha TpaeKTOpHH 
qacTHUU, B npoMemyTKe Memny KOTOpUMH ee cnHH ucninueaeT IlOB~poT pbBHO. 

0 : . . . . \ ' ', . , '. . ~ 

Ha 180. QqeaHnHo, qTQ npH npaBHRbHOM OilHCaHHH_cnHH qaCTHUU nonmeH HC-

nUTUBaTb. aHanorH':{HUH HOBOpOT H B nD60H npyroH HHepuHanb~O,H CHCTeMe. o:r:- . 
cqeTa B npOMemyTKe Memny TeMH me co6UTHRMH, TO eCTb COOTBeTCTBYDWHMH' 

. . . . : ~ 

TQqKaMH Ha TpaeKTOpHHX. B .3THX CHCTeMax, . IlOCKORbKY npOTHBOnonomHOCTb 
nayx HanpaBneHHH B npocTpaHCTBe B 3TOM cnyqae H~ 3aBHCHT OT CHCTeM·oT
.cq_eTa, ecnH OHH •. KOHeqHQ, . HHepuHaRbHUe .. Bonee T_oro, IlOCKOn.~ KY euqHcn,eH
HUH Ha OCHOBe;ypaBHeHHH (5) H (8) .yron IlOBOp~lTa._CilHHa. B, o60HX cny,qaHX 
OTHOCHTCH K CHCTeMe IlOKOH_qacTHUU, KaK 61,1 He HCilUTUBaDwea yme TOMacoB-
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·CKOro noaopoTa, yqTeHHoro ypaaHeHIUIMH, TO . COOTBeTCTByIOnme HHTerpam,1 

nonEHU 6UTb aoo6me TOEnecTBeHHUMH, ecnH npenenu HHTerpHpOBaHHl! COOTBe

TCTBYIOT onHHM H'TeM Ee co6UTHl!M, HanpHMep, TOtfKaM nepecetfeHHl! tfaCTHUeH 

onpeneneHHOH opnHHaTU, o6meH nnll o6eHX CHCTeM. 9TO COOTBeTCTByeT npen

CTaaneHHIO, t{TO B onHOH H TOH Ee TOtfKe npocTpaHCTBa B onHH H TOT Ee MO

MeHT apeMeHH cnHH qacTHUU B co6CTBeHHOH CHCTeMe He MOEeT 3aHHMaTb naa 

nonoEeHHl!. rronytJeHHoe peweHHe, 6e3ycnoaHo, nonHOCTbIO ynoaneTBOpl!eT H 

3TOMY HenpenOEHOMY Tpe6oaaHHIO (CM. npHnomeHHe ). 

Rnl! HarnllnHOCTH HHTepecHO TaKEe cpaBHHTb CKOpOCTH napMOpOBCKOH 

H TOMaCOBCKOH npeuecCHH co CKOpOCTblO xona nBHEymHXCl! no TOH Ee TpaeK

TOPHH qacoa, nBHEeHHe CTpenKH KOTopux d~/dt npH COOTBeTCTByIOmeA CKopo

CTH BpameHHl! MOEeT 6UTb ynono6neHo H B_pameHHIO CITHHa. 11HTepaanu co6cT

aeHHoro apeMeHH,nponopuHoHanbHUe yrny noaopoTa CTpenKH qacoa, OTCtfHTU

aaeMu~ 3a paaHue nyroaue HHTepaanu Ha Kpyroaou TpaeKTOpHH,B co□TBeTcT

BHH c npHHUHnOM OTHOCHTe~bHOCTH,OtfeBHnHo,nonmHU 6UTb onHHaKOBU Ha TOM 

cnyqae,Korna BCl! CHCTeMa coaepwaeT nocTynaTenhHoe naHmeHHe a npocTpaH

CTBe. ReficTBHTenbHO, HanpHMep, nnll nayx paBHUX nyroaux HHTepaanoa AL 

Ha npOTHBOnonOEHUX ytfaCTKax Kpyroaou TpaeKTOPHH, rne CKOpOCTb nBHEeHHl! 

qacoa s,. napannenbHa H _aHTHnapannenbHa CKOpOCTH_CHCTeMU {Jo, MOEHO Ha

ITHCaTb cnenyIOmHe COOTHOWeHHl! nnll BpeMeH nponeTa t{~CaMH nyrH dL: 

Atl= A,:171= AL/{Jl(OTH) H At2= A,:272= AL/{J2(oTH) • (12) 

rne 71 H 72 -nopeHu~¢aKTOpU B 3KCTpeManbHUX TOtfKax TpaxoHnanbHOH Tpae

KTOpHH, Sl(oTH)H S 2(0TH) -OTHOCHTenbHUe CKOpOCTH nBHE8HHl! Bn□nb nBHEy

_meHCl! nyrH AL H A't'1H A,:2-COOTBeTCTByIOmHe HHTepaanu 3aTpatfHBaeMoro co6-

CTBeHHoro BpeMeHH tfaCOB. TaK KaK 3HatfeHHl! OTHOCHTenbHUX CKopocTe8 eCTb 

fJl(oTH)= {Jl- So= 
{Jo+ ff,. 
·1 +{J fJ - fJ = 

0 JI 0 

fJ - fJ 
0 JI 

fJ2(oTH)= {Jo- fJ2= {Jo- 1 - fJ fJ = 
0 JI 

a 3HatfeHHl! nopeHu-¢aKTOpOB 

fJ (1-{12) 
JI 0 

1 +fJofJ n 

fJ (1-{12) 
JI 0 

1 - -{fo/$ JI 

7 1 = 7 0 7,.(1+ S 0S,.) Ii 7
2

= T07Jl(1- S 0S,.) ,. 

To,noncTaBRl!l! HX B (12) H np□H3B□nl! neneHHe H COKpameHHH, nonytfHM 

At1 _ 

At
2 

-

A't'l (1 + {JofJ) 
A-r ( 1 - fJ {J ) = 

2 o n 

1 + {JofJ,. 

1 - S0 fJ,. 

OTKyna cnenyeT, tfTO A,:= A't' H, cnenoaaTenbHO,C TOtfKH 3p8HHH nBHEyme~ 
- 1 2 

rocH tta6nIOnaTenH qacu, naHmymHecll no KpyroaoH TpaeKTopHH co cKopocTbIO 
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fJ' HnyT anonHe perynHpHO. OnHaKO yrnoaal! CKOpOCTb apameHHH CTpenKH 
n . . :. . -

tfaCOB 'KaK ¢YHKUHl!"HX MrHOBeHHOH CKOPOCTH anonb TpaxoHnanbHOH TpaeKTo~ 

pHH B HenonBHE~OH CHCT~Me eCTb 

d~ d't' 1 
w~= dt = Wo•dt = wo•7 

w 7 
0 JI 

7,.·-:;:= 
7 

w • JI 

rT 
rne WO - CKOpOCTb xona HenonBHEHUX tfaCOB, a wr - CKOpOCTb xona HX Ha 

KpyroBOH op6HTe. TaKal! Ee 3aBHCHMOCTb OT CKOpOCTeH HMeeT MeCTO H nnll 

napMOpOBCKoro qneHa cnHHOBOH npeuecCHH (CM. (7)), KOTOpUH MOEHO 3anH

caTb a aHanorHtfHOM BHne 

eB' 7 
W = g ___ o .2. = 

L 2 me T 
o T,. 

w ·L 7 

rne w~ - napMopoacKal! qacToTa npeueecHH cnHHa qacTHUU Ha Kpyroao8 

dp6HTe. BHnHM, t{TO KaK CTpenKa qacoB, TaK H CITHH tfaCTHUU XOTH•H apama~ 

IOTCH co CKOpOCTblO, o6paTHO nponopUHOHanbHOH nopeHu-¢aKTopy 7, HBnHIOme

MYCll ¢YHKUHefi a3HMyTanbHoro yrna e• =e, yr nu noaopoTa Hx np» nponeTe 

onHHaKoilux . nyroaux HHTepaanoa anonb Kpyroaou TpaeKTOpHH oKa3uaaIOTCH 

paBHUMH 3a CtfeT TOtfHO TaKoro Ee H3MeHeHHH H HX OTHOCHTenbHOH CKOpOCTH 

npH COOTBeTCTByIOmHx a3HMyTax, KaK 3TO 6uno noKa3aHO BUWe, nonHOCTblO 

ynoaneTBOpl!l! Tpe6oBaHHIO npHHUHna OTHOCHTenbHOCTH. 

0Ka3uaaeTCl!, npOTHBOnonoEHal! CHTyaUHl! HMeeT MeCTO.nnl! TOMacoBCKo.:. 

ro qneHa npeueccHH cnHHa, CBl!3aHHal! c coaepweHHO npyrou _3aBHCHMOCTb.IO 

era OT yrna e,. B pe3ynbTaTe qero yqeT H3MeHeHHl! OTHOCHTenbHOH CKOpOCTH 

npHaonHT He K BUpaBHHBaHHIO yr_noB noBopoTa cnHHa a· nBHEymeHCl! CHCTeMe. a 
nHWb K eme 6onbWeMy HX pa3nHtfHIO. RefiCTBHTenbHO, HaHneHHOe BUWe aupaEe

HHe nnll 3Toro qneHa B HenonBHEHOH CHCTeMe (CM. (7)) MOEHO 3an»caT~ B 

aHanorHtfHOM BHne, KaK 

eB' 77 -7 
0 JI 0 

wT= - me• 7(7 +1) 
0 = w • 
T 

77 JI - TO 7,. 

( 7+1 ){ 7 -1) • 7 
JI 

rne w
0
=-eB'(7 -1)/me7 ecTb TOMacoacKal! npeueccHl! Ha Kpyroaou op6HTe, 

T ~ O JJ JI .. . 

Tpe6yeMal! npHHUHITOM OTHOCHTenbHOCTH. YtfeT BnHl!HHl! H3MeHeHHl! OTHOCHTe-

nbHOH CKOpOCTH, KaK H B npenunym»x cnytfal!X,CBOnHTCl! K KOMneHcauHH nHWb 

MHOEHTenl! ,7 /7, KOTopu8, KaK hoKa3~BaeT'pactfeT, He .yaenHtfHBaeT~ a Ha-n .. . . 
o6opoT, naEe yMeHbWaeT aenHtfHHy a3HMyTanbHOH aCHMMeTpHH 3TOro qneHa 

npeueccHH H3-3a coananeHHl! nonomeHHl! MHHHMyMa ocTaIOmerocl!. ··cpenHero 

qneHa npoH3BeneHHl! C nonoEeHHeM MH_HHMyMa ¢YHKUHH 7. BO3HHKaIOmal! yrno:

Bal! 3aBHCHMOCTb TOMaCOBCKOH ripeueccHH B nBHEymeHCH. CHCTeMe, n'.1BaeMal! 

ypaBHeHHeM (8), CBl!3aHHal! C OCTaBWHMCl! cpenHHM MHOEHTeneM, nnll Harnlln

HOCTH npHBeneHa Ha pHC.1 nnH pl!na jHatfeHHH 7,. H To· IlyHKTHpHUMH nHHHl!

MH noKa3aHu ycpenHeHHue no yrny e 3HatfeHHll, ynoaneTa □pHIOmHe npHHUHny 
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PHC. 1 

OTHOCHTen&HOCTH. OTPHUaTenbHUe 3HaqeHHH OTHOCHTenbHOH CKOpOCTH npeuec

Clili npH 70>7n COOTB8TCTBYDT li3MeHeHHD HanpaaneHHH TOMaCOBCKoro Bpame

HHH npH COOTB8TCTBYDmHx a3HMyTax.· 

Ha OCHOBaHHH nonyqeHHOro peweHHH (8) cyMMapHaH noKanbHaH CKOpOCTb 

CilliHOBOH npeuecCHH B naHmymeHCH na6opaTOplili nonmHa HM8Tb naa 3KCTpeMy

Ma w: ( ml n I H w: ( ma·x I npH yrnax Ha6nDneHHH e =O Ii e =n COOTB8TCTB8HHO. 

:5:1 I I I I I I }ds I h09 

'J 
1/.f I '-...1:: - I I I I ·1 I\ I \ I 

131 I I I 'k I I ' I I \ I \ I 

12~ i,.........____ I · 1 I I T""--- ...... 1 I I \ \I 

1.11 I I I I 1 =---=t-- -....L I >l \I 

0 01 Q2 03 04 05 0.6 

PHC. 2 
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0.7 0.8 0.9 1 .L 
Yn 

3aBHCHMOCTb OTHOW8Hliff 3THX aenHqliH nnH 3neKTpOHOB OT HX nopeHu~¢aKTOpa 

7n npHBeneHa nnH HarnHnHOCTH Ha PHC.2 nnH pHna 3HaqeHHH CKOpO~Tli na-

6opaTOplili ~0-li neMOHCTpHpyeT aenHqHHy HapyweHHH npHHUHna OTHOCHTenbHO~ 

CTH npli COOTBeTCTByDmHx napaMeTpax. 

3 AK R D_q EHR E 

TaKHM o6pa30M, naHmymaHCH CHCTeMa OTcqeTa BO BCeM 3KBHBaneH_THa 

HenonBHEHOH npli' Ha6nDneHHH ¢1i3HqecKHX npoueccoB B HeH, KpOMe TOMaCOB

CKOro BpameHHH KOOpnHHaTHUX OCeH RH60 RD6UX BeKTOpOB, CBH3aHHUX C oqb

eKTaMH, naHmymHMHCH no KpHBORHHeHHUM TpaeKTOpHHM B 3TOH CliCTeMe. 3TO 

BpameHHe, CBH3aHHOe C nopemieBCKOH ne¢opMaUHeH, OTpamaeT neHCTBHTen&_HYD 

KpliBH3HY Ii CKOpOCTb naHHUX o6beKTOB, a He Te 3HaqeHHH 3i~~ napaMeTp6~~ 

KOTOpue MOEeT npHrtHCaTb HM_nBHEYWHHCH Ha6nDnaTen&, HCXOnH li3 co6cTBeH

HUX li3MepeHHH. 3TO HMeHHO TO, qTo He Mor 3HaTb HbDTOH Ii qero eMy_TaK 

He XBaTano nnH noKa3aTenbCTBa a6conDTHOCTH npOCTpaHCTBa Ii. naHme~HH, B 

CBH31i .• c qeM OH Mor B03naraTb CBOH Hanemnu nHWb Ha 6ynywee' HCHO IlOHH

MaH Heo6xonHMOCTb 060CHOBaHHH 3aKOHa HHepUHH KaK npoHaneHHH. ¢1i3Hqec

KHX CBOHCTB 3Toro npocTpaHCTBa, Ii qe:o TaK He XBaTano BCeM ecTeCTBeHHO 

MUCRHWHM nnH nocTpOeHHH o6beKTHBHOH KapTHHU MHpa 6e3 KaKHX-nH60 

ycnoBHOCTeH. 

ToMacoacKoe apameHHe, KaK cnenyeT H3 npoaeneHHoro aHanH3a, ·pa3-

pywaeT MR~ 0 nonHOM paBHOnpaBHli acex HHepuHanbHUX CHCTeM OTCqeTa, B03- -

HHKWHH Ha 3ape Hawero aeKa H3-3a oTpHuaTenhHoro pe3yn&TaTa onuTa 

Ma8KenbCOHa-MopnH Ii npyrHX, Ii BHOBb BUHymnaeT IlOCTaBHTb B noaecTKy· nHH 

3TOT ¢YHnaMeHTanbHUH aonp6c, HO TORbKO Ha 6on~e BUCOKOM ypoBHe 3HaHHi, 

BKnDqaDweM npH3HaHHe ne8CTBHTenhHOCTH nopeHUeBCKHX npeo6pa30BaHHH' Ii 

acex cnenCTBHH, BUTeKaDmHx li3 HHX, B TOM qHcne Ii TOMaCOBCKOro BpameHHH 

KaK peanhHOH neHCTBHTeRbHOCTH Hawero MHpa. OnHaKo Tenepb MOEHO HaneHTb

CH, qTQ B HOBOH nocTaHOBKe 3KcnepHMeH~a ITp!ipone He ynacTCH ace·m~ YHTH 

OT npHMoro oTBeTa Ha 3anaaaeMUH e8 B npyro8 ¢opMe npemHHH aonpoc. 

ABTop .aupamaeT rny6oKyD 6naronapHOCTh 3a o6cymneHHe.naHHOH npo6-

neMu Ii KpliTHqecKHe 3aMeqaHHH [H,A.CMoponHHCKOMYJ; H.A,qepHHKOBY, 

r. H. A¢aHac&eay' B. C. BapaweHKOBY' B .Jl,!J106onm.uy Ii oco6eHHO_ A. A. THilKHHY' 

KOTOpoMy aBTOP o6H3aH 3a nepBOHaqan&HOe ,¢0PMHpOBaHHe caoe8 np3HUHH ,n_o 

OTHOWeHHD K nopeHUeBCKOH KOHUeilUHH Ii npHHUHilY OTHOCHTenbHOCTH. -
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Il P H R O I E H H E 

nnH HaxomneHHH nyTeM HHTerpHpOBaHHH ypaBHeHHH (5) yrna noBopoTa 

cnHHa qacTHUU Memny 3anaHHUMH TOqKaMH Ha ee TpaeKTOpHH B HenonBHmHofi 

CHCTeMe HymHo 6u npemne BCe,o CTporo pewHTb qHCTO MexaHHqecKyD 3anaqy 

0 nBHmeHHH qacTHUU B 3anaHHOM none H HaHTH CKOpOCTb qaCTHUU Hee Han

paBneHHH KaK ~YHKUHD BpeMeHH B 3TOH CHCTeMe. 

YCKopeHHe qaCTHUU B 3neKTpOMa1HHTHOM none onHCUBaeTcH, KaK H3Bec

THO, cnenyDmHM ypaBHeHHeM: 
➔ ➔ ➔ ➔ 

{1 = ~ {E +[(3•B] - (3((3•E)) me7 

nenaH noncTaHOBKY E = -[~o•B], COOTBeTCTBYDmyD ycnoBHHM pewaeMOH HaMH 
3anaqH, nonyqHM: 

{1 = e 
me7 

➔ ➔ ➔ ➔ ➔ ➔ ➔ 

{-[(3 0 •B]+[(3•B]- (3((3[{3 0 •B])} 

TaK, qTo6u Ma,HHTHOe B&eneM Tenepb neKapTOBY CHCTeMy KOopnHHaT X y z 

none B 6uno HanpaBneHO no OCH z, 3neKTpHqecKoe E no OCH y, H HaqanbHYD 

CKOpOCTb qacTHUU 3ananHM B nnoCKOCTH xy. B 3TOM cnyqae TpaeKTOpHH qac

THUU 6yneT HCnUTUBaTb 3neKTpHqeCKHH npefi~ B HanpaBneHHH OCH X co CKO

pOCTbD (3 0= jE/BI, ocTaBaHCb Bee BpeMH B 3TOH nnocKOCTH. B 3TOM cnyqae 

nnH COCTaBnHDmHx ycKopeHHH nonyqHM CHCTeMy H3 nByx ypaBHeHHH: 

• e . 
(3x= me7 ((3y-(3x{3y(3o) 

{1 = 
y 

e 
me7 ((3 -(3 - (32 (3 ) 

0 X y 0 

(13) 

,COBMeCTHoe peweHHe KOTOpux :naeT TOqHUH OTBeT Ha nocTaBneHHUH Bonpoc. 

OnHaKO BBHny HenHHeHHOCTH 3THX ypaBHeHHH npocTO,O peweHHH HX B 3neMeH

TapHUX ~YHKUHHX ·He cymecTByeT, H OHO He npHBOnHTCH B H3BeCTHUX Kypcax 

no 3neKTponHHaMHKe. ~To6u H36emaTb H3nHWHHX cnomHOCTefi, B naHHOH CHTy

auHH npome BCe,o BOcnonb3OBaTbCH npHHUHnOM OTHOCHTenbHOCTH, KOTOpUH B 

3TOH 3anaqe eme 3aBenoMo CTporo BUnonHHeTCH. BBeneM nnH 3TO,O nBHmy

myDCH 8 HanpaBneHHH OCH X co CKOpOCTbD (30 CHCTeMy KOopnHHaT x• Y' z' 
C TOH me opHeHTauHefi ocefi, qTo Hy CHCTeMU X y z. B 3TOH CHCTeMe B co

OTBeTCTBHH C npeo6pa30BaHHHMH nopeHua 3neKTpHqecKoe none OTCYTCTByeT, 

H, cnenoBaTenbHO, qacTHUa nonmHa nBH,aTbCH no KpyroBOH TpaeKTOpHH C 

nocTOHHHOH CKOpOCTbD f3n•nO co6cTBeHHOH onHoBpeMeHHOCTH H BpeMeHH 3TOH 

CHCTeMU. cnenoBaTenbHO, B HenonBHmHOH CHCTeMe xyz ~aCTHUa B COOTBeTcT

BHH C TeMH me npeo6pa30BaHHHMH nonmHa onHCUBaTb 3nnHnc C nonyocHMH 

B/a = 70 Ha nBHmymeficH co CKOpOCTbD (3onnocKOCTH. EcnH 6u qacTHUa Morna 

OCTaBnHTb cnen Ha 3TOH nnoCKOCTH, TO nocne ee OCTaHOBKH Ha Hefi OKa3a

nacb 6u OKpymHOCTb C panHycoM, paBHUM 6onbWOH nonyocH 3nnHnca•n•H3-3a 
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o6paTHO,O 3~~eKTa npononbHO,O paCTHmeHHH nnocKOCTH npH ee TOpMOlKeHHH. 

9Ty OKpymHOCTb H BHnHT nBHmymHHCH CQBMeCTHO c nnoCKOCTbD Ha6nDnaTenb, 

cornacHO CO6CTB;HHUM H3MepeHHHM. OTHOCHTenbHaH CKOpOCTb qaCTHUU Bnonb 

nBHmymerocH 3nnHnca HanpaBneH'.1 B Kamno_fi ToqKe no KacaTenbHOH K HeMy H 

COCTaBnHeT C OCHMH y H y' yron rp, CBH3aHHUH C yrnoM rp' MelKJly O.CbD .Y' 

H _CKOpOCTbD_ (3n npH TOH me opnHHaTe npoCTUM COOTHOWeHHeM tgrp'= 7otgrp .. 

npoeKUHH CKOpOCTH qacTHUU (3 B HenonBHmHOH CHCTeMe (3XH (3y, BXOnHmHe B 

CHCTeMy ypaBHeHHH (13), CBH3aHU C npoeKUHHMH OTHOCHTenhHOH CKOpOCTH' 

Bnonb 3nnHnTHqecKOH TpaeKTOpHH (3;H (3; B COOTBeTCTBHH C BeKTOpHUM HC.l!H

cneHHeM paBeHCTBaMH (3;=(3YH (3;=(3x-(3o. IlpH 3TOM tgrp =((3x-(3o)/(3y. TaK KaK 

(3 2+(3 2=(3 2 , To,nenaH noncTaHOBKY (3 ={3 tgrp+(3, nonyl!HM BupalKeHHe 
X y X y 0 

2 

(30 ( (30 
(3 = ---- + ---

x 1 + tg2,p - . (1 + tg2,p)2 

(3: - (32:92,P )1/2 
1 + tg rp 

a KOTOpOM 3HaK nepen KOpHeM nonmeH BU6HpaTbCH - , noKa 3Hal!eHHe KOpHH 

6onbwe nepBo,o qneHa, ~ 3HaK + npH MeHbWHX 3Hal!eHHHX. IlpH 3HaqeHHHX (3 

H rp, npHBOnHmHx K paBeHCTBY qneHOB, (3x=O H l!aCTHUa nBHmeTCH B HanpaB

neHHH OCH y. CKOpOCTb (3 KaK ~YHKUHH 3HaqeHHH KOopnHHaTU y, a cnenoBa

TenbHO, H CBH3aHHO,O C Hell yrna rp, MomeT 6UTb BUpameHa n'pocTO qepe3 

noTeHUHan nonH B naHHbH TQqKe C yqeTOM KHHeTHqecKOH 3Hep,HH qacTHUU B 

TOl!Ke, noTeHUHan B KOTOpOH ycnOBHO npHHHT 3a Hy neBofi_.· . 9TO CBH3aHO C 

TeM, qTo Ma,HHTHOe none He cnoco6Ho npOH3BOnHTb pa6oTy, H H3MeHeHHe 

3Hep,HH qaCTHUU onpenenHeTCH npH nD6oM nBHmeHHH nHWb pa3HOCTbD noTeH

UHanoB Memny COOTBeTCTByDmHMH TQqKaMH Ha ee TpaeKTOpirn. EcnH BU6paTb'' 

HyneBOH noTeHUHan B onHofi' H3 TOl!eK I COOTBeTCTBYDmHX MaKCHManbHOMY OT

KnOHeHHD l!aCTHUU B HanpaBneHHH OCH y, B KOTOpux f3 o6pamaeTCH B HOnb, 
. y 

TO nnH nopeHu-~aKTOpa qacTHUU 7 B npoH3BOnbHOH TQqKe TpaeKTOpHH HMeeT 

MeCTO paBeHCTBO 

7 = (c + yE +me2)/me
2 

0 . 

rne co-KHHeTHqecKaH 3Hep,HH qacTHUU B TQqKe C HyneBUM noTeHUHanoM. 

3HaqeHHe 7 H, COOTBeTCTBeHHO, co B 3TOH TOqKe onpenenHeTCH BUpameHHeM 

2 2 ~ . 
7 =(c +me )/me =1/v 1-13- , rne (3 = ((3 ± (3 )/(1± (3 (3 ). 

0 , X X JI O JIO 

TaKHM cnoco6oM MO,yT 6UTb HafineHU 3HaqeHHH CKOpOCTH Hee HanpaBneH~H B 

HenonBHlKHOH CHCTeMe KaK ~YHKUHH KOopnHHaTU Y, H MOmeT 6UTb HafineHa H 

TpaeKTOpHH l!aCTHUU B 3TOH CHCTeMEi. Pa3yMeeTCH, 3TH lKe pe3ynhTaT_U MOlKHO 

nonyqHTb H 6e3 Hcnonb3OBaHHH noTeHUHanoB nonH, npHMeHHH o6myD ~OpMyny 

cnomeHHH cKopocTefi (6) ·H ·nononHHDmyD ee ~opMyny 

" 
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Cose•= 
P,.Cose + p

0 

{P 2 + P2 + 2P p Cose - p 2 p 2 sin2 e) 1
/

2 
JI O JI O JI 0 

rne e -yron Memny p
0 

HP,., a e•-yron Memiy p
0 

HP, qacTHUM cnyqaeM 

nepBOH H3 KOTopux MU H Bocnonb30BanHCb nnH onpeneneHHH BenHqHHU co. 

OnHaKo MOmHO H36emaTb acex cnomHOCTeH, B03HHKaDmHx npH nD60M npH

MOM MeTone HaxomneHHH cKopocTeR H HX HanpaaneHHH H nocnenyDmeM qHcneH

HOM HHTerpHpOBaHHH, BeCbMa npOCTUM npHeMOM,npHBOnHmHM K TeM me pe3ynh

TaTaM, 3aKnDqaDmHMCH npoCTO B 3aMeHe nepeMeHHOH HHTerpHpOBaHHH t Ha 

yron e, ·ocHOBaHHUM Ha ~aKTe nponopUHOHanhHOCTH ~ro RHTepaany co6CTBeH

HOro BpeMeHH qacTHUU, KaK 3TO 6uno noKa3aHO Ha c.20. CnenoBaTenbHO, 

3TY 3aMeHy MO~HO npOH3BeCTH cornaCHO ycnOBHD 

dt = 7 dT' = 7 de/w~ 

rne w~= eB~/me -yrnoaaH cKopocTh apameHHH qacTHUU a none 
HaH a co6CTBeHHOM BpeMeHH qacTHUU T 1 • 

B~, aupameH-

3aHMeMCH T·enepb HenocpencTBeHHO HHTerpHpOBaHHeM ypaBHeHHH (5), 

nepenHcaa ero nn_H HHTepecyDmero Hae cnyqaH, Korna E = -[i:}
0 

•BJ, B BHne 

w = ~ a+ - B - a+ -- [P•EJ ~a+ - -a{P•P )- - (P•P) = [( 
1) ( 1 ) ➔ ➔ ] B( 1 ➔ ➔ 1 ➔ ➔ ) 

s me 7 7 +l me 7 o 7+1 o 

eB( ~ ~ 7(1-(ff•ffo)+l) eB 7.n eB 70+7 .. 
--. m-e a [ l- { P •Po ) ] + --7-,(:--7-,+,.-,l,..,),--- = -=m=e-7"-

0 
7,--• a + _m_e_7_

0

_7_{_7_+_1_) 

nnH yrna noaopoTa cnHHa, aupameHHoro qepe3 aenHqHHY yrna e, nony
qHM cnenyDmee 3HaqeHHe: 

t me e e de 
~. = fwsdt = eB' ·I w.7de = 7,.a e+{70+7 .. )f 1+7 7 {l+P p Cose) 

0 0 Q O OJI OJI 

/
·· 1 +; -r {l-P0P,.) e ) 0.. •tg - • = ,,.a e + 2Aretg( 1 + 7

0
7 .. {l+P

0
P,.) 2 

(14) 

npoH3BeneM Teneph HHTerpHpoaaHHe aupameHHH {8), nonyqeHHoro nna 
CKOpOCTH cnHHOBOH npeueccHH B naHmymeHCH CHCTeMe, KOTopoe MOmHO nepe

nHcaTb, o6~enHHHH o6a qneHa, B BHne 

w'= 
s 

eB' 
Q 

me ( 
1 1' o + ',,) a+-•-=-----,--
, ... 1 + 7 

nenaa 3aMe~y nepeMeHHOH HHTerpHpOBaHHH B COOTBeTCTBHH C paBeHCTBOM 

dT = de me-r ---= JI 
WC eB' •de 

0 

H npOH3Bona HHTerpHpOBaHHe, nonyqHM TOqHo TaKOH me pe3ynhTaT 
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T e de 
~ , = f w • dT =; ae+ ( 7 +7 ) f ----.1.:.,.+77:-::7:-:-. -'7{-:;-1-:;:+-;;p:--;;p~c:;:;o"esi'ie:'i")-

s 
O

s JI O n 0 on OJI 
~s, 

qTo H Tpe6oaanocb noKa3aTb. 
PaccqHTaHHUe no ~opMyne (14) 3aBHCHMOCTH yrna noaopoTa Hanpaane

HHH cnHHa penHTHBHCTCKOH nHpaKOBCKOH qacTHUU {a=O, ... =10) OT BenHqHHU. 

~poRneHHOH eD nyrH, onpenenaeMo0 a3HMyTanhHUM yrnoM Memny panHyc-aeK

TopoM H opnHHaTOH y, paBHUM yrny e, npHBeneHU nna HnnDcipaUHH Ha pHC.3 

nna pHna 3HaqeHHH nocTynaTenhHOH CKOpOCTH CHCTeMU OTcqeTa Po,yKa3aHHOH 

Ha rpaqmKax, onpenenHDmeR aenHqHHY acHMMeTpHH apameHHH cnHHa anonh 

TpaeKTOpHH qacTHUU. AHanorHqHUH noaopoT cnHH HCUUTUBaeT H Ha BTop·oa 

nonoBHHe nyrH npH H3MeHeHHH yrna e OT n no 2n (He noKa3aHHUH Ha pHc.3), 

'fst 

2.5 

2.0 

'it 
l5 

f.0 

o.s 

as u, 

/ 

· 1.5 ,V, .0 

PHC. 3 

I 
1• I 

I 

I 
I 
I 
I 
I 

I I 

2.5 J:o ~ 8 

BepTHKanhHUMH nyHKTHpHUMH nHHHHMH OTMeqeHU 3HaqeHHH e, COOTBeTCTByDmHe 

noaopoTy CUHHa Ha 90°, HnnDCTpHpyDmHe B03pacTaHHe CTeneHH acHMMeTpHH 

BpameHHH cnHHa no Mepe B03pacTaHHH nocTynaTenhHOH CKOpOCTH na6opaTOpHH 

B npocTpaHCTBe. c yqeTOM BTOpo0 nonoBHHU nyTH BHHHM,qTo, HanpHMep, npH 
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(3 :=o. 994, Kor Jta_ 7 
0 

== -r,., cmrn qacTiiuu MeHHeT cnoe Hanpannem1e Ha oopaT

Hoe npH nponeTe, 'laCTHUeli JlYr'H BenH'lHHOIO Bcero nHWh <eQ. 4 ·pa)lHaHa H B0-

3B pamaeTCH B HCXOJlHOe nonoJKeHHe Ha OCTanhHOM yqacTKe JlYr'H BenH'lHHOIO"' 

5. 88 pa)lHaHa. 3Ta HepaBHOMepHOC-Th BpameHHH CilHHa ooycnoaneHa TOnhKO 
. - . ' , -,.,,. 

HepaBHOMepHOCThIO TOMaCOBCKOr'O B pameHHH, 3aMe)lnHIOIUero BpaIUeHHe CilHHa, 

OCip~Dl~IOIUer'OCH B_ )laH~OM cnyqae B TO'lKe 0~rr B H~n~ H3-3a HyneBo_li· CKOp~'c-' 

TH 'laCTHULI B HeilOJlBHlKHOli CHCTeMe npH 3TOM a3HMyTe • 
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Herauoe 6.C. 
0 uapymeHHH ripuuu.una OTHOCHTe.rihHOCTH npu JIOKaJlhHblX 
H3MepeHHSIX CnHHOBOH npeu.eCCHH ABHX<Ylll;HXCSI llaCTHU. 

' 
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TTpoH3BeAeH noBTOpHblH aHaJIH3 SIBJieHHSI CnHHOBOH npeu.eccuu PCJI.SITH-
. . I 

BHCTCKHX 3apS1X<eHHblX llaCTHU. H .noKa3aHa ueu36eX<HOCTh HapymeHH.SI npHH-
' , 0 ' , 

u,una OTHOCHTCJlbHOCTH npu JIOKaJihHblX H3MepeHH.SIX CnHHOBOH npeu,eCCHH_npH 
ABHX<eH_HH no KPHBOJIHHeHHOH TpaeKTOPHH, qTO o6yCJioBJieHO BKJiaAOM TOMa
COBCKOfO Bpam;eHHSI. TTpuBeAeH uau6onee. npoCTOH BblBOA . ypaeHeHHH 
ABHX<eHHSI cnuua B HenOABH)KHOH H ABH.iKym;eHCSI CHCTeMaX OTClleTa H noKa3aHa 
B03MOX<HOCTI} onpeJ\CJieHHSI a6coJIIOTHOH CKOpoCTH 3eMJIH no BCJIHllHHe a3HMy:. 
TaJibHOH aCHMMeTpHH cnHHOBOH npeu,eccuu. nonyTHO pa3BHBaeTC.SI nopeHU,eB
CKaSI :;xpupHaSI. KOHU,enU,HSI KaK 6onee o6m;aSI _ TeOpHSI, ycraHaBJIHBalOw;a.sr 
rpaHHU,bl npHMeHHMOCTH cyw;ecreyiom;ero <t>eHOMeHOJIOrHlleCKOfO MCTOAa yc
JIOBHOfO H30Tponuoro OI]HC3HHSI SIBJieHHH B ABH)KYlll;HXCSI CHCTeMaX OTClleTa B 
paMKax cneu.u_aJibHOH TeOpHH OTHOCHTCJlbHOCTH. 

Pa6oTa BhlnOJIHeHa e Jia6opaT~pHH ceepXBblCOKHX ::mepruii Ql,f.SJ:11. , . 
npenp1-111T 06i.ei11-111e1111oro 1-111crnryra Ht1ep11b1x 1-1ccnenosam1ii. Jzy611a 1992 

TTepeBOA C.B. qy6aKoeoii 

Neganov B.S. 
On Relativity Principle Violation in Local Measurements 
of Spin Precession of Moving Particles -· 

D2-92-446 

The repeated analysis of spin precession phenomenon of relatiyistic 
charged particles was performed. The inevitability of the relativity principle 
violation in local measurements of spin precession was shown while particle 
moving along a curvilinear ,trajectory due to the Thomas precession. The 
simplest deduction of spin equations of motion has been received in the fixed 
and reference frames. The possibility to determine the Earth's absolute velocity 
by means of measuring the azimuthal asymmetry of spin precession was shown. 
Besides, Lorentz's etheric conception is being developed as a more fundamental· 
theory, which establishes the li~its of existing p!Jenomenological method of the 
conventional isotropic description of the phenomena in moving reference frames 
wit}tin the limits of the special relativity theory. - . 

The investigation has been performed at the Particle Physics Laboratory, 
JINR. -
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