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§I. llpeo6pa30B8HHR. ranHneR H ypaBHeHHe raMHObTOHa-.fiKo6H 

B ranHneeBOM npH6nHJK6HHH 

KaK H3BeCTHO, 4topMynbl npeo6pa30B8HHA ranHnesr 

x'=x-vt, 
( 1.1) 

BhlTeKa~T H3 4topMyn npeo6pa30B8HHSI nopeHUa ansr KOOpaHH8T npH ycnOBHH 

oT6paCbiBaHHsr 11nesos nopHaKa v 2 I c 2 (H Mes&we) no cpasseHH~ c eaRHR-

ueA. 

B paMKax fanHneeBa npH6nH~eHRSI HMnyn&c H nonsas aseprRH non~-

Hbi npeo6paaosaT&CH Torna no c~JopMynaM: 

p p-mv 

a nonaas aseprHH aon~Ha RMeT& BRa E = m c 2 

Y~e oTc~aa, soo6me rosopsr, cneayeT, 'ITO B paccMaTpRBaeMoM npH-

6nR~eHRR ypaBBeHRe faMHnhTOH8-~K06H .llOn~HO 38nRCbiB8ThCSI B 4topMe: 

~ ... o. 
<H 

BBR.IlY sa~HOCTR nocne.nsero peayn&TaTa HH~e Mbi npocnenRM, KaKHM 

o6pa30M OH BbiTeKaeT H3 6onee nocne.noBaTen&HbiX paccy~eHHA. By.neM 

HCXO.IlHTb H3 pensrTHBHCTCKOrO ypaBHeHHSI faMHnhTOH8-~K06H 

2 2 + m c 
( 1.2) 



KpoMe Toro, 6y~eM onupaT&cg Ha ToT ¢aKT, ~To ecnH ~8HHOe ypaBHeHHe 

HHB8pH8HTHO OTHOCHT9llbHO npeo6p830B8HHI!: flopeHU8 1 TO OHO ~On>KHO 6biTb 

HHB8pH8HTHO H OTHOCHT9llbHO ( BbiT9K8101IIHX H3 HHX) npeo6p830B8HHI!: f 811H

neg ( 1.1). 

B peaynhTaTe nepexoaa oT aaaaHHoi!: cHcTeMhl oTcq~Ta K apyrol!: (wTpH

xosaHHoi!:) H8 OCHOB8HHH ¢opMyn ( 1,1) ~ng ypaBH9HHSI ( 1,2) nony~HM cne

~YIOIII99 Bbip8)1(9HHe: 

HllH 

1 as· -(-
e2 at' 

V aS ' ) 2 = ( iJ S' )2 + m II e 2 ' 

ax· ax· 

' 1 as· --;r<--;->2 -2~ as· as· 
iJ t e2 a t , a X, + 

v<V as· 2 as, 2 
-,-(-) =(-) +m2c2. 

c ax· ax· 

qTo KacaeTcg TpeT&ero ~neHa B neaol!: ~acTH 1 TO ero, o~eBH~Ho, 

cpaay cneayeT oT6pocHTb BBHay ManocTH, 

Danee 6yaeM paccy*aaTb cneayiOIIIHM o6paaoM. '4To6bi yaosneTBOpHTb 

Tpe6oBaHHIO HHBapH8HTHOCTH1 Mbl ~Oll)I(Hbl T8K)I(9 OT6poCHTb BTOpoi!: ~neH 

B 119BOi!: ~aCTH1 CK8)1(9M1 no Cp8BH9HHIO C nepBbiM, 3T01 0~9BH~H01 MO)I(HO 

caenaTb npH YCllOBHH (A), ~TO OTHOlli9HHe BToporo ~neHa K nepBOMY 

(..!.. _£.§...:. [ _1 ~ 
c ax· c at' 

] -1) 
no nopg~KY BenH~HHhl paBHO 

2 2 
v /c • Ho 

9CllH STO T8K 1 TO B paMKaX paCCM8TpHB89MOrO npH611H)I(9HHg cne~yeT OT-

6pOCHTb H nepBhli!: ~neH B npasol!: qacTH. B peayn&TaTe ypaBHeHHe faMHn&

ToHa-HKo6H ( onycKaeM WTpHXH) aanHWeTcg B BH~e: 

HllH 

\ 
_1_( 2.§._)2 
c 2 at 

= m2 e 2 

as 2 -.-- .. me • 
at 

Onpe~engg ~anee, KaK oo&I~Ho, 

.-

S =S -m c 2 t 
I 

4 

.( 1.3) 
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B p8MK8X p8CCM8TpHB89MOrO npH611H)I(9HHg ang ypaBH9HHH faMH 

6H OKOHq8T9llbHO nony~HM Bbtp8)1(9HHe: 

~=0 
at ' 

nonHoCTbiO cosnaaaiOwee c npHBeaeHHhiM Bhiwe. 

TaKHM o6paaoM, Y*e cei!:qac MO)I(HO cKa3aT&, qTo o6bJqHal 

sonpoca 06 HHBapHaHTHOCTH H3B9CTHOrO HepengTHBHCTCKOro yp 

MHllbTOHa-HKo6H (2,3) OTHOCHT9llbHO npeo6pa30B8HHI!: fanHneg 

COBC9M KOppeKTHOi!: • .lleno B TOM, qTO OTMeqeHHbl9 ypaBH9HHSI 

npeo6p830B8HHi!: COOTB9TCTBYIOT pa3HhlM npH611H)I(9HHSIMo 

nocneayiOIIIHe paccy~eHHH caenaiOT aTH yTsep*aeHHH 6onet 

§2, HepenHTHBHCTCKHe npeo6pa3oBaHHH KoopaHHa~ 

HHB8pH8HTHOCTb HepenHTHBHTCKOrO yp8BHeE 

FaMHnbTOHa-HKo6H 

1. PaccMoTpHM cneny10111He <jlopMynhi npeo6pa30B8HHii KoopJl 

X '= (X-V t) ( 1 
2 1 2 v 

+_L _v_ ) , t ' = t ( 1 +- ~)--,- X 
2 ell 2 c c 

KOTOpbl9 BbiT9K810T H3 ¢opMyn npeo6p830B8HHSI flopeHUiil npH yc, 

ChiBaHHH qneHoB nopsraKa v 
4 I c 

4 
no CpaBH9HHIO C 1, 

noKa)l(eM aanee, qTo o6weHasecTHoe HepengTHBHCTCKoe Yl 

MHllbTOHa-HKo6H COOTB9TCTByeT HM9HHO aaHHOMY npH611H)I(9HHIO 

T9llbH0 1 OHO C Heo6xoaHMOCTblO H HHB8pH8HTHO OTHOCHT9llbHO np 

( 2.1). 
Dnsr aToro Mhi cHoBa 6yaeM HcxoauTb H3 pensrTHBHCTCKOI 

faMHllbTOHa-HKo6H (1,2) H onHpaTbcg H8 ¢aKT ero HHB8pH8H1 

CHT9llbHO npH611H)I(9HHhiX npeo6pa30B8HHI!: flopeHua ( 2,1) • 

nepexoasr OT oaHOi!: CHCT9Mbl OTCq~T8 K apyroi!: ( WTpJO 

OCHOB8HHH tiJopMyn ( 2.1) ~ng yp8BH9HHg faMH1lbTOHa-HKO~ 

cne~yrolllee Bhipa *eHHe: 

5 



aeM OnHpaTbCR Ha TOT ~aKT, 'ITO ecnH aaHHOe ypaBHeHHe 

OCHTenbHO npeoopa30B8HHit flopeHUa, TO OHO aomKHO Ob!Tb 

THOCHTenbHO ( BbiTeKaiOUIHX H3 HHX'> npeoopa30B8HHit f anH-

Te nepexoaa oT aanaaaoit cucTeMhl oTcq~Ta K npyroit (mTpH

~opMyn ( 1.1) anR ypaBHeHHR ( 1.2) nony'IHM cne-

< a·s, 
at, 

v as , ) 2 = ( as, )2 + m 2 c 2 , 

ax' ax' 

_2 ~ as- as- + 
c2 a t, ax' 

' v.v aS' 2 aS, 2 
-,-(--) =(-) +m2c2 

c ax' ax' 

TCR TpeTbero 11neaa B neBoft 'laCTH 1 TO ero, oqeaHaao, 

TopocHTb aauay ManocTu. 

M paccy>KnaTb cnenyiOUIHM o6paaoM. '4Toobi ynoaneTBOpHTb 

apHaHTHOCTH1 Mbl aon>KHbl TaK>Ke OTOpOCHTb BTOpoA 'lneH 

CKa)l(eM 1 no CpaBHeHHIO C nepBbiMo 3T01 O'leBHnH01 MO)I(HO 

noBHH (A), 'ITO OTHOW9HHe BToporo qneaa K nepBOMY 

as' 1-1 2 2 
at' ) no nopRaKy BenH'IHHbl paBHO v I c • H 0 

0 B paMKaX paCCMaTpHBaeMoro npHonH)I(9HHR cneayeT OT

·111: 11nea B npaaoft qacTu. B peaynbTaTe ypaaaeaue faMHnb

ycKaeM lliTpHXH) 38llHUI9TCR B BHae: 

_1_( _£§_)2 = m2c 2 

c 2 ot 

as 2 
......---=me • 
at 

ee, KaK o6bi'IH0 1 

S = S - m c 2 
I 

.... 
4 

( 1.3) 
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B paMKaX paCCMaTpHBaeMOrO npHonH)I(9HHR anR ypaBHeHHH faMHnbTOHa-RKO-

OH OKOHqaTenbHO nonyqHM Bbipa)l(eHHe: 

a s 1 

at"' 0' 

nonaocTbiO coanaLXaiOmee c npuseneHHhiM Bbtme • 

TaKHM o6paaoM1 Y*e cei\qac MO)I(HO cKaaaTb, qTo oohtqHaSI rrocTaaosKa 

BOllpOC8 00 HHB8pHaHTHOCTH H3BeCTHOrO HepenSITHBHCTCKOrO ypaBH9HHSI fa

MHnbTOHa-RKOOH (2.3) OTHOCHTenbHO npeo6pa30B8HHit fanuneg RBnReTCSI He 

COBC9M KOppeKTHOft, .Lleno B TOM, qTO OTMeqeHHbie ypaBHeHHR H ~OpMynbi 

rrpeo6pa30B8HHft COOTBeTCTBYIOT pa3HbiM IIpH6nH)I(eHHRMo 

nocneayiOUIHe paccy)I(LleHHR cnenaiOT aTH yTsep*neHHSI 6onee noHSITHbiMH. 

§2. HepenHTHBHCTCKHe npeo6paaoBBHHH xoopaHHBT H 

HHBBpHBHTHOCTb HepenHTHBHTCKOrO ypBBHeHHH 

FBMHnbToHa-Rxo6H 

1. PaccMoTpHM cnenyiOIUHe IJ!opMynhi npeo6paaoaaauA KoopnHHaT: 

X '= (X-V t )( 1 
2 1 2 v 

+__L _v_) t, = t( 1+- --Ya )--,. x 
2 c2 ' 2 c c 

( 2.1) 

KOT0pbl9 BbiTeKaiOT H3 ~OpMyn npeo6p830B8HHR flopeHlllil IlpH ycnOBHH OT6pa-

CbiBaHHR qneaoa nopRaKa v 
4 I c 

4 
IIO CpaBHeHHIO C }, 

noKa)l(eM LlBnee, qTO o6meH3B9CTHOe HeperiHTHBHCTCKOe ypaBHeHHe fa

MHnbTOHa-RKOOH COOTB9TCTByeT HMeHHO aaHHOMY npH6nH)I(eHHI01 a.cneaoaa• 

TenbH0
1 

OHO C HeOOXOUHMOCTblO H HHB8pH8HTHO OTHOCHTenbHO npeoop830B8HHii 

( 2.1). 
.LlnR 9TOrO Mbl CHOBa 6yll9M HCXOLlHTb H3 penRTHBHCTCKOrO ypasHeHHR 

faMHnbTOHa-RKOOH (1.2) H OllHpaTbCR H8 ~8KT ero HHB8pHaHTHOCTH OTHO

CHTenbHO npu6nH)I(eHHbiX npeo6paaoeaaaii flopeaua ( 2.1). 

nepeXOLlR OT oaaoit CHCTeMbl OTC'I~Ta K apyroft ( UITpjiXOB8HHOii:), H8 

OCHOBBHHH ~OpMyn (2.1) LlnR ypaBH9HHR faMHnbTOHa-HKOOH nony'IHM 

cneayiOwee Bbtpa )1(9HHe: 

~ 
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_t_' [ 
c2 

as· 
at· 

1 v 2 as· 1 v 2 2 
(1+- --)+ --(-v){1+ ..-. -)1 = 

2 c 2 ax· 2 c 2 

[ as· < 1 1 v 
2

) as< v >12 2 2 -- +- - +- -- + m c • ax· 2 c 2 at• c2 

PaCKpb!B8SI CK06KH H IIpeae6peraSI 38B9Jl0MO M8nbiMH 'lneH8MH, IIpHJleM K 

ypaBR9HHTO BH}la: 

1 as· 1 as· v 3 as· ---[-------] 
c at• c at• c 3 ax· 

as· 2 2 2 
=(--) + m e ax, 

qT06bi YJlOBneTBOpHTb JlBnee Tpe60BBHHIO HHB8pH8HTHOCTH1 Mbl JlOmKHbl 

OT6pOCHTb BTOpOA 'lneH B neaoA '18CTHo 3T0 1 0'19BHJlHO, B p8MK8X paCCMaT

pHBSeMOI"O IIpH6nH)KeHHSI MO)KHO CJlenaTb UpH ycnOBHH, 'ITO eenH'IHHa 

va as· 1 as· -1 :y' 
-~~- -a • (- -) 6yJleT IIOpSIJlKa --. 
e X e at' e4 

11TSK1 IIpeQ:e6peraSJ OTMe'leHHbiM 'lneHOM H HCUOnb3ySI aaTeM Upo

x/ 
U9Jlypbl H3Bne'leHHSI KB8Jlp8THOI"O KOpHSI H paano)KeHHSI B pHil , IIpH}leM K 

Bbipa:H<eHHIO BHJla: 

as 
at 

1 as 2 a 
~(--) +me . 
2m ax 

( 2.2) 

0TKYJl8 Ha OCHOBSHHH ycnOBHSI (1,3) rrony'IHM H3B9CTHOe HepenSJTHBHCTKOe 

ypaBH9HHe faMHnbTOHa-HK06H: 

as 1 _1_· (~)2 

- .. 2 ax at m 
( 2.3) 

x 1 2 2 -a as 2 
no CTeneHSIM Manoli ( 00pS1liK8 V /c ) BenH'IHHbl (me) ( --), 

ax 
l'vllnOCTb KOTOpOll nel'KO liOK83biB8eTCSI C fiOMOI!IbiO npellblliYIIE!I'O ycnOBHSio 

6 

t
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,\ 
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i·:·~{l 
if ' 
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I 
t.l j 

,f' ,. 
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t~·,, 
~~ 
J., 

··'"' 

i' 
1 
.:~ 
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I ~~ 
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~ 
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-~ 
• 

Brro.nHe ecTecTeeaao, 'ITO HHBapHaHTHoCTb ypaeaeaHA ( 2.2) 

HOCHTenbHO rrpeo6pasoeaaHA ( 2.1) Mo:H<eT 6biTb npoeepeaa. a em 

( JlnSI rronHOTbi sTo H rrpoJlenaao B rrpHno:H<eHHH I ) • 

KpoMe Toro, HaJlo aaMeTHTb cneJlyromee. TaK KaK npeo6p1 

nHneSJ SJBnSJIOTCSI '18CTHbiM cnyqaeM IIpeo6pa30B8HHA ( 2,1) 1 TO MOl 

TO CMbiCne l"OBOpHTb 06 HHBapHSHTHOCTH ypaBHeHHA (2.2) H ( 

TenbHO fanHneeBbiX npeo6paaoB8HHAo 0JlH8KO Mbl CHOBS XOTHM 

'ITO caMa rrocTaHOBKa nocne}laero eorrpoca ae coeceM KoppeKTH 

H 4JopMynbi IIpeo6pa30B8HHSI cneJlyeT 6p8Tb B OJlHOM H TOM :H<e 

( PeaynbTSTbi OpHno:H<eHHSJ II JlOIIOnHSIIOT aTH yTeep:H<JleHHSJ). 

npHMe'I8HHe! 06o6meHHe nony'leHHbiX BbiBOL!OB Ha TpexMepHbiil cnyq 

TpyLia He npeLicTaBnSJeT, 

npHno:>KeHHe I 

1. noKalKeM CHa'lana, 'ITO ypaBHeHHe BH]:{a 

as --at 
...L(~)2 
2m ax +me 2 

HHB8pHaHTHO OTHOCHTenbHO HepenSJTHBHCTCKHX IIpeo6p830B8HHA KO< 

OepeXOJlSI K apyroA (wTpHXOBSHHOA) CHCTeMe OTC'I~Ta H8 OC 

Myn (2.1) H rrpeae6peraSJ aaeeaoMo ManbiMH qneaaMH1 anSI ypa 

6yaeM HM9Tb: 

as· 1 af,' 1 v 2 as· as· 
-+(1-~-)[- ---+(-v)-
at' me at' 2 e2 at' ax' 

as· 2 
2 _L(--) +m c 

2m ax· 

0IIHp8S1Cb aanee Ha ypaBHeHHe faMHnbTOH8-HK06H B Jl8HHOA 

C'I~Ta 

·.as· .,_1_< as-) 2 +mc 2 

at' 2m iJx' 

rreperrHweM Bbipa:H<eHHe (Tl.l) B BHJle: 
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1 2 as· v 2 2 .-- (1+--v-)+--(-v){1+.-l.-)] = 
2 c 2 ax, 2 c 2 

1 v 2 as v 2 (1 + - -) + - (- --'] + m 2 c 2 • 
2 c 2 at, c2" 

6Kn u npeHe6peraH aaaenoMo ManbiMH qneHaMH1 npuneM K 

as· [-~- ~-~ as· 1 ={~) 2 + m2c 2. 

at' c at' e 3 ax' ax, 
BneTBOpHTb nanee Tpe60B8HHIO HHB8pH8HTHOCTH1 Mbl .llOn>KHbl 

fi 'lneH B neaofi '18CTH. 3T01 O'leBH.IlH01 B p8MK8X p8CCM8T-

6nH*eHHSI MO*HO C.QenaTb npH ycnOBHH 1 'ITO BenH'IHH8 

S' -1 v' 
--) 6y.aeT nopH.IlKa -·-
t' e 4 

eHe6peraH OTMe'leHHbiM 'lneHoM H Hcnon&ayH aaTeM npo

x/ 
HHSI KB8.1lp8THOrO KOpHH H paano*eHHSI B pH.Il , npH}l8M K 

as,. _J_<~>2 
at 2m a X 

+m e2 • ( 2.2) 

B8HHH ycnOBHSI ( 1.3) 

:nbTOH8-.HKo6u: 

nony'IHM H3BeCTHOe HepenHTHBHCTKOe 

asl _1_<~>2 
- = 2m ax at 

a 2 -a as a eneHHM Manoi! ( llOpH.QKa V /c ) BeJIH'IHHbl (me) ( --), 
ax 

oll nerKo .CIOKa3biBaeTcSI c noMO!UbiO npe.Qbi.Ciyruero ycnoBHH. 

6 

.,._. 

( 2.3) 

t I : ~~ t4 
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Bnonae ecTecTBeHHo, 'ITO HHBapHaHTHOCTb ypaaHeHHft ( 2.2) H ( 2.3) oT

HOCHTen&Ho npeo6paaoaaHHA (2.1) Mo~eT 6biTb npoaepeHa Henocpe.acTBeHHo 

(.anH nonHOTbi aTo H nponenaHo a npHno~eHHH I ) . 

KpoMe Toro, H8Jl0 38MeTHTb cnenyiOmee. Tax K8K npeo6paaoBaHHSI ra

nuneg SIBJISIIOTC.II '18CTHbiM cnyqaeM npeo6pa30B8HHil: ( 2.1) 1 TO MO~HO B K8KOM

TO CMbiCne roaopHTb 06 HHB8pH8HTHOCTH ypaBHeHHft ( 2.2) H ( 2.3) OTHOCH

T9JlbHO fanHneeBbiX npeo6paaoBaHHA. 0JlH8KO Mbl CHOBa XOTHM fi0Jl'lepKHYTb
1 

'ITO caMa nocTaHoBKa nocne.aHero aonpoca He coaceM KoppeKTHa: ypaaHeHHH 

H lflopMyJibl npeo6pa30B8HHSI cnenyeT 6paTb B OJlHOM H TOM ~e npH6nH~eHHH. 

( Peayn&T8Tbl npuno~eHHSI If JlOfiOJIHSIIOT 9TH yTaep~eHHSI). 

npHMe'laHHe! 06o6meHHe nony'leHHbiX Bb!BOilOB Ha TpexMepHbli! cnyqai! 
Tpylla He npellcTaBnHeT. 

npuno:lKeHHe I 

1. noKa~eM CH8'iana, 'ITO ypaBHaHHa BH.Il8 

as --at 
....L(~)2 
2m a X 

+me 
2 ( 2.2) 

HHBapHaHTHO OTHOCHTen&HO HepenHTHBHCTCKHX npeo6p830B8HHft KOOpJlHH8T (2.ll 

nepeXO.IlSI K .apyrofi (mTpHXOB8HHoft) CHCTeMe OTC'I~Ta Ha OCHOB8HHH lflop

Myn (2.1) H npeHe6perasr aaae.aoMo ManbiMH qneHaMH, nnsr ypaaHeHHH (2.2) 

6yneM HMeT&: 

as· 1 as· 1 v 2 as· as, 
-+ ( 1--=::!1 -)[- - -- + (-v)--· at' me at' 2 e2 at' ax· 

( n.t) 
as· 2 

2 -L(--) +me. 
2m ax' 

0nHp8SICb nanee H8 ypaBHeHne faMHJ1bTOH8-.HKo6n B Jl8HHOft CHCTeMe OT

C'I~Ta 

· as· 1 as· 2 2 
-· -z--(-) +me 
at' 2m iJx' 

nepenumeM Bbipa~eHne (0.1) a anne: 
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aS' 2 1 aS' 2 1 aS' 1 v 2 1 aS' v 
--,.me + -(--) [1+- ---- + -- -- -l. 
at' 2m ax' me 2 at' 2 e2 me ax' e 

< n.2) 

B nonyqeHHOM Bbrpa)l{eHHH ( n.2) ManocTb llBYX nocnellHHX qneHOB B 

KB8Jlp8THbiX CK06KSX He Bbl3b!B89T COMH9HHil:. 11MH MO)I{HO npeHe6pe'lbo 

TaKHM o6pa30M, HHB8pH8HTHOCTb ypaBH9HHH (2.2) OTHOCHTenbHO npeo6-

p830B8HHA ( 2.1) ll0K838H8 ( npHMb!M nyTeM ) • 

2. PaccMoTpHM Tenepb ypaBHeHHe 

as 
1 

at 
_1_(~)2, 
2m ax 

( 2.3) 

KOTopoe nonyqaeTCH H3 ypaBHeHHH .( 2.2) B pesynbTaTe nepexolla oT "xoea

pHaHTHOA" lj>yHKUHH S K lj>yHKUHH S I, CBH38HHOA C 8 Bb!p8)1{9HHeM: 

S 1 ,.S -me 2 t +C. 

3necb C - nOCTOHHH8Ho 

nepeXOllH Ha OCHOB8HHH lj>opMyn ( 2. f;) K npyrolt CHCTeMe OTC'l~Ta, _llnH 

ypaBHeHHH ( 2.3) 6yneM HMeTb: 

~ + as; ( -v), _1_( aS'1 )~ 
at' ax' 2m at' 

( n.3) 

3lleCb Mbi oT6pocnnn ece· saeenoMo Manhre qneHhi. 

QqeBHllHO, "''TO B- pesynbTaTe yK838HHOrO nepeXOll8 C8M8 lj>yHKUHH S'' 

6yneT y)l{e HMeTb BHll: 

S' ,.S'- me 2t '(1 + 1.. X) -mv x' . 
I 2 e2 

( n.4) 

Tpe6oBaHHe HHBapHaHTHOCTH B paccMaTpHBaeMoM cnyqae 6yLI.eT Bbmon

HeHo, ecnH B WTpHXOB8HHOlt CHCTeMe OTC'l~Ta ypaBHeHHID BHll8 (2.S) 6ylleT 

YJlOBn9TBOpS!Tb lj>yHKUHSI 8 ;' BHJl KOTOpOA aHanorH'l9H BHJlY 8 1 

8 
__..:. 

S"=S'-me 2 t'+C' 
J 

3anHC8B Bbrpa)l{eHHe ( n.4) B pop Me 

S , S" 2t,l VII , = -me - -- - mv x 
I 1 2 e 2 

H nollcTaBHB ero B ypaBHeHHe (n.3), nocne npeHe6pe)l{eHHSI M 

HSMH 6ylleM HMeTb: 

as, 
---L,. 

at' 
1 as'; 2 

~<a;;-) 

nocnellHHlt pesynbT8T 03H8"l:8eT, "''TO ypaBHeHHe BHll8 (2.3) , 

HO HHBapHSHTHO OTHOCHTenbHO HepenHTHBHCTCKHX npeo6p830B8HHI 

npHnO:>K9HHe II 

1. noKa>KeM CH8"l:ana, K "l:eMy IIpHBOllHT IIpHMeHeHHe Tpe60BI 

8HTHOCTH OTHOCHTenbHO rrpeo6pa30B8HHA fanHneH (1.1) K ypal 

( 2.2). 

nepeXOll K npyrolt CHCTeMe OTC"l:~Ta B STOM cnyqae IIpHBOJ 

)l{eHHID: 
aS' 1 iJS' 2 2 
-- "'-(--) +me 

aS' 
+V 

at' 2m ax' ax' 
t:fTo6br ynoaneTBOpHTb Tpe6oBaHHID HHBapHaRTHOCTH, 'Mhi ll 

ae6pe'lb IIOCnellHHM "l:neR()M B Ilp8BOlt "l:SCTH ( HSI!pHMep, OTHOCHTe; 

Ho Torna Hano oT6pocHTb H npyroA qnea TaKoro >Ke rropHllKa Ma~ 

BhiA qnea B rrpaeoA "l:aCTH. B peaynbTaTe, B cornacHH c BbiBona~ 

HMeTb 

HnH 

S , 2 _a __ =me 
at' 

a S'j = 0 • 
a t' 

2. npHM9-HHM Terrepb npeo6pa30B8HHe fanHneH K ypaBHeHHID 

PeaynbTaToM sToro 6yneT cnenyiDmee Bbipa)l{eHne: 

g 



L(~) 2 (1+ ~ ..i§.:...! 2..\ _1_ iJS' _V_]. 
2m ax' me ot' 2 e2 me ox' e 

cn.2> 

'leHHOM Bb!pa)l{eHIUf ( n,2) M8nOCTb llBYX nocnellHHX 'lneHOB B 

CK06KaX He Bbi3biB8eT COMHeHHA, 11MH MO)I{HO npeHe6pe'lbo 

o6paaoM, HHB8pH8HTHOCTb ypaeHeHHH (2,2) OTHOCHTenbHO npeo6-

.1) AOK838H8 ( npHMbiM nyTeM ) • 

MOTpHM Tenepb ypaBHeHHe 

as 
1 _!_(~)2, 

2m ax 
( 2.3) 

at 

y'laeTCH H3 ypaeHeHHH (2.2) B peayn&TaTe nepexona oT 'KoBa

yHKUHH S K <jlyHKUHH S 1 , CBH38HHOH C S Bb!p8)1{e HHeM: 

S
1 

::S -me 2 t +C • 

DOCTOHHH8H, 

OAH H8 OCHOB8HHH <jlop'Myn ( 2, f;) K npyroR CHCTeMe OTC'I~Ta, nnH 

I( 2.3) 6yneM HMeT&: 

~ + as; ( -v) = _1_( iJS'1 )~ 
a t' ax' 2m a x' 

< n.s) 

T6pocHnH ece· aaeenoMo Manbie 'lneHbi. 

AHo, 'ITO B- peayn&TaTe yKaaaHHoro nepexona caMa <jlyHKUHH S' 

HMeTb BHil: 

S' =S'- me 2t '( 1+ .1. X) -mv x' . 
1 2 e2 

<n.4) 

B8HHe HHBapHaHTHOCTH B p8CCM8TpHB8eMOM cny'lae 6yJleT BbtnOn

B lliTpHXOB8HHOH CHCTeMe OTC'I~Ta ypaBHeHHID BHil8 (2,S) 6yneT 

pSITb <jlyHKUHSI S ;' , BHil KOTOpOA aHanorHqeH BHilY 8 1 

8 
~ 

S"=S'-me 2 t'+C' 
J 

3anHC8B Bbtpa:lKeHHe ( n,4) B if>opMe 

S , S" 2t,l v2 , 
= -me - -- - mv x 

I 1 2 e 2 

H noncTaBHB ero B ypaBHeHHe (n.S), nocne npeae6pe:lKeHHH ManbtMH 'lne
HaMH 6yJleM HMeTb: 

as , as" 
1 1 I 2 ---a;:- = -;;;- ( a;;- ) 

nocnellHHH peaynbT8T 03H8'18eT, 'ITO ypaBHeHHe BHil8 (2,3) AeHCTBHTenb

HO HHB8pH8HTHO OTHOCHTenbHO HepenHTHBHCTCKHX npeo6p830B8HHH KOOpllHH8T, 

npHno>KeHHe II 

}, noKa:lKeM CH8'1ana, K 'leMy npHBOJlHT npHMeHeHHe Tpe60B8HHH HHB8pH-

8HTHOCTH OTHOCHTenbHO npeo6pa30B8HHH fanHneH (1.1) K ypaBHeHHID BHil8 

( 2.2). 

nepeXOil K JlpyroR CHCTeMe OTC'I~Ta B 9TOM cny'lae npHBOilHT K Bbtpa-

:lKeHHID: 
iJS' 1 OS' 2 2 iJS' 
-- = --( --) +me +V --. 
ot' 2m ox' ox' 

tfT06bt YllOBneTBOpHTb Tpe60B8HHID HHB8pH8HTHOCTH 0 'Mbl llOn:lKHbl •lpe

He6pe'ib nocnellHHM 'lneHOM B npaBOH '18CTH ,,( HanpHMep, OTHOCHTenbHO me 2 
) , 

Ho TOI'Il8 H81l0 OT6poCHTb H JlpyroR qneH T8KOI'O :lKe nopHilK8 ManOCTH - nep-

BbtR qneH B npaeoR '18CTH. B peayn&TaTe, B cornacHH c BbteonaMH § 1, 6yneM 

HMeTb 

HnH 

S , 2 __ a __ =me 

at' 

as; = 0 • --at-" 
2, npHMe-HHM Tenepb npeo6p830B8HHe fanHneH K ypaeHeHHID BHA8 ( 2,3), 

Peayn&TaToM aToro 6yneT cnenyiDmee Bbtpa:lKeHHe: 

~ 

9 



as· as·. 
--• + (-v)--

at' ax' 
_1_< as-. >~ 
2m a X' 

CneJlyeT y'IHTbtBaT&1 'ITO 

S =S -aac
2
t 

1 

OTKyJla BbiTeKaeT1 'ITO S ~ JlOmKHa TOrJla HMeTb BHJl: 

S ' = S '- m c 2 t'. 
I 

f.IT06bl YllOBneTBOpHTb Tpe6oBaHHIO HHBapHaHTHOCTH1 Mbl llOn)I(Hbl npe

He6pe'lb BTOpbiM qneHoM a neaoA qacTH, a,cnenosaTen&Ho, H qneHoM ( TaKoro 

*e nopHllKa ManocTH) B npaaoA 

Peayn&TaT onHT& TOT *e 

'laCTHo 

~=0 
at' 

PyKonnc& nocTynnna B naaaTen&cKHA oTaen 

29 anpenH 1969 roaa. 
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