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PaHee rrpn paccMoTpeHHH Borrpoca o rrepexoae oT penHTHBHCTcKoro ypaB

HeHHH faMHJ1bTOH8-.HKo6H K ero HepenHTHBHCTCKOMy rrpeaeny/ 1/ Mbl OITHpa

J1HCb H8 ITpeaiTOJ10)KeHHe 0 TOM, 'ITO OTHOWeHHe rrpOH3BO)lllblX ITO X H t 

OT cpy!!KUHH aeil:CTBHH S 

c ({3) : 

paBHO ITO ITOpHJlKY B8JUI'-II!Hhl OTHOW8HHIO V K 

~"'{3 
ax c 

as 
ax 

( 1) 

0K83b!B88TCH 0 OaHaKo, 'ITO YCJ10BI!H l10i106HOI'O Tllllil ~10ryT 6i>ITb BB8118-

Hhl aoCT8TO'-IHO CTporo/2/, 

J.1MeHHO 8TOMY BOITpocy Mbl 11 ITOCBHTI!M f!81118 110CJ18~lYKJIIlee paCCMOTpe-

Hne. 

Bo3bMeM )lJ1H 8TOI'O cjJopMyJ1bl rrpeo6pa30B8Hllt"1 np0113BO)lHOH JS ';ax' 

ITpll nepeXQ)le OT O)lHOH CllCTeMhl OTO'-IATa K npyroil: B HepenHTHBHCTCKOM 

ll rannneeBOM rrpH6J1ll)K8HllSlX. Toraa 6yaeM HMeTb: 

as' -~y +/3 -,--a 1 
ax X 

as ---. 
c at ( 2) 

rae y
1

= 1+{3~/2 

H 
as' as xl 
~= --a-;:- (3) 

x/ Ecnll yqecTb, 'ITO npo1!3BO}:IH8H as;' ax npeacTaBnHeT co6oJO X -OBYIO KOM

ll0H6HTY HMIIYJ1bC8 0 TO IIOCJ16J:IHHH <jlopMyna MO>K6T 6hJTb nepe11HC8H8 B BHJle: 

p; = l'x , 'ITO, 0'12Bll}:IH0 0 OTJ111'186TCH OT 113P6CTHOi! c)opMyJ1bl npeo6p830Ba

HIIH HMf!YJ1bCOB B fanl!neeBOM !1pll6J11!>K6Hllll: (l' = (l -mv • .ilanbHei!rnee 

HCITQJ1b30BBHHe Bb~8>K6Hllil (8) H (9) l103BOJ1llTxHaM;CTpaHHTb STY 3ellOCJ1e

/10BdT6J1bHOCTb, 

3 



nanee 6yAeM paccy)I(A8Tb TaK, Konb CKOpo B rammeeBOM npH6JIH)I(9-

HHH no cpaBH8HHID C HepeJIHTHBHCTCKHM AOIIOJIHHT8JlbHO OT6p8ChlB8IDTCR qne

Hbl nopRAK8 {3 2 
no Cp8BH8HHID C 1, TO Mbl BIIpaBe CBR3b!B8Tb Hcqe3HOB9-

HH8 sToporo qneHa npaBol qacTH ¢opMyJibi (2) npH nepexoAe K (3) c ero 

M8JIOCTbiD no OTHOW8HHID K nepBOMy qJieHy, .HHb!MH CJIOB8MH 0 - C Bb!IIOJ1-

H8HH8M cneAyrowero npH6JIH)I(8HHOrO p8B8HCTBa: 

l_ l.L "' {3 l.L . 
c at ax 

(4) 

3A8Cb MO)I(HO paCCY)I(AaTh H H8CKOJlhKO HHaqe, OnHp8RCb H8 !jlopMyny 

npeo6pa30B8HHR as 'I at' B fananeeBOM npH6JIH)I(8HHH: 

_I_..i£.=..!.~+~ as 
c at' c at ax 

(5) 

MMeHHO !jlaKT coxpaHeHHR o6oux qneHoB (o6eux npoH3BOAHhlX) B ABHHol 

¢opMyne non)l(eH 03HaqaTh, qTo yKa3aHHhle qJieHhl no nopHAKY BenaqHHhl paB

Hbi Apyr npyry, A 9TO CHOB8 npHBOAHT HaC K ycJIOBHID ( 4), 

TaKHM o6pa3oM, ecnn npn nepexone oT penRTHBHCTCKoro ypaBHeHuH 

faMHJlbTOH8-.HK06H K HepeJIHTHBHCTCKOMy onupaTbCR H8 o6b!qHb!e HepeJIR

THBHCTCKH9 H faJIHJieeBbl !jlopMyJibl npeo6pa30B8HHH: 

ll 

x'=(x-{3ct)y 
l ' t 

x =x-{3ct, t =t, 

{3 
--x 

c 
tyl 

TO CJieAyeT HCnOJib30B8Tb yCJIOBHe (4), 8 He ycJIOBHe ( 1), 

( 6) 

( 7) 

KaK )1(9 non)I(Hhl npeo6pa3oBwBaTbCH ~oopAHHBThl, qTo6w BhlnonHRJIOCh 

yCJIOBHe (1)? 
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EcnH BMecTo ( 6) u ( 7) Mbr 6yAeM HM9Th !jlopMyJibi npeoe 

AB: 

H 

x'=xy -{3ct, 
I 

t'=(t-~x)y 1 

X =X , t 
{3 

t- -x, 
c 

c 

COOTB9TCTBeHHO, TO HeTpyAHO nOK838Tb0 qTO H8 OCHOB8HHH 

8H8JIOrHqHbiX BbiW8H3JIO)I(eHHbiM 0 A9HCTBHTeJibHO MO)I(HO nonyqlfT 

Ho B K8KOM cnyqae H3 npeo6pa30B8HHH nopeHua 6yAyT 

p8)1(9HHH (8) H (9)? 
C lT9JlbiD OTBeTa H8 noCJI9AHHH BOnpOC paCCMOTpHM neTl 

Mep, npouenypy nonyqeHHR o6hlqflhlX ¢opMyn npeo6pa3oBaHHH 

TaK, nocne OT6paChlB8HHR B ¢opMynax nopeHua qneHC 

HMeTb: 

x = x-vt, =t-

HJIH 

x '=x(l-{3c~). 
X 

Lx 
2 c 

{3 _:_), 
tO-~·t...__ 

c 

EcnH npH 9TOM TpaKTOBBTh BenaquHy x/ t KBK HeKyiD CKOpO 

OTH01118HH8 K CKOpOCTH CB8T8 {3 = u/ c B paCCM8TpHB89MOM Ilpl!( 

HO 6b!Tb MBJIO H MO)I(HO nOJIO)I(HTb 0 qTo {3 1 ""{3 <<l. 0TCIDU8 0 B 

cneAyeT TOrAa, qTo B nepBOH !jlopMyne ( 10) BTOpOH qneH B 

no nopHAKY BenHqHHbi paBeH 1, Torna KBK aHanorHqHbiH qneH : 

Myne - {3 2 • HMeHHO n09TOMY ( B A8HHOM npu6JIH)I(9HHH) ITOCJ 

38!1Hb!X qneHOB MO)I(!IO npeHe6peqb ll Mbl npHA9M K H3B9CTHb!M 

o6pa30B8HHH faJIHJI9R (7). 
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yaeM paccy)KA8Tb TaK. Konb cKopo B fammeesoM npH6nH)Ke

HHID c aepenHTHBHCTCKHM aononHHTenbHO oT6pachlB8IDTCH qne

{3"' no cpaBHeHHID C I, TO Mbl BnpaBe CBH3b!B8Tb HCqe3HOBe

qneHa npasofi qacTH ¢opMynhi (2) npH nepexone K (3) c ero 

OTHOll!eHHID K nepBOMy qneHy 0 HHb!MH cnOBBMH, 

IDll!ero npHolTH)KeHHoro paneHCTBa: 

~ f3 as 
ax -. 

C. BbiiiOlT-

(4) 

Q)KHO pacCy)KnaTb H HeCKOnbKO HHaqe, OIIHp8HCb Ha ¢opMyny 

H as 'I at' B fanHneesoM npH6nH)K9HHH! 

~_!_as +f3 as_. 
c at ax ( 5) 

COXp8H9HHH OOOHX qneHOB (ooeux rrpoH3BOAHbiX) B t:{8HHOH 

H 03HaqaTb, qTo yKa3aHHhle qneHhl no nopHnKy senaqMHhl pas

• A 9TO CHOB8 IIpHBOJ:{HT H8C K YClTOBHID (4). 

6pa3oM, ecnu rrpu rrepexone oT penHTHBHCTCKoro ypaBHeHHH 

K06H K H9p9lTHTHBHCTCKOMy OITHp8TbCH Ha OOhlqHhl9 HepenH-

fanuneeBbl ¢opMynhi rrpeo6pa3oBaHnfi: 

{3 
--x 

c 
{3et)y , t ~ ty 

l I ( 6) 

c t ' t ~ t ' (7) 

onb30BBTb ycnoBHe (4), a He ycnoBHe ( 1). 

OlT)KHhl ITpeo6p830BhlB8TbCH ~OopnHH8Thl 0 qTOOhl BhliTOnHHnOCb 
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EcnH sMecTo ( 6) H ( 7) Mhi 6yneM HM9Tb ¢opMynhr rrpeo6pa3oBaHHfi BH-

x ~ xy - {3 c t , . I 
/3 

'~(t-- x)yl 
c 

X ~X , I 
{3 

t- -x, 
c 

( 8) 

(9) 

COOTB9TCTB9HH0 0 TO H9TpynHo ITOK838Tb 0 qTo H8 OCHOB8HHH paccy)Kt:{9HHH
1 

aHaJiorHqHhiX Bhilll9H3nO)K9HHhiM 1 neficTBHTenbHO MO)KHO nonyqHTb ycnoBHe ( I). 

Ho B K8KOM cnyqae H3 rrpeo6pa30B8HHH nopeHua 6ynyT Bb!T9K8Tb Bbl

pa)KeHHH (8) H (9)? 

C uenbiD OTBeTa H8 rrocnet:{HHH BOITpOC paCCMOTpHM aeTBnbHee, H8ITpH

Mep, rrpouenypy rronyqeHHH o6brqHhiX ¢opMyn npeo6pa3oBaHHSI fanHneSI. 

TaK, rrocne OT6p8Cb!B8HHH B ¢opMynax nopeHua qneHoB f3 2 6yneM 

HMeTb! 

HnH 

x = x-vt, =t-

t 
x '=x(l-f3c-), 

X 

{}_X 
2 c 

{3 _2_). 
t 0- ---z-. t-

c 
( 10) 

EcnH rrpu 9TOM Tp8KTOB8Tb BenHqifHY M/ t K8K HeKyiD CKOpOCTb U, TO ee 

OTHOll!eHHe K CKOpOCTH CB9Ta f3= u/c B paCCM8TpHB89MOM npu6nH)KeHllll t:{On)K-

HO 6b!Tb Mana H MQ)KHQ ITOJIO)KHTb 0 qTo {3 1 "=f3 <<1. 0TCIDJ:{8
0 

B CBOID oqepenb, 

cnenyeT Torna, qTo B rrepsofi ¢opMyne ( 10) BTopofi qneH B cKo6Kax 6yneT 

no rropHnKy BeJIHqHHhi paseH I, Torna KaK aHanornqHhiH qneH so· BTopofi ¢op

Myne - {3 
2 

• J1M9HHO IT09TOMy ( B A8HHOM npH6nH)K9HHH) nocnenHHM H3 yKa-

38HHh!X qneHOB MO)KHO npeHe6peqb H Mb! ITPHA9M K ll3B9CTHb!M cpopMynaM npe-

00p830B8HHH fanHneg (7). 
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C apyroA cTopoHhl, qTo6hl rronyqHTh ¢opMynhl (9), Mhl aon•Hhl ao

nycTHTh, qTO B (paCCMaTpHB8BMOM DpH6nn•eHHH) BTOpOA qneH B rrepBOH 

¢opMyne ( 10) f3c/ u AOn)KBH 6b!Tb paBBH ITO nOpSIAKY BBnHqHHbl f3 2 • 3TO 

B03Mo•no TDnhKD B TOM cnyqae, ecnn /3 1 = c/u, rrpnqeM Beer a a 
XI 

u>>c • 

Torna ynoMSJHYTbiM qneHoM ( rrp11 ycnoann {3
1 

,{'3 ) Mo•no rrpeue6peqb , n Mbi 

netiCTBliTBnhHO Dpi!ABM K nepBOH qlOpMyne ( 9) • C apyroti CTOpOHblo liOA06HbiH 

qJ1('it BO BTOpOH rpopMyne ( 10) 6yABT Tenepb ITO ITOpSIAKY BBnHqHHbl paBBH } , 

no3ToMy ero cnenyeT coxpaHHTh. TaKHM o6pa3oM Mbl nonyqHM BTopyJO cpop-
xx/ 

Myny (9) 
H 3aKnJOqeHHB 3aMeTnM, qTo nonyqeHHhlB 3aech pe3ynhT8Thl B rronnoti 

Mepe 6ynyT OTHOCHTbCSI H K (TaK•e ~aCCMOTpBHHOMy paHee/4/) BOrrpocy 

o nepexone oT penSJTHBHCTCKoro ypaBHBHHH Wpennurepa K ero uepenSJTHBHCT-

CKoMy npeneny. 
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,_. 

pDJJb !\11i30BDil CKOpOCTll, 

XX/ [lpeo6pH30B8JillH BllAH ( 9) B HBCKOITbKO llHOil CBH3ll 06Cy)!(J18JlllCb 

HBMH ll llpBlKAB/ 3/ • 
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