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YCIHHEXMN PUZNYECKHNX HAVYK

IIMCBMA B PEJAKLINIO

Ces3b 3aK0oHA COXPAHCHUSA JHEPI'UA A ypaBHe}mifl JABUKCHUSA
(OtBet HAa kOoMMeHTapuit D.A. Apuninteiina [VOH 185 333 (2015)]
K craThe "BbIBOI ypaBHEHUH aHAIUTHYCCKON MEXaHUKH U TEOPUH OIS
u3 3aKoHa coxpanenus sueprun’ [VOH 184 641 (2014)])
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Boigeoenor ypasuenus 0guscenus, y00saemeopaowue 3aKoHy COXPAHEHUS IHePeull, 3a0aHHOU KAK (hYHKYUS
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B muceme D.A. ApuHinrteiiHa [1] BbICKa3aHbI MHTEPECHBIC
COO0paXeHHUsl O CBS3M 3aKOHA COXPAHCHUS SHEPTUU U YPaB-
HEHUI OBYDKEHUS.
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Takum 00pa3oM, €CJii, PEIMB YpaBHEHUE B YACTHBIX MPO-
n3BOJHBIX (3), MOXHO HaWTu QyHkuuto Jlarpawxka L, TO
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npuHimn Janambepa (1) BBIBOAMTCS U3 3aKOHA COXPAHEHUS
sHepruu. M3 mpunnuna HdanambGepa B ¢opme (4) cpasy
crenyroT o0oOménuble ypaBHeHus Jlarpanxka (popmyia
(11a) B moeii crathbe [3])

d oL, 0L ;
d[ a’UI aq, z/(Q:V’Vv )U I ( )
rae G,] = —G/, — aHTI/ICI/IMMeTpH‘IHI)Iﬁ TEH30pP, OMUCBIBAIO-

Ui 0000IIEHHBIE THPOCKOTNIECKHE CUJIBI.

Ecimu ¢opma rupockonmyeckux cmil G;; TOYHA, TO OHA
MOXeT ObITh nIpeacTasieHa B Buze da;(q)/0q’ — da;(q)/0q' n
00001énHbie ypaBHeHus: Jlarpanxka (5) cBOaATCs K 0ObIY-
HbIM YypaBHEHUsIM (T.e. 0e3 mpaBoil wactwm) ¢ (yHKIOUEH
Jlarpamxa L + ajvf. B oOmem citydae 000OIIEHHBIE THPO-
CKOIMYECKHE CUJIBI HE MOT'YT OBITb OIMCAHBI CTAHAAPTHBIMU
ypaBHeHusiMH Jlarpamxka. CiieoBaTeNIbHO, 3aKOH COXpaHe-
HUS SHEPIUHU IOIyCKaeT "HearpamkeBbl" (He OMUCHLIBAEMEBIE
COOTBETCTBYIOIIMMU 4JIeHaMH B GyHKIMH Jlarpanxa) B3au-
MOJIEHCTBHUSI.

B cratwe [3] o0oOménnbie ypaBHenust Jlarpamka (5)
IpUBEJCHBI 0€3 BHIBOAA TOJILKO JJISl TOTO, YTOOBI OKA3aTh,
4TO CTaHOApTHBIE ypaBHeHus Jlarpamxa He SBJISIOTCS
HanOoJiee OOIIMM BHIOM YPAaBHEHUH TBUKEHUS, COXPAHSIO-
mux sHepruto. [1o-BHIuMOMYy, 3aKOHOMEpPHBIE BOIIPOCHI H
3amMevaHus D.A. ApuUHINTEHHA OTYACTH CBSI3aHBLI C ITOU
"HenockazaHHOCTBIO". B CBOE ompaBoaHWe MOTY CKa3aTh,
4TO TOCJeIHsIsE 00yCIOBIeHA MPABUJIAMH IyOJIMKAIUU CTa-
Teid B Y@OH: 3TOT *XypHan He MyOJIMKYeT OpUTHMHAJIbHBIC
pesysnbraThl. K coxkaneHuro, Mosl CTaThs, MOCBSIIEHHAS
00001IEHHBIM ypaBHeHUsIM JlarpaHxka, ObLIa OTKJIOHEHA
0e3 peleH3UPOBAHUS HECKOJLKAMH BEAYIIMMH (pu3mye-
CKMMH XypHajamu, Bkiatouasi KOTP.

Sl monHOCTBIO corjlaceH ¢ D.A. ApHMHIITEHHOM, YTO
KOHKPETHBIE 3aaydl MOXHO DelaTb, HCIOJB3Ysl TOJBKO
YpaBHEHWS IBIKCHUS, M 3aKOH COXPAHEHUs! SHEPIUH JIOILY-
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CKaeT HaJIMY1e THPOCKOMMNYECKUX CHIL, KOTOPbIC Heo6xoauMo  CHHCOK JIMTEPATYpPhbl
paccmatpuBaTh oTaesbHO. C APYroil CTOPOHBI, BO MHOTHX
00J1aCTSIX COBPEMEHHOU TEOpEeTUYeCKON (GU3MKM Tpejiiia-
raetcsi MOAMQUIUMPOBATL ypaBHEHWs nBMWKeHWs. Torma 5
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Relation between energy conservation and equations of motion

(A reply to the comment by E.A. Arinshtein (Usp. Fiz. Nauk 185 333 (2015) [Phys. Usp. 58 (3) (2015)])
on "Analytical mechanics and field theory: derivation of equations from energy conservation"

(Usp. Fiz. Nauk 184 641 (2014) [Phys. Usp. 57 593 (2014)]))
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Equations of motion that conserve a given function (called energy) of generalized coordinates and velocities are derived. These
equations differ from Lagrange’s ones by presence of additional terms describing generalized gyroscopic forces. The relation between
energy conservation and d’Alembert’s principle is noted.
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