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YETBEPTHIN U TIATHIN [TOCTYIATHI MEXAHUKN CITJIOIITHOM
CPEJIBI: 3AKOHBI 1JI1 OITIPEJAEJIEHNA?

MockoBckuit rocynapcreennbiit yausepcurer uMm. M.B. Jlomonocosa, Mocksa, Poccus

AnHoTanus. Bopochl akcHoMaTU3aIul MEXAHUKY CILJIONIHOM CPebl, B KJIACCUIECKON (DeHOMEHOJI0-
IUYECKON TPAKTOBKE KOTOPOIl IIPUCYTCTBYET KOHTHHYYM M, BOODIIE TOBOPsI, OTCYTCTBYIOT IOHSITHS
ATOMOB W MOJIEKYJI, 3aTPAarMBaJINCh BO MHOTMX KJIACCHYECKUX W OOIIENPU3HAHHBIX B MUPE Kyp-
cax. JlaHHbIe BOIPOCHI BOCXOJSAT K MPOOJIeMe CTPOroil M BHYTPEHHE KOPPEKTHON aKCHOMATU3AIII
buzuku, chopmyauposannoit /. I'mnsbeprom emé mHa I MexayHapoamoM KOHTpecce MaTeMaTh-
koB B Ilapmxe B 1900 romy m um3BecTHO# Kak Inecras mpobsema ['miasbepra. Ilo ciaosam A.FO.
Nuumackoro, «mexanuka [auiest — HeroroHa 710 cux 1Op B JOJIZKHOI Mepe He aKCHOMATU3UPOBa-
Ha B OTJIMYHME OT NeOMETPHUH, aKCHOMATU3AIMS KOTOPOil ObLIa 3aBepIlieHa BEJIUKAM MaTEMaTHKOM
J. Tuiasbeprom. .. Tem He MeHee MOXKHO U HYKHO (HACTAJIO TOMY BPEMs) HOCTPOUTH KJIACCH-
YECKYIO0 MEXaHWKY, KaK U PeOMETPHUIO, UCXOJs U3 HEKOTOPOIrO YHCJIa HE3ABUCHUMBIX MTOCTYJIATOB U
aKCHOM, YCTAHOBJIEHHBIX B pe3yJibrare 00OOIEeHNsT TPAKTUKU.» B JoKIaje enHast WHTerpajbHas
3aIlUCh TIOCTYJIATOB MEXAHWKM CIUIONIHON CPeJbl B BUJIE 3aKOHOB M3MEHEeHUs (COXPAHEeHWs) Tex
WM WHBIX BEJINYUH IPEJCTAB/IAeTCsI B (DOPMe TaK Ha3bIBAEMON Tab/IMIlLl moCcTy1aToB. IIpemmosia-
raeTcs, 9TO B CILIOIIHOW CPEJIe PEeAJU3YIOTCs B3aUMOJEHCTBUS KAK YUCTO MEXAHUYECKOl, Tak U
PA3JIMIHON HEMEXaHWIECKON MTPUPOJIBI, OMUCHIBAEMbIE CKAJISIPHBIMU, BEKTOPHBIMU U TEH30PHBIMEI
BTOPOT'O PAHTa IHEPIETHYECKU COINPSIKEHHBIMU APAMU BEJIMYWMH, OJHA U3 KOTOPBIX XapaKTEPHU-
3yeT TpoIecc, a Jpyras OTKJIMK Cpe/ibl Ha 3TOT mporiecc. Ha 6a3e mepBBIX TPEX CTPOK TaOJIHUITHI
[IOCTYJIATOB OOCYKIAeTCsl BO3MOXKHOE IOCTPOEHUE YeTBEPTON M ISITON CTPOK, COOTBETCTBYIONIUX
3aKOHAM 00 M3MEHEHUU BHYTPEHHEH SHePIrun U BEJUYIUHBI, KOTOPAas B CJIy9ae TePMOINHAMUIECKON
mapbl «TeMIepaTypa—HTPOIUs» COBIaaaer ¢ suTponueil. [TokaspiBaercs, 4T0 3a/laHUE UCTOYHU-
KOB, ITIOTOKOB 4Yepe3 TPAHMILy W IMPOW3BOJICTB B Y€TBEPTON U IISITOM CTPOKAX TABJIUIBI MTOCTYIATOB
dakTuIecKn JiesaeT 3TU CTPOKH orpeseseHusMu. OB00IAIOTCS U3BECTHBIE B HEM30TEPMUIECKOI
MeXaHUKe [IPUHIIAIIBI [IOCTPOEHMUST OIIPEJIEISTFOIIMX COOTHOIIEHMH, CBSI3BIBAIOIINX 3aBUCUMBIE U HE3a-
BHUCHMBbIE ITapaMeTPhl COCTOSIHUS B KaXKJIOM U3 TUIIOB B3ammoJieiictsuit. JIokias cieian mo mare-
puasiam crareii: 1. Georgievskii D.V. Two Thermodynamic Laws in Phenomenological Mechanics
of Continuum: Postulates or Definitions ? // In: Giorgio I., Placidi L., Barchiesi E., Abali B.E.,
Altenbach H. (eds) Theoretical Analysis, Computations, and Experiments of Multiscale Materials.
Ser. Advanced Structured Materials. Springer. 2022. P. 145-154. 2. T'eopruesckuii J[.B. Tabuia
[OCTYJIATOB MEXAHUKHU CILJIONIHONW CpPe/bl U NpuHIMILL (popMuposanus ee crpok // TIMT®. 2024.
T. 65. Ne 6. C. 195-202.

Kimouesnie cioBa: mocTysiaTt, akCHOMATHKA, 3aKOHBI COXPAHEHUs], MHTerpajabHas (popMa, JOKAIb-
HOe ypaBHEHME, UCTOYHHUK, IIOTOK, IIPOU3BOJICTBO, BHYTPEHHdAdA dHEPIusd, dHEepreTudeckasd COIpH-
2KEHHOCTh, SHTPOIINS.
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Short Communication
D. V. Georgievskii

THE FOURTH AND FIFTH POSTULATES OF CONTINUUM MECHANICS:
LAWS OR DEFINITIONS?

Lomonosov Moscow State University, Moscow, Russia

Abstract. The issues of axiomatization of continuum mechanics, in the classical
phenomenological interpretation of which there is a continuum and, generally
speaking, there are no concepts of atoms and molecules, have been touched
upon in many classical and internationally recognized courses. These questions
go back to the problem of strict and internally correct axiomatization of physics,
formulated by D. Hilbert at the II International Congress of Mathematicians in
Paris in 1900 and known as Hilbert’s sixth problem. According to A.Yu. Ishlinsky,
«Galileo-Newton mechanics has not yet been properly axiomatized, unlike geometry,
the axiomatization of which was completed by the great mathematician D. Hilbert. . .
Nevertheless, it is possible and necessary (the time has come) to build classical
mechanics, as well as geometry, based on a number of independent postulates and
axioms established as a result of generalization of practice.» In the report a single
integral formulation of the postulates of continuum mechanics in the form of laws of
change (conservation) is presented in the form of a so-called table of postulates. It
is assumed that interactions of both purely mechanical and various non-mechanical
nature are realized in a continuous medium, described by scalar, vector and tensor
second-rank energetically conjugate pairs of quantities, one of which characterizes
the process, and the other the response of the medium to this process. Based on the
first three rows of the table of postulates, the possible construction of the fourth and
fiftth rows corresponding to the laws on the change of internal energy and magnitude,
which in the case of the thermodynamic pair "temperature—entropy"coincides with
entropy, is discussed. It is shown that specifying sources, flows across the border, and
productions (outputs) in the fourth and fifth rows of the table of postulates actually
makes these rows definitions. The principles known in nonisothermal mechanics
for constructing constitutive relations linking dependent and independent state
parameters in each type of interaction are generalized.

Keywords: postulate, axiomatics, conservation laws, integral form, local equation,

source, flow, production (output), internal energy, energy conjugacy, entropy..
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JOIIOJIHUTEJIBHO

BKJIa,ZL aBTOPOB. ABTOp C€IMHOJIMYIHO BBIIIOJIHUJI HCCJIeJO0BaHEe U IIOAT'OTOBUJI PYKOIIUCDH,

BHEC OIPEJIEJIAIONINI BKJIa/ B COJIEpKAHUE CTATHU.
KoudummkT uaTEpecoB. ABTOPBI IEKJIAPUPYIOT OTCYTCTBUE SIBHBIX M IMOTEHIIHAIBHBIX KOH-

GIUKTOB UHTEPECOB, CBA3AHHBIX C IIyOIUKaIeil HacTosIeil CTaThbu.
Ucrounuk dpunancupoBarus. ABTOp 3asgBIAI0OT 00 OTCYTCTBUN BHEITHETO (DUHAHCHPOBAHUST

IIPHU IIPOBEACHUN HNCCJICJOBAaAHUA.
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