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AnHoTanus. [TokazaHo, YTO CylIECTBYET COOTBETCTBHE MEXK]y YPABHEHHUSIMHU TEOPHUU T10-
75, TaKUMH Kak ypaBHeHus Jupaka, [lIpenunrepa, Makcgesnna, DUHINTEHA, U 3aMKHYThI-
MU BHEHIHUMH (pOpMaMu OINpeneNIeHHON cTeneHu. Takoe COOTBETCTBUE MEXKIY ypaBHEHU-
SMHU TEOPUU TOJS W 3aMKHYTBIMH BHEITHUMHU (GoOpMaMu OINpPEaeICHHON CTEeTeHU
PacCKpbIBAET BHYTPEHHIOK CBA3b MEXAY YPABHEHUSIMU TEOPUU TOJIS.

KiroueBble ciioBa: ypaBHEHHSI TEOPUHU TOJSI, KOCOCUMMETpUYHBIC nu(QepeHnaIbHbe
(dbopMBbI, 3aKOHBI COXpaHEHUS!, PYHKIIMOHAJbI, CTENICHh 3aMKHYTHIX BHEITHUX (POpM

BBenenue. Kak n3BecTHO, ypaBHEHUSI TEOPUH IO, OMUCHIBAIOIINE (PU3UUECKUE
noJisg, Takue Kak ypaBHenus upaxa, lllpeaunrepa, MakcBema, DWHINTENRHA, OC-
HOBBIBAIOTCA HA CBOWMCTBAaX MHBAPUAHTHOCTH M KOBapuaHTHOCTHU. OKa3bIBaeTcH,
YTO CYHIECTBYET MaTeMaTUUeCKui (hopMann3M, KOTOPBIM 00J1aaeT STUMH CBOM-
CTBaMHU. DTO TEOPHS 3aMKHYTBIX KOCOCHMMETPUYHBIX AU depeHnnanbHbIXx Gopm
[1-3]. BamkHyTBIE BHEIIHEE (HOPMBI, IPUMEPOM KOTOPHIX SBIsSeTCs Teopema He-
Tep, ABIAIOTCS nuddepeHinanamu, 1, caea0BaTebHO, HHBApUAHTaAMH, U COOTBET-
CTBYIOT 3aKOHAM COXPaHEHHs T (PU3UUECKUX MOJIeH (HATHYIUEeM COXPaHSIOIIUXCSI
BEJINYMH WK CTPYKTYP), KOTOPBIE OMMCHIBAIOTCS YPaBHEHUSIMHU TeOpUH mourst. [1pu
9TOM AyaibHble (OPMBI, COOTBETCTBYIOIINE 3aMKHYTHIM HETOYHBIM (OTpejieseH-
HBIM TOJIBKO Ha MHTETPUPYEMBIX CTPYKTypax) BHEHIHUM (hopmam, 001a1afl0T KOBa-
PUAHTHBIMHU CBOMCTBAMHU. DTO YKa3bIBAET HA COOTBETCTBHE MEXKIY YPaBHEHUSIMU
TEOPHH TIOJIS M 3aMKHYTHIMU BHEITHUMU (hOpMaMu OTPE/IeTICHHOM CTETICHHU.
Mertoabl M MaTepuaJibl; pe3yJbTaTbl. bbIIO TPOBENEHO HCCIIEIOBaHUE
YPAaBHEHUM TEOPUM MOJISI C MOMOIIBIO 3aMKHYTBIX BHEIIHUX KOCOCHMMETPUYHBIX
dbopM, KOTOpOE MOKa3ano, YTO CYIIECTBYET COOTBETCTBUE MEXKAY YPaBHEHHUSIMH
TEOPHH TIOJISI ¥ 3aMKHYTHIMU BHEITHUMHU KOCOCUMMETPUYHBIMU (popMaMu Ompe/ie-
neHHou crerneHu. [Ipu stom ypaBHeHusam Jlupaka u llpenunrepa mist BOJTHOBOU
(YHKIIUU COOTBETCTBYIOT 3aMKHYThIE BHEITHUE (DOPMBI HYJIEBOU CTENEHU. YpaB-
Henuto llpenunrepa ans ¢GyHKIMOHAIA COCTOSIHUSI COOTBETCTBYIOT 3aMKHYTHIC
BHeITHUE ()OPMBI TIEPBOI CTENEHU. 3aMKHYThIE BHEIITHUE (POPMBI BTOPOU CTEIICHH
JIe’)KaT B OCHOBE ypaBHEHUN MakcBeria. YpaBHeHUE DUHINTEHHA JJIs TpaBUTALIM-
OHHOTO 1OJIst [4] COCTOMT M3 KOBapMAHTHBIX TEH30POB, KOTOPHIM COOTBETCTBYIOT
3aMKHYTbIe BHemTHUE (opMbl BTOpoil cteneHu. OMHAKO, KOBAPUAHTHBIE TEH30PHI
ypaBHEHHUSI DUHINTEHHA MOIYYEHbl U3 KOBapUAHTHBIX TEH30POB, KOTOPBIM COOT-
BETCTBYIOT 3aMKHYTbI€ BHEIIHHE (POpPMBbI TpeThel cTeneHu. Takoe COOTBETCTBHE
MEXK]Iy YPaBHEHUSIMHU TEOPHUH TOJISI U 3aMKHYTHIMH BHEITHUMU (opmMaMu Ompesie-
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JIEHHOM CTENEHU PacKpbhIBAET BHYTPEHHIOKO CBS3b MEKIY YPABHEHUSIMU TEOPHHU
MOJISL U TOKA3bIBAET, YTO CTENEHb 3AMKHYTHIX BHEUIHUX (POPM MOXKET ObITH Iapa-
METPOM, 00bEIUHSAIOIINI TEOPUH TOJISI B €AUHYIO TEOPUIO MOJIS.

MOXHO OTMETHUTH €1lle OJHO 0011Iee CBOMCTBO ypaBHEHHM Teopuu mnoiisa. OHu
SBJISIFOTCS. COOTHOIICHUSIMU ISl (DYHKIIMOHAJIOB, TaKUX KaK BOJHOBas (DyHKIIMS,
(GyHKUMOHAN ASUCTBUS, TEH30p DUHIITEHHA. J{J1s1 3JIEKTPOMAarHuTHOTO MOJIsl TAKUM
byukimonanoMm siBisieTcst Bekrop Iloirunra [5].

3ak/ouenue. bbUio MOKa3aHO, YTO ypaBHEHUs TEOPHUH MOJS Oa3UPYIOTCS Ha
CBOMCTBaX 3aMKHYTHIX BHEHIHUX (POpPM, KOTOphIE SABIsIOTCS qudepeHimanamMmu u
00Jaat0T UHBAPUAHTHBIMU U KOBAPUAHTHBIMU CBOMCTBaMHU. [Ipu 3TOM ypaBHEHUS
TEOPUH I0JIs, OMUCHIBAIOIINE (PU3UUECKHE TIOJIST PA3HOTO THIIA, CBSI3aHbI C 3aMKHY-
TBIMM BHEUIHUMH (popMaMM ONPENEIEHHOM, COOTBETCTBYIOUIEH, CTEMEHH. ITO
PacKphIBAaET BHYTPEHHIOIO CBSI3b YPABHEHUN TEOPUHU TOJIs, OOBEAUHSET TEOPUU
T0JISI, U MOXKET CITY>KUTh MOJX0J0M K €MHOU TEOPHUH MOJIS.
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Abstract. It has been demonstrated that a correspondence exists between field theory equa-
tions like Dirac, Schrodinger, Maxwell, and Einstein equations, and closed exterior forms
of a specific degree. This correspondence unveils an intrinsic connection among the field
theory equations.
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Introduction. As is known, the equations of field theory describing physical fields,
such as the equations of Dirac, Schrodinger, Maxwell, Einstein, are based on the
properties of invariance and covariance. It turns out that there is a mathematical
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formalism that has these properties. This is the theory of closed skew-symmetric
differential forms [1, 2]. Closed external forms, an example of which is Noether's
theorem, are differentials, and therefore invariants, and correspond to conservation
laws for physical fields (the presence of conserved quantities or structures) that are
described by the equations of field theory. At the same time, dual forms corre-
sponding to closed imprecise (defined only on integrable structures) external forms
have covariant properties. This indicates a correspondence between the equations
of field theory and closed external forms of a certain degree.

Methods and materials; results. The study of field theory equations using
closed external skew-symmetric forms was conducted, which showed that there is a
correspondence between the equations of field theory and closed external skew-
symmetric forms of a certain degree.

In this case, the Dirac and Schrodinger equations for the wave function corre-
spond to closed external forms of degree zero. The Schrodinger equation for the
state functional corresponds to closed external forms of degree one. Closed exter-
nal forms of degree two are the basis of Maxwell's equations. The Einstein equa-
tion for the gravitational field [3] consists of covariant tensors, which correspond to
closed external forms of degree two. However, the covariant tensors of the Einstein
equation are obtained from covariant tensors, which correspond to closed external
forms of degree three.

Such a correspondence between the equations of field theory and closed exter-
nal forms of degree one reveals the internal connection between the equations of
field theory and shows that the degree of closed external forms can be a parameter
that unites field theories into a single field theory. Another general property of field
theory equations can be noted. They are relations for functionals such as the wave
function, the action functional, and the Einstein tensor. For the electromagnetic
field, such a functional is the Poynting vector [4].

Conclusion. It has been shown that the equations of field theory are based on
the properties of closed external forms, which are differentials and have invariant and
covariant properties. At the same time, the equations of field theory describing phys-
ical fields of different types are associated with closed external forms of a certain,
corresponding, degree. This reveals the internal connection of the equations of field
theory, unites field theories, and can serve as an approach to unified field theory.
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