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Abstract

The article deals with the choice of the energy-momentum tensor in electrodynamics. Considered the
electromagnetic force in a continuous medium of the following Minkowski and Abraham tensors.
From Minkowski tensor the equations of conservation of energy-momentum density, density of
electromagnetic force balance in a continuous medium and the equation for the Abraham force. It is
shown that it is equal to zero when choosing a canonical material equations. It is shown that the
equivalence of the Minkowski momentum density and Abraham. Arguments in favor of a unique
choice of the tensor of the Minkowski and Abraham tensor incomplete.

Keywords: the electromagnetic force, the energy-momentum tensor, tensor of the Minkowski, tensor

Abraham, Abraham force, to save the equation.

O BbI0OpE TEH30pa IHEPrUM-UMILYJIBCA B JJIEKTPOAUHAMMKE U cHJie AOparama

Cnupuues IOputi Anexceesuu

AHHOTaAIHA.

Crathsi mocBsilleHa MpoOieMe BbIOOpa TEH30pa HHEPTUU-UMITYJIbCA B  DJIEKTPOJAUHAMHUKE.
PaccMoOTpeHBI 2JIEKTPOMArHUTHBIE CHJIBI B CILUIOIIHOW CpeJie CIEAYIOIIME U3 TEH30pOB MUHKOBCKOTO
u Alparama. 13 TeH30pa MUHKOBCKOIO IOJY4YE€Hbl YpaBHEHUS COXpPAHEHHS IUIOTHOCTU SHEPTUU-
UMITyJbca, OajlaHCca TUIOTHOCTH 3JIEKTPOMArHUTHBIX CHJI B CIUIOIIHOM Cpeie M ypaBHEHUE Ui CHJIbI
Abparama. [Toka3aHo, 4TO OHa paBHa HYJIO NPH BHIOOpE KAHOHMUYECKUX MAaTEPUATBbHBIX YpaBHEHUI.
[ToxazaHa paBHOLEHHOCTH (POPM IUIOTHOCTH HMIyJlIbca MuHKoBckoro u AOparama. IlpuBeneHs
apryMeHTbl B TIOJIb3Y OJIHO3HAYHOI'O BbIOOpa TeH30pa MMHKOBCKOTO M HEMOJHOTHl TEH30pa

Abparama.

KuiroueBble ci10Ba: 3JI€KTPOMArHUTHBIE CHJIbI, TEH30p SHEPIMU-UMIYJIbCa, TEH30p MHHKOBCKOTO,

TeH3op AOparama, cuina AOparama, ypaBHEHUS COXpaHEHHS.
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1 Benenue

[Ipobnema B3anmMopeicTBUs 3iieKTpoMarHuTHoro mosst (OMII) ¢ BemecTBOM 00CyX)maeTcs
YK€ MHOIO JIET, OJHAKO /0 HACTOAILLEr0 BPEMEHM €€ OJHO3HAYHOIO DPEIIEHUs He HaijeHo. B
HoCJeIHUE TOAbl  BexyTrcs pabOoThl 1O  CO3JAHMI0 METaMaTepuajoB C  YHHKAJIbHBIMHU
AJIEKTPOMAarHUTHBIMU CBOMCTBaMH, I[O3TOMY BoOmpochl B3aumojeiicteuss OMII ¢ BemectBoM
nproOpenu ocoOyr0 akTyaJlbHOCTb. DJIEKTPOMAarHUTHBIE CHIIbI B CIUIOIIHOM cpesie OObIYHO MIIYT B
BUJIC YETBIPEXMEPHON JMBEPreHIIMU TeH30pa sHeprun-umnyibca (TOW) [1], urparomero KiroyeByro
poJib B 1aHHOM npobiaeme. [IpodiaemMy 371eKTpPOMarHUTHBIX CUJI B CIUIOLIHOM Cpelie MOXKHO pa3AeiiuTh
Ha 1Be yacTu. llepBoii u3 Hux siBisiercst BIOOp popmbl TOU B3aumoneiictBus OMII ¢ BemecTBOM.
Bropoii npobaemoii siBiisieTcst BHIOOp MaTepHaIbHbIX YPAaBHEHHM, OMUCHIBAIOLINX 3JIEKTPOMArHUTHBIE
cBoiicTBa cpeabl. Hacrosimas cTaTbsd MOCBSIIEHA pELIEHUIO MEpBOH IMpoOJieMbl, KOTOpas
3aKJIF0YAETCsl B OTCYTCTBUU OJIHO3HAYHOI'O OTBETAa Ha BOIIPOC O TOM, Kakasi U3 MHOTHX (hOpM TE€H30pa
sHeprun-ummnynbca (TOW) sBnsercs npaBunbHo. Hanbonee wacto oOcyxnatorcs dopmbr TOU
MunkoBckoro u Abparama. OTo caeiaaHno, Hampumep, B crathsx [1] - [10]. B craresx [1] - [3], [5],
[8], [10] aBTOpHI MPOBOAAT CpaBHUTEIbHBIN aHATU3 pe3yJabTaToB, cienyommx u3 TOU B popmax
MunkoBckoro u Abparama ajisi pa3jIM4HBIX CIy4aeB, U OTAAIOT mpeanourenue Gpopme Abparama. B
crathsax [4], [6], [7], [9] noka3anbl noctounctBa TOU B dopme MunkoBckoro u Hegoctatku TOU B
dbopme AOparama, KOTOpHIH, MO MHEHHIO aBTOpoB [4] u [6], He sBISETCS pPENATUBUCTCKU
KOBapUaHTHBIM, M TOTOMY OTaaercs npeanourenue Gpopme Munkosckoro. B pabote [2] ormeuaercs,
YTO «B OOJBIIMHCTBE CUTYallUH pe3ysbTaThl, IOJy4aeMble Ha OCHOBE TEH30poB AOparama u
MHHKOBCKOTO, COBEPIICHHO TOXKACCTBEHHBI». [lo MHEHWIO aBTOpoB [3], B pamkax dYHCTO
MaKpOCKOIMYECKOTO TOAXO0Jla HE IPEACTaBIAETCS BO3MOXKHBIM CJIelaTh OJHO3HAYHBIM BHIOOP
dopmer TOU. O6mmpHas 6ubnmorpadus no JaHHOMY BOIpoCy MpuBeaeHa B padotax [3], [4] u [7].

O6bryHo0 TOU momydaroT METOJIOM €ro MOCTPOEHUS! U3 OTAENbHBIX OJ0KOB. M3 ypaBHeHMi
MakcBemia ¥ BbIpakeHus i cuibl JlopeHma ¢ momompro Teopemsl lloMHTHMHTa mosydaror
YPaBHEHHUs, UHTEPIIPETUPYEMbIE KaK YPAaBHEHHUs COXPAHEHHsS 3HEPIMHM U uMIyibca. [lanee wieHbI
9TUX YPaBHEHMHW WHTEPHPETUPYIOTCA Kak IMPOM3BOAHBIE KOMIIOHEHTOB TOMU. Otnmn
«ctpoutenbHbIMU Onokamu» TOU BNIAIOTCS MIIOTHOCTH PHEPTHMM U IUIOTHOCTH uMMIyibca OMII,
IUIOTHOCTh MOTOKA dHepruu (Bexktop YMoBa-IIoWHTHHTA), TPEXMEPHBIH TEH30p MIOTHOCTH MOTOKA
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umnynbca (WM TPEXMEPHBIH TEH30p HaANpsDKCHHI). 1o Meron monydeHus TOU, umeromimii
oTpezieNieHHYI0 cB0OO1y BbIOOpa €ro COCTaBHBIX YacTel, MPUBOIUT K TOMY, YTO €r0 YacTH MHOTAA
KOHCTPYHPYIOTCS aBTOpaMH M3 OOIIUX COOOpPaKEHWH M HMHTEPIPETHUPYIOTCS HUMH IO-pa3sHOMY, U
€CTECTBEHHO, YTO IPH 3TOM BO3HUKAIOT AUCKYCCUU. B pe3ynbpTrare TaKuM METOJIOM OBLIH MOCTPOCHBI
TOW B ¢dopmax MwunkoBckoro, I'epma — XoBucaiina, AOparama, ['enmpmrospia - AOparama,
AOparama — bpummosna — IluraeBckoro, IlomeBoro — PreitoBa m np. Otum dopmam TOU
COOTBETCTBYIOT U CBOM (OpMBI TMPEACTAaBICHUS JIIEKTPOMATHUTHBIX CUJI. B  oTHoueHuun
AIIEKTPOMArHUTHBIX CWJI B pabore [3] oOTMedaercs, 4YTO OHU HAXOIATCS  «HECKOJIBKO
HETOoCJIe0BaTeIbHBIM 00pa3zom». OTHAKO caMu ypaBHEHHs COXPAHEHHUS SHEPTeTUYECKUX BEIUYHH U
ypaBHEeHUs OanaHca 3JIEKTPOMArHUTHBIX CWi cieayloT u3 TOW B Buae ero AMBEpPreHUUd. ITO
CBOMCTBO MOJKHO HCHOJB30BaTh JUJIi CPAaBHUTEJIBHOIO aHalW3a TEH30POB M MOIY4YEHUs
JOTIOTHATEILHOU WH(OpMAIINK, HA OCHOBAaHHH KOTOPOH MOXKHO CIIeNaTh MPaBUIBHBIN BEIOOpP (hOpMBI
TOW. B HacTtosdmedl paboTe TakuM METOJAOM IIOJY4YEHbl JIONOJHUTENbHbIE apryMEHTHI,
MO3BOJISIOIIME, [0 MHEHHMIO aBTOpa, 3aKOHYUTHh H3TY JOJIFOJIETHIOIO JHCKYCCHIO U CHIeNaTh
onHo3HauHbIH BeIOOp TOU B opme MunkoBckoro. Ilpum paccmorpeHuu 3TOro Bompoca cpena

CUYHMTACTCS HETIOIBUKHOU, OJTHOPOJTHOM, M30TPOITHOM, HEITPOBOSAIICH U 0€3 TUCTICPCHH.

2. TeH30pbI JHEPrHU-HUMITYJIbCA B YJIeKTPOANHAMHIKE
Kanonnueckuii TOU 3anuinem B 001EM BUIE:
T woils (v,u=0,1,2,3; ,k=1,2,3) 1)
ic-g t
rae W — m10THOCTD SHEPTHH;
S — MJIOTHOCTH MOTOKA dHEPTruu (BekTop YMoBa-IloliHTHHTA);
g — TUIOTHOCTh UMITYJIbCA;
tik — TeH30p TIOTHOCTH OTOKA MMITYJIbca (TEH30p HAINPSDKEHUH ).
Kommonentst TOU (1) B hopme MuHkoBCKOTrO MMErOT BUj [6]:

W =(E-D+H-B)/8z S=c-(ExH)/4z
g™ = (DxB)/4x-c tY =(ED, +H.B,)/47r-5,(E-D+H-B)/8x.

Kommnonentst TOU (1) B hopme B popme AOparama UMEIOT BUI:
W=(E-D+H-B)/8x S=c-(ExH)/4r

9" =(ExH)/4z-c  t°=(ED,+ED +HB +HB)/87—5 (E-D+H-B)/8x.

[Tocne mocTaHOBKH KOMITOHEHTOB B (popme AOparama, B TOU (1), OH CTaHOBUTCSI CHMMETPUYHBIM.



2 YpaBHeHUs COXPAHEHHS JJIfl JIEKTPOMATHUTHOM YJHEPTUH ¥ UMITYJIbCa

VYpaBHEHHUS COXPAHEHUS /IS SJCKTPOMArHUTHOM SHEPTHU U UMITyJIbca ciaeayioT u3 TOU (1) B
BUJIe ero auBepreHiuu. B obmem cioyuae TOU (1) sBasieTcss HECUMMETPUYHBIM, U 71 KOKJIOTO U3
€ro MHJICKCOB MOKHO 3alKCcaTh 10 JIBE IPYIIbI ypaBHEHHH (yuuTbiBas ¢popmy 3amucu TOU (1) 31ech

MOYKHO HE pa3inyaTh KOBapUaHTHbIE U KOHTPABAPHAHTHBIE UHJIEKCHI):
a) 0,T,=0 u 6)0,T,=0

Wi a) oW +c-V.g=0 Cizats—aitik:ones)atww-szo 0.9-ot, =0 (2
C

[ToncraBuB B ypaBHeHus (2) kommnoHeHTsl TOM B ¢dopme MHMHKOBCKOTO, IOJYYHUM YETHIPE
YPaBHEHHUS COXPAHEHMUS:
- YpaBHEHHE COXPaHEHHUsI IJIOTHOCTH SHEPTUU
0,(E-D+H-B)/87-c+V-(DxB)/4r =0 3)
- YpaBHEHHE COXPaHEHHUsI IIJIOTHOCTU [TOTOKA SHEPTUU
0,(ExH)/4r-c-0,((ED, +H,B,)/4x-05,(E-D+H-B)/87)=0 4
- YpaBHEHHE COXPAHEHHUS IJIOTHOCTU SHEPTUU
o(E-D+H-B)/87-c+V-(ExH)/47=0 (5)
- YpaBHEHHE COXPaHEHMsI IJIOTHOCTU UMITYJIbCa
0,(DxB)/4rx-c-0,((E,D, +HB,)/4r—-0,(E-D+H-B)/87)=0 (6)
N3 ypaBuenuii (4) u (6) cienyet, 9To TeH30p MHUHKOBCKOTO OJHOBPEMEHHO OMUCHIBAET U3MEHEHUS
IUTOTHOCTH 3JIEKTPOMArHUTHOTO UMITYJIbca B popMax Abparama (4) 1 Munkosckoro (6).
W3 ypaBuenuii (3) u (5) ciaenyer ypaBHEHUE:
V- (DxB)/4r=V-(ExH)/4z nmu V-(DxB)/4zx-c=V-(ExH)/4zx-¢c wm V-g™ =V .g*
T.e. nuBepreHUUU IUIOTHOCTH HMIIylbca B Qopmax MwuHkoBckoro u AOparama paBHBI. B3sB
IIPOM3BOIHBIE IO BPEMEHH OT 00EUX YacTel MOCIEAHET0 YPaBHEHHUS, TOJIyUUM:
v-0,9" =V-8,9" wm V- (6,9 -6,0%)=0 )

Beipaxxenue B ckoOkax mpezacraBiser coboit cuiny AOparama. CnenoBarenbHo, u3 TOU
MUHKOBCKOT'O ClIeyeT, 4TO JUBEpreHLus CUiibl AOparama paBHa HYJIIO.
[loncraBuB B ypaBHeHus (2) xomnoHeHThl TOW B ¢dopme AGparama U C ydeTom
CUMMETPUYHOCTHU ITOTO TEH30pa, OTYyYHUM YpaBHEHUS COXPAHEHUS:
- YPaBHEHHE COXPaHEHMsI IJIOTHOCTH SHEPTUU
o(E-D+H-B)/87-c+V-(ExH)/47=0
OTO ypaBHEHHE COBIAIAET C ypaBHEHHEM (5), CIEYIOIINUM U3 TeH30pa MUHKOBCKOTO.

- YpaBHEHHE COXPAaHEHHUsI INIOTHOCTH UMITyJIbca B (hopme AOparama

0,(ExH)/4x-c—0,((ED, +E.D, +H,B, +H,B)/87—35, (E-D+H-B)/87)=0



WIH atgA:Ok((Eka+EkDi+Hin+HkBi)/87r—5ik(E-D+H-B)/87z) (8)
- YpaBHEHHE COXPaHEHUsI IUNIOTHOCTH [TOTOKA YHEPrUHM IS TeH30pa AOparama
1
C—ZGtS—Gi((Eka +ED,+H,B, +H,B,)/87-6,(E-D+H-B)/87)=0
wIm 0,9" =0,((E,D, +E,D, +H;B, +H,B)/87 -5, (E-D+H-B)/87)=0 9)
OT0 ypaBHEHHE TAKXKe SABJISIETCS ypaBHEHHEM COXPAaHEHMs IUNIOTHOCTH UMITyJIbca B popme AbGparama.
Takum o0pa3zom, u3 TeH30pa MUHKOBCKOIOro CIEAYIOT YpaBHEHUs COXpPAHEHHUs IUIOTHOCTU
umnynsca B Gopmax MuHKoBckoro u AOparama, a u3 TeH3opa AOparama CleqyloT ypaBHEHUs
COXpaHEHMs IUIOTHOCTH HMIIyJbca TONBKO B Qopme AOparama. OTcroja cileiyer, 4To TEH30p
Abparama, B oTIIM4Me OT T€H30pa MHMHKOBCKOI'0, HE B IIOJIHOM O00BEME ONHCHIBAET IHEPTETUUECKHE

IMPpOHCCChI pACHIPOCTPAHCHUA DJICKTPOMAIrHUTHOI'O IIOJIAA B CPEAC.

3. DJIeKTpPOMarHuTHbIE CHJIbI B CILUIONIHON HeNMPOBOsIIIei cpejie
DNEeKTPOMArHUTHBIC CHUJIbI, TOYHEE IUIOTHOCTH SJEKTPOMArHUTHBIX CHJI, B CIUIOIIHOM
HENPOBOJSIIEH Cpelie OINpeNesstoTCS B BUAE MPOU3BOAHBIX IIOTHOCTH 3JIEKTPOMArHUTHOTO

HMITYJIbCa IO BPEMCHHU 8tg Hcxonsa u3 atoro OIIpCACIICHUA, IIpU OTCYTCTBUU CTOPOHHHUX CHII,

3apsg0B M TOKOB, ypaBHenus (4) u (6), ciuemyromue u3 TeH30pa MHHKOBCKOTO, MOKHO
paccmaTpuBaTh Kak ypaBHEHMs OajaHca AJIEKTPOMAarHUTHBIX CHJI B cpele. YpaBHeHue (4) MOXKHO
3anMcarhb B BUJE:

0,9% =0,(ExH)/4r-c=0,((ED, +H.B,)/ 4z -6, (E-D+H-B)/87) (10)
VYpaBHeHue (6) MOXKHO 3amKcaTh B BUJE:

0,9" =0,(DxB)/4r-c=0,((E,D, +H,B,)/4r -6, (E-D+H-B)/8x) (11)
ONEKTPOMAarHUTHBIE CUJIBI B HENIPOBOMSILEH CPENIE ONPENEISIOTCS IBYMs BETUYMHAMU — UHIYKIUEH
ayIeKTpudeckoro moyis D M HanpspKeHHOCTbIO MarHUTHOTO TOJds H, KOTOpble, COOTBETCTBEHHO
3aBUCAT OT OJJIEKTPUYECKMX M MarHUTHBIX XapakTepucTuk cpeabl. Torma ypasBaenue (10) c
IUIOTHOCTBIO MMITyJbca B (popme AOparama, B KOTOPYIO BXOJIUT HANpsDKEHHOCTh MarHUTHOTO TOJIS
H, ommceiBaeT 31€KTpPOMArHUTHBIE CHJIBI, CBSI3aHHBIE MAarHUTHBIMH XapaKTEPUCTHUKAMH CpeIbl, a
ypaBHeHue (11), ¢ mIoTHOCTBIO UMITyJIbca B popMe MUHKOBCKOTO, B KOTOPYIO BXOJIUT HWHIYKIIHS
aneKTpudeckoro mojis D, omnuchBaeT 5M€KTPOMAarHUTHBIE CHIIBI, CBSI3aHHBIE JJIEKTPHYECKUMHU
XapakTepucTukamMu cpeapl. Jlng kparkoctd OyaeM  yCIOBHO Ha3blBaTh O3TH  IUIOTHOCTH
AIIEKTPOMAarHUTHBIX CUJ COOTBETCTBEHHO MArHUTHBIMHU M D3JEKTpUUECKMMHU cwiaMu. Hexons us
ATOr0, MOXHO 3aKi4uTh, 4ro u3 TOU B ¢opmMe MHHKOBCKOTO CclielyeT ONHCaHHE Kak
AIIEKTPUYECKUX, TaK U MarHUTHBIX CWJI B Cpefe, T.€. DJIEKTPOMAarHUTHBIE CHJIBI OMHCHIBAIOTCS B
nojHoM obbeMme, a u3 TOU B popme Abparama cienyer ornrMcaHue TOJIbKO MAarHUTHBIX CHIJI. DTO €Iie

pa3 Mmog4YCPKUBACT HCIOJHOTY TCH30pa A6paraMa. 9J'ICKTpI/I‘-IeCKI/IC W MarHuTHBIC CHJIBI UMCIOT B
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00I1eM ciiydae pa3iuuHyI0 BEJIMUYMHY, U Pa3HHIA B ATHX DJICKTPOMArHUTHBIX CHJIAX SBJISCTCS CHIION
Aobparama. [Tockonbky TeH30p AOparama He COACPKUT 3Ty CUILY, TO JJISl TIOJTYYCHHS MPAaBUIBHBIX
pe3yJIbTaTOB €ro HeoOXOAUMO JONOIHATh CuIol AOparama [rua30ypr c315]. B camom o61iem Buje
cmry AOparama 3anuChIBAlOT B BHJIE Pa3sHOCTH BBIPAKEHUH Ui M3MEHEHHs UMITylbca B (opme

MunkoBckoro u B hopme Abparama [3]:

Fo=0,9" -0,0%=0,(DxB)/4z-c—0,(ExH)/4x-c :ﬁat(ox B-ExH) (12)
N3 ypaBuenwii (10) u (11), cnenyronux u3 TeH30pa MHUHKOBCKOTO, CHUTy AGparamMa MOKHO 3aInicaTth
TaKXe B BUJIC Pa3HOCTH JUBEPICHIIMI €ro TeH30pa HANpsHKeHUH t;,
Fa=0,0" —0,0" =0,t; — ot
WA
F,=0,((ED,+H,B,)/4r-05,(E-D+H-B)/8x)-0,((ED, +H,B,)/ 4z -5, (E-D+H-B)/87)

1
7T-C

i Fa= g 0(DxB-ExH) = Vx(ExD+BxH) (13)
T

VYpaBuenue (13) monaTBepmaeT CACIaHHBIA B pa3jieie 2 BBIBOJ O TOM, YTO JUBEPTEHIIHS CHIIBI
AOparama paBHa HyJa0. B 3ToM ypaBHeHWM s cwibl AOparama, CIEIyIOIIEro M3 TEH30pa
MI/IHKOBCKOFO, HC HaJIarac€Tcsas HUKaKux OFpaHI/I‘IeHI/Iﬁ Ha MaTCpHAJIbHBIC YPAaBHCHUA, U OHO SABJISACTCA
YHUBEPCAIBHBIM JJIs JIFOOOM HENMpoBO ek crtomHoi cpebl. [lockonbky ypaBHenue (13) cnemyer
U3 YpaBHECHUH COXpPAHEHHUs TUIOTHOCTH UMIMyJbca (4) u (6) ero Takke MOXKHO CUUTATh YpPaBHEHHEM

COXpaHEHHUsl IUIOTHOCTH HMIynbca. W3 ypaBuenus (13) ciemyer BaxHblii BeiBOA. Eciu cpena
ONHUCHIBAETCSA KAHOHMYECKMMH MaTepHalbHbMK ypaBHeHusmu Buga D=g-g,-E u H=B/ g - 1,, a
& W Q4 SBISAIOTCA TMOCTOSHHBIMM WM CKaJlsipHbIMU (QyHKIusMu, To BekTopel D u E, H u B

KOJUIMHEapHble M MpaBasl yacTh ypaBHeHUs (13) ¢ BEKTOPHBIMHM MPOM3BEACHUSIMH 3THX BEKTOPOB
paBHa Hymo. Torma cuia AOparama paBHa Hymo, a TOUW (1) sBnseTcs CHUMMETPUYHBIM.

CJ'IG,Z[OB&TCJ'ILHO, YacCTO IMPUMCHACMYTIO JIA 5TOr'0 Ciiy4das 3alluCh CUJIbL A6paraMa B BUJC

e-u-1
F,=——0,(ExH
W= 0 ExH)

CICAYCT NPHUPABHATH K HYIIO. I[JBI 9TOro cCiiydasds HCIUArOHAJIbHBIC KOMIIOHCHTBI TCH30pa
HaHpH)KeHI/Iﬁ tik TAKKC paBHbI HYJIIO, a JJICKTPOMArHUTHBIC CHUJIBI, I[CﬁCTBymH.[HC Ha cCpeny,

ONpeACIIAOTCA TOJBKO €ro JHAroHaJIbHBIMH YJICHAMMH. TOFJIa YPaBHCHUEC JSJICKTPOMArHWTHBIX CHII

JJIs1 3TOTO ClIy4asd MOXXHO 3allMcaTh B BUIC:

F=0,0" =0,0" =0,(¢6,ExB)/4rx-c=0,(ExB/ )/ 4z -c = 5 ! V(s -E?Ic* +B?/ p)

T
OTO BbIpake€HME Ul JIEKTPOMArHUTHBIX cui cieayeT u u3 TOU AoOparama. IlomydeHHble

YpaBHEHUS HAWJEHBI JUIsl HEMOJABMXKHOW Cpelbl, HO B CHIIY PEISITUBUCTCKOW KoBapuaHTHoctH TOU
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MWUHKOBCKOTO, CIIEeIyIOIINE U3 HEr0 YpaBHEHHUS, MPU UCIIOJIb30BAaHUU U3BECTHBIX (HOPMYII Iepexoa,

CIIPaBEUIMBHI U JIJIS1 PABHOMEPHO ABUKYIIEHCS CPEIIBI.

4 3akJr0ueHmne

Takum o6pazom, n3 TOU MHHKOBCKOTO CIEAYIOT YpPaBHEHHsI COXPAaHECHHS IUIOTHOCTH
ummynbca B Gopme Munkosckoro (6) u B popme Abparama (4), a takxke ypaBaenue (13) It CHIIbI
AGparama, mokasbIBarollee, 4To ee AUBEpreHIus paBHa Hymo. M3 aToro cienyer, 4to caM mpeaMeT
JUICKYCCHHM O TOM, Kakas M3 (OpM IJIOTHOCTH HMMITYJbCa «IpPaBUIIbHEE», OTCYTCTBYET W OHU 00€
NPaBUIBHBI U PABHOIICHHBI, IIOCKOJIBKY 00€ cieaytoT u3 TOW MUHKOBCKOTO, 4ero Helb3s CKa3aTh O
TOU B dhopme Abparama. OOpa3HO roBOpsi, 3TH J1B€ (HOPMBI IJIOTHOCTH MMIYJIbCa MPEACTABIISIOT
co00i1 «IBEe CTOPOHBI OJHOM Memanu» U AONONHAIT Apyr apyra. Ilockonbky TeHzop AOparama
CUMMETPUYEH, TO B OTJIMYUE OT TEH30pa MMHKOBCKOrO, MOJYyYUTh HENOCPEIACTBEHHO M3 HEro
BBIpOKEHHUE JUIsI CHIbl AOparama depe3 TEH30p HAIPsDKEHUH HE MPEICTaBIseTCs BO3MOXKHBIM. B
CBSI3H C 9TUM TeH30p AbOparama JOMOIHAIOT cuiioil AGparama, HaiiIGHHOW UHBIM ITyTeM, I1OCJIE 3TOTO
OH CYHMTAeTCs MICHTUYHBIM TeH30py MunkoBckoro [2 ¢.317]. Tombko Torma ero MOXKHO
UCIIOJIb30BATh U MOJyYHTh NPABUIBHBIN pe3ysabTaT. B cBs3u ¢ aTuMm B padore [3 c. 185] otmeuaercs,
yTO cuja Adparama J0JKHA HAXOAUTHCS «HA OCHOBAHUU ONBITHBIX JAHHBIX UM KaKUX-TO pacyeToB,
JeKalMX 3a MpeesiaMd CaMHUX YPaBHEHHM Ui MaKpOCKOMUYECKOTO MOJisl, U3 KOTOPHIX BHITEKAET
JIUIIb 3aKOH COXPaHEHUS WM €r0 HEMOCPEICTBEHHBIC CIEJCTBUS». DTO YTBEPKICHHE OTHOCUTCS K
TeHsopy AOparama, HO HE K TEH30py MUHKOBCKOTO, COJEpKalIEMy BCIO HEOOXOIUMYIO
uHdopmanuto. Takum oOpa3om, MO OTHOILIEHUIO K TeH30py AOparama, cmiia AOparama sBISETCS
HEKUM CTOPOHHHM «JI0BECKOMY», TpeOyrommMcs aiisi 00ecreyeHns ero MpaBUIbHOCTH, (Qu3udeckas
CYTh 3TOTO «JIOBECKa» HE OIpejeseHa, a A ee omnpeaereHus TpeOyeTcs BbIXOJA 3a MpeAesbl
ypaBHEHUH Makpockonuueckoro noss. [lo oTHomenuo k TeH30py MuHKoBCKoro cuina AOparama rno
CYTHU SIBJISIETCSI €r0 COCTaBHOM 4acThio, ee pu3nyYecKasi CyIIHOCTh U ONHMCAaHNUE TOYHO OIpPENEIeHbl 1
MPsIMO BBITEKAIOT U3 TeH30pa MUHKOBCKOTO B Bue ypaBHeHHs (13), mpu 3ToM He TpeOyeTcs BhIXoAa
3a npenensl TOW.  Bce 3T0 roBOpUT 0 TOM, YTO NMPEATIOYTEHUE HY)KHO OJHO3HAYHO OTJATh TEH30DPY
MUHKOBCKOI'O, OMMCHIBAIOIIEMY SHEPreTUYECKUE MPOLECCHl U 3IEKTPOMArHUTHBIE CUJIBI B CpEJE, B
TOM uuciae u cuiy AOparama B moiHoM oOweme. B HacTosiee Bpems, B CHIIy OTCYTCTBHS
OKOHYATENBHOTO BBIOOpa ¢opmbel TOU, dacTe uccienoBareneil Uisl pa3BUTUS IIEKTPOAHMHAMUKH
CIUIONIHBIX CPEeJl UCTOJIb3yeT TeH30p AbOparaMa, 4To BBHJY €ro HEIMOJTHOIIEHHOCTH MOKET MPUBECTH
K HENpaBWIbHBIM pe3yjbTaTaM M BbIBOAAM. ABTOpP HAJEETCS, YTO HACTOSAIIAS CTaThsl MOMOXKET

cIeNnaTh NMpaBWIbHBINA BEIOOP hopmbl TOU 1 pa3BuBaTh HCCaeA0BaHUS B TPABUILHOM HAIPABJICHHH.
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