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OiHa reoMerpuvecKasl 3aja4a, IPpUBOJIAIIas K
OMLINAPIHOMY 3aKOHY OTPaYKEeHMUSI

I'. A. Tanbiepun A. 1O. ITlnaxos

Cremyroree TeOMETPUYIECKOE YTBEPKJIEHIE UTI'PAET BAXKHYIO POJIb B 3aJ1a-
YaxX HBIOTOHOBCKOI aspojuHaMuku |2, 3]. OHO MO3BOJIsIET CTPOUTH <«HEBU/IH-
Mble OOBEKTBI» THIIA KPUBOJHMHEHHOIO Tpeyrojbanka ABC, n300parKeHHOTO
Ha puc. 4 B KOHIIE HacTosIel crarbu. Llenb HacTosIIel 3aMEeTKH — J0Ka3a-
TEJIBLCTBO 3TOTO YTBEPXKICHUSI.

TEOPEMA. Ilycmo F1F5C — npamoyzosonuiti mpey2oivhuk ¢ epuurol
npamozo yeaa 6 Fo, € uH — cofoxycnme, ¢ doxycamu 6 moukax Fy u Fy, on-
aunc u 2unepboaa, npoxodsugue wepes mouky C. (Mol paccmampusaem moavko
my eemev 2unepboavt H, komopas codepotcum C'.) Paccmompum Ay ¢ eepuiu-
noti 8 mouke Fi, nepecexarowuti snaunc € u semswd eunepbosv, H 6 nexomopoix
mouxar A u B. Toeda ompesox FoC obpasyem pastwvie yeav, ¢ ompeskamu Fo A
u FoB: a = (em. puc. 1).

Puc. 1. a=0
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OrmeTnM cieyrolnee CBOWCTBO, BBITEKAOIIee HEIIOCPEICTBEHHO U3 Halleil
TEOPEMBI.

CHEACTBUE. [lycmov A1 — mouwka nepecevenus ayua FoA ¢ semevio 2u-
nepboav H u nycmo ayw Fy Ay nepecexaem sanrunc 6 mouxe By (puc. 1). To-
2da, coenacro meopeme, mowku B, By u Fy aeocam na 00noti npamoti. Unvimu
caosamu, mpotixu mouex F1AB, F1A1B1, FsA1A u F5B1 B koaaruneaphol.

JlokazaTeIbCTBO TEOPEMbBI HUCIIOJIB3YET CJIEAYIONIee XapaKTEPUCTUUIECKOEe
CBOMCTBO OUCCEKTPUCHI TPEYTOJTHHUKA.

JIEMMA. Paccmompum mpeyeorvnux ABC u ompesox BD, coedunarouyu
sepuwuny B ¢ moukot D, saeocawet na npomusosescaweti cmopone AC. Obo-
anauum a; = AB, ag = BC, by = AD, by = DC u f = BD (cm. puc. 2).
Ompesox BD asasemcsa buccexmpucoti yeaa B moada u moavko moeada, xoz2da

(a1 + bl)(ag — bg) = f2.

(b)

Puc. 2. /lokazarebcTBo mpsimoro (a) u obparsoro (b) yrBepskieHust o Guccek-
TpHCE

JIOKABATEJILCTBO. Ilycts f = BD ectb buccekTpuca yria B, mpoBeieH-
nast kK cropore AC'. JlokazkeM cJieIytorine TP COOTHOIIEHUsT Ha BEJTUINHEL a1,

ag, bl, bQ u f:
1. al/ag = bl/bg;
2. ajaz — biby = f%

3. (a1 + bl)(ag — bg) = f2.
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PagerncrBa 1 u 2 XOpOIIIO M3BECTHBI; KAXK/I0€ U3 HUX TAKXKE SBJISETCS XapaK-
TEPUCTUIECKUM CBONMCTBOM OMCCEKTPUCHI TPEYTOJIbHUKA.

Ilepsoe ceoticmeo BBITEKAET U3 CPABHEHUS ILJIOIIAIEI:

1 . 1
a_ 200 Sapp oMb W
a2 %agfsinoz Spep %bgh by’
e a« = ¢ABD = (CBD, a h — BbIcOTa, ONyIlleHHAs U3 BEPIIUHBI B Ha

cropony AC.

Bmopoe ce0ticmeo GUCCeKTPUCH OCHOBBIBAETCS HA TIOHATUN «CTEIIEHU» TOY-
K1 OTHOCUTEJ/IbHO OKPY2KHOCTH. OHI/IH_IeM OKPY2KHOCTDH W BOKPYT TPEYTrOJILHUKA
ABC'. C'menenvto mouwku D BHYTpH OKPYKHOCTU W HA3BIBAETCS ITPOU3BEIEHUE
JUTHH OTPE3KOB JTI000H XOP/Ibl, MpoxXosIiel depe3 D, Ha Kotopyio D nemut 5Ty
xopay (Bce Takue IIPOU3BEICHUST OJMHAKOBBI Jiist Jaunoit Toukn D). O6osna-
qus DE = g, nosnyuaem jist Touku D: bibs = fg (puc. 2).

Bamernm, uro A ABE nonoben o DBC 1o aByM yriam:

(ABE = ,DBC=a u ,AEB= ,ACB = % AB .
[TosTomy
aq _ i
f+g a’
OTKY/Ia

aray = [+ fg = fP=aia2— fg=ajay — bibs,

9TO U TPEOOBAJIOCH.

[IpucTynmm K JT0KA3aTETBCTBY TOTO, UTO JJIst OUCCEKTPUCHI f BBITIOJIHSIETCSI
paBeHCTBO 3, U 00paTHO, OTPe30K BD, yI0BIETBOPSIONINI 3TOMY PaBEHCTRBY,
siBJsieTcst GuccekTprcoit. OTMETHM, ITO HAM HEM3BECTHBI KaKHe-JTHOO YIOMUI-
HaHUS B JINTepaType 06 9TOM CBOHCTBE.

Jlerko BuseTh, UTO ajaredpandeckue COOTHOIIEHUs 1, 2 U 3 ABJSIOTCH «JIU-
HEHHO 3aBUCUMBIMIY | U3 JIFOOBIX JBYX CJIe/IyeT TpeThe. TemM caMbiM U3 CBOWCTB
OumcceKTpUCH 1, 2 HEMEJJIEHHO BBITEKAET MPAMOE yTBEPXKJIEHUE: ODUCCEKTPUCa
f ymoBieTBopsieT ycaoBHIO 3.

BriBos obpatHoro yTBepKIaeHUs TpeOyeT MPUMEHEHUs TEOPeMbl CHHYCOB
u HeKoTopoi TpuroHomerpun. O6osnaunm « = (ABD, f = (CBD u v =
= ¢4BDC (cm. puc. 2(b)). Hama neas — jgokasars pasencrso « = 3. Ilpuwve-
Hsisl TeOpeMy CHHYCOB K A ABD, umeem

ap b /

siny  sina  sin(y — )

i
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a [MPUMEHsIsT TeopeMy CHHYCOB K A BDC', numeem

ag by f
siny sinf  sin(y+f3)°

OTcroga HaXo UM

.Yt
f . . sin D)
aj + bl == m(blﬂV“’“blﬂO{) = fﬁ y
f Sin%
ag — by = ——(siny —sin @) = f———
2 2 sin('y+ﬁ)( Y B) fsinry_gﬁ )
", TIPUMEHSS YCJIOBHUE 3, TTOJTyIaeM
. Yt+a . oy—p0
f2 Sin 2 Sin 2 _f2
- )
sin’y2 sin’y—gﬂ
OTKY/1a
sin FH_OC i ﬁ—smAY_ sinﬁﬁ_ﬁ,
2 2
Cos ﬁ—cos( ) a+ﬂ—cos<’y—%ﬂ),
j) _ ( _ L—ﬁ)
cos (’y+ 2 =cos (v 3 .

N3 nocaennero paseHcTBa u yeaosuit 0 < « (B, v < 7 caexyer, 9to o = [3,
910 U TPpebOBAJIOCH JOKA3aTh.

Temnepb TpucTynuM K J0KA3aTEIHCTBY TEOPEMDL.
IIpomgmum orpesok BF5 mo BTOPOro mepeceveHus ¢ S/INIICOM B HEKOTOPOIA
rouxke A’. O6oznaunm

f == F1F2, Cc = FQC, a] = FlA/, bl = FQA,, as = FlB n bg = FQB

(cm. puc. 3). O6osnaunm C’ BTOPYIO TOUKY II€PECEUEHHUsT JLIUICA C BETBHIO
rurtepbosibl H. B cuity dpokasibHOTO CBOMCTBA JIIUICA BBIIIOJHEHO PABEHCTBO

A + A = RO+ FC
TO €CTb
ai+bi =V f24+c2+c (2)
Hastee, B cuity pOKaJIBHOTO CBOWCTBA TUIEPOOJIBI HMEEM
F\B - 2B = FC — F,C,

TO €CTb

azg—ba=+f2+c?—c. (3)
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Puc. 3. BecriomorarebHOe 1IOCTPOEHIE

Puc. 4. Kpuosmueitanrit Tpeyronbank ABC mepmmaum u3 ¢okyca F: Bce BbI-
xonsinue u3 Fy ceerosbre Jrytn orubaror npemsircreue AC' B tak, Kak ecyid ObI
ero He OBLIO BOBCE
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[TepemHoOKast JeBble U npasble yactu (2) u (3),nomydaem

(a1 + by)(az — by) = f2,

¥ C yIeTOM JIeMMbI 3akjodaeM, 9To F} Fy — 6uccekrpuca yria F) Tpeyrosb-
nuka A'FyB. 910, B CBOIO Ouepeib, 03HadaeT, uTo Touka A’ cummerpnuna A
OTHOCUTETLHO TpsiMoit F Fo, 1 B CHJTy CUMMETPUN MIMEEM

ARC = (A FRC. (4)

C mpyroit croponsl, yrasl «BF,C u (A F>,C' BepTUKaJIbHDBI, a 3HAYWT,

paBHBIL:

«BF,C = (A'F(C. (5)
Us (4) u (5) caemyer, 4ro

LAFC = ¢BF»C,

TO ecTb @ = 3. Teopema JoKa3aHA.

CIIUCOK JIMTEPATYPbI

[1] Tanbnepun I. A. Buasuapran $opmyaa, usmeparousas paccmosnus
6 MHozomepHom npocmpancmee Jlobauesckozo // Maremarudeckoe
npocgerienne. Cepust 3, Boir. 8, 2004. C. 93-112.

[2] Tnaxo A.YO. Paccesnue 6 Guaruapdaxr u 3a0a4u HoWOMOHOBCKOU
aspoduramuruy // Yenexu maremarndeckux nayk. T. 64, 2009. C. 97—
166.

[3] Aleksenko A., Plakhov A. Bodies of zero resistance and bodies
invisible in one direction // Nonlinearity. Vol. 22, 2009. P. 1247-1258.

I'. A. Tanmbuepun, Eastern Illinois University, USA
E-mail: ggalperin®@eiu.edu

A. TO. ITnaxos, Aveiro University, Portugal
E-mail: plakhov@ua.pt



