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YPUSHERUS 8 HACMHBX npoudsodnsix. B § 8 M ewe pas noxpo6Ho
“OCTAHOBHMMCSHl Ha 3TOH TOYKE 3pEHMs, KOTOpafd MPOTHBOMOJOXHA MCXOLHOH.

Yro TakrM 06pa3oM MH TNOAYUHM BCE XaPaKTEPUCTHKH M COOTBET-
CTBEHHO BCe pewenus OnddepeHiHaabHOrO ypPaBHEHHS C WACTHHMH NpO-
M3BOIHEIMH, CleLyeT HeMeLJEHHO, €CIH TNpEeLNOJOXHM, UTO LI BCAKOH
BaIAHHOM HMHTErpabHOM TOBEDXHOCTH, AR KoTOpoh F2 —-F2 50,
B KaX[IO# TOUKE MOXHO ONPENENHTb WHIMBHLYaJLHYI TOBEPXHOCTH Ce-
MelicTBa u =0 (X, ¥, @, b), KAaCaOULYIOCA ee B 3TOH TOuKe.

HaxoHew, eilile OIHO 3aMeuaHHe O POJH ocoforo pemeHua. CoriaacHo
ra1. 1, § 4, n. 3 MH moJyyaeM TakOe DeIIeHHE METOLOM OGPA3OBAHMS OrH-
Gaiowe#t 1ByXmapaMeTPHYECKOro ceMelcTBa =9 (x, y, @, &) WIH, He
npuberas K CHNEHMANLHOMY [ONHOMY MHTErpany, TyTeM HCKJ/IOYeHHS
BEIMYHH P M ¢ H3 ypPaBHEHHH

F=0, F,=0, F;=0.

s ocoboro pelieHus Bce cooGpaweHHs § 4 ormamaior, u60 TaM Bcerna
NPedNONarajioch, YTO Ha MHTErpajbHHX MOBEPXHOCTAX BHIOJHAETCA CO-
THOlJeHHe F;—}—Fé # 0. HcknounTenbHER XapakTep 0co60ro pelneHus

BHIPaXaeTcsl, MeXILy MNPOYNM, U B ,TOM, YTO Ha HeM XapaKTepPHCTHUECKOE
HavaJdbHOE yCJOBHE
dy dx
Ae=F, 2 —F, —= =0
FJ’ dt Fq dat -
YIOBAETBOPAETCA TOXIECTBEHHO, KaKYi0 OH HayalbHYIO KDHBYIO MH HH
BHGPanM Ha 3TOM peweHHH. B 3TOM cMECNe BCAKas HauyanAbHas MOJNOCKA,

Jexallas Ha OCOGOM pelleHHH, fABNAETCA XaPaKTePHCTHUECKOH.

§ 5. doxaupHbIe KpHBLIE H yptheHue Monxa

Ha ctp. 80 Mul npeactaBuaH GoOKaILHHE KPHBHE C TOMOLUBIO CHCTEMH
audpdepeHunaNbHEX  ypaBHenu#t (3), npHYeM BeNMUHHH p, ¢ OHIHM enle
NOAUYUHEHH [OMOJHUTENLHOMY yCnoBui F(x, y, u, p, ¢)=~0. Ecau
BBECTH, B IpPEANOJOKEHHH quﬁ 0, BMeCTO § MPOCTO X B KayecTBe ma-
paMeTpa Ha KPHMBOM, TO MONYUMM CJIeAYIOUIHE TPH YpPaBHEHHA:

Feo Y _F  du_ pPptafy a
'odx T Fp° dcx Fy ' )

Ecan UCKR0uMTh M3 ITHUX YPaBHEHHH p M ¢, TO MOMYYHTCA OAHO OBHIKHO-
BeHHOe nH(rhepeHUHATbHOe ypaBHEHME 1A [ABYX HEH3BECTHHX (yHK-
W y u ou '
dy du

M(x, Y, li,- Fe E;):O. (2)
OTO ypaBHeHHe Ha3WBaeTCH JugighepsHyuarsunm ypasrenuesx Monxca.
S10—npoctefiuit npumep Hedoonpedesenrol cucmems 0CHKHOBEHHBX
Ouggbeperyuarsiupix YpasHenuti; 3T0 ypaBHEHMe NpPEACTaBAfeT COBOM
yCnoBMe pas  HanpasieHHH o6pasymouHx koHyca Momma B TOuke
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{x, y, 1), Mexny Tem Kak ypaBhHenne F == 0 1aBano JIBOHCTBEHHO-B3AHMHYIO
3aBHCHMOCTb MEXIy KacaTeJbHHMH IIOCKOCTAMM KoHyca Momwa. [Ecan
OH MH BMECTO X COXPaHMIH HA (OKAMTbHHX KPHBHX TapaMeTp S, TO
AuddepeHnnansbHOe ypaBHeHHE KOHyCa uMeno On BHI

. dx dy du

M(’«")’, u, ds :W: ‘d_§'>=03 (23)
tae ¢yskums M OXHOPOIHA OTHOCHTENBHO INOCJAENHHX TPeX apry-
MEHTOB]. . : \

MoxHo M, OOCpaTHO, i 3ajaHHOTO ypaBHeHHs Monxa M (x, y, 4,
y', #') =0 moCTPOHUTH COOTBeTCTByWILEE NUDPEepEHIHATLHOE YDABHEHHE
C YaCTHEIMH IIDOM3BOJHBIMM, HMEHHO, HCK/OYafd Bennunem ¥/, u' wu3
ypaBHenna M =0 u 1Byx ypaBHeHuH

My, Y My, +u'M,,

q=— s p —'———7@7—-——,.

TpryeM B KayecTBe PE3y/bTaTa NOJYyuHTCca yPaBHenue F(x, y, u, p, g)=0.
[[lepexon K mpexcrasnennio konyca Mowmxa B Touke (x, ¥, #) B TaHreH-
(MaJdbHHX KOOpAuHarax.] YpaBHenue MoHxa, T. €. OGHIKHOBEHHOE IH(-
depeHnnaIbHOe YpaBHEHHEe TMepBOro IOPAAKA C JBYMA HEH3BECTHRIMH
dyukunamu, n auddepeHUranbLHOe YPABHEHHe C YACTHHIMM MPOU3BOJHHMH
‘TIepBOTO MOPAAKA 115 ONHOM (QYHKUMH OT IBYX HE3aBHCHMHX IepeMeH-
HHX MpeICTaBJAAI0T OJHM M Te XKe reoMeTpHueckne OGDA3H, OAHH pa3
TIDOM3BENEHHEE C IIOMOLLBIO NIOBEPXHOCTHHIX 3JeMeHTOB (IHddepeHUHaIb-
HOe ypaBHeHHe C YAaCTHBIMH ITDOM3BOJHEIMH), a APYrofi pa3-—c MOMOLIBI
JMHEHHHX 37eMeHTOB (ypaBHeHHe MomHxa).

Pewenna ypapHenns MoHika, — QOKadbHBle KPUBHE, 3TO TaKde KpH-
BHE, KOTOpHE, He¢ 6ynyud XAPAKTEPHUCTHYECKHMMH, B Kawaol cBoelt Touxe
KacaloTcs OIHOH XapakrepucTHueckoft kpueofl. M3 coobpawennit § 3, nm. 3
HAXOIMM, YTO 3TH (OXanhiHE KPHUBLIE MOXHO NOJYYHTh IyTeM 0Gpaso-
BaHMA /1A MHTErpajbHO# IOBEPXHOCTH IH((epeHuNaqbHOro ypPaBHEHHS
F =0 oruGapuell sewamnx Ha HeHl XapaKTePHCTHYECKMX KPHUBHIX (eciaH
TaKOBad CYIUECTByerT).

310 coofpameHue NPHUBOJHT K 3aMEYaTeNbHOMY METONY peuleHus
ypaBHenus Momxa., Camo mo cebe omnpenenenne QyHkumit # u y U3
ypaBHeHHs1 MoHxa tpeGyeT mNpeIBAPUTENbHO NPHCOENHHEHHA IOIOMHH-
TEJALHOrO INPOU3BOMLHOrO cootHomenus W(x, y, ¥) =20, a 3aTeM unre-
TPUPOBAHMA OOLIKHOBEHHOro AH(PJepeHIHAIBHOrO YDPaBHEHHS TEePBOTO
NOpAAIKa, MOJYYAIOMEerocs myTeM HCKAIUeHMS & WIAX Y, CJENOBATeNBHO,
TpeGyeT GECKOHEYHOro MHOKECTBd TAKHX IIPOLECCOB HHTerpauuu, Ha
3TOM TYTH He 'YAAaCTCA NOMy4YHTh Kaxoe-TH60 mpencrasaeHne o6mero
pemenys ypaBHeHust MomKa ¢ NMOMOLLBIO IPOU3BOMbHOR PyHKIMH. OnHako,
HCXOJA H3 IIOJHOTO HHTErpasa, BO3MOKHO IOJAY4YHTh SBHOE DeLleHHe
ypaBHeHus MOHKa, 3aBHCAmee OT NPOU3BONLHOH GYHKIMH H Yie He
COJiepKalllee HHUKAaKUX MNPOLECCOB HHTErpUpPOBaHusA. J[laa TOro, 4robu
MpPATTH K TAaKOMY pellleRuio ypasHenus MOHXKa, NMpPeAnonOKuM, uTO W3-
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BeCTeH TIOMHHHA MHTerpan u ==o(x, y, a, b) AuddepeHIHATEHOrO ypasHe-.
HAS C YAaCTHHIMH MPOH3BO/HEIMH, - SKRHBA/NGHTHOTO ypaBHeHHI0 Mouxa.
Jpa ypaBHEHH#

u==1 (x, ¥, &, w (), ) } (3)
0=194(x, y, a, w (@) -+ (x, y, @, w (a)) @’ (a)

Jal0T COOTBETCTBYIOULYIO KAKAOMY 3HAYEHHIO NMApaMeTpa @ XapaKTepHCTH-
yeCKYyI0 KDHBYIO, JIeXallyl0 HA HHTerpaibHO! MOBepXHOCTH, ONpeneaeHHOMH
aHadeHHeM b == w (a) (cp. cTp. 88). K 3THM ABYM HAAO TONBKO NPHGABHTH
eule OJHO ypaBHEHHE, TIOAYvyalolgeecs BTOPHYHHM AHbGepeHUHpPOBAHHEM

no a:
0= 954295, (8) 4 oppw”® (@) | oyw” (a). 4)

[MonyyeHHule TpH ypaBHeHHS (3) — (4) NpPeACTaBARKIOT B NAPAMETPHYECKOR
dopme, ¢ TOMOUBIO NApaMeTpa @, NPOCTPAHCTBEAHYIO KPHBYIO, 2 UMEHHO,
orubaouyx XapaxTepHcTHK, OHH M 30T HCKOMOE PellieHHe, eC/lH Npel-
CTaBHTh cebe, YTO ¥ H y TyTeM HCKAIOYEHHA @ BHPAKEHH H3 3THX
ypaBHeHHH KaK GYHKUHH OT X.

§ 6. Mpumepn

Pa3BuTy10 HaMH TEODHIO MH TOACHHM HA pALE TIPHMEPOB. Hekompme
U3 aTnx NpUMEPOB BAXHH H CaMH Mo cefe. *
. Muddepenunansuoe ypasHenne (grada)?==1. Paccmotpum
nmpcpepeﬁunanbﬁoe ypasHeHue Anx GyHxumH « (¥, y):

B2 = 1 SSY

M COOTBETCTBEHHO yDaBHEHHE
uy + 4 + ub==1 @)

s byHkuMH # (x, y, 2). OHH BHpaXalT TOT daxr, 4TO MOLyJab rpa-
AHeHTa (YHKUHH & DaBEH elHHHIE.

9tn anddepeHIManbHEEe YpABHEHHA HHTEDECHH H caMH RO ceBe
Graronaps CBOeMy 3HAYeHHIO B reoMeTpuyeckofl omtuke. VIMeHHo, peure-
HHUSl 1 OMHCHIBAIOT BO3MOXHLIE COCTORHHS DPACNPOCTPAHEHHS CBETA B OJHO-
poaHOH cpefle, TpHyeM [OBepPXHOCTH u == const.—3TO 80sKO8HME noO-
8epxXKOCcmu, a4 XApaKTePHCTHKH — cgermossie 4y4y. Bonee ofuiee aud-
¢depeHlnansHoe ypaBHEHHE

@+ uy - ui=n(x, 3, 2) ®3)

OMHCHBAET DPACAPOCTPaHEHHe CBeTa B HEOMHOPOAHOH cpele ¢ kO3ddu-
IIHEHTOM TIpENOMJIEHHH n (X, y, 2), 3aBHCAHM OT NONOMXEHHS TOUKH.

PaccmoTpuM CHadana cayyall ABYX HeE3aBHCHMHX TepeMeHHMWX, AJA
KOTOpOro My yxe mnoiywan B ri. I, § 3 moaum#t unrerpan

uza.r—}-]/l‘—‘azy—}—-b. (4)



