
OT3bIB o<l>HQHaJIbHOrO OnnOHeHTa
 

na ,lJ;HCCepTaQHIO AJIb IIcaBH ~aBa,lJ;a Ka,lJ;HMa Taxnpa
 

«Hccnenonanae O,lJ;HOrO KJIaCCa 3BOJIIOQHOHHbIX ypaBHeHHH B
 

KBa3HC060JIeBbIX npOCTpaHCTBaX», npe,lJ;CTaBJIeHHylO ua COHCKaHHe
 

yqeHOH CTeneHH KaH,lJ;H,lJ;aTa <l>H3HKO-MaTeMaTHQeCKHX nayx no
 

cneQHaJIbHOCTH 01.01.02 - )l;H<I><I>epeHQHaJIbHbIe ypaBHeHHH,
 

,lJ;HHaMHQeCKHe CHCTeMbI H OnTHMaJIbHOe ynpannenae
 

,ZJ;HccepTaU;HOHHa~ pafiora AJIh McaBH ,ZJ;:>KaBa,IJ;a Ka,IJ;HMa Taxnpa nocnsmena 

HCCJIe,IJ;OBaHHIO O,IJ;HOrO KJIaCCa 3BOJIIOU;HOHHhIX ypaBHeHHM B KBa3HCo6oJIeBhIX 

npocrpancrsax rrOCJIe,IJ;OBaTeJIhHOcTeM. A HMeHHO, B ,IJ;HCCepTaU;HH C rrOMOW;hlO 

o606w;eHH~ pe3YJIhTaTOB 'reopna OTHOCHTeJIhHO ceKTOpHaJIhHhIX oneparopoa H 

reopan BhlpO:>K,IJ;eHHhIX rOJIOMop<pHhIX nonyrpynn na CJIyqaM KBa3H6aHaXoBhlx 

rrpOCTpaHCTB rrpOBO,IJ;HTC~ aHaJIHTHqeCKOe HCCJIe,IJ;OBaHHe 3a,IJ;aqH Koura H 3a,IJ;aqH 

Illoyorrrepa - CH,IJ;OpOBa ,IJ;JI~ O,IJ;HOrO KJIaCCa ypaBHeHHM C060JIeBCKOro 'nina. 

MCCJIe,IJ;OBaHHIO ypaBHeHHM, rrepaspeuremn,rx OTHOCHTeJIhHO rrpOH3BO,IJ;HOH, 

rrOCB~w;eHO 60JIhIlIOe KOJIHqeCTBO pa60T B cOBpeMeHHoH OTeqeCTBeHHoH H 

3apy6e:>KHOM nareparype, nanpmrep, pa60ThI r.B. ,ZJ;eMH,IJ;eHKO, M.B. MeJIhHHKOBOM, 

r.A. CBHpH,IJ;IOKa, c.r. ThITKoBa, R.E. Showalter, A. Favini, A. Yagi. Pa3pa60TKa 

3<p<peKTHBHoro annapara HCCJIe,IJ;OBaHH~ TaKHX ypaBHeHHH o6yCJIOBJIeHa 

Heo6xo,IJ;HMOCThlO peurenna CJIO:>KHhIX rrpaKTHqeCKHX sanan (3JIeKTpO,IJ;HHaMHKH, 

reopaa <pHJIhTpaU;HH, rH,IJ;pO,IJ;HHaMHKH, reHeTHKH H T.,IJ;.). Ocofiennocrr.ro 

,IJ;HCCepTaU;HoHHoM pa60ThI ~BJI~eTC~ paCCMOTpeHHe ypaBHeHHM C060JIeBCKOro rnna B 

KBa3HCo6oJIeBhIX npocrpancrsax rrOCJIe,IJ;OBaTeJIhHOcTeM. CJIe,IJ;yeT OTMeTHTh 

CJIe,IJ;ylOW;He npemryurecrna pa60ThI. Bo-nepssrx, rrOJIyqeHHhIM aBTopOM pe3YJIhTaT 

rrOrrOJIH~eT TeopHIO ypaBHeHHM C060JIeBCKOro 'rnrra. Bo-BTOphIX, rr03BOJI~eT 

OCMhICJIHTh nexoropsre HeKJIaCCHqeCKHe ypasnenna MaTeMaTHqeCKOH <pH3HKH B 

KBa3H6aHaXoBhlx npocrpancrsax, qTO B CBOIO osepens ,IJ;aeT B03MO:>KHOCTh 60JIee 

3<p<peKTHBHoro peureana pazta TeXHHqeCKHX sana-r. TaKHM 06pa30M, pe3YJIhTaThI 

pa60ThI rrpe,IJ;CTaBJI~IOT HeCOMHeHHhIM HayqHhIM mrrepec H reva HCCJIe,IJ;OBaHH~ 

~BJI~eTC~ Ba:>KHOM H aKTyaJIhHoH. 

,ZJ;HccepTaU;HOHHa~ pafiora COCTOHT H3 BBe,IJ;eHH~, Tpex rJIaB, 3aKJUOqeHH~ H 

crrncxa rnrreparypsr. 

Bo BBe,IJ;eHHH <POPMYJIHpyeTc~ uens HCCJIe,IJ;OBaHH~ H rrpHBO,IJ;HTC~ 06ocHoBaHHe 



ero aKryaJIbHOCTI1, ,n:aeTC5I OrrI1CaHI1e paCCMaTpI1BaeMbIX sana-r I1 I1CrrOJIb3yeMbIx 

MeTO,L(OB, rrpHBO,L(HTC5I ncropnorpaqraa sonpoca HCCJIe,L(OBaHH5I. 

I1epBa5I rnasa rrOCB5IlI(eHa KBa3HC060JIeBbIM rrpOCTpaHCTBaM H JIHHellHbIM 

oneparopaxr. B Hell BBO,L(51TC5I OCHOBHbIe onpenenenas H rrpmiepu ,L(JI5I 

KBa3HC060JIeBbIX rrpOCTpaHCTB rrOCJIe,L(OBaTeJIbHOCTell, ,L(OKa3bIBaIOTC5I He06xo,L(HMble 

,L(JI5I ,L(aJIbHellIIIero paCCMOTpeHH5I CBOllCTBa TaKHX rrpOCTpaHCTB. KpOMe roro, 

paCCMaTpHBaeTC5I sonpoc 06 YCJIOBH5IX HerrpepbIBHOCTH H 3aMKHyToCTH JIHHellHOro 

oneparopa, ,L(eMcTByIOlI(erO na KBa3HC060JIeBbIX rrpocrpancraax, CMbICJIe 3THX 

yCJIOBHM, orrHCbIBaIOTC5I epyHKl(HH JIHHeMHbIX orpamrrenastx orteparopos. A TaK)I(e 

BBO,L(5ITC5I xsaaaorreparopsr Jlannaca H Fpnaa, H rrepeHOCHTC5I H,L(eOJIOrH5I 

rrpOCTpaHCTB THrra C060JIeBa Ha KBa3HC060JIeBbI rrpocTpaHcTBa 

rrOCJIe,L(OBaTeJIbHOcTeM. 

BTOpa5I rnana rrOCB5III(eHa Bblp0)l(,L(eHHbIM nonyrpynnan orreparopos B 

KBa3HCo60JIeBbIX npocrpancrsax. B Hell BBO,L(5ITC5I rrOH5ITH5I OTHOCHTeJIbHOM 

pe30JIbBeHTbI, OTHOCHTeJIbHO ceKTOpHaJIbHOrO oneparopa B KBa3H6aHaXOBbIX 

npocrpancrsax, Bblp0)l(,L(eHHbIX rOJIOMop<pHbIX pa3peIIIaIOII(HX nonyrpynn, ,n:OKa3aHbI 

HX npnarnmaansnsre CBoMCTBa. B qaCTHOCTH, nonyseasr TaKHe saacnsie pe3YJIbTaTbI, 

KaK ,L(OKa3aTeJIbCTBO cyII(eCTBOBaHI15I BbIp0)l(,n:eHHbIX rOJIOMop<pHbIX nonyrpynn ,L(JI5I 

O,L(HOpO,n:HbIX ypaBHeHHM C060JIeBCKOro rnna, HCCJIe,L(OBaHbI HX 5I,L(pa H 06pa3bI, 

,L(OKa3aHO pacmennenne rrpOCTpaHCTB. KpOMe .roro, BO BTOpOM rnase 

paCCMaTpHBaeTC5I 0606II(eHHa5I sana-ra Illoyorrrepa - CH,L(OpOBa ,L(JI5I 3BOJIIOl(HOHHOro 

ypaBHeHH5I C060JIeBCKOro runa B KBa3HC060JIeBbIX npocrpaacrsax, ,L(OKa3aHa ee 

0,L(H03HaqHa5I pa3peIIIHMOCTb. CTpOHTC5I diaaosoe rrpOCTpaHCTBO 3BOJIIOl(HOHHOro 

ypaBHeHH5I C060JIeBCKOro THrra B KBa3HC060JIeBbIX npocrpancrsax. KpOMe roro, 

,L(OKa3aHO cyII(eCTBOBaHHe e,L(HHHl( nonyrpynn H ofiparaoro oneparopa, 

TpeTb5I rnasa rrOCB5III(eHa HCCJIe,L(OBaHHIO 3BOJIIOl(HOHHbIX ypaBHeHHM 

C060JIeBCKOro rnna B KBa3HC060JIeBbIX npocrpancrnax, ,[(OKa3aHa 0,L(H03HaqHa5I 

pa3peIIIHMOCTb npn rrpOH3BOJIbHbIX HaqaJIbHbIX YCJIOBH5IX 3a,L(aqH KOIIIH ,L(JI5I 

HeO,L(HOpO,L(HOrO ypaBHeHH5I, rrpHBO,L(HTC5I BH,L( peIIIeHH5I. ,[(OKa3aHa OTHOCHTeJIbHO 

cnexrpansnaa reopesra. BBO,L(5ITC5I H CTP05ITC5I HHBapHaHTHble rrpOCTpaHCTBa 

O,L(HOpO,L(HOrO ypaBHeHH5I. I10JIyqeHbI ,L(OCTaTOqHble yCJIOBH5I, npa KOTOpbIX ,L(aHHOe 

ypasaeane 06JIa,L(aeT 3KCrrOHeHl(HaJIbHOM ,L(HXOTOMHeM. I10JIyqeHHble pe3YJIbTaTbI 

npaxrenemr ,L(JI5I paCCMOTpeHH5I ypaBHeHH5I ,[(3eKl(epa B KBa3HC060JIeBbIX 

npocrpancrnax. ,[(OKa3aHa O,L(H03HaqHa5I pa3peIIIHMOCTb 3a,L(aqH KOIIIH ,L(JI5I aroro 



ypaBHeHIUI, nony-ren BI1,lJ: peuremrs, onncaasr CBOHCTBa peurenas B KBa3l1co6oJIeBbIX 

rrpOCTpaHCTBaX. 

TIo ,n;I1CCepTallIl0HHOH pafiore I1MeIOTC5I CJIe,n;YIOI.IJ;l1e rrO)l(eJIaHI15I 11 3aMelIaHH5I: 

1.	 Ha CTp. 6 aBTOp nnurer; lITO "HCCJIe,n;OBaHl15I ypaBHeHHH, nepaspenreansrx 

OTHOCHTeJIbHO rrp0I13BO,n;HOH, Hepa3pbIBHO CB5I3aHbI C pa3BI1Tl1eM TeOpl1H 

usrpoaoiemrsrx rOJIOMOP<PHbIX (rrorryjrpyrm oneparopos". Boo6I.IJ;e 3TO He TaK, 

cyI.IJ;eCTByIOT 11 ztpyrne MeTO,lJ:bI, B lIaCTHOCTI1, B nonofiasrx ypaBHeHI15IX, 

B03HI1KaIOI.IJ;I1X B TeOp1111 )l(11,lJ:KOCTeH sroporo nopanxa I1CrrOJIb3yeTC5I COBeeM 

zipyraa TeXHHKa. 

2.	 B npnxrepe 1.1.1. na CTp. 27 H zianee B onacamra npocrpaacrsa I; asrop 

nmuer, lITO zioxaacer KBa3H6aHaXOBOCTb rrpOCTpaHCTB, a ,n;OKa3bIBaeT TOJIbKO HX 

KBa3I1HOpMl1pOBaHHOCTb HIlI CJIOBa He rOBOp5I 0 rrOJIHOTe. 

3.	 Ha CTp. 29-30 O,n;HI1 11 're »ce o603HalIeHI15I (uI, U2, ... , u.; ... ) HCrrOJIb3YIOTC5I ,lJ:JI5I 

pa3HbIX ueneii: KaK ,lJ:JI5I 0603HaqeHI15I rrOCJIe,lJ:OBaTeJIbHOCTI1, TaK 11 ,lJ:JI5I 

0603HaqeHI15I ee 3JIeMeHTOB, qTO 3aTpy,n;H5IeT rrOHI1MaHl1e. 

4.	 B nymcre 3.5 «YpaBHeHHe ,l];3eKl(epa B KBa3l1co6oJIeBbIX rrpocrancrsax» na 

CTp. 91 CKa3aHO, QTO "B CI1JIY reopeusr 3.1.1 I1MeeT MecTo" CJIe,n;CTBl1e 3.5.1. Ho 

npa 3TOM He rrpHBO,lJ:I1TC5I 060CHOBaHH5I BblrrOJIHeHI15I YCJIOBI1H 'reopevsr 3.1.1. 

He 5ICHO TaK)I(e, 113 KaKI1X C006pa)l(eHl1H BbI611paeTC5I 06JIaCTb onpezrenenas 

oneparopa M B 3TOM rrYHKTe. 3,n;eCb »ce CTOHT OTMeTHTb, lITO rrpa 3TOM B pafiore 

rrpI1CYTCTByeT, HarrpHMep, ,lJ:OKa3aTeJIbCTBO 3KBHBaJIeHTHOCTH yCJIOBHH 

OrpaHI1QeHHOCTI1 11 HerrpepbIBHOCTI1 ,lJ:JI5I JII1HeHHOro oneparopa B 

KBa3116aHaXOBOM rrpOCTpaHCTBe, xoropoe rrOJIHOCTbIO rrOBTOp5IeT rrO,lJ:06HOe 

,n;OKa3aTeJIbCTBO B 6aHaXOBOM rrpOCTpaHCTBe. 

5.	 B pafiore npncyrcrayror HeTOQHOCTI1 pe,n;aKl(110HHOrO xapaxrepa 11 OrreQaTKI1, 

narrpnxrep, na CTp. 6 (crpoxa 16), CTp. 27 (crpoxa 3), CTp. 29 (crpoxa 13), CTp. 

32 (crpoxa 20) H ztp. 

O,n;HaKO yxasannsre 3aMeQaHI15I He CHl1)1(aIOT HayQHOH H rrpaKTI1QeCKOH 

3HaQHMOCTH HCCJIe,n;OBaHH5I. 

Bee rrpasenenasre B ,lJ:I1CCepTal(1111 yTBep:>K,lJ:eHI15I 5IBJI5IIOTC5I crporo 

,n;OKa3aHHbIMH. OCHOBHble pe3YJIbTaTbI zmccepramm rrpOIIlJIH anpofiamno na pane 

KOH<pepeHl(HH. Pe3YJIbTaTbI rrOJIHO H CBoeBpeMeHHO orry6JIHKOBaHbI B 7 nay-msrx 



pafiorax, 2 H3 KOTOpbIX - B »cypnanax H3 nepe-ras perrenaapyevsrx nay-msrx 

»cypnanos H H3,n;aHHH, pexoaeanoaanasrx BAK MHHo6pHayKH P<I>. 

Anropetpepar npaBHJIbHO H nOJIHO orpaxcaer conepscanae znrcceprauan. 

,nHccepTaI(HOHHa» pafiora HOCHT TeOpeTHqeCKHH xapaxrep. Ee I(eHHOCTb 

onpenenserca TeM, qTO ace pe3YJIbTaTbI nonyseasr aaropoxr snepnsre H nOCJIy:>KaT 

OCHOBOH ,n;JI» ,n;arrbHeHIIIHx HCCJIe,n;oBaHHH 3BOJIIOI(HOHHbIX ypaBHeHHH B 

KBa3HCo6oJIeBbIX npocrpancrsax nOCJIe,n;oBaTeJIbHOcTeH. 

Xapaxrep npencraaneans MaTepHarra B zraccepramra rrporryxrarr, correpxcanae 

pa60TbI H3JIO:>KeHO nOH»THO H C ,n;ocTaTOqHOH CTeneHbIO no,n;po6HOCTH. 

,nHccepTaI(H5I «HCCJIe,n;oBaHHe oznroro xnacca 3BOJIIOI(HOHHbIX ypaBHeHHH B 

KBa3HCo6oJIeBbIX npOCTpaHCTBax» y,n;oBJIeTBOp5IeT BceM Tpe6oBaHH5IM rr. 

fIOJIO:>KeHH5I 0 npncyacnenna y-rensrx creneneli, npe,n;'b»BJI5IeMbIM K KaH,n;H,n;aTCKHM 

,n;HccepTaI(H5IM, a ee asrop, AJIb HcaBH ,n:>KaBa,n; Ka,n;HM Taxnp, 3aCJIy:>KHBaeT 

npacyzcneaas exry yqeHOH CTeneHH xanznrzrara epH3HKO-MaTeMaTHqeCKHX nayx no 

CneI(HaJIbHOCTH 01.01.02 ,n;HepepepeHI(HaJIbHble ypaBHeHH5I, ,n;HHaMHqeCKHe 

CHCTeMbI H OnTHMaJIbHOe ynpaanenae. 

Typ6HH MHXaHJI B5IqeCJIaBOBHq 

Kaunnnar epH3HKo-MaTeMaTHQeCKHX 

nayx, 01.01.02, ,n;OI(eHT, Be,n;yIl(HH 

HaYQHbIH COTpy,n;HHK I-llIl1 MaTeMaTHKH 

BOpOHe)l(CKOrO rocyzrapcraeanoro 

Y HHBepcHTeTa 

394018, BOpOHe:>K, YHHBepcHTeTcKa»
 

nJI. 1. TeJI.+79507558604,
 

e-mail: mrmike@math.vsu.ru 
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