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«YTBEPXJIAIO»
ITpopexTop MOCKOBCKOI0 rocy1apcTBEHHOTO
uBepcurera UMeHu M.B.JlomoHocoBa

Ha qMccepTalnoHHyo paboty Matseenko Cepres ['eopruesmnua
«IpdexT oKanM3anUN COOCTBEHHBIX (yHKIHIT HEKOTOPBIX JIJIUNTHYECKHUX
OIepaTopoB,
NPEJCTABJICHHYIO Ha COUCKAHUE YYEHOM CTENEHH
KaHu/ara pU3MKo-MaTeMaTHYECKUX HAyK
1o cneunanbHocTy 1.1.2 — nuddeperimanshble ypaBHeHNS U MaTeMaTHuecKas dusuka

AKTYaJIbHOCTh TeMbI AUCCEPpTAMHA

Huccepraums  Cepress [eoprueBuua MarBeeHKO MOCBAINIEHA U3YYEHUIO
CIIEKTPAJILHBIX CBOMCTB JJIMIITUYECKUX ONEPATOPOB B OOJIACTAX CIIOXKHOM r€OMETPHH.
M3yuenne sddekra nokanmuzanum coGCTBEHHBIX byHkuui, 3akmoyaromerocs B MX
IKCTMIOHCHUMATTBHOM  3aTyXaHWM BHE OINpPEJEJEHHBIX PErHOHOB OOJACTH, SBJSETCS
MPEIMETOM aKTHUBHBIX MCCIIEI0BAaHNH, HAaYuHas ¢ 90-X rofoB MpeablaylIero CToiaeTus,
MOTHBMPOBAHHBIM KaK 3a/a4aMy (yHIaMeHTaIbHON MaTeMATHKHM, TaK M MPUIOKEHHIMHU
B KBAHTOBO# (pu3KKe (KBAaHTOBBIE BOJIHOBO/IbI), HAHOTEXHOJOTUAX M MEXAHHKE (Teopus
TOHKKX IJIACTHH U 000J104€K). ABTOpY JIMCCEpPTALMOHHON pabOThI yAAIOCh HE TOJNBKO
[OJyYUTb HOBBIE COAEpIKATENbHBIE pe3ynbTaThl s omneparopa Jlamaca, HO W
MpCONOJCTb  3HAYMUTE/IbHbIC TEXHUYECKHE TPYAHOCTH, CBSA3aHHBIE C aHAIU30M
OMrapMOHMYECKOro — oreparopa, /i KOTOPOLO MHOTHE  KJIACCHUECKHE METO/IbI



HernpuMeHUMBbl. [lyTeM TOHKOro acHMMNTOTMYECKOTO aHajau3a | KCIOJIb30BAHUS
BapUalMOHHBIX METOJOB IOCTPOEHbl TOYHBIE ACHMIITOTUKM W CTPOro OOOCHOBAHBI
5(dexTsl JTOKATM3aLMU JUIS IIKMPOKOro Kiacca reoMeTpHid, BKIIIOYAIOUMX B cebds
OeckoHeuHble KpecToOOpa3Hble BOJIHOBO/IbI M TOHKHE Iu1acTHHbI Kupxroda.

HayyHasi 3HAYHMMOCTH H HOBH3HA PE3YVJIBTATOB, BLIHOCHMbIX HA 3AILUTY

Jlucceprauusi COCTOUT M3 BBEIACHMS, YETHIpEX IJIaB, 3aKJIIOUEHUS M CITMCKa
aureparypbl. OOumit oObem auccepTalMuM cocTtaBisier 156 crpanuil, Bkiouas 12
puUcyHKOB, 6ubnuorpadus conepxur 92 HaumeHoBaHus. OCHOBHOM 00beM JIUCCEPTALIUH
NPUXOAUTCS HA Pe3yJIbTaThl, IPUHALJIEKAIIME aBTOPY.

Bo esedenuu naH pa3BepHyTbIH 0030p UCTOPUM NPoOIIeMBbl U OJIM3KUX BOIPOCOB,
4eTKO CGOPMYJIUPOBaHbl LM M 3aJaud KCCIIEJOBAHUS, €ro HaydyHas HOBHM3HA U
npaKTU4yecKasi 3HaYuMOCTb.

B 2nase 1 wuccnenoBaHbl CIEKTpaibHble cBoicTBa 3amaun Jupuxie Juis
oneparopa Jlamyaca Ha OECKOHEYHBIX M YCEUEHHBIX TPEXMEPHBIX KpPecTOOOpa3HbIX
BOJIHOBOJAaX. MeTrojaMu CHEKTPaJbHOIO aHajiM3a W BapUAUMOHHBIMM METOJaMHU
000CHOBaHBI CYIIECTBOBAHWE W €IUHCTBEHHOCTh COOCTBEHHOTO YHMCJA HEDKE Topora
HEINPEPBIBHOIO CIIEKTpa AJIsl KpecTooOpa3HOro BOJIHOBOAA C MPSAMBIM YIJIOM MEXIY
00pa3yloluMy LWJIMHAPAMH U KpPYIJbIM cedeHueM. JIJisi YCEYEeHHOro BOJIHOBOJA
JI0Ka3aHa  OKCIOHEHUMalbHast  OJM30CTh  MEpPBOr0  COOCTBEHHOrO  4Yuciaa |
COOTBETCTBYIOLIEH €My COOCTBEHHOW (QYHKUMM K HMX aHajoraM B OECKOHEYHOM
BOJIHOBOIE. OOOCHOBAHO BO3HMKHOBEHHUE CKOJIb YTOJAHO OOJIBIIOrO YMCIa COOCTBEHHBIX
4UCe]l HWJKE TOYKM OTCEUKM HENpephIBHOIO CIEKTpa MpPU CTPEMJICHUHM K HYJIFO yrja
Mex1y OoOpa3yrolMMH BOJIHOBOA IWJIMHApPAaMH. MHOXKECTBEHHOCTh JIHUCKPETHOTO
CIIEKTpa TaK)Ke JOKa3aHa B BOJIHOBOJAX C BHITSHYTBIMU CEUEHUSIMHU LIMJTUHIPOB.

B 2nage 2 moityueHbl pe3ysbTaThl, MPOJODKAIOIINE LUK pabOT MO W3YUYEHHIO
crnektpa oneparopa Jlannaca B ciosx J{upuxie, mocTpoeHHBIX 110 MHOTOTPAHHBIM YTIJIaM.
[Ipeanoxeno HoBoe, OoJsiee dIIEMEHTApHOE 10Ka3aTebCTBO CTPYKTYPhI CYIIECTBEHHOIO
crnektpa. Mcnonb3ys s¢ddext nokanuzauuu coOCTBEHHBIX (YHKIMA B OKPECTHOCTH
BEPLIMHBI CJIOS, CTPOro OOOCHOBAaHA KOHEYHOCTh AMCKPETHOrO CIEKTPa HMXKE TOUKH
oTceyku. JIs MpaBUIIBHBIX CJIOEB JIOKAa3aHO, YTO JAMCKPETHBIA CIEKTp Oreparopa He
IyCT.

B enase 3 cocpenoroueHsl Haubosee CIOXKHBbIE M OPUTHHAIBHBIE Pe3yJIbTAThI
paboThl, MOCBALICHHBIE OHrapMoHHUYeckoMmy oreparopy. B §1 moctpoena aByusieHHas
aCHMNTOTHKA COOCTBEHHBIX 4YMCeNl U cOOCTBeHHbIX (GYyHKUME s 3amauun Jupuxie B
Y3KOH IByMepHO# obnactu (ToHko# miactuHe Kupxroda c 3amiemMyIeHHBIMH KpasMH).
JloxazaHo, 4TO cOOCTBEHHbIE (DYHKLMH JIOKAJTU3YIOTCS B OKPECTHOCTH TOYKH MaKCUMyMa
IIMPHUHBI TJIACTUHBI, U YCTAHOBJIEHbl MX JKCIOHEHIMAJIbHbIE OLEHKU 3aryxaHus. B §2



u3y4yeHa 3ajavya O BO3SHMKHOBEHHM 3aXBAaYCHHBIX BOJH B IMOJyOECKOHEYHOH IMJacTUHE
Kupxroda co cBoboanoit nepuoauueckoii rpanuieil. OnucaH CyIIeCTBEHHBIN CIIEKTP U
JIOKa3aHO, YTO TpHU JIFOOOM BO3MYLIEHUM TOPLEBOM TIpaHULbl, OTJIMYHOM OT MPAMBIX
TpPELIMH, TUCKPETHBINA CIIEKTP HUXKE TOYKU OTCEUYKH He ITyCT.

B zaxnouenuu KparkO W3JIOKEHBI OCHOBHBIE peE3yJibTaTbl JUCCEPTALMH.

OcHoBHBIE pe3yabTaThbl AHCCECPTAIINH

It ILHS! TPEXMEPHbIX erCT006pa3HbIX KBaHTOBBIX BOJTHOBOZOB C KPYIJIBIM CE€UYCHUEM
YCTAHOBJICHO CYLICCTBOBAHUE W €JUHCTBECHHOCTDH COOCTBEHHOI'0 YHCJIa HUKE TOUKHU
OTCE€YKH HEINPEPLIBHOI'O CIICKTpa. HOJ’[y‘—leHbI OLICHKH COOCTBEHHBIX nap ajis
YCEYEHHbBIX BOJIHOBOJOB. CTpOFO 000CHOBAHbl MEXaHW3MBbl BO3HUKHOBEHHS CKOJIb
YroaHo 0O0JIBIIIOr0 YKCIa 3aXBaY€HHBIX MOJI.

2 II.IIH MHOT'OI'paHHBIX CJIOCB MOCTOSIHHOM TOJIIIIMHBI OTIMCaH CyH.ICCTBeHHI)If/'I CIIEKTp,
J0Ka3zaHa KOHEYHOCTb JUCKPETHOIO CIIEKTpa M €ro HEIyCcroTa B Ciiy4dae MpaBUJIbHOI'O
MHOI'OI'pPaHHOI'O CJIOA.

3. IlocTpoeHa nByuIeHHas acHMMITOTHKAa COOCTBEHHBIX Nap OWUIrapMOHHYECKOrO
oreparopa B y3KMX 00JiacTaX W 000CHOBaH 3((eKT JOKaIMU3alUK COOCTBEHHBIX
GbyHKIMIA.

4. Jlns OWrapMOHHMYECKOro orieparopa B MOJyOECKOHEYHOH  mojioce ¢
KBA3UMEPUOJIUYECKUMH YCIOBUSAMU Ha CTOpoHax M yciaoBueM Heiimana Ha Topue
JI0Ka3aHO BO3HMKHOBEHHUE JMCKPETHOrO CHEKTpa MpPH HETPUBUAIBHOM BO3MYIUEHHUH
IPaHMULBL.

Pesynbrarel  paGorei C.I'. MarBeeHKO 4YeTKO CGOPMYJIUpPOBaHbl M JOKa3aHBI.
Jluccepraiysi  HarmMcaHa  XOpOLIMM, SICHBIM  Hay4yHbIM  si3bIKOM.  JluccepraHT
MPOJEMOHCTPUPOBAT BBICOKOE AHAJMTUYECKOE MAcTepcTBO M CBOOOJHOE BjIajJeHHE
COBPEMEHHBIM aNMaparoM CHEKTPaIbHOW Teopuu AupdepeHIMalIbHBIX ONEPaTOpPOB.
OcHOBHbIE pe3y/bTaThl pabOThl SBJISIOTCS HOBBIMU, (DyHIAMEHTAIbHBIMUA ¥ 3HAYUMbBIMU
JUISl pa3BUTHs MaTeMaTHYeCKOi GpU3nKu.

3ameyanus

PaGora HammcaHa akKypaTHO, Mbl 3aMETWJIM JIMIIb HE3HAYUTEIbHBIE  OINEYATKH |
HeToyHocTU. Hanpumep,

*  BO BBEJEHMHM Ha cTpaHuie 15 B cTpoke | JAOJKHO OBITH ' TPEXMEPHOro’’ BMECTO
“'TpexMepHOM’’; yTBep)KJIeHHe TeopeMbl 19 Ha cTpanune 65 cieayer AONOJHHUTH

yciaoBueM BbIOOpa 3HaKa ()YHKLMH wl'fﬁ; B ¢Qopmyse (3.69) Ha crpanuue 120 npu



OMpeaCiCHMU TI'PpaHHUYHBIX }'CHOBI/Iﬁ (byHKLII/II/I Vk H€ YyKazaHa 3aBUCUMOCTb OT

[IEPEMEHHOH Z.

ot J_IJ'IS{ CIHIC OoJIblIIEN HArJISIHOCTH HCKOTOPBIX PE3YJILTAaTOB (HaanMep, MCXaHU3MOB
BO3HUKHOBEHHA MHOKECTBCHHOI'O CIIEKTpa B BOJIHOBOJAX WJIU JIOKaJIM3allu1 B nnacmue)
MOIJIM OBl OBITH TOJIC3HBI YMCJICHHBIE PUMEPHI, MOATBEPKAAONINE ACUMIITOTUICCKUE
BbIBO/IBI.

* B 10 Bpems kak (puzMyecKue MPUI0KEHUS TEOPUH KPATKO YIOMSAHYTBI BO BBEICHUH,
Oosiee mopobHOE OOCYKJAEHHE KOHKPETHBIX 3aJad KBAHTOBOH MEXAaHMKH MJIM TEOPHH
YIOPYrOCTH, K KOTOPBIM TMPHUMEHHMBbI TOJyYeHHbIE pe3yJIbTaThl, MOIJo Obl
JIOTIOJTHUTEITBHO MO IYEPKHYTh MEXKIUCUUILTHHAPHYIO 3HAYMMOCTb PabOThI.

HpI/IBeIIeHHI)Ie 3aMe€yaHusl HE YMaJIIOT OOCTOUHCTB HpeﬂCTaBHCHHOfI JUccepTaliu "
BAXKHOCTHU NMOJTYYEHHBIX PE3YJILTATOB.

3akJ/iroueHue.

Juccepranms Marseenko Cepresi ['eoprueBnya «Dd@dexT gokanu3anuu coOCTBEHHBIX
GYHKIMI HEKOTOPBIX SJUTUINITUYECKUX ONEepaTopoB» MPeJCTaBIseT co00i 3aBeplIeHHYIO
Hay4YyHO-KMCCJIeIOBATEbCKYI0 paboTy 1O aKTyalbHOM TeMaTMKe M IOJIHOCTBIO
cootBercTByer  cnemmaibHocTd  1.1.2. luddepeHumanbHple  ypaBHEHHS U
maremaruydeckas (uzmka.

HpOBeﬂeHHbIe ABTOPOM HCCJIICAOBaHUA BBITIOJIHEHBI Ha BBICOKOM l'Iqu)eCCI/IOHaﬂbHOM
YPOBHE W TNPEACTABJIAOT 3HAYUTEIbHBIN HaquLlf/'I HHTEPEC. [TocTaBneHHble 3agayu
MOJTHOCTBIO PEHICHBI, NOCTOBEPHOCTH pPE3YJIbTATOB oOecrneynBaeTcsl MCIO0JIb30BAHUEM
IPOBEPEHHBIX METOA0B MaTeMaTUYeCKOM (1)I/I3I/IKI/I U CTPOrdMHU JOKa3aTeJIbCTBaAMU.

CoznepkaHue auccepTallMyd M3JI0XKEHO B 5 MyOMUKaLMAX B BEIYLIMX DPELUEH3MPYEMBIX
Hay4YHBIX XypHasiax, pekoMmeHayembix BAK, a Takxke B 1 pabGore, onmy0iMkoBaHHON B
M3/IaHNH, YIOBJIETBOPSIOIIEM J0CTaTOYHOMY YCIIOBHIO BKJIIOYeHUs B nepedeHb BAK.
OcHOBHbIE pe3yJbTaThl PabOTHI JOKJIABIBAIUCH HA MEXYHApPOJHBIX KOHPEPEHLHUIX U
pAle Hay4YHbIX CeMHUHapoB. ABropedepar MOJHOCTBIO OTpaXkaeT CoJEpIKaHUE
JIMCCEpTALMK, BEIBO/IbI M 3aKJIFOUYEHHs] 0OOCHOBAHHBI.

Pabora umeer TCOpeTI/I‘{CCKI/Iﬁ XapakTep, HO €€ pe3yJibTaTbl U Pa3BUTbIE METObl MOTYT
OBITH HCIOJIL30BaHbI B 3a7ayax KBAHTOBOW MEXaHUKH, TCOpHUU HAHOCTPYKTYp H
MEXaHUKHU CIUIOIIHBIX CPEI.

PaGora orBeuaer Bcem TpeOoBanusM BAK, npeapsaBisgeMbM K KaHIMAATCKUM
JMccepTanmsaM, a ee aBrop, Marseenko Cepreit ['eoprueBud, 3acity’>KMBaeT NPUCY IKIACHUS



yueHO! CcTeneHW KaHauaara (GU3MKO-MaTreMaTHYecKMX HayK mo cnenuaibHoctd 1.1.2.
JlnddepenimanibHble ypaBHEHHs U MaTeMaTuueckas Gpusuka.
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(GYHKIMOHAJIBHOTO aHAJIW3a

MexaHuKo-Matemaruyeckoro ¢axyasrera MI'Y umenn M.B.Jlomonocosa
«21»Hos16ps 2025 r., mpotokos Ne 2.

Cexperaps 3aceanusi Kadeapsl:

npodeccop kapenpsl Teopur GYHKIMH U
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