3AKJIFOYEHUE JUCCEPTAIIMOHHOI'O COBETA 24.1.237.01,
CO3JJAHHOTI'O HA BA3E
®EJEPAJILHOI'O TOCYJAPCTBEHHOI'O YUPEXJIEHU A
«DEJIEPAJIBHBIN NCCIEJJOBATEJIbCKUM LIEHTP UHCTUTYT
[TPUKJIAJTHOM MATEMATHKU M. M.B. KEJIJIBILIIA PAH»
MUWHUCTEPCTBA HAYKU U BBICIIIET'O OBPA3OBAHUAI
POCCUUCKOU ®EJEPAITUN
10 IUCCEPTALIMM HA COUCKAHUE
YUYEHOM CTEIEHU JOKTOPA HAVK

aTTecTaMoHHOE J1e0 Ne
peuieHue auccepraunoHHoro cosera ot 10 anpens 2025 r. Ne 4

O npucyxnenun CemucanioBy bopucy BnagumupoBuuy, rpaxaanuny Poccuiickoit
Deneparun, yu€Hol cTeNeHn JOKTopa GU3NKO-MaTEMATHYECKUX HAYK.

Huccepranus  «MoJaenupoBaHUE TEYECHHM BSI3KOYIPYTMX IOJMMEpPHBIX Cpel |
cJ1a00TypOyJIEHTHBIX MPOLECCOB B 003e-razax Ha OCHOBE APOOHO-PALMOHATIBHBIX MPUOIMKEHUN
U aJIrOpPUTMOB 0€3 HACBILLEHUI» 10 crienuanbHocTH 1.2.2 — «MaremaTtudyeckoe MOJEINPOBAHUE,
YUCJICHHBIC METOAbl M KOMIUIEKCHI mporpamm» mpuHsara k 3amure 09.01.2025 (mpoToxoi
3acemanusi  Ne 1/m3)  mucceprammonHbiM  coBetoMm  24.1.237.01, co3manHeIM Ha 0ase
®denepallbHOTO TOCYAAPCTBEHHOIO yupekaeHus «PDenepalbHblil UCCIEN0BATEIbCKUNA LIEHTP
WuctutyT npuxiagHoi Matematuku uM. M.B. Kengeimna Poccuiickoit akagemun Hayk», 125047,
r. MockBa, Muycckas 1., A. 4. JluccepTaliioHHBIN COBET YTBEpPKJIEH MpHUKa3oM MUHOOpHAYKH
Poccun Ne 105/uk ot 11 anpens 2012 roxa.

Couckarens Cemucanos bopuc Bnagumuposud, 1987 roga poxaenus, B 2010 r. mosyunn
CTeMeHb Marucrpa MaTeMaTHKW 10 HampaBieHuto «Marematuka» B [ocynapcTBeHHOM
00pa30BaTEIbHOM YUPEKIEHUU BBICIIETO MpodeccuoHanbHoro oopazoBanus «HoBocubupckuii
roCy/1apCTBEHHBI yHHMBepcuTeT» (B Hacrosiuee BpeMs DefepaibHOE TOCYIapCTBEHHOE
aBTOHOMHOE O00pa3oBaTelbHOE YyupexJaeHue Bbicuiero oOpasoBaHus «HoBocubupckuit
HallMOHATBHBIN UCCIIEIOBATEILCKUN TOCYIaPCTBEHHBIN YHUBEPCUTET ).

Jluccepranuio Ha COMCKaHUE YYEHOM CTENeHH KaHAMJaTa (PU3MKO-MaTeMaTHUECKUX HayK
«MaTtemaTiueckoe MOJENUPOBAaHHWE B 3ajJadax MepeHoca 3apsAa B IMOJIYINPOBOAHUKOBBIX
KPEMHUEBBIX yCTpoicTBax» 3amutuia B 2011 roxgy B nuccepraunonHom cosere JIM 212.179.07
npu PenepaibHOM TOCYJapCTBEHHOM aBTOHOMHOM O0pa30BaTEIbHOM YUYPEKIEHHH BBICIIETO
oOpa3zoBanus «OMckHii rocynapcTBeHHbIH yHIUBepcUTeT M. @.M. JIocToeBCKOTro».

Couckarenb paboTaeT B JOKHOCTH CTapllero Hay4HOTro cOTpyAHHMKa B DenepanbHOM
roCyJapCTBEHHOM OI0/KETHOM yupexkaeHuu Hayku «Muctutyt matematuku uMm. C.JI. CobGoneBa
Cubupckoro otaenenusi Poccuiickoit akanemun Hayk» (UM CO PAH) B nabGoparopuu
BBIYUCIUTENBHBIX TPOOJIEM 3a/1a4 MaTeMaTHUeCKON (pU3HKH.

Huccepranus BeimonaHena MM CO PAH B naGopatopuu BBIYMCIUTENBHBIX TPOOJIeM 3ada4
MaTeMaTH4ecKO (pu3nkH.

Hayunbliik koHcyabTanT — TkauéB [Imutpuii JleonmaoBu4, A0KTOp (U3HUKO-
MaTeMaTHYeCKUX HayK, JOLEHT, 3aBelyIoluil JabopaToprel BRIYMCIUTENBHBIX MPO0JieM 3a/1au
maTemaruueckoil puzuku UM CO PAH.

OdunuanbHbIe ONMOHEHTHI:
ByaaroB Muxaua BanepbsiHoBUY, TOKTOp (HPU3UKO-MAaTEMAaTHYECKUX HAYK, TJIaBHBIN HAYIHBIN
COTPYAHUK JabGopaTopuu Iu(QepeHIMaIbHbBIX YpaBHEHUH W YOpPaBIsEeMbIX CHUCTEM
®enepallbHOTO TOCYJAPCTBEHHOTO OIOPKETHOTO YUpexaAeHUs Hayku «MHCTUTYT OUHAMHUKU



CHUCTEM W Teopuu ympaBieHuss uMm. B.M. MarpocoBa Cubupckoro otnenenus Poccuiickoit
aKaJeMHH Hayk», . IpKyTCK,

Jbsiuenko Anexcanap UBaHoBu4, T0KTOp PU3HKO-MATEMATHYECKUX HAYK, BEIYIIIMA HAyYHBII
corpynHuk DenepalbHOTO TOCYAAPCTBEHHOTO OIOKETHOTO YUpekIeHUs Hayku «HCTUTYT
teopernueckoi pusukum um. JI.J1. Jlannay Poccuiickoit akagemMuun HayK», T. YepHOTOI0BKA,

Ibimnorpaii I'puropuii BaagumupoBud, 10kTop (HHU3MKO-MaTeMaTHYECKUX HayK, mpodeccop,
BEIyIIMM Hay4YHbId COTPYAHMK HaydHOro ympasieHus DenepajbHOro rocyIapCTBEHHOIO
OIO/KETHOTO ~ 00pa30oBaTEIbHOIO  YUPEXJAEHHUs  BblclIero  oOpa3zoBaHusA  «AuTaiickuii
roCyJapCTBEHHbIN TeXHUUYeCKUi yHuBepcureT uM. M.H. IlonsyHoBay, . bapnayu,

JAaJIA TTOJIOKUTCIIBHBIC OT3bIBbI HA TUCCEPTALIUTO.

Benymas opranuzanus @enepalibHOE rOCYAapCTBEHHOE OIOKETHOE YUPEKICHHE HAyKH
«AHCcTUTYT ruapoauHaMuku uM. MLA. JlaBpentbeBa Cubupckoro otaeneHust Poccuiickoit
akagemun Hayk» (MI'mJI CO PAH), r. HoBocubupck, B CBOEM MOJIOKUTEIBHOM OT3bIBE,
MOJIMCAHHOM JIOKTOPOM (PM3HKO-MaTeMaTHUECKUX HAyK, IOLEHTOM, BEAYIIMM Hay4YHBIM
COTPYIHUKOM JIa0OpATOPUU TMPUKIATHOW U BBIUUCIUTEIHHOW THUAPOJWHAMUKA MOIIKHMHBIM
Hukonaem IlaBjioBHYEeM U JTOKTOPOM (DM3MKO-MAaTEMAaTHYECKHX HAyK, MpodeccopoM, djieH-
KoppecnionienToM PAH, riaBHBIM Hay4YHBIM COTPYIHUKOM JabOpaTopuu MPUKIAAHON U
BBIYMCIATENBHON  ruapoguHamMuku  Ilyxnauéseim  Buagucaasom  BacuiabeBnuem u
YTBEPXKAEHHOM JOKTOPOM (U3MKO-MaTeMaTHueckux Hayk, aupekropom HIuJl CO PAH
Epmaniokom EBrennem BanepbeBmueM, OTMETWIa BBICOKYIO ILIEHHOCTb  METOJIOB,
npeaIoKeHHbIX B aucceprauuu CemucanoBa bopuca BrnagumupoBuua uisi pemieHust IBYX
NPUKIAIHBIX 3a71a4: 1) MOJEIMPOBAHUE IMya3eilIEeBCKUX TEUEHHMH IMOJIMMEPHOM KHUJIKOCTH, MX
YCTAQHOBJICHUsSI M TOTEPHU YCTOHYMBOCTH; 2) MOJEIMPOBAHHE BOJHOBBIX B3aUMOACUCTBUI B
(bu3nyecKux cHCTeMax, ONUCHIBAEMBbIX HEIMHEHHbIM ypaBHeHueM IlIpénunrepa. B oT3biBe
BeAylllel OpraHu3alMy YKa3aHO, YTO AaKKypaTHBIH Y4€T OCOOCHHOCTEW, BO3HUKAIOLUUX Y
pelIeHni pacCMOTPEHHBIX 3a/ay, MO3BOJIMJI MOJYYUTh P HOBBIX pe3ynbraToB. HambGonee
3HAUYMMBbIE PE3YyJbTaThl, KacarollMecs NEpBOM 3aJaydd, COCTOAT B CIEAYIOIIEM: |) MOIy4deHsI
3aBUCHUMOCTH CBOWCTB CTAallMOHApHBIX TEYEHUW (pacmpelesieHUid CKOPOCTH U TeMIlepaTyphbl
KUAKOCTH, IIOTOKA W JPYTHX CBOMCTB) OT IIapaMETPOB, ONMCHIBAIOLUIUX PEOJIOTHUIO,
MUKPOCTPYKTYPY, T€OMETPHUIO U BHEUIHME BO3/JECUCTBUSA HA JKUIKOCTb; 2) yKa3aHbl 3HAYCHMUS
napamMeTpoB, OOeCleuyMBalOIMe YCTAaHOBJICHHWE TEUEHMH M oOXapakTepu3oBaH 3(pdexr
NEPEKIIIOUEHUS MPeIEeIbHBIX PEHICHUI HECTAlMOHAPHOM 3aauu MEX/1y BETBSIMHU CTAllMOHAPHBIX
pelieHnii; 3) MOMy4eHbl TOYHBIE CTAlMOHAPHBIE PELICHHs OCECHMMETPUYHOM 3ajadu U
c(hopMyTUPOBAHO YCJIOBUE TOTEPHU YCTOWUYMBOCTH COOTBETCTBYIOIIMX TeUYEeHHM. Pe3ynbrarsl,
MOJIydeHHBbIE B JUCCEPTAllMM IPU MCCIEJOBAHUU BTOPOTO MPUIIOKEHUS, HUMEIOT OO0JbIIoe
3HaYeHWe s OmnucaHud 3(PQPEeKToB, BO3HHUKAIOMIMX B TYpOYJEHTHBIX pEXKHUMax TEeUeHUS
KHUJIKOCTEH M ra3oB, KOTJa B3aMMOJEHCTBHSI BOJIH SBJISIIOTCA JAOCTaTOYHO ciadbiMu. Ha ocHoBe
MOJIyUEHHBIX PpE3yJIbTaTOB MOXKHO 3aKJIIOYHTh, YTO TEOpPUS BOJHOBOH TypOYyJIE€HTHOCTH
JEHCTBUTENBHO aJEKBATHO OMNMCBHIBAET IMEPEHOC HSHEPIrUU M JAPYTUX HMHBAPUAHTOB MEXKAY
pazHOMAacIITaOHBIMU BO3MYLICHUSIMU Ha OOJBIINX HMHTEpBalax Mo BpeMeHU. CylecTBEHHOE
3HaYeHHe, KakK JUIsl TEOpHM, TaK W JJs OpraHM3allid SKCIEPHUMEHTAIBHBIX padoT, MMEIT
norapudmuueckas nomnpaBka kiaccuueckoro cnektpa KomamoropoBa—3axapoBa, moiydeHHas B
JMCCepTalluy Ul MPSMOro Kackaja 3HEpru 0o3e-rasa, a TakkKe HalJE€HHbIE aBTOMOJIEIbHbIE
PEKUMBI  DBOJIIOIIMM BOJIHOBOTO crekTpa. Jlucceprammonnas pabora CemucanoBa bopuca
BrnagumupoBuua  «MoaenupoBaHME€ — TEUEHUH  BS3KOYNPYTHX  IOJMMEPHBIX Cpel U
c1aboTypOyJICHTHBIX TTPOIIECCOB B 003€-Tra3ax Ha OCHOBE JPOOHO-PAIIMOHAIBHBIX MTPUOIMIKEHUN
U aJITOPUTMOB 0€3 HACHIIIEHUS» BBIIOJIHEHA HAa BEICOKOM HAyYHOM YpPOBHE, B HEH IIOCTaBJICHBI U
pelleHbl HayyHble MPOOJIEMbI, UMEIOIUE BaXKHOE COIIMAIbHO-DKOHOMUYECKOE M XO3SHCTBEHHOE
3HayeHne. COBOKYIHOCTD MOJIOKEHUN JUCCEPTAMOHHON pabOThl MOKHO KBAJTM(HUIIMPOBATH KaK



Hay4YHOE JIOCTHXKEHHE B 00J1aCTH MaTeMaTH4ecKoro moaenupoBanud. [uccepramus Cemucanosa
bopuca BnagumupoBuya sBisieTCs 3aKOHUYCHHBIM HAy4YHBIM —HCCIIEIOBAaHUEM, KOTOPOE
IIOJIHOCTBIO ~ COOTBETCTBYET  Macmopry choenuanpHoctw 1.2.2 -  «Marematuueckoe
MOJICJIMPOBAaHUE, YHMCICHHBIE METOAbl M KOMIUIEKCHl MporpamMm» H  TpeOOBaHUSIM
[TocranoBnenus [IpaButenbctBa PO ot 24.09.2013 Ne 842 «O nopsiike NpUCYXKAECHUS YUEHBIX
crene”en». CemucanoB bopuc BiamumupoBuy BIIOJTHE 3aCTyKMBAET MPUCYXKIACHUS YUYEHOU
CTETNEeHH JOKTOpa (PU3MKO-MAaTEeMAaTHUECKUX HAYK IO crenuanbHocTH 1.2.2 — «MaremaTudeckoe
MOJIEJUPOBAHUE, YUCIIEHHBIE METO/IbI U KOMILJIEKCHI TPOTPaMM)».

Comnckarenp umeer 117 onmyOiMKOBaHHBIX pa0OT (BKIIIOYAs TE3UCHl KOH(PEPEHIii), B TOM
YHCIIe 10 TeME TUCCEePTaluu ONyOIMKOBaHbl 19 paboT B peleH3UPYEMbIX HAYYHBIX HU3JAHHSIX,
pexoMenoBaHHbIX BAK nubo BXxoasmmx B MexayHaponanbele 0a3bsl ganHbix Web of Science
(WOS) u Scopus. Couckarenp uMeeT 7 JHWYHBIX MYOJHMKAlMA MO Teme auccepranuu (0e3
coaBTopoB). [Ipy BBHIMOTHEHUH TUCCEPTALIMOHHOTO MCCIEIOBAaHUS pPa3paboTaHbl U PEaTHM30BAHBI
3 xomruiekca nporpamm At DBM, [ KOTOPBIX MOTYy4YeHBI CBUIETENBCTBA O TOCYAAPCTBEHHOM
peructpanuu. CBeneHuss 00 OIMYOJMKOBAHHBIX COMCKATENIEM YYE€HOM CTeleHu paborax, B
KOTOPBIX U3JI0)KEHBI OCHOBHBIC HAYUHBIC PE3YJIbTAThI JUCCEPTAIMH, JOCTOBEPHBI.

Hayunble padoThl COMCKATEJIsl, B KOTOPbIX U3JI0KEHbI Pe3y/IbTaThl JUCCEPTAIUHN:

1. Cemucanos b.B., Meoseoes C.b., Hazapenxo C.B., @edopyk M.I1. Anroputm pelieHus
YEeTHIPEXBOJHOBOTO KHHETHYECKOTO YPAaBHEHHUS B 3371a4aX BOJTHOBOM TypOyJIEHTHOCTH //
KBMuM®. 2024. T. 64, No2. C. 364-386. (Ilepeuens BAK, WOS, Scopus)

2. Cemucanoeé b.B. O TounbIx pemeHusax tuna llyazeins g TeueHuil BA3KOYHpyrou
NOJMMEPHON JKHJIKOCTH B IIMJIMHApPHUYECKOM KaHane // IlpukiagHas MexaHHKa |
texanueckas ¢pusuka. 2023. T. 64, Ned., C. 139-151. (ITepeuens BAK, WOS, Scopus)

3. Cemucanoeé b.B. O6 oqHOM CIICHapuM Mepexoaa K TypOYJICHTHOCTH INPH TEYCHUHU
MOJIMMEPHON JKUIKOCTH B LMJIMHApUYECKOM KaHaie // Mar. monenupoBanue. 2023.
T. 35, Nell. C. 62-78. (Ilepeuenr BAK, Scopus)

4. Zhu Y., Semisalov B.V., Krstulovic G., Nazarenko S.V. Direct and Inverse Cascades in
Turbulent Bose—Einstein Condensates // Phys. Rev. Lett. 2023. Vol. 130, Is. 13. Art.
Ne 133001. (WOS Q1, Scopus)

5. Zhu Y., Semisalov B.V., Krstulovic G., Nazarenko S.V. Self-similar evolution of wave
turbulence in Gross—Pitaevskii system // Phys. Rev. E. 2023. Vol. 108, No. 6. Art. No
064207. (WOS Ql, Scopus)

6. bnoxun A.M., Cemucanoe b.B. HaxoxneHne cTallMOHapHBIX TEYEHUN Mya3eisIeBCKOro
TUNA Ui HECKUMAeMOM MOJMMEpPHOM JKUAKOCTH METOAOM YCTaHOBJIEHUS //
KBMuM®. 2022. T. 62, Ne 2. C. 305-319. (Ilepeuenr BAK, WOS, Scopus)

7. Cemucanoe¢ b.B. O6 ogHOM NOIXOA€ K YHCIEHHOMY pelIeHuio 3ajnad [lupuxie
npousBoibHOU paszmepHoct // Cu6XBM. 2022. T. 25, Nel. C. 77-95. (Ilepeuenn
BAK, WOS, Scopus)

8. Cemucanosé b.B. TlpumeHenue npoOHO-PAMOHATBHBIX HUHTEPIIOISAIUN IS PEIICHUS
KpaeBbIX 3a/1au ¢ ocobenHoctsimu // Bectn. OYpI'Y MMIL. 2022. T. 15, Ne 4. C. 5-19.
(WOS, Scopus)

9. Zhu Y., Semisalov B.V., Krstulovic G., Nazarenko S.V. Testing wave turbulence theory
for the Gross—Pitaevskii system // Phys. Rev. E. 2022. Vol. 106, No. 1. Art. Ne 014205.
(WOS QI, Scopus)

10. Semisalov B.V., Belyaev V.A., Bryndin L.S., Gorynin A. G., Blokhin A.M., Golushko
S.K., Shapeev V. P. Verified simulation of the stationary polymer fluid flows in the
channel with elliptical cross-section // Applied Mathematics and Computation. 2022.
Vol. 430. Art. Ne 127294. (WOS Q1, Scopus)

11. Semisalov B.V., Grebenev V.N., Medvedev S.B., Nazarenko S.V. Numerical analysis of
a self-similar turbulent flow in Bose—Einstein condensates / Communications in



Nonlinear Science and Numerical Simulation. 2021. Vol. 102. Art. Ne 105903. (WOS
QI1, Scopus)

12. Broxun A.M., Cemucanoe b.B. Pacuér cranmoHapHblx Heuzorepmuueckux MI'/I
TEUCHUI TMOJMMEPHOM >KHMJIKOCTH B KaHajaX C BHYTPEHHHUMH HarpeBaTeIbHBIMU
anemenTamu // Cu0. xypH. uagyctp. mart. 2020. T. 23, No2. C. 17-40. (ITlepeuens BAK,
Scopus)

13. Broxun A.M., Kpyenosa E.A., Cemucanog b.B. OneHka AByX KOMIOHEHT [TOTPEIIHOCTH
YHUCIIEHHOTO PEUICHMs 33/1a4d O HEU30TEPMHUYECKOM TEUEHUU MOJMMEPHBIX PaCTBOPOB
MEXIy IByMs coocHbIMU ImnmHApamu // JKBMuM®. 2018. T. 58, Ne 7. C. 1099—-1115.
(ITepeuenr BAK, WOS, Scopus)

14. Cemucanoe b.B. Pa3paborka u aHaiu3 OBICTPOrO IMCEBIOCHEKTPAILHOTO METOJIa
penieHuss HeMMHEeWHBIX 3ama4d Jupuxie / Bectn. OYpl'Y MMIL. 2018. T. 11, Ne 2.
C. 123-138. (WOS, Scopus)

15. bnoxun A.M., Kpyanoea E.A., Cemucanoé b.B. CraunoHapHble HEM30TEPMHYECKHE
TEYEHUS HECKUMAECMOM BA3KOYNPYIOW IIOJIMMEPHOW JKHUIAKOCTH MEXAY JABYMS
coocHeiMu 1unUHApaMu // dKBMuM®. 2017. T. 57, Ne 7. C. 1184—-1197. (IlepeueHn
BAK, WOS, Scopus)

16. Cemucanoe b.B. BpICTpblii HEIOKAIbHBIA QJITOPUTM PEIICHHUS KpPaeBbIX 3a]1ad
Hetimana—/Iupuxie ¢ KOHTpoJieM TorpemHoctd // Beld. MeT. W MporpaMMHpOBaHHE.
2016. T. 17, Ne 4. C. 500-522. (ITepeuenr BAK)

17. Broxun A.M., Cemucanoeé b.B., I[llesuenko A.C. CrauunoHapHbIe pelieHus
YpaBHEHUN, OMUCHIBAIOIINX HEU30TEePMUYECKUE TEUCHUS HEC)KHUMaeMOn
BS3KOYNPYroW MoJuMepHOW kuakocTu // Mat. mogenupoBanue. 2016. T. 28, Ne 10.
C. 3-22. (Ilepeuenbr BAK)

18. Cemucanoe b. B. HenokanbHblil alropuT™ Moucka peuieHuil ypaBueHus Ilyaccona u
ero npunoxxenus // JKBMuM®. 2014. T. 54, Ne 7. C. 1110-1135. (Ilepeuenr BAK)

19. Broxun A.M., Cemucanog b.B. CraunoHapHOE TEUEHUE HEC)KMMAEMOU BS3KOYIPYrou
HOJMMEPHOH KUIKOCTH B KaHaJe C 3JUIMITHYECKUM cedeHueM // Cub. )KypH. HHAYCTD.
Mmart. 2014. T. 17, Ne 4(60). C. 38—47. (Ilepeuenr BAK, Scopus)

Pa6oter [2, 3, 7, 8, 14, 16, 18] nanucansl 6e3 coaBTopoB. B crarhax [2, 3] momydeHbl
TOYHbIE CTAI[MOHAPHBIE pEUICHUs YpPaBHEHUW, OIHUCHIBAIOIIMX I1ya3eUJIeBCKUE TEUEHUs
MOJIMMEPHOM  JKMJIKOCTM B LWJIMHAPUYECKOM KaHaje, MpPOBENEH UUCICHHBIM aHAIU3
HECTAallMOHAPHBIX TEUEHHH, MMOIy4YeHbl YCIOBHS MOTEPU YCTOMYMBOCTU TeueHuu. Pabotsl [7, 8,
14, 16, 18] mnocesmeHsl pa3paboTKe, OOOCHOBAaHHUIO, pealu3ali U TECTUPOBAHUIO
HEJIOKAJIbHOTO MeTofa 0e3 HachlIeHMs, a TaKKe IOCTPOSHUIO0 OIEHOK IOrpeurHocTel
YUCJIEHHBIX PELICHUM.

B cratbsix ¢ coaBTopamu [1, 4, 5, 9, 11] counckarenem pa3BUTHI aITOPUTMBI pelieHus 4X-
BOJIHOBOTO KHHETUYECKOT'O0 YPABHEHHUSI, PACCUMTAHbI CTAIlMOHAPHBIE U aBTOMOJIEJIbHBIE PEIICHUS
YpaBHEHUs, OIMHUCHIBAIOIIETO KWHETUKY BOJIH 003€-raza, MpOBEIEH CPAaBHUTEIbHBIA aHaIu3
CIIEKTPOB BOJIHOBOT'O JEHCTBUS U BOJHOBBIX CTaTUCTHUK, MOJYYEHHBIX MPU PEIICHUH YPaBHEHUS
I'pocca—IlutaeBckoro u kKuHETHYECKOro ypaBHeHUsA. JlomomnutensHo B [4, 5, 11] mnpum
HEIMOCPEICTBEHHOM YYaCTUM COMCKATessl JaHbl MOCTAHOBKHU 337a4 O MOMCKE CTAl[MOHAPHBIX U
ABTOMOJICJIBHBIX PEIICHUH KUHETHYECKOTO YPaBHEHHMsS W HAWACHBI TOYHBIC CTAIlMOHAPHBIC
pemenus. CoaBTopamu couckarens mo padoram [1, 4, 5, 9, 11] maHpl mocTaHOBKM 3ajad,
OTBEYAIONTUE MOJOKEHUSIM TEOPHH BOJTHOBOM TypOYJIEHTHOCTH, pa3padOTaHbl U PeaIn30BaHBI B
BUJIE KOMIUIEKCA MpOrpaMM METOJbl peuleHus ypaBHeHus ['pocca—lluTaeBckoro, mosydeHsl
YUCJICHHBIC PEIICHUS ITOTO YPaBHEHUS U MPOBEAEH UX aHAIN3.

B paGorax [6, 10, 12, 13, 15] comckareneM NOJIy4YeHbl pa3pelIalollie ypaBHEHUS,
ONKMCHIBAIOIINE MMya3eHUIEBCKUE TEUCHUS HECKUMAEMOU BA3KOYIIPYTOM MOJIUMEPHOM )KUIKOCTA U
pa3paboTaH HENOKaIbHBIA MeETO[ ©O€3 HACBHIMIEHUS [UIsl pPEIIeHUsT OSTUX ypaBHEHUH.
HonomuurensHo B [6, 12] couckareneM mpoBeAeHb UICHTU(DHKAIIAS TapaMeTpPOB MOJCTH U



AQHAIN3 MHOXXECTBEHHOCTH CTal[MOHapHbIX pemeHuii; B [10] — cpaBHEHHE IOJIy4YE€HHBIX
YUCJICHHBIX PEIICHU C pe3ysbTaramMu padOThl IPyrux MeroaoB; B [13] — amocTepuopHbIit
aHaJIu3 IOrPEIIHOCTEN IONYYEHHBIX peuieHu. IIlpu MozpenupoBaHMM TEYEHUH IMOJIMMEPHOU
KUIKOCTH B pabortax [17, 19] comckarenem co3maH M peaju30BaH YHUCIECHHBIH METOA M
npoBeeHbl pacuéTel. CoaBTOpaMH COMCKATeNs B paboTe [6] 1aHbl MOCTAHOBKHU 33/1a4 O MOMCKE
YCTAaHOBUBINUXCS TeueHUH, B padore [10] pa3paboTaHbl W NPUMEHEHBI METOJ KOHEUYHBIX
AJIEMEHTOB UM METO]I KOJJIOKAlMA M HaWMEHbIIUX KBaapatoB, B [12, 13, 15] mpoBenén ananus
MOJYYECHHBIX YHUCJIEHHBIX pe3yibTatoB, B [17, 19] BbIBeeHBbI MCXOAHBIE YPAaBHEHUS W JaHbI
IIOCTaHOBKH 33]1a4 O TEUEHUU [1ya3eUIeBCKOTO THIIA.

Ha JUCCECPTALIUIO TIOCTYIIHUIIU: OT3bIB Bez[ymel‘/i OopraHu3anuu, OT3bIBbI OIIIIOHCHTOB, a
TAaKXKXC TMOCTYyHIHJIN 6 OT3BIBOB Ha aBTope(bepaT. Bce oT3bIBEI mONIOKHTEHLHBIC. OT3BIBBI
COACPpKAT CICAYIOIUE 3aMCYaHNs

B or3biBe Benymeii opranmsanun UI'nJl1 CO PAH:

1. Bo BBeneHUM quccepTanuu ckazaHo, yTo Mojenb [lokpoBckoro—BuHorpagosa y4uTbiBaeT
MHUKPOCTPYKTYPY TOJHMMEpa MPH MOACITHUPOBAHUU TEUEHHH BBICOKOKOHIIEHTPUPOBAHHBIX
pPacTBOPOB M pPaACILUIaBOB IMOJIMMEPOB Ha MakpoypoBHe. ClieoBalio yKa3aTh, Kakue UMEHHO
3pQEeKT U B KAaKMX TEUYECHUSIX BOCHPOHM3BOIUT MOJAETh. B TEKCTe TakkKe OTCYTCTBYET
uH(pOpMaIKsg O APYTUX M3BECTHBIX MOJENSAX, MO3BOJSIONINX YUY€CTh MUKPOCTPYKTYPY MpHU
ONMCAHUN MaKpOCKONMYECKHX TeueHui. CnefoBajo JaTh KOMMEHTApUM 00 aHAJIOTMsIX
UCIIONIB3YEMBIX PEOJIOTUYECKUX COOTHOIICHUU C YpPaBHEHHUSMHU 3THUX MOJENEH, a Takke O
npeumyiiectsax mozenu IlokpoBckoro—BuHorpamoBa (eciu Takue MMEIOTCS) IIpU
OMHMCAHUU OTIPEACTEHHBIX BUJOB TEUCHHUS.

2. Peonormueckue  coorHomenus ~ mozaenu  [lokpoBckoro—BuHorpagoBa  comepikar
KBaJIpaTHUHbIe HEMUHEHHOCTU. B ciyyae, ecnu *KUAKOCTh HAXOIUTCS B COCTOSIHUU TOKOS,
MOTYT JIM y OTHX ypaBHEHHH OBITh HEHYJEBblEe pemeHusi? VIMeT 1M 3TH pemeHHs
¢duznueckuit cMpicn?

3. B maparpade 2.1.1 «AnropuT™ perieHus: KpaeBbIX 3ajad JJid YPaBHEHUN DU THYECKOTO
TUIa» TPUMEHSETCS METOJ| YCTAHOBJIEHHs. DTOT METOJ HCIOJIb3YeT JOMOJHUTEIbHYIO
(UKTUBHYIO NMEPEMEHHYIO ! M HECTAallMOHAPHBIA Omeparop — peryispusauuio B, — s
OpraHu3allii UTEPAlMOHHOTO Ipolecca. B uem KopeHHoe OTiIHYMe MpeasaraeMoro MeToaa
OT METOJIOB, paccMOTpeHHbIX B MoHorpadusx A.A. Camapckoro, A.B. I'ynuna?
[TpoBoamiOCh M CpaBHEHUE ¢ ATUMHU MeTojamMu? HackoiabKo Ba)KHO 3HaAHME COOCTBEHHBIX
3Hau€HUN, W €CTh JIM Kakue-nu0o pPEeKOMEHJAIMH Ui CllydyaeB, Korja COOCTBEHHBIE
3HAYEeHHUs HIUTMIITHYECKOr0 ONepaTopa HEUM3BECTHBI?

4. B mnaparpade 4.3.1 o0cyxnaioTcs CTallMOHApHBbIE PEIICHUS] KUHETHYECKOIO YpaBHEHUS,
npezcrapistomue cnekTpel Penes—/[xunca (4.43). Ilpu 3ToM cka3aHO, YTO Ha 3THUX
PEUICHUSIX WHTETpajbl IUIOTHOCTH YAaCTHII W DJHEPTUM PACXOASTCSA, MOITOMY HYKHO
OTPaHUYMBATH JMANA30H BOJHOBBIX YMCENl HEKOTOPBIM UYUCIOM Kmax. 3HAYUT JH 3TO, YTO
KMHETUKAa BOJH B PACCMOTPEHHBIX MPHJIOKEHUSAX BCerjna JODKHA paccMaTpuBaThCs B
OrpaHUYEHHOM YacTOTHOM Juarna3zoHe? Kakum o0pa3oM MOXKHO ONpeeNuTh 3HAUEHUE Kmax?
Ectb nmu 00BsicHEHHE OTpaHMYEHHOCTH YaCTOTHOTO JUarna3oHa ¢ TOUYKU 3peHust Gu3nku?

B or3biBe 0puumanbHOro onnonenra bynarosa M. B.:

1. Moaudukanuu NOJIMHOMMAIIBHBIX " IpoOHO-palMOHATBHBIX WHTEPIIOSILNN,
Npe/JIoKEHHbIe B paboTe, COCTOST BO BBEACHHM JOMOJHUTEIbHBIX MHOXHTENEH U
ClaraeMblX, IO3BOJIAIOIIMX IIPU PEIICHWM KpPAEeBBIX 3aJad METOJOM KOJUIOKAalui
pean30BaTh HYKHBIM THUIT TPAaHUYHBIX YCIOBUH. MOTYT JIn IpeiokKeHHbIe MOAU(DUKAITUN
3aMEVINTh  CXOJMMOCTb WM HETaTUBHO IOBJIMATH HAa YCTOMYMBOCTH HCXOJHBIX
UCIIOJIb30BaHHBIX MPHOIMKEHUH U pa3pab0TaHHBIX METO0B?



B nuccepramuy  MCMONB30BaHBI  aJanTallii  OAPUIIEHTPUUYECKOTO MPUOIMKCHHUS TPH
U3MEHEHUU TMOJIOKEHHs y3JI0B. MOXXHO JM aJanTHpPOBaTh 3TO MNPUOIMKEHUE, HU3MEHSs
3HaueHus Becos? Kakum oopazom?

B texcre 3ameuanust 1.7 Ha cTp. 77 ipu pacCMOTPEHHUM «4UCTOW» 3aaun Heilimana cinenyer
chopMyIHPOBATH JIOTIOJIHUTEIBHBIE YCIOBUS, 00€CIeUnBaroe €€ KOPPEKTHOCTb.

MoXHO 1M UCHONB30BaTh JAPYrU€ CHCTEMbl OPTOTOHAIBHBIX (YHKIMH B paMKax
pa3paboTaHHOTO aNropuTMa (B YaCTHOCTH, TOTMHOMBI YeOrIméBa BToporo poja)?

B or3biBe 0punanbHOrO onnonenra /Absgyenko A. U.:

[IpoBogwiioch JIM  CONOCTABJIEHHE METOJA pPELICHMs HadaJbHO-KPaeBBIX  3ajad,
IPEVIOKEHHOTO B JUCCEPTALlMM, C IICEBAOCIEKTPalIbHBIM METOJOM, OCHOBAaHHBIM Ha
npsMOM U oOpaTHOM npeoOpazoBaHuu Pypbe? Takoil MeTON IHMPOKO HUCHOIB3YETCS IS
YUCJIEHHOTO aHaJIM3a CUCTeM ypaBHeHul Dinepa, HaBbe—CTOKCA 1 MHOTUX IPYIHX.

B nynkre 2.1.3 nuccepranuu onucaH crocod JOKaIW3aluu OJHOM 0c000M TOUKHU pelIeHus
HEIIMHEHHON Ha4YaJbHO-KPAaeBOHW 3amaud Ha OTpe3ke. MOKHO Ju 000OUIMTH aNrOpHUTM Ha
cilyyail, eciM 0COOBIX TOYEK HECKOJIbKO, MM €CIM OHM KOHLUEHTPHPYIOTCS B OKPECTHOCTH
HEKOTOPOW TOUKH B KOMIUIEKCHOW MJIIOCKOCTH?

[Tpu oOcyxeHun pe3ysbTaToB, KacarolMXCs CpaBHEHMs CHEKTPOB ypaBHeHuUs I'pocca—
[IuTaeBCKOrO M COOTBETCTBYIOLIETO KHUHETHMYECKOTO YpPaBHEHMs, HECKOJBKO pa3
YIIOMHHAIOTCSA YCJIOBHSI O c1a00i HEIMHEHHOCTH M «O JOCTaTOYHO (HO HE CIIUIIKOM)
c1aboM B3aUMOJECUCTBUU BOJIH» (CTp. 255, 256, 267, 272, 303). Kakum 006pa3zomM MOKHO
IPOBEPUTh 3TH YCIOBHS Ul PAacCMOTPEHHBIX 3anady? B pabote ciiegoBano mnpoBecTH
MCCJIEJOBAHHUE BBIIIOJHUMOCTHU ITUX YCIOBHM.

O mecru-BocbMu jekanax. C OAHOM CTOPOHBI, LIECTh-BOCEMb [€KaJ B HMHEPLHUOHHOM
UHTEpPBAJICE B pEIICHUSX KHHETUYECKUX YPAaBHEHUH, Kak IPaBWIO, HEJOCTHKUMBI B
7a00paTOPHBIX SKCHEPUMEHTAaX M HaOMIOJEHUsX. A C JApPYrodl CTOPOHBI, 3TH JI€Kabl
ABJIAIOTCS BaKHBIMU ISl TEOPETUYECKOTO aHAIN3a.

[Ipu 0OCyXIEHNN HEKIIACCUYECKOTO CTEIIEHHOTO CIIEKTpa B TJIaBe 4 MMeeTcs onpeeneHHas
nyranuna. Ha ctp. 264 ykas3aHo, 4To moka3aTesb CTEIIEHU ITOro CIEeKTpa paBeH «—1.24», Ha
puc. 4.13, a ykazano 3HaueHue «—0.52», B myHkre 4.4.4 npuBeAeHbI 1Ba 3HaUeHUs: «—1.239»
u «—1.218». KakoBbI BCE-Taku 3HAUCHUSI TTOKA3aTENs HEKJIACCUYECKOTO CIIeKTpa?

B or3biBe opuunanbHoOro onnonenra Ilpimnorpas I'. B.:

Kpurepuii mnorepu yCTOMYMBOCTH Iya3e€MJIEBCKOIO TEYEHHsI IOJIMMEPHOM JKHUIKOCTH
MOJIYYeH JJis 3HAYeHHH (PEHOMEHOJOTUYECKHX mMapameTpoB k = [f. MOXHO 1M MOTy4dTh
AQHAJIOTMYHBIA KpUTEpUil B cnydae k > 5?7

B mnaparpade 2.7 pemieHbl TeCTOBbIE KpaeBble 3aJauyd B JBYMEPHBIX M TPEXMEPHBIX
o0acTsaX, MPEACTaBIAIONIMX KaHall 3KcTpyaepa. Ilpu sToMm B 3a1adax, pacCMOTPEHHBIX B
ri1aBe 3, ceueHHe KAaHaJOB OCTAeTCsl MOCTOSHHBIM. 3aMETHUM, YTO pealibHble 3KCTPYIEphl
NPEJCTaBISIOT COOON KaHalbl C U3MEHEHHEM T€OMETPUH. DTO KaHaJbl ¢ MOBOPOTAMH H C
BHE3AMHBIMHU CY)KEHUSIMH U pacIiIupeHUsMU. M3BECTHO, 4YTO MHOTHE Ba’kKHble OCOOEHHOCTHU
TEUYEHUs, BO3HHUKAIOIIME B XOJI€ HKCTPY3UH, HAONIONAIOTCS HMEHHO B OKPECTHOCTH
cyxkenus. [TockobKy B rccepTaliuy TOBOPUTCS 00 aKTyadTbHOCTH PaOOTHI TSI TEXHOJIOTHI
AKCTPY3HH, CIEA0BAJIO IPOBECTH PACUET TEUEHHUS B OKPECTHOCTH CYKE€HHUs KaHana. MOXHO
JIM IPUMEHUTH pa3paboTaHHBIA METOJI IS pelIeH s Takon 3a1aun’?

Cnengyer 3aMeTuTh, YTO pe3ynbTaThbl IIOJY4YEHBl B JUCCEPTALlMU C IPUMEHEHHUEM
peosioruueckoi Moaenu, paspadoranHoit B 1994 rony. [1pu 3ToOM MOKHO yuecTh MOIpPaBKU
Y MHOTOMO/JIOBBIE BapUaHThI PEOJIOTHYECKUX cOOTHOLEeHUH [Jlaac, MakapoBa, Maibiruna u
coaBT. Bpru. mex. crmomHbix cpea. 2021], mo3Bosstonre OTpa3uTh HEKOTOphIe 3P PeKThI,
HaOroaeMple MPH OONBIIMX CKOPOCTSX JedopMaluy, B YaCTHOCTH, HEMOHOTOHHYIO
3aBUCUMOCTb JIOHTALIMOHHON BA3KOCTH OT CKOPOCTH PACTSKEHUS.



4. B tabmune 36 mnpuBeACHbI YHCICHHbIE 3HAYCHUS NapaMeTpoB 3afadd. Tak Kak HX
KOJINYECTBO JJOCTATOYHO BEJIMKO, TO MMEJIO ObI CMBICI NMPOBECTH AHAJIU3 UX BIMSHUSA Ha
MOJIy4YEHHBIE PE3YJIbTAThI, YTO MO3BOJMIIO OBl BBIABUTH KIIOUEBBIC ITApaMETPHI 3a1a4H.

B or3bIiBe Ha aBTOpedepaT, NOATOTOBICHHOM JOKTOPOM (pH3.-MaT. HayK, 3aB. Kadeapoii
TeopeTrnueckoi u skcnepuMeHTanbHo (puzukun @I'BOY BO «YaMypTckuii rocynapcTBEHHBIN
yHuBepcuteT»  BeryanumnbiM  EBrenuem  BuaagumMupoBHYeM — MMEIOTCA — 3aMEYaHMS
PEIaKIIMOHHOTO XapaKTepa:

1. IlpucyTcTBYIOT ONEUYaTKH.

2. B Tekcre aBTopedepara 4YacTO HCHONB3YIOTCS aOO0peBHATYpbl, MOMCK paciu(poBKU
KOTOPBIX SIBJISICTCS 3aTPyAHUTEIbHBIM. J[7s uyuTarens Obuto Obl yqoOHEE BBIHECTH BCE
ab0peBHATYPHI B OTACIBHBINA pa3ied.

Taxxe uMeercst BONPOC IUCKYCCUOHHOTO XapaKTepa:

[IpyunHBl TPUMEHEHUS COUCKATeNeM JIPOOHO-pAllMOHATBHBIX alMPOKCUMAlUNA BIOJTHE
noHATHBI. OHM MOTyT 0O0€CleunuTh aJeKBaTHbIE AaCHUMITOTHKH, a TakKe IO3BOJISIOT
oOHapyX1BaTh MOMEHT OM(ypKaIu, KOTJa B PEIICHUH BOZHUKAIOT 0coObie Touku. Kpome Toro,
COIIACHO MCCJIEJI0BAHUSIM COUCKATENsl, YNCIEHHbIE MeToibl pemieHus O/lY Ha ocHoBe JIpoOHO-
paloHaIbHBIX MPHOIMKEHUNH MPEeBOCXOAAT KIACCHUECKHE METOJbl, Hampumep, metos PyHre-
Kyrter. B wactHOCTH, B aBTOpedepare yTBEpKIACTCA, YTO IS UYWCIEHHOTO pEHICHUs
kuHetndyeckoro ypaBHeHHUs (12) merton Pynre-KyTThl okasancs nempuroaneiM. He scho, o
KakOM MMEHHO METOJleé HJET peyb. Mory Jumib HpeanosioKUTh, YTO IOAPa3yMEBAETCs
kiaccuueckuii meto Pynre-KyTtel 4 mopsiaka, a mpoOieMbl YHCIEHHOTO PELICHUS CBSA3aHbBI C
JKECTKOCThIO 3aJaud. Bo3HuKaeT BONpocC, MOYEMY paccMaTpUBAJICSd UMEHHO 3TOT Meton? Sl
nonaraio, 4tro ypaBHeHue (12) MOxHO ycmemHo pemuTh Meronamu Jlopmana—Ilpunca c
ABTOMATHYECKUM BBIOOPOM IIIara MHTETPUPOBAHUS TIO BPEMEHHU, JTMOO C TIOMOIIBID METOJIOB
PozenOpoxka, metonos ["aycca—JIexannpa unu paspeiBHOr0o Metona ["anepkuna.

B or3biBe Ha aBTOpedepat, MOATOTOBIEHHOM JOKTOPOM (hU3.-MaT. HayK, Ipodeccopom
PAH, riaBHbIM Hay4HBIM COTPYIHUKOM oTaeneHus 2 [IpukianHbIX mpobieM MaTeMaTH4eCKON
¢uzuku u Teopun nosst PI'BYH «MHCTUTYT TMHAMHMKH CHCTEM M TEOpUH yIipaBiieHus M. B.M.
MatpocoBa Cubupckoro otnenenust Poccuiickoii akagemun Hayk» KazakoBbIM AJjiekcaHapom
JleonugoBuuem:

1. Cynms mno aBtopedepaTy, KOMIUIEKCY TMporpamM, pa3pabOTaHHOMY aBTOPOM
JccepTaluy, MOCBSIIEH BCEro OJMH naparpad, 3aHuMaroIuil 3 cTpaHuIbl TEKCTa, YTO OTYACTH
npotuBopeunT Tpebosanuto [lacmopra cnenumanbHoctd 1.2.2 o TOM, ytOo ““/luccepranmoHHOE
UCCJIEOBAHNE [JOJDKHO COJEp)KaTh BCE TPHU COCTABIIOIIMX HA3BAaHUSA CHELUAIBHOCTH .
BnpoueM, BO3MOXKHO, YTO 3TO MOTPEIIHOCTh aBTOpedepara.

B or3biBe Ha aBTOpedepaT, NOJATOTOBICHHOM JIOKTOPOM (PH3.-MaT. HayK, aKaJIEMUKOM
PAH, rnaBHBIM Hay4HBIM COTPYAHHUKOM Jabopatopuu Marematuueckoil ¢usuku OI'BYH
«Dmznuecknit mHCTUTYT MM. II. H. JlebeneBa Poccuiickoii akagemuu Hayk» Ky3HemoBbIM
EBrennem AsexkcanapoBuiem:

HaubGonee 3HauuMbIMH pe3yiabTaTaMHM JAUCCEpPTAlMU SBISIOTCS: ... 4. UucineHHO H
AQHAJTUTMYECKH BIIEpBbIe OOHapykeHa HEYCTOWYMBOCTh TeueHus Ilyaseiins mnoaumepHOR
KUAKOCTH. OTMETHM, UTO I HBEIOTOHOBCKHUX JKHJIKOCTEH TaKO€ TEYEHUE JIMHEMHO YCTOWUYHNBO.
IlocnenHuii pe3ynabTar SBISETCS BECbMa BAKHBIM C TOYKH 3PEHHS PA3IMYHBIX PUIOKEHUH.
Bmecte ¢ TeM B mepBOM 4YacTH AMCCEPTALlUM, MOCBAIICHHOW 3TOMY BOIPOCY, €CTh OJHO
ynyieHue: He oOcyxkaaercss 3(pQeKT pacTsHKeHHs MaKpOMOJIEKYJSPHBIX KIYOKOB IOJMMEPOB
MOTOKOM JKUJKOCTH, KOTOPBIM CYIIECTBEHEH MpPH JOCTATOYHO OOJIBIIUX T'PaJAMEHTaX CKOPOCTH
IIOTOKa.



B or3biBe Ha aBTOpedepar, MOATOTOBICHHOM KaHIMIATOM (pH3.-MaT. HAyK, JAOLEHTOM,
JOLIEHTOM Kadeapbl GyHIaMEHTAIbHON U MPUKIAJAHON MaTeMAaTUKHU YUYpexJAeHUsS 0O0pa3oBaHUs
«['ponneHckuii rocynapcTBenHblii yHuBepcureT uM. Suku Kymans» (PecryOmuka Bemapycs)
IMToueiixko I1aBaoMm I'ennaaLeBHUEM:

1. Ctp. 7, 2-e monoxeHwe, BBIHOCMMOE Ha 3ammry. Hamucano: «/lokazana teopema 00
YCTOMUYMBOCTHA METOJAA MpHU pelieHuu ypaBHeHus I[lyaccona». CrnenyeT yTOYHUTh, O KAKOM
MMEHHO 3amaude i ypaBHeHus Ilyaccona uaér peub. Kpome 3TOroO, s KIacCHMUYECKUX
HAYaJIbHO-KPaeBbIX 3a/1a4 1715 ypaBHeHus [lyaccoHa Bonpoc 06 yCTOWYMBOCTH METO1a PEIIEH
emé B pabotax A. A. Camapckoro. O06 3TOM CTOUIIO OBI CKa3aTh.

2. B pexomeHaanusx Mo COCTaBJICHUIO (OPMYIUPOBOK B pasjeiax JUCCEPTAUOHHBIX padboOT
«O0mas  xapakTepucCTHKa» M «3akitoueHue» BpIcield aTTecTallMOHHONW KOMHUCCHUU
Pecniyoinku benapych Hanucano «XKenatenbHo, 4ToObI KouuecTBO “IlonokeHnii” u Ux CyTh
COOTBETCTBOBAJIM KOJHMYECTBY M CYTH TOCTaBICHHBIX 3amau». B aBTopedepare ykazansl 4
e paboThl U 7 MONOKEHUH, BBIHOCUMBIX Ha 3allUTYy.

3. Ctp. 6, mocnenumii a63an. Hammcano: «/{ist mpubmkeHust GyHKUWH, UX TMPOU3BOIAHBIX U
WHTETPAJIOB, a TAaKXKe JJIs BBIBOJA OIEHOK MOTPEIIHOCTH B paboOTe HMCIOIb30BAHBI... PSIIbI
®ypoe u Oypbe—YeObImeéBa; HHTEPIIOIALMOHHBIC TOJTUHOMBI ¢ y3amu YeOsIméBa. . .», 3aTeM
nanee Ha cTp. 13, 1 cTpoka cBepXy, HAalMCaHO «... HpoBeACH aHaMU3 3(PHEKTUBHOCTU
MOJIXOJ0B Ha OCHOBE psAaoB Dypbe U MHTEPHOIALUUOHHBIX MHOTOUYIEHOB C Y3JaMHU
YeOniméBa». Bo3HHMKaeT BOMpOC, HCIOJIB30BAIUCH JIM B pabore UMeHHO psiabl Dypbe—
UYeObIméBa 1 1715 peIIeHUs] KaKuX U3 TIOCTaBICHHBIX 3a1a49?

4. Ha ctp. 14 ykazana ¢opmyna (5), B KOTOpOil OTpax€H OAMH U3 METOAO0B JApOOHO-
paMOHATBHBIX MpUOIKeHNH QyHkmmun u(x). OH mpeacTaBiseT co00i HEKOTOPYIO IPOOHO-
panuoHanbHyl0 ¢GyHKIU0. MHTEepecHO ObUT0 OBl y3HATH aANMpPOKCHMAIMOHHBIE CBONCTBA
3TOr0 METOJa.

B or3biBe Ha aBTOpedepar, MOATOTOBIEHHOM JOKTOPOM (hU3.-MaT. HayK, Ipodeccopom
kadeapel muddepenimanbabix ypaBHeHH PI'BOY BO «MocCkoBCKHII TOCYAapCTBEHHBIN
yauBepcuteT umenn M.B. Jlomonocosa» Po3anosoii Oabroii CepreeBHoii:

B kauectBe HenO4YE€TOB O(OPMIIEHHS MOXHO OTMETUTh HAJIM4YUEe HEOONBIIOrO YHCIa
OMEeYaTOK M CIMIIKOM MENKUM mpudT 0003HAUYEHUN Ha HEKOTOPBIX PHUCYHKaX, HampuUMep, Ha
pucyHkax 3, 10 u 11.

B ot3bIBe Ha aBTOpedepaT, NOATOTOBICHHOM JOKTOPOM (hU3.-MaT. HayK, Mpodeccopom,
akanemukomM  PAH, pexktropom @OI'AOY BO  «HoBocubupckuii  HalmOHAIBHBIN
UCCIIEI0BATEIBbCKUI TOCYIApCTBEHHBIN yHUBEpCUTET» Degopyxkom Muxauiom Ilerposuyem:
1. OueBugHO, 3amaya pacyéra aBTOMOJEIBHBIX PELIEHUH BTOPOTO poa A KHUHETUYECKUX
ypaBHEHM, paccMOTpeHHas B maparpade 4.4, sBIsSeTCS CIOXKHOH BBIUUCIUTEILHON
npoOsieMoil. bbuin 1M KCIIONIb30BaHbl Kakue-IU0O0 CHelHaJbHbIe METOAbl JUIS YIydIIeHUS
CBOWCTB CXOJIMMOCTH pa3zpabOTaHHOI'O UTEPALIMOHHOTO Iporecca’?

2. B maparpade 4.2 nuccepranuu IpH BBIBOJIE TOYHOTO PEIICHUS KUHETHYECKOTO YPAaBHEHHUS C
JOrapu(pMHUUECKON MOMPABKOW OTMEYEHO, YTO 3HAYEHUS HMHTErpaja CTOJIKHOBEHHUS Ha
pELIEHUH Ny ~ O 2 orpenensieTcs HeOAHO3HayHO. B pesynbprate B paboTe BBIBEACHBI JIBa

BBIP)KEHUS AJIsI TOCTOSTHHOTO MHOXHTens C . [ToueMy B aBTOpedepare yka3aHO JHIIb OJHO
u3 HUX (cM. popmyny (24))?

Boibop oduimanbHBIX  ONINOHEHTOB W BEAyLIeW OpraHu3alud  OOOCHOBBIBAETCS  UX
WU3BECTHOCTBIO M BBICOKMM YPOBHEM KOMIETEHTHOCTH II0 BCEM OCHOBHBIM BOIIPOCAM,
paccMOTpeHHbIM B auccepranuu. B Benymel opranuzanuu UI'nJI CO PAH na npotsbkeHnn
MHOTHX JIET MO pyKOBOJCTBOM T. H. ¢. [lyxnauésa B.B. Bexyrcs pazpaboTka u aHaim3 Mojaenen
JAHAMUKH  TOJMMEPHOM  KUAKOCTH;  MCCIEHOBAaHUS  BOJHOBBIX  B3aUMOACHCTBUH U
TypOyJEHTHBIX KacKaJOB B OKE€aHaX U HKCIEPUMEHTAJIbHBIX yCTaHOBKax (paboThl TUpEKTOpa



Epmantoka E.B. u coaBr.); npoBoauTcs pa3paboTka METOJ0B YHCICHHOTO aHalN3a CHHTYISIPHO
BO3MYIIEHHBIX 3a7ad THApOAMHAMUKH (paboTrbl B. H. ¢. Momxkuna H.II. u coasr.).
Odunmansueiii onmoHenT bynmatoB M.B. umeer Oonbmiold omeiT B 00JacTH  pa3pabOTKU
YHUCIIEHHBIX METOJIOB U QJITOPUTMOB PEHICHMs BBIPOXKICHHBIX 337a4 U 3aJa4 ¢ OCOOEHHOCTAMU
JUIS  HEMUHEWHBIX MHTETPalbHBIX, HHTErpo-auddepeHnuanbubx U AuddepeHnmuaibHo-
anreOpanvecKkux ypaBHeHUH U ux cucteM. Odunmanbupiii onmoHeHT Jpsiuenko A.U. sBisercs
IPU3HAHHBIM CIIELUAIMCTOM B 00JacTH TEOPUM BOJIHOBOM TypOYJIEHTHOCTHM M YHCIEHHOTO
aHaJIM3a BOJHOBBIX B3aUMOJICHCTBUN B HEJIIMHEHHBIX T'aMUJIBTOHOBBIX cHcTeMax. B pabotax
Hpsuenko A.M. B coaBTrOpcTBe ¢ akaja. 3axapoBbiM B.E. BrepBbie NpesioKeHbl MOIEIH
BOJIHOBOM KHHETUKM B CHUCTEMax, OMNMCHIBAEMBIX HEJIMHEWHBIM YypaBHeHueM lIpéaunrepa.
Odunumanpupiii ommonedt [lemHorpait I'.B. Bo3rnaBnsieT rpymmy HCCIeAOBaTENeH, aKTUBHO
3aHUMAIOLMXCSl Pa3BUTHUEM KJIacca ME30CKONMMYECKUX MOJENEe JHWHAMHUKUA pacTBOPOB U
paciiaBoB MOJIMMEpPOB. B coaBTOpPCTBE ¢ co3pareneM ME30CKOIMMYECKOIo MOAX0J1a, JOKTOPOM
¢uz.-mar. Hayk IlokpoBckum B.H., uUM TmOXy4eHBI pPEOJIOTUYECKHUE COOTHOIICHUS,
MCIIOJIb30BAaHHBIE B JUCCEPTALUH.

Bbicokuii ypoBeHb KOMIIETEHTHOCTH O(HIIMAIBHBIX ONIOHEHTOB U COTPYAHUKOB BeIyIlen
OpraHu3aIi B BOMNPOCAX, PACCMOTPEHHBIX B IUCCEPTAIMH, MOATBEPKIACTCS CIHMCKAMU HX
nyOnukanuil (mepeyHu myoIMKaluii MPUBEACHBI B TOTIOIHUTEIBHBIX CBEICHHUSIX O AUCCEPTALIHH,
pa3MeUIEHHBIX Ha CAalTe IUCCEPTALlMOHHOIO COBETA).

JluccepTaliuOHHBINA COBET 0TMEYaeT, YTO HA OCHOBAHWH BbINOJHEHHBIX COMCKAaTeIeM
HCCJIeI0BAHUM:

Pa3paboran Meron pemieHHs] KpaeBbIX M HAYaJbHO-KPAEBBIX 3ajad JUIsl HEJIMHEHHBIX
TuddepeHMaIbHbIX YpaBHEHHM BTOporo mopsjaka W 3agad  Komm Ui  KMHETHYECKUX
YpaBHEHUH, OCHOBAaHHBIM Ha TPUMEHEHHM IIOJIMHOMHUAIBHBIX U JIPOOHO-pallMOHAIbHBIX
UHTEPHOJSIIMNA, MeToAa KOJUIOKAllMil, MeTo/Ja YCTaHOBJIEHHS W OpPUIMHAJIBHOTO croco0a
JUCKPETH3AIlMM MCXOAHBIX 3aJa4 IPHU CBEACHUM UX K MATPUYHBIM M TEH30PHBIM ypaBHEHUSIM
CunbBectpa. Ioy4eHsbl anloCTEpHOPHBIE OLIEHKH MTOTPELIHOCTH pa3padOTaHHOTO METO/Ia.

IIpensioxennbl 0000IIEHUS PEOJIOTHYECKON ME30CKOMUYECKOW MOJIENH, TO3BOJISIOIINE
YUeCTh BIUSHUE TEMIIEPaTYPHBIX M MAarHUTHBIX Moyieid u 3()(PEeKToB aucCHMAMM HA TEYECHHUS
pacTBOPOB M pAcIUIaBOB MOJHUMEPHBIX MATEPUATIOB B KaHAJax, BOSHUKAIOIIME B TEXHOJIOTHSIX
AKCTpy3uu M mnedyatd. OnucaHo BIMSHHE NAapaMEeTPOB PEOJOTUU M AHU30TPONUHU TEUEHUs, a
TAKXE€ MapaMeTpPOB BHEIIHUX BO3JCHCTBUU HA KUIKOCTh M N€OMETPUM KaHaja Ha CBOMCTBa
TeueHusi. PaccyuTaHbl 3HaUYeHHS NApaMETPOB, XapaKTEPU3YIOLIUME YCTAaHOBJIEHHE U MOTEPIO
YCTOMYMBOCTH T€YEHUH Nya3enIeBCKOrO THIIA.

IHony4eHbl TOYHBIE pEUICHUS YPAaBHEHUUW ME30CKOMUYECKOW MOJENH, OIUCHIBAIOIINE
CTallMOHAPHBICE OCECUMMETPUYHBIC TedueHuss Tuma [lyaszeilsis MOJMMEPHOW KUIKOCTH.
CdopmyanpoBanbl ycIoBUs NOTEPU YCTOMYMBOCTH Takux TeueHui. [lokazaHo cooTBeTcTBHE
ATUX YCIIOBHH DKCMEPUMEHTATHHBIM JTAHHBIM.

IIpoBenena Bepudukays TEOPUH BOITHOBOH TypOYJIEHTHOCTH Ha MpuMepe (HU3MUeCcKHX
CHCTEM, ONHUCHIBAEMBIX HEIMHEHHbIM ypaBHeHHeM IlIpéaunrepa: MmokazaHo, YTO CHEKTPBI
BOJHOBOT'O JIEMCTBUS JWHAMHUYECKONW M KHMHETHYECKON Mojeeil COBIIagaroT C BBICOKOM
TOYHOCTBHIO Ha MPOMEKYTKE BPEMEHH, PABHOM YIBOCHHOMY XapaKTE€pPHOMY BPEMEHU 3BOJIFOLIMH
BOJIHOBOTO CIIEKTpa, U HAOIIOJAETCS UX KAYeCTBEHHOE COOTBETCTBHE BIUIOTH JI0 pa3pylICHUS
peleHns] KHHETUYECKOTO YPaBHEHHS.

Haimem,l TOYHBIC CTaI_[I/IOHapHBIe peI_HeHI/I}I KHUHECTHUYECCKOI'O ypaBHeHI/ISI, OIINCBHIBAKOIIIHEC
MPSIMOM KacKaj| YHEPTUM B OOpaTHBIM Kackaa yacTuil 6o3e-ra3za. Ha ocHOBe 3TUX pelIeHuid TaHO
O0O0BSICHEHHE OTKJIOHEHHMH SKCIEPUMEHTAJIbHBIX MaHHBIX OT PEe3yJbTaTOB TEOPHU JIOKAJIHHOMN
TypOYJICHTHOCTH B 3a7a4€ O MPSIMOM KacKaJie YHEPTUH.



Jns  KUHETHYECKOTO YpaBHEHUS € KOHTPOJIEeM MNOrPelIHOCTH  PACCYUTAHBI
aBTOMOJICJIbHBIC PEIIECHUsI BTOPOTO POJa, ONMUCHIBAIONINE HAYAJIO Mporiecca KoHaeHcanuu boze—
DiHIITEHA.

Co31aHbl M 3aperucTpupoBaHbl 3 KoMmIuiekca nmporpamm s IBM: 1) «lIporpamma
MOMCKA PEIICHUH KpAaeBbIX 3a1ay ISl YPAaBHEHUH B YAaCTHBIX ITPOM3BOJHBIX C BBICOKOU
TOYHOCTBIO U MaJILIMHM BBIUMCIUTEIbHBIMU 3aTpaTaMu “‘HenmokanbHblil MeTos1 0e3 HaCBICHUS »
(cBuzerenbeTBO 0 roc. peructpauun Ne 2015615527 or 20 mas 2015 r.), 2) «IIporpamma s
pacuéra HEM30TEPMHYECKOTO TEYECHMS BA3KOYNPYTOW IMOJIMMEPHON MKUIAKOCTH MEXAY ABYMS
COOCHBIMU IWJIMHJAPAMU C KOHTPOJIEM MOTPEIIHOCTHY» (CBUJIETEIBCTBO O T'OC. PETUCTpaIuU
No 2018664836 ot 22 Hosi6ps 2018 1.), 3) «lIporpamma nmnsi pemieHUs YETHIPEXBOJHOBBIX
KMHETUYECKUX YPaBHEHUU, OMUCHIBAIOUIUX OJHOPOIHOE HU30TPOIHOE B3aMMOJCIHCTBHE BOJH B
HeMHEHHBIX ¢u3ndeckux cucremax “4WaveKESolver”» (CBHACTEIBCTBO O T'OC. PETUCTpAIUU
Ne 2023687768 ot 18 mexabps 2023 r.). C npuMEHEHHEM YKa3aHHBIX HPOTpaMM MPOBEACHO
YHCIEHHOE MOJICJIMPOBAHUE HCCIEAYEMBIX IPOILECCOB, OCYIIECTBIEHA  BepU(HUKAIUs
MOJIYYCHHBIX aHAJIMTUYECKUX U YUCIICHHBIX PEIICHUN, TTOKA3aHbl BBICOKAsi TOUHOCTh U CKOPOCTh
CXOJMMOCTH Pa3pabOTaHHBIX METOJOB U AITOPUTMOB.

Teopernyeckasi 3HAYMMOCTDb HCCJIEJOBAHUSA COCTOUT B CIEAYIOIIEM:

[I0Ka3aHO, YTO IPUMEHEHHE pa3pabOTaHHBIX MMOJMHOMUAIBHBIX U JIPOOHO-pallMOHATIBHBIX
OapULIEHTPUYECKUX HMHTEPHOJSALUNA W HEIOKAJBbHOIrO MeToja Oe3 HaChIIEHMs AJIs pelleHus
HEJIMHEHHBIX KPaeBbIX M HAYAJIbHO-KPAEBBIX 3a/ad sBIAETCS PQPEKTUBHBIM C TOYKH 3pEHUs
COOTHOIIEHUS «TOYHOCTD / 3aTPAThl HAMSTH U MAIIMHHOTO BPEMEHN;

CO3JaHa MaTeMaTU4yeCcKas MOJENb, OIMUCBIBAIOIIAs] KOMIUIEKCHOE MEXaHHYECKOe,
TEMIIEPATYPHOE W MAarHUTHOE BO3/ECHCTBHE HAa TEYEHUS KOHIIEHTPUPOBAHHBIX PACTBOPOB U
pacIuIaBoOB IOJIMMEPOB CO CIOXKHOU PEOJIOTHEH;

IPeJI0AKEH HOBBIM cIOCO0 MaTeMaTUYECKOTo OMMCAHUS Ipolecca MOTepy yCTONUYUBOCTH
Mya3eUIeBCKUX TEUCHUN ITOJTMMEPHON KUIKOCTH;

IpoBeJicHa BepU(PHUKALUS TEOPUU BOJIHOBOM TYpOYJIEHTHOCTH Ha IpUMepe (PU3HUECKHUX
CHUCTEM, ONMCHIBAEMBIX HEJIIMHENHBIM ypaBHeHHeM llIpénnnrepa;

HaliZIeHbl HOBBIE€ CTAI[MOHAPHBIE U aBTOMO/IEIbHbIE PELIEHUSI KMHETUYECKOTrO ypaBHEHMUS,
OTHCBIBAIOIIETO OJTHOPOJIHBIE U30TPOITHBIE B3aUMOECHCTBUS BOJIH B 003e-rase.

3HayeHHe TMOJIyYEeHHBIX COMCKATEJIeM pe3yabTATOB HCC/IAeI0OBAHUS IS NMPAKTUKHU

MOATBEPKIAETCSA TEM, UTO

1. PazpaboTaHHbIE YMCIEHHBIE METOIbI W KOMIUJIEKCHI MPOrpaMM MPUMEHUMBI IS PEIICHHS
HIMPOKOTO CIEKTpa 3aJad: a) pacu€T TEeueHUH NOMUMEPHON JKHUIKOCTH B KaHalax C
JIOCTAaTOYHO CJIOKHOW T€OMEeTpHel, BOSHUKAIOIINX B TEXHOJOTUAX TEYaTh M IKCTPy3uu; 0)
MOJIETTUPOBAaHUE 4X-BOJHOBBIX B3aWMOJEUCTBUN B Pa3IMYHBIX (PU3NYECKUX MPHIOKECHUAX:
OTITHKA, KOCMOJIOTHS, (PU3UKA CBEPXTEKYUNX JKUJIKOCTEH, TCUCHHUS HA TTOBEPXHOCTH TIIYOOKOH
BOJIBI U IPYTHE; a TAaK)KE B) YUCIICHHBIM aHAIN3 HETMHEHHBIX 3a/1a4, BOSHUKAIOUIUX B APYTUX
MPUIOKEHUSX, PEIIEHUS KOTOPBIX UMEIOT OOJIBIIINE TPATUEHTHI K 0COOBIE TOUKH.

2. YcnoBue mOTEpU YCTOMUMBOCTH OCECUMMETPUYHOTO TEUEHUsSI TMOJUMEPHOM KUIKOCTH
SIBJISICTCS] BOYKHBIM JJISI IPOTHO3WPOBAHUS TIEPEX0/1a K CIIOKHOU M TypOYJIEHTHON JUHAMUKE B
KaHajax MPUHTEPOB M OKCTpyaepoB. s peanus3anuui KOHTPOIUpPyeMoro 0e3nedeKTHOTO
MPOM3BOJICTBA B TEXHOJIOTHSX TEYATH M JKCTPY3UH TPEeOyeTCs HCKII0YaTh BO3MOXKHOCTH
TaKoro Mepexoa.

3. CrammoHapHblE M aBTOMOJIEIBHBIC PEIICHUS KUHETHYECKOTO YPaBHEHHUS, IMOJYYCHHBIC B
JUCCEpTAIK, SIBISIOTCS BaXKHBIMU 11 MHTEPHPETALMHM SKCIEPUMEHTABHBIX JAaHHBIX O
BOJTHOBOM KHHETHKE O0o3e-Taza (C WX TpPUMEHEHHEM JIaHO OOBSICHCHHE OTKJIOHCHHM
pe3yNbTAaTOB AKCIEPUMEHTOB M TEOPUM JIOKATBHOW TYpOYJIEHTHOCTH) M M OpraHU3allud
HOBBIX SKCIIEPUMEHTOB T10 HCCIEA0BAHNIO KAaCKaHbBIX MTPOLIECCOB B 003e-Ta3ax.
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OueHka 10CTOBEPHOCTH Pe3yJIbTATOB MCCJIET0BAHNUS BBISIBHJIA CICAYIOIIEE:

[Tonmy4yeHHbIE YHMCIIEHHBIE PE3YyJbTAThl SBJISIIOTCA JOCTOBEPHBIMHM, YTO IOATBEPKICHO
aroCTEpUOPHBIMU OLIEHKAMH MOTPELIHOCTHA U BBICOKOW TOYHOCTBIO, U CKOPOCTBIO CXOJAUMOCTH,
JOCTUTHYTBIMH IPU YUCIEHHOM aHAJIN3€ TECTOBBIX 33J1a4 C U3BECTHBIMU TOYHBIMU PELICHUSMH.

Pe3ynbTarel pacuéToB TEUCHUS MOJMMEPHON JKUIKOCTH BEPUDHUIIMPOBAHBI B TUCCEPTALIUN
MyT€M CPAaBHEHUS MX C PEHICHUSIMH, TIOJYYCHHBIMU JIPYTUMH METOJaMU (KOHEUHBIX 3JIEMEHTOB,
KOJUIOKAIIMi ¥ HaWMEHBIIMX KBAJpaToOB), MPOJAEMOHCTPUPOBAHO COOTBETCTBHUE PELICHUU C
TOYHOCTBIO /10 3-X — 5-TH 3HAKOB IIPU BapHallM OCHOBHBIX IapaMETPOB MOJEIN B IIMPOKHUX
JIMaIla30Hax.

CrauvoHapHble U aBTOMOJENbHBIE PEUICHUS KMHETHYECKOIO YpPaBHEHHMsI, MOJIyYCHHbIEC B
JUCCepTAIllii, BEPUPUIMPOBAHBI MYTEM CpaBHEHUS CO CIEKTPaMH BOJIHOBOTO JCHCTBUS,
pacCUMTaHHBIMM IIPU pelieHuu ypaBHeHUs ['pocca—IluTaeBCKOro, ONMUCHIBAIOIIETO JUHAMUKY
BOJIH.

VcnoBust moTepu yCTOMUMBOCTH OCECUMMETPUYHOTO TEUEHHUS MOJIUMEPHOM KUIKOCTH U
HalJICHHbIE PELICHHUS KHUHETUYECKOrO YPaBHEHUS COOTBETCTBYIOT JKCHEPUMEHTAIBHBIM
JTAHHBIM.

JINMYHLIN BKJIaJ COUCKATEJIS.

CowuckareneMm pa3paboTaHbl U PeaIM30BaHbI METObI IPUOIMIKEHUS] U aJITOPUTMBI ITOMCKA
pelIeHUI KpaeBbIX M HA4yaJbHO-KPAEBBIX 3a/1ad Uil HEJIMHEHHbIX JuddepeHIualIbHbIX
YpaBHEHUI BTOPOIO MOPSAJIKA, OJIYYEHbI OLEHKHU MTOTPEIIHOCTH;

- TIOJY4€HbI CUCTEMbl YPaBHEHUH, ONMCHIBAIOIINE [Tya3eHIeBCKUE TEUEHUSI HEC)KUMAeMOM
B?I3KOyrIpy1“OfI HOHHMCpHOfI KUAKOCTU IIPpU HAJIWYHMKU MCXAHUYCCKHX, TEMIICPATYPHBIX U
MarHUTHBIX BO3JEHCTBMIA Ha XMIKOCTb, WJICHTU()ULIUPOBAHBI HX IapaMeTpbl U HaNJEHBI
YHUCJICHHBIC PCIICHMA,

- HaliieHbl TOYHBIE CTALMOHAPHBIE peIIeHUs 337a4yl 00 OCEeCUMMETPUYHOM
Hya3eﬁH€BCKOM TCUCHUU HOJ'II/IMepHOI\/'I KHUJAKOCTU B HUJIMHAPUYCCKOM KaHAJIC W ITOJTYYCHBI
YCIIOBUS IOTEPH YCTOWYMBOCTH TaKUX TEUEHUI;

- TpoBeAeHa BepuUKaLMs YHUCICHHBIX pEIICHUM 3aJaud O TEYEHUU IOJMMEPHOM
KUAKOCTH IIPU CPAaBHEHMH C PE3yJIbTaTaMH, IOJTYYEHHBIMH METOAOM KOHEUYHBIX DJIEMEHTOB U
METOAO0M KOJ'IJIOKaHI/Iﬁ 1 HAMMCHBIIMUX KBaApPaTOB;

- pa3zpa0oTaHa BBIUYMCIUTENbHAS MOJENb OJHOPOAHOTO H30TPOIHOTO B3aUMOJEHCTBUS
BOJIH B (PM3MYECKUX CHCTEMaX, OMTMChIBAEMBIX HEJTMHEHHBIM ypaBHeHHeM [Ipénunrepa;

- NPOBENEH PAacu€T CTAllMOHAPHBIX M ABTOMOJEIBHBIX DPEKUMOB BOJHOBOW KHHETHKH,
ONMCHIBAIOLIUX MPSAMON KacKaJl SHEPTrUU U 00paTHBIN KacKa yacTull 603e-ra3a;

- Ha OONBIIMX MHTEpBAJIaX M0 BPEMEHM JIaH CPAaBHUTEIbHBIN aHAJIM3 CIIEKTPOB MOJIENIEH,
OIMUCBIBAKOINNX JUHAMUKY U KHWHCTUKY BOJIH B 003e-rasax.

B xoxme 3amuThl JguccepTaluu  BOMPOCHI  COMCKATeNI0  33Jalii: Ipelceaareib
JMcCepTallMOHHOr0  coBeTa, akagemMuk PAH  n.¢.-mH. B.H. UYerBepylmkuH, uieHbI
nuccepTarmoHHoro cosera: wi.-kopp. PAH, n.d.-m.u. IlerpoB U.b., un.-kopp. PAH, n.¢.-m.H.
B.®. Tumkusn, ur.-kopp. PAH, a.¢.-m.u. F0.B. Bacunesckuii, a.¢p.-m.H. U1.C. Mensb1os, a.¢.-
M.H. H.B. 3mutpenxo, n.¢.-m.1. C.B. [Tonskos, 1.¢.-m.H. B.A. T'apamxa.

B wactHocTH, [leTpoB U.b. monpocui yroOYHUTh HUILY NPEITI0KEHHBIX COMCKATEIIEM YUCIEHHBIX
METOJIOB B COBPEMEHHOW BBIYMCIUTEIBLHOW MaTEMAaTHKE, OXapaKTepU30BaThb UX CBOMCTBA M
KauecTBa, BaXKHBIE ISl pEIIeHHs MPUKIAAHBIX 3a1a4. Couckarenb Aain MoApoOHbIe MOSICHEHHUS.
Yersepmymkua b.H. crpocwi, MOXHO i1 0000IMIUTh TPENIOKEHHBIE METOABI NIl PEIICHUS
0oJee CIOXKHBIX 33714, BOSHUKAIONINX B TEXHOJOTHUSIX MPOU3BOJICTBA M3/ U3 MOJIMMEPOB, U
JUIsE U3y4EHHBIX OoJiee MPOCTHIX IMOCTAHOBOK O TEUYEHMSX I1ya3eHIeBCKOTO THUIA MOMPOCHI
yKazaTb BaXXHOCTh PAaCCMOTPEHHBIX d(M(PEKTOB W HOBU3HY TMOJYYCHHBIX PE3yJIbTATOB.
Couckarenb OTBETHJI, YTO pa3pabOTaHHBIA METOJ JOMyCKaeT 0000IIeH s s pelIeHus 3a1ad B
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00J1aCTAX JTOBOJBHO CIOKHBIX (DOPM M YUUTHIBAET OCOOCHHOCTH MCKOMBIX PEIICHUH, 10 TOBOAY
Ooyee MPOCTBIX TIOCTAHOBOK — TMOMYEPKHYIT BBICOKYIO BaXXHOCTh KPHUTEPUEB IOTEPU
YCTOHYMBOCTH TEUEHUH MMya3eHIeBCKOTO TUIIA M HOBU3HY MOJIXOJIOB K aHAIU3y 3Toro 3ddexra,
npeyioKeHHbIX B auccepranuu. MenbmoB HW.C. copocusn o BO3MOXHOCTH HPUMEHEHUs
CO3aHHBIX TMOJXOAOB JUIsI aHAJIW3a JIAMUHApHO-TYpOYJIEHTHOTO TIepexoja B TEUYEHUSX
KJIACCHMYECKOM JKUIKOCTH JIMOO ra3a B MOTPAHUYHOM CJIO€ U B TpyOe, a TakyKe MOAYEPKHYI, YTO
BO MHOIMX 3a/ladaxX yCJIOBUE CYLIECTBOBAHMS PEIICHUH U INOTEpS YCTONYMBOCTH SIBISIOTCS
pasupiMu  3¢dekramu. Couckareiab MOSICHWI, YTO YKa3aHHbIe 3aJadyd O JIaMHUHapHO-
TypOYJIEHTHBIX Tepexoax B paMKax JUCCEpPTalUd HE PacCMaTPUBAIUCH, OJIHAKO, 10 MHEHHIO
coucKaresi, Ipe/UI0KEHHbIE YUCICHHBIE METO/Ibl TOATCS Ui aHanu3a 3Tux 3agad. [Ipobnemy
[IOJIyUYEHUSI YCJIOBUI NOTEPH YCTOMUMBOCTH (pa3pyLIeHMs) TEUEHHM Mya3eHJIeBCKOrO THUIa
HEHBIOTOHOBCKOW TOJMMEPHOM KUAKOCTH, KaK MOKa3aHO B JAMCCEPTAllMHM, MOXHO pelIaTh,
UCIIOJIb3YSl YCJIOBUSI CYLIECTBOBAHHUS JIEHCTBUTENIBHBIX BETBEH COOTBETCTBYIOIIMX PELICHUM.
3mutpenko H.B. mounTtepecoBancs, kakoil ¢(usmueckuii 0ObEKT COOTBETCTBYeT 0Oo3e-rasy, a
TaK)Ke CIPOCUJ, KaKM€ pa3Mepbl CETOK MCIIONb30BAINCH B IrOpUTMax M Ha kKakux OBM
npoBoAuauck pacuétel. CowuckaTenb OTBETHJ, 4YTO B OJKCIEPUMEHTaX, C KOTOPBIMU
COIOCTABJISUIUCh PE3YyJIbTaThl MOJIEIMPOBAHMS, paccMaTpuBaics 003e-ra3, COCTOALIUN U3
(OTOHOB; MPH OTBETE Ha BTOPOU BOMPOC MOTYEPKHYI BAKHOCTh Y4€Ta OCOOCHHOCTEH MCKOMBIX
pelmieHuid mpu pa3paboTKe METOJOB HX NPUONIMKEHUS, MOCKOJIbKY TaKOMW YYET I03BOJSET
MIPOBOAMUTH BBICOKOTOUHBIE PAacuéThl Ha CETKax HEOOJBIIOro pa3Mmepa: MOpSAKAa HECKOIbKHUX
JIECSITKOB JIMOO COTHH Y3JI0B KOJUIOKAIMH MO KakaoMy HampasieHuto. [lonskos C.B. cinpocui, o
KaKuX macutabax uaéT pedb Mpu MOJCIUPOBAHUM TEUCHUHN MOTMMEPHON KUIKOCTH, TTOTIPOCHI
HNOSICHUTh TEPMHUH «ME30CKOIMYECKAsi MOJENb» M NMPUBECTU NPUMEP MOIMMEPHOM >KUIKOCTH,
TEYCHHE KOTOPOW MOJENHUPYETCs B TUCCEPTAllMU, a TaKXKe 3a7all BONPOC O HEOOXOIUMOCTHU
yuéTa BIUSHUS AJIEKTPUYECKOTO M MAarHUTHOTO IOJIEM M clenall 3aMeyaHue O TOM, 4TO B
HECTAIMOHAPHOM  cilydae B OOOOIIEHHOM ME30CKONMMYECKOM MoJenu s BEKTopa
HanpspKEHHOCTH MarHutHoro moist H HykHO ocTaBuTh TONbKO ypaBHeHHe «div H = O».
Couckarenp corjacuics € 3aMEYaHHMEM, TIOSCHUB, YTO BIMSHME MAarHUTHOTO MOJS
HCCJIEIOBAJIOCh ~ TOJBKO B  CTAllMOHApHOM 3ajgade, MOAYEPKHYJ, 4YTO HCCIEAYIOTCS
MaKpOCKOIMYECKHE TEYEHHUs U JaJl MOSICHEHUS 00 HCIOJIBb30BAaHHOM TEpMHUHE, COOOLIMII, YTO
IPUMEPOM MOJTUMEPHOM KUIKOCTH SIBISIETCS PACTBOP MOJUATHIIEHA, a BIUSHHUE JIEKTPUUECKOTO
HoJsl B NPEATOKEHHON Mojenu He yuuThiBasioch. BacuneBckuii HO.B. mompocun yTouyHUTH
dpa3y u3 2-ro MOJIOKEHUS, BRIHOCUMOTO Ha 3aluTy, 00 00001IeHnH METOIa I PEIIeHUs 3a/1a4
B 00J1aCTAX CIOKHOU F€OMETPHUM: pedb UJET TOJIBKO O MPUMUTUBHBIX (KAHOHMYECKHX) 00JIaCTsIX
Y UCIIOJIb30BaHUU 3aMEH NEPEMEHHBIX, MPUBOJAIIMNX K TAKUM 00JIaCTSAM, W €CTh BO3MOXHOCTh
paccmaTpuBaTh Ooisiee cnokHble oOmactu? Cowuckarenb MOSICHWI, 4YTO B maparpade 2.7
JUCCepTallMi Ha OCHOBE MeETOJa WTepaluuil Mo mnojobnactsaM pa3padoTaHbl 00001IeHUs
HEJIOKAJIbHOTO MeToja 0e3 HAaCHIIIeHUs, KOHKPETHO, METOJ CHEKTPalIbHbIX 3JEMEHTOB.
[IpumeHeHHe STOro MeToAa B COBOKYIHOCTH C BO3MOYKHOCTBIO MCIIOJIB30BaHUS 3aMEH
NEpPEeMEHHbIX B KaXJOW MOA0OIACTH TO3BOJIAET pelaTh 3aJaud B 0O0JACTAX CIIOXKHOM
reomerpur. [Ipu 3TOM couckaTenb COrjacwuics ¢ TeM, YTO MHOXECTBO 00JlacTel, B KOTOPBIX
NpeUIOKEHHBIH MeTo Oyner paboTarh, orpaHuueHo. TumkuH B.dD. moumHTepecoBancs, Kak
MO’KHO MCHOJIb30BaTh APOOHO-pallMOHANBHBIE (PYHKIIMU JUTsl TPUOIMKEHUS PEHICHUH ¢ TOUKaMHu
BeTBiIeHUs. COoMCKaTeNnb MOSICHUI, YTO M3BECTHBI PE3YJIbTaThl O CTYIIEHUH IOJIOCOB JIPOOHO-
paloHaIbHBIX MPUOIMKEHUH B OKPECTHOCTH TOYKH BETBJIEHUS NMPUOIMKAEMON (YHKIIMH, 3TO
Na€T BO3MOXHOCTH MPHOMMKEHHO OMNpPEEeTUTh IMOJIOKEHHE TOYKU BETBIICHUS, aHAIU3UPYS
MOJIOKEHUSI TIOJIFOCOB, M TMOBBICUTh CKOPOCTh cxomuMocTu. [apanxka B.A. 3amam Bompocsl o
BO3MO)XHOCTH  HCIIOJIb30BAaHUSl  pPE3YyNbTAaTOB  JUCCEPTALlMM s IOCTPOEHHMS  METoJa
CHEKTPAJIbHBIX 3JIEMEHTOB Ha BBITSHYTBHIX 4X-YrOJbHBIX suYelKax WM MapajieNenurenax, o
IPOMCXOXKACHUN TEpPMHUHA «OapUIICHTPUYECKAss WHTEPHOJSAIMOHHAS (OpMylIa» U O TOM, Kak
ObTH 00paboTaHbkl 0cOOEHHOCTH KOA(hduImeHToB OapuiieHTpudeckoi Gopmyssl. CouckaTenb
OOBSICHUJI, YTO HAa YKa3aHHBIX BBITSAHYTHIX SUEHKaX M MPH HAIMYUM Y HHUX OCTPHIX YIJIOB
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IPEUIOKEHHBIM  MeTos paboraTh Oyaer, M NIpUMEHEHHE 371eCh JIPOOHO-palMOHAIBHBIX
OpuOMMKEHUH  MMEeT  CYIIEeCTBEHHYIO  NEPCIEKTHBY, TEpPMHH  «OapHLEHTpHYECKas
MHTEPIOJIANMOHHAs (opMysa» BO3ZHUK, IOCKOJBKY IIPU BBIBOJE 3THX (OPMYI HCIOJIL30BAHO
NpUOJIMKEHUE eWMHUIBI, U JaHHBIA TEPMUH B KOHTEKCTE MOCTPOEHUS JPOOHO-pallMOHAIBHBIX
npuOIMKEHUH BriepBble ObLT wcmonk3oBaH B padore Schneider, Werner. Math. Comp. 1986.
AHaTUTHYECKOE pa3spelieHre OCOOCHHOCTEW, WMEIOIuUXcss B KodpdunueHTtax Gopmyi,
COCTaBUJIO JOBOJBHO OOBEMHYIO TEXHHUYECKYIO DPabOTy, MPOBEAEHHYIO B AMCCEPTALMU IIPH
BBIBOJIC JIEMEHTOB MaTPHII, alITPOKCUMHPYIOILIHUX OMepaTophl UG hepeHIIUPOBAHNUS.

Couckaresb COICPIKATCIIBHO H HOIIpO6HO OTBECTHJI Ha BCE€ BOIIPOCBI W 3aMC4HaHUd,
UMCHOIHUECS B IHCBMCHHBIX OT3BIBAX, 4 TaKXC INOCTYIIUBIOIUE OT YYaCTHHUKOB 3acCCIaHMs.
HpI/IHHI/IHI/IaIIBHLIX KPUTHYCCKUX 3aMeYaHuil 1o JUCCEepTallui BBICKAa3aHO HC OBLIO.

[Tomsomst wrorm  obcyxnmenuss auccepranuu, b.H. UYeTBepymkuH IOXYEPKHYI
TIEPCIEKTHBHOCTD AUCCEPTAMOHHON pabOTHI M BEICOKYIO HAYYHYIO KBATM(DUKAIINIO COMCKATEI.

Ha 3acemanmm 10 ampens 2025 r. OUCCEpTallMOHHBIA COBET NPHHSAJ pelIeHHe
3a pa3paboTKy TEOPETUYECKUX TIOJNIOKEHUHM [UIs MOJEIUPOBAHUS TEYECHUH IIOJIMMEPHON
KUJIKOCTH, B  YaCTHOCTH, IIOJIYYEHUS  YCJIOBHH  yCTOHYMBOCTH TakKUX  TEYEHUH,
¥ JUTS aHaJIM3a BOJTHOBOM KMHETHKH B (PU3HYECKHUX CHCTEMAX, YTO MOXKHO KBAIU(HUIUPOBATE KaK
Hay4yHOE JIOCTIIKEHHWE, HMeEIolee OOJbIIoe 3HAYeHHWE JUIs DPa3sBUTHS MHOTHMX Hay4HBIX
JUCIUIUIAH, Tpucyauth CemucanoBy bopucy BragumupoBHdy ydeHyIO CTENEHb JOKTOpa
(GHU3UKO-MaTeMaTUYECKUX HayK.

[Tpx mpoBeleHUM TaWHOTO TOJOCOBAHMS IUCCEPTAIMOHHBIA COBET B KoiumdecTBe 19
YeJIOBeK, U3 HHUX 6 JIOKTOPOB HAyK IO CIEHUAJIBHOCTH paccMaTpUBaeMOM JMCCepTalid,
yYaCTBOBABIINX B 3aCEIaHUU, U3 24 UeJIOBEK, BXOJIIUX B COCTAB COBETA, IIPOr0JI0OCOBATIH: 32
17, mpoTHB - HET, HEACUCTBUTENBHBIX OIOJIETCHEN 2.
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10 anpens 2025 roza.
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