JAK/IIOYEHUE JUCCEPTAIIMOHHOI'O COBETA 73.2.012.03 HA
BA3E TAJZKHKCKOI'O HAIIMOHAJIBHOT'O YHUBEPCHUTETA 11O
JTUCCEPTAIIIY KOHCTAHTUHOBOM TYHAAPHI IIETPOBHBI HA
COUCKAHUE YUEHOM CTENEHU KAHJIUJIATA ®U3UKO-
MATEMATHYECKHX HAYK 11O CIIEHUAJIBHOCTH 1.1.2.
JNOOEPEHIITUAJIBHBIE YPABHEHUS U MATEMATHYECKAS
OU3HUKA

AttectanuonHoe nemo Ne
Pemenune nuccepraumonHsoro cosera ot 27.05.2025 r., mpotokoa Ne 3

O npucyxnenun KoncrantuHoBo#t Tylaape IlerpoBHe, rpaxnaHke
Poccuiickoit Penepaiuy, y4€HOH CTelneHHM KaHAMJATa (DU3MKO-MaTeMaTHUeCKHX
Hayk 1no crneudansHoctd 1.1.2.  duddepeHunanbHple  ypaBHEHUS H
MarteMaTnieckas Qpu3nka.

Huccepranuss  Koncrantunosoit  Tyitaapel  IletpoBHel Ha  Temy
«Bapuanmonnas 3amava Jupuxie JUIS  BBIPOXKTAIOIIMXCHA  SJUIMIITHYECKHX
OIIepaToOpoOB, MOPOKAEHHBIX HexoapuufﬂBHBIMH dbopMami» IO CIHEeHHANIbHOCTH
1.1.2. Inddepernumanbuble ypaBHEHUS U MaTeMaTHyeckasi GU3UKA MPUHSTA K
zamuTe 18.03.2025 r. (mpoTokon Ne2) nuccepraumonusiM coBeTom 73.2.012.03,
co3maHHbIM Ha Oase TamKMKCKOro HalLMOHAJIBHOTO yHHBepcHuTera (734025,
Pecnyomuka Tamxuxucran, r. Hdymanbe, yn. Byau-Xucopax, xopryc 17,
aynutopus 216 (ITpuxasz MunoO6prayku Poccun Ne1203/uk ot 12 oxTabps 2022
r.).

Couckarenr Koncrantunosa Tyiaapa ITerposHa, 1977 rona poxueHus, B
2000 r. oxoHumna mporpamMMmy Maructpatypsl ['OY  BIIO  «SIkyTckwii
rocyaapcTBeHHBI yHHMBepcuTeT uMeHHM M.K. AMMocoBa» IO clenHalbHOCTH
«Marematuka» (aumaom ABM 0044728). B 2004 r. oKoHYMIA 3a0YHYIO
acnupaHTypy MHCTUTyTa MaTeMaTHKH H HH(bopMaTHKH ['OY BIIO «xyTckuit

rocynapcrseHHbI  yHuBepcuTeT uM. M.K. Ammocosa» (werHE PIAOY BO



«CeBepo-BocTounslil denepansueiii yuuBepcuter umend M.K. AMMmocoBa») mo
cnenuansHoctu 01.01.02 — Iuddepennuansusle ypaBHeHusA. B HacTosiiee Bpems
paGoraer B  IlonurexmuueckoM  uHcTHTYTe  (bminane)  ¢eaepaibHOro
roCyJ1lapCTBEHHOTO aBTOHOMHOTO o6pa3013aTe‘m>Horo YYPEXIOEHUsI BBICIIETO
obpasoBanust  «CeBepo-BocTouHblii  (eiepanbHBIi  YHUBEPCUTET  MMEHH
M.K. AMmocoBa» B . MUpHOM B IODKHOCTH CTaplLIero npenojgaBaTens Kadeapsl
«DyHaaMeHTanbHas U MPUKIIaqHas MaTeMaTHKaY. ‘

Huccepranus BbInonHeHa Ha Kadenpe «DyHuameHTanbHas W MIPUKIATHAS
Matematuka» IlomurexHumdeckoro  wuHctutyta (Qumuana) — demepansHOro
rOCyIapCTBEHHOIO aBTOHOMHOI'O 00pa30BaTeNbHOTO YYPEXKIEHHS BBICIIETO
obpazoBanusi  «CeBepo-BocTouHBINH  (enepanbHBIi  YHHBEPCUTET  MMEHM
M.K. AMmMocoBa» B r. MupHoM.

Hayunble pykoBoaHTE/IN:
l'apoes Maxmaapaxum I'adypoBuu — mokrop ¢GH3MKO-MaTeMaTHYeCKHX HAyK,
3apefyromvii  Kadempoit «DyHmaMeHTanbHAas W IPUKIAAHAS MaTeMaTHKa»
[Tonurexnuueckoro uHcTuTyTa (dmnuana) PIAOY BO «Cesepo-BocTounslit
denepanpuelit ynusepcuter umenu M.K. AMmocosa» B r. MupHOM.
Hcxoxo Cyaaiimon AGyHacpoBHY — djeH-KOppecnoHAeHT HalmoHansHOM
Axanemun Hayk Tamkukucraa, JOKTOp (GH3HMKO-MAaTeMaTHYECKHX HAyK,
npocdeccop, 3aBeyIOIIUIl OTAEIOM TeOPUH QYHKIHUH ¥ (YHKIIMOHAILHOTO aHATH34
Mucruryra matematku uMm. A. JDkypaeBa HarmonaneHOM AkameMuu Hayk
Tamxukucrana.

Oduunanbubie ONMOHEHTDI:

1. IIstkoB Cepreii I'puropbeBuy — 10KTOp (QU3UKO-MaTEMAaTHYECKHX HaYK,
npodeccop MrixenepHoit mxonsl i posbix TexHonoruit ®IBOY BO «IOropckuit
roCylapCTBEHHBIH YHUBEPCUTETY.

2. Cadapos [I:xymaboii — HOKTOp (H3UKO-MATEMAaTHYECKHUX HAyK, IOLEHT,
npodeccop Kadeapbl MaTEMaTHYECKOTO aHaIu3a U AUdepeHIMANLHEIX YpaBHEH A

['OV «boxrapckuii rocynapcTBeHHEIN yHHBepeuTeT uM. Hocupa Xycpasay, namu

IIOJIOXKHTEIBHBIE OT3BIBEI HA AHCCEPTALHIO.



Beaymas opranuzauust — ®I'BOY BO «UensaOuHcku rocynapcTBeHHBIH
YHUBEPCHUTET)», B CBOEM IOJIOXKHUTEIBHOM OT3bIBE, oanucanHoM B.E. @enopossm
—  JOKTOpOM (DH3UKO-MaTeMaTHYeCKHX HayK, IpodeccopoM, 3aBeIyIOIuM
kadempoit Marematudeckoro anammsa OIBOY BO UYenlV, ykasama, 4TO
nuccepTanuonHas padora Koncrantunosoii T.I1 «BapuaunonHas 3aaa4a Jupuxie
TULS BBIPOXKJAIOIIMAXCS 3JUTATITUYECKUX OTIepaTopOB, TIOPO’KIEHHBIX
HEKOIPLUTUBHBIMHU dhopmamu» SIBIISIETCS 3aKOHYEHHOW - Hay4HO-
KkBaTMUKAMOHHON paboTOMH, B KOTOPOH IOJTy4eHbI HOBBIC PE3YJIbTaThl, BHOCAIIME
BKIaH B Teopuio auddepeHIManbHeX ypaBHeHui. JluccepranuoHHas paboTa
COOTBETCTBYET KPHUTEpUsIM ITyHKTOB 9-14 TlomoxkeHUs! O MPHUCYKACHHH YYEHBIX
cremneHeil oT 24 centsops 2013 roma Ne842. ABTop auccepraunu KoHCTaHTHHOBA
T.IL, 3acayXuBaeT TNpPUCYKIEHWS YyYEHOW CTeNeHH KaHAWAaTa (QHU3HKO-
MaTeMaTHYeCcKUX HayK 1o crenuansaocTtd 1.1.2. Jlubdeperunanbable ypaBHEHIA
U MaTeMaTh4ecKas Gu3uKa.

Couckarens umeer 11 omy6IrKoBaHHBIX paboT 110 TEME JUCCEPTAINHI, U3 HUX
6 paboT Omy0IMKOBaHbI B PEIIEH3UPYEMBIX HAyYHBIX H3/IaHUAX.

~ HauGoJiee 3HaUHMBble Hay4Hble paboThI IO TeMe JHCCePTALMH:

1. Tamoes M.I"., Koncrantudosa T.II. O pa3pemMMoCTH BapHallMOHHON
3ajaun Jl¥puxjie OIS OJHOrO Kiacca BBIPOXKIAIOUIMXCS — JIUIMNTHYECKHX
onepaTopos // Matemaruueckue 3amerku CBOY. —2014. - T. 21. —Ne 2. - C. 8-21.

2. UcxokoB C.A., amoes M.I'., Koncranturosa T.II. Bapuanmonnas
3agaya Jlupuxyie A0S BBIPOXKAAIOMIMXCS — JJUIMITHYECKUX — ONEepaTopoB,
TIOPOYXIEHHBIX HEKOIPLUUTHBHBIME (popmam // Jloknmazel Axanemun Hayk. — 2015.
—T.462.—Ne 1. - C. 7-10. (Web of Science, Scopus).

3. Koncrautunosa T.II. OnHoponnas BapuallMOHHas 3ajada Tupuxie
CBS3aHHAs C HEKOIPLMTHBHOM (GopMmoii, Mianmue Kod3(GGOHIMEHTE KOTOpPOU
IpUHA[UIe)KaT JieGeroBbiM mpocTpanctBaM // VI3Bectust AxajemMuu Hayk
Pecniy6muku Tamxukucrad. Otaenenue (QU3MKO-MaTeMaTHYECKUX, XUMHYECKHUX,

reoJIOTHUeCKUX U TeXHUYecKuX Hayk. —2015. — Ne 3(160). — C. 15-23.



4. Koncrantunosa T.II. OueHka pe3onbBeHTHl U CIIEKTpalbHBIE CBOHCTBA
OJIHOTO KIlacca BBIPOXKIAIOLIUXCS JUIMNTHUYECKUX OINEPaToOpOB B OrpaHHUYEHHOM
obnactu // Marematuueckue 3ametk CBOVY. — 2019. — T. 26. — Ne 4, — C. 37-50.
(Scopus).

5. T'agoes M.I'., Koncrantunosa T.I1. Bapuanwonnas 3amaga {upuxie c
HEOJHOPOHBIMU I'PAHUYHBIMU YCIOBUSMH JUISL BBEIPOXKIAIOUIUXCA SUTHITHYECKHX
oneparopos // Matemaruueckue 3ametkd CBOY, —2022. —T. 29. —Ne 2. — C. 3-18.
(Scopus).

6. Koncrantunosa T.I1. O conpsbkeHHBIX omeparopax A OJHOIO Kiacca
BBIPOXK/IAIOIIMXCs JJTMITUIECKUX OIepaToOpOB, OPOIKAEHHBIX HEKOIPIIUTHBHEIMH
dopmamu // Joxnansr HannonansHo# Akanemuu Hayk Tamkukucrada. — 2024, —T.
67.— Ne 7-8. — C. 358-363.

B paborax, omy611uKoBaHHBIX B COABTOPCTBE C HAYYHBIMH PYKOBOIUTEISIMH
M.I'. T'anoeBbm 1 C.A. VIcXOKOBBIM, COaBTOpPaM MPUHAJIEKUT IIOCTAHOBKA 33134
1 BBIOOP METO/a 10Ka3aTeNIbCTBA MOTyYeHHBIX Pe3yIbTaToB.

JomonHuTeIbHEIE OT3BIBBI HA JHCCEPTAIHIO B aBTOpedepaT He MOCTymaa.

Bei6op oduimanbHbIX ONIOHEHTOB 00OCHOBBIBACTCS MX KBanH(DUKaLUeH
KOMIIETEHTHOCTBIO B COOTBETCTBYIOLIEH OTPaciy HayKH, HATUYHeM IyOIHKaIHii B
COOTBETCTBYIOIIEH chepe uccaeToBaHHs.

Beibop Benymel opranusanuu o0ycloBlIeH TeM, 9TO coTpyaHukd ®I'BOY
BO UYenl'V s#BnaAloTcs NpH3HAHHBIMU CIELHATMCTaMH B OOJACTH TEOpPHH
nudepeHManbHbIX YpaBHEHHH W HMMEIOT INHPOKO W3BECTHBIE JOCTIDKEHHS B
001acTAX HayKH, B TOM 4HCIIe U IO TEMe AUCCEPTALUH, ¥ CIIOCOOHEI 0OBEKTHBHO
OLIEHUTh Hay4HYIO H MPAKTHYECKYIO LIEHHOCTh AUCCEPTALIMOHHOTO HCCIIEIOBAHUS.

JIMccepTallMOHHBIA COBET OTMedaeT, YTO HAa OCHOBAHMH BBHINOIHEHHEBIX
COHCKaTeJIeM UCCJIeJOBaHMIA:

PazpaGoTana HOBas TeXHMKa [OKAa3aTeJbCTBA CYILECTBOBAHHA DEIICHHS
TPAHMYHBIX ~ 3ala4 AN BBIPOXKAAIOMIMXCHA  DJUIMNITHYECKUX  YpaBHEHHI,
COOTBETCTBYIOIIME OIEPATOPbl KOTOPBIX, ACCOLMHUPOBAHBI C HEKOAPIHTUBHBIMH

IIOJIyTOPAIMHEUHBIMH (hOpMaMHU;



npeiosKeH HOBBIH IOAXOA K JIOKa3aTesJbCTBY aHajlora HepaBeHCTBA
I'opavHra g1 SJUIMINTHYECKHMX ONEpaTopoB B OrpaHMYEHHOM o0lacTh co
CTETIEHHBIM BBIPOK/I€HHUEM BIOJb BCeH TPaHUIIBI 00JIACTH.

AOKA3aHA TEOpeMa O JUCKPETHOCTH CIEKTpa IIMPOKOro  Kjacca
BRIPOJKIAIOIIMXCA  3JUIMIITUYECKHX ONEpaTopoB B OrpaHMYEHHOH 0ONacTH,
MOPOXKAEHHBIX C TIOMOIIBID HEKOIPLUTUBHBIX IOJYTOPATHHEHHBIX GOpM C
CYMMHPYEMBIMH MIIAALIAMH KO3QdULIHeHTaMH;

BBeJICHbI HOBBIE€ KJIACCHl BBIPOXKIAIOIIUXCS DJJUTHIITUYECKHX OIEpaTOpOB
BBICIIETO  TIOPSJIKA, AaCCOIMMPOBAHHBIX C IOJYTOPAJMHEHHBIMH HHTETPO-
nuddepeH1HaTbHEIMA (OpPMaMH, KOTOpble MOTYT He YIOBJIETBOPSATH YCIOBHIO
KO3PLUTUBHOCTH.

Teopernyeckas 3HaYUMMOCTD HcciIeJOBaHUS 000CHOBaHA TEM, YTO:

AOKa3aHbl  HOBBIE IIPEJCTABICHUS  PE30JIbBEHTHI  BBIPOXKIAIOIIHXCS
JJUTMNITUYECKUX  ONEPATOPOB B OrpaHMYEHHOM OONAacTH CO  CTEIEHHEIM
BBIPOXKIACHUEM Ha IPaHHIIE C CYMMHPYEMBIMH MIIAIIIMMU KO3 dHIIMEeHTaMH B
Cllyyae, KOrJa COOTBETCTBYIOIME I10JyTOpaluHeiHble (OPMBI MOTIYT He
YAOBIETBOPATH YCIOBHIO KOPLIUTUBHOCTH;

HCCJIeI0BAHA  pa3spelllMMOCTh  BapMallMOHHON  3amaun  Jupuxie c
OTHOPOIHBIMH M HEOHOPOJHBIMU IPAHUYHBIMH YCIIOBUSIMH JUIS BBIPOXKIAIOIIHXCS
QIUTMIITHYECKUX OIEepaTopoB B OrPaHHMYEHHOH 00JacTh ¢ CyMMHpPYeMBIMU
MIAMIKMK  KO3(GQUIMEeHTaMH B Cllydae, KOra MOJIyTOPATHHEHHBIE (OPMBI,
COOTBETCTBYIOIIME OJIUIMIITHYECKAM OIepaTopaM, MOTYT HE€ YIOBJIETBOPATH
YCIIOBHIO KOSPIUTHBHOCTH;

YCTAHOBJIEHA OIEHKa pocTa (YHKIUM pachlpelelieHuss CcOOCTBEHHBIX
3HaYEeHUH MIMPOKOTO Kiacca BBIPOXKIAIOUIUXCS JIUIANTHYECKHX OIEPATOPOB B
OrpaHMYEHHOH  00JacTH, MOPOXKAEHHBIX C  IIOMOLIBI0  HEKO3PLUTHUBHAIX
TIOJIy TOPAJIMHEHHBIX GOPM € CyMMHMPYEMBIMU MIIAAIIAMH KO3(DPUIIMEHTAMH;

M3J10/KeHbI I10JIHbIC JI0KAa3aTe/IbCTBA BCEX TEOPEM, JIEMM H CIIECTBHI;

3HauycHUe [IOJTy4€HHBIX COHCKaTeJIEM PE3YJIbTAaTOB HCCICNOBAaHUA IJIsA

IIPAaKTHKH MOATBEPXKIOAECTCA TEM, YTO:



co3JaHa CUCTeMa IIPAaKTUYECKHX pPEKOMEHIAlUN II0 HCCIEI0BAHUIO
CIIEKTpPaJbHBIX  CBOMCTB  JJUIMNTUYECKUX  OIEPaTOpPOB,  ITOPOXKIEHHBIX
HEKO3PILUTHBHBIMHU 1Oy TOPATMHEUHBIMH (opMamu;

npejacraBjieH aJrOpUTM MPEACTABICHUSI PE30JIBBEHTHl JJUIMITHYECKOIO
orepaTopa, MOpOXKAEHHOIO0 HEKOIPIMTUBHOMN IMONyTOpalvHERHON GopMoid, depes
KOMITO3ULIMIO OOpaTHOTO CaMOCOIPSDKEHHOIO oOIeparopa X OTpaHU4YEHHOIO

oneparopa, 3aBUCALIETO OT IMapaMeTpa.

Ornenka JOCTOBEPHOCTH pe3y/IbTaTOB UCCIIEIOBAHUS BBISIBUIIA:

TeopHsi IIOCTPOEHa Ha W3BECTHBIX (aKTaX U3 COBPEMEHHOU TEeOpUHU
YpPaBHEHHIl B YacTHBIX IIPOM3BOJAHBIX, TEOPUU HOPMHUPOBAHHBIX IPOCTPAHCTB
i pepeHrpyeMbIX QyHKIIMM MHOTHX BEIIeCTBEHHBIX IIEPEMEHHBIX, COTIaCyeTCs
¢ onyOJIMKOBAaHHBIMH Pe3yJIbTaTaMH JPYTUX aBTOPOB IO TEME IUCCEPTALUY;

ujaest 6azupyercsi Ha OCHOBe 00001LeHUS ¥ TPUMEHEHUs IIEPeI0BOT0 OIbITa
UCCIIEOBAaHUs  pa3pellMMOCTHM  KpaeBbIX 3aJad [  BBIPOXKIAIOIINXCS
3JUTUIITUYECKUX YPABHEHUH;

HCI0/Ib30BAHbI COBPEMEHHBIE METOIbI QYHKIIMOHAIIBHOTO aHaJIU3a, TEOPUU
GYHKIMM U TEOpUN KpaeBbIX 3aa4y JUIsl ypaBHEHUM B YaCTHBIX IPOU3BOIHBIX;

yCTaHOBJIeHbI HOBBIE BECOBbIE HHTETpalbHble HEPABEHCTBA, KOTOPhle MOTYT
UMETh JaJbHEUIIIHe IPUIOKEHHSI B TEOPUHU BBIPOXKAAIOLIXCS AU hepeHIHaTEHBIX
YPaBHEHHUI.

JIn4nblil BKJIAA cOMCKATeJsl COCTOMT B TOM, YTO OCHOBHBIE pPe€3yJIbTaThl
JUCCEePTAllMOHHON paboThl MOJIY4YeHBl COUCKATENIEeM JIMYHO, IOJ PYKOBOJICTBOM
Hay4yHBIX  pyKoBojutTened.  JloCTOBEPHOCTH  IIOJNy4EHHBIX  PE3yJIbTaTOB
obecrequBaeTcsi TeM, YTO BCE OHH OITyOJIMKOBaHbI B PELEH3UPYEMBIX XKypHaax.

Pesynpratel quccepTranuu MOTyT OBITH UCIIOJIB30BaHBI PU Pa3BUTHU Teopﬁu
BapUAallMOHHBIX 3afad JJig BBIPOXKAAIOMIMXCS - JJUIMINTUYECKUX OIEepaTopoB
BBICOKOI'O  IIOpsiiKa,  I[OPOXAEHHBIX C  IIOMOLIBIO  HEKO3PLUTUBHBIX
IOy TOpaJTMHEHHBIX (dopM, a TaKKe P UCCIENOBAaHUU CIEKTPAIBHBIX CBOWCTB

TaKHUX OII€paTOPOB.






