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KHUPHUII (pancada noxkropu (PhD) nuccepranusicu aHHOTALUSICH)

Juccepranus MaB3yCHHHMHI 10/13ap0Juru Ba 3apyparu. JKaxoH Mukécuaa
3aMOHAaBUI MaTeMATHKAHMHT KYyIUla0d coxanmapujga oiaud OopuinaérraH axkcapusr
WIMMA Ba aMalui TaJAKUKOTJIap, MW3JIaHUIUIapAa TeOpaHyBUYaH HMHTErpaiap,
@ypbeHUHI HUHTErpajl oIlepaTopiiapy Ba TeOpaHyBUaH HMHTETpasl oIlepaTopiiap
KEHI' KYJUIaHWIMOKJa. ByryHru kKyHaa TeOpaHyBUaH HMHTETPAUIAPHUHT MYXUM
cuHapugan 6upu OYNIraH CHIUIMK cUpTiapAa (TUHepcupT OYJIUINM IIapT 3Mac)
My>Kaccamiamral yma4osiap @ypee aaMalITHPULUIAPUHU Oaxojam — Kyriad
coxajapiard TaAKUKOTIAPHUHT HSHT Ky YPraHuWiaa€IraH acoCud Macajiacu
xucoOmanagu. byHnaH Tamkapu, rUnepcupTiapia My)KaccamjalliraH YI4oBiap
@dyppe aIMAIITUPUIIMHUHT YEKCU3Jard Xapaktepu Oy Tunepcupmiap Ouian
aHuKyIaHrad CTeNH MakcuMall OINEpPaTOPJIAPUHHMHT YEeTAPAAHTaHIUK KYpCaTKU4YU
OwiaH OOFJMKJIMK Macajacura JIoup TaJKUKOTJIApHU 0JIM0 OOpuIll OYTYHIH KyH/Ia
TrapMOHUK aHAJIM3HUHT MYXHUM Basudaiapugan oupu 6yambd KoJIMOoKIa.

XO03Upru KyHJa JKaxOH MHUKECHIAa MaTeMaTUK  AHAJIM3HUHT DJHI TE3
pPUBOXXJIAHAETTaH COXAlapuAaH OWPH MaxXCyCIMKJIAap Ha3apusCH Ba TapMOHHUK
aHaJln3ra ajoxujaa 3bTUOOp KapaTWiIMOKIa. by Macananmap 3aMoHaBU rapMOHHUK
AQHAIM3HUHT MCTUKOOJUIM MYHanmunuiapu OwiaH OofjaHraH OYinO, MaTreMaTuk
¢u3rMKka, aHAIUTUK COHJIAD HA3apHWsICH, THUJIPOJUHAMHKAHUHI MaTeMaTHK
Mojelapuia KeHr TatOoukimapura odra. XycycaH, ®epma cuptiapuaa
My>kaccamuiamral yiadosiaap @ypbe anMamTupuiinHuHr - Oaxosapu Ipénunrep
OMEPATOPUHHUHT JIHUCKPET CIEKTPHU XaKHUJa MAbIyMOT OJUII MMKOHUHU Oepaju.
ByHaaHn Tamkapu, CYHAMPYBYM KYNalTyBUura sra TeOpaHyBYaH MHTErpAJIAPHUHT
YEKCU3JIMKIArl ACUMNTOTUKACUHU TAJKWK KWW, Y4 VYIYOBIM (Da30HUHT Xed
Oynmaranaa OuTTa 60U STPUIUTH HOJIIAH (papkiu Oynran cuptiapu yuyH Corru-
CreiiH MacaaCUHM TaJAKUK KWIWII Ha3apuil, Iy OujaH Oupra, amanuil skuxaTaad
XaM MyXHM MJIMHUI TaJKUKOTIapAaH XUcoOIaHaIu.

Cyurru wwmiapga Mamiiakatumusna GyHaamMeHTan (paHgapHUHT UMUK Ba
amanuii TaaOukiapra sra Oynaran pon3apd MyHamunuiapura >bTHOOp sHaAIA
Ky4auTUpWIAY, XYCyCaH, MaMJIaKaTUMHU3 OJUMJapd TOMOHHUJAH TapMOHMK
aHAJM3HW YpraHWiura ajoxuaa IbTHOOp KapaTWiaMOKiaa. KymnruHa maTeMaThk
¢u3zuka MacalajJapuHU €UUINJAa  MaKCUMall oOmeparopjiap Ba CYHIUPYBYH
KynmantyBuwii  ynuoB  @Dyppe  anMamITHpuIIapaaH doitnananunagm.
«DyHKIMOHAI aHaJIu3, MAaTeEMATHK (DU3MKa Ba CTATUCTHK (usuka»' GpanmapuHuHr
YCTyBOp HVHanmuuuiapu Oyiimdya Xxajakapo CcTaHAapT/ap Japaxkacuaa WIMUN
TaJKUKOTIIAp 0J1O Oopuill MaTeMaTuKa (PaHUHUHT acocuil Bazudanapu Ba Gpaoausr
Wynamumapu 3ti0O OenrwiaHaud. byHoail  TagKUKOTJIAPHUHT  HATUKACUHU
TabMUHJIAIIA UXTUEPUM AHAIUTUK CHUPTIAD YYYH CYHIAMPYBUM KYNAWTYBUWIU
YI4OBHUHT Pypbe aIMAIITUPUIIN KaMAUUIIMHUHT ontuMauiry xakunara C./.
Corru Ba .M. CreliH MacanaiapvHy YypraHuil MyXyUM axaMusiTra ara.

' V36ekucron Pecniyonukacu Basupiap maxkamacu 2017 iun 18 maiinaru «Y36exucron Pecny6nukacu
Dannap akaJeMUACHHHUHT SHTUAAH TAIKWI 3TWITaH WIMHHA TaIKUKOT Myaccacanapy (GaoIusITHHH
TaITKII ATHII TYFPUCUAANTH 292-COHIIA KapOPH.



V36exkucron Peciyommukacu  Ilpesupenturuar 2019 #un 9 wronmaru
«Marematuka TabIMMU Ba (aHJIAPUHU SHAJA PUBOKJIAHTUPUILHU JaBIAT
TOMOHHIAH KyJUIab-KyBBaTIalll, IIYHUHIACK, Y30ekucTon PecryGmukacu danap
akagemusicniHuHr B.M.  PomaHoBckuii Homuparu Marematuka HHCTUTYTHU
daonmusITHHN TyOAaH TaKOMWUIAIITUPUIL Yopa-Tagoupiapu tyrpucunanstu I1K-
4387-connmn Kapopu, 2018 #iun 20 urongaru «PaH Ba OJIUN TabJIUM COXACH
XOIMMIIADUHUHT MEXHAT XaKu MUKIOPHUHH sHaJa OLIWPHUII, WIMHUN Ba WIMHM-
TEXHUK (DAOJUAT HaTHXKaJapH KOPUH STUJIIMIIMHU JaBJIaT TOMOHHIAH KYiiab-
KyBBaTJiall yopa-ragoupnapu Tyrpucuaanru [1K-3876-connu Kapopu, 2018 iiun 29
Magarn  «MKTUMOMM-UKTUCOINNM COXaJa WIMHUU-TAJIKAUKOT HWHCTUTYTIIAPH
GaonuATHHN TaKOMWJUIAIITUPHIL dYopa-Tagoupnapu Tyrpucugantu [1K-3752-
comnmn Kapopu, 2020 #un 2 maptoarm «2017—2021-iumnapaa V36ekncron
PecnyOnMkacuHu  pUBOMIIAHTUPUIIHUHT O€IlITa YCTyBOp WyHanumu Oyiinya
xapakatinap crparerusicuHu «MinMm, wmabpudar Ba pakamid UKTUCOAUETHU
PUBOXKJIAHTUPUII WHJIN»/1A amaira OIIMPHUINTa OUJl AaBJaT 1acTypu TYFpPUCUIA»TU
[1D-5953-connu PapmMonn xamaa Ma3Kyp (HaoiausTra TEruiy 00IIKa HOPMATUB-
XYKYKUH XyXoKaTiapja OelrujaHraH BasuQalapHd aMalira OIIMpHUIIa Yoy
JIYccepTalys TAAKUKOTH MyalsiH apa)xana Xu3MaT KAJIaIu.

TaaKUKOTHUHT pecny0/mnka (¢an Ba TEeXHOJIOTUsJIapH
PUBOAJIAHUIIMHUHT YCTYBOP HMyHAJMILIAPUra MOCJAMIu. Ma3Kyp TaaKUKOT
pecniyonrka (aH Ba TEXHOJIOTHsUIap puBOXJIaHUIIMHUHT [V. «Maremaruka,
MEXaHUKa Ba HHPOpPMaTHKa» YCTYBOp UYHAIMIIN Aoupacuaa Oa)kapuiraH.

MyaMMOHMHI YPraHwJraljiMk jJapazkacu. busra MabiaymMKu, HOMaH(pUA
cUTMK GUHUT (YHKIUS OPKAJIM KUPUTHITaH ypradanam A,g(x) omeparopu t
Mycbar mapamerpra OofiuK Oynu0, t mapaMeTp HOJra MHTHITaHJa OepuiraH
GyHKUMS  Y3JIyKCH3 (PYHKUIUATA MHTWIAIU. AMMO UHTErpajulaHyBud (QyHKLMsIIAP
YayH tl—i>To A;g(x) TUMUTHUHT MaBXYUIUTH Myppakad MyamMmo XucoOJaHaIu.

®azonunr gespmu 6apua  x € R™! mykramapuma TUMUTHHHT MaBKyUIMTHHU
ucOoTIall Y9yH MakcuMal oneparopaan (hoigananuil xKyaaa Kyiaiaup. Mapkasu
HOJI HyKTaja Oynran Oupnuk cdepa OpKajlu aHUKJIAHTaH MakKCHMall oleparopra
CreliHHUHT cheprK MaKcHUMal omneparopu neiunnaau. by kadu onepatopnap 1976
nunga M.M. Creiin Ba 1986 ftmnna k. Bypren kabu oaumiap TOMOHHJIaH TaIKUK
KWIMHrad. byHpai yprayanam Ba MakKCUMaJI OIEpaTtopiiap TYJKWH TapKaJauil
TeHrnamacu yuyH Komum macanacuuu MurmnyBur (yHKUUsIap CUHPUAA €4HIIaa
kymnanunanad. Aaukporn R3 ¢asona, Komm MacanacMHUHT yMyMJIaIUraH eduMU
Kyhunarnda ypradanam omnepatopu u(x,t): = tA,g(x) opkaimm udogananamm,
oynna A;g - g OQyHkuusHUHT cepagaru ““YpTa KMMaTH’, aHUKPOFU ypTa
KUMMAT ONIEPATOPUHUHT g Aaru KMMMaTH.

Tabuuit caBon Tyrunaau: Kolm macallaCHHMHI €4MMH Y4YyH OOLIaHFAY
miapTra OOFJIMK anpuop 0axo OJIUII MyMKUHMU?

by 6axo yu ymuonu EBknua ¢azocupga CTedHHMHr cepuk Makcuman
OMEpPATOPUHUHT YerapalaHraHIurd MyaMMOCH OWJIaH y3BHUM OOFIHUK.

Makcuman onepaTtopiiapHUHI 0axOCH TMIEPCUPTAA aHUKJIAHTaH YIYOBHHUHT
®dypoe anmartupuim Ounad 0ornauk. 1982 iinnna A. ['punnud ToMoHUAaH YI4oB
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®dypbe anMaMTHPUIIMHIAT KaMalui TapTuOu Omian Makcuman GyHKIusHUHT LP
dazogaru MUFHIIyBYaAHIMK KypcaTkuun p (OyHH OM3 Makcumas ONepaTOPHUHT
YerapajaHraH KypcaTKMum e aTaiMu3) opacuaard GOFIAHWII TOMMITaH. YIIdoB
dypbe aIMaITHPUIIMHUHT KaMaWWIl TapTUOM Ba  MaKCHMal OINEpPaTOPHUHT
YyerapajaHTaHJIMK KypcaTKuuu ypracuparu Oormanwm Xakuga WM.M. CtelHHHHT
runore3acu MaBxkyna. CoOOOJICBHUHI KOMIAIIMII XaKuJaru TeopeMacura
acocnanran ycynuu kymnam 3apypustd Tydaitmu C.J[.Corru Ba U.M.Creiln
CYHAMPYBUM KYNaUTyBUMIM TeOpaHyBYaH WHTErpaiHM KuputraH. bynma [Maycc
ATPUJIMTUHUHT Japakacu CYHIUPYBUM KYMaWTyBYu cudaTha UIITHPOK ITAJH.
N.M. Creiin Ba C.JI. Corrm [I'aycc SrpuIMIMHUHI Japa)xacu erapiinya Karra
Oynranma moc TeOpaHyBYaH MHTETPAIHUHT KaMaWUIIM ONTUMaT OYIUIINHU
ucOotnarad. ['aycc SrpWJIMTMHUHT  Japakacd KaHYAJIMK  KUYUK OynraHna,
TeOpaHyBUYaH HHTErpaJl KamMaluml TapTUOM onTHUMall OYIMIUIMTH TYFpUCHIA
Tabuunii caBou maitno 6ynanu. by macana C.J[.Corru Ba U.M Creitnnap TOMOHUIaH
Kyvwmirad. [llydra yxmam macana 4eKJIM YM3UKIU TUIIIAard KaBaApUK TUIIEpCUpTIap
yayH M. Kosmunr, C. lucue, I'. Mayuepu, /1. Mromnepnapausar 1990 nunnparu
TaAKUKOTJIApUAAa €YHIIraH, Oup YIYOBIM XOJAa, S’bHU STPU YHU3UKIAP KYIXana
byskuussHUHT rpadguru Oynranga [, O0epnuH Oy MacallaHUHT TYJIHUK €YMMHUHU
oepran. 1985 iunga C.J[.Corru Ba W.M.Creiinnap Tomonuaan ['aycc srpusdru
YEeKCU3 TapTUOIM HOJIra sra OyaMaraHja p HHUHT OMpOp YeKId KUuiiMaTiapuia
Makcumall omnepatop LP na yerapaiaHraHraHJurd ucOoTianrat. by TaakukoTiaapaa
MaKCcUMal OMEPATOPHUHI  YerapajlaHTaHJUTMHU  HMCOOTJIAIHUHT  ACOCHM
BOCUTaNapujaH OUpU CYHIUMPYBUM KYNAWTYyBUMJIM TeOpaHyBUYaH HWHTErpajiap
oynu6, OyHna cyHaupyBud KynmaiTyBum cudartuma [aycc srpuwmmru Kapayiaiu.
[Iynunrgexk 2005 iwwnga WM. A.VMIKpOMOBHMHI TaJKUKOTJIapuaa CYHIUPYBUU
KYTIaWTyBYM TUNEPCUPTHUHT OOII STPUIUKIAPH OPKaJM KUPUTHITAH XaMm[a
TUTNEPCUPTIAPHUHT KEHTPOK CUH(IIapy OujaH OOFJIMK MaKCHUMall OIEepaTOPHUHT
YyerapajiaHraHJIvK IapTiapy OJIMHTaH.

S ¢ R™! runepcupr Gunan GOFNMK OYJIraH MakcHMal ONEpPaTOpHMHr LP
naru 6axocu moc pasuiiga [A(€) — ymuoB @Dypbe aIMaIITUPUIIUHUHT XapaKTePH

ounan 6orimuk. A. 'punmmd tomonuman || — +oo na [(€) = 0(|€]7Y)Ba y > %
Oynran xonma p HUHT p > 1+ % IIAPTHU KAHOATJIAHTHPYBYM KHUMaTIApHIIA
Mg(x) = supesol4sg(x)| - makcuman onepatopuunr LP(R™1)  dasona
yerapanaHranauru ucOotinanrad. [llynnaii Oyncana, A(€§) wHTErpaTHUHT
YSKCUBITUKIATH KaMalHI TapTHON Y < % IIAPTHU KAaHOATIAHTHPTaHla MaKCUMaT

orepatopHUHr LP nma yerapamaHraHIMTH Macallack XaHy3 oYWK KoiMokda. Iy

ca6abmu 1985 itmnga C.J[.Corrm Ba M.M.CTeiiH CYHIUpPYBUM KYNaWTyBUWIH

teopanyBuan unTerpaianu kupurrad C.J1. Corru Ba I.M. Cteiin TOMOHUAaH, arap

["aycc srpunMruHUHT Tapaxkacu q Oynrannga xamaa q = 2n 6ynacaa || = +o0 na
n

CYHOUpYBYM KymaityBumiu  TeOpanyBuaH wuHTerpan  O(|€| z) Ttaptubna
kaMaiinmum uc6ornanrad. bynnan tamkapu |K(x)|~€ € L1(S) (6ynga € > 0) wapr
Oaxapmiica, y xoima p > p(q,€) Oynranma Makcuman oneparopHuHr LP na
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yerapaanranauru kypcatunaau. llIlyHuHraek, ¢ KaH4a KUYMK Ba & KaH4Ya KarTa
coH Oyica p(q, ) myH4Ya KAYUK COH OYJIMIIM Ky3aTHJITaH.

Juccepranus MaB3yCHHHMHI JUCCEPTALMSA 0AKAPWIAETIAH OJIMH TABJIUM
MYacCaCACHHMHI WIMHI—TAAKUKOT HIVIAPH OWJIAH OOFJIMKJIMIH. luccepranus
TagkukoTu Camapkany naBiat yHuBepcuteTUHUHT OT-®4-69 pakamnu «["apMoHUK
aHaIM3, Japa)kajdd TeoOMEeTpHUs Ba YJIAPHUHI MaTEeMaTUK (U3MKa Macajajgapura
tanoukmapu» (Camapkana, 2017-2020 iuinap) MaB3yCUJard WIMHNA TaJIKUKOT
JoMKrXacu Joupacua oakapuira.

TaakKMKOTHUHT MaKcaau y4 ymyoBnu EBkina dazocua aHAIMTUK CUPTIAp
OWJIACMHUHI MablyM Oup cuH(pIapu Ba UXTHUEPUN aHAIMTUK CHUPTIAp Y4YyH
CYHIMPYBYMA KYMAUTYBUMIM  YITYOBHUHI  Dypbe anmMalITUPUIIN KaMaWUII
tapTuOuHUHT ontuMmaiurd Xakuaara C.J[. Corru Ba .M. Crteitn Macanacuau
SUMIIIaH noopar.

TagkukoTHUHT Ba3udaaapu:

y4 yn4oBnu ¢dazona xap Oup HyKracuaa kamuaa OUTTa OOl STPUTUTH HOJIAAaH
bapkau OynAraH aHAIWTUK CHUPTIAP YCTUJArM CYHJIMPYBUM KYNaUTyBUMIIU
YmuoBHUHT Dypbe aIMAIITUPHUIIN YUYH 0aX0 OJIULI;

AHAJINTUK TUIIEPCUPTIIAP OWJIACHM OWJIACH XaMJld TAWWHIIAHTAH AaHAJUTHUK
TUIIEPCUPTIIAP YYYH CYHIAUPYBUHA KYIAUTyBUWIU YIYOBHUHT Dypre
AIMAIITUPUIIN YIYH 0aX0 OJIUIIL;

ya VmuoBnu ¢azoga  UXTUEPUN aAHANUTHK CHUPTIAP YYYH CYHIUPYBUHU
KYTaUTyBYWIM YITHOBHUHT Dyphbe alIMAIITUPUIIH YIYH 0aX0 OJIMIIL

y4 VmuoBnu  dazonard MXTUEPUN aHAIMTHK CUPTIAP YYyH CHUPT VIUOBU
dyppe  aIMAMITUPUINK  KaMaWMIIWHAHT  ONTUMAJUTMTMHA  KadoJIaTIoBYH
KYpCAaTKWU4YHU TOIIMIIL.

TagKUKOTHUHT 00BLEKTH aHAJIUTHUK TUIIEPCUPTIIAP omjacujga
My>KacCaMJIalllTaH CYHAUPYBYM KYMAWTYBUWIN CWIUK CUPT YIYOBH, YITHOBHUHT
dypbe aJIMaMITUPUINM, TEOpaHyBUaH WHTErpajjiap, TUIEPCUPTIAP OpKaAIU
aHUKJIAHTaH MaKCHMMaJl orepaTopiapaaH uoopar.

TagKUKOTHUHT TPeAMETH aHAJIUTUK CHUPTIAP OWJIACUHUHT MabliyM OuUp
cuHiapu Ba Xap OMp HyKTacuja Kamujaa OWTTa OOII STPUIUTH HOJAAH (apKiIu
OynraH TaWlMHJIAHTAH AaHAJIWTUK TUNEPCUPTIap Xamaa y4 Ym4doBiu ¢aszona
UXTUEPUI AHAIIMTUK CUPTIIAP YUYH CYHIUPYBYM KyNAUTYBUMIN YIHOBHUHI Dypbe
AIMAIITUPUIITMHUHT Oaxojapuian noopar.

TaakukoTHUHT ycyuiapu. Tankukor wmwmaa auddepeHmaiaHyBIu
aKCIAHTUPUIILIAD HA3APUACH, AaHATMTUK (QYHKIMUIAp HazapusicH, auddepeHiuan
reOMETPUS Ba aHAJIU3HUHI ACUMIITOTUK YCYJUIapH, IIIYHUHIJEK TAPMOHHUK aHAJIN3
ycyiutapuian (ongaaHuITaH.

TagKUKOTHUHT MJIMUI SHTWIMTY Kyiuaaruiapaad noopar:

y4 Yo4oBiKd (azofa aHaJUTUK CUPTHUHT Xap OMp HyKTacuja Kamuaa OUTTa
oot srpusiury Hostad dapkiu 6ynranna Corru — CTeilH Macanacu e4uiraH;

['aycc HSrpUSIMTUHUHT Jlapa)kacd Y4YyH OJIMHTaH OaxXOHWHT  aHUKJIUTH
KYpCaTWJITaH;



y4 ym4yoBnu ¢azona kamuaa OuTTa OOII STPUINTKd HOJAaH (apkiau OyiraH
aHaIUTUK cupTiiap ownacu yuyH Corru — CTelH Macanacu €4WIraH;

ya Ym4oBiau  (azofard MXTUEPHN aHAJIUTUK CUPTIIAp YYYH CHUPT YIYOBU
dypbe anMaITUPUIITN KaMAMUIIIMHUHT ONTUMAJUTUTUHU Ka(oaaTioBUd KYpcaTKu4
q = 3/2 tonunras;

MaKCUMaJl ONEPATOPHUHI 4YerapajlaHraHJIMK KYpCATKU4YM Ba CYHIUPYBUYU
KYITAUTYBYWIH CUPT yn4oBH Dypbe aaMalITUPUIIN KAMAMUIIUHUHT ONITUMAJUIATH
ypTacuaaru OOFIaHUIIHYA KYPCATyBYH MHUCOJ KEJITUPUIITAH.

TanKUKOTHHHI aMaJ Ml HAaTH:KAJapu y4 YmdoBnu (da3ona UXTUEPHIA
AHAUIUTUK CHUPTJIAD YYYH CYHIWPYBYM KYNAWUTYBUYWIM  YI4OBHUHT  Dypbe
AIMAIITUPUINY ~ KaMaWMIIHUHT ~ ONTUMAJUIMTUHU  KadonatioBun  [aycc
STPUJIMTMHHUHT aHUK KYPCATKWYM TONUiraH Ba Oy HaTuxka CTEMHHUHI TUIEPCUPT
OwiaH OOFfJaHTaH MaKCHUMaj OIEPATOPUHUHT YerapaJlaHTaHINK KYpCaTKUYUHU
aHUKJIAI/Ia KYJUTAHWIITaH.

TagKuKOT HATHKATAPUHUHT HITOHYJIMJIMIH MaTEMAaTUK MYJIOXa3aJIapHUHT
KaThuil MCOOTJIAHTAaHIUTH Xamja JuddepeHnnanIaHyBud —aKCIaHTHPUIILIAP,
aHANMUTHUK (QYHKUMSIIAp Hazapusicu, tuddepeHnuan reoMeTpusi, FapMOHHUK aHaJIN3
Ba MAaT€MATHUK aHAIM3HUHT yCyJIapuaaH (oijaiaHWIraHIuru Ouiad acoCaaHTaH.

TagKUKOT HATHKAJIAPMHUHI WIMHI Ba aMajJiMid axaMMSATH. TaJKuKOT
HATWKAJIAPUHUHT WIMUN aXaMUATH YITYOBHUHT Pypbe AIMAIITHPUIIA KaMaWHIII
TapTUOMHUHI ONTHUMAJUIMTHHHU Ka(oyaTaoBuM ['aycc SrpUIMTHMHHUHT JapakacHHU
aHUK KUHMAaTH OWJIaH M30XJIaHa .

TagkukoT HATHKAIAPUHUHT aMaJnui axaMusATH MaTeMaTuk (Qu3nka
TEHrJIaMaljlapy €YUMJIAPUHUHT XapaKTEPUHU TAJIKUK KUJIUII YUYYH XU3MaT KAJIaIu.

TaagKUKOT  HATHKAJAPUHMHI  KOPUHA  KUJIMHMIIH. CynaupyBuu
KYTIaUTyBYWIM TeOpaHyBYaH WHTErPAJUIAPHUHT 0axocura Oujl WIMHUN HaTHXaiap
acocua:

CYHIIUPYBYM KYTIaWTYyBUYWIM TEOpaHyBYaH HHTETpAJUIAPHUHT Oaxocura Oujl
WIMHUI HaTwKanapaaH etakyu xopwkuil “Journal of Mathematecal Analysis and
Applications”, Volume 473, Issue 2, 2019, p.1215-1233( [F=1.22) xxypHanuaa domn
kwimHran “On archimedean zeta functions and newton polyhedra” wommu
MakoJiaJla KYNm KOMIUIEKC V3rapyBUWIM Kymxad (QyHKIHUS OWIaH aHUKJAHTaH
apudpMeTuK J3eTa (PYHKUMSHUA TaakuK Kwiniijga — dodgananuiarad. Woamui
HATMKAHUHT KYJJIAHWIMIIA TrosioMopd ¢yHKUMS OWlaH aHUKJAHTaH  J3€Ta
byHKUuHUsT MepoMOpd AABOMUHUHT KOOpJMHAaTajgap OOmIMra SHr SKUH KyTOWHU
aHUKJIalll IMKOHUHH OepraH;

ya ymuoBnu EBkiup dazocupgarn aHaIUTHK CUPTIAP OWJIACHAATU CHUPTIAP
YCTUJATH CYHIUPYBYM KYMaWTyBUMiIM YmuoB Dypbe alMalITUpUIIN 0axocHaaH
€TaKYl  XOPWKUU (“CoBpemenHass  martematuka. DyHIaMEHTalIbHBIC
Hanpasienus”. Poccus 2018. Tom 64, Beinyck 4. Ctp.650-681. Ne 3 (IF=0.25),
“Annales Polonici Mathematici” 123 (2019), p. 473-479 (1IF=0.9))
KypHaJUIap/a 90n KWJIMHTaH Moc papuiga “O0 orpaHUYeHHOCTH MaKCUMAaTbHBIX
OMEepaToOpoOB, CBA3aHHBIX C TruneprnoBepxHocTamu” Ba “On the Weierstrass
Preparation Theorem” HOMJIM MakoJjanap/ia MaKCUMall OIepaTOpJIapHUHT
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YyerapajaHraHJIMK KYpCaTKHYMHU TONUULIA Ba YII4OB Pypbe alIMAIITUPUIIHUHUHT
YEeKCU31aru XapaKTEepUHU TEKIIMPHUIIIA ¢Qoiinananunrad.  Wnmwuii
HATIDKAJAPHUHT  KYJUIAaHWIMIIM ~ MakCUMal OIepaTOpHM Jlapakacu OwiaH
UHTErpaJlaHyBun  (yHKuusanap Qazocuna Oaxonamr Ba  BelepmTpacc
Kynxaajaapu yCcyian opKanu yn4oB Pypbe aJMaITUPUIIUHUHT XapaKTEPUHU
aHMUKJIall MMKOHUHU O€praH;

Oupop mapaxa OwWiaH MHTETpaUIaHYBYM (PYHKIUSUIAp CHUH(HIA MaKcHMal
orepaTop y4YyH OJIMHraH 0axoJaH Ba jkaMjaHyBuM (QyHKOuUsuiap (asocuia
MaKCUMaJl OIepaTOpJapHUHI uyerapajaHranivk xoccanapugad Ne AP051131268
pakaMiM XOpWXKMHA WIMHH JIoMuXaJa runepOoiuk TeHrnamanap yuyyH Komm
Macaiacd €YMMHHM TeKmupumga Qorgananunran (Xyxka Axman SccaBumii
HOMUJIAry Xajkapo KO30K — Typk yHuBepcuteTuHUHT 2020 iinn 11 — cenTsabaaru
MabJIyMOTHOMAcH.). MMyl HaTHKaHUHT KYJJIAHUILK THNEPOOIUK TEHTJamanap
yuyH Ko mMacanacCMHUHT €4UMH yYyH anpuop 0axo OJIMII MMKOHHHH O€pras.

TaagKuKOT HATHKAJTAPHMHUHI anpodaumsicu. JlUccepTauMAHUHTI aCOCUM
HaTWXKanapu 2 Ta Xajakapo Ba 5 Ta pecnyOiuka WIMUH—aMaIuil aHXyMaHJIapuaa,
JKamu 7 Ta WIMHN—aMalIni aHKyMaHiapaa MyXOKaMaJaH YTraH.

TaagkuKOT HATHXKAJAPUHUHT JbJOH KWJIMHIaHJAuWru. J[luccepramnus
MaB3ycu Oyiimua skamm 11 Ta WIMMIl I YOm STHIITAH, IyIapiaH, Y36eKHCTOH
PecnyOonukacu Ouuid  aTTecTallMsiCM  KOMHUCCUSICMHUHT  (pasicaa  JOKTOpHU
JUCCEPTALMSUIAPUHN XUMOSI KWJIMIIIA TaBCUs STWITraH WIMUN Hampiapaa 4 Tta
MakoJ1a, )KymJiaJiaH, 2 TaCu XOpHWKUH Ba 2 Tacu pecnyOiuKa )KypHaJlIapyuaa Haup
STUIITaH.

JluccepTanMsIHMHT TY3WINIIN Ba XaKMHU. J[rccepranys KUpUII KUCMH, ydTa
000, xymoca Ba (oiimanaHwiran amxaOuérnap pyWxaTugaH TalIKWI TOITaH.
JuccepraissHUHT XaXMU 97 OCTHH TaIIKWJI TTaH.

JIACCEPTAIIUSIHUHT ACOCUM MASMYHH

Kupum xucmuaa amccepranys MaB3yCMHUHI JOJ3apOJIMTM Ba 3apyparu
acocllaHraH,  TaJKUKOTHUHI  pecnyOiuka  (gaH  Ba  TEXHOJOTHUsJIApH
PUBOJIAHUIIMHHAHT YCTYBOp WYHAJIMIIIAPUIa MOCIHWIUA KypCAaTWITaH, MaB3y
Oyiinya XOpWXKHUH WIMHI-TAIKUKOTIAp MIApXU, MYaMMOHUHT YPraHWJITaHJINK
Japakacu KEeNTUPUWIraH, TaIKUKOT Makcaju, Bazudanapu, oObeKTH Ba NMpeIMETU
TaBCU(JIaHTaH, TAJKUKOTHUHI WJIMUN SHTWINTA Ba aMajuil HaTwxanapu OaéH
KUJIMHTaH, OJINHTaH HaTWKaJapHUHT Ha3apuil Ba aManuii axaMusiTH o4 Oepuiirasx,
TaAKUKOT HATWO)KAIAPUHUHT JKOPUWA KWIMHUIIM, HAmp OSTWIraH HWOUlap Ba
JUccepTalus TY3WIUIIN OYiinya MabIyMOT/Iap KeATHPUIITaH.

Jlucceprarusuunr «EpaaMyun MabayMoTIap Ba HATHKAJIAP MYX0KAMACH
ned HOMJTaHYBUM OMpUHYM 000M1a UIITHUHT aCOCUN HATIDKAJTApUHU  Oa€H KU
yUuyH 3apyp Oynaauran acocuit TabpuQuiap Ba TylryH4aaap, €plaMmyi MabIiyMoTiaap
KkeaTupwirad. by 006 yurta naparpadaaH Talkui1 TONTaH.
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I 606HuHr GupuHum naparpaguaa R3  dasomarm  cwumk  (aHAIMTHK)
rUIepcupIiIap Ba TeOpaHyBUYaH UHTETpaIap Ha3apuUsiICH Y4YyH 3apyp OYyiraH 6ab3u
Oup TacAMK Ba TeopeMaliap KeJITUPUJITaH.

DHJIM KeMMHYAIMK Kepak Oynaauran TabpudiaapHu KeITUPaAMU3.

Q c R" coxana anukiaadrad f € C (m) (Q),m = 2 xakukuii KuMMaTin (GyHKIHS
Oepuiran OYJICHH.

1-tabpud. Cuniux f Qyukyusnune uKKuHYU mapmuobau Xycycutl XoCuiaiapuoan
mawkun monean mampuyaea, f @ynkyuanune Oepunean HyKmaoazu 2ecCuam
0% f (yn
dx;0x; L=

mampuyacu Oetiunaou 6a Kytimoazuua D?f(x), awvuu: D?f(x) = {

Hessf(x) = detD?f (x) kabu beneunanaou.
2-tabpu. Aeapoa Vf(x°) = 0 6ynca, y xonoa x° nykmaza f(x) ¢pynxyuanune
kpumuk Hykmacu oetiunaou. Illynuneoex, azapoa detD?f(x) # 0 6ynca, y xon0a
x° alinumazan (neeviposicoentoll) Kpumuk HyKma Oetiunaou.
3-tabpud. S c R""1 zunepcupmuune x uykmacuoazu 6owr sepunuxiapununz
Kynaummacuea cupmuune wy Hykmaoaeu Iaycc sepunueu oetiunaou ea K(x) kabu
beneunanaou. Aeapoa G 6a Q mampuyanap sunepcupmuune oupop oup bazucoazu
X HyKmaoazu Moc pasuuioa bupuryu 8a UKKUHYU pynoamenmain gpopmanapu oyica,
vy xyonoa I'aycc sepunueu Kytiuoaeu KypuHumoa Xucooianaou.
K(x) = detQ

() = detG’

S c R3 cupr cummmk x3 = f(xq,%;) (yHxuusauHr rpaduru cudaruna
Oepunran OyicHH. Y X0Ja YHUHT ['aycc arpuinru Kyiuaari KypuHuIga oyiaam:

9%f 92f ( 9% f )2

a_xfaxzz 0x10x;

FV: . (3FV)
(1 +(7%) * (55, )

WNkkuHun naparpada CUPTHUHI €WMiIMacy Ba TeOpaHyBYaH HHTETpaiap
Xxakuaaru Oab3u OMp Teopemanap ypraHuIras.

4- tabpud. Dazo ¢yuxyusacu f(x) ea amniumydacu P 6Oyrean mebpamysuaH
unmezpan oeo

K(x1, x5, f(x1,%3)) =

JOf ) = [ WOy
RTL

Kypunuwioazu unmeepanea aumunaou. bynoa f:R"™ = R, cunmuk, P:R™ — C
CUNLIUK 84 KOMRAKM MAULy8UUIU QYHKYUAIAP, A —XaKuKuti napamemp.

By maparpada reOpanyByaH UHTErpaiap XyCycHsITIIapy Xakuaaru Jpaeiu
Ba Ban aep Kopryt nemmanapu KenTupuiraH.

I O000HUHT yuyumHYM mnaparpaguia 5ca MacajllaHd KYyWHJIMIIM Ba acoCuil
HaTWKaJlap MyXOKaMacH KEJITUPHUITaH.

Acocuil macanaHvHr OaéHu: ¢ HUHT LIyHJai MUHUMaJl KUAMATUHU TOMMILI
KEpaKu
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feix'f K@|7p()do(x)| < AlE| 2
S

0axo ypunnu 0yicus, Oynaa A —wmycOar y3rapmac coH. by macana Corru — Ctelin
TOMOHHUJIAH KyWwiran OYyiau0. Xycycud XoJja, IIyHTa YXIIam Macajla YeKIH
YU3UKJIM TUITa 3ra OYIran KaBapuk runep-cuptiap yuyH M. Kosnunr, C. [Juche,
I'. Mayuepu, /. Mrojiepiiap TOMOHHMJIaH €4WJITaH. by MacajlaHUHT €4uMH O
VI40oBIM X011, Ba S — 3rpy Yu3MK Oynub kymxan rpaduru cudartuaa Oepuirasia
JI.M.O06epanH HaTHKAaCHIaH KETUO YHKAIH.

HucceprauustHuar  “CyHAMpYBYHM  KyHaWTyBYMiIHM  yia4oB  Dypbe
AJIMATHPUIIMHMHT 0axoJapu” 1e0 HOMIIAaHYBYM MKKMHYM O000MAA y4 YI4OBIU
dazoma aHaNUTHK CUPTHUHT Xap Oup HyKTacujaa Kamujaa OuUTTa OOII ATPHIIUTH
Hoyian dapkiau Oynran aHanutuk cuptiap yuyH C.JI. Corrm Ba U.M.Creiin
MAaCaJIACUHUHT €YUMH KEJITUPUJITaH.

I 606HuHT OuprHYM naparpaduia Ma3kyp O0OHHUHT acOCUM HAaTHUXKAcu OYyiraH
TeopeMaHu UcOOTIIAIll YUyH 3apyp Oynamuran €épaMuu TaCIUKJIApHUHT UCOOTIapU
KEJITUPUJITAH.

S ¢ R™! cupraa makcuman OIEpaTOPHHMHI derapalaHraHiuK MacalacH
OwsiaH OOFNIMK CYHIMPYBUM KynaiTyBuuiu TedpanyBuan unrerpai C.J[. Corru Ba
N.M.CreliHnap TOMOHUIAH KUPUTWITAH, STbHU:

(6= [ eI K@ (o) ®
s
Oy epna K(x)-S cuptHunr x nykracugaru ['aycc srpumuru, Y € C;°(S) Kommakt

TAIIyBYWIN CHJUTHK HOMaHPuil pyHkiwms, (x, ) —x Ba ¢ BEKTOPJIApPHUHT CKAaJsIp
kynat™Macu, do(x) — cupt ymuoBu. WKkuHYM OOOHUHT acoCHUU HATHUXKACH
Kyluaru TeopeMajiad uoopar:

1-reopema. @apaz xunaiinuk q = 1 maiiunnanean xaxuxuii con ea S C R3
AHATUMUK CUPMHUHE Xap Oup HyKmacuoa xamuoa oumma 60wl 32puiuey Ho10aH
papxau 6yncun. Y xonoa uxmuépuii P € C5°(S), |§| # 0 napoa iy (&) unmezpan
Y4yH

\ Cllll 2
:uq(f)l < |€—|;

oaxo ypunau 6ynaou, 6y epoa C — mauunianean mycoam coH.
1-3cnatma. q = 4 oyneanoa CJ]. Coceu éa U.M.Cmeunnap uxmuéputi cuiiux
cupmaap yuyH (2) ea yxuiaul meHeCu3IuKHUH2 YPUHIU Oyauuu ucOomiazan.
[ynaait kuand, 1- TeopeMa aHaTUTUK CUPTIIAPHUHT MabiIyM Oup cUH(Iapu
yuyH Corru — CteliH 6aXOCHHM aHUKJIAITUpaau. borka TomoHaaH, ¢ = 1 KkuiiMar
OTITUMAJITUD.
AHUKpOFH, 1- Teopema mapTiIapuHu KaHOATIAHTUPYBUU CUPT MaBXKYy[ OYIHO0,
uxTuépuiit mycoar q < 1 connap ydyH KyWuJaaru aCMiMITOTUK MyHOca0aT YpUHIIHU:

\ C(¥) _q+2
fg(An) = 71 +0<A 2 ) ( A - +00),
A2
oy epna n— cuptaudr (0,0,0) HykTacugaru OUPIUK HOPMAJT BEKTOPH. XaKUKATIaH
xaMm, S CR3 cupr ®(xy,x,) = (x, —x7)?> ¢yskuusaun rpapurn cudaruia
12

(2)




—8(x,—x%)
(1+]|VP(x1,x2)]%)?2

oepunran OyiacuH. Y xomma K(xp,x,, @(xq,x,)) = oynamm.

Ilynunraex, oconruna fi, (An) unterpan
iA(x2—x%)? 2
| et e, — a2 19age, w)dndz,
U

KYpUHHINTa 93ra OYMUIIMHA KYpull MyMKHH, Oy epaa a(xq, Xx;) =
893 (x1,%2,(%2=%1)?)
A+ (x1.x2)[2) 4T
doiinananud Ba Dpreiiu jeMmacura Kypa, A HUHT eTapinya KarTta KuiMmartiapuaa

KyWHJ1ard UHTeTpajra sra 0yiamMus:

j e |y, |9a(y)dy =
ur

q +1 in(g+1) q+1 _q+2
)e 4 )72 f a(xy, xP)dx, + 04 2),
R

OXUpru WHTErpanja X, —Xi =Yy, aIMalITHPHIIIAH

= gr

Oy epna I'(+) — Ditnepuunr ramma pyukiusicu. Pasmanku, a(0,0) = y(0,0,0) > 0,
y xoJijia 6epuiran cupT yuyH P (xq, X5, X3) = 0 6ynranna tebpanyB4aH UHTETpall
ACMMIITOTUKACUHUHT OO0l Xaau HojijaH dapkiu Oynanu. byHaaH miyHu xysoca
KWJIMII MyMKWHKH, Oepuiirand cupt yuyH q < 1 Oynranzaa (2) 6axo ypHuHIN dMac

II 600HMHT WKKWMHYM Taparpaduaa HopManra sKMH ¢ Jap ydyH [l,($)
UHTETpaJl ACUMITOTUKACHHUHT Oomr xamum Oup Kappalu CYHIUPYBUH
KYMaUTyBYWIN Te€OpaHyBUaH MHTErPAJl OpKAIM UPOIaJaHUIIIMHKA KYpCcaTaMHu3.

fg($) WHTETpaTHMHI ACUMOTOTHK XapakTepPu XaKWJard Tacauk Oy
naparpaHUHT aCOCHH HaTWXACUIUP. [, (§) MHTErpaIHU UKKM Kappalld UHTETpal
KypuHumaa udoaanad onamus:

fq($) = j el6sFMx2s192)q(xy, x,) |[Hessf (xy, x)|dxydx;, — (3)

R2
Oy epna
(g, xg, f (X1, X2))

a(xl:xz) - ,

VA + [Vf (2, x5)[2) %1
_ T T
F(x1,%2,51,52) = f(x1,%X2) + 51%1 + SpX3,81 = 5_’52 = f_'
3 3

Hessf(xq1,x,) = detD?f(xq, x;).
Hessf(0,0) = 0 ne6 ¢dapa3 kunamuz, arap Hessf(0,0) # 0 Oyuca, y xonga 1-
TEOPEeMAaHUHT TACAWKIApH | epIHUHT KJIACCUK HATIIKalIapUIaH Kemud YUKaIm.
[ynunraex Y - GyHKOMS eTapiuya KAYUK TallyBUYUTa sra OyncuH ned ¢apas
92£(0,0)
—— %0,

Kunamus. Mawsnymkn, arap rank(D?£(0,0)) = 1 6ynca, y xonaa P
1

. 92f£(0,0 . o . 9%£(0,0
6UHKHU % # 0 6ynaan. YMyMHilIuKKa 3u€H eTKa3MacaaH % # 0 ned
2 1

dapa3 kuramu3. Y XoJiaa omrkopMac GYHKITUS XaKUIard TeopeMara Kypa

E, (X1, X2, 51,S2) = fx1 (x1,x2) +s1 =0
tenrnamMa R, X R na xoopaunaranap OOIIMHMHI €Tapinya KUYMK arpoduia
AroHa X; = X1(X,,S;) aHAIWTHK €4MMra 3ra Oyiaau.
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(3) uHTErpaTHUHI WYKH WHTErPATMHU KapaiMH3:

Bt [ emennamae, o) Hessf (n, )l dx, @
Oy epna
Fy(x1,%2,51) = f(x1,%2) + 51%3.
1-tacauk. Aeapoa f(xq,%x,) anamumux Gyuxyus Vf(0,0) = a g 09 %0

wapmiapuu KaHOAMIAAHMUpCd, y X0a0a HOJNHUHS WYHOAl ampogbu Maeofcyaku
fq (&) unmeepan yuyn q = 1 6yneanoa Kyuuoau

) 2T isign( f(go)%)
fiqe(€) = @e 9

X j ei'f3(Fl(xl(x2:51):x2’51)+52x2) |Hessf(x1(x2’ Sl)' xz)lqa(x2, 51)dx2 +

+0 (127) Gymaa 5]~ +e0)

acumMnmomux — MyHocabam — ypuHau — Oynaou, 0y  epoa a(xy,81): =
a(x1(x,,81),%2)0(x,51), Q- KAHOAUOUD CULTUK DYHKYUSL.
WNkxyuHyu O00OHUHT yYUHYM naparpaduua s; — mapaMmerpra OOFIUK aHATUTHK
cuptiap yuyH [J.M.OOepauHHUHT Teopemacura yxIail TeopeMa ucOoTIaHaIu.
bus Kyiimparu Oup Kappaiud CYHIMPYBUM KYNMAWTYyBUWIA TeOpaHyBYaH
VMHTETPAJIHU KApanuMu3:

1,($3) :f e 83t 02s)¥X252) g (x), 51)|F"' 1 (%2, 51) |9 dx, (5)

2
6y epaa A(xz,51) = (¥, 51)| 5 f (1 (2,50, %2)|% B Fy(xz, 1) — amamimi
¢yukuus. by naparpadna Kyiingaru 1eMma ucOOTIaHTaH.
1-nemma. @apaz Kunraiinuk q = % MAatuHIaH2aH XaKuKuti con oyacun. Y xonoa
koopounamanap 6owunune wiyndau W C R, ampogu maedicyoxu, uxmuépui a €

Co’ (W) nap yuyn
Cllaly

1$512

baxo ypuuau Oynaou. 1 — teopemanuHr wucbotu 1 — tacouk Ba 1 — ;memmara
acociaHaau.

“@Pa3za pyHkuuscu napamerpra 00rJIMK OyJIraH TeOpaHyBYM MHTErpaJ-
JIAPHUHT  Oaxosapu” 1e0 HOMJIaHy4yd Y4uH4YM 0004a y4 Yymyonu EBknnn
dazocua aHANMTHK CHUPTIAP OWJIACMHUHT MabliyM KHUCM CHUH(Iapu Y4yyH
CYHIVMPYBUM KYNAUTyBUYWIA  YIYOBHUHI Dypbe anMalITUPUIIM  KaMaWMII
taptuOuHuHr ontumayuiurd  xakugaru C.JI. Corrm Ba W.M.CreitHimapHUHT
MacajacuHUHT eunumu Kentupwirad. [llynn tapkumnaiimusku, Oy 60012 Hadakar
AHATUTHK CUPTIIap OWJIACH YUYyH, OAJIKM TaWWHJIAHTaH aHATUTHK CUPTIIap YUYyH Xam
Jlapaka aHUK KYpPCaTHUIITaH.

1q($3)] =
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Mynunrgex Oy 6061a, yu yauosnu EBknup dazocuaaru uXTuépuii aHaIuTHK
CUpPTJIAD YYYH CYHIUPYBYM KYNMAUTyBUWIM yI140B Dypbe aaiMamITUPUIIMHUHT
KaMmaiuim  TapTUOMHUHT ontumammrn  xakupgaru  C.J[.  Corrm  Ba
N.M.CreliHnapHUHT Macajlacu Kapajra.

dapa3 kunaiinuk S(n) € R3, n € R™ napamerpra 60FINK aHATUTHK CHPTIIAP
ownacu OyncuH, TaOumii paBumma Kywuparu du(n):= Y(x,n)do(x,n) cupr
YI4OBM  Ba yHra MOC CYHAMPYBYM KYNAaWTYyBUWIM TeOpaHyBYaH HHTErpall
aQHUKJIAHAIU:

Ba(@) = | eSO Cem e Moo ®)
n
Oy epma do(x,n) - Xap Oup TallMHIAHTaH 7] J1ap y4yH S(7)) Jaru CUPT YITYOBH.
Yyunun 600HUHT OuMpuHYM naparpaduga 0ab3u OMp TacCAMK Ba Teopemayiap
KEeNTUPWITaH, IYHUHTIEK KyHuaaru JjeMMa ucOOTIaHTaH.
2-nemma. @Papas kunaiiaux f(x,n) Koopounamaniap 60wuda XaKkukutl aHaIumux
¢ynxyus 6a q = 1 maiiunnanean con 6yacun. Y xonoa non HyKmanune wiyHoau
W x U c R X R™ ampogu massicyoxu, Kyuuoazu meH2iuK ypuriu 6yiaou
Ixlg(x,m) = [f Ce, MI9 = 1£(0,m)]9,
oynoa g(x,m) ¢yukyuanune W o0a yzeapuwu uecapanamean 6a YHUHe mMyid
yzeapuwu U 0a mexuc yeeapananean.
Vuynuu GoOHMHr ukkumHuM naparpadupa & € R3\I, 6yaranma Aq(¢) nKxm

Kappaiu TeOpaHyBYaH MHTErPAJHU KapanMus:

2, (6) = f e a ey, 1y, m) | Hessf Gy, xo, DIy diy, - (7)
R
Oy epna
w(xpxz'f(xp xz,n))

VA +[Vf Geg, 20, ) [2) 4071
1 _ %

F(x1,%5,51,52,m) = f(x1,%2,M) + S1X1 + 52X, S1 = f_' Sy = E_»
3 3

a(xl, X2, T’) =

Hessf(x1,x5,1) = detD?f(xy,x5,m). bynma T, € R® - konyc, Kyiimmaru
KypuHHIAA aHuKIadrad [ = {& € R3: |&| < Emax{|€1|, 1513}
®yOuHu Teopemacura kypa (7) uHTerpan Kyinaarnda ¢3uiaim:

2, () = f AL, xp)eEa 2 d,,
R
Oy epaa

AL (6 x,) = j eiEaPiC s (x,, xy, )| Hessf (e, x| dx, (8)
R

Ba Fy(x1,X2,51,M) = f(x1,%X2,1) + S1%1.
By maparpadna (8) Ba fi,(§) MHTErpaJlHMHI aCHMITOTHK XapaKTEpH XaKuIaru

TacIuKIap UCOOTIaHA M.
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02£(0,0,0)

ox?
wapmuapuy  KaHoamiawmupca, y xonoa Hoamume wiynoai V; X U € R? X R™
ampocghu masacyoxu, [it q(f, Xy) unmeepan yuyn q = 1 6yneanoa

2- TacauK. Aeapoa f(xq,x5,1) anarmux Gynkyus Vf(0,0,0) = 0, +0

Kyuuoazu acuMnmomux MyHocabam ypuuiu oynaou.

2
o ({1300 sonccanmen

‘[jlq(f’ xZ) = @ e

1
x [Hessf G e 51,m), 22 ez, 51,m) + 0 () C1g] = +oo),

6y epoa a(xy,s1,M) = a(x1(x2,51,M), X2,M)P(x2,51,M) 6a ¢ — cunux Qynxyus.

Ilynuneoex O (é

mexuc, avhu: wynoau C >0 con ea Homnumne Uy ampoghu masacyo 6yauo,

1 C||a||Cz
o] < g MeHacusuK basxcapunaou.

VYuunuu naparpada Kyiuaara uHTerpail Kapaiaau:

Iq(f3) =j eig?’F(xz'n)a(xz:Tl)|F”(x2»77)|qu2» 9)

oy epna F(x,,1n) Homamar W X U(W X U € R X R™) artpoduna Kyhumaru
F(x5,m) Z0,F(0,0) =0 maprinapHu KaHOATIAHTUPYBYM XAKUKUN aHAJIUTHK
dynkuus Ba a(x,,n) € Co° (W x U).

by maparpadbna F(xy,1) ¢dasa dynkums BeliepmtpaccHUHT Tai€piios
TeopeMacu MIapTJIApUHU KAHOATIAHTUPraH Xoyijga Kapanaau, seau: F(x,,0) = 0,
Oy xonma F(x,,0) — pyHkus A, Tanuaaru Maxcyciukra sra. by maprt x, = 0
HyKta F'y (x,0) dyskuusauer F') (0,0) = 0 mapTHE KaHOATIaHTUPYBYH k
(k < 00) kappanu wiau3 Oy OMITaH SKBUBAJICHTHP.

X

) mynocabam (X5,51,1M) KUUuK napamempiapea HuUcOamaw

uxmuépuii (x,,51,1m) € Uy nap yuyn |0 (

by maparpadnaa, q = % oynranga (9) uHTErpaJiIHM KaMaluill TapTUOMHUHT
ONTUMAJl BKaHIuru wucbotnanrad. by Ttacauk J[.O0epivH TeopeMacHHUHT
ananorunup. Kyhnnaru reopema ucOoTIaHTaH:
2- Teopema. Dapasz xunaviiux q = 1 maiiunnanzan yaxuxuii con éa S(n) € R3 -
n € R™ napamempea 6Goenux ananumuk eunepcupmiap ounacu Oyicun. Aeapoa
Gasza pynxyus, moc pasuwoa S(0) eunepcupm (0,0,0) € S(0) vykmaoa Ay (1 <
k < ) munoazu maxcycaukea s2a 6ynca, y xonoa noanune wiynoaii VX U € R3 X
R™ ampogpu masocyoxu, xaticuku uxmuépuii P € Cy°(V X U) ¢pynkyusnapoa (7)
uHmezpan yuyH

CllpCmlle

4q()] = HE

oaxo ypunau 6ynaou, 6y epoa C — mauuHianean mycoam coH.

3- teopema. Papas xuravwuk q = 1 maiunnanean xakuxuti con oyauo, S(m) C
R3 ananumuk 2unepcupmaap ounacu Kytuoa2u wapmiapHu KaHoamiaHmupCum:
1) S(0) cunepcupm R3 0a koopounamanap 6owuny cakiacun 6a KOOPOUHAMALAD
oowuoa S(0) cupmuune xamuoa 6umma 6ow sepunueu HoIOaAH apKiu OYICUH.
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2) K(x,m) - [Taycc sepunueu S(m) eunepcupmoa K Z0 wapmnu
KAHOAMIAHMUPCUH.
Y xonoa nonnune wynoati V.X U € R3 X R™ ampoghu maexcyoxu, uxmuépuii ) €
Co’(V x U) ¢pynryusinapoa (7) unmezpan yuym
C -, 2
g1 < e
baxo ypunau 6ynaou, 6y epoa C — matunianean mycoam coH.
(9) uarerpanuu F(x,,n) pazo pyHkuuscu HOIMHUHT aTpoduia XaKUKUNA KMHUMATIH
aHaauTUK QyHKIMs O0Vauo, BeliepmTpacCHUHT TalEpIOB TeOpeMacH MIapTiIapuHu
KaHOATJIAaHTUPMAaraH XoJifa KapaMus.
3- TeopeMaHWHT WCOOTH 3- TaCcAWKIAH KEIWO YMKATd Ba 2- TEOPEMaHWHT
ucbotu 3ca 6eBocuTa 3- TCOPEMAaHUHT UCOOTUIAH KEIUO YUKAJIH.
3- Tacnuk. Papas xunravauxk F(x,,m) Koopounama 6owuoa xaxukuu KUtmMamiu
ananumuk @Qynkyus o6yacun. Y xonoa koopounama oowunune wiynoau W X U C

R X R™ ampogu masorcyoku, uxmuépuii q > 1 conﬂapda

Ifs |2
baxo ypurau 6ynaou.

Typrunum naparpagaa R> dasonarn nXTUEPHUIi aHATUTUK CUPTIIAP YYYH CUPT
VYn4aoBu Oypbe amMAMITUPUIIIA KAMAWUIIT TAPTUOUHUHT ONTUMAJTUTUHU

3 . .
KaQoJaTIOBUU MAPT q = 5 Kypcartuiran. by naparpadHuHr acocuii HaTUXKacu

KyHujaru teopemMaaad uoopar.
4- Teopema. @Papasz Kunatinuk S C R3 uxmuépuii anarumux cupm éa ) komnaxm

mauty84uuny mauutianean hyukyus oyacun. ¥ xonoa q = % oyneanoa (1)

uHme2pan yyyH

. Cllpll
12q (D] = e

oaxo ypunau 6ynaou, 6y epoa C — maiiunianean mycoam coH.
. 3 .
[ynnai kumubd q, € [1,5] COH MaBXYJIKH ¢ = ¢, Oynranna tedpaHyBuaH
WHTETPATHUHT KaMalHII TapTAOW ONTHMAJIHD.

XVJO0CA

YMyMmaH onranja, OJMHIaH HaTwxKajlap yuoy Hiljja Makcaara 3p1IIuIraHd XaKuaa
ranupuilnra UMKoH 6epanu. bapua acocuit HaTuxanap ssHTM xamja Oy HaTwKaiap
TeOpaHyBUaH MHTETpayiap Ba TapMOHMK aHAJIU3 Ha3apuscUra MabiiyM OUp Xucca
kymaau. by um yinuoB @ypbe amMaITUPUIIMHUHT OaXOCUHH, aHAIUTUK CUPTIIAP
omwnacuga (Qasza (QyHKUMSICHM mapaMeTpra OOfiIMK Oyiaran CYHAUPYBYH
KYTMaNTyBYWIM TEOpaHYBYM HWHTErpajuiap OaxoylapuHM Ba y4 YyiuoBiu EBkiun
dazocugary UXTUEPUIA aHATUTUK CUPTIIAp YUYH CYHIMPYBUM KYNAUTYyBUYMIN YITHOB
dypbe anMalITUPUITUHUHT 0aXOCUHH TEKIIUPUIITA OaFUIIIaHTaH.
Juccepranys TaIKUKOTHHMHI ACOCHMM HATWXKaJapu acocuaa KyWHuaaru
XyJiocajapra Kejlamus:
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1. Yu ymuoBnu ¢azoga aHANMTUK CUPTHUHT Xap OMp HyKTacuja Kamuja OuTTa
oo arpunuru Hoagad Qapkiau 6yiaranaa Corru — CTeliH MaCaJIaCUHUHT €4UMHU
Oepuuira.

2.T'aycCc SIPpUIMTUMHUHT JapakaCd Y4YyH OJIMHTaH OaXOHUHI aHUKJIMIU
KYpCaTHJITaH.

3. Vu ymuoBnu ¢azogaru  aHAIUTUK CUPTAA CYHAMPYBUU KYTTAUTYBUMIIM VIYOB
®dypbe anMalITHpUILY OUIaH AHUKJIAHTaH TeOpaHyBUYM MHTETpaJljIap yUyH TEKHC
0axo OJIMHTaH.

4. ®aza ¢QyHKUMACKH MapameTpra OOFIMK OYiAraH CYHAUPYBUYH KYyHNaNTyBUMIN
TeOpaHyBYaH WHTErpajIap yIyH TEKUC 0aX0 OJIMHTaH.

5. Yu ymyoBnu Qazona 6ab3u aHaIUTUK cupTiap omwnacu yuyH Corru — Creitn
MacaJaCUHUHI €YUMU OJIMHTaH.

6. R® (asomarn uMXTHEPUI AHAIUTHK CHPTIAp Y4YyH CHUPT YyiadoBu  Dypbe
AIMAIITUPULIMHUHT KamMaiuil TapTUOMHUHT ONTUMAJUIMTHHU KagoJaTIOBYU
KypcaTkuy q = 3/2 Tonuiras.

7. Makcuman omepaTop — 4YerapajaHraHJIMK KypCcaTKM4YM Ba  CYHIWPYBYH
KYITAUTYBYWIN CHPT Ya4oBH Dypbe aMAITUPUIIMHUHT ONTHMAJ KaMaWHIII
TapTUOM YpTacuaaru OOFIAHUILIHU KYpCaTyBUd MUCOJ KEITUPUIITAH.

OnuHraH HaTWKajJapAaH aCUMITOTHK aHAJM3 Ba YHUHT TaJAOMKIapyu Ha3zapusacuia,

IIYHUHTJEK MaTeMaTuK pu3nKa coxacuaa Gpoilialanuil MyMKHH.
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HAYYHBINA COBET DSc.03/30.07.2020.FM.02.01 ITO IIPUCYKJIEHUIO
YUYEHBIX CTENEHEN NP CAMAPKAHJICKOM
I'OCYJAPCTBEHHOM YHUBEPCUTETE

CAMAPKAHJICKHH I'OCYJJAPCTBEHHbIV YHUBEPCUTET

MYPAHOB MAXPUIJUH ABAYJJIAEBUY

Ob OIIEHKAX OCHMJIJIATOPHBIX UHTEI'PAJIOB C MHO’KUTEJIEM
I'AIIEHUA

01.01.01 — MaremaTHYeCKHUH aHAJIN3

ABTOPE®EPAT JUCCEPTALUU JOKTOPA ®UJTOCOPUHU (PhD)
IO ®U3UKO-MATEMATUYECKUM HAYKAM

Camapkang — 2020
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Tema nuccepranmuu nokropa puinocopuu (PhD) no ¢pusnko-MmaremaTnyecKUM HayKaMm
3aperucTpupoBana B Bpicumieil arrecranuoHHoil komuccuu npu KaOunere MunHucTpoB
PecnyOsmku Y3oexkucran 3a B2020.2.PhD/FM455

Jucceprarus BeimoiHeHa B CaMapKaHICKOM TOCYIapCTBEHHOM YHUBEPCHUTETE.

ABTopedepar amcceprannd Ha TpexX s3bIkax (y30eKCKWid, pyCCKHH, aHTIMHACKHNA (pe3rome))
pa3MeriieH Ha BeO-cTpanuie Hayunoro coBera (www.samdu.uz) u Ha MHbopMaIimoHH0-00pa3oBaTeIbHOM
nopraiie «Ziyonet» (Www.ziyonet.uz).

Hayunblii pykoBOaHMTEIb: HNxpomos Ucponn AkpamoBud
TIOKTOp (PH3MKO-MaTEMaTHYECKUX HAYK, mpodeccop,

OduunanbHbie ONNOHEHTHI: XaamyxamenoB Anumaxad Paxumosuu
JIOKTOp (pr3MKO-MaTeMaTHIECKUX HaYK, podeccop
Kapmubaes Xaiipyio Knanyosua
KaHIUAAT (PU3UKO-MAaTEeMaTHICCKUX HAYK

Benymas opranuzanus: Yprenuckuii rocy1apcTBeHHbI YHUBEPCUTET

3amura auccepTalui COCTOUTCS « » 2020 roga B 4acoB Ha 3acelaHuu
Hayunoro cosera DSc.03/30.07.2020.FM.02.01 mpu CamapKaHACKOM I'OCYJapCTBEHHOM YHHUBEPCHUTETE.
(Anmpec: 140104, r. Camapkann, YHuBepcuTeTckuii OyibBap, 15. Tem: (+99866) 231-06-32,
daxc: (+99866) 235-19-38, e-mail: patent@samdu.uz).

C muccepraiiyieii MOKHO 03HAKOMUTBCS B MH(DOpManmoHHO-pecypcHOM 1ieHTpe CamMapKaHICKOTO
TrOCYJapCTBEHHOTO YHUBEpPCUTETa (3apeructpupoBana 3a Ne ). (Ampec: 140104, r. CamapkaHn,
Yuusepcurerckuit OymeBap, 15. Temn.: (+99866) 231-06-32, daxc: (99866) 235-19-38).

ABTopedepat auccepTanuy pa3ociaH « » 2020 rona.
(peectp IpOTOKOII pacchiIku Ne OT « » 2020 rona).

A.C. CoseeB
Ilpencenarens HayuHoro coBeta 1o
MIPUCYKJICHUIO YUYEHBIX CTETIeHEeH, ITOKTOp
(hm3uKO-MaTeMaTHYeCKNX HayK, Ipodeccop

A.M. Xajxyxaes
Vuenslii cekperapp HayuHoro cosera mno
MIPUCYKACHUIO YYEHBIX CTENEHEH, TOKTOp
(u3uKo-MaTeMaTHYECKUX HAYK

C.H./IakaeB
[Ipencenarens Hay4HOTO CEeMHHApa IpH
HayunoM coBeTe Mo NpUCYXIECHHUIO YUEHBIX
CTETCHEH, JIOKTOp (PU3UKO-MaTeMaTHUECKUX
HayK, nmpodeccop, akaJeMuK
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BBEJEHUE (anHoTauus auccepranuu Jokropa puiaocodpuu (PhD))
AKTYaJIbHOCTb U BOCTPEOOBAHHOCTH TeMbI JUCCEPTAIMH.
B GoybIIMHCTBE HAYYHBIX M MPUKIATHBIX MCCIIEIOBAHUIX, IPOBOJUMBIX BO

MHOTHX OOJIaCTSX COBPEMEHHOM MaTEeMaTUKH 10 BCEMY MHUPY, IIHPOKO
UCIIOJB3YIOTCS OCUWJUISITOPHBIE MHTETpajbl, HUHTETpaibHble onepatopel Oypre u
OCLIJUISITOPHBIE UHTETPAIbHBIE ONIEPATOPBI.

Hacrosiiee BpeMst HauOoJiee u3ydyaeMbIMU MpoOieMaMl MHOTHX 0OJacTei
MaTE€MaTUKH  SIBJISIOTCA HCCIEJOBAaHUE  BAXKHBIX KJIACCOB OCIWJUIMPYIOIINX
UHTETPAJIOB SIBISIONICHCS TpeoOpazoBanueM @Dypbe Mep COCPEIOTOUYECHHBIX Ha
INIaJKUX TOBEPXHOCTSIX (HE 00s3aTeslbHO TuIlepnoBepXHOCTIX). Kpome Toro,
UCCIIEIOBaHUE TOBeJeHUsl npeoOpazoBaHuss Dyppe Mep, COCPEAOTOUYCHHBIX Ha
TUIIEPIIOBEPXHOCTSIX CBSI3aHHBIX C MMOKA3aTeJIeM OTPaHUYEHHOCTH, MAaKCUMAaJIbHBIX
onepatopoB (CTelHA, aCCOLMUPOBAHHBIX C TAKUMHU  TUNEPHOBEPXHOCTIMHU,
ABJIAETCS OJMHOM M3 CYIIECTBEHHBIX 33Ja4 COBPEMEHHOIO T'apMOHHUYECKOIO
aHaau3a.

Cerogusi, oco00e BHHMaHUE VACISIETCA TEOPUU OCOOCHHOCTEH u
rapMOHUYECKOMY aHAJIU3y, KOTOPbIE  SIBJISIOTCS CAMUMHU  OBICTPOPACTYIIMMU
00JacTIMU MaTEMaTUYECKOT0 aHaJM3a B MUPOBBIX HAYUYHBIX HCCIICIOBAHUSX.

OTH BONPOCHl OTHOCATCS K TIEPCHEKTUBHBIM HANpPaBJICHUSM COBPEMEHHOTO
rapMOHUYECKOTO aHaJIM3a U MIMPOKO HCIOIB3YIOTCS B MaTeMaTUYeCKOU (hU3HKE,
AHAJTUTUYECKOM TEOpUM YMCENI U MATEMATHYECKUX MOJEISAX THAPOJUHAMHKU. B
YaCTHOCTH, OLEHKU mnpeoOpa3oBanuss @Pyppe Mep, COCPEAOTOUYEHHBIX Ha
MOBEPXHOCTAX DEPMBI, MO3BOJISIOT MOJIYIUTh HH(GOPMAIIUIO O TUCKPETHOM CIIEKTPE
oneparopa Llpeaunrepa. Kpome TOro, Kak TEOpPETHYECKH, TaK M MPAKTUUYECKHU
BaKHO U3YYECHHE ACUMITOTUKH Ha OECKOHEYHOCTH OCHUJUTUPYIONTUX UHTETPAJIOB C
MHOXHUTEJIEM TallleHUsT W HW3y4YeHUue MpoOsIeMbl Corru - CrentHa i
aHAIMTHUYECKUX THIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA, ISl KOTOPHIX B
KQKJI0M TOYKE MOBEPXHOCTH XOTA OBbI OJ[HA U3 TJIABHBIX KPUBU3H OTJIMYHA OT HYJIS.

B nameil crpane 6oJibllioe BHUMaHHUE yAEISETCs HalpaBiICHUSIM, UMEIOIIUM
HAay4YHOE W TPHUKIAJAHOE 3HAYCHHE. YUeHble Halllel CTpaHbl 0cO000€ BHUMAaHHWE
YAEIAIOT UCCIEA0OBAaHUAM 3a]]a4 TApMOHUYECKOT0 aHanu3a. Pelienne MHOTHX 3a7a4
MaTeMaTH4eCKOM (PU3UKKM CBOAUTCA K MaKCHUMaJbHBIM oOmepaTopaMm U
npeoOpazoBanusM Dypbe Mep C MHOXKHUTENEM TamieHus. [IpoBeneHne Hay4dHBIX
MCCJIEIOBAHUIM Ha MEXIYHAPOHOM YPOBHE IO TAKMM Ba)XKHBIM HAIPABJICHUSIM KaK
GyHKIMOHATBHBIA aHaIN3, MaTeMaTH4eckas (U3MKa W CTaTHCTHYecKas (Pu3nka
BBIZIEJIEHO KaK OCHOBHas 3ajadya (pyHIaMEHTaIbHBIX HCCleqoBaHuii’. B
o0OecrieueHn WCIIOJHCHHSI JaHHOTO TIOCTAHOBJICHHUSI Ba)XHOE 3HAYCHUE HWMEET
m3yuenne 3amaun C.J[.Corrm u W.M.CreitHa 00 onTUMaJbHOM YyObIBaHUU

2 TTocranosnenne Kabunera Munuctpos PecnyOnuku Y36ekucran Ne292 “O6 mepax MO OpraHH3aluu
JISSATEIILHOCTA BHOBb CO3JIaHHBIX HAYYHO-HCCIICIOBATEILCKUX YUPEKACHNN AKkajemMun Hayk PecyOnuku
V36ekucran” ot 18 mas 2017 rona.
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npeoOpa3zoBanus Pypbe MOBEPXHOCTHBIX MEpP, C MHOXHUTEIEM TalleHUs s
MPOU3BOJIbHBIX ~ AHAJIMTHUYECKUX  IMOBEPXHOCTEH  TPEXMEPHOrO0  EBKJIUIOBA
POCTPAHCTBA.

Hacrosimas aucceprannonHas paboTa MOCBSIIEHAa HCCIEIOBAaHUIO 3a/1auH,
noctaBiieHHOW Corrn - CTeWHOM JJisi  MPOU3BOJIBHBIX  AHAIMTHYECKHUX
TUIEPIIOBEPXHOCTEN B TPEXMEPHOM MPOCTPAHCTBE. PellieHue 3Tux 3a/1a4 no3BoJsieT
OLICHUTh MaKCUMaJIbHBIE ONIEPaTOPhI, ACCOIMUPOBAHHBIE C TUIIEPIIOBEPXHOCTIMH.

B nuccepramuu npuseneno pemenue 3agaun C.J[.Corru u U.M.Creitna 00
ONITUMAJIbHOM YOBIBaHUH TIpeoOpa3zoBanus Oypre Mep ¢ MHOKUTEIIEM TallICHHS JJTsT
YAaCTHOTO KJlacCa CEMEWCTB aHaMTUYECKUX TMOBEPXHOCTEM M  MPOU3BOJIBHBIX
AHAJTMTUYECKUX MOBEPXHOCTEH TPEXMEPHOIO €BKJIMI0BA IPOCTPAHCTBA, MOIyUYEHA
OIICHKA CBEPXY JJIsI CTENIEHU FayCCOBOM KPUBU3HU TapaHTUPYIOIICH ONTUMATbHOE
yObIBaHUE MpeodpazoBanuss Oypbe MEpHI.

Jlannasi nuccepranusi, B ONPEAECICHHON CTENEHH, CIY>KUT OCYIIECTBICHHUIO
3anau B [loctanoBnenusix [Ipesunenta Pecriyonuku Y3oekucran No-II1-4387 «O
Mepax TOoCyIapCTBEHHOM MOIIEPKKUA AANbHEHIIEro pa3BUTUS MAaTEMaTHUYECKOTO
oOpa3oBaHUsS U HAyKH, a TaK)K€ KOPEHHOTO COBEPIICHCTBOBAHUS JE€ATEILHOCTH
WHCTUTYTa MaTemMaTuku umeHn B.M. PoMaHoBckoro akameMun Hayk pecryOIuKu
V36exuctany, Ne-II1-3876 «O Mepax mo janbHEHIIeMy TOBBIIICHUIO Pa3MEPOB
OIUIaThl TpyJa pPaOOTHUKOB c(epbl HAYKW M BBHICHIETO OOpa3oBaHMs, a TaKXKe
rOCyJJapCTBEHHON MOJJIEPKKE BHEAPEHUS PE3YJIbTATOB HAYYHONM M HAy4HO-
TexHuuecko aestenpHOCTH» OT 20 wmronst 2018, No-IITI-3752 «O wmepax mo
COBEPIICHCTBOBAHUIO JICSITEILHOCTH HAyYHO-HUCCIIEIOBATEIbCKUX HWHCTUTYTOB B
coIMaIbHO-9KOHOMUYeckor cdepe» or 29 mas 2018 roma, Ne-VII-5953 «O
rOCyIapCTBEHHOM MpOorpaMme IO peATN3alUU CTPATETUN JCUCTBUN 110 TISATH
MPUOPUTETHBIM HampaBlieHUsM pa3BuTusi Pecrybnuku Y36ekucran B 2017-2021
rogax B «l'ox pa3BUTHSA HAyKH, MPOCBEUICHUS U MU(PPOBON HSKOHOMHUKU»» OT 2
mapta 2020 roga a Takke B JIPyrMX HOPMATUBHO - MPABOBBIX aKTaxX IO JTAHHOU
JEATEIIbHOCTH.

CooTBeTcTBHE HCCJIEIOBAHUI MPUOPUTETHBIM HANPABJIEHUAM Pa3BUTHA
HAYKHM W TeXHOJOoruil pecnyOauku. J[aHHOE WCCIIEIOBAHUE BBIMOJHEHO B
COOTBETCTBHE C MPUOPUTETHHIM HAMPABJICHUEM Pa3BUTHUSI HAYKU U TEXHOJIOTHUW B
PecnyOnuke Y30ekucran [V. «kMaremaTuka, MeXaHuKa U UHPOpMaTUKAY.

CreneHb M3y4eHHOCTH NpoOjembl. M3BECTHO, UTO OIEpaTop yCpEeIHEHUS
A;g(x) ompenencHHbI C TOMOIIBIO HEOTPUIATEIBHOW TIIAAKONH (HUHUTHOM
GYHKIMA ¥ 3aBUCUT OT TOJIOKUTEIBHOTO TMapameTpa t, Korja ATOT Hapamerp
CTPEMHTCS K HYJIO, JaHHas (YHKIUS CTPEMUTCS K HEMPEPBIBHOW (DYHKITUH.
OpHako, CylIECTBOBAaHUE IMpesesna tl_igl() A;g(x) nns UHTETPUPYEMBIX (YHKITHA

SIBJISIETCS CJIOKHOM TIpoOaeMoi. s JokazaTenbCTBa CyIeCTBOBaHUE Mpeesa sl
noutu Bcex Todek x € R™1  mucmonesyrorcs MakcumanbHBIE  OIEpaTOPEL
MakcuMalbHbIN OnepaTop, ONpPeIeICHHBIN eTMHUYHOM chepoil ¢ IEHTPOM B HYIIE,
Ha3bIBaeTCs chepuuecKuM MaKCUMalIbHbIM oriepaTopoM CteiiHa. Takue orepaTtopsl
Oobutn u3yuensl, B 1976 rogy .M. CreitHom u B 1986 roay [Ix. Byprenewm.
Cdepuuecknii ornepaTop yCpeaHEHHS U MAKCUMAIBHBIC OMEPATOPBI UCTIOIB3YIOTCS

22



npu pemieHuu 3agaund Komm B kiacce CyMMHpyeMbIX (DYHKUMN Ui ypaBHEHUS
pacnpoctpanenus BonHbel. Tounee, B R3 0600mennoe pemenne 3amaun Komm
ONKCHIBACTCS uepe3 ormepatopa ycpemnenus u(x,t):=tA,g(x), roe A:g -
«cpenHee 3HaueHue» GQYHKIMUM g Ha cdepe, TOUYHEE 3HAUCHUS OIeparopa
YCPEAHEHUA B ¢.

Bo3HUKaEeT eCTECTBEHHBIN BOIIPOC: MOYKHO JIU MOJYYUTh AIIPUOPHYIO OLIEHKY
JUIsl pereHus 3a1a4u Koy B 3aBUCUMOCTH OT HAYaJIbHOTO yCIIOBUA?

Ora OlLIeHKa HEpa3pblBHO CBs3aHa C MpoOiemMoid 00 OrpaHuYeHHUH
c(epuUecKOro MakCHUMaJIbHOTO omneparopa CTeilHa B TPEXMEPHOM E€BKJIMIOBOM
IPOCTPAHCTBE.

OrneHka MakCMMaJbHOTO oOIepaTopa cBsi3aHa Cc mpeoOpa3oBaHueM Dypne
Mep, ONPENEIsIEMbIX THIEPIOBEPXHOCTHIO. B 1982 roxy A. I'punnud oOHapyxui
CBSA3b MEXIY MOPSAAKOM yObIBaHHS IpeoOpa3zoBaHus @Dypbe Mep M MOKa3aTeaeM
OTPaHMYCHHOCTH MAaKCHUMAIIbHBIX OIepaTropoB B mpocTpaHctBax LP. Hmeercs
runote3a M. M. CreliHa o cBsA3M mopsaka yObiBaHuUs npeodpasoBanust Oypbe mep
U TOKa3zaTejleM OrpaHMYeHHOCTH MAaKCHUMAaJIbHBIX omnepatopoB. B cBsizu ¢
HEOOXOJIMMOCTBIO TMPUMEHEHUsT METOJd, OCHOBAaHHOTO HA TEOPEME BIOXKEHUS
Co6oneBa, Corrn u CTeliH BBEIM OCHWUIMPYIOIIMNA HHTETPAT C MHOMXHUTEJIEM
rameHus. B 3ToM uHTErpasne creneHb rayCcCoBoil KpUBU3HBI YHACTBYET B KAUECTBE
muoxutens ramenus. M. M. Creitn u C. JI. Corru nokaszanu, 4to yObIBaHUE
COOTBETCTBYIOILIETO OCIHWJUIMPYIOIIETO WHTErpaja ONTUMAaJbHO, KOI/Ia CTENEHb
raycCoBOM KPHUBHU3HBI JIOCTaTOYHO BEIHMKA. ECTECTBEHHO BO3HMKAET BONPOC O
MHHUMAQJIBHOM CTEIEHU IrayCCOBOM KPUBHU3HBI, KOIJa OCLHUUIMPYIOIIUN HUHTErPal
ONTUMAJIbHO YOBIBaeT. ITOT Bompoc Obul moctaBieH Corru u CrelHOM.
AHanoruyHas 3ajia4a B 4aCTHOM ciiydae Obuia pemreHa B 1990 roqy B pabote M.
Kosnunr, C. ucue, I'. Mayuepu, J[. Mrosiepa 715l BBITYKIJIBIX THIIEPIIOBEPXHOCTEN
KOHEYHOT'0 JIMHEWHOI O THUIIAa. B 0THOMEPHOM cilydae, TOUHEe IS Cllydasl KPUBBIX,
3aJlaHHBIX TpagukoM mnoJuHOMUaIbHOW (yHkMu  [{. OOepnuH pemmin 3Ty
npobsemy. B 1985 rogy Corru u CteiiHa ao0ka3aHo, UTO €CJIM rayccoBa KPMBH3HA
TUIEPIIOBEPXHOCTH HE UMEET HyJIEH OECKOHEYHOTO MOPSAKA, TO COOTBETCTBYIOIINI
MaKCUMAIILHBIN ONIepaToOp OTpaHu4eH B LP JIJIsl HEKOTOPOTO KOHEYHOTO 3HAUCHUS P.
B ar10il paboTre oAHMM M3 OCHOBHBIX CPEJACTB J10Ka3aTelIbCTBA OTPAHHMUYEHHOCTU
MaKCUMAaJIbHBIX OMIEPATOPOB OBLIM TaK HAa3bIBAEMbBIC OCIHMIUISITOPHBIC WHTETPAJIBI C
MHOKUTEJIEM TallleHHs], B KOTOPBIX T'ayccOBa KpUBU3HA UTPAET poJb racurens. B
2005 roxy B pabote M.A. UkpoMoBa BBEICHBI MHOKUTEIH TAIlICHUS Yepe3 TJIABHBIC
KPUBU3HBI  TUIEPIIOBEPXHOCTH U  TOJYYEHBl  YCIOBHUSI  OTPAHUUYEHHOCTHU

MaKCHMaJbHBIX OINEPATOPOB, CBSI3aHHbIE C 0OoJjiee IMIUPOKUM KJIACCOM
TUIIEPIIOBEPXHOCTEN.
LP-oueHKM  MaKCUMAJIbHBIX  ONEpPaToOpoOB,  ACCOIMMPOBAHHBIX  C

runeproBepxHocTamu S C R cpazansl ¢ noenennem f[i(¢) — npeobpasoBanus
®ypbe coorBercTBYyOMUX Mep. A. I'puanmud mokasan, uro, ecmu [A(E) = O(|€]7Y)

(mpu |é| — +o0)my > %, TO MaKCHUMaJIbHBIN omiepatop M g(x) = sup;so|A:g(x)|

1
orpannded B LP(R™1) mpu p > 1 +5. Opnako, B cllydae Korja MOPSIOK
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. 1
yobiBanus fI(€) Ha OCCKOHEYHOCTH, T.€. ¥ < 7> 3ajada, 00 LP orpaHu4eHHOCTH

COOTBETCTBYIOIIETO MaKCHUMAaJIbHOTO OIepaTropa JI0 CHX MOpP OCTACTCS OTKPHITOM.
dakTuuecku, B 1985 roay Corru u CteliHa BBEAEHBI OCHUJUITOPHBIC HHTETPaJIbl
C MHOXHUTEJEM TallleHUus U OHM  JOKa3aJM, 4YTO, €CJIM CTENeHb ¢ TraycCOBOMU
KPUBU3HBI U (¢ = 21, TO OCHWIISATOPHBIE HHTErPAJIbl C MHOXXHUTEJIEM TalleHUs

n
yosiBaet B mopsiake O (|€| 2) (mpu |€| = +00). OTcroma, mpu BEITIOJIHEHUN YCIIOBUS
|IK(x)|"¢ € L}*(S) (rne &> 0), n0oka3aHa OrPaHUYEHHOCTh MAaKCHMAJIbHOTO
omneparopa B LP ipu p > p(q, €). boiiee Toro, ObUIO yCTAaHOBICHO YTO, YEM MEHBIIIC
q ¥ 4eM Oouibllie € TeM MeHbIe p(q, €).

CBsi3b JHCCEPTAIMOHHOTO HCCJIEAOBAHHUA ¢ IUIAHAMH HAY4YHO-
HCCIeA0BATENIbCKUX PaldoT BbICHIET0 00pPa30BaATEJbHOI0 WJIM HAYYHO-
HCCJIEA0BATEIbCKOI0 YUPEKIeHNs, [/Ie¢ BHINOJHEHA JUCCePTAIHA.

HuccepTranrionHas paboTa BBIIIOJHEHA B COOTBETCTBHH C IUIAHOBOM TEeMOM
Hay4yHO-HccienoBarenbckoro rpanta OT-D4-69 '"l'apMoHuueckuil aHaIM3,
CTENICHHAsl TEOMETPUS M UX MPUIIOKEHUS K 3a7adyaM MaTeMaTH4YecKou (u3uku"
Camapkanickoro rocynapctsennoro yausepcuteta (2017-2020 rr.).

Heabo mncciaenoBanus spisietcss paccmorpenne 3amaun C.J[.Corru u
N.M.Crelina 00 onTuManbHOM yObIBaHUH ITpeoOpa3zoBanust Oypbe MOBEPXHOCTHBIX
Mep, C MHOXXHUTEJEM TallleHHsl IS YaCTHOIO Kjacca CEMEWUCTB aHAJIUTHYECKHUX
MOBEPXHOCTEN TPEXMEPHOTO E€BKJIMI0BA MPOCTPAHCTRA.

3agaum uccjiel0BaHUA:

MOJYYUTh OLEHKU JJ1sl peoOpa3zoBanusi Dypbe MEP ¢ MHOKUTEJIEM TallleHUSI
Ha YaCTHOTO KJIacca aHAJIUTHUYECKUX MOBEPXHOCTEH TPEXMEPHOTO MPOCTPAHCTRBA,
JUISE KOTOPBIX B KaXJOM TOYKE MMeEEeTCS XOTs Obl OJIHa HEHyJeBasl TJIaBHas
KpUBU3HA,;

MOJIYYHUTh OIIEHKH J1J1s1 peoOpazoBaHusi Dypbe Mep ¢ MHOKUTEIIEM TallleHus,
COCPEIOTOYEHHBIX Ha CEMENCTBE aHATUTUYECKUX TUIIEPIIOBEPXHOCTEN;

MOJIYYHUTh OIIEHKH J1J1s1 peoOpazoBaHusi Dypbe Mep ¢ MHOKUTEIIEM TallleHus,
COCPEIOTOYEHHBIX HA MPOU3BOJIBHBIX AHAJIUTUYECKHX THUIEPIOBEPXHOCTAX
TPEXMEPHOTO MPOCTPAHCTBA;

HaWTH MoKaszaTellb  TapaHTUPYIOIIHUMA ONTUMAJIbHOE  yOBIBaHHE
npeodpazoBanusi Pypbe MOBEPXHOCTHBIX MEP, JIJIs1 MPOU3BOJIBHBIX aHATUTHYECKUX
MTOBEPXHOCTEH TPEXMEPHOTO MTPOCTPAHCTRA.

O0beKT uccae0BaHUs TJ1aJKUE TOBEPXHOCTHBIE MEPHI, COCPEIOTOUCHHBIC
Ha aQHAJUTUYECKUX THUIEPIOBEPXHOCTAX, COAEpKAIIUe MHOXXHUTEIbh TallleHus,
npeobpazoBanue Dypbe Mepbl, OCHWIUISATOPHbIE HHTETpajbl. MakcuMalbHbIC
OTIepaTOPhI, ACCOIIMUPOBAHHBIE C TUIIEPIIOBEPXHOCTSIMHU.

IIpeamer wuccjienoBaHUA OIGHKH mpeoOpazoBanusi Dypre wMep ¢
MHOXUTEJIEM Tall€HUs, COCPEAOTCUCHHBIX HA CEMEHCTBAX aHAIUTUYECKUX
TUIEPIIOBEPXHOCTEH, W (UKCUPOBAHHOW aHATUTUYECKON TUIEPIIOBEPXHOCTH
KOTOpast UMEET XOTs Obl OJJHY HEHYJIEBYIO TJIABHYIO KPUBU3HY B KaXKJIOW TOUKE, U
MPOU3BOJIHBIX AHATTUTUYECKUX TMIIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA.
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Metoabl uccienoBanus. [Ipy BBINOIHEHUH HUCCEPTALMOHHONW pPabOTHI
MCITI0JIb30BAaHbI METO/IbI TEOPUU OCOOCHHOCTEN U PEpeHITUPYEMBIX OTOOpaKEHUH,
TEOPUM AHATIUTUYECKUX (YHKIMMA, aCHMITOTHYECKHE METOJAbl aHajiu3a, a TakkKe
METOJbl KOMMYTaTUBHOTO TAPMOHUYECKOTO AaHAIH3A.

Hay4nasi HOBU3HA MCCJIEIOBAHUS COCTOUT B CIIEIYIOIIEM:

nonyyeHo pemenue 3amadyn Corrm - CreiiHa 7 aHATUTHYECKUX
TUIIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA, JJISI KOTOPBIX B KaXKJOW TOUYKE
MOBEPXHOCTHU XOTsI ObI OIHA U3 TJIaBHBIX KPUBU3H OTJIMYHA OT HYJIS;

NOKa3aHa TOYHOCTh IOJYYEHHOM OLIEHKM JUIsl TOKa3aTens TIayCcCOBOM
KPUBU3HBIL;

noiyyeHo peuienue 3anaun Corru - CteitHa 7151 ceMelcTBa aHATMTUYECKUX
TUIIEPIIOBEPXHOCTEN C OJHOW HEHYJIEBOM TIJIaBHOM KPUBHU3HOM TPEXMEPHOIO
IPOCTPAHCTBA.

HalJieH TMoKa3aTeiab q = 3/2 , rapaHTUPYIONIUI ONTUMAJIbHOE YObIBaHUE
npeodpazoBanus Pypbe MOBEPXHOCTHBIX MEP, [l IPOU3BOJIBHBIX AHATTUTUUECKUX
nosepxHocTeii B R3;

MPUBEAEH MPUMEP, TOKA3BIBAIOIINI CBSI3b MEXAY ONTUMAJIbHBIM YOBIBAHUEM
npeoOpa3zoBanusg Dypbe NOBEPXHOCTHBIX MEp, C MHOXXHUTEJIEM TallleHUus U
MOKa3aTesieM OrPaHUYEHHOCTH MaKCUMAJIbHBIX ONIEPATOPOB.

IIpakTH4yeckue pe3yJbTaTbl HMCCIACAOBAHMS HAWJIEHO TOYHOE 3HAYEHUE
MOKa3aTesis rayCcCOBOM KPHUBU3HBI TapaHTHPYIOUIETO ONTUMAalbHOE YOBIBAaHUE
npeoOpazoBanuss Dypbe MeEpbl, C MHOXHUTEIEM TalleHUsT Ha IPOU3BOJIBHBIX
AHAIMTHYECKUX THUIEPIOBEPXHOCTIX TPEXMEPHOIO MpocTpaHcTBa. IIpumeHenue
pE3yNbTATOB ISl HAXOXKIAEHUS II0Ka3aTessi OrPAHMYEHHOCTH  MAaKCHMaJbHOIO
oneparopa CTeiiHa, CBSI3aHHOTO C TUIEPIIOBEPXHOCTEN.

JIoOCTOBEPHOCTh Pe3yJIbTATOB HCCAEAOBAHUA OOOCHOBAaHA CTPOTOCTHIO
MaTEMaTUYECKUX PACCYKJICHHM M JOKa3aTeJbCTB, HMCIOJb30BAHMEM HW3BECTHBIX
METO/IOB TEOpUU OCOOEHHOCTEN aUPPEepeHIUPYEMbIX OTOOPAKEHUN, TEOPHUU
aHATMTHYECKUX (DYHKIIMI, aCHMOTOTUYECKUMH METOJJaMU aHAIN3a.

Hayuynass u npakTuyeckasi 3HAYUMOCTb Pe3yJbTATOB MCCJAEI0OBAHUS.
HayudHoe 3HaueHue pe3yabTaToOB UCCIEAOBAHUS 3aKI0YAETCS B TOM, YTO HAHAEHHOE
TOYHOE 3HAYEHHUE IOKa3aTessl rayCCOBOW KPUBHU3HBI TAPAHTUPYET ONTHMAIIBHOE
yoObiBanue mnpeoOpazoBanus Dypnre cooTBeTcTByIOLIEH Mepbl. lIpakTnyeckas
3HAYMMOCTb JUCCEPTALMM COCTOUT B TOM, YTO PE3YJIbTAThl TUCCEPTALUU CIy’KAT
OCHOBOU MPHU U3yUEHUHU XapaKTepa pelieHu ypaBHEHUH MaTeMaTHIeCKOU (DPU3HKH.

BHeapenue pe3yiabrartoB uccjaenoBanusi. Ha  oCHOBE  MOJIy4EHHBIX
pE3YJIBTATOB OTHOCAILMXCS IO OLIEHKAaM OCHWJUIATOPHBIX HWHTErPAJIOB C
MHO>KUTEJIEM TallleHUS:

NOJIyYEHHBIE pE3YyJbTaThl, OTHOCSIIMECS K OLEHKaM OCHUUIMPYIOMIMX
MHTETPAJIOB C MHOXKUTEJIEM TallleHUs] UCIOJb30BaHbl B cTaThe “On archimedean
zeta functions and newton polyhedra”, onmy0JuKOBaHHOM B 3apyOeKHOM KypHaJIe
“Journal of Mathematecal Analysis and Applications”, Volume 473, Issue 2, 2019,
p.1215-1233( 1F=1.22) npu ucciaenoBaHuu apupMeTUUecKorl a3zera (PyHKINH,
OTPEJIETICHON C TOMOUIBI0 MOJMHOMUATIBHON (YHKIIMM OT MHOTHUX KOMILJIEKCHBIX
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nepeMeHHbIX. [[puMeHeHne 3TUX pe3ysbTaTOB MO3BOJWIM  ONPEEIHUTH MOIIOC,
pacmoJIOKEHHOW  OJIvbKalero K Hayalo KOOpAWHAT MepoMOop(hHOTO
MPOJIOJDKEHUS 3eTa-(PYHKIINH, ONpeieNIEeHHON ToJI0MOphHOMN (yHKIUEH;

OLICHKU TpeoOpa3oBanus Dypbe Mep, COCPENOTOUYCHHBIX Ha CeMeHCcTBax
AHAJIMTUYECKUX TOBEPXHOCTEM TpPEXMEpPHOTO EBKIMIOBA NPOCTPAHCTBA,  C
MHOXHUTEJIEM TallleHUs,  MCIOJb30BaHbl B CTaThiXx ‘OO0 OrpaHUYEHHOCTH
MaKCUMaJIbHBIX OIEpaTOPOB, CBSI3aHHBIX C rumneprnoBepxHocTsMu” U «On the
Weierstrass Preparation Theorem», omyOIMKOBaHHBIX B 3apyOEKHBIX KypHajax
(“CoBpemennass Maremaruka. dyHaaMeHTanabHble HampasiieHus . Poccust 2018.
Towm 64, Beimyck 4. Ctp.650-681. Ne 3 (IF=0.25), “Annales Polonici Mathematici”
123 (2019),p. 473-479 (IF=0.9).) nns HaAXOXJIECHUS MOKa3aTesl OrPaHUUYEHHOCTH
MaKCHMAaJbHBIX OMEPATOPOB W U3YYEHUS TOBeleHus mnpeodpasoBanus Dypre
Mep Ha O0ecCKOHEYHOCTH. [IpruMeHeHue Hay4HbIX Pe3yJIbTATOB MO3BOJIMIIN OLIEHUTH
MaKCHUMaJIbHbIN ONIEPaTOp B IPOCTPAHCTBE (PYHKLINNA, HHTETPUPYEMBIX CO CTEIIEHBIO
U ONpENeNUTh MOBEeAeHUE IMpeodpa3oBaHus Pyppe Mep C MOMOIIBIO METOJa
IOJMHOMOB Benepirpacca;

OLICHKHM, IIOJIyYEHHBIC JUISI MaKCHMAJBHBIX OIEpaTOPOB B IPOCTPAHCTBE
UHTETPUPYEMBIX (YHKIIMI C HEKOTOpPOM CTENEHUW U CBOMCTBO OrpaHUYEHHOCTU
MaKCUMaJbHBIX  ONEpPAaTOPOB B  IPOCTPAHCTBE CYMMHUPYEMBIX  (DYHKUIUH
UCIIOJIb30BaHbl B HCCIIEIOBAaHUAX 3apyO0eKHOr0 HAyyHOro TIpaHTa HomepoMm Ne
APO5131268  nna uccrnenoBanus pemieHus 3agauv Komwm runepOonryecKux
ypaBHeHu# (CrpaBka MexayHapoIHbIN Ka3aKCKO-TYPELKUN YHUBEPCUTET UMEHU
Xomxa Axmena Scasu ot 11 centsaops 2020 r.) [IpuMeHeHne HaydyHOTO pe3ysbTaTa
J1a70 BO3MO>KHOCTb TOJIyYUTh anpHOPHBIE OLIEHKW IS perieHus 3aaaun Komm
rUnepOoIMYEeCKUX YpaBHEHUI

AnpobGauust  pe3yJabTAaTOB  HCCIAeA0BaAHUA.  Pe3ynbTaTbl  JTaHHOIO
UCCIIEIOBaHMsI OOCYXJEHbl Ha 7 HAyYHO-NPAKTUYECKHX KOH(QEpEeHLHSX, B TOM
YHCJIe Ha 2 MEXIYHAPOIHBIX U 5 peciyOIMKaHCKUX.

Ony0/MKOBaAaHHOCTH pe3yJIbTAaTOB HMccienoBaHusi. [lo TeMe auccepranun
onyosukoBaHo 11 HaydHbIX paboT, 4 U3 HUX BXOJAT B IEPEUEHb HAYUHBIX U3/IaHUM,
MPEIJIOKEHHBIX BBICIIEH aTTecTallMOHHOW Komuccuen PecryOnmuku Y30ekucrtan
JUISL 3aIIUTHI JOKTOPCKUX JUCCEPTALUi, B TOM YHUCJE 2 CTaThU OMYyOJIMKOBaHbI B
3apyOeKHBIX )KypHalaX U 2 pecnyOIMKaHCKUX HAYYHBIX U3/IaHUSX.

Crpykrypa u 00béM auccepranmu. J[uccepraiusi COCTOMT U3 BBEACHUS, TPEX
IJIaB, 3aKJIFOUYECHUS] M CIIUMCKA MCHOJb30BaHHOW JuTepaTyphl. O0beM IuccepTanuu
cocTaBisieT 97 cTpaHUL.

OCHOBHOE COJEPXAHUE JUCCEPTALIUU

Bo BBegenumm 0O0OCHOBaHAa aKTyaJlbHOCTh M BOCTPEOOBAHHOCTH TEMBI
JUCCepTAIlii, OMPEICIICHO COOTBETCTBUE  HCCIEAOBAHUSA  MPUOPUTETHBIM
HAIpaBJICHUSIM Pa3BUTHUA HAYKH M TEXHOJOTHM pecrnyOluKd, MpUBEAEH 0030p
3apyOeXHBIX HAyYHBIX HCCJIEIOBAaHUM MO TeMe JUCCepTallud U CTENeHb
U3Y4YEHHOCTH MpoOeMbl, cHOPMYIUPOBAHBI LEIH U 3a/1a4H, BBISIBIECHBI OOBEKT U
peaIMeT UCCIIeI0BaHus, U3JI0KEHBI Hay4YHasi HOBU3HA U IPAKTHYECKUE PE3yIbTaThI
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WCCJICIOBAHMsSI, pACKpbITa TEOpeTWYEeCKas W  MPaKTHYeCKass 3HAYUMOCTh
MOJIYYCHHBIX  pE3yJbTAaTOB, JlaHbl CBEACHUS O BHEJIPEHUU PpE3yJIbTaTOB
UCCIeI0BaHUs, 00 OIyOJIMKOBAaHHBIX pab0OTax U O CTPYKTYpE IUCCEePTAIUH.

B nmepBoii rmaBe aucceprauuMu, Ha3zBaHHOW ''BcemomorartesibHbIE
YTBEpP:KIEHUsI M 00Cy:KJAeHHe Pe3yJbTaToB', TMpHUBEAEHbI HEOO0XO0IUMBIC
npeaBapuTeNbHbIE CBEICHUS, OCHOBHBIC ONPENEICHUS U BCIOMOTaTelbHbIC
YTBEPXKJICHUSI, KOTOpbIe OYIyT MCIOJIb30BaHbl MPU M3JIOKEHUU JadlbHEHIINX
pe3yapTaToB paboThl. JTa TJIaBa COCTOUT M3 TpeX maparpagos.

B nepBom maparpade riaBel [ mpuBoasiTCs HEOOXOAUMBIE (PAKTHI U TEOPEMBI,
OTHOCAIIMECS K TEOPUU TIAAKUX (QHATUTHYECKUX) THUIEPIOBEPXHOCTEH B
npocTpancTBe R3 M 0CHUIIATOPHBIX HHTEIPATIOB.

Teneps mpuBeneM OMpeaeieHus HEOOXOAUMBIC B TAIbHEUIIIEM H3JI0KEHUH.

Iycts f € C™(Q), m = 2, - BemecTBeHHO3HAYHAS QYHKIHSA U {) - 067aCTh
B R™.

Omnpenenenune 1. Mampuya, cocmasnennas u3z yacmHvlx NPOU3BOOHBIX EMOPO20
nopsioka enaokou @yukyuu f(x), Hazvleaemcs eeccuanogol mampuyeil 3mou
@yuxyuu 6 Oannoti mouke u 06v1uHO 0bo3Hauaemcs yepes D% f(x), m.e.

D2f(x) = LLENn Hessf(x) = detD%f(x) .
ox;ox; 4
Onpenenenue 2. Touxa x° nazvieaemcs kpumuueckoti mouxoti pynxyuu f(x),
ecau
Vi(x% = 0.
Kpumuueckas mouxa x° nasvieaemcs neevipocoennoii, ecmu detD?f(x%) # 0
Onpenenenue 3. IIpoussedenue 2nasnvix kpususn cunepnogepxrocmu S € R+ g
MmouKe X HaA3bl8Aemcsl 2ayccosoll kpususznotl u ooosnauaemes K(x). Eciu Gu Q —
Mampuysbl nepeou U 8mMopou @OYHOAMEHMANbHbIX HOPpM — SUNEPNOBEPXHOCMU 8
mouyKe X 8 HeKOMOpoM bazuce, Mo 2aycco8a KPUSU3HA Moxcem OblMb GbIYUCTEHA
caedyrowum 00pazom:

 detG’
[Tycte moBepxHocTh S C R3 3amana rpagukoM Tiagkoil (QyHKIUHM X3 =

f(x1,x,). Torga rayccoBa KpUBM3HA UMEET BUJ:

9*f0%f _ (az_f)z

0x? dx2 0x10x;
K(x1, %, f(x1,%3)) = of 5 of N
1+ (%) + (%)

B BTOopom maparpade wu3ydeHbl pa30MEHUE IOBEPXHOCTH M HEKOTOPHIC
TEOPEMBI TEOPHUH OCITUIUIATOPHBIX HHTETPAJIOB.
Omnpenenenue 4. Ocyuniimopuvim unmepaiom ¢ ¢azou f u amnaumyoou P
HA3bl8aemcs UHme2pal 8U0a

T f) = f e () dx,

R™
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20e f:R" » R, Y: R" & C- araokue gynuxyuu, npuvem P umeem KOMNAKMHbLL
Hocumenw, A - gewjecmeeHublll napamemp.

B stom maparpade npusenensl jgemmbl Opaeiin u Ban nep Kopnyra o
MOBEAEHUH OCLUJUISITOPHBIX HHTErPAJIOB.

B Ttpersem maparpade rnaBel | mpuBOAATCA TOCTaHOBKa 3agavya H
00Cy’KJI€HIE pe3yJIbTaToB.
OcHoBHas 3a7ada GOpMyJIUpPYETCs Tak: HAUTH MUHUMAaJIbHOE 3HAYEHHE ¢ TaKOE,
YTO CHPaBEJIMBaA CIEAYIOLIasi OLEHKA

f e ¢ |K ()| 9 (x)do(x)| < AIE]Z,
S

rie A HEKOTOPOE MOJIOKUTEIBLHOE YHCIIO.

Orta 3amada mnoctraBieHa B pabore Corrm u CreitHa. YacTuuHoe perieHue

aHaJOTMYHOM 3a7auu npuBeaeHo B padbotax M. Kosmusr, C. Jlucue, I'. Mayuepu,

J. Mromiepa i BBITYKIIBIX THIEPIIOBEPXHOCTEN KOHEYHOTO JIMHEWHOIO THIIA.
1

Tounee, nokazano, yro mpu 0 < Y(x) < K(x)z u P € C5°(S), npeobpazoBaHHe
®dyppe COOTBETCTBYIOIIEH Mephl. PelieHne 3Tol 3alayd B OJJHOMEPHOM CIyyae,
TOYHEE Korja S KpuBas, 3aJjaHHas rpa(MKoOM IMOJIMHOMA, BBITEKAET U3 PE3YJITATOB
1. M. OGepnuna.

Bo Bropoii riase auccepranuu, Ha3BaHHOH ''OQ0 oneHkax npeodpa3oBaHus
dypbe Mep ¢ MHOkHUTeaeM ramenus' npuBoautcs peumenue 3agaun C.J1.Corru
n WM.CreitHa Ui aHAJIWTHUYECKUX  THUIEPHOBEPXHOCTEN  TPEXMEPHOIO
MPOCTPAHCTBA JIJI1 KOTOPHIX B KAXKJOW TOUKE TMUIEPIOBEPXHOCTU XOTs Obl OJIHA U3
IJIABHBIX KPUBU3H OTJIMYHA OT HYJIS.

B nepBom naparpade riassl I qokazanbl BCrioMOraTeiabHbIe YTBEPKICHUA,
HEOOXOAMMBIE JIS TOKa3aTeIbCTBA OCHOBHOM TEOPEMBI BTOPOM IJIaBBI.

B cBsa3u ¢ mpobiemMolt 00 OrpaHMYEHMH MaKCHMAaJIbHBIX OIEpaTOpOB,
aCCOLIMMPOBAHHBIX ¢ TuneprnosepxHocteio S € R C. M. Corru u U.M.Creitnom
BBEJICHBI JIeMII(UPOBAHHBIE OCIIUIUIATOPHBIC MHTETPAJIBI CIICAYIOIIETO BUIA:

fiq($):= Lei(f’x)IK(X)l"lP(x)dU(x), (1)

rae K(x)-rayccoBa KpHBH3HA THIIEPIIOBEPXHOCTH B Touke X € S, P € C5°(S) -
HEOTpHUIIaTeNbHAs ThagKas GyHKIHS ¢ KOMIAKTHBIM HOcUTeneM, (X, &) ckaiaspHoe
npousBeneHne BEeKTOpoB x U ¢, do(x)- moBepxHOCTHass Mepa. OCHOBHBIM
PE3yIBTATOM BTOPOM TJIABHI ABJISIETCS CIICAYIOIIAs TeopeMa.

Teopema 1. ITycmb q = 1 ¢uxcuposannoe eewgecmeennoe yucio u S € R3
AHAIUMUYECKASI 2UNEPNOBEPXHOCTb, OISl KAAHCOOLU MOUKU KOMOPOU X0ms Obl 00HA
U3 21A8HLIX KpusuzH omauuna om wys. Toeoa, npu nobdou gyukyuu P € Cy°(S),
ons unmezpana [l () cnpasednusa ciedyrowas oyenKa:

X Cllpllc2
2oe C ¢ukcuposannoe noioxicumenbHoe Yyucio.
3ameuanue 1. Ilpu q = 4 cnpaseorusocms oyenxu (2) ooxasana 6 pabome C.J[.

Coceuu H.M.Cmetina 015 npou3eoibHOU 21A0KOU UNEPNOBEPXHOCHIU.

(2)
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Taxum o6pazom, Teopema 1 yrounsiet pesynabrat Corru-CreitHa mis
YaCTHOTO KJIacca aHAIMTUYECKUX TUIIEPIIOBEPXHOCTEH.

bonee Toro, 3Hauenne q =1 ontumanbHo. TouHee, CyllIEeCTBYeET
TUIIEPIIOBEPXHOCTh YAOBJIETBOPSIONIAsl YCIOBUSIM TeOpeMbl 1 Takasi, 4To mJid
JI000r0  TOJOXKUTENBHOTO unciaa ¢q <1 copaBemaMBO — ACUMOTOTHYECKOE
COOTHOIIICHHE:

C _q+2
ﬁq(,m): glf1)+0(,1 2 ) (npu A — +0),
A2
e N - eIWHUYHBIA BEKTOp HopMmaym K moBepxHoct B Touke (0,0,0).

JlelicTBUTENBHO, MycTh S noBepxHocTh B R3, 3anannas B Buje rpadguka QyHKIUHM:
—8(x—x%)
(1+|VD(x1,x2)|2)?

D(xq,%,) = (x, —x2)%. Torna K(xq,x,) = Jlerko 1mokasaTh, 4TO

Aq(An) umeet crneyromuii BU:
f e 102D, — x|y, x,)dxydx,
U

89 (x1,%,(x2—x7)?)
VA+[VD(xq,x5)[2)29-T
MepeMEHHbIX X, — X2 =7y, W COINACHO JleMMe OJpiedu  npu  GOJbIIHMX
ITOJIOXKHUTCIBbHBIX 3HAYCHUAX A HOHyLH/IM COOTHONLICHHC:

2 q+ 1\ in(g+1) _q+1 5
j ey, a(y)dy = 8r (o) F 2 j a(es, x2)dx; +
ur _ﬂ R
+0(4 2),

rae ['(+) - ramma ¢ynknus Oinepa. Tak kak a(0,0) = 1(0,0,0) > 0, To rnaBHBIH
YjieH OTJIMYeH OT Hyssl npu YP(xq,X,,X3) = 0 118 JaHHOW TUIEPIIOBEPXHOCTH.
OTtcrona MOKHO 3aKJIFOUUTh, YTO JUISA MOCHEAHEN MoBepxHOCTH S mpu q <1
OIICHKA BUJA (2) HE UMEET MECTO.

Bo Bropom naparpade riassi I, MbI mokaxxeM, 4To aJist ¢ OJU3KUX K HOpMan
TJIaBHAs YaCTh ACUMITOTUKH [l,(§) ONmpenenseTcss OQHOMEPHBIM OCHUILIATOPHBIM
WHTETPAIIOM C MHOXKUTEJIEM TaIlICHHUS.

OCHOBHBIM pe3yJbTaTOM 3TOro mnaparpada sBIsSETCA MPEAJIOKEHUE 00
acMMNTOTHYECKOM ToBeneHuu [1,($). To ecTh: murerpan fi,(§) 3anuMchIBacTCs B
BUJIE IBYMEPHOTO OCHUJUIATOPHOTO MHTErpaa:

rae a(xq,x;) = B nocnennem UHTErpasne UCHob3yeM 3aMEHY

ﬁq(f) = f i ei€3F(x1;x2,51,52)a(x1’xz)lHessf(xl’ xZ)lquldeI (3)
R
Tac
_ Y(xy, %2, f (X1, %2))
a(xlixZ) - )
VA + IV (0 [
3 3
F(x1; X2,81, SZ) = f(xl,xz) + 51X1 + S2X5,81 = 5—1,52 — E_Z,
3 3

Hessf(xq1,x,) = detD?f(xq, x,).
Msp1 Oymem cuutath, uto Hessf(0,0) =0, ubo ecnu Hessf(0,0) # 0, To
yTBEPIKICHUE TEOPEMBI | ClieyeT U3 KIacCUYeCKUX pe3ysbTaTtoB [epra . A Takke
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MMpCAIOJI0KUM, YTO 1/) HMECT JOCTATOYHO MaJlblii HOCHUTEIb. 3aM€TI/IM, 4qTO €CJIN

2
rank(D?£(0,0)) =1, T0 mHb6O % #+ 0, 1mmbo o gio 9 20, Pam
1 2

92£(0,0)

pycans 0. Torma, cornacHo teopeme
1

OIMPCACICHHOCTHU MOKHO IIPpCAIIojaararb, YTo — 5 —

O HEABHOU (DYHKIIMM, ypaBHEHUE
E, (X1, X2, $1,82) = fx1 (X1, %)+, =0
UMeeT EIWHCTBEHHOE aHAJIMTHYECKOe peleHne Xx; = x;(X,,S;) B Maloi
OKPECTHOCTH Hayasaa koopanHaT B R, X Ry .
PaccMoTpuM BHYTpeHHUI HHTErpai B (3):

ay':= f el8sFLxx2s) g (x,, x, ) |Hessf (xq, x,)|9dxs, (4)

9IS
Fy (%1, %2, 81) = f(x1,%2) + 11
Ipennoxenne 1. Eciu anarnumuueckasn gpynxyus f (xq, x,) yoosremseopsem

2
yenosusm: Vf(0,0) = 0,2 (/;(CO 0)
1

maxas, umo ons unmezpana flg npu q =1 cnpaeednueo credyoujee
acumnmomu-vecKoe coomHouileHue.
. . 0,0
21T lSLgTL( A )53>

A N ax?
fq($) Tk

X ] ei€3(Fl(xl(x2:sl):x2151)+52x2) |Hessf(x1(x2’ Sl)' xz)lqa(xz’ Sl)dXZ +

#* 0, mo cywecmeyem oxpecmnocmo nyns U

=) (mpn 1€l > +<0)
g1/ |

rae a(x,, s1): = a(x;(x,, S1), X3)@ (x5, S1), 371€Ch @ HEKOTOpAs rnaaKas GyHKIIHS.

B tperbem maparpade rmimaBel Il 1oka3biBaeTcsi aHAIOr  TEOPEMBbI
JA.M.Ob6epauHa aJi aHATUTHYECKUX (YHKIIMMA, 3aBUCSIINX OT IMapaMmerpa S;. Mbl
PacCMOTPUM CIHENYIOIINN OJHOMEPHBIN OCUWIUIATOPHBIM MHTETPAIl C MHOKHUTEIIEM
ralICHHUS:

I,(&3) = f e s (FLlas) 3252 (x50 )|F" (x5, 5,)|9dx,, (5)

+o(

~ a2
rae a(x,, s1) = a(xy, sq)| Ef(xl(xz,sl),xzﬂq u F (x,,5;) aHanuTHYeCKas
1
dbynknus. B atom maparpade nmokazana crieayronias:
1
Jlemma 1. Ilycmv q = > Quxcuposannoe sewecmaennoe uucno. Toeoa cywecm-

eyem okpecmnocmo W C R, nauana koopounam maxas, umo 0is 1060t a €
Co’ (W) cnpaseonusa creodyrowas oueHKa'

1q($3)] =

Cla IIV

|S;3|2

B Tpetbeii rnaBe, Ha3zBaHHOU '"OO0 olleHKe OCHM/UISSTOPHBIX HHTETPAJIOB €
da3oii, 3aBucsameit ot napamerpoB'", npuseneHo pemenue 3anaun C.J[.Corru u
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N.M.Creiina 00 onTuManbHOM YOBIBaHWM TpeoOpa3zoBanus Dypre Mep C
MHOXHUTEJIEM TalleHus JJii YacTHOro Kjacca CEMEHCTB —aHaJIMTHYECKHX
MOBEPXHOCTEH TPEXMEPHOIO €BKIUAOBA MpocTpaHCTBA. OTMETHUM, UTO CTEIEHb,
yKa3aHHasi B O9TOM TrjaBe TOYHA, HE TOJIBKO JJII CEMEUCTB aHAJIMTUYECKHUX
TUIEPIOBEpXHOCTe, HO M 111 (UKCUPOBAHHOM  AHAJUTHYECKOM
TUIEPIIOBEPXHOCTU. A Takxke, B AToi TiaBe paccmorpena 3amada C.JI.Corru u
N.M.Crelina 00 onTuManbHOM YOBIBaHMM TIpeoOpa3zoBaHus @Dypre Mep cC
MHOXUTEJIEM TallleHUus [JI TPOU3BOJBHBIX AaHAJIUTHYECKUX IMOBEPXHOCTEH
TPEXMEPHOTO E€BKJIU0BA MTPOCTPAHCTBRA.

[Iycte  S(n) € R3-  cemeiicTBO aHAIMTHYECKMX THMIIEPIOBEPXHOCTEI,
3aBHCAIUX OT mapamerpa 1 € R™, ecrecTBeHHO ompeaenstores Mmepa du(n): =
Y(x,n)do(x,n) 1 COOTBETCTBYIOIIUE OCIIMILIITOPHBIC HHTETPAIIBI C MHOXKHUTEIIEM
TalieHus:

1) = [ e O GmInpemdatem), (6)
s(m)
1€ IS KaKI0r0o GUKCUPOBAHHOTO 1), do (X, 1) - moBepXHOCTHas Mepa Ha S(7).

B nepBoMm naparpade rnasel Il npuBoagrcs HeKOTOpbie (PaKThl U TEOPEMBI, A
TaK)Ke JI0Ka3aTeJIbCTBO CIACAYIOUIEH JIEMMBbI:
Jlemma 2. Ilycmv f(x,m) eewecmeeHHO-ananumuyeckas QyHKYus 6 Hauaje
koopounam u q = 1 - puxcuposannoe yucno. Toeoa cywecmgyem oKpecmHoCmb
nyna W X U ¢ R X R™ ons komopoii évinoansiemcst cieoyiouee moicoecmeso

xlg(om) = IFGomIT = £, )9,
eoe pynkyus g(x,n) umeem oepanuuennyio sapuayuto no W u ee nonanas sapuayus
oeparuyena 8 U.
Bo BropoM maparpade TpeTheil TaBbl paccMaTpUBACTCA JIBYMEPHBIN

ocHUIIATOPHBIH HHTerpa I, (&) mpu & € R3\[:

fq(8) = j elafuxasisa)q (x,, x,,n)|Hessf (x1, %2, m)|9dx; dx, (7)

RZ
rae
Yy, xg, f (1, Xx2,m))
a(xqy,x2,Mm) = Y
VA +VF Oy, x0,m)2) % . :

1 2
F(x1,%2,51,52,m) = f(x1,%2,M) + S1X1 + 52%3,81 = E_rsz = f_'

3 3

Hessf (xq,%,,1m) = detD?f(x4,x,,m) , tne I, € R® - koHyc, omnpeeneHHbII
coornomennem I;;: = {§ € R: |&5] < Zmax{|&,, |&,[}}

CornacHo Teopeme @yoOunu unterpai (7) 3amuchIBacTCs B BUE
1a§) = [ A3 x)e S,
R
rze

AL x) = f e iEaPCaxas) g (x, xp, ) | Hessf (i, %0 m)|Tdxy ®)
R
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u  Fi(x1,%9,51,m) = f(x1,%x2,m) + 51X, B »2TOM maparpade mokazaHO
YTBEpXKACHUE 00 aCHMITOTUICCKOM MMOBEACHUH WHTETpaa (8):
Ipennoxenne 2. Eciu ananumuuecxkas @yuxyus f(xq,%5,1M) yoosremeopsem

2
yenosusm: V,.£(0,0,0) = 0;%
1

nyna Vi X U € R2 X R™  maxkas, umo ons unmezpanra [it q(E, Xy) npu q =1

* 0, mo cywecmgyem oxpecmHocmo

cnpaeeaﬂueo Cﬂedyiomee acumnmomudecKkoe COOmHouerHue.

2
o ({300 sonccanmen

‘ﬁlq(f, xZ) = @ e
1

x [Hessf (e (e 51,1), 32 ) Cez, 51,m) + 0 () - (up I€] = oo),

20e a(xy,51,1) = a(x,(x,,51,1m),%x2,n)P(x,,51,1), 30ece ¢ - nekomopas enao-

X

1
KaA QbyHKZ/ﬂt}Z, npuiem 0 (E) PABHOMEPHO OMHOCUMENTbHO MAJbIX napamempoes

(x4, 51,1), m.e. cywecmsyiom C > 0 u okpecmuocme nyas U; makue, umo npu ecex

(x5,81,m) € Uy ebinonnsiemcs nepaseHcmeo |0 (Is‘il)| < l% ||a|| o2

B tpeTreM naparpade paccMOTpPEH CIeAYIOMNA HHTETpall

Iq(f3) :f eig?’F(xz'n)a(xz:77)|F”(x2:77)|qu2, 9)

rae F(x,,M) - BelleCTBEeHHO3HAYHAS aHATUTHYECKas! PYHKITUS B OKPECTHOCTH HYJIS
WxUWxUcRXR™)  ynoBierBopsitonias  CICAYIOUUM  YCIOBHSM:
F(x,,m) Z0,F(0,0) =0wua(x,,n) € Co° (W xU).

PaccmoTtpen cimydwaii, xorma dazoBas ¢yHkus F(x,,1) yIOBICTBOPSET
YCIIOBUSIM TOJTOTOBUTEILHOM Teopembl BeliepimTpacca, T.e. F(x,,0) 2 0, B aTOM
ciydae F(x,,0) nmeer ocobeHHOCTh THTNIA Aj. DTO yCIOBUE SKBUBAJICHTHO TOMY,
uro pynknus F', (x,,0) B Touke x, = 0 numeer kopeHs kpatHocT k (k < 00) npu

yenosuu F', (0,0) = 0.
B stom maparpade mokazaHo, 4To mpu g 2% unterpan (9) yowiBaer

ONTUMAJIBHO. DTO YTBEPXKICHUE SBISETCS aHajioroM Tteopemsl J[.O6epiuHa.
JlokazaHbl CIEIYIOIIUE TEOPEMBI:

Teopema 2. ITycmb q = 1 ¢puxcuposannoe éewgecmeennoe yucio u S(n) < R3-
CeMeliCmeo aHAIUMU4ecKux sunepno8epxHocmell, 3a8UcCauwux om napamempa 1 €
R™. Ecau ¢hazosasn ¢pynxyus, coomeememsyrowas eunepnogepxrocmu S(0),
umeem ocobennocms muna A, (1 < k < o) 6 mouxe (0,0,0) € S(0), mozoa
cywecmeyem okpecmuocms nynaV X U € R3 X R™ maxas, umo npu 110601
@yukyuu P € Cy°(V X U), o unmeepana (1) cnpaseonusa ciedyrowas OyeHKa.

A ClIvCmlle
14q (D] = H

eoe C - gpuxcuposanHoe nonroicumenbHoe Yucio.

32



Teopema 3. ITycmb q = 1 ¢puxcuposannoe sewecmeennoe yucno, S(n) < R3-
cemMelicmeo aHaIUMU4ecKux 2unepno8epxHocmetl, y0o8iemeopsaouux ciedyro-
WUM YCTIOBUSM:

1) I'unepnoeepxnocmu S(0) cooepocum nauano koopounam 6 R3 u xoms 6ui
o0na u3 2nagHwvix kpusuzn nosepxnocmu S(0) 6 nauane koopounam omauuna om
HYJIAL.

2) I'ayccosa kpususna K(x,n) na eunepnosepxnocmu S(1) yooeiemeopsiem
yenoguro: K Z 0.

Toz0a cywecmeyem oxkpecmuocmv Havana xoopounam V X U € R3 x R™
maxkas, umo npu nobou pyukyuu P € Co°(V X U), ons unmeepana (7) cnpaseonusa

cnedyrowas OYyeHKa:
. CllYCEmlee
14 (O)] < 9 <

eoe C - puxcuposanHroe nonodxcumenbHoe Yucio.

Jloka3aTenbCcTBO TeOpeMbl 3 cleayeT U3 NPEUIoKEeHHs 3, a JJ0Ka3aTelbCTBO
TEOpEeMbl 2 HENOCPEICTBEHHO IOJIy4aeTCs U3 JOKa3aTelbCTBA TEOpPEMBbI 3.
Paccmorpum omnenky unHTerpana (9) takyto, yto (azoBas QyHkius F(x,,7)
BEIIICCTBCHHO3HAYHAS AaHANUTHYeCKass (PYHKIHUSA B OKPECTHOCTH HYJIS M HE
YAOBJIETBOPSET YCIOBHUAM MOATOTOBUTEIBHOU TeOpeMbl Benepmrpacca.
IMpennoxenne 3. Ilycmo F(x,,1M) - 8eujecmeeHHO3HAUHASA AHATUMUYECK AL
@ynxyus 6 nauane koopounam. Tozoa cywecmeyem oKpecmHOCMb HA4aIad KOOp-

1
ounam W X U € R X R™ makas, umo 0151 1106020 eujecmeeHno2o 4ucia q = 5
CNpaseoIusa ciedyruias OYeHKa.

1,E3)] <

Ilv

I'fgl2

3
B wuyerBeprom mnaparpae nokazaHO, YTO YCIOBHE ( = 5 TapaHTupyer

OoNnTUMaJIbHOE YObIBaHME TMpeoOpa3oBaHuss Pypbe MNOBEPXHOCTHBIX Mep, IS
IPOM3BOIIBHBIX AHAIUTHYECKUX MoBepxHOCcTe B R3. OCHOBHEIM pe3ynbTaToOM
3TOro naparpada sBiseTcs ciaeayromas Teopema.

Teopema 4. [Iycmo S © R3- npouseonvnas ananumuyeckas 2unepnosepx-Hocnmo

3
u Y uxcuposannas hynkyus ¢ KOMnaKmHoulm Hocumenem. Toeoa npu q = 5 ol

unmeepana (1) cnpaseonuea credyrowas oyeHka:

. Cllpll
g (D] = G

ede C -gpuxcuposarnnoe noioHcUmenIbHoe YUco.
3
Takum 00pa3oM CyHIECTBYET YHUCIO (g € [1,5] Takoe, 4TO IpPU ¢ = (

OCHWIISITOPHBIN MHTETPaI ONTUMATILHO YOBIBACT.
3AK/IIOYEHUE

B LEJIOM, IMOJYUYCHHEBIC PE3YJIbTAThI ITO3BOJIAIOT TOBOPHUTH O JOCTHXKCHHHU LICJINU
HaCTO}IH_ICﬁ pa6OTBI. Bce ocHOBHBIC PE3YIbTAaThbl ABJIAIOTCA HOBBIMU W B
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COBOKYIIHOCTH BHOCSIT OIPEACIICHHBIM BKJIAJ B TEOPUIO OCHHIUIATOPHBIX
WHTETpaJOB M TrapMOHMYEecKoro aHaimsa. JlanHas pabota TMOCBsIIcHA
HCCIICJIOBAHUIO OIICHKH TpeoOpa3oBanust Dypbe Mep, COCPEIOTOUYCHHBIX Ha
QHAJIUTUYECKUX THUIEPHOBEPXHOCTIX COJACPKAIMX MHOKHUTEIb TalllCHUs, OLCHKE
OCIWJUIATOPHBIX ~ MHTETpajoB ¢  (¢a3oi, 3aBUCAIICH OT IapaMeTpoB,
npeobpazoBanuio Dypre Mep ¢ MHOXHUTEIEM TallleHUs Ui MPOU3BOJIBHBIX
AHATUTUYECKUX TTOBEPXHOCTEN TPEXMEPHOI'O €BKJIMI0BA ITPOCTPAHCTRBA.

[To OCHOBHBIM pe3ynbTaTaM JUCCEPTALMOHHOTO UCCIECIOBAHUS MBI ITPUIILIA K
CJIEYIOIINM BBIBOJIAM:

1. IlpencraBneno pemenue 3anaun Corru - CreilHa a1 aHATUTUYECKUX
TUIIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA JUIA KAXKIOU TOYKH, KOTOPOU
XO0Ts ObI OJTHA U3 TJIABHBIX KPUBU3H OTIUYHA OT HYJIS.

2. Iloka3aHa TOYHOCTh TMOJYYEHHOM OLIEHKHW [JIs TOKA3aTesisl rayCcCOBOMU
KPUBU3HBL.

3. Tlomydyena paBHOMEpHas OIEHKAa JeMI(UPOBAHHBIX OCIHHLIUSTOPHBIX
WHTETrPaJioB, OMpeJIelIeHHBIX MpeobpazoBanreM Dypbe Mep Ha aAHAIUTUYECKHUX
TUIIEPIIOBEPXHOCTAX TPEXMEPHOTO MPOCTPAHCTBA.

4. TlomyyeHna paBHOMEpHas OIICHKA JEMI(UPOBAHHBIX OCHUUIUSITOPHBIX
UHTErpajioB ¢ (a3oi, 3aBUCSIIEH OT MapaMeTpPOB.

5. Ilonyueno pemienne 3anaun Corru - CTeiiHa AJIs HEKOTOPOI'O CEMENUCTBA
AHATMTUYECKUX TUIIEPIIOBEPXHOCTEN TPEXMEPHOTO MTPOCTPAHCTBA.

. 3 .
6. Halinen mokazarenb q = 5> TAPAHTHPYIOUIMH  ONTHMAIBHOE yObIBaHUE

npeodpazoBanust Pypbe MOBEPXHOCTHBIX MEp, JJIS MPU3BOJIBHBIX aHATMTHYCCKUX
nosepxHocTeii B R3.

7. IlpuBeneH mnpuMep, IMOKA3bIBAKOIIAN CBSI3b MEXKAY OINTUMAIBHOU
yobIBaHUU TIpeoOpazoBaHust Oypre MOBEpXHOCTHBIX MEP, C MHOXKHUTEIEM TaIllCHUS
Y MOKA3aTEeJIEM OTPAaHUYCHHOCTH MaKCUMAaJIbHBIX OMIEPATOPOB.

[lonyueHHble  pe3yJbTaTbl MOTYT OBITh  HCIOJB30BAaHBI B  TEOPHUHU
ACUMIITOTUYECKOIO aHalu3a M €€ MPUIOKEHUSAX, a TAaKKE€ B MaTEeMaTUYECKOU
busuke.

34



SCIENTIFIC COUNCIL AWARDING SCIENTIFIC DEGREE
DOCTOR OF PHILOSOPHY DSc.03/30.07.2020.FM.02.01 AT
SAMARKAND STATE UNIVERSITY

SAMARKAND STATE UNIVERSITY

MURANOV SHAKHRIDDIN ABDULLAYEVICH

ON ESTIMATES FOR OSCILLATORY INTEGRALS WITH DAMPING
FACTOR

01.01.01-mathematical analysis

ABSTRACT OF DISSERTATION OF THE DOCTOR OF PHILOSOPHY
(PhD) ON PHYSICAL AND MATHEMATICAL SCIENCES

Samarkand — 2020

35



The theme of dissertation of doctor of philosophy (PhD) on physical and mathematical
sciences was registered at the Supreme Attestation Commission at the Cabinet of Ministers
of the Republic of Uzbekistan under number B2020.2.PhD/FM455

Dissertation has been prepared at Samarkand State University.
The abstract of the dissertation is posted in three languages (uzbek, russian, english (resume)) on the
website (www.samdu.uz) and the «Ziyonet» Information and educational portal (www.ziyonet.uz).

Scientific supervisor: Ikromov Isroil Akramovich
Doctor of Physical and Mathematical Sciences, Professor

Official opponents: Khalmukhamedov Alimjan Rakhimovich
Doctor of Physical and Mathematical Sciences, Professor

Karshibayev Khayrullo Kuchkarovich
Candidate of Physical and Mathematical Sciences

Leading organization: Urgench State Universitety

Defense will take place « » 2020 at at the meeting of Scientific Council
number DSc.03/30.07.2020.FM.02.01 at Samarkand State University. (Address: University Boulevard 15,
Samarkand, 140104, Uzbekistan, Ph.: (+99866) 231-06-32, fax: (+99866) 235-19-38,
e-mail: patent@samdu.uz).

Dissertation is possible to review in Information-resource centre at Samarkand State University
(is registered Ne ) (Address: University Boulevard 15, Samarkand, 140104, Uzbekistan,
Ph.: (+99866) 231-06-32).

Abstract of dissertation sent out on « » 2020 year
(Mailing report Ne on « » 2020 year)

A. S. Soleev
Chairman of scientific council on award of
scientific degrees, Doctor of Physical and
Mathematical Sciences, Professor

A.M. Xalxujayev
Scientific secretary of scientific council on
award of scientific degrees, Doctor of Physical
and Mathematical Sciences

S.N. Lakaev
Chairman  of  scientific Seminar under
Scientific Council on award of scientific
degrees, Doctor of Physical and Mathematical
Sciences, Professor, Academician

36


http://www.ziyonet.uz/
mailto:patent@samdu.uz

INTRODUCTION (abstract of PhD thesis)

The aim of the research work is solving the problem of Sogge and Stein on
the optimal decaying of the Fourier transform of measures with a damping factor
for the particular class of analytic surfaces of three-dimensional Euclidean space.

The object of the research work - is smooth surface carried measures
concentrated on analytic hypersurfaces, the Fourier transform of measures with a
damping factor and oscillatory integrals. Maximal operators associated to
hypersurfaces.

Scientific novelty of the research work is as follows:

It is obtained solution of the Soggi - Stein problem for analytic hypersurfaces
of three-dimensional space, for which at each point of the surface at least one of the
principal curvatures does not vanish;

The sharpness of the obtained estimate for the degree of Gaussian curvature is
shown;

It is obtained a solution of the Sogge - Stein problem for the family of analytic
hypersurfaces with one nonvanishing principal curvature of the three-dimensional
space.

It is proved the uniform estimates for damped oscillatory integrals with phase,
which contains small parameters. Also it is obtained uniform estimates for
oscillatory integrals defined by the Fourier transform of measures supported on a
family of analytic hypersurfaces.

It is found an exponent g = 3/2 that guarantees the optimal decay rate of the
Fourier transform of surface-carried measures for any analytic surfaces in R3;

The example is given which shows the relationship between the optimal decay
of the Fourier transform of surface carried measures, with the damping factor and
the boundedness exponent of the corresponding maximal operators.

Implementation of the research results. Based on the results obtained,
according to estimates, oscillatory integrals with a damping factor:

the results obtained pertaining to estimates of oscillating integrals with a
damping factor are used in the article “On archimedean zeta functions and newton
polyhedra” published in the foreign journal “Journal of Mathematecal Analysis and
Applications”, Volume 473, Issue 2, 2019, p.1215-1233 (IF = 1.22) in the study of
an arithmetic zeta function defined using a polynomial function in many complex
variables. The application of these results made it possible to determine the pole
located near the origin of the meromorphic continuation of the zeta function defined
by the holomorphic function;

estimates of the Fourier transform of measures concentrated on families of
analytic surfaces of three-dimensional Euclidean space, with a damping factor, are
used in the articles “On the Boundedness of Maximal Operators Associated with
Hypersurfaces” and “On the Weierstrass Preparation Theorem” published in foreign
journals (“Contemporary Mathematics. Fundamental directions. “Russia 2018.
Volume 64, Issue 4. Pages 650-681. No. 3 (IF = 0.25),“ Annales Polonici
Mathematici ”123 (2019), p. 473-479 (IF = 0.9).) to find boundedness exponent of
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maximal operators and investigation of the behavior of the Fourier transform of
measures at infinity. Application of scientific results made it possible to estimate the
maximum operator in the space of functions integrable with degree and to determine
the behavior of the Fourier transform of measures using the Weierstrass polynomial
method;

the estimates obtained for maximal operators in the space of integrable
functions to a certain degree and the boundedness property of maximal operators in
the space of summable functions were used in the research of the foreign scientific
grant number AP05131268 to study a solution to the Cauchy problem of hyperbolic
equations (The International University Kazakh-Turkish named after Khoja Ahmed
Yasawi, Certificate dated September 11, 2020) Application of the scientific results
gave possibility to obtain apriori estimates for solution to the Cauchy problem for
hyperbolic equations.

The structure and volume of the thesis. The thesis consists of an introduction,
three chapters, conclusion and bibliography. The volume of the thesis is 107 pages.
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