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KUPUII (pancada noxkropu (PhD) nuccepranusicn aHHOTALUSICH)

Juccepranus MaB3yCHHHMHI 10J13ap0Juru Ba 3apyparu. JKaxoH Mukécuaa
3aMOHAaBUN MaTeMATHKAHMHT KYyIUla0d coxanapuja oiaud OopuiaérraH axkcapusT
WIMMA Ba aMaluid TaAKUKOTJIAp, H3JIaHUIUIapAa TeOpaHyBUYaH HMHTErpaiap,
@ypbeHUHI UHTETpajl olepaTopiiapd Ba TeOpaHyBUaH HHTETpasl oIlepaTopJiap
KEHI' KYJUIaHWIMOKJa. ByryHru kyHaa TeOpaHyBUaH HMHTETPaUVIAPHUHT MYXUM
cuH(apyuaan 6upu OYNIraH CHIUIMK cUpTiapAa (TUHepcupT OYJIUINM IIapT 3Mac)
MyKaccamiialiral yadosiap @ypee aaMalITHPULUIAPUHU Oaxojam  Kyriad
coxajapaard TaAKUKOTIAPHUHT DSHT Ky YpraHuWiaa€IraH acoCud Macajacu
xucoOmanaay. byHnaH Tamkapu, rUnepcupTiapaa My)kaccamjaliraH YI4oBiap
@dyppe aIMAITUPUIIMHUHT YEKCU3Jard Xapaktepu Oy Tunepcupmiap Ouian
aHuKyaHrad CTedH MakcuMall OINEpPaTOPJIAPMHHUHT YETAPATAHTAHIMK KYpCaTKU4YU
OwiaH OOFJIMKJIMK Macajacura JI0Mp TaJKUKOTJIApHU 0JIU0 OOpuIl OyryHIM KyHAa
TrapMOHUK aHAJIM3HUHT MYXHUM BaszudanapujaH oupu 6yaud KoJIMOKIA.

XO03Upru KyHJa JKaxOH MHUKECHIAa MaTeMaTHK  AHAJIU3HUHI OHI TE3
pUBOKJIaHAETTaH coxXajlapuaaH OWPH MaXCYCIMKJIAp Ha3apusICH Ba TapMOHHUK
aHaJln3ra ajoxujaa 3bTUOOp KapaTHWiIMOKIa. by Macanamap 3aMoHaBUI rapMOHHUK
aQHAIM3HUHT HMCTUKOOJUIM MYyHanmuuuiapu OwiaH OofjiaHraH OYinb, MareMaTuk
¢u3rKa, aHAIUTUK COHJIAD HAa3apHsiICH, THJIPOJUHAMHKAHUHI MaTeMaTHK
MoJelapuia KeHr Tatoukiapura odra. XycycaH, ®epma cupmiapuaa
Myskaccamiiamrad yiadosnap @ypbe anMamTupuiinHuHr  Oaxosapu Ipénunrep
OMEPATOPUHHUHT JUCKPET CIEKTPHU XaKHUJa MabIyMOT OJUII MMKOHUHU Oepaju.
byHpaHn Tamkapu, CYHAMPYBYHM KYMalTyBUura sra TeOpaHyBYaH MHTErPAJIAPHUHT
YEKCU3JIMKAArl ACUMOTOTUKACUHU TAAKUK KWW, Y4 YIYOBIM (PA30HUHT Xeu
Oynmaranaa OuTTa 60U STPUIUTH HOJIIAH (papkiu Oynran cuptiapu yuyH Corru-
CreiiH MacaacUHM TaJKUK KWJIWII Ha3apuil, Iy OujaH Oupra, aMmaiuil skuxataa
XaM MyXHUM UJIMHUI TaJKUKOTIapAaH XUCOOIaHaIu.

Cyurru uwwiapga Mamiakatumusaa GyHaamMeHTan (haHJapHUHT UMUK Ba
amanuii TaaOukiapra sra Oynaran mon3apd MyHanmunuiapura >BTHOOp sHaAIA
Ky4auTUpWIAM, XYCyCaH, MamJIaKaTUMHU3 OJUMJIapd TOMOHUJAH TapMOHMK
aHAJM3HW YpraHWinra ajoxuaa IbTHOOp KapaTWiaMOKiaa. KymruHa maTeMaThk
¢u3zMka MacalajJapuHU EUMINJAa  MaKCHUMall OmIeparopjap Ba CYHIUPYBYH
KynmautyBuwim  ynuoB  @Dypee  anMamITHpuILIapAaH doitnananunagm.
«DyHKIMOHAI aHa/Iu3, MAaTeEMATHK (DU3MKa Ba CTATUCTHK (usKKa»' GpanmapuHuHr
yCTYyBOp HyHanmuuuiapu Oyiimdya Xajakapo CTaHAapTiap Japaxacuaa WIMUN
TaJKUKOTIIAp 0710 Oopuill MaTeMaTuka (paHUHUHT acocuil Bazudanapu Ba Gpaoausr
Wynamumapu >tH0 Oenrwianau. byHnail TaaKUKOTIAPDHUHT  HATHUKACUHU
TabMUHJIAIA UXTUEPUM AHAIUTUK CHUPTIAP YYYH CYHIAMPYBUM KYNAWTYBUUIU
YI4OBHUHT Pypbe aJIMAIITUPUIIN KaMaUUIIMHUHT ontuMauirya xakuaara C./.
Corru Ba .M. Crelin MacananapyvHy YpraHuil MyXyUM axaMusiTra ora.

' V36ekucron PecniyGnukacu Basupiap maxkamacu 2017 tiun 18 maiinaru «Y36exucron Pecny6nukacu
Dannap akaJeMUACUHHUHT SHTUAAH TAIKWI 3TWITaH WIMHHA TaIKUKOT Myaccacanapy (GaoIusITHHH
TaITKII dTHII TYFPUCUAANTH 292-COHIIA KapOPH.



V36ekucron PecnybOnukacu IIpesunentununr 2019 iun 9 wurongaru
«Marematuka TabIMMH Ba (aHJIAPUHU SHAJA PUBOKIAHTUPUILHU JABIAT
TOMOHHAH KyIUIab-KyBBaTJIalll, IyHUHIAEK, Y30ekucTon Pecrry6nukacu dannap
akagemusicnHuHr B.M. PomaHoBckuii Homuparu Marematuka HHCTUTYTHU
daonmusaTHHN TyOAaH TAaKOMWUIAITUPUIL Yopa-Tagoupnapu tyrpucunantu I1K-
4387-connmn Kapopu, 2018 #iun 20 urongaru «PaH Ba OJIUNA TabJIUM COXACH
XOIMMIIADUHUHT MEXHAT XaKu MUKIOPHWHH sHaJa OLIWPHUII, WIMHUN Ba WIMHM-
TEXHUK (AOJHUAT HATHXKAJapH JKOPUW STUIHUIIMHU JaBJIaT TOMOHHJAH KYiab-
KyBBaTjaml yopa-tanoupnapu tyrpucuaantu [1K-3876-connu Kapopwu, 2018 iinn 29
Magarn  «MKTUMOMN-UKTUCOANWNM COXaJa WIMHU-TAJIKUKOT HWHCTUTYTIIAPH
baonuATHHN TaKOMWJUIAIITUPUIL dYopa-Tagoupnapu Tyrpucugantu [1K-3752-
commmn Kapopu, 2020 #un 2 wmaptoarm «2017—2021-iumnapaa V36ekncTon
PecnyOnMkacuHu  pUBOMIIAHTUPUIIHUHT Oe€liTa YCTyBOp WyHanumu Oyiinya
xapakatnap crparerusicuHu «MnMm, wmabpudar Ba pakamiid UKTUCOAUETHU
PUBOKIIAHTUPUII MHIIM»]1a aMmajra OIIMPHINTa OUJl AABJIaT 1aCTypu TYFPUCUIA»TH
[1D-5953-connu Papmonn xamaa Ma3Kyp (HaoiusTra TEruiy 00IIKa HOPMATUB-
XYKYKUH XyXoKaTiapja OelrujaHraH BasuQalapHd amMalira OIIUpHUIa yioy
JIYccepTalns TAAKUKOTH MyallsiH Japa)xana Xu3MaT KAJIaIu.

TagKUKOTHUHT pecny0nka pan Ba TEXHOJIOTUAJIAPH
PUBOAJIAHUIIMHUHT YCTYBOP HYHAJMILIAPUIa MOCHAMIH. Ma3Kyp TaaKUKOT
pecriyonrika ¢aH Ba TEXHOJOTHsUIap pUBOXJIaHUMMHUHT [V. «Maremaruka,
MEXaHUKa Ba HHPOpPMaTHKa» YCTYBOP UYHAIMIIN Aoupacuaa Oa)kapuiraH.

MyaMMOHMHI YPraHwjiratjMk Japaxkacu. busra MabiymMKu, HOMaH(pUl
cUTMK GUHUT (YHKIUSA OPKAIM KHUPUTHITaH yprayanam A,g(x) omepatopu t
Mycbar mapametrpra OOfiuK OYynu0, t mapaMerp HOJra MHTWITaHJa OepuiraH
GyHKUMS Y3JIyKCH3 (PYHKIUATAa MHTWIAIU. AMMO MHTErpajulaHyBud (yHKLIMsIIAP
YayH tl—i}}-lo A;g(x) TUMUTHUHT MaBXYUIUTH Myppakad MyaMMO XHCOOJIaHAaIH.

®azonunr gespmu 6apua  x € R™! mykramapuma TUMUTHHHT MaBKyUIMTHHU
ucOoTIall y49yH MakcuMal oneparopaan (GoigamaHuil Kyaaa Kyaaaup. Mapkasu
HOJI HyKTaja Oynran Oupinuk cdepa OpKajdu aHUKJIAHTaH MaKCHMall oleparopra
CreliHHUHT cheprK MaKkcHMall orneparopu Jeiunnaau. by kabu onepatopnap 1976
vunga .M. Creiin Ba 1986 ftmnna k. Bypren kabu oaumiiap TOMOHHJIaH TaIKUK
KWIMHrad. byHpal yprayanam Ba MakCUMall OIEpaTopiap TYJIKAH TapKAIMII
TeHrnamacu yuyH Komm macanacuum MurmnyBYM (yHKUUsIIap CUHPUAA €4UIIAa
kymnanunand. Aaukporn R3 ¢aszona, Komm MacanacMHUHT yMyMJIaIlTaH e4UMU
Kyhugarnda ypradanam omepatopu  u(x,t): = tA,g(x) opkanmu wudogananamm,
oynna A;g - g OQyHkuusHUHT cepagaru “YpTa KMMaTH’, aHUKPOFU ypTa
KUMMAT ONIEPATOPUHUHT g Aaru KMMMaTH.

Tabuuit caBon Tyrunaau: Komm macanacMHUHT €4UMH Y4YyH OOUUIaHFUY
mapTra OOFJIMK anpuop 0axo OJUII MyMKHHMU?

by 6axo yu ymuosnu EBknua ¢azocupga CTedHHHMHr cepuk Makcuman
ONEepPATOPUHUHT YerapajlaHraHJIuT MyaMMOCH OWJIaH y3BHUM OOFIHUK.

Makcuman onepaTtopiiapHUHI 0axOCH TMIEPCUPTIA aHUKJIAHTaH YIYOBHHUHT
®Oypbe anmarntupuim Ounan 0ormauk. 1982 iiunna A. ['punnud ToMoHUAaH YI4OB
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®dypbe anMaMTHPUIIMHIAT KaMaluIl TapTuOu Omian Makcuman GyHKIusHUHT LP
dazogaru MUFIIIyBYaAHIMK KypcaTkuun p (OyHH OM3 MakcuMall ONepaTOPHUHT
YerapajaHraH KypcaTKMuM je6 aTaiMu3) opacuaard GOFIAHHII TOMMITaH. YIIdoB
Oypbe aIMaITHPUIIMHUHT KaMaWWIl TapTUOM Ba  MaKCHMal OIEpaTOpPHUHT
YyerapajaHTaHJIMK KypcaTKuuu ypracuparu Oormanwmm Xakuaa WM.M. CteiHHHHT
runore3acu MaBxkyna. CoOOOJICBHUHI KOMIAIIMIN XaKuJard TeopeMacura
acocnanran ycynnu kymnam 3apypustd Tydaitin C.J[.Corru Ba U.M.Creiin
CYHAMPYBUM KYNaUTyBUMIM TeOpaHyBYaH WHTErpaJiHM KuputTraH. bynma [Maycc
STPUJIMTUHUHT JAapakach CYHIUPYBUM KYMAWTyBUu cudaTuia UINITUPOK 3TAJH.
NU.M. Creiin Ba C.JI. Corru ['aycc SrpuIMIMHUHT Jlapa)kacu eTapiinya KarTa
Oynranma moc TeOpaHyBYaH HHTETPAIHUHT KaMaWUIIM ONTUMaN OYIUIINHU
ucOotnarad. ['aycc SrpWJIMTMHUHT  Japakacl KaHYAJIMK  KUYMK OynraHna,
TeOpaHyBUYaH HHTErpaJl KamMaluml TapTUOM onTHUMall OYIMIUIMTH TYFpUCHAA
Tabuuii caBou maiino 6ynanu. by macana C.J{.Corru Ba U.M Creitnnap TOMOHUIaH
Kynwmirad. [llynra yxmam macana 4eKJIv YM3HUKJIU TUIIArd KaBaApUK TUIIEpCUpTIap
yauyH M. Kosaunr, C. lucue, I'. Mayuepn, /1. Mromnepnapausar 1990 nunnparu
TaJKUKOTJIApUAA €YWIIraH, Oup YIYOBIM XOJAa, S’bHU SIPU YHU3UKIAP KYIXana
GbyskuussHUHT rpadguru Oynaranga [[. OOepnuH Oy MacallaHUHT TYJIHUK €4HMMHUHU
oepran. 1985 iunga C.J[.Corru Ba W.M.Creitnnap Tomonuaan ['aycc srpuiuru
YEeKCU3 TapTUOJIM HOJIra sra OyaMaraHja p HHUHT OMpOp YeKId KUiMaTiapuia
Makcumal onepatop LP na yerapanaHraHraHJIuTryd ucOoTianral. by TaakukoTiaapaa
MaKcUMal OMEPATOPHUHI  YerapajaHraHJUTMHU  HCOOTIAIIHUHT  ACOCHM
BOCUTaNapuaH OUpU CYHAUPYBUM KYNAWUTYyBUMJIA TeOpaHyBUYaH HWHTErpajjiap
oynu6, OyHna cyHaupyBud KymaiTyBum cudartuga [aycc srpwmmru Kapaiaiu.
[Iynunragexk 2005 wwnga M. A.VIKpOMOBHMHI TaJKUKOTJIapuaa CYHIUPYBUU
KYTIaWTyBYM TUNEPCUPTHUHT OOII SIPUIUKIAPU OpKadd KUPHUTHITAH Xamja
TUTNEPCUPTIAPHUHT KEHTPOK CHH(Iapy OujiaH OOFJIMK MaKCHUMall OIEepaTOPHUHT
YyerapajlaHraHJIvK IapTiapy OJIMHTaH.

S c¢ R™?! runepcupr Gunan GOFNMK OYJraH MakcMMal ONEpaTOpHMHr LP
naru 6axocu moc pasuiiga [A(€) — ymuoB @Dypbe aIMaIITUPUIIUHUHT XapaKTePH

ounan 6ornuk. A. 'punnmmd tomonumas || — +oo na () = 0(|€|7Y)Ba y > %
Oynran xonma p HUHT p > 1+ % IMIAPTHU KAHOATJIAHTHPYBYM KHHMaTIApHIA
Mg(x) = supesol4¢g(x)| - makcuman onepatopuunr LP(R™1)  dasona
yerapainaHranauru ucOotinanrad. Illynnaii Oyncana, A(§) wHTErpaTHUHT
YCKCUBITUKIATH KaMalnIl TapTHON Y < % IIAPTHU KaHOATIAHTHPTaHIa MaKCHUMal

orepatopHUHr LP nma yerapanmaHraHJIMTH Macallacl XaHy3 O4YuK KoiMormda. Ly

cababmu 1985 imnga C.J[.Corrm Ba M.M.CTeilH CYHIUpPYBYM KYNaWTyBUWIH

teopanyBuan uHTerpaianu kupurrad C.J1. Corru Ba I.M. Cteiin ToMOHUAaH, arap

["aycc srpunMruHUHT 1apaxacH q Oynranaa xamaa q = 2n 6ynacaa || = +o0 na
n

CYHIUpYBYM KymaityBumiu  TeOpanyBuaH wuHTerpan  O(|€]| z) Ttaptubna
kaMaiinmu 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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yerapayanraniuru kypcatunaau. llIlyHuHraek, ¢ KaH4a KUYMK Ba & KaH4Ya KarTa
coH Oyica p(q, ) myH4Ya KAYHUK COH OYJIMIIM Ky3aTHJITaH.

Juccepranus MaB3yCHHHMHI JUCCEPTALMS 0QKAPWIAETIaAH OJIMH TABJIUM
MyaccacaCHHMHI MIMHI—TAaIKUKOT HIIIAPU OWIaH OOFIUKJINTH. [{uccepTarus
TagkukoTu Camapkany n1aBiat yHuBepcuTeTuHUHT OT-D4-69 pakaminu «["apmMoHuK
aHaIM3, Japa)kajdd TeOMETpHUs Ba YJIAPHUHI MaTEeMaTUK (U3MKa Macajaiapura
tanoukmapu» (Camapkana, 2017-2020 iuinap) MaB3yCUJard WIMHNA TaJIKUKOT
JolKrxacu Joupacua oaxkapuira.

TaakuKOTHUHT MaKcaau yd ymdosnu EBkiu dazocuia aHAIMTUK CUPTIAp
OWJIIACMHUHT MabliyM Oup cuH(pIapy Ba UXTUEPUNA aAHANUTHK CHUPTIAp Y4YyH
CYHIMPYBYHA KYMAUTYBUMIM  YIIYOBHUHTI  Dyphe alIMalITUPUIIN KaMaWUII
tapTuOMHUHT ontuMauiurd Xakujaara C.J[. Corru Ba .M. Ctelin MacanacuHu
€UMILJIaH noopar.

TaagkuKOTHUHT Bazudagapu:

y4 yn4oBiu ¢$azona xap Oup HyKracuaa kamuaa OUTTa 0oLl STPUITUTH HOJIAAH
dapkiau OynAraH AaHAIWTUK CHUPTIAP YCTUJArM CYHJIMPYBUM KYNaUTyBUMIIU
YymuoBHUHT Dypbe aIMAIITUPHUIIN YUYH 0aX0 OJIULLI;

AHAIMTHK TUOEPCUPTIAp OWJIACH OWJIACH Xamja TalWHIAHTaH aHAJIUTHK
TUIIEPCUPTIIAP YUYYH CYHIAMPYBUHA KYIAUTyBUWIIU YITYOBHUHT Oypbe
AIMAIITUPUIIH YIYH 0aX0 OJIUIIL;

ya VymuoBnu ¢azoga  UXTUEPUN aAHAIUTHK CHUPTIAD YYYH CYHIUPYBUHU
KYTaUTyBYWIM YIT4OBHUHT Dyphbe alIMAIITUPUIIH YIYH 0aX0 OJIMIIL;

y4 YmuoBnu  dazomard MXTUEPUN aHAIMTHK CUPTIAP YUYyH CHUPT VIIUOBU
dyppe  aIMAIITUPUINK  KaMaWMIIWHUHT  ONTUMAJUIMTHHA  KadOoJIaTIOBYH
KYpCAaTKWUYHU TOIIMILL.

TagKuKOTHUHT 00beKTH AHATUTHK TUnepcupTiIap omnacuaa
My>KacCaMJIalllTaH CYHAUPYBYM KYMAWTYBUWIN CWLIMK CUPT YIYOBH, YITHYOBHUHT
@dyppe anMalITUpUIIM, TeOpaHyBYaH HWHTErpajiap, TUIOEPCUPTIAp OpKaJIu
aHUKJIAHTaH MaKCHUMaJ olepaTopiapaaH uoopar.

TagKUKOTHUHT NPeAMETH aHAJIUTUK CHUPTIAP OWJIACUHUHT MabliyM OuUp
cuH(yiapy Ba Xap OuUp HyKTacujaa Kamujaa OUTTa OOl STPWINTKA HOJAaH (hapKiu
OynraH TaWlMHJIAHTAH AQHAJIWTUK TUIEPCUPTIAp Xamaa y4 YmdoBiu ¢aszona
UXTUEPUI AHAIIMTUK CUPTIIAP YUYH CYHIUPYBYM KyNIAUTYBUNIIN YIHOBHUHI Dypbe
AIMAIITUPUIIIMHUHT Oaxojapuiad noopar.

TaakukoTHUHT ycyuiapu. Tankukor wmumga auddepeHImaiaHyBIu
aKCIAHTUPHIILIAD HA3aPHUSACH, AaHAMTUK (QYHKIMUIAp HazapusicH, auddepeHiuan
r€OMETPUS Ba aHAJIU3HUHI ACUMIITOTHK YCYJUIapH, IIYHUHTJIEK TAPMOHHUK aHAJIN3
ycyiutapuian (oigaaHuiITaH.

TagKUKOTHUHT MJIMUI SHTWJIMTY KyHuaaruiapian noopar:

y4 Ya4oBiKd a3zofa aHaJUTUK CUPTHUHT Xap OUMp HyKTacuJa Kamujaa OUTTa
oo srpusiury Hosaad dapkiu 6ynranga Corru — CTeiiH Macanacu euuiraH;

['aycc HSrpUJIMTMHUHT Jlapakacu Y4YyH OJIMHTaH OaxOHWUHT  aHMKJIUTH
KYpCaTWJITaH;



yu4 ymyoBnu ¢azona kamuaa Ourra OOII STPUINTK HOJAaH (apkiau OyiraH
aHanuTUK cupTiap ownacu yuyH Corru — CTelH Macanacu €4WIraH;

ya YmgoBiau  (azofaru MXTUEPHN aHAJUTUK CUPTIIAp YUYH CUPT YIYOBU
®dypbe anMalITUPUIITT KaMaMUIIIMHUHT ONTUMAJUTUTUHU Ka(oaaTioBUU KYpcaTKu4
q = 3/2 tonunray;

MaKCUMaJl ONEPATOPHUHI 4YerapajaHraHJIMK KYpCAaTKU4M Ba CYHIUPYBUYU
KYITAUTYBYWIHA CUPT yn4oBH Dypbe aaMalITUPUIIN KAMAMUIITUHUHT ONITUMAJUIATH
YypTacuaaru OOFIaHUIIHMA KYPCAaTyBYH MHUCOJ KEITUPUIITAH.

TagKUKOTHHHT aMa/iuil HATHXKAJapu y4 ymdoBnu (da3oga UXTUEPHIA
AHUIUTUK CHUPTJIAD YYYH CYHIAPYBYM KYNAWUTYBUYWIM  YIYOBHUHT  Dypbe
AIMAIITAPUIIM  KaMaWMIIHUHT  ONTUMAUIMTUHU  KadonarioBun  [aycc
ATPUJIIMTUHUHT aHUK KYPCATKUYM TONMUITaH Ba Oy HaTWxka CTEMHHUHI TUIEPCUPT
OwiaH OOFfJaHTaH MaKCHUMaJ OIEPATOPUHUHT YerapallaHTaHIMK KYpCaTKUYUHU
aHUKJIAI/IAa KYJJTAHUIITaH.

TagKuKOT HATHKAJTAPVMHUHT HINOHYJIMJINTH MaTEMAaTUK MYJIOXa3aJJapHUHT
KaTbuil MCOOTJIAHTaHIUTH Xamja JuddepeHnrnamIaHyBud —aKCIaHTHPUIILIAP,
aHANMUTHUK (QYHKUMsUIAp Hazapusicu, tudepeHnuan reoMeTpusi, FTapMOHUK aHaJIN3
Ba MAaT€MATHUK aHAIIM3HUHT YCYyJIapuaaH (oranaHIraHIuru OuiaH acoCaaHTaH.

TagKUKOT HATWKAJIAPUHUHI WIMMHA Ba aMajiMil axamMMsTH. TaJaKUKOT
HATWKAJIAPUHAHT WIMUN aXaMUATH YITYOBHUHT Pypbe AIMAIITHPUIIA KaMaWHIII
TapTUOMHUHI ONTHUMAJUIMTMHHU KagoJsiaTaoBuM ['aycc SrpuIMTHMHHUHT Japa’kacUHU
aHUK KUHMAaTHU OWJIaH M30XJIaHa .

TagkukoT HATHKAIAPUHUHT aMalui axaMusiTH MaTeMaTuK (Qu3uka
TEHrJIaMallapy €YMMJIAPUHUHT XapaKTEPUHU TAJIKUK KUJIUII YUYYH XU3MaT KUAJIaIu.

TagKuKOT  HATWKAJAPUHUHI  JKOpUii  KuiauHummM.  CYHAUPYBYHU
KYTIaUTyBYIWIM TeOpaHyBYaH WHTETpAJUIAPHUHT 0axocHUra Oujl WIMHUN HaTHXaiap
acocua:

CYHIMPYBYM 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
kwimHrad “On archimedean zeta functions and newton polyhedra” wommu
MakoJiala KYI KOMIUIEKC V3rapyBUWIM Kymxad (QyHKIMS OWIaH aHUKJAHTaH
apudMeTUK J3eTa (PYHKUMSHUA TaakuK Kwiniina — dougananuiarad. Wiamui
HATMKAHUHT KYJJIAHWIMIIA TrosoMopd ¢yHKUMS OWlaH aHUKJIAHTaH  J3eTa
byHKUHUST MepoMOp( AABOMUHUHI KOOpJMHAaTajgap OOIIMra 3Hr SKUH KyTOWHU
aHUKJIalll UYMKOHUHH OepraH;

ya ymuoBnu EBkiup ¢azocupgarun aHaJUTHK CUPTIAP OWUJIACHAATU CHUPTIAP
YCTUJArH CYHIUPYBYM KYMaWTyBumiIM YmyoB Dypbe alMalITUpUIIN OaxocuaaH
€TaKYl  XOPWXKUU (“CoBpemenHass  martematuka. DyHIaMEHTaIbHBIC
Hanpasjenus”. Poccus 2018. Tom 64, Beinyck 4. Ctp.650-681. Ne 3 (IF=0.25),
“Annales Polonici Mathematici” 123 (2019), p. 473-479 (IF=0.9))
KypHaJUIapJa 90N KWIMHTaH Moc pasuinga “O0 OorpaHUYEeHHOCTH MaKCUMabHBIX
OIEepaToOpoOB, CBA3aHHBIX C TuneprnoBepxHocTamu” Ba “On the Weierstrass
Preparation Theorem” HOMJIM MakoJjajgapAa MakKCUMaJl ONepaTOpJIapHUHT
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YyerapajaHraHJIMK KYpCaTKWYMHU TONUULIA Ba YII4OB Pypbe aIMAIITUPUIIUHUHT
YEeKCU31aru XapaKTEepUHHU TEKIIUPHUIIIA ¢Qoiinananunran.  WMnmwmii
HATIDKAJAPHUHT  KYJUIAaHWIMIIM ~ MakCUMal OINEpaTOpHM Jlapakacu OwiaH
UHTETpaJlaHyBun  (yHKumsanap ¢azocuna Oaxonamr Ba  BelepmTpacc
Kynxaajaapu yCcyian opKanu yn4oB Pypbe aJMaAITHUPUIIUHUHT XapaKTEPUHHU
aHMUKJIall MMKOHUHU O€praH;

Oupop nmapaxka OWiaH MHTETpaUIaHYBYM (PYHKIUSUIAp CHMH(HIA MaKCHMal
orepaTop y4YyH OJIMHraH 0axoJaH Ba jkaMjaHyBuM (QyHKOusuiap (asocuia
MaKCUMaJl OIEepaTOpJAapHUHI yerapajaHranivk xoccanapuaad Ne AP051131268
pakaMiM XOpIKMHM WIMHH  JIoMuXaJa runepOoiuk TeHrnamanap yuyyH Komm
Macajacd €YMMHHM TeKmupumga Qohgananunran (Xyxka Axman SccaBumii
HOMUJIAry Xajkapo KO30K — Typk yHuBepcuteTuHHUHT 2020 iinn 11 — cenTsabaaru
MabJIyMOTHOMACH.). VMUl HaTHKaHUHT KYJJIAaHUILK THUNEPOOJIUK TEHTamanap
yuyH Ko mMacanaCHHUHT €4UMH y4yH anpuop 0axo OJIMII MMKOHHHH O€pras.

TaagKuKoT HATHKAJTAPUMHUHI anpodaumsicu. JlUccepTauMsAHUHI aCOCUM
HaTWXKanapu 2 Ta Xajakapo Ba 5 Ta pecnyOiuka WIMUH—aMalvil aHXXyMaHJapuaa,
KaMmu 7 Ta IIMHN—aMalinil aH)KyMaHiIapaa MyXoKkaMaJaH YTraH.

TaagkuKOT HATHKAJAPUHUHT JbJOH KWIMHranauru. J[luccepranus
MaB3ycu Oyiimua sxamm 11 Ta WIMMIl I YOm STHITaH, IyIapiaH, Y30eKHCTOH
PecnniyOonukacu Ounuid  aTTecTallMsiCM  KOMHUCCUSICMHUHT  (asicada  JOKTOpHU
JUCCEPTALMSUIAPUHN XUMOSI KWJIMIIA TaBCUs S3TWITraH WIMUN Hampiapaa 4 Tta
MakoJ1a, JKymJiaJad, 2 TaCu XOpWKUM Ba 2 Tacu pecnyOiuka *KypHaJljapuaa Hap
STUIITaH.

JluccepTanMsIHMHT TY3WINIIN Ba XaKMHU. J[rccepranys KUpUII KUCMH, y4dTa
000, xymoca Ba (oiimanaHwiran amaOuériap pyWxaTugaH TalIKWI TOITaH.
JuccepralistHUHT XaXKMU 97 OCTHH TAIIKWJI TTaH.

JIACCEPTAIIUSIHUHT ACOCU MASMYHH

Kupum xucmuaa amccepranys MaB3yCMHUHI JOJ3apONMrd Ba 3apypartu
acocllaHraH,  TaJKUKOTHUHI  pecnyOnuka  gaH  Ba  TEXHOJOTHUsJIApH
PUBOKJIAHUIIVMHHAHT YCTYBOP WYHAJIMIIIApUra MOCIMIH KypCAaTWITaH, MaB3y
Oyiinya XOpWXKHUH WIMHI-TaAAKUKOTIAp MIApXU, MYaMMOHHUHT YPraHWJITaHJINK
Japakacu KEeNTUPUWIITaH, TaAKUKOT Makcaau, Bazudanapu, oObeKTH Ba IMpeIMETU
TaBCU(JIaHTaH, TAAKUKOTHUHI WJIMUN SHTWJINTH Ba aMajuil HaTuxkanapu OaéH
KUJIMHTaH, OJINHTaH HaTH)KaJapHUHT Ha3apuil Ba aMainii axaMusiTH 040 Oepuiiras,
TaAKUKOT HATW)KAIAPUHUHT JKOPUWA KWIMHUIIM, HAWp OSTWIraH HWIOUlap Ba
JUCCcepTalus TY3WIUIIN OYiinya MabIyMOT/Iap KEATHPUIITaH.

Jlucceprarusuunr «EpaaMun MabayMoTIap Ba HATHKAJIAP MYX0KAMACH
ne0d HOMJTaHYBUM OMpWHYM 000M]1a UIITHUHT aCOCUW HATIDKAJTApUHU  Oa€H KU
yuyH 3apyp OYnanuran acocuit Tabpuduap Ba TyuryH4yauap, EpiaMyi MabIyMOTIap
Kkentupwirad. by 606 yurta naparpadaas TalkuiI TONTaH.
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I 606HuHr GupuHum naparpaguaa R®  dasomarm  cwumK  (aHAIMTHK)
rUIepcUupTIap Ba TeOpaHyBUYaH UHTETpaIap Ha3apusICH YUyH 3apyp OYyiraH 6ab3u
Oup TacIMK Ba TeopeMajiap KeJITUPUJITaH.

DHJIM KeMMHYAIMK Kepak Oynaauran TabpudiapHu KeJITUPaMU3.

Q c R" coxana anukianrad f € C (m) (Q),m = 2 xakukuil KuMMaTiu (GyHKIHS
OepuiraH OYJICHH.

1-tabpud. Cuniux f Qyukyusnune ukKuHuU mapmuobau Xycycuil XoCcuiaiapuoan
mawkun monean mampuyaea, [ @ynkyuanune Oepunean Hykmaoazu 2ecCuau
0% f (yn
dx;0x; L=

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

Hessf(x) = detD?f (x) kabu 6eneunanaou.
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 yon0a
x° atinumazan (neevipooicoenHoll) Kpumuxk HyKma Oetiunaou.
3-tabpud. S c R"1 cunepcupmuune x nykmacuoazu 6owr sepunuxiapumnunz
Kynatummacuea cupmuune wy Hykmaoaeu I aycc sepunueu oetiunaou ea K(x) kabu
beneunanaou. Aeapoa G 6a Q mampuyanap sunepcupmuune oupop oup bazucoazu
X HyKmaoazu Moc pasuuioa bupuryy 6a UKKUHYU pynoamenmain gpopmanapu oyica,
vy xyonoa I'aycc sepunueu Kytiuoacu KypuHUmOa Xucooianaou.
K(x) = detQ

() = detG’

S c R3 cupr cummmk x3 = f(xq,%;) (yHxuusauar rpaduru cudaruna
Oepwiiran OysicuH. Y xonaa YHUHT ['aycc aTpuiiuru Kyiuaru KypuHuiiaa 0ynaau:

92f 92 f ( 9% f )2

(3_36126)622 0x10x;

FV: . (9FV)
(1 +(7%) * (5, )

WNkkunum naparpada CUPTHUHI €lMiIMacu Ba TeOpaHyBYaH HHTETpaiap
Xxakujaaru Oab3u OMp Teopemanap ypraHuiras.

4- tabpud. Dazo ¢yuxkyusacu f(x) ea amniumydacu P Oyrean mebpanysuaH
unmezpan oeb

K(x1, %5, f (x1,%3)) =

JO£) = [ eMOpeods,
RTL

Kypunuwioazu unmeepanea aumunaou. bynoa f:R"™ » R, cunmuk, P:R™ » C
CUTLIUK 84 KOMNAKM MAULY8UUIU (YHKYUANAD, A —XaKuKuti napamemp.

By maparpada reOpanyByaH UHTErpaiap XyCyCHUsTIapy Xakuaaru Jpaenu
Ba Ban aep Kopryt nemMmanapu KeaTupuiras.

I O600HUHT yuyumHYM mnaparpaduia 5ca MacajllaHd KYyWMJIMIIM Ba acoCuil
HaTWXKaJlap MyXOKaMacH KEJITUPHUIITaH.

Acocuil macananuHr OaéHu: ¢ HUHT IIyHJad MUHUMaJ KUAMATUHU TOMHIII
KEpaKu
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feix'f IK@|7p()do(x)| < AlE| 2
S

6axo ypurim 0yncuH, OyHaa A —mycOar y3rapmac coH. by macana Corru — Creiin
TOMOHHUJIAaH KyWwmiran OYiau0. Xycycud XoJja, IIyHTa YXIIam Macajla YeKJIH
YU3UKJIM TUIITa 3ra OYiIraH KaBapuk runep-cuptiap yuyH M. Kosnunr, C. [uche,
I'. Mayuepu, JI. Mrojiepiiap TOMOHHMJIaH €4WIraH. by MacajlaHUHT €4uMH OHp
VI4OBIM X011, Ba S — 3rpu YM3HK Oynub kymnxan rpaduru cudartvaa Oepuiaraiia
JI.M.O06epauH HaTHKACHIaH KETUO YHKAIH.

HMuccepraupstHuar  “CyHAMpYBYHM  KyHaWTyBYMJIM  yia4oB  Dypbe
AJIMATHPUIIMHUHT 0axoJiapu” €0 HOMIIAaHYBYM MKKUHYM O00MIa yd VIHOBIU
dazoma aHaNUTHK CUPTHUHT Xap Oup HyKTacujaa Kamujaa OuUTTa OOII ATPHIIUTH
HoyaH dapkiau Oynran ananutuk cuptiap yuyH C.JI. Corrm Ba U.M.Creitn
MAaCaJIACHHUHT €YUMH KEJITUPUJIITaH.

I 606HUHT OuprHYY naparpaduaa Ma3kyp OOOHHMHT acOCHM HaTUXKACH OYiraH
TeopeMaHu UCcOOTIIaIl yuyH 3apyp Oynaguran €praMuu TaCIUKIApPHUHT UCOOTIapU
KEJITUPUJITAH.

S ¢ R™! cupraa makcuman oOIEpaTOpPHHMHI YerapagaHraHIuK MacalacH
OwsiaH OOFNIMK CYHIMPYBUM KynaiTyBuuiu tedpanyBuan unrerpain C.J[. Corru Ba
N.M.Crelinnap TOMOHUIAH KUPUTHWITAH, TbHU:

1a§): = [ PRI (o) &
S
Oy epna K(x)-S cuptaunr x Hykracuaaru ['aycc srpwmuru, P € Cy° (S) KOMITakT

TAlIyBYWIN CHJUTHK HOMaHPuil pyHKIms, (x, ) —x Ba ¢ BEKTOpJIApPHUHT CKaJsIp
kynat™Macu, do(x) — cupt ymuoBu. HKkkuHYM OOOHUHT acOCHUU HATHUKACU
Kyluaaru TeopeMajiad uoopar:

1-reopema. @apaz xunaiinuk q = 1 maiiunnanean xaxuxuii con ea S C R3
AHAMUMUK CUPMHUHE Xap Oup HyKmacuoa xamuoa oumma 60wl 32punueu Hoa0aH
apxau 6yncun. Y xonoa uxmuépuii P € C5°(S), |§| # 0 napoa iy (&) unmezpan
Y4yH

A Cllpll
:uq(f)l < |€—|;

oaxo ypunau 6ynaou, 6y epoa C — mauunianean mycoam coH.
1-3cnatma. q = 4 oyneanoa CJ. Coceu éa U.M.Cmeunnap uxmuéputi cuniux
cupmaap yuyH (2) ea yxuiaul meHeCu3IuKHUH2 YPUHIU Oyaumu ucOomiazan.
[Mynaait kunuob, 1- TeopeMa aHATUTUK CUPTIAPHUHT MabiIyM Oup cuHdiapu
yuyH Corru — CteliH 6aXOCHHM aHUKJIAITUPaau. borka TomoHaaH, ¢ = 1 KkuiiMar
OTITUMAJITUD.
AHUKpOFH, 1- Teopema mapTiIapuHu KaHOATIAHTUPYBUU CUPT MaBXKyJ OYIHo0,
uxTuépuii Mmycoar q < 1 connap ydyH KyWuJaru aCMHMIOTOTHK MyHOca0aT YpUHIINU:

. C@) _a+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)?> ¢yskuusan rpadpurn cudaruia
12
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—8(xp—x%)
(1+]|VD(x1,%2)]%)?2

oepunran OyiacuH. Y xomma K(xp,x,, @(xq1,x,)) = oynanm.

Ilynunraex, oconruna fi, (An) unrerpan
iA(x2—x3)? 2
| et e, - a2 9age, w)dndz,
U

KYpUHMIITA 93ra OYMWIIMHA KYypull MyMKHH, Oy epaa a(xq, Xx;) =
893 (x1,%2,(%2=%1)?)
A+ (x1x2)[2) T
doiinanannb Ba Dpreiin Jemmacura Kypa, A HUHT eTapinya KarTta Kuiimatiapuia

KyWH1ard UHTerpajra sra 0yiamMmus:

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

q +1 in(g+1) q+1 _q+2
)e 4 )2 f a(xy, x3)dx; + 0(A72),
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 HoJijgaH dapkiu Oynanu. byHaaH myHu xysoca
KWJINII MyMKHWHKH, Oepuiirand cupt yuyH q < 1 Oynranzaa (2) 6axo YypHuHINA AMac

I 600HMHT MKKWMHYM Taparpaduaa HopManra sKMH ¢ Jap ydyH fl,($)
UHTETpaJl ACUMITOTUKACHHUHT Oom xamum Oup Kappalu CYHIUPYBUH
KYMaUTyBYWIM Te€OpaHyBUYaH MHTErpaJl OpKAIM UPOIaJaHUIIIMHKA KYpCcaTaMu3.

fg($) WHTETpaTHMHI AaCUMOTOTHK XapakTepu XaKWJard Tacauk Oy
naparpaHUHT aCOCHH HaTHXACUIUP. [, (§) MHTErPaTHU UKKM Kappald UHTETpal
KypuHumaa udoaanad onamus:

fig($) = j el6sF M x2s152)q (xy, x,) |[Hessf (xy, %) |dxydx;, — (3)

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

a(xl:xz) - )

VA +[Vf (2, x5)[2) %1
_ _h &
F(x1,%2,51,82) = f(x1,%X2) + 51%1 + SpX3,81 = 5_’52 = f_'
3 3

Hessf(x1,x,) = detD?f(xq, x,).
Hessf(0,0) = 0 neb ¢dapa3 kunamuz, arap Hessf(0,0) # 0 Oynca, y xonga 1-
TEOPEeMAaHUHT TACAWKJIApH | epIHUHT KJIACCHK HATIIKaIapUIaH KeIuOd YUKaIH.
[ynunraexk Y - GyHKOMS eTapiuya KAYUK TallyBYMTa sra OyicuH ned ¢apas
02£(0,0)
—— %0,

Kunamu3. Mawnymkn, arap rank(D?£(0,0)) = 1 6yinca, y xonaa P
1

. 92f£(0,0 . o . 9%f£(0,0
6UHKHU % # 0 6ynagu. YMyMHINIMKKA 3U€H €TKa3MacaaH % # 0 ned
2 1

dapa3 kuramu3. Y XoJiaa onrkopMac (yHKITUS XaKuIard TeopeMara Kypa

E, (X1, X2, 51,S2) = fx1 (x1,x2) +s1 =0
tenrnamMa R, X R na xoopaunaranap OOIIMHMHI €Tapinya KUYMK arpoduia
AaroHa xX; = X1(X,,S;) aHAJIMTHK €4MMra 3ra Oyiau.
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(3) MHTErpaTHUHTI WYKH WHTETPAMHU KapaiMH3:

it [ e ae, ) Hessf (x, ) 7, @
Oy epna
Fy(x1,%2,51) = f(x1,%2) + 51%3.
1-tacauk. Aeapoa f(xq,%x,) anammux @yuxyus Vf(0,0) = a g 09 %0

wapmiapuu KaHOAMIAAHMuUpcd, y X0a0a HOJNHUHS WYHOAl ampogbu Maeofcydku
fq (&) unmeepan yuyn q = 1 6yneanoa Kyuuoazu

) 21 isign< f(go)%)
fqe(€) = @e 9

X j ei€3(Fl(xl(x2151):x2’51)+52x2) |Hessf(x1(x2’ Sl)' xz)lqa(x2, 51)dx2 +

+0 (127) Gymaa 151~ +e0)

acumMnmomux — MyHocabam  ypuumau — Oynaou, 0y epoa a(xy,81): =
a(x1(xy,81),%2)0(x,51), Q- KAHOAUOUD CULIUK PYHKYUAL.
WNkxyuHyu O00HUHT yYUHYM Maparpaduua s; — mapaMmerpra OOFIUK aHATUTHK
cuptiap yuyH [I.M.OOepauHHUHT TeopemMacura yxiail TeopeMa ucOoTIaHaIu.
bus Kyiimparu Oup Kappaiaud CYHIMPYBUM KYNMAWTyBUWIM TeOpaHyBYaH
VMHTETPAJIHU KApanuMu3:

I4($5) =f e!43(M 2 2252) (30, 51) |F"' 1 (%, 51) | 7dx, ()

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

Co’ (W) nap yuyn
Clla IIV

I€3|2

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

“@a3za pyHkuuscu napamMerpra 00rJMK OyJraH TeOpaHyBYM MHTErpaJ-
JIAPHUHT  Oaxojapu” 1e0 HOMJIaHy4yd Y4uHYM 00012 yu Yymyonu EBkimn
dazocua aHANMTUK CHUPTIAP OWJIACMHUHT MabliyM KUCM CHUH(Iapu Yy4yyH
CYHAMPYBUM KYNAUTyBUYWIA  YIYOBHUHI Dypbe anMalITUPUIIM  KaMaWMUII
tapTuOuHuHr ontuMmayuiurd  xakugaru C.J[. Corrm Ba W.M.CreitHnapHUHT
MacajacuHUHT eunumu kentupwirad. [llynn tapkumnaiimusku, Oy 6001a Hadakar
AHAIUTHK CUPTIIap OWJIACH YUYyH, OQJIKU TalWHIIAHTaH aHAJIUTUK CHPTIAp YUYyH XaM
Japaka aHUK KYpCaTHUJITaH.

g ($3)] =
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Mynunrgex Oy 6061a, yu yauosiau EBknup dazocuaaru mXTuépuii aHaIuTHK
CUpTJIAP YYYH CYHIUPYBUYM KYyNaWTyBUYWIM yI40B Dypbe aaMaAIITHUPUITUHUHT
KaMmaluim  TapTUOMHUHT ontumammrun  xakugaru  C.JI.  Corrm  Ba
N.M.CreliHnapHUHT Macajlacu KapaJjra.

dapa3 kunaiimuk S(n) € R3, n € R™ napamerpra 60FINK aHATUTHK CHPTIIAP
ownacu OyncuH, Tabumii paBumga Kywumaru du(n):= Y(x,n)do(x,n) cupr
YI4OBM  Ba yHra MOC CYHAMPYBYM KYNaWTyBUWIM TeOpaHyBYaH HHTErpall
AHUKJIAHAIU:

B = | DK GmI e mdote ) ®)
n
Oy epma do(x,n) - Xap Oup TallMHIAHTaH 7] Jap Y4yH S(7)) garu CUPT YITYOBH.
Yyunuyn 600HUHT OuMpuHYM Taparpaduna 6ab3u Oup TacAUK Ba Teopemaiap
KEeNTUPWITaH, IIYHUHTICK KyHuaaru JjeMMa ucOOTiIaHTaH.
2-nemma. @Papas kunaiiaux f(x,n) Koopounamaniap 60wuda XaKkukull 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
Ix1gCe,m) = If Ce, M1 = 1£(0,m)]9,
oynoa g(x,m) ¢yukyusnune W oa yseapuwiu uecapanamean 6a YHuHe myna
yzeapuwu U 0a mexuc ueeapananeaH.
Vuynuu GoOHMHr mkkumHuM naparpaduna & € R3\I, 6yaranma Aq(¢) nxxm

Kappaiu TeOpaHyBYaH MHTErPAHU KapalMH3:

fiq(§) =f el $sFCaxzsusailq (x,, x,, m) [Hessf (xq, X2, M) |9dx; dx,,  (7)
RZ
Oy epna
Y(x1, X2, f (X1, %X2,1))

VA + [Vf Geg, 20, m) )41
1 _ %

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

Hessf(x1,%5,1) = detD?f(x,x5,m). bynma T, € R® - konyc, Kyiimmaru
KypuHHIIAA aHuKaanrad = {& € R3: |&| < imax{|€1|, 1€513}
®yOuHu Teopemacura kypa (7) uHTeTpan Kyinaarnda ¢3uiaam:

2, () = f AL(E, x)e s 2 d,,
R

a(xli X2, T’) =

Oy epna

AL (6 x,) = j eiEaPi s (x, xy, )| Hessf (u, xpm)9dx, (8)
R

Ba Fy(x1,X2,51,M) = f(x1,X2,1m) + S1x1.
By maparpadna (8) Ba fi,(§) MHTErpaJHMHI aCHMNTOTHK XapaKTEpH XaKuIaru

TacAUKJIap UCOOTIIaHAIH.
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92%£(0,0,0)

ox?
wapmiapuy  KaHoamaawmupca, 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,%5,1) anarmux Gyukyus Vf(0,0,0) = 0, +0

Kyuuoazu acuMnmomux MyHocabam ypuuiu oynaou.

2
o (o300 sonccanmen)

‘[jlq(€, xZ) = @ e

1
x [Hessf G e 51,10, 32 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, avuu: wynoau C >0 con ea Honnumne Uy ampoghu masacyo 6yauo,

1 C||a||C2
0] < g MeHacusuK basxcapunaou.

VYyuuHuu naparpada Kyiuaara MHTerpail 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 Kyiumara
F(x5,mn) Z0,F(0,0) =0 maprinapHu KaHOATIAHTUPYBYM XaKUKAN aHaJIUTHK
dynkuus Ba a(x,,n) € Co* (W x U).

by maparpadbna F(xy,1) ¢daza dynkuus BelepmTpaccHUHT Tai€piios
TeopeMacu HIapTJIApUHU KaHOATIAHTHUPraH Xoyijga Kapananu, seHu: F(x,,0) = 0,
Oy xonma F(x,,0) — pyHkmus A, Tanugaru Maxcyciukra sra. by maprt x, = 0
Hykra F'y (x,0) dyskuusauar F') (0,0) = 0 mapTHE KaHOATIaHTUPYBYH k
(k < 00) kappanu wiau3 OYIHIY OMITaH SKBUBAJICHTHP.

X

) mynocabam (X5,51,1M) KU4duK napamempiapea HuUcOamaw

uxmuéputi (x5,51,1m) € Uy nap yuyn |0(

by naparpadaa, g 2% oynranna (9) uHTErpaJiIHM KaMaluIll TapTUOMHUHT
onTUMall BKaHiuru wucbotnanrad. by Tacouk J[.OOepivH TeopeMacHHUHT
ananorunup. Kyhnnaru reopema ucOoTiaHTaH:
2- Teopema. Dapasz xunaiiiux q = 1 maiiunnanzan yaxuxuii con éa S(n) € R3 -
n € R™ napamempea 6Gosnux ananumuxk eunepcupmiap ounacu Oyicun. Aeapoa
Gasza pynxkyus, moc pasuwoa S(0) eunepcupm (0,0,0) € S(0) vykmaoa Ay (1 <
k < ) munoazu maxcycaukea s2a 6ynca, y xonoa noanunz wiynoaii VX U € R3 X
R™ ampogpu masocyoxu, xaticuku uxmuéputi P € Cy°(V X U) ¢pynkyusnapoa (7)
uHmezpan y4yH

CllpCmllee

4q()] = H

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

3- teopema. Papasz xunravik q = 1 maiunianean xaguxuti con oyauo, S(m) C
R3 ananumuk 2unepcupmiap ounacu Kytuoa2u wapmiapHu KaHoamaaHmupCum:
1) S(0) eunepcupm R3 0a xoopounamanap 6owuHU caKIACUH 6a KOOPOUHAMANAD
oowuoa S(0) cupmuune xamuoa 6umma 6owt sepunucu HoLOAH apKiu OYICUH.
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2) K(x,m) - [Taycc sepunueu S(m) eunepcupmoa K Z 0 wapmnu
KAHOAMIAAHMUPCUH.
YV xonoa nonnune wynoati VX U € R3 X R™ ampoghu maexcyoxu, uxmuépuii ) €
Co’(V X U) ¢pynkyusinapoa (7) unmezpan yuym
C -, 2
g1 < e
baxo ypunau 6ynaou, 6y epoa C — mauunianean mycoam coH.
(9) uarerpanuu F(x,,n) pazo pyHkuuscu HOMHUHT aTpoduia XaKUKUNA KMIUMATIIH
aHaauTUK QyHKIMS O0YVauo, BeliepmTpacCHUHT TalEpIoB TeOpeMacH MIapTIapuHU
KaHOATJIAaHTUPMaraH XoJija KapaMus.
3- TeopeMaHMHT WCOOTH 3- TaCAWKIAH KEIUO YUKATd Ba 2- TEOPEMaHWHT
ucbotu 3ca 6eBocuTa 3- TEOPEMaHUHT UCOOTUIAH KEIUO YUKAJIH.
3- Tacnuk. Papas xunravinuxk F(x,,m) koopounama 6owuoa xaxukuil KULLMamiu
ananumuk @Qynkyus o6yacun. Y xonoa koopounama oowunune wiynoau W X U C

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

Ifs |2
baxo ypunau b6ynaou.

Typrunum naparpagaa R> dasogaru nXTUEPUIA aHATUTHK CUPTIIAP YIYH CUPT
V¥n4uoBu Oypbe aIMAMITUPUIIIA KAMAWKIIT TAPTUOUHUHT ONTUMAJITUTUHU

3 . .
KaQoJaTIOBYU MAPT q = 5 KypcaTtuiran. by naparpadHuHr acocuii HaTHxXacu

KyHugara reopemagad uoopar.
4- Teopema. @Papasz Kunatinuk S C R3 uxmuépuii anarumux cupm eéa ) komnaxm

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

uHmMe2pan yyyH

. Cllll e
g (D] = e

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

XVJO0CA

YMyMmaH onranza, OJIMHIraH HaTwxKajlap yuoy HIljja Makcaara SpUILIUIraHd XaKuaa
ranupuiira UMKoH 6epanu. bapua acocuil HaTuxanap ssHrM xamja Oy HaTvKaap
TeOpaHyBUaH MHTETpailap Ba TapMOHMK aHAJIW3 Ha3apuscUra MabiiyM OuUp xucca
kymaau. by um yindoB @ypbe anMaITUPUIIMHUHT OaXOCUHH, aHATUTUK CUPTIIAP
ownacuga (Qasza GyHKUMSICHM ~mapaMeTpra OOfIMK OyiraH CYHAUPYBYH
KYTTaNTyBYWIM TEOpaHYBYM HWHTETpauiap OaxoJlapuHM Ba y4 YiadoBiu EBkinna
dazocugaru UXTUEPUIA aHATUTUK CUPTIIAp YUYYH CYHIMPYBUM KYNAUTYyBUYMIN YITHOB
®ypbe anMalITUPUITUHUHT 0aXOCUHH TEKIIMPUIITa OaFUIIIaHTaH.
Jluccepranyss TaIKUKOTHHMHI AaCOCHMM HATWIKaJapu acocuaa KyWHuaaru
XyJiocajapra Kejlamus:
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1. Yu ynmuoBnu ¢dazoga aHANUTUK CUPTHHUHT Xap OMp HyKTacuja Kamuja OuTTa
oo arpunuru Hoagad gapkiau 6yiaranaa Corru — CTelH MaCaJlaCHHUHT €4UMHU
Oepuira.

2.TaycCc STPpUWIMTUMHUHT Japakacd YYyH OJMHIaH OaXOHUHI aHUKJIWIU
KYpCaTHJITaH.

3. V4 yimuoBnu ¢azogard  aHAIUTUK CUPTIAA CYHAMPYBUU KYTTAUTYBUMIIM VIYOB
®dypbe anMalITUPUILY OUIaH AHUKJIAaHTaH TeOpaHyBYM MHTETpaJljIap yUyH TEKHC
0axo OJIMHTaH.

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

5. Yu ymyoBnu Qazona 6ab3u aHANIUTUK cupTiap omwnacu yuyH Corru — CreiiH
MacajJaCMHUHI €YUMHU OJIMHTaH.

6. R® (asomarn MXTHEPUI AHAIUTHK CHPTJIAp Y4YyH CHPT YyiadoBd  Dypbe
AIMAalITUPULIMHUHT KamMaiuil TapTUOMHUHT ONTUMAJUIMTUHU KagoJaTIOBYM
KypcaTkuy q = 3/2 Tonuira.

7. Makcuman omepaTop — 4YerapajaHraHJIMK KypCcaTKM4YM Ba  CYHIHPYBYU
KYIIAUTYBYWIM CHPT Ya4oBH Dypbe aMAIITUPUIIMHUHT ONTHMAaJl KaMaWHIII
TapTUOM YpTacuaarud OOFIAHUILIHN KYpCaTyBUd MUCOJ KEITUPUJIITAH.

OnMHraH HaTHXKaJapJaH aCUMITOTHK aHAJM3 Ba YHUHT TaJAOMKIapyu Ha3zapusacuia,

IIYHUHTJEK MaTeMaTrK (pu3nKa coxacuaa (poiljalanuil MyMKHH.
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BBEJIEHUE (anHoTauus guccepranuu Jokropa pumiaocodpuu (PhD))
AKTYaJIbHOCTb U BOCTPEOOBAHHOCTDH TeMbI JUCCEPTALMH.
B GosbImMHCTBE HAYYHBIX M MPUKIATHBIX MCCIIEIOBAHUSIX, IPOBOJUMBIX BO

MHOTHX OOJIaCTSX COBPEMEHHOM MaTeMaTUKH 10 BCEMY MHUPY, IIHPOKO
UCIIOJIB3YIOTCS OCUWJUISITOPHBIE MHTETpajibl, HHTETpaibHble oneparopel Oypre u
OCLIJIISITOPHBIE UHTETPAIbHBIE ONIEPATOPBI.

Hacrosiiee BpeMst HauboJiee u3ydyaeMbIMU MpoOJieMaMl MHOTHX OOJacTei
MaTE€MaTUKH  SIBJISIOTCA HCCIEJOBAaHUE  BAXKHBIX KJIACCOB OCIHWJUTMPYIOIIHNX
UHTETPAJIOB SBISIONICHCS TpeoOpazoBanueM @Dypbe Mep COCPEIOTOUYECHHBIX Ha
INIaJKUX TIOBEPXHOCTSX (HE 00s3aTesbHO TUIlepnoBepXHOCTIX). Kpome Toro,
UCCIIEIOBaHUE TOBeNeHUsl npeoOpa3oBanuss Dypre Mep, COCPEAOTOUYCHHBIX Ha
TUIIEPIIOBEPXHOCTSIX CBSI3aHHBIX C IMOKA3aTeJIEM OIPAaHUYEHHOCTH, MAKCHUMAaJIbHBIX
onepatopoB (CTelHA, aCCOLMUPOBAHHBIX C TAKAMHU  THUNEPHOBEPXHOCTIMHU,
ABJIIETCS OJMHOM W3 CYHIECTBEHHBIX 3aJad COBPEMEHHOIO T'apMOHHYECKOTO
aHaau3a.

Cerogusi, oco00oe BHHMaHUE VACISIETCA TEOPUU OCOOCHHOCTEH u
rapMOHUYECKOMY aHAJIU3y, KOTOPbIE  SIBJISIOTCS CAMUMHU  OBICTPOPACTYIIMMU
00JacTsIMU MaTEMaTUYECKOTO aHaJIN3a B MUPOBBIX HAYUHBIX HCCIICIOBAHUSX.

OTH BONPOCHl OTHOCATCS K TIEPCHEKTUBHBIM HANpPaBJICHUSIM COBPEMEHHOTO
rapMOHUYECKOTO aHaJIW3a U MIMPOKO HCIOJB3YIOTCS B MaTeMaTUYeCKOU (hU3HKE,
AHAJTUTUYECKOM TEOpUM YMCENI U MAaTEMATHYECKUX MOJEISAX THAPOAUHAMHKU. B
YaCTHOCTH, OLEHKU mpeoOpa3oBaHus @Dypbe Mep, COCPEIOTOUEHHBIX Ha
MOBEPXHOCTSAX DEepMBbI, MO3BOJISIOT MOJIYIUTHh HHHOPMAIIHIO O TUCKPETHOM CIIEKTPE
oneparopa lllpenunrepa. Kpome TOro, Kkak TEOpPETUYECKH, TaK M MPAKTUUYECKHU
BKHO U3YYECHHE ACUMNTOTUKH Ha OECKOHEYHOCTH OCHUJUTUPYIONIUX UHTETPAJIOB C
MHOXUTEJIEM TallleHUsT W HW3y4yeHUue NpoOsIeMbl Corru - CrentHa i
aHATMTHYECKUX THIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA, ISl KOTOPHIX B
KQKJI0M TOYKE MMOBEPXHOCTH XOTA OBbI OJJHA U3 TJIABHBIX KPUBU3H OTJIMYHA OT HYJIS.

B nameil crpane 6oJibliioe BHUMaHHUE yAEIS€TCS HalpaBiICHUSIM, UMEIOIIUM
HAy4YHOE W TPHUKIAAHOE 3HAYCHHE. YUeHble Hallle CTpaHbl 0c000€ BHUMAaHHUE
YACSAIOT UCCIEA0BaHUAM 3a]a4 TApMOHUYECKOT0 aHanu3a. Pelienne MHOTHX 3a1a4
MaT€MaTUYeCKOM (U3MKKM CBOJUTCA K MaKCHUMaJIbHBIM  OIlEpaTopaMm |
npeoOpazoBanusM Dypre Mep C MHOXKHUTENIEeM TamieHus. [IpoBeneHne HaydHBIX
UCCJIEI0BAHUM Ha MEXIYHAPOIHOM YPOBHE 10 TAKMUM Ba)KHBIM HAIPABJICHUSIM KaK
GyHKIMOHATIBHBIA aHaIu3, MaTeMaTHdeckas (U3MKa U cTaTHUCcTHYecKas (pu3nka
BBIZIEJIEHO KaK OCHOBHas 3ajadya (PyHIaMEHTAIbHBIX HUCcienoBaHuii’. B
o0ecIeueHn WCIIOHCHHUS JaHHOTO TIOCTAHOBJICHHWSI Ba)XKHOE 3HAYCHUE HMEET
m3yuenne 3amaun C.J[.Corru u W.M.CreitHa 00 oONTUMaJIbHOM YOBIBAaHUU

2 TTocranosnenne Kabunera Munuctpos PecnyOnuku Y36ekucran Ne292 “O6 mepax MO OpraHM3aluu
JISSATEIILHOCTA BHOBB CO3JIaHHBIX HAYYHO-HCCIICIOBATEILCKUX YUPEKACHUN AKajemMun Hayk PecyOnuku
Y36ekucran” ot 18 mas 2017 rona.
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npeoOpa3zoBanus Dypbe MOBEPXHOCTHBIX MEpP, C MHOXHUTEIEM TalleHUs s
MPOU3BOJIbHBIX  AHAIIMTHUYECKUX  TMOBEPXHOCTEH  TPEXMEPHOTO  EBKJIUOBA
MIPOCTPAHCTBA.

Hacrosimas aucceprannonHas paboTa MOCBSIIEHAa HUCCIEIOBAHUIO 3a/1auH,
noctaBiiecHHOW Corru - CTeWHOM JJIsI  MPOMU3BOJIBHBIX — AHAIMTHUYECKHUX
TUIIEPIIOBEPXHOCTEN B TPEXMEPHOM ITPOCTPAHCTBE. Penienne 3Thx 3a/1a4 nNo3BOISET
OLIEHUTh MAKCUMAJIBHBIE ONIEPATOPbI, ACCOLUUPOBAHHBIE C TUIIEPIIOBEPXHOCTSIMH.

B nuccepramuu npuseneno pemenue 3agaun C.J[.Corru u .M.CreitHa 00
ONITUMAJIbHOM YOBIBaHUH TIpeoOpa3zoBanus Oypre Mep ¢ MHOKUTEIIEM TalllCHHS JJTsT
YAaCTHOTO Kjlacca CEMEUCTB aHaJMTUYECKUX MOBEPXHOCTEM M  MPOU3BOJIBHBIX
aHAJIMTUYECKUX MOBEPXHOCTEH TPEXMEPHOI0 €BKJIMI0BA IPOCTPAHCTBA, MOIyUYEHA
OIICHKA CBEPXY JJIsSI CTENIEHU TayCCOBOM KPUBU3HU TapaHTUPYIONICH ONTUMATIbHOE
yObIBaHUE MpeoOpazoBanusi Oypbe MepHI.

Jlannasi nucceprauusi, B ONPEIECICHHONW CTENEHH, CIIY>)KUT OCYIIECTBICHUIO
3anau B [loctanosnenusix [Ipesunenta Pecriyonuku Y3oekucran No-II1-4387 «O
Mepax TOoCyIapCTBEHHOM MOJIEPKKUA AANbHEHIIEro pa3BUTHUS MaTEMaTHUYECKOTO
oOpa3oBaHUsS U HAayKH, a TaK)K€ KOPEHHOTO COBEPIICHCTBOBAHUS JE€ATEIHLHOCTH
MHCTUTYTa MaTemMaTuku umeHu B.M. PomaHOBcKOro akajgeMuu HayK peciyOJIMKH
V36ekuctan», Ne-II1-3876 «O Mepax mo janbHEHIIeMy MOBBIIICHUIO Pa3MEPOB
OIUIaThl TpyJa pPaOOTHUKOB c(epbl HAYKW M BBICHIETO OOpa30BaHUs, a TaKXKe
rOCyJJapCTBEHHON MOJJIEPKKE BHEAPEHUS PE3YIbTATOB HAYYHON M HAy4YHO-
TexHuuecko aestenpHOCTH» OT 20 wmronst 2018, No-IITI-3752 «O wmepax mo
COBEPIICHCTBOBAHUIO JICSITEILHOCTH HAyYHO-UCCIIEIOBATEIbCKUX HWHCTUTYTOB B
coIMaabHO-dKOHOMUYecKor cdepe» ot 29 mas 2018 roma, Ne-VII-5953 «O
rOCyIapCTBEHHOM MpOorpaMme IO peAM3alUU CTPATETUN JCUCTBUM 110 TISATH
MPUOPUTETHBIM HampaBlieHUsM pa3BuTusi PecrnyOnuku Y36ekucran B 2017-2021
rogax B «l'ox pa3BUTHSA HAyKH, MPOCBEUICHUS U MUPPOBON HSKOHOMHUKU»» OT 2
mapta 2020 roga a Takke B JPYyruxX HOPMATUBHO - MPABOBBIX aKTaxX IO JTAHHOU
JEATEIIbHOCTH.

CooTBeTcTBHE HCCJIEI0BAHUI MPUOPUTETHBIM HANPABJIEHUSAM Pa3BUTHA
HAYKHM W TeXHOJOrui pecny0jauku. J[aHHOE HCCIIEIOBAHUE BBINOJHEHO B
COOTBETCTBHE C MPUOPUTETHHIM HAMPABJICHUEM Pa3BUTUSI HAYKH U TEXHOJIOTHUW B
PecniyOnuke Y30ekucran [V. «MaremaTuka, MeXaHuka U HHPOpPMATHKAY.

CreneHb M3y4eHHOCTH NpoOjeMbl. M3BECTHO, UTO OIEepaTop yCpEeIHEHUS
A;g(x) ompenencHHbIi C TOMOIIBIO HEOTPUIATEIBHOW TIIAAKONH (UHUTHOM
GYHKIUA ¥ 3aBUCUT OT TOJIOKHUTEIBHOTO TapameTpa t, KOrja 3TOT MapaMerp
CTPEMHTCSI K HYJIO, JaHHas (QYHKIUS CTPEMUTCS K HEMPEpPBIBHOW (DYHKITUU.
OpHako, CyHIECTBOBaHUE IMpezesa tl—iHlo A;g(x) nns UHTETPUPYEMBIX (YHKITHA

SIBJISIETCS CJIOKHOM TipoOaeMoi. JIjis JokazaTenbCTBa CyIeCTBOBaHUE TIpeesa st
noutn Bcex Todek x € R™1  mucmonesyrorcs MakcumanbHBIE  OIEpaTOPEI.
MakcuMalnbHbINi OnepaTop, ONpPeIeICHHbIA eTMHUYHOM chepoil ¢ IEHTPOM B HYIIE,
Ha3bIBaeTCs chepuueckuM MaKCUMalibHbIM oriepatopoM CreliHa. Takue onepaTopbl
Obun u3yuensl, B 1976 rogy .M. CreitHom u B 1986 roay [Ix. Byprenewm.
Cdepuuecknii ornepaTop YCpeaHEHHS U MAaKCUMAIbHBIC OMEPATOPBI HCTIOIB3YIOTCS

22



npu pemieHun 3afgaun Komm B kiacce CyMMHUpyeMbIX (DYHKIMN Ui ypaBHEHUS
pacnpoctpanenus BonHbel. Tounee, B R3 o0600mennoe pemenue 3amaun Komm
ONMCHIBACTCS uepe3 ormepatopa ycpemneHus u(x,t):=tA,g(x), roe A:;g -
«cpenHee 3HaueHue» GQYHKIMUM g Ha cdepe, TOUHEE 3HAUEHUS OIeparopa
YCPEAHEHUSA B ¢.

Bo3HUKaeT ecTECTBEHHBIN BOIIPOC: MOYKHO JIU MOJYYUTh AIIPUOPHYIO OLIEHKY
JUIsl peenus 3a1a4u Koy B 3aBUCUMOCTH OT HAYaJIbHOTO yCIIOBUA?

OTa OIeHKa Hepa3pbhlBHO CBsi3aHa ¢ MpoljemMol 00 OrpaHMYEeHUU
cepuuecKkoro MakCUMallbHOTO omeparopa (CrTeiiHa B TPEXMEPHOM E€BKIIMOBOM
IPOCTPAHCTBE.

OneHka MakCMMaJbHOTO ONeparopa cBsizaHa ¢ mnpeoOpazoBaHueMm Dypbe
Mep, ONpeesieMbIX THIeprnoBepxHocThi0. B 1982 roay A. I'punnud oOHapyxu1
CBS3b MEXIY MOPSAAKOM yObIBaHHS IpeoOpa3zoBanus @Pypbe Mep M MOKa3zaTeaeM
OrPaHUYEHHOCTH MAaKCHUMAaJIbHBIX OIEpaTopoB B mpocTpaHcTBax LP. Hwmeercs
runote3a M. M. CreliHa o cBsA3M mopsaka yObIBaHUs rpeoOpasoBanust Oypbe mep
U TOKa3zaTejleM OrpaHMYeHHOCTH MAaKCHUMaJIbHBIX omnepatopoB. B cBsizu ¢
HEOOXOJIMMOCTBIO TMPUMEHEHUsI METOJd, OCHOBAaHHOIO HA TEOPEME BIIOXKEHUS
Co6oneBa, Corrn u CTeliH BBEIM OCHWUIMPYIOIIUA HHTErpal ¢ MHOXKUTEIEM
rameHus. B 3ToM uHTErpasie creneHb rayCCoBOo KpUBU3HBI YHACTBYET B KAUECTBE
muoxutens ramenus. M. M. Creitn u C. JI. Corru noka3anu, 4to yObIBaHUE
COOTBETCTBYIOILIETO OCHWUIMPYIOIIETO WHTErpaja ONTUMAaJIbHO, KOI/Ia CTENEHb
rayCCoBOM KPHUBHU3HBI JIOCTaTOYHO BEJIHMKA. ECTECTBEHHO BO3HMKAET BONIPOC O
MHHUMAQJIBHOM CTEIEHU IrayCCOBOM KPUBHU3HBI, KOIJa OCLHUUIMPYIOIIAN HUHTErpal
ONTUMAJIbHO YOBIBaeT. ITOT Bompoc Obul moctaBieH Corru u CrelHOM.
AHanoruyHas 3ajia4a B 4aCTHOM ciiydae Obuia pemieHa B 1990 roqy B pabote M.
Kosnunr, C. Juche, I'. Mayuepu, J[. Mrosepa 715l BBIMYKJIBIX THIIEPIIOBEPXHOCTEN
KOHEYHOI'0 JIMTHEWMHOI0 THUIAa. B 0THOMEpHOM cilydae, TOUHEe IS cllydass KPUBBIX,
3aJlaHHbIX TpagukoM mnoJuHOMUadbHOW (yHkMu  J[. OOepnuH pemmn 3Ty
npobsiemy. B 1985 rogy Corru u CteiiHa J0ka3aHo, UTO €CJIM rayccoBa KpUBHU3HA
TUIEPIIOBEPXHOCTH HE UMEET HyJIel OECKOHEYHOTO MOPSAKA, TO COOTBETCTBYIOIINI
MaKCUMAaJILHBIN OTlepaTop OrpaHuyeH B LP JJIsl HEKOTOPOTO KOHEUHOTO 3HAUCHUS P.
B aT10il paboTre 0oAHMM M3 OCHOBHBIX CPEJACTB JI0Ka3aTeNbCTBA OTPaAaHMUYEHHOCTU
MaKCHUMAaJIbHBIX OMIEPATOPOB OBLIN TaK HA3bIBAEMbBIC OCHUIUISITOPHBIC WHTETPAJIBI C
MHOUTEJIEM TallleHHs, B KOTOPBIX T'aycCcoBa KpUBU3HA UTPAET pojb racurens. B
2005 roxy B pabote M.A. UkpoMoBa BBEIECHBI MHOKUTENIH TAIICHUS Yepe3 TJIABHBIC
KPUBU3HBI  TUIIEPIIOBEPXHOCTH W  TOJYYEHBl  YCIOBHS  OTPAHUYEHHOCTHU
MaKCHMaJbHBIX OMNEPATOPOB, CBSI3aHHbIE C 0Oojiee IMIUPOKUM KJIaCCOM
TUIIEPIIOBEPXHOCTEN.

LP-ouleHKM  MaKCUMAJIBHBIX  OIEPaTOpOB, aCCOLIMMPOBAHHBIX €
runeprnosepxHocTsaMu S € R™*1 cpasansl ¢ mosenenuem [i(§) — npeobpaszoBanus
®dypbe coorBeTcTBYIOMMX Mep. A. ['puniud nokaszan, uro, ecau [A(E) = 0(|€]7Y)

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

1
orpannmded B LP(R™1) mpu p > 1 +5. Opnako, B cilydae Korja TMOPSIOK
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. 1
yobiBanus fI(€) Ha OCCKOHEYHOCTH, T.C. ¥ < >» 3anada, 00 LP orpaHu4eHHOCTH

COOTBETCTBYIOIIETO MaKCHUMAaJIbHOTO OIEepaTopa JI0 CHX MOpP OCTAECTCS OTKPHITOM.
®aktruecku, B 1985 rogy Corru u CteliHa BBEJICHBl OCHUJUIATOPHBIC HHTETPaIb
C MHOXHUTEJEM TallleHUs U OHM  JOKa3aJM, 4YTO, €CJIM CTENeHb ¢ TraycCOBOMU
KPUBU3HBI U (¢ = 21, TO OCUWUIATOPHBIE HHTErPAJIbl C MHOXXHUTEJIEM TalleHUs

n
yosiBaet B mopsiake O (|€| 2) (mpu |€| = +00). OTcroma, mpu BEITIOJIHEHUH YCIOBHUS
|K(x)|"¢ € L*(S) (rme &> 0), noKka3aHa OrPAaHUYEHHOCTb MAKCHMAJILHOTO
omneparopa B LP ipu p > p(q, €). boiiee Toro, ObUIO yCTAHOBICHO YTO, YEM MEHBIIIC
q ¥ 4eM Oouibllie € TeM MeHbIe p(q, €).

CBsi3b JHCCEPTAIMOHHOTO HCCJIEAOBAHHA ¢ IUIAHAMH HAY4YHO-
HCCIeA0BATEJbCKUX PaldoT BbICHIET0 00pPa30BaTEJbHOI0 WM HAYYHO-
HCCJIEA0BATEIbCKOI0 YUPEKIeHHs], [/I¢ BHINOJHEHA JUCCePTAIH.

JuccepranrionHas paboTa BBIIIOJIHEHA B COOTBETCTBHM C IUIAHOBOM TeMOM
Hay4yHO-HccienoBarenbckoro rpanta OT-D4-69 '"['apMoHuueckuid aHaIM3,
CTETICHHAs TEOMETPUS M UX MPUIIOKEHUS K 3a7adyaM MaTeMaTH4ecKorl ¢Gu3uku"
Camapkanjckoro rocynapctsennoro yausepcuteta (2017-2020 rr.).

Heabo mcciaenoBanus sipisiercss paccmorpenne 3amaun C.J[.Corru m
N.M.Crelina 00 onTuManbsHOM yObIBaHUH ITpeoOpa3zoBanust Oypbe MOBEPXHOCTHBIX
Mep, C MHOXXHUTEJIEM TallleHHsl JJIS YaCTHOTO Kjacca CEMEWCTB aHAJIUTHYECKHUX
MOBEPXHOCTEN TPEXMEPHOTO €BKIJIMI0BA MPOCTPAHCTRA.

3agaum uccijie[0BaHUA:

MOJIYYUTh OLIEHKU JJ1sl peoOpa3zoBanusi Oypbe MEP ¢ MHOKUTEJIEM TalllCHUSI
Ha YaCTHOTO KJIacca aHAJIUTHUYECKUX MOBEPXHOCTEH TPEXMEPHOTO MPOCTPAHCTRBA,
JUIS. KOTOPBIX B KaXJOM TOYKE MMeEEeTCS XOTsS Obl OJlHa HEHyJIeBas TIJIaBHas
KpUBU3HA,;

MOJIYYHUTh OIICHKHU J1J1s peoOpazoBaHusi Dypbe Mep ¢ MHOKUTEIIEM TallleHus,
COCPEIOTOYEHHBIX Ha CEMENCTBE aHATUTUYECKUX TUIIEPIIOBEPXHOCTEN;

MOJIYYHUTh OIICHKHU J1J1s peoOpazoBaHusi Dypbe Mep ¢ MHOKUTEIIEM TallleHus,
COCPEIOTOYEHHBIX HA MPOU3BOJIBHBIX AHAJIUTUYECKHX TUIEPIOBEPXHOCTAX
TPEXMEPHOTO MTPOCTPAHCTBA;

HaWTH MoKa3zaTellb  TapaHTUPYIOIIHMA ONTUMAJIbHOE  yOBIBaHHE
npeodpazoBanust Oypbe MOBEPXHOCTHBIX MEP, JJIsI MPOU3BOIBLHBIX aHATUTUYECKUX
MOBEPXHOCTEH TPEXMEPHOTO MTPOCTPAHCTRA.

O0bexT uccae10BaHUs TJ1aJKUE TOBEPXHOCTHBIE MEPHI, COCPEOTOUCHHbIC
Ha aHAJUTUYECKUX THUIEPIOBEPXHOCTAX, COAEpKaIllUe MHOXXHUTEIbh TalleHus,
npeodpazoBanue Dypbe Mepbl, OCHWIISATOPHBIE HHTErpajibl. MaKkcUMabHbIE
OTIEPaTOPhI, ACCOIIMUPOBAHHBIE C TUIIEPIIOBEPXHOCTSIMHU.

IIpeamer wucciienoBaHUsA OIGHKH mpeoOpazoBanusi Dypre Mep ¢
MHOXHUTEJIEM Tall€HUs, COCPEAOTCUCHHBIX HA CEMEMCTBAX aHAJIUTUYECKHUX
TUTEPIIOBEPXHOCTEH, W (UKCUPOBAHHOW aHATUTUYECKON TUIEPIIOBEPXHOCTH
KOTOpasi UMEET XOTs Obl OHY HEHYJIEBYIO TJIABHYIO KPUBU3HY B KaXKJIOM TOUKE, U
MIPOU3BOJIHBIX AaHATTUTUYECKUX TUIIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA.
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Metoabl ucciaegoBanus. [Ipy BBIMOIHEHUM OHUCCEPTALMOHHONW pPabOTHI
MCITI0JIb30BAHbI METO/IbI TEOPUU 0COOCHHOCTEN U PepeHIIPYEMbIX OTOOpaKEHUH,
TEOPUM AHATIUTUYECKUX (YHKLIMMA, aCHMITOTUYECKME METO/bl aHaIM3a, a TaKkKe
METOJbl KOMMYTaTUBHOTO FTApPMOHUYECKOTO AaHAJIH3A.

Hay4Hasi HOBU3HA MCCJIEIOBAHUS COCTOUT B CIIEIYIOLIEM:

nonyyeHo pemenue 3anadun Corrm - CreiiHa 1 aHATATHYECKUX
TUIIEPIIOBEPXHOCTEN TPEXMEPHOTO MPOCTPAHCTBA, JJISI KOTOPBIX B KAXKIOW TOUYKE
MOBEPXHOCTHU XOTs ObI OIHA U3 TJIaBHBIX KPUBU3H OTJIMYHA OT HYJIS;

NOKa3aHa TOYHOCTh IOJYYEHHOM OLIEHKHM JUIsl TOKa3aTens TIayCcCOBOM
KPUBU3HBIL;

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

HalJileH TMoKa3aTeiab q = 3/2 , TapaHTUPYIONIUN ONTUMAJIbHOE YObIBaHUE
npeoOpazoBanus Oypbe MOBEPXHOCTHBIX MEP, JJI MPOU3BOJIBHBIX aHATUMTUYECKUX
nosepxHocTeii B R3;

MPUBEIECH PUMEP, TOKA3BIBAIOIINI CBSI3b MEXAY ONTUMAJIbHBIM YOBIBAHUEM
npeoOpa3zoBanusg Dypbe NOBEPXHOCTHBIX MEp, C MHOXXHUTEJIEM TalleHus U
MOKa3aTesieM OrPaHUYEHHOCTH MAKCUMAJIbHBIX OIIEPATOPOB.

IIpakTH4yeckue pe3yJbTaThbl HMCCIACAOBAHMS HANJIEHO TOYHOE 3HAYEHUE
MOKa3aTesis rayCcCOBOM KPHUBU3HBI TapaHTHPYIOUIETO ONTUMAalbHOE YOBIBAaHUE
npeoOpazoBanus Dypbe Meppl, ¢ MHOXKHUTEIEM TalleHUus Ha MPOU3BOJIBHBIX
AHAIMTHYECKUX THIEPIOBEPXHOCTIX TPEXMEPHOIO IMpocTpaHcTBa. IIpumeHeHue
pEe3yAbTAaTOB [JII HAXOXJEHUS IMOKa3aTelsl OrPAHMYEHHOCTH  MAaKCUMAJIbHOTO
oneparopa CTeiltHa, CBSI3aHHOTO C TUIEPIIOBEPXHOCTEM.

JIOCTOBEPHOCTh Pe3yJbTATOB HCCAEAOBAHMA OOOCHOBAaHAa CTPOTOCTHIO
MaTeMaTUYECKUX PACCYKJICHUN M JOKA3aTeNbCTB, HCIOJB30BAHUEM H3BECTHBIX
METO/IOB TEOpUU OCOOEHHOCTENW AUPPEPEeHIIMPYEMBIX OTOOPAKEHUN, TEOPUHU
aHATMTHYECKUX (DYHKIIMI, aACHMOTOTUYECKUMH METOJaMHU aHAIU3a.

Hayuynass u npakruyeckasi 3HAYUMOCTb Pe3yJIbTATOB MCCJIeJ0BAHUS.
HaydHoe 3HaueHue pe3yabTaToB UCCIEA0OBAHUS 3aKI0YAETCS B TOM, YTO HAaAEHHOE
TOYHOE 3HAYEHHUE IOKa3aTelsl rayCCOBOW KPUBU3HBI TAPAHTUPYET ONTHMAJIBHOE
yobiBanue mnpeobOpazoBanus Dypnre cooTBeTcTBylOLIEH Mepbl. lIpakTuyeckas
3HAYUMOCTh JUCCEPTALMM COCTOUT B TOM, YTO PE3YNbTAThl IUCCEPTALUU CIy’KAT
OCHOBOU NMPHU U3yUEHUHU XapaKTepa pelieHUu ypaBHEHUH MaTeMaTHIeCKOU (hPU3HKH.

BHeapenue pe3yabTrartoB ucciaenoBanusi. Ha  OoCHOBE — MOJIy4EHHBIX
PE3yJIBTATOB OTHOCAIIMXCS IO OLIEHKaM OCHWJUIATOPHBIX HWHTErPAJIOB C
MHOYHUTEJIEM TalleHUS:

NOJIyYEHHBIE pE3YyJbTaThl, OTHOCSIIMECS K OLEHKaM OCLWUIMPYIOMINX
WHTETPAJIOB C MHOXHUTEJIEM TallleHusI UCIOJIb30BaHbl B cTaThe “‘On archimedean
zeta functions and newton polyhedra”, onmyOiukKoBaHHOM B 3apyOeKHOM KypHaJIe
“Journal of Mathematecal Analysis and Applications”, Volume 473, Issue 2, 2019,
p.1215-1233( 1F=1.22) npu ucciegoBaHuu apudpMeTuyeckorl azera (QpyHKINH,
OTIPEIEICHON C TOMOUIBI0 MOJMHOMUATIBHON (YHKIIMM OT MHOTHMX KOMILJIEKCHBIX
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nepeMeHHbIX. [[puMeHeHrne 3TUX pPe3ysbTaTOB MO3BOJWIN  ONPEAEIHUTH MOIIOC,
pacnoyIoKEHHOW  OJvbKaliero K Hayalo KOOpAWHAT MepoMOop(hHOTO
MPOJIOJDKEHUS 3eTa-(PYHKIINH, ONPEeAeIEHHON ToJI0MOphHON QyHKIIUEH;

OlICHKU TpeoOpazoBanus Dypbe Mep, COCPEIOTOUYECHHBIX Ha CeMEeHCTBax
AHAJIUTUYECKUX TOBEPXHOCTENM TpEXMEpHOTOo EBKINMIOBA NIPOCTPAHCTBA,  C
MHOXHUTEJIEM TallleHUs,  HCIOJb30BaHbl B CTaThiXx ‘OO0 OrpaHUYEHHOCTH
MaKCUMAaJIbHBIX OIEpPAaTOPOB, CBSI3aHHBIX € rumneprnoBepxHocTsMu” U «On the
Weierstrass Preparation Theorem», omyOIMKOBaHHBIX B 3apyOE€KHBIX >KypHajax
(“CoBpemennass MareMatuka. dyHnameHTanbHble HampasieHus . Poccust 2018.
Towm 64, Beiryck 4. Ctp.650-681. Ne 3 (IF=0.25), “Annales Polonici Mathematici”
123 (2019),p. 473-479 (IF=0.9).) nns HaxO0XIEHUS MOKa3aTeIsl OrPaHUYEHHOCTHU
MaKCUMAaJIbHBIX OIEPAaTOPOB M M3YyYEHHsI MOBeAEHUs MNpeoOpa3oBaHus Oypne
Mep Ha OeckoHEeYHOCTH. [IpuMeHeHue Hay4YHbIX Pe3yJIbTATOB MO3BOJIMIIN OLIEHUTh
MaKCHUMaJbHbIN ONIEPATOP B IPOCTPAHCTBE (PYHKLINN, UHTETPUPYEMBIX CO CTEIIEHBIO
U ONpEeNeINTh MOBeAeHHE MpeodpasoBanuss Pyppe Mep C MOMOIIBIO METona
IOJMHOMOB Benepiurpacca;

OLICHKM, IIOJIyYEHHBIC JUISI MaKCHUMAJBHBIX OIEPaTOPOB B IPOCTPAHCTBE
UHTETPUPYEMBIX (YHKIIMI C HEKOTOpPOM CTENEHUM U CBOMCTBO OrpaHMYEHHOCTU
MaKCUMAaJIbHBIX  ONEPAaTOPOB B  NPOCTPAHCTBE CYMMHUPYEMBIX  (DYHKIUI
UCIIOJIb30BaHbl B HCCIEIOBAaHUAX 3apyO0eXHOr0 HAyyHOro TIpaHTa HomepoMm No
AP05131268 JUIs. WCClieloBaHusl peiieHus 3anadu Komm runep0onyecKkux
ypaBHeHu# (CrnpaBka MexayHapoIHbIN Ka3aKCKO-TYPELKUN YHUBEPCUTET UMEHU
Xomxa Axmena Scasu ot 11 centsaops 2020 r.) [IpuMeHeHue HaydyHOTO pe3ysabTaTa
J1a70 BO3MO>KHOCTb TOJIyYUTh anpHOPHBIE OLICHKW ISl perieHus 3aaaun Komm
rUNepOoIMYECKUX YpaBHEHUIN

AnpobGauust  pe3yJbTaTOB  HCCIAeA0BaHUA.  Pe3ynbTaTbl  JTaHHOTO
UCCIIEIOBaHMsI OOCYXJEHbl Ha 7 HAyYHO-NPAKTUYECKHX KOH(pEpEeHLHSX, B TOM
YHCJIe Ha 2 MEXIYHAPOIHBIX U 5 peciyOIMKaHCKUX.

Ony0/IMKOBaAaHHOCTH pe3yJIbTATOB MccienoBaHusi. [lo TeMe nuccepranun
ormyOkoBaHo 11 HayuyHBIX paboT, 4 U3 HUX BXOJAT B IEpEYCHb HAYUHBIX U3TaHUM,
MPEIJIOKEHHBIX BBICIIEH aTTecTallmOHHOW Komuccuen PecryOnmuku Y30ekucTad
JUTSL 3aIIUTHI JOKTOPCKHUX JIUCCEPTAIMi, B TOM YMCIIe 2 CTaTbU OMYyOJIMKOBAHBI B
3apyOEKHBIX KypHAJIaX M 2 PecIyOJIMKaHCKUX HAYyYHBIX U3IaHUSIX.

Crpykrypa u 00béM auccepranmu. J[uccepraiusi COCTOMT U3 BBEACHUS, TPEX
IJIaB, 3aKJIIOUEHUS] M CIUCKA MCMIOJb30BaHHOW JuTepaTyphl. O0beM IuccepTanun
cocTaBisIeT 97 CTpaHUL.

OCHOBHOE COJEPXAHUE JUCCEPTALIUU

Bo BBemeHum 00OOCHOBaHa AaKTyaJIbHOCTb M BOCTPEOOBAaHHOCTH TEMBbI
JUCCEpPTAllNM,  OINPEIEICHO COOTBETCTBHE  MCCIEAOBAaHWA  NPHUOPUTETHBIM
HAIpPaBJICHUSIM Pa3BUTHUA HAYKHM U TEXHOJOTHH peciyOJMKH, MpUBEIEH 0030p
3apyOeKHBIX HAy4YHBIX HCCJIECIOBAaHUM MO TeMe JUCCepTallud U CTENeHb
U3YYEHHOCTH MpoOJeMbl, CHOPMYINPOBAHbI LENHU U 33[1a4H, BBISIBICHBI O0BEKT U
IIpEAMET UCCIEN0BAHNS, N3JI0’KEHBI HAyYHAs] HOBU3HA U IPAKTUYECKHUE PE3YJIbTAThI
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UCCIICIOBAHUS, pPaCKpbiTa TEOPETUYECKAass W  MpPAKTUYECKass 3HAYUMOCTh
MOJIYYCHHBIX  pPE3yJbTAaTOB, JIaHbl CBEACHUS O BHEJIPEHUU PpE3yJIbTaTOB
UCCIeI0BaHUsl, 00 OIyOJIMKOBAaHHBIX pab0Tax U O CTPYKTYpE JUCCEepPTaIUH.

B nmepBoii rmaBe auccepranuu, Ha3BaHHOW ''BcemomorartesibHbIE
YTBEpP:KIeHUsI M 00Cy:KJAeHHe PpPe3yJbTaToB', TMpHUBEIEHbI HEOO0XOIUMBIC
npeaBapuTeNbHbIE CBEJACHUS, OCHOBHBIE OMPENEICHUS U BCIOMOTaTelbHbIC
YTBEPXKJICHUSI, KOTOpbIe OYJyT MCIOJIb30BaHbl MMPU M3IOKEHUHM JalbHEUIINX
pe3yapTaToB paboOThl. JTa IJIaBa COCTOUT W3 TpeX maparpagos.

B nepBom naparpade riasbl [ mpuBoasSITCS HEOOXOAUMBIE (PAKTHI U TEOPEMBI,
OTHOCSIIIIUECS. K TEOPUM TVIAJKUX (QHAJTUTUYECKUX) THUIIEPIIOBEPXHOCTEH B
npocTpancTBe R3 M 0CHUIIATOPHBIX MHTEIPANIOB.

Teneps mpuBeneM OMpeaeIeHrns HEOOXOAMMBIE B TaTbHEUIIIEM H3JI0KEHUH.

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

Omnpenenenune 1. Mampuya, cocmasnennas u3z yacmHvlx NPOU3BOOHBIX 8MOPO20
nopsioka enaokou @yukyuu f(x), Hazvleaemcs eeccuanogol mampuyeil 3moi
@yuxyuu 6 Oannoti mouke u 06vuHO 0bo3Hauaemcs yepes D% f(x), m.e.

D2f(x) = {LLEn Hessf(x) = detD%f(x).
ox;0xj 4
Onpenenenue 2. Touxa x° nazvieaemcs kpumuueckoti mouxoii pynxyuu f (x),
ecau
VFi(x% = 0.
Kpumuueckas mouxa x° uasvieaemcs neeviposcoennoii, ecmu detD?f(x%) # 0
Onpenenenue 3. IIpoussedenue 2nasnvix kpususu cunepnoeepxrnocmu S € R+ g
mouke X HaA3vl8aemcsi 2ayccosoll kpususznotl u ooosnauaemes K(x). Eciu G u Q —
Mampuysbl nepeou u 8mopou @OYHOAMEHMANbHbIX (HOpM — SUNEPNOBEPXHOCMU 8
moyKe X 8 HeKOMOpoM Oazuce, Mo 2aycco8a KPUSU3HA Moxcem OblmMb GbIYUCTEHA
cnedyrowuUm 00pazom:

 detG’
[Tycte moBepxHocTh S C R3 3amana rpagukoM riagkoi (QyHKIUM X3 =

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

9*f0%f _ (ﬁ)z

0x? 0x2 0x10x;
K(x1, %5, f(x1,%3)) = of 5 of N
1+ (%) + (%)

B BTOopom maparpade wu3ydeHbl pPa30MEHUE TOBEPXHOCTH M HEKOTOPHIC
TEOPEMBI TEOPHUH OCITUIUIATOPHBIX HHTETPAJIOB.
Onpenenenue 4. Ocyuniimopuvim unmezpaiom ¢ ¢pazou f u amniumyoou P
Ha3vl8aemcs uHmezpa 8Uod

JOLf ) = f e () dx,

R™
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20e f:R" » R, Y: R" & C- craokue ¢ynuxyuu, npuvem P umeem KOMNAKMHbIL
Hocumenw, A - gewjecmeeHnblll napamemp.

B stom maparpade npuBenensl jgemmbl Opaeiin u Ban nep Kopnyra o
MOBEAEHUHN OCLUJUISITOPHBIX HHTErPAJIOB.

B Ttpersem maparpadge rnaBel | mpHBOAATCA TOCTaHOBKAa 3agavya M
00CyKII€HHE PE3yJIbTAaTOB.
OcHoBHas 3a7ada GOpMyJIUpPYETCs TaK: HAUTH MUHUMAaJIbHOE 3HAUEHHE ¢ TaKOE,
YTO CHpaBeUIMBa CIEAYIOIIas OLEHKA

f e |K ()| 1 (x)do(x)| < AIE]Z,
S

rie A HEKOTOPOE MOJIOKUTEIBLHOE YUCIIO.

Orta 3amava noctraBieHa B pabore Corru u CreitHa. YacTuyHoe perieHue

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

J. Mromiepa i BBITYKIIBIX THIIEPIIOBEPXHOCTEN KOHEYHOTO JIMHEWHOI'O THIIA.
1

Tounee, nokazano, uto npu 0 < YP(x) < K(x)z u P € C;°(S), npeobpa3zoBanue
dypbe COOTBETCTBYIOIIEH Mephbl. PelieHne 3TOM 3aaud B OJHOMEPHOM cCiyyae,
TOYHEe Korjaa S KpuBasi, 3aJlaHHasi rpadKoOM MOJIMHOMA, BBITEKAET U3 PE3yJIbTaTOB
1. M. OGepnuna.

Bo Bropoii riase auccepranuu, Ha3BaHHOH ''OQ0 oneHkax npeodpa3oBaHus
dypbe Mep ¢ MHOkHUTedeM ramenus' npuBoautcs peumenue 3agaun C.J[.Corru
n WM.CreilHa Uil aHAJIWTUYECKUX THUIEPHOBEPXHOCTEN  TPEXMEPHOIO
MPOCTPAHCTBA JIJII KOTOPHIX B KAXKOW TOUYKE TMIIEPIIOBEPXHOCTU XOTA Obl OJIHA U3
[JIABHBIX KPUBU3H OTJIMYHA OT HYJIS.

B nepBom naparpade rassl Il qokazanbsl BcroMorarteibHbIC YTBEPKICHMUS,
HEOOXOIMMBbIE IS JOKA3aTeIbCTBA OCHOBHOM TEOPEMbI BTOPOM IJIaBHI.

B cBsa3u ¢ mpobiemMolt 00 OrpaHMYEHMH MaKCHUMAaJIbHBIX OIEpPaTOpOB,
aCCOLIMMPOBAHHBIX ¢ TuneprnosepxHocteio S € R C M. Corru u U.M.Creitnom
BBEJICHBI JIeMII(UPOBAHHBIE OCIIUIUIATOPHBIC MHTETPAJIBI CICAYIOIIETO BUIA!

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

rae K(x)-rayccoBa KpHBHM3HA THIIEPIIOBEPXHOCTH B Touke X € S, P € C5°(S) -
HEOTpHUIIaTeNbHAS ThagKas GYHKIHS ¢ KOMIAKTHBIM HOcuTeneM, (X, &) ckaasipHoe
npousBeneHne BEeKTOpoB x U ¢, do(x)- moBepxHOCTHass Mepa. OCHOBHBIM
PE3yBTaTOM BTOPOM TJIABHI ABJISIETCS CIICAYIOIIAs TeOpeMa.

Teopema 1. ITycmb q = 1 ¢puxcuposannoe éewecmeennoe yucio u S < R3
AHAIUMUYECKAS 2UNEPNOBEPXHOCTb, OISl KANHCOOU MOUKU KOMOPOU X0ms Obl 00HA
U3 2NABHBIX KpususH omauuna om wyns. Toeoa, npu nrodou gyukyuu P € Cy°(S),
ona unmezpana [1,($) cnpaseonuea credyowas oyenKa:

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

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

(2)
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Takum obpazom, Teopema 1 ytounsieT pe3ynbrat Corru-CreiiHa s
YaCTHOTO KJIacCa aHAIMTUYECKUX TUTIEPIIOBEPXHOCTEH.

bonee Toro, 3Hauenne q =1 ontumanbHo. TouHee, CyllIeCTByeT
TUIIEPIIOBEPXHOCTh YAOBJIETBOPSIONIAST YCIOBHSIM TeOpeMbl | Takasi, 4To MJis
JI000r0  TOJOXKUTENBHOTO unciaa ¢q <1 copaBemMBO — ACUMOTOTHYECKOE
COOTHOIIICHHE:

C _q+2
ﬁq()m)z glf1)+0(,1 2 ) (npu A - +0),
A2
e N - eIWHWYHBIA BEKTOp HopMmaym K moBepxHocT B Touke (0,0,0).

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

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

Aq(An) umeet cneyromuii BU:
f e 102D ity — xF|7a(xy, %) dxy dxs,
U

891 (x1,%,(x2—xF)?)
VA+VD(xq,x5)[2)29-T
MepeMeHHbIX X, — X2 =y, W COINACHO JleMMe OJpaein  npu  GOJbIIHMX
ITOJIOKHUTCIIBbHBIX 3HAYCHUAX A HOquI/IM COOTHONLICHHC:

2 q+ 1\ in(g+1) _q+1 5
j ey, ta(y)dy = 8T (o) e 2 j A, x2)dx; +
ur _ﬂ R
+0(4 2),

rae ['(+) - ramma dynknus Oinepa. Tak kak a(0,0) = 1(0,0,0) > 0, To rnaBHBIHA
YJIeH OTJIMYeH OT Hyssl mpu YP(xq,X,,X3) = 0 118 naHHOW THIEPIOBEPXHOCTH.
OTtcrona MOXKHO 3aKIIFOUUTh, YTO Ui MOCHEAHEN MOoBepxHOcTH S mpu q <1
OIICHKA BUJA (2) HE UMEET MECTO.

Bo BTopom naparpade riassi I, MbI mokaxkem, 4To 1715t ¢ OJIM3KUX K HOpMaJn
TJIaBHAs YaCTh ACUMITOTUKH [l,(§) ONmpenenseTcss OQHOMEPHBIM OCHUILIATOPHBIM
WHTETPAJIIOM C MHOXKUTEJIEM TaIlICHHUS.

OCHOBHBIM peE3yJIbTATOM 3TOro maparpada sBIseTCs MpenokeHue o0
acCMMNTOTHYECKOM ToBeneHuu f1,($). To ecth: muterpan fi,(§) 3anuchIBacTCs B
BUJIE IBYMEPHOTO OCHUJUIATOPHOTO MHTErpaa:

rae a(xq, x;) = B nocnennem uHTErpasne UCmoab3yeM 3aMEHY

ﬁq(f) = f i ei§3F(x1;x2,51,52)a(x1’xz)lHessf(xl’ x2)|qu1dx21 (3)
R
Trac
_ Y(xq, %2, f (X1, %2))
a(xlixZ) - )
VA + IV (x, x)[)7
3 3
F(x1; X2,81, 52) = f(xl,xz) + 51X1 + S2X5,81 = 5—1,52 — E_Z’
3 3

Hessf(x1,x,) = detD?f(xq, x,).
Ms1 Oymem cuutath, uto Hessf(0,0) =0, ubo ecnmu Hessf(0,0) # 0, To
yTBEPIKICHUE TEOPEMBI | ClleyeT U3 KJIacCHYeCKUX pe3ysbTatoB [epra . A Takxke
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NpCAIoJI0KKUM, YTO 1/) HMECT JOCTATOYHO MaJlblii HOCHUTEIb. 3aMCTI/IM, qTO €CJIN

2
rank(D?£(0,0)) =1, T0 mH6O % # 0, 1mmbo o gio 9 20, Pam
1 2

92£(0,0)

OIPCACICHHOCTHU MOKHO IIPpCAIIojaararb, YTo — 5 — 922
1

# 0. Toraa, coryracHO TEOpEME

O HESIBHOUM (DYHKIIMH, ypaBHEHHUE
E, (X1, X2, 81, 82) = fx1 (X1, %) +51 =0
UMeeT EIMHCTBEHHOE aHAJIMTHYECKOe pemeHne x; = x;1(X,,S;) B MaJoi
OKPECTHOCTH Hayasga koopanHat B R, X Ry .
PaccMoTpuM BHYTpeHHUI HHTErpal B (3):

ay':= f e8P xx2s) g (x,, x,) | Hessf (xq, x,)|9dxy, (4)

r7ie
Fi(x1,%2,81) = f(x1,%2) + 11
Ipennoxenne 1. Eciu anarnumuueckasn ¢hynxyusa f (x4, x,) yoosiemeopsiem

2
yenosuam: Vf(0,0) = a :;(CO 0)
1

maxas, umo ona unmezpana flg npu q =1 cnpaeeonueo cnedyoujee
acumnmomu-dvecKoe cCoomHoutleHue.
. . 0,0
21T lSlgn( A )E3>

i N ax?
fq($) Tk

X j ei'ES(Fl(xl(x2:sl):x2151)+52x2) |Hessf(x1(x2’ Sl)' xz)lqa(xz’ Sl)de +

#* 0, mo cywecmeyem oxpecmnocmo nyns U

=) (mpn €] > +<0)
g1/ |

rae a(x,,s1): = a(x;(x,, S1), X3)@ (x5, S1), 37€Ch @ HEKOTOpas rnaakas GyHKIIHS.

B tperbem maparpade r1maBel Il 1moka3biBaeTcsi aHaioOr  TEOpPEMBbI
JA.M.Ob6epauna aia aHATUTHYECKUX (YHKIIHMA, 3aBUCSIINUX OT IMapaMerpa S;. Mbl
PacCMOTPUM CIEAYIOIIUN OJHOMEPHBIM OCUWLIATOPHBIA MHTETPAIl C MHOKUTEIIEM
ralICHHUS:

+o(

I,(&;) = f e s (FLleas) 2252 (x,, 51)|F" (x5, 5,)|9dx,, (5)

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

eyem oxkpecmnocmo W C R, nauana koopounam maxas, umo 0z 1060t a €
Co’ (W) cnpaseonusa credyrowas oueHKa'

1q($3)] =

Cla IIV

|€3|2

B Tpetbeii rnaBe, Ha3zBaHHOU '"O0 olleHKe OCUM/UISSTOPHBIX HHTETPAJIOB €
(da3oii, 3aBucsameit ot napamerpoB'", npuseneHo pemenue 3anaun C.J[.Corru u
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N.M.Creiina 00 omnTUManbHOM YOBIBaHWM TpeoOpa3zoBanus Dypre Mep C
MHOKHUTEJIEM TalleHus JJii YacTHOro Kjacca CEMEHCTB aHaJIMTUYECKHX
MOBEPXHOCTEH TPEXMEPHOIO €BKIUAOBA MpocTpaHCTBA. OTMETHUM, UTO CTEIECHb,
yKa3aHHasi B 9TOM TrjaBe TOYHA, HE TOJIBKO I CEMEUCTB aHAJIMTHUYECKHX
TUMEPIOBEpXHOCTEH, HO W 111 (UKCUPOBAHHOM  aHAJUTHUYECKOM
TUIEPIIOBEPXHOCTU. A Takxke, B 3To TiaBe paccmorpena 3amada C.J[.Corru u
N.M.Creiina 00 onTuManbHOM YOBIBaHMM TIpeoOpa3zoBanus @Dypre Mep C
MHOXHUTEJIEM TAalleHWs] Uil TPOW3BOJBHBIX AHAIMTHYECKUX TMOBEPXHOCTEH
TPEXMEPHOTO €BKJIMI0BA ITPOCTPAHCTBA.

[Iycte  S(n) € R3-  cemeiicTBO aHANMTHYECKMX THIIEPIOBEPXHOCTEH,
3aBHCSIUX OT mapamerpa 1 € R™, ecrecTBeHHO ompeaenstorcs mepa du(n): =
W(x,n)do(x,n) U COOTBETCTBYIOIIKME OCIUUIATOPHBIC HHTETPAIBI C MHOKUTEIIEM
TaIICHMS:

1 = [ eSO oG, (6)
NG),
1€ JUUIS KaXI0r0o GUKCHUPOBAHHOTO 17, do (X, 1) - moBepXHOCTHas Mepa Ha S (7).

B nepBoMm naparpade rnasel Il npuBoagrcs HeKOTOpbIe PaKThl U TEOPEMBI, A
TaK)Ke JI0Ka3aTeJIbCTBO CIAEAYIOUIEH JeMMBbI:
Jlemma 2. Ilycmv f(x,m) eewecmseeHHO-anarumuyeckas QyHKyus 6 Hauaje
koopounam u q = 1 - puxcuposannoe yucno. Toeoa cywecmgeyem oKpecmHoOCMb
nyna W X U ¢ R X R™ 05 komopoti evlnoamsiemcst ciedyouee moicoecmeso

xlgGem) = IFGomIT = 1£ 0,1,
eoe pynkyusa g(x,n) umeem oepanuuennyio sapuayuto no W u ee nonanas sapuayus
oepanuyena 6 U.
Bo BropoM maparpade TpeTheil TaBbl paccMaTpUBACTCA JIBYMEPHBIN

ocHUIIATOPHEIH HHTerpan I, (&) mpu & € R3\[:

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

RZ
rae
Y0, xg, f (1, Xx2,m))
a(xqy, x2,Mm) = "
VA +VF (g, x0,m)2)* . :

1 2
F(x1,%2,51,52,m) = f(X1,%X2,M) + S1X1 + S2%X3,81 = E_rSZ = f_'

3 3

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

Cornacuo Teopeme @yOunu unterpai (7) 3amuchiBacTCs B BUIE
1a§) = [ A3 x)e S,
R
rae

AL, xy) = f e iEaPiCa x5 o (x, x| Hessf (i, %0 m)|Tdxy 8)
R
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u  Fi(x1,%9,51,m) = f(x1,%X2,m) + 51X, B »2TO0OM maparpade mokazaHO
YTBEpXKACHUE 00 aCHMITOTUYCCKOM MOBEACHUN WHTETpaa (8):
Ipennoxenne 2. Ecau ananumuuecxkas @yuxyus f(xq,%5,1M) yoosremeopsem

2
yenosusm: V,.£(0,0,0) = 0;%
1

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

* 0, mo cywecmgyem oxpecmHocmo

cnpaeedﬂueo Cﬂedymmee acumnmomudecKkoe COomHoulerue.

2
o ({1300 sonccanmen )

‘[jlq(€, xZ) = @ e
1

x [Hessf G (e 51,m), 32 ) ez, 51,m) + 0 () - (up Ig] = +o0),

20e a(xy,51,M) = a(x,(x,,81,1m), x5, M)P(x5,51,1m), 30ece ¢ - nekomopas enao-

X

1
KaAd QbyHKLﬂlﬂ, npuiem 0 (E) PABHOMEPHO OMHOCUMENBHO MAJIbLX napamempoes

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

(x5,81,m) € Uy 6binonnsiemcs nepaseHcmeo |0 (Is‘il)| < l% ||a|| 2

B tpeTreM naparpade paccMOTpeH CleAyIOMUi HHTErpal

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

rae F(x,,M) - BelecTBEHHO3HAYHAS aHATUTHYECKAs! PYHKITUS B OKPECTHOCTH HYJIS
WxUWxUcRXR™)  ynoBierBopsitoias  CICAYIOUUM  YCIOBHSM:
F(x,,m) Z0,F(0,0) =0wua(x,,n) € Co°(W xU).

PaccmoTtpen cmydwaii, xorma dazoBas ¢yHkius F(x,,7) yIOBICTBOPSET
YCIIOBUSIM TOJrOTOBUTEILHOM Teopembl BeliepiTpacca, T.e. F(x,,0) 2Z 0, B aTOM
ciydae F(x,,0) nmeer ocobeHHOCTh THTNA Aj. DTO yCIOBUE SKBUBAJICHTHO TOMY,
uro pynkuus F', (x,,0) B Touke x, = 0 numeer kopeHs kpatHocTH k (k < 00) npu

yenosuu F', (0,0) = 0.
B srom maparpade mokazaHo, 4Tto mpu g 2% unterpan (9) yoniBaer

ONTUMAJIBHO. DTO YTBEPXKJIECHUE SBISETCS aHamoroM Tteopemsl J[.O6epiuHa.
JlokazaHbl CIEIYIOIIAE TEOPEMBI:
Teopema 2. ITycmb q = 1 ¢uxcuposannoe éewgecmeennoe yucio u S(n) < R3-
CeMelCmeo aHAIUMU4ecKux sunepno8epxHocmell, 3a8UcCauux om napamempa 1 €
R™. Ecau ¢hazosasn ¢hynxyus, coomeemcmesyrowas eunepnosepxrnocmu S(0),
umeem ocobennocms muna A, (1 < k < o) 6 mouxe (0,0,0) € S(0), mozoa
cywecmsyem okpecmuocms nyia V X U € R3 X R™ maxas, umo npu 110601
Qyukyuu P € Cy°(V X U), o unmeepana (7) cnpageonusa ciedyrouas OYeHKa.
C : 2
()1 <

eoe C - gpuxcuposanHoe nor0HcumenbHoe YUucio.
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Teopema 3. ITycmb q = 1 ¢puxcuposannoe éewecmeennoe yucio, S(n) < R3-
cemMelicmeo aHaIUmu4ecKux 2unepno8epxHocmetl, y0o8iemeopsaouux ciedyro-
WUM YCTIOBUSM:

1) T'unepnosepxrnocmo S(0) codepacum nauano xoopounam ¢ R3 u xoms 61
00Ha u3 2nasHuvix kpusuzn nosepxnocmu S(0) 6 nauane koopounam omauuna om
HYJIAL.

2) I'ayccosa kpususna K(x,n) na eunepnosepxnocmu S(n) yoosremeopsem
yenosuro: K Z 0.

Toz0a cywecmeyem oxpecmuocmb Havana xoopounam V X U € R3 x R™
maxkas, umo npu 1060t pyukyuu P € Co° (V X U), ons unmeepana (7) cnpaseonusa

cnedyrowas oyeHKka:
. CllYCEml e
14 (O)] < 9 <

eoe C - puxcuposanroe noaroxicumenbHoe Yucio.

Jloka3aTenbCcTBO TEOpEMBI 3 CIeNyeT U3 MPEAJIOKEHUs 3, a JOKa3aTeJIbCTBO
TEOpEMbl 2 HEMOCPEICTBEHHO IIOJIy4aeTcs U3 JOKa3aTelbCTBa TEOpPEMbl 3.
PaccmoTpum omnenky unHTerpana (9) takyto, yto (azoBas QyHkius F(x,,7)
BEIIICCTBCHHO3HAYHAS AaHANUTHYeCKass (YHKIHUSA B OKPECTHOCTH HYJIS H HE
YAOBJIETBOPSIET YCIOBUAM MOArOTOBUTENBHOU TeOpeMbl Benepmrpacca.
Ipennoxenne 3. [lycmo F(x,,1M) - 8eujecmeeHHO3HAUHASA AHATUMUYECKASL
@ynrxyus 6 nauane koopounam. Tozoa cywecmeyem oKpecmHOCMb HA4aAad KOOp-

1
ounam W X U € R X R™ makas, umo 05 1106020 eujecCmeeHno2o 4ucia q = 5
CnpaseoIusa ciedyruas OYeHKa:

|14(83)] <

Ilv

I<33|2

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

ONTUMaJIbHOE YObIBaHME TMpeoOpa3oBaHus Pypbe MNOBEPXHOCTHBIX Mep, IS
IPOM3BOIIBHBIX AHAIUTHYECKUX MoBepxHOcTed B R3. OCHOBHBEIM pe3ynbTaToOM
3TOro naparpada sBiseTcs CieIyrolas Teopema.

Teopema 4. [Tycmo S © R3- npoussonvnas ananumuueckas 2unepnosepx-Hocmo

3
u Y uxcuposannasn hynkyus ¢ KOMnaKkmHolm Hocumenem. Toeoa npu q = 5 ol

unmezpana (1) cnpaseonuea credyrowas oyeHka:

. Cllpll 2
g (D] = G

eoe C -¢huxcuposantoe noiodcumenbHoe Yucio.
3
TakuM o00pa3oM CyIIECTBYET YHUCIO ( € [1,5] Takoe, 4TO IpU q =

OCHWIISITOPHBIN MHTETPaI ONTUMATILHO YOBIBACT.
3AK/IIOYEHUE

B ECJIOM, IOJYUYCHHEBIC PE3YJIbTAThI ITO3BOJIAIOT TOBOPUTH O JOCTHXKCHHHU LICJINU
HaCTO}IH_Ieﬁ pa6OTI>I. Bce ocHOBHBIC pE3yJIbTaThbl ABJIAIOTCA HOBBIMH MW B
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COBOKYITHOCTH BHOCSIT OIPEACIICHHBIM BKJIAQJ B TEOPUIO OCHHIUIATOPHBIX
WHTETpaJIOB M TrapMOHMYEecKoro aHaimsa. JlanHas paboTa TMOCBsIICHA
HCCIICIOBAHUIO OIICHKH TpeoOpa3oBanust Dypre Mep, COCPeIOTOUYCHHBIX Ha
AHAIUTUYECKUX THUIEPHOBEPXHOCTIX COJCPKAIMUX MHOKHUTEIb TallICHUS, OLCHKE
OCIWJUIATOPHBIX ~ MHTETrpajioB ¢  ¢a3oi, 3aBUCAIICH OT IapaMeTpoB,
npeobpazoBanuio dypre Mep ¢ MHOXKHUTEIEM TallleHUs I MPOU3BOJIBHBIX
AHATUTUYECKUX TTOBEPXHOCTEN TPEXMEPHOI'O €BKJIM]I0BA ITPOCTPAHCTRBA.

[To OCHOBHBIM pe3ynbTaTaM JUCCEPTALMOHHOTO UCCIEIOBAHUS MBI ITPUIILIA K
CJHEYIOIINM BBIBOJIAM:

1. IlpencraBieno pemenue 3amaun Corru - CreilHa a1 aHATUTUYECKUX
TUIIEPIIOBEPXHOCTEN TPEXMEPHOI'O MPOCTPAHCTBA I KAXKJIOM TOYKH, KOTOPOU
XO0TsI ObI OJTHA U3 TJIABHBIX KPUBU3H OTIUYHA OT HYJIS.

2. Iloka3aHa TOYHOCTh MOJYYEHHOM OLIEHKHW [JIs TOKA3aTesisl rayCCOBOMU
KPUBU3HBL.

3. Tlomydyena paBHOMEpHas OIEHKAa JeMI(UPOBAHHBIX OCIHHIIUSTOPHBIX
WHTETrPaJioB, OMpeJIeICHHBIX MpeobpazoBanreM Dypbe Mep Ha aAHATUTUYECKHUX
TUIIEPIIOBEPXHOCTAX TPEXMEPHOTO MPOCTPAHCTBA.

4. TlomyuyeHna paBHOMEpHas OIICHKA JEMI(UPOBAHHBIX OCHUUIUSITOPHBIX
MHTETrpajioB ¢ (a3oi, 3aBUCSIIEH OT MapaMeTPOB.

5. Ilonyueno pemienne 3anaun Corru - CTeiiHa IS HEKOTOPOTO CEMENUCTBA
AHATUTUYECKUX TUIIEPIIOBEPXHOCTEN TPEXMEPHOTO MTPOCTPAHCTBA.

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

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

7. IlpuBeneH mnpuMep, TMOKA3BIBAKOIIUM CBSI3b MEXKAY ONTUMAIBHOU
yobIBaHUU TIpeoOpazoBaHust Oypre MOBEpXHOCTHBIX MEP, C MHOXKHUTEIEM TaIllCHUS
Y MO0KA3aTEeIEM OTPAHUYECHHOCTH MAKCUMAJIbHBIX OIIEPATOPOB.

[lonyueHHble  pe3yJbTaTbl MOTYT OBITh  HCIOJB30BAaHBI B  TEOPHUHU
ACUMIITOTUYECKOTO aHalu3a M €€ MPUIOKEHUSX, a TAKKE€ B MaTEMaTUYECKOU
busuke.
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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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