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KHWPUII (pancada noxkropu (PhD) nuccepranmsicu aHHOTALUSICH)

JuccepTanus MaB3yCHHUHT 10/13ap0Jjuru Ba 3apypatu. JKaxoH Mukécuaa
om0 OopmiaérraH KyImiad WIMHK-aMaIMd TaJAKUKOTIAp aKcapHaT XoJjulapa
NOTEHIMAIUIAp HAa3apHsICH Macanajlapura Kearupuiaan. Kiiaccuk Ba ymyMiamiran
Jlanitac  omepaTtopiapu  (U3WKAHWHT  AJIEKTPOCTATHKA,  DJIEKTPOJAMHAMHUKA
KHCMJIapUa, KBAaHT MEXaHWKAacHaa, poOOTOTeXHWKana, Muddy3us Ba HCCHKINK
YTKa3yBUAHJIUTHHUHT CTAIlIOHAp MyamMMoJiapuja Ba OOIKa Macaiajgapia KEeHT
KYJUTaHWJIAU. Y 3IIyKCU3 MyXUT (DPM3UKACHHUHT KYTIJ1a0 TEHTIaMallapuHU €YHuIa,
amMalauii MareMaTthka, MYXAHIUCIUK Ba MaTeMaTUK (GU3MKAHUHT KYT1a0
Macajanapu yuoy oneparopiiap €épaaMua aHUKIaHaAUurad TapMOHUK (QyHKIMsIIAp
Ba YJApHUHT yMyMJaIIMalapu, XyCycaH, m —cCyOrapMOHHMK (pyHKIuUsIap Ba Oy
cuHba aHUKJIaHTaH uHTerpan udonanapra onud kenmunaau. LlyHuHr yuyH m—
cyOrapMoHUK (GyHKIUsTIAp CHHHUIA MOTEHIMAUIAp HA3apUSCUHU KYpHI, YOy
cuH(aa aHWKIaHraH uWHTErpan wudoAalapHU TAAKUK KWIHII  KOMIUIEKC
MOTCHIMAJIIAp HazapusacHaa aoi3apd Ba Myxum Basudanapgan Oupu OYymauod
KOJIMOK/A.

Xo3upru KyHAa SKaxoHJa m —cyOrapMoHUK (QyHKUUsuiap cuH@uaa
NOTEHIUAJIJIAP HA3apUSCUHU KypHIl KOMIUIEKC MOTEHIMAIUIAD Ha3apUsSCUHUHT
noa3ap0 MyamMmoliapuaaH Oupu OynuO, xymiad ¢pu3uk xkapaéHimapHu udomanad
oepamuran IlyaccoH, Monxa-AMiep TeHIVIaMangapura ajaoxuja IbTHOOP
KapaTwiran. Yoy ¢GyHKuusiiap cuH(GUIa WHTErpajl KPUTCPUSIIAPHUHT MaBXY/
sMaciauru cababnu, ymoly QyHKIUSUIAapHA Maxcyc SJUIMIcoujiap EpaaMua
aHUKJIaHTaH ypTa KuiiMat udoganapura onud kenuHaau. bynna, onub 6opunaérran
TaIKUKOTIIAp 1 —CyOrapMOHUK (DYHKIUSTIAP YIyH WMHTErpan 0axojiap, UHTErpal
KpUTEpHsIap OJIMIITHUHT aIOXHUIa aXaMUAT KacO STUIIMHY Kypcatud 6epmokaa. by
Oopama: cyOrapMOHMK Ba IUTIOPUCYOrapMOHUK (QYHKIUSIAp YyYyH OKOU3
TYIUTAMIIApHU aHUKJIAII, yuOy (yHKUOUsAJIaApHU KEHIpoK CHH(Iapaa Kypuul kadu
Macajanap Makcaaiu WIMHI TaIKUKOTIapAaH XUCOOIaHa Iu.

MamnakatuMuszga CYHITH Wuiapaa yHAaMeHTal (aHIapHUHT UMUK Ba
amanuid TarOukKura sra OYyiraH maTeMaruka, TeoJorHs, Ouojioruss Ba (pusnka
dannapura >pTHOOP KywuaWTupuiagu. Kymiianan, TOTEHIMAIap Ha3apHsCH,
KaJIMOpJaHTaH TeOMEeTpHUs, MEXaHWKa, MaTeMaThK (U3MKa Macajajiapujia KEeHT
TaTOMKKa 9ra  OynraH  m—cyOrapMOHMK  (QyHKOuUsIap  Ha3apUsSCUHU
PUBOKIIAHTUPUIITA aJOXUJA aXaMHAT Oepuiid. m —CyOrapMOHUK (PYHKIUSIIAp
cuHpUIa TOTEHIMAUIAD HA3APUSACUHU KypUIl OyiMYa CaJIMOKJIM HaTWKajgapra
spummnan. «OyHKIIMOHAT aHalM3, MAaTeMaTHK (U3MKa Ba CTATUCTUK (U3HKA»
(baHTapUHUHT YCTYBOp HyHAIUIUIapu OyindYa Xaiakapo CTaHaapTiap Japa)kacuia
WIMHUHN TaAKUKOTIap o0 Oopuin maremarrka (haHWHUHT acocuii Baszudanapu Ba
daonuaT iyHamuuuiapu >tud oenarwaangu'. Bynma m—cybrapMoHuK (QyHKIMsIAp
cuHpuaa TOTEHIUAIAP HA3apPUSICHMHUHT PUBOXJIAHUINM Ym0y KapopHU
OaxkapuIIa MyXUM pOJib YHHANIH.

! V3bekucron PecnyGnukacu Basupnap maxkamacu 2017 iun 18 maiimarun «Y36ekucton Pecny6nnkacu ®dannap
aKaJIeMMSCHHUHT SIHTUAAH TallKWI OTWIraH WIMHH TaJKMKOT Myaccacanapy (aoaMATHHU TalIKWJI OSTHII
TYFpUCHAA»TH 292-COHIIN KapopH.
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V36ekucron Pecnybmukacu Ilpesupentunuur 2017 jiun 7 bespangary
«V36exucToH PecryOnHKAcHHM SHAAA PUBOMKIAHTHPUII OYiiMua Xapakatiap
crparerusicu Tyrpucugantu I1d-4947-con dapmonu, 2019 #un 9 wuronmaru
«MareMaTtuka TablMMH Ba (QaHJIapUHU SAHAJAA PUBOMNJIAHTUPUIIHMU JaBJAT
TOMOHHU/IAH KyIUIab-KyBBaT/Iall, NIYHUHIJCK, Y36ekucToH Pecry6imkacu daniap
Axanemusicunudr  B.M.PomaHoBckuii HomMumarm MaremaTuka UHCTUTYTH
daonuATHHN TyOJaH TaKOMILIAIITUPHIL Yopa-Tagoupiapu Tyrpucuganru [1K-
4387-con Kapopu Ba 2020 iimn 7 maiiparun «MartemaTuka COXacuaard TabJIUM
cu(aTUHU OMUPUII Ba WIMUU-TAJKUKOTIAPHU PUBOKIAHTUPHUII HOpa-Taa0UupIIapu
tyrpucuaantu [1K-4708-connmu Kapopu xama Ma3kyp dhaoausTra Teruiumm 0oIKa
HOPMATUB—XYKYKUI XyxoKaTiapaa OenruiaHrad BasudaiapHu amaira OmrpHInIa
ymly auccepranys TAAKUKOTH MyalsiH Japakasia Xu3Mat KUjau.

TagKuKOTHUHT pecny0/nka GaH Ba TEXHOJOTHSJIAP PUBOKIAHUIIUHUHT
YCTYBOP HyHaJuuuIapura OOFJIMKJIUIM. Ma3Kyp TaAKUKOT pecnyOiuka ¢aH Ba
TEXHOJIOTHsUIap  puBOkiIaHummHUHT [V, «Marematuka, MeXaHUMKa Ba
uH(pOpMaTHKa» YCTYBOP WYHAIUIIM JOUpacHia OaKapuiraH.

MyaMMOHMHI YpPraHwIranjiuk Aapaxacu. Kiaccuk mnoteHuuamiap
Hazapusich (PU3UKAHUHT DJIEKTPOCTATUKA, MAarHeTU3M KUCMJIapua, KBaHT
MEXaHMKacusia, MaTeMaTHK (U3UKAHUHT 4YerapaBuid Macajajgapuja Ba OOIIKa
KYI1a0 Macananapuia MyXuM axaMusT kacO 3Taau xama Oy Ha3zapusi CyOrapMoHUK
dbynkuusuiap Ba Jlamac omeparopura acocianrad. CyOrapMoHUK (QyHKIHsUIap
ananmm3ra @.Xaprorc Ba @.Pucc TomMoHuMmaH kupuTwiran Oynu0, ynap
cyOrapMoHUK (DyHKIMsUTApHU OUp Y3rapyBUMIU KaBapUK (PYHKIUSIAPHUHT KT
y3rapyBuniu pyHkusuiapra qaBomu cudaruna anukiamrad. O.PuccHunr acocuit
TeopeMacH Jokan arpodaa uXTupuil cyOrapMOHMK (PYHKIMSHUA TOTEHIMAJ Ba
Oupop rapMoHHMK (GyHKIMS HUFUHIUCKH cudaTthaa E3UIl MMKOHUHU Oepau.
[IIyHuHT yuyH XaMm MOTEHIMaIap Ha3apusiCU ACOCMHU TapMOHUK Ba CYOTapMOHUK
bynkuusuiap cuHpu Tamkwa dtagu. Iy Owunan Oupramumkna cyOrapMOHHMK
byHKIUsAIApHU KEHTPOK cuH(pra maBom sTrupuin Macanacuna W.IlpuBanoB Ba
B.bidiike TOMOHHMIAH KUPUTWITaH omeparopiap, ymywiamrad Jlamac
oriepaTopiaapu MyXuM poJib YitHalau. [IpuBanos-bisiike TomoHuAaH HCOOTIAHTaH
TeopeMaja CcyOrapMoHUK (QyHKIUsIapra HUcCOATaH Ky4CH3POK IMIApT KYyHuiIrad
oynca, W.IlpuBanoB Teopemacuaa 3ca CyOrapMOHUK (DYHKIMSIAPHUHT >KOU3
TYIIaMiaapy TaAKUK KHUJIMHTaH.

Kommiekc mnoTeHuuamiap Hazapusick MoHxka-AMiep oneparopu Ba
TUTIOpUCYOrapMOHUK  QyHKIusmapra acocianrad. [.bpemepman wmakcuman
IUTIOpUCYOTapMOHUK (DYHKIMSA TYHIYHYaCHMHH KHPUTAM Ba YOy (QyHKUusiIap

coxajla CWIIMK Oyica, y xonjga yiaap Monxka-Amiiep TeHIIamacu (ddcu)n =0

onnan udoaanammHu UcOOTIIaIN. YMyman oJiragaa MakKCHUMaJl
IUIIOpUCyOrapMoOHUK QyHuumsap n>1xaa cuwumk 6yamacnurd MymkuH. [yHUHT

YUYH XaM UXTUEPUI TUTIOPUCYOrapMOHUK (DYHKIUSIIAp YUYH (dd Cu)n ONEPATOPUHU

aHuKIaII )xy1a myxum 31u. D.bendopna Ba b. Teitnop, A.CanymiaeBiap TOMOHUIAH
ymlOy omnepatopuu bopenbs ym4yoBu €paamuia aHUKIAl Takiaug KUJIMHIA Ba
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TUTIOPUNOTEHIMAIIIAD HA3APUACHHUHT acOCHH TYIIyHYANApH TAAKUK KUJTHHJIH.
Bynapnan, oskcrpeman I'pun dynkumsicn V(z,K) Ba & -ymuoB  w(z,K,D),

IUTIOPUIIONISAP TYIIamiiap, KOHIEHCAaTOp CUFUMHM Ba OoIlKa TyUIyHYaiap YpuH
osradH. ONWHraH Hatwxauaap €paaMHaa Kyl YyiIdaMmiid KOMIUIEKC AHAJIW3HHHT,
IUTIOPUCYOrapMOHUK (DYHKIMSIIap Ha3apUSICMHUHT WUFUIUMO KOJTaH MyamMMOJIU
Macajiajiapy Xaj dTHIIN.

Vrran acpamar 90 HuUTapuIa IUTIOPUNIOTEHIMAIIAP HA3BAPHSCUHHM KEHTPOK
dbyHkuusuiap cuHdura 1aBoM STTUPUINTa XyAa Kyn xapakatiap Oynau. [lynnai
byskusiap cuH@umaH Oupu m—CcyOrapMOHMK Ba Kywid m —CyOrapMOHHUK
byakusiap cunpnapugup. m-—cyorapmonuk ¢ynkuusmap cundu 3.baorkuit
TOMOHHUJAH aHUKJIAHIW Ba Oy CHHQHHHI MyXHM Xoccanapu ucOorianau. Kyumm
m—CcyOrapMoHUK QYHKIHMsUIap CHH(pHUAA MoTeHnuawuiap Hazapusicu A.Canyiiaes
Ba b.AOnymnaeBnap Tomonuaan Kypwiau. ®.Xapseit Ba ['.Jloyconnap ToMmoHUaH
m—sh yHKUUsIap KaBapuK r€OMETPUSHUHT Macaiaiapuia, KaBapuk KOOHUKJIIap,
KaJMOpJiaHraH TeoMeTpHsia MUHUMaJl CUPTJIap Macajaiapuja TaTOWK KUJIHH]IH.
A.CanymnaeB, b.A6aymnaeB, b.JlpuoBcek, ®.®opcraepuk, Xo Jly, [.XKoiic,
M.BepOutckuiiiap TOMOHMJIaH m —CyOrapMOHMK  (QyHKUusiIap €paamuia
byHKUIMsIIap Hazapuscura Joup Kyriad mMacanaiapaa WKoOuil HaTuKaiap OJIMH]IH.

Jducceprauuss TAAKHKOTMHMHI JUCCEPTANMSA Oa)kapuwiraH MJIMHUH
TEeKIIUPUII MYACCACACHHMHI WJIMHI-TAAKMKOT HMILIAPH pekajapu OujIaH
oorsmkauru. Jluccepranus taakukotu B.M.PomanoBckuii Homim Maremartuka
WHCTUTYTH WIMHM-TAAKUKOT unuiapu pexacuaaru O4-OA-O013  pakamim
«Omneparopiyiap Ba HOACCOUMATUB airedpaiap, IMHAMUK CUCTEMaiap Ba YJIAPHUHT
CTaTUCTUK MEXaHWKa Ba TMOMYJSILUOH Ouonorusira tatouxmapuw» (2012-2016
Hniutap) MaB3ycuaaru (pyHIaMeHTall JJOMKUXAcu Joupacuaa Oa)kapuiiraH.

TaagKMKOTHUHT MaKcaaM m — CyOrapMOHUK QyHKUMSIIAPp YUYYH 71 — YI4aMin
komruieke EBknupa dazocuaa Oepuiran mMaxcyc JUIMIICOUJIap OYinda OJIMHraH
ypTa KuitmaTiap €paaMuia UHTErpall KpUTEpUsIIapHUA KypulgaH noopar.

TaagkuKoTHUHT Basudaapu:

xou3 Tyminamuapra goup IIpuBajioB TEOpEeMacMHUHI YyMyMIIAIIMACUHU
UCOOTIIAIL;

CyOrapMOHUK (QYHKIUATIAD YYYH IKOM3 TYIUIAMJIAPHUHT  TOIOJIOTHK
XOCcaJlapyuHU TaAKUK STULIL;

TUTIOPUCYOTrapMOHUK (PYHKIUSTIAP y49yH CyOrapMOHHK (QYHKIUsIapra Xoc
ypTa KuiimMaT TeopeMajgapuHu UCOOTIIALLL;

GbyHKUMSUIapHU M —CyOrapMOHUK (DyHKIMS OYIMILIM YYyH 3apyp Ba eTapiu
MHTErpajl KpUTEPUsLIIAp TOMMILL

TaakukoTHUHT 00bekTH. YMyMIamiTaH Jlamnac oneparopiapu, chepa, map
Ba Maxcyc 3JUIMIcoujiap Oyinya olMHran ypra Kuiimatiap.

TaagKMKOTHUHT MpeaMeTH. XAKUKHUI Y3rapyBUmMian QyHKIUsIAp HA3apUsACH,
cyOrapMoOHUK Ba m—CyOrapMoHuK GyHKIUSIAP, KJIACCUK TOTEHIMasIap
Ha3apusacH, TapMOHUK  (YHKIMsUIAp Ba  yJAPHUHT  yMyMJalIMaiapw,
IUTIOPUIIOTEHIMAIIIIAP HAa3apHsICH.



TaakukoTHUHT ycyaaapu. Juccepranusga GyHKIIMOHAT aHAIN3, KOMILUIEKC
AHAM3HUHT  3aMOHABHHA  yCyJUIapW, yYMyMJamraH (QyHKIuUsIap, KIACCHK
MOTCHIMAJUIAD  HA3apHsCH,  IUIIOPUIIOTCHIMAUIAD  HA3apusCH  yCyJulapu
KYJUITAaHWJITaH.

TagKNKOTHUHT MJIMUI SHTWIKMTY Kyiugarwiapiad uoopar:

CyOrapMOHUK (PYHKITUSIIAP YUyH SHTH KyHU Ba IOKOPU CHHTYJISIP TYIUIamMiiap
aHWKJIAHTaH Ba YJApHUHT 0apya TOTOJOTHUK XOccalapy TaCHU(IIaHTaH;

cyOorapMoHuK (QyHKIUsIap ydyyH ymywmiamrad IlpuBanoB Teopemacu
ncOOTJIaHTaH,

n—ymuamnu  EBknun  Gdasocupga  aHUKJIaHTaH p(t) —cyOrapMoHHK

bynkumsuiapaad goiigananuod mIropucyorapMoHuK GyHKOUAIIAp YIyH brsmike-
[IpuBasioB TeOpeMacu MyKOOWJIM UCOOTIIAHTaH;

m—cyOrapMoHuK QyHKOUSIIAp YYyH 7 —yiadamid  KoMmivieke EBxmmmn
dazocupa OepwiraH Maxcyc JJumMncouaiiap Oyiimya onuHraH ypra KuilmMatiap
&plaMuia MHTErpall KpUTEpHsIIap NCOOTIAHTaH.

TaagKMKOTHUHT aMajauii HATHKACH CYOTrapMOHMK (QYHKIMSUIAp Y4YyH
AHUKJIAHTaH XOW3 TYIUIAMJIADHUHT TYJIMK METPUK TaBCU(IapWHU HCOOTIAll Ba
IUTIOPUCYOrapMOHUK  Ba  m—CyOrapMOHUK  (yHKIUsUIap Y4yH  HHTErpall
KpuTepusiiap aHukiam, 0y QyHkiusiap cuHdUIa K0U3 TYIUIaMmiiap KUPUTHINO,
yJIapHU SHaJla KEHTPOK CHH(Ta 1aBOM STTUPHUII UMKOHUHH OepraH.

TaaKuKOT HATHKAJIAPUHUHT MIHOHYJIMIUTY QYHKIIMOHAJ aHAJIU3, KITACCUK
NOTEHIMANIap HA3apUsCH Ba IUIIOPUIOTEHIMATIAD HA3apHsiICH yCyJUIapUaaH
doiialaHuATaH  XaMmJa MaTeMaTHK MYyJIOXa3aJlaApHUHT KAThUWIUTH OWiiaH
acociaHa/Iu.

TaakuKOT HATHXKAJIADUHUHT WIMHMHA Ba aMaauid axamMusaTH. TaakuKoT
HAaTWOKATAPUHUHT WJIMHH  aXaMHUsATH TapMOHHMK (YHKOHS Ba  YJIapHHUHT
yMyMIIalMajiapy CHHQPHUA )KOU3 TYTUTAMIIApHU aHUKJIAII Ba yJapHU TacHuarm,
WHTETpaJl KPUTEPHSIIAP OJIUIIT MyMKHWHJIUTH OWJIaH U30XJIaHATH.

TankukoTHUHT amanmii axamusata C" ¢azocumaa aHWKIaHTaH DILTUTICOUIIAP
épnamua m—cyorapMOHUK (YHKIMSUIAp YYYH HMHTETpaJl KPUTEPHUSIap OJIMII
Xamja ymoy KpUTepuid OpKajau m —CyOorapMoHUK (PyHKIMSUTApHU YpTa KuMatiap
éplaMu/ia aHUKJIAll MyMKUAHIIUTH OWJIaH U30XJIaHAIH.

TaagkuKOT HATHKAJIAPUHUHT SKOPUHA KWIMHUIIK. 71 —CyOrapMOHHK
byHKIUsAIAp YYYH WHTErpaj Kputepusuiap Oyilmda OJMHTaH WIMHKN HaTKajiap
acocua:

m—cyOrapMoHMK (QYHKUUSJIAD YYYH #—VyiauaMiud KoMIuleke EBkinjg
dazocuga OepwiraH Maxcyc OdJUIMICOWAIap OYiWYa OJMHTaH HMHTEerpal
kpurepusiiapan DA-D-4-002 pakamiau «m—cyOrapMoHUK (QyHKIUsIAp Ba
YJIAPHUHT KaJuOpJjaHTaH reoMeTpusara TaTOMKiIapu» Map3ycuaard ¢yHAaamMeHTall
WIMHN JoWMxaja KaauOpliaHraH TeOMETpHUsAIa MHUHHMMAJl 03ajJapUHU TOTIHIII
Macanmamapuga  Qoiimamanmiran  (V3bekucton — Pecny6nmkacu  Damnap
akamemusicuauHT 2021 #mn 30 cenTsOpmarm Ne  2/1255-2687-connm
MabJIyMOTHOMacH). WMiMuil HaTWXaHUHT  KYJUIAHWIMIIN 1 —CyOrapMOHUK
byHKIMsUIapHu CyOrapMOHMK (yHKIMsIIapra (m:n) XOC Tap3[a aHUKIall Ba
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KaJIMOpJlaHraH TeoMEeTpHsifa MNOTCHUUAIUIAp Ha3apUIACHHM KypUIl WMKOHUHU
oepran;

cyOrapMOHUK (QYyHKIUSIIAP YUYH SHTH KyHU Ba FOKOPH CHHTYJISIP TYTIaMIIapu
Ba YJApHMHT TOMOJOrMK Xoccamapu TacHupuman UT-OT-2020-1 paxamiu
«Momxe-AMIiep TEHTJIaMacHd Ba JKCTpPEMall ILTIOPUCYOTapMOHHK (DyHKITHSIIAp»
MaB3ycuaard (pyHIaMeHTal WIMHKA JIOHUXana jKOu3 TyIiamiapia CyOrapMOHHK
byHKIHSITApHU aHUKJIaIaa dboitnananunTran (V36eKHCT0H Munui
yHuBepcuteTuHUHT 2021  #mn 4 oktabpmarm Ne  04/11-6015-connu
MabIyMOTHOMAcH). MIMU HaTUKAHUHT KYJJTAHWIMIIKA KOMIAKT TYTIaMJIapHUHT
noJislp KOOMKJApUHM aHUKJIAIl XaMmJa >KOM3 TYIjlamjap WIITHPOKUIAru
byHKUMSIIapHU CyOrapMOHUKIIMKKA TEKIIUPUIIT UMKOHUHU OepraH.

TagKuKoT HATHKAJAPUHUHT anpodanusicu. Ma3Kyp TaIKUKOT HaTWXKaJapu
5 Ta xankapo Ba 6 Ta pecnyOirKa WIMHI-aMalui aH)XKyMaHIapuaa MyXoKaMaaH
YTKa3WIraH.

TagkukKoT HATHKAJAPUHUHT JBJOH KHJIMHranaumru. Jluccepramms
MaB3ycH Oyiinda skamu 17 Ta MIIMHIl WII YOI STHIITAH, NIyNapiaH, Y30eKHCTOH
PecnyOnmukacu  Onuit  arrectaiusi  KOMHUCCUSACHMHMHT  (Qaicada  mokTOopHU
JUCCepTalUsIapy aCOCUN WIMUKM HATWKaJIapUHU YOIl ATUII TABCUS STHJITaH UIMUN
Halpiapjaa 5 Ta Makoja, KymJaJaH, 2 Tach XOpWXKUW Ba 3 Tacu pecryOinka
KypHaJIapy/ia Hallp 3TUIITaH.

J{uccepTaUMSHUHT TY3WIHIIH Ba Xa)KMH. [[uccepranuisi KUpUII KUCMH,
TYypTTa 600, XyJoca Ba QoianaHuirad agadbuérnap pymxatuaaH TamKWI TONTaH.
JluccepTallsTHUHT XaXMHU 78 OSTHU TAIlIKWII STraH.

JIUCCEPTAIIMSIHUHT ACOCUN MASMYHHA

Kupnm kucmmuzna auccepranusi MaB3yCHHUHI JOJI3apOJIMTH Ba 3apypUsTH
acocjaHraH, TaJKUKOTHUHI  pecrnyonuka  ¢aH  Ba  TEXHOJOTHUIApH
PUBOKJIAHUIIVMHHAHT YCTYBOP WYHAJIMIIIApUIa MOCIHWIHA KypCAaTWIITaH, MaB3y
Oyiinya XOpWXHUH WIMHI-TaAKUKOTIAp MIAPXHU, MYaMMOHUHI YpraHWITaHINK
Japakacu KEeNTUPWIraH, TAAKUKOT Makcalu, Bazudanapu, oObeKTH Ba MpPEIMETH
TaBCU(JIaHTaH, TAAKUKOTHUHI WJIMUN SHTWJINTH Ba aMajuil HaTwxkanapu OaéH
KWIMHTaH, OJIMHTaH HATWKaJapHUHI Ha3apuid Ba aMaluid axamusaTH EpUTHO
Oepuiras, TAAKMKOT HATH)KAJIAPUHUHT KOPUN KUIMHUIIN, HAIIp STUITaH UIiap Ba
JUCCepTaLMs TY3WIHIIN OYiinYa MabIyMOTJIAp KEJITUPUIITaH.

HuccepranusHuar «bupjaamMun TymyH4anap» 1e06 HOMJIAHYBUM OWPHHYU
000una, Auccepranus MaB3yCHHHM Tyja EpUTHII Y4YyH 3apyp Oynaran acocuii
TabpudIap Ba MyXyUM TyILIyHUYATAp KEATHUPUIITaH.

ABBanambop, Ousra 3apyp Oyiran QyHkuusjgap cCMHOUHU aHUKJIA0 OJamus3.
Aiiraiinuk, ousra D — R" coxa 6epunran OYIcHH.

1-tabpud. Aeap ueCz(D) @dynukyus D coxada Kyuudazu meHeIUKHU

Karoamjanmupca,



o'u 0Ou o’u
- Py + -5 +...+ Py -
ox;, 0x, Oox;
y xonoa u Qyukyusea capmonux yukyus oetiunaou (kuckawa u € h(D) ). By epoa,
o’ & ol

A=—+—+...+—5 Knaccux Jlannac onepamopu.
ox;  0Ox, ox

n

Au 0,

2-tabpud. D R" coxama Gepunran u:D—)[—oo,oo) byHKIUS KyWumara
MKKU [IAPTHU KaHOATIAHTUPCA, SIbHU
1. u(x) rokopumaH sipuM ysiykcus, Vx’ €D yuyn

h_n%u(x) Su(xo);

X—>X

2.xap 6up x" €D wuykma yuyn wyHnoaii r(x0)>0 con monunub, oapua

r<r, (xo) VUYH Kyuuoacu meHecusiuK

YpuHau 6ynca, y xonoa u QyHxyusea cybeapmoHux @yHkyus oetunaou (Kuckaua
u € sh(D)). by epoa, S (xo, r) cpepa éa o, bupaux cpepanune r3acu, S (0,1) c R".

Kynaiinuk y4uyH, u =—oc0 TpuBUal (PYHKIUSHU XaM sh(D) cuH(ra Teruuuu
ne6 xucoOnaitmuz. UlyHM Tabkummam >KOU3KH, CyOrapMOHUK (GYHKIHS JIOKa
MHTErpajiaHyB4n  xucobnmananu, seHu u(x)e L, (D) Ba Au>0 TeHTrCU3IMK

yMyMIIalliraH MabHOAa Oaxkapwianu. AuTtainuk ousra D — R" coxaaa OKopHaaH
ApUM Y3IIYKCH3 u(x), u Z —oo, byHKIUA Oepuiiran Oy JICHH.

mu(xo,r):% j u(x)do cndparuna u Qysxumsauar S(x°,r) chepa 6yitnya
n S

OJIMHTaH ypTa KuiiMatuHu Oenrwiaiimus. Arap u(x) S(x",r) cdepana
WHTeTpajUlaHMaiuran oysnca, y xojijaa mu(xo,r) '=—00 ne0 onamm3. X' eD\u_,
HyKTa y4yH, Oy epna u__:={xe D:u(x)=—o}, u ¢(yHkuusHuHr chepa Oyiinua
OJIMHTaH ypTa KUiiMaTiapu EpaaMuaa yMyMiIamras Kopr Au(x’) Ba Kyitn Au(x”)
Jlannac oneparopiapuHu aHUKJIaUMU3:

m (x°,r) —u(x’)

2 ; (D

Au(x"):=2n-lim

r—+0 v
0 0
Au(x") = 20 Jim P LTI Z ), 2)
r—>+0 r
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Xynau 1y ycynnua, roxopu Ba Kyuu Jlannac onepamopiapunu map Oyinda

j u(x)dx opxamu wudomananIMMus3
T BGOH

MyMKHH. Ynap Kyingarura tenr 6ynaau (x° € D\u_ HyKra y4yH):

ONMHTaH ypra Kuidmarmap n (x’,r)=

n (x’,r)—u(x")

Asu(x’)=2(n+2)- h?% (3)

Au(x")=2(n+2)-lim 4)

DHJM yMyMilairad Jlamiac onepaTopJapuHUHT XOCCalapuHU KypuO yTamus:
1. Aeap u(x) pynxyus x° nykmanune Gupop ampouoa ukKu Mapma y3iyKcus

r
n (x,r)—u(x")
- .
r

ougepernyuannanysuu 6yica, y xo10a Kyuuoau meHeaIuKiap YypuHiu oynaou:
Au(x') = Au(x") = An(x") = Aue(x') = Au(x"),
0y epoa A —knaccuk Jlannac onepamopu.
2. Aeap u € C(D) ¢ynxyus yuyn Kytiuoacuiap ypuniu oysca,
Au(x) <0< Au(x) éxu A u(x) <0< Asu(x),
y xonoa u(x) ¢yukyus D coxaoa eapmonux 6yaaou.
3. Aeap u(x) ¢ynxyua D CR" coxaoa cybeapmonux 6yica, y xonda xap oup
x" € D\u_, nyxmada gytiudazu men2Ccusiukiap ypumiu 6ynaou:
Au(x”) > Au(x”) > 0, Asu(x") = A u(x") > 0.

Kylinga 6epuiran bisiike-IIpuBanoB Teopemacu cyOrapMOHUKIUK IIAPTUHU
ymymiaiiras Jlammac oneparopiapu €paaMuaa aHUKIIAIl UIMKOHUHU Oepajiu.
1-Tteopema. u, u = —oo ¢ynxyus D cR" coxaoa bepuncan, oxopudau spum

V3IYKCcUu3z hyukyus oyiacun. Y xonoa u ynkyusnune cyoeapmMoHux Oyiuuu yuyH
KYUUOacu meHeCU3IUKHUHE 0adcapuiuiu 3apyp 6a emapiu
Zu(x) >0 6apua xe D\u__,

0y epoa u__, ={xe€ D:u(x)=—o0}.

Kous tymnamiapra noup MyXuMm TeopeManapiaH Oupu Oy IlpuBanoB
TeopeMacuaup. Y Kyhuaaruya udoaanaHaam
2-teopema. u, u = —oo ¢gyukyus D cR" coxada bepunean, oxopuoan apum

V3yKcu3 QyHkyusa 6yacun. Aeap Kytiuoasu uKKu wapm 6axcapuica:
1. Zgu(x) >0 6apua xeD\[EUu 1, 6y epoa EcCD coxadaeu énux
myniam, mesk =0;
2. Asu(x)> —o0 bapua x € E\ P, 6y epoa P C E nonsap mynnam,
y xonoa u(x) ¢yukyus D coxaoa cybeapmonux 6ynaou.
[Tnropucyorapmonuk ( psh) ¢yskmwmsuap (C" ma) xomruieke dYM3MKIapia
CyOrapMOHUKIIMK IIAPTH OMJIaH aHUKJIAHAIH.
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3-tabpud. busea D C" coxa 6a wy coxada 0KOpuoan apum Y3aIyKCU3
dyukyusa u: D —>[—o0,00) bepunean Oyacun. Aeap xap xanoau KOMNieKC yuzuk [

yuyn u|, ¢ynxyus 11D myniamoa cybeapmonux 6yica, y xon0a u Qynkyuseda
niaopucybeapmonux yukyus (kuckawa u € psh(D) ) Oetiunaou.

D c C" coxana aHUKJIAHTaH IUIIOpUCyorapMonuk Gynkims D c R coxana
cyorapmonuk (pyskrmsaup. HIyHUHT yayH XaM, cyOrapMOHUK (YHKIMSUTAPHUHT
Oapua xoccanapy IIOpUCyOrapMoHHUK GYHKIHSIIAP YUYH XaM YPUHIN OYaau.

VTran acpHMHT OXHMpIApHa ILUTIOPUIIOTEHIMAIIAP HA3apPUACHHH KEHIPOK
byHkusIap cuHpuUra JaBOM 3TTUPHIL YUyH Ky1u1ad ypununuiap 6ymau. [lynnait
cuH(apaan oupu m—cyorapMoHuk GyHKuMsuiapaup, 0y epaa 1<m<n. llynu
TabKUJJIAII )KOU3KH, Kyinaaru MyHoca0atiap YpuHiu Oyiaau:

psh(D) =1-sh(D) c m—sh(D) c n—sh(D) = sh(D).

4-tavpud. buzea D < C" coxa 6a uwy coxada u€ L, (D) ¢ynxyus bepunean
oyncun. Aeap u(z) @Qynkyus Kytiuoacu wapmiapru KaHOAmiaHmupca,
1. D coxaoa woKopuoawn apum y3iyKcu3, AbHU KyUuoazu meH2CU3IUK YPUHIU:
limu(z) = lim sup u(z) <u(z");

B(".¢)

2. uxmuépuu m—yayoeiu kKomniexkc mexuciuxk yuyn I1c C" u|n GyHKxyus
I1N D coxada cybeapmonux, avru u|rI e shI1ND);
yxonoa 6y pynxyusea D coxaoa m—cybeapmonux (Kuckaua m—sh ) oetiunaou  (
M -YI4061U KOMNIEKC MEeKUCTUKAAPOa CYoeapMoHuK @ynkyus, 6y epoa 1<m<n).
Huccepranussiuar  «CyOrapMoHMK  (QyHKUMSUIADHMHI  KoM3  §,S —

CHHTYJISIP TYIJIAMJIAPUHUHT TOMOJIOTHK X0ccadapmw» 10 HOMIaHYBYM UKKUHYU
606una, I[IpuBamoB TeopeMacHMHM TaJKUK OTUII MaKcaauaa CyOrapMOHHUK

byHKUUSIIap y4yH *Kou3 S ,§—CHHryJ1ﬂp TYIUIAMJIAPU KUPUTWITAH. YJIApPHUHT
TOMOJIOTUK XOCcallapy UCOOTIaHraH. Ym0y OOOHMHT acOCHUil HaTWXKajdapuiad Oupu
Oy IlpuBanoB TeOpeMacMHUHI yMyMJialiMach XucoOjnaHuO, y S ,g—anrynﬂp
TYTUTaMIIap OpKaiu udojaiaHraH.

S5-rabpud. Aeap vesh(R") mpusuan oOyimacan @yukyus monunuo,

A v(x)|,=+0 menerux ypunau 6ynca, y xonda E mynaamea S (cumeynsp) —
myniam Oetunaou.

Aeap v esh(R") mpusuan oOyimaean ¢hynkyus monunuo, ng(x) |, =+
menenux ypurau 6yuca, y xonoa E mynaiamea S (cuneynsp) — myniam detiunaou.

Arap v(x") =—o0 Tenrmuk Gaxapuica, y xomnma A ,v(x") = Am(x’) =+ 1e6
xucobmaiimus. By aca v(x) € sh(R"),v(x") =—0, cybrapmMoHUK (QYHKIHS yIyH
n, (x’,r)—v(x") =400 TeHITMK YpUHIM OYIMIIMIra 010 Keau.

DOHJU ymlOy CUHTYIISP TYIUIAMIIAPHUHT 0ab3U XOCCAIAPUHU KYpUO YTaMu3:
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1. § - mynaam 6up eakmoa S - myniam xucooaanaou, avhu Kyuuoazsu S C S
VpuHIU 6YN1a0U.

2. Canoxnu conoazu S - myniamiapuune ouprawmacu aua S - myniam 6yaaou.

3. Yexau condazu S - MYNAAMAAPHUHS OUPAAUUMACU SIHA S - mynjaam 6yaaou.

4. Uxmuépuui conoaeu S ( S ) - mynaamnaprune rxecuwimacu saua S ( S ) —

muniam 0ynaou.
Ky#tnmaru Teopema [IpuBanoB TeopeMaCHHIHT YMyMITAIIMACH XHUCOOIaHA/IH.
3-teopema. D cCR" coxaoa rkKopuoan Apum  Y3IYKcu3 — Oy1eau
u(x),u(x) Z —oo, ¢ynrkyus oepunzan oyncun yamoa uxmuépui x° € D\[EUu__]

HYKmMa  Y4yH Zgu(xo) >0  meHecuswuk  ypumau  Oyicun, 0y  epoa
u_ ={xeD:u(x)=—o}. Vxonoa
a) acap E €S 6a E mynnamoa, 6upop nonsap myniam P C E dan mawkapuoa

Asut > —0 menecusnuk ypunau 6yica, u € sh(D) ypunau 6ynaou;

b) acap E €S 6a E mynaamoa, 6upop noasp myniam P < E dan mawkapuda
A ,u > —0 menecuznuk ypuuau oyaca, u € sh(D) ypunau 6ynaou.

Kyiunaru teopemanap €nuk S ,§ — CUHTYJISIP TYTUIaMJIAPHHU TYJIAK
TaBCU(Iall KIMKOHIHH Oepajiu.

4-teopema. Enux mynaiam E €S ea meeuwnu oOyiuwu yuyn mesE =0
MeH2TUKHUH2 baxcapunuwiu 3apyp 6a emapiu.

S-teopema. Enux myniam E € S ea meauwinu 6ynuiu yuyn E myniamuune
uuKy HyKmanapu myniamu oyw oyiuwiu 3apyp éa emapau, E° =3, svnu y xeu
Kaepoa 3uy 6yimaciueu 3apyp 6a emapiu.

Hucceprauusiiunr «Ilnopucy0rapmMoHuk (yHKIUAIAP YYYH HMHTErpaJ
KpuTepusiap» ae0 HOMJIAHYBYM y4YMHUM O00uma, psh GyHKUMSIIAp SHTH
WHTETpal KpUTEpUsIap KENTUPWITaH Xamja IUIIOPUCYOrapMOHUK (QyHKIUsIap
yuyH bismke-IIpruBanoB TeopeMacHHUHT MyKOOWIM UCOOTIIAHTaH.

Ouau C" na 6epwiran Kyuuaarv dJUTUIICOMIapHU KapaiMu3:

kA EA
E(r;,...,rn):{—2+---+ - Sl},

h L

Oy epna r, >0 uxtu€puit 1< j<n.bapua 2< j<n nap yuyn r,=R Ba r,=r 1e0
om0 Kyhumarnya oenrwiam kuputamus E(R,r):=E(R,r,...,r), Oy epna R Ba r

mycobar connap. lllynn Tawpkumgiam Kous3kd, UXTuépuit yHutap 1 wmaTpuia Ba
MapkaszziaH yTyBun uxTHEpUil komrutekc ym3uk [ < C" yayn (T o E(r,...,r.))(]

udona [ nma goupa 6ymamu. D C" coxama uHTerpauiaHyBUd u# (QYHKIHS YUyH
E(7,...,r)) Oylinda oJIMHIaH ypTa KUAMaT U()POAACUHU KapaliMu3:

M T B ) =o [ u(@dv)

(’1 9oy rn) LHTOE( e ry)
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6-teopema. buzea D C" coxa ea 6y coxada 0KOpuoaum ApuM Y31yKCU3
dyukyus u bepuncan o6yncun. Kytiuoaeunap sxeusanienm xucooianaou:
(a) u ¢ynkyus D coxaoa naropucybeapmoHuk,
(b) uxmuépuii 7" € D nyxkma 6a uxmuépuil ynumap mampuya T yuymn, 6ynoa
2'+T o E(r,...,r,) C D, Kytiuoazu menacusiuK ypuniu:

u(zY<M (°,T,E(r,...,r.));

(c) uxmuépuii z° € D nykma ea uxmuépuii ynumap mampuya T yuyn wynoai
emapau Kuyuk r,>0 conu masocyo 0yaub, uxmuéputi (r,...,r,) Y4yH, OyHOQ
max{z,...,r. } <1, Kyuuoazu menecusiuK ypuHiu 6ynaou:

u(z")<M (2’ T,E(r,....1.));

(d) uxmuépui 7° € D 6éa uxmuépuii ynumap mampuya T yuyn wynoai emapiu
kuyuk r, >0 conu maeodcyo ownud, uxmuépuii (R,r) yuyn, 6ynoa max{R,r}<r,,
Kyuuoazu meHeCu3iuK Ypuliu oynaou:

u(z")<M (°,T,E(R,r));

(e) uxmuéputi z° € D nykma ea uxmuépuii ynumap mampuya T yuymn, 6ynoa
2°+T o E(R,r) © D, xytiudazu men2cuziux ypuHiu
u(z) <M, (2°,T,E(R,r)).
[Tmopucybrapmonuk ¢pyukusuiap yayH bismke-IIpuBaioB TeopeMacHHUHHT
MYKOOWJIMHMA UCOOTIIAI YUyH KyHUJAaru onepaTtopHu aHUKIa0 onamMus:
—M (2, T,E(R,r)—u(z")

ey 0 _ -_ .
Dru(z") = 1R1£10111g)1 IS

Ba l_)u(zo)zir%f Dru(z") ne6 omamus, Oy epaa uHdumym Gapua T yHHTAp

MaTtpuiaisap 6yinya oJIMHTaH.
7-teopema. D C" coxada bepuneaw, HKOpuoaw spum Y3iyKcu3 OYHKYus
u, u = —o, NHOPUCYOAPMOHUK — OVIUMMU  YUVH  KYUUOA2U — MEH2CUBIUKHUHE

oasxcapunuwiu 3apyp 6a emapiu

Du(z) =0 6apua ze D\u__.

1-u30x. Teopemanu E(r,,...,r)) 210uncouonap yuyH xam ucoomiaul MymKuH.

2-u30x. Teopema wapmu Du(z’) = inf Dru(z°) >0 ypuuea sup, Dru>0 éxu

infBTu(z)zinf lim MM(Z’T’E(’E’;-J”))—M(Z)
r T (., )0 r

>06apua ze D\u_,

wapmaap u QyHKyuanune psh OyrumuHy mavMurIab depa oamatou.
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JluccepTausiHUHT « m —cy0rapmMonuk pynkuusiaap yuyn C" na 6epuiaran
JLIMICONIAp €paaMuIa aHWKJIAHTAaH WHTerpaj KpuTepusiap» 1eb
HOMJIAaHYBYH TYPTHHUYM O00uma, m—cyOrapmoHuk ¢yHknusuiap yuyHn C" na
aHMKJIAHTaH JUIMIICOUUIap €plaMuia UHTErpajl KpUTepUsIap KeITUPUIITaH.

C" da3zona Kyiuaaru >JUIMIICOMAIAP CUH(UHU KapaiMus3:

2 2 2 2
[ +...+|z Z +...+|z
E(R’r):{l 1| Rz m +| m+1| - n Sl}
r
[llyHn TapKuam >KOU3KH, MAPKa3IaH YTyBUM 11 —YIIYOBINA KOMIUIEKC TEKUCIIUK
n,=4{z,,=...=z,=0,cC" yuyn E(R,r)(NII, wudoma Il jma wmapHu

udonanaiiau. [y 6mran Oupraaukiaa, Xxap Kauaai MapkasaaH YTYBUH 71— YITYOBIIU
komiuiekc Tekuciuk [ C" yuyn myHnmaii yamrap T wmartpuiia MaBXKYJIKH,
Toll,=11 rtenrmuk ypunma Oymamm xamaa (T o E(R,r))(\II undoma Il narm
mapau udonanaiiau. lly xabu, uxtuépuit yaurap 7 Marpuia ydyH UIyHJau
MapkasgaH YTyBuM m —YyimdoBiu Komiuieke Ttekucenuk Il C"  tommmanukw,
natmwkaga (T o E(R,r))(\I1 udona Il garm mapum udoganaigu. busra D < C”
coxa Oepwuiran 6yiacuH. u(z) el

loc

(D) ¢dyskuus yuyH E(R,r) Oyiinda ojauHTaH
KyWujara ypra KUMMaTHU KapanMu3:

L[ w@avee,

M, (", T,E(R,r))=
V(R,r) LATE(R,F)

np2m_2(n—m)
oy epna V(R,r) = I dv(é) = MT}; E(R,r)HuHT XaxMUHU udoaanaiy.

E(R,r)
Kylingaru teopema m—sh QyHkuusnap yuyH E(R,r) OViluua onMHraH
MHTETpaJl KpUTepUsHU udoaanaiim.

8-teopema. huzea D C" coxa eéa 6y coxaoa WKOpUOaH SAPUM V3IYKCU3
dyukyus u Oepunean OVICUH. U YHKYUAHUHE M—Sh OVYauwu Y4yH uxmuépui

7" € D nyxma ea uxmuépuii ynumap T mampuya yuyn, 6ynoa z° +T o E(R,r) D
s6a 0 <r <R, gytiuoacu menecusiuKHuUHe OANCAPUTUULL 3aPYP A eMAapJIU.

u(z') <M (2°,T,E(R,r)).

3-uzox. R>r wapmu 2m<n oyreanoa wapm smac. Jlexkun 2m>n oyreau
xonamoa R>r wapmu myxum xucobnraunaou.
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XYJOCA

Huccepranus Wi CcyOrapMOHUK (DYHKIUSUIADHUHT >KOU3 TYILIaMJIapUHU
TAQJIKUK KWIMIITa Xamjaa m—sh (QYHKUIUsUIap ydyH HWHTerpan wudoaaiapHu
aHHUKJaIlra OaruIIaHTaH.

TaaKMKOTHUHT acOCUi HaTWKaJlapy Kyruaarmiapjad uoopar:

1.

[TpuBaJlOB TEOPEMACHHMHT yMyMJIAIIIMACHHHA HWCOOTIAIl MaKcaaua
CyGrapMOHHK (GYHKUHSUIAD YYYH JKOM3 S,S — CHHIYISp TYILIAMIIAp
aHUKJIaHraH OYIu0, ymapHUHT Oapya TOMOJOTHK Xoccajaapy UCOOTIaHTaH.
R" ¢dazoma p(t) —cybrapmonuk (QyHKOUSIIAp KUPUTUITAH OYiImO,

yIapHUHT CyOrapMOHUK (QyHKIMsIap OujiaH OOFJIMKIUIH KypcaTHJTaH.
Juccepranus UIIMAArd KYyNTrMHA TeopeMajap yuioy aHuKIaHTaH p(t)—

cyOrapMoHUK QyHKIUSIAp OPKAIA UCOOTIaHTaH.

. Maxcyc koMIuieke syunconiap €paamuaa psh QyHKUUAIAp y4yH SHIU

WHTErpajl KpuTepusiiap OepuiraH.

. [mopucybrapmoHuk byHKIMSIIAp YUyH brsamke-IIpuBanos

TEOpEeMacUHUHT MyKoOwim wucOoTmanrad. Illynra yxmam Hatuka
E(r,...,r,) DIIMICOMUIAP YYYH XaM YPHUHIIU SKaHJIMHU KYPCAaTUIITaH.

C" ¢dazoma Oepwmiaran Maxcyc SJumMICOWIIap OYHWYa OJNWHTAaH YpTa
KuiimaTiiap €paamuna m—cyOrapMoHMK (GYHKUIUSAJIAD YYyH HWHTErpai
KpuTepusijap UcOOTIIaHTaH.
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INTRODUCTION

Actuality and demand of the theme of the thesis. Many scientific and
practical researches conducted around the world are mostly focused on the theory of
potentials. The classical and the generalised Laplace operators are widely used in
electrostatics, electrodynamics, quantum mechanics, robotics, stationary problems
of diffusion and thermal conductivity and other issues. In solving many equations of
continuous environment physics, many problems of applied mathematics,
engineering, and mathematical physics lead to the harmonic functions defined by
these operators and their generalisations, in particular to the m —subharmonic
functions and to the integral expressions defined in them. Therefore, the construction
of the theory of potentials in the class of m —subharmonic functions, the study of
integral expressions defined in this class remains one of the main and actual
problems in the theory of complex potentials.

Nowadays in the world, the construction of the theory of potentials in the class
of m —subharmonic functions is one of the actual problems of the theory of complex
potentials, with special emphasis on the Poisson, Monge-Ampere equations, which
represent many physical processes. At the same time, the research shows the
importance of integral estimates, integral criteria for m —subharmonic functions at
all. However, special attention is paid to the study of singular sets for subharmonic
and plurisubharmonic functions, to the study of these functions in a broader class.

In last years, in our country has been paid more attention to geology, biology,
mathematics and physics, which have a scientific and practical application of
fundamental sciences. Especially, special attention was paid to the development of
the theory of m —subharmonic functions, which has a wide application in the theory
of potentials, calibrated geometry, mechanics, mathematical physics. Significant
results have been obtained in constructing the theory of potentials in the class of m —
subharmonic functions. Scientific studies on the international level in such priority
areas as the functional analysis, mathematical physics and statistical physics were
considered as the main task of fundamental research?. In this way, the development
of the theory of potentials in the class of m —subharmonic functions plays an
important role in the implementation of this decree.

The subject and object of the research of this thesis are in line with tasks
identified in the Decrees and Resolutions of the President of the Republic of
Uzbekistan of February 7, 2017, UP-4947, «On the strategy of action for the further
development of the Republic of Uzbekistany», PP-4387 dated July 9, 2019 «On state
support for the further development of mathematics education and science, as well
as measures to radically improve the activities of the Institute of Mathematics
named after V.I. Romanovskiy of the Academy of Sciences of the Republic of
Uzbekistany, PP-4708 of May 7, 2020 «On measures to improve the quality of
education and research in the field of mathematics» as well as in other regulations
related to basic sciences.

2 Decree of Cabinet of Ministers of the Republic of Uzbekistan of 2017 year 18 May «On measures on the
organization of activities of the first created scientific research institutions of the Academy of Sciences of the
Republic of Uzbekistan» Ne 292 dated May 17, 2017.
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Connection of research to priority directions of development of science and
technologies of the Republic. This study was performed in accordance with the
priority areas of science and technology of the Republic of Uzbekistan IV,
«Mathematics, Mechanics and Computer Science».

The degree of scrutiny of the problem. Classical potential theory is important
in the fields of electrostatics, magnetism, quantum mechanics, boundary problems
in mathematical physics, and many other areas of physics, and is based on the
subharmonic functions and the Laplace operator. Subharmonic functions were
introduced by F.Hartogs and F.Riss. They defined subharmonic functions as a
continuation of single variable convex functions to the several variable convex
functions. Basic theorem of F.Riss allows us to write an arbitrary subharmonic
function in the local neighbourhood as the sum of a potential and a harmonic
function. Therefore, the theory of potentials is based on a class of harmonic and
subharmonic functions. At the same time, the operators introduced by I.Privalov and
W.Blaschke, the generalised Laplace operators, play an important role in the
continuation of subharmonic functions to a broader class. The theorem proved by
Privalov-Blaschke has a weaker condition for the functions to be subharmonic.
Privalov’s theorem investigates singular sets of subharmonic functions.

The theory of complex potentials is based on the Monge-Ampere operator and
the plurisubharmonic functions. G.Bremerman constructed the maximum
plurisubharmonic functions, and proved that if these functions were smooth in the

domain, then the Monge-Ampere equation can be expressed by (ddcu)n =0. In
general, maximal plurisubharmonic functions may not be smooth in n>1.
Therefore, it was very important to determine the operator (dd ‘u )n for arbitrary

plurisubharmonic functions. E.Bedford, B.Taylor and A.Sadullaev proposed to
define with Borel measure and were studied basic concepts of the theory of
pluripotentials. They include extremal Green function V(z,K ) and J# -measure

a)(z,K ,D), pluripolar sets, the capacity of condenser and other concepts. With the

help of the obtained results the accumulated problematic problems of
multidimensional complex analysis, the theory of plurisubharmonic functions were
solved.

In the 1990s, there were many attempts to extend the theory of pluripotentials
to a broader class of functions. One of such functions class is the m —subharmonic
function class (m — sh) and strong m —subharmonic ( sk, ) function class. The class

of m—sh functions is defined by Z.Blocki as follows
m—sh(D) =
={ueC*(D):(ddu)y A B 20,...,(ddu)""" A " >0}
and proved important properties of this class. The theory of potentials in the class of
sh,functions were built by A.Sadullaev and B.Abdullaev. Also proved the main

properties of this functions class. These classes of functions have many applications.
m —subharmonic functions and functions close to functions m—sh have been

applied in several problems. For example, in problems of convex geometry, convex
20



shells, in matters of minimal surfaces in calibrated geometry were applied by
F.Harvey and G.Lawson. Positive results have been obtained by A.Sadullaev,
B.Abdullaev, B.Drnovsek, F.Forstnerik, L..Ho, D.Joyce, M.Verbitsky on many
issues in the theory of functions using m —subharmonic functions.

The connection of the theme of the thesis with the research plans of the
scientific research institute, where the research on the thesis is carried out. The
dissertation research is done in accordance with the planned theme of scientific
research F4-FA-FO13 «Non—associative and operator algebras, dynamic systems
and their applications in statistical physics and population biology» (2012-2016) at
the Institute of Mathematics named after V.I. Romanovskiy.

The aim of the research work is to describe integral criteria for m—
subharmonic functions by the means of special ellipsoids in n—dimensional
complex Euclidean space.

Research problems:

to prove the generalisation of Privalov's theorem on singular sets;

to study the topological properties of singular sets for subharmonic functions;

to prove subharmonic-like mean value theorems for plurisubharmonic
functions;

to find the necessary and sufficiently integral criteria for the functions to be
m —subharmonic.

The research object. The generalised Laplace operators, mean values by
spheres, balls and special ellipsoids.

The research subject. Theory of functions of real variables, subharmonic and
m —subharmonic functions, classical potential theory, harmonic functions and their
generalisations, pluripotential theory.

Research methods. In the research the methods of functional analysis, modern
methods of complex analysis, generalised functions, classical potential theory,
methods of pluripotentials are used.

Scientific novelty of the research work consists of the following:

new upper and lower singular sets for subharmonic functions have been
identified and all their topological properties have been classified;

the generalised Privalov theorem for subharmonic functions is proved;

the analogue of the Blaschke-Privalov theorem for plurisubharmonic functions
is proved using p(¢)—subharmonic functions defined in the n—dimensional
Euclidean space;

the necessary and sufficiently integral criteria for m —subharmonic functions
are proved using the mean values via special ellipsoids given in the n —dimensional
complex Euclidean space.

Practical results of the research consists of the following:

the obtained results allowed to prove the complete metric characteristics of the
singular sets defined for subharmonic functions;
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integral criteria for plurisubharmonic and subharmonic functions were defined,
which allowed to define singular sets in these classes of functions, that allowed them
to be extended to a broader class.

The reliability of the results of the study. The results have been obtained by
using the methods of functional analysis, classical potential theory and pluripotential
theory. The obtained results are mathematically strongly proved.

Scientific and practical significance of the research results. The scientific
significance of the research results is explained by the fact that in the class of
harmonic functions and their generalisations it is possible to identify and classify
singular sets, to obtain integral criteria.

The practical significance of the research determines by obtaining integral

criteria for m —subharmonic functions using the mean values over ellipsoids in C",
it gives an opportunity to identify m —subharmonic functions like subharmonic
functions.

Implementation of the research results. The scientific results obtained during
the research of the dissertation are implemented in the following research projects:

the integral criteria obtained on special ellipsoids given in n —dimensional
Euclidean complex space for m —subharmonic functions were used in the
fundamental scientific project FA-F-4-002 "m —subharmonic functions and their
applications to calibrated geometry" on minimum surfaces in calibrated geometry
(Reference No. 2/1255-2687 of the Academy of Sciences of the Republic of
Uzbekistan dated September 30, 2021). The application of the scientific result
allowed to define m —subharmonic functions like subharmonic functions and to
build the potential theory in calibrated geometry;

the obtained results on singular removable sets for subharmonic functions, and
characterising completely this type of sets were used in the fundamental scientific
project UT-OT-2020-1 "Monge-Ampere equation and extremal plurisubharmonic
functions" on defining subharmonic functions in singular sets (Reference No. 04/11-
6015 of the National University of Uzbekistan named after Mirzo Ulugbek dated
October 4, 2021). The application of the scientific result allowed determine the polar
shells of compact sets and to check the functions for subharmonicity in singular sets.

Approbation of the research results. The main results of the research have
been discussed at 5 international and 6 national scientific conferences.

Publications of the research results. On the topic of the dissertation 17

research papers have been published in the scientific journals, 5 of them are included
in the list of journals proposed by the Higher Attestation Commission of the
Republic of Uzbekistan for defending the PhD thesis, in addition 2 of them were
published in international journals and 3 papers published in national mathematical
journals.

The structure and volume of the thesis. The dissertation consists of an
introduction, four chapters, conclusion and bibliography. The general volume of the
thesis is 78 pages.
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THE MAIN CONTENT OF THE THESIS

The introduction part of the thesis includes the actuality and the demand of
the research, the relevance of the research to the prioritity areas of science and
technology, the review of foreign research on the topic, the degree of scrutiny of the
problem. Also the introductory part contains the aim of the research work, research
problems, the object and the subject of the research, scientific novelty and practical
results, theoretical, practical significance and the statement of the research results,
published works and the information on the structure of the thesis.

In the first chapter of the thesis, titled «Preliminary notions» we give main
definitions and important notions to cover the topic of the thesis. Firstly, we shall
define some important classes of functions. Let D — R" be a domain.

Definition 1. The function ueC’ (D) is called harmonic on D (shortly
ueh(D)) if in D the following holds
_d'u du O’u

AM——2+—2+...+—2—
ox;, 0Ox, Ox;

0,

o> 0 0’
where A=—+—+...+ —5 is a classical Laplace operator.
ox;, 0Ox, Ox

n

Definition 2. A function u:D — [—oo,oo), given in a domain D c R" is called
subharmonic in D (shortly u € sh(D)) if it satisfies the following two conditions:

1. u(x) is upper semi-continuous, i.e. Vx" € D the following inequality holds

Eu(x) Su(xo);

x—x°

2. for every point x° € D there exists a r(xo) >0 such that, for all r <r, (xo)

the following inequality holds

u(xo)ﬁ 1n_1 J u(x)da,

n S(xo,r)

where S (xo,r) is a sphere and o, is the area of the unit sphere S (0,1) c R".

The set of all subharmonic functions on D is denoted by sh(D). We also
include a trivial function u=—co to sh(D). We note that subharmonic function is
summable, i.e. ue L, (D) and its Laplace operator Au>0 in the generalisation

sense. Let u(x) be an upper semi-continuous function in the domain D — R" and

, 1
u = —oo. We define m, (x",r)=—— I u(x)do as the mean u over the sphere

.1 su'n

n
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S(x°,r). If u(x) nonsummable on the S(x°,r) we put m (x°,r):=—o0. For a point
x’eD\u__, where u__={xe D:u(x)=-—o0o}, we define the upper Zu(xo) and the
lower Au(x") generalised Laplace operators of the function u at the point x°,

constructed by the mean of spheres with the following equalities:
—m (x°,r)—u(x")

Au(x"):=2n-lim . : (1)
r—>+0 7
0 _ 0
éu(XO) = ZH'Hanu ('x ,r)2 u('x ). (2)
r—>+0 r

Analogically, this kind of construction can also be implemented by the mean

of balls n (x°,r) =

I u(x)dx. In this case the upper and the lower generalised

n r B(x",r)
Laplace operators will have the following forms (for x” € D\u_):
Antt(x") =2(n +2) - lim ™ JACE ”) ux), 3)
A ()= 2+ 2) Tim ”")Z”(x ), )

r—>+0 r

Now we formulate some simple properties of the generalised Laplace
operators:

1. If the function u(x) is twice continuously differentiable in some
neighbourhood of the point x', then the following equalities hold:
Au(x") = u(x") = An(x') = Auu(x’) = Au(x”),
where A — is a classical Laplace operator.

2. If the function u e C(D) satisfies the following double inequality at each

point of the domain D
Au(x) <0< Au(x) or A, u(x)<0=<Asu(x),

then u(x) will be harmonic in D.

3. If the function u(x) is subharmonic in the domain D — R", then at any point

x" € D\u__ the following inequalities hold:
Au(x”) > Au(x”) > 0, Asu(x") > A u(x") > 0.

The theorem of Blaschke-Privalov gives an excellent criterion for
subharmonicity in terms of the generalised Laplace operators. The theorem states as
follows
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Theorem 1. Let u be an upper semi-continuous function in a domain D c R"
with u Z —o. Then u is subharmonic if and only if

Au(x) =0 for all xeD\u_,

where u_, :={xe D :u(x)=—oo}.

One of the notable results is Privalov’s theorem, where he got more deeper
result with an exceptional set E. This theorem states as follows

Theorem 2. Let u be an upper semi-continuous function in a domain D — R"
with u = —oo. If the following two conditions hold:

1. ZBM(X) >0 for all xe D\[EUu__], where EcC D is a closed in D set,
mesE =0;
2. Asu(x) > —oo for all xe E\ P, where P C E is some polar set,

then the function u(x) is subharmonic in D .

Plurisubharmonic ( psh ) functions (in C") are defined by using subharmonicity
at complex lines. Now let us recall the definition of plurisubharmonic functions.

Definition 3. Let D cC" be a domain. An upper semi-continuous function
u:D —[—0,0), is called plurisubharmonic in D (shortly u e psh(D)) if for any

complex line | the function u|, is subharmonic in I\ D.

We also include a trivial function u=—oo to the class of plurisubharmonic

functions. The plurisubharmonic function in the domain D < C" is at the same time

subharmonic function defined in D cR>. Consequently, all properties of
subharmonic functions are true for plurisubharmonic functions.

At the end of the last century there were a lot of attempts to expand the
pluripotential theory to wider classes of functions. One of these classes is the m—
subharmonic functions, where 1< m <n. Note that

psh(D) =1—-sh(D) c m—sh(D) c n—sh(D) = sh(D).

Definition 4. The function u€L,_(D) given in the domain D =C" is called

m—subharmonic (shortly m—sh ) in D (subharmonic function on m-dimenisonal
complex planes, where 1<m<n), if

1. it is upper semi-continuous in D, in other words the following inequality
holds:

li_n}u(z) = lil’IOl sup u(z) <u(z");

B(Z" &)

2. for any m—dimensional complex plane T1<C" the restriction u| is
subharmonic function on II1(\ D, i.e. u|n esh(IIN D).
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In other words, the class of m —subharmonic functions is broader than the class
of plurisubharmonic functions. Moreover, the class of subharmonic functions strictly
includes the class of m—subharmonic functions. When m=n the class of n—sh
functions is the same as the class of sh functions. When m =1 the class of 1—sh
functions is the same as the class of psh functions.

In the second chapter of the thesis, titled «On the topological characteristic
of removable S,S —singular sets of subharmonic functions» we introduce S, S —

singular removable sets of subharmonic functions in order to develop Privalov’s
theorem. However, we prove some basic properties and characterise completely this
type of exceptional sets. One of the important results of this chapter is the

generalisation of Privalov’s theorem. This theorem is given in terms of § .S —
singular sets.

In the proof of his famous theorem on removable singular set of a subharmonic
function, Privalov used the construction of an auxiliary subharmonic function

v(x) e sh(R"): A,v(x’) =+ Vx’ € EcR". This idea led us to give the following
definitions of the class of exceptional sets. Note that as applied to subharmonic
functions, it is more convenient the averaging over balls and quantities Asu(x") and
ABM(XO) .
Definition 5. A set E is called S (singular) - set, if there exists a non-trivial
subharmonic function v(x), v € sh(R"), such that A ,v(x)|,=+o.
A set E is called S ( singular) - set, if there exists a non-trivial subharmonic
function v(x), v € sh(R"), such that Asv(x) |, =+o.
Here we count A ,v(x") = Ap(x") = +oo if v(x")=—00. This corresponds to the
ratio, that n (x’,r) —v(x") =400 for subharmonic function v € sh(R"),v(x") =—w.
Now we formulate some simple properties of singular sets:
1. S -setisa S - set, i.e. the inclusion Sc S is true.
2. Countable union of singular S - sets is again a singular S - set.
3. Finite union of singular S - sets is again a singular S - set.
4. An arbitrary intersection of S ( S ) - sets is singular S ( S ) - set.

The following theorem is an analogue of Privalov’s theorem in terms of S,S -

sets. Note that in the second part of the theorem, it taken the lower generalised
Laplace operator A, u.

Theorem 3. Let a function u(x), u = —oo, is upper semi-continuous in the
domain DcR" and Am(x*)=0 for any x"eD\[EUu_], where

u_ ={xeD:u(x)=—x}. Then
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a) if E€S and Asu>—oo in E, except for some polar set P C E, then
u € sh(D);

b) if Ee S and A,u>—o in E, except for some polar set P C E, then
u € sh(D).

The following theorems characterize fully closed S .S — singular sets.

Theorem 4. A closed set E € S if and only if mesE =0.

Theorem 5. A closed set E€ S if and only if the interior of E is empty,
E° =, i.e. when it is nowhere dense.

In the third chapter of the thesis, titled «Integral -criterion for
plurisubharmonic functions» we present a new kind of integral criterion for psh

functions in terms of special complex ellipsoids, so it can be used a subharmonic-
like definition for plurisubharmonic functions. For this purpose we define p(t)-

1
subharmonic functions in R" for continuous weight function p(¢) with I pt)dt =1
0

. Also we prove an analogue of Blaschke—Privalov theorem for plurisubharmonic
functions.

Now we consider in C" the following class of ellipsoids

2 2
ey {LaL s L5l

I r
n

where r. >0 for any 1<j<n. Taking n=R and r,=r for all 2<j<n in

E(r,...,r)) let us denote E(R,r)=FE(R,r,...,r), where R and r are positive
numbers. It is not difficult to check that for any unitary matrix 7 and for any
complex line / < C" passing through origin (T © E(r,...,r.))(] is a disc in /. Let
D c C" be a domain. For integrable function # on D we consider the mean value
over E(r,...,r,)

M, T EGer)=o [ u(@dVE)

(’iw . ‘7r;,) LD+TOE( )

n_2 2

where V(r,,...,r) = _[ dV(g‘):”r‘—"”r” is the volume of E(r,...,r).
n!

E(sn,)
Theorem 6. Let D C" be a domain and u be an upper semi-continuous
function on D. Then the following properties are equivalent:

(@) u is psh on D;
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(b) for any 7" €D and any unitary matrix T with z°+T o E(r,,...,r.) = D the
following inequality holds

u(zY<M (°,T,E(r,...,r.));

(c) for any 7" € D and any unitary matrix T there exists r, >0 small enough
such that for any tuple (r,...,r)) with max{r,...,r,} <r, the following inequality
holds

u(z'Y<M (z",T,E(z,...,1));

(d) for any 7’ € D and any unitary matrix T there exists r, >0 small enough
such that for any (R,r) with max{R,r}<r, the following inequality holds

u(z)<M (°,T,E(R,r));

(e) for any 7°eD and any unitary matrix T with 7°+ToE(R,r)c D the
following inequality holds

u(z") <M (2°,T,E(R,r)).

In order to introduce an analogue of Blaschke-Privalov’s theorem for psh
functions we define the following

_ L . e
DT”(Z°)=lim1imMu(Z ’T’E(Ifa’”)) u(z")
R—0 r—0 R

and let
Du(z%) = inf Dru(z°),

where the infimum is taken all over the unitary matrices 7.
Theorem 7. Let u be an upper semi-continuous function in a domain D < C"
with u = —oo. Then u is psh if and only if

Du(z)=0 forall ze D\u__,
where u_ :={z e D:u(z)=—ox}
Remark 1. We can prove a similar result in terms of E(r,,...,r,) ellipsoids.

Remark 2. Note that neither sup, Dru>0 nor

inf Dru(z) =inf lim MM(Z,T,E(n,;.,rn))—u(z)
r T (1., )0 r

>0 forall ze D\u_,
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do not guarantee plurisubharmonicity of u.
In the fourth chapter of the thesis, titled «An integral criterion for m—

subharmonic functions in terms of ellipsoids in C"» we give a criterion for m —

subharmonic functions using the mean value over the special ellipsoids in C". It can
serve as a subharmonic-like definition for m —subharmonic functions.

We consider in C" the following class of ellipsoids

2 2 2 2
E(R,,,):{m SEIEN N S Sl}.
r

We note that for the m —dimensional complex plane I, ={z ,=...=z, =0} ("
passing through origin E(R,r)(NII, is a ball in II,. In addition, for each m—
dimensional complex plane ITc C" passing through origin there exists an unitary
matrix 7 such that 7 oIT, =11, so that (7 o E(R,r))(11I is a ball in II. Similarly,
for any unitary matrix 7 there exists an m —dimensional complex plane ITc C"
passing through origin such that (7' E(R,r))(1II is a ball in II. Let D C" be a

domain. For the function u(z) € L, (D) we consider the following mean value over
E(R,r)

L1 woave,

M, (z",T,E(R,r)) =
V(R,7) LATE(R,r)

np2m_2(n—m)
where V(R,r) = I av(é) = ﬂR—’; is the volume of E(R,r).
n!

E(R,r)

The following theorem can be used for m — sh functions as an integral criterion
in terms of ellipsoids E(R,r).

Theorem 8. Let D C" be a domain and u be an upper semi-continuous

function on D. Then u is m—sh if and only if for any z° € D and for any unitary
matrix T with z°+T o E(R,r) = D and 0<r <R the following inequality holds

u(z’) <M, (2°,T,E(R,r)).
Remark 3. The condition R >r is not required when m < 2 Once when m>"_

the condition R>r is needed.
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CONCLUSION

The thesis is devoted to study of removable sets for subharmonic functions and
integral criteria for m — sh functions.
The main results of the research are as follows:

1. Intoduced S .S — singular removable sets of subharmonic functions in order to
prove the generalisation of Privalov’s theorem. Proved some basic properties of
S .S — singular sets and characterised completely this type of exceptional sets.

2. Presented p(t) —subharmonic functions in R" for continuous weight function

1
p(t) with j p(t)dt =1. Proved that p(t) —subharmonic functions are subharmonic
0

functions for positive weight functions. However, many theorems were proved by
using p(t) —subharmonic functions.

3. Proved a new kind of integral criterion for psh functions in terms of special

complex ellipsoids.
4. Proved an analogue of Blaschke—Privalov theorem for plurisubharmonic
functions. Showed that a similar result can be obtained for E(r,...,r,) ellipsoids.

5. Obtained a new integral criterion for m —subharmonic functions by using the
mean value over the special ellipsoids in C".
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BBEJIEHUE (anHoTauusi nuccepranuu 10kropa punocopuu(PhD))

enabio ucc/ie0BaHUS SBIACTCS M3YYCHHE WHTETPATBHBIX KPUTEPUEB IS
m —CcyOrapMoHHYECKMX (PYHKITUI C TIOMOIIBI0 YCPETHCHHWHA IO CIEIHATbHBIM
AIUTUTICOUIAM 33JJaHHBIX B 1 —MEPHOM KOMIUIEKCHOM €BKJIUOBOM MPOCTPAHCTBE.

Oo0bexT wucciaenoBanmsi: OO000UIEeHHBIE omneparopel Jlamnaca, cpegHue
3HAYEHUS 10 cdepe, 1Mo Mapy U Mo CIEUATbLHBIM JITUTICOUIAM.

HayuyHasi HOBU3HA UCCJIEIOBAHUS COCTOUT B CIICAYIOIICM:

OTIpEJICICHbl HOBBIE HUCKIIIOUMTEIbHBIE BEPXHUN M HUKHUN CHUHTYJISIPHbBIC
MHOKECTBA JIJIs1 CyOrapMOHMYECKUX (DYHKIIUI U I0Ka3aHbl BCE UX TOMOJIOTUYECKUE
CBOMCTBA;

JoKazaHa o0OoOmieHHass Teopema I[lpuBanoBa st CcyOrapMOHHYECKHX
bynKmii;

JI0Ka3aH aHanor teopemsl bisike-IIpruBanoBa st mtoprucyorapMOHUYECKUX
GbyHKIMNA ¢ UCTIONB30BaHUEM p(f) —CyOrapMOHHUYECKUX (DYHKIIHMM, OnpeeIeHHBIX

B 1 —MEPHOM €BKJIMJOBOM IIPOCTPAHCTBE;

IpeJICTaBICHbl HEOOXOIMMBbIE U JJOCTaTOYHbIE MHTETPAJIbHbIE KPUTEPUU IS
m —CcyOrapMOHMYECKUX (PYHKIMHA C HUCHOJB30BAaHUEM CpPEIHUX 3HAYCHUH IO
AIUTUIICOUAAM, 3aJJaHHBIX B 71 —MEPHOM KOMIUIEKCHOM €BKJIMJOBOM IIPOCTPAHCTBE.

Buenpenne  pesyabTraToB  HccjenoBaHusa. HayuHele  pe3ynbTaThl,
IOJlyYE€HHBIE B XOJA€ paboThl HaJ Juccepranueil, ObUIM HCIIOJIb30BaHbI B
CJIEIYIOIUX MCCIIEIOBATENBCKUX IIPOEKTAX:

MHTErPAJIbHbIE KPUTEPUH, TOJIYYEHHBIE C TOMOILBIO AJUIUIICOUI0B, 3aJaHHbIX
B N —MEPHOM  KOMIUIEKCHOM  €BKJIMJOBOM  MPOCTPAHCTBE I M —
cyorapMoHnueckux GyHKIUN ObUIH UCIIOJIb30BaHbI B (DYHIaMEHTAIbHOM HayYHOM
npoekte No GA-P-4-002 «m —cyObrapMoHnyYecKkre PyHKIIMU U UX TPUIIOKEHHS B
KammOpoBoyHOM reomerpumn» (CrnpaBka Akagemuun Hayk PecriyOnuku Y30ekucran
Ne 2/1255-2687 ot 30 centsiops 2021 r.). [IpumeHeHue HaydyHOro pe3yJibTara
MO3BOJIWIIO OMPENEIUTh M —CyOrapMOHHYECKUEe (PYHKIIMU Kak CyOrapMOHUYECKHE
(GYHKIIMHM U TIOCTPOUTH TEOPUIO MOTEHIIMAIA B KAJIMOPOBOYHON T€OMETPUH;

MOJIYYCHHBIC PE3YJIbTaThl O CHHTYJSIPHBIX YCTPAHUMBIX MHOXKECTBaX st
cyorapMoHUUYecKuX (YHKIIUH U UX TOIOJOTHYECKHE CBOMCTA OBLIM MCIIOJIH30BaHbI
B pyHnameHtanbHoM HaydHoM mpoekte Ne YT-OT-2020-1 «Ypasaenune Monxka-
AMriepa W DJKCTpeMasibHbIE IUTIOpUCyOrapmonuuyeckue (yskumy (CrpaBka
HanmonansHoro YHuBepcutera ¥Y30ekucrana umeHu Mup3o Yiyroeka Ne 04 / 11-
6015 ot 4 oxta6ps 2021 r.). IlpumeHeHHUe Hay4HOTO pe3yJbTaTa MO3BOJIMIIO
OTPENEIUTH MOJISIPHBIE 000J0UYKH KOMITAKTHBIX MHOKECTB U UCCIIE0BATh PYHKIIUU
Ha CyOTapMOHHMYHOCTb B OCOOBIX MHOXKECTBAX.

Crpykrypa m 00bemM auccepraumu. J[uccepramusi COCTOUT W3 BBEACHHS,
YeThIPEX TJIaB, pa3OMTHIX HA OJUHHAAIATH MaparpadoB, 3aKIIOUYEHHUS U CIHCKa
MCIIOJIb30BAaHHOM uTepaTypbl. O0BEM AMCCepTaLUU COCTABISET 78 CTpaHUL.
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