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Mykagauma

MyOpamusiTd MaB3yH TaxXKHKOT. [lap gaxcoiiaxon OXup Hazapus Ba
amMausau Myoamiaxon nuddepencuanii Ba uHTErpo-auddhepeHcuanii 60 XOCmIaxon
XyCyCHl, KM MIapXy pHUE3UU MachajaXxOM Mypakkad Ba Xelle MyXHMH PYHIOAXOU
¢dusnka, XuMus, OMOJIOTHS Ba TEXHOJIOTHIM MyOCHp MeOOIIaH I, pyuiay nempadru
Hazappac gopai. Tap3xou xene MyxTanupu XaId Machalaxod HOTUION Ba
UOTHION-KaHOPH OapOou WH MyOIMIIaxo KopKap/ mryaaani. Jlap 6aitHu oHX0 METOIH
TaOAMIIOTXON MHTETPAId MAKOMU ajoxuaa aopai. Jlap HaBoaTu Xya MyXUMTapuHU
WH METOJAXO0 METOoau TabauioTu unrerpanuu Jlammac-Kapcon 6apou myonunaxou
XaTTi a3 n — Tarup&banga MeOOoIIaj, KU COJIXOM OXHp J1ap TaBaydyX Ba JUKKATH
pu€3nI0HX0, (PU3NKXO Ba JOWTAp TAAKUKOTUYMEH Kapop aopaa. Makoiaxo Ba
monorpadusixon wimun 0. A. Bpuukos Ba A. II. IIpyauukos [3], P. C. Jlaxus
[22,23], A. Bab6axani [21], P. C. Taxus Ba Y. C. JIcOnar [24] Ba unuynun B. A.
Iutkun Ba A. I1. Ilpyaaukos [5, 25] 6a ycynxou HaBU XHCOO-KYHHUHU TabIMIOTXOH
pocta Ba Oapwakcu Jlammac-Kapcon Oapou ¢QyHkcusixom npyrarupéOania Ba

oucéprarupéOania Oaxmmaa IryjaaH/.

Pucoman nucceprarcuonim 0a TaTOMKH SIK KaTop CHH(XOHM MYOIHIIaXO
(myonunau muddepeHcuanuu Tenerpad, Myoausiad HUHTETpo-auddepeHcuannu
Tenerpad, Myoauaaxo 00 XOCHIaXOM XYCyCHHM TapTHOM TYHOTYH Ba MachallaxOH
MOTUIOMBY KaHOpHA Oapou OHXO) TaBaccyTu TabaminoT Jlamnac-Kapcon Gaxmumaa
mrygaact. bapou maigo xapaaHu HaMyIW OMIKOPW XaJUTH MYOJIMJIaxoW HOMOypaa
3apypusiTH XucoOOapopun TaOIUIOTXOM pocTa Ba OapbhakCH HWHTETpalidi a3
bynkcusxou Oucéprarupébanga 0a MuéH meosia. Jlap aucceprarcus XUCOOKYHUXOU

orepaTcuoHi 6apoun YyHUH (HYHKCUSIXO TEITHUXO/ Iy TaaH]I.

Japayau xopkapau WJIMHH MaB3yM TAXKMKOT. bapou KIIaCCXOM HA OH
Kajap Bacem Myomwiaxoum nauddepeHcwanii Ba  MyOAWJIaXOW — HMHTETPO-
nuddepencuanii 60 uctudoa a3 XMCOOKYHUXOHU OMEPATCUOHM Jap KOPXOU WIMHUHU
1. ®yuura [27,28], M. ®. A6aynkapumos [1], B. A. Mmun [11], E. A. Kosnosa
[29], A. A. [Iy6kos [6], C. C. Opzos [17], D. H. Cemenos Ba A. A. Kocos [19]

MaBpHUIM TaxXKUK Kapop rupudTaang. Macbaraxon UOTUION Ba MOTHUIOM-KaHOPH



Oapou myonunaxou nuddepeHcuanii Ba MyOoaAUJIaXOu HHTETrpo-AuddepeHcruaInm
Tenerpad Ba HHIYHUH, Oapou Mmyoaminaxou nuddepencnanii 00 XOCHIaxou XyCyCHuu
TapTuOu ay pap wmakonaxou wimuu M. W. Wnonos, L. M. 3yndonon
[10,12,13,14], III. M. 3yndonos [2 — M, 5 — M] taxkuk Kapaa mygaasa. bapou
YYHUH Machajlax0 TaBacCyTH TaOAWIOTH uHTerpanuu Jlammac-Kapcon TacBupu

XAJUIM OLIKOP IICIIHUXO0A Kapaa ImyaaacT.

PoOutran TaxKukoT 00 6apHoMaxo (JI0MXax0) Ba MaB3ybXxoM wiami. Kopu
JUCCEPTATCHOHM Jap JIoMpau TaTOUKHU HaKIIaxo Ba OapHOMAaxOu JTaBIIaTUU 3ePUH
aHYoOM J0/ja LIygaacT: «bUcTcoian OMy3uIll Ba PYIIAN WIMXOH TAaOUM, JAaKUK, Ba
puésnn gap coxaum WM Ba Maopud» Oapou comxoum 2020-2040, «bapHomaun
JaBJIAaTUX MAKCaJHOKM PYIIM WIMXOU PHUE3N, JaKUK Ba TaOWK Oapou COJIXOHU
2021-2025», nHUyHUH Jap JOMpau HaKIIau KOPXOH WIMH-TATKUKOTHN Kadeapan
aHAJIM3W MaTeMaTUKUU JIOHUIITOXY JaBIATHH OMY3ropu TOYUKUCTOH 02 HOMU
Canpummun Aitai, 6apou comxon 2021-2025 a3 pyu maB3yn «TagkukoTt oup 6a

Hazapusu Myoaunaxon auddepeHcuanii Ba TaTOMKU OH» MUPO Kapaa IIygaacT.

TABCUO®OU YMYMUUN TAXKUKOT

Makcagu TaxXKUKOT. Makcaau acocuum pucoyiam  JUCCEPTATCUOHM
MyalsiHKyHUM TacBUpU Oab3e (YHKCHUAXO Ba TacBUpPH Oab3e HMHTErPAIXO
Mebomian, ku Oapon EPraHM XawM OIMKOpPU Oab3e CHUHDXOM MYOIMIaAXOU
muddepencuanic 60 XOCUIaAX0U XyCyCUH TapTHOU SIK Ba Ty 00 MapTXou HOTHUION Ba
KaHOpUM Jojaimyaa uctudonamabanHga Oyna, WHUYHHH Oapou &draHu xamwm
omkopu myoawiau nuddepercuanuu Tenerpad 00 MmapTXou MOTHUAON Ba KAHOPUU
Joalry/ia Ba Myoauian uHTerpo-quddepencuannu teiaerpad 6o mapTxou uOTUI0N
Ba KAaHOPHWH JojallyJa MaBpHAM Bacew HcTH(OIa Kapop Merupana. TacBupu
(GyHKCHUSIXO Ba MHTETpaixoe, KU Jap PHCOoJau IUCCEPTATCHOHI HUIIOH JOJEM Ha
dakat O6apou xayu myoawitan nuddepeHcuanuu tenerpad, Myoausiad UHTETPO-
muddepencuanuu Tenerpad Ba Myonunaxou guddepeHcuanii 60 XOCHIAXOU
XyCYyCHU TapTHUOU SIK Ba Iy UCTH(OIa Kapa MenaBas, 6anku 0apon EhTaHu Xallan
Myoausian HMHTErpo-auddepeHcuannun 06a MyoauiIad TapMUTY3apOHi Ba MaBY

OBap/allaBaH/a Ba raiipa HU3 uCTU(OAIIaBaHIaaH.



Ba3zudaxou TaxKukor. MyBopUKU MaKcaJu Iy30IITallygal TaXKUKOT,
MachajaaxoM 3epuH MyIlIaxxac Kapjaa 1ygaaH;

1. TacBUpHM UHTETPATXON HAMYIH
min(x,t)

f e ®f(x—s,t—s)g(s)ds;

min(x,t) t—s

f f a(t—s—1) f(x —s;1)e 5 dsdr;
0 0

MyaisiH KapJa aBai;

2. Xamm ymymun myoaunan auddepencuanuu tenerpad, Myoauiad HHTErpo-
muddepencuanuu tenerpad Ba myoaunaxou auddepeHcuanii 60 Xocuinaxou
XYCyCHUU TapTUOU SIK Ba Iy MyailsiH Kap/a [aBaJ;

3. Myoaunaun unrerpo-guddepencuanuu tenerpad Oapou siapou (PyHKCHUSU

xaTTi (rpadukaml xatu pocT) Ba (GyHKCUSIH FalpuxaTTil (rpaduKail XaTy Kad)
00 mapTxou UOTUION Ba KAHOPUHU JIOJIAITy/Ia XaJl Kap/ia [1aBa/;

4. Ycynmu xucobuW OINepaTCHOHM Jap Xamu Myoauiaxou auddepeHcuanii Ba

uHTerpo-nuddepeHcuanii TaTouK Kap/a masaj.

O0bexkTn TaxXKUKOT. Myommtan nuddepencuannu tenerpad 00 mapTxou
MOTHUI01 Ba KAHOPUH J0Jalllya Ba Myoiuiiau uHTerpo-nuddepencuanuu tenerpad
Oapou simpon (PyHKCHsiM XaTTil (rpaduKail XaTh pocT) Ba (PYHKCUSM FalpUXaTTi
(rpadukarr xaTu kay) 00 MAPTXOW MOTHIO0N Ba KAHOPUU JOJAlTya MeOoIIa.

IIpeamern TaxKukor. IlpenMeTM TaxKMKOT MyallsSHKYHUHM TacBUPH
(GYHKCHUSIXO0, HHTETPATXO Ba EPTaHM XaJUIM OIIKOPH . Myoawian AuddepeHcruainm
tenerpad, wmyonunaum wuHTErpo-guddepeHcuanuu Ttenerpad Ba MYOJMIIaXOH
nuddepencuanic 60 XoCUIaXou XyCyCUU TapTHOU SIK Ba Ty MeOOIIa.

Harounn wiMum TaXKukKoT. Jlap pucosiam AuccepTaTCMOHW HATUYaXOU
acocuy 3epuH 0a Jact oBapnaa IIyJaaH/:

1. 6a Bocutam Tabgminotu Jlamnac-KapcoH TtacBupu (QyHKCUSIXO Ba
MHTETpasixoe, Ku TaTOUKH Baceu aMaJlil TopaH I MyaisiH Kap/a IIyJaaHs;

2. Xannm ymymMuu Myonuian auddepencuanuu teaerpad 0o maptxou UOTUI0N

Ba KAHOPUHU JOJIalllyla MyailsiH Kap/ia 11yJaacT;



3. Xamm yMyMuu MyoJuian uHTerpo-auddeperncuanuu teiaerpad 6apou sapou
dbyHkcusu xatTit (rpaduxain xatu poct) Ba QyHKCHUsIH FailpuxaTTtii (rpadukai
Xathn kKa4y) 00 mapTxow HOTHAON Ba KAaHOPUHU JAOJAIIyla MYyallssH Kapjaa
IIyAaacT;

4. xamum yMyMud Myoauiaxou nuddepeHcuanun XxarTii 00 XOCHIaXxou XyCyCHuu
TapTHOM SK Ba Ay 00 mapTxom MOTHUIONW Ba KAaHOPUHU JOJAIIyla Ba XaJUIH
Myoawian HHTErpo-nuddepencuanmun 6a Myoauaam MaBy oOBapallaBaHa
MyausiH Kapja I1yJ1aacT.

AXaMusITH HA3apUsIBA Ba WJIMHIO aMAJIMU TaXKMKOT. TaxKUKOTU Ma3Kyp
axaMUATU HazapusIBU Ba aMajiyd JOIITA, HATUYAXOU PUCOTIAU AUCCEPTATCUOHU
Ba METOJAXOM MCOOTH OHXOPO Hap XOJaTH 4YYCTy4y HaAMYyIaHU XAJUIU
Machajgaxou UOTHUAOW-KaHOpW Oapou Myoauwnaxou auddepeHcuanin 060
XOCUIJIAXOU XyCYCHl Ba MyOAMJIaX0u UHTErpo-nuddepeHcraii 60 Xocuiiaxou Xycyci
TaTOUKU Xyapo édraanm.

Hykraxon 06a XuMosi NeNHUX0/IIIABAH/IA:

1. Teopema 00 ompeaeNeHUN MPEACTABICHUS HEKOTOPBIX (YHKIUNA WU
MHTETPAJIOB C NMOMOIIIbIO NpeoOpazoBanus Jlamnaca-Kapcona;

2. Xaumu omkopu Myoawiaxou nuddepeHcraind XaTTuu TapTHOH sk, 1y Ba
Myoawiaxou nuddepencuanuu teaerpad 60 mapTxou UOTHIONH Ba KaHOPUU
JOJ1aITy 1a;

3. Xamum OmKOpy MYOAMIIaX0W UHTErpo-AuddhepeHcuanni 6a Myoanian MaBYy
oBapjallaBaHjia Ba tenaerpad 60apou sapoXou I'yHOTYH 00 MapTXou UOTHAON
Ba KaHOPUU JOJAIy1a;

Jlapayad JYBTHMOJHOKMHM HATHYAaX0M JHCCepTATCHsl. DbTUOOPHOKUU
HATUYaxouM WJIMHHM PHUCOJIAaMl  JUCCEPTATCUOHM  TaBacCyTH  HUCOOTXOU
MaTeMAaTUKUU JaKUKU XaMau TacOUKOTH Jap JUCCEPTATCUs OBapaauryaa
TabMUH rapanaa, 00 TAAKUKOTU AUrap MyauindoH TaCAUK Kapaa MelaBas.

MyTtoOuKaT agucceprarcusi 0a IMIMHOCHOMAHM HUXTHUCOCH  WIMIL.
HuccepraTtcusin Ma3kyp MmyBoduku nuxrucocu 6D060100 — Marematrka (60060103
— Myoaunaxon auddepeHcuanii, CUCTeMaxoW JWHAMUKA Ba HIOPaKyHUH

ONTHUMANI) W4YpPO IynaacT Ba myppa Oa Qopmynan oH (MyoauiIaxou



nuddepeHcuanum o), MHIYYHUH 0a ce CaMTH aCOCHH COXau TaIKUKOT MyTOOHKAT

MEKYHa/I;

1) Hazapusu yMyMuUu MyoAmwaaxou AuddepeHcruasii Ba CHCTEMaXOH
Myoawiaxou auddepeHcuani;

2) wMachallaXxou capXaaid-uoTUIOW Ba CIEKTpaldil 0apou MYyOJIUJIaXOH
nuddepencuanii Ba cuicTeMaxou Myoiuiiaxou auddepeHcuanii;

3) Hazapusu Myoamiaxou audQepeHcuanii-onepaTopi.

Camtxou 3ukpiiyga 6a Oaxmm «Myomwiaxou auddepeHcuaniiy Taaliyk
nopana, ku gap Oannu III, maparpadu 3-oMU IIMHOCHOMAW HWXTUCOCU WIMM
MEeMOnHA 1Ty1aacT.

Caxmu maxcuud J0BTanadu aapédru gapayam WIMH Jap TaXKUKOT.
Macpanau TaXxKMKOT Ba HHTUXOOU METOJIM UCOOTX0 a3 YOHUOM pox0apu UIMM
MEITHUXO/T Kapaa IIygaacT Ba 0a Faiip a3 WH pox0apu uiaMi 0a myaaudu
pucosa KyMakh KOHCYJITAaTCMOHM pacoHujaact. Hatuyaxou acocuu Kopu
JIUCccepTaTCUOHM, KU Aap 6anau « HaBpoBapuu uiMin» oBap/aa Iy1aaH/I, IaxcaH
a3 yoHubu myasuingd 6a gact oBapaa nryaaaH.

TacBud Ba amaamco3um HaTU4Yaxou aucceprarcusa. Hatuyaxou acocum
JTUCCEpPTATCUsl Jap CEeMHHApX0 Ba KOH(DEPEHCUSXOW 3€pUH MYXOKHMa
rapavdaaaH;

1) Cemunapu Mapxkasu pyligu THHOBAaTCUTOHUH WJIM Ba TEXHOJIOTHUSIXOU HABU
AMUT “Taxnaunaum xkacpi Ba TaTOMKH OH~ TaxTU pPOXOapwu aKaJIeMHUKHU
AMMT, nokTopu unmxou ¢puzukar maremaruka, ipodeccop M. . Nnonos
(dymanb6e, conxou 2020-2025);

2) Cemunapu kadeapan aHaIM3UM MaTeMaTUKUU JIOHUIITOXU JaBIATHH
omysropun ToyukuctoH 6a HomMu C. AlHI TaxTu poxOapuu mpodeccop
ITupos P. H.;

3) Kondepencusu nnmun OaifHaIMUWLIAIA qoup 0a Machanan “‘KomIiuiekcHbIH
aHaAJIM3 U €ro IPWJIoKEeHUs, 0aximmia 6a OUCTCoIau OMY3HUIN Ba pymiau haHxou
TaOMATINIMHOCH, JaKUK Ba pUE3N Aap coxau wiMy maopud Ba 75 comaruu

TOKTOpU uiamMxou (usnkaro mMaremaruka, npodeccop Kypodonos M. K. Ba 70



COJlarTMd  JOKTOpU WIMXOM (HU3MKaI0 MareMmartuka, npodeccop Yymbaboii
Cadapos, (r.boxTap, 19 Hos6mps 2022 1.), 63-65 c.;

4) KouHdepeHcusiu unmMun OaiHanMuiuIaan 6axmuga 6a 70 cojaruu akaJIeMHK
AMMU ToOYUKHUCTOH, TOKTOPH WIMXOM (HU3MKAI0 MareMaThka, mpodeccop
[[Ta6o30B M. I11., (Tamxukucran. Jlymanoe, 24-25 utons 2022 r.), 234-237 c;

5) Kondepencusu navmun OariHaaMusiana 6axmuma 6a 70 conaruu akajaeMUK
AMMU To4MKHUCTOH, IOKTOPHM WIMXOM (u3uKa-MaTemMaTHKa, Mpodeccop
boiimatoB K. X., (Tamxukuctan. Jlymanoe, 25-26 nexabps 2020 1.).;

6) Kondepencusn nnvun O6aHamMuIaai oaxmuga 6a 80 colaruu JOKTOPH
uaMxoun (¢usnka-matemaruka, npodeccop Temyp CoOupos, (Tamxukucran.
Hyman6e, 25-26 utons 2021 1.) ;

7) Kondepencusn nunvun O6aiHamMuIiaai oaxmuaa 6a 70 colaruu JOKTOPH
uiMxou (usuka-maremaruka, npodeccop [.Yaurudekos, (Tamxukucras.
Hyman6e, 30-31 suBaps 2020 r.);

8) KoubepeHncusn yymxypusBi Oaximuaa 0a “bucrconan omy3uin Ba pyIIau
dbaHxon TaOMATIIMHOCH, TaKuK Ba puésit map comu 2020-2040”, dyman6e-2020;

9) Kondepencusu niamun OaitHaaMuiani O0axmuaa 6a 70 colaruu  JIOKTOPH
uimxou (usuka-maremaruka, npodeccop K. Tyxmmes, (Tamxuxucran.
Xymxkanm, 21-22 utons 2024 1.) 49-51 c.

MuaTtumopor a3 pyu mas3yu aucceprarcusa. Hatnyaxou kop a3 pyu MaB3yu
nucceptatcus gap 10 xopu miaMi, a3 oH yymia 4 MakoJyia Jap Hallpusixou
TaKpu3IaBaHaa, Ku aap pyixatu amankyHanmgau KOA-u nvaznu Ilpe3unentu
Yymxypun To4ukucToH oBapaa IIygaaHa, 6 Makoja [gap MaBOIXOHU
KoH(pepeHcusaxon OaitHaIMMWIIAIN Ba YyMXYPUSIBH YOII IITyTaaHI.

CoxTop Ba Xaymu amcceprarcusi. Jlucceprarcus a3 mykamgauma, 3 000,
dexpuctu agabuétu ucrudomamyaa moopat a3z 120 Homryu, xamarin 140
caxuan xommroTepupo mapbap rupudta, map GapHomam Microsoft Word
xypybunni mygaact. bapou ocoHun Kop Jap AUCCEPTATCUST paKaMIy30pHUHU
ceKkapaTam TeopemMaxo, JIeMMaxo, HaTUyaxo Ba (opmynaxo KaOyn kapnaa

IIy1aacT, pakamu sIKyM 00 pakamu 000, pakamu AyoM 00 pakamu naparpad



Ba paKaMu ceioM 00 pakKaMHM TapTHOWUU TeopeMaxo, JeMMaxo, HaTUYyaxo Ba
dhopMynaxou XaMuH raparpad MyToOOMKAT MEKyHaH]I.

KNCMH ACOCUU TAXKHKOT

MagBoa Ba MeTOAXOM TaXKMKOT TaxKHUKOT a3 XUCOOKYHUH TaOAMIOTXOU
pocta Ba Oapbakcu Jlammac-Kapcon Oapou ¢yHkcusaxou Oucéprarupébanma,
UHTETPAIIXOU TaKpOpi Ba MHUYYHMH TATOMKH OHXO Jap Xawiu 0Oab3e CHHPXOU
Myoawiaxou guddepeHcuanii  Ba  HHTErpo-auddepeHcuanin  Ba  TaXJIUIU
dbynkcuonanin uctudoa Oyp/a uryaaacrt.

HaTtuyaxou acocuu TaXKHKOT MabIyMOTH MyXTacappo JToup 0a HaTU4axou
aCOCHH PHUCOJIa TIEUTHUX0]] MEHAMOEM.

Boou sikymm mucceprarcus (1.1,1.2) 0a MabayMOTXOU NeEMIaKd JoUp 0a
tabgmiotu Jlamnac-Kapcon Oapou ¢dynkcusixou Oucéprarupébania Ba XHCOOU
MyIlIax4acu TaOAWIOTH pocTta Ba Oapbakc, Oapou cuHOX0oM (YHKCHIXO Ba
WHTETpaIxXo, KU 0abJaaH 00 MakKcaJu Mai0 HaMyIaHu XaJUId OLIKOPU MYOIUTIaXOU
muddepencuanii Ba unterpo-auddepencuanii 60 xocuinaxou xycycit uctudoja
Oypna memiaBaHj, Oaxmmaa mrygaact. Jlap maparpadu sikymu 606um sikym 1.1.
tabgmiotu Jlamac memkamn kKapja mryaa, Tabpudxo, MIIopaxo Ba TEOpeMaxou
acocii HUIIOH fona mynaan. ap naparpadu agyromu 606u sikym 1.2. popmynaxon

ymymun Tabauiotu Jlarumac Gapou pyHkcusixou n —Ttarupébanaa nap HamyIu

F(p1, 02, - Pn) =fjj e‘Zifl=1p’\f"’\’f(xl,xz,...xn)dxldx2 nodxy,
00 0

BOPH/I IIy1aacT, Ku Aap uH 40 F(pq, vy, ... Pp) — QyHKCHsIHM TacBUp (H300paskeHusI)
Ba f (x4, Xy, ... X,) —(YHKCUSAN OpUTHHAN OyAa, Py, D2, - Pn —aAAAXOU KOMILICKCH
mebomany [21,25]. Bopu Haxyct omumu Ampuko You Kapcon Tabamnoru Jlarac-
PO TaxXKUK Hamyj1a Tabaunorepo 6apou Edhranu TacBUPH GYHKCHUIXOU SKTaFUpOaHa
Ba nyTarupébanaa kamd HamyJl, KU UH TaOJUIIOT X0J10 60 HoMM Tabaunotu Jlamnac-
Kapcon mamxyp act [5, 7, 18]. Xocusarxou acocun TadauinoTu Jlamac Ba TacBupH

neynaan 1y QyHkcusiv qytarupédania 6appacii rapinaaacT.



TaBaccytu Ttabmunotu Jlammac-Kapcon TtacBupu 06ab3e (QyHKCHIXO Ba

WHTErpaIXo XUco0 kKapja mryaaacT. bapou mucon tacBupu GyHKCHSIH
et —x) + @(0)e”*5(t —x)

KU J1ap UH 40 ¢ —ajaajy XaKuKuM uxtuépii oynaa, 8 (t — x) —dyakcusu [Iupak [2,
14] Ba @(t) —dyukcusau muddepeHcupoHugalIaBanga Meboman 06a (yHKCHIH

nyTarup&OanIan KOMILUIEKCHH TaFupEOAHIaxosIl  p, g Aap HAMyIu

pq®(q)
p+q+c

©apobap acr, ku gap uH 4o O (q ) rabaunoru Jlamnacu ¢pyukcusu @ (t) medorran. ba

XaMHH MOHAH][ TACBHPH (yHKCHIXOH
e Ptf(lx —t]) Ba e Pt f(x +1t)
X¥cob Kap/a IIyIaaHI.

Teopemaxou 1.2.1, 1.2.2, 1.2.3, 1.2.4 myBodukaH 6a XuCOOKYHHH TaCBUPHU

0ab3e MHTETPAIXOU HAMYIU

min(x,t) t—s

f f a(t—s—1) f(x —s;1)e M dsdr
o 0

min(x,t)

J e~ (t=s) . g—ais f(x —s;t—s)ds
0

min(x,t)

f e Bf(x—s,t—s)g(s)ds

0

Oaxmuaa mrymaang. Mcbotm TeopeMaxo Jap acocu METOIU XucobOapopuxou
OTIEPATCUOHI Ba HHTETPAIXOHU FAUPHUXOC T'y3apoHH A MIYa, 1ap OH a3 TAXKUKOTXOU

knaccukuu B. A. Jlutkun Ba I'. /184 uctudona mrymaact [5, 8].

Teopema: bueszop ¢ynxcusxou a(t), f(x,t) wapmxou mabouromu Jlannac-po
KaHOAmKyHanoa 6owano, on 2ox xaneomu x > 0,t > 0 6yoan maceupu unmezpaiu

MA3Kyp YYHUH Meuasao:
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min(x,t) t—s

f f a(t—s—1) f(x—s;1)e %5 dsdr 3 A(q)F (p; q)
0 0

qlp +q+a,)

Ucbom: bo ucmugooa az mabounomu Jlannac —Kapcon macseupu unmeepanu

MA3Kyppo meébem, Ku mo X0 a3 mapagu oauUMoH MyausH Kapoa Haulyoaacm

mln(x!t) t—S

pq f j e Px-qt J f a(t—s—1) f(x —s;1)e M5 dsdt |dxdt =
0 0 0 0

y3opumiu X — S = U; t — S = v —po ucmugooa kapoa xocusi MeKyHem

© v

x 00
=quje—P(u+S)—Q(U+S) ffa(v_l-)f(u; T)e_als dsdt | dudv =
00 0 0

=PQ_].] g~ PU—qV ja(v—T)f(ui T)dt duva e~Pratals gg —
00 o

yu maespe as 6Clp MO MABIYM acm

v

1
j a(v =) f( D) 3 ZA@F (0,0

0
mebowad, bunobap un 60 ucmughoda az bapoobapuu 3epur X0Cuil MeKyHem

e~(Pratals| p

1
0) =7 A@E®9)-

1
= EA(q)F (p.q) - Lim (

pt+tq+a ptqt+a

Xamun masp maceupu unmezpaiu MasKyp Maviym uyo, Ku OH YyHUH ACMm:

mln(x,t) t—S

j f a(t N T) f(x —S; T)e—als dsdt = A(Q)F(p' q)
0 0

qlp +q+a;)

3uKkp kapjaaH 00 MaBpuj acT, ku 0apobapuu Mas3Kyp Jap XoJaTH XyCycll HaMyau

3€pUHPO METUPAIL:

11



min(x,t) t—s

j j a(t - S — ‘[) f(x — S)g(T)e_alstdT = F(p)G(Q)A(Q)
0 0

qlp +q +a;)

ba cudartu Hatn4a a3 Teopemaxou gap 00710 Kaiiarapanaa 603 6apou sik KaTop
(YHKCHSXO0 TACBUPH OHXO XMCOO Kapja Iry1aacT, ku aap Hamynu Yansan (Yaasamu
1. 2.1.) oBapyia MemIaBaH/I.

Yansamu 1.2.1. TacBupu 0ab3e GyHKCUIXO

f(x, t) (x>0;t>0) F(p,q)
1 e tu,(x —t) qU1(p)
p+q+1
2 e ™My i(x —t) + ug(0)e ™5 (x — t) pqUy(p)
p+tqgq+m
3 e P%p,(t — x) p®2(q)
p+q+b
4 e~ (t —x) + 9(0)e~*§(t — x) pq®(q)
p+qg+c
5 e DX (L + x) Pq Flg+b) F(p+c)
p—q—b+c\ q+b p+c
6 e Ptf(|x —t|) q pFlq+b)+(q+b)F(p)
q+b p+q+b
7 e Pt=cx f(|x — t|) Pq <F(q +b) F(p+ C)>
+
p+q+b+c\ qg+b (p+o0)
8 e bt=cx f(x —t) pqF(p +¢)
p+c)p+q+b+c)
9 e DX f(t — x) PqF(q +b)
(q+b)(p+qg+b+c)

[Tac a3 on gap maparpadxou 1.2 TacBupu 6ab3e HHTETPAIXO XUCOO Kap/ia NIy 1aacT,
KM TO X0JI JIap SITOH aabuéTu MapOyTa BO HAMEXypaH]I.

Yansan 1.2.2. TacBupu 6ab3e HHTETPAIXO

f(x,t) (x>0; t>0) F(p,q)
' s F(p, @)
J e ®f(x—s,t—s)ds p+q+a
0
2 t 1
1
Ef(e‘ls — et e=Ds )y (x — s)ds; ¢ # 0 G+ro@+q+D Uy (p)
0

12



Wnoman yaasamum 1.2.2.

q

f e~Wot+aos)y (x — 5)ds (q + bo)(p + q + ag + by) Uo(®)
0
4 min(x,t) t—s A(QF(p; q)
f f a(t—s—1) f(x —s;1)e" U5 dsdr q(p+q+ay)
5 t q
f e~y (x — s)ds (@+b)(p+q+1+Db) Uo(p)
0
6 t 1
f a(t—tulx,t)dt EA(q)U(p, 9)
0
7 min(x,t) t—s F(P: CI)
f f e~ ®2(=5-T) f(x — 5;7)e""% dsdrt (qta)(p+q+tay)
o0
8 min(x,t) (q + b)F(p)
J (8(t —s) + bh(t —s))e s f(x — s)ds p+q+b
0
9 ¢ pF(q +b) — (q + b)F(p)
f(c?(t—s) +bh(t—s))e‘b5f(x+s)ds p—(q+b)
0
10 t pF(q +b) + (g + b)F(p)
f(c?(t—s)+bh(t—s))e‘b5f(|x—s|)ds p+q+b
0
11 ¢ F(q + b)
f(c?(t —5) + bh(t — 5))e s f(s)ds
0
12 ‘ e A(q) pF(q+b)—(q+b)F(p)
foa(t—r)ebf(x+r)ar oy >~ @+ D)
13 t o A(q) pF(q+b)+(q+b)F(p)
foa(t—r)ebf(lx—rl)ar T+b >+ (g +D)
14 t e 2A(q) p*F(q+b)—(q+b)*F(p)
foaa_f)e bT(f(x + 1) + f(Ix — 7))ot PRy PR
15 min(x,t) qF(p; q+ ao)
j g~ o(t=s) . g—ass “f(x—s;t—s)ds (p+q+a)q+ay)
0
16 | ¢ g pUs(q+ao)

je—ao(t—s) re” M5 - §(x — s)ug(t —s)ds; x>t
0

qtay ptq+ta

13




Wnoman yaasamum 1.2.2.

17 min(x,t) qa  pUo(@+a)—(g+a)lop)
f e"utyy(x +t — 2s)ds 1+ p? = (q+ay)?
0
18 | min(x,0) ¢—s Fi(p)F,(@)A(q)
f f a(t—s—1) e - fi(x —5s) fo(r)dsdr qlp+q+ay)
0 0
19 t pP,(q)
[ e 9p,0as - @+Dp+q+D)
0
min(x;t)
— f e PSh(x — s)@,(t — s)ds
0
20 min(x,t) G(p+q+a)F(p,q)
j e Sf(x—s,t—s)g(s)ds ptq+a
0

Bosim kaiin Hamyn, ku gap uH 4o Gyskcusu  F(p,q) —pyHKCHsH

tarup&Oan1aant KoMiiekei medomman [8, 9, 20, 25].

Bo0u aywmm pucona taxtu yHBOHU ‘“‘Myonunaxou auddepeHcuanii 60
Xocuiaxou xycycin” 6a ratouku Tabaunotu Jlamnac-Kapcon nap xanau Mmyoaunaxou

muddepencuanii 60 XocUiIaxou XyCyCuu TapTUOU SIK Ba Iy Oaxiuia 1ryaaacr.

Hap maparpadu 2.1. mahxymxo Ba HATHYaXOH acocii ouj; 6a MyoJUIaXxou

muddepencuanic 60 X0CUIAXOU XyCYCUU TapTUOU K Ba Iy THP] OBap/ia 11y 1aaH/I.

A3 4ymna, TacHHpU Myoauiaxo OO0 XOCHJIAXOM XYCYCUU TapTUOM 1y
XOTHPPACOH IIyAaacT Ba Tapudy MyOHJIAXOW HAMY/IN SJUNTHKHA, TUTIEPOOIMKA Ba

napaboJIMKiA HU3 Epac rapu1aacT.

Hap maparpadu 2.2. myoaunan HakaIu€r 60 MaHOau xaTTét Ba 00 IIapTXOU
MOTHI0 Ba KAHOPUH FAUPUSIKYMHCA MABPUIU TaXKUK Kapop rupudraact. Macwanan

HOMOYpaa 60 €puu TabamnoTn uHTerpanuu Jlamnac-Kapcon xan kapaa nrymaacr.
Faiip a3 un nap § 2.2. Myoauian HaMyau

62u+62u+262u+ 6u+ 6u+b D) D
ax2 otz T 2oxar T ax g Thu=Sx

00 mapTXoN HOTUIONH
14



u(x,0) = uy(x)
{u,;(x, 0) = u, (x) (2)

Ba IIAPTXOU KAHOPUH

U,(O, t) = ¢ (t)
{ué(O, t) = ¢2(t) (3)

omyxTa myaaact. Kaig mekynem, ku Macbaiiau (1)-(3) xaaromu a = 0,b = 1,

f(x,t) =+/x + t Ba 60 maptu
u(x,0) = ui(x,0) = u,(0,t) =u(0,t) =0

a3 Tapapu omumu Awmpumko P. C. Jlaxus [25, 26] Ba omumum  DOpoH
Y.Cobupi [25, 26] 60 uctudoaa a3 tadaunotu ayrarupébanman Jlamaac TaxXKUK
kapaa mymaact. Jlap § 2.2. —u pucona xamwm ymymun myoauiau (1) 6o mapTxoun
notuaon Ba KaHopuu (2)-(3) Oapou AMAXOX amaaud Mycbath a,b Ba JHMIXOX
byakcusm Oedocwia Ba auddepeHcuponumamabangan  f(x,t), K IIapTXOH
tadaunotu Jlarmnacpo kaHoat MekyHas 00 uctudoaa a3z Tarouku Tadbaunotu Jlammac-

Kapcon xan kapaa urygaacr.

Xamm ymymuu myoauiau (1)-(2)-(3) uynun mamyn gopan [13, 14]:

u(x,£) = L (%)2"’)’201;@ —x) +
2(5) -
min(x,t) 5 u —
P f €_<§_ ) _b>s - e_<7 &) _b>s flx—s,t—s)ds +

+e_<i+ (E)Z_b)xcpl (t—x)+
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= up () + !, () + 22y (1)
2J(2) - 2J(z) -
a a\?
2+ (%) -b
WL (22) (1) = Uy (3)
2J(z) - 2J(2) -

MfCIIaBan.

Hap maparpadu 2.3. myonunaum auddepeHcuanuu Tenermpad MaBpuan

TaxKUK Kapop rupudraact. Myoauna HaMyau 3€pUHPO A0pa:

0%u ou 0%u
—+a—+ﬁu=7+f(t) (4)

Xalaym ymyMuu Myoauia 00 WYpOIIaBUu MapTXOU UOTUIOUU

u(x, 0) = up(x), ui(x, 0) = uy (x) (5)
Ba IIAPTXOHU KAHOPUU

u(0,8) = @1 (), ux(0,£) = @ (t) (6)
édra masas.

Xanromu a = 0, = 0 6ynan macpanau (4)-(6) a3 yonuou B. A. utkun,
A. IL. IlpymuukoB [5] Ba map xomatn a = 0,0 = —q(x,t) Oyman gap MakoJjiau
Ab6nynkapumoB M. ®. [1] Gapaccu mymaact. Jlap pucona macbanau (4)-(6)
TaBacCyTH Tadaua0TH uHTEerpanuu Jlammac-Kapcon myppa xan kapaa mympaact [10].
A3 pynkcusu f(t) napou mapTxou MaBIyausaTH Tadaminotu Jlamnac-Kapcon tamnad

Kapaa MeuiaBai.

Hamyan ymymun xanmu machanan uotuoi-kanopuu (4)-(6) 4yHHH acT:

a
u(x, t) =e 2@, (t —x) +

18



min(x,t) t—s

a
f f §'(t—s—1uy(x —s +1)e 25 dsdr +

min(x,t) t—s
a
+a f f S(t—s—1)ug(x —s +1)e 2 dsdr +
0
min(x,t)
_a,
+ f e 2 ~u(x+t—2s)ds +

0

mln(x,t) t_S

j j e 70 p(x — 5) f(r)dsdr
0 0

bBo0u ceromm pucona 6a Xamim Myoawsiaxou UHTerpo-muddepencuanii 60

XO0CHJIaXOHn XYCYCIZ 6axm1/ma mryaaact.

Hap maparpadu 3.1. Madxymxou acocit goup 0a MyOJAMJIAXOHM HHTETPO-
muddepercuanii 60 XoCcuIaxou xycycit opapaa mynaanj. Kaiin kapaa mrynaact, Ku
YYHHH MYOJWJIAaX0 Jap HaMyIud MyoJuiaul TapMHUTy3apoHid 00 JapHa3apIOIITH
xopuzau Myxut gap maxkonaxou M. ['yptun, B. [lunkun taxymnu xyapo €draany
[15, 16]. Hatuyau nap 600u 3 oBapnalinyaa X0idaTd YMyMUH YyHHH MYOJIHIaX0PO

napbap MEerupaH/.

Hap maparpadu 3.2. myoaunau unaterpo-auddepencuannm tenerpad, Ku To

X0JI XaJUTH OH JIap afabuETXo BO HaMeXypasy

2 2

u 0%u azu(x 7)
2+(2b+1)—+b2u—— fa(t—‘[) dt + f(t) (7)

ot 0x?

0

00 mapTxou HOTUION

{u(xr O) = uO(x) (8)

ue(x,0) = uy (x)

Ba NIAPTXO0HW KAaHOpHUHU
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{u(O, t) = ¢1(t)

u,(0,t) = @, (t) (9)

TaxXKUK Kap/a IIyaacT.

Xamm ymymun Macbanau (7)-(9) 6apou sapou a(t) = bt + 2b + 1 uynun
Hamyn gopan [3 — M]:

mln(x!t) t_S

u(x;t) = J f ' (t—s—1))ug(x + 1t —s)dsdr —
0 0

min(x,t) ¢t— s/ 1
b + + \/b ) —<b+1+ /b+1>(t— )
j j e 2 4 Sruo(x+r—s)dsdr+

b + 0,25

Uug(x + 7 —s)dsdr +

o 41 foo \ ook forE)e-s-o
TR

mll’l(x,t) t—S

j f S(t—s—t)u(x+1t—s)dsdt + o,(t —x) +

2

<b+1 ) min(x,t) t—s
2 \l (t 5-1)
j j u,(x +t—s)dsdr —
/b+—

2
<b+1+ ’ _) min(x,t) t—s
b+ + (t S—T)

_ f f U (x+17—5)dsdr —

3

min(x,t) t—s 1 1 <

fOJJ—f

+

1 1
—(b+3- b+

E>(t_s_r)h(x —5) f(r)dsdt +

20



min(x,t) t—s b _|_ + b+ \ b+ + b+ (t— -7)
f j ( \I / h(x —s)f(t)dsdt
/b +2

Xanau myoounapo xauzomu x > t Oyoan menasgucem

tt-s

u(x;t)=jj- (6'(t—s—1)ug(x + v — s)dsdr —

00

1 , 1
b + ) + b + a —<b+l+ ’b+l>(t— - )
2 4 e 2 4 Sruo(x+r—s)dsdr+

tt‘s/b+1— b+ ( 1_ | 1)
—| b+5—_|b+3 |(t—s-T)
+b2jj 2 4 e 2 4 Sruo(x+r—s)dsdr+
0 0

1 4
2 b+z
tt—s
1 1 1 —| b+ +/ (t )
+ jf b+—-+ /b+— e( ) " Uh(x - 5)f(x) dsdr
1 2 4
2 b+ZO 0
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Xanau myoounapo xanzomu x < t oyoan menasucem

Xt—s
u(x;t)=Jf (6'(t—s—1)ug(x + v — s)dsdr —
0 0
XH/b+1+ /b+1\ 1 \/T
—| b+5+_ b+ |(t—s—T)
—bzfj 2 4 e< 2 4> ’ ug(x + 7 —s)dsdr +
S \ 2./b + 0,25

1 , 1
/b‘l‘—_ b‘l‘_\ —bl—’bl(t——)
f\ 2 4/e(+2 +4) STuO(x-I-T—S)deT-I-
0

xt
+jj S(t—s—1t)u(x+17—s5)dsdt+ @, (t —x) +
0 0

2

<b+l b _) min(x,t) t—s
b+— (1: S—T)
j j u,(x +t—s)dsdr —

+

Faiip a3 un macwanau (7)-(9) 6apou sapou Hamynu a(t) = (1 — bt)e Pt nus

XaJ Kapja Iy aacT, Ku HaMmyIu 3epuHpo aopaz [3 — M]:
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min(x,t) t—s

u(x,t) = e @, (t —x) + J f S(t—s—1)u(x —s +1)e PG+ dsdr +

mln(x,t) t_S

+ j j (8'(t—s—1)+2b5(t —s — 1)) upg(x — s + 1) e PC*dsdr +
0

min(x,t) t—s
b? —<%— /b+%)(t—s—‘r)
+— J e e bt yy(x — s + 1) dsdt —
b+= o 0

min(x,t) t—s
b? —<1+ /b+1)(t—s—r)
- j j e \2 4 e P yuy(x — s+ 1) dsdr —

’ 1
2b+ZO 0

mm(x t) t—s

2b+1 1

I,

/ \| b+ + (t—s-1)

+5 e ) o U (x — s + 1)e PG+ dsdr +
[yt

min(x,t) t—s

2b+1 1 —<b+1— /1+b>(t— )
+ j ——|e 2 N4 T (= s + 1)e P dsdr +

0 0 4 b+ =

min(x,t) t— 1

t-s
1 1 —(p+2- |p+1)t-s-7)
j j T e< 2 4> o e P h(x —5) f(r)dsdT +
0 0 4/b+%

2 1 mm(x t) t—s
«/ b+ + (t )
j j TS h(x — s)f(2)dsdT

b+—

Xannu ymymuu myoouna xauzomu X > t Oyoaun yynumn acm:

tt—s

u(x,t)sz S(t—s—1)u(x — s +1)e P60 dsdr +
00
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tt—s
+jj (8'(t—s—1)+2b5(t —s — 1)) up(x — s + 1) e P+ Ddsdr +
0 0

tt—s
b2 —(1—/b+1)a— ~7)

+—ff e \Z NI bty (x — s + 1) dsdt —
’ 1

2 b+ZO 0

t-s

t

(t s—T)
fj e e bt yy(x — s + 1) dsdr —
00

o~

—S

2b+%+1t
+ [
00

Hap maparpadu ceromu 600M 3 Myomwnanm uHTErpo-auddepeHcuanin 60

—( b4zt [p+3 |(t-5-7)
e ( 2 4> T gbs h(x — s)f(7)dsdr

XOCHJIaXOU XYCyCHl, KM 0a MyOJIiJIan MaBY oBap/laliaBana Meooram, TaxKukK Kapaa

IIyaacr.

UyHHH Ty30pHII 6opu aBBai a3 qoHuOH puésnaonn Yonon M. dyunra Gapou

MyOduJIakl HaMyau

t

u(x, t) = f(x) +fa(t—r)

0

2u(x, T)
oz ! (10)

24



Oappacii rapauaaact. Sapo cunrynspit Oyna, HaMyIu YMyMHH OH YyHHUH acT:

1
a(t) = mta_l (11)

nap uH 4o '(a) —dyukcusu Ditnep yuncu 2 Ba @ € [1; 2] acr.

['y3opumm macwanapo meoBapeM: OyHakcusu u(x, t) €pr masas, ku myoauiau (10)-

po 60 mapTH HOTUAOUH

u(x,0) = f(x) (12)

Ba [IAPTXOU KAHOPUH

u(0,t) = ¢(t)
{u;(O, t) = c(t) (13)

KaHOaT MCKYHaJ.

Macpanan (10)-(13) a3 wonubu H. ®yunra Gapou supou (11) Ba a3 4oHHOH

Myaimudu pucosia 6apou SAPOu PEryIsipud HaMyIu
a(t) =te P, b>0 (14)
TaJIKHUK Kapaa [Iy1aacT.

Anpowu (14) nap mykouca 60 siapou (11) qy 6aprapuun yuaain nopaa. ABBaian 6apou
YyHUH SApO TaTOMKU XUcoOu omeparcuoHi (TadaunoTtu Jlamnac -Kapcon) kynai
mebomian. COHUSIH AOUpau TaTOMKU SAPOUM PETYISIpi Hazap 0a sIpou CUHTYIISpiA

XCJIC BaCChb acCT.

Hamyau ymymun xammu machanau (10)-(13)-po 6apou simpou (14) meoBapem

mln(x,t) t—S

u(x, t) = j j6’(t—s—r)f(x—s+T)e‘b(5+7)dsdr+
o 0

mln(x!t) t—S

+2b J J S(t—s—1)f(x —s+1)e 6D dsdr +
0 0
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min(x,t) t—s

+b? f f h(t—s—1)f(x —s +1)e 6D dsdr +
o 0

+e Pt — x);

bo makcanmu mapxX mogaHM KagamMxoM acocuu HUCOOTH (opMmynan Xajuiu

Macbajia dK MHUCOJIM Myl1axac 6ap01/1 Myoaujian

0%u(x, t
07utxT) o

t
u(x,t) = bx + J(t — 7)e Pt
0x?
0

oBap/a IIy/1aacT.
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XyJioca

1. Haruyaxou acocuu WJIMHMH KOPH IMCCEPTATCHOHM

I[ap pUcoian I[I/ICCepTaTCI/IOHI;I HaTU49aXO0Hu aCOCHUU 3CPUH 0a HacT oBapda

HyJaaH;

)

2)

ba Bocutam Tabgunmotu Jlamnac-Kapcon TacBupu (QyHKCUAXO Ba
MHTErpajIxoe, KU TaTOMKKH Baceu aMalld JIOpaH MyaisH kapaa mynaann [9-M],
[10-M];

Xamm ymyMun Myoauiiau auddepencuanuu teaerpad 60 mapTxou HOTUI0M Ba
KaHOPHH JI0JIallly1a MyaisH kap/a mynaact[2-M], [5-M];

Xaui YMYMHAU MYOJWJIaW MHTETpo-auddepeHcuanuu tenerpad 6apou sapou

byHKcusH XaTTil (rpadukam xaTu pocT) Ba GyHKCHUSIM FallpuxaTTil (rpadukar
XaTu Kay) 00 mapTXou HOTHI0N Ba KAHOPUH JI0AIy1a MyalsiH Kap/a 1Iy/1aacT
[3-M], [6-M];

Xalmu yMyMuu Myoauiaxou auddepeHcranuu XaTTit 60 XOCUIaXxou XyCyCuu

TapTUOM SK Ba Ay 00 IIAPTXOWM HOTHAOW Ba KaHOPUHU JOJaIlyda Ba XaJlld
Myoawian uHTerpo-auddepeHcuanuu 06a Myoausiad MaB4y OBapjailiaBaHaa
MyaiisiH Kapja myaaact [1-M], [2-M], [4-M];

Yanpanu 1.2.2. To 4oe orox xactaM Jap TabpPUXH PUESUET TO XOJI BYUy,1 HAJ0pal

Ba Oapou xamm wmyoaunaxon auddepeHcuanii, MyoJIusiaxou HWHTErpo-
muddepencuanii 60 Xocuiaaxoum Xycycit Ba Faiipa Baceb HMCTH(OJalIaBaH/a
meboman [7-M], [8-M], [10-M];

2. TaBcusixo oua 6a ucrudogam aMajaud HATHYAXO
Hatnyaxon wimum nap pucosian AUCCEpTaTCUOHN Oamacromaza, a3 qymiia
dbopmynaxo Ba BoOacTaruxou UCOOTrapjauja, METaBOHAHJI Jap XaJUld
Machalaxou UOTHAON-KaHOpA Oapoum wmyonaunaxou auddepencuanii 60
XOCHJIaXOH XyCYCil TaTOMK Kapja IIaBaHI;
dopmynaxo Ba HATHYAXOW XUCOOM, KU Aap makid 4aasanu 1.2.1. Ba gagBamu
1.2.2. memHnxo A rapaugaany, 6apou TaxJawiu padToOpH XaiaXOu MYOIMIAXOH
uHTerpo-nuddepeHcuanii 60 XOCHUIAXO0U XyCyci Ba 0aXOIUXUU XYCYCHSTXOHU
cuaTtuy OHXO TaBCHUS J10/1a MEIIIaBaH/T;
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3) VYcynxo Ba HaTUYaxOW NEITHUXOATApAHIA METAaBOHAH Jap TaXHsSH MOJEIXOU
MaTeMaTHKi 6apou paBaHAXOH I'YHOTYHH TaOuil Ba TEXHHUKH, KU 60 MyOIUIaXOH
nuddepencuanii Ba uHTerpo-auddeperHcuanin TaBcud memniaBana, uctudoaa
Oypza maBaH[;

4) Hartmyaxou pucojia METaBOHAHJ Jap paBaHAW TabIUM, a3 Yymja XaHTOMH
xoHmaHu ¢anxou «Myoaunaxon auddepeHcuanii 60 XOCHWIaXou XyCYyCi»,
«Myoaunaxon wuHTErpo-auddepeHcuanii» Ba Kypcxou Maxcyc Oapowu
JOHUIIYYEHU MXTUCOCXOM MATEMAaTHKH, WHYYHUH Jlap KOPXOM WJIMii-
TaIKUKOTHH TOHUIIYYEH Ba YHBOHUYEH TAaTOMK TapaaHI.

UHTUILHOPOTU MYAJUIM® OUJl BA MAB3YH
JAUCCEPTATCUS
A) Makouaaxoe, ku gap mavauiaxom Ttakpusmasangam KOA-u Hazau

Hpe3naenTu Yymxypun TOYMKHUCTOH HALLIP IIYAAAH/:

[1-M]. 3yndonor 1. M. Ilpumenenue mnpeoOpazoBanus Jlammaca-Kapcona k
PEIICHHI0 HAYaJbHO-KPaeBOM 3amadyul JUIs WHTETpo-TuddepeHIIMATBEHBIX

ypaBuenuii [Tekcrt] /3yndonos 1. // JToknaast HAH Tamkukucrana, ToM.

64, Ne 3-4, 135-141 c.

[2-M]. 3yndonor L. M. PemeHue HauaabHO-KpaeBOM 3amaum JIs TeerpadHOro
ypaBuenwus. [Tekct] / 3ymndponos 1. // Joxmaasr HAH Tamxukucrana, Tom.
66, Ne 1-2, 28-32 c.

[3-M]. 3yndonor 1. M Pemenne unTerpo-auddepeHnmraIbHoro TeaerpapHoro
ypaBHEHHUsT MeTonoM mpeobpasoBanus Jlamnaca-Kapcona [Tekcr] / M. .
Wnomnos, 111. 3yndonos //U3ectus HAH Tamxukucrana, Nel (190), 2023 r,
c.7-14

[4-M]. 3yndonor. III. M. Hauaneho- KpaeBas 3amaya ajisi ypaBHEHHS B YACTHBIX
IpoM3BOIHBIX 2-T0 mopsaka. [Tekct] / M. W. WUnonos, 111. M. 3yndonos //
Hoxmanel HAH Tamxukucrana, T. 66, Ne 3-4, 127-135 c.

b) lap nurap Hampusxo

[5-M]. 3yndonos. III. M. Pemienue HavaabHO-KpacBOM 3ama4uu s TelerpadHoro

ypaBHEeHUA. Marepuanbl  MEXAyHapOOHOW HAyYHOM  KOH(EpeHIuH,
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“KOMIIJIEKCHBI ~ aHaJIM3 M €ro  MNPUIOKEHUs , ITOCBSIIEHHON
“JIBaiIaTAJICTUIO HW3YYEHUsST H PA3BUTUS E€CTECTBEHHBIX, TOYHBIX U
MaTEeMaTUYeCKUX HayK B cdepe Haykd U oOpazoBaHus”, 75-NeTUIO
3acimyxeHHoro paboTtHuka Tamxwkucrana, wi.kopp. HAHT, mokropa
dusnko-maremaTuueckux Hayk, npodeccopa M.K.Kypbonosa u 70-neruto
JIOKTOpa (U3MKO-MaTeMaThuueckux Hayk, mpodeccopa [Ix.C.Cadaposa,
(r.boxrap, 19 Hos10ups 2022 r.), 63-65 c.

[6-M]. 3yndonor II. M. Hurerpo-muddepeHimansHoe ypaBHeHHE Teerpada.
Marepuanbl MeXIyHapOJHOW HAy4YHOM KOH(EpEeHIMH, MOocBsAueHHoW 70-
neturo  akagemuka HAHT  11laGozoBa  Mupranga  IIlaGo3oBuua,
(Tamxukucran. ymanoe, 24-25 utons 2022 r.), 234-237 ¢

[7-M]. 3yndonor III. M. Ilpumenenue mnpeoOpazoBanus Jlamraca-Kapcona k
pPEIICHUIO0 HavYallbHO-KPaeBOM 3ajauu JUisi MHTETrpo-audepeHInaibHbIX
YpPaBHEHUN. Martepuanbl MEXIyHApOJHOM HaydHOM KOH(]epeHIuu,
nocesmeHHo 70-netuto co mHA poxacHus akagemuka HAHT, mokropa
dusnko-maTremMaTHdeCkKux Hayk, mpodeccopa boiitmatoBa Kamonumauna
Xampoesuya., (Tamxukucrtad. ymanbe, 25-26 aexadps 2020 r.).

[8-M]. Unonos M. U. , 3yndonos I1I. M. OO oxHoI HavaIbHO-KpAeBOW 3a1aue s
HEOJTHOPOJHOTO MHTETPO-audHepeHIInaIbHOTO YPaBHEHUS B YaCTHBIX TIPO-
M3BOJHBIX. Marepuanbl  MEXIyHapOJHOM  Hay4yHOW  KOH(pepeHUuu,
NOCBAIIEHHOW  80-J€TUI0O CO JIHS  POXKIACHUSA noKTOpa  (hU3UKO-
MaTeMaTu4yeckux Hayk, npodeccopa Temypa CobupoBa, (Tamkuxucrah.
Hyman6e, 25-26 utons 2021 r.)

[9-M]. Unonos.M. U, 3yndonos.Il. M. HagansHo- Kpaeas 3agaya 11 ypaBHEHHS
B YACTHBIX MPOU3ZBOAHBIX 2-r0 TOpsiAKa. Matepuanbl MeXIyHApOIHON
Hay4YHOU KOoH(DepeH1nu, nocpsieHHon 70-netuto npodeccopa JxkanHrndexkon
I'ynxomxa, (Tamkukucran. Jyman6e, 30-31 saBaps 2020 r.).

[10-M]. 3yadonor.Ill. M., Unonos.M. U JIBymepHoe npeodpa3oBanus Jlamiaca-
Kapcoma wn ero pwioxenne. Marepuanbl MeEXIYHApOAHOM HAy4YHOH
KOH(pepeHnuu, NocBsIeHHoW 70-eTrui0 TOKTOpa (PU3MKO-MaTeMaTUYeCKUX

Hayk, npodeccopa Tyxmmesa Kamapununa, Xymxana-2024, c.249-251.
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BBenenue

AKTYaJIbHOCTh T€MbI MCCJIeA0BaAHUs. 32 TIOCICIHUE JACCATHICTUS TCOPHS U
npakTtuka JguddepeHuranbHbIX U UHTErpo-TudPepeHInanbHbIX ypaBHEHUN ¢
YaCTHBIMH TIPOU3BOJHBIMU, KOTOPHIC SIBISIOTCS MAaTEMaTUYECKUM OOBSICHCHHUEM
CJIOXHBIX U BECbMa BaXKHBIX MPoOJeM (U3UKU, XUMHUH, OMOJIOTUH U COBPEMEHHOM
TEXHUKHU, UMEIOT 3HAUUTEIbHOE pa3BUTHE M mporpecc. s »TUX ypaBHEHHI
pa3paboTaHbl JOBOJBHO Pa3HbIE MOIXOIbI K PEHICHUI0 HAYaIbHBIX M HaYaJIbHO-
KpaeBbIiX 3amady. Cpenu HHMX 0cCo0O€ MECTO 3aHMMAaeT METOJ HMHTETpalbHBIX
npeoOpa3oBanuii. B cBoto ouepenp, HanboJee BaXKHBIM U3 dTUX METOJ/OB SIBIISCTCS
METOJI MHTEerpajibHoro mnpeoOpa3zoBanusi Jlammaca-Kapcona st JIMHEHHBIX
ypaBHEHUH C N MEePEMEHHBIMHU, KOTOPBII B MOCIEAHUE TOJbl HAXOAUTCS B IIEHTPE
BHUMAaHHS MaTEMaTUKOB, (DM3UKOB U APYTUX HcchenoBaTenei. Hay4ynsle crateu u
mMonorpaduu yuéusix FO. A. bpuukos u A. I1. [Ipyauukos [3], P. C. laxus [22, 23],
A. Bab6axanu [21], P. C. daxus u J[x. C. [lebuar [24] a Taxke B. A. Jlutkun u A.
I1. ITpyxuukoB [5, 25] mocBsIeHsl HOBBIM METO/IaM pacueTa IPsSMBIX U 0OpaTHBIX
npeoOpazoBanuii Jlamnaca-Kapcona, kotopeie mpenHasHadeHbl sl (PYHKIMH C
JBYMSI 1 MHOTHMH TIEPEMECHHBIMU.

Jucceprauuss 1NOCBSLIEHA NPUMEHEHUIO psAda  KJIAcCOB  YPAaBHEHUU
(tenerpadHoro  mudpdepeHInanbHOTO  ypaBHEHHUs, TeJaerpaHoro HHTErpo-
mudpepeHInanTbHOTO  ypaBHEHUS, YPAaBHEHHWH C YaCTHBIMH IPOU3BOJIHBIMU
pPa3TUYHBIX TOPSJIKOB M HAYAJIBHBIX M KPAaeBBIX 3a/ad ISl HUX) IMOCPEICTBOM
npeodpazoBanus Jlammaca-Kapcona. [[nsi HaxoXJieHHs SIBHOTO BHJa peEUICHUS
MPUBEJACHHBIX BHIIIE YpaBHEHUN HEOOXOIUMO BBIYHMCIUTH TMPSIMbIE M OOpaTHBIE
WHTErpalibHbIE TPEeoOpa30BaHUsI MHOTONEpPEMEHHbIX (QYyHKIWHA. B muccepramuum
IIPE/ICTABIICHBI OTIEPATUBHBIC PACUETHl TAKUX (QYHKITHH.

CreneHb HAYYHOII pa3pa00TaAHHOCTH TeMbl MCCJIEI0BAHUA. 3a7a4M JIJIsl HE
OYeHb IMUPOKUX KjaccoB AU epeHIInaabHbIX YpPaBHEHUH W HHTETPO-
mudpepeHInaTbHBIX YpaBHEHUH C TNPUMEHEHHEM OIEpPallOHHOTO HWCYHMCIICHUS
VMICCIIE/IOBAHBI B HAYUHBIX Tpyaax M. ®yunra [27,28], M. ®. AGaymnkapumos [1], B.

A. Mmn [11], E. A. Kosznosa [29], A. A. Iyokos [6], C. C. Opnos [17], D. W.
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CemenoB u A. A. Kocos [19] . HayaneHble ¥ HadalbHO-TPAHUYHBIE 3aaddl IS
muddepeHIMaTbHBIX ypaBHEHUH U TenerpadHbIXx HHTETrpo-auddepeHnaibHbIX
ypaBHEGHHH, a Takke I JauddepeHIManbHbpIX ypaBHEHUM C YacCTHBIMH
MPOU3BOIHBIMHA BTOPOTO MOPSI/IKA UCCIAEAOBAaHbI B Hay4YHBIX cTaThsix M. 1. Wionos,
1. M. 3yadonos [10,12,13,14], III. M. 3yndonoB [2 —A,5 — A]. Jlns takux
3a/la4, TOCPEJACTBOM  HMHTerpajbHoro mpeoOpaszoBanus Jlammaca-Kapcona,
MPECTABICHO N300PaXEHUSI IBHOTO PEILICHHUS.

CBsa3b HCCIIEI0BATEIBLCKOH padoThl ¢ NMPOrpaMMaMM, MPOEKTAMH H
HAYYHBIMHU TeMaMHu. J[uccepTanmoHHas padoTa BBIIIOJIHEHA B paMKax peaii3aluu
rOCYJIapCTBEHHBIX IIJIAHOB U MpOrpamm: «JIBaanatuierve U3ydeHHS U Pa3BUTHS
€CTEeCTBEHHBIX, TOYHBIX U MaTeMaTHYECKUX HayK B cepe Hayku U oOpa3oBaHUS
Ha 2020-2040 rombl, «l'ocymapcTBeHHas 1eneBas IpPOrpaMMma pPa3BUTHUSA
MaTE€MaTHYECKUX, TOUHBIX U €CTECTBEHHBIX Hayk Ha 2021-2025 roap» a Takxe
IJIaHa Hay4YHO-HCCJIEIOBATENbCKUX paboT kadeapsl MaTeMaTHYECKOTO
aHanu3a, TaIXKUKCKOTO TOCYIapCTBEHHOI'O IMEJarorHuyeCKOro YHUBEpPCUTETA
umenu C. Aitnum Ha 2021-2025 roawsl mo teme «McciegoBaHusi Mo TEOPUH
nudepeHIuaTIHbIX YPaBHECHUN U €€ IPUT0KECHUSIM.

OBIIEE OITUCAHUE NUCCJIEAOBAHUSA

Heab ucciaenoanns. OCHOBHOM 1IEJIbIO AUCCEPTALIUU SIBIISIETCS OMPEACICHUE
U300pOKEHUA HEKOTOPHIX (QYHKIWKA W HEKOTOPBIX HMHTETPAIIOB, KOTOPHIE
UCIIONB3YIOTCSA ISl  HAXOXKIACHUS SBHBIX PEIICHUH HEKOTOPBIX KJIACCOB
mudpepeHInanbHBIX YPaBHEHUH ¢ YaCTHBIMH MMPOU3BOIHBIMY IIEPBOTO U BTOPOTO
MopsiAKa TPH 3aJaHHBIX HAa4YaJdbHBIX W TPAHUYHBIX YCIOBHSX, a TaKKe IIHPOKO
UCIIOJIB3YIOTCSL NI HAXOXKACHHWS SBHBIX pemnieHud Ttenerpaduroro audde-
PEHITNATIBLHOTO YPaBHEHUS C 3aTaHHBIMI HA4aJIbHBIMU M TPAHUYHBIMH YCIIOBUSIMH U
TenerpadHOro MHTErpo-auQhepeHITuaIbHOTO YPaBHEHUS C 3aJaHHBIMH Ha4allb-
HBIMH ¥ TPAaHUYHBIMH YCIOBUSIMU. [IpuBEIEHHBIC B TUCCEPTAIMHM U300paKEHUS
GYHKIIUNH U MHTErPajioB UCHOJB3YIOTCS HE TOJBKO JJIs pEelIeHUs TesnerpadHoro
nudpepeHnnanbHOTO ypaBHEHUs, TelerpadHOro HHTErpo-audpepeHnaibHOro

ypaBHEeHHST W JU(depeHIHATbHBIX YpaBHEHUW C YAaCTHBIMU TIPOU3BOJIHBIMU
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IEPBOIO M BTOPOrO TMOPsIKA, HO MOTYT OBITh HCHOJB30BAaHBl TAKXKE M IS
HAXOXKJCHUS pEHICHUH HHTETrpo-Au(QpepeHInanbHbIX ypaBHEHUH, KOTOpHIC

IMPUBOIAT K TCIIJIOBBIM, BOJTHOBBIM H T. II. YPABHCHHAM.

331[3‘11’[ HCCJICA0OBaAHUA. B coorBeTcTBUM ¢ IIOCTaBJICHHOM Oejabro

HCCICAOBAaHUA ObLIN OIIPCACIICHBI CIICAYIONMINC 3a1a4n:

1. Omnpenenuts n300pakeHUE HHTETPAIOB BUJA:

min(x,t)

J e ®f(x—s,t—s)g(s)ds;
0

min(x,t) t—s

f j a(t—s—1) f(x —s;1)e M dsdr
o 0

2. Omnpenenuth o0mee pemieHue Tenerpadguoro  auddepeHnaibLHOTO
ypaBHEeHUs1, TenerpagHoro HHTErpo-audPepeHnanbHOr0 ypaBHEHUS U
nuddepeHINaTbHBIX YPaBHEHUN C YaCTHBIMH MPOU3BOAHBIMU MEPBOTO U
BTOPOTO MOPSI/IKA;

3. Pemmts  TtenmerpadgHoe  uHTErpo-auddepeHmaIbHoe  ypaBHEHUE
OTHOCHUTEJBHO sJpa JUHEHHON PyHKIMHU (rpa@uk KOTOpoH n3o0paxaeTcs
PSAMOi TUHUEH ) U HeMMHEeWHON (yHKIMH (Tpaduk KOTOPOH N300pakaeTcs
KPUBOI) TIPH 3aTaHHBIX HAYAJIbHBIX U TPAHUYHBIX YCIIOBHSIX;

4. TlpuMeHUTH METOJI  OMEPAMOHHOTO  HCUUCICHHUS K  PEIICHHUIO
mudpepeHnnanbHbIX U UHTErpo-auddhepeHIuaibHbIX YPABHEHHM.

O0bexTOM HCCIENOBAHMSA SBISIIOTCS TenerpagHoe nuddepeHnranibHoe
ypaBHEHUE C 33JJaHHBIMU HAYaJIbHBIMUA M TPAHUYHBIMH YCIOBUSIMH U TenerpadHoe

uHTerpo-nuddepeHImanbHOe  ypaBHEHUE IS siApa JUHEHHOW (QYHKIIMU U

HEJIMHEHHOW QYHKIMU C 33JaHHBIMHU HauaJIbHBIMU U TPAHUYHBIMU YCIOBUSIMHU.

IIpeamer ucciaenoBanus. [IpenmeroM ucciaen0BaHus SIBISIETCS ONPEICIICHUE
n3o0pakeHud  (QyHKIUN, WHTETPAJIOB W  HAXOXIEHUE SIBHBIX pEIICHUMN

tenerpadHoro  auddepeHMaIbHOr0  ypaBHEHUs, TelerpagHoro  MHTETPO-

34



muddepeHIanTbHOr0 ypaBHeHUS U AU epeHnanbHbIX YpaBHEHHN ¢ YaCTHBIMU

IMPOU3BOAHBIMU IICPBOTO0 U BTOPOI'O IMOPAAKA.

Hayuynas HoBu3HA wuccjeqoBaHusi. B mguccepranmuu ObUM JOCTUTHYTHI

cdiIeayromue OCHOBHBIC ICJIbI:

1. TlocpenctBom mipeoOpazoBanusi Jlamnaca-Kapcona omnpeneneHbl
n300pakeHusT (QPYHKIUNH M HMHTErpajioB, MMEIOIIMX HIMPOKOE MPAKTUYECKOE
IPUMEHEHUE;

2. Ompeneneno oOmiee pemenue TenerpadHoro auddepeHInaIbHOTO
ypaBHEHUS C 33JJaHHBIMU HAYaJbHBIMHU U TPAHUYHBIMU YCIOBUSIMU;

3. Ompeneneno  oOmiee  pemieHHe  TeaerpaHoro  MHTErpo-
TG depeHINATBHOTO YPaBHEHUS A1 SApa TMHEMHON QYHKIMN U HEJITMHEHHOU
GyHKUIMU € 33JJaHHBIMU HA4aJIbHBIMU U TPAHUYHBIMH YCJIOBUSIMU;

4. Onmnpenenenbl oOlIee penieHUWEe JIUMHEHHBIX IudPepeHInaTbHbIX
YpPaBHEHUH C YaCTHBIMU IPOU3BOJHBIMU IIE€PBOTO U BTOPOTO MOpsAKa C
3aJJaHHBIMA HAYaJIbHBIMH U TPAaHUYHBIMU YCIOBUSIMH W DEIICHHWE WHTETpo-
i pepeHInanbHOr0 ypaBHEHHUSI, KOTOPOTO MOKHO MPHUBECTU K BOJHOBOMY
YpPaBHEHHUIO.

Teopernyeckass W HAYYHO-IPAKTHYECKAs] WEHHOCTb MCCJIEA0BAHUS.
JlaHHOE HCCIIEIOBaHUE HMEET TEOPETHUYECKYI0 M IPAKTUYECKYIO LIEHHOCTh, a
pe3yJbTaThl AUCCEPTALMOHHON pabOThl U METO/IBI UX JJOKA3aTEIbCTBA HAXOMAST CBOE
NPUMEHEHHE TpU TIOMCKE pEIICHWH HaYyalbHO-TPAHWYHBIX  3agad  Jyid
muddepeHIMaIbHbIX YpaBHEHUH € YacTHBIMH TPOU3BOJHBIMHU M HHTETPO-

mu(pepeHInanbHbIX YPABHEHUHN C YACTHBIMU MTPOU3BOAHBIMH.

IToJ105keHNs1 BBIHOCHUMbIE HA 3aIIUTY:

1. Teopema 00 ompeneneHUrd U300paKEHHUS] HEKOTOPBHIX (DYHKIMI U
MHTETpaJIOB OCpPeACTBOM IpeodpazoBanus Jlamnaca-Kapcona;

2. SBHbIE pemieHUs JNUHEHHBIX aU(GEpPeHITMATBHBIX YpaBHEHUN
NIEPBOT0 M BTOPOTO MOpsiiKa U TenerpapHbix qudpepeHunanbHbIX YpaBHEHUHN C

3aJaHHBIMH HA4YaJIbHBIMH U T'PaHUYHBIMHA YCIIOBUAMH,
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3. SIBHBIE  pemieHus  UHTErpo-auddepeHINanbHbIX  ypaBHEHUH,
CBOJMMBIX K BOJHOBOMY YpPaBHEHHMIO U TelerpadHOMYy YpaBHEHUIO ISt
Pa3IMYHBIX AAEP C 33JaHHBIMU HAa4aJbHBIMU U TPAHUYHBIMH YCIOBUSMU,;

CreneHb /J0CTOBEPHOCTH  Pe3yJbTAaTOB. JlOCTOBEPHOCTh  HAy4HBIX
pe3ysbTaToB  JAMccepTanus — o0ecrieyeHa  TOYHBIMM — MaT€MaTU4eCKUMU
JI0Ka3aTeNbCTBAMU BCEX YTEP)KJIECHUM, M3JI0KEHHBIX B JIUCCEPTALUM, a TaKXKe
WCCJIEIOBAHUSIMU IPYTUX aBTOPOB.

CoorBercTBHE JHMCCEPTAMM NACIHOPTY HAYYHOH CHEHHAJBHOCTH.
HuccepranonHass pa0oTa BbIIOMHEHa 1O croenuainsHocTH 6D060100 —
Marematnka (6D060103 — [IuddepeHnmanbabie ypaBHEHUS, TUHAMUYCCKHC
CHCTEMBI U ONTHMAJIBHOE YIPABJICHUE) U MOJHOCTHIO COOTBETCTBYET e€ (opmyie
(oObikHOBeHHBbIE AuGepeHIuanbHble ypaBHEHUS), a Takke TpEM OCHOBHBIM
HaNpaBJICHUSM 00JIACTU UCCIIEOBAHMUSL:

1) obmas Teopus auddepeHIMaNbHBIX  ypaBHEHUM W CHUCTEM
mu(pepeHInanbHbIX YpaBHEHUN;

2) HauvaJbHO-KpaeBble M CHEKTpaJIbHbIE 3aJaud A AU(PepeHInanbHbIX
ypaBHEHUH U cucTeM AU depeHIuaNbHbIX YPAaBHEHHI;

3) Teopust nudepeHInanTbHO-0ePATOPHBIX YPaBHEHUH.

VYka3aHHbIE HaIpaBlIEHUs OTHOcATCA K paszeny «duddepenunanbabie
ypaBHEHUs», peaycMoTpeHHoMy B nyHkrte I, maparpade 3 macnopra HaydyHOU
CHELUATBHOCTH.

JInyHbI BKJIAJA COMCKATEJsd Y4YEHOM CTeNeHM B HCCaeA0BaHMH. Tema
MCCJIEIOBAHUSI M BBIOOp METO/A JOKA3aTeNbCTB ObUIM MPEIJIOAKEHBI CO CTOPOHBI
HAYyYHOTO PYKOBOJUTEIS, KpOME TOrO, HAy4yHbIH pYKOBOJUTENb OKa3all
KOHCYJIbTAIIMOHHYIO TIOMOILb aBTOpY aucceprauuu. OCHOBHBIE PE3YIbTaThl
JUCCePTAllMOHHOM paboThl, U3JI0KEHHbIE B pazzene «Hayunas HOBH3Ha», ObUIH

MMOJIYUYCHBI JIMYHO aBTOPOM.

Anpobauuss  pe3yabrarbl  auccepranuu. OCHOBHBIE  PE3yJbTAThI

JTYccepTalny 00CYKAANKNCh B CIEAYIONIMX CEMUHAPaX U KOHPEPEHITUSAX:
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1)

2)

3)

4)

5)

6)

7)

8)

Cemunap LleHTpa MTHHOBAIIMOHHOIO PAa3BUTUS HAayKH M HOBBIX TEXHOJIOTHI
HAHT «/lpoOHblii aHamu3 M €ro NpPUMEHEHHE» IM0J PYyKOBOACTBOM
akanemuka HAHT, JIOKTOpa (PU3UKO—MATEMaTHUYECKUX HayK,
npodeccopa M. U. Unonosa ([Jymanbde, 2020 — 2025 r.)

Cemunap  kadenpbl  MareMaTH4eCKOro  aHainu3a  Ta/pKHKCKOIO
['ocymapcTBeHHOrO Tenarorndeckoro yHuBepcutera umeHu C. AWHU 1of
PYKOBOACTBOM JOKTOpa (U3MKO—MaTeMaTUYECKUX HaykK, mpodeccopa
P. H. [Iuposa

MexnyHapoaHas HaydHast KOH(pepeHus 1mo TeMe «KoMIUIeKCHBIN aHamu3 u
€ro NpUMEHEHHUE», MOCBSALICHHAs JBAJUATUICTHIO U3YYECHHS U Pa3BUTHS
€CTECTBEHHBIX, TOYHBIX M MAaTeMAaTHMYECKMX HayK B cdepe HayKu H
oOpazoBaHus, /5—neTuto J0KTOpa (UBUKO—MATEeMaTHYECKUX  Hayk,
npodeccopa M. K. KypbanoBa wu 70-meturo pgoktopa (pusuko—
MaTeMaTU4YecKuX Hayk, mpodeccopa Jxxymados Cadapona, (r. baxrap, 19
HOs10ps 2022 r.);

MexnayHaponHas Hay4dHas KOH(epeHIus, TocCBslieHHas 70-JeTuro
akagemuka HAHT, nokropa ¢pusnko-mareMaTiueckux HayK, npodeccopa M.
. [ITa6o30Ba, (Tamkukucran, dymande, 24-25 utons 2022 t.);
MexnyHaponHas HaydHass KoH(epeHLHMs, MocBaueHHas 70-1eTuro
akageMuka AkaigemMuss Hayk Ta/pKMKUCTaHa, JIOKTOpa  (DU3UKO-
MareMatnueckux Hayk, mpodeccopa K. X. boitmartoBa, (Tamxukucras,
Hymian6e, 25-26 nexadbps 2020 r.);

MexnayHapoiHas HayyHas KOHpepeHIus, nocBsueHHas 80-JIeTro JOKTopa
buszuko-maTemaTuueckux  Hayk, npodeccopa Temypa  Cobupona
(Tamxukucran, ymanbe, 25-26 utonst 2021 r.);

MexyHaponHas Hay4Hast KOH(pepeHus, nocBsieHHas 70-1eTHio JoKTopa
busznKo-maTemMaTH4eCKux  Hayk, Tnpodeccopa I.  Jxanrubekona,
(Tamxukucran, ymanbe, 30-31 suBaps 2020 r.);

PeciyOnukanckast ~ koH(epeHmwms, TOCBAIIEHHAs  «/[Bammarunetuto

HN3Yy4YCHUSA U Pa3BUTUSA CCTCCTBCHHLIX, TOUHBIX M MATCMATHYCCKHUX HAYK B
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2020-2040 romax», [{yman6e-2020;

9) MexnayHapoaHas Hay4Has KOH(epeHIHs, mocBsieHHas 70-J1eThio ToKTopa
¢u3uko-mMaTemMaTudeckux Hayk, npodeccopa K. Tyxmuesa (Tamxukucrax,
Xymxann, 21-22 utons 2024 r.).

Ily6mkanum no teme AuccepTanuu. Pe3yabTaTbl UCCIEIOBAHUI MO TeMe
JMICCePTALMOHHON PabOoThI OMyOIMKOBaHbI B 10-1 HAYYHBIX CTAThsAX, B TOM YHUCIIC B
4-x CTaThsIX B PEICH3UPYEMBIX M3/IaHUAX, BXOISIIIMX B JACHCTBYIOUIUN MEpeueHb
BAK mnpu IIpe3unente PecriyOnuku Tamkukuctan, U B 6-1 cTaThsIX B MaTepraiax
MEXKIYHAPOJHBIX U PECITyOTUKaHCKUX KOH(PEPEHIIUH.

Crpykrypa M 00beM auccepraumu. Jluccepranus COCTOUT U3 BBEACHUSA, 3
riaB, oubnuorpaduu, cocrosmieir u3 120 HaumeHoBanui, obmum oovéMom 140
KOMITBIOTEPHBIX CTpaHMWII, HamedaTaHHbIX B mporpamme Microsoft Word. s
ynoocTBa paboThl B AMCCEPTALMM MIPUHATA TPOWHAs HyMepalus TEOpEeM, JIEMM, U
dopMyJs: TEpBBIA HOMEpP COOTBETCTBYET HOMEpY IJIaBbl, BTOPOHM HOMEp
COOTBETCTBYET HOMEpY naparpada u TpeTUid HOMEP COOTBETCTBYET MOPSIKOBOMY
HOMEpPY TE€OpEM, JIEMM, pe3yIbTaToOB U (GOpMYJI JAHHOTO naparpada.

OCHOBHAS YACTb UCCJIIEJOBAHUA

Marepunanbl U MeTOAbl HMcCIeA0OBaHUA. B uccienoBaHNM HCIOJIb30BAHbI
pacueTsl IpsMbIX U oOpaTHble npeoOpasoBanus Jlammaca-Kapcona st MHOTuX
MEPEMEHHBIX (DYHKIIMA, MTOBTOPHBIX HMHTErPajioB, a TaKKe€ MX NMPUMEHEHHE NpHU
pellIEHNd  HEKOTOpPBhIX  KJaccoB  Au(QepeHuuanbHblX U HHTErpo-

mupepeHnanbHbIX YpaBHEHUH.

OcHoBHBbIE pe3yJbTaThl HccaeaoBanus. [IpuBoaum KpaTKyro HHGOPMAIIHIO

00 OCHOBHBIX Pe3yJbTaTaX AUCCEPTALUOHHON PaOOTHI.

IlepBasi rnasa naucceprammu ( 1.1, 1.2) mocesiieHa OpeaBapUTEIbHBIM
CBeleHUsIM O mnpeoOpa3oBanuu Jlammaca-Kapcona s MHOTMX TepeMEHHBIX
GyHKINUNA ¥ KOHKPETHOMY BBIUMCIICHUIO TPSIMBIX U OOpPaTHBIX MPEe0Opa30BaAHMM IS
KJIACCOB (PYHKIIMA W HWHTETPAJIOB, KOTOPHIE 3aTeM OyIyT HCIOJIh30BATHCS IS
HaXOXKIECHUS SBHBIX  pCIICHUN g depeHranTbHbIX U UHTETPO-
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mudepeHIManbHbIX ypaBHEHUH C YacTHBIMH MPOU3BOJAHBIMH. B mepBom
naparpade mepBoi rnaBbl 1.1. mokaszanel mpeoOpa3oBanuu Jlammaca, a Takxke
OCHOBHBIE OIpeIeIICHHsI, 0003HaUeHUsI U TeopeMbl. Bo BTopom maparpade nepBoit
r1aBel 1.2. Bonwn obmtue Gopmyisl mpeodpazoanus Jlarumaca miust GyHKOwin N -

IICPCMCHHBIX B BUJIC

F(pltp2 pn) = J J J e_Z;(;lpkxkf(xl,xZ, xn)dxldxz d.xn
0 O 0

e, F(py,py ... pn)— byHkims usobpaxkerus u f(Xxq, Xy, .. Xp) -  QYHKIHS
OpUTHHAJA, & P1, P72 ... Pn - KOMIUICKCHBIC yrciia [21, 25]. BriepBble aMeprKaHCKUH
yueHslii [>xon Kapcon wuccienoBan u oTKpbul mpeoOpazoBanue Jlammaca mjis
HAXOXKJEHUS U300pakeHUs PYHKIUN OJTHOM U IBYX IMEPEMEHHBIX, KOTOpOe ceidac
U3BECTHO Kak mpeoOpaszoBanue Jlammaca-Kapcona [5, 7, 18]. PaccmarpuBarorcs
OCHOBHbIE (pyHKIIMM TIpeoOpazoBanus Jlamnmaca u n300pakeHHE CBEPTKU JIBYX

GbyHKIUNA ¢ IBYMSI IEPEMEHHBIMH.

HOCpG,Z[CTBOM HpGO6p330BaHI/I}I Hamlaca-KapCOHa pacCUnuTaHbl HCKOTOPLIC

dbyHKIMK U UHTErpaibl. s npumepa, nzoopakenune QyHKIuu

e Yo/ (t—x)+ @(0)e™*6(t — x)

r7ie C — MPOU3BOJBHOE JACHCTBHTEIbHOE UKo, O (t — x) — Gpyukuus Jupaka, [2,
14] a @(t) — muddepeniupyemas GyHKIHS, pABHACTCS KOMIUIEKCHOW (DYHKIMH C

IIEPEMEHHBIMU P, ¢ BUJA!

pq®(q)
p+q+c

rae ©(q) — npeobpazosanue Jlamnaca ¢ynkuun @(t). AHATOIHYHO PACCUHUTAHBI

m3o6pakenns pynxmmii e P f(|x —t]) u e P f(x +t)

Teopemsr 1.2.1, 1.2.2, 1.2.3, 1.2.4 1OCBSILIEHHI COOTBETCTBEHHO

BBIYHCIICHUSIM H300paXE€HUH HEKOTOPHIX NHTETPAJIOB BHJIA
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min(x,t) t—s

J f a(t—s—1) f(x —s;1)e M5 dsdr
0 0

min(x,t) min(x,t)
f e~ (=) . p=S . f(x — s;t — 5)ds; f e ¥f(x—s,t—s)g(s)ds
0 0

I[OK&S&TCHBCTBO TCOPCM IIPOBCIACHO Ha OCHOBC MCTOAAa OIICPpAIMOHHOI'O
HWCYUCJIICHUS M HECOOCTBEHHBIX HHTCTPAJIOB W IIPpU 3TOM OBLIIM KCITOJIb30BaHBI

Kjaaccuueckue uccienoBanus B. A. lutkuna u I'. JIéuqa [5, 18].

Teopema : Ilycmo a(t), f (x,t) nenpepvienvie pynurxyuu. Eciu

a(t) > A(@u f(x,t) 2 F(p;q), mo
min(x,t) t—s

j j a(t —S —T)f(x —S; T)e—als dsdt = A(Q)F(p, q)
0 0

qlp +q + a;)

20e  A(q) —uzobpasicenus ons a(t), F(p;q) — uzobpascenus ons ynxyuu
opueunana f(x,t) ux > 0,t > 0.

Hokazamenvcmeo: Ilonvsyemcsa npeobpazosanuem Jlannaca-Kapcona nonyyum

mln(x,t) t—S

X ©0
qu j e Px—qt j f a(t—s—1) f(x —s;1)e M5 dsdrt |dxdt =
00 o 0

Coenaem 3ameHy nepemMeHHOU UHMESPUPOBAHUS 80 BHYMPEHHeM unmezpane X —

S =,t—S = vV unoayuum

v (e )

& ©0
quf e PU—av ja(v—r)f(u 7)dt dudvj e~(PHa+ads gg,
0 0

0

XOpOWO uzeecmHo, 4mo

Jy av =) f(w; D)de = ZA@F (P, 9).
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Toz0a mbl nomyuum

im

e~ (@+a+ay)s
jim (-

ptq+ta

-

1
—A(Q)F(p,q) -
q

I B S A

Taxum obpazom,

mln(x!t) t_S

f f a(t —s—1) f(x —s;7)e” " dsdr 3 A(qQ)F(p; q)
0 0

qlp+q+ay)’

B gactHBIX ClIydac paBCHCTBA IPUHHUMACT BHU:

min(x,t) t—s

j j a(t —s —1) f(x — s)g(1)e"“5dsdt :,F(P)G(Q)A(Q)
o 0

q(p +q +a;)

Kak pe3ynbpTaT nprMeHEHUsI OTMEUYEHHBIX BBILIE TEOPEM OBLIN pacCuMTaHbI
uxX n300paxeHuss A psaa QyHKIUH, KOTOpble NpHUBEACHBI B BUAE TaOnuIlbI
(Tabnwuma 1.2.1.).

Tabnuua 1.2.1.1300paxenne HEKOTOPbIX (PyHKITUI

f(x, t) (x > 0;t > 0) F(p,Q)
1 e My (x —t) qU;(p)
p+q+1
e ™ uyy(x —t) +up(0)e ™5 (x — t) pqUy(p)
2 ptq+m
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[Tponomxenne Tabmuipt 1.2.1.

e DX, (t — x) pP,(q)
3 p+q+b
e~ (t —x) + p(0)e *8(t — x) pq®(q)
4 p+q+c
e P (t + x) pq F(g+b) F(p+o)
5 p—q—b+c\ q+b p+c
e P f(Jx —tl) q  pF(g+b)+(q+DbF(p)
6 q+b p+q+b
e P (|x — t]) pq (F(q + b) 4 F(p + C))
7 ptq+tb+c\ q+b (p+c)
e P f(x —t) pqF(p + ¢)
8 p+c)p+q+b+c)
e P F(t — x) pqF(q + b)
9 (q+b)p+qg+b+0c)

[Tocne atoro B maparpadg 1.2 BBIUHCISAIOTCS HM300paKeHUS] HEKOTOPBIX

WHTETPaJIoB, KOTOPHIE IO CHX MOP HE BCTPEUAIOTCS B TUTEPaATypE.

Ta6muma 1.2.2.0nrcanne HEKOTOPBIX HHTETPAJIOB

t
f e~ Oy (x — s)ds
0

(g+b)(p+q+1+b)

ft) (x>0 t>0) F(p,q)
1 min(x,t) F(p,q)
f e Sf(x—s,t—s)ds ptq+a
0
2 ¢ 1
% f (e7t — e~ (E=Ds)yo(x — s)ds; ¢ # 0 Groprqrn®
0
t q
’ j e~ (bot+a0S)y (x — 5)ds (q +bo)(p + q + ag + by) Uo(p)
0
4 min(x,t) t—s A(QF(p; q)
j J a(t—s—1) f(x —s;1)e" "5 dsdt q(p+q+ay)
0o 0
5 q

Uo(p)




[Tponomxenne Tabnuipt 1.2.2.

6 t 1
f a(t — Dulx, D)d A@U@D
7 min(x,t) t—g F(P: q)
f f e~2(t757D f(x — 5;7)e ™" dsdr (q+a)(p+q+a)
0 0
8 min(x,t) (q + b)F(p)
f (6(t —s) + bh(t —s))e™s f(x — s)ds p+q+b
0
9 - pF(q +b) — (q + b)F(p)
f(c?(t —5) + bh(t —5))e ™S f(x + s)ds p—(q+b)
0
10 t pF(q + b) + (q + b)F(p)
j(é(t—s)+bh(t—s))e‘b5f(|x—s|)ds p+q+b
0
11 t F(q+Db)
J(6(t — 5) + bh(t —s))e P f(s)ds
0
12 t A F b) — b)F
f a(t -1 e f(x+1)dr qg_qz_p < +p3(q(:1_ Z) )
0
13 t A F b b)F
ja@—ﬂf“ﬂm—ﬂwr qf;p(m;iaﬁz))@)
0
14 ‘ _ 2A(q) p?F(q +b)—(q + b)?F(p)
_ bt — .
JO at =) e P"(f(x+1) + f(Ix — 7))ot s T (41 b)?
15 min(x,t) CIF(P; q+ aO)
f e @(=5) . g=@S . f(x —5;t — 5)ds (p+q+a)q+ay)
0
16 q  pUo(g+ap)

t
je—ao(t—s) ceT S - §5(x —s)ug(t —s)ds; x>t
0

q+a ptqta
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[Tponomxenne Tabnuipt 1.2.2.

17 min(x,t) q
J. et yy(x +t—2s)ds 1t a
; pUo(@+a) —(q+anUop)
p? —(q +a1)?
18 minGxt) s Fi(p)F,(q)A(q)
[ [ at-s-0-epe 1+ a+a)
o 0
—5) fo(t)dsdt
19 - p®,(q)
f e P9, (s)ds — (g+b)(p+qg+Db)
0
min(x;t)
— f e PSh(x — s)@,(t — s)ds
0
20 min(x,t) G(p+q+a)F(pq)
f e ¥f(x—s,t—s)g(s)ds ptqta
0

Crnenyer OTMETHTH, uTO 3Aech QyHKIus F(p,q) GyHKIMS C KOMIICKCHBIMU

nepemennbimi [8, 9, 20, 25].

Bropas runaBa jaucceprauuu 1non Ha3zBaHueMm «JluddepenunanbHble
YpaBHEHHUS C  YacTHBIMU  MPOU3BOAHBIMUY»  TOCBSIIEHAa  IPUMEHEHUIO
npeoOpazoBanus Jlamnaca-Kapcona rpu pemennn auddepeHmaibHbIX ypaBHEHUN

C 4aCTHBIMH ITPONU3BOAHBIMH IICPBOTI'O X BTOPOI'O IMopAaKa.

B maparpade 2.1. coOpaHbl OCHOBHBIE TOHSTHS U PE3YJbTaThl IO
mudpepeHInaTbHBIM YPaBHEHUSM C YaCTHBIMU TIPOM3BOIHBIMU IIEPBOTO U BTOPOTO

MOpsIJIKa.

B Tom uumcne, HamomuHaeTcs Kiaccu(UKAIUS YpaBHEHUW C YaCTHBIMH
MMPOM3BOAHBIMM BTOPOTO TOPSiAKA, A TAaKXKE€ HANOMUHAIOTCSA ONPEACIICHUS

ypaBHCHI/Iﬁ SJUIUIITHYCCKUX, FI/IHep6OJ'II/I‘ICCKI/IX n Hapa6O.HI/ILICCKI/IX THIIOB.
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B maparpade 2.2. wmccienmoBaHO ypaBHEHHWE TEpPEHOCA C JIMHEHHBIM
WCTOYHUKOM ¥ HEOJHOPOJHBIMH HA4YaJbHBIMH ¥ TPAHWUYHBIMU YCIOBHSIMHU.
BrImieykazanHas 3ajada periaeTcs ¢ MOMOIIBI0 HHTETPajJbHOTO MpeoOpa3oBaHUs

Jlamutaca-Kapcona.

Kpowme storo, B § 2.2. n3ydeHO ypaBHEHUE BUAA

9%u = 9%u 0%u ou ou
ax2+at2+Zaxat+aa+a5+bu—f(x,t) (1)

C HA4YaJIbHBIMHU YCJIOBUAMU

u(x,0) = up(x)
oo, 0) = () @)
u FpaHI/I‘—IHBIMI/I YCJ_IOBI/IHMI/I
u(0,8) = o (D)
b 0.0 = a0 ()

Otmertum, uto 3amaun (1) —3)mpu a=0, b=1, f(x,t) =+x+t u

IIPY YCIIOBUU
u(x,0) = u(x,0) = uy(0,t) =u(0,t) =0

Oblla McClieoBaHa aMepukanckuM yueHbiM P. C. Jlaxust [25,26] u upaHcKum
yuerbsiM JIx. Cobupu [25, 26] ¢ ucmons3oBanreM mnpeobOpasoBanus Jlammaca AByX
nepeMeHHbIX. B maparpad 2.2. mguccepranuu TpHBEACHO OOIee pelieHue
ypaBHeHUs (1) ¢ HAYAJIBHBIMH M TPAHUYHBIMHU yciaoBUsMHU (2) — (3) mns ar000ro
MOJIOKHUTENIBHOIO  LEJOoro 4uciaa a, b u  mobod  HempepbIBHON u
nuddepenimpyemoit  Gpyukmuu  f(x,t), KOTOpoe  YIOBIETBOPSAET YCIOBHS

npeodpa3oBanum Jlamnaca.

Oomee pemenue ypaBaenuii (1) — (2) — (3) uMeeT caeayromui B

[13, 14]:
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u(x,0)=e \* ¥
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N

12 wl () + +\/(%2)2‘b
2(2) - 2(2) -

a a\?
1 uox<x)—7+ (72) — () = ()
2 / / % -

B maparpade 2.3. Obu10 MpoBeaeHO MCCIeA0BaHNE TeaerpadHOTO

uo(x) —

mudpepeHnanbHOrO ypaBHEHUs. Y paBHEHHE UMEET CIEAYIOIINMA BU:

et pu=224 @)

ot?
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Haiineno oOmiee perieHne ypaBHEHHS MPH BBIMOTHEHUH HAYalbHBIX

YCIOBUM
u(x, 0) = uo(x), ue(x, 0) = uy (x) (5)

Y TPAHUYHBIX YCIOBUU

u(0,8) = ¢1(£), ux(0,) = @, (1) (6)

IIpy a =0, f =0 3amaua (4) — (6) Obula paccMOTpPEHa CO CTOPOHBI
B. A. Iutkuna, A. Il IlpyaaukoBa [5] u B cnywae @ = 0, f = —q(x, t) B cTatbe
M. ®@. A6aynkapumosa [1]. B muccepranuu 3amada (4) — (6) MOJTHOCTBHIO PEIICHBI
TIOCPEICTBOM HMHTErpajibHOr0 mnpeobpasoanus Jlamnaca-Kapcona [10]. ®ynknums
f(t) momKHA yIOBIETBOPATH YCIOBUSAM CYIIIECTBOBaHUS MpeoOpa3oBanus Jlammaca-

Kapcona.

OO6mwmii B penieHus: HadyaabHO-KpaeBoi 3a1aun (4) — (6) uMeeT ey oHii

BHA.

a
u(x, t) =e 2@, (t —x) +

mln(x,t) t—S

a
+ j j §'(t—s—Duy(x —s +1)e 289 dsdr +
o 0

mln(x't) lT—S

a
+a j j S(t—s—1Duy(x —s+1)e 20" dsdr +
o 0

min(x,t)

a
+ f e 2 -u (x +t —25)ds +
0

mln(x,t) t_S

+ j j ez D) h(x —s) f(7)dsdt
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Tperbsi raBa [UCcEpTAlMU  TOCBAIIEHA OMEPANMOHHOMY PEIICHUIO
UHTErpO-Tu(depeHITNANPHBIX yPaBHEHUH C YAaCTHBIMA MPOW3BOAHBIMH. B
naparpade 3.1. u3I0KEHBI OCHOBHBIE IOHATHS HWHTETPO-auddepeHITnaTbHbIX
ypaBHEHUH C YaCTHBIMHU NPOU3BOAHBIMU. OTMEUYEHO, YTO MOAOOHBIC YPaBHEHUS B
BUJIC YPaBHEHUH TEIJIOMPOBOHOCTH C YUETOM TMaMSTH Cpebl HAIILUTA CBOU aHAN3
B ctaThsiXx M. I'yptuna, B. [Tunkuna [15, 16]. Pe3yabTaT, npuBeacHHbIN B riaBe 3,

OXBaThIBAET OOIIMIM Cllydall TAKMX YpaBHEHUIA.

B maparpade 3.2. uccnenoano tenerpadHoe uHTErpo-audpepeHnuansHoe

YpaBHEHUE, pELIEHUE KOTOPOTO B JIUTEPATYPE MOKA HE BCTPEUYAETCS

0u + (2b + 1) + b? 0u + f t 0 ux ) dr + f(t) 7
a 2 u= axz a’( T) axz T f( ( )
0

C Ha4YaJIbHBIMHU YCIIOBUAMHA

u(x,0) = e (x)
e, 0) = () (®)
nu rpaHI/ItIHI)IMI/I YCHOBI/UIMI/I
u(0,8) = ¢1(6)
L, 0.0) = () ®)

O6mee pemenue 3anaun (7) — (9) ms sgpa a(t) = b%t + 2b + 1 umeer

crenyrommii Bug [3 — Al:

mln(x,t) t—S

u(x;t) = j j(6’(t—s—T))uo(x+r—s)dsdr—

0

m‘}(“)tfs/b+ +\/:\ b+ + [b+5 )(t 5=7)

Ug(x + 7 —s)dsdr +
\ b+ 0,25 /
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min(x,t) t—s

jj<b+% b+%>e (N e

Ug(x + 7t —s)dsdr +
2 |b+

B =

min(x,t) ¢—s

f J S(t—s—1t)u(x+17—>5s)dsdt + @,(t —x) +

2

b+ 1 min(x,t) t—s
2 \l (t 5-7T)
\/7 f J u,(x + 7 —s)dsdr —

2

<b+1+ _) min(x,t) t—s
2 \] b+ + (t s—1)
— j J u(x +1v—s)dsdr —
2 ’b+—

mijgx,t) th/ \/:\ b+ b+ (t $=1)
0 0 \ \/; /

min(x,t) t—s
b + + /b + 5 _<b+1+ /,,+1>(t_ D)
j j . > 7 s—T
/b +5

Oobuiee pewienue ypasnuenusn npu X > t umeem 6uo

+

h(x —s) f(r)dsdt +

h(x —s)f(t)dsdt

tt-s

u(x; t) —jj (6'(t—s—1))ug(x + 1t —s)dsdr —

bzf]_S/b—l_ +\/b+\ b++b+ (tsr)
a2 )

ug(x + 7 —5s)dsdr +
b + 0,25
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tt-s 1 1

b+5— [b+

r Z\ —(p+i- /b+1)(t— -7)
+b2ff - 54 e< z 4 STuO(X+T—S)deT+
2 + 0,2
0 0

t
+JJ S(t—s—1t)u(x+1—s)dsdr +
0 0

r b+ (tsr)
fj e u,(x + 7 —s)dsdr —
00

<b+%+/b+—) tt=s
b++ (tsr)
_ jJ e u,(x +1t—s)dsdr —
00

t—s

1 1\ —(b+i- [p+)e-s-0)
f b= [b+3 (v+3-J+3) Ph(x = $) f(D)dsdr +
0

1 4
2 b+z
tt—s
1 1 b+i+ /b+l (t—s—1)
+—” b+ + /b+; i) " h(x - 9)f (0) dsde
2 b+%0 0

Oobuwee pewenue ypasuenus npu X < t umeem 6uo

xt—s

u(x;t)zJJ (6'(t—s—1))ug(x + 1t — s)dsdr —

00

Xt—s 1
b+ +/b+— _@¢+ﬁ¢yp_)
bsz 4 e 2 4 STuO(X-I-T—S)deT-I-
0 0

b+ 0,25
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1 1
~(b+>— /b+— (t-s—7)
e ( 2 4) ug(x + 7 —s)dsdr +

+ff b(t—s—1tu(x+1t—s)dsdt+ o,(t —x) +
00

2

<b+1 b+—) min(x,t) t—s
2 \J b+ - (t s—1)
f J u(x +1t—s)dsdr —
2’

t—s

b+ =+ [b+= )(t S—T)
fe u(x + 1t —s)dsdr —
0

t—s
1 1\ —(b+i- [p+)e-s-0)
f b+ - /b+Z e (v+3-J+3) Ph(x = $) f(D)dsdr +
0
Xt—s

1 1 b /b t—

1ff b+ + /b+Z e <++ +)( St)h(x—s)f(r)dsdr

-0 0

2 |b+

|

/N

oy

+
N —

+

oy

+
\'/

o —_ .

N

Kpowme 3toro, 3ama4a (7) — (9) ans sapa suna a(t) = (1 — bt)e ™t taxxe

ObLIa peleHa, KoTopas HMeeT Cleayromumii Bua [3 — Al:

mln(x,t) t—S

u(x, t) = j j S(t—s—1)u(x —s+1)e P60 dsdr +
min(x,t) t—s

+ f f (8'(t—s5s—1)+2b6(t —s — 1)) up(x — s + 1) e P Ddsdr +
0
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min(x,t) t—s
1 1
~(2- [b+3 |t-s-D)
J J <2 4) e Pty (x — s + 1) dsdt —

0 0

e
mln(x!t) t—S
|

0 0

1 1
(14 p+1)t-s-1)
<2 4) e P yuy(x — s+ 1) dsdr —

b2
S ——
/b+1
b2
1
2 /b+Z

min(x,t) 1;_5/ b 1
>tz 1 <b+ + /1 )(t )
— f f z2_4 +—>e o u (x — s+ 1)e PG+ dsdr +
\Jp3
0 0 b+Z
min(x,t) t— /b 1 \
>tz 1 —<b+1— 1+b>(t—s— )
4 f f 2_4 -5 e 2 N4 Y (x — s+ 1)e "6+ dsdr +
SRRV

+ j j (% - ;> e_<b+%_\/g>(t_s_r) -e7bS - h(x — 5) f(r)dsdr +
o 0

mm(x t) t—s

j j (3ot )e-sn e h(x — §)f(£)dsdT +

o

+e g, (t —x)
Oobuwiee pewienue ypasnuenus npu X > t umeem 6uo

tt—s

u(x, t) = f f S(t—s—1)u(x —s+1)e 6+ dsdr +

t—s

t
+jf (8'(t—s—1)+2b5(t —s — 1)) upg(x — s + 1) e PC+dsdr +
00
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tt-s
b? —(1— /b+1)(t— —7)
+—ff e \Z 7T gobt Ly (x — s + 1) dsdt —
’ 1
2 b+ZO 0
t-s

t
(t 5—T) bt
e e Pt ug(x — s+ 1) dsdrt —
00

N
o
+
—_
+
N =
®
/-~
ey}
+
N =
+
ﬁ!
+
ey}
N———
Vo)
o~
(95}
ﬁ
p—
g
=
N\
=
I
75}
+
@]
—
®
[wy)
)
(%5}
+
I
N/
Q
75
QU
ﬁ
+

2b+1 1 —<b+1— /1+b>(t—s— )
——="3]¢ 2 N4 ' u (x — s + 1)e PG+ gsdr +

O\ e
— | e <+2 +4)( ’ T)-e‘bs-h(x—s)f(r)dsdr+

t—s

2b+%+1t
+ [
00

B maparpade 3.3., rmaBel 3 wucciegoBaHO MHTErpo-auddepeHnanibHoe

T A
e ( 2t +4)“ Y embs h(x — 5)f(D)dsdr

YPaBHCHUC C YaCTHBIMH IIPOU3BOAHBIMH, KOTOPBIC MOXHO CBCCTH K BOJHOBOMY

YPaBHEHHUIO.

[TogoGHoE HAay4YHOE COOOIIEHHE BIEPBHIE PACCMOTPEHO SMOHCKUM

MaremMaTukoM M. Oyuura Ui ypaBHEHUS BUIA

u(x,t) = f(x) + f a(t — ’L’)M (10)

0

0x?
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SInpo ABISETCS CHHTYJISIPHBIM, M €ro 001as ¢oopMa BBITJISIIUT CIIETYIOIIUM

oOpazom:

a(t) = ﬁt“_l (11)

rne, ['(a) —sro pynkius Diinepa 2 pogau « € [1; 2].

[IpuBenemM  MmOCTaHOBKY  3amauu:  Hath  QyHKIuio U (x,t),

yIOBIIETBOPSIONLYIO ypaBHeHUIO (10) ¢ HAYaIBbHBIM YCIOBUEM

u(x,0) = f(x) (12)

U I'paHUYHBIMHU YCJIOBUAMU

{u(O, t) =@ (t) (13)

uy(0,t) = c(t)

3anaua (10)-(13) 6bua uccnenosana M. ®yuura s supa (11) u aBTopoM

JMCCepTaLUM JIJIs1 PETYJIIPHOTO s/ipa BUaA

a(t) =te™,b >0 (14)

Snpo (14) umeer nBa cyliecTBEHHBIX TpeumyiecTsa nepex siapom (11). Bo-
NEPBBIX, I TAKOTO sAapa YAOOHO peajan30BaTh OMNEPANMOHHOE HCUUCICHHE
(mpeobpazoBanue Jlarumaca-Kapcona). Bo BTopeiXx, o005actb mOpUMEHEHHS

PETYIISIPHOTO siApa TOpas3fo WKPE, YEM Y CUHTYJISIPHOTO siApa.

[TpuBenem obmuit Bun pemenus 3aaauu (10)-(13) nns siapa (14)

mln(x,t) t—S

u(x, t) = f f5’(t—s—T)f(x—s+r)e'b(s+f)dsdr+
o 0

mln(x’t) t—S

+2b f f S(t—s—1)f(x —s+1)e 6D dsdr +
o 0
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min(x,t) t—s

+b? f f h(t—s—1)f(x —s+1)e 6D dsdr +
o 0

+e Pt — x);

JIis TOsSICHEHUsI OCHOBHBIX IIIAaroB J0Ka3aTelbCcTBa (HOPMYJIBI PEIICHUS

3a/1a41 PUBEAECH KOHKPETHBIM PUMED ISl YPABHEHHUS:

0%u(x,
0Tu(x1) o

t
) =b t—1)e b0
u(x, t) x+J( T)e 92
0
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3akJIroueHue

1. OcHoBHbBIE HAYYHbIE Pe3YJbTAThI JUCCEPTAIMOHHON PadoThHI

B nmuccepranmmonHoil pabore OBUIM TMONYYEHBI CIEIYIOIIHNE OCHOBHBIC
PE3YIIbTATHI:

1. C momompro  mpeobpazoBanus Jlammaca-Kapcona ompeneneHs
n300paxkeHuss (QyHKIUNA W MHTETPAJIOB, UMEIOIIHE IIMPOKOE MPAKTHIECKOE
npumenenue [9-A], [10-A];

2. Ompeneneno oOmiee pemenue TenerpadHoro auddepeHnnaTLHOTO
ypaBHEHHUs C HayaJbHBIMU M FPAHMYHBIME ycloBusimu [2-A], [5-Al;

3. Ompeneneno oO1ee pelieHue TenerpadHOro HUHTETpO-
nudepeHnanbHOT0 YpaBHEHUs JUIsl siipa JiMHeWHou ¢yHkuuu (rpaduk -
npsiMasi JIMHKS ) U HEIMHEWHON PyHKIUU (TpaduK - KpUBas JIMHUA) C 3aJaHHBIMU
HAYaJIbHBIMH U TPAaHUYHBIMU yciaoBusmu [3-A], [6-A];

4. OmnpeneneHo oOmiee penieHue JUHEHWHBIX IuddepeHInanbHbIX
YpaBHEHUN C YaCTHBIMU NPOW3BOJHBIMU TIEPBOTO M BTOPOTO MOPSAKA U
3aJJaHHBIMHA Ha4daJbHBIMH W TPAHWYHBIMU YCIOBHSIMH WM PEIICHWE HHTETPO-
nudpepeHnanbHOTO YpaBHEHUSI, KOTOPBIA MOXKET OBITh IPUBEICH K BOJIHOBOMY
ypaBuenwuio [1-A], [2-A], [4-A];

5. Tabmuma 1.2.2, HACKOJIBKO MHE M3BECTHA, BCTPEUAETCS BIEPBHIE U
MOXXET OBITh IIUPOKO WCIOIB30BaH JUIsi pemnieHuss auddepeHmaibHbIX
ypaBHEHUH,  WHTErpo-AuddepeHInaIbHbIX  YpaBHEHUH C  YaCTHBIMU
POM3BOIHBIMU U T. 1. [7-A], [8-A], [10-A];

2. Pexomenpanum mo MNPaAKTHIC€CKOMY UCII0Jb30BAHUI0O PE3YJIbBTATOB

1) Tlomy4yeHHBIC B AMCCEPTAIMOHHOW PabOTe HAyYHBIC PE3YJIbTAThl, B TOM YHCJIC

JOKa3aHHbIC (1)OpMYJ'H:I H 3aBUCHUMOCTH, MOI'YyT OBITH MCITOJIb30BAHBI IIpu

pelIeHuN HavallbHO-KpaeBbIX 3a7ad [ AuddepeHuranbHbIX YpaBHEHUN B

YaCTHBIX ITPOU3BOJHBIX]

2) ®DopMysbl U BEIYMCIUTEIbHBIC PE3Y/IbTATHI, IPEICTABICHHBIC B BU/IE TAOIUIIBI

1.2.1 u tabmunpsl 1.2.2, peKkOMeHIyeTCs MPUMEHSTH JJIs aHalii3a MOBEICHUS
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3)

4)

penieHuit nHTerpo-audhepeHIuaTbHBIX YPAaBHEHNUN B YACTHBIX TIPOU3BOIHBIX U
OIICHKH MX KaYECTBEHHBIX XapaKTEPUCTUK;

[IpenioxxeHHbIE METOJbI M  IOJYyYCHHBIE PE3YyJIbTaTbl MOTYT  OBIThH
UCIIOJB30BaHbl MpU pa3padOTKEe MaTeMaTUYECKUX MOJENEeH pa3IMuHbIX
MIPUPOJIHBIX M TEXHUYECKUX MPOIIECCOB, OMUCHIBAEMBIX TU(hepeHIInaTbHbIMUA
U UHTETpo-auddhepeHInaAIbHBIMU YPABHECHUSIMU;

PesynbpTaThl muccepTarinoHHON pabOThl MOTYT OBITh MCTIOJIB30BAHBI B y4eOHOM
IpoIiecce, B TOM YHClie TIPH MpenogaBaHuy JUCHUIUIMH «JnuddepeHnmanpabie
ypaBHEHUSI B YaCTHBIX TPOU3BOIHBEIX», «MHTETpo-muddepeHnaipape
YpaBHEHUS», a TAKKE CIEIHATbHBIX KypPCOB JJIsl CTYJEHTOB MaTeMaTHYECKHUX
CIEIUAIBHOCTE M B HAyYHO-HCCIIENIOBATEIbCKOW paboTe CTYACHTOB H
COMCKAaTEeH.

CIIMCOK PABOT, OITYBJIMKOBAHHBIX ABTOPOM 110 TEME

JNCCEPTALIMMA

A) B xypnanax, 3aperucrpupoBaHHbix B peectpe BAK npu Ilpe3upente

Pecnyoimku Tagxukucran u PUHLL:

[1-A]. 3yndonor L. M. IIpumenenune npeoOpazoBanus Jlamnaca-Kapcona x

PELICHUIO HA4YalbHO-KPAeBOW 3amaud JUIs HMHTErpo-auddepeHInaIbHbIX
ypasuenwii [Tekct] /3yndonos I1. // Joxmagst HAH Tamxkukucrana, Tom. 64,
Ne 3-4, 135-141 c.

[2-A]. 3yndonor III. M. Penienne HadalbHO-KpaeBOW 3aJa4yul I TelerpapHoro

ypaBuenwus. [Tekct] / 3yndonos III. / Hokmanet HAH Tamxkukuctana, Towm.
66, Ne 1-2, 28-32 c.

[3-A]. 3yndonos 1. M. Pemienne unTerpo-auddepeHnuaibHoro reierpadHoro

ypaBHEHHUSI METOAOM IpeoOpasoBanust Jlamtaca-Kapcona [Tekct| / M. W.
Wnosnos, 111. 3yndonos //13sectust HAH Tamkukucrana, Nel (190), 2023 r,
c. 7-14
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[4-A]. 3yndonor III. M. Hauaneno- KpaeBast 3amava st ypaBHEHUsSI B 9aCTHBIX
IpOM3BOAHBIX 2-T0 mopsaka. [Tekct] / M. U. Unonos, 1. M. 3yndonos //
Hoxmanet HAHT, T. 66, Ne 3-4, 127-135 c.

b) B apyrux uzpanusix

[5-A]. 3yndonos. 1. M. Pemenune HavanbHO-KpacBOW 3aJ1aduu ISl TeIerpadHOTO
ypaBHeHUsl. Marepuanabl  MEXAYHApOJIHONW  HAaydyHOM  KOH(]epeHUuH,
“KOMILIEKCHBIN aHAJIM3 U €0 IPHJIOKEHHS, MOCBAILIEHHOH “‘/IBaqaTUIETHIO
U3YYEHUS U Pa3BUTUS €CTECTBEHHBIX, TOYHBIX M MaT€MAaTHYECKHX HayK B
chpepe Hayku U oOpa3oBaHus”, 75-71eTHIO 3aCIyKEHHOro pabOTHHUKA
Tamxukucrana, uin.xkopp. HAHT, nokropa Qusnko-mareMaTHuecKUX Hayk,
npodeccopa U.K.Kypbonosa u 70-eturo 1oKTOpa (PU3HMKO-MaTeMaTHICCKUX

Hayk, npodeccopa Ix.C.Cadaposa, (r.boxtap, 19 nosb6ups 2022 1.), 63-65 c.

[6-A]. 3yadonor II. M. HUuterpo-auddepeHnmanbHoe ypaBHeHHE Tenerpada.
Matepuasibl MEeXAYHapOJHONM HAay4YHOM KOH(EpeHLUHH, MOCBALEHHON 70-
netuto akagemuka HAHT Illa6o3oBa Mupranna [11a6o3oBuua, (TamKkukucTas.

Hyuran6e, 24-25 urons 2022 r.), 234-237 ¢

[7-A]. 3yadonor II. M. IIpumenenue npeobpazoBanus Jlammaca-Kapcona k
PELICHHI0 HauyajdbHO-KpAaeBOM 3ajaud Uil HMHTErpo-auddepeHInaIbHbIX
YPaBHEHHM. Marepuanbl MEXIyHAPOAHOW HAydyHOM KOH(pepeHIuH,
nocesieHHo 70-neturo co aHA poxaeHusi akaaemuka HAHT, mokropa
bu3MKo-MaTeMaTHUYECKUX HayK, mpodeccopa boiimaroBa Kamomunauna

XampoeBuya., (Tamkukucran. [lymanoe, 25-26 nexadbps 2020 r.).

[8-A]. Unonor M. U. , Byndonos 1. M. OO0 oxHO# HavaIbHO-KpaeBOM 3a1a4e s
HEOJHOPOJIHOTO  MHTETPO-Tu(PEepeHINAIBHOTO  yPAaBHEHHsS] B YaCTHBIX
MPOU3BOAHBIX. Matepuanbl MEXIyHApOJIHON HAydyHOW KOH(pepeHIuu,
MOCBSIIEHHOM 80-TIETHIO CO JHS POKACHUS TOKTOpa PU3HKO-MaTeMaTHYECKUX

Hayk, npodeccopa Temypa Cobupona, (Tamxukucran. [lyman6e, 25-26 utons

2021r.)
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[9-A]. Unonos.M. U, 3yndonos I1I. M. HauaneHo- KpaeBast 3anaua 1i1st ypaBHEHHUS

B YAaCTHBIX MNPOU3BOAHBIX 2-TO MOpsAAKa. Marepuanbl MeXIyHapOIHOU

Hay4YHOUW KoH(epeHun, mocBsameHHon 70-meturo npodeccopa JxaHTHOEKOB

I'ynxomxa, (Tamxukucran. lyman6e, 30-31 suBaps 2020 1.)

[10-A]. 3yndonos.lI. M., Unonos.M. 1. [IBymepHoe npeodpasoBanus Jlammaca-

Kapcona u ero punoxenue. Marepuansl MeEXIYHApOJHONW Hay4yHOU

KOH(EpEeHIIUU, MOCBALIEHHONW 70-JIeTHI0 JOKTOpa (U3UKO-MaTEMaTHUYECKUX

Hayk, npodeccopa Tyxnuera Kamapuauna, Xymkana-2024, ¢.249-251.

[1].

2].
13].

[4].

[5].

[6].

[7].

I8].

[9].

Cnucok aureparypsl

AOnynkapumoB M. @. O pa3pemuMocTH OJHOW 3a7a4d T'PAHUYHOTO
yhOpaBieHUs Uil TelerpaHoro  ypaBHEHUS C  [EPEMEHHBIM
koadduienTom u3 kinacca L,. Martepuaibl MEXIyHApOIHOW HAy4YHOU
KoH(pepeHIu, nocpsmieHnon 70-netuto akaaemuka HAH Tamkukrucrana
[ITa6o3zoBa Mupranma Illa6o3zoBuua, (Tamkukucran. lymante, 24-25
utons 2022 1.), ¢ 191-192.
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AHHOTATCHUAN

aucceprarcusau Cupauk3ona llaxpuép Myno3syiadon xap mas3yu “TaTouku xucodou
onepaTcuoHi aap xaaam 0an3e cuHdxou myoauaaxou nuddepencuanii Ba HUHTErpo-
nuddepencuanii 60 xocunaxomn xycycii” 6apou napédrTu 1apayam HIMHH JOKTOPH
¢ancada (PhD), nokrop a3 pyu nxrucocu 6D060100-maTemaruxa (6D060103-
Myonunaxoun nuddepencuanii, cHCTEMaX0H TMHAMHUKI Ba HIOPAKYHUH ONTHMAJI)

KamunBoxkaxo: Myommiaxoun nuddepencuanii 00 XOCHIAXOM XYCYCH, MYOIU-Taxou
uHTerpo-mTuddepeHcuanii 60 Xocunaxom Xxycycid, Tadmwinoru wunterpanuu Jlarmac-Kapcon,
Myonwiau Tenerpad, myoaunan Oyqura.

Maxkcaau kop. Makcanu kopu Ma3Kyp 0a Jact napoBapJaHy TAaCBUPHU OIIKOPU XaJUTH Oab3e
cuHpXxou Myonuinaxou auddepeHcuamii 00 XOCHIAXOHM XYCyCd Ba MYOJWIAXOH HWHTETPO-
muddepercuanii 60 xocunaxon xycyci 0a Bocutam Tabmuiorn mHTerpanuu Jlammac-Kapcon
meboman. Japédt Hamymanu TacBupH (YHKCUSXO Ba MHTETpAIIX0e, KU Jap pucoiia bapou édranu
XaJUTH Machaiaxou HOTHION Ba KaHOPH ucTrdoaa Oyp/a nryaaan, Makcaau JUrapu Kop Maxcyo
MeTlIaBaH/I.

Yeyaxou TaaKHKOT. Jlap Kopw AMCCEPTATCHOHA a3 METOAXOHM MYOCHPH TaXJIWIH
(GyHKCHOHANA, Ha3apusid MYOJIWIAXOUW HHTErpo-auddepeHcuania 00 XOCHIAXOM XYCych Ba
XUCOOKYHHXOH OIepaTcuoHit 6apou ¢pyHkcusxou oucéprarupédbanaa uctudoaa Oypaa nryaaact.

HaBronuu wjiMuu TaXKMKOT. Macbhanaxon 3eprH 00 yCyJIXOH HaB XaJ KapAa IIyIaaH:

1. ba Bocurtam Tabmunotu Jlamnac-Kapcon tacBupu (yHKCHUSIXO Ba MHTErpaixoe, KU Jap
pucoiia TaTOMKH Baceh JIOpaHI, édra nryaaact.

2. Xauam yMyMHH MyoJuiian tuddepencuanuu tenerpad 60 mapTxou nOTUI0N Ba KAHOPHH
JoJialry1a MyaiisiH Kap/ia 1y/jiaacr.

3. Xaum yMyMUH MYOJWiIau MHTerpo-auddepeHcuanuu tenerpad 6apou sapou xaTTid Ba
FalpuXxaTTil Jap aJoXuagara Xucoo Kapja 1ryaaact.

4. Myonunau uHTerpo-guddepeHcuannu Oydnrta TaAKUK Kapa IIylaacT, Ku 0a cudaTu
X0JIATXOU XyCYCH MyOJAHIIaX0H TapMUTy3apOHiA Ba MaBupo Japbap Merupaj.

Ap3uImM Ha3apusBH Ba aMaJMM TAaXKHMKOT. TaxXKUKOTH NEIIHUXOJIIYAA XapaKTepu
HazapusaBil nopaa. Hatuuaxom wunmum OajnactoBappamiyna Oapou uHKuIIOGH MuUHOabIau
TaOAMIOTXOM WHTErpalii Ba Mmyoauiaxou auddepeHcuanii Ba uHTErpo-muddepeHcuanii 00
XOCHUJIaX0M XYCYCHl 3aMHMHau Xejie 009bTHMOJ] MeOomana. MaBoau auccepTaTcusu Ma3Kyppo
XaHTOMH XOHJAHM KYpPCXOM Maxcyc Oapou [OHMIIYYEHU KypcXou OO0Joil, MarucTpxo Ba
JOKTOPAHTXOM MakTaOXOoW OJil, KM a3 pyM MXTUCOCH MaTeMaTHKa, MaTeMaThKau aMajil Ba
MeXaHUKa TaxCUJ MEHaMOSH]I, ucTH(oaa OyplaH MyMKHH acT.
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AHHOTAIUSA
aucceprammu Cuanuxsona axpuép Myanosyiagon Ha Temy «IIpumeHnenune
ONepPalMOHHOr0 HCYMCIIEHNS /ISl pellleHUsl HEKOTOPBIX KJIaccoB AupdepeHIHATBHBIX U
UHTerpo-1udepeHUATbHBIX YPABHEHUH € YACTHHIMH MPOU3BOAHBIMIY,
NpeICTABJIEHHON HA COMCKAHME YUeHO cTenenn 1okTopa) ¢puiaocodpuu (PhD mo
cnenuaiabHocTn 6D060100-maTemaruka (6D060103-/IudpepeHnuanbHbie ypaBHeHHS,
JAMHAMHUYECKHE CHCTEMbI H ONITHMAJIbHOE YIIPABJIEHHE)

KiaroueBble cioBa: quddepeHIranbHble YpaBHEHUS C YacTHBIMM IIPOU3BOJHBIMH,
UHTETpO-Tu(PepeHINaIbHbIe YPaBHEHUS C YaCTHBIMH  TPOU3BOAHBIMH, HHTETPaJIbHOE
npeoOpaszoBanue Jlannaca-Kapcona, ypaBHenue tenerpada, ypapaenne Oyuura.

Heab pa6orsl. Llenbio paboThl sSBISETCS MOJMyYE€HUE SIBHOTO MPECTABICHUS PELICHHMA
HEKOTOPBHIX KJIAacCOB AM(QPepeHIHanbHbIX U HHTErpo-auddepeHInanbHbIX  ypaBHEHUH C
YaCTHBIMH MPOU3BOJIHBIMHU C TTIOMOIIBIO HHTETpaIbHOTO TIpeoOpa3zoBanus Jlamnaca-Kapcona.

Brruncnenuns I/I306pa)KCHI/I$I JJIA (bYHKIlI/II/I W HUHTCTpPAJIOB, KOTOPBLIC HCIOJB3YHOTCSI B
AUCCEpTallur JId HAXOXICHHA pemeHHﬁ Ha4YaJIbHO-KpAacCBbIX 3a/a4d, SABJIACTCSA [[pyroﬁ I CJIBIO
paboThL.

Metoabl ucciiegopanus. B pabore ucnonb3yroTcsi COBpEMEHHbIE METOIbI () YHKIIMOHAJILHOTO
aHalM3a, TEOPHH HMHTETPo-AudepeHInanbHbIX ypaBHEHHHA C YacCTHBIMU IIPOHU3BOIHBIMU,
OTIEPALIMOHHOTO UCYHUCIICHUS ISl PYHKIMI MHOTHX MTEPEMEHHBIX.

Hayuynas nHoBu3Ha pa6ortbl: Crenyionme HOBBIE 3aJaud PEIICHBI C MOMOIIBI0O HOBBIX
METO/IOB:

1. C nomompto npeoOpaszoBanus Jlamnaca—Kapcona Haiinensl n3oOpaxeHuss QyHKIMHA U
MHTETPAJIOB, IMEIOUINX B paboTe MIMPOKOE IIPUMEHEHHE.

2. Haiineno obmee pemenne auddepeHnnaibHOT0 ypaBHeHUs Tenerpada ¢ HadalbHBIMHA H
KpacBbIMU YCIIOBUSAMU.

3. Haiineno oOmee pemienne WHTErpo-AuQQepeHInaIbHOTO ypaBHEHHUS —Tenerpada
OTJEJIBHO IS JINHEHHOTO U HEIMHEHHOTO sIpa.

4. WccnenoBaHo MHTErpo-auddepeHuaibHoe ypaBHeHHe DyuuTa, KOTOPOE COAEPKUT B
ce0s, B KauecTBe YaCTHBIX CIy4aeB YpPAaBHEHMs TEIUIONPOBOAHOCTH U BOJIHOBOTO
yYpaBHEHHMS.

Teopernueckass 1 NpaKTHYeCKas HEHHOCTHh padorTwl. VccnenoBanus, comepxKaiiuecs B
JMCCepTallui, HOCAT TeopeTHueckuil xapakrtep.  [lomyueHHbIE pe3ynbTaThl MOTYT OBITh
UCTOJIb30BaHbl JUIsL JajbHEUIIEro pa3BUTHS Teopuu JudQepeHaIbHbIX W HHTErpo-
muddepeHIIMaTbHBIX YPAaBHEHUM € YaCTHBIMU IPOU3BOJHBIMU M MPUMEHEHUS ONEPALIMOHHOTO
VCYUCIICHUS I TAKUX YPABHEHUM.

MaTCpI/IaJ'ILI HaHHOﬁ Auccepranyuu MOoryT OBITh UCIIOJIb30BaHbI AJId 9TCHUS CIICIUAJIBHBIX KYPCOB
IJi1 CTYACHTOB, MaruCtpoB W JOKTOPAHTOB BBICIHIUX y’—Ie6HBIX SaBelleHI/IfI, o6yqa}onmxcsf 1o
CIICHUAJIIBHOCTH «MaTE€MaTUuKa», «KIPUKJIaaHasd MaTCMaTHKa» U «MEXaHUKa».
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Abstract
of Sidigzoda Shakhriyor Mulozulfon thesis on the topic "*Application of operational
calculus for solving some classes of differential and integro-differential equations with
partial derivatives', submitted for the degree of Doctor of Philosophy (PhD) in the
specialty 6D060100-mathematics (6D060103-Differential equations, dynamic systems and
optimal governance)

Key words: differential equations with partial derivations, integro-differential equations
with partial derivations, Laplace-Carson integral transformation, telegraph equation, Fuchita
equation.

The aim of the work. The aim of the work is to obtain an explicit representation of
solutions of some classes of differential and integro-differential equations with partial derivatives
using the Laplace-Carson integral transformation.

Calculation of the image for the function and integrals that are used in the dissertation to find
solutions to initial-boundary value tasks is another goal of the work.

Research methods. The work is used modern methods of functional analysis, the theory
of integro-differential equations with partial derivatives, operational calculus for functions of
several variables.

Scientific novelty of the work: The following new problems are solved using new
methods:

1. Using the Laplace-Carson transform, images of functions and integrals have been found, that
are widely used in the work.

2. A general solution to the telegraph differential equation with initial and boundary conditions is
found.

3. A general solution to the telegraph integro-differential equation is found separately for the linear
and nonlinear nucleus.

4. The Fuchita integro-differential equation has been investigated, which contains the heat
equation and the wave equation as special cases.

Theoretical and practical value of the work. The research contained in the thesis is of a
theoretical nature. The results obtained can be used for further development of the theory of
differential and integro-differential equations with partial derivatives and the application of
operational calculus for such equations.

The materials of this dissertation can be used for giving special courses for students, masters and
doctoral students of higher educational institutions studying in the specialty of "mathematics”,
"applied mathematics™ and “mechanics”.
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