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Kupum
V36exucron Pecry6mukacunnnr oupunun [pesunentn U.A Kapumos
Omuit MaxmucHudr XIV  ceccusicuia cy3iiaraH  HYTKUJa KajapJiap

TalEpIIAIIHAHT aXaMUSTHTa W30X 0epub ITyHIai JeraH d/Iu:

“bu3 onaumusra Kaujgaid Basuda KyHMailMK, KaHAaldl MyaMMOHU
SUMII 3apyPUATH TYFUIIMACHH, Tall OXUp OKuOat, 6apubup Kaapiaapra 6opud
KajanaBepaan”’. MyOonaracu3 alTUIl MyMKUHKH, OM3HUHT KeJlaKaruMus,
MaMJIaKaTUMH3 Kajakard, YpHUMHU3Ta KUM Keluiiura €Kkd OOolIKavyapok

KO aifTranna, Kanaa kajapiaap Tauépiammummusra OOFIuK.

IOkopu manakanu negaror kajapiap Tak€piail Ba KalTa Tak€pialira
anoxuja 3pTHOO0p Oepuin no3um. Kagpnap taii€pnamHuHr cudatu, SpKUH
(GUKpIOBYM MIAXC - PYKOPOHU KaMOJ TONTUPHIITa, dpTara CHH( XoHaJIap Ba

ayMTOpHsIapAa KUMJIap Japc Ba caboK Oepummra GOFIUK..

Japxakukat, 0apkaMoJ WHCOH IIAXCHHUHT MIAK/UTAHUIIN OEBOCHTA
y3JyKCU3 TabauM kapa¢Huaa amanra omanu. llynaail sxaH, xap »abxana
myBadpakugaTra OpUIIHIL, SKyMJaZaH OKOPH  Majlakalld  Kajpiap
Taiiépnamga MMt JaCTypHUHT YPHU Ba aXaMUSITH OEKUECAUP.

IOkopunarn dbukpnapra  pTHOOpP ~ KapartaauraH — Oyicak,
MaMJIAKATUMHU3HUHT PHUBOJKJIAHTaH JIAaBJaTiap KaTOpuAaH Y3 YPHUHU
Arajulalliira >pUIIUIIHUHT aCOCHM OMWIIApUAaH OMpH IOKOPU Maslakajiud
KaapJiap Tanépnamaup.

1997 iiun 29 asrycr Y36exucton Pecny6mmkacu Onmit Maskicuna
«Tabmum Tyrpucupa» T KOHYHHUHI Ba «Kanmpnap Taii€prmam Mwuunii
JACTYPU»HUHT KaOyJl KWIMHUIIM MYKajaJnac 3aMUHHMH3Aa SaéTraH Xap
OMp MHCOH Ba YHUHT 0axTy-caoaatd, pap3aHanHu Gazny-KaMOJIMHHU KYpPHIL

YUyH YyIKaH HUMKOHHUSTIAp spaTHIlra acoc Oynau. Mammakatumuzia

11.A. Karimov. Biz 0’z kelajagimizni 0’z qo’limiz bilan quramiz. Toshkent.”Q’zbekiston”. 1999-yil. 381-bet.
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TQBIAM TU3UMHATH OJMO Oopwuia€TraH WCIOXOTIAPHUHT Ma3MyHH Ba
amaJra OIIMPHUII MYAAAT/Iapy Y10y KOHYH/1a ¥3 aKCUHH TOITaH.

«Kagpnmap Taiiépnamn Mwumii  1acTypu»ia TabKUJAHTAaHUICK,
«Kangpnap tai€pnam TU3MMU Ba Ma3MyHHHM MaMJIAKATHUHT MOKTUMOMU Ba
UKTUCOJUN TapaKKUETH UCTUKOOJIAPUAAH, KaMUT dXTUEXKIapuaH, daH,
MaJaHUsT, TEXHUKA Ba TEXHOJOTUSHUHI 3aMOHAaBUHM IOTYKJIapUAaH Keiauo
YMKKaH XOJJa Kaurta Kypuil Jsosum». “‘Kampnap rtanépnam Munnui
JACTypW™ HUHT Xa€Tra TaTOMK STWIMIIHN Ty()ailiind y3:1yKCu3 TabIuM TH3UMU
MyHTa3aM SIHTUJIaHUO Ba TaKOMWUIAIIKMO, TabJIMM MyaccacajJapuHUHT
3aMOHaBUIl MOJJMI-TEXHUK Ba YKyB 0a3acMHM IIaK/UIAHTHPUIL Ba
MycTaxKamilall, TabIUM-TapOus >Kapa€HUTa SHTU CTaHJIapTiap, WIFOP
MeJaroruk Ba axOOpOT TEXHOJOTUSUIAPUHM KOPHUM 3THUIN Oopacuaa KEHT
KyJIaMJIM UIJIap amaira OIupuiaéTup.

Kagpnap Taii€pnam Munnuii nactypuga oM TabIUMHUHI aCOCHUM
Makcaau, 0030p MKTHUCOAUETH IIApOUTHAA MYCTaKWiI HIUIaIra KoJup,
pakoOaTbapo1ll, I0OKOpU Majakajld MyTaxaccuciap Taléprarniian ubopar.
by wMakcaara ospummin  y4yH, WIyHUHrAek PecnyOnukamMu3 OupuHYH
[Ipe3uaeHTn aifTraHu Kabu «MaMJIaKaTUMU3HUHT OON MIIMHUH - TEXHHKaBHUI
CAIOXUSATUAAH KeHT (oiiaJaHran XoJijga, IOKCaK TeXHoJorus Ba (ad
IOTYKJIApUra acoCJIaHTaH MIUIa0 YHUKApHII COXajllapu - aBTOMOOMIICO3JIUK,
CaMOJIETCO3NIUK, MHUKPOOHMOJIOTHSA, JJICKTPOTEXHHMKAa Ba  DJIEKTPOHHUKA
CaHOATJapUHU, TEJICKOMMYHHUKAIMS Ba 3aMOHABH axXxOOpOT TEXHOJOTHUs
BOCUTAJIADUHU T€3 CyphaTiapja PUBOXKIAHTUPHUID) YUyH caboOK onaéTra
xap Oup mIaxc y3u ypraHraH TabIuM Ma3MyHUHU YyKYyp aHTJalld, Kaepja
Ba KaHJal TaTOWMK KWJIWIIHUA OWIuIM, XaéTaa sca Y3u amMaauérra TaTOMK
KHWJa OJIMIIHN KEepak.

bupunun  Ilpesumentumns  Hcmom  Kapumos “V36eKUCTOH
MYCTaKWJUIUKKA JPUIIUII OCTOHAcuja’ KuTobsiapuaa ymoy QukpiaapHu

KenTupud yrrannap: “OnuMmiapuMu3 aHbaHaBUW HyHanmunuiap Ousan Ooup



KaTropJa CYHITH AaBpja pajualus Ba TeJMOMAaTepUANIITYHOCINUTH, (pU3NKa
Ba KBAHT DJJICKTPOHUKACH, JIa3€p TEXHHUKACH, HYpPJAHUII KacaJJIUIHUra
NYJIMKKaHIApHU JaBOJIAlla KyJUIAaHWIAIUraH JOpU-TapMOHIIAPHU SApaTULL,
WHUIOOTJIAPHUHT  3WI3UJIA0apIONUINTH, YCUMIMK MOJJAIapu KUMECU
coxayiapy Ba OOIlIKa coxajap/a KaTra o0py KO30HIuiap.

OnuMiapuMu3 WXKOJKOPJIMK OWJIaH, aHHUK MAakcaJHu Ky3/1al
UIUTAETTaHIMKIapUra ouJi OOIIKAa MHCOJUIAPHU XaM auTHO YTHII MYMKWH
oynyp »am, ambarra. AMMO OYI'yHTM peal BOKEIUK XOTHUpKaM OYiauo
KOJMII Y4yH acoc OepMmaiau. Xyui, OyryH Ou3 wiM-(QaHaaH HUMalapHU
KyTSANIMHU3, OW3HUHT (PUKPUMH3YA, YHUHT Kyd-FallpaTjiapuHu Kalcu
HyHanuiiap/a xamiai kepak oyiaau?

Pyiiupoct aiitaguran 0yncak, PecnyOnukanuHr gpyHaamenTtan ¢anu
Xanu (haH-TEXHUKA TapaKKUETUHUHT KyApaT/d JBUTATENUIa aljaHUIInra
aH4a 0op, Oy ¢aH unuiad YMKapuila UHKWIOOUH Y3rapuiuiap scaiiural
€YMMJIapHU aMaira omuprand WykK. LllyHn Tabkuamanmn XKOW3KH, KOPHM
TWITaH €YUMJIAPHUHT SPMH KYJJIJaHMaJlap Ba TaBCUsUIapHU, (pakaT yuyjaH
OMp KMCMH 3Ca IHTY TEXHOJOTUSJIAPHU TALUKHWII KWJIA U,

PuBoxyiaHraH MamIakaTJIapHUHT Taxpubacu (paH ydyH Xed HapCcaHU
assMa€TraH MamJakaT TyJia0-saiHaETraHIuriHy Ba OyHJal JaBiaT xamma
AXIIM HapcaJlapHU — OJAMJIAPHUHI KyY-FallpaTiapuHU XaM, MOJIUi-
TEXHUKAa PECYPCIApUHM  XaM  y3ujAa  KaMJIACTTaHJIUIMHU  SKKOJ
KYpCaTMOK/A.

danHu Majakanu Kajapjap OWiaH TabMUHJAII, XOAUMIIAPHUHT
npodeccuoHan  OWJIMMIOHJIUTH  JapaKacUHU  OLUUPHUIL,  YJIApPHUHT
KOOMIMSATIApUHU pYEOra 4YMKapuil y4yH Oapya MIAPOUTIAPHHU SPATHIL
WJIMHM Kapa€HHU KaJaJUTAIITUPULLIHUHT aCOCUM OMUIUIUD.

Sna myHun XaMm aWTUIn Kepakku, paH coxacuaa pecmyOiauka Xo3up
V3UHU ¥3W TabMHUHJIAA onMaiian Ba OyHIail OYIMIIM MyMKHH XaMm 3Mac.

dakar OOIIKa MHUHTAKaJapHUHT, OOINKAa MaMJIaKaTJIApPHUHT OJIMMIIApH



Owan y3apo Had KEeNTUpaaWraH XWJIMa-XWi ajoKajaap XO3Wpru Tajadiap
napaxkacuia OymuIra IMKOH Oepaju.

daH coxacuaaru KaJpJIapHU >KaJall KYyNaWTUPHUII Ba EIIapTUPUIL
yayH, Y36CKHCTOH HHTEICKTyal HMMKOHHATIAPHHU KECKUH apaana
OLIMPHUII YYyH pecnyOiauka pax0apusith Xo3up 3apyp MalJariapHu,
KyMIIaJlaH, BaJioTa MaOJlaFIapuHU  @XpaTUIIra, TETHILIN TaIIKWIAKN
MacayiaJapHy XaJl Kummra taiép[1].

bupunun Ilpesunentumus “FOkcak MabHAaBUAT — €HTHIMAcC Ky4d
acapujia TabKUJIaraHUJCK, “BaTaHMMHU3HHMHT Kenakarv, XaJaKMMU3HUAHT
SPTAaHTH KYHH, MaMJIAKaTUMU3HUHT >KaxOH XaMiKaMHUSATHUIArd oo0py—
»pTHOOPH, aBBalaMOOp, dap3aHIApUMU3HUHT YHUO—YCUO, ynFaiiuo,
KaHaall uHCOH OYynuO xa€étra kupud Oopuimura Oornukaup. buz Oynpaait
XaKUKATHU X€4 Ka4YOH YHYTMAaCIUTUMU3 kepak™ [2].

V36eKHCTOH MyCTaKMIUTMKKA SPUIITaH KyHJaH Oomuiad yTraH KhcKa
BaKT Muuaa Y30€K XalKu CUECUUA — WXKTHUMOWM, MKTUCOAUN Ba MaJaHUM
coxalapia KaTTa IOTYKIapra SpUIIAH. Y3 Tapuxura sHruda Tadakkyp
acocuja €HIAIUIL, YIAyF aXI0oJjap KOJAuUpraHn 0ol MagaHuii, MabHaBUU
MEpOCHHM YpraHuin iapadura mysiccap OYnau, MWUIMA Fypypu Kaiita
tukianau. PecnyOnukana wiM-daH, >KymuiagaH, wmaTemaTuka (daHu
TApaKKUET OOCKMYMIa KyTapUIMOKIA. Y TMHUIIIATH PUEHET (MATeMAaTUKA)
JaXOJIAPUHHUHT IIyXPAaTHHU THUKJIAII, YJIAPHUHT FOSUIAPUHU XaJIK XaéTura
TaTOUK ATUIIICK YJIYF UIIUIap amMayira OMIMPUIMOKIA.

MabnymMK#, OJIMM TabIUMHM HWKKH OOCKWYIM KUJIUO TallKWI
STWITAHJINTH, SbHU OakaJaBpuaT Ba MarucTparypa OOCKUYIapHIaH
uOOpaTIUrd OJMM Malakaldu MyTaxaccuciap Taépnam  cudaTUHU
KyTapuIlra Xu3MaT KWIMOKIA. XaKUKATIaH XaMm, OakajdaBpuaraa MabiyM
WyHamum Oyiinua y €xku Oy KacOHM »drauiam y4yH 3apyp Oynrax
dbynaamenTan ¢dannap myxra ypraHuica, MarucTparypaaa nry HyHaiuiira

MOC OMpPOH OMp MYTaxacCHUCIMKHU 3rajuiall yuayH 3apyp Oynran (anmapHu



qyKyp Y3namtupu6, 0y (ansap puBOXKMHUHT XO3UPTH 3aMOH J1apakacurada
YpraHuil KMMKOHM MaBxXyAaup. MaHa mry HyKrau HasapJaH Kaparasja,
MarucTparypaHu TyrataétraH xap Oup MyTaxaccuc Y3 HYHaIuIIuaard
acocuit (parytapu Oyitm4a 3aMOHaBHI OMIIMMIIApTa 3ra OVIIHINM Ba 1Ty COXa

Oyirda WIMHI TaAKUKOT OJIMO OOpHII KOOUIUATUTA dTra OYIUIIN 3apyp.

FOxopunarunapra acocan xynoca KAiauO aWTHUII MyMKUHKH, Ma3Kyp
MarucTUPIIMK AMCCEPTAIMsICH XaM aHa Iy BasudaHu Oaxapuiiiard Oup
ypunui 0ynuo, yHna xycycuid xocuianu auddepeHian TeHriaMaaapHuHT
SHT 3aMOHaBUM OMp TapMoru Oyiinda oau0 OopwiIraH TaaKUKOTIap OaéH
KWJIMHTaH.

MaB3yHUHT 10J13ap0JIHUTH.

Masbiymku, muddepentuan TEHrJIamanap Ha3apusiacu
MaTeMaTUKaHUHT Y30K Tapuxra isra Oynran Oynumiapunan Ooupumup. by
HA3apUAHUHT OONUIAHUIIM  “QYHKUMSHUHT OONUIAaHFUYM®  TYIIyHYACH
KUPUTWINILNTA TYFPU KEJIagu JEeCaK HOTYFpu Oynmangu. YyHku
GYHKUUSIHUHT OONUTAHFUYWIAPWHUA TOIMII Macajlach, 3HT COJJIa OJJIHM
muddepeHnran TEHTJIaMaHUMHT YMYyMHUI €YUMUHU TOMMII Macajlacura
SKBUBAJICHTIUP.

Vrrau nasp Mo6aitauaa nuddepeHIran TeHrIaManap Ha3aprsach XaMm
aManuii Ba XaM Ha3apui JKMXaTlIaH Typiau HyHamuuuiap Oyinda sxamal
puBoxianau. JKymianaH, WKKH Y3rapyBUYWIM UKKUHYMA — TapTHOIU
muddepeHnran  TEHIVIamalap JAacTiiad  JAJUIMITHUK, TUIEepOOJSMK  Ba
napaboyMk Tunra Oynu0 Vypranwiran Oyiaca, KeHWHYaIuWK OyHaid
TEHTJIaMaJIap TeKUC Ba Oy3uiIaiuraH TEHTJIaMaiapra axpaTuo YpraHuiim.

CyHrru nuinapaa, onTuMal TEKIMMPUII Macajlajlapy yCTUAATH sKadal
W3JIAaHUIIUIAP, €p OCTHJIa CYBJAp CU3WIIM Ba TYNPOK HAMIWTHHU aHUKJIAII,
FOBAaK MyXWTIapaa Trasjnap Ba HEPT XapaKaTHHW OJIMHIAH aHUKJIAII,
IIYHUHTAEK Y30K MYyJJaTid WIMUN Oamopariap KWIMII Macajajlapu

“FOkinanrad TeHrnamanap” ae0 HOMJIAHYBYM SHTU TEHTJamanap CUH()pUHU



YpraHuiiHu Tako30 ATMOKAA. by kabu TeHriamamapHu OWpPUHYU MapTa
Kymnanmmumu H. H. Hazapos Ba H. H. Kounnnapsaunr ninvuii nmnapuaa
Ky3aTwirad. Jlekun  yjmap — “lOKJaHrad  TeHIJIamMa’  aTaMacUHHU
UIIIaTUIIIMAraH.

bupunun mapra Oy aramanu A. M. HaxymeB wiamuil unuiapuaa
doitnananrad. Y IOKJIaHTaH TEHTJAMaHUHT YMyMHUH TapuduHHU Ba TYpiH
XWJI  IOKJIaHTaH TEHIVIAMAJApHUHT  KIacCU(PUKAIMSICHHH, XYCycCaH,
IOKJIaHranrad auddepeHnuan TeHrjamanap, OKJIAHTaHTaH WHTErpo-
muddepeHnran TeHriamanap, HOKJIAHTMaHTaH WHTErpajl TeHrjamanap,
IOKJIaHTaHrad (QyHKLIMOHAJ TEHrjamajgap Ba XoKa3ojap, xamaa Oy
TEHIJIaMaJApPHUHT KYTICOHIU TaJ0UKIapUHU KelITUpuO yTran[3].

A. M. Haxymes, M. X. llIxanykos, A. b. boponun, B. M. Kasues, A.
X. Attaes, B. A. Dnees, /I. M. Kypss3os, M. . PamazanoB Ba Oup xarop
Oolika oJauMIap TOMOHHUJAH WKKUHYM TapTUOIM XYCYCHH XOCHJIAIH
IOKJIaHraH qudpepeHnnan TeHraaManap ypranuiras.

bynnan Tamkapu runepOoNHK, Mapaboyio-TUIEPOOSIUK, SIUIUINTUKO
rUnepOoJIMK TUMHMAATY IOKJIaHTaH TeHrjaMaliap y4yH 4erapaBuidl Macajajap
Kyiunran 0ynu0, TekuH 6apuu Macanaiap Xajau TYJIaKOHIN YpraHuIMaraH.

bomka TtoMoHmaH oaca OyHaall TeHTVIaManap Y4YyH 4erapaBuid
MacajiajlapHd YpraHuil OHOJIOTHs, MEeXaHWKa, (U3MKa Ba TEXHUKAHUHT
Typiu Macajajapura xyjaa Kyn TatOuK KuwinHaad. byHmail xapaHmap
KATOpUra Typiu OHOJOTMK MyaMMOJApHH, TYNPOK HaMJIMTHHH, ILU1a3ma
MyaMMOJIapUHU XaM/Jia Jia3ep TapKaJulln Kabu xapaCHJIapHUHT MaTeMaTHK
MOJEJUIAIITUPUIIIHA ~ KUpUTUII ~ MyMKUH.  LllyHuHrIek, rokJaHrad
TEHrJaMajiap Y4yyH derapaBuil MacajlaJJapHUHT amMaiuid TaJO0uKJIapu OYMK,
omkopa KypuHHO TypraH Oup maiTaa OyHAall TEHrIamMalapHU YpraHUII
noJ13ap0 Macasa SKaHUHU KypcaTaiu.

KOxopuna kentupuiaran QukpiapaaH Ma3Kyp MaB3y Xam Hazapuil Ba

XaM aMallnii axaMmusITra 3ra Oyiran mnoia3ap0 WYHAIHII IeTaH XyJioca Keiaud



YUKaIu.

ByHnan Tamkapu xap WwiM Typiid JaBiatiapia Oy3wiaJuraH Ba
apajall TUIMJArd IOKJAHTaH TEHIJIaMalap Y4YyH 4YerapaBuid macajajiap
XaMJla aHaiu3 Ba HMH(POPMATUKAHUHT TYypJOUI MyaMMOJIapd MaB3yCHa
VYTKa3umaéTral Xajkapo KOH(MEPEHIMS Ba CUMIIO3MYMJIap XaM TaHJIaHTaH
TaJIKUKOT MaB3yCHHMHT JIOJI3apOJIMTH XaKuaa TYBOXJIMK Oepaiu.

TagkukoTHUHI MakcaaM. Jluccepranusna Ky3ga TyTWITAH aCOCUU
Makcajg napaboso-TUMEpOOIUK THUIJAard IOKJIAHTaH TEeHrjamMajap Y4yH

YyerapaBHuii MacaJlaJJapHUHT OMp KUAMATIN CUUITUIINHA YPraHUILL.

TaagKuKOTHUHT Bazudacu.

Hucceprauusiia Kydujaard BaszudaaapHd €YUl Ky3[a TyTWITaH
acocuil Makcaj IapaboyIo-TUIIEpOOIMK THUIAArM FOKJIAHTaH TEHTJIamasap
yuyyH TpHKOMM MacaJaCHHUHI €YMMHUHUHI MAaBXY/JINTH Ba ATOHAJIUTUHU

ucOoTIIalLl.

NaMuid SHrWJINUTH.
Jluccepranusiia OJIMHTaH WJIMHN HaTWKaJapHUHT Oapyacu SHTH.
VYHa 6omr KUCMHUIa MOJIEH Ba CTIIEKTpaJl mapaMeTpiIM OlepaTop KaTHAIITaH

IOKJIAaHTaH TeHIJ1amanap yuyH TpUKoOMU MacallaCu ypraHWITaH.

TagkukoT ycy/uiapu.

Kyiiunran wMacananap €UYMMHMHHMHI MaBXYJJIMTMHM UCOOTIaIa
WHTETpall TEHTJIaMajap HazapusicugaH  ¢oijallaHuiITadH, EYUMHHUHT
ATOHAJIMTMHU UCOOTJAIIra 3KCTPEMYM MPUHLUIKA Ba HUHTETpall dHEPrus
yCyJUIapy KYJUTAHUJITAH.

Niamuii HaTHKAJAPHUHT HAa3apUid Ba aMaJIuil aXaMHUSATH.

Jucceprauusaa OJMMHINaH WIMHMM  HAaTWXKajap acocaH Haszapuu
axamusaTra odra. Jlekun ynap rokinaHraH auddepeHian TeHTIaMaiap
Ha3apUACUHM  sHAJa  PUBOXKJIAHTHpHUINIA  Ba  OaKaJaBpUATHUHT

«MaTeMaTHKa» WYyHaIMIIK Tajabanapy y4yH Maxcyc KypciaapHH YKUATUIIAA



dboiiaTaHUIUIIN MyMKHH.

TagKMKOTHUHI anpodausCH.

Onuuran wiamuil HaTwkamap  «duddepeHnnan TeHriamazap Ba yHTa
TypJOII MAaTeMAaTHK COXaJapHHUHT J0J3ap0 MyaMMOJapu» HOMIM HIMUN
cemuHapunaa, 2016-iiun daproHa naBmaT yHHBEPCUTETHJA YTKa3WJITaH
“MnM 3aKkoBaTUM CEHra, OHA BaTaH  HOMJIM WJIMHMH aMmaauid aH)XymaH[a,
“@aply. Unmuii xabapnap” unmuil xypHanuauar 2016-itun centabp Ba
nekabp connapuga Ba AHMWKOH 1maxpuaa 2016-iwn  YTkazuiaraH
“MareMaTika Ba YHUHT jJoi3ap0 Myammonapu” Homiud PecmyOmuka
MUKECUIATK WIMUNA aMaluid KoH(pepeHIusAna, IIyHUHTACK  MyXoKama
KWINHTaH. Jluccepramusi MaB3ycu Oyiimya 2 Ta uaMuil makonaiap Ba 4
Te3UCap IbJIOH KUJIMHTaH.

JluccepTalisIHMHT TY3WJIMIIH BA XaKMH.

Huccepranust kupumi, yuyra 000, Xyinoca Ba (QoiijanaHuiIran
agabuétnap pyiixarunan udopar 0yauod, 606map naparpadiaapra OyiIMHTaH.
Huccepranus 82 6etnan nbopar.

JUCCEPTAIUAHUHI MASMYHHU

JluccepTallMsIHUHT ~ KUPUII ~ KUCMHJAAa  TAAKUKOT  MaB3yCHHHUHT
J0J13apOJIUTH Ba YHUHT YpraHWITaHIUK Japaxacu 6aradcun 6aéH KUIMHUO,
TaJKMKOTHUHI Makcaj Ba Bazudanapu kypcarud ytuirad. bynnan tamkapu
OJIMHTaH HaTW)KAJAPHUHI WIMHNA SHTWIATH XaMJa TaJKUKOT YCYyJUIapu
XaKuJIa XaM MabiIyMOT Oepuian0d, WIMHN HATWXKaJapHUHT Hazapuil Ba
aMalMid axaMHUsITH, YJIapHUHT amnpodamuscu Xamaa JUCCEepTaIUsTHHHT
TY3WINIIHN Ba XaXXMHU 0a€H KUJIMHTaH.

[ 606ma €épaamum TymryHuanap Ba Macajajiap KeJITUpWIraH 0ynuo, y
TypTTa maparpadaad uoopat. bupunuu maparpadma 6up >xuHCINU OYIMaran
Top TeOpanum TeHrnamacu yuyH JlapOy Ba Kommu-I'ypca mMacananapuHunr
eunmiapu Puman ycynu Ounan Ttonwirad. Ukkunum naparpadaa tenerpad
TEHTJIaMacu yuyH Puman QyHKUMSCHHU KypHIL Macajacu Kypuiran 0ynuo,
y WHTErpaj TEeHTJIaMara KeITUPUINO, KeTMa-KeT SKMHJIAIINI YCyJIu Ouan
Kypwirad. YuuHuu maparpadmua sca tenerpad tenrnamacu yuyH JlapOy Ba
Konm-I'ypca wmacamamapu Puman ycynum Ownan euwirad. TYpTuHYH
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naparpadga mapaboaWMK THUIJIArd MOJAENI TEHrJama Y4YyH OWpHWHYA
yerapaBuid MacaJaHUHT €UMMU XaKHJla MabJIyMOT/Iap KEATUPUITaH.
bupunun naparpadaa Kyitugaru Macananaap Ypraiuiras:

I ap0y MacaJjacu. =f Xy MEH2NAMAHUH2

U — Uy
C(Q2)N C?(Q,) cungpea mezuwinu éa
u(x,—x)=1(x), 0<x<1/2; u(x,00=7(x), 0<x<1

WapmaapHu KaHoamianmupysyuu eyumu monuicut, 6y epoa 7(X), ¥(X) -

bepuncan  yanykcuz — @yuxkyusnap  oyauod,  P(0)=7(0)  menenuxnu
Kkanoamaaumupaou, €2, = {(X, y) ‘X e (O,l), —X<Yy<X —1} )
| Kown — I'ypea macanacu. U, —u,, =f X,y meneramanune

C(2)N Cl(Qz UOA)N CZ(QZ) cunghea meauwiiu 8a
u(x,—x)=v(x), 0<x<1/2; u,(x,0)=r(x), 0<x<1
WapmaIapHu KaHOAMAAHmMupysuu euumu monuicun, 6y epoa ¥(x), v(x) -

bepunean y3nyKcus OyHKyusIap.

Il Jap6y macanacu. =f xy TEHTJIAMaHUHT

U — Uy
C(2)N C?(Q,) cundra Ternmm Ba
u(x,x-1)=w(x), (/2)<x<1; u(x,0)=7(x), 0<x<1
HIapTJapHU KaHOATIAHTUPYBYM €UYUMH TONWICHH, Oy epma 7(X), (X) -
Oepwiran  y3aykcu3 — Qyskmusuiap  0yau6, (1) =7(1) TeHrIuKHH

KaHOATJIaHTHUPAaaH.

Il Koun — T'ypca macanacu. U,, —U,, =f X,y menenamanunz

C(2)N C'(Q, UOA)NC?(Q,) cungea mezuwuiu éa
u(x,x=1)=w(x), (1/2)<x<1; u,(x,0)=r(x), 0<x<1
WapmiapHu KaHOamaanmupysdu edumu monuicun, 6y epoa ¥(x), v(x) -

bepunean y3nyKcus OyHKyusiap.

Mynu Tabkuanad yTamMu3kd, OUp KUHCIM OyiMaran TOp TeOpaHMII
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TeHrnamacu yduyH 6aén kununran [apOy Ba Komm-I'ypca macanmamapu
myamug Tomonuaad [15]na ypranwiras.

Wxkunun maparpadma Tenmerpad TeHramacu yuyH Puman
(GYHKIUSACH KypHIITaH.

Yuunun nmaparpadaa ymoly macananap ypraHuiras:

Jdap6y macanacu (D, macama) Lu=u,-u,+Au=f(xy)
menznamanune Kytiuoazu wapmiapnu kanoamianmupyeuu U(X,Yy) euumu
MONULCUH:

u(xy)eC(Q,)NC?(Qy,),
u(x,—x)=y(x), 0<x<(1/2),
u(x,0)=7(x), 0<x<1,
6y epma 7(X), w(x)-Gepuiran erapnmua ysnykcus GyHkuusuiap 6ymu6,
7(0) =y (0) xeanurys mapru Gaxapuiaum.
Komm-Typea macanacu (D, macaia).
Lu=u,, —u, +Au="f(xy)  menenamanune xyiudaeu wapmaapnu
Kkanoamnanmupyeuu U(X,Y) evumu monuicum:
u(xy)eC(Q;)NC?*(9,);
u(x,—x)=w(x), 0<x<(1/2);

lim Mzuy(x,o)zv(x), O<x<1,

y—>0
Oy epna 7 ( X), 74 ( X) -Oepwiran erapyinya y3iayKcu3 QyHKIUsIap.
Typturun maparpadaa sca Q = {(X,t) 0<x<l, 0<t< T} coxaza

napabojauMK TUMAArd TEHTJIaMa Y4YyH OWpPWUHYM dYerapaBWii Macana

YpraHuiras:
bupuHun yerapaBmii macama. U, —U, =—f (X,t) menenamanune

oa AHUKIAHZAH, VY3TYKCU3 64
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u(x,0)=7(x), 0<x<lI;
u@O,t) =g,(t), O<t<T;
u(l,t)=¢(t), 0<t<T
yeaapasuil WaApmiapHu KaHOAMIAHMUPYUU pe2yisp edumu monuicut, 0y
epra 7(X),@,(t), @, (t), f (X,t) - Gepumiran ysmykcms dyHkumsiiap 6ymu6
7(0)=¢,(0), 7(1)=¢,(0) - xenuumyB ImApTIApUHU KaHOATIAHTHPAIM;
I,T>0.

WNkkunun 0600 wkkuTa maparpadaad mbopar OYnubd, y Ooml KucMu
Mojien napaboo-TunepOOINK ONepaTop KaTHAIITaH IOKJIAHTaH Oup HedTa
TEHIJaMajlap y4yH TpHKOMH MacajaJlapyuHu KyWHII Ba YpraHuura
OarvIUIaHTaH.

bupunun naparpadna, X+ Yy =0 xapakTepucTukaga yerapaBuil mapT
Oepwiran xosnga Tpuxkomu Macanacu OMp HedTa mapadoJo-runepOOoIuK

TCHIJIaMaJIap YY4YH TaAKUK 3THUJII'aH.

2
Tpukomu wmacanacu. [Iynoaii U(XYy)e ﬂ[C(Qi )N CE (L )]

Gynryus monuncunxu, y Q éa Q, coxarapoa Lu=0 menznavanu, yuunz
wezapacuda
u(0,y)=go(y), u(Ly)=e(y), O<y<l;
u(x,—x)=w(x), 0<x<(1/2) *)

yecapasuil wiapmaapuu, OA = {(X,O) 0<x< 1} MUn y3eapuul Yu3ueuod 3¢ca

Kyuuoazu
limu(x,y)=Ilimu(x,y), 0<x<1
y—>+0 ( y) y—>—0 ( y)
yILrgouy(x,y):yILr[]Ouy(x,y), O<x<1
yaaul wapmiapHu KAHOAMIAHMUPCUH, oy epaa

?o(X), @(X), w(Xx) —Gepuaran  ysmykcns (yHKIMATAp 6y110,
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®, (0) =y (O) KEJIUIIIYB IIapTH Oaxxapuiaaau.

by epna LU omeparopHUHr KYpUHHUIIM KyWujaaruda OYJraH XoJjuiap y4yH

TpukomMu Macaiiacu ypraHuJIraH:

Lo Lu=u, —u, —4u(x,0), (x,y)eQ,,
i Lu=u,—u,-Au(x-y,0), (x,y)eQ,;
Lo Lu=u, —u,—4u(x,0), (x,y)eQ,,
0T Lu=u, —u, -ALu(x+y,0), (xy)eQ,;
Lu=u, —u, —4u(x,0), (x,y)eQy,

Lu=
Lu=u, —u, —Au,(x-y,2)_, (xY)eQ,;
Lu=u, —u,—A4u(x,0), (x,y)ely,

Lu=

Lu=u, —u, — AU, (x+ y,z)‘Z=0 (% y)eQ,,
Oy epma A, A,-Oepuiran Xakukuii CoHap.

WNkxknHum naparpadua xaM XyJIau Iy TEHIVIaMalap Y4yH YerapaBHid

mapT UKKUHYA X — Y =1 XapakTtepuctukana Oepuiarad Xoia yuyH TpukoMu

Macajacu ypra"wirad. byaaa roxopunaru (*) mapt ypHura
u(x,x-1)=w(x), (1/2)<x<1

mapt oMHUO TPUKOMU Macajaacu TaIKUK dTUIITaH.

Kyiiunran wmacamanap €YMMHHHWHT STOHAJWTHHU WCOOTIAIl YYyH
WHTETpajl SHEPrusl Ba SKTPEMyM NPHUIMNHN yCyJiapuaan (oigaiaHuiIrad
Oynm0O, Macamamap CYMMHHHHT MaBXYIJIUTH 3Ca WHTETpaj TEHTIIaMajiap
YCYIH OpPKaJIM NCOOTIIaHTaH.

Yuunun 600 XaMm uKkH naparpadaan nubopat 6ynuo, y 6o Kucmuga
CHEKTpal TapaMmMeTpiu  IMapaboJIo-TUIIEPOOUK  OmepaTop KaTHAIITaH
IOKJIAaHTaH TEHTJIaMajap ydyH T[puUKOMH MacajaCHHU  YpraHWINra
OarvIIUTaHTaH.

bupunuu naparpadaa
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0L Lu=u, —u,+Au—ku(x0), (xy)eQ,,
=LU=
Lu=u, —u, +Au—-ku(x+y,0), (xy)eQ

TEHIJIaMa Y4yH yli0y macaia ypraHuiras:

3.1-macana. [llynoaii u(x, y) € ﬁ[C(Qi ) N Cf'y (Qi )] QyHukyus

i=1

monuncunku, y Q ea Q, coyarapoa LU=0 menenamanu, yune
uezapacuda
u(0,y)=g(y), u(Ly)=e(y), 0<y<l;
u(x,—x)=w(x), 0<x<(12)
wezapasuti wapmnapnu, OA mun Jseapuw uusueuda sca Kyiuoazu

lim u(x, y)_ I|m u(x y), 0<x<1

y—>+0

limu, (x,y)= y"ﬂ'ouy(x’ y), O0<x<1

y—>+0 Y
yrau wapmaapHu KaHOamaaHmupCcun, oy epaa
@0 (X), ¢1(X), w(x) —Gepuran Y3ITyKCH3 GyHKIHMANap 6y 1m0,
?,(0) = (0) kenumys mwapru Gaxxapuiam.

Wxxunum naparpadmaa sca (3.1)-macananaru maptiap Ouinan

0 Eu=u, —u,+Au—ku,(x0), (x,y)eQ
=EU=
Eu=u,—u, +Au—ku, (x+y,0), (xy)eQ

TEHIJaMa y4yH TpHUKOMHU MacajlaCH YpPraHWJITaH.
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I BOb
EPJAMYM TYITYHYAJIAP BA MABJIYMOTJIAP

1.1-§. bup xuHCcau 0yaMarad Top TeOpaHuil TeHriamacu yuyH /{lapoy Ba
Komm-I'ypca macananapunu Puman ycyiam OWjiaH equin
Kyi#inna runepOosivk TUIIary TeHTrIaMajJapHUHT SHT COJ/1a BaKWJIU OYiran
Uy —Uy, =TF X,y (1.1)
teHnrama yayH JlapOy Ba Komm — ['ypca macananapu e4nMuHN aHUKIOBYH
Gopmyrnanapuu Puman ycynu Ounan tonamus, 0y epaa f (X, y) -Oepuiiran
Y3IyKCU3 PYHKIUS.

2, opkamu (1.1) Tenrmamanunr OC:x+y=0, AC:x—-y=1
xapaktepuctukamapuy  Ba  OA={(X,¥):y=0,0<x<1} kecma  OwiaH
YyerapajlaHraH COXaHU OeNTHIIaiINK.

| Nap6y macanacn. (1.1) menenamanunz C(Q2) NC?*(Q,) cungpea meeuwinu

6a
u(x,—x)=¢(x), 0<x<1/2; u(x,0)=7(x), 0<x<1 (1.2)
wapmiapuu  Kanoamiawmupyeuu ewumu monuacun, 0y epma 7(X), ¥(X) -
Oepunran  y3nykcw3 — GyHKOWsutap — OYnmo, ¥(0) =7(0) TEHTJIMKHU

KaHOaTJIaHTUPAAH.

| Ko — I'ypca macanacu. (1.1) menenamanune
C(2)N Cl(Qz UOA)N CZ(QZ) cunghea mezuwinu 8a
u(x,—x)=1(x), 0<x<1/2; u,(x,0)=w(x), 0<x<l (1.3)
wapmiaphu Kanoamiawmupyeuu ewumu monuicun, 0y epaa  P(X), v(X) -

Oepwiran y3iaykcu3 QyHKIUsIIap.

by macananapun Puman ycynu Ounan eunmn yuyH E=X+Y, n=X—Y
(opMynanap OopKalu XapaKTepUCTUK KoopAuHaTanapra yramus. bynma (), coxa

A={(&,n): 0<&<n<1} coxara, (1.1) Tenrmama
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v, =0 & 1.1")

Tenrmamara, (1.2) Ba (1.3) derapapHii mapTiap MOC paBHIIIA
v0,n)=v(n), 0<n<l; v(E€)=T7(8), 0<E<], (1.2')
v(0,n)=v(n), 0<n<1; (ve—v,),=v(), 0<&<1,  (1.3")

miapTiapra ajamainiaay, 0y epaa

_ 1 _
R, oo ti(£52.557)

¢1(n)=w[g 0<p<l.

Masnymxu [4], {2.1),(1.2Y} Ba {(1.1),(1.3)} macamamapauar Puman —
Anamap QyHKIUSIApYA MOC PaBHUIIIA KyHHIard KYpUHHUIITa 3ra:

1, aeap n>¢, 6ynca,

w ) ; b —
S350l {O, azap n<§, 6yica,

1, aeap n>¢&, Oynca,

W &m; &oumy =
$177: So1ho {2, azap n<§& Oyaca.

w(&m & n,) dyakuust, seau {(1.1°),(1.2")} macananunr Puman — Anamap

byHKIUACH XaM/la, KyHH1ard mapTiIapHA KaHOATIaHTHPaIH.

1) (&mn) Ba (&,m,) aprymentnap Oyitmya A coxanga (1.1') TeHrnamanu
KaHOATIaHTUPAIH;

2) we(&imoi&oomo) =0, 0<€<: w, (&€ M) =0, & <n<mp;

3) w(€.&&m) =0, 0<E<&;

4) limlwe &6 ek —we &6~y |=0, £>0.

W &n;&,n, oyakuus, span {(1.1°),(1.3")} macananunr Puman — Anamap

GbyHKUMSICH KyWHJArd MapTiIapHd KAHOATIaHTUPAIH.

1) (&m) Ba &,m, aprymentiap Oyiimya A coxanma (1.1') Tenrmamanu
KaHOATJIAHTUPA/IH;

2) W, &moi&oime =0, 0<E<&; W, &umi&ome =0, & <n<npi
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3 limw, -W |  =0,0<t<g;

e—0 n=E&+e
4) Lm[wg §& +e&my —We &8 —&&.m0 ]:O’ e>0.
Oumn {(1.1),(1.2%} Ba {(.1),(1.3)} macamamap eyuMITApUHH TOIHINTA

yTamus.

dapa3 kumaimuk, {(1.1°,(1.29} [{(1.1),(1.3)}] macananuHr ednMu MaBXKy/I
Ba v &,m OyncuH. Puman — Amamap ¢yukuumsicu sca 0 £,1,&,,n, Oyacun. Y
xoinma A coxana Qvfn —’U@in =& & n 0 altnuar Ypunnu O6ynaau. by altHUSTHU

0ab3u IIAKJI ATMAITUPUILITIAPIaH CYHT
%[0%_U%§J+%[9%§_U%§]:2® &n 0, &n €A (1.4)
KYpHHHIIAA ¢3K0 OJIMIIT MYMKHH.

A coxaman uxtuépuit M, &,n, HyKTa omailnuk Ba n=r1,, =0,
n==§& +e, £=§, —2¢ xapakTepucTukajap OWiaH uerapajaHraH COXaHu A\
omnan, n=¢§ —e, £=0, n—§=¢c xapkrepucrukanap OuiIaH dYerapajaHra
coxaHu 3ca A, Ounal Oenruiaiiiik, Oy epaa € - erapiu KHIUK MycOar coH. (1.4)

TEHTJIMKHU A, Ba A, coxamap Oyiimua wunTterpamnad, cyurpa  I'pun

dbopmyllacuHU KyJuacak,

[ 0ve—vb, de+ 00, —0v, du|=-2[[® &n ededn,

AN )
f[ Bu, —vl, dE+ vl — v, dn}:—szcp ¢n ededn
N, A

TeHITMKIapra sra Oymamu3. by epmaru unterpamuapaun A, Ba A, coxanap

yerapajgapu OYJIaKIapuHUHT TeHTJaMaJapuHA YBTUOOpTa OJTraH XoJijaa Xucoo:1ao,
XOCHJI OYIraH TeHTTUKIapHU Xaainad Kymranaad cyHr € — 0 na aumurtra yramus.

Hatwxkana Kyluaarv TeHTJIMK KeTUO YUKaIN:

v §,Mo 0 &M0:80:m0 —v 0 0 0,m9380,m0 —
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o

&
—[v &mo b Emgiomo dE—[v &m0, &mi&my dn+
0 &

o
1 :
+[U 0,1 6, 0m;&gy dn+—v(0,0)lim6 0,e:6,m +
v 0,6 Im6(0,& +£38,m0) —0 0.& — &%, | -

—v §5,& Li_rg[@ 0.8 T80 _%9 080680+ M0 ]+

1)
+[v &g Mo 66 +ei&m —b && —simo | dE-
0
1%
3 m

v & Ete 6,-06 |

n

de —

0 &&+e&my ve —v, ‘

n=E+e

19
S—— lim
2

e—0

dé= ff@ &n @dedny.  (L5)

AUA,

n=§+¢

Arap v &mn Ba 0 £,m&,n, - moc pasumga {(1.1'),(1.2")} macamanunr
eunMu  Ba  Puman -  Apmamap  QyHkmuscu  Oynca, y  xonja
0 &n&mny =w &méy,n, 0OYymuo, Oy QyHKUMACUHUHT KypuHHIIK Ba 1) — 4)

niaptiapra acoca, (1.5) TeHrnukaan

v &y =v §p,& v Oy —v 0,5 + fq) §&m wdédn

TAY]

kennb uyukaau. by epna (1.2") yerapaBuii mapTiapHu dbTHOOPra oo,

_|_ _
§o =% *+Yor M=% — Yo U .7 :u[foz%’??ozgo] (1.6)

TEHIVIMKIap Oyilmua X,,Y, Vy3rapyBumiapra Ba U X,,Y, QyHKUusAra KauTcak,

JapOy macanacu €4MMUHU aHUKJIOBYU

U X, Yo =7 X +Yo +¢[XO;yO]—¢[—XO—;yO]+
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+1X0»+fyodgxofyo f [ﬂ,fﬂ]dn (L.7)
4+ "o, L2 2
dbopmymara sra 6yIamus.
Arap 7(x) € C[0,]] N C?(0,2), P(x)eC 0,1/2 NC? 0,1/2 ,

f(.f,n)eC(S_)Z) 6yica, (1.7) dopmyna Gunan aHuKIOBIM U(Xy,Y,) OGyHKIHMS

C(S_lz)ﬂCz(Qz) cundra terumumm Oymamu Ba (), coxama (1.1) Tenrmamanun
KaHOATJIAHTUPATH.

Arap v(§,m) Ba 0(&,1m,&,7,)- Moc paBumga {(1.1),(1.3")} macamanusr
eummMd Ba  Puman —  Apmamap  QyHkuuscu @ Oynca, y  xoija
0(&,m:&,m0) =W (&,1m;&,m,) OYmub, Oy GYHKUMSCHHMHT KypuHUIIN Ba 1) — 4)
mrapTiaapura acocas, (1.5) TeHrimMKaaH

& o

V(&s0) = v(0,1m0) +v(0,&) —v(0,0) + f y(t)dt + f d¢ f D & wdn

kennO umkamu. by epnma (1.3') derapasuii maptiaapau 3pTHOOpra oo, (1.6)

TeHrmukiaap Omnan (Xy,Y,) Y3rapyBummapra Ba U(X,,Y,) ¢(yHKuusra kaiTcak,

Komu — I'ypca macanacu e4MMUHNA aHUKJIOBYH

XotYo
0ti6,30) = o205 2|+ o205 v@) [ wtga+
0
1X0+y0d Xo €+77 f ; Xo+)’0d XotYo g g ] L8
2 o[ e 2 J o [ SR e
Xo+Yo

(dopmynara sra 6ynamus.

Arap 1v(x)€C'(0,)), $(X)eC01/2]NC?(01/2), f(&m)eC(Q,)
oynca, (1.8) Qopmyna  Ouman  aHukmaHYBuUM  U(Xy,Y,) — GyHKIUA
C Q, NCY(Q, UOA)NC?*(Q,) cundra Termmmu 6ymamu Ba (1.1) TeHrmamanu

KaHOaTJIaHTHUpAaH.

Ky#innarn macananap xaM IOKOpUJIATH yCyJI OMIaH YpraHuiiaau:

20



Il Japoy macanacu. (1.1) menenamanune C((TZ) NC*(Q,) cungpea mezuwnu

8a
u(x,x-1)=y(x), (/2)<x<1; u(x,0)=7(x), 0<x<1l (1.9)
wapmiaphuu  Kanoamianmupyeuu ewumu monuicun, 0y epma 7(X), ¥(X) -
Oepunran  y3mykcu3  QyHKIusmap — 0yimo, Y@ =71() TEHTJINKHU

KaHOaTJIaHTUPAAH.

Il Ko — I'ypca macanacu. (1.1) meneramanune
C((TZ) NCHQ, UOA)NC?(Q,) cungpea meeumnu sa
u(x,x=1)=w(x), (1/2)<x<1; u,(x,00=wr(x), 0<x<1 (1.10)
wapmiapnu Kanoamiawmupyeuu ewumu monuicun, 0y epma (X)), v(X) -
OepuiraH y3ImyKcu3 QyHKIUsIIAP.
by wmacanmamapun xam PumaH ycynu OwiaH e4MII  yYYyH  XYIUIH
IOKopuaaruaek E=X+Y, m=X—Y d¢opMyragap OpKaIA XapaKTCPUCTHK
KoopanHatanapra yramms. bynma ), coxa A={({,n): 0<&{<n< coxara,

(1.1) Tenrmama (1.1') Ttenrmamara, (1.9) Ba (1.10) derapaBuii maptiaap MocC

paBuIiaa
v(g,l)zw[”Té], 0<n<l; w(E=r(), 0<e<l,  (L9")
v(s,l)zw[%], 0<n<li (v —v), =1, 0<E<l, (110')

miapTiapra ajamariaau, 0y epaa xam

_ 1 _
{22 557)

K¥ypcarum kuiiun smacku, {(1.1%,(1.99} Ba {(1.1'),(1.10")} macananapauar Puman
— Anamap GyHKIMSUIApU MOC paBHIIAa KyHHIard KYyPHHHMIITA Jra:

0, azap &>n, 6yaca,

(:D ) ; 1 =
SRR {1, azap &<mn, oyica,
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2, acap &£>n, Oyaca,

W &m; & =
11 o:lo {l, azap £<mn, 6yuca.

W& & n,) dyakuus, seru {(1.1°),(1.9)} macananunr Puman — Anamap

byHKUMSICH KyWHHIary mapTiapHi KaHOATIAHTUPAIH.

5) (&,m) Ba (&,7,) aprymenTiap Oyiimua A coxaza (1.1') TeHrmamaHuHT
pEryJsip SUUMHU;

6) Wc(€:m0:&0:m0) =0, 0<E <y @, (&m0 m0) =0, & <n <

1) W(0,1m:8,m0) =0, 0<E<&;

8) Lm[@n Mo +€m &My — @, Mo — &€ Mo ]:O’ e>0.

W &,m;&,m, Gyaxuus, seam {(1.1'),(1.10')} mMacananuar Puman — Anamap

byHKUMSICH KyWHJary MapTiIapHUA KaHOATIaHTUPAIH.

9) (&,m) Ba &,m, aprymeHTiap Oyitmua A coxana (1.1') TeHrmamaHuHT
pEryJisip CYNMH;
10) W, &m0;:&m =0, 0<E<&s W, &umi&omo =0, & <n<np;

1) lim W, -W, | =0,0<¢<4;

e—0 n=€+e

12) |[73[Wn no+em&omo —W, mo—em&.ne | =0, e>0.

dapaz kwramk, {(1.1),(1.9} [{(1.1),(1.10)}] w™macananuHr cYUMH
MaBkya Ba v &,n Oyncun. Puman — Apamap dyakmusicu aca 6 &,m;&,,1,
oyacun. ¥V xonma A coxana v, —vb, =P £ n 0 aiinuar ypurmm 6ynanu. by
alfHUATHU 0ab3u maki anMamrtupunuiapaad cyHr (1.4) xypunumna €3u0 onwin
MYMKHH.

A coxaman uxtuépuit M, &,7n, Hykra omaiumk Ba n=1, £=¢;,
n=mn,+2¢, £=n,—c XapakTepucTHKalap OWIaH uerapajaHraH COXaHu A\,
oumnan, n=§&+¢, £ =ny, 4+, n=1 1y¥pu un3nuKIap OUIaH YerapagaHraH COXaHH

sca A, Owran Oenrmmaiinuk, Oy epma € - erapiu Kuuuk Mycoar con. (1.4)

22



TeHrmMKHH A, Ba A, coxamap Oyiinmya wuHrerpamnabd, cyurpa  I'pun

dbopMynacuHu KyiUiacax,

f[ B, —vb, dE+ vf, — 6, dn]:—sz@ ¢,m dedn,

BTN Aq
f[ Bu, —vb, dE+ vl 6o, dn]:—sz@ ¢,n 0dedn
N, Ay

TeHIIMKIapra sra Oynamus. By epnmarum unrerpammapuu A, Ba /A, coxanap

yerapanapu OYJakJIapuHUHT TeHrJaMajlapyuHUd YbTHOOpra ojlraH xoJjaa Xxucoosao,
XOCHJI OyJITaH TeHTJIMKJIApHU Xa/u1a0 Kymranaad cyHr € — 0 ga muMuTra ytamus.

HaTI/I)KaI[a KYﬁHHaFH TEHIJIUK KeIuo YUKaau:

9(501770;507770)0(50’770)_0(§0’1;§0’770)U(§0’1)+

o 1
+fv 51770 95 51770;50;770 d£+fU 60177 977 50177;501770 d77_

& o

1
—[v 616, £L6mg d£+%fu(1,1)lin39 1—eL6,m —
&

—~v o, L 1m0, +2.85&,m0) =0 m — L&y | =

) 1
—U 1o,y L'_':‘g 0 1o — €m0 + 28,8050 _59 Mo + €m0 + 2€;§0, Mo ]“‘

1
+fv Mos7 Lm[% Mo +m8:m0 —6, m0—&m& M ] dn—

Mo

dn—

1
1 . .
_Ef !m[g 77_5!77’50’770 ’Ug_Un ‘

Mo

n=&+e

1

17
=5 S imlon—en 6,6, ‘n_w de= ffcb & odedn.  (L.11)

Mo AgUAy

Arap v &n Ba 0 &n&,m, - moc pasumima {(1.1),(9)} wmacananunr

euumMd Ba  Puman —  Apgamap  dyHkmuscu — Oyinca, |y XoJja
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0 En&n, =0 §1n,6,m, O0YnuO, 0y GYHKUMSCHHUHT KypuHHIIH Ba 5) — 8)

xoccanapra acocat, (1.11) TeHrnuknan

v Mg =V Moy +U &l —v oyl + ff ¢ &n wdddy

AJUA,
kenu0 uukamu. by epma (1.9') gerapaBuit mapTiapHu 3bTHOOpra 0y, (1.6)

TeHIJMKIap Oyinya X,,Y, Y3rapyBumiapra Ba U X,,Y, QyHKUusAra Kaurcax,

II JapOy MacanacCMHUHT €UMMUHU aHUKJIOBYU

u(x,y):r(x—y)+w[1+);+yj—t//(lﬂ YJ _jdnxly ( jd§

(1.12)

dbopmyinara sra 6ynamMus.

Arap 7(x) € C[0,1] N C?(0,2), P(x)eC 0,1/2 NC? 0,1/2 ,
f(&n)e C(QZ) 6yica, (1.12) popmyna Ouinan aHukIanyBun U(X,,Y,) GyHKIMs

C(ﬁz)ﬂCz(Qz) cundra terumum Oymazm Ba (), coxama (1.1) Tenrmamann
KaHOATJIaHTHUPAIH.

Arap v(&§,n) Ba 6(&,1m:&,1m,)- Moc pasumpma {(1.1),(10")} macananusr
eunMd  Ba  Puman -  Apmamap  QyHkmuscu  Oynca, y  xonja
0(¢,m:&5,m0) =W (€,1;&5,m,) 6916, 6y DYHKUMACHHUHT KypHHUIIM Ba 9) — 12)
xoccanapura acoca, (1.11) Tenrnuknan

V(&s0) = v(10,D) +v(& D) —v(LY) + f vdt+ [[ @ &n W dgdn

AgUA,
kennb umkaau. by epma (1.10") yerapaBuii maptiapHu 3bTHOOpra onud, (1.6)
TeHIIMKIAap OmmaH (Xy,Y,) y3rapyBumiapra Ba U(Xy,Y,) OGyHKumsra kaitcak,

IT Ko — I'ypca macanacu e4MMUHHA aHUKJIOBYU

u(x,y)zt//(1+);+ yj+l//(l+);_yj—‘//(1)+ Jl‘ v(£)dé+

X-y
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o5

X+y

jd§+ jdnj ( %) £ (1.13)

dbopmyiara sra 6ymaMus.

Arap v(x) €CY0,)NL 0,1, (x)eC0,1/2]NC?(0,1/2),
f(f,n)eC((_Z) oynca, (1.13) gpopmyna 6unan aHUKIaHYBYM U(Xy,Y,) GYyHKIMA
C Q NCHQUOA)NCA(Q) cundra Termumm 6Gynamu Ba (1.1) TeHrITaMaHH

KaHOaTJIaHTUPAAH.

1.2-§. Teaerpad tenraamacu yuyH Puman pyHkuusiciuu Kypuin
Yoy
L,u=u, —u, +Au=0 (1.14)

KypuHULLIaru TteHriaama Teneepagp menenamacu ned aranaau. (1.14) tenrimama
YTKa3ru4jgaH »dJeKTp OKUMHM Kyud |, KywiaHumu V  KaHOATJIaHTUPYBUU
TEHIJIAMAaHUHT KaHOHUK KypuHuiuaup. Lllynunr yuyn Oy tenrnama “Tenerpad
TEHTJIaMacu” HOMU OwjiaH roputuiaau|S].

['unepOonuk TUMAArd TEHIJIaMallapHu Ypranunia Puman dyHKumscu

MyXHUM axaMmusarra sra. MabiyMku Puman pyHkuusicu

W, +a(&,7)W;: +b(&,7)W, +c(&,7)W =0 (1.15)
TEHTJIaMa Y4yH Kyiuaarnda tabpuduaHaim;
Vgn—(av)g—(bv)n+(cv)=0 (1.16)
TEHTJIAMaHUHT
j'a(fo,z)dz jb(z,%)dz
V|, =e" oV, =e (1.17)

miapTiapHd  KaHOATJIAHTUPYBUH V (5,77) eunmu (1.15) tenrnamanunr Puman
dbyukusicu nevwnanu. by epaa (50,770) TEKUCITUKHUHT UXTUEPHUIM HyKTacu O0Yuo0,
Puman ¢ysakmusicu Oy aprymenTiapra xam Oofnuk Oynaau. IlyHMHT yuyyH yHH

omarma V = R(é‘ 175 50,770) KaOu OenruIaHaIn.
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Tenerpad Tenrnamacu yuyn Puman QyHKUusicuHu Tonaiiauk. ByHuHT yuyH

E=X+Yy, n=XxX-Y anmamrupum 6axapuo, (1.14) Tenerpad Tenrnamacuau

1 _ 1 1
KypuHHIITa KenTapamus; Oy epra W (&, 7)=u (5—? : 5%77)

(1.14") Ba (1.15) TteHmiamamapau Takkociaad Ba Puman ¢QyHKIMsICH
TabpuduHu >THOOpra 0110 Kyiuaaru xynocara KeJaMus3:

(1.14") tenrnama yuyH Puman GyHkiumsacu

1
Vg, +5 AV =0 (1.18)
TCHIJIaMaHHHT
V.=t V|, =1 (1.19)
HapTJIapHu KAaHOATJIAHTHPYBYH CUHMHUIAH H60paT. YHM Tomnuml MaKkcaauiaa

(1.18) renrnamana & Hu t OwiaH, 77 HU 5ca  Z OWJIaH ajJMamITHpamMu3 Ba yHHU t

oyiinua [éo,cf], Z Oyiinya sca [770,77] OpAJIMKJA UHTErpaILIaliMU3:

V(&) -V (Emrp) - Tvz(go,z)dZJr%ﬂfdtTV (t,2)dz=0

o S N
by epnan (1.19) uu xmcobra omnmo, V(é‘,n) ra HucOaTaH KyWUJard HHTETpall
TEHIJIAMaHU XOCUJI KUJIaAMU3:
1 ¢ n
V(f,n)+zljdtjv (t,z)dz=1 (1.20)
S 7
(1.20) Bonreppa Tummmard TeHTJIama OYJIraHW yYyH SrTOHa €4UMra dSra. YHH

KeTMa-KeT SIKUHJIAIIUII yCYJIu OujlaH edyaMus.

Honuaun  sxuHnammm — cudarupga Vy=0 Hum  omub, KeHHHIH
SKUHJIANTAIITAPHA
1 ¢ n
Vi =1-2A[dt|V (t,2)dz, k=12,..
4 S M
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dbopmyna O6Viinda TornaMus:

\Z :1_%(5_%50)(’7—770)’

Vszl_%(g—go)(ﬂ 770) (;)‘: (5 650)(77_770):|2,

by »xapaéunu naBom 31trpud, Vne N yuyH

2 deam)

n

VnZ

TCHI'JIMK S”pI/IHJ'II/I OKAHJIUTI'NHU TOIIaMU3.

by epnan N — oo numutra ytub Ba

oSl

k=0

TEHIJIUKHU YbTHOOpra oo,

V= limv, :JO[\/ﬂ(f—fo)(ﬂ—ﬁo)J

HH TOIIaMU3.

Hemak, (1.14) renrnama yuyn Puman @pyHknusicu

(9&7750’770 [\//15 50 U 770)]

KYpUHUIILIA OYIap 3KaH.

by ¢yskums  xakukaran xam  (1.18) Ba (1.19) maptnapau

KaHOATJIaHTUpUIIIUTAa OCBOCHTA TEKIUPUO KYpUINl HYIW OWIaH HWIIOHY XOCHJI

KWIWII ~ MYMKHH. JO[\//l(cf—éo)(n—no)} byHKIUSA (5,77) Ba (50,770)

Ky(pTiukiaapra HuUcOaTaH CUMMETPUK OYJIraHu Yy4yH y (50,770) Oyiinua Xxam
(1.14') TteHrmamaHu KaHOATJAHTUPAAW. X,y y3rapyBumiapra KahTuO Ba
E=X+Yy, n=x-Yy Oenrunanuiapau 3ptrOOpra onm6 (1.14) TeHrmama y4dyH

Puman ¢pyHKIUSCUHI TONAMU3:
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R(X. Y %, Yo) = [J_\/X %) —(y- yo)}-

1.3-§. Teaerpa¢ rTenrinamacu yuyn /lapoy Ba Komu-I'ypca macananapunmu

Puman ycyyiu Ouy1aH equin

Q, coxa opkamu (1.14) TenrmamaHuHT AC: E=x+y=0 Ba
BC: n=x—y=1 xapakrepuctukanapu xamga AB= {(X y): 0<x<1, y= O}

KecMa OMJTaH yer apajlaHTraH COXaHH Oenruiiaran OIHK.

(), coxazna OWp XKMHCIH OyJImMaran ymoy
Lu=u, —uy, +Au=f(xy) (1.21)
tenerpad tenrmamacu yuyH JlapOy Ba Komm-I'ypca macamacunu kapaitmuz, Oy
epaa A - Xakukuit éku codp MaBxym coH, f (X, y) - OepwiIrad y3iaykcu3 QyHKIIHS.
Hap0y macanacu (D, macana). Kyiiuoaeu wapmaapnu Kanoamianmupyeuu

U(X,y) gyrryus monuncun:

Q, coxaoa u(x, y)eC(QZ) ( ) u= (1.22)
u(x,—x)=y(x), 0<x 3(1/2) (1.23)
u(x,0)=7(x), 0<x<1 (1.24)

6y epma 7(X), y(X)-Oepunran erapiuda ysmykens (yHKumsiap  Gyiamo,
7(0) =y (0) kenuuryBs wapryu Gaxxapunam.
Komn-T'ypca macanacu ( D, macama). Llynoaii U(Xy) dyuxyus

monuncunxu, (1.22), (1.23) wapmaapuu éa

Iimmzuy(x,o)zv(x), O<x<1 (1.25)

y—o0
wapmunu Kanoamaanwmupcun, 6y epua 7(X), y(X)-Oepuiiran erapinya y3myKcus

byHKIMsIAp.
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XOy texuciuruga & =X+Y, 7=X—Y XapakTepUCTUK KOOpJHUHATajIapra

yramus. Y xonna (1.21) renrnama Kyiuaara KYpUHUITHHA OJTaIH:

A
LV =Ve, +5V =0, (1.26)

(5;77’5_;77} o(&m)=2 (542#7’5277)’

Q, coxa ymOy A= {(4Z ,77) 0<é<n <1} coxara akciaHanu. bynnan D, Ba D,

oy epna V (&,77)

Macajajaap 3Ca MOC paBHUIILIA KYﬁHHaFH Macajiajiapra akCJIaHaau:

D, macana. Kyuuoaeu wapmaapnu Kanoamaianmupysuu V (5,77) @dyuKyus

V(&1)eC(A)NCH(A), Vs, eC(A), LV =g, (1.27)
V(O,n)zz//(%]:yjl(n), 0<n<l, (1.28)
V(& E)=1(&), 0<£<L. (1.29)

D, wmacana. (1.27), (1.28) wapmnapnu e6a yuudacu wapmuu

Kanoamaanmupysuu V (5 ,77) @DYHKYUS MONUTICUH

Ilm(V§ ) !/m?)uy( Y)=v(&), 0<&<1. (1.30)

n—>¢

D; Ba D), wmacanamapuu ednin yayH Puman-Anamap yCynuHHU KyIUTaiMus.
D; macananunr Puman-Anamap GyHKIMsACH KyHUIard KypUHUIIA:
A(fiﬂifoiﬁo) _ {A&(f,ﬂifoiﬂo) = R(faﬂifmﬂo)a n> &,
Az(éfiﬂifoiﬂo) = R(égiﬂiézoiﬂo)— R(’?' 5;50’770)’ n <&os
Oy epna (50,770) eA, R(g“ ,77;50,770)— LoV =0 Ttenrmamanunr Puman QyHkumsacu

BaYy

R(&,7:60,10) = Jo| JA(E=E0)(m=mo) | (1:31)

KYpHUHHUIIIA aHUKJIaHaau, OyHaa J (X) - Beccenp pynkmmscu.
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A(§, ;&0 770) byHKIUS KyWHaara xoccanapra ara.

1. A(f ,77;50,770) byHKIHS (f ,77) apryMeHTliapy  Oyiimua  KyliMma
LV = LoV =0 tenrnmamanu, (&.7,) Oyiimua osca LV =0 Tenrnamanu
KaHOATIAHTUPAIIHN;

2. @) n=1, 6yneanoa 4 (fiﬂigoiﬂo) =0,

0) &=& byneanoa Aln(fiﬂiézoiﬂo) =0,
©) & =& 6an =1 6yneanda 4(&,1,5.1,)=0;
3. 1im [ A (&8 +&8m)— A (&G —ai&0m) |=0, £€[0.5];

e—0+0

4.  n=¢ opmeanda Ay(E,m;&0.1)=0.

D, macananusr Puman-Anamap ¢pyHKIMsACH

51(5177;6301770):R(faﬂifmﬂo)’ n> &,
82(68177;50’770): R(fiﬂiégo’??o)Jr R(77, fiﬁfoiﬂo)’ n <&

KypuHuULa 6ynuo, y A(f ,77;50,770) GbyHKuustHUHT 1)-3) mapTiapuHu Ba

5. n=¢ 6yneanoa an(5177;50’770)_325(5’772630’770):0-

A coxana ymoy

B(m:io,no)={

2 0Lo(V)-VL(0) | = (o, -V0,), +(V: -V6,) =209. (132)
altHuAT Ypuniu, 6 - Puman-Anamap QyHKUusCH.
A coxaman uxtuépuii M, &;,m, HyKTa ONalaMK Ba KyHHOaru KHCM
COXaJIApHU KapauJIiK:
A ={(Em): S<E<Ey-2¢e, E+e<n<ny),
Ay ={(&m): 6<E<éy—2¢, Eve<n<&y—&l.
by epna 6, ¢ — erapmu kuuuk myc6ar coH. (1.32) renrnmukaun A, Ba A,

coxanap Oyinua narerpaiiad, cyarpa ['pun dhopmynacuHu Kyiacak,
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f VO, —V, dé+ &V, —V6, dn= f N &n 0dedn (1.33)

& AJUA, AJUA,
TeHrauKKa sra 0ynamus. (1.33) TEHMIMKHUHT Yar KMCMH STPH YU3HKIA HHTErpall
oymuob y erruta i, K =1, 7 aHuk UHTErpajuiap MMFMHANCUAAH udopat 0Vnaau. by
WHTErpajIapau O = A(é‘ 17 50,770) ned XxucobaanMms3:

&—€
= J. (VAZry_AZVW)‘gzgdn:V(a’g)A?(5’g;50’U0)_
&—€
_V(51§o_3)A2(5v§o_5?§0’770)+2 J. V(5’77)A277(5’77i§o’770)d77’

&€

&—2¢

b= [ V(A= Aoy )~ A (Ve ‘Vn)]‘nzgﬁ dc,

o

&—2¢

I3 =— _[ (VAzg—szg)‘ _gdegz—v(&fo_g)Az(&fo—8i§o’770)+

5 n=%

+V (fo —2¢,8, —5)A2(§o —2¢,8, —5;650’770)_

So—2¢

—2 I V(&8 —e)Pos (&8 —180.m0)dE,

0

&—2¢
iy = | (VA -AV:)

o

dE=V (6,5 +6)A(0.&+6 5 m) -

n=g+e

-V (50 _25’50+5)A1(§0_25150+5;§o’770)+

&—2¢

+2 .[ V(& +e)A(S&+em)ds,

o

o
i5 = I (A_LVU _VAL’?)‘g:gO_zgdﬂ :V(égo _25’770)'6’1(630 _25’770;50’77)_

Eyte

o
-V (& 26,8 +&) A& — 26,80 +&:80,170) — 2 _[ VAL|§:50_28d77,

&te
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&—2¢

o= [ (AV:-VA.)  d&=V(&-26m)A (% —26m0:5m0) -

S =M

So—28

—V(5’770)A1(5’770;§o’770)_2 I V(fiﬂo)ﬂg(fiﬂoifoaﬂo)df,

0

o

I = I (VA, - Alvn)‘g:(sdn =V (8,60 +) A (S5 +&ic0m0 ) -

&yte

o
~V (8,770) AL (8,170 5,710 ) +2 _[ V(5!U)A1n (8,17:&,710 )77 -

&yte
by i, K =17 UHTEerpajuiapau xucobmnab, (1.33) tenrnukka kyino, V (f ,77)

dbyHKUMsTa HUCOATaH

lim [V, (1) -V, (£1)]

n—¢

JUMUTHH xucobra omb, & —>0, 6 >0 pga numuTHEH XucoOnaiimMu3. byHna
A(f,n;(fo,no) Puman Anamap ¢dynknuscuauHr 2)-4) Xoccamapunu Ba (1.28),

(1.29) maprnapuu 3pTHOOpra oncak D; macana eqnmuHN UQONATOBYN KyHuaaru

dbopmynara sra Oynamus:

V (&ou10) =7(&) +wi(mo) —wa(&o) +

7Ty S
—%gm(n)l[ Ao —n)e‘o}dm%gm(n)l[ (& =)o |+

S Mg & &
+[de [ 30| JA(E=&)(n—no) |adn - [ d& [ 30| JA(n-&)(E-no) | - (1.34)
0 0z

Xynmu 1y ka6ow (1.33) TeHrimkmaru Iy k=17 WHTErpaJlJIapHA
0= B(rf,?];éo,no) ne6 xucob6nab, D, MacamaHuHr maprTiapugaH Ba Puman-
Anamap QYHKUMACHHMHI XoccanapuaaH (oinanann6, D, Macana edyumuHH

TOIIAMU3:
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V(éo,ﬂo)Z?V(cf)Jo[\//i(«f—§o)(§—no)}d§+v’1(§o)+

0

+W1(770)_V/1(0) [ /150770] IWl 07750 770)d77+
S Mo
+[dE[B(Em&m)9(&n)dn
0 ¢
€K1
S

V (&0.170) = _[V(f)Jo[\/i(eg—50)(5—770)}d5+

0

Mo & Mo
+[ i (n)B(0.7: &m0 )dn + [ dE [ B(E,7:80.m0) 9 (E,m)drp
0 0 S

(1.35)

& =X+Y, 1y=X—Yy Oenrmianuiappan ¢oiinamanud (1.34) Ba (1.35)

SUMMIIApHU X, Y Y3rapyBumiapra OOFJIUK KYPUHUIIAA XaM E3UII MyMKHH.

1.4-§. BUpuHYH YerapaBuii MacaJJaHUHT eYUMH

ITapabouk THIAArM MoOJeJ TeHIJaMa Y4YyH TyprOypYakaa
yerapaBuii MacaJia

Q OpKaJi {(x,1):0<x<l,0<t<T}

TYpTOypUaKkHu Oeirumnaiiuk, Oy epaa | =const >0,

A0T
T =const >0 (2-um3ma). (2, coxana

u, —u, =—f(xt) (1.36)

XX

OupuHYM

B (I.T)

o A(oQ
TEHrJaMa YydyyH OMpHMHYM 4YerapaBuil Macaja (o

2y
Kyiuaarnua 6aéu kwimHaau: (1.36) meneramanune

(1 Oa anuknaneam, y31yKCcu3 6a

u(x,0)=7z(x), 0<x<I;
u@O,t) =g, (t), O<t<T;

B(i.0)

(1.37)
(1.38)



u(l,t)=¢(t), 0<t<T (1.39)
Yyeeapaguil WApmMIApHU KAHOAMAAHMUPY8UU pecyisap edumu monuicut, 0y epaa
7(X), 0, (1), @, (1), f (X,t) - Gepmran ysmykcus pynkumsuiap 656  7(0) = ¢, (0),
7(1) = ¢,(0) - xenumIyB MIapTIAPUHU KAHOATIAHTHUPAIH.
Macaja eduMHUHHHT AroHaauru. Kyiinaaru reopema ypuHiu:
1.1-teopema. Acap bupunuu uyecapasuil MacaiaHuHe e4umu mMasxcyo oyica,
y A20HaAOUp.
Hcbdot. Papa3z kuaitnuk macana U, (X,t) Ba u,(X,t) eunmmapra sra 6yicus.
Y xomma u(x,t)=u,(x,t)—u,(x,t) byskmoua () 1@ aHUKIAHTAH Ba Y3IIyKJICH3
o0ynuo,
u,—u =0 (1.40)
OWp KUHCIIM TeHTJIaMaHH Ba
u(x,0)=0, 0<x<I; u(0,t)=0, 0<t<T; u(l,t)=0, 0<t<T (1.41)

JyerapaBuil IIapTiIapHU KaHoatinaHtupamu. Dapas KUIalvK, u(x,t) =0,

(x,t) ey 6yncun. Y xonza Sgp‘u(x,t)‘z‘u(xo,to)‘>0, (Xo,to)eﬁl oymamu. [8]
&

narn  1.3-teopemara acocan  (X,,t,) € AB um UB_BO. by oaca (1.41)
TEHIJIMKJIapra 3WIIUp. XOCWI OYIraH Kapama Kapiuiuk QapasuMu3 HOTYFpU
SKaHIMruHH  Kypcatamd. Jemak, V (X,t)eQu, yuyH u(x,t)=0, spHH
u, (X,t) =u,(x,t) Tenrauk ypurmu. 1.1-Teopema ncOOTIAHIN.

Macaja e4uMUHUHT MaBxyJIUru. byuu I'pun QyHkuusinap ycynu ounan

XaJl KWJIaMu3.

Azap uxxu scypm apeymenmau G, (X,t;&,n) dyuxyus

G, (xt&m)=E(xt&7)-0,(xt&n)
KypuHuuwiea 3ea 0yaubd, 6y epoazu g(X,t;f,n) @yHKYua Kytuuoasu wapmiapHu
xanoamnanmupca, G,(X,t;&,n) nu (1.40) menenama yuyn Gupunuu uecapasuii

macananune I'pun pynkyuscu oeb amanaou.
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1. gl(x,t;g&,n)eC(leQl), g, (x,t;&,17) yocuna aca
{(X,t):OS X < |,O<t£77<T} coxada masoicyd ea ysnykcus 6yaub, Aho, BBo da

UnmezcpailaHysuu,

2. X, Y yseapysuunap oytiuua (1.40) menenamanu, &,n yzeapysuunap 6yuuua

oca ynea Kywma oynean V.. +V, =0 menznamanu Kanoamaanmupaou,
3. 0,(xt0,7)=E(x,t;0,7); g,(x.t;l,n)=E(x.t;l,7), |77ILTt1 9,(x,t;&,17)=0

yeeapaguil WApmMIAPHU KAHOAMIAHMUPAOU.
Ypranunaérran wmacamara wmoc I['pun  dynkumsicu — A.3ommepdensa

ToMoHuJaH 1950-iunaa Kypuiarad 0yiauo6 [3], y Kyluagaru KypuHUIITa ora;

G (X,t;&,m)=

I S ol P (x=&-2nly’ o (x+e-2l) i
_Zmé{ p{ 4(t-n) } p{ 4(t—7) }}t 4

G, ( Xt &, 77) -I'pun QyHKIIUACUHU

Gl(X,t;f,ﬂ)Z i[E(x,t;§+2nl,n)—E(x,t;—§+2n|,77)]:

~+00

=E(xt&n)+ D) E(x.tE+2nln)- i E(xt;—&+2nl,7) (1.42)

N=—o0 N=—o0

+00

KYpUHUIIIa XaM €3Ull MyMKHH, Oy epaa Z " Genry, HUFUHAMHEA N HUHT HOJAH

N=—o0

Ooiika 6apua OyTyH KuiiMaTiapu OViinya oJIMHUIIMHY Omnaupanu. bynaa

E(x,tif,ﬂ)=Tlt_n)exp[—g)zt__§:)}, t>n. (1.42)

Hemak, 0y epaa
0, (Xt &)= i E(x,t;—¢f+2nl,77)—i[E(x,t;<§+2nl,77)+ E(x,t;§—2n|,77)].
N=—c0 n=1
by I'pun ¢pynkuuscu Kyiiuaara xoccanapra ara.
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1. (X,t) # (5 ,77) oyneanoa X,t yseapysuunap oyiiuva (1.40) menenamanu
KaHOamaaumupaou, SbHu
G, =G, =0, (X’t) a (5’77)'

HUcooT. (X, t) Z* (5 , 77) oynranga 6eBocHTa XUco0JIall KyHuaaruau oepajiu:

bynapnan napxon G, —G,, =0 TeHrmmMK keaud YMKaam.
2°. (5 ,77) # (X,t) oyneanoa &,n yzeapysuunap oyuuua (1.40) menenamaca
KYuimMa meHenamany Kanoamianmupaou, SbHu
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G: +G,, =0, (&m) = (x.1). (1.36")
By xocca 1" xocca kabu ncOoTiaHaIu.
3. G(xt;0,7)=0, G(xt;l,7)=0;
by Tenrnuknapuunr 6upununcu G (X,t;é‘ ¥/ ) GyHKIUSHUHT hopMynacuIaH

OupaaHuTa Keaud YMKaId, MKKMHYUCH 3ca

Gl(x,t;l,n):mx

" (x-(2n+2)1)’ (x=(2n-2)1)" || _
ang{exp[_ a(t=n) ]—exp[— 4(t—n) }}0

TEHIJIMKKA acOCaH YPUHIUAUD.

4. E+Xe (O,I) oynca, Iirrt1 G, (x,t;&,m7) =0 menenux ypunau 6ynaou.
n—

HUcoor. £#xe(0,l), t—-n=6—>0 neb dapas kunaimmk. Y xomnza

limG, (x,t;&,7 )= LiLTgGl(x,t;g,t_g):

n—t

—&-2nl ? X+&—2nl ?
lim 2% Z{exp{ » ) :|—eXp|:_( - ) ]}

Ky#inaru OenruianiapHd KUPUTAUITUK:

(x—g—znlfﬂpo’(x+§—2n|j2:h2>o_
2 2

VY xonpa Jlonutan TeopeMacura acocaH

limG, (x,t;&,17) = Z{L@glér;{:—!gm]éé//:—}:

n—t

]/2) 32 ( ]/2) o2 )
2\/_2{5%9*&/8( /5) !9—>Oeh2/5( 2/52)}_

& 1 e 1 e
Pl {'f'fg{zn /} '853{%2 /HO
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DHIHN Gl(X,t;f,n) byukius  Epaamuaa

-3

6I/IpI/IH‘{I/I tIel“.':lp.':lBI/II‘/’I Macajla CYMMHMHHM TOIIHMIIIa

yramu3. @apa3  KWIAWIAK u( X,t) byHKIUA o)

MacaJlaHuHT euumu OyicuH. (1.36) Tenrmamana X, t 0

y3rapyBumnapau &£, 77 ra  anMamTupud, cyHrpa A0 Ei]
G,(x,t;&,m) dynkumsra, (1.36') TeHrmamanu osca
u(f,n) dbyHKIUATa KynauTtupuO, Xocwi OyiaraH TeHrjaMajapHu Xajjao
alpaMu3:

G, (U —u,)—u(Gy: +G,, ) =—f (£,7)G, (X t:£1), (x,t)=(&,7).

by aiiHusATHH

2 (61,10, ) (G0)— (GG (k). (1025

KypuHHIIOa  &3u0 Ba (x,t)e QU AB, 1e6 dapa3 KMITHO
Q, = {(5 7);0<E<;0<n<t- 8} coxa (3-uusma) OViinua UHTErpawIaiimMus, Oy

epla & - eTapju KU4UK MycOaT COH:
0 0
J‘J‘{—(Glug—uGlg)——(Glu)}dédnz—_U f(£,7)G,(xt;&n)dedn
o 06 on Y

UYan ToMongaru unrerpainra ['pun ¢popMmynacuHu Kyjiacak,

j Gudé +(Gu, —uG,, )dy =H f(£,7)G,(xt;&n)dedn (1.43)

TEHIIMKKA dra 0ymammus, Oy epaa 02, = ABUBB, UB.A. WA A
02, HuUHT Xap oup Oynaru O0yinya (1.43) naTerpannu xucoOnanmMms.

1) ABma 7=0, dn=0;, u(xt)=7(x), 0<&<I| 6ymranu yuyn

[ Gudé—(Gu, —uG,, )dn = [G,(x,t;£,0)u(&,0)dé = [7(£)G, (x.t;£,0)d&.

0 0

2) AAnma £=0, d&=0;u=¢,(t),G, =0, 0<y<t-& 6ynrann yuyn
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t-¢
J.Glud§+(Glu§—uGlg)d77:—j uG,.dn = I u(0,7)G,, (x,t;0,7 )dy =
A AA 0

t-¢

= [ 2y (1)Gy: (x,1:0,17 )dn.

0
3) BB, na =1, dé=0; u=¢,(t),G, =0, 0<y<t—¢ Gyarauu yuyH

t—¢

I Gudé +(Gu, —uG,, )dn = I uGlgdn:—J' u(l,7)Gy (x,t;1,7 )dy =
BB, BB,

0

——J(pl e (t51,7)dn.

4) B.A nan=t-g, dn=0, 0<¢&<| 6yaranu yuyH

leud§+(Glu§—uGM)dn= j Gludf:.cfu(f,t—g)Glg(x,t;é,t—g)dfz

B.A

=—Ju(&t-£)G, (x ;& t-g)dé

0

1), 2), 3) Ba 4) Oanapaa tonuiranaapau (1.43) TeHIIIMKKA KYIMU3:

Ir(i)Gl(x,t;é,O)d§+tf¢o(U)Glg(xvt?o’”)d”_

—J(pl (6t )dn—[u(&t-6)G (xt:Et—g)dé =
=—ﬂf(§77 (xt:&m)dédy. (143)
Kyiinaaru TuMuTHU XUCOOIANITHK:

im | u(&t-8)G (X t;&t-g)dé=

&—0

g 5o (252 o 252 o
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. 1 x—&Y (x+§j
=lim|u(&,t—g)—=<exp| —-| —= | |—exX

imJu(e )z\/—ﬂg{ p[ (2\/2” '{ N

&y x—¢&—2nl’ (x+§—2nlj2
+ exp| —-| —2—=———1| |—exp| -] —=—— dé=1, -1

Z[ p“z@ H '{ N =h-l,
Oy epna Z’ oenru —iuruHau N # 0 KukiMatiap Oyinda OJMHUIIMHN OWIITUPAIH.

1 | 1/2 _ X—f i
anIu Et—g) exp{ (Z\EJ}M’

0

IZ:% .I[ u(&t—¢) e {expl: ();/gj}

0

-0

—E— 2an (x+§—2nlj2
— ex —exp| | ————— dé&.
Z [ p{ ( 2\e P 2Je :
4’ - xoccaHn NCOOTIAIIAATH YCYIl OMIaH KypcaTum MyMKUHKY, |, =0.
— 5)/2\/; , STbHU

|, udonanu xapaimk. MHTerpan y3rapyBUuCUHH o =

E=X— 2ae TeHrmuK opkaim anmairrupamus. Yema X €(0,1) oxannuruaun

BTUOOpPra OJICAK,

:ilim (x—205\/g,t—<9)8’]/2e*”‘2 (—2\/;)da:

1 y2le N : 1
=—1lim Ul x—2ave,t—¢le“da=—
\/;gﬁo(x—l)J;Z\/g ( ) \/;

TEHTJIMKKa dra 0YyiaMus.

u(x,t)Te‘“zdazu(x,t)

IOxopunarunapan Kenuod YUKaIuKH,

lim | u(&,t—¢)G (xt; &,t—g)dE=u(xt).

&—0

(1.44)

Oumu (1.43) tenrmukna & —0 nma noumutra ytuod, (1.44) TeHTrTUKHH

bTHOOpra oJcak, |-uerapaBuii MacalaHUHT €YUMHU YIYH
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u(xt) =jr(§)Gl(X,t;§,0)d§+j.¢o (7)Gy: (x,t; 0,7)dn —

0

(1.45)
~[ ()G (xt:Ly)dn+ [dn[ f (&.1)G, (x.t:&n)d¢, (x,t)eQUAB,
dbopmymara sra 6yIamus.
1.2-Teopema. Azap r(x)eC[0,1], 9 (1), (t)eC[0,T],

t(0)=7(1)=¢,(0)=¢,(1)=0, g(x,t)eC (ﬁ) oynca, (1.45) ¢opmyra 6unan
aHuKoaneawn U (X,t) dyHKYUs OUPpUHYU Ye2apasuil MAcaiaHune evumu 0y1aou.

Hcoot. (1.45) TCHMIMKHUHT YHT TOMOHHUAArd Xap OWp KYIIWUIYBYMHH aJTOXHJIa

Yypranamus. Jlactinab ymoly GyHKIMSIHN Kapailiuk:

|
U, (1) = [ 7(£)G,(x.t;£,0)d&.
0
I'pun ¢pysxrmscuanAT 1’ X0Ccacura acocad

Uy, — Uy, = ij(g)(em ~G,)dE=0, V(xt)eQUARB,,

0

spHU U, (X,1)- (1.40) Oup >XMHCIIN TEHTIIaMaHU KaHOATIAHTHPAIH.

['puH QYHKIUSCUHUHT TY3WINIIUTA aCOCaH

limu, (60 = lim [ {(EGLG£,0)d

t—>+0

+Iim{i E(x,t;—§+2n|,0)—i E(x,t;§+2nl,0)}.

N=—o0

by epnan E(X,t;&,7) dyHkuussHuHT 3-4 X0CcamapuHu YbTHOOPTa OJIHO,

%T(O), azap x =0 6ynca,

limu,(x,t) =4 7(X), aeap x €(0,/) 6y1ca,

t—>+0

%r(l), azap x =1 6ynca,

TEHTJIMKJIapra 3ra OyiaMus.
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bynnan kenn6 uukamuku, arap 7(0)=7(1)=0 06¥ca, tIingul(x,t) =7(X),
X €[0,1] Tenrnuk ypurim 6ynamm.

Arap t>0 ne6, E(x,t;¢&,n7) Ba G(X,t;£,77) GyHKOMITAPHUHT TY3WINIIHHUA

»bTHOOPTa 0JICAK, Kyluaarura sra 0yiamMus:

nmu(xt)_nmjr(g)Z[E(xt§+2n| 0) - E(x,t;—& +2nl,0)]d¢& =

—00

:J[T(Zj) i [E(O,t;¢f+2nl,0)— E(O,t;—§+2nl,0)]d§ =0.

Xynau 1ry kKabu KypcaTHill MyMKHHKH, Iirln0 u(x,t)=0, t>0.
x—l-

OHau Kyiuaard QyHKUUSHU YpraHailiuk:

U, (x,t) = [, (7)G (X, 1;0,7)dl7.

Arap (X,t)eQUED o6ymca, (Xt)#(0,7) OYymamgu. VYuma ['pun

ynxuuscuaunr 4° — pa 1° — xoccacunu >pTHOOpra ONCaK,

0
%(GZXX _GZt)dn =0

TEHIJIMKKA 3ra 0ynamu3, nemak, U,(X,t)- (1.40) TeHriaaMaHUHT €UMMH SKaH.

t
Upyx —Uy = _Inlgt] @0 (7)Gy: (X, 1,0,77) + I("o(ﬂ)
0

['pyH QYHKUMSACUHUHT TY3WJIMIINTA ACOCaH, KyHUAaru TEHIVIMK YPUHIIN:

u, (x,1) = I%(n)z L IE(X,t:2n|,f7)0|77=
XZ
N—I%(n) T { 4(t—ﬂ)}dn+ (1.46)
X — 2n| (x—2nl)?
2\/—.[@0(77)2 3/2 |: W}dﬂ
Arap t >0 06ynca, Oy TCHIITUKIaH
limu,(x,t) =lim — ,[%(77) { X }dn_
x—+0 x—+0 2\/_ 3/2 4(t — 77)
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n’l’
——I%(n)Z L XF{ t_n}dﬂ-

By epaaru MKKMHYM KYIIMTYyBYM HoJra TeHT. byHu spTHbOOpra onub Ba OupuHYU

uHTerpanaa 17 =t —x?/4a*, a >0 anmamTupum 6axapuo,

~+00 X2 )
limu, (x,t) = lim [ —je‘“ da
X—+0 X—+0 \/_ x/‘z'.\f d

TEHIJIMKKA 3ra 0Ynamu3. by Tenrnuknan t >0 O6ynrannuru yuyH

X—+0

limu,(x,t) = \/_T(po(t)da:goo(t), t>0 (1.47)
7T %

TEHI'CHU3JIUK KeIno YHUKaIu.

Jlammtan kowpmacuaaH ¢oiigananu® kypcatum mymkuHkd, arap X e (0,l)

oynca, Vn(<t) Ban=0,£1,+2, .... yuyn

x—2nl (x—2n?1)°
—exp| ———||<+
(t-n)" { 4(t - 1) }

TEHICU3NUK VpuHIU, 17 —>t Aa 3ca Oy udoaa HOJIra HHTUIIA/IH.

Bbynu spTubopra onuod, (1.46) tearnukaa t — +0 ma aummuTra yrcax,

limu,(x,t)=0, x e (0,1) (1.48)

t—+0
TEHTJIMKKA 3ra OyiaMus.

FOxopuaru kabu ycynaa KypcaTuil MyMKUHKH,
t
U5 (%, 1) ==[ @, (7). (X, t:1,7)dl7y
0

¢ynxmust (1.36) ra Moc Oup xuHCIN TeHrIamaHu KaHoarTnantupagu Ba ¢ (1) =0

oyca,
Iirlr_10u3(x,t) =¢p(t), te[0,T]; tIirrg)us(x,t) =0, xe[0,l1]

TEHTJIMKJIAp YPUHIN OYIau.

Ba HuxosT Kyiiugaru QyHKIUSHU YpraHaMu3!

u,(xt) = [dn[ f (&mG,(xt:&mdé.
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(x,t) e QU ED 6yacun. Yama

Upe —Uy =

=-lim [ £ G, (x g mds + | dn[;?—gj [fEme.ex e mde.

I'pun ynxnuscuauHr 19 — Xoccacura acocaH MKKMHYM KYIIMIyBYM HOJIIA TEHT.

bynu Ba (1.42) TeHrnukHU YHTHOOPTA OJICAK,

u4xx _u4t = _IUILT;'.I[ f (5177)E(X1t,§’77)d95—

—Iﬂlir”l. f (5,77){ i E(x,t;—=& +2nl,n) —i E(x,t;§+2nl,n)}d§.

By tenrnuknan E(x,t;&,17) dysaxkuusaaunr 1%- 3° — xoccanapura acocan

Uy, — Uy =—F(X1), (x,t) e QU AB,

XX

TEHIJIUK KEJIUO YMKAIN.

t >0 6yncun. Y xonna (1.42) Ba (1.42") TeHrmMKnapra acocan

lim u, (x.t) =jd;7j f(&,n) f [E(0,t;—& +2nl,0)—E(0,t;£ +2n1,0)]dE =0

X—+0

TEHTJIMK KeJIMO YuKaau. XyIau Iy KaOu IirlTlO u,(x,t)=0, t>0.

AHNKKH, I f(&,n)G (xt;&,n)dé  bynkuus te(0,T), xe(0,1) na

y3iykeusgup. LIlyHuHT yuyH
t—>+0

i, (ct) = lim [ 6] (.G, x5, m3d =0.

4
FOxopumarmmapaan u(Xx,t) = Zu ;(x,t) dynkums 1-yerapaBuii MacanauuHr Gapya
i1

mapTIApUHU KAHOATIAHTUPHUIIY Keub uynkaau. 1.2- Teopema UCOOTIIAHIH.
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IT BOb

Ol KHCMHUAA MOJAEJ NAPABOJIO-TUITEPBOJIUK
OIIEPATOP KATHAIIT'AH IOKJIAHT'AH TEHT'JTIAMAJIAP YYYH
TPUKOMMUM MACAJIACHA

2.1-§. X+ y=0 xapakTepucTHKaAa YerapaBuii mapT OepHJITaH Xo0J
yuyH Tpukomu macajacu
Q=0 uQ, UOA coxazna ymoy

0=LuE{L1UEUXX_uy_ﬂ1u(X’O)’ (xy)eQ,
Lu=u,—u, —Au(x-y,0), (xy)e,
MapaGoo-THNepGOK TeHIIAMAHH  Kapailmik, Oy epia 4, Ba ,-Gepwiram
xaxkukuit connap, OA={(X,y):y=0,0<x<1}-
Lu =0 TeHrnaMaHUHT THN Y3rapyil YU3UFH, 1B D

Q, ={(xy): 0<x<1,0<y<1}, B

Q,={(xy): —y<x<y+1(-42)<y<0}. o T

2 C

Lu =0 renrnama yuyn Tpukomu macaiacuau

ypranamus.
QyHKYuUA

2.1-macama.  Illynoaii u(x,y)e ﬁ[C(ﬁi)mCﬁ‘; (& )]
i1

monuncunku, y € éa Q, coxanapoa Lu =0 menenamanu, ynune yecapacuoa
u(0,y)=ey(y). u(Ly)=e(y), 0<ysi;
u(x,—x)=w(x), 0<x<(1/2)

2.1)
(2.2)

yeeapasuil wapmaapuu, OA mun y3eapuw uuzueuoa sca Kytuoacu
(2.3)

JLTOU(X’ y)= yILr[]Ou(x, y), 0<x<1
(2.4)

ylL”jouy(X’ y)= yILr[]Ouy(x, y), O0<x<1
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yaaw wapmiapuu Kanoamaanmupcur, Oy epaa goo(x), gol(x), w(x)—6epnnraH
y3JIyKceu3 QyHKIusuiap 0ynuo, ¢, (O) = w(O) KEJIMIIYB [apTH Oa’Kapuiiaiu.
Matematuk amabuétinapaa Oy macaia Tpukomu macanacu jie0 atanaau[6].
Kyiiunran macananuar Oup KuUMMaTiu eywMImuHU ucbotnaiimu3. dapas
KWianmuk, 2.1-mMacamaHuHT u(x, y) eunMH MaBxXyn OyicuH. (2.3) Ba (2.4)
mapTiapHu  xucoOra onmb, Kyhumarm Oenruianuiap Ba (apaszimapHu KaOym
KAJIaMU3;
u(x,0)=z(x),  xe[01]; z(x)eC[0,1]nC*(0,1); (2.5)
u,(x,0)=v(x), xe(01); v(x)eC'(01)nL[0,]]. (2.6)
by Genrmnanuiapau ypTHOOpra oncak, €2, coxagma L,u=0 teHrnmamanuHr
(2.2) Ba (2.6) mapTIapHM KAHOATJIAHTUPYBYM €YMMH OWUpHHYM 00012

Kyutanuwirad Puman ycynu Ounan Tomminanu Ba (1.8) dopmynanan ¢oiinananuo,

Oy eunM Kyiuaaru KypuHuIia €3uiaau:

X+y

u(x,y):w(%}w(%y]_w(op [ v(t)dts

0

+1, xzy j T(T])d?]-f—% I d& I t(n)dn. (2.7)
4

X+y 0
(2.7) dynkuusna Yy =0 neb Ba (2.5) OearunaiHd 6THOOPra oMb, XOCHI

Oynran TeHrMKHU Auddepenuumamiaimus3. Hatmkana Kyliuaarura sra 0ynamus:
o'(X)=y'(X/2)+v(x)+(4,x/2)z(x), xe(01). (2.8)
LLu=0 renrnamana Ba (2.1) maptnapaa y —+0 ga numutra yTHO, (2.5) Ba

(2.6) GenrunannIapHu XMCoOTa 0JIcak, KyiHuaarn MyHocabaTiiapra KejlaMus3:

t"(x)—v(x)=A4z(x), xe(01); (2.9)
7(0)=9,(0), 7(1)=¢,(0). (2.10)

(2.9) Tenrnuknan (2.8) TEHrIUKHYU Xa11a0 altupuo, T(X) byHKuMsIra HUCOaTaH

"(X) = ' (%) + [ (4X/2) - 4 [t (X) == (%/2), xe(0.1) (2.11)

nudepeHIan TeHriaMara 3ra Oyinamus.
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JHlemak, 2.1-macanma eummra o3ra Oymum wmabHOocwma {(2.10),(2.11))}

Macajara SKBUBJIEHT 3KaH. lIlyHUHT yuyH Oy MacajlaHu ypraHaMus.

2.1-teopema. Aeap 4,20, (/12 / 2) <A meHecuznuxnap  baxcapuica,

{(2.10),(2.11))} macana bummaoan opmux ewumea 32a OYAMAUOU.

HcooT. Teckapuman ¢apa3 kunaitmk, {(2.10),(2.11))} macanaHuHr e4nMu

MaBKyn Ba ymap 7,(X) Ba 7,(X) Oymcun. Y xonjga ynapHuHT aifupmacu
7(X)=1,(X)—7,(X) KyHnnaru Gup KUHCIM MacalaH! KAHOATIAHTHPAIH:

2"(X)=7'(x)+[ (4x/2) - 4 |7 (x)=0, xe(0,1); 7(0)=0, r(1)=0. (2.12)

®dapa3 kunaimk, (2.12) macana TpuBuaiMac T(X) £0, xe [O,l] eyuMmra sra

OyncuH. Y X0J1a Betiepmrpacc TeopeMacura acocaH

sup |r(x)| :|T(XO)| =M >0, xe[0,1]] Tenrmuk Yypunma. 7(0)=0, 7(1)=0
Xe[O,l]

6ynramurn yayn X, €(0,1) 6ymammn. Y xonza X, Hykraga 7(X) ¢pyHKuus mycoar
MakcuMyMmra éku Man(uii MUHUMyMra spuiuaan. Arap 7(X,) MycOar MakcuMyMm
(éxu Mauduii MuaIMYM) O¥ica, 7"(X,)<0(=0), 7'(X))=0 6ymmub, 2.1-Teopema
wapriapuiad  kenmu6  umkyBun 4 >0,(4,/2)<A,  ékm 4 =0, 4, <0
TEHTCU3NUKIIAp YpUHIHN OViIHo,
{T"(X)—T'(X)+|:(22X/2)—21]T(X)}‘X:XO <0(>0)

TEHTCU3NUK XaM ypuniau O0ynamu. by sca (2.12) maptiapHUHT OMpPUHYKMCHUTA 3HI.
Hemax, 7(x)#0, xe[0,1] neran ¢apasumu3 HOTYfpm oKkaH. VYH2
z'(x) =0, Xxe [0,1]. by tenrimux A, = A, =0 Oynranna (2.12) nan Gupaanura keiauod

yukaau 2.1-TeopemMa uCOOTIaHIH.

Ouam {(2.10),(2.11))} macana cUMMUHHHT MaBXYIIUTHHU Kypcatamus. Ly
makcagaa {(2.10),(2.11))} macanana Z(X) = r(x) — @, (O) — [(01 (O) - ®, (0)] X

AJIMAallITUPHUII KUJIaMU3. HaTI/I)KaIIa

z"=f(x), xe(0,1); z(0)=0, z(1)=0 (2.13)
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macanara kenamus, Oyuna f (X)=7'(x)+| 4 —(4,%/2)]7(x)-y'(x/2).
By macananunr ['puH QyHKIMICH MaBXKyl Ba Y

G(x,s)z{

(s—1)x, X<Ss;
(x—1)s, s<X

kypuaumra sra[/]. Yema ['miusOept Teopemacura acocan (2.13) macaiaHUHT

CUMMH

z(x)sz(x,s)f(s)ds, x €[0,1] (2.14)

0

KypuHUIIIa aHukiananu[7]. By TeHrimkka Z(X) Ba f(X) GyHKUUSITApHUHT

udoaanapuHu Kynuuo, cyHrpa 7 (X) UIITUPOK 3TraH UHTErpaiHu Oynaknao,

1
r(x)—IKl(x,s)r(s)ds: f.(x), xe[0]] (2.15)
0
KYPUHHUILJIaTd TEHTJIMKKA KeJlaMu3, OyHaa

() [[L(Zh )5 =28 -2]f2, xss
R T

X 1
f,(x) =[21(0) — 2 (0)]x+ 0, (0) — (x~1) [sy*(s/2)ds — x[ (s ~1)y*(s/2) s
0 X
(2.15)- r(x) HOMAbJIyM (QyHKIUATa HUCOATaH WMKKWHYU Typ Dpearonbm
UHTErpaj TeHrIamacu Oyimo, y euymmra sra Oyaum mabHocuma {(2.10),(2.11)}

Macasiara SKBUBaJEHTAUp. LI[yHMHr y4yH  yHUHI €UMMHHUHT MaBXYyMJIUTH

{(2.10),(2.11)} macamaHUHT EUUMHUHUHT SITOHAJIMTUJIAH KeIO YuKaau. SAbHH,
1
r(x)-[K,(x,3)7(s)ds =0, xe[0,1] (2.15")
0

Oup >KUHCIW HWHTerpay TeHrmama (2.12) Oup >KUHCIM Macajara 3KBHBAJICHT

oynaau. (2.12) macana ¢akar TpuBHal eyuMra sra OVIraHIuru y4yH (2.15') oup

YKUHCIIA UHTETpall TeHr1aMa xaM (gakat TpuBuaj edyumra sra. Y xoiga Opearoibsm

aNbTepHaTUBacHra acocad (2.15) TeHrmaMaHWHT €YUMH MaBXKY/] Ba STOHA.
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Arap w(x) GbyHKUMS KylHIary mapTiapHu 6axapca

W(X)eC[O,]/Z]mCZ(O, ]/2), l//'(X)e L[O,]/Z], (2.16)

y XoJJa fl(x)eC[O,l]mCZ(O,l) oynuob, (2.15) TeHrJIaMaHWHT €YUMU T(X)

byHKIMS xam [y cuHdra kKapauwm Oymaau. (2.15) wHTerpanm TeHriamaaaH

TONWJITaH T(X) byukusau (2.8) éku (2.9) TeHrnuKka Kyiuo, V(X) GyHKIHASHA

tonamu3. lllynman cyur kyimnran 2.1-macamanuHr eunmu (2, coxama (2.7)
(opmyna Ouitan, €2, coxazma sca U,, —U, = ﬂir(x) TeHrjaamManuHr (2.1) Ba

u(x,0)=7(x), 0<x<1 (2.5

MIAPTIApHU  KAHOATIAHTHPYBUM, SHHU OWPHUHYM dYerapaBUil  MacajJaHUHT

CUMMMWHUHT CI/I(baTI/IIIa AHUKJIaHAOW.

u(x,t) :j.r(ﬁ)Gl(X,t;f,O)df+'t[(00(77)G1§( x,t; 0,n7)dn -

t

~[0.(1)Gy: (x.t;L7)d7 MJdnjr(é)Gl(Xi;m)dé -

0
Ouau Q coxana ymoly
. Mu=u, —u,—Au(x,0), (x,y)eQy,
= u=
Mu=u, —u, —Lu(x+y,0), (xy)eQ,
napaboJIo-rTUNEepOOSTUK TEHTIIaMa YIyH TpUKOMH MacaacuHU YpraHaMus.
2 .
2.2-macada. Ulynoaii  U(X,y)e ﬂ[C(Qi )N CE (L )] pynryus
i=1
monuacunku, y € 6a €, coxarapoa Mu=0 menenamanu, ynune uecapacuoa

(2.1) 6a (2.2) uecapasuit wapmnapnu, OA mun yzeapuwr uusuzuda sca (2.3) 6a

(2.4) ynaw wapmaapru KanoamaaHmupcun.

Kyitunran 2.2-macanaHuHr u(x, y) eunmMu MaBxkyn OVicuH. (2.3) Ba (2.4)

mapTiaapHu Xucodra om0, (2.5) Ba (2.6) Oenrwrnanapau Ba (apasznapHu KaOym

Kuiamus. by Genrunanuiapau xucobra osncak, (2, coxaga M,u =0 TeHrmamMaHuHT

(2.2) Ba (2.6) mapTiapHu KaHOATJIAHTUPYBYU €UMMHU OMPUHYM 00012 aHUKJIAHTaH
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(1.8) dopmymnaman Qorinanmann6d Tommiaagw Ba Oy eunM Ym0y KYpUHHIIIA

é3nnanu:
_ X+y
u(x,y):w(X_zyj+w(XL2yj_w(o)+ [ [V(§)+%(x—§)r(§)}d§. (2.17)
(2.17) dynxkumsima Yy =0 neb Ba (2.5) Oenrmianau YpTHOOPra 0JIMO, XOCHIT

Oynran TeHrukHU Auddepennmamuiaivu3. Hatmwkana Kylingarura sra 0yiaMus:
X X
T-(x):W'(Ej+v(x)+%jf(§)d§, XE(O,l). (2.18)
0

M,u=0 Tenrnamanga Ba (2.1) maprmapaa y — +0 nmmurra yTuo, (2.5) Ba

(2.6) GenrunanuiapHu Xxucoobra oncak, (2.9) Ba (2.10) myHnocabarnapra Keiamus.

(2.9) renrnuknan (2.18) TEHTIMKHY aiinpuo,
()~ (1)~ 2 () + 2 e(£)de :_w-@, xe(0.) (2.19)

KYpUHUIILIard UHTErpo-nuddepeHian TeHriiaMara sra 0yiamus.
Jlemak, 2.2-macana eqyumra sra Oyiaum MasHocuaa {(2.10),(2.19)} macanara
HKBUBAJICHT DKaH.

2.2-Teopema. Azap 4,20, 4 < (22 / 2) meHeCU3IuUK  basxcapuica,

{(2.10),(2.19)} macana 6ummaoan opmuk euumea sea 6yIMarion.

Hcoor. {(2.10),(2.19)} macana 7,(X) Ba 7,(X) edumuapra sra Gyncun. Y
X0J11a r(x) = rl(x)—rz(x) byHkuus ymOy Oup IKUHCIM MacajaHu

KaHOATJIaHTHPpaOaN:

()~ (0)~ A7) + 2 [¢(£)d2=0, xe(01); (0)=r(1)=0. (220

®dapaz kuainuk (2.20) Macana TpuBHaJIMac T(X) £0, xe [0,1] e4uMra sra
OYJICHH. Y X0J1a Benepmrpacc TeopeMacura acocaH

sup |z'(x)| = |r(xO )| =M >0, x,<[0,1] renrmuk  Ypurnmn.  7(0)=7(1)=0
xe[O,l]
OyAraHauru yayH X, € (0,1) o6ynanu. dapa3 KUIaIuK, T(X) byHKIUA X, € (0,1)
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HyKTaja MycOaT MakcuMmyM (MaH(Uid MHHMMYM) Ta DpUIICHH. Y XO0jJa

o"( X)|x:x0 <0(20), 7'(%)=0 6ymmb, Teopema MWAPTIAPUAAH KEIUO UHKyBUM

{2,20, 4, <(2,/2)} éxn {1,>0, 4 <(A,/2)} tenrcusmknap 6axapuica
=0 200 S e -o(eae]

TEHICU3IMK XaM Ypuniu Oynamu. by - (2.20) HuHr OMpUHYM TEHTJIUTHIA 33U,

<0(>0)

X=Xq

Jlemak, dapa3uMu3 HOTYFPH, SHHU T(X)EO, Xe[O,l]. by tenrmuk A4, =4, =0
oynranga  (2.20) wmacamagan — Oupjmanura — keauO — yukagu.  Jlemak,
7,(X)=7,(x), xe[0,1]. 2.2-reopema ncdornany.

Oumu  {(2.10),(2.19)} macama €YUMHHHHT MAaBXYIJUTHUHU KYpcaTHUIlra
ytamus. bynunr yuyn (2.19) tenrmamanu r"(X) = p(X), Xe (0,1) KYPUHHUIIIIA

€310 onamus, Oy epra
p(x):r'(x)+ﬂlr(x)—%fr(c§)d§—w'(gj.

by Tenrnamana p(X) (GYHKIIMSHA BaKTHHYa MabliyM n1e0 XucoOjacak, yHUHT

(2.10) mapTaapHu KaHOATIAHTUPYBUU CUUMU

1

7(X) IG (x,5) f,(s)ds+] ¢, (0) -, (0) | X+, (0) (2.21)

0

KYpUHUIIIA aHuK1anaau[7], 0y epaa G (X, S)— ['pun QyHKIMACH.
(2.21) Tenrmukka G (X, S) Ba P ( X) dbyHKUMUsIIapHUHT UdoganapuHn  Kynuo,

CYyHIpa T (X) UIITUPOK €TraH MHTErpagHu O0yiakiao, T(X) dbyHKuMsIra HUCOaTaH

1
—sz(x,s)r(s)ds = f,(x), xe[0,1] (2.22)
0
KYPUHUIIIIaTH UHTETpajl TeHriamara sra oynamus, 0y epaa

[ As% +(22, —44)s+ 4, — 44 —4|x /4, x<s;
K, (X,s)=
() | 48" = A x+44s—-4](x-1) /4, s<X,
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X

fo(x)=(1- x)js:,//‘(s/Z)ds - xj(s ~1)y'(s/2)ds+| ¢, (0)— @, (0) |x+ 2, (0).

0
(2.22) - uxxkuaum Typ PpearosbM HWHTETpall TEHriIamacu Oynud, y euumra ira
oymum mabHOcuaa {(2.10),(2.19)} macanara skBuBajeHT. LIlyHUHT ydyH YHHUHT

eanMUHUHT MaBxymre {(2.10),(2.19)} macana eYMMHHHUHT STOHAIUTHIAH KEJINO

yuKaau. by MHTErpan TeHrinamaHu eduo, T(X) ¢yHKIMSIHU Tomamu3 Ba yHU (2.9)
¢ku (2.18) TeHnuKKa Kyiuo v(X) dbynkusau toramus. lllynnan cyHr kyiwiran
MacalaHuHr edmmu (), coxaza (2.17) ¢opmyna Oumman, €} coxaga oca
Uy, — U, = ﬂlr(x) TEHTJIaMa Y4YyH OWpUHYM dYerapaBHil MacCaJlaHUHT €YUMHU

cudaruaa anukanaau[8].

Q=0 uQ, UOA coxana ymoy

. NU=u, —u,—4u,(x2)_ . (xy)eQ,
= u=
NU =, —Uy, = AU, (X+Y,2) . (%Yy)eQ,

2

2.3-macana.  [ynoaii  Uu(xy)e n[C(Qi ) NCr (D )] dynxyus

i=1

monuacunku, y € 6a €, coxarapoa Mu=0 menenamanu, ynune uecapacuoa
(2.1) 6a (2.2) uecapasuit wapmnapuu, OA mun yzeapuwr uuzuzuda sca (2.3) 6a
(2.4) ynaw wapmnapnu Kanoamianmupcun.

Kyitmnran 2.2-macanaHuHr u(x, y) eunMu MaBxkyn OVicuH. (2.3) Ba (2.4)
mapTiaapHu xpcobra onuo, (2.5) Ba (2.6) Oenrwnanuiapau Ba (apaszmnapHu KaOy
Kuiamus. by Genrunanuiapau xucobra oscak, (2, coxaga M,u =0 TeHrmamMaHUHT
(2.2) Ba (2.5) mapTinapHu KaHOATJIAHTUPYBYM €UUMH OUpUHYM 00012 KYIJIaHUITaH
Puman ycynu Ownan tonwmiaau Ba (1.7) dopmynaman ¢oiigananrad xojima Oy
e4nM Yoy KypuHUIIa E3UIau:

u(x,y)=r(x+ y)+w(x;2y)—y/(xz y)—lﬂngyv(«f)dg‘ (2.22)

KYpUHHILIA E3WIANHN.
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(2.22) pynkumsau y Oyitmua nupdepennmaiaiimus, cyarpa Y =0 med Ba

(2.6) 6enrunanran YpTHOOPTA OTHO, KyHHIArK TSHTJIMKKA 3ra OYIaMu3:

v(x)=7'(x)- (Xj j <(0,1). (2.23)

Oumu N,u=0 Tenrnamana Ba (1) maptinapga y —+0 mumurra yTuo, (2.5)

Ba (2.6) OenrmnanuiapHu xucoOra ogcak, (2.10) Ba Kyiummarm myHocabatra
KeJIaMu3:
"(x)—(1+A4)v(x)=0, xe(0,1); (2.24)
Jlemak, 2.3-macama euymmra sra Oymmm mabHocuma {(2.23),(2.9),(2.10)}
Macajara SKBUBaJICHT JKaH.

2.3-Teopema. Aeap {4 <-14,>0}, {4 =-1VA4,eR} 6a
{4, =0, VA, € R} wapmuap epynnacudan 6upu 6axcapuica, {(2.23),(2.24),(2.10)}

macana bummaoan opmux edumea 22a OYIMauou.
Hcoor. bynunr yuyn {(2.23),(2.24),(2.10)} macamara Moc OHp >KHHCIIH

Macaja, SbHH

() =L+ A)v()=0, xe(01); 7(0)=r(1)=0; (2.25)
V(x):f'(x)_%jv(g)dg (2.26)

HIapTiapAaH TaUIKWI TONraH Macaja (akaT TpUBHMAJ €4YMMra 3ra SKaHJIUTUHU
KYpCaTHIII €TapJIu.

My wmakcanna (2.25) parm  OUPUHYM  TEHTJIMKHU r(x) byHUATa
KYMalTupuO, HaTWXKaHU X Y3rapyBuu Oyitnua [O,l] OpAIMKIA UHTErpAIIANMHU3.
Cyurpa xocui OyiraH TCHIIIUKIATH 7 (X) UIITHPOK ATTaH MHTETpaIHu Oyakiad

Ba T(O) = T(l) =0 teHrnukiIapHu xucobra onmo,
1 1
()T dx+(1+4)[z(x)v(x)dx =0 (2.27)
0 0

TEHTJIMKKA 3ra Oyiammus.
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X
Ouau (2.26) TEHTJIMKHU J'v(f)dﬁ dbyHKIUsATa Kynaiupud, HATHIXKAHU X
0

y3rapyBuu Oyiinua [O,l] OpAJIMKJA UHTErPAILTANMU3:

[ ()i v(£)de = [ ()i v(£)dz -2 | [v(£)de o
0 0 2 0

0 0
By tenrmmknapaan 7(0)=7(1)=0 wapmiap Ba

1 X 1[t 2 1

jv(x)dxjv(f)df = ED‘/@)M} , J'r'(x)dxj'v(g)dg = —Ir(x)v(x)dx

0 0 0 0
TEHTMKJIapra acoCaH KyHH/Iard TCHIJIUK KeIr0 YMKa v

1 1[t 2 1 i 2

[v(x)v(x)dx = E{jv(é)dé} E@J{J‘v(f)df} dx. (2.28)
0 0|0
(2.27) Ba (2.28) TeHrnuKIIapra Kypa, yioy TeHTJIMK YPHHIIH:

1

[[=(0] dX(“%)%HV(é)dé} (1+ﬂ4)%l[iv(§)d§} dx=0. (2.29)

0 0
2.3-reopemannnr {4 <-1,4,>0} éku {4 =-1V4,eR} wapmiap rpynnacu
6axapunamuran 6yica, (2.29) tenrmukaan 7'(x)=0, x€[0,1] skamnurn xenu6
unkamu. Yana 7(0)=7(1)=0 wapmiapra xypa 7(x)=0, xe[0,1] 6ymamm. Arap

A, =0 6¥uca, (2.26) nau v(X)=7'(X) TeHramk keans unkaau. bynn Ba A, =0 Hu

1
»pTHOOpra oncak (2.29) TeHrimmK j[r'(x)]z dx =0 xypuHUIIHU 01MO, YHIAH SHA
0

7'(x)=0, xe(0,1), span 7(x)=const, xe[0,1] Tenrmuk xenu6 umkamu. Vuna
7(0)=7(1)=0 wapraapra kypa 7(x)=0, x e [0,1] . 2.3-TeopeMa UCOOTIIaH/IH.
Oumn - {(2.23),(2.24),(2.10)}  macara  E€YUMHHHHT  MAaBXYJUIMTHHU

KypCaTHILTa yTaMu3.
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Arap fO(X) = r'(X)—l//'(X/ 2) HU BaKTUHYA MabliyM 1e0 Kapacak, (2.23) TeHrJuK
v(x) ¢yskumsra mucbGaraH MKknHY9M Typ BosbTeppa MHTerpan TeHIIamacu

OynuO, YHUHT €YUMH KyWHaTu KYPUHHIIAA aHUKJIAHAIH:

v(x)=fy(x izje”ﬂ”/z (t)dt. (2.30)
V(X) byakuusauHT (2.30) Tenrmkaaru udomacuan (2.24) TeHrIMKKa KynnO Ba
6ab3u xucoOnanuiapuu 6axapuo, 7(X) HoMabIyM (yHKIMsra HICOATaH

T--(x)_(1+zj)P(x)_%f(xp%z;ir(t)ewX>/2dt}:g(x), xe(01) (231)

KYpUHUIIIard UHTErpo-nuddepeHiuan TeHriamara sra 0yiamus, 0y epaa

g(x)=(1+ﬂl){w(—j——ﬂzl// e/ ﬂ;feﬁ“x (j }

(2.31) Tenrnamann 7"(x)= f(x), xe(0,1) kypunuuza é3ub onamus, Oy epua
f(x):(1+zj){r-(x)_%r(x)ﬁgff(t)emx>/zdt}g(x)’ ce(01),

by rtenrmamana f(X) (YyHKUMAHM BakKTWUHYa MabiyM 1e0 xucoOjacak, YHUHT

(2.10) mapTaapHu KaHOATIAHTUPYBYH CUUMH

1
r(x)=[G(x,5) f (s)ds+[(0)—,(0) |x+¢,(0) (2.32)
0
KypuHHIIAa aHukianaau|[7], 0y epaa G (X, S)— ['pun QyHKIMACH:
(s—1)x, X<S;
(x—=1)s, s<x

G(x,s)z{

(2.32) TeHrimkka G(X,S) Ba f(X) GyHKUMSUTApHUHT UoaanapuHu  KYyiuo,

cyHrpa 7'(X) MIITUPOK eTraH MHTerpanHu 6ynaknad, 7(X) ¢pyHkumsara HucOaran

r(x)—(1+ ﬂl)l‘ Ks(x,s)z(s)ds= f;(x), xe[01] (2.33)

KYpPHUHHUIIIATY UHTETPAJl TeHI1aMara Kejaamus, Oy epaa
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-xe 2 ', X<s:
Ks(x,8)=
A s-1 &(s X)
-xe 2 " 4+e?2 7 s<X,

X

fg(x):(x—l)jsg(s)ds+ x_l[(s—1)g(s)ds+[¢1(0)—¢0(0)]x+¢0(0).

0
(2.33) - wkkuHuE Typ PpeArospM HHTErpajl TEHIJIaMacu OyimmoO, y
{(2.23),(2.24),(2.10)} macanara skBuBajieHT. IIIyHMHr y4yH YHHHI €YHMHHHHT
MaBxyumara  {(2.23),(2.24),(2.10)} wmacajla €YMMHHHHT STOHAJIWTHIAH KeEIHO
unkamu. By umHTerpan Tenrmamazan 7(X) (yHKUMSHH TONWITaHAAH CYHT, YHH
(2.30) ra xyiub V(X) ¢bysakmusan  Tomamus. llyHnman cyHr Kyiwnran 2.3-
MacalaHuHr ednmmu (), coxaza (2.22) ¢opmyna Oumman, €} coxaga dca
Uy, —U, :ﬂlv(x) TEHIJaMa Y4YyH OHpHUHYM uYerapaBUil MacaJlaHUHT CYHUMH
cudaTuia anukIaHau[ 8].
Oumm Q coxana ymoy
N EluEuXX—uy—/iluZ(x,z)L:0 , (x,y)eQy,
Eu=u,-u,-4Lu,(x-y,2) . (xy)eQ,

napaboJIo-TUNEpOOSTUK TEHTIIaMa YIyH TpUKOMH MacalacuHU YpraHaMus.
2.4-macaga. Ulynoaii  u(X,y)e ﬁ[C(Qi ) NCEL (Y )] dynryus
i=1
monuncunku, y € ea ), coxanrapoa EU=0 menenamanu, ynune uecapacuoa
(2.1) 6a (2.2) ueecapasuii wapmnapnu, OA mun yzeapuw wuzueuda sca (2.3) sa
(2.4) ynaw wapmaapunu KaHOamMIAHMUPCUH.

Ky#innran 2.4-macanaHuHT u(x, y) edumu maBxyxn 6yncun. (2.3) Ba (2.4)
mapTiapHu xucobra onu0, (2.5) Ba (2.6) OGenrwianuiapHy Ba (apasiapHu Kalyl
Kuiamu3. by OenrunanuiapHu  opTHOOpra oncak, €, coxaga E,u=0
TeHIJIaMaHuHT (2.2) Ba (2.5) mapTiapHu KaHOATIAHTUPYBYH €YUMHU FOKOPHIA
keatupuirad Puman ycynu 6wian Tomwiaau Ba (1.7) popmyna épaamuaa Oy edum
ymloy KypuHHIIIa €3uIaiau:
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u(%,y)= (x+y)+y/( ;yj W(X;yjﬂzy@jv(n)dn. (2.34)

(2.34) dynkuusanu Yy y3rapyBuu OVitmua auddepeHipaiaimMmus, cyHrpa
y =0 ne6 Ba (2.6) 6enrunaniHu YpTHOOpra o0, Kyluaarura sra 0yiamMus:
(Lx+2)v(x)=27"(x)-2w'(x/2), xe(01). (2.35)
Eu=0 renrnamana Ba (2.1) maprmapaa y — +0 na immurra ytuo, (2.5) Ba
(2.6) Oenrunanmiapau Xxucoora oicax, (2.24) Ba (2.10) myHocabatiapra KelaMus.
(2.35) Ba (2.24) TteHrmWKIApAaH T ( X) dbyHkuusra HucOaTaH KyHuJaru
nugdepeHnnan TeHraaMara 3ra 0yaaMus:
(x+2)7"(x)=2(1+ 4)7'(x)==2(1+ 4 )y '(x/2), xe(0,1). (2.36)
Jlemak, 2-macana {(2.10),(2.36)} macanara S5KBUBaJICHT SKaH.

2.4-teopema. Aeap VA eR, A4, >-2 o6ynca, {(2.10),(2.36)} macara

oummaoan Opmux evyumea 32a OYIManou.
HcooT. Teckapuman dapa3 kuiaimnuk, {(2.10),(2.36)} MacagaHuHr e4nMu

MaBxyn Ba ymap 7;(X) Ba 7,(X) OYmcmH. Y Xonma ymapHUHT aiiupmacu

7(X)=1,(X)—7,(X) Kyinnaru Gup >KUHCIM MacalaHN KAHOATIAHTHPAIH:
(Ax+2)r"(x)-2(1+4)7'(x)=0, xe(0,1); 7(0)=7(1)=0. (2.37)

(2.37) maru TeHrJIamMaHW T ( X) ra KynautupuO, HaTWKaHW X y3rapyBum OyHnda

[O,l] OpajMKIa UHTErpauIaiMu3:

1 1
[[(Ax+2)z(x)z"(x)Jdx—2(1+ 4) [z (x)7'(x) =
0 0
Bupnnuu narerpanay 6ynaxna6 sa 7(0)=7(1)=0 wapmiapau xucobra onud,
1 1
[(ox+2)[7'(x) ()] dx+(2+24, + 4, )[7(x)z'(x)dx =0
0 0

TEHIJIMKKA 3ra OYnamu3. UKKuHYM HHTErpaiHu XUCO0J1acak, OXUPTH TEHIIIUK

1

[(Ax+2)[7'(x)] dx=0

0
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KYpUHUIIHU onanu. 2.4-teopema maprtura acocan A, X+2>0. YHma oxupru
TEHTJIUKIaH T'(X) =0 TeHrIuK, H’bHI/IT(X) =const, Xxe [0,1] TEHTJIUK Keiauo
unkamu. Bynu Ba 7(0)=7(1)=0 wapmiapuu sprubopra oncak, 7(X)=0, sbHu
7,(X)=1,(x), x€[0,1] sxannurunu Tonamus. 2.4-reopema UCOOTIAHIN.

Oumu  {(2.10),(2.36)} macana CYMMUHHHT MAaBXYIJIUTHMHU KypCaTHINTa
yramus. By epma xam f(x)=2(1+ ﬂi)[f(x) —y (X/Z)]/(ﬂzx +2) Genrmman

kupuTHO, 2.3-macanmagarn kaow, {(2.10),(2.36)} MacajgaHMHI €YMMH Y4YyH XaM

(2.32) xypuHUIIUAATH TEHTIUK YPUHIN SKaHUHH TOTIAMU3.

Cyurpa (2.32) TeHrIuKKa G(X,S) Ba f(X) (GyHKUMSUTApHUHT Oy
Macananard udogamapuHu Kyund Ba z"(X) WIITUPOK JTraH HHTErPaIHu

oynakma0,
r(x)+.1[K4(x,s)r(s)ds: f,(x), xe[0,1] (2.38)

TEHIJIMKKA Kejlamus, 0y epia

K,(X,s :{4(X_1)(1+ﬂ1)(/125+2)2, S<X;
4 2x(1+/'11)(2+,12)(123+2)—2’ Y<s

f,(X)= 2(1+ﬂl){(1—x)‘XUZSSJFZz//'(%jds—xI ;112.//'(%}13}

0
+01(0) = 5(0) ]x+,(0).
(2.38) - Z'(X) HOMabJIiyM (yHKIMsSITa HUcOaTaH UKKUHYHM Typ Dpenromsm

uHTerpa TeHriamacu OymmO, y {(2.10),(2.36)} mMacanara SKBUBaJCHTIUD.
[IyHUHT yayH YHHHT eduMUHUHT MaBxkyumrd {(2.10),(2.36)} macana equMUHUHT
SATOHAJTUTHAAH, IBHU 2.4- TeopeMajiaH Kenub duKaIu.

(2.38) umHTerpan TeHriIamagaH T(X) GbyHKIMS TomMMIraHmaH cyHr, yHu (2.35)
TEHIJINKKA Kyiuo, 1% ( X) byHKIUSHA TOIIAMU3. Arap

w(x)eC'[0,5/2]~C?(0,1/2), w"(x)eL[0,1/2] wmaprnap Gaxapuica,
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T(X) € Cl[O,l] N C? (O,l), V(X) eC [0,1] mCl(O,l) oymanu. Illynman cyHr
KyWinnras 2.4-macanaHuHr edumu (2, coxana (2.34) ¢popmyna ounan, () coxana
aca U, —U, = Alv(x) TEHIJIaMa Y4YyH OMpHMHYM YerapaBUil MacajJaHUHT €YUMU

cudaTuaa anukaaHau[8].

2.2-§. X—Yy =1 xapakTepucTHKa/Ja YerapaBuii IapT OepUJIraH XoJ1 Y4yH

Tpuxomu macasacu
ABBanru 2.1-§ na ypranuiaran Macajanapja Oup Heya IOKJIaHTaH napadosio-

runepbomuk  TeHrmamamap Q=0 UQ, UOA coxaga Kapamb, X+Yy=0
XapaKTepUCTUKACHAa uYerapaBuii mapt OepwiraH Xoi ydyyH TpHUKOMH Macaiacu
TaJKUK STHIITaH.
Ymby 2.2-§ rokopugaru MacajajapHUHT JaBOMH XucoOJaHWO, OyHIa Xam
() coxama IOKopuaru wmacamaimap Kapanmb, X-—Y=1 xapakrepucrukana
yerapaBuii mapT Oepuiiral XoJ yuyH Tpukomu Macaiacu ypraHuiras.
2.5-macana.  Ilynoaii  Uu(X,y)e ﬁ[C(ﬁi )N CE (Y )] ynxyus
i=1
monuncuuku, y Q\OA coxada
oL Lu=u, —u,—4u(x,0), (x,y)ey;
- ={Lzu =U, —U, —LUu(x-y,0), (x,y)eQ,
menenamanu, ynune yecapacuoa (2.1) sa
u(x,x-1)=w(x), (y2)<x<1 (2.39)
yeeapasuti wapmaapnu, OA mun yzeapuw wuzuzuda sca (2.3) ea (2.4) yraw
wapmiapuu  KaHoamiaaumupcun, Oy epaa @, (X), (pl(x), (//(X) —Oepuira
y3aykcu3 QyHkusiiap 0ynuo, ¢, (O) =y (1) KEJIUIIIYB [apTH Oakapuiajin.
Kyiiunran MacamaHuHr Oup KUHWMAaTiu edyWIumuHu ucOoTnaiimu3. dapas

KUJaimK, 2.5-macaJaHuHT u(x,y) eunmMu MaBxkyn OyicuH. (2.3) Ba (2.4)

59



HmrapTiapHu xucobra onu0, (2.5) Ba (2.6) Oenrunanuiap Ba dapasznapHu KaOyi
KUJIaMH3.

by Genrunanuiapau 3pTHOOpra oncak, Q, coxaga L,u=0 TeHrIaMaHUHT
(2.39) Ba (2.6) maptiapuu KaHoaTiaHtupyBuu eunmu (1.13) dopmynanan

doiinanancak, Kydugaru KypuHALa E3UIaau;

u(x, y):w(l+xz+yj+w(“xT‘yj_w(1)+

- j 1/(§)d§+ﬁ i (n—x)z(n)dn. (2.40)

(240) dyskmuaga  y=0 nme6 sawmmumrra  yTO, X Oyitmya

muddepenunamiacak, Kyiuaaru Mynocadarra KeJaMus:
oy I+ X
T (X)—l// ( > J I (2.41)

Onmu Lu =0 renrnamana Ba (2.1) mapmiapga y — +0 numutra yTHo, (2.5)

Ba (2.6) OenrwnamnuiapHu xucoOra oscak, (2.10) Ba Kkyimpgarm MyHocaOatra
KeJIaMu3:

"(x)—v(x)—A47(x)=0, xe(0,1); (2.42)

(2.41) Ba (2.42) TeHrnUKIApHU r(x) ¢yHKUMAra HUCOATaH KyWuJaru

uHTErpo-nuddepeHIman TeHriamMmara KeJITUPUI MyMKHH:

1

() + 7(x) - A (x) + 2 [e(n)dn = y/( ;Xj xe(0,1) (2.43)

{(2.10),(2.43)} wmacana euyumra sra OynMII MabHOCHAA KyWunaran 2.5-
Macajiara SKBUBAJICHTINP.

2.5-Teopema.  Aeap 4, >0,(4,/2)<A,  éxu  1,20,(4,/2)<A
menecuznukaap oaxcapunca, {(2.10),(2.43)} macana 6ummaoan opmux euumea

9ea o6yamatiou.
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Ucoor. Teckapuman dapa3 xkunmainmk, {(2.10),(2.43)} macaJlaHMHT €4UMU

MaBxXyJ Ba yJap Z'l(X) Ba T2(X) OyncuH. VY Xonma yJNapHUHT alupmacu

7(X)=17,(X)—7,(X) Kyilumarn Gup uHCIM MacaTaHU KAHOATIAHTUDA/IH:
"(x)+7'(x) - J- )dn =0, xe(0,1); 7(0)=0, r(1)=0. (2.44)

dapa3z KuIaiiuk, (2.44) macana TpuBrMaIMac T(X) £0, xe [0,1] edrMra sra
OYJICHH. v xoiaa Betiepmrpace TeopeMacura acocaH

Sup |r X)| |r(xO )| >0, X, €[01] Tenrmuk Ypunmu. 7(0)=0, 7(1)=0

x<[0,1]
OYNTaHJIUTH yUyH X, € (0,1) Oymann. Y xonma X, HyKrazna T(X) byHKkImMs Mmycoar
MakcuMymra éku Mauduil MuHUMyMra spumagu. Arap 7(X,) Myc6ar MakcHMyM
(éxm MaH(puil MEHIMYM) OYJIca, T"(XO) < 0(2 0), z"(xo) =0 6yaub, 2.5-Teopema

mIapTiapyura acocaH

{f'(x)w'(x){(w—x>/2>—ﬂr<x)—%1 [r<x>—r<n>]dn}

<0(>0)

X=Xq

TEHICU3JIMK XaM YypuHiu Oynaau. By sca (2.44) wmapTiapHUHT OUpPUHYHMCHUTA
sunaup. Jemak, Z'(X) £0, xe [O,l] neran (apasuMu3 HOTYFPU DJKaH. YHIA
7(x)=0, spun 7,(X)=7,(x), x€[0,1]. By Tenrmuk A, =4, =0 6yuranma (2.44)
TEHIJIMKJIapJaH OupJaHura Keauod yukaau 2.5-reopemMa HCOOTIaH/IN.

Oumu  {(2.10),(2.43)} macana €YUMHHUHT MAaBXYyIJIUTHHU KYpCaTHUIITa
ytamu3. byHuHr yuyH (2.43) TeHriamaHu T"(X)ZC](X), Xe(O,l) KYPUHUIIIIA

€316 onamus, Oy epaa
o 1+X
X )+ AT r(n)dn+ :
q(x) ==7"(%) + A 2! n l//( > )
by rtenrmamana q(x) (GYyHKUMSHY BaKTHMHYAa MabliyM J1e0 XucoOjacak, YHHUHT

(2.10) miapTnapHu KaHOATIAHTUPYBYU €UUMU
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1

7(X) IG (x,5)a(s)ds+] ¢ (0)—,(0)]x+,(0) (2.45)

0

KypuHUIIIa aHuktananu|7], 0y epaa G (X, S)— I'pun pyukmMsCH:
(2.45) tenrnmukka G (X, S) Ba f (X) GyHKIUATApHUHT UQoaarapuHu  KyHuo,

CYHTpa T'(X) UIITUPOK €TraH HHTErpaHu Oyiakiao, T(X) (dbyHkIuara HucOara
1

7(x) - [Kq(x.5)7(s)ds = f5(x), xe[0,] (2.46)
0

WHTErpaj TeHIJamara kentupwiaau. bynma

(x—l)[ﬂis +1—(/1252)/4], S<X

Kg(X,S)=
) [ Ax= (a2, +22,)5+ 2,5 + 44 —4], x<5s

X

f5(x):Is(x—l)w'(“ijds+i[x(s—1)w'(1+Tdes+¢O(O)+[¢1(O)—¢O(O)]x.

0
(2.46)- uxxkunun TYp ®penronmp uHTErpan Tenrmamacu O0ynmm6, {(2.10),(2.43)}
Macajgara 93KBHBAJICHT. IIyHUHT y4yH YHUHT EUUMHHHHT MAaBXKYIIUTH
{(2.10),(2.43)} macana €YUMUHUHT STOHAJIUTHJIAH, ABHU 2.5-TeopeMajaH Keaud
YHKAJIH.

(2.46) wuHTETpan TEHrIaMaaaH T(X) GyHKIMS TONMWITAHJAH CYHT, YHU
(2.42) TEHIJIMKKa Kyiuo, 1% ( X) byHKIUSHA TOIaMM3. Arap
w(x)eC'[1/2,1]nC*(1/2,1), w'(x)eL[1/2,1]] waprmap Gaxapmica,
T(X) € Cl[O,l] N C? (0,1), V(X) eC [0,1] M Cl(O,l) oynamu. Illynman  cyHr
KyWinnrad 2.4-macanaHuHr euumu (2, coxaza (2.40) popmyna ounan, () coxana
aca U, —U, = Alv(x) TEHIJIaMa Y4YyH OMpPHUHYM YerapaBWil MacajJaHUHT CUYUMH

cudaTuaa anukaaHaau|8].
OHmu QQ coxana ymoy
0 Mu = Mu=u, —u, —A4u(x,0), (x,y)eQ,
Mu=u, —u, —Lu(x+y,0), (xy)eQ,
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napaboio-rTUunepOOIUK TEHTIaMa Y4yH TpUKOMHU MacalacuHU YpraHaMmus.

2
2.6-macana. [llynoaii u(X, y) € ﬂ[C(ﬁi ) N Cf;, (Qi )] Qyuryus

i=1
monuncunku, y Q\OA coxada
Mu=u, —u, —Au(x,0), (x,y)eQy,
0=Mu ={Mzu =U, —U, —ALu(x+y,0), (xy)eQ,
menenamanu, ynune yeeapacuoa (2.1) Ba (2.2) ueeapasuii wapmaapnu, OA mun
yzeapuw yuzueuoa sca (2.3) éa (2.4) yraw wapmnapnu Kanoamiaumupcun.
Kyiinnran 2.6-macamaHuHT u(x, y) eunMH MaBxyn OyncuH. (2.3) Ba (2.4)
mrapTiiapau xucobra om0, (2.5), (2.6) OenrmnammiapHud Ba QapasiiapHu KaOyir
Kuwiamu3. by Oenrunanuapau xucobra oncak, QQ, coxaza M,u =0 TeHIJIaMaHUHT

(2.2) Ba (2.6) maptnapuu KaHoariaantupyBunm euumu (1.13) dopmynara acocan

yi0y KypUHUILIA E3UTaaN:

u(x,y):z//(“);_yjﬂ//(“); yj—l//(l)Jr j’ v(E)déE+

X=y

+%(l—x+ y)XLr(g)dg+%X[ydnxjyf(§)d§. (2.47)

(2.47) dynxkmusgay =0 ne6, (2.5) Oenarmmambm XucoOra oau0, XOCHJ OYiraH

TEHIVIMKHU X Y3rapyBud Oyitnda nuddepennmnannaimums:

r'(x):l//'(HTXj—v(x)—%(l—x)r(x) (2.48)
Onmu Mu=0 rtenrnamana Ba (2.1) maptnapna Yy —+0 mumutra yTHO,

(2.5) Ba (2.6) Oenrmmanuiapau xucodbra oncak, (2.10) Ba (2.42) myHocabatiapra
KeJIaMu3.

(2.42) Ba (2.48) rtenrmmknapnan 7(X) ¢yHkumsAra HucOaTaH KyHnpard

nuddepennman TeHraamara 3ra 0ynaMus:

r"(x)+r'(x)+[((l—x)ﬂz/Z)—ﬂJr(x):z//'(lJrTXj, xe(01). (249
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{(2.10),(2.49)} wmacama eummra sra OYymuII MabHOCHIA KyWwiaran 2.6-

Macajiara SKBUBAJICHTAUP.

2.6-reopema. Acap A, >(A,/2) menecusnux 6axcapunca, {(2.10),(2.49)}

MACANAHUHE eduMu OUMmMaoan opmux OVImMauou.
HUcoor. TeopeManu ucOOT KUIMII YUyH KyWHAaru OUp >KUHCIA Macala

(bakaT TpMBHA €YMMTa 5ra SKaHWHM KypcaTuu kKuos:
£(0)+ 2 (X)+[((1-)2/2) - 4 ]e(x) =0, xe<o,1>:} 250)
7(0)=0, z(1)=0.
®apa3 Kuaimk, (2.50) Macana tpusuanmac 7(X)#0, x€[0,1] eunwmra sra
6¥cuH. y xon1a Beifepurpace Teopemacura acocan

sup [z(x)|=|r(%,)|=M >0, xe[0,1]  TeHrmk YpummM. 7(0)=0, 7(1)=0
x€[0,1]

OYNTaHIIUTH YUyH X, € (0,1) Oymann. Y xonma X, HyKrazna T(X) dbyHKMg MycOar
MakcuMyMmra €ku MaH(uii MUHUMyMTa 3puInaaa. Arap T(XO) MycOaT MaKCUMyM
(éxu manbuit Mmunnmym) 631ca, 7"(%,)<0(=0), 7'(X))=0 6y1m6, 2.6-reopema

HapTiapura acoca

(e () +7 () +[(2(1-x)/2) = 2]z (0| <0(>0)

x=%o
TEHICU3NUMK XaM Yypunnu Oynmaau. By sca (2.50) mapTiapHuHr OUpUHYHCHUTA
supaup. Jlemak, T(X) £0, xe [0,1] neran (apasuMu3 HOTYFPH DKaH. YHIA
7(x)=0, spuu 7,(X)=7,(X), X € [0,1]. By tenrmuk 4 =1, =0 Oynranga (2.50)
TEHTJIMKIapaH Oupaanura kenud unkanu 2.6-teopema UCOOTIaHH.

{(2.10),(2.49)} macana eYUMHHHMHT MaBXY/UIMTHHHU KYpCATHIIAA FOKOPHIA
KyjularaH —ycyigad — (Qoipgananamus.  byHuHr yuyn (2.49) TeHriamaHu
7"(x)=0,(x), xe(0,1) kypunnna é3ub onamus, 6y epaa

1

ql(x):_f-(x)_[((l_x)@/z)_;ﬁ]f(x)w-(%x} xe(0.).
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by Tenrnamana ql(x) GYHKIMSAHM BaKTHHYA MabiyMm Ae0 XucoOjiacak, YHUHT

(2.10) mapTaapHu KaHOATIAHTUPYBYH €UUMU

1

7(x)= _[G(x, 5)q,(s)ds+] ¢, (0) -, (0) |x+ g, (0) (2.51)

0

KypuHUIIIa aHukTananu|7], 0y epaa G (X, S)— I'pun pyukIMACH.
(2.51) Tenrmukka G (X, S) Ba 0 ( X) GyHKIUSITApHUHT HoaamapuHu  KyHuo,

CYHIrpa r'(X) UIITUPOK €TTaH UHTETpaHu OYyiakial, T(X) byHKIMATa HUCOATaH
1

7(X) = [Kq(x.8)z(s)ds = f5(x), xe[0]] (2.52)
0

HHTCTpAJ TCHIJIaMara KCJITUPpHUIaan. BYHI[a
K, (%s)= (X—l)[(ﬁzs +(221—/12)s+2)/2], S<X;
x[ﬂgsz+2(ﬂl—ﬂq)s+ﬂg—2/y+2]/2, X<s,

X

fe(x):fs(x—l)y/'(“ijds+ix(s—1)w'(“Tdes+¢O(O)+[¢1(O)—¢O(O)]x.

0
(2.52)- uxkkuHun TYp PpearosaMp UHTErpal TCHIIaMacHu OYIn0, eurmMra sra Oy
manocuna {(2.10),(2.49)} macanara s5kBUBaJICHT. Y HUHI €UUMHUHUHT TOHAJIUTH Ba
MaBKYJIUTH 2-TeopeMaaH Keaub YuKau.

(2.52) unTerpan TeHrIamMazaH T(X) (GyHKIMSA TONMWIraHaaH cyHr, yHu (2.48)
TEHIJIMKKA Kyiuo, 1% ( X) byHKIUSIHA TOIIAMU3. Arap
w(x)eC'[1/2,1]nC*(1/2,1), w'(x)eL[1/2,1] waprnap 6Gaxapuica,
T(X) = Cl[O,l] N C? (0,1), V(X) eC [0,1] M Cl(O,l) oynamu. Illynman  cyHr
KyWnirad 2.6-macanaHuHr edumu (2, coxaza (2.47) ¢popmyna ounan, () coxana
aca U, —U, = Alr(x) TEHIJIaMa y4YyH OMpHMHYM YerapaBUil MacajJaHUHT €YUMHU

cudaTuaa anukaaHau|8].
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I1 606 Oyitnua xymoca.

by 0600ma acocan rokiaHraH mnapadoOJO-TUMEPOOTUK THUMAArd Oup Heua
TEHIVIaMaJlap y4yH TpuKoMHM Macallack YpraHwiradH. YMyMHUH KuxatnaH Oy
MacaJaJapHUHT KYWAIUIHM OUp Xyl OYIn0, TEHTJIAMAHWHT FOKJIAHTAHJIMK KUCMHU
Varapagu. lllyHra moc Xxomma KyHuiaraH Macaja OJuM0 KEJIWHAJAWTaH OJTUi
nuddepeniyan TeHriaamMajgap Xam Typiauda KypuHumiga Oynamu. Kyiwiraxn
MacaJlaJlapHUHT EYUMJIAPUHUHT SITOHAJIUTH acOCaH HJKCTPEMyM MPUHIMIN Ba
DHEPrUsd MHTETpaIM yCyJulapu OuiaH TEKIIUpWIraH. EYAUMHUHT MaBXyJIMTH 3ca
MHTErpajl TeHrjaaMasnap ycyjau OniIaH ncOOTJIaHTaH.

bynnan tamkapu TpukomMu MacamacMHU TUNEpOONMK cOXajla YpraHuiinja,
X+y=0 Ba X—Yy=1 xapakrepuctukanapja mapmiap Oepuiaaud, MacaJaHUHT
KYHUIUIIKM Oup Xl OYIMIIMra KapamaciaH, €YMMHUHT SlarOHAJIMK TeopeMaliapu
maptiapu  Typauda Oynaau. byHmaH 53ca  IOKOpHIArd —XapakTepHCTHKalap
IOKJIAaHTaH TEHrJaMajiap y4yH TpUKOMH MacajJacHHH YpraHuiljia TEHT Ky4IH dMac

SKaHJINTH KEInuo YHUKaaH.
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111 BOb

bOIl KHCMHUIAA CIIEKTPAJ IMAPAMETPJIM ITAPABOJIO-
I'MIIEPBOJIMK OIIEPATOP KATHAIITI'AH IOKJIAHT'AH
TEHI'JIAMAJIAP YYYH TPUKOMMU MACAJIACHA

3.1-§. bupunum macajaa

Q=0 UQ, UO0A coxazna ymby napaboao-runepoosmk

0L Lu=u, —u,+Au—ku(x0), (x,y)eQ,
=LU=
Lu=u, —u, +Au-ku(x+y,0), (xy)eQ,

TEHIJIaMaHU Kapaiimus, 6y epna A, k, k, e R, OA= {(X, y):y=0,0<x <1} :

O ={(xy): 0<x<1,0<y<l}, Q,={(xy):-y<x<y+1(-1/2)<y<0}.

3.1-macaua. Llynoau u (X, y) € ﬁ[C(ﬁi ) N Cf;, (Qi )] QyHKyus

i=1

monuncunku, y € éa Q, coxanrapoa Lu =0 menenamanu, ynune yecapacuoa

u(0.y)=0,(y), u(Ly)=e(y), 0<y<l; (3.1)
u(x,—x)=w(x), 0<x<(1/2) (3.2)

yezapasuii wapmaapuu, OA mun y3eapuw uuzueuoa sca Kytuuoacu
yILr‘pou(x, y):JLmOu(x, y), 0<x<1 (3.3)
JLTOUy(x, y):yILmouy(x,y), 0<x<1 (3.4)

yaaw wapmiaprHu KasoamaawmupcuH, 0y epaa (oo(x), gol(x), y/(x) —Oepuirad
yanykens pyskumsiiap 656, ¢, (0) =y (0) xenumys wapru Gaxkapuaay.
Kyiiunran macanaHuHr Oup KUWMATiu edyuaumuHu ucOoTnaimui3. dapas

Kunaiiimk, 3.1-macananunr U(X,y) eunmn Mapxya Oyacu. (3.3) Ba (3.4)

mapTiapHu xucobra onud, KyWuaaru Oenrwnanuiap Ba (dapazinapHu  KaOys

KAJIaMU3:
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u(x,0)=7(x), xe[01]; z(x)eC[0,1]NC?*(0,1); (3.5)
u,(x,0)=v(x), xe(01); v(x)eC'(01)nL[0,]]. (3.6)
by Oenrmnanutapau spTHOOpra oncak, €2, coxama L,u=0 tenrmamanuHr

(3.2) Ba (3.5) mapriapHM KaHOATIAHTHPYBYHM CUHMH OMpuUHYH 0001a
KyuaHwirad PuMan ycynu OwiaH Tonmuiaaud Ba Oy e4uM KyWWJard KYpUHUIIIA

&smmanu[10]:

o(xy)=r(&) v w[%]+MTT@MW(&—@)(«f—n@}dﬁ—

2 0

[ éto} A 050 J1|: 1(50_77)770}
- I T dn+ 52 [ (n/2) T

+% J r(é)défJ{Jﬂ(é—éo)(n—no)}dn—

—%Tr(g)dﬁ;%[#(n—éo)(ﬁ—no)}dn, (37)

0
Oy epma Sy =X+Y, 1,=X—Y.

(3.7) o¢yHkumsau Yy Oyinua guddepenmamiad, (3.6) OenrunaniHuA
abpTHOOpra omod, Y =0 na numuTra yTamus Ba Kylujaarura ara 0yaamMus:

< 9 [VA(x-
o) =v(x)=r 54 fe) ")

s

K, ¥ : Jl[Ji(X—f X—ﬂ)} Kk, }
g [r(&)eef(e-m) VTR dy-ZJe(e)os. @8)

dé -

(3.8) Q, coxaman onmHras acocui ¢pyHkKIHoHan MyHocabataup. by dopmynana

KaTHAITaH Y0y HHTErPAIHA XUCOOIaitMu3:
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.

j [\//1 Jdn 23 [ﬁ( -&)]-1. (3.8%)

ﬂ’x
Ejf‘(?—ﬂ

Onmn Lu =0 Ttenrmamana Ba (3.1) maptnapaa y —+0 ga aumutra yTHo,

(3.5) Ba (3.6) OemrmmanuiapHu X#pcoOra ojicak, Kydugarn MyHocaOatiapra

KeJIaMHU3:
"(x)+(A—-k)z(x)=v(x), xe(0,1),; (3.9)

2(0)=,(0), (1) =, (0) (3.10)

v(x) byukusauar (3.9) udonacunu (3.8) TeHrMKka Kyuuno, (3.8%)

TEHIJIMKHU XHcoOra oJicak, HaTuXkajaa ymoy uHTerpo-auddepeHian TeHriamara

sra Oynamus:

c 3 [VE(x-
r"(X)—r'(X)+(l—kl)r(x)+(kz—i)gf(f)J E;(i_;;ﬂdf—

AL Ji| JAX(Xx—77) X
=5£77'/f (n/2) Bm}dn—l/fbj, (3.11)

{(3.10), (3.11)} macana eunmra sra OYJIUII MabHOCHJA KYHUITaH Macajara
skBuBajieHT. [llynunr yuyn {(3.10), (3.11)} macananu Tagkuk 3TamMus3.

3.1-teopema. Aeap k, <A<k, menecusnux dasxcapunca, {(3.10), (3.11)}

macana bummaoan opmux edumed 22a OYIMauou.

Wcoor. Teckapunan dapas kunaiimuk, {(3.10), (3.11)} macana 7,(X) Ba
TZ(X) eunmiiapra osra OVicwH. Y XoJija yJIapHUHT alupMacuaaH Ty3WJTraH
z'(x) =7, ( X) -7, (X) byHKIUS KyHhujaru oup YKUHCIIN MacaJlaHu

KaHoOaTJIaHTHUpaAdH.
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&
1
~
—~
x
|
iy

) dé=0,xe(0,1)

(3.12)

dapa3 kunaiimik, (3.12) macana 7(x) # 0 eunwmra sra 6yncun. (3.12)
MacajaJard TEeHIJIaMaH! T(X) ra KymahtupuO, X y3rapyBuu Oyitnua [0,1]

opaJIuKaa HHTeraﬂﬂaﬁMHS:

O ey
N
—_
>
N
N
—_
>
N—"
o
>

|
O ey

r'(X)z(x)dx +(A - kl):[[r(x)]zdwr

1 X J,| VA (x—
J-T I 1|:\/_(X 5>:|d§=0
0 \/I(X—f)
bynnan sca Kynngaru Myﬂoca6aTHH oJIaMU3:
—j[r'(x)]z dx + (A - kl)jl'[r(x)]z dx+(k, —4)1" =0, (3.13)

Oy epaa I*—Jf dxj [ )]dg

YOy unrerpanuu ypuamus. beccen pyHkiusicu yuyH dhopmyna YpuHIH:

(2/2 1
Jp Z 1-t COS t(x >——,
[2)- = jg( Yroos(Vare-o)a b

By dopmynanan doiinananu6 | MHTErpaHu 83aMu3;
1 X 1
I*:-[r(x I {%!(1 t )zcos(\/_t( )) t}dgz
1
J7
0

(x)dxjx'r(g)cos(\/zt(x—ﬁ))dcf

0

by udonanu nkku Oypuak allMpMacMHUHT KOCUHYCH (OpMyIacuaaH Ba
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o]

d
dx

N |~

r(x)Jr(f)dé‘ =
0
TEeHTJIMKAaH (oiinananuo,

I zlj(l—tz); dtj'r(x)dx{ir(f)cos(ﬁtg)cos(ﬂxt)dt +

+Ir(§)sin(\/Itg)sin(\/zxt)dt} =

:%j

-1

(1—t2); dt {Hf(f)cos(ﬁtf)df}z +HT(§)Sin(ﬁt§)d§T}

Kypunuiaa é3um MyMkud. lemak | >0.

Arap Tteopema maptu Oaxapwica, (3.13) TeHrMKAaH T (x) =0 &knm
7(x)=const skauu kenn® unkaau. Yerapasnii wapriap 7(0)=7(1)=0 6yuranu
yayn 7(X)=0 6ynanu. Bynnan sca 7,(X)=7,(x). 3.1-Teopema ncbor 6¥auu.

Oumu {(3.10), (3.11)} MacamaHUHT EYUMUHUHT MaBXYyIJIUTUHU KYpCaTHUIITa

ytamus. bynunr yuyH (3.11) renrnamanu
r"(x)=9,(x), xe(0,1) (3.14)

KypuHuLaa €310 onamus, Oy epra

0,(x)=7'(x)+ (k= 2)z(x) + (2 =k,) [7(£) I VA (x-&) |dg +

O ey <

X

+%ff7l//'(77/2)31[\/1(x—5)]d77 —v'(x/2).

0

(3.14) tenrnamana gl(x) GYHKIUSHA BaKTMHYA MabiayM Jae0 XucoOsaacak, YHUHT

(3.10) mapTnapHu KaHOATIAHTUPYBYU €UUMU

1

r(x)=[G(x5)g,(s)ds+[ ¢ (0)— 2 (0) |x+, (0) (3.15)

0

KypuHHIIIA aHukIaHaau. by epga G (X, S) - I'pun dyukIuscu:
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(s—1)x, X<Ss;
(x—1)s, s < X.

G(x,s)z{

(3.15) renrmukka G (X, S) Ba gl(X) (GYHKIUSATAPHUHT KUUMATIapUHU KYSIMU3!
S
+(k; - jf [ ] ) [d& +
0

%jw'(n/z)zﬂ /ls(s—n)]dn—y/'(s/Z)}ds+Ix(s—1){1'(s)+(k1—/1)r(s)+

0

X
N—"
Il
O ey <
—~
X
I

+(2-k,) r(f)jl[ﬁ(s—é)]d§+

O ey

o 23 [ BT - (512 54T 0)- 0] (0),

by unTerpamiapaaru r'(s) UIITUPOK 3TraH XaulapHu Oynakiad HHTerpaao,

TaKpOpHil WHTErpajuiapja HWHTErpajiam  TapTUOWHU  Y3rapTupuO, O0ab3u

xucoOnanuiapAad CyHr, ymly uHTerpaj TeHrjiaMara 3ra 0yaaMus:

T x)—jKl(x,s)r(s)ds= f,(x), xe[0,1], (3.16)
OyHma f IG XS {Zim//(gjj{ ZS(S—n)}dn—w'(%ﬂdsnL
+05(0)+ X[ ¢1(0)— ¢ (0)
(x=1)((k = 2)s-1)+ (2 k,)(x-1) [ L[V (£ -5) ]+
K(x8)= +x(z_kz)j(g_l)jl[ﬁ(g_s)]dg, x>,

X(k, = 2)((s=1)~1) + X(2—k,) [ (£ ~1) L[ VA (£ -5) |d¢,  x<s.

0 C—

(3.16)-ukkuHaun  Typ @DpearosmMb  UHTErpajd  TEHIrJamacu  OYiuo,

{(3.10),(3.11)} macanara 3KBUBaJICHT. Y HUHT €YMMHUHUHT MaBXy/ Ba ATOHAJUTH,
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{(3.10),(3.11)} ™MacamaHUHT EYUMHHHUHI SITOHAIUTHAAH, SbHU 3.1-TeopemanaH
KeJnO YuKaIu.

(3.16) unTerpan TeHriiamagaH z'(X) byaknusan Tormod, yHU (3.8) €ku (3.9)
TCHINIMKIApAaH OupoHTacura Kyimb, v(X) QyHkuusHu Ttomamus. Arap
w(x)eC'[0,1/2]~C?(0,/2), w'(x)eL[01/2] maprnap  Gaxapuica,
T(X) € Cl[O,l] N C? (O,l), V(X) eC [0,1] mCl(O,l) oymanu. Illynman cyHr
Ky¥nnras 3.1-macananuHr euumu (2, coxaza (3.7) dhopmyiia OunaH aHUKIAHAIN.

Q, coxama sca U, —U, + Au =k (X) Tenrmama yuys (3.1) Ba

u(x,0)=7(x), xe[0,1]
mapTiap OuinaH Kylwiran 1-derapaBuii MacajlaHUHT €4UMH cUdaThIa TONUIAIH.
Oxupru MacajlaHd €4MIll YUyH u(x, y) = elyw(x, y) AIMAIITUPUIIT KUJIAMU3.
Hartmxana W(X, y) dbyHKIUATa HUCOAaTaH
w, —w, =kz(x), (x,y)el;
w(0,y)=e"p,(y), w(Ly)=e"g(y), 0<y<l;
w(x,0)=7(x), 0<x<1
Macanara, sbHu (1.36) Tenrinama y4yH 1-derapaBuii Macasara sra Oyiamus.
(1.45) bopmynanan, U (X, y) = eiyw(x, y) TEHIJIMKKa acocad TpukomMu

MaCaJlJaCHMHHUHI' CHUMH Ql coxaaa KYﬁHHaFan TOIIUJIadM:

1

u(x,t)= .[e“r(g)Gl(x,t;§,O)dgZ +je’1(y"7)go0(77)61§( x,t;0,7)dn -

0

t

g ()G (x.tiLn )y + ke [ ()G (x.66m)d

0
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3.2-§. UkkuH4yM Macaja

Onmn Q=0 U, UOA coxana ymoy napabono-runepOoamk
O:Euz{Elu=uXX—uy+/1u—k1uy(x,O), (x,y)ey,
Eu=u,—u, +Au—-ku, (x+y,0), (xy)eQ,
TEHITIaMaHU Kapaiimus, 6y epna A, kK, k, e R,

Q,={(xy): 0<x<1,0<y<1}, Q,={(xy):-y<x<y+l(-2)<y<0},

OA= {(X, y) :y=0,0<x< l} - Eu =0 TeHrnamaHuHT TUI Y3rapuill YU3UFH.

3.2-MmacaJia. LIynoau u (X, y) € ﬁ[C(ﬁi ) N Cf;, (Qi )] QyHKyus

i=1

monuncunky, y €, ea €, coxanapoa EU=0 menenamanu, ynune wecapacuoa
(3.1) Ba (3.2) uecapasuii wapmaapuu, OA mun yseapuw yuzuzuoa sca Kyuuoazu
33) 6a (34) yrawm wapmnapnu  Kamoamaawmupcun, Oy  epla
?o(X), @(X), w(x) —Gepunran  ysmykens Qynkuusmap 6ymu6, @, (0)=y (0)
KEJIMIIYB [apTH OakapuiIaiu.

Kyiiunran macamaHuHr Oup KUWMATIW €UMIUIIMHU ucOoTnaiimu3. dapas
Kunaiimk, 3.2-macananunr U(X,y) eunmn Mapxya Oyacun. (3.3) Ba (3.4)
maptiapHu xucobra onu6, (3.5) Ba (3.6) Oenrunanuiap Ba (apaszmapHu KaOyl
KHAJIaMU3.

by 6enrunanuapHu pTHOOpra oicak, ), coxaga E,u=0 TeHrmamMaHuHr
(3.2) Ba (3.5 waptnapHd KaHOATJAHTUPYBUM €4YMMH, OupuHUYM 00012

Kyutanwirad Puman ycynu Owunan Tomwmiamu Ba Oy euum (1.34) ¢opmynanan

doiinananran xonaa Kyiuaara Kypunuiaa ¢3umaau[10]:

X+y

u(x,y)= !)'v(ﬁ)\]o[\/ﬂ,(f—x—y)(g—x+y)}d§+

x=y

- I z//'(n/Z)JO[\//I(x+ y)(x— y—n)}dn+ ijw’(n/Z)Jo[\/ﬂ(x— y)(x+ y—n)}dn+

0
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+%XJ:YV(§)d§EyJO[\/ﬂ’(9&_ X — Y)(77_ X+ y)}dn+
+k742xrv(5)dgxf%[\/ﬂ(n—x—y)(é—X+ y) |dn (3.17)

(3.17) dynkmusana y =0 ne6 Ba (3.5) GenrmimamHu 3THOOPra 0JIM0O, XOCHIT

oynran TeHrnukHau quddepennramiad Kyliuaarura sra 0yiamms:

r(x)= [{3[VA(x=&) |+ Ky (x=£) 3, [ VA(x=£) |y (&) de +

O Ly <

+2fw'(77/2)30[ /lx(x—n)Jdry. (3.18)

Eu=0 renrnamana Ba (3.1) maprnapna y — +0 na mumwurra yTuo, (3.5) Ba

(3.6) 6enrunanuiapuu xucobra oncak, (3.10) Ba Kyhugaru MmyHocabaTra KejlaMus:
t"(x)—Ar(x)=(1+k)v(x), xe(0,1); (3.19)

v(x) ¢ynkumsan BakTMH4a Mabaym 1e6 xucobmacak, {(3.10), (3.19)}

MacaJaHUHT €YMMHU KyHuaruda €3ui MyMKUH Oy iaau:

1

r(x)=(1+k) [G(x,5)v(s)ds +j).G(x,s){[gol(O)—goo(O)]s +,(0)}ds +

0
+ 2.(0) =9, (0) | x+,(0), (3.20)
6y epma G(x,s)- {(3.10), (3.19)} macanara moc 6up *uHCIM MacanaHusr [pus

bynakuuscu 6ynuo, y JAsinda =0 Oynranaa ymoy KYpUHHIIIA:

sinv/4 (s —1)sin\/Ax >y
G(xs)=| ~Asina T
’ siny/2 (x—1)siny/1s

Jasinda .

A =0 Oynranaa sca Kyiuaarnua aHukaHau[ 7]

G(x,s)z{

(s—1)x, X<S;
(x—1)s, s < X.
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T(X) Huar (3.20) wudonacunu (3.18) Tenrnmkka Kyiub, X OViinya
mupdepernpnaniab, 6ab3u xucobmauuiapaan cyur v(X) QyHkuusra HucOaTaH

q)pCIII"OJIMI) TUIIMOArk MKKMHYY TYp UHTCTPaJl TCHIVIaMara KCJIaMHn3:

v(x)-

o'—.r—\

K,(x,&)v(&)dE=1,(x), xe[01], (3.21)
OyHJ1a

1+k :
Sm\/_cos\/_xsm\/_(cf 1), x<¢&

Ko (08) = | S cos 7 (x-1)sin Az 4 V73,V (x- ) |-

k[ VA(x=&) |+ho3, [ VA (x=¢)|,  £<x,

f, (%) =2y"(x +2I'// (n/2 MI 2x(x=n) dn -

1 -_—

_IGX (x,é‘)[lf((pl(O) ~9,(0)) + Ag, (0) |d& ~¢1(0)~,(0).

0

3.2-teopema. Aeap A, K, 6a k, napamempnap yuym sz (x,&)dE<1
0

MeH2CU3IUK basxcapuica, Kyuuiean Macalianute eyumu Masxicyo 8a 120Ha 6ynaou.

Arap Teopema mapTiapu Oaxapuica, (3.21) uHTerpay TeHrjiaMmajaaH V(X)
bynkuus Tonuaagu. YHU (3.20) TeHINIHMKKa KYHuo r(X) (GYHKUMUSHU TOMAMU3.
Arap y(x)eC'[0,1/2]nC?*(0,9/2), w'(x)eL[ 0,1/2] waprnap 6Gaxapuica,
T(X) S Cl[O,l] N C? (0,1), V(X) eC [0,1] mCl(O,l) oynagu. Illynman cyHr
Ky¥innras 3.1-macananunr eaumu €2, coxana (3.17) Gopmyna OunaH aHUKIaHAIH.

Q, coxama sca U, —U, + Au =ky(x) Tenrnama yayn (3.1) Ba

u(x,0)=7(x), xe[0,1]

maptiaap OwiaH KyWunrad |-derapaBuil MacaylaHMHT ednMu  cudaruma

toraaau[8].
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Oxupru Macananu equw yayH U(X,Y)=e"w(X,y) anMamrrupuur Kunamus.
Harmxazna W(X,Y) dyHkuusra HucGatan
w, —W, =kv(x), (xy)e;
w(0,y)=e"p,(y), w(Ly)=e"g(y), 0<y<1;
w(x,0)=7(x), 0<x<1
macanara, sprH (1.36) TeRrIamMa yuyH 1-uerapasuii Macanara sra Gy1amus.
(1.45) popmynanan, u(X,y)=e"w(x,y) Tenrnukka acocan Tpukomu

MacCaJIaCHHUHT e4yuMH (), coxana KyHuaaruya TOIWIIaIN:

1

u(x,t)= _[e”r(cf)Gl(x,t;g,O)dg+j'e‘(y‘”)goo(n)Glf( x,t;0,n7)dn -

0

—je“y‘”)col(ﬂ)Glg(X’til’ﬁ)d’? + kle“jdnjv(é)Gl(x,t;é,n)dé-
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111 600 0yiinua xyJioca.
Ymby 0606ma cmekTpanm mapamerpyim ornepatop KatHamraH Lu=0
napabosao-runepOoIMK TeHriamMa ydyH TpuUKOMH Macainacu TaJAKUK JTHITaH

o6ymu6, Oynma LU omeparop

Lue Lu=u, —u,+u—-ku(x,0), (x,y)e,
Lu=u, —u, +Au-ku(x+y,0), (xy)eQ,
Ba

Lue Lu=u, —u,+Au—ku,(x0), (x,y)eQy,
C|Lu=ug, —ug, +Au—ku, (x+y,0), (xy)eQ,

KYpHUHUIITA 3ra.

by macananapma acocaH KyMWITaH MacaJIJaHUHI €YMMUAHHUHT MaBKYIUIUTH Ba
ATOHAJINTY YpraHwiran Oynu0O, kymmuiraH A mnapaMmeTp xucoOura siHa KaHjaau
mapTiap Oa)xapuiHIly 3apypiurd KypuO YMKUIraH. SI’bHU KYWNJITaH MacaJlaHUHT
CUMMHUHHUHI ATOHAJIMK Ba MaBXYMJIMK MIAPTJIApW KAaHJAW y3rapuijapra ydpamiu
TaJKUK STHIITaH.

MacanaHuHT €UMMHUHHUHT STOHAJIUTH SHEPTUsl UHTETPAIIM YCYJIA Ba MHTETrpal
TEHIJIaMaJlap yCyJlIW OpKajlu, CYMMHUHI MaBXYJUIMTH 3Ca MHTErpasl TEHIJIaMasap

ycynmaad ¢Goigananud ucOOTIaHTaH.
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XVJIOCA

Maructpiauk auccepTanuscu Kupuiil, yd 000 Ba agabuétnap pyuxatujaH
nbopar OynubO, mMapabono-rUNepOOIMK THUIAArM OKJIaHTaH auddepeHnan
TEHrJaMajap y4dyH uYerapaBuil wmacajajgapHd Oa€H KWIMII Ba YpraHuiira
OarvIUTaHTaH.

JluccepTallMsiHUHT KUPUII KUCMHUAA MaB3yra OHUJ] aCOCHM MabIyMOTIap
KeNTUPWITaH. YHHHT OupuHun 000m €pmamum Xapaktepra odra 0yiwmoO,
JUCCepTaTIMs MaB3yCMHUM ouuO Oepuinga 3apyp OVnaauran ¢opmysanap Ba
MabJIyMOTIIap KENTHPUIITaH.

JluccepTalMsIHUHT WKKMHYM Oo0Mzpa Ooml KucMHa MoJen mapadolio-
rUnepOoJIMK OlepaTop KaTHAITaH OKJIaHTaH Oup HeuTa TEeHIJIaMaliap Y4yH
Tpuxomu mMacaiacu 0a€H KWIMHraH Oyica, yauHu4d 000M 001 KUCMUJA CIIEKTpal
napameTpiii napaboiao-runepOoIrK OmNepaTop KaTHAIITaH TEHrjamaiaap Y4yH
TpukomMu MacatacHHM YpraHuiira OaruiuIaHraH.

Vpranunran MacananapHUHT OMp KHAMATIN eUMIMIIN ncboTaanraH. bynma
Macajajiap €UYMMHUHUHT STOHAJIWTHA ODKCTPEMyM TMPUHIMIK Ba  JHEPrUs
UHTETpaIapu  ycynu OunmaH  ucOoTiaHraH. EYuMMHMHT  MaBXyAJTUTHHU

KYypcaTHIIJIa MHTErpajl TeHTIaMasap Ha3apusicHaaH QoiiiaJaHuIraH.
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