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KWUPHUILI.

V36ekucron Pecnyonukacu Ilpesunentu M.A.Kapumor Onuii MaxxJIMCHUHT
XIV ceccuscua cysiiaran HYTKWJA KaapJiap TaUEpJIAIIHUHT aXaMUSATUTA HU30X
O6epud mynaai aerad >am [1]:

«bu3 onaumusra kKangai Basuda KyHMaillMK, KaHJal MyaMMOHH CUMIII
3apypusTH TYFWIMacuH, Tam oOXHp OKubar, Oapubup xKaapiapra Oopud
KanajnaBepaau. MyoOonaracu3 aWTUIl MYyMKUHKH, OW3HUHT —KeJa)KaruMmus,
MaMJIaKaTUMM3 Kajlakaru, YpHUMH3ra KUM KeJuIlura €Ku OomKadyapok Kuinb
aliTranjia, KaHJaal Kajapiap Taiépaammmusra OOFIuK.

...Mamnakatumus kenaxaru yuyH Onuii MaxmucHudr IX ceccusacuaa
KaOyn kwimHran «Kagpmap Taiiéprnamr  MWUIMA — JaCTYpU»HUHT — amajira
OIIMPUIIUIILIN KYyAa XaM MyXUM axamusiTra sra.

...JOKopu Manakanu mnegaror Kajapiap Talépiam Ba KailTa Taiépraiira
anmoxuga d3bTHOOp Oepum no3uMm. Kagprmap taiiépnamHuar cudaTH, SpPKUH
bukpaoBuUM maxc - (QyKapoHH KamoJ TONTUPHUINra ’3prara CHUH(} XOHaJIap Ba
ay IuTOpUsIIapaa KUMIap Japc Ba caboK Oepuiinra OOFIuK.

JlapxakukaT, OapkamMoJI HMHCOH IMAaXCHHUHI IMaK/UIAaHWIIKA OEBOCHTA
y3IyKCU3 TabiIuM >kapaéHuja amanra omanud. [ynmail skan, xap >xabxana
myBadpakuaTra IPUIUI, KyMIaJaH FOKOPH MallaKaid Kajapiap Tanuépramiaa
MUJUIANA JACTYPHUHT YPHU Ba aXxaMUsITH OEKUEcIup.

Kagpmap Tait€pnam Muuiii 1actypuia OJuil TAbJIMMHUHT aCOCHI MaKcaau
0030p HUKTUCOAMETH IIAPOMTHIA MYCTAKWJI HIUIANIra KOAHWp, pakobaTOapmaoll,
IOKOpY Mallakalld MyTaxaccuciap Tai€prnamiiadn ubopar. by Makcaara spuIuii
YUyH, LHIYHUHTIEK Pecny6nukamus IIpesunenTu alTraHu Kabu
«MaMJIaKaTUMU3HUHT O0W MJIMHM - TEXHUKABUMA CaJOXMATHAAH KEHT (poiimanaHran
X0Ja, IOKCaK TEXHOJIOTHS Ba (haH IOTyKJapura acocjaHTraH WIUIad YUKapuIll
coxajapy - aBTOMOOMIICO3JIUK, CAMOJIETCO3IIUK, MUKPOOHMOJIOTHS, DIIEKTPOTEXHUKA
Ba DJJICKTPOHMKA CAHOATIAPUHH, TEJIEKOMMYHHUKAIMS Ba 3aMOHaBHil ax0opoT
TEXHOJIOTHS BOCHUTAJapUHU Te€3 Ccypbamiap/la PUBOXKIAHTUPUIIDY YUYyH CabOK

ojlaéTraH Xap OMp maxc y3u ypraHraH TabjiuM Ma3sMYHMHHM 4YYyKyp aHIJIAILH,
3



Kaepa Ba KaHJal TaTOWK KWIMIMHA OWIUIIH, XaéTaa dca y3u aManuérra TaTOuK
KHJIa OJIMIIN KEepakK.

MagB3yHHUHT 10/13ap0OJIUr .

Apanam TUnAard TEHrJaMajlap y4yH 4YerapaBui Ba apajail macajianap
KYWHILI Ba YpraHuill MYMKHH bByJIapHUHI 5HT COAJajlapd COXAHHMHI JJUIMNTHK
kucmuna [upuxne, Henman Ba [upuxie-Haiiman wacanamapu, COXaHHUHT
runepoomk kucmuaa Komm, Komu — IN'ypca Ba JlapOy macnacu, apanam coxama —
aca Tpuxkomu Ba ['emepcren macananapu OYnuO, KEMUMHTM HuUiapja HOJIOKA
Macajajap XaMm ypranwia Ooumanau. Homokan macanamappga Oepwirad mapr
HOMAbJIyM (QYHKIUSA €KW XOCWIAJAPUHUHT KapainaéTraH coxa uerapacujaaru
KUIUMATUHU COXa MYKW HyKTaJlapuaard Kuimatiapu Owiian Oornaiiau. Xo3upru
KyHJa OoIlKa THUIJAard TEHTJIaMajiap Y4YyH XaMm OyHJal wacaianmap xKaaal
YPraHuIMOKA.

MaB3yHHMHI YPraHWJITaHJIUK JapaKacu.

Apamam Tungard auddepeHuan TEHraMalap Y4YyH 4YerapajaHMaras
coxana Tpuxkomu, ['ennepcren Ba HOJOKaN CUIDKUILIM Xamaa bunanze-Camapcekuii
TUTIAJATH  HOJIOKAJl Macajajap sXmu ypranwirad. by #ynamum Oyiinda
yerapajaHMaral coxajia CUHTyJissp Kodd@uiieHTra sra Oynaran TeHriamanap y4yH
HOJIOKAJI MacajajJapHd €UMMUHH TOMUII KaM YPTraHUJITaH.

TaaKMKOTHHHI MaKCaaM.

Jucceprauusiaa Ky3aa TYTWITAaH aCOCUM MAakKCaJ 4erapajlaHMaraH coxaja
apanam TUTAard OWTTa CUHTYJSIp KOd(DPUIMEHTIM TeHrjaMa YYyH HOJIOKal
HIapTIU MacalajlapHu YpraHuiijiad noopar.

TagkKukoTHUHT Basudacu.

Apamam  TUOAArd  CUHTYIAP KOAG(UIMEHTIW  TEHIJIamanap Y4yH
yerapajianMaral coxaja 0ab3u HOJOKaJl MacajallapHUHT PEryJisip edyuMmra sra

AKAHJIUTUHYA UCOOTIIALLL.



Niammuit sHrUJIura.

Jucceprauusia OJMHIaH WIMHAM HATHKAJTAPHUHT aCOCUIl KMCMU SIHTU. Y HJa
apananl TUIJArd CUHTYJSAp KO3(PPUUEHTIM TeHrjamanap y4yyH yerapajaHMmara
coxaja HOJIOKAJ IIapTIu MacajalapHu €YUMUHU ATOHAIUTH Ba MaBXKYJTUTH O0aéH
KWJIMHTaH.

TaakukoT ycyJiapu.

Kyiunran macananap €YMMHHHU SITOHAJIUTM SKCTPEMYM NPUHLMIN YCYJIU
épraMua, MaBXKyUIMTMHA KypcaTuija 3ca-I'puH GyHKUMACH YyCYyIu Ba UHTErpaj
TEHTJIaMasap ycynuaan Gongananuiras.

Nimuii HaTHKAJTAPHUHT HA3apUH Ba aMaJIuMii aXaMHUSATH.

Jluccepranusiga OJIMHTaH WMWK HATWXKallap acoCaH Ha3apull axaMmusTra
sra. JIekuH ynap apajaml TUNAArd TEHIJIaMallap y4YyH HOJIOKaJ macajiaiap
HA3apUSACUHUHT SHAJla PUBOXJIAHTHpUIIAA Ba OakalaBpUATHUHT «MaTeMaTHKa»
HyHanuimy Tanadanapu y4yH Maxcyc Kypeiap YKuaa GoijaTaHuIuII MyMKAH.

TagKUKOTHUHT anpodaANUsICH.

Onunran wunmui  Hatwkamap @ap/lY kommparu  «duddepennuan
TEHIJIaMajap Ba yHra TypAOLI MaTEeMAaTHUK HyHaIuIIap» WIMHAW CEMUHapuia
Mabpy3a KuiuHrad. Jluccepramust mMaB3ycu Oyiinua 2 Ta WIMHA Makoja 3bJIOH
KWJIMHTaH (pyiXxar uiaoBa KAJIUHAIM).

J{uccepTanMsHUHT TY3HJIMINN BA Xa:KMH.

Hucceprauust kupwuil, yura 000, Xyrnoca Ba (oiganaHwirad agaOuériap
pyiixatugan ubopat 0ynub, 600map maparpadmapra 6ynuaran. Juccepramus 56
oetman ubopar.

JAUCCEPTAIUAHUHI MASMYHMU:

JluccepTalusiHUHT KUPUIIT KUCMHAA TAAKUKOT MaB3YCHHUHT JOJI3apOiIUTH
Ba YHMHI YpPraHwiraHivk napaxacu Oatadcun OaéH KUITUMHUO, TAIKUKOTHHHT
MakcajJ Ba Basudanapu Kypcatu® YyTwiran. byHOaH TamKkapyd —OJIMHTaH
HATWKAJAPHUHT WJIMUNA SHTWIATH XaMJa TaJKUKOT YCyJlapu Xakula Xam

MabJIyMOT Oepwin0, WIMUN HATWXKaJapHUHT Ha3apuil Ba aMaluil axamusTH,



yJIapHUHT anpoOanuscu XamJa IUCCEPTALMSHUHT TY3WIHIIA Ba XaxMu OaéH
KWIMHIaH.

bupunun 60012 2UTUNTUK TUTIArK YOy

L'B(u)zUxx+Uyy+%Uy:0 0<2p<1 (1.1)
y

TEHIJIaMa y4yH KyHUWITaH YerapaBuil MacajajlapHUHI €4MMH TOIUIITAH.

1.1-§ na acocuii TymyHuanap xakujaa mabiymMoT Oepwurad. 1.2-§ nma (1.1)
TEHIJIaMa Y4yH JJuMnTuk coxaza  [upuxie, [dupuxne —Heiiman, Henman-
Jupuxine Ba ymymnamran Heliman wmacananapy KyWWIraH Ba YHUHI €YUMH

SATOHAIUTH UCcOOTIIaHTaH. 1.3-§ na (1.1) TeHIJama Y4YH
Qf = {(x, y) 0<x<+0,0<y< +oo} coxaga [Hupuxne, Hupuxne —Heliman,

Heviman- Jlupuxiie Macaiamapyu €eY4MMHHUHT MaB)KyUIMTH ACOCIIaHTaH Ba, Heliman-
Jupuxiie Macajlacu MUCOJIU/IA SJUTMITHK COXaJaH aCOCH MyHOcabaT OJIMHTaH.

Nkxkuaum 6001a

—%uyzo, 0<28<1 2.1)
y

ng (u) =Uyy —Uyy
TEHTJIaMaJlap YYyH uerapajaHMaraH XxapakTepucTtuk oypuaxiapaa Komm macanacu
YpraHuiras.

2.1-§ nma acocuii TymryHYanap xakuaa MabiyMoT Oepwiran. 2.2-§ ma (2.1)
TEHTJIaMa y4YyH OMpHMHYM YerapajaHMaral xapakTepuctuk Oypuakaa Komn
MacajlaCh €4yuMH Tonwiarad. 2.3-§ Ja (2.1) TeHrmama Yy4yH MKKHHYU
yerapajaHMara xapakTepucTuk Oypuakna Ko macanacu ednMu TONMWITaH.

2.4 -§ na roxopuaa KypcaTWiraH OUPUHYM Ba UKKHUHYM YerapajaHMaraH

xapakTepuctuk Oypuakaa Komum macanacu eunmunan doitgananud, runepOooIuk

coxaJdaH acocun MyHOCEl6aT OJIMHI'aH.



Yuunuu 00612 OutTa CUHTYISP KOA(hGUIEHTIN apajaml THUIAAard TeHraMma

yu4yH uerapananmaran Q= {(x, y):0<x <400, —0< y< +oo} coxajga HOIOKal

Macajla KyMWIraH Ba ypraHujiras.

3.1-§ na

SIGNYUyy +1Ly, +%uy =0 0<28<l1

TEHIJIaMa Y4YyH Macajla KYWWJIMIIM Ba Macaja CEUYUMHUHHUHT  SITOHAJIUTH
UCOOTIIAaHTaH.

3.2- § nga macana €YMMHHUHI MaBXYJJIUTU acOCJIaHTaH. byHJa 3JIUMITHK
COXaJIaH OJIMHTaH acoCU MyHOca0aT OujaH runepOoIUK COXa/laH OJMHTaH aCOCUI

MyHOca0aT opKaju

. 2 T 2p
ygnloy ﬁuy(x,y)—yli)nzo(—y) uy (x.)

yJan HapTyra TastHraH X0J11a Macalla CY4MMUHUHT MaBXYUIUTH KYpPCATUIITaH.
Huccepranus cyHruma yMyMui xynoca Ba (oigananuirad agabuetiap pyixaru

KypCaTuJraH.



I - BOb
CuHryasp ko3(pPpUuuUeHTIH JJVIMITHK TUIIATH TEHIJIaMaJiap Y4yH

qyerapajdanmMaraH coxaaa qerapaBnﬁ MacaJiajgap

Yoy 6001a WUKKM OSPKIA Y3rapyBUMIM HMKKUHYM TapTHOIW DIUIUNTHK
TUTIJATH  CUHTYJSIP KOADPUITMEHTIIM  YH3UKIN TEHTJIAMAJIADHUHT ~ TUTTUK
BAKWIJIAPU YUYYyH KYHWJIQJUTaH aCOCHM 4YerapaBUil Macajajiap YpraHwirad Ba

Macajajiap €4MMUHHU aHUKJIOBYM (PopMyianap KeITHPUO YMKAPHUIITaH.
1.1-§. Acocuii TymryH4a Ba MabJyMOTJIap

1. By 600m1a Kyitnaaru TymnryH4a Ba Oenrwianuiapaan GoigaianamMms:

S(My,py)— mapkasu M, Hykraga Ba pammycu po(>0) ra TeHr Gyuira
aiaHa;

I (M 0> ,00) — Mapkasu M HyKTaza Ba pajuycu O (> O) ra TeHr OyJiran
noupa.

Arap amoxunma uzoxjap Oepwimaran Oyica, () OwWiaH TEKUCIHUKAAru OUp
OOFaMIIM YEKJIM COXaHU, S OWiaH 5ca YHUHT YerapacuHu Oeiruiaimus;

n - () coxa yerapacura yTKa3ujraH TallkKyd HOpMal;

C(k’h)([ ) - I'na k-Hum TapTmOraya ysmykcu3 XOocujanapra sra Ba k -HUU

Taprubnu  xocumacu  h (0<h<1) xypcarkud Owian Iempaep MmAPTHHA

KAHOATIIAHTUPYBYM (YHKLUAIAp TYIUIaMH. bab3uaa C(k’h)(l ) ypuura H(I)

oenru unmatwianau. by epaa [ - ouuk €k €MUK €K SIPUM OYUK UHTEPBAI.

2. DOnIMOTUK TUIJArd — TEHIVIamajap E€YMMIAPUHUHT  XOCCAJIAPHUHU
YpraHuiia TeHIJIaMa KapajnaéTraH coxa yerapacura KyuunaguraH JlsmyHoB
HiapTJIapd MyXUM axaMHsTIa ora.

Tabpud: Kyiimparn mapmiapHu KaHOATIAHTUPYBUM S 4M3uK JIamyHOB

YU3UTU JICHWIIa n;



1) S uu3uKHUHT Xap OUp HyKTacuJa ypuHMa MaBxXKy/, J€MaK, aHUK HOpMaJl
MaBXYy/I;

2) myHaai y3rapmac d >0 COH MaBXKYyIKH, S YU3UKHUHT UXTUEpui M
HYKTaCUHU OJIUO So (M , po) (0< po<d ) ainaHa uym3cak, M HyKragaH
YTKasWJIraH HOpMajra mapajjiel TYFpU YM3UKIap S YM3UKHUHI S( aiijgaHa
WYUIard KUCMUHU OUTTagaH OPTUK HYKTalla KeCMaiiiu;

3) myHnait @ Ba a MycOaT COHJap MaBXKYIKH, S YM3UKHUHT

uxtuépuii M Ba M HyKTajapuIaH yTraH HOpMalulap opacujaru Oypuak ¢ Ba

r=r(M,My) macoda

0<a-r’ (0<a<l)
TEHTCU3JTUKHHA KaHOATIaHTHUPAIH.

Opnatna 1) - 3) waptiap JIanyHOB maptiapu Aeiuiagm.

Arap S - JlanyHOB uyu3ufH OYJica, YHUHT MUXTHEPUM HYKTAaCHHUHT KHCKa
arpopunaru o (C S) ¢l TeHrJaMacuHu x:x(t), y= y(t) napameTpukK
KYpUHHUIIA E3UIT MyMKUH Ba OyHAa x(t), y(t) € C(l’h)(J ) oynanu, Oy epna J -
x(t), y(t) (yHKLMsIAp aHUKJIAHUII COXACUHMHT o) €iira Moc kucmu, 0 </ <1.

Opmatna OyHpail xoccara sra OyiraH YM3HKIAp TYTJIaMH A(l’h) ounan
OeJrmiIaHaan.

Arap Oy epna x(t), y(t)eC(k’h) (J) Oynca, y xonma S YU3HKHU A(k’h)

TYIJIaMra TETUIUIN JCHNIIA N,

3. Mabnaymku, kodddunrertnapu 2 coxana aHUKJIaHTaH
alluxx+2a12uxy+a22 uyy+F(x,y,u,ux’ y):0 (0.1)

KBa3W YM3UKJIM JU(depeHIral TeHIJaMa Iy coXajaa SJUIMNTHK THITa TETHIILIN

oynca, y xonaa {2 coxaHUHT Oapua HyKTaJlapujia



2
A(x,y) =ajz — ajpaxp <0 (0.2)

TEHI'CU3JIUK YPUHIIU OYaau.

(0.1)Ba (0.2) man xenu® umkaauku, (0.2) TEHrCM3IUK VPUHIA OYiTaH
HyKTajlapJa, yMyMHIINKHU derapanamai, gy >0 ae6 XucoOnalnMMu3 MyMKHH.
Axc xonna, (0.1) TeHrnmamMaHuHT WKKana TOoMOHWMHHU (-1) ra kymaiTupuO, Oy
TEHTCU3JTUKHHA TAbMUHJIAIINMHU3 MyMKHH.

Arap Oupop M nykramga (0.2) TeHrcusznuk Oaxkapuiaran Oyica, seHU (0.1)

TEHIJIaMa 3JUIMIITUK TUIra TerMIuIn Oyiica, Iy HyKTaaa
2 2
O( A, A) =ay A +2a1p Ay Ay +axy 2 (0.3)
KBaJIpaTUK Gopma MycOaT aHUKJIaHTaH Oymaau.
XakukataaH Xxam, M, Hykraga ay;>0 bsKkaHiuruHm uHoOatra onub, Oy

nykrana (0.3) Hu

0(41.4) (\/Xﬂl)zﬂ(\/a/ﬁ) \7%

+ ano /122

KypUHHUIIA €3UII MyMKUH. by TEHIVIMKHUHI YHI TOMOHHIa (012/12/ all) HU

Ky1mu6 Ba aitnpud, 6a03u xyucooOmanuiapaaH CyHrT,

2 2
apaz2 —4a2
11,12 NGB ﬂ‘l + 122 (0.4)

H ay

TEHIVIMKKA 3ra Oymamu3. M HyKkTaga (2) TEHICU3IUK YPUHIMA JKAHIUTUHU
nHoGatra oncak, (0.4) man QO(4,4) xBagpatmk QopMaHHHr MycGar

AHUKJTAHTAHJIUTH KeTHO YMKa/IH.
@apa3 kumaitnuk, (0.1) Tenrmama (0 coxaga SJUIMOTHK THUNTa TETUIILIH
oyacun. Y xonpa, (0.2) Tenrcusnuk €2 coxaHMHI Oapuya HyKTantapuia

6axapumagu. Ilynnar yayn D coxama Q(Aj,4p) kBampatuk (opma MmycOar

10



aHMKJIaHTaH Oynanu. Arap myHnail ky Ba k; MycOar connap MaBxyn 0ymu0, D

COXAHUHT O0apua HyKTajlapuja
ko(/llz T 122) < Q(/ll Ay ) <k (/112 i ,122)

TeHIrCU3NMUK Ypuniu Oyinca, (1) Tenrmamanm () coxaga meKuc IJIURMUK
menznama Neuniagu.

by Taspudra acocan u,, +u,,, =0 Jlammac TeHrnamacu uxTHEpH (2

Yy

coxaga TCKUC JJIIIMIITUK,

Yy +uy, =0 (m>0), (0.5)

e + 9"y +ay" Ty, =0 (m>0) (0.6)
TeHryamanap y >0 sSpuM TEeKUCIUKHUHT Xap OMp HyKTAacHa SJUIAITUK OYiica Xam,
Oy coxaja TEeKHC AJUTAIITHK 3Mac.

Arap Q coxana A(x,y)<0, yHUHT derapacuja €Kd 4YerapaHuHr OUpoOp J
kucmuga A(x,y)=0 6ynca, (0.1) Tenrnamanu (2 coxa uderapacuja Oy3uiaJUraH

AJUIMNTHUK TUIJIaTW TeHIJ1ama Jeiunaau. Arap OyHJIaH Talllkapu ¥ 4YU3UKIa

O(dx,—dy) = ay 1 (dy)* — 2ay ydxdy + ayy (dx)*

mycOaT (HONp) OVnca, (0.1) Tenrmamanm <) coxa derapacujaa Oy3wJIaJUraH
OupvHYM (MKKWMHYM) Typ TeHrjama aevunaau. Tabpudra acocan (0.5) TeHrimama
IOKOpY SIpUM TEKUCIUK Yerapacuaa Oy3wiaauraH OMpwHYM Typ TEHIJIama OyJca,
(0.6) - uerapana Oy3uaural UKKAUHYU TYp TEHTIIAMaIup.

4. Arap (Q coxama anukiaHran u(x,y) (QyHKOUS 1My coxana TaTKUK
KWIMHAETraH auddepeHnuan TeHriamaga MIITHPOK 3TaéTraH Xocuiajlapra sra
oynub6, () na yHU KaHoaTiaHTupca, u(x,y) HU Ma3Kyp TEHIJIaMaHUHT

11



() coxagard peryisip €4uMH JAeWunaau. DIUIUOTHK TUIAard AuddepeHnnat
TEHTJIAMAJIADHUHT PETYJsAp CUYUMHUJAH TalllKapd yMyMIIAITaH €4YUMH JeTaH
TyIIyHYa XaM MaBxKYy.

5. ®apa3 xunahnuk, €2 coxama Smuntuk Tunra terumud  (0.1)
nuddepenipan TeHriamMa oepuiran OyiacuH. () coxa quaMeTpuHH R, UXTUEPUA

(x,y) Ba (£,n7) HyKTanapu opacujaru Macodanu » OuiiaH OeNTHIailINK.
Arap g(x,y;&,m) dynkuus (x,y) Ba (&,7) HyKTaJapHUHT (QYHKIUSACH
cudaruaa (x, y)¢(§,77) Ja aHWKJIAaHTaH Ba WKKHHYM TapTUOTada Y3IIyKCH3

xocuianapra sra 6yiuo,

a) x,y Y¥y3rapyBuunapra HucOatan <) coxanuHr (&,7) — HyKTacuIaH

Tamkapu 6apya Hykranapuaa (0.1) TeHTJIaMaHUHT PETYISIp EYUMU;

0) (&£,m7) HyKTaHUHT KHYUK aTpoduaa

2R 1 1
e=o(n2) =01} &[]

MyHOcabaTiIapHu KaHoarjlaHtupca, y xoima yHu (0.1) nuddepenunan
TEHTJIAMAHWHT (QyHIaMEHTaN KU CHHTYJISIP €YUMU JCHUITa N,

OJIANTUK TUNTA TSTUIIA YU3UKJIN

Uyy + Uy, +ally +buy, +cu=0

XX yy
TEHIJIAMAHUHT KO3 (PULIMEHTIApH Cl(QuS) cuH(pra terunuid OYyica, YHHUHT

byHIaMEHTAII e9MMU Xe4 OymMaranaa Kuauk () coxaiap ydyH MaBxKy Oyiaau.
Xycycuit xonga, Jlammac TeHrnamacu ydyH (QyHIAMEHTAl €9UM MAaBiXKYy.l

oynuo, y
1 1
q0(&.1:x,y)=—In—
27 r

KYPUHHILTA 3Ta.
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Jlanmac TeHmIamacu Ba yHra KyWWIraH MacajlaJlapHd — ypraHMINIa
qo(&,m;x,y) QyHKUMA KaHgal pon yiHaraH Oyiica, SJUIMOTUK TUNTA TETUILIH
mupdepeHnran TEHIVIaMa Y4YyH YHHUHT (YyHJaMEHTal €4YMMM XaM IIyHAan
Bazu(aHu Oaxxapaau.

6. () coxana AMUIMNTUK THMTa TETUILTH OYATaH yoy
L(u) =a) Uy, T 2a12uxy +agly, + ay3uy +ap3uy, + az3u = f (0.9)

KYPUHHIIJATA YM3HKIN TeHIIamamap ydyH (Oy epha g; Ba f - x,p

y3rapyBunigapHUHr () coxaja aHMKJIaHTaH (PyHKIUSA-Iapy) KyHugaru npuHIuIIiap
YPUHIIH.
IKcTpeMyM npuHIUNU. Arap () coxaHuHr 6apya HyKTaJlapuaa
az3<0, f<0 (f=0)
EKH

a33£0, f<0 (f>0)

o6ynca, (0.9) TeHrmamaHUHT UXTUEPUN PETYNAp €4UMH [ COXaHUHT Xe4 Oup
HyKTacuaa MaHbuil HUCOMM MHUHUMYM Ba MycOaT HUCOUA MaKCHMyMra
PULIMANIN.

Xon¢g npunmunu. € coxama (9) TeHrmaMaHuHr Kod(duieHTIapU

yerapajiaHraH, Q(/il, /12) KBaJpaTuK (OPMAHUHT JUCKPUMHUHAHTH MycOaT Kyilu

qycrapara ora Ba
az3 <0, £ <0 (f>0)

TEHTCU3JIMKIIAp YPUHIU OYIICHH.

VY xonna, arap uXTu€pun M) € (0 HyKTaHUHT

u(M)zu(My)  [u(M)<u(M,)]
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TEHICU3IMK OaxapuinyBud uxTuEépuit Dy arpoduna wu #const 0yuaca, (0.9)
TEHTJIaMaHUHT u(x, y) peryasp eduMu () COXaHUHI Xe4 Oup M|, HyKTacunaa
MaHuil HICOMH MUHUMYMra (MycOaT HUCOMIT MaKCUMyMTa) SpULIMAIH.

Xon¢ NpUHIMNUAAH KyHUJaru HaTUXKa KeJluO YnKaau: u(x, y) bynkuus D
coxaga L(u)=0 tenrmamanuur ysrapmac connan ¢apkmm Ba C(DUS) cundra
TETULLIN PETYJIAp eduMu 0ynuo, az3 <0 mapr Oaxapuica, D coxana

| | < max| u |
S

TEHICH3IIUK, arap az3 =0 mapt 0axapuica, D coxana

minu <u <maxu
S S

TEHICU3JIUK YPUHIIUA OYaau.
3apem00-Kupo npunmunu. D coxana (0.9) tenrmama kosddumumeHTIapu

Ba 0301 Xau y4yH XoI NPHHIMIM IapTiapu OaxapwnraH, u(x,y)# const

¢ynakmus (0.9) tenrnmamanuHr D coxamaru peryisip eunmu 0ynu6, C (D uS )
(2,0) . .
cUH(ra TEruIUIM Ba S Yn3MK 3ca 4 TYIJIaMra Teruiuiv OYJICHH.

Arap minu <0 (maxu > Oj oymb, MyeS HyKraaa u(x, y) byHKIUsA
S S

Y3MHUHT MUHMUMYMH (MaKCUMYMHM)Ia dpHUIICa, Yy Xoina M HyKTaJaH YUKyBYH Ba

cos(l ,n) < 0 mapTHU KaHOATJIAHTUPYBYU Xap Oup / WyHAIUII yIyH

% >0 @<0
dl dl

TEHT'CU3JIUK YPUHIINA OYaau.
by mnpunmun Jlammac Ttenrmamacu yuyH 3apem6a Ba (0.9) xypunHuHIIIaru
TeHramanap yuyH JKupo TOMOHMAAH ucOOTiaHTaH OYnuO, yHUHT Tacaurud S -

JIsamyHOB 4M3uFy OYArania xam y3 Kyuuaa KoJaIu.
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1.2-§. MacanaHuHI KYHHJIMIIK BA yJIap eYUMJIAPUHUHT SITOHAJIMTH.

Q" ={(x,»):0<x <+0; 0< y<-+n}

coxaza yuoy
2p
L,B(“):“xx+“yy+_“y:0 0<2p<1 (1.1)
y
TeHTJIaMaHu Kapaiimus. by epna fe R, 0<26<1.

Q" coxama (1.1) TeHMIaMa SJUIMITHK THITA

terunuit  O0ynmub, y=0 4Yu3WKIa TEHTJIAMAHUHT
KOA((DUIIEHTH CUHTYJISIp MaXxCyCIIMKKa ATa . /A
X

Ky#innaru OeiarunanuiapHu KUpUTaMU3. §

Ji :{(x,y):0<x<+oo, y:O},
Js ={(x,y): x=0, 0<y<+oo}.

Arap 6upop € coxaja aHUKIaHraH u(X,y) QYHKIHS [y COXana TaIKuK
KWwinHaéTran audgepeHnyan TeHraamMana MINTHPOK JTaéTraH Xocuianapra sra
6ym6,  na yHM KaHoarimaHTHpca, u(x,y) ra MasKyp TeHIIaMaHHHr £
COXaJIaru PETyIISp CIUMH JCHUIIA M.

Q" coxana (1.1) TeHrTaMa yayH Kyiiaari derapaBuii MacanaapHu
KYWHUII Ba TAAKUK STULL MyMKHH.

1. IpuxJje macaaacu (D macaJja).

(1.1) rerrnamannar QF coxama perymp, QF U J 1Y Jy coxana y3IIyKCH3 Ba

lim U(x,y)=0 R?>=x%+> (1.2)
R—w
u(x,0)=7(x), xelJj, (1.3)
u(0,)=15(y), yeJ, (14)

IIAPTJIApHU KAHOATJIAHTUPYBYM €4MMM TONMICHH. by epma 7y(x), 75(y)-
OepuiraH y3irykcus QpyHKuusiaap 0yimo, r; (O) =17y (0) :
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I-meopema. (1.1) tenrnama yuyH /{upuxiie MacaJaCUHUHI €4UMU
OUTTaZaH OPTUK dMac.
Hcoom. Teopemanu ucbotnam yuyH Oy Macajia €4UMUHU UKKUTA SIbHU

u;Ba u,OyncuH ned Gapas KWnanuk. Y xXoiaa, u =u; —u, (QyHKIUAra HucOaTaH

oup xuHCcM [{upuxie macanacura sra 0yiamus.

CR:{(x,y):x2+y2:R2, x>0,y<0}

v - -
yopak ailngaHa OwiaH €)' COXAaHMHI uerapajaHraH KucmMuHu Qp Ounan

oenrunaliMu3. YerapanaHran Q} coxana (1.1) TeHrnama HUIMOTUK THUIITA
TETUIUIM OYITaHW YYyH, SJUIMNOTUK TUIJArd TEHIVIaManap Y4YyH OJKCTpEeMyM

npuHIunura [§] acocaH u(x, y);tconst GyHKIUS  Y3UHUHT  SKCTpUMAT

KUiiMaTiaapura coxaHuHr uerapacuga spumanu. (1.3),  (1.4) — Oup xkuHcou

yerapaBui maptiap Ba Xond npuHuunura [8] acocan ‘u‘émx‘u‘ TEHT CU3JINK
Cr

Vpunnu OYnmaau. byama R — oo ga nuMHTra yTcak Q}Q coxa Q" coxara, (1.2)
maprra acocat 3ca u =0, SbHU ] = u, dKaHIUTU Keaub dynkaau. Jemax dupuxie

Macajiacu €4lMHU MaBXyJl Oyica y siroHaaup.

2. Heiiman-/Iupuxsiae macamacu. (1.1) temrmamanmar QF coxanma

perynsip, C ! (Q+ U Jl) cuHra terunuy Ba (1.2), (1.4) maptiapuu xamja,

lim yzﬂuy(x,y)zvl(x), xelJp, (1.5)
y—>+0

IapTHU  KAHOATJAHTHUPYBYM €UYMMHU TONWICHH. by epna vl(x) Ba 2'2( y) -

Ooepuiran (pyHKIUsIIAP.
2-meopema. Arap (1.1) TeHrnmama y4yH Heiman-/{upuxie

MacaJaCMHUHT €YUMHU MaBxkyJ OViica, y ssrOHaaup.
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Teopemanu ucbotrnam yuyn oup >xunciau Heitman — Jlupuxie macanacu
+ .

eunmu Q' U J; U J, na aliHaH HOJIra TEHTJIMTUHU UCOOTIIAll €Tapiy.

u(x, y) dbynkuusa Oup xuHciu Heiiman-/{upuxiie MacanacHHUHT €4UMHU
OYncuH. YHUHT MapKa3u KoopAuHaTajgap Ooimuaa paguycu R ra TeHr OynraH
yopak aitmana Cp GWiIaH derapagadran Qg YeKiIM COXana KapaiMus.,

Masbnymku, [22] arap u(x, y) GyHKIMS Y3UHUHT SHT KaTTa MycOaT (9HT
KUYUK MaH(Uii) KuilMatura x e(O,R) HyKTajga spuiica Ba u HUHr Cp naru

KAHMaTH u(xO,O) JaH KM4MK (karra) Oyica, y xoiaa

lim y*Pu,(x,y)<0 (>0) (1.6)
y—>+0

oynanu.

bup xuHCcIH (rz(y) =0, v (x) = 0) , (1.4) Ba (1.5) maptmap xamaa (1.6)
TEHICU3JINKIaH u(x, y) GyHKIUS Y3UHUHT 3HT KaTTa MycOar (9HT KMYUK MaH(pU)
KUIIMaTUHA OB:{(x,y):x:0,0<y<R} Ba OA:{(x,y):O<x<R, y:O}
KecMaliap/ia dpuilia oJaManau.

VY xomna, Xord mpUHIMUNHUIA acocaH, Q} VUO0AUOB coxana

‘u‘ < nﬁx‘u‘ TEHICU3JUK YPUHIIU OYaau.
CR

by tenrcusnuknan Ba (1.2) maprtra acocan u =0 sKaHIUrU KeauO

YUKAIH.

3. Jlupuxae-Heiiman macamxacu. (1.1) Tenrmamanmar QF coxazna

peryusp, c! (Q+ U J 2) cuH(ra terunuu Ba (1.2), (1.3) maptiapuu xamja,

uy(O,y):vz(y), vedsy, (1.7)
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IIapTHU KAHOATIAHTUPYBYM €YUMH TONWICUH. by epaa 7 (x), 1) ( y) - Oepuiran

byHKIHMSIAp.

3-meopema. Arap (1.1) tenrmama yuyH upuxie-Heiiman
MacaJIaCHHUHT €4MMH MaBKy Oyica, y sSTOHaaup.

by Teopema 2-teopema ucboTura yxmramr ncOOTIaHaTH.

4., Ymymaamran _Heiiman _macajgacu (N-macaja). (1.1)

TeHrnamannar ) coxama peryiip, Cl(QJr U J) qu) CUH(ra Teruium Ba

(1.2), (1.5) Ba (1.7) mapTiapHy KaHOATJIAHTHUPYBUM €YMMHU TONWICHH. By epna
vi(x) Ba vy (x) - Gepuiran QyHKuHsIIAP.

by Teopema uc6otu roxkopumaru kabu Xomd Ba 3apemba-Kupo [8]
NPUHITUITUIAH KeTH0 YMKaIu.

Hzox. FOkopugarn kyWwiraH macanajlap €4YUMIIAPU STOHAIUTUHU
SHEPrusi MHTErpaJlapy yCyJau OWIaH xaM ucOoTiam MyMKUH. byHIa HOMabiym

(GYHKIUSTHUHT YeKCU3IUKAA HOJITA MHTUIIUII TapTUOU MYXUM pOJI YiHANHTu.
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1.3-§. Macajna eynMJIADMHMHI MAaBXKYMJIUIH Ba JJUIMINTHK C€OXaJaa
OJIMHTaH aCOCHH MyHOcadaTaap.

(1.1) Tenrmama yuyH kyiwiaran Heliman-/lupuxie Macaiacu €4UMUHU
MaBXXyJIMTUHU ucOoTnam yuyH ['pun QyHkiusicu ycynuaan oinananaMus.

Tabpud: Heliman-/lupuxne wmacamacunuHr ['pun  QyHkuusacu 1eo,

KyWHIary mapTiapHi KaHoarnautupysun Gy(&,7;x,y) QyHKiwsra aifTimam:
1) Gy(&,m;x,y) bynxums (£,17) ysrapysunnap 6yinua QF coxanunr (x,y)
HyKTacujaH Tamkapu Gapua Hykramapuaa Lg(u)=0 TeHrmaMaHuWHT peryssip

eurMMUJIaH ubopar;

2) ymoy
G(0,7;x,y)=0, 0<p<+oo, (x,y)eQ", (1.8)
{nmacﬁ(i’”;x’yq —0, 0<&<+o0, (x,y)eQ", (1.9)
n
n=0

yerapaBui WapTIapHU KAaHOATIIAHTUPAIH;

3) I'pun byuknuscu
G (&mx,y)=q(Emx,y)+ g1 (Emx,p), (1.10)
KYpHUHUIITa 3ra, OyH/1a
611(@77;?6&)=k1(ﬁ2)_ﬂF(ﬂ,ﬂ,2ﬂ;l—a), (1.11)
(1.1) TenrnmamanuHT GyHIAMEHTAI €YUMH [§]
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2
r21” 2

o
F (a,b,c;x) -I"ayccHuHT runepreoMeTpuk GyHKIUACH,

2
k1:41 zzﬂr (B)
V1 r'(2p)

5

g1(&mx,y)-aca QF coxana (1.1) TeHrnamanunr x,y YsrapyBumnap Gyitnua
xaMm, &,7 y3rapyBumiIap Oyinda Xam peryssip CUuMHUINP.
bynnait xoccanapra sra 6ynaran ['pun dynknuscuau Ty3ul, (1.8), (1.9) Ba

(1.10) Tenrnuknap xamaa q; (§,n;x, y) dbyHIaMeHTall CYUUMHUHT

lim 2P Oqy (E,m5x,y)
n—+0 on

=0, 0<é<om, (x,)eQr, (1.12)
xoccacura acocas, (1.1) TenriaMaHuHT
qi(&mx ) og == (Emxy)|ey

lim 2P og1(&.m:x,y)

= O’ b Q+’
n—+0 on (x y) -

WapTIapHH KaHoaTnauTupyBun g (&,7;x, y) peryisp €YMMHHU TOIHUIITa TEHT
KyWIUIHP.
Yerapamanmaran Q' coxama gl(«f,n;x, y):—ql(f,n;—x, y) OJIUIIIUMU3

myMmkuH. bynna I'pun pyskuuscu ymoy

G (Emx,y)=q(Em—x,3) =g (E.m-x,p), (1.13)

KYpHUHUIITA dTa OYyIIau.
by ¢yukmusan T'pun  dyHkmuscun Tabpudumaarn Oapya mapTiaapHU

KaHOATJIAHTUPUIIWMHHA OCOH TCKINUPHWUIIT MYMKHH.
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1. G(&,n;x,y) bynaxkuus &,n y3rapyBuwiap Oyitmda DY coxanunr (x, y)

HYKTacuJaH Tamikapu Oapua Hakraimapuzaa (1.1) TeHrinamMaHUHT perysisp €4uMu

oynanu.

(&,m#(x,y) = Lg(G)=0

2.
lim UzﬂGn(f,U;x,y)= lim n*? (T Y) iy n*r nem=xy) _
70 7—0 on n—0 on

dbyHIaMEeHTall €4MMU XOCCACHIaH KeIrub Jyakau.
3. ¢1(0,m;x,¥)=¢q1(0,m;—x,y) OYIraHIUruaaH,
G(0,7;x,y) =q1(0,7;x,y) — q1(0,m7;—x,y)=0 nuru xenub yakagy.

Hemak. G(&,17;x,y)=q1(5,1n;%,¥) —q1(&,1;—x,y) bHYKuusS MacanaCHHHUHT

O coxanaru I'pun GyHKIMsICH GY1a.

OHIM Macasia eyuMuHu Tomamu3. Papa3 Kuigamus u(x, y) byHKIMSA

L Y (u) =0 renrnamanunr (1.2), (1.4) Ba (1.5) maptnapHu KaHOATIAHTUPYBUH

peryJisip e4uMu OYJICHH.

Q}é’g owran QF coxammur
Cr ={(x,y): )c‘2+y2 =R2,x>0,y>0}

qyopak aimana OuiaH, xamaa y=0 (0 - eTapidya KMYUK MycOaT COH) TYFpu

YU3UK OWJIaH YerapajaHraH KUCMUHH OenruiaiMus.

+
QR s coxanusr (x,y) HyKTaCHHH MapKa3 KHIIIO, eTapiuya KHuuK & > 0 paycin
+ . o o
Ba Qp s coxama érypunm C, aillaHa 4YM3ailimK Ba Oy 4M3MKIap OwiaH

yerapajlaHral COXaHH Q;‘; opkaiu Oenrunaimus. by coxana Gl(f,n;x, y) ['pun

byHKIUsACH Lﬂ(u)zO TEHIJITaMaHUHT Peryyisp €4yuMHIaH uoopar Oymamu. Y

XoJga QJIE‘; coxajaa
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PP GiLp(u)-uLp () | =[PP (G G ) |+

+%[772ﬂ (Glu,7 - uGl,7 )}

alHUAT YPUHIIN.
By aitHuaTHH Q;‘g coxa Oyimua wuHTerpamnad, cynrpa [laycc-

Octporpaackuii [4] dopMynacuHu KyimaimMus:

2P [ G, 24,00 s — o, (1.14)
Yon o
e n n
R.S
Oy epma 0Qy% =(0,R)UCgrU(S,R)UC, Q% COXaHHHI derapac,

Ry =+ R? -2 , n— QJIE% COXAHUHI Yerapacura yTKa3ujraH TalKd HOpMaJl.

(1.14) Tenrnukna Gy ¢yHKUMSHUHT Xoccanapunu Ba (1.4), (1.5) mapriaapau

apTHOOpra oind, o — 0 1a Kylujaaru TeHIJIMKKa ra 0yiaMus.

R
[w(€)Gi (&0, y)de + | nzﬂ(Gla—”—u?jds—

R
oG (0,77;x, ou oG
—jnzﬂrz(n) ( 87;x y)d77+ Inzﬂ(Gla—Z—ué—nles=O, (1.15)
0 C,
Yoy

Ba
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) ou oG
Cr

oenrunanuiapau kKuputuoO, (1.15) TeHrmukHU Kyhnaaruya €316 ogaMus.

T g 25 0G| (0,77;x, )
Jg +JR=IV1(§)G1(§,0;x,y)d§+ffz(f7)77 oe dn,
0 0

Ba J., Jp MHTErpajyIapHH alOXUAa KypuO YNKaMH3.
J . MHTerpajHyu Kyiujaaruda €3u0 onaMus.

Jo=J1g—Jo., Oy epaa

ou
Je = I UzﬂGl_dS

c, on
Ba
Joge = j nzﬂuﬁds.
on
C«S‘

(1.16)

Oynnamentan ednM g (&,7;x,y) Hu (x,y) Hykra atpoduna Kyiiumarnda

€3UII MYMKUH.
q(Emx,y)=fi(Emx,y)inr+ fr(Em5x,p),

Oy epma fi, fo - y3iykcu3 GyHKUusiap.

(1.17)

J1, Ba Jy, mHTerpamnapaa £ =x+¢scosd, n=y+esinf,0<0<2r Kyrod

. ou
koopauHaTtanapura ytub, (1.17) TeHrnukman Xxamja 8_ eC (C 8) SKAHJINTUAAH

n

doitnananub Kyiugarura sra 0yinamMus.

2r 2
Jig=¢€le | f3d0+ [ f4d0,
0 0
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Oy epma f3, f4- y3nykcus GyHkuusulap. bynnan lim Jy, =0 skanmurun kenu0
e—0

YHKA/IH.
(1.10) popmynanan doiinananud J,, HA Kylingaruda €310 oJlaMu3.
Jre = I nzﬂu%ds+‘[ nzﬂu%ds:Jflﬁffz, (1.18)
n

C, on C,

0
u Ba % dynkuusnapauar C, n1a y3nykeusnarugad ¢ — 0 na
n

J51 = I nzﬂu%ds —0
Cé'

oynanu.
J5 = I nzﬁ u%ds MHTEerpayijia KyTd KoopJuHaTajapura yTamus.
CS
bynna
) or? B 0> B

=g , R :52+4y5sin49+4y2, —

—=2c.
os 0O¢

&—>0 nma Honra MHTWIAIWTaH XaylapJaH KeWWH ymly TEHIJIMKKa 3ra

oynamus:
2
-p
lim J5; :—ékl lim (y+gc089)2ﬁ[52 +4y8sin9+4y2} *
e—>0 2 -0 0
82
*u(x+gcos0,y+gsin¢9)F L. 1+206;1— 3 3 do =
- +4yesind+4y
= lim ngl :—22_2ﬂ2ﬂF(,B,,B,1+2,8;1—0)u(x,y):—u(x,y)
£—-0 2
Jlemax,
lim Jp, =—u(x,y)
e—0
oynau.
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bynnan Ba J, = J|, —Jy, TEHIIIUKIaH lim Jg= u(x y) Keano YuKaau.
&—0

OHnu Jp MHTErpaaHU KYpUO YMKaAMU3.
Jr=Tr~JR

Oy epna

ou
k= JﬂﬂGl(fn,xy)8 ds,
Cr

CRz{(g,n):ézﬂy - R?, E>0, 77>O}

Oynaranu yuyH J }2 Ba J 123 uHTerpamiapaa & =Rcosd, n=Rsinf, 0<O< %

2
ATMALITHPHII Gakapamus, y Xoija 7> :O(Rz), " :O(Rz) Ba wzr—zzO(l)
n

SKaHJIUTUAAH Ba ['ayCCHUHT runepreoMeTpuk QyHKIMSICHHUHT XOCCACUIaH
(&ne) <3

TEHI'CU3 YpUHIU OYnaau, y xonaa ['puH GyHKUuUsACH yUyH
Gy (&.mix.y)| < ;Tzﬂ

oynanu.
®dapa3 Kuiamus

2ﬁ5 u|. B

oul By
‘ Rpl-26+6”°

o - R1+5 ’

OYJICHH, y X0J1a KyHu1ard TEHICU3JINKIap YPUHIN OYIau.

0>0

‘u‘<R5, 0>0,

‘JR‘ 0>0.

JR‘ :
| %

R
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by Tenrcusnukiapaan

lim Jg = lim Jp— lim J3=0
R—w0 R—w R—w

Keu0 YuKaau.

[yunai kuiud (1.16) Tenrnukaan &€ — 0 Ba R — o0 ja IMMUTra yTcax

v (£)Gi(&,0x,y d§+j )b 0G(0.7;x,7)

dn, 1.19
) o n (1.19)

)Cy=

S — 8

dopmynara ora Oymamms. (1.19) ¢opmyma Owmman anuknanran  u(x,y)
byHKUMSHUHT XakukaTaaHn Heiiman-J{upuxie MacallaCHHUHT €YUMHU DKaHJIUTH
[8], [22] wmparu ycyn €paamuaa ucOOTIanml MyMKHWH. byHna Kyhdugaru teopeMa
YpuHIu OYnaau.

5-meopema. Arap 7, (n)eC[O,oo), v(cf)eC(O,+oo) XamjJa erapiidua
KarTa £ Ba 77 Jap y4yH

<o
nhre

B
V(f)\ﬁma

l22(n) £>0, (1.20)

TEHICHU3JIMKIIap Oaxapuica, y xoina (1.19) ¢popmyna Ounan aHUKIaHTaH u(x, y)

dbynkuus Heiiman-/{upuxiie Mmacanacu eunmu Oyiaau.
Xyanu oKopuaaruiaapiek Mynoxasajgapau oputud Hupuxie Ba Jupuxie-
Heiiman mMacananapy equMiIapuHy TONUII MyMKHH.

Kymnanan, lupuxie mMacajiaci e4UMHU KyHUJard KYpUHUIITA 3ra

T T 0G, (0,7;x,
u(x,y)=[7(£)0(&.x.9)dé - [ 1y (n)n*F 2(&? ) 4y (1.21)
0 0

Oy epna

0 (&.x y){nzﬂ 00 &1y )}
X, )y

Gy (Emx,y)= a2 (1%, 9) — a2 (E.11:-x, )
Hupuxine macanacuHuHr ['pun QyHknuscu, g, (§,n;x, y)-aca (1.1) TenrnamaHuHT

dbyHmamenTan eqnMu 0ynud Kylnaaru KYpHUHHILTA 9ra;
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_IB .
w(Emxy)=k(r) " (1-0) P F(1-p1-p2-pi1-0),

2 2

r i 2 2 2p " (1-8
o=, 2}=(§—X) +(nty), k2‘47, g (2( 2ﬂ))
Bynna g, (&,7;x,y) bynkuus g, (&,0;x,y)=0 xoccara sra.

Xynmu myHnan Jupuxne-Heliman Macaiacu €4MMHUHM TOIWII MYMKHH Ba 'y

KyWHIary KypUHHUILTA 3ra.

2 0G3(0,77;x,)
g

dn, (1.22)

u(x,y) =

S — 8

rl(g)Qz(é,x,y)déJrTTz(’?)’?
0

Oy epna

05 (é,%,y) {nz/” 003 (&.1:x%.y )}
X, )y

Gy (Emx,y)=qr (Emsx,y)+ g (E.m5-x, )

Heiiman-Iupuxne macanacuaudr ['pun QyHkImscu.

Ymymitamran Heriman macanacu €e4uMH KyHUIaru Kypuiara sra:

u(x,)= [v1(£)Gs(&,0;x,y)dé+ j v (m)n*P Gy (0.5, ).

0

S — 8

Oy epna
G3(&mx,y)=q(&Emx,y)+ a1 (E.1-x,))
ymymiiamrad Heliman macanacunusr ['puH GyHKIMSICH.
Huccepranusaunr III — 600uga 6u3ra JUIMNTHK COXaJaH OJMHTAH acOCHi

MyHocabaT kepak Oymamu. Iy cababmu ¢dyHIaMeHTal €4YMMHUHT Ba ['puH
27



GYHKIMSCMHUHT Kyiuparn xoccacunan Qoigananu6, (1.19) eunmuu commapox

KYpUHUIIIA E3UIITA XapaKaT KUilaMus3.

ny; B
Gl(é’();x’y):kl{[(g_x)z+y2} ‘[(§+x)2+y2} } (1.24)
5G1((2;7;x,y) :4ﬂk1x(";12)_ﬂ_1F(1+ﬂaﬂ,2ﬂ;@o), (1.25)

~2

Oy epna ;712:x2+(77—y)2, F2:x2+(77+y)2, @p=1-—.

(1.24) Ba (1.25)  Tenrnukiapuu xucobra onud (1.19) dopmynanu

Kyuujarnya €3amus.

00

()= (@) (6P 2]

0

-p -p
—[(§+x)2+y2} }d§+
(1.26)

o ~p-1
vk px [ vy ()P (32) F(1+ B,B.2B:d)dn
0

y =0 umsukna 7y(x) Ba v(x) QyHKUMsIAP OpacHIard MyHOCAGATHH OJIHII
yuyH (1.26) tenrnmukga y — 0 numurra ytuO, kyhumparn Heitman — upuxie

MacCaJlaCUMHUHI €UNMMHIaH OJIMHI'aH acocuim MYHOC36aTHapHI/I XO0CHJI KUJIaMH3.
o0
() =u(x0) =k [ (&) (€ =) (x> |ag+
0

(1.27)
o0 —ﬂ—l
ity [ () (52«0

0
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II- BOb
Cunryasp ko3dgduueHTra 3ra 0yjarad runep0o0JMK TUNAATH TEHIJIaMa YYyH
Koumu macanacu.
Ymby 60012 MKKH 3pKIM Y3rapyBUWIM WKKWHYU TapTUOIU TUIEPOOSIUK
TUIJATH CUHTYJISP KOA((UIMEHTIM TEHIVIaMaJIApHUHT TUMHMK BaKWIIapu Y4yH

Komm macanacu kypuiran Ba 0y Macana e4uMH yayH (HOpMyJiajap TOMHUITAH.
2.1-§. Acocuii TymiyH4a Ba MabJIyMOT.JIap

1. ¥Okopu taptubnu xocunanapra HucOaTaH YM3MKJIU OVIraH HKKA

y3rapyBUMIN UKKUHYHU TapTUOIH
a Uy + 201Uy, + apolty, + F(x,y,u,ux,uy) =0 (2.01)

muddepennnan TenrnamMann (2 coxaaa Kapansmk.

by epna ajj,a;5,ay) KodhdUIMEHTIAp X Ba ) Yy3rapyBUMWIApHHUHT () na

aHUKJIAaHTaH eTapiid CWUIMK QyHKIusaapu Oynub, €) coXaHUHT Xed Oup
HyKTacujga Oup BakTAa HOJra TEHr Oynmaiinu, F 3ca ¥3 apryMeHTJIapUHHHT
Oepuiran QyHKIUSCH.

Kylingaru OenruianuiapHu KUPUTARITUK:
A(xy)= afy —ayy-ax,
O(dx,—dy)=ay (dy)2 —2ayydxdy + ayy (dx)2 .

Mabnymku, arap () coxaHuHr Oapda HyKTaJIapuia A(x, y)>0 oynca,

(2.01) renrnama ) coxaja runepOOJIMK TUITa TETUIIUTH ICHIITaIN.
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2. Q(dx,—dy):O - (2.01) TeHrnamaHUHT XapaKTEPUCTHK TEHIJIaMacH,

yHUHT eunmiapu 3ca (2.01) TeHriaMaHuHT XapakTepUCTUKAIapu Aenunanu. Arap
() coxana A(x, y) >0, apau (2.01) - Q coxaaa runepOOJUK TUIMATHA TEHIJIaMa
Oyica, Oy TeHTJaMa IIy cOXaJa MKKUTAa XaKUKUH XapaKTepUCTHUKaJIap OWJIacHUra
sra Oynaau.

Q(dx, —dy) =0 TeHryiama OWIaH aHUKJIAHYBYH {dx, dy} BEKTOp MYHAJIUIIIH,
(2.01) TeHrmaMaHUWHI XapaKTEpUCTUK WyHanuIM Jaevnnaau. bepuiraH TeHriama
V3UHUHT TUNEPOOTUKIMK COXACHUJIa UKKUTA XaKUKUI XapaKTEPUCTHK HyHamuiira
sra Oynasau.

3. Arap Q coxama A(x,y)>0  Gyiub, coxa uerapacMHHHr Oapya
HyKTaJlapuja €K YHUHT OUpOp KUCMHAA A(x, y) =0 Oynca, y xonaa (2.01) uu
yezapaoa Oy3unaduzan TUTIEPOOTWK TUIIArd TeHrmama naedwmnaan. Coxa
YerapacUHUHT A(x, y):O TEHIVIMK OaXapujaJuraH KUCMHU dca TapabosmK

Oy3UIUII YU3UFH JCHIIIAIIH.

@apa3 kwiaiinuk, (2.01) - yverapaga Oy3unagurad TUNEPOOJIMK THUIIATH
TEHTJIaMa, ¥ 3ca YHUHT MapaboiuK Oy3WIHII YU3UFU OYIICHH.

Arap y umsukaa Q(dx,—dy)#0 (=0) 6yuca, (1) Hu derapana Gysunagurax
OupvHYN (MKKUHYM) TypJaru TeHrJiaMa Jeunuaiam.

Tabpubaan KypuHAJAWKW, Yerapaga Oy3WjgaJuraH HMKKHHYH — TYp
TEHTJIAMaHUHT XapaKTEPUCTHK WYHAIUIIM } YW3HWKAAa Oy YM3WKHUHT YPHHMACH
OunaH ycTMa-yCT TyIIajau, OMpUHYHM Typ Oy3WjaJWraH TEHTJIaMa Y4yH 3ca yJap

yCTMa YCT TyIIManau (4yHKH ¥ YU3UKIA Q(a’x, —a’y) #0).

Macaiaan, D ={(x,y):— 0 <x <o,y <0} coxaza

Uyy —Uyy, =0, (2.02)
()" gy —uy, =0, m>0, (2.03)
e — ()" uyy+a(—y)m_1 =0, O<m<2 (2.04)

30



TEHIJIaMaJIapHU KapalJIvK.

(2.02) tenrnama yayn A(x,y)=1>0. (2.03) Ba (2.04) Tenrnamamap ydayH

sca A(x,y)=(-y)" 6ymm6, D; coxana A(x,y)>0 TeHICH3THK Ba COXa Yerapac
n=1{(xy):—0<x<o0,y=0} na A(x,y)=0 TCHNIUK yPUHIHIUD.

WMxkvHYM TOMOHJAH, | 4YU3UKAaA (3) TCHIJIaMa y4yH

O(dv.~dy) =(~y)" (dy)” ~(dr)” %0,
(4) TeHriama yuyH aca

O(dx,~dv) =(dy)’ = (~y)" (dx)” =0

Jlemak, rokopuaaru Tabpudiapra acocas, Dl na (2.02) - runepOoUK,
(2.03) Ba (2.04) - Moc paBuIa yerapaaa Oy3uiaaurad OMPUHYM Ba UKKUHYU TYP
runepOoONMMK TUIIATH TEHTJIaMmanapaup, y Tyrpu um3uk (2.03) Ba (2.04)
TEHTJIaMasiap Y4yH napaOoyivK Oy3uIHII YU3UFUIHP.

MabiayMku, TUNEepOOIMK THUIAArd TEHTJIaMalap MKKATA  XaKUKHM
xapaktepuctukanap owiacura sra. (2.03) Ba (2.04) TeHrnamaiap MHCOJIHUJIaH
doiinananu0 xyjaoca KWIMII MYMKHHKH, derapajga Oy3uiaguran OUPUHYHU TYp
rUnepOONMK TEHTJIaMajlap y4yH » Oy3WIHIN YHU3UFH XapaKTePUCTUKA-TAPHUHT
KaUTHIIl HYKTaJTapy TYTUIAMH, UKKUHYU Typ TEHIJIamMaiap y4yH 3ca ¥ Oy3WIHII

YU3UFU XapPAKTEPUCTUKA-JIAPHUHT YPUHUIL HYKTAJIApU TYIUIaMH OYIM0, YHUHT Y31

XaMm xapakrepuctuka 0ynamau (1- Ba 2-unzmainap).
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AAPNART T ANANK

1-yn3ma 2-qu3ma

4. Arap (2.01) renrnama (2 coxana runepOOJIMK THUITra TErUILIU Oyica, Oy

coxaza UKKuTa @(X,y)=const, y(x,y)=const XapaKTepHCTHKaIap OMIACUTA ITa
oymm6, ¢(x,y) Ba Ww(x,y) - ¥y3apo YM3UKIA OOFIMK OynMaraH GyHKIUsIIAP
6ymanu. bynna ysrapysumnapau &=¢(x,y), n=y(x,y) TCHIIHKIAp OpKAIH

anMamTupcak, (2.01) renrnama
uézg—um]+Fl(§,77,u,u§,u,7):0 (2.05)

KypuHuira kemagu. Arap Oy epma xam a=&+n, f=&5—n anmamTupuin

Oaxkapcak, (2.05) renrnama
uaa—uﬂﬂ+F2(a,,B,u,ua,uﬂ)=O (2.06)

kypunuira kemanu. (2.05) Ba (2.06) — runepOONMK TUIIATH TEHTJIaMajlapHUHT
KAHOHWK KYPHUHUILM JECUUIAIH.
5. Arap (2.01) - yerapana Oy3uiaauradn OMpUYM Ba UKKWMHYM TYp TEHIJIama

Oyica, y3rapyBUMJIapHU AJIMAIITAPHUIIT OUIaH MOC PaBHIIIA
m
‘y‘ uxx—uyy+F3(x,y,u,ux,uy)=0, m>0, (2.07)

uxx—‘y‘muyy+F4(x,y,u,ux,uy)=0, m>0 (2.08)
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KypuHuiira keiarupumr MyMkuH. Opatma, (2.07) Ba (2.08) moc paBumiga
runepooIMK TUnaru Oy3uiaaauraH OMPUHYM Ba UKKMHYM Typ TEHIJIaMaJlapHUHT
KAHOHUK KYPHUHMIIH TEUWIA/IN.

6. Arap u(x, y) ¢byukusa Q coxana (2.01) TeHrnamana UIITUPOK ITAETraH
y3JIyKCH3 XOCHJayapra sra Oynu0, yHH NIy coxXala KaHOATIaHTHUPCA, u(x, y) HU

(2.01) TenrnamanuHr () coxana peryisp edumu aevunaau. Arap u(x,y) - (2.01)

TEHTJIAMAHWHT e4uMu O0ynuO, (2.01) HuHT KoiraH WXTUEPUN €YUMHU YHJIAH

XyCycHil xonja Kenud 4HKca, u(x, y) HU (2.01) TeHrmaMaHUHT YMyMUH €4UMH

nevunany. (2.01) xypuHUIIIArd TEHIVIAMATAPHUHT YMYMHUM €4MMHU UKKHATA Y3apo
OofuK OYVnmaraH GyHKIUsIap opkaiu udogaiaHaIu.

7. TunepOonuK TUMIAard TEHIVIaMa Y4YyH KYWWITaH Macajga €YMMHUHU
TOMNMIIJIA aCOCAaH HWKKU YycyiaaH ¢oigananamMus3. YinapaaHn OupuHurcu Puman
ycyau Oynu0, MacallaHMHT €YUMU TeHrjamara Moc Puman ¢yHkimsicu €paamuaa
TONWJIAAU, UKKUHYMCH/IA 7Ca TEHIVIAMAHUHI YMYMUN €YUMUJIaH Macaja MIapTUHH

KaHOATJIAaHTUPYBYHCH a)KpaTI/I6 OJIMHaIH.
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2.2-§. bupunun xapakrtepucTuk yuodypuakna Komu macanacu.

E-;I+

Q_z{(x,y):0<x<+oo; —oo<y<0}\{x+y:0}

coxaja ymoy

_ 20
Lﬂ(U):Uxx —Uyy —7Uy

=0, 2.1)

TEHIJIaMaHu Kapaimus, Oy epaa f e R, 0<26<1.

Q) coxama (2.1) Tenrmama rumepOONMK THUITA TETHIUIM OYIuO, yHHHT

K03 PULIeHTH COXaHMHT yerapacu OyiaraH y =0 4M3uKIa CUHTYJISIP MaxCyCIUKKa

ora.

Ky#innaru Oenruianuiapid KUpUTaMu3.
Qp ={(x,y):0<x<+w0; —0< y<0, x+y>0},
Q) ={(x,»):0<x<+0; —0< y<0, x+y <0},
J1 :{(x,y)20<x<+oo,y:O}, Jr :{(x,y): x=0, —oo<y<0}.
(2.1) Tenrmamaga &E=x—-y, n=X+) XapaKTEPUCTUK Y3rapyBuuiapra

yTranuMuzaa y ymoy

”én‘g_n(”é‘“n)zoﬂ (2.2)
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teHrnamara yrtagun. by Oinep-Ilyaccon-/lapOy Ttenrnamacu Oynu0, yHUHT

1
0<p< > Oynranna ymymuil eaum tonwirad [5,21]. ¥ Kyiugaru KypuHuira sra:

1 1 |
u(En)=(n-&) P [o -0 a+ [y () (-0)] @, @3)
0 0

Oy epaa (D(z), w(z) - UKKA MapTa y3iaykcu3 nuddepeHnnaniaHyBuld UXTUEPUI

byuknusap, z=4& + (77 — §)t :
(2.3) dopmynaga 3cku x,y y3rapyBumiapra kaituO, (2.1) TeHrmamMaHuHT

YMYMI/Iﬁ CUMMHHU TOIIaMH3:

1 1 |
u(xy)=(20)P [ [-0) T Par+ [y () -0)] " de, @4
0 0

Oy epma z=C+(n—&)t=x—y+2yt=x—y(1-2t).
Q) coxama (2.1) TeHrmama ydyH KypuHumM Yy3raptupwirad Komm
MacaJaCuHH KapanMus.

Kimacana (Kommm macamacu). (2.1) teHrmamanuHr () coxajga KyWujaru

OomIaHFUY apTiIapH KaHOATJIAaHTHUPYBUMU PETYJIAP CYUMH TOIIUJICHH.

u(x,0)=1y(x), er_l, (2.5)

lim (—y)zﬁuy(x,y):vl(x), xelJj (2.6)
y—>-0

Oy epaa 7; (x),vl (x) - Oepwiira y3iaykcu3 QyHKIHsIIap.
(2.4) ymymuii eunmian oiigananu0, ymly Macajia €4UMUHN TOIaMU3.

(2.4) vu (2.5) maptra 6yicynnupu6, Kyinmarura sra 0yiamMus:
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Xynanu mryHnai, (2.4) au (2.6) maprra kyitn6, @(x) GyHKIUSIHA TOIaMU3.

zﬁlr(l 23) .
O(x) =2 20 v (x).

Tonmnran ®(z)Ba w(z) dynxkuusapaun (2.4) ra kyinb, K| macana

CUMMHHH KyHHaaru KYpuHUIIMHA TONAMU3.

u(x,y)= M(—y)l_zﬂ j“’l (z)[t(l - t)]_'g dt +
2.7)

By epna z:x+y(2t—1).
(2.7) Tenrnuknga s=x-+ y(2t — 1) anMamTupuIn 6axapud, Kyiugarura sra

oynamus:

(2.8)

xX+y X+
1-2 71(s)ds vi(s)ds
u(xay):yl(_y) / I 1( ) -5 72 j 1( )

x—y[yz—(s—x)z} x—y[yz—(s—x)z}ﬂ’

L5T(2 r(1-2
6yepaa71:212ﬂgﬂ), y2 = A1 L0225),

(B) r’(1-p)

=
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[8], [22] ummaru ycynnas ¢oiinananu0, KyHuaara TeOpeMaHu TYFPUIIUTUTA

HUITOHY XOCUJI KWJIMIINMNU3 MYMKHH.

2.1-meopema. Arap rl(x)eC[0,+oo)mC2 (0,4+0) Ba vl(x)eC2(0,+oo)

maptiap 6axapuica, y xoiuaa (2.8) ¢popmysna OunaH aHUKTaHTaH u(x, y) byHKIMISA

K| MacanaHuHT peryisp e4uMu O0ynaau.
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2.3-§. Ukkunum xapakrepuctuk yuodypuakaa Komu macanacu.
Q, coxaga (2.1) TeHmiama ydyH Kyiunaru Oomuianrudy mapm  Komm
MacaJlaCUHH KapanMus.

K> macana (Komm macamacu). (2.1) tenrmamanunr 2, coxaia Kyhduaaru

OOIUIaHFUY IIAPTIIAPHU KAHOATIAHTUPYBUM PETrYJIsip €YMMH TOIHIICHH.
% _
u(0,y)=1(y), yeJa, (2.9)
% _
ux(O,y)zvz(y), yvedo (2.10)

Gy epna 7, (v)Ba v; () - Gepunran y3mykcns byHKImsIaP.
Ymly macana (2.1) Tenrnamanusr (2.4) ymymuil ednmaaH ¢oiinananud
eyaauran Oyicak, HOMabIyM (YHKIMSUIADHA TOMMII yYyH MYypakka® HHTerpal

TeHrinamanap xocui oynanu. Iy cababnau Oy epaa O6oiika yCyJIHU KYITaliMU3.
Yuby & =-y, n=-x anmamrtupumi épramuaa (2, coxaHu €Q; coxara
akcinantupamus. bynna K, macana Kyiuaaru macajaara yTaiu.

K, macana. Yoy
2p3
nge—W,m+—§ We =0, (2.11)

TECHIJIaMaHU
Qr :{(5,77): 0< &<+, —0<n<0, §+77>O}
coxaja Kyiuaard mapTiapHi KaHOATIIAHTUPYBYH PETYJISIP €YMMHU TOIHIICHH.

w(&,0)=15(=¢), 0<&<+m, (2.12)
Wy (£,0)=—vy(=&), 0<& <+, 2.13)
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Oy epna
W (&) =u(-n-&)=u(x.y).

(2.11) tenrnamana & =n+¢&, ny=n—& XapakTepUCTUK y3rapyBuuiapra

YTHO, KyWHJJaruHU XOCUJ KUJIaMu3.

2
oW B (6W_8W]_O’ 2.14)

og1om & —m\ 0§ om

bynna 6onutanruy (2.12) Ba (2.13) maptiap Kyiuaara KypuHuiiaa 0yinanu:

W (&.-&)=12(-&), 2.15)

oW ow *
lim — t—|=—W" _é:l 5 (216)
nﬁ—a(al 8mj =4)

(2.14)-(2.16) macana C.IL.ITynbkun TomoHuaan Puman ¢yHKuuscu ycynuaa

eunnrad [13] Ba y Kyiugaru KypuHuIIra ara:

1

w(&.m) =E[H(éﬁ,eﬁ,m)fz(—51)+H(—771,§1,771)f;(771)} +

1 N 17 . (2.17)
Y J R(t.ci.m)ea (~t)dt = J H(taflanl)[_‘ﬁ(_tﬂdt’
S S|

Oy epna
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@O T my
(t+§1)ﬂ(t—771)1+ﬂ (Z+§1)(t_m)F(1 B.1+5,2; )

CFlabeoy]l ooU=g)tm)
Flabeo)l o= i)

F (a,b,c;a)—FayCCHHHr runepreoMeTpuk Qpyskmuscu [8], [22].

R(t,&,m)=p

OcKH X,y Y3rapyBumMiiapra Kaituo, 6ab3u aaMalTUpUIUIapaH CYHT
K, Macana euuMu Kyluaara KypuHuiiia oynaam.

-y
u(x,y):—g(—y) — 72(—t)tﬂF(,6’,1—ﬁ,l;00)dt—

x_y (2.18)

(t + y)2 -X
4ty '

Oy epna o =

(2.18) dopmyna Ounan Gepwiran u(x,y)dyHkums K, — MacamaHHHT

peryJisip eduMu OVIIUIIN yUyH
75 (y) e C(=0,0]n C*(=0,0), vy (y)eC?(~0,0)

Oy mo3um [8], [22].
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2.4-§. 'unep00MK COXalaH OJIMHIAH aCOCHil MyHOcadaTJIap.

Keiinnru 6o0pa Gusra 71(x) Ba vj(x) (yHKuMsIap OpacHmaru acocHii
MyHocabaTiap 3apyp O0ynamu. llly cababnu ymoOy naparpadaa yirapHu KeaTHpUO
YUKapaMu3.

x+y=0 XapakTepUCTHUK YM3UK YCTHUIAa HOMAbBIYyM u(x, y) byHKUIMS

y3lykcu3 Oynranm ydyH ) Ba () coxanapia onuHrad K| Ba K, Macananap

eUMMJIApUHU TeHrjamTtupamMu3. byHuHr yuyH wMoc xomma (2.8) Ba (2.18)

(dopmynanap Ounan aHuknaHran K; Ba K, Macananap edumiiapuia y =-—x HHU

KYSIMU3.
2x 2x
_ t)dt t)dt
u(x,_x):j/lxl 2pB 2'1( ) - _7/2"‘ Vl( ) 7 (2.19)
o [2e-0] 75 [u(2e-1)]
1 P 2x .
u(x,y)zax_ﬂa I 72(—t)t'3F(,8,1—ﬂ,1;50)dt+
, 0 (2.20)
X
+%x_ﬁ [va(-t) P F(B.1- 160 ),
0
. 2x—t
Oy epma o = .

(2.19) Ba (2.20) TeHrnukiapaa x HU % ra aMamTUpuO UKKATaCUHU

TCHIIAIITHPAMMN3.

41



ylzzﬁ‘lxl‘zﬂjrl ()P (x—t) ar - 72 ()P (x=t) P =
0

X
:2ﬂx‘ﬂijr§(—z)zﬂF(ﬁ,1—ﬁ,l;x—_tjdr+ 2.21)
dxo 2x

X
SB-1 BT ( ﬂF( . l.x_—fjd
2Py jvz( )P F| B, ,B,,zx z

0

Ymby oXupru TEHTJIMKHU Kacp TapTUOJIM UHTErpant EpaaMmua €30 olaMus.
bynna kacp taptubnu Puman —JInyBui MHTErpadvMHUHT KyHugaru tabpuduiaH

dboitmananamus [8]

ngf(x):;]E(x—t)a_lf(t)dt, a>0 (2.22)
0

12270 ()61 21 P () - D (1= B)1G P x Py (x) =

=2ﬂx—ﬁij 7y (~t )tﬂF(,Bl ,Blz—jdt+ (2.23)
0

X

X
+2ﬂ‘1x‘ﬂjv; (—t)t'BF(,B,l —,B,l;x—_t)dt.
0 2x

by Tenrnuknan 7 (x) HU TOINUII YIYH YHH OUPHHYHU XaTHU KO3PPUIeHTHra

Oynu0, yHra Kyuugaru kacp TapTUOJIM XOCHUIaH! KYJIIaiMu3.

L (e iy (), 0<axl (2.24)

DOxf(x):F(I—_a)de

Ba KYWHJArMHU XOCWJI KUJIaMU3:
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DEIL 3Pz, () = rl(1-a),1- 28D 2BNEBBy (1)

0x 0x™ 71F( )
-p
2 P l—j tﬂF(ﬂl ﬂl—jdt + (2.25)
7 2
27 f )P (0P| gt it

Kacp taptubnm xocuna Ba MHTErpaJUIapHUHI KyHUAaru KOMIO3ULUSIApH

MabiyM [8]:
D(')b;cl'gx A1z ( ) xﬂ_lrl(x), (2.26)
XA

D& x2P1 I%);ﬂxﬂvl (x)= xﬂ_ll%);zﬁvl (x)= m

(x—1) 2Py (r)de. (2.27)

O =

(2.25) TeHrnuKaa KOJraH UKKaia

CI)I(x):D(')b;{ A= jvz tﬂF(ﬁl ﬂl—jd}

Ba

CDz(x)—Doﬂx{ - ldxf 2( )fﬂF(ﬂal—ﬁ,l;xz—;jdt}

0
KOMITO3UIUSJIApHU XHCOOIaiiMm3.

(2.24) Tenrnuknan goinananud, d; (x) HU Kyiluaaruya €3u6 ojlaMu3:

C(1-p) dxy, (x=s) dsg 2 (<0)7F| o= Bl |t

Hupuxne ¢opmynacunan [8], [22]  doiimananu® WHTErpaqHd TapTUOWHU

Dy (x)=

y3rapTupamus.

__ U A Ba (e —ﬂﬁ—l( _ S_—fJ
@) (x) r(1—ﬁ)dx£V2( t)t dtJt.(x sV PSPTF| pl- Bl Jds, (2.28)

WNuku nHTeTpai
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(e B B g8t
f(x,t)—{(x S) s F[ﬁ,l B.1; %5 st,

HA xucoOmaiimu3. Bymmnr yayn s=x—(x-f)¢ anmamrupum Gaxapub

KYWHJIATUHA XOCUJI KUJIaMU3.

1

X, P[P (1-2 ﬂlF( 11— ,I;M]d )
f(x0) (J)& (128 F| A=Al Jde

Oy epna z=2"1
X

['unepreomeTpuk GYyHKUMUSHUHT yIIOY KaTOp KYPUHUIIUAATY TabpuPuaaH

(),5),

F(a,b,c;z) = Z —r-
=0 (c)nn!

Ba

1 a—1 c—a—1 - _F(a)r(c—a) .
(I)f (1-&) " (1-25) g = o Fehe)

UHTerpall KypuHUIIUAaH [6] doiinanann0 KyHuaara TeHIIIMKKa 3ra 0yIamMus.

5 (1-8),(8), (i

ﬂ n
) _'an() (2_ﬂ)nl’l' 2) F(l_ﬂ+n’l_ﬂal_ﬂ+n+l;z):

Oy epaa Fl(a,b,b',c;x, y)-A6eJ'IBHI/IHF UKKU Y3rapyBUMIM THIEPreOMETPUK

dbyukiusicu [8].

Tonwiran MYKU UHTETPATHU KUMMaTUHU (2.28) TEHIJIMKKA KYIMU3.
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) (x)= TV*(—t)tﬁ(x—_tJl_ﬂF (1—,8 1-p.p2- it x—_’jdt
I 0 2 ! ’ e © x| 2x

By oxupru TeHrnukaa xocuiaaHu xucoonamga yuoy

ai[xaFl (a,b,b',c;x,yx)} = axa_lFl (a +1.b,b,cix, yx)
s

Ba

A (a,b,b',a;x, yx) = (1 — x)_b (1 — y)_b
dbopmynanan Qoiinanannd, Kyhugarura sra Oyiamus:

2'3 T s -p
CDI(x)zmx'B ! ({ v (<) (2 =) Var. (2.29)

Tonunran (2.26), (2.27) Ba (2.29) tenrnuxinapuu (2.25) ra kyimb Kyhumaru

MyHOCa0aTHU OJIAMH3.

n(x)=r3](x=1) v (1)di+
0 (2.30)

x _
+y4j(x2—t2) ﬂtz'gvz(—t)dt+q)2(x), x€Jy,
0

. ~ 22,8—1 B 22ﬁ—1r2(ﬂ)
BT st T TRATM-B)

(2.30) TeHrauk runepOOIMK coXaaH OJIMHTaH acOCHi MyHocabaTHU udoaananu.
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III BOb
burra cunryasap xko3gp@uueHTId apajanl TUIAATY TEHIJIaMa YYYH
YyerapajJlaHMaraH coxaja HoJI0KaJ MacaJjia

Jactaabku tymyH4yagap. Xycycud xocuianu auddepeHian TeHriiama
TEKIIUPUIAETTaH COXAHUHI OMp KUCMH/IA SJUIMIITUK TUNra, MKKUHYA KUCMHUIA 3ca
rUNepOOINK THUMra TerMUUId OyJca, yHH apajall TUITra TETUIUIM Aewuianu; Oy
KUCMJIAp YTUII YM3UFU OWJIAH axxpaniagu, Oy YM3UKIa TeHrjama ¢Ku mapaOosivk
Oy3unaau, €Ku aHUKJIaHMaraH Oyiaau.

Apanaml THUNAard TEHriama y4yH uerapaBuil MacanaHu XX acpHUHr 20-

Hwinapua OMpuHYM MapTa UTATUAIUK MaTeMaTuk @pandecko Tpukomu
Viyy Uy, = 0
TEHIJIaMa y4yH KYyWT'aH Ba TEKIIUPTaH.

Kenunru tatkukornap ['ennepcrenr TOMOHHIaH
Signy‘y‘muxx%—uyy:O, m = const >0 (I)

TEHrJlamara Kapatuirad. by tenrinama y =0 YKHUHT UXTUEPUA KUCMUHM Y3 UUUTA
OJITaH CcOXajJa apajail TUNra TeTUIUIM Oynamu, ssbHu y >0 SpuUM TEKUCIHKIA
aumnTuK, y <0 na runepbonuk 6ynub, y =0 na aca mapabosuk Oy3uIaau.

m =0 6ynranga (I') Tearnama

SIgN YUy, + Uy, =0 (LB)

KYpHUHUIITA dTa OYiaiu.

by Tenrmamanm apanam THIIAard TEHTJIAMAJapHUHT SHT COJJa BaKWIIH
cudaruga ypraaumau akageMuk M. A JlaBpeHTpeB TaBcHs KWJITaH Ba YHUHT YIYH
Typau MacananapHu akagemMuk A.B.bumnamze tekmupran. lllynunr yuayH xam Oy

TeHrnama Jlagpenmpes- buyaose menenramacu NeAnaIu.
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FOxopunaru 6u3 Tabpud oOepran, mry xymuaaas, (LB) Ba (I') renrnamanap
apajaml THUMAAard SJUTMITAKO-TUIIEpOONMK TeHryaMaiap Ae0 XaMm aramajiu.
Xo3upru BakTAa OyHIal apajiaiml THMAAard TeHTJIaManapiad TallKapy SJUTAITHKO-
napabonuk Ba mapabosio-runepOoNMK TEHrIamMaiap xaMm ypranuiaau. by 6o0ma
ou3 dakaT CUHTYJISAP KOAPOUIMHTIN AJUTUNTUKO-TUNIEPOOIUK TEHIIamaap OuiaH

LIyFyJUIAaHAMU3.

Yoy

2p
+——u, =0,
Yy y Y

SIgNYUyy +U

3.1)

tenrnamann  Q=0Q " UJT UQ~  uerapamammaran coxaga Kapaiimus. By

Q= {(x,y) 0<x<+400, 0<y< +oo}, QQ »sca y<(0 spuUM TEKUCIUKHUHT
Jt= {(x, y) 0<x <400, y= O} apuM TYFpu um3uK Ba (3.1) TeHrnamaHUHT
I'= {(x, y) x+y=0, x> O} XapaKTepUCTUKACU OWIIaH YerapajiaHraH KUCMHU.

Q coxama (3.1) apanam THmzard TeHriama 6yau6, QF coxaza SIUIMITHK,

() coxama 3ca TUIMEPOOJMK THUNTa TETUILIM Ba J * yp3MKHA TEHrTIAMAHHHT

KO3 (PUIIEHTH CUHTYJISIp MaXCyCIIUKKa 3ra.
3.1-§. Macajanunr Kyiinanmu. Macajia e4MMHUHUHT SITOHAJIUTH.

Q) coxana (3.1) TeHrmama yuyyH KyWuaara HOJIOKaJ MacalaHu KapaimMus.
BS-macana. (3.1)  TeHrnamMaHUHT Q\J" coxaga  peryssp,

C ((_2) AC! (Q uJ +) CUH(}Ta TETHIIUIH Ba TUIU Y3TapHIll YU3UFHUIA

. 2 Y 2p
Jim 5 ﬂuy(x,y)—ylggo(—y) uy (x.9), (3.2)
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yJai maprtura OyHcyHyBYH, Xama yuoy

lim u(x,y)=0, R* =x* + )7, (3.3)

R—
u(O,y):(p(y), 0<y<+om, (3.4)
D(')‘;xz'g_lu[ﬁo(x)]=au(x,0)+b, 0< x < o0, (3.5)

[IapTJIapHU KAaHOATIAHTHUPYBUYM PETyJsip €4YMMHU TOMHWICHH, Oy epaa gp( y) -

Oepwiran y3imykcu3 QyHkuus Oyiuo, (o(y) € C[O,+oo], a,beR, a’ +b° # 0,

x X
0o (x) = (E,—Ej - (3.1) renrnamammnr (x,0)eJ’  HyKramaH YHKyBuM
XapaKTepUCTHKACHMHUHT || XapakTepucTuka OMIaH KECULIUII HyKTACH.

& (x)er Ba (x,O)eJ+ Oynranu yuyd (3.5) mapT macajia €UUMHHHUHT

yerapaBuil Ba MUKW HYKTalapujard KAWMatiapuHU OOFJIOBYM MyHOcalat, s’bHU
bunanze-Camapckuii TUIIAIATHA IAPTANP.

by maptnan a=0 Oynrannma (3.1) Tenrmama yuyH TpukomMu wmacanacu
KeJIuO YuKaIu.

dapa3z KuIanimK, u(x, y) - BS macanacu eunmu 6yuo0,

u(x,0) =17, (x) e C[0,+00) N C?(0,+w),
i (=) uy (x2) =1 (x) € € (0,420)
Ba vi(x) dyskums x —0 ga 1-2f naH KMYMK TapTHOIA YEKCH3ra HHTHICHH,
XaMJa eTapinya KaTTa X Jiap ydyH ‘vl (x)‘ < Ax?P1-¢ TEHTCU3IUKHH
xaHoaTtanTHpcHH. Y xomma QO coxama u(x,y) dynxumsau (3.1) Tenriama yayH
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Komm macanacununr eunmunu cudaruaa (2.8) kypunummaa €3ui MyMKUH. (2.8)
dopmyna épmammma u[&o(x)] HM xucoOmaiimuz Ba (3.5) maprtra KysaMmms.

Harmxkana

72F(1 — ﬂ)l%);zﬂvl (x) =a1] (x) — xl_ﬂb, 0<x<+0
TEHIJIMKKa dra O0yiamus, Oy epaa I%);zﬂ (2.22) Tenrnuk OWslaH aHMKJIAHTAH Kacp
TapTUOIU UHTETpAll a) = 71F( p ) —ax7F.
By oxuprn TEHTTUKHMHT WKKajla TOMOHHUTA D(l);z'g Kacp TapTuOIH

XOCHIaHK Tambuk kO, 7y(x) Ba v (x) opacuaarsm OWpHHYM acoCHiA

dbyHKIIMOHAT MyHOcabaTra sra Oyiammus:

7ol (1= B)wi (x) = Dy Py (x) = t +Fﬁ()21“+(2ﬂ; B) o

; (3.6)

3. 1-meopema. BS-Macana OuTTagad OpTUK €4UMIa dra sMac.

Hcoom. dapas kumaiimuk, 6up sxuacan BS Macanamusr u(x,y) ednmu

MaBXKYy I, u(x,O)zrl (x), lim yzﬂ uy, :vl(x) OenrunanuiapHd KUpUTAMIAK. Y
y—>+0

xonna (3.2) Ba (3.6) u(x,O) =0, 0<y<+o0 Ba b=0 Tenrnukiuap ypunnu. bymnap
acocujia u (x, y) =0, (x, y) € Q SKaHIUTUHY HCOOTIANME3.
Teckapuaan dapa3 KHIAWIUK, SbHA u(x, y) =0, (x, y) eQ .¥Yxomma R>0

2 +y2 :RZ, x>0, y>0 dopak ainana, xamaa I’ Ba

coH rtommnamuku, Cp:x
X —y =R xapakrepuctukanap OuiaH derapaigaHran Qp coxaia max‘u(x, y)‘ >0
Oynagu. b=0 OyAranu y4yyH Kacp TapTHOIM XOCWJIA YUYyH OKCTEPMyM

npunimnura  [8] acocan u(x,y) Qymkmms Qp =QpN{y<0} nma myc6ar

MAaKCUMyM Ba MaH(UIi MUHEMyMmra J }é: {(x, y) :0<x<R,y= O} Kecmazaa
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ApUILIAIU. DIUIMOTUK TUIIATKM TEHIJama y4yH 3KCTpeMyM INpuHIUnura [8] acocan
u(x, y) byHKIUSA Q}Q =QpnN { y> 0} coxaja MycOaT MakCUMyM Ba MaH(pui
MUHAMYyMIa spumManad. by kKunmatiap JE KECMaJla XaM JSpHUIlIMaiId. AKC
X0J1]1a u(x, y) MycbOaT MakcUMyMu (MaH(GUN# MUHUMYMH ) SPULTUITAH (xO,O) eJp
HyKTaja, Kacp TapTubau guddepeHunan omneparopyiap y4YyH OSKCTEpMyM
NPUHIUIIATA ACOCAH acocaH, (3.6) TEeHINIMKIaH V| (xo) >0 (< O) kenud yukaau. by
sca 3apemba —Kupo mnpunnunura [8] acocaH Q}% coXaJaH KeauO YHKAIU.
V| (xo) <0 (> O) TEHI'CU3JIMKKA 3UAIUD.

Jlemak, u(x, y) eC (§_2 R) dynktms  Qp ma Myc6aT MakcMMymra Ba

manduit Muanmymra Cp 1a spumanm. Y xomaa Qp ma 0< ‘u (x, y)‘ < max‘u (x, y)‘
Cr

TEHI'CU3JIUK YPUHIIU OYaau.

Xymm urynnaii  d (>R)  coH onub, [OKOpHAArM — MyJOXa3alapHH

Takpopnacak Qp 1a Og‘u(x, y)‘Smax‘u(x, y)‘ TEHICU3JIMKKa 3ra OyiaMus.

QpcQyBau (x, y) # const OYNTaHIUTH YUyH IOKOpHIaruiapaaH

0< rréix‘u(x,y)‘ < néax‘u(X,y)‘

TEHICU3JIMK Kenub uynkaau. by aca macananuHr (3.2) mapTtura 3uaup.

Jlemak, ¢apa3zumMu3 HOTYFPH, SIbHU U (x, y) =0, (x, y) cQ.
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3.2-§. MacaJjia e4MUMHHHMHT MaBXKy/IJIUTU.

BS-macamanusr u (x, y) €4rMHU MaBXy]l A€e0,

i (x)=u(x,0), v(x)= lim yzﬁuy(x,y), x €(0,+o)
y—>+0

Genrunanutapan Kuput6, 71(x)e C[0,+00)N C? (0,400), vi(x)e C? (0,+0) Ba

vi(x) x>0 ga 1-2f naH knumk TapTHGAa UEKCH3IMKKA WHTHIMIINA MyMKHH
1e6 dapas kunanuk. Y xonaa u(x,y) Gpynkums Qp coxana (2.8) Gopmyra Guias,

Qf coxamza oca  (3.1) tearnmamanuar  (3.3), (3.4) Ba

lim yz'B Uy (x, y) =V (x), X€E (0, +oo) mapTiaapHu KaHoaTiaaHTupyBuu Heitman-
y—>+0

HMupuxne MacanacuHUHT peryiasp eunmu cudarupa (1.19) ¢opmyna Ounan
aHuknaHagu. bynna 7, ( y) = (p( y) oynasu.

(1.19) na y —» 0 na numwuTtra yTuo,

7 (x) = klofvl(g)[(g_x)—zﬂ ~(&+2) |ag+ o1 (x), 3.7)
0

TEHTJINKKA dra 0yimamu3, Oy epaa

© _p-1
o1(x) =4 x [ o ()P (477 ’
0

dn, 0<x<+oo.

(3.7) nboma BS macamaHuHT u(x, y) eunMm (3.3) Ba (3.4) wmaptnapHu

KAHOATJIAaHTUPHUILIUTA ACOCTAHUO OJMHTaH acoCuil (PyHKIIMOHAT MyHOCA0ATAMP.

(3.6) TeHrNMMKHYU KyHuaarnya €3uill MyMKHH.
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(1= BT (2w (x) - o %f(x PP (e an -

0
o B A d ra(x)-a () N\ds — 38
al{(x ) Z-1() +dx£ (x—t)l_zﬂ Tl() (3.8)
_GUHATR=F) 5 o e

I'(2+p)

(3.8) TeHrnukaa 7; (x) Vpuwra (3.7) HM YHT TOMOHUHU KYSMU3.

T (1= A ()b (-0 {Tw(f)[\f—t\‘” -

0 0 (3.9)

_(§+t)_2ﬂ}d§}dt+ [w(&)k(£x)de= £(x), 0<x<w,
0
Oy epna

X

ki (£.x) =~k (x) [ (x— )P [\t — P (&) }d§+

0 (3.10)

d Tay(x)—a(t _ .
o gy

(3.11)

[8, 22] nmgaru MyJnoxasajJapHU Takpopiao,
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b

o0 o0 -2
rADE (e ag=mepan () [[£] 1L, oy
0

9 X E—Xx
o0 ~ o0 1-28 d

r(28)Dy2 [w(&)(&+x) P ag= j(gj % (3.13)
0 0

TCHIIMKIIAPHU TCHIVIMTUI'a MIIOHY XOCHJI KUJIHUII KHﬁHH 9Mac.

(3.12) Ba (3.13) TenrnuknapHu 3pTHOOpPra oauod, (3.9) TeHrMUKIaH V| (x) ra

HUCOaTaH ymoy

A(x)vl(x)+B(x)of(ijl_m(L+ 1 jvl(t)dt+

/4 0 X r—x t+x
(3.14)
o0

+Iv1(t)k1(t,x)dt:f(x), 0<x<+o0,
0

CHHTYJISIp MHTErpajl TeHIJIaMaHu ojamu3. by epaa
A(x)=y,0(1-B)C(28)+ kg (fr)ay(x), B(x)=rka(x),
ky (t,x) Ba f (x) bynknusmap moc xonaa (3.10) Ba (3.11) TeHrnmkiIap opkanu

AHUKJIAHAIH.

bepunran  dynknusiapra  kKydwiaraH — maptiaapaad  QoiimananuO,
f(x)e c(0-9) (0,40), 6> 8 Ba x >0 1a YerapagaHraHINTHHA, XaMIad X —> 00 JIa
1-2/ nan xarra TapTHOa HOJITra UHTWINIIN KEJIUO YMKaau, k) (t,x) dbyHKIMS dca
[O,+oo) M [0,+oo) COXAHUHT X =17 4YU3UFUJAa JOrapudMUK MaxCyCIMKKa 7ra,

KOJraH HyKTajapAa 3Ca Y3JIyKCU3JINTMHHA KypCaTUIl KUMWHYWIWK TYFIUPMaNIu.

(3.14) Tenrnukaan

1 1
g = , n= , (3.15)
1+12 1+ x?
aIMaITUpuII 0axapub Ba cyHTpa
p(n)=x"" v (x), F(n)=x"" n"'1(x), (3.16)
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benrunamnu kuputcak, ymoy

TCHIJIMKKA aCOCaH

A(n) p(n)- Bﬁ”)}"f_)f +}K(§,77)p(§)d§:F(77), 0<n<l, (3.17)
0 0

CUHTYJISIp MHTETpaJl TeHIJIaMara sra Oyiamus.

A2(n)+ B2 (n)=[ 1l (1~ P)T(25) + kyetg (2B ay (m) ] +

+72kiai (7)#0, 0<n<l1

Oynranu yuyH (3.14) HOpMaJl TUMAArd CUHTYJISAp MHTETpall TeHriamMaaup. Y HUHT

UHJEKCU p(n)eC(O’5)(O,l), (5>,B) (GYHKIUSITapHUHT h(O) CUHpUAA, STbHU
1n — 0 na yerapananrad Ba 77 — | na yerapanimarad QyHkuusuiap cuH@pua HoJra
TEHT.

(3.17) TeHrnamMaHu e4YMMHTa h(O) cunaa Kapneman-Bekoa ycynuHu
Kyu1a0, yHra (edyuMmra sra OYiuIn MabHOCH[A) AKBUBAICHT Oynran dpearoabm
TUMWJAT WKKWHYU Typ HUHTErpall TeHrjamara sra Oynamu3. By TeHrnmamanuHr

STOHA €YnMra 3ra ’kaHiaurd BS macana edyMMUHUHT SATOHaJIMI'MAaH Keno YUKaau.

[y 6unan BS macana equMUHUHT MaBXyAJIUTH UCOOTIAHIN.
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XyJoca

Ma3zkyp MarucTpiuK AMCCEpTalUsiCU OUTTa CUHTYJSAp KodpduiueHTra sra
OynraH apanamr TUIJArd TEHIJIaMa y4yH derapajlaHMara coxajia HOJIOKaa macasa
CYMMHHM SITOHAJIUTY Ba MAaBXKY/IJIMTMHUA TOMHUIITA OaruIllIaHTaH.

MabinyMku, wMaTeMaTUK (GU3MKAa TEHIVIaMallapd, SbHU  JJUIMINTUK,
runepOoINK Ba MapabOIMK TUIIArd TeHIJIaMajiapra KyHuiaagurad MacajaJlapHUHT
xap Oupura Moc euunl ycyiapu MapxyA. bab3uaa Oup macanaHU €UMIIHUHT
TYypJIM yCyJulapu MaBxyj Oyica, 6ab3ujia TypyiM macajajiapHu Oup ycyn Ouiian
€uuil MyMKWMH. MasKyp IuccepTauds MIIMAa KyWWITaH MacaJlalApHU TaaKHUK
KWK KapaéHugaH Kenud 4YMKaIuKH, apaiail TUIAArd 3JUIMITAKO-TUIEpOOIIHK
TEHTJIaMaJlap Y4YyH KYyWWITaH Macajajap SIUNTHK THUIJIard TeHrjJama Y4yH
HOJIOKaJI IIApTJIW Macajajapra Keatupuwiap skaH. JlekuH xocun Oyaran sHru
MacajajllapHd Xap JIOMM XaM aHbaHaBUM, SbHU KIACCUK ycyJulap OwiaH edud
oynmaiinu. byHnmaii BakTAa Xocui OYiaraH sHTH Macajgara MoC SIHTH yCyJ €KH
Oupop Oup aHbaHABUI YCYJIHH KYJIIAIIra TYFPU KeTIaiau.

Maskyp nuccepranus WIIMHUHT | G00WAa SIMNTHK THUIIArW TEHTIIaMaiap
y4yH KyWWwIran macajaHd euuin ycyimapu Oa€H kwimnrad. II 6o6ma »sca
runepOoJIUK THUIAArd TEHIJIaMa Y4yH OWpUHYM Ba MKKUHYM YerapajaHMaraH
XxapakTtepucTuk Oypuaknapna Komm macanmacunusr eunmiapu tomuirad. II 600
CYHruUja TUNEepOONIUK coxalaH acocuid mMyHocabar onuurad. [II 606ma apamam
TUIIaTd TEHIJIaMa y4YyH Macaja €4YMMH STOHAJUTd MCOOTJIIaHTaH Ba  €YHUMU
MaBXYJJINTH KypcaTuO YTHIITaH.

Juccepranusiia apajiam TUNJIArK TEHIVIAaMallap YYyH KYpWIraH macaianap
SHrM OynuO, ynap apajaml TUIAArd TEHIJIaMalnap Ha3apUsICUHU KEUHHIU

pyBOXH1a (POMTaTaHUIII MYMKHH.
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