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KHUPHII

Kagpnap taliépnam MWUIME AacTypuja OJUM TabJIUMHHUHI aCOCHU
MakKcaau 6030p UKTUCOAUETH MIapOUTHIA paKkoOaTOapa0Il, IOKOPH MajdaKalu
MyTtaxaccucnap Ttauépnampan ubopar. lly makcanguum amanra omupumiaa
Oynaxkak mMyTaxaccuc OUIUM Ba KYHHUKMaJIApUHUHT MYCTaxKaMJIUTH, yJap
srajjarad OMJIMMHUHT aTpodiuya ypraHWwIraHu KaTTa aXaMusT KacO 3Taju.
Pecnybnukamu3s [Ipe3snnenTtu Hcnom AOnyraHueBuY Kapumos
alTraHjlapuaeK  «...MaMJIaKaTUMHU3HUHT OOW HMJIMHMUA - TEXHUKABUU
CaJIOXMATUIaH KeHTr QoimanaHran XoJjja, IOKCaKk TexHoJioruss Ba ¢aH
IOTYKJIapUTa acocjiaHTaH MIIad YUKApUuIl coXajlapu - aBTOMOOUJIICO3IHK,
CaMOJIETCO3JUK, MHUKPOOMOJOTHsA, DICKTPOTEXHHKA Ba  DJICKTPOHHKA
CaHoaTJIapUHU TEJIEKOMMYHHUKAIMs Ba 3aMOHaBUM axOOpOT TEXHOJIOTHUS
BOCHUTAJIapUHU Te€3 cypbariapja PUBOXKIAHTUPHUIIL) YUyH cabOK ojaéTraH
xap Oup maxc y3u ypraHraH TabJUM Ma3MyHUHU YYKyp aHIJIAIIM, Kaepia
Ba KaHJal TaTOMK KWJIMIIHM Ounuiiu, xaétiaa 3ca y3u amMaiuérra TaTOUK
KUJia OJIMILIH Kepak.

HapxakukaTr, OapkamMoJ HWHCOH IIaXCHUHT IIaKJUIaHUIIU OeBOCHUTA
y3JyKCU3 TabJuUM KapaéHuaa amainra omaau. JlaBmaTr  TabJuM
CTaHJapTiapuaa Oynakak MyTaxacCuc Jdrajuialid Ky3ja TYTWITaH
OunuMiIapHu 4yKyp Ba arpodumya 0a€H KUJIMHUIIM XaMmja YpraTHIUIINATA
amoxuga axamusaT Oepuimn “Munnuil gactyp’ma Ky3jaa TYTUITaH acoCUi
MaKCaJHU aMmajra omupuin Oyimua katrra Hatuxka Oepanu. lllynmaii skas,
xap kabxama wMyBad@akusiTra DSPUIIHUIL, >KyMJIaJaH OKOPU MallaKalu
Kajapjaap Talépiamjga MWUIMA AACTYpHU YpPHHU Ba axamMusiTH OeKuEcaup.
V36ekucron Pecny6nukacu Ipesunentu M.A.Kapumos Ounuii MakiiHCHUHT
XIV ceccusdcupa cys3imaraH HYTKWZA Kaapiap TaW€piallHUHT axaMUSATUTA
n3ox Oepub myHmail pgeran »sau: «buz onaguMui3ra KaHga Baszuda
KYWUMaWInK, KaHJad MyaMMOHHM €YMII 3apypUATH TYFUJIMACHH, Tall OXHUD
okubart, Oupubup kaapiapra 6opud KaganaBepaau. MyOosaracu3 auTHIn

MYMKUHKH, OM3HUHT Kela)KaruMu3, MaMJIaKaTUMHU3 Kalla)karu, YPHUMH3Ta
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KUM Kenumura €xku Oomkayapok Kuiaub aiTrasgga, KaHmal Kajapiaap

Tan€pnamuMusra OOFuK... ».

Huddepennan TeHrmamagap Hazapusicura ouJl JacTiabKu macajaiap
XVI-XVII acpnapna JK.HemepuuHr morapu@Muk >KaJBajJHU TYy3HUII
)kapa€Hupa yupanau. [.['amumer 53ca KapIIWIUKCU3 MYXUTIA OFUP
KUCMJIADHUHT TYWYIIUHU YpraHumuga OyHIald macaianap TaxXJIMJIUra acoc
coarad [6],[7].

N.Heroton Ba [I'.JleitOHUNHUHT wunuiapu Ounad guddepeHuuan
TEHIJIaMallap Ha3apusICH PUBOXUHUHT WIJIK JAaBpH OolUIaHAW 10 auTuil
MYMKHH.

babv3u reomerpuk macanamapHuHr auddepeHnuan Ba UHTErpan xucod
ycyinapu €paamMuia ypranuwiuimu ogaui nuddepeHnunan TeHriiaMalapHUHT
cuHdapra Oy IMHUIINATA OJUO Kellaau.

XVII acpuunr OupunHum spmuga auddepeHnuan TeHTJIaMiap
dakaTruHa MexaHuKaza »dmac, Oanku auddepeHuHan reoMeTpus Ba
BApUBIMOH XHUCOOJda XaM KEHr KyJulaHuia Oonutanau. by ngaBp oxupwura
keaub MaremMaTuk @u3nka Macajajapd, aBBajlo0 TOPHUHI TeOpaHUIIU
XaKuJaru macajia XyCyCHUW XOCHJIadu TEHrJamManap KYPUHUIIUHHU OJIIH.
Maskyp acpaa auddepenuman TeHriaamainap Hazapuscu nuddepeHIman
TEHIJIaMaJIapHUHT  TYypJM THUIUIApU  XaKUJaru TabauMoT cudatuga
puBoxyantupuiau. IllyHuHTAeKk, acocuit IBTHOOP HMHTErpaUIANTHUHT
XyCyCcuil ycyiuiapura, €4uMHM oaauid pyHkuusyiap Ounad udopanamra Ba
KBaJipaTypajapra oJiu0 Kejullra Kapatujiran o0ynub, e4uM MaBXyJ, JIEKUH
YHH  KBajaparypara ougu0 kenub® Oynamaran Takaupaa TakpuOuu
MHTEerpajalira xapakat KUuanHap 37u.

Onnuit nuddepeHnuan TeHrIaMaJlapHUHT KEHUHTH PUBOKIAHUIINAIA

XVIII acpuunr upuk matematukiapu JI.Junep, A.K.Knepo, XK.lamambep,
C.Ilyaccon, Ba K.JI.JIarpaHnx kaTTa Xucca Kyuauuap.

Xycycuit xocunanu auddepeHnunan TeHriaMmanap Ha3apuscu 1actiad

TOPHUHT TEOpaHUIIM XaKHJard MacajlaHW €UYMIIJaH PHUBOXKJIaHA OOUIAIHU.
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b.Tewtmop (1715 #inn) ymOy MacalaHWHT €UMMHHH MAaTEMaTUK >KHXATAaH
acociiaau, OyHaa y Kyduaard KypUHUIIIATH TeHIIaMara ke [6]:
0’y 0%
5 = a o
ot OX

bab3u yerapaBuit maprtnap acocuna b.Teunop macananu y3rapmac

KO3 PUIIUEHTIN UKKUHYHU TapTUOIN OAIUN YU3UKJIU TeHIJamManapra
KEJITUPAU Ba UKKUTA YUU OMPUKTUPUIITAH TOP YUYH Xap KaHT1ail BaKT
MOMEHTH/Ia Y CHHYCOHU/Ia IAKJIUa SKaHJIUTHUHYU Tonau. TebpanyBuu TOp

TEHTJIAMaCUHU
oy _aYy
o> ox?
maknuaa JanamoOep udoaananaam Ba yHUHT €YUMUHU UKKUTA UXTUEPUIA
GYHKIMSA HHFUHANCH MaKauaa, spHu | (x+t)+(p(x—t) KYpUHHULIIA TOMIU
[7].

Top TeOpaHuUIIM TYJia aHUKJIAHUIIY YUYYH YyerapaBuid maprtiuap Ouian
Oupra OomIaHFuy mWapTiap OCPUIIHIIN KEPAKIUTUHU OUp WHIJaH CYHT
KypCaTau.

Okopu tapTubim Xycycuil Xocuiajlu TeHrJamMaiaap TUAPOJMHAMHUKA
Macananapuna (Ounep, HamamGep, 1752 iimn), memOpana TeOpaHUILIApU
xakugaru macana (Dinep, 1753 i), notennuaniap Haszapuscuga (Jlammac,
1789 itun) Ba X.K.JlapJa maigo 0ynaau.

P.Jlunmun, X.Ileano, Il.ITukap, C.B.KoBanesckas, X.J/lapOy,
KJmysumns, [lI.J.YeOsbimes, K.A.Akob6bu, M.B.Octporpanckuii Ba
Oomkanap JUKKEpEHIMaad TeHrjamMajiap Ha3apUsSCMHUHI  HaBOaTmaru
MacajaJlapyuHM Xaj KMJITaH X0JJa YHUHT PUBOXKUTA KaTTa XUcca Kyl auaap.

Huddepenuman  TeHriamagap  HazapusicuHuHr XX  acpuaru
puBoxinanumuaa pyc onumiapuaan  A.H.Tuxono, B.B.CrenaHos,
M.M.HaxymeB, @®.Tpukomu, A.B.bunanze, H.M.I'tontep, B.M.Cmupnos,

M.A.JlaBpentheB, H.M.Mycxenumsunu, W.H.Bekya, y30€KUCTOHIUK



omumiuapaan M.C.CanoxunmaunoB, T.)K.)KypaeB Ba ymap sipatran maxtad
BAKUJUJIADUHUHT XUCCACU KATTA OVIIH.

XucoOiam MaTeMaTUKAacH, aMmaluil MacanajlapHU eyuinra Oyiaran
9XxTuéX (1032 Ba XaXMJIApHH Yidam, KeMa XapakaTHHU OOUIKapHI,
I0JIIy3J1ap XapakaTUHW Ky3aTull Ba Oomkanap) Tydalaum ByxXKyara
KEJTaHJIUTY YYYH XaM y COHJM MaTeMaThka OYnub, YyHUHT MaKcaau macaja
€YMMUHU COH IIAKJWJa TONUILAAaH ubopar.

yngail TUNUK MaTeMaTUK Macajanapra ayd KeJIHMHAaAWKH, YJIapHHU
KJIACCUK METOoJJjap OWJIaH €4Yulll MyYMKHH 3Mac €KHM €4ull MyMKHUH OyiraH
TaKAupJla XaM €4YuM IIyHJIad Mypakkad KypuHumijga OYIaguKH, YHIaH
camapana ¢olgalaHUIIHUHT WI0XKU OYyaMaWau. byHaall THUNHK MaTeMaTHUK
Macajanapra aiareopaga TapTuOM XKyJda KaTrTa OYJraH 4YU3UKJIU alreOpauk
TEHTJIamMajlap CUCTEMAaCUHHU €4YUIl, MaTpUIAJIAPHUHT TECKAPUCUHU TOIUIII,
MaTpUIIAJIADHUHT XOC COHJIAPUHU TOMHMII, aireOpamk Ba TPaHIUEHICHT
TeHrJamMauap xamjaa OyHJail TeHriamajgap CUCTEMAacHHM €4l Macalalapu,
MaTeMaTUK aHalu3/la COHJIM HWHTerpamiam Ba JauddepeHIaniail,
GYHKUUSHY SKUHJIAIMITHPUIL Macaliajapu, MIYHWHTAEK, OAJAUN Ba XycycHui
xocunanu auddepeHnnan TeHriaMajlapHu €4HIl Macajiajapu Ba Oolkaiap
KUpaIu.

MareMmaTtukaaa ypranuiaaiurad OOBEKTIIAp COHUHUHT Kymalumu Oy
dbaHHUHT aManuil TaTOMK coxalapuHu KeHratupanu. Macanan, K.['aycc,
K.®ypre, O.Komn, M.B.OcTporpaackuii kabu oiumiap BapualHOH XUCOO
YCYJHUHHU spaTAuiiap, MEXaHHUKa, (GU3MKAHUHT 3KCTpeMyMra JOup
MacajajJapuHu Xocuia épaamMuaa eqauiap.

Epponanuk omumnap JI.Dinep, JK.A.Jlarpanx, I'.B.JleliOuu,
I' Kpamep, K. Axo6u, X.I'.Ctokc, Ix. Oprera, b.bonmsnano, K.Belipmrpace
Ba OomKkanap Typiau ucOoTiam ycymiapuaan doigananud, nuddepennuan
Ba UHTETpall XMCOO KYpCUHU PUBOKIAHTUPAUIIAD.

by ycyanapHUHT KEHWMHTH PUBOXHIA €BPOMAIHNK  OJMMJIAP

b.Il.lemunosuu, b.C.Kpoubepr, A.A.Camapckuii, H.C.baxsanos, I'.HU.



Mapuyk, W.C. bepesun, y30exuctonnuk onumiaapaan B.K. KoOynos,

M.Ucpounos, A.AOGQyKOAUPOB Ba OOMKAIAPHUHT XUCCACH KaTTa OYiIau.

MaB3yHMHI 10J3ap0auru:

®aH Ba TEXHUKAHUHT (aos pUBONKIAHUIIM, aTOM siApocuiaH (oiaanaHull,
YyY4yBUHM  amnmapariiapHu  JIoMHXajalm, KOCMHUK y4YuIl  JUHAMHKACH,
OomKapuiIaguTraH TEPMOSJAPO CHUHTE3W MyaMMOCH MYHocabatu OwuiaH
mia3mMa (uU3MKacu MacajajlapuHU TEKIIMPHUIIL XamJa EYUIIHH TaKo30
KuiMokaa. byHpail Macanamap Y3 HaBOaTuja MaTeMaTUKIAp OJJHTra
SHTUJAH-SIHTH  XHCOOJall METOUIapUHM  sSpaTHill Ba3udacuHU KYSIHU.
NxkuHYM TOMOHIaH, paH Ba TEXHHKA IOTYKJIapu MaTeMaTHUKJIAp UXTHUEpUTA
Ky4ad XucoOsiam BocuTajlapuHu Oepmokaa. ByHUHTr HaTwxkacujga 3ca
MaBXKyJ YyCYJUIapHHM SIHTM MalluHalapja KyJulalm Y4yH KailTagan KypuO
YUKUII 3XTUEXKU TYFUIMOKIA.

[y wmakcanna rokopujaruiapra acocianu6 kenrupuiran BMU, sbHU
['unepOonuk TUMAAary OMp TEHIJIamMa Y4yH KyWHJIraH yerapaBuil MacajlaHu 4YeKJId

altupManap ycyiau €paamMujia equnl 10a3ap0 1e6 xucooOaanMus.



. BOB. XYCYCHI XOCUIAJU JUP®DEPEHIIUAJI TEHT JIAMA-
JIAPHUHI' KIACCU®UKALIUACHU

I.1. Tenrnamanap kjiaaccupuKaAnUsICH.

Wkku »Hpxin  y3rapyBUMIM HMKKUHYM TapTHOIM XyCYCHUH  XOCHJIAJIU
muddepeHnan TeHraama 1e0, HOMabiayM (YHKIUS Ba YHUHT HWKKHHYA
TapTuOraya Xycycuil Xocwjianapu (MKKHHYM TapTUOIM XOCWiajgapiaH Oupu
UIITUPOK HJTHUIIMA IIApT) oOpacHujiard OOFJaHUIIHM H(}OJanoBUM MyHOcadaTra

auTUIIAIU Ba YHU YMyMUH X0J11a

ey yy 0y ou o°u d%u %
RAP oy ox2 oxay oy

KypuHuILIa é3umianu, Oy epaa F - ¥3 apryMeHTIapuHUHT Oepriirad QyHKIMSICH.

2 2 2
allal; 2a128u+a228u+|:1 quﬁua_u =0 (1.1)
ox oxy oy? OX oy

KYPUHUILJATK TEHTJaMa FoKOpU Mapmubiu Xocuianapea HUcoamau yu3ukiu
menenama aevwnagu. byHma @4, &5, dy, KOdQ¢uuueHTIap X,y  HHUHT
bynkuusuiapy  Oynub, kamupa Outracu  HonjaH — (dapkiau.  Arap Oy
KodhULMEHTIAp X,y HaH TAlIKapy siHa U, Uy, Ba Uy, JIAPHUHT XaM (QYHKIHSICH
oynca, (1.1) keazu uusuxiu menziama nevivnanm.

Arap TeHriamaaa FOKOPH TapTHUOJM XOCHJIajap MIITUPOK dTMAraH Xajajiap

XaM 4n3uKiIm O0yica, spHu (1.1) ymoy

o4 84U o4 au au
a.ll 2312 + 322 _2 + 313 —+ 323 —+ a33u + f = 0 (12)

ox? OXoy oy OX oy
kypunumaa — Oynca, (1.1) uym3ukiam  TeHrnama  gaevWnnagu.  byHna

311, &yp,8p, 83,33 Ag3 Ba f Jmap X, y nuHr pynkumsnapu xucobnanaam; arapaa

TEHTJIAMaHUHT KodhdUIMEHTIapu X, Y Ta OObJIWK OYyiIMaca, TEHTIaMa )3eapmac



Koagduyuenmau nevinnagu. TeHrnamana f(X, y):O Oynca, TeHri1ama oOup

HCUHCIU NEUNITAIHA.

Arap (1.2) xypunmmgarn TteHrinamana ysrapyBumiapHu & =@(X,Yy) Ba
n=w(X,y) TeHIIWKIapra acocaH aJMaIlTHpPCaK, OJJIMHTH TEHIJIaMara

IKGUGAIEHM AHZU MEeH2/1aMa XOCWI OYIau.

[IyHu scnatu® yTamMu3Kd, TCHIVIaMajla FOKOPWAA aWTHIITaH aMaIlTHPHIII
OaxapwiraHJa WKKHHYH TapTHOIM XOCHJIAJIAp MINTHPOK ATMaraH XajyiapjaaH
WKKUHYM TapTUOIN XOCHJanap maimo OynMaiinm; arap Oy xamiap 9u3ukiu Oyrica,

YU3UKIIWINTIUYa KOJIaAW, SbHU aJIMAIITUPUIL 6a>1<apw1raq,

ou ou ou ou
oX oy OX oy

udona siHa

ol ou ou)l — ou - ou - _
o¢ on ¢ on

KYpUHUINTA Kenmamu, Oy epaa &y3,8y3, 833, f — & Ba 1 y3rapyBUMIapHHUHT
dbynkuusiapu. [y cababnam kenrycupma Oy xajutapHuHr Eiwiran udogacuHu
OJIMAaC/IaH MX4aM IIaKIJIarMCHHK HiiaTamu3, sbHu (1.1) KypuHHAIIIary TeHriaMa
OuJiaH HIyFyJIaHAMU3.

OHIM KyluJard CaBOJIHM KYWHII MYMKHUH: Vy3rapyBuwiap KaHJau
alMaIlTUPWITaH/la, SKBUBAJICHT TEHIVIaMa OJIMHTM TEHIJlaMara HucOaTaH
COJIJIAPOK KYpUHUINITA Keaaau?

By caBosira ’xaBoO TOMUII y4yH KOKOpUJArd MyJoXas3ajapHu HHoOaTra

om0, (1.1) Tenrmamama y3rapyBUWJIapHU anMmamThupamui. byHna u(X, y)

(GYHKIIUSHUHT XOCUJIAIApU STHTH Y3rapyBUMiiap OpKaiu



ou 8uacf ou onp ou 8u6§ ou on

OX 85 OX 877 ox ' oy 85 oy 877 oy
Qi_ (agj ’u o&an (anj2+aueag_%aueﬂn
ox? ag 0&on OX OX 877 OX O0E ox>  On ox®
o%u @a_ga_g+ 050on  05on), d'udnon ou 3%  ou 9%
axay ag ox oy 0&on\ ox oy 6y OX 8772 ox oy 0O& oxoy 877 axay

*u_o (agj o°u o on o%u (an] 8u62§+8u o°n
oF od\oy) ecnaydy of\dy)  ocoy? onoy?

TEHTJIMKJIap OvtaH anukianuo, (1.1) TeHriaama

=0 (1.3)
]

KypuHUILITa Kenaau. bynaa

2
all:all(g_fj +23122§2§ azz(gjj ,

an —a11—9t8—77+a12[aéz on 877 a§j+a Oc on

X X oxoy oxoy) Poyoy' 14)

2 2
522:6111(8_’7) +28, 2090 5 (01
X X oy oy

(1.3) tenrnama (1.1) Tenriamara HucOaTaH colia KYPUHUIILA OVIIMIIH yIyH

Vy3rapyBUmWjIapHU IIyHJai aJMalITHUPUIL Kepakku, OyHIa ajii, 12 Ba a22

ko3 dunmeHTIapaH Oupu €ku MKKUTacu (JIKHH ydaiacu dMac) HOJITa ailIaHCUH
By macananu eunin y4yH Kyiuaara MKKATa JIeMMaHu KypuO 4uKamus3.

1-nemma. Arap z =@(X,Y) byHKIHS ymioy
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2 2

menenamanune xycycutl equmaapuoarn oupu oyica, ¢(X,y) =C ugooa

all(dy)2 — 2a,,dxdy +a,, (dx)2 =0 (1.6)
KypuHuuioazu o00uti oughgheperyuan meneiamaHune yMymus unmezpaiu 0yiaou.

2-nemma. Aezap  @(X,¥)=C ugooa (1.6) oo0outi oupgpepenyuan
menenamanune  ymymui  unmeepaiu  oynca, 7Z=@(X,y) @yuxyus (1.5)

MEeH2NIAMAHUHE XYCYCULL eyuMU 0Y1aou.

BupuHumM JeMMaHMHT HcO0TH. JleMMaHHMHT IapTura acocan Z=@(X,Y)

byHKIMS OepuiIraH COXaHUHT UXTUEPUNA HyKTacu 1a

a1 ()" + 28,0,py + gy (€0y)2 =0 (1.7)

TCHIINK YPUHIM. YMyMUWINKHA derapanamai ¢, #0 ne0 xucobmad, oxupru

TCHIJIMKHU @, Ta OyIcak,

2
Py Py

@(X,¥)=C wudona (1.6) HUHT YMyMUH HHTErpayid OVIMIIM y4yH YHIaH

TEHTJIMKKa dra 0y1aMus.

omkop tmrakaaa tomwiaran Y= f(x,C) ¢ynkuusa (1.6) HU KaHOATIAHTHUPHUIIH

kepak. by ¢pynkuusauar xocunacu, ¢(X,y)=C ra acocas,

ay __e(xy) (1.9)

dx  p,(xy)

TEeHIJIMK OusiaH aHuKjaaHaau. bynu s0tubopra oncak, (1.8) TeHrmukaan

dy Y’ d
all (d_ij - 2312 (d_ij + 8.22 - O y (110)
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sbHU (1.6) TEHTTMKHUHT TYFPUIMTH KennuO ywmkaau. by Owman 1-nmemma mcOoT
oynau.

DHAM MKKUHYM JeMMaHu ucOoT kwiamu3. @(X,y)=C (1.6) TeHrmamMmaHuHT
yMyMH#H UHTerpaiu OyiacuH. Y xonaa, ¢(X,y)=C HHHI aHUKJIAHUII COXACHaH
oJuHraH Xap Kaumait (X,Y) nykrazga (1.10) TeHrauk Oaskapuiiaiu.

bynu s0Tubopra omncak, (1.9) ra acocan, 6y nykrama (1.8) TeHrnmmk Xxam
Oaxxapunaau. bynaman aca (1.7) TeHrmukHUHT YpuHmidra kenu6 uyukamu. Ly
OwnaH 2-1eMMa XaMm UcooT OYIIn.

(1.6) Tenrimama (1.1) TEHIJIAMaHWHT Xapakmepucmuxk mewnziamacu, Oy
TEHIJIaMaHUHT HHTerpaiapu 3ca (1.1) TeHIIamMaHUHT Xapakmepucmukaiapu

neiinnagn. (1.6) Tenrnama Guman annkmanysan (dx,dy) Bexrop iyHammum (1.1)

TEHIJIAMAHUHT XaPAKTEPUCTUK UYHAJUIIN TeUUIaIu.

Jlemak, 1- Ba 2-memmanapra acocan, @(X,y)=C (1.6) TeHrimamaHuHr

UHTEerpayiapuaad Oupu Oynranma, &=@(X,y) ned onmuca, (1.3) TeHriamanaru
ou

? onaunara koddduuueHT Hodra aimaHap oSkaH, spHU a1 =0 Oymanu;

mryauaraek, (x,y)=C (1.6) TeHIIaMaHWUHT WKKHHYM MHTErpaind OYca,

2

u .
n=w(X,y) ned onuHca, oz onauaard kKo3GOUIMEHT XaM HoJra aiyiaHaju,

n
spHU a22 =0 Oymamm.
XapakTepucTUK TEHIVIaMa Kyluaaru WKKUTa OWpUHYU TapTUOIM O AU

nuddepeHnran TeHraaManapra axpanaau:

[2 2
dy 3y, +ap — &3 dy 34, — 3, 333 (1.11)

dx a1 dx a1

By TeHrmamanapgard paaukan ocTuaard udomaHMHr wHmiopacura kapao, (1.1)

TEHIJIaMa TUIIapTa aKpaTHIIa]Iu.
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Arap M mykraga ad, —apay, >0 6ynca, (1.1) Temrnama M uykrana
2unepooauK munoazu TEHrIaMa Jeinnanu.

Arap M HykTama aj, —ap8,, <0 Oyaca, (1.1) Temrmama M mykrana
INAUNMUK mMunoa2y TeHrnama aeiunaim.

Arap M HykTrana a122 — 8185, =0 Oynca, (1.1) tenrmama M HykTana

napaooauk munoazu TEHIiama Achiuiaaam.

Taopudaan dorinananud KypcaTuill KHHUH SMACKH,

2 2 2 2 2
U U _p QU U_g U TU_, (1.12)
ox~ oy

TCHI'JIaMaJlap, MacCaJjlaH, O(0,0) HYKTaJa MOC paBHIILIA SJIIUIITHK, Hapa60JII/IK Ba
FI/IHep6OJ'II/IK TUIIT'a TCTUIJIW TCHIJIaMaJIapaup.

Tenrnama Typnau HyKTadapja TYpJM TUITAa TETUIUIM OVIUIIA MYMKHH,

MacaJiaH,

2 2
2}(—‘2‘+2y—‘;:o (1.13)

rerrnava My (1,1), M,(1,0), M5(1,—1) Hykranapga Moc paBHIIa SJUIAITHK,

napaboIuK Ba runepOOIMK TUTITA TETUIIUTHIUDP.

Arap TeHrizama Oupop (TEHrIamMaHUHT KO3(P(UUMEHTIApH Ba 0301 Xaau
aHukjanrad) D coxanuHr xap Oup HyKTacuma Oup Xuj TUIra TeTUIUIM Oyica, y
xoiga yau D coxama my Tumpgarm TeHriama jaevmiaaad. Macanan, (1.12)
TEHTJIAaMaJIap TEKUCIMKHUHT WXTHEPUN HYKTacujga OWp XWJI THUNTA TETHIIUIA
Oynranu y4yH ynap OyTyH TEKHUCIWKIIa MOC PaBHIIJIa SJUIAINTUK, MapadOJIMK Ba
runepOoIMK TUIIard TeHrjaama xucoobsanaau. (1.13) TeHrinama sca 0KOpH SIpUM
TEKHUCJIUK/IA SJUTMNTHK, Ky SIPUM TEKUCIIHKIA 3¢a TUTIEpOOIIMK TeHTIaMa OYIia iu.

Arap (1.1) Tenrnama Oupop D coxama H>IIUNTHUK THNTA TETUNUIH OYIunO,

uxtuépuii A, A, coHmap yuyH myHpmai mycoar Ky, k; commap Ttommncaku, D

COXaHMHT 0apya HyKTajlapuja
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Ko (312 + /122) <ayAf + 281y A +agnls < kl(ﬂiz + /122)

TeHrcu3nuk VYpuninu Oynca, (1.1) Tenrmama D coxaga mekuc naunmuk
menziama NeVniagn.

Macaman, (1.12) pmarm OWpHWHYM TEHIJIaMa HWXTHEPUH coXaga TEKHC
IUNTHK, (1.13) TeHriama sca I0KOpH SIpUM TEKHUCIHKIA TEKHC SJUTMITHK dMac.

Arap Tenrnmama D coXaHHMHT Typyim KHCMHIA TypJiMda THIUIAPTa TETHIILIA
Oyica, yHM Iy coXajJa apajall TUIJard TeHrjaama aevniaaan. Macanan, (1.13)
tearnmama Dy ={(X,y): x?+y? <1}  coxaHuHr D,=Dy(y>0) xucmuna
siwmntuk, D, =Dy N (y <0) xucmupa rumepbommk, D=N(y=0) xucmuma sca
napa®oMuK THUNra Teruuum Oynranu ydyH, y D, coxama apamam Ttumnjgaru

TCHI'JIaMa XI/ICO6J'IaHaI[I/I.

(1.4) ra acocan

2
=2 = = 2 o0& on 08 dn
ajy — 8- 8» =(a —ay - azz)[—x— = |
bynnan xypunanuku (1.1) Ba (1.3) TeHrnamanap Oup XU TUINTA TETULUIA OYIIUIIH,
S'bHU Y3rapyBUMJIApHU aJIMALITUPUIIIA TEHTJIaMa TUIK Y3rapMaciuru y4yyH
ocan _0gon _|Px ¥y
Koy K | v

#0

oymuum Kepak dkaH. By Tenrcumsmuk osca (X, y), w(X,y) GyHKuusmapHEHT
YU3UKJIA OOBJIUK OYIMACIUTUHU KYpCaTaau.

Jlemak, Vy3rapyBuWjapHM YM3HKIM OOBIWK OYyimaraH éz(p(X, y),
n=w(xy) ¢opmynanap &épramuna aIMAITUPraHAA TCHIIAMAHMHI THIIM

y3rapMmanu.

bynman Ttamkapu, rokopuaarmiapaaH kenuO uukamukd, (1.1) TeHriama
Oupop HyKTajaa JUIMNTUK OYiica, Oy HyKTa/la XaKuKUi XapaKTepUCTHK WYHaIUIIra
sra sMac, runepOoauk (mapaboyuk) Oyica 3ca, ukkuTa (OMTTA) XapaKTESPHUCTHK

nWyHamuira sra 6ynap skaH.
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2-§ MatemaTuk (pu3MKa TeHIVIAMAJIAPUHUHT THILIAPU
Kynruna ¢usnka Ba TeXHUKA MacalajapuHy €4UII XyCYCUI
xocwianu auddepeHiyan TeHMIamanapra ogubd kemaau. byHpma 2-tapTuOim
Xycycuit xocunanu auddepeHnnan TeHriaManap SHT KTl yupaiu.

U=u(x,y) wukkm V3rapyBumnum QyHKOHS yY9yH KyHEZAard —MECOIUIAPHH

KCIITUpAMU3.

1. Topaa TYIKMH TAPKAJMIIH TEHIJIAMACHU:
2%u 5, A%
> =4a 2
ot OX

Oy TeHrjJamMaHu TEKIIMPUIITa TOPHUHT KYHJAJTaHT TeOpaHUIIM KapaCHUHU

(1.14)

Ky3aTHIL, CTEPKEHHUHT OyiiylaMa TeOpaHUIIM, CUMIAru €JEeKTp TeOpaHUIIapH,
ra3 MoJieKyJajgapyu TeOpaHUIUIapu Ba OOIIKAJapHU Ky3aTHUII JAABOMHUJA TYKHAII

KCJIaMUM3. By TCHITIaMaJIap I‘I/Il'Iep6OJII/IK THUILOAru SHI" Coada TCHIJIaMaJIapaup.

2. KecMaja HCCUKJIMK TAPKAJIUIIM TEHTJIaMAaCH:
M _ 200
ot OX? (1.15)

Oy TeHrJaMaHW TEKIIUPHINTAa WCCHKINK TAapKAIAIINA >Kapa€HWHW KYy3aTHII,
CYIOKJIMK Ba Tra3 (QUITPATCUACH, EXTHUMOJIAp Ha3apusICUHUHT O0ab3u Oup
Macajanapy onub Kemaauiaap. by TeHTIaMa Hr cojyia KYpHHHIIIATH TapaOouK
THUII TEHTJIAMaJIUp.
3. Jlannac TeHriamacu:
o°u  o°u
2 + 2
ox° oy

6y TCHIIaMAaHH TCKIIMPHUIITa CJICKTP Ba MAIrHUT Maﬁ)lOHPI XaKuaaru MacajajJlapHu

~0 (1.16)

Ky3aTHIIl  Jkapa€Huja, CTaTCHOHAD  WCCHKJIMK  XOJIATHHH  TCKIIUPHII,
TUAPOAMHAMHUKA Macanaitapu, nuddys3us Ba Oomika macanajllapHU €4HUIlaa Iyd

KEJIIMHaaHu. By TCHINIaMa OHI' CoJaa CIUIUMIITUK TUIIAAru TCHriiaMaaup.
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1-mMucon

o%u o%u

X’ — -y’ — =0, xy # 0

OX oy
KYPUHIIIATH TCHITIAMAHU KAaHOHHK (CO/Ia) KYPUHUIIIMTA KSJITHPUHT.
Eunm. By epma a, =x?a,=0,a,,=-y? 0Oyau0, a,,”—a,a, =x’y?>0. Jlemax,
TEHIJIaMaMu13 THIePOOJIUK THIT SKaH.

YHHUHT XapaKTEPUCTHK TEHTJIaMacH x?dy? —y*dx* =0 Exu

(xdy + ydx)(xdy —ydx) =0 Oynu0 y ukkuta nuddepeHinuan TeHriaMaaaH udopar,

dy dx _ody
x oy

YJIApHUHT Y3rapyBUWIAPUHU aXUPATHO, — = 0KypUHHUIITA 3ra

Oynanu, Oymapau uHTErpamwiad Iny+ihx=Inc, Ba hy—-Inx=Inc, éku xy=c, Ba

y_ c, ra sra 6ynuo, Ba {=xy,n= y alIMaIITUpUII Oakapcak, €CKU Y3rapyBumiiap
X X

Oyiinya OJIMHTaH XyCYyCUM XOCHJIAJIAPHU SIHTH Y3rapyBUMiIap OpKajau OJlaMu3.

ou _ou g 8u8n ou 'y ou,

X oC OX anax yag x2 on’

ou_oudl ouom_ ou_1lou. @__( _)__(y dy =
oy ocoy omoy oL xém XX Y oc’ ox x2 on

82u6(;+ uan) y 6u6(;+auan

y(ag ox  acon ox’ X2 ondC ox  on? x
2y éu o%u o%u o%u d’u, 2y adu
e ) B B
x® on o xEacem x2 7 acom xPont X om

_ 20 2y o%u ya 2yau
oc? x&C&n x* on’ x* o

o%u o*uat  o%u 1,0°u 0 182 o%u o’u 1 d%
xZus, oo 10U 10Uy 0U,,

o e oy atomoy’  x omdCdy  xoyt ot Catom xEon’

o%u o%u
vl o - nmapHUHT Oy KuiimMaTiapunu Oepwiran nudQepeniman TeHriiamMara

KYiir0 Ba YHM COJIANaTUPUO, KyHuJaru KaHOHUK TEHTJIaMara 3ra 0yiamus.
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2 2 2 2 2 2
Xz(yzalj_ au+y_4alj 2%6—“ 2(2613+26u 1zal:=0
oC ofon X" on X“ on og ocom  X° on
2 2
s —ay? DU YA g g O 11
oacon  x0 oCom  2xy on
2
OyH/1aH ou —ia—uzo
aCom 20 on
2-MHCOJI
2 2 2
sin2x~a—§—2ysinx- 07z +y2~a§:0.
OX oxoy oy

KYPUHIIJIard TeHTJIaMaHU KaHOHHUK (COJIa) KYPUHUIITA KEITUPHUHT .

Eunun:
by epna a,=sin’x, a,=-ysinx, a,, =y’ 0Yymuo,
a,,” —a,, =y’ -sin’x—y?-sin?x = 0. JleMax, TeHIIamMa apabOJIMK THII DKaH.
XapaKTepUCTUK TCHIIaMa KyHHIard KypyuHHINTa 3Ta;
sin®x-dy? +2y-sin x-dxdy +y?-dx* =0,
EKn

(sin x - dy + ydx)* = 0.

Kyinnarn
sin x-dy + ydx = 0.

TEHIJIaMa/ia y3rapyBUnIapHHU aKpaTHO

d—y+_—:O.
y sinx

TCHIJIaMaHU XOCHUJI KHJIaMHU3.

YHu unTerpamiad
Iny+In tgg =InC,
EKH

y-tg-=C
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€YMMHHU OJIAMU3.
. X
Ky#ingarn anMamrupunmiapau 0axkapamus: &=y- th, n=y

0z 628§+azan 1 Seszaz

OX 050X onox 2 208’

oz 628& 0z on txaz oz,
D Oiay moy 208 on'

o’z 1 , X(0%°208 0%z o) 1 X 0z
Pt Lo B — |+>yse tg—— =
X2 2 2\ oe2 ox  demox ) 2 2 3
1, .xo°z 1 X 0z,
=>y?sec’ = —+>ysec —tg
4 2087 2 208

a_zz_t (azag+ zanj+az a§+azan
2\ 0g* dy 0Ggomdy ) g dy om® oy
2 2 2
2x8§+2tg§62+8_§;
2 0¢ 2 0E0n  On

2
oz 1 seczx(a 208, 02 anj+1seczxaz

oXoy 2 OE> oy otomoy ) 2 2 0¢
» X x 0%z 0%z 1 ,xoz
:—ysec — g—— —sec’ ——.
208 Otom ) 2 2 0
0%z 0%z 0%z

JAPHUHT KUiiMaTinapuaun AuddepeHuuan

ox?’ oy?’ OX0y
TEHTJIaMara KysMu3:

1o, 4X 0%z oz
—y?sect Z-sin? x— += ysec —tg—sm X — —
4 2 082 2 o€

s 2 X . X 0%z 0’z , X .0z
—y?sec? =sin x g—— —ysec? =sin X — +
2 2 5e2 " BEM 27 "

+y2 tgzia_zz gi 82 62
2 oE? 2 oEom an

ZZ 2

o 0
OcoHrvHa KypcaTull MyMKUHKH, — Ba
b a 2

2 -JIApHU Y3 HWYUIa OJIraH Xaajiap
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y3apo KUCKapaJIy Ba TEHIJIaMa KyWuaaru KypuHUIITra Kenaau:

2

1 2 X, X ., 02 ,01 2 X . 0Z
—ysec” ~tg—sin“ x—+y° — —ysec” —sinx— =0,
2 2 72 o0&, on 2 0,
KM
yé2Z =sin xg
an’ G
JICKUH
X
2tg —
sin X = 2x’ tgizé,
1+tg? = 2 m
2
OYITaHIUTH YUyH
sin X = 22&112.
&+
Hatmxkana
0’z 26 oz
on® &% +m® &
3-MHCOoJI

0’z 0%z 0%z
> —2 +2— =
oX oxoy oy

KYPUHIIIATH TEHTJIAMAHU KAHOHUK (COJIa) KYPUHUIITA KEJITUPHUHT.

Eunumi: By epra a, =1,  a,=-1  a, =20ymm0, a,’ —a,a,, =-1<0. Jlemak
TEHIJIAMAMHU3 EJUTUIITUK TUIL JKaH. XapakTepucTHK TEHI1aMa
dy? +2-dxdy +2-dx* =0,8km y> +2y +2=0.

bynnan y' =-1+i; JlemMak UKKHATA KOMIUIEKC €YUMJIAP OUJIACUHU XOCUJ KUIAMU3:
y+Xx—-ix=C, #u y+x+ix=C,.

V3rapyBuMIapHY aIMALITHPAMU3: & =Y+ X, n=x;

oz _oz 8& oz an az oz, dz _dz d& dz dn _dz,

OX 6&6x an OX GE_, 8n dy d& dy dn dy di
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o’z 5%@+ 0’z on . 0’z %+6226_n _
ox® | 0e? ox  oEamox | (omog ax  on’ ox
0’z 0’z 0%z d°z 0°zoE 9’z om 0%z %z |
= 2 —|—2 + 7 = 2 _—t =—2—|— ;
oe2  ToEom  on? oxdy 0EZ Ox  oEm ox  GER OEon

0°2z _0'208, 0°z on_ 0%z
oy* og' oy odEonoy oE"

Huddepenunan TeHrmaMara Xycycuit XOCHIAIapHUHT TONWITaH u(OgaIapuHu

KyinO, KyWHAAruHu XOCUJI KHIIaAMU3:

>t T2 2 2
g oton  oOn g o&on og,

2 2 2 2 2 2
0°z 282 0°z 282 262+282

SABHHAU
vz o'
e o
4-Mucoa
, 0°2 0’z 26222

+2

+ 0.
ox? Xy@xay Y oy?

KYPUHUIIIIArd TEHTJIAMAHU KAHOHMK (COIa) KYPUHUIITA KEITUPUHT.

5-MucoJ
2 2 2
82_482 382 2@+6§:

ox2  oxoy oyt ox oy

KYPUHUIIIATK TEHTJIAaMaHU KaHOHHUK (COJ1a) KYPUHUIITA KEITUPHUHT.

0.

o’z oz

KaBoo: il
oEon  OF

0, E=X+Y, n=3xX+Y.

6-MuCcoJ
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xy =0 Oynranmua ia—22+i8—ZZ
X2 aXZ y2 ayZ

KYPUHUIIIATY TEHTJIAMaHN KaHOHHUK (COJ/1a) KYPUHUIITA KEITUPHUHT .

KaBoo0:
0’z 0’z 1(loz 1oz
—+t—+-| - —+——|=0, E=vy’, n=x".
oc” o 2\&dE man

3-§ Acocuii MmacajaTapHUHT KY AMJIUAIIN:

Komu macanacu, yerapaBuii Macajiajap, apajam macaJjajap.

Ou3uk xapaCHIApHU MaTeMaTUK TWiIAa €E3UIl y4yH aBBajo Macala
KYWWUITUIIN [IapT, S’IbHY jKapaéHHU OUp KUUMATIN aHUKJIa0 OepyBun maptiap 6aéH
KWIMHUIIM Kepak. Ompmuil nuddepeHnman TeHramManiap Ba allHUKca XycCycui
xocuJianu nuddepeHiran TeHriiaMaiap yMyMaH OJIraH/a YeKCU3 KYT e4uMra Jra.

IyHuHr yuyyH Qu3MK Macaja Xycycwil xocwianu auddepeHuan
TEHIJIaMaJiapra OJu0 KeNIWMHAJAWTaH XOJjaa, KapaéHHU OWp KUMMATIM aHUKJIAII
y4yH TeHrjamara Oab3u Oup Kymmmua mapmiap Kyhuuinaau. UKkuH4Yu TapTuOIu
nuddepennpan TeHramanap OViarad xoJija, e4uM OOIUIaHFUY IIapTiap OpKaiu
AHUKJIAHUIITM MYMKUH, S’bHU apTyMEHTHUHT OOIIJIAaHFUY KHUMMaTUTa MOC KeIyBYH
(GYHKUMSIHUHT Ba YHMHI OMPUHYM XOCWJIACMHUHT KuilmaTiapu Oepunaau (Komm
MacaacH).

Xycyeuit xocunanu guddepeHnuan TeHTIaMamap y4yH XaM TypiH
KYPUHHUILJArd KyIyuM4a mapmiap KyMUINII MyMKHH.

OHr aBBaJl0O KyWHJard COJJIa MacallaHW KapalMu3: yuyilapu MaxKamIIaHTaH
TOPHUHT KYHJIaJaHT TeOpaHUIIM Macajiacu; by Macaiana u(x,t) ne6 TopauHT OX
VKUJIaH YeTIAHWIIUHUA KapaMmu3. Arap TOPHUHT yuilapu O0<xX<)A KECMaHUHT
yujlapuJla MaxKamJIaHraH OyJica, y XojjJa KyWuJard «derapaBuil ImapTiiap»

OaKapUITUIIH 3aPYP

u(0,t)=0,u(rt) =0 (1.17)
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Top TeOpanumu yHUHT t=t, BakTAard OouulaHFU4Y (opmacura Ba TE3JIHUK

TaKCUMJIAHUIIWTa OOFNIMK OYnranimuru cababiu Kyhugaru “OOLUTaHFUY IIApT”

nap OepuiuIy 3apyp:

{U(X,to) = ¢(X) (1.18)

U (X, t5) =y (X)
[Myngait kumoO, KymmMya mapTiap «4erapaBuil» Ba «OOLUIaHFUY» HIapTiaap/iaH
noopat 6ymanau, Oyama ¢ (X) Ba y(X) gap 6epwiran dyHknusiap. by maptiap Top
TeOpaHUIIU KapaCHUHU, STbHU
U, =a°U,, (1.19)
teHriama yuyH (1.17), (1.18) yerapaBuii Macaia CUNMHUHH TYJIMK aHUKIa0 Oepaau.
bomka KYpHHHIIard dYerapaBuil ImmapTiap XaMm Oepwiuimu MyMkuH. (1.17)
yerapaBuid maptiap OMpUHYU Typ IIapTiaap Aed aTaiaiu. u(x,t) GYHKIUSHUHT X
Oyitnga xocunacu U, (X, t) ra kyiuiaran yerapaBuii maptiap
u,(0,t)=0
{ux (W) =0

WKKUHYHU Typ YerapaBuid maptiap ne0 atananu. Arap uderapaBuil maptiap u(x,y)

(1.20)

HUHT Y3UHUHT KuiiMaTiapura Ba yHuHr xocunacu U, (X,t) ra kyitunran 6yica:

(1.21)

YYUHYMA Typ uerapaBuii maptiap ae6 aramamu. (1.17) - (1.21) maptiapaan
TalKapy, OyHJaH CYHT y4Ta acOCHil Typ yerapaBuil mapTiap Xakuja ranupamus:

- OupuHYHU Typ uerapaBuii mapt: u(0,t) = u(t) — Oepunrad pexum,
- UKKUHYY Typ verapasuii maprt: U, (0,t) = v(t) —Gepwiran kyy,
-yauH4H  Typ  derapauii  mapr: U, (0,t) =h[u(0,t) — O(t)]—omactux
MaxKaMJIaHHUIII.
Xynnau WyHAad TOPHUHI MKKHHYM YYM  X=A Ia XaM YerapaBuil IMIapTiap

kyiunagm. Arap 2(t), v(t) sa @(t) nap monra Tenr 6yica, y xonma Oy mapriap
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Oup xuHcau Ae0 aranagu. EHom U, = a®u,, + f(X,t) Ttenrnama yuyn

OMpUHYM YerapaBuil MacajgaHu KeiaTupamus: 0<x <A Ba t >0 coxaJa aHUKJIaHTaH

Ba
u, =au, + f(x,t), 0<x<2 t>0.
TEHIJIaMaHH,
{ u(0,t) =, (1), >0
u(l,t) =, (1)
yerapaBui MApTIAPHU Ba
0<x<lI.

{ u(x,0) = @(x)
U, (x,0) = (x)
OOLUTaHFUY IIAPTIAPHU KAHOATIAHTUPYBUM U(X,Yy) QYHKLIMSHU TOMUII MAcCaTacH.

Arap TOPHUHI yWwIapu y4yH MKKMHYM €KM yYHHYU YEerapaBUil IIapTIapHU
oJicak, Oyiapra MOC KEIyBYM Macajajap HUKKUHYM €EKM YYUHYM 4erapaBuid
Macananap ae6 atanaau. Arap x=0 Ba X=\ Japjaru yerapaBHil maptTiap Typjidya
TUIUIapra MaHcyO OyJca, y XoJiJja apaialll yerapaBuii Macanaaapra KeJamus.

Arap OW3HM KMYMK BaKT OpPAJUFUIATH TOPHUHT Y3TapuIIM KU3UKTUpPCA, Y
XO0JI]a 4YerapaHWuHT TabCUPU KaM Oynmaau Ba TYIWK Macajla YpHUTA YEKCHU3
Y3YHJIUKIArd TOp y4yH OOLUIaHFWY IIapTJiap OCTHJArd 4erapaBHil Macananap
Kapasaau:

U, =a%u,, + f(x,t), —w<x<ow, t>0,

TCHI'JIaMaHUHT

—00 < X < 0

{ u(x,0) = @(x)
U (X,0) =y (x)’

OonuIaHFuy mapTiIapra 6yiCcyHyBYM eUMMUHU Tonuil Macanacu. by macana Komm

MacaJlaCHIup.
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4-§. Jilyiep MHTErpaJIid Ba runepreoMeTpuxk GyHKuus.
IN'amma pynkuus

MamMma-pysknms ymoy

o0

['(a)=[x""e"dx (1.22)
0
WHTErpaj OujaH aHuKjlIaHagu Ba Oy WHTErpal ukkKuvuu myp Oiiep
unmezpanu n1ed ataiaju.
By unterpan a>0 pa skunnamyBur, a<0 ga sca y30KJIallyBUH
oynmaau.

bynakna6 unTerpamiam Hatwkacuaa (1) man

aj x*teXdx = x2e™* t j x%e *dx = jxae‘xdx ,
0 0 0

I'(a+1)=al'(a) (1.23)

pPEKYyppeHT GOPMYIJIaHU XOCHUIT KUIaMU3.
By dbopmynanu keTma-keT Kyad, Kyiluaarura sra 0yiamMus:

I'(a+n)=(a+n-1)(a+n-2)..(a+1)aTl(a).
Arap Oynma a=1 ngecak Ba
F(1)=[e*dv=1 (1.24)
0

OYIUIIMHYU YBTHOOPTA OJICaK, y X0J1/1a

I'(n+1)=n! (1.25)
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kenu6 unkanu. N =0 6ynranna (1.25) Gopmyna 0!'=T"(1)=1 kypunuuira sra

I'a+1
6ymamn. (1.23) nan a— 0 1a I'(a) = M —> 00 HKAHJIUTH PABIIAH.
a

bera Ba ramma (QyHKUMSUIQpHUHT Y3apo OOFJIaHULUIAPUHU YPHATHUII

makcaauga X=ty (t=const>0) ammamrupum OaxapuO, KyHUIardHU

TOIIaMU3:

Ft(aa ) _ Ojo y* e Vdy. (1.26)
0

by epna a Hm a+b Oumnman Ba t Hm 1+t Owran ammarmTupuo,

KYWHJIarMHA XOCUJT KAJIAMU3:

I'(a+b) = (14

-1 o o
OXMpru TEHIJIMKHUHT Xap MKKA TOMOHMHMU t° ra kymaiitupamus Ba t

oyiinua (0 1aH co raya MHTErpaIaiiMus:

0 a-1 0 0
I'(a+h)] t—a+b dt =[ y** e dy[t* e Vdt.
0 (1+t) 0 0

bynnan (1.22) Ba (1.26) ra acocan

a+bh-1 -y F(a)

I'(a+b)B(ab)=[y*""e v

dy =

o—8

=I'(a)[y*'eYdy=I(a)l'(b),
0
Oy epna B(a,b)— bera dyHnkims ne6 HomIaHay.

Jlemak,
I'(a)r(v)

Blab)=Tasp)

(1.27)
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Arap (1.27) popmynana b =1—-a necak, y xonua

Vs
sinbsx

B(1-b,b)=

Ba (1.28) ra acocan

T
sinar

r(a)F(1-a)=
dbopmymnara sra 6ynmamus. by dopmyna myroupuw gopmynacu neiimnanu.
Bynnan a=1/2 6yaranna F(l/ 2) — 7 xemu6 uukamm.

IOxopuparunapaan tamkapyu raMMa-(pyHKIuUsL y4yH yuioy

F(a)l“(a+%) — Iz 2-%1(2a)
Jlescanop popmynacu xam YpuHIIH.

Yoy
X(1-x)y"+[c—(a+b+1)x]y'—aby =0 (1.28)

eunepeeomempux menenama €k laycc menenamacu  1e0 aTanyBud

TEHIJIaMaHu TeKIupamu3. by epaa a, b, ¢ - uxtuépuit mapamerpnap, ynap

XaKUKAH €KW KOMIUICKC COHjap Oymuimm MyMmkuH. Bynapman a Ba b
napamMeTpJiap TEHIJIaMaa CHMMETPUK UIITHUPOK ITAH.
(1.28) Tenrmama 0, 1, co Maxcyc Hykramapra sra. by TeHriaMaHuHT

X =0 Maxcyc HyKTa aTpouaaru CYUMMAHA
y=2AX (1.29)
n=0
Japakajay KaTop KYpUHUIIKIA U3JIaiMu3. byHaan

y'=inﬁhx”‘1 8K y'=i(n+1)AHlx”,
n=1 n

=0
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Y =Y n(+DA X =Y (+D)(N+2)A, X",

=0

by xocunanapuunr kuiimatunu Ba Y Hu (1.28) Tenrmamara kysmus. Y

X0Jaa
i X(L-x)(n+1) (n+2) A X"+
n=0
+Y [c—(a+b+1)x ] (n+1)A ,x" - abA x" =0.
n=0 n=0
Homabnym A,...,A,,... ¥3rapmaciapHd TONHUII YYyH AaHHUKMAC

koddurmentiap ycynuaan ¢oinananamu3. byHra acocan X HUHT OUp XHII

Japaxkanapy OonauAard Kod(GQUIMEHTIApHM HOJra TEHIJalml Kepak. X'

oJuAaru yMyMui KodppuimeHTIapHu HoJbra TeHraao, yuoy
—(n-1)nA, +n(n+1)A,,—n(a+b+1)A +
+c (n+1)A,,, —abA =0
TEHTJIMKHHA XOCHJI KiiiaMu3. byHaan

_ (a+n)(b+n)
® o (n+D(c+n)

A,

peKyppeHT popmynara sra Oyiamus.

by epna A =1 Ba ¢c#0,-1 -2, ...,—n,... 1e06 xucooOmaiimus. (1.28)
TUTNIEPTeOMETPHUK TCHIJIAMAHUHT OMPUHYY Xycycuid euumu y, Hu F (a, b,c; X)

opkanu Oenrunad, A, KodDPUUUEHTIAPHUHT TOMWITaH KUWMATIApUHU

(1.29) kaTopra kysmu3. Y xoiia
oo b
y, =F(ab,c;x)=1+ me” . (1.30)
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bynna

I
(@), :%za(aﬂ) ..(a+n-1), (a),=1,n=123,..

(1.30) katop eunepeeomempux kKamop, Oy KATOPHMHI HHFHHINACH

oynran F (a, b,c; X) GYHKIUSA dca eunepeeomempux QyHKyus neuunaam.

JlanamOep MpUHIUINTA ACOCaH,

(a+n) (b+n)X
(n+1) (c+n)

Jemax, (1.30) karop |X|<1 na aGcomioT sSKMHIAIIYBYH,

n+1

un

= lim =|x|.

n—oo

lim

n—oo

x|>1 ma

y3okamyBun Oymaau. Mcbotcus acmatud yramusku, X =1 Oynranma, arap
c—a—b>0 6ynca, (1.30) xatop abcomoT sKuHIANTyBYH, arap C—a—hb <0
Oyica, y3okimamyBum, X=-1 Oynranma sca, arap C—a—b>0 O6Yyica,
aOcomoT sKuHiamyBuyd, arap —l<c—a—-b<0 0O¥yaca, abcomor Oyamaii
SKMHIIAIyBuH, arap C—a—b <—1 6ynca y3oxkmamysuu Oymaau.

Arap (24) dopmynana b =c 6yica,
(a), =(-1)"(-a)(-a-1)..(-a—n+1)=(-1)’ L_naJ n!
TCHIJINKKA aCOCaH

F(ab,c,x)=1+3(-1) (_ajx” ~(1-x)

n=1
bunomuan Kamop X0CHI OViaaau.
Arapna a=1, b=c 6yca, (1.30) popmyia ymoy

0

1
F(1b,b,x)=1 n—_—
( x) +nZ:‘1 X Ty
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KypuHHIITa 3ra Oynamu, sbHE a=1, b=C Oynran xonma TUnepreoMeTpuK
KaTop ceomempuKk npocpeccusiea aWlaHaad, WYHUHT Y4YyH XaM y
TMIIEPreOMETPHUK KATop €0 aTajiraH.

(1.28) TeHrmamMaHWHT MKKWUHYM XycycHwi, ymymaHn aitranna, (1.30) ra
YIBUKA  OOFMMK OynMaran eunmunam Ttomuml yuyH (1.28) Tenrmamana

y =X’n anmamrupuiran O0axapamu3. Y xoiaa, (1.28) tenriiama Kyiumaru

KYpPUHHIIIA €3UITAIN:

X(1-x) "+[ (c+2p)—(a+b+1+2p)x| n'-

p(p+C—1)}7:O_

{ab+p(a+b+p)— "

by Tenrinama (1.28) TeHriama THNHMra TETMIUIA TEHTJaMa OYJIHINN
yuyH p =0 (anbarra Oy X0J1 OM3HM KH3UKTUpMalan) €ku p =1—C Oynumm

Kepak. ¥Y XoJi1a,
x(1-x) "+ {(2-c)-[(@—c+1)+(b—c+1)+1]x} -
—(a—c+1)(b-c+1) =0

TeHrigamara sra Oymamu3. llynpmaéi xkunmmb, p=1-C Oyaranma Yy =X"p
anMmamntupuin  (1.28) TeHrnmamaHu XyJIau 11y KYpPUHUIIJArd TeHrjamara
yTKa3zaau, ¢akat a,b,Cc mapam mMoc paBumga a—c+1, b—c+1, 2—c mapra
anMamTupuin 3apyp. [emak, O6epunran (1.28) Tenrnmama Yy, ra 4uM3HKIH

OOFHK OYyIMaraxn
y, =X"“F(a—c+l b-c+1 2-c;x)
eunmra sra 6ynaau. llly 6unan 6upra, y, eunum
2—-c#0,-1,-2,...,—n,...

28



OynarangarnHa mabHora sra Oymamu. Ilynmai xumu0, (1.28) TeHrimamMaHuHT

YMYMHUW €4MMUHU KyHHUIard KypUHUIIIA €3UI MYMKHUH

y= ClF(a,b,c;x)+C2xl_cF(a—c+1, b—c+1, 2—c;x),

Oy epna C, Ba C, - uxtuépuii y3rapmaciap.
Arap runepreoMeTpuk (pyHKIHSIra CHMMETPHK OYIn0 Kupran a Ba b
napameTpiapaan ourracu Manduii 6yTyH coH (— N) ra tenr 6yca, (1.30)

TUIIEPTCOMETPUK KaTop y3wiuO Kojlamd Ba Y N - odapadicanru Kynxaoaa
auJIaHaIN.

Arapna a=-n, b=-n,, 6yama n, >0, n, >0 OyryH connmap Oyica, y
XOJila TUIEPreoOMEeTPUK KaTop KynxajAra ailiianu®, yHUHT Japaxkacu n, n,
COHJIAPHUHT KUYUTHUTA TEHT Oyau.

(1.30) xartopuu xaamad quddepeHama HaTHKacu1a

iF(a,b,c;x):a—bF(a+l,b+l,C+l;X)
dx Cc

dbopMyaHu XOCWIT KUJIAMU3.
(1.30) xatopuu aBBan X, X° éxu X°' ra xymaittupu6, cyHrpa xamiad

nuddepeHnraiacak, Kyiuaaru gopmyianap Keaubd 4uKaju:

%[ °F (a,b,c;x): =ax"'F (a+1b,c;x),

%[be (a,b,c;x) | =bx"*F (a,b+1,¢;x),

%[XHF (a,b,c;x) |=(c-1)x**F (a,b,c-1X).

I'unepreomerpuk ¢yHkuussHUHT uHTerpaid udomacu. (1.30) karopuu

(a) =T'(a+n)/T(a) renrnuknn >6THGOpPra 0MKG, ymoy
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_ I'(c) F(a)F(b)+iF(a-zn)F()b+n)
i [(c+n)n!

n

n

I'(c) i ['(a+n)L(b+n)

I'(a)l'(b)s  T'(c+n)n! X

KypuHUIIAA €310 OJaMu3.

(1.27) popmynara acocan
B(b+n,c—b)=T(b+n)I'(c-b)/T(c+n)

OyJranauru cabadiu, aBBaJIrd TCHIJIUK

_ F(c) i F(a+n) 0
F(a’b’c’x):F(a)F(b)F(c—b)nZ:;‘) X B(b+n,c-b)

kbipuHMIaa é3unanu éxu (1.30) Tenrmukka acocan

F(a,b,c;x)= F(a)l“{b()clz(c ry g,) F(C;J!r ") x”it“*b‘l (1—t)°_b_1 dt.

By cpaarun HMHTCIrpall N HUHT 6apqa :HﬁMaTHapH)Ia S=HUH-JIAllyBYHN

OBLITUIIN YUyH
b>0,c-b>0 &éu c>b>0 (1.31)

apTAAPHUHT OKapPUIIUILN 3apyPAUD.

ABBQJITH TEHIJIMKHU yIIOY
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I'(c) = I'(a+n)t

F(a,b,c;x):r(b)r(C b)nz;) T (a )jt’”b 1(1- t)Cbl Ot =
_ F( ) f bt c-b-1 (a) )’
o) (e )jt (1-t) LZO oy ™ (xt) }dt

o . o —a
KYypuHUIIa &30 onamu3. MHTerpan ocTHAard HHFUHIN (1—Xt)

(YHKUMSIHUHT YE€KCU3 KaTopra €inmnmacuaad noopaTt Oyaranu yuyH

F(a,b,c,x)= L(e) jtbl(l t)Cbl(l xt) " dt (1.32)

F(b)r'(c—b)y

dbopmynara sra Oynamus. by aca eunepeeomempux ynkyusnune unmezpa
ugooacuoup.

(1.31) maprmapau Outra C—a—b>0 mapt OuigaH aJIMaIITHPHII
MyMKHH. XaKukataH xam, arap a<0 6yuca, (—a)>0 Oymamu Ba Oy
TeHrcu3MMKHUHT  (1.31) TEHrCHM3IMKHM WKKMHYMCH OwiaH  Kymuo,
c—a—-b>0 TeHrcu3aMKHM XOCHJ Kuiamu3; arapga a>0 Oyica, Oy
teurcusnukaad, (1.31) TEHrCU3IMKIAPHUHT HWKKUHYMACHUIAH KYWIHPOK
Oynran C—Db >a TeHrcu3iIMKKa 3ra OyiaMus.

I'mnepreomerpuxk gyHkuusra oua 0ab3u popmyJiajaap
['unepreomerpuk QyHKUUSHUHT X =1 naru kuiimatuau xucoOnainuk. Iy

makcanna, (1.32) dopmymnanaru unrerpan b>0, ¢ >0 Ba |X|<l oynranmga

TEKHC SIKUHJIANTyBYN Oyaranu cabadbmu X — 1 ma nuMutra yramus:

Iij(a,b,c;x)zr(b;(zg b)lxlﬂj[ " (1-t)" b_1(1—xt)_aJdt=

- r(c) j Ilm[tb t1-t)" o (1—xt)_aJdt =

F(b)[(c—b) 3 ©
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[lyHait Kumuo,

limF (a,b,c;x)=F(a,b,c;1)= L(c)r(c-a-b)

& [(c-a)l(c=b)’ (1:53)

Arap (1.31) ¢opmymagarn wuHrerpanga t=(1-s)/(1-xs) &ku

s=(1-t)/(1—xt) anmarmrrupuin 6axapcak, HHTErpal KyHHIard KypUHHLILA

€3uIaau:

1 c-b-1 a

[ (1-t) (1-xt) “dt =

0
1

= (1=x)" " [sP (1-s)" (1 xs) s =
0
_ F(b)rr(g_b)(l— x)C_a_b F(c-a,c—b,cx).
JleMak,

F(ab,c;x)=(1-x)"""F(c-a, c—b,c;x).

by Tenrnmuk rumnepreomMeTpuk (GYHKIUS YIYH a8mMomparchopmayus
¢opmynacu nenunanau.

(1.31) uaTerpanga y3rapyBuunu t =1—S ¢popmMyna Ounan aaMamTUpuO

1 c-a-1 -b —b1 a-1 X -
[ (=) (L= xt) dt = (1= x)® s (1=s) (1—ﬁsj ds
0 0 -

TEHTJIMKHHA XOCHJ Kujiamu3. bynaas, (26) TeHrIMKHN 3bTHOOpra 0JICakK,
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F(a,b,c;x):(l—x)_b F(c—a,b,c;ij (1.34)

dbopmyna xocun Oymagu. (1.34) TeHrnmmkman C=a OyaraHga 3ca
F(ab,a;x)=(1- X)_b TEHIJIMK KEJIUO YNKAIH.

['mnepreomerpuk  ¢yHkmus  KukdMmatmHu  —1<x<1 kecmanmaH

TalKapyuaa aHUKJIAIra Xu3MaT KITYBUH YOy

I'(c)I(c—a-b)

P (@b o) = b

F(a,bl-c+a+bl-x)+

N I'(c)l'(a+b-c) a

—X)*"F(c—a,c-b,l1+c—a-b;l-x),c—a-beZ,
I'(@)I'(b)

F(ab,c;x)= ;(C)F(b—a) (1-x)°F (a,c—b,a—b+1;$j+

LLEI@=D) ) yop (c-a,b,b—a+1;ij, a—beZ (1.35)
I'(c—a)'(a) 1-X

AHATUMUK 0asom smmupuus popmynanapu xamaa Kynuaaru

I'(a+b)
I'(a)r(b)

o F(a+ k)F(b+k)

2 2 Z 2 X

r (a)r (b) k=0 (k!)

F(ab a+bjl-x)=- F(a,bLx)Inx+

))— | o X", (1.36)

dopmyna xam Vpunmuaup [2]. by dopmymanapaunr OupuHuncu bosrvy

¢opmynacu ned aramanm.
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II.LBOB. BUTTA CUHT'YJISIP KOO®O®UIINMEHTT A OT'A BYJITAH
TNOEPBOJIMK TUIIJATH JU®DEPEHIINAJ TEHIJIAMA YUYH
KYUWITAH MACAJIAHU AHAJIMTHK YCYJLJIA EYAII

11.1. Kfpunumu y3raprupuiran Komu macajacMHMHT KYAHJIMIIA.

Yoy

Y A
AB={(x,y):0<x<1, y=0},
AC ={(x,y):0<x,<1/2, x+y =0}, A B >
0 1 X
BC={(x,y):1/2<x<1 x—y=1} Q
TYFPH YM3UKJIap OWJIaH YerapajaHnrad
Q) coxazna o
uXX—uyy—ZTﬁuy:O, 0<p<1/2, (2.1)
TCHIJITaMAHUHT
u(x,0)=z(x) .,
m (- Y, (x y) = () .
y—>-0

GONUIAHFYY IIAPTIAPHH KaHOATNAHTHPYBYH U(X,Yy) eunMmHM Tommm Tamab
ATWIITAH OYJICUH.

Q2 coxana (2.1) TenrnamanuHr Ko3GPUIMEHTIApU Oopacuia afz — 3,85, >0
(al1 =1 a,=04a,,= —1) MyHOca0aT YpuHIU OYIraHIurd y4yH, Oy TEHIJIaMaHU
Iy coXaJla TunepOoJIMK TUITA TETUIUIN JEHUIaIH.

AC Ba BC umsuknap (2.1) TeHrIIaMaHUHT XapaKTepUCTUKAIIApU JIeHUTIaIN.
AB TV¥pu un3uK 3ca (2.1) TeHrnaMa yuyyH CUHTYJISIPJIMK YA3UFU XUCOOIaHaH.

Opatma Komum macamacMHUHT KYWWIUIIHMAA Kapajda€TraH COXaHMHT Oup
KUCMUJa KUaupuiaétradn (pyHKUUSHUHT KUWMaTu Ba 11y KUCMJA KUIUpUIAETTaH
GYHKUMSIHUHT XOcHiiacu Oepuiind, TEHIJIaMaHUHT Iy COXaJa KaHOATIAHTUPYBYH

GYHKIUSIHA TOMUIIIaH uOopat 0ynap >/u.
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bu3z xapamaérran macamana sca (2.2) mapTiapaaH UKKHHYACHA (YHKIAS
XOCHJIACH OJiAMAa Ba3H (PYHKIMSACH KaTHAITAHIWTH Xucobwra, OyHmail Macana

KypuHHIIY y3raptupmirad Komu macanacu 1e0 HOM OJIIH.
11.2. Macaja edMMHMHUHT OUP KHAMATIH TONMUIHIIH

ABBano (2.1)-(2.2) macananu aHaTUTHK ycynaa e4amu3. byHuHr yuyH (2.1)
TEHIJIAMAHUHT XapaKTEePUCTUKAJIAPUHU TONMUIIMMU3Ta TYFpU Kenaiu, sbHU (1.6)
dbopmynanan ¢oitnanaHamus:

a,,dy* — 2a,,dxdy + a,,dx* = 0.

by epma a; =1 a,=0, a,, =—1 Oysnrawnuru ydyH, TeHrjaama KyHuaaru

KYPUHHILHA OJaJu:

(dy — dx)(dy + dx) =0 éxu (dx —dy)dx +dy)=0.
bynnan kypunaguku, X+ Y =C;, X—y = C, xapakTepucTukanap oujiact naimuo
oynaau. Moc xonna Oynapuu £ Ba 77 opKainu Oenrwiaimus, ibHu & = X+ Y Ba
n =X-—Y . Aitnan mrynap (2.1) TeHrmaMaHUHT XapaKTepUCTUKAIIAPHU JACHIIIA N,

Kanonuk xypunwuiira ytuim dhopmyrnanapuaan ¢oigaianrad Xomiaa,

KyluaarujaapHu Xxucobsiad
=L m=L Sux=0, 17,=0,
sy=1 n,=1 ¢&,=0 n,=0
X,y Oylinua OJMHTaH XyCyCUi XocuiaalapHu ¢&,n Oyilmya OJIMHTaH Xxocuiajiapra

aIMallTUPaAMU3

Uy = Ugs +2u§,7 +U,,;
By xuco6-kurobmapuun onmub 60pud, (2.1) Tenrmamara kysmus. Y Xomiaa

(2.1) Tenrnama Kyiuaara KypuHuigara Junep-/lapOy Tenrinamacura kenamu [3]:
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., ~——(u, ~u.)=0. (2:3)

(2.3) TeHrIaMaHUHT yMyMHA e4UMHU MaBxyn [3] Ba y Kylugaru

KYpUHHUIIIA:

o= (- [2(Ra- 0 dt+ wa- 0P at

Oy epna Z:§+(77—cf)t, Z, ¥ €C? —y3nykcn3 GyHKupsuiap. JCKd X Ba Y
KOOpAMHATANIAp cucTeMacura KautuO, (2.1) TeHrIaMaHWHT YMyMHHA CYMMUHHU

XO0CHJI KNJIaMHN3:

u(x,y)=(-2y)" ZﬂjZ t1—t) ﬂdt+J‘P [t@—t)) "dt, (2.4)

Oy epma Z =X+ Yy — 2yt.
Kypumr kuitne smacku, ‘P(X) ¢uykuusaan (2.4) gan (2.2) HUHT OMpPUHYU

mapTtuaaH ¢oiganaHrad Xosaa Tornca Oynaau, SbHA

1

u(x,0)=¥(x)[ [t@-t)F"dt = z(x). (2.5)

0
Oxwupru udomanaru narerpai, bera ynknusaunr [2] naTerpan kypuHUm neo
atananu. YHuHT ['amMmma QyHKuusuiap opkanu udoaucu Kyduaarnya:
pt r(pIrp) _r(p)
[t@—t)} " dt =B(B.8)= .
r(g+p) T(2p)

Oxwupru TeHrnukaan ornananuo, (2.5) nan ‘I—’(X) G YyHKUUSTHUHT

O'—.I—‘

KYPUHHUIIWHY €3aMU3:

X :mz— X
Y= 570 (2.6)

Ouau (2.4) nan y Oyiinda Xocujia oJlaMu3

36



1

0, =22 (- y) 221

0
1 1
+(2y) [Z(2)x- 2t - O Pdt+ () 2]t - O T
0 0
Ba (2.2) WapTIapHUHT UKKUHYUCAAH (olganaHaMu3

lim (=Y u, (x,y)= -0~ 22" Z(x)[ [t~ )] dt =

[y

_ 1-2 rz(]-_ ﬂ) —
=—(1-2p)2"* Z(X)M =v(x).
by epnan
_ apal(-2p)
200)==2" g gy ) 0

HKAHJIUTMHU TOIIAMU3.
Tonuiran (2.6) Ba (2.7) napuu (2.4) ra onmu6 0opud KyinoO, KypHUHHUILN

y3rapTHpHHraH KOI]_II/I MaCaJlJaCMHUHT CYHUMHWHU XOCUJI KUJIaMH3:
p 1
u(xy)=7r[z(x+y-2ytft@—t)f *dt -
0
1
~r(= YN [r(x+ y —2yt)ta-v) Vdt, (2.8)
0

6y epra 7, = L @A) Tl Zﬁ;

ré(p) 7T p)

beBocuta TeKmMpUIl WYNIM OWJIAH MIIOHY XOCHJ KWIMII MYMKHHKH,
z(t)e C[01]~C?(01) Ba v(t)e C*(0.1) cundmapnan Ba v(t) dyrkumsma t — 0 Ba
t—>1 na 1-2f nan ommaiiguran TapTuOaa MaxCyClIMKKa WHTUIUIIA MYMKHUH
oynca, y xonaa u(X, y) dbynknus (2.8) bopmyrna OunaH aHUKJIAHATU Ba XaKUKaTaH
xam  coxana (2.1) TeHrmama ydyyH KyHwiIraH KypuHuIu y3raptapuwirad Komm
Macajgacu e4uMHu OYyiau.

DHJIM 3ca FOKOPHUIard Ha3apusAMHU3HU aMali€Ta KyJulall >kapaéHUHU KYpuo

qUKAMM3.
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(2.1) TenrnamaHuHT

u(x,0)=

. 2
yIl_)rgo(—y) uy(xy)=3x-1

(2.9)

OoNIIaHFUY mapTiIapH KaHOATIAHTHPYBYH U(X, y) CUMMMWHHU TOIIHMHT.

Mabnymku (2.1) TeHriama ydyH KYWWIraH KYpPUHUIIM Y3rapTUPHITaH
Komm wmacanacuauar eunmu  (2.8) dopmyna Owman Oepunran sau.  Ily
dbopmyrnaHUHT z'(x) Ba v(x) byHKUMsIIapu YpHUTa MOC paBuiga X Ba 3X—1
JapHU KYWHO, KEpaKiIu UHTETpaJIapHu Xucobiao, (2.1), (2.9) macana edMuMUHUHT

KYPUHHILIWHYA TOITAMM3.

)=y - 2900 e

—7,(=y) i(Bx +3y—6yt—1)t1—t)”dt. (2.10)

0

(2.10) TeHTNIUKAArM UHTETPAJUIAPHUA XUCOOIaiMU3 Ba HATHXKAHU YHKAPAMMU3.

1

0 y)= s Y[ RE-OF a2y [/t ot -

0

1 1
—3y,(x+y—-1/3)-y) j [t@—t)] " dt -6y, (- y)* [t/ (1-t) "dt =
0

( B)T*(B) rp)r@+prs).,
Fo)Tes) ) Tz !
r*(1-p8)r@-2p) 2
_31“(2—2ﬁ) =T, ,B)(x+y 1/3)-y) ™ -
FA-2)T@-BIA-B)_yy2r _y 3Ly
s e Y i

Oxwupru udona sca (2.1), (2.9) macanaHuHT e4MMUHU Oepaju.
3X 1 2
u(y)=x-y 2 Y

SUMMHH TEKITUPUO KYpailinK:
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1) x Oyiinua OJIMHTaH WKKWHYU TapTUOIU XYCYCHMH XOCWJIa HOJITA TEHT, S’HHH

U,=0. DOumu Yy Oyiinua OuUpPHHYM Ba HKKUHYM TapTUOIM XOCHUJIAIApHU

XUCcOoOIanMu3:

0, =@ 1Y),

u,, =280Bx-1)-y) .
bynapuu (2.1) Tenrinamara Kysamus,
Uy — Uy, —ZTﬂuy =0-2803x-1)-y) % —27'8(3x ~1)-y)y*¥ =o.

Bynapgan Xxynoca 1mIykw, TONWITaH €4UM O€pWiraH TEHIJIaMaHU

KaHOATJIaHTHUPpAaaH.

2) y=0 ma u(x,0)=x; Iimo(— y)zﬂuy =3x—-1 0ymmb6, Oy sca Oepuiran
y—>-

60H1J'IaHFH‘I I]IapTJ'IapHI/I KaHoaTJ'IaHTI/IpaI[I/I.
Jlemak, yioy bukpnapran XyJioca YUKAPUIII MYMKHUHKH,
3x-1
1-2p

u(x, y) =X (— y)1_2/3 bynkuus (2.1), (2.9) MacanaHUHT €4UMHU DKaH.

I1.3. Macaja eunmunn DXMaa KaidTa viiam

Connn  xucobmanutapan Oaxkapum anroputmu Pascal ABC  macrypuai

tununa udonanananu. bepwiran (2.1), (2.9) MacajaHuHT aHAIUTHK YyCyJija

Tomuaran edumu  U(X,y)= X — fx ;; (- y)1—25 ¢yukusianar - Pascal ABC

JacTypJiall TUJINAArd JacTypH KyWuJaaru KypuHHILAa OYiaau:

program analitik;
label 1;

label 2;

var X,y,beta,uf:real;

I:integer;
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function u(z,t:real):real;
begin
beta:=0.2;
u:=z-(3*z-1)*exp((1-2*beta)*In(-y));
end;
begin
y:=0;
x:=0.05;
1: x:=1-x; y:=y-0.05;
if (y<=-1/2) and (x-y>1) then goto 2;
for i:=1to 20 do
begin
uf:=u(x,y);
writeln("x=", x, " y="y, " u(x,y)="uf);
if (x-y<=1) and (x+y>=0) and (x>0.16) then x:=x-0.1 else goto 1;
end;
2: end.
HacTtypaaH myHH Kypca OYIajauKky, X Ba Y HHUHT KUMMAaTiIapH, SbHU (X, y)
HyKTajnap () COXaHMHI HMuYMAa >KOWIamrad. BbyHUHr yuyH (X, y) HyKTaJIap

O<x<l, -1/2<y<0, X—y<1l Ba X+y>0  TEHrCHU3IUKIAPHU

KaHOATJIAHTUPUILN Kepak, SbHM TaHjaa® oJMHraH HykKra () coxara TETrWuuld
OYIUIIN Kepax.
JlacTypHu HIlra TyUIyprahjaH CYHr Ou3ia KyHuJaru Hratwkaiap nanjo
Oynanu:
x=0.95 y=-0.05 u(x,y)=0.643413003396051
x=0.85 y=-0.05 u(x,y)=0.593129813656151
x=0.75 y=-0.05 u(x,y)=0.542846623916251
x=0.65 y=-0.05 u(x,y)=0.492563434176351
x=0.55 y=-0.05 u(x,y)=0.44228024443645
x=0.45 y=-0.05 u(x,y)=0.39199705469655
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x=0.35 y=-0.05
x=0.25 y=-0.05
x=0.15 y=-0.05
x=0.85 y=-0.1
x=0.75 y=-0.1
x=0.65 y=-0.1
x=0.55 y=-0.1
x=0.45 y=-0.1
x=0.35 y=-0.1
x=0.25 y=-0.1
x=0.15 y=-0.1
x=0.85 y=-0.15
x=0.75 y=-0.15
x=0.65 y=-0.15
x=0.55 y=-0.15
x=0.45 y=-0.15
x=0.35 y=-0.15
x=0.25 y=-0.15
x=0.15 y=-0.15

u(x,y)=0.34171386495665
u(x,y)=0.29143067521675
u(x,y)=0.24114748547685
u(x,y)=0.460657603116015
u(x,y)=0.436014196061302
u(x,y)=0.41137078900659
u(x,y)=0.386727381951877
u(x,y)=0.362083974897165
u(x,y)=0.337440567842452
u(x,y)=0.31279716078774
u(x,y)=0.288153753733027
u(x,y)=0.353423167881795
u(x,y)=0.349534812807899
u(x,y)=0.345646457734003
u(x,y)=0.341758102660108
u(x,y)=0.337869747586212
u(x,y)=0.333981392512316
u(x,y)=0.33009303743842
u(x,y)=0.326204682364524
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XVJIOCA

Xo3upru KyHJla CEKyHIWTa MHIJITHApIad MaTeMaTHK aMaulapHu Oa)kapa
onaguran DXMIApHUHT SPATUIUIIM Ba KEHr HUIUIad YuKapuimra TaaOukK
KWIMHAIIKA ~ MaTeMaTUK MacajaJlApHUHT CYUMJIAPUHM eTapiiiya aHWKJINKIA
XucoO01am UMKOHUHY O€pyBYH STHTH XUCOOJIAIl CXeMallapuHU KypHILL, aITOPUTMHUK
yCyJIapHU MIUIa0 yukuiira uyn ound 6epmoxna. Tabuuii dhaHIapHUHT Ha3zapui
Ba aMaJIMid Macajajapu Kyn XoJulapJa HWKKAHYM TapTHOIM  XyCycui
nuddepenniyan  TeHriaamMajgapHu — edumra  kentupuwiaau.  Juddepenmnman
TEHTJIAMAIAPHUHT €UMMHHH SXITH YPraHWIraH MabJIyM dJIeMeHTap (QyHKIusIap
oJIpKaJIM udoanair MyMKUH OYIMaraH XoJija TakpuOuid xucoOai ycyiapuaaH
dbornananu Tanad STUIIAJIH.

Yy wumga coHid xucod Typhap ycyiu Vpranud udukuiagu. by ycyn
épnamua Outrra CUHTYISP KoddduimeHTra sra OYiAraH TUNEpOOJIMK THUIIATH
TEHIJIaMa y4YyH KYWWiaran kypuHuinu ysraptupwirad Komm macanacu ypranu0
yuKWIaM. Macama pactaBBall AaHAJIUTHUK YCYJJa, CYHTpa 3ca Typiap yCyjiu
EpramMuia Xuco0aaHno, HaTWXKajIap *KajaBauiap KYPUHHUIINIA COHIA TOMUIIIH.

AHaTUTUK yCyiaa KAJIUHTaH XUC00 KUTOOIapra MOC MacaJlaHWHT CUNMHUHH
udonanoBuu gactypiap Ilackan gacTypniamn TUIMAA KETTUPUIIIN.

Xynoca ypHUAA IIYHU aWTUIIUM KEPakKd, MEH ymlOy OMTHPYB MajakaBHii
UIUAa  TEHrJaManap TUIDIapW, XYCYCHH XOCHWJIadd THMIEpOOJIMK THUIAArd
TEHIJIamMa, OyHJIail TeHIJIaMallap Y4yH KyWHWJIraH yerapaBuil macaiajapHu Ba Oy
MacajajgapHu TYpiap yCcyiau €pAaMuia €UdIHU Xamja Macaja e4uIll KapaéHUHU

n(}oaaNoBYM ANrOpUTMIIAP Ba AACTYPJIAPHU TY3UIIHU YpraHIUM.
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