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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 [Ipe3unentu HUcnom AOnyraHueBuY Kapumos
alTraHjlapuaeK  «...MaMJIaKaTUMHU3HUHT OOW HMJIMHMUA - TEXHUKABUU
calloOXMATUIaH KeHTr (QoimanaHran XoJjja, IOKcak TexHoJioruss Ba ¢aH
IOTYKJIapUTa acocjiaHTaH MIiad YUKApuIl coXajlapu - aBTOMOOMJICO3JHUK,
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 OJIMIIH 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
Kaapjaap Talépiamjga MUWUIMA AACTYpHU YpHHU Ba axamusiTu OeKuEcaup.
V36ekucron Pecny6nukacu Ipesunentn M.A.Kapumos Ounuii MaXkii CHUHT
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

Tailépaammnmusra O0FIHK. .. ».

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
TEHTJaMaJlap Ha3apusICH PUBOXWHUHT WIK JaBpu OomnurtaHau Ae6 anTuin
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
BAapUBIMOH XHUCOOJa XaM KEHr KyJulaHuia Oouuianau. by naBp 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  KBaJparypara ougu0 kenaub® OyiaMaran 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 TeHTIaMara keiaau [6]:

Oy _20%
o’ ox>

bab3u yerapaBuit maprtnap acocuna b.Teunop macananu y3rapmac

K03 GUIHMEHTIN UKKUHYY TapTUOIU OAAUN YU3HKIIU TEHTJIaMajaapra
KEJITUPAU Ba UKKUTA YUU OMPUKTUPUIITAH TOP YUYH Xap KaHT1ail BaKT
MOMEHTH/Ia Y CHHYCOMJa IaKIn/1a SKaHJIUTUHU Tonau. TeGpaHyBuu TOp
TEHTJIAMAaCHUHU

oy oYy

a2 ox?’
maknuaa JanamoOep udoaananaam Ba yHUHT €YUMUHU UKKUTA UXTUEPUIA
GYHKIMSA HHFUHANCH MaKauaa, spHu | (X +t) + (p(x —t) KYpUHUIIA TOTIH
[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 TEeHrjJamMajiap Ha3apUsACHMHUHI  HaBOaTmaru
MacajaJlapyuHM Xaj KMJITaH X0J/Ja YHUHT PUBOXKHUTA KaTTa XUcca Kyl auiaap.

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
BaKWJUIADUHUHT XHCCACU KaTTa OYIIu.

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
€YMMHUHM COH IIAaKJIMJa TONUIIJaH uoopar.

yngail TUNUK MaTeMaTUK Macajanapra ayd KeJIHMHAaAWKH, YJIapHHU
KJIACCHK MeToJjap OWJIaH e4uIl MYMKHH 3Mac €KM €YUl MyMKUH OyiraH
TaKAupJla XaM €4YuM IIyHJIad Mypakkad KypuHumijga OYIaguKH, YHIaH
camapana ¢olgalaHUIIHUHT WI0XKU OYyaMaWau. byHaall THUNHK MaTeMaTHUK
Macajanapra aiareopaga TapTuOM XKyJda KaTrTa OYJraH 4YU3UKJIU alreOpauk
TEHIJIaMallap CHUCTEMAaCUHHU €YHII, MAaTpHUUAJIapHUHI TECKapUCUHU TOIMUIII,
MaTpUIIAJIADHUHT XOC COHJIAPUHU TOMHMII, aireOpamk Ba TPaHIUEHICHT
TeHrJamMauap xamjaa OyHJail TeHriamajgap CUCTEMAacHHM €4l Macalalapu,
MaTeMaTUK aHalu3/la COHJIM HWHTerpamiam Ba JauddepeHIaniail,
GYHKUUSHY SKUHJIAIITAPUIL Macaliajapu, HIYHWHTAEK, OAJAUM 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, GU3MKAaHUHT JKCTpEeMyMra JOup
MacajajJlapyuHHu Xocuia €paaMua eqguiap.

EBponanuk omumnap JI.Diinep, 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.A61yKoaupOB Ba OOMIKAaJapHUHT XUCCACH KaTTa Oyiau.

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 V3 HaBOaTuaa MaTeMaTUKIAp OJJHra
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
YUKHUII YXTUEXKU TYFUIMOKIA.

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

aliupManap ycyiau €paamMujia equnl a0a3ap0 1e6 XxucoOaanMus.



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

I.1. Tenrnamanap kjiaaccupuKaAnUsICH.

Wxku »Spkid  y3rapyBUMIM  MKKAHYM —TapTUOIM XYCYCHHl  XOCHJIalld
muddepeHnan TeHraama 1e0, HOMabiayM (YHKIUS Ba YHUHT HWKKHHYA
TapTUOraya Xycycwii Xocwjanapu (MKKMHYM TapTUOJIM XocujalapaaH Oupu
UIITUPOK HTHIIM IIApT) opacuiard OOFJIaHHWIIHU H(OAATOBUM MyHOcalaTra
alTHIIaAN Ba YHH YMYMUN X0JI/1a

ey ou du 8°u 8°u ou o
oy ox? "oxoy oy?

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

2 2 2
allatzj 2a128u+a228u+F1 quaua_u =0 (1.1)
X Oxoy oy° ox. oy

KYPUHUIIJIATH TEHTJIAMa OKOpU mapmuoau Xocuianapea HUcOamaw Yusuxiu

menenama Jaeimnann. byHnma @y, ap,, 8y, Kod(duuumeHTnap X,y  HHHT
bynkuusuiapy  Oynub, kamupa Outracu  HonjgaH — (dapkiau.  Arap Oy
ko3 duuueHTiap X,y [aH TalIKapu sHa U, U, Ba Uy JapHUHT XaM byHKIMSICH
oynca, (1.1) keazu uusuxiu menziama nevivnaam.

Arap TeHriamaaa FOKOPH TapTHUOJM XOCHJIajap MIITUPOK dTMAraH Xajajiap

XaM 4n3uKiIm O0yica, spHu (1.1) ymoy

2 2 2
u u u
q1—> 0 5 + 28, —6 + 8y, —5 + a3 8_ + 8y 8_ +agu+f=0 (1.2)
OX OXoy oy? OX
kypuHumga — Oynca, (1.1) um3ukiam  TeHrnama  gaevWnnagu.  byHna

341, &p,8p, 33,33 g3 Ba f map X, y nuHr pynkumsnapu xucobnananm; arapaa

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



Koaghpuyuenmau neviunanu. TeHriamana f(x, y):O Oyica, TeHriIama oup

HCUHCIU NEUNITAIHA.

Arap (1.2) xypunmmgarn TteHrinamana ysrapyBumiapHu <& =¢@(X,Yy) Ba
n=w(X,y) TeHIIUKIapra acocaH aJMallTHpPCaK, OJJIMHTH TCHIJIaMara

IKGUGAIEHM AHZU MEeH2/1aMa XOCWI OYIau.

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

YU3UKIIWINT YA KOJIAAW, SbHU aJIMAIITUPUII 6a>KapHJ1raq,

quau o =a ou +a a—u+a u+ f
5 6’y 138X 23ay 33

udosa sHa

= ou ou - ou — au
F| & u,—,— |= a13— + a2 — +asl+ f
o0& 0on o0& on

KYpUHUINTA Kenmamu, Oy epaa &y3,8y3, 833, T — & Ba 7 y3rapyBUMIIApHUHT
dbynkuusiapu. [y cababnam kenrycupma Oy xajutapHuHr Eiwiran udogacuHu
OJIMAaC/IaH MX4aM IIaKIJIarMCHHK HiiaTamu3, sbHu (1.1) KypuHHAIIIary TeHriaMa
OuJiaH HIyFyJIaHAMU3.

OHIM KyluJard CaBOJIHM KYWHUII MYMKHUH: Yy3rapyBuwiap KaHJau
alMalITUPWITaH/la, SKBUBAJICHT TEHIVIaMa OJIIMHTU TEHIJlaMara HucOaTaH
COAAAPOK KYypHUHUILTA Keaaan?

By caBosira ’xaBoO TOMUII y4yH KOKOpUJArd MyJjoXas3ajapHu HHOOaTra

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

(GYHKIIUSHUHT XOCUJIAIApU STHTH Y3rapyBUMiiap OpKaiu



ou auag 8u877 6_u 8u8§ ou on

X 0Fox onox oy oFdy omoy

i (ag) ’u o&on (anj2+aua§+au 0%
X OE d&om dx OxX an ox)  oEax? onaxd

U 82u8§8§+ og on , 0& on +8u677877+8u6§ ou o’y
Xy oL2ox oy ofon| ox oy ayax on® ox oy O oxdy o oxdy'

Au_o (ag] ot ogon o [anf udk audty
oF 0\oy) Temmoy oy onley) eEay? onoy?

TEHTJIMKJIap OvtaH anukianuo, (1.1) TeHriaama

— |=0 (1.3)
n
KypuHUILITa Kenaau. bynaa

- o0&\ 0 8 o
all:all(a_ij + 28y, i 5 azz[aij’

aipma, 2500 o (200 o005, oon (1.4
OX OX ox oy Ox oy

2 2
— 0 on o 0
ax = all (a_Zj + 28.12 —;7—77 + a22 (—nj .

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

y3rapyBuMjapHM IOyHAal ajJMallTUPUIN Kepakku, OyHAa ai1, 12 Ba a2

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) byHKIUA ymoy

9



2 2
X X

menenamanune xycycuil euumaapuoan oupu o6ynca, (X,y) =C ugpooa

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, Z=@(X,y) @yuxyus (1.5)

MEeH2NIAMAHUHE XYCYCULL eyuMU 0Y1aou.

bupunyu semMmaHuHr ucodotu. JlemmanwHr maprtura acocan Z=@(X,Y)

byHKIMS OepuiIraH COXaHUHT UXTUEPUNA HyKTacu 1a

a1 ()° + 28,0, + 8y ((ﬁy)2 =0 (1.7)

TCHIVIMK YPUHIH. YMyMHIINKHE derapanamait ¢, #0 nebd xucobmad, oxupru

TCHIJINKHU @, Ta OYIicak,

2
Py Py

@(X,¥y)=C wudona (1.6) HUHr yMyMUH HHTErpajid OVJIHIIM y4yH YHIaH

TEHTJIMKKa dra 0y1aMus.

omkop makimga tomwirad Y= f(X,C) ¢ynkums (1.6) HU KaHOATIIAHTUPHILIU

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

ﬂ__%((X, y) (1_9)

dx o, (x,y)

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

dy 2 dy
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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) TeHrmamMmaHHHT
yMyMuid uHTErpanu OyicuH. Y xonna, ¢(X,Yy)=C HHHT aHMKJIaHWII COXAaCHIaH
oJMHraH Xap Kaumait (X,Y) nykrazga (1.10) TeHrauk Oaskapuiiau.

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) tenrmama (1.1) TeHIrIaMaHUHT Xapakmepucmuk menziamacu, Oy
TEHIJIaMaHUHT HHTerpaiapu 3ca (1.1) TeHIIamMaHUHT Xapakmepucmukaiapu

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

TEHIJIAMAHUHT XaPAKTEPUCTUK UYHAJUIIN TeUUIaIu.

Hemak, 1- Ba 2-nmemmanapra acocaH, @(X,y)=C (1.6) TeHriamMmaHuHT

UHTEeTrpaJiapuaad Oupu Oynranma, &=@(X,Y) ned onmuca, (1.3) TeHriamanaru
o2

8—52 onmuaarn kKoddduimeHT Hoara ainmaHap 9kaH, ApHU a11 =0 Oymaawm;

myHuaraek, Jdx,y)=C (1.6) TeHINIaMaHWHT WKKWHYM WHTErpaiu Oyica,

2

u o
n=w(x,y) ned omunca, oz onaumard Kod(pHIMEHT XaM HoJra aIaHaIw,
n

spHU a2z =0 Oymaam.
XapakTepucTUK TEHIVIaMa Kyluaaru WKKUTa OWpUHYU TapTUOIM O AU

nuddepeHnran TeHraaManapra axpanaau:

[2 2
dy 3y, +ap — 33 dy 3, —a — 338 (1.11)

dx Ay dx a1

By TeHrmamanapgard paaukan ocTuaard udomaHMHr wHmiopacura kapao, (1.1)

TEHIJIaMa TUIIapTa aKpaTHIIa]Iu.
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Arap M Hykrana aj, —a;d, >0 6ynca, (1.1) Tenrmama M HykTaja
2unepoOIUK munoazu TEHIIaMa Jeiuianm.

Arap M myktama aj —a;8y, <0 6yaca, (1.1) Tenrnama M HykTama
INTURMUK MUNOa2U TCHIIIaMa JCHNTaIH.

Arap M HykTama aj, —a;d, =0 6ynca, (1.1) Tenrmama M HykTaja
napaooauk munoazu TEHIiama Achiuiaaam.

Taopudaan dorinananud KypcaTuill KHHUH SMACKH,

0 ou ou . du ou
o o ol oy Y

x> oy 2 oy

TCHI'JIaMaJlap, MacCaJjlaH, O(0,0) HYKTaJa MOC paBHIILIA SJIIUIITHK, Hapa60JII/IK Ba

0 (1.12)

TUTIEPOOJIUK TUIITA TETUIIUIN TeHTJIaMalapIup.
Tenrnama Typnau HyKTadapja TYpJM TUITAa TETUIUIM OVIUIIA MYMKHH,

MacaJiaH,

2 2
y%#;y—‘;:o (1.13)
X

TEeHTIaMa Ml(l,l), M2(1,0), M3(1,—1) HyKTaJapaa MOC PpaBUIIA SIUIMITHK,

napaboIuK Ba runepOOIMK TUTITA TETUIIUTHIUDP.

Arap TeHrizama Oupop (TEHrIamMaHUHT KO3(P(UUMEHTIApH Ba 0301 Xaau
aHukjanrad) D coxaHuHr xap Oup HyKTacuma Oup Xuj TUIra TeTUIUIu Oyica, y
xoima yau D coxama my Tumpgarm TeHriama jaevmiaanad. Macanan, (1.12)
TEHTJIAaMaJIap TEKUCIMKHUHT MXTHEPUN HYKTacujga OWp XWJI THUNTA TETHIIUIA
Oynranu y4yH ynap OyTyH TEKHUCIWKIIa MOC PaBHIIJIa SJUIAINTUK, MapadOJIMK Ba
runepOoJIMK TUMIard TeHrjiama xucoobsanaau. (1.13) Tenrinama sca 0OKOpH SIpUM
TEKHUCJIUK/IA SJUTMITUK, KyHH SIPUM TEKUCIHMKIA 3ca TUTIepOOIMK TEHTIaMa OYIiaiu.

Arap (1.1) Tenrnama Oupop D coxama H>IIUNTUK THNTA TETUNUIH OYIuO,

nxtuépuit A, A, comHmap yuyH myHgaid mycoat K, k; commap tommiacaku, D

COXaHMHT 0apya HyKTajlapuja

12



Ko (/112 +/122) <@y +2a,47 + ks < kl(ﬂiz + /122)

TeHrcu3nuk Vpuniau Oynca, (1.1) tenrmama D coxama mekuc Innunmuk
menznama NeViniajin.

Macaman, (1.12) pmarm OWpHWHYM TEHIJIaMa HWXTHEPUH coXaga TEKHC
uMnTUK, (1.13) TeHrIaMa 3ca I0KOpHY IPUM TEKUCIUK/A TEKUC SJUTAIITHK IMac.

Arap TeHrmama D COXaHWHT Typid KHUCMHJIA TypJUYa THILIApra TETHIILIH
Oyica, yHM Iy coXajJa apajall TUIJard TeHrjaama aevniaaan. Macanan, (1.13)
tearnmama Dy ={(X,y): x?+y? <1}  coxaHmHr D,=Dyn(y>0) xucmuga
swmntuk, D, =Dy N (y <0) xucmupa runepbonuk, D=n(y=0) xucmuza sca
napaboluK TUNra Teruuuy Oynranu ydyH, y D, coxaza apanam Tungaru

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

(1.4) ra acocan

2
2 = = 2 o0& on oS dn
aj; —ay; -8y =(ap —ay - azz)[—x———— :
bynnan xypunanuku (1.1) Ba (1.3) TeHrnamanap Oup XU TUINTA TETULUIA OYIIUIIH,
SbHU Y3rapyBUMJIAPHU aJIMALITUPUIIIAa TEHTJIaMa TUIK Y3rapMaciuru yuyyH
ogon_ocon_|p 9
Koy oK |y vy

#0

Oymuum Kepak dkaH. By Tenrcusmuk osca (X, y), w(X,y) GyHKuusmapHEHT
YU3UKJIA OOBJIMK OYIMACIUTUHU KYpCaTaIau.

Jlemak, Vy3rapyBuWjapHM UYM3HKIM OOBIWK OYyimaraH §:¢(X, y),
n=w(xy) dopmynanap &épramuaa aIMaIITUPraHia TCHIVAMAHHHT —THIIM

y3rapMmanau.

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

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

u :u(x, y) UKKUA  Y3rapyBumwiid  (QyHKUOMS Y4yH KyHugard MUCOJUIApHU

KCIITUpAMU3.

1. Topaa TYIKMH TAPKAJMIIH TEHIJIAMACHU:
o%u  , A%
> =a 2
ot X

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:

ou_ o%u
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
RPN
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 epna a, =x%a,=0,a,, =-y> Oyam0, a, —a,a, =x’y’>0. Jlemak,
TEHIJIaMaMu13 THIePOOJIUK THIT SKaH.

YHUHT XapaKTePUCTHK TEHTJIaMacH x?dy? —y®dx* =0 EKu

(dy +ydx)(xdy —ydx) =0 O6ynub y wmkkuta muddepeHnnan TeHraamagaH uoOopar,

o dy dx dy dx o
yIApHUHT Y3rapyBUMIapUHU aXupatuod, —+-— =0,——— =0KYpUHUIITA 3ra
y X 'y X
oynaau, OynapHu uHTerpamiad Iny+Inx=Inc, Ba Iny—Inx=Inc, €ku xy =c, Ba

Y. c, raara 0ynu0, Ba {=xy,n= Y alIMaIITUpUII Oakapcak, €CKU Y3rapyBumiiap
X X

Oyiinya OJIMHTaH XyCYyCUM XOCHJIAJIAPHU SIHTH Y3rapyBUMiIap OpKajau OJlaMu3.

ou 6u6(; ou on ou 'y ou,

X 0C ox anax yag x2on’

ou_oudg oudn_ ou 1au @ 0 yau
oy aCay omoy —o¢ xom ox’

( u6C+au5n) y 0%u &g 62u6n
oC* ox  otomox”  x° anag ax on’ ox

ki

2y ou o%u o%u
Ty -2

x® on

y  0°u y d°u, 2yau
RRINr Py Eaerl | frwraiaier owry it
o~ x°ofom X ofon  X° on X° on

2 2 2 2 2

S A N e Se Ach

o X=olom X" on x> oC
o%u uaz; uan) 1,0% & 1au)_xzazu+zazu +i82u
ay* 01; 8y atom oy x ndCdy  x oy* og*  dkom  x* on?

o%u o%u
vl Eva - 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(yza lj_z o°u +y_4alj 2%6_u_ yz(xza U2 o°u 1261;1):0
aq oCon X" on o o aCom  x° on
2 2
¢k —4y28—u+2xa—u:0,éKH ou _1la_,
olon X o0n ofon 2 xy on
OyHIaH Ou _Lou_
aCom  2C on
2-MHCOJT
2 2 2
sin2x~a—§—2ysinx- 0z +y2-6 5 =0.
OX oxoy oy

KYPUHIIJIard TeHTJIaMaHU KaHOHHUK (COJIa) KYPUHUIITA KEITUPHUHT .

Eunun:
by epna a,, =sin’x, a,=-ysinx, a,, =y’ 0ymuo0,
a,,” —a, @, =Yy’ -sin’x—y?-sin’ x = 0. JleMax, TeHIIamMa apabOoJIMK THII DKaH.
XapaKTepUCTUK TCHIIaMa KyHHIard KypyuHHINTa 3Ta;
sinx - dy® + 2y -sinx - dxdy + y? - dx* = 0,
EKn
(sinx -dy + ydx)® = 0.
Kyinnarn
sinx-dy+ydx=0.
TEHIIaMaja y3rapyBUnIapHH aXpaTHO

d_y+d_x:0-

y sinx
TEHIJIAMaHU XOCUJI KHUJIaMHU3.

YHu unTerpamiad
Iny+ Intg% =InC,
€Kn

y.tg—zc
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CYMMHH OJIaMM3.

. X
Ky#ingarn anMamrupunmiapau 0axxkapamus: &=y- tgz, n=y

Oz _0zdg ozom 1. oX0Z.
OX O ox anax 2 2 08

0z 826& 0z on txaz oz,

oy agoy omoy 208 on

o’z 1 2x 0’z 0E 0’z on 1 2 X X 07
— =Zysec + Zysec’ = -tg=—- =
ox2 2 2\ 2e? ox " aeonox )" 2 2 Y2088
1 X0z 1 X 0z
:—y sec’ =~ +>ysec’ —tg——
2082 2 2 ¢
oz _, (azz % 0% anJ 0’z 3¢ 9'zom _
ay’ 2\ 0 oy  d&om oy 5715553’ m’ oy
g X0 g 2 O
2 08? 2 0O anz ’
o’z 1 2x 0’208  0°z o) 1_ ,xdz
= —ysec + +=sec’ = — =
oxoy 2 2\0e2 oy aemeoy) 2 208
» X x 0’z 0%z 1 ,xo0z
=—ysec — g—— “sec’ = —.
2082 dean) 20 24¢
0%z 0%z 0%z

JAPHUHT KUiiMaTinapuaun AuddepeHuuan

ox*' oy* oxoy
TEHTJIaMara KysMu3:

1, . x ., 0z 1 oz
~y?sec’ = -sin® x— + = ysec? tg sin® x— —
4 2 oe2 2 2 OE

s 2 X . x 0’z 0%z X . 0z
—y?sec? Zsinx g—— —ysec? =sinx — +
2 2 5e " dEam 27 e

2 2 2
X 0 z+2tg§az +8§ 0
2 060 On

2 2

o Z 0

OcoHruHa KypcaTuill MyMKHHKH, @ Ba e
Ul

-JIAPHU Y3 HWYWra OJIraH Xazap
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y3apo KUCKapaJIy Ba TEHIJIaMa KyWuaaru KypuHUIITra Kenaau:

0%z

1 2 X, X ., 02 , » X . 0z
—ysec® —tg—sin“x—+y —ysec” —sinx— =0,
2 2 "2 o 2 o0&

KM
y 0z _ sin x@
n’ Gl
JICKUH
X
2tg—
sinx = 2x’ tg%:é,
1+tg° = N
g 2
OYITaHIUTH YUyH
sinx = 22@1 5
g +m
Hatmxkana
0%z 28 oz
o’ E%+m’ 08
3-MHCOoJI

2
65_262 282
OX oxoy oy’

KYPUHIIIATH TEHTJIAMAHU KAHOHUK (COJIa) KYPUHUIITA KEJITUPHUHT.

Eunm: By epna a, =1 a,=-1  a,,=26ymb, a,’ —a,a,, =—1<0. Jlemak
TEHTJIAMAMMU3 EJUIMIITUK THI JKaH. XapakTepUCTUK TEHTJIamMa
dy’ +2-dxdy +2-dx* =0,éku y* +2y' +2=0.

bynnan y' =-1+i; JlemMak UKKHATA KOMIUIEKC €YUMJIAP OUJIIACUHU XOCUJ KUIAMU3:
y+x—ix=C, U y+x+ix=0C,.

V3rapyBumapay aIMamTHPaMu3: & =y +X, n=x;

oz _oz 6& oz an az oz, dz _dz d& dz dn dz .

OX 8§8x an oX 8& 81] dy de’; dy dn dy dg’
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0°z _(0°20¢ 0%z m), [0z 8 0°z0m
ox? (eg? ox  oeomox ) (onogox  an® ox
0’z 0’z 9%z 0’z 0°zoE 0%z om o°z oz .
= 5 —|—2 —+ > = 5 _—t :—2—|— ;
¢, Oom O’ OXoy OE? Ox oEom ox  08r  OEdm

0°2z _0'208, 0°2 on_0o’z
oy* og' oy oOEonoy g

Huddepenunan TeHrmaMara Xycycuit XOCHIAIapHUHT TONWITaH u(OgaiapuHu

KyinO, KyWHAAruHu XOCUJI KHIIaAMU3:

2 2 2 2 2 2
0°z 262 0z 282 262 262

+ + — — + =
o0&’ oEon o’ o5’ oEon  og?
SBHU
oz o' _
e on®
4-MHUCOJT
, 0°2 0’z 2822=

+2 +
ox? Xy&xay y oy?

KYPUHUIIIArA TEHTJIAMAHU KAHOHMK (COIa) KYPUHUIITA KETTUPUHT.

0.

S5-MHCOJI

2 2 2

02 402 302 5% ,6%
ox2  oxoy oyt ox oy

KYPUHUIIIATK TEHTJIAaMaHU KaHOHHUK (COJ1a) KYPUHUIITA KEITUPHUHT.

o0’z oz _

KaBoo: —— =
oEon ok

0, E=X+Y, nN=3X+Y.

6-MuCcoJ
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Xy # 0 Oynranmua ia—22+i6—22—0
X2 aXZ y2 8y2

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

KaBoo:

0%z 9%z 1(106z 1oz
pwr +——1=0, &=y, n=Xx".

+ +o|l ==+
og® am® 2(&aE mon

3-§ Acocuii MmacajaTapHUHT KY AMJIUAIIN:

Komu macanacu, yerapaBuii macajiajap, apajam macaJjajap.

@uzuk xkapaCHIapHM MaTeMaTUK TuWiaa €E3UIl y4yH aBBaJlo Macala
KYHUWINIIY IapT, SbHU KapaéHHU Oup KuiiMaTiiv aHUKIa0 OepyBuM maptiaap 0aéH
KWIMHUIIM Kepak. Ompmuil nuddepeHnman TeHramManiap Ba allHUKca XycCycui
xocuiianu auddepenman TeHriaManap yMyMaH ojraijia 4eKcus KyI e4umra ara.

IyHuHr yuyyH Qu3MK Macaja Xycycwil xocwianu auddepeHuan
TEHIJIaMaJlapra OJu0 KeJIWMHAJAWraH XOJjAa, >KapaéHHU OWp KUMMATIM aHUKJIAIl
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).

Xycycuit xocunand auddepeHuman TeHrJIamagap YyYyH XaMm TypJid
KYPUHHUILJArd KyIyuM4a mapmiap KyMUINII MyMKHH.

OHI aBBaJI0O KyHUAarud cojajia MacajlaHM KapailMu3: ywiapu MaxkaMiaHTaH
TOPHUHT KYHJIaJlaHT TeOpaHUIIu Macaiacu; by Mmacaimana U (X,t) ne6 TopauHT OX
VKUJaH YeTIaHUIIUHU KapaiMmu3. Arap TOPHMHT yuilapu O0<x</ KEeCMaHUHT
yujlapuJla MaxKamJIaHraH OyJica, y XojjJa KyWuJard «derapaBuil ImapTiiap»

OaKapUITUIIH 3aPYP

u(0,t)=0,u(s,t)=0 (1.17)
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Top TeOpanumu yHUHT t=t, BakTAard OouulaHFud (opmacura Ba TE3IHUK

TaKCUMJIAHUIIWTa OOFNIMK OYnranimuru cababiu Kyhugaru “OOLUTaHFUY IIApT”

nap OepuiuIy 3apyp:

{U(X'to):(P(X) (1.18)

U (X, 1) = (X)

Mlyrmai Kb, KymmMya MapTiap «derapaBhii» Ba «OONUIAHFUY» IIApTIapAaH

noopat 6ymanau, Oyama ¢ (X) Ba vy (X) map 6epwiran dyHknusiap. by maptiap Top
TEeOpaHUIIIN KapaCHUHU, SIbHA

U, = a°U,, (1.19)

teHriama yuyH (1.17), (1.18) yerapaBuii Macaia CUMMHUHH TYJIMK aHUK1a0 Oepaau.

bomka KYpHHHIIard dYerapaBuil ImmapTiap XaMm Oepwiuimu MyMkuH. (1.17)

yerapaBuid maptiap OMpUHYU Typ IIapTiaap Aed aTaiaiu. u(x,t) GYHKIUSHUHT X
Oyinga xocunacu U, (X, t) ra kyiuiaran dyerapaBuii mapriap

u,(0,t) =0
u,(4,t)=0
HKKWUHYHU TYypP qerapaBHﬁ mapTriaap z[e6 aTaJIaau. Arap lIel“apaBI/Iﬁ mapTiap u(x,y)

HUHT Y3UHUHT KUiMaTaapura Ba yRuHT xocunacu U, (X,1) ra xyiinnran 6ynca:

(a_u + SUJ =0
% x-0 (1.21)

YYUHYMA Typ uerapaBuii maptiap ae6 aramamu. (1.17) - (1.21) maptiapaan
TalKapu, OyHJaH CYHT y4Ta acOCHl Typ uerapaBuil mapTiap Xakuja ranupamus:

- OupuHYHU Typ uerapaBuii mapt: u(0,t) = u(t) —Oepuaran pexum,
- UIKKUHYH Typ derapasuii maprt: U, (0,t) =v(t) —O6epmiran kyd,
-yYUHYM ~ Typ  YerapaBWil  IIapT: u,(0,t)=h [u (0,t) — 0(t)] —3JIaCTHK
MaxKaMJIaHUII.
Xynnau WyHAad TOPHUHI MKKHHYM YYd X =/ Tra XaM YerapaBuil IMIapTiap

kyiunagm. Arap (t), v(t) sa @(t) nap monra Tenr 6yica, y xonma Oy mapriap
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oup xuHciM 16 aramanm. Emmm U, = a®u,, + f (X,t) Tedrmama yuyn

OMpUHYM YerapaBuil MacajgaHu KeiaTupamus: 0<x </ Ba t >0 coxaJa aHUKJaHTaH

Ba
U, =a’u,, + f(x,t), 0<x<#¢, t>0.
TEHIJIaMaHH,
{ u(0,t) =, (1), (>0
u(l t) = p, (1)
yerapaBui MApTIAPHU Ba
O<x</.

{ u(x,0) = @(x)
U, (x,0) = ()
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 4erapaBHil mapTiap Typjidya
TUIUIapra MaHcyO OyJca, y XoJiJja apaialll yerapaBuii Macanaaapra KeJamus.

Arap OW3HM KMYMK BakKT OpPAJUFHUIATH TOPHUHI Y3TapUIIM KU3HKTUpPCA, Y
X0J/la 4YEerapaHWHI TabCUPU KaM Oynaau Ba TYJIUMK Macajla YpHUTa YEKCHU3
Y3YHJIUKIArd TOp y4yH OOLUIaHFWY IIapTJiap OCTHJArd 4erapaBHil Macananap
Kapajiajau:

uttzazuxx+f(x,t), —00 < X < 00, t>0.

TCHI'JIaMaHUHT

—00 < X < 00

{ u(x,0) = @(x)
U (x,0) = (x)’

OoluTaHFUY IapTiapra OYHCyHyBYM €UMMUHM TONUIT Macanacu. by macana Ko

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

MamMma-pysknms ymoy
I'(a)=[x*"e™dx (1.22)
0

UHTErpaj OujaH aHuKjiIaHagu Ba Oy WHTErpal ukKuvuu myp Oiaep
unmezpanu €0 atanaju.

by unrerpan a>0 npa sxunnamyBun, a<0 1ga 3ca y30KJIallyBud
oynmaau.

bynakna6 unTerpamiam Hatwxkacuaa (1) man

aj x* e ¥dx = x? e™* o j x%e*dx = j x%e~*dx,
0 0 0

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

pPeKyppeHT GOopMyIaHU XOCHUIT KHJIAMH3.

By dbopmynanu keTma-keT Kyad, Kyluaarura sra 0yiamMus:

I'(a+n)=(a+n-1)(a+n-2)..(a+1)al(a).
Arap Oynaa a =1 gecak Ba
r(1)= Te_xdx =1 (1.24)
0

OYJIUIIIUHYU YBTHOOpPra 0JICAK, Y X0J1a

C(n+1)=n! (1.25)
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kenub ynkagu. N =0 6ymranna (1.25) popmyna 0!=T'(1)=1 kypunumira sra

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

bera Ba ramma (QyHKUMSUIAQpHUHT Y3apo OOFJIaHULUIAPUHU YPHATHUII

makcamuaa X=ty (t=const>0) ammamrupum Oaxapub, KyHumgaruHu

TOIIaMU3:

rt(:l) = Ojo y* e Vdy. (1.26)
0

by epna a vm a+b Ounman Ba t Hm 1+t Owran ammamTupuo,

KYWHJIarMHA XOCUJT KAJIAMU3:

I'(a+b) = 1+

OXHpry TEHITIMKHUHT Xap MKKM TOMOHHMHHM 1 ra xymaiitupammus Ba t

oyiinua (0 1aH co raya MHTErpaIaiMus:

0 a-1 0 0
I'(a+b)| t—mdt =[y** e Vdy[t* e Vdt.
0 (l+t) 0 0

bynnan (1.22) Ba (1.26) ra acocan

a+h-1 -y F(a)d

F(a+b)B(a,b)= y e

O — 8

=I'(a)[y*"eYdy=T(a)l'(b),
0
Oy epna B(a,b)— bera dynkims ne6 HomIaHay.

Jlemak,
r(a)r(b)

B(a.b)= I(a+b)

(1.27)
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Arap (1.27) hopmynaga b=1-a necak, y xoyaa

Vs
sinbxz

B(1-b,b)=

Ba (1.28) ra acocan

T
sinar

r(@a)r(l-a)=
dbopmynara sra O6ynmamus. by dopmyna myroupuw gopmynacu nevimnanu.
Bynnan a=1/2 6ynranaa F(l/ 2) — 7 xenu6 umkamy.

IOxopuparunapaan Tamkapyu raMMa-(pyHKIUs y4yH yuioy

F(a)l“[a+%j _ (72T (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 €0 aTanyBud
TEHTJIaMaHu TeKmupamu3. by epna a, b, ¢ - uxTuépuii mapamerpnap, ynap
XaKMKUHA €KW KOMIUICKC COHJIap Oynmimn MyMKHH. bynapman a Ba b
napameTpiap TeHrjiaMaga CAMMETPUK UIITUPOK 3TaIH.

(1.28) tenrmama 0, 1, oo Maxcyc HyKTajapra sra. by TeHrJiamMaHWHT

X =0 maxcyc HyKTa arpoduaard CHMMUHH
y=2 AX (1.29)
n=0

JlapaKaJii KaTop KYPUHHUIIUAA W3nauMu3. byHnan

0

y'=3nAXT Em y'= Y (N+DA X,
n=1

n=0
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y =3 nn+DA.X = (n+D)(N+2)A,,X".

=0

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

XoJaa
i X(L-x)(n+1) (n+2)A X"+
n=0
+§:[c—(a+b+1)x] (N+1)A X"~ abA X" =0.
n=0 n=0
Homapnym A,...,A,,... y3rapMaciapHd TONMII y4yH aHUKMAcC

koddumentiap ycynunaan ¢oinananamus. byHra acocan X HUHT OUp XHII

JAapaxkajapd OJiMaard Kod(pQUIMEHTIapHHd HOJra TEHIUIAIl Kepak. X'

oJuaaru yMyMui Kod(ppuimeHTIapHu HOJbra TeHraao, yuoy
—(n-1)nA, +n(n+1)A,,—n(a+b+1)A +
+c (n+1)A,, —abA =0
TEHTJIMKHHA XOCHJI KrjiamMu3. byHaan

_ (a+n)(b+n)
(n+(c+n)

A]+1 Ah

peKyppeHT (popmynara sra Oyiaamus.

by epma Ay =1 Ba c¢#0,-1 -2, ...,—n,... 1e6 xucobnaiimus. (1.28)
TUIIEPreOMETPHK TeHIIAMaHIHT GUPUHYK XyCycuil eunmu y, Hu F (a,b,c;X)

opkanu Oenrmnad, A, kod3(pPUIMEHTIIApHUHT TONWITaH KUMMAaTIapuHU

(1.29) kaTopra kysmmu3. Y xoiia
oo b
y, =F(a,b,c;x)=1+ me”. (1.30)
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bynna
I'(a+n)

@) =a(a+1)..(a+n-1), (a),=1,n=123,..

@), =

(1.30) xatop eunepeeomempux kKamop, Oy KATOPHMHI HHFHHINACH

oynran F (a, b,c; X) byHKIMS 3ca eunepeeomempux yuKyus NeUIIau.

JlanamOep MpUHIUINTA ACOCaH,

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

Jemak, (1.30) kartop |X|<1 ma aGCcomrOT sKMHIALUIYBYH,

un+1

un

=lim =|x|.

N—o0

lim

N—o0

x|>1 na

y3okamyBun Oymaau. Mcbotcus acmatud yramusku, X =1 Oynranma, arap
c—a—b>0 oyaca, (1.30) kaTop aObCOIIOT AKWHIIANTYBYUH, arap C—a—b<0
Oyica, y3okimamyBum, X=-1 Oynranma sca, arap C—a—b>0 O6yica,
abcomoT sIKMHiamyB4u, arap —l<c—a—-b<0 O¥ynca, abGcomor OYmmait
SKWHJIAITyBYH, arap C—a—b <—1 6¥ca y3oxmamryBuu Oyiaau.

Arap (24) popmynana b =c 6yica,
(@), =V (a)(-a-D)-(-a-ns2)=(3f [ ]
TCHI'JIMKKA AaCOCaH

F(abe )L S0 T -x)”

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

® 1
F(1b,b,x)=1 n—_—
( x) +n§ X Ty
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KypuHuiira sra Oynaau, spHM a =1, b=C Oynran xoima TUIepreoMeTpuK
KaTop ceomempuKk npocpeccusiea aulaHaad, WYHUHT Y4YyH XaM y
TMIIEPreOMETPHUK KATop €0 aTajiraH.

(1.28) TeHrmamMaHWHT MKKWUHYM XycycHi, ymymaHn aitranna, (1.30) ra
YIBUKA  OOFMMK OynMaran eunmunam tonuml yuyH (1.28) tenrmamana

y =X’n anmamrupuinan O0axapamu3. Y xoiaa, (1.28) teHriama Kyiumaru

KYpPUHHIIIA €3WITAIN:

X(1-x)n "+[(c+2p)—(a+b+1+2p)x ] n'-

p(p+c—l)}720_

{ab+p(a+b+p)— »

by tenrinama (1.28) TeHriama THOHWra TETMIUIA TEHIJIaMa OYJIHINN
yayH p =0 (anbarra Oy X0J OM3HU KU3MKTUpMan) €ku o =1—C Oy

Kepak. ¥Y X0Ji1a,
X(1-X) "+ {(2 —c)-[(@a-c+D)+(b-c+1)+1] x} n'—
—(a—c+1)(b-c+1) =0
TeHriaamara sra Oymamu3. Illynmaii xkunmmb, p=1-C Oyaranma Yy=Xn
anMmamntupuin  (1.28) TeHrmamMaHu XyIau 11y KYPUHUINJArd TeHrjiamara
yTKazamu, gakar a,b,c mapam mMoc paBummga a—c+1, b—c+1, 2—c mapra

anmamrtupuin 3apyp. emak, o6epwiran  (1.28) teHriama Yy, ra 4M3UKIH

OoFuK OyaMarax
Y, =X"“F(a-c+l b-c+1 2-c;X)
eunmra sra 6ynanu. 1y 6unan Oupra, Yy, euum
2—-c=#0,-1,-2,...,—n,...
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OynarangarnHa mabHora sra Oymamu. Illynmai xkuau0, (1.28) TeHriiaMaHuHT

YMYMHUW €4MMUHU KyHHUIard KypUHUIIIA €311 MYMKHUH

y:ClF(a,b,c;x)+C2x1_cF(a—c+l, b—c+1, 2—c;x),

oy epaa C; Ba C, - uxtuépuii y3rapmaciap.
Arap runepreoMeTpuk (QyHKIMSATa CHMMETpPUK OYimuO kupran a Ba b
napameTpiapaan ourracu Manduit 6yTyH coH (— N) ra tenr 6yca, (1.30)

TUIIEPTCOMETPUK KaTop y3wiMO Kojlamd Ba Y N - odapadicanru Kynxaoaa
anaHaau.

Arapna a=-n, b=-n,, 6ynmza n, >0, n, >0 Oyryn connap Gyica, y
X0J1/1a TUIIEPreOMETPUK KaTop KyIXajara aillaHuO, YHHHI Japaxacu N, N,
COHJIAPHUHT KUYUTHUTA TEHT Oyau.

(1.30) xaropuu xaaad quddepeHnnaal HaTHKacu1a

iF(a,b,c;x)=a—bF(a+1,b+1,c+1;x)
dx C

dbopMyaHu XOCWIT KUJIAMU3.
(1.30) katopuu aBBan X*, X° éxu X°' ra kymaiTupuO, cyHrpa xamiad

nuddepeHnmraiacak, Kyiuaaru gopmyianap Keaubd YuKaju:

%[xaF (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 -1 ).

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

(a)n = F(a + n) / F(a) TEHTJIMKHU YBTHOOpTa 0710, yioy
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n_

| C(e)C(a+n)T(b+n)
F(a,b,c;x)= 1+nz_:l I'(a)l(b)C(c+n)n!

n

X =

B F(c) {F(a)r( )+ir(a+n) (b+n)

I'(c+n)n!

B F(c) wF(a+n)F(b+n)Xn
_F(a)l“(b)nzzc:) T(c+n)n!

KypuHUIIAA €310 OJaMu3.

(1.27) popmynara acocan
B(b+n,c—b)=T(b+n)(c—b)/T(c+n)
OyJraHauru cababiu, aBBajrd TCHIJIUK

I'(c) = I'(a+n)
I'(a)l'(b)I'(c—b)as n!

F(a,b.c;x)= x"B(b+n, c-b)

kbipuHMIIaa €3unanu €xu (1.30) Tenrmukka acocan

F(a,b,c;x)= L'(c) T(a+n)_,

r(a)r(b)(c— b)Z n!

By eppmaru unTerpan N HuUHr Oapya =uiMariapuaa S=HH-JAUTYBYU

X jt”*b H(1-t)" .

OBLTUIIN YUyH
b>0,c—-b>0 &u c>b>0 (1.31)

apTIAPHUHT OKaAPUIIUILIN 3apyPAUD.

ABBQJITH TEHIJIMKHU yIIOY
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F( ) © F(a—l—n)

I'(b)r(c— b)n = nil(a)

1
F(a,b,c;x)= jt”*b‘l (1—t)c " xdt =
0

_ F() t b c-b-1 oo(a)nxn
— )It (1-t) {Z (xt) }dt

I'(b)I'(c—b o Nn!

o . o —a
KypuHuiga &3m0 onamu3. MHTerpanm octumard  MUFUHIA (l—Xt)

(YHKUMSIHUHT YE€KCU3 KaTopra €inmimacuaal noopaT Oyaranu yuyH

F(a,b,c,x)= L(e) jtbl(l t) " (1-xt) " dt (1.32)

r(b)r'(c—b)q

dbopmynara sra Oynamus. by aca eunepeeomempux ynkyusnune unmezpa
ugooacuoup.

(1.31) maptnapau Ourra C—a—b>0 mapt OwiaH aJIMalITHPUII
MyMKHH. XakukataH xam, arap a<O0 6ymca, (—a)>0 Oymamu Ba Oy
TeHrcu3MMKHUHT  (1.31) TEHrCHM3IMKHM WKKMHYMCH OWiIaH  Kyuiuo,
c—a—b>0 TeHrcu3aIMKHM XOCHWJ Kwiamu3; arapga a>0 Oyica, Oy
teurcusznukaad, (1.31) TEHrCU3NMKIAPHUHT HWKKUHYMACHIAH KYWIHPOK

oynran ¢ —Db >a Tenrcuznmkka sra 6ynamus.
I'mnepreomerpuxk gyHkuusra oua 0ab3u popmyJiajaap

['unepreomeTpuk QyHKIUSHUHT X =1 naru KuiimMaTtuHu XxucoOnainuk. [y

makcanna, (1.32) ¢opmynagarn materpan b>0, ¢>0 Ba |X|<1 oynranma

TEKHC SIKUHJIANTyBYM Oyaranu cabadnu X — 1 ma numutra yramus:

IXimF(a,b,c;x)zr(b)r((cg ) leir}j[tb (1-t)” b_1(1—xt)_""}dt:

- I(c) _“IIT][ 7 (1-t)" b_l(l—xt)_"’thz

[(b)T(c—b) § *1
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[lyHait Kumuo,

limF(a,b,c;x)=F(a,b,c;l)= I(c)r(c—a-h)

X1 I'(c—a)l(c-b) (133)

Arap (1.31) dopmynanaru wmnTerpanga  t=(1-s)/(1-xs) &kn

s=(1—-t)/(1-xt) anmamrrupuur 6axxapcak, HHTErpajl KyiHaarn KyprHHIIa

€3UIaau:
1
[t (1t (1-xt) "dt=
0
—(1-x)"" P s (1) (1-xs) " ds =
0
_ F(b)rr(g; —b) (1- x)c_a_b F(c—a c—h,c;x).
JleMak,

c-a-b

F(a,bc;x)=(1-x) " F(c—a, c—b,c;x).

by Tenrnmuk rumnepreomeTpuk (YHKIUS YUYH a8mMomparchopmayusi
¢opmynacu nenunanau.

(1.31) unTerpanaa y3rapyBunnu t =1—S ¢opmyna OuaH anMamTapuo

1 1 —b
[ (=) (Loxt) dt = (L= x) ™ 5+ (1) (1—%3) ds
0 0 -

TEHIJIMKHHA XO0CHJ Kujiamu3. bynaas, (26) TeHrIMKHA 3bTHOOpra 0JICak,
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F(a,b,c;x)z(l—x)fb F(c—a,b,c;ij (1.34)

dopmyna xocun Oymamu. (1.34) TeHmmkmaH C=a OyaraHma aca
F (a, b,a; X) = (l— X)_b TEHTJINK KEeJINO YHKA/IH.

I'mnepreomerpuk  ¢yHkmus  kKukdMmatuan  —1<X<1 kecmanmaH

TalIKapuaa aHUKJIAIra Xu3MaT KITyBUH YOy

I'(c)l'(c—a-b)
I'(c—a)l(c—b)

F(a,b.c;x)= 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;1-x),c—a-beZ,
I'(a)l"(b)

F(a,b,c;x)=r ¢

(1-x)" F(a,c—b,a—b+1;ij+
1-x

Irr@-b) 1-x)"°F (c—a,b,b—a+1;i), a-bgZ (1.35)
C'(c—-a)l(a) 1-x

AHATUMUK 0a80OM dSmmupuid popmyraiapu xamaa Kynuaaru
r ( a-+ b)

F(a,b, a+b;1—x)=—m

F(a,b,Lx)Inx+

s I'(a+b) iF(a+k)F(b+k)><
I'*(a)re(b) (k1)*

k) T'(a+k) T'(b+k) |,
k)_ — X", (1.36)

|2 C(a+k) T(b+k)

r'(1+
1+

dopmyna xam Vpunmuaup [2]. by dopmymanapaunr OupuHuncu bosrvy

¢dopmynacu ned aranaam.
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II.LBOB. BUTTA CUHT'YJISIP KOO®O®UIINMEHTT A OT'A BYJITAH
TNNEPBOJIMK TUIIJATH JU®DEPEHIINAJ TEHTJIAMA YUYH
KYUWITAH MACAJIAHU AHAJIMTHK YCYJLJIA EYAII

11.1. Kfpunumu y3raprupuiran Komu macajacMHMHT KYAHJIMIIA.

Yoy

Y A
AB={(x,y):0<x<1, y=0},
={(x,y):0<x,<1/2, x+y=0}, A B »
0 1 X
BC={(x,y):1/2<x<l x—y=1} Q
TYFPU YM3MKJIap OWJIaH YerapaaaHra
Q) coxazna C
uxx—uyy—%uyza 0<p<1/2, (2.1)
TECHIJIaMaHUHT
u(x,0)=1z(x) 22
lim (= y)uy (3, y) = v(x) |

GONITAHFUY IIAPTIAPHH KAHOATIAHTHPYBYM U(X,y) euMMHHM TOTMII Tamab
ATWIITAH OYJICUH.

Q2 coxana (2.1) TenrnamanuHr Ko3GPUIMEHTIApU Oopacuia afz —8,,3,, >0
(a, =1 a,=0, a,, =—1) MyHocabaT ypuHmM GyAraHIMrH ydyH, 6y TeHIIaMaHH
Iy coXaJla TunepOoJIMK TUITA TETUIUIN JEHUIaIH.

AC Ba BC umsuknap (2.1) TeHIIIaMaHUHT XapaKTepUCTUKAIIApU JIEHUTIaIN.
AB 1¥¥pu un3uk 3ca (2.1) TeHrnaMa yuyyH CUHTYJISIPJIMK YA3UFU XUCOOIaHa M.

Opatna Komu macamacMHUHT KYWWIUIIMAA Kapajda€TraH COXaHUHT OWp
KUCMHIa KUIUPWIAETraH (PYHKITUSHUHT KMMMaTH Ba Iy KUCMJIa KUIUPWIAETTaH
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 OJiAMAAa Ba3H (PYHKIMSACH KaTHAITAHIWTH Xucobwra, OyHmall mMacana

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)
TEHIJIAMAaHUHT XapaKTepUCTHKAIAPUHU TONHUIIUMH3Ta TYFpu Kenaau, sibHU (1.6)
dbopmyrnaman QoiimaaaHaMu3:

ay,dy® — 2a,,dxdy + a,,dx* = 0.

by epma a; =1 a,=0, a,, =—1 Oysnrawnmru ydyH, TeHrjIama KyHuaarua

KYPUHHILHA OJaJu:

(dy —dx)dy + dx) =0 éxu (dx —dy)dx +dy)=0.
bynnan kypunaguku, X+ Y =C;, X—y =C, xapakrepucTukagap OuIacH mnaimo
oynaau. Moc xonna Oynapuu £ Ba 77 OpKaiu Oenrwiaimus, ibHu & = X+ Y Ba
n=X-—Y . Aiinan mrynap (2.1) TeHrI1aMaHUHT XapakTepUCTHKAApU ASUNITa IH.

Kanonuk xypunwuiira ytuim dhopmyrnanapuaan ¢oigaianrad Xomiaa,

KyluaarujaapHu Xxucobsiad
=L m =1 ¢x=0, 74 =0,
=1 n,=1 ¢,=0 7n,=0
X,y Oyinua oJMHTaH XyCyCui xocuianapau &,n Oyiinda OJIMHTaH Xocuiajiapra

aIMallTUPaAMU3

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

(2.1) Tenrnama Kyiuaara Kypunuiigara Junep-/lapOy Tenrinamacura kenamu [3]:
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B
Ton-¢

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

U (un —ugy) 0. (2.3)

KYpUHHUIIIA:

u(&m)=(m- 5)“ﬂjz [t@-t) 'Bdt+J"P z)[t@—t)f *dt,

Oy epna Z=§+(77—§)t, Z, ¥ €C? —y3nykcu3 GyHKupsiap. JcKd X Ba Y
KOOpAMHATaNap cucTteMacura KautuO, (2.1) TeHrIaMaHWHT YMyMHA CUYMMHHHU

XO0CHJI KNJIaMHN3:

u(x,y)=(-2y)" Zﬂjz z)t1-t) ﬂdt+ij ta-t)Ptdt,  (2.4)

Oy eprna Z =X+ Yy —2\t.
Kypumr kuitne smacku, \I—’(X) ¢uykuusaan (2.4) gan (2.2) HUHT OMpPUHYU

mapTtuaaH ¢oiganaHrad Xoiaa Tornca Oynaau, SbHU
u(x,0)= j[tl t)f tdt = 7(x). (2.5)

Oxwupru udomanaru narerpai, bera ynknusaunr [2] naTerpan kypuHUm neo
atananu. YHuHT ['amma pyHKuusuiap opkanu udoaucu Kynuaarnya:
- r(g) _I*(p)
td—t)fdt =B(B, 8 ) .
e ot =80.0= 15 5) " 1)

Oxwupru TeHrnukaan ¢onnananuo, (2.5) nan ‘P(X) G YHKITUSTHUHT

O ey

KYPUHUILIVHU €3aMU3:

)= @A)
¥(x) = (). (2.6)

Ouau (2.4) nan y Oyiinda Xocujia oJlaMu3
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1

282y 2ttt +

0

+(-2y)" Zﬂjz z)[x - 2t]t(1- t“dt+j\11 x—2t[t@—t)f "dt.

Ba (2.2) mapTiIapHUHT UKKUHYUCAAH (oiaamaHaMu3

1

im (- Y, (. )= ~(L- 282 2(0)] L~ O] Pt =

_ 1-2 r*(-p) _
= —(1— 2ﬂ)2 ﬂz(x)r(TQﬁ) = V(X).
by epnan
__opal(1-2p)
Z(x)=-2% Fz(l—ﬂ)v(x) (2.7)

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

S'/3I‘apTI/IpI/IJII‘aH Ko macanacuHUHT €eYUMUHHA XO0CHUJI KHWJIaMHN3:
h 1
u(x,y)=r[z(x+y-2ytft@—t)f *dt -
0
1
~ 7=y [v(x+y -2yt -t)[ P, (2.8)
0

Oy epna y; =

r2p)  _T-2p)
r¥(p) - p)

beBocuta Tekmmpumn WynM OWIaH WIIOHY XOCHJ KHJIMII MYMKHHKH,
z(t)e C[01]~C?(01) Ba v(t)e C?(0,1) cundmapnan Ba v(t) dyuxiusma t —0 Ba
t—>1 ga 1-24 nan ommaiinuran TapTHOAa MaxXCyCIMKKa WHTUJIUIIN MYMKUH
oynca, y xonaa u(X, y) dbynknus (2.8) bopmyrna OunaH aHUKJIAHATU Ba XaKUKaTaH
xam  coxazna (2.1) TeHrnama yuyyH KyHwiIral KypuHuIu y3raptupuwirad Komm
Macajgacu e4uMHu OYyiau.

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

qUKAMM3.
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(2.1) TenrnamMaHUHT

u(x,0)=x,
. 2.9
yIerJo(—y)Zﬂuy(x,y):3x—1 (29)

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 T(X) Ba V(X) byHKUMsIIapu YpHUTa MOC paBuiga X Ba 3X-—1
JapHU KYHUO, KepakJIiu MHTETpauIapHu Xxucoo6:1ab, (2.1), (2.9) macana eqyuMUHUHT

KYPUHHILIWHYA TOITAMM3.

)=y - 2900 e

~7,(- y)l‘zﬁf(sx+3y—6yt ~t@-t)fdt. (2.10)

(2.10) TeHTNIUKAArM UHTETPAJUIAPHUA XUCOOIaiMU3 Ba HATHXKAHU YHKAPAMMU3.

1

F R R [ Sy [

0

=3y, (x+y-1/3)-y) ™ j [t t) " dt -6y, (- y) ™ itl"” (L-t)"dt =

FRATB) (| ), FRATLLAIT(B)
r*()r(2p) r’(p) r+2p)
Q-4 ra-2p). ., 2
e apria p) Y I
r(L-2p)T(2-BIrA-5), -2 3x -1 )
Crap) a2 Y Sarry il

Oxwupru udona sca (2.1), (2.9) macanaHuHT e4MMUHU Oepaju.

uiy)= x5y F

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

U,=0. DHaum Yy Oyiinua OMpUHYM Ba HUKKMHYM TapTUOIM XOCHUJIATapHU

XUCcOoOIanMu3:

u, = (Bx-1)y) ¥

u,, =280Bx-1)\-y) .

bynapuu (2.1) Tenrinamara Kysamus,

Uy, — Uy, —%uy =0-2803x-1)-y) "% —%(3x—1)(— y)? =o0.

Bynapgan xynoca 1mIykd, TONWITaH €4UM O€EpWIraH TEHIJIaMaHU

KaHOATJIaHTHUPpAaaH.

2) y=0 ma u(x,0)=x; lim (- y)zﬂuy:BX—l 0ymub, Oy sca Oepmiaran

y—-0
OOILTaHFIY MAapTIApHU KaHOATJIaHTHUPAIN.
HeMaK, ym6y q)HKpHapI[aH XYyJIoCa UYHKapHUII MYMKUHKH,

3x-1

1-2

(— y)l_zﬁ byukmus (2.1), (2.9) macanaHUHT €4UMHU dKaH.

u(x,y)=x-

I1.3. Macaja eunmunn DXMaa KaidTa viiam

Connn  xucobmanutapan Oaxkapum anroputmu Pascal ABC  macrypuai

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

Tomwiran eunmu  U(X,Y)= X — 13X ;; (- y)l_zﬁ ¢ynxumsanar  Pascal ABC

JAcTypJiall TUJIUAard AacTypu KyHujaru KypuHumaa 0ymanu:

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 KUMMAaTIapH, SbHUA (X, y)
HyKTanap () COXaHMHI HMuYMAa >KOWIAalrad. BbyHUHr yuyH (X, y) HyKTaJIap

O<x<l1l, -1/2<y<0, X—y<1l Ba X+y>0  TCHrCHU3IUKIAPHU

KaHOATJIAHTUPUILN Kepak, SbHM TaHjaa® onMHraH HykKra () coxara TEeTrWuuld
OYIUIIN Kepax.
JlacTypHu HIlra TyUIyprahjaH CYHr Ou3ia KyHuJaru Hratwkaiap nanjo
oymaau:
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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XVJOCA

Xo3upru KyHJla CeKyHIWTa MIIIHapaIad MaTeMaTHK aMajulapHu Oa)kapa
onaguran DXMIApHUHT SPATUIUIIM Ba KEHr HUIUIad YuKapuimra TaaOukK
KWIMHUIIM ~MaTEMaTUK MacajlaJlapHUHT CUMMJIAPUHU  eTapiiiya aHUKJIUK]A
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 SXIU YPraHWITaH 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.

AHAIUTHUK yCyJiJia KWIMHTaH XUCOO KUTOOJIapra MOC MacaJlaHUHT €UMMUHU
udonanoBuu gactypiap Ilackan gacTypniamn TUIMAA KETTUPUIIIN.

Xynoca ypHUAA IIYHU aWTUIIUM KEPakKd, MEH ymlOy OMTHPYB MajakaBHii
UIIKMJa TEHrjJaMajap TUIUIapu, XYCYCHM XOCWJIalud TUNEepOOIUK THUIAArH
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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