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KHUPHUILI

Kagpnap Taiépnam MWUIMK AacTypuja OJMM TabJIUMHHUHI aCOCHUH
MakKcaau 0030p UKTUCOAMETH MIapOUTHUa paKkobaTOapaoll, IOKOPU Mallakaiu
MyTraxaccucnap Ttaié€pnamnan ubopar. Iy makcaguu amanra omupuuiga
OVnmaxak mMyraxaccuc OWJIMM Ba KYHUKMaJapUHUHT MYCTaxKaMJIMTH, yjap
srajularad OMJIMMHUHT aTtpodrya ypraHWIraHu KaTTa axaMuaT KacO 3Taau.
Pecny6nukamu3s IIpesnnentu HNcaom AOnyraHueBud Kapumos
AUTraHIapuaeK  «...MaMJaKaTUMHU3HUHT OOM WIMHH - TEeXHUKaBUU
CaJIOXUATHUIAH KeHr QoilmanaHraH XoJjja, IOKCaK TEeXHoJoTus Ba daH
IOTYKJIapHuTa acoCiaHTaH MIad YUKapuil coxajlapu - aBTOMOOMJIICO3IHK,
CaMONETCO3JIUK, MHUKPOOHMOJOTHUs, DJJIEKTPOTEXHHUKA Ba  DIIEKTPOHHUKA
CaHoaTJapUHHU TEJICKOMMYHHMKAIMs Ba 3aMOHABUM axOoOpOT TEXHOJOTHS
BOCUTAJIaApUHU TE€3 Ccypbariapja PUBOXKIAHTUPUII» YUyH cabOK oJaérraH
Xap Oup maxc y3u ypranraH TabJIMM Ma3MyHUHH YYKyp aHTJallk, Kaepnaa
Ba KaHJal TaTOMK KWJIMIIHM OWIMIIM, Xa€Tna 3ca y3U aMaluérra TaTOMK
KHUJIa OJIMILIH Kepak.

Hapxakukar, OapkamMojl HWHCOH IIaXCHUHT MIaKJUIaHWUIKA OeBOCUTA
y3J1yKCU3  TabJUM KapaéHujaa amaira omaau. JlaBmatr  TabiuM
cCTaHmapTiapuga Oymakak MyTaxacCuC Jdrauiamu Ky3na TYTUITaH
OunuMIapHU 4YyKyp Ba arpodumya 0a€H KUIMHUIIK XaMJa YpraTHJIUIINTa
ajoxujaa axaMusaT Oepum “Muimii nmactyp’aa ky3aa TyTHITAH acoOCHH
MaKCaJHU aMmalira omupuin Oyiuda karta HaTtwxka Oepanu. [llynmai skaH,
xap xkabxamga wmyBaddakugaTra HIPUIIUINI, KYMJIaJaH HKOPU Majakalu
KaJpiap Taiépiamjga MWUIMA JacTYpHH YpPHHM Ba axamusiTu Oexkuécuup.
V36ekucron Pecniy6mukacu Ipesunentu M. A.Kapumo Onuii MaskiivcHUHT
XIV ceccusAcupa cysiarad HYTKWJAA KaapJiap Tau€plallHUHT axXaMUSTHUTa
n30x Oepud myHnmat nperan »au: «bu3 onngumwusra kangait Basuda
KYWUMaWiInK, KaHJald MyaMMOHH €YML 3apypUSTH TYFUJIMACHH, Tall OXHUD
okuOar, Oupubup kampiapra Oopub KangamaBepanu. MyOosaracus3 auTuII

MYMKUHKH, OM3HUHT KellaKaruMHu3, MaMJIaKaTUMH3 Kalla)karu, YpHUMH3Ta
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KUM Kenumura €xu OoImKayapok KuiIuO aWTranjga, KaHAal Kaapiap

Tai€pramumMu3ra OOFuK... ».

Huddepenuan TeHriamansap Hazapuscura oujJ AacTiaOKu macaiajiap
XVI-XVII acpnapna JK.HemepHunr morapudmuk KaaBadHH TY3HII
xkapaéuuga yupauau. [.lanmuneidr »5ca KApIIMIMKCU3 MYXHUTIA OFHUDP
KUCMJIADHUHT TYNIYIIMHU ypraHumuga OyHIaW macajiajgap TaXJHJIUTa acoc
conraH [6],[7].

N.Hproton Ba [I.JleiiOHUIHUHT wunuiapu Ounan auddepeHnunal
TEHrJaMajap Ha3apusCH PUBOXMHUHT WIK JaBpu Oouutanau Ae0 aWTuin
MYMKHH.

bab3u reomerpuk MacananapHuHr nuddepeHmnuan Ba UHTErpans Xxucoo
ycyJuiapu €paMmujia ypraHwivimu oaauil auddepeHnunan TeHrjiaMalapHUHT
cuH(duapra OyaUHUIINTA OJIUO KEJIaaHu.

XVII acpHunr OupuHuu spmuaa guddepeHuunan TeHrJiamiaap
dbakatrmHa MexaHWKama odmac, Oanku auddepeHnman reoMeTpus Ba
BAapUBIMOH XHUCOOJa XaM KEHTr KyJjlaHuia Oouutannu. by mgaBp oxupwura
keaub wMarematuk (Qu3MKa Macanajapu, aBBaJO TOPHUHT TeOpaHUIIN
XaKuJgaru macaja XyCyCHMH XOcCuJialdu TeHrjiaManap KYPUHUIIUHHU OJIH.
Maskyp acpaa nuddepennuan TeHrjJamManap Hazapusicu auddepeHmuan
TCHTJaMaJapHUHT TYpPJIHW TUIUIApU  XaKUJard TabIuMOT cudarumga
puBoxutaHTupmwian. llyHUHTIEK, acocuii 3IBTHOOpP HWHTErpaUIallHUHT
XyCYCUH ycCyJulapura, €4uMHHM onaui QyHkuwmsutap Owinad mdomanamra Ba
KBaJparypajapra oiaubd Kenxumra Kapatuiarad 0yiaub, edumM MaBXKy[, JICKUH
yHA  KBaJparypara ogub kenuO Oyiamarad TakKaupaa TaKpuOuu
WHTEeTpajalmra xapakat KuJanHap /4.

Onnuii nuddepeHnuan TeHriIaMajJapHUAT KEHUHTH PUBOXKIAHUIIN1A

XVIII acpuunr upuxk marematukiapu JI.Jinep, A.K.Kaepo, XK.lamambep,
C.Ilyaccon, Ba XK.JI.JlarpaHx KaTTa Xucca Kyumjauuap.

Xycycuit xocunanu aud@epeHnnan TeHriiaMmanap Ha3apusicu Jgactiad

TOPHUHT TEOpaHUIIM XaKHJAard MacajaHU €YHUIIJaH pUBOXKJIaHA OOIIIaau.
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b.Teitmop (1715 #iun) ymlOy MacajlaHUHT €YMMHUHU MaTeMaTHK XHUXaTIaH

acociaau, OyHaa y KyWHJaru KYpHHUIIIard TeHriiaMara Keanu [6]:

0%y _ 20%
ot? ox?’

basw3u verapasuii maprtnap acocuna b. Teumop macananu y3rapmac

K03GPUUNEHTIN UKKUHYU TAPTUOIHN OAAUN YM3UKJIN TEHIIaManapra
KEeJITHUPJM Ba UKKUTA y4U OMPUKTUPUIITAH TOP YUYH Xap KaHTaal BakT
MOMEHTHJA Y CHHYCOHAa MIaKJIUAa dKaHJIUTUHH Tonau. TeOpaHyBUH TOp

TEHTJIaMaCHUHU
&y 2y
a2 o
maknuaa Janambep ndogananany Ba yHUHT €YUMUHU UKKUTA UXTHEPUI
GyHKIMSA HUFUHAMCH aKauaa, sbHU f X+t +¢@ X—t kxypuHHIIIA TONIH
[7].

Top TeOpaHuiu TYaa aHUKJIAHUIIM YU4YH YerapaBuil maptiap Ouian
Oupra OOUUTAHFUY IIApTiap OCPUTHUIIU KEPAKIUTUHU OUp UUITaH CYHT
KypcaTau.

Okopu Taptubnam xycycuil XocuiaalW TEHTJIamManap TUIPOJNHAMUKA
macananapuga (Oiep, HamamGep, 1752 iiun), memOpaHa TeOpaHUILIApU
xakugaru macana (Oinep, 1753 iiun), norennuaniap Haszapuscuaa (Jlammnac,
1789 iiui) Ba X.K.J1apaa mnaimgo Oyiau.

P.Jlunmun, K.Ileano, Il.[Tukap, C.B.KoBanesckas, X.[apOy,
K.JImysunnb, I[I.J.UeObimen, K.A.Jko6u, M.B.Octporpaackuii Ba
Oomikanap JUKKEpEeHIMajd TeHrJaMajap Ha3apusSCHUHUHI  HaBOaTaaru
MacajaJapyuHM Xajl KWITaH X0JJla YHUHT PUBOXKUTA KaTTa XUcca Kyl auaap.

Hupdepenunan  TeHrnamajgap  HazapusicuHUHr XX  acpharu
puBoxnanumuaa pyc onumiapuaad A.H.TuxonoB, B.B.Crenanos,
M.M.HaxymeB, ®.Tpuxkomu, A.B.bunanze, H.M.['rontep, B.U.CmuphHos,

M.A.JlaBpentseB, H.U.MycxenumBunu, W.H.Bekya, ¥30ekucToHInuk



onumiapaan M.C.CanoxuaaunoB, T.K.)KypaeB Ba ymap sipatran makTad
BAKUJIJIAPUHUHT XUCCACU KATTa OYIIH.

XucoOnam MaTeMaTHKAacH, aMmajluil MacalajapHU equlra Oyiarax
oxTuéX (032 Ba XaXMJIApHU Yidami, KeMa XapaKaTUHU OOIIKAapHII,
IOJIIy37ap XapakaTMHU Ky3aTuml Ba OomKkamap) Tydainu ByxKyara
KEJITaHJIUTH YYYH XaM y COHJIM MaTeMaThka Oynub, YyHMHT MaKcaau macana
€YMMHUHM COH IIaKJIuJa TONUIIaH ubopar.

[lynnaét TUNMK MaTeMaTUK Macajajapra ayd KeJIWHAaIWKH, YJIapHH
KJIACCUK MEeTOoJAJap OWlaH €YUl MYMKHH 3Mac €KH e4ulll MYMKUH OyiraH
TaKAUpJa XaM €uYuM IIyHJIal Mypakkad KypuHumjga OYIaauKd, YHIaH
camapaina ¢olgalaHUIIHUHT WI0XKU OYnmaiau. ByHnalh Tunmuk MaTteMaTuk
Macajanapra airedpaga TapTuOM XKyJa KaTTa OYJraH 4YU3HUKJIU ajreOpauk
TEHrJaMajap CUCTEMAaCHUHHM €YU, MaTpPULAJAPHUHI TECKAPUCUHHU TOMHIII,
MAaTPpUUAJAPHUHT XOC COHJAPUHM TONHII, aJredOpamk Ba TPaHUECHICHT
TeHTJIamManap xamjaa OyHjail TeHrjiaMmajaap CUCTEMAaCHHU €UYHIl Macajaiapu,
MaTeMaTuK aHajlu3/la COHJIM UWHTerpamiam Ba auddepeHIuaniai,
GYHKIUSIHY SKUHIAMITAPUIN Macajajlapy, IIyHUHTJEK, OJJAUN Ba XYCyCHM
xocunanu auddepeHunan TeHrjiaMalapHU €4HIl Macalajiapu Ba Oomikaiap
KUpaau.

MareMaTukaaa ypraHwiaaiural oOBEKTJIAap COHUHUHT Kymauumu Oy
dbaHHUHT aManuii TaTOUK coxajlapuHu KeHratupanu. Macanan, K.['aycc,
XK.®ypre, O.Komu, M.B.OcTporpaackuii kabu onummiap BapHalMOH XUCOO
YCYJIUHU spaTrauiiap, MEXaHHUKa, (U3UKAaHUHT HKCTpEMyMra JOHup
MacaJlaJapuHM Xxocuia €paamMuaa eqauiiap.

EBponanuk onumnap Jl.Oinep, K.A.Jlarpanxk, [I'.B.JleliOuu,
I' Kpamep, K.Ako6u, XK.I'.Crokc, Ix. Oprera, b.bonsnano, K.Beipmrpace
Ba Oomkanap TypJu ucOoTiam ycyuapunaan Qoigamanub, nuddepeHuman
Ba MHTETpaJ XMCOO KypCUHU PUBOXKIAHTUPAUIIAD.

by ycynnapHUHT KEHWMHTHM PHUBOXHAA €BpPOMAJIMK  OJIUMIIAp

b.Il.lemunosuu, b.C.Kponb6epr, A.A.Camapckuii, H.C.baxpanos, I.U.



Mapuyk, H.C. bepe3un, ¥y36exucrtonnuk onumiapaan B.K. KoOyinos,

M.Ucpouno, A.AGIyKoAUPOB Ba OOMIKATapHUHT XHUCCACH KaTTa OYJIau.

MaB3yHHHTI 10J13ap0Juru:

daH Ba TeXHUKAHUHT (PAaoJ PUBOKIAHUIIK, aTOM saApocuman (oimanaHuil,
y4yBYM  amnmapariiapHu  JioMuxajam, KOCMHUK  y4uIl  JUHAMHUKACH,
OomKkapuiaguraH TEPMOSJIPO CUHTE3M MyaMMOCH MyHocabatu OwuiaH
niaazmMa (Qu3MKacu MacajlajapuHU TEKIIHUPUIIl XamjJa Ee4YUIIHU TaKo030
KuaMmokaa. bynnait macamamap §3 HaBOaTuaa MaTeMaTUKIap OJaura
SHTUJAH-SHTW XHUCOOJall METOJJIapUHU  ApaTuil  BazudacuHu KYSOu.
Nxxunuu ToMoOHIaH, paH Ba TEXHHKA IOTYKJIApU MaTeMaTHKJIap UXTHUEpUTa
Ky4Id XucoOjam BoOcUTalapuHu Oepmokaa. bByHMHr HaTHxacujga »5ca
MaBXyJl yCyJUIapHU SIHTM MalllWMHalapja KyJjulalm ydyH KalTagaH kypuO
YUKHAII 3XTUEKHU TYFUIMOK/IA.

[y wmakcamma rokopujarwiapra acocianu® kentupwiran bMWY, sbHu
['unep6onuk TUMAark Oup TEHIIamMa y4yyH KyWHIIraH 4erapaBuil MacajlaHd 4YeKIIu

artupmaiap ycyiu €paaMua eqmii qoa3ap0o aed xucodmanmus.



1. BOB. XYCYCUH XOCUJIAJIU JTU®DEPEHIIUAJ TEHT JIAMA -
JIAPHUHI' KIACCU®PUKALIUACH

I.1. Tenriaamanap kiaaccupuKaAnusiCH.

Nkky opkiu  y3rapyBuUMiId WKKUHYM TapTUOIM XYCYCHH XOCHJIATH
mubdepenman TeHrnama €0, HOMabiayM (YHKIMS Ba YHUHT HMKKUHYU
TapTUOraya Xxycycuid xocwjajapu (MKKUHYM TapTUOIM Xocwujiaiap/ian Oupu
UIITUPOK OSTUIIM IIAPT) opacujard OoriaHUIIHK UGOAATOBYM MyHocabartra

alTWIAIA Ba YHU YMYMHUH XOJ1a

ey gy U au o%u d%u o
b "ox oy ox® oxoy ' oy?

KypuHMILIA E3uaau, Oy epra F - ¥3 apryMeHTinapuHuHr Oepuiirad (yHKIMSICH.

2 2 2
allal; 2a128u+a228u+F1 quaua_u =0 (1.1)
OX OXoy oy° oX oy

KYPUHUILJATH TEHIJaMa KOpU mapmuoau Xocuiaiapea HUcOamaw yu3uxiu
menenama nevdunanu. byHpa @y, @y, 39y KO3 PUIMEHTIAp X,y  HUHT
byaknusamapun  O0ynmmuO, Kammga Ourracu  HonjmaH — Gapkiau.  Arap Oy

KO3(PUIMEHTIAp X,y [aH TalWKapy sHa U, U, Ba U, JAPHUHT XaM (QyHKIHUSCH

oyica, (1.1) keazu uusuxiu menziama nevivnaam.
Arap TeHIIamMaaa FOKOPH TapTHOJM XOCHJajap WINTHPOK dTMaraH XaJjiap

XaM 4M3HMKM Oyiica, sibhu (1.1) ymoy

2 2 2
OX OXoy oy OX oy

kypunuimga — O6ynca, (1.1)  um3ukiam  TeHrnama — nedunagu.  byHna

819, Qp,89),83,853 A33 Ba f ;map X, Y HuHr QyHKUMANapH XUCOOIaHaIM; arapia

TEHTJIAMaHUHT KO3 dULIMEeHTIapu X, Y Ta OObIWK OYyIMaca, TEHrjama y3eapmac



koappuyuenmau nevivnann. Tenrmamama f X,y =0 Oynca, TeHrinama oup

HCUHCAU TSUNIIAIN.

Arap (1.2) xypuHMIara TeHriamana yirapyBuwiapHu ¢&=@(X,Yy) Ba
n=w(X,y) TEHINIMKIapra acocaH aJMamTHpCaK, OJUHTH TEHIJamara

IK6UBATIEHIN AH2U MeH2Nama XOCu OYIaiu.

lyHu scnatu® yTaMU3KH, TEHIJIaMaJa FOKOpUJa aWTWITaH alIMallTUPHUIIT
Oaxapwiranja WKKUHYM TapTUONM XOCHUJanap HWIITHPOK ASTMaraH XajjapJaH
UKKUHYM TapTHOIU XOocwianap nanao 6ynmManau; arap Oy xaanap 4u3uKiu Oyca,

YU3HUK/IWIINTH4Ya KOJIaJqu, AbHH aJIMallTHPUIIT 6a>1<apm1raq,

ou ou ou ou
OX oy OX oy

udomaa siHa

o ou ou)l - ou - ou - _
F| &nU,—,— |=a13— +axs—+asu+ f
o0& on o0& on

KypUHUIITa Kenanu, Oy epraa dyg,dys, ags, f - & Ba 1 Y3rapyBUMIIAPHUHT
dbynakiusanapu. Iy cababnu kenrycuaa Oy XammapHuHT Eimnrad udomgacuHu
oJIMacJaH UX4yaM INaK/JIariCUHU uiuiatamus, sbHu (1.1) KypuHUIIIary TeHriama
OWIaH yFyJJIaHAMU3.

OHIM KyWuaaru CaBOJIHM KYHWID MYMKHUH: Yy3rapyBuwiap KaHJau
aNIMalNTUPWITAaHAa, OKBHBAJIEHT TEHIVIaMa OJJMHTM TEHIJIaMara HucOaTaH
COAAAPOK KYypUHUIITA Kenaau?

by caBonra xaBoO TONMWIN Y4yH IOKOpPHAArd MyJoxasajapHd HHoOaTra

om0, (1.1) Tenrmamanma y3rapyBUWIapHU anMamTupamu3. byHma U X,V

GYHKIMSHUHT XOCUJIANIAPU SIHTH Y3rapyBUMiIap OpKaiu



ou auacf ou on a_u auacf ou on

X 0FoX onox oy oFdy onoy

2 2 2 2 2
o 2 (agj L, 0% aon (877]+8u8§+8u8

P o0& OX OX an ox) ofox® onox?’
U @%a_g (agan aganj+a_ua_na_n u o audy
xoy 0% ox oy agan X oy oy ox) onf ox oy 0F oxoy  om oxdy|

o [55] ot o oy | [anjz sk aud’y
oy* o\ oy

ogon oy oy 877 o) 0& oy a77 ay*
TEHIJIMKIap OwiiaH aHuK1aHuO, (1.1) TeHrTama
Y 2 A2
oéon o on

KypuHUIITa Kenaau. bynna

2
ai = 311(2—6:) + 28y, ai 8§ azz(gij )

-, 500 o B0, 00%). 2200

oxoy oxoy) Poyoy' (14

2 2
- 0 on o 0

(1.3) renrnama (1.1) Tenrnamara HEucOaTaH cola KYpPHHUIIIIA OVIIMIINA YIyH

y3rapyBUMWJIapHM UIyHJAd aJdMallTHpUII Kepakkd, OyHaa aii, a12 Ba a2

ko3 unreHTIapaan oupu éku MKkutacu (JIGKHMH ydallach dMac) HOJra aiIaHCHH.
by macananu eunin yqyH KyHuaard MKKUTa JEMMaHUA KYpUO YUKaMU3.

1-memma. Arap zZ =@(X,Y) byHKIHSA ymioy
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2 2
aﬂ(g—zj +2a12§%+a22£%j 0 (L.5)
X X

menenamanune xycycui esumaapuoan oupu oynca, ¢(X,y)=C ugpooa

gy dy g 2a,,0xdy +a,, dx 220 (1.6)
KypuHuuioa2u o0outl oughghepernyuan meHeiamanune YyMymutl unmespaiu 0yaiaou.

2-nemma.  Aeap  @o(X,¥Y)=C ugooa (1.6) o00outi Ougppepenyuan
meHenamanune  ymymuti - ummeepaiu  o6ynca, z=@(X,y) ¢@yuxyusa (1.5)

MeH2IAMAHURE XYCYCUll edumu 0)1aou.

BupuHun JeMMaHMHT UcOoTH. JleMMaHuHT maptura acocan Z=@(X,Y)

(GyHKUMS OepUIraH COXaHUHT UXTUEPUN HYKTacuaa

3y (,)° + 280,0,Py + 8y ((Py)2 =0 (1.7)

TCHIJIMK YPUHIM. YMyMUWINKHA derapanamaid ¢, #0 ne0 xucobmad, oxupru

TCHIJIMKHH ¢, Ta OyIicak,

2
Py Py

¢(X,¥)=C wudona (1.6) HUHr yMyMUH HHTErpasii OVJIWIIM y4yH YHAAH

TEHTJIMKKA 3Ta OyiamMus.

omkop makiaga tomwirad Y= f(X,C) ¢yukmus (1.6) HM KaHOATIAHTHPHILIN

kepak. by dynkuusaunT X0ocunacu, ¢(X,Yy)=C ra acocas,

ﬂ__%(()(, y) (19)

dx oy (x,y)

TEHIJIMK OWjaH aHuKIaHaau. byHu s0Tubopra oncak, (1.8) TeHrnuknan

dy )’ d
all(d—ij ~2a,, (d—i] tay, =0, (1.10)
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sbHU (1.6) TEHTTMKHUHT TYFPWIMTH KenuO 4ukaau. by Owran 1-iemMma mcOOT
oynau.

OHIu MKKUHYM JieMMand ucbor kuiamm3. @(X,Yy)=C (1.6) TeHriiamaHuHT
yMyMu# uHTerpanu OyncuH. Y xomaa, ¢(X,Yy)=C HHHI aHUKIAHWII COXACHIaH
ONMHTaH Xap KaHmait (X,Y) mykraga (1.10) TeHrimuk Oaskapuiiaau.

bynu »sotubopra oncak, (1.9) ra acocan, 6y nykrama (1.8) TeHrmuk Xxam
Oaxapunanu. bynnan sca (1.7) TeHrnmukHUHr Ypunmunurd kenu6 uukaau. Ly
OwaH 2-neMMa Xxam ucOoT OYau.

(1.6) Ttenrmama (1.1) TeHTJIaMaHUHT XapaKmepucmuk meHziamacu, Oy
TEHIJIaMaHUHT WHTerpauiapu 3ca (1.1) TeHrnmamMaHUHT Xapakmepucmukxaiapu

nevimnanan. (1.6) Tenrnama OunaH anukiaanyBun dx,dy Bekrop iyHamwmmum (1.1)

TEHIJIAMAHUHT XapaKTEPUCTUK UYHATUIIN TEUWITIaaN.

Jlemak, 1- Ba 2-memmanapra acocaH, ¢@(X,y)=C (1.6) TeHrnamaHuHT

UHTerpaiapuaan oupu Oynranma, &=@(X,y) ned onuuca, (1.3) TeHrnamamaru

o%u

8—4‘2 onaumarn kKodhduiumeHnT Honra ainmaHap 9kaH, gpHM a11 =0 Oymaawm;

myHuHraek, #x y)=C (1.6) TeHrIaMaHMHT WKKUHYM HWHTErpaan Oyica,

2

n=w(X,y) ned omuHca, onauaard kod(hdUIMEHT XaM HoJra aiaHaJH,

8772
sbHH a2 =0 Oymanu.
XapaKTepuCTUK TEHIJIaMa KyWHJIarn WKKUTAa OWPUHYN TapTHOIU OIUi

auddepeHnran TeHriiaManapra axpanaim:

[.2 2
dy 3y, ++ap — 13 dy _ 315 — /315 — 3333 (1.11)

dx a1 dx a1

by TteHrmamanapnaru pamukan octuaard uQomaHWHT wWImopacura kKapao, (1.1)

TCHI'JIaMa THUILIApra aXpaTujiaiau.

11



Arap M myKTaza af, —ay,8y, >0 6yica, (1.1) Temrmama M HyKTana
2unepooauK mundacu TEHriaMa JIeiuiaau.

Arap M wuyKkTama aj, —a;8y <0 6yaca, (1.1) Tenrnama M HykTaja
INAUNMUK MUNOA2U TEHIIaMa TEUNIIa .

Arap M HykTraza a122 — 8185, =0 Oynca, (1.1) tenrnmama M HykTana
napaooauk mundazu TEHriiama Jaevuinaam.

Taopudpaan doiigananud KypcaTuil KUHHUH SMACKH,

o U _au_, du_d%u_
oo ol oy Ty

2 " o o 0 (1.12)

tenrnamanap, macasian, O 0,0 HykTaza MOC paBWIIA AJUIAINTHK, MapaOOJIuK Ba

FI/IHep6OJII/IK TUIIT'a TCTrUIIJIN TeHFJIaMaJIapI[I/Ip.
Tenrnama Typnu HyKTamapAa Typid TUINTAa TETHIUIM OYIWIIN MYMKHH,
MacajiaH,
2 2
ou ou
Yy —+t——== 0 (1.13)
ox= oy

teurmama M; 11, M, 1,0 , M; 1, -1 Hykrazapma Moc paBulllja SJUIMITHK,

napaOoJIMK Ba TUNIEPOOJIUK THNTA TETUIILTHIHUD.

Arap TeHrizama Oupop (TEHrIaMaHUHT KO3(PQUIIMEHTIapu Ba 03011 XaJau
anukianrad) D coxanuHr xap Oup HyKTacuaa Oup XWJjl THMra TErHILIu Oyica, y
xonma yaum D coxama my Tumpard TeHrjama aedwnagud. Macanan, (1.12)
TEHTJIaMajlap TEKUCIMKHUHT MXTUEPUN HyKTacujga OUp XWJl THUNTA TETUIUIA
Oynrand y4yH yiap OyTyH TEKHCIIHK]a MOC PaBHINJIa SJUTMITHK, MapaboIuK Ba
runepOoIrK TUIIaru TeHrjiama xucobsanaau. (1.13) TeHrnama sca 0OKOpHU SpUM
TEKUCITUKIA DJUTANITHK, KYHH SIPUM TEKUCITHK/A dca TUMIePOOINK TeHTIama Oyaam.

Arap (1.1) Tenrnama Oupop D coxanma »maunTuk THUOra TeruuuiM 0ynuo,

uxTuépuii 4, A, conmap yuyH myHaaii mycoar Ky, k; commap tommicaku, D

COXaHUHI Oapya HyKTantapuia
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ko A+ Syl +2apki +ank; <k A+
TeHrcu3nuk Yypunnu Oynca, (1.1) tenrmama D coxama mexuc naunmuxk
menznama neuniaau.
Macanan, (1.12) pgarm OWpuHYM TCHIVIaMa UXTUEPUM coxala TEKUC
aumunTrK, (1.13) TeHrmama 3ca IOKOpH SAPUM TEKHUCIUKA TEKUC JUTMIITHK dMac.
Arap tedrnama D CcoOXaHMHI Typiau KUCMHAA TypJiMya TUILIApra TEruILIHA

Oyica, yHM Iy coxaja apajaml TUIJIard TeHrjama jaekmianu. MacanaH, (1.13)
teHrnama Dy ={(X,y): X2 +y? <1}  coxaHMHr D,=Dyn(y>0) xucmuna
smnntuk, D, =Dy N (y <0) kuemuna runepbonuk, D= (y=0) xucmuna sca
napaboJIMK THUNra TerumM Oynranu yuyH, y Dy coxama apamam Tumnjparu

TEHIrJIaMa XUCcoOIaHa Iu.

(1.4) ra acocan

2
P 0E on  OE an
a122 —dyp-dy = (3122 - a11“3‘2.2)(————— :

bynnan xypunaauku (1.1) Ba (1.3) Tenrnamanap Oup Xl TUNTa TETUIIUTH OY NN,
STbHU Y3rapyBUMJIApHH aJIMAIITUPHIIIA TEHTJIaMa TUITH Y3rapMaciiuri Y4yH

acon_ogon |7 Oy
Koy X vy

OynumM Kepak 3KaH. by TeHrcusmuk sca ¢ X,Y , ¥ X,Y QYHKUUSIAPHUHT

#0

YU3UKJIA OOBJIMK OYIMACIUTUHU KYpcaTaau.

Jlemak, Vy3rapyBUWJApHM YU3UKJIW OObnuK Oynmaran &=¢ XY ,
n=y X,y ¢opmynamap ¢&pramuaa aaMalITHUpPraHga TEHIJIAMAaHUHT THUIH
y3rapmanau.

byHnan Tamikapu, rokopuaarwiapaaH keiau6 uwmkaaukd, (1.1) Tenriama
OMpop HyKTa/a UIMNTUK OYiica, Oy HyKTa/la XakuKUi XapaKTepUCTUK WYHaIuIIra
sra smac, runepOomuk (mapabonmk) Oyica sca, MKKHUTa (OMTTA) XapaKTEPHCTHK

nyHanuira sra 6ynap skaH.
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2-§ MaTteMaTHK (pU3MKA TEHIJIAMAJAPUHUHT THILIAPHU
Kynruna ¢pusnka Ba TeXHUKA MacajlalapyuHu €4UIl XyCyCUi
xocwianu guddepeHnman TeHramanapra oau0 kenaaud. byHna 2-TapTubiu
xycycuit xocunamm qudpepeHnman TeHrIaManap HT KT yapanam.

U=UY WKKM ¥3rapyBumnu (YHKOHS Y4yH KyHHZard MHCOIUIAPHH

KEITUPAMU3.

1. Topaa TYJKHH TAPKAJIUILN TEHIJIAMACH:
2%u 5, A%
7 =4a 2
ot X

Oy TeHrjJamMaHu TEKIIMPUIITra TOPHUHT KYHIAJTAHT TEeOpaHUIIM KapaCHUHU

(1.14)

Ky3aTHIll, CTep)KCHHUHT Oyiiiama TeOpaHWIIM, CUMIAru €JIEeKTp TeOpaHUIUIApH,
ra3 MoJsieKyJjiajgapu TeOpaHUIUIapy Ba OONIKATapHU Ky3aTHII JaBOMMJA TYKHAII

kenamu3. by TeHrnamanap runepOOoIMK TUIIATH SHT COAJIa TEHTJIaMaliapup.

2. KCCMaHa HCCUKJIUNK TAPKAJIUIINA TEHIJIaMaCH:

ou , 0%
— =—a >
ot OX (1.15)

Oy TeHrjJaMaHW TEeKIIUPUILITa MCCUKIMK TapKAIMIIKA >Kapa€HUHU Ky3aTHIL,
CYIOKJIMK Ba Tra3 (QWITPATCUACH, €XTHUMOJUIAp Ha3apUsCUHUHT Oab3u Oup
Macayajzapu om0 kenaaunap. by TeHriiama SHr coaaa KYpUHUILJIAru napadoiauk
THUII TEHTJIaMaup.

3. Jlamiac TeHrIaMacm:

0° o°
ax‘j + ay‘j =0 (1.16)

6y TCHIJIaMAaHHU TCKIINWPUILTaA CJICKTP Ba MArHUT MaﬁHOHH XaKugaru MacajiajJapHu

Ky3aTHIl  Jkapa€HWaa, CTaTCHOHAP  WCCHUKJIMK  XOJATUHU  TEKIIHPHII,
ruApoJMHaMuKa macananapu, nuddy3us Ba Oollka MacajajgapHU €UUIga JIy4

KEJInHagu. By TCHIJIaMa OHI' CoJAa CIUIMIITUK TUIIAAr TCHIJIaMaaup.
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1-mucon

o%u o%u

xX?—-y*~—=0, xy=#0

OX oy
KYPHUHIIIATHA TEHTJIaMaHH KaHOHUK (COMIa) KYPUHHUIINTA KEITUPHHT.
Eunm. By epna a, =x%a, =0,a,, =—-y* O6yau0, a, —a,a, =x?y*>0. Jemax,
TEHTJIaMaMU3 THIIEPOOIIMK THIT DKaH.

VHHUHT XapaKTEPUCTHK TEHIJIaMacu x?dy? —y?dx* =0 EKH

(xdy +ydx)(xdy —ydx) =0 Oynu0 y ukkuta auddepeHuran TeHrjiamaaaH ubopar,

dy dx =0,— dy _ox_ = 0KypuHHUIIra 3ra
X

X y

yIApHUHT Y3rapyBUMJIAPUHU aKUPATHO,

O6ynanu, Oymapau uHTErpamiad Iny+Inx=Inc, Ba Iny—Inx=Inc, €ku xy=c, Ba

y Yy

< =c, rajra 0ynauo, Ba {=Xy,n==> aJMalITUpUILI Oaxkapcak, ECKH y3rapyBUHIap
X X

Oyiinya OJIMHIaH XyCyCHI XOCWIAJIApHU SIHTH Y3rapyBuMjiap OpKajiu OJaMu3.

u_oudg ouon_ ou_y ou.
X dLox omox o xPom

ou auac ou on Xau 16u_82u 0, 0ou 0 you5 _
6‘y agay on oy oL xom’ ox? oL ox x? on

y(Zan auan) y(auag auan)+

C* Ox  oLom ox~  X® oL ox o ox

Qa_u_ o’u y ou y 8u_lau 2y8_u=

o Ve X aen (acan o’ X o
, 0°u y o%u y 2yau

o S e an x* a¢
azl;_ (aua§+62u an) 1(8u8§ 1% _X2622+282u +i282lj
oy o2 oy otndy’ x andgdy  x oy G oCon  x° on

o%u o%u y
PVl PV - JIapHUHT Oy KuiimatiaapuHu Oepuiran quddepeHian TeHriamara
X

Kyir0 Ba yHHM cOIIANamTHPUO, KyWnaaru KAaHOHUK TeHramara sra 0ynamus.
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2 2 2 2 2 2 2
Xz(yzal;_ au+y_46l71 lza__yz(xzag+zau+izag)=
g ofom X" on” X° on g ofon X° on
KM —4y2ﬂ+2xa—u:0 KU 0°u _lia_uzo
oo xom Lon 2 xy on
6YHI[aH ou _ia_u_
acom  2C on
2-MHCOJI
2 2 2
sinzx-a—f—Zysinx- 0z +y2-a f =0.
OX oxoy oy

KYpPUHIIAAry TEHIJIaMaHU KaHOHMK (COJ1J1a) KYPUHMUINTA KEJITUPUHT.

Eunm:
by epma a, =sin’x, a, =-ysinx, a, =y> Oynumo,
a,” —a,a, =Yy’ -sin?x—y?-sin? x =0. Jlemak, TeHramMa napaboIMK TUII SKaH.
XapakTepuCTUK TEHIIaMa KyWHIard KYpUHHIITa 3T
sin®x-dy® + 2y -sinx-dxdy +y? -dx* =0,
€K1
(sinx - dy + ydx)* = 0.
Kyitmparu
sinx-dy +ydx =0.
TCHIJIaMaJia Y3rapyBUHIapHH aXpaTHO
dy N dx

_—=O.
y sinx

TCHI'IaMaHH XOCHJI KWJIaMH3.

YHu unTerpamiad
Iny + Intgg =1InC,
€Kn

ytg=C

16



CYHMMHH OJIaMM3.

Kyiinparu anMamrupunsiapHu oaxapamus: & =y- tgg, n=y
@ oz 6& 0z on lyseczig;
X OF OX an ox 2 2 ¢

oz azaa 0z on txé’z oz .

oy ocoy omoy 20 on

o’z 1 2x 828@ azan X 0z
—>=>ysec’ = ysec - tg—— =
ox?: 2 2\ 222 ox * oEan ox 2 3
2
=—y? ec4——§+lyse 25tgig,
4 208 2 2 208
2z [azag anJ 0z 85 0%z on _
oy’ 2\ 0g* oy  0gom dy 5115&5)/ o’ oy
2 2
_tg _£+2tg£ 0z +a_§’
2 oE? 2 0e0n  om
2
0°z 1ysec2X 628§+828n Seszaz
oxdy 2 2\eez oy aeamoy) 20 26
X[, xd%z 0%z ) 1 ,xéz
=>ysec’ S tg-—5 + Zsect = —.
2 2\ Y208 agom) 20 26
0%z 0%z o?

JAPHUHT KUUMaTIapuau auddepeHiman

TEHIJIamMara KysaMu3:

1 , X ., 0z 1 0z
Zy?sect = -sin? x — + = ysec’ tg sin? x— —
2 oE2 " 2 o8

s o X . x0°z 0%z , X .0z
—y?sec’ Zsinx| tg=— + —ysec® =sinx — +
2 2 5E2 " ok 27 e
2 2
+y? tg° __8z+2tg§82+8§ =
2 08° 20800 On

2Z 2

o 0 0z o
OcoHrusHa kypcaTui MyMKHHKH, %7 Ba pwes -JJapHU Y3 WYUra oiara” xaajiap
n
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y3apo KMCKapaIu Ba TEHIJIaMa Kynuaaru KypUMHUINTa KEIaIu:

1 X, X ., 0z ,0% , X . 0z
—ysec” ~tg—sin“ Xx—+y” —-—ysec” —sinx— =0,
2 2 2 oE on ol
€KH
ya—zz—sinxg
on’® Gl
JICKUH
X
2tg -
sinx:—zx, tgizé,
1+tg? = 2 m
OYNTaHIIUTH YYyH
sinx = 228“‘“2.
&+
Harmwxana
o’z 2 oz
om* &7 +n’ g
3-MucoJI

0%z 0%z 0%z
> —2 +2— =
ox? “oxay oy

KYPUHIIIATH TEHTJIaMaHu KaHOHUK (CO//1a) KYPUHUIITA KEJITUPUHT .

0.

Eunm: by epna  a; =1, a, =-1, a,, =2,6ymmb, a,’ —aja, =-1<0. Jlemak
TEHTJIAMaMU3 eJTUTITUK THUII DKaH. XapakTepUCTHK TEHTJIaMa
dy® +2-dxdy +2-dx* = 0,éxkm y'* +2y' +2=0.

bynnan y' =-1+i; Jlemak UKKUTA KOMIDIEKC €4MMIIap OMJIACHHH XOCHIT KHJIAMHM3:
y+x-ix=C, U y+x+ix=C,.

V3rapyBunminaphu aMamTHpaMu3: £=y+X,  n=X;

2 _oedg Gzon oz Gz, Gz _dz di dz dn_dz

OX OEOX onox Ot on dy de dy dn dy d&’
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o’z azzae_,+az o), 0%z ag+azzan
ox? | 0E? ox  oEon ox anag X o’ ox

_azz+282 0’z 0’z azﬁé 9%z on _ az 0%z
Gl O0Eom  on’ 6X6y OE® Ox 8&671 OX GE_, 6&671

0%z azag azan az
oy*  og’? 6y oeom oy oE*

Huddepeniman TeHraamara Xycycuit XOCHIQIapHUHT TONWIran udoaaiapuHu

KyHnO, KyWHJIaruHW XOCHUJ KWJIAMM3:
2 2 2 2 2 2
0z 2 0z 02 28 z 5 0z 26 z

>+ +— - >~ + > =0.
og"  dgom om” o2&t dgom &8

STHHU
0E? " om?
4-MuCcoa
2
2 0°z +2xy o’z , 0° z _

ox? OXoy Y oy?

KYPUHUILIATY TEHIJIaMaHU KaHOHUK (COA/1a) KYPUHUIITA KEJITUPUHT.

5-mucoJ

2 2 2
63_462_383 282 62=0
OX oxoy oy oxX oy

KYPUHUILIATK TEHIJIaMaHU KaHOHUK (COA/1a) KYPUHUIITA KEJITUPUHT.

2
KaBooO: oz o =0, E=X+Y, n=3x+Yy.

oEom ok

6-MHCOJT
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xy # 0 Oynranma ia—ZZJrié—ZZ—O
XZ aXZ yZ ayz

KYPUHUILIATY TeHIJIaMaHU KaHOHUK (CO//1a) KYPUHUIITA KEITUPUHT.

KaBoo:

2 2
oz o Al 1) o e e
oE2 o’ 2

3-§ Acocuii MmacajJaJapHUHT KYAMIAIIN:

Komm MacaJjacu, qerapaBnii MacaJiajap, apaJjail MmacaJjaJjap.

@u3uK Kkapa€HlIapHM MaTeMaTUK TWida €E3MII y4yH aBBAJIO Macajia
KYMWIMILH [APT, S’bHU KapaéHHU OMp KUUMATIN aHUKIa0 OepyBuM maptiap 6aéH
KWIMHAIIK Kepak. Opauit nuddepeHnnan TeHraMmanap Ba ailHUKCa XyCycui
Xocujanu audQepeHian TeHriiaMaiap yMyMaH oOJiraHAa YeKCU3 KYIl e4uMra Jra.

Hlynuar yuyH ¢u3uk Macana Xycycud xocunanu AuddepeHnnat
TEHrJamajgapra oaud KeIMHAJUraH Xojja, jkKapaéHHU Oup KUMMAaTiu aHUKIAIl
y4yH TeHrjamara 6ab3u Oup Kymumua maptiap Kyhuwnaau. VMKkuHau TapThOiIu
auddepeHnran TeHriamanap OyiraH xojja, €4uM OOLUIaHFUY IIApTIIap OpKaJIH
AQHUKJIAHUIIN MYMKHH, S’bHU apIYMEHTHUHI OOLUIaHFUY KMHMAaTUIa MOC KEJyBUH
(YHKUMSHUHT Ba YHUHT OMPUHYU XOCWJIACHMHHUHI Kuitmatiapu Oepunaau (Komm
Macaacu).

Xycycuih xocwianu guddepeHnpan TeHrIamansap Y4yH XaM Typiu
KYPUHULIJArU KyIIuM4a mapmiap Ky WM MyMKHH.

OHr aBBaJI0O KyHUJaru cojja MacallaHd KapallMu3: ywiapu MaxKamJlaHTaH
TOPHUHI KYHJanaHr TeOpanuiun Macanacu; by macanaga U X,t e topuunr OX
YKHAIaH YEeTJIAaHWIUWMHU KapaiMmus3. Arap TOpHUHI ywiapu O0<Xx</ KECMaHWHT
ywlapuja MaxKamjaHraH Oyiica, y Xojaja KyMuIaru «derapaBuil IIapTiap»
OakapUIUIIN 3apyp

u(0,t)=0,u(’,t) =0 (1.17)
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Top TeOpanuiM YHHUHr t=t, BakTAard OolUIaHFUY QopMacura Ba TE3JHK

TaKCHUMJIAHUIIUTA OOFIMK OYnraHmuru cababmu Kyiugaru “OomuIaHFud Imapt”’

nap OepuIIvIIy 3apyp:

{U(X,to)=<ﬂ(x) (118)

ug (X, 1) = w(X)
Myanait kKuubd, KymyMya mapTiap «derapaBuii» Ba «OONIIIaHFUY» IIapTiapaaH
ubopat 6ynaam, Oynna ¢ (X) Ba y(X) map 6epunran ¢pynkiusnap. by maptiap Top
TeOpaHUIIHN KapaCHUHU, THHU
u, =a’u,, (1.19)
teHriaama yuyH (1.17), (1.18) yerapaBuii Macaia eUMMUHU TYJIUK aHUKJIA0 Oepaiu.
bomka kypuHuImaru dyerapaBuii mapmiap xam Oepwaumu MyMmkuH. (1.17)
yerapaBuii maptiap OMpuHYM Typ maptiap neb ataitaau. U (,t: GYHKIUSHUHT X
Oyimua xocunacu U, (X,t) ra Kyiuiran yerapaBuil mapriap

{ux(o,t) =0

(1.20)
u,(4,t)=0
UKKUHYM Typ derapaBuil maptiap aed atanaau. Arap yerapaBuii maptiap u(x,y)

HUHT Y3UHUHT KUiiMaTiapura Ba ynuar xocunacu U, (X,t) ra kyitunran 6ynca:

(a_u + 6uj =0
X Jxo (1.21)

YYUHUM Typ uerapaBuii maptmap ne6 aramamu. (1.17) - (1.21) wmaptinapnan
TaIlKapH, OYH/IaH CYHT y4Ta acOCHH Typ YerapaBHil mapTiap Xakuaa ranipaMus:

- OupuHYM Typ uerapaBuii mapt: u(0,t) = p(t) — Oepuiiran pexxum,
- IKKUHYH Typ uerapasuii mapt: U, (0,t) = v(t) —OGepunran xyu,
-yYUHYM ~ Typ  YerapaBMil  IIapT: u, (0,t) =h u(0,t) —O(t) —»rmacTux
MaxKaMJIaHHIII.
XynaM IMIyHAad TOPHUHT WKKMHYM Y4 X =/ Ta XaM 4YerapaBWil IIapTiap

kyimnann. Arap £(t), v(t) Ba @(t) nap monra renr 6yuca, y xonga Oy mapriaap
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6up xuHciM 1e6 aramamm. Emmm u, = a®u,, + f (X,t) Tenrmama yuym

OMpUHYM yerapaBuil MacanaHu kentupamus: 0<x </ Ba t >0 coxanga aHUKJIaHTaH

Ba
U, =a’u, + f(x,t), 0<x<¢ t>0.
TEHIJIaMaHU,
{ u(0,1t) = py (1), (>0
u(l,t) = p, (1) B
yerapaBui WapTiIapHU Ba
O<x</.

{ u(x,0) = ¢(x)
u; (x,0) = (x)
OOLUTAHFUY IIAPTIAPHU KAHOATIAHTUPYBUM U(X,Y) (PYHKIMSHU TOMUII MACAJIACH.

Arap TOPHUHI y4jlapu YYYH MKKHUHYM €KUM YUYMHYM YerapaBuil 1IapTIIapHU
oJicak, Oyjlapra MOC KeJIyBUM Macajajap WKKWHYM €KM YYMHYM 4YerapaBui
macanaiap ne6 aranaau. Arap x=0 Ba X=/ JapJaru yerapaBuil mapTiap Typiauya
TUIUIapra MaHcy0 Oyiica, y XoJ1a apaiall yerapaBuil Macanagapra Kelamus.

Arap OM3HM KHYUK BakT OpaJMFUAArd TOPHUHT Y3rapHilld KU3UKTHpCA, Y
X0J/la 4YerapaHuHI TabCUPU KaM Oynaau Ba TYJIUMK Macala YpHUTa YEKCHU3
Y3YHJIUKIAru TOp y4yH OOLUIAHFUY IIAapTJIap OCTHJAru 4erapaBuil Macanajiap
KapaJyiaJu:

Uy =a’U, + F(X,t), —o<x<w, t>0,

TCHI''TaMaHWHTI

—00 < X < 0

{ u(x,0) = p(x)
U (x,0) =y (x)"

OoluTaHFUY IapTiaapra OYMCyHyBYM euMMHUHH Tonuin Macanacu. by macana Korm

MacaJaCuaup.
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4-§. Jiyiep MHTErpaJiv Ba rUNEPreoMeTpuKk GpyHKIus.
IN'amma pyHkuus

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

WHTETpaj OWjaH aHuKIaHaau Ba Oy WHTErpall ukKuHuu myp Jiaep
unmezpanu ned aranaam.

by unrerpan a>0 npa skunmamyBun, a<0 1ga 3ca y30KJIallyBUH
oymaam.

bynaknad unTerpanam Hatwxkacuaa (1) naxn

a jx""‘le‘xdx =x%e™* ot jxae‘xdx = jx""e‘xdx ,
0 0 0

SIbHHA
a+l =al a (1.23)

PEKYPPEHT POPMYyITaHU XOCUI KAJIAMU3.

by dbopmynanu keTma-KeT Kyiiad, Kyluaarura sra 0yiamMus:

' a+n = a+n-1 a+n-2 .. a+1 al a.
Arap 6ynna a =1 necak Ba
I'1l=[e’dx=1 (1.24)
0

OYJIUIIMHY YbTHOOpra 0JICAK, Y X0J1a

' n+1 =n! (1.25)
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kenu0 ynkanu. N =0 6ynranna (1.25) dopmyna 0!=1" 1 =1 kypunumra sra

[' a+1
oynamu. (1.23) pan a—>0 ma I’ a = —> ++00 AKAHJIUTH PaBIIAH.
a

bera Ba ramMa GyHKUMSUTApHUHT y3apo OOFJIaHUIUIAPUHMU YPHATHUII
makcamuma X=ty (t=const>0) anmamrupum OaxapuO, KyHHITarduHU

TOIIaMH 3!

1—‘ [e’e]
t 2 [y=tevdy. (1.26)
0

by epna a wm a+b Owian Ba t wHm 1+t Ownan ammarmTupuo,

KYWUUJArMHA XOCUJI KUJIaMU3:

I'a+b =
— — J'ya+b—1 e— 1+t ydy
1+t 0

OXHpTrY TEHITMKHHUHT Xap UKKH TOMOHHHH t* ra xymaiftupamus Ba t

oyitnaa 0 1aH co Tavya MHTErPALIaliMU3;

0 a-1 0 0
I a+b jt—m dt = [y** e Vdy [t* e Vdt.
o 1+t 0 0

bynnan (1.22) Ba (1.26) ra acocan

- I' a
[ a+h B ab = [ — gy=
0

a

=I(a)[y"e’dy="a Tl b,
0
oy epna B a,b — bera pynkuus ned6 HomitaHaau.

JHemak,

(1.27)
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Arap (1.27) dopmynaga b =1-a necak, y xonzga

T

B1l-bb =—
sinbz

Ba (1.28) ra acocan

T
sinar

IFal'l-a =

dopmynara sra Oynmamus. by dbopmyna myrdupuw gopmynacu nevvnanm.
bynnan a=1/2 6ymranma I’ 1/2 = \/; KEeJINO YMKAIH.

FOxopunarunapaan tamkapu raMmma-(QyHKIUS yIyH yiioy

I a F(a+%):\/;21‘2a1“ 2a

Jleoxxcanop popmynacu xam YpUHIH.

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

cunepeceomempuxK nmenoiama €K1 Faycc meneciamacu I[€6 aTaJlyBiH

TEHITIaMaHU TeKIupamu3. by epaa a, b, ¢ - uxtuépuii mapamerpaap, ymap

XaKUKUH €KW KOMIUIGKC COHJap Oynmumm MyMmMKuH. bymapgam a Ba Db
napamMeTpiap TEHIVIaMaaa CUMMETPUK UIITUPOK ITaIH.
(1.28) tenrimama 0, 1, oo Maxcyc Hykramapra sra. by TeHIrJiaMaHUHT

X =0 maxcyc HyKTa arpodugaru CUUMUHH
y=> AX" (1.29)
n=0
Japakajy KaTop KypUHHUILIKAA U3jlauMu3. byHnan

y'=inﬁhx”‘l EKU1 y'=i(n+1)AH1x”,
n=1 n

=0
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Y =3 n(+DA X =3 (4D (n+2)A,X".

by xocunamapaunr kuiimatuau Ba Y HH (1.28) Tenrmamara xyamus. Y

XoJaa
> X@-x) n+1 n+2 A X"+
n=0
+Y[c— a+b+1 x] (n+DA X" - abA X" =0.
n=0 n=0
Homabnym A,...,A,,... ¥y3rapMaciapHu TONWII Y4YyH aHHKMAcC

kod(punmenTnap ycynuaan goigananamMmu3. byHra acocan X HUHT OUp XU

napaxkagapu oiaumard Kod(QQGUIMEHTIapHH HOJIa TEHIJIall Kepak. X'

oJIIUAaru yMyMui Ko3(ppuiuueHTIapHu HOJbra TeHr1ao, ymoy
- n-1nA+nn+l A ,—-n a+b+1 A +

+C n+1 A, —abA =0

TEHIVIMKHUA XOCUJI Kujlamu3. byHan

_a+n b+n
~ (n+1) c+n

A1+1 Ah

peKyppeHT popmysiara sra Oynamus.

by epma Ay=1Ba ¢#0,-1 -2, ...,—n,.. 1ed xucobmnaiimms. (1.28)
THIIEPTeOMETPUK TeHTIIAMaHUHT OMpUHYM Xycycuid eunmu y;, HU F a,b,C; x

opkanu Oenrmnad, A, Kod(pPUIMEHTIApHUHT TONWIraH KUHMaTIApUHU

(1.29) kaTopra kysammu3. Y xoiga

-~ a_ Db
y,=F ab,c;x =1+> —2—nx", (1.30)
n=1 C n 1

n
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bynna

I a+n

(a),=———=a a+l .. a+n-1, a _=1,n=123,..
I'(a) °

(1.30) karop eunepeeomempux kKamop, Oy KATOPHHMHI HUFUHIACU

oynran F a,b,c;x dynkuus sca eunepeeomempux ¢pynxyus nevivnanu.

JlamamOep mpUHITUTIMTA aCOCaH,

a+n b+n
n+l c+n

un+1

un

=lim x| =|x]|.

Nn—o0

lim

N—o0

Jemak, (1.30) kartop |X|<1 na aOCoIOT SKUHIJIAITYBYH, X|>1 na

y30KJ1amyBun OViaau. Mcborcus acmarud yramusku, X =1 Oynranma, arap
c—a—b>0 6¥ynca, (1.30) karop abcomoT sKUHIAITyBYH, arap C—a—hb <0
Oynca, y3okmamryBudm, X=-1 Oymranma sca, arap C—a—b>0 O6yica,
aOcoyoT sSIKMHIamyBud, arap —1<C—a—-b<0 O6yuca, abcomor OYamaii
SKUHJIAIyBYH, arap C—a—0b <—1 Gyica y3okmamyBun Oyaau.

Arap (24) dopmynana b =c Gyiica,

n n _a
a =-1 -a -a-1..-a-n+1-= -1 [ jn!
n n

TCHI'JIMKKA aCOCaH

© n —a -a
F ab,c,x =1+> -1 ( jx”z 1-x
n=1 n

ounomuan kamop xocun Oynaau.

Arapga a=1, b =c 6yca, (1.30) bopmyna ymoy

Z 1
F 1Lbb,x =1+> x"=—"
E_ 1-X

27



KYpuHUIITA 3ra Oynmaau, spHU a=1, b=C Oyiaran xoyjga TUIepreoMeTpuK
KaTop ceomempuk npocpeccusiea aWlaHaad, UIYHUHT YYyH XaM Yy
TUIIEPreOMETPUK KaTop 10 aTayraH.

(1.28) TeHrIaMaHMHI MKKHHYM XycycHid, ymyMmaH antranma, (1.30) ra
YU3UKIM OOFIMK Oyiamaran edyuMuHd tonuin ydyH (1.28) Ttenrmamana

y =X’n anMmamtupuiraa Oaxapamu3. Y xoimaa, (1.28) teHriiama KyWuaaru

KYpUHUILIA E3UITIAIN:

X 1-x n"+ c+2p — a+b+1+2p x]|7'-

+c-1
—lab+p a+b+,0—'0'0 n=0.
X

By Tenrmama (1.28) TeHriama THOWra TETMIUIA TEHIJIamMa OYIIMIIN
yayH p =0 (asbaTTa Oy X0J1 OM3HU KU3HKTUpMaWIN) €k p =1—C Oyiumm

Kepak. Y Xo0J/a,
Xx1-x '+ 2-c —[(a-c+1)+ b-c+1 +1]|x n'-
—a-c+1 b-c+1 n=0

TeHriaamara sra Oymamu3s. Illynnmaii kummb, p=1-C Oynranma Yy =X"p
anvamtupuin  (1.28) TeHrnamMaHu Xynau 1y KYPUHUIIIArd TEHTJIamara
yTkazaau, ¢akat a,b,Cc napam moc papumga a—Cc+1, b—c+1, 2—c mapra
anMamtupuin 3apyp. [emak, Oepunran (1.28) Tenrmama Y, ra 4M3MKIU

OOFNHK OyIMaran
y,=X"F a-c+1,b-c+1 2-c;X
eunmra 3ra 6ynanu. llly Ounan Oupra, y, eunum

2—-c#0,-1-2,....,—n,...
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OynrangaruHa mabHora sra Oynaau. Illynmai kuau0, (1.28) TeHriamMaHuHT

YMYMHI €YMMUHH KyWUHAArd KYpUHUIIIA €3UII MyMKHUH:

y=CF a,b,c;x +C2x1_cF a-c+1 b—c+1 2—-c;x ,

Oy epna C, Ba C, - uxtuépuii yzrapmaciuap.

Arap runepreoMeTpuk (pyHKIMIra CMMMETPHUK OYInO kupran a Ba b
napaMerpiiapAan ourracu mManduii 6yryH coH (— N) ra tenr 6ynaca, (1.30)
TUIIEPreOMETPUK KaTOp Y3wIMO KOoJIaid Ba Y N - odapadcanu kKynxaoaa
alta”HaIu.

Arapna a=-n;, b=-n,, 6ynga n, >0, n, >0 OyryH connap Gynca, y
X0JI/1a TUIEPreOMETPUK KATOp KYIXaAra aylaHuO, yHUHT Japaxkacu Ny, N,
COHJIApHUHT KHYUTHUTA TCHT OYI1au.

(1.30) xatopuu xamanad qudhepeHnrania HaTHKacuIa

iF a,b,c:x :a—bF a+lb+1lc+1x
dx C

(dbopMyIaHH XOCHIT KHJIaMH3.
(1.30) katopuu aBBan X*, X° éxu X° ra xymaiiTupu®, cyHrpa xamad

muddepeHnnaiacak, Kyiuaaru gopmysanap Keaubd yukaau:

i[xaF a,b,c;x |=ax**F a+1lb,c;x |
dx

i[be ab,c:x |=bx'F ab+1cX .
dx

i[x"‘lF a,b,c:x ]: c—1 x“?F a,b,c-1Lx .
dx

l'unepreomerpux (QpynHkuusHuHr uHTerpad udogacu. (1.30) karopHm

a =Ia+n /I' a teHrnuknu ybTHOOpra 0K, yumidy
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>I'cl a+nl b+n
F ab,c;x =1+>] X" =
[ al bl c+tnn!

I' ¢ IF'al b > " a+n T b+n

+> X" |=

"Tarlb I c S T c+nn!

I' c ir a+n " D+n o

"TalrbZ& T c+nnl

KYpuHUIIA €3U0 OJlaMu3.

(1.27) popmynara acocan

B b+nc-b =L b+n T c-b /T c+n
OynraHaury cabadyu, aBBAJITA TCHIIIUK

I > I a+
F ab,cx = ‘ > T X"B b+n,c—b
Fralrbrc-bso n!

keipuHuInaa é3unaau éku (1.30) TeHrMKKa acocaH

r © [ a+ L b
F ab,cix = ¢ >R ke firt 1ot .
Farbrrc-b.,os n! 5

by epmaru wmHTEeTrpanm N HuMHT Oapya =WMHAMaTiIapuaa s—HH-JANTyBYH

OBLITUIIN YIyH
b>0,c-b>0 &u c>b>0 (1.31)

HIapTIAPHUHT OKAPUIIUILIN 3apyPIUp.

ABBQJITH TEHIJIMKHU yIIOY
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I > a+n ! b
E a’b’C;X _ C Z a+n Jtn+b—l 1—t c lendt:
TbTc-bSnT a g

I c ! - 1| & 4 n n
- —— [ -t Y xt T dt
I'bI c-b g no NI

) . ¥ —a
kypununaa €3u0 onamu3. WHrerpan octuparn  duruHan  1- Xt

(YHKUMSHUHT Y€KCU3 KaTopra €imimacuaad uoopar Oyiaranu yuyH

r 1 N )
Fabex =— FC — 1t L xt dt (1.32)
C—D

dbopmynara sra 6ynamus. by sca eunepeeomempux yukyusHune unmecpan
ugooacuoup.

(1.31) maptnapau Outra C—a—b>0 mapt OwiaH aJIMaIITHPHII
MYMKHH. XakukaTaH xam, arap a<0 Oymca, —-a >0 Oymamum Ba Oy
TeHrCU3NUKHUAT  (1.31) TEeHrCH3JIMKHM UKKMUHYACH OujaH  Kyuiuo,
c—a—b>0 TteHrcusmuMKHM XOCWJ Kuiamu3; arapga a>0 Oyaca, Oy
TeHrcu3nukaan, (1.31) TEHrCHU3NMMKIAPHUHT HMKKUHYMCHUJIAH KYWIHPOK
Oynran C—Db >a TeHrcusnmkka sra OyiaMus.

I'mnepreomerpuxk gyHkuusara oua 0ab3u popmyJianap
I'mnepreomerpuk GyHKOUSHUAT X =1 maru KudMatuHu xucoOnainuk. Iy

makcanaa, (1.32) dopmynamarn uaterpan b>0, ¢>0 Ba |X|<l Oynranma

TEKHC SIKUHJIAyBuUM Oyiaranu cabadmm X — 1 ga numutra yramus:

I 1 c—b— —a
limF ab,c;x = ¢ Iimj[tb‘1 1-t 1 1-xt }dtz
x—1 I'bT c—b x1g

= Le ljlim[tb‘1 1—t 7 1-xt _a}dt:
I'bTI c-b §*1
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I 1 ha I
= C ittt -t T dt= . Bhbc-b-a=
I'bI c-b I'bI c-Db
B I ¢ I''bT c—-b-a _Fch—a—b
"I'bT c=b I c-a "I'c-aTl c-b

ynnai kuaumo,

I'cI' c—a-b
limF a,b,c;x =F a,b,c;1 =

. (1.33)
x—1 'c—-al c-b

Arap (1.31) dopmynamarun wuHTerpamga t= 1-s / 1-Xxs  éku

s=1-t / 1-xt agmamrTupuin Oaxkapcak, HHTETpaJl KyHHIard KypUHUIIIA

e3Iaau:;

L b—1 c-b-1 -a

o 1-t 1-xt “dt=

0
1

= 1-x [s< 1-5 " 1—xs “*ds=
0
I'bI c-b o
= 1-x “*"F c—a, c-b,cx .
I' c
JleMak,

Fabcx =1-x ““°F c—a,c-b.cx .

By TeHrnmk rumnepreoMeTpuk (QYHKIUS YIYH a8MOmMpaHc@opmayis
¢opmyracu nevunanm.

(1.31) unrerpanga y3rapyBuunu t =1—S ¢GopMyia OuaH aaMamTupuo

1 1 ~b
ft? 21—t 7t 1oxt Pdt= 1-x " [s"* 1-s a‘l(l—is) ds
0 0 x-1

TCHIJIMKHY XOCHJI KuilaMu3. bynnaH, (26) TeHrmMKHE pTHOOpTa 0JICaK,
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F ab,c;x = 1-x _bF(c—a,b,c;L) (1.34)

dopmyna xocun Oymaam. (1.34) TeHrnmmkmaH C=a Oyirasga dca
“b
F a,b,a;Xx = 1-X ~ TEHITIUK KEJIUO YMKAIH.

['unepreomerpuk  GyHknus  Kuimatuan —1<x<1 kecmamaH
TalKapyuaa aHUKJIAIIra Xu3MaT KWIYyBUH YOy
I'cl c-a-b

F ab,c;x = F abl-c+a+bl-x +
I'c—-aTl c-b

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

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

I'cI b-a a
F ab,cx = 1-x F(a,c—b,a—b+1;1ij+
—X

() (a-b) (1_x)—bp(c_a,b,b_a+1;ij, a-beZ (1.35)
I'(c-a)l(a) 1-x

AHATUMUK 0A80M dSmmupuns popmyaaiapu xamaa Kynujaaru

I a+b
F ab a+bl-x =—F abLx Inx+
Farlhb
I a+b » ["a+k I' b+k
+ 2 2 z 2 X
I“al“b k!

Iri+k T1 k T'b+k
+k a+k + N (1.36)
I' 1+k I a+k I' b+k

dopmyna xam Ypunnuaup [2]. By dopmynanapuunr Oupunuucu boaby

¢opmynacu ned aranaiu.
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ILBOB. BUTTA CUHT'YJSIP KOD®O®UIIUEHTI' A OT'A BYJIT'AH
I'MIEPBOJIMK TUITJATU JTUPPEPEHIIUAJI TEHI'JIAMA YUYH
KYVHJITAH MACAJIAHU AHAJIMTHK YCYJIJIA EUATI

11.1. Kypunumu y3raprupuiaran Komu MacajacMHUMHT KYWHJIHIINA.

Yoy | ¥ a
AB= €y <x<l y=0,
AC= €y D<x,<1/2, x+y=0, A B >
, 0 1 X
BC= €y Y/2<x<lx-y=1 Q
TYFpPU YM3UKJIAp OUJIaH YerapajiaHral
Q) coxana o
uxx—uw—z—ﬂuyzo, 0<p<1/2, (2.1)
y

TCHI''TaMAaHWHT

L€ 3 7€)
lim €y Fu, €y3v€ &2

OOLLTAHFUY IIAPTIAPHU KAHOATIAHTHPYBYM U Y e4uMUHM Tomum Taab
ATHITaH OYIJICHH.

Q) coxana (2.1) TenrnamanuHr ko3 duieHTIapu opacuaa a122 —8,,8,, >0
€.,=12a,=0a,= —1: MyHOca0aT YpuHIU OYIraHnurd ydyH, Oy TEHIJIaMaHU
Iy COXaja TUMepOOoIMK TUITa TErUIILTN JSHIIau.

AC Ba BC yumsmkmap (2.1) TeHIJIaMaHUHT XapaKTePUCTHKAIApH JACHUIIa IH.
AB TY¥pu un3uk dca (2.1) TeHrnaMa yayH CUHTYJISAPIUK YU3UFU XUCOOJIaHaIH.

Oparna Komm macanacMHHMHT KyWWIWIIAAA KapaiaéTraH COXaHHWHT Oup
KUCMHJIa KUAUpUIa&Trad (YHKIMSHUHT KAAMATH Ba 1Ty KUCMJIa KUAUPUIAETTaH
GYHKIUSHUHAT XOCWIacu Oepuin0, TEHIIAaMaHUHT 1Ty COXa/la KaHOATIAHTUPYBYH

GYHKIUSHA TOMUIIIAH HO0opat Oyiap 3u.
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bu3z kapanaérran macanana 3ca (2.2) mapriapaaH UKKMHYUCHAA (YHKIIHS
XOCWJIACH OJIN/a Ba3H (PYHKIHMSCU KaTHAITAHJIUTH XucoOura, OyHJaid macana

KypuHHIIH Y3rapTupuirad Komum Macanacu 1e0 HOM OJAH.
11.2. Macana edMMUHUHT OUP KHAMATIH TOMMJIU U

AsBaio (2.1)-(2.2) Macananu aHaIUTUK ycyiiia edamu3. byHuHr yuyH (2.1)
TEHIJIaMaHUHI XapaKTePUCTUKAJIAPUHKU TOMMUILIMMU3ra TYFpHU Kenaiu, sibHU (1.6)
dbopmynanan QoiianaHamMus:

ay,dy® — 2a,,dxdy + a,,dx* = 0.

by epma a; =1 a, =0, a,, =—1 Oynrammurn ydyH, TEHrJlamMa KyHuIard

KYPUHUIIHU OJAJHU:

@y - dx ¥y +dx 30 éxu @x—dy €x+dy =0.
bynnan xypunaguku, X+ Yy =C;, X— Yy = C, xapakTepucTHKaIap OWIacH naimno
oynaau. Moc xonaa Oynapuu £ Ba 77 opKaiu OenrminaimMus, sbHu & = X+ Y Ba
n=X-Y . AtHad mynap (2.1) TeHrIaMaHUHT XapaKTepUCTUKAIApHU IeHUIaIu.

Kanonuk kypunuinra yrum dpopMmynanapuaan goiiaganrad Xoa,
KyiugaruiapHu Xuco0ad

&=L =L 5u=0 7x=0,
=L n,=1 &,=0 17,=0
X,y Oyiinya OJIMHraH XyCyCcul XocunaiapHu &,77 OyiiMya OJIMHIaH Xocujanapra

aJIMalllTUpaMu3

Uy =Uge +2Ug, + U,
Uy =Ugz—2Uz, +U,, .
by xmco6-kurobmapau onub 6opud, (2.1) Tenrnamara Kysmus. Y Xonma

(2.1) Tenrnama Kyiuaaru kKypuHumgara Jinep-/lapOy Tenrnamacura kenaau [3]:
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us‘n_?‘v —u; =0. (2.3)

(2.3) TenrnamaHuHT yMyMHui e4uMU MaBxkyn [3] Ba y Kylingaru

KYpHUHUIILAA:

1€13 G- 2R Y ot [r T,

6y epma z=E+@Q—ED Z,W eC? —yamykens dyskmmsumap. Ocku X Ba Y
KOOpJMHATajiap cucreMacura KatuO, (2.1) TeHrnamMaHuMHT yYMYMHUH €UUMHHU

XOCHJI KWJIaMH3:

1€y €Y [ AC Y s PG, @4

Oy epna Z =X+ Yy —2Vt.
Kypum xkuitiH 3Macku, \P(: buyknusau  (2.4) nad (2.2) HAHT OMPHUHYH

maptuaad Goiaianrad xona Tormnca 0yinaau, ibHU
1
UEO I Y EPICG-t T 'dt =7 (2.5)
0

Oxupru udomanaru uarerpai, bera QyHKussHUHT [2] MHTETpan KYpUHHIIH /10

atanaau. YHuHT ["amMma QyHKIusnap opkaiu udoaucu Kyiuaarnya:

! a r¢DgIr'e.
JI(_tj dt—Bﬁ,ﬁ} F6+,8)_F(ﬂ:'

Oxwupru TeHrinukaad ¢oigananuo, (2.5) nan W (: G YHKIMSTHUHT

KYPUHUIIVMHH €3aMHU3:

‘PG

j( . (2.6)

Ounu (2.4) nan y Oyiinya xocuia oJlaMu3
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b =283 €y ¥ [ A Yt

+ €2y Y’ IIZ’(] 2t J-t Y dt+ lj\P'(] ~2t JC-t J 't
Ba (2.2) mapTiapHUHT UKKMHYKCAH hoiganaHaMus
fm €3, €33 -C20 7 2GR Y -
_ -2 )
=-C-28372€ ( 255" O

by epnan

2 €3 -2%- 1;( (_Zﬁ%( 2.7)

SKaHJIMTHHU TOTIAMU3.
Tomwiran (2.6) Ba (2.7) napuu (2.4) ra onu6 60opud Kyinb, KYpUHHUIIHA

S'ISFapTI/IpI/IJ'IFaH Kommu macamacMHUHT €UMMUHU XOCHJI KWJIaMH3:

u€y 3> nlfr@ y -2yt JC-t J dt -

1
—7, €y Y [v€+y-2yt -t Y dt, (2.8)
0
Oy epna y, = F%(ﬂ:’ Vo = 2(;%
r'eg. Iy GV
beBocura Tekmupum #Wynu OuiaH WIIOHY XOCWJI KHWIHMII MYMKUHKH,
r(} C I),l:m c? Q,l: Ba V(} c? (Z,l: cuHdIapiaH Ba V( dbyukmusaga t — 0 Ba
t—>1 na 1-2f nan ommMaiauraH TapTHOIa MaxXCYCIMKKA WHTWIUIIA MYMKHH
6ynca, y xonna U €, y: byukmus (2.8) dopMynna OunaH aHUKJIAHAIU Ba XaKUKaTaH
xam  coxana (2.1) TeHrnama y4yH Kyiwiran KypuHuiiu y3raptupuwirad Komm
Macajacu e4uMHu OYyaiu.

DHIM 3ca IOKOpUJAry Ha3apusIMU3HU aMajiuéTaa Kyulaul )kapa€HUHA KYypuo

JUKAMH3.
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(2.1) TenrnamaHuHT

u x,0 =x,

2.9
lim -y 2ﬂuy X,y =3x-1 (29)
y—-0

GONLTAHFAY IAPTIAPHI KAHOATIAHTHPYBYM U, Y EUMMIHH TOTIHHT.

Mabnymku (2.1) TeHrinama ydyH KyWWIraH KYpUHHIIH Y3rapTHUPHWITaH
Komm wmacanacununr eunmu (2.8) dopmyna Ownan Oepunran sau. Iy
(dbopMynaHUHT r(: Ba v(: byHKIMsUTapu YpHUATAa MOC paBuInga X Ba 3X—1
JapHU KYWNO, KepakJin WHTerpauiapau xucobmaab, (2.1), (2.9) macana e4yuMUHUHAT

KYPHUHUILIMHH TOIIAMU3.

u€y > nlj(+ y—2yt JC-t Jdt—

1
~ 7, €y [€x+3y -6yt -1 JC-t Y dt. (2.10)

0
(2.10) TeHrIUKIArK UHTETPAUIAPHU XUCOOIaiMU3 Ba HATH)KAHU YUKApaAMU3.

TS y;lﬁl(—tj‘ldt - 271y1jt” Gtldt-

a7, ey U2y O [RC Y -0, €9 3 o € et

BX 7D K ¢ , T €3 Y fDE
‘r%)(ﬁg@y} rr¢Ire Zﬁ)?/
I SV DX & 2
Creapyr eI
T C28I€-SDC P g2 —x - XL gy
e B T€-25) 1- Zﬂ

Oxwupru udona sca (2.1), (2.9) macananuHr eduMuHU Oepau.
U( } X— 3X 1 32'3

€UMMHHU TEKITUPHUO KYpaiiuK:
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1) X OyiiMuya OJMHraH MKKHHYM TapTHOJIM XYCYCHH XOCHJa HOJIra TEHT, S’hbHU
U,=0. DHam Yy Oyiinua OUpHHYM Ba HKKMHYM TapTUOIM XOCHIIAJIApHU

XUCOOJIaMU3:

Uy==‘§@—ljl;yjjﬂ;
Uy =23 €x-1¥y ™.
Bynapuu (2.1) Tenrnamara KysamMus,

uxx_uyy_%uy :O_Zﬂ{x_llyj_Zﬂ_%{X_llyjﬂ =0.

bymapnan xymoca 1miykd, TOmMWJITaH €4uM OepwiraH TeHIJIaMaHU

KaHOaTJIaHTHUPaIH.

2) y=0 ma uO ¥x; Iimo( y Yu, =3x-1 6ymub, 6y oca Gepuiran
y—>-

OONUTAHFUY IIAPTIAPHUA KAaHOATIAHTUPAIH.

Hemak, yuoy bukpnapran XyJjoca YUKAPUIII MYMKHHKH,
ueg, y} X — fx ;; C yﬁzﬁ dbynkius (2.1), (2.9) MmacanaHUHT €YUMU DKaH.

I1.3. Macana euumunn DXMjaa KaiTa Miiam

Connmu  xucoOmanurapau Oaxapumn anroputmu Pascal ABC  mactypiam

tunuaa udopamananu. bepunranm (2.1), (2.9) MacamaHUHT aHAIWTHUK YCylaa

tonunran eunmu U, y} X — 13 X ;; € yﬁzﬁ ¢yakmmstanar - Pascal ABC

JacTypiiall TUIKAArd JacTypy KyWHIaru KypuHHIIaa Oyiaau:

program analitik;
label 1;

label 2;

var Xx,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.

JlacTypaaH IyHH Kypca OYnaauku, X Ba Y HUHT Kuitmatiapu, apHn €, y:
HyKTajnap () COXaHMHI HuMjaa >koitnamrad. Bynunr yuyn & y: HYyKTaJ1ap
0<x<1, -1/2<y<0, X—y<l Ba X+Yy>0  TEHrCU3TUKIAPHU

KAaHOATJIAHTHPUIITN Kepak, ShbHU TaHinad oNWHraH HyKra () coxara TEeTrHIILId
OYIUIIIN Kepak.
JlacTypHu wWInra TymIyprahjaH CYHr Ou3ia Kyluaard Hratwkaizap hanao
Oymanu:
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
x=0.25
x=0.15
x=0.85
x=0.75
x=0.65
x=0.55
x=0.45
x=0.35
x=0.25
x=0.15
x=0.85
x=0.75
x=0.65
x=0.55
x=0.45
x=0.35
x=0.25
x=0.15

y=-0.05
y=-0.05
y=-0.05
y=-0.1
y=-0.1
y=-0.1
y=-0.1
y=-0.1
y=-0.1
y=-0.1
y=-0.1
y=-0.15
y=-0.15
y=-0.15
y=-0.15
y=-0.15
y=-0.15
y=-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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XYJOCA

XO03upru KyHJa CEKyHJura MWUIMapiIa0d MareMaTUK aMajilapHu Oaxkapa
onaguran ODXMIIapHUHT SpaTWIUIIM Ba KEHI WILUIA0 YUKapuira Tag0ouK
KWJIMHUIIM MAaTeMAaTHK MacaJajJlapHUHT €YUMIIAPUHM  €Tapiinya aHUKIUKIA
XHCOOJIall IMKOHUHU O€pYBYH SIHTH XUCOOJAII CXeMallapHHU KYPHILI, aITOPUTMHUK
yCYJUTApHU HIIIA0 YMKHUIITA Myn ound O6epmokaa. Tabuuit hanmapHUHT Hazapuit
Ba aMalnuid Macajajapu Kym XoulapAa UKKUHYM — TapTUOIM  XYyCycHi
muddepeHnman  TEHramMajdapHu — eduinra  keiatupwiaan.  Juddepenuman
TEHTJIAMaJIAPHUHT €YUMUHU SXIIM YPraHWITaH MablyM 3JIeMEeHTap (yHKIUsIIap
oJIpKaiu udoaanam MyMKUH OYIMaraH Xoijaa TakpuOui Xxucobuain ycyiiapuaaH
doitnananum Tanad dTUIAIH.

Yumby wuimijga connu xucod Typiap ycyiau Yypranu® yukwian. by ycyn
épnamuga Outrra cUHTYIsp kKod(duiimeHTra sra OynaraH runepOOJIMK THUIIAru
TEHrJamMa y4yyH KyWuiran KypuHuiu ysraptupwiran Komm macanacu ypranu®
yukwiad. Macana pactaBBal aHAJIWTUK YCYJJa, CYHIpa 3ca Typilap YCYyJH
épraMuia Xxuco0aHno, HaTIKajIap >KajaBauiap KYPUHHUIINA COHIA TOMUIIIH.

AHaNUTUK yCyJJa KUJIMHTaH XUCOO KUTOOIapra MOC MacajlaHUHT €YUMHUHH
udonanoBuu aacrypiuap Ilackan gactypnain TUianaa KEITUPUIIH.

Xynoca ypHUAA IIYHA alTHIIMM KEpPakKu, MEeH ymlOy OUTHUPYB MajakaBHil
UIIMJIa TEHIVIaMalap TUIUIApHU, XYCYCHMH XOCHJIAlIM THUNEpOOJIMK THUIAAru
TEHIJlaMa, OyHJail TEHIJlaMajap y4yH KyWWJraH derapaBuil MacaiajapHu Ba Oy
MacallaJapHu TYpiiap yCcynu €pAaMujia €UMIlHA Xama Macalla €uuill KapaéHUHU

1 OTATIOBYN AITOPUTMIIAP Ba AACTYPJIAPHU TY3UIITHHU YPTaHIAM.
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