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Kupum

V36ekucton PecnyGnukacunmnr OupuHun Ilpesumentn UM.A.Kapumos
Omuit Maxmmucauar XIV ceccusicuaa cys3iarad HyTKUAa KaJapJiap Tau€piialtHUHT
axaMmuaThra wu3ox 0epu0 mryHmail neran »au: «buz onmmpumusra KaHjad Bazuda
KYUMalIMK, KaHJaih MyaMMOHU €4UII 3apypHsITH TyFUJIMAacHH, rarn OXUp OKuoar,
Oapubup xKagpiapra Oopubd KagamaBepaan. MyOosaracu3 aWTHIIT MYMKHHKH,
OM3HUHT KeNaXaruMu3, MaMmJIaKaTUMU3 KalaXard, YPHUMU3ra KUM KeIuIira €ku
OomKkagapok KwWiaubO aWTraHga, KaHmal Kaapiap Taiprammmusra OOFIIHK.
...Mamnakatumu3 kenaxkarn ydyH Oummit Maxmucuunr IX ceccuscunma kaOyon
krimHrad «Kagpnap taiépnam mMwumi aactypw»HUHT [1] amanra ommpunvimm
KyJla XaM MyXYMM axamusTra ra.

...JOKOpu Manakanu mnemaror KaapJjap Tau€piail Ba KalTa Taii€pralira
amoxuga 3bpTHOOp Oepuin so3uM. Kaapnap Taii€pnamHuHr cudartv, 3pKUH
GbuKpIOBUM MIaxc - (PyKapoHM KaMOJ TONTHUPHUIINIa, dpTara CUH(G XOHajIap Ba
ayIuTOpHsIIapaa KUMJIap Japc Ba cabok Oepuimra OOFInK.

Jlapxakukar, 0apkamMoJl MHCOH IIAaXCHUHT MIAKJUIAHUIIN O€BOCUTA Y3IIyKCHU3
TabJIUM >kapa¢Huaa amanra omanu. lllyrmait skan, Xap xabxaga myBaddakusTra
DPULIMILAA, JKyMJIQIaH, KOKOPH MAJakald KaapJyiap Talépiamjga MUAUIMN
JACTYPHUHT YPHHU Ba aXxaMUATU OEKUEcIup.

Kanpmap rai€pnamr mwumii  gactypu Ba  “Tabium  Tyrpucupgaru’”
KOHyHJIapaa[2] oyl TabJIMMHUHT acOCUW Makcaau O0030p HMKTUCOMAUETH
[IapOUTHIA MYCTAaKUJ HIUIAlra KOAUpP, pako0ardapnoll, IOKOpU Mallakaid
MyTaxaccHucaap Taiépinaniian noopar. by makcaara spuIMIn y9yH, ITyHUHTICK
Pecnyormkamu3 Ilpesunentu [llaBkar MupomoHoBud Mup3uéeB y3mapUHUHT
YUKUIUIapUAa, BUIOATIapra KUiurad cadapriapuiard KWJIMHIAaH HYTKJIapuaa Ba
V36exucton Pecrybimkacu damnmap AkameMEsCH akaieMHKIApU OuiIaH 6yiran
yupauryBiapa TabKUJJIaHTaHU Kabu “(ynnamenran dannapuu
PUBOKJIAHTUpMACcIaH TypuO, WIMHUN TaAKUKOT MILIapyW OWIaH aMaluéTHU Ba

W10 YUKAPUIIHUHI UHTCTPAlUACUHN TabMHHJIaMAaC 1aH TypI/I6, I/IKTI/ICOI[I/IéTHI/I



PUBOKJIAHTUPUIN aH4Ya KUWMH WII SKAHJIWTUHW X aWtud yrawmap. Wnmuit -
TEXHUKABUNA CATOXMATHIAH KEeHT (hoMganaHraH X0J1a, IOKCaK TEXHOJOoTHs Ba (paH
IOTYKJIapura acocCjaHraH uWuuiad 4YWKApull coxajlapu - aBTOMOOWIICO3JIMK,
CaMOJIETCO3JIUK,  MHUKPOOMOJIOTHSI,  JJIEKTPOTEXHUKA  Ba  JJIEKTPOHHUKA
CaHOATJApUHHU, TEJIEKOMMYHMKAIMSI Ba 3aMOHaBUA axOOpOT TEXHOJOTHS
BOCHUTAJIAPUHU TE€3 Cypbhariapa PUBOXKIAHTUPHUII YUYH Ca0OK OJIaéTraH xap Oup
IaxC y3W YpPraHraH TabJMM Ma3MyHHHM 4YYKYyp aHIVIAllM, Kaepja Ba KaHaau
TATOMK KUJIUIITHA OWJIMINHM, Xa€Taa dca Y¥3u aMamuéTra TaTOuK Kujla OJIMIIH Kepak.
Amna 11y HyKTau Ha3apjaH KaparaHja oJuil YKyB IOpTUHUHT Xap Oup OUTHPYBUHCH
Y31 srajuiaéTraH MyTaxacCUCIMK OYilnua majiaka Ba KYHHKMalapu JapakacUHU
Kypcarnb OepyBuM OUTYpyB MajlakaBUi MIIM Oa)xkapulUlapyd Makcajira
MYyBOQUKIUD.

Mexanuka, pu3vka, reopu3MKaHUHI KyIaad Macanajapu Ousra MabliyM
OyJIraH SJIMNOTUK, TUNEpOOSIMK Ba MapadOJIMK THUIJIard TEHrjIaMasapra Teruiui
OyJIMaraH XyCycuil XOCWJIaJM TEHIJIaMajiap y4yH MacalaJiapHU €4YuIlIra Kelajiu.
Opnarna OyHpail TeHTJIaMaJapHM MaTreMaTuK (M3WKAHWHT KJIACCHUK OYMaraH
TEHIJIaMAJIApH JCHNUIIAJIH.

Marematik (QU3MKaHUHT HOKJIACCHK TEHTJIaMacu OWpPHUHYM MapoTada
C.AYaruibIrMHHUHT TOBYII TE3JIMTAra SIKUH OYJIraH OKMMJIAPHU TEKIIMPHIII
unulapuaa yupaiiau, Oy MIniapja apajiail TUIJIard TEHIJIaMa JeraH TylIyHdYa
kuputwirad. Oparia TeHrjJaMa TEeKIIMpUIA€TraH COXaHUHT Oup KucMuja Oup
TUIITA, UKKUHYA KUCMHUJIAa 3ca OOIIIKa TUINTa TEeruinM 0yica, OyHaai TeHTIaMaHu
apajiail TUMAArd TeHIrJiamMa Jeuuiaiu.

Vrran naBp MoGaifHHMZa HOJOKAN IIAPTIM YerapaBhil MacaianapHH
ypranumra xyaa Kyn wnoiap Oarunuianrad. bymap karopupa A.B.bumanse,
M.C.CanoxunnunoB, T.K.xypaeB, A.M.HaxymeB Ba ynap YKyBUWJIAPUHUHT
UIUTAPUHUA aUTHO YTHII JTO3UM.

DIUMIOTHK TUIIAArd TEHIJIAMalap Y4yH 4erapaBuil MacajlalapHU KyWHILZA,
arap COXaHUHI' 4Yerapacuja KuaupwiaéTraH (QyHKUUSHUHT KuilmMatu Oepuirad

Oynca, y xonga Oy macananu Jlupuxiie macamacu jgedunanu. Arap COXaHUHT



yerapacujaa Kuaupwiaétrad GyHKIMSHUHT HOpMan OYyiinda Xocuiaacu OepuiraH
Oynca, Oynnaii macananapuu Heiiman macanacu aevimnaau. Coxa yerapacUHHHT
Oup KucMUJa Kuaupuiactrad QyHKIUSHUHT KuiiMaTu, Oolika Oup KUCMKJIa dca
VHUHT HOpMmall Oyiimua xocuiacu Oepwiran OVica, OyHmail wmacanaiapra
XonapMIpeH Macajacu jaevwiaau €ku OyiMacam Oolllka MaHOamapia OyHiai
Macananapuu upuxne-Heliman macanacu 1e0 aTanau.

butnpyB ManmakaBuii WIMAa Ky3Ja TYTWITaH aCOCUKA MAaKCaJl CHUHTYJIAP
KO3(PUIMEHTIM TEHTJIaMa Y4yH XOC COHJAp Ba XOC (YHKIWSIIAD XaKuIard
MacajlaJlapHd YpTaHWIl Ba CHEKTpal aHAIM3 ycyaumad ¢GoHgamanrad XoJiaa
ApUMIIOUpaZaH Ba YOpak JoupaaaH ubopar coxanapnaa upuxie Ba XoabMIpeH

MaCalaJlapUHUHI TAAKUK KWJIMIIIaH 1/16opaT.



I BOB. MATEMATHUK ®U3UKAHUHT APUM MAXCYC
® YHKIUASAJIAPH

1.1. Diep uTErpaLIapH

A) bupunum Typ Diluiep uHTerpaau (0era-pynkums). bera-QyHkims
yioy

(a,b) = x*( dx (1.1)

O ey

TEHITIMK OWIaH AHUKJIaHaIU. By TCHI'JIMKHUHI SI’HF TOMOHHNAArn HHTCIrpal

Diineprune oupuryu myp unmezpaiu aevmnanu. Kypcarum kuitna smacku, a >0

Ba b >0 Oynranna (1.1) uHTerpan sSKUHIANTYBYH, arap @ Ba D mapamerpiiapHUHT
OUTTacu HOJra TEHTI €KW HOJJIaH KWYUK OYJca XaM Yy30KJalryBuu Oynaau. Arap

(1.1) uaTerpanma X =1-t ammamrupuin Oaxapcax,
1
B(ab)=[t"*(1-t)" "dt=B(b,a)

TCHI'NIMKHU XOCHJI KMJIaMU3.

Jlemak, Oecra-QyHKIMS Y3WHMHT & Ba D aprymeHmiapura HucOaraH
cuMMeTpuK GyHkius dkad. DHAuW (1.1) uaterpamau Oynaknad WHTETpaIaiMus3.

bynaknab waTErpaam aMayutlapuHu
—(1-x)"", du=—(b-1)(1-x)"Zdx,

do=x3dx, v=x%/a
Oaxxapuo,
Xa _ Xa—l _ Xa—l (1_ X)

aHUSATHU YbTHOOpTA OJIicak, b>1 Gynranna



bynnan

b-1
a+b-1

B(a,b)= B(a,b-1).

(1.2)

bera-¢pynkuus a Ba b raHucOaTtaH cUMMETpUK OYITaHu yuyH, a >1 Oyaranna

a-1
B(&b):a+b_18(a—Lb)

(1.2) Ba (1.3) dhopmymnanapra acocan

(a—1)B(a-1b)=(b—-1)B(a,b-1).
Arap

a-1=p, b-1=q

Jlecak, y xoJjjaa

B(Qq+1y:%8(p+qu

(1.3)

Arap b mapamerp OytyH conra teHr Oyica, seHm b=n 6ymuca, B(a,n)

¢dynkuusira (1.2) hbopmynanu keTMa-KeT KyJUlalll HaTHKacuaa

B(an)=—""t N-2 N=3 1 gy
a+n-la+n-2a+n-3 a-+l

TEHTJIMKKa 3ra 0yiamu3. AMMO



B(a,1)= | x*dx

Q|

Il
O ey

OyIranu yayH

1.2-3..(n-1)
a(a+1)(a+2)..(a+n-1)

B(a,n)=B(n,a)=

Arapna a mapaMmerp XaM OyTyH COHra TeHr Oyiica, ssbHU a=m Oyiica,
(1.3) popmynanu KeTMa-KeT KyJUIalll HATHXKACHAa KyHHIard TEHIJIMKHU XOCHII

KWJIaMU3 .

~ 1.2.3.(n-1) )
B(m.n)= (m+1)(m+2)...(m+n-1) B(m1)=

1.2-3..(n-1) m-1m-2 1
:(m+1)(m+2)...(m+n—1)' m m—l"'EB(l’l)’

6ynnan, B(1,1)=1 Gynranu yayH

(n—l)!(m—l)!.

B(m,n)=B(n,m)= (man-1)1

Oumu (1.1) dopmynana a =b gecak,

B(a,a)= Ixal (1- x)a_l dx = H% - (% - sz Tldx

EKH1

1t
Oxupru uHTErpaiaa 5 X= - AIMAIITUPUIIHA Oaxapamus. Y xoJiia

1t
B@a)=—75 Jt2@-n*at
0




€K1

1 1
B(a,a)= T B(E,a).
(1.1) uaTerpanaa

y X

X=—— €Ku Yy=—-
1+y y 1-x

aMAIITUPUIIHU Oaxkapcak, OeTa-(QyHKIMs Kyiuaaru KypuHuIia E3uiaan:
00 ya—l
B(a,b) = [ —=—5dy.
0 (1+ Y)

by dopmymnama 0< a <1 xucobmad, b=1-a nmecaxk,

(ad-a)- [L
B(a,l1-a)= dy
O1+y

oynamm.

Xocui KWIMHTAaH HWHTErpal MaTeMaTuK aHauu3aa OJiliep ucMu OuiaH

OoFJlaHTaH MHTErpa 0yIMO, yHUHT KUIMaTH ra tearaup. lllyrmait kummo,

Sinrza

T

B(a1-a)= sinza

1
Arap xycycwmii xoaa, a=1-a= E JIecax,
B(l,l) =7
2 2

B) Uxkkun4u Typ Jilsiep unterpau (ramma-pynkmus). ['amma-pyHxims

XOCWI Oy Taiu.

yioy

I'(a)= T x* e dx (1.4)
0

10



UHTErpaj OuiaH aHUKJIaHAAU Ba Oy UHTErpall ukKuHuu myp Juiep unmezpaiu 1eod
arajaa.
by unrerpan a>0 na sxunnanryByu, a <0 1a3ca y30KJIalryBuYuIup.
bynaknab uHTerpauia HaTMxKacuaa yuoyHu

+00 +00 ~+00
a I x2 e Xdx = lim A% "+ j x%eXdx = j x3e~Xdx,
0 A—>+x0 0 0

SbHU
I'(a+1l)=al'(a) (1.5)
pPEKYppEHT POPMYJIaHU XOCHIT KUJIAMU3.
by ¢popmynanu kerma-keT Kyinal, Kyiuaarura sra 0yiaMus:
I'(a+n)=(a+n-1)(a+n-2)..(a+1)al(a).

Arap Oynna a =1 gecak Ba
+00
r1)= j e Xdx=1
0

Oy mMIMHYU YTHOOPTa 0JICAK, Y X0JI/1a
r(n+1)=n!
kennb yukaau. N =0 O6ynranma oxupru hopmya
0l=r(1)=1
KYpUHUIITA 3ra 0y Iaau.

[y maiitraua ramma-¢yakmusga a >0 ned xucoOaIuK Ba YHUHT KHAMATH
cudaruna (1.4) uHTErpaTHMHT KUUMATHHH OJIWK. [ amMma-QyHkuusauar (1.5)
X0CCacHy yHU @ HUHT MaH(uil KuiiMaTiapuaa xaMm aHukjamra épaam Oepaiu.

Owur asano a>0 ga I'(a)>0 Ba I'(1) =1 6ymrammru yuyn (1.5) nan

lim I'(a+1)=+x, lim I'(a)= lim M

a—>+o0 a—>+0 a—>+0 a

= 400

SKAHJIMTU KEJIHO YUKaIu.

Arap (—1) <a<0 o6ynca, (1.5) HUHT YHT TOMOHH F(a +1) maBxyn 6y1m0,

YHJIaH Ken0 YUKyBYU

11



r(a)- F(aa+1) (L6)

HucOar xam MabHOTa dra Oymagu. Illyauar ydayH tabpud cudaruga (1.6)

TEHITIMKHUHT YHT TOMOHHMIAIM HHMCOATHMHI KUMMATHHU TraMMa-(QyHKIMSHAHT
ae(—1,0) 6ynrannaru kuiivary cudarnaa Kabyir Kiuiamus.
VY xonna (1.6) nan kenmud YUKATUKH,
lim I'(a) =—x, lim T'(a)=—w (1.7)

a—>-0 a—(-1)+0
Arap (—2)<a<(-1) 6¥uca, (1.6) HUHT YHI TOMOHH MabHOTa 3ra 6y 1anu Ba
IIYHUHT Y9yH YHUHT KAWMAaTHHU F(a) GYHKIUSHUHT a € (—2, —1) Oynranmaru

KuiimMatu cudaruaa Kadysn KuiaMus.
(1.7) TenrnukIapHu YbTHOOPTA OJICAK, (1.6) HaH ke YNKAJIHUKH,

e

Xynau my kabu, xapa€HHU naBoMm STTupuO, (1.6) TeHrmmk Epaamuaa
ramma-QyHkuusiHn - Va e (—n,—n+1) opamkna anuknaiimus, 6y epaa ne N,
bynna

a_)|(| _rn)JrOF(a) = 400, a_>|(l _rp)_ol“(a) =Foo

o0ymmo6, N Kyt Oynranma IOKOPH UIIOpaI, TOK COH OYIIran1a3ca Kyl WIIOpaiu
TEHIJIMKIIAp YPUHIN Oy Iajiu.
@Papa3 KuIalmK, a e (—n, -n +1) oyncun, y xonna a+n>0. lyHuHr yuyH
F(a + n) (1.4) Tabpud MavHOcuaa maBxkyna. Yura (1.5) ¢opmynanu n mapta
KeTMa-KeT KyJyuiao,
I'(a+n)=(n-1+a)(n—-2+a)..(1+a)al(a)
TEHIJIMKKa 3ra 0ynamus. by epian aca

I'(a+n)
a(a+1)..(a+n-2)(a+n-1)

I'(a)=

TEHTJIMK KEJINO YUKAIIH.
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Hemak, uxtuépuit OyryH Oynmaran maHuii coH yuyH I (a) HUHT

KUAMAaTUHU IOKOPUIArd TEHTIIMK OV Hnda Xuco0Iai MyMKUH JKaH.

1.2.T'aycCHMHTI runepreoMeTpuK GPyHKIUSACH

A) Acocuii Tabpudiap

Yoy

X(1-x)y"+[c—(a+b+1)x |y'—aby=0 (1.8)
eunepeeomempux mernenama €ku I aycc menenamacu ned aTaayBYd TEHTJIAMaHU
Teknmpamus. by epna a,b,c - yura uxtuépuii mapamerp 0yiamO, XaKMKU EKH
KOMIUICKC KuiiMaTiapHu KaOyn Kwianu. bynmapian wkkuracu: a Ba b TeHrmamana
CUMMETPHUK UIIITUPOK ITATH.

X=0 Ba Xx=1 OynraHga TeHIJIaMaHUHT TapTUOU OYy3WIMO, OUPUHUU
TapTUOJIM TeHrJamMa Xocun Oynmanu, X=oo na 3ca (1.8) TeHrnmama ymymaH
MabHOCWHM HykoTamu. IllyamAar yayn Oy HyKragap Maxcyc HyKTamap
XucoOIaHaIH.

(1.8) Tenrnamanunr equmMuHu X =0 Maxcyc HyKTa arpoduaaru e4uMUHH
o0
n
y=2 Ax (L9)

n=0
Japakaun KaTop KypUHUIINAA U3J1aimMu3. byHnan

e}

yl — Z nAth_l

n=1

€K1

Y= (MDA,
n=0

y":in(n +DA X"t = i(n +1)(n+2)A,,x".
n=1 n=0

by xocunanapausr Kuiimatran Ba Y HU (1.8) Tenrnamara kysamus. Y xonna

13



o0

D> x@=x)(n+1)(n+2) A, x" +

n=0
+i[c—(a+b+1)x](n +1) A, X" - iabAhx” =0.
n=0 n=0

Homawmym  Aj,...,A,,... y3rapmaciapHd TONHMII  y4yH  aHUKMAC
kodpdurmentinap ycymuaan (QoimamaHamMu3, OyHra acocaH X HHHT OHp XHWJ

napaxatapy oJIuAard Kod(GQHUIMEeHTIapHI HOra TEHIJIAL Kepak. X< OJIHIari

yMyMui K03 puiineHTIapHu HOJIra TEHIJ1a0, yioy

—(k—-1)kA +k(k+1)A,  —k(a+b+1)A +
+c(k+1) A, —abA =0

TEHIJIMKHUA XOCWI KiiiaMu3. byHian

peKyppeHT Gopmyrarasra OyiaMus.

by epna Ay=1 Ba c¢#0,-1, -2, ...,—n,... 1e0 xucobnaiimMus. (1.8) rumnep-
rEOMETPHK TEHIJIAMAHMHT OMPHMHYM Xycycuil eummu ) Hu F(a,b,c,x) opkam
Oenrunad, A, koapduuueHTnapHuHr TonwiaraH kKuiiMamiapunu (1.9) karopra

KysMu3. Y xojaa

* a b
y, =F(a,b,c;x) 1+Z Al (1.10)
n=1Cn:|'n
by epna
an:%:a(a+l)...(a+n—l),

xycycuii xoma, (a)=18a VneN yuyn (1) =nl.

(1.10) katop eunepeeomempux Kamop, Oy KaTOPHUHT HUFMHIUCH OYJraH
F(a,b,c;x) gynkums sca ecunepeeomempux ghynxyus neinnanm.

JanamOep MpUHIIUITUTA aCOCaH,
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(a+n)(b+n)
(n+1)(c+n)

un+1
un

= lim

nN—o0

lim

N—o0

x‘=|x|.

Hemak, (1.10) xatop |X|<1l ma aGcomor sikummamysuw, |X|>1 na
y3oKmantyBun Oymaau. McOGorcm3 acimatmd yrammsku, X =1 Oyaranma, arap
c—a—-b>0 6ynca, (1.10) xatop abcomoT sKUHIAUIyB4YH, arap C—a—b<0
Oynca, y3okmauryBuu, X =-1 Oynranga sca, arap C—a—b>0 Oynca, abcomoT
SKUHJIAITYBYM, arap -1l<c—a—-b<0 Oynca, maptim SKUHIAUIYBYH, arap
c—a—b < -1 6yica y3oKanryBun Oy aau.

Arap (1.10) popmynana b =c 6¥ca,

(a), =(-1)"(-a)(-a—1)..(-a—n+1)=(-1)" [‘a]m

TCHI'JIMKKAa aCOCaH

OMHOMMAJ KaTOP XOCHJI Oy Iaau.

Arapaa a=1, b =c 6yca, (1.10) bopmyna ymody

- n 1
F(l,b,b,x)=1+nZ:; X =T

KYpHHUIITa 3ra Oyianu, sbHu a=1, b =C Oyaran xoiaa rurmepreoMeTpuK KaTtop
TCOMETPHUK MPOTpeccusira aillaHaau, IIyHUHT YIyH XaM y THIIEPTeOMETPHK KaTop
ned aTanraH.

(1.8) TeHrnamaHMHr MKKUHYM XyCcycHwi, ymyman aifrranma, (1.10) ra
YU3UKJIM OOFJIMK OyIMaran eauMuHU Torwmi yuyH (1.8) Tenrnmamana

y=x"n

aIMamTHpHUImHA -~ Oaxapamus. Y xonga (1.8) Tenrmama Kyhdumgarua KypuHHUIIIA

€3WIau:

X(1-x)n"+[(c+2p) - (a+b+1+2p)x |n'-
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+c-1
—{ab+p(a+b+p)—w}7=0
X
By Tenriama (1.8) TeHrinama Tunura TerMuuid Oy yuyH p=1-C (€ku

p =0, anbarra Oy X0J1 OM3HU KU3UKTUPMaIn) Oy Iuim kepak. Y xoJjiaa
x(1-x)n"+ {(2 —c)-[(@a—c+1)+(b—c+1)+1] x}n'—
—(a—c+1)(b—-c+1)n=0

TeHrnamara dra Oynmamms. Ulynnmait kwmb, p=1-c Oymranga y=Xx"n
anmvarrrapuir (1.8) TeHrIamMaHu XyAau Iy KYpUHUIIIArd TeHIIaMara YTKa3aiu,
Oynzaa dakar a,b,C nmapHu MOC paBuIIia
a-c+1, b-c+1 2-c
napra anMaiuTupum 3apyp. Jemak, Oepuiaran (1.8) TeHrmama y;, ra 4M3HKIH
OOFNMK OyImMarax
Y, =X °F(a-c+Lb-c+12-¢X)
eyumra sra 6ynanu. llly 6unan 6upra, Y,
2-c+#0,-1-2,..,-n,..
OynrannaruHa MabHoTasra 0ynanu. lllynnait kummo, (1.8) TeHrnamanuHr yMmymui

€UMMMHM KyWHIaru KypuHUIIA E3UII MyMKWH:
y:ClF(a,b,c;x)+szl_CF(a—c+1, b—c+1, 2—c;x),
Oy epaa C, Ba C,- uXTHEPUH y3rapmaciap.

Arap THUIEpreoMeTpHK (YHKIHATa CUMMETPUK OYJmO kupran asa b
napamerpiapaan 6urracu Manduii 6ytyH con (—N) ra Tenr 6yunca, (1.10) runep-
T€OMETPHK KAaTOp y3WIMO KOJIQJH Ba y 1-Aapakaln KYXaara ailiaHau.

Arapna a=-n,b=-n, 0ymb, Oynma mn,n,eN O¥yinca, y xouna
TUIIEPreOMETPUK KaTop Kymnxaara aiinaHuO, YHUHT Japaxacu Ny,N, COHJIAPHUHT

KWYHUTUTA TEHT OYIajIu.
(1.8) TenrmamanuHr X =1 Maxcyc HykTa arpoduaard eUrMMIAPUHHU TOTIUII

yuyH t=1-X ammamrupum kuwiamu3. Hatwkana (1.8) Tenrnamanan sitHa y3ura
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yXWam TeHrjaama Xocun O0ymub, sHru TeHrnama g =a, b =b, ¢,=a+b-c+1

napameTpJiapra sra o0ymaau. byau spTbopra omud, (1.8) TeHrmamanuHr X =1
Maxcyc HyKTa arpoduuard YM3HKIA OOFIMK OViaMaraH eYynMIIApUHU E3MII
MYMKHWH:

y;=F(aba+b-c+1L1-x),
Ya=(1-x) P F(c-ac—b,c+l-a—bl-x),

6y epna c—a—beZ Ba[l-x|<1.

L w=t""y anmamrrupum Gaxapcak, o(t)

Arap (1.8) tenrnmamama t=X"
¢GyHkumAra HucOaraH, nmapamerpiaapu & =a, by =1+a—c, ¢, =1+a—b, Oyuran
TeHryiamara sra 6ynamu3. bynna (2.1) TeHrmaMaHuHr X =00 Maxcyc HyKTacH sTHTU
teHramanuar t=0 maxcyc Hykracura anMarianu. bymapau 3pTHOOpra 0J1M0,

(1.8) TeHrmaMaHWHr X=o00 MaxCyCc HYyKTacu aTpouaard YHU3UKIN OOFIIUK

OYJIMaran MKKA €4UMJIapUHU TOTIAMU3:

Vs = x‘aF(a,l+a—c,l+ a—b;lj,
X

Ve = x‘bF(b,1+b—c,1+b—a;£j,
X

6y epna a—beZ Ba [x/>1.
lynnaii kw6, (1.8) TeHrmamaHwHT mapamerpiapu C,c—a—-b,a—-bgZ
MIApTIApHU KAHOATJIAHTHUPraHia YHUHT OJITUTA acOCUM euuMIIapu THIep-

reoMeTpuK QYHKITUS OPKAIH E3WIIAIITMHA TOTTHK.
B) Acocuii Tabpudaan keJud YuKyBYM popmyaaaap

(1.10) xkaropHu Xamnad auddepeHIaIan HaTKacuaa JapXoJ1 Yoy
di F(a,b,c;x) =a—bF(a+1,b+1,c+1;x)
X C

(dhopMyITaHu XOCHIT KAJIaMH3.
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b

(1.10) xaropun asBan x?, x° éku x° T ra Kymaiitnpmb, cyHrpa xamiab

nuddepeHmamiacak, Kyiuaaru Gopmynaiap Kenmd YuKaau:

di_xaF(a,b,c;x)] =ax*'F(a+1b,c;x),
X L
% :be (a,b,c; x)} =bx"'F (a,b+1,c;x),
%_xc‘lF (a,b,c; x)] =(c-1)x*?F(a,b,c-LX).
Xynau 1y Kabu KyWn1ard TeHTJIMKIIap XaM YPUHIIH:
n
1. OI—F(a,b,c;x) =MF(a+n,b+n,c+n;x) :
an (C n
dn
2, d—n[xa+”‘1F(a,b,c;x)] =(a), x*'F(a+n,b,c;x).
X

n

3. j—[xc‘lF(a,b,c; x)]=(c-n),z°"F(a,b,c—n;x).

Xn

d n
dx"

[A-x)*""1F(a,b,c;X)] =

=(-1)" W(l— X)®1F(a+n,b,c+n;x).

5. i[(l— X)3PCE(a,b,c;X)] =
dx"

_ (€=a)n(c=b), 1-x)*"P*"F(a,b,c+n;X).
(©)n

dn 1 b—c+n

o [x"(1-x) F(a,b,c;x)] =

X
=(c—n)x* " (1~ x)b_C F(a—n,b;c—n;x).

7 dn c-1 a+b-c .
.ﬁ[x (1-x) F(a,b,c;x)] =

= (c-n) X" (1= X)) " Fa—n,b—n,c—n;x).
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n
8. (;jF[Xc—am—l (1_ X)a+b—c F(a,b,c; X)] _

=(c—a) x**1-x)*"""F(a-n,b,c;x).
By TeHrnmukmap TYFpuiIMrura, macajgaH, MaTe€MaTUK HHAYKUUS METOJU
OWJIaH WIIOHY XOCHJI KWJIUII MYMKUH.
Oparna ywby omrura F(axlb,c;x), F(abzxlc;x), F(abctlx)
¢byukumsiiap F (a, b,c; X) dyHKUMsTa KYIHU QyHKOMsap aeiunagu. F (a, b,c; X)

Ba MXTHEPUN yHTa KYIIHW MKKKM (QyHKOMsuiap opacuiaa koddduuueHTIapu x ra
OOFMMK YM3UKIM (QYyHKIMS OYiaraH YW3WKIM KoMOMHaius Mapxyn. bynmai
koMOuHanusimap 15 ta O0ynmO, ynapHu Oyrok Hemuc marematuru Kapn Iaycc

TOIITaH.
C) I'mnepreomeTpuk GyHKUMSHUHT HHTETpaJ udogacu.

(1.10) xkaropuu

TEHTJIMKHYU 3bTHOOpTa 0110, YOy

F(a,b,c;x)=1+i

e )

KypuHUIIIa €310 OJIaMU3.
bynuman  (1.1) Oera ¢ynknus Ownan ramma (QyHKIMS —oOpacuuaru
_I'(a)r(b)

B(a,b)=—2 "/
(a,b) F(ath) ¢opmynara acocan
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I'(b+n)(c—b)

B(b+n,c-b)= Fern)

(1.11)

Oynrannauru cababym, aBBAITY TEHTJIMK

I'(c) 2 I'(a+n)

I'(a)l(b)T'(c—b) nZ:(:) n!

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

kypununia é3unanu éku (1.11) raacocan

I'(c) 2 T(a+n) .t

O ORI Tt A A

F(a,b,c;x)=

by epmarn wmHTerpan N HUHT Oapya KMMMaTiapuaa SKUHIANTYBYH OYIraHu

ydyH
b>0, c-b>0 éku c>b>0 (1.12)
AP TAAAPHUHT OaXKap WITHIIH 3apypaup.

ABBaJITH TEHTJIMKHU yIIOY

r(c) &T(a+n);

F(b)r(c—b)g‘) n'r'(a) !tnm_l(l—t)c_b_lx“dt -

F(ab,c;x)=

1

gy 5 ey

0 n

KypuHHIIa &3u6 omamus. MaTerpan octimary imrunmm (1—Xxt) ° byHKIusamHr

YeKCH3 KaTopra €lnnmacuaad noopar OyJranu yuyH

F(b)rr((?_b)itb1(1‘t)cbl(l‘“)adt 113

F(ab,c;x)=

dopmynara sra Oymamu3. By sca rumepreoMeTrpuk GYHKIMSHUHT HHTErpaj
KYpUHULIUIUD.

(1.12) maptnapuu 6utrra C—a—b>0 mapt OWaaH aIMaIITUPHII MYMKHH.
Xakukaran Xxam, arap a <0 Oyica, —a >0 Oymaau Ba Oy TeHrcu3ukHUHT (1.12)
TEHI'CU3JIMKHA MKKMHYUCH OwmimaH KynmoO, a—b—C>0 TEeHrcCH3IMKHH XOCHII
Kunamu3; arapga a>0 Oynca, Oy tenrcusmmknad, (1.12) TeHrcU3MMKIAPHUHT

VUKKUHYKCHUIAH Ky4IMPOK OYran C —b > a TeHrcusimkkasra 0yiamus.
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1.3. beccea pynkuusiaapu
A) bupunyu typaaru becces pyHkuusiiapu
Yoy
X2y "+ >Q/'+(x2—v2)y:0 (1.14)

E€KH1
2
y“+£y'+(1—v—zjy—0
X X

TeHrnama beccen menenamacu neiwmnanu, OyHma V y3rapmac con (1.14)
TEHIJIaMaHUHT unoexkcu Je0 aTtanajiy.
v>0 Oyncun. KeilinHru xucoOjalulapHd COAJAIAIITHPUII MakKcaauaa
(1.14) Tenrnamana
y=x"z
anMarTupuIn 6axapamus. Y xohaa Z GyHKIUSHA aHUKJTAI YIyH

z"+ 2V+1z'+z:0 (1.15)
X

TEHrjamara 3ra 0ynamus3. by TeHIrlIlaMaHUHT €4UMUHU

o0
z=Y CX"
n=0
Jlapakajau KaTop Ky PUHUILINIA U31aimMu3. byHaan

2'=C +2C)X +3CX° + .o+ (N+2)Cpy X"+

2.9, 2C, +3CaX +...+(N+2)C X" +...
X X
2"=2C, +2-3C5X +3-4¢, X% + ..+ (N+1)(N+2) o pX" +....

Xocwi 0yaran karopsapuau (1.15) TeHrinamara Kynno, Kydnaard TCHIIMKHA

XOCHJI KUJIaMU3.
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2V+1
X

G +[ 2¢y +(2v+1)2c, +Cy |+ | 2-3c+(2v+1)3cs + ¢y X +

+[3-4c, +(2v+1)4c, +C, |X° +...
+[(n+1)(n+2)c, o +(2v+1)(n+2)cy, +C, X" +...=0
AHUKMac Kod>(QQUIMEHTIap yCyJqura acocaH, X HUHI Oapya Japaxaiapu
oJIIuard KodpPuIMeHTIapHN HOJIra TCHTJIaiMM3
c, =0 (1.16)
(n+1)(n+2)c,,, +(2v+1)(n+2)cy,o +C, =0, N=12,....
bynnaun

Cn
=— , =0, 1 2,... 1.17
Cn+2 (n+2)(n+2v+2) " (117)

kemu6 unkanu. (1.16) Ba (1.17) ra acocan

¢, =——0
> 2(2v+2)

Co Co
4(2v+4) 2-4(2v+2)(2v+4)

C4:_

..................................................

Con = (-1 5 -
" 2-4..2n(2v+2)(2v +4)...(2v +2n)

~(-) :

2°".1.2.n(v+1)(v+2)..(v+n)

lynnait ko, (1.15) TeHrmaMaHuHr €4UMHU Yoy

0 (_1)n X2n
= 27".1.2-...n(v+1)(V+2) . (VD)

z=cy|1+ (1.18)

Karop Owmnan udopananagu. bynma Cp - y3rapMacHU UXTHEPUN TaHIA0 OJIMIL

mymkuH. JlamamOep Oenrucwura acocas, (1.18) karop X HuHT Oapya KHMataapua

SKUHJIALTYBYY OYIUIIMHYA TEKIIUPUO KYPHUII KUHHH dMac.
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Hapaxamu katopHu Xaninad auddepeHnuaviam (SKAHIAMNI OpaTuFH
WYuIa) XxaMMa BakT KoHyHH Oynranu yayH (1.18) xatop Owmnan udogananran z
xakukataaH xam (1.15) TeHrinamMaHuHr e4uMu Oy naau.

Onarna ¢y y3rapmac

116 Tamab omHad. Yoy
1-2-...n=n!=T(n+1),
(V+1)(V+2)..(v+m)T(v+1)=(v+2)(v+3)...(v+n)A(v+2)=
=(v+mI(v+n)=T(v+n+1)
TEHTJIMKJIApHU YbTUOOPra 0JICaK, Z KyWHJaru Ky puHHILAA E3UIaau:
© n.2n
Z:2VA(V+1)+§ 22" 2., (V+i)(1v)+X2).__,.(v+ n)A(v+1)

—Z

( 1)ﬂx2n
22““’1“ (n+1)T(v+n+1)

(1.14) TenrnamanuHr euumMu Y =X'Z QyHKuMAgaH wuboparaup. by

byukusHU J, (X) opkaiu 6enrunabd onamus. Jlemaxk,

ey

W)= L rm v

(1.19)

Jy(X) bynxuust 6upunuu mypoazu V undexciu € V mapmubmu Beccen

dyukyuanapu aevunanu. Aupum anabuérnapna Oy QyHKUMSUIAD YUIUHOPUK
@ynkyusnap ned xaMm ataiajau.

JV(X) dbyukims (1.14) beccen TeHrmamMacUHUHT €4UMIIapUAaH OUPUIUD.

Xycycan, V=0 6¥yaran xoiga
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\]O(X)_iﬂ_iﬂ (1.20)
v=1 mansca

714}

. /ng_,
1mL12173 14 15 f

o

(1.21)

& nl(n+v)!

(1.20) Ba (1.21) dpopmynanapaan kypunaauku, V=0 &ku uxtuépuii OyTyH
Ba Kyt V ap yuyH JV(X) dbyHKIws )XydT GyHKIHSITaH HOOpaTIup.

M30x. vV kacp Oymranma X<O0 map yuyn J,(X) dynkums, ymyman
anTranga, MaBxyM KuiiMmariaapHu KaOym kwmagu. ((1.19) ra xapamcun). MaBxym

KAMaTiap OWIaH WU KYpPMacivK Y4yH JV(X) HU (V Kacp Oynranma) X=0 map

yuyH tekmmpamus. (1.14) Ttenrnmamana V2 UIITUPOK ATAETraHiauru Tydaiim
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IOKopuaard — Mmyioxazaiap V Hu (-V) Owian anMamruprapga xam  (1.14)

TEHTJIaMaHUHT equmura o6 kenmann. (1.19) na Vv Hu (- V) ra anMarmrupcak

1L,(0)=3 . (_1),1@2””

= T(n+1)r(-v+n+1)

(1.22)

byHKIMS XOCWI Oy Iaau.

JV(X) byHKIusa xaM OMpuHYM Typaaru (—V) MHAEKCIH EKH (—V) TapTHOIN
beccen pynkuusicu neinnanu.

Jy (X) Ba J, (X) byHKIMsIap V uHASKC OyTyH Oy IMaraHaa Yu3uKiIf 00 FIIUK
oynmaiiau, uyHku Oy pyHkuusmapau udoxaanosuu (1.19) Ba (1.22) karopiaapHuHT
OomuIaHFuy Xaayiapu HoJimaH (apkim kKoddduimeHiapra 3ra 0yaud, X HUHT
TYpJIM JapaXaJapyuHU 3 HIUTa OJIa Iu.

llynmaii kwmb, OyryH Oymmaran wuHAekc ydyH (1.14) TenrmamanwHT

YMYMHH €UMMH KyHH1aruaad noopar:
y=CJ, (x)+CyJ_,(x), (1.23)

Oy epna C;, C,-uxtuépuii y3rapmacuap.

B) Uxkkunum typaaru beccesa pynkuusisiapu

Arap Vv 6ytyH con 6ynca, n=0,1,...,v—1 map yauyn —V+n+1 udonaa Hon
¢ku MaHpui OyTyH KuitmMaTiiapra TeHr Oynaau. Jlemak, N HUHT Oy KuMatiaapuaa
F(—V+ n +1) =oo Oymaau. Ulynunr yayn xam (1.23) KaTOpHUHT MOC XaJJIapuHH

HoJra TeHr 1e6 xucoonaitmus. lllynnait kunub, OyTyH V nap y4yH

e ;)

& T(n+1)r(—v+n+1)

n=v

éxkn, N=V+K necak,
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) (_l)k 5 2K +v
_ Vzr — (2) ):(—1)VJV(X) (1.24)

= r(v+k+1

Jemak, v>0 6yryn cou 6yiran xonna (1.24) ra acocan J,(Xx) Ba J_,(X)
GyHKIMSAIAp YM3UKIM OOFIIMK Oynamu, sibHU Oy xojia, aciuuu onranga (1.14)
TeHrJIlamMa Ourra xycycuid eummra sra Oymamu. Illynwnr yuyn (1.23) Beccen
TEHrJJaMaCUHUHT YMYMUI e4uMH 0y Jia oJMaiiiu.

(1.14) TenrnamaHUHT UKKMHYU XyCYCUH €YUMUHU aHUKJIAII YYYH Kacp V jap

yuyH (1.23) nan C; Ba C, y3rapmaciaapHu Maxcyc Tanna0, ymoy

Y, (x)=ctg(vz)J, (x)—cosec(vr)J_,(x)=

_ Jy(x)cos(vr)—J_,(x) (1.25)

sin(vz)

byHKIMsSIHU Ty3amMu3, V OyTyH coH Oymranma (1.25) dopmymaHuHr cyparu

3, (X)(-1)" = JI_,(x) ra Tenr 6ymu6, Gy ndoma (1.24) ra acocaH HoOIra TeHr;
Maxpakd XaM Hojira TeHr Oymanu, sipHU (1.25) — aHuUKMaciauKaaH ubopar
Oymanu, V HU OyTyH COHra MHTHJITHPHO, Oy aHWKMAacCJIMKHUA odamu3. Jlomuran
KOHWacuraacocan

—[J x)cos(vrr)—J_,(x)]

—1i ov —
Y (x) = limY, (x) = lim ism(m) -
ov

cos(vz) 23, (x) = zd, (x)sin(vz)— 23, (x)
= lim v v -
v—n 7w COSVr

0

[;VJV(X)(—U oy X )}

7[(—1)“
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Oxupru udomama J,(x), J_,(x) ypuura ymapru udomamosun (1.19),
(1.22) xaropnapuu Kyiunb6, v 0yiinua nuddepennuaniad, cyHrpa v ypHura 0yTyH
N COHHM KyHcak, Oup KaTop xucoOjauuiapaaH KeHMMH  KyHHIaruHu XOCHI

KWJIaMU3:

Yn(x):EJn(x)(ln§+cj—£§(n+!_l)!(§j_n+2k_

T T =0

1 i (-1)" (XJMK ( mi% rnzk:%} (1.26)

7 ki(n+k)!

oy epna C=0,577215664... - Diinep y3rapmacu.
Xycycuit N =0 6yaran xonaa

ool EEHET 4

7T k=1

Y, (X) dyskumsan v=n 6yaranaa (1.14) TeHrnama Kyiiub, XaKukartaH xam
Oy TEHTJIaMaHUHT €YMMH DKAHJIUTUra MIoH4Y xocui Kuiamus. Iy Ounan Gupra
J, (X) Ba Y, (X) GYHKUMSITApHUHT YU3UKIN OOFIMK OV IMIIN MyMKHH 3Mac, YyHKHU
Oynapnan OupuHuncu X =0 11a yekm KuiiMarra sra, UKKUHYHUCH 3Ca YeKCU3TUKKa
aitmananu. [emak, Y, (X) dbyukuwmst (1.14) TeHrIaMaHUHT UKKUHYH XYCYCUN €4UMU
oynanu.

(1.26) hbopmyna Ouan aHUKIaHTaH Y, (X) GYHKIMS  UKKUHYYU mypoazu n -

mapmubau beccen ¢hynxkyus éxu Bebep ynxyuscu nevunanm.

Hemak, beccen tenrnamacuaunar ymymuit eaumu V=ne N Oynranna
y=CJ, (X)+CyY, (%)
(dopmyna 6unan anukiaHaau. byana, C; Ba C, -uxtuépuil y3rapmaciuap.

C) Typau unaexkcan becces pyHkumssiapu opacuaaru MyHocadéatiap
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Nxtuépuit v yuyH ymoy

%[XVJV(X)] =x"J,_1(x), (1.27)
%[X‘VJV (x)] =—Xx"Jy;1(X) (1.28)

bopMynanap YypuHINIUD.

(1.27) dopmyna J,(x) ypuura ymmar (1.19) wnbomacuHu Kyitum

HaTMKacHuIa JapX0Ji KeMO YuKaau. XaKuKaTaH XaM

n_2n+2v

droy _ d < (_1) X —
&[X JV(X)]_&E) 22V (n+1)C(n+v+1)

0 (_1)n 2(n +V) X2n+2v—1

1)(n+v)I'(n+v)

>
+

Xyaou mynra yxmam (1.28) ¢opmyna wucoOotiaamamm. Arap (1.28)

dbopmynana vV HU (—V) OwiaH anMaluTupuo,

%[XV‘]—V(X)J :_XV‘J—V+1(X) (1.29)

TEHTJIMKKA 3ra 0yIaMu3.
Xyaau myHra yxmam (GopMmyliaiap UKKAHYH TypJaard Moc (QyHKIHsUIap
yuyH XaM Vpuniau Oynanu. XakukaraH xaM, V HH Kacp cOH xuco0ma0, (1.27) u

ctg(vz) ra, (1.29) mm oca cosec(vz) ra KkymaTMpub, Xocwin OYiraH

udoaanapHUHT OMPUHU UKKUHYUCHUIAH alupamMus. Y XoJaa
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cos(v—1)z =—cosvz, sin(v—-1)vz=-sinvzr

dbopmynamapau YbTHOOPTA OJICAK,

i{x" J,(x)cosvz - J_, (x)} _ v dyacosv-Dz-J

dx sinvz sin(v-1)r
€K1
d
&[XVYV (x)] =x"Y, 4 (X) (1.30)

TEHTJIMK XOCWII Oy aau.

(1.30) na v Hu (—V) ra anmauTupcas,

%[X_VY_V (x)] =x""Y_y4(x) (1.31)

dbopMmyara sra 0ynamMus.

Arap (1.28) uu ctg(vr) raxynaiitupu6, cyurpa ynnau (1.27) xa v uu (—Vv)
ra aJMaluTUupuir Ba COS EC(V7Z') ra KynauTupuiijaad XOCcui OYJraH TEHIJIMKHU
xaqab aiupuo,

cos(v+1)z=—cos(vr), sin(v+1)z=—sin(vr)

TEHIJIMKJIApHU YbTUOOPra 0JICakK, Kacp V Jap yuyH

LY (9] = X Y () (1.32)

dbopMyna Kenmub YUKaIH.

byryn v map yuyn (1.30), (1.32) dopmynamap V HH OyTyH COHra
UHTWITUPUO, TUMUTTA Y TUII HATHXKACHUA XOCUIT OV IaIu.

(1.27) Ba (1.28) ¢dopmynamapHUHr HaTWxkacu cudathga Kylugara

dbopMynanap keaubd YMKaIu:
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XJ\"(X —vdy(x :_XJV+1(X)!
Jv2(X) = uas (¥) =23, (%), (1.33)
Jya(x) Jv+1(x):2_):ljv( )

by ¢opmynanapuunr Oupunuu ukkutacu (1.27) Ba (1.28) Hum OeBocuta
nuddepeHnamia HaTukKacuaa, KeHMHIM MKKUTACcH 3Ca aBBAJTMIAPUHM KY LM

Ba allMPHII HATHKACHa XOCHII Oy IajIu.
(1.30) Ba (1.32) popmynanapaan doinananud, Y, (X) QyHKums yuyH xam
(1.33) ra yxmam TeHTJMKIApHU KENTUPUO TUKAPHIIT MyMKHH.

bupunuu typ beccen pynknusiiapu yuyH Kyiuaaru

dm _‘]v(x) —_(_1\M Jv+m(x) me N:
(de)m I xV :|_( 1) xV+m ! N;
(x?j:)m :x"JV (x)] =x"""J,_m(X), meN;

PEKKypeHT (popmyranap Ba ymoy

+00
3, (i =%)= 2 Juac (%) I (%),
k=—o0

—+00

3,06+%)= > (-1 3y (%) I (%)-

k=—00
Ky Gopmynagapu Ypunnuaup. Kymmm dopmynanapunan Xycycuil xomna

v =0 Oynranga Kyhuaaru

Jo(xl—xz):Jo(xl)JO(x2)+2k§ka(xl)Jk(x2),

Jo(x1+x2):Jo(xl)JO(x2)+2k§w(—l)k 3 ()3 (%),

MYXHUM TEHIJIMKJIAP KEMO YHUKaIH.

D) Beccea pyHKUMSIIIAPUHUHT APUM XYCYCHH X0JLTIapH
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Maremarnk ¢usukana ymoy Jo(X), Ji(x), Yo(X) Ba J;,1/0(X) Beccen

byukuumsimapu  9Hr  kyn  yupaiau. (1.33) dopmynanapHUHT OXMPTHUCHUAAH
KypumsTHKY, J,(X), J3(X) Ba xoKkazo dyHKumsmapHu xucobmaur Jo(X), Ji(X)
(GYHKUMSTApHUHT MOC KUMMAaTIApUHUA XUCOOIaIra Kenaam.

16): 011’ QU IPPPA (X), OyHna N - OyTyH CoH, (pyHKUMSIHM KapaiiMu3. ABBajo,

J1/2(X), I_gy2(X)  QyHKIWSIApHUHT KuiiMaTiapuHu XucoOnmaiimu3. (2.6) ra

acocaH
1
(_1)n(xj2n+2 . -
o 2)  (2ps (0™
Ji(X)=2 ( j Z '
2 n=0 n!l“(ngnj n=0 2”+1nlr(§+nj
MabiayMku

r(g+nj=1'3'5"'(2n+1)r(lj, r(lj:*/;"

2n+1

[lynmai kummo,

2 (_1)n (X)2n+1 _

22"n11-3.5... -(2n+1)

n( )2n+1

1
(%
= (2n+1)!

By epna oxupru WuruHIM SINX HUHT Japaxaad Karopra €WuiaMacuiaaH

nooparaup. Jlemaxk,

Xyanu mydra yxmani, (1.22) nan
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TCHI'NIMKHU XOCHUJI KWJIaMH3.

(1.33) popmynanapHUHT OXUPTUCHUTA ACOCaH

- e ol a5 o3 -

:(%)2 Kl—x—lz)sin(x—n)+§cos(x—n)}.

Ymyman, J (X) beccen dpynkuuscu OyTyH N na snemeHTap QyHKUIUsIAp
n+=

opkam udoianaHagy, AbHU Kyiuaaru Ky puHHILTa 3ra 0ynaau:

‘]n+;(x) :(%j{Pn G)Sin x(x—n?”j+Qn_1jSos(x—n7ﬂﬂ,

Oy epna P, (E) — 1 ra HUcOaTaH N-mapakanu Kymxaj, Qn_l[lj aca, nN-1
X X X
napaxam Kynxan, iy 6unan 6upra B, (0)=1, Q,_,(0)=0.

bynnan, X HUHT KaTTa Kuiimataapuaa beccen GyHKIMSICHHUHT aCCUMIITOTHK

nudoaacu Kenmd YUKaIu:

[cos(x—%—%}+o(x‘l)}, (1.34)
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Oy epaa O(X_l) OPKAIH TAPTHOHM X+ GYIraH MUKAOD Ge/ruIaHraH.
. 1
Dcnatn6 yramuskw, (1.34) acumnroruk dopmyna dakar V=n+ 2 Jla sMac,
Oayky V HUHT O0apua KHAMaTiIapua XaM YpUHIIHM Oy iaau.
1.4. Jlexanap GyHKkuusiiapu

Yu ¥ymauoBmm Qazona Jlarulac TeHrnmamacuHu CcepuUK KOOpAHMHATIAP
CUCTEMACHJa Y3rapyBUMJIAPUHU aXpaTCaK, y XOJAa y3rapyBuMmiapiaH Oupu

oyiinya Jlexxanp TeHriamacu Je0 aTaryBYM TEHIJIaMara KeJmO KoJiaMu3:

2
_Li(sined—yj+ v(v+1)- £ ly=0.
sing do do sin @

by Tenrnamana cosf =X anMmamrupuin 0axapcak,

2

i[(1—x2)3—y}+{v(v +1) - a }I:O (1.35)

dx X 1— x?

TCHI'JIaMaHU XOCHUJI KUJIaMU3.

Arap (1.35) na v Ba u map OytyH coH Oyica,y xonnaa (1.35) TeHrnamanuHr
xycycuil eunmiuapu Jlexannap xynxaanapu €kd OyTyH TapTHOIM OUPUHYM TYp

cepux pyukmsiIap OMIaH aHUKJIAHAIH:

o7 (0= (1 )2 9 (1) -

S e ]

Oy epna F () —I"aycCHUHT TUTIEPTEOMETPHK (QYHKITUSICH.

Arap v + u OyTyH coHraTeHr O0yimMaca, y xoiaa (1.35) TeHrinama Yu3uKkiIu

OOFJIMK OyIMaraH MKKATa €4uMra 3ra Oy maau:
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H

uroy. L 1+x)2 o 1-X
P/ (X)_F(l—,u)(l—xJ F( viv+ 11— —— 5 J , (1.36)
b I'(v 1)
N

Kynna6 amabuérmapma [10], [11], [12] (1.36) Ba (1.37) Tenrnukmap OwiaH
AHWKJIaHYBUM (DYHKIUSIIIAPHU MOC X0Jia KyIIiiraH (IpUCOeNNHEHHbIE) ONpUHYIHN

Ba UKKUHYU Typ Jlexanap ¢ynxumsiapu ned aranaau. Arap x4 =0 Oynca, spHU

PV0 =P, Ba QB =Q, napHM MoC Xojna OMpUHYM Ba MKKMHYM Typ Jlexanmp

byHKUMSIIApU AU IN.

Jlexanap GyHKOUSIapU opacuaa KyWuaard pekyppeHT Qopmyraiap

YPUHIUIUTYA UCOOTIaHTaH. bynapHUHT allpUMIIapUHU KEITUPaAMU3:

P—'L:/—l(x) = Pvﬂ (X)’

\/

[2-x )dex(

= (v + R () (v~ + DR ().
R (%)= xR (%)= (v =+ VL= PR ()
B ()~ Bl (%) = (v-+ )N P RE (),

(v —u)xPf (%) = (v+u) Pry ( —\/17XP“+1

(v =+ )P (X) = (v + z+1)xPA (x) =V1- X2 A (x

bupunuu typ Jlexxanap GyHKUUACUHUHT UHTErpall KYPUHUIIN KyHuaarnya:

1
u ¢ CO S(v+j¢d(p
P/ (cosd)= \/7 (sinf) I 2 , 0<O<m, Rey<%
o)

F( L+ cosg —cosd)“ 2

2
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11 BOB. CUHT'YJISAP KOD®®UILUEHTI ASTA BYJII'AH
SJIJIMNTUK TUTIJIATH TEHI'JIAMA YUYYH JUPUXJIE Ba HEMUMAH
MACAJIAJIAPUA

2.1. Cunryasp ko3¢ppuimmeHtTra j3ra OVyIraH 3JUIMNTHK THIAATH

TeHrJaMa y4yH Jlupuxie Mmacanacu
2.1.1. MacajnaHMHr KYilMJIH M

Yoy
2p

Uy +Uyy +7uy =0, (2.1)

TEHIJIAMaHU X, Y TEKUCJIUTHUHUHT y4JIapu A(—l, O) Ba B (0,1) HyKTajapJa Oyiran
o :{(X, y): X2 +y? =1 |x|<Ly >O} aiinana éiin, AB :{(X, y):y=0,-1< XSl}

Kecma Ounad yerapaiganrad Q coxaza (1-unzma) kapaitmus.

1-yuzma

by coxana (2.1) TeHriama >JUIMITHK TUTTA TETUILA OYJIMO, COXaHWHT AB

KECMaCH 3Ca 11y TCHITIAMaHWHI CUHTYJISIPJIMK YN3HUTH XI/ICO6J'IaHaI[I/I.
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() coxajaaHuKJIaHraH U (X, y) ¢byukuuys (2.1) TeHrnamaaa UIITHPOK ATYBUYU
Oapua xocunamapu OWiIaH y3iaykcu3 OyimO, yHU allHUATra aillaHTHpcCa, u(X, y)

dbynkius (2.1) TeHrIaMasuHT peryisp (KIacCHK) CUNMU JIeHNTIa IH.

D wmacama. Q coxaga (1) TeHrmamanu Ba KyWHWaard UIapTIapHUA

KaHOATIAHTHPYBYH U(X,Y) e C(Ij) NC?(D) (yHKIMS TONHICHH:
u(x,y)=f(xy), (xy)edy, (2.2)

u(x,0)=0, (x,0)eAB. (2.3)
2.1.2. Macananu KyT0 KOOPAHHATAIAP CHCTEMACUTA YTKA3 UL

(2.1) TenrnamanuHr (2.3) WAapTHU KAaHOATIAHTUPYBYM TPUBHAT OyiamaraH
CUMMHMHM TONMII OWJIaH WIyFyJUIaHaMu3. BYHUHT ydyH y3rapyBUWIapHH KyTO
KOOp/MHATANIAp CHCTeMachza TacBupiad onamus. Byrusr yayn u(Xx,y)=u(r,¢)
aMalTUpuI Oaxxapamus, Oy epaa

X=rcosp, 0<r<i
y=rsing, 0<¢p<r.
bupunun 6ymu6 (2.1) TeHrnamaHu KyTO KOOpAMHATalapyd CHUCTEMacHja

TacBUpJIANMM3, OYHUHT YUyH KyWMHlard UIIUTapHA Oa)xapaMu3:

X =TrCose,
y=rsing

Oy cuctemazan Tyja guddepeHnyamiapHi ToOTaMu3.

dx :%dr +%d¢,: cos@dr —rsin ede;
or o

dy :er +gd(p:sin(pdr +rcos@d .
{ or op

By cuctemanu dr,d¢@ napra HucOaTaH eqamus.

Cosep —rsing
sing  rcose

=rcos’p+rsin‘p=r;
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dx —rsing
dy rcose

A =

r

=rcosgdx + rsingdy = r[cospdx +singdy|

cose dx
singp dy

" = oS pdy —sin @dXx ,

A,  r[cosgdx+sinedy]

dr=—t= = COS dX + sin @dy, (2.4)
A r
A o
dp=22 cos pdy sm(pdx. (2.5)
A r
DHuu U(r, @) GyHKUMAHUHT TYIa 1uddepeHInaTiEn XUcoOmaiMu3:
du=Mar+ Mgy, (2.6)

or op
(2.6) Tenrimknarm dr Ba d¢@ nmapaumHr Yypuwra (2.4) Ba (2.5) Ownan
aHWKJIaHraH udonamapHu oiaubd kKenmud KysSMH3 Ba HaTWkKaga Ousja Kyduaaru

udoa xocwu Oyiaau:

ou ) ou )
du =—|cospdx + sinpdy | + ——|[cos pdy — sin pdx | =
ar[ @ @dy] ra(p[ @dy —sin pdx]

ou ou . ou . ou
=| —Co0s@dx — ——sin@dx |+| —sindy + ——cosedy |=
or rop or rop

= 6—UCOS¢—a—uSin(p dx + a—usin(p+a—uc05go dy. (2.7)
or rop or rop

bomka TomoHaaH U (X, y) HUHT TYJa JuddepeHINaTMHA TOIaMU3:

ou ou
du=—dx+—dy. 2.8
o 5 y (2.8)

(2.7) Ba (2.8) HU TakKOCJIA0 KyWHIArMHU TOTIAMU3:
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a—u—a—ucos —la—usm
x or 7 r op 4
(2.9)
ou 8u. 1 ou
— =—sing +=——C0S .
%

Loy or ro

bus Ounamuzku, Jlammac TeHrIamMacUHUHT KyTO KOOpAMHATanapuaaru

KYPUHUIIM MareMaTuK (Qu3uKa MeToajiapu KutobOsapuaa [4] Mabiym Ba YHUHT

KYpUHUILIM KyUuaruya:

Upr +%ur +ri2uw =0 (2.10)

(2.9) Ba (2.10) nmapuu wHOOarra oymbd (2.1) TeHrnamMaHuHr KyTO

KOOp/IMHATAJapHIaru Ky pUHUILMHHA €32 OJIAMHU3:

uXX+uW+%uy=
y
=Uu +1u +iu + 2p [Sin U +lcos u }—
rr r r I‘2 ) rSin(D Py r puo

=U,, +1ur +i2u¢(p +2—'Bur + L —= Z'BCOS(p u, =
r r r r?sing
1+2p 25t 1
=U, + . u, + " u, +r—2u(p¢ =0 (2.11)

Ounu (2.3) mwapTHU KyTO KOOpAMHATANAP CUCTEMAcH A U(oaamaiMus:
xy‘yo—u ‘(pO—O 0<r<L (2.12)

Kyr6 koopaunartamap cuctemacuaa (2 coxa KyWmmaru A coxara yTuO

KOJIaIH:
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Hemak, (2.1) TenrnamanuHr A coxazaa (2.12) mapTHU KaHOATIAHTUPYBUH
CUYMMUHU TOTIMII OWJIaH HIyFyJUlaHAMU3. by MacaiaHu FOKopuia alTraHuMU3/IEK,
y3rapyBumiapHU — aJMalUTUPUIN yCylud OwWiaH edyamMu3, SIbHM  €YHUMHHU
u(r,q)):R(r)CD((p) KypuHMLIIa Kuaupamus. Y xonma (2.11) TeHriamMaHunr

KYPHUHHINM Kylnarnda Oyiaau:

—ZLR(r)0(0)+ LZER(N)O (0)+

R"(r)®(¢)+

buz 6unamus R(r)CD((p) # 0. Byau unoOartra om0, OXUPTH TEHTIIUKHUHT

Xap MKKajla TOMOHHTa udonanu Kynaiitupamns sa R(r) dynkumsra

1
R(r)@(o)
OorimK OVnran wudomaHW TEHIJIMKHAHT dYall TOMOHHJA KOJIHUPHO, CD((D)

byHkuMsITa OOFMMK M(POJAHU 3CAa TEHTJIMKHUHI YHI TOMOHMIa OJIu0 YyTamus.

Hatwmwxkana 6uzma Kylnaard TeHIJIMK Mai1o Oyiiaau:
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r’R"(r)+(1+28)IR(r)  @"(¢)+2pctgpd(p) |

R(r) ) ®(¢)

by udonanuar yan Ba YHr ToMOHIapu OuUp-Oupura OOFIMK OYIMaraHIuTru

cabaldyim yHUHI KUMMaTWHU KaHAalaup A COHra TEeHr Je0 OJIMIIMMH3 MYMKHH.

Harmwkana 6usna R(r) Ba @(¢) QyHkumsmapra HucOaTaH MKKHMTA TEHIJIaMa
naiigo Oynaau:

r’R"(r)+(1+28)rR'(r)- AR(r)=0 (2.1
O<r<y,

D"(p)+ 2pctgpd' (@) + AD(¢p)=0,

(2.14)
O<p<m.

2.1.3. Onauii nud depeHna TEHIIAMAJIAP YYYH X0C KUAMAT XaKuAaru

MacaJiaJapHu e Ul

Duam sca Oy oxmuii nuddepeHman TEeHraMalap ydyH €MUK coxaaa
y3JyKCH3JIMK MmapTuaad Ba (2.12) man yerapaBuii MapTIapHA aHUKIA0 OJIaMu3.

u(0,0) =0 »skammruHa >pTHOOpPra 01M0, R(O) =0 HM XOCHMJ KWIHII
MyMKMH. by 1maptHum osmmpma Kydupgarm  Mmysnoxaszara TasHOUK, S'BbHU
KupuprIaéTran GpyHKIus ENMK coXana y3iIyKeus, skymnanan U(x,0)=0 skanmiru
(2.3) waptaan MabiyM, 6ysu uHobarra o6 U(0,0)=0 ne6 onamus.

(2.12) Tenrmmknan sca U (r,(p)‘wzo = R(r)d)(go)‘wzo =0 uu é3amus, OyHaan

sca ®(0)=0 ra osra 6ynamms. ®(¢) pynkuus yuyn ¢ =7 na ®@(7)=0 mwaptau
OJIMII MyMKHH.
llynnait kw6, R(r) Ba (@) Homabmym ¢yHKumsapra HucOaraH

Kylugaru WKkata ojaui nuddepeHuuman TeHrjIaMaigap y4yH XOC Kuiimar

XaKpJdaru Macajajaapra KCJiaMuns.
r’R"(r)+(1+2B8)rR'(r)- AR(r)=0, 0<r<I (2.13)
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R(0)=0; (2.15)
D"(¢)+2pctgpd' (@) + AP (¢)=0, O0<gp<z; (2.14)
®(0)=0, ®(7)=0. (2.16)

AsBanr  {(2.13), (2.15)} wmacamaamHr eynMHHM Tomamm3. (2.13)

TEHIJIaMaHUHT YMYMHI €UMMUHM TOMHMINTa XapakaT KujiaMu3. byHuHr yayH (2.13)

-p
Tenrnamana R(r)= (i) M (p) anmaurrnpum 6axapamns. R(r) dynkuusgan

N

OMPUHYY Ba UKKUHYY XOCHJIATAPHU XUCOOIaliMu3.

()= 2] W) 2] o)

—-p-2
o,
+5(1+ — M :
pasp)| L] M)
Bbynapan o6 60pu6 (2.13) TeHrIamara KysMu3

z(%jw M *(p) - 2847 (% M(p)+

+B(1+ ﬂ)(%jﬂ M (p)+(1+28)VA LJM M'(p)-

s ) o) wioo

-p
OXUpru TEHTJIMKHUHT MKKaJla TOMOHWHU (%) ra OymamMu3 Ba

coAaNalTupamMu3, HaTrkKaaa Onu3aa Kyiuaaru TeHIJiaMa XoCuil Oy iaam:

P*M"(p)+ pM '(p)—(ﬂzm)lvl(p):o 2.17)
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(2.17) tenrmama Dinep Ttenriamacu ne0 aramagu. lllymapra acocan Ba
KAPUTWITaH aIMAIITUPUIIMMUZHA UHOOATra 0yn0, (2.17) TeHrmaMaHuHr yMyMHid

€UYMMHUHHU €3aMU3;
2
M(p)=p"" ",

Oy epnaH, 3CKH Yy3rapyBumiapra kKaiutuo, (2.13) tenrmamanuar (2.15) mapTHH

KAHOATJIAHTUPAAUTaH €YUMUHU XOCHJII KUJIaMU3:
2
R(r)=rV/"+%, (2.18)

DHIM MKKAHYHA Macaja, SbHHU {(2.14), (2.16)} Macajla €YUMUHU TOIIMII

OWJIaH NIyFyJUTaHAMU3.

(2.14) rtenrnmamana Z:Sinz(%j anvaurrupul - 6axapamus. D (¢)

GbyHKIMSA1aH OMPUHYY Ba UKKUHYY TAPTHOJIN X0 CHIIATIApHA XUCOOIaliMmI3.
: 1. ')
) (¢)=ES|n¢cD (2);

D"(p)= %Sinz(pq)"(z)+%COS¢CD'(Z).

by xocunanapuu (2.14) tenrnamara oim6 60pud KysiMHU3 Ba HaTHXKa1a Ou3ia

KyHuara TeHrjiama maimo 0y iaam:
z(1-2)®"(z)+ K% + ,Bj -(1+ Zﬁ)z}cb'(z) +A0(z)=0. (219

by Tenrnama I 00OHMHr MKKMHYM maparpaduna xentupuirad ['aycCHUHT
TUIEPreOMETPUK TEHIJIaMacHra yXIaml TeHri1aMaaup. by TeHrinmaMaHuHr ymyMui
€UMMMJIAaH Ba anMamrupuuiad Qoinananub, (2.19) TeHrnamMaHuHT yMyMuid

CUHUMMUHH XOCHJI KUJIaMH3.

q)(ﬁo):AzF(ﬂer.ﬂ—a),ﬂ+%;sin2%)+

-
) 1 1 3 )
B,|sin?Z2 P E[Z+w -0 >- 3 sin2?2 .
+ 2( 2) (2+a) 5 @ > p 5 | (2.20)
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Oy epma A, Ba B, - y3rapmac comiap OYymmO, A?+B?%0 mapTHH
KaHOATIaHTHPAIH.
(2.20) uu F(a,b,c;0)=1Ba

I'(c)l(c—a—h)

F(ab.cl)= I(c-a)l(c-b)

c—a-b>0
TEHIVIMKJIApHK YbTHOOpra onmo, (2.16) mapTnapra oand 6opubd Kysmu3 Ba A, Ba

BZ Japra HucOaTaH YH3HKIIM TCHITIaMaJIap CHUCTCMACHHU XOCHUJI KUJIaAMH3:

CD(O)zAQ-F(ﬂ+a),ﬂ—a),,B—I—%;O)nLBZ-O:O,

2 2 2 2
By TCHINIaMaJIap CHCTCMACHHUHT 6I/IpHHLII/I TCHIJIaMaCcHuaa () ((0) +0

Oynmuuumruau uHoOatra oncak, B, =0 Ba A, =0 nelinimra MmaxOypmus.

WxxkuHYM TeHrIaMaHu Kyiuaarnda €3u0 ogaMms3:

F(l+ﬁjr(1+ﬂ—ﬁ—a)—ﬁ+a)j
Py

F2+,B p— J£+ﬂ ,B+a)j

ot
By g 1 i
SR

L,
J
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VY X07/1a MKKMHYY TeHTJIaMajia OUpUHYHW XaJa HOJIra TeHT OYiaau, NKKUHYN
. o 1 _.
xanga sca B, #0 Ba yHra kynairan kacpHuHr cypatu 0< < 2 Oynranga
aHWKJIaHTaH. Maxpaxuja KaTHalradH OWIEpHUHT ramMma (QyHKIUASJIAPUHUHT
apTyMEHTJIapUHU —N (n =0,1, 2,...) ra TeHT J1e0 0JlaM13, YyHKH KaCPHUHT KHHMaTH
HOJITa TEHT OV Ia/iu.
1-f-—w=-n, n=012,.. ,
1- f+w=—n, n=0,12,... .

by cucremagan @ HM TOmamu3 Ba @ 2> ,B WApTHU KaHOATJIAHTUPAIu-

raHJapUHU aXpaTaMus.

VY xonaay Kyilujgarura TeHr OyJaau:

o, =n—-4, neN. (2.21)

Hlynpan  cywr, A, = a)lf — ,32, NneN »bSKaHiIMruHU TOmamMm3, Oy 3ca
{(2.14), (2.16)} MacalaHMHI XOC KuiMarnapu xucoOnanaau, 0y epaa @, —
(2.21) Tenrnuk OWiiaH aHUKJIAHAIH.

Cyurpa sca (2.20) ra w=a,, B,=c,, neN (c,#0 - y3rapmac connap)
NapHU KYuO, A, X0C KuiMariapra Moc KelyBYu {(2.14), (2.16)} MacaJaHHHT
X0C (DYHKIUSATAPUHHU TOTIAMU3:

@, ((o) =c, (Singjl_m F (% + @, ,% — ,g — B;sin® %), neN. (222

(2.18) Ba (2.22) napra acocan, Q coxana (2.1) renrnamanusr (2.3) mapTHU

KaHOATJIAHTUPYBYM TPUBUAI OYIMarad €4MMUHU XOCUII KUJIaMU3:

1-2.
Uy (X, y)=Cnr (singj F(%+a)n,%—a)n,g—ﬁ;sin2%j, neN. (2.23)

Oy epaa C, # 0-y3rapmac coH.
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2.1.4. Iupuxiie MacajJacHHUHT e YMMUHH KypHII

Ounu Q coxana D macanaCMHUHT €4MMUHU KyHUJaru Karop KypUHULINMIA

KUJIUPAMU3:

1-28
c ro sm Fl=+w,,——®,,—— £;siIn“ = |, 2.24

Oy epaa C,, —X03Up4Ya HOMabIyM QYHKIHUS.

(2.24) uu (2.2) uerapaswuii maprtra OyucyHaupamus

o 1-24
f(rcosw,rsmgo| =f( Zc (sm j x
n=.

xF(2+a)n,2 @, Sisin 2). (2.25)

(2.25) nan f(O) = f(27r) =0 mapT OaxapuiIuIIM KemTuod YUKaIu.

OHau C, Ko3((duLMEHTIapHU TONUINTa XapakaT KwWwiaMu3. ByHMHr yuyH

(2.25) aunr Yar roMmonunu Jlexxanap GyHkuuscu opkaau udoganad ogamMus
1.\ 0\’
I'(1-b)P(cosd) = (Esin 6’) F l:1+ a-b,-a-bl- b;(sin Ej } 0<O<r.

VY xonga Kyiuaarura sra Oyaamus:

1 1 3 .
F(E'F(()n,i—a)n,g—ﬁ;ﬂnz%j:
1
il 1
B—=
:F(g‘ﬂj(tggjz P2 (cosg). (2.26)

(2.26) au (2.25) ra kysimu3

f((ﬁ) — Zﬂ—l/zl—*(g _ ﬂj(SIn (0)(1/2)_ﬂ zcnpﬂz(l/z) (COS ¢) )

n=1 T %

by epna Jlexanap (QyHKUMSICUHUHI HMHTErpall KypUHUIIMHU OepyBun Menep -

Jupuxie GopMyslaCuHU Ky IIaliMK3 |
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t
><j(coss—cost)_7_1/2 cos[[‘wﬂ s]ds, O<t<ur, Rer<%,
0

HaTMKaJla Kyhuaarura ara 0yiaMus:

3
f( ):2/31“(2—,8} & ? cos[ (n—B)s] i
Y JaT(1-B8) 13 "p(coss—cosp)’

(2.27)

By KaropHM BaKTHMHUAIMK, SKWHJIAIIyBYM 1e0 Xpc007a0, WMHTETrpal Ba

HUFUHIY OCNTHIapy YPHUHY aJIMaIlTHPaMU3.

f(gp):ll_(f(coss—cow)_ﬂF(s)ds, (2.28)
0
Oy epna
A §_ﬁ
)
N7l (1-B)
F(s):icn cos| (n—p)s]. (2.29)
n=1

(2.28) Tenrmama F (S) dyHKIMAra HUcOaTaH MHTErpajl TEHrJama

xucobnanamu. F(S) mn tormmm yuyn (2.28) na CoS@=y, COSS=t anMarrrupuu

oaxxapamu3. Hatmkana AGen nHTerpan TeHrjiaMacura Kenamus:

y t F(arccost)
f (arccosy)=l, dt, —-1<y<l1.
gdl—tz (t-y)

Arap 0y epza
f (arccosy)eC[-1,1]nC*(-11), f(0)=0

ne0 Tamald KWiIcak, y X0Jj1a MHTErpajl TeHrJIaMaHUHT €UUMU Kyiugarnda 0yiaan
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: 1 £
F(arccosy):sm(”ﬂ)\/l—yz.[ f(arccoss)_ ds, -l<y<l1.

Arap Oy epaa coSt =S, COSH =y anMarrTupuin 0axapcak, y Xoiaa
Kyhugarura sra 0yiamu3

F(9)=Sin(ﬂ7z)8int9? f'(t)dt

h 2 (cost —cosf)

L 0<O<r. (2.30)

sin( ) . 9:9[[ f (cosg,sin (p)]t' dt
l (

4 o (cost—cosg)

VY xonpaa (2.29) ra acocan, Kyinmarura sra 0y 1aMm3:

icn cos| (n+1-B)6 |=F(0). (2.31)

By epna c,, F(0) dynxumsauur {COS[(n - B )0]}(:20 cucTeMa Oyiinda

EMMIMaCcUHUHT KO3 QULIMEHTIapU XUCOOIaHaau.
VY xonga E.M.MouceeBnunr [13] umm Hatmxkacura acocas, (2.31) xarop
F(0) dyuxumsra Tekuc sxummamanw, arap y C°[0,7z], §e(0,] cundra

terunomm Oyica. (2.31) karopHuHr KoddduIUMEHTIapu 3ca Kyhumaru GhopMmya

Oyitnda xucoOmaHa u:
Cy =%Ihﬁ (0)F(9)de, (2.32)
0

Oy epna {hﬁ (0)} - {COS[( n+1-p )49]} KOCHHYyCJIAp CHCTEMacura OMOPTOroHa

KyIlIMa CUCTEMA,

2

()=

jl_ﬂ L%Clkﬁ cos| (k—n)é ] ‘%Clnﬂ} )

0
n(2c032

cP =2 [1(1-1)..(1-n+1)].
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[Myngait kumu6, (2.31) Karop TeKHWC SKUHIANTYBYH, y Xojna (2.27) maru
CyMMa Ba UHTErpaJl YpPHUHU aJIMAIITUPUIL aMaJId aCOCJIaH/IH.

bepwiran ¢QyHKImsra MabiayM HapTiapHU KyHuo, (2.24) Hu €0 COXAHHUHT
ENUFuIa y3JIyKCU3JUTYA Ba UKKHMHYM TapTUOJIM XOCHUJIACH Iy COXAHUHI OYUFH]IA
Y3JIYKCU3JIUTHHU, ShbHUA OEpWIraH KATOPHHUHI TEKUC SKUHJIAIIYBYW SKAHIUTUHU
ucoomnam myMmkuH. Jlemak, (2.24) ¢opmynanu (2.1) TeHrnama y4yH KyHwirad
Jupuxiie MacalaHUHT €4uMUHHA OepyBum dopMmyna cudaTugaa KaOysal KUJICak

Oy manu.
2.2. X0JbMI'PeH MACAJIACHHUHT TAAKUKOTH

2.2.1. MacajnaHuHI KyiHJIUIIA

Yoy

Uy + Uy +%uy =0, (2.1)

TeHrjJamMaHu oJauHru 2.1 naparpadaa TacBUpJIaHraH COXaHUHT SPMHU, SbHU YO pakK

noupaja (2-um3zma) Kapanmus.

Y

2-yK3nma

N macama. Q coxaga (2.1) TeHriamanu Ba Kyluaard IapTiapHU

KAHOATJIAHTUPYBYHU U ( X, y) eC ( [_)) N C? (D) (YHKLMS TOTIUJICUH:
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u(x,y)=f(xy), (xy)edy, (2.2)

u(0,y)=0, (0,y)eOA, (2.33)
Iimoyzﬂuy(x,y):o, (x,0)cOB. (2.34)
y—

DIUMOTUK TUIJArd TEHTJIaMaiap YYyH YerapaBuil MacajajlapHu KyWuuia,
arap COXaHUHI dYerapacuja KuaupwiaéTraH (yHKIUSHUHT KHMMaTH OepuiraH
Oynca, y xonga Oy macananu Jlupuxiie macanmacu jedwinanud. Arap COXaHUHT
yerapacuaa Kuaupuiaaérrad (yHKIUSHUHT HOpMaJl Oyitmda Xocwiacu OepuiraH
Oynca, Oynaait macanamapau Heliman macamacu aeitmnanu. Coxa yerapacuMHUHT
Oup KuCcMUIa KUAUpWIAETTaH QYHKIUSHUHT KUiiMaTu, OoIKa Oup KUCMHIa dca
VHUHT HOpMan Oyimda xocuiacu Oepwiaran OVyica, OyHmail wmacamajgapra
XoapMIpeH Macamacu jaevmnaau €ku OyiMacam Oomika MaHOamapiaa OyHmai

macanaiapuu dupuxie-Heliman macanacu ne0 atamnagu.

2.2.2. MacajaHMHI X0C COHJIAPH BA X0C (PYHKIUSJIAPUHH TO UL

(2.1) Tenrnamanunr (2.33) Ba (2.34) mapTHU KaHOATIAHTUPYBYU TPUBHUAI
OyJIMaraH €e4MMHUHH TONHUII OUJIaH IIyFyJUlaHaMu3. ByHUHT yuyH y3rapyBUmiapHu
KyTO KOoOpJAWHaTajlap cucTemMacujaa TacBupiad omamu3. by wmmm Om3 2.1
naparpapmaa Oaxkapranmm3. (2.1) TeHrnamManwHT KyTO  KOOpJAHHATAJIApH

CHCTEMAaCHIaru Ky pUHUIIN KyHu1aruya.

uXX+uW+§uy=
y
3 1+2p 249 1
= Uy, U+ " u¢+r—2uw—0 (2.11)

Ounu (2.33) mapTHU KyTO KOOpAMHATaIap cucteMacuia udoaanaimms:

u(0,y)=R(r)®(¢)1, ,0=0, (2.35)
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lim y*u, (x,y) = lim| &'(¢)(sin@)*” | =0. (2.36)

y—0 p—0

Kyr0 xkoopaunaramap cuctemacuaa €2 coxa TYFpu TYpTOypUyakka
AKCIIAHUIIMHY OJIJIMHTH maparpadia Kypuo YuKIvK.

Hemak, (2.1) TeHriamanuHr TYFpu TYpTOypuak coxanma (2.35), (2.36)
MApTIapHA KAHOATJIAHTUPYBYM CUMMHHH TOMMIN OWIaH INyFy/UlaHamu3. By
MacalaHd IOKOPH/Ia Al TTaHUMH3IEK, Y3rapyBUMIapHU AIMAIITHPHUII YCYIIU O MTaH
eyamu3, sibHU eunMHA U(T,@)=R(r)®(¢) xypurnmna xupupamus. OguHry

naparpadaaru MuiapHu Takpopiad, Kyduaaru MKKUTa TeHTjiaMara KeJIMHaIu:

r’R"(r)+(1+28)rR'(r)- AR(r)=0

(2.13)
O<r<i
O"(p) + 2f50tgpd ' (¢) + A0 (9) =0, (2.14)
O<p<7zl2. |

DOuau sca Oy omaaui nuddepeHIman TEeHrlaMalap ydyH €MUK coxaaa
Y3IYKCU3JHK MapTuaaH Ba (2.34) naH yerapaBuil LIapTiIapHU aHUKJIA0 OJlaMu3.

Kunupunaérran QyHKUUS COXaHUHT EMUFUIA Y3JIyKCU3JIUTUAAH, R(O)‘ <0

MapTHHU XOCHJI KWJIMII MYMKHH.

(2.35), (2.36) TeHrIMKIAapAaH dca Iimo[CD'(go)(sin go)Z'BJ:O Ba Q(%):O
P—>

miapTiaapra sra oyiamus.
Wlynpait kwmb, R(r) sa ®(¢) Homabaym QyHKumsiapra HucOatan

Kylugaru HKKdTa ojaud auddepeHuman TeHrjaaMaigap y4yH XOC Kuiimar

XaKyJdaru Macajajaapra KCJiaMHn3s.

r’R"(r)+(1+2B)rR'(r)- AR(r)=0, 0<r<% (2.37)
IR(0)[<o0; (2.38)
D"(@)+25ctgpd'(¢) + AD(9)=0, O<p<ur; (2.39)
(/I)i_r)no[d)’(go)(sin o)’ |=0, o(x12)=0. (2.40)
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AsBan  {(2.37), (2.38)} wmacajmaHuHr e4uMUHU Tomamu3. (2.37)

TEHIJJaMaHUHI YMyMHI €4MMUHU TONMIIra Xapakar Kuiamu3. byHuHr yuyH (2.37)

-B
Tenrnamana R(r)= (Lj M (p) amvamrrupum Gaxapamus. R(r) dynkumsian

NA

OMPUHYY Ba UKKMHYHU XOCHIIAIAPHU XHCOO

B+ m[%jm M (o)

yJapHu oo 60pud (2.37) ra Kysimus

NA

-p 1-p
+,8(1+,6’)£%j M (p)+(1+28)VA %j M'(p)-

z(ijw M*"(p)- Zﬂﬁ(% M(p)+

-p

~B(1+ 25)(%} M (p) —z(%jﬂ M (p)=0.

-p
OXI/IpFI/I TCHIJIMKHUHIT HKKaJla TOMOHHWHH (%j ra 6§’H3MH3 Ba

cogJalamiTupaMmns, HaTu>xaaa 6H3I[a Kyﬁm{ar U TCHI'JIaMa XOCHJI 65".]121):[1/1:
PM"(p)+pM (p)—(A° + 2)M(p)=0 (2.41)

(2.41) Tenrmama Ounep TeHrmamacu Ae0 aramagu. bymapra acocan Ba
KAPUTWITAH aIMAIITUPUIIMMUAZHU WHOOAaTra 0nuod, (2.41) TeHriIaMaHuHT YMyMUN

€UYMMUHHU €3aMU3;



Oy epmaH, 3CKW y3rapyBumiapra KantuO, (2.37) tenrmamanuwHr (2.38) mapTHU

KaHOATJIIAHTUPAJAUTaH CYUMUHU XOCUJI KUIaMU3:
R(r)=r". (2.42)

OHIM UKKMHYM Macana, sbHH {(2.39), (2.40)} Macana €4MMHHHU TOTMIII
OwaH mIyFyJlaHAMM3.

(2.39) Ttemrmamana z=sin’¢  anMamTmpum  Gaxapamm3. D (go)
byHKUIMAIaH OUPUHYM Ba UKKUHYY TapTUOIM XOCHIIaIapHU XUCOOIaiMu3.

O'(p)=sin2¢pD'(2);
®"(p)=sin”2pD"(z) + 208 20D '(2).
by xocunanapuu (2.39) Tenrinamara onud 60pud KysiMU3 Ba HaTHXXaaa Ou3ia

KyHuara TeHrjaama maimo 0y iaam:

2(1- z)CD"(z)+K%+,BJ—(1+,B)Z}CD'(Z)+%CD(Z)=O. (2.49)

by tenrmama I 600HMHT wmkkuHUM Taparpaduga kentupwirad ['ayccHUHT

TUIIEPTEOMETPUK TEHIVIAMACUTA YXIIAIl TEHIJIaMaaup. by TeHriiaMaHvHr yMyMun

€UMMMJIAaH Ba anMamrupuuad Qoinananub, (2.43) TEHrIaMaHUHT YMYMHUUN
€UMMUHU XOCHII KUJIAMM3:

D(p)= AZF('BJFO) ﬁza) ,B+— sin gpj

1
+B, (sin? p)2- F(l ﬂz“‘),l ﬁz @ 3 — B;sin (p] (2.44)

Oy epma A, Ba B, - ¥y3rapmac conmap Oymm0, A% +B? =0 IAp THU
KaHOATJIAHTUPAIIH.

(2.44) HUHT XOCUJIACUHU TOTUIIUMU3 YUYH

d ey ab -
EF(a,b,c,f)— - F(a+lb+1lc+1L¢)

Ba
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LF(abeid)= (e PR (abe-Le)

dbopmymnanapaan dornananammus. Hatmkana (2.44) nan Kyilnaarura ara 0yiamus:

(/I)il;no[(sin(p)zﬂ ' (p) |-(1-25)8,-1-0, B, =0,

L+ f-o l_j
O(x/2)=A-F : , p+=:1|=0.
(712)= A, ( S B
by epna A, #0 Oyiaranmuru yuyH, F('B—;w,ﬂzw,ﬁ %;1}:0

JeHuIra MaKOypmus.

By epnau Kyhinnarura sra 0yiamus:

(o)
L e

Maxpaxkuna  KarHammradH — ODWIEpHUHT  ramMma  (QYHKIHSJIApUHUHT
apryMeHTIapuHu —N (n =012, ) ra TeHr €0 0JlaMu3, YYHKU KaCPHUHT KUHMAaTH

HOJITa TEHT OYaau.

+p-o_ n=012,..
2
M%:_n, n:O,l,Z,... .

By CUCTEMAJaH @ HHU TOIIaMHU3 Ba w=>0 ImapTHHU KaHOATJIIAHTHPAOU-
TaHJIapUHHA a’)KpaTaMUu3.

VY xongay Kyiiujgarura TeHr 0y iaau:

@, =2n+1+ 4, neNlN. (2.45)

lynnan cyHr, A, =a)§— ,82, NneN »SKawmMruHu TOmaMm3, Oy dca
{(2.39), (2.40)} MaCaJIaHUHI XOC KuHMatiapu xucobOnaxanu, Oy epma @, —

(2.45) Tenrimk OnaH aHUKJIAHAJIM.
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Cyurpa aca (2.44) ra w=w,, A, =c,, neN (c,#0 - ¥3rapmac coniap)
JNIapHU KYiuO, A, XOC KHiiMariapra Moc KelyB4H {(2.39), (2.40)} MacaJaHuHT

X0C (DYHKITUSTIAPUHU TOTIAMU3:

@, (p)=c,F ('B;a) P LN sinz(pj,neN. (2.46)

(2.42) Ba (2.46) napra acocan, Q coxana (2.1) renrnamanusr (2.33), (2.34)

AP TIapHU KaHOATIAHTUPYBUM TPUBUAN OYIMaral €4MMUHH XOCHUIT KUJIAMU3:

U (X, y)=Cor (ﬂzw P nop+= sinz(pj,neN. (2.47)

Oy epaa c, = 0-y3rapmac coH.
2.2.3. MacajiaHUHT eYMMHUHHA KYPHII

Ouau Q coxana N MacallaCUHUHT €4MMHMHU KyHUJard Karop KypUHMIINIA

KUJIUPaMU3:

:icnr“’n (ﬁza) p- LY sinz(pj, (2.48)
n=1

Oy epla C, —X03UpYa HOMAbIYM (DyHKIIHS.

(2.48) uu (2.2) yerapapwii mapTra OyHCcyHIMpaMu3

o0

f(reosg,rsing)|  =f(p)=>c,x
n=1

(ﬂ+2a) ﬁz ,B+l sin gpj (2.49)

2.1 maparpadhna OaxapwiraH WIUIApHU Takpopiad, (2.49) nan
HOMabJIyM OyiraH C, K03(pQULUUEHTIApHU TOIAMU3.
Cyurpa Oepunran (yHKIUSTa MablyM MIapTiIapHU KyuuoO, (2.48) Hu

COXAHUHI €NUFHU]IA Y3JIYKCU3JIMT' Ba UKKWMHYHA TapTI/I6J'II/I XOCWJIaCH 11y COXaHUHI
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OUMFU/IA Y3JIYKCU3JUTUMHH, SBHU O€pWIraH KaTOPHUHI TEKUC SKUHJIAUIYBYH
SKAHJIUTUHU UcOoTiam MyMmkuH. Jlemak, (2.48) dopmynanu (2.1) TeHrnama yuyyH
Kyiniaran [{upuxie macalaHMHI edMMHHHM OepyBuM (opmyna cudaruga KalOyi

KWICak Oynaau.
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XyJioca

Ma3zkyp OWUTHPYB MalakaBUd WM CHHTYISAP KOADPHUIMEHTIN SIUTUITHK
TUIIJArd TEHIJIAMAa YYyH KyMWIraH MacajaJlapHUHI XOC KUMMaTJIapy Ba yJapra
MOC XOC (PYHKUMSJIAPUHM TOTUIIra Xamja CHEeKTpall ycyid €paaMuja yerapaBui
MacanajapHu, kymianaH Jupuxie Ba XOJBMIPEH MacalalaApUHU €uulIra

OaruIIUIaHTaH.

bupuaun 0606xa wmaremarnk (GU3WKAHUHT Maxcyc (YHKIWSIIAp UIaH
aipuUMIIapUHA  KENTHpUINra Kapop KWIMHAUW. by Maxcyc GyHKUMSTIApHUHT
Xoccajapu YpraHwimO KeluHru 0o0mapaaru Macananapra taaouk kuauaau. [y
cababmu Oy 600ma DWiaepHUHT OMPUHYM Ba WKKUHYM Typ UHTErpaiapu €Kd
DiinepHuHT O6eTa Ba TaMMma (QyHKIUSCH 1e0 aTaayBud (PYHKIIUSHUHT XOCCaJlapH
Vpranwinu. byHnan keiimarn maparpadgua [ayCCHUHT  THIIEPTeOMETPUK
TEHIIAMAaCUHUHT MaxCyC HyKTajap atpodumaru ymMymuii ednMu Ba Oy €YUMHH
O0epyBuM (GYHKIMSIHUHT Xoccajapu ypranwimb yukuian. Keiinaru naparpada
beccen Ttenrmamacu, yHUHr e4yumiiapu, OWPUHYM Ba HUKKMHYM Typ beccen
dyHKIMSTIapU Ba yIApHUHT XOCcajapu, Typiu uHAekcau beccen dyHkuusnapu
opacujaru MyHocabaTHu KenTupub ynkapui Ba beccen GyHKIMsAIapuHUHT alipum
Xycycuil XoJuiapu Kypub yukwiran. bupuauu 00OHUHT oXUpry naparpaduua sca
Jlexxanap TEHIJIaMacu, YHUHT eunmiapuau OepyBuu JlexanaApHUHT OMpUHYN Ba
UKKUHYY TYp QYHKUIUSIAPU XaM/a YIAPHHUHT XOCCalapu, MHTErpall KYpUHUIILIAP U

xaKuja 6atacuia MabJIyMOT OepUIIn.

WNxkunun 6004a OuTTa CUHTYJSIp KO3(@uiMeHTra sra OYiaraH 3JUTMNTHK
TUMJArd TEHrJaMa y4yH [[upuxiie Macamacu CIEKTpal aHaIW3 yCyJid €paaMuia
TaAKUK KuauHAu. Macana 6up HeuTa O0cKuyaa Ypranninb dukuian. MacaaaHuHT
KYUWIMIINAQ OJUTMOTHK  cO0Xa, Oy COXaHWHI dYerapajapujaru IiapTiap,
CUHTYJSIPJIMK ~ YM3WKJIapW  Xakuga  MabaymoTiaap  kentupwirad. Coxa
spuUMIOUpagaH uoopar OYIraHIUTH YYYH YHH Y3TapyBUWIAPUHHU KPATUII YIYH
KyJlail coxara akCIaHTUpHIN JIo3uM Oynaau. IIIyHUHT ydyH COXaHU, TEHIJIaMaHU

Ba uerapaBuil MAPTIAPHU KyTO KOOpAMHATAIApU CUCTEMACHUra akCJIaHTUPUO,
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Macaia TyJIuFu4a KyTO KOOpAMHATalapu CHUCTEMacura yTKaswiau. byHnaH
KeiuHru Oockuynga oaauii nuddepeHnnan TeHrIamManap y4YyH XOC KuiMmar
XaKuJaru Macajajgap €4uiral Ba OXUpPTrH OOCKUYJla TOMWITaH XOC (DyHKIHUsIIAp
cuctemacuan ¢poigananuo, Jupuxie macaaacu €4UMUHU KypUJITaH.

NxxkyuHun OOOHMHr WKKMHYM Taparpagu XoJbMIpEH MacajaCUHUHT
TQAKUKOTH 10 HOMJAHTaH OYJMO, YHIA AJUTMOTHK TUIAArd TEHIJIaMajiap YIyH
KYWHAJIQAUTaH MacaJlalapHUHT KUCcKada 0aéHu Xakuma Tyxtanub yruiaran. CyHrpa
OupuHuyn maparpadmarura yxmad, MacaJlaHWHT KYWWINIIN, MacaJlaHUHT XOC
KUAMaTIapu Ba X0C (PYHKIMSATApUHUA TOTHII XaM/1a MaCaJIaHUHT €YMMUHU KypHIII

KaOu KrCMMaB3yJjap OWiaH Macaia e9MMH TOTIHIITaH.

57



doiiganaHnwiIrad anadomériap pyimxaTu

1. KapumoB M.A. bu3 kenakarumMu3Hu V3 KyJIMMH3 OWIaH KypaMmus.
Tomuikent. Y36ekucton. 1999. 370-403 Gernap.

2. V36exucton Pecny6mikacuuuar Konynn. “Kampnap Taifépiann Muuimii
nactypu”. Y36exucton Pecry6mmkacu Ommii MaxmicuarHT AXG0pOTHOMACH. 9-
cOH, 225-mon1a, T.: 1997 i.

3. V36exucron Pecny6mmkacuamar Konynu. “TapmmM  Tyrpucuma’.
V36ekucron Pecry6mukacu Ommit Maxmucuaunar AxGopoTtHomacu, 9-con, 225-
monaa, T.: 1997 u.

4. CanoxugmuaoB M.C. Marematuk (u3nka TEHrJamanapy. - TOIIKEHT:
Va6exucrom, 2002.

5. TuxonoB A.H., Camapckuii A.A. YpaBHEeHUs] MaTeMaTUYeCKOU (PU3UKH,
Mocksa, 1977.

6. Brnagumupos B.C. COopHUK 3a7a4 MO ypaBHEHUSIM MaTeMaTHYECKOU
¢uzuku. —M.:@uzmariur, 2001.

7. Bnanumupos B.C., )Kapunos B.B. YpaBHenus mateMarnuecko GuU3UKU.
—M.: ®uzmataut, 2000.

8. CanaxutaunoB M.C., YpunoB A.K. K cniekrpaiibHO# Teopuu ypaBHEHHI
cMmemanHoro tuna. TamxkeHT. « Mumtoz so’z», 2010. -354 c.

9. INanos 0. /., Eropos P.®. Maremarnueckas puzuka. MeTo b1 pereHus
3anau. Exatrepun0Oypr. 2005. — 150 c.

10. beiitmen [I'., Dpaeiin A. Beicume TpaHCUEHIEHTHBIE (QYHKIIUH.
['uniepreomerpuueckue pynxmu. Oynkuuu Jlexanapa. - M.: Hayka, 1973.-296 c.

11. Barcon I'. H. Teopus 6ecceneBbix dynkiuid. T.1.-M.: U3a. NI, 1949. -
798 c.

12. Huxudopor A.®., VYpapoB B.b. Chenuanpueie (QyHKIHH
MaremaTuaeckoi pusuku.—M.: Hayka, 1984.

13. MouceeB E.I1. O 6a3ucHOCTH crcTeM CUHYCOB B KOCHHYCOB//J{okmambt
AH CCCP.—Mocksa. 1984. T. 275. Ne 4. — C. 794-798.

58



14. hitp://lex.uz  (Y36ekucton PecryGimkach KOHYH — XyXOKaTjiapH
MabJIyMOTJIapyu MWLM Oa3zacu)/

15. hitp://mwww.ziyonet.uz (Y36ekucton PecryGmmukacu ax6opoT TabiuM

HOPTAJIN).

16.  http://www.elsevier.com/locate/aml  (Applied Mathematics Letters

WIMHI KYPHAIU CAlTH).

17. http://www.exponenta.ru (MaremaTuk YKyB CaiiTh).

18. http://wwwe.elibrary.ru (DmaekTpoH KyTyOXOHa).

59


http://lex.uz/
http://www.ziyonet.uz/
http://www.elsevier.com/locate/aml
http://www.exponenta.ru/
http://www.elibrary.ru/

