JEKIUA 14

BIPIHIII PETTI JEPBEC TYBIH/IBLIBI ChI3bIKThI JU®OEPEHIUAI
TEHJIEYJIEP

1. bipinmi perti nepOec TybIHABUIBI auddepeHnran TEeHACYAIH Kaiumbl Typi ObLiai

JKasbliaaabl:
F[xl,...,xn,u,a—u,..-,—au ]:o (1)
0% OX,

MyHzarbl U- Genricis QyHKIHS, X,...X,- TOyelci3 aiimpiManbimap. F - keit6ip D, = R*™

0OJIBICBIHIIA €K1 peT Y3ikci3 auddepennnangaHaTeiH QYHKIUS OOJICHIH.

AnpikTama. Keii6ip D, cR" o06nbicbIHAa aHBIKTAIFaH Y3/iKci3 auddepeHmanianaTbiH
U=(X,...,X,) OyHkmuscel (1) TeHaeyAiH miemnimi Jem aramaibl, erep OJ TeMeHJeriaei
HIaPTTap.Ibl KAHAFATTAH IbIPCA:

0] 6]
1) [xl,...,xn,(p,g(z,...,i]e D, V(X ....X,)e D,

2) F| Xy Xy @, —, oo, —— | =0, V(X,...,%,)eD
) (1 ok 6an (1 n)eD,

byn u=o(x, ..., X,) QyHKIHACH RQl” xp,u - KEHICTITTHIE KEHOIp

6etTi anbIKTaibl. Ochl OeTTi OepiireH TeHICYAIH HHTETPAIIBIK OSTi 1en aTaiiibl.

bipinmii perti aepOec TYbIHABUIBI TEHACYJIEpIl WHTErpanuay oaerre >koi nuddepenman
TeHJAeyJep JKyheciH uHTerpainayra kentipuieal. CoHABIKTaH, MyHAAl TeHAEylep Ko
muddepeHIman TeHaeyiep 6araapiaMacbiHa eHI131UIreH.

bi3 Oy xepne OipiHmIi peTTi 1epOec TYbIHABUIBI TEHEYIEPIIH TEK
€Kl CBI3BIKTBI TYPiH FaHa KapacThIPAMBI3.

2. AnpgpiMeH, OIpTEKTi CBI3BIKTHI TCHICY/II KapacThIPabIK;

ou
0G0 ) ==t Ty (0 X ) == =0 )
1 n

Mynnarel, f; - ynkuumsnapsr keitdbip D cR" o6ibickiHIa y3aiKci3
muddepeHManiaHaTbiH - JKoHe Oopi Oipiell Henre ailHaIMaWTBHIH

byukusiap gen  ecenTeniHenl. bynm (2) Tenaeyre TemeHnzerineil koMl auddepeHunan
TEHIeyJIeP/IiH CHMMETPHSUIBIK TYPi COMKec KONbIIAIbI.

dx, dx, dx,

(00 %) B0 axs) 0y Xy) @)

Ocpl xyiieHi (2) TeHJeyiH cunaTTayusl Kkyiteci aemn araiiapl. OHbIH MHTETPAABIK KUCBIKTAPhI
(2) TeHzmeyniH cHUNATTayBIIITAphl (XapaKTepUCTUKANAPBl) Jien arajajasl. byn xkyileHiH OGapibIk
yakpITTa memnrimaepi 6ap xoHe o xanrbl3. COHIBIKTaH, D OOJIBICBIHBIH 9pOip HYKTECI apKbLIbI
TeK Oip FaHa CUIIATTAYBILI ©Te Il )KOHE OJapAbIHF TOYeINCi3IepiHiH caHbl N—1 - re TeH, cebeli, o
n—1 - peTTi KaJBINTHI KYHETe SKBUBAJICHT.



Teopema-1. D oOibICBIHIA aHBIKTAIFAH Y3AIKCI3 IuddepeHIuangaHaTbiH U= (X, ..., X,)
byHKIMACH (2) TeHACYIIH emiMi 00Tybl YIIiH OHbBIH (3) JKYHEHIH MHTErpaibl 00JIybl KaXKeTT1
YKOHE JKETKLUTIKTI.

Janeageyi. 1) xkaxerrunri. AWtanbk, U=@(X,...,X,) QYHKUMACH (2) TeHAEYAIH LIemiMi
0O0JICHIH:

0 9]
£ (X oo X )t £ (X s X )2 =0, V(X ... X, )€ D (4)

Byn ¢pyHKIMSHBIH TONBIK AU(QepeHmans Obliail xKa3bliaibl:

oo o
du=—dx, +...+ —dx 5
5X1 1 5Xn n ( )

OcbiHparsl 9p0ip dx; -A1H OpHBIHA OFaH NponopuuoHan f; QyHKIUACHIH KolMcak, ToMeHAeriaen
KAThIHAC aJaMBbI3;

0 0
du :{5_:2 £, (X, .., xn)+...+£ f(x, ..o xn)}K(xl, e Xn) (6)

Mymnnarsl, K(x,...,X,)#0 - npornopuus kod3puiuenti. AJIbIHEb (4) Terne-TEHIIKTI ecKePCeEK,
KBaJpaT »aKIIaHbIH 1IIHACTI 6pHEK HOJre Tene-TeH 001aabl, SFHU

0
d(ng(z f,(x,, ...,xn)+...+£ fo(%g . %) =0, V(xy,...,x,)eD (7)

An 6yt Tene-TeHmiK @(X,, ..., X, ) QYHKIMACHIHBIH (3) KyileHiH HHTErpasbl GONATHIHBIH OiITIpEi.
2) KETKIMKTiTr. ARTambIK, U=q@(X,,...,X,) GyHKIuscH (3) KyiieHiH HHTerpatbl GONCHIH:

0 0
du/(3) :% £ (X, o, xn)+...+£ fo(Xgs o Xy )=0, V(X ..., %, )€ D (8)
1 n

CoHFBI TEME-TEHIIK U = (p(xl, xn) GYHKIUSACHIHBIH (2) TEHACYAIH MIENIMi eKeHIH KopCeTe/Il.
Teopema-2. bepinren (2) TeHaCyIiH JKaIbI MEIiMi

U=(py, .., P 1) (9)

TYpiHAE aHbIKTaIaAbl. MyHIarbel, @ - K€3 KeNTeH Y31Kci3 auddepeHuanianaTbid QyHKITUS, al
@y, ..., 01 - (3) KyleHiH Toyesci3 HHTerpajiapsl.

Jlonenneyi. AWTanbik, ke6ip U=, (X, ..., X,) GyHKIMACH (2) TeHaeyaiH D OOIBICHIHIAFHI
Ke3 KeJreH ImemiMi 0osceiH. byn memim ¢y, ..., ¢, ; QyHKIMAIapbIMEH Koca (2) TeHJeyai Tene-
TEHJIIKKE alHaABIPAIbI:

oy, oo,
fl(xl,...,xn)axit+...+ fn(xl,...,xn)aT(Tzo, V(X ..., %, )e D (10)

(i=1..,n)
By GipTeKT1 ChI3BIKTHI )KYWEHIH HOJIIK eMeC

Up = @y (X, ees X o Uy = @y (X o0 X, )



mentimi 6ap. CoHbIKTaH, OyJ1 )KYHEHIH aHbIKTaybIIbI Holre TeH. O ¢, ..., @, QyHKIHUIIapbIHbIH
sIKOOWaHbIHA TEH,.

(@) _
m_o, V(X0 X, )€ D (11)

COHFBI KaTBIHAC @y, ..., , QYHKIMUIAPBIHBIH ©3apa TyeIiulirin kepcereai. OmapabIH aIIbIHFbI
0, - Pn PyHKIMATAPH! €3apa Toyenci3 GyHKuusuiap efi. COHABIKTaH TOYENALTIKTI COHFBL ¢,

GbyHKIMICH Oepin Typ:
Pn :d)((p ) ---,(Pnfl) (12)

MyHparbl, @, - Ke3 KeJIreH IemiM OoranbIKTaH, (12) KaTelHAC XKajMbl HIemiMIl Gepeni.
3. bipTekci3 ChI3BIKTHI TEHACY/II KapaCcThIPAUbIK:

ou ou
£y (Xps ooy Xy U)o T (Xgs ooy Xy U)=— = (X, ..y X, U) (13)

0%, a

Mynnarsl, f; - GyHKuMATaps! Keit6ip D, < R™™ o6mibickinaa y3aikcis auddepeHnuanianaTbia
n
yKoHe 0opi Oipaeli Helre TeH eMec JIeN ecenTeliHeal: Y, fiz(xl, e Xy u)¢ 0
i-1
By teHpey i OipTeKTi CHI3BIKTHI TYPTe KENTipy apKbUIbl MHTETpaiaaiiapl. On yIIiH memnriMii
alikpIHAaTMaraH GyHKIUS TYpiHAe 13Aen/i:

V(X ..., Xy, U)=0 (14)

o ov
MyHparbl, v - GyHKuusAcsiH D; 0OnbIChIHAA Y3/IKCi3 AnddepeHnnangaHaTbH XKOHEe 2 #0 gen
u

asniambI3. OCBl KaTBIHACTBI Ke3 KeJITeH X; OoibIHIIa nuddepeHnuaniaibIk:

N vaou
o ouox
Ocbigan
kY
g_)::—%, (i=1...n) (15)
ou

. . ov . .
(15) epuexri (13) TeHneyre KOMbIN, OHBI ~ o Oemierine koOenTCeK,
u

ov ov ov
£ (Xps ooes X, u)6_>(1+”'+ fo (s ees X, u)aJr 9(Xgs oer X, u)a =0 (16)

TeHIeyiH anambl3. bys v OolibiHIIa GipTEKTI ChI3BIKTHI TeHaey. COHIBIKTAH, alJIbIHFbI ITYHKTTE
KOPCEeTUITeH ToCUIAl KoJlaHaMbI3. byt TeHaeyniH colikec cUmaTTayuibl xxyiieci

dx, dx, du
1 - = = (17)
£y (Xps ooy X, U)

fo(Xg, o Xno U)  G(Xq, on X, U)

TYpiHJE ka3blianbl. by jkylieHiH e3apa Toyesnci3 HHTerpaijapsl N - re TeH;



QLK oy Xy U)oy (X vy X, U)

Byn sxarnaiina (13) TeHaeyaiH Kbl Menrimi
Vzdb((p ,...,(pn) (18)

Typinze xa3putazsl. Lllenrimai aHpIKTaIMaraH TYpJie 137€1 OThIPFaHbIMBI3/IbI €CKEPCEK,
Dy (X, oo Xy Uy ey @y (X, vy X, U)) =0 (19)

KaTbIHACBIH ajaMbl3. OCBIHIAFBI U -Ibl X, ..., X, APKbLUIBI OPHEKTEYTe MYMKIH 0oJca, oI
dbynkums (13) Tenaey iy memnriMi 601ab.

Byn xepne apnaiibl menrimaep ae 6omysl MyMKiH. OHJail menrMaep coi yakpITTa manja
Oomazel, erep (14) Tene-TeHAIK TEK U = (p(xl, vy xn) OoJiraH/Ia FaHa OpbIHAAJICA.

4. BipTeKTi %oHe OIpTEeKCi3 CHI3BIKTHI TeH ey Iep YiniH Kommu ece6i Obutail KOHbIIa b

TeHACY/IH LIeIiMIEPiHiH 1IIIHEH OHBIH Oip apryMeHTI TypaKTaliFaH jkaraaiga Oenrim Oip
n—-1 - emmemji OeTke aiiHaNaTHIH JepOeC WIEUIMII AHBIKTAY KepeK, SFHd U= (X, ..., X,)
HICITIMIHIH X, = x,? Oosrranna Oenrii oc(xl, Xn_l) (GYHKIUSCHIHA TEH OOJATHIH IIemiMIl Taby
KepeK. MyHBI KbICKaIa

ul, o = ot(Xgs -y Xyg) (20)

TYPIHJE JKa3a/Ibl.

Mpicanbl, eKi eymemIi 1epOec TYbIHIBLTBI

P a +Q a_ 0
OX oy
texzeyi yuriH Komm ece6i Oblail Koiblmaab!:
z=0(x,y)
HICMIMIHIH X =X, Oonfanga z=o(y) MapThIH KaHAFATTaHABIPATHIH LM 13aey. On 6apiblK
UHTETpaNblK OeTTepiaiH 1miHeH Zz=o(y) KHUCBIFbl apKblIbl OTETIH OeTTi Tady OoJbI

ecernTeiHenl.
Kanmer sxarnaiina Komm eceGiHiH mentiMia Ta0y KUBIHABIK TYABIPMANIbI.
Meicanaap.

1. X—+Yy—+2—=0
X z

Ocplan
y z
¢r===Cp, 9, =-=C;
X X
MHTETpasfapbiH TabambI3. by jxkarnaiia sxaimnsl menim

X X

TYpiHzae ka3butafsl. Juddepennmanaay apkpuibl Oyl (QyHKIUSHBIH MIEiM OONaThIHBIHA KO3
JKETKI3y OHa.



ou _ou _

2. X——Yy—=X—
o y Y y
TEHJICY1HIH KaJIIbl MeIiMiH Kypaibik. Colikec
dx_dy _ do
X -y X-

KYHECIHIH €Ki TOyeJIci3 MHTEeTpaiapbl OHAM TaObLIa b
0 =Xy=C;, o, =x+y-u=0C,
JKanmel miemnriM aifKbIHIaIMaFraH TYPAEC Ka3blUIabl:
®(xy, x+y—u)=0
OcblI KaTbIHACTHI €KIHIII apryMeHTi OOMBIHIIIA IIEHICEK,

u=x+y— f(xy)
TYPIHJET1 IIeiM alambl3.



