7-AOPIC. HKoraprbl perTi 1udPepeHIHANIBIK TEHIEYIEp.

Jlekuus makcatbl: JKoraprbl peTTi TeHACYIEp/l MHTErpaaay 9{iCTepiMEH TaHBICTBIPY.
Heri3sri ce3nep: Kanmebl memiM, SIkoOM aHBIKTAYBIIIIBI, KBl HHTETPAJl, apaIbIK HHTErPaJl.
Kbickama Mma3MyHbI

Herisri TyciHikTep ’9He aHBIKTAMAJIAD

1.1. XKoraprsel peTTi )0 qudPepeHIHATIBIK TCHACYIIH TYBIHbI OOMBIHIIA IIEHTIIMETeH TYPi
ObLIal JKa3blIabl:

F(X'y’y'!y”!"'!y(n))zo (1)

. o .. n . .
MyHaarbl, X-TOyeJci3 aWHbIMaibl, Y-0enrici3  (GyHKOus, ai y',y”,...,y( ). Oerici3
QyHKIMAHBIH TyBIHABUIAPH (N>1). F - keit6ip G cR"? O06GNBICHIHIA AHBIKTATFaH HAKTHI

Y3HIKCi3 pYyHKIHSI.

Erep (1) kateiaac sxoraprsl y{") TybIHIBICH GOMBIHIIA MIEIIice, OB OBUIA Ka3aMbI3:

y(™M = F(xy, Yy ) )

Rn+1

Mynnarsl, f - dyHknuscel keitdip D c OOJIBICHIH/IA aHBIKTAIFAH Y3/iKci3 (QyHKUUS aer

ecenTeninen.

byn tenaeynepnin memimaepi e OipiHIII peTTi TEHICYIEpAiH MemiMIepiHe yKcac Typae
AHBIKTAJIA]IbL.

Anvikmama-1. (a,b) apanbirbiHa aHbIKTaTFaH Y =@(X) (QYHKUEACH (2) TEHIEYIiH OCHI

apaJBIKTAFbI MIEIIIMI JIST aTaJIbIHAIBI, erep OJ TOMEHACTINCH YIII MapTThl KAaHAFaTTaHIbIpCA:

1) @(x) dynxuuscer (a,b) apansFsiHIa N per
nuddepeHnmanaaHaTeiH 00Jca;

2) (%,0(x),@(x),... 0" (x))e D, ¥xe(ab);

3) ™ (x) = f X009, ¢'(X), ... 0" D(x)], v € (a,b).

AlikpiHanMara (1) TeHaeyaiH Jie MenIiMiH oChl Typ/ie aHbIKTayFa 00Jabl.

Anvikmama-2. <a,b> apaJbIFbIHJIa aHbIKTAIFaH Y =¢@(X) ¢yHkuuscel (1) TeHaeyaiH ochl

apaJIbIKTaFbI MIEHTiMI JIST aTalbIHAJbI, €rep 01 TOMEHIETIACH YIII IapTThl KaHaFraTTaHabIpca:

1) ¢(x) dyskumscs (a,b) apansFsiHIa N per

nuddepeHnmanaaHaTeiH 00Jca;

2) (x,0(x),@/(x), . ' (x)) G, ¥x e (ab);

3) F(X,(o(x),go'(x),...,¢(n)(x))=0,Ve<a,b>.
Koraprer perti Tenney ymriH Komm ecebi Obutaiima KoWbutanbl: (2) TeHACYIIH OapiibIK
e MICPIHIH 1ITHEH

P(%)= Y0, 0'(X) =Ygt " %) = Yo 3)



. . 1 n-1
WIAPTHIH KAHAFATTAH/IBIPATHIH MIEMiMi Taby Kepek. MyHAarsl, Xo, Yo, Yy Y,

Oacrankel MoHIEp, an (3) mapTTel OacTamkbl I[IApT Jen araifapl. OpHHE, MyHJa

(ko1 Yo, Y2yl e

caHJapbIH

byn xepne ne Komm ecebiHe reoMeTpUsIIBIK, MEXaHUKAIBIK MOH Oepyre Oonazawl. bipak,
TEHJCYIIH PETi OoFapbl OOJFaH CalblH OACTamKhl IIAPTKA MOH-MarblHa Oepy KUBIHFA COFaIbI.
MpIcaiibl, eKIHII PeTTi TEHALY YIIiH KOMUbUIFAaH 0acTanKbl €Kl MOHHIH OIpiHIIICI, MENIIMHIH Kal
HYKTE apKbLIbl OTETIHIH OUIIipce, €KIHIIICI, HWHTETPAIABIK KHUCBIKTBIH COJ HYKTEAETI
YKQaHAMAaCBIHBIH X ©CIMEH jKacallThIH OYPBIIITHIH TAHTCHCIH OUIAIpE/i, all MEXaHUKAJIBIK )KaFbIHaH
— KO3FaJILICTBIH OCpUIreH KaJbINTaH KaHIal KbIIIaMIBIKIICH OTETIHIH OUIAipeIi.

1.2. YKoraprel peTTi TCHACYJICPAiH KACUETTEPIH 3ePTTETCH/IE OJIap Ikl OIPIHIII PETTi TCHACYIEP
KYHECiHe KEeNTIpiM ay bIHFalIbL.

bepinren (2) TeHaey yiliH MbIHaHal Oelrijeyiep eHri3enik:

Y=Y1Y'=Y2, Y =YY =y,

by xarnaiina (2) TeHaeyAiH OpHbIHA MBbIHAHAAN KY€ alaMbl3:

.............. 4)

d
20 = (X, V1, Y0,
™ (X, Y1, Y250 Yn)

By sxylie xanmsl KaJIBIITHI

d
%z f1(% Y1, Y2000 Y0 ),

d
%Z f2(X, Y1, Yo Yo ), ®)

dy,
dx

= (X, Y1, YauesYi)

Ky#eHiH aepoec Typi. CoHabIKTaH, anaa 013 (5) Typaeri KaJbInThl XKyHenep/i KapacThIpaMbl3.

Kanmsl, OipiHIIl PeTTI N TEHACYNEPAIH KaJbIITHI XYHeciH N peTTi Oip TeHaeyre KenTipyre
6omanel. On yuriH (5) xyiieniy Oip TeHaeyiH n—1 per aguddepeHunanan, con xyheHiH 0acka
TEHJEYNepiH MaiiianaHelll  OTBIpY Kepek (MyHaa f;  QyHKUusulapbl KepekTi  per
muddepeHManganaasl Aen amny Kepek). (5) skydeHiH OipiHIII TeHaeyiH ambim n-—1 per
g depeHImanIanbIk;



dzyl—afl+a_f1%+ +idy”—

dx?  ox  dy, dx  dy, dx

:i-i-a—fl fl+...+i fn = gz(x, yll"'! yn)
aX ayl ayn
3
d%, 09, 09,y 09, dy, _ (6)

dx*  ox oy, dx T dy, dx

—ag_2+ag_2f+ +ag_2f —
= L+ N =

X1 1ty n
x oy, X, 950X Yireen ¥o)

o(f1,92:+:Gn-1)
a(yZ’ySP"!yn)
N—2 - TEeHAEyiHEH KYpBUIFaH XYHEHI Y,,Ys,...,Y, OOHBIHIIA Imemyre OoJagbl KOHE Oyap

Erep #0, onza (5) xyleHiH OipiHIII TeHACYIHEH XKoHe (6) )KYHEHIH aJlIbIHFbI

X, Y1, yi y(lnfl) apKBUTBI OPHEKTENEIi.

Ocbl TaOBLIFaH Y,, Y3,...,Y, OPHEKTEPIH (6) )KYHEHIH COHFbI TEHJEYIHE anapbl Koiicak,

y(ln)z f(x,yl,yi,...,y(ln_l)) (7)

TYpiHIEri n perTi 6ip TeHaey anambi. (5) xkyiie MeH (7) TeHAeyAIH HHTETPAIBIK KUCBIKTAphI O1ip
Oomnanpl.

1.3. Enai (5) Typzeri KaJbInTh Kyienepre OaiaHBICTBI KeHOip TYCIHIKTEpAl KeATipeHiK.

AnpapiMeH, Oyl KyHenepal BEKTOPJBbIK (YHKIUSIIAP €HI13y apKbUIbl KbICKApTHIN >Kazyra
0omasl.

Erep y=colon(y,,y,,...,y,) *one f =colon( f;, f,,...,f,) nen ancak, onna (5) xyiieni Obu1ait

JKa3aMbI3:

dy _
&—f(x,y) (8)

byn kaTelHacThl BEKTOPJBIK Olp TEHIEY JAEN Te, KAJIbIITHl KyHe Jen Te arayra Ooiabl.
Mysnarsl, f(X,y) - BexTop-GyHKIHACH Keitbip D < R™' o6ibichiHma aHBIKTATFaH Y3iKci3
byHKuus. By sxyieHiH memiMiH /e allJbIHFbI aHbIKTaMallapFa YKcac TYp/e aHbIKTal Ibl.

Anvikmama-3. (a,b) apanbIFblHIa aHBIKTaNIFaH Yy =@(X) BekTop-QyHKIMACH (8) KylieHiH
HIETIMI JIeT aTaJlbIHabl, erep 07 TOMEHJET1el Yl apTThl KaHaFaTTaHbIpca:

1) @(x) QyHKIHSICHI <a,b> apaibiFblHa AU epenmanianaTbiH

Oolca;

2) (x¢(x))eD,Vxe(a,h);

3) %; f[x,p(x)], vx e (a,b).



AliTanbk, y=g(x) Bektop-pyHKuusch (8) XKyiieHiH (a,b) apaibiFblHIa aHBIKTAIFAH MIEMIiMi

n+1

OonceiH. R,y

KeHicTirigaeri (X, x)), X e(a,b) - HYKTEJIEpAIH KHUbIHBI OepuIreH >XyieHiH
MHTETPAJIBIK KUCBIFBIH Oepelti, an Ry KeHicTirismeri (¢(x)),xe(a,b)- HYKTENEPIiH KUBIHEI
KyHenin Tpaekropuscein 6epeni. Ocbl Ry KEHICTIr (pasaiblk KEHICTIK Jen aTaibHabl. benrini

n+1

Xy KEHICTITIHACTI HHTETPAIIIBIK KUCBIKTHIH

Oip mIemiMre coiikec TpaeKTOpus COJN HICHIMHIH R

R} KeHicTirine x eciHe mapasiesb TYCipiireH KeneHi (MPOEKIMACH) GOJIBIT TaObLIA/bI.

Bexkropinbik (8) Teraey yirin Komu ece6i Oblmail KOWbUIAIBI: OapiIbIK MIEHIIMACPIIH IIiHEH
0
(X)) =Yy 9

ITApTTHI KAHAFATTAHBIPATHIH Yy = o X) memimin Tady kepek. Mynna y° = colon( yc1> yeeny y?]) -

GacTankpl BEKTOp, ( Xy, Y’ )e D - 6acTamnkpl HyKTe.

by Ko eceGine sxayanTsl TOMEHETIIEH TeopemMa alKbIHIalIbI.

Teopema-1. Erep f(x,y) dyHKmusAchl OacTanmkel HYKTEHi KAaMTHTHIH amblK D c R™!

0OJIBICBIH/IA Y3/1KCi3 00JIca, aJl OHBIH Ke3 KEeJreH IICKTEITeH TYUBIK 1K1 O6JIriHae Y BEKTOPBI

bOMBIHIIA JIMITIINIL MAPTHIH KaHAFATTaHABIpaThIH O0Jica, ona Ko ecebiniy Keibip Kinmiperrexn
apaJIbIKTa aHBIKTAJIFaH JKaJIFbI3 FaHa IIemimMi 00J1abl.

byt Teopemansl rio6anasl TeopeMa eii. biz TeopeMaHbIH I0JICNICYiH KeNTipMeiMi3 (OHBI
[5] okymbIKTaH Kepyre 0601aabl).

[emimuiyg Oackaga KacueTTepiH OUIMIPETIH KeWOip TYKBIpbIMIApAbl KbICKAIlla TYpIe
TIONIETIICYCI3 KeNTipe KeTeHiK.

Teopema-2. Erep (8) TeHaey yuiH 1-TeopemaHblH mapTTapsl opblHaaica, onga Komm ece6in
KaHaFaTTaH/bIPATHIH IIENIIM 0acTanKbl MOHEp OOMBIHINIA Y3/11KCi3 O0IaIbI.

Teopema-3. Erep (8) TenaeyaiH OH >KarbIHIAFbl (YHKIHS KOCBIMIIA KeHOip mapamerpiepre
OailmaHbICTBI 0OJICAa KOHE COJI TmapameTpiep OolbiHIIA Y37ikci3 Oosica, onga Komum ecebin
KaHaraTTaHbIpaThIH HICLIIM apaMeTpiiep OOMbIHINIA Jja Y3/1IKCi3 O0IaIbl.

byn TeopemanapiplH J1a ONIENEYJIepiH JKOFaphblia KOPCETUIreH OKYy KYpaJblHaH ajyFa
OoJaasl.

1.4. Kanems! (8) xyiteneri f(X,y) BeKTop-QyHKIMACH Ke#6ip amibIk (He Tyiiblk) D < R™

00JBIChIHIA TIEHTiIMHIH Oap OO0y KOHE >KaNFBI3BIK IMAPTTaphlH KaHaraTTaHIbIpChIH. Ocbl D
OOJIBICTHI HIEIIIMHIH 0ap 00y KOHE >KaIFbI3BIK OOJBICH ICTl aTail/Ibl.

Anvikmama-4. D 0oOJBICBIHJA aHBIKTAJIFaH, TOyelCi3 aifHbIManbl OOMBIHIIA Y3MIKCI3
muddepennmannanateH, TypakTsl C =colon(C,;,C,,...,C,,) BeKTOpbl OOMBIHIIA Y3AIKCI3

y=¢(x,C) (10)

byHkusace (8) JKyHeHIH »KaJmbl MIenIiMi Jen aTajblHaJlbl, erep OJ TOMEHJEriiel ekl MIapTThl
KaHaraTTaHbIpca:

1) OHBI TYpakThl C BEKTOPHI OOMBIHIIA HIEITyTe 00JAThIH
OoJica, SFHU



C=yw(x,y) (11)

2) Ttypaktel C BekTopbiHbIH (11) popmyra OoitbrHIa
aHbIKTaIFaH 0apiblk MoHAepiHe (10) kaTeiHac (8) JKyHeHiH memnrimi 6oJca.

by anbikTama Ko ece6iniy memiMid Ta0y 5KOJIBIH KOpCETe/Ii.

Erep (8) xyiie yurin

¥(%)=y"
OacTankpl apThl Koibuica, onna (11) KaTeiHacTaH:
C=p(%,y")=C"
Ocer C° BektopsiH (10) KaThIHACKA KOMCAK,

0
y=9(x,C")
typinzeri Komm ece0iHiH memiMiH anambl3.

Anvikmama-5. D 001BICHIHA aHBIKTAFAaH, ©3/ITTHEH TYPAKThI CAaHFa alHAIMaNThIH, Y3/1KCi3
mubdepeHnmangaateiH w(X,y) GYHKOUACH (8) KyHEHIH WHTErpaibl JEN aTanajbl, erep ol

GbyHKIUS Yy BEKTOPBIHBIH OpHBbIHA (8) *KYHEHIH Ke3 KeJIreH IIeNIiMiH KOWFaH[a TYPaKThl CaHFa

Terne-Teq 0oJca.
Ocbl GYHKIMSHBI €PKiH TYPAKTHl CAHFA TEHECTIPY apKbUIbI aTbIHFAH
w(x,y)=C (12)
KaTBIHACTHI JKYHEHIH OipiHIII HHTErpalibl JeTl aTalIbl.

WuTerpanpiy O1p KacUeTIH aiiTa KeTeiK, w(X,y) - y3aikei3 auddpennuanianaTeid pyHKINS
OOJICBIH.

A¥Tanslk, OipiHIIl MHTErpaarsl Y -TiH opHbIHA (8) XKyleHiH Oip aepOec mienriMi KOWbUIFaH
nen. byn xarnaiina w(x,y(x)) GYyHKIUACH TeK X alHBIMANbICBIHAH FaHa Toyeni 6omaabl. Ochl

byHKIUSHBL X OoiibiHIIA quddepennnaniacak, onaa (12) karbiHacTan

V5 Vg, vxe(ah)
dx OX .18y,

Tere-TeHIIT1H aaMbi3. bynan

ow(X, 0
!//(Xaxy(x)) Z l//(gy?l(x))f(x y(x))=0,vxe (a,b)

Tere-TeHIIT1 albIHA bl by1aH MIBIFaTBIH KOPBITHIHIBI — KYie OONBIHINA aJTbIHFAaH WHTETPAJIIBIH
TOJIBIK TYBIHABICHI HOJITE TEE-TEH, SFHU

IXY) _o vxe(a,b)
dx )

Ocpinan



w(X,y(x))=C,Vxe(a,b)
Keii sxaraaiina MHTerpanabH Oy KACHETIH OHBIH aHBIKTAMAChl PETiH/E KOJIIaHa bl

KanbimTe! xyiieHin n OipiHmi MHTerpangapsl Oenriii Oosica, oHAa ojap >KYMEHIH >KajIlbl
HIenrMin oepe/i.

XKanmer memiMaer C BEKTOPBIHBIH OenTiii Oip MoHIH/IE MIBIFATHIH MISHTIMII JepOec menim
neimi, an C BEKTOPBIHBIH TYPAKThI MOHCPIH/E aIbIHOAWTHIH MISIIIM/II €PEKIIe MM JISHIi.
byn tycinikrepai 6ackaiia ga 6epyre 60JaThIHBIH 1-Tapayaa alTKaHOBI3: opOip HYKTeciHae Komm
eceO1HIH >KaJIFBI3/BIK MAaPThl OPBIHAAIATHIH MIEHTIMII AepOec mentiM, an apoip HykTecinae Komu
eceO1HIH KaIFbI3/IBIK IAPThl OPBIHAAIMANTHIH IICIIIM/II €PEKIIIe MM JIeTeH013.

Epexmie memimaep oaeTTe, TEHACYAIH OH arbIHIAaFrbl (QYHKIMSHBIH Yy OOWBIHIIA aJbIHFAH

TYBIH/IBTAPBIHBIH MIEKCI3AIKKE aifHaIaThIH HYKTEIED KUBIHBI IIIIHEH 137eTiHe 1.



