15 mopic
Japic maxpipoiovl: 1 - perti nepdec TYbIHABLIBI TEeHJAEYJep KOHiHJAe TYCiHIK.
Bipinmi perri gepOec TybiHABLIBI JAT. Komm ecedi. Exi Toyencis alHbIMAaJIbI
karnaubiHaarbl Komm ecedi memiMiHiH 0ap skoHe Kajarbi3 00JybI TYypaJbl TeopeMa.
HNurerpanpay.

Kocnap
1. 1-pertti nepOec TYBIHABLIBI CHI3BIKTHI TEHICYJIEP.
2. KyiieHiH anrainikbl HHTETpabl.
3. ChI3bIKTHI eMec AudPepeHITuanablK TEHASYIep KyHec )KOHE oapabl ey .
4. BipiHIn peTTi aepOec TYBIHIBUIBI TCHICYJIEP KOHE OJIap/Ibl MICITY SIICl.
5. BipiHmn petrti aepOec TyBIHABUIBI TEHJACY YINH KoibuiraH Komm eceliHiH
HHTETpaIaHyBhl.

1. 1-pemmi oepbec mybiHObBLIBI CBI3BIKMBI MEHOEYep

oz oz
FI X1,000, X0, Z,— e, —— 1
( 1 L P Gxn) 1)

TeHiey OepuiciH, MyHIa Xqi,..,.Xp DcC RMo6ubichiHaa  TOyenci3  aifHbIMAnbBLIAp,
Z= Z(Xl,...,xn)- y3uticeid auddepenunanaanareld QyHKIuA, an ' e3 aprymMeHTTepiHiH
oepinren ¢pyHkuuscel. OcelHal Tenaey 1-peTTi nepoec TybIHABUIBI TEHIEY e aTaiaibl.

byn Ttengeynepai 1emry Maceseci, CUMATTayllbl >KyHe Jen arajaTblH  Kaif
muddepeHnnanaplK TeHIEYJIep KYUECIH MenIiMre KeATIpUIeTIHIH KopceTeniK. AJbIMEH,
MYHBI CBI3BIKTBIK TEHJICYJIEp YIIIH KapacThIpailbIK.

1-perti xaii qudpepeHnnanabIK TeHAeyIep YIIiH JKaJIbl enliMi 0ip FaHa Ke3 KelIreH
TYpPaKThl [Iamara OalIaHBICTBI, all JKYHe VIIH N Ke3 KeIreH TYpaKThifa OailIaHBICTHI
00JaTHIHBI )KOFaphIla AaUThUTFAH efi. A, nepOec TYBIHIBUIBI TeHACYJep TeopHsIChHAa, -
PEeTTI TeHACY/IH *alMmbl Wemnimi 0ip FaHa Ke3 KeJareH QyHKUUsIapra, N-peTTi TeHACYAlH
Kanmbl IIEMIMI M Ke3 KelreH (QyHKuusiapra OailnaHbIicThl Oonaabl. byn Macenenepre
xannsl Typae C. KoBaneBckasiHbIH HIEIIIMHIH 0ap OOJybl MEH >KaJFbI3/IbIFbl JKOHIHJETI
TEopeMachl xayarl oepe anafbl.

Mbuicanvi:

2
O _ x2eY +(x+1)y, z=12(x,y) = x%eY +(x+1)y7+c(x), ve(x)

Ecxkepmy. Jlepbec TYybIHABIIBI TEHJACYJIEP TEOPHSICHIHIA, COHBIMEH Oipre nepbec
TYBIHJIBUIBI TEHJACYJIEP JKyHhecl KapacThipbuiaabl. OcChl kargaiiapl nepdec TYbIHIBUIBI 1 -
PETTI KYlie YIIH KapacThIpailbIK.

(1) TeraeyaiH CHI3BIKTHIK OOJFAH KaFalbIHIAFbl 2 TYPIH KapacThIPaNbIK.

1) GIpTEKTI CHI3BIKTHIK TYPI:

0z 0z
a1(x1,...,xn)a—X1+...+an(x1,...,xn)aT:O, (2)
n

MYHJAA 81,...,8n —D C R" 06ubIchIHAars! Keiibip byHKIusIAp;



2) OIpTeKTi eMeC ChI3BIKTHIK TYPI:

oz oz
a1 (Xq e Xy )=+ oo+ A1y (X000, X ) =— = B(X,..., X, 2), (3)

8X1 8Xn
MYHIA X{,...,Xn —apTyMeHT, Z - i31eliHeTiH ¢(yHKuus, aq,...,ap,0—D=DxJ—na
aHbIKTaIFaH (QyHKUMATap, MyHOIa J —Z—TiH e3repy oOusbicel, a1 D —Xj —aiH e3repy
0OJIBICHI.
bi3iH MakcaTbIMBbI3, KOFapbIIarsl TeHAeyIepaiH D o06nbickiHIa (o(xl,...,xn) YKaJTbI

menrimMid Taby, erep MbIHa TOMEHJIET] MapTTap OpbIHAATIATHIH OOJIca:

1) byHKIHSHBIH 631 )KOHE OHBIH OapJIbIK JIepOec TYBIHABLIAPHI Y31IiCCi3;

2)(1) TteHnmeyre KoWraHma conm  okarel  O-re  Teme-TeH ~ OOJNyBI  KaKeT.
Mynna OYpBIHFBIIAI AHTETPAIIJIBIK KUCBIKTap eMec, oertep O0nabI.
2)-H1 KapacTbIpailblk, MyHaa OipinmrigeH, D oOneiceiHma &y,...,8, Ko3hduIueHTTEpI
e371epi 1-peTTi nepbec TybIHABLIApbIMEH Olpre y3UIiCcCi3, eKIHIIAeH, dpoip (Xl,..., Xn)e D
HYKTECIHIC \al\ + ---+‘an‘ > 0 TeHcI3AIr1 opbIHAaNaab! Aen >kopuMbi3. Bl D o0nbicbiHIa

KOCBIMIIIa
dx dx
A P (4)
a1 an
Kai  guddepeHIManabpK — TEeHAeyJep — JKYMECIH  KapacThIpalbiK.  (4)  Kylie
muddepeHnanAbIK KaFaaiaa CAMMETPHUSUTBIK TYPJETi CHMATTAyIIbl KYHe JeN aTajajbl
na, anm N-1 TenaeyneH Typansl. (4) KyileHl ObUIailiia TYCiHY KaXeT: Ke3 KeJreH
Ag (X109 Xno ) € D HYKTECIH anaiibIK.
2)-mapt OolbIHINA, OYJI HYKTelIe €H KOK JereHae KodpduuueHTrepiniy Oipeyi a;j # 0,

COHJIBIKTaH, Ay HYKTeciHzAe Y37ikci3 OonraHabIKTak on U A € D aiimarel Gonanel 1a,
OHJIa
aj #= 0.
U Ag alimarbiH/Ia (4) *KYiieH1 ObuTaid TYCIHY KEpeK, alJIbIMEH OHbI ObLIalIa jKa3ailbIK:
dx; dx;  dxj_p  dxj . dxjpq  dxg o dx, dx; (5)
a 4 -1 & 41 8 an 4
(5) xyliene X; —aepal apryMeHT PETIHAE, Al Xq,..., Xp — Xj —JIEPAIH 131€NeTIH QyHKIHACHI

nen Kapacteipambiz. OHpa (5)-Ti KailiTagaH Obliai ka3yra 00J1ajibl:
dxg _ a1(Xg, Xn)

= f yerny y
dxi  aj(Xq,.. Xp) 10,0 Xn)
dxi—1 _ @j_1(Xq, Xn)
= = f-— IEERS] ] 6
Xm a; (X11 ’Xn) I l(Xl Xn) ( )




U,, aiimarsifga (5) sxoHe (6) xyiienep e3apa mapa-map. EHal ocbl xyiie yunH ke3
KeqreH Oip Kiml TydbeikTamran U Ag EUAO aiimarpiHga Ilukap TeopeMachIHBIH

OPBIH/IANATBIHBIH KOpCeTeHiK.

HIsmasirbiaaa emkangaid f; —nepciz-ax fq,..., f:

a) X OOHMBIHIIA Y31IiCCi3 CKEHi;

B) opOip  QyHKIUSA  Xq,...,Xj_1,Xj41.-»Xpn  OOWBIHIIA  JlMmmwmi  IIapThIH
KaHAFaTTaHABIPATHIHBI OPBIHAANIA/IBL.

: . of .
byn ymin opOip (QyHKUUSHBIH AepOec TybIHIbUIAPHI 8—k (Vk,m=(Ln)k=i)

Xm
y31mcci3 JkoHe Kel0ip aliMaKTa MIEeKTENITreH 00IYbI KETKUTIKTI.
oay 0a,;

aj — ag
of a(a_kj R

MpgIHA KaTbIHACTEI allalbIK, ——— = —— = )

MyHJIa, IIapT OOWBIHIIA, &,...,8p KO3(QQUIUEHTTEP] ©31€pPIHIH AepOec TYbIHIbUIAPE MEH
O1pre y3ulicci3 OOJIFaHBIKTaH, OOJIIEKTIH aJIbIMbl MEH OOJIIMIHAETI aManapia y3uIiccl3
of .
dbynaknusiap 6omaapl. COHABIKTaH, K€3 KEJITeH KOMITAKThl TapbLTy 0oJica fa, 8—k Y3IiKCi3
X
m

OOJIBIN MIBIFAp €11, AeMeK o BelepiiTpacc Teopemachl OoibIHIIIA UAO — JIe IIEKTENTeH,
Oyran Koca Oyn aiimakra fy  GyHKOMACHIHBIH = opKaiiceichl JIMMIIuUI —IIApTHIH
KaHaraTTaHaeIpanabl. Jlemek, B e UAO opOip HYKTe apkKbUTbl (6) HeMece (5)-TiH Oip FaHa

menriMi etefl. byn aillMakTapIbIH SKHMHAFbl Calblll KeJreHjae, D OOJbICHIH XKabaThiH
0oJabl.

2. Kyitenin anzawkovt unmezpanot.

AnbiKTamMa. D™* oOnwickiHma xaii auddepeHmanaplk TeHACYJIESPAIH Ke3 KelreH
Kyiieci OepliCiH.

................................ )
Yn = fn(X Y1, Vi),

xoHe [lukap TeopeMachIHBIH IAPTTAPbIH KaHAFATTaHIBIPATBIH O0JCHIH. (7) >KYHEHIH
aJFalIKbl MHTErpajbl JeM, opOip MM YIIiH TYPaKThl MOHIH CAKTaWThIH go(x, Y1sees yn)

(GYHKIUSCHIH alTabl, IFHU, €Tep yl(x),..., Yn (X) (7) xy#eniH memrimi 60jca, OHIa TaH/IaI
anpiaFan menryre GaimansicTsl @[(X, Y1(X),..., Yp(X))]=C Gonatemmait C TypakTel 6ap

0OoJ1aIbl.
bizre anamu3geH kem ejmieMal TYPiHAET! aWKbpIHAAIMaraH QYHKIUS JKOHIHAETI
TeopeMa TypaJibl KeHOip MaraymMaTTap Kaxer.



1) AUTAIBIK  ooeveeiiveeeeninnnn. ke3 kenreH k ¢yakuusmap (7) >KyhdeHiH OacTamkbl
Ok (X, Y1, Yn)

HMHTeTpaaapbl 00JCHIH AcHiK. OChl KOFapblaarbl (DYHKIUSIIAP TOYEIAl (CBI3BIKTBI TYPIE
eMec, PYHKIMOHAIIBIK TYpae) 00maabl, erep

Gler (X, Y1, Yo ) (%, Y11 Y0 )] = 0

oonatbiHgai GyHkiusa 6ap 6osca. HeriziHge CBhI3BIKTBIK TOYENIIIK G - CBHI3BIKTHIK
dbyHKIMs O0JIFaH )KaraaiasiH aepoec Typi. Kepi skarmaiina pyHKumsiap Toyencis.

2) (7) xyiienin [Iukap TeopeMachIHBIH IIAPTTaphl OPBIHAANFAHIA N TOYEJICI3 aFaliKbl
UHTETpagapbl 00IaIbl.

3) Kem emmrempi TypiHzeri aiKbIiHIaaMaraH (QYHKIHS KeHiHAeri Teopema. Exmi (2)
TEHACYIIH >aJIbl IICMIMIH KYpyFa KelleHik. AWTanblK, (4) xyieHiH Oenriciz (Nn-1)
OacTarnkbl UHTETpaIgapbl

?n-1(Xg,%n )= Cn 1,
OonceiH neiik. by xkarnaiina, (2) TeHIey JKaJIbl MeniMiHIH

Z = f @1 (X seens X1y oer @111 (X eem X )] (8)
(myama f —ke3 kenren auddepeHnmanmaHaTeid  GyHKIHS) (GOpMysackl  apKbUIBI
Oepinerinin kepcereiik. IlIbiHbiHa, (4) JKYHEHIH opOip HHTErPaIbIK KHCHIFBIHBIH
ooiieimen df =0 OGomap eni, eiTkeHi opOip HMHTErpalIbIK KHCBIK OOWBIHIA @,...,¢n
aJFalikpl MHTErpaijap TYPAKThl MOHAEP KaOBUIAAMTBIHBI O€nrim, aemMeKk opoip
MHTETpaIbIK KUCHIK O0ibIH/A (7)-HiH OH JKaFbl Aa TYPaKThI mama 6omap eai. CoHAbIKTaH,

df = dgy 4ot dg = 9Py b PP |
op @1 Ox OXn

A {8¢”1dx1+...+a¢”1dxn}_{af o, I —gpnl}dxl

Opn-1| X Xp P X Opn-1 0%
+{ia—¢l+...+ A a([)r“l}dxn —>idx1+...+idxn =0 (9)
O OXp OPn_1 OXn oM OPn
(4) »xylieHIH UHTETpaAbIK KUChIKTAPhIHAA
Xm = /1a1
dx, = 1a,
Ochbinbl (9)-Fa KoMcak
l{ali+...+an i} =0
5X1 8Xn

mieiFaael, MyHaa A # 0 amambl3, eiTKeHi (4)-Te aasIMIapsl HOJTb Oomap ei.
ConbimMeH, (8) cusakTbl ke3 kenreH auddepennmannanarein f  QyHkmwmscer (2)-Hi

KaHaraTTaHILIPATBIH OOJIBITI IIBIKTHI, SFHHU (4) JKyle WHTerpaiablK KUCHIKTapbIiHIa (2)



TEHJICYIiH 1entiMi 00aabl IETeH CO3.

Enpi oceraaait gyHKIms 6apiablK D OOBICKIH/IA MIETTIMI OOJIATBIHBII KOPCETY KaXKET.

JKorapeima kepcerinreHuei, (4) VIIiH MICmIMiHIH Oap OOJybl MEH KaJFbI3IBIFbI
OolibIHIIA, Ke3 KenreH A e int D HykTeci apKbUIbI JKaIFbI3 FaHa HHTETPAIBIK KUCHIK OTeIi
koHe (4)-TiH MHTETPAIABIK KUCHIKTAPBIHBIH JKUBIHTBIFEI D 0O0JBICHIH )abaThiH OOIambl.
Conbimen, Oipinmi, Oemimi monmenmeHai. Ermi exinmi Oemimik sfam (8)-m1eH (2)-HIH
OapibIK MICIIIMIEPIH adyFa O0NaThIHBIH KOPCETEHIK.

AWNTAIBIK, Zzl//(xl,...,xn) (2)-uin D oOJBICHIHAAFBI K3 KEJIreH IIelrimMi OOJICHIH
neriik. Oceiasl (8) Typingeri GopmysagaH aryra OONTaTBIHBIH TOJICIICHIK.

Jlonennenren OipiHmi Oesimre coiikec, (4) Ke3 KeNreH ajFamkbsl uHTerpan (2)-HiH
menrimin 6epei, 1eMek (2) YIIiH N mIeniM ajJamMbi3;

Z=w (X, X )
2= ¢1(X,000 Xn ),

2= @n (X X )
bynap menrim 6oaraHabIKTaH (2)-Hi Tene-TeHIIKKE allHaIIbIpaThiH 00JIabl:

al—w+.. +an8—WEO

al—(p1+...+ana—¢150

ay 8€2n—1 fota, Ol g
X1 OXp

(10)-me1  &,...,8, aliHBIMaNBUIAp OOWBIHIIA OIPTEKTI CBI3BIKTHIK KYiie peTiHze
KapacTelpambl3. (2)-ge &y,...,an LIaManapblHa KOWBUIFaH IIApTTapra COHMKec opoip

A €int D mykrecinze eH oK aercHae kodhuiueHTTepiin 0ipeyi HOJIbre TCH eMeC, SFHH
ke3 kenreH A e int D mykrecinae (10) sxyieHiH memrmi HOJIbIIK eMec, OHJa alnreOpaHbIH
OCBIFaH COMKeC TeopeMachl OOMBIHIIA, AHBIKTAYBIIIBI HOJBI'C TCH 00IYBI KEPEK:

99 Jp
5X1“.8Xn
91 Op1
OPn_1 OPn_1

Mynpna aWikpiHanIMaraH (QYHKIMS SKOHIHJETT OYphIHBIpAK KENTIPUITeH TeopeMa
OOUBIHITA, V,®q,..., Pn1 (DYHKIUSIAPBIHBIH ©63apa (QYHKIHOHAIABIK OalIaHBICKl OOJAIbI,

arau F(y, @1, 9n1):



Fly (e Xn—1, Xn b @LX 00 X ) oy B2 (K X0 )] = 0 (12)

ATFaIKel MATETPAIIAD @1,..., ¢, TOYyeICI3 OonranabiKTaH, (11)-1e e xok aerenme n-1
pPETTI OHBIH COHFBI N-1 ’Ka3bIK >KOJBIHIA OpHANacKaH Oip MuHOp =0, nemek (12)
OOWBIHITIA alKBIHAATAIbI (AaHKBIHAAIMaFaH (PYHKITUS JKOHIH/ET1 TeopeMa OOUBIHIIA), SFHU
w(Xq,eo Xn) = Flog (%o Xp b @1 (X oo X)) Mymma  f - keii6ip mmddepen-
nuangaHateid GyHkius. Jonenaey keperi ae ockl eai. Exai (3) OipTeKkTi eMec ChI3BIKTHIK
TCHIACYAl KapacTelpalblk. byn okarmaiina @q,...,a, KodduUUEHTTepl 134€NETiH
byHKIUsIIapFa Toyeni 6oaas! (BUIFU OChUIal 00IMayhl 1a MYMKIH).

bi3iH MakcaThIMBI3 - SNy 9ICiHE KOJAWIIBI TCHACY KYPY.

Hnesicul. (2) TypiHzmeri TEHACYHl IICNTyTe KOJIAHBUIFAH OJICKE KENTipemi3, ararl
alTKaHaa »KaJjnbl HIeNIMIH

u(Xq,X2,...,X,2) =0 (13)
alKpIHJAIMaFaH TYpiHAE 137eHMI3, MYHIa D=DxJ 00JIBICHIHIA
ou
— =0
oz

Eckepry: (13) dopma ymiiH Z—u;tO mapT asblpak, cebebdi epekiie Jen aralaThlH
JA

ou ) .
8_ =0 OonraHzarel WENIMAEP KapacThIPbUIMANTBIH OOJIBII OTHIP.
Z

JNlerenmen, (13)-ke KOWBUIFaH a3jay IMAPTTHIH ©31 IIeNIyJep KIAChIHBIH KoOiH
KaMTHUIbl. Adtaneik, (13)-TiH mremrimi Oap OOJICBIH, OHAA u(xl,...,xn,Z(Xl,...,Xn))EO
Oomap ei.

Ocbl Tene-TeHOIKTI Xq,..., Xn OOMbIHIIA AU (EepeHINanIacaK:

oo _
oX1 0z 0Xq

ou o
a— # 0 mIapThIH IMauJaIaHCAK:
Z

——————— (14)
ou
0z OX
x o
0z
Ochl xyieHi (3)-ke KOHMBIN, OpTaK OesiMre KeNlTipim, GapiblK MyInenepid Oip jkakka



bIFrapCaK, MbIHAY IIbITabl:

ou ou ou
ag (Xq e X 2)87+'"+ an (Xg,es Xy, 2)87+ B(Xq 00 X Z)E =0 (15)

1 n
(15) Tenmey CBIBBIKTBIK  OIpTEKTI, MyHIA  X{,...,Xp,Z—apryMeHTTep, al
u =u(x1,...,xn,z)— 13aemiHeTiH  pyHkuus. CoHABIKTaH Ja, MyHBl HHTerpanjgay (2)
TeHJeyTe JIe KOJIJaHbLIa/Ibl.
Teopema. Alitansik, (3) TeHOCYAIH &,...,8, KodQHUIUEHTTEP] ©34€piHIH O1piHIII

perTi D oO0dBICHIHIAFBI JIepOec TYBIHIBUIAPBIMEH Olpre y3iiicci3 OOJICBIH JKOHE €H KOK
neresge koddduIueHTTepiHiH O0ipeyl HoabAeH e3remie OoyicklH. OHma (3) TeHIeyaiH
HIeIiMi TOMEHIeT1 popMyiaMeH Oepiie/i:

U = o1 (Xq,eer Xps Zeers @1y (Xq o000 Xy, 2)] = O,
myHzna f —xe3 xenren muddepeHunannaHatelH QyHKOUA, an @y,...,@n(3) cumaTTaymibl

KYHCHIH TOyeJICi3 aJFalllKbl HHTErpajiaaphl.

Ecen. JlonenneHren TeopemManapaarbl KOMbLUIFaH MAPTTapAbl KAHAFATTaHILIPATHIH (2)
HeMece (3) Tenneynep OepinciH. OraH Koca KeHICTiKTe (N = 2 Hemece 3) mapameTpiIiK
TYpZe HeMece Ke3 KellreH 0acka Oip TypJie, MOCeJICH:

xg =dy(f)
—————— feld;

Xn =dp (f )’
TYpiHIE Kerbip KuchIK OepiiaciH. Erep N = 3 Goisca, oHJa €Ki ’Ka3bIKTHIKTBIH KUBLIBICYBI
TY3Y CBI3BIK Oepel.

3. Coi3vikmul emec Oughghepenuuanovik menoeynep yHcyieci Hcane o1aposvl uieuty

1. bencicizoi mady aoici.
Judbdepenunanapik TeHACYIEp XKYHeciH Oenriciznepal Tady >KoibIMEeH Oip TeHIeyTre
(xerine opOipeyinae Oip Oenricizi Oap OipHele TeHAeyre) KenTipyre 00abl.
Mpuicaa. Keneci TeHaeyep »KyreciH mentifi3:
2
yf:£’ Z:(y_z) Xz (1)
X %2
[emryi. bepinren TeHneyneH z GyHKUMICHIH Tabambl3. bipiHIl TeHIEYyIeH

aJIaTHIHBIMBI3 ! z=xy'. EkiHmi TeHzeyre KOHWBIN, BIKIIAMJAFAaHHAH  KeHiH

2 .
X3 y" = (y_ xy') TEHCYIH aJaMbl3.
bepinren (1) Tenneynep >xyiecl €KiHIIlI PeTTi TEHAEYIIH OipiHe kenTipuireH. by
TEHJICY JKOFaphl/la aUThUIFaH (PETIH TOMEHJIETY JKOJIBIMEH) OHICTEPMEH MIETTyl MYMKIH.
byn TeHneynen y taObUIFaHHA KeWiH Z = XY' TEHIIrH KOJJaHa OTHIPHIN z (DYHKIUSCHIH

Taly Kepek.

2. Humezpanoanamoin Komounayuanapowl izoey aoici.

benriciznepai a0y *oJIbIMEH TEHJIEYJIep KYHECIH 1Ielly OapbIChIHJIAa 9IETTE KOFaphbl
peTTI TEHJey allblHa/bl, COHJBIKTAH KON >KaFjailiapaa, XyWeHl MHTerpajJaHaThIH
KOMOMHAIMSIHBI 13/1ey JKOJBIMEH LIy KOJaibl.



Mpicaan. XyiieHi menry kepek
dx dy dz
-T2 @)
Xz yz —Xz
Memyi. (2) xyle CUMMETPHUSIIBIK TYpAE JKa3pUIFaH. AJIFalliKel €Ki Oeliex
UHTETpaJIJaHaTblH KOMOWHAIUSHBl KYpPanIbl. & _d TEHJITH 1 ke KBICKapTBHIII,
Xz yz z

WHTETpaail OTHIPHIIN, OIPIHIIT HHTETPaJIbl alaMbI3
X
Z=Cy (3)
y
ExiHmn wHTerpannaHaThlH KOMOWHAIMSHBI aly YIIIH TeH OeJIIeKTepAiH Keyecl
KacHeTiH Mai1anaHnamMbI3:

erep il:Q:...:@:t,OHna Ke3 Kered Kq,Ko .- Ky YIIIH anaMbrs:

by b bn

byn xacuerrepai KoJijaHa OTBIPHIIL, (2) KYWEIeH aJaTbIHBIMBI3:

y-dx+X-dy: dz : d(xy): dz ; d(xy):—ZZdZ.
y-XZ+X-yz —Xy 2Xyz —Xy

Colikeciniue,

Xy+2°=C, )

[eraapiFpiHAa, anFamkbl (3) uaTerpan MeH (4) uaterpan toyencis. XKyite menriimi.
HNHTerpangaHaTelH KOMOHMHAITMSHBI 13/ICYAIH OpHBbIHA ajFamKkbl (3) HHTErpaiblH
keMeriMeH (2) skydeneH Oenricizmepaid OipeyiH, Mbicaifa, x-Ti TaOyra Oonanbl. (3)
TEHIIKTEH X=CqY TEHIIrH anambi3. (2) KYHEHIH €KIHIII TEHAEYiHEe KOMBIN, Keneci

o d dz
TEHIIKT] ajlaMbI3: Y —. byman -C; ydy = zdz; 22 =-Cy y2 +Cy. byx

e -¢ y2

OpHEKKe (3) TeHAIKTeH (1 TYPAKTBICHIHBIH MOHIH KO apKBUIBI TaFbl JIa Oip WHTETpas bl

ajlaMbI3: 22 +Xy=C».

4, Bipinwi pemmi 0epoec mywvtHObL1bL MEHOeYaep HcIHe 01apobl uieuty a0icl.
0z 0z

a5 t-tans—=b, 1)
(MYHIQFBL @,y Qns B Xy1-» Xy 2 AWHBIMATBUIAPBIHAH TOYEII),
TypiHIeri Jgepbec TYBIHABUIBI TEHJACYJEpHAl IIemly YIIiH Kejeci KapamaihbiM
muddepeHnnanapiK TeHIEYIep KYUECIH jKa3y Kepek:
dx;  dx, dz
a an b
’KOHE OCHI )KYHEHIH N TOYyeJICI3 aJIFAllIKbl HHTETPAIIAPhIH Ta0y KEPEK, SSFHU

(2)



................................. (3)
®, (Xl""’ X s Z)= Cn'
(1) Typaeri >xanmel TEHIASYAIH alKbIHIAIMaFaH TYpl KeJeci TYpAe jKa3blUIabl:
Flop0n)=0 4)
MYHJIaFbl F - Ke3 KenreH auddepeHnnaniaHaTbiH QyHKIUS.
JlepOec sxarmaiina, erep z (3) — TypiHaeri anfalikbl HHTETPAIBIH TEK OipeyiHe
FaHa KipeTiH 00Jica, MbICaliFa, COHFBICBIHA, OHJIA YKAJIIBI IIEIM KeJleCi TYPAe Ka3bUIa bl
o X X0 2)= F oy ) (5)
MyHIarbel f - ke3 kenreH auddepennnanganatbld GyHKIUA. (5) TEHIIKTI 2z - K€ KaThICThI
mrere oTeIpbin, (1) TeHIeyniH allKbIHAaIFaH TYPACT] KaJIbl MEIIIMIH ajJaMbl3.

Mpican. Keneci TeHACY/l1H JKaJIbl HIEHIIMIH Ta0y Kepek:
0z

oy
[Hemryi. 1). Kapanaitbim muddepeHnmanapik TeHaAeyIep Ky HeciH Ka3aMbl3:
ox oy oz
2X  Yy—X 2
’KOHE MHTErpaslaHaThlH KOMOWHALMSAHBI 13/1€y JKOJIBIMEH OChl aJIFAIlIKbl €Ki HHTETPaJIblH
TabaMbI3.
2). bipiHmn »oHE YIIIHII OeJIeKTep KeJecl HWHTEerpaggaHy KOMOMHAUUACHIH
KYpaupl:

2xg+(y—x) = %2,
OX

2
%:E;: xdx=20z;=> 2 =22+ C;= x? —42 =Cy (*)
2X XZ 2 .

3). Exinmn uHTErpayijaHaThlH KOMOWHAIMSHBI ay VIIH TeH OeJIIeKTep KacHeTiH
nai1ajnaHamMbl3:

dx +dy _E_jd(x+y)_ dz
2X+Y—X x2'  (x+y) Cp+4z’
eiTKeHl (*) TeHIIriHeH
x2:C1+4z.
Conpa
1 1 2
In\x+y\:—ln\C1+4z\+InC:—In‘x +InC=>
4 4 X+Y) "
) (4

4). Anramkp (*), (**) uHTETpANIaphIH €CeTKe alFaHaa, OacTamKbl TEHICYIIH Kbl
MIeNTiMI alKbIHAaIMaraH OeTTe Kelecl TYpAe sKa3bLIabl.

2
F(x2 - 42;—(X +xy) )=0.



5. bipinwi pemmi oepbec mywviHObL1bl menOey yutin Koiuvinzan Kowiu ecebinin
UHMeZPaioanybsl.
Temenmeri

an0,y.2)% + ap(xy,2) ) =bl v.2) ©)

g epeHnnanabK TeHACYAl KaHaFaTTaHAbIPAaThIH KoHEe OepiireH
x=u(t), y=vt), z=wt) 7)
CBI3BIKTAPBI aPKbUIbI OTETIH Z = Z(X, y) OeTiH Taly YILiH Kejiecl )KYHEHIH €H ajJFallKbl eKi
TOYEJIC13 UHTETPAJIbIH Taly Kepek:
dx_dy _dz ©
ai ap b
Byn anramkel uHTErpaniap
¢, (x,y,2)=Cy, @,(xy,2)=Cy, ©)
MyHAaFbl X, Y, Z alHbIMalbLIapbIHbIH OpHBbIHA, ojapiabiH (7) epHEKTe t mapaMmerpi
apKbUIbI OEPIIITeH MOHJIEPIH KOMBII, KeJiecl €Kl TeHACYl alaMbl3:
> ()=C1.  D(t)=Cy- (10)
t mapaMeTpiH Taba OTBIPHIII, F(Cl,CZ):O KaThIHACBIH anaMbi3. Mynna Cq MeH Co -

TYpPaKTbUIApbIHBIH OpblHa (9) HMHTErpasagapAblH COJ JKarblH KOMBIN, 13/1€11 OTHIpFaH
mremrimai anamei3. (10) sxyideneri exi TeHIeyre e t mapameTpi eHOereH xarmaiaa rana (7)
ChI3BIKTap (6) >KYHEHIH MHTErpajiblK KHCBIKTapbl OoJbIn TaObu1abl xoHe Komm ecebi
[IEKCI3 KOII IIEeNIMIe ue 00Iagnl.

MpeicaJ..
ng+ yz@:—xy, (11)
OX oy
TEHJICY1HIH JKaJITBI IICITIMIH JKOHE
y=x% z=x". (12)

KHCBIKTapbl apKbLIbl OTETIH MHTErPaJIbIK OETIH Ta0y Kepek.
[enryi. Keneci Tenaeynep *KyheciH Kypambi3
dx dy dz
Xz yz -xy
’KOHE OHBIH aJIFAIIKbl MHTErpaslJapblH Ta0aMbI3:

%:Cl, 22+Xy=C2. (13)

Coiikecinmie, (11) TeHaeyaiH *anmpl MIENIIMIH alKbIHIAaIMaraH O0eTTe Keneci Typae

JKa3zaMbI3
F[5,22+ xyj:O
y

MyHIarel F - ke3 kenreH ¢yHknus. Z (13) anramkel MHTETPAIIBIH TEK OipeyiHe KipeTiH
OOJIFaHIBIKTAH, YKaJITIbI IICIIM alKbIHIaJIFaH OETTe KeJiecl TYPE Ka3blIabl:



22+xy: f(ﬁj; Z=+ f(ﬁJ—xy,
y y

myHgarel f - ke3 kenren QyHkmnus. (12) — 11l ChI3BIKTap apKbUIbI ©TETIH WHTETPAIIBIK

6etTi Taby ymIiH OYJ1 CBI3BIKTApAbl MapaMeTpiiK TYpPAE Ka3aMmbl3, MbICAIFa, MapaMeTp
peTiHae X - Ti aJalbIK, COHJIA

X=X, y=x°, 2=x°.

by eprekTepai (13) — ke KOUBII, aJaThIHBIMBI3

1 6, .3
; = C]_’ X +X = C2 .
X - T1 TayblIl, KeJIeCl TEHIIKTI alaMbI3:
1 1
6 " —3-C2
Ci1 Ci

C, xone (C, TYPaKTBUIAPBIHBIH OPHBIHA AJFALIKbI (13) wHTETrpaNIaphIHBIH COJ
YKarbIH KOMBII, 13/1eTT OThIPFaH MISHTiM/I1 aJlaMbl3:

¥cvinvinamuin a0eouemmep:
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