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Aunddepeninanbabie ypaBHEeHUA

Homamnraee 3aganue Ne2: IlepBrle nHTErpaabl, OJHOPOJAHBIE YPDABHEHNs U BCE-BCe-BCE
. A. Xosanckan, U. B. Iypos, II. @. Cosomamun, A. Ilempun, H. Conrodosnuxos
Pavmina u nmga crygeHTa: Bytkos Munxann BacuibeBua

Hanomunaem Bam, 49TO KyJa JIydile BOOOIIE He CAaBaThb 3aJaHUe WA CJIaTh YaCTUIHO CIAEJTAHHOEe
3aJaHue, YeM CIaTh XOTs Obl YaCTHUYIHO CIHHUCAHHBIA TEKCT.

. lx
3amaua 1. PaccMoTpum ypaBHeHHe: & = 17
a. Haiitu obmuit Bu pernreHuii.
b. BrIpasuTh gBHO pellleHHsT CO CJASAYIONUMH HAYAJIbLHBIME YCJIOBUAMHU. Y Ka3aTh 00J1aCTh Olpe/ie-

JIEHUd KazKJ0r'0 pelieHmd. HOCTpOI/ITb COOTBETCTBYIOIIIME MHTET'PaJIbHbBIE KPHBbLIC.

e 2(1)=1, o z(—1)=1, e (1) =0,
o z(l)=—1, o z(—1)=-1, e 2(—1)=0
4x

3amaua 2. PaccMorpum ypaBHenue: T = —E
a. Haiitu obmuit Bua penreHuii.
b. BeIpasuTh gBHO pellleHHsT cO CASAYIONUME HAYAJIbHBIME YCJIOBUAMH. Y Ka3aTh 00JaCTh ONpe/ie-

JIEHU A KazKA0I'0 pellleHud. HOCTpOI/ITb COOTBETCTBYIOHIIME MHTEI'DAJIbHBIC KPUBDLIE.

o (1) =1, o z(—1)=1, e (1) =0,
o (1) =—1, o r(—1)=-1, o zx(—1)=0
1t

3amaua 3. PaccMoTpum ypaBHenue: © = —E
x
a. Haiitu obmuit Bua penreHuii.
b. BeipasuTh g9BHO pellleHHs CO CASAYIONUME HAYAJbHBIME YCIOBUAMHU. Y Ka3aTh 00JaCTh OMpe/Ie-

JIEHU A KazKA0I'0 pellneHud. HOCTpOI/ITb COOTBETCTBYIOIINE MHTEI'PaJIbHbIEC KPUBLIE.
o 2(0) =2,
e 2(0)=—-1

1
3amaua 4. PaccMoTpuM ypaBHeHHe: & = E
x
a. Haiitu obmuit Bu pernreHuii.

b. BpraBI/ITb ABHO peHIieHud CO CAeAYIONMMHA HadaJbHbBIMH YCJIOBUAMU. Yka3zaTb 0061aCTh onpeje-
JICHU A KazKA0I'0 pellieHud. HOCTpOI/ITb COOTBETCTBYIOHIME UHTEI'DAJIbHbIC KPUBbLIE.

o 2(0) =2,
o z(0)=-1

Bamaua 5. [1] Ipocreitmast, camasi rpy6ast MojiesIh, OMUCHIBAONIAsT G0PBOY IBYX BUIOB — XUIIHUKA U
JKePTBBI — COCTOUT B CJIEAYIOIIEM. PaccMOTpuM npy, B KOTOPOM »KUBYT PHIOBI IBYX BHIOB — CKarKeM,
KapacH U IyKu. Ecam OB myK He ObLI0, KAPACH PA3MHOXKAINCH OBl S9KCIIOHEHITHAIBLHO, CO CKOPOCTHIO
& = kx, IpOMOPIMOHAIBHON MX KOJHYECTBY & (MBI IIDEIOIaraeM, 9To CyMMapHas Macca Kapaceii
MHOI'O MEHbIIe MacChl npyaa). Ecau y — KOJINYecTBO IIyK, TO CJeLyeT y9ecTh Kapaceil, CheleHHBIX
IMyKaMd. MBI IPeamnoIo;KuM, 9TO YHUCI0 BCTped Kapaceil co MyKaMd MPOIOPIHOHAIBHO KaK UHCTY
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Kapaceil, TaK W YUCIAY IIYK: TOIJA [Js CKOPOCTH H3MEHEHHs JYHC/Ia Kapaceil IMOIydYnM ypaBHEHHE
r = kx — axy.
Yro Kacaerca myk, To 6e3 Kapaceil OHE BBIMEPAIOT: i = —ly, B IPUCYTCTBUH Ke Kapaceil Hadn-
HAIOT PA3MHOXKATHCS CO CKOPOCTHIO, TPOMOPIIMOHAILHON INCTY CheIeHHBIX Kapaceil: §y = —ly + bxy.
Mpr npuxoauM, TakuM 00pa3oMb K cucTeMe JTudpepeHuaabHbIX YpaBHEHUN TPOCTERIIeH MOIe/TH
CHCTEMBI XUIIHUK-KepTBa (Modeau Jlomru—Bosvmeppa):

r = kx — axy,

(1)

y = —ly + bxy.

3aeck a, b, k, | — no0xKuTe/IbHbIE TAPAMETPBI, (PA30BbIM HPOCTPAHCTBOM SBJISIETCS 1IEPBasi YeTBEPThH
r=20,y=>0.
I[lyctba=3,b=4,k=3ul=2.
a. Haiitu Bce Toukn (pa30BOro NpocTpaHCTBa, B KOTOPBIX IpaBasi 9acTh paBHA HYJIIO (0cobve moy-
b. Hapucosars Bexkropuoe nose (1)). Ormerurs Kpusble (M30K/IHHBL), HA KOTOPBIX BEKTOPBI BEKTOD-
HOT'O TOJI HAIPABJIEHBl TOPU30HTAJILHO U BEPTUKAJILHO.
c. Haiitu n napucoBaTh emé ojHy M30KJIUHY, SIBJISIONLYIOCS MPIMOfi (He BePTUKAJILHON M HE ropH-
30HTAJILHOI ).
d. Banucars vHeapronoMmHuoe JuddepeHIuaibHOe YPABHEHNE, HHTErPAIbHBIE KPUBbIE KOTOPOT'O COB-
najaior ¢ $hasosbiMu KpusbiMu cucreMmbl ([I).
PemuTh 110/1y9eHHOE YpaBHEeHHe.
Haitru nepsbtit unrerpan H(z,y) aus cucremst (1))
Haiitu Bce Toukn munumyma H(z,y).
[TycThb ofiHA M3 TOYEK MUHIMYMa, HAHJIEHHBIX B IPEBIAYIIEM TyHKTe, IMeeT KOOPIUHATH (Lo, Yo).
Hapucosars rpadukn dyuknuii f(z) = H(x,yo) u g(y) = H(zo,y).
HapucoBars npumepro Heckonbko dasosbix kpusbix cucremst (1)), Hapucosars Bee dasosble
KPUBBIE, COOTBETCTBYIONIAE MOCTOSTHHBIM PeIIeHUusIM (TOJOXKEHWs] DABHOBECHsI, OHU YKe OCOObIe

F 02 o

—e

TOYKH).
j. CymiecTByOT /i TePUOINIECKUE PEIeHUsT Y PABHEHHS ?
k. CymecTByIoT i pellleHus, He ABISIONUECT TePUOTUICCKAMHE !
CymiecTByIOT 1 HeOTpAHWYEHHbIE DPEIleHus] (TO eCTh pelleHHs, TPAEKTOPHIO KOTOPHIX HeJIb3s
MOMECTUTh HU B KAKOH KPYT Ha (bazoBOM MPOCTPAHCTRE)?

—_—

Onpenenenne 1. Oynknus F(z,y) nassiBaercs odnopodnot, ecmu F(Ax, \y) = F(x,y) nas mo0bIx
x, y. Ypapueuue ' = F(r,y) Ha3bBaeTCa 00HOPOOHBIM, €CTTH B TPABOH IACTH CTOUT OJHODPOIHA

dyHKIHS.

3amaua 6. Paccmorpum ypasHenue

, a® — a2ty — 6xy® + 12¢°
 —13 — 622y + 12292

Y

HapucosaTh Tpu pasauvHbIe U30KJIMHBI JJIs ypasHerus (2)).

[lokazaTh, 9TO ypaBHEHUE SABJSIETCI OJHOPOIHBIM.

HapucosaTh 3cKn3 1o HallpaBJeHHH 11 9TOTO YpaBHEHUS.

Pacemorpum 3ameny z = y/x. Bo Kakne KpuBble TepeiyT W30KINHBI, HAIEHHbIE B ITYHKTE @ B

o Tp

koopaunarax (z,x)? Hapucyiite ux.
Sanumure auddepeHnnaabHOe ypaBHEHNe Ha HOBYIO HEM3BECTHYIO (DYHKITHIO 2.
Pemnre ypasuenue ([2).

— @D
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Bameganue 2. AHATOrHYHBIM 06pa30M (C MOMOIIBIO 3aMeHBl 2z = Y/x) MOXKHO JI000e OJHODOIHOE
ypaBHEHWE CBECTH K YPABHEHWIO C Pa3JIeIsTIOIIIMUACS TePeMeHHBIMUA.

Bamaga 7. Haiinnre ypaBaenue hba3oBbiX KPUBBIX (JIUIS CHCTEM aBTOHOMHBIX YDaBHEHHUIT) HJIH yDaB-
HEHMe WHTEerpajbHBIX KPUBBIX (JJIs1 HEABTOHOMHBIX ypaBHeHwHit). JlomycKaeTcs HesiBHOe 3ajiaHne KpH-
BBIX.

a. y =y (—4x3 + cos (x)) + (—15x4 4 cos (x)) o~z +sin (z)
b. dz (—52"y’sin (2° + y*)) + dy (3y* (—y’ sin (2° + y*) + cos (2° + y°))) = 0
c. —dx (353 — ny — 63cy2 — 15y3) + dy (—x3 — 63:2y — 15xy2) =0
i =y (5y5 cos (x2 + y5) + 4sin (:L’2 + y5))
' {y = —2zy* cos (2% + ¢°)
. {:U = —22° — 42y + 129>

o

g = 2® — 22y — dzy® + 12¢°
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