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IIpaBusna

Academic ethics policy. IlomnbrTka ¢iaTh X0Tst ObI YACTHIHO CIIMCAHHBIN TEKCT OYJIET paccMaTpH-
BaThCAd KaK Ipyboe HapyllleHue MPUHIUIIOB aKaJeMUYeCKON STUKH CO BCEMU IMUHUCTPATUBHBIMU U
peNyTalmOHHBIMY MToc/IecTBUsAMNA. [Ipn perennn 3a/1a9, CBA3aHHBIX C HATUCAHUEM ITPOIPAMM, MOYKHO
UCIIOTb30BaTh UCXOHBIE KOJIbI, HAXOIAIINECS B OTKPBITOM JIOCTYIIE, TP YCJIOBUM, YTO TAKOE UCIIOJIb-
30BaHUE HE HAPYIIACT aBTOPCKUX IIPAaB U Ha MCTOYHUK JlaHa CChLIKA B padore.

Deadline policy. B ciy4ae ciaun paboThl mocjie cpoka OIeHKa OY/IeT ONpeIeIsaThCs KaK PelleHne
xr = z(t) nuddepenmanTbLHOrO ypaBHEHUS

r=—-x

¢ HadaJabHbIM ycstoBueM x(0) = xg, rye zo — oneHka 6e3 ydéra mrpada, ¢ — KOJIUIECTBO JHE,
IPOIIEJIIUX ¢ MOMEHTa JiejIaiiHa 0 MOMeHTa ciadn paboThl (BemlecTBeHHOE Ynciio). IIpocpouka
boJiee, 1eM Ha CYTKH, IPUBOJUT K OOHYJIEHUIO PaOOTHI.

Typography policy. Tekcr pabotsl ciaéres uckiountenbno B opmare PDF. Pabora ¢ umeasin-
HBIM OpopMIeHIEM, HabpaHHasd Ha KOMIbIOTEpE, BBITIAIAIAs KaK CTPAHUIA U3 XOPOIIO CBEPCTAHHOM
KHWTH, ITOJIy9aeT O0oHyc B 5% OT 4uncsia HaOpaHHBIX 0asutoB. KapTUHKM MOryT OBITH HAPUCOBAHBLI HA
KOMIIbIOTEPE WM BCTABJIEHBI B BHUJE CKaHOB. Pabora ¢ tioxum odopMmiieHneM (HAIpUMep, CKaH pa-
OOTBI, HAIUCAHHON OT pyKH), nojtydaer mrpad B 5% or uncia HabpaHHbIX OasuioB. Pabora, urenue
KOTOPOii BBI3BIBAET CYIIECTBEHHBIE 3aTPy/IHeHNs (Hepa3bopuuBblil ckan uin (ororpadus u T.J11.), MO-
’KeT ObITh aHHY/JIUPOBAHA.

Grading policy. Ilummure, moxkamyiicra, OJTHBIE PEIIEHNsT CO BCEMU HEOOXOIUMBIME ITOSCHEHUSIMI.
DTO JIOMOTHUTE/TBHOE JIOMAIITHee 3aJ[aHne, 38 KOTOPOe MOYKHO IMOJIYINTh JOMOTHUTEILHBIN UTOTOBBI
6as1 (Ipu yCJIOBUY CTOIPOIIEHTHOTO BBIMIOJIHEHNUsT ). Bee 3a/1a4m BecaT OJMHAKOBO.

Samaun

I . 3
Bamaua 1. Haiitu Bce pemennst ypaBHenns & = Va2 ¢ HadaibHbIM yeiaoBueM x(—4) = —64.
Hint. Vx 6osbiie, gem Kazkercst!

Bamada 2. Haiitu Bce HavaibHble YCI0BUSA (X0, Yo, Z0) TPU KOTOPBIX PEIeHIe CHCTEMBI
r=yvy, Yy=—2x, z=-sInb6z.
SIBJIIETCS TIEPUOJITIECKUM.
Banauya 3. Paccmorpum cucremy ypaBHEHMI
i = —162%y — 6y°, ¢ =12z + 16zy> + 7.

CymiecTBytor Jin y Heé HeorpaHnvdeHHble pernerus! Jlokaxxnre!
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Bagaua 4. Ilycrs F(z,y) = ysin (x4 + y4). Haiitu Takoe riiajikoe BeKTOpHOE 10J1e v(T,y), Opee-
néHHOe 1pH Beex (x,y), aro L,F = 0 s Beex (z,y).

3ana4da 5. Paccmorpum crucreMmy ypaBHEHUI.

i=(y+1)°
j=(x—2)°

Haiitu Bce HavasbHble yeaoBus (T, Yo) Uit KOTOPBIX pernenne (z(t), y(t)) cooTBeTcTBYIOMEH 3a1adu
Ko orpejiesieHo Jijisi CKOJIb yToiHO GoJIbInX 3HavYeHnil ¢ 1 crpemurest K Touke (2, —1), To ecThb

lim (xz(t),y(t)) = (2, -1).

t——+o0

Bagauga 6. [Tycts z(t) = (x(t),y(t), 2(t)) € R®. Paccmorpum cucremy 2 = Az, rie

2 4 0
A=1-2 -2 0
0 0 «

YKazaTh Bce 3HaUeHHs mapamerpa « € R (ecsm Takme ecTb), mpu KOTOPbIX ocobas Touka (0,0, 0)

ABJIAeTCA
a. aCUMITOTUYECKU yCTOUYIUBOI;

b. ycroitausoii o JIsmyHOoBY.
Ecnu Takux 3HaveHuii mapamMeTpa o HET, OObACHUTD, IIOYEMY.

Warning: npu ucnoav3osanuu meopemv. 00 Yycmotuusocmuy no nepeomy npubAUACEHUIN, NOMHUIME
0 MOM, MO ObIBAOM CAYYHAU, K020G OHG HE JaEM HUKAK020 00H03HAYH020 omeema. Tem He menee,
8aM HEOOTOOUMO UCCACAOBAMD U IMU CAYUAU TOAHCE.

Banaua 7. Paccmorpum periieHne cucTeMbl

z\ (0 ¢\ [z
y)  \d 0)\y
¢ HadarbHeiM yestosueM z(0) = a,y(0) = b.

Haiitu Bce 3nadeHus mapamMerpos a, b, ¢, d, Ipu KOTOPBIX PEIIeHre CTPEMUTCA K TOUYKE (O, 0) npu
t — —o0.

3amaua 8. PaccMoTpuM ceMeificTBO ypaBHEHUI, 3aBUCIIIECE OT €:

i =exr — e+ Tz — (x —9)° — 63

a. [Tpn kakux 3HauUeHHSAX mMapamerpa € npoucxomut oudypkanusa? (MHbIME coBamu, MpU KaKIX
SHAYEHUSIX € CUCTeMa He SIBJISeTCS CTPYKTYPHO YCTOWIMBOM?)

b. Kak 3aBucHuT ycToianBoCTEL 0cO00# TOUKN £ = 9 OT napameTpa €! YKa3aTh, TPU KAKNX 3HAYEHUIX
napamMerpa ocodasi TOYKa SIBJIAETCS ACUMITOTHYECKH YCTOWYMBOW, NMPU KAKUX YCTOWYMUBOM IO
JIamyHOBY, Ipu KaKux sgBJisgeTcd HeycToiruuBoil. VccenoBars Bee ciydan.

c. Kak 3aBucur qnciio pa3mmaabix (hpa30BbIX KPUBBIX yPABHEHUS OT IapamMerpa €’

3ana4da 9. Pacemorpum crncremy

5e”
x':?)y—?+8;

y =3z —b5sin(y+ 1) — 6.
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a. [Tocrpouts scku3 dazoBoro moprpera cucTeMbl BOmM3U 0cob0it Tourn (2, —1).
b. dABngercs mm sTa ocobas TouKa ycToirauBoii mmo JIamyrnoy? AcnMmrorudeckn ycroitunpoit? Orer
000CHOBATD.

3amaua 10. Haiitu Bce 3Hadenus napaMerpa S, Ipu KOTOPBHIX Y CUCTEMBI
T =8x+5>dy, y=sr+38y
UMeeTCs TJI00aJIbHO OIPEJICTIEHHBIN HEITOCTOAHHBIN HEITPEPBIBHBIN ITEPBBLIN HHTErpaJl.

3angauga 11. PaccmorpuM ypaBHEHUE TAPMOHUYECKOTO OCIUJLISITOPA ¢ TPEHUEM:

T = —br — ax,

riae a > 0 — kosddunment Tperns (Mbl CIUTAEM, UTO CHJIA TPEHHs IPOIOPIMOHAIBHA CKOPOCTH).
Haijitu Bce 3mHaveHmsi mapamerpa «, IPHU KOTOPBIX OCIHJIIATOD IIPOXOJIUT IIOJIOXKEHHE DABHOBECHS
(rouky x = 0) GECKOHEUHO MHOTO pa3.

3amaua 12. PacemorpuMm ypaBHeHue

. 2 .
i = 6t+5:c +5x sin (7661: o 7) )

O6o3naunMm ero pemienne ¢ HadaabHbIM yeaoBueM (0) = xg gepes z(t) = ¢(t; xg). Haittn — B

Touke t = In 6.

Bamaua 13. /lokaxkuTe UIn OMPOBEPTHUTE CJICIYIONINE YTBEPK ICHUS:
a. Ecan y BemecTBennoit cucremsl quddepeHnnaabHbIX YpaBHEHU Ha IJIOCKOCTH €CTh 0co0ast TOI-
Ka, ycToiuuBas 10 JISIyHOBY, TO U y €€ MaJioro BO3MYIIEHUsI eCTh 0cobasi TOYKa, yCTONInBast
o JIamyHoBYy.
b. Eciu y BerecTBeHHO# cucTeMbl quddepeHnnaabHbIX YpaBHEHUN Ha IIJIOCKOCTH €CTh aCUMITTOTHU-
YeCKN yCTONUInBasi ocobasi TOUKa, TO y €€ MaJioro BO3MYIIEHUsI €CTh 0cobast TOUKa, YCTONInBas
o JIamynony.
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