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IIpaBusna

Academic ethics policy. IlonbiTka caTh X0Ts ObI YACTHIHO CIIMCAHHBIN TEKCT OY/JIET paccMaTpH-
BaTbCsl KaK rpyboe HapyIeHne MPUHITUIIOB aKaJIeMIIECKOW STHKU CO BCEMU aIMUHUCTPATUBHBIMU U
Pery TallMOHHBIMHE TTOC/IeicTBUsIMA. [Ipn pertennn 3a1a4, CBA3aHHBIX ¢ HAITUCAHUEM TTPOTIPAMM, MOYKHO
UCIIOJTb30BATh MCXO/IHbIE KOJIbI, HAXO/ISAIINECS B OTKPBITOM JIOCTYIIE, IPU YCJIOBHUH, YTO TAKOE UCIIOJhb-
30BaHUe HE HAPYIIaeT aBTOPCKUX IIPAB U Ha MCTOYHWK JIAHA CCBLIKA B padore.

Deadline policy. B ciydae ciatdm paboThl 1ocjie CpoKa OleHKa OY/IeT OIpPeIeIsiThCd KaK pelleHre
r = z(t) nuddepennuaabHOTO ypaBHEHUS

Tr=—x

¢ HavasibHbM yciaoBueM x(0) = 1z, rye xp — oreHKa 6e3 yuéra mrpada, ¢ — KOJUIECTBO JIHEI,
HPOIIE/INX ¢ MOMEHTa Jie/[IaiiHa JI0 MOMeHTa ciaadu paborbl (BerecTBenHoe unciio). [Ipocpouka
boJiee, UeM Ha CYTKH, IPUBOJUT K OOHYJIEHUIO PabOTHI.

Typography policy. Tekcr pabotsl ciaéres nckiountenbao B popmare PDF. Pabora ¢ nmeasin-
HbIM obopMIIeHTEM, HaOpaHHas Ha KOMITBIOTEPE, BBITISIAINAT KAK CTPAHUIIA 3 XOPOIIO CBEPCTAHHOM
KHUTH, TI0Iy4aeT 6onyc B 5% or umcia Habpanubix 6aanos. KapTuuku MOryT ObITH HAPHCOBAHDLI Ha
KOMIIbIOTEPE I BCTABJIEHBI B BHUJe CKaHOB. Pabora ¢ 1ioxum odopMmiieHneM (HAIlpUMep, CKaH pa-
OOTBI, HAIMCAHHON OT pyKH), nojtydaer mrpad B 5% or uncia HabpaHubx 6ajuios. Pabora, urenue
KOTOPOii BBI3BIBAET CYIIECTBEHHbBIE 3aTpy/IHeHus (Hepa3bopuuBblii ckad uin (ororpadust u T.J11.), MO-
JKeT ObITh aHHY/JINPOBAHA.

Grading policy. Ilummure, moxamyiicra, IOJTHBIE PEIIEHUsT CO BCEMU HEOOXOIUMBIME ITOFCHEHUSIMU.
DTO JOMOJIHUTEIBHOE JIOMAITHee 3a/aHue, 38 KOTOPOe MOXKHO TOJIYYUTh JIOTOTHUTETbHBIE NTOTOBbIE
0.5 GaJsma (Ipu yCJIOBHM CTOIMPOIEHTHOIO BBINOJIHEHUs ). Bee 3amaqu Becar onnrakoBo. Beero 3a Bee
JIOTL. JIOMAINKN MOYKHO MOJIYIUTH MAKCUMYM 1 UTOTOBBIH OaJiI.

Samaun
Bamaua 1. PaccMorpuM cucrteMy ypaBHEHMIA
&= —6x%y — 124", 5 =102 + 6xy* + 5.
CyriecTByIoT Jin y Heé HeorpaHudeHHbIe perterus! /lokaxure!

Bamada 2. Ilycrs F(x,y) = xsin (x?’ + y3). Haiitu Takoe riajikoe BeKTOpHOe moJjie v(x,y), onpeje-
JénHoe 1pu Beex (x,y), aro L,F = 0 mus Beex (z,y).
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3anauga 3. Paccmorpum cucremy ypaBHEHUI.
. 2
= (y—1)
j=(x+6)

Haiitu Bce nadaspuble yeaoBus (o, Yo) A1 KOTOPLIX pemtenne (z(t),y(t)) cooTBeTcTByIOMmEi 3a1a4n
Kormu onpejesieHo jyist CKoslb yroJHo GoJIbINuX 3HadYeHuii ¢ u crpemurcs K touke (—6, 1), To ecTh

lim (2(t), y(t)) = (~6,1).

t——+o00

Bagauga 4. [Tycrs 2(t) = (x(t),y(t), 2(t)) € R®. Paccmorpum cucremy 2 = Az, rie

-6 —4 0
A=110 6 0
0 0 «

Ykazarb Bce 3HaueHms napamerpa o € R (eciau Takme ecTh), mpu KOTopbix ocobas Touka (0,0, 0)
ABJIACTCA

a. aCUMITOTUYECKU yCTONYUBOI;

b. ycroitausoii o JIgamyHOoBY.
Ecnn Takux 3uadenuii napaMmerpa o HeT, OObICHUTD, TIOUYEMY.

Warning: npu ucnoiv3o8aruy, meopemovt 00 ycmotiuusocmu no nepeomy NPUOAUHCEHUIO, NOMHUIME
0 MOM, UMo bveaM CAYUaU, Ko2da oHa He Jaém HUKAK020 00HO3HAYHO020 omeema. Tem ne meree,
8aM HEOOTOOUMO UCCAELAOBAMD U IMU CAYUAU MOIICE.

3amada 5. PaccmorpuM perreHne cucTeMbl
T 0 a)\ (x
Y d 0/ \y

¢ nadaabHbiM yesosueM z(0) = ¢, y(0) = b.
Haiitu BCe 3HAUeHMs TapaMeTpoB a, b, ¢, d, npu KoTopbIX perenue crpemutcs K Touke (0,0) npu
t — —oo0.

3amaua 6. PaccMoTpuM ceMeiicTBO ypaBHEHUI, 3aBUCAIICE OT €:

i =exr+3e—6x— (x+3)°—18

a. Ilpn kakux 3HadeHusix mapamerpa € rpoucxoaut oudypkanusa? (MabiMu ciioBaMu, Ipu KaKux
3HAYECHUSIX € CUCTEMa He sIBJISIETCsI CTPYKTYPHO YCTORIHBOIL?)

b. Kak 3aBucut ycToanBocTh 0CO00#t TOUKN & = —3 OT napameTrpa €! YKa3aTb, IIPU KAKUX 3HaYe-
HUAX TIapaMeTpa 0codasi TOUKa sIBJIFAETCHd aCUMIITOTUYECKHA YCTONYUBOM, TIPU KAKUX yCTONYINBOI
o JIAmyHOByY, Ipu Kakux gBJseTcd HeycroitunBoil. McciaenosaTh Bee caydan.

c. Kak 3aBucutr unciio pa3imaabix (pa3soBbIX KPUBBIX yPAaBHEHHs OT IapaMerpa €’

Banaua 7. Paccmorpum cucremy

& =2y —6sin(x+3)+4;
Yy =2z —6sin(y+2) + 6.

a. [Tocrpouts scku3 daszoBoro moprpera cucreMbl BOM3U 0c060it Toukn (—3, —2).
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b. dAsnsiercst i 9Ta ocobas Touka ycToitauBoii o JIamyrnoBy? Acumnrorudeckn ycroitanpoit? Orser
00OCHOBATD.

Banauya 8. Haiitu Bce 3HaUeHUS mapaMerpa s, IPU KOTOPBIX Y CUCTEMbI
T=4x+ 2y, y=sxr+4y
UMeeTCs TJI00aJIbHO OIPEJIE/IEHHBIN HEITOCTOAHHBIN HEITPEPBIBHbIN ITePBBINT MHTErpaJl.

3agaga 9. Paccmorpum ypaBHEHHE FapMOHUYIECKOTO OCIUJIIATOPA C TPEHUEM:

= -9 — az,

e a > 0 — xoaddunmenT TpeHns (Mbl cauTaeM, YTO CHJIa TPEHUsI MPOIMOPIMOHATIBHA CKOPOCTH ).
Haiiti Bce 3HaueHns mapameTpa v, IPU KOTOPLIX OCIUJUIATOP IIPOXOJUT IOJIOXKEHHE DABHOBECHS
(rouky x = 0) GeCKOHETHO MHOTO pa3.

3amaua 10. PacemorpuMm ypaBHenue

. 2 .
i = et+2z +5x sin (3€3x . 3)

O6o3nauuM ero pemtenne ¢ HadaiabHbIM yeiaoBueM z(0) = xg gepes z(t) = ¢(t; xp). Haittn — B

Touke ¢ = In 3.

Bamaua 11. /lokaxkuTe UIn OMPOBEPTHUTE CJICYIONINE YTBEPK ICHUS:
a. Ecu y BemecTBenHoil cuctembl auddepeHnnaibHbIX YpaBHEHU Ha IIJIOCKOCTHA €CTh 0co0ast TOY-
Ka, ycroiamBasi 10 JISImyHOBY, TO 1 y €€ Majioro BO3MYIIEHHSI €CTh 0cobasi TOUKa, yCTONInBast
o JIamynony.
b. Ecim y BerecTBeHHO# cucTteMbl quddepeHnuaabHbIX YpaBHEHUN Ha IIJIOCKOCTH €CTh aCUMITTOTHU-
YeCKM yCTON4YMBasi ocobasi TOUKa, TO y €€ MaJioro BO3MYIIEHUsI €CTh 0cobas TOYKa, YCTONInBas
o JIamynosy.
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