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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,
HPOIIEIINX ¢ MOMEHTA JIeJlJIaiiHa, JI0 MOMEHTa CJIadi PabOThI (BEIeCTBEHHOe YUC/IO).

Typography policy. Tekcr pabotsl ciaéres uckiountenbno B opmare PDF. Pabora ¢ nmeasin-
HbIM obopMIIeHIEM, HaOpaHHas Ha KOMIThIOTEPE, BBITISIAIAsT KAK CTPAHUIIA 3 XOPOIIO CBEPCTAHHOM
KHWTH, [ToJIydaeT OoHyc B 5% OT 4unciia HaOpaHHBIX 0asuloB. KapTuHKNM MOI'yT OBITH HAPUCOBAHBLI HA
KOMIIbIOTEpEe WJIN BCTaBJeHBbl B BUjie ckaHoB. Pabora ¢ mmoxum odopMmieHneM (HAIpUMED, CKaH pa-
6OTBI, HAIUCAHHON OT pyKH), nojydaer mrpad B 5% or uncia HabpaHHbIX OasuioB. Pabora, ureHue
KOTOPOIi BBI3BIBAET CYIIECTBEHHbBIE 3aTpy/HEHNs! (Hepa3oopunBklii cKan win ¢hoTorpadus u T.11.), MO-
2KeT ObITh aHHY/JINPOBAHA.

Grading policy. Ilumure, nmoxkasyiicra, MOJIHbIE PEIIEHUS CO BCEMH HEOOXOIUMBIMU MTOSCHEHUSIMU.
3a pabory moxkHO HabpaTh MakcumyM 100 6asmoB. Bel Moxkere pemuntsb Gosbiie 3agad, dem Ha 100
0aJLI0B, UTOOBI TIOJICTPAXOBATHCS, HO 3a9TeHO MOXKeT ObITh He Oosbine 100 6asioB.

Sagaun
Bamada 1. (10 6asuoB) Pemnmurh ypaBHeHUE ¢ TIOMOIIBIO METO/A BAPUAIIUH TTOCTOSTHHBIX:
y' =y (5z* + cos (z)) + (—152" + €") et sin ()
Bamada 2. (22 6asia) Paccmorpum cucremy smHeHbIX TuddepeHInanibHbIX ypaBHEHHI:
T =2y, y=—br+ 6y

a. Haiftn kakoe-HHOY/Ib COOCTBEHHOE 3HAUECHUE M COOCTBEHHBIN BEKTOD (OHU JIOJIZKHBI OKA3aThCs
KOMIIJIEKCHBIMHI ) MaTpHIlbl crucreMbl. O603HAYNM UX Yepe3 A = « + il 1 ¥ COOTBETCTBEHHO.

b. TIpoBepuTh ABHO, YTO A\ ABAAETCS COOCTBEHHBIM 3HAYEHHEM TOMl YK MATDPHIIBI C COOCTBEHHBIM
BEKTOPOM U.
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c. Ilepeiitu B 6a3uc, cocraBiennblii u3 BekTopoB Rev nu —Imwv (3mech Rev u Im v — nossiementras
BEIECTBEHHAs U MHUMAsT 9aCTH BEKTOPA ¥ COOTBETCTBEHHO; 00pATUTe BHUMAHUE HA 3HAK MUHYC!).
JLst 3TOr0 HEOOXOIMMO HCIIOIB30BAaTh MATPHUILy mepexoga C', B KOTOPOH 3alucanbl KOOPINMHATHI
BeKTOPOB Rev m — Im v 1o crosibiiam, u cienath 3aMeny

() =<()

(aHAJIOTMYHO TOMY, KaK IPOUCXOJUT MIEPEX0]] K JHarOHATN3UPYIONeMy 6asucy ).
d. PaccmoTpum KOMILIEKCHOE ypABHEHUE

z = Az, (1)

rje A — HaliJieHHOe BbIlie coOcTBeHHOe 3Hadenue. [lycts 2 = g +ir, ¢,r € R. 3anucars cucremy
ypaBHEeHUiT Ha ¢ u 7, nosydaromtyocs u3 (1)) mpupaBHuBanmeM BEIIECTBEHHON ¥ MHUMON 9acTn
cJleBa U CIIPaBa.

e. Cpasuurh Marpuipl cucreMm u3 mynkTos [d] u [d

f. Bamucars pemenue z = z(t) ypasuenus (1| ¢ HagambubiM yeaoBueM 2(0) = go + i79 B BHIE KOM-
ILJIEKCHOM 9KCIIOHEHTHI.

g. Haiitu BemecTBennyio n MunMyio dactu ¢(t) u r(t) moydenHoro perrenus. 3anmucarb ux B BUIE
BellleCTBeHHbIX DyHKIuUiT oT . O4eBHIHO, IOy Yaomuecs PYHKIUN SBJIAIOTCA PellleHIeM CUCTe-
MbI 13 myHKTa [d]

h. Banucarsb Bee BeleCTBEHHbIE PElICHHsT CUCTEMbI U3 IIyHKTa [d]

i. 3anmcarhb Bce BEIIECTBEHHbIE PEIIeHNsT HCXOAHOI CHCTEMBL.

j. IlokazaTh, 9TO BCe BEIIECTBEHHBIE PEIICHIS HCXOHON CUCTEMbI 3AIIICHIBAIOTCS B BUJIE

C1 Re(ve™) + CyIm(ve), Cy,Cy € R.

k. IHocTtpouts dhazoBble MOPTPETHI UCXOTHONW CUCTEMbBI U CUCTEMBbI U3 ITyHKTA . (MozKHO € TOMOIITBIO
KOMITBIOTEPHBIX NHCTPYMEHTOB, OJTHAKO HYKHO IIOHUMATh, YTO HA UTOTOBOI paboTe KOMIIbIOTED-
HBIX HHCTPYMEHTOB MOJI PYKOIi HEe Oy/IeT. )

Bama4da 3. (21 6asur) Paccmorpum cucremy
c=Tx+y, y=7Ty.

a. Haiitu eé permenne (z(t),y(t)) ¢ magambubim yeaosueM x(0) = zo, y(0) = yo. (Hampumep, sro
MOZKHO CJICJIATH, BHIUUCIIAST MATPUIHYIO SKCIIOHEHTY WJIM Pellias BTOPOe YpaBHEHUE, ITO/ICTABIAA
pe3ysibTaT B MEPBOE yPABHEHUE U UCIOJIb3Ys 3aTeM METO]] BapHAaIlii MOCTOSTHHON — BBIOEpUTE
TOT METOJI, KOTOPBIIl BaM MeHee HeIPUSITEH. )

b. Jlokasarb, 9T0 B 0OpaTHOM BpeMeHH (TO ecTb Npu t — —00) Jiobasi TPAEKTOPUsS CTPEMUTCS K
HAYaTy KOODJMHAT, IIPHYEM KacaeTcsl IIPHU 9TOM OJTHOW M TOil ke KOOpAMHATHON och (yKasarhb,
Kakoii uMeHHO). J1j1st 9T0ro pasyMHO Hccse0BaTh pejes oraornenust x(t)/y(t).

c. ITocrpouts dazopsrit moprper cucrembl. (IloayduBimmiics GasoBblii MOPTPET HA3BIBAETCS Gbi-
POAHCOCHHBLM Y3A0M. )

Bamagda 4. (40 6asuoB) Pemuts crieytoniue cucrembl nuddepernnaibabix ypaBaennit. Haiitu pe-
menne ¢ HadaabHeiM yeosueM (x(0), y(0)) = (xg, yo). Hauamsnoe ycoBue cantaeM BereCTBEHHBIM,
peleHre TakKe JIOJZKHO ObITh BerecTBeHHbIM. HapucoBars ha3oBblil moprper (B HCXOIHBIX KOOD/IH-
narax). Oupegenurs Tun ocoboit Touku (0,0), eciin OHA ABJISIETCS HEBBIPOXK ICHHOI.

a. r=13r— 12y, y=8x—Ty

b. z =4x — 13y, vy =5z — 12y
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c. t=3r—2y, y=3y
d. z=6x— 18y, y=3z—9y
e. t =—14x — 18y, 1y =12z 4 16y

Bamaua 5. (10 6aioB)
I[ycrs z(t) € R®. Pacemorpum cucremy 2 = Az, rie

-7 1 0 000
0O -7 0 000
0 0 -2 000
A= 0 0 0 110
0 0 0 011
0 0 0 001

Haiitun BCIIIECTBECHHOE peHICHNE 3TOI CUCTEMEI C IIPOMU3BOJIBHBIM BEINECTBECHHBIM Ha4daJ/IbHBIM YCJIOBUEM

z(0) = 2.
Bamaga 6. (30 6asuoB) PaccmoTpuM HesmHEHHYIO cucTeMy
t=sinz+e’—1, ¢y=sin(z—y). (2)

a. (5 6amwtoB) C MOMOIIBIO JTFOO0T0 KOMITBIOTEPHOTO MHCTPYMEHTA (HAIIPUMED, ¢ MOMOIIHIO0 (DyHKITHH
matplotlib.pyplot.streamplot) mocrpouts eé daszoBbiil oprper B obractu [—1,1] x [—1,1]
u B obsactu [—5,5] X [—5, 5].

b. (5 6am0B) Paccmarpusas IpaBylo 9acTh CHCTeMbI Kak oTobpazkenue u3 R? B R?, naiitu ero Mar-
puity fkobu B Touke (0,0). 3amucars JUHEHHYIO CUCTEMY, 3aaBAeMYy0 MOy YeHHO MaTpHIieii.
OHa Ha3BIBAETCS AUHEAPU3AUUET, TCXOTHON HEJTMHEHHON CHCTEMBL.

c. (2 6amna) [Tocrpouts bazoBble MOPTPETH JMHEHHO cucteMbl B obmactax [—1,1] x [—1,1] u
[—5,5] x [=5,5]. CpaBHuUTH ¢ (Hha30BBIMU OPTPETAMU HEJUHEHHOH CUCTEMBI.

d. (15 6amnos) Ocobas ToUKa B HaYase KOOPAMHAT — CEJJI0. Y JIMHEHHOrO ceJjia CyIECTBYIOT pe-
IIEHMsI, CTPEMSIIIIIECs K CEJJIy B IPSIMOM UJTH OOPATHOM BPEMEHH (CernapaTpuchl). Y HeJIMHEHHOTO
cejlyIa TaKKe CYIIECTBYIOT CelapaTprchl (HO OHM, BOOOIIE TOBODSI, He sIBIAIOTC Jydamn). Haii-
JIUTE ¢ TOYHOCTBIO JI0 4-X 3HAKOB IOCJIE 3alATON TOUKY IEePEeCcedeHrs CelapaTpPUChl 0COO0H TOUKM
(0,0) mexommoit cucrembr ¢ npsimoit © = 5. (MubiMu cioBamu, BaM HEOOXOMMO HANTH TaKyto
TOYKY Ha IPAMOl T = 5, 9TO OHa CTpeMHUTCS K HadaJly KOOPAMHAT B IPAMOM HJIA OOpPATHOM
BPEMEHH. )

e. (3 6amra) Haiizmre ocobble TOUKM, K KOTOPHIM B OOPATHOM BDEMEHH CTPEMSATCS TPACKTOPHH,
HPOXOAAIIME TyTh BBIIIE U 9yTh HUXKe HANJIEHHON cerapaTprch.
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