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1. Dk3amen 02.06.2004 (OcHoBHOIT 5K3aMeH)

IIpaBuia npoBeaeHusl 3K3aMeHa

Ha pemrenune 3ama41 orBoguiocs 1 gac 15 munyT. [lycts @ — kxosmdaectBo 6asutoB, HabpanHoe Ha dk3amene. IlycTob
Y — KOJINYECTBO DAJLIOB, IOJIy4YeHHOE 33 KOHTPOJIbHYIO pabory. Umeem 0 < # < 10 mw 0 < y < 5. Ilyers z = = + .
Ecmm x # 0, To

Banner | Onenka

z=3 «3»

z2>06 «4»

z>=29 «H»
B reuenne nepppix 20 MUHYT 3K3aMEHA MOYKHO IOIIPOCUTDH IIOCTABUTH OIEHKY MCXOs TOJIbKO U3 OAJIJIOB 38 KOHTPOJIb-
HyI0 pabory. B arom ciaydae z := y, u cMoTpuM B Tabinuky. OUeBHUIHO, YTO IPU ITOM OIEHKA HE IPEBBICUT TPEX
0aJLIoB.

1.1. BapuanTt 1

Banmaua 1 (3 6asuia). Hasecmuo, wmo y3 = 9sint u yo = 3t2 — pewenusa ypasrenua

y' +pt)y +alt)y = f(t), p,gq,feC(R). (1)
Hatimu zoms Ge 00no pewenue ys ypasnenus (1), ydosaemeopaowsee ycaosuro ys(m) = —i. Cxoavko cywecmeyem
maxux pewenuti?
Bajaua 2 (2 6anna). Moocem au ypasnenue (1) umems ewé u pewenue yy = t2 — 17

Bamaua 3 (2 6amna). Hapucosams rapaxmepucmuru ypacrenus
zul, — (2y — 3z)uy, = 0 (2)

Ha naockocmu ¢ Koopdunamamu (,y) u onpedeaums mun ocobotd mouxu (0,0).

Bagaua 4 (3 6amwra). [pu xaxuxr a € R das amoboti dynryuu ¢ € CHR) 6 docmamouno manoti oxpecmmuocmu
mouku (2,1) ypasuenue (2) umeem pewenue, ydosaemesopsrowee yeaosuto u(x + 2,ax + 1) = p(x) ?



1.2. Bapuasnt 2

Bajgaua 1 (3 6amna). Ussecmmo, wmo y; = 4cost u ya = 2t2 — pewenus ypasrenus

y' +p)y +at)y = f(t), p.¢ f€C'R). (3)

Hatimu zomasa 6v 001o pewenue ys ypasrenus (3), ydosaemeopsousee ycaosuio ys (—g) = 1. Croavko cywecmeyem
maxux pewenuti?

Bajaua 2 (2 6amma). Moocem au ypasnenue (3) umems ewé u pewenue yy = t> — 17

Bamaua 3 (2 6amna). Hapucosamy wapaxmepucmuru ypacrenus
4z, + (y — 3z)uy, = 0 (4)

Ha naockocmu ¢ Koopounamamu (x,y) u onpedesums mun ocobold mowky (0,0).

Bagaua 4 (3 6amwra). [pu xaxuxr a € R das amoboti dynryuu ¢ € CHR) 6 docmamouno manoti oxpecmmuocmu
mouku (1,2) ypasuenue (4) umeem pewenue, ydosaemesopsrowee yeaosuto u(x + 1,ax +2) = p(x)?

1.3. Bapuant 3

Bajgaua 1 (3 6amna). Ussecmmo, wmo y; = t> — 3 u yo = 6coSt — pewenus ypacnenus

y' +p)y +at)y = f(t), p.¢ f€C'R). (5)

Hatimu xomasa 6v 00no pewenue y3 ypasnenus (5), ydosaemeopalowee ycrosuo ys (_\/ﬁ) = 1. Ckoavko cywecmeyem
maxux pewenuti?

PeHIeHI/Ie. q)yHKL[I/IH v = yg — y1 ABJIAEeTCA peLHeHI/IeM COOTBGTCTByIOH_[eFO O,HHOpO,HHOFO ypaBHeHI/IH
¥ +p)y +q(t)y = 0. (6)

ITockoJibKy pellieHus OJHOPOAHOIO YPABHEHUs 00Pa3yIOT JMHEHHOE IIPOCTPAHCTBO, AU TakKe sBJsgercd perrerueM (6)
npu BeskoM A € R. Orciona ciejyer, aro GyHKIMS Y3 = Y1 + Av OyJeT pelmeHrneM HCXOJHOTO ypaBHeHus. Haiiném
3HAYEHUE A, P KOTOPOM OyJIeT BBIITOJIHEHO YCJIOBUE 3aJIaYN:

y1(—V3) +A-o(—V3) =1,
3—34+\-(6cosV3—3+3)=1,

OTKyZa \ = m. HTakK, NCKOMBIM pemteHneM 6ymer GyHKIus y3 = t2 — 3 + m (6 cost —t? + 3).

Tenepsb MOKaxKeM, YTO TAKUX PENIeHUil CylIecTByeT 6eCKOHEYHO MHOTO. JleficTBUTE/IbHO, Mbl 3a(DUKCUPOBAJIN 3HA~
qeHne PYHKIUNA B TOUKE —1/3, HO 3HAYEHVE IIEPBOIT IPOM3BOIHOI MOKHO GpaTh JT06BIM. TakmM 06pasoM, CYIIIECTBYET
GECKOHEYHO MHOT'O Pa3HbIX 3ajad Ko, yJoBIeTBOPSIONIUX YCJIOBHIO, & KaxKad Takad 3anada Komwm uveer (exun-
CTBEHHOE) DeIlleHne 110 TeopeMe cyliecTBoBanus u eauacrsernnocTy. Ml

Bajaua 2 (2 6anna). Moocem au ypasnenue (5) umems ewé u pewenue yy = 327

Pemtenue. Jlomyctum, 9T0 Y4 SABIISIETCS PEIIEHIEM STOIO ypaBHeHHUs. 1orna OYHKINA U := Y4 — Y1 U UV 1= Y] — Y2
y ) y Y
Oy/LyT PEIeHUsIMU COOTBETCTBYIOIIEro OAHOPoAHOro ypasuenus (6). Vmeem

u(t) = 2t* + 3, )
v(t) =2 — 6 cost — 3.

TTokaxkem, 9T0 © U v JIMHEHHO HE3ABUCUMBIL. /leiicTBUTE/IFHO, IIyCTh HAIILIACH UX HETPUBHUAJIbHASI JIMHEHHAST KOMOMHAIIHST
Au(t) + po(t), paBHas ToXkKIecTBeHHO Hyjdesol dyHKmE, T.e. t2(2X\ + p) + 3(\ — pu) — 6pucost = 0. B Buipaxenun
CJIeBa BTOPOE U TPEThE CJaraeMble OIPAHUYEHBI, a [IEPBOE MOXKHO CJI€JaTh CKOJIb YIOIHO OOJIBIINM 3a CYET BBIOOPA
nojxoggmero t. Orcioma ciegyer, 910 KoxDGUImeHT npu HEM IOJKeH ObITh HysieBbIM: 2\ + 1 = 0. Beipaxkas pu,
MIPUXOIUM K CJIEIYIONEMY BbIpazkeHuto: 9\ + 12\ cost = 0. dcHo, 910 Takoe paBeHCTBO BO3ZMOXKHO TOJIBKO ecau A = 0,
HO TOorga U 4 = —2\ = 0, YTO MPOTUBOPEYUT HETPUBUAJBHOCTH JIMHEHHON KOMOMHAIIUN.

[TockoJIbKY MCXO/IHOE YpaBHEHHE UMEET BTOPYIO CTEIEHb, €ro IPOCTPAHCTBO pelneHuil [syMepHo. OTcioa ciemyer,
9TO 4 U v 06pa3yIoT 6a3UC B IPOCTPAHCTBE PEIIEHUT OJIHOPOJHOTO yPABHEHUS, T. €. COCTABJISIOT €r0 (DYHIAMEHTATIbHY IO
cucreMy perrennii. 113 Teopun JIMHERHBIX CHCTEM CJIEJLYET, 9TO olipe ieauTens Bporackoro W, 4, (1) He obparmaeTcs B HyIb
na R. Beraucanm ero:

22 +3 t2 —6cost—3

W) =" 4 2t + 6sint

= 6(3t + 2t*sint + 3sint + 4t cost). (8)



Opnako tpu t = 0 ou pasen mysio. [Iporusopeune. B

3ameuanmne. B apyrux BapuaHTax 9TOil 3a/1a9M pelIeHne MOXKET OKa3aThCsi HECKOJIBKO cJiozKHee. Jlesio B ToOM, 9TO
TaM HEBO3MOXKHO SIBHO yKa3aThb 3HAYCHUS ¢, IPH KOTOPEIX W, ,(t) = 0. BbIxon u3 mososkeHust — HaUTH [BE TOUKU, B
KOTOPBIX OlIpeJIe/INTe/Ib UMeeT 3HaUYeHNs Pa3HbIX 3HAKOB, U COCJIAThCA Ha HEIPEPBIBHOCTb.

3ameuanue. ABTOpCKOQ pelienue 3TOM 3aJlav9u IIpearoJjaraJ/o UCIIOJIb30BaHUue OIECHKU K0J1€0J1eMOCTH HJId 9TOIO
YpaBHEHUs, 9TO HE O9Y€Hb €CTECTBEHHO. KpOMe TOro, 10AyMaTbhCs JJO 9TOI'O Ha 9K3aMEHE MO2KHO TOJIBKO IIPpU UJeaJIbHOM
3HaHUU TEOPHUU.

Samaua 3 (2 6anna). Hapucosams Tapaxmepucmuky ypashenus
3ruy, — (v —2y)uy, = 0 (9)
Ha naockocmu ¢ Koopounamamu (x,y) u onpedesums mun ocobold mouky (0,0).

Pertenune. 3amnurieM cucreMy JJIsl XapaKTEPUCTUK ITOTO YPABHEHHUSI:

T = 3x;
J=2 (10)

-1 2
Kopuu pazmuaabl 1 0aHOrO 3HaKa, CJIEI0BATEIbLHO, ocobas Todka — y3ea. Haiiném cobcTBeHHBIN Oasuc: mpu A = 2

umeem A — 2F = ( ! 0), cOoOCTBeHHbI BeKTOp h1 = (?) IIpu A = 3 umeem A — 3E = ( 0

Marrpuria 9T0i cucTembl ecTh A = ( 3 O) . Beraucanm xapakrepucruaecknit Muorowiet: det(A—AE) = (A—2)(A—3).

0 COOCTBEHHBIH
-1 0 -1 -1/’
1 .
BEKTOp ho = 1) B 6asuce {h1, ho} Marpuna cucremsr nmeer Buj diag(2, 3). Kak Mbl 3HAaEM, KPUBBIE IPUKIMAKOTCST
K TOMY COOCTBEHHOMY BEKTOPY, Ub€ COOCTBEHHOE 3HAYEHUE MEHBIIE 110 MOJLYJIIO,

Y

b

9TO U MOATBEPK/IAET IIOCTPOEHHBIN KoMIboTepoM pucyHok.

Bagaua 4 (3 6asmwa). lpu xaxuxr a € R das amoboti dynryuu ¢ € CHR) 6 docmamouno manoti oxpecmmuocmu
mouku (1,2) ypasuenue (9) umeem pewenue, ydosaemesopsrowee yeaosuto u(x + 1,ax +2) = p(x)?

1.4. Bapuant 4

Bajaua 1 (3 6amna). Ussecmmo, wmo y; = 8sint u yo = 2t2 — pewenua ypasHenus
y' +pt)y +a(t)y = f(t), p.q.feC(R) (11)

Hatimu xoms 6w, 00no pewenue ys ypasuenus (11), ydosaemeopsiowee ycaosuro ys (w) = —%, Croavro cywecmeyem
maxuxr pewenuts?

Bajaua 2 (2 6anna). Moocem au ypasnenue (11) umems ewé u pewenue yy =t — 17
Bamaua 3 (2 6asna). Hapucosamv xapakmepucmuky, YypasHerus
2xuy, — (y — 3x)uy, =0 (12)
Ha naockocmu ¢ Koopdunamamu (,y) u onpedeaums mun ocobotd mouxu (0,0).

Bagaua 4 (3 6amwra). [pu xaxuxr a € R das amoboti dynryuu ¢ € CHR) 6 docmamouno manoti oxpecmmuocmu
mouku (2,1) ypasnenue (12) umeem pewenue, ydosaemsopsrouiee ycaosuto u(x + 2, ax + 1) = @(x)?



2. Ok3amen 28.06.2004 (Ilepecmata Nel)
2.1. Bapmasnr 1

Bagaya 1 (2 6ama). IIpu xaoscdom p € R natimu sce pewenus ypasrenus
y' = (2> 4+ y°) cosny, (1)
ydosaemesopaouLue YCAOBUAM
y(2)=ez, y'(2)=p (2)

Sazauga 2 (2). Bubpas npu p = 0 ar060e pewenue Y1 u3 HAGOEHHOT, 3A4NUCAGTNG YPABHEHUE 8 BAPUGUUAT U HATMU
NPOU3BOOHYI0 PEULEHUA N0 HAUAALHOM YCAOBUAM 8004 Y1 .

Banaua 3 (3 6asna). Hecaedosams pewenue yi usd npedvidyuield 3a0a4u Ha Yyemotuusocms.

Bamaua 4 (2 6ama). Cywecmsyem au onpedeaennoe wa R pewenue Yo ypashenus us nepeol sadauu, ydosae-
meopaowee ycaosuro y(2) = 307

2.2. Bapmant 2

Bagaga 1 (2 6ama). IIpu xaoscdom p € R natimu ece pewenus ypasrenus
Y = (& +y*)sine?, (3)

y(?oefbemeopmomue YycaosuAM
y@3)=Inm, y'(3)=p (4)

Sagayga 2 (2). Bubpas npu p = 0 ar060e pewenue Y1 u3 HAGOEHHOT, 3G4NUCATNG YPABHEHUE 8 BAPUGUUAT U HATMU
NPOU3BOOHYI0 PEULEHUSA NO HAYAALHBIM YCAOBUAM 800D Y1 .

Bagaya 3 (3 6amna). Hceeaedosamsd pewerue y1 u3 npedvidyuwed 3adavu na yemotuueocms.

Bamaua 4 (2 6ama). Cywecmsyem au onpedeaennoe wa R pewenue Yo ypashenus us nepeol sadauu, ydosae-
meopsitowee ycaosuro ya(3) =57

3. Dk3amen 30.08.2004 (IIepecmaua Ne2)
3.1. Bapmanrt 1

Hamo ypaBHeHmIE
y" +a(z)y” +b(x)y +c(x)y =0, a,b,ce CR). (1)
N3Bectno, uro x + 3 u tg2x — 1 — pemenus.
Bagaua 1 (2 6asna). Haumu kakxoe-nubydo pewenue ys, das xomopozo ys(0) =0, a y5(0) = —7.

Pemenne. Hcnonb3ys coobpaskeHnsl, aHAJOTUYHbIE TIePBOii 3aa4e OCHOBHOTO BAPHAHTA 3TOTO I'0O/a, UINEeM II0JI-
XOJISAIHe €1 U ¢ Jyuist pemenust ¢1(z + 3) + c2(tg 2z — 1). Honyuaem —z — 3tg2z. A

Sagauga 2 (2 6amna). Ckoavko cywecmsyem makux pewenud?

Pemenue. [lo teopeme cymecrBoBanust u equucTsennoctu yeiaosus y3(0) = 0, y5(0) = —7, y5(0) = ¢ gaor
€IMHCTBEHHOE PENICHUE IIPU KazKJIOM ¢, HO ¢ MOXKHO BBIOMPATH IIPOU3BOJIBHO, II09TOMY MOJIy9aeM OTBET: GECKOHETHO
muoro permrenwii. Ml

Bamaua 3 (4 6amna). B kaxol makcumasvnol oxpecmuocmu mouku 0 moocem 6oimos onpedeseno danroe ypas-
HEeHUE ¢ JAHHLLMU PEWEHUAMU ?

Pemrenne. ITo Teopeme mpomosrkaeMOCTH JUlsl JIMHEHHBIX ypasHeHuil npu a,b,c¢ € C(I) ngist nro60it Hava bHOI
TOYKHU CYIIECTBYET eIMHCTBEHHOe pelleHne 3aaa4dn Ko, u oHO ompejeieHo Ha BceMm mHTepBaje [. Orcrooma us-3a
HEKOTOPLIX 11PobJieM ¢ oNpeieiéHHoCTbo y dbynKimuu tg 22 — 1 B Toukax £7 BUJMM, 9TO OHO HUKAK HE MOXKET OBITH
peIleHreM JINHEHHOTO YPABHEHUS Ha KAKOM-HHOY/b HHTepBaJie boJiee (—%, %) 9TO U ecTh OTBET.

Homnonuenne k pernterHuio ot II. Bubukosa:

Vake JI0Ka3aHO, YTO peIleHre He MOXKeT ObITh OIpeiesieHO Ha UHTepBaJie, OOJIbIIEeM, YeM (—%; %) He nokaszano
JINIIb, 9TO CYuecmsyrom takue GyHKINUA a, b u ¢, 910 PyHKIuU Y1 = r+3 u yo = tg 2x—1 — pemenus. 1Ix Heobxommmo
[IPEIbABUTH HEIIOCPEICTBEHHO, IIOJACTABUB 4] U Y B YDABHEHUE M PEIINB IMOJIYyYEeHHYIO cucreMmy. Hampumep, MOXKHO
B34Th b(z) = ¢(x) =0, a(z) = —4% (zposepbrel).

P.S. Ckopee Bcero, B ycjioBuu 3TOi 3a/a9u JOIyIeHa omubKa: GyHKIUU a, b U ¢ JO/KHBI OBITH HelpepbIBHBI
B oKpecTHOCTH TO4YKH 0, a He Ha Bcelr yncaoBoit npsmoii. B



3.2. Bapmuant 2

Hamo ypaBHeHmTE
"

y" +a(z)y” +b(x)y +c(x)y =0, a,b,ceC(U0)). (2)
N3BecTtHO, uTO = + 2 1 1 — tg 3z — pemenus.

Bamaua 1 (2 6asuia). Hatimu kakoe-nubyds pewenue ys, das xomopozo ys(0) =7, a y5(0) = 0.

Banaua 2 (2 6asna). Ckoavko cywecmeyem marxux pewenud?

Bamaua 3 (4 6amna). B kaxold makcumasvnol oxpecmuocmu mouku 0 moocem 6oimos onpedesero dannoe ypas-
HEeHUe ¢ JAHHLLMU PEWEHUAMU ?

3ameuanne. UToObI MOIYIUTH «5», HAJIO HAOPATh 9 HAJIIOB, OTKY/IA CJIE/LYET, ITO OIEHKY «H» Ha ITOI Imepec/iatie
MOJIyYUTDh HEJIb3S.

4. dk3amen 2005
4.1. Bapwuanrt 1

Sanaua 1 (4 6asna). Kaxue us @gynryud
y1(t) =cos8t — 1, ya(t) =tgdt, ys(t) =cos(8t—5)
HE MOTYT Obimb PEWEHUAMU YPAGHEHUA

j+pt)y+alt)y=0, p,geC'(R),

00HUM U3 pewenud, Komopozo cayotcum gynruua y(t) = cos4t?

Pemenne. Cornacuo cieacrsuio u3 Teopembr IITypma, Hy/ M TMHEHHO HE3ABUCUMBIX PEIIEHUI JIMHEHHOTO OIHOPO/I-
HOI'O ypaBHEHUs BTOPOIO IOPSJIKA IOJKHBI lepeMekarbest. OdeBuno, uro pemnenus y(t) u y;(t) (i = 1,2, 3) jauneiino
HEe3aBUCUMbBI. 3HAYUT, UX KOPHU JIOJDKHBI IepeMexkaThbes. OIHAKO, KaK JIETKO IPOBEPHUTH, 9TO yCIOBUE BBIIOIHACTCH
TONIbKO 1t pyHKIuu Yo (t). OQHAKO, CONJIACHO TEOpEME O MPOJIOJIKAEMOCTH, PEIIEHUE JTOJKHO ObITh OIPEIEICHO Ha
Beeit psaMoit (TockosbKy p, ¢ € C1(R)), uro as dbynxmun yo(t) nesepro. I1o 3Toit IpuyIUHE HE OJIHA U3 TIPE/II0KEHHBIX
GYHKIMIT He MOXKET OBITH PEeIeHueM.

OrBer: nukakue. W

Bamada 2 (2 6asna). B sasucumocmu om napamempa a € [0;3) onpedeaums mownolli mun u ycmotiuusocmy

0c0b0Tl MOYKU cucmembl
T = 3z,
{ o (1)
Yy =az + 3y.

Pewenue. [lns nauasna Haiinem cobersennble Bekropa Marpunsl A = (3 9):
A= AE|=(A—3)2=0& ) \2=A=3>0.

Orcrona cpasy caenyer, uro ocobas Touka Heycroituusa. IIpu a # 0 tk(A — AE) = 1 = 3T0 BBIDOXKAEHHBII y3€e1; npu
a=0r1k(A—AE) =0 = 970 IUKPUTHIECKHI y3eJI.

OtBeT: ipu a # 0 ocobas TOYKA — HEYCTOWIUBBIN BHIPOXKJICHHDBIN y3eJT;

upu a = 0 ocobast Touka — HEyCTONIuBbIN mukpurudeckuit y3esa. Ml

Bagaua 3 (1 6amn). Cywecmeyem au u eduncmeenen au aokaavro 66ausu mowku (1,0) € G C R? nepewui
uNMEZPAN P MO CUCTEMbL, YOOBAEMBOPAIOULUT YCAOBUIO

olx,y) =1+2y npux=1.

Bamaua 4 (3 6asna). Cywecmeyem au u eduncmsenen au yesuxom 6 obnacmu G = {(x,y) | = > 0,y > 0}
nepewviti unmezpan @ amoti cucmemsl, YOOBAEMBOPAIOULUL YCAOBUIO

olx,y) =1+2y npux=1.



5. dk3amen 2007
5.1. Bapmant 1

e 2t sinbt e 2t cos 5t shp

wanvhom yeaosuem z,(0) = (#71). Hatimu nysresot pewenue xo(t).

Bagaua 1 (1 6ama). [Tyemy et = (fzt cosst —e ¥ Sin5t> u xy(t) — pewenue cucmemvr & = Az + (th ) ¢ Ha-

Pemienne. [loacrasum p = 0 u permum 3agady Kot

{j: = Ax
z(0) =(7").

CorylacHo Teopeme W3 TEOPHH JIMHEHBIX cucTeM, obimee pemenue umeer su z(t) = e*C. Haitnem C. Hpu t = 0
umeen: #(0) = C' = (7). Orcrona nonyuaem

Otset: z(t) = e 2 (5 oy ). W

Sagayga 2 (2 6amna). Hecaedosams pewerue xo(t) 3adauu 1 na yemotivusocmo.

Peurenue. CoryiacHO Teopeme U3 TEOPUU YCTONIMBOCTHU JIMHEHHBIX CHCTEM, [IOCTATOYHO UCCJIEI0BATH Ha YCTONYIN-
BOCTH HyJleBoe perienue. st aroro Hadijiem cobcTBeHHbIe Yncyaa MaTpuibl A (M. 3axady 4):

2—-A )

A=AE=] 75 7 o)

=M\ +2)?+25=0& N\ o =245
IMockombky Re A 2 = —2 < 0, TO 10 KPUTEPHUIO yCTORINBOCTH HYJIEBOE PEIIEHIE ACUMITOTHICCKH YCTONUNBO, & 3HAMUT,
u perenue Zo(t) aCUMITOTHYIECKH (M IIPOCTO) YCTOWIHBO.

OrBet: pemenue xg(t) yecroiunso u acumnrorudecku ycroitauso. Wl

Sagaya 3 (3 6asia). Hatimu ece nepsoie unmezpans, cucmemst u3 3adaywu 1, onpedeaenibie na 6cetl NA0CKOCMu.
Permienne. Iloka orcyrcTByer.
OrtBeT: p = const. B

Bamaua 4 (2 6asia). Hatimu mampuyy A us 3adavu 1.

Pemrenne. CorsacHo CBONCTBY 9KCIIOHEHTHI OT MATPHIILI, %e“” = At

OTBeT: A = (_52 :g) [ |

Bamaua 5 (3 6asia). Cywecmeyem au, U €CAU CYWECMBYEM MO “eMY DAGEH

At =4
Ae’, orkyna Haxomum A = 2 |t=0€

lim supla, () — do(t)],  ede |o| = max{|a1], |za]}.
>0 ¢

Permienne. Iloka orcyrcTByer.
OrtBer: npezen cymecrsyer u pased (. H

6. Dk3amen 04.06.2011 (OcHoOBHOII IK3aMeH )

6.1. Bapuaut 5

Sagaga 1 (3 6amma). [Ipo nexkomopyio Pukcuposartylo AuHeldny0 KoMOUHALUI0 GYHKUUL Y U €€ NPous3soonvT
U, Y, ... UBBECTNHO, YMO OHA 0OHYAAEM POBHO 08E U3 YEMBLPET HYHKUUT

y1 = cos 2t, Yo = cos’t, ys = t%sint, ya = sint?. (1)

Kaxue u3 Hux ona 3a6edomo obHyssem, a Kaxue — 3a6€0omo He 00nyasem?

Sagaya 2 (2+5 6ammoB). Jas cucmemo

{jtl =sinax; — atg e, @)

$2:2(\/1+b$2—1)

a) npu a = b = 4 usobpasume npoexyuu epaguros pewernut X (t) = (z1(t), z2(t)) na Pasosyro naockocmv 66ausu
mouxu (0,0).

6) natioume ece napwi (a,b) € R2, npu xomopwix das awbozo € > 0 cywecmsyem maxoe & > 0, wmo ecau X (0) < &,
mo X (t) < npu ecex t > 0.



7. Dk3amen 28.06.2011 (Ilepecnaya)
7.1. BapuasnT 3

PaccvarpuBaercst ypaBuenue
y =y = Vlyl. (1)

Bamaua 1 (1+2 6anna). Kaxue mowru (zo,yo) € R? acamomes:
a) MouKaAMU CYWECMBOBAHUA,
6) moukamu eduncmeenrocmu?

Bagaga 2 (2 Gasma). Hceaedyime na yemotuusocms (6 mom wucae acumnmomuueckyio) pewenue y(t) = 1,
t>0.

Bamaua 3 (14142 Gasia).
a) Croavko cywecmayem nenpodosscaemux pewenut, i komopvix y(7) = 07
6) Cxoavko cpedu HUT AOKAABHO DPASAUNHOIT Y
8) Bce au makue pewenus onpedeaeros na R

8. Dk3amen 02.06.2012 (OcHoOBHOII IK3aMeH )
8.1. Bapmuanrt 1
Oynknust y1(t) = 6t° - ch 3t - sin 4t — pemntenue ypasHeHus
v +ay™ Y+ 4ay=0 (a1,...,a, €R).

Sanaua 1 (242 Gasra).
a) Ipu xaxom naumenvwem n € N amo 603moorcro?
6) O6azamenavHo AU IMO YPABHEHUE UMEECT PEULEHUE

yo(t) = (t —2)° - ch(3t — 6) - sin(4t — 8)?

Sagaya 2 (2+1+3 6amma). Pacemampusatomes nenpodoadicaemvie pewerus 3a0a4u

T =2x — 4y —e !, z(1) = 3,
=3z — 6y + 5Vt2, (1) = —2.
a) Croavko ux?

6) Ha xaxux unmepsanax onu onpedesenvt?
8) Yemotiwuen au onu: no Jsnynosy, acumnmomusecku?

8.2. Bapmuant 2

Oynkuust y1(t) = 47 - sh 2t - cos 5t — pemenue ypasHeHus
y™ a4 ay =0 (a1,...,an, € R).

Sanaua 3 (242 Gasra).
a) Ipu xaxom naumenvwem n € N amo 60zmoorcro?
6) O6azamenavHo AU IMO YPABHEHUE UMEET PEULEHUE

ya(t) = (t +3)% - sh(2t 4 6) - cos(5t + 15)?

Sagaya 4 (2+1+3 6amma). Pacemampusatomes nenpodoadicaemvie pewerus 3a0a4u

& =3z —9y—3Vt1, z(1) = —1,
Yy =2x — 6y +t74, i .
a) Croavko ux?

6) Ha xaxux unmepsanax onu onpedesenvt?
8) Yemotiwuen au onu: no Jsnynosy, acumnmomusecku?



8.3. Bapmuant 3
Oynxmus y; (t) = 5% - ch 2t - sin 3t — pemnrenme ypasHenus
v +ay™ Y+ 4+ay=0 (a1,...,a, €R).

Banaua 5 (242 Gasra).
a) Ipu xaxom naumenvuwem n € N omo 603moorcho?
6) O6azamenavHo AU IMO YPABHEHUE UMEET PEULEHUE

yo(t) = (t —4)7 - ch(2t — 8) - sin(3t — 12)?

Bamaua 6 (2+1+3 6asna). Paccmampueatomes Henpodossrcaemoie pewerus 3a0auu
i=3x—6y—e ¢, z(1) =2,
=4z — 8y +2/ ¥, (1) = —5.
a) Croavko ux?

6) Ha xaxux unmepsarar onu onpedesehvl?
8) Yemotiwuen au onu: no Jsanynosy, acumnmomusecku?

8.4. Bapmant 4
Oyukims yp(t) = 7t° - shdt - cos 3t — penrenne ypasHeHus
y™ a4 ay =0 (a1,...,an € R).

Sagaya 7 (2+2 6amra).
a) Ipu xaxom naumenvwem n € N amo 603moorcho?
6) 06a3ameavHo AU IMO YPAGHEHUE UMEEM, PEUWEHUE

yo(t) = (t +2)7 - sh(4t + 8) - cos(3t + 6)?

Sanaua 8 (2+1+3 Gasna). Paccmampusatomes Henpodosrcaemoie pewerus 36004
T =2x—3y— Vit 4, x(1l) = =2,
U =4x — 6y + 3t°, [ .

a) Ckoavko ux?
6) Ha xaxux unmepsarax onu onpedenervs?
8) Yemotiwueo, au onu: no JIANYHOSY, ACUMNMOMUYECKY?

8.5. Bapmanut 5
Oynknust y1(t) = 3t7 - ch 5t - sin 2t — pemntenue ypasHeHus
v +ay™ Y+ 4ay=0 (a1,...,a, €R).
Sanaua 9 (242 Gasra).

a) Ipu xaxom naumenvwem n € N amo 603moorcro?
6) Obsaszamenrvho AU IMO YpasHEHUE UMEEM PEUeHUE

ya(t) = (t — 3)® - ch(5t — 15) - sin(2t — 6)?

Sagaga 10 (2+1+43 6asna). Paccmampusaromes Henpodoadtcaemvie peterus 3a0a4u
=3z — 2y — 5t 1, x(1) =4,
=9z — 6y +e 3, i(1) = —1.
a) Croavko ux?

6) Ha xaxux unmepsanax onu onpedesenvt?
8) Yemotiwuev au onu: no Jsnynosy, acumnmomusecku?



8.6. Bapuanur 6

Oynxmus y; (t) = 8t% - sh 3t - cos 2t — pemnrenme ypasHeHns
y™ 4 a4 ay =0 (a1,...,an, € R).

Bamaua 11 (242 Gasnna).
a) Ipu xaxom naumenvuwem n € N omo 603moorcho?
6) 06a3amervho AU IMO YPAGHEHUE UMEEM, PEUWEHUE

ya(t) = (t +4)7 - sh(3t + 12) - cos(2t + 8)?

Bamaua 12 (241+3 6asna). Pacemampueatomes Henpodostcaemvie PeWeHus 3a0a4u

i =3z — 4y — 3/, z(1) = =5,
§=6x—8y+t5, { .

a) Ckoavko ux?
6) Ha xaxux unmepsarax onu onpedenervs?
8) Yemotinueo, au onu: no JIANYHOSY, ACUMNMOMUYECKY?

Iocnemusiss komuuasnus: 6 uous 2012 r.

O6HOBJIEHNsT JOKYMEHTa — Ha caiiTax http://dmvn.mexmat.net,
http://dmvn.mexmat.ru.
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