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IIpaBusna

Academic ethics policy. IlonbiTka ciaTh X0Td ObI YACTUYHO CIIUCAHHBIN TEKCT Oy/IeT paccMaTph-
BaTbCsl Kak Irpyboe HapylIeHne MPUHIUIIOB aKaJeMUIeCKOl ITUKH CO BCEMHU aIMUHUCTPATUBHBIMU K
PeIyTAIMOHHBIMUI TIOCJIEICTBUSIMU.

Deadline policy. B caydae cipadm paboThl mocjie ¢cpoKa OleHKa OYJIeT ONpeesaThCd KaK PelleHre
r = z(t) nuddepernuaabHOTO ypaBHEHUS

r=-x

¢ HadaabHbIM ycsioBueM x(0) = xg, rye zo — oleHKa 6e3 yuéra mrpada, ¢ — KOJIUIECTBO JHEI,
IPOIIE/IUX ¢ MOMEHTa JIe/lTaliHa 0 MOMeHTa ¢1adu paboThl (BENIeCTBEHHOE THCIIO).

Typography policy. Tekcr pabots craéres nckiountenbao B opmare PDF. Pabora ¢ nmeasin-
HBIM OOpMIIeHIEeM, HabpaHHasT Ha KOMIIbIOTEpE, BBITISISINAs KaK CTPAHHUIA 13 XOPOIIO CBEPCTAHHOM
KHWTH, [ToJIydaeT 6oHyc B 5% OT 4uncsia HaOpaHHbIX O0asutoB. KapTuHKM MOryT ObITH HAPUCOBAHLI Ha
KOMIIbIOTEPE I BCTABJIEHBI B BHUJIe CKaHOB. Pabora ¢ 1ioxum odopMmieHneM (HaIpuUMep, CKaH pa-
OOTBI, HAIMCAHHON OT pyKH), nojydaer mrpad B 5% or uncia nHabpanubix 6ajuios. Pabora, urenne
KOTOPOI BBI3BIBACT CYIIECTBEHHbIE 3aTPy/HEHNUST (Hepa300pIMBbIil CKaH min dhoTorpadus 1 T.11.), MO-
»KeT ObITh BO3BpallleHa Ha JJ0pabOTKy 0e3 IPoJIJIeHns Jie/I/1aifHa.

Grading policy. Ilummure, noxasyiicta, oJHBIE PEIICHUsST CO BCEMU HEOOXOIUMBIME MTOFICHEHUSIMU.

Sagaun

Bameyanue 1. B 3ajayax 1-6 MOKHO HAPUCOBATH COOTBETCTBYIOIIME KAPTUHKU BPYUHYIO (aKKypaT-
HO) Ha OyMakKKe U BCTABUTH CKaH, JINOO MCIOJIH30BATE JIIOOON MOAXOMSIINI KOMITBIOTEPHBIA HHCTPY-
MeHT. [lomHUTE: HA KOHTPOJILHON U 9K3aMeHe y Bac He OyJIeT BO3MOYKHOCTHU I0JIb30BATHCH KOMITHIO-
TEPHBIMU MHCTPYMEHTAMU.

Hamomunaem, uTo B KadecTBe peniennii qudepeHIma bHbIX YpaBHEHUN Mbl paCCMaTPUBAEM TOThb-
KO (DYHKIIMHU, ONIPe/IeJIEHHbIE Ha CBA3HOM MOJIMHOXKECTBE IPAMOIl (TAKOM TIOJIMHOXKECTBE, KOTOPOE BMe-
cTe ¢ JII0OBIME JIByMsI CBOMMHU TOYKAMU COJIEPYKUT OTPE30K MEXKJLy ITUMHU TOYKaMu). Kcn B Kakoii-To
TOYKE IpaBasd JacThb AudHepeHnnaabHOro YpaBHEHUs He OIPEJIe/IEHA, TO PElleHne He MOXKET MPOXO-
JUTh Yepe3 3Ty TOUKY.

t

Bamaua 1. (10 6annos) Paccmorpum ypasuenue: & = 2—.
T

a. IlocrpouTs moJie HamrpaB/ieHHil.

b. Haiitu obmuit Buj perieHuii.

¢. BpIpa3uTh sIBHO pelleHns: CO CJIEAYIOMMMI HaYaJIbHBIMIA YCIOBUSIME. YKa3aTh 00JaCTh OIpeie-
JIEHHsI KaykKJI0ro pemreHns. Ha KapTuHKe ¢ ImojieM HalpaB/IeHHW IOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHble KPUBBIE.
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o 2(0) =2,
o z(0) =—1
. 1t
Bamada 2. (10 6asuioB) Paccmorpum ypasHenue: & = ~1z
x

a. [locTpouTh 1oJ1e HAIIPABJICHUI.

b. Haiitu obmumit Bu perieHuii.

¢. BeIpa3uTh sIBHO peleHnst Co CJIeAYIOMIMI HaYaJIbHBIMIA YCIOBUSIME. YKa3aTh 00JaCTh OIpeie-
JIEHUsI KaykKJIoro perrennsi. Ha KapTwHKe ¢ 1oJIeM HaIpaBjeHHl MOCTPOUTH COOTBETCTBYIOIIHE
MHTErpaJibHbIe KPUBBIE.

e 2(0) =2,
o z(0) =—1
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Bamaua 3. (10 6asioB) Paccmorpum ypasuenue: & = 1T

a. [locTpouTn 1osie HAIIPaBICHUIA.

b. Haiitu obmmit By pereHuii.

c. Bepasurh gBHO pellieHus co CJIeIYIONIMI HAYAJIHLHBIMU YCIOBUAMU. Y Ka3aTh 00JIACTh OIpe/ie-
JleHus KakJoro perrenusi. Ha kapruHke ¢ 1moJjieM HalpaBjeHHil TOCTPOUTH COOTBETCTBYIOIIME
UHTErpajbHble KPUBBIE.

o (1) =1, o x(—1)=1, e 2(1) =0,
o (1) =—1, o x(—1)=—1, e 2(—1)=0
Bamaga 4. (10 6asuoB) Paccmorpum ypasHenue: & = —5%.

a. IlocTrpouTsb moJjie HaIpaBIEHUIA.

b. Haiitu obmuit B perieHuii.

¢. BeIpa3uTh sIBHO pelleHns: CO CJIeAYIOMIMI HaYaJIbHBIMUA YCIOBUSIME. YKa3aTh 00JaCTh OIpeie-
JIEHIS KaykKJI0ro perreHns. Ha KapTUHKe ¢ IojieM HalpaBJ/IeHH IOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHbIe KPUBBIE.

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

Bamaua 5. (20 6asoB) Pacemorpum cucremy ypaBHeHuit

T =3z r = —HT
a. . b. ¢ .
y =4y y=y

Haiitu Bce pemenus (3asucumocts x(t), y(t)).

Haiitu ypaBrenust (pa3soBbIX KPUBBIX (3aBUCHMOCTb T OT Y U/WIH Y OT ).

Ecnu Bcé crnenano mpaBuibHO, (pa30Bble KPUBBIE STOTO yPABHEHUS JIOJIYKHBI COBIAJIATH C MHTE-
IPAJIBHBIMU KPUBBIMU J[JIs KAKOTO-TO YPaBHEHUsT U3 MPEIbIYINX 3a1a4d. Kakoro?

Hapucosath BekTOpHOE 110/1e 1 (ha30Bble KpUBbIE. BhIIeuTh (pa30ByI0 KPUBYIO, COOTBETCTBYIO-
myio HadasibHOMy yesosuio z(0) = 0, y(0) = —1.

Bamaua 6. (40 6amnos) Paccmorpum ypasuenue.

i = (6t — 2z —2)* 42 (1)
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a. (5 6amnos) [Tomobpas MOAXOIAIIYIO 3aMEHY, CBECTH yPABHEHHE K aBTOHOMHOMY.

b. (10 6asmoB) HapucoBaTh mosie HampaBIeHUI ¥ 9CKU3bI HHTEIPATLHBIX KPUBBIX JIJIS UCXOHOTO
ypaBHEHUS U YpPABHEHUs MOC/Ie 3aMeHbl. Kak OHU CBsA3AHDBI MEXK/Ly CO0Oit?

c. (15 6asutos) Haiitu Bce perenns ucxomnoro ypasaenns (B Buje x = x(t)).

Brumanue! B xone mpeobpazoBaHuii HEOOXOIMMO aKKypaTHO YUUTHIBATH 3HAKW BBIPAYKEHUII,
CTOAIMX IO, Jorapudmamu. B 3aBucuMocTr 0T BhIOOPaA 3HAKOB OY/IYT MOIYYaThCAd PA3JTHIHBIC
ceMelicTBa KPUBbBIX.

d. (5 6amwnos) Haiitu perenne, yaoBieTBopsitoliee HadaabHOMY yesoButo x(—5) = —17, u Hapuco-
BaTh COOTBETCTBYIOIIYIO HHTEIPAJIBHYIO KPUBYIO.

e. (10 6aoB) Haiitu ob1acth onpejiesieHus peieHns B 3aBUCUMOCTH OT HAYaJIbHOrO yeaoBust. Vc-
CJIEJTOBATH TIPEJIEJIbHOE TTOBEJIEHNE PeleHnii ipu ¢ — +00 ut — —o00 (ecsin pereHnst OnpeieIeHbl
JIJIsT COOTBETCTBYIONTNX 3HadeHnil ¢). CyIecTBYOT JIM PeIleHus, YXO/dAIine Ha GECKOHETHOCTh 32
KOHEYHOEe BpeMsi?

f. (5 6amnos) Yo BbI MOXKeTE CKa3aTh PO FOPU3OHTAJIbHBIE, BEPTUKAIBHbIE U HAKJIOHHbBIE ACHMII-
TOTBI PEIIeHnit?!

Bamada 7. (20 6asuioB) Hamucars Ha J1060M sI3bIKe MPOrPAMMUPOBAHUS TIPOIPAMMY, DEIIAOILy 0
nuddepeHuanibHoe ypaBHEHHE C OJHOMEPHBIMEA (DA30BBIM IIPOCTPAHCTBOM C HOMOIILIO METOJa ii-
Jepa.

a. [loctpouTh rpacduk UCTUHOTO penieHns 1 SIEPOBCKUX MPUOIMKEeHnit 171 TuddepeHImabLHOTO
ypapHenus & = 2z° + 2 u HauambHoro yciosus z(0) = 1 ma orpeske [0, 1/2]. (Boibepure pasym-
HBI MacmTab BepTHKAIbHON ocu.) DiijiepoBcKre MPUOJINZKeHsT BBIYUCIUTE, pa3buBasi OTPE30K
naTerpupoBanusd Ha 10, 30, 50, 100, 300, 500, 1000 gacreii.

b. Cko/bKO MAroB HyKHO BbIOpATH, YTOOLI B TouKe ¢ = 0,25 omubKa Npub/IMKEHUs He MIPEBBINIAJIA
1072 A B Touke t = 0,37 A B Touke t = 0,357 A B TOouKe ¢t = 0,47
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