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IIpaBusna

Academic ethics policy. IlonbiTka ciaTh X0Td ObI YACTUYHO CIIUCAHHBIN TEKCT Oy/IeT paccMaTph-
BaTbCsl Kak Irpyboe HapylIeHne IPUHIUIIOB aKaJIeMUIeCKOl ITHKH CO BCEMHU aMUHUCTPATUBHBIMU U
PeIyTAIMOHHBIMUI TIOCJIEICTBUSIMU.

Deadline policy. B ciaydae cipadm paboThl 1oc/ie CpoKa OleHKa OYJIeT ONpPeIesaThCd KaK PelleHre
xr = x(t) nuddepennuanIbLHOrO ypaBHEHUS

r=—x

¢ HadaabHbIM ycsioBueM x(0) = xg, rye ro — oneHka 6e3 ydéra mrpada, ¢ — KOJIUIECTBO JHEI,
IPOIIE/IINIUX ¢ MOMEHTa, Jie/lJIaffHa JI0 MOMEHTa ¢Jjaqu paboThl (BEIeCTBEHHOE YHCIIO).

Typography policy. Tekcrt paborsr craéresa uckaounteabao B hopmare PDF. Pabora ¢ umeasn-
HBIM opopMIIeHreM, HabpaHHas Ha KOMITbIOTepe, BBITISIANA KaK CTPAHNIA 3 XOPOIIO CBEPCTAHHOM
KHWTH, [ToJIydaeT OoHyc B 5% OT 4dnciia HaOpaHHBIX OasutoB. KapTUHKM MOI'yT ObITH HAPUCOBAHLI HA
KOMITbIOTEPE UJIM BCTABJIEHBI B BHJIE CKaHOB. Pabora ¢ mioxum odopmieHneM (HAIPUMEpP, CKaH pa-
OOTBI, HAIMCAHHOW OT PyKH), mosydaer mrpad B 5% or uncia HabpaHHBIX OasuioB. Pabora, urenne
KOTOPOIl BBI3BIBAET CYIIECTBEHHBIE 3aTpy/IHeHNs (Hepa300pUIMBbIii CKaH win dhoTorpadust i T.11. ), MO-
JKeT OBITH BO3BpAIlleHa Ha JIOPabOTKYy 0e3 MPOJIJIeHHs Jie/iIaiiHa.

Grading policy. Ilumure, nmoxkasyiicra, MOJIHbIE PEIICHUS CO BCEMH HEOOXOIUMBIMU MTOSCHEHUSIMU.

Sagaum

Bameyanue 1. B 3ajayax 1-6 MOKHO HAPUCOBATH COOTBETCTBYIOIINE KAPTUHKU BPYUHYIO (aKKypaT-
HO) Ha OyMakKKe U BCTABUTH CKaH, JINOO MCIOJIH30BATH JIIOOOM MOAXOSIINI KOMITBIOTEPHBIH HHCTPY-
MeHT. [lomHUTE: HA KOHTPOJILHON U 9K3aMeHe y Bac He OyJIeT BO3MOXKHOCTHU I10JIb30BATHCH KOMITHIO-
TEPHBIMU MHCTPYMEHTAMU.

Hamomunaem, uTo B KadecTBe penienuii 1udepeHIma bHbIX YpaBHEHUN Mbl pACCMaTPUBAEM TOThb-
KO (DYHKITHHU, ONIpe/IeJIEHHbIE Ha CBA3HOM MOJIMHOXKECTBE TPSMOIl (TAKOM TIOJIMHOXKECTBE, KOTOPOE BMe-
cTe ¢ JII0OBIME JIByMsI CBOMMHU TOYKAMU COJIEPYKUT OTPE30K MEXKJLy ITUMHU TOYKaMu). Kciu B Kakoii-To
TOYKe IpaBas JacThb AudepeHnuaabHOro YypaBHEeHUs He OIPEJIe/IeHa, TO PelleHne He MOXKET MPOXO-
JUTh Yepe3 3Ty TOUKY.

Bamada 1. (10 6asuios) Paccmorpum ypasHenue: & = 37
x
a. IlocTpouTs 1osie HAIIPABIEHUIA.

b. Haiitu obmuit Buj perieHui.

¢. BpIpa3uTh sIBHO pelleHnsi CO CJIEAYIOMMMI HaYaJIbHBIMIA YCIOBUSIME. YKa3aTh 00JaCTh OIpeie-
JIEHIsI KaykKJI0ro pemreHns. Ha KapTuHKe ¢ ImojieM HalpaB/eHHU IOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHble KPUBBIE.
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o 2(0) =2,
e z(0)=-1
) t
Bazaua 2. (10 6amwno) Paccmorpum ypaBuenue: & = 2—.
x

a. IlocrpouTs moJie HalrpaB/IeHHIA.

b. Haiitu obmuit Bua perieHuii.

¢. BeIpa3uTh sIBHO peleHns: CO CJIeAYIOMMMI HaYaJIbHBIMIA YCIAOBUSIME. YKa3aTh 00JaCTh OIpeie-
JIEHIsI KaykKJI0ro perreHns. Ha KapTuHKe ¢ ImojieM HalpaB/eHH IMOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHbIe KPUBBIE.

e 2(0) =2,
e 2(0)=—-1

3
Bamaua 3. (10 6amnos) Paccmorpum ypasuenne: & = 5%

a. [locTpouTh 1oJsie HAIIPABJICHUI.

b. Haiitu obmuit Bua pernreHmuii.

c. Beipa3uTh sIBHO peleHnsi CO CJIeIYIONMMU Ha9aJ bHBIMIA YCJIOBUSIME. Y Ka3aTh 00J1aCTh OIpe/ie-
JIEHUs KarkKJI0ro pemrenns. Ha KapTuHke ¢ IojieM HalpaB/eHU IOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHbIe KPUBBIE.

o z(1) =1, o z(—1)=1, o (1) =0,
o z(l)=—1, o r(—1)=-1, o 2(—1)=0

2
Bamaga 4. (10 6asuoB) Paccmorpum ypasHenue: & = —5%

a. [locTrpouTs 1oJsie HAIIPABIEHUIA.

b. Haiitu obiuit Bua pereHmuii.

c. BepasuTh SBHO pellieHus cO CJIeIYIONIMI HAYAIbHBIMU YCIOBUAMU. Y Ka3aTh 00JIACTh OIpe/ie-
JleHus KaykJoro perrenusi. Ha kaprunke ¢ 1moJjieM HaIpaBjeHHil TOCTPOUTH COOTBETCTBYIOIINE
UHTErpaJjbHble KPUBBIE.

e 2(1)=1, o x(—1)=1, o (1) =0,
o (1) =—1, o x(—1)=-1, e z(—1)=0

Bama4da 5. (20 6asuioB) Paccmorpum cucremy ypaBHeHMit

T = 3x T = —2x
a. g . b. ¢ .
Yy =2y y =3y

Haiitu Bce pemenus (3aBucumocts (), y(t)).

Haiitu ypaBrenus hbasoBbIX KPUBBIX (3aBUCUMOCTD T OT Y ¥/WUJIH Y OT ).

Ecmm BCé crenano nmpaBuiibHO, (pa30Bbie KPUBBIE 3TOTO ypPaBHEHUS JTOJIXKHBI COBIAIATH C MHTE-
rPAJIHBIMU KPUBBIMU JIJIs KAKOTO-TO YPaBHEHUs U3 MPEJIbIIYINX 3aa4d. Kakoro?

Hapucoath BeKTOpHOE 110J1€ 1 (ha3oBbie KpuBble. BoiaenTs (ha30By0 KPUBYIO, COOTBETCTBYIO-
myto HadagbHOMy yeaosuio z(0) = 0, y(0) = 1.

Bamaua 6. (40 6annos) Paccmorpum ypasHerue.

i = (8t+4x+3)> -3 (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 6asutoB) HaiiTu pemienue, yioBieTBopsolee HadaabHOMy yeaosuio x(1) = —3, u HapucoBaTh
COOTBETCTBYIOIIYIO HHTETPAJIBHYIO 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 6amnoB) Yo BbI MOXKeTE CKa3aTh PO FOPU3OHTAJIbHBIE, BEPTUKAIbHbBIE 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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