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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

Bameuyanue 1. B 3ajayax 1-5 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.

1t
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,
o 2(0)=-1
_ 4t
Bamaua 2. (10 6amnos) Paccmorpum ypasuenue: & = o
x

a. [locTpouTn 1oJsie HAIIPABJICHUIA.

b. Haiitu obmuii B pernreHmuii.

c. Beipa3uTh sIBHO pelieHusi CO CJIeIYIONMMU Ha9aJ bHBIMIA YCJIOBUSIME. Y Ka3aTh 00J1aCTh OIpe/ie-
JIEHUS KarKJ0ro pemrenns. Ha KapTuHKe ¢ IoJieM HalpaB/eHUI IOCTPOUTH COOTBETCTBYIOIINE
UHTErpaJibHbIe KPUBBIE.

e 2(0) =2,
e 2(0)=-1
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Bazaua 3. (10 6aoB) Paccmorpum ypashenue: & = g§

a. IlocTpouTh mojie HalpaBIeHUI.

b. Haiitu ob1uii B perreHmuii.

¢. BeIpa3uTh sIBHO pelieHns: co CJIeAYIOMIMUA Ha9aJIbHBIMUA YCIOBUSIME. YKa3aTh 00J1aCTh OIpeie-
JIEHIS KarKJI0ro pemreHns. Ha KapTuHKe ¢ ojieM HalpaB/eHWl IOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHbIe KPUBBIE.

o z(l) =1, o x(—1)=1, e 2(1) =0,
o (1) =-1, o x(—1)=-1, e z(—1)=0
Bamaua 4. (10 6annos) Paccmorpum ypasuenune: & = —2%.

a. [locTpouTh 1oJsie HAIIPABICHUIA.

b. Haiitu obmuii B penieHmuii.

c. Beipasurh gBHO pelieHus co CJIeIYyIONUMI HAYAJIHLHBIMU YCIOBUSAMU. Y Ka3aTh 00JIACTh OIpe/ie-
Jlenus KaxkJoro perenusi. Ha kaprunke ¢ 1moJjieM HalpaBjeHUIl OCTPOUTH COOTBETCTBYIOIIME
UHTErpaJjibHbIe KPUBBIE.

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

Bamada 5. (40 6asuos) Paccmorpum ypasHeHue.
G = (=4t — 4z —1)* =2 (1)

a. (5 6amnos) [Tomobpas MOAXOIAIIYIO 3aMeHY, CBECTH yPABHEHHE K aBTOHOMHOMY.

b. (10 6asutoB) HapucoBaTh mosie HanmpaBIeHUI ¥ 9CKU3bI WHTEIPATLHBIX KPUBBIX JIJIS UCXOHOIO
yPaBHEHUS U ypaBHEHUs Tocje 3aMenbl. Kak oHn cBA3aHbI MeXK Ty co0O0it?

c. (15 6asutoB) Haiitu Bce perennst ucxopnoro ypasaenns (B Buje x = x(t)).
Brumanue! B xome mpeobpaszoBanuii HeoOX0IMMO aKKypaTHO yUIUTHIBATH 3HAKHM BBIPAXKEHUI,
CTOAIMX I0J1, Jorapudmamu. B 3aBucuMocTn oT BhIOOPaA 3HAKOB OY/IYT MOIYYAThCA PA3THIHBIC
ceMelCcTBa KPUBBIX.

d. (5 6asuioB) HaiiTu pemnienue, yioBJIeTBOPSIONIee HAYAILHOMY YCI0BHO X(—4) = 3, U HAPUCOBATH
COOTBETCTBYIOILYIO UHTETPAJIbHYIO KPUBYIO.
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e. (10 6astoB) Haiitu obacTh onpejiesieHnst PeleHns B 3aBUCUMOCTH OT HadaIbHOro ycuoBus. Mc-
CJIEJTOBAT TIPeJIE/IbHOE TTOBeJIeHNe pereHnii ipu ¢ — +00 ut — —o0 (ecsiu perreHnst OnpeieIeHbl
JIUTsl COOTBETCTBYIONIMX 3HadeHuit ¢). CyIecTBYOT JIM PelleHus, YXO/dIiue Ha GECKOHETHOCTh 32
KOHEYHOE BpeMs !

f. (5 6ammoB) Yro BBI MOXKeTE CKA3aTh PO TOPU3OHTAILHBIC, BEPTUKAJIbHBIE U HAKJIOHHbBIE aCUMII-
TOTBI PEIIeHnii?!

Bagaua 6. (20 6awioB) Hamucars Ha j11060M $I3bIKE TPOrPAMMHUPOBAHUS IPOIPAMMY, PEIIAOILY O
nuddepeHIuaibHOe YPABHEHUE C OJHOMEPHBIME (DA30BBIM ITPOCTPAHCTBOM C TOMOIIBIO METOa Jii-
Jiepa.

a. IlocrpouTs rpaduk UCTHHOTO pelleHns 1 SMJIePOBCKAX HPUO/IMKeHn 111 TuddepeHInabHOro
ypasaenns & = 22° + 2 n nagamproro yeaosus z(0) = 1 na orpesxe [0,1/2]. (BoiGepure pasywm-
HBII MacImTad BepTUKAJIBHON OCH.) DHJIEPOBCKHE MPUOJINKEHS BBIYUCIUTH, pa3duBas OTPE30K
naTerpupoBanusd Ha 10, 30, 50, 100, 300, 500, 1000 gacTeii.

b. Cko/bKO MAaroB HyKHO BbIOpaTH, YTOOBI B ToUKe t = 0,25 ommbKa Mpub/IMKEeHNsT He TPEBBINIAIa
1072, A B Touke t = 0,37 A B Touke t = 0,357 A B Touke t = 0,47
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