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IIpaBuaa

Academic ethics policy. IlonbiTka craTh XOTd ObI YACTUYHO CIUCAHHBIA TEKCT OyJIeT paccMar-
puBaThCs KakK rpyboe HApyIIeHre MPUHITUIIOB AKaJIEeMUYIECKOW STUKH CO BCEMU aIMUHUCTPATHBHBIMU
U PENyTAIMOHHBIMU TTOCJIEICTBUSIMMU.

Deadline policy. B ciydae ciadu paboThl ocje CpokKa OIeHKa OyIeT ONpeIessiThCs KaK PereHne
r = z(t) nuddepeHnnaIbHOr0 ypaBHEHUS

Tr=—x

¢ HadasbHbIM ycioBueM x(0) = zg, Tae o — oleHka 6e3 yuéra mrpada, ¢t — KOJIUIECTBO JHEI,
[POIIIE/IIIAX ¢ MOMEHTa JIe/[JIaiiHa JI0 MOMEHTa, ¢ladu paboThl (BEIECTBEHHOE YUCIIO).

Typography policy. Tekcr paborsl craéres nckinoanrtesnbuo B popmare PDF. Padora ¢ uneasnn-
HBIM OpopMIIeHNEM, HAOPaHHAas HA KOMIIBIOTEPE, BBITJILAIAINIAS KAK CTPAHUIA U3 XOPOIIO CBEPCTAH-
HO¥ KHUTH, TIoJTy9aeT 60Hyc B 5% 0T uncia HabpaHubix 6a/108. KapTuHKM MOryT ObITH HAPUCOBAHDI
Ha KOMIIbIOTEpE WJIM BCTaBJIEHBI B BHJIE CKAHOB. Pabora ¢ mioxum odopmiierneM (HampuMmep, CKaH
paboThl, HAIIMCAHHOI OT PyKH), mosydaer mrpad B 5% ot uncsia vHabpanubix 6asuios. Pabora, ure-
HIE KOTOPOI BBI3bIBAET CYyIIECTBEHHbIE 3aTPy/HEHUs (Hepa30OpuUuBbIA CKaH win dororpadus u
T.J1.), MOXKeT OBITH BO3BpAllleHa Ha J0PabOTKy 06e3 MpoJJIeHus JiejiaiiHa.

Grading policy. [lumute, moxaJsyiicta, MOJHBIE PEIIEHUS CO BCEMU HEOOXOIMMBIMU TTOSICHEHUS-
M.

Samauu

Sameuanue 1. B 3amagax 1-6 MOXKHO HAPHCOBATH COOTBETCTBYIOIINE KAPTHHKH BDPYUYHYIO (aK-
KypaTHO) Ha OyMayKKe U BCTaBUTh CKaH, JJUOO MCIIOJIb30BATH JIIOOOH MOAXOSIINI KOMIIbIOTEPHBII
uncTpyMmenT. [TomHuTe: Ha MuaTEpMe U (baiiHae y Bac He OyIeT BOZMOKHOCTHU MOJIb30BATHCA KOM-
MTBIOTEPHBIMU UHCTPYMEHTAMHU.

Hanmomunaem, uto B KadecTBe pelnenuit JuddepeHmaabHbiX YpaBHEHUN Mbl PacCMaTpUBaEM
TOJIbKO (DYHKIMHU, OIPEJIEJIEHHbIE HA CBSI3HOM TIOJMHOXKECTBE MPSIMOil (TAKOM ITOJMHOMKECTBE, KOTO-
poe BMecTe ¢ JIIOOBIMU JIByMsi CBOMMHU TOYKAMU COJEPIKUT OTPE3OK MEXKJLy STUMU TOYKaMu). Fcu
B KaKOW-TO TOYKE IpaBas 4acTh JU(M@EPEHIMaILHOI0 YPABHEHUsT HE ONPEJIeJIeHa, TO PEIleHne He
MOZKET TIPOXO/IUTH YePe3 3Ty TOUKY.

_ 41
Bazmaya 1. (10 6amnoB) Paccmorpum ypaBuenue: & = ———.

3x
a. [locTpouTh moJie HAITpaBJIEHUIA.

b. Hajitu obmuit Bu perneHmuii.
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C. BI)IpaBI/ITI) ABHO pemeHud CO CJIEeAYIOIMUMN HavaJIbHBIMU YCJIOBUAMM. Ykazarb 061aCTh orpe/zie-
JIEHUA Ka2KJ0I'0 penieHud. Ha KapTUHKE C II0JIEM H&HpaB.HeHI/Iﬁ IIOCTPOUTH COOTBETCTBYIOIIIHEC
HMHTErpaJIbHbIC KPUBLIC.

o 2£(0) =2,
o 2(0)=—1

1
Bamaua 2. (10 6amnoB) Paccmorpum ypaBuenue: & = P
x

a. [locTpouThb moJie HaIpaB/IEHUIA.

b. Haittu obmuit B penreHuii.

¢. Buipasurs gBHO peleHust o CJIeAyOMUMI HauadbHBIMEI YCJIOBUSAMEI. Y Ka3aTh 00JIaCTh OIIpeIe-
JIEHUS KarKJI0ro perrenns. Ha KapTuHKe ¢ mojieM HaIlpaBJIEHUI MOCTPOUTH COOTBETCTBYIOIINE
MHTErpaJibHble KPUBLIE.

o 2(0) =2,
o £(0) =—-1

x
Baga4da 3. (10 6amnos) Pacemorpum ypasaenue: & = 3?.

a. IlocTponuThb moJie HaIpaBJIEHUIA.

b. Hajiti obmuiit B perneHmuii.

¢. Buipasurs gBHO pelteHust o CJIeAyIOMUMI HaUaIbHBIMEU YCJIOBUAMEI. Y Ka3aTh 00JIaCTh OIIpeie-
JIEHUsI Kaxk1oro perrenns. Ha kKapTuHKe ¢ mojieM HAIpaBJIeHUH IOCTPOUTH COOTBETCTBYIOIITE
MHTErpaJibHbIe KPUBBIE.

3
Baga4da 4. (10 6amios) Pacemorpum ypasaenue: & = _Zg

a. [locTpouThb moJie HAITpABJIEHUIA.

b. Hajitu obmuit Bua perneHmuii.

¢. Buipa3urh gBHO pellieHus co CJIeAyOMUMIA HauaIbHBIMEU YCJIOBUAMU. Y Ka3aTh 00JIaCTb OIIpeie-
JIeHUsI Kaxk1oro perrenns. Ha kapTuHKe ¢ 1ojIeM HaIpaBJIeHUH IMOCTPOUTH COOTBETCTBYIOIITE
MHTErpaJibHbIe KPUBBIE.

Baga4da 5. (20 6amios) Pacemorpum cucremy ypaBHeHuit

T =3z T =—3x
a. < b. <
y=1y y =4y

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

e Haiitu ypaBHenusi $ha30BbIX KPUBBIX (3aBUCUMOCTD & OT Y U/WJIHA Y OT ).

e Eciu BCE ciiesiano mpaBuiibHO, (ha30Bble KPUBBIE ITOIO yPaBHEHUs! JOJIKHBI COBIIAJIATH C WHTE-
rpajibHbIMU KPUBBIMU JIJIsi KAKOTO-TO YPABHEHUsST U3 IPeIbLIyux 3a1a4. Kakoro?

e Hapucosarh BekTOpHOE T10J1€ U (ha30Bble KpuBble. BolienTh (ha30By0 KPUBYIO, COOTBETCTBY-
fonryio HadaasHoMy yesosuio x(0) = 0, y(0) = 1.
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Bazmaua 6. (40 6ammoB) PaccmorpuMm ypasHeHue.
i = (=15t — 5z +1)* —4 (1)

a. (5 6amios) ITogobpaB MOAXOAAIILYIO 3aMEHY, CBECTH YDABHEHUE K ABTOHOMHOMY .

b. (10 6asto) HapucoBarh 10jie HAIIPABIEHU 1 3CKU3bI MHTETPATBHBIX KPUBBIX JJIS HCXOJIHOIO
yPaBHEHUS U ypaBHEHUS ITOCJe 3aMeHbl. Kak OHU CBA3AHBI MEXKIy COOOM?

c. (15 6asuroB) HaiiTu Bce pereHust NCXOMHOTO ypaBHeHu: (B Buje © = x(t)).

Brumanue! B xome npeobpa3oBaHuii HEOOXOIUMO aKKyPATHO YUUTHIBATH 3HAKU BBIPAYKEHHUIA,
CTOANIUX 1101 Jorapudmamu. B 3aBucuMocTu 0T BhIOOPA 3HAKOB OY/IyT MOy YaThCsA PA3IMIHBIE
CEMENCTBA KPUBbBIX.

d. (5 6asutoB) HaiiTu perenue, yIoBaeTBOPsIOIee HAYaILHOMY yeaoButo (1) = —3, u HapucoBaTh
COOTBETCTBYIOIILYIO NMHTErPAJbHYIO KPUBYIO.

e. (10 6annoB) Haiitu obsacTh ompejiesieHust PEIeHUs] B 3aBUCUMOCTH OT HAYAJIBHOIO YCJIOBUSL.
UccnemoBaTh mpe/ieibHOE MOBEJIEHUE PellieHuii pu ¢ — +00 1 t — —00 (ecsm perreHust ornpe-
JIeJIEHBI JIJIsi COOTBETCTBYIONNX 3HadeHuii ¢). CyIecTByOT JIM pelleHus, yXosimue Ha 6ecKo-
HEYHOCTH 38 KOHEIHOE BpeMsi’

f. (5 6as10B) UTO BBI MOXKETE CKA3ATH [IPO TOPU3OHTAJIbHBIE, BEDTUKAJBHBIE U HAKJIOHHBIE ACHMII-
TOTBI PEIIeHuit?!

Bamaua 7. (20 6asuoB) Hanucars Ha JIIOGOM si3bIKE MPOIPAMMUPOBAHUS TIPOIPAMMY, DENIAIOILY O
nuddepeHinaabHOe YPAaBHEHNE C OJJHOMEDPHBIMU (ha30BbIM ITPOCTPAHCTBOM C TIOMOIIBIO METO/Ia Jii-
Jepa.

a. [loctpouTth rpaduk UCTUHOTO PEIIeHUd U SNUTEPOBCKUX MPUOJIVKEHUN i TuddepeHImaTb-
HOTO ypaBHeHus & = 2x° + 2 u HagaabHoro yeaosua x(0) = 1 ma orpeske [0, 1/2]. (Buibepure
pasyMHbIil MacmTab BepTUKAJIbHONW OcH.) DiljepoBcKue TpUbIUZKeHsl BbIYUCIUTD, pa3duBas
orpe3ok mHTerpuposanud Ha 10, 30, 50, 100, 300, 500, 1000 gacreii.

b. CkoJIbKO TIaroB HY2KHO BbIOPaTh, YTOOBI B TOUkKe ¢ = (0,25 ommbKka mpubInKeHUsl HE TPEBBI-
mana 1072 A B Touxe t = 0,37 A B Touke t = 0,357 A B Touxe t = 0,4 (ara, TyT momBox!)?
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