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IIpaBuaa

Academic ethics policy. IlonbiTka caTh Xo0Tsd Obl YACTUYHO CIUCAHHBIA TEKCT OyJIeT paccMar-
PUBATDHCS KaK rpyboe HAPYIIIeHNEe IPUHITUIIOB AKAIEMUIECKON 3TUKH CO BCEMU 8 IMUHUCTPATUBHBIMA
1 peryTauuOHHBbIMU ITOCJICJCTBUAMMU.

Deadline policy. B cayvae caavu paboThl 11ocjie CpoKa OlleHKa OyIeT olpeae/IaThCs KaK pelleHne
r = z(t) muddepeHIaIbHOIO ypaBHEHNUS

Tr=—x

¢ HauasbHbIM ycioBueM x(0) = xg, Tae Ty — OleHKa 0e3 yuéra mrpada, ¢ — KOJIUIECTBO JTHEH,
HPOIIEIIMX ¢ MOMEHTa Je/[IaifiHa 0 MOMEHTa ¢Jadu paboThl (BEleCTBEHHOe YUCIIO).

Typography policy. Tekct paboTsl craéres uckaodureabio B popmare PDF. Pabora ¢ naeasn-
HBIM OpOopMJIEHHEM, HaOpaHHas Ha KOMIIbIOTEPE, BBITVISIAIIAsd KaK CTPAHUIIA U3 XOPOIIO CBEPCTAH-
HOIT KHUTH, II0JIy9aeT 60HyC B 5% OT unc/ia HabpaHHbIX 6a/u10B. KapTHHKM MOTYT GBITH HAPUCOBAHLI
HA KOMIIbIOTEpPE WJIM BCTABJIEHbI B BHJIe CKAHOB. Pabora ¢ mioxuM odopmiieHreM (HaIpUMep, CKaH
paboThl, HAIIMCAHHON OT PYKH), moJydaer mrpad B 5% or uucia HabpaHHbIX 6anos. Pabora, ure-
HIe KOTOPOii BBI3BIBAET CYIECTBEHHbIE 3aTpyAHEHUs (Hepa30OPUYMBBINA CKaH win dororpadus u
T.J1.), MOXKeT OBITH BO3BpAIlleHa Ha J0PabOTKy 06e3 IMpoJIeHns Jie/Iaiina.

Grading policy. [lumure, noxaJsyiicTa, MOJIHbIE PEIIEHUs] CO BCEMU HEOOXOIMMBIMU TTOSICHEHMSI-
M.

Samauu

Onpenenenue 1. Jlugpgeperyuanrvroti 1-gopmoti HasbiBaeTcss (PYHKINASA U3 HEKOTOPO# objacTu
U C V nureitHOrO IpocTpancTBa V' B MHOXKECTBO JIMHEHHBIX (DYHKIIMOHAIOB Ha V. IHbIMU ci0BaMu,
roBOPAT, UTO 3ajana jauddepenmuaibuas 1-dpopma, ecan B Kaxk0il Touke MuOKectBa U 3aman
HEKOTOPLIN KOBEKTOP.

Ounpepnenenne 2. PaccmorpuM muddepenimabayio 1-dopmy w Ha maockoctu. [lyers P — Heko-
Topasi Touka aockocTH. OTIOKIM OT TOUYKH P Bce BO3MOXKHBIE BEKTOPBI v, Takue 410 w|p(v) = 0.
Ecmm w|p # 0, Bce Takume BEeKTOPBI JJisi (DUKCHPOBAHHON TOYKM OYIyT Ji€’KaTh Ha OIHOU MPIMOIi.
[Monmyaurcs nose wanpassenud, 3a1aBaeMbIx ypaBHeHHEeM W = (.

Bamaua 1. (3 6asia 3a KaxKIplil MyHKT.)

Jta kaxk ot u3 ciemaytomux auddepeHnna bubiX (pOpM MTOCTPOUTDH IOJI€ HAIIPABJIEHUN, KOTO-
poie 3anaiorcs ypasaenueM w = (. (ITocrpouTs mpsiMble, TIPOXOJIAIIKE Yepe3 TOUKH, yKa3aHHbIe Ha
pucyske [l OTmeruTs TOUKH, B KOTOPBIX HAIPABJICHHE HE 33JaHO. )

a. w=>5dr+4dy
b. w=3xdx + 4y dy
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Puc. 1: Pucynok k 3ajagam

c. w=3ydr —3xdy
d. w=3ydr + 2z dy

Bamaua 2. (3 6amia 3a KaxKblii myHKT.) s KaxK10ro u3 cieyomux quddepeHinaabHbIX ypas-
HEHUil [OCTPOUTH TI0JIe HalpaBJeHuil, koropoe M 3agaércs. (IlocTpouTsb HpsiMble, TPOXOJISIIUE
Jepe3 TOYKHU, YKa3aHHbIE HA PUCYHKE ) Kak cBsazanbl nuddepentuaibubie ypaBuenus ¢ audde-
peHIMaIbHBIMU (POPMAMU U3 MIPEIbIAYINEH 3a1a9n?!

3y

’ 5 ’ 3z / g
z 2z

a.y =—- b.y = C.y=

- d. v =
4y y

Baga4da 3. (5 6amios) Paccmorpum cucremy ypaBHeHuit

T =3z
y =3y
Haiitu Bce pemenust (3aBucumocts (z(t), y(t))).
Haiitu ypaBuenusi (pa30BbIX KPUBBIX (3aBUCUMOCTD T OT Y W/UJIH Y OT I).
Ecnu Bcé ciienano npaBuiibHO, (ha30Bble KPUBbIE TOTO YPABHEHUS JIOJIZKHBI COBIIAIATH C UHTE-
IpabHBIMUA KPUBBIMU JIJIS KAKOTO-TO YPABHEHUs U3 NPeIbLIyIuX 3a1a4. Kakoro?

HapucoBars BekTOpHOE 10J1€ 1 (ha3oBble KpUBbIE. BhiieanTs (Hha3oBy0 KPUBYIO, COOTBETCTBY-
forLyo HadajabHoMy yciosuto z(0) = 0, y(0) = —1.

Onpenenenue 3. Ypasuenue y' = F(z,y) nazsisaerca 00nopodnvim, ecim F(A\x, \y) = F(x,y) nis
JIIOOBIX A, T, Y.

3agava 4. PaccMorpuM ypaBHeHwue

, b= 3%y + 6xy® — 12y°
Y =323 + 622y — 12292

(1)
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a. (3 6amra) ITokaszaTh, 9TO ypaBHEHUE SIBJISIETCS OJHOPOIHBIM.

b. (3 6amra) HapucoBarb Tpu pasmuunble nsokunbl s ypasaenus (I)). (Iloxnckaska: kak 6
NPUHYUNE MOTYT BBITJISIETH U30KJIMHBI OJJHOPOJHOTO yPABHEHUs?)

c. (3 6amia) Paccmorpum 3ameny z = y/x. B Kakue KpuBble nepeiiyT u30KJIUHBI, HANJICHHBIE B
nyukre b, B koopaunarax (z,z)? Hapucyiite nx.

d. (4 6amra) Bamumure auddepeHImaIbHOe ypaBHEHIE HA HOBYIO HEM3BECTHYIO (DYHKIIUIO Z.

e. (b 6amnos) Pemure ypasuenue (1)). (He TpeGyercst HaxoauTh perrienne B BUje siBHOI DyHKIMI
y = y(x), JOCTATOYHO HESIBHOTO 3a/IaHUsl. )

Sameuanue 4. AHATOrHIHBIM 00Pa30M (C MOMOIIBIO 3aMEHbI Z = ¥/T) MOXKHO JII0O0e OHOPOTHOE
yPaBHEHUE CBECTH K YPABHEHMIO C Pa3Ie/ISIONIMECS IePEeMEeHHBIME.

Bazmaua 5. Haiinure ypaBaenue $ha30oBbIX KPUBBIX (/JIs CHCTEM ABTOHOMHBIX yDaBHEHWUIT) MJIH ypaB-
HEHUe WHTEerpajbHbIX KPUBBIX (JIJIsi HEABTOHOMHBIX ypaBHeHuil). Jlomyckaercs HesiBHOE 3aJiaHue
KPUBBIX.
(6 6asTOB)
& = 32° — 102y — 621>
g = 2® + 32y — 10xy? — 6°
b. (6 6asioB)
= —10ysin (2° 4 5y*) cos (y) — sin (y) cos (z° + 5y°)
= 52" sin (2° 4 5y°) cos (y)
c. ( 6aJIJIOB
y' =y (—152% +sin (z)) + (—252" + sin (z)) 0w’ —eos (@)
d. (6 6am1013)
52 sin () sin (2° + 2y?) — cos () cos (z° + 2y?)
( —4ysin (z) sin (25 + 2y?)

/

Yy =
e. (6 6am10B)
, o+ 2Py + day? — 3y°
L + 422y — 3xy?

3amaua 6. PaccMoTpum cireiyoniyo Mo/ie/ib: Ha MJI0CKOCTU €CTh HECKOJIBKO TOYEUHBIX MACCUBHBIX
TeJI, MOJOXKEHNsT KOTOPBIX (DUKCUPOBAHBI («ITAHETBI» ), a TaKyKe OHO IMOABHMIKHOE TEJO («CILyT-
HUK» ). Ha criyTHUK HeHCTBYIOT CHJIBI MPUTSIXKEHUsI KayKJ0i U3 IJIAHeT, Ollpe/iesisieMble 10 3aKOHY
BCEMUPHOTO TATOTEHUS:

GmM
F = —2,
r
rie G — rpaBUTAIMOHHAS TIOCTOSTHHAST, M 1 M — MacChl B3AaUMOJIEHCTBYIOIIUX TeJI, I' — PACCTOsTHHE
MEXK ]Iy HUMH.
Ha mr060M si3bIKe TpOrpaMMHUpPOBAHKS HAITCATDH IIPOrPaMMYy, HAXOISIILYI0 KOOPANHATHI CITy THH-
Ka B IIPOU3BOJIbLHBI MOMEHT BPEMEHU II0 €r0 HA4YaJbHBIM KOOPJIMHATAM U CKOPOCTHA U C IOMOIIBIO
9TOI MIPOTPAMMBI BBIIIOJHUATH CJIELYIOIINE ITYHKTHI.
(10 6ammoB) Ilycts menTp 3emuin HAXOAUTCA B Hadasle KOODJIMHAT, CIIyTHUK 3aIlyCKAeTCHd C
ITIOBEPXHOCTH 3€MJIM B HAIIPABJIEHUN, TIEPIIEH UK YASIPHOM PAIUyCy, C HA9aJIbHON CKOPOCTHIO .
Hurakux apyrux maaser Her. HapucoBaTh TpaeKTOpUE JIBUKEHUs CIyTHUKA (HA TLIIOCKOCTH)
st vg = 5,9, 12 km/c 3a 10000 cekyn qsmxkenns. CauTaTh Maccy 3eMJIM COCPEJOTOYEHHON B
eé merTpe. CTOJIKHOBEHUEM CIIyTHUKA C IOBEPXHOCTHIO 3eMJIN TIPEHEOPEeUbD.
[Tosckaska: mpon3BeieHNe MACChl 3€MJI HA IPABUTAIIMOHHYIO TTOCTOAHHYIO MOYKHO JIETKO Haii-
TH: OHO HA3BIBAECTCS 2PAGUMAUUOHHIM NAPAMEMPOM.
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b. (10 6ammos) C moOMOIIBI0 MPOrpaMMBbl, HANTH MEPBYIO KOCMUYECKYIO CKOPOCTb (B KM/C), TO
€CTh TAaKyl0 CKOPOCTh, IIPU KOTOPO# CITYTHUK BBIXOJIUT Ha KPYTOBYIO OPOUTY BOKPYT 3€MJIN.
CpaBHUTH ¢ peaJbHBIM 3HAYEHUEM TEPBOl KOCMUYIECKON CKOPOCTH.

c. (10 6asos) ITycTs nBe mIAHETHI MACCO, PABHOI Macce 3eMJIH, PACIOJIOKEHBI TAKUM 00Pa30M,
qTO paccTosgHre Mexk 1y ux rnearpamu cocrapiger 40000 kM. PoBHO mocepeinHe MKy HUME
HaXOJIUTCA CIyTHUK. HadgabHasg CKOPOCTH CIyTHUKA HAIIPaBJIEHA TIOJI YIJIOM B 45 TpajlycoB K
psAMOii, coeuHsoNIeil meHTpsol maaneT. [lonoxkenue mianeT GpUKCUPOBAHHO U HE MEHAETCS CO
BpemeneM. B3aTb Bce HavdasmbHbIe CKOPOcTH OT 1 710 5 KM/c ¢ maroM B 0.5 KM/C 1 j1y1s1 KaXK 101
ocTpouThb TpaekTopuio 3a nepsble 20000 ceKyH/1 TBUKEHUSI.

3agava 7. PaccmMorpuM ypaBHeHwue
&= 2%+ 8z + 15.

a. (3 6asura) Haiitn dyHKIMIO IOTEHIIMAIBHON SHEPIUH, TOCTPOUTH €€ TpadUK.
(3 6amna) Haiitn dyHKIWIO OIHON SHeprun (II€PBBI HHTErPa).

c. (5 6asos) Iox rpadukom GyHKIUU TOTEHIMAIBHON IHEPTUU TOCTPOUTDH (DA30BBIH TOPTPET
ypaBuenus. OTMETUTb OCOObIE TOYKH.

d. (3 6asuta) Haiitu BCe HaYaIbHbBIE YCJIOBUs, IPU KOTOPBIX PEIEHUE YPABHEHUS SIBJISIETCS TI€PY-
onmdeckuM. OTMeTuTh UX Ha (HA30BOM MOPTPETE.

e. (3 6asura) HaiiTu Bce HAUaJIbHBIE YCIIOBHS, TIPU KOTOPIX PeIlleHNe YPABHEHUs NMeeT KOHEUHbBII
npejen npu t — +o00. OrMeTuTh UX Ha (Ha30BOM MOPTPETE.

f. (3 6auia) Haiitu Bce HaYabHBIE YCJIOBHS, DU KOTOPBIX PEIIEHUE SBJISETCH OrPAHUYCHHBIM
(ocTaércst BHYTPH HEKOTOPOIO Kpyra) Ipu Beex t. Bee i Takme pereHust sBJIsIFOTCS TIEPHO/IN-
qecKuMu’?

Crnucok JuTepaTyphbl

[1] Apronba B. . O6sikHOBeHHBIE quddepenimanbable ypaBHenus. — xesck: VxkeBckast pec-
nyosmkanckasa tunorpadusa. 2000. — 368 c.
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