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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=4dr+2dy
b. w=3xdx + 4y dy
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Puc. 1: Pucynok k 3ajagam

c. w=3ydr —bdxdy
d. w=2ydr+ 3xdy

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?!

/

a.y:—2 b.y/: 3z /_3_y

- C y — ! _2_y
4y ’ S

d. ¢y =
y 3z

Bamaua 3. (5 6amnoB) PacemorpuMm cucreMy ypaBHEHU

T = dx
y =3y
Haiitu Bce perienus (3aBucumoctsb (z(t), y(t))).
Haiitu ypaBaenust (pa30BbIX KPUBbIX (3aBUCUMOCTb T OT Y W/UJIM Y OT T).
Eciu BCE czies1aHo npaBuiIbHO, (ha30Bble KPUBBIE 9TOTO YPABHEHUS JIOJZKHBI COBIIAJIATH C MHTE-
rPaJbHBIMU KPUBBIMU JIJIsi KAKOTO-TO YpaBHEHUs W3 MPeIblayImuX 3a1a4d. Kakoro?

HapucoBaTth BekTOpHOE TI0JI€ U (pa30Bble KpuBble. BblienTh Ha3oBy0 KPUBYIO, COOTBETCTBY-
fonryio HadaabHoMy yesosuio x(0) = 0, y(0) = 1.

Ounpeaesnierue 3. Ypasuenue iy = F(z,y) naspisaerca 00nopodnvim, ecma F(Ax, \y) = F(z,y) ans
JIIOOBIX A, X, Y.

3amaua 4. PaccmorpuMm ypaBHeHUe

, 23 + 322y — 6ay? — 33
3x3 — 622y — 3xy?

(1)

Y
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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. AHATIOITIHBIM 00Pa30M (C IMOMOIIBIO 3aMEHbBI 2 = ¥ /T) MOXKHO JII0O0Ee OHOPOHOE
ypaBHEHHE CBECTH K YPABHCHUIO C Pa3Jde/IAIOINIUMUC IePEeMCHHBIMMU.

Bapaua 5. Haiigure ypasuenne (pa3oBbIX KPUBBIX (/IS CHCTEM ABTOHOMHDIX YPABHEHUIT) WU ypaB-
HEHWE WHTErPAJIbHbIX KPUBBIX (JIJIs HEABTOHOMHBIX ypaBHeHuil). J/lomyckaercs HesiBHOe 3aJlaHue
KPUBBIX.
a. (6 6asioB)
i = =32 + 8ay — 9xy?
v = 2® — 32%y + Sxy* — 9y°
b. (6 6astoB)
i = —18y” sin (y) sin (z* + 3y°®) + cos (y) cos (z* + 3y°)
y = 2xsin (y) sin (x2 + 3y6)
c. (6 6asioB)
—dx (x3 + 4ty — 2zy* — 15y3) +dy (4x3 — 2%y — 15xy2) =0
d. (6 6asmoB)
dz (2z (2* cos (2 + y*) +sin (2% + y*))) + dy (42*y® cos (2> + y*)) = 0
e. (6 6amwnos)
y =y (—20z" +sin (z)) + (—162" + cos (z)) ¢ —eos (@)

3amaua 6. PaccMoTpum cieryrontyio Mojiesb: Ha MJI0CKOCTH €CTh HECKOJIBKO TOYEYHBIX MACCHBHBIX
TeJI, TIOJIOXKEHUsI KOTOPBIX (DUKCUPOBAHBI (ILIAHETHIY ), & TaKXKe OJHO IMOJBUKHOE TeJO («CIryT-
HUK» ). Ha cryTHUK neficTBYIOT CHJIbI NIPUTSIZKEHUs KaXKJI0# U3 ILIAHET, OlpeJiesiseMble 10 3aKOHY
BCEMUPHOTO TATOTEHUS:

GmM
F = —
,
rae G — rpaBUTAlMOHHAS IOCTOAHHAA, T 1 M — MacChl B3aNMOAEHCTBYIOIIUX TEJI, I' — PACCTOSHUE
MEXKy HUMHA.
Ha m1060M g3bIKe TPOrpaMMUAPOBAHUS HAIIACATH MIPOrPAMMY, HAXOSIILYO KOOPAUHATEL CITy THU-
Ka B HpOI/I3BOJIbHI)H71 MOMEHT BpE€MEHHU II0 €I'0 HaYaJIbHBIM KOOpAHMHAaTaM W CKOPOCTH M C IIOMOIIbIO
3TON IIporpaMMbl BBIIIOJIHUTDH C.HeILyIOH_H/Ie IIYHKTBI.

a. (10 6ammo) IlycTh meHTp 3eMyMm HAXOAWTCA B Havaje KOODJIWHAT, CIyTHUK 3AILyCKAETCsS C
HMOBEPXHOCTU 3eMJIM B HAIIPABJICHNH, IIPIEHINKYIAPHOM PAJRyCy, ¢ HA9aJIbHON CKOPOCTBIO V.
Hukakux apyrux maser Her. HapucoBaTh TpaeKTOpUY JIBUKEHUsI CIyTHUKA (HA TLJIOCKOCTH)
st vg = 5,9,12 km/c 3a 10000 cexymy aukenus. CauTaTh MacCy 3eMJIU COCPEIOTOYEHHON B
eé neaTpe. CTOJIKHOBEHUEM CIIyTHUKA C IIOBEPXHOCTHIO 3eMJIU IIPEHEOPEUbD.

[Tonckaska: TPOU3BEACHAE MACChl 3eMJIM Ha IPABUTAIMOHHYIO IOCTOAHHYIO MOZKHO JIEFKO Hali-
TH: OHO HA3BIBACTCS 2PAGUMAUUOHHBLM NAPAMETPOM.

b. (10 6amnos) C mOMONILIO MPOrpaMMBbl, HANTH MEPBYI0 KOCMUYECKYIO CKOPOCTb (B KM/C), TO
€CThb TAKyI0 CKOPOCTb, IIPA KOTOPOIi CIIyTHHK BBLIXOJUT Ha KPYTOBYIO OPOUTY BOKDYT 3EMJIN.
CpaBHUTD ¢ peaJIbHBIM 3HAYEHUEM IIEPBOil KOCMUYECKONH CKOPOCTH.
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C.

(10 6asmoB) IlycThb /Be mIaHETHI MACCOM, PABHOI Macce 3eMJd, PACIIONOKEHbI TAKUM 06pa30M,
9TO paccrogHue Mex 1y ux renrpamu coctapiser 40000 km. PoBHO mocepeinae MexK 1y HUMU
HaXOJIUTCH CIyTHUK. HadaabHasg CKOPOCTH CIIyTHUKA HaIpaBjeHa IO/ YIJIOM B 45 rpajlycoB K
PSIMOit, coesinHsATONIeH 1eHTphl mianeT. [losoxkenne mianer UKCUPOBAHHO U HE MEHSIETCS CO
BpemeneM. B3saTh Bce HaYabHbIe CKOPOCTH OT 1 710 5 KM/c ¢ maroM B 0.5 KM/C 1 Jij1si KaxKJ10ii
MOCTPOUTh TpaekTopmio 3a nepBbie 20000 ceKyH T TBUXKEHUSI.

3agaya 7. PaccmorpuMm ypaBHeHHe

o

=% —x—12.

(3 6amna) Haiitn dbyHKIMIO TOTEHIIMATIBHO SHEPIUH, IOCTPOUTH €€ rpaduk.

(3 6asuta) Haittu dynknuro mosiHoit sHeprun (MepBbIil HHTErPAI).

(5 6asutos) Ilox rpadukoMm GyHKIMU TOTEHIUATHHON IHEPIUU MOCTPOUTH (DA30OBBIN TOPTPET
ypaBHenusa. OTMeTUTb 0cOObIe TOYKH.

(3 6asia) Haiitu Bce HaYabHBIE YCJIOBUS, IIPU KOTOPBIX PEINIEHUEe yDPABHEHUs sIBJISIETCSI TIEPU-
ommaeckuM. OTMeTuTh UX Ha (Ha30BOM TOPTPETE.

(3 6asta) Haiitu Bce HaYa bHBIE YCJIOBUS, IPH KOTOPBIX PEIlIeHe yPABHEHUS UMeeT KOHETHBIi
npenen upu t — +00. OTMeTuTh UX Ha (HPA30BOM IIOPTPETE.

(3 6ayta) Haiitn Bce HayasbHBIE YCJIOBHSI, TP KOTOPBIX DEIIEHUE SIBJISETCS OrPAHUICHHBIM
(ocTaérest BHYTPU HEKOTOPOTO Kpyra) mpu Beex t. Bee jin Takue pereHust siBJISIOTCST TEPUOJIU-
IECKUMMU !

Crnucok Jureparyphbl

1]
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