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IIpaBusna

Academic ethics policy. IlombrTka ¢raTh X0Tst ObI YACTHIHO CIIMCAHHBIN TEKCT OYIET paccMaTpH-
BaThCsl KaK Ipyboe HapyIlleHne MPUHITUIIOB aKaJIeMIYeCKOl ITHKHM CO BCEMU & IMUHUCTPATUBHBIMU W
PeIyTalMOHHBIMY [TOCJIE/ICTBUSIMU.

Deadline policy. B ciyuae ciaaun paboThl mocjie cpoka OIeHKa OYIeT ONpeIeasdThCs KaK PelleHe
r = z(t) quddepenmanTbHOrO ypaBHEHUS

r=-x

¢ HavasbHbM yciaoBueM x(0) = xg, rye o — oreHkKa 6e3 yuéra mrpada, ¢ — KOJUYECTBO JIHEId,
HPOIIEJIINX ¢ MOMEHTA JIeJlJIaiiHa, JI0 MOMEHTa CJIadi pabOThI (BEIeCTBEHHOE YUCIO).

Typography policy. Tekcr paborsr craérea uckmounteabuo B hopmare PDF. Pabora ¢ umeasnn-
HbIM opopMIIeHrEM, HaOpaHHash Ha KOMITbIOTepe, BBITISIANA KaK CTPAHNIIA 3 XOPOIITO CBEPCTAHHOM
KHWTH, IToJIydaeT 6onyc B 5% OT 4dnciia HaOpaHHBIX 0asutoB. KapTUHKM MOryT ObITH HAPUCOBAHLI HA
KOMITBIOTEPE WJIN BCTaBJIEHBI B BUJE CKaHOB. Pabora ¢ moxum odpopmiieHneM (HAapUMep, CKaH pa-
OOTBI, HAIUCAHHOW OT PyKH), mosydaer mrpad B 5% or uncia HabpaHHBIX OasutoB. Pabora, urenne
KOTOPOIl BBI3BIBAET CYIIECTBEHHBIE 3aTpPy/AHEHNs (Hepa300pUIMBbIii CKaH win dhororpadus u T.1.), MO-
JKeT OBITH BO3BpAIlleHa Ha JIOPabOTKYy 0e3 MPOJIJIEHHs Jie/iIaiiHa.

Grading policy. Ilummure, noxkasyiicta, oJHBIE PEIICHUsT CO BCEMU HEOOXOIUMBIME MTOFACHEHUSIMU.

Sagaun

Onpenenenune 1. /[uppeperyuarvrot 1-ghopmoti HazbBaeTcsa HYHKIHS U3 HeKOTOPOoit obmactu U C
V' smmeitroro mpoctpancTsa V' B MHOXKECTBO JIMHEHHBIX DyHKIIMOHAIOB Ha V. HbIME c/ioBaMm, roBo-
part, aro 3aj1aHa quddepennuanbaas 1-dopma, eciin B KaxK10# Touke MHOXKecTBa U 3a/1aH HEKOTOPDIi
KOBEKTOP.

Onpenenenue 2. Paccmorpum muddepennuanbuyio 1-dbopmy w Ha miockoctu. [lycts P — Heko-
Topast TouKa IockocT. OTIoKUM OT ToUKK P Bce BO3MOXKHBIE BEKTOPHI v, Takue 910 w|p(v) = 0.
Ecan w|p # 0, Bce Takue BEKTOPHI JJist (DUKCHPOBAHHOM TOYKH OY/IyT JieXKaTh HA OIHOM TPSMOI.
[Honyunrcss noae nanpasserud, 3a/1aBaeMbIX ypaBHenneM w = 0.

Bamaua 1. (3 Gasuta 3a KaxKIblil [IyHKT. )

Jna xaxxnoit u3 ciegyomux auddepeHnuagababIX (GOPM MOCTPOUTH I0JIe HAIIPABJIEHUI, KOTO-
pble 3agatorcs ypasaennem w = 0. ([TocrponTs tpsiMbre, poxosime Yepe3 TOUKH, yKa3aHHbIE HA
pucynke [I] Ormernts TOUKH, B KOTOPBIX HAIlpaB/IeHNE He 3aJ1aHO.)

a. w=>5dr+ 2dy
b. w=3xdr + 3ydy
c. w=3ydr —4xdy
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Puc. 1: Pucynok K 3ajadam

d. w=3ydx+3xdy

Bamada 2. (3 6a/uta 3a Kaxkblii IyHKT.) s Kaskaoro u3 ciaeayonmx auddepeHuaibHbIX ypaBHe-
HUI TIOCTPOUTH TOJIe HalpaBjeHnil, koropoe uM 3ajaéres. (I[locrpouts mpsiMble, mpoxojsiiue depes
TOYKH, YKa3aHHbIE HA PUCYHKE ) Kak cazanb! quddepennuanbubie ypaBHeHus ¢ quddepennnaib-
HBIMU (hopMaMu U3 MPEIbIIYIe 3a/1axm !

a.y =—= by =—— c.y Y =

/ 5 X ,:3_'3/ d. ¢ g
2 Yy 4z T

Bagagda 3. (5 6asuoB) Paccmorpum cucremy ypaBHEHUIt

T =4x

y =3y

Haiitu Bce pemenus (3asucumocts (x(t), y(t))).

Haiitu ypaBHenus hbasoBbIX KPUBBIX (3aBUCHMOCTD & OT Y /WK Y OT ).

Eciin Bcé ciesiano mpaBuibHO, (Da30Bble KPUBBIE 3TOMO YPABHEHUsI JIOJIZKHBI COBIAJIATh C MHTE-
IPAIbHBIMU KPUBBIMU JIJIsi KAKOIO-TO YPaBHEHUs U3 MPEeIbLLynux 3agad. Kakoro?

HapucoBath BeKTOpHOE T10J1e 1 (ha30Bble KpUBbIE. BolaeauTh (Hha3oBy0 KPUBYIO, COOTBETCTBYIO-
iyt HadajabHOMy yesosuio x(0) = 0, y(0) = 1.

Banmaqa 4. [1| Ilpocreitmas, camasi rpybast MOJIesb, OMICHIBAOIIAs G0PHOY JBYX BUIOB — XUIIHUKA, 1
JKEPTBBI — COCTOUT B CJIEIyIOIEeM. PaccMOTpuM Py, B KOTOPOM KUBYT PBIOBI JIBYX BUIOB — CKarKeM,
Kapacu u 1yku. Ecyim ObI 1IyK He ObLIO, Kapach pa3MHOXKAJINCh ObI 9KCIOHEHITUAIBLHO, CO CKOPOCTHIO
& = kx, UpONOPIMOHAJLHON UX KOJMYECTBY X (MBI IpeIoJjaraeM, 9To CyMMapHas Macca Kapaceii
MHOTO MEHbIIIe MAcChl pyia). Ecam y — KOJUMYecTBo IMIyK, TO CJIeJyeT yuecTh Kapaceil, CbeleHHbIX
nryKaMu. MBI IPEeIIIoao:KUM, 9TO UUCJI0 BCTPEd Kapaceil co IMyKaMu IIPOIOPIMOHAIBLHO KaK THCIIY
Kapaceil, Tak W YUCIy TIyK: TOIJA JIJIsT CKOPOCTH M3MEHEHHUs YUCja Kapaceil MOJTyduM ypaBHEHHe
T = kx — axy.

cTp. 2 1/13 Qamuus u uMs cTyjenTa: 3apuTHeBnd [laBes AnapeeBud
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Yro Kacaercd Imyk, To 6€3 Kapaceil OHM BBIMUPAIOT: i = —[y, B IPUCYTCTBUH Ke Kapaceil Havu-

HaIOT pa3MHOXKATHCA CO CKOPOCTBIO, IMPOITOPIIMOHAILHON YUCTY CheJIeHHBIX Kapaceit: y = —ly + bry.

MpbI npuxo/inM, TaKuM 00pa3oM K cucreme jauddepeHnuaibHbIX YpaBHEeHUN pocTeiiieit Moien

CHUCTEMBbI XUIIHUK-)KepTBa (modeau Jlomrxu—Boavmeppa):

T = kx — azy,
o (1)
y = —ly + bxy.

3nech a, b, k, | — mosyiokuTebHbIe TapaMeTphl, (pa30BbIM ITPOCTPAHCTBOM SIBJISETCS MEPBast YeTBEPTH
r=20,y=0.

a.

—

I[Iyctb a=2,b=05,k=4ul=

(3 6asia) Haiitu Bce Touku ha3oBOro MpOCTPAHCTBA, B KOTOPBIX MpaBasg YacThb PAaBHA HYJIIO
(ocobvie moukuy,).

(5 Gamnnos) Hapucosats Bexropuoe nose (I). OTvmeruts Kpusble (H30K/IMHBL), HA KOTOPBIX BEK-
TOPBI BEKTOPHOI'O MOJIsl HAIIPABJIEHBI TOPU30HTAJIBHO U BEPTUKAJIBHO.

(3 6asa) Haiitn u HaprcoBaTh eIé oJ{Hy M30KJINHY, ABJISIONLYIOCS MPsIMOii (He BEPTUKAJIbHON 1
He TOPU30HTAILHOI).

(3 6asuia) Banucarb HeaproHOMHOE b depeHInalbHOe YPaBHEHNEe, HHTErPAIbHbIE KPUBbIE KO-
TOpPOro coBnajaioT ¢ dasopbiMu Kpubbivu cucremst ((1)).

(10 6asutoB) Permuth mosydeHHOE ypaBHEHHE.

(5 6asoB) Banucars ypasHenue Gpa30BbIX KPUBBIX (3aBHCHMOCTD MEXKIY 1Y) B Buje H (zr,y) =
C, e H(z,y) = F(x)+G(y). Uabivmu cioBamu, Haiitn Takyio dynknmo z = H(z,y), npejcras-
nsmomytocs B uge H(X,y) = F(z) + G(y), aro aus moboro pemennst (z(t), y(t)) cucremsr (I]),
H(z(t),y(t)) = const. (To ectb dynknns H 10/KHA OCTABATHCA MOCTOAHHON Ha (Pa30BBIX KPH-
BBIX CHCTEMBL. )

(3 6asna) Haiitu Bce Toukn munmmyma H(z,y). Ecau y dyHKIME HET KOHEYHOIO 9YHC/Ia TOYEK
MHHUMYMa, PACCMOTPEeTh BMecTo pyukimu H dyunknuo —H.

(4 6asna) Ilyerb ofHa U3 TOYEK MUHUMYMAa, HAJIEHHBIX B IIPEJIBIILYIIEM IIyHKTE, UMeeT KOOD/IU-
HaThl (g, Yo). HapucoBars rpadbuku dyukmmit f(z) = H(z,yo) u g(y) = H(zo,y).

(5 6asutoB) HapucoBarh mpuMepHO (MM TOYHO € TIOMOIIBI0 KOMIIBIOTEPA) HECKOJIBKO (DA30BBIX
kpusbix cucremst ([1)). (He 3a6yasre npo crpesnouxn!) i 9T0ro MOIE3HO MOHATH, KAK BBINVISAUT
rpaduk z = H(x,y) (upeabrymuii TyHKT BaM JIOJKEH B 9TOM IOMOYb). $IBHO OTMETHTH BCe
ba30Bble KPUBbIE, COOTBETCTBYIOIINE TIOCTOSAHHBIM PEIIEHUAM ([OJI0KEeHUsT PABHOBECUST, OHU 7K€
0cobble TOUKH), & Takzke (hasoBble KPUBbIE, Jjisi KOTOPBIX OJ[HA U3 KOOPJIUHAT OCTAETCS TIOCTOSH-
HOIi, & JIpyrasi MEHSIETCsI CO BPEMEHEM.

(3 6asta) CymecTsyror s nepuoputeckue pemennst ypasuerns ([I)?

(3 6asta) CyImecTBYIOT JIM PEIIeHNUs], He SBJISTIONINECs ePUOITIeCKIME !

(3 6asma) CyIecTByIOT JIn HEOIPDAHWYEHHbBIE PellleHusi (TO eCTh pelleHsl, TPAEKTOPUIO KOTOPBIX
HeJIb3sl IOMECTUTh HU B KaKON Kpyr Ha (ha3oBOM HpOCTpaHCTBe)?

Bamaua 5. Haiijure ypaBaenue $ha3oBbIX KPUBBIX (JIJIsI CUCTEM aBTOHOMHBIX YDABHEHUil) WJIN ypaB-
HEeHUe MHTerPAIbHBIX KPUBBIX (J1jisl HEABTOHOMHBIX ypaBHeHwuit ). /loyckaercst HesiBHOE 3a/[aH1ie KPU-

BbIX.
a. (6 6asioB)
=2 + 62%y — 3xy°
g = 2 + 2%y + 6zy* — 3y°
b. (6 6aJIJIOB

, P+ 2x2y — 4ay?® + 612
228 — 4ay + 6xy?

Y
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C. (6 6as1I0B)
= —3y sin (xQ) sin (y?’)
= —2x cos (332) cos (y‘;)

d. (6 6aJIJIOB
d:v (x (5:v cos (:)35 + y4) + 3sin ($5 + y4))) + dy (42> cos (:E5 + y4)) =0

e. (6 6amwos)

y/ —y (121_2 + sin ($)) + (5$4 + e:c) €4x3—cos(x)
Banaya 6. PaccMoTpuM Clte Iy oIy MOe/ b: Ha IJIOCKOCTH €CTh HECKOJIBKO TOYEIHBIX MACCHBHBIX
TeJT, IOJIOKEHNsT KOTOPBIX (DUKCUPOBAHBI ( «ILTAHETHI» ), & TAKZKe OJJHO MOJIBUKHOE TeJIO («CILyTHUK ).
Ha crryTHUK 7eficTBYIOT CHJIbI TPUTSXKEHN KaxKJI0i U3 IJIAHET, OlIpe/iesdeMble TI0 3aKOHY BCEMUPHOTO
TATOTEHUS:

GmM
F — —27
r
rjie (G — TrpaBUTAIMOHHAS MTOCTOSTHHAA, M U M — Macchl B3aUMOJEUCTBYIOIINX TeJI, T — PACCTOSHIE
MeXKJTy HUMU.
Ha jrobom si3bIke porpaMMUpOBaHUS HAIUCATH ITPOIPAMMY, HAXOJAILYI0 KOOPIUHATHI CIIy THUKA

B IIPOU3BOJILHBINE MOMEHT BPEMEHU IO €r0 HAYaJIbHBIM KOOPJIMHATAM M CKOPOCTU U C ITOMOIIBIO 3TOM
MPOTI'PAMMBI BBITIOJIHUTD CJICJTYIONTNE TTYHKTHI.

(10 6amoB) Ilycts meHTp 3eMiM HAXOMUTCS B Hadase KOOPJMHAT, CIIyTHHK 3aIlyCKACTCs C 0~

BEPXHOCTH 3€MJIM B HAIPABJIEHUU, MEPIIEHINKYISAPHOM PAJIUyCy, ¢ HAYAJIBHOW CKOPOCTBIO V.

Hukakux apyrux miaser Her. HapmcoBarTb TpaeKTOpPHUH JIBUXKEHHs CIIYyTHHKa (HA TLIOCKOCTH)

st vg = 5,9,12 km/c 3a 10000 cexyn apuzkenuns. CauraTb Maccy 3eMJIM COCPEIOTOUEHHOI B

e¢ nenrpe. CTOJTKHOBEHHEM CIyTHUKA C IIOBEPXHOCTHIO 3€MJIA TTPEHEOPEeYb.

[Tosickaska: mpon3Be/ileHne MacChl 3eMJIN HA TPABUTAIIMOHHYIO TIOCTOSTHHYO MOYKHO JIETKO HAHTH:

OHO Ha3BIBAETCS 2PABUMAUUOHHBIM NAPAMEMPOM.

b. (10 6am108) C MOMOIIBIO TPOrPAMMBI, HANTH MEPBYI0 KOCMUYECKYIO CKOPOCTH (B KM/C), TO €CTb
TAKyI0 CKOPOCTbH, IIPH KOTOPO CITyTHUK BBIXOJUT Ha KPYTOBYIO OpOUTY BOKPYT 3emjn. CpaBHUTD
C peaJIbHbIM 3HAYE€HUEM I1ePBOIl KOCMUYECKOI CKOPOCTH.

c. (10 6asuto) IlycTs nBe TIAHETHI MacCCOi, paBHON Macce 3eMJin, PACIIOJIOKEHBI TAKUM 0OPa30M,
9TO paccTodHue Mexkjay ux reHTpamu cocrapiser 40000 kM. PoBHO mocepeinae MexK Iy HUME
HaxouTcd ciyTHUK. HadaabHasg CKOpPOCTDb CIyTHHKa HallpaBjeHa I0J YIJIOM B 45 I'pajycoB K
NPSIMOit, coeJInHATONIeH eHTphl mianet. [looxkenue rianer GUKCUPOBAHHO U HE MEHSIETCs CO
BpemeHeM. B3 Bce HauasmbHble cKOpocTH OT 1 710 5 KM/c ¢ marom B 0.5 KM/c U I KaxKI0it
IIOCTPOUTH TpaeKTopuio 3a nepsble 20000 ceKyH 1 TBUXKEHUSI.

Bamaua 7. PaccMorpum ypaBHeHUe
i = x® — bz +6.

(3 6asuta) Haiitu byHKIMIO TOTEHITMATLHON HEPTUH, TTIOCTPOUTD €€ TpaduK.
b. (3 6amra) Haiitu dynknuio moHoii sHeprun (1epBblii MHTErpaI).
(5 6asutos) Iloa rpadukom (yHKINE MOTEHIMAIBLHON SHEPIUH MOCTPOUTH (Da30BBIA OPTPET
ypasaerus. OTMETUTH 0COObIE TOUKU.
d. (3 6amna) Haiitu Bce Haua/IbHBIE YCJIOBUS, TIPH KOTOPBIX peIleHIe YDABHEHUS SBJISETCS [EPHO-
juaecknM. OTMETHTh X Ha a30BOM HMOPTPETE.
e. (3 6asta) Haiitu Bce Haua/bHBIE YCJIOBUS, IPH KOTOPBIX PEIIEHUE YPABHEHUs] UMEeT KOHEUHBI
upejen mupu t — +00. OT™MeTuTh UX Ha (HA30BOM MOPTPETE.
f. (3 6amna) Haiitn Bce HavYasbHBIE YCJIOBHs, IPU KOTOPBIX DEIEHHE SBJISETCS OTPAHUYIEHHBIM
(ocTaérest BHYTPU HEKOTOPOTO Kpyra) TpH Beex t. Bee i Takue perennst siBAS0TCS TePUOInIe-
cKumMu?
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Crmcok anrepaTryphl

[1] Aprosasa B. 1. O6bikHoBeHHbIe jiudbdepennuabubie ypasuenus. — Vxkesck: VxkeBckast peciy6-
Jimkanckas tunorpadus. 2000. — 368 c.
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