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

d. w=3ydr+4zxdy

Bamada 2. (3 6asta 3a KayKplii MyHKT.) [71s Kazkaoro u3 ciaeayonmx auddepeHnuaabHbIX ypaBHe-
HUIl TOCTPOUTH T10JIe HAIpaB/IeHuil, Koropoe nM 3ajaércs. ([locrpouTs mpsiMble, TPOXOJISIIIIE Yepes3
TOYKH, YKa3aHHbIC Ha PUCYHKE ) Kak cBst3anb! quddepennnaababie ypaBHeHUs ¢ 1uddepeHinaib-
HBIMH (DOPMaMU U3 IPeIbLIyIIeil 3a1adm?!

2 3x 3y 3y
Y === b.y = —— Yy == d. ¢y =——=
&y 3 Y 2y « ¥ 2z 4 4x

Bamagda 3. (5 6asuoB) Paccmorpum cucremy ypaBHEHUIt

T = 2x

y =3y

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

Haiitu ypaBrenust (pasoBbIX KPUBBIX (3aBUCHMOCTDb T OT Y U/WIH Y OT ).

Ecnu Bcé crnenano mpaBuibHO, (pa30Bble KPUBBIE STOTO yPABHEHUS JIOJIYKHBI COBIAATH C MHTE-
IPAJIBHBIMU KPUBBIMU JJIs KAKOTO-TO YPaBHEHUsI U3 MPEIbIIYINX 3a1a49. Kakoro?

Hapucosath BekTOpHOE T10/1e 1 (ha30Bble KpUBbIE. BhIIeuTh pa30ByI0 KPUBYIO, COOTBETCTBYIO-
myio HadasbHOMy yeaosuio z(0) = 0, y(0) = 1.

Banaqa 4. [1| Ilpocreitmas, camast rpybast MOJIesb, OMICHIBAOIIAs G0PHOY JBYX BUIOB — XUIIHUKA, 1
JKEPTBBI — COCTOUT B CJIEIyIOIEeM. PaccMOTpuM Py, B KOTOPOM KUBYT PBIOBI JIBYX BUJIOB — CKarKeM,
Kapacu u Iyku. Eciim Obl 1IyK He ObLIO, Kapach pa3MHOXKAJINCh Obl 9KCIOHEHITUAIBLHO, CO CKOPOCTHIO
& = kx, UpOIOPIMOHAJLHON UX KOJMYECTBY X (MBI IpeIoJjaraeM, 9To CyMMapHas Macca Kapaceii
MHOT'O MEHbIIIe MAcCChl pyja). Ecamn y — KOJUYecTBO IIyK, TO CJIeJyeT yuecTh Kapaceil, CbeleHHbIX
nryKaMu. MBI IPEeIIoao:KUM, 9TO UUCJI0 BCTPEd Kapaceil co MyKaMu IIPOIOPIMOHAIBLHO KaK THCIIY
Kapaceil, Tak W YUCIYy TIyK: TOIJA JJIsT CKOPOCTH M3MEHEHHUsI YUC/a Kapaceil MOJydnM ypaBHEHHe
T = kx — axy.
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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 — axy,
(1)

y = —ly + bxy.

3nech a, b, k, | — mooxkuTebHbIE TTApaMeTPhl, (ha30BbIM ITPOCTPAHCTBOM SIBJISETCS [IEPBast Y€TBEPTH
x =20,y =>0.

a.

—

[lyctba=3,b=3,k=2ul=1.

(3 Gasma) Haiitu Bce Toukm hasoBOro MpOCTPAHCTBA, B KOTOPBIX IIpaBasi 4acTh PaBHA HYJIIO
(ocobwvie mouku).

(5 6asutoB) HapucoBaTh BeKTOpHOE TI0JIE . OTMeTuTh KpuBbIe (M30K/IMHBI), HA KOTOPBIX BEK-
TOPBI BEKTOPHOTO I10JIsi HAIIPABJIEHBI TOPU30HTAJIBHO U BEPTUKAJIBHO.

(3 6asuta) Haiiti n HApHCOBATH €INE OJIHY M30KJINHY, ABJIAIONLYIOCS MPAMOil (He BEPTUKAILHON 1
HE MOPU30HTAJIBHOIN ).

(3 basuta) 3anucars HeaBTOHOMHOE jindepeHIuaIbHoe ypaBHEHHEe, HHTEIPAIbHbIE KPUBBIE KO-
TOPOro coBHAAAIOT ¢ (azobbiMu KpubiMu cucTeMbl (1]).

(10 6astoB) Permuth mosydeHHOe ypaBHEHHe.

(5 6asoB) Banucarh ypaBHeHue (a30BbIX KPUBBIX (3ABHCHMOCTb MEXKY 1Y) B Buje H (z,y) =
C, e H(z,y) = F(x)+G(y). Unpimu cioamu, Haiit Takyio dynknumo z = H(z,y), npejcras-
nsnomytocst 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 ects dynknns H mo7KHA OCTABATHCSA MOCTOSHHON Ha (ha30BBIX KPH-
BBIX CHCTEMBL. )

(3 6asia) Haiitu Bee Touku munumyma H(z,y). Ecau y GyHKIME HET KOHEYHOIO YHCIa TOYEK
MUHAMYMa, paccMorperh BMecto dyukimn H dyuximio —H.

(4 6ama) [Tycrs ojHa U3 TOYEK MUHUMYMA, HAHJICHHBIX B IPEJbIILYIIEM [IYHKTEe, UMEET KOODIU-
HATHI (X0, Yo). Hapucosars rpadurn dyuknuit f(z) = H(x,yo) n g(y) = H(zo,y).

(5 6amno) HapucoBarh nmpuMepHO (MM TOYHO € TIOMOIIBIO KOMITBIOTEPA) HECKOJIBKO (hasoBbIX
kpuBbix cucremst ([1)). (He 3aGyapre npo crpenouxn!) it 9T0ro motesHo mOHATH, KK BBIMJISAT
rpaduk z = H(z,y) (upeaplIymuii MyHKT BaM JOJZKEH B 9TOM IOMOYb). SIBHO OTMETHTH BCe
azoBble KPUBbIE, COOTBETCTBYIONIHE TIOCTOSHHBIM PEIICHUsIM (II0JI0KEeHUsT DABHOBECHS, OHU JKe
ocobble TOUKH), & TakzkKe (ha3oBble KPUBbIE, /sl KOTOPBIX OJIHA U3 KOOP/IMHAT OCTAGTCS TOCTOSTH-
HOIt, a Jpyras MEHsIeTCsI CO BDEMEHEM.

(3 6asa) CyIecTBYIOT JIU TIepUonIecKue perenns ypapaenus ([1])7

(3 6asura) CyImiecTBYIOT JIM PENICHHs], HE SBJAIONAEC EPHOANICCKIMIL?

(3 6asia) CyiecTBYIOT Ji HEOrDAHUYEHHBIE DEIlleHns (TO eCTh PEIleHtsl, TPACKTOPUIO KOTOPBIX
HEJIb3sl IOMECTUTh HU B KAKOH Kpyr Ha (ha3oBOM MPOCTPAHCTBE)?

Bamada 5. Haityure ypasaenue ha3oBbIX KPUBBIX (JIJIs CHCTEM aBTOHOMHBIX yPaBHEHUIH) MU ypas-
HEHHe UHTEerpajbHbIX KPUBBIX (JIJIsI HEABTOHOMHBIX ypaBHenuii). Jlomyckaercst HesiBHOE 3ajiaHue Kpu-

BBIX.

a

b

. (6 6asOB)
,  Hatsin (2°) cos (y?)

~ —4y3sin (y4) cos (29)
. (6 6astoB)
—dx (1;3 — 5x2y — 4q:y2 — 12y3) + dy (—5:1:3 — 4x2y — 12:cy2) =0
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C. (6 6as1I0B)

Y =y (927 +€”) + (—82° + ") edrite”

d. (6 6amos)

i =2 — 6%y + 3xy?
v =2° + 2%y — 6xy® + 3y°

e. (6 6am1013

da: (5ae?’ cos (z°)) + dy (5y*e?” sin (z°)) =0
3angada 6. PaccMoTpuM citeyIonIyio Mofe b: Ha IIOCKOCTH €CTh HEeCKOJBbKO TOYEYHBIX MACCHBHBIX
TeJI, TIOJIOKEHUST KOTOPBIX (DUKCUPOBAHBI ( «IIJIAHETHI» ), & TAKZKe OJ[HO MOJBUKHOE TeJIO («CILyTHUKY ).
Ha ciiyTHUK AeficTBYIOT CHJIBI IPUTAYKEHUS KazKJI0N U3 IJIAHET, OIIPe/Ie/IsieMble 110 3aKOHY BCEMUPHOTO
TATOTEHUS:

GmM
F — —2,
r
rjie G — TpaBUTAIMOHHAS TOCTOsTHHAA, M U M — MacChl B3anUMOJIEHCTBYIOIINX TEJI, T — PACCTOSHHE
MeZK/Ty HUMH.
Ha srobom si3bIke porpaMMUpPOBaHUS HAUCATH IIPOIPAMMY, HAXOJIAILYIO KOODJAUHATEI CIIy THUKA

B IIPOU3BOJIBHBIT MOMEHT BPEMEHU II0 €r0 HAYaJbHBIM KOOPDJIMHATAM M CKOPOCTU U C ITOMOIIIBIO 3TOM
MPOTI'PAMMBI BBITIOJTHUTE CJIEJTYIONTNE TTyHKTHI.

(10 6amoB) Ilycts meHTp 3eMin HAXOMUTCS B Hadase KOOPJIMHAT, CIIyTHHK 3aIyCKACTCs C I0-

BEPXHOCTH 3€MJIM B HAIPABJIEHUU, MEPIIEHINKYJISAPHOM PaJIUyCy, ¢ HAYAJIBHOW CKOPOCTBIO V.

Hukakux apyrux miaser #er. HapmcoBarTb TpaeKTOpPHUH JIBUKEHHs CIIyTHHKa (HA TLIOCKOCTH)

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

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

[Tosckaska: mpon3Be/iIeHne MacChl 3eMJIU HA TPABUTAIIMOHHYIO TIOCTOSTHHYIO MOXKHO JIEFKO HAfTH:

OHO HA3BIBAECTCS 2PABUMAUUOHHIM NAPAMEMPOM.

b. (10 6as0B) C MOMOIIBIO TPOrPAMMBI, HANTH MEPBYI0 KOCMUYECKYIO CKOPOCTH (B KM/C), TO €CTb
TAKyI0 CKOPOCTbH, IIPH KOTOPOI CIIyTHUK BBIXOUT HA KPYTOBYIO OpOUTY BOKPYT 3emin. CpaBHUTD
C peaJIbHbIM 3HAYEHUEM I1ePBOIl KOCMUYECKOI CKOPOCTH.

c. (10 6asumos) IlycTs mBe TIAHETHI MaCCOi, paBHON Macce 3eMJin, PACIIOIOKEHBI TAKUM 00Pa30M,
9TO paccTodHue Mexkjay ux neHTpamu cocrapisier 40000 kM. PoBHO mocepeinae MexKIy HUME
HaxouTcd ciyTHUK. HadaabHasg CKOpPOCTDb CIyTHHKa HallpaBjeHa I0J YIJIOM B 45 I'pajlycoB K
MIPAMOI, COeMHAIONIe TeHTphI raHeT. [looxkenne mraHeT GUKCHPOBAHHO W HE MEHSETCS CO
BpemeHeM. B3t Bce HauasmbHble ckopocTu oT 1 710 5 KM/c ¢ marom B 0.5 KM/c U I KazKI0ii
IIOCTPOUTH TpaeKTopuio 3a nepsble 20000 ceKyH1 TBUXKEHUS.

Bamaua 7. PaccMorpum ypaBHeHUe
i=a"+z—6.

(3 6asa) Haiiti byHKIHMIO TOTEHIIMATBHO SHEPTUH, TTOCTPOUTE €€ TpaduK.
b. (3 6amra) Haiitn dyHknuo moHoit sHeprun (TepBblil MHTErpauI).
(5 6amos) Ilog rpadukoM GYHKINE MOTEHIMAILHON SHEPIUHM MOCTPOUTH (ha30BBIA TOPTPET
ypapHerusa. OTMETUTH 0COObIE TOYKHU.
d. (3 6asura) Haiitn Bce HadasIbHBIE YCJIOBUsI, IPH KOTOPBIX PEIIIEHHUE YPABHEHUS SIBJISICTCS TIEPUO-
jguaeckuM. OTMeTuTh uX Ha (Ha30BOM HOPTPETE.
e. (3 6amna) Haiitu Bce HauaJbHBIE YCJIOBHUS, IPH KOTOPBIX PEIICHNUE YPABHEHUsT UMeeT KOHEUHBII
npejien npu t — +00. OT™MeTuTh UX Ha (HA30BOM MTOPTPETE.
f. (3 Gasna) Haiitn BCe HavYasbHBIE YCJOBHUs, IPU KOTOPBIX DEIIEHHE SBJISIETCSI OrPAHUYEHHDBIM
(ocTaérest BHYTPH HEKOTOPOTO Kpyra) IpH Beex t. Bee jin Takue perenust siBJISOTCS IEPUOITIe-
CKUMM !

crp. 4 1/13 Qamunsg u uMd cryjaenTa: ['abos Makcum BasepbeBud



BIID-POIII | CoBmectHbiit 6akanaspuar | Juddepenimanbabe ypasHeHusT

Crmcok anrepaTryphl

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