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

d. w=3ydx+Hdxdy

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 !

3 / x 3y 3y
r_ _ = b.y =—— I 27 r_ _ 29
&y 4 Y “ Y 4x d-y 51

Bagada 3. (5 6asuoB) Paccmorpum cucremy ypaBHeHUIt

T =4x

y =3y

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

Haiitu ypaBHenus (hasoBbIX KPUBBIX (3aBUCUMOCTD & OT Y /WK Y OT ).

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

HapucoBath BeKTOpHOE T0J1e 1 (ha30Bble KpUBbIE. BolaeauTh (Hha3oBy0 KPUBYIO, COOTBETCTBYIO-
iyt HadajabHoMy yeosuio x(0) = 0, y(0) = 1.

Banaqa 4. [1| Ilpocreitmas, camasi rpybast MOJIesb, OMICHIBAIOIIAs G0PHOY JBYX BUIOB — XUIIHUKA, 1
JKEPTBBI — COCTOUT B CJIEIyIOIEeM. PaccMOTpuM Py, B KOTOPOM KUBYT PBIOBI JIBYX BUIOB — CKarKeM,
Kapacu u Iyku. Eciim Obl 1IyK He ObLIO, Kapach pa3MHOXKAJINCh ObI 9KCIOHEHITUAIBLHO, CO CKOPOCTHIO
& = kx, UpONOPIMOHAJIBLHON UX KOJMYECTBY X (MBI IpEJIoJaraeM, 9To CyMMapHas Macca Kapaceii
MHOTO MEHbIIIe MAcChl pyja). Ecam y — KOJMYecTBo IIyK, TO CJIeJyeT yuecTh Kapaceil, CbeleHHbIX
nryKaMu. MBI TIPeIIoao:KuM, 9TO YUCJI0 BCTPEd Kapaceil co IMyKaMu IIPOIOPIMOHAIBLHO KaK THCIIY
Kapaceil, Tak W YUCIy TIyK: TOIJA JJIsT CKOPOCTH M3MEHEHHUsI YUC/a Kapaceil MOJydnM ypaBHEHHe
T = kx — axy.

cTp. 2 1/13 Qamuus u uMs cryjerTa: bokarenko lanun AnjpeeBud
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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.

31ech a, b, k, | — nojoxkuTeIbHBIE TApaMeTPhl, (Pa30BbIM ITPOCTPAHCTBOM SBJIAETCHA IepBas YeTBEPTH
z=20,y=0.

a.

—

I[Iyctb a=05,b=2, k=1ul=2.

(3 6asmna) Haiitu Bee Toukm Hha3oBOro MPOCTPAHCTBA, B KOTOPBIX MpaBasg YaCThb PABHA HYJIIO
(ocobvie mowky,).

(5 6asmoB) HapucoBaTh BEKTOpHOE TI0JIE . OTMeTuTh KpuBbIe (M30K/IMHBI), HA KOTOPBIX BEK-
TOPBI BEKTOPHOI'O O/ HAIIPAB/IEHBI TOPU3OHTAIBLHO U BEPTUKAJIBHO.

(3 6asta) Haiitun 1 HApUCOBATH €IE OJ[HY M30KJIUHY, ABJILAIONLYIOCS NPAMOii (He BEPTUKAJIbHON 1
HE TOPU30HTAJIBHOI ).

(3 basuta) 3amucars HeaBToHOMHOE [T depeHInaIbHOEe YPaBHEeHe, HHTerPaIbHbIe KPUBbIE KO-
TOpOro coBnajaior ¢ dhasosbiMu Kpusbivu cucrems ((I)).

(10 6ammoB) Permuth mostyveHHoe ypaBHEHE.

(5 6asuioB) Banucarh ypaBHeHne (Hha30BbIX KPUBbIX (3aBUCUMOCTDL MeXKLy = U y) B Buje H(x,y) =
C, e H(z,y) = F(r)+ G(y). Nabsivum cioBamu, Haifitn Takyto dyuknuo z = H(z,y), upeacras-
nsnomytocst B Buge H(X,y) = F(z) + G(y), uro mus mo6oro peurenust (z(t),y(t)) cucremsr (1)),
H(x(t),y(t)) = const. (To ectb dynknns H moizKHa OCTABATHCS MOCTOSHHON Ha (ha30BBIX KPH-
BBIX CHCTEMBI. )

(3 6asia) Haiitu Bee Touku munumyma H(z,y). Ecau y QyHKIME HET KOHEYHOIO YUC/Ia TOYEK
MHUHUMYMa, paccMoTpeTh BMecTo dyHkimn H dynkmuo —H.

(4 6anna) ITycrs ojHa U3 TOYEK MUHUMYMA, HAHJIEHHBIX B MPEJbLILYIIEM IYHKTEe, UMEET KOODIU-
HaTHI (X0, Yo). Hapucosars rpadurn dyuknuii f(z) = H(x,yo) u g(y) = H(zo,y).

(5 6amnos) HapucoBarh npuMepHO (MM TOYHO € TIOMOIIBIO KOMIIBIOTEPA) HECKOJIBKO (ha30BBIX
kpuebix cucremst ([1)). (He 3aGyapre npo crpenouxn!) it 9T0ro mosesHo mOHATh, KK BBINJISLAT
rpaduk z = H(x,y) (Upeabyiymuii IyHKT BaM JIOJKEH B 9TOM [OMOYb). $IBHO OTMETUTHL BCe
(ba30BbIe KPUBbIE, COOTBETCTBYIOIINE TIOCTOAHHBIM PEIIEHUAM ([OJI0KEHUsT PABHOBECUS, OHU JKE
ocobble TOUKH), a TakKe (ha30Bble KPUBbIE, JIJI KOTOPBIX OJIHA U3 KOOPJUHAT OCTAETCS MOCTOSH-
HOIT, a JApyras MEHSIeTCA CO BPEMEHEM.

(3 6asa) CylecTBYIOT iU TIepuojndeckue perenus ypasaenus ([1])7

(3 6asuia) CylecTBYIOT JIM PEIIeHUs, He SBJISTIONNeCcs ePUOIUIeCKIMU !

(3 6amna) CyIecTBYIOT Jin HEOIPAHUYEHHBIE PeIleHus (TO eCTh PEelleHusi, TPAEKTOPUIO KOTOPBIX
HEeJIb3sl IOMECTUTh HU B KAKOH KPyT Ha (ha3oBOM NPOCTPaHCTEE)?

Bamada 5. Haitnure ypaBaenue $ha3oBbIX KPUBBIX (JIJIs CHCTEM aBTOHOMHBIX yPaBHEHHUIT) MJIH ypaB-
HEHMe MHTEerpajibHbIX KPUBbBIX (JIjIsi HEABTOHOMHBIX ypaBHeHwuit). JlomycKaeTcs HesiBHOe 3ajiaHue KpH-
BBIX.

a

b

. (6 6asoB)
, 2z sin (z?) sin ()

<

32 cos (x2) cos (y3)

. (6 6aswIoB)

i = —42% — 102%y — 122>

g = 2® — 4oy — 10zy* — 12¢°
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c. (6 6asioB)
—dx (2° + 2%y — 22y* + 6y°) + dy (2 — 227y + 62y*) = 0
d. (6 6as0B)
y' =y (=922 +sin (z)) + (52 + cos (z)) e 73" 7@
e. (6 6awios)
@ = 5y sin (x2) Ccos (y5)
Yy = —2xsin (y5) cos (xQ)
Sagaga 6. PaccMoTpuMm citeIy oy Moje/ b: Ha ILIOCKOCTH €CTh HECKOJBKO TOUYETIHBIX MACCHBHBIX
TeJI, IOJIOKEHNsT KOTOPBIX (DUKCUPOBAHBI ( «ILTAHETHI» ), & TAKzKe OJ[HO MOJIBUKHOE TeJIO («CILyTHUK ).
Ha ciiyTHUK AeficTBYIOT CHJIBI IPUTSYKEHUS KazKJI0M U3 ILJIAHET, OIIpe/Ie/isieMble 110 3aKOHY BCEMUPHOTO
TATOTEHUSA:
GmM
F — —27
’
rje G — rpaBUTAIlMOHHAs IOCTOsIHHAsT, M U M — Macchl B3aMMOJIEHCTBYIONINUX TEJ, ' — PaCCTOSHHE
MEKTy HUMH.
Ha mr060M s13bIKe TTporpaMMUpPOBAHUS HAIIKCATE IIPOTPAMMY, HAXOIALYI0 KOOPAUHATHI CIIyTHUKA,
B IIPOMU3BOJILHBI MOMEHT BPEMEHU 110 €ro HAadaJbHBIM KOOPAMHATAM M CKOPOCTH U C ITOMOIIBIO 3TOM
HPOTIPAMMBbI BBITTOJIHUTE CJICTYIONINE TTyHKTHI.

a. (10 6amwos) IlycTh meHTp 3eMiM HAXOAUTCSA B HAUajle KOOPJIWHAT, CIIyTHUK 3AIyCKAETCs C MO~
BEPXHOCTH 3€MJIM B HAIPABJICHUU, MEPIICHIUKYIAPHOM PAJIUYCy, ¢ HAYAJIHHOW CKOPOCTHIO V.
Hukaknx apyrux miaser Her. HapmcoBarTb TpaeKTOpPHH JIBUXKEHHs CIIyTHHKa (HA ILIOCKOCTH)
st vg = 5,9,12 km/c 3a 10000 cexyn apuxkenusi. CauTaTh Maccy 3eMJIM COCPEJIOTOYEHHOI B
eé nenrpe. CTOJTKHOBEHNEM CITyTHUKA C IIOBEPXHOCTHIO 3eMJI TIPEeHEOPEeUb.

[Tonckaska: mponsBejieHne MacChl 3€MJIM HA T'PABUTAIIMOHHYIO ITOCTOAHHYIO MOYKHO JIEI'KO HAlTH:
OHO HA3BIBACTCH 2PABUMAUUOHHM NAPAMEMPOM.

b. (10 6amroB) C mOMOMNIBIO TPOrPaAMMBbI, HAWTH MEPBYI0 KOCMIYIECKYIO CKOPOCTH (B KM/C), TO €CTh
TaKyI0 CKOPOCTD, TP KOTOPOIi CITyTHUK BBIXOIUT HA KPYTOBYIO 0pOuTy BOKpyT 3emin. CpaBHUTD
C peaJIbHbIM 3HAYEHUEM II€PBOA KOCMUYECKONW CKOPOCTH.

c. (10 6amnos) Ilycrb jBe IIaHETHI MAcCOii, paBHON Macce 3eMJin, PACIOJIOKEHbI TAKUM 00pa3oM,
YTO paccTosinne Mexky nx nenrpamu cocrapiger 40000 km. PoBHO mocepeaune MexKy HUMEI
Haxo/uTCs ciyTHUK. HadajbHas CKOpOCTb CIIyTHHKa HaIlpaB/eHa IOJI YIJIOM B 45 rpajycoB K
MIPSIMOIL, COeIMHSIIONIEH TeHTphI wiaHeT. [looxkenne mraHeT (GUKCUPOBAHHO W HE MEHSIETCS CO
BpeMeHeM. B3sTh Bce HadabHbIe CKOpOCTH OT 1 110 5 kKM/c ¢ marom B 0.5 KM/c 1 Jist KazK 0
MTOCTPOUTH TpaeKTopuio 3a mepsble 20000 cekyH T TBUKEHUS.

Bamaua 7. PaccMorpuMm ypaBHEHUE
i=a"+ 9z +18.

(3 6asta) Haiiti (byHKIHMIO MOTEHIMATBHO SHEPTUH, TTOCTPOUTD €€ TpaduK.

(3 6asma) Haiitu dbysKImo noiHoi sHeprun (MepBblil HHTErpad).

(5 6amnos) Ilog rpadukoM GYHKINE MOTEHIMAILHON SHEPIUM MOCTPOUTH (ha30BBIA TOPTPET

ypasuenus. OTMeTUTbL 0COObIE TOUKHU.

d. (3 6asura) Haiitn Bce HadasibHBIE YCJIOBUsI, IPH KOTOPBIX PEIIIEHHE YPABHEHUS SIBJISICTCS TIEPUO-
nmgeckuM. OTMeTuTh uxX Ha (ha3s0BOM IOPTPETE.

e. (3 6amna) Haiitu Bce HaualbHBIE YCJIOBHUS, IPH KOTOPBIX PEIICHAE YPABHEHHsI NMeeT KOHEUHBII
npesest npu t — +00. OTMeTuTh UX Ha (HPA30BOM TOPTpPeTe.

f. (3 Gasna) Haiitn Bce HavYasbHBIE YCJIOBHUSA, IPU KOTOPBIX PEIIEHHE SBJISIETCSI OrPAHUYEHHDBIM

(ocTaérest BHYTPH HEKOTOPOTO Kpyra) IpH Beex t. Bee jin Takue pereHust siBJISIOTCS EPUOITIe-

CKUMM !
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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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