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

d. w=3ydr+2zxdy

Bamada 2. (3 6a/uta 3a Kaxkblii IyHKT.) s Kazkaoro u3 ciaeayonmx auddepeHnuaabHbIX ypaBHe-
HUI TIOCTPOUTH MOJIe HalpaBJeHnil, koropoe M 3ajaéres. (Ilocrpouts mpsiMble, mpoxosimue uepes
TOYKH, YKa3aHHbIE Ha PUCYHKE ) Kak cBsi3anb! quddepennnaababie ypaBHeHUs ¢ quddepeHinaib-
HBIMU (hopMaMu U3 MPEIbLIYIe 3a/1axm?!

T T

Ly === c.
Y 2% Y
Bagagda 3. (5 6asuoB) Paccmorpum cucremy ypaBHEHUIT

T = -3z

Yy =2y

Haiitu Bce pemenns (3asucumocts (x(t), y(t))).
Haiitu ypaBHenusi pa3oBbIX KPUBBIX (32BUCHMOCTb & OT Y U/WJIH Y OT ).

Ecnmn Bcé ciemano npaBmibHO, pa3oBble KPUBBIE 3TOIO yPaBHEHUS JIOJIXKHBI COBIIAJATh C MHTE-
IPaJIbHBIMU KPUBBIMU JIJI KAKOTO-TO YPaBHEHUs U3 IPEIbLIyINX 3a/1a4. Kakoro?

Hapucosatb BekTOpHOE 110/1e 1 (ha30Bble KpUBbIE. BhiaemTh (pa30ByI0 KPUBYIO, COOTBETCTBYIO-
myio HadasnbHoMy 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 1yku. Eciim ObI 1IyK He ObLIO, Kapacu pa3MHOXKAJINCh ObI 9KCIOHEHITUAIBHO, CO CKOPOCTHIO
& = kx, UpONOPIMOHAJLHON UX KOJMYECTBY X (MBI IpeIoJjaraeM, 9To CyMMapHas Macca Kapaceii
MHOTO MEHbIIIe MAcCChl pyja). Eciam y — KOJMYecTBo IMIyK, TO CJIeJyeT yuecTh Kapaceil, CbeleHHbIX
nryKaMu. MBI IPeIIIoaosKUM, 9TO UHUCJI0 BCTPEd Kapaceil co IMyKaMu IIPOIOPIMOHAIBLHO KaK THCIIY
Kapaceil, Tak W YUCIy TIyK: TOIJA JJIsT CKOPOCTH M3MEHEHHUsI YUC/a Kapaceil MOJyduM 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, | — momokuTeIbHbIE TTapaMeTPhl, (ha30BbIM ITPOCTPAHCTBOM SIBJISETCS IIEPBast YeTBEPTH
z=20,y=0.

a.

—

[lyctba=2,b=4,k=05ul=4.

(3 6asia) Haiitu Bce Touku ha3oBOro MpoCTPAHCTBA, B KOTOPBIX MpaBas YacTh PaBHA HYJTIO
(ocobvie moukw,).

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

(3 6asa) Haiitu 1 HaprcoBaTh eIé oJ[Hy M30KJINHY, ABJSIONLYIOCS MPsMOii (He BEPTUKAJIbHO 1
He TOPU30HTAILHOI).

(3 6asia) Banucarb HeaBroHOMHOE b depeHInaIbHOe YPaBHEHNEe, HHTErPAIbHbIE KPUBbIE KO-
TOpPOro coBnajaior ¢ dpasopbiMu Kpusbivu cucremst ((I)).

(10 6awnoB) Pemurh mostyueHHOe ypaBHEHUE.

(5 6asutoB) 3arnmcarh ypaBHeHHEe (Da30BbIX KPUBBIX (3aBHCHMOCTD MEXKTy « U ) B Buje H(x,y) =
C, e H(z,y) = F(x)+G(y). Unpivu cioBamu, Haiitn Takyio dynknmo 2z = H(z,y), npeacras-
nswomytocs B uge H(X,y) = F(z) + G(y), aro gus moboro pemennst (z(t), y(t)) cucremsr (I)),
H(z(t),y(t)) = const. (To ectb dyukums H H0/KHA OCTABATHCS TIOCTOSTHHOM Ha (ha30BbIX KpPU-
BBIX CHCTEMBL. )

(3 6asna) Haiitu Bce Toukn munnmyma H(z,y). Ecan y GyHKIME HET KOHETHOTO 9YHC/IA TOYEK
MUHHMYyMa, PacCMOTpeThb BMecTO byuknuu H dyakiuo —H.

(4 6asna) Ilycrs oHa U3 TOYEK MUHUMYMAa, HAIEHHBIX B IPEJIBIIYINEM IIyHKTE, UMeeT KOOD/IU-
HaThl (g, Yo). Hapucosars 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 sa6yabre mpo crpeouxn!) Jlitst 5TOro mose3HO HOHATD, KAK BBINISIHT
rpaduk z = H(x,y) (upeablaymuii MyHKT BaM JIOJKEH B 9TOM IOMOYB). $IBHO OTMeTHTH BCe
ba30BbIe KPHBbIE, COOTBETCTBYOIINE TIOCTOSAHHBIM PEIIEHUAM ([OJI0KEeHUsT PABHOBECUST, OHU 7K€
0cobble TOUKH), & Takke (hasoBble KPUBbIE, sl KOTOPBIX OJ[HA U3 KOOPJIUHAT OCTAETCsI TIOCTOSH-
HOIi, a JIpyrasi MEHSIETCS CO BPEMEHEM.

(3 6asta) CymecTsyror s nepuoputeckue pemenns ypasaerus ([I)?

(3 6asa) CyImecTBYIOT JIM PEIIeHNsT, He SBJISTOIINECs ePUOITIeCKIME !

(3 6asna) CyIecTByIOT JIn HeOIPAHUYEHHbBIE PellleHusi (TO eCTh pelleHusl, TPAEKTOPUIO KOTOPBIX
HeJIb3sl IOMECTUTh HU B KaKOi KpyT Ha (ha3oBOM HPOCTpaHCTBe)?

Bamagda 5. Haiinure ypaBaerne $ha30BbIX KPUBBIX (JIJIs CHCTEM aBTOHOMHBIX YPaBHEHHUIT) MJIH ypaB-
HEHMe MHTerpabHBIX KPUBBIX (JI71s1 HEABTOHOMHBIX ypaBHeHwUit). JlomyckaeTcs HesiBHOE 3ajlaHne KPU-

BBIX.
a. (6 6asmoB)
y =y (—92* +sin (z)) + (20z* + cos (z)) g3’ —cos (@)
b. (6 6amioB)
—dx (x3 — 4Py — 6ay® + 12y3) +dy (—4x3 — 627y + 12xy2) =0
c. (6 6amos)

dz (z* (32° cos (2° + y?) + Bsin (2° + y°))) + dy (22°y cos (2° + y*)) =0
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d. (6 6ammos)

,  —2xcos (x?) cos (y°)
v = —3y? sin (22) sin (y?3)
e. (6 6amwmos)

= —bx® — 4x’y — 6xy”
y =2 — 5a’y — day® — 6y°
Bamaua 6. PaccMoTpuM ciieayromryo MOAe b: Ha IJIOCKOCTH €CTh HECKOJIbKO TOYEUHBIX MaCCHUBHBIX
TeJT, IOJIOKEHUsT KOTOPBIX (DUKCUPOBAHBI ( «ILJTAHETHI» ), & TAKZKe OJ[HO MOJIBUKHOE TeJIO («CILy THUK ).
Ha ciiyTHUK JAeficTBYIOT CHJIBI IPUTSYKEHUS KazKJI0M U3 TLJIAHET, OlIpe/ie/isieMble 110 3aKOHY BCEMUPHOTO
TATOTEHUS:
GmM
F — —27
r
riae G — rpaBUTAIIMOHHAs TOCTOsIHHAsI, M U M — Macchl B3aUMOIECHCTBYIOMINX TeJ, ' — PaCCTOSHHE
MEXKJ1y HUMU.
Ha sr060M s3bIKe TTporpaMMUpPOBaHUs HAITKCATH MTPOTPAMMY, HAXOJIAILYI0 KOOPAUHATHI CITy THUKA,
B TTPOM3BOJILHBINT MOMEHT BPEMEHU I10 €r0 Ha9aJbHBIM KOOP/IMHATAM U CKOPOCTH M C ITOMOIIBIO 3TOH
MIPOrPaMMBbI BBITIOJTHUTD CJIETYIONINAE ITYHKTHI.

a. (10 6amnos) Ilycts 1meHTp 3eMiin HAXOMUTCS B HaUaJsle KOOD/IMHAT, CIIyTHUK 3aIyCKAETCs C MO~
BEPXHOCTH 3eMJIM B HAIPABJIEHNN, TEPIEHINKYIAPHOM PaIUyCy, ¢ HAYAJIBHOW CKOPOCTBIO V.
Hukakux apyrux miaser Her. HapucoBarb TpaeKTOpPHUU JIBUXKEHHUs CIYTHHKA (HA ILJIOCKOCTH)
st vg = 5,9,12 km/c 3a 10000 cekyn gBukenusi. CauTaTh MacCy 3eMJIM COCPEIOTOYEHHON B
eé meaTpe. CTOJKHOBEHHEM CIIyTHHUKA C ITOBEPXHOCTBIO 3€MJIH IIPeHeOpeUb.

[Toackaska: mponsBeieHne MacChl 3eMJIM Ha TPABUTAIMOHHYO ITOCTOAHHYIO MOXKHO JIETKO HANTH:
OHO HA3BIBACTCHA 2PABUMAUUOHHBIM NAPGMEMPOM.

b. (10 6ammoB) C MOMOIIBIO TPOrpaMMbI, HAWTH MEPBYI0 KOCMUYECKYIO CKOPOCTh (B KM/C), TO €CTh
TaKyI0 CKOPOCTh, IIPU KOTOPOI CIIyTHUK BBIXOJIUT HA KPYTOBYIO opouTy BOKPyT 3eMiin. CpaBHUTH
C peaJIbHBIM 3HaYEHUEM IEePBOM KOCMHYIECKON CKOPOCTH.

c. (10 6amros) Ilycrb jBe maHeTHI Maccoii, paBHON Macce 3eMJIH, PACIOIOKEHbI TAKIM 00pa3oM,
4TO paccTosdgnme Mexkjay ux rnearpamu coctasiageT 40000 km. PoBHO mocepeinne MexKy HUMU
HaxouTCsd ciyTHUK. HadaabHas CKOPOCTb CIlyTHHKa HaIlpaBjeHa I0J yIJIOM B 45 I'pajycoB K
HPsIMOit, coeJInHATOIIeH MeHTphl mianet. [looxenue rmianer GUKCHPOBAHHO U HE MEHSIETCS CO
BpemeHeM. B3sTh Bce HauasbHbIe cKOpocTr OT 1 10 5 KM/c ¢ marom B 0.5 KM/c U I KazKI0ii
IMOCTPONUTH TpaekTopuio 3a nepsble 20000 ceKyH T JIBUXKEHUSI.

Bamaua 7. PaccMorpum ypaBHeHUe
i =% —6x+8.

(3 6asuta) Haiiti byHKIMIO MOTEHIMATBHO SHEPTUH, TTOCTPOUTE €€ TpaduK.

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

(5 6amos) Ilox rpadukoM GyHKINE MOTEHIMAILHON SHEPIUHM HOCTPOUTH (ha30BBIN OPTPET

ypaBuenusg. OTMETUTH 0COObIE TOUKH.

d. (3 6asura) Haiitn Bce HavgasibHBIE YCJIOBUsI, IPH KOTOPBIX PEIIEHIE YPABHEHUS SBJISIETCS IEPUO-
jqmaeckuM. OTMeTHTh X Ha (DA30BOM MOPTPETE.

e. (3 6amna) Haiitu Bce HauasbHBIE YCJIOBHUS, IPH KOTOPBIX PEIIEHNE YPABHEHUsI NMeeT KOHEUHBII
npejen npu t — +00. OT™MeTuTh UX Ha (HA30BOM ITOPTPETE.

f. (3 Gamna) Haiitn Bce HavYasbHBIE YCJIOBHUS, IPU KOTOPBIX PEIIEHHE SBJISETCSI OrPAHUYEHHBIM

(ocTaérest BHYTPH HEKOTOPOTO Kpyra) Ipu Beex t. Bee jin Takue pereHust siBJIAOTCS TePUOIIe-

CKUMMH !
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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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