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Axxypamuo 3anucarnyro u opopmaennyio 6 sude edurnozo pdf-gaiisa pabomy nado nocaams wa adpec
saxpensennozo 3a Bamu yuebnozo accucmenma. Pacnpedenerue cmydenmos no yuebrvMm accucmermam cm.
HA_CMPAHUUE KYPCA.

Bagada 1.1. YckopeHnue JIOJKU € BBIKJIOYEHHBIM MOTOPOM OTPHUIATENLHO U IIPOHOPIHOHAIBHO €6
CKOPOCTH.

(a) Kakoe Bpems morpebyercs 70 3aMeIeHUs CKOPOCTH ¢ HadasbHOi v = 1 M/c 10 Hymnesoii? Kakoe
Py 5TOM OyIeT TPOIiIeHO pacCTosHue?!

(6) Iycrs 3amemienue co ckopocru 6,4 m/c 10 3,2 m/c 3ansuio 20 c. Kakoe Bpemst norpebyercs jist
same/enus ¢ 3,2 m/c 10 0,1 m/c? Kakoe paccrosguue 6ymeT mpu 3TOM IPOieH0?

3amaua 1.2. Tlyna, meranias co CKOPOCTHIO Vg, TOMAAeT B JOCKY U MPOOMBAET ee HACKBO3b, UMes Ha
BBIXOZE CKOpOcTh v1. Crila CONPOTUB/IEHNA ABUAKEHHIO YN IPOIOPINOHAIbLHA KBAIPATY €€ CKOPOCTH:

V= —041)2,

rje Koncranra « > 0 xapakTepusyer MaTepuast JOCKU.

(a) Onpemenmre BpeMs JIBUKEHUSI MyJIN BHYTPU JTOCKH.

(6) OnpemesuTe TOMIIUHY OCKH, CIUTAL, ITO TIYJIs TEPe]] YAAPOM O JIOCKY JBUTATIACH BIOJIb HOPMAJH
K €€ MOBEPXHOCTH.

(8) KakoBa MakcuMasbHasi TOJIIUHA JOCKH, KOTOPYIO MOXKET npobuth Takas 1wy’ CruenaiiTe BBIBOJ
0 PeaIbHOCTH MO/ C CHJIOH COMPOTUB/ICHHS — o v

Bama4a 1.3. PaccMoTpuM HAIOTHEHHBIH HECKUMAEMOI XKUJKOCTHIO COCY/I, B JIHE KOTOPOTO MTPOJIEIAHO
orBepcTHe Masoil mwiomaau 0. CKOPOCTh UCTEUeHUsT KIJIKOCTH U3 OTBEPCTUS MPHOINKEHHO 33/1a6TCs
sakonom Toppuaenmm: v = \/2gh, rae g — yckopenne cBoGOHOTO MajeHnst, I — BBICOTA yPOBHS JKHUI-
koctn B cocyne. Cumsosom S(h) 0603HAIMM TLIOMATH CEYeHNsT COCY/1a Ha ypoBHE h. Bhraucass asymst
crocobaMu yMeHbITleHne 00bEMa JKUIKOCTH B COCY/IE 3a MaJbIil TPOMEKYTOK BpeMeHn At, TOJTYINM B
IIepBOM mopsaake MajaocTr mo At u Ah:

S(h)Ah = —\/2gh - o - At

31ech ciieBa ONEHKA, Yepe3 MOHUKEHNE YPOBHS KUJKOCTH, CIIpaBa — d4epe3 06bEM KUIKOCTH, BBITEKA-
omei u3 oTBepCcTusd.

IIycts cTenka cocyma mosydeHa BpamenneM Kpuboit ¥y = x® (o > 0) BOKpYr BEpTHKAIBHON OCH
Oy. Brauane COCY/L BAIOJIHEH YKUJKOCTHIO J10 BbicOTBl H, B MoMmeHnT Bpemernu t = 0 B jHE COCyla
OTKPBIBAETCH OTBEPCTUE IIJIOMIAA O.

(a) Hammmure muddepennmaabioe ypapHeHne, ONpeiessionee 3aBUCUMOCT yPOBHa KuakocTu h(t)
OT BPpEMECHH. PeH_[I/ITe €ero mu Haﬁ,Z[I/ITe BpeMdA T TIOJTHOT'O BBITCKAHUA KUJIKOCTU U3 COCYAd.

(6) Uccrenyiite mpesies CKOPOCTH BbITEKaHWs KUAKOCTH mpu ¢ — 1’ u HaliJuTe MHOYKECTBO 3HAteE-
HUN HOKa3aTesas v, Ojid KOTOPBIX 3aKOH TOppI/ILIe.)'L)'[I/I HE MOZKET BBIIIOJTHATHCA Ha BCEM IMPOTAKCHNHN
BBITCKAHUSA KUJTIKOCTH.

3amaua 1.4. IBOJOINUS HOIYJISIANA PHIO C KBOTOH BLLIOBA, JUHEHHO 3aBUCAIIEH OT €€ YNCIeHHOCTH,
3aJ1a€TCsl yPABHEHUEM
i=x— 2% — bx.

Buech dyuknus x(t) > 0 onuceBaeT YUCJEHHOCTH NOMYJISAINN, & MEPBOe, BTOPOe U TPEThE CaraeMble
B IPABOI 9aCTU yPaBHEHUA YYUTHIBAIOT, COOTBETCTBEHHO, PA3MHOXKEHIE, KOHKYPEHIIUIO 32 PECypPChl 1
KBOTY BbLIOBa. [jist Bcex BO3MOXKHBIX 3HaUYeHUH Ko3dpunmenta b > 0

(a) mocTpoiiTe aBHO BCe (KaK HEOTPUIATE/THLHBIE, TAK M OTPUIIATETHHBIE) PEIIEHUs] 9TOTO yDABHEHUS,
(6) mapucyiite ha30Bble TOPTPETH U ICKU3BI HHTEIPATHHBIX KPUBBIX.



3anmadva 1.5. Paccmorpum cemeiicTBO ypaBHEHM
i=a2%+te

(a) OnmmiuTe Ka4ECTBEHHO, KAK YCTPOEH ero ha3oBblil HOPTPET U CeMeHCTBO HHTErPATbHBIX KPUBBIX B
3aBUCUMOCTH OT E.

(6) Ilycrb € > 0. Pacemorpum perenne ¢ nadaababiM yeiosuem x(0) = —1, u nyers x(7T) = 1.
Jokaxkwure, uto npu € — +0 T = T(¢) umeer CTENEHHYIO ACUMITOTHKY, TO €CTh JJIi HEKOTOPBIX
KoHcraut ¢, € R (kakux?) Bepuo, uro T'(g) ~ ce®.

Bazava 1.6. Onunmre KadeCTBEHHO [OBEJCHUE GCEX DELICHUil CJICYIONEro YpaBHEeHNs, YI0BIeTBO-
psiiux HadabroMy yeiaosuto x(0) = 0.

(a) & = +/|sinz|, (6) &= /|sinz|sgn(sin(z/2)).



