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Hint 2

BAZKHO! 3ajaua sBisercs 0JJHOBPEMEHHO ¥ XUHTOM, U aJIbTEPHATHBOI K OCHOBHOI 3a/ade.
Tpu BazkHBIX MOMEHTA!

1. Bur moxKeTe 1poa0/2KaTh IPUCHLIATH PelleHne OCHOBHOM 3a1atm.

2. B yoboit MmoMeHT 10 (buHAIBHOTO Jie/TaiiHa BbI MOXKETe IepeiiTh Ha PeIieHue aibmep-
Hamuenot 3adavu. Eciam BB 9TO nemaere, TO B caMOM HadaJje pelleHus: Hamuiure: 5
nePeTodcy Ha pewenue asvmepramuehot saadavu! B stom ciaydaae [lrpadnoit Koadbdu-
IUEHT 3a aJbTEPHATUBHYIO 33/1a9y OyJIeT paBeH

072 kil.opi’

rje p; — OaJul 3a MyHKT, a k; — 1mrpadHoil KO3 UIUEHT 3a COOTBETCTBYIONINNA TYHKT
Ha MOMEHT Tiepexojia Ha AJbTepHaTWBHYIO 3ajady. Ipyrumu cjoBamu, MaKCHMAJIbHBII
6asl1 3a AJBTEPHATHBHYIO 33/la9y PaBeH MaKCHUMAJIbLHOMY Oaslly, KOTOPBI BbI MOXKETe
[OJIYINTh B MOMEHT TIepexojia Ha Hee, yMHOKeHHOMY Ha 0,7. Samerum, 4To mrpadHOit
ko3 durmeHT He MoxkeT ObITh MenblIe (,1. TakxKke HAIIOMUHAEM, YTO PEIICHUS OCHOBHOIM
3a/Ia91 C 9TOO0 MOMEHTa He MPOBEpAIoTcsd. Byibre BHUMATE/IHLHBIMM!

3. 3ajaga cOCTOUT U3 HECKOJbKUX MyHKTOB. IllTpadHoit MHOXKUTE/IH, 3apaboTaHHBI 10
93TOro IIPpUMEHAETCA KO BCEM IIYHKTaM. B ,ZLa.HbHeIU/IH_IeM Ka}K,ZLbIIZ IIYHKT OII€EHUBACTCA KaK
oTJe/ibHas 3ajiada. Kcin Bbl mpuchbLIaeTe pelieHne 6e3 KaKoro-ambo IyHKTa, TO ero pe-
menne cuntaercs Incorrect. Bosee moapobHo 0 Haduc/IeHIN OAJLIOB JIJIsI COCTABHBIX 3a,/1a9
cmotpuTte B [IpaBuiax nposeenns KyOka.

AnbTepHaTUBHAS 3aa4a

YHactp 1. Pa3oBble TOPTPETHI

1. (0,5 6annra) MatepuaibHas TOUKA €IMHUTHON MACChl HAXOIUTCS B COCTOSIHUE TTOKOsi. Ha
TOYKY Ha9MHAET JIeHCTBOBATD MMOcTOgHHAA cuta F'. 306pa3uTe (hazoBblii MIOPTPET TaKOro
JIBUZKEHUS TIPU IMIECTU PA3JIUIHbIX 3HAYECHUAX CHJIbI F .

2. (1 6aan) BapsizkeHHasi JYACTHUIA JIBUYKETCs B [0JIe PABHOMEPHO 3apsZKEHHOIl ILIOCKOCTH.
3apsi/1 IJIOCKOCTU U YaCTHUIBI UMEIOT OJIMHAKOBBIN 3HAK. K/ gacTuiia jo/1etaeT J10 mI0c-
KOCTH, TO OHA IPOJIETaeT CKBO3b Hee. M306pa3uTe Bce BOBMOXKHBIE TUIIBI (ha30BBIX TOPT-
PETOB TaKO#l CUCTEMBI, TPU PA3TMIHBIX HAYATHHBIX yCJIOBUIX.

Yacte 2. /IBe 3Be3abI

Paccmorpum crucreMy, COCTOSIIYIO M3 JIBYX 3BE3]I OJMHAKOBOW MacChl, JBUMKYIIUXCS BOKPYT
00I1Iero MeHTpa Macc 10 OKPY?KHOCTSAM € TOCTOSHHBIMU 110 MOJIYJIIO CKOPOCTSIMH.



3. (0,5 6aana) Jokaxkure, 9T0 OKPYKHOCTH, 110 KOTOPBIM JBUKYTCS 3BE3/IbI, COBIAJIAIOT.

Bsejiem ycsioBHYyIO cuctemy equHuIl. Byjaem cauTarh, 9TO 3BE3/1bl UMEIOT Maccy m = 1 / 2, repu-
oJ1 oOpallieHus 27, paJinyc KPyTroBbIX opoUT 3Be3/1 a = 1, rpaBuTaInimontas rnocrogutas G = 1.
[IycTh moMuMO JIBOITHO#M 3B€3/1bI B TPOCTPAHCTPAHCTBE JIBUZKETCS II/TaHeTa, Macca KOTOPOi Ha-
CTOJILKO MaJia IO CPaBHEHUIO C MaCCOl 3BE3/1, YTO €€ BUJIAHUEM Ha UX JIBUKCHUE MOXKHO IIpEHE-
Opedb. 3Be3IbI B3aUMOIEHCBYIOT C IJIAHETON 10 3aKOHY BCEMHUPHOIO TArOTeHHsdA. PaccMoTpum
cJIydail, Korja IiaHeTa JBUKETC BJOJIb MPIMOI JIMHUK, TTPOXOJIICH Yepe3 oOIIuil IeHTP Mace
3Be3]1 1 OPTOTOHAJIBHON TJIOCKOCTH WX jBrmkeHus: r =0,y =0,z = z(t).

4. (1,5 6asna) 3anmimure ypaBHEHWs JIBUXKEHUS TJIAHETHI U MOCTPOiiTe (ha30BbIil ITOpTPET
Ha IIJIOCKOCTH Z, Z.

[IycTh 3BE3/ABI ABUXKYTCS IO SJIIATICAM OTHOCHTE/ILHO ODINEro IeHTPa Mace C KCIEeHTPUCHTE-
ToM e. Toryia ypaBHEHUS JTBUXKEHUSA YCJIOKHAIOTCS:

Z=— i F —esinFE =t.

((1—ecos E) + 32)3/27

5. (1,5 6aana) Tocrpoiite ceuenne [lyankape Ha MI0CKOCTH 2, 2 JJisl PA3IMIHBIX 3HAYCHUIT
skcrearpucurera: ¢ = 0, 0.1, 0.3, 0.5, 0.7, 0.9. 3a mar orobpakenust Bo3bMure t = 2,
navaspible yerosus 0 < z(0) < 3, 2(0) =0, £ = 0.

6. (3 basara) YKaxuTe Hada bHbIE YCIIOBHUSI, JIJIsI KOTOPBIX PEATU3YIOTCS CIIEJYIONHEe DK~
MBI JIBU2KEHUS:

(a IJIAHETa MMOKOUTCA B IIEHTPE MAaCC JABONHON CUCTEMBbI (pemeHHe Sﬁﬂepa);

[EPUOIUIECKUE KOJTeOaHNA;

(c

)
(b) saryxarormue KoJaebaHUs OKOJIO TIEHTPA MACC;
)
(d)

KoJieOaHusd C HapaCTanmeﬁ aMHﬂI/ITy,ZLOfI, 3aBepHIaronecd yxXOoJ0M IIJIaHETbI Ha Oec-
KOHE€YHOCTD;

(e) KosebaHust ¢ HapacTaloIIell aMILTUTY/0i, HO 6e3 yxoja Ha GECKOHEYHOCTD (OCIIIIN-
pYyIOIIHe JIBUKEHMUSI ).

Yactp 3. IIyTh Touku. JIuneitablii cay4daii 11

[IpoiiuTe B ajbTepHATHBHYIO TeTpaJjky. Paccmorpure B Terpaju KiaeTKy «IIyth Toukms. B
9TOM paszJieJie aHaIM3UpyeTcs cieyomas «byakius»: {\x} — apobHas yacThb Az, riae A = const > 0.
Bo Bcex myHKTax 9TON YacTy 3a/a49u Mbl OyjIeM pacCMaTpUBATh TOJBKO 3HadeHus z € [0, 1].

7. (0,5 6annra) Nzobpasure f(x) maa A = 2.
8. (0,5 6anna) Kauecrsenno nzobpasutre f2(x) u f*(z) npn snavenuax A = 2, A = 2,5, A\ = 4.

9. (0,5 6aana) Haiimure 3aBHCHMOCTD YUC/IA TIOJIOKEHU PABHOBECUST OT CTEIEHU (DYHKIUHI
npu A = 2.

10. (0,5 6aana) OTkpoiiTe KIeTKY TeTpau B pasjeie «/luckpernast Mojiesb. JInHel b ciry-
qait». IaMennTe «pyHKIUO» Ha Ty, 9TO M3ydaeTcs B aJbTepHATHBHON 3amade. B sTom


https://colab.research.google.com/drive/1CodJfjmPAbqc-ZcSAdizUvj5tgpLPUrc?usp=sharing

pasjiesie n300parkaloTcsd BCe 3HAYEHUsi, KOTOPbLIE IOJIydaeTcs MOcje OOJIBIIOro KOJInde-
cTBa oTobpazkenuit ipu A u3 juarazona ot 10 jo 20. [lonpobyiiTe mpoaHaM3upOBaATDH
MOJIYICHHBIN PE3Y/IbTAT.



