Mexanuka 2024
JOMAIIHEE 3AJAHUE Nt 2

Cpok cnaun 3aganusa: 1o koHna gusd 14.02.24

Da3zoBble NOPTPETHL B 3aa4axX 1 u 2 JOJZKHBI CONEPsKATh BCe 0COBbIe TOYKH CHCTEMBbI
(Touku paBHOBecHsI), cenapaTpHUChl, XapakTepHbie (ha30Bble KPUBbIe s Beex obsacreii
drazosoro npocrpaHctia. Ha (pa3oBbIXx KPHBBIX CTpeJKaMH JOJKHO ObiTh 0603HAYEHO
HanpaBJIeHUEe JBVXKEHHUH CHCTEeMbI.

1. Hapucyiite ¢dazoBblii mopTper o JHOMepPHOH MaCCHBHOM HaCTHIBI, HAXOAsAUIeHCd B CUIOBOM
noJe, 3a1aBaeMoM norernuanom Mopeal:

Uz) =€ * =2

2. Hapucyiite ¢azoBblil DOpTpeT 0JHOMEDHOH MACCHBHOI YaCTHIIBI, HAXOIAIIEHCS B CHIOBOM

)

IIoJie, 3ajaBacMoM CJICTYVIONINUM IMOTeHIIHAJIOM:

OnpegennTe 4KCI0 Pa3IuYHbIX (A30BBIX KPUBBIX, OTBEYAOMIHX 3HAYCHUAM TTOJTHOM MeXa-
HHUYeCKOH 3Hepruu cucreMnl £ = —2,—-1,0,1,2,3,4,5.

3. Tlomb3ysch 33aKOHOM COXPAHEHUS YHEPIUH O/IHOMEPHOH HacTHlb: F = "‘T""2 + U(x) = const
IpY ABHKCHUH B TOJe ¢ ioTeHipatom U (), ee ypaBHeHHe [ABUKEHHS MOKHO IIPEICTABUTDL B
BEAC JH(DEPEHITHATEHOTO Y paBHenHst IepBoTo mopsiaka: 4 = +./2 (£ — U(x)).

HHTerpupys 910 ypaBueHnue, J0OKazKHTe, 4T0 BPEMs JIBUACHUS 110 cenepampuce U3 J060ro
JOIYCTHMOIO HAYATBHOTO T0JI0KEHHsS [0 TOYKH HEYCTOHYMBOTO DABHOBECHS X IIPH VCJIOBHU
U"(zg) < 0 Geckonedno Besnko. MHbIMA CJIOBAMHE, JIOKAZKHTe, YTO JIBUIACH [0 CEIAPATDHCE,
JaCTUIa HUKOTA He JOCTHIHET MOJIOKEHHs HeyCTOHYHBOro pABHOBECHS.

42 Tlyers S(F) — niomans hurypsl orpaHnieHHoH samrnymoti $pa3oBoil KPUBOH, COOTBET-
CTBYIOIIEH IBHKEHHIO YaCTUIBI Macchl m ¢ 3neprueit E. JJokaykure, uto nepuon 7' IBUKeHUs
YACTHUIILI 110 3TOi (ha3oBoil KPUBOH
dS
dE
Heropuueckn norennman Mopea HCHOAb30BALCH TS TPHOJIMKEHHOIO OMUCAHUS KOTeDaHU{ aToMOB B 2-

aTOMHBIX MOJIEKYJlaX.
235,10 4 B.H. Aproab,ia “Marematitiec : ”
ajialia B3sTa H3 § KHHUTH JFLAPHOIBAA TlaTeMaTU'IeCcKe MeTobl KJaccu1ecKolil Mexaguky .

T=m




5. Hacruna apmxercs B npocrpancrse R mon aeiicteuem cmiabl F. KOMIOHOHTHI CHIIBL B
JEKapTOBOH CHCTEMe KOOPIAMHAT HMEIOT BHT

By =gr—%, Fy =1z — ay, F, =azxy+ z.

3aech o — BelecTBeHHDIH apaveTp, a (T, 7, z) - KOOPIUHATHE YACTHIIBI.

—

a) Haitnure snavenus napamerpa o, NPH KOTOPBIX CHJIa F' MOTeHIHAIbLHA H ONpPEeIeIuTe
coorsercTByonuit norennuan U(zx,y, z).

) IIpu NpPOM3BOALHBIX 3HAYEHHSX v HAlliuTe paboTy cuIbl F pu nepeMelleHny TACTHIIBI
BJIOJIb KDUBbBIX 7y, H “yg, [Je:

(*) m npeacrasasier coboit ayry okpymuocTn 12 +y? = 1, z = 0, 3aKTI0YEHHY 10 MEKTY
rouxkamu M;(1,0,0) u My(0,1,0).
(**) . npeacraBnger coboit OTPE30K BUHTOBOH MuHuu 2 + ¥ =1, z = 2p/7, 3aKmo-
HeHHBIH Mexay roukamu M(1,0.0) u My(0,1,1), rae tgyp = y/z — nonspHbL
yroa B maockoctd z0y.

6. [dBrraomascs B MIOCKOCTH YACTHIA COEIMHCHA ¢ HATAIOM koopaunat (0,0) ¢ nomompo
HEBECOMOM NpyKuHbl. CHila YIPYTOCTH NPY>KUHBl HMCET BH/T

F= —KpEy, p=1/324 92,

371€Ch €, — OPT MO/IAPHON CHCTEMBI KOODAMHAT, (1, Y) — JAeKaPTOBBI KOOPAMHATHI YACTHIIbL, K >
0 - koappurmenT yupyroctu npyxxunet. Haiianre paboTy CHJIBL YIPYTOCTH [IPH TTePEMELICHUH

- 3 g
HACTHIB! W3 TOUKH ¢ abcruccoll 7 = 0 B TOUKY ¢ opauHaTOi y = 0 BIOMIL KPUROH Y=

7. Ha Tpenuposke coprcMen npoferaeT Kpyr pajguyca R ¢ MOCTOSHHOR M0 BeJHdiHe CKOpO-
CTbIO v. B MOMeHT cTapra naBcTpety cropTeMeny Hauupaer JAYTDL HEIPEPBIBHO YCUJIHBAIOLI U -
cd Betep. Hampasrenue serpa ¢ Teuennem Bpemenu me H3MEHACTCH, a ero CKOPOCTh MEHSIeTCS
o 3axkony V = at? e a > () koHcranTa, ! BpeMs, Ipouie/inee ¢ MOMeHTa crapra. Cuna
CONMPOTHB/ICHUA BO3/yXa, ACHCTBYIOMAs HA CHOPTCMeHa, paBHa

F=—xi,

e @ — CKOpOCTh Geryna oTHOCHTENbHO Bozayxa. C Kakoif CKOPOCTBI) ¥ CIIOPTCMEH JIOJIZKEeH
OezkaTh KPYT, 4T06HI €10 paboTa 110 NPeoI0eH IO COPOTHBJICHIMST BO3ayXa Obli1a MUHHMaJIbHA?
(Pabora coprcMena papHa 1o BeJMUMHE I TPOTHBONOIOKHE 110 3HaKy paboTe CHbI CONPOTHBIICHHS!
BO3yXa.)

8. Bycunka maccsr m ckoapsut 63 Tpenms Bob TIPAMOTO CTEPIKHS, PABHOMEPHO Bpallla-
IOMErocs B ILIOCKOCTH BOKDYT HafaJla KOOD/MHAT € MNOCTOSHHOM YIMOBOH CKOPOCTBIO w (CM.
npumep 2 cemunapa 3). B Havaabubiii MOMeHT GYCHHKA HAXOLHTCH HA PACCTOSIHUM pl0) = a
OT Havasia KOODIMHAT, ee Haua/Ibuas PajuajbHas CKOpPocThb pasHa mymio: p(0) = 0. Ha 6y-
CHHKY J€HCTBYET TOJBKO CHJIA PEAKLUH CTepKHs N, HANDABJICHHAS BIO/Ib opTa €, NOMAPHOI
CHCTEMBI KOODIMHAT.

- Hatimure 3aBHCHMOCTD BeTMUMHBL CHIIB PeAKIAHU crepxknss N(f) or Bpemenu u onpee-
auTe paboTy, COBEPITEHHYIO TOi CHTol Ha1l OYCHHKON K MOMeHTY BpeMenu T > (.

- Brruucianre u3aMeHenne KHHETHIECKO SHEPIHH OVCUHKH 33 TOT 7Ke NPOMEXKYTOK BPEMEHU
T u cpaBuure ero ¢ paboroit cuant N.
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