YciaoBue
3amaua 11- 1. Pazmunka.
«Pasmunrar cocmoum u3 08Yyr noumu He C8A3GHHBIM MedHcdy cobot. 3aday.

Samaua 1.1.

[IBe 3apsKeHHbIEe YACTUIIBI JIBUKYTCS 110 KPYTOBBLIM TPACKTOPHUSIM C TIOCTOSHHON yIJIOBOW CKO-
POCTBIO W, PACCTOTHUE MEKJIy HaCTHUIIAMH PABHO 7', MACChl YaCTHUI[ PABHBI M U My. HacTHUIBI
B3aUMOJICHCTBYIOT TOJIBKO MEXKJIy cO0OM, BHEIHUX cuj HeT. Haliiure MOJHYIO SHEPTHIO JTaHHOMN
cucteMmbl. HYemy OyjieT paBHA 9Ta SHEPTHA, €CJIA My > My 7

Sagaga 1.2

B yuebnuke dusnkn (B.B. ZKuxko, JI.I. Mapkosua: Pusuka yued-
HOe 1ocobue st 11 Kiraccos...)

puBejieHa hopMyJsIa s SHEPTUil CTAIMOHAPHBIX COCTOSTHUN aTOMa
BOZOPOIA

2 21.2 4 1
g = 2k me 1 (1)
h? n?

layiee Ha ocHOBaHUU 3TOW (DOPMYJIBI PACCUUTHIBACTCA CIIEKTD U3-

JIydeHus aToma Bojiopoja. 3 nmpuseiennoit (hopMysibl caeayerT, 9To

CIEKTP M3JIYIeHHsT BOJIOPO/Ia M €r0 TAXKEJIOr0 U30TOoIIa JefTepus JO/KHBI coBITaaTh. OIHAKO TIa-
TeJILHO MTPOBEJICHHBIC M3MEPEHN TOKa3aJn, 9TO JINHBI BOJIH U3JTYYEHUs BOJOPO/Ia U €TI0 M30TOoIla
JefiTepusi HE3HAYUTEIBHO, HO BCE YK€ OTJIMIAIOTCH.

Paccunraiite oTHOCHTETEHOE MI3MEHEHUE JIJIMHBI BOJIHBI, COOTBETCTBYIOIIEH MTEPEXOILY U3 COCTOSI-
Hust n = 3 B cocrosinne n = 2 (OCHOBHAs JIMHUsI cepru BajibMepa), pu 3aMeHe 00bIYHOIO BOJ0PO/IA
Ha JieldTepuii:

_Ap— g

- )

3

r7e Ay, Ap -JIJIMHBI BOJIH YKa3aHHOW JIMHUU JIJIsi OOBIHOI'O BOJIOPOJIa U JiefiTepusi COOTBETCTBEHHO.
Jetimeputi — uzomon 60dopoda, A0po KOMOPo20 COCMOUM U3 00H020 NPOMOHA U 00HO20 HETUMPOHA.

*Cunraiite, 9T0 MacChl MPOTOHA U HEATPOHA PABHDLI, a OTHOINEHHE MAaCChl 3JIEKTPOHA K Macce
IpOTOHA paBHO 2= =~ 55 1071*
P
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Pemenune

Samaua 11- 1. PazMmunka.

Samaua 1.1.

Cuta B3amMOJIEHCTBUS MeXKIy 9YaCTUIAMU IEHTPAIbHAA, TO
€CTh 3aBUCUT TOJBKO OT PACCTOAHUA MEXKJy YaCTUIAMU U Ha-
IIPaBJICHA BIOJb IPAMOU, COCINHLAIONICH IEHTPHI 9TUX YaCTHUII.
Bpamenne gacTuil mpoucxoauT BOKPYT UX MEHTPa Macc, KOTO-
PBIIi OCTaeTCd HENOJABUYKHBIM, TaK KaK BHEIIHHWE CHJIbI OTCYT-
cTByIOT. [losmHas sHeprus cucTeMbl ABJISIETCS CyMMON KUHETHU-
YEeCKON 9HEPTUN YaCTUIL U TTOTECHIINAJIBHON SHEPTUA UX B3aNMO-
neticrBugd. Kunernyeckas sHeprusl 9acTUIl OMUCHIBaeTcst hop-
MyJI01

mi V2 moVE  muriw?  meoriu?
Fr. = = ) 1
F 5 T 5 T (1) e

Ine 71,79 - paamychl OpOUT YaCTHUI, WA PACCTOSHUA OT COOTBETCTBYIOIMIEH YaCTHILI 10 MEHTPa
mace. B dopmyne (1) kunernueckast SHEPrusi BhIPasKeHA Yepe3 yIJIOBYI0 CKOPOCTb, TaK KaK OHa
OJMHAKOBa, JJIs 00EMX YacTHIl, KPOME TOro, OHa 3aJaHa B ycJoBHU 3ajaqn. Ourypupyiomme B
dbopmyiie (1) paccTosiHust yIOBJIETBOPSIIOT YPABHEHUSIM

N +Tre=r1T

miry = Moaro (2)

Bropoe ypaBHenue ciieryer u3 ompejieseHus eHTpa Mace AByX dactuil. 13 ypasuennii (2) cremyer,

49TO
mo
rn—=-——T
mi1 + ms
ma
rg = ——"—7 (3)
mq + mo

[MoscraBiisist 9TH BuIpakeHus B (OPMYJTy Jjisl KHHETHIeCKOi sueprun (1), mosyaum

2,2 2, 2 2 2 2
myriw MaT5w w Mo mq
E, = + =—my|—r) +my| ——r —
2 2 2 my + me my + me

2mq + msy
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B namnoit 3a1ade cuaMu B3auMOIEHCTBUS MOI'YT OBITH CHJIa KYJOHOBCKOIO 3JIEKTPOCTATHIECKO-
r0 B3aMMOJIEHICTBYS U CUJIa TPABUTAIIMOHHOTO B3aMMOJIEHCTBI (B YCJIOBUM HE OTOBOPEHO, UTO €10
caiestyet npeHebpedn). list 9TUX B3auMOIeiCTBII BBIIOIHSIETCSI TIPOCTOE COOTHOIIEHNE MKy MO-
qyseM cuibl F(r) u morennmasbHoil sHeprueit B3anvogeiictsus U (r):

U(r)=—rF(r). (5)

3HaK MUHYC B 9TOl (hopMysie BOSHUKAET U3-3a TOTO, YTO PE3Y/IbTUPYIONAs CUIa B3ANMOIEHCTBUS
eCTh CuJia TPUTsKeHns (MHade Obl ONMCAHHOe JBIZKeHHe ObLIo HeBo3MOxKHO!). Jljist pacdera 1mo-
TEHIINAJILHON SHEPTUHU 3aITUIeM YpaBHEHNE BTOPOTro 3akoHa HbIoTOHA T OTHOM M3 YaCcTHI]

miriw? = F(r) (6)

W ymHOXKUM €ero Ha 7, B pe3yJibTaTe Yero MOy IiM:

U myms
rE(r) = mirw’r = my | ———r | Wi = ———— 22 (7)
mi + mo my + mo

[Tpu BBIBOJIE HCHOIB30BaHA (opmyia (3) Ui PACCTOSHUS T .

U3 nosyuennoro Beipazkenns cieayer (¢ yiaerom dbopmyi (4) u (5)), 9ro moTeHnnaibHas SHEPrust
B3AIMOJIEHCTBHS OTPHUIATEIbHA U 10 MOYJIIO B JBa pa3a OOoJIbIle SHEPIUH KHHETHIECKO:

U=-2F (8)
Taxum oOpazoM, MmoJTHAA SHEPIUs PACCMATPUBAEMON CHCTEMbI OKa3bIBACTCH PABHOI:

1
E=U+E = —E, =~ ;2.2 9)

2mq + mo

Ecin Mmacca ojiHO U3 9acTuI] 3HAYNTEIHHO IPEBBIIaeT Maccy BTOpoii (mgy >> my), To B hopmyIty
(9) MOXKHO 3ammCcaTh B BUJE

I mmy , 1 9 9
p=_- 2 - . 10
2m1+m2rw 5w (10)

Q

B sroMm npubimzKeHUr MOXKHO CUYUTATh, YTO 0OJiee TsKejasd JacTUIla MOKOUTCH, a 0oJiee Jierkas
BpalllaeTcs BOKPYT Hee.

Takzke ormerum, uro dopmysna (9) 0OBIMHO MHTEPIPETHPYETCs CJIECILYIONMM 00pa3oM: «3ajada
JIBYX TeJI», BCETJIa MOYXKET OBITh CBeJcHA K 3a/lade JBUKCHUS OJTHOTO TeJja C NPUBEJICHHON Maccoit

miymes

_ 11
h= (11)

80KPY2 HENODBUINHCHO20 UEHMPA.
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3agaya 1.2

[Ipuseiennas B yueOHuKe (popMysia MoydeHa B IPUOIUKEHNUN, 9TO JIEKTPOH B aTOMe BOJIOPOIa
BpalaeTcsi BOKPYT HEMOJIBUKHOTO sapa (Kak BOJOpoJa, Tak u Jeiitepusi). OHAKO B3aumMojeii-
CTBYIOIIUE YAaCTHUIbI JBUXKYTCA BOKPYT OOIIEro MEeHTPa Macc.

B npempiayieit 3a1a4e ObLIO MTOKA3aHO, YTO YYET 3TOr0 0OCTOATEHLCTBA MPUBOJUT K TOMY, UTO
B opMyJIe [T SHEPIUH BMECTO MACCHI JIETKOW 4YacTHIBl (B 9TOI 3a/ade — 3JIEKTPOHA) CJIe/lyeT
[TO/ICTABJIATH 3HAYECHUE TTPUBEJICHHON Macchl. IMEHHO ydeT 3Toil MonpaBKy MPUBOJUT K TOMY, 9TO
SHEPI'UU yPOBHEM, a, CJIeJOBATE/ILHO, U CIEKTPbI 9TUX U30TOIIOB Pa3/IndaloTC.

Paccunraem IIpuBeJEHHbIE MaCChI IJId BOJOPOda U ,HefITepHH (y‘{I/ITbIBaH MaJIOCThb OTHOIIIEHMA MacC-
ChbI 9JIEKTPOHa K MaccCe HpOTOHa)

Jlnst Bojtopoa:

mpMe MmMe Me
= = ~ me 1 — = Me 1 - 3 1
= e = s (122 ) =19 )
mp
J1d Jieirepud
2m,me Me Me
o= o Mo (1= o) = (1-5). 2
2my +me 14 € 2m,, 2
2m,,

He citoxkHO 1ostyauTs (popMyI1y st JJIMHBI BOJHBI IIEPEX0/ia, OJHAKO JIJIsi pacdeTa OTHOCUTEIHHO-
ro ¢JBHUIa 3TO He Tpebyercs. /locTarodHo 3aMeTHTh, 9YTO paccMaTpuBaeMasl JIJIMHa BOJIHBI 0OPaTHO
MIPOIIOPIMOHAIbHA TTPUBEJICHHO Macce. elicTBUTEIbHO, SHEPTUs U3y daeMoro (poTOHA PaBHA pa3-
HOCTH SHEPruil ypoBHeil (KOTOpasi MpONOPIMOHaIbHA IPUBEJIEHHOI Macce).

CiietoBaTeIbHO, YACTOTA M3JIyUE€HUs TAKZKe MPOIIOPIINOHAIbHA ITPUBEIEHHON Macce, TIO9TOMY JITU-
Ha BOJIHBI 0OpaTHO TponopIrona bua eif. Mrak,

A== (3)

Tak Kak pas3jimdue B IIPUBEJACHHBIX MacCCaX MaJlO, TO U pa3/iIndue Meay AJINHaMKU BOJIH TaK>Ke Ma.Jlo,
IIO9TOMY MO2KHO 3allCaTb HpI/I6JII/I}K€HHO€ BbIpa2KE€HHe

C
A JJId OTHOCHUTEJIbHBIX BEJINYMH
AA _ _Ap (5)
A It

[ToncraBisis HalieHHbIC 3HAYCHUS ITPUBEICHHBIX MACC, HOJIYIUM TPeOYeMbIil pe3y/IbTaT:
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54
ell—= ) —me(l—7)
_/\D—)\H__MD—MH__m( 2) me( B o
R T o= =27-10 (6)

To ecTb Bce JJIMHBI BOJIH B CIIEKTpE JIefiTepus OKA3BbIBAIOTCA IMPUMEPHO Ha TPU COTHIX ITPOIEHTA
MEHbIIIE JTMH BOJIH B CIIEKTPE OOBITHOIO BOJAOPOJA: M STOT U30TOMMICCKUIl CJABUT TOYHO n3MepeH!
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