IMKOJA B «KBAHTE»

Xo4elLlb 0DLLaTbCA —
3NyYal

A.CTACEHKO

BO3MOXHOCTb BO3AEVICTBYS OLHOIO T€MA Ha APYroe Ha pac-
CTOSHMI YEPE3 MycTOTy BE3 MOCPELCTBA HYEro-HMbyAb eLye...

— /151 MEHS 3TO HACTO/IbKO BECCMbICIIEHHO, YTO, 10-Moemy, K

TaKOMY 3aKITIOHEHIIO HUKOIAA HE MOXET IPUUTH YE/IOBEK, 00-
JI8ARAI0LUYMI [OCTATOYHOM CITOCOBHOCTBIO Pa3buparscs B @u-
J10COQDCKIX BOMPOCaX.

EMCTBUTEJILHO, ECJIM BbI I10-
IDI TEPSIIM B JIECYy POJHBIX MJIN 3HAKO-
MBIX, PEKOMEHIYETCS KpUYaTh <ay!s.
IIpaBna, TyT HET MyCTOTBI — aKyCTHYeC-
KHe BOJIHBI PACIIPOCTPAHSIOTCS B BO3/LY-
xe. Ho Bo BcenenHnoit rpomMasinyio posb
UTPAIOT BOJIHBI, CIIOCOGHBIE PACIPOCTPA-
HSTBCS U B BaKyyMe.

[IpencraBum cebe 1Ba 3apsiia MPOTHU-
BOIIOJIO}KHOTO 3HAKA — OJMH TSIXKEJIbIi
TTOJIOXKUTETbHBIN, APYTON JIETKUIT OTPH-
1ATeJIbHBII, BPAIIAOINIICS BOKPYT Iep-
Boro (puc.1). Kro momymasn, uto ato
aToM BOJIOPO/IA C ITPOTOHOM B LIEHTPE, —
He COBCEM MPAaB, TOCKOJIBKY MUKPOMUP

Puc. 1

HY’KHO OIIMCBIBATD IIPU TIOMOIIIN KBAHTO-
BOIl MEXaHWKH, a Mbl COOMpaeMcs Oc-
TaTbCS B paMKaX <«OOBIYHON» (PUIMKH.
ITpocro mmeeM aBa 3apsja, W OAUH U3
HUX BPAIIAeTCs BOKPYT APYTOro.

fAcHo, 4TO 3TO 8pPAULEHUE MOKHO TIDE]T-
CTaBUTb KaK /IBA B3AMMHO IEPIIEH/IUKY-
JSIPHBIX KOJAeOanus co caBuroM ¢as Ha
w2:

2 2 _ .2 2 .
x" +y =71 cos ot +7r° sin” wt =7°

.HbtoToH

(n60, Kak XOpOIIO M3BECTHO, Sint =
= cos(wt = T¥2)). TyT Mbl e11ie pa3 BCrom-
HUJIH, UTO JIAXKE PAGHOMEPHOE [IBUKEHUE
[0 OKPYKHOCTH €CTh YCKOPEHHOE JIBH-
JKeHde, fa He OAHO, a JBa. MOKHO
CKa3aTh TaK)Ke, YTO Mbl HMEEM JIBa QUno-
a5 (¢ 1IepeMeHHbIM PACCTOSHUEM MESK/LY
3apsIaMi).

Ho, kak yuar B mkoJje (M nIpaBH/IbHO
JIeJ1aloT), KaskIbIi KoJeG/onmiics 3a-
PS/l M3JTydaeT, IPUYeM MOIIHOCTb 3TOTO
I/I3J1y‘leHI/I$I IIPONOPIIOHAJIbHA YETBEP-
TOli cTenenn yacToThl. B pesyJbrare oc-
UJLISTOP — B HAIlleM CJIydae 3TO JUIOJIb
— KQKIYT0 CEKYH/Y IOJIKEH TEPSTh CBOIO
sHepruio W Tak, 4to

W (1)
dt ’

Bbipa3uM sHEPTHUIO AUIOJS Yepe3 pac-
CTOSTHUE MEXK/y 3apsi/laMy ¥ 1 BeJINYNHY
3apsaaa g. Cuila X KyJOHOBCKOTO B3au-
MojieiicTBust (IPUTSKEHUs) paBHA

CJIeJOBATEJIbHO, IIOTEHIIUAJIbHAA 3JHEP-
I'UsT B3aUMOJIEICTBHS €CTh

2
w, =k

r
Kunermueckyio suepruio W, = mvz/2
(IIeHTPAJIbHBIN 3aPsA/T TSKET M «HETIO/I-
BIDKEH») MOXKHO IEPEINCaTh C YYeTOM
TOTO, 4TO KYJIOHOBCKas CHJIa obecredn-
BaeT IEHTPOCTPEMUTEIbHOE YCKOPEHNE,
paBHOe

Toraa monHast 9HEPrUsi CUCTEMbBI, PaB-
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Hasi CyMMe€ TOTEHIMAJIbHOI M KUHETH-

4YeCcKOU aHepruii, Oyaer

W=W, +W, =
kq

2

r 2 r 2 r

2 2
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(oTpuLATENBHBIH 3HAK OMHMCHIBAET TOT
akT, 4TO ABMKYIMIICS 3aps/L HE MOKET
YHTH «Ha GECKOHEYHOCTD» ).

TlopaGoTtaem Terepb HaJl BbIpA’KEHU-
em (1), crapascb ypaBHATb XOTsI Obl
Pa3MEpPHOCTH €ro 06enX YacTei.

IIpexxae Bcero 3ameTum, 4TO M3MEHE-
HUE SHEpPTrun B eZ[I/IHI/IHy BpeMEHU IIpOo-
MOPIMOHAJIBHO CaMOW SHEPruM B JIaH-
HBI MOMEHT BpEMeHH. IJTO JIOBOJBHO
o6iiee tosiokenune. Hampumep, y6bLib
aTOMOB HEKOEro PaJMOaKTHBHOTO H30-
TOMa MPONOPIMOHAIbHA HMEIOIIEMYCS
KOJINYECTBY aTOMOB:

dN _ 1

dt T
rae T — XapakTepHoe BpeMs pacnaja,
OTKY/Ia TIOJIYYAETCsT 9KCIIOHEHI[MAIbHBIN
3aKOH

N(t)=N,e ™.

Wnu, yBenmyenue uymcaa MHUKPOGOB B
[UTaTeJIbHOM OyJIbOHE B €/INHUILY BpeMe-
HU TPOHOPIIMOHATIBHO HMX HAJUYHOMY
KOJIUYECTBY

dn
— = +an,
dt
OTKY/Ia OISITb-TAKH
_ at
n=mne

TOYHO TaK e CKOPOCTh POCTA JACHEKHO-
ro BKJaZa B GaHKe NPONOPHMOHATbHA
HaJIMYHOCTH B IaHHbIT MOMeHT (eciu He
YYHUTBIBATH <«YEPHBIX» BTOPHUKOB,
cpen,...).

Taxum o6pasoM, Boipaskenue (1) Mosx-
HO YK€ HECKOJIbKO KOHKPETU3MPOBATh:

— -, (2)

B pesyJbrate cieBa nMeeM Pa3MEPHOCTD
1/c, cmpasa 1 ct. [lasee, TOCKOJBKY
peub uzeT 06 3JIEKTPOMATHUTHOM U3JTY-
YEHUH, COBEPIIEHHO eCTECTBEHHO BCIIOM-
HUTb O CKOPOCTH CBETa B BaKyyMe C,
KOTOpasi UMeeT Pa3MEePHOCTb M/C U CO-
JIEP’KUT B 3HAMEHATEJIe TaK HYKHYIO HaM
CeKyH/y B IIEPBOM CTeleHNu:

1 dw w' 3)

W dt &
Ho uro 310 — Teneps cripaBa B 3HAMEHa-
Teste CTouT MmmHmii M° . A y HacC Kak pa3
€CTb XapaKTepHbIi pa3Mep ! 3ammiiem:

1 dwW o’

-~ -

W dt ¢

1
~——. (4)
T



