


Yacrora cOGCTBEHHBIX KONEGaHNH KOHTYpA:
0y = e
JLC
YpasHeHUA KoJe6aHU 3apAAa ¥ CHIIBI TOKA:

i

I, sin(0t + @4).

3aryxaroniue xonebanua. Konebauusa B cucremMax
¢ TpeHueM (COIPOTUBICHUEM) 3ATYXAOT U HE SABJIA-
0Tes rapMoHuyecKuMu. CKOPOCTh 3aTyXaHUs 3aBU-
CHT OT CHUJIBL TPEHUA (CONPOTHBIIEHMS).

ABrokone6anua. Tapmonumueckue KoJeGaHnA,
BOSHHUKAIOIYE B CUCTEME IO AefCTBIEM HelepYou-
YeCKOH CHIBI ¥ AJIAINUECS CKOJb YTOJHO JOJTO, Ha-
8BIBAIOT aBTOKOJe0aHMIMA. K HUM OPpUMEHUMBI BCE
MOHATUA, KOTOPHIE OMUCHIBAIOT TAPMOHUYECKHE KO-
nebarus.

BhIHYKIeHHBIe JJIeKTPOMATHUTHBIE KOJe0aHudA.
BRIHYXIEHHBIMA HASHIBAIOT 2JIEKTPOMATHUTHBIE KO-
nebaHusa B CHUCTeMe, BOZHHKAIOINE IIof AeHdcTBUIEM
TMePUOANYECKY MEHAIOIIETOCH HAIPAKCHNA.

Ilepemennsiii Tok. IlepeMeHHBIH TOK — 9TO BBI-
HYXOeHHbIe JJeKTPOMArHUTHBIe KoJseOamusa. IIpo-
MBIIIIEHHAA 9acTOTa IepeMeHHoro Toka v = 50 I'm.

MourHoOCTh IepeMeHHOr0 TOKa:
1
P=3I,U,cos ¢,

rge cos @ — KodhGMUIUEHT MOIGHOCTH, ¢ — CABHT
(haz MeRIY TOKOM U HALIPSKEHEM.
Heiictryromue (3((peKTUBHBIC) SHAYCHU:
= Im . Um
Y - I w2
Py, = I,,U,4c08 0.

I Upp =
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AXTNBHOE CONPOTHBJIEHHE. AKTHBHEIM COIPOTUB-
JIeHUWEM B LTV IePEMEeHHOTO TOKA HAa3BIBAIOT COMPO-
THBJIEHNE, HA KOTOPOM BCST HOJBOIUMAS DK TPOMAT-
HUTHAA SHepruda HeoOpaTuMo mpeobpasyercs B ADPY-
r're BUJHI SHEPTUH.

B 1enu ¢ akTUBHBIM COIPOTUBICHUEM

Poy=I4Us = 1% R.
3akoH [oynsa—JleHua I NePEeMEHHOTO TOKA:
A=TI%Rt.
EmrocrHoe comporuBieHne. EMKOCTHBEIM COIPO-

THUBJIEHUEM XC Ha3bIBAIT COIIPOTUBJIEHNE, OKAa3bI-
BaeMoOe IMIepPeMeHHOMY TOKY 3JeKTPHYECKHM IIOJIeM
KOHAeHcaTopa:

1

XC:a)'

HHayxTHBHOE CONPOTHBIEHHME. MHIYKTUBHBIM
comporuBierueM X,; HasbIBAOT COIPOTHBIEHMUE,
OKa3blBaeMoOe IepPeMeHHOMY TOKY WHIYKIMOHHBIM
DJIEKTPUIECKUM II0JIeM KaTYIIKI:

X;=Lo.
Ha eMKOCTHOM M UHIYKTUBHOM COIIPOTUBJIEHUAX
HeT HeoOPaTUMBIX IIOTEPh SHEepIruun.

@a30BBIe COOTHOLICHHST B menn InepeMeHHOTO
TOKA.
Cuna Toxa Huepe3 aKTUBHOE COIIPOTUBIIEHHUE:

i=1,sin wt.

Cusia ToKa uepes eMKOCTHOE COIIPOTHBIIEHNTE:
a § T
i=1,sin (mt -3 )

Cusia ToKa uepes UHAYKTUBHOE CONPOTHBJICHNUE:

s . TN
i=1,sin (cot+ 3 )
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Ioxnoe COTIPOTHBJIEHHE HeNnu IIePeMEeHHOT0o
TOKAa:

z=JR? + (X, - Xo)*.

Tpauchopmarop. CooTHOLIEHNE TOKOB B II€PBUY-

soit I, u BTOpHUHOH I, o6moTrax TpaHchopma-

TOopa 0es moreps OGPATHO COOTHOIIEHWIO COOTBETCT-

BYIOIIUX HATIPAMKEeHUN:
InepB _3 UBTOP

I U,

BTOD neps

Pesonanc B IOCIETOBATENHHOM M TAapajenb-
HOM KOHTypax. PesoHaHC B Iociie[oBaTesIbHOM U TIa-
paLIeIbHOM KOHTYDAX HACTYIAET IPU BLIMOJTHEHUU
yerosua X; = X . Ilpu sTom



IV. DnekTpoMarHnTHbIE BOJIHbI.
Ontuka

11 xnxace
OBIITUE CBOVICTBA BOJIH

JHeprud 3JEeKTPOMATHUTHOH BOJHBI. [ToBEepPXHO-
CTHasA IIOTHOCTL ] IIOTOKA 9HEPrMM BOJH paBHA
sHepruy F, mepeHoCcuMol B eIUHUIY BpeMeHU uepes
IOBEPXHOCTH S, PACION0KEHHYIO IEPICHAUKYIADHO
HAMPABJICHUIO PACIIPOCTPAHEHUS BOJIH:

E
I==.
St
‘I’pOHT BOJIHBI — I'eOMeTPpHYECKOe MeCTO TOYEK, 10
KOTOPBIX IOIIIN Kogebanusa K MOMEHTY BpeMeH!n t.

Boanosasn moBepxuocTs. 'eoMerpumueckoe mecTo
TOYEK, UMeIoIlee OAHY U Ty Ke Dbazy (cundasHasa mo-
BEPXHOCTD).

JIyu. HampaBienue pacipocTpaHeHUa BOJIHEL Iep-
HTEeHIUKYAAPHO ee GPOHTY.

Da30Baf CKOPOCTh — CKOPOCTH PACIIPOCTPAHEHUST
dassl KosmebaHuA.

Ckopocts cBeTa B cpene:

L
v=——
Eolg’
T/le ¢ — CKODOCTD CBETa B BAKYYMe, €, — DIIEKTpUUe-
CKasd IIOCTOAHHAA, ||, — MATHATHAA IOCTOSHHAL
(c, &, Ly — pyndamenmanvrvie QusuuecKue no-
cmosHHbLE).

CKOpOCTH CBETA B Cpefie U BCEIa MEHBIle CKOPOC-
TH CBeTa B BAKyyMe C.

HMIIy IBC 3MeKTPOMATHUTHON BOJIHBI

_AE
b="c-

3aKOH OTPaKEeHUA BOJH. YTOJ OTPAKEHUS BOJIHBL
paBeH yriy ee mageHus, u ofa OHU JIeXKaT B OJHON
¥ TOH K€ MIOCKOCTH.
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3aK0H HPEJIOMJICHUS BOJH. YTOJ HNAJeHUS U Yroja
TPEJIOMJIEHN S BOJIHBL JIEKAT B OGHON miocKocTr. Or-
HOILIeHVE CHHYCOB YIVIOB IANEHUS U IPEJOMICHMUS
UL GBYX MAHHBIX CPEJ eCTh BEJNUNUHA ITOCTOSHHASA.
Ee Ha3bIBAIOT OTHOCUTEILHBIM MTOKA3ATE M TIPEJIOM-
TIeHUA Mgyt sini _ U .
sinr vy 2
TAe i — yroJ majeHud, 7’ — YroJ HPeJIOMISHHU, Uy
¥ Uy, — (Da30BEIe CKOPOCTH BOJIH B IEPBOI U BTOPOWH
cpefax COOTBETCTBEHHO.

Iloxazatens npesnomaenusi. OTHOCUTENBHEIN IIO-
KasaTelb IPeJOMIEHUs PaBeH OTHOINEHU (a30BBIX
CKOpOCTe#l B IIepBOi 1 BTOPOH cpefax. Ecam mepBoit
cpeznoi ABIAETCA BAKYYM, TO

sini’_ sini

sinr sinr

The 1 — abCOTIOTHBIN IOKABaTeNh IPEJTOMICHUS.
OTHOCUTENBHBIN IIOKA3ATENb IIPEIOMICHUS [BYX
BEIIECTB €CTh OTHOIIeHMEe afCOMIOTHBIX IOKasaTessei
IPEJIOMJICHUA 9TUX BEIleCTB:
gy
Ny = e

3

Iloanoe BHyTpeHHee OTpaskeHne. SIBIeHNe TOAHO-
0 BHYTPEHHETO OTPAasKeHUd HAGI0ZaeTca IPU mepe-
XO0/ie BOJIHBI U3 ONTHYECKHU 0OJiee IJIOTHOU Cpensl B
OITHMYECKM MeHee HIOTHyH. OHO XapaKTepuayeTcsa
IpefleIbHBIM YTJIOM NafeHud i, KOTOPHLi onpesens-
eTCsA U3 COOTHOIIEHUA

- ny
sin iy = 7
JIyu mepexoauT U3 cpedsl B BO3AYX (1, = 1) mpu
1

sin i, =

ny

Junsza. Popmyna TOHKOH JIMH3BI
1_1.,1
v F - d f’

e F — QOKyCHOe PacCTOsSHIEe JUHBEI, d — paccTosd-
HUe OT JMHSEL 0 IpeaMera, { — pPaccTodHue OT JIUH-
3BI 10 U300PaKeHud.
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Onruueckad cuja IUH3BE D — BeawumHa, obpar-
Hada (POKYCHOMY PACCTOAHHIO:

1
D==.
. F
Epumuna onTuuecKodl cuasl — dJuonmpusa

(morp): 1 aorp =1 w1,
Cobupalomas JUH3a NMeeT IIOJOKUTENbHYIO OI-
TUUYECKYIO CHJIY, PACCEUBAIOIIAA — OTPULIATENbHYIO.

Jyna. Jlynma — JIuH3a A TOJYyIeHNI YBeInYeHHO-
T0 U300PAKEHNUS MAJIBIX 06'HEKTOB. Y BeIUeHNe JIYIIbI
L
I = 7
rge L — paccTosHue HAMIy4IIero 3peHudA, PaBHOe
25 cM mpu HOpMaJIbHOM 3peHuu, F — GOKycHOe pac-
CTOSITHYE JIYIEL.

Coepuueckoe 3zepramo. Popmyna chepuuecroro
3epKajia nMeeT BU
1,1_2
atiTR
rge R — paauyc KpHBUSHBI 3epraia, d — paccrod-
HHe OT 3epKaJia J0 IpejMeTa, [ — PacCTOAHUE OT 3eD-
KaJja 1o HSOﬁpa)KeHI/Iﬁ.

Mukpockon. MUKDOCKOI — ONTHYECKUH Ipubop
IJIST PACCMATPUBAHUA MAJBIX 00BEKTOB, COCTOAIIM
13 OKyJIApa (IMH3BI, O6PANIEHHON K I1a3y)  00BbeK-
TuBa (IMHSBI, O0pallleHHON K O0BEKTYy). Buaumoe
yBeJMUeHNe MIKDOCKOIa

4L
2 f 1f 2’
roe f; u f; — (OKycHBIe paccTOAHUA OOBLEKTUBA

¥ OKYJIAPA COOTBETCTBEHHO, A — PacCTOAHUE OT 3a-
nHero PoKyca OKyJIsapa 4o mepemHero Goryca oGber-
THBa, L — paccTosHue HAMIYUIIETO 3PeHUd.
3purenbHaa Tpyba (Tedeckorr). Temeckon mpegHEas-
HaueH I DPACCMATPUBAHUA YIAJEHHBIX OGBEKTOB.
Buaumoe yBeuueHe 3pUTeIbHON TPYOs! (Tesreckona)
L
& fOK’
e fo U [y — (OKyCHBIE DacCTOSHUS O0BeKTUBA
¥ OKYJISIP& COOTBETCTBEHHO.
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KorepentHsie BoOJHBI. KOTepeHTHBIMU BOJIHAME
Ha3BIBAIOT BOJHBI OZWHAKOBOI YaCTOTHI, PasHOCTH
das MeXk/y KOTOPLIMU He MEHSETCH CO BPeMeHEM.

Hurepdepennusa Boan. MaTepdepeHnud BoaH —
ABIEHUE, IPU KOTOPOM B 3aBMCHMOCTH OT COOTHOIIIE-
HuA (a3 HEeCKOJBKHUX B3auMOEHCTBYIOI[UX KOIe-
PEHTHBIX BOJIH UPOMCXOJUT B3AUMHOE YCUJICHUE UJIKN
ocyabyeErie UX MHTEHCUBHOCTU (0GpasyeTcs WHTEp-
depeHIuOHHAA KapTUHA).

YcaoBne MaKCHMAJIBHOIO YCHJIEHUS CBETa HPH
nHTEepdepeHuun: ’
A=+EA,
rne R=0,1, 2, ..., A — onTuueckas PasHOCTH XOJa
JBYX Jyued, A — IJMHA BOJHEL.

Yecaosue MaKCHMAaJIbHOTO OCIA0/IeHNA CBeTa IPU
unTepdepenun:

A=+2k + 1)-A/2.

IIpuanun Tioiireaca—®Ppernenaa. Kasxnasa Touka
cpenbi, A0 KOTOPOM JOILJAa CBETOBas BOJHA, CTAHO-
BUTCH MCTOYHMKOM BTODHUUHBIX BOJIH; HOBBIH (DPOHT
BOJHBI 0o0pasyeTcA B pesyjabrare wuHTEpdepeHIHU
BTOPUYHBIX BOJIH.

Judpaknua BoaH. [Iudpaknus — sBileHNe OT'U-
GaHus BOJIHAMU BCTPEUYHBIX IPEIIATCTBUHA.

Yron pmudparknmu. Yrojx ¢, COOTBETCTBYIONIIHI
MaKCUMyMy SMGPAKINOHHON KapTHHEL OpH JudpaK-
MY HA YBKOM! I[eJIN, HAXOAUTCA U3 YCIOBUA

dsin @=(2k + 1)+A/2,
rae d — mupuna menu, £=0,1, 2, 3,....

Jucnepcus Bosan. [{ucuepcmeil BOJTH HAB3BIBAIOT
3aBUCHMOCTH UX ()as0BOH CKOPOCTU U, CJIELOBATED-
HO, IOKAa3aTessd IPEJIOMISHUs OT YaCTOThI:

v=_1(v); n={fv).

IMonapusamua soan. Ilxockocrs moxapusamuu.

Tonapusanusa BoMH — QUKcAua KoaebGaHui BeKTOo-

& w»
poB E u B cBeTOBOI BOJHBI B ONPENETIEHHBIX ILJIOC-
KOCTAX. IIMOCKOCTD, MPOXOAANIYIO UePe3 BeKTOD Ha-
IPSAKEHHOCTH BOJHBI M HAIPABJIEHNE €€ PACIIPOCTpa-
HeHWs, HA3BIBAIOT IJIOCKOCTLIO MONAPHU3ATINY,
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V. KBaHTOBasi pusnka 1t 3N1EMEHTHI
Teopuri OTHOCUTENBHOCTU

11 xnace
BIIEMEHTBI TEOPUH OTHOCUTEJIBHOCTH

Tlpuanun oTHOCHTEHbHOCTH. JII00bIe husnIecKue
SABJIEHNSA TPH OJHUX U TeX Ke YCIOBHUAX IPOTEKAIOT
O/IMHAKOBO BO BCeX WHEPIHUAIBHBIX CHCTEMAaX OTCUE-
ra. Cm. Taxxke c. 9.

IlocTynaT 0 WOCTOSHCTBE CKOPOCTH cBeTa. Bo
BCeX WHEPIUWAJNLHLIX CHCTEMAX OTCUeTa CKOPOCTH
cBeTa B BaKyyMe ABJISETCSH IPeJeIbHON U He 3aBUCUT
OT CKOPOCTH ABVKEHUS NCTOYHIKA U HAOIIOZaTe A,

PenaruBucTCKAs KuHeMaTHKa. IIpu IBHKeHUH
C PEIATUBUCTCKOM, TO ecTh GIN3KOH K €, CKOPOCTHIO
v IJUHA OTPe3Ka COKpalIaeTcsd:

1=1,41 — B2,
re [, — JUIHA OTPesKa B HOKOSIIENCA CHCTEMe OT-
1%

cuera, fp=Z.

IIpu ABUIKEHNH ¢ PEJISITUBUCTCKON CKOPOCTHIO MH-
TepBAJbl BPEMEHH YBEININBAIOTCA:

At
-_—
J1-p2
rge At, — UHTepBaJ BpeMeHH B IIOKOAIIeHcs cucreme
oTCcUeTa.

At =

PenaTuBucTcKas KHHETHYECKAd DHEPTHA:
2
mg,c
0 / 2
E, = ——-(1-J1-0%).
K (1 _ ﬁ2
CB#A3b MACChl M JHEPrUU:
o
i-p
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Macca u sHeprusa — JBe B3aNMOCBI3aHHBIE XapaK-
TEPUCTUKH JI0G0ro (prsmuecKoro o0bexTa. JHeprus
TIOK0sA (COGCTBEHHA SHEPIUs) TEIa PABHA

= 2
E, = myc®.

9JIEMEHTEL KBAHTOBOU ®UBUKU

I'mnoresa IInaHka. ATOMBI UBJIyUAIOT SHEPTUIO HE
HENpEepLIBHO, & MopnuAME (KBaHTaMu), SHEPrud Ko-
TOPBIX IIPOIOPIMOHATIBHA YACTOTE KOIe0a it

E = hv,

roe h = 6,62-1073¢ I +c — nocrosHHas Ilnamka
(pyndamenmanvHas @QuU3ULECKASL NOCMOAH-
HaAA).

®orTonsl. POTOHLI — OT/EIbHBIE HOPIUY - (KBaH-
TBI) HIAEKTPOMATCHUTHOTO UBJIYyUYeHUs, 06Jafaioime
sHeprueit £ = hv. @0OTOH CYIIECTBYET TOJILKO B JBU-
JKEeHHH CO CKOPOCTBLIO CBETA, MACCHI IIOKOS Y HEro
Her. PessituBucrckas macca hoToHA

E hv

ez e
Hnnyasc dorora:
hv
=

Dortoadderr. PoroaddeKTOM HASBIBAETCH IMUC-
cus BJIEKTPOHOB M3 BeINEeCTBa IOL AeHcTBHeM
cBera.

3axoHs! doTosdderra.

1. 3akon  Cromerosa. POTOTOK HACHIIIEHUS
(cnesoBaTeNIbHO, U YMCIO BBIPHIBAEMbBIX CBETOM (O-
TOBJIEKTPOHOB) IPOIOPIIMOHAJIEH CBETOBOMY ITOTOKY.

2. MusrMaabHasd KHHETUYECKad DHEePTus (hoTo-
9JIEKTPOHOB IIPOIOPITHOHATBHA YACTOTE CBETA U BABU-
CHUT TOJIBKO OT Hee.

3. lyis KaskJOr0 BEIeCTBA CYINECTBYET MUHN-
MaJabHaA dacrtoTa horoadderTa Vi (xpacHas rpaHu-
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11a), HUKE KOTOPO# OH yike He Habmogaerca. Ona o1-
PenenseTcsa Kax

ABL[X
VKp = 5

ch
hgp = o

BRIK

rae A, — baboTa BEIXOJA JEKTPOHOB U3 NAHHOTO
Marepuasa.

Ypasuenne Jiinmreiina xia gporosdderra:

2
mv
hv=A st +: T,
muv?
rae hv — omeprus QOTOHA, —— — KHHETHYECKas

sHeprusa HorossIeKTpoHAa.

3anupaiouee Hanpsxenue npu doroaddexre:
muv?
5 2e’
Toe e — 3apsAj HJIEKTPOHA.

ddbdexr Komnrona. dddexr Komnrona cocront
B TOM, UTO B CHEKTPE PEHTIEHOBCKOTO M3JIyUYeHUsE,
PACCEerBAEMOTO JIETKUMM BeIeCTBAMMU, IOSBIAETCS
KOMIIOHEHTa ¢ GOIblIell ANuUHOM BOJHBL Ay, KOTODPAH

OIIpefeNAeTCS U3 COOTHONTEHNS
=% — %= 2 sin2?
Al =Ry — A = 2hysin®s,

rne A — mexonHas NIMHA BOJHBI, 6 — Yroa pacces-
Hud, A, = 2,43+10712 M — KOMITOHOBCKaH AJNUHA
BOJIHBI, OJWHAKOBasA AJIsA BCEX BelllecTs (pyrdamern-
maavHas GuauiecKas nOCMOAHRAL).

Sddext KomuroHa NOATBEP)IAeT HAIWUHE HM-
nynabca y GoToHAa.

KopunycKkyJasipHO-BOJIHOBOM  JAyajau3M. Y HUBep-
casbHOE CBOMCTBO IPUPOABI, BaKI0YAIONIeecs B TOM,
uTO0 MUKPOOOBHEKTHI 00JAIAI0T OXHOBPEMEHHO KOP-
OYCKYJIAPHBIMY ¥ BOJIHOBBIMU CBOHCTBAMY, KOTOPhIE
He UCKJIUAIOT, a JOMOJHAIOT JPYT APYyTa.
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CTPOEHUE ATOMA

®@opmyna Bamnvepa—Punbepra. UacToTsl cmexT-
PAJIBHBIX IWHKH aroMa BOOPOJA 3alNCHIBAIOTCA KaK

1 1
v=R(5 - 73)>
rnen=1,2,38,....m=2,3,...;m > n, R— nocro-
suHad Punbepra.

Iocrynars:r Bopa.

1. IloctynaT crauMoHApPHLIX cocrognuii. CymecT-
BYIOT CTallHOHAPHBIE COCTOSHUS aTOMa, HAXOLACH B
KOTOPBIX OH He HBJIydYaeT SHEPruio. B KamgoM K3
9THX COCTOAHHN aToM obrafaer NUCKDPETHRIM Habo-
powm smepruii: E,, E,, Eg, ..., B

2. IIpaBuX0 YacroT. JHEPTUA UBIYUAeTCA WK II0-
TUIOLIAeTCs ATOMOM IIPH IIePEeXOfe M3 OTHOTO CTaIlK-
OHAPHOTO COCTOAHMS B APYroe mOPHuUAMEU (KBAHTA-
Mu). VIX 9acTOTHI onpenedaioTesa KaK
E, - E,

s

3. IIpaBuno xkBaHTOBamHsA opbur. Bosmorken
JINIIG AUCKPETHBIH PAJ OPOHT, IO KOTOPEIM 9JIEKTPO-
HBI ABMIKYTCSA C OIIPEeleIEHHBIMY CKOPOCTSMHE.

Vi

Bonansr ge Bpoiing. JIxo0ble vacTUIILI I ATOMBI 00-
Jasial0T BOJHOBBIMY CBOMCTBAMU ¥ MOIYT OBITH OMH-
CAHBI C HOMOIILIO0 COOTHOIIEHUI, YCTAHOBIEHELIX Pa-
uee 17#A Gororos. Ilpm sToM AsnHa BosHb e Bpoiirsa

h h
A== 2
p mu
re 9acToTa BOJHEI Ae Bpoiina
E
V==

h

KopnyckynapHo-BoIHOBOH AyalusM MATepHAIb-
HBIX TeJ. JI6ble MaTepuaibHbie Tela 00Iafa0T Kak
KOPOYCKYJIAPHEIMU, TAK ¥ BOJTHOBLIMM CBOBCTBaAMH.
BaxxmocTs mOCTEIHHX BO3PACTAET IO MepPe YMeHbIIIe-
HHUSA Macchl I PasMepPOB 00'EKTOB [0 MUKPOCKOIILUe-
CKUX 3HaUeHUil.
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ATOMHOE s1PO

CocraB aapa. SIIpo COCTOUT M3 TPOTOHOB (YACTHIL
C IOJIOYKUTEJIBHBIM 3apAfoM) W HEHTPOHOB (HeHT-
PATBHBIX YacCTHIl). YMCIO IPOTOHOB Z OMIpemessaer
sapan agpa +Ze. Uucio A — MaccoBoe UUCJI0:

A=Z+ N,
e N — uucsio HefTPOHOB.

O6ozHauenue siep:
4%,
rge X — CHMBOJ XUMHUYECKOT'0 3JIeMeHTa (Hanpumep,
4He).

JHeprugd cBaI3U U AedeKT Macchl. JHEPTUA, KOTO-
PyI0 HEOGXOAMMO 3aTPATUTD, UTOOBI PA3HEIUTE AXPO
Ha COCTABJIAIINE €0 IPOTOHBI M HENTPOHBI, HABHI-
BaeTcA dHeprueli ceasu E .

Maceca fapa MeHbIIe CYMMAapHOII MacChl COCTaB-
JNAIOIMUX €T0 YACTHUIL HA BEIUUNHY

CB
c?”
9TO CBOHMCTBO HA3BIBAETCA Ae(PeKTOM MaCChl.

Am =

PanmoakTuBHOoCTh. fBJIEHUE CAMONPOU3BOJIBLHOTO
pacmaza saxep ¢ UCITYyCKAHWEM YaCTHUIl 11 00pPasoBaHu-
€M HOBOTO Apa Ha3bIBAETCA €CTECTBEHHON paAmoar-
THBHOCTHIO,

3aK0H PaJHOAKTHEHOrO pacnaja:
N =Nye™,
rie N — ocTaBmieecs KOIMYECTRO A1eD B MOMEHT BDe-
mend ¢, N — HadasbHOE UFCIIO A/ieP B MOMEHT BpeMe-
BH ¢ = 0, }, — HOCTOSHHAs PafHOAKTHBHOTO PACTIALA.

Ilepuon moaypacuana. Bpemsi, 3a KOTopoe pacia-
JaeTcd IOJIOBUHA IIePBOHAYAIBLHOIO YuCaa Alep, Ha-
3BIBAETCS IMePHONOM Ioxypacrnaza 1':

In2

T=T.
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AKTHBHOCTD PaJHOAKTHBHOI0 HCTOYHUKA:
AN
A=T5
rae AN — KOJIMYeCTBO PacHaBIINXCH AAeP 34 BpeMs
At.

Edunuya arxmusnocmu — Oexkepend (Br):
1 Bk = 1 pacm/c.

IIpasumo cMemienus Npu o-pacuage. o-Pacmay —
PagUOAKTUBHEIN DACIAJ C WCIYCKaHHEM O-4acTH-
sl — axpa rexaus (o = He):

A A-4
#X — 4-4Y + 4He.

Hpasuro cvmemenus nupu B-pacnage. B-Pacnaxg —
PajMoOaKTHUBHBIA pacmaj ¢ WCIyCKaHWeM P-uacTu-
s — srerrpoHa (_Je):

X — 4., Y + Je+7,

rge V — HeHTPHUHO, HefiTpasbHasd YacTUIla, He UMeIo-
mas Maccel IOKOS.

Apepuoe y-uaayuenme. y-Usmyuemmem — dJIek-
TPOMAarHUTHBIM HBIYUEeHUEM C MaJION OJIUHON BOJIHLL
COIIPOBOMKJAIOTCA MHOTHE AePHBIE IPOIECCHI, HME0-
IIfrie B CBOEI OCHOBE IEePeXOf ALep U3 BO30YKASHHOTO
COCTOAHUSA B HOPMAJBHOE, KOTOPBII He 00A3aTeIbHO
COIIPOBOMKZAETCA PACIIafoM ALep:

($X)* = 4X +7.

3BEBIOUKON OTMEUEHO AP0 B BO3OYIKAECHHOM CO-
CTOAHUU.

Peakuus fenesust agpa ypaHa:

U +n — 28U — 140Ce + 34Zr + 6 Je + 21n,

rze {n — HelTpOH, HeliTpaIbHAT JACTHUIIA.

DHEPIrusA, BBIAEIAIOINASCH [PU AEJEHUU OFHOTO
agpa 23U, cocrasnser 208 MsB = 2,08:10% 5B

(pnerTpoHE-BONbT). Ha OAMH HYKJIOH (IPOTOH MK
HeiiTpon) npuxoauTcs 0,9 MsB.
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Peaxnusn cuHTesa jJerkux axep. IIpuMepoM Taxoi
PeaKIuy MOKeT CILYKUTH PearIius

$H + 3H — $He + §n + AE,

rae %H — sapo jgedTepua (TAMKENOTO BOZOPO-
na), $H — axpo TPUTHS (CBEPXTAMKEIOr0 BOJODPO-
na).

DHeprusa, BBIACASIONAACA NP 00pasoBaHUM AApa
renus, AE = 26 MoB = 2,6 - 107 5B. Ha ofgun HyKJI0H
npuxoaures ~ 6 MaB.

Bexnuunsl, XapaKTepH3YIOIIMe OHOJOrUYecKoe
meiicTBue u3nydeHusi. Jlo30i IOIJIOIMIEHHOTO W3-
aydenuss [) Ha3BIBAIOT OTHOIIEHHWE OSHEPIHH M3-
JIy4eHns, MOIVIOIEHHON TeJoM 4dYeloBeKa, K ero
Macce:

b=AE
m
Edunuya nozaouwennott 0osve — rpait (I'p):

1Tp=1Jx/Kr.

OKCIO3UITMOHHON mo30# wusaydvenusa (DOM) Ha-
3BIBAIOT OTHOIIEHHE CYMMAPHOTO 3apsja MOHOB, 00-
PasoBaBINMXCA MOX AeHCTBUEM HBJIyYeHNd, K Macce
Tesa:

Q
U = e

Ha npaxmukxe ucnoavsayemcs eOUHUUG PEHT-
reg (P); 1 P=2,58+107* Kx/kr.

OKBUBAJEHTHOMN JO30H IOTJIOMEHHOTO U3JIYyIeHUA
D, . Ha3BIBAIOT TPOU3BEJeHYE [J03bI IOTJOIEHHOTO
uznyuenua D ua xosddunumesnt Guosorndeckoi ad-
perxrTuBHOCTH K5t

D3K3= DKBB'

Edunuya sreusasenmroill 003b. — B3UBEPT
(3B). 1 3B coorsercTByeT morJomeHHoi fo3e B 1 I'p
npu Kg, = 1. Ha npakTuke HCUONB3YeTCS TaKMKe

equunna — 6ap (bp): 1 Bp = 0,01 3s.
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SJIEMEHTAPHBIE YACTUIIhI
Pacnan meiirpona:
n—1p+ e + V.
Bpemsa sxusHM Hetitpora ~ 1000 c.

AHTHYACTHLBI, NO3UTPOH. BOJIBIIMHCTRO HIEMEH-
TapHBIX YACTHI, UMEEeT aHAJIOTH, OTINYAION[Hec 3Ha-
KOM 3apsana, HasblBaeMble aHTHuacTanaMu. [loswmr-
POH — «aHTHUBJICKTPOH» MMeeT HOJOKUTEILHBIH 3a-
pan. OH pokZaeTcA B peaknuu

Y— e + et

IIpumep azneproii peaknyu ¢ PoKICHIEM TOBUTPO-
Ha — pacnaz pajuoakTUBHOrO Aapa (ocdopa:

P — 39S + Qe + v.

KBapku. DieMeHTapHbIE UACTHILI, Y4aCTBYIOIIHE
B CHJIPHOM B3aUMOAEHCTBUY (IPOTOHBI, HEUTPOHEI 1
WX aHTAYACTHIEI), CTPYKTYDHO COCTOAT M3 elrle GoJree
«BJIEMEHTAPHBIX 9ACTUI» ¢ ZPOOHBIM 3apAnoM (KBap-
KOB) U He3apsIKeHHBIX (IooHoB). KBapku u rimoo-
HBL — CJIeAYIOIMUY YPOBEHD CTPOCHHUA BEIIECTBA: MO-
JIEKYJBL — aTOMBI — fAOpa — DJIEMEHTApHbIE YACTH-
bl — KBApKH, [VIIOOHB! U 3JIEKTPOHEL.



Tabnruya 1
MexaHuka

POPMYJIbL

PasHOMepHOe [BHAKECHHE
5 8.5 s o AZ
v = E;S S Ut;v='A-t.
IIpsmosHeliHOe PaBHOIIEPEMEHHOE IBHKEeHUEe
. sl+32+...+sn.
Yo f ottt e,
G- B - B, _Ab
t -t At’
at? at?

UV =Ugtatis =0t +t558 = 5.

PaBHOMepHOe JABHUKEHUE MO OKPYHKHOCTH

t 1 1
T——N,\/——T,T*—;.
£ 2n;m=2nv.

O=po=7F
2nR
v = "‘T—, v = 2nRV.
v
v = mR,m—I—%.

Bropoii 3akon HeroTona Tpermit 3axon Herorona

F F F
> . = _F..
F=ma;d==. ! 2
= j
3aK0H BCEMHMPHOTO 3aKoH Cuna
TATOTEHUA Tyxa TpeHnsa
mymy Foo
F =0 " Al=—T. F,=uN.
IlenTpocTpeMuTeIbHAS Cuira cCOnpOTHBICHUS
CcHIa cpenst
2
mv -
Fy.=ma,, = = Foonp = kU
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Oronuanue

OOPMYJIbL

b

Hmnynasc

., o
p = mdv.

3aKoH COXpPaHeHNdA UMIIyJabca

ia
=P T

mq 0y + myl, =

Mexanuueckas pabora

A = Fscos 0.

Kunernueckas
SHEPTUL
2
muv
E, = 5
3aK0H COXpaHeHud
9HEPIUU B MEXaHUKe

E=E_ +E_=const.

3akoH Apxumena

F, = pgV.

Yacrora KodedaHUik
1
V=g o= 2nv.
MaremaTHaeCKHI
MaATHHK

wozﬁ;T=2n£.

JauHa BOJHBI

v
vT; =23 v =
v

e
A

n
X m;D, = const;
=1

mq vy + my0;

MommuocTs

IloreHumanbHas
aHepTua
kx
2

E, = mgh E_ =

Kosaddunauenr
MOJIe3HOTO AelcTBMA

A

3akxoH Bepryium

n =

2
p+ 9—212— = const.

YpaBHenue Koxebanmit

x = x,cos8(0t+ @g).

IIpy:unHbIi
MAaATHHE

m0=A/%;T=2nA/%.

MomeHT cHABI

M = Fd.
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Tabruuya 2

MonekynsapHasa ¢ousnka
“U TepMoamMHamMumKa

DOPMYJIBL
OcHoBHOE YPaBHEHNE MACANBHOI'0 rasa
2 mov_2
b =33
Jlal;.ne}me rasa Krme’rnt{ecmaﬂ SHEPrus
MOJIEKY X
= nkT. e
p n E = sz.
Ypasuenue cocroguua Y pasHenue Kmaneiipona—
HIeaJbHOTO rasa Mem:e.neena
PV _ pv_m
T = EN. T = MR.

3aKOHBI H/IeAJBHOTO ra3a

pV = const; V= V(1 + at); p = pol + at);

P _ Yy PR Py T
Py Vi Vy Ty pe Ty
IloBepxHOGTHOE BricoTa mogsema
HaTAKeHMe SKHAKOCTH B KAIIMILIAPe
o F _ 2
l pgr’
BuyTrpenusas sHeprua Tlepssiii 3aKoH
HOeaabHOTO rasa TePMOAMHAMUKH
Uy = SNET. Q = AU + A
KILX TenrooomMeH
TEMJIOBOTO [BUTATEJS
A Q1 Qz ® = mcAt;
n - 6; n Ql QIUI = QKPHCT = km;
n = T1; Tz‘ Qrop = Quoun = 715
e chop = gqgm.
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Tabauua 3

ONeKTPUYEeCTBO N MAarHeTU3m

POPMYJIbL
3aK0H COXPAHEHUST 3aKoH
3apaga Kynona
O 1 419z
Elqi = const. = fneg B2
Hanps:xenHOCTS 110151 Hampa:xeHHoCTS MO
TOUYEYHOTO 3apsaiga GeckoHEUHOI
NMPOBOAAIIEH II0CKOCTH
= q _ ©
4nggR2" B 2g.¢
Hampasxenuoers nosus HanpaxenHoers momas
JIBYX Pa3SHOMMEHHO TOYEYHOro 3apsaga
3aPAMEHHBIX B JH3IEKTPUKE
IJIOCKOCTeM
E, =9 =3g . =1
2w gne L dnee,R?
3axon Kynona Hanpsaxenne
B JUIIEKTPUKE M PAa3HOCTH NMOTEHIHAIOB
9192 A U
= -, =U=~>; E==,
4nee R2 P17 P2 q’ 1
Emxocts Emrocts miaockoro EmxocTs mapa
KOH/IeHcaTopa
_9q £gyS _
C—U. ===y C = 4nee R,
d
Emkocts 6aTapen
KOHIEHCATOPOB
1 1 1 1 1 TP IOCIEIOBATEIHBHOM
A S A R
C ¢ C, ' € Cy COexuHeHHH
C=C, +Cy+Cy+..+Cy [IPU HApaJIelbHOM

COeUHEeHUUN

60



ITpodonarcerue

DOPMYJIBL
Cuna Toxa YaeasHoe COMPOTHBICHHE
-4 l RS
= B=pgip=T-
3akon OMa qig yyacTra Henu
U
I= B
IlapananeasHoe TlocnenoBaTensHoe
coeuHeHNe coenMHEeHue
TMPOBOTHUKOB IIPOBOTHUKOB
I=L+L+Li+.+Igl=I=L=I=.=1I,;
U=U;=U,=Ug=..= U=U,+U,+Uz+ ..+
= Uy + Ups
l:i+i+i+ R=R, + R, + Ry +
R R, "R, R, + o+ Ry
S m.
Pa6ora MomHoCTh
IEKTPUUELCKOIO TOKA JIEKTPUIECKOTO TOKA
U2 U2
A =JUt = I2Rt= —t. P =1U = I?2R= =.
R R
3awron dxoyna—Jlenma
@ = I?Rt.
3aron OMa Jia HOJHON Henn
&
I= 5
R+r
BaaumoaeiicTBie TOKOB BaaumMoneicTBHE TOKOB
B BaKyyme B cpene
_ Molid5! Fe Woll Tyl
2nR 2nR
MarsuuTHasE HHAYKI{HA 3akoH AMmnepa
. F £
B = T F = BIlsin(BI).
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Oronuarnue

@OPMYJIBI

Marnutnoe nose Cunaa Jlopeana
NPAMOTO TOKA

_ Houd Fy = Bqusin a.
~ 2rR"
3axonst @apanes

m=kq=FEkIt; k=

1M
m= F";{It

M,
3

=

3aK0H YJEKTPOMATHUTHOW WHIYKIIUU

AD
Bunx = “ag-

IAC camouHayKIUN
— L =34

TapMoHnyeckue KojeGannsa
B JJIEKTPHYSCKHUX Lenax
q = q,, cos(0t + ¢,);
i=1I, sin(wt + @p);

1
Wy = —; V s T=2nJLC.
0" TTe 0T 2nA/ TC’
EmrocTtHOE HunyrTusHOS
COIIPOTUBJICHUE COIPOTHUBICHUE
1 X, = Lo
= == L B
Xe o

Iloxwnoe COUIPOTHRJICHUE e
IIePeMeHHOIo TOKa

- JRY + (X, - X0
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Taoruuya 4

ONeKTPOMAarHUTHbIE BOJIHBbI.
OnTtuka. KBaHTOBbIE IBAEHNSA

POPMYJILL
3aK0H dopmyna
MPeSOMIeHUA TOHKOH JIMH3BI
sini=f’_1=@=n 1:14_1
sinr vy, ng 21 F d 7
Dueprud, macca
U uMIyJasc GoTona
R _hv, _hv_ R
E = hv; m—ﬁ,p—mc~7—x.
CepaA3b MACCHI H 9HEPruu Dorosddext
myc? _ muv?
= 0 . hv = 14%IX + T
J1-p2
HacroTsl Bouanst ge Bpoitnsa
CHEKTPANLHBIX JMHHH
1 _1 bk
V=R - o) M= T e
3aKoH pagMOaAKTHBHOIO Tlepuox
pacnaga noJjypacnaga
. —\
N = Nye ™. o2
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