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yunteno 6yayuwero

3aaaun no potosadpdeKkTy



P— yuntenb byayuwero

1. Mpn n3meHeHUn ANNHbI BOAHbI NAAAlOLEro CBETAa MaKCMMabHble CKOPOCTU
$bOTO3/1eKTPOHOB U3MmeHunnch B 3/4 pasa. MepBoHayaibHaA A MHA BOAHbI 600 HM,
KpacHas rpanmua potoadpdekta 700 Hm. OnpenenmnTtb AJIMHY BONHbI MOC/IE USMEHEHMUS

[3].



P— yunteno 6yayuwero

1. Mpu U3MEHEHUU ANUHDBI BONHbLI NAAAIOWEro CBETa MaKCUMabHbIE CKOPOCTH
$OTO3N1eKTPOHOB U3MeHUAUCL B 3/4 pa3a. [lepBoHavYanbHaa a4nvHa BoaHbI 600 HM,
KpacHaA rpaHuua ¢otoaddekra 700 Hm. Onpeaenmtb ANUHY BONHbI NOCAE
nameHeHua [3].

[aHo:
A=700 HMm = 7- 107 m
A=600 HM = 6- 107 m

U2_3
1 4
Az'?



P— yunteno byayuwero

1. Mpu U3MEHEHUN ANWUHbBI BONHbI NafaloLLero cBeTa MakCUMasibHble CKOPOCTH
doTOaN1eKTPOHOB M3MeHUAUCL B 3/4 pa3sa. MNepBoHayanbHaa A/MHa BoHbl 600 HM,
KpacHas rpaHuua potoadpderrta 700 HM. OnpeaennTb ANMHY BOAHbI NOC/E U3MEHEHUA

[3].

PeweHune
[aHo: 3anuwem ypaBHeHue dinHwWTenHa ana potoaddekra:
2
A=700 Hm = 7- 107 m Ko
A=600 HM =6- 10" m
v2_3
L 4
Az = ?



P— yunteno byayuwero

1. Mpu nameHeHUM ANNHbI BONHbI NA4AK0LWEro cBeta MakCMManbHble CKOPOCTHU
$OTO3/1eKTPOHOB U3MeHUNUCb B 3/4 pa3a. NepsoHayanbHaa AAMHA BOAHbI 600 HM, KpacHasd
rpaHunua ¢potoadpdekrta 700 Hm. OnpeaennTsb ANMHY BONHBI NOCNE U3MeHeHuUA [3].

PeweHne
[aHo: 3anuwem ypaBHeHue IMHWTenHa ana potoaddekTa:
hc mu?
Ap=700 HM = 7- 107 m ~=A+—-
A=600 HM = 6- 107 m Hanee 3anuwem 3aKOH KPAaCHOM rpaHuub!:
vy 3 hc
2= —=A.
=51 4 AKP
A,-7?



P— yunteno byayuwero

1. Mpn 3MmeHeHUU A/IMHbI BO/IHbI NaAakoWEero cBeta MakCMmMa/ibHble CKOPOCTHU
$OTO3NEeKTPOHOB U3MeHUNUCh B 3/4 pa3a. MepBoHaYyanbHaa ANMHA BONAHbI 600 HM,
KpacHaa rpaHunua ¢otoadpdekra 700 Hm. Onpeaenntsb ANUHY BONIHbI NOCAE U3MEHEHUA

[3].

PeweHue
[aHo: 3anuwem ypaBHeHue JnuHwWTenHa ana ¢otoadpdekrTa:
h 2

Ao=700 HMm = 7- 107 m Tc = A+ %
A=600 HM = 6- 107" m [anee 3anuwem 3aKOH KPacHOW rpaHuLbl:
v2_3 he _
o ™ =A. Torga

he _ he , mv?

A, 2
A,-7?



P— yunteno byayuwero

1. Mpn U3MeHeHnn ANNHBbI BONHbI NaAal0Wero cBeTa MakCMMaibHble CKOPOCTH
$oTO3NEKTPOHOB U3MeHUAUCL B 3/4 pa3a. MepBoHavanbHaa ANrMHa BOAHbI 600 HM,
KpacHasa rpaHmua ¢otoadpdekra 700 Hm. OnpeaennTsb ANMHY BOSIHbI NOC/IE USMEHEHUA

[3].

PeweHwue
[aHo: 3annwem ypasHeHune JNHWTenHa ana ¢poToadpdeKTa:
hc mv?
?\Kp=700 HM=7-107m T = A+ T
A=600 HM =6- 107" m [anee 3anuiLem 3aKOH KPaCHOW rpaHuLbl:
vz _ 3 . A. Torga
L] - 4 }pr B ' ﬂ'
e ey mo” OTtcropa
A Ay 2 A
2
}\2 - ? v == E - E.
2 A A

<P /T



P— yunteno byayuwero

1. Mpu n3ameHeHUnn ANHbI BONIHbI NAAAIOWEro CBeTa MaKCMMa/ibHble CKOPOCTH
$OTO3/1eKTPOHOB N3MmeHnnch B 3/4 pasa. NepBoHayanbHas AnMHa BosHbI 600 HM,
KpacHas rpaHuua potoadpdpekra 700 Hm. OnpenenunTb ANIMHY BONHbI NOCAE USMEHEHUA

[3].

PeweHue
[aHo: 3anuwem ypaBHEHME dnHwTenHa ana ¢potoaddekra:
2
mv
Ap=700 HM = 7- 10" m 7 = A+—-
A=600 HM =6- 107 m anee 3anuuwem 3aKoH KpacHOW rpaHuLbl:
1 P P
v2_3 he _ A. Torpa
v 4 A, O
he _ E + _mv2 . OTcropa
A, 2 A
2
mv hc hc
A,-7? — = ——=—.Vm
2 A , Ao 1 1
mv
== heGG— )



PR— yuutenb byaywero

Ana anvH BOoAH A1 A, NOAYYMM COOTBETCTBEHHO:

mY1 1 1
= he(=— ) u
mv} — hc(i _ 1
2 12 le )



P— yunteno 6yayuwero

Ana pAvH BOAH Ay M A, NONY4YNUM COOTBETCTBEHHO:
mY1 1 1
= hc(—— —

2
mv 1 1

Moaennm BTOpoe ypaBHEHME Ha NepBoe:
v, 1 1. .1 1
o v e W

1 2 Kp 1 Kp



P— yunteno byayuwero

Ona AAnH BOAH A U A, NONYYMM COOTBETCTBEHHO:

2
m’l _ hc(i 1 ) m
2 T A
2
mv 1 1
‘= hc(=— —).

Moaennm BTOpoe ypaBHEHME Ha NepBsoe:
vap (L Ly, L_ 1
(171) (}\2 )\Kp) * (}\1 pr :
11 11 vy
Torpa(-——):(— —)=(~
ma G 5o Gom o) =6



P— yunteno 6yayuwero

OnAa ANWH BOAH Ay 1 A5 NOAYYMM COOTBETCTBEHHO:

v

m 1 1
T—hC(——rm)H
1
2 —hC(——}L—w "
I'Io,u,enum BTOpOe ypaBHEHWE Ha NepBoe:
(2= G ) G i)
Ap
Torga (- = 5-): (———)-( 22
2
1_ 1 _ |, L_ 1 Al A_ 1
OTCI-O,ﬂ,a}LZ Aﬁp (= ) () ( )+ » ?\Kp)
__ 1?22 __i +i
( ) (1 l }‘R]J.



P— yunteno 6yayuwero
Ona annH BONH A M A, NOAYYMM COOTBETCTBEHHO: -

2
mY1 1
> _h(__x_,{p)“
2
mv; __i
. hc( )
NMogennm BTOpoe ypaBHEHME Ha nepsoe
(2= G = 7o) (——Tp
2o Ay 2y = (P22
anzfrfcna()t2 Aﬂp)»( ) )
V2y5 (v_
otciopar- — — = (22 | (———)+— G~ )
1 _ b2y i_i L
12'() M A )+1Hp



yunteno 6yayuwero

MNogcrtasBnaem 4YnMcnoBble 3HAYEHUA:

=32 o ) +

& 10-7 7 10-7

1
7 10-7

4 9 -6 .6 711
=] — » — 7 —_ 7 1= -'| 7 1— 7 1—_ _?=
[2- 2107+ 2- 107 P 2 - 107+ 22 107 P[22 1071 =222 - 10

= 6.4- 1077 (») = 640 HM

OtBeT: 1.2 =640 HM



R— yuntenb byayuwero

2. Onpeaennte HanbonbLIYO CKOPOCTb 3/1IEKTPOHA, Bbl/IETEBLUETO U3
Le3u1A Npu OCBELWEHNN ero CBEToM AJIMHOM BoMHbI 331 HM. Paborta
BbIxoga A =2 3B, macca anektpoHa 9,1-1031 kr [2, c. 190].



R— yuntenb byayuwero

2. Onpepennte HanbonbLUYyO CKOPOCTb 3N1EKTPOHA, BbINETEBLUETO U3
Le3na Npu OCBELLEHUN ero CBETOM AJANHOM BOAHbI 331 HM. PaboTta
Bbixoga A =2 3B, macca anexkTpoHa 9,1-103 kr [2, c. 190].

[aHo:
A=331Hm=3,31-107 m
A=23B=2-1,6-10"9 O
m=9,1-1031 kr
h=6,62-103% [I3k-C

v-"7?



P— yuntenb byayuwero

2. Onpepnennte HanbonbLIYIO CKOPOCTb 3N1EKTPOHA, BbI/IETEBLLETO U3
Le3na Npu OCBELLEHUN ero CBETOM AJANHOM BOAHbI 331 HM. PaboTta
Bbixoga A =2 3B, macca anexkTpoHa 9,1-103 kr [2, c. 190].

PeweHue
[aHo: 3anuwem ypasHeHne JUHLWTeNHa ANnA
A=331Hm=3,31-10"m doToapPeKTa (PeniTUBUCTCKUN CAyyan):
2
A=23B=216-10°Kk S=A+—2 — mc;

A {1_Z_§
m=9,1-10>1 kr
h=6,62-103% Ox-c;

v-"7?



PR— yunteno byayuwero

2. Onpepnennte HanbonbLIYIO CKOPOCTb 3N1EKTPOHA, BbI/IETEBLLETO U3
Le3na Npu OCBELLEHUN ero CBETOM AJANHOM BOAHbI 331 HM. PaboTta
Bbixoga A =2 3B, macca anexkTpoHa 9,1-103 kr [2, c. 190].

PeweHune
[aHo: 3anuwem ypaBHeHue INHWTenHa ans
A=331Hm=3,31-10" m doToadPeKTa (penaTUBUCTCKUM Cyyai):
A=23B=216-10" [Ix %=A+ m‘fzz— mc?;
hc mc?
m=9,1-1031 kr ~—A+mc?=

h=6,62-103* [x-c

v-7?



P— yuntenb byayuwero

2. Onpepnennte HanbonbLIYIO CKOPOCTb 3N1EKTPOHA, BbI/IETEBLLETO U3
Le3na Npu OCBELLEHUN ero CBETOM AJANHOM BOAHbI 331 HM. PaboTta
Bbixoga A =2 3B, macca anexkTpoHa 9,1-103 kr [2, c. 190].

PeweHwne
[aHo: 3anuwem ypasHeHue IMHWTenHa gna
A=331Hm=3,31:10"m doToaddeKTa (penaTUBUCTCKUIA cnydan):
2
A=29B=216-101 /1 “=A+—T—— mc
31 hc 2 mc?
m=9,1-10>* Kr T—A+mc =,
-5
2 mc?
h=6,62-103% [x-c 1—= =4 ;
c T-A + mc?

v-7? —



R— yuntenb byayuwero

2. Onpegennte HanboNbLLYHO CKOPOCTb 3N1EKTPOHA, BbIIETEBLLETO U3
Le3na Npu OCBELLEHUN ero CBETOM AJANHOM BOAHbI 331 HM. PaboTta

Bbixoga A =2 3B, macca anexkTpoHa 9,1-103 kr [2, c. 190].
PeweHue
3anuwem ypasHeHMe JUHLWTEeMnHa ANA
doToapdekTa (penaTMBUCTCKUA caydail):

mcz 2

[aHo:
A=331Hm=3,31:10" m

A=23B=216102 K ~=A+—T—— mc%;
31 hc 2 mc?
m=9,1-10>* kr I-A+mc =——;
-z
c
2 2
h=6,62-103 [x-c 1-Z =75
a c? %—A+mcz
2
1 _v_z _ mc? )
c? %-A+mc2 ! —




yunteno byayuwero



yuuTeno 6yaywero



v me?
P 1_ hc
¢ ~ - A+mc?

N oKoOHYaTenbHO

yuuTtenb 6yaywero



yuntenb byayuwero

ITloacTraRmAeM YHCIOBBIC THAYECHHA BETHUHH:

9,1-1073L.g.1ple
‘l_:l = 3.103 . 1 _ _

&6z 10343108 ) : :
T aaiio— 32107 +91107%t91018

g1,9-10~15
610" 19-3,21071% + 81,9105




yuntenb byayuwero

ITloacTraRmAeM YHCIOBBIC THAYECHHA BETHUHH:

9,1-1073L.9-1018
‘l_:l = 3.103 . 1 _ _

66210 3% 3-108
T aaiio— 32107 +91107%t91018

— —_— E

= | 1 g1,910"1L5

3'108 " — ( )
610~ 19-3,21071% + g81,9-1015 =

=3-108.- Jl _ ( 28190000-10"20 )2 _

28-1072° + 8190000-1072°

2

2190028
OT1BeT: v = ?,34-105 M
c



P— yuntenb byayuwero

3. MeTtannunyecknu wap pagmycom 10 cm o0bayyatoT cBETOM C AJIMHOM
BOMHbI 2:1077 m. OnpeaennTe yCcTaHOBMBLUMIACA 3apa, Wapa, ecan paboTa
BbIXO4a 3/1eKTPOHa C ero NoBepxHOCTU pasHa 7,2:107%° Ox [1, c. 336-337].



P— yuntenb byayuwero

3. MeTtannunyecknu wap pagmycom 10 cm o0bayyatoT cBETOM C AJIMHOM
BOMHbI 2:1077 m. OnpeaennTe yCcTaHOBMBLUMIACA 3apa, Wapa, ecan paboTa
BbIXO4a 3/1eKTPOHa C ero NoBepxHOCTU pasHa 7,2:107%° Ox [1, c. 336-337].

[aHo:
R=10cm=0,1m
A=210"m
A=7,2-101° x
e=1,6-10°Kn

nal
k=—=9.109 M

4reg Kn®

q-"7



P— yuntenb byayuwero

3. MeTtannunyecknu wap pagmycom 10 cm o0bayyatoT cBETOM C AJIMHOM
BOMHbI 2:1077 m. OnpeaennTe yCcTaHOBMBLUMIACA 3apa, Wapa, ecan paboTa
BbIXO4a 3/1eKTPOHa C ero NoBepxHOCTU pasHa 7,2:107%° Ox [1, c. 336-337].

PeweHune
[aHo: 3apsag Ha wape byaeT ycTaHOBUBLUMMCA NMPU
R=10cm=0,1m YCNOBUMK, YTO Camble BbICTPbIE SNEKTPOHDI,
A=2-10"m noKmnaarouwme NnoBepxXHOCTb Wapa Bcneacreme
A=7,2-10"° Ox doToadpdeKkTa, BO3BPALLAOTCA HA Wap Noa
e=1,6:101°Kn AeNCTBUEeM 31eKTpocTaTuyeckoro nons. Mpu
1 H-m?
k = pr =9-10° ToZ 3TOM MaKCMMaNbHaA KWHETUYECKaA 31eKTPOHOB
nepexoamT B NOTEHLUMANbHYIO SHEPIUI0
qg-"? B3aMMOAENCTBUA 31IEKTPOHA M Wapa, T.e.,
BbINO/IHAETCA PAaBEHCTBO:
mvt _ eq

= k4 —
2 R



yunteno 6yayuwero

Ncnonb3ya ypasHeHWe SMHWTENHA ana potoadpdeKra

mv®  hc
EEREY —A, nony4um

eq _he_
i) hA. OTcroga
_ (G—4)r
q ke



yuntenb byayuwero

Ncnonb3ya ypasHeHWe SMHWTENHA ana potoadpdeKra

mv®  hc
EEREY —A, nony4um

eq_ he —A. OTcroga

R A (h )
X_A)R
q= ke

IloacraBindaq 3HAYSHHA BETHIHH. HAHIEM:

—34
&,6-10 —
————.3.10%-7.2-10 l'?‘:]-nzln,l
z-10"7

1 9-10°1,6-1071°
_(9.91071%-7,2.1071%)0.1

91,6:1071%

=0.1875-10-10 (K1) = 1.9-10-11 Kn

_2,7.1071°
g.1,6:10"°

Oteer: ¢~ 1.9-10-11Kx



P— yuntenb byayuwero
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