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Mabpy3a pexacu HHIAME

 dotoadpdexr.

* Tawku poToaPPeKT KOHYHNAPMU.

* Tawkun GoTo3PPEKTHUHI KBAHT HA3APUACHU

* KomnTtoH adpPeKTun.

 Maxxbypuin HypaaHUwWwAap.

* Jlasep Ba ylapHUHT aNI0OKa coxacuaarm axammaTum.
* Epyfnuk 6ocumm.



domosnekmpuk schgpekm peb sneKTpomarHur
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[IAME

. YMKapUAULL Xoaucacura auTunaaum.
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HYP/IaHULI TabCHMpUAaa
APUM YTKA3rn4 EKU
ANSNEKTPUKAA
31eKTPOHNAPHMU
6ofnaHraH xonartgaH
3PKUH X0NaTra

yTuwmnaup. /




®oToaPpPeKT TaKpUbacMHUHT Yn3macu % TIIAME
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®0oT103PPEKTHUHT BOAbT -

| amnep XapaKTepucTUKacH THAME
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i | IHl u |H2 - TYMMHULL TOKMU

- TYXTaTyBuYM NOTEHLUMaAN




TyimHnWw GOTOTOKMU — KaToaAaH YUMKAETraH bapua
3NeKTPOHNAP aHOAra eTHG KenapuraH Tokaup | —ne TIIAME

HAC

TyxTaTnb KonyBumn KyunaHuwl — GoToToK 0 ra TeHr 6ynaauraH TeCKapy Ky4aaHULWHUHT
MUHUMAN KUAMaTHU.

2

max

EnyBum noteHuman (TYxTatmb KONYBYM KyuNnaHULL) TYLIAETraH EPYFAUK OKMMMU
X}agannaumrura 60FnuK 6ynman, EpyFanMK yactotacu ownwm 6unaH umsumkam optabopagm.

N — KaTOAHWHr 1 ¢ A3 YMKapaauraH 3NeKTPOHIapUu COHMU
m — 3N1eKTPOH Maccacu, e — 3NEeKTPOH 3apaam,
V — 3N1eKTPOH TEe3/UrU.




®oT103PPEeKTHUHT BUPUHUK
KOHYHMU

TITAME

Katoara TywaértraH épyfIMKHUHT 6enrunaHraH yacroracuaa, bMpaumk Bakraa
KaTtoAaAaH aXXpanmb unkaétraH GoTo31eKTPOHIApP COHU EPYFNIUK XKaZaNNAUrura
nponopuuoHanaup (TYiMHUW GOTOTOKMU Ky4n KaTOAHUHT SHEPreTUK
€PUTUAraHAUrura nponopuuoHangup).

EPYF/IMK MAHBAU
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MAHTUKWIA BOFNIAHULL j
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®0oT03PPeKTHUHI UKKUHUYU KOHYHMU TIIAME

®oT031eKTPOHNAP BOWNAHFUY TE3IUTMHUHT MAKCUMaAN KUUMATH
KaTtoAra TyWaéTtraH épyfnuK Kaganaurura 6ofnuk 6ynmain, pakar
vV yacrtorara 60fnauK 6ynmnb, yHuHr owunwin 6unan Ynsmkam ycub

6opaaun.
TYLWAETITAH EPYFIUK ~ |
YACTOTACH . | MAHTUKUU BOF/TAHULL J
| TYLWAETIAH |
®OTOHHUHT 1
3HEPIUACHU |
3/IEKTPOH SHEPIUACHU
E,=hv | \
: ®OTOI/IEKTPOH 1
SHeprun- TE3NIUMM
dboTOHA ®OTO TEKTPOHHUHT
KWH.OHEPTUACU




®oT03PPEKTHUHT YYHMHUMN KOUAACHU TIIAME

Xap 6up moapa yuyH $otoapPeKTHUHT KKU3UA Yerapacu»
MaBXKyA, AbHU EPYFAUKHUHT V, — MMHUMAN HYacTOTacu MaBXKyA,
6ynunb, by uacrortapga EpyFAMKHUHI UCTA/IFAH }Kagannuruaa
doroadpdekT bownaHagu.

Vmin — é “ /Imax :E J
h . A




DUHLWTEH Ha3apUAcCK

TITAME

EpyFAMK TapKaNULWLMHKY Y3NYKCU3 TYIKUH KapaéHu aeb Tacassyp Kuamaii, yHu ¢pasoga AucKper
EéPYFNUK KBAHTNApU OKMMU cudatuga, BaKyymaa aca ¢ TapKanuil Te3nuru 6unaH xapakatiaHagm,
Aeb xucobnaw Kepak. by aneKTpomarHuT HypaaHULW KBaHTAApKU pomoHaap peb atanagu.

h=4,136-10"58-c
®OTOH 3Hepruacu E=-hv o
\ - h=6,63-10"" /Jowc - c
.
TuHyY xonatparu m. — 0 |
_ POTOHHMH Mmaccacy 0 ) G WP
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| ®OTOH MMMNYNCH pD = E _ hv
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D oT03PPEeKTHMHT DAHLITENH TEHINAMaCK TIIAME

Katoara TywaértraH ¢GOTOH 3HEepPruacu 3NeKTPOHHU MEeTaANA4aH YUKW uwnHu (A)
€HrMwra Ba UYMKAETraH (OTOINNEKTPOHra KUHETUK 3Heprua 6epuwra capo
6ynagm..

_ mo*
hv = A+ 5

IMNHLWITENH TeHINaMaCcUHUHT bollKaua J _ |
amac J eU, =hv— A

MopananaH 3NeKTPOHHU YNKULLN YUYYH 3apyp 6YnraH MMHKUManN sHeprus

3/1eKMPOHHUH2 YUKUW uwu peb atanaau. hc
A=hv_. =

maxXx




Aiipum meTtannap yuyH GOoTO3/1eKTPOHNAPHUHT
MaKCMMan KUHETUK IHEPruaCUHMU TYLLAETraH EPYFAUK TIIAME
yacroracura 6oFanKkauru

OpAwHaTa yKUAar Kecunrai KecManap | gy xocuna d(eU,)
MeTannapAaaH 3N1eKTPOHAAPHN YUKULL OAV

MLLIUTa MUKAOP XKUXATAAH TeHr 6Ynagu.

KaTtoa, matepuanura 6ofnuk
N | 6yamau, NnaHk gumuniscn hra
MUKA0P KUXaTAAH TeHr bynaau.

h NMnaHK AOMMUUCUHU 3NEKTPOH
v - 3apAagura Hucbartura teHramp.
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o h TyFpun Un3UK 6ypyarmHuHr
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e TaHreHcun
0]




Epyfauk 6ocumum TITAME

Kyéw Hypwm, Hypra b
nepneHAUKYNAp *XounalraH
Ep CMPTUHUHT Xap 6up meTtp

kBagpaTtura 4,8:10%H kyu
6unaH 6o0cum yTKasagu.

INEeKTPOMArHUT TYAKUHHUHT B MaWA0H Ky4laHTaH/IUTU XapaKaT/NaHAETraH
3N1IeKTPOHAApra, MeTasn CMPTUra NnepneHauKynap nyHaamwpaa, JlopeHuy, Kyum

6unaH Tavcup yTrasagu. LyHaain KWnmb, sneKTpomMmarHuT TYIKUH Xam MeTann
cuptura 6ocum yTkasagu.




Epyfnnk 6ocumum l

E TITAME

=1+ p)=wi+p)

p:

doTOoH, arapaa umnynbcera ara 6ynca, y Xonaa XKUcMmra TyLWAETraH épyFINK YHra 6ocum
TabCUPUHU YTKA3aAU, YYHKU POTOH CUPTra ypunraHaa, yHra Y3 UMnNy/1ibCUHU y3aTagam.

CupmHuHe 3Hep2emuK Epumunz2aHauau — bUpnunK BakTaa, 6UPAUK 103ara TyWwaETrax
6apua ¢poToHNap aHEepruacugup.
Nhv = E,

HypnaHuUL SHEPrUACUHUHT XaXKMUIA 3UYNUTU — =

P — EPYFINKHUHT CUPTAAH KauTuwl KoapPuumeHTH
N — TywaétraH ¢oToHNap COHMU




KomntoH 3¢ ekt TIAME

~ ®OTOH MOA[AHUHT 3NEKTPOHU 6unaH
~ 3NaCTUK TYKHALIAAM, YHra Y3 dHepruacu
~ Ba UMNYACUHUHT BUP KUCMUHU y3aTaau

% Ba XapaKaT MyHa/IULLIMUHU Y3rapTMpagu.
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/ O — couuruiu

CouunnraH doto)’
I.pﬂf oyvpuazcu

YnbTpaKUCKa TYIKUHAN 3N1€KTPOMATrHUT HYP/IAHULLHUHT
MmoaAaanapaarv 3pKUH aNeKTpoHAapaa, TYIKUH Y3YHIUTYN OLLULLN
6unaH 60FNUK 3n1aCcTUK counnuwm — KomnmoH saghgpekmu peb
atanaam.




TITAME

LVEEUR _ 2
y hv . ¢oToH 3Heprusacu WO - meC - TUHY X0NaTAArn S1IeKTPOHHUHT SHEPrUAaAcuU
D = hv me_ 3NEKTPOHHUHI Maccacu
' c - $otoH umnyncu
- 2 2 2 4 — YPUWIULIAAH CYHT 9N1€KTPOHHUHI
W= \/ p.C +M.C PenATUBUCTUK SIHEPTUACHU
, , - COUMraH GpOTOHHUHT KOMNTOH TYNKWUH y3yHAUTU
<, =hnv 3Hepruacu h
, h v/ - counnran poTOHHUHT /’Lec = =243. 10_12 M
P, = ~ MMnyncu m.C
: ., 0
COYUNTTAH HYPTAHULWLHWHT TYNIKUH AN = 220 sin E

- Y3YHIUTUHU KATTAZTALLALLN




TITAME

EZ Atom 1073 ¢ aaH owuK
BaKTAa 6bynaguraH
SHepreTuK caTxaap
memacmabun sHep2eMuK
camxnap peb atanagu.

[, —®—0—0 —0 —

TawKu Tabcup UYKAUrnaa, aTom YeKcus y3oK BaKT bynaauraH
6apKapop X0NaTAap 3Hr KNYUK IHEPTUAZIN aCOCUN XOonaTnap
‘xucobnaHagum.




TITAME

Atomnap 6unaH y3apo Tabcup
€K1 POTOH ITUAULLK Ba
UMKULLKM Ky3aTUNAManauraH
3/IEKTPOH ypuanwnap
OKMbaTtupa aTOMHUHT 6up
KBaHT X0/1aTaaH bowKacura
YTULLK HYp YUKapmaliou2aH
ymuwanap peb atanagu..

ATOMHMHT 6Up XxonataaH UKKMHYUCUTA YyTULLIKMAA V3 — Y3naaH
HYPAIaHULLU XKapaéHU COHMaH HypaaHuw peb atanagu.




UHAYKUMANAHIaH HYPAaHULL TIIAME

\VAVAVAV

YacToTacu aNeKTPOH YTULLMHUHT XYCYCUIA YacTOoTacura TeHr 6yaraH, Talwku
3NEKTPOMArHUT MaiiaoH TabCMpPUAa aTOMAATN SNEKTPOHHUHT IOKOPU
3HEepPreTUK CaTXxuAaaH Kynucura yTuimn maxkbypuii €Ku nHayKuuanaHraH
HYP/A1aHULL BYXKyAra Kenuwm 6unan 6upra Kyuagu.

E,




Nasepnap

TITAME

Nasepnap nwnawUHUHT
$dusunkasuit acocnapm
UHAYKUUANAHTaH
HypAaHUWAUP.

Nazepnap Typnapu: 2asau, KAMmMuK ¥Ucmau, Apum YymKas2u4au
Uwnaw pexxumm: umnysnc pexcumuod eda y37yKcu3

Hypnanuw Kyssatu: 10°-1013 Bm
KynnaHunuw coxacu: mamepuannapHu uwinauw mexHosa02uscu, MeouyuHd,

xapbuli mexHukaoa, Hagu2ayus, asn0Kd, 8d AOKAYUAHUH2 ONMMUK

mu3umMaapuoa, Xumusaoa ea XyrcasnuK uwaapuod.
J1azep HYPAAHULLMHUHT ACOCUI XYCYCUATHU : UWIYU M0oO0Oa amomaapu

MyBOohUKAaWI2aH X000 YUKAP2aH EPYFAUK KBAHMAAPUHUH2 IOKOPU 0apaxcaoda
MOHOXpoMmamuknuau
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ByHAaal TM3MMpAa naBUHara
VyXWwaLll XapaéHHu 6bownaHmnwimra
cabab TMUSMMHUHT YKK 6ynnab
WyHanraH tacogmnd¢ cnoHTaH
TabCup, AbHU HYPaHULL
YKapaéHu nainao byauwmnanp.
Mabaym BaKT yTraHAaH CyHr, by
TU3NMAA reHepauUAHUHT
MYBO3aHaT/M X0/1aTU BYXKyAra
Kenagw.

J1azep HypAaHULLUU KUCMAH TUHMUK,
6ynraH oiiHanappaH 6upmnaaH
YMKapunaam.




TITAME

NHBepcMABUIA XKOUNALUrAH CaTX1ap MYXUTUHMU Pacmpa onTuK AamMnaliHUHT y4
ONULLHWHT Xap Xun ycynnapu masxya. 60CKMYNUN UM3MACK KENTUPUAITAH.
PybuH nasepuga ontukasmm gamnaiu ycynm E, Ba E, CaTXIapHUHT CALIALL BaKTAAPU»
tinaTnnans. KeNTUPUANIraH.
E, Ty = 10 %¢ E, - MeTaCTEGMn catx. E; Ba EZ caTxnap
opacupaarv ytuul, HypaaHmauauraH
yTuwamp.

E, Ba E catxnap opacuaaru ytuil nasep
WULINALWKWHN TAbMUHAAWAUIAH YTULWIAKP.
PybuH kpucranupa E,, E, Ba E; catxnap

\NNNS XPOM KUPULUMA aTOMMUIa Teruwanamp.

E YFAUKHUHT OTUINLL

Acocum xonat
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