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1. SAPOXKIAEHHE
KBAHTOBOK ¢H3KKH

I'Ipomsopeqme anekTpoauHamMuku Makcesenna u
KNaccU4eCcKom MexaHukm

Co3p,aHV|e 3I7IHLLITel7IHOM CTO 4 OoT0O

MpoTuBopeune anekTpoanHamukmn Makceenna v onbITHbIM (hakTam M3nyqu|/|;| BeIJ.l,eCTBOM
KopoTkux OMB (HaunHas ¢ nHpakpacHoro):
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N3 Teopun Makceenna —}
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Teopust Makceernna: rnaBHoe ycrnosue nanydyeHns OMB —
yCKOpeHHOe ABWXeHne 3apsaa. Harpetoe Teno JOmKHO HenpepbIBHO
n3ny4YaTb (MOHbI KpUCTaANANYECKON peLUeTKN KonebntoTcs) u
oxnaguTbcs 40 abCONTHOIO HYNSA, Yero He NPOUCXOAUT Ha NpaKkTuke

Keanmoeast pusurxa Maxca IInanxka




[TnaHk Makc (1858—1947) —

BENMKNU HeMeLKN PU3NK-TEOPETHNK, OCHOBATESb
KBAHTOBOW TEOPWNN — COBPEMEHHON TEOPUN OBMKEHNS,
B3anMOAENCTBNST N B3aMMHbIX NPeBpaLLeHnm
MUKpocKkonuyecknx Yyactmy,. B 1900 r. B paboTte no
NCCriedoBaHMIO TEMTOBOMO NU3NyYeHUd NpeanosioxXun,
YTO SHEPrus ocumnnaTopa (CUCTeMbI, COBEpLUAKOLLEN
rapMoHU4YeCcKne KonebaHust) npuHMMaeT OUCKPETHbIE
3Ha4YeHUs1, NPoNopLIMOHanNbHbIE YacToTe KonebaHun,
9Heprusa nusnyyaercs otaesibHbIMUN MOPLIUAMMN.
bornbLluon BKNag BHEC B pa3BUTUE TEPMOANHAMUKW.

I'unome3sa IInanxKa: amomul ucnycrkamom

AneKmpomMazcHUmMmHYrO SHep2uro He HenpepuoléHo, A
omoenvHuIMU nopuusimu

Keanm - omoenvHas nopuust anexmpomazHuUmHoO20
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BﬂepBbIe KBaHTOBblE CBOWCTBA MaTtepum 6bIJ'II/I'O6Hapy)KeHbI npn nccriegosaHnm
n3rny4eHmna n norrnoweHna cBeta

2. HABAIOAEHHE POTOIPPEKTA

|

domoaggerxcm - sieneHue 6bLPLIBAHUSL INNEKMPOHOE
u3 eeuiecmea noo oeucmeuem ceema

OnbIT HENL3S 0OBACHUTL HA OCHOBE BOSIHOBOW
TEOPWW CBETa: MOYeMy BOSTHbI Manol YacToThl
He MOryT BbipBaTb SNEKTPOHbI AaXe Npu
©0oNbLUOV MHTEHCUBHOCTU OCBELLEHNSA?
BbiBO4: C NOBEPXHOCTU LMHKA 3NEKTPOH®LI
BbIPbIBAET YIibTPadOMOIeTOBLIN CBET, TaK
KaK ero yacTtorta bonbLue, a 3Ha4YUT U
Oorblle 3HeEPrusa KaXxaoro KBaHTa




CIDOToaJleKTqueCKHﬁ 9(1)(1)61@ GBI OTKPBIT B 1887 roay
Hemenkum pusukom I I'epriem n B 1888—1890 rogax
3KCIIEPUMEHTAIIBLHO HcciieqoBaH A. I. CTOJIETOBBIM.

Haubosnee nosiHoe ucciegoBanue sipjieHus Gorodddexra ObL1o
BeIotHEeHO D. JIenapaom B 1900 1. K aToMy BpeMeHH yKe ObLI
OTKPLIT 3J1eKTpoH (1897 1., Jx. TomcoH).



3. OIIbITHI CTOAETOBA

Cronertos Anexkcaugp Npuropbesuy (1839—1896) —
pycckmn comnsmnk. MccnepoBarnne dpotoadpdexta npu-
HEeCno eMy MMpPOBYIO U3BeCTHOCTb. [lokasan Takke
BO3MOXHOCTb rNpumeHeHuns coTtoacpdexkTa Ha npak-
TMKe. B poktopckom pgucceprtaumm «MccneposanHus
O PYHKLMM HaMarHM4yeHMs MArKoro »ernesa» paspa-
6oTtan mertop uccneposaHus eppPOMarHeTMKOB U
yCTaHOBMUN BMA, KPUBOM HamarHudeHus. DTa pabora
LLIMPOKO UCMOMb30Banack Ha NPaKTUKe NPU KOHCTPYM-
POBaHMK 3NEKTPUYECKUX MawunH. bbin MHUUMaToOpom
co3paHus PusnyecKoro UHCTUTYTa NP MOCKOBCKOM
yHUBEpcUTETE.
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1. OT Yero 3aBUCUT YNCIO BbIPBAHHBLIX CBETOM 3MNEKTPOHOB
(cbOToaneKTpOHOB)’?
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2. Yem onpenenﬂemﬂ CKOPOCTb (KMHequeCKaﬂ aHeprvm)
9TUX (POTOINEKTPOHOB?



3. OIIbITHI CTOAETOBA

MpuHuun paboTbl yCTaHOBKA

|:1. Bes ocBelleHna cBETOM KaTtoga ToKa B
~ Llenu HeT, T.K. HeT HocuTenen 3apsaaa.

- 2. ['lpn oceBewleHnn cBETOM KaTtoga
~ BO3HMKaET DOTOTOK AaXKe Mpwn OTCYTCTBUN
" pas3HOCTU NOTEHUMAaNoB.

:3. [Mpn HEKOTOPOM HaNPsSXKEHNN BO3HUKAET
- POTOTOK HachbIWeHUs.
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4. MNpwn yBenmMYeHnn MHTEHCMBHOCTU U3NYy4YeHna OOTOTOK HACbILLEHNS YBENUYNBAETCS.

~ IIepeviii 3axoH pomoagdpperxcma: pomomorx
HACbIUWEHUSL NPSAMO NPONOPUUOHANIEeH nadarouiemy
ceemoeomy nomokxy



3. OTNILITHI CTOAETOBA

HeMOoHCcTpauma nepBoro 3akoHa (poToaddeKkra ¢ NOMOLLLID UHTEPAKTUBHOW MOLENN
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~ IIepeviii 3axoH pomoagdpperxcma: pomomorx
HACbIUWEHUSL NPSAMO NPONOPUUOHANIEeH nadarouiemy
ceemoeomy nomokxy



3. OIIbIThl CTOAETOBA

3mMeHMM nongapHoOCTb baTapeu

—

1. Mpwn yBenn4eHnn obpaTHOro HanNps>KeHNA cmna Toka
YMEHbLUAETCA.

. 2. [1pn HeEKOTOPOM HanpskeHUn (3agepXxnBaroLemM) cuna
. TOKa CTAHOBUTCHA paBHOWM HYI0.

- 3. BbiBOA: aneKkTpu4eckoe none TOpMO3UT BblpBaHHbIE

._@ ” @_.. . CBETOM 3I1EKTPOHbI M BO3BPaLLAeT UX Ha 3NeKTpo.
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4. Mo Teopeme 06 N3MEHEHUN KMHETUYECKON SHEPTUN
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B3aMMOCBA3b KUHETNYECKON IHEPTMN DOTOINEKTPOHOB C
3a4epKMBaoLLUM HanpshKeHnem

|

5. FMpn nsmeHeHnn NHTEHCNBHOCTN CBETA
3agepxuBatoliee HanpshkeHne He N3MeHseTcs.
6. KnHetnyeckas aHeprua ooToaf1eKTPOHOB 3aBUCUT

TOMbKO OT 4YaCTOThbl CBeTa.



3. OIIbIThl CTOAETOBA

HeMOoHCcTpauma BTOporo 3akoHa ootoadopekTa C NOMOLLLIO UHTEPaKTUBHOW Modenn
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Bmopoi 3axoH ¢pomoadpperxcma:
MAKCUMAIbHASL KUHEeMu4ecKasi SHep2ust
pomosnexmpoHoe NPsIMo NPONOPUUOHAILHA
yacmome céeema u He 3aéucum om e20
UHmMeHcusHocmu




3. OIIbIThl CTOAETOBA

DoTO3(PGEKT HE NPOMUCXOAUT MPU onpeneneHHon MMHUManbHOW YacToTe
ONs OaHHOro BellecTBa.

Tpemuu 3axoH (pomosgpgexma: Ons Kaxsc0020 eewecmeaa
cyuiecmeyem MUHUMANbLHAS Yacmoma ceema
(MaxcumansvHasi ONUHA 60JIHbL), HUXKE KOmopou
dpomosgpgpercm HeB03MONCEeH

[leMOHCTpauua TpeTbero 3akoHa oToaddeKTa ¢ NOMOLLbIO MHTEPAKTUBHON MOAENU
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KpacHas epaHuuya ¢pomoagppexma — npedeibHas uacmoma
V., HUJMce Komopoit (homoaghghexm ne nadvarooaemcs.
min



4. TEOPHAA POTOOPPEKTA

B 1905 rogy GuHwTenH o6bacHun potoadhdekT Ha OCHOBE KBaHTOBOW runoTesbl [1naHka:

n3s1ty4eHHad nopuuns CBETOBOW SHEPIMnN | — K normnowaeTcqd LEJTMKOM.

hv = A,

muo

2

2

dopmyna SMHWTENHA Ond

dooToadhdekTa

Paboma esilxodd — MUHUMANbLHASL IHEepP2Uusi,
KOMOPYro HAOO coobW UMb 3 IeKMPOHY,

umooul oM NOKUHYMl Memaul
Pusnvecknin CMbICl ypaBHEHNA SUHLUITEWHA NS
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9HEepruga KBaHTa CBeTa pacxogyercs Ha paboTy o
BbIpPbIBAHWUIO 3N1IEKTPOHA U3 MEeTasna U Ha coobLleHne emy
KMHETUYECKOW SHEepPrum



4. TEOPHS POTOIPPEKTA

hv = A, + >

Ecu hv > AB, TO (1)0T03(1)(1>eKT Ha6JIIO,£[aeTCH

Eciu hv < AB,TO (1)0T03(1)(1)eKTa HeT j

A
KpachHas rpanuna goroaddekra: v,,;;, = WB
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KpacHas rpanunia portoaddekra: 4,,,, =
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4. TEOPHS ®#OTOIPPEKTA

B
KpacHas rpanuna ¢otoaddekra: v,,;;, = o
PaboTa BbIXOOO0B 3f1IEKTPOHOB

Bewecmeo 3B €U3_ |
Ile3uii s 1,89 =)
Kanuii K 2,15 T el
Bapuii Ba 2,29 B 2 |
JIntuit L1 2,39 + -
[ {uHK Zn 3,14 = Az + el,
TutaH Ti1 3,92 |
Cepebpo Ag 4,30 Ar = qU = el,
Menp Cu 4,46 EQuHvua namepenus
Boabdpam W 4,50 0aGOThI:
30J10TO Au 4,58 — -

2 — -19

[LnaTuHAa Pt 5,30 15B=1,6-10 ,[[)KI
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S. PEILIEHHE 3AILAY
3adaya 1.

PaboTa Bbixoga aong uuHka 3,74 9B.
[lepeBeanTe B O)KOYIW.

3adaya 2.
OnpenenuTte KpacHyr rpaHnyy potoaddoekta ans LnHKa
yepes YacToTy U ANMHY BOMHbI NagaroLlero ceBera.

3adaya 3.

Mcnonb3ya gaHHble Tabnuubl «PaboTa Bbixoga S51IEKTPOHOBY U
OMbITOB C LUMHKOBOW NAacTUHOW, nNpoaHanuanpymnTe
HabnoaeHne potoadbdekTa Ans pasHbiX METANMOB Mpu
OCBeLLUEeHNN NX CBETOM Pa3Horo uBeera.
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