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3aKOHbI NOCTOSAHHOro Toka. Metoauka JKCNnepuMeHTa

YUeHUK TPEANOIOKII, YTO IIEKTPUIECKOE CONTPOTUBIICHUE
OTpPE3Ka METAJUIMYECKOTO IMPOBOJA IIPSAMO ITPOIIOPLUOHAIIb-

HO €10 JuthHe. JIJIst MpOBEPKH 3TOM TMITOTE3bI OH B3sJ1 OTPE3-
KU MPOBOJOB U3 AJIFOMUHHUS U MeJIU. Pe3ynpTarsl U3BMEpEeHUs
JUTAHBI OTPE3KOB U UX COMPOTUBIIEHUS YUYEHUK OTMETHUII TOY-
KaMu Ha rpaduke 3aBUCUMOCTH COIPOTUBJICHUS OT JJIMHBI il o

R, Om }

1 [ ]
MPOBOAHUKA (CM. pUCYHOK). [TorpentHocTyt uaMepeHus 1J1u-
HBI U COPOTUBIICHUS paBHBI COOTBETCTBEHHO S cM 1 0,1 Om. T “
Kakolt BBIBOJ CleayeT U3 Pe3yJbTaTOB SKCIIEpUMEHTA? 0 2 4 6 L,m

1) C y4eToM NOTpENTHOCTH U3MEPEHUMN SKCIIEPUMEHT TTOATBEPINI TPABUIBHOCTD TUITOTE3BI.
OpSIIOK OCTAHOBKH SKCIIEPUMEHTA HE COOTBETCTBOBAJI BBIBUHYTOM THIIOTE3E.
) ITorpemHocTr UI3MEPEHN HACTOJIBKO BEJIUKH, YTO HE MO3BOJIUIIN MPOBEPUTH TUIIOTE3Y.
4) BoIBIIMHCTBO PE3YIABTATOB U3MEPEHUH MOATBEPIKIACT TUIIOTE3Y, HO MIPU U3MEPEHUN
CONPOTUBIICHUS OTPE3KA MPOBOJIA NIMHOW 5 M JomyllieHa rpy0ast ommoxa.

Y4eHUK HE y4ell, UTO CONPOTUBIICHUE MPOBOJHNUKA MOYKET 3aBUCETh U OT ,prFI/IR . l
(akTOpOB, B YaCTHOCTH OT YACJIBHOTO COMPOTUBIICHHS Mareprasia MpoBOJHUKA. =~ IO S

YT0OBI TPOBEPUTH BHIJIBUHYTYIO THIIOTE3Y YUYCHUKY CIIEAYET B3ATh IIPOBOJIHUKHU Pa3HOM
JUTMHBI, HO OJJMHAKOBOM TUIOIIAJAN CEYEHUSI, CIEJIaHHbIE U3 OJTHOTO M TOT'O K€ Marepuala,
IIPU OJHOM U TOM KE TEMIIEPATYPE.



aﬂeKTpOCTaTVI‘-IeCKOe noJsie B BeljecTtBe

Tpu pa3znuuHbIX AUANEKTPHUKA IOMEIIEHBI B OJHOPOIHOE dIEKTpocTarndeckoe nose. Ha puc.
MMOKa3aHbl KAPTUHBI JINHUW HANIPSHKEHHOCTH BHYTPH 3TUX IUAICKTPUKOB. CpaBHUTE
TRJICKTPUYECKHE MPOHUILIAEMOCTH 3TUX JTUSIICKTPUKOB
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Bo BHENIHEM 3JIEKTPUUECKOM T10JI€ TUBIECKTPUK MOJSAPUIYETCA — HA IPOTUBOITOJIOAKHBIX
MOBEPXHOCTAX JUAIEKTPUKA 00PaA3yIOTCS CBSI3aHHBIE 3aPsi/Ibl, KOTOPBIE CO3/IAIOT CBOE
T10JI€, HAIPSAKEHHOCTh KOTOPOTO HAIPaBJIEHA MPOTUBOMOJI0KHO HAPSKEHHOCTH
BHEIIHETO MOJI4. ITO MPUBOAUT K YMEHBIICHUIO HATPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS
BHYTPH JIUBICKTPUKA.

I[I/IBJICKTPI/I‘IGCK&H IMPpOHULIACMOCTD € ITIOKA3bIBACT, BO CKOJIBKO pa3 YMCHbLIIACTCA
HaIIPsKCHHOCTD IIOJII B AUBJICKTPHUKEC — 4EM MCHBIIC I'yCTOTAa CUJIOBBIX HHHHﬁ, TCM
MCHBIIC HAIIPSAKCHHOCTD ITIOJIA U, CJICI0OBATCIILHO, OoabIIIe AUBJICKTPHUYICCKAsA
MNIpOHUIACMOCTbD.



aﬂeKTpOCTaTM‘-IeCKOe norJsie B BelecTtBe

[IpoBonHUKY, N300paXKEHHOMY Ha PUCYHKE COOOIIMIIN 1
MTOJIOKUTEINIbHBIN 3apsaa. CpaBHUTE AIEKTPUUECKUN MTOTEH-
ual (¢) B pa3IMuHbIX TOYKAX MMPOBOJIHUKA.

[ NS

D 620,200 20,=0,50, Db=0,=0,70 D 490,>0,>,

Eciu npoBOAHUKY COOOIIEH AJIEKTPUUISCKUI 3apsil, TO:
0 3apsg pactpenenseTcs B TOHKOM CI0€ Ha MIOBEPXHOCTH IMPOBOJTHUKA, TaK UTO
HaNpPsHKEHHOCTh AJIEKTPUYECKOTO MOJISl BHYTPH IMIPOBOAHHUKA paBHA HYJIIO.

0 HOTGHHI/I&J'I BCCX TOYCK BHYTPH IIPOBOJHHUKA U HA €TO ITIOBCPXHOCTU OJUMHAKOB. —_—

$,=9,= 9,
Tak Kak IPOBOIHHK 3aPSKEH IIOJIOKHUTEIBHO, TO ¢ > 0.
0 HauGonbIuas mIoTHOCTE 3apaaa OyaeT B Hauboee yaaleHHbIX TOYKaX IPOBOIHUKA C

MaKCUMAJIBHBIM PaJInyCOM KPUBU3HBI (T.€. HA OCTPUSIX).

>
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KoHaeHcaTopbl

Kakoe MakcuMalibHOE HaIPsSHKEHUE MOXKHO MPUIOKHUTH K MOKAa3aHHON Ha puC. ObaTapee u3
OJIMHAKOBBIX KOHJICHCATOPOB, €CJIN KaXKAbIM KOHJACHCATOP BhIJEepkuBaeT HampsikeHue S00 B?

A 18 | | \C
1) 1500 B 2) 1000 B 4) 500 B o—| | || O
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Konnencarops! 2 1 3 coenMHEHBI NapaIUIEIBHO, IO3TOMY X
00I1[ast 3JICKTPOEMKOCTD: | |

C,=C,+C,=2 — (C,=2C
(C — 2JIE€KTPOEMKOCTh KaKJ0I0 U3 KOHAEHCATOPOB)

Yuactku AB n BC coennHensl Mociae10BaTesIbHO, MO3TOMY

49 =9,, — CU=CU,;, —
cU,=2 ,, — U=2,4
Eciu B, =300 , 10 B, =250 — U=U+U,=7508B



CunoBoe gencTtBMe MarHUTHOro nNons

CrepkeHb pacIoOKEH NEPICHAUKYIIPHO PEIbCaM, PACCTOSTHUE MEXAY KOTOPbIMU S0 cM.
Penbebl cocTapsAtoT ¢ ropusoHToM yroa 30°. Kakoii nomkHa ObIT MUHMMAIbHAS WHIYKIHS
OJTHOPOJHOTO MAarHUTHOTO IOJIs, HAMPAaBJIEHHOTO BEPTUKAIBHO BHU3, YTOOBI CTEPIKEHb HAYaJl
JIBUTAThCSl BBEPX, €CJIM MO0 HEMY MPOoIycTUTh TOK 40 A? KoahPuureHT TpeHUs: CTEPKHS O

penbebl 0,3, Macca cTepKHs 1 KT

[ =) ¢ | YKaxeMm cuibl, AEHCTBYIOIIME HA TPOBOAHUK (HUKHUI
a =30° puc.). O0paTtute BHUMaHUE, 4TO cUjia AMIIepa F non-
/=40 A |xnaObITh | B ¥ IPOBOAHMKY C TOKOM. M3 IByX BO3-
[ =80 Cc | MOXHBIX HAIpaBIEHUI BLIOEPEM TAKOE, YTOOLI F,

#=0,3 | cnoco6cTBOBANA IBIKEHUIO HPOBOIHUKA BBEPX.

m =kr T =
FtF +mg+N=0 (dna pasnomepn. dsusicenus)
B-? B mpoekiuy Ha KOOpIUHATHBIC OCH: Y

Ox: F,eosa—F —mgsina =0, — F,cosa —uN—-mgsino/=0

O0y:N-F,sina—mgcosa =0 — N=F sina+mgcosa 1
mp
F cosa—pu(F, sina+mgcosa)—mgsino =0 —

MOK HA HAC

oy

F (cosa —pusina)=mg(sina + pcosq) NE)
, 10(0,5+0,3—)
mg(sina + pcosa)

Il(cosa — pusina) 40.0 5(@_0 3.0.5)
M 2 M 5

F,=IBl — B=

—
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,U,BI/I)KeHI/Ie 3apAdAfa B MarHUTHOM norne

YacTuia Mmaccoil m, Hecymas 3apsji ¢, JBMXKETCS B OTHOPOAHOM MAarHUTHOM I10JI€ C UHIYK-
1Me B 1Mo OKpPY>XKHOCTH pajinyca R co CKOPOCThIO v. UTO MPOU30MIET C paguycoM OpOUTHI,
EepUOAOM OOpaIllCHUS U KWHETUYECKON SHEPTrUeN YacTHULIbI PU YBEIUYEHUU CKOPOCTU
nBrbkeHUs? K KaX 101 MO3UIMKU TIEPBOTO CTOJIONA MOI0EPUTE COOTBETCTBYIOIIYIO TTO3UITUIO
BTOPOT'O U 3alIUIINATE B TAOIUILY BRIOpaHHBIE U(PHI TTOJI COOTBETCTBYIOIIMMHU OYKBaMHU.

OU3NYECKHWE BEJIMUNHBI NX USMEHEHUM A

A) panuyc opOUTHI 1) yBenuuuTcs A
b) nepuon oGpareHus 2) YMEHBIINUTCS 1
B) xunetnveckas sHeprus 3) HE UBMEHUTCS

—
Ecnu 3apsia BiaeTaeT B OQHOPOJHOE MAarHUTHOE T10JIE U _;)J_ B
Ha 3apsn nerctByer cuna Jlopenna: F' = guB (sin(u,B) = O)

CornacHo BTOpOMY 3aKOHY HproTOHa 3Ta cua CO0OIIIaeT 3apsaay
YCKOPEHUE (1 ™F

F 1)2 F vm

a=— — Z = = :

m R m gB

R — paguyc oKpy>XKHOCTH, 110 KOTOPOI OyJeT BpalliarbCs 3apsiji
2r  2nR _ 27mm
Q) L qB




AneKTpoOMarHMTHas MHAYKLUS

Pamka 13 npoBOJIOKH, B KOTOPYI0 BMOHTHPOBAH KOHAEHCATOP, IPOHU3BIBACTCS MEPIICH U~

KYJISIPHO €€ TIJIOCKOCTH OJHOPOHBIM MarHUTHBIM noJjieM. CKOpOCTh UBMEHEHUS UHIYKIIUU
atoro nojist 0,02 Ta/c. Onpenenure SHEPTUIO 3apSKEHHOIO KOHASHCATOPA, €CIIM €ro 3JICK-

TpoeMKocTh 4 MKk®, romaas paMku 50 cm?, | |

2)2-10"'2 Ik 3)2:107'° Ik 4)2-10" ok | -4 | 1+
PamMKy mpOHU3bIBAET MATHUTHBIN TTOTOK @ = BScosa, > B
e o = 0 — yron Mesy HOPMaJbIO K paMKe U BEKTOPOM I

MarHuTHOM NHIYKIHNH.

HpI/I N3MCHCHHUHU MAIrHUTHOTI'O ITOTOKA, IIPOHU3bIBAIOIICTO PAMKY B HEW BO3HMKACT
HHHYKHHOHHBIﬁ TOK, 3a CUCT KOTOPOI'0 KOHACHCATOP HAYHNHACT 3apsAKaTbCs.

IIpy n3MEeHEHMW MarHUTHOTO MOTOKA, MPOHU3BIBAOIIETO PAMKY B HEW BO3HUKAET
WHIYKIIMOHHBIN TOK.

AD| |AB
gi = =
At At
KoHnieHcarop 3apsbkaeTcs J0 TeX Iop, MOoKa HampsHKEHHUE MEXKTy ero 0OKJIagKaMuy He
CPaBHJACTCA C El..

CU* Cg CS’|AB[" _4:10°-(50-107")"
2 2 2 | At 2

S - OJIC uHIyKIMH, BO3HUKAIOIICH B KOHTYpE.
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KonebaTternbHbIN KOHTYpP

B Ta6J'II/III€ ITOKAa3aHO, KaK U3MCHSJICA 3apsiaa KOHACHCATOPAa B HACAIIbHOM KOJIeOaTEIbHOM
KOHTYpPC ¢ TCUCHHUCM BPCMCHHU IIPH CBO60,Z[HI>IX KoJIeOaHusIX. Berauciure HHAYKTUBHOCTb

KaTyIIKH, €CJIM €eMKOCTh KoHeHcaTopa paBHa 100 nd. OTBeT Bhipazute B MIILIUTeHpH (MIH),
OKPYIJIUB €T0 A0 LEIbIX.
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HeoOxoguMo w13 TaOMMIbl MPaBUIBLHO OMNPEACIUTh TMEPHOJ AIECKTPOMArHUTHBIX
koJiecOaHu B KOHType. B ciydyae Heszaryxaronux KojgeOaHuil 3aBUCUMOCTb ¢(f) UMeeT BUJ
cunycounbl. B MomeHT ¢ = 0: ¢ = 0. 3a onuH mNEepHOA KOHJECHCATOP 3apsKaeTci M
paspsikaercss JIBaxkabl. Takum ob6pazoM ¢ = 0 B MOMEHTHI BPEMEHH COOTBETCTBYIOIIME
nojoBHHE nepuoaa (t = 8 Mkc) u nnepuoay (t = 16 Mkc). T =16 MKc.

2 —-6\2
T=2nNLC —— Lr= r [ (16-10 )

] =6,49-10> =65
A7°C  4-3,14%-107"




KonebaTtenbHbIN KOHTYpP

KonebarenbHbIN KOHTYP € IEPUOJOM KosieOaHuil 1 MkCc nmeeT UHAYKTUBHOCTH 0,2 MI'H 1
akTuBHOE conpotusiicHHE 2 OM. Ha CKOJTBKO MPOIEHTOB YMEHBIIAETCS SHEPTHUS 3TOTO
KOHTYypa 3a BpeMsl OJTHOTO KoJieOaHusA? B TeueHne 3Toro BpeMeHU TOK MOKHO CUUTATh
CUHYCOUJIAIBHBIM, MOTEPSIMHU SHEPTUH HA U3TyUYEHUE MPEHEOPEUbD.

T =l1xc

L =0Dx
R =0wm

nom :‘?

/4

Paccmotpum ofivH neprof; kosiebanuil. 3a
BpEMs paBHOE Meproly /' Ha aKTUBHOM
COIPOTUBIIEHUU R 10 3aKOHY JIKOyIisi-
Jlenua BbIIEIUTCS TEIUIO (PaBHOE MOTEPU
AIEKTPOMATrHUTHOW SHEPTUU
K0JIEOATEILHOTO KOHTYPA): 2
o=Ww,, =1 RT = 7"1RT

1"1

0

AWA

o

A VY

B nporiecce koyiebaHui MPOUCXOAUT MPEeBpaIECHUE FIECKTPUUECCKON SHEPT UM KOHJIEHCATOpa B
MarHUTHYIO YHEPTHIO KaTyliku. Korma Tok 1ocTUraeT MakcumMmyma Besl 3JIEKTPOMarHuTHas
HEPrusd KOHTYpa COCPEAOTOYEHA B MATHUTHOM ITOJIE KAaTYIIKH:

LI
2

W =

Halifem 107110 3J1€KTpOMarHMTHOM SHEPIUU, IEPEXOASIICIO B TEILIO 3a OJIMH MEPHO/,

w
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w
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OtBet: 1%



UHTepdepeHUun

Ha cTexIsiHHy10 TNTACTUHKY HAHECEH TOHKUW CJIOM MPO3PAavHOrO MOKPBITHUS, TIOKA3aTENb MPEO-
MJIEHUST KOTOpOro # =1,41 MeHblie TToKa3ares npejaoMIIeHUs cTekiia. Ha mmacTuaky nop yriaom
30° mamaer mydok Genoro ceera. KakoBa MUHMMAaJIbHAS TOIIIMHA TIOKPBITHS d ., TIpd KOTOPOH B
OTPAXKEHHOM CBETE OHO OKAXKETCA 3eJeHbIM? JImrHa BostHbI 3e1eHoro ceera 0,53 MiM.

B xaxxg0#1 Touke Ha TOBEPXHOCTH IJICHKH (HarpuMmep, B T. A) majaroiiasi CBETOBas BOJHA Jie-
JIMTCS Ha JIBE YaCTH: OTpakeHHYIO0 (J1y4 1) u mpenomiieHHyto (Jryu 2). Pe3ynbrar ux unrepde-
PEHIIMH ONPEAECTACTCS ONTUYECKOM PAa3HOCTHIO XO/1a YUY€, KOTOPYIO MOXKHO HANTH KaK pas-
HOCTb ONTUYECKHUX ITyTEH:

A,=L,—L =(AB+BC)n—ADn, =2dncos 3

1
YciioBrue MUHUMYMOB: A, =(m +5)}t, m=0,1,2,...
Venosue makcumymos: A, =mA, m=0,1, 2,... =141
B nHamewm ciydae 10omKeH HaOJII01aThCsl MAKCUMYM J1JIsI BOJIHBI €
IUIMHOW, COOTBETCTBYIOIIEH 3€JICHOMY CBETY:

Rem = N

2dncosﬂ\mV T —
sinoe n ; Jn® —sin’a

3aKOH IPEJIOMJICHUS CBETA =— =N — COS ,B — \/ | = Sln2 IB —
sin [3 N n
g mA MuHuManbHas TOJIIMHA INICHKU COOTBETCTBYET m = 1:
3
= A 0,53-10°°
2 * 2 _ 3 _ 2 _ .
24/n* —sin’ & d.. = = = i, 2 02 MKMm

2Wn? —sinfa 241,41% —0,5°



UHTepdepeHUun

CoOuparoiast inH3a ¢ (oKyCHbIM paccTossHueM 10 cM pa3pe3aHa momnosiam 1o JuameTpy, v
MTOJIOBUHKM pa3ABUHYTHI HA paccrosiaue 0,5 Mm. [lepen 1MH30# HA paccTossHuuU 15 cM Haxo-
JTATCS TOYCYHBIA ICTOYHUK MOHOXPOMAaTHYE€CKOro cBeta ¢ JNIMHOUW BOJHBI S00 HM. OnieHuTe
YHUCJIO CBETJIBIX MHTEP(HEPEHIITMOHHBIX MOJI0C HAa SKPaHE, PACTIOJIOKEHHOM 3a JIMH30M Ha pac-
ctostHuu 60 cM. [TpomMexyTOK MEX Ay MOJOBUHKAMHU JIMH3bI 3aKPHIT HEMPO3PAYHBIM SKPaHOM.

d =itH goxansnas nrocKkocme

Fewml0 A
h = pd
A =00

L=60c B

o

B S

N =2 3

Ecan 0b1 TuH3a He ObLIA pa3pe3aHa, TO H300pakeHueM S SIBJISJIACH ObI TOYKA HA ONITHYECKOM
ocu. B Hamewm ciy4ae ¢popmMupyercsi ABa 1edCTBUTEIbHbIX H300paxeHus: S, U S, BO3HUKaIOIIHeE NPU
nepecevyeHuy MmpeIOMJICHHBIX JIyYeill Ha ABYX MOJOBUHKAX JIUH3bI.

HajineM xox jy4eid NpOXoasilUX Yepe3 KpaiHue TOYKH MOJOBHHOK JIMH3bI. X0/ Jy4a 1
HAXOJUM METO0M BCIIOMOIaTeJIbLHOIO JIy4ya: napaJjuiejibHble JJydd 1 u 2 mocJjie npejoMJjaeHust
NepeceKarTCs B OMHON TOYKe (POKAIBHON MJIOCKOCTH.

Hcrounuku S, u S, ABISIIOTCS KOTePEHTHBIMH U 1al0T HA IKPaHe YCTOMYHBY 0
UHTep(EepPEeHUNOHHYI0 KAPTHHY B BH/Ie Yepelbl TEMHbIX M CBETJbIX 1M010¢. OHa HA0/II01aeTCs TOJIBKO F
00J1aCTH NEePEeKPHITH BOJH (BbIACJICHO KeJIThIM), IPUIIEAIIUAX OT UCTOYHUKOB (0Tpe3ok AB).



UHTe

Tak xe kak u B onbiTe FOHTa, paccrosHue
MEXAY CBETJIBIMHU (TEMHBIMH) COCETHUMU

M0JIOCAaMU Ha SKpaHe ONpeIeaeTcs
dopmyIoit: L
Ax = 7/1,

rac L— pPaCcCTOAHNUC OT HCTOYHHUKOB IO 3Kpa-

Ha, [ — paCcCTOAHNC MCKAY NCTOYHUKAMMU.

pdepeHUunn

IKpaH &y

Bocnonb3yemcst hopMyIioi TOHKOM JIMH3BI [T HAXOKICHUS TONIOKEHUS HCTOYHHUKOB S| 1 S,:

LS P
d f F d—F

s HaxoxkaeHus [ 1 AB Bocnosib3yeMcs To100ueM TPEyTrOIbHUKOB:

o d 107 .
h_ L _hd+f)_05:10 45:114]ﬁ
[ d+f d 15
h d h(D+d) 0,5-10°-75
AB_D+d—>AB_ B 15 = M
Ax:DT_f/I:@ﬁI-I(DZI 0* = oy 2AB_25

Ax 01



AOudpakumoHHasn peLueTKa

Ha nmudpakiinoHHYO pelIeTKy ¢ IepuoaoM 4 MKM I1aJlacT HOPMaJIbHO CBET, MPOITYIICHHBIN
yepe3 ceeTopuasTp. Ilonoca npomyckanus ceetobuisrpa — ot 500 HM 10 550 HM. ByayT nu
CIIEKTPBI PA3HBIX MOPSIKOB IEPEKPBIBATLCS C APYT APYTOM?

MOHOXPOM.
d = KM Ecnu Ha nudpakiiMOHHYIO PEIIETKY ayu A = const
najgaeT MOHOXPOMAaTHYECKUM MMyJOK
A = B80 Jy4el, CBET OT Ka)KJI0M 1eJIM HAaUUHAET GiliemKa
,12 = M) pacrpoCTpPaHATHECS IO Pa3JInYHBIM p
HaIpaBJICHUSIM.
nepexkpvl —
Jlyuu uayniue moa ogHUM yIjioM audpakiiuu,
mue —? HAKJIAJIBIBASICh JIPYT Ha JIpyra, UHTEPPEPUPYIOT,
U Ha DKpaHe BO3HUKAET IU(PpaKIMOHHAS
KapTHHA.
JudpakiimoHHbIE MAKCUMYMBbI 00pa3yIoT T€
Y4, I KOTOPBIX BBITIOJHSIETCS YCIOBUE: aKkpan ™2 m=-1 m=0 m=1 m=2
dsimne =mA, (m=0,£1,£2,£3,..)
A 410

h— —_—

Ha puc. BUIHO, 9TO =900 —
p max

m = — =
™ d  500-107

B manHOM OmbITE MOYKHO HAOJIOIATh TOJIBKO 8§ MOPSIKOB AU(PAKIUOHHBIX MAKCUMYyMOB



AOudpakumoHHasn peLueTKa

Ha nmudpakiinoHHYO pelIeTKy ¢ IepuoaoM 4 MKM I1aJlacT HOPMaJIbHO CBET, MPOITYIICHHBIN
yepe3 ceeTopuasTp. Ilonoca npomyckanus ceetobuisrpa — ot 500 HM 10 550 HM. ByayT nu
CIIEKTPBI PA3HBIX MOPSIKOB IEPEKPBIBATLCS C APYT APYTOM?

d = KM B naHHOM 3a7a4e Ha DKpaH NaJgaeT CBET

% = 660 B qranasone (A, A,). Jlist pasnuuHbix
- JUTUH BOJIH TU(PAKIIMOHHbIC

,12 = fiM) MaKCUMYMBbI OyyT BOSHUKATh B

pewiemka

Pa3/IMYHLIX TOYKAX 3KpPaAHA. Bo3nukaer

NEPERPLL— | naznoxeHne cBeTa B CIIEKTP.

mue —?

Ha puc. ykazaHbl JTy4H Jarolne MaKCUMYMBbI 71 U
(m+1) nopsanka. CnekTpbl HAUHYT NEPEKPHIBATHCA,
ecyim Touku A 1 B coBmaayr.

dsing, =mA,

3KpaH m=0 m A B m+l
dsing, =(m+1)A,

A -2 50
— IlepexpbiTre crieKTpoB HaOMOAaN0Ch OBl pr m > 10. YuureiBast, ato m = 8,
JIEJIAEM BBIBOJI, YTO CIIEKTPBI HE MIEPECEKAIOTCA.

Ipupasuusas ¢, u ¢, nonyunm, uro  MA, =(m+DA, — M=



KBaHTOBasa onTukKa

KocMmuueckuii kopaliib, HAXOASIIUNACS B COCTOSIHUU MOKOS, OOCTPEIIMBAET HEMPUATENS U3
JA3EpHOU MyIIKH, KOTOpasi B TCYEHUE OJHOTO 3aJira ucnyckaeT n = 10 KOpOTKHUX CBETOBBIX
UMIYJIbCOB C 3Hepruein 3 kJ[x kaxapiii. Kakyto ckopocTs proOpeTeT Kopalib Mociie 3alma
MyIIKY, ecJii Macca kopabsis 10 TonH? BiusitHuem Bcex HEOECHBIX Tel MPEeHEeOpeyb.

1)2:10° m/c 2)3-10"2 w/c 3) 210 w/c 4) 10 m/c
n=10
E =8]Ix
E
M =10 VIMITyIbC OZHOTO (DOTOHA PaBEH p = —- = h—v,
C C
v—"7?

e £, — uMIyiibC OJJHOTO dboToHa.

NmMnynbc (POTOHOB, UCMYIIEHHBIX 32 BpEMsI 3aJilla B OJHOM HaIlpaBJICHUH PABEH

nk
pP=—
C

[1o 3akOHY COXpaHEHUS UMITYJIbCA B CUCTEME «KOPaAOJIb + UCITYIIEHHBIE (POTOHBDY,
UMITYJIbC, MPUOOpETaEMbIid KOpaOIeM paBEH UMIYJIbCY MOMIOMEHHBIX (POTOHOB:

3
vy E o _nE _10:310°

% cM  3-10°-10°



dPoToahdekT

. 13,6
YpoBHU DHEPrHU DIIEKTPOHA B aroOMe BOAOPOZA 3aJaroTcs (Gopmynoit E, =—-—-05B, rue

n
n=1,2,3,...1llpu nepexone aroma u3 COCTOsIHUS £, B COCTOsIHUE £, aTOM HCIycKaeT (o-
ToH. [lonap Ha moBepXHOCTH (hoTOKaTOa, POTOH BHIOMBAET (DOTOIIEKTPOH. J[JIMHA BOJIHEI
CBETa, COOTBETCTBYIOIIAsl KpacHOM rpanuiie ¢potorddexTa A MaTepurajia MoOBEpXHOCTH (o-

TOKaTo/a, /le = 300 M. YeMy paBHa BO3MO)KHAsI MaKCUMaJIbHasi CKOPOCTh (DOTORIEKTPOHA?

E —_ 13,6 DHEPreTUYECKnil CIIEKTP aTOMa COCTOUT U3 psaa +E, oB
" n’ JIUCKPETHBIX YPOBHEH (puc.).
m =1 E, =— 13’26 = 3B} - BHEPTUS BTOPOTO YPOBHS (1 = 2) E,
n, = 2 2 _374 E2
2 IIpu mepexone aroma u3 coctosiHus E, B coctosinue E
lk.p = B0 U3JIy4daeTcsa OTOH C SIHEpPrueu hv
Umax =9 Ed):EZ—El :—3&-‘—(—13,6):10,2 -13,6 E]

021,610 =16,32-107"

[Ipu mageHun Ha KatoAd YHEPrus POTOHA MPHU €ro NOMIOIMICHUN SJIEKTPOHOM UIET HA
COBEpIICHUE PA0OTHI BBIXO/A C TOBEPXHOCTH METAJIJIa U 3a1ac KWHETUYECKON YHEPTUU:

S ’ 2 hc
Eqb - %—'_Af%lx = P + he T U T _(Eff’ _7) =
2 2 ;tk'p i Kp
—34 8
B : M/@32~10‘19—6’6 10~ -3-10 ) =1,46-10°

9,1-107" 3.107



fpepHasa dusmka

[IpoToH nociie yrpyroro 1000BOro coyaapeHusi ¢ HEMOJABMKHBIM SIIPOM OTJIETEN Ha3aJl CO
CKOPOCTBIO, cocTaBirsttomier 60% ot HayanpHOU. C KAaKUM SAPOM OH CTOIKHYJICS ?

i ) iLi ) iHe

Tak kak cucTema CTaJIKABAIOIIUXCS YACTULl 3aMKHYTA
(OTCYTCTBYIOT BHEIIHUE CUJIbI) TPUMEHUM 3aKOH COXPAaHCHUS
MMITYJIbCA: . 7 .
mpup = mpup + muv,

1€ m — Macca 41pa, L - €ro CKOPOCTh MOCIE COyAapEHUS.
B mpoexniuu Ha OCh X:

[ / —_— — - . _
my, =-muy, +mo —- mpy, 0,6m v, +mv 1,6m,v, =mv

mp m
o— O

—-y

Up:C D)

Mp m

-

X

>

Tak Kak CTOJIKHOBCHHE MHUKPOYACTHUI] MOXHO CUHUTATDb a0COJIFOTHO YIIPYI'UMH, TO UX

MEXaHUYECKASl SHEPTUS IPU COYAAPEHUN COXPAHSIETC:

2 12 2
mPUP mPUP mv

2 _ 2 2 2
S T, + > mpup—mp(0,6up) +mo° — O,64mpup_mu
? 2.2
= ——m=—2" —4m
0, 64mpu ; mo> 0.64 » Cpenu oTBETOB TOJIBKO OJIHA YaCTULA C

MAacCCOBBIM UUCJIOM 4 — ATO ; He

2



PagnoakTMBHOCTb

[lepuon monypacnajaa paJuoaKkTUBHOTO U30Tona paBeH 4 yaca. Kakas yacTb aToMOB
pacnazaercs 3a 12 yacos?

1) 1/8 2) v 3) % ‘II’

t
3akoH paanoakTuBHOrO pacmaga [N = N 02 T2

N, — 4UCII0 PafIMOaKTUBHBIX sI€P B HAYAJIBHBIH MOMEHT BPEMCHH;

N — gucio HepacnaBIIMXCH s1A€p B MOMCHT BPEMCHU /.

t 12

EAID S T S I
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- 1011 HEpacHaBIIUXCS SIAECP

A0JI PaCIlaBIINXCA SAOCP. 1 —
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