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BBepneHue

Marepuan mocoOusi JOJDKEH TIOMOraTh 3aKpeIUICHHI0 TEOPETUUYECKUX
3HaHUM, a TaK)Ke BhIPAOATHIBATH HABBIK B PEIICHUU MPAKTHUYECKUX BOMPOCOB U
3a/ay.

B pesynbTare pemeHus 3agad  CTYAEHT MNpUOOpPETaeT CHOCOOHOCTD
OCYHIECTBIIATH COOp W aHaIM3 MCXOJHBIX JaHHBIX IS pacdyera U
MPOCKTUPOBAHMS DJIEKTPOHHBIX MNPUOOPOB, CXEM M YCTPOMCTB Pa3IUYHOTO
dbynkuuonanpHoro HaszHaueHus (I1K-9); cmocoOHOCTH aprymMeHTHpPOBAHO
BLIOMpAaTh W  pEAIM30BbIBATH Ha TMpakThKe JA(OPEKTUBHYID METOJIUKY
AKCTIEPUMEHTATIBLHOTO MCCIICI0OBAHUS TTAPaMETPOB M XapaKTEPUCTUK MPUOOPOB,
CXEM, YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKH M HAHODJEKTPOHHUKHU PA3TUYHOTO
¢ynkumonanbHoro HazHauenus (11K-20).

[Ipexnae yem pemuTh 3aja4y WM OTBETUTHh Ha TMOCTABJICHHBIM BOMPOC,
HAJI0 TIOHSTh UX CYIIHOCTb, (PU3NUECKUN CMBICIT 3aIaHHBIX BEJIMYUH, BCIOMHUTH
¢dbu3uYecKue TPOIECChl, 3aKOHbI U COOTHOIICHMS, OTHOCSIIUECS K JaHHOMY
BOTIPOCY.

Bce ananuTmyeckue pemieHus  CIEAyeT MPOBOJUTH, HCIOJIB3YS
oO1en3BecTHbIC (PU3MUECKUE 3aKOHBI, (U3UYECKUE MOCTOSHHBIC U (PU3HUECKUE
cucteMbl enuHUI]. CHavyaia HaJ0 HAMKCATh UCXOHbIE POPMYJIBI, CAEIaTh, €CIU
3TO HE0OXOJMMO, COOTBETCTBYIOIIME MpPeoOpa3oBaHUs, MOJYUYUTh KOHEYHBIC
dbopMyIbl, a 3aTeM MOJCTAaBUTH B 3TU (POPMYJIbI YHUCIOBBIC 3HAYEHUS M HAWUTH
pesynbrat. [loMHUTE, YTO Bce PU3MUYECKHUE BEIMUMHBI B (DOPMYJIE JOHKHBI OBIThH
B OJHOW cuctemMe enuHull. He 3a0biBaliTe B OTBeTe JaBaTh pPa3MEPHOCTH
MOJIYYeHHOU BETUYUHBI.

Xox Bcex mpeodpa3oBaHU U BBIYUCICHUH JTOJKEH OBITh YETKO MOKa3aH B
pelIeHUH 3a/1aud. Beruncnenus, Kak mpaBuiio, TOCTAaTOYHO JeiaTh 10 TPETHETO
3HAKa, a B PsJie CIy4aeB U J0 BTOPOTO.

[Tony4yeHHbli B BUJE YKCIIa OTBET HAJ0 MOCTAPATHCS MPOBEPUTH KAKUM-
60 criocooom. [Tone3Ho oOpaTUThCS K CIPaBOYHOM JUTEpPAType W CPaBHHUTH
MOJIYYCHHYI0 BEJIMYUHY C M3BECTHBIMHU TMOJAOOHBIMM  BEJIMYHMHAMH B
cnpaBouHuKe. Ecnu oTnuume B HECKOJBKO TMOPSIAKOB, TO HWIIUTE OIIUOKY B
CBOEM PEUICHUHU.

OTBeTHI Ha BOMPOCHI CIEAYET JAaBATh KPATKO, HO SICHO U TOYHO.



MNMpakTnyeckoe 3aHATUE 1. TepMO3nNeKTpoOHHasA IMUCCUA
1.1 IIpumepsl peunieHus 3aaa4 M0 TeMe

2
3agaua 1. OnpenenuTh MIOTHOCTh TOKA TEpMOAIMUCCUH (B A/M”), eciu
Marepuan TepMokaroja uMeer 3¢ dekTuBHyr0 pabdory Beixoma @, =1,5 9B,

temrneparypa karoga 7. =900 K, mpoHuaeMocTs NOTEHLHAIBHOIO Oapbepa
D=0,95.

Pemenune. IDIOTHOCTP TOKa TEPMOIMHCCHM MOYKHO OIPEIECIUTH,
UCIIOJNb3Ys ypaBHeHUE Puuapacona-/[pmivana:
Popy 15161077

jo=dy-D-T.-e ¥ =120-10*.0,95-900% ¢ 8107790 _38510° Apf,

e A :120-104L
0 M2I‘paI[2

— YHHUBCpCalbHasd MOCTOSIHHAsA TCPMOOMUCCHUH,

e=16- 107" Kn - 3apsij| 2JIEKTPOHA;

k =1,38-10"%° JIm/K — nocrosamas BomsiMana.

3agauya 2. Omnpenenuth 3¢dekTUBHYIO paboTy BBIXOJAa MaTepuasa
TepMOKaToaa @, , CCIH TeMIepaTypa KaToja T'. =900 K, nponuraemoctsb

noreHnuansHoro Gapeepa D =0,95, a mioTHOCTH TOKAa TEPMOIMHUCCHH
. 2
J5 :3,85-103 A/M°. OnpenenuTh TOK YMUCCUM TEPMOKATOJA, €CIU IUIONIA b
2
karoga S, =0,1 cm”.

Pemenue. Tok sMucCHM TEpMOKaToJa MOXKHO OINPENCIUTh U3
ypaBHEHUS:

Js-S.=385-10°-107 =3,85-107% A=38,5 MA.

J{ns onpenenenus (P, q¢ UCHIONB3YEM YpaBHEHHUE Puuapncona-/lpmmana:

_ Poipg
. kT
]SZAo'D'TK'e S

3,85-10° =120-10%-0,95-900% .¢ 1381077900,

~12,88,
3,85-10° =205,2-10° - ¢~ 7700,
Jx =1,53B.
[TocTosiHHBIE TPEeACTABIICHBI B 3a1a4ue 1.
6



lNMpakTnyeckoe 3aHATUE 2. POTOINIEKTPOHHASA IMUCCUA
2.1 Ilpumepsl pemieHus 32124 110 TeMe

3agavya 1. Halitu makcumanibHyro sHepruro (B 3B), BeIXOoAsIIHX C
MOBEPXHOCTH (HOTOKATOIA MO ACHCTBUEM MOHOXPOMATHYECKOT0O My4Ka CBETA C

nnuHOM BonHBl A =2-10""M, ecnu >QdexTuBHas paboTa BEIX0Aa (POTOKATOAA
@, =0,59B.

Pemenue. DOTOH UMEET SHEPTUIO AV H, TOManas Ha POTOKATOLY, BCIO
SHEPIUI0 OTAAET JJIEKTPOHY B KpUCTAIUIE. DJIEKTPOH, MONYYHUB SHEPTHIO AV,

NOKUAAeT KpUCTail (POTOKATOA, €CIIU 3TOM IHEPTrUU JOCTATOUYHO JJI BBIXOJA.
[Ipu BBIXOJE U3 KpHUCTaIa AJIEKTPOH TEPSIET dHEPTHI0, paBHYIO 3P HEKTUBHOM

pabote BbIxoza KpucTamia (@, )-

Beiiing w3 kpuctauia ¢GoToKaroja, SJIEKTPOH B BaKyymMe HMeeT

2
KUHETHYECKYI0 DHEpruro, pasHyro ™Y . B pesyapTare MOXHO 3aIIMCaTh
ypaBHEHUE:

mv* 3-10°

—zh-%—%@ =6,626-107"- o -0,5-1,6-10"" ==9,139-10"" JIx=

2 0’
=35,7 3B,

rne h=6,626-10"" JIx — noctosxHas [I1aHKa;

c=3-10° M/c — CKOpPOCTb CBETa B BAKYyME;

m=9,1-10"" kr — Macca 71eKTpoHa;

c . .

V= i CBSI3b MEXK/ly YACTOTOM U JJIMHOM BOJIHBI KBAHTA.

Ecin m3BecTHa HavalbHas DHEPrus JJEKTpPOHA B Kpucramie (¢,), TO
ypaBHEHHE OajaHca YHEPTUH MOXKHO 3aMHCaTh:

my’

§00+hv_¢’aq)q):7-

3agaya 2. DnexTpoH (OTOKaTOAA MOTYUYUIT SHEPTHIO KBaHTA, MOKUHYJI
KPUCTAJNT U UMEET DHEPruto B BakyyMme 5,7 3B. DddexruBHas paboTta BbIXoaa
(orokaroma ¢, =0,5 5B. Kakoii craner sHeprus >1€KTpoHa B Bakyyme (B 3B),
€CJIM JJIMHY BOJIHBI KBAHTA YBEJIUYUTH B 5 pas.
Pemenue. DHepruro KBaHTa MOXKHO HAUTU U3 YPAaBHEHUS:
2
c my
hv=h-—:—+g03q)q) =5,7+0,5=6,2 »B.
A 2

[Ipn yBennueHnH IIIVHBI BOJHBI B 5 pa3 dHEPrusl KBAaHTA YMEHBIIAETCS B
5 pa3 u craHoBuUTCs paBHOU 1,24 »B.
Ternepb MOKHO HAWTH SHEPTUIO JJIEKTPOHA B BAKYyME:

h%—goam =1,24-0,5=0,74 B.



lNMpakTnyeckoe 3aHATUE 3. ABTOINEKTPOHHAas
(anekTpocTaTUyeckasl) aMmmccus
3.1 Ilpumepsl penieHus 3aa4 M0 TeMe

2
3agaua 1. OnpenenuTh MIOTHOCTh TOKA TepMOAMUCCcHH (B A/M7), eciu
temneparypa karona 1. =2000 K, sd¢extuBHas pabora BbIXOJa MaTepuana

katona @, =2 5B, nponnnaemocts [ =1, a HANPsSHKEHHOCTD NEKTPUUECKOTO

10JIs1 y TIOBEPXHOCTHU Katoja cocTapiser £ =8-10" B/m.

PemeHue. DiekTpuiecKoe 1MoJjie YMEHbIIIAET MOTCHIIUATIbHBINA Oaphep y
MOBEPXHOCTH KaToja Ha A . DTy BETMUUHY MOKHO ONPEACIUTD 110 hopmyIie:

3

3
2 1,6-1079)24/8-107  64-107°-8,94-10°
Ap=—2 JE=L )8 10 _ 4107
J4re, J4.3,14.g,85.10 12 10,54-10
=0,543-107" JIx = 0,34 5B,

rne e=1,6-10" Kn— 3apsij] AIEKTPOHA;
T =3,14;
&, =8,85-10"" ®/M — nudneKTpUYECcKas IPOHMIIAEMOCT BAKyYyMa.

Jl51st onipenienieHust TII0OTHOCTH TOKa TEPMOIMUCCUU UCIIONB3yeM (hopmyiy

Puuapacona—/I3mmana:
(Prpp=AP) _161077(2-0.34)

jo=A,-D-T*-e *  =120-10"-2000%¢ 31072000 _
=4,8-102¢° =3,24-10° A/M°.



lNMpakTnyeckoe 3aHAaTMe 4. BTopuyHas anekTpoHHas aMuUccus
4.1 IIpuMmepsl pelieHus 3a1a4 M0 TeMe

Bamaua 1. Iunon uMeeT Ko3(PPHUIMEHT BTOPUIHOM SIMHUCCHH G = 3,5.

Ha 3TOT 27€KTpo/1 majacT MOTOK MEPBUYHBIX 3JCKTPOHOB, M BO BHEIIHEH NN
snmekTpoaa mporekaer Tok [ =35 MA. Kakum cramer 3toT TOK (B MA), eciu
c=2?

Pemenne. /luHon (BTOpUYHBIA 3JEKTPOA) B MpuboOpax MpeaHazHaueH
JUISL TOTO, YTOOBI YMHOXaTh TOK TMEPBUYHBIX JJIEKTPOHOB. I[lepBuuHbIE
ANIEKTPOHBI MaJal0T Ha TOBEPXHOCTh JIMHOAA, BBHIOMBAIOT BTOPUYHBIE
ANIEKTPOHBI, KOTOPbIE BCE YXOAAT Ha cleayromuil guHoa. Tok B menu JuHOna
MO>KHO 3aIlHiCaTh:

Ig =[eZ _Iel’
I, =I,(c-1), 5=1,(3.5-1);
[elzzMA, [e2:GIe1:7MA,

a[ez :Glel’

rae o — Ko3(p(GUIKUEHT BTOPUYHON IMUCCHUHU;
[ ,; — TOK IePBUYHBIX HIEKTPOHOB;

IeZ — TOK BTOPUYHBIX 3JICKTPOHOB,

1 ¢ — TOK IMHOJA.

Bemn 6=2,10 [, =2-(2—-1) =2 mA.

3agauva 2. /luoxg pabGoTaeT B pekuMe HachimeHus. Ha aHom mamaer
IOTOK IEPBMYHELIX DJIEKTPOHOB, TO BO BHEIIHEW Lenu aHoxa [ u =1 MA, npu

5TOM KO3 (PHUIUEHT BTOPUYHOM SMUCCUU MaTepuaia anoga G = 3. Onpenenursb
TOK IIEPBUYHBIX DJIEKTPOHOB.

Pemenue. Jluog — 310 mpubop, B KOTOPOM JBa DIEKTPOAA: KATOH U
aHox. PexxuM HAcHIEHHMS B IUOJE, KOrJa BCE DIEKTPOHBI, BBILIEIIINE U3
KaToO/a, YCKOPSAIOTCS IMOJIEM aHOJA M IPUXOIAT Ha aHOJ, BBI3LIBAs IOSBICHHUE
TOKA IIEPBUYHBIX DJIEKTPOHOB. BTOpUYHBIE DJIEKTPOHBI, IOKMHYB aHOJ,
HONAJal0T B YCKOPSIOLIEE II0JIE aHOJA M 3aXBaThIBAIOTCS UM CHOBA. IlosTOMY
TOK BO BHEINHEHW LEnM aHoma OyJeT ONPeNeNsaThCs MOTOKOM MEPBUYHBIX
SIIEKTPOHOB:

1 = =1 MA.

a  ‘Tel —



MNMpakTnyeckoe 3aHaTue 5. Metoabl 3amMepeHUs NapamMeTpoB
nnasmbl
5.1 lIpuMepsI pelieHus 3a1a4

3agauva 1. B nuogHbeiii mpoMexyTok (cM. 3amady 1) HamyCTHJIM Tas,
noTeHuuan nonusamuu koroporo U, =19 B, a ceueHne HOHM3aLUU dJIEKTPOHA

3
Q,, =8-10° 1/m. Onpenenuts CMOXKET JIM IEKTPOH HOHH3HPOBATH ATOMBI
rasa.

Pemenne. CeucHue HOHU3AllMN XapaKTCPpU3yeT HYHUCIIO HOHHSaHHﬁ,
COBCpIIACMBIX JBJICKTPOHOM Ha 1 M ero IyTH. OTa BeJIWYHMHA O6paTHO

IPOTMOPLIMOHATBHA CPEAHEH ITHHE CBOGOJHOTO mpobera IeKTpoHa A, .

=L 125107 m
8-10

= 1

A, =—
Qei
DNEeKTPOH, JBUTasch B rase, HaOMpAeT PHEPTUI0 HA PACCTOSHUU PABHOM

cpeaHelt quHe ero mpooera. [locie B3auMOACHCTBUS C aTOMOM H3MEHSIETCS U
DHEPrus JJICKTPOHA, W TpaeKTopusi ABWKEHHSA. OmnpenenuM Kakyr SHEPIrHio

Ha6€p€T QJICKTPOH B JJICKTPHUYCCKOM II0JIC aHOAAd Ha pACCTOSHHUH PABHOM 7Le .

E-2,=8-10"-1,25-10" =10 B.
QHGKTpOH B JJICKTPHUYCCKOM IIOJIC aHOOa Ha6I/Ipa€T Ha pacCCTOAHUU Xe

sHepruio 10 3B, a yToOBI MOHM3WPOBATH aTOM rasa, HyXHa 3Heprus 19 3B.
DJEKTPOH HE CMOXKET HOHU3UPOBATH ATOMBI ra3a.

10



3apauv ana npopaboTkm Tem

3anava 1

B muone 7, =1700K . Ha anox nmonano HampspbkeHue U, ¥ TOK B LiENH
a"ozna I, Bospoc B 1,2 paza (d,, =0.6cm).

OnpenenuTs:

1) kakoe HampspKeHUE MOAAIN HA aHOZ;

2) Kak U3MEHWICS TOTCHIIMAIBHBIN Oaphep;
3) Kak U3MEHUTCS TOK [ , eclnu o BO3pacTaer B 4 pasa.

3apayva 2
Tepmokaron paboraer npu 7T, =1200K, umeer U,,, =2,25B. 3a cyer
AJIEKTPOHHOTO TOJII TOTEHUUAIBbHBIA Oaphep MoHWKaercss Ha A@p=0,238.

OHpC}ICHI/ITb INIOTHOCTb TOKa TCPMOOMUCCHUU C IJICKTPUYUYCCKUM IIOJIEM U oe3
HCTO, BCJIMUNUHY 3TOI'O I10JIA.

3agava 3
B gwmome T, =1800K, S, =0.2cn’, U,pp=160B, d,=02cm,
Ap=0,15B, o =1. Onpenenuts U, u [, Ipu 5TOM.

3agaua 4
B nnone 7, =1700K . Ha anon noxaHo HanpsbkeHue U, INIOTHOCTh TOKa
c karoga Bospocna Ha 10% (d,, =0.5cm).

OnpenenuTs:

1) kakoe HanpspKEHUE MOJAJIM Ha aHOJT;

2) Kak U3MEHWJICS MOTCHIMAIBHBIN Oaphep MOocie MoJauu HalpsKEeHNS,
3) Kak u3MeHUTCs TOK [, eclii o BO3pacraer B 6 pas.

3agaua 5
Ounenure BeIWYMHY IUIOTHOCTH TEPMOINEKTpOHHOro Toka C, —

¢porokarona nmpu komHaTHOH Temnepatype 7, =20°C . Bo ckosbko pa3 3TOT TOK

HOHU3UTCH, ey (poToKaTo ] oxaanuTh 10 1, =-23"C (¢p=1,22B).

3agaya 6
Temneparypa katona 7, =1100K nonmsunu temnepartypy a0 7, = 600K .
Kak u3MeHnach mioTHOCTh TOKa TEPMOIMUCCHH, €CITH @, = 1,258B.

11



3agaua 7
TepmokaTon HMMeEET IUIOTHOCTh TOKa 200%4 , mpu 7, =1800K.

Omnpenennte 3¢ GekTHBHYI0 paboTy BEIX0OAA @, .

3agaua 8

Katon ¢ mnosepxHocThio 0,lcw’ wumeeT Tok osmuccud 0,5A 1pu
7, =1400K u 1,9A mpu 7, =1600K . Onpenenuts MOCTOSHHBIE B YPABHCHUHU
TepMosmuccud. OnpenenuTts TOK B unenu anoxga [, ecou o=3, U, =2008 .
Bech TOK ¢ kaToAa UJET HAa aHOA.

3agaua 9

Omnpenennuts TOK dMUCCUU TepMoKaron, ecaun 1, =1500K, S, =0.3cm?,
Popp = 1,59B.

3agaua 10
[Ipu kakol HANPSIKEHHOCTH DSJICKTPUYECKOTO IOJS MOXHO TOJIYYUTh

IUIOTHOCTh TOKa sMuccuu 10° %w ,, econ 7, =1800K, a ¢3¢¢=2,83B. Ha

CKOJIBKO 3JICKTPOH-BOJIBT UBMCHUTCH IIPHU 3TOM pa60Ta BBIXO)Ia?

3amaua 11
TepMokaToq HWMEET IUIOTHOCTh TOKA 10% , npu 1, =1000K.

Omnpenenmute 3¢ GekTuBHYIO paboTy BeIXOIA @, 7

3agaua 12
TepMokaTodq HMEET IUJIOTHOCTh TOKa 100%4 , npu 71, =1100K nu

sbdexruBHyro  paboty  BeIxoga  @,,,. ONpenendts — HANPSKEHHOCTh
ANEKTPUYECKOTO TOJS MPH 3TOT y MOBEPXHOCTH aHOJA U U3MEHEHHE pPabOoThI
BBIXOJIA.

3agaua 13

Ha ¢orokaTton mamaer moTok cBeTa C /1=30001;, Posps =2,345B.
OnpenenuTs CKOPOCTh, BBUIETAIOLIUX ANEKTpoHOB? Ompenenuts A@, eciau K

—-10° B
KaToay npuioxeno E =10 %w :

3agaua 14

KakoBa paboTa BbIXO/Aa OJEKTPOHA W3 MeETa/lJla, €CJIU IOBBIIICHUE
temnepaTypsl Hakaa oT 2000K go 2001K yBenuuuBaeT TOK AYMUCCUHU KaTojda
Ha 1%?
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3agaua 15

Kakoil mpoueHT 3JIeKTPOHOB, HAXOASIIMXCS B OKCHUIHOM KaToAe IpHU
1, =1400K , MokeT Ipeo0aeTh NOTeHIMAIbHEI Oapbep 0,858

3agauya 16
®orokaTon umeerT miomans S, =20cu’. OH 00ecreunmBaeT IpH
OIIpEICICHHOM OCBelmeHun [, =2mkA. Ilpu onpeneneHHOM HanpsKeHUU Ha

aHone TOK crtaHoBUTCS 3MKA. Pabouas Ttemmeparypa 23°c. OmnpeneiauTsb
M3MEHEHHEe padOoThl BIXOAA KaTo/1a MPU HAJIOKEHUH SJIEKTPUYECKOTO MOJIS.

3apava 17
Tok sMHUCCHM KaToja ¢ TUIomaibio nosepxHoctd S, =0.1cu’ pasen 0,5A
npu 7, =1400K. Ompenenuts ¢,,,. Ecmun Bce 37MCKTPOHBI, BBIMICAIINE C

KaToja, JOCTUTAlOT aHOJl, KakoW TOK MpoTekaeT B 1enu aHoma. Kak oH
U3MEHUTCS, €CJIM O aHOJia YBEJIMYUTH B 8 pa3?

3amaua 18

Tok tepmoomuccuu 1, =10mA, npu T, =1200K (S, =3mm>). Mexay

IJIOCKUMU aHOJOM M KaTOM TMPWIOKWIM DJJIEKTPUUECKOE TMOJie MOpU HTOM
NOTeHIMAIbHBINA Oapeep u3MmeHuica A@=0,15B. Kakoe HampspkeHUe Moaaiu

Ha aHoj, ecnmu d,, =0,lem? A o wusmeHuncs u cran paseH. Kakoil Tok
IPOTEKaeT B IeNH aHoaa?

3agaua 19

dotokaron oOecneunBaeT TepMoTOoK [, =10mKA, a B uLenu aHoza
nporekaet 1ok [, =14mxd, ¢,,, =0,82B, T, =40°C . Onpenenuts HaNpsKeHHE
Ha aHone, eciu d,., =0,5cm (3nexTponsl miuockue). Kakum craHeT TOK B Lienu
aHo/a, €CIM O YMEHbLIUTH B 4 paza?

3anaua 20

Kaxoit mporeHT IeKTPOHOB, HAXOIAIIUXCS B BOJIb(PPaMOBOM KaToJe MPH
1, =2600K , MOeT peoAoIeTh NOTEHIUANbHbI Oapbep 13B?

3agaua 21

IIpy Kkakoil HaANPSIKEHHOCTH SJCKTPUUYECKOrO0 TMOJiI Y IOBEPXHOCTH
BOJIL()paMOBOTO Karoja pabora BeIXoAa ymeHbmuTcs Ha 3%? Temmeparypa
karona 7, =2400K .
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3agaua 22
MakcuMainbHasi CKOPOCTh JJIEKTPOHOB B BOJb(PPaMOBOM KaToJe paBHA

1,77-106% . Mo xakoro 3HaueHuss [OJKHA OBITh MOBBIIIEHA CKOPOCTH

3JICKTPOHA, YTOOBI OH MOT BBIWTH U3 Kartoza ( @,,, =3,522B)?

3agaua 23

Kak u3zmenurcsa spdexrtuBHass paboTa BbIXOJA, €CIH MEXKIY KaTOIOM H
aHOJOM NpwiIOXkKeHOo HampspkeHue S0kB, a paccrosHMe Mexay KarogoM U

2(g. = 102D
anogoM 0,5cm? (g, =8,85-10 44)

Omnpenenuts MaKCUMATbHYIO CKOPOCTH D3JIEKTPOHOB, BBUICTEBIINX U3
Meraiuia npu odnydeHun orokarona ceerom A =0,2mrm, ecnu @, =19B87?

3agaua 24

Bbryuciuth MakCHUMalIbHYIO CKOPOCTb JJIEKTPOHOB, BBIOMBAEMBIX C
MOBEPXHOCTH CYpPbMSIHO-11€3UEBOTO doTokaTtona noj JEeHCTBUEM
MOHOXPOMAaTHYECKOTr0 My4yka cBeta ¢ JiauHou BoiHbl 0,4MkM. PabGota BhIxona
Karona paBHa 1,53B.

3agaua 25
®DOTOUYBCTBUTEIbHAS MOBEPXHOCTh HMEET ¢3¢¢=2,53B. Kakosa

DHEPrus  CcaMbIX  OBICTPHIX  (DOTODIEKTPOHOB, €CIM  JUIMHA  BOJIHBI
yIbTPadUONIETOBOIO U3IIyYeHHs cocTaBisier A =2536..

3amgaua 26

BeruncnuTh  AnMHY  BOJHBI  MOHOXPOMAaTHYECKOTO  ITydKa CBETa,
najaromero Ha QorokaTon, pabora BBIXOJA KOTOpPOro paBHa 13B, ecinm
W3BECTHO, YTO MAaKCHMaJbHas CKOPOCTb 3JIEKTPOHOB, BBIOMBAaEMBIX C

HOBEPXHOCTH KaToa paBHa 500 K% :

3anaua 27

Yemy paBHa 3Heprus (HOTOHA C IITUHOU BOJHBI:
1) 1=50004
2) 1=0,54

3anauya 28

Ha ¢orokaron ¢ sddextuBnoit padboroit Beixoma 1,39B mamaer mydok
cBeTa (MOHOXpPOMATHMYECKHMI) TIOJ JeMCTBHE KOToporo u3 (oTokarosa

BBUJICTAIOT 3JIEKTPOHBI CO CKOPOCTBIO 400’”% . Onpenenuts MJIUHY BOJHBI

aJIafoIIIeTo CBEeTa, KaKoBa OYIET IMUCCHS CBETA, €ClU A YBEIUYUTh B 5 pa3?
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Onpenenute nepBblil ko3Puuuent TayHceHaa npu (HOpMUPOBAHUH
CaMOCTOSITEILHOTO pa3psnaa, ecii @ =1, d =10cmu .

3agaua 29

Kakoii paspsnx ropur B uHAMKAaTOpHOM THparpoHe? Ilepeuncnure
CHOCOOBl yIPAaBIEHHS MOMEHTOM 3a)KUTaHUS pas3psiia B 3TOM THUPATPOHE.
Mexay KakuMU DJIEKTPOJAaMH TOPUT paspsi B PEXKUME  «IIaMATHY,
«IUTa3MEHHBIA KaTOI»?

3agaua 30

Kakoii pa3psa ropuT B MHIAMKATOPHOW IAHENIM IEPEMEHHOTO TOKa?
Hanumure ycnoBue 3anucu ¥ cTUpaHus MHGOPMALMK B SYEHKHA 3TON MaMSTH.
YTto u3MeHHTCS B STYCHKH, eciii paboyuil TOK pa3psiia yMEHbIIUTh B TpU paza?

3amgaua 31

Onpenenute MUHUMAIBHYIO CKOPOCTb, HEOOXOIUMYIO B3JEKTPOHY JUIs
TOTO, YTOObI WMOHU3UPOBATH ATOM HEOHA, €CJIM TOTCHI[MA] HOHHU3AIMU €ro
12,5B. Kakoe pacctossHuEe JOJDKEH MPONUTH DBIEKTPOH B  MOJE C

HarpspkeHHOCThio 100 Z% " YTOOBI TPUOOPECTU ITY CKOPOCTH?

3agaua 32

Tok tepmoamuccum c¢ karoga 10MA. Karoxg OoMOapaupyrOT HOHAMH
(1, =2mA). Kakum nomkeH ObITh ¥, 4TOOBI TOK KaToja yBenuyuics B 1,5 pas?

3axaua 33
B syeliku MHIMKATOPHOW MAHEIM IEPEMEHHOrO TOKa TOPUT TJCHOLINMN
paspsin, Hanpsbkerue ropenus U, =95B, pabounit Tok paspsiaa [, =3mA. Kax

usmenures U, eciu [, =6mA?

3agaua 34

B tupaTtpone TOpuUT TiCIOMUNA pa3psA MPU STOM HAMPSHKEHUE HA CETKE
U, =120B, a HanpskeHue ropenns Ha anone U, =1808. HanpsskeHue Ha ceTke

ymensiim Ha 120B (U, =0B). Kak nmpu 3TOM yMEHBIIUTCS HaNpsyKEHUE
ropenusi? Kak uameHuTcs Tok paspsiga’?

3anaua 35

Ha anonm TupaTtpoHa mojganu HampsHKeHHWE B BHJAE CHHYCOHJIBI C
ammumrtynoi 200B. IIpu toxke B memnm cetku [, =0,3mA paspsn 3aropaercs

qyepes ZT CHHYCOHWJIBI, MOCJIE MOJAYM HAINpsDKEHUsA. Uemy paBeH IMOTEHIMAl

3aKUranus paspsaa? (oTBer gath B B)
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3agaua 36

I[Ipy  kakOM  pacCTOSSHUM  MEXKAY  DJIEKTpOJaMU  3aXKUTAETCs
CaMOCTOSITENbHBIN pa3psa, eciu ¥y =04, a=35.

3apaua 37

B s4elikn MHAMKATOPHOW IMAHENIM MOCTOSHHOIO TOKAa CBETUTHCS HE BECh
KaToJ1, a TOJIbKO €ro nosoBruHa. Kakol mapamerp paspsijaa U3MEHWIHA U KaK?

3apaua 38
Cpennsss umHa cBOOOIHOro mpobOera amekTpoHa B HeoHe (U, =24B)
coctapnsger 8-10"unpu T=300K u p=13371a. Onpeaeauts MUHUMAILHYIO

HANIPsAKCHHOCTD  JJICKTPHUYCCKOTO IIOJIA  IIPpU KOTOpOﬁ QJCKTPOH CMOKCT
NOHU3UPOBATH, HAYAJIbBHYIO CKOPOCTH 3JICKTPOHA IPUHATH paBHOﬁ HYIIO.

3agaya 39

B paspsgnont 1pybke d=25m, U,6=200B, y=0,04. Onpenenuts
nepBelii kKo3pduiueHT TayHceHna « U BO ckonbko pa3 [, Gombmie /,. I'a3 —
apro.

3agaua 40

B TupatpoHe ¢ 3IEKTPOCTATUYECKOM YIPABIECHUU TOPUT TICHOUIUNA
pazpsaa. Hapucyiite noteHuuanbHyto nuarpammy ¢ 80B no 2B. Uto uzmenurcs
B IUarpamme?

3agaua 41

B uHnukaTOpHOUW MaHenu cO CKAaHMPOBAHHWEM TOPUT CAMOCTOSTENbHBIH,
mieromui paspsaa. Hanpsokenue 3axuranus U, =2008, HanpsbkeHUE ropeHust

U,=120B, tok paspspa [,=Iud. MOXKHO 1M H3MEHHTb HANPSHKCHHUE

3a)KUTaHUs], U3MEHSS MapaMeTphl?

3agaua 42

B TupatpoHe Mexay aHOIOM M KAaTOAOM TOPUT CaMOCTOSTEIIbHBIN
Tl paspsaa. OnpeaenuTh, Kak K3MEHUTCS TOK B e aHoja Al , eCliv TOK
B LIEMH CETKU MEPBOM YMEHBIIUTCS B 4 paza?

3anaua 43

B s4elikn MHAWKATOPHOM MAaHENM MOCTOSHHOIO TOKAa CBETHUTHCS HE BECh
KaTOoJ, a TOJILKO €ro mojoBuHa. Kakoi nmapameTrp pa3psia HajJlo U3BMEHUTH U Kak,
4TOOBI CBETUJICSA BECH KATO?

3anaua 44

B AYEUKH WHJIMKATOPHOW TAHEIH CO CKAaHUPOBAHUEM TOPUT
CaMOCTOSITENbHBIN, Tieromuil paspsan. Hanpsoxenue ropenus U, =1508, Tox
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paspsina [, =2mA. Kak N3MEHUTCS HANpPsDKEHHE TOPCHMS, €CIM TOK paspsija

YMEHBIINTCS B 2 pasza’?

Kakoe pacCTOAHNUE TOJIZKCH HpOfITPI QJICKTPOH B JJICKTPHUYCCKOM IIOJIC,
ecru U, =208, U, =100B,d,, =0.04x.

3anaua 45
B sueiike I'MIl [, =5mA, I, =40mA. Paccuntate HEOOXOaUMOE

COIIPOTUBJIEHUE OIPAaHUYMTEIBHOIO PE3UCTOPA, €CIU HANPSKEHUE HA Harpys3ke
U,6=150B,R, =10xOm n HOMuHaneHOe E_ B 1,5 pa3a Oosblie HanpsbKEHUS Ha

A4delike. 3agady peluTh 11 TPEX CIy4aeB:
1) E, MOXET yMEHBIIUTHCA U YBEIINYUTHCS;

2) E, yMmeHbHIaeTCH;
3) E, yBenuumBaeTcs.

3anaua 46
[Morenuman wnonmszaumu raza U, =218, cpeasss uMHa CBOOOJHOTO
npoOera anektpoHa A =0,3m. OnpenenuTs HANPSIXKEHHOCTHh JJIEKTPUYECKOTO

ITOJIA (6 %), IMPpHU KOTOPOM I3JICKTPOH CMOKET NOHHU3UPOBATH I'a3.

3agaua 47

Onpenenuts Tpetuit kodpdunuent TayHcenna () npu dhopMuUpoBaHUU
CaMOCTOSATEIBHOTO pa3psiaa, ecnu a =1, d =20cm.

3agaua 48

Kax uzmenurtcs pabouas 0651acTh Ha BOJBT - aMIEPHONU XapaKTEPUCTHKE
TUPATPOHA TJCIONIETO pa3psia, €Clu IJIOMalb KaToJa YMEHbIIUTCA B 3 pa3a?
Kak npu 5TOM H3MEHUTCS MOTEHIIMAN 3aKUTaHUs, €CIM DJEKTPOJbI TIOCKO —
napa’sieiabHbie?

3agaua 49

Hapucyitite BOIbT — aMIIEpHYIO XapaKTEPUCTUKY STYEMKU UHIAWKATOPHOU
MaHeJIn TepeMEeHHOTro Toka. [lokaxkuTe pabouyl0 TOYKYy Ha ITOU
xapaktepuctuke. Kak 3anoMuHaeTcs curaan?

3anaua 50

Hanumwnre ycnoBue 3akuraHus HHAMKATOPHOM SYEWKW B MAHEIU C
CaMOCKaHUPOBAaHHUEM, HAPUCYUTE BOJBT — AaMIEPHYIO XapaKTEPUCTUKY U
MOKaXUTE pabouyIo TOUKY.

3agaua 51

Hapucyitte BOIbT — aMOEpHYIO XapaKTEPUCTUKY SUYECUKH ra30pa3psaHOro
unaukaTtopa. [lokaxure pabouyro TOUKY Ha 3TOM XapaKTEPUCTHUKE.
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3axaua 52

Hapucyiite mycCKOBYyI0 XapaKT€pUCTUKY THpaTpOHa TICIOIIETo pa3psiaa C
TOKOBBIM yIpaBieHueM. HapucyiiTe NOoTeHUHalbHYIO JuarpaMMmy M JBYX
CIIly4aeB, KOTJla pa3psija HEeT, U KOI/1a OH TOPHT.

3agaua 53

3amadya Hapucyiite MyCKOBYIO XapaKTEpPHUCTHKY THUPATPOHA TIICIOIIETO
paspsia C TOKOBBIM YIpaBI€HHEM, BbIOepuTe padouyio Touky. Hapucyiitre
MOTEHIMAJIBHYIO AUarpaMmy Ui JaHHOM TOYKH, KOTAa pa3psia HET, U KOI1a OH
TOpHUT.

3amaua 54

B TtHpaTpoHE TiEIIEro paspsna C NIEKTPOCTATUYECKUM YIIPABJICHHEM
HApUCYHTE NOTEHIUAIBHYIO quarpaMmy uid ciaydas U, >U, (pa3psn ropur).

3agaua 55

Kakoli MuHHMManbHOM CKOPOCTBHIO JOJDKEH 00JafaTh DJJIEKTPOH IS
BO3OYXKICHUS MOJICKYJIBI aproHa, WMEKIIeH TMOTEeHIHUAT BO30YXKIACHUS
U,=11.6B.

3agaua 56

Onpenenute Kod>Q(GUIMEHT TIa30BOr0 YyCHIEHMS, eciu o =2,3cm ',
d =5cm. Kakoit pa3psii roput B oTodaemeHTe?

3apaua 57
B MHIMKATOpHOHN sSY€HKM NaHenu paspsn 3axuraerca npu U, =2308,
a=83cm™', d=0,4cm. Onpenenuts Tpetnii kodpduiment TayHceHza,

HAYEPTHUTh MOTEHIMAIBHBIC JUATPAMMBI JJIS CICIYIONIUX CIy4aeB, KOTJIa €CTh
paspsii, ¥ KOrjia ero Her.

3agaua 58

B tupatpoHe ¢ 37€KTpOCTaTUYECKUM YIIPABICHUEM B MOMEHT 3a)KUTAHUS
TOPUT «IApPa3UTHBIA » pa3pan (MeXAy KaToAOM-CETKOM NEpPBOH U MEXIY
CETKOM BTOpoOii-aHOoA0M). HanpsikeHre Kakoro 3J€KTpoJia U Kak HaJlo U3BMEHUTb,
9TOOBI 3KETCS OCHOBHOM pa3psij] KaToa-aHo 1 ?

3anaga 59
Ouenure:
1) cKOpocTh dIeKTpoHa ¢ dHeprueit 10°558 ;

2) mpotoHa ¢ sHepruei 10°58;
3) monekynsl N, npu 7'=1000K .
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3agaua 60
HauanbHas ckopocth dnektpoHa & =0. Omnpenenute pasHOCTb

MOTEHIAAJIOB, MPONACHHYIO AIEKTPOHOM, HaOpaBiieM CKOPOCTh
9=4.8- 107<M/ .
C
3agaua 61

Mexy ninacTHHAMHU pPacCTOSHUE 2CM M pa3HOCTh moreHuuaioB 500B.
DJIEKTPOH Ha4YaJbHOW HYJIEBOM CKOPOCTHIO JIETUT K MOJIOKUTEIBHOMN TJIACTUHE.
OnpenenuTe CKOPOCTh U JHEPTHUIO B MOMEHT yJiapa O IUIACTHHY.

3agaua 62

3apspKeHHas 4YacTula, ABMXKYIascs co ckopoctbto 0,8-c, obmamaer
kuHeTn4eckou sHeprueit 340k>B. Urto 310 3a yactuna?

3agaua 63

Hon nmeer HavdanbHy ckopocTs & =0 u maccy m= 5-10 ke . Kakyio
CKOpOCTh OyZIeT UMETh MOH B IIJIOCKOCTU aHoJa, ecnu U, =20087?

3agaua 64

3a kakoe BpeMs DJIEKTPOH, MPOIICAIINK Pa3HOCTh IMOTEHIHaNIoB 1B,
cMoxkeT npeoaoietb 100km?

3apaua 65
ONEKTPOH € HaydalbHOH CKOPOCTBIO & :2-108% BJIETAaET B 00JIACTDH

AJIEKTPUYECKOTO TOJISI U IPOXOJUT B HEM pasHOCTh NoTeHnuaioB 200kB.
OTIPEJICTUTh CKOPOCTH DJIEKTPOHA B KOHIIE MTyTH.

3agaua 66

[Tpu KaKOM YCKOPSIIOIIIEM HANPSOKCHUH Macca 3JCKTPOHA YBEIUYHBACTCS
B KOHIIe mpooOera Ha 15%?

3anaua 67

Kakyro pa3HOCTh MOTEHIHUATIOB AOKEH MPOUTH 3JIEKTPOH, 4TOO €ero
Macca cpaBHsIach ¢ Maccoit mynu (9r)? A mon azora?

3anaua 68

Onpenenure:
1) ckopocTb 3nekTpoHa ¢ s3ueprueit 103B;
2) CKOpOCTb NMPOTOHA C YHEPrue 10%B.
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3agaua 69

Mexny miacTuHaMu paccTostHue 3¢cM M pasHoCcTh noreHnuanoB 2000B.
DJIEKTPOH HAYAIIBHOW HYJIEBOW CKOPOCTBIO JIETUT K ITOJIOKUTEIIBHO 3apsIKEHHON
mactuHe. OnpenenuTh:

1) xakoil MNyTh OH MPOWIET NPEXIEe UYEeM JIOCTUTHET CKOPOCTH

9=107%;

2) Kako¥ pa3HOCTHU MOTEHIIMAIOB COOTBETCTBYET 3Ta CKOPOCTh;
3) 4YeMy paBHA KHHETUYECKas SHEPIHs B KOHIE MYTH.

3amaua 70

3a kakoe BpeMs DJIEKTPOH, MPOIISAIINN Pa3HOCTh MOTEHIHanoB 1B,
CMOKeT mpeooieTh 10KkM, ecnu mociae YCKOPEHHUs! OH ABUXKETCS C MOCTOSHHOU
CKOpPOCTbHIO?

3agaua 71

DNEKTPOH yCKOpsAeTCs pa3HOCTh nmoTeHIManoB 1B. HavyanbHas ckopocTh
ero pasHa Hymo. OmnpenenuTe KOHEUHYIO CKOPOCTh OJJIEKTPOHA U €ro
KUHETHYECKYIO SHEPTHUIO.

3apaua 72

ONEKTPOH € HaydalbHOH CKOPOCTBIO & :2-108% BJIETAaET B 00JIACTDH
AIEKTPUUECKOTO TOJsi M MPOXOJUT B HEM pa3HOCTh mnoTeHimanoB 200kB.
OnpenenuTs CKOPOCThH DJIEKTPOHA B KOHIlE MyTU. Hapucylite moTeHIuaIbHyIO
auarpaMmmy.

3apaua 73

DNEKTPOH ¢ HaYaIbHON cKopocThio I =5-10 % B 3JICKTPOHHOM I10JI€
POXOJUT Pa3HOCTh MoTeHaioB 1kB. bynet nmu on yckopsTees?

3anaua 74

Kakoif pa3HOCTM TOTEHIMAIOB COOTBETCTBYET CKOPOCTb 3JIEKTPOHA
9= 200’0% , €CJIM Ha4ajbHas ckopocTh &, =0.

3anaua 75

DIEKTPOH HMMeeT CKopocTh $=4,2-10°M . Onpenenuts MOTEHIUAT
aHo/1a, IPH KOTOPOM DJICKTPOH HE CMOXKET MOTACTh Ha aHO?

3anauya 76

Kaxkyro ycKopsiroIyto pa3HOCTh MOTEHIIMAIOB JIOJDKEH MPOUTH AJICKTPOH,
9T00 €To JJIMHA BOJTHBI ObLIa paBHa 1..?

20



HNoH mnpoxoauT yCKOpsIONIyl pa3HOCTh noTeHuuanoB 50B, a motom
IBW)KETCS B IPOCTPAHCTBE, TIE IOJIE OTCYTCTBYET, mposietas d =5cm 3a

t =5-10"°c . HaiiTu Maccy HOHa.

3apava 77

ONEeKTpOH, NpoHAs depe3 CeTKy, MNoTeHuMan Kkoropo U, =308,
nornagaer B mone anojga U =300B. Kakylo DHEpPIrHIO HMMEET JIJIEKTPOH B
IJIOCKOCTH aHoja?

3amaua 78

DIIEeKTpPOH, mpolleamuii B yckopstomem mnoie U =1.3xB, Bieraer B
MOTIEPEUYHOE IJIEKTPOMATrHUTHOE MOJIe U JIBUKETCS MO0 OKPYKHOCTH C PaUyCcoOM
r=2.5cm. Onpenenuts MHAYKIWIO MArHUTHOTO MOJIS.

B anone Ha anox noparor Hampsbkenue U, =150B. Bxiarouyuinu B 1eNb

aHoJa COIpOTUBICHHE HArpy3ku R, =0,5R M TOK B TOYKE IICPECECYCHMS

Harpy304HOM IpsiMO# ¢ ocblo Toka ctan [ =60mA4. Onpengenure, KaKuM CTal
TOK B LIEMH aHOJA 110CJIE BKIKOUEHU R, .

3apaua 79

B muone P, =4Bm.Ilpu U, =808 MOIHOCTE pacCceHBaHUs aHOAOM P,
cocrasisier 25% ot P, ,ampu U,=1808 P,=60% ot P, . Onpeneauts S
uR.

3amaua 80
IIpn u3menennn U, Ha 2B aHOAHBIM TOK IUOJa M3MEHHMICS Ha 4MA.
Omnpenennuts KPyTU3HY XapaKTEPUCTUKHU S U BHYTPCHHEE COIPOTHUBIICHUE R, .

3agaua 81
B muone ompenenutrs S u R, ecnmu npu U, =408 R, =2x0Om, a 1pu
U,=50B P,=2Bm.

3agauya 82
Jluaus Harpy3ku gamojma ¢ R mepecekaeT ocp [, B TOUKe,
coorBercTByOomek SOMA. Onpenenuts R, eciu £ =2008.

3amaua 83

JInol TIIOCKUMH JJIEKTpOoAaMu padoTaeT B PEKUME OTPAaHUUYEHHUS TOKa
IPOCTpaHCTBEHHBIM 3apanoM. [, =20mA npu U, =1008 . Onpenenuts:

1) kaxoB 3akoH, cBasbiBatommii [/, u U ;
2) npu xakoMm U, aHOJIHBIN TOK YBEJIUYUTCS BIBOCE;
3) uemy paseH [, eciu U, =2008
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3agaua 84

B nuone, paboraromeM B pexxrMe IpOCTpaHCTBEHHOrO 3apsaa £ =1808,
I,=10mA, a nonoBuHa HampsbKkeHus nagaer Ha R . Kakags MomHOCTbL
pacceuBaeTcs Ha aHoze? Uemy OyneT paBHa 3Ta MOLIHOCTb, ecnd R, =07

3apaua 85
B oanextponHom Qotosnemente E, =350B, a K :200”4’0%“4.

[lapannenbHO C CONPOTHBICHHUEM HArpy3Kd BKJIIOYEH HJIEKTPOHHBIN KITIOY.
Omnpenenuts R, eciu nopor cpabarsiBanus kiaoda 100B, a @ =0,4m.

3agauya 86

Juon, pa®oTaoluii B peKUME OTPAaHUYECHUs TOKA MPOCTPAHCTBEHHBIM
sapagom, pu U, =1008B I, =8mA. Onpenemurs [, eciu P, =2Bm.

3agaua 87

Harpy3ouHas npsiMas Ha aHOAHOM XapaKTEpPUCTHUKE IMOJA IEepeceKaeT
octb T0Ka [, =20mA npu U,, =150B. Onpenenure R u R, eciau mosoBuHa

E mapaeT MexJy KaToJlOM U aHOZOM.

3amaua 88

Tox smuccuun katoga 10MA, Bce 3JI€KTPOHBI JocTUTalOT aHoj. Kakoi Tok
U3MEpsiEM BO BHEIIHEH IIETH eCIIn:

1) o=0;
2) o=1;

3) 0=0,5
3agaua 89

B Bakyymuom ¢orosnemenre [, =15uxAd, npn U, =608, I, =12mxA4.

KakumMm craner [, B MKA, eciu U, =10087?

3amauga 90

B auogHOM npoMexyTke TOK smuccuu ¢ karoma [,=20mA, a npu
U,=50B tox [,=10mA. Onpeneautrs [, u P,, eciu pacCTOSHUE MEKIY
KaTOJIOM M aHOJIOM YMEHBIIIUJIU B 4 pasa.

3apaua 91
B muomHom BakyymMHOM mnpomexyTtke npu U, =200B, P,=2Bm.
PaccTossHHE MeXly KaTOJOM UM aHOJIOM YMEHBIIHIH B 3 pa3a. Onpenenuts P, .
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3anava 92
B muone 1, =20mA, P, =3Bm. BKIo4uTh B ieNb aHOJAA R, TOK B TOYKE

MEpECEYCHUs HArPYy304YHOUM MpsiMOM ¢ ochio ctan 60MA. Onpenenutb KakuM
cran [ , eciu nojioBuHa £ majnaer Ha R, .

3agaua 93

Huon, pabortaroniuii B peKUME OrpaHUYCHHUS TOKa MPOCTPAHCTBEHHBIM
sapsagoM, npu U, =2008 [, =15mA. llpu xakoM U, aHOAHBIN TOK yBEIHYUTCS

BaBoe? Yemy paseH [, ecnmu U, =10087?

[Ipy kakoil MpPONONBHOW BHEpPruM »3JIEKTpoHOB (B 3B) B ob6nactu
oTkioHsAomuX miactud B JJIT mpegenbHas yacrora curHan 300MI'n, ecnu
JUIMHA OTKJIOHSAIOMMX I1acTuH 20MM?

3agaua 94

B DOJIT onpeaenuTh mpu Kakoll JJIMHE OTKJIOHSIOUIUX IJIACTUH B CM
MOKHO Ha0mroAaTh 0€3 MCKaXEHUsi CHUrHajl C TMpeAesIbHOM 4acTOTOU
Jop =250MT'y , eciu SHEPTHSA BIEKTPOHOB B yde 2,5k3B.

3agaua 95

B DOJIT onpenenuth cMelieHue MmsaTHA Ha dkpaHe B MM, eciu [ =10am,
L=15cm, d =8mm, U, =32B,a U, n3mensercs ot 1kB 1o 2 kB.

3axgaua 96
B kuneckone U, , =8kB. Onpeneaurs BO CKOJIBKO pa3 HAI0 MU3MEHUTH

TOK OTKJIOHSAIOIIEH KaTyIIKH, 4YTOOBI YYBCTBUTEIBHOCTh K OTKJIOHEHHUIO
coxpaHsnace npexsen npu U , =2«B.

3agaua 97

OJIT uMmeeT 4yBCTBUTEIBHOCTh K OTKJIOHEHUIO 0’2%'61477’1’ JTUaMETP
skpanHa 40cm, yucino BuTkoB B Karymku 200. Kakoil Tok B amriiepax Haao
MPOITYCTUTH Yepe3 KaTYyIIKy, YTOOBI JIyd TEPEMECTUIICS Ha PACCTOSHUE PABHOE
paauycy 3KpaHa.

3anauya 98

B OJIT ompenenuTs NpeAeibHYIO YaCTOTY CHTHAja, €CId & :0,25M%,
L=28cm, d=Tmm, [=2cm.

3amaga 99

B OJIT onpenenuTs 4YyBCTBUTEIBHOCTh K OTKJIOHEHUIO MAarHUTHOU
KaTYIIKH, €CJIM aMIUIUTY/1a cCUrHaina Ha skpane Scm, n=1000, 7 =250mA.
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3agayva 100

B xuHeckome omnpenenuts 4YuciIO BUTKOB B MAarHUTHOW OTKJIOHSIOLLIEH
Karymke, eciu [ =50mA4, £=0,5 MM/éI-eum’ Jy4d OTKJIOHSIETCA MPU 3TOM Ha
10 cm.

B OJIT onpeaenuTh SHEPrUr0 3IEKTPOHA B IJIOCKOCTH BTOPOTO aHOAA
(892B), ecmu [ =10mm, L=40cm, d =5mm, 8=0,4M%.

3amgaua 101

B cynepoprtukoHe 31€KTpoH ¢ (OTOKAaTO[a YCKOpsieTCs Ha MUIleHb. Bo
CKOJIbKO pa3 YCWJIMBAETCS BUJEOCHUTHAJ Ha MHUIIEHH, €CIU KO3(PPUIUEHT
BTOPUYHOM SMUCCUM MUILIEHU O =57

3agauya 102
B DOJIT wna Bce »ieKTpoAbl TOJAaHbl pabouyue HaNpsKEHUS:
U = SB,UW:LSKB,UM=5KB,UG2=10KB. [Togq  SMEKTPOHHBIM  JTYYOM

m
KO3(1)(1)I/IIH/I€HT JII-OMI/IHO(l)Opa o<l. 210 IIOTCHIMAaJIa, KaKoro JSJICKTpOoaa
3apsAXKacTCA JHOMI/IHO(l)Op IoQ quOM?

3agaua 103

Kak u3MmeHuTcs BUACOCHUTHAN, CHUMAEMbIA C CYNEPOPTUKOHA, €CIU TOK
CUUTBIBAIOLIETO JTy4a yBeauuuTh B 10 pa3z?

3agaua 104

B DJIT mopanbel paboune HampsiKeHHs Ha Bce dJeKTpoabl. CurHam —
cUHycoHuaa ¢ mepuojgoM T. KakoW CUTHaN HaJo MoJaTh Mo X, KaKoBa JOJKHA
Obl1a OBITH IJIMTEIBHOCTh CHUTHaja 1mo X, 4yToObl Ha ’KpaHe ObLIO 4 mepuoja
CHUHYCOUJIbI?

3agaua 105
B DOJIT Ha nnacTuHBI, OTKJIOHSIONME MO ocH X U Y 1momaHbl
NU1000pa3Hble HanpsKeHWs, npuueMm 7, =7,. Ha skpaHe BuaeH onuH 3y0en

nunel. Hanpsbkenne Ha Mopaynstope usmenwin ot -10B mo -7B. Kak
M3MEHUJIACh aMIUIUTYa CUrHana’?

3anaua 106

B 1BeTHOM KuHecKome BHJIEO CHUTHaJ  HE IM0Ja, Ha KaTylIKy,
OTKJIOHSIFOIIIYIOCS TIO OCH X TOJjaHa MuJja, a o Y - CHHycouaa, MpU4YeM Mepro.
CUHYCOMbl PABEH MJIUTENbHOCTU MUkl (7' =7 ). UTo BUAUM Ha 3KpaHe?

3agaua 107
B 1BeTHOM KHMHECKOIE BCE AJIEKTPOJbl 3allMTaHbl B paboyeM pexKHME.

HN3menss HaAIIpsSKCHUC, Ha KaKHUX OJJICKTpOAax, MOXKHO HU3MCHHUTL APKOCTb
CBCUCHM: DKpaHa.

24



3agaua 108

Kak u3mMeHUTCSI BUIEOCUTHAN, CHUMAEMbId C CYNEPOPTUKOHA, €CIU TOK
CUUTBIBAIOIIETO Jy4a YBEIUYUTH B 3 pa3a?

3agaya 109
B cynepoptukone ectb ®IY ¢ mapamerpamu: n=9,a=0.8,0=4.

OnpenenuTs aMIUIUTYly BHJIEOCUTHAJIA C CYNEPOPTUKOHA, €clid KO3(PPUIUEHT
BTOPUYHOM 3MHUCCUU MUILIEHHU O =1.

3amaua 110

B uBerHoM kuHeckomne uzoOpaxeHue (GpopMupyercs 3a CHET U3MEHEHHUS
U3MEHEHNHU SIPKOCTH CBEYEHUS DKpaHA OT TOYKM K Touke. [lo kakomy 3akoHy
U3MEeHsIeTcsl KO3 (GUIUEHT BTOPUYHON SIMUCCUU JTIOMUHO(POpA TIPHU 3TOM ?

3agava 111

B OJIT mHampsbkenue  moayunsatopa U, =-10B, HanpsbkeHue
yckopstouiero snekrpogal,, =1,5«B, nponunaemocts D =0.01. Onpenenurs
HHEPTHUIO JEKTPOHA B TNIOCKOCTU MOAYJIsITOpa 3B.

3apava 112
B OJIT nanpsbxenne mopyinstopa U, =-20B, HalpspKeHHE 3allMpaHUs
U,, =—50B, tox nyda [ =600mxA. Kak ©3MEHUTCS TOK Jy4a, €CJIH ITOBBICUTh
U,=-5B,alU, =-70B.
3agauya 114

Onpenenute HamnpsbkeHUe 3anupaHus Ha wmoxayisatope IJIT, ecnm
U,,=1,5«B, D=0.02. KakoBa Oyner 3Heprusi IEKTPOHA B IUIOCKOCTH

monyistopa (B 9B), ecmn U, =—10B.

3agaya 115
B kuneckone npu U,, =2xB, D=0.02, U, =-20B 1ok nay4ya 100MKA.
KakoB Oyzer Tok s1yda, eciiu HanpsbkeHue Ha moaynsarope cranetr U, =—408 7

3agaya 116

B kuneckone npu U,,=2kB, D=0.02 neicTByroliee HaIpsKEHUE
U,=5B, omnpegenurs noreHuuanr Moayiaaropa. Ilpu HampsokeHun Ha
MOJYJISTOPE TO JIy4a PaBeH HYJO?

3agaua 117

B DJIT Mexay MOLYyISTOPOM U YCKOPSIIOIIUM 3JEKTPOJOM IMOCTaBIICHBI
JIB€ KOPOTKO(POKYCHBIC MAaTHUTHBIE (DOKYCUPYIOIINE KaTymKu. OnpenenuTh TOK
ay4a B MKA, eciu U, =—-10B8, U,,, =1,5«B..
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3agaua 118

Onpenenutsb Kod(ppunreHT YCUJICHUS ODOVY-24, ecnu
1,=18ud, 1, =160mKA.

3anava 119
B BakyymHoMm ¢orosnemenre E, =200B, R, =20Mom, [,=5mKA.

OnpenenuTs MOIIHOCTD, BBIIEISAIONIYIOCS Ha aHOE (OTOIIEMEHTA.

3agauya 120
OnpenenuTts Kak U3MEHUTCS CBETOBOM MOTOK misa ®IY — 9, ecnm ero
MKA
UHTErpaJibHasi YyBCTBUTEIBHOCTh 21 , @ TOK B IIENIM aHOJA U3MEHSAETCI Ha
M
148 MKA.
3agauya 121

Kak wusmenutrcs cBeroBol morok mua ®OY ¢ n=13, Al =4wmuA,
h:IOOMK% " o=31, a=0,9. Onpenenutb TOK B LIENA BTOPOro JAMHOAA

DOY.

3amaua 122
Kak n3MeHHTBCS TOK B Lienu yeTBepToro nuHona OOV, ecim Al =4mA,

oc=28, =08, Ap=03m, K = SOMK%M. CKoJbKO TUHOI0B 'y DDV ?

3apaua 123
Ha ¢oTokaTon ¢ MHTErpaJbHOH YyBCTBUTEIBHOCTHIO K :200”4’0%“4

nanaer cBeToBor notok ® =0,22m, R =800xOm. Curnan ¢ R, cHUMaeTcs Ha

YCUIIUTENb, YIPABISIONIUN pelie ¢ TOKOM cpabateiBanus SMA, ipu U =2008 .
Onpenenuth KO3POUIHEHT YCUICHHUS IO MOITHOCTHU U 10 HAMPSKEHUIO.

3agaua 124

OmnpenenuTh TOK B MKA BO BHEIIHEH IIeMM aHoAa M JAUHOAA
onHokackagHoro @DV, ecnu Tok ¢ porokarona 200mMkA, o =10 HanpsHKeHHE
Ha a”Hone 20B, a manpsokenue Ha nunoae 300B (mpubop paboraer B pexume
HACBIIICHUA).

3anaua 125
Kak u3meHuThCs TOK B Lenu nepBoro auHoga POV, eciu Al =4mA,

oc=47, x=08, A¢=04m, K = SOMK%M. CKoJIBKO THHOJIOB Y DDV ?
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3anava 126
Kak n3MeHHTHCA TOK B 1ienH TpeTbero auHoaa POV, ecnu Al =125mA,

o=10, =05, A¢=2m, K = 2OMK1y]W . Cxosbko muHOI0B y DY ?

3amaua 127
Kak n3meHuThcsi cBETOBOM MOTOK, maaaromuii Ha porokaton IV, ecnu

n=7 Al =4mA, c=5, =08, K= 4OMK%W . Cxosibko uHO/I0B y DY ?

3agaua 128
B nesarukackagnom @OV npu M3BMEHEHUU HANPSIKEHUU HA aHoze oT 2KkB

710 3kB uyBCTBHTENBHOCTH MO TOKY aHOZA Bo3pocna B 10° pas. Kak usmenuncs
O Kaxjaoro kackama u kodpounmeHt ycunenus OOV, ecnu kodDPUIIUEHT
nepeaady Toka U3MEeHUICs ?

3agaya 129
—50MKkA4 _
B wuonnom dQorosnemente mnpu K =50 A w2 O =21m Ha

R, =100kOm BblOENAECTCA MOIIHOCTH B, = 2.5-10°Bm , IpM 5TOM R, =R, B
paboueit Touke. Onpeaenutb KodOPUIUEHT Ta30BOr0 YCUIICHUS.

3amaua 130

UyBCTBUTENBHOCTh KaToAa 6 — KackagHoro @Y IOOM’Q%W , a a"Hoja

72,9MK1%M , pu »toM & =0,6. Onpenenuth KOIPPUIKUEHT BTOPUUHOU

OMHCCHH KaCKaZza.

3agaua 131

B ®3Y 4yBCcTBUTENBHOCTh MO KATOJHOMY TOKY IOMKI%W , IO aHOJTHOMY

TOKY IOM’Q%W , I, =5mKA conportusienue B nenu anoga R, =10xOm . Kakoe
HEOOXOIMMO YCHJICHHUE IO HAIPSKCHHUIO, YTOOBI CHTHAJIOM C Harpy3KH 3aceub
paspsan U, =2508.

3anaua 132

— O MKA _
B wuonnom dotosnemente mpu K =80 /ﬂM, a ®=05mm Ha

R =1MOm  BblAenseTCS MOIIHOCTE P, =2.5- 102°Bm B paboueill ToOuKe.
Onpenenuts KO3(PEHUITMESHT ra30BOr0 YCUICHUS B 3TOU TOYKE.

3agaua 133
Kakas Oyner BelIensATbCA MOIMHOCTH Ha aHone POV, eciu [, =20mkA,
1,=5mKA, n=6,U,=100B8. Oteer natb B MBT.
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3agaua 134

Onpenenutes uymuciao kackagoB @®DY, ecnu BBIXOAHOM TOK 15MA,
1,=15mrA, 0=52, a=0.89.

3agauya 135
B moHHOM ¢oTodemenTe Kod(duureHT rasosoro ycuneHus K, =8,

R =700kOm, ®=1lam 1npu YyBCTBUTCIBHOCTH IO KATOJHOMY TOKY
K =3OM’<%M . Kakoe HeoOXoguMoO YyCWJIEHHE 10 HANPSHKCHUIO, YTOOBI

CUTHAJIOM C HAarpy3KH 3akeub paspsan B Tuparpone ¢ U, =3368.

3agaua 136
B osnektpoHHoM (QoTorneMeHTe HampsyKeHUE UCTOYHMKA TMHUTAHUS

E =200B, R, =500kOm, K= IOM’O%W. [TapamienbHO ¢ BKIIIOYEH

ANEKTPOHHBIN KoY. OmNpenenTb CBETOBOM MOTOK, MPU KOTOPOM OTKPOETCS
KJII0Y, ecnu mopor ero cpabarbiBanus S0B? Kakoe HampsbkeHue mpu 3TOM
MEX]ly KaTo/ia U aHOJ0M?

3agaua 137

UyBcTBUTENBHOCTh KaToda 4 — kackagHoro ®IY 25MK% g & aHoma

102,4MK1%W, npu 3toM « =0,8. Onpegenuts KOIPGUIMEHT BTOPUUHON

AMUCCUU ISl KKIOTO Kackaga. VM3MeHuTbcs M o, €clii CBETOBOM MOTOK
YBEJIMYUTD B JIBa paza?

3anaua 138
Kak n3meHnuThCS CBETOBOM MOTOK, Maaaromuii Ha porokaton DY, ecnu

_ _ — — — 40 MKA
n=3 Al =7 2u4& oc=10, =09, K =40 /]W. Yemy paseH
kodpdunment ycunenuss OV ?
3anaua 139

B wonnom @Qorosnemente npu K :120M’<1y , a ®=05mm Ha
M

-2
R, =03MOm Bwiaenserca MmomHocTh £, =4-107Bm, npu stom R =3R, B
paboueit Touke. Onpeaenutb KodOPHUITUEHT Ta30BOT0 YCUIICHHUS B 9TOM TOYKE.

3anaua 140

Hamnpsixenne Ha genurtene 11 kackagnoro @Y yBenuuuiu B 2 pasa, npu
3ToM Ko3(punmeHT ycuieHus Bo3poc B 50 pa3. Onpenenure Kak U3MEHUIUCH
O Y YyBCTBUTEJIBHOCTH IO aHOJJHOMY TOKY S .
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3anaua 141

OnpenenuTs TOK B LENH aHOJA M JMHOJA oxHOKackamaHoro ®JY, eciam
1, =4m4,U,=200B,U,=50B,0=2,8.

Onpenenuts Benuuuny ¢ototoka B ®IY - 25, ecniu o =3,2, a TOK B
LIETIH YETBEPTOro TUHOAA 84MKA.

3apaua 142
Onpenenuts BennunHy ¢orotoka B IV - 13, ecnmu o =1,85, a Tok B
e YETBEPTOro AuHoAa 243 MKA.

3apaua 143
Onpenenuts Benuuuny ¢gotoroka B ®IY - 24, ecnru 0 =2,2, a TOK B
uenu yeteproro auHoaa 100MkA.

3agaua 144

Onpenenuth KOAQPUIMEHT BTOPUYHON JIEKTPOHHON IMHUCCUU, €CITU TOK
doTokaToma 4MA, a TOK B 1ienu nepBoro AuHoAa 10HA.

3anaya 145
B BakyyMHOM (OTO27I€MEHTE HaNpsKEHUE HUCTOYHUKA IUTAHUA
E =200B, R =300x0m, I,=50mxA.  Omnpenenure  MOIIHOCTS,

BBIACIIATOMIYIOCA Ha aHOIC (bOTOBJIGMGHTa.

3anaya 146
B BakyymnHoro ¢orosnemenre R =25MOm, [1,=3mxA R =R,.
OnpenenuTh BEINYMHY HANPSKEHUsT HICTOUYHUKA TUTAHUS.

3agaua 147
B OJIT otknonsgromue IwiacTUHbL Mo Y wuMeroT [ =8wm,d =3mm,

aMIUIMTYJ1a CUTHaJIa 2CM, YyBCTBUTEJILHOCTh K OTKJIOHCHUIO O,IM% :

1) ompenenuTh rOPU3OHTAIBHYIO COCTABISAIONLYIO SHEPTHUH B 3B;

2) BEpTUKAJIbHYIO COCTAaBISAIONIYI0 SHEPrUM K MOMEHTY BBIXOJAa H3
IJTACTUH;

3) mnpenenbHYIO 4acToTy.

3anaua 148

Ckonbko 3yOnOB nuiibl yBUAUM Ha 3kpaHe JJIT, ecnu Ha miacTUHBL,
OTKJIOHAIOIIKME 0 X TOJaTh CUTHAN B BUJAE MWL, BpEMS Pa3BEPTKU 7, , a IO

Y -munac z,. llpuuem 7, =37,.

3anaua 149

Ha orknonstomue miractuasl DJIT mogaHO mNepeMEeHHOE HanpsKEHUE
(cuHycouza), a Ha SKpaHe BUJHA MpsMasi TOPU3OHTAIbHAS JUHUS B LEHTPE
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JKpaHa JiuHa 5 cM. OnpenenuTe HaNps>)KEHWE HA MIACTUHAX U no X ummo YV,

€CJIM YyBCTBUTEIBHOCTh OTKIOHEHHsI 00enx nap ractun 0,4 V1 B?
3agaua 150

B DJIT onpenenuts B BOABTax MPU KAKOM HAIPSIKEHUH HA BTOPOM aHOJIE
U,, ¢ JUIMHOW OTKIOHAKIUX INAacTUH [/ =20Mmmu MOXKHO 0O€3 HCKaKEHU

HaOmogarb  curHan ¢ 4vacrotod  f =375MIy. Kak  yMmeHbIIUTCS
qyBCTBUTEIBHOCTH K OTKIIOHEHHIO, €CTTH [

cucHana

=0,5 f mpenenpHas.

3agaua 152

[Ipy kakoil MpPONONBHOW SHEpPruM »3JIEKTpoHOB (B 5B) B obmactu
orknoHsomux miactud B DJIT npenenbHas yacrora curHana 600 MI'n, ecin
JUTMHA OTKJIOHSIoMX riuactuH 15mMM? KakoBa Oyner sTa sHeprus, eciv JJIMHA
iactuH oyaer 30 M.

B OJIT Ha OTKJIOHAMIOHNIME INIACTUHBLI IO Y OOJaH CHUTHAI —
IPSMOJIMHENHBIA UMITYJIbC. JIyd Ha DKpaHe BbIUEPTWII NPSIMYIO JUHHUU JUIMHOU S5
MM. Kakoil Benu4YMHBI HaNps>)KEHUE HMMITYJIbCA, €CJIM YYBCTBUTEIBHOCTH K

OTKJIOHEHUIO ZM%? Kaxoit ¢bopMbl M BETWYUHBI MOJAHO HANPSDKEHHE Ha

IIJIaCTUHBI, OTKIIOHAIOIIIHC I10 X?

3agaua 153

Ha sxpane ocuminorpada BugHa cuHycouia (OJIMH NMEPHON), aMIUIUTYAA
Scm, nepuon 10cm. Ha o6e mapbl mutacTuH TojaH cUrHal ¢ HampsbkeHuem S0B.
Onpenenure 4YyBCTBUTEIBHOCTh K OTKJIOHEHHMIO O0€MX Map IUIACTUH, KaKOU
(bOopMBI CUTHAJT TIO/IaH HA MJIACTUHBI?

3agaua 154

Ha ckombko MM mepeMecTUThCS Jyd M3 IIEHTpa Ha JKpaHe, €CiM Ha
BEPTHKAJIBHO OTKJIOHSIOMINE TIUIACTUHBI TOJAaHO TIOCTOSIHHOE HAmpsKeHHUE
U, =100B, a Ha rOpuU30HTAIBHO OTKIOHAIOImME Iuactunsl U, =—40B8, mnpu

3TOM YYBCTBUTEIBLHOCTH K OTKJIOHCHHIO 10 Y O,3M%, mo X - O,4M% ?

3agaua 155

B kuHeckome cucTeMa MAarHUTHOTO OTKJIOHEHUS HMEET 2 KaTyIIKH,
KOTOpbI€ coeIMHEHBbI nocaeaoBaTebHO 0 3000 BUTKOB Kaxkaasi ¢ TOKOM SMA.
Ha skpane B mnentpe BuaeH cetsiuiics kBaapaT 30x15mm (30mMMm mo X).
Koko#i ¢dopmbl curHan mojaH Ha KaTymku? HallTH dYyBCTBHTENBHOCTH K
OTKJIOHEHUIO KaXJ0M KaTylIKu?
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3apaua 156
K xuHeckomne OKCHIHBIA TepMOKaTold umeeT temneparypy 7. =900K u
s¢dexTuBHyt0 padory BeIxoga @, =1,19B. Onpenenuts IUIOTHOCTH TOKA

2
TepmoaMuccuu (A/M”), eciiu D =1.

3agaua 157

B xuHeckome onpenenuTh 4YyBCTBUTEIBHOCTh MAarHUTHOW KAaTYIIKUA K
OTKJIOHEHUIO, €CJIM aMIUIMTYJ1a CUTHAJA 5 CM, YHUCJIO BUTKOB KaTymike 500, a Tok
yepe3 katymky 0,1A. Kak H3MEHUTCS 4yBCTBUTEIBHOCTh K OTKJIIOHEHMIO, €CIU
HarnpsHKeHUe Ha MoayJisitope 3 pa3?

3amaua 158

B OJIT onpenenuTs HanpsiKEHWE BTOPOTO aHOAA U SHEPTHUIO AJIEKTPOHOB
B TUIOCKOCTH BTOPOT'O aHOJa, €CJIM YyBCTBUTEIBHOCTh K OTKJIOHEHUIO 0,2MM/B,
[ =20mm, L =300mm,d =10mm . OnipenenuTs NpeaeabHyIO YacTOTY.

3agaua 159

Omnpenenuts 3anuparoliee HampsbkeHue Ha wmonyisatope OJIT, ecin
U,,2,5«B,D=0,01. KakoBa Oyner »5Heprus 3JIEKTPOHOB B ILIOCKOCTH

mMonyisropa, ecim U,, =—5B7?

3apaua 160
B OJIT wHamnpsxkenne Moapynaropa U, =-15B, HanpsokeHHe
yckopstoniero snexkrponal/,, =3xkB, HanpsokeHue 3anupanus U, =-25B.

OnpenenuTs SHEPTUI0 DJIEKTPOHA B IUIOCKOCTH MOAYJATOPA U YCKOPSIIOIIETO
3JIeKTpoAa B 3B.

3agaua 161

B DJIT neiicTByromee HampsbkeHwe 7B, HampsbKeHHE YCKOPSIOLIETO
anektpoaa 3,5B, nponunaemocts 0,004. OnpenenuTs NOTEHLIMAT MOJYISTOpA.
IIpu kakoM HampsH>KEHUHU HAa MOJYJISTOPE TOK Jiyda paBeH 07

3agaua 162

OJIT ¢ marHuTHOM (OKYCHPOBKOW MMeeT mMmoTeHIuan 3amupanus -40B
IIpU HANpSHKEHUU YCKOpsAwmero siektpona 3 kB, a mnpu HanpspkeHuu
Moxaynsaropa -10B tok nmyua 500MA. Kak H3MEHHTBCA TOK Jiy4a, €CIIH
U,,=6xB,alU, =-50B.

3agaua 163

B DJIT HauepTuTe TPAaCKTOPHUIO JIEKTPOHOB OT KaTOJla 0 dKpaHa, e€ciiu
MOCJIe  MOJYNIATOpAa TIOCTABJICHBI JBE KOPOTKO(MOKYCHBIE  MarHUTHbBIC
doKycupyronMe KaTyImIKH 3aTeM YCKOPSIONIUN JJIEKTPOJ H OCTaJbHBIC
3IEKTPObl. UeMy paBeH TOK jy4da?
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3agaua 164
Jna OJIT onpenenuTs BEIWYMHY NPUIOKEHHOIO HANPSDKEHUS Ha

OTKJIOHSIOIIHAE IUIACTHHEI, ecin h =(0.3MW

20MM.

B,a NEpEMCUICHUC IISITHA JKpPaHC

3agaua 165
Omnpenenurs UIMHY OTKIOHAOMMX IutacthH, ecimu U, =1,3xB,a
npeJiesibHasl 4acTOTa CUTHala Ha OTKJIOHSONME miacTuHbl 240MI 1.

3agauya 166
IIpu kaxkom U, mpenenbHas YacTOTa CUTHAJIA Ha OTKIOHSIOIIME
miactuabl S00MI 1, ecnu gavMHa mIacTuHbI 1,4cMm.

3agaua 167

Onpenenutsb MMOTCHITHAIT BTOPOTO aHoja B OJIT, eclIin
[=115mm,L =238mm,d =73 mm,h= 0.17MMB.
3agaua 168

B kuHEcKoIe MojjaHO HANpPsOKEHWE, W JIyd BUJICH B BUJC TOYKU B IIEHTPE
skpana. Kak Hamo 3anmuTaTh OANEKTPOABI, YTOOBI TIONYYUTh Ha DJKpaHEe
nU300pakeHHeE.

3agaua 169

B DJIT kakoii mapameTp ¥ Kak HaJ0 U3MEHUTh, YTOOBI YYBCTBUTEIBHOCTD
K OTKJIOHEHHIO yBEIUYWIACh B 1,5pa3. (OTKIOHEHHE 3JIEKTPOCTATHYECKOE).

3agaua 170
B OJIT onpenenuts /,,
eciau
[, =11.1mm,L =263 mm,d, =4.3mm,d, =12.99mum,U_, =3121B,h =0. 16M% :

3amaua 171

OnpenenuTs Kak U3BMEHUTHCS YyBCTBUTENBHOCTh K OTKJIOHEHHIO B DJIT ¢
ANEKTPOCTATUYECKUM  OTKJIOHEHHEM, €CIM HalpsHKeHHEe Ha  IUJIaCTHHAX
YBEIIMYUTH B 2pa3a.

3agaua 172

Ha skpane kuHeckomna BUIHA BepTUKaIbHAsA JuHUA. Kakol curHan nomaH
Ha OTKJIOHSIFOIIME KaTymku no ¥ u X .
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3agaua 173

Kakoit Benuuumnbl u (OpMBI MOJYYMM CHUTH&JI Ha BBIXOJHOM
CONPOTUBIICHUU CYNEPOPTUKOHA, €CIAM MHIICHU KOIP(PUIIMEHT BTOPUUHOU
IMUCCUU O =1.

3agaua 174
B niBeTHOM TeneBU30pe HANPsHKEHUE Ha BTOPOM aHojie 25kB. oTkiIoHeHHE
Jy4da 00eCleunBaIOT JBE MAarHUTHBIC KATYIIKU C YYBCTBUTEIBHOCTHIO MO Y

2 MM no X - MM OnpenenuTs TPOJIOJIBHYIO DHEPTHIO

A-eum’ A-6ui
AJICKTPOHOB B MOMEHT BXOJIa B 00JIaCTh OTKJIOHCHHSI B MOMEHT BBbIXOJa U3 HEe
B 7B.

3agaua 175

B (oTORNEKTPOHHOM  yMHOXHTENE CYNEPOPTHUKOHA S5  TUHOJOB.
Koaddumuent BTopuyHOM sSMHCCHMM AWMHOJIA VYBEIMYMWICS B 2  pasa,
K03 (UIIMEHT mepenayd TokKa MpU 3TOM He u3MeHwicda. Kak u3MeHunach
aMIUTUTYJIa BUJEO CUTHAJA Ha BbIX0Jie Ipudopa?

3amaua 176

B kuHeckome Bce 3JEKTpOABI MMEIOT pabodee HampsDKEHUE, DKpaH He
nOKpeIT Al mnmeHkoi. Kakoil moTeHIMan ycTaHaBIWBAaeTCS Ha DKpaHe, €Cld
o >1? Uto BuauM Ha 3kpane? UTO U3MEHUTHCS, €CIM MOTEHIIMAT MOJYJISATOpa
U3MEHUTH OT -25B 1o -15B?

3agaua 177

B 11BeTHOM KHMHECKOIIE MO MACMOPTY 3allUCaHbl BCE JIEKTPOJIbI, TOJBKO HE
nojgaH BUJeo curHaid. Uto BuauM Ha 3kpaHe? UTo HM3MEHUTCS Ha HKpaHe?
ITopanu curnan Ha MOYJISITOP. UTO BUAMM Ha KpaHe?

3agaua 178

B xwuneckone temmneparypa karoga 1000K, HampsikeHwe MoOaynisiTopa
-15 B, mponunnaemocts ero 0,02, HanpsbKeHUE YCKOpSIOWEro 3yekTponaa 2 kB,
HaIpsKEHHE BTOPOro aHojAa 25kB. HalTH SHEPrHio 3JEKTPOHA MPHU BBIXOAE U3
KaToja B INIOCKOCTh MoayJsitopa (B 3B).

3agaua 179

B kunHeckone npu HanpsixeHud Ha moayisitope -10 B u Ha yckopsitomem
anektpoae 1500 B mpu mponumaemoctu 0,01, Tok B myde padouuii (100 MxA).
OnpenenuTs YHEPTHUIO ANEKTPOHOB B IUIOCKOCTH MoayisTopa B 3B? KakoB Tok
Jy4da, €clii HampsbkeHne Ha monynstope -15B? Kak u3MeHuTcst 3TOT TOK, €Cliu
HanpsbKeHUe Ha A, yBeIM4HTCs B 2 paza?
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3axaua 180

B OJIT onpenennuts pu KaKOM HANPSDKEHWHA HA BTOPOM aHOAE C JUIMHOU
OTKJIOHSIIOIIEH TacTUHBI 20MM MOKHO 0€3 MCKa)KeHMsI HaOJroJaTh CUTHAJ C
gactotol f =375MI'u. Ecnu curHan cuHycouja, Kakylo YacTh IEpHOJIa

AIEKTPOH OYJIeT MEXKTy OTKJIOHSIOIIUMHU TIJIaCTUHAMMU ?

3amaua 181

IIpn yckopsromeMm HanpspkeHMM Ha anektpoie 1 kB 3anumparomee
HanpsbkeHne -25 B. Omnpenenuts 5JHEPIHIO0  AIEKTPOHOB B IUIOCKOCTH
MOZYJIATOPAa W YCKOPSIOUIETO HANPSDKEHUS, €CIIM HaNpsDKEHUE MOIYJISITOpa
-5 B.

3amaya 182
B OJIT onpenenuts cMmemenue nsatHa, ecau U, =10008,U, =1008B,

JUTMHA TUTACTUH 2CM, paccTosiHue Mexay Humu 0,8cM, paccTOsSHHE 10 dKpaHa
20cMm.

3apaua 183

B ocumnnorpade
l, =6mm;d, =3mm, L, =3000m,l, =7mm,d, =3.5mm,L, =320mm,U_, =10xB,
skpaH 50x 60MM. Paccuntarh MaKCUMaJIbHYIO BETMYMHY CUTHAJA JJIS KaXI0U
napbl OTKJIOHSIONINX IJIACTHH.

3axaua 184

Paccrosinne mexay macTUHaAMU OTKIIOHsomed cuctemsl JJIT lcwm,
mmHa TotacTuH ScMm. Kakoe HampspkeHHe HEOO0XOIUMO TPHIIOKUT MEXTY
IIacCTUHAMHU, 4T00 JIyd ¢ 3Hepruei 7503B ncues ¢ s3xpana?

3anaua 185

B OJIT OTKJIOHSIOIINE IJTACTUHBI 10 Y UMEIOT
[ =14mm,L =170mm,d = 6um,U , = 5kB . Onpenenurs:

1) ropu3oHTaIBHYIO COCTAaBIAIOLIYI0 SHEpruM B 3B (B HampaBieHUU
JKpaHa);

2) BEpTUKAJIBHYIO COCTABIISIIOIIYIO JHEPrUM K MOMEHTY BBIXOJA U3
IJTACTUH;

3) mnpenenbHYIO 4acToTy.

3agaua 186

Onpenennthb MOTEHIMA MOJYJISATOpA TSt DJIT, eciu
I =90mxA,k =3,y =2,U,,, =—608.

3agaua 187

B DOJIT nonmanbl pabouve HampsKeHHST HAa BCE DJIEKTPOJbI, TOJIBKO HE
MOJIaH BUAEO curHajid. Yto BuauM Ha dkpaHe? CurHai cuHycounjaa ¢ nepuojaom T.
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Kax Hazo 3anmuTaTh 31eKTpoasl Mo X , 4TOObI HAa 3KpaHEe MOSBUIACh CHHYCOUA,
COCTOSIIAS U3 2 IEPUOOB.

3axaua 188

Kuneckon 3anurtaH, HO HE MOJAH BUIEOCUTHAT, YTO BUAUM Ha dKpaHe?
Ha xaxoil snekrpon mnojaercs BuaeocurHan? Bupeocurnanm HeoOX0AMMO
YCUIIUTD B 24 pa3a, NpeyioxKUTe COCc00, pacCUUTanTe.

3axaua 189

Buneocurnan, cHuMaeMbIii ¢ HKOHOCKOIIa, HEOOXOIUMO YCHINThH B 68pas.
[Ipennoxure cnocod, paccurTanTe.

3agaua 190

OnpenenuTh BEIWYMHY OTKIOHEHMSI Ha OJKpaHE KHUHECKOIMa, €CIIH
WHYKIUSE MarHuTHOro noJist SMTi, o61acTe neicTBus MarHuTHOTO 1mojst 0,3cm,
paccTosiHue OT KaTylmKd A0 3KpaHa 20cMm, HayaiabHash CKOPOCTh JJIEKTPOHA

10”%.

3agaua 191

B OJIT nanpspkeHue Ha BTOpoOM aHoAe SkB, nimvMHa OTKIOHSIONIMX
miactud  lecm. Ha  OTKIIOHSIIOIIME TUIACTHHBI TOJAHO CHUHYCOMAAIBHOE
Harpspkenue. OnpenenuTh NpeaeabHYI0 4acToTy Tpyoku? OnpeaenuTh 4acToTy,
IIPU KOTOPOH AJIEKTPOH OYJET OCTaBaThCsl B MPOCTPAHCTBE MEXKY IUIACTHHAMU
B TE€UCHHUE OJHOTO MOJIyrepuroaa?

3agaua 192

Kuneckon w#meeT 4YyBCTBHTENBHOCTh K OTKIOHeHHIO 0,5MM/A BT,
nuametp skpaHa 200Mm, yucio BUTKOB 200. KaKoil TOK HaJl0 MPOMYCTUTh YEPeE3
KaTyIIKY, YTOOBI JIy4 MEPEMECTUIICS Ha PacCTOSTHUE PaBHOE paguycy dKpaHa?

B DJIT U, =60sin(27 -10°¢),
eciu [, =0.02m,L =0.16,m,d =8mm,U,, =1kB. KakoBO OTKIOHEHHE IEKTPOHA
Ha JKpaHe.

3anaua 193
Onpenenuth, KaK U3MEHHUTCSI CKOPOCTh 3JIEKTPOHA, UMEIOLIET0 CKOPOCTh
4

L,5-10 ’C’% IIOCJIE TOTO, KaK OH IIPOJIETUT MEXKIY ILIOCKONapalIeIbHBIMU

IUIACTUHAMH, UMEIONIMMHU PAa3HOCTh MOTEHIMAIOB 25B W oTcTOosAmMX Apyr OT
JIpyra Ha pacCTOSIHUM 2CM. JUIMHA TUIAaCTUH 1,5¢M.

3anaua 194

B OJIT ¢ MarHUTHBIM OTKJIIOHEHHEM JJIEKTPOHHBIM JIy4 MPOXOJIUT
paccTosiHEEe SCM depe3 00JacTh MOMEePEYHOr0 MAarHUTHOTO mosst. OmnpeenuTh

MarHUTHYIO HHIYKIIHIO, HEOOXOUMYIO JJIs OTKJIOHEHH s Ty4a Ha 17,5°.
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3agaua 195

TpyOka c »3aekTpocTaTUueckoil (OKYCHPOBKOW HMEET 3amuparoiiee
HanpsokeHue -50B npu U, =15008. KakoBo Oyzer 3anuparoliee HanpspKeHHe

npu U_, =21008.

3axaua 196

B DJIT otknonsromas karymka umeeT S000BuTkoB ,Tok 40MA, BenmnunHa
OTKJIOHEHUs Jydya 135mM. Omnpenenuts 4YyBCTBUTEIBHOCTH OTKJIOHSIOLIEN
CUCTEMBI TPYOKH.

3agaua 197

Tpyba ¢ MarHuTHOW (QOKYCHUPOBKOW HMMEET 3alHUparolllee HaIpSKEHUE -
50B mpu U, =2,5«B . llpu HanpsbkeHuu monyisatopa -20B Tok karoma paBeH

600MKA. Kak n3MeHUTCs TOK KaTtona, ecyid nobicuth U, =5kB,a U, =708 7?

3agaua 198

Hns DJIT wuzo0pasuth ¢urypy, MNOJy4arolulyl0 Ha OJKpaHe, €Clu K
OTKJIOHSIFOIIUM ~ TUJIAaCTUHAM  TIOJIBEJCHBI  CHUHYCOHMJAJIbHBIE  HAMNpsHKCHUS
OJIMHAKOBOM YacTOThI, aMIUTUTYyAbl ¢a3el. YUyBCTBUTEIBHOCTH OOEUX TIap
TJIACTHUH CYUTATh OJTMHAKOBOM.

3apava 199
B OJIT onpememutrs U ,, Ipu KOTOPOM JIy4d OYyIET OTKIOHATHCS OT

IIEHTpa Ha dKpaHe Ha 2cM, eciii HarpspkeHue miactuH S0B. Paccrosnue mexay
mactuHamu 0,4cM, JIMHA TIJIACTUH SCM, PacCTOSIHUE 10 dKpaHa 16¢Mm.

3agaua 200

B OJIT wucnonp3yloTcss OTKIOHSAIOIIME IUIACTUHBI  JJIMHOW  2CM,
paccrosiHue Mexay miactuHamu 0,5cM. TInacTuHBI BEpTUKATILHOTO OTKIOHEHUS
yAajieHbl OT JKpaHa Ha 49cM, TOpU3OHTaJIBHOIO — S52CM. KakoBa
YyBCTBUTEJIBHOCTh K OTKJIIOHEHHUIO IJIACTUH BEPTUKAIBLHOTO M TOPU30OHTAIBLHOTO
OTKJIOHCHHS, €CJIN:

1) U,=IkB;
2) U,=L5B.
3agaua 201

Cnoupainb, 10 KOTOPOM IBHUIKETCS 3JEKTPOH B OJHOPOJHOM MAarHUTHOM
none, umeetr nuamerp 80mm, mar cnupanu 200MM, HHIYKIUS MAarHUTHOTO MOJIA
SmTn. Onpenenutb CKOPOCTh JIEKTPOHOB.

3agaua 202

B OJIT onextponsl ¢ sHeprueit 10005B mnepecexaroT OTKIOHSIONIEE
aNeKkTpuyeckoe mnoJie. ODdQPeKkThBHAsS AIMHA TOJS U PACCTOSHUE MEXIY
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OTKJIOHSIOIIUMU TJIaCTHHAMHU paBHbI 2 U 1 cM. Ha pacctosgHuu 20 ¢M OT KOHIIA
IJIACTUH Haxonautces Quyopecyupyromuii skpad. K mimacTiHaMm MPUIIOKEHO
IIEPEMEHHOE CUHYCOMIAJIBHOE HANIPSKEHNE, aMIUIUTy1a KoToporo pasHa 100 B.
KakoB cnen nyda Ha sxpane?
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