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BBepneHue

Marepuan mocoOusi JOJDKEH TIOMOraTh 3aKpeIUICHHI0 TEOPETUUYECKUX
3HaHUM, a TaK)Ke BhIPAOATHIBATH HABBIK B PEIICHUU MPAKTHUYECKUX BOMPOCOB U
3a/1ad.

B pesynbrare pemieHus 3agad  CTYACHT NpHOOpPETaeT CIOCOOHOCTH
OCYHIECTBIIAITh COOp W aHalIM3 MCXOJHBIX JaHHBIX JUIS pacdyera U
MPOCKTUPOBAHUS DJIEKTPOHHBIX NPUOOPOB, CXEM M YCTPOMCTB pPa3IUYHOTO
dbynkuronanpHoro HazHadeHus (I1K-9); roTOBHOCTH BBHITIONHATH pacyeT u
MIPOCKTUPOBAHUE DJIEKTPOHHBIX MPUOOPOB, CXEM M YCTPOMCTB Pa3IUYHOTO
(GyHKIIMOHAJIBHOTO HAa3HAYEHMSI B COOTBETCTBUM C TEXHUYECKUM 3aJlaHHEM C
UCIIOJIb30BaHUEM  cpelcTB  aBToMarm3ammu  mpoektupoBanus  (I1K-10);
CIIOCOOHOCTh apPryMEHTUPOBAHO BBIOMPATH U PEATU30BBIBATH HA MPAKTHUKE
3 PEKTUBHYI0O METOAUKY IKCIEPUMEHTATBLHOTO HUCCIEIOBAHUS IMapaMEeTPOB U
XapaKTePUCTUK MPUOOPOB, CXEM, YCTPOWCTB U YCTAHOBOK OJJICKTPOHUKH U
HAHORJICKTPOHUKH pa3IMIHOro ¢yHKIHMOoHaIbHOro Ha3HaueHus (I[1K-20).

[Ipexne yem pemuTth 3aa4y WM OTBETUTHh Ha MOCTABJICHHBIN BOIPOC,
HAJI0 TIOHSTh UX CYIIHOCTb, (PU3NUECKUN CMBICIT 3aIaHHBIX BEJIMYMH, BCIOMHUTD
¢dbu3uYecKue TPOIECChl, 3aKOHbI U COOTHOIICHMS, OTHOCSIIUECS K JaHHOMY
BOIIPOCY.

Bce ananuTmyeckne pelIeHHs]  CIEAYeT MPOBOJAHWTb, HCHOJIb3YS
oO1ien3BecTHbIe (PU3UUECKUE 3aKOHBI, (PU3HUECKHE MOCTOSTHHBIE U (U3HUYECKHEe
cuctemsbl eauauil. CHayana HaJ0 HAMUCaTh UCXOJIHbIE (DOPMYIIBI, CIENAaTh, €CIU
3TO HEO0OXOJMMO, COOTBETCTBYIOIME MpeoOpa3oBaHUs, MOJYUYUTh KOHEYHBIE
dbopMyIbl, a 3aTeM MOJCTAaBUTh B 3TU (POPMYJIbI YHUCIOBBIC 3HAYEHUS M HAWUTH
pesynbrat. [loMHHTE, 9TO Bee (PM3MUECKHUE BETUIUHBI B (POpMYIIe JOJIKHBI OBIThH
B OJIHOM cucteMe eauHuIl. He 3a0biBaliTe B OTBETE JaBaTh pPa3MEPHOCTH
MOJIyYEHHOM BEJINYMHBI.

Xox Bcex mpeodpa3oBaHUid U BBIYUCICHUM JTOJKEH OBITh YETKO MOKa3aH B
peuieHny 3aiadd. Beluncnenus, Kak MpaBuio, JOCTATOYHO JAENATh J10 TPEThETO
3HaKa, a B psJi€ CIy4aeB U JO BTOPOTO.

[TonyuyeHHBIN B BHIE€ YMCIIa OTBET HAJ0 MOCTApaThCsi MPOBEPUTH KAKHUM-
m6o cnocobom. Ilonme3Ho oOpaTUTHCS K CHpPaBOYHOM JHTEpAType U CPABHUTH
MOJIYYCHHYIO BEJIMYMHY C HM3BECTHBIMH TMOJAOOHBIMH BEIMYHMHAMH B
cnpaBouHuKe. Ecnu oTnuume B HECKOJBKO TMOPSAKOB, TO HWIIUTE OMIMUOKY B
CBOEM PEILICHUH.

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



NMpakTnyeckoe 3aHATME 1. TepMO3NEeKTPOHHasAs 3MUCCUA,
hpoTOaNEeKTPOHHasA IMMCCUA, BTOPUYHAA aMUccus

1.1 IIpumepsl pemieHus 32124 M0 TEPMOIJIEKTPOHHON IMUCCHH

2
3agaua 1. OnpenenuTh MIOTHOCTh TOKA T€pMOAIMHUCCUU (B A/M”), eciu
Marepuan TepMokaTtona uMmeer 3(pexTHBHY0 pabory Beixoma @, =1,5 9B,

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

Pemenune. IDIOTHOCTP TOKa TEPMOIMHCCHM MOYKHO OIPEICIUTH,
UCIIOJNb3Ys ypaBHeHUE Puuapacona-/[pmivana:
Popy 151610717

ja=dg-D-T.-e M =120-10*0,95-900% ¢ 3810790 385107 A/,

A
rae Ao =120- 1()4 ———5 YHHUBEpPCaJlbHas MNOCTOsIHHAS TEPMOIMUCCHUH;

M Tpas
e=1,6-10"" Kn - 3apsizl DIEKTPOHA,;

k =1,38-107%° JIm/K — nocrosamas BomsiMana.

3agavya 2. Omnpenenuth 3¢hdexTuBHYI0 paboTy BBIXOJa MaTepuasa
TepMOKaToaa @, , CCIIH TeMIepaTypa KaToja T'. =900 K, nporuraemoctsb

noreHnuansHoro Gapeepa D =0,95, a mIoTHOCTH TOKAa TEPMOIMHUCCHUH

. 2

J5 :3,85-103 A/M°. OnpenenuTh TOK dMUCCUM TEPMOKATOJA, €CIU IUIONIA b
2

katoga S, =0,1 cm”.

Pemenue. Tok sMucCHM TEpMOKaToJa MOXKHO OINPENCIUTh U3
ypaBHEHUS:

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

J{ns onpenenenus (P, ¢ UCTONL3YEM YPaBHEHHE Puuapncona-/lpmmana:

AT )
. kT
]9:A0'D'TK'8 S

3.85-10° =120-10%-0,95-900% .¢ 1381077900,

3,85-10° =205,2-107 . *F P00,
6



Jx = 1,5 »B.
[TocTositHHBIE TIpeCTaBIICHbI B 3a7a4e 1.

1.2 IIpumepsl pemieHus 3aa4 1m0 GOTO3IEKTPOHHON IMHUCCHH

3agavya 3. Halitu makcumanbHyio sHepruto (B 3B), BeIXoasimux c
MOBEPXHOCTH (HOTOKATO/IA MOJ AEHCTBUEM MOHOXPOMATHYECKOTO ITyYKa CBETA C

nnuHOl BomHel A=2-10"M, ecnu s¢dekTuBHas paboTa BbIX0Aa (GOTOKATOAA
®,, =0,59B.

Pemenne. ®OTOH UMEET DHEPTUIO /IV M, NONaaas Ha (OTOKATOY, BCIO
SHEPIUI0 OTAAET JJIEKTPOHY B KPUCTAILIE. DJIEKTPOH, IONYYHUB SHEPTHIO AV,
NOKUAAeT KpUCTal (POTOKATOA, €CIIU 3TOM YHEPTrUU JOCTATOUYHO JJI BBIXOJA.
[Ipu BBIXOJE U3 KpHUCTaIa IEKTPOH TEPSET IHEPTHI0, paBHYIO 3PHEKTUBHOM

pabote BbIxoza KpucTaia (@, )-

Boiiigs w3  kpucramia ¢oTokaTtoja, OAJIEKTPOH B BaKyyMe€ HMEET
2

KHHETHYECKYIO DHepruro, pasHyo "V | B pesynbTare MOXHO 3alKcaTh
2

ypaBHEHUE:

mv* c 3-10°%
—=h-——¢,, =6,626-107 . ——
) T P 2107

~-0,5-1,6-10"" ==9,139-10" JIxx=
= 5,7 3B,
rne h=6,626-10"" JIx — noctosxHas [I1aHKa;
c=3-10° M/c — CKOpPOCTb CBETa B BAKYyMe;
m=9,1-10"" kr — Macca 1eKTpoHa;

c o o
V= z — CBA3b MCXKY YaCTOTOU U IJIMHOU BOJIHBI KBaHTA.

Ecin m3BecTHa HavalbHas DHEPrus JJCKTpPOHA B Kpucramie (¢,), TO

ypaBHEHHE OajaHca YHEPTU MOXKHO 3aMHCaTh:

2
my

§00+hV—¢)3(m)=7.

3agaua 4. DnexTpoH (HOTOKATOMA MOTYUYUIT SHEPTHIO KBAHTA, MIOKUHYJI
KPUCTAJNT U UMEET DHEPruto B BakyyMme 5,7 »3B. DddexTuBHas padoTta BbIXoaa
(orokaroma ¢, =0,5 5B. Kakoii ctaner sHeprus >71€KTpoHa B Bakyyme (B 3B),

CCJIKM IJINHY BOJIHBI KBaHTA YBCIMYUTL B 5 pas.

Pemenue. DHepruio KBaHTa MOXKHO HAWTH U3 YPAaBHEHUS:

2
my

C
hV:h’z:T-FQS(N):5,7+O,5:6,2 5B.

[Ipn yBennueHnH UIMHBI BOJHBI B 5 pa3 dHEPrysi KBaHTa YMEHBIIAETCS B
S pa3 u craHoBuTCs paBHOU 1,24 3B.
Ternepb MOKHO HAWTH SHEPTUIO JJIEKTPOHA B BAKYyME:

7



h%—(pam =1,24-0,5=0,74 5B.

1.2 Ilpumepsl pemieHus 32124 10 BTOPUYHONH IMHUCCHHI

Bamaua 5. [lunon uMeeT Ko3pPHUIMEHT BTOPUIHOM dMHUCCUU G = 3,5.
Ha 5TOT 251eKTpoJ] NaJaeT MOTOK IEPBUYHBIX JJIEKTPOHOB, M BO BHEIIHEN LIENH
snekTpoga mporekaer Tok [ =5 MA. Kakum cra”er 310T TOK (B MA), eciu
c=2?

Pemenmne. /luHon (BTOpUYHBIA 3J€KTPOA) B NpuOOpax MnpeaHazHaueH
JUISL TOTO, YTOOBI YMHOXaTh TOK TMEPBUYHBIX JJIEKTPOHOB. I[lepBuuHbIE
AJNIEKTPOHBI MaJal0T HAa TMOBEPXHOCTh JIMHOAQ, BBHIOMBAIOT BTOPUYHbBIC
AIIEKTPOHBI, KOTOPBIE BCE YXOIAT Ha CIEAYIOIIMNA AMHOA. TOK B LIEMM JHHOJA
MO>KHO 3aIiCaTh:

I,=1,-1

el>
I, =I,(c-1), 5=1,(35-1);
[elzzMA, ]e2:GIe1:7MA,

a[ez :G]el’

rae o — K03 GUIHUEHT BTOPUYHON IMUCCHUH;
[ ,; — TOK IePBUYHBIX HIIEKTPOHOB;

162 — TOK BTOPUYHBIX 3JICKTPOHOB,

1 ¢ — TOK IMHOJA.

Bem 6=2,10 [, =2-(2—-1) =2 mA.

3agauva 6. [luoxg pabGoTaeT B pekuMme HachimeHus. Ha aHom mamaer
IOTOK IEPBMYHELIX DJIEKTPOHOB, TO BO BHEIIHEW Lenu anoxa [ u =1 MA, npu

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

Pemenue. Jluog — 510 mpubop, B KOTOPOM JBa DIEKTPOAA: KATOH U
aHox. PexXuM HACHIEHMS B IUOJE, KOrJa BCE DIEKTPOHLI, BBILEALIME W3
KaToO/a, YCKOPSAIOTCS IOJIEM aHOJA M NPUXOIAT Ha aHOJ, BBI3HIBAs IOSBICHUE
TOKA IIEPBUYHBIX DJIEKTPOHOB. BTOpHYHBIE DJIEKTPOHBI, IIOKMHYB aHOJ,
HONafalT B YCKOPSIOLIEE II0JIE aHOJA M 3aXBaThIBAIOTCS UM CHOBA. IlodTOMY
TOK BO BHEINHEHW LEenM aHoma OyJeT ONPeNeNsaThCs MOTOKOM MEPBUYHBIX
SIIEKTPOHOB:

1 = =1 MA.

a  ‘Tel —



MNMpakTnyeckoe 3aHATUE 2. [InoAHBLIN NPOMEXYTOK, BaKyyMHbIN
M UOHHBbIN (POTOINEMEHT, MHOrokackagHblie ®JY.

I'IpaKTqucxoe 3aHaTue 3. [IBMXKeHue 3apAXeHHbIX 4YacTul B
ANeKTPn4eCKOM U MarHUTHOM NonAx

NMpakTnyeckoe 3aHaATHEe 4. OTKNOHAKWLWME U hOKycupyrowme
cucTeMbl, TokonpoxoxaeHue B AT

MNMpakTnyeckoe 3aHATUe 5. Tnewwmn paspsag

3agaum ana npopadoTKM Tem

3agaua 1
B muone 71, =1700K . Ha anox nmonmaHo HampspbkeHue U, U TOK B LETIH
anozna I, Bo3poc B 1,2 paza (d,, =0.6cm).

OnpenenuTs:

1) kakoe HanpspKEHUE MOJAJIM Ha aHOJT;

2) Kak U3MEHMJICS IMOTESHIMAIBHBIN Oapbep;

3) Kak u3MeHUuTCs TOK [ , ecliu o BO3pacTaer B 4 pasa.

3anaua 2
Tepmokaron paboraer mpu 7, =1200K, umeer U,,, =2,25B. 3a cuer

ANIEKTPOHHOTO TIOJISl TMOTEHIMAIBHBIN Oapbep moHmwkKaeTcs Ha A@=0,238.
OnpenenuTs MIOTHOCTh TOKA TEPMOIMHUCCHH C DJICKTPUUECKUM TOJIeM H 0e3
HET0, BEJIMYMHY 3TOrO IMOJIA.

3agaua 3
B awome 7,=1800K, S, =0.2cm’, U,pp =1062B, d,=02cm,

Ap=0,15B, o =1. Onpenenuts U, u [, 1pu 3TOM.



3agaua 4
B nuone 7, =1700K . Ha anon nonano Hanpsbxkenue U, INIOTHOCTh TOKa
¢ karona Bospocna Ha 10% (d , =0.5cm).

Onpenenuts:

1) kakoe HanpspKeHHE MOl Ha aHO/T;

2) Kak U3MEHWICS MOTCHIIMAIBHBIN Oaphep Mociie MoJauu HalpsKEHUs,
3) Kak U3MEHHUTCA TOK [, €l ¢ BO3pAcTaeT B 6 pas.

3axaua 5
OueHute BeIMYMHY IUIOTHOCTH TEPMOINEKTPOHHOro Toka C, —

(orokarona npu komHaTHOH Temnepatype 7, =20°C . Bo ckoibko pa3 3TOT TOK

HOHU3UTCS, ecnu (POTOKATOA OXNaguTh 10 1, =-23"C (¢ =1,25B).

3agauya 6
Temneparypa xkatona 7, =1100K nonusunu temnepartypy ao 7, = 600K .
Kak nsMeHunach mioTHOCTh TOKa TEPMOIMUCCHH, €ClU @, ,, =1,29B..

3agaua 7

TepmokaToq HMMeeT IUIOTHOCTh TOKa 200%4 , mpu 7T, =1800K.

Omnpenenute 3¢ dekTnBHYI0 paboTy BHIX0OAA @, .

3agauya 8

Katon c mnosepxHocthio 0,lcw® wumeer Tok osmmuccuu 0,5A 1pu
7, =1400K wu 1,9A mpu 7, =1600K . OnpenenuTs NOCTOSHHBIE B YPABHCHUH
TepMosmuccud. OnpenenuTs TOK B unenu anojga [, ecnou o =3, U, =2008 .
Bechb TOk ¢ kaToza uAET Ha aHO/,.

3apaua 9

Omnpenennuts TOK dMUCCUU TepMoKarton, ecau 1, =1500K, S, = 0.3cm,
Popp =1,59B..

3anaua 10
[Ipr KakoM HaNpPSIKEHHOCTH HJIEKTPUYECKOrO IOJS MOXKHO IIOJYYHTh

IUIOTHOCTh TOKa sMmuccuu 10° %w ., ectn T, =1800K, a ¢, =2,80B. Ha

CKOJIBKO 3JICKTPOH-BOJIBT UBMCHHUTCA IIPHU 3TOM pa60Ta BI)IXO,Z[a?

3agaua 11
TepMmokaroq wWMeEEeT IUIOTHOCTh TOKa 10% , npu 1, =1000K.
Omnpenenure 3¢ dexkTrBHyIO paboTy BoIXOAA @, 7

10



3agaua 12
TepMokaToq HMEET IUIOTHOCTh TOKa 100%4 , npu I, =1100K wu

dpdextnBHyt0  paboty  BBIXOAA  @,,,. ONpenenuTs  HANPSHKCHHOCTH

ANIEKTPUYECKOr0 TOJISI MPU 3TOT Y MOBEPXHOCTU aHOJa U MU3MEHEHHUE PaboThl
BBIXO/IA.

3amauya 13
Ha ¢ortokatox mamaer moTok cBera ¢ A =3000.., Popp = 2,349B..
OnpenenuTs CKOPOCTh, BBUICTAIOIINUX AJIEKTPOHOB? OmpeneauTsh A@, €ciu K

—10° B,
Karony npuioxeHo E =10 %w :

3agaua 14

KakoBa pabora BbIXOJa 9UIEKTPOHA U3 METAJUIA, €CJIM IOBBIIICHUE
temneparypsl Hakasa oT 2000K no 2001K yBeanuuBaeT TOK AYMUCCUU KaToOAA
Ha 1%?

3agaua 15

Kakoil mpoueHT 3JIeKTPOHOB, HAXOMASIIMXCS B OKCHJIHOM KaTOJ€ MpH
1, =1400K , MoxeT npeoJoaeTh NoTeHIMaIbHbI Oapbep 0,83B

3amaua 16
2
®otokarton wumeer mmomans S, =20cm”. OH obecnedynBaeT mpu
OIIPEJICIEHHOM OcBelieHuu [,, =2mkA. Ilpn onpeneneHHOM HalpsyKeHUM Ha

aHone TOK crtaHoBuTCS 3MKA. Pabouas temmeparypa 23°c. OmnpenenauTsb
M3MEHEHHE padOThI BBIXO/IA KAaTO/1a MIPH HAIOKEHUH DIIEKTPUUECKOTO TOJIS.

3agaua 17
Tok sMmuccHu kaTola ¢ IUIOINAAbIO IOBEPXHOCTH S, = 0.lem? paBeH 0,5A
npu 1, =1400K. Omnpenpenuts ¢,,,. Ecian Bce SIEKTPOHBI, BBILICAIINC C

KaToJla, JOCTHIalOT aHoJ, KakOM TOK MpoTekaeT B uenu aHoja. Kak oH
M3MEHUTCA, €CIIM O aHOJA YBEJIIMYUTH B 8 pa3?

3anauya 18

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

IJIOCKUMH aHOJOM M KaTOM MPWIOXKWIM DJIEKTPUUYECKOE IMOJIE MPH 3TOM
noTeHUuanbHbld Oapbep u3mMeHwicss A@=0,128. Kakoe HanpspkeHue nopanu

Ha aHoj, eciu d,, =0,lecm? A o usmeHwincs u cran paBeH. Kakoil Tok
MPOTEKAET B LIENU aHoAa?
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3agaua 19

®otokaton oOecneunBaeT TepMoTOK [, =10mKA, a B Lenu aHozaa
nporekaet Tok I, =14mrd, ¢,,, =0,85B, T, =40°C . Onpenenants HanpsHkeHHUE
Ha aHone, ecmu d,, =0,5¢cm (3nexTpoas! miockue). Kakum craHeT Tok B menu
aHo/a, €CJIM O YMEHBIIUTH B 4 paza?

3agaua 20

Kaxoil npoueHT 31eKTpOHOB, HaXOIALIUXCS B BOJIb()paMOBOM KaToJe MpH
7, =2600K , MOKeT NPeOA0NIETh IOTCHIUANBHEI Oapbep 13B?

3agaua 21

[Ipy kakol HAaNpsSHYKEHHOCTH DJJIEKTPUUYECKOTO TMOJS Y MOBEPXHOCTH
BOJIb)paMOBOrO0 Karoda pabora Beixoda ymeHbiniuTcs Ha 3%? Temmeparypa
katona 7, =2400K .

3agaua 22
MakcuMainbHasi CKOPOCTh JJIGKTPOHOB B BOJL(PAMOBOM KaTOJE paBHA

1,77-106% . Jo xakoro 3HaueHuss [OJDKHA OBITh TMOBBIIEHA CKOPOCTH

3JICKTPOHA, YTOOBI OH MOT BBIHTH U3 Kartoaa (@,,, =3,522B)?

3agaua 23

Kak u3zmenurtcs sdpdexrtuBHas paboTa BBIXOJA, €CIM MEXKIY KaTOIOM H
aHoJIOM TpwiIokeHo HampsbkeHue S0kB, a paccrosiHue MeXay KaToloM U

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

Omnpenenuts MaKCHUMaJIbHYIO CKOPOCTH D3JIEKTPOHOB, BBUICTEBIIUX U3
MeTaiuia npu odny4enun dorokarona ceetom A =0,2mrm, ecnu @, =19B87?

3agaua 24

BeruncnuTh MaKCUMallbHYHO CKOPOCTH JJICKTPOHOB, BBIOMBAaEMBIX C
MMOBEPXHOCTHU CYPBbMSIHO-1I€3UE€BOTO dboTokaToaa MOJT JICCTBUEM
MOHOXPOMAaTHYECKOTO IydKa cBeTa ¢ JiauHou BoiHbI 0,4MkM. Pabora BhIXOIA
KaToja paBHa 1,53B.

3anaua 25
®orouyBCTBUTEIbHAS ~ [OBEPXHOCTh  MMeeT @, =2,59B. Kakosa

DHEPTUs  CaMbIX  OBICTPHIX  (DOTODIEKTPOHOB, €CIM  JUIMHA  BOJHBI
yIbTPa(UOIETOBOTO U3TYISHUS cocTaBisieT A =2536..

3anaua 26

BeraucnuTh  AnMHY  BOJHBI  MOHOXPOMATHYECKOTO ITyYKa CBETa,
najgaromero Ha (orokatoa, pabora BbIXOAAa KOTOporo paBHa [3B, ecnn
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HU3BCCTHO, 4YTO MaKCHUMaJIbHasA CKOPOCTb OJICKTPOHOB, BBIOMBAEMBIX C

MOBEPXHOCTH KaToja paBHa 500 K% :

3apaua 27

Uemy paBHa 3Heprust GOTOHA C IJIUHOW BOJIHBI:
1) A=50004

2) 1=0,54

3agaua 28

Ha dorokaron ¢ sddextuBHoit paboroit Bbixona 1,35B mamaer mywox
cBeTta (MOHOXpOMATHYCCKMI) TIOA JeHCcTBHE KoToporo w3 (oToKaToja

BBUICTAIOT AJICKTPOHBI CO CKOpOCThIO 400KW, . Onpenenuts JJIUHY BOJIHBI
NaJaroIlero CBeTa, KakoBa OyJeT IMUCCHUS CBETA, €Clu A yBEJIUYUTh B 5 pa3?

Onpenenuts TiepBbI K03 dunment TayHceHmaa npu (HOPMUPOBAHHH
CaMOCTOSITEILHOTO paspsaa, eciim @ =1, d =10cm .

3agaua 29

Kakoii pa3psnx ropur B HHAMKATOpHOM THparpoHe? Ilepeuncnure
CHOoCOOBI YIPABJICHHS] MOMEHTOM 3a)KUTaHUS pas3psiia B 3TOM THPATPOHE.
Mexay KakuMu DJIEKTPOJAaMHM TOPUT paspsl B PEXKUME  «IaMATbY,
«IIJIa3MEHHBINA KaToa»?

3amgaua 30

Kakoli pa3psing TopuT B MHIMKATOPHOW IIaHENIHM IEPEMEHHOTO TOKa?
Hanumure ycnoBue 3anuicu ¥ cTUpanus MHGOPMAIMK B SYEHKHA STON MaMSTH.
Uto U3MEHHUTCS B STUEHKH, €CITH pab0dMii TOK pa3psi/ia YMEHBIINUTh B TPH pa3a’?

3agaua 31

Onpenenute MUHUMAIBHYIO CKOPOCTb, HEOOXOAMMYIO DJIEKTPOHY ISt
TOr0, 4TOOBI MOHM3WUPOBATH ATOM HEOHA, €CIM TOTEHIMAl HOHH3AIUU €ro
12,5B. Kakoe pacctosiHue JO/DKEH TMPOMTH DIEKTPOH B IMOJE €

HarnpsKeHHOCThIo 100 % " 9TOOBI MPUOOPECTH ITY CKOPOCTH?

3agaua 32

Tok tepmoamuccum c¢ karoma 10MA. Karog OGoMOapaupyroT HMOHAMH
(1, =2mA). Kakum nomkeH ObITh ¥, 4TOOBI TOK KaToja yBenuuuics B 1,5 pas?

3amaua 33

B s4eiikm MHOMKATOPHOW MAHENW IMEPEMEHHOIO TOKAa TOPUT TJICKOIIUI
paspsn, Hanpsokenue ropenust U, =958, pabounit Tok paspsna [, =3mA. Kak

usmenurest U, , ecim [, =6mA?
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3axaua 34

B tupatpone roput TiCIOUUNA pa3psAa MPU STOM HAIMPSHKEHHE HAa CETKE
U, =120B, a HanpskeHue ropenns Ha anone U, =180B. HanpsxkeHnue Ha ceTke

ymenbman Ha 120B (U, =0B8). Kak npu 3TOM yMEHBUIMTCS HamlpsKEHHE
ropenus? Kak usmMmeHuTcs TOK paspsana?

3agaua 35

Ha anon tupaTpoHa mnojand HampsUKEHUE B BHUJE CHHYCOUABI C
ammumarynoi 200B. Ilpu Toxke B nenu cetku [, =0,3mA paspsa 3aropaercs

uepes ZT CUHYCOHUBI, ITOCJIC MOAAYUN HAIIPAKCHUA. quy PaBCH IMOTCHIHAJI

3axuranus paspsga? (oTBet AaTh B B)

3amgaua 36

I[Ipy  kakOM  pacCTOSSHUM  MEXKAY  DJIEKTPOJaMU  3aXKUTACTCs
CaMOCTOSITENbHBIN pa3psia, eciu ¥y =04, a=35.

3agaua 37

B syeliku MHIMKATOPHOW NMAHEINW MOCTOSIHHOTO TOKA CBETUTHCS HE BECH
KaToJ, a TOJIbKO €ro nosioBuHa. Kakoi napamerp pa3psiia U3MEHUIU U Kak?

3anaua 38
Cpennsis uinHa cBOOOIHOrO mpobera 3nmekTpoHa B HeoHe (U, =24B)

cocrapnsieT 8-10"* unpu T =300K u p=13371a. OnpenenuTs MUHUMATHHYIO

HaIIPSDKEHHOCTh  QJIEKTPUYECKOTO IOJII IIPU  KOTOPOM  DJIEKTPOH CMOXKET
MOHU3UPOBATh, HAYAJIbHYI CKOPOCTb JJIEKTPOHA PUHATH PABHOW HYJIIO.

3apaua 39

B paspsgnont 1pybke d=25m, U,6=200B, y=0,04. Onpenenuts
nepBelii Ko3puiueHT TayHceHna « U BO ckonbko pa3 [, Gombmie /,. I'a3 —
aproH.

3anaua 40

B TtupaTpoHE € 3JIEKTPOCTATHYECKOM YIIPABICHUH TOPUT TICIOLINI
pazpsaa. Hapucyiite noreHnnanbpHyto nuarpammy ¢ 80B no 2B. Uto uzmeHuTtcs
B uarpamme?

3anaua 41

B mHOuKaTOpHON MaHenW CO CKAaHUPOBAHUEM TOPUT CaAMOCTOSTEIIbHBIN,
mieomui paspsaa. Hanpsokenue 3axuranus U, =200B8, HanpspkeHUE ropeHust

U,=120B, tok paspspa [,=Imd. MOXKHO 1M H3MEHUTb HANPKECHHUE

3aXKUT'aHus, U3MCHAA napaMeTpLI?
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3axaua 42

B TupatpoHe Mex)Iy aHOOOM M KAaTOAOM TOPUT CaMOCTOSATEIbHBIN
AN paspsaa. OnpenenuTts, Kak ©3MEHUTCS TOK B LIeNH aHoxa Al , eciu TOK
B LIETIM CETKH IEPBOM YMEHBIIUTCS B 4 pa3a?

3agaua 43

B s4elikn MHAMKATOPHOW IMAaHENH MOCTOSHHOIO TOKAa CBETUTHCS HE BECh
KaToJ1, a TOJIbKO €ro nmojoBuHa. Kakoil mapaMeTp paspsiia Haa0 U3BMEHUTH U KaK,
4yTOOBI CBETUJICS BECH KATO?

3agaua 44

B AYEUKM HHIMKATOPHOM TaHEIM CO CKAHUPOBAHUEM TOPUT
CaMOCTOSATEIbHBIN, THCOMK paspan. Hamnpsokenue ropenus U, =150B8, Tok

paspsna [, =2mA. Kak M3MEHUTCS HANpsHKCHUE TOPEHHs, €CIIM TOK paspsa

YMEHBILINTCS B 2 pa3za’?

Kakoe paccrosHue NOMKEH NPOHTU BIEKTPOH B IIEKTPHUUYECKOM IIOJIE,
ecin U, =208, U, =100B,d , = 0.04m.

3apaua 45
B sgeiike I'MIl [, =5mA, I, =40mA. Paccuntate HeoOXoaumoe

COIIPOTUBIIEHHE OTPAaHUYUTEIBHOIO PE3UCTOPA, ECIM HANpsKEHUE HA Harpyske
U,6=150B,R, =10xOm un HOMuHaneHOe E, B 1,5 pa3a Oosibllie HaNpsDKEHUS Ha

sauyeiike. 3afady peluTh 1 TPEX CIy4aeB:
1) E, MOXET yMEHBIIUTHCS U YBEIUUUTHCS;

2) E, ymeHblIaeTcs;
3) E, yBenu4uBaeTcs.

3anaua 46
[Torenuman wnonmsaumm raza U, =218, cpenHss UMHa CBOOOJHOTO

npoOera anexktpoHa A =0,3u. OnpeneauTs HANPSIKEHHOCTHh 3JICKTPUYECKOIO

noJs (6 % ), IPU KOTOPOM 3JIEKTPOH CMOKET MOHU3UPOBATH ra3.

3anaua 47

Onpenenuts Tpetuit ko3pduinment TayHncenna () npu GpopMUpOBaHUU
CaMOCTOATEIBHOTO pa3psiaa, ecnu a =1, d =20cm.

3anaua 48

Kax u3menntcs pabodast 001acTh Ha BOJBT - aMIEPHONU XapaKTEPUCTHKE
TUPATPOHA TJCIOMIETO pa3ps/ia, €l IJIOMAab KaToja YMEHbIIUTCA B 3 pa3a?
Kak npu 5TOM H3MEHUTCS MOTEHIMAN 3a)KUTAHUS, €CIIH DJCKTPOJbI IUIOCKO —
napaJsuiesibHble?
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3axaua 49

Hapucyitte BOIbT — aMIIEpHYIO0 XapaKTEPUCTUKY SYEHKU WHIAUKATOPHOU
MaHeaun TMepeMeHHoro Toka. [lokaxuTe pabouyl0 TOUKYy Ha ITOHU
xapakrepuctuke. Kak 3anoMuHaeTcs curaan?

3agaua 50

Hanumwure ycnoBue 3aXuraHus HWHAUKATOPHOM SYEHWKU B IIAHEIU C
CaMOCKaHUPOBAaHUEM, HAPUCYUTE BOJBT — aMIECPHYIO XapaKTCPUCTUKY H
MOKKUTE pab0vyI0 TOUKY.

3agaua 51

HapucyliiTe BOIbT — aMIEPHYIO XapaKTEPUCTUKY SUECUKHU ra30pa3psIHOrO
uHankaropa. [lokaxure pabouyro TOUKY Ha 3TON XapaKTepUCTHUKE.

3agaua 52

Hapucyiite mycKoByl0 XapakTepUCTUKY THpaTpOHa TICIOIIETO pa3psiaa C
TOKOBBIM YyIpaBieHHueM. HapucyiiTe MOTEHIMANbHYIO IUarpaMMmy Ui JIBYX
CJly4aeB, KOTJla pa3psija HeT, U KOT/1a OH TOPHT.

3agaua 53

3amaua HapucyiiTe mycKOBYIO XapaKTEpUCTHUKY THUpATpOHA TJICIOIIETO
paspsija C TOKOBBIM yIpaBlIeHHEM, BbIOepuTe pabouyro Touky. Hapucyiite
NOTEHIUATBHYIO TUarpaMMy JUIsl JaHHOM TOYKH, KOT/Ia pa3psijia HeT, U Korja OH
TOPHUT.

3agaua 54

B TupaTtpoHe Tieromiero paspsaa ¢ 3JIEKTPOCTATHYECKUM YIPABICHUEM
HapUCyWTe NOTCHUUAIBbHYIO quarpammy i caydas U, >U_ (pa3psd rOpHUT).

3agaua 55

Kakoii MHUHHMManbHON CKOPOCTBIO JOJDKEH 00JafaTh JJICKTPOH IS
BO3OYXKICHUS MOJICKYJIBI aproHa, WMEIIIeH MOTESHIHAT BO30YXKICHUS

U, =11.6B.

3anauda 56

Onpenenure KodpOHUIMEHT Ta30BOTO YCHICHMS, ecod o =2,3cwm ',
d =5cm. Kakoit pa3psin roput B hoTodaemeHTe?

3apaua 57
B uHIMKAaTOpHOHN s4eiKu MaHenw paspan 3axwuraercs npu U, =2308,
a=83cm™', d=0,4cm. Onpemenuts Tpetnii kodpdumment Tayncenna,

HAYePTUTh MOTEHIUATBHBIC AUArPaMMBbI JUTsl CICAYIONIUX CIIy4aeB, Korja ecTh
paspsi, U KOrjia ero Her.
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3agaua 58

B TupaTpoHe ¢ 21eKTpOCTATUYECKUM YIIPABICHUEM B MOMEHT 3a)KUTaHUs
TOPUT «IMAPa3UTHBIA » pa3psan (MeXAy KaTOJIOM-CETKOM MEpPBOH U MEXIY
CeTKOM BTOpoii-aHo0M). HampsbkeHue Kakoro 3JeKTpojia U KaK HaJl0 U3MEHUTD,
YTOOBI 323KETCsl OCHOBHOM paspsii KaToA-aHOA?

3amaya 59
Ouenure:
1) ckopocThb 371eKTpoHa ¢ sHeprueit 10°58;

2) npotoHa ¢ sHeprueii 10°58;
3) monekynsl N, npu 7'=1000K .

3agayda 60

HauanbHas ckopocts dnexktpoHa &, =0. Omnpenenure pasHOCTb
ITOTEHIINAJIOB, MIPOMJICHHYIO AJICKTPOHOM, HaOpaBIIIeM CKOPOCTH
9=4,8-1004/

3agaua 61

Mexay ninacTHHaAMU pacCTOSHUE 2CM M pa3HOCTh moteHuumaioB 500B.
ONEKTPOH HAaYaJIbHOW HYJIEBOW CKOPOCTBIO JIETUT K IOJOKHUTEIBHOMN IUIACTUHE.
Onpenenure CKOPOCTh U PHEPTUIO B MOMEHT y/1apa O IUIACTHHY.

3agaua 62

3apspkeHHass YacTulla, JABWXKYIIAscs co ckopocthio 0,8-c, obmamaer
kuHeTnueckoi sueprueit 340x>B. Urto 310 3a yactuna?

3agaua 63

Hon nmeer HadanbHy0 ckopocTs & =0 u maccy m= 5-10 ke . Kakyio
CKOpOCTh OyZleT MMETh MOH B IJIOCKOCTH aHoja, eciu U, =20087?

3anaua 64

3a kakoe BpeMs SJIEKTPOH, MPOMIEAIINI Pa3HOCTh MOTEHIUaNnoB 1B,
cMOeT npeogoeTh 100km?

3amauga 65
DNIEKTPOH C HayallbHOM CKOpPOCTBhIO &, :2-108% BJI€TaeT B 00JIACTh

AJIEKTPUYECKOTO MOJISI U NPOXOJWT B HEM pa3sHOCTh moTeHnuanoB 200kB.
ONPEAETUTH CKOPOCTh 3JIEKTPOHA B KOHIIE MTYTH.

3amauda 66

IIpy kakoM yCKOpSIOIIEM HaIpsKEHUH Macca dJICKTPOHA yBEIUYUBACTCS
B KOHIIE mpoOera Ha 15%7?
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3agaua 67

Kakyio pa3HOCTh MOTEHIMAJIOB MOJKEH IMPOWTH JJIEKTPOH, YTOO €ro
Macca cpaBHsIach ¢ Maccoit mynu (9r)? A uon azora?

3agaua 68

Onpenenure:

1) ckopocTh 3ekTpoHa ¢ sHeprueit 103B;
. 104

2) CcKOpocCTb MpoToHa ¢ sHeprueit 107B.

3agauya 69

Mexay miacTuHaMu paccTostHue 3¢cM M pasHocTh noreHnuanoB 2000B.
DNEeKTpOH HayaabHOU HYJIEBON CKOPOCTBIO JIETUT K MOJIOXKHUTEIBHO 3aPsKEHHOM
wiactuHe. OnpenenuTs:

1) xakoil myTh OH TMPOWIET NPEXIe UYEeM JOCTUTHET CKOPOCTH

9=107%;

2) KakoH pa3HOCTH MOTEHIIMAIOB COOTBETCTBYET 3T CKOPOCTH;
3) deMmy paBHa KHHETUYECKasi SHEPIHs B KOHIIE MYyTH.

3amaua 70

3a kakoe BpeMs DJIEKTPOH, MPOMISAIINI pPa3HOCTh MOTEHIUaioB 1B,
CMOKeT mpeoosieTh 10KkM, eciu mocie YCKOPEHHUs! OH JABUKETCS ¢ MOCTOSHHOU
CKOpPOCTHIO?

3amaua 71

DNEKTPOH yCKOpsAeTCs pa3HOCTh MoTeHIManoB 1B. HawanbHas ckopocTh
ero paHa Hymo. OmnpenenuTe KOHEUHYIO CKOPOCTh JJIEKTpOHAa M €ro
KUHETUYECKYIO SHEPTHUIO.

3apaua 72

ONEKTPOH € HaudalbHOH CKOPOCTBIO & :2-108% BJIETAaCT B 00JIACTH
AJIEKTPUYECKOTO TOJISI U TPOXOJUT B HEM pasHOCTh NoTeHnuaioB 200kB.
OnpenenuTs CKOPOCTh 3JEKTPOHA B KOHIE NMyTH. HapucyiiTe noTeHIHalIbHYIO
auarpammy.

3agaua 73

DJEKTPOH ¢ HaYaIbHON ckopocThio I =5-10 % B 3JICKTPOHHOM I10JI€
MPOXOAUT Pa3HOCTh NMoTeHIHaNoB 1kB. ByaeT nu oH yckopsiTbes?

3anaua 74

Kakoli pa3HOCTHM NOTEHIMAIOB COOTBETCTBYET CKOPOCTh 3JIEKTPOHA

$=200 W% , €CJIM Ha4ajbHas ckopocTh &, =0.
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3agaua 75
DIEeKTpOH HMeeT cKopocTh $=4,2-10°M . Onpenenuts MOTEHUUAT

aHo/a, MPH KOTOPOM DJICKTPOH HE CMOXKET IOMACTh Ha aHO.?

3axaua 76
Kakyto yckopsironiyro pa3HOCTh TOTEHIIMAIOB JOJIKEH MPOUTH JIEKTPOH,

4yT00 €ro JAJIMHA BOJHBI OblIa paBHa 1..?
HNoH mnpoxoauT yCKOpSIOUIYyH0 pa3HOCTh HoTeHuuanoB S50B, a motom
IBW)KETCS B IPOCTPAHCTBE, [IE IOJI€ OTCYTCTBYET, mpoisietas d =5cm 3a

t =5-10"°c . HaiiTu Maccy HOHa.

3apaua 77

ONeKTpoH, Npoias depe3 CETKy, MNoTeHuuan koropon U, =308,
nonagaer B moine aHoga U, =300B. Kakylo DSHEpPrur0 HMMEET DIIEKTPOH B
TUIOCKOCTH aHojia?

3agaua 78

DIIEKTpPOH, Mpoleamuii B yckopsiomem mnoje U =1.3xB, Bieraer B
MOTIEPEYHOE IJIICKTPOMATHUTHOE TOJIe U JIBUKETCS M0 OKPYKHOCTH C PadycoM
r=2.5cm. OnpeaenuTs MHAYKIHWIO MAarHUTHOTO MOJISI.

B nuone Ha anox noparor Hampsbkenue U, =150B. Bxiarouywinu B Lelb

aHoja comnporuBieHue Harpysku R, =0,5R M1 TOK B TOUYKE MEpecedyeHus

Harpy304HOM IpsiMO# ¢ ocblo Toka ctan [ =60mA4. Onpengenure, KaKuM cTal
TOK B LIEMH aHOJA 110CJIe BKIIOUEHUs R, .

3agaua 79

B nuone PAHP =4Bm. Ilpu U, =808 MOIHOCTb pacceMBaHUs aHOIOM P,
cocrasisier 25% ot P, ,ampu U,=1808 P,=60% or P, . Onpexenurs S
uR.

3anaua 80
ITpn msmenennn U, Ha 2B aHOAHBIA TOK AMOAA M3MEHWICA Ha 4MA.
Omnpenenuts KPyTU3HY XapaKTEPUCTUKU S U BHYTPEHHEE CONPOTUBIICHUE K, .

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

3agaua 82
Jluaus Harpy3km gmoza ¢ R mepecekaeTr oces [, B TOUKe,
coorBercTByOomel SOMA. Onpenenuts R, eciu £ =2008.
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3agaua 83

JInol MIIOCKUMH 3JIEKTpOoAaMu padOTaeT B pPEXUME OrpaHUYEHUS TOKa
IPOCTPaHCTBEHHBIM 3apsaaoM. [, =20mA npu U, =1008 . Onpenenuts:

1) kaxoB 3akoH, cBa3biBatonii /, u U ;
2) npu kakoM U, aHOAHBII TOK YBEIHYUTCA BBOC;
3) d4emy paseH [, eciim U, =2008B

3anaua 84

B nuone, paboraromeM B pexxuMe IpOCTpaHCTBEHHOrO 3apsiaa £ =1808,
I,=10mA, a nonoBuHa HampsbkeHus namaer Ha R . Kakas MomHOCTB
pacceuBaeTcs Ha aHoze? Uemy OyneT paBHa 3Ta MOIIHOCTb, eciid R, =07

3ampaua 85
B oanextponHom Qotosnemente E, =350B, a K :200MK1%W.

[TapamienbHO C CONMPOTHBICHHWEM HArpy3KH BKIIIOYEH SJICKTPOHHBIA KITHOY.
Omnpenenuts R, eciu nopor cpabarsiBanus kiatoda 100B, a @ =0,4m.

3agaua 86

Juon, paboTarolMii B peKUME OTPaHUYECHUs TOKA MPOCTPAHCTBEHHBIM
sapsanom, ipu U, =1008B [, =8mA. Onpenenurs [, ecia P, =2Bm.

3agaua 87

Harpyso4nast mpsiMasg Ha aHOJHOW XapaKTEPUCTHKE AMOJA IepeceKaeT
octb ToKa [, =20mA npu U,, =150B. Onpenenure R, U R, €Cliu NOJIOBHHA

E majgaer MexXay KaToJOM U aHOIOM.

3agaua 88

Toxk amuccuu karoga 10MA, Bce 3J€KTPOHBI JOCTUTAIOT aHoA. Kakoil Tok
U3MEpPsieM BO BHEIIHEH IIETH €CIIN

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

3) =05
3anaua 89

B Bakyymuom ¢orosnemenre [, =15mxAd, npn U, =608, [, =12mxA.

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

3amauga 90
B avogHOM npomexyTke TOK smuccuu ¢ karoma [,=20mA, a npu
U,=50B tox [,=10mA. Onpenenutrs [, u P,, eciu pacCTOSHUE MEKIY

KaToOaAO0M M aHOJOM YMCHBIINJIN B 4 pasa.
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3agava 91
B muomnom BakyymMHOM mnpomexyrtke npu U, =200B, P,=2Bm.
PaccrosiHue Mex Iy KaToI0M U aHOAOM yMeHbIIWIH B 3 pasa. Onpenenuts P, .

3amaya 92
B muone 1, =20mA, P, =3Bm. BKIo4uTh B LieNb aHOJAA R , TOK B TOYKE

MepeceYeHrs HArpy304HOM MpsiMOM ¢ ocklo ctan 60MA. Onpenenuth KakuM
cran [, , eciou nojoBuHa £ manaer Ha R, .

3agaua 93

Juon, pa®oTaOUMii B PeKUME OTPaHUYECHHS TOKA MPOCTPAHCTBEHHBIM
sapsagoM, npu U, =2008 [, =15mA. Ilpu xakoM U, aHOAHBIA TOK yBEIHYUTCS

BaBoe? Yemy pasen [ , eciiu U =10087?

[Ipu xakoil MpPONONBHOW BHEpPruM »3JIEKTpoHOB (B 3B) B obnactu
oTkioHsAomuX miactud B JJIT mpegenbHas yacrora curHan 300MI'n, ecnu
JUIMHA OTKJIOHAIOMUX I1acTUH 20MM?

3agaua 94

B DOJIT onpeaenuTh nmpu KakKoll JJIMHE OTKJIOHSIOUIUX TJIACTUH B CM
MOXXHO Ha0mofaTh 0€3 MCKaXEHUsT CHUTHajl C TMpeAesIbHOM 4acTOTOU
Jop =250MT 'y, ecu SHEPTHSA DIEKTPOHOB B yde 2,5k3B.

3agaua 95

B OJIT onpenenuts cMelieHUE NSATHA Ha dKpaHe B MM, eciad [ =10mm,
L=15cm, d =8mm, U, =32B,a U,, namensdercs ot 1kB no 2 kB.

3amauda 96
B kuneckone U, , =8kB. Onpenenurs BO CKOJIBKO pa3 HAI0 MU3MEHHUTH
TOK OTKJIOHSIONIEH KATyIIKH, YTOOBI YYBCTBUTEIBHOCTh K OTKJIOHCHHIO

coxpaHsnace npexsen npu U , =2kB.
3anaua 97
DJIT uMmeeT 4yBCTBUTEIBHOCTh K OTKJIOHeHHUIO (0,2 MM A qum > HAMETD

skpana 40cm, umcio BUTKOB B KaTymku 200. Kakoli Tok B ammepax Haao
MPOITYCTUTH Yepe3 KaTYIIKy, YTOOBI JIyd TIEPEMECTHIICA Ha PACCTOSIHUE PaBHOE
paauycy dKpaHa.

3agauya 98

B DOJIT ompenenuTh npeAeibHYIO YaCTOTy CHTHAjA, €CIIA & :0,25M%,
L=28cm, d=Tmm, [=2cm.
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3agaua 99

B OJIT onpenenutb 4YyBCTBUTEIBHOCTh K OTKJIOHEHHUID MAarHUTHOMU
KaTYIIKH, €CJIM aMIUIUTY/1a CUrHana Ha skpane Scm, n=1000, / =250muA.

3agayva 100

B kxuHeckome omnpenenuts 4YMCIO BUTKOB B MAarHUTHOW OTKJIOHSIOLIEH
Karymke, eciu [ =50mA4, £=0,5 MM/fl-eum’ Jyd OTKJIOHSIETCA MPU 3TOM Ha
10 cm.

B OJIT onpeaenuTh SHEPrUr0 3IEKTPOHA B IJIOCKOCTH BTOPOTO aHOAA
(89B), ecmu [ =10mm, L=40cm, d =5mm, 8=0,4M%.

3amaua 101

B cynepoptukoHe 37eKTpoH ¢ (OTOKaTo[a YCKOpsieTCs Ha MUIleHb. Bo
CKOJIbKO pa3 YCWJIMBAETCS BUJEOCHUTHAJ Ha MHUIIEHH, €CIU KOd(PPUIUEHT
BTOPUYHOM SMUCCUM MUILIEHU O =57

3agauya 102
B DOJIT w©a Bce »ieKkTpoAbl TOJAaHbI pabouyue  HaNpsKEHUS:
U = SB,Uw:l,SKB,Ual=5KB,UG2=10KB. [Toq  SMEKTPOHHBIM  Jy4OM

m
KOC—)(l)(l)I/IHI/ICHT JHOMI/IHO(i)Opa o<l. J_IO IMIOTCHOHAJIa, KaKOIro JOJCKTpOoaa
3apAXKacTCA J]IOMI/IHO(bOp 1o Hy‘IOM?

3agaua 103

Kak u3MmeHuTcs BUACOCHUTHAN, CHUMAEMbIA C CYNEPOPTUKOHA, €CIU TOK
CUUTBIBAIOLIETO J1yYa yBeauuuTh B 10 pa3z?

3agaua 104

B OJIT nmopanwsl paGoune HampspKEHUs HAa Bce JJIeKTpoabl. CurHam —
CHUHYCOHJa C nepruogoM T. KakoW CUTHaJl HaAO MojaaTh Mo X, KaKoBa JOJKHA
Obl1a OBITH IJIUTEIBHOCTh CHUTHaja 1Mo X, 4yToObl HAa dKpaHe ObLIO 4 mepuoja
CHUHYCOUJIBI?

3agaua 105
B DOJIT Ha mnacTuHBI, OTKJIOHSIONME MO ocH X U Y mnopansl
NU1000pa3Hble HalpsKeHWs, npuueMm 7, =7,. Ha skpaHe BuaeH onuH 3yden

nunel. Hampsbkenne Ha Moaynstope usmeHwntn ot -10B mo -7B. Kak
M3MEHUJIACh aMIUIUTYa CUrHana?

3agaua 106

B 1uBeTHOM KHMHECKONE BHAEO CHUTHAJI  HE IM0Ja, Ha KaTyIIKY,
OTKJIOHSIOIYFOCS MO OCH X MOJAHA NUJja, a 0 Y - CUHYCOM/a, IPUYEM IEPUOJ
CHUHYCOMbI paBeH AnutenbHOCTU bl (7 =7 ). UTo BUaUM Ha 3KkpaHe?
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3agaua 107

B uBeTHOM KHHECKONE BCE JJIEKTPOHbl 3aMHUTaHbl B paboueM pexkuMe.
N3mensast HampsikeHuWe, Ha KaKUX DJJEKTPOJaX, MOXXKHO HW3MEHUTh SIPKOCThb
CBEUYEHMS IKpaHa.

3agaua 108

Kak u3mMeHuTCS BUIEOCUTHAJT, CHUMAEMBI C CYNEpOPTUKOHA, €CIU TOK
CUUTBIBAIOILETO Jy4a YBEIUYUTH B 3 pa3a?

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

OHpeIICJII/ITB AaMIUINTYyAy BUACOCHUTI'HAJIA C CYIICPOPTUKOHA, CCIIN KOB(I)(I)I/IL[I/IGHT
BTOpH‘IHOﬁ SMHUCCHU MHUIIICHU O =1.

3amaua 110

B uBetHoM kuHeckorne nzoOpaxkeHue (GpopMupyercs 3a CYET U3MEHEHHUS
U3MEHEHNHU SPKOCTH CBEYEHUS JKpaHa OT TOYKM K Touke. [lo kakomy 3akoHy
U3MEeHsIeTCsl KOO (GUIUEHT BTOPUYHON IMUCCUU JTIOMUHO(POpA TIPHU 3TOM ?

3apava 111

B OJIT mHampsbkenue  moayunsaropa U, =-10B, HanpsbkeHHe
yckopstouiero snekrpogal,, =1,5«B, nponunaemocts D =0.01. Onpenenurs
HHEPTHUIO JEKTPOHA B MIIOCKOCTU MOAYyJIsiTOpa 3B.

3apaua 112
B OJIT nanpsbxenne mopyinstopa U, =-20B, HalpspKeHHE 3allMpaHUs
U,, =—50B, tox nyda [ =600mxA. Kak ©3MEHUTCS TOK Jy4a, €CJIH ITOBBICUTH
U
»

——5B,a U, =-70B.

3agaua 114

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

monyisitopa (B 3B), ecmn U, =—-10B.

3agaya 115
B kuneckone npu U,, =2xB, D=0.02, U,=-20B 1ok n1y4a 100mMKA.
KakoB Oyner Tok i1y4a, eciu HanpsbkeHue Ha MonyJratope crtanetr U, =—40B?

3agaya 116

B kunmeckone npu U,,=2«B, D=0.02 neicTByroniee HaNpsKEHUE
U,=5B, omnpegenurs noTeHuuan Moxayiaropa. Ilpu Hampsoxkenun Ha
MOZYJIATOPE TO JIyda PaBEH HYJIIO?
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3agaua 117

B OJIT mexay MoAyJIsITOPOM U YCKOPSIIOIIUM 3JIEKTPOJOM MOCTABJICHBI
JIB€ KOPOTKO(OKYCHBIE MATHUTHBIE (POKYCUPYIOIIKE KAaTyIKU. OnpenenuTs TOK
ny4a B MKA, eciu U, =—-108, U,,, =1,5«B..

3amaua 118

Onpenenutb Kod(ppunreHT YCUJICHUS ODOV-24, ecnu
1,=18ud, 1,=160mKA.

3amaya 119
B BakyymHom ¢Qorosnemenre E, =200B, R, =20Mom, I,=5mKA.

OHpeIICJII/ITB MOITHOCTDB, BBIACIIAOIIYOCS HA AHOC (I)OTOSHCMCHTEL

3agauya 120
OnpenenuTte Kak U3MEHUTCSA CBETOBOM MOTOK mia dIY — 9, ecnm ero

MkrA
MHTETpabHasi YyYBCTBUTECIBHOCTh 21—, a TOK B IIENH aHOAAa M3MCHSETCS Ha
M

148 MKA.

3agava 121
Kak wusmeHutrcs cBeroBoi mnoroxk miust POV ¢ n=13, Al =4wmuA,

h:IOOMK% e o=31, a=0,9. Onpenenutb TOK B LIENA BTOPOro JAMHOAA
DHY.

3agaua 122

Kak M3MeHHTBCS TOK B Lienu yeTBepToro nunona OOV, ecim Al =4mA,

o=28, =08, Ag=03mm, K = SOMK% - Cxontbko soz0B y @OY?

3apaua 123
Ha ¢otokaTon ¢ wuHTErpaqbHON UYyBCTBUTEIBHOCTHIO K :200]‘4’0%”%

nanaetr cBeToBoi Notok ® =0,22m, R, =800xOm. Curnan ¢ R, cHuMaeTcsa Ha

YCHIIMTENb, YIPABISIONIUN pelie ¢ TOKoM cpabareiBanus SMA, npu U =2008 .
Onpenenuts KO3GHUIHESHT YCUICHHUS IO MOIITHOCTHU U TI0 HATPSKEHUIO.

3agaua 124

Omnpenenuts TOK B MKA BO BHEIIHEW Lend aHojJa MW JMHOJA
onHokackagaoro DY, eciau Tok ¢ porokarona 200mMkA, o =10 HanpsHKeHHE
Ha aHozae 20B, a nampsbkenue Ha nuHone 300B (mpubop paboraer B pexume
HACBIIICHUA).
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3agaua 125
Kak usmenutscs TOK B 1enu nepsoro auHoza MOV, ecnu Al =4mA,

o=47, x=08, A¢=0,4m, K = SOMK%M. Ckonpko AUHOIO0B y DOV ?

3agaya 126
Kak m3MeHUTHCA TOK B 1ieNH TpeTbero auHoaa POV, ecnmu Al =125mA,

o=10, =05, A¢p=2m, K = 2OM’<fy]W . Cxosibko uHO/I0B y DY ?

3agaua 127
Kak m3meHuThcsi cBETOBOM MOTOK, maaaromuii Ha porokaton DIV, ecnu
n=7 Al =4mA, c=5, =08, K= 401‘4’0%“4 . CxoJtbko uHO/I0B y DY ?

3agaua 128
B nesarukackagnom @Y npu M3MEHEHUHU HANPSKEHUU HA aHoze OT 2kB

710 3kB uyBCTBHTENBHOCTH MO TOKY aHOZA Bo3pocna B 10° pas. Kak usmenuncs
O Kaxjaoro kackaaa u kodpounmeHt ycunenus DPIY, ecnu kodDPUIIUEHT
nepeaady Toka M3MEeHUICs ?

3apava 129
—50MKA _
B wuonnom Qorosnemente mnpu K =50 A w2 O =2am Ha

R =100xOm BbIENSETCS MOIHOCTL P, =2.5-107Bm, npu stoM R, =R, B
pabodeii Touke. OnpeneauTs K03 (GUIMEHT ra30BOr0 yCUIECHHS.

3agaua 130

UyBCTBUTENBHOCTh KaToja 6 — kackagHoro ®OY IOOMK%M , a aHoJa

72,9MK1%W , mpu 3ToM & =0,6. Onpeneantb Ko3(PPUIMEHT BTOPUYHON

OMHCCHH KaCKaza.

3agaua 131

B ®3Y 4yyBCTBUTETBHOCTH IO KATOJTHOMY TOKY IOM’Q%W , IO aHOJTHOMY

TOKY IOMK%W, I, =5mrA conporusienue B uenu anoga R, =10xOm . Kakoe

HEOOXOIMMO YCUJICHHE TIO0 HAMpPSKEHHUIO, YTOOBI CUTHAJIOM C HArpy3KH 3acedb
paspsan U, =2508.

25



3agaua 132

B wonHOM doTOdNMEMEHTE TIpH K=8OM’<fy , a ®=052m  Ha
JIM

R =1MOm  BBmensercs momHocth P, =2.5-107Bm B paGoueii Touke.
Onpenennts KOAQPUIUESHT Ta30BOTO YCUJIECHHUS B 3TON TOYKE.

3amaya 133
Kakas Oyzaer BbIIEIATHCS MOIIHOCTE Ha aHone POV, ecnmu [, =20mxA,
1,=5mk4, n=6,U,=100B. Otser nats B MBT.

3anaua 134
Onpenenuts uyuciao kackagoB DIY, ecaum BbIXOAHONW TOK 15MA,
l,=1,5mr4, 6=52, a=0.9.

3agauya 135
B noHHOM ¢oTodemerTe KooduurenT rasosoro ycuneHus K, =8,

R =700kOm, ®=1lam 1npu YyBCTBUTCIBHOCTH II0 KATOJHOMY TOKY
K =3OM’<%M . Kakoe HeoOXogMMO YCWJICHHE 10 HaNpPsSHKCHUI0, YTOOBI

CUTHAJIOM C HAarpy3KH 3akeub pa3psan B Tuparpone ¢ U, =3368.

3axgaua 136
B osnektponHoM (QoTorseMeHTe HamnpsyKeHHE UCTOYHMKA —IMHTAHUS

E =200B, R, =500kOm, K= 1OM’<I%W. [TapamiensHO ¢ BKIIIOYEH

ANEKTPOHHBIN KoY. OnpenenTh CBETOBOM MOTOK, MPU KOTOPOM OTKPOETCS
KJIt04, eciii mopor ero cpabateiBanus 5S0B? Kakoe HampspkeHHe TpU TOM
MEXly KaTo/a U aHOJ0M?

3agaua 137
UyBCTBUTENBHOCTh KaToda 4 — KackagHoro Y 25MKI%W , a a”Hoja

102,4M’<1%W, npu 3toM « =0,8. Omnpegenutb KOIPPUIMEHT BTOPUIHOU

AMHUCCHUM ISl KaXJAO0ro Kackajaa. VI3MEHHTbCS U O, €CIM CBETOBOW MOTOK
YBEIIMYUTH B JiBa pa3a?

3anaua 138
Kak n3mMeHnThCS CBETOBOHM MOTOK, Maaaromuii Ha porokaTon DY, ecnu

n=3 Al, =7 2 y4& o=10, a=09, KK:40M’<AAM. Yemy paBeH

kodppunment ycunerus OOV ?
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3agaua 139

B wuonHom Qorosnemente mpu K =12OMKIy , a ®=0,52m Ha
M

R, =03MOwm BoIIENseTcs MomHOCTE P, =4-107Bm, npu stom R =3R, B
paboueii Touke. Onpenenuts KO3POUITMEHT ra30BOr0 YCUIICHUSI B 3TOUM TOUKE.

3apaua 140

Hanpsixenne nHa genurene 11 kackagnoro @OV yeennuniu B 2 pasa, Ipu
3TOM K03 (duuueHT ycuieHus Bozpoc B 50 pa3. Onpenennure Kak M3MEHUINCH
O WY YyBCTBUTEJIBHOCTH IO AaHOJHOMY TOKY S .

3anava 141

OnpenenuTs TOK B LIENU aHOJAa U JUHOJAA OJHOKackagHoro @DV, ecinu
1, =4mA,U,=200B,U, =50B,0 =2,8.

Onpenenuts Benuuuny ¢ortotoka B ®IY - 25, ecniu o =3,2, a TOK B
LEMH YETBEPTOro AuHoAa 84MKA.

3apaua 142
Onpenenuts BenuunHy GoroToka B ®IY - 13, ecnmu o =1,85, a Tok B
LEMH YeTBEPTOro AuHoAa 243 MKA.

3apaua 143
Onpenenuts BenuuuHy ¢otoroka B Y - 24, ecnu 0 =2,2, a TOK B
nenu yeteproro auHoAa 100MkA.

3agaua 144

Onpenenuth KOdQPUIMEHT BTOPUYHON AJICKTPOHHON 3MHUCCHUH, €CIU TOK
doTokaToma 4MA, a TOK B 1ienu nepporo AuHoAa 10HA.

3agaua 145

B BakyymMHOM (OTOPIEMEHTE HANpSKEHUE HCTOYHUKA HUTAHUS
E, =200B, R, =300kOm, I,=50mrA.  Omnpepenure  MOIIHOCTS,

BBIACJIAIOIIYIOCA HAa aHOAC (bOTOBJ'IeMeHTa.

3anaua 146
B BakyymHoro ¢orosnemenre R =25MOm, [1,=3mxA R =R,.
OmnpenenuTs BEINYNHY HANPSKEHUs HCTOUHUKA TUTAHUS.

3agaua 147
B DJIT orkinonstonpe niaacTuHel 1mo Y  umerotr [ =8wmm,d =3mm,

aMIUIMTY/1a CUTHAJa 2CM, YyBCTBUTEIIBHOCTD K OTKJIOHEHUIO O,IM% :

1) ompeaenuTh rOPU3OHTAIBHYIO COCTABJISIONLYIO SHEPTHH B 3B;
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2) BepTUKAJIbHYIO COCTaBISIONIYIO DHEPTUM K MOMEHTY BBIXOJA W3
TJIACTHH;
3) npenenbHYIO 4acTOTY.

3agaua 148

Cxonbko 3yO10B nuiibl yBUAMM Ha skpanHe OJIT, ecnu Ha miacTUHbI,
OTKJIOHAOIIME 10 X MOJaTh CUTHAJ B BUJIE IWIIbLI, BpEMs Pa3BEPTKU 7, , a IO

Y -nmunac 7. Ilpuuem 7, =37,.

3agaua 149

Ha orknonsitonme minactuabl DJIT mopaHo mNepeMEHHOE HampsiKEHUE
(cuHycoua), a Ha JKpaHE BUJHA MpsMas TOPU3OHTAIbHAS JUHUS B IEHTPE
JKpaHa JanuHa 5 cM. OnpenenuTe HaNps>KEHWE HA MIacTUHaX U mo X wmmo YV,

€CJIM YyBCTBUTEIBHOCTh OTKIIOHEHHS 00enx map ruiactud 0,4 Y1 B ?
3agaya 150

B OJIT onpenenuTs B BoJAbTaX MPU KaKOM HAINPSDKEHUH Ha BTOPOM aHOJE
U,, ¢ JUIMHOW OTKIOHAKIUX IMAacTuH [/ =20Mmu MOXKHO 0€3 HCKaKeHUs

HaOmonatb curHan ¢ 4acrotod  f =375MIy. Kak  ymeHbIIHUTCS
qyBCTBUTEIBHOCTH K OTKIIOHEHHUIO, €CITU f

cucHana

=0,5 f penenpHas.

3agaua 152

IIpu kakol mNpOAOJBHOW dHEPruu »dJeKTpoHOB (B 3B) B oOnactu
oTkJoHsAomuUX mwiactud B DJIT npenenbHas yactota curHaia 600 MI'n, ecnu
JUTMHA OTKJIOHSIONIMX riuactuH 15mMM? KakoBa Oynet aTa sHeprus, eciy JJIMHA
mactu oyaer 30 Mm.

B OJIT Ha OTKJIOHAMIOHNIME IUIACTMHBLI MO Y OOJAaH CHUTHAI —
MPAMOJIMHENHBIN UMITYJIbC. JIyd Ha 3KpaHe BBIYEPTHII MIPAMYIO JUHUU JUIMHOU S
MM. Kakoll BeIWYMHBI HaNps>KEHUE HMITYJIbCA, €CJIM YYBCTBUTEJIBHOCTH K

OTKJIOHEHUIO ZM%? Kaxoit ¢bopmbl W BETWYUHBI TOJAHO HANpPSDKEHHE HA

IUTACTUHEBI, OTKIOHSIomue mo X ?

3agaua 153

Ha sxpane ocuminorpacda BugHa cuHycouia (OJIMH TEPUO), aMIUIUTYAA
Scm, mepuon 10cMm. Ha o6e mapsl miacTHH mMojaH CUrHaji ¢ HampsbkeHuem S0B.
Onpenenute 4YyBCTBUTEIBHOCTh K OTKJIOHEHHIO OOEWX Map TUTACTHH, KaKOU
(bOopMBI CUTHAIT TTO/TaH HA TIACTUHBI?

3anaua 154

Ha ckoibkO MM mepeMecTUTBCS JIyd M3 LIEHTpa Ha JKpaHe, €Cly Ha
BEPTUKAIBHO OTKJIOHSIOIIME IUIACTUHBI IOJAHO MOCTOSIHHOE HAaIpsSKEHUE
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U, =100B, a Ha rOpU30HTAIbHO OTKIOHAMOIIKE muactuusl U, =-40B8, npu

ATOM YYBCTBUTEIHHOCTh K OTKJIOHEHHUIO 1O Y O,3M%, mo X - O,4M% ?

3axaua 155

B kuHeckome cucTeMa MarHUTHOTO OTKJIOHEHUS HMEET 2 KaTyLIKH,
KOTOpBIE COEIUHEHBI nocneaoBaresibHO Mo 3000 BUTKOB Kaxkaasi C TOKOM SMA.
Ha »sxpane B mentpe BuaeH cetsmuiics kBagpaT 30x15mm (30mMMm mo X).
Koko#i ¢opmbl curHan mnogaH Ha kaTymkud? HallTu 4yBCTBUTENBHOCTH K
OTKJIOHEHUIO KaXJ0M KaTylIKh?

3agauya 156
K kuHeckomne OKCHIHBIM TepMokaron umeer temuneparypy 7. =900K u
sbdextuBHyto padory BeIxoga @,,, =1,19B. Onpenenurts IUIIOTHOCTH TOKA

2
TepmMosmuccuu (A/M”), eciiu D =1.

3agaua 157

B kuHeckome ompeaenuTh YyBCTBUTEIBHOCTh MArHUTHOM KATYIIKH K
OTKJIOHEHHIO, €CIT aMIUIUTYJla CUTHAJa 5 CM, YMCJI0 BUTKOB KaTymike 500, a Tok
yepe3 katymky 0,1A. Kak u3MEHUTCS 4yBCTBUTEIBHOCTh K OTKJIOHCHHIO, €CIU
HarnpsbKeHrue Ha MoayJisitope 3 pa3?

3amaua 158

B OJIT onpenenuth HampsiKeHUE BTOPOTO aHOJA M SHEPIHIO 3JIEKTPOHOB
B TUIOCKOCTH BTOPOT'O aHOJA, €CJIM YyBCTBUTEIBHOCTH K OTKIOHeHHUI0 0,2MM/B,
[ =20mm, L =300mm,d =10mm . OnipenenuTs NpeaeabHYIO YacTOTY.

3agaua 159

Onpenenuts 3anuparolllee HampsikeHue Ha wmoayistope IJIT, eciam
U,,2,5«B,D=0,01. KakoBa Oyner »5Heprus 3JIEKTPOHOB B IIOCKOCTH

monyistopa, ecim U,, =—5B7?

3anaua 160
B OJIT wanpskenne Mopymsatopa U, ,=-15B, HanpsbkeHue

yckopsromero snekrponal,, =3xB, Hanpsbkenue sanumpanua U,, =-25B.

OnpenenuTh SHEPTUI0 DJIEKTPOHA B IUIOCKOCTH MOJYJATOPA U YCKOPSIOIIETO
3JeKTpoaa B 3B.

3agaua 161

B DJIT neiicTByromiee HampsbkeHwe 7B, HampsbKeHHE YCKOPSIOUIETO
anekrpoaa 3,5B, nponuniaemocts 0,004. Onpenenutb NOTEHIUAT MOIYJISITOpPA.
ITpu KaKoM Hanps>KEeHUH Ha MOAYJSITOPE TOK Jiyya paBeH 07
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3agaua 162

OJIT ¢ mMarHuUTHOM (OKYCHUPOBKON HMMeeT moTeHuuan 3anupanus -40B
IIPU  HANPSDKEHUM YCKOPAIOIIEro diekTpona 3 kB, a mnpu HanpspkeHun
moxyisaropa -10B tok smyda S500MA. Kak HM3MEHMTBCA TOK Jyda, €CIH
U,,=6xB,alU, =-50B.

3axaua 163

B DJIT HauepTHTE TPACKTOPHUIO JIEKTPOHOB OT KaToAa O DKPAHA, €CIH
Mocjie  MOJYJIATOpa TOCTABIEHBI JBE  KOPOTKO(MOKYCHbIE  MarHUTHbIE
(GoxkycHUpyIolUMe KaTyIIKH 3aTeéM YCKOPSIOUIMH 3JEKTPOJ M  OCTaJIbHbIE
EKTpoAbl. UeMy paBeH TOK Jryda?

3agaua 164
Hns OJIT onpenenuTh BEIWYWHY TPUIOKEHHOTO HANpsDKEHUS Ha

OTKIIOHAIOIMHUEC IIJIaCTUHBI, CCJIH h=0.3M%,a NEPEeMCIICHUC IIATHA OSKPAHC

20MM.

3agaua 165
Onpenenuts [IAMHY OTKJIOHAOMUX IutactuH, ecimu U, =13xB.a
npeenbHas 4acTOTa CUTHAJIA Ha OTKIIOHStoIIME TacTudbl 240MI 1.

3agayva 166
IIpu kaxkom U, 1mpenenbHas YacTOTa CUTHAJIA Ha OTKIOHSAIOIIME
mractTuHel S00MI'T, ecnm qymHa miacTUHE 1,4cMm.

3agaua 167

Onpenenutsb MOTEHIIHAA BTOPOTO a”Hoa B OJIT, €CJIN
[=115mm,L =238mm,d =73 mm,h= 0.17MMB.
3anaua 168

B xuHeckone mogaHo HampsHKCHHE, W JIyd BUACH B BUJC TOYKH B IIEHTPE
skpaHa. Kak Hajo 3amuTaTh dJICKTPOIBI, YTOOBI TOJYYHUTh Ha JKpaHEe
M300paKeHue.

3agaua 169

B DOJIT xakoii mapaMeTp U Kak HaJl0 U3BMEHHUTh, YTOOBI UyBCTBUTEIHLHOCTh
K OTKJIOHEHHIO yBennuuiach B 1,5pa3. (OTKJIOHEHHUE AJIEKTPOCTATUYECKOE).

3agaua 170
B OJIT onpenenuts /,,
eciu
[, =11.1mm,L =263 mm,d, =4.3mm,d, =12.99mum,U_, =3121B,h =0. 16M% :
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3agaua 171

OnpenenuTs Kak U3MEHUTHCSI YyBCTBUTENIBHOCTh K OTKJIOHEHUIO B DJIT ¢
ANEKTPOCTATUYECKUM  OTKJIOHEHHUEM, €CJIM HampsDKeHHE Ha  IUIAaCTHHAX
YBEIIMYUTH B 2pa3a.

3agaua 172

Ha skxpane knHeckomna BuHA BepTUKaIbHasA JUHUA. Kakoil curHan nogax
Ha OTKJIOHSIOIIME KaTylmKu o ¥ u X .

3amaua 173

Kakoit Benuuunbl u  (HOpPMBI MOJYYMM CHUTH&JI Ha  BBIXOJHOM
COTNPOTHUBIICHUU CYNEPOPTUKOHA, €CIM MHIICHH KOIPHUIIMEHT BTOPUUHOU
IMHUCCUU O =1.

3amaua 174

B IIBCTHOM TCJICBU30PC HAIIPAKCHUC HAa BTOPOM aHOIC 25kB. oTKII0HEHNE
Jy4da 00€eCIIeYnBalOT ABC MAruvTHBIC KATYIIKU C YYBCTBUTCIBHOCTBIO I10 Y

2 MM no X - 1MM OnpenenuTs MPOJOJIBHYIO SHEPTHIO

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

3agaua 175

B QorosnekTpoHHOM  yMHOXHUTENE CYNEPOPTUKOHA S5  JMHOJOB.
Koaddumument BTopuyHOM sSMHCCHMM AWHOIA VYBEIMUWICS B 2 pasa,
k03 UIIMEHT mepenayd TokKa MpH 3TOM He u3MeHwica. Kak u3MeHmIach
aMIUTUTYJIa BUJEO CUTHAJA Ha BbIX0JIe Ipudopa?

3agaua 176

B kuHeckome Bce 3JEKTpOABI MMEIOT pabodee HampsDKEHUE, DKpaH He
NoKpbIT Al mnnenkoi. Kakol MmoTeHIMan yCTaHABIMBAETCA Ha HDKpaHE, €Cld
o >1? Uto BuauM Ha s3kpade? UToO M3MEHUTHCS, €CIIM MOTEHIIMAI MOJYJISATOpa
H3MEHHTH OT -25B 5o -15B?

3agaua 177

B n1BeTHOM KMHECKOIIE MO NACIOPTY 3aIIUCAHBI BCE IEKTPOJIbI, TOIBKO HE
noAaH BHAEO cuUTrHal. YTo BuAMM Ha 3KpaHe? UTo u3MeHUTCs Ha 3KpaHe?
[Toganu curnan Ha MoaynsTop. UTO BUAMM Ha 3KpaHe?

3anaua 178

B xwuneckone temneparypa karoma 1000K, nanpsbkeHne Mopaynstopa
-15 B, nponnnaemocts ero 0,02, HanpsKEeHHE YCKOPSIOLIETo 3jeKTpoaa 2 kB,
HanpspKEHWE BTOPOTO aHoAa 25kB. HalTH SHEPrur0 3JIEKTPOHA IMPU BBIXOJE U3
KaTojia B INIOCKOCTh MoayJiaTopa (B 3B).
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3agaua 179

B kunHeckone npu HanpskeHnH Ha moayisatope -10 B u Ha yckopsromem
anektpoae 1500 B mpu nponuniaemoctu 0,01, Tox B nydye padouuit (100 MxA).
OnpenenuTs YHEPTHUIO AIEKTPOHOB B INIOCKOCTH MonynsTopa B 3B? KakoB Tok
Jqy4a, €ClIM HaIpshbKeHne Ha moayisatope -15B? Kak u3MeHUTCS 3TOT TOK, €CIIH
HaIpsHKEHUE Ha A, yBEIMYUTCA B 2 pasa?

3amaua 180

B OJIT onpenenuts pu KaKOM HaIPs>)KEHUM Ha BTOPOM aHOJIE € JUIMHOU
OTKJIOHSIIOIEH TIacTUHBI 20MM MOKHO 0€3 MCKa)KeHMsI HaOJIoJaTh CUTHAJ C
gactoto f =375MI'u. Ecnu curHanm cuHycouja, Kakyl YacTh NEpHOJIa

AMEKTPOH OYJIET MEXKTy OTKJIOHSIOIIUMHU TIJIaCTUHAMMU ?

3agaua 181

IIpu yckopsromeM HanpsbkeHMM Ha dnektpoie 1 kB 3anuparomnee
HampsbkeHne -25 B. Omnpenenuts 3HEPrUr0  JJIEKTPOHOB B IJIOCKOCTH
MOAYJISATOPAa W YCKOPSIOUIETO HAMNPSHKEHUS, €CIIM HANpsHDKEHUE MOIYJISITopa
-5 B.

3amaya 182
B OJIT onpenenuts cmemenue nsatHa, ecau U, =10008,U, =100B,

JUTMHA TUTACTHH 2CM, paccTosiHue Mexnay Humu 0,8CM, paccTOsSHHE 10 dKpaHa
20cM.

3apaua 183

B ocumnnorpade
l, =6mm;d,, =3mm, L, =300mm,l, =T7mm,d, =3.5mm,L, =320mm,U_, =10xB,
skpaH 50 x 60MM. Paccuntarh MakCUMaJIbHYIO BEJIMYMHY CUTHAJA I KaKJIOU
napbl OTKJIOHSIOIIMX TUTACTHH.

3agaua 184

Paccrosinne Mexay miacTUHaAMU OTKIIOHsomed cuctemsl JJIT lcwm,
mmHa TacTuH ScM. Kakoe HampspkeHue HEoOXOJUMO TPHUIIOKUT MEXTY
IJIACTUHAMM, 4T00 J1yd ¢ 3Heprueit 7503B ucues ¢ s3xpana?

3agaua 185

B OJIT OTKJIOHSIIOIIME ILIACTHUHBI I10 Y HMECIOT
[ =14mm,L =170mm,d = 6um,U,, = 5kB . Onpenenurs:

1) ropH30HTAIBHYIO COCTAaBISIONIYI0 SHEprud B 3B (B HampaBieHUH
JKpaHa);

2) BEpPTHUKAJIBHYIO COCTABISIONIYIO JHEPTHMM K MOMEHTY BBIXOJIa W3
IJIACTHH;

3) npenenbHYIO 4acToOTY.
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3axaua 186

Onpenenutsb MOTEHLINAT MOJYJIATOpA TS DJIT, eciu
I =90mxA,k =3,y =2,U,,, =—608.

3agaua 187

B DJIT nonanbl paboure HampspKEHHs Ha BCE DJIEKTPOJbI, TOJIBKO HE
MOJIaH BUAEO curHai. Yto Buaum Ha 3kpaHe? CurHai cunycouaa ¢ nepuogom T.
Kax Hazo 3anuTaTh 31eKTpoasl o X , 4ToObI HAa 3KpaHEe MOSBUIACH CHHYCOUA,
COCTOSIIAS U3 2 IEPUOOB.

3amaua 188

Kuneckon 3anurtan, HO HE MOJIaH BUJCOCUTHAJI, YTO BUJIUM Ha dKpaHe?
Ha xaxoil snektpon mnopaercss BuaeocurHan? BupeocurHan HeoO0Xoqumo
YCWINTH B 24 paza, IpeaJIokKUTE CIIOCO0, pacCunuTanTe.

3agaua 189

Buneocurnan, cHuMaeMblii ¢ MKOHOCKOIIA, HEOOX0IMMO YCUJIUTH B 68pa3.
[Ipennoxure cnocod, paccuuTanre.

3agaua 190

OnpenenuTh BENUYMHY OTKJIOHEHUS Ha JKpaHE KHHECKoIa, eciu
WHIYKIHAS MarHuTHOTO 1oJit SMTi1, 061acTe neicTBUS MarHUTHOTO 1moJjst 0,3cMm,
paccTosiHUEe OT KaTyImIKH 10 3KpaHa 20cM, HayajabHash CKOPOCTh DJIEKTPOHA

10”%.

3agaua 191

B DOJIT nanpspkeHue Ha BTOpoM aHoAe SkB, IivMHa OTKIOHSIONIMX
miactTiH  lecm. Ha  oTKIoOHsOmIME IUIAaCTUHBI MOJAHO CHHYCOMJAJIBHOE
HanpspkeHue. OnpeaenuTh MpeAesibHYI0 YacToTy TpyOoku? OnpeaenuTb 4acToTy,
IpU KOTOPOM DJIEKTPOH OYJET OCTABaThCs B MPOCTPAHCTBE MEXKY IJIACTHHAMU
B TEYEHHUE OJAHOTrO0 Nosrynepuona’?

3agaua 192

Kuneckonm wmMmeeT 4YyBCTBUTEIBHOCTh K OTKIOHeHHIO 0,5MM/A  BHT,
nuameTp skpaHa 200Mm, yucio BUTKOB 200. KaKoil TOK HaJl0 MPOMYCTUTh Yepe3
KaTyIIKY, YTOOBI JIyd IEPEMECTHUIICS HA PACCTOSHUE PABHOE paJuyCy dKpaHa?

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

3amaua 193
Onpenenuthb, Kak U3MEHUTCS CKOPOCTh 3JIEKTPOHA, UMEIOIIET0 CKOPOCTh

4
L,5-10 ’C’% IIOCJIE TOTO, KaK OH IPOJIETUT MEXKIY ILIOCKONapasuiebHBIMU
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IJJACTUHAMM, UMEIOIMMHU Pa3HOCTh MOTEHIMANOB 25B m OTCTOSIMX Apyr OT
Ipyra Ha pacCTOSIHUU 2CM. JUIMHA IJIACTUH 1,5¢M.

3agaua 194

B OJIT ¢ MarHUTHBIM OTKJIIOHEHHMEM JJIEKTPOHHBIM JIyd MPOXOIUT
paccrosiHue ScM 4epe3 00JlacTh MONEPEYHOro MarHUTHOTO Toiist. Onpenenurhb

MarHUTHYIO HHIYKIHIO, HEOOXOAUMYIO [ OTKIOHEeH s Jyda Ha 17,5°.

3agaua 195

TpyOka c »3aekTpocTaTUyeckoi (HOKYCHUPOBKONW HMEET 3amuparoiiee
HanpspkeHue -50B npu U, =15008. KakoBo Oyzer 3anuparoliiee HanpsKeHHe

npu U _, =21008.

3agaua 196

B DJIT otknonsromas katymka umeet S000BuTkoB ,Tok 40MA, BennunHa
oTkJoHEeHUs1 Jiyda 135mM. Omnpenenutb YyBCTBUTEIBHOCTb OTKJIOHSIONIEH
CUCTEMBI TPYOKH.

3agaua 197

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

600MKA. Kak n3MEHHUTCS TOK KaToJa, ecinu NoBbICUTh U, =5kB,a U, =—-T70B7?

3agaua 198

Hus DJIT wuzo0pa3uth ¢urypy, MNOJNy4arolUlyl0 Ha OJKpaHe, €ClIu K
OTKJIOHSIIOIIMM ~ IIJJAaCTUHAM  TOJABEAEHBl  CHHYCOWJAJbHBIE  HANPSHKEHUS
OJIMHAKOBOW 4YacCTOTHI, aMIUTUTYIbl ¢a3bl. UyBCTBUTENBHOCTh 00€HX TMap
IUIACTUH CYUTATh OJMHAKOBOM.

3agaua 199

B OJIT onpeaenutrs U ,, Ipu KOTOPOM Jy4d OYyIET OTKIOHATHCS OT

LIEHTpa Ha PKpaHe Ha 2cM, eciu Hamnpsbkenue miaactuld S0B. PaccrosiHue mexay
mactuHaMu 0,4cM, JJIMHA TJIACTHH SCM, pacCTOSTHUE JI0 SKpaHa 16¢cMm.

3agaua 200

B OJIT wucnonp3yroTcs OTKJIOHSIONIME IUIACTUHBI  JUIMHOW — 2cM,
paccrosinue Mexay minactuHamu 0,5cM. [lnacTuHbl BEpTUKATBHOTO OTKIOHEHUS
yAaajaeHsl OT »JKpaHa Ha 49cM, TOpPU30HTAIBHOIO — S52CM. KakoBa
YyBCTBUTEJIBHOCTh K OTKJIOHEHHUIO [JIACTUH BEPTUKAIBHOTO U TOPU30HTAIBLHOTO
OTKJIOHEHUS, €CIIU:

1) U,=IkB;

2) U,=L5B.
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3agaua 201

Cnoupanb, 10 KOTOPOW IBHIKETCS JJEKTPOH B OJHOPOJHOM MAarHUTHOM
nosie, umeet quametp 80MM, mar cnupanu 200MM, HTHAYKIUS MarHUTHOTO MOJIS
SMmTn. Onpenenutb CKOPOCTh SJIEKTPOHOB.

3agaua 202

B DOJIT onextponsl ¢ 3nepruerd 10003B mepecekaroT OTKIOHSIONIEE
aNeKkTpuyeckoe moJie. DdQekThBHAsS AJIUHA TOJS U PACCTOSHUE MEXIY
OTKJIOHSIOIIUMU TIJIaCTHHAMHU paBHBI 2 U 1 cM. Ha pacctosgHuu 20 cM OT KOHIIA
IJIACTUH Haxoautcest (uiyopecyupyromuii skpad. K mimacTiHam MPUIIOKEHO
NEePEMEHHOE CUHYCOUIaJIbHOE HAMpshKEHU e, aMIUTUTy1a KoToporo pasHa 100 B.
KakoB cnen nyya Ha sxpane?
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