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Mpenncnosne

Hopozue dpy3va!

Knuza, xomopas nexcum neped Bamu - ynuxanvhas. Heckonvko nem
Bot yuunu gpusuxy é cpedreit wkone u, Noxcanyil, 21aeHoe, ¥mo Bor.nons-
AU - MO MO, WMo PU3LKA - HAYKA O4EHb CAONCHAA, U YHEHUKY CO CPED-
HUMU €nocobHocmamu ona "ne no 3ybam”. He max nu? Tax som 3ma
KHuza Qoxkaxcem obpamnoe: Pu3uka - HayKa npocmas u 1u4Ho Bet enos-
He cmoxceme 6 Hell pazobpanvca!

I'nasroe, umo becnoxoum abumypuenmos nepeo 6CIMynumenbHbMu
SK3aMEHaMU, - IMo Heonpederennocmy: "A e0pyz cnpocam umo-nnodyos
maxoe...". He nyzaiimecv! Huuezo "maxozo" ne 6ydem: & nooagasoujes
Gonvluurcmee 6306 u3 200a 8 200 3a0alOm OOHU U Me HCe Kouesble
80MPOCHL, KAK NPAGUA0, NPOCibie N0 QOpMe, HO € ROJ8OXAMU, NPO KO-
mopbie He 3HAIOM HENOCEAUEHHblE. Dma KHuza packpoem Bam npakmu-
uecku ece "maiinst” Ixk3amenamopos. Ouenv Gecnoxoum abumypuenmos
U mo, 4mo OHu He 3HaAIOM, Kax nodemynumsca K 3a0aqe: "Mot makux &
wkone e npoxoduau...". Tlpu 3mom MHozue Cuumarom, ¥mo sK3amend-
LUOHMBIX 3a0au BECKOHEYHO MHO20, d 6bI3Y6PUMb 6Ce HAU3YCMb NYCMAS
3ames. I[1osepbme, ymo 3mo ne max! Ha 3x3amenax darom 3adawu enosi-
He onpedeneHHbIX MUNOS, KOMOPHIX He MAK YHC U MLD:0. A nodxod K
KaxcOomy muny 3adaw mbt Bam obviacum u mym xce 0adum 603MO0¥c-
HOCMb y6e0umusca 8 moat, 4o Bbl 6Ce NPFEUALHO NOHAU, NPEON0NCUE
pewiums aHanoUMHYI0 3a0a4y.

Knuza codepacum 6oace 200 3adau u eoapocas no aiex:mpuiecmay,
KONEOAHUAM U ONIMUKE (FaDGHHUK NO MCXARUKE L MONEKYFAPHOU Qusuxe
blluen paHblie, HO NPu Heaaruu Bu moxceme e2o npuobpecmu, obpa-
mugwucy no adpecy, yxazamHomy Huxce). 3adawu pasdeaeHvt Ha mpu
2pynnet no yposHio caoxcrocmu (4, B u C).

Imo 3nauum yposens "A™? Imo ypoeenn 8y306, 6 komopwix gusuxa
HE ABAACMCA NPOPUAUPYIOUUM NPECMEMOM: MEKCMILILHING, CEALCKOXO-
3aiicmeenHbie, Meduyurcxue, nulessie, Xumuyeckue u m.n. Yposeup "B"
coomeemcmeyem mpeGoeaHuaM BGONBIUUHCINGA MEXHUYECKUX 6Y308,
maxux xaxk MATH, MAJ[H, MOH, MI'TY um.Baymana, npaxmuttecxiz 8cex
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O06AGCMHBIX NOAUMEXHUYECKUX uHCmumymos. Yposenv "C" - 3mo yxce
MIY, MU®H, MHP3A ... :

Eduncmeennoe, 6 yem Knuza He cmoxcem Bam nomous, - 3mo 6 npo-
eepxe pewenus. Ho ecau Bu ywumecs ¢ 9, 10, 11 xracce uau yxce 3aKkoH-
wuau wxony u cobupaemecs 6 BY3, Bu scezda moxceme obpamumuca 60
Bcepocccuiickyio 3aounyio lLIxozzy Mamemamuxu u Dusuxu "Aganzapd”,
npuyem cOenams 3mo mMOxCHO 6 1ioboe epema 200a. Hawu npenodasame-
2 ¢ padocmuio nomozym Bam. [na mozo, ymobw sanucamobcs 6 Llxony,
d0CmamouHo npucaamp 3as6Ky 8 NPOU3EOAbHOL ghopme no adpecy:

115551, 2. Mocksa, Opexosbiii 6yaveap, 0.11, xopn. 3, BUIM®D
"Asanzapd”.

Xenaem ycnexa!



A.l.

A2,

A3.

A4,

A6.

A7,

Inasa 1. DnexTpHYECTBO M MATHETHIM

1.1. 3akon Kynona., HanpsokeHROCTS 3/IEKTPHYECKOIO

nons. Horennnan

Ilporpamma A.

B BeputMHax paBHOCTOPOHHEIO TPEYTOILHHKA
pacnonoXXeHsl OAMHAKOBBIE 3apafbl +Q (pHc.
1.1): a) mokaxkuTe HampaBlieHMe CHIIbI, AeCT-

" BYIOUIEH Ha 3apsa, HaxomsuuMiica B BepIIMHE

B; 6) M3MEHUTCA ¥ 3TO HANpaBJIEHUE, €CIIH B

" Touxky C noMmecTuTth 3apsg -Q?

Ornipenenute e MHY CWIbI, AeicTBYIONIEH Ha
Kaxaslit u3 sapsgor +Q(puc. 1.1), ecniu cropo-
Ha TPeYTOJLHMKA PaBHA 4.

B kakyio cTopoHy Oyaer ABUraThcs 3apaR ¢
NOMELIeHHBIA B 37eKTpUMuecKoe noie (pHc.
1.2)? PaccMmotpeTs ciayyau: a) ¢>0; 6) ¢<O0.
Byner nu nsuxeHue 3apsaa paBHOMepHbIM?
ApjsiercA nu SNEKTPUYECKoE T10Jle TOYEIHOTO
3apsaga Q OgHOPOAHLIM? ByHeT JiM ABIDKCHME
TO4EYHOrO 3apAja ¢, NTOMELWEHHOro B 3TO NOJNE,
paBHOMepHbIM? PaBHOYCKOpEHHBIM {paBHO3a-
MeJUleHHbIM)?

B +0

D C

Puc. 1.1

l"“l [,,,,

Puc. 1.2

Kak Gyrer nsuratbhcs HeSONBUIOE TENO C 3apAROM g, MOMeIe-
HHOe B moyie OeckoHeuHOM 3apaxeHHOR mnockoctu? Cwoit

TAKECTH NpeHebpeys.
IOBa 3apsna +Q M -Q HaXoQATCA Ha pac-
CTOAHUU 2a ApYT OT Apyra (puc. 1.3). On-

pelenuTe moTeRnyan nonA sToukax Bu ‘¢ B @ C
c. ' e ol a]
JIBa OfMHAKOBLIX N0 BENIMYMHE TOYESIHBIX
3aps/ia HAXOAATCA Ha PaCCTOSHMM r, ApyT

Puc. 1.3

or apyra. Kakyio paGoty Hano coBepmmTs,
4T00bl CONM3UTL HX N0 PACCTOAHHA 7,

€CJIV: a) 3apAALI UMEIOT ORMRAKOBLIA 3HaK; 6) 3apANbLl MMEIOT

pasubiit 3Hak?



AS.

B.1.-

B.2.

B.3.

B.4.

B.5.

B.6.

- pOHa, NPOJICTAIOETO Yepe3 TOUKy A

Onpepgenure BEIHIHHY Pa3HOCTH NMOTEH- . C E
LUATOB MeXIY ToukaMM A K B, A u C, — 77 >
PacnoiIOKeHHBIMH B OJHOPORHOM 3JieK- dy/ -
TPHYECKOM TIOJIE HANPSKEHHOCTHIO e
E (puc. 1.4). AT B
Tporpamma 8. Puc. 14

Haiinute 3aBUCMMOCTB YIII0BO# CKOPOCTH

BpallicHHA JIEKTPOHA BOKPYT Afipa B aTOME BOJOPOJia OT pa}ulyca
opbutsl anekrpona. ITocTpoiite rpaduK 3T0# 3aBUCHMOCTH,
JBa TouyeuHbIX 3apsAKa, OfMHAKOBBIC y

110 MOAYJII0 ¥ TIPOTHBOIOJIOXKHBIE 1O 1

3Haky (Q,>0, Q,<0), pacnosioxeHbl 0, Q, .
TaK, Kak [0Ka3aHo Ha pucyHke 1.5. -3 -2 -1 _1}0 1-2 3 x
Kak HanmpaBneHO YCKOpEHHE 3JIeKT-

¢ koopauuaramu (0,1) v Touky B ¢ Puc. 15

koopauunaramu (3,0)?

B kakoM ciiydae 3apsbkeHHast 4acTHIA OyIeT IBUFaThCs B JIEKT-
PH'IECKOM noJie BAOJb CHIOBBIX JIMHHIA?

Tlocrpoiite rpaduku 3aBUCHMOCTH. MONYJIst HaMPAXEHHOCTH M
NOTCHIMANA JIEKTPHIECKOTO HOJIA OT PacCTOAHMS A0 LEHTpa:
a) 3apsKEHHOTO NPOBOAALIETO0 Wapa; 6) 3apsxennoM cepor. Kak
K3MCHHMTCA OTBET, €CJIK B LIAPE UMEETCH MONOCTh?

- Bo cronbko Pa3 UIMEHUTCHA HANPSKEHHOCTh M NIOTCHIU AT WICK-

TPUUECKOr0 MONAsA B LEHTPE PABHO- E, B/ka

MEPHO 3aps>KeHHOro TOHKOT0 KO b11a, 2

CCJIM €ro paguyc yBeJMdUTh BABOE, a

3apsill-BABOC YMCHBIIIMTE? o -5 0 5 x,em
Bekrop anckrpudeckoro nons E nan- -2

pasiien Bgonb ocu OX, U ero npoek-
IMA Ha 3Ty OCb 3aBUCHUT OT KOOPAH-
HaThl X TaK, KaK NOKa3aHO Ha pUCYH-
ke 1.6. HaiiTh pa3HOCTb NOTEHIMAIOB MEXEY TOUKaMH xl-—l M

V Puc. 1.6

.M x,=6. c. Kakasd cucTeMa 3apsXeHHbIX Tel Morna Obl GBITH

MCTOYHUKOM Takoro nonusa?



B.7.

B.8.

B.9.

B.10.

C.1.

C.2.

C.3.

Moryr iy CWIOBLIe JIMHUH 3JIEKTPOCTATHIECKOro NoiA ObITh
3aMKHYTBIMH? [Todemy?

JJIeKTPOH BbUIETAET M3 TOYKM MOJA, NOTEHIMaN KOTOPOM paBeH
¢,- Hanpasnenus Ha4aibHOM CKOPOCTH 3JIEKTPOHA V, W HaNps-
JKEHHOCTH NOJA coBNafaioT. Onpenenure MOTERNUAN TOYKHM, B
KOTOpO#M OH noBepHeT o0paTHo. Maccy m M 3apsag e 37neKTpoHa
CUMTATh U3IBECTHLIMH.

Kakyio pabory HyXKHO COBEpIINTD, YTOGHI

cobpaTh CMCTEMY U3 Tpex 3apsaioB (puc.

1.7), eciy nEpBOHAYIbHO OHU HAXOMATCA *g 'Q *Q

B OECKOHEUHO yJaNeHHbIX ADPYr OT ApyTa
TOo4YKax? .
Kaxoii ckopoCTEI0 A0/KHBI 00M1aAaTs J1e-
KTPOHbI B Iy4Ke, YTOOBI ¢ MOMOIILIO
3TOr0 My4Ka MOXHO O6bUIO 3apAAUTE Iuap
paauyca R Ro 3apsapa Q7

Puc. 1.7

1tporpamma C.
ITpoBoguuK KB [ NBUXETCA MOCTYTIA- i
TENbHO ¢ YckoperueM a (puc. 1.8). Yemy —
paBHa pa3HOCTDb TIOTEHHMAJIOB Ha €ro KOH- ¢ 1
nax? Eﬁ
Meraunyeckuii cTepXkeHb MaccChl

m MOXeT COBEpLIaTh FapMOHUYECKUE
KoJie0aHUs Ha NPYKWHE XKECTKOCTH

k (puc. 1.9). B momenT t=0 0H npoxogur
nonoxeHue pasHosecus. OnpenaenuTe MOMEHTBI BpEMEHH, B KO~
TOpbie Pa3HOCTh NOTEHIMAIOB HA Er0 KOHIAX IOCTUraeT MaKCH-
MAIbHOIO 3HAYCHUA.

‘Ha pucynke 1.10 nana kapTu-

Ha CWJIOBBIX [iiiM# JNEKTPO- A
craruueckoro ions. Hapu- k \
CYHTE KapTUHY 3KBMIOTCH-

IMATBHBIX [OBCDXHOCTEH M m
ONpPEACJIATE, B KaKOW U3 TO-
ek, A unu B, norednuan

Puc. 1.8

Puc. 1.9 Puc. 1.10
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C.‘ L

Cs.

C.6.

C.7.

Bbitte. B kaxoif u3 HUX BenwuwHa HanpsxeHnOCTH MONA GoMb-

me?

Ose CTOpPOHBI NPaBMIBLHOTO TPEYTONLHMUKA 06pa30BaHbE! OXHMHAKO-

BBIMM DPaBHOMEDHO 3apsUKCHHWMH nanodkamu. [Ip# 3TOM B

uerTpe O TpeyrojibHHKa (qa IepeceIcHHH MeguaH) NOTEHOHAN
PaBCH @,, 2 HaNDsKCHHOCTb JMCKTPHYECKOrO MOJA PaBHA E,.
Haiitu norrenuna.n @, a TAKKE MOXYJNIL M HaIpaBJicHUE BEKTOPA

U3 manovex.

3aBMCHMOCTb MOTEHIMANA SMEKTPO-
CTaTMYECKOrO MOJA OT KOOPAWHATDHI
x TMpeACTaBiieHa Ha pucyHke 1,11
Mocrpoiite rpaguk  3aBUCUMOCTH

‘HanpsbkeHRocTH E, koTopsie GYRyT B Touke O, ecin yOpaTs OfHY

NPOEKIUK HANPSDKEHHOCTH 3JEKTPO-
craTudeckoro nons E, OT KOOpAWHa-
THl x W u300pa3uTe cUcTeMy Tenm,
KoTopble Moriu Obl CO3AaTh Takoe
none,

Iifapuk maccoift m u 3apAIOM.q, TIORBE-
IICHHBIA Ha M30AUMpYIOMEl HUTH, TIOME-
ILEH B OAHOPOTHOE TOPU3OHTAILHOE K-
TPUYECKOE MOJIE HaNPAXEHHOCTHIO

E (puc. 1.12). Kakum gonxuo 6uITL cOOT-
HOUIeHHE MeXAY ¢, E, m v g, 9To0BI 1a-
puK, GyRyuM OTHYLLEH M3 KpaiHero Hux-
Hero nonoxeHus (Touka B), cMor nop-

Puc. 1.12

L 4
aYNa
B
I x, x, "
Puc. 1.11

HATHCA O NONOXKCHUA, B KOTOPOM HHTh rOpU30HTAJIbHA (TO‘lKa

c)?
KecTkoe TOHKOE HENpPOBORAMIEE  KQIBILD,

\PacnoNoXeHHOE B FTOPH3OHTANBHOMA MNOC-

KOCTH,; MOXeT. cBOGOHO BPAINAaThLCA BOK-~
pyr cBOeH BepTHKANBLHOH HENOABHXKHO
sakperienrot ocu. (puc. 1.13). Koasno
PaBHOMEPHO - 33aPSKEHO U MMEET OKQIO

‘TOYKH. A HeGonbIuoi 3a30p. YTO NpoH--

éoﬁne'r C KOJNBNOM MNOCNC BKIIOYCHMA




C.3.

C.9.

A.ll,

A3.

A4,

MEKTPHEECKOr0 TN, HANPAWIEHHOTO NEPIEHANKYIAPHO OA?
Kax #3MEHHTCA MaKCHMANbHAA CKOPOCTH TOYEK KOJNLIA, ECHM
3a30p YBENIMIUTh BBOE?

Tpu oMHAKOBbIX MaPHKA C OAMBAKOBLIMH 3apANaMH IoMemle-
HHI B BEpHIHHAX PaBHOCTOPOHHEI'O TPEYTONbLHHKA. B nepBoM ciry-
Jae BCE TPH IIapHKa OAHOBPEMEHHO HPEJOCTABAAIOTCA CAMMM
cebe. Bo BTopoM ciryuae OTIYCKA€TCSA ML OfHH ‘M3 IIAPHKOB,
a [1Ba OCTAILHEIX YIEPXKMBAIOTCA B oKoe. B xakom &rydae cko-
POCTb OTHYLIEHHbIX. IapUKOB GyneT Goib-
IIle ¥ BO CKOJILKO pa3?

Kaxkyio paGoTy HyXHO COBEPIIMTH, YTOOH )
NOBEpHYTH JUnoib Ha 180° BOKpYT ero . S o
OCHM B 1OJIC TOYETHONO 32PAKA s ,
Q (puc. 1.14)?

Puc. 1.14

1.2. TipoBoanNKH H JHVIEKTPHKH B NEKTPHIECKOM f0Je

ITporpamma A.

J{Ba TOYEHHBIX 3apsAfa B3anMoAeilcTBYIOT MeXIy coboil B BaKy-
yMme ¢ canoft F;=10"° H, a Ha TaKOM XEe PacCCTOAHMH B HEKOTO-
poit cpegie - ¢ cwioii F,=4x107% H. Yemy pasna nuasexrpudec-
Kast OPOBUIAEMOCTDb CPEIbI?

JBa ManeHBKMX OXMHAKOBLIX METAIUIWYECKHUX PABHO3APSUKEHHBIX
IIapuKa MOABEIICHHI B ONHOM TOYKE Ha ABYX HMTAX PaBHOM
anunsbl. M306pa3urte UX pacnoNoXeHMe, €CIIH: -a) BCA CHCTEMa
HaXonuTCA B Bo3gyxe; 6) BCA CHCTEMa HOIp,XKeHa B KEPOCHH
(ananextpux). Cunoit Apxumena npeneGpess.

Meranideckas [UIaCTRHKA TONIMBK d JOMEMIEHa B ORHOPON-
HOE 3JICKTPHYECKOE MoJie NEPICHANKYNRAPHO CHIOBBIM JIMHHAM,
HN306pasute KapTHHY CHIOBLIX JIMHRIL. YeMy paBHa HanpsOKeH-
HOCTb 110JiA. BHYTPHU IUIaCTHHKHA? '

fInacryBka U3 AnanexTpHKa (e=2) NOMCINEHA R OHOPGAHOE
WIEKTPHHECKOE NOJIC HANPAKEHHOCThIO Ey NepneHauKyispHO
CWIOBBIM IMHMAM. UeMy paBHA HaNpPAKEHHOCTh.NOAS BHYTPM
muanekTpuka? Uso6pasure KapTuHy CANOBMIX AREMHE.



AS,

A.6.

B.1.

B.2.

B.3.

B.4.

B.S.

B.6.

B.7.

nsa_mapuxa ¢ 3apaaamMu Q; U Q, COEAMHIIOT TOHKOH MpOBONO-
‘Koi#l. B kakyio cTopory. GyAeT mepeTekaTh NO Heif 3apaAnN, eciu
Ql>Qz, a MoTeHRMalbl HIAPOB HAXORATCA B’ COQTHOLICHMH:
‘Pz>4’1

JsBa OJIMHAKOBO 3aPAKEHHBIX METAUTMYECKHX IIAPUKA C pafuyca-
MU R, u R2 COEAMHAIOT TOHKOI NPOBONOKOI. B KaKOM cOOTHO-
wenuy GYRYT HaXORMTHCA 3apAjLI IAPOB, €CJIA NPOBOJIOKY YO-
pars?

Hporpamma B.
MeTtannuyeckuii He3apskeHHBIH Lrap NOMEIIEH B OAHOPORXHOE

_ anexTpuueckoe nose. Vao6pa3ute KapTHHY CWIOBEIX JIMAUHA H

IKBUNOTEHIUAILHBIX HOBEPXHOCTEH.

a) Yemy pasna nuanek'rpmecxaﬂ HPOHUIAEMOCTE METasAa?
6) Kax Beper ce6a. BEIIECTBO C AUJIEKTPHYECKO IPOHUIIaeMOC-
TBIO £=1 BO BHEIIHEM 3JIEKTPUIECKOM noJie?

Kax -Gyner BecTn cebs HesapsKeHHBIH E
NPoOBOAALIMIA IapUK, NOMEHIEHHLIA B —
HEOXHOPQRHOE 3NeKTpUIecKoe none (puc. 4" \;
1.15)? p—
Toueunsiit 3apAA ¢ HaXogUTCHA Ha pac-
CTOSIHMM a T GeCKOHEYHO 3a3eMIEeHHOMN

- Puc. 1.15

miackoctu. Hapucyiite KapruHy CUIOBBIX
auHmni. Yemy paBHa cuna B3auMoneiicr-
BUSL MeXAY 3apAZIOM K IUIOCKOCTbIO?
Toueunsiit 3apsj moMellieH B ueHTpe nposogsamei cdeps. Kak
M3MEHUTCS NOTEHWMAI U HATIPSXEHHOCTL B HEKOTOPO# TOuKe
BHe Ccpepbl, ECIIN TOUEYHBIM 3apAA CMECTHTh M3 IEHTPa Chephl
B Hanpap/ieHuM 310l TOYKkU?

HiMeiorcsa fse npoBoAsuMe KOHOEHTPHIECKHe chepbl. B kakom
CiTydae pa3HOCTh NOTeHLManoB Mexy cepamu Gyner 60.m.me
ecnu: a) BHyTpenHed cepe co06IEH 3apAR Q, a BREIIHSINA 3a3e-~
Miena; 6) snemnesi cepe coobied 3apan Q, a BHYTPEHRsAA 3a-
3emneHa?

MocTpoifTe rpapuKu 3a2HCHMOCTEH HaNPAKEHHOCTH K IOTeH M-
aJla 37EeKTPHIECKON0 NOAS OT PACCTORHNSA: INA CNERYIOmeit cHC-



B.8.

C.1.

C.2.

C3.

Ca4.

. mQcne 3aMblkaHua?

TEMBI; TOYCHHBIA 3apan: +Q. HaXOAUTCA B
- UEHTpe MeTauMaecko#: ccepudeckoit 060~
JIOYKH, K KOFOpO#H NpuMBikaeT cepuyeckas -
06on09Ka M3 auaNeKTpHka (puc. 1.16).
MeTamuyeckuit 3apskeHHBIA HIap OKpYyXa- -
10T TOHKO# NpoBogsitueil 060n04Koi GoNb-
mero paauyca. Eciiv Ha KOpoTKoe BpeMs | :
COCAMITUTS LHAP C 0GOJIOWKOIE IPOBONHMKOM, Puc. 1.10
TO MOTEHUMAN IUapa.CTaHeT PaBHLIM @,. .
-Ecnu BMeCTO 3TOro 3a3eMINTh 060N0UYKY, TO OH CTAHET PAaBHBIM
¢,. HYemy Obun paBen nepBoHaYalbHLIA MOTEHIMAN wWapa?

Hporpamma C,
Mertannudeckuil He3apAXKEHHDbIN 11ap NOMEHIEH Ha HEKOTOPOM
paccTOAHMM OT TO4EHHOro 3apaja. Byaer 1M oH ABUFATHCA, eClIN

- €ro° NpeROCTaRUTL CaMOMY cebe? 3aBHCUT JIM OTBET OT 3HaKa

3apsaga?
I Be napayenbsHbie METAJUIMYECKUE INIACTHHKA
nnoBiaAbio § NoMellieHb! B OXHOPOLHOE JIeK-

- TPUYECKOe MoJie HAaNPSDKEHHOCThIO E mepreH-

AUMKYJAPHO CHAOBHIM aunuaM (puc. 1.17).

ITnacTHHKH 3aMBIKAIOT NPOBOAHMKOM HaKor

.potko. Kakoit 3apsaj npoTteueT HO nponommxy

; Puc. 1.17
Tpu GeckoHeyHble - METWUINYECKME TUIACTHHBI

pacnonoxKeHbl AapaJuIesbHO APYT APYTY. CpenHsis IacTHa 3a-
pAXKeHa ¢ MOBEePXHOCTHOM MIIOTHOCTBIO @, PACCTOSAHUS OT Hee 10
ABYX APYTHX HE3apSXKCHHBIX IUIaCTHH paBBHl d; M d,. Kakoit
Oyner NoBEPXHOCTHAA IJIOTHOCTDb 3apsAfa Ha 3THX ABYX nnacm-
HaX NpH MX OHOBPEMEHHOM 3a3eMJICHUM? -

Merannuyeckas He3apsiKeHHas [UIACTHHA IUIOIIAABIO S U TOJI-
HMHOW d noMellieHa B ONHOPOAHOE NEKTPUIECKOE N0 Hanpsi-
XKeHHOCTbIO E 11epHeHAMKYIAPHO CHIOBLIM JIMHUAM. Kakoe ko-
JIMYECTBO TEMJIOTH! BLIAENNTCSA ‘B . IUIACTHHE MOCJIC BHIKIIOYEHMS
nona?

4-17 © 11



CS.

C.6.

Al

A2,

AJ.

AS,

TInacTuna M3 AKLIEKTPUKA TONUMKLE @ © TPONMIACMOCTLIO ¢
NIOMEINECHA BORHOPOANOC JIEKTPHYSCKOE IIOJIC HATIPROKCHHOCTRIO E,
HEPHCHANKYARPUO CatosbiM nuunaM, Hoctpoitre rpaduku nan-
PAXCHHOCTH M HOTEHIMIANA ICKTPHIECKOTO NONIA B 3aBHCUMOC-
TH OT PAcCTOANNS, OTCHHTHIBACMOTO OT IIOCKOCTH CHMMETPHH
IWIaCTHHNL.

B 0oin0pofioM SNCKTPHYCCKOM: NONE HaXORMTCS TPOBORIIMK,

CyMMapiibiit 3aps3 KOToporo pasey ny.iw. Kak matieuurea mo-
BEPXIOCTHAR FUIOTHOCTS 3aPSfAa Ha COOTBCTCTBYIOMIMX YHACTKAX
NPOBONNIKA, CCHM BCE CFO PAIMEPH! YMCRLININTL B A pa3?

1.3. nextpoemxocts. Koinencatopat

Tlporpamma A,

PazMepbl WIaCTHH IUIOCKOTO xouncucampa yMCHBIIMIIY B B2
paza. Kak ciegyer H3MCHHTD PacCTOARME MEXKRY IUIaCTHHAMM,
4TO0ObI EMKOCTH KOSLLICATOpA OCTAIACh HPEKICH? '
Boauyminbiit KouACHCarOp ¢ KBAAPATHLIMY IIACTUHAMME 3aNI07I-
HWIH RUBNCKTPUKOM C I WICKTPUIECKO TPOHUIAECMOCTHIO £ =4,
Bo CKOJBLKO Pa3 HYXHO M3MEHNTD JUIMIY THIACTHH, YTOOL! eM-
KOCTh KOWJICHCATOPA OCTANAch npexkucit?

IlBa KOHACHCATOPA COCRUNCHBI HOCICAOBATELHO B NORKAIOUEH b
K MCTOYHMKY HOCTORHHOTO Hanpsxeuns. Kak cooTHOCSTCA
Mexily cofoit HanpsAXEHUR Ha KOMAEHCATOPAX, €CNIM EMKOCTH
OJHOr0 H3 HHX B AiBa paza Gonbine eMkocTH Apyroro?
OnpenennTe eMKOCTb CUCTEMBI KOHIIEHCa-

Topos (puc. 1.18). Ha kakom u3 ysactkos: o ¢
AB wnnr BD pa3zuocTth NOTCHIMAN0B Gonb- .__"_{ _*_}__
we? Bo ckonbko pa3? A Pl .f B
HBa KOHACHCATODA . COENMHCHLI apail- RL8

JCHBHO ¥ HOAKTGICHB K HCTOSHUKY 10C-
TOsiNNOFo Hanpsikenus. Kak coornocsarcs
Mexay co0oit 3apsAabl  KOHACHCATOPOB,
€CNIM EMKOCTH OfLHOFO U3 HUX B ABa pa3a 60m»me €MKOCTH ApY~
roro?

Puc. 1.18

12



A

B.

B.

.

1.

4.

© TPMKOM JANYMsl DATAUHBIMIE CHO-

Hiancornubt GOPMYIILL JUIA DACYCTA NEPIHB TAPIRETHOIC KON~ -
neucaropa: W=CU¥2 u W=¢*2C. Tlpx ysemrienuu eMxocTH
COUNACHO 1CPBOIT QOPMYAL JUCPIUA KCHICHCATOPS YRCRILIHRA-

eTes, 4 cornacuo sropoil dopmyic - ymém.mae’rca. Obtbaciure

HPOTHBOPCUHL.

Hporpamima B.
Mosonuity oGaneMa _AOCKOTO Ko~ &)
ACHCATOPY  BuHONUMOT MUK~

coGanmu {(puc. 1.19). Hapucyiite
KaPTHRY CHIOBLIX HUBUR 8 KoK~
AOM CHYSIC M CHPSACIUTE, Kakoit
U3 CNOCODOB BEITOAHCE € TOMuH
IPCHUSE YBEHHUCHAS EMKOCTH. ‘
€ KAKOM CHAOR MPUTATUBLIOTCH JAPYT K-jifvy oOKIANK nioc-
KOTO KOIJICHCATOPA, CCTH IO 0BKiIaaux S H Japs/ Kouas-
CaTePa 4. ’

B npoctrpancrso Mexiy oSKIaNKIMU BIQCK)™)

F1c.1.19

KOMAENCATOPR BHOCAT NC3upstACHUYIC MOTL' - *
amgeckylo mwracruiy (puc 1.2¢). Thioutet
LACTUILE M COKIMTANOK KGHICIICITOPA OAULL! ™
Ba. Bo CKONLKO pa3 HIMemMYCH CMKOCTL RO
_ ACHCATOPa, COJAYM TOMNUIN LIACTHIBl COTTR -
Puc. 1.20

J5eT 14 1acTs OT PacCTeinidd MeyY 00R1a. )
Kamu.

Kak HaMEHWECA eMKOCTL IIOCKOFO BOZIY Ul 0TC EOWACHCATOPA
C OOKAQIKAMH Pa3MEPOM axa B PACCTOMIZAT 2 LIOKTY HIMA,
CCIN B 330D MENAY €ro OGKIIQJIKAME BIECHY &' T aMICCKYIO
mactuny ¢ pasmepami (0f2)x(af2) u 1esnanii di2 napuaa-
Jensiro oSxaikaM? H3o6pasure kaprigy CuionniX THEMN K-
TPUMECKOTO 110453 B TAKOM KOHJIeHCATOpe. )
Kak MIMEHUTCs eMKOCTh KOWICHTATopa B YCHODHsX 3alatty B35,
CCIM MAACTHIKAE CEiana U3 JdodexTpuKa (e=2)? v
Komwtencatop emkocTu C Ges AMINEKTPHUKA MMeCT 3apsa q. »

KaKOB KOMHUYCCTBO TEUAOTHl BHIACAUTCA B KOHACHCATORE, CCIM

13



€ro UETHMKOM 3aMONHMUTH BEIHECTBOM C RUNIIEKTPHICCKOR npo-

HMTIAEMOCTLIO- ¢ ? PaccMoTpeTh CIy4an, Xorga xonnenca‘rop

-a) OTIJIIOYEH OT HCTOYHHMKa HANPSKEHUS;
. 6) nomKIOYEeH K TOMY. XE& MCTOYHMKY

HANpsDKEHUsA, OT KOTOporo o ObL1 3aps-

XKeH.

Tporpamma C. .
C.1. Onpenenure €MKOCTh CHCTEMEI KOH/ICHCa-
- Topos (puc. 1.21). .
C.2. Yemy paBHa 3]EKTPOEMKOCTh YEAMHCHHOH METALIMMECKOH
- cepsl panguyca R, 3aNONHEHHOR 10 NOJIOBHHBI XMAKOCTHIO C
RM3NCKTPUYECKOH NPOHKIAEMOCTIO ¢ (puc. 1.22)?

O——®

Puc. 123 . Puc.124

Puc. ‘1,21

" o 0 0.0 B
0000.0 o.o.

ARRARRARY
.

pmmme————

b =]

C.3. Opua M3 IIACTHH IJIOCKOFO KOHEHCATOPa EMKOCTH C MMeeT 33-
psia +q, a Rpyras +5¢. Kakas 3Heprus 3anaceHa B TaKOM KOH-
nencarope? Kakue 3apsnbl’ cacyeT NMOMECTHTh Ha OGKIamKH,
yTOObI NPH TO# Xe FHCPIUU B KOHAEHCATOPE 3Jlex1'pmecxoe nojue
BHE €ro He CyllecTBOBaNo?

C.4. OG6knagku KOHAENHCATOPa COSAMHEHBI APYT C APYTOM M 3a3eMJIe-
Hol (puc. .1.23). Mexay obxnaakamu: nomeuleHa MIACTHHKA C
3apajioM ¢. B KaKylo CTOpPOHY MOTedYeT Tok 4epe3 fallhBaHOMETD,
€CJIM IJIACTHHKY TIEpCMElaTh 'rax, KaK [0Ka3aHO Ha PHCYyHKe?

C.5. ]IBa OnMHAKOBBLIX HPOBOMALIMX 1Iapa paauyca R pacnosIoXeHsl
Jlanexo Apyr oT Apyra u coeMHERL ¢ OOKNaikaM4 KOHACHCATOpa
emkocT C (pHc. 1.24), OTCOeAMIMB OMH U3 IIAPOB, EMY COOG-
L1AIOT 3apAA ¢, a 3aTcM CloBa npucoeAunsioT. Kako# 3apsan oka-
XETCA Ha Apyrom wape?. v Lo

14



Ca.

Al

A2,

A3.

A4,

A.6.

AT,

AS.

KITJI ucToyHuka TOKa 1 =0,8. YeMy pasic

Kak M3MEHHUTCA EMKOCTh [UIOCKOTO KOHJieHCa~ - 1,*
Topa, eCiK ero MOMECTHTH B METAIUTHIECKYH)

Kopobky (puc. 1.25)? ——

1.4. TlocToannnit TOK

Iporpamma A. Pue. 1.25
ITo paunomMy rpadMKy 3aBUCHMOCTH CHIIbI TOKA

I B OPOBOJHUKE OT MPWIOKEHHOIO Hall- 2 i"T o
psixenust U onpeenure conpoTUBienne ' /f’
npoBoAHMKa (puc. 1.26). 1 //
KakoBO 3KBMBAJICHTHOE COMPOTHRICHWE /

COEAMHEHHBIX NOCIIENOBATENLHO PE3HCTO-
poB B 2 OM n 4 On? CoeiMHEHHbIX Na-
pawieNnbHo?

Kak cooTHOCsATCS MeXay cofoit Hanpsixe-
HHA HA ABYX HOCHCNOBATCIILHO COCAHHCHHBIX PEIHCTONRAN ¢ Jli-
porupicHuAMH R,=2 OM n R,=10 Om?

C noMoUIpBIo ABYX BOJIBTMETPOB HIMEPAIOT
Hanpsokenust U; u U, B nenu, u3obpaxen-
HOM Ha pucyHKe 1.27. Bo cKoNbKO pa3 6yAyT
OTNAWYATLCA NOKA3aHUA BOJILTMETPOR?
Yemy pasHa IOC HCTOUHMKA TOK4, ©CTTH
CTOPOHHME CMJLI COBepIaloT pabory 10 Ix
NpH nepeMellueHuH 3apsana 5 Kur?

Ha pucynke 1.28 npeAcTaBneHa JeKTpyK1EC-
Kas genb. ITOKaXWTe HanpaBleHMC TGKa, .-
ecny &,=10 B,a &,=12 B.Kax cocymtmm &,

0 4 4 1208
Puc. 1.26

HCTOYHHKH TOKa? r-.__i,._ T
B KakoM CJIydae MOXHO CUMTaTh, 917 | I3

MOIIHOCTD TOKAa HA y‘{aCTKe DU LAz
PR?

- r,\c,
OTHOILICHME BHEWIHETO CONPOTURACHMRA K P 128

CONPOTHBRIICHUIO MCTOYHHKA?

5-17 - 15



A9,

A.10.

B.1.

B.2.

B.3.

B.4.

B.S.

B.6.

B.7.

Moxito 1M UCHOJNL308BaThL BOJILTMETP B KaueCTee amnepmerpa?
Y10 IA ITOTr0 HYXKHO CHENATH?

YTO HYXHO CAENaTh, YTOGB! HCIIONBL3OBATH aMITEPMETP B K2YECTBE
BoRsTMerpa? ’

HNporpamma B.

Hau rpapuk 3aBHCMMOCTH 3apafa, npo- g, Ka
WeALIEro Yepes nonepeyHoe ceuenue npo- 4
BORIiMKa, oT Bpemenu (puc. 1.29). Kakoi 2
BUJ MMeEET 3aBHCMMOCTh CWJIBI TOKa B
NPOBOZHHUKE OT Bpemenn?

Ha ckonbsko paBHbIX 4acTel Hajgo paspe-
3aTh NPOBGIHNKCONPOTHRIENNEM 100 On ,
4To0LI NPH NapaUIENIbHOM MX COefuHe-
HUH TIONY4UTH conpoTusienue 1 Om?
Haiitu conporusnenye Mexay Toukamu 4
¥ B npsMOYrobHOro KOHTYpa €O CTOpO-
namu- @ u b (puc. 1.30). Conporusnetne
eAVHULDI ATTMHBI IPOBONIOKH, U3 KOTOPOIf " L S
M3TOTOBNEH KOHTYP, PaBHO A. A B
BonbTMeTp C BIYTPEHIIMM CONPOTHRIIEHH-
eM R, MOXeT M3MepATh HanpsXeHUs
BILIOTH f10 U,. YTO HYXII0 cAenaTh, 47065
YBEJIMUUTH Npefes HaMepeuuii 3Toro
BOJILTMETpPA B n pa3? 168 6B 108
AMniepMeTp ¢ BHYTpeHHMM CONpo- ——@)—4—=
TMBIEnMeM R, Moxer u3mepats B 10xOm ' C
3HAUCHMA CHJIBI TOKa BIUJIOTH 10 .
Yto uHyXHO cAenaTk, 4TOGbI MOBBI-
CUTL Mpefefl U3MEPEHUH 3TOro am-
nepMeTpa B a pa3s?

Kakoii Tok mokaxer amnepmerp (puc. 1.31)? IloTeHUMaNb Togek
B » C pasibi 16 B n 10 B, cOOTBETCTBEHHO.

YTo nokaxeT uieanbHblil BOJILTMETD, MOAKIIOYCHHBIA K KIeM-
MaM HCTOuHMKa, Yepe3 KoTopetit Teuer Tok I? IXC & u ryr-
petiiiee CONPOTURIEHNE F MCTOTHUKA CIUTATh HIBCCTHRIMMY, Pac-

0 1 2 4e¢
Puc. 1.29

o

Puc. 1.30

Puc. 1.31
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© pMcynkax 1.32a u 1.326.

B.8.

B.9.

B.10.

B.11.

C.1.

C.2.

C3.

CMOTpETh CTyYaH, NOKa3aBHEIC Ha 3) 6)

Kak M3MeHMTCS KoNU4ecTBO Ten-
JIOTH,  BHICNIAEMOE  3MEKTPO- -
IUTATKOM, €CJIH €€ CITUPaNb YKO,
THTh? ‘

e
5

TIpu XakoM COERMHERMHM CHMpa- Puc. 1.32
JieH ABYX Harpeparelicil - mapai-
JIENLHOM WM NOCIIEAOBATEILHOM - BO3AYX \8, r
B KOMHaTe Harpeetcs ObicTpee? T
Inst cxembl, W300paKEHHOW HA PHUCYHKE
1.33, nocTpoiiTe 3aBHCHMOCTb MOIIEHOCTH __R_
ucrounnka P or cwiel Toka I B nenm. — *
3OC wucrounuka &=2 B, ero BHYTpeHHEE
' Puc. 1.33

conporusnenne r=0,5 Om.

Ins cxemsl, H300paXeHHOI Ha pMCyHKe
1.33, nmocrpoiite rpadpuk 3aBucumoctn KIIJI ucrousmnka i ot
cunst Toka I. IJC uctounuka &=2 B, ero BHyTpeHHEEe COMpO-
THBRIEHHUE r=0,5 OM.

Mporpamma C.
Ha pucynke 1.34 npeacramneHa 3aBucH-
MocTb cunbi Toka B AL 4 6 r

NIPOBOAHUKE OT Bpe-
menu. Kakoit 3apsaj

t

1
npowiea Ho NpoBoOA- v E 0
HUKY 32 4 ¢? ' ~
Ka::y U3MEPHTL cON- ®1234 b e A
POTHRJICHHE PENCTO- Puc. 134 Puc. 1.35
pa, MMes WCTOYHHK
TOKA C HEN3BECTHHIMH XapaKTEPUCTUKAMM, BOJILTMETP M aMIiep-
MeTp C HEU3BECTHHIMM BHYTPEHHUMM COTIPOTMRIEHUAMM?
BueimiHee CONPOTMBACHUE B 3aMKHYTONM/ LENM NpeNCTaBIseT
c060if ORHOPOKHOE NPOBONIOYHOE KOJIBLO ¢ HOM3YHKOM, obecre~
YUBAIOMIMM B TOYKe B ckonb3sumii koHTakT (puc. 1.35). IIpn
KaKOM TNONOXKEHUH NOM3YHKA HOKa3aHUA BOJIbTMETpa GyAyT HaM-

17



Ca.

C.5.

Sonumumu? Hapucyiite kayecTBeHHO 3aBUCMMOCTD NOKa3aHHA
BONILTMETPA OT NONOXKEH WS NON3YHKA, BbIOpaB 32 HaYaNo OTCUETA

TOUKY A. Conpomrme}meu IIPOBOJIOB IPEeHEOpEYb.

OnpeacnuTe Hanpasiaenye TOKa Ha y9acT-
Ke 1enu, n3obpaxkeitnoM. na pucynke 1.36.
Noretignan Toukn A ¢,=20 B, Touku .a_r-_-;—,-}l»——a
B ¢,=15 B. 3IC ncrouimka Toka A B
&=10 B. .

HBe dDaraper ¢ opua KOBBIMM BE /(Y SHHH-
MH COLPOTHBIEMMAMHA COCN Al (I Tak,
yro 3J1C -00pa3oBaBIueros .t ¥ CTOYHUKa
pasna &. BIC onuoi u3 Larapeit papna 382 . HiobpasuTe Bce
#O3MOXKHDBIC CXEMDI Br)Y oue s Garaped ¥ Juis KaXI0iM CXeMbl
oupeneante DAC Broy.oii Harapen.

B tieth BKITIOUEHET [t (2JILHO MEIHAS M CTWIbLAA [IPOBOJOKH
OXMEAKOBOH JUINE 1 K.oouenus), B KakGi U3 TIPOBOJIOK BhIIENAET~

Puc. 1.36

! OONLIIAS TC LUV AR MOXQHOCTb?

B nenu, cdney;mn.,ch WICWIBHLIH UCTOY-

. e C K
BUK 1oRa ¢ U0 £, p3McTop ¢ Heu3BecT- + =
MBEM COFYVOV R SLCTTHIEM W Mﬂ/ KEnHbIH ’10
pazuocs v usreliiaios U=2% komjeuca- R &

vap o oreovd C, 338MIIKGOT KO {puc.
1.57). T"aBHO M BuIZIIIIBUICSCH B [J€3HMC-
TLOC YSIII0 H3MEHC: ik 0 DHCDT Ui KOIIAEH-
catopa? '

Bam ueobxonumo 3apsaauTs akkymyssitop ¢ JJIC &=12 B n
BHYTPCHHUM cORPOTHBIIENHCM r=0,5 OM, MMest B HUIMYHKH rene-
patop ua 14 8 u uabop pesucropos. [Ipeanoxunte 3nekTpudec-
KYIO CXUMy M PACCUUTANTE ¢e NapaMeTphbl, €CJIM TOK 3apsiiiKU
I1=2 4.

Puc. 1.37
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1.5. nexTpomMarnernim

. Tiporpamma A. -
A.1. Onpenennre Han- 2) 6) 5)
i::dnnneﬂne’ CHIIK i'..e : ET- l B
epa, - AeHcT- .
S Y — — I S
MO# IIPOBOAHKK C
TOKOM, Haxoas-
muficA B MarkT- Puc. 1.38
HOM rone
» (puc. 1.38).
A.2. Hmerorcs ABa NPAMBIX nposona Mepsutit 2 ,
NPOBOJ JIEXKMT Ha CTOJie, A BTOPOM Haxo- = , =
muTcA B Bo3xyxe. Hanpamnenue Toka B 1 I
NEpBOM NPOBORE MOKA3aHO Ha DUCYHKE »5mmmmmrrdorromory
1.39. Kak gomkeH ObITh HANIPARJIEH TOK BO '
" BTOpOM MpOBOAE, 1T00LI NEPBbIil NpoBoR
MOI' OTOpBaTLCA OT CTONA? Puc. 1.39
A.3. TIpoBogHMK WIMHBI | Y MacChl m NEXUT
Ha ropu3oHTaNbHOM cTone. Kakoii cunbl Tok Heo6xoaumo mpo-
MYCTHTh TI0 NPOBORHMKY, YTOOB OH CABHHYJCS C MeCTa, eClH
MHIYKIUS BEPTUKATLHOTO MariUTHOrO NONsA paBiia B, a Koad-
UIMENT Tpenns pasen p?
A4, Onpepenwre nanpapieHue cunsl, REHCTBYIO-
el Ha ABWXKywmiica 3apan ¢ (puc. 1.40). 39
Paccmotpure ciyuan: a) ¢>0; 6) ¢<0. 7
A.S. H3BectHo, UTO €CJIM CKOPOCTb Vv 3apsHKENHOM q.—_»
4aCTHIB! NEPNEIVINKYIIAPA UREYKIUM ORHO-
pOAIOro MarHUTHOro mojs-B, To ona Gyger v
JABUraThes 0 okpyxnocru. Onpeaenure pa,zmyc Puc. 140
ITOH OKPYXHOCTH, €CJIM Macca m M 3apsi g
YaCTUNBI M3BECTHBL.
A.6. B ycn‘on‘mxx 3ajauu A5 onpenenute neproa obpalenns 4acTu-
. O6bAcuuTe, moueMy NepuoA obpallenis lie 3aBUCHMT OT
cxopocrn JaCTHUbIL.
6-17
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A7

AS.

A9,

B.1.

B.2.

B.3.

B.4.

BS.

- CHJIA TOKA HU3MCHACTCA CO BpCMCHEM Tak, lzv

Yemy paBeH NOTOK MaruMTHOM MHIAYKIMHK Yepe3 KOHTYP IIOMIA-
ABIO §, €CIIM YTON MEXIY HOpPMANILIO K KOHTYPY & ¥ MarHUTHOM
ungykuueit B pasen: a) 0°; 6) 30°; B) 90°; r) 180°?

B KaTymky BcTaBnsior crepxeHs u3 deppomaraeruka. Kak npu |
3TOM M3MEHUTCA MHIYKTHBHOCTb KaTymiKu?

B xarymke ¢ nunykrusHocToio L=0,1 I'e A L A

KaK TOKazaHo Ha pucyHke 1.41. Yemy 8

pasHa DJIC camounngyknuu? 4

0 1 2 3 t¢
Puc. 1.41

Mporpamma B,

Beyinuuny MarHUTHOH MHAYKIMY B TOYKE
O MOXHO NpPEACTaBUTL B BUJE:
B(0)=AuJ/R. Onpenennte Ko3¢dHUUEHT NPONOPIMOHATBHOCTH
1A cay4aes, U300pak: i HbIX Ha pUcyHke 1.42,

Yemy paBHa cuna BazumMoeicr-
BYS MPOBOJIOYHOrO KoJibHa, MO
KOTOpOMY TeYeT ToK I;, u npanio-
ro mpoBofiuka ¢ Tokom I,, pac-
AOJIOXKEHHOTO HA OCH Konblia (puc.
1.43)?

[puTAruBaeTcs WK OTT UTKMBAET-
CA OT HENOJABMXKIONO NOCTOSHIIHOTO
MaruuTa. Kouryp ¢ tokom (puc. 1.44)? Kak naMeHuTcs orBer,
€CJIM Hafnpasiiele TOKa B KONTYpe OyAeT NpOTHBONOIOKHO YKa-
3aHIIOMY Ha pucynke?

[Ipurarusatorcs

WIK OTTaNKMBAIOT-

1 I ’
cl ABa NPOBOAA- 5 gt [T NI
HMX KOJbIA, HO )

KOTOPLIM MAYT
TOKM B Hanpasie-
HUAX, MOKa3aHbIX
11a pucynke 1.45?

Onpeaenure yckopelive 2J1CKTpola B TOUKe, BaXoAAUIEHca noce-
peaMiie Mexly ABYMs NpsiMbIMH JUIMHHBIMY IIDOBOAMH, 11O KO-

a) 6)

Puc. 1.42

Puc. 143 Puc. 1.44
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B.6.

B.7.

B.8.

B.9.

B.10.

B.11.

TOPBIM TEKYT TOKH B OJIHOM HallPaBJiCHHM.
Bcemu cunaMu, KpoMe MarRMTHBIX, Hpe-
HeOpeys.

INeKTPOH BPaIACTCH B OAHOPOJHOM Mar-
HUTHOM [10JI€ 1O KpyroBoii opbute. Yemy
paBHa pabota cvans Jlopenna 3a nepuon?
3a nonosuHy nepuona?

3apsikeHHaA YACTHIA RICTAET B NIOJKYTIPO-
CTPaHCTBO, 3aHATOE MATHATHLIM TIONEM,
NOJ{ YIJIOM & K ero rnaiuie {(puc. 1.46).
Hapucyiite Tpaexropuio ee- ABMKEHMA,
eciau a) ¢>0; 6) g<90.

UmMeioTea pacnionoXeRnpili k ORHOM WI0-
CKOCTHM NpAMOM HpOBOjiHMK C TOKOM M
npaMoyronbHast pamia (pric. 1.47). Onpe-
IEJIATE  HanpapJICHME HAIJTYKIMOHRHOIO
TOK2 B paMKe, CChM OHA: A} npubnkaercd
K TpoBony; §) YHansieTca GT IpPOBOAA.
T1pAMOI NPOBOJHHUK IINEH [ | IEPHeHAU~
KyJIAPHBIH JTMHMAM MArH¥THOM MHAYK-
1M, ABWKETCA CO CKOPOCTLIC V B OfHO-
POAHOM MarHuUTHOM NONE ¢ MHAYKIKEH B
TaK, 4TO Y70 MEXHiy BEKTOpaMH v u B

00

Puc. 145

Puc. 1.47

Moxer uarmenaTsca ot 0° go 180°. Tlocrpoiite rpaduk 3asncH-
MOCTH Pa3sHOCTH HOTCHHUANOB, BOIHUKAIONIEH Ha KOHIAX Npo-

BOJQHMKE, OT Yijia «.

B xaTyuiky, 3aMEHyTYy!0 Ha AMEEPMETD, BRBATAOT MArHUT (pHC.
1.48). Oripenenure HanpaskeHue TOK3 Ha yuacTxe BC.
B karymike ¢ MEIyKTHBHOCTEIC L=0.1 /B CHJIa TOXa “3MCHACTCA

€O BpEMEHEM
TaK, Kak Mo-
Ka3ano Ha pu-
cynke 1.49.

%

1A

8 g

Vi

0 1 I 3 47c
Puc. 1.49



C.1.

C.s.

C.6.

Hapucyitre rpadux 3aBucumoctnt IAC camoungykuuu ot

BpEeMeEnu,

INporpamma C.

B ogHOpOAHOE MArHUTHOE MOJE BAETACT MO YITIOM « K CHJIO-
BLIM JTMEMAM 3apsDxeHHas wacThna. TTo xakoif Tpaekropuu OHa
6yner nsurarbca? OnpenesuTe NapaMeTpsl 3TOH TpaeKTOpUH,
€CJIM MHAYKUASA MarHUTHOro nojis B, a CKOpoCTh 9aCTHIEI V.
3apsan ¢ u MacCy m YacTHIBI CYMTATh U3BECTHHIMM. '
3apsikeHHas YacTUIA RBIDKETCA PaBHOMEPHO U NPAMOJIMHENHO
BO B3aWMHO NEPIEHAMKYIAPHBIX 3JIEKTPHYECKOM U MarHUTHOM
nonsix. KakoBa MMHMMabHAst CKOPOCTh YaCTHIBI, €CIM Hamps-
KEHHOCTb 37EKTPUYECKOro noist E, MHTYKIMA MarHUTHOTO NOJIA
B?

B KOpOTK03aMKHYTYIO KaTYyIIKy OfUH pa3 ObICTpO, ApPyToM pa3
MEMJICHHO BABMIalOT MOCTOSHHBI MarHuT: a) OMHAKOBLIA 1N
3apsj NpoTeKaeT no Karymke? 6) ofMHaKoBas M COBepLIaeTCHA
pabora suerHe# cvioi?

3aMKHYTEI POBOAOM MeETaUIMYec- A
KNt crepxeHb AB nepeMemaiT B ; SEANN
HEOAHOPOAHOM MarHUTHOM II0JIE TaK, N} / \S\
YTO N0 HEMY MIET TOK OT TOYKH A K N BN
Touke B (puc. 1.50). B kakoif u3 w B
9THUX TGYEK BBIIE NOTEeHNMan?

Puc. 1.50

HWHagyKinusa MarHUTHOTO MOJISI, CHMJIO-
Bble JIMHMM KOTOPOIO MNEpHEHAMKY-
NSAPHBI IJIOCKOCTH TOHKOIO POBOASLIEIO
KOJbI{a, M3MEHAETCA TaK, KaK I0Ka3aHo Ha By
pucynxe 1.51. Hapucyiite rpadpux 3asu-
CUMOCTH CHJIBI MHAYKUMOHHOIO TOKA B
KOJBIIE OT BpeMeHu. Paguyc kosbla r, ero
conporusnenve R. Kakoe konmiectso ',o 21,
TEIUIa BBIIEIMTCH B KOJIBIE 32 BpeMA 24,? Prc. 1.51
HMeloTcs ABe KaTylIKH, PacnoNOKEeHHbIE :
KoaxcHanbHo. Bo BHemHe# katymke nop AeficrsueM I C ncrod-
HMKA CHJIa TOKa H3MEHSIETCA CO BPEMEHEM Tak, KaK I0Ka3aHO Ha
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C.7.

A.

1.

-

pucynke 1.52. Kak 1 I
npH 3TOM H3MEHA-
ercA CWia TOKa BO
BHYTpCHHEH KaTy- _

mke? - >
3aBUCUMOCTL CHJIbI T 3 0 Wt
TOKa B KATYHIKE Puc. 1.52 Puc. 1.53
UHAYKTHBHOCTH L

AABJISIETCA KBaApaTU1HOit GyHKuMei ot BpeMenu (puc. 1.53). Kak
3aBucHuT I C caMOMHAYKI{MM OT BpeMEHHU?

Hapucyiite npumMepHblit rpaduk Toka B IIeNIX OT BPCMEHHU TIpH
pacrpsiMJIEHUM NIPOBOJIOKH, U3 KOTOPOM CJielaHa KaTyllKa M-
nykrusHOCcTH (puc. 1.54).

-

B onHOpoaHOE MarHuTHOE MOJie BHOCAT - L
TOHKOE CTIBHOE KOJBIO. TaK, 4YTO €ro
IUIOCKOCTb HapajuiesibHa CHIIOBBIM JIMHU- ]
saM. HapucyliTe KapTMHY CWIOBBIX JIMHAA. D

Puc. 1.54

I'masa 2. KoneGanns u Bosmsl
2.1. Mexannueckue xoreGanus ¥ BOJHLI

Hporpamma A.

CMmemienre MaTepualibHOW TOYKM ONMCHIBACTCA YPaBHEHHEM:
x(f)=5cos(nt+xn[2), rue x - B MeTpax, t - B CEKyHfax. a) B kakoii
TOYKE TPAaCKTOPUH JaCTMIA HaXoAMNach B HAYAJILHBIH MOMEHT
BpeMeHU? 6) YeMy paBHa aMIIUTYAA A , WAKITHUECKAs 4acToTa ®

M HauwibHat dasa @, KonebaHuii? ”’;'VB\
B) KakoBa MakcMManbHas CKOpPOCTH
v,, dacruus? 0 C /\
Ha pucynke 2.1 npeacrasneHa 3aBy- x\ 2z 3x1tc
CMMOCTbh KOOpDRMHATHI X KoJeGnio- l \_/

Puc. 2.1

LIErocsl Tejla OT BpeMeHW. a) Yemy
paBHa OUKIMYECKas JacToTa Kojieba-

-1
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A.3.

A4,

A6,

A8,

A9.

A10.

nui? 6) Hannmure 3akon gsuxenns tena x(r). B) Onpenennre
3aBUCMMOCTDb TPOEKIMH CKOPOCTH Vv, Tesla OT BpemeHu. r) B
Kakoil u3 Touek: B uan C yckopenwe tena Sonbuie?

K npyxuiie noouepejiiio NoABELIMBAIOT ABA Pa3NIMYHBIX IPy3a U
M3MEPSIIOT NEPUOLI MILIX KonteGannit. Jst rpysa maccoiim,=1 xr
ucpron KoneGanuh T;=1 c. Yemy paBua mMacca BTOPOro rpysa,
eciiu nepuoy ero kosicGaunii T,=2 c?

B Kakux npejesiax U3MENsACTCA Bec TeJia MacChl m, COBEpLIalo-
IEro Mansie BCPTHUKANLHLIC KojicbanuAa ¢ aMOauTypoid A aa
APYXUHC KecTKOCTLI0 k? TIpu KakMX 3HAYECHMSIX aMIUIMTY/Ibi
Konebaluit Teno B HCKOTOPLIC MOMECHTLI BDEMCHU HCIIBITBIBACT
11€BECOMOCTD?

3a OII0 Y TO Xe BPcMsl NIePBLIA MAaTCMATHIECKUIT MasTHHE ge-
naer 1 koucBanue, a BTopoit - 3. Y KaKoro U3 HUX KOpoYe HUTH
M BO CKOJILKO pa3?

Yemy pasna sueprisst rapMOHUYCCKUX
xoneBGanuit rpysa Maccel m (puc. 2.2)?
Asmunutyra xoncGanuit 4, >eCTKOCTb k
apyxuibt k. Mamcuures v noxyueHnoe m
Barau BbIpaxcHUe, coiin rpys Oyner nop- AT
seuiell Ha NpyXuiic K HOToKy?

Ha pucynke 2.3 u300pakena 3aBUCHMOCTh
KMYUETUUCCKOH 3Hiepruy Konebniomerocs
tena or spementn. YeMy paben nepm- KT
o1 xonebauuii Tena? K
Yemy paseur nepuoy kosiebanuii ma- *
TEMATHICCKOFO MaATHMKA C JUIMION
sut [, nmaxoastueroca na Gopry
WCKYCCTBEHHOIQ CNyTHHKa 3emnu?
YeMy paBenl nCpUOR  NPYXHUHIOTO
MasiTBMKa (KecTKOCTb npyxuunt k,
Macca rpysa m), lipuKpennentoro K notTojiky cnyTHuka?
CobcTpennas yacrora konebannit mocta pasna v. C Kakoit cko-
POCTBIO HE CHAELYET AITH 110 MOCTY, ecJin JulnHa Bamero mrara [ ?
TTonepetian BoNNA PACAPOCTPAHSACTCS B CPERE CO CKOPOCTHIO
v=100 amfc (puc. 2.4).-Yemy pasna juiuna sonnst A? Kakos me-

Puc. 2.2

T 2t 3I‘r 4t ¢
Puc. 2.2
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B.1.

B.2.

B.3.

B.4.

B.S.

puoR  koneGanuil vacrui  Cpegbi?

Hapucyiite npodunb Bonusl - depes /\

1/4 nepuona.

Mporpamma B.

Ha pucynke 2.5 npeacrasneH rpagpuk
3aBucuMOCTH (aabl KosneGaumit or
BPEMEHM. AMminTyna  xonebannit

100 3 zoo\ M

Puc. 2.4

A=1 cu. Hanuwure ypasuenue RoneGanuii Tena (3aBUCHMOCTD

CMEUEHUsA X OT Bpemenn) €CIH OHM
NPOMCXOAAT MO 3aKOHY KOCHHYCA.
TTonserennoe Ha NpyX1HE TEJNO COBEpIIa-
€T MIble BEPTMKWIbHbIE KojeGanus.
MakcHManbHOe 3HaYeHUe CKOPOCTH Tena
v_, MaKCHMaNnbH0€ 3HAYeHUE YCKOPEHUs
a,,. OnpefenuTe aMILIATYRY ¥ LMKINIeEC-
KYI0 4acToTy KoneGanui,

Ha pucynxe 2.6 npegcraenen rpagux
3aBUCHMOCTH NPOCKIIMM CKOPOCTH Koneh-
JIOLIErocs Tena oT cMelieH s, a) Onpene-
AUTe HUIKIIWYECKYIO 4YacToTy koneGaHwuil.
6) B nauanbHbIit MOMEHT BpPEMERY COCTO-
sIHUe ABIDKEHNST TeJla BLIPAKAETCH TOYKOM
B. Kakoii Toukoif Gyaer BoIpaxeHo COCTO-
sIHKE TBUXEHMS TeTa Yepes 7 CeKyHR?

9, paal

T

11 0 1 x M

-2
Puc. 2.6

Teso, cnocoOHOe COBEpLIATD FAPMOHMYECKHE KONIeOaHUs, OTBEIU
OT-TIOJIQXKEH A PABHOBECHS U TIPHAATH eMY HEKOTOPYIO CKOPOCTD,
HaNpaBNEHHYIO! a) K HOJIOXEHHIO PaBHOBECHSA; §) OT NONOXEHNA
paBHOBeCHA. BeslMurHa CKOPOCTH M HaYILHOrO OTKIOHEHMS B
oGounx cry4anx cAMHAKOBa. B KaKOM cjlydae aMIDIMTYRa Koneha-~

Hui Gyaer Gonbuie?

K cBOBOAHOMY KOHIY HpVIKPETUICHHOI K IOTOJNIKY IETKOM NPy KY-
Hbl DOABELUUBAIOT I'PY3 (pyKKHa He Ae(hOPMHUPOBaHA) U OTITyC-
Karor 6e3 HauanbHo# cxopocTi. Onpefenute NEpHOL KonebaHMiA,

€CAIM UX aMIUIMTYN A paBHa A.
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B.6.

B.7.

B.8.

B.9.

B.10.

B.11.

B.12.

B.13.

Ha onHOM M TOM e pe3nHOBOM 3) 6)
LIHYpE NTOABELIUBAIOT OXUH M TOT XKe
rpy3 asyms cnocobGamu (puc. 2.7).
Haligure oTHOIIEHHE 9acTOT Malbix
koneGaHuit B IepBOM M BO BTOPOM
cIydae.

ITepuon ManbIx xoneﬁanuﬁ NOIUIaBKa
Ha nosepxHOCTH BoAb! T;=1 c¢.Kakum
6yaer nepvon xoneBanmii Toro ke nomlaska Ha NMOBEPXHOCTH
XHJKOCTH C IUVIOTHOCTBIO p=4 Ifcm>?

Touke mofBeca MaTEMaTHYECKOro MaATHIKA [UIMHBL | CO0GmaroT
rOPU3OHTAIbHOE YcKOpeHue a. YeMy 6yaer paBeH nepuoj Koje-
Gauuit? MiaMeHuTCcA AU ‘NIOJIOKEHNE PAaBHOBeCHMsA MasTHUKA?
YeMy paBHa 3JHEPrdsi FOPU3OHTAILHBIX KojleGaHMM Tena Ha
npyxune (puc. 2.2), ecnu ero oTBOAAT Ha PacCTOAHKE AXx OT
NOJIOKEHUS PAaBHOBECUA U OTITYCKAIOT, IPHYEM B 3TOT MOMEHT
CO CTOPOHBI NPYXXMHbI Ha Hero AeicTeyeT cuia F?
TIpy>xuHHBI# MasTHUK Macchl M coBepIlaeT Mabie CBOGORHbIE
xoneGaHMa Ha PIaKOM TFOPU3OHTAILHOM CTOoNIE. B HekoTOpHIii
MOMEHT BDEMEHM Ha HEro majaeT CBEpXy MIACTMIMHOBBIA
LIapUK Macchi m ¥ npuiaumnaet. CYuTas coypapeaue abconioTHO
HEYTIPYTUM, OMpEAENUTE, KaK M3MCHMTCA IHEPrUA KoneOGaHMmil,
€CJIM COYMapERMe NPON3ONLIO: a) PH NPOXOXKACHUH NOJNOXKEHMS
paBHOBecHA; 6) B MOMEHT HauGONBILIErO OTKIOHEHHA.

Lllapuk Maccel m, 3aKperieHHbid Ha HUTH JUIMHBI [ , OTKIOHIWIH
OT NONIOXKEHHMA PaBHOBECHS 11a HEGONBIIOM YTOJI @ M OTIYCTHIIN.
YeMmy paBna 3Heprus KoneGanmii? KakoBa OGymer pabora cuibl
TAXKECTH B TOT MOMEHT, KOT/la INapuK 06J1aiaeT CKOPOCTHIO v#0?
AMIUINTYRQ 3aTyXalomux KojieGaHMil MaATHMKA 32 BpeMst
yMeHsbHnach Bieoe. Kak 3a 310 BpeMs H3MeHWwIacs MEXaHMYEC-
Kast 3Heprus MaaTHuKa? B Kakoif BU 3HEpruyM oHa mepenuia?
Hcrounmk 3Byka M3iyyaer IWIOCKYIO BOJIHY € 4acTOTO# v, KOTO-

Puc. 2.7

pasi PacmpoCTPaHsAETCA B ABYX pasnuyHbix cpefax (puc. 2.8).

nYHKT"pH_blMH NUHUAMHY OTMeEUeHb! JUIOCKOCTH, BCC TOYKH KO-
TOPbIX B AAHHbI MOMEHT BPEMCHM NPOXOAAT NONOXECHNE paBHO-
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B.14.

C.1.

c2.

C.3.

Ca4.

- MOCTB IIPOCKUHUH YCKOPEHUA rapMOHNYEC-

Kake# M3 Cpell CKOPOCTb PacnpOCTPaHEHHA BOJIHbI

Becus. B
Gonniue?
1 eda 2 F
Pty ¢ Cp' ' ‘ ‘ -P
EEREE- SN A
EERRE SR A
HiHE B
t1 641 ) ] 3 ]
R
ucmounux 3gyxa

Puc. 2.8 Puc. 29

IMonepeunas Bonna aBwxercs BieBo (puc. 2.9). Onpenenure

HanpapJlcHUE ABAXKCHUA TOUYKM B.

Iiporpamma C.
Ha pucynke 2.10 npexacrannena 3aBuUcH- 41 % M/t

K1 konebonierocst Teia OT CMeLeHHUs. ‘
OnpenennTe MakCUMaIbHYIO BEJIMMUHY TON 1 xm
CKOPOCTH. -4|---N
MaremaTtnueckuii MasATHUK COBepuIaeT
cBoboatbie Manbie KonebaH M C IEPUOLOM
T. KakuMm Gyner nepuog kosjieGaHUM ToOro
XKe MasTHMKA, €C/IM B NONOKEHUM PaBHOBECHA OH OYJET UCTIRI-
THIBaTb a6CONIOTHO YIIPYTHE COYRAPEHMA C BEPTHKANLHOK CTeH-
koii? HM3006pasute 3aBUCMMOCTH cMelleHHs -x(f) M NPOCKUMM
ckopoctd v, (f) ansa storo oryyas. Kak uamennica Gul nepuog
KoneGanuii, ecnu coynapenue He 6610 651 aGCOMIOTHO YTIPYTHM?
TIpn npoxoXaeHWU TONOKEHWSA PaBHOBECHUA  MaTeMaTHYECKHI
MasITHYK, COBEpIIAIOIIMI Malble KoslebaHUs, MMEET YCKOpeHHe
a. Kakoe yckopenue ot GyeT MMeTh B BEpXHEi TOYKE TPaeKkTo-
pun?

MareMaTHyeckuii MasTHUK IPUKPEIVICH K TOTOJKY aBTOMOOWA,
ABMXYLIEroCA C NOCTOAHHONW CKOPOCTbIO V INO: a) BLITYKIOMY
mocty; 6) BOrHYTOMY MocTy. CpaBHMTE NEpHOABI KoneGaHuit
MasTHHUKA NPU NPOXOXAEHHH aBTOMOGHJIEM CEPEMH MOCTOB,
€CIIN pafiMyC KPUBU3HBI R MOCTOB ORMHAKOB,

Puc. 2.10

8-17 27



C.5.

C.6.

C.7.

C.8.

C.9,

PemuTe 3ajauy BS8 mas CNTY4ast, KOrAa YCKOPEHHE 4 TOMKH HOA-
BCCA COCTaB/IACT YO/l & € FOPH3OHTOM.

Yactora Manbix KoNcOaHUR XURKOCTH B

U - obpasnoii Tpybke (puc. 2.11) pasua e

o . Yeny OyaeT pasHa yacToTa koJyiebanuii, '

CCHH 1PH TOM XKe 0dbeMe XHUIIKOCTH HaK- @ Q
AoHKHTL TpYOKy Ha yron a?

JBa 0/iNHaKOBBIX IO pa3Mepy KyOuka u3

Pa3ILIX MATCPUANOB NOIHOCTHLIO IOFpyXa-

10T B BOAY TakK, 4TOOBI MX BEPXHAA I'DaHb
COBUGAANA C MOBCPXHOCTBIO BONet, w or- 15 A=
nyckator. [THOTHOCTE MNepBoro Kybuka 4
p,=0.8 rfea®, Broporod - . p,=0,5 rfem’, 2
IUIOTHOCTH BOAbL p, =1 rfca . Onpenenure
OTHOMIICHWC MaCTOT ¥ JHCPTHit KoncGaunid
kyOukos. Koncbanug KyOMKOB CuUMTaTh
TapMOHUICCKHMM,

Ha pucynke 2.12 npepacrasncH rpaduk
3ABUCHMOCT N HOTCHIMANBLHOM 2HCPIUM HCKOTOPOTO TeJia OT KO-
opiivnaret x. [ocTpoiiTe rpadmMk 3aBUCMMOCTH NIPOCKILM KBA3H-
YUPYIO# CUIIBI OT KOOPAMHATBL X W ONPC/ICHUTE YaCTOTY Koneba~
1uil, ccilM Macca Tejia m=2 XT.

Ha picynxe 2.13 nokasanbl TpM 3a8UCHMOCTH HOTCHIIMATBHOM

Puc. 2.11

-2-1012 x, cm
Puc. 2.12

ay 8 I ) 7
0 x f of \ x 0 x
Puc. 2.13

UCPIUM TEIIZ OT KOOPAKHATH X . B HauanLHLIA MOMEHT BpeMEHH
TCHO HAXOJIHTCSH B TOYKE C KOOPAUHATOR Xx=0 M MMEET HEKOTOPYIO
ckopocTs v *0. OnuuinTe faNLHEHINKA XapakTep ABHXCHUA B
KDKJIOM U3 TPCX Cy'aes.



C.10.

C.11.

C.a2.

2.2.

A1,

A.2.

A3.

A4,

Ha pucynxe 2.14 npejicraniicHa 3aB#-
CHMOCTb CMEIIICHHA Tella  OT BpeMe-
uu. ITocrpoitTe cxeMaTWYHO rpaguk
3aBMCHMMOCTM  TIPOEKIIMM CMJIbI COTI-
POTHBIICHMs OT BpeMenn. Onpenenure
paboTy CUJI CONPOTURICHUS 32 BpEMA
€, €CJIW HaYaNbHag 3Heprua Koneba-
nuii (npu 1=0) pasna E,.
MaremarudccKkuil MasgTHUK COBEpPILACT Manble KonebanusA B
OJIHOM MJIOCKOCTHM ¢ aMILIMTYAOH A M vacToroit w. B mMomenr
MAaKCUMaILHOTO OTKIOHCHHS WIApHKY MAasTHMKA  coobnialor
HeOOJNBIIYIO CKOPOCTh v NEPNEHAUKYIAPHO IJIOCKOCTH KO7eHa-
nuii. ITo Kakoif TpaekTopuy OGyAET ABMraThCA HApHK?

B mHype ¢ ABYMS 3aKpPeIUICHHBIMH KOHIIAMH MOXKHO BO3GYIUTh
CTOSTIHE BONHBL: a) C TPeMs HYYHOCTAMH; 0) ¢ deThipbMs my'-
nocramu. Haity otnoienue yactor koneGanuit To4ek mnypa,
COOTBETCTBYIOUIMX Ciiy4asiM a) M 6).

Puc. 2.14

ﬂepeuemmu‘i TOK. BHEKTPOMaI‘IIHTllLIC KOJ1€danng 1 BOHIbI

Hporpamma A.

3aBHCHMOCTE CUJILI TOKA B LIETIH OT BpEMEHY MMeeT BHUA:
I=1,41sin(r?) rne I - B AMnepax, a t - B ccKyHjax. a) Yemy
paBHBI AMIUIMTYAA M JielicTBYylOIEe 3HAYeHME cuiibl Toka? 6)
Kakos#i cwibl Tok 6yller B uenu npu t=1 ¢?

B ycnosusix 3axa4u A.1 onpegenuTe, Kakoe KOJIMYECTBO TeIIOTHI
BLIAGAWTCA B LENH 32 Bpemsi t=100 ¢, ecnut ee akTHBHOE CONpO-
TUBICHAE R=2 OmM. .
KonefarensHbii KOHTYP, COCTOSIIIM A 13 KOHACHCATOPA n'xaTym—
KM MHIYKTHBHOCTH, HaCTPOEH Ha NpMeM BOJNH ¢ AinHOH A. Ha
KaKY10 JUIMHY BOJIHBI 6yne'r HaCTPOEH KORTYD, €CJIM €MKOCTh KOH-
Jecaropa yBeiwduth B 8 pa:s, a WHAYKTMBHOCTH KaTYHIKH
YMEHBIINTH B 2 pa3a?

KoneGaTenbHbiil KOHTYp COCTOMT M3 xOHAEHcaTOpa eMKocTuC
¥ KaTyWiKU WHAYKTHBHOCTH L. Onpeenure MakcHMalILHOE 3Ha-
genue IIC HBAYKIMY B KaTylIKe, €CNH MAaKCUManbHLI 3apan
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AS.

B.1.

B.2.

B.3.

B.4.

B.5.

‘psokenua U Chawana 3aMBIKAIOT KIIOY

Ha KoHjencatope ¢,. Yemy paBHa 3Hep-
rua konebannii? ‘

3apskeHHbIA 0 HaNpsxeHuA U KOHIEH-
catop eMkoCcTH C MNOAKIIOYAIOT Yepes.
KJII0Y K KaTylke MHTYKTHBHOCTH L (puc.
2.15). I'ne Gymet cocpeRoTodeHna JHepris
Kosiebannii yepes 1/8,1/4, 1/2 nepuopa?

Mporpamma B.
B 1enb nepeMeHHOTO TOKa BKIO- 3) -

4al0T IAMITIQYKY IOCTIE{0BATENLHO:
a) ¢ xonaeHcaTopoM; 6) ¢ KaTym- 1_|

Koi mMujayxrusHoctd (puc. 2.16). ~

Kak uaMenurcst Hakasl IaMIovuKH,

€CJIN: a) YBEJIMMUTH EMKOCTh KOH~-
nencaropa; 6) yBenWuHTE MHAYK-
THUBHOCTb KaTYIIKH?

IBa O1MHAKOBbIX 3NICKTPOMOTOPA BKJHOYAIOT B CETh € OMHAKO-
BbIM HanpsxeuueM. OiMH MOTOP BpalllaeTCs BXOJIIOCTYIO, a ApY-
roi coBeplacT HEKOTOPYIO NOJNIE3HYI0 MEXaHWYecKylo paGory.
Korops1it M3 nux ckopee Harpeercs?

Cuny Toka B nepBuiHOi o6MOTKE TpaHC- d)
¢dbopMaTopa paBHOMCPHO YBEJIHHBAIOT HO
nunciinomMy 3axony. [To kakomy 3akony 4,
MECHSACTCA HANPSOKCHUC BO BTOPUYHOI
obmortke?

Paccrosinue Mexity o0Ki1ajikaMH BO3Jtyit-
HOro KoOHAcHcaTopa B KoacbaTcyibHOM
KOHTypC M3MCHAIOT 1O JINHCHIOMY 3aK0-

Puc. 2.16

‘ny (puc. 2.17). Moctpoiite rpadyk 3aBn-

S, a MMJIYKTUBHOCTL KaTyiiku L.
B unsobpaxcennoi na pucyinke 2.18 ucnu
KOHJICHCaTop cMKOCTH C 3apsieH 10 Hali-

K,
CUMOCTHM 1MaCTOTHI KOJICOATCIILHOTO KOH- -
TYpPa OT BPCMCHH, CCIIM IUIOINAQJLL tiactun C V:Kz 3 L
T___"ﬁ___'r
Pnc. 2.18
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K,. I'lpu JNOCTHXXCHHUH MAKCHMAJIBHOrO 3HAUCHWSA TOKa 4epel

" KATYWIKY 3aMblkaloT K04 K; M pasmebikaior K. Kakoso nau-

C.1,

C.2.

C.3.

Ca4.

Cs.

Gonbuiee 3HaUeHHE HANPSKEHHA Ha conpoTumicHUH R? Kakoe
KOJIMIECTBO TEMJIOTHI BBIICJIATCA Ha HEM K MOMEHTY IpeKpallie-
HHA TOK2 B uenu?

Mporpamma C.

Onpenenure AedcTByOIIECE 3HAUCHUE
NEPEMEHHOT0  TOKa, 3aBUCUMOCTL
KOTOpOro OT Bpémexm NpeACTaBIcHA
Ha pucyHke 2.19.

IIBa ONMHAKOBBIX WICANBHBIX TPAHC-
dopmaropa ¢ k03¢ PHIMEHTOM TpaH-
chopmanmu k COCAMHSAIOT CleRylo-
M obpa3oM: nepeuUHbIE 06MOTKH
[TOCIIEIOBATENBHO JIPYT C APYTOM, a BTOPUYHbIC - MAPALICILHO
npyt npyry. KakoB ko3depunuenr Tpanc;bopmaxmu HNONYYUBIIIC-
rocs Tpancgopmaropa?

Ban HeHArpy>KeHHOTO 3JIEKTPONBHTATENS BPAllACTCA C YIIIOBOM
CKOPOCTIO @, . [Ipu Kako¥ yrioBo# cKOpocTH BpanicHus Bajia
MoTop OyneT pa3BUBaTh MAKCUMAJIbHYIO NOMAE3HYIO MOUIHOCTL?
MOMEHTOM CUJt COTIPOTUBNICHUSA ua ocH fBUraTens npcucépc‘u,

=
-

— D e N3

Puc. 2.19

B koneGarenb- 2 L A
HOM KOHTYpE, 1
COCTOSILIIEM M3
KaTyLIKH WH- -10% 10 U B { ;
RYKTMBHOCTH H 2 j
KOHJEHCaTOopa, K]
. 3aBHCHMOCTbD Puc. 2.20 Puc. 221

CWILI TOKa OT
HanOpsDKEHUA Ha KOHREHcaTope BhIpaxaercsl KpuBoit 1 (puc.
2.20). TIpu 3aMeHe KOHJIEHCATOpa APYTMM NOJMyueHa Kpusas 2.
OnpenenmTe, BO CKONBLKO pa3 Obl1a H3MEHEHA EMKOCTD KOHIeHCa-
TOpa.

Ha RLC - KOHTYp C NepecTpauBaeMoil emMKocThio (puc. 2.21)

noaaercsA Hanps>KeHre, U3IMEHAIOLEECs CO BpEMEHEM 110 3aKOHY:
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A.l.

A2

Al.

A4,

AS.

A.6.

A7.

AS.

U=U cosor. MNMpu kakoM 3Ha9CHHN EMKOCTH B KOHTYpE GyRet
BLUIETIATLCA MaKCHMwIblag MomuocTs? Yemy oxa panua" Ax-

- THBHOE conpoTusiaciine R, muaykrusuoctsb L.

Fnasa 3. Ontuxa

3.1. TeomeTpirdeckas onTHKa

. HporpamMma A,

Paccrosinue Mexay cBeTsieidcs TOMKOH ¥ NNOCKUM 3€pPKanoM
patito 20 cm. Kakoso paccrositine Mexay To'Koi# u ee usobpaxe-
nuem?

Yron Mexay MafaloliUM K OTPAXEHNLIM Jiyiamu pasen 40°.
Kakum Gyner yron orpaxcnus, eciv yrosi naienva yBeJinuuTca
na 15°?

Yemy paBet OKA3aTelb IPCAOMIIEHNSA BEIIIECTBA, eCJTH Hpecb-
HLIA YroJI MONMIOro BHYTPCHIIEro oTpaxeius pasen 30°7

Ine naxogutca wusobpaxerine npeaMera, PacHONOXCHHOIO B
doxansiion nrockocTH cobuparouieit nuuani?

Bcerpa nu B pac- 7
CCHBAIOUIECH Jnt3e

sl -va I SI S| T
noJjy4acrcs M“M“ — ’— ———
Moe m3obpaxelne F 0 F F 0 F
NpcAMeTa, pacno-

NOXeHHOro Ha
IJIaBlOA ONTHYEC-
Koit ocu? ,
Kaxkum gomkino 66Tk pacCToanHe MEXAY NPEAMETOM H CoOupa-
lolLeit IMN30#, YTo6bl ero u3obpaxkenke 6bUIO: a) MPAMBLIM M
yBeNUUelbiM; §) nepeBepHyTHIM M YMEHBIICHHBIM; B) NiepeBep-
HYTBIM M yBeJIHueHHbIM?

MocTpoitte n3obpaxeiine Todek S u 8, B TOHKO# cobupalomiei -
nuuse (puc. 3.1).

IMocrpoiite u3obpaxenue Todek S; U S, B TOHKOI paccenBalo-
ugeit ninnse (puc. 3.2).

Puc. 3.1 ' Puc. 32
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B.1. Hocrpoiite u3obpaxeuune CTpesikd AB B 110CKOM 3epkalie (pHc.
3.3).

B.2. TlInockxoe 3epkajio, Ha KOTOPOE NajaeT CBETOROM NyY, MOBOPaYM-
BalOT Ha YTOJl ¢ BOKPYI OCH, JieXalled B IIIOCKOCTH 3epkaia
nepnenauxynsapro aydy. Ha kako#f yron nosephercs npia yToM
OTPOKEHHBIA Ay (OTHOCUTENBHO NMPEXKHEro NOJIOXeHUs)?

B.3. TlocTpoiite M306paXenie TOMKM B ABYTpaHHOM 3epKalie (pHc.
3.4). '

B
| / s - _B
A * A/
T 77777772777
Puc. 33 Puc. 3.4 Puc. 35

B.4. Onpeftenute 061acTy NONHCH M YaACTUYHON BUIMMOCTH CTPEJIKY
AB ¥ TOUYKHM S B IUIOCKOM 3epkaie (puc. 3.5).

B.5. Jlyu nagaer u3 cpeibl ¢ nokasateneM npejloMieHus m;=2,5 Ha
rpaHuLy pa3fena co cpefoil, NoKa3aTesb NpeJIOMIEHHs KOTOPO#
n,=1. IlocTpoiite pasbnelini xon JIyya, €CJI yron nageHms
a=30° (puc. 3.6).

B.6. TlocTpoiite uzobpakenue cetsieiicss ToYku S, Haxopsenca
B BO3/iyXe Haj CTEeKIANHOH MAACTHHKOM,

B.7. Yeuaur mm Bojo- T la | = =
Ja3 4a#ky, npone- = JT M
TalouMylo  BOIM3KH A
IOBECPXHOCTH BOAL = | __
(puc. 3.7)? Tloka- _ g —=n
3arensh  apesioMie-
Hus Bogsl n=13, Puc. 36

B.3.  IMootpoiite X018

Hporpamma B.

fyaa tiepe3 npuamy (puc. 3.8). PaccMorpuTe citydan, Kora Ro-
Ka3aTenl SPEsIoMJIEHUA NPU3MBL: a) n=1,6; 6) n=13.
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B.9. Jly cBera nepexoaMT U3 Cpeibl € NOKa3a-
TCJICM NIPCTIOMJICHUSA By B CPEAy C MOKa3a-
TCJIEM TIPCJIOMIICHUS my>n, . YeMy paBeH
TaHICHC yrjia NaACHUA, €CJIH YTOI MeXay
OTPAXKCHHBIM Y. [TPEJIOMJICHHBIM JIy4aMH
panci 90°? :

B.10. Coluparonias nuH3a HaXOAUTCA B BO3AY-
xc. Kak cjienath 3Ty AMH3Y pacceuBalo-
uicit? IMonxonur nu npejuloXeHublil BaMu MeToj s paccenBa-
1o1icii (B BO3Jlyxe) JIUH3BI? .

B.11. dau xon Jiyya nocie npoxoxiaenns cobuparonieit M paccenBalo-
utci sun3 (puc. 3.9). INoctpoiite najgaoumit ay4.

B.12. Ha cobupaiotigyio 9) 6)

NUH3Y NajaeT
CXONsiMiics
nyioknyycii. lfo- M F 0 F N M F o F N
CTPOUTC XOn Jy-
ycii. Kak Gyner
BBINNSAUCTE  op-
MYJia JIMH3BL,
CCIM  TIPOROJDKCHMA TNMAJAIONIMX JIYMcH NepeccKaloT IIaBHYIO
ONTHYECKYIO OCh HAa PacCTOAHUM d OT 1ICHTPA AUH3bI?

B.13. Ha pucynke 3.10 nokasansl ABe TOH-

Kue coOMpalouye JIMU3b1, CACIaHHbIE R

Puc. 3.8

Puc. 39

R
u3 crewna. Kak coornocsitca mexay
coGoi onTUIECKNE CUJIBL ITUX NTHH3? R
Mporpamma C,
Puc. 3.10

C.1. Cseramascsa Touka npubnmxaercsa K
TUIOCKOMY 3€pKally CO CKOpOCTBIO V.
O1uipeicyinTe OTHOCUTEIBLHYHO CKOPOCTh TOUKH M ee U300pakenus,
€CJIM HaNpaBJienue ABYXKEHUA TOYKHU: a) NEPUCHAMKYIAPHO 3ep-
Kany; 6) cocTamiusier YTOn @ ¢ ILIOCKOCThIO 3epKara.

C.2. [Ima mnockux 3epkana o6pa3yior npsamMoit AByrpaHusIi yron (puc.
3.11). Onpenenute obnacTb, U3 KOTOpoH HabniogaTens MOXET
BUACTL BCe U300paKeHUst TOYKH §.
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Ca3.

CA.

CsS.

C.6.

C.7.

C.8.

B cTekie ¢ MoKasaTelieM npesioMeHus n=1,5 umeerca cepu-
ueckas I0OCTh, 3aloNHeHHan Bo3xyxoM (puc. 3.12); Hapucyiire
JaNbHeR it Xox Jyya. ) ‘

~~

S - T 7 f 7 s
L] 7 J 7
11‘450 4// /”,) P //
' 2 xS
Puc. 3.11 Puc: 3.12 : Puc. 3.13

BOnu3u HuXHeEH IpaHM CTeKISIHHOro kyba ¢ koddgunuentom
npenomiienus n=1,5 HaxoauTca cBeTsinlasicst Toyka (puc. 3.13).
YBHAUT JIM €€ YeJIOBCK, CMOTPAIIUIA cO CTOPOHBI HOKOBOM rpanu?
JIy4 cBeTa majiaeT M3 Cpefibl ¢ MOKa3aTelleM NPEIOMIICHUA 1, U4
rpanuily pasfesia co Cpefoi, IOKa3aTeNb NPEJIOMIEHUA KOTOPOH
n,. H_QCTpoﬁTé rpagpuk 3aBUCMMOCTH yIJIa npenomieHus § or

yraa najeuus «.PaccMmorpure ciryuan: B
a) n,<n,; 6) n,>n,. _ A/ p
Caersiniasicd TOUKa ABUXETCA BJOJIb IJIABHOI /
ONTHYECKON ocu cobupaloniel nMH3BI K e¢ /
LeHTpy co cKopocTeio v. IlocTpoiite rpadux v
3aBUCUMOCTH MPOEKUHUY CKOPOCTH M300paxke- ‘

: Puc. 3.14

HMA 3TOM TOYKH Ha IVIABHYIO ONITMYECKYIO OChb
OT PacCTOSTHUS MEXJLY TOUYKOH M IIEHTPOM JIMH-
3bl. POKYCHOE PacCTOSHHE JIMH3BI paBHO F.
Ha pucynke 3.14 nokazana cnuia AB M ee u3obpaxkeHHe B
nuuse 4’B’. Oupenenurte nonoxeHue NUH3LL U ee OKYCOB,
Haiith nocrpoe- 3) J

HMEM THH JIMH3BI, § ;*S" ; $
ee  ONTUYECKUi
neHtp M ¢okyc M N M N
(puc.3.15a,6). § -
CBeTAILAsACH TOY-
Puc. 3.15

Ka, §' - ee M306-
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C59.

paxeHue. MN - rnaBHas ONTHYCCK2N OCh ANH3BE

TloctpouTts u3obpaxenne TonkoH CNARH, pacnionoxcenHo#l Ha
T71aBHO# ONTHIECKOi OCH coanammeﬁ JIMH3MI TaK, KaK NOKa3a-
HO Ha pucynke 3.16.

C.10 Jise Tonknue nun3sl ¢ GoKyCHBIMH paccroannsamu F, u F, cino-

xunu BMecte. KakoBa onTideckas Ciila Tako# cncrems?

C.11. [{BoskoBOrnyTan CTCKIAHNAsA JIMH32 NOMeNlcHa B ONpaBy (pHc.

3.17). Kak uaMeHUTCA ONTHIECKaA CHNa, €CIIM B ONIpaBY HaJIWTh
soay? IMoka3saTesnn npenomieBUs CTEKIA H BORLI PaBHK B, U &1,
COOTBETCTBEHHO,

va /7
RN S
AV e
M F 0 F N 2 R 2F F
" Puc. 3.16 | Puc. 3.17 Puc. 3.18

C.12. Ha rnapnoii onTideckoii ocu ToOHKO# cobuparouieii THH3BI Haxo-

Al

A2,

A3.

AMTCA CBeTAllascs Touka, JInH3y paspesaiu Ha ABe NOJIOBUHKHU
W pa3jiBUHYIN Ha HekoTopoe pacctosHue (puc. 3.18). IMocrpoiite
n3o0paxeHHe CBETAIIECA TOUKHM.

3.2, BonnoBbie H KBAHTOBLIE CBOMCTBA CBeTa

Hporpamma A,

Yemy paBHa CKOPOCTb PacipoCTPaHEHUS CBETA B CTEKJIE C IIOKa-
3aTtenem npejomnenus n=1,5? CKopocThL cBeTa B BaKyyMe
c=3x10% Mc.

Mensiercd nu yacToTa cBeTa py ero pdcnpocrpaueﬂuu H3 OfiHOM
cpensl B Apyryio?

Ha GesnoM nucre Oymarw ‘lepHbiMM “ECpHUWIAMU NpodepueHa
suHuA. OcTaHeTCsi W INIEHS YEPHOI, eciii Ha Hee NOCMOTPETh
Yepe3 CTEKIAHHYI0 npuamy? Uto ysuaut sabnioparens?

36



A,

B.1.

B.2.

B.3.

B4.

B.S.

B.6.

B.7.

Bo cxoasxo pa3 OTENYAIOTCH IWCPTHN
dhoTonos kpacHoro B PHORCTOIOTO HBc-
T0B? [IpAUATS, ITO AAHHA BOAHL KPaCHO-
10 ppeTa a°=1ao o,

¢uonerosoro nsera A,=400 me.

Ha pscyuxe 3.19. npeacrasncil ase
BONLTAMICPHBIE XaPaKTEPMCTHKH BaKy-
ymiutoro orosnementa, Honyicaabie npu
ABYX Pa3MHYHBIX 3HAYCHUAX CBETOBOTO NOTOKa. B Kakom cirydae
CBETOBOH NOTOK ObU1 MeHbLIE?

Puc. 3.19

[Iporpamma B.

Kak 10JOKHBI COOTHOCHTBLCA MEXIY COOOM TORIIMHDLI CIIOEB ABYX
XHUJIKOCTER C MOKA3ATENAMMU NPETOMICHHSA M, H M, IT00BI Bpe-
Mella PaCIpOCTPaHEH sl CBETOBOrO JIy4a B HUX 6bUTH ONMHAKOBBI?
CuuTats, 4TO Ty NafgacT NEPHCHANKYIISIPHO NOBEPXHOCTH XM~
KocTtei.

Hna nyua 1 n 2 ¢ pinnod ponubl 2,=400 AM K1 A,=700 =M naja-
10T U3 BO3AyXa B BOAY MOX yrioM a=30°. J{ns kakoro u3 Jydei
yron npesiomMnerus Syaer 6onbiie?

JlimHa BONHBY KpacHOTO CBETa B BOAE PaBHa JUIMHE BOJIHBI 3eJie-
noro Jyiy4ya B Bosjyxe. Bosia ocettieHa kpacHbiM cBeToM. Kaxoit
HBCT YBHJIMT IPH 5TOM WENIOBEK, €CJIM OTKPOET I71a3a Hoj, BOxoii?
TMoueMy He HaGnionaercst uuTepdepeRIKOHHAA KAPTHHA HA N0~
TOJIKE KOMHATBI, ECJIM €70 OCBETUTL ABYMSA JIAMAOYKAMHU HaKaJIH-
BaHKUA?

HicTodHUK cBSTa MOXKET MCITYCKaTb (OTOHBI C PA3NWIHOH JUIH-
noit sonnsi A . [ocTpoitre rpaduK 3aBUCHMOCTH UuCIa ¢oronos,
MCHYCKAaEMEIX B CWHHMILy BpPEMEHH, OT

MMHBL BOMNBIL, CYHTaA MOIHOCTL MC- 1
TOYHMKA P ORMHAKOBO# 1Nt BCEX JUIKH 2
BOJIH.
IIns xaroaa ¢ M3BECTHOM paboToii BHIXOAA o 7
HapuCy#iTe 3aBHCHMOCTH CKOPOCTH BbIPBI-
: Puc. 3.20

BaeMBIX MEKTPOHOB OT YaCTOTLI CBETa.
Ha pucynxe 3.20 npeacrabnenst gBe
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C.1.

C.3.

C.4.

BOJILTAMIEpHbIE XAPAaKTEPHCTHKM BaKyyMHOTO (pOTO37IeMelITa,
nonyueHuble Ui ABYX 3HAYCHMAX YaCTOTHI cBeTa. B kakoM city-
Yyae 4actoTa cpera O6buta Gosnblie?

ﬂporpauma C.

Kak mssecrno, IpuaMy MOXKIO MCIIQIB30BaTh JUIA Pa3IOKEHY .
benoro csera Ha ceMb OCHOBHBIX nBeros. C NMOMOILBIO KAKOii
IIPiH3Mbl MOXHO IONYYaTh HEOKpaUICHbIE u306pax<exma npen-
meros?

HBa Koreperr: ibIX UCTOUHMKA €BeTa §; U S, CO3/Ial0T HA Kpane
nurepdeps i MOHNYI0 KapTHHY B BUE YepefyIOIUXCH CBETIbIX
u TemuLiy nonoc (puc. 3.21). Kak 6YeT M3MEHATBLCA 3Ta KapTH-
Ha, ecinit: a) YMEHBUIATDL PACC T OSTHME MEXY MCTOUHHKAMU CBETaQ;
0) YHLIATE 3Kpall OT UCTOYIMKOB CBETA; B) YMEHBIIAThL 4aCTOTY
CBCTOBBIX BOJIII, UCITYCKaeMbIX MCTOYHUKOM?

IMoueMy naBneiive cBera Ha YepHYIO NOBEPXHOCTh B fABa pa3a
McHbHIE, YeM Ha Gemyio?

Ha pucynke 3.22 npuBefeHbl 3aBUCUMOCTH 3afEP>KMBAIOLIEH
Pa3HOCTH MOTEHIMAJIOB OT YacTOTLbl v CBETa JUIA JIByX pa3iiud-
HbIX KaTO0B BaKkyyMHoro dorosnemenTa. B kakom cirydae 6o11s-
we pabota Brixona?

C.s.

NV

Puc. 3.21 Puc. 3.22 Puc. 323

Ha pucynke 3.23 npencrasiesa 3aBHCMMOCTb CHWIBI (pOTOTOKA OT
HPUAOXEHHOro Hanpsokerna U (BonbraMnepHas XapakTepucTi-
Ka). Onpegennte MakCHMMaNbHOE YHCJIO 3EKTPOHOB, BHIPLIBac-
MbIX C KaToJa B €AMHHUILY BPEMEHMN.
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OTBETbBI

Inasa 1. DieXTPHYECTBO W MATHETHIM.

1.1. 3axoun Kynona. HanpsokeHHOCTS 3NEKTPHYECKON0 NONIA,

Hotenuuan
Tiporpamma A.
A.l. a) Cwm. puc. 1.1a. Cuna F paBHa BeKTOpHO#H CyMMe CHI 17'; M
F‘; (F,=F,), BeiiCTBYIOIMX CO CTOPOHBI 3aPANIOB, PaCHONOXKEH-
HbiXx B Bepmumax D um C, coorsercrsenno. 6) HMamenurcsa,
Cm.puc. 1.16.
A2, F=2Fcos30°=Ff3, rne F,=Q*(dnea’).
A.3. a) Bnpaso; 6) Bieso: 34pﬂn Oyner ABUraThCs € HOCTOAHNBIM yC-
xopenueM. Yxazanue. Cuna, ueucmymmm Ha 3apAa; F=qE.
A4, Her, T.X. Hanpsxennocts nons Exconst. 3apsy OyneT ABUraThCs
C MepCMCHHBIM YCKOPCHUCM,
A.5. C nocToAHNBIM YCKOPCHUCM BJ{OJIb CHIIO- o =
BbIX nunumii (puc. 1.2). E
A6, @,=kQla+(-kQ/a)=0; i
@ c=kQJ3a+(-kQla)=~2kQf3a. R e
3ncc:, k=1/4ne,. S
A7, a) A=kg*(\[r,~1Jr,); G) A=kg*(Njr,~1]r}). ‘
B cnyiae 6) pafora oTpunareabHa. Puc.1.2
A3 1’4"¢.|=M; ‘Q"¢c!=m¢.
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B.1.

B.2.

B.3.

B.4.

B.S.

B.6.

B.7.

B.8.
B.9.

B.10.

C.1.
C.2.

™, He wamenuT-

Nporpamma B.

o=(le|f(4regm )R Yiazanue. 3annumre Bropou 3aK0N
HbioToHa 1A BPanjaIoMiErocs WIEKTPOHa.
IapannensHo ocH OX; B ToYxe A - BNpaso, B TOUKE B - BIICBO.
Yxa3zanue. Bextop ycKOpeHMs HalpaBJicH NPOTMBOTIONOXHO BEK-~

TOPHOM CYMMe HanpsHKEHHOCTCH.CO3JaBaeMbIX B JJAHHOM TOUKe

KOKABIM U3 3apAJOB.
Ecnmn BEKTOD HAYAIRHOM CKOPOCTH HacTHHbLI COHAMPABJICH C

HANPAXKCHHOCTLIO TTOJA E.

CMmpuc. 1.3. JInn QE ) 0 Q”A 0
a) u 6) oguuaxo- ) dne,rt dne,k dxe,r

BbIE 3aBUCHUMOC-

ot 0 R r 0 R Tr
E=0;norenuuan B

4 pasa yMeHb- Puc. 1.3

IUTCA.,

¢,~¢,=-8 B. Hanpumep, TpH NapauieabubiC MJIOCKOCTH C 3apsi-
Jamu gf2, -g (B Touke x=0) u ¢/2. Ykazanue. Pa3nocTs NMOTECH-
HHATIOB MEXGTY TOUKaMH 1 ¥ 2 paBHa Iomanu noxt rpagpukoM E (x)
B TIpeAiestax ot x; AQ ..

He Moryr, .T.K. 0IPM SefoMOWICHAN  34PAAA BIONB CHJIOBBIX
NUHUHK none cohepuxaer pafoty, a ero pabora 110 3aMKHYTOMY
KOHTYpY pa}ma 0.

9= ‘90"'”)’0,(2 le]).

A=-(1kg?, k=1j(4x £,a). Ykazanue. He®bxopumo coBepiuTh
paboTy, paBHY10 NOTCHUHMANbHOH 3Hepmui_iaéaumonei’xcrsnﬂ
NaHHOW CMCTeMBI 3apsfios. B mannom corydae paGoTa orpuiia-
TeJIbHA, TIOCKONLKY 8 CHCTEME npeoﬁnanalo'r CWJIBI BPUTAXKCHNS.

v=(Qel2meoRm ).

Hporpamma C.

|Agi-malje]. -

1=(=/2)(mfk)2(1+2n), n=0,12.... Yxasanue. MaxcuMansHas pai-
HOCTh HOTCHIMANOB BO3ZHMKACT B MOMEHTHI BPEMEHM, KOTAA



€.3.
€4.
€.s.

C.6.
c.7.

C.3.
C.9.

A.l.

A2,
A3.

: PaBllOMCp"O 3ApAXKCHHOC KONBLIO C 3430~ -(j X
1

CTCPXEHb WMEET MAKCUMaHsHOEC YCKOpEeHHe, T.C. NIpH MakcH-
MAbHOM OTKJIOHCHHH OT TIOAOKCHHA PaBHOBCCHUSA,

C_r:«.pu-c. 14; vp>0,, EQ>E,.

|E|=Ey ®=042.

Cmpuc. 1.5. Hanpumep, B Touke O -
MOJIOXKHUTENILHO 3apSKCHHAA IIOCKOCTSD;
MOXKJLY X, M X, - HE3aleMJICHHAA METaI-
nmdeckast ITUTa; CIpaBa OT Hee - AUBNEK-
TpuK. Ykazanue. Tlpoeknus wnanpsKeH-
HOCTH JICKTPHMCCKOr0 HOMA paBHA B3fi-
TOMY C ODpaTHLIM 3HAKOM TAHICHCY YIiIa
nakioHa rpaguka 3aBUCUMOCTH  @(xX) K
ocu OX.

gE>mg.

Konblto srauiierT Bpam@Thcs BOKPYT OCH.
CKOpOCTS YBEIMIMTCA B 42 pa3. Ykasanue. —

POM IKBHUBWIEHTHO CHJIOHIHOMY PaBHO-
MCPUHO 3aAPSKCHIOMY KONBILY, UMEIOLLCMY
B TOIKE A JIONOJHUTEAbHLIA 3apaR Npo-
THUBONOJIOXHOIO 3HAKA, BEJIMMHUHA KOTOPOTO NPONOPIHUOHANLHA
paszMcpy 3a3opa.

Bo BTOpoM cilytac CKOpoCTh B ﬁ pa3 Gonblue.

A=qQ/(4ne ). Yxazanue.PaGoTa paBHa U3MEHEHHIO HOTCHIMA b~
HOW JUCPruM CUCTCMBI TPCX 3apsifioB.

Puc. 1.5

1.2, TIpoBoauHKY ¥ [HHINCKTPHKH B IEKTPHYECKOM NoJie -

Hporpamma A.
L ) 1 +
¢=F /F,=2,5. = N M
€ cf T - - I
Cm.puc.1.6. _p - _.;__4_ = - ¥
Cm.puc. = el B .
1.7. Pasna Mol
Hyso. Puc. 1.6 Puc. 1.7
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A4,
AoSc
A6,

B.1.

B.2.
B.3.

Cmpuc. 18. E=EJ2.
OT BTOPOTO IIAPHKA K HEPBOMY.
Q,/Q,=RR,. Yxasanue. Tlocne coepuue-

HHMSl HPOBOJIOKOH IOTCHOMaIbl 1IapoB .

Bynyr pasubi: Q,/(4xne R)=Qf(4xeyR)).

TNporpamma B.
Cwm.puc. 1.9. Yxazarnue. IKBUNIOTCHIMANE-

]

—

o sonnd

Puc. 1.8

Able NOBEPXHOCTH NEPICHAMKYISPHBI CHIIOBBIM JIMHHUAM.
a) e=w; () mOJIE HC OKA3BIBAET HA HETO HMKAKOTO BIIMAHUA.
Ilapnk OyaeT ABUraThcs B HaNPaBIICHUM YBCIIMICHHMS MOIYJA

HaTIPSKEHHOCTH, T.€. BIIPABO.
Cmupuc. 1.10. F=¢?/(16nega?).
- i H [ |.

B.S.
B.6.

B.7.
B.8.

Puc. 1.9

He u3mennrcs.

B ciy4ae a) A¢ Gonnuie, 4em B ciydae 6). Ykazanue. 3apan Ha
BHeniHed cdepe He co3AaeT pa3HOCTH NOTEHIMANIOB MEXIY cde-
pamu, nosroMy A¢ Gonblue B TOM CITydac,KOT/Ja BEIMYMAA 32—

pafa Ha BHYTpeHHe# cdepe Gonbine.
Cm.puc. 1.11. E
?=9,+9,. Yxaza-
Hue. Bo Bcex cny-
4afX - TOTEHUMAN

Hiapa pascH

CyMMe NoTeHnua-~
JOB OT 3apsifia Ha
urape u Ha ceepe,

Puc. 1.11

OpHYEM B Ciydae COeAMHEHHs 1apa ¢ 0o60M0YKo#i BeCh 3apsij
neperekaer k obonouke, a B CyIyuae 3a3eMJIeHMA 0GONMOYKM Ha
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C.1.

C.2.

C3.
CA4.

Cs.
C.6.

Al

A2,
A3.

Hell MRynMpyeTcs 3apsfl, YHCicHHO PaBHLIA W NPOTHBODONOX
HBI N0 3HaKy 3apsAxy Ha iape.

Tlporpamma C.

Byner neurarbcst B CTOPOHY TOYEYHOIO 3apAfa He3aBUCHMO OT
€ro 3HaKa. '
g=¢,ES. Yxazanue. [Inactuusl 6yyT UMETH +aKUE 3aDANLI,YTOOBI
pa3sHOCTL MOTEHIHANOB M&KKY HUMH BO BHEelHeM mnoie Obuia
paBHA HYIIO.

o,=0dy/(d,+d,); ¢,=0d[(d,+d,).

Q=¢,E’Sdf2. Ykasanue. Boigenupieecs KOJIMYECTBO  TEIUIOTHI
PaBHO 3HEPTMU 3NEKTPUUECKOTO MO, co:mamxoro MHIyLMpO-
BaHNbIMH 3aDAJAMMU Ha NOBEPXHOCTAX IUIACTHHLI AIA KOMHEH-
cauum Bremnero noins. [Tocne BoIKIIOYERNA NOAA B MAaCTHHE
NpOTEKaeT TOK.

CM.puc. 1.12, E
He namennrcsa. Yxazauue. Jiobyio nosepx- f" :
HOCTb MO>XXHO NPEACTAaBUTL B BJIE COBOKYI- 80 o

HOCTH OECKOHEYHO MaJibIX rancxux y4acrT-. 'L x
KOB, KOTOpbl€, 6yllydM 3apsDKEHHBLIMM, CO3- \
AAIOT MEKTPUHIECKOE NONE HANPKEHHOCTH o ~
E, 3apucsaieil TONLKO OT MOBEPXHOCTHOM a x
NIOTHOCTH 3apsfia. Puc. 1.12

1.3. Bnexrpoemkocts. Kongencaropni

NMperpamma A,

YMeHbINATS B ABa pasa. Ykazarue. EMKOCTb IUIOCKOO KOH;leHCa-

Topa C=ee,S/d.

YMeHbIUTD B iBa pa3a. CM. yKasanue K 3ana‘ie Al
UJU,=C,JC,=1]2. Pewenue. Ilycte U, n U, HaupsDKEHUs £a KOH-

Rencatopax C, u C,, coOTBEeTCTBEHHO,a U - HaNpsDKeHMe HCTOY-

HMKa. Tak KaK KOHAEHCATOPbI COEAMHEHEI TOCJICAOBATENLHO, TO

ux 3apap opunaxos: C,U,=C,U,, a U,+U,=U. Orcrona Harpsixe-

HMsA Ha KoHJeHcaTopax: U= UCJ(C +C,) U,=UC KC,+Cy). To

ycnoBuio 3agauu C;=2C,. Torna UJ)u,=CJC=1/2.

43



A4,

AS.

A.6.

B.1.

B.2.

B.6.

C'=(43)C; A¢ /A ¢yp=2. Ykasanue. Bocnonb3yHTech pellicHUEM
3afiaum A3 ¢ yuetom, yto C,=2C, a C,=C[]3C=4C.
4,/4,=C,/C,=2. Yka3anue. TIpn napainesbHOM COCAMHCHHAN HAll-
PAKEHUs Ha KOHAEHCATOPaxX OAYHaKOBEL ¢,/C,=q,/C,.

B nepseM cryyae KOHASHCATOP HOMKIIOYEH K MCTOYHUKY NHUTa-
HusA (NoCcTosIRHO Hanpskerue U), a BO BTOPOM CHY4IAE - OTKIIO-
vyeH (NGCTOAHEH 3apsan).

IMporpamma B. -

Cmpuc. 1.13,. Ina e>2

BLIFOAiEH €110co6 6).

Ykazarue. a) C'=2Ce/(1 +z);

6) C/=C(1+€)f2, e C ~ &MKOCTH
KOHJeHcaTopa 0e3 AU ek TDIKA.
F=q*(2e,S). Pewerite. Ha xampplit
3JICMEHTApHbIA 32pan Ag OnHOM
M3 IIACTMH AeHCTBYET CHAa
AF=AqE, rae E=oi2e:;=-q/’280S - HaNPSXCHHACCTD TI07S, CO3/aH-
HOro Jpyroit nnactu:ciH. Toraa AF=Aqqﬁs§. CyMMupys no
BCeM Ag, momy4aeM F=q%/(2e,5) ~ cury, ¢ kuropo#t ofHa oGKian-
Ka KOHAEHCATOpa MPUTAriBacT APyTyto.

Emkocts yBennuusaerca B 4/3 pasza. Ykasgrue, Tommuua Bo3-
AYLIHOTO NPOMEXYTKa NIpCie BBEACHNS NAACTHHBEI COCTARHT
d'=d-dj4=3d)4.

EmkocTs yBenugurtest B 1,5 pasza. Cm.puc.

Prigi1l

4448 44+

1.14. + -
Emxocts ysenwuntes B 8/7 pasa. Yxaza- :_. - | .
Hue. IomydeHHslit noclic BEE}IEH@ ac- i E’ZI -
THH KOHJEHCATOpP MOXHO pacCMaTpuBath  + 77777
KaK JIBa MNOCJIENOBATENIbHO COEAMHEHHBIX

' Puc. 1.14

KOHJICHCATOpa C eMKOCTAMHU C,=4e,5/3d U
C,=4ee,S/d.

a) Q=(g*2C)(1-1/e); 6) Q=(g*/2C)(1-¢). Yxazanue. B cnydae

a) 3apAj Ha KOHJIEHCATOPE OCTAeTCA NOCTOSAHHBIM, DAaBHBLIM ¢, a
B cryda¢ 0) HeM3MeHHO Hanpsokenue, pasHoe ¢/C. Tenno
Q=-AW, rae AW - u3MeHeHue 3HEPruM KOHfAeHcaTopa. B crygae
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Cc.1.

C.2.

C.3.

C4.
Cs.

C.6.

A.l.
A2,

A3.
Ad4.
AS.
A.6.

AJ.

a) Q>0, tenno sbigeisiercs. B cayuae 6) Q<0, tenno norsnoma-
ercH. ’ ’

Mporpamma C.

C'=(4/3)C. Ykazanue. Tlpy NOAKIOUCHUH CXEMBI K JI000OMY MC-
TO'NMKY NOCTOANGOIO NANPSIKEHNS pa3EOCTb NOTEHIMAIOB Ha
CPCRHCM KONJleHcaTope C‘pamxa HYRIQ, {103TOMY €ro offKIaiKu

‘MOXIHC 3aMKUYTh HAKOPOTKO, HE H3MCHAS CMKOCTH CUCTCMBL.

C=2ne R(1+e). Ykazarue. PacCMOTPYTE CHCTEMY KaK Napaliesil-
HOC cogjiunenue Asyx nonycdep: ¢ BU2RCKINMEOM M §e3 anane-
KTPUKA. \
W=24%C; 4,=-9,=29. Ykazanue. Iuzpras KougeHcaTopa ecTh
aHEPrust IeKTpUutieckoro noist 8 o6veMme ¥ Kolgencaropa:
W=e E2V]2. .

Toxk noreiuer OT GPaBoi NIAACTUHBL K 12304,

q’=Q/(2+4ne0RjC). Yxazanue. Ucnonssyitic 32KOH COXpaHEHWsA

3apAaia 1oror (bﬂk'l‘, UTO pastiocTb NOTCHLEWANOE MCXKILY Hi2apaMU

DOIKHA CraTh PABHON HanpsXeuuIo lis ¥oORIeHcaTope.
Emkoctn ysesiviiures. Ykazanue. PaccMOTHuTE BIARAHAC MHIY V-
pOBaliHbLIX Ha NOBEPXHOCTAX KOPOOKH 3a2PsAROB Ha Pa3HOCTD [10-
TEHIMUIOB MEXJY o0KIIaRKaM¥ KGHJEBcaTepa.

1.4. Hocrostmnsiit 10K

IMporpammMa A.

Conporuanenue npopoannka R=U/I=12{1=6 OM.

Ipu nocJiejioBaTensHOM coeannennls K=2+4=6 Om, npu napan-
NEeNILHOM cocaunieuuy R=2x4/(4+2)=4{3 O».

ToK uepe3 pe3ucTOpbl OMHAKOBBIH, NOITOMY

U JU,=IRJIR,=R,/R =5.

UyU,=R/(R/2)=2 (cM.3aaum A2 U A3).

A_=q&, otkyna &=4_Jq=2 B.

Hanpaginenue Toka - no yacoBoit crpenke. McTonuku coerue-
HbI HOCHEROBATENLIO.

Ecnu 3TOT y4acTok uenu npeacrapnser cofoi akTWBHOE CONPO-
THUBJIEHUE,
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AS.

A9,

A.10.

B.1.
B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

B.8.

B.9.

B.10.

KTl ncroynuKaTOKa PaBEH OTHOILEHHIO MOUIHOCTH, BLIIETIAIO-
meics Bo BHEWIHEH LENH, K NONHOH MOIUIHOCTH:

N=P o IP o =CRIP(R+1) =RI(R+1)=1/(1 +1[R) .

Orciona Rir=n/(1-n)=4.

MoxHo. Insg TOYHBIX M3MEpeHUl aMIepMETP HOMKEH HMETh
Maloe conpotuienre. Tak kak BoNbTMeTp obnajaet SonbIinM
BHYTPEHHMM CONPOTHBIEHUEM Ry, HEOOXOAMMO MapawieNbHO
BOJILTMETPY HORAKIIOYHTL PE3UCTOP € HeGONBHIMM CONPOTUBIIE~ |
nueM R. ConporupieHue amnepmerpa GyAeT paBHO
R,=RyR/(R,+R)=R, ecniu R<R,.

Moxuso. s TOYHBIX M3MEpPEHUIA BOIBTMETP JOJDKEH o6amaTs
OONBIINM CcONpOTHRIEHMEM. TaK Kak amiepMerp o0Jsagaer
MaJIbiM CONpPOTUBIIEHMEM R,, HE0OXOAMMO MOCTEAOBATENBHO C
aMIIEPMETPOM BKJIIOUUTD PE3UCTOP ¢ SONBHINM CONPOTURIIEHNEM
R. Conpornenenne BoabTMeTpa Oyner pasHo Ry=R,+R=R.

Iporpamma B.

Cm.puc. 1.15. 14
TIpOBOMNMK HaJIO pa3pe3aTh Ha n=/100=10 4
qacrteit. 2
R=Xa(a+2b)[2(a+b).

HocnenoBaresIbHO ¢ BOIBTMETPOM Heo6-
XOIIMMO BKJIIOYUTh PE3UCTOP C CONPOTHB-
JIEHUEM R‘=(n—l)R,.

TTapannenbHO C aMuepMeTpoM Heobxonu-
MO BKJIIOYMTH PDE3UCTOP € cONpoTHBIeHHeM R =R /(n-1).
AMNEpMeTp TOKaxer Honb. Ykajawue.  jP> Bm
BocnonsaykTecs 3akoHOM OMa JUIA HEO[I- 2
HOPOIXHOI'O YYacTKa IENH.

a) U=2-Ir; 6) U=&+Ir.

Yeenuuntca. Yxazanue. Konuyectso Ten-
notel Q=U%R, tne R=p}S.

ITpu mapannensHOM:

Quipan! Qoca ~2RIRI2)=4.

Cm.puc. 1.16. P=1&-*r, P_ =&%4r.

0 1 2 tc
Puc. 1.15

0 2. 45 4
Puc. 1.16




B.11. Cmpuc. 1.17. / v

INporpamma C.

C.1. ¢=3 Kua.Yka3anue.3apaj4nciicHHO paBeH
mionanu noj rpadukom Ii).

C.2. Heo6xonumo coparh nBe cxeMbl (puc.
1.18) ¥ MO NOKA3aNMAM aMOEPMETPA M Puc. 1.17-
BOJITMETPA B KaX10i1 U3 fINX ONIPERENNTE
HEU3BECTHOE COMPOTHRIIEHNME: R=U[I,-(U,-U,)/L,. 3necs U ul,U,
¥ I, - noKa3anuusi BONLTMETPAa M aMIIEPMeTpa B CXEMaXx a) H 6)
coorne'rcmémio.

C.3. Ecau nyra AB - nonosuiia okpyxuocT# gmunst [ . CMm.puc. 1.19.

a
—

0 Yy

Puc. 1.18 Puc. 1.19

C.4. Tox Teuer or B x A. Ykazanue. Bocnonusyiirech 3akonom Oma
JUISL HEOHOPOANIOro yHacTKa uernu.
C.5. Cwm.puc. 1.20.

a)
381 82

+
6)
L & Sen

Puc. 1.20

C.6. B meanofi npoBosoke, T.K. e¢ YASALHOE CONPOTURACHUE MCHIBHIC,
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C7.

.C.8.

Al

A.2.

A3,
AA4.
A5,
A.6.
AT.
AS.
A9.

B.1.

B.2.
B.3.

B.4.
B.5.
B.6.

Her: Q=CZ%2, AW=-3C&?%72.Yxa3anue.PaboTa CTOpOHHAX CHII
B MCTOYHHKE PaBHA IPUPALICHUIO SHEPIHH KOHJEHCATOpa U KO-
JIMYECTBY BHIACTMBINETOCA Tela: A, =Q+AW.
Cm.puc. 1.21. ConpoTHBIEHHE pe3UcTOpa
R=7 Oi.

8 r

-

1.5. DnexTpoMarneTnIm

Tlporpamma A.

a) Bepruxanpuo BHM3; 6) cuna Amnepa
paBHA Hyno; B) "Ha Hac". Ykazanue. Boc-
NONL3YITeCh PaBWIOM JIEBOH PYyKH.
Bripaso. Yka3zanue. Ecny TOK Te4eT 110 NapalefibHBIM HPOBOJAM
B OlHOM HalpaBJICHUHU, TO OHU NPUTHTHBAIOTCA.

Puc. 1.21

I>umg/Bl,
a) BeprukanpHo BBEpX; 0) BEPTUKILHO BHU3.
R=mV[|q|B.
T=2rmf|q|B.
a) ®=BS; 6) P=BS\/3[2;B8) $=0; ) D=-BS.
Y Benuanrcs.
|£,]=0,4 B.
IIporpamma B.
a) A=0; 6) A=1/8. Yxa3anue. Bocions3yi- _
TECh NPUHIMIOM CyNepno3MIMH MarHUT- 5 1,
HBIX TOJEiA. ~—
Hyno. N S
Orranxusaerca. [Tpn u3aMeHeHNH Hanpas-
JICHWSA TOX2 KOHTYD OyZeT NIpUTATMBAThCA, ,
Puc. 1.22

Yxazanue. KoHTYp ¢ TOKOM MOXHO 3aMe-
SIHTH HOCTOSAHHBIM MarauToM (puc. 1.22).
Ortrankusarorcss. CM.ykasaHHe K 3afa4e B.3.
Yckopenue pasHO Hymio. CM.yia3anMe K 3afade B.1,

PaBHa Hynio 3a J110060# NPOMEXYTOK BpeMenw. Yxasanue. Cuna
JlopeHria nepieHAUKYISAPHA CKOPOCTH 3apsDKEHHOHM YaCTHILHL.



“t

B.7. Cwm.puc. 1.23. B ' \
B.8. Cornacso npapwry JleHua: a) nporus
4acoBo# cTpesniky; 6) 1o 4acoBoif crpen-
Ke. Ykazanue. Unaykuus MarHUTHOTO
IIONA TIPAMOTO TIPOBOKA C TOKOM )<
B=p J/2nr), rne r - kparyaiimee pac-
CTOsIHUE JI0 TIPOBOJA.
B.9. Cwm.puc. 124 Puc. 123
B.10. Cornacuo npasuny Jlenna: ot B k C.
&; AE;, B
0,8
Bly 0’;
0,4 H 2l ¥ 4 e
0 % £ -0,8

Puc. 1.24 Puc. 1.25

B.11. Cm.puc. 1.25.

Iporpamma C.

C.1. [ITo cuupanu. Paguyc cnupanu R=mvsina/|q|B, mar cnupanu
h=2nmvcosaf|q|B. |

C2. v, . =E/B.

C.3. a) OnuuakoBblil; 6) B l'IepBOM ciyqae Gonbiue. Yxkazdauue. TIpo-
HIeLIHHA 3apAN ONpeeNAeTCA M3MEHEHUEM MarHUTHOTO ITOTOKA,
a pabora - 9[1C caMOUHIYKIIH. :

C.4. Tloresuman Touku B BblILIE. Yxazanue. YTBep)K)leHHC TOK Te4eT
OT TOYKHM ¢ Gonbimmum noreﬂuuanom K TOYKE C MEHBUITHUM TTOTEH-
HMaJIOM” CIIPABEIJIMBO TONLKO JUIA OJHOPOAHOrO YYacTKa IIEnu.

3 I Li I}
xr’B, 1 ,
AR | | B i AN
0 R+r
te 121y 31, 1
- e e ———————————
0 g 241t 0 4
Puc. 1.26 - Puc. 1.27 Puc. 1.28
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cs.
C6.
c..
C..
C.J9.

Al

A2.

A4,
A5,

A.6.

'/A.7.
AS8.

A9.

Cwm.puc. 1.26, Q=(nrzB°)’I(Ih:)
Cwm.puc. 1.27.
&-umm.m,

Cwm.puc. 1.28,

Cmpué. 1.29.

Puc. 1.29

vl‘nana 2. Konebauna BOJINB
2.1. Mexaundeckue xoteGanns ¥ BOMHLL

Hporpamma A.
a) x(0)=5cos(n/2)=0; 6) A=5 M, w=n paglc, P,=x[2;

B) v *Aw=5% Mc.

a) w=2n/T=2xn[2x=1 paglc; 6) x(1)=sint; B) v =cost; no abconior-
HOHM BeNMYUHE B TOYKE B. '
m,=4 £r. Yxazanue. Tepuon koneGanmii NpyX#AHHOr0 MasiTHHKA
T=2nf (m{k), tne k. - XEeCTKOCTb IPYXHHbL

mg-M<P<mg+kA Hesecomocts npu_A2>mglk.

Y sroporo Kopo'ie B 9 pa3. Yxazanue. Yacrota KaneGanuit Mare-
MaTHYeCKoro MasiTHHKa vs(mu)f(gll) rae ! - JJIAHA HATH.
E=kA’2. He n3amenuTCs.

T=4¢, \

Matemarugeckiii MaaTHHK He Kone(nercs: T-w; NPYXMBHEBIH
xone6Gnerca ¢ nepuonom T=2x/(mlk) . Yiazarnue. Cucrema orcae-
Ta, CBA3aNHasA CO CHYTHWUKOM, SABJAETCA HEMAEPRMANbHOMN; OHA
NBHXETCA C yckopenuem cBoGoaHoro NaficHUs OTHOCHUTENLHO
3emnu.

Mpu v=vl amnnutyna xoneGanuit
MOCTa pe3KO BO3pPacTaeT. YKa3anue.
PaccMoTpuTe ARAEnNEe pe3oHaHCa, B
KOTOPOM - LIar¥ 4eJIOBEKa ABJIAIOTCA
NepHOANYECKOi BBIHYXHAIOUIEH CH-
noit,

A.10. A=100 M; T=Afv=1 c. Cm.puc. 2.1.
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B.1.
B.2.
B.3.

B.4.
B.S5.
B.6.
B.7.

B.8.
B.9.

B.10.

B.11.
B.12.

B.13.

B.14.

Hporpamma B, }
x()=0 Olcos(m/4+n/2) -0 01sm(m/4)

w=a v ; A= v,/a
a) w=2 pagfc; 06) Touxoit B. Yxazanue. a) Bocnonbaymecx, rpa-
duxoM v (x) 1 naxoxaen s MaKCHMaIbHBIX 3HAYEHUIA cMelnie-
HUA ¥ CKOPOCTH, a TaKke OTBETOM K 3aaade B.2. 6) Ilepuop ko-
nebGamma Tena T=2nfw=n CEKylR.
AMIOIUTYNA OANIIAKOBA B OOOUX CITYNanX.
T=2n/(Alg).
v,/v,=2. )
T=0,5 ¢. Pewenue. TlomnaBoK COBEPIUAET TapMOHMYCCKHE
Konebanusa 1noj ACHCTBHEM KBa3UYNPYTOH CiIlb
F=F ,-mg=(pgSx+mg)-mg=pgSx, BOZHUKaIONIEH NPU NOTPYXeHNUH
noriaska Ha x (3ueck § - ceverve nomnaeka mMacest m ). Orcio-
1a koadduumMenT KBazuynpyroi cuisi k=pgS, a nepuon koneba-
HUIi nonNaBKa 7’z=2nﬂm/k)=2n\/(m/pgS). Yyutbigas, YTo
T,=2ny/(mlp, &5), nonytum T,=T,/(p, [p)=0,5 c.
T=2n/(I}(a*+g%). Usmenurcs.
E=FAx[2.
a) E=ME /(M+m); 0) E<E,, rae E, - aueprua xoyiebaHuit g0 na-
Aenus mapmka. Yrasanue. Bocnons3yirech 3aKOHOM COXpPaHEHHs
TOPU3OHTANBHON NPOEKUMY BMIYIILCA; IPUMMKTE TaKXE BO BHMA-
Mare U3MeleHUe MacChl KONeOmomencsa cucTeMsl.
E=mgla¥2; A=mV*}2.
YMmensiimnach B 4 pa3a; nepeunia BO BHYTDEHHIOI SHEPryso
KOJICOIIOUIErocs TeAa M OKpyKatoueil cpeib.
v,<v,. Ykazanue. Paccroanve Mexmy
COCERHUMY IMTPUXOBBIMU JIMHUAMY
paBHO UIMHE BOJIHBI, KOTOpas INpH
ONVMNAKOBOM - 4acTOTE  MCTOYHMKA
NpsiMO HPONOPUMONAILIA CKOPOCTH
pacnpocTpanenus BoJXHbI B AaHHOM
cpene.
Buus (cm.puc. 2.2).
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C.\1.

INporpamma C.

v,=2 Mc. Yxa3anue. TIpoexnus YCKOPEHHA W CMEIIEHUE TOUKH
CBA3aHBI COOTHOLIEHHEM &, =-w’x. Bocnons3yiitech rpapukoM
JUISE OTHICKAHMA M 10 3HAYCHUAM © H X ONPENENIHTE V.

C.2. 'Cm.puc.2.3. T'=T12 B oboux cmydanx. *4

C.3. a'syag. ‘

CA. T, T,=/g-V'/PI(g+VIR). o

C.5. T=2=/(){(a*+g*-2agsinn)). . 1 t

C.6. w'=wfyfcosa.

C7. wjo,=/(pjp); 0 ,
EJE,=(p,-p Y(p,-p,)? . Yrazanue U3
pemienMss 3agayn B.7 supHO, 9TO
k,=ky, HO m,*m,. Kpome Toro, am- Puc. 2.3
nANTYAb KoneGaHMIt JBYX KyOuKOB
pa3IMIHBl, TOCKOJIBKY B PAaBHOBECHM pa3jiMyHa BbICOTA HOTPY-
JKEHHOH YacTH.

C.8. Cm.puc.24. ©=100 pagc. s00} B 11

C.9. a) I'apMonumeckue KoneGanns; 6) ynane-
HUE OT NOJIOKEHUSA HEYCTOWYUBOIO PaBHO-
BECHs C BO3pAcTaloUUM yckopenuem; B) “4 1 O 2ix,cem
PaBHOMEPHOE NMPAMONTMHERHOE ABIXKEHUE. - 40(')

C.10. Cm.puc. 2.5. A =-(8/9)E,.

C.11. CMm.puc. 2.6. Puc. 24

K v/a Y
A W
YA NG
o V@
Puc.25 Puc. 2.6
C.12. v,/v,=4/3. Yxa3zanue. Tax KaK CKOpPOCTb paClpOCTPAHEHUs BOJIH

B 060MX CITyJasiX OMHAKOBA, TO A/IMHA BOJIHBI IPONOPLHOHAIbHA
4acToTe, 2 KONMYECTBO MyYHOCTEH PaBHO YUCITY MOTYBOJIH,YKIa-
ABIBAIOIIMXCA Ha JUIMHE IIHYPA.
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2.2. Mepemenuniit Tok. JrexTpomarumNTHLIE KomeBalHA ¥ BONHLT

Al
A2,
A3.

A4,

AS.

B.1.

B.2.

B.3.

R4,

B.S.

Mporpamma A.
a) I=141A L= /2= 1 4; 6) I-0.

' Q=I‘Rt =200 qx.

A2=21,. Yxasanue. Ilepnox 3NEKTPOMAarHHTHLIX KoncOaHuil B
kouType T=2n/LC. Inuuna sonnwt A=vT, rjae v - cKOpOCTS pac-
npocrpanenuﬁ 3MeKTPOMATHUTHBIX BOJH.

Z=qJC; E=q2/2C . Yxasanue. MakcuManbHbIe 3HAEHHS HANPA-
XKEeHMs Ha KOHACHCATOPE M KaTyllIKe MEJYKTHBHOCTH PaBHBI APYT
ApYTY. Dueprus konebanuii papEa MaKCHMAILHOMA SHEPIUU KOH-
AcucaTopa.

B konjencartope M KaTyulke; B KaTyIlKe; B KOHJeHCaTOpe.

Nporpamma B.
a) Yeennuurcs; 6) ymensmurcsa. Yxazanue. EMxocTHOE conpo-
THUBAEHUE KoHaencaTopa X .=1/wC, HHIYKTHBHOE conpommxerme
KaTymxku X;=wl, rie @ - 4acToTa NEPEMEHHOro ToKa.
ToT, KoTophiit coBepilaeT MOJE3HYIO paboTy, T.K. ero 4acrora
BpamieHus W, cregoBatensHo, INC mugyknun, Meusure, Cuia
TOKa B 0OMOTKE MOTOpa NpOIIOPIMOHANbLUA PA3NOCTH MEXHIY
HanpspxeHueMm B uenu 1 DAC nHAYKIMH,
U,=const (coBpeMeneM Nie usmenserca). Ykazanue. Hanpsxkenue
BO BTOpH410if 0GMOTKE NPOHOPIMOHANIBIO CKOPOCTH U3MEHEHUS
MarHUTHOrO TIOTOKA B CEpACUHUKE, T.e. CKOPOCTH W3IMCHEHMS
TOKa B HepBW4HOW OGMOTKE.
Campuc. 2.7. v=vy/(1+t), rae v r ,
vo=(1/2m)/id/LSe,) 7l
U_=RU(CIL), - Q=CU*?2.Yxazanue. Mak- %
CHMaNLHOE HanpsOKENNe Ha  pe3ncTope
Oyner B MOMEHT 3aMblkalus kiloda K2: -
U_=RI_, the I, - MaKCHMalbHBIH TOK
yepe3 KaTyHIKy. JHeprus, 3anaceHHas K
3TOMY MOMEHTY B KaTYIIKe, BLIICJIUTCS B
BUJIE TEIUIa HAa PE3UCTOpE.

Puc. 2.7
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C.1.
Ca.
Ca3.

CA4.
C.5.

Al
A2,
A3.
A4,
AS.
A.6.
A7,

Mporpamma C.
1=154.

0'=0y2. Yxasanuc Hauamesanncumocrb MEXaHUIECcKOl MOII-
HOCTH: P=8] ot yrnonoﬁ CKOPOCTH BpallleHUsA Bana ® C y4eToM
Toro, 4o JJC uBAyKHHH NpONOPUHOHANLHA w, I= (U—8)/R M
P(w=wy=0. 3aTeM ¢ MOMOINBIO OPOU3BOAHON HaAUTE MaKCH-
MyMm dysximn P(w). ,
Ewmxocts ObU1a yBENIMICH2 B 4 pasa.
C=1/(w?L); P.=UZR2R.

Inasa 3.
3.1. TeoMeTpHUuecKan ONTHK2

IMporpamma A.

40 cM.

35°.

n=1{arcsin(30%=2.

Ha 6eckoHEYHOCTH.

Bcerna.

a) d<F; 6) d>2F; B) F<d<2F.
Cwm.puc. 3.1.
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AS. CM.pné. 3.2,

=
F

.M.

M

INporpamma B.
B.1. Cwm.puc. 3.3.
B.2. 2¢.

B.3. Cm.puc. 34.

’ a X
S, : S s %\
S, S, ‘s. o B
Puc. 3.3 Puc. 34 . -Puc. 3.5

B.4. Cwm.puc. 3.5. Tpeyronsuuk KNM - o61acTh NONHON BUAMMOCTH.

B.S. Cwm:.puc. 3.6. Ykazanue. Tak xax sin30°1/2,5, To Ha TpanM1E pa3-
Iena Cpeld Jiyd CBeTa MCIBIThLIBaeT NMOJHOE Buy'rpelmee oTpaxe-
HHE.

B.6. Cwm.puc. 3.7.

-::_\?— =
== \4 LMy p :
—— =S

W

N

1

1

o

Puc. 36 Puc. 3.7
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B.7. Hc ysupnr.

B.8. Cmpuc. 38

8.9, g« -an.

R.10. Hano nomecrurs nuuay B Cpeay,
POK23aTeNb HPEAOMIICHNR XOTO-
poii Sonbie NOKAIATENR NPENOM-

‘nenust Martepuana, M3 XoToporo
naroropncia annza. NMogxogmt.

B.11. Cmpuc. 39.

. a)

6)

B.12. -d+Vf=VF.
B.13. Ourrueckas cuia ABOH KON BIMVKIUH JUu3bl B jiBa pasa fosbiite.

TMporpamma C.
1. a)v, =qv;0) v, 2vsisx,
C2. Cm puc 3.10.
C.3. Cmopuc. 3.11. Yeasanue, Ha rpannue paane.na CTCRAO-BOZAYX Y1
Oy/leT MCHBITRIBATE THUHOT BHYTPEHHEE OTpaxKcHne.

‘St



C35. Cmpne. 332
C.6. Cmpuc.3.13.

Puc. 232

C.7. Cwmpuc. 3.14.
C.8. Cmpuc. 3.15.

>

F IR

i

Puc. 3.13

ol

C.9. Cwmpuc. 3.16.

C.10. D=D,+D,=(F, +F2)/FF

ﬂ) . / . A
N N L
M F O>F N MF o - =
A oo
Puc. 3.15

C.11. Om'wlecxaﬂ cuna nonylmnmeucﬂ cuctemsl D= —(2/R)(n -nb)

C.12. Cm.puc. 3.17.
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Al,
A2,

3.2. BonHoBbIe H KBAHTOBbIC CBOHCTBa CBeTA

Iporpamma A. o
v=c/n=2x10% »qc. .

Her; Mensiercs TONBKO JJIMHA BOJHBL.

A.3. Her; Gyner Bujina ClieKTpanbHasA NOJNOCa, meo'xalomax nBeTa oT
_* KpacHOro Jio, $pHoJIeToBOro.
A.4. Dueprus GOTOHOB KPaCHOro CBETa MEHBIIE!
E JE ;=hv jhv =} JA =4[T.
A.5. Bo BropomMm ciry4ae.
Hporpamma B.
B.1. [L/L=n)n,. .
B.2. C unoii Bonnsl A,=400 am. Yka3zanue. C yBeTMIEHHEM JUIUHBI
BOJIHBI N10KA3aTeNb npenowxeﬂm YMeHbIIaeTcA.
B.3. Kpacuwii. CMm.3apauy A2,
B.4. CseroBbic BOJNHBI, M3JTyaeMBble JTaMII0IKaMH, He mmmmcx KO-
TrepEeHTHBIMH.
B.5S. Cm.puc. 3.18. N=PAJhc.
B.6. Cm.puc. 3.19. v=/(2(hv-A,)/m).
N, domon 4

0 2 0" v, v
Puc.3.18 Puc. 3.19
B.7. B nepsom ciy4ae. YxazaHue. Bocrions3yiTech ypaBHeHHEM Bmx-
“mreiiHa A gortoadpdexra.
INporpamma C.
C.1. C nomoilpio NPU3MH HOJIHOTO OTPAXKEHUS.
C.2. Bo Bcex cayyasx HiMpuUHa nonoc OyJeT YBeJIMIuBaTLCH, Yka3arue.

IlInpuHa HHTepdepeRIMOHHBIX NoNoc B onbiTe IOHra Ax=IA/d.
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3aece I - paccTosiiMe OT MCTOYHMKOB BOJIH JIO 9KpaHa; d - pac-
CTOsINME MEXTY MCTOYHMKAMU; A - JUIMHA BOJIHBL.

C.3. Yepuas NOBEPXHOCTb NPAKTHYECKH LEITHUKOM MOTHONIAET CBET.
Ykazanue. Iposegure aHanoruio ¢ abcoOTHO YIPYTUM M abco-
JOTHO HEYTIPYTMM COYAapEeHMAMHM IMIapUKa C NOBEPXHOCTHIO.

C.4. Bo BropoM.

C.5. N=I_, [le].
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[IPUJIOXEHHUE

QOcHOBHbIE BENUYUHBI U COOTHOIIICHMS

BennynHa uay COOTHO~

‘IMCHHNC

d)opMyﬂa

[MosicHenuns

3axon KynoHa

= X
\F|- | Iq:l

4neyr

£=8,85x10""2 K’j(Hxa)

—

F - cuna paanMoneiicTBHS [IBYX TOYEUYHbIX
3apANOB B BaKyyMe; ' -~ PacCTOAHNE MEXIY

3apAnaMu

| - HanpskeHHOCTD
" 3NEKTPNYECKOrO NoNA

Onpepenchue: E‘=13‘7q
Toueunsiit sapan Q: E=kQfer?
Cdepa win npoBoaawuii ap:
E=0, r<R '
E=kQl4er?, r>R

T - paccTOAHME OT TOYEHHOrO 3apAfa HAN
oT LeHTpa cephl (mapa);
€ - OTHOCHTE/IbHAA AM3/EKTPHYECKAs Npo-

HUILaCMOCTh CPEabI,;

k=1/(4ne)=9x10° Hxam?*/Kz*

‘TIOTeHUHAN HACKTPH-
wecKoro nons

Touesnsiit sapan Q: ¢ =kQJ(er)
Cdepa wiu nposogAuinil wap:
¢=kQ/eR, r<R

@=kQfer, r=R

R - panuyc copepnt (urapa)

Pa6ora cun snewpn-

YecKoro nons

A cur nona=9P 0y~ P 20

P paq 1 @, - HAYAIBHBLL U KOHEUHBIT

NOTEHUMANEI TOYEK noAsA

CBA3b MEXTY Hanpa-
KEHHOCTBIC 1Cwis 1
PA3HOCTLIO 1. 7237 52

0B

Koopatnarnan gopma:

Ex=:(q)xos'_(paﬂ)/(xxosnxun)

"Ces3n Mexqy semmynnamit: |E|=Ufd

Hcnoabayerca, Kak npasiuio, NpH nocTpoe-

Hin rpacukos

U=1€ onPuagls 4= 17p0y2p,,]

DJIEKTPOEMKOCTh

VYenunennstit nposoannk: C=gf¢
Iea nposoasinka: C=gfU
ILnockmit konpencarop: C=eeyS/d

(P - NOTCHUHaN NPOBOAHNKA

U - pasHocTh noTeHUManos Mexay npo-
ROMHIKAMY;

& - nnoigane nIACTHHBL

d - paccTosnmne Mexy nAacTHHaMH

CoeanHeHte KOHACH~
CATOPOB (3KBUBANCHT-

Has eMKOCTb)
3

HocnenosatensHoe:

1/C, =3 1cC; 9,54,=...7q,

TMapamenshoe:

Cou=), C; U=Uy=..=U,

3apsg KOHAEHCATOPOB OMHAKOBBI

Hanpsxenue Ha KOHAeHcaTOpaX OMHAKO-

BOCE

Oneprus KoHjeHcaTopa

W=qU[2=CU¥2=4%2C




UR, =Y YR, ; U=U,=.=U

Cuna Toxa CpenHasn: MrHoBeHHas: Agq -'3apspn, npoutenwuii yepes nonepey-
I=Aqg/At | I=dg/dt HOC CEYCHHE MPOBOHMKA 3a Bpema Al
TLIOTHOCTB TOKA j=II8 § - owank NoNepeYHoro ceyeHus npo-
BOJHHKA
ConpoTusieHHe npo- R=plIS P - YAebHOE CONPOTHRICHHE NIPOBOAHHMKA
BOHHKA 3aBHCHMOCTDL OT TEMINEPATYphI: annubt | (Po mpH o°c %
p=po(l+af) & - TepMudecknil Koa(duLUEHT conpo-
THBICHHA
3akoH Onia ais ysac- I=UJIR U - pasnocTh MOTEHIHATOB HA KOHLAX
TKa Henx y4acTka conporusienneM R
Coepuselne NpoBoa- HocaenoparensHoe: Cii1a Toka B NPOBOJJHMKAX OJHHAKOBA
HHUKOB (3KBUBAIEHTHOE Rm=2 R, ; L=L=.=I
CONPOTHB/ICHHE) HapamwieasHoe: Hanps#enue Ha Becex NPOBOAHNKAX OAH- .

HaKOBO

3JIC necrounuka ToKa Z=A_]Aq A, - paGoTa CTOPOHHHX CHI NO nepeme-
wennto sapsana Aq
3akoH Oma ana samk- | I=&J(R+r) R - BHewnee conpoTusneuite uenis;

HYTOIf Henn

Tok kopotkoro 3ameikauns: I =&r

T - BHYTPEHHEE COMPOTHRICHIIE HCTOYHHKA

3akon OMa i He-
- ORHOPOJHOrO yyacTka

ueny

' (pnnv_+2 (i@ +E (tIfRi) +E (1I|ri)=¢xon

3Hak "+" Z, ecan ToK "BXoauT" B OTpM~
1 Tp .

HaTEJILHYIO OGK.'laIle HCTOYHIKA,

-3nax "+"y IR, nau Ir,, ecnn nanpasne-

Hite TOKa i o6xofa oT K npoTi-
HaY KON p

anexTponusa

F=96,5x10° Knfmoms

. BOMOAOXKHBI

MotyHocTb TOKa P=lU

3akon xoyna-Jlenua Q=PR Q - XOMINECTBO TEMNOTEI, BLIACNBILECS
B NPOBOJHMKE 34 BpeMs ¢

KI[ ncroyHika Toxa =P, 0l Pucr. =I*R[I& P\ - MOLHOCTE BO BHEwIHE! Lemit;
sz' - MOLHOCTL MCTOYHHKA

3axou dapaner pis ‘m=1/FxAlnxAq M - Macca BbIJEHBLLErOCH BELECTBA;

A - ero atoMHas Macca, i - BATEHTHOCTD




WUnaykuns MariuTHoro

noas

I1psinoit HPOBOAHMK C TOKOM:

B()=p,l/(27r)

Kpyrosoii Tok:

BO)=pJI2R)  po=4nx10"7 H/A®

T - pacCcTOAHME OT NPOBOAHMKA

. B(0) - unnpykuns B UeHTpe X0AblA

paaryca R

Cuna Amnepa

|F,|=IBAlsin

I - tox s nposopnitke annn Al;

& - yroa mexay Bu HanpapJieHHeM TOKa

Cuna Jlopenua

115" | =|q|vBsina

& - YTON MeX1y CKOPOCTHIO v 3apsga H

uuaykuuei nois B

[pasuno “aesoit pykn"

Hanpasaenue cun Amnepa u Jlopenua (win ¢>0) onpefiensierca no npasity "nesoii pykn":

MArHiTHbIE CHAOBbLIE JHHUNH BXOOAAT B J1aiOHb, YeTbipe nanbua - NO HalpaBIeHHIO TOKa (CKO'

pocTH), OTOTHYTBIN 60/bWOGIT Nanel, NOKa3bIBAaET HallpaBieHHe CILTL

MarKuTHBIR NOTOK - P=BScosa @ - yroR Mexy HopMansio A K Iuioulanke
SuB
BNC unayKiHit Cpeanan: MrHoBeHHas: AD=@, -D,, - HIMEHEHHE MArHHTHO-
&=-Ad/At &=-dd/dt ro notoxa 3a spemMa At

B gBrxyLieMCs NMPOBOAHUKE:

| &1 =Blvsinp B - yroxmexay V u B
INC camounayKumyu Cpepnss: Mriosennas: L - wugyxrusHocTs tenm (koutypa);
& =-L(AljAY) & =-L(dI/df) Al - vamencnne Toka B uenu (koHTYpe) 32
Bpema At
' Ypanueuae rapMoHH- Cumelenne; A - aMmanTyna xoseSanuit;
HECKHR XoacHanui x=Asin(wt+,) @ - UMKIHYECKaR YacTOTA,
CxopocTs! @, - HEYAIbHAA Gasa
v;dz[d&Amcos(mtﬂpb)
Ilepnon xoneGannuit T=2nfw
MarémaTiieckuit MaATHIK: T=2m/fl/g) 1 - pavua vun
TIPYXHHHLIN MAATHHK: T=2rr\/zm/k) . Mt - Macca Tena;
k - xecTROCTH NpYXHHBL
Sneprus rapmonniec- | E=mwA’2
| xix xoneSanuii
Tlrunz ponnst A=vT ¥ - CKOPOCTH DACHPOCTPAHEHKA BOJHBI

KoacSareastnlit ko~
P ’

Tepuon xoneSanuii: T=2zzﬁLC)
Oueprusa xonebaunit: W=qif2C =Llf,/2

L, € - unayxTHEHOCTS ¥ €MKOCTS KOHTYPa

q” - MARCHMAIBRDbIT 3apsn xo:mca:a'mpa;

Im ~ MaKCHManbHBIf TOX B KATYILIKE




TiepeMenHblii Tok

Cuna toka: I=] _sin(wit+@,)
Heiicrayouiee sHaverne: [ 1-—-%&/’2

I, - amnantyanoe snaueHie CHABI TOKA

IToka3arenn npesioM-

JCHHA

n=cfv-

C, V - CKOPOCTb CBETa B BakyyMe I B cpeac

3akoH npesioMaeHNns

ayyeii

sinafsinp =n,/n, =n,,

@ - yroa najcHus; B - yroa npesoMACHMUS;

nz n ﬂ- noKasaresii NpeloMACHHA

| Tlpeaeabnwlii yroa

sine . =n./n,

Ycnosie: n,>n,

dopmyna ToHkoil

JIHH3LL

CoGnpatolas JH3a:
1d+1{|f|=1fF, d>F
1/d-1/|f|=1/F, d<F

Pacceusatouan auuza: 1/d-1/|fl=-1/|F| ‘

d, f = PacCTOAHNA OT Jll}HIibl RO nMpeaMcTa

- n naobpaxenns; F - gokycnoe paccrosuite

AH3bL

VBenuyenne MHabl I=|f /d| OTHoLueHHE NIHEITHLIX Pa3MepoB H3obpa-
XEHNS i NpeaMeTa |

OnTHYeckas cuia D=1/F

JMH3DI

Ineprua dotoxa E=hv =hc/A V - YacToTa konebaHnii cBeTOBOIl BOAHBL

[loctosuHan Inanka

h=6,6x10"* Ixxc

A - aauHa BoaHb

- Umnysnsc doToHa

p=hv/c.

®otoadpdext

Vpasuenne: hcfA _=mv:j2 A

KpacHas rpannua: hefA =A,

A___ - paboTa BbiXo/1a 371€KTPOHA;

V'l =~ MaKCHMalbHas CKOPOCTh INEKTPOHA

3Hepritn HOHU3AUNK -

arcMa Bonopona

E,=13,6 2B

1 2B=1,6x10"Y IIx.
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