JIABOPATOPHASA PABOTA Ne 2 1
JIBUKEHUME 3APS)KEHHOM YACTHIIHI
B DJIEKTPUUYECKOM ITOJIE
10.B. Tuxomupos

O3HakoMbTeCh € Teopueil B KoHcnekTe u yueoHuke (CaBenbes, T.2, §5, §73). 3amy-

ctute nporpammy PHYSICS\BOOKS.exe. Haxmute kHonky «JOmektpy». Ilen-

KaiiTe MBIIIBIO HAa KHOIIKE «l» CIpaBa BHU3Y, MOKA HE MOSIBUTCA KHOIIKA, OKOJIO

KOTOPOU HaAIMUCh «/IBMKEHNE 3apsHKEHHOM YaCTULBI B AJIEKTPUYECKOM moJie». Ha-

KMUTE €€ U 3aTeM KHOMNKY «Du3nKay.

HEJb PABOTDI:
* 3HaKOMCTBO C MOJIEJIbIO MPOIECCa JABMXKEHHUS 3apsiia B OJHOPOJIHOM DJIEK-

TPUYECKOM IIOJIE.

* DKCHEPUMEHTAIBHOE HCCIEIOBAaHUE 3aKOHOMEPHOCTEN JBM)KEHHUS TOYEY-

HOTO 3apsiia B OTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

* DKCIEPUMEHTAIBHOE ONPEIETICHUE BETUUNHBI YAEIBHOTO 3apsiia YaCTHUIBI.
KPATKAA TEOPUA:

JIBUKEHME 3apsKEHHBIX YaCTHUIl B 3JIEKTPUYECKOM I0JI€ IMIMPOKO MCIOJIb3YETCS B

COBPEMEHHBIX JJIEKTPOHHBIX TPHOOpax, B YaCTHOCTU B DJIEKTPOHHO-TYUYEBBIX

TpyOKax ¢ AJIEKTPOCTATUIECKON CUCTEMOM OTKIOHEHUS DJIEKTPOHHOTO TTyUKa.

DJIEKTPUUECKHIN 3APSJ] ecTh BeaMuMHA, XapaKTEPU3YIOIAs CIOCOOHOCTH

00BEKTa CO3/1aBaTh AJIEKTPUUECKOE MOJIE U B3aUMOJCHCTBOBATH C AJIEKTPUUYECKUM

MIOJIEM.

TOUYEYHBIN 3APAJ] 5T0 abcTpakTHBIM 00BEKT (MOJIENB), UMEIOIINI BUJT MaTepH -

aIbHOW TOYKH, HECYLIEH dJIeKTpUYeCcKuid 3apsia (3apsxeHHas MT).

OJIEKTPUYECKOE IIOJIE ectb 0651acTh MPOCTPAHCTBA, B KOTOPOU Ha 3apsiKeH-

HBI 0OBEKT ACHCTBYET cuiia, Ha3bIBaeMas JIEKTPUUYECKOM.

OCHOBHBIMU CBOMCTBAMU 3apsiaa ABISIOTCA

* AIJIUTUBHOCTH (CyMMHUPYEMOCTH);

* HHBApPUAHTHOCTH (OJIMHAKOBOCTH BO BCEX MHEPIIMAIIBHBIX CUCTEMAX OTCUETA);

* JUCKPETHOCTHh (HAJIMYME BJIEMEHTApHOIro 3apsja, 00o3HA4aeMoro €, M KpaT-
HOCTB JIFOOOT0 3apsiaa 3ToMy 3aemeHTapHoMy q = Ne, rae N - mo0oe uesnoe no-
JIO’)KUTETLHOE U OTPUIIATEIbHOE YHCIIO);

* MOAYMHEHME 3aKOHY COXPAaHEHMUs 3apsiaa (CyMMapHBIN 3aps]l AMEKTPUUECKH U30-
JMPOBAHHOW CUCTEMBI, YEPE3 TPAHUIBI KOTOPOl HE MOTYT IIPOHHUKATh 3aPSIKEH-
HBIC YACTHUIIbI, COXPAHAETCA);

* HAJIMYUE MOJOKUTEIBHBIX M OTPULIATENIBHBIX 3apsiioB (3apsi] BEJIMYMHA alire-
Opanueckas).

3AKOH KVYJIOHA onpezaensier cuity BO3I€UCTBUS TOYEYHOTO 3apsia (i, HaX0sl-

HIErocsi B Hayajie KOOpIUHAT, HA TOUYEYHBIHN 3apsll (,, UMEIOLIUN paguyC-BEKTOP T
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rae €, - eIMHUYHBIA BEKTOpP, HANPABICHHBIM OT IEPBOrO 3apsaa (; KO BTOPOMY

Q.
HAIIPSDKEHHOCTDBIO Ha3biBaeTcsi BEKTOpHAsI XapaKTEPUCTUKA IOJs, YUCICHHO

paBHas OTHOIIEHHUIO CHIbI Frp, eficTBYIONIEl HA TOYEUHBIH 3aps, K BEIUUMHE q

Iﬁ)ﬂ

3TOro 3apsia: E =

Ecnu 3amaHa HanpspKEeHHOCTh JIEKTPUYECKOrO MOJisA, TOT/Ia Cuila, ASHCTBYIOIIas
Ha 3apsn, OyJeT onpeaensathes hopmynoit Foy = qE.

OJHOPOJHDBIM Hna3zbiBaeTcs moJie, HANPS)KEHHOCTh KOTOPOTO BO BCEX TOUKAX
OJIMHAKOBA KaK MO BEJIMYMHE, TAK U 10 HampasieHuto. Cuiia, 1ecTByONas Ha 3a-
PSPKEHHYIO YacTHUILy B OJJHOPOJAHOM I0JIe, BE3/I€ OJIMHAKOBA, [I03TOMY HEU3MEH-
HBbIM OYJIeT U YCKOPEHHE YaCTHUIIbI, ONIPEACIIsiIEeMOe BTOPbIM 3aKOHOM HbloTOHA
(Ipu MaNbIX CKOPOCTAX ABUNKEHUSI V<<C, IJie C - CKOPOCTh CBETA B BAKYyME):
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rac Y - CMCIICHUC YaCTHULBI ITO BEPTUKAIN U Vy - BCPTHKAJIbHAA KOMIIOHCHTA CKO-
pPOCTH B MOMCHT BPCMCHHU, KOT'Id YaCTHIA BEIJICTACT M3 KOHACHCATOpA .
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METOJINKA 1 TOPAJOK U3MEPEHUI

Haxxmute Mbimipto KHONKY «CTapT» BBEpXY 3KpaHa. 3apUCyHTEe € 3KpaHa IoJje
AKCHEPUMEHTA U TPACKTOPHUIO JBUKECHHS YACTHULIBI IPU TOPU3OHTAIIBHOM PacIoJio-
KEHUU Ha4aJIbHOW CKOPOCTH (11 yIPaBJICHUS MOJIOKEHUEM U BETMUYMHON Havyajlb-




HOI CKOPOCTH Ha>KMMTE MBIIIBIO KHOIKY «Havas. ckopocTe», MOABEAUTE MapKep
MBIIIH K KOHI[y CHHETO BEKTOPa, HAKMUTE JIEBYIO KHOIIKY MBIIIH U, YAEPKUBas €€,
nepeMeniaiTe MapkepoM KOHELl BEKTopa Vi , Clielid 32 YHCIOBBIMHU 3HAYECHHUSIMU
ero npoekuuu Vx u Vy ). [l Hayama mpouecca JBUKEHUS HAKMHUTE MBILIBIO
KHOIIKY «CTapT». AHaJIOTMYHBIM CIIOCOOOM M3MEHHUTE BEJIMUMHY HAINPSKEHHOCTH
noJis (kHomka «Hampsikennocts E» u Bexktop E B cpeaneit yactu skpana). Haburo-
JaiiTe IBU>KEHHE YACTHUIIbI.

IMosyunTe y npenoaasaresisi I0MYyCK JJI BHINOJHEHUSI M3MeEpPEeHUil.

l. Haxxmute mbibio kHonKy «HanpskenHocts Ey. [lonBenure Mmapkep Mblln
K KOHIly BeKTOopa E, pacmoyioxk€HHOro B CpEeIHEN YacTH MIOCKOr0 KOHJEHCATOPa,
Ha)KMUTE JIEBYIO KHOMKY MBIIIH U, YJIEPKUBAsl €€ B HAKATOM COCTOSIHUU MEHSIITE
JJIMHY BekTopa E , ycTaHOBUB YMCIIOBOE 3HAUEHUE PABHBIM B3SITOMY M3 TaOIMIbI 1
JUIs1 Balllel Opuraisl.

2. Haxmure xkHOonky «Hauyan ckopocTh» W, 3all€NIMB MBIIIBIO KOHEL BEKTOpa
HAaYaJIbHOW CKOPOCTH, ycTaHoBHTE Vox = 50 Mwm/c, Vv = 0. HaxxaB kHOmTKY
«Crapt», HaOMIOJalTe NBMXKEHHE YacTHULbl. YBeauuuBas Vox , IOJ0EpUTE MUHU-
MaJbHOE 3HaY€HUE, P KOTOPOM YaCTULA BBUIETAET U3 KOHAEHCATOpa. 3aluIINTe
3HAYEHUE JUIMHBI TUTACTHH KOHJIeHcaTopa L.

3. [IpoBeauTe n3MepeHus napameTpoB ABUKEHUS YaCTULIBI B MOMEHT BbLIETa
U3 KoHJeHcaropa. [ns aToro Haxkmute KHONKY «CTapT» U B MOMEHT BbUIETA ya-
CTHULIBI U3 KOHJEHCATOpa HAXKMUTE KJlaBUIy «Pause» Ha KilaBuaType KOMITbIOTEpA.
3anuimTe 4YUCIIOBbIE 3HAYEHUs ¢ dKpaHa B Tabnuiy 2. [locne 3amucu Bcex pe-
3yabTaToB HAXkMUTE «IIpoben» Ha KiaBuaType KOMIbIOTEpa.

4. [ToBTOpUTE M3MepeHus 10 1.3 emie 6 pa3, KaxkAblid pa3 yBeluunBas Vox Ha
5 Mwm/c. Pe3ynbrathl 3anuchiBaiiTe B TaOIUITy 2.

TABJIMLA 1. 3HavyeHus1 HANPSKEHHOCTH JJIEKTPUYECKOr0 MoJisi (HE repe-
PHUCOBBIBATH)

bpuraga 1 2 3 4 5 6 7 8

E [B/M] 3100 3000 | 2900 | 2800 | 2700 | 2600 | 2500 2400

TABJINLA 2. Pesyabtarsl n3mepennii npu E = B/m, L = M.

Vox [MM/ C]

Y[mm]

X[mmMm]

t}IB [HC]

Vx [Mwm/c]

VY [MM/ C]

OBPABOTKA PE3VJIBTATOB U OPOPMJIEHUE OTYETA:
1. [Toctpoiite rpadukn SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN
* BEPTUKAJIBHOTO CMEILEHMs Ha BhUIeTE U3 KoHAeHcaTopa (Y) oT KkBajapara oOpart-
HOM HauanbHOM ckopoctu (1/Vx)*,




* BEPTUKAJIBHOW COCTABIAIONIENM CKOPOCTH Vy Ha BBUIETE U3 KOHAEHCATOpAa OT
oOpartHoi HauanbHOU ckopocTH (1/Vx).

2. Jlnia kaxxnoro rpaduka ornpeneanTe o Hemy SKCIEpUMEHTaIbHOE 3HAUYCHUE

YAEIBHOTO 3apsJia YaCTULbl, UCTIOIb3YS (OPMYJIbI

q._ A(Y) q_ 1 AVy)
m (L) .
OX VOX
3. Paccuuraiite cpenHee 3HaUCHUE YKCIIEPUMEHTAIBHO OJIYYEHHOI'O YAEIbHO-
ro 3apsiaa 4YacCTULBI.
4. 3anumute oTBeT. CHopMyIUpyHTE BBIBOJBI IO OTBETY U IpaduKaM.

Tabauunoe 3nadenue yoenbHo2o 3apaoa snekmpouna e/m = - 1.76 10" Ki/ke.

Bonpocs! 1 3a1aHud 1)1 CAMOKOHTPOJIS1 10 padorte 2 1

JlaiiTe onpeneneHne AIEKTPUIECKOro 3apsiia.

Bri0Oepure, kK KaKOMy KJIacCy XapaKTEPUCTHK OTHOCHUTCA 3JEKTPUUECKUM 3apsi]

* XapaKTEPUCTHUKA JABUKEHUSI,

XapaKTEepUCTHUKA BO3/ICICTBUS,

XapaKTepUCTHUKA OOBEKTA.

Ilepeuncnure Bce CBOMCTBA 3apsiaa.

CdopmynupyiiTe CBOMCTBO TUCKPETHOCTH 3apsi/ia.

Chopmynupyiite CBOMCTBO aJANTUBHOCTH 3apsijia.

Cdopmynupyiite cBOMCTBO MHBAPUAHTHOCTH 3apsija.

Hanummre 3akon KynoHa st cuibl B3aUMOJICUCTBUSA BYX HEMOABUKHBIX 3a-

PAIOB.

8. JlaitTe onpeneneHue 3MeKTPOCTaTHYECKOTO (3JIEKTPUUYECKOTO) MOJIS.

9. [aiiTe onpeneneHye HANPS)KEHHOCTH 3JIEKTPUYECKOTO OIS,

10.Hammmmure hopmyity, onmpenemnstonyo HalpsKEHHOCTh 3JIEKTPUIECKOTO TOJIA.

11.Hanmummre ¢opmyity, ONpenemnsionlyto 3JeKTPUUECKYI0 CUIY, JEHCTBYIOIIYIO
Ha TOYEYHBIN 3aps/l B 3JIEKTPUUECKOM IOJIE C 33JaHHON HAMPSKEHHOCTBIO.

12.Hanumure GopMyiy A HAOPsLDKEHHOCTU JJIEKTPUYECKOTO MOJII TOYEYHOTO
3aps/ia, pacloaoKEeHHOTO B HaYajae KOOpPAUHAT.

13.Chopmynupyiite NPUHIUI CYTIEPIO3ULIAN JUISl DIEKTPUUYECKOTO MOJIS

14.]laiiTe onpeneneHre NOTEHINANIA dJIEKTPUIECKOTO TTOJIS.

15.Hanumure Gopmyiy A nmoTeHIMaNa 3JIeKTPUUYECKOTO MOl TOYSHHOTO 3apsi-
71a, pacrloJIOKEHHOTO B Ha4aJle KOOPAUHAT.

16.Kakoe mnoJie Ha3bIBa€TCSI OJTHOPOIHBIM?

17.910 Takoe koHAeHCcaTOp?

18.Hanmmmure hopmyty eMKOCTH TIOCKOTO KOHIEHCATOPA.

19.Kakoe noJie cyniecTByeT Mex/ 1y IIaCTUHAMHU IJIOCKOTO KOHJieHcaTopa?

20.Kakyro gopmMy mMeeT TpaeKTOpHs ABMKEHHUS IJIEKTPOHA MEXAY IIACTHHAMHU
IJIOCKOTO KOHAEHcaTopa?
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