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JOMAIIHSASN KOHTPOJIBHAS PABOTA Ne3 11O ®U3UKE
YACTD 11
(YKa3aHus K BbIIOJHEHHUIO M BADHAHTDI 31aHHI)

YKka3aHus K BbINOJHEHNIO M BHIOOPY BAPUAHTA 3aJaHUS

1. JlomammHsisi KOHTpoJibHAS paboTa coctouT u3 10 3amau.

2. JlomaiHssi KOHTPOJIbHAsE paboTa BHIIOJIHIETCS B OTACIBHON TETPaIH.

3. Ha o0noxke TeTpaau ykKakHUT€ HOMEp Tpymibl, (akylbTeT, HOMEp cTyaeHdeckoro oOunera u OUO
CTyJEHTA.
4. Bapuant 3a7aHusi COOTBETCTBYET MOCJAeIHel u(pe HOMepa CTyIeHYeCKOro onJiera.
5. Howmepa 3amau jyuist KaxA0T0 U3 BAPUAHTOB MIPUBEICHBI B CIEAYIONICH TabmuIe.
Ne Bapuanra 0 1 2 3 4 5 6 7 8 9
3amaua Nel 10 1 2 3 4 5 6 7 8 9
3amaua Ne2 20 11 12 13 14 15 16 17 18 19
3amaua Ne3 30 21 22 23 24 25 26 27 28 29
3amaua N4 40 31 32 33 34 35 36 37 38 39
3amaua No5 50 41 42 43 44 45 46 47 48 49
3asaua N6 49 44 39 24 29 24 19 14 9 4
3amaua Ne7 48 43 38 27 28 23 18 13 10 3
3amaua Ne8 47 42 37 22 27 22 17 12 7 2
3asaua Ne9 46 35 36 21 26 21 35 11 6 1
3amaua Nel0 45 40 35 30 25 20 15 10 5 50

6. Kaxmyro 3agauy oopMuTe CIIETYIOIAM 00pa3oMm:

6.1. 3anummuTe yCIIOBUE 3a1a49H C IIEPEBOIOM BeeX BenuunH B CH.

6.2. Beimuimurre Bce HEOOXOAMMBIE 3aKOHOMEPHOCTH, OTHOCSIIINECS K TaHHOU 3a7a4de (eciii He0O0X0IMMO,

CHayJaja B BEKTOPHOM, a 3aTeM B CKaISIpHOU (opme).

6.3. OKOHYATENbHBINA PE3yNbTAT BBIACIUTE B BUIEC OTBETA.

YciaoBus 32124 MOKHO MOJYYUTH B 3JICKTPOHHOM BH/Ie Ha Kadeape (pU3uKH.
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3AIAYHA I JOMAIIHER KOHTPOJBbHOMN PABOTHI 11O ®U3UKE Ne3, YACTD |1

Paccrossane mexay 3apsaamu (3=100 HKm u 2=-50 HKn paBuo d=10 cm. OmnpenenuTh cuiy,
neicTByroMyIo Ha 3apsn (s = IMxKi, orcrosimuit Ha 1=8 cM oT 3apsia (; u I = 6 ¢M oT 3apsiaa (2.

DnekTpuueckoe mosie o0pazoBaHO OECKOHEYHO AJMHHOW 3apsLKEHHOM HUTHIO, JIMHEHHAs MIIOTHOCTD
kotopoit T = 20 nKn/m. Onpeaenuts pazHocTh nmoTeHnuanoB U IByX TOYEK MO, OTCTOSIIIUX OT HUTH
Ha PacCTOSTHUM 1 =8 CM 1 2 = 12 cM.

Ha paccrosauu d = 20 cM HaxoasTcs 1Ba ToueuHbIX 3apsaa g1 = -50 uKu, g2 = -100 aKin. Onpenenutsb
cuity, AedcTByromyro Ha 3apsa 3 = -10 K, ynanéHHbIX OT 00OHMX 3apsioB Ha OJWHAKOBOE
paccrositue d.

JUis IapasIeNbHEI IIOCKOCTH, TTOBEPXHOCTHBIE ITOTHOCTH 3apsiia KOTOPsIX o1 = 2 MKKi/M? 1 o = -
2

0,8 mxKn/m®, Haxomsrcs Ha paccrosauu d = 0,6 cm or nmpyr nmpyra. Omnpenenuts pa3HOCTb

noTeHIranoB U Mexy TIIOCKOCTSMH.

Toueunsie 3apsabl g1 = 20 MxKi, g2 = -10 mxKin nHaxoasrcs Ha paccrostaud d = 5 ¢M Apyr oT apyra.
Onpenenuts HaNpsHKEHHOCTH IMOJI B TOUYKE, YAAIEHHOW HA 1 = 3 ¢M OT HepBOro u 2 = 4 cM ot
BTOpOro 3apsia. OnpenenuTs Takke CUily, JCHCTBYIOIIYI0 B 3TOW TOYKE Ha TOYHBIN 3apsa (3 = 1
MKK1.

Tonkuii crepkeHb COTHYT B Koublo pamuycom R = 10 cM. OH paBHOMEpHO 3apsHKEH € JTMHEHHOM
wioTHOCTHIO 3apsina T = 800 HKu/m. Omnpenenuts MOTEHIMAN ¢ B TOYKE, PACHOJIOKEHHOM Ha OCH
KoJIblia Ha paccTossuu h = 10 cM oT ero 1eHTpa.

[Tone oOpa3oBaHO OECKOHEYHOH paBHOMEPHO 3apsDKEHHOW IUIOCKOCTBIO C  MOBEPXHOCTHOM
2

IUIOTHOCTHIO 3apsana ¢ = 40 mxKun/m®. Onpenenuts pasHocTh noteHiuanoB U B IByX TOUYKax MOJ,

OTCTOALIMX OT INIOCKOCTH Ha paccTostHuM I = 20 cMm.

JIBa MOJIOKUTENIBHBIX TOYCYHBIX 3apsaa ( u 9( 3akperieHbl Ha pacctosuuu | = 100 cm apyr ot apyra.
Onpenenuth B KakOoM TOYKE Ha MPSIMOMW, MPOXOJAIICH depe3 3apsAbl, CIEeAyeT MOMECTHTh TPETUH
3apsiji, Tak YTOOBI OH HAXO/UJICS B PABHOBECHH.

Tpu oIMHAKOBBIX TOUEYHBIX 3apsna Qi = (2 = (3 = 2 HKJ HaxoJATCcs B BEpIIMHAX PAaBHOCTOPOHHETO
TpeyroipHUKa co cTopoHoit a = 10 cMm. OnpenenuTs MOy b U HANIPABJICHHUE CHITBI, JICHCTBYIOIICH Ha
OJIMH U3 3apsJI0B CO CTOPOHBI IPYTHUX.

UYetbIpe 0AMHAKOBBIX KAIUIM PTYTH, 3apsDKEHHBIE 10 noTeHIana ¢ = 10 B kaxnaasi, ciuBaroTcs B OHY
karuto. KakoB noreHnuan @1 oOpa3oBaBuieiics Karim?

Paccrosinue d mexmy aByms ToueunbiME 3apsaamu (1 = 2 HKu, 2 = 4 uKn paBHo 60 cm. B kakyro
TOYKY HY)KHO TOMECTUTh TPETHH 3apsij (3 Tak, 4TOOBl CUCTEMA 3apsJI0OB HAXOIWJIACh B PAaBHOBECHHU.
Onpenenuth BETUYUHY U 3HAK 3apsja.

Kakyro yckopsiroIiyro pa3HOCTh MOTeHIMAI0B U J0DKEH MOJYYHTh 3JIEKTPOH, YTOOBI €ro CKOPOCTh
craia v = 8 m/c?

ZIBa mapuka mMaccoi m=1r Ka)K)II:Iﬁ MOABCIICHBI HA HUTAX, BEPXHUC KOHIBI KOTOPBIX COCANMHCHBI
BMecte. Jlmnaa kaxaoit HutH | = 10 cm. Kakue onuHakoBbIe 3apsi/Ibl HAIO COOOIIUTH MApUKaM, YTOOBI
OHH Pa30LLIICh Ha yrod o = 60°?

JIBa kougencaropa emkoctbio C; = 5 Mk® u C; = 8 Mk® coeaMHEHBI TOCIEAOBATENBHO U
npucoeanHeHbl Kk 6atapee ¢ 9JIC ¢ = 80 B. Onpenenuts 3apsapl Q; ¥ (2 KOHISHCATOPOB U Pa3HOCTh
notennuanoB U; u Uy Mexay oOKIaakamu.

ToHKMI NIUHHBIA CTEp’KEHb PABHOMEPHO 3apsiKeH C JIMHeHHoW mimoTtHocThio T = 1,5 HKn/cm. Ha
NPOJIOJDKEHUU OCH CTep)KHS Ha paccTostHud 0 = 12 ¢M OT ero KoHIa HaXOJUTCsl TOYCUHBIH 3apsa ( =
0,2 MmxKn. OnpenenuTs CUTy B3aUMOJICHCTBUS 3apsHXKEHHOTO CTEPXKHS M TOUYSCHHOTO 3apsijia.

JIBa OQMHAKOBBIX MJIOCKUX BO3AYIIHBIX KoHAeHcaTopa EMKOCThI0 C = 100 md kaxapIii cCoOeTMHEHBI B
Oatapero mocneaoBaTenbHO. OmnpenenuTb, Ha CKOJIBKO H3MEHUThes EMkocth C Oartapeu, ecim
MPOCTPAHCTBO MEXIy IUIACTUHAMHM OJHOTO W3 KOHJIEHCATOPOB  3alOJMHUTH  MapaduHOM.
JusnexTpudeckas MpOHUIIAEMOCTh mapaduHa € = 2.
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3AIAYHA 1A JOMAIIHER KOHTPOJBbHOMN PABOTHI 110 ®U3UKE Ne3, YACTD |1

[TapamensHO OECKOHEUHOW TIJIOCKOCTH, 3apsDKEHHOM C MOBEPXHOCTHOM IUIOTHOCTBIO 3apsiia ¢ = 4
MKK1/M?, pacrosio)keHa OECKOHEYHO JUIMHHAs TpsMas HUTb, 3apsHKEHHAs C JIMHEHHOM TIIOTHOCTBIO
3apsana T = 100 uKin/m. Onpenenuts cuty F, 1eCTBYIOIIYIO CO CTOPOHBI TJIOCKOCTH Ha OTPE30K HUTH
mmmHo | =1 m.

. 2

[Tnockuii koHAeHcaTOp ¢ momaabio miactTud 200 cM” Kaxaas 3apspKeH 10 pa3HOCTU MOTEHIIMAJIOB
2xkB. Paccrosnue wmexay actuHamMu 2cM.JIUANEKTpUK — CTEKIO €  JUAJICKTPUUECKOU
npoHunaemMoctsio 7,0. Onpenenuts SHEPrUio MO KOHIEHCATOpa U IMJIOTHOCTh SHEPTUU MOJIS.

[ToBepxHOCTHAs TUIOTHOCTD 3apsija OECKOHEYHO MPOTSHKEHHOW BEPTHUKAIBHOM IuIoCKocTH paBHa 400
MKKi/M?. K IUIOCKOCTH Ha HWTH IOJBELICH 3apspKeHHbIA mapuk Maccou 10r. Onpenenuts 3apsn
[IapuKa, €ClIi HUTh 00pa3yeT C IMI0CKOCThI0 yro 30°.

JIBa OIMHAKOBBIX IJIOCKMX BO3IYIIHBIX KOHACHCATOpA COCIWHEHBI IMOCJIEIOBATEIILHO B Oarapero,
KOTOpas MOJKJIIYeHa K MCcTOYHUKY Toka ¢ DJIC paBnHoil 12B. Onpenenutb, HACKOJIBKO M3MEHHUTCS
HaNpsDKEHWE Ha OJHOM M3 KOHICHCATOPOB, €CJIM JPYrOM MOTpy3uTh B TPAHC(POPMATOPHOE MACIO C
JURIIEKTPUUECKON TPOHUIIAEMOCTBIO 2,2.

2
JIBe Kpyrible OJMHAKOBBIE IIACTUHBI MIomaabio 400cM” Kakaash pacrosioKEHbl HapauieabHO ApPYT
npyry. 3apsa ognoit actuasl 400uKi, aqpyroi —200uKi. Onpenenuts cuily B3aMMHOTO IPUTSHKEHUS
IUTACTHH, €CITH PACCTOSIHAE MEX Ty HUMHU: a) 3mMMm, 0) 10M.

Konnencarop emkocteto 667nd 3apsauiad 10 pa3HOCTU MOoTeHuuanoB 1,5«B u orkmounmnan ot
MCTOYHUKA NUTaHMs. 3aTeM K HEMY IPUCOEINHUIN He3apsyKeHHbIH KoHaeHcaTop 444nd. Onpenenursb
SHEpPrul0, M3pacXOJOBaHHYHd Ha 00pa3oBaHHWE HCKPBl, IPOCKOYUBIIEH IpPU COEAMHEHUH
KOHJIEHCATOPOB.

C kaxoil cujIod, MpUXOsIIelics Ha eAUMHUILY TUIOIIAIU, OTTAIKHBAIOTCS 2 OJJHOMMEHHO 3apshKCHHBIC

OCCKOHEYHO TIPOTSHKCHHBIE IUIOCKOCTH C OJMHAKOBOW ITOBEPXHOCTHON IIJIOTHOCTBIO 3apsga 2
2

MKKi/m“?

JBa wmetaynueckux mapuka paauycamMu Scm u 10cm  umeror 3apsasl 40uKn u —20uKn
COOTBETCTBEHHO. HailTu sHepruto, KoTopas BBIACIUTCS NpPHU pa3psie, €CIM IIapbl COEIUHUTH
MIPOBOTHUKOM.

C kakoW CHIION, TPUXONALICIHCS Ha EIUWHUIly IUIOIIAaU, B3aUMOJECHCTBYIOT 2 OECKOHEUHO
MPOTSHKCHHBIC MapaJUICNIbHBIC TUIOCKOCTH, 3apsOKEHHBIC OJMHAKOBOW IMOBEPXHOCTHON IJIOTHOCTBHIO
3apsaa S MKK1/M%?

[TpocTpaHcTBO MeX 1y IJIACTHHAMU IIJIOCKOIO KOHJIEHCATOPa 3al0JIHEHO JIBYMS CIOSMHU JTUAJIEKTPUKA:
ctekia tonumHon 0,2cMm u mapaduna tonmuHoN 0,3cM. PasHOCTh MOTEHIIMATOB MEXAY OOKIaJKaMH
300B. OmnpenenuTs HANpsHXKEHHOCTh TMOJS W TMAJACHUE TOTEHIMAJIa B KaXJIOM M3  CIIOEB.
JlnsnekTpudeckre MPOHUIIaeMOCTH CTeKIa u napaduHa paBHbl 7,0 1 2,0 COOTBETCTBEHHO.

2 1
Onpenenuth IUVIOTHOCTh TOKA, €CIM 3a 2 € yepe3 MPOBOJHHUK ceueHuem 1,6 MM~ mpouuio 2*10 ’
AIIEKTPOHOB.

2 .
ITo menHomMy mpoBojnHHKY cedeHneM 0,8MMm~ Teder Tok 80MA. Haiitm CKOpPOCTH yNOPSAOYEHHOTO
JIBIDKEHUS 2JIEKTPOHOB, CUMTAs], YTO HA KAXKABII aTOM MEIU MPHUXOIUTCS OJUH CBOOOJHBINA JIEKTPOH
(MIOTHOCTD PMenn = 8,9 F/CM3).

CpenHsisi CKOPOCTh YIOPSIOYEHHOTO JBHKEHHS B MEIHO MPOBONOKE ceueHneM 1MM2n paBHa 7%107
cm/c. KakoBa BemnumHa TOKa B IMPOBOAHUKE, €CJIM CYUTATh, YTO H3 Ka)XA0ro aromMa MCEIau
0CBOOOXKIaeTCsl 2 IIEKTPOHA.

Ornpenenutb CyMMAapHBIA UMITYJIBC 3JIEKTPOHOB B MPSAMOM NMPOBOAHHUKE JUIMHOW 500M, MO KOTOpOMY
TedeT Tok 20A.

Tox B mpoBoaHuke paBHOMepHO Bo3pactaeT oT 0 mo 3A B Teuenuwe 10c. Onpenenuts 3apsn,
MPOLIEIIINI B IPOBOJHUKE.

Katymika 1 amnepmerp coeiMHEHbI TOCIEe10BATENbHO U NOJKIIOUEHbl K HICTOUHUKY ToKa. K kiemMam
KaTyIIKH IPUCOEAMHEH BOJBTMETP C compoTuBieHueM 4kOM. Ammepmerp mnokasbiBaeT Tok 0,3A,
BOJLTMETp — Hanpsbkerue 120B. OnpeaenuTs CONPOTUBICHUE KATYIIKH.
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3AIAYHA 1A JOMAIIHER KOHTPOJBbHOMN PABOTHI 110 ®U3UKE Ne3, YACTD |1

HaiiTn yucno 31eKTpoHOB, MPOXOAAIIMX 3a 1 CEeKyHAY uepe3 MOIMEepEeYyHOEe CEUCHHE 1MM? Kele3HOro

IIPOBOAHMKA JUIMHOM 20M IpU HaNpsHKEHUHM HA €ro KOHLAX 16B (yAeabHOE CONPOTUBICHUE Pikenesa =
98*10° Om*wm).

[Tpu BHemHeM conpoTtusienun 80 Om BenuunHa Toka B nenu pasHa 0,8A, a nmpu conporusienuun 150
Om — 0,5 A. OnpeaenuTh TOK KOPOTKOTO 3aMbIKaHHUSI UCTOYHHUKA.

BoapTMeTp, BKIIFOUEHHBIM B CETh IOCIEIOBATEIBHO C CONMPOTHUBICHHWEM Rj, Mokaszan HampspkeHue
198B, a ¢ comporuBnenueM R, = 2R; — Hampstkenue 180B. Omnpenenuts comnpoTuBieHue R; u
HaIpsDKEHUE B CETH, €CIIN CONpPOTUBIIEHUE BoJabTMETpa 900 Om.

B cerp ¢ Hanpsokenuem 100B  Brimtoumiiv  KaTymiky conpoTuBieHHeM 2KOM H  BOJBTMETP,
COEIMHEHHBIE IMocieaoBarenabHo. Bonbrmerp mnokazan 80B. Korpma karyliky 3aMeHHMIM ApYroi,
noka3aHus BoJabT™MeTpa ctayiv 60B. OnpenennTs CONPOTUBICHUE APYTOM KaTYIIKH.

O/J1C 6arapen 12B. [Ipu toke B 4A, KI1/] 6atapeu pasen 0,6. Onpenenuts BHyTPEHHE CONPOTUBIICHHUE
OaTapeu.

Buemnsas uens OGatapen ¢ DJIC pasnHoit 80B u BHyTpeHHHM compotuBieHueM 5 OM motpelssieT
MomHocTh 100BT. Omnpenenuth BeNIWUMHY TOKa B LIENH, HAlpsSHKEHUWE Ha BHEIIHEH Lenu U ee
CONPOTHUBIICHHUE.

Ot Oarapeu ¢ DAC 600B tpebOyercs mepemarb SHEPrUi0 HA PACCTOSHUE |KM K TMOTPEOUTEINIO
MomHOCThIO SkBT. HaliTh MHHMUManbHbIE MOTEPU MOIIHOCTH B CETH, €CIU JAUAMETP MEIHBIX
MpOBOASIIUX MPoBOI0B 0,5¢M (yIeIbHOE COIPOTUBICHUE MEITU PMemu = 17*10°° OmM*m).

Tox B mpoBoaHuke conpoTtuBieHueM 1000M paBHomepHo HapacTaeT ot 0 10 10 A 3a 30c. Uemy paBHO
KOJINYECTBO TEIUIOTHI, BBIICIIMBIIIEECS 32 3TO BPEMSI B IPOBOJIHUKE.

B npoBognauke conporusienreM 12 Om Tok paBHOMEpHO yObiBaeT oT 5 10 0A B Teuenue 10c. Kakoe
KOJINYECTBO TEIUIOTHI BBIACTUTCS B IPOBOJHUKE 32 YKa3aHHbBIN IPOMEXYTOK BPEMEHHU.

[To mpoBoanuky conpotuieHrneM 30 OM TedyeT pPaBHOMEPHO BO3pACTAOMIMM OT HYNIsS TOK.
KonnuecTBo TemnoTsl, BBIAENMUBILEECS B IPOBOJHUKE 3a Bpems 8c paBHO 200 J[. Onpenenuts 3apsg,
MPOLIEIIINI 32 3TO BpeMs 10 IPOBOIHUKY.

Tok B mpoBoaHuKe conpoTuBicHHEM |5 OM paBHOMEpPHO BO3pacTaeT OT HyJS O HEKOTOpPOro
MakcHMyMa B TeueHue Sc. 3a 3To BpeMs B poBoHuKe Bbiaenuiock 10k x Temnorsl. Haittu cpennee
3HA4YECHHUE TOKA B IIPOBOJHUKE 3a DTOT IIPOMEKYTOK BPEMEHHU.

3a Bpems 20c npu paBHOMEPHO BO3PACTAIOINIECH BETUYMHE TOKA OT HYJS O HEKOTOPOro MaKCUMyMa B
MPOBOJAHMKE COMPOTUBIeHHEM 5 OM BoIIenuioch 4 k/[x Ternnotel. OnpeaenuTh CKOPOCTh HapacTaHUS
TOKA.

- 2 -
Tok B mpoBOmHHKe m3MeHsiercst mo 3akony | = loe™, rme lp = 20A, R=100 Om, o = 10° ¢,
OnpenenuTh KOJTMYECTBO TEIJIOTHI, BEIICTUBIIIEECS B IPOBOTHUKE 32 BPEMs 102 c.

B npoBoanuke 3a Bpems 10c mpu paBHOMEpPHOM BO3pacTaHMM TOKa OT | 10 2 A Beyaenuioch 5 k/[x
TeII0Tel. HaliT conpoTuBIIeHNEe IPOBOIHUKA.

Tok B MpOBOJHUKE M3MEHSETCS CO BpeMeHeM 1o 3akoHy | = lp Sin ot. HalTH 3apsa, mpoTeKarOIIUit
yepe3 MoNepevyHoe ceyeHue MPOBOJHUKA 3a BpeMs I, paBHOE MOJOBHHE MepHoJa [, eciau HadaabHOe
3HaueHue Toka lp = 10A, nukinyeckas yactora o = 50w ¢t

Ornpenenuth HaAMPSHKEHHOCTD JIEKTPUYECKOTO TMOJS B aFOMUHUEBOM IMPOBOHUKE 00beMoM 10 em®,

€CJIM IPH MPOXOKICHUU MO HEMY IMOCTOSIHHOTO TOKa 3a BpeMsl 5S¢ BbLAENMIOCh 2,3 KJ[K TemaoTsl
(ynenpbHO€ COMPOTUBIICHHUE PAmovumms — 28 HOM*M).

JIBa oaunakoBbix ucrouHMKa Toka ¢ OJIC 1,2B u BHyrpenHumu conpotusieHusMu 0,4 Om
COEJIMHEHBI PA3HOMMEHHBIMHU NoTr0caMu. KakoBa BelMunHa ToKa B Lenu?

IBe Gatapeu (OJC; = 10B, Ry = 1 Om, D/1C, = 8B, R, = 2 Om) u pesucrop (6 OM) coearHEHBI
napajuienpHo. batapen coenquHeHbl OJHOMMEHHBIMU Totocamu. HaiiTu BenuunHy Toka B OaTapesix u
pe3ucrope.



