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JlBa  ONHMHAKOBBIX HEHJCATHHBIX  BOTBTMETPA
COCTHHAT NMApallelbHo H MOIKTOUAKT K Gara-
peiike ¢ DJC 12B H HEKOTOPBIM BHYTPEHHHM
CONpOTHBIEHHeM. B pesyIsTaTe 00a BOTBTMETpa
TIOKA3bIBAKOT OJMHAKOBOE Hanpskerne 10 B. 3atem
COGHPAKOT 3TeKTPHYECKYIO LEMb, COCTOANYIO 3 TOlf ke GaTapelfku I TPEX TaKHX
K€ OIIHAKOBBIX BOTBTMETPOB (CXeMa IEMH MOKa3aHa Ha pHCyHKe). Kakoe
HaNpAKEHHe TOKAKET BOIBIMETD, OGO3HAUCHHBIT Ha cxeMe Immudpoif 1?7
HereanbHblil BOTBTMETp MOKa3bIBACT IPOM3BEICHIE CHIBI TEKYIIETO Yepe3 Hero
TOKA Ha CONPOTHBIIEHHE BOTbTMETPA.

© G

OtBeT:
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Ha puCyHKe TOKa3aHA CXeMa >TeKTPHUECKOH LEML CoXepikamiad HCTOUHHK
TIOCTOAHHOTO HANPAKEHHA C PEHEOPEKIMO MATHIM BHYTPEHHHM CONPOTHRICHHEM,
JBA PE3MCTOPA, HMEIONIHE COMPOTHBICHHA Ri=R H Ry=2R. KOHIGHCATOp,
COTTHHHTE TBHEIE IPOBOJIA H KITHOU.
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113 IPHBEIEHHOTO HIUKE CINICKA BEIGEPHTE IBA NPABHIBHEIX YTBEPAICHIIL.

D
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Otger:

Tak Kak IOpPH 3aMKHYTOM KTiode TOK Uepe3 KOHIGHCATOp He TeueT.
TO HANPSKEHHE HA KOHIEHCATOPE PABHO HYIIO.

TIpH  3aMKHYTOM KTOYe CyMMAa HAIODDKEHHH Ha DEUCTOPAX paBHA
HaNpAKEHHIO HA KOHIEHCATOPe.

HampsxeHne Ha KoHaeHcaTope Merble 3/C HCTOYHHKA HANPSKEHHA.

TIpH 3aMKHYTOM KTIOUe HAIpSKEHHE HA PE3NCTOpe R PABHO HANPDKEHHIO
Ha pe3ucTope R;.

TIoc7e pasMBIKAHHA KTIOUA KOTHYECTBO TEILTOTEL BhIIETHBIIEECS B PE3HCTOPE
Ri. GyneT MeHbIIIe. 4eM KOTHYECTBO TEILIOTHI, BEIIETHBIICECA B PE3HCTOPE R)
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Tpur OJIHHAKOBBIX pe3HcTOpa
compoTHBIeHHeM 30 OM  KaxIslit
TIOJKTIOUAKOT K HCTOYHHKY MOCTOAH-
HOTO HANPAKCHHA: IEPBBIH pas —
TOCTEN0BATETBHO, BTOPOH — mapai-
memsHo.  IIpH  3TOM  NOKa3aHHA
HJIeaTBHOTO ammepMeTpa (e
PHCYHOK) OTITHYAKTCA B 3 pasa.

YeMy paBHO BHYTPEHHEE CONPOTHBICHHE HCTOUHHKA HANIPAKEHHA?

Otger:
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IIKOTBHHK TPOBOTHT SKCIEDHMEHTEI, COETHHAA APYT C IPYTOM Pa3THUHBIMI
cmocodaMil  GaTapefiky M NPOHYMEPOBAHHBIE IaMIOUKH. CONPOTHBICHHE
GaTapeffkil M COSIHHHTETBHBIX TPOBOJOB OBUTO MPEHEOPEKHMO  Maro.
HI3MepHTETbHEIE TIPHOOPBI, KOTOPHIE HCMOMb30BAT MIKOTBHHK, MOKHO CUHTATh
uaeaTbHBIMIL. CONPOTHBICHHE BCEX TAMIOUSK HE 3aBHCHT OT HANPAKEHI,
K KOTOPOMY OHH NOJKTIOUEHL. XOI CBOHX IKCIEDHMEHTOB H IOTyYeHHBIE
Pe3yIbTAThl WKOTBHIK 3aHOCHT B TaCODATOPHEI KypHAT BOT UTO HAICAHO
B 3TOM KypHATe.

Omsit A). IToacoeTHHAT K GaTapeiike qammouky Ne 1. CHla Toka uepe3 GaTapeiiky
2 A, HampsKeHHe Ha TaMmouke 12 B.

Omneprr b). Tomxmount gammouky Ne 2 moceqoBaTeTsHo ¢ Jammoukoif Ne 1. Chma
TOKa 4epe3 Javmouky Ne 1 paBHa | A, HanpsKeHIle Ha JaMIouke Ne 2 COCTaBIeT 6 B.
Onet B). TToACOEMIMHIT MOCTEN0BATETBHO ¢ MaMmodkaMu No 1 1 Ne 2 TamMIouxy
No 3. Cnma Toka uepe3 GaTapeiiky paBHa 0,5 A, Hamps/KeHHe Ha JaMmouke Ne 1
cocTapmget 3 B.

Hcxona u3 3amicelf B KypHaTe, BHIGEPHTE ABA MPABIIBHBIX YTBED:KICHHA H
3AIHIHATE B TAGTHITY THGPEL, O KOTOPEIMH YKA3aHBI 3TH YTBEP/KICHIA.

1) DJC Garapeiixu papHa 12 B

2) mavmouxu Ne 1 1 Ne 2 pa3Hele

3) mammouku Ne 1 1 Ne 3 0THHAKOBBIE

4) compotnBieHHe gammoukn Ne 3 B JBa paza GObINE CONMPOTHBIEHHS
TamIouki Ne 2

5) BCe TPIH TaMIIOUKH HMEIOT Pa3HOE COMPOTHBICHHE

OtBeT:
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K KOHTAKTAM OaTapefiki C HEKOTOPSIM BHYIDEHHHM CONPOTHBICHHEM
TIOJCOSIHHEN PE3UCTOP CONPOTHBICHHEM R, TIPH 3TOM Uepe3 GaTapefiky TeueT Tok
cunoif 1. TTapaldiensHO ¢ 3THM PE3UCTOPOM IIOJCOETHHAKT BTOPOH Takoii ke
PE3HCTOP. H CHTa TOKA. TEKYIIEro Yepe3 GaTapeiiky. H3MerAeTca B 1.5 pasa. [Tocte
3TOTO BTOPOff PE3UCTOP R OTCOSTMHAIOT H MOAKTOYANT €ro MOCTeI0BaTeThHO
C TIePBBIM PE3NUCTOPOM. B pesymbTate uepe3 Gatapeiiky HAUHHACT Teub TOK CHION
I3. YeMy paBHO oTHOMmEeHHE [3/1;?

Orger:
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Konpencarop évkoctero €= 400 Mk®. 3apskeHHBIT 10 Hampskerua U= 60 B.
TOTKTIOWATH K ABYM MapaLielbHO COSTHHEHHEIM PE3UCTOPAM CONMPOTHBIEHHEM
Ry =10 OM u R, = 30 OM. Kakoe KOIHYECTBO TEIIOTHI BBRIIETHTICA B PE3HCTOPE Ry
TIPH [IOTHOH pa3psiKe KOHIeHcaTopa?

OtBeT: JIK.
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K HCTOYHHKY TOCTOSHHOTO HANPSKSHHA C BHYIPEHHHM CONPOTHBICHHEM 2 OM
TOZICOSMMHEHB! MAPATTETbHO ABA OJMHAKOBBIX PE3UCTOPA C COMPOTHBICHHEM
6 OM KaKIBIH. OTUH U3 PE3UCTOPOB OTCOEANHArOT. Halfmute, kak otHocHTCA KIIIT
HCTOYHHKA T0CTe OTCOSTHHEHHA pe3rcTopa K KITI. KOTopslil GEUT y HCTOUHHKA
10 0TCOETHHEHHA PE3HCTOpa.

Otger: .
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JIBa IIOCKHX KOHJGHCATOpa H KModu K COeTMHEHEI Tak. Kak
TOKA3aHO Ha cxeMe. IIPH DasOMKHYTOM KII0Ye KOHIEHCATop
émKocTe0 C'=501d 3apaKaT 10 HampakeHus 9B or
HCTOYHIKA MHTAHHA. 3aTeM KTI0Y 3aMBIKAIOT. YeMy OyIeT paBeH
YCTAHOBHBIIHMIICA 3apsAT Ha KOHAEHCATOPE EMKOCTBI0 2C7

Otger: HOD.
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CeTka W3 OIMHAKOBBIX DPE3HCTOPOB MPHCOETHHEHA
K HeanbHoil Gatapeiike ¢ 3JIC E  (CM. PHCYHOK).
Kaxkoe Hanpsxenne U MOKakeT HAaTbHBIH BOTBTMET].
TOAKTHOYEHHBIH MeATy TOUKaMH A H B ceTkn?

6
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IUIKOTBHHKA B HATHYHH GbUT HCTOMHHK TIOCTORHHOTO
HANDAKSHHA ¢ MATEIM BHYTPEHHHM CONMPOTHBIHHEM,
qBa TOVHEIX, HO HEHISATBHBIX H3MeDHTETBHEIX
TpHGOPA — aMIEpMET] H BOTBTMETP, 4 TAKiKe PESHCTOP
¢ compoTHBTermeM R=4OM. IIKOTBHHK BHATaTe
MOAKTOTHT K HCTOYHHKY TOTBKO BOTETMEIP, H OH
MoKasal Hampsete Up=>5 B. 3aTeM MKOTBHHK COGPAT LMk, CXeMa KOTOPOit
H306paKeHa Ha PHCYHKe, H OGHAPYKILT, 1T0 aMIepMeTp MOKa3EBaeT Tok ; = 1 A,
2 BOTETMETp — Hanpsiketie Uy = 3 B. 3aTeM MIKOTHHHK IOMEHST B LETH MeCTaMH
H3MepHTETEHEIE PHOOPL UeMy IPH 5TOM CTATH PABHEI HX IOKa3aHHs [ i Us?
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Haiiqure 3apan g KOHIEHcaTopa €MKOCThIO C'=35 MK® B IENH.
cXeMa KOTOpoil H300pakeHa Ha pHCYHKe. CONPOTHRICHHA
2.5 0m,

PE3UCTOPOB paBHEI R; =2 OM, Ry=3Om, R3=10M. Ry

HCTOYHIK MOCTOSHHOIO HANPAKEHHS HACATbHEIN. U= 4 B.

Ry
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B memn, cxema koTopoif m3obpakeHa Ha pHCyHKe, DJIC MepBOro HCTOYHHKA
E; =3B, ero BHyTpeHHee CONpPOTHBIeHHE ry =2 OM, DJIC BTOPOro HCTOYHHKA
E,=TB, ero BHyTpeHHee CONPOTHBICHHE 2 = | OM, COMPOTHBICHIS PE3HCTOPOB
Ri=40M, R=50M R;=60M, Ri=70M &MKOCTh KOHIEHCATOpa
C=100 Mk®. HaliiuTe 3HEPrHI0 3TOr0 KOHIEHCATOpa, €cTH 10 BKTOUEHHA
B JaHHYIO LIeTb OH GBLT He 3apAKeH.
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B merm, cxema KoTopoii m3o0pakeHa Ha pucyHke, IJC
HICATBbHOTO  HCTOUHMKAa paBHa €=6B. &MKocTh
KoHZeHcaTopa C =2 MKD, COMPOTHBIRHIIA  PE3ICTOPOB
paBHBI R; = 1 KOM. Ry =2 KOM, R; = 3 KOM. Ry =4 KOM.
Kakoif 3api1 YCTAHOBHTCS Ha KOHICHCATope COycTs 6 |
GOITbIIOE BpeMA [I0CTTe 3aMBIKaHHA KTioua K?
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B 1em1, cxeMa KoTopoii I1300pakeHa Ha PHCYHKE,
00a KOHIeHCaTopa BHAUATe paspakensl. Kmou K
3aMBIKAIOT Ha JOCTATOYHO JOIIOE BpEMd, IOKA

TOK B ICMH HE IPEKPATHTCA, @ 3aTeM 3aMBIKAlT U
xmod K, Kakoe KOIHUECTBO TemIoTEI ()

BBLICTHTCA B IEMH T0CTe 3aMBIKAHHA KTioua Kp?
TTapametpst ttemu: U= 10 B, €y = 10 Mk®, C; = 5 MKD.
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B TeKTpHuecKoff LEMH, cXeMa KOTOPOH H300pakeHa Ha
PHCYHKe, CHTa TOKA Yepe3 HCTOYHHK CPa3y MOCTe 3aMbIKaHHA
KToYa B n=3 pasa GOTbIIe CHIBI TOKA, YCTAHOBHBIIeIics
CmycTs  GOMBIIOe  BpeMA IOCTe  STOMO  3aMBIKAHIIA.
VCTaHOBHBIIICA — 3apAd  HA  KOHICHCATOPE  EMKOCTBIO

C=0,5 Mx® paBeH ¢ = 2 MKK1. Haitaute 9JIC € HCTOUHHKA.
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B nemn, H300paxEéHHOH HA pucywke, K KOHIEHCATOpaM
eMKocTero C1 = 2 MKD 1 (7 = 3 MK® MOIKTOUEHA Lemouka
U3 IBYX IOCTETIOBATENBHO COSTHHEHHBIX GaTapeek ¢ IIC
e1=5Bu € =4B. HalliuTe pasHOCTh MOTEHUHATOB AQas
MeATY TOUKAMI a H b e,

>4
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113BeCTHO, 9TO «IOIIAJHHAA CHIa» (1I. C.) paBHa MOITHOCTH 75 Kre-M/c = 735 BT, a
CpPeIHHH YeoBeK IIPH ITHTENbHOH padoTe pa3sBHBAaeT MOMHOCTE 0ko1o 0,16 1. c.
H KDPaTKOBDEMEHHO MOJKET NPEBBINIATh 3TO OTpPaHHUEHHe. UelOBEK, CTapaich
TOCTe OTKTIOYEHHSA STeKTPHIECTBA B CETH OCBETHTB CBOE KHIHINE, HCIOMB3YA
JTEKTPOTeHePaTOp ¢ MeXaHHUeCKHM HpuBoaoM ¢ KITJ] n = 60%. BpamaeT poTop
TeHepaTopa Uepes PEAYKTOp 3a PYUKY, HaXOIAIIYIOCA Ha PacCTORHHH R = 0,5 M oT
OCH, CO CKOpPOCTBIO 77 =20 00/MHH, IpHKIaiblBai K pydke cumiy F=100H.
CMOKeT ITH OH JONTo IOAAePKHBATh TOPEHHE JaMIIOYKH MOIIHOCTBI0 P = 60 BT,
H HE NEDErOPHT IH OHA OT MEPEHANPAKEHHA (TAMIOYKA PACCUHTAHA HA
HOMHHaTbHOE HampaxenHe 220 B. Ho He Gosee 235 B. a Hanmps/KeHHe reHepaTopa
TPAMO IPONOPIHOHATEHO CKOPOCTH BPAIIEHHA POTOPa)?
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Ha prcynKke H300pakeHa cXeMa IeKTpHUecKoil IeMH. cocTodmel H3 HCTOUHMIKA
TIOCTOAHHOTO HampskeHHd ¢ DJIC 5B H BHYTPEHHIM CONPOTHBIEHHEM 1 OM.
KOHJEHCATOpa C 9JMEKTPOEMKOCTBIO 5 MK®D, TPEX OMIHAKOBBIX PE3HCTOPOB
¢ comporuBTeHHeM 2 OM H HICAThHOT0 BOTBTMEIpa. ONpeNeTHTE IOKA3aHHE
3TOr0 BOIBTMETPA.

R (&

Otger: B.
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B mKoTsHOI 1aGOPATOPHI ecTh IBA IPOBOJHHKA KPYITIOTo CedeHHS. VIeTbHOS
CONPOTHBTEHHe MePBOTO MpOBOZHHKA B 2 pasa  OOTeIE  YIETBHOTO
CONMPOTHBIEHHA BTOPOrO MOBOIHHKA. [ITHHA MepBOTO MPOBOTHHKA B 2 pasa
Gombme ATHHEL BTOpOro. TIpH MOJKTIONSHHH STHX NPOBOTHHKOB K OTHHAKOBBIM
HCTOUHHKAM MOCTOSHHOTO HAIPTACHMA 34 OTHHAKOBBIE HHTEDBATEI BPEMEHH BO
BTOPOM NIPOBOHHKE BBIIETAETCA KOTHYECTBO TeIIOTH B 4 pasa GOTllee, feM
BrepeoM. OTHONIGHHE pATHYca BTOPO0 MPOBOTHHKA K PATHYCY HEPBOFO
MpOBOIHHKA PABHO

OtBeT:
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Kakas MOITHOCTb BBIIETACTCA B PE3UCTOPE R, . BKTHOUEHHOM
B 3IEKTPHUECKYI0 IIeMb, CXeMa KOTOPOil H300pakeHa Ha
pHCcyHKe? Ry =3 OM, R, =2 OM. R3 =1 Om., 5/IC HCTOYHHKA
5 B. BHYTpEHHEe CONMPOTHBICHHE HCTOUHHKA MPEHEGPEKHMO
Maro.

Otger: Bt
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Ha pHCcyHKe H300pakeHa CXeMa OSIEKIPHUCCKOH LEMH, COCTOSAmIEH H3 JBYX
HCTOYHHKOB IOCTOSHHOro HanmpskeHHd ¢ DJIC E1=4B H BHYIPEHHHM
COMpOTHRIEHHEM # =2 OM H ¢ BJIC E;=2B H BHYIPEHHHM CONPOTHBICHHEM
r2=4,5 OM, HICATHHOTO aMIIEPMETPa, OTHHAKOBBIX PE3HCTOPOB C CONPOTHBICHHEM
2 OM Kax[plH, COSTMHHTENBHBIX IPOBOJOB H Kmodya K. B HEKOTODBIH MOMEHT
BPEMEHH KITi0Y IIEPEBOJIAT H3 TIOOXKEHH 1 B moosKer e 2. Onpe/IeTHTe OTHOIICHHES
TIOKa3aHHIT aMITEPMETPA B IIEPBOM H BO BTOPOM CITydae.

Eor
1 R R
K
[, o
"2

Eyry

Otgert:
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V3HaualbHO —HE3aDUKCHHBI KOHIEHCATOp 3apiKaeTci B TeueHnme 10c¢
3MEeKTPHYECKHM TOKOM. CPEHSAA CHJIa KOTOPOro 3a BpeMs 3apAIKH paBHa 0.3 MA.
K MOMEHTY OKOHUAHHSA 3apAIKH KOHIEHCATOpa B HEM 3amacaeTcs Heprua 9 Ik
YeMy paBHA IEKTpHUECKas EMKOCTh KoHAeHcaropa? OTBeT BhIpasuTe B MKD
T OKPYTTHTE JI0 IeCATBIX A0Meit

OrgeT: MKD.
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V4UacToK  3MeKTPHYECKOH HeMH  MPeICcTaBIfeT  Cco0od  IMOCIIeN0BATETbHO
COCTMHEHHEIE CePEOPAHYI0 H ATIOMHHHEBYIO NPOBOTOKH. Uepe3 HHX MPOTEKaeT
TOCTOAHHBIN 7MeKTpHUeckHil Tok cmioif 2 A. Ha rpaduke mokasaHo. Kak
H3MeHACTCA OTEHIHAT @ Ha 3TOM yYacTKe IENH IPH CMEIIeHHH BI0Th IPOBOTOK
Ha pPAcCTOAHHME X. VIeTbHBIE CONPOTHBICHHA Cepedpa H ATIOMHHHA PABHBI
0.016 MKOM - M 1 0,028 MKOM - M COOTBETCTBEHHO.

HcnoTs3ys rpaduK. BEIGEPHTE ABA BEPHBIX YTBEP/KICHHA H YKaKHTE B OTBETE HX
HOMepa.

.B)

6

%,
4 I8
"
2
“ -UOMPHI ij
—
0 10 20 M

1) TIzowWas MONEPEUHOro CeYeHHA aTiOMHHHEBOI POBOIOKH 7.84 - 107
2) TInomazs DONepPEUHOro CeueHHs ATIOMUHHEBOI IPOBOIOKH 3.92 - 107 M.
3) TIioNIaIH MONEPEUHBIX CEUCHHIT IPOBOIOK OTHHAKOBBIL

4) B cepeGpaHOiT POBOTOKE BBIIEIACTCS TAKAS JKe TEIIOBAA MOIIHOCTD,
KAK I B ATIOMHHIEBOI.

5) B cepeGpAHOlt IPOBOTOKE BEIIETAETCA TEIIOBAT MOITHOCTH 8 BT.

Otger:





