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B cxeme Ha pcyHKe CONPOTHBIENHE PECTOPA W MOTHOE COTpO-
TuAeHie peoctata panitsi R, DJIC Garapeiikw paswa & €& wyT-
penee conpoTianeme wiTORHO (= 0). Kak senyr ce6x (yBe-
JHMHBAIOTC, YMENbUIZOTCS, OCTAIOTCS NOCTORHHBIMI) TIOKA3AHUA
WIGATIBHOTO ROTKTMETPA DK MEPEMELLIEHIM IBIKKA PEOCTaTa H3
Kpaiiiero nepxero n kpaiiice mKHee nonowente? OTeer mosc-
HITe, yKazas, Kakue QUIMIECKHC 3AKOHOMEPHOCTI BHI HCMOTE3O-
BaaM 1% OOBACHEHIA
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Boxvoxcnoe pewtentie.
ToKa1aHHA WACATBHOTO BOTBTMETPA TIPH TICPEMELICHHH BHAKA
PEOCTATA OCTAIOTCA HEMIMEHHBINH,

CoNpOTHB/ICHHE MACATBHOTO BOTSTMETPA CUMTACTCH GECKOHEUHO
Gombuiy, (HHbIMH CTIORAMMH, WACATHHBII BOTRTMETP PACCMATDH-
BACTCH KaK Pa3phiB NCKTPHUCCKOii meni.) [TosTomy ToK uepes
PCOCTAT it /IOGOM NOTOKEHHH €TO IBIWKKA PaBEH HYINO H, Cle-
JOBATENSHO,  MANDRKCHHE WA BMBONAX  DeOCTaTa
Takum oGpazom, foKasaHHs

Upescrara = pevcra ™ Rococrans
BOLTMETPA pH M0GOM MOTIOKEHHH ABWKKA PEOCTATE PaBHbI Ha-
npAXeHIO Ha peancTope R.
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IKBHBAIEHTHAS CXEMa JU1s PACHETa HANPREHMS Ha pesncTope R
npescTansiena moke. 3ech YHTEHO, HTO HACATBHEI BOTBTMETP
PACCMATPHBAETCH KaK PA3pHIB MIEKTPHUECKON L.

Tok tepes pescTop R ompeacisercs sakoHom OMa uis mommoi

frenu: /

i+ & WATpRRSHHE A pedncTOpe — 3aorion Ona
P

s yuactka enn: U

IR. Yauruinas, uto r=0, moryiacy

Omaem: Tpu JOGOM NOOKEHHH IBIKKA PEOCTATA MOKa3AHHS
soaT™eTpa pasiist HC HoTOUHHKA 4
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B cxeMe, m300pakeHHOIT Ha pHCyHKe, JJIC HCTOYHHKA PaBHO ¢, a BHyTPeHHee CONPOTHBIEeHHe Mano. OmpenennTe Kak OyayT m3Me-
HATCS MOKA3aHHA HleaTbHbIX BOTSTMETpa H aMIepMeTpa PH YBETHUeHHH COIPOTHRIEHIL Pe0CTaTa.

—H & |G
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Pemenme.

R\R;
Haiiziem conpoTHB/IeHHe MapalIeNbHOIO yJacTka: R = R Lk . HaiizieM IIpOH3BOIHYIO JAHHOTO OT JAHHOTO BEIPAKEHHA IO R :
1 2
pof® R -RR K1
(Ri+R2)? (Ri+R2)>  (1+Ri/R:)?

OTa POM3BOHAS BCET/Ia MONOKHATENbHA, II03TOMY C POCTOM R, CONPOTHBIEHIIe TApalIeNbHOTO yUacTKa pacTeT. Haifiem ciity Toka,
&
TIPOTEKAIOIIETO Yepe3 ammepMmeTp: [ = R CTENOBATEIBHO, € POCTOM Ry cima Toka OyleT yMeHbIIaThcs. HampsskeHIe, IOKa3biBaeMoe
BOIBTMETPOM PAaBHO HANPKEHNIO Ha MapallIebHOM YJacTKe, 3T0 HampsukeHHe paBHO JJIC HcTouHHKA Toka. ITockonsKy DJIC HCTOUHHKA
TOKA He MEHSETCS, TO I IIOKA3aHIIT BONBTMETPA He H3MeHSIOTCA.
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3apanus Ne21 Ilpumep 1

TpH OIMHAKOBBIX PE3NCTOPA H 1BAa OAHHAKOBHIX HICATHHBIX IHOJAA BKTIOUCHBI B

AICKTPHYCCKYIO HCIB, MOKAZAHHYIO HA PHCYHKE, H MOAKTIOUCHBI K AKKYMYIATO)
B Toukax B m C. TToKa3aHmsA aMmepMeTpa pasmbi 2 A. [Onpeacmite city Toka

JIOUCHIA _AKK.

CKTPHUCCKHE  CXEMBI
TOAKTIOUEHHSA aKKYMyIATOpa. OMHpasCch HA 3aKOHBI YICKTPOIHHAMIKH, MOACHHTE
cBoil oTBeT. CONPOTHBICHHEM AaMIEPMETPa H BHYTPCHHHM CONPOTHBICHHEM
AKKYMYIATOpa IpeHeGpetb.
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Bosmo:xHoe peurenue

1. Cusa ToKa Uepes aMIepMeTp HOCJE CMEHBI TOJAPHOCTH IOLKJIIOYEHUS AKKYMYJIATOpa
Oymer paBHa 6 A. OKBMBAJEHTHBIE DJIEKTPUUECKHE CXeMEl [JIA ABYX CJIydaes
TOAKJIUYEHNS aKKyMyJATopa AaHbl HA PUC. 4 U 0.

Puc. ¢

2. B mepsoM ciyuae BepXHMH AMOJ BKJIOUSH B OGDATHOM HANPABICHWH, oGIamaer
GecKOHEYHO BONBIIMM CONPOTHBICHNEM, U TOK Yepe3 Hero He TeuéT. JIMoz, PacIolosKeHHbIH
B IIEHTPe CXeMBbl, BKJIIOUEH B MPAMOM HANpPaBIEHUM, 0GJIaJaeT HYJIEBLIM CONPOTHBICHUEM
¥ IPOIYCKAeT 9JeKTPUYECKUH TOK. OKBMBAJEHTHAS SJIEKTPHYECKAd CXeMa s IIePBOTO
cayuas uMeeT BHJ, NPEACTaBIeHHHIA Ha puc. a. Ilomxydaercs, uro nepewit pesucTop
COE/JMHEH IIOCJIe/IOBATENBHO C ABYMS ADYTUMHY, COAMHSHHBIMM MAPAILIESBHO APYT APYTY.
Hcnonbays GopMyme! A8 BHIYMCIEHNS CONPOTUBJIEHHUS MOCIELOBATENBHO U NAPAILIETLHO
TOAKJIIOYEHHEIX PE3UCTOPOB, MONYYMM OOlLlee CONPOTUBJEHWE CXeMBI B IIEPBOM CIydae:
R 3

R =R+ 5= §R, rae R — conporuBieHne KasKI0r0 U3 PE3UCTOPOB.

3. Ilpu cMeme TONADHOCTH NOAKNIOUEHHS AKKYMYJATOpa 06a [HOJA OKAYKYTCH
BKJIIOUEHHBIMM B TPAMOM HANpPABIEHUM, M TOK YeDe3 JIeBBIHl DESHCTOP IIPOTEKATDH
He OyneT. OKBHBAJEHTHAST OJIEKTPUUECKAA CXeMa /A BTOPOrO CIydYas [IPUMET BWI,
Ipe/CTaBICeHHbIN Ha puc. 6. Hcmomassys (OPMyYJIy AJIA BEIYMCIEHHS CONPOTHBICHHS
IapaIIeJbHO IMOAKIIOYEHHBIX PE3HCTOPOB, I[ONYyYUM 0OIee COIMPOTHBICHHUE CXEeMbI
R

BO BTOpOM ciydae: R, = 5

4. Takum o0pazoM, COMPOTHB/ICHME y4acTKA IeTM YMEHBIIMIOCh B 3 pasa. Vcmomnbays

¢

saxkoH Oma gus moJaHoi memwm | I =

, TOJYyYHM, 4UTO CHJIA TOKA uepe3 HCTOUHUK
061y

yBesqnuuiack B 3 pasa. Cmia TOKa, TEKyIlero uepes aMIepMerp, TakKiKe yBEJINYUIACH

B 3 pasa m cTajsa paBHa 6 A, TaK KaK CHJIa TOKA B KayKIOH W3 BeTBeil Pa3BETBIEHHON

9acTy LeNH B 2 pada MeHBIe CHJILI TOKA Uepe3 UCTOUHHUK.

Orser: I, =6 A.
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1. Crna TOKA Wepes aMIeDMeTp MOC/e CMEHbI MOIAPHOCTH MOAK/IOUCHHS AKKYMYIATOPA
Gymer papma 1 A. DKBHBAJCHTHbIC OICKTDUUCCKHE CXEMEI AA JBYX CIydacs
HOAKTIOUCHMs AKKYMY/ATOpA [ARHbI HA PHC. d H 0.

1

— o

B c

Puc. a : Puc. 6

2. B nepsom caTydae Bee TPH AMOAA BKIIOUCHbI B TPSMOM HATIDABIICHIN, OIANAIOT HYTEBbIM
CONpOTHBICHIEM T TPONYCKAIOT ONICKTHWECKHMil TOK. DKBMBATHTHAH OJICKTDHUECKAs
CXeMa A1 TIEPBOTO CIIyuAS MMeeT B, NDICTABIEHHEI Ha pic. a. Tloayyaetcs, 4To ABa
PE3UCTOPA COEJIMHEHEI IAPAIIETHHO APYT APYTY, A JEBHIH PESHCTOP 3AKOPOUEH, U TOK Yepes
Hero e nporexaer. Coraco saxony OMa CHa TOKA, MDOTEKAIOMIETO Yepe3 aMIEpMeT,

(3
B nepsow cayuae Iy = 7, te R — conporumierue peauctopa.
3. Ilpu cMeHe NONAPHOCTH MOKCIOUEHUS AKKYMYJSTODA 00a BEDXHMX JHONA OKAKYTCH
BIJIOUEHHLIME B OODATHOM HANDABJEHIM, GYAYT OGJIANATh GECKOHEWHO GONLUIIM
CONpOTHBICHMEM 1 TOK NPOIYCKATH He OYAYT. DKBHBATEHTHAS OMEKTPUYECKAR CXeMa
S BTOPOTO CyWas NPUMET BMJ, NDEACTABICRHEbI Ha puc. 0. OOMiee COMPOTHBIEHUE

cxemb Bo BrOpom ciyuae: R, =R+R=2R. Bo BTOpOM cIyuae CHTa TOKA paBHa
¢

=%

I 1,
4. Taxum obpasom, otHomenme - =2, a smaunr, I, = -1 =

£ A
I, 2 !
Orser: I,=1 A.

rolto
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BosMoskHOEe peinreHHe

1. Ilokasanus ammepMerpa OyayT pasBHb!l 0,5 A. OKBHBaJEHTHBIE IEKTPUUECKUE CXEMbI
IS ABYX CAydYaeB NMOSKJIOUEHHA AKKYMYJATOpa JaHBl Ha puc. 1 m 2.

Puec. 1 Puc. 2

2. B mepeoM ciyuae o6a AMOAa BKJIOUEHBI B IPAMOM HANpaBIeHNH, U TOK Uepes JIeBBIA
pesucTop NpOTeKaTh He OyAer. OKBMBAJEHTHad JJIEKTPUYECKasg cXeMa JJisi IEepBOro
ciayuad WMeeT BW[, TpPeACTAaBJeHHBII Ha puc. 1. Mcmoap3yst COOTHOINEHHA [JIsd

BEIYMCJICHNMA CONPOTHBICHHUS NAPAJIETbHO MOAKTIOYEHHBIX PEHCTOPOB, TIOTyInM ofliee
COIPOTUBJIEHUE CXEeMbl B II€PBOM ciydae: R = g .

3. [Ipy cMeHe IIOJSPHOCTY IIOAKIIOUEHUsS aKKyMyJsATOpa BepXHMH nuon Oyner BKJIIOUEH
B 0oGpaTHOM HANpaBJIeHUH, CTAHeT O6JajaTh GeCKOHEUHO OOJBIIMM CONPOTHBIICHWEM,
M TOK Uepe3 Hero MpoTeKaTh He Oyner. IlMOA, PACIIOJIOMEHHBIR B LEHTPe CXeMbl, CTAHeT
BKJIIOU6H B IIPAMOM HATPABJEHWY, €ro COIPOTHBJIeHHEe OyAeT HYJIeBBIM, a 3HAYHUT,
OH IIPONYCKAeT BJIeKTPUUECKU TOK. JKBUBaJEHTHAs 3JIEKTPUUYECKas CXxeMa JJId BTOPOTO
cayuas NMpHMeT Buj, TIpeAcTaBIeHHEH Ha puc. 2. Ilonywaercs, 4ro HepBHIA De3HCTOD
COeIMHEH IOCIeN0BATENbHO € JBYMsA IPYIUMU, COeTUHEHHBIMU TapaJIeJbHO APYT APYry.
Ucmonb3ys  COOTHOIIEHWA  JAJA  BBIYUCIEHMWS  CONPOTUBJIEHMS  IOCIeZOBATEIBHO
¥ mapajielbHO MOAKJIIOUBHHBIX DE3UCTOPOB, IIOAYYMM OOIee CONPOTHUBJIEHME CXEMBI

R 3
BO BTOpOM cayuae: Ry = R+ 5= ER , Tie R — compoTuBiIeHNEe KaKIOT0 U3 PE3UCTOPOB.
4. TakuMm o6pasoM, ofIllee CONPOTHBJIECHHME YdYaCTKA ILENH YBeIWuuTca B 3 Dpasa.
. &
Hcnons3ysa 3akod Oma AjdA MONHOH Lemu, | = , TOJYYHMM, UTO CHJIA TOKAa uUepes
0611

aMIIepMeTp YMeHBIIUTCA B 3 pasa W craHer paBHoit 0,5 A.
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Ha pricyHke n300pakeHa cXeMa 3IeKTPHUECKOI HeMH, COCTOAMell 13 HCTOYHNKa Toka ¢ IIC
& 1 BHYTPEHHHM CONPOTHBIEHHEM 7, IBYX PE3UCTOPOB C CONPOTHBIEHHAMH R; H R, COOTBET-
CTBEHHO, JIBYX HJeaNbHBIX THON0B D I D, HIeaNbHbIX aMIepMeTpa i BOIBTMETpa. JUTHTeIbHEIT
TIPOMEKYTOK BpeMeHH K104 K 3aMKHYT, a KIi0d K Pa3MOKHYT. ONHpasch Ha 3aKOHEI 9MeKTPOIH-
HAMHKIL, 00BACHHTE, KaK H3MEHATCS NOKA3aHHA BONBIMETpa I aMIlepMeTpa, ecIl KIod K 3a-
MKHYTb, @ KIII04 K> Pa30MKHYTb.
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Pemenme.

TIpu 3aMBIKaHHH KM04a K TOK, HAYIIHIT OT ILTEOCa K MHHYCY, IPOIiIeT depe3 Moz D, 1 Uepes pe3ncTop R,, a Takke uepe3 MPHCOe -
HeHHBIT K HeMy IIOCIeloBaTeTbHO pe3ncTop R; IIpH IOCTeZ0BAaTeTBHOM COEIHHEHHH CONPOTHBICHHE IeMH OydeT paBHATHCS
R=R,+R;.

TIo 3akoHy OMa JUIA TIONTHOIT e

6 _ ¢
T R+r Ri+Ry+r
SE(Ri+Ry)
TTo 3akoHy OMa JUIs yJacTKa IelH HalpsuKeHHe, KOTOPOe MOKaKeT BOJBTMETP, paBHO U = IR = RARtr
1 2

TIpu 3aMBIKaHHI KT09a K H pa3MBIKAHNH KTioda K TOK He ToiieT uepe3 pe3ncTop R,, He MpoiieT uepes Auox Dy. Takum o6pasom,

TOK B IIeIH OTCYTCTBYeT, HANpsuKeHHe Ha BOIsTMeTpe paBHO DJIC HCTOUHNKA TOKA.
TaxiM 00pa3oM, JeaeM BBIBOZ, UTO, €C/IH KU K| 3aMKHYTb, a KII0Y K, Pa3OMKHYTb, TO CHIa TOKA YMEHBIIHTCS 110 0, a Hampsike-
HIle YBeIMIHTCA 10 3HaueHns JJIC HCTOYHIKA TOKa.

OTBeT: CHa TOKa yMEeHbIIHTCS 10 0, a HalpsoKeHIe YBeIHUHTCs 10 3HadeHns OJ[C HCTOYHHKA TOKA.
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Ha pHCyHKe H300pakeHa CXeMa 3TeKTPHUeCKOil IeMH, COCTOsIel 13 ABYX OTHHAKOBBIX HC-
TOYHHKOB ToKa ¢ DJIC & W BHYTPEeHHHM CONPOTHBIEHHEM F, PE3UCTOPA COIPOTHBICHHEM R,
JIBYX OMMHAKOBEIX Jamm JI1 1 JI2, 1ByX maeanbHbIX muofos J1u JI2 u kmoda K. Omipasdch Ha
3aKOHBI eKTPOXHHAMIKH, OOBSCHHTe, KaKie H3MeHeHHs IIPOH30iiIyT B paboTe 3Toif memH,
ecIH TlepeBecTH K4 K 13 monoxkeHns 1 B momoxerne 2. CpaBHATE Hakall JaMIl B 3THX JBYX

CIIy9Jasx.
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Pemenme.

TIpu 3aMBIKAHNH TIEPBOTO KJTI0Ya TOK He HJeT depe3 MpaBEll HCTOUHHK TOKa. B 3ToM clydae Iemb GyaeT HMeTh BHA, IOKA3aHHEIT Ha
puc. 1. Hanpag/eHne Toka OT IUTioca kK MuHycy. IIpu 3Tom uepe3 o {1 TOK HeT B IPSMOM HapaBlIeHNH, a depes muon /12 — B obpat-
HOM. II3BeCTHO, UTO HeabHbI AHOX 00TaTaeT MaTbIM CONPOTHRICHHEM IPH NPOXOXKIEHHH TOKa B IPAMOM HANpAaBIeHHH I GeCKOHed-
HBIM CONPOTHBIEHHEM IPH IPOXOXKIEHHH TOKA B 00paTHOM HampasyeHH. Torja SKBHBATeHTHAs cXeMa OyJeT HMeTh BHI, IIOKa3aHHBII Ha
puc. 2.

TIpn mepeBojie K0Ya BO BTOPOe MOTOKEHNe, TOK He OyleT MATH depe3 JeBEll HCTOUHHK. Ilems GyneT MMeTh BH, TIOKa3aHHBIN Ha
prc. 3. B aToM ciIydae TOK depe3 Amox JI2 GyaeT HATH B OPAMOM HANpABIEHHI, a Yepe3 AHOX J{1 — B obparHoM. Torna SKBHBATEHTHASL
cxema Oy/eT HIMeTh BUJI, IOKA3aHHBII Ha pHC. 4.

-~
Ay a2
R >
I + ! Qa2
“TET m 12
Puc. 1 Puc. 2 Puc. 3 Puc. 4
B mepBoM ciyyae B Iemi Jamma JI1 I pe3ncTop CoenHeHbl MOCIe0BaTeNbHO. X oblee COMpOTHBIEHHEe PaBHO R+ R;. ITo 3aKkoHy
&
‘OMa [ TIONTHOIT e , CIia ToKa [; = RiRir
&
Bo BTOpoM ciTyyae B Iem OyeT Tombko Jamma JI2. ITo 3akoHy OMa i IIONHOI emmt Cia Toka [, = . O4eBHIIHO, 9TO COMPO-

Ryi+r

THBJIEHHE YMEHBIIIIOCH, a CHIIAa TOKA YBeIYHIAch. MOIIHOCTE TOKa B IEPBOM CIIydae:
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BO BTOPOM CIIydae:

a

Py=BR,=—— "1
2 (R,#»r)2

113 npuBeeHHEIX (OpMYTT BIIHO, YTO MOIIHOCTh TOKA YBEIHUHIACh, CIIe0BATENBHO, IIPH IepeBojie KIkoYa H3 MONOKEHI 1 B momo-
JKeHHe 2 HaKaJl OZHOIT 13 IaMII YBEIIYHTCS, a Apyras TaMIla ropeTh He OyaeT.

OTBET: HAKaJ TOPAIIEIT TAMITBI YBETHIHTCS.
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B aIeKTpHUeCKoll cXeMe, H300paKeHHOIl Ha PHCYHKe, CONPOTHBIEHIS TaMIIOUKH H PE3ICTOPOB OIlii-
HAKOBHI H paBHHI R, JJIC HCTOYHIKOB INTAHHSA PaBHB! &', a BHYTPEHHIIE COIPOTHBIEHHS HCTOYHHKOB IH-
TAHHA IPeHeOPEKIMO MATIBL.

OCHOBBIBASACH HA H3BECTHBIX (PH3MUECKIX 3aKOHAX I 3aKOHOMEPHOCTSX, OMHIINTE, YTO IPOH30IIeT ¢
TIAMIIOYKOi, eCITH IIepeBecTH KoY 13 COCTOSHIA 1 B cocTosHIIe 2. ONpeieNiTe, BO CKONBKO pa3 H3MeHHT-
s MOIITHOCTB, BEIeTIAeMast BO BHIIHeiT elH.
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Pemenme.
1. Ecii K109 HaXOJUTCS B TOTIOKEHHI 1, To TOK GyIeT HMeTh HampaBlIeHIe, Kak Ha pHCYHKe 1. B 3ToM clygae oH GyaeT HATH depe3
JHOJ. YUNTEIBAs, YTO CONPOTHRIEHHE IHOAA OYeHb MAlo, a JHOX MOJKTIOUeH apajlIeTbHO YIACTKY Iel, COfepKalleMy TaMIy I mep-

BBII PE3HCTOP, TO PA3HOCTH HOTEHIHATOB HA JAHHOM y4acTke OyneT paBHa 0. Tok depe3 TaMIly He HJIET, TaMIla He TOPHT. DKBHBATEHTHAS
2

CcXeMa HMeeT BHJI, IIOKa3aHHbII Ha PHCYHKe 2. B 5TOM ClIyJae MOIIHOCTb, BhIJE/IIOMAACS Ha BHeNIHe]l lenH, paBHa P = r

-
— ]
& -
- [
| ¢
R w4
= R
R R
Puc. 1 Puc. 2

2. Eci KoY [epeBecTH B MONOKeHHe 2, TO C y4eToM HOIAPHOCTIH HCTOYHIKA TOKA MOXKHO CIeTaTh BHIBOJ, UTO Yepe3 JHOMX TOK He
6yaeT mATH (CMOTPHTE PHCYHOK 3). DKBHBATEHTHAA cXeMa OyeT HMeTh BIJI, IIOKA3aHHKI Ha prcyHKe 4. Tok depe3 TaMITy HIeT, TaMIia 3a-
TopuTcs. TIpH MOCIeN0BATeTbHOM COSIIHEHHH 00lIlee CONPOTHBIEHHE el OyleT paBHO 3R, a MOIIHOCTE, BBIISIIONIASCS Ha BHEITHEM

22

YYaCTKe Ileln, paBHa P, = :—R C1e10BaTeIbHO, MOIIHOCTh YMEHBIIHTCS B 3 pasa.
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OTBeT: JaMIIOYKa 3aTOPUTCS; MOIIHOCTh YMEHBIINTCSA B 3 pasa.
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YUIeT TMMUHBIX OLIMBOK NPH TIOATOTOBKe yualwxcs K N 1o guamke: KauecTsenHas sagaa Ne21

3aganusa Ne21 Ilpumep 4

Ha pHcyHKe MOKA3aHa 3TEKTPHYECKAR HeMb,
COZCPAAMAA HCTOYHHK HANpPAKCHHA (¢
OTANYHBIM  OT  HYIA  BHYTPCHHHM
COMpOTHBACHHEM).  IBa  PEe3MCTOpA,
KxoHaeHcaTop, KTo4 K. a Takke HIcaThHBIC
asmepyetp n BoasTMetp. Kak mavemares
MOKA3aHHA AMIEPMETPa H  BOTBTMETPA

(yBeIHUATCA, YMEHBIIATCA WM OCTAHYTCA
OPEKHAMH) B  Pe3yIbTaTe  3aMBIKAHHA
xmoua K? Otser moscHuTe, yKasas. Kakue

UIMICCKIIC ABICHAA 1 JAKOHOMEPHOCTH BBl HCMOTE30BATH 117 OO BACHEHNA

Lo
« KM €T3 OcobenocTu KM ET3 no

uanee 2027 ron
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Ha PHCYMKe NOKI32HQ ICKTPHYECKAS! 1ETTh, COLCPIKAILIAN HCTOHHK
TOKa (C BHYTPEHHHM CONPOTHBICHHEM), 82 PEHCTOPE, KOHICHCA-
Top, ko4 K, a Taioke aMIepMCIp M HICAbHbI BobTMeTp. Kak
WIMEHATCH MOKAXAHIA AMIIEPMETPA H BOTBTMETPA B PE3yIIBTATE 3a-
Mbrkars xmosa K? OTBET MOACHHTe, ykasan, KaKue (umicciue
ABICHIA 1 FAKOHOMEPHOCTH B! HTIO/IBI0OBATH U1 OGBACHCHHA.
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Boswoxeoe pewenue.
J10 3aMBIKaHMA KITI0Ya aMIEPVETP H BOLTMETP MOKA3bIBAIOT, CO-
oTBeTCTREHNO, HYCBOF ToK H H/IC HCTOUMIHK.

3aMbIKaHIC K109 BLORCT MOARICHHE TOKA B LEIlH, I0ITOMY 10~
KA3AHIA BOTBTMCTDA YMCHBUIATCA Ha BEIMAHiY HANDSKCHHA 1A
suyrpenes conpotupckit uctounka. o saxony Oma A1
noawoit uenw U = ¢~ Ir.

Omeem: moKasanus aMmepMETpa CTalyT OTAMYHBIMA OT HYIA, A
NOKA3AIHA BOTBTMETPA YMEHBIATCH.
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Onupanc Ha 3aKOHb (WSHKH, HAFLMTE NOKA3AHME HIEAILHOTO
BOBTMETPA B CXEMe. IPEACTABICHHON HA PHCYHKE, 0 JaMbIKAHTIA
Kmoua K # ONHIIHTE H3MEHEHHA €T0 MOKA3aHHUil 0C/Ie 3aMBIKAHNS
witosa K. TlepBonayasho KOIACHCATOP HE JaPWACH.
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Boswoxcnoe pewentie.

BOJRTMETD COCIMNEH NADATIENSHO C KOWACHCATODOM, MOSTOMY
€10 MOKAJAMIA PABHEI HANPAAKEHHIO HA KowAEHCATOpe. BHawane
KOHAGHCATOP He 3apsen (g; =0), NOYTOMY HANPEKeHHE Ha HEM

U= ‘LC‘ =0, 1 MOKa3aHMs BOLTMETPA PABHEI HYIIIO.
Tlocae 3aMBIKAHHA KOWICHCATOp GYIeT 3apEKATECS, H. TK Kak
v (1 noKasaHHA BOABTMETpA OyayT yBemumpathes. Koraa

KOHJIHCATOP MOTHOCTHIO 3aPAINTCA, TOK YEPE3 HETO HE TCUET, @

TeuET TOTEKO 4epes pemmeTop. Cita TOKA B WMl CTAHET HOCTORH-
ol coraacro saxoy Ona 1 nomwoii uemn /=2~ Ha-
r
SR
npsKenue Ha Kotencatope 1 pesnctope U = IR = W he by-

Rir
€T MenATLCA 0 Bpevciew. T10ITOMy HOKASAHMA BOABTETPA
B ———
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Oméem: HasanbHoe NOKA3AHHE BOALTMETPA PABHO HY.IIO, 1OCHC
JAMbIKQHMS KT10UA MOKATANIA BOAKTMETP GYIYT YBEIHIMBATECA,
T0Ka He JOCTHTHYT MAKCHMATBHOTO SHA4EHHS, KOTOpOE He DyaeT
MEHATBCA CO BPEMEHEM.
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JlBe mapasIelbHbIe METa/IHUecKile IIACTHHEI, PACIIONOKeHHbIe TOPH30HTATBHO, MOJKIIOUeHb! K
SMeKTPHYECKoii cXxeMe, IPHBEIEHHOI Ha pHCYHKe. MekIy INACTHHAMH HAXOMNTCSA B PABHOBECHH Ma-
TIeHBKOE 3apsUKEHHOE Tel0 Maccoii m 1 3apsIoM ¢. DIEKTPOCTATHIECKOE HoMe MeKTy IIACTHHAMH CUll-
TaTh ONHOPOMHEM. OMHPasACh Ha 3aKOHBI MEXAHHKH H MeKTPOIHHAMIKH, OOBACHATE, Kak H B KAKYI s
CTOpPOHY HauHeT JABHTAThCS Telo, eCIH CABHHYTH MOI3YHOK PeocTara BIeBo.
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Pemenme.

1. TToCKOMBKY IUIACTHHEI MOJKITIOUEHB! K HCTOUHHIKY 3JIC, TO MeKIy HHMI HMEETCS PasHOCTb II0-
TeHIUIANOB, B POCTPAHCTBE MKy HHMH CO3TaeTCs OTHOPOIHOE 3IeKTPOCTaTiIeckoe mome. Corac-
HO 3eKTPHYECKOil cXeMe, HIDKHAA IVIACTHHA HMeeT IOIOKHTENbHEIT 3apsi, a BepXHAI — OTpHIa-
TeJIBHBII; CIIeIOBATENBHO, BEKTOP HATPSKEHHOCTH IO HAlpaB/eH BepTHKAIbHO BBEPX. 110 YCIOBIIO
3a/1auH 3apsUKeHHOe Telo HaXOMITCS B PABHOBECHIL; CeJ0BATelbHO, CIIA TUKECTH CKOMIIEHCHPOBAHA
cutoif KyloHa, HanpaBIeHHOit BepTHKATEHO BBepX. OTCIoNA JeaeM BBIBOL, UTO TeJI0 HMeeT TOTOXKI-
TeIbHBII 3apsil.

2. Eciu cIBHHYTE TOI3YHOK PeocTara BIIeBO, TO CONPOTHRIEHIE PeOCTaTa yMeHbIIHTCS. IIOCKOIBKY PeOCTaT COMIHEH C Pe3HCTOPOM
R mocne1oBaTeIbHoO, TO I 00IIee CONPOTHBICHNE eI TakKe YMEHBIIITCS.

3. CoracHo 3aKoHy OMa UL IOMHOI nemt & = I(Ryjeqy + r) — IIPH yMeHBIICHII CONPOTHBIEHIS BHEIIHel eIl CIUIa TOKa B Heil
yBemmantcs. Takum o6pasoM, o 3akoHy OMa 1 ydacTKa IeM emu U = /R — HalpsikeHHe Ha pe3ucTope R Takke yBemmuntcs. ITo-
CKOJIBKY ILTACTHHBI CO@IHEHbI ¢ Pe3HCTOPOM R IapallielbHo, TO, COOTBETCTBEHHO, HAIIPSIKEHIE MeKIy HIMI yBemmanTcs. ClIe0BaTelh-
HO, YBEMIYHTCS H HAPSKEHHOCTH TOJIA MeAKIY ITacTHHAMI: E = U /d.

4. VBelNYeHIe HANPUKEHHOCTH IIOJIA NPHBeNeT K YBeIMUeHHIo CHIBI KyloHa, meficTByromieil Ha Tenmo: F = ¢E. PaBHOBecHe Hapy-
mmmrest, cruta KylmoHa cTaseT GolIblie CIUIB TSDKECTH, M TeJIO HauHeT JBUTaThCs BBEPX C YCKOPEHIEM.
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DIeKTpryecKas Hellb COCTONT H3 IOCIENI0BATeNbHO COETMHERHBIX JIaMIIEl JI, pe3ncTopa conpoTupieRneM R = 10 OM 1 HuearsHOro
aMIepMeTpa, MapaJlIelTbHO KOTOPHIM MOIKTIOUEH IAealbHblil BOTSTMETp. DTa Iellb MHTAeTCA OT PeryTHpyeMOro HCTOUHIKA HANPSKEHHA,
B COCTaB KOTOPOTO BXOMAT Garapes, Kmod K 1 MOTeHIHOMETp (IeuTeNh HanpsikeHns) P. JTabopaHT 3aMbIkaeT KIOd, IIOCTIe Uero, mepe-
ABHTAs TION3YHOK PEOCTaTa H MPOBO/A HaO/IIONeHNA, 3aMIChBAeT B TAOMIIly HeCKONBKO MOKa3aHmit / ammepmeTpa. [Toka3aHmHs BONBTMETpa
OH 3aIHCaTh 3a05IBaET.

I,A[025[030(035 (040|045

U,B ke sdagiars

TIcnomns3ys BOIBT-aMIIepHYI0 XapaKTepHCTHKY JaMITbl, H300pakéHHyI0 Ha PHCYHKe 2, IOMOTHTe JaG0paHTy BOCCTAHOBHTS IIOKA3aHILL
U BOIBTMETpA H 3aIHIINTE HX B Ta0MIIy. Pelerie 00bACHITe, OMIPAsCh Ha 3aKOHBI JTeKTPOMIHAMHUKIL.




image1.png
3aganusa Ne21 Illpumep 2

Ha dororpagun nsoGpakena sieKTpHtecKas IeNb, COCTOAMAs M3 peoctara,
KToua, UHQPOBBIX BOJBTMETPA, MOAKTIOUEHHOTO K Gatapee, M amiep™eTpa.
HavepTiTe NPHHIMIHAIBHYIO YICKTPHICCKYIO cXeMy 3Toi tenn. Kak uamenstes
(yBEIMUATCH WM YMCHBIIATCH) TOKA3aHMA AMIEPMETPa M BOJABTMETpA NpH
TIEPEMENCHHH IBH/KKA PEOCTATa BICBO 10 KOHIA? OTBET NOACHUTE, ONMPasch Ha
3AKOHBI ICKTPOIMHAMHKH.
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Pemenme.
1) Iycts I — cHIa ToKa B aMnepMmerpe, U, — HalpsDKeHHe Ha JaMile, U — IOKa3aHHsA BOIBTMETPa. B cooTBeTCTBHI ¢ 3aKoHOM OMa

JUIA yJacTKa Iell, HApsUKeHIe Ha Pe3HCTope ¢ CONpOTHBIeHneM R paBHO Uy = IR.

2) BombTMeTp MoKa3biBaeT CyMMy MajleHHil HalpsyKeHHs Ha TOCTeI0BaTelbHO COeMHEHHBIX JTaMIe /, Pe3UCTope H HIealbHOM aM-
nepMeTpe: U = U, +IR. 31ech y4TeHO, UTO CONPOTHBJIEHNHE HealbHOTrO aMIepMeTpa paBHO Hymo. IIpH 3ToM depe3 pes3HncTop H depe3
TTaMITy TedET OHH I TOT ke TOK CHUIoit 1.

3) Toka3aHHS BOIETMETPa MOKHO BOCCTAHOBHTB CIIeIyIOIIHM 00pa3oM. ITycTh aMIrepMeTp IOKa3bIBaeT CIuTy Toka /; = 0,25 A. Torma
HampsUKeHNe Ha pe3ucTope paBHO Uk, = ;R =0,25-10 = 2,5 B. HanpsskeHHe Ha JlamIle IPH JaHHOM 3HAYeHHH CIIBI TOKa OIpeIeNnM C
TIOMOIIBIO Tpaika — OHO paBHO Uy = 6 B. ClIeoBaTeIbHO, BOTBTMETp NOKA3EBAeT HAPsUKeHHe

Uy=Un+hR=6B+25B=85B.

4) PaccMaTpiBas aHAIOTHYHO OCTATBHBIE UeTHIPE 3HAUEHHs CIUTBI TOKA, KOTOpble NOKA3HIBACT aMIepMeTp, BEIUHCIIM IOKA3aHIL
BOIBTMETPA H 3AIIOMHHM TaOIHITy.

I,A[025[030(035 (040|045

U,B| 85 |11,0]13,5 17,0215
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TIpoBoammy ammuoi | = l; HOCTOSHHOrO NONEPEUHOTO CeveHMS, CO-
CTaBjeHHE M3 CORAMHEHNEIX IOCJEIOBATENBHO OTDEIKOR M3 PASHBIX
MeTAJUIOB, BKIIOUEH B LI MOCTOAHHOrO Toka. K Hemy moaxmouaior
BOJIETMeTD TAKEM 0GPA3OM, STO ONHA M3 KJIEMM BOJTMETDA BCE Bpe-
M HOMKNIONGHA K HAMAILY NDOBOAMMKA, & BTOPAS MOXKeT mepeme-
marses BAOAL npoBommKa. Ha HCYHKe NpUBEAeHa 3ABHCHMOCTS LO-
Kagsammii BonsTMerpa U OT PACCTOAHHS X A0 HA4aJa NDOBORHHKA.
Kak 3aBHCHT OT X VAJbHOE CONPOTHBIICHNC MATEPHAA NDOBOAHMKA?
Otser mosicHHMTe, yKasas, KaKue QUOMYECKHe JaKoHOMepHOCTH Bar
HCTIOB30BAIH.
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Bosmoxcnoe peuenue
1. Tlo IPOBOAHMKY TeHeT MOCTOAHHBL TOK, M03TOMY, N0 3akony OMa A7A yuacTka memm, U = IR. Co-

x "
nporuBzente moGoit uactu nposoauuka R 3azaeres mupaennem R =, ne x — amuna Toit wactn

NpoBOHMKa, HA KOTOPOH OTIPEAENAETCA HANPSAEHNE; p — YASTLHOE CONOTBICHME NPOBONHMKA; S —
N0 MOTIEPEUHOTO CoveRnst ITOf UACTH NPOBOLHMKA.

2. Tpn 0 < x < |, HANAIKeHME NPONOPUHOHANHO THEE YYACTKA; SHAUAT, VACTHHOE CONDOTHBICHME
NIOBOAHMKA NOCTORHHO.

3. Tpu Iy < x < [, HaNpsKeHve MHEHHO SABMCHT OT LTHHBI Y4aCTKA; SHAUMT, YATbHOE CONPOTUBIIEHHE
NDOBOZHMKA HA GTOM YUACTKE TOe MOCTOSHHO. OZHAKO NOKASAHHA BOJIETMETPA HA OTOM Y4aCTKe HpO-
BOJHIKA YBE/MUHBAIOTCS Me/UICHHEE, e HA TePBOM, T0ITOMY YIE/bHOE CONPOTHB/EHHE MPOBONHHKA
Ha BTODOM YHACTKe MEHBINe, UeM HA NEDROM.

Omeem: yaensHoe CONOTHBICHME NPOBOHAKA HA BTOPOM YHACTKE MEHbILIe, YeM Ha IEpBOM.
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Boamoxnoe pewsenie
Tens108a7 MOLHOCTS, BHACIAIOIARCS HA DeIMCTOPe, MMeioLieM conpoTpienie R, onpejensercs mo
@opmyse P = UI, rne I — cnna Toka B nenu, U — HAPAKeRHe Ha PeIHCTOPe.
Ha rpadpiiie npHBeeHa 3ABHCHMOCTS MOIIHOCTH OT HAIDSKeHMS, NodTOMY dasucumocts P = UI = P(U)
CaeAyer paceMaTpuBaTh Kak (yHKumio nepementofi U. JLis atoro uaiiaem I = I(U), Bocnonsaosasimch
saxosom Oma anst samxHyroii nemu: U = ¢ — Ir, U = IR no saxomy Oma A1a yuactxa nems. Otciona:

; MOIIHOCTL B HATPY3Ke ONIPEMIeAETCH COOTHOLIEHHEM

P)=U-1(v)=u-£L. o)

BABHCHMOCTS MOIIHOCTH OT HANPSKEHUS — KBAAPATHHHAS (YHKINS, rpadu KOTOPOH — mapaGora,
nepecexatomas och U B toukax: Uy = 0; Uz
Taxuy obpasom, 5 = U, = 6 B.

Omeem: & =6 B.
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image2.png
Ha (oTorpaduu n306paKena oJeKTPUYECKas NeNb, COCTOSI[AA U3 PEOCTATA, KII0ua, MHbpo-
BHIX BOJILTMETDA, MOAKMIOYEHHOTO K Garapee, i ammepmerpa. HauepTuTe NpMEIMIMAIBHYIO
BNEKTPUUECKYIO cXeMy ool nemu. Kak MaMeHATCA (YBEJMYATCA MM YMEHBIIATCA) MOKASAHUA
aMmepMeTpa M BOJBTMETDA NpH MEPEMEIIeHUN JBMKKA DeoCTaTa BeBo 10 Kouna? Orser mo-
SiCHHTe, OMMPAACH HA 3AKOHBI ATEKTPONUHAMUKI.





image3.png
Boamoxnoe peusenue
1. DKBUBATEHTHAF DIEKTPHYECKAX CXEMA IENH, YIMTHBAIOWAS BRYTPEHHEE CONDOTHBICHHE GATApEM,
H30Gpaxcena HA PHCYHKe.

Tok 1epe3 BOJLTMETD NPAKTHYECKH HE TeweT, A CONPOTHBJIEHHE AMIep-

werpa npesedpeiG Wa ®

2. Cuia S7EKTPHTECKOro TOKA B LETH ONPEAEIACTCA JaKOHOM OMa A1 @
nomsod memn:

rae ¢ — BJIC ranbeasmseckoif Gataper, R — cONPOTBIEHHe BHemKeH Nemn (peocTata), r — BRYT-

penkee conpormsente Gaaper.
Orciona Moo samucars: IR = £ — Ir.

B cootsercrauu ¢ sakoHom OMa A1A yuacrka memu, IR = U.
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CnepoBarenbHO:

v "F’Rir’ g(l’xir)' @

3. TlpM ABMMEHWH JBHIKKA DEOCTATA 4O KOHLA BJIEBO CONDOTHBIEHH BHEIHEH LeNM yMEHbIAeTcs
npaxriieckn Ao Hyns. CHIA TOka B cooTsercrauy ¢ (1) ONDEAENSETCA TONBKO BHYTPHHHM CONPOTHE-

nennem Garapen. Ilokasamms aMmepMerTpa yBenmiatcs Ao snaverms Io 57 Tloxasanns BonsTMeTPA
JAOMHBEL B COOTBOTCTBHN C BEIDAKeHHEM (2) YMEHbIIHTECS 10 HYJIS.

Omeem: Tlokasanns aMImepMeTpa GYAYT YBETHUHBATHCSH, OKA3AHHAS BONBTMETPA OYAYT YMEHBIIATHCH.
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3apanus Ne21 Illpumep 3

Ha (OTOrpAdInN HHOSPIREND VIEXTPINECKIN term. HavepTiTe MpIBGUEDIATYIO
Cxeuy 70fl MIEKPIMCCKON UET. OIPITCS A JAKONK HOSTORMIDIO TORA.
OOMSCITITE, KA JOTANM IINCITHCY (YMCHBITLCS, YBCTTHTCE T
OCTATLCH MPEAIOM) DOKHANE WIEATIGN AMDEMETPI 1 BOTEIMETH TPU
N knows COMpOTMRIENHEN DOTBOLUNEX [POBIIE M KIKMA
IpencOpeI. ARTEINIC CANONIIYKITG! We YWTIBAT.

Cratuctuka
BLINONMHEHUSA:

0 6annos - 40%
16ann  -45%
26anna - 6%
36anna - 9%




