РАБОТА И МОЩНОСТЬ ТОКА. ЗАКОН ОМА ДЛЯ ПОЛНОЙ ЦЕПИ
Тип занятия: лекция.
Основные вопросы:
1. Работа и мощность тока.
1. Закон Ома для полной цепи.
1. Закон Джоуля – Ленца.
1.  Закон Ома для неоднородного участка цепи.
Литература:
Мякишев Г.Я., Буховцев Б.Б. «Физика. Учебник для 10 класса общеобразовательной средней школы», 2014.
Домашнее задание:
1. Изучить материал лекции, приведенный ниже.
1. Изучить §104 – 107 учебника. Составить по данным двум источникам конспект.
1. Ответить на контрольные вопросы к  §106 (стр. 350)
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3.12.4 3akon Oma JuIsi HEOQHOPOJHOIO y4acTKa

Tpocroit saxon Ova U = IR clpaBe;IiB /Ul Tak HA3HIBACMOLO OHOPOHOO YHACTKA Ll — T0
€CTh, yHACTKA, HA KOTOPOM HeT HCTOMHIKOB Toka. Celfiac Mbi HoJIy M Gojiee oBUIe COOTHOMIEHI,
U3 KOTOPBIX ClleyeT Kax 3akon OMa Al OAHODOAHOO YUACTKA, TAK I HOIYCHHBL BBNe 3AKOH
Owma 13 noHol ter1,

VUACTOK 1l HASLIBACTCH He0dHOPOdHHLM, €CITI Ha HEM HMEETCH HCTOUHIK ToKa. Vbt cosa-
M, HeoAHOpOHBIH yuaCTOK — 510 yuactok ¢ DJIC.

Ha prc. 3.15 nokasan HeoHopo bl yuacToK, cojepanuit pesucrop R  ucrounnx toxa. 9/IC
HCTOUHIKA paBHA €, €10 BHYTpeHHee CONPOTHBICHNE CHTACN PABHBIM Hy:1I0'.

e 43_.

Puc. 3.45. DJIC <omoraer» ToKy: @a — b+ € = IR

Cuta Toka Ha yuactke pasia I, TOK TeuST oT TOUKH a K Touke b. DTOT TOK He OBHIATELHO
BbI3BAH QN I, HCTOTHIKOM €. PacCCMATDHBACMBI YHACTOK, KAK HDABILIO, BXOANT B COCTAB
HeKoTopolt et (e H306pAAEHHON Ha PHCYHKE), a B STOMl el MOTYT IPHCYTCTBOBAT 1 ApyTHE
netoumki Toka. TlosTomy ToK | ABIACTCH PE3YLTATOM COBOKYIHOLO JelicTBIA 6Cex HCTOUHIKOB,
UMEIONIIXCS B IeIIH.

Tlyers HOTeHIMATE TOYEK @ 1 b PABHE COOTBETCTREHHNO P, 1 @y TloIepKHEM eIl pas, wTo pets
WIT 0 NIOTEHIIATIE CTAIHOHAPHOTO SIEKTPUHECKOTO 10:13, IOPOKIEHHOLO JIeHiCTBHEN Beex HCTOMHH-
KOB IeIIH — He TOTbKO HCTOMHIK, IPUHALICAALIET0 JARHOMY YIACTKY, HO I, BOSMOKHO, UCIOIIXCs
BHe 5TOro yacTKa.

Hanpsixente na natmest yuactke pasio: U = @, — @y 38 Bpesst £ Hepes yIacTok IpoXouT 3apsi
It, IpH 5TOM CTAIIONAPHOE HIEKTPIECKOE H0Jle CoBEpIIAET PaGor

Aponn = Uq=UIL.

Kpone 1010, I0I0KHTe IbHYI0 paGoTy CoBepIIAET UCTOHHK TOKA (Be/lb 3aPsil ¢ NPOIEN CKBO3b

merol):
A= Eq=EIL.

Cila TOKA HOCTOSHNA, TOSTOMY CYMMApHAS PABOTA 10 IPOJIBIAKEHMIO 3aPAA ¢, CoBepIIACMA
Ha y9aCTKe CTAIMOHAPHBIM JIETPHIECKHM I0JIeM i CTOPOHHHMIH CHJIAMH HCTOYHHKA, ETHKOM IIpe-
BpaIaeTes B 1e10: Aggrs + Aee = Q. TloficTaBIsIeM CIOM BRIPAXKeHIS 111 Agors, Aee 1 3aKOH
Jxoynsa—Jlenna:

Ult+ &It = I*Rt.

Cokpamas na It, noiyuaes saxon Oma das neodnopodnozo yuacma yenu:
U+E=IR, (3.65)

WIH, UTO TO JKe caMoe:

Ca—@s+E=IR. (3.66)

OGpariTe BHmMARTC: Tepe & CTONT 3HAK «ILTi0C>. [[PHHIY 9TOTO MbI y7Ke YKASbIBATH — HC-
TOYHHK TOKA B JAHHOM CJIydae COBEPUIAET NOAOMHCUMEAbHYI0 PAGOTY, «IPOTACKHBAS> BHYTPH celst
3apsi/l ¢ OT OTPHIATE/ILHON KJICMMBI K 1010KiTe1bHOf. [TonpocTy roBops, HCTOMHHK «IOMOraeT>
TOKY IPOTEKATE OT TOUKH @ K TouKe b.

Orverm Ba ciiesieTBi BoiBeeRILX bopyy (3.65) 1 (3.66).
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1. Eean yuacrok oauopobiit, 10 € = 0. Toraa u3 dopmyst (3.65) noayuaes U
OMa 1131 0HOPOHOLO YUACTKA e

IR — zakon

2. TIpeJUIOI0KIN, 4TO HCTOUHUK TOKA 00J1a/18eT BHYTDEHHIM CONOTHBICHUEM 7. D10, KAK Mbl
yIKe YIOMHHAIIH, PABHOCHIBLHO 3aMene R na R+ r:

Ga—ps+E=I(R+7).

Tettept 3aMKHEM HAII YHACTOK, coe s TouKi a 1 b. To/1y iy PACCMOTPEHHYIO Bbillle I0THYI0
terth. TIpi 9TOM OKAKeTCH, WTO 9, = @3, I IpeLLYIas GopMyIa HpespaTTC B 3aK0H OMa
U151 IOHOI Hemn:

e=I(R+r).

Taxin 06pasom, 3axon OMa 113t OIHOPOHOTO yuacTKa i 3axon OMa /Ul HOMHON L 06a
BLITEKAIOT 13 3aKoHa OMa U131 HEO/HOPOHOTO YHACTKA.

Moser Gurtss 1 Apyroft ci1y ail NOKTOMENI, KOIIA HCTOUHUK € «MIIACT> TOKY IITH 10 YHACT-
ky. Taxas curyauus usoGpasena ma puc. 3.46. 3ech ToK, wiynii or a k b, nanpanien nporis
JICHCTBIS CTODOHHIX CILT HCTOMHIKA.

e
a

—_~

Puc. 3.46. JIC «vemaer» 1oky: ¢, — ¢, — € = IR

Kax raKoe Bo3MokH0? Oteltl, IPOCTO: APYIHe HCTOHUKH, HMEIONHECs! B HEIli BHe PACCMATPHBA-
MO0 YUACTKA, «[IEPECILINBAIOT> HCTOMHIK Ha YHACTKE 1 BBUYAIAIOT TOK Teh nportis €. Myento
TAK HPOUCXOUT, KOIIa BbI cTaBiTe TetechoH Ha 3apsIKY: HOAKTIOUSHHEL K PO3CTKE AJAIITED BhI3bi-
BaCT JBIKeHIE 3APAI0B IPOTHE JeHiCTBIL CTOPOHIIL CILT AKKYMYIATOpa TeitedyoHa, I AKKYMY:1ATOp
Ten camin sapsKactca!
UUro wamenutes Teneph B BuBoie Hatix dopay1? TolbKo 010 — PABOTA CTOPOHHILX CILT CTAHET
oTpHIATeBHOI:
Ac

Toryta 3akon OMa /13 HEOHOPOIHOTO YHACTKA IPHMET BILL:

—&q=—¢EIt.

va—pp—E=1IR, (3.67)

o

U-¢

IR,

tte Ho-npesktieny U = g, — ¢, — HAIpIKHHE HA YUACTKe.
Tlanatire cobepén Byecte dopyyatet (3.66) 1 (3.67) n sanumen sakon Oxa s1st yuactia ¢ HIC
catenyonti oSpaso:
Ga—prtE=IR.

ToK 1pH 310M TeudT oT ToUKH @ K Touke b, Eciu HAIpaBjeiie Toka coBlaiaer ¢ HalpaB/eHiex
CTODOHHIX CIL, TO Hepei € CTABHTCH «ILHOCY; €CT e STH HANPABJCHI IPOTHBONOIONKHbL, TO
crasutes aumyc.
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3.11 Pa6ora 1 MOIIHOCTH TOKA

DexTpiteckuit T0K cHaGaeT Hac sneprieit. Cefiac M Gy/eM YUHTHCA ITY IHEPIHIO BHIHCIATS.

Otkyna Boobime Gepétes s1a Heprua? OHa BOSHIKACT 3a CYET PABOTH HMEKTPHIECKOrO MO
10 [IePEJIBIZKEHITI0 CBOGOHBIX 3aps/ioB B npoBoauuke. [losromy Haxoxienue paboThl MO — Halla
nepBas 3ajata.

3.11.1 PaGora ToKa

PaceMoTpuM yuacTok tem, 1o Kotopomy Teuér tox I. Hanpsxemne na yuactke oSosuaumy U,
conporupente yuactka pasto R (puc. 3.42).

Puic. 3.42. Vuaactoxk mem

Ba Bpemsi { [0 HallleMy yYaCTKy HPOXOAMT 3apsi ¢ = It. Bapsii HepeMemaercs CTalHoHAPHBIM
SIEKTPIIECKINN TI071eM, KOTOpOe COBepIIAeT IpH STOM pabory:

A=Ug=UIt (3:51)

3a cuér paGotsi (3.51) Ha PACCMATDUBACMOM YHACTKE MOKET BHICIATHCH TeILIOBAR SHEPIIs ILTH
CoBepIATHCH MexaHUteCKast paBOTa; MOTYT TAKIKe IPOTEKaTh XiMirecKie peakiit. Kopote rosops,
Jannan paGoTa IIET Ha yBeIteHIe SHEPIUH HAIIETO YIACTKA eI,
Pabora (3.51) nasuaetcs paGomoii moxa. Tepyutn Kpalitie ey aumbiii — best paboty cobepiiaer
He TOK, a 3JeKTpueckoe note. Ho ¢ yKopeHHBIIelicst TepMIHOJIOr el YBEI, HIMEro He H0je/Iaelllb.
Eci yuactok nem amisercs 00nopoduu, T.e. He cOIepKUT UCTOUHIKA TOK, T0 I3 3OO0
yuactia cnpasesyis saxon Oxa: U = IR. Tlozcranss 510 5 dpopayaty (3.51), moaywm:

A

I*Rt. (3.52)

Teneps nozicrasus B (3.51) Byecto Toka ero pupaxenue u3 saxona Ova I = U/R:

(3.53)

Toepkuén emé pas: opayta (3.51) Hotytena i3 cambix oBIUIX cooBpakenuit, ota AB1seT-
st ocHoBHOM 1 rouTe AU moGoro yuactka temn. A sot dopyyst (3.52) u (3.53) noayvenst u3
OCHOBHOM POPMYITL ¢ JOHOHITELHEIN HpHBJICtCHIeM 3akona OMa I IOTOMY FOMITCH TOMbKO AU
OHOpO/IHOTO yuaCTKa.

3.11.2 MomHocTh TOKa

KaK Bbi HOMHIITE, MOUHOCTILIO HASBIBACTCS OTHOMIEHIIE PAGOTH KO BpeMenn & copepienis, B wact-
HOCTH, MOUjHOCTYY MOKE — 31O OTHOMEHIE PAGOTHI TOKA KO BPEMEHI, 38 KOTOpOe 3Ta pabota cosep-
wena:

pP==.
t
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Us copaya (3.51)~(3.53) HeMeAsenHo HoTyHaey cOOTBETCTBYIONIE OPMYTBI A MOMHOCTH
Toka:

P=UI (3.54)

P=IR; (3.55)
2

p= %. (356)

3.11.3 3Baxon [xoynsi—JIenna

TIpe/UOIOAIIN, HTO Ha PACCMATPUBACMOM YUACTKe LI He COBEPUIACTCH MeXaHIecKas pabota it
He npoteKaioT XitecKie peakii. [oCKoIbKY CiLTA TOKA T0CTORHNA, PaBOTa HOJ He BHI3LIBACT
VBellIenie KiHeTIeCKolt SHepriu cBOBOIbIX 3apiios. Crato GhiT, paGota Mo A yeauros upe-
BPAILIACTCS B TEII0 Q, KOTOpOE BLLIEIACTC Ha AAHHOM YHACTKe eIl It ACCeHBACTCs B OKpYKaloliee
npoctpancrso: A = Q.

Taxi 06pa3ON, 15 KOJIMECTBA TEILIOTH, BHUICIIONIErocs Ha JARHOM YUACTKe LI, Mbl 10~
styuaent popybr:

Q=ult; (3.57)

Q=IRt; (3.58)
2

Q= (3.59)

Ho uacto Ghiaet Tax, uro He Best paGoTa ToKa pespantaetcs i Tertio. Hanpinvep, 3a cuér paborst
TOKA MOKET COBEDIIATI MEXAHINECKYIO PABOTY /CKTPOBUTATE: ) LTI SAPIKATLCH AKKYMYIIITOp.
Tero, pasyeetcs, GyieT BELICIATLCA U B 9THX CAYUAX, HO TOMBKO Ha Celi pa3 HOJAYUMTCH, WTO
Q < A (na perumy MexauHecKoll paboThI, COBEPUISHHON ABUTATEIOM, W XHMICCKOl SHEpIui,
3aIACEHHON AKKYMYIATOPON).

OKasbiBaetes, 410 B NOOGHBIX CIyuasX ocTaéTes cpasesmsolt opuyta (3.58): Q = I*Rt.
D10 — SKCHepHMERTATLHO yeTanoBTeHHE saxon Jocoyan-Jlenua.
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3.12 SJIC. 3akon Oma jyIsi IOJIHOM Henu

Jlo cux 10p TPH U3yHeHHI 3IeKTPICCKOTO TOKA Mbl PACCMATDHEAIH HATIDABIICHHOC JBIKCHIE CBO-
GO/HBIX 3APSIOE BO GHeWMHE Yen, TO €CTh B IPOBOTHIKAX, IOACORAHEHMBIX K KIeMMaM UCTOUHIKA
Toka.

KaK Ml 3HACM, TI010KUTC LB 3apIL g:

© YXOMUT BO BHCLIMIOIO LEIIb ¢ NOJOAKMTOILHOM KICMMEL HCTOMHIKA;

® nepenelaeTCst Bo BHeIHel! [eMt 01 AeliCTENeM CTAIOHAPHOIO S/IeKTPHeCKOro MO, CO3/1a-
BAEMOTO JPYTHMH JBIGKYIUIMICS 3ADSAMI;

© IPIXOMUT Ha OTPHIATTbHYIO KIeMMy HCTOMHIKA, 3aBepIlast CEOfl IyTh BO BHeIHel e,

Terteps HallleMy HOJIOKUTEILHOMY 3APALY ¢ HYIKHO 3AMKHYTh CEOIO TPACKTOPHIO I BePHYTLCH Ha.
o0 MbHyI0 K1eMy. [UIst T0T0 exy TpeGyeTes IpeosioeTh 3aK IoHTe bHb OTPe30K TyTH —
BHYTDH HCTOMHNKA TOKA OT OTPHIATE/IBHOI KIeMMEI K nonoxkmenbHofi. Ho Baymaiitecs: marn Tya
ey coscen He xouerci! OTpHIATE b HAS KIEMMA IPHTATHBAET ero K cede, NOJIOKHUTeIbHAs KIeMMa
€ro or cebsi OTTATIKHBAET, U B Pe3yJIbTaTe Ha HAIIl 3aPsijl BHY TPH HCTOUHMKA JeliCTBYeT 3/1eKTpHHecKas
cuta FL,, Hanpaeiennas npomue ABmikenns 3apsa (T.e. IPOTHE HAIPABICHHS TOKA).

3.12.1 CropoHHsis cuiia

Tem e MeHee, TOK 10 HEH HAET; CTAJO GbITh, HMEETCs CHIIA, «IPOTACKHBAIONIAL> 3apiij| CKBO3b
HCTOMHIK BONPEKH MPOTHBOACHCTRIIO SIIEKTPHIECKOro Host Kiean (puc. 3.43).

fr

Puc. 3.43. Croponnss ciia

Dra CiIa HASHIBATCS CMOPONMET CUA0H; MMEHHO G1arofapst eif i yHKIHOHHPYeT HCTOUHUK
Toka. CTopomusisi ciia Fe, He MMeeT OTHONIOHIs K CTAIOHAPHOMY SIEKTPHIECKOMY TIOJTIO — Y Hed,
KAK TOBOPAT, HEAAEKMPUNECKOE TIPOHCXOAICHHIE; B GaTapefikax, HAIIDHMED, Oa BO3HHKAT G1arojaps
HPOTEKAHMNIO COOTEETCTEYIONIIX XIMIECKIX PeaKIHH.

OBosnatun uepes Ae, paboTy CTOPOHHEli CHLTEI 10 TIEPEMEIHUIO TOIOKHTELHONO 3apiia ¢
BHYTPH HCTOUHUKA TOKA OT OTDHIATETHHOM KIEMMBI K TI0I0AUTEbHOM. DTa paboTa 010K HTe LN,
TaK KAK HAIpABJICHHe CTODOHHe! CIVILI COBNIAJAET ¢ HANAB/ICHHM HepeMelenis sapaja. Pacora
cTopoHeli cibt A, HashBaCTCA TaKsKe pabomoii ucmounuxa moxa.

Bo BHeIHeli HeIH CTOPOHHS CILTA OTCYTCTBYeT, TAK UTO PaBOTa CTODOHHE!i CIUIB 10 Hepese-
MIEHHIO 3apsijia BO BHeIHeli nemi pasHa Hymo. [losromy pabora CTOPOHHEH CHIIBI IO NepeMeNeH o
3apsta g BOKDYT Beell eI CBOIMTCH K PAGOTe 110 MepeeleHHio STOro 3apijia ToJIbKO Ul BHYT-
PpHt ucToumHIKa ToKa. TaKIM 06pasoM, A — 5T0 Tak:Ke paGoTa CTOPOHHEH CILIB 110 TIEPEMEIIeHUIO
sapsita no eceil yeni.
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Mbit BIUIM, TO CTOPOHHSI CILTA ABIETCH HOHOTCHIMATLHON — ef PAGOTA IpH NiepeNieleHin
3apsta. 10 3AMKHYTOMY TyTH He paBHa Hy:1io. UMHHO 5Ta HellOTeHIMATBHOCT 1t 0fecrieuuBaeT -
KyJIHpOBaHIe SEKTPHECKOO TOKa; HOTCHINATLHOE 3/IEKTPHYECKOe [071e, KAK Al YIKe TOBODILII
Ppatiee, He MOKeT HO/UIePIKHBATH IOCTOAHHbIH TOK.

Oubir nokasbiBaeT, UTo padota Ae, NPAMO NPONOPIHONAIbHA Hepeveraesomy 3apsy g. [lo-
STOMy OTHOIICHHE A,/q yiKe He 3ABHCHT OT 3apsi/ia W ABJSIETCS KOJIHUCCTBEHHOH XAPAKTepPHCTHKOM
neTouIKa ToKa. D10 oTHOMeHNE 0B03HAaCTCs E:

Ae

e="= (3.60)

Tannas serua nasusactes saexmpodsusicyuei curoi (JIC) ucroumixa roka. Kax s,
3JIC usvepsiercs B Bombrax (B), N0STOMY HA3BANIE «3ICKTPOBIKYIIAS CILIa» ABIACTCH Kpaiiie
neytan. Ho 0HO JaBHO YKOPEHILIOC, TaK 'TO HPUXOITCH CMUDHTHCL.

Koryta bt Biure Hajuich na Garapetixe: «1,5 Ba, 10 auaitre, 4to 910 imenno /IC. Pasna i sra

BeJIUMILIA HATIPAKCHILO, KOTOpoe co3aét Gatapeiika Bo sremeit nemi? Okasusaetcs, ner! Ceffuac
MBI IOHMEM, THOeMy.

3.12.2 3akon Oma jyisi OJIHOMN Henu

Jli06ofi HCTOUHIK TOKA 0B1A/IAET CBOMM CONPOTHBICHIEN T, KOTOOE HASBIBACTCH GHYMPENNUM CO-
npomueaenues y1oro ucrounika. Takiy o6pasoM, HCTOUHIK TOKA HMEET JiBe BaKHLIX XAPAKTCP-
cruku: DJIC 1 BHyTpeniee conpoTHBCHIe.

Tyers nerounik toxa ¢ JIC, pasHolt £, i By TPEHHI CONPOTUBICHIOM T HOMKIOUEH K pesii-
cropy R (KOTOpBIIL B JAHHOM Clly'ae HASHIBACTCS GHEWNIM PESUCTIOPOM, W GHeumed nazpy3Kol,
Wt noaeanoit nazpyarott). Beé 510 puecte nasbisactes noanoti uenvio (pic. 3.44).

&1

R

Puc. 3.44. Tloamas uems

Hama saaua — naitru ety roxa I 5 uem u nanpsoxenue U na pesucrope R.
3a Bpens £ 110 e npoxoaut saps ¢ = It. Cornacko dopyste (3.60) neroumik Toka cosepiaer
npu oM pabory:

el (3.61)

Tax Kak ciIa TOKa NOCTORHHA, PAGOTA HCTOMHIKA IETHKOM NDEBPAIIACTCH B TEILIOTY, KOTO-
past BLyteseTes Ha conpotupienuax R u 7. Jlalioe KOMHUECTBO TEILIOTh ONEIE/ACTC 3AKOHOM
Tixoyas-Jlenna:

Q=IRt+ It = IX(R+1)t. (3.62)

Urak, A = Q, 1 Mb npupamuBacy npassie wacti dopyya (3.61) u (3.62):
eIt = I*(R+r)t.

Tlocre coxkpamenns na It momyaaem:
e=I(R+r).
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Bor MBI I HAILIH TOK B IeI:
&

R+r’
@opayna (3.63) nasuactes saxonos Oma dan noanoi yenu.
Eci1it coeuminTs, KIeMMBI HCTOUHNKA IPOBOIOM Hpetebpesino Mastoro conporsiernt (R = 0),
TO HOTyHTCA KOpomAKoe sarbikanue. epes HCTOMHIK DU ITOM NOTEET MAKCHMATLHbH TOK — MoK

(3.63)

KOPOMKO20 3aMBIKAHUA:
&

Io=2.
v

T3-3 MAOCTH BHYTDEHHETO CONPOTUBICHIS TOK KOPOTKOTO 3aMBIKAHILA MOYKET GbiTh BechMa G0t
. Hanpunep, naitumkosas Gatapelica pasorpesaetcs 1pi STOM Tak, 40 oBAKUIACT PyKil.

Buan cuty Toka (opyyta (3.63)), Mbt MoKeM HaliTH HApsKeHIe Ha pesuictope R ¢ IOMOIIBIO
saxona OMa /U3t yuacTka tem:

eR

R+r’

D10 HApIKEHUE ABIACTCH PASHOCTHIO NOTEHIMATOB Me Iy Toukant a 1 b (puc. 2). otenman
TOUKIL @ paneH HOTCHINATY IOIOKITE IO KIMMbI HCTOMHIKA; IOTEHIHAT TOUKH b pasen noter-
sty orputtatebHoit kieswbt. Tloyrosy Hanpskenite (3.61) HasbiBaeTe:n TaKKe HanpAYCENUEM Ha.

U=1IR= (3.64)

Kaeumaz uemounuxa.
Mbt B 13 popuytst (3.64), wto B peabiolt memn Gyter U < € — sess € yMHOKaeTCs Ha
ApoBb, Membityio exummpt. Ho ects ipa cayuas, kora U = €.

1. Heanvnmii uemownun moxa. Tax HA3IBACTCH HCTOMHIK ¢ HYICBLIM BHYTDEHHIM CONPOTHEIC-
suen. Tpi 7 = 0 opmyaa (3.64) naér U = €.

2. Pasosnyman uenv. PaccMoTpin HCTOMHIK TOKa caM 10 ceGe, Bie s1eKTputeckoli nemt. B
TOM CIlyHae MOYKHO CHITATS, HTO BHEIIIHee CONpOTHBIIeHIe GeckoneHo bemko: R = oo. Torta
semrumma R+ 7 eormruna or R, 1 dopyna (3.64) crosa gaer nas U = €.

CMBIC 9TOFO Pe3IILTATA HPOCT: €CAU UCTRONHUN e NOKAONEN X yenu, mo udearvindi GoAbM-
semp'S, nodcoedunénnmti x nomocam ucmounuxa, noxaxcem czo JIC.

3.12.3 KII]I sineKTpu4ecKoiil memnn

Herpyuo nomsits, nouenmy pesuctop R massisaetes nosestolt narpysxoit. Tlpescrassre cebe, uto
10 1amnouKa. Ter10Ta, BLUICIAONACH Ha JAMIOUKe, ABIACTC n0A€Not, TaK Kk GAaroiaps s1oft
TeILIOTE JAMIIOUKa BHIIOMHACT CBOE TIpE/lHAHANCHIe — JAET CBeT.

Ko:itectso TeILioTht, Bhie:1soleecs Ha 0/1e3Hol Harpy3Ke R 3a spexs 1, 0603HAMIN Quosenn-
Ecam cuta toka B ent pasia I, 10

Quonen = IRt
HeKoTopoe KOJIHeCTEO TeIIOThL BRLIEISICTCS TAKAKE Ha HCTOUHIKE TOKA:
Quer = IPrt.

ToitHoe KOIECTBO TENIOTEL, KOTOPOE BLACIACTCH B IIeIH, PABHO:
Quosn = Quosesn + Quer = PRt + 't = (R + r)t.
KILJI saexmpuvecroti uenu — 510 oTHOLICHIE MO1E3HOTO TeILTA K TIOTHOMY:

Qronesu I’Rt R
Quom PR+t R+r’
KII/I nerm pasen eI JTHIb 5 TOM CTy\ae, eci HCTOMHIK TOKA Ieatbbii (1 = 0).

n




