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CBs13b XapaKTepUCTUIECKOTO UMITeIaHca U KoaduiimeHTa
pacripoCcTpaHeHUsl BOJIHBI C IEPBUYHBIMU MMapaMeTpaMu

JINHUMH .... .538
HckaxeHusl B TMHUSX CBSI3H ..... ....540
OTpaxeHue BOJTHBI U KOODOUITUEHT OTPAKCHUS «....eeeneveeenereannes 541
DHeprus, CBI3aHHAs C PACIIPOCTPAHSIONIEHCST BOTHOM. ........ 541
KO3DOUIMEHT OTPAKEHUS ..eeeeeneivireeeeriiireeeeeniireeeeesnreeeens 542
Crosturie BOJTHBI U KOIMPOHULIUEHT CTOSTYEH BOHBI ......uvveeeneeeennne 543
KOo3DOUIMEHT CTOSTYCT BOTTHBI ....vveeeeeeiiiieeeeeeeiiieeeeeeeinneennn 548

IPEAMETHBIN YKABATEJID ..........ooovovviniiereceeceeneean 550



YacTtp TpeThbh

Ot 3nexkTpuueCcKuX
3apSAQ08 M MArHWUTOB
K 3NEeKTPO-
reHeparopam,
TPOH3UCTOPOM

M KQOHaNam CBRA3N
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40. BBEAEHUME B DJIEKTPUYECKHUE IIEITN

CuMBOJIbHBIE 0003HAYEHHS JJICKTPHYECKHUX KOMIIOHEHTOB

Pa3BeTBAEHHBIE 2IeKTpUYECKUE 1SN YacTO Ha3bIBAIOT 94eKmpu-
yeckumu cxemamu. s ux oroOpaxeHus Ha Oymare WM Ha 9KpaHe
TUCTLIES] UCTIOB3YIOT YEPTEXM, HAa KOTOPBIX C MIOMOIIIBIO YCIOBHBIX
3HAKOB (CUMBOJIOB) M JIMHUI 0003HAYEHBI OTIEIbHBIE KOMITOHEHTHI
Y TIPOBOITHUKU, COCAMHSIIOIINE UX.

Ha Puc. 40.1 npencrasieHbl Hanbosiee pacrpoCcTpaHEHHBIE CUM-
BOJIBI KOMTIOHEHTOB, 00Pa3yIOIIMX IEKTPUIECKUE LIETIU.

MNepeceyenne apyx CoeamHeHne agyx
NPOBOAHUKOB 6€3  NMPOBOLHUKOB
coefuHeHus

MpoBoaHWK

—_— ——

MOCTOSIHHbIN [Opyroii cumeon MepemeHHbIl
pesucTop MOCTOSIHHOrO pesucTop
pesucropa
il el
OnemeHT nuTanns  bBatapes us [pyrovi cumeon
TPEX 3N1EMEHTOB 6aTapeu
nUTaHWs 13 3NIEMEHTOB NUTaHNS
_ () =
Bbikntoyatens JNlamna MpenoxpannTens
HakanMBaHus
AmnepmeTp BonbtmeTp Lpyroii cumeon
npefoxpaHnTens
Puc. 40.1

O [pyrux KOMIIOHEHTaX JIeKTPUUYECKUX cxeM (KOHIeHcaTopax,
TpaH3UCTOpax M T.I.) U UX HA3HAYEHUU peyb MOUIET B MOCIENYIO-
LIMX IJIaBax.

BioK-cxemMbl 21eKTPHIECKHX /3JIEKTPOHHBIX CHCTEM

DeKTpUYeCcKas /3MeKTPOHHAs OJOK-CXeMa — 3TO IpyIa KOM-
[OHEHTOB, COEAUHEHNE KOTOPBIX BBIMTOJIHSET MPEANUCAHHYIO (PYHK-
uuio. Ha Puc. 40.2 mokasaHa mpocTeifiiias CuCTeMa OIOBEILLIEHUSI 10
TPAHCHSIIIMOHHOM CeTH, Ie MUKPO(OH UCTIONb3YyeTcsl Kak mpuodop,
MPUHUMAIOLIMNA aKyCTUYECKYIO SHEPIUIO B (JOpPME BOJH 3BYKOBOIO
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JIABJIEHUS U TIpeoOpa3sylonuii e€ B 3JIEKTPUUECKYIO 9HEPTHIo B (hop-
Me HeOOJIBIIINX HAMPSIKEHUI M TOKOB, Ha3bIBAEMBIX 3/1eKmMpUutecKu-
MU CUCHANAMU.

Hanpsixenve nutanms (AC)

MwukpodoH pomkorosoputens
>>>C]—> Younutens —ﬂ:ﬂ)})

Puc. 40.2

3aTeM CHUTHaJ, MOCTYNMUBIIMK OT MUKpPO(OHA, YCHUIMBAETCS C
TOMOIIIBIO JIEKTPOHHOTO YCTPOMCTBA, COAEPXKAIIEro TPAH3KUCTOPBI
M WHTETpaJibHbIe CXEMbI, IOCJIE Yero IOCTynaeT Ha TPOMKOro-
BOPUTEJIb.

Ilodcucmema — 3TO 4aCTb CUCTEMBbI, BBITIOJHSIIOIIAST OMTPEAC/IEH -
HYI0 QYHKIMIO B CUCTEME. YCUINTEIb, TOKa3aHHbIi Ha Puc. 40.2, —
MpUMeEp TaKOi MOACUCTEMBI.

Komnonenm, unu snemenm, — 3TO, KaK IMpaBUIO, HAMMEHbIIIast
4acTh CUCTEMBI, Y KOTOPOi1 €CTh ONpeaesI€HHAsl U YETKO 0003HAUCH-
Hast ¢pyHkuust. Ha Puc. 40.2, HaripuMep, TaKUM 3JIEMEHTOM SIBIISIET-
Cs1 MUKPOGOH.

B uenom Puc. 40.1 orobpaxkaeT TO, UTO Ha3bIBAIOT 040K -CXEMOU.

PaboTy 21eKTpUUECKUX/2JIEKTPOHHBIX CUCTEM, KOTOPbIE 4acTo
OBIBAIOT OYEHb CJIOXHBIMU, Jierye MOHSITh, €CJIM UX MPEICTaBUTh B
BUE TaKOU 010K-cxeMbl. J1J1s1 Toro 4ToObl IMOHSITh, Kak paboTaeT Best
cHUcTEMA, COBCEM HE 00513aTeIbHO JOCKOHAJIBHO 3HATh, YTO MPOMUC-
XOIHUT B KaXIOW MOLCUCTEME.

[pyroii npuMep TEXHUYECKOW CHUCTEMbl TIPEACTaBIeH Ha
Puc. 40.3, raie nokazaHa cucteMa KOHTPOJIS TEMIIEPATYpPbl, BKIIOYA-
[ollasi UCTOYHUK TerJja (Hampumep, ra3oBblil HarpeBarelsb), OJIOK
yIpaBeHUsT Tofadeil TOmuMBa (HalpuMep, 3JIEKTPOMAarHUTHBIN
KJIanaH), TepMOpesie U UCTOYHUK JIEKTPOIHEPTUM.

Dra cucTteMa MOXET OBbITh MpeacTaBieHa B BUAE OJOK-CXEMbI
(Puc. 40.4); Tepmopesie cpaBHUBAeT TeMrepaTypy B MOMEILIEHUU C
3aJaHHOM KeJlaeMOW TeMIIEpaTypOil U PEeryJupyeT BBIKJIIOUE-
HUE/BKIIIOUEHUE TTePEKITIOYaTEs.

CyllecTByeT MHOTO THUIIOB TeXHMYECKMX cucteM. Cucmema
¢653U — OIVH U3 TIPUMEPOB, TIe JIOKaJbHAsl CETh MOTJIa ObI BKJIIO-
yaTh B ce0sl cepBep, KOAKCHAbHBIA Kabesb, CeTh aJanTepoB, He-
CKOJIBKO KOMITbIOTEPOB U JIa3epHbIN MPUHTED. Dnekmpomexanuuec-
Kasa cucmema — eui€ OMH MPUMED, TIe NEKTPUUECcKasi CUCTeMa aB-
TOMOOWIsI Morja Obl comepxXaTh Oarapeio, ABUTaTeNlb, CTapTep,
KaTyILIKy 3aXUTaHWsl, TIpepbiBaTe/ib KOHTAKTa M paCIpeaeuTesb-
HBII 2J1eMeHT. Bce mogo6GHbIe CUCTEMBI MOTYT OBITH MIPEACTABIEHbBI
OJIOK-CXeMaMu.
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240B
o
Conexoug, [a3oBbI
Koten
MNopava
TonamMBa ____________ | .
i |
i Tepmopene i
; |
| YCTpOWCTBO, 3aaaioLiee i
i Temneparypy Paavatop i
! 1
i OropoxeHHOE NPOCTPAHCTBO i
Puc. 40.3
KoppekTtupytoLas
Tepmopene KOMaHaa
s [ Koo [
Temnepatypa
3apaowas Kopnyca
Temnepatypy |PeanbHas Temnepatypa B
NOMeLLEHN
Puc. 40.4

3JIeKTpl/I‘IeCKI/Iﬁ TOK U KOJIUYECTBO JICKTPUHIECCTBA

Bce amombr cocTosIT M3 npomoHos, Helimponoe W 21eKMPOHOE.
[1pOTOHBI, TMOJIOXUTENBHO 3apsDKEHHbIE YaCTULIBI, U HEUTPOHHBI,
YaCTUIIbl, HE MMEIOIMEe 3apsiia, BXOIST B COCTaB amoOMHO20 A0pd.
BHe simpa HaxomsITCSI MUKPOCKOITMYECKHUE OTPHUIATEIBHO 3apsiKeH-
HbIE YaCTHIIbI, Ha3bIBaEMbIe 3JICKTPOHAMM. ATOMBI Pa3JIMYHBIX Ma-
TepUajJoB OTIIMYAIOTCS APYr OT Apyra TeM, YTO 00JIamaloT pa3HbIM
YUCJIOM TPOTOHOB, HEUTPOHOB M 3JIEKTPOHOB. B aTome cymiecTByeT
paBHOE YMCJIO TIPOTOHOB U 3JIEKTPOHOB, M OHM, KaK TOBOPUTCS, Ha-
XOISATCS B 3JICKTPUUYECKOM PaBHOBECUM, TaK KaK 3apsiabl TOJOXM-
TEJIbHBIX Y OTPUIATEIbHBIX YaCTUI] YPAaBHOBEIIIMBAIOT IPYT IPYTa.

Ecnu B atome Oosbliie ABYX 2JIEKTPOHOB, OHU 00pasyioT 21eKm-
DPOHHbIe 000104KU, HAXOISILIIMECS] HA HEKOTOPBIX OINpeaesIEHHbIX pac-
CTOSTHUSIX OT aTOMHBIX SIZIEP.

Bce aTroMbI IpUTATUBAIOTCS APYT K IPYTy OJ1aromapst MOITHOM CU-
Jie TIPUTSDKEHUSI, CYIIECTBYIOLIEH MeXIy simpaMu U 3JIEKTPOHAMMU.
OnHaKo 3JIEKTPOHBI Ha BHEIIHEW 000J0YKe aToMa MPUTSATUBAIOTCS
SIIPOM MEHbIIIe, YeM 3JIEKTPOHBI, HaXOIsIIMecs: Ha 6oJiee OJIM3KHUX K
HeMy 000JI09KaxX.

ATOM MOXET TMOTEpsTh JIEKTPOH, U TOTAA OH MpeBpallaeTcs B
MOJIOXKUTEIBHO 3apSKEHHBIA UOH, KOTOPBIA yXe He HaXOOUTCS B
3JICKTPUUECKOM PaBHOBECHHU, a CJISI0BATEIbHO, MOXKET MPUTSTUBATD
K cebe 3JIeKTPOH APYroro aroma. DaeKTPOHbI, IBUXKYIIHUECS OT Of-
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HOTO aTOMa K JIPYroMy, Ha3bIBalOTCSI c60000HbIMU 2nekmporamu. Ta-
KO€ XaOTUIHOE BVDKEHUE MOXKET CYIIeCTBOBATh camo 1o cebe. Om-
HAaKO eCJIM K MaTepuany MpUIoXUTh 91eKmpu4ecKoe HanpsajiceHue, To
9JIEKTPOHBI, KaK MPaBWIO, HAYMHAIOT ABUTATbCS B OINpeNeTEHHOM
HarnpaBjieHnu. Takoe IBUXKEeHUEe CBOOOIHBIX 3JIEKTPOHOB, Ha3bIBae-
Moe dpeiihom, CO3MAET BNEKTPUIECKUN TOTOK, Wiau TOK. CremoBa-
TEJILHO, MOK — 310 PA3HOBUOHOCMb OBUNCEHUSL 3APANCCHHBIX HACMUL,.

IIposoonuxu — 310 TBEPIBIE TEIa, COAEPKAIIME JIEKTPOHbI, Clla-
00 CBSI3aHHBIE C SAPOM, U TTOITOMY MMEIOIIME BO3MOXHOCTD JIETKO
repeMellaThes o MaTepuaty OT OMHOTO aToMa K Ipyromy. M3zoaamo-
Pbl — BTO MaTepuabl, SJIEKTPOHbI KOTOPBIX UMEIOT CUJIbHBIC CBSI3U
CO CBOMMU aTOMaMHu.

Enununy anexmpuueckoeo sapsioa Q HasbiBaloT kyaoHom [Ki]
(1 Ky/10H paBeH 3apsigy 6.24 x 10'® anexTpoHOB).

Ecnu B mpoBogHUKE Apeiid 3JeKTPOHOB MPOUCXOAUT CO CKOPO-
CTbIO | KYJIOH B CEKYH[LY, TO TOBOPSIT, YTO MPOTEKAIOIIMIA B pe3yJibTa-
T€ TOK paBeH OHOMY amnepy [Al].

CnenoBatenbHo, 1 amriep = 1 KyJIOH B cekyHry, miu 1 A= 1 Kui/c.

CootBeTcTBeHHO | KysloH = 1 ammep-cexkyHaa, wiu 1 Kit=1 A-c.

0600111251, MOXXHO CKa3aTh, YTO, eclii | — TOK, U3MEPSIEMblii B
amMIiepax, a t — BpeMsl B CEKyHIIaX, B TeYeHUE KOTOPOTO TEUYET TOK, TO
I x t XapaKTepu3yeT KOJIUIECTBO 3JIEKTPUIECKOTO 3apsiia B KyJIOHaX,
TO €CTh KOJIMYECTBO MEePeMEIEHHOTO 2JIEKTPUYECKOTO 3apsiia

0 =0xt

Hanpumep, eciu Tok cunoit 10 ammnep Te4€T B TeYEHUE YETHIPEX
MMHYT, KOJIMYECTBO MepeMEIEHHOTO JIEKTpUYeCTBa

0 =1r=10x 240 = 2 400 Ki.

Dnexrpmyeckuii morenmuan u DIAC

Envnuna snexkmpuueckoeo nomenyuara — eoasm |[B]. OmunH
BOJIBT — 3TO OJWH JKOYJIb Ha KyJioH [[Ixx/Kut]. OnuH BosBT orpene-
JIAIOT KaK Pa3HOCTb MOTEHIIMAIOB MEXIy JByMsI TOUKaAMU TTPOBOJI-
HMKa, KOTOPBIW, MPU TOKE B OJUH aMmIlep, pacCeMBaeT MOIIHOCTh B
OJIMH BaTT, TO €CTh

BaTT JKOYJIb/CEKYH
BoTbT = B4 _ [DKOysib/CekyHua _
amIep amrep

TKOYJIb _ JKOYJb

amnep-ceKyHaa  KYJIOH

WM3meHeHune SJICKTPUYCCKOI'O INMOTCHIIMaJIa MEXKITY IByMs TOYKa-
MU 3JICKTpH‘{CCKOﬁ LCIMU Ha3bIBAKOT pPA3HOCHbI) NOMEHUUAaN0e6.
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Inexmpoosuncywan cusa (J/C), obecrieunBaeMasi HUCTOYHUKOM
9HEpPruu, HarpumMmep OaTapeeil UiIu reHepaTopoM, TaKkKe U3MeEpPSIET-
csl B BOJIbTaX.

s TOro YTOOBI MEXIY ABYMsI TOUKAMMU IIETIM TIPOTEKal MOCTO-
SIHHBIN TOK, HEOOXOAMMO, 4TOObI MEXIy HUMU CYyLLECTBOBajlIa pa3-
HOCTb TTOTEHIINAJIOB, WU J1eKmpuueckoe Hanpsxcenue V. Ecmu Tpe-
OyeTcsi, YTOOBI B LIETIU MTPOTEKAI TOK, 11eTlb, BKITIOYAIOIIasi UICTOYHUK
3JIEKTPOIHEPTHUH, TOJDKHA OBITH 3aMKHYTA.

Ha Puc. 40.5 moka3aH 3/1eMEHT MUTAHUsS, MOACOCAMHEHHBIA K
JlamIie HakajauBaHus. [IpUHATO cUUTaTh, YTO TOK TEUYET OT TMOJIOXH-
TEJIbHOTO 3JIEKTPOJAa 3JIEMEHTA MO LN K OTPULIATEIbBHOMY 2JIEKT-

poxny.

_+|

HanpasneHue o
ToKa

Puc. 40.5

Conpomnneﬂne U MPOBOAUMOCTD

DIEKTPUIECKUIA TOK TIOABEPKEH TPEHUI0. DTO TPEHUE, WX TPO-
TUBOJCUCTBIE, HAa3bIBACTCSl DJIEKTPUUYCCKUM conpomuéieHuem R u
SIBIISIETCSI  CBOMCTBOM TPOBOIHWKA, KOTOPOE OrPpaHWYMBAET TOK.
EnmvHuia s1eKTpuyeckoro conpotunieHust — om [OM]. OnuH oM
OTIPENENSIOT KaK COTPOTUBIIEHNE TOKY CUIION OIWH aMIlep, MpoTe-
KaloleMy 4epe3 3TO COMPOTUBIIEHUE, KOTIa K HeMY TOACOCAMHEHO
HaIpsKEHUE B OIUH BOJIBT.

a3HOCTb MMOTEHIIMAIOB
CormnpotuBieHne = b s

CHUJia TOKa
TO €CTb

R =

~I=

rae ¥ — pa3HOCTb MOTEHIMATIOB B BOJIBTaX MEX/IY IByMsI TOUKAMM,
I — TOK, TeKyII1ii MEXIy STUMU TOUKAMU, B aMITepax.

KOMMOHEHTHI 2JIeKTPUYECKUX LIeTeid, 00JIaaarolime CoOmpoTUB-
JICHHEM 3JIEKTPUYECKOMY TOKY, Ha3bIBaIoT pesucmopamu. C uX momMo-
1IbI0 cO3MaéTcst TpeOyeMasl pa3HOCTh MOTEHIIMAIOB, OTPAHUYKBAET-
cs TOK U T.0. Pe3ucTopbl MOTYT ObITh MOCTOSTHHBIMU (MX COTIPOTHB-
JIECHME He MOXET ObITb U3MEHEHO) W MepeMEHHBIMU, UMEIOIIMMU
PETYJISTOP MOACTPONKU COTIPOTUBIICHUS.
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BCHI/I‘II/IHY, 06paTHy}0 COITPOTUBJICHUIO, HA3bIBAIOT npoeoawwocmbio.
CJTCI[OBBTCHI)HO, TIPOBOANMOCTDb

G =

1=

Enuuuiia npoBoguMocT — cumerc [Cum].

OCHOBHBIE 3JIEKTPOU3MEPUTEbHbIE MPHOOPBI

Amnepmemp — 3TO IPpUOOP IS UBMEPEHUST CUITBI TOKA; B LIETTb OH
BKJTIOUAETCSI TTOCEIOBATEIBHO C 3JIEeMEHTaMU, Yepe3 KOTOPbIe TIPO-
TekaeT ToK. Ha Puc. 40.5 nmokazaH cOeIMHEHHBIN ITOCJIEIOBATEIbHO
C JIaMIIOM aMIepMeTp, KOTOPBIii U3MepsieT TOK, MPOTEeKAIOIINi ye-
pe3 oty Jammy. UToObl BIMSIHAE CaMOTO aMIlepMETpa Ha BEJIMUMHY
TOKa, MPOTEKAIOLIETO B LIeNH, ObUIO MUMHUMAJIBHBIM, OH JOJIKEH 00-
JIalaTh OYE€Hb HU3KHUM COIMPOTHBJICHUEM.

Boavmmemp — 310 nprubOP Uik UBMEPEHMS Pa3HOCTHU TOTEHLIMA-
soB. Ero crieayeT moAacoeanHsITh MapauleibHO K TOM 4acTu Liemu,
Pa3HOCTh MOTEHLIMAJIOB KOTOPOI HEOOXOAMMO U3MEPUTh. YTOOHI Ue-
pe3 BOJBTMETP HE MPOTEKas CIAMIIKOM OOJbIION TOK, OH JOJDKEH
MMEeTb OYE€Hb BBICOKOE COITPOTUBIICHUE.

Ommemp — 310 IPUOOP VISl U3MEPEHHUSI COTIPOTUBIICHUIA.

Myavmumemp, WM YHUBEPCATbHBIM M3MEPUTENbHBIA TTPUOOD,
MOXHO UCIOJIb30BaTh JIs UBMEPEHUST M HANPSIKEHUs, U CUJIbI TOKA,
U conpoTuBieHusl. TUMUYHBINA MTPUMEpP TaKoro npubopa — amnep-
801bMMEMD.

DneKkmponHbLil OCcUUAL02pagh MOKHO UCITOIb30BaTh KakK U Ha-
osoaeHust 3a GopMoii curHaa, Tak v Uil U3MEpEeHMsT HaTpsIKeHU ST
u cwiibl ToKa. Ha akpaHe mpubopa BUIHO ABUTAOIIEECS MSITHO CBe-
Ta. To, HACKOJIBKO TISITHO OTKJIOHUJIOCH OT CBOETO ITepBOHAYaTbHOTO
TTOJIOKEHMSI, 3aBUCUT OT Pa3HOCTU MOTEHIIMAJIOB, TIPUJIOXKEHHON K
BBIBOJAM ocIniorpacda, ¥ OT BBIOPAaHHOTO IMara3oHa HarpsiKe-
HU. DTO cMelleHWe OTKAJIMOPOBAaHO B «BOJIBTaX Ha CAHTUMETP».
HamnpuMmep, eciu MSATHO CMECTUIIOCH HAa 3 CM 1 MacIuTab COCTaBIISIET
10 B/cwm, To BemmumHa DJIC paBHa 3 cMm x 10 B/cMm, To ecthb 30 B.

(Bonee mogpo6OHO omnucaHre TPUOOPOB IS U3MEPEHUS 3JIEKT-
pUYECKUX BEJTMYMH CM. B I1. 50.)

JIuneiiHbie ¥ HeJIMHEHHbIE KOMIIOHEHThI JJICKTPHYECKHX CXEM

Ha Puc. 40.6 nokazaHa anekTpuyeckas 1efb, Iae TOK / MOXeT
OBITh U3MEHEH C MOMOILBIO PE3UCTOPa MEPEMEHHOTO COMPOTUBIIC-
HUA R,.

[Mpu pa3nuyHbIX 3HAYEHUSIX R, C TTOMOIIBIO aMIiepMeTpa U3Me-
PSIIOT TOK, MPOTEKAIOIINii B pe3ucTope R;, U pa3HOCTb MOTEHLIMATIOB
Ha KOHIIax R;, moKa3aHHY10 BoJbsTMeTpoM. [1o pedynbratam 3aMepoB
CTpOST ToKa3aHHyio Ha Puc. 40.7a 3aBUCMMOCTh Pa3HOCTU MOTEH-
LIMAJIOB OT TOKA.
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Puc. 40.6

Ipaduk 3aBucuMocTH B Buze NMpsIMOii, IpOXosiieil uepe3 Haya-
JIO KOOPIWHAT, TIOKA3bIBAET, YTO TOK MPSIMO MPOIOPIIMOHATIEH pa3-
HOCTH MOTEHIIUAJIOB.

PasHocTb PasHocTb
NOTEeHLManoB NoTEeHUMaNoB
0 Tok | 0 Tok /
a) 6)

Puc. 40.7

Pa3HOCTb MOTEHIIMATIOB

Tak Kak rpaileHT, TO €CTh , — OTO BEJIU-
CUJ1a TOKa

YHHA MOCTOSIHHASI, TO M COMpOTUBIeHUE R, moctosiHHo. CrenoBa-
TEJIbHO, PE3UCTOP — ITO MPUMED AUHEHHO020 KOMHOHEHMA.

Ecnu pesucrop R, Ha Puc. 40.6 3aMeHUTb TAKUM KOMITIOHEHTOM,
KakK JlamIa, ¥ CHUMAaTh TOKa3aHMsl BOJBTMETpA Ul Pa3HbIX TOKOB,
TO MOJIYYUTCSI KpUBas, TokazaHHas Ha Puc. 40.76. Tak kak rpagueHT
B JAaHHOM CJlyyae U3MEHSIETCsl, JaMIla — 3TO MPUMEP HeAUHeiH020
KOMnoHeHma.

3akon Oma

3akon Oma Tnacut, 4To TOK I, IPOTEKAIOLINIA IO LIEMH, MPSIMO
MIPOITOPLOHAJICH IIPWIOXEHHOMY HAIIPSLKEHUIO V' 1 06paTHO mpo-
MOPLMOHAIEH COMPOTUBICHUIO R MpPU IMOCTOSHHOWM TeMIeparype.
CrnenmoBaTeslbHO,

WIN V =1IR I R =

~
I
IR

~I<

Hanpumep, TOK, TpoTeKalounii yepe3 pe3ucrop, paseH 0.8 A. Ec-
JIM pa3HOCTh MTOTeHLIMaNIOB cocTapisieT 20 B, To 1o 3akony Oma

=V_20_200 _y50p.

7708 8
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MHoxKuTe M U JeJUTeN

Tok, HampspkeHHe M CONPOTHBICHME 3a4acTylo ObIBAlOT OYeHb
GOJIBIIIMMU WJTM OYeHb MaJleHbKUMHM. [103TOMY YacTo i coKparie-
HUSI 3aTTUCH TIPUMEHSIOT MHOKWTEITM WIM IeJTUTENTU eANHUL, O YEM
pacckasbiBanioch B 1. 1 KH 1. Haubosee pacripoctpaHEHHbBIE U3 HUX
npencranieHbl B Tadu. 40.1.

Ta6muma 40.1

IIpucraBka | HaumenoBanue | 3naveHue aeiicTBus TIpumep
2MOm =
M vera | yonarotia 1000000 25OV, o0
(1o ectb x 10°) 2000 000 On
K KII0 yMHOXUTb Ha 1 000 10kB=10x 1000 B=
(To ecTb x 10%) 10 000 BoseT
paznenutb Ha 1 000 25MA = 2 A=
M MUTH (To ecTb x 1073) 1000
=0.025 ammep
pasgenuthb Ha 1 000 000| 50 MxB = 0 B=
MK MUKDO (0 ecTb x 107%) 1000 000
=0.000005 BosbT

Hanpuwmep, 6atapes 100 B noacoenuHeHa K pe3aucTopy 1 Co3aaeéT
TOK cujioit 5 MA. ComnpoTHBIIEHNE PE3UCTOPA B ITOM CJIydae paBHO

= = = 20 x 10° =20 kOm.

R= 3
5% 10 5

4 100 _ 100 x 10°
1

Ecnu HanpsikeHre yMEHBIUTD, K TIpuMepy, 1o 25 B, To moteuér
TOK, PaBHBII

Vo 25 _ 3 107 2 125mA.

R 20x10° 20

ITpoBoaHNKY 1 U30JIATOPBI

IIpo6oonux — 310 Matepua, ooJanalouii HUI3KUM COITPOTUBIIE-
HUEM, YTO MO3BOJISIET TOKY TeUb Yepe3 Hero 6e3 OOJIbLIMX MOTEPb.
Bce MeTasuibl SIBASIIOTCSI MPOBOAHUKAMM, B MX UKCJIe MEIb, TIOMM-
HUi1, OpoH3a, IIaTUHA, cepedpo, 30y0TO. Ipadur TakKe sIBIsIeTCS
MPOBOJHHUKOM.

Hzonamop — 2T0 Martepuay, oOJafalolIMii BBICOKMM COIIPO-
TUBJICHUEM, KOTOPOE He NAET TOKY BO3MOXHOCTb TeUb Uepe3 Hero.
K uzonsitopam oTHOCSITCSl MacTMacca, pe3nHa, crekio, dapdop,
BO31yX, OyMara, Npo0Ka, cioa, KepaMrKa U HEKOTOpbIE Maca.
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DJjIeKTPpHYECKAs MOIIHOCTh

[IpousBeneHre pa3HOCTU MOTEHIIMAIOB V' 1 cuitbl ToKa [ ompene-
JisieT MowgHocmsy P, paccenBaeMylo 3J1eKTpUUeCcKoi Lemnblo. Ennnunna
MoOIIIHOCTU — gamm [BT].

CrenoBaTeIbHO,

P=VxI
IMpumensst 3akoH OMa, MOXKHO T0Ka3aTh, YTO MOIIHOCTb MOXHO

TaK>K€ BbIPa3suUTb KakK IIPOU3BEACHUE COITPOTUBICHUSA KBaapaTa TOKa,
MPOTEKAIOUIETO YEPE3 3TO COMPOTUBJIEHUE, TO €CTh

niIn

OTHOILIEHWE KBajpaTa pPa3HOCTU MOTCHLMAJIOB Ha COMPOTHUBIIE-
HMU K 3TOMY COTIPOTUBIIEHUIO, TO €CTh

2
p=Y
R

Takum 06pa3oM, CyLIECTBYIOT TpU (DOPMYJIBI, IO KOTOPBHIM MOXK-
HO MOACYUTATb MOLITHOCTbD.

Hanpumep, eciii 4epe3 pe3ucTop ¢ COMPOTUBICHUEM 5 KOM Teu€T
TOK CWJIOK 4 MA, TO paccerMBaeMasi Ha pe3ucTOpe MOIIHOCTb PaBHA

P=PR=(4x 105 10% = 16 x 105 x 5 10° =
=80 x 10~ = 0.08 Br, unu 80 MBT.

C Ipyroii CTOPOHBL,
Tak Kak /=4 x 107> u R =5 x 10%, To o 3axoHy OMa HanpskeHue

V=IR=4x1073x5x10°=20B.
CrenoBaTeIbHO, MOLITHOCTh

P=Vx1=20x4x10"3=80MBr.

DeKTpo3Heprusi

SJTCKTquCCKaﬂ OHEPIrUs = MOIIHOCTb X BPpEMS

Eciau MOIIHOCTh M3MEPSITh B BAaTTax, a BpeMs — B CEKYHIaX, TO
TOrma eIMHULIA 94eKMPU4ecKoll SHepeuu — BaTT-CEeKyHAa, WIH
Oxcoyaw [AX].
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Ecnu MoIIHOCTh M3MEPSITh B KWUJIOBATTaX, a BpeMsl B yacax, TO
eIMHUIIA SHePTUN — Kuroeamm-4ac [KBT-yac], KOTopsIil B OBITY 3a-
4acTyl0 Ha3bIBAIOT «€IMHUIIEH 3JIeKTprUUecTBa». «CYETIMK IIEKTPO-
SHEPTUN», KOTOPBI YCTAaHABIUBAIOT B JIOMAaX, PETUCTPUPYET KOJIH-
YECTBO MCIOJIb30BAHHBIX KUJIOBATT-4acoOB, a CJIeI0BaTe/IbHO, SIBJISI-
eTCsI CYUETIMKOM SHEPTUM.

1 xunoBarr-yac = 1 000 Barr-yac = 1 000 x 60 x 60 =
= 3600 000 BaTT-CeKyH.I, MU IKOYJICH.

Hanpumep, snexTpryeckoe obopynoBaHue B opuce MoTpedisieT
ToK 13 A ot ucrtounuka nuranus 240 B. O6opynoBaHue paboTaer B
tedyeHue 30 yacoB Kaxjayio Henmeno, a 1 KBT aHepruum crout 7 neH-
coB. Onpenennm exeHeiebHbIe 3aTpaThl Ha AJIEKTPOIHEPTHIO.

Momnocts = VIBart = 240 x 13 =3 120 Br = 3.12 kBt.

3arpayeHHasi 9Heprus = MOIITHOCTD x BpeMsi = (3.12 kBT) x (30 4.) =
=93.6 kBru.

HpI/I CTOMMOCTHU 7 TIEHCOB 3a | KMJIOBATT-4ac BCSI 3arpadycHHadA
QJICKTPOSHEPTUA CTOUT

93.6 x 7= 655.2 nieHca.

Hrtoro, exeHeae/ibHasi CTOUMOCTD djieKTpuyecTsa = £ 6.55.

OcHnosHble 3¢ GeKTbI 3JIEKTPUIECKOT0 TOKA

K TpéM OCHOBHBIM IMOCJIEACTBUSIM PAaOOThI SJCKTPUUECKOM LN
MpU NPOTEKAaHWM B HEil TOKA OTHOCAT: 3¢(EKT MarHUTHOTO OIS,
XUMHWYECKUIN U TeTUIOBOI 3(P(PEeKTHI.

Db deKThl 2JIeKTPUUECKOr0 TOKa HAXOASIT MPUMEHEeHUEe BO MHO-
TUX MPUOOpPax U TEXHOJOTUYECKUX MPOLIeCcCax.

MarnutHbiii  3¢dekT: 3BOHKMU, pejie, MOTOPbI, T[€HEPATOPHI,
TpaHcgopMaTopsl, TeaedOHbI, 3aXKUTaHUEe B aBTOMOOWIIE, MOIBEM-
HbI€ MAaTHUTHI U 1p. (cM. T11. 47).

Xumuyeckuii 3¢ ekT: nepBUYHbIC U BTOPUYHBIE 3JIEMEHTHI MUTa-
HUSI U TaJIbBAHUUYECKOE TTOKPHITHE (CM. TJI. 42).

TemnoBoii 3¢eKT: 37eKTPOIUIUTHI, BOAHBIE HarpeBaTeau, dJeKT-
puYecKre KaMUHBI, YTIOTH, TOMKU, YAWHUKY, MasUIbHUKU U T. TI.

IIpenoxpanurean

[Ipedoxpanumens TIPUMEHSIIOT U TOTO, YTOOBI MPEIOTBPATUTH
Teperpy3Ky JeKTpuIecKoii rernu. [IpemoxpaHuTeb Ha OCHOBE TIPO-
BOJIOKM M3 MaTepualia C HU3KOI TeMITepaTypoi MIaBJeHUs UCTIOJb-
3yeT TeruioBoil 3ddeKT aekTpuyeckoro Toka. [IpemoxpaHuUTeNb
BCTaBJISIIOT B 3JIEKTPUYECKYIO LIE€Tb, U €CJIU TOK CTAHOBUTCS CJIMII-
KOM OOJIBLIIMM, TO TIPOBOJIOKA TPEIOXPAHUTENS TIIABUTCS, U LIETTh
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pa3MbikaeTcsi. Ha ajekTpuueckux cxemax mpeaoxpaHuTe b 0003Ha-
YaloT CUMBOJIOM, TIoKa3aHbIM Ha Puc. 40.1.

Hanpumep, MOILIHOCTb 3JIEKTPUYECKOTO TOCTEPA, MOACOCINHEH -
HOTO K UCTOUYHUKY IuTanus 240 B, pasHa 1 kBT.

PaccenBaemast MomrHocTh paBHa P = VI,
OTKYyJIa CUJIa TOKa

P _ 1000 100 44y

Vo240 ~ 24

CriemoBatelIbHO, IS TOCTEPA CIENYET CTAaBUTH MpeIOXPAHUTE]h
HaSA.





