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BBEAEHHE.

B nacrosmee BpeMs BRXHRS POIb OTEOANTCE HEPEBOOPYREHMIO ¥ HORLINEHIIO
s dexTinuocTr paborTul BoeX 0TPAC/EH HPOHIBOACTBEHHOE HHPPACTPYXTYPHI, K KOTO-
PbiM OTHOCHTCS CHCTEMM CBS3H REPOPMALHOHHOTo 0fecneueHH HAPOAHOTO xX03siCTRA.

B nossuiit POCT CTaBsMTCR 324292 NEPEBOAR IKOROMNKH HE HETEHCHEHLIN TYTh
PSIBHTHS, KAPAUHAALHOTO HOBLIINEHNS NPOHIBORHTEABHOCTH TPYAR Ha 623e aocTrxe-
HHi BAYIRO-TEXHHTIECKOTO RPOTPecca.

Buinoanenne HaMEMCHEBIX NAIHOB HEMLICAHMO §€3 YCKOPEHHE HAYIHO-
TEXHHYECKOTO NPOTPEcca H, PERAE BOEr0, MIHPOKOTO BHEIPEHRS ANEKTPORHKH B
BLITHCAMTEALHON TEXHHKH.

Huine ocuonoii COBPeMERHOH TEXHHKH CBS3H Bee GOIbINE CTRHOBITCE TIOBCEMECT-
HOe HCNOAL3IOBRHME HHTETPAALHLIX CXeM, ROTYIPOBOARHKOBLIX NpHGOPOSB, KOTOpbIe AB-
AsoTes $a30H 3AEKTPORNOH TeXHAKH.

INEXTPOBAKYYMALIC BPHOOPHI BAMIOTCH OIHHM H3 OCHOBHLIX 3AEMEHTOB PARHO-

FACKTPOHHKH, COCTABASIONHX OCHOBY BOCHHbLIX CHCTEM CBS3H. Jlﬁlﬂ COBPpeMEH RO 3Tana

g’
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SIBNTIR SASKTPOSHAN ARPAKTCPHC MHUKVE BHEAPEHNE TEXHOION MY,

~

THoIponuIomeH PHTS SAAATH MHKPOMMHHATIOPHIANH PAAHOTEXHHISCKOR annapaTy-
pii. MEHHATIOpH3ALIS JNEKTPORHBIX AAMN K JETANCH, YAYTINENHEe HX XAPAKTEPHCTHE,
HCNOAL3I0BAHNE 00LEeMHOI0 MOHTANA CYIIECTBEHRO NOBLICHIH KAYECTBEHHbIC H 00LeM-
HO-BECOBLIEC N0KS3ATENH PAAHONIEKTPORHOTO 0G0pYAOBaNHA, PACIIHDPHAHN ero PysKIUHo-
Ha/ibHbi€¢ BOIMOXKHOCTH.

Hanbonee HHTEHCHBHOS PR3BHTHE MAKPOINEKTPOHHKH CBN32A0 ¢ ycniexamu da-
3HKH NOAYIPOBORHAKOR. HHTErpanLHbie CXeMB! HOIBOARIOT AOCTHIL BLICOKOH ILIOTHO-
CTH YIAKOBKH, 9T0 OTKPLIBACT GOUbININE NEPCNeKTHEL B COBEDIICHCTBOBRHHA PARHO-
IASKTPOHRHON0 00OPYAORAHHN, NIOBLILICHIE €0 HAZEKHICTH.

Oanaxo, yreasHbiii BEC JIeKTPOHABIX J2aMH B ANAAPATYPE e1e ZOCTRATOIHO Be-

AHK. ITO CBH3AHO C TeM, 4TO 110 PARY KaYeCTBEHHLIX ROKA3ATERAEH JAMIIL TPEBOCXORAT
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nojaynpoBofHKMKoBbie  mpubopsi.  IlostoMy, oOnHOBpeMEHHO ¢  Pa3BHTHEM
MHKPODNEKTPOHHKM B TNOCHCAHME TOXM TONB TMPOJODKACTCH PasBHTHE H
COBEPMIEHCTBOBAHKE 3JEKTPOBAKYYMEBIX NPHOOPOB—MOILHBIX FEHEPATOPHBIX JIAMIL,
Fa3opaspsAIHbIX MPHOCPOB, JEKTPOHHO-TYYEBHIX TPYOoK, npubopos CBU.

3a mocnemHee NECATHNIETHE PONL SNIEKTPCHAKH B BOSHHOM ACHC M HAPOAHOM
xo3giicrBe eme Oonee Bo3pocia. bnarogaps 2neKTPOHMKE CO3AHA TEXHHKA
ynpasieHns, ACY, OBM, pa3BeprbiBagTCs COBpEMEHHAs HayIHO-TEXHHYECKas

PEBOMOIHA.

OBYXSNEKTPOAHAA JIAMMA

IT 1-1. O6mpe cenenus 06 NEKTPOHHOH NaMe

ONeKTpOBaKyyMubie  [puGOpHI npeacrasismor  coboil YCTPOKMCTBa,
(GYHKIMOHMPYIOWIHE HA OCHOBE SBJICHWH, BOZHMKAOUIWX MPH JBIHKECHUAM 3JICKTPOHOB
B BakyyMe. Takue npuGopbl Ha3pIBAIOTCS HNEKTpoHEBIME. K BUM OTHOCHTCH
ONEKTPOHHbIC NAMIIbI, TIMPOKO NPUMEHSIOMNECS B PANHOTEXHMKE I YCHNICHMS M
reHepupoBaHus kojtebaHuii, a TaoKe JICKTPOHHO-Ty4eBbie TPYOKH, HCIIONb3YEMbIE B
TEJICBHACHNH, PAJHOJIOKALMA H H3MEPUTEIbHON TeXHHKE JUIS [OJTYYCHHS CBETOBBIX
W300paKCHUN U IS WX 3alOMHHAHUA.

DNeKTPOHHAs JjlaMIia npeacraBisger coboli BakyyMHbi# npubop, cocTosmuil u3
OaLI0Ha ¢ pa3MEIEHHbIM BHYTPH SNEKTPOAAMIL KaTOIOM, aHOJOM, CETKAMM.

Karon pacrnionaraercs oOpiMHO B UEHTpalbHOH dHacth Oawiosa. Onana, ywim
HECKOJIBKO CETOK, BHUTONHEHHBIX B BUAC CIMPAICH OKPYXAIOT Karod. AHOL UMEET
BH/ LDUIMHAPA, OXBATHIBAIOUIETQ CETKH. ONCKTPOAbl OTAENEHBI APYI OT Jpyra
HEKOTOPHIMH IIPOMEKYTKAMH M MMEIOT BBIBOJBI M INTHIPbKYM, BMOHTHPOBAHHBIC B

LOKOJIL JIAMIThI, MM APYTOE KOHTAKTHOE YCTPOMCTBO.

CXema COCTHHCHMIT 2IEKTPOAOB CO UiThIPbKAMH HA3bIBACTCA LOKOJNEBKOH. Ha

puc. } HOKA3@HO CXEeMaTUueCKoe u306pa>1<emxe JIaMn ¥ BOKOJICBKA.

Eudn Bx2s

Pris. I

B zarucumocTy o1 matepuana 6an)

® CTCKISHHBIC,

®  METAIOCTEKIISHHBIE,

®  METATHYECKHUE,

®  KEPAMITHECKHC.

Buyrpu 6awiona co3paercs BakyyMm nopsaka 10°-107 M. prytHoro cronfa.
Ilpu >TOM D3JEKTPOHBI HE MCHBITHIBAIOT CTOJNKHOBEHHMHM C 4YacTIMH rasa,
HaMoNHAIOWEre NHpHOOP W ero CBOMCTBA ODPEACHSIOTCS B3AUMOIEHCTBHEM

JJICKTPOHHOTQ MOTOKA € SJICKTPHHECCKUAM NOJIEM 3JICKTPOLOB.



Hiokuss 98CTS S2AA0HA MOXET IAKBHIHBATECSH HOKOTEM, 00eceBaImMM
BIIIOUEHHE JaMIILS B ANNAPATYPY € NOMOIILIO CHSHHANLIEOH NaHCILKH.

B HeX0TOpPLIX ASMORX HOKORH OTCYFCTBYET, 8 B RARGILKY JAMNS BCTARASETCS
BENOCPEACTBENHO BLIXOASITRMHE W3 GALIOHS MeCTKHMHE DITHPLKAME. HRONAA BLIBOIL!
REARNT THOKHMH H TOTAR OHH BCTPANBAIOTCH B CXEMY BAH 3KHMAOTCS.

Karonom HR3ILIBRETCR AIEKTPOA AAMALL, CAYARMMMIE A% HLTY IeHHS JIEKTPOHOB
32 CHET DASKTPOHHOHK IvMACeHH. CeTKH ~ 3TO WISKTPOSbi, CAYIKALIKE LIS YNPABNCHHS
BEANUHHON TOKA, NPOXOANIHEIO OT KATOAA K RHOAY. AHOROM HA3LIBAETCE NIEKTPOA,
cAyRRmMHEA s c00pa INEKTPOBOB, HRIYHAEMbIX KATOAO0M.

B 35eXTPOHHBIX JAMAAX HCNIOALIYIOTCH NOTOKH CBOGOAHLIX JIEKTPOHOS B BRKYY-
Me, KOTOPLIE MOy YRI0T 38 CHET IMHCCHIL JNeKTPOHNOM 3MUCCHEH HATLIBRLTCH NBJIEHHE
BbIACIEHHN CBO0QIHLIX AMEKTPOHOB ¢ HOBEPXHOCTH TEX HJIM WHLIX BEIHECTS,

Henycxanne 3ueKTPOHOB NOX BIAKANHEM TEIUIA HRIHIBALTCS TEPMOMIEXTPORBOTH
IMHCCHeH.

Pabora 3exTPOHHEIX SAMN GCHOBAHA HA HCHOAbLIOBAHHE TePMOVIEKTPOHHOH

IMHCCHH, BOSHHKRIOHIEH 38 C9¢T HAKAIHBAHNS KaToaa. (DCHOBHBIM 2ICKTPOAOM,

GRPCACHARIGINPM [AGATUBEHA0TTD JAMIIN H &€ JMHCTHOWHDIC CBUHTI DA HBIRCTOM
¥RTOR,
o oot ‘\’35} HARAIWBAHHR KAT0Abi DOAPASAGIHIONTH Ha NPAMOKAHANDHDIC H

NOROTPEBHBIE.
Tipemokanaistnie KATOAbI B NPOCTEHINEM CAY4IE ~ ITO METALIHYECKAR HITD
( npumensiercs soavdpam ¢ TemiepatTypot maapaesus 3400°C ), 3akpeniennas Kopua-
M B AEPARATEANX, 0 KOTOPbiM ROABOAHTCR TOK HAKAAA.
BeneacrBhe MRIOH TENROBOH HHEPIHH NPAMOKAHAILHbIE KATOXBI HCHYCKRIOT Ha-
rPeB JHUb NOCTORBHLIM Tokem. [P NuTANHE NepeMeHHLIM TOKOM TEMNEPATYPA HHTH

KaToRa MEHRETCH, Y0 BLIZHIBACT NYALCAIIHID TOKA 2MHCCHH.
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Hoj0rpesHpie KaT0/ibi COCTOST U3 CaMOI'0 KATO/IA, MCITYCKAROIIEr JIEKTPOHBI 1
itolorpesaresist (puc. 2). Pasorpes dMMUTTHPYIOILEH NOBEPXHOCTH OCYILECTBISETCS

BOJIb(PAMOBBIM HOJOFPEBATE/ICM, KOTOPBIH H30JIMPOBAH OT KaTOAA CI0CM H3OIALMM.

e+ N 1. — nogorpesareis

2
X/

/4

puc2 = =

2. — u3onsums

3. - karon

] 4. - aKTMBHPOBAHHBIN CJioi

&
Oco0EHHOCTLIO HONIOIPEBHBIX KATOA0B SBIACTCA GONBIIAS TEMI0Bas MHEpLHs,

W0 HO3ROJIACT HCTIO/B30BATH /UTA X HAKaia TEPEMEHHBIN TOK.
B 34BHCUMOCTH OT BHI@ YMMHTTHDPYIOMIEH [OBEPXHOCTH Pa3IM¥alOT NpOCThie
Karoasl (M3 HHUCTOr0 MeTalia) M akTUBUpOBaHHbiC. [lpocTrie Karompl 06:iafaor
MOCTOSHCTBOM 3MHCCHH, HO HCOKOHOMMYHBI, T.€. HX HY)KHO HAKaiMBaTh 10 BBICOKOH

TCMIICpATyphl, HAa HYTO 3aTPAYMBACTCA MHOI0 3HEPTUH. I"opa's,uo OKOHOMHYHCC

oba1@onMx CcrnocoOHOCTRIO XOPOIIO BHIACNATH JJIEKTPOHBI TPH CPABHMTENHHO
HU3KHX TEMITEPaTypax.

BosibInMHCTBO COBPEMEHHBIX JIaMIl HMEET AKTMBHUPOBAHHbIE KaTOIBI, B TONHKO
HEKOTODBIC MOIIHBIE 3JIEKTPOHHBIC JIaMIThi U3TOTABIHBAIOTCA YHUCTO BOMb(PAMOBBIM

KaTOaoM.



[ lenrbiM KadecTBOM BONB(PPAMOBOTO KaToga SBISCTCH MOCTOSHCTBO 3MHCCHU U
HCYYBCTBHTENILHOCTD K Nepekany. [lociie BpeMEeHHOro IepeKana 3MUCCHS Karoaa He
yMeHbITaeTcs. Y aKTHBMPOBAHHBIX KATOJOB JMHCCHA HE Tak MOCTOSHHA, MOCHE
nepCKana OHa NETKC TEpPeTed, M BOCCTAHOBMTL ¢C HEC yAacTcsa. 570 oObsicHSeTCsH

Una

HCHAPECHHUEM AKTUBHOIO CJ104 MpYU NEPEKaie.

Jas XapaKkTCPUCTUKU OCHOBHbBIX CBOICTB Karoja NOJIB3YIOTCA HapaMeTpami,

OCHOBHBIMH M3 KOTOPBIX ABJAIOTCAH’

1. YaeapHas 3MUCCHA KaTOAa—>TO BCIHYMHA TOKA IMHUCCHH, HUCXOAIEH

fa

o /,
Ha 1 ¢cM? paboueit MOBEPXHOCTH KATOJA: /, = T{_T j
Stem™

J, - VAeAbHas dMHMCCH (Y COBPEMEHHBIX KaTOMOB NOPAAKA AECATHIX ROJEH
ampepa Ha 1 cM?), I, -- TOK IMHCCHUM JAHHOTO Karoja, S-- paboyad MOBEPXHOCTH

Karona.

2. DddexTMBHOCTE Karoga — TO OTHOWIEHHE TOKAa 3MMCCHM K MOIHOCTH,

T T ma)

ACXOAYCMOI Ha KaHal Kartoga: H =% —
pacxony ava

[,~- TOK 3MUCCHH, F,--MOIUHOCTh KaHama. Y COBPEMEHHbIX KaTouoB H moxer

) J.MA 7
MMETH BCIMYUHY nopsaka 10 Lﬁ i

3. JlonroBeqHoCTh Karoga (Cpok ciyxObi}—3T0 BpeMs ero paboThl, B TEYEHUE
KOTOPOTO 3MMCCHOHHBI TOK ofecrieunBaeT maxkcuMmanbHoe AelicTBue mnpudopa

(500+2000 gacos). ITepexan yMEHbLIACT JOJI'OBEHHOCTb KAaTOAA.
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ANOB IAEKTPOHHBIX JlaMil W3TOTABAUBAIOTCH M3 HUKedl. Bo Bpems paGorst
4HOJ MOXET MMeTh BBICOKYIO TEMIEpaTypy BCICACTBME pasorpesa 3a cuer
SIEKTPOHHOR  GoMOapauposky. MakcuMaisHO fonycTHMas TeMIeparypa aHojaa
ONPEeJIeNIACT BCIMUMHY pacceuBacMoi aHoaoMm wmouHocty. Jlis  yBenuuenus
MOUIHOCTH, pacceuBacMOH aHoAOM, NpMOEralT K YBEIHYEHMIO [OBEPXHOCTU
OXj@KACHH, cHa0xas anoA  paavaropamy.  YepHeHHE aHOAZ  YBEIIMUUBAET
TY4CHCITYCKaHUE U, CIIEOBATCIBHO, PACCEHBACMYH) MOIIHOCTb.

B cnyqae Heo6X0MMMOCTH HCIIOIB3YIOT QHO/N € HPHHYIHTENBHBIM BO3AYIIHbIM

W KHIAKOCTHBIM OXCIOKICHHUCM.

1-2. [pyuimn jefcTBug Juoja.

G) Pwo.3

Yrobpt aHOX MOr NpPUTATHBATL WICKTPOHBI, OH JAOKEH ObITh 3apmxKeH
TOAOKHTENbHO. [IpUTSDKEHHE DIEKTPOHOB K aHOAY OOBACHACTCS TEM, 9TO MEXITY
AHOIOM | KarofoMm ofpasyercs SAeKTPHHecKoe noxc. DICKTPOHDI, BbUICTEBIINE W3

Karof1a, Mo JACHCTBUEM 3TOrO TIONA ABIKYTCA K aHony (puc. 4).
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[Tpuuumn paboThi AMOA COCTOUT B CHEAYIOMWEM:

[Tox BO3ACHCTBHCM HanpHKXCHHA HaKajia KaTOA HarpeBaeTcs W BOKPYT HEIO
o0pasyercs YIEKTPOHHOE 0DNAKO.

Ecnm Ha aHOA NOJATh HONOKHTENBHOS HANPMHKCHHE OTHOCUTEALHO KaTolaa, 10
SIIEKTPOHBI MEPEMELIAIOTCSA OT KaToAa K aHoAy (a He o0parHo), a 3a NONGKHTENLHOES
HanpagicHUE TOKA B JlaMIie NPUHATO 00paTHOE NBIDKEHHUIO JJICKTPOHOB HANPABICHKE,
T.€. OT aHOJa K Karoxy.

Ecnu A€ Ha aHOX NOJaTh OTPUIIATE/IBHOC HANPMKEHHE, TO NIEKTPOHBI K aHOAY

IIPHTATUBAThCA He OYAyT M TOK B j1aMne GyAET OTCYyTCTBOBATS.

Q
Laknm l)()i)‘d'h)\L SO oﬁjlajlael‘ O,’l”()C'I‘()pOHHCﬁ HPOBOAUMOCTBHO M CXE€Ma

BKIIOUCHIS J1H0.1a OYACT MMETh BH/L (PHC. 5}

puc 5

1-3. AHO/IHAg XapaKTEePHCTHKA JIHOkA

3aBHCHMOCTh GHO/HOIQ TOKa OT HalpKeHud MEOKAY aHoJA0M M KaroJaom 1pH
NOCTOSHHOM HaAIPSIKCHUN HaKald Ha3bIBAETCS CTATHYCCKOM xapaKTcpI/lCrl/lKOﬁ JIHOod4a:
I, =1(U,) opu U, =const.

a

Tunmunbi BUA Xapak TCPHCTHKH IPECTaBIICH Ha PHC. 6

Ia (HQ)‘ X

Iﬂ.e
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Cxema 1151 CHATHSL aHOHOM XapaKTEePHCTUKU 1Moaa u300paxena Ha puc. 7

“MLo] A E-

" Puc 7

[lpn U, =0 (ON3YHOK HAXOOMTCA B HIDKHEH TOYKE) B MEXKIYINEKTPOIHOM

HPOCTPAHCTBE DICKTPUHUECKOE N10JI€ OTCYTCTBYET H HA aHoA, 6YII)T Tonaaars gk 1T¢

3ACKTPOHbI, KOTOPBIE HOKMAANL KALON ¢ JOCTATOYHO GOmRIIoil ckopocThio,

x i7
X3 s

5

RO, XX 2

H

TAaKHX MICKTDOHOB RECHMA HEIHAUUTEIRHO, M I03ITOMY  TO

B
=

i
-

HA3biBACMBIA HYJIEBOM TOK /) OKa3bIBACTCS UPE3BbIYAHO MATbIM, H OOBIYHG OH He
VUUTHIBAETCH.

BOMBIMHCTBO  2JIEKTPOHOB, NOKHMHYBUIMX KaToj, He o00nanaer JHEprueH,
JOCTAaTOYHON JUIS TIONMANAHKS Ha aHOM,
JEKTPOHHOE 00J1aK0—TIPOCTPAHCTBEHHBIH 3apsi/l, CO34AIOMUN TOPMO3SIIEE THOJC.

Ecmn Mexay anoooM W KaTofOM HPWIOKHTH HanpsokeHue U, >0, TO B
MEMITY3CKTPOIHOM NPOCTPAHCTBE 00Pa3syeTca SACKTPHYECKOe MOJE, YCKOPAIOIEe
JJICKTPOHBI B HAIIPABJICHHMH K aHOxy. Teneph yxe Oolpiiee 4HMCIO 3EKTPOHOB OydeT

JOCTHTaTh @HOIQ, T.€. aHOJHBIA TOK YBENHUITCAL.
Onuako Opu MaibIX 3Ha9eHUAX [/, , KOT/a elle He CKOMIICHCUPOBAHO JIeHCTREE

FIPOCTPAHCTBEHHOTO  3apAja, MPHPAlICHHE aHOJHOTO TOKAa Mailo (y9acTox

11
xapaxrepncruxn). Taxol pesxuM HAZLIBACTOR PEXUMOM NPOCTPAHCTBERHOND 3aPSAs.
Dipx nanpxenns [/, yexopmioinee noie SHOSR ROMIOCHCHDPYCT TOPME3NInes none
OPOCTPRHCTBEHHOND JAPMAA, # AHOARKIH TOK BOIPACTALT NPONOPUHOHAALHO AHORHOMY
AARPRREHHIO 38 CYET MEKTPOHOR POCTPARCTBEHHONO 3apuas (yaacvox K.

. Yem Gonvie snoanoe nanpawenne U, , Tem Goabine sHoaxbi ok /; .
Vaeangesnne SHOAHOTO TOK2 GyA€T APOIOIAATLCH X0 TEX NOP, HOKA He HOCHKHET
npocTpaHCTRHHLIA 12PRA BOKPYT KaTons. AaibHeiimee yaeanqenue naupuxenus U,

HE NPHBEAET K HAPACTAHHIO TOKZ, AHONHLIH TOK CTAHET PABHLIM TOKY IMHCCHH,
onpeJeNSeMoMy AR AARROFO JHOR2 TEMIEPATYPOH KATOAS. ITO JHATEHHE TOKS
HSILIBRCTCH TOKOM HACLUECHNY /... ' TaKoil pexnM paboTe! IHONA HATHIBALTCH PERKHMOM
HAChiReHUN.

B 33BACHMOCTH OT BEANTHES! HATIPRNEHHS HAKAJIR MeHFCTCE BETHIHHR TOKA Ha-

coimenns ( puc, 8 ).

o ;(MQ :

/’“NV © U
T e

Puc. 8



{1 1-4. Crargyeckyie napamMerpsl AMoaa

A) Kpyru3na XapakTepucTuki S.
ITOT napamerp NMOKa3slBACT HA CKOIbKO MUIIIMAMIIEP M3MEHSCTCS aHOIHBIH TOK

. Al T aed
1PY M3MEHEHNM aHOIHOrO HanpspkeHust Ha 1 B. S :W—IL*B_ I
L a J

Kpyrisay S MOXKHO  ONPEACHMTH  I'PAUUEcKH, TIOJNbL3YACH  AHOHOI
XApaKTepUCTHKOH (puc. 9).
JIist 9TOTO CTPOMM XapakrepucTuueckuil Tpeyronsiuk AbB, riae karer AB-

HpHpauIeHue aHOAHOTO HANPSHKEHHS, KaTeT bB—npupaienue anoadoro roxa. Torna

~ Al
KPYTH3HA XapaKTepueTryd b touke 0 Oyaer pasna S = N

IQ (HA) ////‘,———""

I &
m kD e Ve mn —— 4
T I 0 T
I(“ -::- w— e - e ¢ i :)i 8
Asv
7 v

Oh Un ~ Ua(®)

B xpuBOIHHEHHOM YacTU XapaKTEPUCTHKN KPYTH3HA B Pa3HbiX TOUKaAX Pa3ziNdHa
M paBHAa TAHreHCY yria, o0pa3oBaHHOMY KacaTeibHOH B JAHHOHM TOuke ¢
NOAOKUTEILHBIM HAMpaBieHHeM ocH abcuyce. bosbiuas KpYTH3HA XapakTepUCTHKM
S sBisercs JOCTOMHCTBOM JKOJA M 3ABHCHUT OT KOHCTPYKLMH Jamimbl. Hem Oonbine
IION@h aHOJA H MEHbIUE PacCTOSHME MEXAY aHOROM M KaroaoM, teM Oonbine

KpyTH3HA. B COBPEMEHHBIX Jamitax KpyTusHa S pocturaer 1-30 mMa/B.

B) Buyrpesnee conmporuBieHve -R,. Bemwwuna, o6patHas KpyTH3HE

XapaKTCPpHCTHKH, HA3biBACTCA BHYTPEHHMM CONPOTHBJICHHUEM NEPEMECHHOMY TOKY

P A

i

1 o~
:?(0'")' JL151 COBpEMEHHBIX MO/IOB K, 0OBIYHO OBIBAET IMOPAAKA COTEH, @

B a

HHOT A ke AecaTKoB OM.

He cieyer cMemmBarh BEIMYHHY R, ¢ BHYTPEHHHM CONPOTHBICHUEM IHOIA
JUIS TIOCTOSAHHOIO TOKa K,, KOTOpoe olpejlelisieres 110 3akoHy OMa Kak OTHONICHHE
BEJMMMHBL [IOCTOSHHONO aHOJHOI'0 HAaNpsHKEHUS K COOTBETCTBYIOLICH BeIHUMHE

{(On).

u,
1.’1

4HOJIHOTrO TOKa R, =

Jlns Mona crpaBe/UMBO PaBEHCTBO SeX =1, Tak kak S M R, B3aUMHO

00OpaTHbIe BENHYHHBL.
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OieKTpoH, Tonafas Ha aHo[ AMOAad, OT/AaeT NPHUOOPETCHHYIO KMHETHYECKYIO
SHEPIHIO, KOTOPas BBLACIACTCS B BUME Tenna 7, =/, o U, [BT].

DTa MONIHOCTb Ha3blBACTCH MOIMHOCTHIO, DPACCEHMBAEMOM HA AHOJAE, WIH
MOLIHOCTHIO IOTEPH Ha aHO/E, OCKObKY HAIPEB aHO/Ia COBEPIICHHO OeCnoneseH.

Fpu Gonplio  MOIUHOCTH P, BO3MOXEH [EPErpeB aHOAA W aHOA MOXET
pacmnaBuThea. YToOb HE JOMYCTHTH 3TOr0, HEOOXOHMMO BBINOIHATH YCIOBHE
P,<P,,, Tae P,,-- JNONyCTUMas MONIHOCTh, pacceuBaeMas aHOIOM. P, --

YKa3bIBaeTCs B NTACHOPTE AHOA.



I") MaxcpMaiibio gomycrimMoe o6parioe HanpsokeHue-- U/

ogp.don, *
Bo MHOMHX Ciyyasx K AMONY NPHKJIABIBACTCS HEPEMEHHOE HAIPSDKCHME (puc.

10).
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3a TONOMMYE/LHBIA  LOJNYNEPHOA  HANPSDKEHHS MCTOYHHKA 9epe3  HOJ
TPOTCKAET TOK, CO3]asas UALUCHHC HANDDKCHMA Ha CONPOTHBICHWA R, U
CONPOTHBICHUM AHOoAa R,. Tak kax R, Mao [0 CPaBHEHHIO ¢ R, , TO OCHOBHA 44CTh
HAIPSKCHHS HCTOYHUKA BBIIEAAETCA Ha K, . [TodTOMY BanpsOKEHHE MEXIy aHOa0M M
KaroJoM AMO4a HEBENUKO U/, =U/, ~ [, o R, .

Tlpu orpHuUaTENLHOM TONYNEPHOE HANDDKEHHS HCTOUHHIKA TOK Yepes3 AHOA HE
/,=0) u BCC NOABOAMMOC HAlPAKEHHE MCTOMHMKA TIPWIOKEHO MEXKIY
aHozoM H Karopom (U, =U,). Takoe oTpuuategpbHOE aHOMHOC HANPOKEHHE

HA3bIBACTCA 0OPATHBIM HANPSHKEHNEM U,
[Ipn OobiIOM 3HaYeHHM U, MOKET HACTYIHTh Npoboil yJacTka aHOA-KaTou.

Kaxmptit TMIT [MOAA XapakTepU3YETCs: BEIMUMHON MAaKCHMAILHO JIOMYCTHMOrO
00PaTHOTO HAMPSDKEHWA, UPH KOTOPOM NpoGoit aMmImsl He BO3HMKaeT. [losTomy npu

pabore auojia Beer/ja A0KHO BHINOMHATCS YCHOBHE [/, <U, ., .

N

J1) MexayanekTpoaHas EMKOCTb AHoAa (C, . ).
EMKOCTE MEXiLy aHOAOM M KarojoM (,, B ouoje Tem Ooabine, yeM Gonbuue
1101k KaToda U 3HOJA W 9eM MEHBITE DPACCTOSHUE MEXTy HUMM. DTa EMKOCTD

HOJK/IIOYEHE NapaUIENbHO BHYTPEHHEMY COIPOTHBIEHMIO (prc. 11).
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PeaktuHoe conpoThrienne X. = - 23BUCUT OT YACTOTH TENEMEHHOrD

HADPKEHIA. T1d HMSKMX aCroTdX Xc,, BEJIHKO M HE OKashIBaeT BJIMAHHMA Ha paboTy
auona. Ho Ha BBHICOKMX M 0COOEHHO CBEPXBHICOKUX 4acToTaX Xc YMEHBIIALTCA H,
UIYHTHPYsS R,, yXyMmaer BoIpsAMuTebHbie cBOHCTBA AnMoxa. JTooToMy ans paGoThi
Ha BBICOKMX YaCTOTax NPUMEHSIOT JUOABI ¢ Manoi emkocteio C .  (€AMHMLbI

makodapar).
1-5. Tumsr quonos

W3 BoNbTaMIepHOM XapakTepHCTWKH JMOA@ BHAHO, 4TO auoj obnamaer
OHOCTOPOHHEH TPOBOAMMOCTBIO, T.C. €r0 XapaKTEPUCTHKA SBIACTCH HETHHEHHOM.
CBOMCTBOM HEJMHEHHBIX CONpOTHMBJICHWIA sBifgercs TO, 9ro ¢opma TOKa,

MPOTEKAOIENO Yepe3 HEro, He COOTBETCTBYET CYMME NIPMIOMEHHOTO HANPSHKEHMS.
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‘)10 CBOHCTBO IIMPOKO MCHIONB3YETCS B PAJHOTEXHMKE [UI1  BBIIPAMIICHHS
1ICPEMCHHOTO  TOKA, IETCKTHPOBaHWA KoleOaHu#, (UKCHpOBAHHS M OrpaHUHEHUs
HALPHKEHN ¥ T. 1.

(OCHOBHBIMH THIAM¥ BAKYYMHBIX JUOAOB ABJITIOTCH:

A) KeHOTpOHBI.

Jlvoast 5TOro THIIZ UCMONB3YIOTCS JUIS BBIIPAMICHMS IIEPEMEHHOIO TOKE, T.¢
npeoGpazoBaHie ero B NOCTOSHHBIH TOK.

Ilpocteiiinas ¢xema BEIIPIMUTENA IOKa3aHa Ha puc. 12.
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[lepemenroe HampspkeHME, TOBBIWUEHHOE  ([IOHIDKEHHOE) C  MOMOMIBIO

€TCA  4epe3 amoA Ha

ICO0X0ANMOH BCIMYHMHBL U, [0

@

KOHJICHCATOp Oompmioit &mxoctn. [lapamrensHO KOHAEHCATOPY HOMKTIOYEHA

Harpy3ka R,, TOok B Kovopoii pmomxeH ObITe TNocTOsSHHBIM. [lonoskwrenbHpiii
NOTYTIEPHO aHOJHOTO HATPSDKEHHMS 4EPE3 MO/ IPOXOAAT MMITYJIbCEI TOKA, KOTOPEIE
NO3apsKAOT KoHAeHcaTop. OCTalbHYIO 4acTh NEPHOAA KOHASHCATOP pa3psmKacTcs
Uepe3 Harpys3Ky. Tax xax EMKOCTh KOHAEHCATopa BHIOUPAeTCs A0CTATOMHO GOMBIHOL,
TO HAOPSDKEHHE HAa HEM M Ha HArpy3Ke MEHSETCS Majlo M OKa3bIBaeTcd (PakTHUeCKH

TOCTOSTHHbBIM.

BoamokuocTs  M01a  KaK  BBIIPAMUTCAS  XAPAKTEPH3WNCICH  JONYCTUMBIMU
BCTUMHAMH BBUTPAMACHHOTO TOKa U HAlIPAKESHUS.

b) Bricoko4actoTHbIC AHOILL.

Jlamrs! 31010 THOA HCTIOIB3YIOTCS JUls Npeo0pa3oBaHHMs BBICOKOUACTOTHBIX
konebannii (1eTeKTUPORaRHME, MOAYIALHUS, TIpeobpa3oBaHMe 4aCTOTh).

OcoberHOCTHIO BHICOKOYACTOTHBIX JTHOAOB SBISETCH TO, YTO OHH padoTalOT Ha
HU3KHX YPOBHAX MOILHOCTH, MPW MAIBIX TOKAX M HANPSUKCHMAX, UMEIOT HeOonbIune
pa3MePs ANEKTPOIOB ¥ BBIBOIOB.

Kax BbllIpIMUTENRHBIE, TAK M BBICOKOYACTOTHBIE AUO/Bl MOTYT MMCTL pasHbIC
KOHCTPYKTHBHBIC 0coO¢HHOCTH. B uyactHOCTM B onHOM OalioHe MOryT ObITh
PACTIONOKEHBl  HECKOABKO DJCKTPOHNBIX ¢XeM ¢ OOWMM Wi Pa3/ieieHHbIMK

Karogamu (puc. 13).
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O6o3HaYeHKe THIIA JAMIT COCTOUT M3 YETHIPEX JIEMEHTOB:

1. HanpspkeHue Hakana (OKpyFJI€HHO).

2. Twun namist: [1—KeHOTPOH, Jl—o0aAuHApHBI Juon, X—IBONHOH Anoa.
3. TlopsiaKOBLIA HOMEP MOJEITH.

4. KouctpyxrusHoe 0QOPMIICHHE JIAMIIBL:

C—cTexaHHbI OaIOH,
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Tl—MuHHATIOpHAS JaMIla,
Jl—<¢ THCKOBBIMH BbIBOAMH.
Otcyretsue 4-ro 31€MeHTa YKa3blBacT HA TO, 4TO OALIOH METALTMYECKHH.

[Tpumep 6 X 2[T—MuHHATIOPHBIH ABOHHOIT o] ¢ HanpskerweM 6,3 B.

Boripocsi /118 3aKkpernjieHys Marepuaia

1. OOBICHMTL PEXHM NPOCTPAHCTBEHHOrO 3apsia B IMofe (HIKHMHA 3arnd

BOABTAMIIEPHOI XAaPaKTEPUCTUKH).

to

QOBACHATD PEKUM HACBIUEHHS B JHOAC (BEPXHUH 3arub XapaKTepUCTHKH).

I1ouemy ano 06naaacT CBOMCTBOM OJTHOCTOPOHHEH NPOBOIMMOCTH.

> ow

1 1py NOBBILIEHHY AHOJIHOTO HANpPskeHus Ha 6 B anoambiit Tok BO3poc Ha 1,5
MA. Onpesenurs KpYTH3HY W BHYTPCHHEE CONpOTHBIEHWE jmoja. (OTBeT:
S=4 xOm).

5. Omnpeneants THi anona SLI2C.

6. M300pasuth CxeMy Ui CHSTHS  AHOAHOH  XQpakTCPUCTHKH, IOSACHWTH

HPHHTIMG CE TPAGHICCKOTO HOCTPOCHUSL.

19
TPEXINEKTPOOHBLIE IAMMbIL.

[T2-1. Ycrpoiicro Tproja.

Tpuozom HasbiBAETCS DNEKTPOBAKYYMHBIH MPUOOP, Y KOTOPOTO B HPOMEXKYTKE
KaroJi-aHoJ MIOMENICH JOTIONHUTEILHBIN 31eKTPoJ—YITPABISIONAs CeTKA, MMEIOLIHIA
CaMOCTOATENBHBINA BHELTHHIA BBIBOJL.

CeTka upoHMuaeMa UIS DEKTPOHOB, €€ pOAb COCTOMT B  YIPaBIEHMM
IIOTHOCTBIO JJICKTPOHHOIO TOKA, &, CIEA0BATEAbHO, U BEIMYUHON QHOIHOTO TOKA.
OOBIYHO BLITIONHACTCA B BUAE CIMPAIN, OKPYKAIOWIEH KaToL.

CxemarnuHoe H300paXCHIC TPUO/JA IPUBEIEHO Ha puc. 14,

g—-—- S W
-
K puc 14 { 14

K npomexyTky anoz-karo TpHOIa HPHKIAABIBAETCS AHOAHOE Hanpsokenue U,

K IPOMEXYTKY CeTKa-kaTo—cerouroe nanpmxenne U, (puc. 15 a, 6).
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Tpaoac-anoanbii TCWK JABHCHT HE TOALKO 0T BEIHYAHDI AHOIHOIO HANPIIKEHH,
HO H OT BEARYHHLE HANPSCREHHA HA CETKE,

3a cuer nanpaxcenns U, , BPHICKEHHOTO K NPOMEKYTKY CETKA-KATOR, COMACTCS
JAEKTPHIECKOE NOAE CETKH, BEINYHHA HANPIURCHHOCTH KOTOPOro ORNPeAeITeTcs 38K0-
HOM H BETHIAHOH HANPIKERNS CETKH OTHOCHTRISHE KaToas. Kcau npaaoxenoe Ha-
npsoxenne noxoxureabio (Prc.15), To noste ABASETCS YCXOPHSICIMAM , COBNAARET N0
HADPABJACHNIO C HOAEM RHOAR B 1010010 NOAI0 AHORA, KOMITEHCHPYET ACHCTBHE IPo-
CYPAMCTREHRONO 3apuns. Takum ofpazom, HANPIAEHHOCTL PEIYALTHPYIONIET O ROISK,
COIMAIOUETO IACKTPORHBLIH NOTOK B JIIMIIL, YBEIHIHBRETCH 38 CHET ACHCTBHA NONOAH-
TENLRO 3IAPIKCHAOH CETKH.

Yem GoabIIC RONOEHTEABHBIH HOTEHLHAR CETKY, TeM G0Nb e HHTEHCHBHOCTS
Horouna 1 perHIHNA AKOANOTO TOKR [, B Davne.

TEpu oTPHNSTERLAOM HANIPSOKEHHH HA CETKE, NOE CCTKE HARPABACHO KABCTPeyY
NOMI0 AH0A. PelyInTUPYIOUICE NONIE B AAMOE YMEHHLUIRETCH , CICIOBATEALHO 4 SHO-
HL TOK YMEHLUIIACTCS 38 CYET OTPHUATEIBHE 3apsukennoil cerkn. Yem Goanme oTpuua-
TeAbLHLIHE BOTCHIMA] CETKH, TeM MEHbIE AHOAHLIH TOK TPHOAA.

B mpocTpaucmse KATOX-CETKR NIEKTPOR HOABEPracTCR BOJNCHCTBHIO WIeKTPpHYE-

CKHE FIEH BHOAR H CETKM. Beawanna BUOXHOL0 TOKR 3RBMCHT OF JHAKA W BCJIIRYANDL

IS T WW D 4o RO
ARl g R M AR AL & AR

ROHCTPYKTHBHO CETKR PACHOJIOKEHR K KATOAY DJAHKe, YeM AH0A, IKPAHKDPYS Ka-
TOA OF BOIACHCTBHA JNSKTPHYECKOr0 O AHOAA CAEACTBHEM ITOT0 ABANETCH OTHOCK-
TebHO ciaboe BAMKHHE AHOAHOrO Hanpsxenus U, Ha ABHXKEHHE WEKTPOROB B PO~
CTpancTBe KaTox-ceTkR. CeTounoe Hanpkenne BJIHMET FOPAIN0 CHABLHEE, KAK BCALICT-
B¢ GouibiseH (UIN30CTH KATOMA K CETKE, TAK H H3~32 OTCYTCTBHS MEKAY HHMH JKPAHH-
PYIOIRMX INEMERTOB. TaK, H3MEHeHHE HARPIDKCHHS H CETKE HA HECKOABKO BOJILT BO3-
REHCTBYET HA FHOAHBIH TOK TAK, KAK HIMEHSHHE HANPKEHHS HA HECKOILKO RECRTKOB
HAH COTEH BONBT. JHAWHT, AA5 YHPABACHHS RANOAHLIM TOKOM JIAMALI KA CETKY AOCTa-
TOYUHO NOAABATH RebOAbLOINE O BeIHYHEE HIMEHMOWHECH RANPKeHHd. B 3T0M B npo-

HBASOTCH CBOHCTBA TPHOAR.
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I1 2-2. Cratucrayeckue XapaKkTepUCTHKH TPHOA

5 mpouecee paboThi TPHOAZ B PaiMOCXeME HANPSKEHHS HA €r0 3MEKTPoAax
(aHOzE ¥ CeTKE) MEHSIOTCS OTHOBPEMEHHO.
B pesymsrate ovoro asomMmii Tox 3aBMCHT or By OJHOBPEMEHHO
H3MCHAOUIMXCSA BEMYMH [, = f(U/,,U/,).
Jl18 OPOCTOTHI 3TY CNOKHYIO 3aBHCHMOCTh PACMATPMBAIOT pazAeiabHe No
aprymMeHTam:
1. AHo/t0-ceToYHas XapaKTEPUCTHKA, NOKA3BIBAFOINAS 3ABUCHMOCTD AHOHOTO
TOKa OT HAlPHKEHIA Ha CeTKE [IPH IOCTOSHHOM aHOHOM HATPSDKEHIM:
I,=f(U,) apu U, =const .
2. AHOIHad  XapaKTepHCTHKE, NOKA3HIBAIOWAS  3aBHCHMOCT:  Toka  OT
HANPAOKEHUS HA aHOLE TIPH TTIOCTOAHHOM HAIIPSHKEHHY HA CETKE:
1,=f(U,) npu U, =const .

HMHOTia HCHO/b3YETCH XapaKkTePUCTHKA TOKA CeTKM: / - (1,

< \ LN A )



PaccMOTpPHM 3TH XapaKTCPHCTHKH:

1. AnopHo-ceTouHas xapaxrepueruxa (puc. 17)

HAROAE TOR

M e v GG WS WIS SR e G cre

N

0 + UQ(B)

"UQ(B) . L’-Eg

Pro, 17
Tlps OTpHUATENBHOM HANPHKEHHH Ha CETKe, paBHOM E ,, aHOMHEIA TOK paBeH

HVIJIEO. Hanpﬂxcermomb TOPMO3AUIETO IION4 CETKH  paBHa HANPMKCHHOCTU
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YCKOPSIOLIEr0 IO/ aHOJa M JNEeKTPOHB HE MOFyT [peojosiers jeHcysue
1IPOCTPAHCTBEHHOTO 3apsiaa.

Hanpsokenne E,, Ha3biBaeTCS HanpspkeHHMEM 3alMpaHud. OTO HauMeEHbLIee
OTpHIlATENILHOE HANPSIKEHHE Ha ceTke (pu [/, =const ), IPU KOTOPOM AHOJHBIA TOK
NaMITHl paBeH HYTO.

Tlpy yMeHBIDEHMM OTPULIATENIBHOTO HAINPSOKEHMA HA CETKE HAIPSHKEHHOCTD
pe3YAbTHPYIOLETO 11011 BRYTPH NPOCTPAHCTB aHOA-KaTo/ BO3pacTaeT. AHOMMBIA TOK
pactét. [Ipu sHanpsokeHusX | OMM3KMX K HanpKEHMIO 3aHpaHusg, TopMo3smniee
JAEHCTBHE 1IPOCTPAHCTBEHHOTO 3apsja HC CKOMIIEHCHPOBAHO H €r0 NpeOnOeBalOT
JHUIB 3NIEKTPOHB! ¢ OOJIBUIMMH CKOPOCTAMH. [103TOMY BHauane aHOAHBIH TOK Ml H
MEJICHHO YBEJIHMYMBACTCS TPH YMEHBLUICHUH OTPHULIATENLHOIO HANPSHKECHUS HA CETKe
(v4actok 1). D10 pexuM NPOCTPaHCTBCHHONO 3aps/ia.

Mampuelimee ymeubIeHMe OTPHUATCHBHOTO MOTEHIIMANA CETKW HIPUBOJUT K
KOMIIGHCAllMM IIOJI IIPOCTPAHCTBEHHOrO 3apAfa W aHOAHBI TOK BO3pacTaer
NIPONOPIMOHAIHHO HANPSDKEHUIO Ha CeTKe (Y4acToK 2).

Ilpn HanmpskeHuAX Ha ceTke, ONM3KMX K HYJHO pPOCT aHOAHOrO ToKa
3aAMEATHETCH. D70 OOBACHAETCHS HACTYIUIGHMEM PEXHMAa HaCBIUEHWs, KOrja
TIPOCTPAHCTBEHHbIH 3apa OTCYTCTBYET, M BCE 3IEKTPOHB! KAaTo[a HAYT Ha CO34aHMe
3JEKTPOHHOTO HOTOKA.

ITpn  MONOXKHTEIBHBIX  HAIPDKCHHAX HA  CETKE  9acTh  JJICKTPOHOB
HEPEXBATHIBACTCA BUTKAMU MOJOXKUTENBHO 3apsDKeHHOM ceTki. B pesynbrare B neny

CETKH NOSBIAETCA TOK YNPABJMIOMIEH CeTKM /,, BEMYMHA KOTOPOro TeM GOJbIIe,

geM OOJIbIIE NOTOKUTENLHOE HANpsHKCHNUE Ha CCTKE.

Hrax, B TpHOAE MOMHO BBIACHMTH (P {/, >0 ) CHEAYIOUE LENH TOKOB (pHcC.
16): 1. llems anonxoro Toka /.
2. Llens ceTO9HOro TOKA /,.

B Tpuone Bceraa BHIIONHAETCS paBeHCTBO. OO (KaTomHblil) TOK paBeH

CyMME aHOJTHOTO M CETOYHOFO TOKa: I, =1, +1,.
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AHOHO-CCTOYHYIO NAPAKTEPHCTHKY MOKHO CHATH TPH PA3MHYHBIX 3HAYCHHAX
ANOLHOTO HATIPSKEHNS.

M300pasuM  XapakTepUCTHKH, CHATHIE NPH TPEX pPa3NUYHBIX 3HAYEHUAX
HAlpsORCHHA Ha aHole. YeM Gonbine BEMHYMHA AHOAHOTO HAIPSKEHMS [/, TCM
Donbie HAPSDKCHHOCTD 110JI aHOHA W TeM GOMNbBILE J0TKHO ObITh HAIPSDKCHHC
3AIMpadKA JIaMIIbl, 4TOOBI NPEKpatuTh ToK. YeM Bbime HanpskeHue (,, Tem
BEHUMIA TOKA /, DOJbLIE IIPU J1000M 3a/1aHHOM HalPSUKEHUH Ha ceTke (puc. 18).

Ha puc.18 Buano, 470 xapakTepucTuka, cHAtas npu  60Jee  BHICOKOM
HANPSKEHHH (/| PacTIONOKeHa JeBee, YeM XapaKTepUCTHKA, CHSTas NPH MEHBIIUX
3HadeHuax U, u 7,

31ech Ke 1OKA3ANBI XapaKTCPUCTHKKM TOKa ceTKM. Uem Gosbliie HANPSDKEHNE
U, . TeM 0osbile YIEKTPOHOR NONANAET Ha aHOJ M MeHblle Ha cerky. [Ipu Gosee
BLICOKOM HAUPSDKECHHH U/, BEAMMMHA TOKA /, MeHbllic. XapaKTEPHCTHKM, CHATHIC
OpH PasiHiHBIX 3HAYCHWIX aHOAHOIO HANpsHKCHYs, HA3bIBAIOTCA CeMeEiicTBOM

AHOJHO-CETOUYHbIX XapaKTEPUCTHK.
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2. Anoanas xapakTepucTuka (puc. 19).

O6biuHO Ha ceTky TpHoza nomaéTes OTPHLATEILHOE HANPAKEHHUE, TTOITOMY 1IpH

MaJbiX aHOAHBLIX HanpsoxeHUsIX TOK B TPHOIE OTCYTCT BYET.
Loy (mA)

.U,<'0

U e Le(®

Prc. 19

TOPMO3SICe 1I0/1€ CETKH, NMOSBIAETCA aHOAMBINA Tok. Bennumma (/ ', mpu KoTOPOii

s
TIOABIACTCSH AHOHBIH TOK, 3aBHCHT OT HANPSHKCHAUS Ha YNPABJISOLIHH CeTKe.
AHOJHbIE XAPAKTEPHCTHKH, CHATHIC TIpH PA3IHYHbIX CETOYHBIX HANPAKEHUSX,
Ha3hiBAFOTCA CEMEHCTBOM aHOMHBIX XapakTepucTuk (puc.20).
Uem Gombie oTpHIAIbLHOE HANPSDKEHUE HA CETKE, TeM GOJIbLIE JODKHO GhiTh
AHOZHOC HANPHKEHHE, IPH KOTOPOM NOSABJISETCS @HOHBIA TOK.
CuienoBaresnbHo, yBenuenue OTPHUATEIBHOTO HANPSKEHUS Ha CETKE OPHBOIUT

K CMCINCHHUIO AHOJHON XaPaKTEPHCTHKH BIIPABO.
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~ Ua(®)

P#o.20

IT2-3. I1apaMeTpst TpuoAa.

QObIuHO, IS NIPABUILHOIO BHIOOPA JlaMilbl HET HYX/bl YYMTBIBATh BCE NETAIM
€€ BOJITAMIIEPHBIX XapakyepHCTUK. JlOCTaTOYHO 3HATh OCHOBHBIE DJIEKTPUYECKHUE
CBOMCTBA JaMIIbl, KOTOPBIE XapPaKTCpPU3YIOTCH CTarUCTHYECKMMHM napamerpamu. K
HUAM OTHOCATCA. UPOHUKAEMOCTb CeTKH /[, KodpuumMeHT YCWIEHMS namibt u,
KPVTH3Ha XapAKTEPUCTHKU S, BHYTPEHHEE COpoTHRenHe R .

1.Kpyr#3Ha xapakrepHCTHKM S TOKa3BIBACT CTENEHb BIMSHMA CCTOYHOIO
HANPSDKEHWS [/, HA aHOAHBIA TOK [, M ONpeAersercs MO aHOXHO-CeTOYHON
xapaxTtepucrike (puc.21). [Tpu U3MeHEHNN CETOUHOTO HATIPSHKEHHMS OT 3HadeHus U,
70 U,", aHOAHBIA TOK M3MEHAETCA OT 3uauecHus [, 1o 7., T.e. npupameHue AU,

BHIZBIRACT UIMEHEHHUE ToKa Al =1/~ 1!,

a

[89)
-3

T S U a

KpyTisHa XapakTepUCTHKM €CTb OTHONICHHE MPHPAICHHMS AHOAHOTO TOKA K
BBI3BABIIEMY €r0 NPHPAICHWIO HANPHKEHUS HA CETKE MPH NMOCTOSHHOM aHOIHOM

Al, Il-1!
HanpsbkeHuu (U, =const ). S = —2-=—2 2 (2_1).
P (. ) AU, U/ -U, @D

Tax Kak Ha pa3sHbIX YYacTKaX XapaKTepMCTHKM 3HA4YCHHE S pa3iH4HoO, TO
[apaMeTpOM JIaMIIbl CUMTAlOT KPYVTH3HY CDETHEro MPAMONIMHEWHOr0 yaacTka, rae S-
HOCTOSHHA.

bonpmas xpyrusHa XapakTepHCTHKH—IOCTOHHCTBO  JaMIfBl, T.K. JUIA

YIIpaBJICHHA aHOXHbIM TOKOM HOTpC6YIOTC}I HeOoNbIEe H3MEHEHHUS HarpsHKCHUA Ha

GoxbIie NOBEPXHOCTh KaToja, MeM ryIIe CeTKa H YeM OJVDKE pacilioioKeHa OHa K
KaTOoAy.

KpyTH3Hy MOXHO ONPEAETHTH 10 CEMEHCTBY aHOXHBIX XapaKTEePHCTHK (puc.22).
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IlposeaeM NpsMYy0, NAPALIEIBHYIO OCH KOOPAHHAT NMpH BbIOPAHHOM IMOHOM
HAMPOKEHUA U, W MOCTpoMM TapaMmerpudeckmii Tpeyromsiuk ABC. ToukamA” u
“C” cOOTBETCTBYET OJIHO ¥ TO K€ 3HaYCHUE RanpsokeHyst (/. [Ipu nepexoe w3 TOMKH
“C” (U,=-6B ) B TOUKY “A” (U} =-2) aHOAHBIA TOK YBEIHYMBAECTCS HA BETMUMHY
Al =1 =1, =(20-5)md =1514.

o P e N N L e n e P 1 A 1o N T ¥ ] STTEITETo s casaw eeracww ves R e et =T e T T I T ] -
CesoBaTenpHO, B pPaCcCMATpHBACMOM CIy4at KpyTH3HA XapakTepucivnkv B

—~—

TouKe 0 paBHa; § = -t =12 l1 o 15/4=375
ATT 7 7

7 7
2ty Vo T Vs

MA

n
L

~

2. Bryrpensee conpotuBiienue R ;.

DTOT NapaMeTp [10Ka3bIBAET CTCMCHb BIMSHWS AHOAHOTO HANPSIKEHUS Ha
AROAHBIN TOK Y HIpeNCcTaBasieT co00H OTHOLIEHHE NPUPAICHUS OJTHOTO HANPSDKEHHA K
BbI3BAHHOMY HM  IIPHPAIEHHIO AHOHAHOr0 TOKa Mpu DOCTOSIHHOM  C€TOYHOM

AU,
Al

HanpsHKEHHH: R, = IpH U, = const (2-2).
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BuyTpel-mee COHPOTUBJICHHC XapakTepusyer CONPOTUBICHHE JIaMITb!
lICpBMeHHOﬁ cocrapigionieit avoxnoro roka. OHo ONPEACIHACTC 110 aHOJHOM

XapaKkTEPUCTHKE JIaMnibl {pHC.23).

Lo j(MA) -~

Pt o et PAATn Mo st bty

oda

I
{
!
e = — -
‘.
|
/

|
| N ,
0 = Uai)

ala  pue23

Hamenenne HanpsoKeHUS AL/, BbI3bIBA€T M3MEHEHHUE TOKA A, OTHOIEHHE ITHX

NPUPACHHIT ONPEENsET BETHIMHY BHYTPEHHEr0 CONPOTHBIIEHUS TpHoRa. OGbMHO Y

BHyrpeHHee CONpOTMBICHME MOMKHO ONpEJENuTh 110 CeMEHCTBY aHomHO-

CETOYHBIX XAPAKTEPHUCTHK (pHc.24).
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IpoBenem npsMyio, NapaiieabHYI0 OCH OpPAMHAT NPH BRIOPAHHOM CETOUIIOM
uanpsxeHud. Toukam A ¥ b COOTBETCTBYST OJIHO ¥ TO XK€ CETOYHOS HAIPSKCiiHG
(U7, =~48). llpu nepexone u3 ToukH b (¥, =2008) B Touky A (U/, =2505) aHOAHbIII

AU, _30

TOK yBEMUMBaeTC Ha A/, =10x4 . ClleioBaTenbHO, R, =

TNocrosHuoi  cocrapisioniell aHOOHOrO TOKA TPHOA OKa3biBAaeT Apyroc

.,
CONPOTHRICHHE, KOTOPOS HA3bIBACTCA COMNPOTUBJICHMEM MNOCTOAHHOMY TOKY R=-"
3 y ]

at

(2-3). OHo He sBAKETCH NAPAMCTPOM JAMITBL, B Pa3iMyHbIX TOYKAX MPAKTHYECKH OHO

PasIIHO.

3. Koodduwment youneHus 4.

D10T papamerp MO3BOIAET CYAMTH O CPaBHHMTCILHOM BIHMSHHM OJHOTO
HANPSUKEHUA U, M CETOYHOIO HAUPSHKEHUs U/, Ha JHOAHBIH TOK /.

Koadpdurmentom yCHICHHS Ha3biBaCTCH OTHOMICHHE [PHPALICHUS JIHOIHOM
HaNpHKeRus AL/, K HPHAPALICHUIO CETOUHOIO HANPMKEHNS (/ , BHI3BIBAIOMICMY TaKoe
e U3MEHEHUE ali0THOI0 ToKa Al .

Koaddumment ycuneHns 4 MOXHO ONPENEHUTL TOMBKO M0 CeMEHCTBY anoaHo-

CETOYHMBIX (PUC.25) WM aHOTHBIX XapaKTEePUCTUK

al, 1py Al, t {2-4).
= = CONS
H AU, P
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10 /
s “Hﬁr« ; “Us (8)

07750 10 v 200 250 }
Pua.25

Iast ornpemenenus Y M0 CEMEWCTBY AHOIHBIX XAPAKTEPHCTMK CTPOHM
TpeyroasHuk aGe. [Ipu M3MERCHHN aHOAHOrO HaNpsDKeHHA Ha Benwunny AU, = 50 B
(npn U, = 4 B = const) aHOMHBIA TOK U3MEHsAETCH Ha BenudanHy Al, = 10 ma. Taxoe
e M3MEHEHHE aHOAHOTO TOKa Al, MOXKHO HONYy4HTh HM3MEHEHHEM OCTATOYHOrO
HanpsKenus, nepexons w3 TOUKH a (U = -4 B) B Touxy 6 (U, = -2 B) ipu U, =200 B
= = const. Toraa k0a(uIMEHT YCHIICHAS

Ha __ﬂf‘)% x...
Jq o= ;st 7 ::d).
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Jis onipenienieHUs | N0 CEMEHCTBY aHOAHO-CETOYHBIX XapaKTEPHCTHK CTPOMM
TpeyroabHHK a'6'c’. TIpy M3MEHEeHNH CEeTOYHOTO HANpsHkeHus Ha BemwunHy AU=2 B
upu U,=200 B anomblii TOK H3MeHseTcs Ha BemmamHy Al=10 ma. Takoe e
M3MEHEHHE AHONHOTO TOKa Al, MOXHO mONYYMTIP M3MCHCHHMEM aHOIHOIO
nanpskenusi, nepexoas w3 Touky a’ (U= 200B) B 10Ky 6’ (U,=250 B) npu Uyy= -2
B. Torna xoaduumeHt yCHICHUs

. _AU, _250-200
Y AU 2

g

=25

Benmaupa, o6patHas KodQGHLMEHTY yCUIEHHS, HA3bIBACTCS

TPOHHLI@EMOCTHIO

1 AUg

(2-5)

vp AU,

OmUdecky OPOHMIAEMOCTh XapaKTEPH3yeT, Kakas dYacTh CMIOBbIX JIMHHFA
1107151 aHOJIA TIPOHHUKAET CKBO3b CETKY K KATOMy.

ITapametpss |1 M D 3aBHCST OT I'YCTOTH CETKM U €€ PACCTOSHUSA OT Karoja. Hem
TYIE ceTKa ¥ 9eM OJDKe OHa PACroNoKeHa K KaTojly, TeM MEHbIIE NPOHMIAEMOCTh
¥ 6obIie K03 (PUIMEHT YCHIeHHs. Y TPHOIOB [ MOXKET 6b1Th a0 100.

PaccMOTPEHHBIC CTATHYECKHME MApaMETphl CBA3aHbl MEKAY co00fi IpocthiM

COOTHOUICHHUEM
Al,-AU, -AU, o
S‘R,-D=——rr——== (2-6)
' AU, - Al - AU,
WIH
SR, = Al, AU, .
AU, Al
SR, =p (2-7)
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Ypashenue (2-7) Ha3bIBACTCA OCHOBHBIM YPaBHEHMEM Tpuoaa. Ilonb3ysce
ITMM YPaBHEHHEM MOKHO N0 IBYM H3BECTHBIM NApaMerpaM TPHOJA ONPEACIHTHL
TPETHUHL.

Tlpu asanuse pabothi TpHOAA, OCOOEHHO HA BBLICOKHX YacTOTax, Cieayer

YUHMTBIBATL €r0 MEXDJIEKTPOAHBIE EMKOCTH (pHc. 27).

¥ |
’-’?;’—‘-Ca !
- T 3 H
{ 4=
R P T Cax
!
Lo {
~T_CQK |
i 'S ]

Cy — EMKXOCTH CETKa-KaTox {(BXOAHAR)

Cak — EMKOCTH aHO-KaTof (BHIXOXHAN)

Beinuunbt 3THX eMKOCTEl 3aBHCAT OT Da3MEpOR JIIEKTPOMIOR W paccTogHui
MEXY HUMH.

Ilpoxonpas &vKOCTb OKa3bIBaCT HauOonee CHIbHOE BIMAHME Ha pabory
Tpuona. Yepes neé u3 BHIXOAHON IEMM BO BXOOHYIO MPOXOAMT TOK, CO3JAIONIMIA

BemmauHa EMKOCTH MOXET U3MEHSTBCS IIPA NPOrPEBE JIAMIMI BCICACTBHE
U3MEHEHWS DasMEpoB DJJIEKTPOJOB, DPACCTOSHMH MEXKAY HUMH, a [JaBHOE, OT
IPOCTPAHCTBEHHOro 3apsga B Jjamne. HanbGonee CHIBHO W3MEHSETCS BXOMHAN
émxocts C,, KOTOpast MpH BKNOYCHMH HAKaia MOXeT Bo3pacTy Ha 50%. Benwuuna
3TOH EMKOCTH CMJIBHO 33BHCHT OT HANPKEHUS CeTKA. Tak NpM yBeaMdeHUH
OTPHLATENHHOrO  MOTCHIMANAa  CETKUM  MPOMCXOMMT  IlepepacupeiesieHue
OPOCTPAHCTBEHHOTO 3apdfa Ha YYacTKEe CeTKa-aHod M BXOJHas EMKOCTE

YMEHBINACTCAH. OT0 ABJICHHE HCHONB3YCTCA IPU 4aCTOTHOU MOAYJISILAH.
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§ 2-4 IUHAMWYECKUIA PEXXVIM TPUOJIA

B AvHaMMYECKOM PeXUME MEKIY CETKOM M KaToAOM TPUOJA MPUKAAALIBACICH
nanpsokenne curHana U, NOMIeXaniee YCWIEHHIO, 2 B aHOJHYIO CETh JaMini
BKJIOUAETCA COTNPOTHBAEHUE R, sBNAIOMIEECs HArpy3KOif, Ha KOTOPOH BBIAEIACICH
ycuieusoe Hanpspkenue U, (puc. 28).

ma
H

Pro,28

JTpy nonaye B uenp ceTky nepemeHHoro Hampspkenus U, B aHOAHON nenu
HOSIBJSIETCS  TIEPCMEHHAS  COCTARAIOMAS  aHOOHONQ  TOKa,  Cojamonias  Ha

CONMPOTHRICHNHY R, TNICPCMECHHOEC HAUPAKCHHUE

U, =1-R

YRy a H

(D.8)
&8y

Hanpsskenue Ha aHoj1e TPH HATHYUH HArpy3KH

U,=E,~ LR, (29

W3 ypasierms (2-9) BUAHO, 4TO 1IPU H3MCHEHHH HAIPSDHKECHUS HA CCTKC
M3MEHAETCS 1 QHO/IHOE HAMPSKCHUE: NIPH YBEJIMUCHHH CETOYHOTO HaPSHKEHMS
PAcTET TOK aHO/A, YBEIHUMBACTCS [Ta/ICHHE HANPSHKCHHUS Ha HArpy3Ke i HapshHkKeHue
Ha aHOJE NATACT; TPX YMEHBIICHUH CETOYHOTO HANPKEHUS —- aHOAHOE
HalpskeHue Bo3pacTaer. YroObl HOTEHIMA CETKY HE OKA3AICA MONOKHUTEIbHBIM, B
CXEME MMECTCA HCTOYHUK CETOYHOTr0 cMenieHns E,

35

Besmunny ero BpiGHpatoT Tak, 4ro0bl FIPM BCEX 3HAYEHUAX BXOAHOro curxaia U,
HOTEHIMaAJ! CeTKH OBUI OTPHLIATEIIbHBIM.

B nmMHaMuyeckoM pexuMe BeIMYMHA aHOMHOTO TOKa I, 3aBHCHT OT [BYX
meustomaxes  BenwauH U,  u U, Cratuyeckne — XapakTepUCTHKY,

npeaycmarpusatomue  U,=const, He npuemiieMbl IS OMpPEAEHCHHS  TOKA.
Onpegennrs TOK MOXHO TONBKO yauTsiBas ypasHeHue (2-9). XapaxkrepHcTuky,

LEZ 17 LV Aapan

CHATBIC ¢ y4ETOM YpaBHeHus (2-9), Ha3sIBAIOTCS TUHAMMYECKHMHU.

§ 2-5 IMHAMUWYECKHE XAPAKTEPUCTUKHU TPUOA

a) Cerounad AMHAMMYECKAsd XapaKTEePHCTHKA.
Cerounad AMHAMMYECKAs XapaKTEPHCTHKA CTPOUTCH C IOMOUIBIO aHO/HO-Ce-

TOYHBIX XapaKTEPUCTHK TpHOAa W ypaBHeHus (2-9). Peumm 370 ypasHeuwe
OTHOCHTEIHLHO aHOJHOTO TOKa I,

I, = E,-U, (2-10)

Bsifepem 3Hauenus E,= 250 B; R,,= 5 kOm.

—
=

(mA)

/"” 2508
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‘/‘J.n/ @)4505
e EL5
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HUpumep: s U, = -2B (Touka 0): I, = 25 MA.
Urs=120B; U,=130B.

PuznuecKn Harpyso4Hast XapakKTepHCTHKa O3HA4YaeT, 4YTO B TPHOAEC BO3MOXKHbBI

JIBA PEXNMA:

1) pexxuM, xorza TPHOZ 3anepT mojadel Ha CETKY HANPKEHHA 3armpanus (T. a).
pu stom 1,=0; Ur,=0; U=E,. (llm1 puc. 30 Ex=-12 B).

1) pexMM  OMHAMMYECKOTO HACHILEHMS, KOTJa HAa CETKY [OJAHO TaKkoe
HOJIOKHTENBHOE HANPAXKEHNE, 9TO CONPOTHBIEHHE aMnbi odeHb Mano (U, =~ 0) u

TOK B aHOJHOH LeNIH pase€H TOKY HaChICHMA

a samu. 1y
R

B oTM4MM OT CTATHYECKOr0 TOKA HACBHIIICHUS, OMPEACISEMOro SMUCCHOHHOM

CHIOCOOHOCTDIO KATO/Ia, BEIUHHA I g OTPAHUIEHA COTIPOTHBIEHNEM R,y

HaxoH Harpy304Hoil XapakTepHCTHKH 3aBUCHT OT BETMYMHBI COIPOTHBICHUS
Ry, Yem Oompme R, TemM MeHbIre TOK IUHAMUYECKOr0 HACBINICHMS M MEHBIIIE
HaKJIOH HAarpy304HOH XapakTepHUCTHKH. T. ©. YToJ HAK/IOHA XapaKTepUCTHKH

00paTHO NPOTOPLMOHATEH BEAMYUHE HAIPY3KH R,

§ 2-6 IOCTPOEHHUE CETOYHOW IMHAMUYECKON
XAPAKTEPUCTUKU

110 CEMEUCTBY AHOJIHBIX CTATUYECKUX XAPAKTEPUCTHK
{(puc. 31)

.
To fuh Laytud)
'iyf)")
{42 4o
H$30 30
Pl
AN
VAR T B )
' "'t IR Ay,
N SR S I

puc 31

1) Mo 3agaunmiM 3HaueHmwsM E, um R, DpocrpouM Ha CceMEHCTBE aHOIHBIX
XapaKTEPUCTHK HAIPY309HYIO0 XapaKTePHCTHKY.

Touky nepeceycHHst €€ CO CTATUYECKUMU XapakTepucTukamy 1, 2, 3,

IND
N’

OIPEACTAIOT PEKHM AaMITbl M Xapakrepu3ytorcs koopauHaTamu (I; Uy).

HaxecéM 9TH TOYKH B CHCTEME KOOPAMHAT 1, = f{U,), i wero w3 Touek 1, 2, 3, ...
OpOBEAEM  TFOPMBOHTATH 0  NEpecedeHMss ¢ TEPNeHIMKYIIPaMH,
BOCCTAHOBJICHHBIMH H3 COOTBETCTBYIOIIMX TO4eK ocH U,

W)
N’

4) CoemHsis TOUKH 1, 2", 3 nomywm CETOYHYIO JMHAMHUIECKYIO XapaKTCPUCTHKY.

§ 2-7 YCUIMTEJ HA TPUOLE

Ipocreiimii  yCWIHMTENh NpeAcTaBsieT cobod TPHOA B IHMHAMHICCKOM
peXHMeE, Ha BXOL KOTOPOTO MOAaércs ycuinmBaeMblil curHan Uy a ¢ Harpysku R,
CHHMMaeTcs yeuwieHdoe HanpspkeHHe Uy, (puc. 32).
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el puc 32

B LCIb CeTKH BKMIOYEH HCTOYHHK OTPHUUATENBHOrO HanpmKeHus CMEINCHUS

E,, koTopbiii onpenenser HCXOIHBIH PekuM MamMITh, 1. e, ionoxenme patoueif Touky

Ha XapaKTepHCTHKe,

Ero Benrnyuna BRIOMPAETCs Takoii, YTo6p! pabounit yaacrok XapaKTepHCTUKH
(1. e. yuacrok, rye NPOMCXONAT usmeHenus U,,) Ghin TPSAMONHMHEHHBIM M BAXOAHIICH
B 0071aCTH OTpHUATENhHAIX HANPDKCHUE 14 ceTke (puc. 33). Ilpu rakux YCIOBHAX
CeTOMMBIA TOX He Bo3HMKaer, a aHoAHbIH OyLer MeHsThes mo 3aKOHY BXOLHOI'O

HANpOKCHAUS. Y crauTens He Gy et nekaxars $opMmy yeramBaemoro crraaia,

41
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PaccMoTpuM ¢H3MYEcKiE NPOUECCHl HA rpaduKax:

.= f(Uy); L= 1f(Uy); Ust); Unlt)
JlpHeiHbIM Y9aCTKOM CETOYHOH JMHAMHYECKOH XapakTepHCTHKHU ABJFIETCS Y4acTOK
«6r». Jlns obecriedeHus NOA0KEHUS paboyel TOYKH «B» HA €ro cepeluHe Bhbepem
cmemenne E; = -4B; Up o = 2B. Ilpu Uy o = 0 B anoquo#f menu mOpoxXomut
TIOCTOSIHHBIA TOK lpg, BEJMYMHA KOTOPOrO OINpefeisiercd Ha JAHHAMHYECKOH

XapaKTCpHCTHKE

I, = f(U,).

DTOT TOK CO3AAET NAICHUE HAPSKEHHS
__— T
sz:0 _Iag 'Ra (2-11)

Torna

U, =E, -1, R (2-12)

Oty BenuuuHbl onpepenstores Ha rpaduke I, = f(U,). T. k. nocrosnnoe
HanpspkeHue Uy, He mpoxoauT 4epes koHaehcarop C,, T0 HA BBIXOAE YCUIMTENS

HANpAXXCHUA HET.

Usmx =0

TTomanuM Ha BXOJ yCHIUTENA IEPEMEHHDBIH BXOAHOMH CUrHAN

Uy = Uy e sinot (2-13)

3a BPEMS MOJIOXKUTE/IBHOIO NMOAYNCPUOAd HAIIPSDKEHHE HA CCTKC YBE/IIMYHBA-

€TCs

_ A1 AN
Ug - ’Eg + Unx s (2-14)

YTO INPHUBOAUT K YBCIHYCHHAIO dHOJHOI'O TOKa B TPHUOIL. CJIEHOB&TCJH;HO, naacHue
Hanps»X}eHus URa — YBEJIIMUMBACTCA, d HAMPAKEHAC HA AHOUC Ua — YMEHbIIACTCA.

3a BPEMSI OTPULATEIBHOTO MOTYTICPHOAQ HANIPAKCHNE HA CCTKE YMCHbLIIACTCH

U, =-E, - Uy, (2-15)
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OTO OPMBOIMT K YMEHHIICHWIO AHOJHOTO TOKA, YMEHBIICHHMIO HANPDKECHHS
Ug, H YBEJIICHIIO aHOIHOTO HanpshDKeHUs U,

Taxum 06pa3zoM, HAIPHKEHHUE HA CETKE, OCTABASCH OTPULIATEIBHBIM, H3MEHAET
CBOIO BEIMYMHY (ITyBCHPYET) [0 3aKOHY BXOAHOTO CHIHaia. B CBA3M C 3THM TOK I,
Hanpmxenus Ug,; U, Taoxe norywarores nymseupyiommvy. Tynscupyromee Hanpg-
JKEHHME MOXXHO NPEACTaBJIATH B BUAE CYMMbI NOCTOSHHOM M IIGPEMEHHOH COCTaB-
agrompx. HocToguuas cocrasmomas uepes xennencarop C, ne npoxoaut. Iooro-
MY Ha BBIXOJE€ CXEMBI HOMYHaeTCss TONBKO IIePEMEHHOE HAIIPSOKEHHE.
12331:10)11 8
1. TlepemeHHas cOCTaBIMOWIAY aHOAHOI'O TOKA COBIAAAET IO (aze ¢ BXOAHBIM
CHTHAJIOM.
2. IlepemeHHas cocTaBifiOIast aHOAHOIO HanpskeHus (ciaeaoBareibHo U,,,)
NPOTHBOQA3HA AHOMHOMY TOKY U BXOJHOMY HaNpsDKEHHIO. 3HAYHT, YCHITH-
TeNb Ha pe3ucTope m3meHser ¢asy yeunmpaemoro currana Ha 180°. [o xa-
paktepuctukaM I, = f(Uy) u I, = f{U,) MoxHO onpenemts BCe mapameTphl
TOKA Y HAIPSKCHUS YCHITATEJIA.

PAYFAISY IS A TTYOY Yy Y A - T - ro~T

§ 2-8 SKBHBAJIEHTHAJA CXEMA YCHUJIWTEJA.
JMHAMUYECKHUE [TAPAMETPBI YCUWIWUTEA

Tlpu mevicTBuu BXoaHOro curHana Uy, Ha BBIXOZE CXEMbI CO3AAETCH HampsKe-
HHE
i\jsmx = Lu‘.r‘jBX {‘Z' ! (")
JTO PaBHOLICHHO MOABJICHHIO B @HOJHON LIETIH CXEMbl T€HEPATOPa NEPEMEHHON
DC ammuryaoit Uy, BHYTpEHHEE CONPOTHBICHHE KOTOPOro paBHO R;. 3Hauwr,
JjlaMna MOXeT ObITb YCJIOBHO 3aMEHCHA SKBHBAICHTHOM cxemoil (puc. 34).

! —

D11

Rad |

L
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ﬂ <Y

Puc.34
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Ho ams nepeMeHHOro TOKa, MPOTEKAIOMErO B LIEMHA aHOA, KPOME COIPOTHB-
NICHHS JIaMITBI R; HMeeTCs CONPOTUBIIEHHE Harpy3ku R,,.

| ﬁf:l . mﬂ P,

A%

l
im

2

pnc' 35

TloaToMy d>KBHMBaNEHTHas CX€Ma JUIL IEPEMEHHOI0 TOKA YCHJIMTEIbHOTC Kac-
KaJa COCTOUT U3 3KBMBAICHTHOr0 reHeparopa u-Uy, ¢ BHYTPEHHUM CONPOTHBJICHHEM

R; v narpysku R,, (puc. 35).
Jins axBUBaNEHTHOH CXCMbI (PHC. 35) aMIUIHTY/4a IEPEMEHHOI'0 AHOAHOIO TOKA

] =5 Ve 2-17)
! Ri a2 R'H
AMI’U‘!’!T)’Eﬁ BBIXOOHOTO le[pﬂ}‘( CHUS
U, -1 -R, =Y g (2-18)

OrHomeRHe BbIX0/IHOTO HANPSHKEHUS K BXOJHOMY Ha3hiBACTCS JUHAMAYECKHM
kodbduumenTom yeunenus (kodHIMeHT yenienus no HanpaKCHYIO).
UB‘.:!! — uUev R =p- __RH
U, R +R,)-U_ " R, +R,
T. e. pg 3aBucuT o1 coorHomenus R; u R,,. JlunamMuueckas KpyTH3HA TAKKe 3a-
BHCHUT OT COOTHOImEHMI R; 1 R,

(2-19)

r —_— —
K,=Hg =

g R (2-20)

S
8 R, +R,
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Hoctpoenne Bemmammsr QHOZTHOrO TOKa I0 M aHOJHOTO HampmKeHus U, mo-
3BOJISIOT BHIYMCITHTE MOIIHOCTD, paccemBacMyIo Ha aHOJIC

P a= UaxIaO (2'21)

Mapxuposka npuémuo-ycummrem X TPUOOB, KAaK M AHOJOB, COCTOHT U3 4-X
aneMenToB. JUia BToporo sicMcHTa Hauboiee 9acTo npuMensior Oyebt: C — ogu-
HapHBIH TpHOA, H — 1BOiiHO#M TpHOZ,

Hpumep: 6 H3IT — ngoiinoii TPHOA «NAIbYMKOBOH» CEPHH, HANPDKCHME Ha-
Kana 6 B.

BOHDOCLK A1 3aKpPEIUICHUs MaTtepuania

1. Hasuawenne anextponios rproza.
2. B uém 3akmouaercs APHHIMI YCH/ICHHs! CHTHANA TPUOIOM?

3. Kax m3menstercs Bemmauna anogHoro HaNPSHKEHUSA TIPH M3MEHEHMH CETOYHOro
Hanpsoxenus ?

4. Kak mMensercs nonoxenne dHOJTHO-CETOYHOM XapakTePHCTHKY TIPH YBETIMYECHHH
BXOAHOTO HaNpsDKEHHUs?

Kax wsmersiercs nosoxenne anoaHoi XdPAKTEPUCTYKY NMDU YMEHLIIEHUN CeTou-
HOMi XapakrepucTuxu?

L

=N
>
.
2

Y

0 THBIC XApaKTEPUCTHKH I, = f{Ug) CHATBE DU AHOHBIX HaNPsDKEHUIX
U,=60B;U ,=80B. Ipupoct Toka Al, = 2 MA; TIPUPOCT CETOYHOTO HATpsDKe-
HuAt AU, = -2B. Haifta 3snavenus napamerpos S, R;, . D.

7. 3an0HMTh B TabMHIE HeAOCTAIOMHE uugpsr:

| Tunsaves | S(wAB] | Rsom] | m | D ]
6 H2IT 15 — 22 —
| 00-248 21 — 32 — j

8. O6wsacHuThH NPOTHBOGA3HOCTh HANPSKCHHSAHA BXOJE M BBIXOJIE YCWIHTEIA Ha
TpHOJE.
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MHOI'ODJIEKTPOIHBIE JIAMITbI

§ 3-1 YCTPOVICTBO U PABOTA TETPOJIA

Tpuoa HaxomHT NPUMEHEHHE B KACKAAAX YCHIICHMS HH3KOH 1 BHICOKOM 4acTo-
Thl, HO HE SABNAETCH OCHOBHAIM THIIOM JIAMIIbI H3-3a CIEAYIOUMX HEIOCTATKOB!

a) 3Ha4YUTEIbHAN BEIWIHHA MEXYDNEKTPOHHOM EMKOCTH CETKA-aHOX {(xaropn).
Ona paBHa elMHALAM NHKO(ApA M TIPH CHIHATAX NOCTATOYHO BHICOKHX YaCTOT JaéT
3HAYUTENbHYIO POBOAUMOCTh MEXKy LETIIMH aHOA U CeTKH (pHcC. 32). ‘

10 Ha€T BOIMOMNHOCTH MEPEMEHHOMY TOKY M3 AHOHOH HENH PasBETBIATHCS
uepes EMKOCTh Cag B CETOYHYIO HeTh. 3HAUMT, BRIXOAHOE HANIPAKEHNE BO3AEHCTBYCT
00paTHO Ha BXOJ IAMITEL, T. €. HMEET MECTO o0paTHas CBA3b. ITO MOXKET MICPEBECTH
TPHOJ M3 YCIIHTEbHOTO PEXHMA B I'€HEPATOPHDII PEXKHM.

6) HeGonpmot koaddpumment yewrenus tpuona (u). Ecaun ysennuuts K03¢-
(UIMEHY YCHIICHHS TPHOZIa KOHCTPYKTHBHO (caenats ceTky Gonee rycroif), To Toraa
yxe He0OMbINOe OTPHUATENbHOE HANPSDKEHUE HA YIPABIAIOIICH ceTke Gyaer 3armu-
pare jamily, a NOTOMY BCE XapakTepHCTHKM OymyT pacronaraThes NMpaBee Hayaia
KOOPIMHAT B 00ACTH MONOXHTENbHBIX CETOYHBIX HATPAKEHHI.

O6a 5TH HeNOCTaTKA YCTPAHAIOTCA MyTEM Pa3MEILEHH MEXKIY yipasasomei
CETKOH ¥ aHOZOM €€ OJHOTO HIEKTPOJA —- IKpaHHpytoweH ceTku. Jlamna, umero-
IHast KaTojl, aHOJ, YNIPABIAIOIIYIO CETKY M IKPAHMPYIOLIYIO CETKY Ha3bIBAETCS TETpo-

JoMm.
YenoBHoe 0003na4eHIE TETPOA HOKA3AHO Ha pHC. 36
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Ynpasisiomas cerxa B TeTpone pacnonaraercs 6imwke K karoxy, 3KpaHHPYIO-
[Has — Mex1y ynpaBsiomeit ceTkoi i aHomoM.

O6braB0 skpanmpyomas cerka 6biBaer rymie, yem yopasmaromas. Cerka g,
(3Kpallnpyxoma,q) B TETPOIC yMEHbINACT EMKOCTb MEKIY aHOZOM W YIpaBISIOMIEH
CCTKOM N0 BETMYMHB! MIOPAIKA COTBIX M JAXE THCATHEIX noreil ruxodapasy, uem

B,

1HbIX N {34

Pe3ko ocnabnsiercss oGparHas CBA3b BLIXOAHOI LEIH CO BXOIHOI.

Bumecre ¢ rem seiicrere anommoro moms Ha MOBEPXHOCTHL Karoxa ocnabusercy
ABYMSL CCTKAMH, T. €. YMEHBIIACTCS MPOHMIIAEMOCTD JIAMITH WK YBEIHYUBAETCS KO-
3p¢uumeHT yeutenus TETpOza (L B TeTpone ObiBaeT PaBEH HECKOIBLKHM COTHAM).
7KpaHUPYIOMas CeTKa He JI0/DKHA UMETh HyNeBOl LIOTEHUHAT OTHOCHTEIBHO Karozlé,
T. K. OHA B 3TOM CiIyuae He Oymer gaBats SJICKTPOHAM YCKOPEHUA, HEOBXO0IIMOr0
BT MX [BkeHust K aHogy. [odstomy Ha SKPAHHUPYIOINYKO CETKY MOJAIOT IOJIOKH-
TCILHOC HANPSKCHUE OT HCTOYHMKaA E, €pe3 racamiee conpotusienue R,. Bennuuia
ITOro COnpoTHBICHUS GepéTcs parHOl 0,25 + 0,5 ot BenuuMBEI anozmorb Harpsmke-
uns (puc. 37). Mexay OKPAHHMPYIOIIEH CETKOH H KaToAO0M A0DKeH BKTIOYATLCS KOH-
Aencarop C,, co3nalowmii npakTHYeckn KOpOTKOE 3aMLIKaHHE ITOM CETKH Ha KaToj
A1 TEPEMEHHOr0 TOKA YaCTOTH CHIHANA,

Ra
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DTOT KOHAEHCATOP OTBOIMT MEPEMEHHBIH TOK ¢ KPaHUPYIOIEH CETKH Ha Ka-
tox. On Taoke 00ecHeunBacT MOCTOSHCTBO MOTCHIMANA JKPaHUPYIOMICH CETKH OT-

HOCHTCILHO Karoaa.

PaccMOTpHM IBHXKEHHE DNEKTPOHOB B TETPOAE. DNEKTPOHBI, BHUICTEBUIME I3
KaTola, NONAjaleT B YCKOPSHOLICE TONE JIaMIbl M JIBYUKYTCS 4epe3 BUTKH INepBOii
CETKH 110 HANPABJICHHIO KO BTOPOi. YacTh 3JIEKTPOHOB OYAET NepexpaveHa MOJI0wKu-
TeHHO 3aPMKEHHON BTOPOit CeTKOM M co3nact HKpaHHbli Tok 1, B e nemn. JIpyras

4acThb, HPOIAA MEXKLY BUTKAMIL, HONAAET HA aHOM, CO3/aBast aHONHbIA TOK I,

[lpu Hanuyuy cooTHoleHus Uy > U, 4acTh 3JMEKTPOHOB, MMEIOLIHNX MEHBLIHE
CKOPOCTH [IBIDKCHMS, BEPHETCS B IUIOCKOCTb BTOPOH CETKH W NOMAAET Ha €€ BUTKH,
yBeMIMBad TOK dKpaHHoM ceTkn. Hambosee ObiCTphie DIEKTPOHbI CMOTYT JAOCTHI-

HYTh aHOJa.

Iput Uy < U, Bce 31EKTPOHBI, TIPOIIENINE YEPES BUTKU BTOPOIi ceTku, Oyayr
JIBUTATBCH K aHOMY m IOCTHIHYT €ro, yBeNMuMBas aHOUHbIH Tok I,. Pexum pabotsi
TETPO/IA, TPH KOTOPOM HacThb DJIEKTPOHOB, MpPOIIEJUIMX BUTKM IKPAHHPYROWEH CeT-
Ku, BO3BPAIACTCH Ha HeE HA3BIBACTCA PEXKUMOM BO3BPATA.

PexuM, Npy KOTOPOM BCC EKTPOHBI, NPOLIEANIME TDIOCKOCTh SKPaHUPY HOLLEH
CETKM, JOCTUralOT aHo/Ia HA3bIBASTCS PEKUMOM Tiepexsara. TaxuM obpazoMm B TeTpo-

Jie BCEr/ia NPOTEKAlOT JIBA IIOCTOSHALIX ToKa (1pu Uy < 0):

. TOK OKpaHHO#H ceTkH 1y
+E, >R, =»(g2-k)> L->-E,
- TOK aHojaa lg:

+E, >R, >(@-k)>1L->-E,
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§ 3-2. CTATM‘HECKVME XAPAKTEPHUCTHKHU TETPOJIA.
JTUHATPOHHBIN 3OOEKT, EI'O YCTPAHEHME.,

Pabota Terpoaa ommceiBaeres ABYMs XapaKTePHCTUKAMU. aHONHO-CETOYHOM U
AHOIHOM.

a) AHOZHO-CETOYHAS XAPAKTEPUCTUKA NIOKAZLIBACT JABHCUMOCTS AHOIHOTS TOK

PaLIn 220VREEHIBEAC]

OT HaNPSKCHHS Ha YNpassuoniei cetke (puc.38).

Ta -'Tr (Ug;) eu {Jo , ngcconsi
Ialn (Mﬂ)

Ut?-_zio{%zs Us={503
t Ja= 2078

g Ua = nozs}“?’: o

/ y o —Un=080y e T
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1 I 30{
Fuc, 08
Tpu waMenenuy aHOTHOrD HAMMMKCINS XADAKTEDHOTHRN 1o Crc AL -

VSRR SN AR AP R YEV LN

H
TPHOAC, & pacloaralTCs Beepoobpazno. 1o ofmscHgeTcs

9 TEeM, 9TQ dHOMHOE
HaNpPsDKEHN

anp € TIOYTH HE BIMACT HA HanpsDKeHHE 3alMpaHHs Loy m b cnabo
BIMACT HA TOKOpAacHpeAeineHHe: GONBIIOMY 3HAYEHHI0 AHONHOI0 HANPSDKEHMS
COOTBETCTBYET GONbIIOE 3HAYEHHE AHOAHOTO TOKa. M3MeHeHHe ske 9KPAHHOTO
HarpsokeHns Uy, , TeM JIEBEE CMEIIAIOTCS XapaKTePUCTHKH.

‘(a Arrantrrrarea | L0770 o . .
Agpakrepuctuxa /1, = f{Ug) npu U, ,U g2 = COnSI HAYMHAETCA W3 TOH XKe

TOUKH, 4TO H AHOZHO-CETOMHaN XapaKTepucTuka. YeM Gosibliie aHOHOE HANPSDKEHHME
U, TeM MeHbIIIe IKPAHHBIH TOK Iy T L gy =1y ~1,.

06) AHOOHAI XaPAKTEPHCTWKA MOKA3BIBAET 3aBHCHMOCTh AHOLHONO TOKA OT
HanpsDKeHus Ha anoge (puc.39).
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Hpy nanpsoxennn (/=8 (U, ;=100 B) anomntsii Tox B Terpone orcyrersyer /, = 0.
Bce 2eKTPOHBY, NOCTRTAA FIKPAHROH CETKH, ywaénylor 8 0BPATOBAHHN IXPAHHOTO
TOKA [, e o

Bo3pacranmue SHOAHOI0 RANPWREHNs upusoaMT Buanane (U, < U, ) % nponop-
HHOAANLHOMY YBETHULHHIO AHOAHONO K YMEHBIICHRIO JKpanioro Toks. Jansneimee
yBeanwenue aneanoro nanpmxenns (U, > U, ) NpHBOART K YMEHLIICHHIO ANORNOTO
TOKA H YBEAHIEHHIO IKPAHHOTO. FT0 ABIICHAE HAILIBIETCH FHAATOPHLIM dddexTom.

B er0 OCHOBE JAEBHT BTOPHIHAT IMHCCHNE C HOBEPXHOCTH anoAR. HIpH yAapax AOCTATOAHO
GLICTPLIX WIEKTPOHOB O NOBEPXHOCTH METAANA HACTH JHEPTHH DACXOAYETCS HA HAFpES ,
2 YacTh NEPeASLTCH HENOCPLaCTBERUO croboHEM JaexTporam. BayTps meranaa,
ZABSY HM BOIMORHOCTH BHIXOA& BO BHEIHEEe HPOCTPARCTBO.

Hpu Mansix asoanbix sanpsoxesmss (U, < U, ) cxopocTs nepeuannix
3ACKTPOHOB MAAA H OHH MOTYT BLI3BATL BTOPHIHYIO IMACCHIO ¢ ROBEPXHOCTH RHOAX,
Hipn onpenenennom anoxrom nsnpuxenns (U, = U, ) sommukser spaenne sTOpHIHOH
IMBCCHR € anoas. THCAC BTOPHIHMIX 2IeKTPOHOE Goabine, Yem 9H0 nepsuumix. Hoc-
KONLKY NIOTEHNAAR WICKTPounoH cerku Goanme anoaa (U, < U, ), o sropnunsie
NICKTPOHHI NIPHTATHBRIOTCH 3ICKTPOAHOH CETKOH H TOK B o€ UCTIH BOIPACTIET, 2 TOK B
uenn#nona nagaer 7K. L=l +15.

Tax npoaoKRaeTes 10 TeX HOP, OK2 IHOAHOE HANPRKEHRE HE CTAHET PABHLIM
axpaunomy U, = Uz .
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C pocToM aHOAHOTO HANPSHKEHUS BCE GOJbIIAT YaCTh BTOPHUYHBLIX DJIEKTPOHOB
BUIBpalmlaeTCs K aHoAy U aHoJgHbIH Tok Bo3pacraer. TakuMm  oOpazom,

14 "
XAPAKTEPUCTHKA aHOMHOrO Toka TeTpona ummeer mposan (U, - U, ). Ilposaxn
XAPAKTEPUCTHKH TeMm IiyOxke, dem Oojplie HanpspkeHHME HA DJKPAHHON cerke.
MckpHBieHne XxapakTepHMCTMKH JlamIlbl B Pe3yjibTaTe [IMHATPOHHOrO IPderka
SIBIAETCH  3HAYUTE/AbHBIM  HEJOCTATKOM  TeTpPOAa,  OTPaHWYMBAIOIIWM  €ro
lIPUMECHEHHE.

Jlna ycrpanenus JuHATPOHHOrO dddexra MexIy aHOIOM M IKPAHHOW CeTKOi
J0JDKHA ObITh 00JaCTh ¢ HU3KUM NOTCHUHAIOM, TOPMO3SILINM ABIDKEHUE BTOPHYHBIX
‘WIEKTPOHOB 1 BO3BPALIAIOLIAM HX Ha aHOjL.

Taxas oGnacte MOXeT ObiTh CO3/[@Ha ITyTeM YBEIHYCHMS IUIOTHOCTH NOTOKA
"WICKTPOROB, JICTSIIMX K aHOMY.

Terpoa, B KOTOPOM yCTpamsercs JuHarpoHHbi dddekr, umeer o0codyio
KOHCTPYKLMIC ¥ Ha3biBaeTCs NyqeBbiM (puc.40).

Puc. 40

B ny4eBoM TeTpojie WICKTPOHHbBIH HMOTOK KOHLICHTPUPYETCA B Y3KHE NYYKH —
JAYYH.

DoKycHpOBKa 2IEKTPOHHOTO TIOTOKA B BEPTHKAIBHOM IUIOCKOCTH JTOCTHUFACTCA C
LOMOLIBIO CIICLMAIbHBIX JIEKTPOAoB JI, HashiBaeMBIX NydeoOpasyroliuMH. OTH
JNMEKTPOAbI MMEIOT HYJIE€BOH TMOTEHLMAN (COSOHHEHBI C KaTOZOM), [MOITOMY B
HIPOMEXKYTKE MEKIYy HHMH H OKPaHUDPYIOWEH CeTKOH CO3JaeTcs UIEKTPHYECKOoe
TI0JI€, HAIIPaBJIAIONIEE JIEKTPOHBI HA aHOX Y3KHM ITYIKOM.

Jns QOXyCMpOBKH B TOPW3OHTAIbHON IUIOCKOCTH BHTKH YHPaBJsiOIiel CETOK
JENAIoTC ¢ OOMHAKOBBHIM IUAroM M pasMemiatorcs ApPYr npotuB apyra. llpoxons
MEXIY BUTKAMH OTPMLIATEIBHO 3apMKCHHOH VIIPABIIIOMIEH CETKW, JIEKTPOHbI
co0HpaloTCs B y3KME JUIOCKME NMYYKH H NPOJIETAIOT MMMO BHTKOB CETKH, [OYTH HE
ocefad Ha mMX. bumarozaps 3ToMy B JIy4€BOM TETPOAE TOK 3KPAaHHOH CETKM
OKa3bIBAETCs I'OPA3A0 MEHbILE, 9eM NPy 00BIMHOH KOHCTPYKIIMH CETOK.

B pesynbrate mBOHHOH (OKYCHPOBKH 3JNCKTPOHHOTO IIOTOKA IDIOTHOCTH
OPOCTPAHCTBEHHOTO 3aphfa Tiepeji aHOAOM B JIyYEBOM TETPOLE 3HAYMTENHBHO
HOBBILACTCA, YTO CTOCOOCTBYET CO3MAHMIO NMOTEHUMATBHOrO MMHMMYMA Y aHOAA.
Jlna BONONHUTENBHOTO CHIDKSHHA MHHHAMYMA NOTEHIMIANA 2HOX JYYEBOro TETPoia
OTOABUTAIOT OT JKPaHHOMW CETKH. DTOT MOTCHUMATHGHBIA MUHHMYM BO3BpAIaeT
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PeXMM NEHTOAA Ha3hiBAIOT pexXMMOM Bo3Bpara. OH Xapakrepmsyercs OGONbHIAM
TOKOM KPAHHPYIOWEH CETKY H MATIbIM aHOIHLIM TOKOM.

Ilpy GombIIOM HANPSIKCHMHU HA aHOME BCE HICKTPOHDL, MPOMCHIHE ILIOCKOCTD
BTOPOll CETKHM MPEOJONEBAIOT TOPMO3AINEE IONE 3AMMTHOH CETKH ¥ OCTHIalOT
aoza. Taxo#l pexxyM EHTO/Ia Ha3BIBACTCS PEXKUMOM [IEPEXBaTa.

Bo Bcex pexmnMax NOTOK 3NEKTPOHOB PacHpefeisieTcs MeXIy dKpaHupyroei
ceTxoi 1 anonoM (mpu U, < 0, Ug3 <0).

OGmuyit ok namnet [y =1, + 1,4,

§ 3-4. CTATUMECKHE XAPAKTEPHUCTHKH Y ITAPAMETPEHI IIEHTO/IA.

a) AHOZHO-CETOUHAA XapaKTePUCTHKA IPECTABIACT 3aBUCUMOCTb [, = f(U,)

nipu Ua’UgZ’
Jy4EeBOr0 TETPOAd. XapaKTEPUCTHKH, CHATHIE MPH IKPAHMPYIOMMX, HO PasHbIX
aHOJHBIX HANPSKEHUIX, NPAKTHYECKU COBNafaror (puc.43). 310 oOBiICHACTCA elne
Gonee cabbiM BIMSHHCM aHOIZ, YeM B TETPOJE, T.K. aHOJ JKPAHUPOBAH OT KaToia
TPEMs CETKAMM.

T.x. BTOpas cerka JKpaHHpOBaHA OT Karoja TONBKO YIPABIHOMmEH ceTko#, TO
M3MCHEHHE JKPAHHOTO HanpsokeHns Ug, BIMSET 3HAYHTENBHO HA MOJIOKCHHE

Ugy =const. ta XapakTepucTHKa m[OA00HA XapaKTEPHCTHKH

XapaKTCPUCTUKH, H3MEHSA TIOTCHIMAN 3aIIMPAHUA JIaMIThI.

To () Uam 200017 i,
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AHOJHO-CETOYHAs  XapaKTEPUCTHKA MEHTONA, MMEIIME BHA  Y3KOTO
BeepOOOPA3HOTO MMy4Ka, JejlaeT UX HEYAOOHBIMU [UIS OIpeleNieHUs CTaTHYECKHX

11apaMeTpoB.
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6) AHomHas XapakTepucTHKa NPENCTABIseT 3aBHCHMOCTD | = SWU ) upu
a a
Ug1,Ug2,Ugy =const.  CemeiictBo  asommsix XapaKTePUCTHK CHHMAETCA [pH
P23HMHBIX 3HATEHUAX HANPSDKEHMS HA YNPaBJIAlomei cetke (puc.44).
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Puc, 44

/ ’\1 AIQ A.Ua(_‘__*“ U8 = -8 F

Ha HauanbHOM y4acTKe XapakTepHCTHKM HabGmOAaeTcs pesKuit POCT aHOAHOTO

TOKa M Chiajl TOKa SKpaHupyrowe cerkn. Ha yuacrke (0 - Ua') NICHTOL [IEPEXOJUT U3
DEXHMMA BO3BDATA B PEXUM NEPEXRATA.

B pexume nepexpara xapaxTepucTHKH MIYT no4TH FOPU3OHTAIBHO, T.K.
ynenmeﬂue anomioro TOKa nponcxozxm TOMIBKO 32 CHeT nepepacrxpeneneuwx TIOTOKA

llpHpUCT aHOJHOr0O TOKa.

Ha anonmsie XdpPAKTCPHCTUKY  CYIIECTBCHHO BJAMSET HAUPHKEHHE Ha
ynpasnsmomeli cerke. Yem Goxpine 370 HanpsmxeHue, Tem GObLIC 3JICKTPOHORB
PEOZI0ACBAIOT NPOCTPAHCTBCHHBIH 3apsii. [IpH 9TOM yBeTMUMBAIOTCS TOKM aHOMa U
'9Kpa}mnvr<)meﬁ CETKW.

ATYA TS VA aramn ATy,

ITo anogmbiM AAParTCPpUCTHKaM MOXKHO OUDPCACINTH OCHOBHBIE CTATHYECKHE
napameTpht nentofa. IleHTos uMeer Gosice BBICOKHE NapaMeTpbl, Yem TPHOA, T.K.
AHOZHOC HANPKCHUE B O4CHD MO CTEIICHH BIMAET HA aHOIHBIM TOK.

1. BHyTpeHHee conpoTHBieHue nepeMeHHoMy TOKY R,

” !
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_ AUGA: v, -u,
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" ’
Ha nonorux y4actkax xapaxrepucruku (U, —U,) BenuuuHa R; npeBbiaet
1Mom.

2. Kpyrizna xapaktepuctvku S = Al 3aBHCUT OT TOKOpacHpeaeaeHus
A gl
MEKITY IKpaHupyronieif ceTkoit u aHooM (S >10mA/ B).
Yacro DpHMENFIOTCS TICHTOAB C NICPCMCHHON KpYTH3HOW AUA PEIYIMPOBKM
ko3ddunmenrTa ycuneHus cxemsl. Mx xapaxrepuctuxa Bb!TﬂH}’Td BJEBO M B PasHbIX
TOUKAX MMEET PasHIHYIO KPYTH3HY (pHC.45).
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Pac, 45

Takas XapakicpuCTUKA TIOIYYACTCs, CClIM CITHDAib YIIPABASIONICH CETKY yneeT
MepeMEeHHbI  mar HaMOTKH. [lpH  YBEIMUCHMM  OTPHLATENLHOTO  CETOYHOrO
HANpsOKEHMs CeTKa MepecTaeT MpoNycKaTh IEKTPOHbl B TCX MECTaX, CAC €€ ar
MCHBIE, M ICKTPOHBI IIPOJETAT TOJILKO C TOH Yactd NOBEPXHOCTH KaToAd,
KOTOpas HAXOIUTCS MPOTHUB BUTKOB ¢ 0OMbLIMM maroM. YMeHblicHNE dQOEeKTURHOM
MOBEPXHOCTH Kat0/1a MPUBOIUT K YMEHIIEHHUIO KPYTU3HBI JTaMIIbI.

3. KoodmumeHT ycunenus neHTona

NT;
p= 2la

~ r
AUy

3aBHCHT OT pekuMa paloThl JTaMIibl U MOXeET ObiTh HOIbIIE THICAYH.
§ 3-5. ABOMHOE YITPABJIEHUE AHOHBIM TOKOM JIAMIIbI.
[lenroa, y KOTOPOro 3aiiMTHAas CETKAa WMeeT OTJCHbHBIA BBHIBOA, MOXET

MCMOAB30BATHCS KAK Jamila ¢ ABOHHbIM YIpaBICHHEM aHOJHBIM TOKOM (0T JIBYX
HE3ABHCHMBIX MCTOMHMKOB CHTHaMa puc.46).

57

N R

1

At
T Qw)bz
I "r‘: Cs -+

T &

L.._.ﬂ
‘ES* ~i

'S . 3 CeTO - .
K VHPABJIMOUICH CCTKE TOABOMTCH HAPSAKCHUE BXOAHOIO CcurHana (/(, akK

Puc, 46

3ALUTHON ceTKe HAIMPsOKCHNUE CIeUUAIBHOIO reseparopa U..

Viamenenue Hampsokesms Ha  ynpaBisiomel  cerke COTIPOBOXIAETCH
M3MEHEHHEM BCEX TOKOB nenTopa (/;,/,./,). UeM MeHblle MOTEHUMAN CETKH gl.

€M MEHbIIE ITH TOKM.
VisMenenne HanpsokeHus Ha 3aLIMTHOH CeTKe NPUBOAMT MEPEPAcTpPEIeNCHUIO
JNCKTPOHHOIO ITOTOKA MEXTY aHOAOM H DKPAHHOH CCTKOM.
[lpy yBenueHnH OTPHLIATEIBHOTO MOTCHLMATA CETKM 23 TOPMO3SIICe HoJe
BOJIM3H aHOJA YBCIMMMBAETCS M YacTh SIEKTPOHOB, IPONETEBIIMX IUICCKOCTh
IKPAHUPYIOLICH CeTKH,

BO3BpAIfalOTCd B HEE, YBEAUYIHUBAs f)KpaHHblﬁ TOX.

HAampAaxXeHUe Ha g3, TEM MCHLIIE J3JICKTPOHOB MPUHUMAECT Y4aCTHC B CO3JaHHH

AHOJIHOIO TOKA M TEM MCHBILE KPYTH3HA XaPAKTEPUCTHKH AHOAHOrO TOKa (puc.47).
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Puc, 47

BO3MOKHOCTS M3MEHATD KPYTH3HY XapakTepUCTUKH AHOAHOI0 TOKa JiaMmIibl
NO3BOIACT MCIIONBL30BATE TICHTON KaK JiaMily C NEPEMEHHBIMH NapaMerpamMu. Hpi/l

COBMECTHOM JEHCTBMH HanpskeHndi /. w U/, B aHOAHOH LieNM J1aMIibi BO3HHUKACT

TOK CJIOXHO# (hopMbl. B cOCTaB ITOr0 TOKA BXOAST NrAPMOHHYECKHE COCTABISIOLINE C

i .
ramu  f = £~ f . D10 gBrenpe uc B CYIEPreTepoiniHEOM
Jnp TJe I yep P

NPHEMHYKE JTF IPeofnA0RAHUS YacT

HMACMOre curuaia,

T g

PARIV: ueicu HPCOG})&SUB&HH% 4acTOThI HPUMCHAIOT CHCIA/IbHBIC

MHOI'OCCTOYHBIC JIaMIIbl.
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Haubonbiiee pacipocrpanenve tomyumna CEMHINIEKTPOHAA Jamia TrenTox
(puc.48).
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Puo.48

gl- cHrBaNbHas ceTka; Ha Hee nojaeTcs HANPSKEHHUE BXOXHOIO curHana U, ;
g2

,gd,- 'nrnalmpy}@myg COTKIA wMeInT Felo)is

IKPAHUDYIOMH
110CTOAHHOE Hanpsokenye U, ;

&3- ICTCPONMHMpYIOmAA CeTKa, Ha KOTOPYI0 [OHAcTCs  HanpsKeHHE
rerepopuna U, ;

£5- 3ammTHaY cerka.

HIna  npeoBpazosamms wuacroTh:  Tamoke NPHMEHAIOTCA  KOB

JIAMITBL, IA€ B OJHOM OQ/LIOHE TPHO-TeIITO, TPHOA-IIEHTOA ¥ T 1. )



60

Bormpocst [UIA 3aKpEIUICHHU MaTepuaia

1. IlepeqncnuTh OCHOBHBIE HEJOCTATKH TPHOJA

2. TlosicnsTh Ha3HaYeHHe DKPAHUPYIOMIEH CETKH B TETPOLE

3. Mzo6pasurk cxeMy BKIHOYEHHS TETPO/IA B JNEKTPUYECKYIO L{EMb

4. OOBICHATL NPUYMHY IPOBANIA B aHOJHOMH XapaKTEPHCTHKE TETpoaa

5. Kak ycrpansercs IMHaTrpoHHbIi 5QQeKT B IyyeBom TETPOAE

6. Kiz00pasuTb cXeMy BICIHOUEHHS IIEHTOa B SNEKTPUYECKYIO LIETh

7. ITosicHuTs Ha3HAYCHHUE 3AIIUTHOH CETKHU B IEHTOAC

8. Tlouemy B neHToAE BIMAHHE AHOANOTO HAIPKEHUA Ha BCIMYUHY aHCIHOTO TOKa
HE3HAYHTENLHO

9 OOLICHUTH TIPUHTTATI JIROAHONG YIDARACHUS AHO/IHBIM TOKOM B TIEHTOIC

10.IToyemy B neHTOAC 3HaYSHHS napameTpos M,S,R; Goabuie, yeM B Apyrux gamizax
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I'A30PA3PSIHBIE ITPUBOPKI SJIEKTPOHHO-JIYYEBBIE TPYBKH

4-1. QUBUYECKUE [MPOLIECCHI [TPH HPOXOXJEHUM TOKA YEPE3 TA3

Hapsany ¢ srexrpommivu TIpHGepamMe HIHPOKC HCTIONB3YIOTC puboph:,
pabota KoToprix ocuoBana Ha TIPOXOXKICHHH JNIEKTPHIECKOTO TOKA 9epes ra3. Taxue
npuGOpbI HA3BIBAIOT Fa30paspsIHLIMH WK HOHHBIMH,

Hocurensmu sapsnos s Ta30paspaRHbIX IPUOOPAX SBISIOTCS HE TONLKO
/ICKTPOHBI ,HO M HOHMI ra3a. [Ipu cToMKHOBEHMK 3TIEKTPOHA (3TeKTPOHBI BMECTE C
MOHAMH BCEI/Ia MMEIOTCS 3a CYET eCTECTBEHHOM WOHM3AIMH) C HEUTPANbHBIMHI
ATOMaMH I'a3a ,1IOCTe THHI PaCIIeIIFeTcs Ha TIONOKUTENBHBIN MOH ¥ CBOGORHbLI
WIEKTPOH. ITOT HPOLECC HA3BIBACTCS YAapHOH KoHu3auuel. TTonoXuTe b HbIe HoHL
HE NOHM3HPYIOT NONOKHUTENbHbIE ATOMBI, HO, YAApSASCh 0 KaTOL, BRIOMBAIOT W3 Hero
HTOPHHHBIC DNEKTPOHBI, TIOITOMY HpoLEece YAAPHO# HOHH3AIHMH — HENPEPHIBEH.

Omium u3 cpoiicte ras0paspaaxoro Ipubopa SBJISETCS TO, YTo ero
COTIPOTHBIICHUE H3MEHAETCS B NIMPOKAX HPEACNax U 3aBUCHT OT YAAPHOH HOHH3ALNM
1 BEIMIHHEL TOKa B erm. CONpPOTHBCHUE MOKET OKA3aThcs HAcTOJILKO MaJIBIM, YTO
IPHUBEAET K KOPOTKOMY 3aMBIKAHHIO HCTOYHMKA, Hoatomy nocnexoBarembuo ¢

UpubOpoOM BKITIOYAIGT COTPOTUBJICHHE, OrpAHIIMBAIOLICE BETUYHHY TOKA B Leny
(puc 49).
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Ilpu HexoTOpOM HaNPsHKEHNM HA 3NEKTPOAAX MPUGOPA B LS TOABHTCH TOK.
Haumenpimee 3nauenne HanpsDKEHMs IPH KOTOPOM BOHHKACT HOHM3AINS,
Ha3bIBACTCA HANPKCHUEM 3KHATAHUS.
Cxemoft prc. 49 MOXHO CHATH BOJIBTAMIIEPHYIO XapaKTEPHCTHKY mpudopa,

T.C. 3aBHCUMOCTD MAJICHUS HANMDINEHUS HA HEM O
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Ha ywactke 0-1 Hanpsokenye Mano U HOHM3AIMH He BO3HHKAET, TOK
HHYTOXHO MaJ, CONPOTHRIICHHE PHGOPA COUBMEPHMO C BETHMUYHUHOH COMPOTHBICHHUS
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pu nanpsxennn U=Usgy, HacTynaer npouece MOHM3alMHu, CONPOTHBACHHC
NMpUOOpa pe3ko Najiaet, TOK B UEIH CO3NAET NaAeHUC HANPSDKSHUS Ha
CONPOTHBICHHUH R, , TIO3TOMY HanpshxeHue Ha npuGope nagacr o 1.2.

Ecim ok B nenu Bospactaer (R, YMEHBIIAETCA ) TO JODKHO YBEHYATCS
Na/icHye HanpsHKeHMst Ha MpUbope, 0AHAKO Jaxe HeGOIBIIOE YBENUYEHYE
HANPsOKEHHA YBEJIMIMBACT HHTCHCHBHOCT MOHM3ALMA H YMEHBIUAET CONPOTHURBICHHE
npuGopa. ITUM OOBACHAELTCH HEM3MEHHOE HANPKEHUS, KOTOPOE B YCTAHOBUBLIEMCS

PEKMME HA3LIBACTCA HANMPSDKEHUE IOpenus (YI4acTok 2-3).
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Ha stom yyactke snekrpons: uiGHsatotes 101mK0 € MaJIoro y4acrkakaro/a
(XonoaHoro), a paspsa HassiBaetca TaeomMM. On XapaKTEePHU3YeTCs MAIbIM TOKOM,
SHAYHTENLHBIM HATIPSKEHHEM FOPEHUS H HE3aBHCUMOCTHIO HAMPSIKEHUS OT TOKA Ha
y4actke 2-3.

lla.m;}{eﬁmee TIOBBIUICHUE TOKA B LISNH BO3ZMOXKHO TONBKO IIpH 00bIIOM

HaMsKeHM (T.4), KOra nojt nefieTeueM nounod SomGapmiposkn katona,

NOCNIEIHUI Pa3orpeBaercs, a ¢ ero TIOBCPXHOCTH HAYHHACTCS TEPMOSJIEKTPOHHAS
mucus. KomiecTso anexTpones pesko BO3PACTaCT, 4TO MIPHBOAMT K PEIKOMY
YMCHBIICHHIO CONPOTHBIICHHS NPUOOPA M yMEHbIIECHNIO MACHHS HanpsHKeHHs
MOKILY sekrponamu 10 Benvduubt Uy, . . Paspaz, COIIPOBOMXNALOILMICS
TCPMODICKTPOHHON IMHCCHCH, HA3bIBACTCH 11YTOBBIM.

B npu6opax ¢ He nakamBaembiv Karo/1oM JyroBOH pasps 4011y CTHM
KpaTKOBPEMEHHO, HHAYE KAaTO/ PACILIABUTCA.

4-2. OCHOBHbIE THI1bI I'A30PA3PSIIHBIX ITPUBOPOB.

a) CraGutirpon.

[Ipumenseres ps HOARCPIKAHUS HANPSDKEHNS HA HATPY3KE HEM3BECTHbIM
NPH MI3MCHEHUH HAIIPSDKCHHUS UCTOYHHMKA WITH CONMPOTUBJICHYS HATPY3KH.
Hcnosmssyer croiicTsa Tieromero paspsna. Cocrout w3 Samiona u ABYX 3]IEKTPO/IOB
(aHoz,KaTozt). Banjion HanoaEew APTOHOM, HCOHOM M CMECHIC I'a30B.
Bonbramnepuas XAPAKTEPUCTUKA PUBECHA HA puc.5]
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Uer — HaNpsOKeHUE CTACHIM3AIMU (FOpEHus);
Tin — HAMMEHBIIMI TOK, HEOOXOXUMBIH LI rOPEHHs CTa0UIMTPOHA,
Inax — MAKCHMAJIbHBIN TOK IIPH KOTOPOM HANPSDKEHHE Ha CcTaOHIIMTPOHE

ocraeTcs paBHbiM Uc.

Cxema RKIOUYEHHS cTabKIMTPOHA PUBEIeHHA Ha puC.52.

AL 1

i (D

j |

Tax Kax Harpyska u C'ra()}mm‘p(m COEIMHCHBI NIapaiCibHO, TO
— — —¥1 *
UCT—U['h—U HCT’URO“L HCT"I R6

rne Rg— GanacrHoe conpoTusieHye.

Hpﬂ VRBEINYCHUHN UPIC , COIIPOTUBJICHUC CTaﬁﬂ.’lHTp()Ha YMEHbIIACTCA, 4 TOK

4ePe3 Hero YBEIHIUBACTCA.

== I e ~.
3a cuer yroro yeemuauBaerca Hanpmokerne Rg . Ue=Up ocraetes

HEHW3IMCHHBIM.
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Tpu ymensmenna Uyer Tok gepes crabiummpon yMeHbiaeTcs, a

HMIDSKCHHAC HA craﬁmmpoac HE MCHSACTCH.
Hanpﬂme}me Ha Harpy3ke¢ ocTtaercqd NOCTOAHHbIM HE TOJIbKO IIPH U3MECHCHHH

HAPSKCHHAS HCTOYHUKA, HO ¥ TTPH M3MCHCHHH camMoi HAarpy3Ku.

0) I'azorpon (puc.53).

OTo razopaspsiHai JBYXINEKTPOIHAS JlaMIla ¢ HAKATHKAEMbIM KATOIOM, B
KOTOPOM HMCIOb3YETCA PAa3HOBH/IHOCTh JYTOBOIO paspsja. ['a30TpoHsL UMEIOT
MOLbHBINA OKCHAHBIHA KATO H 3aNOJHAIOTCS UHEPTHBIM ra3oM. Hampsxenne: -
3KUTaHKS HA3bIBAIOT MUHHMAIbHOE NOJOKHTENBHOS HAIIPSDKEHHE Ha aHoAe, TIPH

KOTOPOM B Ia30TPOHEC BOZHHUKACT MOHM3AHMA.

3710 HanpshkeHue 00BIYHO HEBEMKO, TAK KaK YXKe HpH 3TOM
HANPA>KEHUH CKOPOCTH 3NIEKTPOHOB JIOCTHTAIOT BEJIHYHH,
JIOCTATOYHBIX JUIS BO3OVKICHUS UOHM3ALMM.

VioHm3auus MOXXET BOSHUKHYTD U [P OTPHIATEIHLHOM
HaUPSKEHWA Ha aHOjie. MUHMMAaNLHOE OTPHLIATENbHOE
HAIpHKEHNUE HA AHOJE, NP KOTOPOM NPOA0IIKAETCS
HOHM3ALMA, HA3HIBACTCA HAPSLKEHKHEM 00paTHOTo 3axurants (Uos,).

Ipu 370M BaPSDKEHUH CKOPOCTH [IOJIOKUTEILHBIX HOHOB CTAaHOBUTCA
JIOCTaTOYHOH, 9TOOBI BHI3BATh BTOPHYHYIO SMHCCHIO € MIOBEPXHOCTH aHO/A.

Buity 00bIIOH MAacChl HOHOB JUIA 3TOr0 Tpedyercs nose Gopimeii
nanpspkeHHocTH, nodtoMy U,g,=1000B.

Ecnu ra3oTpoH BKIIOYHTS B LIEMb [IEPEMEHHOT0 TOKA ¢ HANPSDKEHIEM,
MEHBITMM Ugp, TO FA30TPOH OYET 3@KHTATLCA H IPONYCKATh TOK TOJBKO BO BPEMA
UOJOKHTENBHOTO HAPMKCHKA Ha aHOJE, T.€. B 3TOM Cilydae rasoTpoH obnanaer
O/IHOCTOPOHHEH IIPOBOAHMOCTBIO ¥ MOXET UCTIONB30BATHCA 1714 BHINPSIMIICHUS

NCPEMEHHOIO TOKA.
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B) Tuparpon (pucio54)

3TO ra30paspa/Has lamna, B KOTOPOii HMeeTCs CeTKa. baiutoH 3anoaHserca
napamy PTyTH, BOJIOPOIOM, HHEPTHHIM razoM. CeTKa CHyXHT A yHpaBieHHs
BETMYMHOMN HANPOKEHHS 3aKMIaHUA U Pacionaraercs Tak, yTo0bi 2JEKTPOHHOE 1100€e
aHO/Ia HE TIONAAANo HA KATOM, MUHYS CETKY.

- J__ OaHuM 13 CBOVCTB THParpoHa SBASETCS TO, 4T0
HAOPSHKSHUE Ha CETKE He BIMET Ha BCAHYMHY ToKa
paboTarouiero TAPATpoHa. 1o 0OBACHAETC
HelTpansanueil OTPHUATENLHON 3apAJa CETKH

puc 54 NOJIOKHATEIBHBIMA HOHAMMU, OCEBLUIMMM Ha HEM.

IMoreHunan CeTku OCTaeTcs UPAKTHYESCKH PABHBIM HYJTIO, TIO2TOMY
HU3MEHEHHE OTPHLIATEIFHOTO HANPSDKEHHS HA CeTKE (B Mpejenax HECKOJIbKM
JIECATKOB BOJbT) HE M3MEHSIET MPOIECCOB B AHOAHOMH LIETH H HE TIO3BOJIIET NIOTACHTh
THparpox. Harpspkenue Ha ceTKe ONpEAENAeT HAIPSHKECHNE 3WKUIaHNs THPATPOHa,
N09TOMY 32KEYb THPATPOH MOXKHO YBETMUEHHEM aHOJHOMO NOJOXKHIEIBHOrO
HAITPHKCHUA Ha AHOJE WK YMEHbIICHHEM OTDUTIATEITRHONO HAIDSIKCHUS Ha CETKE.

THpaTpoH HPHMEHSIOT B Ka4eCTBE HIEKTPOHHOrO pele.

4-3 HASHAUYEHUE U TULIBL DJEKTPOHHO JIYYEBbBIX TPYBOK
(OIT)

3JIT npencrasnmor co0oi pasHoBuaHocTy DBIL. SBnascs nmpakrigecku
GesuHepuroHHeiM pubopom, 3JIT no3sonser HadmoaaTe MPOLECCH BEChbMa Matoi
JUIMTEIBHOCTH, ¥, B OOHIEM ciTyuae, IpeiHa3HavueHa i HaOHoACHHA

HEpPEOMIECKHX M HENEPEOIECKHX MEKTPOHHBIX poueccos. B Tpybkax

HOPOUCXOIHT MPeoOpa3oBaHue INEKTPHIECKHX CUTHAIOB B BUIHMMOE H300pakenne. K

TaKUM TPYOKaM OTHOCAT KHHECKOIIBI, HHANKATOPHbIC PafHoaKkaliOpPHEbIE TPYOKH,

ocipuiarpaduEecKie TpyOKM v T. 1.
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DJIT no ciocody GOKYCHPOBKH M OTKIOHEHMS J1y4a ACAATCS HA [(Ba
OCHOBHBI3 THTIA!

1. OJIT ¢ 2nexTpHecKUM YHPaBICHUEM, B KOTOPbIX POKYCHPOBKA H
OTKJIOHEHHE JIy4d IPOH3BOITCS NEKTPHICCKHM TI0JIEM.

2. OJT ¢ MarHMTHBIM YTIPABAECHMEM, B KOTOPbIX (BOKYCHPOBKA 1 OTKJIOHEHHE
Jiy4a [POU3BOAUTCA MArHUTHBIM [TOJEM.

Huoraa ucnoassyercs kOMOMHAIMOHHOE YOPABIEHHE J1y4OM (KMHECKOT).

DJIT cocTOUT U3 TPEX OCHOBHBIX JIEMEHTOB:

-~ JIEKTPOHHOM NYIIKM, CO3NAONIEH Y3KUI YICKTPOHHBIH 1YY,
HalIpaBJeHHbIH BAOIIL TPYOKH;

- OTKJIOHSIOIUIME CHCTEMBI (U1t OTKIIOHEHH JIyya 0T ocH TpyOKh);

- GayopeciMpyIouIero SKpana Ul HHIKKALMH NONOKEHUS HIEKTPOHIION)

yua.

4-4 DNIEKTPOHHO-JIYUEBAS TPYEKA C DJIEKTPOCTATHYECKHM
YIPABJIEHWEM (puc.55).

a) DNeKTpOHHAA TTyLIKa.

B cocTas 31eKTPOHHOM MyIIKH BXOAAT: KATOJ, YIIPABISIOUIMI DIEKTPOR,

11CPBBIN U BTOPO# aHO/1bI.

/fﬁ o
[]n%-:ﬁ.,tj;-_.;,.*:l:.—_. i i

;,.J L_.._..‘JL ' ] ey

0 ’ “L‘*‘}—GL—-R; +F

- F . SPROCTH q,OKyc ] ’ p'“c 55



68

Karoz (oxcuambtif) HMEET ILIOCKYIO ITOBEPXHOCTH H 3ACKTPOHBI U3MYYAIOTCH
Y3KUM JIYYOM B HallpaBlIeHUH Kpasa.

Y RpaBIsoLIMi NEKTPOT NPE/HA3HAYEH 1S PETYIMPOBKH SPKOCTH NISTHA HA
SKpaHe. BeIoHeH B BHIe HWIHHAPA, OKPYKAIOMET0 KaTox.

Ha ynpasnsmoumii xaron nosaercs neGonmsimoe orpunarensuoe
OTHOCHTE/IbHO KaTo/Ia HanpsoKeHue. M3MeHss 310 HanpsokeHHe NOTeHIATbHEIM
METOJ0M ‘SPKOCTB’ MOXHO PEryIUpOBaTh BETMYMHY TOKA JTy4a (2HOJIOTHIHO
BIIISIHHAIO YNIPAB/IIOIICH CETKA Ha aHOaubii ToK). [Tepratii v BTOPOI aHomb! A 1 A,
BBIIIOHCHBI TAKOKE B BUC IHIMHIPOB, HO BTOPO# umeeT Goubimmii mamerp. K
NEpBOMY aHOAY noasoauTCa Hanpstkenue +300+1000B. Ha sropoii anoa nomaercs
6onbmiee Hanpsxenne 1000+160008.

[Ipurimn paGotst TpyGku coctout B cnemyionem:

Karton wsnyuaer anexrponst. [Toa jeiicrBuem IEKTPOHHOTO NOIST MENULY
TICPBLIM DNCKTPOHOM U KATOAOM 3JICKTPOHBI NIONIYYAIOT YCKOPEHHE U IPOAETAIOT
CKBO3b JMaparMer B niepBOM anoie. M3 NepBoro aHoa d1eKTpOHb PACXCARTCS B
BHJIC Y3KOTO PaCXOAIIErocs Jy4a.

DIEKTPUUECKOE 1107IE MEKAY NEPBBIM I BTOPBIM AHOAOM HA3LIBACTCS
MOKYCHPYIOMUM, 0HO WIMSHICT TPASKTOPHY ICKTPOHED TAK, HTO BLXOAR 13
BTODOIO 2HOMA 3NCKTROME! ABUraioTes | npulmoKancs

PoKYCHPOBKA J1v4a B HEKOTOPOH CTENESHH OCYMECTRIACTCS VIPABISIONNM
YIEKTPOAOM, LPH O0JIbLIEM OTPHIATEABIIOM HIOTEHLMANE JIyY cyxkaercs. OAHAKO
OCHOBHas (JOKYCHPOBKA /y4a NPOM3BO/IHTCA CHCTEMOM aHO0B Ay i A,

Morenuuman sroporo anona A, BHILIC, 4CM OTCHLUHAN 1iCpBOro Ay, Mexy

HiMi GODA3YETCA MOJIE, HALPABACHHOC A OT K A (puc.56).
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Ha snexrpon , nonasaronmii 1o71e, NEACTBYeT CHila, HanpaBlieHHas B
KaKJI0M TOUKE 1101 [0 KACATeIbHOM K CulioBoH muumy. IpononbHas COCTaBIAIOIIAs
ACHCTBYET Ha 3NEKTPOH ¢ CHIO Fi=-eE; yckopsroweit ero ons OCH TpYOKH.
Ionepeunas HEHCTBYET Ha 31eKTPOH ¢ CHIOH Fy=-eE,, npwxumaromeii ero x ocH
Tpybru. Hosromy orexrpon, Beiierusiiiii NOJIE IOA YIOM A K OCH, 110 Mepe
CBOCT'O JIBIKEHHSA OTKJIOHSIETCS K OCH TPYOKH. (Ipnem, vem Gonsime yron A, Tem
osbine cua, IPWKUMAaIOMAs ero K ocH). Ha yuactke Broporo anona KapTHHa nojs
MHAS M JNICKTPOH OTKJIAHAETCH OT 0CH TpyOxu. OaHAKO AEHCTBHE HOMS Ha yYacTKe
IICPBOTO aHOAA NpeoGnanaet Haa AeHCTBHEM 110718 Ha Y4acTKe BTOPOro aHoaa 1o
CIICAYIOHIUM NpHYHHaM:
1. nepBbIit anoa MMeeT MensmmiL AHAMETD, HeM BTODOH, M, CIe0RaTEbHO,
MU0 SMEKTPUYIECKHX CHITOBIX JIHHH] BOMH3M 0cH TpY6KK GoMtbiue na
Y4acTKe [1epBoro anoxa.

2. DREKTPOHBI ABHIAOTCH 1O BTOPOMY aHOJTy ¢ yCKOpeHHeM, T.e. IpOXOAsT
HEONArONPUSTHEIIN yYacToK ¢ Gobiei CKOPOCTHI0, 9eM Y4aCTOK NepBOro
aHona.

B cumy sroro TPACKTOPIE SNEKTPOHHOTO Jiyda B Tpy6ke Oyzer umers
CHCAYHOIII BUJT (pHCST).

T
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puc 57 ‘ /

Tpaexropus snextponos, TIPOMICAIINX TIOJIE AHOOB A Ay, NepecekaoTcy B

rouke F. M3menss noreHunan nepsoro amoza HOTEHUMOMETP (JOKYC , MOMKHO

PEryIHPOBaTh HAPSKEHHOCTD d)oxycnpylomem HOJIA TakuM 00pa3oM, 9To Touka F
OCTACTCA Ha 3KpaHe
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6) Oxpan

TIpH MAJICHAH Ha SKPaH JIEKTPOHOB UX KMHETHIECKAA JHEPrUsd 9aCTHIHO
APEBPAIAcTCs B CBETOBYIO, T.K. 3KPaH NOKPHIBACTCA CIICIMAIBHBIM BEILECTBOM,
cnocofHmM drryopecumporars, T.e. CRETUTCA B MecTax OoMOapIHpOBKH €re
3IEKTPOHAMH . CBETSILHECH TTOKPHITHA JKPAHOB, Ha3BIBAIOTCA JHOMHHOGOpaMu,
ONPEACISIOT CBCTA U JUIMTEIIHFHOCTh CBEYCHHS 3KpaHa, Jyd BHIOUBaeT U3 9KpaHa
BTOPUYHBIE DNEKTPOHB, KOTOPbIE YJIARTHBAIOTCS MPOBOASIIIM IPAaQUTOBBIM CAOEM —
aKBAJIAroM, HAHECEHHLM Ha BHYTPEHHIOIO TIOBEPXHOCTD TPYOKHU. Kpome Toro
aKBaziar BHITIONHAET POJIb JJIEKTPOCTATHIECKOTO IKPaHa, MPeIoXPaHIoOIIero
3JIEKTPOHHRIH MOTOK OT BO3/ICHCTBUS BHEIIHUX ITONEH.

[Tpu sxcrutyaranmy DJIT HeAb3s JOATO OCTABIASTD JIy4 HEMOABIDKHBIM, T.K. B
MECTE HAXOXKACHUS Nyya ocnabnsercs spkocTh. Pabotars mpu 6071b1LOH SpKOCTH

Jyda MOOKHO JHIb B TEYEHHH KOPOTKOI'O BDEMCHH H TOJBLKO, €C/IM OH NEPEMEINAcTCs

T10 3KpaHy.

B) OTKNAOHTIOMAT CHCTEMA.

OTKIONMIOMIAY CHCTEMA COCTOMT M3 ABYX NGp B3GMMHO NCPIICHAMKY IAPHDIX
TUIACTHH, TTO3BOJISIOIIHNX NOJTYMMTh Ha dKpaHe TpyOkH rpaduk HCCiCIyeMOro
Tiporiecca B NMPAMOYFOJIbHON CHCTEME KOOPAMHAT.

Jast OTKJIOHEHHS JTy4a 10 TOPU3OHTANM (IMHUS Pa3BEPTKH)

Ha mnacruns XX nogaercs muioo0pasHoe HAOPAKEHUE, H3MCIBIIOILIEECS 110
[EPHOHICCKOMY 3aKony. [1pH 9TOM CKOPOCTh NEPEMEILEHHS JTy4a 110 JKpaHy Oyaer
[I0CTOAHHOM (T.X. HanpspkeHue mineino). Toraa myy npoiner 3a passoie
FPOMEKYTKH BPEMEHH OJMHAKOBbIE PACCTOSHMS BIOJb JIUHMM Pa3BepTKH. Ot
OBICTPOTO M3MEHEHMS JIABUHO OOPa3HOTO HANIPSOHKECHUA 3aBUCHT CKOPOCTD JIBIDKEHUSA

Jyya 1o 3KpaHy. AMIDIMTY/Ia HanpspkeHHs pasBepTkH U, ONpeaenseT BETnUnuHy

OTKJIOHCHMA JIYHA,T.C. JNIMHY JTHMHUM PA3BEPTKH.
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K BepTUKATBHO OTKIOHAIOMAM [L1ACTHHAM Y'Y HOABOUIICH NCCHEIYEMOC
Hanpskenne (norycrsM, U=UpySin Wt ), nepemeuiaronee sy 1o seprikann | Ipn
OQHOBPEMCHHOM BO3JACHCTBIN HANPSKEHMH PA3BEPTKH M CUHANA J1y4 Oy et

TIPOYEPYHBATL HA DKPaHe IUarpaMMy MCC/IEIyeMOro HanPHKEeHHs (puc. S8)
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Jns ueHTpupoBanys W300paKEHNS HaTpsKeHUs Ha iacTuiax XX u VY
KPOME IICPEMEHBI HAlIPLKEHHIT HOAGFOTCS NOCTOSHHBIC HANPSKEHNS, BEITUHHY
KOTOPBIX MOXHO PEryJIHpOBaTh B TEM CaMbIM NEPEMENIATh H30OP@KEHUE 110

BCPTHKATH W FOPH3CHTAIIH.

OJIT ¢ MarHuUTHBIM YNPABJICHHEM UMEET Dl IPEHMYIIECTB nepes Tpyokamu

{TPOCTATHUECKHM YIIPaBACHUEM:

1. Caersimeecs nisTHO nonywaercs Ha SKpaHe MEHbIIE.

2. I'eomerpuueckas juiiHa QOKyCHpYIOUIE CHCTEMbI, PAcnoN0KEeHHOI BHe
TPYOKH, NI0NYHaeTCsl MEHbBLLIE, TI03TOMY TOPJIOBHHA TPYOKH MOKET GbITh
CAeNIaHa KOPOYe.

3. MOHO nony4uTh 50abMOH YrOX OTKIOHEHHS Iy4a, T.K. BHYTPpH TpYOKH

ner rtacTad. Hostomy skpas umeer Sosmuiod pasMep.
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Bonpock! s 3aKpenieHds MaTepHania.

. V3o6pazurs cxeMy BKIIOYEHUS I'a30paspsaHoro npubopa B
SIEKTPHUECKYIO Helb. KakoBo Ha3HaYeHHE OTPaHUYHTENBHOTO
COTPOTHBICHUS?

. O6®sicHNTE IPUYMHY HEM3MEHHOCTH HANPMKEHNS Ha YU4aCcTKe TICIONIero
paspsiia.

. Cxema BKIIIOUEHHS CTaOMIMTPOHA B HIEKTPUYECKYIO e, [Ipunmmn
CTAGIM3ALMHE HAOPSHKEHIS. ’

. HasznauyeHue 31eKTpo/IoB dAeKTpoHHOM Imytiky DJIT.

. Kax m3mennTs nosioskenne Touku “F” Ha 3KpaHe Npy yBeAHUCHUH
HanpsKCHUA BTOPOTO aHOJA.

. Kak u3MeHuTb APKOCTH MTHA HA IKpaHe TPYOKK, CCAN YBEIMUHUTD
HanpsKEHUE HA YIIPABISIOWIEM JIEKTPOae

. TTosCHUTB NPUHIKMN NOAYYEHHA U300PAKEHMS UCCACTYEMOID

HanpspkeHus na skpane 2J1T.
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