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OBIIUE PEKOMEHJIALIMM MO W3YUEHUIO JTUCLMII-
JUHBI «QJEKTPOHUKA»

HucnumivHa «3JIEKTPOHUKA) U3Yy4aeTcs CTyACHTaMH, KaK MPaBHIIO,
BCEX TEXHMYECKUX CHEIUATbHOCTEH W HaIpaBJIECHUN MOATOTOBKHM OaKasiaB-
POB WJIM KakK OTACNIbHAs AUCITUILINHA, YUK B COCTABE JTUCIMILUIMHBI «IJIEK-
TPOTEXHUKA U JJICKTPOHHKaA». B 3aBUCMMOCTH OT TpeboBaHuil demepanb-
HBIX TOCYAapPCTBEHHBIX 00pa30BaTelIbHBIX CTAaHAAPTOB BBICIIETO 00pa30Ba-
HUS U C YYETOM YTBEP)KJICHHBIX yUYCOHBIX IIAHOB IO TEM HJIM HMHBIM CIIE-
IIMAJILHOCTSAM W HaNpPaBJICHUSM MOATOTOBKHM OaKaJaBpOB Ha3BaHHUE HM3ydae-
MOM CTyJCHTaMHU JUCIHUIUTMHBI MOXKET OTINYATHCS OT HCTOPUUYECKHU TTPUH -
TOTO Ha3BaHMS «IJEKTPOHUKAY». TakKe JJIs pa3HbIX CIICHAIBHOCTEH 1 Ha-
IpaBJeHUN MOJATOTOBKMA OaKaJdaBpOB OTIWYAETCS O0BEM HM3ydaeMOM Juc-
IIUTIIMHBL 1 e€ cojfiepkaHue (IMepeueHb pa3fiejioB U TeM), MpUYeM BechMa
CYIIIECTBEHHO.

Lens manHOM PabOTHI — JaTh CTYJASHTY OCHOBHBIC IMOHSTHS, TCPMUHBI
U ONpPEACIICHHS, KOTOPBIC JOJDKHBI MOCITYKUTh 0a30i M CBOCOOPa3HBIMU
BEXaMH IPU M3YYCHHH OCHOBHBIX Pa3JiesiOB, BXOAAIIUX B KJIACCHUYECKYIO
JTUCHUIUIUHY «DJIEKTPOHUKA.

[Ipu camocTosTENbHON pabdOTe MO M3YUYECHHUIO AUCHUIUIUHBI «JIEK-
TPOHUKA» CTYJIEHT AOJKEH TBEPAO MOMHHTH, YTO 3HAHMS HE MPUOOpeTa-
I0TCSl pajay 3HaHuil. [ u3ydeHus: JaHHON NUCHUIUIMHBI HY>KHbI 3HAHUS U
KOMIIETEHIIMH, MMOJYyYEHHbIE U OCBOCHHbBIC MPU M3yYeHUU (U3UKH (B mep-
BYIO OYE€pEIb pa3Jieibl JIEKTPUYECTBA U MAarHeTU3Ma), JIEKTPOTEXHUKU U
BbICIIEH MaTeMaTuku. Jlaxke 3HaAHUSA U KOMIETEHIIMU, TTOJy4EHHBIE U OCBO-
CHHbIC TIPU U3YYEHUU NUCHUIUIMHBI «H)XeHepHas rpadukay MpUroAsTCs,
B€Jlb AJICKTPOHHBIE CXEMbI U CXEMbl 3aMEIICHUS 3JIEKTPOHHBIX YCTPOUCTB
HEOOXOAMMO YMETh «YUTaTh» U 4epTUTh! B CBOIO ouepenb 3HAHUSA U KOM-
NETEHIIUU, TTOJTYYEHHBIE U OCBOCHHBIC MPU U3YUYECHUM JUCHUILUIMHBI «DJIEK-
TPOHHKa» HEOOXOIUMBI OYIYyT CTYAEHTY MPU HU3YYEHUU TMOCIICAYIOIINX
npOPUIMPYIOMKNX TUCIUIUIMH, a TAKXKE B MOCIEAYyIOIIeH mpodecCuoHaIb-
HOU JIESITETIbHOCTH.

JlaHHOE METOIMYECKOe MOCOOME MOCTPOCHO CIAEAYIOIIMM 00pa3oM:
OCHOBHBIE TTOHATHS, TEPMUHBI U ONIPEACIICHUS PACIIPEACIICHBI 110 Pa3ieiiaM.
Pa3zgenbl mpuBeneHbl B TOM MOPSJIKE, B KAKOM OHH MPEJICTABJICHBI B 00JIb-
IIMHCTBE YYEOHUKOB MO 3JEKTpOoHUKE. [[OHATHS, TEpMUHBI U ONPEACICHUS
BHYTPH pa3/iejIoB MPUBEJICHBI HE B alI(paBUTHOM TOPSJIKE, a B TOM MOCIEI0-
BaTEJIbHOCTHU, B KOTOPOW OHH, KakK MPABHUJIO, BCTPEHAIOTCA MPU HU3YYCHUU
COOTBETCTBYIOILIETO pa3jiena yueOHUKA. DTO JIOJDKHO OOJETYUTh CTYJICHTY
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U3y4YEeHHE MaTepuaia 1Mo y4eOHUKY: MPOYUTal ONpe/ieJICeHUE COOTBETCT-
BYIOIIIETO TEPMHUHA, a 3aTEM Hallle) ero B yueOHuke. nmu Hao0opoT: BCTpe-
TWI B y4eOHUKE TEPMHUH U HAllIesl ero OObSICHEHUE B JAHHOM METOUYe-
CKOM TmocoOuu. PexomeHayercss clemyrolmuid MOpsSIOK HCIOJIb30BaHUS
JaHHOTO METOAMYECKOro MOoCcOoOUs: BHa4alle O3HAKOMUTHCA C OCHOBHBIMU
MNOHATUSIMU, TEPMHUHAMH M OIPEACICHUSMU COOTBETCTBYIOIIETO pasjelia
JaHHOTO MOCOOUs, a 3aTeM MPUCTYNUTh K U3YYCHHUIO aHAJIOIMYHOTO pasje-
Ja ydyeOHUKa WM y4eOHOTO MOCOOUs MM COOTBETCTBYIOLIEIO METOAUYE-
CKOT'0 yKa3aHHs K JJabopaToOpHOil padoTe.

Psn npuBeneHHBIX TEPMHUHOB W OIpENENIeHUN MOTYT OKa3aTbCsl 3Ha-
KOMBIMH CTYyJIEHTaM, TaK Kak ObUIM H3y4deHbl B Kypce ¢usuku. [Ipu s3Tom
OJTHA U T€ K€ TOHATHUS MOTYT UMETh OTJIMYHOE OMPEJEICHHE, YTO 00BsIC-
HSIETCSI TEM, YTO AJIEKTPOHMKA — 3TO HAayKa O MPAKTHUYECKOM HCIOJb30Ba-
HUU SIBJICHUH, TMPOUCXOAIIUX B MPOBOJIHUKAX, JTUIICKTPUKAX U TOTYIIPO-
BOJHHKAX, B TO BpeMs Kak (PU3MKa M3y4daeT ITHU SIBJICHUS C TEOPETUUECKOMN
TOUYKH 3pPEHUSI.

Crnenyer oOpatuTh BHUMAaHHE, YTO Ha3BAaHWE Pa3/IeNIOB JIAaHHOTO Me-
TOJIMYECKOTO MOCOOUST MOXET OTIUYAThCS OT Ha3BaHWU, MPUBEIACHHBIX B
pa3HBIX y4eOHHWKaX WM B pabouMX IporpamMmax JUCITUIUIMH, COOTBETCT-
BYIOIIUX KJIACCUUECKOUN NUCIUIUIMHE « DIEKTPOHUKAY.

B OubnmorpadgudeckoMm crmcke, MPUBEIEHHOM B KOHIIE JTAHHOTO Me-
TOJIMYECKOTO MOCOOMs, MPUBEIACHBI JAJIEKO HE BCE YUEOHUKU M y4eOHBIS
oCcOOus, KOTOPBIMU MOXHO BOCTIONIE30BATHCS TIPU U3YUCHHUH JUCITUTLTMHBI
«Inektponukay. CTyleHT BIIpaBe caM BbIOpaTh ceOe y4eOHHMK M3 4ucia
T€X, YTO PEKOMEHAYET MPENoaBaTelb, WM €CTh B HAJTMYUU B OUOIHUOTEKE.
PekoMeH1yeTcsl MosIb30BaThCA OJAHUM YYEOHMKOM, HO KOTJa Kako-In0o
BOIIPOC U3JI0KEH B HEM HEJOCTATOYHO SICHO WJIM BOBCE HE HAILIE] OTPaXKe-
HUS, UCTIOJIb30BaTh APYTroM y4eOHUK WU yueOHOe TocoOue.



1 ObIIUE CBEJAEHUA

ODJIEKTPOHUKA — 3TO OTPAClb HAYKU U TEXHUKH, uzydaromas: 1) ¢pusu-
YECKHE SIBJICHUS B AJIEKTPOBAKYYMHBIX U IMOJYNPOBOJHUKOBBIX MpHOOpax,
2) BIEKTPUYECKUE XAPAKTEPUCTHUKUA W TNapaMeTphbl 3JEKTPOBAKYYMHBIX U
NOJIYITPOBOJAHUKOBBIX MPUOOPOB, 3) CBOMCTBA YCTPOMCTB U CHUCTEM, OCHO-
BAHHBIX Ha MPUMEHEHUU 3JIEKTPOBAKYYMHBIX U MOJYIPOBOJIHUKOBBIX MPH-
OOpOB.

[lepBOe U3 3THX HAIPABJIECHUIN COCTaBISET OCHOBY (DPM3UYECKOM DIICK-
TPOHUKHU, BTOPOE U TPEThE HAIIPABIEHUS - TEXHUYECKOM 3JIEKTpOoHUKH. Kak
OJIHY M3 00JacTedl B TEXHUYECKON BJEKTPOHUKE MOXHO BBIICIUTH MPO-
MBIIJICHHYIO 3JICKTPOHHMKY, KOTOpasi CBsSI3aHAa C MPUMEHEHUEM DJIEKTPOH-
HBIX YCTPOMCTB B Pa3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH U OOCITY>KUBAET
ATH OTpaCiv YCTPONUCTBAMHU U3MEPEHUM, KOHTPOJIS, YIIPaBJIEHUs, Ipeodpa-
30BaHUS AJEKTPOIHEPTHHU, & TAK)KE TEXHOJIOTHYECKUMHU YCTAaHOBKAMHU.

B 351eKTpOHUKE MOYKHO BBIJEIUThH YETHIPE IJIaBHBIX 00JIACTH MpHUMeE-
HEHUS 3JIEKTPOHHBIX MPUOOPOB: JIEKTPOCBS3b, PAAUOSIECKTPOHHYIO allla-
paTypy WIHPOKOTO NMPUMEHEHUS, BBIYUCIUTEIBHYIO TEXHUKY M TEXHHUYE-
CKYI0 KHMOEpHETUKY, MPOMBIIIJIEHHYIO JIEKTPOHUKY. B COBpeMEHHBIX ycC-
JOBUSIX 3T OOJACTM YACTHUYHO MEPEKPHIBAIOT JPYr Jpyra, Hampumep,
CPEACTBA BBIYNCIUTEILHON TEXHUKHU TaK WM UHAYE TIPUMEHSIOTCS BO BCEX
YKa3aHHBIX 00JAaCTSIX MPUMEHEHUS AIEKTPOHHBIX PUOOPOB.

OJIEKTPOCBA3b OXBAThIBAET HECKOJBKO HAIIPABJICHUW TEXHUKH: pa-
JIUOCBA3b, PAIMOBEIIAHUE, TEIIEBUICHUE, 3BYKOBOE BEIIAHUE, aBTOMAaTHY E-
CKYIO DJIEKTPOCBSI3b, MHOI'OKAHAJBHYI 3JEKTPOCBS3b, PAAUOPEICHHYIO
CBsI3b, KOCMUUYECKYIO CBS3b, BOJIOKOHHO-OIITUYECKYIO CBS3b.

K paanossieKTpoHHOM annapaType MHUPOKOro MPUMEHEHHS OTHOCST B
OCHOBHOM OBITOBBIE PaJMO3JIEKTPOHHBIE YCTPOMCTBA: PAJIUONPHEMHUKHU,
TEJIEBU30PbI, JIEKTPOPOHBI, MArHUTO(OHBI, MY3bIKaJIbHbIE LEHTPBI, YCT-
poiicTBa OBITOBOW aBTOMATHKH, 3JEKTPOHHBIE YAChI, JIEKTPOHHBIE UTPYLI-
KW U JIp.

BoluncnurenbHas TEXHUKA U TEXHUYECKask KMOEPHETUKA CBA3AHBI C
pa3paboTkoi U mpuMeHenrnem DBM, aBToMaTH3UPOBAaHHBIX CUCTEM YIIpPaB-
nenust (ACY), cucrem aBTomaTu3upoBaHHOro npoektupoBanusi (CAIIP),
aBTOMATU3UPOBAHHBIX HH(POPMALIMOHHBIX CHCTEM, aBTOMAaTHU3WPOBAHHBIX
OOy4YaroIMX U KOHTPOJIUPYIOIIMX CHUCTEM, TMOKHMX aBTOMAaTHU3MPOBAHHBIX
IPOU3BOJICTB U JIp.

[IpoMBbIlILIEHHAS 3JEKTPOHUKA BKJIKOYAET anmnaparypy HpOU3BOJICT-
BEHHOU CBS3U, U3MEPUTENBHYIO aNaparypy, yCTPOMCTBA 3JIEKTPOIUTAHUS,
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000py/ZIOBaHHUE ISl CTAHKOB C YMCJIOBBIM IMPOrPaMMHBIM YIIPABICHUEM,
anmnapatypy aBTOMATHKH, TEICYIPABJICHHUS, TEIEMETPUH, MEIUIUHCKYIO
amnraparypy, JJIEKTPOTEXHHYECKOE U SHEPreTUYECKOe 00OpyAOBaHUE, arll-
naparypy paavoiOKaluM, JIA3€PHYI0 TEXHUKY, SACPHYIO DJIEKTPOHHKY,
OMOJIOTHYECKYIO JIEKTPOHUKY U JIp.

OJIGKTPOHHBIE MPUOOPBI — OTACIbHBIE HEPA3JCIUMbIC KOMIIOHEHTHI,
ABJIAIOIINECS OCHOBOW IJISI OCTPOEHUS PATUO3JIEKTPOHHBIX YCTPOMCTB U
cucteM. MX ucnosib3yroT COBMECTHO C AJIEKTPOTEXHUYECKUMU BJIEMEHTAMU
(pe3uctopaMu, KOHJACHCATOPAaMU M UHAYKTUBHBIMH KaTYyIIIKaMH) U 3JIEMEH-
TaMd KOMMYTAIlMOHHOM anmnapatrypbl. OCHOBHBIMH THUIIAMU 3JICKTPOHHBIX
NpUOOPOB SIBJISIOTCSI AJIEKTPOHHBIE DJIEKTPOBAKYYMHBIE MPUOOPHI, HOHHBIE
AJIEKTPOBAKYYMHbBIC WJIA Ta30pa3ps/iHble MPUOOPHI, MOJIYIPOBOIHUKOBHIE
pruOOpPHI, UHTETPAITbHBIE MUKPOCXEMBI.

K 2JIeKTpOHHBIM 3JICKTPOBAKYYMHBIM IPUOOpaM OTHOCAT 3JIEKTPOH-
HBIE JIaMITbl U DJIEKTPOHHO-JIYYEBbIC TPYOKH.

HNoHHBIE D3JEKTPOBAKYYMHBIE OPUOOPHI — ATO MHPHUOOPHI, MPUHIIMI
JNEUCTBUSI KOTOPBIX OCHOBAH HA B3aWMOJICMCTBHUM DJICKTPOHOB C HOHHOM
ma3moil. K HOHHBIM mTpuOopaM OTHOCSITCS TUPATPOHBI, MOHHBIE Pa3psiTHU-
KM, Ta30pa3psiHbIe CTAOUITUTPOHBI U JP.

[TonynipoOBOAHUKOBBIE TPUOOPBI — 3TO MPUOOPHI, MPUHIIUM JEHCTBUS
KOTOPBIX OCHOBAaH Ha MCIIOJb30BAHUHU CBOMCTB MOJIYITPOBOJHUKOB. K 3THM
npudopaM OTHOCST TUOAbI, TUPUCTOPHI, OUTIOJISIPHBIE U TOJEBbIE TPAH3U-
CTOpbI, (OTORNEKTPOHHBIE (HapuMep, (POTO- U CBETOAUOABI, (POTOTPAH3U-
CTOPBI) U ONMTORJIEKTPOHHBIE MPUOOPHI.

IIpOBOAHUK — BELIECTBO, MPOBOASALIEE JIEKTPUUECKUN TOK MO IPHUH-
[UITy JABWKEHUSI CBOOOJHBIX 3aPSKEHHBIX YacTHUIl (PJIEKTPOHOB B METAJI-
nax). OCHOBHbIE MPOBOJHUKHU JJIEKTPUUECKOTO TOKAa — METAJUIbl, B KpH-
CTAJUIMYECKON PELIETKE KOTOPBIX CYILIECTBYET BBICOKAs KOHLEHTPALKS
CBOOOJIHBIX AJIEKTPOHOB, 00Pa3yIOIIUX TaK HA3bIBAEMBII AJICKTPOHHBIN Ta3,
KOTOPBIA MOXKET CBOOOJHO MEPEMEIIAThCsl B 00bEMEe MeTaslia Mo BO3/eH-
CTBUEM BHEIIHETO AJIEKTPUUECKOrO TOJIS.

H3oasTop — TBeEpaOE, KUAKOE WM ra3000pa3HOE BEIIECTBO, HE CO-
JieprKainee CBOOOJHBIX HOCHUTENICH 3apsiioB WM CoJepxkallee He3HayU-
TEIbHOE UX KOJMYECTBO M OKa3bIBAIOIIEE MO 3TOW MPUYMHE OOJIBIIOE CO-
MIPOTUBJICHUE MPOXOKICHUIO NEKTPUUECKOTO TOKA. B rpymity u3oisaTopoB
BXOJAT TAKKE TUDIJICKTPUKH.

JMBJIEKTPUK — BEIIECTBO, HE MPOBOIAIIEE AIICKTPUUECKUM TOK. BHYT-
PEHHSSI CTPYKTYpa AUAJIEKTPUKA XapPAKTEPU3YETCS IOJHOCTHIO 3aIIOJHEH-
HOM DJIEKTPOHAMM BAJICHTHOM 30HOW W HE3ANOJHEHHOW 30HOW ITPOBOJAUMO-
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CTH, MEXJy KOTOPHIMHU CYIIECTBYET IIMPOKas 3ampelieHHas 30Ha, 4YTO He
MO3BOJISICT AJIEKTPOHAM MEPEXOAUThH B 30HY MPOBOIUMOCTH. M3-3a oTCyTCT-
BUSI DJIGKTPOHOB B 30HE MPOBOJAMMOCTH JUAJICKTPUK HE MOXKET MPOBOIUTH
BIICKTPUYECKHUM TOK.

[TonynpoBOAHUK — BEIIECTBO, OCHOBHBIM CBOHMCTBOM KOTOPOTO SIBJISI-
€TCS 3aBHCHUMOCTh €r0 AJICKTPONPOBOJHOCTH OT BO3JICUCTBUS BHEUTHUX
(dbakTOpOB: TEeMIIepaTyphl, ANEKTPUIECKOro IO, cBeTa U T.1. VX mpoBo-
JTUMOCTBH CBSI3aHa C TEM, UYTO HEKOTOPHIC JICKTPOHBI M3 BAJICHTHOW 30HBI
MOTYT TIEPEXOJIUTh Yepe3 HEIMIMPOKYIO 3aMpeIIeHHYI0 30HY B 30HY MPOBO-
JTUMOCTH TI0J] BO3JICMCTBHEM BHEITHUX ()aKTOPOB M y4acTBOBATh B IPOTE-
KaHUH JICKTPUIECKOTO TOKA.

[TonynpoBOAHUK THIIA N — TMOJIYNPOBOAHUK, B KOTOPOM CYIIECTBYET
M30BITOYHOE KOJIMYECTBO CBOOOJIHBIX AJIEKTPOHOB. JjIsi 3TOro HapyuiaroT
KPHUCTAITHICCKYIO CTPYKTYPY OCHOBHOTO TOJIYIIPOBOJIHHMKA 33 CUET BBEIEC-
HUS JOHOPHOHM NMPHUMECH, HalpUMep, B KPUCTAUT KPEMHHS WJIM TepMaHUs
BBOJIAT aTOMBI MBIIIbSIKA, UMCIOIIME Ha BHEINTHEHW 000J0YKEe Ha OJUH Ba-
JICHTHBIN 3JIEKTPOH OOJIbIIIe, YeM Yy OCHOBHOI'O MOJYNPOBOJHHUKA. ITOT
AJICKTPOH MOYKET JIETKO TEPEHTH B 30HY IPOBOJMMOCTH U y4acTBOBATh B
MPOTEKAHUU DJIEKTPUYECKOT0 TOKA.

[TonynpoBOAHUK TUHA P — MOJYINPOBOAHUK, B KOTOPHI B KauecTBE
aKIENTOPHON MPUMECH BBOJAT aTOMBI 3JIEMEHTOB, UMEIOIINE HA BHEITHEN
000JI0YKE Ha OJIMH BAJICHTHBIA AJIEKTPOH MEHBIIIE, YEM Y OCHOBHOIO TOJTY-
IPOBOJHMKA (HAPUMEP, aTOMbI MHJIMA BBOJAAT B KPUCTAILJI KPEMHUS WJIU
repmanus). B kpucramimueckoil pemierke BOJU3M TaKOro aroMa B OJIHOM
U3 Y3JIOB OTCYTCTBYET OJIUH JIEKTPOH U BOZHUKAET JbIpKa, KOTOPAs 3amoJi-
HSIETCSI DJIEKTPOHOM COCEIHEro aroMa. B pe3ynbpTare aToM CTAaHOBUTCA He-
MOJABUHBIM OTPUIATEILHBIM MOHOM, a JIbIPKa MOXKET MepeMenaTbes a-
Jiee, T.€. HOCUTEIISIMU 3apsi/ia SBJISIIOTCS MOJBUXKHBIC JIBIPKHU.

DJIIEKTPOHHO-ABIPOYHBIN (p-N) MEPEXO] — ITO MEePexoa, KOTOPhIi 00-
pazoBaH JABYMs OOJACTAMM MOJYIPOBOJHUKA C Pa3HbIMH THUIAMU IPOBO-
JUMOCTH: 3JICKTPOHHOM W JBIPOYHOH. DJIEKTPOHHO-ABIPOYHBIA MEPEXO]
HEJb3sl CO3/1aTh MPOCTHIM CONMPUKOCHOBEHUEM JBYX MOJIYNPOBOJHUKOBBIX
IJIACTUH p-TUMA U N-TUMA, T.K. B MECTE COCIMHEHUSI HEBO3MOXKHO oOecrie-
YUTH OONIYI0 KPUCTAITUYECKYIO pelieTky 0e3 nedexro. Ha mpaktuke mu-
POKO HCHOJIb3YETCS METOJ| MOJy4YeHUs: p-N-Tiepexojia MyTeM BBEJCHHUS B
MOJIYITPOBOJAHUK TPUMECH C TPOTUBOIMOJIOXKHBIM THUIIOM MPOBOJUMOCTH,
HaIpuMep, ¢ TOMOIIbI0 AUGPY3UH WU ITUTAKCHUH.

YacToTHas XapaKTEpUCTUKA — ATO TpaduK UM aHATUTHYECKOE BhIpa-
KEHUe, IPEACTABIAIONIEe I JAaHHOW 1eNH WK YCTPOMCTBA 3aBUCUMOCTh
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TOKa, HaNpsOKeHUs Wik kKodgduimenta nepenadu (YCUWICHHUs1) OT 4aCTOThI
NOABOJMMOr0 K HEMY CHHYCOMJalbHOro KojeOanusi. Kak mpaBuio, uc-
MOJIb3YETCSl 3aBUCUMOCTh aMIUIMTYAbl OT YacTOThl — aAMIUIUTYJHO-
yacToTHas xapaktepucTtuka (AUX), pexe 3aBUCUMOCTh (Pa3bl OT YaCTOTHI —
dazo-yactorHas xapaktepuctuka (OUX).

BonbT-amnepnas xapaktepuctuka (BAX) — 3aBUCHUMOCTh Hampsixke-
HUSI Ha AJIEMEHTE OT TOKa B HEM (WM HA000pOT). SBiseTCST OAHOM U3 OC-
HOBHBIX XapaKTEPUCTUK AJIEMEHTOB JJICKTPUUECKOHN 1IETH U 3JIEKTPOHHOTO
YCTPOUCTBA.

JIuHeWHbIE MCKaXEHUsI — 3TO MCKAKEHMSI CUTHAJIA, BO3HUKAIOIIUE B
AJIEKTPOHHBIX IIETISIX, CBSI3AHHBIE C TE€M, YTO CUHYCOWJAJIbHbIC CUTHAJBI C
Pa3IMYHBIMU YAaCTOTAMU TEPEIAIOTCS C Pa3HBbIM 3aTyXaHUEM (YCUJICHHEM )
U pa3HbIM OoTcTaBaHueM 1o (aze. B pesynbTaTe 3THUX UCKAXKEHUM 4aCTOT-
Hasl XapaKTepUCTUKA OTJIMYAETCS OT JIMHEHHON MIOCKON XapaKTEPUCTHUKH,
KOTOpasi HanboJiee MOAXOUT JIsl IEPEAAIOIIEr0 YCTPOMCTBRA.
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2 DJIJEMEHTHAS BA3A DJIEKTPOHHBIX YCTPOWCTB

2.1 ITosrynpOBOAHUKOBBIE TUOAbI 1 THPHUCTOPHI

[TonynIpOBOAHUKOBBIN AMO — MOJIYIPOBOJHUKOBBIN MPUOOP C OAHUM
p-N-TIEpEX0IOM U ABYMS BBIBOJAMH.

[To Ha3HAYEHUIO Pa3IMYatOT OCHOBHBIE TPYIIIBI JUOAOB: 1) BRIIPSAMU-
TENbHBIE; 2) JNETEKTOpPHbIC, MPEeoOpa3oBaTENbHbIC, MEPEKITIOYAIOIINE, UM-
NyJIbCHBIC, 3) CTAOMJIMTPOHBI; 4) BapuKaIlbl; 5) TyHHEJIbHBIE THUOABL, 6)
CBETOIMOIbI; 7) (hOTOAMOABI U JIP.

JI71s1 BBIIPSAMUTENIbHBIX (CUJIOBBIX) JAMOJIOB OCHOBHBIMM SIBJIIFOTCS UX
CTaTUYECKUE MapaMeTphl: CONMPOTUBIICHHUE B MPSIMOM U OOpaTHOM HaIpas-
JICHUSAX, IOMYCTUMOE 00paTHOE HAIpPSKEHHE, MAKCUMAJIbHBINA TPSIMOil TOK.
D70, KaK NpaBuIIo, MJIOCKOCTHBIE JUO/bl C OTHOCUTEIHHO OOJIbIIIEH TUIONIa-
IIbI0 p-N-TIepex0/ia, YTO MO3BOJISIET MPOMYCKATh OOJIBIINE TOKH.

JleTexkTopHbIe, TpeoOpa3oBaTeIbHbIC, NEPEKIIOUAIONINE, UMITYIbCHbIE
IMOJbI — 3TO BCE AUOABI C OTHOCUTEIBRHO MaJION IUIOIIAJBIO p-N-TIepexoa,
YTO MO3BOJIAET MPOMYCKATh MaJIbIE TOKH BBICOKOW YaCTOTHI.

To4deuHblil THOJI — 3TO AUOA, B KOTOPOM C KPUCTAILUIOM IOITYIPOBOA-
HUKa TUMA N WIK p, 00pa3yroUIero OJAWH 3JIEKTPOJ AUOJA, KOHTAKTUPYET
METAJUIMYECKN MPOBOJHUK B BUJIE OCTPUS, SIBIIFOLIETOCS APYTHUM DIICK-
TponoM. Ilpu crutaBiaeHUU OCTpUS C KPUCTAIIOM 00pa3yercsi MUKporepe-
xoz. I1o cpaBHEHMIO C TIIOCKOCTHBIM JUOJOM IaJICHUE HAIPSKEHUS Ha TO-
YEYHOM JIMOJI€ B MIPSIMOM HaIIpaBJIECHUU OYE€Hb Majo, a TOK B OOpaTHOM Ha-
[IPABJICHUM 3HAYUTEIIBHO MEHSETCS B 3aBUCHUMOCTH OT HAIpsDKEHUA. To-
YEeUHbIE TUOABI 00IaIal0T MAJION MEXKIIIEKTPOAHOW EMKOCTBIO U YacTO HC-
IIOJIB3YIOTCSI B BBICOKOYACTOTHBIX CXEMaX.

Huon IIOTKM — 3TO IUIOCKOCTHOM JUOJ C IMEPEXOJIOM MeETall-
MOJIYIIPOBOJHUK BMECTO p-N-niepexona. I[Iposogumocts nuona Ilotku oc-
HOBAaHA Ha INPOTEKAHWM OCHOBHBIX HOCHUTENIEW 3apsAna B OTIIMYME OT p-N-
[Iepexo0/1a, B KOTOPOM TOK B IIPOBOJSAIIEM HAIIPABICHUN BO3HUKAET 3a CYET
JIBUYKEHUSI HEOCHOBHBIX JJI1 pacCMaTpUBAaEMOM 001acTh HOCUTENEH 3apsia.
IIpn ucnonb30BaHWM MOJYIIPOBOJHMKA N-TUIA OCHOBHBIMU HOCHUTEISIMU
3apsifa SABJBIIOTCS DJIEKTPOHBI, MpOTeKaromue B cion Merauia. [lo cpaBHe-
HUIO ¢ ToYedHbIM auoaom auof Illotku mmeer 6omee kpyryio BAX B 00-
JJACTH MAaJbIX HANPSOKEHUU B MPSAMOM HAIIPABJICHUU, 3HAYUTEIBHO MEHb-
Ui oOpaTHBIM TOK, MEHBIIUN pPa30poc MapamMeTpoB, OOJIBIIYIO HAICK-
HOCTb M BBICOKYIO YCTOMYMBOCTBH K yZapaM, a TaKKe MEHbIIEE COIPOTHUB-
JIEHUE B IIPSMOM HaIIpaBJIICHUU, MAIYI0O MHEPLUOHHOCTh. Kak HemoCTaToK,
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HECKOJIbKO OoJibIliask mapasuTHas eMKOCTbh. J{uonpl IIIOTKHU IpUMEHSIOTCS B
BBICOKOYACTOTHBIX CXeMax (JICTEKTOPHBIX, MNEPEKII0YAIOINX), a TaKxkKe
BKJIIOUAIOTCS B COCTAB MHTETPAJIbHBIX CXEM IS YBEJIMYEHUS UX OBICTPO-
nevictBus. Jlrama3zoH 4yacToT AaHHBIX AuMoJ0B — 10 2000 I'T .

CTabuauTpoH — MOJIYIIPOBOJHUKOBBIM JHOJ, oOpaTtHas BeTBb BAX
KOTOPOTO UMEET YYaCTOK CO CJIa00M 3aBUCUMOCTBIO HaINPSHKEHUS OT TOKA.

OCHOBHBIMHU MapaMeTpaMy CTAOMJIMTPOHA, BKIIFOYAEMOIO Mapajlieiib-
HO Harpy3ke B 0OpaTHOM HaIpaBJICHUHU, SIBJISIIOTCSI HOMUHAJIBHOE 3HAUCHUE
HanpspkeHus cradwimzanuu U, MUHUMaJIbHO U MaKCUMaJIbHO JIOMYCTH-
MbI€ 3HAQUE€HHUS TOKa cTadbumm3anui |min, Imax @ CTAOMILHOCTE HOMUHAJILHO-
IO HANPSHKEHUS! CTA0MIN3aLINH.

Bapukan — 3T0 nosynpoBOAHUKOBBIN U0 C YIIPABIISIEMOW €EMKOCTBHIO
p-n-nepexona. OCHOBHbIE MapaMeTphbl BapuKama, BKJIOYAeMOro B 0o0Opart-
HOM HAaIlpaBJIECHHWH, KaK KOHJAeHcaTopa nepeMeHHOU eMKOCTH: C Chaxs

Cmin-

TyHHEIBHBIA MO — 3TO MOJYIPOBOIHUKOBBIN TUOJI, B KOTOPOM OJia-
rojapsi MCIOJb30BAHUIO BBICOKOW KOHIEHTpPAlMU MPUMECEH BO3HUKAET
OYEHb Y3KHUM MOTEHIMAILHBIA Oapbep M HAOIIOaeTCS TYHHEIbHBIA MeXa-
HU3M IIepeHoca 3apsaoB 4epe3 p-n-mepexon. BAX TyHHenpHOro auona
uMeeT 00JacTh OTPULIATENILHOTO COMPOTUBIICHUS, T.€. 00JIaCTh, T/I€ MOJIO-
KUTEIIbHOMY TMPHUPALICHUIO HANPSKEHUS] COOTBETCTBYET OTPHULATENBHOE
IpUpPALICHHUE TOKA.

TupucTop — 3T0 MOIYIPOBOAHUKOBBINA MPUOOP ¢ Tpems U OoJiee p-N-
epexoaMu, IPEIHA3HAYECHHBIN JUIS BBINPSIMIICHUS U TEPEKIIOYCHUS
AIEKTPUUECKOro TOKa, B BAX KOTOPOro nMeeTcs y4acToK OTPULIATENBHOIO
mudpepeHIuaIbHOTO COMPOTUBIICHUS.

Marepuan mjist U3roTOBJICHUS TUPUCTOPOB — KpeMHui. Pasmnuaror B
3aBUCUMOCTH OT YMCJIa BHEUIHUX AJIEKTPOJIOB (BBIBOJOB): AUOJIHBIC TUPH-
CTOpPBI (AMHUCTOPBI) C JIBYMsI BBIBOJAAMHU, TPUOJHBIE TUPUCTOPHI (TPUHU-
CTOpBI) C TpeMsl BbIBOJAMH, TETPOJHBIE TUPUCTOPHI (TETPUCTOPHI) C Ue-
THIPbMSI BBIBOJIAMHU. B 3aBUCUMOCTH OT CIIOCOOHOCTH TPOITYCKaTh TOK B
OJHOM WJIM JBYX HAIIPABJIEHUSX THUPUCTOPBI PA3IEIAIOTCA HA HECUMMET-
pUYHBIE (OHOMPOBOMAIINE) U CUMMETPUYHBIC UM CUMUCTOPHI (ABYXIIPO-
Bojsmue). Ha mpakTuke, Kak mpaBWIIo, Pa3AeisitoT (B pe4YH CHEHHATNCTOB
U B TEXHUYECKOU JIMTEPATYPE): TUHUCTOPHL, CHMUCTOPBI U TUPUCTOPHI (T.€.
BCE OCTalIbHbIC). TUPUCTOPHI MIMPOKO MPUMEHSIOTCA B YIPABISAEMBbIX BbI-
OPSIMUTENIAX, CTAaOUIIM3aTOpax HAIMpPSDKEHUsI, B KAYECTBE MEpeKIouaTesei,
BBIKJIFOUATEIICH U OCHOBHBIX JIEMEHTOB B TEXHUKE ABTOMATHYECKOTO PETY-
JMPOBAHUS U KIIFOUEBBIX CXEMax.
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TpUHUCTOP — 3TO MOJYNPOBOJAHUKOBBIN MPUOOP C YETHIPEXCIOMHOM
CTPYKTYPOU, UMEIOIIEH AOMOJHUTEIbHBIA TPETUH BBIBOA (YIPABISIONIUN
AJIEKTPOJT), COEMHEHHBIN C BHYTPEHHEN 00JIACThIO p-TUNA (KakK MPaBuUIIoO).
YOpaBiasiOmUN 3JEKTPO IO3BOJISIET BKIIKOYATh TUPUCTOP IPU HANPSIKE-
HAYW, MCHBIIEM HAIPSXKEHUSI BKJIIOYECHUS, YCTAHOBJICHHOIO ISl JTAHHOTO
npubopa. YIpaBIsIIOUIUN JIEKTPO, €CIIM OH COCIUHEH C BHYTpPEHHEU 00-
JACTHIO N-THUIIA, TAKKE MOYXHO HCITOJIb30BATH JJISI BBIKJIIFOUEHUSI THPUCTOPA.

TerpucTop — ATO MOMYNPOBOJHUKOBBINA MPUOOP € YETHIPEXCIONHOM
CTPYKTYPOU, UMEIOIICH JIOMOTHUTEIBHO JBa BbIBO/AA (YIPABJIAIOLINUX DJICK-
TPOJa), COSAUHEHHBIX C BHYTPCHHMMH OOJIACTSIMH p-THIIA U N-THIA, YTO
paclupseT BO3MOXKHOCTU YIMpaBJiieHUs] pabOTOM TUpUCTOpa: BKIOYATh U
BBIKJIFOYATh €TO0.

CUMHCTOpP — 3TO CUMMETPUYHBIA TUPUCTOP C OJHUM YNPABJISIOMIUM
AJIEKTPOJIOM, KOTOPBI MOXXET OBITh BKJIIOUEH KakK IMPU TMOJO0KUTEILHOM,
TaK ¥ NpU OTPUIIATEIIBHOM HANPSIKCHUU CMEIICHUS aHOAA C TTOMOIIBIO IMO-
JIOKUTEIIBHOTO WM OTPUIATEIBHOIO WMITYJIbCA, MOJAHHOrO Ha YIMpaB-
JIAIOIIUA 3JIEKTPOL.

2.2 TpaH3uCTOPbI U MUKPOCXEMbI

TpaH3ucTop — 3TO MOJIYNPOBOJHUKOBBIN MPUOOpP C TpeMsa U Oosee
BBIBOJIAMH, KOTOPBIN 00Ja4a€T CBOMCTBOM YCUJICHUS 3JEKTPUUECKOTO CHUT-
HaJsia. TpaH3UCTOp — aHTJIMICKOE CIIOBO, BBEJEHHOE B 1948 T. 1 cocTaBieH-
Hoe u3 nByX ciioB: TRANsfer reSISTOR — mpeoOpasyronuii (M3MEHSFO-
IIHiA) conpoTuBicHue. [lo MpuHIMITY paOdOThI TPAH3UCTOPHI JCIATCS Ha
OUMOJIApHbIE W YHUIOJSIpHBIE (T0JIeBbI€). B 3aBHUCMMOCTH OT Marepuasna
pa3IM4aloT re€pMAHUEBBIE, KPEMHUEBBIE M APCEHHUIO-TAJUIMEBBIE TPaH3U-
CTOpBI.

bunosspHbIi TpaH3UCTOP — MOJYNPOBOAHUKOBBIM NPUOOP C ABYMS
B3aUMOJICHCTBYIOIUMH p-N-TIEpEX0/ilaMH, B KOTOPOM JIBE€ KpaiiHuEe 001acTu
C OJHOTHUITHOM MPOBOJAUMOCTBIO Pa3/eICHbl 00JACThIO MPOTUBOIOIOKHON
AJIEKTPONPOBOHOCTH, & TOK YEPE3 HETO CO3JAETCA COBMECTHBIM JECHCTBHU-
€M HOCHUTEJIEH 3apsia 000ero TUma: 3JIEKTPOHOB U JIBIPOK.

bunonspHpii TpaH3UCTOP MPEICTABISIET COO0M TPEXCIOMHYIO TOJTY-
MPOBOJHUKOBYIO CTPYKTYPY, CO3JaHHYIO B OJIHOM KPHUCTAJUIE IyTEM BBE-
JNCHUS AKLIENTOPHOW WJIM JOHOPCKOM NMPUMECH. B 3aBUCHMOCTH OT BIIEK-
TPOMPOBOAHOCTH UCXOJHOIO MOJYITPOBOJHHUKA PAa3INYaAIOT TPAH3UCTOPHI P-
N-p-Tumna (B OCHOBHOM I€pMaHUEBBIEC) U N-P-N-THMa (B OCHOBHOM KPEMHUE-
BBIC).
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[enTpanbHbIi cl0i HA3BIBAIOT 0a3ou. Hapy KHbII CIIOU, ABISIOMIUNACS
MCTOYHUKOM HOCHUTEJEH 3apsiioB, KOTOPHIE TJIABHBIM 00pa3oM U CO3/Ial0T
TOK MpUOOpa, HA3BIBAIOT AIMUTTEPOM, a HAPY>KHBIM CJIOW, MPUHUMAIOIIUANA
3apsiapl, MOCTYIAIOIIKUE OT 3MUTTEPA, — KoJulekTopoMm. lIpuneraromme x
KOJUICKTOPY U 3MUTTEPY p-N-TIEPEX0/Ibl HA3BIBAKOTCS COOTBETCTBEHHO KOJI-
JIEKTOPHBIM Y YMUTTEPHBIM p-N-TIEPEXOIAMHU.

B 3aBHCUMOCTH OT TOTO, KaKO! BBIBOJ TPAH3UCTOPA SBJIAECTCS OOLIUM
JUI BXOJHOM M BBIXOJHOM LIEIIEH, PA3IAYAIOT CXEMbl BKIIFOUECHUS TPAH3U-
cropa: ¢ obmieit 6azoit (OB), ¢ oOmum smuTTepoM (O3), ¢ OOIIUM KOJIICK-
Topom (OK).

[ToneBoil TpaH3UCTOP — MOJIYNPOBOAHUKOBBIM MpHOOP, B KOTOPOM
YIPaBJIECHUE BBIXOJHBIM TOKOM OCYIIECTBIISIETCS JICKTPUUYECKUM TOJIEM, a
HE TOKOM, KaK B OUIOJIIPHBIX TPAH3UCTOPAX.

Tak Kak B MOJICBBIX TPAH3UCTOPAX BBIXOJHOM TOK 00pa30BaH HOCUTE-
JIIMU OJTHOTO 3HAKa, TAKWE TPAH3UCTOPHI HA3bIBAIOT €I1€ YHUIIOISPHBIMHU.

JI7st TOro 4ToOBbl YNpaBjsATh TOKOM B MOJIYIIPOBOJHUKE C MOMOIIBIO
AJIEKTPUUECKOTO IMOJIs1, HY>)KHO MEHSITh JIMOO TUIOIIAAb MPOBOJISIIETO MOTY-
MPOBOJHUKOBOTO CJIOs, JUOO €ro yAeIbHYI MPOBOAUMOCTh. B TOnEBBIX
TPaH3UCTOPaxX UCHOJB3YIOT 00a crocoba. [loaToMy paznuyaroT TpaH3UCTO-
pel ¢ ymopaBisommM  p-nN-nepexoaoM u MJII-tpan3uctopsl (Merasi-
JIUAJICKTPUK-TIONYNPOBOAHUK) uiu uHade MOII-tpan3uctopsl (MeTasi-
OKHCEeN-TIoynpoBOAHUK). MJIII-TpaH3ucTOpHI ACNATCS B CBOIO OYEpelb Ha
M/II-TpaH3ucTOpBl ¢ UHAYUMPOBAHHBIM U CO BCTPOEHHBIM KaHaiioM. Ha
MIPAKTHUKE, KAK NPABUIJIO, TEPMUH «IIOJIEBON» MCHOJB3YIOT ISl TPAH3UCTO-
POB C YIPABIISIOLIUM p-N-TIEPEXOIOM.

B mosieBoM TpaH3UCTOpE pa3iMyaroT: KaHal - 00JacTh MOJYIPOBO/I-
HUKA OJHOTO THUIIA MEXAY ABYMS p-N-TIEpEeXOdaMH, CONPOTUBIIEHUE KOTO-
pPOM 3aBHUCHUT OT BHEILIHETO 3JIEKTPUYECKOrO MOJIsSL. DIEKTPOJI, U3 KOTOPOTO
B KaHaJ BXOJAT OCHOBHBIE HOCUTEIM 3aps/id, HA3bIBAIOT UCTOKOM, A DJICK-
TPOJ, B KOTOPBIN YXOJIAT OCHOBHBIE HOCHUTEIIH 3apsifia - CTOKOM. DIEKTPO/I,
CIyKallUU i1 PEryJIUPOBAHUS CONPOTUBIICHUs KaHala, Ha3bIBAE€TCS 3a-
TBOPOM.

ITonmeBpie TPAH3UCTOPHI M3TOTABIMBAKOTCS W3 KPEMHUA U IOAPA3JIE-
JIAFOTCS. HA TPAH3UCTOPHI C KAaHAIaMHU P U N TUIIOB.

Hazsanne MJIIT (MOII) noguepkruBaeT 0COOEHHOCTH TEXHOJIOTHUHU U3-
TOTOBJICHUSI JAHHOTO BUJA TPAH3UCTOPOB: 3aTBOP B BHUAE METALUIM3ZHUPO-
BaHHOW MOBEpXHOCTU (OykBa M) oTHeneH CloeM IUAJIEKTpUKa (OKUCIOM
kpemHus — OykBa /[ unu O) oT KpucTamia KpeMHUs (IOJIYNpPOBOJHUKA —
oykaa II).
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B ocHoBe pabOThl TOJIEBOrO TPaH3UCTOpA C YIPABJSIIOMKUM P-N-
MEPEXO0/IOM JICKUT U3MEHEHUE TUIOMIAM MOMEPEYHOI0 CEUCHUST MTPOBOIS-
miero kanana. /s 3Toro K 3aTBOpY MOJABOJASAT 3alUPAIONIEE HAIPSIKCHUE,
YTO BBI3BIBACT PACIIMPEHUE 3aKPBITOrO P-N-Mepexoja MEXIy 3aTBOPOM U
KaHaJOM B CTOPOHY KaHaJIa.

Pa6ora M/IIT (MOII) TpaH3UCTOPOB OCHOBAaHA Ha U3MEHEHUU YJICJIb-
HOTO COINPOTUBJIEHUS KaHana. {7 3Toro Ha 3aTBOp, M30JUPOBAHHBIA OT
KaHaja CJI0EM JIURJICKTPHUKA, MOJIA€TCs yIPaBIIAIOIee HAIPSKEHUE, 3a CUET
KOTOPOTO MEHSIETCSI KOHIIEHTpallUsl HOCUTENEH 3apsia B 00JacTh KaHaa.

B 3aBHCUMOCTH OT TOTO, KaKO# BBIBOJ TPAH3UCTOpPA SIBJISETCS OOLIUM
JUI BXOJIHOM M BBIXOJHOW LIETIEH, PA3IMYAIOT CXEMbI BKIIFOUCHUS TPAH3U-
cropa: ¢ 0omuM uctokom (ON), ¢ obmum 3atBopoM (O3), ¢ 00IITIUM CTOKOM
(OC).

Ecnu BXoaHOM cUrHai moaaBaTh Ha BXOJ 3aTBOpPa, TO BXOJHOE CO-
MPOTUBJICHUE TTOJIEBOI'0O TPAH3UCTOPA OYeHBb Benuko — 10 1 MOwM u Ooree.

ITo cpaBHEHHIO C OWUMOJIIPHBIMM TPAH3UCTOPAMHU TIOJIEBBIE TpaH3U-
CTOPBI UMEIOT CJICAYIOIIME MPEUMYIIECTBA:

- 00JIBIIIOE BXOJIHOE COMPOTHUBIICHUE;

- MaJIyl0 3aBUCUMOCTh ITAPAMETPOB OT TEMIIEPATYPHI;

- BO3MOXHOCTh paOOThI B AMAIa30HE KaK MOJIOKUTEIbHBIX, TaK M OT-
punaTenbHbIX curHaiaoB (st MOII-TpaH3UCTOPOB CO BCTPOSHHBIM KaHa-
JIOM).

HenocTtaTky nmoyieBbIX TPaH3UCTOPOB:

- MaJjiasi MOITHOCTA;

- Majiasi BHYTPEHHSS KpyTH3HA (ITPOBOAMMOCTD MPsIMOM TIepeiayun );

- OonbIIas BXOIHASI EMKOCTD;

- BOCIIPUUMYHUBOCTh K CTATHYECKOMY SJIEKTPUUYECTBY, KOTOPOE MOMKET
npuBecT K mpoOoro TpaHzuctopa (st MOII-TpaH3ucTOpOoB B TNEPBYIO
oYepep).

Me3za-TpaH3ucTOp — 3TO OUTIOJISIPHBINA TPAH3UCTOP, BHITTOJTHEHHBIN Ta-
KM 00pa30oM, 4TO Ha IJIACTUHKE MOJYNPOBOJHNKA, 00Pa3yIOIIEro KOJICK-
TOp, ¢ oMol Auddy3un cosnaercs 06gacTb 0as3bl, a HA MOBEPXHOCTU
MJIACTUHBI HANIBUIAIOTCS BBIBOJIBI 0a3bl U SMUTTEPA B BUE MOJOCOK. B pe-
3yJAbTaTe€ MOXHO TIOJYYUTh OYE€Hb Yy3KHE p-N-tiepexoanl. Me3a-
TPAH3UCTOPHI UMEIOT OYEHBb BBHICOKYIO TPAHUYHYIO YaCTOTY (HECKOJIBKO CO-
TEH Merarepil) ¥ MOTyT UMETh OOJIBIIYIO BBIXOJHYIO MOIIIHOCTb.

IImaHapHBIN TPAH3UCTOP — ITO OMIOIAPHBIN AUb(PY3HNOHHBIN TPaH3H-
CTOp IUIOCKOW KOHCTPYKIIMH, B KOTOPOM 00a Mepexo/ia BHIMOJIHEHbBI METO-
noM mudPy3un U pacIioaoKeHbl Ha OJHON M TOM K€ CTOPOHE KPEMHHEBOM




15

miacTuHbI. [IOBEpXHOCTh TAKOTO TPAaH3UCTOPA MOKPHITA TOHKUM 3aI[UTHBIM
CJI0O€M JBYOKHCH KPEMHHUSI, YTO OOECIIEYMBACT BBICOKOE MOCTOSTHCTBO I1a-
paMeTpoB BO BPEMEHHU, B YACTHOCTH MaJIbleé TOKM YTEYKHU M BBICOKYIO Ha-
JEKHOCT.

KomnneMeHTapHble (B3aMMOAOMOJHSIONIME) TPAH3UCTOPLI — ATO JIBa
TpaH3UCTOpa P-N-P ¥ N-P-N THUIA, UMEIOIINE MOTHOCTHIO COBIAIAIONINE OC-
HOBHBIE IMapaMETPhl U XapaKTEPUCTUKHU. B 3JIEKTPOHHBIX cXeMaX 4acTO HC-
MOJIB3YIOTCS TTapaMHu.

h-mapameTpbl TpaH3MCTOpa — MapaMeTPhl TPAH3UCTOPA, IPEICTaBIICH-
HOTO B BHJIC YeThIpeXIoaocHKa. Hampumep:

hi; — BXOJIHOE CONPOTHUBIICHUE TPAH3UCTOPA B PEKUME KOPOTKOT'O 3a-
MBIKaHHS Ha €r0 BBIXOJIC;

hi, — ko ummeHT 0OpaTHOM CBSI3M TPAH3UCTOpPA B PEKUME XOJIO-
CTOTO X0/ia Ha €ro BXO/JIC;

hy1 — KO3 pduIMEHT TTepeaun TOKa TPAaH3UCTOPA B PEKUME KOPOTKO-
ro 3aMBIKaHHUS Ha €ro BBIXOJAE (IS CXEMBbI BKJIIOUSHHUS C OOIIMM DMHUTTE-
poM — KO3 (PUITMEHT yCUJIeHUs TOKa 0asbl, T.€. OCHOBHOU mapameTp Oumo-
JSIPHOTO TPAH3UCTOPA KaK YCHIIMTEIS TOKA);

h2, — BXOHASI MPOBOIUMOCTh TPAH3UCTOPA B PEKMME XOJIOCTOTO X0/1a
Ha €ro BXOJe€.

CxeMa ¢ o6mieit 6a3oii (Ob) — cxema BKJIIOUEHUS OUIOJIIPHOTO TpaH-
3UCTOpa, B KOTOPOM BBIBOJ 0a3bl SIBISIETCA OOIIMM JJI1 BXOAHOW U BBIXOJI-
HOM 1enieil. OcHOBHBIE cBoMcTBa cxeMbl ¢ Ob: OoJbIlIoe ycueHne Mo Ha-
npstxeHuto (1o 1000 u 6onee), k03 OUITUEHT YCUIEHUS 1O TOKY MEHBIIE
CAMHUIIBI, O0JIBINIOE YCUIICHHE 10 MOIIHOCTH (0Koi10 1000), Manoe BXoaHOE
conporupyiieHre (okoso 200 OM), BBICOKOE BBIXOJHOE COMPOTHUBIICHUE
(okoso 500 kOm).

CxeMa ¢ o6mmM smutTepoM (0OD) — cxeMa BKIIOUYEHUS OUIOJIIPHOTO
TPaH3UCTOPa, B KOTOPOM BBIBOJI SMUTTEPA SIBISCTCS OOUIUM JIJISl BXOJHOM U
BBIXOHOM 1ieneii. OCHOBHBIE CBOMCTBA cXeMbl ¢ OD: OONBINOE YCUIICHUE
no HanpsikeHuto (10 1000 u Oonee), 60JbIIOE YCUIICHUE TIO TOKY (HE MEHEe
30), 6ompmioe ycuienue 1mo morrHocTy (okoio 30000), cpenHee BXOmAHOE
conpotuyieHre (okosio 2 kKOM), cpeHee WM BBICOKOE BBIXOJHOE COIpPO-
tuBsieHue (7o 100 kOm).

Cxema ¢ o6muM kosuiekropoM (OK) — cxema BKIFOUCHHS OUTIOJNSPHO-
ro TPaH3UCTOpPA, B KOTOPOW BBIBOJ| KOJUICKTOpA SIBISETCS OOIIMM st
BXOJIHOM ¥ BBIXOAHOU 1ierier. OcHOBHEIE cBOlicTBa cxeMbl ¢ OK: OobIinoe
yCcuJieHue 1o TOKy (10 30), yCUJICHUE TT0 HANPSP)KEHUIO MEHbBIIE €IUHUIIBI,
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Majioe yCuJIeHHE 1o MOIIHOCTH (0koJio 30), 00JIbIIOE BXOJAHOE COMPOTHUB-
nenue (1o 2 MOMm), Majioe BeIXOIHOE comnpoTuBiieHue (He 6ojiee 200 Om).

Cxema ¢ 06mumM uctokoMm (OM) — cxema BKIIFOUEHMS TT0JIEBOr0 TpaH-
3UCTOpPa, B KOTOPOW BBIBOJI UCTOKA SBJSCTCS OOIIUM JJI BXOJHOM M BBI-
XOJIHOH LIeTICH.

Cxema ¢ o6mum 3aTBOpoM (O3) — cxema BKIIFOUYCHHS TTOJICBOTO TPaH-
3MCTOpA, B KOTOPOM BBIBOJI 3aTBOpA SBIISAETCS OOIIUM JJISI BXOJHOW U BBI-
XOJIHOH LIeTICH.

Cxema ¢ o6mmmM ctokoM (OC) — cxema BKITIOYCHHS TTIOJIEBOTO TPAH3H-
CTOpa, B KOTOPOU BBIBOJ] CTOKA SIBJIICTCSI OOITUM JJIsI BXOJHOM U BBIXOJHOM
LeTIeH.

Cratuyeckre XapaKTEepPUCTUKH TPaH3UCTOPA — ATO 3aBUCHMOCTH Me-
KOy TOKAaMHU M HamnpsOKCHUSMH Ha Pa3IUdHBIX BBIBOAAX TPAaH3UCTOpPaA, KO-
TOpBIC TOJYYarOT MPH I0Ja4e Ha COOTBETCTBYIOIIUE BBIBOABI PETYIIHPYE-
MBIX IOCTOSIHHBIX HamnpspkeHui. CTaTHyecKue XapakKTePUCTUKH CHHUMAIOT
yTeM M3MEPCHHI B IIPOCTOM M3MEPHUTEIIBHOM CXeMe MJIM HaxOoHAT B KaTa-
Jorax WM crpaBoyHHKaX. CTaTHYECKHE XapaKTEPUCTUKH ITO3BOJISIOT OTI-
PEACINTE Pl TTapaMeTPOB TPAH3UCTOPA U BEIOpPATh COOTBETCTBYIOIIUE YyC-
J0BUsI €ro paboThl. K cTaTHYecKkuM XapaKTepUCTUKAM OTHOCSITCS BXOJHBIC
U BBIXOJHBIE XapaKTEPUCTUKHU TPaH3UCTOPA.

Bxo/iHbIe XapaKTepUCTUKHU TpaH3ucTopa B cxeme ¢ OO — 3aBUCUMO-
CTH TOKa 0a3bl OT HANpPSOKEHUS MEXAY 0a30M M AIMUTTEPOM IMPH pPa3HBIX
3HAYEHUSIX HAIPSDKEHUS MEXAY KOJUIEKTOPOM U AMUTTEPOM OUIOJISIPHOTO
TpaH3UCTOpA.

BbIxoHbIE XapaKTEpPUCTUKU TPaH3UCTOpPA B cxeme ¢ OO — 3aBUCHUMO-
CTH TOKa KOJUICKTOpa OT HAIpPsDKEHHUS MEXAY KOJJIEKTOPOM M dMHUTTEPOM
IIPY Pa3HBIX 3HAYEHUSIX TOKaxX 0a3bl OUIIOISIPHOIO TPAH3UCTOPA.

Pabouyas (Harpy3o4yHas) xapakT€pUCTHUKA TPaH3UCTOpa — 3TO ypaBHE-
HUE MPSMOM, BRIpaXKAIOIIee 3aBUCUMOCTh TOKa KOJUIEKTOPA OT HAIPSKESHUS
Ha HEM MPH ONPEACICHHBIX 3HAUCHUSIX HAIMPSOKCHUS UCTOYHUKA MUTAHUS U
conpoTuBlieHUsT Harpy3ku. [lo pabodeit xapakKTEpUCTHKE MOXKHO OIpese-
JUTh MTHOBCHHBIC 3HAYCHHUS HANPSHKEHUM W TOKOB IPH I10Jadye Ha BXO/I
TpPaH3UCTOpa YIPABJIAIONIETO curHaja. Padoyas (Harpy3o4Hasi) XapakTepH-
CTHKa CTPOUTCS Ha BBIXOIHBIX XapaKTEPUCTHUKAX TPAH3UCTOPA.

IymMbl TpaH3WCTOPOB — Pa3IMYAIOT TEIUIOBBIC, APOOOBBIE M CTPYK-
TypHBIE ITyMbl. ICTOYHMKOM TEIJIOBBIX IITyMOB SIBJISFOTCS pacIpesecH-
HbIC COMPOTHBJICHUS TMOJYIPOBOAHUKA. JJIT OHWITOISIPHOrO TpaH3UCTOpa
pelnaroriee 3HauYeHHEe MMEET BEIIMYMHA CONMPOTHUBIICHHS 0a3bl. J[poOoBbIC
IITyMbI CBSI3aHBI C (PIIYKTyaIllusIMA TIPOXOXKICHHS HOCUTENIEH 3apsa0B depe3
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p-n-niepexoasl. CTPYKTYpHBIE IITyMbI 00pa3yOTCs IITyMaMH TOBEPXHOCTHOM
PEKOMOMHAIIMY U IITYMaMH YTEYKH KOJUIEKTOpA.

OKCIITyaTallMOHHBIC IMapaMETPbl TPAH3UCTOPOB — 3TO IMapaMeTphl,
npeaeibHbIC 3HAYCHUS KOTOPBHIX YKa3bIBAIOT Ha BO3MOXHOCTH IPaKTHUE-
CKOr0 MPUMEHEHHUs TPaH3UCTOpOB. K OCHOBHBIM AIKCIUTyaTallMUOHHBIM I1a-
paMeTpaM OTHOCSITCS:

- MAKCUMAJILHO JIOTYCTUMBIN BBIXOAHOW TOK: JjIsi OUITOJISPHBIX TpaH-
3UCTOPOB TOK KOJUIEKTOPA |xmax, MJIS1 TOJIEBBIX TPAH3UCTOPOB TOK CTOKA
| cmax- TIpeBblieHue |xmax MPUBOJUT K TEINIOBOMY MPOOOIO0 KOJIEKTOPHOTO
nepexojia U BBIXOAY TPaH3UCTOpPA U3 CTPOS. |cmax OTpaHUYMBAETCS MaKCH-
MaJbHO JOIYCTHUMOW MOITHOCTBIO, PACCEMBAEMOI CTOKOM TPaH3HCTOPA;

- MaKCHMaJIbHO JOMYCTUMOE HANPSHKEHNE MEXy BBIXOJHBIMH BBIBO-
naMu TpaH3ucTopa: Ugsmax 118 OUMONSIPHBIX TPAH3UCTOPOB U U cymax IS
MOJICBBIX TPAH3UCTOPOB. OTO HAMPSDKCHHE OIpESisaeTcs 3HAaYCHUSIMHU
pOOMBHOTO HAIPSHKEHUSI KOJUIEKTOPHOTO Tepexoaa OUMOJISIPHBIX TPaH3U-
CTOpPOB U TPOOHMBHOTO HANPSKEHUS ydacTKa «CTOK — 3aTBOPY» IIOJIEBBIX
TPaH3UCTOPOB,;

- MaKCUMAaJIbHO JIONYCTHMAas MOINMHOCTh PACCESHHS: B OHUITOISIPHOM
TPAH3UCTOPE 3TO MOIIHOCTh Pgmax, paccerBaemas KOJUIEKTOPOM U Oecro-
JIE3HO pacxojlyemMas Ha HarpeBaHue TpaHzucTopa. JJig MmoiaeBoro TpaH3u-
CTOpA 3TO MOIIHOCTh Prmax, paccermBaeMasi CTOKOM TpaH3ucTopa. Omnpene-
nsieTca 0€3 MCIOJIb30BAHUS CIEHUAIBHBIX TEMJIOOTBOJAIINX YCTPOUCTB —
paauaToOpOB.

O6snacTh paboyux pPEKUMOB TpaH3UCTOpa (paboyas 006sacTh) — 00-
JACTh HA BBIXOJHBIX XAPAKTEPUCTUKAX TPAH3UCTOpPA, OTPAaHUYCHHAS MaK-
CUMAJIbHO JIOMYCTUMBIM BBIXOJHBIM TOKOM, MaKCUMAaJIbHO JIOMYCTUMBIM
HaIpPSKEHUEM MEXIY BBIXOJHBIMH BBIBOJAAMHU TPAH3UCTOpPA U MAKCHUMAJIb-
HO JIOITYCTUMOMN MOIITHOCTBIO PACCESTHUS.

Oo6siacTu paboThl TPAH3UCTOpPA — OOJIACTH HA BBIXOJIHBIX XapaKTEpH-
CTUKaX OMMOJIIPHOTO TPaH3UCTOpPA, ONpEACIIone padoTy TpaH3UCTOpa B
3aBUCUMOCTH OT CMEIICHUsI P-N-miepexooB. J[aHHOE MOHSATHE TaKXKe HC-
NoJIb3yeTcsl 0€3 MPUBS3KU K TpadUueCKUM XapaKTEPUCTHUKAM TPaH3UCTOPA,
YTOOBI 0OXapaKTEPHU30BaTh pabOTy TPAH3UCTOPA B PA3JIMUHBIX PEKUMAX.

[Ipu paboTte TpaH3UCTOpa KaK YCUIUTENSI MajbIX CUTHAJIOB dMUTTEP-
HBIM TIepeX0Ji OTKPHIT, a KOJUICKTOPHBIM 3aKphIT. DTO aKTHBHAas 00JacTh
paboThl (AKTHBHBINA PEKHUM PaOOTHI), B KOTOPOW TPAH3UCTOP MPHOIMKEHHO
MOXXHO CUYUTATh JMHEHHBIM aKTUBHBIM 3JIEMEHTOM M IOJb30BaThCS IMapa-
MEeTpaMu, MPUBOJMMBIMU B CIIpaBOYHUKAX. [Ipy 3TOM yBenuueHue Hamps-
weHust Ugy BEIET K CYIIECTBEHHOMY BO3pPaCTaHUIO TOKa l.
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O6nacTtb, B KOTOPOM KaK SMUTTEPHBIN, TaK U KOJUIEKTOPHBINA MEPEX0-
JIbl CMEIIEHbl B 0OpaTHOM HaIpaBJICHUH (3aKpbIThl), HA3bIBAIOT 00JACTHIO
OTCEYKH (PEXKUM OTCEUYKH). B 3TOil 00J1aCTH TOK KOJUIEKTOpa MUHHMAJIEH
(Ix = lxp), a HaNPsDKEHUE HA KOJUIEKTOPE MaKCHMAJIBHO.

OO0sacTeiO HACKIIEHNS (PDEKUM HACBIIIEHNS) Ha3bIBA€TCs 00J1aCTh, B
KOTOPOW JMUTTEPHBI U KOJUIEKTOPHBIA MEPEXOJbl CMEILIEHBI B IIPSIMOM
HarnpaBjieHUU (OTKPbITHI). KOJIJIEKTOPHBIM TOK JOCTUraeT HACHIIICHUS (HA
BBIXO/JHBIX XapaKTEPUCTUKAX ATO MOYTH TOPU30HTAJILHBIC YYACTKH), Majie-
HUE HANPsHKEHUs Ha KOJUIEKTOPE UMEET O4YE€Hb Majioe 3HadyeHue. B aron
00J1acTH BXOJIHOE COMPOTUBJICHUE TpaH3UCTOpa B cxeMe ¢ OO oueHb MaJo,
Oylarogapsi 4eMy JOCTUTaeTcsi OOJbIIOe MOCTOSHCTBO AMILIUTYAbl BBIXO/I-
HOTO CUTHaJIa, HE 3aBUCSIIEE OT U3MEHEHUS BXOJHOTO CUTHAJIA.

PexxuM MepexioYeHusl — PeKUM padOThl OUIIOISIPHOIO TPaH3UCTOpa
Py JOCTATOYHO OOJIBIIIOM CHUTHAJEe, KOrja MrHOBEHHas pabouasi Touka
TPaH3UCTOpPa MPOXOAUT Uepe3 TPU 00JaCTU: OTCEUKH, aKTUBHYIO U HACHI-
mieHusi. [TogoOHbIe ycaoBUs pabOThl HAOIIOAAIOTCS OYEHBh YacTO B CXEMax
UMITYJIbCHOW U MU(POBOM TEXHUKH, T.C. MPHU MMMYJbCHBIX CHUTHAJAX J1OC-
TaTOYHOM aMIuUTyabl. [Ipu 3TOM pasnuyaroT ynpaBjeHHUe padoToM TpaH-
3UCTOPa TOKOM, HAMPSIKEHUEM U 3aPSIIOM.

YrpaBiaeHUEeM TPaH3WCTOPOM MO TOKY HAa3bIBAIOT YIPABJIECHUE BXO/I-
HOM 1ENbI0 OT UCTOYHHUKA C OOJBIIUM BHYTPEHHUM COIPOTUBJIIECHUEM IIO
CPaBHEHUIO C BXOAHBIM COITPOTUBIICHUEM TPAH3UCTOPA.

YpaBiaeHUEeM TPaH3UCTOPOM M0 HANPSHXKEHUIO HA3bIBAKOT YIIPABJIE-
HUE€ BXOJHOW LIENBIO OT UCTOYHHUKA C MAJIbIM BHYTPEHHUM COIPOTUBJICHU-
€M [0 CPAaBHEHUIO C BXOAHBIM CONPOTHUBJIEHWEM TpaH3uctopa. [Ipu nm-
NyJIbCHOM YIPaBJIEHUU O TOKY U MO HAINPSHKEHUIO CKAYKOOOpa3HOE M3Me-
HEHHE TOKa 0a3bl HE BHI3LIBAET MTHOBEHHOI'O U3MEHEHHMS TOKa KOJIJIEKTOPA.

VYrpapieHue 3apsioM COCTOUT BO BBEACHHU B 0azy TpebOyemoro 3a-
psna cpasy, LHEJIUKOM, a HE Ha MPUHIIMIE MOCTENEHHOIO0 HAKOIUJIEHUS 3TOTO
3apsifa, Kak 3TO UMEET MECTO, HalpHUMEpP, B Clly4ae YNPABJICHUS MPH IO-
CTOSTHHOM TOK€ 0a3bl. YTPaBJICHUE 3apsAJIOM OCYILECTBIISIETCS, B YaCTHO-
CTH, MYTEM MCIOJIb30BAHUS LEMH C YCKOPSIONIUM KOHJECHCATOPOM: HM-
NyJIbC, CBSI3aHHBINA C HAJIMYMEM €MKOCTH BO BXOJIHOM 1I€TIH, BBOJUT B 0a30-
ByI0 00JIaCTh TaKOW 3apsii B HayaJbHBII MOMEHT BPEMEHH, UYTO TOK KOJI-
JIEKTOpa O4YeHb OBICTPO JOCTUTaeT CBOETO YCTAHOBUBIIETOCs 3HaueHus. B
pe3yibTaTe MmojiydaeM HauOOJBIIYI0 KPYTHU3HY MMITYJIbCa BBIXOJIHOTO Ha-
psKEHUs TPAH3UCTOPA, T.€. HAUMEHbIIIee BpeMs (PpoHTa UMITyJIbCA.

Pagmatop — MeTamyecknil 3J1EMEHT, HA KOTOPOM pa3MeENIaeTcs Io-
JTYNPOBOJHUKOBBIN MpuOOp (TpaH3UCTOp, WMHTErpaibHasT MHUKpOCXeMa U
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T.Jl.) ¥ KOTOPbIA OTOMPAET OT HEro TEIJIOBYIO YHEPIHIO U OTAAET €€ B OK-
pyxaroinyto cpeny. [Ipumenenue paguatopa Mo3BOJISIET MOJYYUTh OT IO-
JYIPOBOAHUKOBOIO MPUOOpa OOJIBIIIYI0O MOIIHOCTh, Y€M IpU padoTe 0e3
panuaropa. JJig yBeIu4eHUs TEIUIOM3Iy4Yarolled MOBEPXHOCTU PaaUATOP
cHaOarT pedpaMu WM BhICTynaMu. PaamaTopsl, Kak MpaBUio, U3TOTOB-
JISIFOT W3 aJIIOMUHUS U €T0 CILIABOB.

Hurerpanshbie Mukpocxembl (MC mamm MMC) — 310 mpubopsl, uc-
MOJIB3YIOIIME CBOMCTBA MOIYNPOBOJHUKOBBIX BEIIECTB U MPEICTABISIONINE
c000M COBOKYIMHOCTh HECKOJIBKUX B3aMMOCBSI3aHHBIX KOMIIOHEHTOB (TpaH-
3UCTOPOB, UOJIOB, PE3UCTOPOB U T.J.), U3TOTOBJICHHBIX B €IUHOM TE€XHO-
JIOTUYECKOM IIMKJIE Ha MOJIYIIPOBOJHUKOBBIX WM JUDJICKTPUYECKUX MOJ-
JIO’)KKaX M BBIMOJNHSIOMUX (QYHKIMIO npeoOpazoBanus uHpopmanuu. Kak
npasuiio, IC npeacrapisier co00i 3aKOHUYECHHBIN (hYHKIIMOHATBHBIA Y3€ll.

B 3aBHCUMOCTH OT TE€XHOJIOTMU W3TOTOBJICHUS PA3IWYalOT MOJYIpPO-
BOJITHUKOBBIC, TIeHOYHbIe W TuOpuaHeie MC. B momynpoBognukoBori MC
BCE KOMIOHEHTHI, SJIEMEHTHI U MEXIJIEMEHTHBIC COCIMHEHUS BBITIOJIHEHBI B
00beMe M Ha MOBEPXHOCTH MOJYIPOBOJHUKOBON MOJIOKKHU. B MJIeHOYHOU
NC Bce aneMeHThl (Pe3UCTOPbI, KOHJICHCATOPhI, MHIYKTUBHbBIC KATYIIKW) U
MEXKIJIEMEHTHBIE COCIMHEHUS BBIMOJHEHBI TOJIBKO B BHJIE IIJIEHOK ITPOBO-
JSIIAX W JUDJIEKTPUYECKUX MATEPHAIIOB HA MOBEPXHOCTH AUIJIEKTpUYE-
ckoi mojiioxkku. B rubpunneix MC kpome 351€MEHTOB COAEpKaTcs Mpo-
CTBI€ U CJIOKHBIE OECKOPITYCHBIE KOMIIOHEHTHI (JIMOJIbI, TPAH3UCTOPHBI, KPU-
CTaJuIbl ONTYNPOBOAHUKOBBIX C U Ap.), pacrosioKeHHbIE Ha TOBEPXHOCTHU
TASJIEKTPAYECKOM TTOIIOKKH.
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3 HCTOYHUKHU BTOPUYHOI'O DJIEKTPOIIUTAHUSA

BrinpsamiieHre 3IeKTPUYECKUX CUTHAJIOB — 3TO MPOLIECC, B PE3YNbTa-
T€ KOTOPOro MEPEMEHHOE BXOJHOE 3JIEKTPUUECKOE KOJeOaHue nmpeodpasy-
€TCsl B BBIXOJAHOE KOJie€0aHHWE TOJbKO OAHOro 3Haka. [Ipouecc BbIpsiMiie-
HUS UCTOJB3YETCS B YCTPOMCTBAX AJEKTPONUTAHUS (OJIOKAX MUTAHMS) U B
nemonaystopax (mpu oopaboTKe MOIYJIMPOBAHHBIX KOJIECOAHU).

BrinpsaMutennb — 3TO YCTPOKWCTBO, MPEAHA3HAUYCHHOE I IpeoOpa3o-
BaHMS TIEPEMEHHOIO TOKA B MOCTOSHHBIM TOK. BhINpsiMUTEIEM MHOTIa Ha-
3bIBAIOT JIEMEHT C OJIHOHANPABJICHHBIM CBOMCTBOM MPOITYCKaTh TOK, KOTO-
PBIil UCTIOJIB3YETCS B CXEMaX BBITTPSMIICHUS.

OCHOBHBIMM 3JIEMEHTAMH BBIIPSIMUTENS SIBJIAIOTCS BEHTUIHU, C IIO-
MOIIIBI0 KOTOPBIX 00€CEUNBAETCA OAHOCTOPOHHEE MPOTEKAHUE TOKA B 11€-
Ny Harpy3ku. Yacto nepes HUMM BKIIIOYAETCS TpaHCPOpMaTOp ISl MOTY-
YEHUsI HYKHOTO HaIpsbKeHUs (U1 psJa BBIIPSIMUTEIIBHBIX CXEM OH HE0O0-
X0uM). JJisl criaXKuBaHus MyJibCalluid BHIIPSIMIEHHOTO HANPSIKEHUS U TO-
Ka K BBIXOAHBIM 3aKMMaM OJIOKa BEHTHJICW MOJKJIIOYAIOT CTIaXKUBAIOIIUN
buneTp. s peryaupoBaHus WM CTAOWIN3ALMKU BBIIPSMICHHOTO HaIps-
KEHUA M TOKA TMOCJIe HETO MOJKIIOYAIOT PEryJATop uiu crabunusatop. Ta-
KM 00pa3oM, cxema BBINPSMUTEINSA, KOTOPbIA MOXHO HCIOJIb30BaTh Kak
OJIOK MUTAHUA AJIS1 PA3JIMYHBIX JIEKTPOTEXHUUYECKUX U AJIEKTPOHHBIX YCT-
POICTB, CONEPKUT MOCJIEIOBATEIILHO BKJIIOYEHHBIE OJIOKH: TpaHc(opma-
TOp, OJIOK BEHTUJICH (BBIIPSIMUTENbHASI CXEMA), CIUIAKHUBAIOIINE (PUIBTPHI,
CTAOMIM3aTOp HampsiKeHUs (U/WIM TOKa), COBMEIICHHBIN MpU HEOOXOIU-
MOCTH C PETYJISATOPOM BBIXOJHOIO HaIpsbKeHHs. B mpocreimem cirydae
BBIIPSIMUTEID PEACTABIISIET COOOM TOJIBKO BBIIPSIMHUTEIBHYIO CXEMY.

B 3aBucuMocTH OT uMcia (a3 MUTAIOLIEr0 HANpPsDKEHHS pa3iinyaror
cxeMbl 0AHO(]a3HOro u TpexdazHoro BeiIpsmiieHUs. CylIeCTBYIOT YIIpaB-
JISIEMbIE Y HEYTIPABIISIEMBIE BBITPSIMUTENH.

OCHOBHBIMH MTAPAMETPAMHU BBIITPSIMUTENECH SIBJISIFOTCS:

1) cpennue 3HaYEHNS BBIIPSIMIIEHHOTO HANPS)KEHUS U TOKA;

2) MaKCUMaJIbHOE 3HAaYeHUE 0OPAaTHOTO HAMNPSHKEHUSI HA BEHTUIIE,

3) KILZ;

4) xor(PuIMeHT myabcaluii BBIIPSIMICHHOTO HAIMPSKEHHUS KaK OT-
HOLICHUE aAMIUIATYJbl JTAHHOW TAPMOHUYECKOW COCTABJISIOIICH BBIIPAM-
JIEHHOTO HamnpsDKEHUs (TOKa) K CPEIHEMY 3HAYEHHUIO BBINPSIMIEHHOIO Ha-
npsbKeHUS (TOKA).

KpoMe TOro BBIIPSMUTENN XapaKTEPU3YIOTCS BHEIIHEW XapakKTepu-
CTUKOW — 3aBUCHMOCTBIO HAIIPSYKEHUS Ha BBIXOJE OT TOKA HATPy3KH.
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B kauecTBe BeHTWJICH B BBITIPSMUTEISAX MOXKHO HCIIOIB30BaTh IOJTY-
IIPOBOJTHUKOBBIE, AJICKTPOHHBIC JICKTPOBAKYYMHBIE M MOHHBIE AJICKTPOBA-
KYyMHBIC THO/IbI, @ TAK)KE TUPUCTOPBHI.

st BeIIpsIMIICHUST OAHO(A3HOTO TOKA IIUPOKO MPUMEHSIOTCS TPH
CXEMBI BBINPSMIICHUS: OJTHONOIYIICPUOAHAS U JBE JBYXIIONYIIEPUOJIHBIE (C
BBIBOJIOM HYJIEBOW TOYKM BTOPUYHOM OOMOTKH TpaHC(hOpMATOopa U MOCTO-
Bas).

OHONONYIEPUOAHBIA BBEIIPSIMUTEIb — 3TO BBIMPSIMHUTEND, HA BBIXOC
KOTOPOTO MOCJIE MPOIECCA BRIIPSIMICHUSI OCTAIOTCS TOJIBKO KOJIEOaHUs OJ1-
HOT'O 3HAaKa.

JIBYXMOJYIIEPUOIHBIN BBIIPSIMHUTEb — 3TO BBIMPSIMHUTENb, Ha BBIXO/IE
KOTOPOT'0 TIOCJIE TPOIlecca BBIMPSIMIICHUS W TIOJOKHUTEIbHBIC, U OTPHIlA-
TEJIbHBIC YYAaCTKH BXOJHOI'O HAIpPSHKEHUS MPeoOpa3yroTcs B KoJieOaHMs
OJIHOTO 3HAKa.

B Ttabmume 3.1 cpaBHUMBAIOTCS TEXHUYECKHE IMapaMeTpPbl OCHOBHBIX
CXeM OJIHO(A3HBIX BHIIPSIMUTEIICH.

Ta6nuna 3.1 — CpaBHeHHE BBIIPSIMUTEIBHBIX CXEM

[Tapamerp Tun BEINPSIMUTETIBHON CXEMBI
Onnonony- | C BeIBOAOM HyJie- | MocTtoBas
NepuoJHas | BOM TOYKH TpaHC-
dbopmaTopa

KomnuecTBO 1uogoB 1 2 4

CpenHee 3HaueHNE BBIXOJIHOTO Ha- 0,45 0,9 0,9

IPSKEHUS OTHOCUTEIIBHO JEeHCT-

BYIOIIIETO HANPSHKEHUS Ha BTOPHUY-

HOM 00MOTKe TpaHchopMaTopa

KIIJI BempsimuTens 0,4 0,81 0,81

KoaddunmenT ucnonpzoBanus 0,28 0,69 0,81

TpaHchopmMaropa

KoapdbunmenT nynpcaruit 1,57 0,67 0,67

YacroTa nmynbcamui 50 100 100

OJNEeKTpUYECKUN (QUIBTP — TO MACCUBHBIN YETHIPEXITOIIOCHUK, MPO-
MyCKAIOWINI CUTHAJIBI HEKOTOPOW IOJIOCHI YACTOT C MajbiM 3aTyXaHUEM
(ocnabyiieHreM), a CUTHAJIBI BHE ATOM MOJIOCHI YaCTOT — C OOJIBIIINM 3aTyXa-
HUeM. OUIBTPBl NPUMEHSIOT B BBIIPSIMUTEIBHON TEXHUKE JJIsI CTIIa’KHBa-
HUS MyJIbCALUM, TOATOMY UX HA3BIBAIOT CTIAKUBAIOIIUMU (DUILTPAMH.

[IpocTeitmumu criaXuBaOIMMU (UIBTPAMU SIBIISIOTCS] KOHJEHCATOP
(eMKOCTHOM (DUIBTP) U Japoccesb (MHAYKTUBHBIN (DUIBTP) — UHIYKTUBHAS
KaTylka ¢ (peppoMarHUTHBIM CepACUYHHKOM. boisiee ciioxHbie (GUIBTPHI
IPEACTaBISAIOT COO0M KOMOWHAIIMKM U3 KOHJEHCATOPOB, PE3UCTOPOB U HH-
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JTYKTUBHBIX KaTyllek (apocceneit), Hanpumep, [-oOpasneie RC u LC-
bunbtpsl, [1-06pa3zusie CRC u CLC-punbTpbl. AKTUBHBIE PUIBTPHI CTPOSIT
C UCITOJIb30BAHUEM TPAH3UCTOPOB.

Bueninss (Harpy3ouHasi) XapaKTEPUCTHUKA BBINIPSIMUTENS — 3aBUCH-
MOCTb CPETHETO 3HAYCHHUS BBIIPSMIICHHOTO HAIPSIKEHUS OT CPEHETO 3Ha-
YEHUSI BBITIPSMIICHHOTO TOKA.

KoabduiveHT nynbcaliii BRIOPSIMUTEIS — 3TO OTHOIICHUE MaKCH-
MaJIbHOTO 3HAYCHUS MEPEMEHHON COCTABJISIONICH BBIXOJIHOTO HAIPSKEHUS
BBITIPAMUTENSL K 3HAYEHUIO MOCTOSHHOW COCTABJISIONICH 3TOr0 Hampsike-
HUSIL.

KoadbduimeHT ucnonb3oBaHus TpaHchopMaTopa B BBIIPSIMUTEIbHOM
CXEME — ATO OTHOIIIEHHUE BBIXOAHON MOIIIHOCTH MOCTOSIHHOTO TOKA K HOMU-
HaJIbHOW MOJIHOW MOIIHOCTH BTOPUYHOM 0OMOTKHU TpaHchopMaTopa.

YacToTa mynbcaluii BBIIPIMUTEIS — 3TO OCHOBHAs 4acToTa Mepe-
MEHHOM COCTAaBJISIONICH BBIXOJHOTO HAMPSIKEHUS BhINPSIMUTENSA. DUITBTpa-
IIYsI MyJIbCAIllU TEM TPOIIIE, YEM BBIIIE YaCTOTa MyJIbCaIlU.

YMHOXUTENb HANIPSYKEHUS — 3TO BBIIPSIMUTENIbHAS CXEMa, BBIXOTHOE
HaMpspKEHUE KOTOPOM B pasbl OOJIbIEe MUKOBOTO BXOJHOTO HAIPSKEHUS
(YIBOUTENb, YTPOUTEIb HANPSOKEHUS U T.JA.). YMHOXHUTEIM HANPSKEHUS
UCIIONIb3YIOT JJI MUTAHUSI CXEM, MOTPEOJISIOIINX OTHOCUTEIHHO HEOOJIb-
IIOM TOK MPH BBICOKOM HAIpSHKEHWH, HAIPUMED, JJI MATAHUS SJICKTPOH-
HBIX TpyOOK ocumuiorpadoB. OCHOBHBIMHU dJIEMEHTAMH YMHOXKUTENICH Ha-
NPSHKEHUS SIBJISIFOTCA TUO/IbI M KOHJAEHCATOPBL.

YrpaBiasieMblid BBINPAMHUTENL — 3TO BBIIPSIMUTEIb, TOMYCKAIOIIUN pe-
TYJIMPOBKY HAMpsI)KEHUSI U BBITPAMIICHHOTO TOKA. B TaKuWX BBITPSAMUTEIISIX
pPEryJIMPOBKA OCYIIECTBIISICTCS WU B BRIIPSIMUTEIBHON CXEME, B KOTOPOMl B
KA4e€CTBE BEHTUJIEN UCITOIB3YIOT YIPABISEMbIE TUPUCTOPBI — TPUHUCTOPHI,
WM B OJIOKE CTAOMIIM3ATOP-PETYIISATOP HAIIPSAKEHUA.

Crabunuzupyronias cxema — 3TO dJEKTPOHHAs CXeMa, NMpeHa3HaAYCH-
HOE JUISl MOJJIEPKAHUS MMOCTOSHHOTO HANPSDKEHHS WA TOKA B 3aIaHHOM
L[EeTIH, HAIIPUMEP, Ha BBIXOJIE BBIIPSAMUTEIIS MPU U3MEHEHUAX HANPSKCHU,
MUATAIOIIETO ATOT BBIIPSMUTENb, UM U3MEHEHUSX CONPOTUBJICHUS HArpy3-
ku. CTaOUIIM3UPYIOIINE CXEMBI TAK)KE UCIIOJIB3YIOTCS B YCWIMTENAX U APY-
TUX 3JEKTPOHHBIX YCTPOMCTBAX IS CTAOMIM3AIMN 33 JaHHBIX PEKHUMOB UX
paboTHI.

C1abuan3aTop HAMPsHKCHUS (TOKA) — 3TO YCTPOMCTBO HIIM 3JIEKTPOH-
Has cXema, MpeIHa3HAaY€HHOE ISl MOJIJIEPKAHUS TOCTOSSHHOTO BBIXOIHOTO
HanpsKEHUsT WIM TOKA Ha BBIXOJE BBINPSAMUTENS NPU U3MEHEHHUSX HAmps-
YKEHHUSI, TUTAIOIIETO 3TOT BBIIPSIMUTENb, UM U3MEHEHUSX COMPOTUBIICHUS
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Harpy3ku. Paznuyaror mocieqoBaTeabHbIE U MapajliebHbIE CXEMbI CTaOH-
JIM3AlUU HaIpsKeHUs (TOKAa) B 3aBUCHUMOCTH OT MX BKJIFOUEHHS OTHOCH-
TEJbHO HATPY3KHU.

NMIOyabCHBIM CTaOMIM3aTOP HANPSHKEHUS — 3TO CXeMa, B KOTOpPOM
TPAH3UCTOP, BKIFOUEHHBIN IMOCIECIOBATENBHO C HArPY3KOW, NEPUOANIECKU
NEPEKIIFOYAETCS B COCTOSIHUE OTIMPAHUS U 3anupaHus. Bpems oTnupanus
TPAH3UCTOPA, @ 3HAYUT M BBIXOJHOE HAIPSHKEHUE HA HArpy3Ke, MOIKIIIO-
YEHHOW TOJIBKO BO BPEMS OTIHMPAHUSA, 3aBUCAT OT MTHOBEHHOI'O OTKJIOHE-
HUSI BBIXOJHOTO HAIIPSHKEHUS OT HOMUHAJIBHOIO 3HAYEHUA. TaKk JOCTUTAeT-
csl cTadWiIM3alus NOCTOSHHOTO BBIXOIHOIO HampsikeHus. Ha Bpixoae Tako-
ro crabminzaropa HEOOXOAUMO MPUMEHATh (PUIBTPHI, UCKIIOYAIOIIUE T1e-
PEMEHHYIO COCTaBJSIIONIYI0, KOTOpash BO3HUKAET B pe3yibTaTe padOThI
TPaH3UCTOpPAa B MPEPHIBUCTOM pexumMe. VMIyIbCHBIA CTaOUIM3aTOp Ha-
npsixeHusa umeet 0oibioit KIT/[ u Manbie TemioBbie MOTEPH.

NHBEPTOP — B TEXHUKE BTOPUYHOTO JJIEKTPONMUTAHUS 3TO YCTPOUCT-
BO, IIpe0Opa3yroliee MOCTOSHHBIN TOK B MEPEMEHHBIN TOK.
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4 YCUJIMTEJIA DJIEKTPUYECKHUX CUT'HAJIOB

DJICKTPOHHBIM YCHIWTENb — 3TO YCTPOMCTBO, YBEIWYHMBAIOIIEE YpPO-
BEHb JJICKTPUYECKUX CUTHAJIOB 3a CUET SHEPTUU UCTOYHUKA nuTaHus. Co0-
paH yCUJIMTENb HAa TPAH3UCTOPaX (paHbllie — HAa AJEKTPOHHBIX JIaMIax), 00-
JAJIAI0NIUX YIIPABISIONUMUA U YCUJIUTEIbHBIMU CBOMCTBAMH.

Yeunutenu MoXXHO KJ1acCU(DUITMPOBATH CIICIYIOMIMM 00pa3oM:

1) mo xapaktepy YCWJIMBAeMOr0 CHUTHaja: YCUJIUTEIN MEPEMEHHOTO
TOKA, YCWJIMTEIN TOCTOSTHHOTO TOKA, UMIYJIbCHBIE YCUJIUTENH;

2) MO CJI0KHOCTH BHYTPEHHEUW CTPYKTYphI: OJTHOKACKAIHbIC YCUIIUTE-
JIM, MHOTOKAaCKaJHbI€ YCUJIUTEINH,

3) 1o Ha3HAYEHUIO: YCUJINTEIN HAIPSIKCHUS, YCUIIUTENN TOKA U YCHU-
JIUTENTN MOIIHOCTH;

4) Mo MeXKacKaJHbIM CBS3SM: YCUJIUTEIU C PE3UCTUBHO-EMKOCTHOM
CBSI3bI0, YCWJIMTENIM C TAJIbBAHUYECKON CBS3bI0 M YCUJIUTEIU C TpaHC)Op-
MaTOPHOM CBA3bIO;

5) Mo 4acToTe yCWJIMBAEMOTO CUTHaja: HU3KOYACTOTHBIC YCUIUTENH,
CpPEIHEYACTOTHBIC YCUIIUTEIN, BBICOKOYACTOTHBIC YCUITUTEIIH.

Ycunutenn knaccoB A, B, C — 310 ycunurenu curHanoB, padboTraro-
IIYE B ONPEICIICHHBIX PEXKAMAX.

Pabotoii B ki1acce A Ha3bIBAIOT PEXKUM pabOThI, MPU KOTOPOM TOJIO-
KeHue paboyeil TOUYKHU Ha BBIXOAHBIX XapaKTEPUCTUKAX TPAH3UCTOPA TAKO-
BO, YTO BBIXOJIHOW TOK MPOTEKAET B TEYEHHUE BPEMEHU JJIUTEIBHOCTU TI€-
PEMEHHOTO BXOJHOTO CUTHala, T.€. B T€UEHHE Bcero nepuonaa. llpu stom
UMEIOT MECTO HAMMEHBIIINE HCKAXKEHUSI CUTHAJIA.

B knacce B BBIXOHOM TOK MPOTEKAET TOJBKO B TCUCHHUE MOIYIIEPHO-
1a BXoAHOTro Kojebanus. [Ipu oTCyTCTBUU BXOJHOTO KOJIEOAHUS BHIXOIHOM
TOK, COOTBETCTBYIOIIUNA paboueld TOYKE, OYTH PAaBEH HYJIIO U B TPAH3U-
CTOpPE BBIIEIAECTCS OYECHb Mayiasi MOIIHOCTh. [IpoMexxyTouHOE MOJIOKEHHE
paboueii Touku Mexy pexkumamu A u B coorBetcTByeT Kiaccy AB.

B knacce C BBIXOAHOUM TOK MPOTEKAET B TEUEHHWE BPEMEHH, MEHBIIIE-
ro, yeM noaynepuoa. I[Ipu 3ToM UMEIOT MECTO HAWOOJIbIINE HCKAKEHUS
CUTHaJa, HO MIPU HauOoJIbIIIeH dHEepreTHYecKOr 3(PPEKTUBHOCTH.

OnHOKacKaJgHbBIA YCHINUTENb (YCUIUTEIbHBIM KacKag) — 3TO YCHIIH-
TE€Jb, COJICPIKAIIUN OJVH AKTUBHBIN 3JIEMEHT: 3JIEKTPOBAKYYMHYIO JIAMITY,
OUMOJIAPHBINA WUJIM TOJIEBOM TPAH3UCTOP. B 3aBUCHUMOCTH OT CXEMBbI BKIIIO-
YEHUSI pa3IMYaOT CIEAYIOIIME YCUIIUTEIbHBIE KaCKaJAbl HA TPAH3UCTOPAX:

- Ha OHUIIOJSPHOM TPAH3UCTOPE — C OOIIUM IMHUTTEPOM, OOITUM KOJI-
JEKTOpPOM, 00IIIei 6a30if;
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- Ha MOJIEBOM TPAH3UCTOPE — C OOLIMM 3aTBOPOM, OOIIMM HCTOKOM,
OOILLIM CTOKOM.

HIMpOKOIOJIOCHBIA YCUIIUTEND — 3TO YCUIIUTEIIb, UCIIOJIb3YEMBbIN JJIs
YCUJICHUSI CUTHAJIOB C IIUPOKUM CHEKTPOM YacCTOT, YAaCTO CPABHUMBIM C
MOJIOCOM YCHUJICHUSI PUMEHSEMBIX aKTUBHBIX 3JIEMEHTOB (JIJaMIl WJIM TpaH-
3UCTOPOB).

YacToTHasi XapaKTepUCTUKA YCUIUTENS — 3TO 3aBUCUMOCTh K03 Pu-
[IMEHTa YCWJICHHUSI OT YacTOThl BXOJHOIO CHUHYCOMJAJIbLHOrO0 curHaia. Tax
KaK KOA(PGUIIMEHT YCUJICHUS SIBJISIETCS KOMIUIEKCHOM BEIMYMHOM, TO pa3-
JUYAIOT JABE YaCTOTHBIC XapaKTEPUCTUKH — aMIUIUTYAHO-4YaCTOTHYIO U (a-
304acTOTHYIO XapakTepucTuku (AUX u ®UX COOTBETCTBEHHO), KOTOPbIC
TaK)K€ Ha3bIBAIOT aMIUIUTYIHOM U (a3oBoi xapaktepuctukamu. AUX u
OYX yacTo n300paxaroT rpapuyecku.

[IupuHa 1OJOCHl MPONYCKAHUS YCUJIUTENIS — ATO Pa3HOCTh 4YacTOT
MeXIy AByMs ToukaMu AUX, miisg KOTOpbIX KOI(POUIIMEHT yCUJIeHHUs Ha 3
nb MeHbIlle, 4UeM Ha cpeaHux yactoTax. OmHa U3 3TUX TOYEK COOTBETCTBY-
€T H)KHEW TPaHUYHOM 4acTOTE, a Apyras — BEpXHEUW IPaHUYHOM YacTOTE.

HckaxkeHus: curHajia, BHOCHMbBIC YCUIIUTENIEM — 3TO U3MeHeHus (hop-
MBI CHUTHAJIA TIPU MTPOXOXKJICHUS UM ycunuTens. MI3MeHeHrs 3HaueHus aM-
IUIMTYAbl CUTHAJA HE SBJISIOTCSA MCKAXKCHHUSIMH. Pa3n4yaroT 1Ba OCHOBHBIX
BHJIa UCKAKEHUM, BHOCUMBIX YCUJIMTENEM: JIMHEWHbIE U HEMHENHBIE. [Ipu
ATOM PA3INYAOT AMIUTUTYAHBIE U (Pa30BbIC UCKAXKEHUA.

Mexkacka/iHasl CBSI3b — 3TO CIOCOO COEAMHEHUs OTACJIbHBIX KacKa-
JIOB YCUJIMTENS JUISl TIepeadyd BbIXOJHOTO CUTHAJIA OJHOIO Kackaja K clie-
aywomiemMy. PasznmnuaroT HemocpencTBEHHYHO (TallbBAaHUYECKYH0), €MKOCT-
HYIO U TPaHC(HOPMATOPHYIO CBA3b.

O6patHas cBsa3b (OC) — 3T0 Moj1ava 4aCTH BBIXOJIHOTO CUTHAJIA dJIeK-
TPOHHOI'O YCTpOWCTBA (YCHIIMTENS, T€HEpaTopa) Ha ero BxoA. B ycunure-
asx npuMeHsaoT otpunarensHyio OC (OOC), B reHepaTopax — MOJOXKH-
tensHyio OC (ITOC).

OtpunarensHast OC B ycunuTeIsX 00€CeurnBaeT:

- YMEHBIIEHUE YYBCTBUTEILHOCTH MPOLIECCA YCUIICHHS K U3BMEHECHUSIM
napaMeTpoB JIEMEHTOB, PEKUMOB MUTAaHUSA U BHEITHUX (DAKTOPOB (HAIpHU-
Mep, TEMIIEPATYpPHI);

- YMEHBIIEHUE HEJTMHENHBIX HCKAXKEHUM;

- YBEJIMYEHHE BXOJHOIO COMPOTUBIICHUS M YMEHBIIECHHUE BBIXOJIHOTO
CONPOTHUBIICHUS;

- BO3MOXXHOCTh (DOPMHUPOBaHUSI HEOOXOAMMBIX YACTOTHBIX XapakTe-
PHUCTHK.
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Henocratku orpuniarenbron OC B yCUITUTEISIX:

- YMEHbIIIEHUE KOA(DPUIUEHTA YCUIEHUS;

- BO3MOKHOCTh HECTAOMJIBHOCTH PA0OThI CXEMBI.

Henu OC knaccuuuupyroT UCX0As1 U3 CIIOCOOOB CHSITUSI BBIXOJJHOTO
CUTHAJIa U €r0 MOoJa4Yu Ha BXOJ| yCTPOICTBA.

ITo cnocoOy cHATHS BBIXOAHOTO curHaia paznuyaror OC 1o Hanps-
KEHUIO, B KOTOPOUM BBIXOJHOM CUTHAJ MPOMOPIIMOHATIEH BBIXOJHOMY Ha-
npsbkeHuto, 1 OC 1o TOKY, KOTrda BBIXOJHOW CUTHAJ MPOMOPIHUOHAIICH BbI-
XOJIHOMY TOKY.

ITo cnocoOy mojiaun BHIXOAHOTO CUTHAJIA Ha BXOJ| YCTPOMCTBA pa3iiu-
YaloT MOCJIC/IOBATEIBHYIO CBSI3b, PU KOTOPON OOpaTHBIM CUTHAJ MOAACTCS
MOCJIEA0BATEIBHO CO BXOJHBIM CUTHAJIOM, U HapajuieIbHYIO CBA3b, PU KO-
TOpoi BbIXOJHOW curHai nenu OC BBOAMUTCS MapaljIebHO C BXOIHBIM
CHUTHAJIOM.

B pe3ynbTaTe MOYKHO BBIICIUTH YEThIpe OCHOBHBIE 1enu OC:

- 10 HAIPSIKEHUIO MapaAJIJIEILHOTO TUIIA;

- 10 HAIPSIPKEHUIO MOCIICI0OBATEIbHOTO TUTIA;

- 10 TOKY MOCJIEIOBATEILHOTO TUIIA;

- 110 TOKY NapaJuIeIbHOTO THIIA.

Ycunurens nocrosHHoro Toka (YIIT) — aTo ycunurens, npenHa3Ha-
YEHHBIN 711 YCUJICHUSI MEAJICHHO M3MEHSIIOIIUXCSA KOJIEOaHUN ¢ MOCTOSH-
HOI cocTaBiisronied. B JaHHBIX YCUIIMTENAX MPUMEHSETCS HEMOCPEACTBEH-
Has CBsI3b MEXKIy KackajgaMu. Mx mpobiiema — 0opr0a ¢ apeithom HyIs €
MOMOIIBIO JOMOJHUTENBHBIX CXEM KOMIIEHCALINH.

Hpeitdh Hyld — OTKJIOHEHHE BBIXOJHOTO HAMPSIKEHUS OT HYJIEBOIO
(MOCTOSIHHOT0) 3HAYEHUS MPU HYJIEBOM (ITOCTOSTHHOM) BXOJHOM HampsixKe-
HUU 32 CUET YCUJICHHUS Pa3IUYHBbIX OMEX, HABOJOK U IIIyMOB B YCUJIUTEIIE,
BBI3BAHHBIX HECTAOMJIBLHOCTHIO pabOYeil TOUKU TPAH3UCTOPOB, HECTAOUIIb-
HBIM HaIpsHKEHUEM TUTaHUS, U3MEHEHUEM MapaMeTpOB TPAH3UCTOPOB M3-
32 U3MEHEHUS TeMIiepaTypbl, 3HPEKTOM cTapeHuUs dJIEMEHTOB.

Onepaimonnbiii yeunutesb (OY) — 3TO0 BBICOKOKAYE€CTBEHHBIN YHH-
BepCAJIbHBIN YCWJIMTEIb HANPSHKEHUS, BHITTOJTHEHHBIN B BUJI€ UHTETPaIbHON
MuKpocxembl. Daktrndecku OY — 3T0 pa3HOBUAHOCTh YCUIUTENS MOCTOSTH-
HOI'O0 TOKa C BEPXHEW TIPAHUIIEW AMIUIMTYIHO-YACTOTHOW XapaKTEPUCTUKU
10 coteH Kl 11, ¢ 0onbImMM KO3()PUITMEHTOM YCUIICHUS 10 HAIPSKEHUIO (10
10° u Gornee), GOIbLINM BXOAHBIM compoTusieHueM (Rpy = 10%-10" Om),
MaJbiM BBIXOAHBIM conpoTuBiieHneM (Rppx = 10-50 Owm), npenHa3zHaueH-
HBIN 1719 paboThI B cXeMax ¢ I1yookoi oTpurnatenbHoit OC.
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OY wumeet nBa Bxoja (IpsSIMOM M MHBEPCHBIN) U OAuH Bbixoa. Ilps-
MbIM (cHH(}A3HBIM) HA3bIBAETCS BXO/I, IIPU MOJIa4y€ HA KOTOPBIM CUTHAT HE
MeHsIeT cBoel (a3bl Ha BbIXojie. UHBEPCHBIM HA3bIBAECTCSI BXOJ, MPU MOJ1a-
Ye Ha KOTOpbIA cUTHaiI MeHsieT cBOow (a3zy Ha 180°. [Iutanue ycunurens
OCYILIECTBIISCTCS OT JABYX CUMMETPUYHBIX MCTOYHUKOB PA3JIUYHON MOJIAP-
HOCTU. HanpsbkeHue Mexay NpsMbIM U MHBEPCHBIM BXOJIaMHU HAa3bIBACTCS
nuddepeHIMaTbHbIM BXOIHBIM HAIIPSI)KEHUEM.

OV ucnonb3yroT AJjisl TOCTPOSHUS YCHIMTENEH MOCTOSIHHOTO U Tepe-
MEHHOTO TOKa, CyMMAaTOpOB, BbIUMTATEJICH, UHTErPaTopoB, auddepeHiin-
PYIOIIMX CXEM, aKTUBHBIX (PUIBLTPOB, OTPAHUUUTENCH HanpsiKEeHUs, Ppa30B-
paiaresieid, KOMMyTaTOpOB, KOMIIApaTOPOB, TEHEPATOPOB MPSAMOYTOJIbHBIX
U TPEYTOJbHBIX KOJICOAHUH, TpeoOpa3oBaTeNieii TOK-HANPSYKEHUE U T.1.

AHAJIOTOBBI KOMMYTATOP — 3JEKTPOHHOE YCTPOMCTBO JJIs KOMMYTa-
MK (TTOJKIFOYEHUS] WM OTKJIIOUEHHMS) aHAJOTOBBIX BXOJHBIX CUTHAJIOB.
Ecnyu koMMyTaTtop HaXOJIUTCS B COCTOSIHUM «BKJIIOUEHOY», €r0 BBIXOIHOE
HaMpsHKEHUE JTOJDKHO MO BO3MOXKHOCTH TOYHO PABHATHCS BXOJHOMY; €CJIH
KOMMYTAaTOp HaXOIUTCS B COCTOSIHUM «BBIKJIFOUYEHO», OHO JOJDKHO OBITh
paBHO HYJHO. JJII MOCTPOCHUST aHAJIOTOBBIX KOMMYTAaTOPOB HCHOJIb3YIOTCS
JMOIbl, TPAH3UCTOPHI (OUTIONSIPHBIE U TIOJIEBBIE), ONEPAIMOHHBIE YCUITUTE-
T,

KommapaTop — 37€KTpOHHOE YCTPOMCTBO, B KOTOPOM OCYIIIECTBIISICT-
CA MEPEKIIOYCHUE YPOBHS BBIXOJHOTO HAMNPSHKEHUS, KOTJAa HEMPEPBIBHO
MU3MEHSIONIEECs] BO BPEMEHN BXOJAHOE HANPSKEHUE CTAHOBUTCS BBIIIE WU
HUKE ONPENICIIEHHOTO YPOBHA — Topora. Kak mpaBwuiio, 11 CO3JaHus KOM-
rapaTopa MCIOJIb3YIOT ONEPANUOHHBIN YCUIUTENb WM €TI0 BBINOJHSIOT B
Buae orneiabHou MC.

YCUuTenp MOIIHOCTH — 3JIEKTPOHHBIM YCHJIMTEIb, NMPEIHA3HAYECH-
HBIH ISl TOJBEACHUS K Harpyske (NMMPUEMHUKY SHEPryuu) OMpeeiIeHHOU
MOIIIHOCTHU TIEPEMEHHOI0 TOKA. [ JIABHBIMH NapamMeTpaMu YCHWJIMTEIS MOIII-
HOCTH, SIBJISIIOTCS:

- T10JI€3HAas BBIXOJHASI MOIIIHOCTE;

- MaKCUMaJIbHasl BBIXOJHASI MOITHOCTh B YCJIOBUSIX MOJIHOTO BO30YXK-
JICHUS YCUIIUTEISA;

- KII/I, onpenensieMblii Kak OTHOILIEHUE TTOJI€3HOW BBIXOJHOW MOIIHO-
CTH K MOIIIHOCTH, ITOJBOJAMMOM OT UICTOYHHUKA IMUTAHUS,

- YPOBEHb HEIIMHEWHBIX MCKAXKEHHUM, XapAKTEPU3YEMBbIN COIECPHKAHU-
€M TapMOHUK B BBIXOJHOM CUTHAJIE MPU CUHYCOUJAIIBHOM BXOJHOM CHTHA-
JIe;
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- YaCTOTHAs XapaKTEpPUCTUKA, ONpeeisieMas HUKHEN U BEpXHEHN Tpa-
HUYHBIMHU YaCTOTaMH U (POPMOM XapaKTEPUCTUKH BHYTPH MOJOCHI TIPOITYC-
KaHMS, KOTOpasi XapaKTePU3yeT HEPABHOMEPHOCTh YCUIICHHUS.

[lepBpie Tpu mapameTpa B3aMMOCBS3aHbI U 3aBUCST MPEXK]IEC BCETO OT
THUIIa TPAH3UCTOPA, UCIIOIB3YEMOI CXEMBI M peKUMa paOOThl YCUITUTEIS.

PaznuuaroT oqHOTaKTHBIE M ABYXTAKTHBIC YCUIIUTEIN MOIITHOCTH.

OnHOTAKTHBIA YCWINTEIb MOIMHOCTH — YCHUJIUTEIh Kjacca A, coO-
pPaHHBIN B Cydae MCIOJIb30BAaHHS OUITOJISPHOTO TPAH3UCTOpPA IO CXEME C
OD ¢ BBIXOJIHBIM COTJIACYIOIIUM TPaHC(HOPMATOPOM B Ka4e€CTBE COMPOTHUB-
JICHUS B IIENHU KoJIeKTopa. Tak Kak TpaH3UCTOP YCHUJIMBAET CUTHAN B TeUe-
HUE BCEro Mepuoja BXOJHOTO CUTHAaja, TO M3-3a OMACHOCTH IeperpeBa u
BBIXOJIa U3 CTPOS TPAH3UCTOPA YCHUIUTEIh HMEET MaJyl0 MOIIIHOCTb Y HH3-
kuii KITJT (45-50%).

JIBYXTaKTHBIY YCHINTEIb MOIIHOCTH — YCHIIMTEINb Kilacca B nim AB,
coOpaHHBIM Ha ABYX TPaH3UCTOpax, pabOTAIOMIUX MapaJlIeIbHO B MPOTH-
Bo(haze, T.e. KOrjaa OAWH OTKPBIT M YCHJIMBACT CHTHAJI, BTOPOH TPAH3UCTOP
3aKPBIT U HE TOTPEOJIAET FHEPTUIO («OCThIBAET») U Hao0opoT. [TonepeMeH-
Hasi paboTa TPaH3UCTOPOB MO3BOJISIET JENATh YCHIUTEIN OOJbIIEH MOITHO-
CTH, Y€M OJHOTaKTHbIE ycuiauTenu, ¢ oonbiuM KIIJI (1o 75%).

HuddepeHimanbHblil YCUIUTENb — 3TO YCWINTENb Ha JIBYX TpPaH3U-
CTOpaxX C 3MUTTEPHOM CBS3bIO, MO3BOJISIONIEH HCIOJIL30BaTh B JIFOOBIX
KOMOWHAIMSX HECUMMETPUYHBIE WJIM CUMMETPUYHBIE BXOJT U BBIXO/I.

Huddepenimanbuble yCUINTENN HAILIA PUMEHEHUE B TEXHUKE WH-
TErpaJibHbIX MUKPOCXEM MPU CO3IaHUM MHOTOKACKAIHBIX YCUJIMTENICH, Ha-
npuMep, omnepaMoHHbIX ycunuTene. Taxxke nuddepeHnnaibHble YCUIIN-
TEIW Ha JUCKPETHBIX 3JIEMEHTaX HAILIM MPUMEHEHUE B KAYECTBE YCUIIUTE-
Jiel TIOCTOSTHHOTO TOKa M B U3MEPUTEIbHOW TEXHUKE JJISl TTOJYYEHUS CUT-
HaJja, IPOMOPIMOHAIBHOTO Pa3HOCTH JABYX BXOAHBIX HAMPSKEHUI.
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5 T’EHEPATOPBI CUT'HAJIOB

['enepatop — A3TO BJIEKTPOHHOE YCTPOMCTBO, co3jaroliiee (reHepu-
pylolliee) nepeMEHHbIC KoleOaHus 0€3 MOABEACHUS U3BHE BO30YKIAIOIIETO
curHana. ['eneparop npeodpa3yeT SHEPryi0 MOCTOSHHOTO TOKa MCTOYHHKA
MUTAHUS B DHEPTUIO BBIXOJIHOTO CUTHAJIA TIEPEMEHHOTO TOKA.

I'enepatopsl B 3aBUCUMOCTH OT (POPMBI T'€HEPUPYEMOTO KOJICOAHUs
pa3ACISIIOTCS HA TEHEPATOPbl CUHYCOUIAIBHBIX KOJEOAHUN U TE€HEPATOPHI
NEePUOINYECKUX HECHMHYCOMJAIbHBIX KOJCOaHUN, B TOM YHUCJIE HWMITYJIbC-
HBIX KoJieOaHu#l (NMPSAMOYTOJIbHOM, TPEeyrojbHOW U Apyroi ¢Gopmbl). B 3a-
BUCUMOCTHU OT BHUJIA aKTHBHOTO 3JIEMEHTA T'€HEPATOPhI ACIISITCA Ha JaMIIO-
BbI€ U TPAH3UCTOPHBIC, a Takke reHepatopsl Ha OY. CylecTBYIOT reHepa-
TOpPHI B BUJE MUKpocxeM. Kak npaBuiio, reHepaTop — 3TO YCHIUTENb C I0-
noxurenbHoi OC (ITOC).

I'enepaTopsl CHUHYCOMIAIBHBIX KOJEOAHUM pa3ACNsIOTCS MO BUAY
AJIEKTPUUECKOT0 KOHTYpa, OMPEAEIAIONIero 4acToTy koynedanuit. Cyriect-
Byt0T reHeparopbl ¢ LC- u RC-snemenTamu B yacToTo3ajaromniei 1emnu, a
TaKXe JJIEKTPOMEXaHUYECKHUE TeHEepaTOphl (HapuMep, C UCIOIb30BAHUEM
KBapIEBbIX IJIACTUH). B 3aBHCHUMOCTH OT MeXaHU3Ma BO3SHUKHOBEHHUS KO-
nebanuit u uenu OC reHepaTopbl ACNATCS HAa TEHEPATOPhl C BHEUIHEH U
BHyTpeHHer OC.

OCHOBHBIMM TTapaMETPaMH TE€HEepaTopa SIBIAIOTCS: YacTOTa BBIXO/I-
HBIX KoJieOaHuH, e€ CTaOUIIbHOCTh, (popMa reHepupyeMoro KojieOaHus, aM-
IUIMTYJla ¥ MOUIHOCTh KOJICOAHWM, AUAINa3oH MEPECTPOUKH YaCTOThI BbI-
XOJIHBIX KOJieOaHUM (7151 TEHEPATOPOB C BO3ZMOKHOCTHIO MEPECTPOUKHU YaC-
TOTBI).

PenakcallmoHHBIE T€HEPaTOPbl — AJIEKTPOHHBIE TEHEPATOPHI UMITYIIb-

COB.

HecTaOuinbHOCTE 4acTOThl T€HEpaTopa — OJIMH W3 OCHOBHBIX Tapa-
METPOB T'E€HEpPATOpa, KOTOpasl BBI3BIBAECTCS H3MEHEHHUEM TEMIIEPATYPHI,
BJIQYKHOCTH, HAIpPSKEHUs MUTAHUS, HEAOCTATOYHON JOOPOTHOCTHIO KOJIE-
0aTeNbHOr0 KOHTYpPa, MEXaHUUYECKUMHU BO3/ICHCTBUSIMU.

KBapiieBblii TeHEpaTop — 3TO T'€HEPATOpP CUHYCOUJAIBHBIX KoJieOa-
HUW, OTHOCAIIMICA K 3JICKTPOMEXaHHUYECKHUM TE€HEpaTopaMm, B KOTOPOM
4acTOTa BBIXOJIHBIX KOJeOaHUM ompenensercs KBapieM (KBapleBOW Iia-
CTUHOM), CBSI3aHHBIM C YAaCTOTO3aJIal0IIEH CXEMOW reHepaTopa.

RC-reneparop — 3TO T€HEpaTop, B KOTOPOM HE COJEPIKATCS Pe30-
HaHCHbIe KOHTYpbl LC, a 1enp, ompenensionias 4acTOTy T'€HEPUPYEMbIX
KoJjiebanmii, coctouT u3 djaeMeHToB RC. Paznmuaror RC-reneparopsl ¢ da-
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30CIIBUTAIOIIUMUA U MOCTOBbIMU cxemaMu. OObrdyHO RC-TeHepatopsl wuc-
MOJIB3YIOTCS /ISl TIOYYCHHSI CHHYCOMIAIBHBIX KOJIEOaHU ¢ YaCTOTaMHu OT
JOJIEH replia 10 HECKOJIbKUX AecsaTKoB kuitorepr (He 6onee 300 xl'm). RC-
TeHEPATOPhl XapaKTEPU3YIOTCS BBICOKOW CTAOMIBLHOCTHIO M JIETKO Iepe-
CTpauBaroTCsl.

biokuHT-reHepaTop — 3T0 TeHEpaTOp UMITYJILCOB, B KOTOPOM CHIIbHAS
ITOC Mexny BBIXOJOM U BXOJIOM B OJTHOKACKAJHOM CXEME OCYIIECTBISACTCS
C IIOMOIIBI0 TpaHc(popmaTopa, epeBopadyrBaroniero ¢pasy Ha 180°.

MynbTUBHOPATOp — 3TO TEHEPATOP HUMITYJIHCOB, COCTOSIIUN U3 JIBYX
kackanoB RC-ycunureneii. Bropoii kackan nmepeBopaunBaet ¢aszy koyeda-
HUs, TTOJBOJMMOTO CHOBA K MEpBOMY Kackaay. Takum oOpa3oM co3maercs
ITOC 6e3 ucnonb3oBanusi TpaHchopMaTopa, KaKk 3TO UMEET MeCTO B OJI0-
KHHT-T€HEpaTope.

CUMMETPUYHBIN MYJILTHUBHOPATOP — 3TO MYJILTHUBUOPATOP, SBIISO-
IIUICS TEHEPAaTOPOM IPSMOYTOIbHBIX HWMITYJILCOB OJIMHAKOBOW JIIUTEIIb-
HOCTH, paBHOU TOJIOBUHE TIEPHO/Ia KOJICOaHUH.

AKymuii reHepaTop — 3TO reHepaTop C ABYMS COCTOSHUSMH, TIPHYEM
JIUITH OJHO IMACCUBHOE (COCTOSIHUE OKHIAAHUS) SBISICTCS YCTOWYHMBBIM CO-
CTOSTHUEM, B KOTOPOM T'€HEPATOP MOXKET HaXOAUTHCA HEOIPAHUUYEHHO J0JI-
ro. [lon BIusHMEM BHENIHErO 3alyCKaIOIIEro UMIyJIbca HACTYIAET CKay-
KOOOpa3HOE U3MEHEHUE COCTOSIHUS: C YCTOMUHUBOTO HA HEYCTOMYUBOE C I10-
CJIEIYIOIIMM BO3BpalllEHUEM B YCTOMYHMBOE COCTOSIHUE — B pe3yJibTaTe Ha
BBIXO/I€ MOSABISAETCA OJMHOYHBIN UMITyJIbC. Kayuiuii renepaTop e Ha3bl-
BaIOT OJIHOCTAOUJILHBIM FEHEPATOPOM.

OnHOBHOpPATOP — ATO YCTPOMCTBO C OAHHUM YCTOMYUBBIM M OJHUM
BPEMEHHO YCTOMYMBBIM COCTOSIHUEM, MpeAHa3HaueHHOe M1 (popMUpoBa-
HUS OJHOKPATHOTO MPSMOYTOJIBHOIO UMITYJIbCA 33JaHHOM JJIUTEIbHOCTU
IpU BO3JCHCTBUM HA BXOJI€ MMITYJIbCAa OT BHEIIHETO UCTOUYHMKA. DaKkTHye-
CKH 3TO KAYIIUNA MYyJIbTHUBUOPATOD.

OnnoBuOpaTopsl (MHAYE — (HOPMUPOBATENHN UMITYJIBCOB) MPUMEHSIOT
B KadecTBe (hOpMUpPOBATEIS MUMITYJIHCOB C 3aJIaHHBIMHU MapaMeTpamH, OT-
JUYHBIMU OT MAapaMETPOB BXOJIHBIX UMITYJILCOB (HampHUMEp, ISl CTaHIap-
TU3AIIUN UMITYJIbCOB HANPSDKEHUS 10 JUTUTEIBRHOCTH), ISl YIIPABICHUS pa-
00TO# pesie U AIEKTPOHHBIX CXEM W YCTPOMCTB, 3aJIEPKKH MUMITYJIbCOB U
JICJICHUS] YaCTOThI UX TTOBTOPECHHUSI.
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6 OCHOBBI HIU®POBOM TEXHUKHU

HudpoBas TEXHUKA — 3TO OTPAC]Ib TEXHUKHU (JIEKTPOHUKH), B KOTO-
pOM pACCMATPUBAIOTCS YCTPOKUCTBA U CXEMbI C UMITYJIbCHBIMHA CUTHAIAMHU,
UMEIOIIMMU J[Ba KpalHUX (JUCKPETHBIX) YPOBHS — BBICOKMH U HU3KHUMU.
DJIeMEHTHI CXeM ITU(PPOBOI TEXHUKHU pabOTAIOT KaK AJIECKTPOHHBIC KIIOUH U
HaXOASATCS B OJTHOM M3 JIByX KpPalHUX COCTOSTHUSIX: IMIPONyCKaHUs (BKJIKOY E-
HUSI) WIK 3aUPaHust (BHIKIIOUCHHUS).

I'maBHBIC HOCTOMHCTBA HUGPOBONM TEXHUKHU: BBICOKAS HAJICKHOCTh U
BBICOKAsi IOMEXOYCTOMYNBOCTh. KpoMe TOro, «JIByXypOBEHHOCTbH)» CHIHa-
JIOB 4aCTO MCKJIIOYAET OLIMOKHU MpH Mepeaadye U BOCIPOU3BEACHUU UHPOP-
Malluu, coAeprKalieiics B Iu(PpoBOM CUTHAJIE, TAaK KaK paclio3HaBaHUE JBYX
KpallHUX YPOBHEW CUTHaJIa ABJISECTCS HAACKHBIM JaXe NPU HATUYUU OOJIb-
IMX UCKAKEHUMN U TIOMEX.

Jlormyeckas mepeMeHHasi — 3TO NepeMEHHas1, TPUHUMAIOIIAs J1Ba 3HA-
YEeHHsI: UICTUHHO - «1», JTOKHO - «O».

Jlornyeckasi byHKIMS — JOrHYecKas MepeMeHHasi, 3Ha4eHUEe KOTOPOM
aBysieTcs: QyHKIUEW OTHON WJIM HECKOJBKUX JIOTUUYECKUX MEPEMEHHBIX.

[TonokuTENbHAS JOTHKA — 3TO MPEACTABICHUE B JIOTUYECKUX DJIEMEH-
Tax 3HAYEHHUS JJOTUYECKOW €IMHULIBI BBICOKAM MOTEHIIHAIOM, & JOTHYECKO-
ro HyJI1 — HU3KUM [MOTECHIIUAJIOM.

Jlornyeckuit 3IEMEHT — 3TO AJIEKTPOHHASA CXeMa, uMmeroas m=>1 Bxo-
IOB W n>1 BBIXOJIOB, PEAIM3YIONMIAS HA KaXKJIOM BBIXOJIE€ JIOTUYECKYIO
(YHKIMIO OT BXOJHBIX IEPEMEHHBIX.

Pa0Gouue cBOWCTBA JOTUYECKUX DJIEMEHTOB ONPEIEISIOT CIEAYIOIINE
OCHOBHBIE ITAPAMETPBIL:

- OBICTPOJCUCTBHE — BpEeMs 3aJCPKKU MEKIY CMEHON COCTOSHUMN
BXOJITHOT'O ¥ BBIXOJIHOTO CUTHAJIOB;

- Harpy3o4Hasi CItocoOHOCTh (K0d(D(HIMEHT pa3BEeTBIICHUSA) — YHCIIO
BXOJIOB, KOTOPBIE MOYKHO MOAKJIFOUYNTH K BBIXOAY JIOTUYECKOTO BJIEMEHTA;

- MOMEXOYCTOMYMUBOCTh — MAKCUMAJbHO JONYCTHMbBIM yYpOBEHb Ha-
NPSIKEHUS TIOMEXH, HE BbI3bIBAIOIINI JIOKHOTO CpabaThIBAHUS;

- CTENEHb TEHEPUPOBAHUS TTOMEX — MHTEHCUBHOCTh KOJeOaHUN TOKa
IIPU NEPEKITFOYCHUU 3JIEMEHTOB;

- MOIIIHOCTb PACCESHUS — MOLIHOCTh IIOTEPh SHEPTUH B DJIEMEHTAX.

Onement HE — noruyueckuil sjIeMEHT, pealu3yIOIIUi JIOTUYECKYIO
(GYHKIMIO OTPUIIAHUS.

OneMeHT W — J0rMYecKuid SJEMEHT, Peaju3yIouid JOTHYECKYIO
(YHKITIO KOHBIOHKITUHU (JIOTHYECKOTO YMHOMXKCHHS).
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OsiemeHT MJIM — JIOTUYECKHN 3JIEMEHT, PEAU3YIOIIUN JIOTUYECKYIO
(YHKIHIO TU3BIOHKIINN (JIOTHYECKOTO CIIOKEHUS).

Crpenka [Iupca — Ha3zBanue sornueckoil pynkuuu NJIN-HE.

rpux e depa — HazBanue nornueckoit pynkunu M-HE.

Jnonno-tpan3ucropHas yoruka (JITJI) — HazBanue cemeiicTBa 1ud-
poBbix MC, B kotopsix ¢pyHkuuu 1M u MJIM BeINOIHEHBI ¢ TOMOIIBIO JUO-
JI0B, a DJICKTPOHHbIC Kitoun U PpyHkuuss HE peann3oBaHbl Ha TpaH3UCTO-
pax.

Tpan3uctop-Tpan3uctopHas Jyoruka (TTJI) — Ha3BaHue cemelicTBa
nudpoBeix MC, B KOTOpPBIX Bce JIorMYeckue (GYHKIMU U DJIEKTPOHHbIC
KJIIOYH PEATM30BaHbl HA TPAH3UCTOpAX, MPUYEM B KA4ECTBE BXOJIHOTO
TPAH3UCTOPA MCIIOJIL3YETCS MHOTO3MUTTEPHBIA TpaH3UCTOp (peanusyer
dynkuuio N).

MAI-noruka (MAIITJI wimm MOIITJI) — Ha3BaHue ceMeicTBA HH}-
poBbix UC, ananoruynoit TTJI, TobKO BMECTO OUMOJISIPHBIX TPAH3UCTOPOB
ucnonsiytorcss MAIT (MOII) TpaH3ucTopsl.

KM/II-noruka (KMAIITJI moun KMOIITJI) — Ha3Banue cemericTBa
i@poBeix MC, MOCTpOCHHBIX Ha KOMIUIEMEHTAPHBIX (B3aWMOIOTIOTHSIIO-
mx) MIIT (MOII) Tpan3ucTopax.

Tpan3ucrop-Tpan3ucTopHas Jyioruka ¢ auogamu [lortku (TTJIII) —
Ha3BaHue cemelcTBa nudppoBbix MC, B KOTOpBIX Bce ornyeckue QyHKIIMU
U DJIEKTPOHHBIE KJIIOYM PEaJM30BaHbl HA TPAH3UCTOPAxX, KOTOPBIE IS yC-
KOPEHHUS UX MEPEKIIOYEHHS JoNOJHEHBI Auoaamu LlloTkw.

OmuTTepHO-cBsA3anHas yoruka (DCJI) — Ha3zBaHue cemeiicTBa Udpo-
Bbix MC, B KOTOpBIX BXOJHBIM KacKajoMm siBisieTcs nuddepeHnanibHbIi
YCWJINTEIb Ha OUMOJIPHBIX TPAH3UCTOPAX C COSAMHEHHBIMU YMUTTEPAMH.

Umkekunonnas oruka (U°JT) — HasBanue cemeiictBa mudposbix UC,
B KOTOPBIX BMECTO 0A30BBIX M HAIPY30UHBIX COMPOTUBJICHUN HCHOJIb3YIOT-
CA MHXKEKTOPBI: TPAH3UCTOPHI B POJIM UCTOYHUKOB TOKa. [y peannsanuu
onepauuu 1 Ha BXOJI€ JIOTHYECKOTO 3JIEMEHTa BKIIKOUEHBI Auoabl LIIoTkwy,
YTO JICJIAET €r0 MOX0KKUM Ha 31eMeHT cemernctra I TJI.

B tabnuie 6.1 mpeacrtaBieHbl AJi CPAaBHEHUSI NapaMeTphbl THUIIOBBIX
0a30BbIX 2JIEMEHTOB C JIByMsI BEIBOJAAMHU JJIsSl pa3HBIX CEMEUCTB.

Tabnuia 6.1 — TTapameTpsl OCHOBHBIX cemeicTB U@ poBrix NC

Tun cemeit- | Hanpsikenue | Cpennsisi no- | Cpennee | Pabora me- | Harpy3ounas
CTBa nuTaHus, B | Tpebnsemas | Bpewms 3a- peKIIto- CIIOCOOHOCTH
MOIIIHOCTh, MBT| nep:kku, HC | YyeHus, mJx
JTII 9) 9 25 225 7
TTII 9) 10 10 100 10
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Tun cemeit- | Hanpsikenue | Cpennsisi mo- | Cpennee | Pabora me- | Harpy3ounas
CTBa nutanus, B | TpeOnsiemass | Bpewms 3a- PEKIIIO- CIIOCOOHOCTH
MOIIIHOCTb, MBT| 1epKKH, HC | yeHus, nJx
TTJILI 5 2 10 20 10
OCIJI 5 40 0,75 30 10
p-M/II1 +4, -12 0,5 100 50 20
n-MII -12, £5 0,5 30 15 20
KM/IIT +3 1015 [(0,2...0,3)x10°| 90...30 0,05 50
21 1 (1...100)x10™ | 1000...10 1 3

[Ipumeuanue: PaGora mepekitoyeHUs: — KOMIUIEKCHBIM IMOKa3aTelib KayecTBa
AJIEMEHTA, PAaBHBIA MPOU3BEACHHUIO Cpe/lHEeld MOTpeOsiIeMON MOIIHOCTH Ha CpejHee
BpeMs 3ajepxkku. [loaTomy mokazarento Haubojee MEPCHeKTUBHBIMU CeMEUCTBaMU

OTHYECKHX S7eMeHToB spastortes M2JT 1 KMJIII.

Tpurrep — 3T0 3JIEKTPOHHOE YCTPOUCTBO, UMEIOLIEE ABA YCTOMYUBBIX
CTAIlMOHAPHBIX COCTOSHMS, MEPEX0Jbl U3 OJHOTO COCTOSIHUS B JIPyroe u
00paTHO COBEPIIAOTCS IOJ JCUCTBHEM CICIHMAIBHBIX 3aITyCKAIOIINX HM-
MyJbCOB.

ITo ciocoOy ympaBiieHHs] TPUTTEPHI EIATCS Ha aCHHXPOHHBIC U CHH-
XpOHHBIC. B aCHHXPOHHBIX TpHUITEpax IMEPEKIFOYESHHUE U3 OJHOTO COCTOS-
HUSA B IPYTO€ OCYILECTBIISIETCSI HETMOCPEACTBEHHO C MOCTYIIJIEHUEM CUTHAJIA
Ha UH(POPMAIIMOHHBIN BX0/1. B CHHXPOHHBIX (TAKTUPYEMBIX) TPUTTEpaX Iie-
PEKIIIOUEHUE TTPOU3BOJUTCA TOJIBKO MPU HATMYUU Pa3pelIaroniero (TaKTH-
PYIOIIEro) UMITYJIbCa Ha BXOJIE€ CUHXPOHU3AIIUH.

[lo QyHKUMOHATBHOMY TMpPHU3HAKY, OIPEACISIONIEMY MOBEACHUIO
TpUITEpa MPU BO3JACUCTBUU CHUTHAJIA YIPaBIEHUS U CIOco0a ympaBieHUs,
TPUITEPHI AETATCS HA CICTYIOLINE TUTIBIL:

RS-Tpurrepsl UMEIOT 1Ba YNPaBJISIONIMX BX0a: S (set — yCTaHOBKA) U
R (reset — copoc);

D-tpurrepsl umeror oauH uHdopmarmonHeii Bxog D (delay — 3a-
JCpKKa) ¥ OJWH CHHXPO-BX01 (BX0J cuHXpoHn3anun) C;

T-Tpurrepsl NEPEKIOYAIOTCA B TPOTUBOIOJIOKHOE COCTOSTHUE C TIPU-
XO0Z0M KaXKJIOTO OYepeHOro BxojaHoro mMiryibea (T - time — Bpems, xa-
paKkTepU3yrolee BHYTPEHHIOK 3a/ICPKKY);

JK-Tpurrepsl — 3T0 yHUBEpCaJIbHBIE TPUITEPHI, UMEIOLIUE YIPaAB-
asrore Bxoabl J (jump — mpebkok, nepedbpoc) u K (keep — nepxkatsb, co-
XpaHATh) U JOMYCKAIOIIUE YCTAHOBKY BBIXOJAHBIX YPOBHEH MPH HATUYUU
CUTHaja Ha BxoJie cuHxpoHuzanuu C.

Tpurrep [IMuTTa — 3TO 3JIEKTPOHHOE YCTPOMCTBO, B KOTOPOM IIpHU
MPEBBIIICHUN BXOJHBIM HAIPsSHKEHUEM BEpPXHEro IMmopora cpabaThIBaHUs
BBIXOJTHOE HAIMPSIKEHUE TPUITEpa CKAYKOM YBEITUYUBACTCS 10 IOJIOMKHU-
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TE€JILHOT0 MaKCUMAJIBHOTO 3HAYE€HUs, a MPU YMEHBIICHUU BXOJHOIO Ha-
NPSDKEHUST HUYKE HUDKHETO Mopora cpadaThbIBaHUSI BBIXOJAHOE HAIPSKEHUE
TpUITEpA CKAYKOM MaJaeT 10 HYJsl. ITO MO3BOJISET UCIOJIb30BaTh TPUITEP
[IImutTa Kak GopMuUpoBaTENh NPSIMOYTOJIBLHBIX UMITYJILCOB U3 HEMPEPHIB-
HOTO (HalpuMep, CUHYCOMAAILHOI0) BXOJAHOTO CUTHANA, T.€. KaK KoMIlapa-
TOD.

KoMOuHaIMOHHBIE YCTPOUCTBA (JIOTMYECKUE ABTOMATHI O€3 MaMsITH) —
ATO YCTPOMCTBA, JJOTUUECKHUE 3HAYCHUS BBIXOJIOB KOTOPHIX OJIHO3HAYHO OII-
PENENSAOTCSA COBOKYITHOCTBIO JIOTUYECKUX 3HAYEHUW HA BXOJAaX B JIAHHBIU
MOMEHT BPEMEHH.

K KoMOMHAIIMOHHBIM YCTPONUCTBAM OTHOCSTCS: MpeoOpa3oBaTean Ko-
J0B, AemudpaTopsl, MU@paTopbl, MyJIbTUILIEKCOPHI, AEMYJIbTUILICKCOPHI,
cymmaTopsl U T. 1. KOMOUHAIIMOHHBIE Y376l U OJIOKU LHU(PPOBBIX CUCTEM
aubo cobupatrorcst u3 oTaeabHbIx MC Manol cTeneHu WHTerpanuu, JMoo
usrorapnuBarorcs B Buje C cpegHelt cTereHn uHTerpaiuu, Ju00 BXOIAT
B coctaB bUC.

IIpeoOpasoBaTenb Kojia — 3TO YCTPOMCTBO ISl TIepeBoia OaHOM dhop-
MBI 4KCia B APYryto (s mpeoOpa3oBaHuUs CUTHANA, MPEACTaBICHHOTO B
OJTHOM YHUCJIOBOM KOJE, B CUTHAJI, MPEACTABJICHHBI B APYrOM YHCIOBOM
KOJIE).

HemmdpaTtop — 3TO yCTpOMCTBO, BbIpadaThIBaIOLIEE JIOTHYECKYIO
€IMHUILY TOJIBKO Ha OJHOM M3 CBOMX 2 BBIXOJIOB B 3aBUCHUMOCTH OT KOJIa
JBOMYHOTO yKcia Ha N BXoJax.

[Iudpatop — 3TO YCTpOMCTBO, GopMHUpYIOIee HA BBIXOAEC KO JIBO-
WYHOI'0 YKCJIa, KOTOPOE OMPEAEIIIET HOMEP BXOJIHOW IIMHBI B 3aBUCHUMOCTH
OT TOr'0, HAa KaKOW BXOJHOM IIMHE OYyET JIOTHYECKasl €IMHHUIIA, T.€. BBIIOJI-
HsieT PyHKIUIO, 0OpaTHYIO AemudpaTopy.

MyJIBTUILIEKCOP — 3TO YCTPOMCTBO ISl KOMMYTAlMAd OJHOTO U3 2N
MH()OPMAIIMOHHBIX BXOJOB Ha OJMH BBIXOA. sl peannzanuu HEOOXOIU-
MO KOMMYTallUX MYJIbTUILIEKCOP KpoMe UH(POPMAIMOHHBIX BXOJ0B MMe-
eT Takxke N agpecHbIX BXOJOB. 3HAUEHUE YHCJA B IBOMYHOM KOJI€ HA a/I-
PECHBIX BXOJIaX OMpEACNSIET aapec KOMMYTUPYEMOTO MHGOPMAIMOHHOTO
BXO/a.

JeMyIbTUIIEKCOP — 3TO YCTPOMCTBO JII KOMMYTAI[MM OJHOIO WH-
(OpPMaLMOHHOrO BXOJHOTO CUTHAJIA HA OAUH U3 2™ BBIXOOB, TJI€ M - YHC-
JIO aJPECHBIX BXOJOB, T.€. BBIMOJHSIECT (YHKIIHIO, OOPATHYIO MYJIbTUILICK-
copy.

CyMMaTop — 3TO YCTPOMCTBO, OCYILIECTBISIONIECE CIOKEHHUE JBOMY-
HBIX YHCEJI, T.€. IBYX ITU(POBBIX CUTHAIOB, OTOOpaKAIOIINX Pa3HbIC YHCIA.
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Kak mpaBuio, cyMmmaTop Tak»Ke MCHOIL3YeTCs ISl BBIYUTAHUS JBOUYHBIX
quce.

HudpoBol kKoMOapaTop — 3TO YCTPONCTBO, OCYIIECTBIISIIOIIEE CpPaB-
HEHUE JABYX YHCEN, T.C. ABYX IM(PPOBBIX CUTHAIOB, OTOOPAXKAIOIINX Pa3-
HBIC YHCIIA.

Jlornyeckue aBTOMATHI C MaMATHIO (MOCIETOBATEIbHbBIC JIOTHYCCKHE
YCTPOMCTBA WJIM KOHEUHbIE aBTOMAThI) — 3TO YCTPOUCTBA, JIOTHYECKHE 3HA-
YEHUS Ha BBIXO/1aX KOTOPBIX OMPEACISIIOTCS KaK COBOKYITHOCTD JIOTHYECKHUX
3HAYCHUH Ha BXOJIaX B JJAHHBII MOMEHT BPEMEHH, TaK U COCTOSHHEM aBTO-
Matra 1O pe3yJbTaTaM €ro MpeAlecTBYIOme padoThl. 3anoOMUHAHUE
MPEAMICCTBYIONTAX COCTOSHHUM BBITIOJHSICTCS C TIOMOIIBIO TPUTTEPOB.

TunuyHble TpUMEPHI MTOCICAOBATEIBHBIX YCTPOUCTB — CUETUNKU M-
MyJIbCOB M PETUCTPHI.

CuéTurK — 3TO KOHCUHBIH aBTOMAT C OJHUM WH(POPMAIIMOHHBIM BXO-
JIOM, IUKJIMYSCKHA TEPEXOISIINN U3 OJTHOTO COCTOSHUS B JIPYroe MoJI AeH-
CTBHEM BXOJIHBIX CHUTHAJIOB. CUETUYMKH MMITYJIbCOB PEAM3YIOT CUET YHCIIa
UMITYJIBCOB M (PUKCHUPYIOT 3TO YUCJIO B KaKOM-JIN00 Koje. [ moctpoeHus
CUYETYMKA HUCIIOIB3YIOT MOCIICIOBATEIbHOE BKIIFOUCHHUE CUETHBIX TPUTTEPOB,
B KQ4E€CTBE KOTOPBIX MOTYT OBITh MCIOJIb30BaHbl RS, D u JK-tpurrepsi.

Peructp — 310 (PyHKIMOHATIBHBIN Y3€ll, BHIOJHSIONIUA XpaHEHUE U
npeoOpa3oBaHuE JBOMYHBIX YUCEN.

[To cnocoOy mpuéma v BbIIaYM MHDOPMALIMM PETUCTPHI ACNATCS Ha
CJIENYIOIINE TPYNMbI: C MapayieIbHBIMUA MPUEMOM U Bblauel MHQPOpMa-
MU, C MOCIEA0BATEIbHBIM MPUEMOM UM BblJaueil MHPOpMaLIK, KOMOWHHU-
POBaHHBIE C PA3TUYHBIMU ClIOCOOaMU MpUEMA U BbLAaul HHGOpMAIUU.

[lapasnie/nbHble PETUCTPhl (PETUCTPhl MaMSITH) UCIOIL3YIOTCS B OC-
HOBHOM JIJIsl 3allOMMHAHUS MHOTOpa3psaHOro ABomyHoro koxpa. Ilocnemo-
BaTeNIbHbIC PETUCTPHI (CIBUTOBBIC PETUCTPHI) MOMUMO XPAHEHUSI ABOMYHO-
ro KOJia UCIOJIb3YIOTCS JIJISl CO3/[aHus TeHEPATOPOB KOJa, CHHTE3a KOJIbIIE-
BBIX CUETUMKOB U YNPABJISIONIUX YCTPONCTB.

AnHanoro-mmudpoBoit_mpeodpaszoBatens (ALIl) — anexkTpoHHOE YCT-
POICTBO AJ1 MpeoOpa30BaHMs aHAJIOTOBOTO CUTHAJa B IU(PPOBOI KO/I.

[udpo-ananorossiii npeodpazosatens (LIAIl) — smekTpoHHOE yCT-
POMCTBO ISl MpeoOpa3oBaHUs CUTHAIA, MIPEACTAaBICHHOTO B BHUjaE IUdpo-
BOT'0 KOJ1a, B aHAJIOTOBBIN CUTHAJL.

Mukpomnporeccop (MII) — 3To mHDOpMAITMOHHOE YCTPONCTBO, KOTO-
poe 1o IporpaMme, 3aJaBacMoi yIpaBJISIIONIMMH CUTHaIaMu, 00padaThiBa-
eT uHdOpMaIIUIO, T.€. peaTn3yeT onepauu: apudMeTHiIecKkre, JoOTHIeCcKue,
BBO/JIa, BHIBOJIA U T.J.
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['maBroe otimune MII ot npyrux tunoB MC — cnocoOHOCTh K Hpo-
IPAMMHUPOBAHUIO TMOCJIEA0BATEIBHOCTH BBINOIHAEMBIX (PYHKIHUM, T.€. BO3-
MO>XXHOCTh paOOThl MO 3aJaHHOW MPOrpaMMe, KOTOPYK) MOKHO MEHSTh.
OCHOBHBIMH y3JIaMU MHKPOITPOLIECCOPA SBIISIOTCH:

- apudMeTHKo-IorHIeckoe ycrpoictBo (AJIY) — KOMOMHAITMOHHOE
YCTPOMCTBO, paboTaromiee ¢ ABOMYHBIMU KOJAAMU U OCYIIECTBIISIONIEE Pa3-
JUYHBIE ApUPMETUYECKHUE U JIOTUYECKHUE OTIEPaALINH;

- PErucTphl OOIIEr0 HaA3HAYEHHUS, T.€. COBOKYITHOCTh N MapauieIbHbIX
PETUCTPOB MO M Pa3psAOB JJISI XPAHCHUS ABOWYHBIX uncen. DakTudaecku
ATO OIEpaTHBHAs MaMATh — ONEPATMBHOE 3allOMHUHAIONIEE YCTPOWCTBO
(03V);

- OydepHble PErucTpsbl JIsi KPAaTKOBPEMEHHOTO XPaHEHHUs YHCENl BO
BpeMs pabotel AJIY;

- YCTPOWCTBO YIpaBIICHUS, KOTOpPOE 3aJa€T PEeXKUMbI pabOThl BCEX
anemenToB MII;

- YCTPOMCTBO BBOJA-BbIBOJA HMH(OpPMAILIMH, C MOMOIIbIO KOTOPOIrO
BBOJISITCSA MCXOJIHBIC U BBIBOJSTCS TOJIydEHHbIC B pe3yibTare padotsl MII
JAHHBIE.

Mukpo9BM — 310 ycrporcTBO Ha ocHoBe MII, a Takxke 3arnmoMuHaro-
IIMX YCTPOMCTB, YCTPONCTB YIpPABICHUS U CPEICTB CBS3U C Mepudepuii-
HBIMU yCTpoWcTBaMu (MHTepdeiic). Ymnpapistomas MUKpoOIBM nomxHa
UMETh CPEACTBA COMPSHKEHUS C OOBEKTOM YyrpaBieHus: naruuku, AIlI,
LHAIIL. CoBokynHOCTh MUKPOODBM u cpeAcTB conpsiKeHUs: 00pa3yroT MUK-
POIIPOLIECCOPHYIO CUCTEMY.
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