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[Mpeaoncnosme nsgartenscrea
Cambridge University Press

DTa KHUTA COAEPXKUT paccka3 00 3JIEKTPOHUKE, OMMPAIOIINIICS Ha TIPAKTUKY, U
JIOCTYITHA JTIOOOMY YMTATENI0, KOTOPHII XOTSI ObI HEMHOTO 3HAKOM C 3JIEKTpUIeC-
KuMu HenssMu. Maptun Xaptiau I>XXoHC paccMaTpUBaeT IpeaMeT BO BCEM I10JI-
HOTE: HAUMHasl C TAKNX OCHOBHBIX IMOHATHH, KaK YCWICHHE, OH TIePEXOIUT 3aTeM
K IIPWIOKEHUSIM aHAJIOTOBBIX W IIM(MPOBBIX MHTETPATLHBIX MUKPOCXEM M 3aKaHIM -
BaeT SICHBIM onucaHnueM MUkpoOBM. Kaxpgas tema conpoBoxmaeTcs 3¢ (eKTHbI-
MM WUTIOCTPALIMSIMU B BUAE XMBBIX SKCIEPUMEHTOB, a M3JI0XKEHUE ITOCTPOCHO
TaK, 4YTOOBI MaTeMaThKa He 3aCJIOHSIa TPUHIIUIIBI AJIEKTPOHUKHM, TaK YTO KHUTA
MTOBCIOAY YMTAETCS JIETKO.

Y aBTopa GoraThlii ONBIT O0OYYEeHMSI CTYAEHTOB U Pa0OThl B IIPOMBIIIJIEHHOC-
TH, YTO HAIIJIO CBOE OTpaxkeHHe B MaHepe Moaayy Marepuayia. ABTop yOexXIeH,
910 3¢ PeKTUBHOE M3YUYeHUE BJIEKTPOHUKHU JOJKHO OMUPAThCS Ha MPAKTHIEC-
KW OIBIT COOMPAHMSI CXeM M IKCIEPUMEHTUPOBAHUSA ¢ HUMU. C 3TOI TOUYKH
3peHMSI IPUBOIMMbBIE B KHHUTE CXEMBI COIepXaT BCI0 HEoOXomnMmylo MHPopMa-
110, BKJTIOYast 3HAYECHMST TTapaMeTPOB, YTOOBI YNTATEITb MMENT BOBMOXKHOCTh YINTh-
csl, TIpUOOpeTast MPAaKTUIECKUil OMBIT. KOMITbIOTEpHBIE SKCIIEPUMEHTHI pacCum-
TaHbI, B YACTHOCTHM, Ha WMCIIOJIb30BaHUE TMEPCOHATBLHBIX KOMITBIOTEPOB CeMeii-
ctBa IBM.

Kuxura npeacraBiaser co00ii uaeanbHbll Y4eOHUK OJisI HAYaJIbHOIO M3y4e-
HUS 3JeKTPOHUKHU CTYICHTaMU, CIICIMAIN3UPYIOIIUMHUCS B 3TOi objactu. Ho
OHa OyZeT IMoJjiIe3Ha TaKKe M TeM U3 YYalIuXCs, IUIST KOTO JIEKTPOHUKA SIBJISIeT-
Csl BCIIOMOTATeJIbHOM TUCUMIUIMHOM: OyaymuM (pusnkamM, MHXKeHepaM, XUMHU-
KaM, OmojioraM M BpadaM. Ml KOHEYHO, 3TO — HACTOJIbHAsI KHUTA IS Paglo-
JiroouTesnei.

CeromHs BBIXOIUT TPEThe M3MaHNE STOM BeChMa yIavYHOW KHUTH, B KOTOPOM
COXpaHEHBI CTWJIb M JIOTMKA M3JIOKEHUS TIpeAbIIyIInX U3maHuii. B Tex Mecrax,
IIe pevb IUIa 0 KOMIIOHEeHTAaX, BHIIISAIINX B HACTOSIIEee BpeMsl M3 YIIOTpeoIie-
HUS, TIPOM3BEACHO HeoOxoauMoe o0HoBeHre. C pa3BUTHEM DJIEKTPOHUKU Me-
HSIeTCSI OTHOCUTEbHASI BaXKHOCTh OTHENBHBIX BOMpocoB. Cpean MHOTOro, 4ro
ObUTO MO00aBICHO, MOXHO TPUBECTH B Ka4eCTBE MpHMeEpa HOBBIE pas3leibl, 1O-
CBAIIEHHBIE NCTOYHUKAM TMUTAaHUSI, paboOTAIOIINM B KIIOUEBOM PEXMMeE, CXeMe
¢a30BOii aBTONOACTPOMKM YAaCTOTHI M aHAJIOro-uu(poBOMy IpeoOpa30BaAHUIO.
TToBcemecTHO pacTipocTpaHeHHBIE HBIHE TTepCOHABHBIE KOMITBIOTEPHI IIPEICTaB-
JIEHBI B psifie SKCIIEPUMEHTOB TI0 MX MPAKTUISCKOMY COMPSDKEHUIO ¢ BHEITHUMH
ycTpoiictBamu. KHHUTa B 11eJIOM MPOHUKHYTA TYyXOM 3JIEKTPOHUKHN 90-X TOHOB.



[peancnoBme K TpeTbeMY U3OAHUIO

CeromHs ¢ GONIBIIMM YIOBJIETBOPEHUEM MOXHO KOHCTaTMPOBATh MOMMYJISIPHOCTD
MePBOTO M BTOPOTO M3IAHWIA 3TOW KHUTW. B HBIHENTHEM, TPeTheM M3TaHUHU TOT
XK€, YTO M paHee, TMMPAKTUYECKHUI MTOAXO MTPUMEHEH JIJisi TOro, YTOObl OOHOBHUTH
cojlepXaHue KHUTH M TIPUBECTU €r0 B COOTBETCTBME C TEM BOJIHYIOIIUM 3peJr-
IIeM, KaKoe TMpeacTaBisieT co00ii coBpeMeHHasl 3JIEKTPOHUKA, COXPAHUB, OIHA-
KO, TIPEXXHUI CTUJIb U3JIOKEHUS B LIEJIOM.

B 1977 roay, Korza BBIILUIO B CBET MepBOE U3AaHMeE, ellle He ObLIO U B MOMUHE
CD-1mieepoB, COTOBBIX Telle(OHOB M (DaKCOB, CTABIIMX CHUMBOJIAMU TOCTYIKEHMIA
COBPEMEHHOI 3JIEKTPOHUKH, U 3TO CIIYKUT CBUIETETHCTBOM CTPEMHTEIHHOTO pa3-
BUTHUSI B AaHHOI oOnactu. Bo BTOpoM m3maHuu, B 1985 romy, yxke ObUIO OTAAHO
JIOJDKHOE pacliBeTY MUKPOKOMITBIOTEPHOM MHIYCTPUHM, XOTSI HEKOTOPbIE W3 JOMAIII-
HUX KOMITBIOTEPOB, MOMYJISIPHBIX B TO BpeMsl, Telleph UCUYe3un 6e3 cliena.

Cerogng, 10 et criycts, MBI SBIIsIeMCSI CBUIETEISIMUA 3aMeUYaTeIbHOTO MPO-
rpecca B chepe KOMITbIOTEPHBIX TEXHOJOTHI, B YaCTHOCTA B OTHOIIIEHUW OBICT-
pOIeCTBUS KOMITbIOTEPOB, 00BEMOB MaMITH W cTereHW mHTerpamuu. Craio
HOPMOI1 MpUMeHeHNe KOMITOHEHTOB C IUTAHAPHBIMU BHIBOIAMU, U BO BCe OOJIb-
IIeM YHUCJIe CITydaeB 3alliuCch M 00pabOTKa CUTHAJIOB BHITTOIHSIOTCS Telepb ITH(-
poBBIMM MeTomaMK. K cyacTbio JUIst CTYIEHTOB M SKCIIEPUMEHTAaTOPOB, OCHOB-
Hble KOMITOHEHTHI W Y3JIbI 3JIEKTPOHHBIX CXeM, O KOTOPBIX WIET peyb B 3TOM
KHHUTe, TPOIOJIKAIOT M HBbIHE UTPaTh KJIIOYEBYIO POJIb TOYHO TaK Xe€, KaK 3TO
6buT0 Bcerna. Bce ele mpomoimkaeTcsl IMUPOKUIT BBIITYCK MPOMBIIUIEHHOCTBIO
KOMIIOHEHTOB C TPOBOJIOYHBIMU BHIBOJZAMHU, KOTOpEIE 0oJjiee BCETO MPUTOIHBI
JUISI 9KCMEPUMEHTOB; u3NooneHHblil TpaH3uctop BC107 (anamor KT3102. —
Ilpumeu. nepes.), Mo-NIpeXXKHEMY OCTAaeTCS CaMBIM pacIpoCTpaHeHHBIM. TaMm, rae
MPUMEHSTUCh KOMITOHEHTHI, BEILIEAIINE B HACTOsIIIee BpeMsT U3 YITOTPeOJIeH S,
MPOU3BEIEHO HEOOXOANMOe OGHOBIIEHHE.

B psne cnydaeB pa3BuTHE TEXHUKHA U3MEHWIO OTHOCUTENBHYIO BaXKHOCTb OT-
JIeTbHBIX BOMIPOCOB M TeM. Hampumep, UMITyJTbCHbIE MICTOYHUKY ITUTAHUST 3aCITy-
KHUBAIOT Terrephb 6oJiee MOIAPOOHOro PacCCMOTPEHMSI, U TO XK€ caMOe OTHOCUTCSI KO
Bceil TeMe aHayioro-mmgpoBoro mpeobdpazoBanus. HekoTopble Apyrue BONpPOCH,
MepecTaBIlie UTPaTh CKOJIBKO-HUOYIb CYILIECTBEHHYIO POJIb, CITOKOWHO MOTYT OBITh
omnyieHbl. Ha mepenHwmii miaH BEIBeAeHBI Be3eCyllne epCOHATbHbIE KOMIThIOTe-
PBI, B YaCTHOCTHM NPH OOCYKIEHWH TUIMWYHBIX TTPUMEPOB MTPAKTHYECKOTO MX CO-
MPSDKEHUsT ¢ BHEIMHUMHM YCTPOICTBAMHM, a TakKe B MpUMepax MporpaMMHUpoOBa-
HUSI, OPMEHTUPOBAHHBIX Ha TTOMYJISIpHEIE B chepe 06pa3oBaHKST KOMITBIOTEPHI ACom.

Cnacu6o MmouM kosuteram no Kelvin Hughes 3a ux coBeTbl u nmomoib, May-
puH BpayH 3a BBITTOJTHEHHBIN €10 Habop TeKcTa U Moeil XeHe CHJIBBUH 3a ITOCTO-
SHHYIO TTOMOIIb B Ka4eCTBE CeKpeTapsi 1 MOpaJbHYIO MOIAEepXKKY. S Takxke mpu-
3HaTeJIeH MOUM CBHIHOBbsIM Kpricy m Tumy 3a mojie3Hble MpeIioXeHUsT Mo 00-
HOBJICHHMIO MaTepuaa.

Mapmun Xapmau Jiconc
Hrons, 1994



NNABA 1

YCUJTEHNE
N TPAH3SUCTOPbI

1.1. Yocunenwue

OnHy 13 HanboJiee BaXHbBIX OMEpaLMii B 3JIEKTPOHUKE MOXHO BbIPa3UTb OJHUM
CJIOBOM: ycunerue. YCUjeHue SIBJsSeTCS MPOLECcCOM, MPU KOTOPOM MOUIHOCTb
curHana ypeauuupaetcs. ITpocTbIM MexaHUYECKUM MPUMEPOM YCUJIEHUS SIBJISI-
eTcsl cucTeMma ymnpaBlieHMsI aBToMoOwuieM: Ojiarogapsli rupaBjiuKe Majble yCu-
JIvsl, TMpUKJIaabiBaeMble BOAUTENIEM K PYJeBOMY KoJjiecy, peo0pa3yloTcs B 3Ha-
YUTEJIbHO OOJIbllIME YCUJIUS, TIPUKIIAIbIBAEMbI€ K MepeIHUM KojecaM aBTOMOOU-
JIs. 31ech MPUCYTCTBYET OCHOBHOM MPU3HAK YCUJICHUS: MAJIbIiA BXOOHOM CUTHAII
WCIIOJIb3yeTCsl Il yrpaBjieHUs1 60jiee MOIIHBIM BBIXOJHBIM CUTHaJIoM. JlomnoJi-
HUTEJIbHAsi MOUIHOCTb OepeTcsl OT HEKOTOPOTO BHEIIIHEro UCTOYHMKA dHEPTUM.
B Haimem npumepe TakKMM MCTOYHMKOM SIBJISIETCS] IBUTATEb ABTOMOOWJIS.
ITepBbIM MPUMEPOM YCUJIEHUS DJIEKTPUYECKUX CUTHAJIOB SIBJISIETCSl UCIOJIb-
3oBaHue CaMi0210M Mop3e 3J1eKTpOMarHuTHOIO pejie, n300peTeHHOoro J[xko3e-
¢om I'ernpu B 1835 romy, mist ycunmeHus ciiaObix TeaerpaHbIX cCUrHanoB. MUmeH-
HO peJie cealo BO3MOXHbBIM OTKPBITUE MEPBON MEXIYropoaHOi TejaerpadHoit

KoHTakThl, 3akperJieHHble
B M30MUMOHHOM MaTepuane

MonenxHas xenesHas
nnactuHa (sKopb)
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Puc. 1.1. DiexrpoMarHuTHOE pejie — NPUMEP 3JIEKTPUIECKOro YCHIUTE/IS.





