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NPOEKTOB =
AHAJIOr0BOW IJIEKTPOHUKK

B 370/ KHWUTe paccMaTpuBalOTCA HECKOJBKO C/y4aeB M MpUMMEpPOB pa3paboTku
NPOEKTOB, 0TOOPAHHBIX C OLHOW, APKO BbIPAXKEHHOM Lieblo, — MPOAEMOHCTPYU-
pOBaTb YMTATENAM HECKOJbKO MOJE3HbIX CTUJIbHBIX KWTYYeK», KOTOpble MOryT
ObITb CO3fAHbI C MCMOJIb30BAHMEM AaHANOTOBOM TeXHUKU. MofoGHbIE MpUMepbI
MoOOLWPSAIOT faNee U3y4aTb aHANOTOBYIO NEKTPOHUKY, 3 TaKKe AEMOHCTPUPYIOT,
B KaKMx 06/1aCTAX TEXHUKW aHANOoroBas 3JEKTPOHUKA BCE ellie COXPaHAET CBOl
HeManblii noTeHuuan. B kayectBe NpUMepoB CXeMOTEXHUUYECKMX PeLIeHUit Bbinu
BbIOPaHbI: CXeMa YNpaBieHUs BEHTUASTOPOM, NpeaHa3HaYeHHbIM Ans 3adyBa-
HWA NJAaMeHW CBEYM, C UCMONb30BAHWUEM MONYNPOBOAHUKOBOTO AMOAA B Kaue-
CTBE TEMMEPATYPHOro AATYMKa, AATYUK NPUCYTCTBUA KPOBOCOCYLYMX NETAOWNX
Hacekomblx, ucnonb3yownii UK-guop n hotoTpaH3ncTOp, 3NEKTPOLIOK, pa3Bu-
BAIOWMIA HAMPSXKEHME HA BLIXOAHBIX 3eKTpoAax nopsaaka 1 000 B npu nutaHuu
cxeMbl OT 6atapeek C HanpskeHuem 18 B, cxema yMHOXUTENS HanpsXKeHus, a
TaK)Xe CXeMa YNpaB/ieHUs YacTOTO BPaALLEHNUS 3NEKTPOABUTaTENs NOCTOSAHHOTO
TOKa.

WN3paHune MoXeT ObiTb NOJe3HO PafMoOUTENAM HAYMHAKLErO U CPeLHEro
YPOBHSA MOATOTOBKM, @ TakXKe CTyAeHTaM MNAALWUX KYPCOB, U3y4aloWwux aHano-
FOBYI 3N1EKTPOHUKY.
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B 370l KHUTE paccMaTpUBAIOTCS HECKOJIBKO CIIydaeB U IMPUMEPOB pa3paboTKU IPo-
€KTOB, OTOOpPAHHBIX C OMHOM, SIPKO BBIPAXXEHHOM 11eJIbl0, — MPOIEMOHCTPUPOBATh YNTA-
TeJsIM HECKOJIbKO IMOJIE3HBIX CTHJIbHBIX «IITY4€K», KOTOPble MOTYT OBITh CO3JaHbl C
HCIOJb30BAHMEM AHAJIOTOBOM TeXHUKH. [10M00GHbBIE IPUMEDPDI ITOOIIPSIOT JAJIee U3y4aTh
aHAJIOTOBYIO 2JIEKTPOHMKY, a TAKXKE JEMOHCTPUPYIOT, B KAKMX 00JIaCTSIX TEXHUKY aHAJIO-
roBast 3JIEKTPOHUKA BCE €Ille COXpaHsIeT CBOM HeMaJIblil MOoTeHIMal. B KauecTBe mpruMe-
POB CXEMOTEXHHMUYECKHUX PEIleHUI ObUIM BbIOpAHBI: CXeMa YIPaBJIECHUSI BEHTUISTOPOM,
npeaHa3HaAYEeHHBIM TS 3ayBaHUS MUIAMEHU CBEYM, C MCIIOJb30BaHMEM ITOTYIIPOBOIHM -
KOBOTO AMO/a B Ka4eCTBE TeMIIepaTypHOIo JaT4yMKa, TaTYMK IMPUCYTCTBUSI KPOBOCOCYIIIHUX
JIETAIOUINX HACEKOMBIX, McTonb3ytonnii MK-gron n ¢oToTpaH3UCTOP, SJEKTPOIIOK, pas-
BUBAIOIINI HaIpSKEHWE Ha BBIXOAHBIX dJiekTpoaax nopsaka 1 000 B mpu nmutanum cxe-
MBI OT GaTapeek ¢ HaIpsokeHHeM 18 B, cxema yMHOXMTEISI HAIIpsDKEHUSI, a TaKXKe CXe-
Ma yIpaBJIeHUs] YaCTOTOM BpallleHUsI 3JIeKTPOABUTaTe sl IOCTOSIHHOTO TOKa.

WM3naHue MoxeT ObITh MOJIE3HO PaIMOJIOOUTENISIM HAYMHAIOLLIET0 U CPeIHEro YPOBHS
MOATOTOBKH, a TAKXKE CTYIEHTaM MJIAIIIMX KYPCOB, U3YJalOIIMX aHAJIOTOBYIO 3JIEKTPOHUKY.
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Bce npaBa 3amuieHsl. JIro6ast 9acTh 9TOM KHUTH HE MOXET OBITh BOCTIPOM3BEIeHA B KaKoif ObI TO HU
ObT0 (hopMe U KaKUMU ObI TO HU OBUIO CpecTBAMU 0e3 MUChbMEHHOTO pa3pellieHrs] BIaleNblleB aBTOPC-
KUX TIpaB.

Marepuan, U30XeHHBI! B JaHHOW KHUTE, MHOTOKPATHO TpoBepeH. Ho, TOCKOIbKY BEPOSITHOCTD TeX-
HMYECKUX OIMOOK BCE PAaBHO CYIIECTBYET, U3AATEIbCTBO HE MOXET rapaHTUPOBATH A0COTIOTHYIO TOYHOCTh
U TIPaBUJIbHOCTH NMPUBOAMMBIX CBEICHUI. B CBSI3M ¢ 9TUM M31aTeIbCTBO HE HECET OTBETCTBEHHOCTHU 3a
BO3MOXHBIE OIIMOKY, CBSI3aHHBIE C MCIIOTh30BAHUEM KHUTH.
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Npeauncnosue

JlaHHas1 KHUTA MBITAeTCS OTBETUTD HA YACTO BCTPEYaIOIINeCcs BOTIPOCH: "3a4eM MBI 3TO
nenaeM?" u "1 4ero 3To UCIOIb3yeTcs?", KOTOpbIe CTYACHTHI 3a1aI0T BO BPEeMSI U3YUCHMUS
MePBOTO U BTOPOTO IIUKJIOB IO aHAJIOTOBOM 3JIEKTPOHMKE, BKIIFOUEHHBIX B IIPOTPaMMbI 00Y-
YeHMS OOJBITMHCTBA MHCTUTYTOB. B Kitlaccnmueckrx o6iacTsax 3HaHU, TTOMOOHO aHAJIOTO-
BO 2JIEKTPOHMKE, HE OYEHB MTPOCTO BHI3BATh MHTEPEC CTYACHTOB K N3y4aeMOMY TTpeIMETY.
Hama KynsTypa yXe mpuydria Jofeil AymMaTh, 4To MUPpPoBas TEXHUKA — 3TO CBETJIBINA U
UPOKUI NyTh B Oyayiiee. KoMmbioTepbl co3naHbl Ha 6a3e LubpoBoil TexHUKU. COTOBbIE
TeaeOoHbI ToxXe. MBI TToib3yeMcst LU pPoBBIMU (poToamnmaparamMu. TelleBUIeHHE TAKKe Me-
pexomuT Ha uudpoBoii popmatr. Bo Bcex OKpyXaloIIUX HAC MPOMBIIIIEHHBIX TOBapax o
BpEMEHEM TakKKe CTaHET MCIOJIb30BaThCsl LIM(POBast TEXHUKA 00pabOTKU CUTHAJIOB, TTPEX-
Jle BCETO, YIpaBIeHUsT U KOHTPoJIsI. COBpeMEHHBIE CTYIEHTHI yXe He TPEeNCTaBIsIIoT cebe
KaKux-JIM6o 00JacTeit, B KOTOPBIX OHU COTIPUKACAINCH OBl C aHAJIOTOBOM TEXHWKOI, ITO-
5TOMY OHHU TIPOCTO HE B COCTOSTHMM JIaKe 3aMeuaTh TeX JIIOOOMBITHBIX, a MHOTIA U TIPOCTO
3a0aBHBIX MIPUMEPOB UCTIOJb30BaHUS aHAJIOTOBOM 3JIEKTPOHUKM B Halllei Xu3HU. Takoe
MOJIOKEHNE HEOOXOIMMO TTPOCTO MEHSATD.

B aT0i1 KHUTE paccMaTPUBAIOTCA HECKOJIBKO CIyJ4aeB M MPUMEPOB pa3pabOTKU CXeM,
OTOOPAHHBIX C OTHOM, SIPKO BBIPAXKEHHOM 1IEbI0, — MTPOAEMOHCTPUPOBATH CTyIEHTaM He-
CKOJIBKO TTOJIE3HBIX CTUJIBHBIX "IITY4eK", KOTOPbIE MOTYT ObITh CO3IAHbI C MCIOJIb30BaHM -
€M aHaJIoroBoi TeXxHUKU. [Tomo6HbIe TPUMepHI MOOLIPSIOT CTYAEHTOB U3y4aTh 0oJiee Mpo-
JIBUHYTBIE KypChl aHAJIOTOBOM 3JIEKTPOHUKH, a TAKXKE IEMOHCTPUPYIOT UM, B KAKUX 00JIaCTSIX
TEXHUKHW aHAJIOTOBasi 3JIEKTPOHUKA BCE eIl COXPaHSIET CBOM HeMaJIbIi moTeHran. Mcmonb-
3yeMble MpUMephl HATlpaBJIeHbl HA TIEPBbI U BTOPOI 3TAIbl U3YUYEHUS DJICKTPOHUKH B Te-
YeHue Kypca, IJISIIerocs aBa ceMectpa. B KauecTBe IpUMeEpOB sl CTYAEHTOB IMIEPBOTO 3Talla
00y4YeHUsI BBIOpAHBI: cXeMa yIpaBIeHUsT BEHTUISITOPOM, MPeTHa3HAYeHHBIM TS 3a0yBaHUs
IJTAMEHU CBEYH, B KOTOPOI MCTIOb3YeTCs TOJYIIPOBOIHUKOBBIN TUOMI B KAUeCTBE TEMITE-
paTypHOTO AaT4rKa, TaTINK MPUCYTCTBUS KPOBOCOCYIITUX JIETAIONINX HACEKOMBIX, UCTIONb3Y-
fommit UK-nuon 1 potoTpaH3nCcTOp, 3IEKTPOIIOK, PA3BUBAIOIINI HANTPSKeHUE Ha BHIXOI -
HBIX 251eKTponax mopsiaka 1 000 B mpu muTannm cxeMbl OT 6aTapeeK ¢ OOIIMM HarpssKeHueM
18 B, cxema yMHOXMUTENST HANIPSIKEHUS, a TAKKe CXeMa YIpaBJIeHUsT 4acTOTOM BpalleHUs
3JICKTPOIBUTATENISI TIOCTOSTHHOTO TOKA.

Llenb BBIOPAHHOTO B KHUTE CTUJISI U3JIOXKEHUS 3aK/TI09aeTCs B TOM, YTOOBI CO31aTh Ta-
KUe yBJIeKaTeIbHbIE MPUMEPHI, KOTOPbIE TOMOTJIN Obl 3aMHTEPECOBAThL CTYAEHTOB B ITPOLIECCE
U3y4YeHUs Kypca aHAJIOTOBOM JIEKTPOHUKU B CpAaBHEHUU C IPYTUMU KypCaMHU, a TaKXKe Mpo-
WUTIOCTPUPOBATh HEKOTOPbIE OCHOBHBIE TOJIOXEHMSI, M3ydaeMble B aynuropun. Hampumep,
B CJTyyae JaTdvKa, pearupyrolnero Ha MpUCyTCTBUE JIETAIONMNX HACEKOMBIX, pacCMaTpUBa-
€TCSI UCTTOJTb30BaHMe OUTIOJISIPHOTO TPAH3MCTOPA B KAUECTBE TEPEKITIOYAIOIIEeTO SJIEMEHTA;
B CJIyyae ¢ 3JIeKTPOIIOKOM MJUTIOCTPUPYETCS OCHOBOIIOJIATAOIINI TIPUHIINAI, YTO JIEKTPU -
YeCKUI TOK, MMPOTEKAIOIINIT B KaTYIIIKe MHIYKTUBHOCTH, HE MOKET MTHOBEHHO CHU3MTHCS
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8 Mpeaucnosue

IO HYJIEBOTO 3HAUEHUsI, a TIPUMED C TeTIOBOM HECTaOMJIBHOCThIO XapaKTEPUCTUK OUTTONSIP-
HOTO TPaH3UCTOpa WJUTIOCTPUPYET OTPULIATETbHBIN TeMIIepaTypHbI KO3 UIIMEHT OUITO-
JISPHOTO TpaH3KUCTOpa. B Kaxknom nmpumepe paccMaTpuBaeTCsl 3aKOHUEHHAs cXeMa, puyeM
OOJIBIIIMHCTBO CXEM 110 YPOBHIO CBOEH CIIOKHOCTU JOCTYITHBI JUISI TOHUMAaHUS CTYAeHTaMK
Ha3HAYEeHUS KaXKIOIo 3JIeMEHTa CXeMbl. B CHJTy 3TOTO CTyIeHThl TOHUMAIOT Pa00Ty CXEMBbI,
B COCTOSTHUUM PacCUYUTATh €€ U CAMOCTOSITETbHO cOOpaTh, YTO OyIEeT TPEACTaBISATh AaJIeKO
He MPOoCTyIo (GYHKIINIO HAa CAMOM paHHEM 3Talle X WHXEHEPHOM Kapbephl.

[MpuMepbl U3 KHUTU MOTYT OBITH UCITOJIb30BaHbI B KAUECTBE TOTIOJTHUTEILHOTO MaTepH-
aja, CIocOOCTBYIOIIETO OOYUYEHMIO CTYAIEHTOB, TMOO B Ka4eCTBEe NMPaKTUUECKUX TEMOHCT-
pauuii Ha 3aHATUAX B ayTUTOPUH.

3ameyaHus v npeanoXxXeHus

ABTOp c 0;1ar0AapHOCTHIO MPUMET JIIOObIE 3aMeYaHUsI U MPEIJIOKEHUS OTHOCUTEIBHO
conepXKaHus 3TON KHUTH. [TpeIokeHUsI o CO3AaHNI0 HOBBIX OPUTUHAIBHBIX M HETPUBU-
aJIbHBIX CXeM OyIyT IPUBETCTBOBATHCS 0cOOeHHO. [Ipockba coBepieHHO CBOOOTHO 00pa-
IaThCS K aBTOPY KHUTHU, UCTIOJIB3YS JIJIST 3TOTO JIF00O0I M3 TIpeiaraeMbIX HUKe CITIOCOOOB:

e DrexkrpoHHas nouta: Marc.Herniter@ieee.org
o Tenedon: (812) 877-8512
e Pakc: (812) 877-8895

e [louroBniii anpec: Rose-Hulman Institute of Technology, CM 123, 5500 Wabash
Avenue, Terre Haute, IN 47803-3999

bnaropapHocTu aBTOopa

MHe xoTenoch 66l MOGJaronapuTh CTyAEHTOB TeXHOIOTrMYeCKOro MHCTUTYTa Pose-Xyi-
maH (Rose-Hulman), BIOXHOBMBIIIMX MEHSI Ha co3gaHue 3Toro tpyaa. OHU ITOMOIJIM MO~
HSITh MHE, YTO 3Ta KHUTAa HEOOXOAMMa, U OHU K& BO3ZHArpaaujii MeHsI CBOUM UHTEPECOM U
3HTY3Ma3MoM. MHe TaKXe XOTeJOoCh Obl BHIPAa3UTh CBOIO MPU3HATEIbHOCThL [laTpuky
Yopnanmoy(Patrick Worland) u3 komnanum Peittuon Muccaiin Cucrem3 (Raytheon Missile
Systems) u Ixeitmcy Cu bpaeiitkpaetitity (James C. Brietkrietz) n3 kommanuy XaHWy>JLT
Anpocneiic DnmekrpoHnuk Cuctems (Honywell Aerospace Electronic Systems) 3a To, 4T0 OHUI
HAIIUIM BPEMS TIPOYECThb 3Ty KHUTY U BBIPA3UTh PSIIl CBEXUX MPEJIOXKEHU, KOTOpbIe Aeii-
CTBUTEJIbHO MOMOTJIM MHE YJIYYIIUTh KHUTY. M 3TO sABAsIeTCS TIPSIMBIM J0Ka3aTebCTBOM
TOTO, UTO €CJIM Bbl MIPOUTETE ITY KHUTY, TO U Y BaC, BO3MOXHO, KOTIa-HUOYIb BO3SHUKHET
>KeJaHWe PUBHECTH YTO-TO CBeXee B JIeJI0 TPYMEHEHUsT aHAJIOTOBBIX CXEM B COBPEMEHHOM
3JIEKTPOHUKE.
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