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OIITUKO-2JIEKTPOHHBIX JTIOKATOPOB

Oreusanenmuas dneKmpuieckas cxema 3a-
MeujeHust ONMuU4eckux KaHaios 0CHOBAHA
HA noo0oouu Gu3uueckux npoyeccos pac-
NPOCMPAHEHUs. IIeKMPOMASHUMHBIX BOJIH
ONMUYecK020 U paouoouana3oHos.

AKTHBHAs ONTUYECKAsI IOKAIMS — OJ[HA M3 BHICOKUX
TEXHOJIOTHH, KoTopasi 00eceunsia MHOKECTBO YCIIeII-
HBIX WHHOBAIIU{ U MPOJOJKAET CIYKUTh OCHOBOW ITO-
cTpoeHust 3P HEKTUBHBIX AIIEKTPOHHBIX MPEe0Opa3oBaTeNeH
q)I/I3I/I‘IECKI/IX BCJIMYWH: JaJIbBHOMEPOB, JATYUKOB IIEPEMEC-
IIEHNH U CKOpOoCTel, BUOPOAATYMKOB, CKAHATOPOB TIPO-
(uiteit, oNTUYECKUX HOCUTENCH HH(POPMAIIUH U T. 1.

Jli1s coBpeMeHHOTo MPUOOPOCTPOCHUS Bee OoIbIlee
3HaUCHHUE IPHOOPETAIOT SKOHOMHYIECKHE aCTIEKTHI IIPO-
Hecca npoeKTupoBaHus. B mocienHee Bpems npodeccu-
OHAJILHOE NPOEKTUPOBAHKE MIEKTPOHHBIX CXEM Y)Ke He
o0xonnTcs 6e3 KOMIIBIOTEPHOTO MOZICITMPOBAHUS UX pa-
004YMX XapaKTePHCTHK.

KommproTepHOE MOIEMTUpPOBaHIE ONITHYECKUX JIOKA-
TOPOB IO3BOJISIET MOJIy4aTh PabOYMe XapaKTePHUCTHUKH Oe3
JIOPOTOCTOSAIIETO (PU3NIECKOTO MOZAEINPOBAaHHS OBICT-
pOro nepeMeneH s 00bEeKTa JIOKAIIMH OTHOCUTEIIBHO JI0-
karopa. OHAKO CPEICTBA CXEMOTEXHUIECKOTO MOJICITH-
POBaHUSA PaIHOAICKTPOHHBIX YCTPOICTB HE HMEIOT dJIe-
MEHTOB OITMCAHUS ONTUIECKUX KaHAJIOB MIepeadn CHT-
Haua. /|1 ONTHKO-3JIEKTPOHHEIX JIOKaTOPOB TpeOyeTcs
CIeIUaNIbHAs IAIITAIHS OTITHYECKOM CXEMBI K €€ DJIEeKT-
POTEXHUYECKOMY SKBUBAJICHTY, YTO ITO3BOJIUT MOJICIIH-
poBaTh paboty Bcero ycrpoiicta B 1emoM. U memnsro
HACTOsIIICH pabOTHI ABJISETCS IPEIOCTABICHUE Pa3padoT-
YUKy TPUOOPOB ONTHYECKOW JoKanuu 3(Hh(HEKTHBHOTO
CpencTBa OBICTPOI MPOBEPKH TEXHUYECKHUX HAEH U pe-
IICHHUH, YTO, B YACTHOCTH, 0OECIIEUUT COKpalleHHe ITa-
na (pU3HYECKOTO MOACTUPOBAHUS U CXEMOTEXHUIECKO-
T'0 MaKeTUPOBAHHUS.

Ipemiaraercs MeToJMKa IOCTPOEHHS CXEM 3aMellie-
HHS ONTHYECKUX KaHAJIOB ITOCPEICTBOM S3bIKA OINHUCA-
HUS AJIEKTPOHHBIX cxeM PSpice.

Pa3paborannas B Hagase 70-X TOIOB MPOIILIOTO CTO-
netus B Kanudopuuiickom yauBepcurere (T. bepkim)
IporpaMma CXeMOTEXHHYECKOTO MOJICIMPOBaHUs Spice
(Simulation Program with Integrated Circuit Emphasis
— IIporpamma IMUTAIH C aAKIIEHTOM Ha HHTETPAIbHBIE
CXEMBI) JjaNia Ha4yaio JIMHUH IPOrPaMMHBIX MTPOTYKTOB
PSpice [1]. PSpice onpenensieT mpOMBIIIUICHHbIH CTaH-
JAapT NPpOrpaMM-UMHUTATOPOB U ABJIACTCSA CaMbIM IIOITY-

JIPHBIM MTakeToM MoaenupoBanus 11t OS Windows Bo
BceM mupe [2]. MI3BecTHA ITpaKTHKa MPAUMEHEHHSI CPEJICTB
TEOPHUHU OCHOB MIEKTPOTEXHUKH [ OIMCAHNS HEIJIEKT-
POHHBIX CTPYKTYD, HAIIPHUMEP, Iy TEM 3aMEIIEeHHUS YKBHU-
BAJICHTHOM 3JIEKTPUUECKOI CXeMOM MEXaHUIECKHUX CHUC-
TEeM, TEIDIOBBIX Ietiel. PaznuuHble Gpu3myeckue mporec-
CBbI POZAHHUT CXOACTBO MaTEMATUUECKOTO ONUCAHUS IIepe-
Ja9IH SHEPTUH MEX Ty 0OBEKTaMH.

IIpeanpursaTa NONBITKA pacpoCTpaHEHus] TOH IIpak-
THUKH Ha ONITHYECKUE IPOLIECCHI, KOTopas 6a3upyercs Ha
€MHCTBE MIPUPOIbI PACIIPOCTPAHEHUS PAJUOBOJIH U CBE-
Ta. PacripocTpaHeHue cBeTa B ONTHYECKOM KaHaJIEe 3aMe-
LIEHO pacIpOCTPAHEHUEM paIMOCUTHAJIA B JIMHUY IIepe-
Jlaul — dJIIeMeHTe s3bika PSpice (3amaeTcst BOTHOBOE
COIIPOTUBIICHHUE U 3a/IePXKKa CUTHAJa B IMHUM). Benu-
YIHA CBETOBOT'O IOTOKA 3aMEIIaeTcs BENMYUHON COOT-
BETCTBYIOLIETO IEKTPUUECKOro HanpsbkeHus. BoiaHoBast
IIPUPOAA CBETA IIPU 3TOM HE yuuThIBaeTcs. Monynsauu
CBETOBOTO CHTHAJIa 110 UHTEHCHUBHOCTHU HA BXOJIC ONTH-
9YeCKOr0o KaHaja COOTBETCTBYET MPOMOPIHOHAIBLHOE U3-
MEHEHHUE HaIPsKEHUS Ha BXOJI€ JIMHUM Tiepeaadu. OnTH-
YEeCKHI KaHaJT 3aMelaeTcs JMHNEH nepenaqn 6e3 morepb
U YIIpaBJIsieMbIMU ICTOYHUKAMH TOKA U HaIIPsDKEHUS, OT-
PaKaroIIMMH SHEPIeTUIECKIE COOTHONICHHUS Ha BXOZE U
BBIXOJIE ONTUYECKOTO KaHaJIa.

J14 TOKallMOHHBIX ONTUYECKUX KaHAJIOB CYILIECTBY-
eT NoApoOHOE aHATMTUYECKOE OMUCAHUE 3HEpreTHUe-
CKUX COOTHOMICHU [3, 4]. Takum 06pa3om, CBETOIHO],
KOTOPBIN IpeoOpa3yeT EeKTPUUECKUM TOK B CBET, 3aMe-
IaeTCs UICTOYHUKOM HaIPsKEHUs], yIIPABIISIEMBIM TOKOM,
a GpoToMON — COOTBETCTBEHHO HMCTOYHUKOM TOKa,
YIpaBIIsSeMBIM HaPsHKEHUEM. YTIPaBIsieMble HCTOUHUKH
IIMPOKO TPEJICTaBICHHI B s13bIKe PSpice. IIpu aToM He-
TMHEWHBI KO3(DDHUIUECHT Tiepeaaur MOKET 33]1aBaThCsl Kak
AHATUTHIECKIM BBIP2)KEHHUEM, TaK U TAOIMYHO, ITO HjIe-
AJIbHO MOJIXOJUT Ul BBEACHUS XapaKTEPUCTUK U Mapa-
METPOB peaIbHBIX ONTOIEKTPOHHBIX IIPUOOPOB.

Ecnu paccMaTpuBaTh CTPYKTYPHYIO CXEMY ONTHYE-
CKOTO JIOKaTopa BAOJIb MTPOXOKICHUSI HHPOPMAITOHHOTO
curHana (puc. 1), TO MOKHO BBIICITUTE ONTUYECKUH Ka-
HaJI KaK 4acTh YCTpOMCTBa OT pubopa npeodpazoBaHus
3NEKTPUUECKOT0 TOKA B JIYIHUCTYHO 3HEPTHIO JI0 Ipuodopa
0oOpaTHOTO ITpeoOpa3oBaHusl.

Onrtudeckuil KaHal OOBIYHO COJICPKUT ONTHUECKHE
3NIEMEHTHI (JINH3BI, peIICKTOPHI, IPU3MBI U T. 11.), KaHaI
MPOXOXKJICHUS Ty YHCTON SHEPIUH, OTPAXKAIOIILYIO IIOBEPX-
HOCTh O0BEKTA JIOKAIIMH, HCTOYHUKH ONTHYECKUX I10-
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Puc. 1. Cxema pacnpocTpaHeHHs CUTHaJIa B ONTHYECKOM

KaHaye

MeX, Tapa3uTHBIE KaHAJIbl IPOXOXKIECHUS CUTHaNa. Mox-
HO (OpMaITU30BaTh YCTPOHCTBO ONTHKO-3JICKTPOHHOTO
JIOKaTopa paAloOTEeXHUYECKOH 1IeTblo, CoAepKaliei ue-
TBIPEXIIONIOCHUK, KOTOPBI OMUCHIBAET MPOXOKICHUE
CUTHaJIa Yepe3 ONTUYECKUN KaHall MOCPEICTBOM IKBU-
BaJICHTHOM 3JIEKTPUUECKON CXEMBI.

Ha puc. 2 mpezacrapieHa yciioBHas cxeMa TaKo# LienH.
OHa COEPXKUT TONBKO 3JIEMEHTHI OIHUCAHUS IEKTPOH-
HBIX CXEM.

___________________ -
M OnTudeckuit J0KaTop

UeThIpeXOIIOCHUK — CXeMa
3aMeIIeHHs ONTHYECKOro KaHaja
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Puc. 2. BrimioueHHe YeTHIPEXMOIIOCHUKA, 3aMEIIAIOIIETO
OIITUYECKHUI KaHAJ, B CXeMy ONTHKO-3JIEKTPOHHOTO
JIOKaTOpa

CuHTE3 CXeMBI 3aMelIeHHs ONTHYECKOTo KaHaa 6a-
3UpyeTcs Ha CIEAYIOLUX Te3Ucax (B TEPMHUHAX TEOPUU
AMEKTPUUECCKUX LIETIEH 1 TeOMETPHUCCKON ONTHKH):

— B CHUTy Pa3nuuusl PU3NIECKUX IIPOIIECCOB CXeMa
3aMEIIEHHS COCTOUT U3 TPEX OJIOKOB — M3ITyHarOIIeTo U
MIPUHUMAIOIIETO MTpeodpa3oBarteneil ¥ KaHana yyJa,

— CBETOMBIYYarOIUi B (GOTOTPUEMHBIN TPHOOPHI
OITMCBIBAIOTCS ABOAKO: KaK O6BI‘IHBIC Paaro3JICKTPOHHBIC
KOMITOHECHTHI (AMOIBI, TPAH3UCTOPEL. . . ), BKIIIOUYCHHBIC B
OCHOBHYIO CXeMy 0e3 y4yeTa X ONTHYECKUX CBOWCTB, U
KaK M3JTy4Yaronuid 1 MPUHUMAOIIUI peodpazoBaTeny,
BKJIFOYCHHBIC B CXEMY 3aMEIICHUA ONITUYCCKOT'O KaHaia,

— (hOTOMETPUYIECKIE BEININHBI CBETOBOTO ITOTOKA
yepe3 BXOAHOE CI)Hp U BBIXOIHOE d)m OTBEPCTUS ONTHU-
YECKUX CHCTEM MOJCIHUPYIOTCs Hanpskenusmu Uy, 1
Uy H& COOTBETCTBYIOIIMX BBHIBOAAX M3IYHAKONIETO U
MPUHAMAIOIIETO IpeoOpa3oBaTesel i YHCIICHHO IIPUpPaB-
HHUBAIOTCS UM;

— U3ITyYalOMui IpeoOpa3oBaTelb OIpeaeTsIeTCs] Kak
mpeoOpa3zoBaTellb TOKA B MOACIHPYIOIIee HallpsKeHNE,
a IPIHUMAIOIINI — KaK Ipeo0pa3oBaTelb MOACITHPYIO-
IIETO HAMPSDKEHUS B TOK (3KBUBAJICHT ()OTOTOKA);

— YETHIPEXIOTIOCHUK 3aMEIEHHS ONTHICSCKOTrO Ka-
HaJIa IOJKIII0YAeTCs K OCHOBHOH CXeMe CIEAYIOIIIM 00-

pa3oM: BXOTHBIC BBHIBOABI (BXOJA M3ITYHAIOIIEro Mmpeod-
pa3oBaresi) — B pPa3phlB LEMH CBETOM3IYYAIOIIEro pa-
JIMO3JIEKTPOHHOTO KOMIIOHEHTA; BBIXOJIHBIE BBIBOABI —
mapasieTbHO (GOTONPUEMHOMY KOMITOHEHTY, JOOaBIISI
SKBUBAJICHT (POTOTOKA €T LIETIH;

—TIpeoOpazoBaTesb HaNPsHKEHUS CBA3bIBAET HANPA-
>KEeHHE Ha BBIBO/IaX U3IIyYaIOIIero 1 IPUHUMAIOLIET O Ipe-
o0pazoBareneii, MOIEITHPYs IPOIECCHI, KOTOPBIE TIPEeTep-
MEBACT ONTUYECKUIA CUTHAJ B KaHAJIE JTyJa.

Mogenb ONTHYeCKOTO KaHalla COCTOUT U3 TpeX 0J10-
KOB: M3JIy4aTells, KaHalla Ty4ya U IpueMHuKa. B nzmyya-
TeNe MPOUCXOIUT MPeoOpa3oBaHUe JTEKTPUICCKHUX CHT-
HaJIOB B CBETOBOM IOTOK CDm, KOTOPBIN B MOJIEITH YHC-
JICHHO PaBEH HaNpsDKCHUIO Ha BBIXOJE M3nydarens. B
0JIOKe KaHaJia JIyda 3TO Halps»KeHHE ToBepraeTcs 00-
paboTKe, PKBUBAJICHTHON BO3JCHCTBUIO HAa pEabHBIN
ONTHYECKHUIA CUTHAI CPEIbI PACTIPOCTPAHCHHS. AMILTH-
TY/IHBIE COOTHOLIECHUS OITUCHIBAIOTCS yPABHEHUEM OITH-
Yyeckol Jiokaruu [3]:

Dy ~(D,, T 2t pS_ cos(9))/(2m ),

U3l C

rae (de, chmi CBETOBOM IOTOK Ha BXOJE U BBIXOJIC OIITHYCCKHUX

cucteM (OTONPHEMHUKA U U3ITyYaTeliss, COOTBET-
CTBEHHO;
T, — K03 GHUIMEHT 0CIIabIeHus CPe/ibl;
| — mucTaHIs;
T,— KO3 (HULMEHT MOTTIOICHHS ONITUYECKHX CUCTEM U3-
JIydaTtesisi ¥ IPUeMHHUKa;
P — K03 OUIHEHT OTPAXKCHHS OBEPXHOCTH 00BEKTA;
S, — TUIOIIA/b BXOJHOTO 3pauka ONTHYECKOH CHCTEMBI
MPHEMHHKA,;
¢ — yrou majeHus JOMUPYOIIETO JIy4a.

BpemeHHbIE COOTHOLIEHHS MOJICITUPYIOTCS SIEKTPH-
YecKoil InHue nepegayu 0e3 moTepb.

B npuemHuKe IpoucxoauT o0paTHOE Mpeodpa3opa-
HHe O, (ero MoAENUPYIOLIETO HAMIPSKEHUS) B (DOTOTOK
peansHOTo POTOUYBCTBUTEIBLHOTO IPHOOpa (HaprMep
doroanona).

Pesysprar cuHTE32 Ha OCHOBE MPUHATHIX JOIYICHHH
MO3UIMOHHUPYETCS KaK MaKPOMOJIENb ONTHYECKNX KaHa-
JIOB ONTHKO-JIEKTPOHHBIX JIOKATOPOB B Cpele S3bIKA
PSpice. Ota rudkas nporpamMmmHas 0007109Ka O3BOJISIET
OBICTPO M APPEKTUBHO TPOBEPATH KAYSCTBEHHBIC U KO-
JYECTBEHHBIC MPEIIONI0KEHHS HCCIIE0BATEISI-pa3pa-
0oTurKa, 3AMEHUTH JTa00PATOPHEIH IKCIIEPUMEHT YHCIICH-
HBIM MOJICITUPOBAHUEM IIPOIIECCOB MOcpencTBoM IBM.

IIpakTH4yeckunii mpuMep MOEJIUPOBAHUS

PaccmoTtpum npumep MoeIupOBaHus JIOKALIMOHHO-
T'O ONTHKO-3JIEKTPOHHOTO JIaTYuKa PUKCHPOBAHHOH U~
CTaHIMH. J|aT9iK TOJDKeH 00eCTIeYnBaTh MOJIOKHUTEIb-
HYIO TIOJISIPHOCTD BBIXOJTHOTO CUTHAJA, €CITH AUCTAHIIHS
JI0 TIeJTA MEHBIIIC 33/ IaHHON (PUKCUPOBAHHON BEJIMYMHBI
D, v oTpunatensHyto, ecnu 6oiblie. Miconssyercs da-
30BBII METOJI C MOIYJISIIIEH CBETOBOTO ITOTOKA IT0 MHTEH-
CHUBHOCTH F'apMOHHYECKUM CUTHAIOM ¢ yacToToi 10 MI 1.

Ha puc. 3 npuBenena npakTrueckasi cxema yCcTpou-
CTBa CO BCTPOEHHON MOJEIBbIO ONTHYECKOTO KaHaia B
cpene PSpice, opuenTHpoBaHHAs Ha pelIeHHE ITOCTaB-
JIeHHO#1 3a1aun. HeoOxoquMo BcciaenoBaTh BIMSHHIE KO-
a¢duIreHTa OTpakeHHsI MOBEPXHOCTH 00bhEeKTa Ha pado-
TOCIIOCOOHOCTB AAaTUYHKA.
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Puc. 3. OnTHKO0-3/1eKTPOHHBIN AATYHK (PUKCHPOBaHHOI qucTaHuuK. Bo3moxkHas peasi3anus B cpege PSpice

Taﬂﬂuua COOMGEMCMEUA 660OUMBIX YUCTOGLIX OAHHBIX napamempam onmuiecKozo Kanaia

Nwms mapamerpa O003HaueHne
brnox Bun, pasmepHocTh
(McTOYHKK TaHHBIX) TEKCT | MoJenb
KoadduipeHT morinoneHns ONTHYECKHX CUCTEM
bd JyUATeNs U HpHEMHHKA [0Y Ktr Kanan mygya JecsTuaHOe YHcIio
Jlucrannms | L " Jlecsatuanoe yncio, M
Koa¢uimeHT otpakeHus MOBEPXHOCTH 00bEKTa c Ro " JlecsiTuuHOE YHCIIO
Koadduiment ocnabienust cpespl Q Tau " JlecsiTHuHOE YHCII0
Yron najieHust JTONUPYIOIIETo JIyqa I Fi " JHecstuanoe yncio, °C
[Inomanae BXOJHOTO 3payka ONTHYECKON CUCTEMBI
HpEIeMHI/IKa Six Sopt " JlecATHYHOE YKCII0, MP
Cua cBeTa B OCCBOM HaIPaBJICHUH
P le le W3nydarens Hecstuunoe yncino, MW/SR
(CnpaBoy4Hble IaHHbIE W3JTydaTes)
Hopmuposannast (1A) uznyuarenbHas TabauuHo, mapamu uucen (o6oe
xapakrepuctuka (CrpaBo4HbIe JaHHBIE — — " KOJIM4eCTBO map): (Tok (A),
H3ITydaTens) OTHOCHTEJIbHAS CHJIA CBETA)
Hopmuposannas (1A), cummerpuanas BoceMmsp necsaTudHbIX yrcen (MHACKC
OTHOCHUTENBHO HyJISl a0CIIHCChI IMarpamMmma 10,120 " HepeMeHHOH — yriioBas abcuucca
HarnpaBieHHOCTH (CrpaBoYHBIE JaHHBIE JIarpaMMbl HalPaBICHHOCTH),
n3Jydaresns) OTHOCHTEJIbHAS CHJIA CBETa
AOGCOIOTHAs CTICKTpalIbHAsE YyBCTBUTEIBHOCTD S, ) A JlecaTH4HOE YHUCIIO,
(CripaBouHBIe TaHHBIE H3TydaTels) N P AW
Tabmano, mapamu gucen (Jmoboe
Hopmuposannas (5 V) 3aBucumocts (hOTOTOKA KOHquc’:TB ;) nap): (06 angoe
ot obparHoro Hanpsbkerus (CrpaBoYHbIC TaHHbIC — — " p): (05P .
P Hanpspkerue (V), OTHOCHTEITBHBIH
v TOK)
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st popMabHOTO OTMHCAHUS KOHKPETHOTO ONITHYE-
CKOTO KaHaJIa B MAaKPOMOJICTIh BBOISITCSI YMCIIOBBIC JTaH-
Hele. Onucanue Gopmara BBOJUMBIX JAHHBIX U CBSI3b
UACHTU(UKATOPOB ¢ 0OO3HAYCHUSMH B TEKCTE CTAThU
CBeJIeHbI B Tabauny. /laHHbIe BBOAATCS MOCPEICTBOM
rpaguueckoro nHTepdeiica moIp30BaTeNst B CXEMY YCT-
potictia (cMm. puc. 3). (IIporecc orepaTnBHOTO U3MEHE-
HUS JAHHBIX HAIVISICH U 3aHUMAaeT MUHUMYM BPEMEHHU. )

[TpoBoauTCS MHOTOBapHAaHTHOE MOJICIINPOBAHNE C
BapbUPOBAHUEM BENUYMHBI AUCTAaHIMHU L (0T 0,25 M 110
10 M ¢ marom 0,25 M) mocie0BaTENbHO JUIS TPEX 3Ha-
yeHu# koadunuenrta orpaxenus p (0,9; 0,7; 0,4).

- ;\\; T
N L
e
- \\
VLV, RO0A N et
o :
2.00 3.00 D 400 50‘0

L,m
Puc. 4. JlucTaHIMOHHBIE XapaKTEPUCTUKU ONTHYECKOTO
ceHcopa GpUKCHUpOBaHHON quctaHuuu (D=3,7 M) 11 Tpex
3HaueHni ko3 durmenta orpaxenus p — 0,9; 0,7; 0,4

CpeactBamu IporpaMmbl 00pabOTKH pe3ysIbTaToB
MOZEUPOBAHUS CTPOSITCS CTATHUECKUE TIUCTAHIIHOHHEIC
XapaKTEePHUCTHKH CEHCOPa, PEICTaBICHHBIC Ha PUC. 4.
Mo>KHO caienaTh BEIBOA, YTO IPEIOKEHHAS CXeMa CeH-
copa paboTtocniocoOHa; HUKAKHE YYTCHHbIE B MOJIEIH

MapaMeTphl U CBSI3H HE BBI3BIBAIOT 3aBUCHMOCTH pado-
yeil pyHKIuHM oT Kod(punneHTa orpaxkenus p. Takxke
MOYKHO OLIEHUTh AMHAMHYECKHUN JUana30H U OTHOIICHUE
CHUTHAJI/IITYM BBIXOTHOTO CUTHAJIA, YTO BAYKHO IS OIITH-
MH3aIIH MOIITHOCTH U3ITy4aTelis IIPH pa3padoTKe pearb-
HOTO TIpUoOopA.

JlocToBepHOCTH NPENIOKEHHON MOJIEIH ONITHYECKO-
0 KaHaJa NOATBEeP)KIAeTCs IPAKTHKON POEKTUPOBAHMSL.
ITpoeKTupoBaInCh TPU CEPUH OTITUKO-3IEKTPOHHBIX ITPHU-
OOpOB: ONTHYECKUE CEHCOPHI I HE3PAUUX, ONTHYE-
CKHE PYJICTKHU H IATINKH (PHKCUPOBAHHON TUCTAHIINH Pa3-
JMYHBIX KJIACCOB IO TOYHOCTH M rabaputam. [IpakTu-
YECKHU B KAXKJIOM CIIy4ae JOCTUTAINCH 3aJaHHbIC TEXHU-
YEeCKUE XapaKTEPUCTUKHU IPU IPOESKTUPOBAHUU O€3 cXe-
MOTEXHUYECKOI'O MAaKETUPOBAHHU.

B 3axiroueHue MOKHO KOHCTAaTHPOBATH CIICAYIOIIUE
MPEUMYIIECTBA IPUMECHEHHS PEATIOKEHHON MOJICIN B
MPaKTHKE IPOCKTHPOBAHMUS:

— 3HAUUTENIBHO CHUXKAETCSI CTOUMOCTD Pa3padoTKy;

— Onarogaps ObICTPOI OLICHKE MOTEPh (PYHKIIMOHATIb-
HBIX CBOMCTB 3a CYCT KOHCTPYKTUBHBIX YIIPOIICHUH OII-
TUMHU3UPYETCs ce0eCTOMMOCTh IPUOOPOB.

[Ipenmonaraercs pa3padboTka METOIHK JJISI MOJICIIH-
pOBaHUS OBICTPOMEHSIOUIUXCSI MPOIIECCOB B ONTHKO-
3JIEKTPOHHBIX YCTPOMCTBAX (IMHAMUYECKas MOJIEIb OIl-
THUYECKOT0 KaHaja). DTa 3a7aqa OCIOKHICTCS TeM, U4TO B
cpexne PSpice He nmpemycmaTpuBaeTcs 3aBUCHMOCTH T1a-
paMeTpoB paliOIEMEHTOB OT BPEMEHH.
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B pa60Te NPUBOASTCA OCHOBHbBIE TpeéOBaHI/IH K cucteMaM Hu YCTpOﬁCTBaM KOPOTKOBOJHO-
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Boil (KB) pannocssizau, 060cHOBbIBaeTcsl HEOOXOUMOCTh CO3/1aHUST U CTPYKTypa 0OI1Ierocy-
JlapCTBeHHON aBTOMaTu3npoBanHoil ceth KB paanocsssu, BbiGHpaeTcss KpUTEPUH OLLEHKH 3¢-
(heKTUBHOCTH ee (PYHKLHOHUPOBAHHUS, HA OCHOBAHUM KOTOPOIrO MPOBOJUTCS CPAaBHUTENbHbIH
aHaJ/M3 Pas3JHUHbIX BApUAHTOB nocTpoenus cucteM KB panuocssasu. [TonpobHo ananusupyet-
cs1 3oHoBas cuctemMa KB paanocBsisy ¢ BbIHECEHHBIM peTpaHCcAsiHOHHBIM MyHKTOM. Paccmat-
puBatotcs Moaeau cucteM KB paanocBsisu, cTpyKTYpbl a1aNTUBHbIX YIpaBJJACHHUH, METOIbI U
YCTPOHCTBA KOHTPOJISI KAUECTBA KaHAJIOB CBSI3H, MPUBEAEHbl METO/bl U Pe3yabTaThbl SKCIEpPHU-
MEHTAaJbHbIX UCCAe0BAHUI KaK KaHa/10B, Tak U cucteM KB panuocsasu. I1poananusupoBano
o6opynoBanue cucteM KB panunocssasu; ocoboe BHUMaHKe yAeJACHO MPUHILUIAM U TpUMepam
peanu3allu paguonpUeMHbIX YCTPONUCTB; MPUBOASATCS CBEECHHUS O KOHKPETHbIX 00pa3iax am-
napatypbl KB pannocsidu, BeIMycKaeMbIX OTEUECTBEHHBIMHE U 3apybekubiMu hupmamu. Ot-
JleJibHas r1aBa MocBsilleHa NOCTPOEHHUIO BbIHECEHHOTO peTpaHcasilMOHHOro nyHkTa. [Ipoana-
au3upoBana posab cucteM KB paanocBsisu B KOMIJIEKCHON cucTeMe cBsI3H Poccuu: B rpakaat-
CKOH aBHAlLMHU, /151 Upe3BblUaHHbIX CHTYalUH, 175 cucteMbl KB nepconanbHoro paanoBbi3oBa.

JIJ151 HayUHbIX U HHKEHEPHO-TeXHUUECKUX paObOTHUKOB, Oy1€eT noJjie3dHa CTyAeHTaM U aclHu-
paHTaM, crnelransu3upyommumMcs B 06aacTu pa3paboTKH U KOHCTPYHPOBAHUS 9JME€KTPOHHOH
annapatypbl.
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