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TPAH3UCTOPHbBIX CXEM B ITPOIT'PAMME PROTEUS

CkyunoB B.A., Conoseit A./l.
Hayunsbiii pykoBoautesns —Tumomesuy B.b., cT. ipenogaBarenb

Proteus  Design Suite  sBHsAETCA NAaKETOM  M[pOrpaMm IS
aBTOMAaTHU3UPOBAHHOTO  TPOCKTUPOBAHUS  DJIEKTPOHHBIX  cxeM.  [laker
OpeJCTaBIsIeT  COOOM  CHUCTEMY  CXEMOTEXHHUYECKOTO  MOJEIUpPOBAHUS,
0a3UPYIOILYIOCS HA OCHOBE MOJEJIEH 3JIEKTPOHHBIX KOMIIOHEHTOB, MPUHATHIX B
PSpice. OrnuumrenshHoit deproit maketa PROTEUS VSM  sBasercs
BO3MOXXHOCTh ~ MOJICIMPOBAaHUS  PabOTHl  MPOrPaMMUPYEMBIX  YCTPOMCTB:
MUKPOKOHTPOJUIEPOB, MHUKPOIPOIIECCOPOB, YTO IO3BOJIIET MPOEKTHPOBATH U
IpPOrpaMMHUpPOBATh  CIIOKHBIE ~yCTPOMCTBA HA MHKpPOKOHTpoJulepax 0Oe3
HEMOCPEJICTBEHHOW COOpPKM  MPOTOTUIIOB, COOTBETCTBEHHO YCKOpSii H
yaeLIeBIsAs pa3paboTKy ycrpoiicTBa. CrpaBo4yHbIE JaHHBIE IO 3JIEMEHTaM
HAXoJATCA B OMOIMOTEKE KOMIIOHEHTOB, B KOTOPYIO MPU HEOOXOUMOCTH MOTYT
ObITh 0OABJIEHBI CTOPOHHME KOMMOHEHTHI. Ilaker Proteus cocrtout u3 nByx
yacTed, nByx noamporpamm: ISIS — nmporpamma cuHTE3a M MOJETUPOBAHUS
HEIMOCPEJICTBEHHO JJIEKTpOoHHBIX cxeM u ARES — mnporpamma pazpabotku
neyaTHbIX T1aT. [IpuMedarenbHOM 0cOOEHHOCThIO sBisieTcs TO, uTo B ARES
MOXKHO yBHAETh 3D-Monenb mevyaTHOM IIaThl, YTO TO3BOJSIET Pa3pabOTUUKy
OLICHUTH CBOE YCTPOMCTBO €€ Ha cTaauu pa3padoTku. OCHOBHBIMH 33JauyaMu
JAHHOTO TAaKeTa TaKXe SBISIIOTCS: YCKOpPeHHEe W oOjerdeHue pa3paboTKu
AIIEKTPOHHBIX CXEM, CHSTUS OKCIIEPUMEHTAJbHBIX JaHHBIX W YMEHBILCHHE
BpeMEHH BXoAa B pPa3paboTky. OCHOBHBIMH MOTHUBaMHU [UId H3Y4YEHHUS U
UCIIOJIb30BAHUSI IAaKeTa SBISAIOTCS YMEHBIIEHHE IOpOora BXOJAa B HM3YyYEHHE
AIEKTPOHUKM M CXEMOTEXHHKH, a TakKK€ 3HAKOMCTBO C COBPEMEHHBIMU
WHCTPYMEHTAMH pPa3pabO0TKU B3JEKTPOHHBIX YCTPOWUCTB, MOJYYEHHE HABBIKOB
WCIIOJIb30BaHUs JaHHBIX UHCTPYMEHTOB.

JlanHbIii makeT ynOOHO UCIOJIb30BaTh B KAaueCTBE HWHCTPYMEHTA IS
CUMYJISIIIUM  pabOThl AJEKTPOHHBIX CXEM Ja0OpaTOpHBIX paboT, B LEJAX
YCKOPEHHsI TIPOBENECHUS HYKHBIX HM3MEPEHUN M YIPOILICHUS BU3YAJIBHOTO
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BOCIIPUATHS BBIIOIHAEMBIX ACUCTBUN. Y CTPAHAIOTCS CIIOKHBIE JUUISl IOHUMAaHHUS
MOMEHTBHI BBIIIOJIHEHUS PaOb0T, BCE U3MEHEHMSI B CXEMaX IPOUCXOAAT HATJISAIHO.
[Taker Takke MAaeT BO3MOXHOCTb IIPOBEIEHUS TaM, IJe HyXKHO, Ooiee
riyOOKOro aHajln3a, HallpUMEp aHaliM3a CHEeKTpa curHaia. Tak ke oH JaéT
BO3MOXXHOCTh OBICTPOTO HW3MEHEHHH CXEMBbl U HCIIOIb30BAHHS 3JIEMEHTOB,
OTCYTCTBYIOILUX y YEJIOBEKA B TAHHBIM MOMEHT BPEMEHH.

[Ipy mocTpoeHnH CXEeMbl IBYXTAaKTHOIO YCHJIMTENA MOIIHOCTH Proteus maér
BO3MOXKHOCTh OJ1arojiapsi aHajiu3y CHEeKTpa OTCIEAUTh BIMSHHUE MCTOIb30BaHUS
Pa3JINYHBIX TUIIOB IMOJOB HA NEPEXOIHbIEC NCKakeHUs. [IpoBons ananus @ypee
BBIXOJIHOTO CHTHAJIA CXEMbl YCTPAHEHUS NEPEXOIHBIX HCKAXEHUU 3a CYET
CMELIEHUS JIBYXTaKTHOTO IOBTOPHUTEINS, MOKHO OIIPENEIIUTh MCIOJIb30BAHUE
KAaKOro TUIAa AMOJA AAET HAWIydllee YCTPAHCHUE INEPEXOAHBIX MCKAKCHUU B
JBYXTAKTHOM YCUJIMTEJIE MOIIHOCTH, & KaKhMe HaoOOpOT, HE MOTYT IMOJIHOCTBIO
IIOJIAaBUTH NEPEXOAHBIE UCKAXKEHUS. B Hamem ciydyae ObUIM NpoaHaIM3UPOBaHbI
cXeMbl ¢ Hcnoib3oBaHueMm auonoB Iortkm, mnapel nuomos  IlorTkwy,
COECIMHEHHBIX IOCJIEN0BAaTEIIbHO, KPEMHUEBBIX JMOJIOB, M cxemMa 0e3
YCTpaHEHUsT  IEPEeXOAHBIX  MCKAKEHUM  JBYXTAKTHOIO  ITOBTOPHUTEJNS.
BrricHmIIOCH, 4TO HanOoJblIee MOAABICHUE HCKAaXEHUM JAET UCIOJIb30BAHUE
napel 11o10B [IIoTTKM 1 KpeMHUEBBIX AUOMIOB.

[Ipr 1moOCTpOEHMM CXEMBI MAPALIEIBHOIO MOZIYJATOpPAa Ha TPaH3UCTOpAx
JAHHBIA TIAKET II03BOJISIET B PEaJbHOM BPEMEHM BH3YaJbHO COIIOCTABIISTH
MOJYJIMPYIOIIHE CUTHAJIbl C MOIYJIMPYEMBIM, NMPOBOAUTH AHAIU3 CHEKTPA C
LEIBI0 OINpEIEICHUs BIMSHUA PACCOINIACOBAHUSA YacTOT MOLYJIMPYIOIIUX
CUTHAJIOB Ha MOJYJIUPYEMBIM CHUTHaJl, OOJIET4aeT C IOMOIIBI0O MHTYUTHBHO
HNOHATHOTO MHTepdeiica BUPTYalbHBIX MHCTPYMEHTOB OIPEAEICHUE TIIyOUHbI
mMonymauuu. B xome cumynsuuum  paboOThl  CXeMbl ObUIM  BBISIBJIEHBI
CYIIECTBEHHBIC HCKAKECHHUS MOZAYJIUPYEMOIO CHUTHAIA, OT KOTOPBIX MOXHO
n30aBUTHCS, UCTIONb3Ys APYTrHeE, 00JIEE CIIOKHBIE CXEMBI MOLYJIUPOBAHMSL.

B cumymsiuuu  pabGoThl cXeMbl JorapuMuyeckoro ycunutens Proteus
1eJIeCO00Pa3HO HMCIONB30BaTh €€ NIl CHATHS XapaKTEPUCTHUKU YCUIUTENS U
CpPaBHEHHMS C UACATBHOM XapaKTEPUCTUKOMN JTOrapu(pMUUECKOr0 yCUITUTEIS.

[Tpu monenupoBanuu paboThl (HUIBTPAa BEPXHUX YACTOT HA TPAH3UCTOpax B
Proteus MBI MOXEM HCCIEAOBATH AMILIMTYAHO-YACTOTHYIO XapaKTEPUCTUKY
BBIXOJIHOTO CHUT'HajJa MpPsSIMO HaA DKPAaHE MOHMTOpA, IPOAEIAB IIPU HTOM
AJIEMEHTApPHbIE MaHUIYJSIUMA. HO TIJIaBHBIM JOCTOMHCTBOM HCIIOJIB30BaHUS
MOJIEIMN SIBISAETCS BO3MOXHOCTb HM3MEHEHUsS KOMIIOHEHTOB CXEMbl WA HUX
HOMMHAJIOB B peajlbHOM MaciuTabe BpEMEHH, Korjia Ha (PU3HYECKOM CTEHAE 3TO
noTpedboBago Obl 3HAYMTENBHBIX YCHJIMH W BpeMeHu. Takas BO3MOXHOCTb
UJCAIBHO TOAXOIUT I TECTUPOBAHUS CXEMBI C 3aJaHHBIMU IIapAMETPaMH, a
TaK)Ke JJIs ynpoleHus e€ gpuzndyeckoil peanuszauuu. B yuebHOM npouecce 310
IIPOSABIISIETCS, KOTJA CTYIEHTHl JJI1 Hadajga TECTUPYIOT MOJECHb, a IIOCIHE
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yoexmatorcss B €€ paboTocrmocoOHOCTHM Ha (U3WYECKOM BOIUIONICHUU Ha
peaIbHOM Y4eOHOM CTEH]IE.

B0O3MOXHOCTh ~ OBICTPOTO W3MEHEHHS TECTUPYEMOH CXEMbl aKTHUBHO
UCIIOJIB3YETCSI TPU MOJCIUPOBAHUMA YCWINTENS C JTUOAHOW PETYIUPOBKOM
kodpurmenta ycwienus. CymiecTByeT ABE OTIMYAIONIMECS IPYr OT Jpyra
peanm3ali  JTaHHOW CXEMBl: C JUOJOM TapaJUICIbHBIM JOMHUTTEPHOMY
COTIPOTUBIICHUIO W TAPAUICTBHBIM KOJUJIEKTOPHOMY COTNpPOTHBIEHUI0. Jls
bu3nYecKoi pearn3aiuy JaHHON CXeMbl Ha CTEH/IE, HaM Obl PUIILJIOCh BHOCHUTH
JIUIITHAE KOHCTPYKTUBHBIE YJIEMEHTHI, 00ECIIEUNBAIOIINE TIEPEKITIOUYCHUE MEXKTY
STUMU JIBYMS CX€MaMH JHOO peaan30BbIBATH 3TH CXEMbl OTICIBHO, KOTJA B
MOJIeJTM W3MEHEHHE CXEeMbl 3aiiMeT JHMIIb HECKOJbKO cekyHa. Kpome Toro,
OOJBIIUM TOCTOMHCTBOM SIBJISIETCSI BOBMOXKHOCTh 3aMepa HaIpsHKCHHS U TOKa B
aOCONFOTHO JIO0OM TOYKE CXEMbl, a TakkKe IOCTPOCHHUS TpadUKOB ITUX
HaNPSOKEHUH W TOKOB.

JIOCTOMHCTBOM SIBIISIETCSI TAaKXKE BO3MOXKHOCTH HCIIOJIH30BaHUS MCTOYHHKOB
HANPSOKEHUST W3MEHSIONIMXCS B TCUCHHWH BPEMEHU WM TIO OIpeAeTIeHHOMY
3aKOHY.

B of0mem ciydae, wucCHoib30BaHHE JaHHOW MPOrpaMMbl JTa€T POCT
MIPOU3BOAUTEILHOCTH TPYAa W PACIIMPSET BO3MOKHOCTH TMPU MTPOCKTUPOBAHUH
JIEKTPOHHBIX YCTPOUCTB. Takke 95TO JelaeT BO3MOXHBIM HCIIOJIb30BAHHE
CJIOKHBIX MHCTPYMEHTOB OTJAJKWA M aHajIn3a JICKTPOHHBIX CXEM U CHUTHAJIOB,
n30aBII€T OT HEOOXOIUMOCTH MPOU3BOJICTBA MPOTOTHUIIOB WJIM YMEHBIACT UX
KOJMYECTBO, TakK)Ke YyMEHbIIaeT 3arpaThl. Jlis oOy4eHHs CTYICHTOB
JOCTOMHCTBAMH SIBIISIIOTCS TIOBBINICHWE HATJBSIAHOCTH Y4eOHOTro TpoIriecca,
NOJTyYeHHEe HavaIbHOTO OTBITA UCTIOIH30BAaHUS HHKEHEPHBIX HHCTPYMEHTOB.

JIuteparypa

1. ManaeB E. 1. OCHOBBI paJiMO3JIEKTPOHUKHU. — 3-€ U3]., lepepad. u J01m. —
M.: Pagno u cBsa3b, 1990 — 512 c.: .

2. Xoposui I1., Xunn Y. UckycctBo cxemorexuuku: Ilep. ¢ anrn. — Uz, 2-
e. — M.:U3narensctBo BUHOM — 2014. — 704 c., n.





