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PA3PABOTKA AJITOPUTMOB CUCTEMBI
ABTOMATHU3UPOBAHHOI'O ITPOEKTUPOBAHUA “PROTEUS”
JUIA BBIITIOJTHEHUSA JIABOPATOPHBIX PABOT CO CTEHAAMMU
HA OIIEPAIIMOHHBIX YCUWINTEJIAX

[lozneBuu B.E., benskoscknii B.U., Jlatymkun E.A.
Hayunsbiii pykoBoautenb — Tumomesuy B.b., cT. mpenogaBaresib.

B cBs3u ¢ Bo3pocHmMMH TpeOOBaHUSIMU K KadeCTBY OOYUYEHHUS MHKEHEPHO-
TEXHUYECKOTO  Mpoduias  BO3HUKIA  HEOOXOAMMOCTH B ajanTaluu
CYIIECTBYIOIIUX CHCTEM  ABTOMATU3UPOBAHHOILO IMPOCKTUPOBAHUS  MPH
BBINIOJIHEHUH JIA0OPAaTOPHBIX PAbOT IO ANEKTPOHUKE U cxeMoTexHuke. «Ilopor
BX0/1a» B JUCIUIUIMHY JIOCTATOYHO BBICOK M TpeOyeT  CyIIEeCTBEHHOM
TEOpEeTUYEeCKOW 0a3bl W HEMajoro KOJMYECTBA YacOB, IPOBEICHHBIX 32
HEMOCPEACTBEHHOMN paboToii ¢ «kene3om». Cxembl Ha Oymare conep)kaTebHbl,
OJIHAKO OXXUBUTH Cpa3zy TaKyl CXEMy MOJyduTcs enBa ju. B mobom ciyuae,
Jlake TPU XOpOILIEH TeopeTHuecKoil Oasze, 1abopaTOpHOM pabOThI MOXKET OBITh
HEJOCTAaTOYHO Ui [OHHUMAHHUS TMPUHIUIOB PabOTHI OmepalMOHHBIX
YCUJIATEIIEH.

JlabGopaTopHbIi UK AUCUUILIUHBI COACPKUT psll paboT, OPUEHTHPOBAHHBIX
Ha BBINIOJHEHUE MOJEIUPOBAHUA CXEM, ITOCTPOCHHBIX Ha OIEpPAlMOHHBIX
yewurensax (OY) u taiimepax. OkOHYaHME Kypca 3aBEpIIAETCS BBHINMOIHEHUEM
KypcoBoi paboThl. JlabopaTopHble MakeThl cojaepKaT B cebe Haubosee
akTyajgbHble cxeMbl ¢ OY wu taiiMepamu. Hanmuuue 3HaumtenbHOro o0BnEMA
pabOThI BBI3bIBAET HEKOTOPHIE TPYAHOCTH B U3YyUYEHUH, YTO CKA3bIBAETCS B TOM
YHcIie, OpU BBIMOJHEHUU JabopaTOpHbIX paboT. B paMkax naHHOro Iokjiana
IpeIaraeTcsl UCIOIb30BATh CUCTEMY aBTOMATU3UPOBAHHOIO IMPOECKTUPOBAHMS
(CAITP) Proteus kak BCIIOMOTATEIbHBIM WHCTPYMEHTAJIBHBIN HAOOp IS
CO3/aHUS MOJIETU (PYHKIIMOHUPOBAHUS CXEMOTEXHUUECKOM YacTH.

[Taker Proteus mpencraBisieT cOOOW pEATbHYIO MPAKTHYECKYIO CHCTEMY
CXEMOTEXHUYECKOTO MOJAETUPOBaHUsA, O0a3UPYIOIIYIOCS HAa OCHOBE MOjenei
ANIEKTPOHHBIX KOMIIOHEHTOB, MPUHATHIX B MPOTPAMME CUMYJISIIMU aHAJIOTOBOM
u uudposoit noruku PSpice, xoTopas mnpeaHazHaueHa IS MEPCOHAJBHBIX
KOMITbIOTEPOB.  bubOinoTeka  KOMIIOHEHTOB  COJEPKUT  HEOOXOIUMBIE
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CIIpaBOYHbIE  JaHHbIE. JIOMOJHHUTENIBHO B  IAKET BXOAHUT  CHUCTEMA
MIPOEKTUPOBAHMS evaTHbIX IaT. [laker Proteus cocTouT u3 AByX yactei, AByX
noanporpamMm:  ISIS—  mporpamma  cuHTE3a W MOJEIMPOBAHUSA
HEMOCPEACTBEHHO HIIEKTpOHHBIX cxeM U ARES — mporpamma pazpabotku
nevatHeIX miat. [IpumedarenbHO 0COOEHHOCTBIO sBIseTcs TO, yTo B ARES
MOXXHO yBHUAETH 3D-Monenbs mevyaTHOM IIaThl, YTO TMO3BOJSIET Pa3pabOTUUKY
OIICHUTH CBOE YCTPOMCTBO em¢ Ha CTaauu pa3padoTku. BMmecte ¢ mporpammon
yCTaHaBIMBAETCS HAOOP IEMOHCTPAIIMOHHBIX IPOEKTOB JIJIs1 O3HAKOMJICHUSI.
JlaGopatopHble paOOTHI BBIMOTHSAIOTCA HA KOMIIBIOTEPE C UCMHOIb30BAHUEM
JAHHOTO TIakeTa. OTH pabOThl IMOCTPOCHBI TaKWMM O0Opa3oM, YTO OHHU HE
IpeanojaraloT yriayOJeHHOro 3HaHUs CTyIeHTaMu mporpammel Proteus. B xoze
BBINIOJIHEHUSI 1a00OPaTOPHBIX pabOT CTyIEHTaM HEOOXOAMMO MOCTPOUTH CXEMY
corjacHo 3afaHuio (mpumep Ha puc.l), uccienoBaTh OCHOBHBIE CBOWCTBA U
(GyHKUMOHAJIBHBIE BO3MOXXHOCTHM PEAJIbHOM CXEMbI,  MO3BOJAIOMIMX 0e3
CHELHUAIbHBIX annapaTHbIX CPEACTB, U3YUUTh MPUHIIUI PAOOTHI SIEKTPUUECKUX
CXeM U ee 3JeMeHTOB. JlaHHBIM MOoJX0/ 00JIer4aeT MOCTPOECHUE KOHKPETHBIX
AIEKTPUYECKUX CXEM M MX HAIaAKy, a TaK K€ MO3BOJUT COKOHOMUTBH BPEMS U
CPEACTBA [0 CPABHEHUIO C IPOBEJICHUEM ONBITOB HA PEAIBHOM CTEHJE.
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Puc. 1 — Ilpumep noctpoenus cxemsl B Proteus
OTH ONKCaHHbIE NPEUMYIIECTBA CHUCTEMBI JAIOT BO3MOXHOCTH €€

UCIIOJIb30BAaHUS B KAUE€CTBE BAXKHOI'O MHCTPYMEHTA MPOBEACHUS J1a0OPATOPHBIX
paboT 1O DIEKTPOHHMKE, C LEJNbl0 VYOPOLIEHUS Tmepexoda OT YUCTO
TEOPETUUECKUX 3HAHUU TMpU PabOTe C ANEKTPOHHOM TEXHUKOM K pealbHbIM
anmapaTHbIM CPEJCTBAM.
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MOJAEJIUPOBAHUE JIABOPATOPHbBIX PABOT I1O U3YYEHUIO

TPAH3UCTOPHbBIX CXEM B ITPOIT'PAMME PROTEUS
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Proteus Design Suite  sBHsAETCA ITAaKETOM nporpamMmm  JUIs
aBTOMAaTHU3UPOBAHHOTO  NPOCKTUPOBAaHUA  DJEKTPOHHBIX  cxeM.  [laker
OpeJCTaBIsieT  COOOM  CHUCTEMY  CXEMOTEXHMYECKOTO  MOJETUpPOBAHUS,
0a3UPYIOILYIOCS HA OCHOBE MOJEJIEH 3JIEKTPOHHBIX KOMIOHEHTOB, MPUHATHIX B
PSpice. OrnuumrensHoit ueproit makera PROTEUS VSM  sBasercs
BO3MOXXHOCTb ~ MOJICIMPOBaHUS  PabOTHl  MPOrPaMMUPYEMBIX  YCTPOMCTB:
MHUKPOKOHTPOJIJIEPOB, MUKPOIPOLIECCOPOB, 4YTO IO3BOJISIET IPOEKTUPOBATH U
IpPOrpaMMHUpPOBATh  CIIOXKHBIE - YCTPOMCTBA HA MHUKpPOKOHTpoJuiepax 0Oe3
HEMOCPEJICTBEHHOW  COOpPKM  MPOTOTUIIOB, COOTBETCTBEHHO YCKOpSiA W
yaeleBIsAs pa3paboTKy ycrpoiicTBa. CrpaBo4yHbIE JaHHBIE IO 3JIEMEHTaM
HAXoJATCA B OMOIMOTEKE KOMIIOHEHTOB, B KOTOPYIO MPU HEOOXOUMOCTH MOTYT
ObITh 0OABIIEHBI CTOPOHHME KOMMOHEHTHI. [laker Proteus coctout u3 nByx
yacTel, nByx noamnporpamm: ISIS — nmporpamma cuHTE3a M MOJETUPOBAHUS
HEIMOCPEJICTBEHHO 3JIEKTpoHHBIX cxeM u ARES — mnporpamma pazpaborku
neyaTHbIX miaT. [IpuMedarenbHOM 0COOEHHOCTHIO siBisieTcss TO, uTo B ARES
MOXKHO yBHUAETH 3D-Monenb mevyaTHOM IIaThl, YTO TO3BOJSIET Pa3pabOTUUKY
OLICHUTh CBOE YCTPOMCTBO eIé Ha cTaauu pa3padoTku. OCHOBHBIMH 33JauyaMu
JAHHOTO TIaKeTa TaKXKe SBISIIOTCS: YCKOpPeHHEe W oOjerdeHue pa3paboTKu
AJIEKTPOHHBIX CXEM, CHSTUSA SKCIECPUMEHTAIBHBIX JAHHBIX M YMEHBIICHHUE
BpeMEHH BXoJa B pPa3paboTky. OCHOBHBIMH MOTHBaMHU Ui H3Y4YEHHUS U
UCIIOJIB30BaHUsl TMAKETa SBISAIOTCA YMEHBIIEHUE IIOPOTa BXOJAa B H3YYCHHE
DIEKTPOHUKM M CXEMOTEXHHKH, a TakKK€ 3HAKOMCTBO C COBPEMEHHBIMU
WHCTPYMEHTAMH pPa3pabO0TKU B3JEKTPOHHBIX YCTPOWCTB, MOJYYEHHE HABBIKOB
MCIIOJIb30BaHUs JaHHBIX UHCTPYMEHTOB.

JlaHHbIi makeT yIOOHO WCIOJIb30BaTh B KAaueCTBE HWHCTPYMEHTA IS
CUMYJISIIIUM  pabOThl AJIEKTPOHHBIX CXEM JIabOpaTOpHBIX paboT, B LEJAX
YCKOPEHHSI TPOBENCHUS HYKHBIX HM3MEPEHUN M YIPOILICHUS BU3YAIBHOTO





