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Beenenne

Hucunmmna «IIporpammupoBanmne ITJIMCy» urpaer BaxkHyI posib B (OPMHPOBAHUHU
npodecCHOHATIBHBIX 3HAaHUH B 007aCTH MHHOBATUKH.

[ens qUCIUTINHBI:

W3y4yeHne NPUHLOUIOB IIOCTPOCHHMS W COBPEMEHHBIX METOJOB IPOECKTHUPOBAHUS
U(PPOBBIX YCTPOMCTB Ha 0a3ze MPOrpaMMHUPYEMBIX JIOTHUECKUX MHTErpanbHbIX cxeM (ILJINC),
HOJy4eHUE IPAKTHUECKUX HaBBIKOB B pPa3pabOTKe LHU(POBBIX YCTPOUCTB M OQOopMIICHHE
Hay4YHO-TEXHMUYECKUX OTUETOB II0 pe3yipTaTaMm IpoektupoBanust Ha Oaze IIJIMC, a taxxe
(dbopMHpOBaHUE CIEAYIOIINUX KOMIETEHIUI:

—IIKC-5 Croco0GeH TOTOBUTH NPE3EHTALMU, HAYYHO-TEXHUYECKHE OTYETHI II0
pe3ysbTaTaM BBIIOJIHEHHOW paboThl, 0(hOPMIIATE pe3ysIbTaThl UCCIEIOBAHUN B BUJE CTaTe u
JIOKJIaJI0B.

3ana4yy JUCLUIUINHBIL:

— U3y4YEHUE S3bIKOB IIPOIPaMMHUPOBAHUS;

— (yHaMeHTanbHast MOArOTOBKA CTYJJEHTOB B 00sacTu npoekTuposanus Ha [TJINC;

— (GopMHpOBaHHME IOJXOJOB K BBINOJHEHUIO CAMOCTOSATEIbHBIX MCCIEA0BaHUMN
CTyJeHTaMu B obnacT npoektupoBanus Ha [IJIMC,

— o(dopMiIeHME HAyYHO-TEXHUYECKUX OTYETOB I10 pe3ysibTaTaM IPOECKTHUPOBAHUS Ha
[TJINC.

JlaboparopHble  pabOTBl  O0ECIEYMBAIOT  YYalIUMCS  BO3MOXKHOCTh  ITOJYYHTh
npodeccuoHaIbHbIE MPAKTUYECKHE HABBIKM, B TOM YHCIIE HCCIIEA0BATENBCKOr0 XapakTepa U
3aKpeNnuTh 3HAaHUA, MOJY4YEHHbIE B JIEKIMOHHOM yacTu aucuuiuivHbl «lIporpamMmmupoBanue
[TJIIAC».

O01mume TpedoBaHUS

JlaGopaTtopHble pabOThl  BBINOJHAIOTCA CTyAEHTAaMH OYHOH (OpMbl 00ydeHUs
UHAMBUAYAJIbHO II0Jl KOHTPOJEM CO CTOPOHBI Ipemnojasarens. Bce KoHCyiabTanuu
OCYILIECTBISIOTCA MpenoaasareneM. YUcao CTyIEHTOB, OJHOBPEMEHHO IPUCYTCTBYIOIIKUX Ha
3aHATHM HE JOJKHO MpeBbImaTh 12 yenoBek. Eciu B cMCOYHOM COCTaBe IpyNIbl CTYAEHTOB
6onbmie 12, To rpynmna goipkHa ObITH pa3jlieieHa Ha MOJTrPYIIbl YUCIEHHOCThIO OT 6 10 12
YEJI0BEK B KAXKJIOM.

Jlis BBIMONHEHUs J1a0OpaTOpHBIX paboT Lenecoodbpa3Ho B y4yeOHOM pacHHCaHUU
BBIZICNIATh 4 aKaJeMHUYECKHX dYaca TMoApsa, 0e3 OonbpIMX mepephiBoB. Pacrucanue Takxke
JIOJDKHO MpeycMaTpuBaTh pa3/ielbHOE MPOBEACHUE 3aHATUH y MOJATPYII, €CIU Tpymnna Oblia
pazzeneHa.

[Tepen HauanoM 3aHATUN CTYAEHTHI JOJDKHBI M3YYUTh MHCTPYKLHIO IO OXpaHe Tpy[a,
JeHcTBYyIONYI0 B jabopatopuu. IIpenonaBarens AOmKeH YOSAWTHCS B 3HAHUM WHCTPYKIIUH,
3a/aBas CTYJEHTY BOIPOCHI IO €€ COJEP)KaHUIO, IOCIE YEro CAENaTh COOTBETCTBYIOLIYIO
3aMMch B )KypHaJIe OXpaHbl TPYy/a.

Bo Bpems npoBeneHus 1aOOpaTOPHBIX 3aHATHI B ayAUTOpUH (J1abopaTopuu) CTyA€HTaM
3anpeniaercs InepenaBath ApYr IpYTry pe3yJbTaThl pacuera JJIEKTPOHHBIX CXEM U JApyrue
MaTepuabl, IBJISIIOLIMECS PE3YJIHTaTOM BBIIIOJHEHUS 3aJaHUM.

CryneHT umeer npaso:

— Bobxoautes w3 ayauropun  (1abopaTopuu) HE COpallMBas —pa3pelieHus y
IpernoaaBaress.

— CamoCTOSTEeNbHO pacHpeneNiaTh ayJIuTOPHOE BpeMs, OIpeaesss HeoOXOAUMOCTh
nepephiBa UM HETPEPHIBHOM pabOTHI.

— IlpocuTh KOHCyIbTalMM Yy TPENOAABATENS, €CIM OH B TEKYUIM MOMEHT HeE
pacnpezenser 3a/aHusi, He TPUHUMAET BHIIIOJHEHHbIE PaOOThl U HE KOHCYJIbTUPYET APYroro
CTYJEHTA.



[IpenonaBarenb, JgaBas KOHCYJIbTALMIO CTYIEHTY, YKa3bIBaeT pa3lesl TEXHUYECKOU
JOKYMEHTAllud WJIM METOAMYECKON JHUTepaTypbl, B KOTOPOl HMeeTcs OTBET Ha BOIPOC
cryneHTa. Eciam HeoOXoauMble CBEACHHS B JOKYMEHTAIIMH M JIUTEPAType OTCYTCTBYIOT, TO
npenojaBaTesib JOJKeH J1aTh YCTHbIE MOSICHEHUS WM MPOJEMOHCTPUPOBATH MPAKTUYECKUE
JNEUCTBUSI, TPUBOJALIIME K TpeOyeMoMy pe3yibTary, ¢ MOCJIenylolmed OTMEHOM s
MOBTOPEHHS CTYIEHTOM.

CamocrosrenbHas paboTa CTYACHTOB HaJl JIAOOPATOPHBIMHU 3aJIaHUSIMU OCYIIECTBIISCTCS
B TOM ke aynutopuu (JlabopaTopuH), TI/€ MPOBOAATCS JIaDOpaTOpPHBIE 3aHATHUS.
[IpenoaBaTens JOJKEH COTIACOBATh CO CTYIEHTAMU PACIIMCAHUE CAaMOCTOSATEIbHON paboTHI -
HE MeHee 3 aKkaJIeMUYEeCKUX 4acoB B Heleno. B ykazanHoe Bpems 10 yueOHOMY pacIUCaHHIO
CTYJIGHTOB W B ayauTopuu (J1abopaTopuu) HE JOJKHBI MPOBOAUTHCS APYrHE 3aHSATHUS.
[IpenogaBatens NOJKEH 00ECIEYUTh JOCTYN CTYIEHTOB B ayIUTOpHIO (JabopaTopuio) B
yKa3aHHbIe yachl. He0OXOqMMOCTh CaMOCTOSATEIbHOM PabOThI ONpeAeseT CTYACHT.

Koncynpranum, Bbiaya 1abOpaTOpHBIX 3a/laHUil M MPHEM PE3yJbTaTOB BHIOJHEHUS
OCYIIECTBIISIETCS TOJIBKO BO BpEeMsl AayJUTOPHBIX 3aHATHH. 3aJaHusi BBINOJHSAIOTCS
nocneaoBarenbHO. [IpaBuiibHOE BBINOTHEHHE HEKOTOPBIX 33JaHUIl BO3MOXKHO TOJBKO, €CIIU
CTYJIGHT KOPPEKTHO BBIMOJHUI MpeabIAyIue 3aaanus. [103ToMy npucTynaTh K CIEIYIOIIEMY
3aJaHUI0 CTYIEHT MOXET, TOJBKO CHaB TPENoAaBaTeN0 Ppe3ylbTaT  BBITOIHEHUS
MPEABIIYIIETO.

MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecneyeHue J'laﬁOpaTOPHLIX p360T

Y4eOHast ayTuTopust IPOBEACHMS 3aHATHH Taboparoproro tuna 634034, Tomckas
obnactb, r. Tomck, Bepmmauna ynuua, a. 74, 3316 aya.
Onucanue uMeromerocs 000py10BaHus:

— CumynsaTop UHTEIUIEKTYaIbHOTO IEKTPONPUBO/IA;

— Halop ans pa3zpabotku BcTpauBaeMbix cuctem ZedBoard Zynd-7000

(5 mr.);

— Crenn naboparopusbiii 01 UOVI 421463.237 (7 mt.);

— Kommiekt cienmanu3upoBanHol yueOHOU Mebenu;

— Pabouee mecto npenogasarens.

[TporpamMmmHoe obecrieueHue:
— OpenOffice 4
— Windows XP Professional Edition.

Pa3menienne M OCBEIIEHHOCTh paboyux MecT B y4eOHOH ayautopuu (1abopaTopun)
JOJIKHO yIOBJIETBOPSITH IEHCTBYIOIIUM TpeOOBaHUSAM caHUTApHBIX npaBui u HopM (CanlluH).

OcBoeHME IUCHUIUIMHBI JIMIAMU C OrPaHMYEHHBIMH BO3MOXHOCTSMHU 3/10pOBbS U
MHBAJINJAAMU OCYILECTBIISETCS C MCIIOJIBb30BAaHUEM CPEJCTB 00YUEeHHs 0OLIEro U CIeUalbHOrO
Ha3HAYEeHMSI.

[Ipu 3aHsATHAX C  OOyyarOIIMMHUCS C  HapyWEHUSAMH CiIyXa MpeayCMOTPEHO
HCIIOJIb30BaHNE 3BYKOYCHUJIMBAIOLIEH ammapaTypbl, MYJbTUMEAUMHBIX CPEACTB U JPYIHX
TEXHUYECKUX CPEJICTB IpHeMa/nmepeaayd ydeOHON wuHpopManmMu B JIOCTYNHBIX (opMax,
MOOUJIBHOW CHUCTEMBI MpenojaBaHus Il OOydarolUMXCsl C WHBAJIMAHOCTHIO, MOPTaTUBHOU
UHIYKIIMOHHOW CHUCTEeMbl. Y4eOHasi ayauToOpus, B KOTOpPOW 3aHMMAIOTCS OOydaroliuecs: ¢
HapyleHueM  Ccliyxa, oOOpyJoBaHAa  KOMIBIOTEPHOM  TEXHUKOH,  ayJIHOTEXHUKOH,
BUJICOTEXHUKOM, DJIEKTPOHHOM TOCKOU, MYJIbTUMEIUMUHON CUCTEMOM.

[Ipu 3aHATHSAX C O0OydYalOIIMMHUCA C HApYIIEHUSAMU 3PEHUSIMH TMPEIyCMOTPEHO
UCIIOJIb30BaHUE B JICKIIMOHHBIX M YUEOHBIX ayAUTOPHUSAX BO3MOXKHOCTH ITPOCMOTPA YAAJCHHBIX
00BEKTOB (HampuMep, TEKCTa Ha JIOCKE WM Ccllaiila Ha JKpaHe) MpU TMOMOIIM BHUIEO
yBenuuuTeNnei s KoM(pOpTHOrO IPOCMOTpa.

[Tpu 3aHsATHAX ¢ OOydYalOIIMMUCS C HApyIIEHUSMU OIOPHO-ABUIaTENIbHOIO ammapara
UCTIONB3YIOTCSl aIbTePHATUBHBIE YCTPOHCTBAa BBOJAAa WHGOpMAIMK H JPyTUe TEXHUYECKUE
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CpeAcTBa mpueMma/mepenadn y4eOHOM HMHQPOpPMAIMM B JOCTYNHBIX (opMax, MOOHIBHOU
cucTeMbl 00y4YeHNUs JUIS JTIOJIeH ¢ MHBATUAHOCTBIO.

IIpuem pe3yJbTaTOB BHINOJHEHHS JA00OPATOPHBIX padoT

Pe3ynbrarhl BBINOMHEHUS JAOOPATOPHBIX PabOT MPEACTaBISIOTCS MPENoAaBaTeIlo B
BUJIE IMCbMEHHOT'O OTYETAa, COJAEPIKAIIETO MPUHIUIHAIBHYIO CXEMY, PE3YJIbTaThl CUMYJIISALIUN
CXEMBbI, KOJ[ OIMCAHUsI CXEMbI, OTBEThI Ha KOHTPOJIbHBIE BOIIPOCHI U BBIBOBI MO MPOAETaHHON
pabore.

Bo Bpemst mpuema BBITTOJIHEHHOM paboThI MpernojaBaTelib BIIPaBe:

— TpeboBaTh 1eMOHCTpAIK pabOThI CO3AAHHON CXEMBI.

— JlemoHcTpUpOBaTh pabOTy ¢ J1aOOpPaTOPHON YCTAaHOBKOHM, C CO3MaHHOW CXEMOWM, ¢
BBIMIOJTHEHHBIM IPOrPAMMHBIM ITPOEKTOM.

— CaMOCTOSITENTbHO MPOU3BOANUTh MAHMITYJSIIIUM C MPOTPaMMHBIM oOecriedyeHneM 0Oe3
€ro U3MEHEHUS, €CJIM OHO pa3paboTaHO B X0/1€ JIAOOPATOPHOU PAOOTHL.

— TpebGoBaTh y cTymeHTa TMOSACHEHUH TO airoputTMam paboThl H  crocob0am
B3aMMOJICHCTBHS JIOTUYECKUX SJIEMEHTOB.

3ajaHue CUMTAETCS BBIIOJHEHHBIM M NPUHUMAETCS MPENOJaBaTEIEM TOJIBKO B TOM
cllydae, eCJiM pealn30BaHbl BCE 33aJlaud, MPEAyCMOTPEHHbIE 3aJaHueM. Eciau 3Tu ycrnoBust He
BBITIOJIHSIFOTCS, TO PE3YyJIbTaT BBIMIOJHEHUS MOJICKUT 10padoTke. CTyIEHT AOKEH padoTaTh
HaJ 33JaHHEeM MaKCHMaJbHO CaMOCTOSTENbHO, HCIOJIb30BaTh BCE MPEIyCMOTPEHHBIE B
nabopaTopHoOi paboTe cpencTaa.

Jlo koHIa cemecTpa CTYAEHT JOJDKEH CAaTh pe3yabTaThl BBIMOJIHEHHUS BCEX
71a00paTOpHBIX pabOT, MPEAYCMOTPEHHBIX HACTOSALIMMH YKa3aHUsMH. B mpoTuBHOM ciyuyae
CTYJEHT K c/laye 3a4eTa He JI0MYyCKaeTCs.

TeMbl 1a00paTOPHBIX padoT

Jlaboparopuas padota Ne 1. IlpoextupoBanue cxem Ha [IJIMC B rpaduueckoM penakrope.
[{ens pa®oThI: OCBOEHUE Cpebl pa3pabOTKH, MOTYyUY€HUE HABBIKOB MPOEKTUPOBAHHUS CXEM B
rpau4ecKoM pelakTope, MpoBepka paboTOCIIOCOOHOCTH CXEMbI BO BCTPOEHHOM CHUMYJIITOpE
Y Ha OTJIaJOYHOM KOMILJIEKCE.
AJNTOPUTM BBITIOJIHEHUS

e CoOpatpb cxemy.

e 3amycTUTh CUMYJISINIO0 COOPAHHON CXEMBI.

e [lomyunTh BBIXOAHOUW CUTHAI
ConepxaHue oTyeTa

1. Ilens paboTsl.

2. (CxeMa, coOpaHHasi B CXeMHOM peIaKTope.

3. TlomyueHHBIE TUATpaMMBEI.

4. BsIBOABI O MIPOJENAHHOI paboTe.

JlaGopatopHas pabota Ne 2. [IpoekTupoBaHue cxeM KOMOMHAIIMOHHOTO TUIIA Ha si3bIke Verilog
HDL ¢ ncnonb3oBaHreM CTPYKTYPHOTO OITUCAHUS CXEMBI.
Llenb paboThI: OCBOCHME CPEbl pa3pabOTKH, MOTYUSHUE HABBIKOB MPOEKTUPOBAHMS CXEM B
TEKCTOBOM peaakTope Ha sa3bike Verilog HDL, nposepka paboTocrnocoOHOCTH CXEMBI BO
BCTPOEHHOM CHUMYJIAITOPE U Ha OTJIaJOYHOM KOMILJIEKCE.
ANTOPUTM BBITIOJTHEHUS

e CocTaBUTh TaOIUIBI HCTUHHOCTH.

o Hanucare mporpaMmHBIil KOJ.

e 3amyCTUTh CUMYJISLUIO BBINOJIHEHHS] IPOTPAMMHOTIO KOJA.
Coneprkanne oT4eTa



Lenb paGoTHI.

Tabnia ICTUHHOCTH.

Kox onncanust cxemsl Ha si3pike Verilog HDL.
[ToyueHHbIe AUATPAMMBI.

BrIiBo1BI 0 IpO/IETaHHOM padoTe.

arONE

JlabGopaTtopnast padota Ne 3. [IpoexkTrpoBaHuE CXEM MOCIEAOBATEIILBHOCTHOT'O THIIA HA SI3BIKE
Verilog HDL.
L{enb paboThI: OCBOCHUE CpEibl pa3pabOTKH, OTYyYCHIE HABBIKOB IPOSKTUPOBAHUS CXEM B
TEKCTOBOM peakTope Ha s3bike Verilog HDL, npoBepka paboToCIOCOOHOCTH CXEMBI BO
BCTPOSHHOM CUMYIIATOPE U Ha OTJIAJOYHOM KOMILIEKCE.
ANTOPUTM BBITIOTHEHUS

e CocraBUTh TAOIUIBI HICTUHHOCTH.

e Hanwucate nporpamMMHbIN KOI.

e 3amycTUTh CUMYJISIUIO BBIMIOJTHEHHSI IPOTPAMMHOTO KOJIa.
Copnepxanue oTuera

1. Ilens paboTsl.

2. TaOiuua UCTUHHOCTH.

3. Kox ommcanus cxemsl Ha si3pike Verilog HDL.

4. Tlomy4yeHHBIE AMATPAMMBI.

5. BsIBoabl 0 IpoenanHoil pabore.

JlabopaTtopnast pabota Ne 4. [IpoextupoBanue cxem Ha sizbike VHDL.
[{enb paboThl: OCBOCHUE Cpebl pa3paboTKH, MOJyYeHHE HABBIKOB TPOESKTUPOBAHUS CXEM B
TEKCTOBOM peaakTope Ha si3bike VHDL, mpoBepka paboTocmocoOHOCTH CXEMBI BO BCTPOCHHOM
CUMYJISITOPE U Ha OTIAJOYHOM KOMILIEKCE.
AJTOPUTM BBITIOJIHCHHS

e CocraBUTh TAOIUIBI UICTUHHOCTH.

o Hanwucare nporpammusbii koa Ha a3eike VHDL.

e 3aMyCTUTh CUMYJISILIUIO BBIITOJIHEHUS! IPOrPAMMHOIO KOAA.
Conepkanue oTyeTa

1. Ilens paboTsbl.

2. TaOmuibl HICTUHHOCTH.

3. Kox omucanus cxemsl Ha 361k VHDL.

4. BsiBOABI O MpOJEIAaHHOI paboTe.
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