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MeTozmquKne YKazaHus 1Jis oﬁyqamumxc;l 0 OCBOCHHUIO M CIIMIIJINHBI

s ocBoeHMs AMCLUMIUIMHBL —TpeOyeTcs IpeaBapuTenbHas IMOArOTOBKAa B 00jacTu
IIPOrpaMMUPOBAHUS Ha JTI0OOOM U3 A3bIKOB IPOIPaMMHUPOBAHUS BBICOKOI'O YPOBHS.

Ilepen HayasioM OCBOEHHsS Y4YeOHOro Kypca CTYIEHTY PpEKOMEHAYETCS BHHMMATEIbHO
O3HAKOMHUTBCSI C OCHOBHBIMU JOKYMEHTAaMH M MaTepUalaMM, OTPAXKAIOUIMMH COJCpKaHUE
IMCUUIUIMHBL. B 9acTHOCTH, eMy HEOOXOAMMO O3HAaKOMHTBHCS ¢ pabodell mporpamMMoil Kypca, KoTopas
COZIEPKUT MOJPOOHOE ONHCaHHUE LieNel, 3aJau U 0KUJAEMbIX pe3yJIbTaTOB 00yuyeHHs. Takke BayKHO
MOHATh, KakKUM 00pa3oM BbIOpaHHAs IUCHMIUIMHA CBS3aHA C JPYTMMH IpeaIMEeTaMu U pasjeiaMu
0o0pa3oBaTeNbHON IPOrpaMMbl, YTOOBI Jydllle YCBOMTH €€ pOjb M 3HAUUMOCTh B paMKax oOOIIero
y4eOHOTO IJIaHa.

OCHOBY TEOPETHYECKOro OOY4YEeHHs COCTaBJISIIOT JIEKLMH, KOTOpble Jal0T CTyAEHTaMm
CUCTEMATU3UPOBAaHHBIC 3HAHUS IO CJIOKHBIM M BaXHBIM BOIPOCaM IUCLUUIUIMHBL. BO Bpems Jiekuuu
CTYACHT JOJDKEH aKTUBHO CIyIIaTh, BECTH KOHCIIEKT, BBIJACHATH IJIABHOE M, NPU HEOOXOIUMOCTH,
JONOJIHATD €0 MOJIEJIIMHU, CXEMaMHU WM IpaduKaMH, a TaKXKe 3alIUChIBaTh CBOU MBICIH U BOIPOCHI JIs
JalbHeNero oocyxaeHus. BaxHo yuuTbes ObICTPO 3amMChIBaTh MH(OPMALIMIO, COKpallas cloBa U
¢pa3bl, U Npu HEOOXOAMMOCTH OOpaIIAThCS K JIEKTOPY JJs IMOBTOPEHUS CIOXKHBIX ydyacTkoB. Ilocne
JIEKIMU KOHCIEKT HY’KHO /10pa0doTaTh B KpaTyaMlllue CpPOKH, MCIPABUTH OMIMOKM U JIOTOJIHUTH €rO,
YHUTas pEKOMEHJOBAHHYIO JIUTEPATypy U pa30upasch B HEMOHITHBIX BOIIPOCAX.

W3ydyeHre OCHOBHOW M JIOIOJHUTENIBHOM JUTEpaTyphbl ABISETCS BaKHEHIIMM 3TAarloM B padore
Ha/1 KOHCIIEKTOM JIEKLIMH 1o AucuuiuinHe. OCHOBHAs JIUTEpaTypa oOecredrBaeT HOHUMaHHE KIIF0YEBbIX
MOHATUH, TEOPETHUECKUX OCHOB M 0a30BBIX METO/OB HCCIEIOBAaHHSA, YTO TO3BOJSIET C(HOPMHUPOBATH
MPOYHYIO HaydyHYI0 0a3y AJsi JanbHedmeld paboTsl. JlomomHUTENnbHAs IUTEpaTypa, B CBOIO OYEPElb,
paclmpsieT Kpyroszop, IOMOraer yriayOUTb 3HaHUS, MOJXYYUTh AJIbTEPHATHBHBIC TOYKH 3pEHUS U
aKkTyaJlbHble INpUMEpbl NPUMEHEHHS METO/IOB. B pe3yinbraTe CHUCTEMAaTHYECKOTO H3y4eHHUs 00enx
KAaTeropuil JMUTEpaTypbl CTYAEHTbl HE TOJBKO Jy4Yllle YCBaWBalOT MaTepual, HO U pa3BUBAIOT
AQHAJIMTUYECKUE U KPUTUUYECKHE HABBIKU, YTO CYLIECTBEHHO IOBBIIIAET KAYECTBO UX HAYYHBIX paboT U
IIOATOTOBKY K CAMOCTOSITEIbBHOMY HCCIIEIOBATEIbCKOMY IIPOEKTY.

Meronuyeckue ykazaHus IpU NPOBEACHUM IMPAKTHUUECKUX U JIaOOpaTOPHBIX pabOT OMHMCAHBI B
COOTBETCTBYIOLMX METOAMYECKUX yKa3aHUAX K paboTaM. O0s3aTeIbHOE YCIOBUE YCIIEITHOTO YCBOCHUS
Kypca — 00JbII0i 00bEM CaMOCTOSITENILHO MPOIETaHHON PaOOTHI.

PexomeHayercst criefyrommM o0pa3oM OpraHu30BaTh BpeMs, HEOOXOAUMoOe Ul H3y4YeHHs
JUCLMIUINHBL:

N3ydeHne KOHCIEKTa JIEKIIMU B TOT e JIeHb, Tocie Jekuuu — 10-15 MunyT.

M3yueHne TeopeTuyecKoro Marepuaia 1no ydeOHUKY U KOHCIIEKTY — He MeHee 1 yaca B HeJlelio B
XO0J1€ TIOATOTOBKHU K JIA0OPAaTOPHOM pabOoTe UM IPAKTUIECKOMY 3aHSATHUIO.

Jl1s ocBOEHMSI MPOrpaMMHUPOBAHUS Ha SI3bIKE IPOEKTUPOBAHHUS allllapaTypbl HHTETPAJIBHBIX CXEM
VHDL xenarenbHO yCTaHOBUTH Ha JoMallHeM Kommbiorepe cpeasl HDL-monenupoBanust g poBbix
ycrpoiictB ModelSim  u  Quartus II.  [Ings  ocBoeHMs NPOEKTUPOBAHUE  MEYATHBIX  IUIAT
aBTOMATHU3HPOBAaHHBIM CIIOCOOOM >KENaTeNIbHO YCTaHOBUTH Ha jnomaiiHeM Kommbiotepe CAIIP KiCAD
u DipTrace. Iy ycTaHOBKM ITPOrpaMM UCHOJIb3YHTE TOJIBKO O(UIHATIbHBIE PEIO3UTAPHH.

[lepen BBIMOTHEHHEM MPAKTHYECKOIO 3aHATHS HEOOXOJMMO BHHUMATEIbHO O3HAKOMHTHCS C
3ajaHueM. JKenaTenbHO 3apaHee BBIOJIHUTH MOATOTOBKY MPOEKTa B MHCTPYMEHTAIBHOM cpefie, YTOObI
Ha MPaKTHYECKOM 3aHSATUH OCTAJIOCh BpEeMs JUIsl c1auu paboThl.

[Tepen cnaueit pabOThl pEKOMEHAYETCS 03HAKOMUTBCS CO CIIMCKOM BOIIPOCOB M3y4aeMOi TeMBbI U
MTONBITATBCSI CAMOCTOSITENIBHO HAa HHUX OTBETHTh, MCIOJIb3YSl KOHCHEKT JIEKIUH W PEKOMEHAYEMYIO
auteparypy. Takum o6pa3oM Bbl CMOXKETE COKOHOMHUTB CBOE BPEMs M BpeMsI IIPENoAaBaTeNs.

Kpome urenuss yueOHOH JuTepaTypbl U3 00s3aTE€IBHOIO CHHCKAa PEKOMEHIYETCS aKTHUBHO
UCIO0JIb30BaTh MH(GOPMaIMOHHBIE pecypchl ceTu MHTepHeT mo m3ydaemoil Teme. OTBEThl HA MHOTHE
BOIPOCHI, CBSI3aHHbIE C Pa3pabOTKONW M NMPOEKTHPOBAHMEM IE€YATHBIX IUIAaT ¢ ucnoib3oBanueM CAIIP
KiCAD wu DipTrace, a Tak ke 10 HpOrpaMMHUpPOBAHUIO alapaTypbl MHTETPAIbHBIX CXEM Ha SI3bIKE
VHDL, MOXHO MOIy4uTh B ceTH VIHTEpHET Ha COOTBETCTBYIOIIUX HHPOPMALIMOHHBIX PECypcax
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CamMocTosTenbHOE U3yUeHHE TeM Y4eOHOM TUCIUIUIUHBI CIIOCOOCTBYET:

- 3aKpEIUICHUIO 3HaHUM, YMEHHUI 1 HaBBIKOB, MOJYUYEHHBIX B XO/€ ayJUTOPHBIX 3aHSATUH;

- yrayOJIeHHIO U PacIIMPEHHIO 3HAHUH 110 OTJENIbHBIM BOIIPOCAaM U TeMaM JUCIUILINHBL,

- TIOJIYYCHHUIO HABBIKOB IMPOCKTUPOBAHUS JIEKTPOHHBIX CPEJCTB B COOTBETCTBUM C TEXHUYECKUM
3amanneM ¢ ucnoibzoBanrnem CAIIP KiCAD u DipTrace;

- OCBOCHHMIO YMEHHUM MPUKIAJHOTO M MPAKTUUYECKOrO0 HCIOJIb30BAHUsS MOJYYEHHBIX 3HAHUM B
o0jacTv aBTOMATHU3AIMK TPOESKTUPOBAHUS AIEKTPOHHBIX cpeacTB Ha si3bike VHDL ¢ ucnonb3oBaHuem
CAIIP ModelSim u Quartus II;

CamocTtosTenbHas paboTa Kak BUJ y4eOHOIl pabOThl MOMKET HCIOJIb30BAaTHCS HA JIEKIUSAX U
MPaKTUYECKUX 3aHATUSIX, a TakKe HMMETh CaMOCTOSTEIbHOE 3HAUYeHHE — BHEAyJAUTOpHAas
camMocTosITeNIbHas padoTa 00y4aroIIMXCsl — MPHU MOATOTOBKE K JIEKUHUSAM, MPAaKTHUYECKUM 3aHATUSAM, a
TAKXK€ K TEOPETHUECKOMY 3a4ETYy.

OCHOBHBIMHU BUJAMH CAMOCTOSATEIHHONU PaOOTHI O AUCHUILTUHE SIBISIFOTCS:

- CaMOCTOSITEIbHOE HM3YyUYEHUE OT/ACJbHBIX BOIPOCOB M T€M IUCUHUIUIMHBI "VIHTEIeKTyaabHbIe
TEXHOJIOTMU aBTOMAaTU3alMH IPOEKTUPOBAHUA";

- BBIMOJIHEHWE JIOMAIIHETO 3a/IaHMsl: BBINIOJIHEHHE TPOEKTa TMPUMEHEHHUS METOAUKHU
HCIIOJIb30BAaHUS AJITOPUTMOB M MOJENel KOMIIOHOBKM, Pa3MEILEHUsS WM TPACCHUPOBKU COCIMHEHUI
moxynei IC;

- BBIIIOJIHEHUE JOMAIIHEr0 3a/IaHMsI: COCTABIICHUE MPOEKTA U pean3alus 3aJaHHON TOMOJOTHH
IICYaTHOM IJIATHI,

- BBINOJHEHUE JOMAIIHEr0 3aJaHusi: MOJArOTOBKA MOJEIM MPOECKTUPOBAHMS Y3J0B M MOJIYJEH
3IEKTPOHHBIX cpencTB Ha 6aze [IJIMC B cooTBETCTBUU C TEXHUUYECKHUM 3a7jaHueM Ha si3bike VHDL;

- IOATOTOBKA K 3aIIUTe MPAKTHUECKOTo 3a7aHus, 0hopMIICHHE OTUETA;

- BBINIOJIHEHUE U MOArOTOBKA K 3aIUTE KypCOBOTO MPOEKTA.

IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeH sl NI CAMOCTOSITEIbHON PadoThI
00yYaroIMuXcs Mo AUCIHUIJINHE

1. CAIIP neuarnbix miat KiCAD. Yacts 1 [DneKTpoHHBIN pecypc]: METOJUYECKUE yKa3aHUs K
nmabopaTopHbeiM pabotam / Psizan. roc. pamuorexH. yH-T; cocT.. A.H. Canpsikun, FO.M. TobGparos.
Pszans, 2021. 16 ¢. — Pexxum goctyna: https://elib.rsreu.ru/ebs/download/3354

2. CAIIP neuatnsix miaat KiCAD. Yacte 2 [DneKTpoHHBIN pecypc]|: METOIMYeCKUE yKa3aHUs K
nabopaTopHbIM pabotam / Ps3aH. roc. paguorexH. yH-T; cocT.. A.H. Campsikun, FO.M. Tobpartos.
Pszanb, 2022. 16 c. — Pexxum noctymna: https://elib.rsreu.ru/ebs/download/3357

3. Cunre3 VHDL-kona B cpene Quartus II. Yacte 1 [DnexkTpoHHBIH pecypc]: METOIUYECKHE
yKazaHus K JiabopatopHeiM pabotam / Ps3an. roc. pagmorexH. yH-T; cocT.. A.H. Canpsikun, M.C.
Urommna. Ps3ansb, 2022. 16 ¢. — Pexxum goctyma: https://elib.rsreu.ru/ebs/download/3355

4. Cunre3 VHDL-xona B cpene Quartus II. Yacte 2 [DnexkTpoHHBII pecypc]: MeToIUYecKue
ykazaHus K jabopaTopHbIM pabotam / Ps3an. roc. paguorexH. yH-T; cocT.. A.H. Canpsikun, M.C.
Komenera. Psizansb, 2023. 16 ¢. — Pexxum noctyma: https://elib.rsreu.ru/ebs/download/3774

5. OcHoBel s3pika VHDL. Yacte 1 [OnexTpoHHBIM pecypc]: METOAMYECKHE YKa3aHWs K
nmabopaTopHbIM paboTam / Ps3an. roc. pagnoTtexH. yH-T; cocT.: A.H. Canpsikun, A.M. 'octun. Ps3anb,
2015. 16 c. — Pexum noctyna: http://elib.rsreu.ru/ebs/download/556

6. OcuoBel s3pika VHDL. Yacts 2 [DnekTpoHHBIH pecypc]: MeTOAWYECKHE YKa3aHHUs K
nabopaTopHbIM paboTtam / Ps3an. roc. paguorexs. yH-T; cocT.: A.H. Canpsikun, A.M. ['octun. Ps3ans,
2016. 16 c. — Pexxum moctyma: http://elib.rsreu.ru/ebs/download/560

7. OcHoBel si3pika VHDL. Yacte 3 [DnekTpoHHBIM pecypc]: METOAMYECKHE YKa3aHWs K
nmabopaTopHbIM paboTam / Ps3an. roc. pagnoTtexH. yH-T; cocT.: A.H. Canpsikun, A.M. 'octun. Ps3anb,
2017. 16 c. — Pexum noctyna: http://elib.rsreu.ru/ebs/download/568

8. OcHoBbl s3pika VHDL. Yacte 4 [DnekTpoHHBIH pecypc|: METOIUYECKHE YyKa3aHusi K
nabopaTopHbIM paboTtam / Psa3as. roc. paguorexs. yH-T; cocT.: A.H. Canpsikun, A.M. 'octun. Ps3ans,
2018. 16 c. — Pexxum noctyma: https://elib.rsreu.ru/ebs/download/1870
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9. OcHoBbl s3pika VHDL. Yacts 5 [DNEeKTpOHHBIN pecypc]: METOAWYECKHE YKa3aHUs K
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Pexxum moctyma: https://elib.rsreu.ru/ebs/download/3358

10.OcuoBbl  si3pika VHDL. Yactb 6 [DneKTpOHHBIM pecypc]: METOAMYECKHE YKa3aHMUs K
nabopaTopHbIM pabotam / PsizaH. roc. paauorexH. yH-T; cocT.: A.H. Canpsikus. Ps3ans, 2023. 16 c. —

Pexxum noctyna: https://elib.rsreu.ru/ebs/download/3775

11.0cunoBbl s3pika  VHDL. Yacts 7 [DNeKTpOHHBIN pecypc]: METOAUYECKHE YyKa3aHUs K
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