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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

enpto wu3ydeHHs JTUCHMIUIMHBI sBIseTCs (OPMUpOBaHME Yy CTYACHTOB 3HAHHH,
HEOOXOIUMBIX JJISl POSKTUPOBAHHS IIU(PPOBBIX YCTPOICTB HA Oace MPOrpaMMHPYEMBIX JIOTHIECKIX
uHterpanbHbix cxeM ([TJIMC) u MUKPOKOHTPOJLIEPOB.

3ajayaMi  JUCUUIUIMHBI  SIBJSIOTCS  O3HAKOMJIEHME CTYACHTOB. C apXUTEKTypaMu
mukpokoHTpoiepoB ARM, TIVIMC tuna FPGA Ha mpumepe mukpocxem ¢upmsl Intel (Altera
Cyclone 1V) u ocHOBHBIX nepudepuiiHbIX UHTEP(EHCOB; OCHOBHBIMUA KOHCTPYKLHUSIMH SI3bIKOB
onmcanus anmaparypsl VHDL u Verilog s cxeMOTeXHUYECKOTO OMHMCAaHHs OTACNBHBIX JCTaleH,
y3J0B M YCTPOWCTB pAAMOTEXHUYECKUX CHCTEM; IPOrPaMMHBIMU CpEACTBAMH pPa3padOTKU
dpoBbIX ycTporicTB Ha 0a3ze FPGA Ha mpumepe Quartus u Segger Embedded Studio; usyuenue
cpencts sa3bp1ka VHDL u1s co3nanust CTpYKTYPHBIX U ITOBEIEHYECKHUX ITPOTPaAMM.

OOyuenue no puctuiiMHe «CXeMOTEXHHKA SJIEKTPOHHBIX YCTPOMCTB» HalpaBiICHO Ha

dbopMupoBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

Kox n nHaumenoBanue
KOMIIeTeHIIN I

NHankaTopbl 10CTHKEHUS
KOMIIeTeHIINHA

HaumenoBanue nmoxasareJs
OLICHUBAHUSA

IIK-1. CniocoOeH BBIMOTHATH
pacyeT v MPOEKTUPOBAHUE
JIeTaJiel, y3JI0B U YCTPOHCTB
PaTMOTEXHUIECKUX CUCTEM B
COOTBETCTBUU C TEXHUUECKUM
3a/IaHUEM, B TOM YHUCJIE C
UCIIOJIb30BaHUEM CPEJICTB
ABTOMATHU3AINH
MPOEKTUPOBAHHUS

HIIK-1.1 Ilorumaet
MIPUHIUITBI KOHCTPYUPOBAHUS
OTJIETLHBIX JIeTajIeH, Y3JI0B U
YCTPOMCTB PaluOTEXHUYECKUX
CUCTEM, BEIOMpPAET CUCTEMBI
ABTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS
PATUOTEXHUYECKUX CUCTEM.
HIIK-1.2 Paboraer ¢
MIPOTPaMMHBIMU CPEJICTBAMHU C
HCIIOIL30BaHHEM
COBPEMEHHBIX MPUKIIATHBIX
MporpamM 0 pacueTy
PaIUOTEXHUYECKUX CUCTEM
WIIK-1.3 PaccunTeiBaeT u
MIPOCKTUPYET AETAH, Y3IIbl U
yCTpOMCTBa
PaIUOTEXHUYECKHE CUCTEMBI B
COOTBETCTBUH C TEXHUYECKHUM
3aJJaHUEM C HCIIOJIb30BaHUEM
CPE/ICTB aBTOMATH3AIINH
MIPOEKTUPOBAHUS.

3HATB: OCHOBHBIE
CTPYKTYPHBIE 3JIEMEHTHI
apxutektyp [JIMC u
MUKPOKOHTPOJIJIEPOB, ATAIBI
MPOEKTUPOBAHUS LU(PPOBBIX
YCTPOMCTB, OCHOBHBIE
KOHCTPYKIUU SI3bIKA
onucaHus HUPPOBOA
anmnapatyphbl, Cpe/icTBa
pa3paboTKu,
npenoctapngembie CAIIP.
YMeTh: BBINOIHATH ONMCAHUE
(G pPOBOro yCTPOUCTBA;
OIICHUBATH
MIPOU3BOJUTENHLHOCTD U
PeCypCcoOeMKOCTh
MIPOEKTUPYEMOTO YCTPONCTBA;
3arpy’karhb pe3yJbTaThbl
npoektupoBanus B [IJIMC u
MUKPOKOHTPOJLIED.

Baaaernb: cpeacrBamu
pazpabotku CAIIP undpossix
YCTPOICTB; CpeACTBAMH
MOJICJIUPOBAHUS U
MPOEKTUPOBAHMUS

U(PPOBBIX YCTPOUCTB
CUCTEMBI.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K 4YacCTHu,

oTHomIeHu! 6510ka b1 «lucuummuae! (MOIYITN)».
JlucuuiinHa HEeMmoCpeICTBEHHO CBs3aHA CO CIEAYIOMIMMH JUCIUIUIMHAMU M MPAKTUKAMU

OOITI:

dbopMupyeMoli  ydacTHUKaMu 00pa30BaTEIIbHBIX




KoMIuiekchl TEXHUYECKUX CPEACTB B CUCTEMAX aBTOMAaTHYECKOT0 YIIPaBJICHHUS;
OCHOBBI KOMIIBIOTEPHOT'O IPOEKTUPOBAHUS U MOJIEITMPOBAHUS PaJUOIEKTPOHHBIX CPEICTB;
[Ipon3BoacTBEHHAs MpaKTUKA (IPOEKTHO-TEXHOJIOTNYECKas);
CAIIP pannosieKTpOHHBIX CPELICTB,;
@u3nuecKrue OCHOBBI AJIEKTPOHUKH;
DJEKTPOHHBIE YCTPOUCTBA.

3 CTpyKTypa M cofep:KaHHe U CHUILTHHBI

OO01mast TpyA0eMKOCTh JUCIUTUIMHBI COCTaBIsAeT 3 3a4eTHhIC equHuILl 108 acos.

3.1 Buanbl yueOHOii padoThl M TPYA0€MKOCTh

Ne . KoaunuecTBo CemecTpbl
Bup yuyeOHoi padoThI
n/n 4acoB 7
1 | AyanuTopHble 3aHATHS 94 54
B Tom uncne:
1.1 | Jlexkuun 36 36
1.2 | CemuHapckue/npakTHYECKUE 3aHATHS 18 18
1.3 | JlabopaTopHble 3aHATHS 0 0
2 | CamocTosiTeIbHAsI padoTa 54 54
B Tom uncine:
2.1 | IloaroroBka K JEKIUASIM 18 18
2.2 | lloaroroBka K MPaKTHYECKUM 3aHITHIM 18 18
2.3 | IlogroroBka K 3K3aMeHy 18 18
3 | Ilpome:kyTOUYHAasi aTTECTAIUS
3auet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 108 108
3.2 TemaTnueckuii NJIaH U3yYeHUS TUCIHUIIMHBI
TpynoeMKOCTb, Yac
AynuTopHasi padora 3
=
~ o = 2
o QO — <
= 4 < =
Ne Paznenbl/TeMbl o < ;) 2 x| Z = § = 8 g
n/n JUCHUILINHBI @ § 2 2 = S g 5 S g3
[ & g 5 R 8 38 SN = S
(D) E I < % ; [ o =
= § % S 9 K = 5[ e
3] a 'S (o= C%
O E = = &)
1 :
Paznen 1 IIporpammupyembie 12 5 0 0 0 6
JIOTHYECKHE MHTErpajbHbIe CXeMbl.
1.1 | Tema 1. McTopusi BOBHUKHOBEHUS
ITJIMC. Mepapxus pa3inyHbIX 2 2
JIOTUYECKHUX AJICMEHTOB.
1.2 | Tema 2. Knaccudukarus [TJINC. 2 )
Apxurektypa [TJINC
1.3 | Tema 3. Kondurypaums [TJIUC. 2 )
[Tamste SRAM. FLASH-namsTh.




Texnonorus npoxwura. [Ipenmyiiecrsa
n Hegoctatku [TJIVC.

Pa3znea 2. OcHOBBI SI3LIKA ONNCAHHSA
annapatypsl VHDL.

12

2.1

Tewma 1. A3k VHDL. IIpunnmms
OIMCAHMUS alllapaTHOTO 00CCIICUCHUS.
Crpyxkrypa npoekta VHDL.

2.2

Tema 2. BUOIUOTEKN U TUIIBI JAHHBIX.
Jloruueckue 0ObEKThl. APXUTEKTYpA.

2.3

Tema 3. CuHTaKCUYECKHUE IIEMEHTHI
s3eika VHDL. Jlornueckue
oneparopsl. [lapamiensHo-
BBITIOJTHSICMBIC HHCTPYKITHH.

Pasznen 3. OCHOBBI A3bIKA OLMCAHUA
annapatyps! Verilog.

12

3.1

Tema 1. SI3b1k Verilog. ITpuHnumst
OIMCAHHUS aIIaPATHOTO 00CCIICYCHHSI.
Crpykrypa npoekra Verilog.

3.2

Tema 2. BUOIHOTEKN U TUIIBI JAHHBIX.
Jlornueckue 00BEKTH. APXUTEKTYpa.

3.3

Tema 3. CuHTaKCHUECKHUE DJIEMEHTHI
s3bika Verilog. Jloruueckue
onepatopsl. [TapamnensHo-
BBIMOJIHSIEMbIC HHCTPYKITUH.

Pasjnen 4. Mukponpoueccopbl U
MHKPOKOHTPOJLJIEPHI.

28

12

4.1

Tema 1. OcHOBHEBIE THUIIBI U
Ha3HAYCHHS] MUKPOKOHTPOJIEPOB U
MHUKPOIPOIIECCOPOB. APXUTEKTypa
MHUKpOKOHTpoiepoB ARM-Cortex.

4.2

Tema 2. [lluHa 1aHHBIX U agpeca.
Peanuzanus namstu. Cucrema
npepbriBannii. OCHOBHbBIE
nepudepuiinpie Moayinu. Moynb
BBoa/BeIBOIa GPIO.

4.3

Tema 3. ApXUTEKTypa IpoeKTa
POTpaMMBbl I MUKPOKOHTPOJLIEPA.
OCHOBBI COCTaBJIEHHUS AITOPUTMOB
mporpamMm

Pasnen 5. Untepeiicbl. OcHOBHBIE
nepudepuiiHbie MOTYJIHU.

48

12

12

24

5.1

Tema 1. Moaynu nocneqoBaTeIbHBIX
unrepdeiicos UART/USART, 12C,
SPI.

5.2

Tema 2. Monynb TaiiMep-cueTINKa
TIMER. Moayns ALIL. Monyns
npsiMoro jgocryna K namsitu DMA.

5.3

Tema 3. Monyns uarepdeiica USB.
Monynb uarepdeiica CAN.

5.4

Tema 4. Moynb ceTeBoro
unrepdeiica MAC. Untepoeiic 1-
WIRE.




5.5 | Tema 5. UnTepdeiic RS485. 5 2 4
[Tporokoa ModBUS.
5.6 | Tema 6. UnTepdetic
3HaKocuHTe3upyromero KK-
. 2 2 4
uHaukaropa. aTepdeiic kapTo
namsitu SD-card.
Hroro | 108 36 18 0 0 54

3.3 ConepxaHue TUCHUNTHHBI

Pa3nes 1. OcnoBbl npoexkTupoBanus Ha [IJIUC

Ucropuss BoznukHoBeHus [IJIMC. MWepapxusi pasiuyHBIX JIOTHYECKUX DJIEMEHTOB.
Knaccugpukamus IIUIUC. Apxurextypa [IJIMC. Kondurypanus I[IJIMC. [Tamsate SRAM. FLASH-
namsaTh. TexHonorus npoxura. [Ipeumymectsa u nenocrarku [IJIMC.

Pazgen 2. OcHoBBI s13bIKa onucanus annaparypsl VHDL.

A3k VHDL. Ipunnumns: onucanwust anmnapatHoro ooecnieuenus. Ctpykrypa mpoekta VHDL.
bubnuoreku u Tunbl naHHbIX. Jlornueckue o0beKThl. Apxurekrypa. CHHTAaKCHYECKUE 3JEMEHThI
a3pika VHDL. Jlornueckne oneparopsl. [lapamiensHO-BBIIOIHAEMbIE HHCTPYKLUH.

Pa3nen 3. OcHOBBI fI3bIKa oMHcaHus annapaTyps! Verilog.

SAzpik Verilog. [lpuHnunel omucanus ammapatHoro obOecnedeHus. CTpykTypa TpOeKTa
Verilog. bubnuorekn u tunsl naHHbIX. Jlorndeckue oOBEKTH. ApxuTekrypa. CHHTaKCHYEeCKHE
aneMeHTHI a3bika Verilog. Jlornueckue onepatopsl. [lapaienbHo-BBIIOIHAEMbIE HHCTPYKLUH.

Pa3nes 4. Muxkponponeccopsl # MUKPOKOHTPOJLIEPHI.

OcHOBHbIE THIBI U HA3HAYEHHS] MUKPOKOHTPOJUIEPOB U MUKPOMPOIIECCOPOB. APXUTEKTypa
MUKpokoHTposuiepoB ARM-Cortex. Illuna mannbeix u agpeca. Peanmmszauums mamsaru. Cucrema
npepeiBanuii. OcHOBHBIE Nepudepuiinpie Moaynu. Moayns BBoja/BeiBoga GPIO. Apxutektypa
IIPOEKTa IPOrpaMMBbI JUIsl MUKPOKOHTpoJIIepa. OCHOBBI COCTaBJIEHMSI AJITOPUTMOB IIPOIPAMM.

Paszpnen 5. Unrepgeiicsl. OcHOBHBbIE epugepuiiHbIe MOAYJIH.

Monaynu nocnenoBatenbHbix uHTepdeiicoB UART/USART, I12C, SPI. Moaynb Ttaiimep-
cuetynka TIMER. Moaynes ALIL. Moayns npsMoro noctyna k namsitu DMA. Monyns untepdeiica
USB. Monyne untepgeiica CAN. Moaynb cereBoro untepgeiica MAC. Hnrepdeiic 1-WIRE.
Hurtepdetic RS485. Tlporokon ModBUS. Untepdeiic 3nakocunTesupyromiero XKK-unaukaropa.
Hurepdeiic kapter namsatu SD-card.

3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapCcKue/TIPAKTHYECKUE 3aHATHUS

[Ipaktuueckoe 3anarue 1. [Ipaktuueckas padora Nel. Moayns BBoga/BeiBosia GPIO.

[Ipaktuyeckoe 3ansTue 2. Ilpaktuueckas padora Ne2. Moyiu nmocienoBaTeabHbIX
unreppeiicos UART/USART.

[Ipaktuyeckoe 3ansatue 3. [lpaktuueckas padora Ne3. Moay:nb mociaeioBaTe’abHOTo
untepdeiica 12C.

[Ipaktuyeckoe 3anstue 4. [lpaktuueckas padora Ned. Momy:b mociaeioBaTeabHOTo
untepdeiica SPI.

[Ipaxtuyeckoe 3ausaTue 5. [lpaktuueckas padora NeS. Moxayns nntepgeiica CAN.

[Ipaktrueckoe 3anstue 6. [IpakTraeckas padorta Ne6. Momyns AL

[Ipaktuyeckoe 3anstue 7. Ilpaktuueckas pabora Ne7. Moayns untepgeiica USB.

[Mpaktuueckoe 3ansarue 8. [IpakTuaeckas padora Ne§. MHTEepdeiic 3HAKOCHHTE3UPYIOIIETO
KK-unaukaropa.

[Mpaktrueckoe 3anstue 9. [Ipaktudeckas padora Ne9. MuTtepdeiic kapthl mamsita SD-card.



3.4.2 JlaGopaTopHbIE 3aHATHUS
He npegycmoTrpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)
He npenycmotpensl

4 Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eceyeHne
4.1 Hopmatusublie 10KyMeHTbI 1 'OCTsb1

He npeagycmorpensl

4.2 OcHOBHAas1 JIUTEpPATypa

1. VHDL : cnpaBouyHoe mocodue o ocHoBam si3bika / B. I1. babdak, A. I'. Kopuenko, H. II.
Tumomenko, C. ®. ®dunonenko. — Mocksa : JIMK Ilpecc, 2020. — 217 ¢. — ISBN 978-5-97060-
826-5. — Tekcrt : anextponnslii // Lludposoit oopazosatenbubiii pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/126209.html.

2. Ilepenbpoiizew, E. 3. IIpoektupyem Ha VHDL / E. 3. [1epenspoiizen. — Mocksa : COJIOH-
ITpecc, 2021. — 448 c. — ISBN 5-98003-113-8. — Texkct : snextponHslii // Lludposoii
obpasosarenbubiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/141910.html.

3. bubwuno, I1. H. Ocnoss! s3eika VHDL / I1. H. bubuno. — Mocksa : COJIOH-P, 2021. —
200 c. — ISBN 5-93455-056-X. — TekcT : anmektponHsbIit // [{udpoBoit 00pazoBaTenbHBIN pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/142041.html.

4. bepuyn 10.B. SI3pik ommcanus 3nmekTpoHHOH ammaparypel VHDL : yueOGHOe mocobue /
bepuyn FO.B.. — MockBa : MOCKOBCKHIA TOCYTapCTBEHHBIN TEXHUYECKUN YHUBEpCUTET UMeHU H.D.
baymana, 2010. — 64 ¢. — Tekcr : snexrponnsii / Hudposoit oOpasoBatensHbiii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/31335.html.

5. bubwuno, I1. H. VHDL. D¢ddexTnBHOE NCNIOIB30BaHNE MPU MPOESKTUPOBAHUH UPPOBBIX
cucteMm / I1. H. bubuno, H. A. ABneeB. — Mocksa : COJIOH-IIpecc, 2021. — 342 c. — ISBN 5-
98003-293-2. — Tekcr : anexTpouHsIii // [ludpoBoit oOpazoBarensHbiil pecypc IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/142021.html.

6. buowuno, I1. H. CunTe3 10ru4eckux cXem ¢ ucmojb3oBanuem s3pika VHDL / I1. H. bubwio.
— Mocksa : COJIOH-P, 2021. — 384 c. — ISBN 5-93455-152-3. — TekcT : 2JIeKTpPOHHBIN //
Hudposoit  obpazoBatenpHBIi  pecypc  IPR SMART : [caiitT]. = —  URL:
https://www.iprbookshop.ru/142035.html.

4.3 lonoJIHUTEIbHAS JIUTEPATypa

1. IMonsikos, A. K. S3siku VHDL u VERILOG B npoekTupoBanuu upoBOi anmapaTypsl /
A. K. ITonskoB. — Mocksa : COJIOH-IIpecc, 2021. — 314 ¢. — ISBN 5-98003-016-6. — Texkcr :
atektpornbt  // I{udpoBoii oOpazomatenbHblii pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/141964.html.

2. Pa3zpaboTka u mpoTOTUNHPOBaHUE IHUPPOBBIX ycTpoiicTB Ha si3pikax VHDL u Verilog :
yueOHO-MeTonudeckoe mocobue / B.D. bapabGanoB [u np.].. — Boponex : BopoHexckwii



rocynapcTBeHHbIN TexHnueckuit yausepeuret, ObC ACB, 2018. — 84 ¢. — ISBN 978-5-7731-0709-
5. — Texkcer : anextponHslil / Lndpooit obpazosarensusblil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/93285.html.

3. Uenebaes C.B. Peanuszanus HMCKyCCTBEHHBIX HEMPOHHBIX CeTell Ha S3bIKE OMHCAHMS
anmapatypbl VHDL : yue6Hoe mocobue / Uenebaer C.B.. — Ps3anp : Pszanckuii rocygapcTBEHHBIN
panuorexHndyeckuii ynuepcuter, 2013. — 32 ¢. — Tekcr : snekrponHsld // Lludposoii
obpasoBatenbHbiid pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121442.html.

4. I'mazkos, B. B. IIporpammupyemsie Joruyeckue MHTErpajibHble cxeMbl GpupMmbl Altera :
yuebHoe mocoOue 1o auciuIbinHe «TeXHOIOTHS W CXEMOTEXHHWKa CpPEICTB YIPABJICHUS B
TEeXHUYECKUX cucTteMax» / B. B. I'ma3skoB. — MockBa : MOCKOBCKUI1 TOCYAapCTBEHHBIN TEXHUYECKUN
yauBepcuter umenn H.D. Baymana, 2014. — 136 c¢. — ISBN 978-5-7038-3839-6. — Tekcr :
anekTpoHHbt // Lludposoit obpazoBarensubiii pecypc PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/31617.html.

5. [TyxoBckuit B.H. CxeMoTexHHKa BBICOKOIIPOU3BOIUTENBHBIX BBIUUCIUTEIIBHBIX CUCTEM :
yuebnoe mocobue / Ilyxockmit B.H., IlpsBuenko A.O., Yepuwiii C.A.. — PocroB-Ha-/lony,
Taranpor : UznarensctBo FOxHOro ¢eaepansnoro ynusepcurera, 2019. — 229 c. — ISBN 978-5-
9275-3432-6. — Tekcr : anexTpouHslii // [ludpooit oOpazoBarensHbiil pecypc IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/100203.html.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI
He npenxycmotpensl

4.5 JInueH3u0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoOe
ol0ecmeuyenmne

1. Microsoft-Office

2. Microsoft-Windows

3. ModelSim 20.1.0.711

4. Quartus (Quartus Prime 21.1) Lite Edition
5. Segger Embedded Studio

6. LabSoft

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IaHHBIX M HHGOPMAIIMOHHBIE
CIIPAaBOYHbIC CHCTEMbI

1. Enunoe okHO moCTyMa K 00pa3oBaTeabHbIM pecypcam denepanbHbIid mopTal
http://window.edu.ru

2. KomnerotrepHble HHGOPMaIIMOHHO-TIPaBOBbIE cucTeMbl « KOHCYIbTaHT»
http://www.consultant.ru, «["apant» http://www.garant.ru

3. OdunuanpHBIA HHTEPHET-TIOPTA IPaBoBOM nHpopManmu http://pravo.gov.ru.

4. Hayunas snektpoHHast Oubmnoreka http://www.elibrary.ru

5. Poccuiickas rocynapcTBeHHas oubauorexa http://www.rsl.ru

6. ObC «YHuBepcuteTckas 6udnuoreka onnaiti» https://biblioclub.ru/index.php

5 MarepuaabHO-TeXHHYECKOE o0ecrneuyeHne

1. KoMnbroTepHblii KJ1ace ¢ MpelyCTaHOBICHHBIM IPOrPAMMHBIM O00€CTIeYeHNnEM, YKa3aHHbIM
B 1. 4.5, MynpTUMEIUITHOE 000py0BaHKE (TIPOESKTOP, MEPCOHAIBHBIA KOMITBIOTEP MPETIO1aBaTENs).
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2. Aynurtopus i JICKIIMOHHBIX, TMPAKTUYECKUX 3aHsATHH. OOOpyaOBaHHE W ammaparypa:
ayJIUTOpPHAs J10CKa, BO3MOKHOCTh MCIIOJIb30BaHHS MYJIbTUMEIUIMHOTO KOMILIEKCA.

3. Crienmanu3upoBaHHast ayAUTOPUS ISl IPOBEICHUS NPaKTHIeCKuX padbot. O0opyaoBanne
u annapatypa: anmapatHas miargopma IIJIMC Altera Cyclone IV FPGA, MHUKpOKOHTpOJIIEpHI
STM32.

4. Crenuanu3upoBaHHas ayauTopus s jabopaTopHbx paboT. OOopymoBaHue U
anmaparypa: ayAuTOpHas JOocKa, u3MepuTenbHbli uHTepdeiic UniTrain B KOMIUIEKTE C
BUPTyanbHbIMU HHCTpyMeHTamMu (basic VI), moxmyns pacmmpenus UniTrain Experimenter,
KOMIIbIOTEpPHI (0JI0K, MOHUTOP, KJIaBUATypPa, MBILIKA).

6 MertoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIAIUM 1JIsI TPeNnoaaBaTeis M0 OpraHu3anuu
00y4eHus

Ha nepBoM 3aHATHH N0 JUCUMIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYAEHTOB C MOPSAKOM €€
u3ydeHus (TeMaMu Kypca, popmamu 3aHATUH, TEKYLIEro U MPOMEXYTOYHOI'O0 KOHTPOJIS), PACKPHITH
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HayK, €€ IPAaKTUYECKOE 3HAUYEHUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHusl K (popMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpOJsA. Bwimaiorcs 3amanus ais
HOJTOTOBKHU K ITPAKTUYECKUM U CEMUHAPCKUM 3aHATHM.

[Ipu moAroToBKe K NPakKTUYECKUM paboTaM Mo NepeyHIo OOBSIBICHHBIX TEM MPENOoAaBaTeIto
HE00XOIMMO YTOYHHTD IJIaH UX MPOBEJEHHS, POIyMaTh (GOPMYyIMPOBKU U COAEPIKaHUE yUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CY>KJCHHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHYECKUX BOIIPOCOB.

B xome mnpakTtudeckoil pabOThl BO BCTYHNHUTEIHHOM CIIOBE PACKPBITh MPAKTHUYECKYIO
3HaYUMOCTb TEMBbI, OMpPENEIUTh TMOPSIOK 3aHATHS, BpeMs Ha OOCYXJEHHE KaKIOoro y4eOHOTo
Borpoca. [lpumeHsisi (QpOHTANBHBIA OMPOC JaThb BO3MOXKHOCTH BBICTYIIUTH BCEM CTYJICHTaM,
MPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akmounTenbHOM YacTu paboTHl MPAKTUUECKON padOThI MOJIBECTH €TI0 UTOTH: JIaTh OIICHKY
BBICTYIUICHUH Ka)KIOT0 CTYJIeHTa U y4eOHON TPYIIILI B 11€JI0M. PaCKpBITh MOJOKUTENBHBIE CTOPOHBI
Y HEJIOCTAaTKU IMPOBEAEHHOW paboTbl. OTBETUTh HAa BOMNPOCHI CTYACHTOB. BhinaTh 3amanus ans
CaMOCTOSITENIbHOM pabOTHI 10 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

Metonuka mnpenojaBaHUs AUCHUIUIMHBL «CXEMOTEXHHKA 3JIEKTPOHHBIX YCTPOWCTB» MU
peanu3anus KOMIETEHTHOCTHOIO MOAXOAAa B  M3J0KEHWM M BOCIPUATHUM  Marepuana
npeycMaTpUBaeT HCIOIb30BAaHKUE CIEAYIOIUX AKTUBHBIX M MHTEPAKTHBHBIX (HOPM MPOBEACHUS
TPYNIOBBIX, WHAUBUAYAIbHbBIX, ayUTOPHBIX 3aHATHI B COYETAaHHH C BHEAYJTUTOPHOU paboTO# C
1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB 00YYaOLIHXCS:

— 3alIUTa U 00CYKJEHHE OTUYETOB MO MPAKTHUECKUM paboTam;

— TEXHOJIOTUY aHaJIN3a CUTYaIUi JUIsl aKTUBHOTO 00yUY€HUs1, KOTOPbIE MTO3BOJISIIOT CTYIEHTaM
COEIMHUTH TEOPHUIO U MPAKTHUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PELIEHUH U UX MTOCIEICTBUH,
JIEeMOHCTPUPOBATH pa3IMYHbIE O3HUINH, (POPMHUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX yCIIOBUSIX.

OOyueHue 1o JUCIUIUIMHE BEAETCS ¢ MPUMEHEHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYNIOBBIX
nH(GOPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHoJoruil. [Ipu ocymiecTBiennn 06pa3oBaTEIbHOTO
npoluecca Mo AUCUUIIIMHE UCIIONB3YIOTCS CIAEAYIOIE HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIUOHHBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeToanueckue yKazaHusl JJ1s1 00y4alouuXcsi 0 OCBOCHUIO IH CIUNJIMHBI

CamocrosiTennpHass paboTa SIBIASETCS OAHUM U3 BHUAOB yueOHBIX 3aHsaTud. Llems
CaMOCTOﬂTGHBHOﬁ paGOTBI — HpaKTI/I‘ICCKOC CaAMOCTOATCIBHOC HOJIy‘IeHI/IC CTyI[GHTaMI/I HABBIKOB
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paboThl B MpOrpaMMe MaTeMaTUYECKOr0 MOJIEIUPOBAHMSI, pACCMATPUBAEMBIX B IPOLIECCE N3YUECHUS
JUCLUIUINHBIL.

AyIuTOpHAas CaMOCTOSATENbHAS padoTa M0 TUCIUITINHE BHITTOIHSACTCS Ha YUYEOHBIX 3aHATHIX
101 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 3aJaHUIO.

BueayautopHass camocrosiTeNibHas paboTa  BBIIOJHAETCA CTYIAEHTOM 10  3a/IaHHUIO
npernojaBaTessi, Ho 0€3 ero HenoCPEICTBEHHOT0 y4acTHsL.

3adauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHON paboThI;

- OCBOCHHUE COJIEP’KaHUsS JUCLIMILINHBL;

- yrayOseHue coiep KaHus U OCO3HAHNWE OCHOBHBIX MOHATUN AUCLUILINHBL;

- ICII0JIb30BaHKE MaTepuaia, COOpaHHOTO ¥ MOJIYYEHHOTO B XO/I€ CAMOCTOSATEIIbHBIX 3aHATHIMA
1151 9 (HEKTUBHOM MOJITOTOBKH K AK3aMEHY .

Buowl éneayoumopnoii camocmosamenvnoi pabomul:

- CAMOCTOSITEIbHOE U3yUE€HUE OTACIIbHBIX TEM JIUCLIUILINHBI;

- MOJrOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- 0oopMJICHHE OTUETOB I10 BBIMOJIHEHHBIM pab0TaM U MOATOTOBKA K MX 3aIUTE;

- MIOJrOTOBKA K IK3aMEHY.

J114 BBINOIHEHUS TF000T0 BUAA CAMOCTOSITENILHOM paboThl HEOOXOAMMO IPONTH CleIyIOIIHe
STaIbl:

- OMpe/IeIICHUE 1IeJIU CAaMOCTOSTENIbHOM paboTHI;

- KOHKpETH3allus MO3HaBaTeILHOM 3a1a4u;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM paboTe;

- BEIOOp a/IeKBaTHOTO CIIoco0a IEHCTBHSA, BEAYILETo K PEIICHUIO 33/1a4H;

- INIaHUPOBaHKE PabOTHI (CaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATENs ) HAJl 3a/1aHUEM;

- OCYUIECTBJICHHE B TIPOILIECCE BBIOJHEHHS CAMOCTOSTEIBHONH pPaOOTBI CaMOKOHTPOJISA
(MpOMEKYTOYHOTO U KOHEYHOTO) PE3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BIMOTHEHUS PaOOTHI;

- pednekcus;

- Ipe3eHTaIus paboTHI.

7 @oHJ OLIEHOYHBIX CPECTB

B nporecce 00ydeHHsT HCIONB3YIOTCS CIEAYIONIME OLIEHOUHBbIE (OPMBI CAMOCTOSITEIHHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U NMPOMEXYTOUHBIX
aTTecTalui:

- IpaKTU4ECKHE paboThI;

- TECTUPOBAHHE;

- KOHTpOJIbHAsI paboTa;

- HK3aMEH.

OneHOoYHBIE CPEeICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIHOYAIOT KOHTPOJIbHBIE 3aJaHus
WHANBUAYATBHO IS KXKA0T0 00yJaroIerocs.
B pesynbrare ocBOSHUS TUCIUTUINHBI (MOIYJIIs1) GOPMHUPYIOTCS CIICTYIOIINE KOMIICTCHITHHN:

Koa komnerenuun | HaumeHoBaHHE KOMIIETEHIIMH BBIIYCKHUKA
K-1 CriocoOeH BBITOTHATH pacueT U MPOSKTHUPOBAHUE JIeTaleH, y3II0B U
YCTPOMCTB PaAMOTEXHUYECKUX CHCTEM B COOTBETCTBUH C TEXHHUYECKUM
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3aIaHUECM, B TOM YHCJIC C UCITIOJIb30BAHHUEM CPCACTB aBTOMATU3allUU
IIPOCKTUPOBAHHA

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JbTAaTOB 00y4eHus!

HepequL OICHOYHBIX CPCACTB 110 JUCHUIIIINHEC «CxeMOoTeXHHKaA SJICKTPOHHBIX YCTpOﬁCTB>>.

Bun koHTpOIIA HanmenoBanue
pe3yabTaToB KOHTpOJIA pe3yIbTaTOB
o0OyueHus oOyueHus

Kpatkas xapakrepucTHKa OLEHOYHOTO

/o Cpe/acTBa

[IpakTuyeckass  paboTa  BBINOJHSCTCA
UHAUBUAYAIbHO  KaXIBIM  CTYJEHTOM.
OdopmileHHBIE OTYET CTYJIEHT CHaeT
MpenojaBaTellio Ha IPOBEPKY B 3apaHee
yCTaHOBJEHHbIM cpok. Ilpu mnposepke
npenojaBaTelib  OLEHUBAET  KaueCTBO
oopmieHus, MPaBUIBHOCTh PACUYETOB U
BbIBOJIOB. K  3amure npakTHueckou
paboThI IOMYCKAIOTCS CTYACHTHI, KOTOpPbIE
BBIIOJHWIN  paboty, odopMmwin B
COOTBETCTBUHM C TPEOOBAaHUSIMU OTYET O
MpaKTU4YEeCKOH padoTe U NPelOoCTaBHIN
ero Kk 3amure. Kaxnomy cryneHTy
3aJlaeTcsl He MeHee 3-X BOIPOCOB Ha TEMY
npakTudeckoit padotsl. Jlanee mpoBoauTcs
3alUTa OT4YeTa KaXIbIM  CTYIEHTOM
WHAMBUIYyalbHO B (Qopmare "Borpoc-
otBeT" (3a/1a10TCs 3 BOIpoca).

1 Texymuit [TpakTrueckas pabora

TecTupoBanue NpoBOIUTCS HA MOCIEAHEM
3aHATUU U3ydaeMou TeMsl. TecTupoBaHue
OCYILIECTBIIICTCS, JIMOO TIPU TOMOUIM
KOMITBIOTEPHOU CHUCTEMBI TECTUPOBAHUS,
2 Texymuit TectupoBanue 100 ¢ MCIIOJIb30BaHUEM BBIJAHHBIX TECT-
3alannii Ha OyMakHOM Hocutene. B
paMKax  TECTHUPOBAaHMUS  IPOBEPSAETCS
BJIAJICHUE TEPMHUHOJOTHEW W 3HAHHE
TEOPETUYECKOM 0a3bl.

3 Permenne KOHTPOJIBHOH paboThI
OCYILECTBISICTCA Ha IIOCJIECIAHEM 3aHATHUU
n3ydaeMo TeMmbl. CTyJIeHTy BbIIArOTCA 3
3a1aHUs. KonTponbHas pabota
Texymmi KonTponbHast paboTa | BBIMONHIETCS WHANBUAYAIbHO KaXJIbIM
cryneHroM. [Ipu npoBepke nmpenogaBareiib
OLICHUBAET MPABWIBHOCTH IPOU3BEECHHBIX

pacueroB,  (opmyna,  UCHOIB30BaHUS
TEPMUHOJIOTMH U BBIBOJIBI.
[TpomexxyTouHas aTTecTalus

oOydaromuxcsi B Qopme  3K3aMeHa
MIPOBOJIUTCS TI0 PE3YIIHTATAM BBIITOJIHEHHS
BCEX BHJIOB y4eOHOU paboTHI,

4 [TpomexxyTOUHBIIH DK3aMeH
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MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM IIO
JaHHOW TUCIHUILINHE (MOJYIIO), IPH 3TOM
YUUTBIBAIOTCS  pPE3yJNbTaThl  TEKYILEro
KOHTPOJISI  yCIIEBA€MOCTH B  TEUCHHUE
cemectpa. OIEHKA CTENEHU JTOCTHIKEHUS
00yyaromuMucs TUTAHUPYEMBIX
pe3ynbTaToB OOYy4YEeHMs] MO JUCLUIUIMHE
(MOAyNI0) MPOBOAUTCS MpenojaBaTeseM,
BEIyIIMM  3aHATHS [0  JUCIUIUIMHE
(MOIyITI0) METOJIOM SKCIIEPTHOMN OLIEHKH.
[To wroram mpoMeXyTOUHOW aTTeCTalluU
N0 JMCUUIUIMHE (MOJYJII0) BBICTABISETCA
OLIEHKa COTJIINYHOY, «XOPpOILIOY,
«YZOBIIETBOPUTEIBHO» WK
«HEYAOBJIETBOPUTEIILHOY.

DK3aMeH MPOBOAMTCS B yCTHOH dopme. B
ayJIMTOPUU HAXOJIUTCS MpErnojaaBaTeib U
He Oosyiee 5 yenoBeK U3 YMCIA CTYICHTOB.
Bo Bpems mnpoBeneHMs 3K3aMeHa €ro
yYacCTHHMKAM 3allpetiaeTcss IMeTh pu cede
U HCII0JIb30BATh CPEACTBA CBSA3H (COTOBBIE
teseoHbl, MUKPOGOHBI U 11p.). CTyAeHTY
BbIaeTCAd OWIET C Tpems BOIPOCAMHU.
KonnuecTBo AOMOIHUTENBHBIX BOIIPOCOB —
HE Oosee JIBYX. KonugectBo
JIOTIOJIHUTEJIBHBIX BOIPOCOB 3aBUCUT OT
MIOJIHOTHI OTBETA CTyAeHTa. [JINTEeNbHOCTh
sk3amena 2 yaca (120 MuHyT).

K MIPOMEKYTOUHOU aTTecTanuu
JIOTTyCKaOTCs TOJIBKO CTYJEHTBI,
BBITIOJTHUBIIIME BCE BU/IBI Y4eOHOH padoTHhI,
IpeyCMOTpEeHHbIe padoueil mporpaMMoit
1o JTUCLUILITNHE «CxeMOoTexXHUKa
ANEKTPOHHBIX YCTPOHUCTBY.

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yUeHHUs

Iloka3aTeneM olleHMBaHMS KOMIECTEHIIUI Ha Pa3JIMYHBIX STallaX UX (I)OpMI/IPOBaHI/IH ABJIACTCA
JOCTHXXCHHC 06y‘-IaIOH_[I/IMI/IC$I IJIAHUPYEMBIX PC3YJIbTATOB O6y‘{eHI/I}I IO JUCIHMITIIMHE (MOI[yJ'IIO).

Kpurtepun oueHuBanus

IToxka3zaTtean 5 3 4 5
3HATh: OO0yuaromuiics OO0yuaronuiics Ob6yuatomtmiics OO0yuaromuiics
OCHOBHEIE JIEMOHCTPUPYET JIEMOHCTPUPYET JICMOHCTPUPYET JIEMOHCTPUPYET
CTPYKTYpPHbIE MOJIHOE OTCYTCTBHUE HEIIOIHOE YaCTUYHOE ITOJTHOE

3JIEMEHTHI APXUTEKTYP
[UINC u

HJIM HEOOCTAaTOYHOC
COOTBCTCTBHUEC

COOTBETCTBHE
CIEeYIOUINX 3HaHUM:

COOTBETCTBHE
CIIEIyIOLIMX 3HAHUM:

COOTBETCTBHE
CIEeYIOUINX 3HAHUMU:

MHUKPOKOHTPOJUIEPOB, | CIEIYIOIIUX 3HAHUH: OCHOBHBIE OCHOBHBIE OCHOBHBIE

STarnbl OCHOBHBIE CTPYKTYpPHBIE CTPYKTYpHBIE CTPYKTYpPHBIE
MPOEKTHPOBAHUS CTPYKTYpPHBIE JJIEMEHTHI APXUTEKTYP | JIEMEHTHI APXUTEKTYpP | IEMEHTHI
LU(POBBIX YCTPOHCTB, | aneMeHTHl apxutektyp | [IJINC n IJINC u apxutexryp IIJIMC u
OCHOBHBIE [JINC n MUKPOKOHTPOJJIEPOB, | MUKPOKOHTPOJUIEPOB, | MUKPOKOHTPOJUIEPOB
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KOHCTPYKIINH A3bIKA MHUKPOKOHTPOJIIEPOB, | 3Tarbl 3TaIbl , 9TaIlbl
OTIHCaHUS JTansl MPOEKTUPOBAHUS MIPOEKTUPOBAHUS MIPOEKTUPOBAHUS
nudposoii MIPOEKTUPOBAHUS IU(POBBIX YCTPOUCTB, | U(POBBIX YCTPOUCTB, | LHUPPOBBIX
annapaTypsl, CpeJicTBa | IU(POBBIX YCTPOUCTB, | OCHOBHBIC OCHOBHBIE YCTpPOWNCTB,
pa3paboTkH, OCHOBHBIE KOHCTPYKIINH SI3bIKa KOHCTPYKIINH SI3bIKa OCHOBHBIE
NIpeoCTaBIsIEMbIE KOHCTPYKIINH SI3bIKa OTMCaHus HUPPOBOH orucanus udpoBoi KOHCTPYKIIMH SI3bIKa
CAIIP. OIIMCaHMsL anmapaTypbl, CpEJICTBA | ammaparypsl, CpeJcTBa | ONMHCaHUs HU(PPOBOI
uppoBOH pa3paboTkwy, pa3paboTku, ammaparypel,
anmapaTypbl, CPEICTBA | MpEeIOCTaBIsieMbIe MIPEAOCTABIISIEMBIC cpexacTBa
pa3padoTkuy, CAIIP. CAIIP. pa3paboTku,
MIPeAOCTaBIIsIEMbIC Jomyckarorcs Homyckarorcst MIPe0CTaBIIsIEMbIC
CAIIP. 3HAYUTEJIHLHBIE HE3HAYNTEIbHEIE CAIIP.CsobOomHO
OIIMOKH, TIPOSIBIIIETCST | OIIMOKH, HETOYHOCTH, | OIEPHPYET
HE/I0CTaTOYHOCTh 3aTpyAHEHUS MIPH NpUOOPETEHHBIMU
3HaHWH, 110 PSIY AHAIMTHYECKUX 3HAHUSIMHU.
roKa3areJen, onepanusx.
oOyJaronmncs
UCTIBITHIBAET
3HAYUTEJbHBIE
3aTpyJHEHUS IPU
OTIEPUPOBAHUH
3HAaHUAMH IIPU UX
MIEPEHOCE HAa HOBBIE
CHUTYAIIH.
YMeETh! BEITONHATE | OOyuaromuiics He OObyuaronuiics Ob6yqatomtuiics OObyuaronuiics
onucaHue UU(PPOBOro | yMeeT UM B JIEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
YCTPOWCTBA; HEJO0CTaTOYHOU HETOJIHOe YaCTUYHOE MOJTHOE
OLICHUBATh CTETIEHU YMEET: COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
MIPOU3BOAUTENILHOCTh | BBINOJHATH OMUCAHUE | CIEIYIOIUX YMEHUIl: | CIenyroIluX YMEHUil: | CIeAyroIux
u pecypcoeMKoCTh | IU(pPOBOTO BBITIOJIHATH OIIMCAHUE | BBIIIOJNHATH OITUCAHHE | YMEHHIA:
MIPOEKTUPYEMOTO YCTpPOUCTBA; ugpoBoro nuQpoBoro BBITIOJIHATh
yCTpOHCTBA; OLICHUBATh yCTpOCTBa; YCTpOIiCTBa; OTIMCaHue
3arpyarb MIPOU3BOINTEIHHOCTh | OLICHHBAThH OLICHUBATh rgpoBoro
pe3yabTaThl U PECYypPCOEMKOCTh MIPOM3BOUTEIBHOCTh | TIPOM3BOJUTENHLHOCT | YCTPOMCTBA;
TIPOEKTUPOBAHUS B | IPOEKTHPYEMOTO U PECypPCOEMKOCTh 1 PECYpPCOEMKOCTh OLICHUBATh
[IC U | YCTpOMCTBa, MIPOEKTHPYEMOTO MIPOEKTUPYEMOTO MIPOU3BOIUTENBHOCT
MHKPOKOHTPOJIIEP. 3arpyxarb YCTpOHCTBa; yCTpOIicTBa; b ¥ PECYPCOEMKOCTh
pe3yIBTATHI 3arpyxarb 3arpy’xaTthb MPOEKTHPYEMOTO
MIPOEKTHUPOBAHUS B Pe3yIbTATHI pe3yabTaTHI YCTpPOWCTBA,;
IUINC n MIPOEKTUPOBAHUS B NIPOEKTUPOBAHUSA B 3arpyxarb
MUKPOKOHTPOJLIED. IJINC n ITUINC u pe3yJIbTATHI
MUKPOKOHTPOJLIEP. MUKPOKOHTPOJIIED. MPOEKTUPOBAHUS B
Homnyckarores YMeHus: 0CBOCHBI, HO I[JINC u
3HAYUTEIbHBIC JIOIYCKaroTCs MUKPOKOHTPOJLIED.
OIMOKH, IPOSIBIISIETCST | HE3HAUYNTEIbHBIC CBoboaHo
HEJIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, | ONEPHPYET
YMEHHUI, 110 psy 3aTpyIHEHUS MIPU MPUOOPETEHHBIMU
MOKazaTeleH, AQHATTUTHYECKUX YMEHUSIMH,
oOyuJaromuics orepanusx, IepeHoce | MpUMEHsET UX B
UCTIBITHIBAET yMEHHI Ha HOBBIE, CUTYyalusIX
3HAYUTEIbHbIC HeCTaHJIapTHbIC MOBBILICHHOM
3aTpyIHEHUs MU CUTYyaIUH. CII0’KHOCTH.
ONEepPHPOBAHUU
YMEHUSIMU TIPH UX
HNEPEHOCE Ha HOBBIE
CUTYaLUH.
BJaeTh: cpeactBamu | OOyuwaromuics He | OOyuaromuiics B OOyuaromuiics OO0yuaromuiicst B
paspabotku CAIIP BJageer WU B | HEIOCTaTOYHOMN YaCTUYHO BIIAJIEET: MTOJTHOM 00beMe
LH(DPOBEIX YCTPOHCTB; | yori0cTaTouHOI CTEIICHHU BJIAJICET: CpencTBaMu BIIaJICET:
CpeICTBaMu cpencTBaMu paspabotku CAIIP CpencTBaMu
CTETIeHU BIIaieeT .
MOJICTUPOBaHUS U pa3pabotku CAIIP U POBBIX YCTPOUCTB; | pa3paborku CAIIP
MIPOEKTUPOBAHHS IU(POBBIX YCTPOHCTB; | CPEACTBAMH I (POBBIX
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IU(POBBIX YCTPOHCTB | CpeAcTBaMU CpelaCcTBaMu MOJIENNUPOBAHUS U YCTPOWCTB;

CHCTEMBI. paspadorku CAIIP MOJICIUPOBAHUS U MIPOEKTUPOBAHUS CpeacTBaMHU
LU(POBBIX YCTPOUCTB; | MPOESKTUPOBAHHMS UU(POBBIX YCTPOMCTB | MOAEIMPOBAHUS U
CpeICcTBaMHU U(POBBIX yCTPOHCTB | cucTeMbl. HaBbiku MIPOEKTUPOBAHNUS
MOJIEIUPOBAHUS U CUCTEMBL. OCBOEHBI, HO U (pPOBBIX
MIPOEKTUPOBAHUS OOyuaromuiics JIOITyCKaroTCA YCTPOUCTB CHUCTEMBI.
IU(POBBIX YCTPOMCTB | MCIIBITHIBAET HE3HAUUTENIbHbIE CBoboHO
CUCTEMBIL. 3HAaYUTENbHBIE OUIMOKH, HETOYHOCTH, | MPUMEHSET

3aTpyJHEHUS IPU
MIPUMEHCHUHN HABBIKOB

3aTpyIHEHUS TIPU
AQHATTUTHYECKUX

IMOJYUCHHBIC HABBIKN
B CUTyalUsX

B HOBBIX CUTyalUsX. onepanusix, IEPEHOCE | MOBBIIEHHOMI
YMEHUI Ha HOBBIE, CJII0KHOCTH.
HECTAHJAPTHBIE
CUTYyaIuu.

IIxana oneHUBaAHUSA HpOMe)KyTO‘IHOﬁ aTTeCTAlluM: JK3aMCEH.

[Ixkama oneHUBaHUA

Onucanue

OTJIINYHO

BoinonHens! Bce BUbl yueOHOU padOThI, MPEAYyCMOTPEHHBIE yUeOHBIM
mi1adoM. CTyIEHT AEMOHCTPUPYET COOTBETCTBME 3HAaHUM, YyMEHH,
HaBbIKOB TIPUBEJCHHBIM B TaONMIAX [OKa3aTelsiM, OIEpUpYyeT
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMH, IIPUMEHSET UX B
CUTYalLUsX IOBBIIIEHHOMN CI0XHOCTH, HE UCIIBITHIBACT 3aTPYAHEHU IpU
AQHAINTUYECKUX OIepalysaX, MEPEeHOCE 3HAHUNW M YMEHHMH Ha HOBBIE,
HECTaHIapTHbIE CUTYAIUH.

Xopomo

BrinonHens! Bce BUIBI yueOHOM paboThl, IPeayCMOTPEHHbIE YUYEeOHBIM
mwiaHoM. CTyJEeHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMI,
YMEHUH, HABBIKOB MIPUBEJICHHBIM B TaOJIMIIaX MOKA3aTeNsIM, ONIepUpyeT
MpUOOPETEeHHBIMU 3HAHUSMH, YMEHHUSIMH, HABBIKAMU, TIPUMCHSET UX B
CUTYyaIMSX MOBBIIIEHHON CI0KHOCTU. [Ip1 3TOM MOTYT OBITH 1OMyIIEHBI
HE3HAYUTeNlbHble  OMIMOKHM,  HETOYHOCTH,  3aTPyJHEHHUS  Tpu
AHAINTUYECKUX OIepalusaX, MNEPEeHOCE 3HAaHWH M YMEHHH Ha HOBBIE,
HECTaHIapTHbIE CUTYaIUH.

Y 10BIIE€TBOPUTEIIHHO

BrimonHeHs! Bce BUBI yueOHOI paboThl, MPeyCMOTPEHHbIE YUEeOHbBIM
mwiaHoM. CTyAeHT [IeMOHCTPUpPYET HENOJHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB IPHUBEAECHHBIM B TaOJMIaXx  [OKa3aTessM,
JIOTIYCKAlOTCA  3HAUMUTEIbHBbIE OIMIMOKM, TPOSIBISETC OTCYTCTBUE
3HaHU, yMEHUH, HABBIKOB I10 PsAY MOKa3aTesel, CTYJACHT UCTIHITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS TP OTIEPUPOBAHUY 3HAHUSIMH U YMEHUSIMHU
IIPU UX MEPEHOCE HA HOBBIE CUTYALMH.

HeynoBnerBopurensHo

He BbmonHen oauH win  Oojee BUAOB y4eOHOMl  paboThI,
MPEeTyCMOTPEHHBIX yUeOHBIM MIaHOM. CTYJIEHT JJEMOHCTPHUPYET MOTHOE
OTCYTCTBHE€ WM HEIOCTATOYHOE COOTBETCTBUE 3HAHUM, YMEHUM,
HAaBBIKOB TPHBEACHHBIM B TaOMUIAX [OKa3aTeNsM, JOIMyCKAITCs
3HAYMUTENIbHBIE OIIMOKU, TPOSBISAETCS OTCYTCTBHE 3HAHWUW, YMEHHH,
HaBBIKOB M0 psALYy IIOKa3aTelei, CTYJIeHT HE MOXET ONEepPUpPOBATH
3HAHUSIMU ¥ YMEHMSIMU NPU UX MEPEHOCE Ha HOBBIE CUTYAIIUH.
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IIIxana oneHUBaAHUSA TEKYILIECro KOHTPOJIsI.

HammenoBanue
KOHTPOJIA
pe3yabTaToOB
00y4eHHS

IIIxana oneHUBaHUA

Onucanue

IloaroroBka u
3allMTa OTYETa
1o

3aureHo: HaOpaHo 3 u 6osee 6amwIoB
Hezaureno: nabpano 2 u meHee
0asIoB

B kauectBe (opM TekyIiero
KOHTPOJISI 3HAHUM CTYJICHTOB
HCIIOJIB3YIOTCSL OTUYETHI 10

MIPAKTUIECKOU MPAKTHYECKUM paboTam.
pabote Pacuets! BeimoaHeHbI BepHO — 1 6awt, | OTYeT mo npakTH4ecKoi padore
BBIBOJIBI JIOTUYHBI U 00OCHOBAHBI — 1 COJICPKUT PACUYETHI, BBIBOIBIL.
6aiu1, opopmieHue paboThI 3ammura oT4eTa 1Mo MPAKTUIECKON
COOTBETCTBYET TpeboBaHusAM — 1 Oaii, | paboTe ocyliecTBIseTCs
MPaBWJIbHBII OTBET Ha OJMH BOIIPOC uHAUBUAYaNbHO. CTyI€HTOM
(mpm 3amuTe 3agaéres 2 Bonpoca) —1 | mpegocTaBisieTcst 0o(opMIICHHBII
Oa. otueT. OLieHnBaeTCsl Ka4eCTBO
o opMIICHHUS, TPABUILHOCTH
pacyeToB U BHIBOJIOB.
CTy/eHThI HE BHITIOJTHHUBIIIHE
MPAKTHUUECKYI0 paboTy K 3allluTe He
JIOIIYCKaoTCA
KoHntpoinbHas OtnnyHo - PaboTa BeICOKOTO 3amura TeMbl BKIIFOYAET pEeICHUE
paboTa Mo TeMe | KauecTBa, YPOBEHb BBITIOJTHEHHUS 3a/1a4 B ayJUTOPHH B TCUCHHE
pasznena OTBEUYAET BCEM TPEOOBAHUSM, OJIHOM Maphl U MPOXOIUT IMOCIIE

TEOPETHYECKOE COZIepIKaHUE Kypca
OCBOCHO IOJTHOCTBIO, 0€3 IpoOeIoB,
HEO0OXOTUMBIC TTPAKTUIECKIE HABBIKU
paboThI C OCBOEHHBIM MaTEPHUAJIOM
c(OpMHPOBAHEI, BCE
MPelyCMOTPEHHBIE MPOTPaMMOi
oOydeHust yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, JIN0OO HEKOTOPHIE U3
BEITIOJTHEHHBIX 33/IaHUN COJIEpKaAT
HE3HAYUTENIbHbIE OIIMOKH

Xopomio - YpOBEHb BBIIOJIHEHUS
paboTHl OTBEYAET OOJIBIIUHCTBY
OCHOBHBIX TPEOOBaHU,
TEOPEeTUYECKOe Co/Iep KaHne Kypca
OCBOEHO YaCTHYHO, HO MPOoOeibl HE
HOCSIT CYIIECTBEHHOTO XapakTepa,
HEO0OXOIUMBIC TTPAKTUYIECCKIE HABBIKU
paboThI C OCBOEHHBIM MaTEPHAIOM B
OCHOBHOM c(pOpMUPOBaHBI, HEKOTOPHIE
BU/JIBI 3aJIaHUH BBITIOJIHEHBI C
omuOKamH.

Y noBneTBopuTeNbHO -TeopeTndyeckoe
coJiepKaHne Kypca OCBOGHO YaCTHYHO,
HE0OXOIUMBIE TTPAKTUYECKHE HABBIKU
paboThl He CHOPMHUPOBAHBIL,
OOJIBIIUHCTBO MPEAYCMOTPEHHBIX

U3YYCHHS COOTBETCTBYIOIIETO
paszeina. buieTsl cocTosT U3
BOHpOCOB, ITIO3BOJIAIOIIUX OIICHUTH
c(hOpPMHUPOBAHHOCTH KOMITETCHITHH.
Ha orBetnl oTBOAguTCs 1,5 yaca.




17

IIPOrpaMMOM 3aJJaHNUI HE BBIIIOJIHEHO;
IIPYU JOTIOJTHUTEIBHOU
CaMOCTOSITEIIbHOW paboTe HaJ
MaTEpHaJIOM Kypca BO3MOXKHO
MOBBILICHHE Kaue€CTBA BHIMOIHEHUS
yueOHBIX 3a/1aHUI.
HeynosnerBopurensbHo -
TeopeTnueckoe comepxaHue Kypca He
OCBOEHO, HEOOXOIUMBIE ITPAKTUUECKHE
HaBBIKM PabOThI HE CPOPMUPOBAHBI,
MpEeyCMOTPEHHBIE TPOTPAMMOM
3aJ1aHUs HE BBIIIOJIHEHBI

TectupoBanue Tect comepxur 20 3anaHui, TecTupoBaHue OCyIIECTBISIETCS,

0 IPOIIEHHON | paBUJIBHBIN OTBET Ha 1 3ajaHue A100 MPU NOMOIIU KOMITBIOTEPHOM

TeMe cooTBeTcTBYET | Gamny. Bpems CUCTEMbI TECTUPOBAHMSI, JTHOO C
tectupoBanus - 30 MuHyT. CTyI€HTY | HCHOJIB30BAHNUEM BBIIAHHBIX TECT-
MIPEOCTABIISICTCS IBE TIOMBITKU JIJIS 3aJaHuid Ha OyMa)XKHOM HOCHTEJIE.
NPOXOXKJIeHUs TecTa. MakcuManbHas | Bpems tectupoBanus 30 MuH.
olleHKa 3a TecT - 20 6ayos. TecT 3areM OCyLIECTBIISETCS POBEPKA
CUMTAETCs YCHEIIHO MPOIiIEHHBIM, TECTa IK3aMEHATOPOM U
€CJIM CTYJEHT aail He MmeHee 60% BBICTABJISIETCA OIIEHKA COTJIACHO
NIPaBUJIbHBIX OTBETOB (HaOpai He METOAMKH BbICTABJICHHUS OLIEHKU
MeHee 12 6amioB). IIPU [IPOBEJIEHUU POMEKYTOUHOM

aTTeCTalHH.

7.3 OueHoYHbBIE CpeACTBA

7.3.1 Tekymmuii KOHTPOJIb

Tunosble 3a1aHNs ¥ BONPOCHI /Il IPAKTHYECKUX padoT
Bonpocs! k npakTuyeckoii padore Nel «OcHoBbI padoThl B cpeae Quartus»
1. Yro Takoe ITJIMC.
2. Knaccudpukauus BUC, npeumymectBa u Hemoctatku [IJIMC mno cpaBrenuto c¢ BUC.
Knaccudukanus [TJIUC.
3. Yro Takoe ¢aiin konpurypamuu [IJINC.
4. HaznaueHue cUCTEMbI aBTOMATU3UPOBaHHOTO npoekTupoBanus [TJIVC.
5. IlpeumymectBax [TJINC.

Bonpocs! k npakTnyeckoii padore Ne2 «Padora ¢ nopramu BBoaa Bbisojaa IIJIMC Altera
Cyclone IV FPGA»
1. TlpuBeaute ycnoBHOe Tpaduyeckoe H300paKEHHE OCHOBHBIX JIOTUYECKUX JJIEMEHTOB B
COOTBETCTBUU C POCCUMCKMMHM CTaHAApTaMu U B cucteme Quartus.
2. Otansl co3nanus npoekra B CAIIP.
3. Kakum o6pazom npousBoautcs koHpurypuposanue [1JIVC.
4. Kak npou3BoauTCs NOAKIIOUEHUE deKTprudeckoi cxeMbl BHYTpH [IJIMC ko BHEITHUM BBIBOAAM
5. IlpoextupoBanue B 6a3uce npuMuTHBOB CAIIP KOMOMHAIIMOHHBIX YCTPOHCTB
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Bonpocs! k npakTuyeckoii padore Ne3 «IlpoexkTupoBanue cymmatopa»
. IlonsiTe mpouecca B VHDL.
. Ctpyktypa npoekta VHDL. [ToakmtoueHue nakeTos.
. Oneparopsl npucBanBanus. [IpucBanBanue ¢ 3a1€p>KKO.
. Oneparop generate B VHDL.
. Paznen onucanus unrepdeiica B VHDL. Onepatops port u generic.

g B~ W DN

Bonpocs! k npakTuyeckoi padore Ne4 «McesienoBanue perucTpoB»
. ®@ynkuuoHanbHas Bepupukanus VHDL-onucanus.
. Paznen onucanus apxurektypsl B VHDL.
. IloBeneanueckoe onncanue VHDL-monenn.
. Ctpyktypnoe onucanue VHDL-Monemnu.
. CBs13b Mex 1y L poBoii U aHaIoroBoi yacteio moaenu B VHDL.

O B~ W DN

Bonpocsl k npakTnueckoii padore NeS «UccieqoBanue MyJibTHILIIEKCOPOB)
. Berpoennsie tunsl ganssix VHDL.
. [Tonp3oBarenbckue Tunsl JaHHbIX B VHDL.
. Tun gannaeix std_logic B VHDL. Pa3pemaromas pyHKius.
. Apudmernueckue u orunyeckue onepanuu B VHDL.

g~ wWwN

. OniepaTops! BeTBIeHUs U BeiOopa B VHDL.

Bonpocsl k mnpakrtuyeckoit padore Ne6 «McciaenoBanue cueruyukoB. Palora c
cemucermeHTHbIM nHAUKaTOopoM IIJIMC Altera Cyclone I'V»
1. Kakue ImpaBujia CJICAYCT NPUMCHATH IPHU HA3HAYCHHUU THUIIOB IIOPTOB U CUTHAJIOB, IMMOJAKITIOYAaCMbIX
K ropram?
2. KakoB MeXaHHU3M MOJICIIUPOBAHUS OJHOBPEMEHHON paOOTHI 2JIEMEHTOB, COCTABIISIFOIINX
3. mupoBoOe yCTPOUCTBO?
4. K xakoil kaTeropuu ornepaTopoB OTHOCUTCS OllepaTop mnpouecca?
5. B ueM 3akirodaeTcst OTIMYME MapajljIebHbIX ONEPaToOpOB OT MOC/IEA0BATENbHBIX?

Bonpocsl k npaktuyeckoit padore Ne7 «Pa3paGorka nporpamMmbl yCTpaHeHUs!
«apede3ra» KOHTAKTOB
1. Kak oTzenpHbIe IPOBOASIIINE CETMEHTBI COEIUHAIOTCA MEXAY CO00M?
2. IToueMy Hexb3s IPEBBIIIATH ONPEIEIIEHHOE KOJIMYECTBO HEUCTIONB30BaHHBIX PIP?
3. Bo3aMosxHO 111 yxe B Hadasie pa3paboTKH ClIenaTh NPEAIoIoKEeHHE O BPEMEHH PaclpOCTpaHESHHUS
cur”ana?
410 Kak onpenensercs pynkmnuonanbHocth SRAM-FPGA?
5. Cxonpko LUT-Tabmur conepxutcs B JorudeckoM ooke XP2-FPGA?

Bonpocs! k npakTnyeckoi padore Ne§ «OcHoBbI padoTsl B ModelSIM»
1. Kak peanusyercs nByHamnpasieHHbI nopt B VHDL?
2. Yto Ttakoe TectOeHY?
3. Kakum 06pa3oM B TecTOCHYE MOXKHO 33]1aTh MPOIOJDKUTEIIBHOCTh MOJICIIUPOBAHUS?
4. B yem 3akmiouatcs otinuue flip-flop TpurrepoB ot Tpurrepos-3aienok?
5. Kakue oneparops s3pika VHDL sBnsitoTcst cuHTe3a0€bHBIMU, @ KaKUE — HET?
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Ilepeuens munosvix 3a0anuii 0131 NOO20MOBKU K MECMUPOSAHUIO.
1) Yrto Takoe VHDL?

1. SI3bIk IPOrpaMMHUPOBAHUSI

2. SI3bIK OMMCaHUsI alapaTHOro 00ECIeYCHUS

2) Uro onuceiBaercs npu nomomm VHDL?
1. Cxema Ha ypOBHE pPerucTpoB

2. VcriomHsieMbIit KO

3. Anroputmsl

3) Kak untepnperupyrorcs nupexrissl VHDL?
1. IlapannensHO
2. IlocnenoBaTenbHO

4) Kakue 351eMeHTHI BISOTCS 00s13arenbHbiMu B VHDL?
1. Jloruueckuii o0nekT (Entity)

2. Apxutektypa (Architecture)

3. Ymnakoska (Packages)

4. Teno (Body)

5) Beeaure B TEKCTOBOE T0JI€ IPAaBUIBHYIO Jekiapaiuiol 6 Bit std logic-curnaina,
ucnons3ytomiero Little Endian cTunp B kauecTBe mopsiaka OUTOB
1. Signal_A:

6) Uro coboii mpencrasiser Entity?

1. BXOJbI ¥ BBIXO/IBI DJICMEHTA

2. Cxemy

3. O6wvenunenue aByx moxeneir VHDL

7) B kakoif CHHTaKCHYECKOI KOHCTPYKIIMH MCIIOIBb3YIOTCS MOCIIE/JIOBATEIIbHBIC
JIAPEKTUBBI?

1. B nponecce

2. 3a npexenaMu nporecca

3. B meknmapaitiOHHON YacTH apXUTEKTYPbI

8) Kakyro (yHKIHIO HMEIOT CIIUCKU YyBCTBUTEIBHOCTH IMpoliecca?

A) CoaepKHUT CUTHAIIBI, AKTHBU3UPYIOIIUE POIECC
B) ConepXuT UTHOPUPYEMBIC CUTHAJIBI
C) CoznepuT cUTHAIIBI, KOTOPBIM TIEPEAAI0TCs Pe3yIIbTaThl MPolecca

9) O kakoM mporiecce HACT Peub, €CIH B TaOJIMIIE UyBCTBUTEIBHOCTH IPUCYTCTBYIOT
curHajsl clock u reset?

A) Ipouecc Ha ocHoBe clock
B) Ilpouecc Ha ocHoBe clock ¢ acuuxpoHHbIM Reset
C) IIpouecc Ha ocHoBe clock ¢ cuaxpoHHBIM Reset

10) C xakuM 3JIEMEHTOM CXEMbI HCTIOIB3YIOTCS TIOA00HBIC MPOIECCHI?

A) D-Tpurrep
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B) MyunbTHIIIIEKCOp
C) FSM

11) Ha uto HE0OXoanMo obpaiaTh BHUMaHKHe pH ucnonb3oBanuid While-nnkios?

A) Kak MmuaumMyM 14 MOBTOpPEHUH IIMKJIA JTOJDKHBI OBITh BHITOJIHEHBI

B) K MOMEHTY CHHTE3a KOJIMYECTBO MMPOXOJIOB IIUKJIA M YCIOBHE BBIXO/A JIOJIKHBI OBITh
W3BECTHBI

C) Luka BBIOTHSIETCS B mpoliecce Ha ocHoBe clock

12) Kakoe KIII04eBOE CJIOBO OIMPEICIIACT MOCIEA0BATEILHOE YCIIOBHOE Ha3HAUCHHUE
cur"ana?

A) If,

B) When,
C) For,
D) With.
E) Case

13) Kakuie TMpeKTUBBI BBITIOJHAIOTCS 32 MpeiesiaMu poiiecca’?

A) napasuiebHbIe
B) nmocnenoBarenbHbIC
C) moBTOpsieMbIe

14) OT™eThTE BCE OIIUK, COOTBETCTBYIOIINE TECTOBOM cpejie

A) Bo3MOXHOCTB CHHTE3A,

B) IlpocTast cUMyJIAIHSI OMMMCAHUS aIapaTHOrO 00ECICUCHNUS,

C) be3 BO3MOXKHOCTH CHHTE3a,

D) B03MOXXHOCTH HCIOIB30BAHUS BCETO A3bIKOBOrO Habopa VHDL.

E) Pa3pemieno ucnonb3oBanue 3anepxkek (Delay)

F) Conmepxwut ToT *)e noruveckuii 00bekT (Entity) kak u DUT

G) Heobxonumo noakitoderre kK DUT npu oMoy crienuaibHbIX CHHTaKCHYeCKUX
KOHCTPYKIIHH.

15) Kakoe npeoOpa3oBaHUe BBIMOIHACT JIOTHUECKUI CHHTE3?

A) TlepeBoauT aNrOPUTMUYECKHI YPOBEHD B PETHCTPOBBIN YPOBEHb
B) IlepeBoaUT perucTpOBBIN YPOBEHB B JIOTMYCCKUI
C) IlepeBoauT aNrOpUTMUYECKHUI YPOBEHD B JIOTHYECKHUI

Tunoevie 3a0anus 0131 KoHmpoavnoi pavomot Nel no meme «llpoekmupoeanue na IIHC
¢ ucnoavzoeanuem VHDL )y

1. Ha mpumepe mpocreiiiieil siueiiku acMHXpOHHOTO RS-Tpurrepa u JBYyX CHUHXPOHHBIX
TpurrepoB, D-tpurrepa u JK-Tpurrepa, u3y4uuTh Ha3HAYEHHE BXOJOB U  IPUHLUIIBI
dbyHKIIMOHUpOBaHUS ycTpodcTBa. s srtoro B makere Quartus 3amucaTh  MPOTPaMMBbI
¢GyHKIIMOHUPOBaHUs yCTpoicTB Ha s3bike VHDL, a 3aTemM nocTpouTh BpeMeHHBIE JUarpamMmbl.



21

2. TlocTpouTh CcXEeMy 4YETBIPEXpPa3psOHOrO CyMMaTopa, B3sSB 3a OCHOBY CXEMbI
NOJIyCyMMAaTOpa M IOJHOTO OJHOPA3psIHOTO CyMMaTopa. B pemakTope BpeMEHHBIX AHarpaMm
3a7aTh (OPMY BXOJIHBIX CUTHAJIOB U MOJYYHUTh TUATPAMMBI BEIXO/IOB.

3. Ha npumepe nemynbTHIUIEKCOpa Ha 3 aJpeCHBIX BXOAa pPacCMOTPETh NPHHLUI
¢yukuonupoBanus ganHoro tuna KIY. Beixoael ycTpoiicTBa COEIUHHUTH CO CBETOJIMOIHOMN
NIaHENbI0 MaKeTa , aJIPECHBIC BXO/bI M MH(POPMAIHIO MOIKIIOYUTh K TyMOnepaM. MMeHa anpecHbIx
BxozoB: Adr_i[2..0], uadopmanmonnoro Bxoaa - D, Beixomos Y[7..0], PexoMenmayeMbie HHTEPBAIIbI
i BpeMeHHbIX quarpamMm:  Adr_i[0] —40uc, Adr_i[1] —80uc, Adr_i[2] —160uc, D — 15Hc.

Tunoevie 3a0anusa 0131 KOHMPONbHOU padomol Ne2 no meme «Cumynayus npozpamm 01
IUIHC. Memoodonozua mecmuposanusn

1. JInst moruyeckoro »neMeHTa noctpoite testbench, mospossronuii nepedpath Bce BXOAHbIE
KOMOMHAIIUY CUTHAJIOB U c(hOpMHUPOBATh COOOICHHE ITPU OOHAPYKEHUU OLIUOKH.

2. IpoBeaute TectupoBanue D Tpurrepa. s npoBepku MPaBUIBHOCTH pabOTHI TpUITEpa
JIOCTaTOYHO IMpoBecTH MojenupoBanue 3 - 5 takroB curHana clk. [IpeaBapurenbHO Tpurrep
HE00XO0/IMMO YCTaHOBUTH B HCXOJJHOE COCTOSIHUE (CUTHAII reset).

3. IMoctpoiite testbench mist rectupoBanus pabotel Moaysa. CyTh MPOBEPKH 3aKITIOYACTCS B
3allUCH C IOCJEAYIOIIMM CUUTHIBAaHME 3HAYE€HUIH BBIOPAHHBIX sUEEK MaMATH. TecT IOJKEeH
coJepaTb MPOBEPKY HE MeHee 5 sueek. s ynpolieHus mpoBEepKU MPaBHIBHOCTH CYMTAHHOTO
3HAYEHUs1 MOXKHO 3alMChIBATh JaHHbIE IPECTABIAIONINE COO0M 00paTHBIN KOJ aapeca.

7.3.2 IlpoMeskyTOYHAS aTTeCTAIUSA

Bonpocwt k sxzameny

1. ITonstue nponecca B VHDL. T1K-1
2. Ctpykrypa mpoekta VHDL. [TogkiaroueHue MakeToB. [IK-1
3. Oneparops! npucBanBanus. [lpucBanBanue ¢ 3aJepPKKOH. IK-1
4. Oneparop generate B8 VHDL. ITK-1
5. Paznen onucanus uarepdeiica B8 VHDL. Oneparopsl port u generic. IK-1
6. ®ynknmnonanpHas Bepudukanus VHDL-onucanus. ITK-1
7. Paznien onucanus apxutektypsl B VHDL. IK-1
8. I[loseneunueckoe onucanue VHDL-momenmn. T1K-1
9. CtpykrypHoe ommcanne VHDL-Moxeny. IK-1
10. Cs13p Mex 1y HIMGPOBOM M aHAJIOTrOBOM YacThio Mojenu B VHDL. T1K-1
11. Berpoennsie Tumbl janabpix VHDL. T1IK-1
12. TTone3o0Barenbckue TUITHI JaHHBIX B VHDL. TIK-1
13. Tun nanneix std logic B8 VHDL. Pa3pemaromiasi pyHKITHs. ITK-1
14. Apudbmernueckue u jgoruueckue onepauuu B VHDL. [IK-1
15. Onepatops! BeTBieHwMs 1 Beioopa B VHDL. IK-1
16. Onepatops! muksioB B VHDL. [IK-1
17. Kakas u3 TeXHOJIOTHA aMSITH JOMycKaeT OecnpobiaeMHoe peKOHGUTrypupoBaHue? IK-1
18. baarogaps uemy Flash coxpaHsieT maHHbIe OCIE OTKIIOYEHUS TUTAHUs? ITK-1
19. KakuMu IpenMyIIecTBaMH PaciioiaraeT MpoKUraeMasi maMsTh? IK-1
20. IMouemy Flash- u SRAM-FPGA e pacnonarator Instant-On Ability? IK-1
21. U3 xakux 610k0B cocTouT FPGA? IK-1
22. Kak ynopsimodessl GyHKIMOHATbHBIC 0J10KH B FPGA? IK-1
23. Ilouemy FPGA 0co0eHHO XOpOIIO MOAXOAAT s NpuiiokeHui, Tpedyrommx | I1K-1
4acToro o0palieHus K naMsatu?

24. Kak oT1ieapHbIC JIOTHUYECKUE OJTIOKH COSAMHSIOTCS IPYT C APYroM? TIK-1
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25. Kak oT/ienbHbIe TPOBOJISIIME CETMEHTHI COSTMHSIOTCSI MEXLy co00ii? MK-1
26. [Touemy HeIb3s MPEBBINIATH ONPEICICHHOE KOJIMYECTBO HEUCTIOIb30BaHHbBIX PIP? I1K-1
27. Bo3aMOkHO JI YK€ B Hauaje pa3paObOTKH caenaTh npeanojoxkenne o Bpemenu | [1K-1
pacnpocTpaHeHUsl CUurHana?

28. Kak onpenensiercs: pyHkroHaabHOCTh SRAM-FPGA? ITK-1
29. Cxonbko LUT-tabnuir comepkutcs B joruaeckoM 6moke XP2-FPGA? IK-1
30. Kakumu moryT ObITh HanpaBieHHOcTH TopToB B VHDL 1 B ueM 3akirodarorcst UxX I1K-1
oTnuyus’?

31. Kakue nmpaBuia cieayeT NpUMEHSTh IPU Ha3HAY€HUHU THIIOB MTOPTOB M CUTHAJIOB, IK-1
MIOJIKITFOYAaEMBIX K IOpTam?

32. KakoB MeXaHHU3M MOJEIMPOBAHUS OJTHOBPEMEHHON pabOThI 3JIEMEHTOB, [1K-1
COCTABJISIIONIUX MU(GPOBOE YCTPOUCTBO?

33. K kakoi KaTeropuu onepaTopoB OTHOCUTCSI OTepaTop mporecca’? IK-1
34. B ueM 3axirouaeTcsi OTIMYKE NapauIeIbHBIX ONEPaTOPOB OT MOCJIEI0BATEIbHBIX ? IK-1
35. Uto Takoe MOJIEIIbHOE U MAIIMHHOE BPEMsi, B YeM UX OTIH4Hne? IK-1
36. Kak peanusyetcs iByHanpasieHHbIi mopt B VHDL? IK-1
37. Uto Takoe TecTOCHY? IK-1
38. Kakum 00pa3om B TecTOCHUE MOKHO 33/1aTh MTPOJOKUTEILHOCTD T1K-1
MOJIETTUPOBaHUs?

39. B yem 3axitouarcs otaunuue flip-flop tpurrepoB ot Tpurrepos-3aiienok? IK-1
40. Kakue oneparopsl si3eika VHDL sBiisiroTcst cuHTE3a0€IbHBIMH, a KaKUEe — HEeT? ITK-1




