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1. Onuc HABYAJBHOI AUCIHUTILIIHA

["ay3sb 3HaHB,

. ) . . XapaKkTepUucTHKa
HaitmenyBanns CHeniaabHICTh, OCBITHSA P . P )
; : . HaBYAJILHOI JUCIUATUIIHA
MOKAa3HUKIB nporpama, plB€Hb BUIIO1
N (0enna gpopma nasuanms)
KinpkicTh KpeauTiB —
A5 P I'any3p 3HaHb OO6oB's13k0Ba
' 12 "Tadbopmartiiini
: : : seen - .
KinbkicTe MomymiB — 1 TCXHOJIOT HaBuyaabHuii pik

. . . TIIH! Ta HaﬁMeH BaHHA
K1i1bpKICTB 3MICTOBUX (mrip y )

. 2022/2023
MOJTYJIIB — 2
IHI[I/IBiI[yaHBHe ClIeIlia.HbHiCTb CeMeCTp
3aBJaHHS. HEMae€ 123 "Komm’rotepHa
1HKeHepis" 4-i
(ko Ta HaltMEeHyBaHHS)
3aranbHa KUIBKICTh Jlexmii Y
roaua — 48/135 OcEi
CBiTHAl mporpama
Komm’1oTepHi cucremu Ta 32 roguHu
Mepexi
Cucremue nporpaMyBanHs | [IpakTuyni, ceminapcbki®
(HaliMeHyBaHHS)
16 rogun
JladopaTopmi V
KiJIBbKICTh THXKHEBUX
PiBeHb BHIIOI OCBITH: 0 rommu

TOJUH IJI JCHHO1

(dbopMu HaBYaHHSL: Camocriiina po0orta

ayIUTOPHHUX — 3, nepmuii (0akaaaBpChbKUi)

CaMOCTIHHOT poOOoTH 87 roguHn

CTyneHTa — 3

Bua koHTpoOII0

Icrmut

CriBBiIHOIIEHHS KITBKOCTI TOAWH ayJUTOPHUX 3aHATH O CaMOCTIHHOT poOOTH CTaHOBHTH:

48/87

Y AymuTopHE HaBaHTaXEHHsS MOXe OyTH 3MeHIIeHe a0o 3GiNblleHe Ha OJHY TOJMHY B
3aJIEKHOCTI B1J] pO3KJIaIy 3aHSTh.



2. MeTa Ta 3aBAaHHA HABYAJbHOI JUCHHUILIiHA

MeTta: OBOJIOAIHHS HaBHUYKAMU TPOCKTYBAaHHS KOMIT IOTEPHUX CHUCTEM Ha
nporpamMoBaHuX JoriyHux iHTerpanbHux cxemax (IJIIC); BuBYeHHS MOB oOmUCy
anaparypu; OTpUMaHHSl MPAaKTUYHUX HABUYOK PO3POOJIECHHS KOMM'IOTEPHUX CHUCTEM
Ha MOBi ornucy anaparypu VHDL.

3aBJaHHA: BUBYUTH 3aCOOM 1 OCHOBHI NMPUHIMIHN MOOYIOBH KOMITHOTEPHUX
CHUCTEM; BHUBUMUTH CHHTaKCHC MOBHU omucy amapatypu VHDL; BmiTH cTBOproBaTu
npoektHi pimenHs Ha [IJIIC; BMiTH TecTyBaTH NPOEKTHI pimIeHHS IUPPOBUX
IIPUCTPOIB.

KoMnerenTHOCTI, sIKi HA0YyBaKOThCS:

— 3JaTHICTb J0 aOCTPAKTHOTO MHUCIICHHS, aHaJI3y 1 CHHTE3Y;

— 3JATHICTh BUYUTHUCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMU;

— 3JaTHICTh 3aCTOCOBYBATH 3HAHHSA y MPAKTUYHUX CUTYaIIisX;

— 3JIaTHICTb CHIJIKYBaTUCA JEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 TUChMOBO;

— BMIHHSI BUSIBJISITH, CTABUTH Ta BUPIIIYBATH TPOOJIEMU;

— 3JIaTHICTb ~ BHUKOPHUCTOBYBAaTM 3aco0M 1 CHUCTEMH  aBTOMAaTHU3allii
MIPOEKTYBaHHS 10 PO3POOJICHHS KOMIIOHEHTIB KOMIT IOTEPHUX CHUCTEM Ta MEPEK,
[HTepHeT nonatkiB, Ki0ep(pI3MIHUX CUCTEM TOILO;

— 3JIaTHICTh MPOEKTYBAaTH, BIPOBAKYBAaTH Ta OOCIYrOBYBATH KOMII IOTE€pHI
CUCTEMU Ta MEPEXKI PI3HOTO BUJY Ta MPU3HAUCHHS,

— 3JIaTHICTb BUKOPUCTOBYBATH Ta BIPOBAKYBaTH HOBI  TEXHOJIOTII,
BKJIIOYAIOYM TEXHOJIOT1i PO3yMHHUX, MOOUIbHMX, 3€JICHUX 1 O€3MeYHUX OOYMCIICHD,
OpaTy y4yacTh B MOJIEpHI3aIlll Ta PEKOHCTPYKIIIi KOMIT FOTEPHUX CHUCTEM Ta MEPEK,
pPI3HOMAHITHMX BOYJOBaHMX 1 PO3MOJJICHUX JOJATKIB, 30KpeMa 3  METOIO
IJIBUIIICHHS iX €(DEKTUBHOCTI;

— 3JIaTHICTb  BUpIIIYBaTH MNpoOJieMU y Taly3l KOMITIOTEpHHX  Ta
1HpOpMaIIHHUX TEXHOJIOT1H, BU3HAYaTH OOMEKEHHS IIMX TEXHOJIOTIH;

— 3JIaTHICTb MPOEKTYBAaTH CUCTEMH Ta 1XHI KOMIIOHEHTH 3 YpaXxyBaHHIM YyCIX
aCMeKTIB X JKUTTEBOTO IMKIY Ta IOCTaBJIEHOI 3ajadyi, BKIIOYAIOUM CTBOPEHHS,
HaJallITyBaHHs, €KCIUTyaTallll0, TEXHIYHE OOCIYyrOByBaHHS Ta YTUJII3AIIIIO;

— 37aTHICTh CTBOPIOBATH amapaTHe 3a0e3MeueHHs s CHCTeM Ha KpucTani
SoC, BOynoBaHi cucTemMu, po3nojijaeHi cucteMu Ha ocHOBI [oT Ta iHII KoMI'toTepHi
CUCTEMHU, SIKI CHIJIBHO MPALIOIOTh Y MEPEXKI IJIs BUPIMICHHS MOCTABICHUX 3a/1a4 Ha
00'eKTax pi3HOTO MPU3HAYEHHS.

— 37aTHICTh CTBOPIOBATH Ta TECTYBaTH MpoOrpamMHe 3a0e3MeueHHs AJis CUCTEM
Ha kpuctam SoC, BOyIOBaHMX CHCTEM, PO3MOAUICHHX chcTeM Ha ocHOBi IoT, a
TaKOX I1HIIUX KOMI'IOTEPHUX CHUCTEM 1 MEPEX PO3MOJiiIeH0i 0OpoOKu 1 30epiraHHs
BEIIUKHUX JAHMX, SKI CIUJIBHO TMPAIIOITh Y MEPEeXl I BUPIMICHHS MOCTaBICHUX
3a/1a4y Ha 00'€KTax pi3HOTO MPU3HAYCHHS.

— 3JaTHICTh HAJAro/KyBaTH Ta aJMIHICTPyBaTHU CUCTeMH Ha kpucrtaii SoC,
BOY/IOBaHI CHCTEMH, PO3MO/ILJICHI cucTeMu Ha OcHOBI [0T, a Tako’k 1HIIII KOMITFOTEpPHI
CUCTEMHU 1 MEpex1 po3MoAiIeH0i 00poOKH 1 30epiraHHsl BEIUKUX JTaHUX, SKI CIUIBHO
MpaIoTh Yy MEpexki sl BUPIINICHHS IOCTaBJICHUX 3aJa4 Ha 00'€KTax pPI3HOro
TIPU3HAYCHHS.

OuikyBaHi pe3yJIbTATH HABYAHHS:

— 3HATH HOBITHI TEXHOJIOT1I B TalTy31 KOMIT FOTEPHOI 1HXEHEPiT;



— BMITH CHUCTEMHO MHCIUTH Ta 3aCTOCOBYBaTHM TBOpYl 3110HOCTI [0
dbopMyBaHHS HOBUX 1/1€H;

— BMITH pO3pOOJSATH KOMITIOTEPHI CHCTEMH, BKJIIOYAIOYHM CHCTEMH Ha
kpuctani SoC, BOymoBaHi cucTeMu, po3nojiieHi cuctemu Ha ocHoBl [oT, a Takox
KOMI'IOTEpPHI MEpeXi Ha OCHOBI IIMX CUCTEM MJIi PO3MOJLICHOro 30epiraHHs Ta
00poOJIeHHS JaHUX.

— BMITH pO3pOOJATH Ta TECTYBaTH TPOrpaMHE 3a0e3MEUCHHS IS
KOMI'IOTEPHUX CHUCTEM, BKIIOYAIOYH cUcTeMU Ha kpuctaii SoC, BOy10BaH1 CUCTEMH,
po3MoIieHl cucteMu Ha ocHOBI 0T, a Takok KOMM'FOTEpHI MepeXi Ha OCHOBI LHUX
CUCTEM JIJIs1 PO3IOAiJIeHOTO 30epiraHHs Ta 0OpoOJICHHS TaHUX.

— BMITH HaJaro/pKyBaTH Ta aJMIHICTpyBaTH amapaTHe Ta TpoTrpamHe
3a0e3MeyYeHHsI i1 KOMIT'IOTEPHUX CUCTEM, BKIIIOYArOYW cHUCTeMH Ha Kpuctam SoC,
BOyZIOBaHI CHCTEMHM, PO3IOiIcHI cucTeMu Ha ocHOBI IoT, a Takok KOMH'tOTEepHi
MepeXKi Ha OCHOBI IIUX CUCTEM ISl pO3TOIICHOT0 30epiraHHs Ta 00po0IeHHS TaHUX.

IIpepexBizutu - "Komn'torepHa enexrponika”, "KoMi'torepHa cxeMoTexHika'",
" ApXITEKTypa KOMIT'IOTEPIB".

Kopexsizutn — "BOynoBani cuctemu", "IIpoekTyBaHHS MIKPOIIPOLIECOPHUX
cucteM", "Kypcosuii npoekr 1 (KII)".



3. IIporpaMa HaBYAJBHOI AUCIUILTIHI

Moayas 1.
3micToBHMiA Moayab 1. 3acodm Ta TEXHOJOTii aBTOMaTH30BAHOIO
NMPoeKTYBaHHS HM(POBUX CUCTEM.

Tema 1. Ilpoyec npoexkmysanus kKomn’tomepuux cucmem. Icmopin
po3eumky. Memoou ma 3acoéu npoeKmy6ans.

[Ipenmer, wins BUBYEHHS MW 3aBAaHHA AucuuIuniHA. CTpyKTypa, 3MICT
TUCIUTUIIHA W METONWYHI peKoMeHparii 3 i1 BuBYEeHHS. Miclle NUCIMIUIIHA B
HaBUYAJBLHOMY TMpoIleci. XapaKTepUCTHKAa PEKOMEHIIOBAHWX TIiJ] Yac BHUBYCHHS
TUCTIIMIUTIHU pkepen iHdopmarii. [Iporec mpoekTyBaHHS KOMITI IOTEPHHUX CHCTEM.
[TonsiTTs oOuMcIOBaIbHOI cucTeMa. ICTOpis PO3BUTKY W TOKOMIHHS IH(PPOBUX
CHUCTEM Ta 3ac001B IPOCKTYBaHHS.

Tema 2. Mikpocxemu npozpamosanoi nociku. Knacugixayin ILUIIC.
Cmpykmypa FPGA mikpocxemu.

[ToHATTS MporpaMoBaHOl JOTIKHU. [CTOPIs PO3BUTKY MIKPOCXEM IPOrpPaMOBAHOI
goriku. Knacugikarmiss mikpocxem mporpamoBanoi joriku. Pisamns mik CPLD 1
FPGA ctpykrypamu. OcHoBHI ¢ipmu po3pobHuku mikpocxem [UIIC. Ctpykrypa
mikpocxem FPGA.

Tema 3. 3azanvui eidomocmi o npoueci npoekmyeanusa. OcHo6HI emanu
po3pooku npoexmie na IVIIC. Oonacmi ma pieHi Mo0en106aHHA.

[Ipouiec mpoekTyBaHHS HUGPPOBUX CHUCTEM HA MIKPOCXEMax IpPOrpamMoBaHOi
noriku. Crparerisi npoektyBanns. Jliarpama [aiickoro-Kana. OOGrnacti Ta piBHI
mozemoBanHsi npu mpoektyBanHi CBIC. OcHoOBHI eramu po3poOKH MPOEKTIB Ha
IUIIC. Bubip enementHoi 6asm ta CAIIP. Cnemudikamis mpoekty. Po3poOka
3arajbHOi CTPYKTYpH TMPOEKTy. 3MICTOBHHUU OMNMHUC TPOEKTy Ta MOro 4YacTHH.
Kowmminsmist mpoexty. Bepudikaitis npoekty. BusHaueHHS 4acOBUX XapaKTEPUCTUK
npoekTy. Oprasizanis NPOEKTHUX €KCIIEPUMEHTIB.

Tema 4. 3acobu asmomamu3zo08ano20 NPOEKMYGAHHA UUPPOBUX cUCHIEM.
3azanvnuit nioxio po3pooxu npoexmie na IVIIC ¢ cepeoosume Quartus 1.

Cucremn aBTomaTu3oBaHoro mnpoektyBaHHs. Knacudikamis CAIIP. ®ipmu
po3pobuuku CAIIP. 3araneuuii miaxia po3pooku npoektiB Ha [UJIIC B cepenoBuie
Quartus II. Quartus II ukn po3poOku npoekty. [IpencraBieHHs: Ta IMILUIEMEHTAIIS
MPOEKTy, TpoekTHI oOMexkeHHs. CunTe3. Place and Route. Cumyrmsiisi mpoeKTHUX
pimens. Timing Analyzing.



3micToBHUIA Moay/b 2. MeToau Ta MOBH ONUCY HM(PPOBUX NMPOEKTIB HA
IIJIIC. MoBa VHDL.

Tema 5. Memoou ma moeu onucy uyugpoeux npoexmis na ILIIC. Moea
VHDL, ocnoéni nonsamma.

Meroau Ta MOBHU OINKCY MOBENIHKK IUGPOBUX cxeM. BukopucTaHHs cuctem
OyneBuX BHpa3iB, TaOiuIll icTUHHOCTI. I'pad-cxema amroputmy. ['padiunmii Ta
TekcToBui onuc npoekty Ha [TJIIC. Ormnsin icHyrounx MOB OnUCy IUGPOBHUX MPOECKTIB
Verilog HDL, JHDL, VHDL ta in. MoBa VHDL, ocHoBHI noHsATTS. CTpyKTYpHHIA
VHDL. ITosBemiukosuit VHDL. Turm naaux mosu VHDL.

Tema 6. Ilogeoinkosuii ma cmpykmypruit VHDL-onuc uyughposux cxem.
Honammas TestBench mooyis.

Cranmaptu moBu VHDL (VHDL'87 ANSI/IEEE Std 1076-1987; VHDL 93
ANSI/IEEE Std 1076-1993 — ocHoBHuii cranmapt, VHDL-AMS Std 1076.1-2007 —
ornuc aHanoroBux ta nupo-anaisorosux cxem; IEEE Std 1076-2008 — axryansHa
BepCiss OCHOBHOro crtanaaprty). MoBHa ctpykrypa ENTITY. KitouoBi cioBa nms
BU3HAYECHHS PEXHUMIB MopTy. Tunu curHany. [loBeniHKOBUM OnuC HUPPOBUX CXEM.
CrpykTypHuii onuc 1udposux cxem. [loustrsa TestBench momyis.

Tema 7. Onuc cucnanie ma npouecie. Tunu zampumox. Ilonammsa A-
3ampumku npu mooenioganni. Onuc 3minnux. Ampuoymu 6 moei VHDL.

Onuc curnaniB Tta mnporeciB. Crtan mnporecy. Oneparop PROCESS. Tumnu
3aTpuMOK. [HepiiiiHa 3aTpuMkKa KOMIOHEHTY. TpaHcmopTHa 3aTpuMKa (4ac
posnoBclokeHHs  curHany). Omneparop WAIT. Tlonarrs A-3atpuMku  npu
MojenoBanHl. Onuc 3MIHHUX Ta KOHCTaHT. BUKOpUCTaHHS 3MIHHUX Ta KOHCTaHT.
BiaMiHHICTE MIJK CUTHAJIaMH Ta 3MIHHUMH.

Tema 8. Cunxponni ma acuHxXpoHHi npouecu, nOcii006HI ma napanenvHi
onepamopu VVHDL. Onuc mpuzepnux cxem na VHDL. Ilonamm=sa nionpozpam.

CunxponHi Ta acuHxpoHHl npouecu. Atpudyr EVENT. IlocnmigoBHi Ta
napaniensHi oneparopu VHDL. Oneparop LOOP. Onuc tpurepaux cxem Ha VHDL.
Knacudixkaris tpurepiB. Criocobu onucy tpurepiB. Kaptu Kapno. [liarpamu ctany.
Ta6mui nmepexoxaiB. Yacosi miarpamMu. YMOBHI oriepatopu Ta orieparopu Bubdopy (IF,
CASE). ITiamporpamu. Onepatop 0J10Ka.

Tema 9. Ilakemu ¢ VHDL. Konuyenuyin euoumocmi onucy ma o6’ckmis 6
VHDL. RTL-cunmes, ocnoeni nonamms. Onuc pezicmpoesux cxem.

Omuc B VHDL tunoBux muckpernmx cxem. Ilakerm B VHDL. Konnermis
BUIMMOCTI onucy Tta 00’ektiB B VHDL. Ommc perictpoBux cxeMm. Ilonsittss RTL.
RTL-cunTe3.



4. CTpykTy

DA HABYAJLHOI JUCIHHUILTIHA

KinekicTs ronud

HazBu 3mMicTOBMX MOAYIIB 1 TEM VY Tomy amcni
Yeboro
hi i nab. c.p.
1 2 3 4 5 6
Moayas 1

3micToBuii Moayab 1. 3aco0u Ta TeXHOJIOTII aBTOMATH30BAHOI0 MPOEKTYBAHHS HU(POBUX CUCTEM.
Tema 1. [Ipornec npoeKkTyBaHHS 3 2 1
KOMIT IOTEpPHHUX CUCTEM. ICTOPist pO3BUTKY.
MeToau Ta 3acO0H MPOSKTYBAHHS
Tema 2. MikpocxeMH IIpOrpaMoOBaHO1 17 2 15
norikn. Kimacugikamis IUIIC. CtpykTypa
FPGA mikpocxeMu
Tema 3. 3aranbHi BiIOMOCTI O TIpoIIeci 17 2 15
npoekTyBaHHs. OCHOBHI eTarnu po3poOKu
npoekTiB Ha [IJIIC. O6nacTi Ta piBHI
MOJICITIOBAHHSI.
Tema 4. 3acobu aBTOMAaTH30BaHOTO 13 2 2 9
MPOCKTYBaHHS IU(QPOBUX CHCTEM.
3aranpHUN TiAXiJ1 po3poOKH MPOEKTIB HA
IJIIC B cepemopmme Quartus Il.
Pazom 3a 3micToBUM Mojynaem 1 50 8 2 40

3micToBuii Mmoxyas 2. MeToau Ta MOBH OIHU

VHDL.

cy nu¢pposux npoektis Ha [IJIIC. MoBa

Tewma 5. MeToau Ta MOBH OITUCY H(DPOBUX
npoektiB Ha [IJIIC. MoBa VHDL, ocHOBHI
TOHSATTS

13

4 2 7

Tema 6. [ToBeiHKOBHIA Ta CTPYKTYPHHI
VHDL-omuc nudposux cxem. [loHsaTTs
TestBench momyuis.

18

10

Tema 7. Omuc curHaniB Ta npouecis. Tunu
3aTpuMOK. IToHATTS A-3aTpUMKH npu
MojenmoBaHHi. Onuc 3MiHHUX. ATpUOYTH B
moBi VHDL

18

10

Tema 8. CHHXPOHHI Ta aCHHXPOHHI
MIPOIIECH, TTOCIIOBHI Ta IMapaleibHi
onepatopu VHDL. Onmc TpurepHux cxem
Ha VHDL. ITonsrTs mignporpam

18

10

Tema 9. ITaketn B VHDL. KoHrermist
BUIMMOCTI orucy Ta 00’ ektiB B VHDL.
RTL-cunTe3, ocHoBHI TOHATTS. Omnuc
PETICTPOBUX CXEM.

18

10

Pazom 3a 3micToBHM MOTyTIEeM 2

85

24 14 47

Ycboro roauH 3a THCHHUILIIHOIO

135

32 16 87

5. Temu ceMiHAPCHKHUX 3aHATH

HazBa temn

Kinekicts
TOIUH

1 | He nepeobauero

Pazom




6. TeMu NpakTHYHUX 3aHATH

Ne
3/

HazBa temn

Kinekicts
TOIUH

He nepeobauero

Pazom

7. Temn 12a00pATOPHUX 3aHATH

Hazsa temu

KinekicTthb
TOIHH

1) Mosa VHDL six nporpamua cucrema.

2) Crpykrypa mpoekrty. Ciryxo6oe cioBo ENTITY Tta apxitekTypHi Tina.

3) Tunu nanux VHDL. ®i3uyni Tunu. CxanspHi Tunya. MacuBy Ta 3amicu.
ITigTumnm.

4) Omuc mmbpposux mpoekriB Ha mMoBi VHDL B cepemoBuiiie HpOEKTYBaHHS
nakety Quartus I1.

1) Pospobka iepapxiunux mpoektiB Ha [IJIIC B cepemoBHIie MPOSKTyBaHHS
nakery. Quartus I1.

2) Tlonsattsa GibmioTeuynuit enemeHT. CTBOPCHHS KOPHCTYBAJIBHHUX 010JIIOTCUHHX
CJIEMEHTIB.

3) BuxopucranHs meraQyHKIii Mpu po3poOKH TPOSKTHUX pillleHb. [lOHATTS
MerayHKIIis.

1) ImrutemenTartis [TJIIC-tipoexTiB.

2) AnbTepHaTHBHI 3aco0u aBTOMaTH30BaHoro mnpoektryBanHs — Xilinx WebPack
ISE.

3) 3acobu cepemoBuila nMpoekTyBaHHs maketry Quartus Il mis posranryBanHs
MpOeKTHUX pimeHb Ha kKpucrtami [TJIIC.

4) 3uaiiomctBO 3 Penakropom npusHadens (Assignment Editor).

5) 3muaitomctBo 3 Penakropom Tomnosorii (Floorplanner).

1) Mosa VHDL sk nporpamna cucrema.

2) Crpykrypa npoekty. Ciyx608e ciioBo ENTITY Ta apxiTekTypHi Tijia.

3) Tunu panux VHDL. ®izuuni Tunu. CraaspHi THITH. MacHBH Ta 3aIliCH.
ITigTumnu.

4) Onuc uudposux npoektiB Ha MoBi VHDL B cepenoBuile MpoeKTyBaHHS
nakery Quartus I1.

1) IcHyIOYM MOKIIMBOCTI OMUCY MPOEKTHHX pimiens Mo VHDL.
2) TloBemiHKOBHIA Ta CTPYKTYPHHIA OMUC MPOCKTIB.
3) YMoBHO-rpadivHe O3HAYCHHS TEKCTOBOTO OMUCY MPOSKTHHX PIllICHb.

1) TIporec Bepuikariii, OCHOBHI eTanu Ta HeOOXiTHI KPOKH.

2) Bepudikamis Ta TecTyBaHHS MPOCKTHUX  pilllCHb TUPPOBUX  CXEM
NpEACTABICHUX 3a JOIIOMOI0l0 MOBU nporpamyBanHg VHDL.

3) Pospobka TestBench momyiis.

1) OsnaiioMuTHCSA 3 TOJATKOBUME MOXKIHBOCTsAMEU Mo VHDL.

2) CHHXPOHHI Ta aCHHXPOHHI MPOLECH, TOCIIJOBHI Ta MapalielibHi OIIepaTopH
VHDL.

3) Onwc curHaiiB Ta mporeciB. Tunu 3aTpuMok. [TOHATTS A-3aTPUMKH TIpH
MOJIETFOBaHHI.

4) 3HailoMCTBO 3 apu()METHKO-TOTTUHUM MPUCTPOoeM. OCHOBHI TIOHSTTS Ta JIOTHKA
(hYHKIIIIOBaHHS.

1) O3HaifoMUTHCS 3 OCHOBHHMH THIIAMH OOYHCIIIOBAYiB, MPEJACTABICHUX B SKOCTI
MeradyHKIIiH B cepenoBuii mpoekrysanus Quartus 11 Web Edition 13.0spl.

2) PeanizyBaTH BiINOBIJAHO /IO 1HIMBIIYaJIbHOTO 3aBJAHHSIM IPHHIUIIOBY CXEMY
apu¢metnko-iorivuHoro mnpuctpoto (AJII), sike Ha migcTaBi Komy —omeparii
BHUKOHYE 3aJ[aHi [Iii Ha/l OTllepaH aMu

3) O3zHailOMUTHCS 3 TIOHATTSIM KOJ| OIlepallii 1 onepaniamu

Pazom

16




8. CamocriiiHa po6oTa

Ne KinekicTs
Hazpa Temn
3/1 TOAWH
1 | Po3poOka iepapxiuaux mpoekTiB Ha IIJIIC B cepenoBuile HMpOEKTyBaHHS IMAaKeTy. 7
Quartus II.
2 | Bukopucranus MeraQyHKIii mpu po3poOIli MPOSKTHHUX PilllCHb 10
3 | Immiemenraris npoextaux pimens Ha ITJIIC — Xilinx WebPack ISE 10
4 | TlopiBHSHHS MOXKJIMBOCTEH iCHYIOYMX MOB onucy mudposux mpoektis Verilog HDL, 10
JHDL, VHDL ra iH.
5 | Cranmaptu moBu VHDL (VHDL'87 ANSI/IEEE Std 1076-1987; VHDL93 8
ANSI/IEEE Std 1076-1993 -VHDL-AMS Std 1076.1-2007, IEEE Std 1076-2008 —)
6 | Emynsuis poOOTH CXeMH 3 BAKOPUCTAHHS CUTHAILHOTO PEIaKTOPY 10
7 | Monynb tectyBanns (TestBench) mis mpoekTHUX pillieHb 12
8 | INocnigoBHi Ta napanensHi onepatopu VHDL 20
Pazom 87

He nepeobaueno

BUTJISIZIL ICTIUITY.

InguBinyajabHi 3aBIaHHA

10. MeToau HaBYAHHSA
[IpoBeneHHs ayIUTOPHUX JIEKIIIH, MPAKTUYHUX 3aHATh, KOHCYJIbTAIlll, a TAKOXK
caMocCTiitHa poOoTa CTYJIEHTIB 3a MaTepiajlaMy, OMyOI1KOBaHUMH Ka(eaporo.

11. MeToau KOHTPOJIIO
[IpoBeieHHS MOTOYHOTO TECTOBOTO KOHTPOJIIO, IMJICYMKOBUM KOHTPOJb Y

12. Kpurepii ouiHroBaHHs Ta po3moija 0aJjiB, iKi OTPUMYIOTh CTY/IEHTH

CkJ1a;10B1 HaBYAJIBHOL

banu 3a oxHe 3aHATTA

KinpkicTh 3aHATH

CymMmapHa KUTbKICTh

poboTtu (3aBIaHHSA) (3aBlaHb) OauiB

3micTroBHUIT Mmoayanb 1

Po6GoTa Ha neKIisax 0...1 5 0...5

BuxoHaHHS 1 3aXHUCT 3.5 4 12...20

nabopaTopHUX POOIT

MonynbHUI KOHTPOIIb 10...15 1 10...15
3MicToBHUIT MOAYJIb 2

Pobora Ha nekiisgx 0...1 5 0...5

BuxoHaHHS 1 3aXHUCT 3.5 4 12...20

nabopaTopHUX POOIT

MoynbHUN KOHTPOJIb 10...15 1 10...15

Buxonanus i 3axuct PI'P 16...20 1 16...20

(PP, PK)

Ycboro 3a cemecTp 60...100

KoHTposb 3HaHb IpU IPOBEJICHH1 3aHATH OIIHIOETHCS 32 TAKUMU ITKAJIAMHU.
AKTHUBHICTB Ha JIEKIUI 1T Yac BIAMNOBIAEH HA MUTAHHS:




— BIITOBIJb HA TUTAHHS Ta Y4aCTh B OOTOBOPEHHSX - 2 Oau;

— TMPUCYTHICTb Ha JieKii - 1 Gai;

— BIJICYTHICTb Ha JeKiii - 0 6aiiB,

BukoHaHHS 1 3aXUCT 1a00PATOPHUX POOIT:

— IIpW BUKOHAHHI BC1X BUMOT Ta IMOBHI BIJIMOBI/I1 HA TOCTaBJIEHI 3alTUTaHHS -

4 Ganu;

— HEMOBHI BIAMOBI/I HA MUTAHHS MPU 3aXKCTI Pe3yabTaTiB poboTH - 3 Oanu;

— HENOBHI BIiJNOBI/II HA MUTaHHS 3a 3MICTOM 1 pe3yJibTaTaMu poOOTH - 2

oanm;

— pe3yibTaTH poOOTH BHUKIJIAJICHO HE TIOBHOMY 00’ €M1 Ta HaJaHO HEMOBHI

BIJIMTOBI/Il HA TUTAHHS 10 poOoTH -106amn;

— SKIIIO poOOTa HEe BUKOHAHA 1 He 3axuiieHa - 0 6ais.

Ha monyneHMA KOHTPOJb (BChOro 15 0aiiB) BHHOCSATHCS BCl TPOMIEHI 3a
KOHTPOJILOBAHUH TEPIO TEMH, SKi BKIIOYAIOTHCS B BapiaHTH 3aBlaHb, IO MICTATh
no 3 nuTaHHA (IO BCIM TeMaMm Ta BHJaM 3aHsTh). MakcuMmaiabHa KUJIBKICTh OaiiB 3a
KOJKHE ITUTaHHA - 5.

CemecTpoBuii KOHTPOJIb (ICTIUT) MPOBOJUTHCS Y pasi BIAMOBHU CTYJIEHTA Bij
OaJiB MOTOYHOT'O TECTYBAaHHS ¥ 32 HAIBHOCTI IOMYCKY 110 icnuTy. [1ig yac ckiiaganus
CEMECTPOBOIO ICTIUTY CTYJIEHT Ma€ MOKJIUBICTh OTpuMaTu MakcumyM 100 Gais.

Kpurepii ouiHioBaHHs po00TH CTyIeHTAa POTATOM CeMeCTpPy

3anoBisibHo (60-74). Tloka3atu MiHIMyM 3HaHb Ta yMiHb. BHKOHATH Ta
3axucTuTH 75% nabdopatopuux pooOiT Ta mpouitu 100% TecroBux 3aBmaHb. Bmitu
aHalli3yBaTl BUMOTH IOJI0 MPOEKTYBAaHHS KOMITIOTEPHUX CHUCTEM Ta iX €JIEMEHTIB.
BMITH 4iTKO BH3HAYaTH CKIAJOBI €JIEMEHTH Ta apXITEKTypy OOYHUCIIOBAIBHOT
CUCTEMH, SIKa TPOEKTYEThCs. BOJOAITH 3HAHHSIMU B Tally3l ICHYHOUHMX METOJIB,
MPOrpaMHO-TEXHIYHUX 3aCcO0IB fKI BUKOPHUCTOBYIOTHCS B TPOIECI MPOCKTYBAHHS
KOMITFOTEPHUX CHUCTEM. BMITH oONMCyBaTH TPOCTI OOYHMCIIOBaIbHI  BY3JHU
KOMI'FIOTEPHUX CUCTEM 3 BUKOPUCTAaHHAM MOBH onucy amaparypu VHDL.

Joope (75-89). Bojomith HeOOXiMHMM MIHIMyMOM 3HaHb B Tay3i
IPOEKTYBaHHS KOMIT'FOTEPHUX CHCTEM JIOCTATHIMU JJIsi CaMOCTIMHOIO pO3B'S3aHHS
3a/lay cepellHboi CKIaaHoCTl. Bukonatu Ta 3axuctutu 85% nmabopaTopHux poOIT Ta
npoiitu 100% TecToBUX 3aBnaHb. BiabHO BOJIOAITH MPOTPaMHO-TEXHIYHUMHU Ta
IHCTPYMEHTAJIbHUMU ~ 3aC00aMHU  PO3POOJIEHHS  KOMITIOTEPHUX  CHUCTEM  BIJ
MOTIEPETHBOTO OMUCY, TECTyBaHHsS Ta iMIuieMeHTanii. Po3B's3yBaTu 3aBmaHHS Ha
BUCOKOMY pIBHI 3 BHUKOPUCTAaHHSAM CYYAaCHMX TMIAXOJIB 10 TMPOEKTyBAaHHSA Ta
peKOMeHaI .

Bigminno (90-100). 3matu BCi KOHTPOJIBHI TOYKH 3 OIIHKOK «BIIMIHHOY.
JlockoHao BOJIOAITHM TE€MaMHM Ta BMITHM 3aCTOCOBYBATH Ha MPAKTHUIl OTPUMAaHHI
3HaHHsA. JlomomaraTu OJHOTPYIHUKAaM B MPOIIECI OBOJIOAIHHSIM 3HAHHSIMH B paMKax
IUCIAIUIIHHA.

13. MeToaunuHe 3a0e3mMe4YeHHA
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560 p.
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