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1. 3araabHa indgopmanis

Ha3za nucuuniinm Ha3Ba nucuururiad BiAmoBizae poOodyoMy HaBYaJIbHOMY IUIaHY,
2.1.30, IITH 20 - xox HaB4aJIbHOI TUCHIUILIIHN 3 OCBITHBOI ITPOTrpamMu
(HaBYAJIBHOTO IUIAHY), XapaKTEPUCTHUKA HABYAJILHOI JUCIUIUIIHA —

HOPMAaTHBHA.
PiBeHb BHIIOI OCBiTH [Tepmmii (OakaiaBpChbKUii) piBEHb
Buxaanau Mamuii Onexcauap FOpiiioBuy, k.T.H., goueHT kad. ITE3;
Onumenko Bagum ®enoposuy, k.(-M.H., gouent kad. ITES3,
KonrakTHa indopmanis 0617698252 kadenpa ITE3,
BHKJIa1a4ya 0684468950 Trenedon BukIagaya,
E-mail: vfonish@zntu.edu.ua
Yac i micue npoBeeHHs aynuropis 47, 48 kad. ITE3, 11l naBuansHMii KOpITyC
HaBYAJbLHOI JUCHUILIIHA
O0cAar TCHUILTiHA 3aranpHa KinbKicTh ToauH — 105. Kinbkicts kpemutiB — 3,5. Jlekmiit

30 roa. Jlaboparopui podotu 14 roa. CamocriiiHa pobora 61 ro.
Bun koHTpOoITo: 3aik.

KoncyabTamii 3rigHo 3 rpadikoM KOHCYJIbTallil

2. TlpepekBi3iTH i mocTpeKBi3iTH HABYAJIbHOI AUCHUILTIHH

Jucnumiina «IIporpamysanns cuctem Ha [TJIICy» 6a3yeTbes Ha 3HAHHSAX 3 TUCIUILTIH:
— Kowmn’rotepna enekrponika / OCHOBH cxeMOTexHiKkH / Teopist eneKTpUYHUX KT Ta CUTHAIIB,
— Texnomnorii mporpaMmyBaHHS,
— MikpormporiecopHa TexHiKa

Jucuumniiny, s BUBYCHHS SIKUX € 000B'I3KOBUMHU 3HAHHS, 3100y Tl MPU BUBYCHHI 11€1 JUCIUILTIHU:
— OcHoBHu KOHCTpylOBaHHS MexaTpoHHUX cucreM / OK pobortorexHiunmx cucrem / OK
€JICKTPOHHMX MTPHIIAJIIB,

3. XapaKkTepHCTHKA HABYAJIbHOI IMCIHUIJIiHI

B kypci «IIporpamyBanns cucrem Ha [IJIIC» BuBuaerscs po3yminus wmicis IIJIIC npu po3poOiri
CKJIaJHUX HU(PPOBUX cXeM. TaKkoX B JTaHOMY KypCl PO3IIISIAl0ThCS Cy4YacHI MiXOAU [l CTBOPEHHS 1
cuMyJIsLii poOOTH UPPOBUX MPUCTPOIB 3 BUKOPUCTAHHIM MoB onucy anapatypu (HDL ). I mapemri,
JAaHUH Kypc CIPSAMOBAH Ha MPOXOKEHHs YChOT'O HIISAXY - BiJl CTBOPEHHS NMPOEKTY pO3pOOITIOBAIEHOTO
IPUCTPOIO, 10 MpakTHUHOI peanizauii oro B mikpocxemi IIJIIC (3 migxnrodyeHHsIM nepudepiitHux
HPUCTPOIB) 3 BUKOPUCTAHHAM CYyYaCHUX IHTETPOBAHUX CIELIaTi30BaHUX CEPEAOBUIL PO3POOKH.
3aranbHi KOMIIETEHTHOCTI:

— 3K-1 3parHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAJII3y Ta CUHTE3Y;

— 3K-2 3parHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIsX;

— 3K-4 3nanHs Ta po3yMiHHS IPEIMETHOI 00J1aCTl Ta pO3YyMIHHS MTPO(deCciHHOT NisTTbHOCTI;

— 3K-5 3xarHiCTh CHIKyBaTUCS JEP:KaBHO MOBOIO SIK YCHO, TaK 1 TUCEMOBO;

— 3K-6 3patHIiCTh paIroBaTi B KOMaH/II,

— 3K-7 3gaTHICTh BUUTHUCS 1 OBOJIOAIBATH CYy4aCHUMH 3HAHHSIMH;

— 3K-8 BmiHHS BUABISATH, CTABUTH Ta BUPILIYBATH MPOOIIEMH;

®axoBi KOMIETEHTHOCTI:

— [IK-1 3parHicTh pO3yMITH CYTHICTH 1 3HAueHHs iHQoOpMalii B PO3BUTKY CyYacCHOTO
1H(hOpMaLIfHOTO CYCIIIbCTBA;

— [IK-2 3paTHicTe BHpiNIyBaTH CTaHJApTHI 3aBAaHHSA MpogeciiiHOi MisIbHOCTI Ha OCHOBI
iHdopmaniiftHoi Ta  OibmiorpadiuyHoi  KyJAbTypd 13  3aCTOCYBaHHSIM  1HQOpMaIliiiHO-
KOMYHIKaIL[IHHIX TEXHOJOT1H 1 3 ypaXyBaHHAM OCHOBHHMX BHUMOT iH(OpMaIliifHo1 Oe3MneKy;

— TIK-3 3paTHICTP BHUKOPUCTOBYBATH ©0a30Bl METOAM, CHOCOOM Ta 3aco0M OTPUMAaHHA,
nepeaaBaHHs, 00poOku Ta 30epiraHHs iH(opMariii,

— TIK-4 3nmatHicTh 3A1MCHIOBATH KOMIT'IOTEPHE MOJCIIOBAHHS MPUCTPOIB, CUCTEM 1 MPOIIECIB 3
BUKOPUCTAHHSM YHIBEpPCAJIbHUX MAKETIB NPUKIIAJIHUX [IPOrPaMM;

— TIK-6 3paTtHicTh OPOBOAMTH  IHCTPYMEHTAJIbHI  BHUMIpIOBaHHS B  1HopMaliiiHO-
TEJIEKOMYHIKAIIHUX Mepexax, TeIEKOMYHIKAI[IHHUX Ta paJiOTeXHIYHUX CHCTEMax;

— TIK-8 '0TOBHICTH CHIPUSATH BIPOBAHKEHHIO MEPCIEKTUBHUX TEXHOJIOTIH 1 CTAaHAAPTIB;




— TIK-9 3partHicTh 37ilicHIOBaTH NPUIMaHHS Ta OCBOEHHS HOBOTO OOJIaJIHAHHS BIATIOBIAHO 0
YHHHUX HOPMATHBIB;

— TIK-10 3pmarHicTh 3AIMCHIOBATH MOHTAX, HAJIAro[)KCHHS, HaJAIITYBaHHS, PETYJIIOBaHHS,
JOCHIJIHY TEepeBIpKY IMpane3JaTHOCTi, BUMPOOYyBaHHS Ta 37ady B EKCIUTyaTalilo CHOPYI,
3ac00iB 1 yCTaTKyBaHHsI TEJIEKOMYHIKAIlIH Ta paliOTEXHIKH;

— [K-15 3parHicTh NPOBOAWTH PO3PAaXyHKH Yy TMpOLECi MPOEKTyBaHHS CHOPYA 1 3aco0iB
1H(popMaIIHHO-TEICKOMYHIKAIMHIX MEPEeX, TEICKOMYHIKAIIMHUX Ta PAIIOTEXHIYHUX CUCTEM,
BIJIMOBITHO JIO TEXHIYHOTO 3aBJaHHS 3 BHKOPUCTAHHSIM SIK CTAaHAAPTHHUX, TaK 1 CaMOCTIHHO
CTBOPEHHUX METOJIiB, TPUHOMIB 1 TpOrpaMHUX 3ac00iB aBTOMATH3aIli1 IPOSKTYBaHHS.

Jlo1aTKOBI KOMITETCHTHOCTI:

— JIK-43 3partnicte BukopuctoByBatu pi3Hi THmm I[IJIIC sk okpemMo, Tak 1 CHOUIBHO 3
IpOTPaMOBAaHMMU ~ MIKPOKOHTpOJEpaMH JJIsi CTBOPEHHs e(eKTHBHUX  iH(popMaliiHo-
TEJICKOMYHIKAIIHHUX MEPEeXk, TSICKOMYHIKAIlIMHAX 1 PaIiOTEXHIYHUX CHCTEM.

Pe3ynpratn HaBuaHHS:

— TIPH 1 3nanns Teopiii Ta MeTOMIB (PyHJIAMEHTAIBHUX Ta 3araJlbHOIH)XKCHEPHUX HAyK B 00’ eMi
HEOOXITHOMY JUIsl pO3B’SI3aHHS CIEIiaTi30BaHUX 3a]a4 Ta MPAKTHYHUX MPOOJIeM y Tamys3i
npodeciitHol AISUTPHOCTI.

— TIPH 2 BwminHs 3acTtocoByBaTH 0a30Bi 3HAHHS OCHOBHHUX HOPMATHBHO-TIPABOBHUX AaKTIB Ta
JOBIIKOBUX MaTepiaiiB, YMHHUX CTaHIApTIB 1 TEXHIYHUX YMOB, IHCTPYKIIM Ta 1HIIMX
HOPMAaTHUBHO-PO3MOPSAIUNX JOKYMEHTIB y Tairy3i €EKTPOHIKH Ta TEIEKOMYHIKAIIii.

— TIPH 3 BwmiHHS 3aCTOCOBYBAaTH 3HaHHS B Taiy3i iH(GOpMATHKU U cydacHUX iH(OpMamiiiHuX
TEXHOJIOT1H, OOYMCITIOBATILHOI 1 MIKPOMPOIIECOPHOI TEXHIKH Ta MPOrpaMyBaHHS, MPOTPAMHUX
3ac00iB 111 pPO3B’S3aHHS CIELiali30BaHUX 3aJady Ta NPAKTHUYHUX MpoljieM Yy ramysi
npodeciiftHOT NisITBHOCTI.

— TIPH 6 BminHs npoekTyBaTd, B T.4. CXeMOTEXHIYHO HOBI (MOJEPHI3yBaTH ICHYIOY1) €IEeMEHTH
(Momymi, OJIOKM, BY3JHM) TEICKOMYHIKAMIMHUX Ta PaIIOTEXHIYHUX CHCTEM, CHCTEM
TEJIEBI31HHOTO 1 PalioOMOBJIEHHS TOIIIO.

— [TIPH 8 BminHS 3acTOCOBYBATH Cy4acHi JOCATHEHHS y rairy3i IpogeciiiHoi MisIIbHOCTI 3 METOIO
noOyn0Bu MEePCIECKTUBHUX TeJIeKOMYHIKAIIHHUX CHCTEM, 1H(OKOMYHIKAIITHUX,
TEJICKOMYHIKAI[IMHUX MEpeX, paTlOTeXHIYHUX CHUCTEM Ta CHCTeM TeJIeBI3IMHOro W
PaiioMOBIICHHS TOIIO

— TIPH 12 BwmiHHA BHUKOPHUCTOBYBAaTM CHCTEMH MOJICTIOBAaHHS Ta  aBTOMAaTH3aIlli
CXEMOTEXHIYHOT'O IPOEKTYBAHHS Il PO3POOJIEHHS eIEMEHTIB, BY31iB, OJIOKIB palioTEXHIYHUX
Ta TEJIEKOMYHIKAI[IHHUX CUCTEM.

JlonaTkoBi pe3yabTaTH HAaBYaHHS:

— HaBMYKH PO3pOOKH Ta TecTyBaHHS LHUPpoBux mpuctpoiB Ha 0a3i ITJIIC no ix moBeaiHKOBOMY
OTHCY 3a JIOMIOMOTOIO SI3UKiB omnucy anaparypu HDL Ta cyyacHMX aBTOMAaTH30BaHHUX CHCTEM
po3pobku (JIPH 65)

4, MeTta BUBYCHHS HABYAJILHOI JUCIHILIIHA

Merta BukiIagaHHs HaBuaiabHOI AucuuIuIiay «lIporpamysanns cucreM Ha [IJIIC» — nie HaOyTTs
HABUYOK IIOJ0 OCHOBHHMX NPHUHIIUIIB CTBOPEHHs CKIAAHUX HudpoBux mnpuctpoi Ha TIJIIC Altera
Cyclone V FPGA, 3 BukopucTaHHsSM aBTOMaTtn3oBaHoi cuctemu po3podbkun QUARTUS II i moBu
Verilog, a Takox peamnizaimii po3poOiieHOT cucTeMu 1 1 TeCTyBaHHsS Ha BIUIaroKyBalbHIN TUIaTi
Cyclone V Starter Kit (o 6a3yetscst Ha Altera Cyclone V GX FPGA ).

5. 3aBpaHHs BUBYEHHS TUCIUILIIHA

VY pesynbrari BUBYeHHs HaBuyayibHOi aucuuiuiinu «IIporpamyBanus cucrem Ha IUIIC» cryneHt
MIOBUHEH 3Hamu.

— OCHOBHI THITM IPOrPaMOBAHMX JIOTTYHUX IHTETPAJIBLHUX CXEM 1 iX mapameTpu;

— OCHOBHI NpUHIMIH M0OyA0BH KppoBux npuctpois Ha [TJIIC;

— apxitektypy 1 cxemotexHiky [1JIIC;

— 1HTerpoBani cepenouia po3pooku 1ist [UIIC pizHux dipm;

— METOJIMKY 1 OCHOBHI eTanu NpoeKTyBaHHs 1upoBux npuctpois Ha [IJIIC;

— CTPYKTYpHI Ta aJropuUTMiuHI cmocobu omucy uudpoBux mnpucrtpois , HDL moBu ommcy

1M (POBUX MPUCTPOIB;
— TPUHIUIHN MOJAENIOBaHHA HU(POBUX IPUCTPOIB,;
— TporpaMHi 3aco0M MPOEKTYBaHHsI Ta HaJlaro/KeHHs nudpoBux npuctpoiB Ha [TJIIC




BMImu.

OOTpyHTOBYBATH TEXHIYHI BUMOTH 10 mudpoBux mnpuctpoiB Ha 6a3zi IIJIIC 3a 3arampHuM
TEXHIYHUM 3aBJaHHSM,

po3po0ATH KOMOIHAIIIMHI CXeMH, TIOCIITOBHUX CXE€Ma 3 CHHXPOHI3AIlIEI0 1 peali3oByBaTH Ha
[IJIIC Altera Cyclone V FPGA Haitnpocrtimni nudpoBi ONOKH (KOMIIapaTtopH, CyMaTopH,
pericTpu, TiunabHEKH, mdparopu, aemmdparopu) Ha Verilog y cepenosumii QUARTUS I,
BUKOPHUCTOBYBATH CTPYKTYPHHI 1 MOBEIIHKOBHI CIIOCOOU OMHUCY PO3POOIISIOTHCS MOJYJIIB Ha
Verilog;

CTBOPIOBATH TECTYIOYM MOJYJIi Ta MOJE/ItoBaTH poOoTy mpuctporo Ha Verilog 3a ponomororo
cructemu MojeiroBanas ModelSim;

IIPOBOIUTH HAJIArOKEHHS IMPOEKTY Ha HajarokyBanbHii miati Cyclone V Starter Kit;
BHKOPHCTOBYBAaTH 3aCO0M PO3POOKM 1 HAJIaropKeHHs HHU(PPOBHX NPHUCTPOiB Ha ocHOBI [10
Quaruts 11 i HamaromxyBagbHOro Moaysst 3 Bukopuctanusm [IJIIC ¢pipmu ALTERA.

6. 3MicT HAaBYAJILHOI AMCHMILIIHA

CtpykTypa HaBYQIBHOI JUCHUIUTIHKA CKIAAaeThes 3 15 mekiiit 3a 1BoMa 3MiCTOBUMH MOJIYJISIMU.
Jist oTpuMaHHs 0a30BUX MPAKTHYHUX HABHYOK 3 BIJNOBIIHUX TEM BHKOHYIOTH 5 JTaOOpaTOpHUX

poOiT:
1. OcHoBH CTBOpeHHs HHU(POBUX CXEM 3 BUKOpUCTaHHsIM MOBH Verilog i HamaropkyBajgbHOT
wiatu Cyclone V Starter Kit y cepenosuiii po3po6ku Quartus Il (2 rox).
2. OcHOBH CTBOPEHHS TECTYIOUMX MOJYJIIB Ha MOBi Verilog B cepenoBHIIli po3poOku Quartus Il i
MPOBEJICHHS TECTYBaHHs 3a JoroMororo nporpamu Altera ModelSim. (2 rox).
3. OcHOBHM CTBOpEHHS 1 TeCcTyBaHHs KoMOiHamiiHMX cxeM Ha MoBi Verilog B cepemoButi
Quartus Il. (4 ron).
4. OCHOBH CTBOPEHHS 1 TECTYBaHHS MOCIiIOBHUX cxeM Ha MoBi Verilog B cepenosuiii Quartus
Il. (4 ron).
5. OCHOBM CTBOPEHHS 1 TECTyBaHHs CKJIaJHUX LHU(POBUX CXEM 3 BUKOPUCTAHHSIM TEXHOJOTil
FSM mogoto Verilog B cepenoBurui Quartus 1l.. (2 rox).
7. Il1aH BUBYEHHS HABYAJLHOI JUCHHUILIIHA
Ne THkHSA Ha3sBa Tremu ®opmu opranizaunii KisnbkicTn
HABYaHHA TOANH
BBeneHnHs B mporpamoBaHi JIOTIYHI CXEMH Jlexuis 2
1 (HHIC). I(?TOpiH PO3BHUTKY Ta BUJIH TUTIC.
BuyTpimHiii yerpiit 1 npuHOMn poOoTH
CPLD ILJIIC.
OcHoBH cTBOpeHHS ULM(POBUX cxeM 3 | JabopaTopHa poOoTa 2
BUKOPHCTaHHSAM MOBH Verilog i
1 HanmaropKyBanbHoi  tatu  Cyclone  V
Starter Kit y cepemouii po3pooku Quartus
1
2 BuyTtpimniit ycTpiil, npuHuunmn poGotu Ta Jlexuis 2
3actocyBanHs FPGA IJIIC. FPGA Altera.
Etanu po3poOku 1 erami TEXHOJOTIYHOTO Jlexuis 2
3 nporecy MIPOEKTYBaHHS UG POBUX
npuctpoiB Ha 6a3i [IJIIC.
OCHOBU CTBOPEHHS TECTYIOUMX MOJYJIB Ha | JlabopaTropHa poboTa 2
3 MOBI Verilog B CepeloBHINI PO3POOKH
Quartus Il 1 TPOBEAEHHS TECTyBaHHA 3a
nonomoroto nporpamu Altera ModelSim
OCHOBHI MOHATTS PO MOBU  ONHCY Jlexist 2
amaparypu (HDL language). Beenenns B
4 moBy Verilog. OcHOBHI €JEMEHTH MOBH
Verilog. Kirouosi cioBa. Inenrtidikaropu.
Komenrapi. Moaynbs Ta ioro inrepdeiic.
[Tapametpu. lepapxist MOIyJIiB.
5 Tunu nanux mosu Verilog. Mepexesi Tunu Jlexis 2




nanux. Tunu ganux — 3MiHHL. OTHOBUMIPHI
ta OaratoBumipHi MmacuBu B Verilog.
[Mapametpu y Verilog. YucmoBi KoHCTaHTH.
Bubip 6itiB 1 OitoBux mouiB. Bubip
€JIEMCHTIB MACHBY

OcHoBu CTBOPCHHS 1 TEeCTyBaHHA | JabopaTopHa poOoTa 4
koMmOiHaniiiHuX cxeM Ha MoBi Verilog B
cepenosu Quartus Il.

CTpyKTypHH 1 TIOBEHIHKOBUH  OMWC Jlekuis 2
mudpoBoro mpuctporo Ha Mo Verilog.
[TpoueypHi omepatopu i OJIOKH.
Omneparopu TPOIEIYPHOTO TPU3HAYCHHS.
bnokytode i HeOJIO0KyIOUYe TPU3HAYCHHS.

Omnepatop  0Ge3mepepBHOIO MPU3HAYCHHS Jlekis 2
assign. Inepiifina 3aTpUMKa.

Omneparii moBu Verilog. ITo6iToBi onepariii. Jlexuis 2
Omnepanii  pemykmii. Jloriuai — omneparii.
ApudmernyHi onepartii.

OmnepaTopu MpoIeaypHOTO IPOrpamMyBaHHSI. Jlexuis 2

Omneparop case, caseX, casez B Verilog.
OcHoBu CTBOPEHHS i TEeCTyBaHHs | JabopaTopHa poOoTa 4
MOCTiIoBHMX cXxeM Ha MoBi Verilog B
cepenoumti Quartus I1.

10

Iuxu forever, repeat, while, for B Verilog. Jlexiris 2
Buxopuctanss for uist cunresy.

11

BaBmanns 1 ¢yukuii B Mmosi Verilog. Jlexuis 2
Cuctemni ¢yskii i Tacku y Verilog

12

[IporpammyBaHHs KOMOIHAIIHUX Jlekis 2
npucTpoiB Ha MoBi Verilog.

13

[IporpamyBaHHI OCIITOBHUX MPUCTPOIB Ha Jlekis 2
moBi Verilog.

13

OcCHOBM CTBOPEHHS 1 TECTYBAaHHS CKJIQIHUX | JilabopaTopHa poOoTa 2
IUPPOBUX  CXeM 3  BUKOPUCTAHHSIM
texHojorii FSM  wmoBowo  Verilog B
cepenosuti Quartus Il

14

[Tinxonu 10 omuMcy onepaTUBHOL Ta Jlexmis 2
nocTiitHoi nam'sti Ha Verilog.

15

Kinnesi apromatn Mypa i Mini. Cniocobu Jlexmis 2
KOJIyBaHHS CTaHIB KIHIIEBUX aBTOMATIB.
[ITaboHM OMUCY KIHIIEBHUX aBTOMATIB Ha
Verilog.

8. CamocriiiHa po6oTa

CamocriiiHa po0oTa CKJIaJa€ThCs 3 ILIECTH TEOPETUYHUX TEM Ta JIBOX MPAKTUYHHX POOIT ais
BUBYCHHSI, a CaMe:
Teopernunuit marepiain (3aragom 31 ron):

1.
2
3.
4.
5

6.

BuBueHHs, Ta 3acTocyBaHHS AUPEKTHB KoMmiistopa Verilog. (4 ron).

BuBuenns ctBopenHns Ta 3acrocyBanss User Defined Primitive sizuka Verilog. (4 roxn).
BuBuenns System Tasks i System Functions sizuka Verilog ta ix 3actocyBanss. (5 ron).
BuBuenns apupmernyHux Ta modiroBux omeparopis s3uka Verilog (6 ron).

BuBYEHHS MOBHICTIO CHHTE3YEMHX, YACTKOBO CHHTE3YEMHX 1 HE CHHTE3YEMHX KOHCTPYKILH
szuka Verilog. (4 ron).

BuBuenHst MmeToiB onrcy Ha MOBi Verilog CHHXpOHHHMX aBTOMATIB 3 KIHIIEBUM YHCIIOM CTaHiB.
Omnuc na Verilog asromariB Mypa. Onuc Ha Verilog aBromariB Miuti. Meroau peasizarii



https://www.youtube.com/watch?v=vavN08Q7yTY&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=30
https://www.youtube.com/watch?v=vavN08Q7yTY&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=30
https://www.youtube.com/watch?v=eJ8N3ORTixo&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=49
https://www.youtube.com/watch?v=eJ8N3ORTixo&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=49
https://www.youtube.com/watch?v=Gf4wB8pQvCg&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=60
https://www.youtube.com/watch?v=Gf4wB8pQvCg&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=60
https://www.youtube.com/watch?v=4-UoyDruUgA&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=61
https://www.youtube.com/watch?v=4-UoyDruUgA&list=PL4WQQHlheqfyIZSzsJXqs6kBQhhsTRBC7&index=61

ACHMHXPOHHOT'O CKUaHHS aBTOMATa y HadaubHuil ctaH. (8roxm).
[Tpaktuyni 3aBnanss (3aragom 30 ron):
1. BuBucHHS BHKOpHCTaHHS iHCTpyMmeHTy SignalTap cepemosuima po3pobku Quatrus Il s
aHaJi3y Ta HajaroJkeHHs 3amucaHoro B FPGA crBoproBanoro mudposoro mpuctporo. (15

rojm).
2. BuBuenHs BukopucraHHs iHcTpyMeHTy TimeQuest Timing Analizer cepenoBuina po3poOku
Quatrus Il nns BU3HAYEHHS TUMYACOBUX OOMEXKEHb PO3POOJIIOBAHOI IU(POBUN CXEMHU.

[IpaBuna nanucanus Synopsys Designe Constraint ¢aiimis. (15 rog).

TeopetndyHe Ta TpPAKTUYHE 3aBJAHHS BUKOHYIOTBCS MPOTATOM cemecTpy. llependadeno
NpoBeleHHS 3 KOHCYJbTAlil 3rigHo rpadiky BOpoIoBK ceMecTpy. llepeBipka BHBYEHHS TeM
CaMOCTIHHUX POOIT MPOBAAUTHCS MUISIXOM KOHTPOJIBHUX poOiT. . [lepeBipka BUKOHAHHS TPAKTUYHUX
3aBJlaHb CAMOCTIMHUX POOIT MPOBATUTHCA LUIAXOM JEMOHCTpaLii CTYJ€HTOM BHKOHAHHS POOIT Ha
BJIACHUX KOMII'tOTepax, abo KoMm'toTepax B ayautopiii 47, 48 xadenpu ITE3.

9. Cucrema Ta KpuTepii o1liHIOBaAHHS KYPCY

Kontpons nependavae npoBeeHHS ABOX MOIYJIBHHUX KOHTPOJIIB BIPOJIOBK CEMECTPY, TOTOYHHIA
KOHTPOJIb MIPU BUKOHAHHI J1a00OpaTOpHUX POOIT Ta MOTOYHHI KOHTPOJIb BUBYEHHS TEM CaMOCTIHHOT
pOOOTH NIISXOM MPOBEACHHS KOHTPOJBHUX POOIT. Y MiJCYMKYy HpPOBEIEHHS KOHTPOJLHUX 3ac00iB
BUCTABIISIOTHCS OaJIM Ha €K3aMEH.

Posnonin 6anis:
— BHUKOHaHHJ JJabopaTopHUX poOiT: 1Mo 8 GaiiB 3a KoxkHY pobdoty (8*5=40 Ganwu).
— MaKCUMAaJIbHUW Oall IpH MPOBEICHHI KOKHOTO MOTYJILHOTO KOHTPOJIIO — 8 6amiB (8%2=16
OautiB).
— 3apaxoBaHi MPAKTUYHI 3aBJAaHHS CaMOCTiIiHOI poOooTu — 10 GariB.
— TIJCYMKOBHUH TEOPETHYHUN eK3aMeH — 34 Oaiu.

10. IMoaiTuka Kypcy

[Ipu opranizauii ocBiTHROTO Mpoliecy B HarioHanbHOMY yHIBEpCUTETI «3amopi3bKka MOMITEXHIKa»
CTYACHTH, BUKJIQJa4yi, METOJUCTH Ta aJAMIiHICTpaLlis AIFOTh B1IIOBITHO A0 HACTYITHUX JJOKYMEHTIB:
e [lonmoxenHs mpo opraHizamito ocBiTHROro mporecy B HY «3amopizbka mMoiTEXHIKa»
http://zntu.edu.ua/uploads/dept_nm/Polozhennia_pro_orhanizatsiyu_osvitnoho_protsesu.pdf
e Haxka3z Nel20 Bix 15.04.2019 «Ilpo mnanyBaHHsS ocBiTHboro mnpouecy Ha 2019/2020 H.p.»
http://zntu.edu.ua/uploads/dept nm/Nakaz_No0.120 vid_15.04.2019.pdf
e [lomoxenuss mpo cucremy 3abesneueHHss HY «3amopizbka MOJiTEXHIKa» SKOCTI OCBITHBOI
TISUTBHOCTI Ta AKOCTI BHUIIOI OCBITHM (CUCTEMHM BHYTPIIIHBOTO 3a0e3MeueHHs] SKOCTI)
http://zntu.edu.ua/uploads/dept_nm/Polozhennia_pro_zabezpechennia_yakosti.pdf
e [losoxeHHs MPO MOPAIOK peanizailii mpaBa Ha akaJIeMIYHy MOOUTBHICTh YYaCHUKIB OCBITHHOTO
MPOILIECY HY «3amnopi3bKa MOJTITEXHIKa»
http://zntu.edu.ua/uploads/dept_nm/Polozhennia_pro_akademichnu_mobilnist.pdf
e Jluct MiHicTepcTBa OCBITM 1 HayKd YKpaiHU KEpIBHMKAM 3aKjajiB BHILOI OCBITH BIJ
23.10.2018 Ne 1/9-650 «Illomo pekoMmeHmaiiil 3 akaJeMi4HOiI JOOPOUYECHOCTI JJIsi 3aKJIaJliB
BUIIOI ocBiTH» https://zakon.rada.gov.ua/rada/show/v-650729-18
HeBwyacHo BHKOHaHI 3aBIaHHS, MPOMYIICHI 3aHATTS BiIIPAlbOBYIOTHCS B Y3TOKEHOMY 3
BUKJIaZaueM pexumi. [Ipomyrnena nekiist BiAMPanbOBYETHCS CTYACHTOM CaMOCTIHHO Yy BHIJISII
MiATOTOBKM KOPOTKOTO KOHCIIEKTY 3a TeMO0 3aHATTs. [IpomymieHa taboparopHa podOTa BUKOHYETHCS
CTYZCHTOM CaMOCTIIHO BioMa 200 B KOMIT IOTEPHOMY KJIaci, pe3yJIbTaTH OLIHIOIOTHCS BUKJIaaueM.
VY BUMNaaKy, KOJMU CTYAEHT NpuiMaB ydacThb y Hporpami axkajaeMiyHoi MOOUIBHOCTI, MOXKJIHBE
BpaxyBaHHS OTPUMaHUX OILIIHOK B 1HIIOMY HaBYAJIbHOMY 3aKJa/li 32 YMOBH BIMOBIIHOCTI HaBYAIbHUX
IUIAHIB IUCIIUAILIIH.
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