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1. Onuc HaBYAJILHOI AUCIHUILTIHA

l'any3b 3HaHb,

. . . : XapaKTepUCTHKA
HaiiMmenyBanHs CHeIaJIbHICTh, OCBITHS H&B‘-IEU'E:HOI z[pI/IcuHHJIiHI/I
MTOKa3HUKIB nporpama, piBeHb BUILO1
OCBITH (Oenna gpopma nasuanns)
KinbKicTh KpeauTiB —
A5 P I'any3b 3HAHD OO6oB's3K0Ba
’ 12 "[adbopmartiiini
. . . seen o .
KibkicTe MoayniB — 1 TCXHOJIOTI HapuanbHuii pik
KinbkicTh 3MICTOBUX (cmndp Ta RaiiMeHyaREA)
MOJTYITIB — 2 2021/2022
[HAMBixyaTbHE CrneuniajbHiCTh Cemectp
3aBJaHHA. HEMac 123 "Komn 'toTepHa
1HX)eHepis" 4-i1

(ko Ta HaliMEHYBaHHS)
3aranbHa KUIBKICTD Jlexmii ¥
roaun — 48/135 Ocsi

CBiTHSI mporpama

\ :

KoM’ 1oTepHi cucremu Ta 32 rojuHu

MEDEKI

CucremHe nporpamyBants | [IpakTuusi, cemiHapcbki®

ITporpamMoBHi MOOIIBHI

16 rogun
cucteMu ta [HTEpHET =
peueit Jlabopartopni V)
: : (HaliMeHYBaHHS)
Ku1bKICTh THKHEBUX 0 rous

T'OJIVH IJIs1 JICHHO1

(dbopMu HaBYaHHSL: Camocriiina podorta

ayJTMTOPHUX — 3,
caMoCTiitHO1 poOoTH
CTyJeHTa — 3

PiBenn BuIIOI OCBiTH:
87 roguHu

nepiuit (6akanaBpChbKHil)
Buja KoHTpPOJIIO

3ajik

CriBBiTHOILIEHHS KUTBKOCTI TOJUH ayJUTOPHUX 3aHATh O CAMOCTIHHOI pOOOTH CTAHOBUTD:
48/87

Y AynutopHe HaBaHTaKeHHS MOKe OyTH 3MeHIIEHe abo 30iNblleHe HAa OJHY TOAMHY B
3aJIe)KHOCTI Bl pO3KJIaay 3aHSTh.



2. MeTa Ta 3aBJaHHSA HABYAJLHOI JMCIUILIIHYA

Meta: OBOJIOAIHHS HaBUYKaMHU IPOCKTYBaHHS KOMIT IOTEPHUX CHCTEM Ha
nporpamMoBaHux JoriyHux iHTerpanbHux cxemax (I1JIIC); BMBUEHHS MOB OMHCY
anaparypu; OTpUMaHHS MPAKTHYHUX HABUYOK PO3POOJICHHS KOMIM'IOTEPHUX CUCTEM
Ha MOBi ornucy amaparypu VHDL.

3aBJaHHA. BUBYMTH 3aCO0M 1 OCHOBHI NMPHUHIUIKA MOOYIOBU KOMIT'HOTEPHUX
CHCTEM; BHBUMTH CHHTAaKCHC MOBH ommcy amapaTtypu VHDL; BMiTH cTBOproBatu
npoektHi pimeHHs Ha [IJIIC; BMITH TecTyBaTH MPOEKTHI pilieHHS HU(POBUX
IIPUCTPOIB.

KoMnereHnTHOCTI, sIKi HA0yBalOThCH:

— 3JaTHICTb JO aOCTPAKTHOTO MHCIICHHS, aHAJI3y 1 CUHTE3Y,

— 3JIaTHICTh BUUTHCS 1 OBOJIOJIIBATH Cy4YaCHUMU 3HAHHSAMU,

— 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIlIsIX;

— 3JIaTHICTb CIIJIKYBaTUCA JEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 MUCHbMOBO;

— BMIHHSI BUSIBJISITH, CTABUTHU Ta BUPIIITYBATH MPOOIIEMU;

— 3JaTHICTb ~ BUKOPUCTOBYBAaTH  3acO0M 1  CHCTEMH  aBTOMAaTH3allii
MPOEKTYBaHHS JI0 PO3POOJICHHS KOMIIOHEHTIB KOMIT IOTEPHHX CHCTEM Ta MEPEK,
[aTepHeT nonatkiB, Ki0ephI3MIHUX CUCTEM TOIIIO;

— 3JIaTHICTh MPOEKTYBATH, BIPOBAKYBaTH Ta OOCIYrOBYBaTU KOMII IOTE€PHI
CUCTEMU Ta MEPEKI PI3HOTO BUJY Ta MPU3HAYCHHS,

— 3JaTHICTb BUKOPHCTOBYBATH Ta BIPOBA)KyBaTH HOBI TEXHOJIOTI,
BKJIIOYAIOYM TEXHOJIOT1i PO3YMHUX, MOOLIBHUX, 3€JECHUX 1 OE3MEYHUX OOUUCIICHbD,
OpaTu ydacTh B MOJEpHi3alii Ta PEKOHCTPYKIlii KOMIT IOTEPHUX CHCTEM Ta MEPEK,
pi3HOMaHITHMX BOYJOBaHMX 1 PO3MOAUICHUX JOAATKIB, 30KpeMa 3 METOI0
i IBUIIEHHS iX €EKTUBHOCTI;

— 3JATHICTh  BUpINIYBaTH MpoOJeMU Yy Taly3l KOMITIOTEpHUX  Ta
1H(pOpMaIIHHUX TEXHOJIOT1H, BU3HAYaTH OOMEXEHHS [IUX TEXHOJOTIH,

— 3JIaTHICTh MPOEKTYBAaTH CUCTEMHU Ta 1XHI KOMIIOHEHTH 3 ypaxyBaHHSIM YCIX
aCMEKTIB X MXUTTEBOTO IMKIY Ta TMOCTABJICHOI 3ajadi, BKJIOYAIOYH CTBOPEHHS,
HaJAIITYBaHHS, €KCIUTyaTaIlit0, TEXHIYHE 0OCITyrOByBaHHS Ta YTUJII3AIIIIO.

QuikyBaHi pe3yJIbTATH HABYAHHS:

— 3HATU HOBITHI TEXHOJIOTI{ B raiy3i KOMIT IOTEpHOT 1HKEHEPIT;

— BMITH CHCTEMHO MHUCIUTH Ta 3aCTOCOBYBAaTHM TBOpYI 3I10HOCTI 10
dbopmMyBaHHS HOBUX 1/1€H.

IIpepexBizutu - "Komn'torepHa enexkrponika”, "Kommn'torepHa cxemoTexHika'",
"ApXiTeKTypa KoMn'toTepiB".

Kopexsizutu - "latepdeiicu", "Mikponpouecopri cuctemu", "llepudepiitai
pUCTPOI".



3. IIporpama HABYAJBHOI JUCHHUILIIHI

Monyas 1.
3micToBHMI Moayab 1. 3acodum Ta TexHoJIOrii AaBTOMATH30BAHOIO
NMpoeKTyBaHHS HM(POBUX CUCTEM.

Tema 1. Ilpouec npoexkmyeannus Komn’tomepuux cucmem. Icmopin
po3eumky. Memoou ma 3acodu npoeKmy6anHs1.

[Ipenmer, winb BUBYEHHS ¥ 3aBAaHHsA JuciuIuliHd. CTpykTypa, 3MICT
TUCITUTUIIHM W METOAWYHI pekoMeHpmarii 3 ii BuBUeHHsA. Miclie JUCIUIUIIHU B
HAaBYAJILHOMY TIpolieci. XapaKTepUCTHKAa PEKOMEHJOBAaHUX IIiJ] Yac BHBYCHHS
TUCHUIUTIHU JpKepen iHdopmarii. [Iporec mpoexkTyBaHHS KOMIT IOTEPHUX CHUCTEM.
[ToHsATTS O0OUYMCHIOBANIBHOI cHcTeMa. IcTopisi PO3BUTKY W MOKOJIHHA LHU(PPOBHUX
CUCTEM Ta 3ac001B MPOEKTYBAHHS.

Tema 2. Mikpocxemu npozpamosanoi nociku. Knacugixauia ILIIC.
Cmpykmypa FPGA mikpocxemu.

[ToHSATTS MpOorpaMoOBaHOi JIOTIKU. [CTOPist PO3BUTKY MIKPOCXEM MPOTPaMOBAHOL
noriku. Knacudikaris mikpocxeM mporpamoBaHoi jorikd. Pizaumms Mk CPLD 1
FPGA crpykrypamu. OcHoBHi ¢ipmu po3poOHuku mikpocxem I[IJIIC. Crpykrypa
MmikpocxeMm FPGA.

Tema 3. 3acanvni eéidomocmi o npoueci npoexmyeanns. OcHoeéHni emanu
po3pooku npoexmie na IUIIC. Oonacmi ma pieHi MoOoer06aHHA.

[Ipomec mpoekTyBaHHS HU(PPOBUX CUCTEM Ha MIKpOCXeMaxX MPOTPaMOBaHO1
noriku. Crpareris mnpoektyBaHHs. Jliarpama [aiickoro-Kana. OOnacti Ta piBHI
moxemtoBanHsi npu npoektyBaHHi CBIC. OcHoBHI eTanu po3poOKH TPOEKTIB Ha
IUTIC. Bubip enementHoi 6a3m ta CAIIP. Cnemmdikamis mpoekty. Po3poOka
3arajbHOI CTPYKTYypHU TMPOEKTy. 3MICTOBHUN OMHUC TMPOEKTy Ta HOTro YacTHH.
Kowmminsmist mpoexty. Bepudikariiss npoekty. BuzHaueHHs 4acoBUX XapaKTEPUCTHK
npoekTy. Opranizailis NPOEKTHUX EKCIIEPUMEHTIB.

Tema 4. 3acobu asmomamu3z06an020 NPOEKMYBAHHA UUPPOBUX cucmem.
3azanvruil nioxio po3pooxu npoexmie na IIIC 6 cepedosuuie Quartus I1.

Cucremun aBTomatu3oBaHOro mnpoektyBaHHs. Knacudikamiss CAIIP. ®dipmu
po3pooHuku CAIIP. 3aranbuuii miaxia po3poOku npoektiB Ha [UJIIC B cepenoBuie
Quartus II. Quartus II muks po3poOku mpoekty. [IpencrapieHHss Ta IMILUIEMEHTALIS
pOeKTy, MpoekTHi oOMmexkeHHs. Cunre3. Place and Route. CuMynsiisi mpoeKTHUX
pimenb. Timing Analyzing.



3MmicToBHUIT Moayab 2. MeToaum Ta MOBHM OonMcy HM(POBHX NMPOEKTIB Ha
IIJIIC. MoBa VHDL.

Tema 5. Memoou ma moeu onucy yugpoeux npoexmis na ILIIC. Moea
VHDL, ocrnoéni nonamms.

Metoau Ta MOBU OIKCY TMOBEIIHKKA IU(PPOBUX cXeM. BUKOpUCTaHHS cucTeM
OyneBuX BHpasiB, TaOmuii icTUHHOCTI. ['pad-cxema amroputmy. I['padiunuit Ta
TekctoBuid onuc npoekty Ha [IJIIC. Ornsazg icHyrourx MOB OIMUCY HU(POBUX MPOEKTIB
Verilog HDL, JHDL, VHDL Tta in. MoBa VHDL, ocnoBHi monsiTTsi. CTpyKTYpHUIA
VHDL. IToseniakosuit VHDL. Tunu mannx mosu VHDL.

Tema 6. Iloseoinkosuit ma cmpykmypuuii VHDL-onuc uugposux cxem.
Honammsa TestBench mooynis.

Cranmaptu mou VHDL (VHDL'87 ANSI/IEEE Std 1076-1987; VHDL 93
ANSI/IEEE Std 1076-1993 — ocnoBnwmit crangapt; VHDL-AMS Std 1076.1-2007 —
oruc aHajoroBux Ta mudpo-anamorosux cxem; |IEEE Std 1076-2008 — akryanbpha
BepcCisi OCHOBHOTO cTaHnaptTy). MoBHa crpykrtypa ENTITY. KirodoBi cioBa st
BU3HAYECHHS peXUMiB mopty. Tunu curnamy. [loBeaiHKOBHUIl onKc HU(DPOBUX CXEM.
CrpykrypHuii onuc mudposux cxeM. [lonsarrs TestBench monyinb.

Tema 7. Onuc cucnanie ma npouecie. Tunu 3ampumox. Ilonammsa A-
3ampumku npu mooenioganni. Onuc 3sminnux. Ampuoymu ¢ mogi VHDL.

Onuc curnaniB Tta npoueciB. Cran mpouecy. Omnepatop PROCESS. Tunu
3aTpuMOK. [HepiiiiHa 3aTpuMKa KOMIIOHEHTY. TpaHCIoOpTHa 3aTpumka (dac
po3noBcrokeHHs curHainy). Omnepatop WAIT. Ilonarrs A-3atpuMkud  mpu
MozentoBanHl. Onuc 3MIHHUX Ta KOHCTaHT. BUKOpUCTaHHS 3MIHHUX Ta KOHCTaHT.
BiaMiHHICTE MIDK CUTHAJIaMH Ta 3MIHHHUMH.

Tema 8. CunxponHi ma acuHXpoHHI npouyecu, nOC1i006HI ma napaneivHi
onepamopu VHDL. Onuc mpuzepruux cxem na VHDL. Ilonammasa nionpozpam.

CunxponHi Ta acuHxpoHH1 mnporecu. ATtpuOyr EVENT. IlocminoBHi Ta
napanensHi oneparopu VHDL. Onepatop LOOP. Onuc tpurepuux cxem Ha VHDL.
Knacudikauis tpurepis. Cnocodu onucy tpurepiB. Kaptu Kapno. [iarpamu crany.
Tabnuui nepexoni. Yacosi aiarpamu. YMOBHI oniepatopu Ta oneparopu Buoopy (IF,
CASE). ITigmporpamu. Oneparop 0J10Ka.

Tema 9. Ilakemu ¢ VHDL. Konyenuyia euoumocmi onucy ma 00’ckmie 6
VHDL. RTL-cunme3, ocnoeni nonamms. Onuc pezicmpogux cxem.

Omuc B VHDL tunoBux auckperHux cxeM. Ilakern B VHDL. Konmeniis
BUIMMOCTI omucy Ta 00’ektiB B VHDL. Ommc perictpoBux cxem. Ilonsitts RTL.
RTL-cunTe3.



4. CTpykKTy

DA HABYAJBLHOI JUCIHHUILTIHHA

Kinekicts ronmna

Ha3zBu 3mMicTOBHUX MOAYIIB 1 TEM V tomy uncri
Yceboro
b} n nao. c. p.
1 2 3 4 5 6
Moayas 1

3micToBuii MoayJb 1. 3aco0u Ta TEXHOJIOTIi ABTOMATH30BAHOT0 MPOEKTYBAHHS IU(PPOBHUX CHCTEM.
Tema 1. [Iporec mpoekTyBaHHs 3 2 1
KOMIT FOTEPHUX CUCTEM. ICTOpisi pO3BHUTKY.
MeToau Ta 3ac00H MPOSKTYBAHHS
Tema 2. MikpocXeMH IIporpaMoBaHO1 17 2 15
noriku. Knacudikaris ITJIIC. Ctpykrypa
FPGA mikpocxemu
Tema 3. 3araipHi BiToMOCTI 0 IIpoIieci 17 2 15
npoekTyBaHHs1. OCHOBHI €TaIry po3poOKU
npoekTiB Ha [IJIIC. O6nacTi Ta piBHI
MO/ICITIOBAHHSI.
Tewma 4. 3acoOu aBTOMaTH30BaHOTO 13 2 2 9
MPOCKTYBaHHS U(PPOBUX CUCTEM.
3aranpHUN TiAXiJ1 po3poOKH MPOEKTIB Ha
TUTIC B cepenoBunie Quartus II.
Pasom 3a 3micToBuM MojyJsieM 1 50 8 2 40

3microBuii Moayab 2. MeToau Ta MoBH onucy nugposux npoekrie Ha [IJIIC. MoBa

VHDL.
Tema 5. MeTtoau Ta MOBH OmHCY A(DPOBHUX 13 4 2 7
npoektiB Ha [1JIIC. Mora VHDL, ocHoBHI
TOHSATTS
Tewma 6. [ToBeiHKOBHIA Ta CTPYKTYpHUI 18 5 3 10
VHDL-onuc nudposux cxem. [lonsaTrs
TestBench mopymis.
Tema 7. Onuc curHanmiB Ta nporecis. Tumu 18 5 3 10
3aTpuMOK. [ToHATTS A-3aTpUMKU IpU
MojenmoBaHHi. Onuc 3MiHHUX. ATpUOYTH B
moBi VHDL
Tema 8. CHHXPOHHI Ta aCHHXPOHHI 18 5 3 10
MIPOIIECH, MTOCIIOBHI Ta IMapaleibHi
onepatopu VHDL. Omnuc Tpurepaux cxem
Ha VHDL. TloHsTTs mignporpam
Tema 9. [Takeru B VHDL. Konernis 18 5 3 10
BUIMMOCTI orucy Ta 00’ ektiB B VHDL.
RTL-cunres, ocHoBHI MOHATTS. Omuc
PETICTPOBUX CXEM.
Pa3om 3a 3MicTOBUM MOayJieM 2 85 24 14 47
Y cboro roguH 3a AMCHHILTIHOIO 135 32 16 87
5. Temu ceMiHAPpCHLKHUX 3aHATH
No Kinpkicts
Ha3sa temu
3/m TOAMH

1 | He nepeobaueno

Paszom




6. TeMu NpakTHYHHUX 3aHATH

3/

Hassa temu

Kinekicts
TOIUH

He nepeobaueno

Pazom

7. Temn 1abopaTOpHUX 3aHATH

No
3/

Hassa temn

Kinekictb
TOIUH

1) Mogsa VHDL sk nmporpamMHa CHCTEMA.

2) Crpykrypa npoekty. Ciyx6oBe cioBo ENTITY Ta apxiTektypHi Tina.

3) Tunmu manux VHDL. ®i3uuni tumu. CkansgpHi Tunu. MacuBu Ta 3aluCH.
TTigTumm.

4) Omnuc mmppoBux mpoektiB Ha MoBi VHDL B cepemoBuile MPOCKTYBaHHS
nakery Quartus I1.

1) PospobOka iepapxiunux mnpoektiB Ha IIJIIC B cepemoBuile MPOCKTYBAHHS
nakety. Quartus IL

2) Tlomstrs GibmioTeunuit enemeHT. CTBOPSHHS KOPUCTYBAJIBHHUX 010J1I0TEUHHX
€JIEMEHTIB.

3) BukopucranHs MeraQyHKIid Npd PO3pOOKH MPOEKTHUX pilieHb. [TOHATTS
MeradyHKIIisI.

1) ImmemenTanis [TJIIC-ipoekTis.

2) AusbTepHaTHBHI 3ac00M aBTOMaTH30BaHOTO mpoekryBanHs — Xilinx WebPack
ISE.

3) 3acobu cepemoBuIla MpoekTyBaHHsA makeTy Quartus Il mis posramnryBanmHs
NpOEeKTHUX pimenb Ha kpuctaii [IJIIC.

4) 3muaitomctBo 3 Peaktopom nmpusnadeHb (Assignment Editor).

5) 3uaiiomctBo 3 Pemakropom tomosorii (Floorplanner).

1) Mosa VHDL sik mporpaMHa cucrema.

2) Crpykrypa npoekry. Ciyx06oBe ciioBo ENTITY Ta apxiTektypHi Tija.

3) Tunu ganux VHDL. ®iswuni tunm. CkansgpHi TUMA. MacuBH Ta 3alliCH.
ITigTunm.

4) Omuc 1mdposux mpoekTie Ha MoBi VHDL B cepemoBwiiie MPOEKTYBaHHS
nakety Quartus I1.

1) IcHyOYH MOKJIMBOCTI OMHUCY MPOEKTHHX pimeHs Mo VHDL.
2) IloBeniHKOBHUil Ta CTPYKTYPHHIA OIKC MPOCKTIB.
3) YmoBHO-rpadiuHe Mo3HAYCHHS TEKCTOBOTO OMKCY MPOSKTHHUX PIllIeHb.

1) TIporiec Bepudikariii, OCHOBHI eTary Ta HeOOXiIHI KPOKH.

2) Bepudikamiss Ta TeCTyBaHHS NPOEKTHHX  pillleHb  U(PPOBUX  CXeM
MIPEJICTaBIEHUX 3a JOTIOMOT 00 MOBH nporpamyBanHs VHDL.

3) Po3pobka TestBench momyuis.

1) OsHaifoMuTHCS 3 TOJATKOBUME MOXKIUBOCTAMHU MoBr VHDL.

2) CHHXpOHHI Ta aCHMHXPOHHI TMPOIECH, TOCIIJIOBHI Ta MapajesibHi OrnepaTopu
VHDL.

3) Onuc curnamie ta nporeciB. Tunu 3arpuMok. [TOHATTS A-3aTpuMKH TpU
MO/IEJIIOBaHHI.

4) 3HafloMCTBO 3 apU(PMETHKO-TOTIUHUM TIPUCTPOEM. OCHOBHI TTOHATTS Ta JOTHKA
(DYHKIIFOBaHHSI.

1) O3HaiioMUTHCS 3 OCHOBHUMH THIIAMH OOYHCITIOBAYiB, MPEJCTABICHUX B SKOCTI
MeradyHkiii B cepeposuii npoekryBants Quartus II Web Edition 13.0sp1l.

2) PeayisyBaTy BiAMOBIAHO 10 iHIAWBIMyaJdbHOTO 3aBIAHHAM IPHHIIUIIOBY CXEMY
apupmeTHKo-noriuHoro mnpuctporo (AJII), sike Ha miacTaBi KoAy omeparii
BUKOHYE 3af[aHi JIii HaJl OTlepaHIaMu

3) O3HaWOMUTHCS 3 TOHATTSM KOJI OIepaIlii i orepaHaaMu

Pazom

16




8. Camocriiina podora

No Kinekictb
Hassa temu
3/m TOJUH
1 | Po3pobka iepapxiuamx mpoektiB Ha IIJIIC B cepemoBuilie MPOEKTYBaHHS MaKeTy. 7
Quartus 1.
2 | Buxopucranus MeradyHKIIH npyu po3po01i NPOEKTHUX PillleHb 10
3 | Immuemenranis npoextuux pimens Ha IIIIC — Xilinx WebPack ISE 10
4 | IlopiBHSIHHA MOXJIMBOCTEH iCHYyIOUHX MOB ommcy nupposux npoektiB Verilog HDL, 10
JHDL, VHDL Ta iH.
5 | Cranmaptu moBu VHDL (VHDL'87 ANSIIEEE Std 1076-1987; VHDL93 8
ANSI/IEEE Std 1076-1993 -VHDL-AMS Std 1076.1-2007, IEEE Std 1076-2008 -)
6 | EMynsitist poOOTH CXeMH 3 BUKOPUCTAHHS CHTHAJIBHOTO PEJAKTOPY 10
7 | Monyns tectyBanus (TestBench) ans npoekTHuX pilieHb 12
8 | INocnimoBHi Ta napanensHi onepatopu VHDL 20
Pazom 87

9. InauBiayabHi 3aBIaHHSA
He nepeobaueno

10. MeToau HaBYaHHS
[IpoBeneHHs ayTUTOPHUX JIEKIIIH, MPAKTUYHUX 3aHSITh, KOHCYJIbTAIlIN, & TAKOXK
caMoCTiitHa poOoTa CTYJIEHTIB 3a MaTepiaiaMmu, onmyOJiKoBaHUMH Kadeporo.

11. MeToau KOHTPOJIIO
IIpoBeileHHST MMOTOYHOTO TECTOBOTO KOHTPOJIIO, IMIJICYMKOBHUM KOHTPOJIb Y

BUTJISA/II 3QUTIKY.

12. Kpurepii ouiHioBaHHs Ta po3nojia 6aJjiB, siki OTPUMYIOTh CTYI€HTH

Ck1a10B1 HaBYAIBLHOT bamu 3a ogue 3auarrts | KinbKicTb 3aHATH CymapHa KiTbKICTb
poboTtu (3aBIIaHHA) (3aBl1aHb) OaJtiB

3micToBHUIT MOAYJIb 1

Po6GoTa Ha JIeKkmisax 0...1 5 0...5

Bukonanus 1 3aXuUCT 3..5 4 12...20

1a00paTOpPHUX POOIT

MonynbHHI KOHTPOJIb 10...15 1 10...15
3MicTOBHUIT MOAYJIb 2

Po6oTa Ha mekmisx 0...1 5 0...5

Bukonanus i 3aXucCT 3.5 4 12...20

1ab0paTOpHUX POOIT

MonynbHHI KOHTPOJIb 10...15 1 10...15

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

(PP, PK)

Ycboro 3a cemectp 60...100

KoHTpoabs 3HaHE TpU IPOBEICHH] 3aHATH OIIHIOETHCS 33 TAKMMU IITKAJIAMH.
AKTHUBHICTE Ha JIEKIM] 11 YaC BIAMOBIIEH HA MUTAHHI:




— BIJIMIOBIJIb HA TUTAHHS Ta y4aCTh B 0OTOBOPEHHSX - 2 Oamy;
— TIPUCYTHICTH Ha JIEKIIIT - 1 Oaur;
— BIJICYTHICTb Ha JekKiii - 0 6aiiB,
BukoHaHHS 1 3aXUCT 1a00paTOPHUX POOIT:
— IIpW BUKOHAHHI BC1X BUMOT Ta MOBHI BIIMOBI1 HA MTOCTABJICH]I 3alIUTaHHS -
4 6anu;

— HEMOBHI BIJNOBI/II HA MUTAHHS MIPU 3aXUCT1 pe3yJbTaTiB podOTH - 3 Oaiu;

— HEMOBHI BIAMOBI/II HA MUTAHHS 32 3MICTOM 1 pe3yJbTaTaMu poOOTH - 2
Oanu,;

— pe3yibTaTH poOOTH BHKJIAJICHO HE TOBHOMY 00’ €Mi Ta HaJaHO HETIOBHI
BIJIMTOBI/II HA TUTAHHS 110 poboTH -106amm;

— sKIo poOoTa He BUKOHAHA 1 He 3axuieHa - 0 6anis.

Ha moaynpHuil KOHTposib (BChOro 15 OalliB) BUHOCATHCS BCl MPOMCHI 3a
KOHTPOJILOBAHUMU MEPiOj] TEMH, SKI BKIIOUYAIOTHCS B BaplaHTH 3aBaHb, 110 MICTSTh
no 3 nmuTaHHA (10 BCIM TeMaM Ta BHUJaM 3aHATh). MakcuMalibHa KUIBKICTh OajiB 3a
KOXKHE TTUTaHHS - .

CemecTpoBU KOHTPOJIb (3aJ]1K) MPOBOAUTHCS y pa3l BIAMOBH CTYJIEHTa Bij
OaJiB MOTOYHOT'O TECTYBAaHHS M 32 HAsIBHOCTI JOMYCKY 10 3aiiky. [1iq yac ckinagaHHs
CEMECTPOBOIO 3Ky CTYACHT Ma€ MOXKJIMBICTh OTpuMaTtu Makcumym 100 Gasis.

Kpurepii ouiHroBaHHs po0OTH CTYACHTA NPOTATOM CEMeCTPY

3agoBiibHO (60-74). Tloka3arm MiHIMyM 3HaHb Ta yMiHb. BukoHatu Ta
3axUCTUTH /5% nabopatopHux poOit Ta mpoutu 100% TecToBUX 3aBAaHb. BmiTu
aHaJli3yBaTH BHUMOTH IIOJ0 MPOEKTYBaHHS KOMITIOTEPHHX CHCTEM Ta iX €JIEMEHTIB.
BMiTH 4iTKO BU3HAYaTH CKJIAJOBl €JIEMEHTH Ta apXITEKTypy OOYMCIIIOBAIbHOI
CUCTEMHU, SIKa TMPOEKTYe€Tbcs. BoMomiTH 3HAHHAMM B rajy3l ICHYIOYMX METOJIIB,
MIPOTrPaMHO-TEXHIYHUX 3aC001B SIKI BHUKOPHUCTOBYIOTHCS B MPOIECI MPOEKTYBAHHS
KOMITIOTEpHUX CHCTeM. BwmiTu ommcyBatd TpocTi OOYMCITIOBAJIbHI — BY3JH
KOMI'FOTEPHUX CUCTEM 3 BUKOPUCTAaHHAM MOBU onucy anapatypu VHDL.

Joope (75-89). Bosoxith HEOOXiIHUM MIHIMYMOM 3HaHb B raimysi
MPOCKTYBaHHS KOMM'IOTEPHUX CUCTEM JIOCTAaTHIMHU JIJIi CAMOCTIMHOTO PO3B'SI3aHHS
3aJlay cepellHbOi CKIagHoCTi. Bukonatu Ta 3axuctutu 85% nmabopaTopHux poOIT Ta
npoiitu 100% TecToBUX 3aBaaHb. BiNbHO BOJOMITH MPOTPAMHO-TEXHIYHUMH Ta
IHCTpYMEHTAJIbLHUMHU ~ 3acO0aMH  pO3pOOJICHHS  KOMI'FOTEPHUX  CHCTEM  BIiJ
MIOTIEPETHHOTO OTHCY, TECTyBaHHsA Ta iMIIieMeHTamii. Po3B's3yBaTu 3aBmaHHsA Ha
BUCOKOMY pIBHI 3 BHUKOPUCTaHHSIM CY4YaCHUX MIAXOAIB [0 THPOEKTYBAHHS Ta
peKOMeHaIl .

Bigminno (90-100). 3maté BCi KOHTPOJIBHI TOYKH 3 OI[IHKOK «BIAMIHHO.
JlockoHAJIO BOJIOAITH TE€MaMM Ta BMITH 3aCTOCOBYBAaTHM Ha MPaKTUIl OTPUMAaHHI
3HaHHs. Jomomaratu OJHOTPYIMHHUKAM B MPOIIECI OBOJIOMIHHSAM 3HAHHIMHU B paMKax
IUCIAIUIIHHA.
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