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MoBu omnmucy amapaTHUX 3acO0iB € OCHOBHUM YWHHUKOM, IO CHPUYUHSE
CTPIMKHI PO3BUTOK 3QTI3HUYHOTO TPAHCIIOPTY Ta 1HOPACTPYKTypHu. Y TOW caMuii 4ac,
KOJIM TTOTpeOU B MOBaX OMKCY amapaTHHUX 3acOo0iB HA MIAMPHEMCTBAX IO TTOCTABIISIIOTH
o0JIalHaHHS U1 3allI3HUIb 30UIBIIYETHCS, 3 SBISIETHCS MOMJIMBICTH BHUKOPUCTAHHS
abTCPHATUBHUX METOMIB Ta 3aco0iB KOHTPOJIO Ta JIarHOCTHKH B CHCTEMax
3TI3HUYHOTO TPAHCIIOPTY.

Ili muTaHHsS 0COOIMBO TOCTPO MOCTAOTh Ha (hOHI Pi3KOro 301JBIISHHS 3aTpaT Ha
BiJTHOBJICHHSI TTOIIIKO/DKEHUX KOMIT'TOTEPHUX CHCTEM 1 MEPEXK Ha 3aJIi3HHIII.

BuByaroun 1med Kypc, CTYACHTH HE TUIBKH 3pO3yMIIOTh OCHOBOIIOJIOXKHI
MPUHITUIHN 3aM00ITaHHs MMOMTKOMKEHHSI KOIITOBHOTO O0OJIAHAHHS 3aB/ISIKA KOHTPOJIIO
Ta JIIaTHOCTHKHU ajie ¥ HAaBYATHCS 3a JOMOMOTOI0 TECTONPHUAATHOTO Ta €(HEKTUBHOTO
BUKOPUCTAHHS, HOPMH J€PKaBHOI TONMITHKA 3 I1OTO TUTAaHHA B KOHTEKCTI
BIIPOBA/PKCHHS HOBHUX CBITOBUX METOIIB Ta 3aco0iB HAa BHUPOOHUIITBAX IS
3aJII3HUYHOTO TPAHCTIOPTY Y KpaiHu.

Kypc mae Ha MeTi _chopMyBaTH Ta PO3BHHYTH HACTYIHI KOMIETEHTHOCTI

CTY/JIEHTIB!
1. LinHicHO-CMUCJIOBY KOMIETEHTHiCTh ((popMyBaHHS Ta pO3IMIUPEHHS

CBITOIVIA/lY CTYJICHTA B rajy3l CTBOPEHHS arapaTHUX 3aco01B, 3/IaTHICTh JJO PO3YMIHHS
BKJIMBOCTI BUKOPUCTaHHS KOHTPOJIIO Ta A1arHOCTUKH;

2. 3arajbHO KYJbTYPHY KOMIIETEHTHICTh (pO3yMiHHA KYJIBTYPHHX,
1ICTOPUYHUX Ta PETIOHAIBHUX OCOOJIMBOCTEMH, 1110 CKIIATKCS B YKpaiHi Ta 3a ii MeKaMu B
rairy3i MoBU ONUCY anapaTHUX 3ac001B IS 3aJII3HUYHOTO TPAHCIIOPTY);

3. HaBua/jibHO-NIi3HABAJIbHY KOMIIETEHTHICTH ((HOpMyBaHHS y CTyACHTA
3alliKaBJICHOCTI MPO CTaH Ta MEPCIEKTHBH PO3BUTKY HETPAAMULINHUX 1 BIIHOBIIOBAHUX
METO/IIB Ta 3ac001B peaizallii MpUCTPOIiB Ta MpoOIEeMH X BUKOPUCTAHHS

4, Indopmaniiiny KoMIeTeHTHICTb (PO3BUTOK BMiHb CTyAE€HTa [0
CaMOCTIHOrO TOIIYKY, aHalli3y, CTPYKTYpyBaHHs Ta BiAOOPY MoTpiOHOI 1H(OpMalii B
rajiy3i 3a JI0MOMOT 00 CYy4acHUX 1H(QOPMaLIMHUX TEXHOJIOT1i)

5. KoMyHikaTMBHY KOMIIETEHTHICTh (PO3BUTOK Yy CTYACHTAa HaBUYOK
poOOTH B KOMaHI MIJISXOM peaiizailii rpynoBUX MPOEKTIB B raidy3l allbTePHATUBHUX
METO/IIB Ta 3aco0iB, BMIHHSI TIPE3EHTYBATH BJIACHHUI MPOEKT Ta KBaJi()iKOBAHO BECTH
JUCKYCII0 Y AOCTIKYBaHii cdepi);

6. KoMneTeHTHICTL  0COOMCTICHOTO CAMOBIOCKOHAJIEHHSI  (€JIEMEHTH
(b13UYHOTO, TyXOBHOTO M 1HTEIEKTYyaJIbHOTO CAaMOPO3BHUTKY, €MOIIIIHOI caMOperysiii
Ta CaMOIIATPUMKH; TIATPUMKA TIOCTIMHOI JKarm JI0 CaMOBJOCKOHAJICHHS Ta
CaMOMI3HAHHS, IUIAXOM IMOCTIHHOTO MOUIYKY HETPaJMLIMHUX MIIXOMIB 10 MpoOieMu
EHEePreTUYHOI O€3MeKu JAepiKaBu).



Yomy BM MaeTe 00paTu Hei Kypc?

Sxmo Bac UIKaBUTh KOMIT'IOTEPHI CHUCTEMH Ta MEpEeXl, CHCTEeMHE
IporpaMyBaHHs, CIEliali30BaHl KOMIT'IOTEPHI CHCTEMH, 3aXUCT 1H(opmaIri,
apxITeKTypa KOMI ‘IOTepiB, pPO3pOOKa MIKPOKOHTPOJEPHUX NPUCTPOiB, MoBHU
OMHCY anapaTHUX 3ac001B a TaKOXX pOOOTOTEXHIKA, BaM MOTPIOHO came 1ie!

Bin 3100yBadiB ouiKyeThCs: 0a30BE PO3YMIHHS MaTeMaTHKH, JTUCKPETHOI
MaTeMaTuKH, 1H(QOPMATUKHU, KOMIT'IOTEPHOI EJEKTPOHIKA Ta CXEMOTEXHIKH, a
TaKo)X OOI3HAHICTb B MHUTAHHIX KOMIT IOTEPHUX MEpPEKEBUX TEXHOJOTIH Ta
OporpaMHOi  iHXKeHepii, HEOOXiMHMX [UIsI TPOEKTYBaHHA Ta PO3POOKHU
KOMIT FOTEPHUX CUCTEM, TOOTO anmapaTHOTO Ta MPOrpaMHOTro 3a0e3neueHHsl.

[lepmia yacTHHA Kypcy MPUCBSIUEHA MPOEKTYBAaHHS LU(DPOBUX MPUCTPOIB,
Jpyra YacTHHAa TPHUCBAYEHA MOBAM OINUCY amapaTHUX 3aco0iB, Ta TpeTs -
TECTONPHUAATHOMY IPOEKTYyBaHHIO I poBux npuctpois Ha [JIIC.

Komanna BukiamauiB 1 Baili Kojerd OyayTh TOTOBI HaaaTh Oyab-sKY
JIOTIOMOTY 3 JE€AKMMH 3 HalOUIbII CKJIAJHUX AaCHEeKTIB KypCy IO EJEKTPOHHIH
noITi, Ha Gopymi (IaTu TINEPCCUIIKY Ha (HOpyM, SKIIO TaKUW mependadyeHuit) i
0coOucTo - y poboumii yac.

Orasig kypey

Lle#i kypc nmae cTyneHTaM TIIMOOKE PO3YMIHHS METOJIB Ta 3aCO0IB OMUCY
amapatHuX 3aco0iB - BiJ TPAgUIIAHUX JO CYNEPCyYaCHUX Ta MOKIUBOCTEH
MOJAJIBLIOr0 3aCTOCYBAaHHA 11 MOTEHIIATY JJI TOTPeO KOMITFOTEPHOI 1HKEHEPIi.

Kypc cynpoBomKyeTbcss TEKCTOBUM MarTepiajioM, TNPE3CHTALisIMH Ta
rpynoBuMu  3aBAaHHsIMH. CTyAeHTH MaTUMyTh MOXJIUBICTh 3aCTOCOBYBATH
OTpUMMaHI1 3HaHHS Ta BUPINIYBATH MPAKTUYHI 3aBJAHHS MPOTITOM OOTOBOPEHb B
ayJIUTOPIi Ta pO3pOOKU MPOEKTY 3 MOB OMUCY anlapaTHUX 3aCO01B JJIs 3aT13HMIII.

MoBu onicy anapaTHuX 3ac00iB/ cxema Kypcy

Jlexmii

3anpoiieHi JeKTOpH

JloBinkoBHi MaTepial

[Ipesenrarii

OOroBopeHHs B ayiuTopii

I'pymoBi 3aBiaHHS

Homipkyi

Exckypcii

Buxkonaun

[nnuBinyanbH1 KOHKYJIbTALIT

[HnuBinyanbHi 3aBAaHHS

3aiik / ek3aMeH

Pecypcu kypcey
[IpakTuuHi 3aHATTS Kypcy nependadaroTh BUKOHAHHS TPYMOBUX MPOEKTIB 3

OIKCY amapaTHUX 3aco0iB JJIsi TOTped BUpOOHUIITBA (Tpymnu Bix 2X 10 3 ocib) Ta
MIPE3EHTAIlII0 BIACHUX MPOEKTIB B KiHII Kypcy. [IpoekT diHami3yeThcss KOPOTKOIO
poOoToro. BuKOHaHHS 3aBlaHHA CYIPOBO/KYETHCS 3aHYPEHHSIM Yy CYMDKHI



JTUCHMIUIIHY, 110 JOMOBHIOIOTH T€MHU, Ta (OpPMYye y CTyAeHTa iHPOpMaIliiiHy Ta
KOMYHIKaTUBHY KOMITETEHTHOCTI.

Pecypcu kypcey

Indopmariis mpo Kypc po3milieHa Ha caiTi YHiBepcuteTy (do.kart.edu.ua).

JlolaTKoBHI MaTepiasl Ta MOCUJIAHHSA Ha €JIEKTPOHHI PeCypcH JAOCTYIHI Ha
caiTi YHIBEPCUTETY y PO3AUTI «JIUCTAHIIIHE HABYAHHS MOPS 13 TUTAaHHIMU, HaJ
SKAMH HEOOX1IHO TMOMIPKYBaTH TiJl Yac MIiATOTOBKH [IJI1 OOrOBOPEHHS B
aynutopii. HeoOximHa miaroroBka MOBMHHA OYTHM 3aBeplleHa J0 MOYaTKy
HacTymHoi Jekuii. Ilin 4ac OOroBOpeHHS MU 3alpONOHYEMO BaM KPUTHYHO
MOMIPKYBaTH HaJ THM, SIK BUKOPHUCTOBYIOTHCSI METOAM Ta 3aCO0M KOHTPOJIO Ta
JIaTHOCTHKU KOMIT IOTEPHUX CHCTEM Ta MepeX B YKpaiHli Ta CBITI Ta SK
IPUCTOCYBATH AlTbTEPHATHBHI Ta CymepcydacHi METoau Ta 3acobu MoBu ommcy
amapaTHUX 3aco0iB 10 MOTpeO 3aJi3HUYHOTO TpaHCIopTy. Bu moBuHHI OyTH
FOTOBUMU JIO JTUCKYCId Ta MO3KOBHUX INTYpMIB — MM XOYE€MO 3HATH, IO BHU
nymaere!

IIpuxaaam nuTaAHb AJ151 00rOBOPEHHS JOCTYIHI HA CJIaidiax BiANMOBITHMX
npe3edTaniii. Och JesK1 3 HUX:

1. BuzHaueHHs cuCTeMU-Ha-KpUCTall. Y3aralbHEeHa apXITeKTypa CUCTEMU-
Ha-KPHUCTAI.

2. TexHonoris MPOEKTYBaHHS CUCTEM-HA-KPUCTATI.

3. [Ipobnemu 1 mepcneKTUBU PO3BUTKY CUCTEM-HA-KPUCTAJII.

4. TexHOJOTr14H1 IIaTPOPMHU peanizalli CucTeM-Ha-KpUCTall.

5. PekoHirypoBaHi i nporpaMoBaHi CHCTEMU Ha KpUCTaJl.

6. Cuctemu Ha IPOrpaMOBaHUX KPUCTAIAX.

/. CTaH pUHKY CcHellali30BaHuX 1 YHIBEPCAIbHUX CUCTEM Ha KPUCTAII.

8. IMopiBusutpHa xapaktepuctka [JIIC pisanx BupooHuKiB - Xilinx, Altera,

Lattice?

9. 3aranpHa nopiBHsibHA xapaktepuctuka [1JIIC 3 apxitexktyporo CPLD 1

FPGA?

Temu Kypcy

MoayJab Nel Beeaennsi B apxirexktypy IJIIC

1 Beegenns B apxitekrypy IIJIIC

2 [Iporpamyema Jorika Ta CIeliali3oBaHl CXEMHU.

3 Knacudikarrist HalmpocTimmx nporpaMmyBaibHux npuctpois: [TI13Y,
[TJIM, TIMJI

4 Mikpocxemu FPGA dipmu Xilinx

5 ApxiTeKkTypa MIKpOCXEMH, JOTTYHUI OJI0K

6 Apxitekrypa CPLD ¢ipmu Altera. Mikpocxemu cepii Flex.

7 ApxiTektypa MikpocxeM Spartan 3E 1 Spartan 3A. Apxitekrypa
HaJaro/pPKyBaJIbHUX TUTAT

MoayJb Ne2 MoBu onucy anapaTHUx 3aco0iB

8 BBeieHHS B CHHTE3 CXEM 3 BUKOPUCTAHHIM MOB OIHCY anaparypu.
[Iporpamu cuHTE3y.

9 Etanu npoekTtyBaHHs npuctpoiB. [HcTpymenTu linting. [TimMuoxxuHa
koHCTpyKuin VHDL



10 ITinmMuoxuHa koHCTpYKIid VHDL, 1110 cCUHTE3y€eThCs: CHHTE3 OMEepaTopiB

11 Knacudikaris I1C.

12 Knacudikaris IIJIIC o cnemianizaiii, apXiTeKTypi, piBHEB1 1HTerpariii,
KpPaTHOCT1 MPOTpaMyBaHHS.

13 Xilinx - cBitoBwuii miaep mo BupooOHuiTey FPGA dipma Altera

14 Knacudikaris 3anaM'ssTOByIOUUX TMPUCTPOIB 3 MOTIISIAY JOCTYITY J0
iHdopmMmairii. Pi3Ha apxiTekTypHa opraHizaiis mam'sti: npoektyBanns FIFO, LIFO,
CAM.

15 TlepcneKTuBHI TEXHOJIOTii PO3POOKH MaM'aTi Ta KOMIOHEHTIB CUCTEM.

Jucrumurina 0a3yeThCsi HA OCHOBHHX TIOJOKEHHSX Kypcy Komm’rotepna
CJICKTPOHMKA Ta MIKPOCXEMOTEXHHKA, B CBOIO YEpry ii METOI0JIOTis MOOYyI0BU
U(QPOBUX TPHUCTPOIB 32 JOMOMOTOK MOB ONHUCY amapaTrypud BUKOPHUCTOBYETHCS
npu BukiagaHHi aucuuiuniau [IpoektyBannsa nudpoBux npuctpoiB Ha [IJIIC Tta
BUKOHAaHHI 0akajaaBpCchkoi KBamidiKaIiifHoi poOOTH.

JlabopaTopHi 3aHATTS:

OLIHIOITECA 3a IMIJATOTOBKOK Ta BHUKOHAHHSAM JIabOpaTOpHOi poOOTH 3
OTpUMaHHAM Ta OOpPOOKOIO pe3yJbTaTiB EKCHEPUMEHTY i (QOopMyIIIOBaHHIM
BHUCHOBKIB, CTYIIEHEM 3aIy4EHHS Ta CTHCJIOI Ipe3eHTallli OTpPUMAaHUX PE3yJIbTATIB
Ta BUCHOBKIB. MakcuMaibHa cymMa cTaHOBUTH 50 OauiB.

[Ipomymieni nabopaTopHi pPoOOTH MOMIMBO BUKOHATU B MOJYJIBHHUM
TUXACHb 32 OKPEMUM TpadikoM (Imiciisg MPOBEACHHS TECTYBAHHS).

MoayiabHe TeCTYBaHHS:

OIiHIOIOTECS 32 BIpHHUMH BIAMOBIISIMH Ha TeCTOBI MomynbHI mutadHs (10
NUTaHb B TECT1, KOXHA BIpHA BIANOBIb OLIIHIOETHCS B 4 O6ann).

MakcumMaiibHA KUIBKICTh CTAHOBUTH 40 0aJ1iB 32 MOIYJIb.

[cniut:

° CryneHT oTpumye 3aiik (iCIUT) 3a pe3yJibTaTaMi MOJYJbHOTO 1-TO Ta
2-r0 KOHTPOJIIO MUISIXOM HaKOMWYeHHs OaiB. MakcumanbHa KUTbKICTh OaliB, SIKY
MOK€ OTPUMATH CTyAeHT cTaHOBUTH 100 (10 60 6aniB MOTOYHOTO KOHTPOJIIO Ta JI0
40 GaniB tectyBanHs). CepenHe apupMeTHIHE CYMHU MOJYJIBHUX OIIIHOK CKJIaJIa€e
3aJiKOBUM Oain. SIKmo ctyaeHT oTpuMaB oaHy 3 Takux ouiHok ECTS Fx, D, B i
Mae Ha MeTi il MIJBUINUTH, TO BIH MPOBOIAUTH J0JIATKOBE ITPOIPAIFOBAHHS
Marepially, W HampaBJSIETbCA HaA ICOUTI Uil BIANOBIAI Ha  3aBAaHHS
€K3aMEHaIIHHOTO OLIeTy.

Komanjaa Bukiagavis:

Bbyrenko Bononumup MuxaitnoBuu (kaHauaaT TEXHIYHUX HAYK, TOLIEHT),

Konraktu: +38 (057) 730-10-62, e-mail: butenko@kart.edu.ua

Kopexc akagemivHol 100poyecHOCTI

[Topymennss Kopekcy  akanemiuHOi  J1IOOpOYECHOCTI  YKPaiHCHKOTO
JIEP’)KaBHOTO YHIBEPCUTETY 3aJII3HUYHOTO TPAHCTIOPTY € CEPHO3HUM MOPYIICHHSM,
HaBITH SIKIII0O BOHO € HEHaBMUCHUM. 30KpeMa, gotpuManHsa Komekcy akamemidHoOl
noopouecHocti YrpIY3T o3nagae, mo Bcsg poOOTa Ha ICMUTAX Ta 3aiKax Mae
BUKOHYBATHUCS 1HAUBITyabHO. [1i1 9ac BUKOHAHHS CaMOCTIHHOI poOOTH CTYJIEHTH
MOXXYTh KOHCYJBTYBAaTUCS 3 BUKJIaJa4aMy Ta 3 1HIIMMH CTYJICHTAMH, aJie¢ TTOBUHHI1
CaMOCTIIHO PO3B’SA3yBaTH 3aBJaHHS, KEPYIOUNCh BIACHUMHU 3HAHHSAMH, YMIHHAMHU
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Ta HaBu4kaMu. [locunmaHHsS Ha BCi pecypcHw Ta JKepena (HalpuKIaz, y 3BiTax,
CaMOCTIMHMX poOOTax YW MPE3CHTAIlisAX) MOBUHHI OYTH 4YITKO BHM3HA4Y€HI Ta
oQopMJIEH] HAJICKHUM YMHOM. Y pa3i CMiJIbHOI pOOOTH 3 IHIIMMU CTyJACHTaMU HaJl
BUKOHAHHSM IHAWBIAyaJlbHUX 3aBllaHb, BU TIOBHHHI 3a3HAYUTH CTYMiHb iX
3QJTy4€HOCTI 0 pOOOTH.

IHTeraIIiH CTyIleHTiB i3 00MeKeHUMH MOKJINBOCTAMHU

Buma ocBita € TpoOBITHUM YMHHUKOM TiJABHUIIEHHS COIIAJIbHOTO CTaTycCy,
JOCATHEHHSI JyXOBHOI, MaTepiaibHOT HE3aJeKHOCTI 1 coIiaii3amii MoJoal 3
oOMekeHMMH (YHKITIOHATbHUMHA MOJKJIMBOCTSMH W BioOpa)xae CTaH PO3BUTKY
JIEMOKpPaTUYHHX MPOIIECIB 1 TyMaHi3allli CyCHijbCTBA.

Jlist iHTerpamii CTYACHTIB 13 OOMEXEHUMH MOKJIMBOCTSIMH B OCBITHIM
nporec YKpaiHChKOTO JIEP)KaBHOTO YHIBEPCUTETY 3ali3HUYHOTO TPAHCHOPTY
CTBOpEHA CHUCTeMa JWUCTAHI[IHOTO HaBYAaHHSA HA OCHOBI Cy4aCHUX MEAaroridyHHX,
1H(QOpMaIITHUX, TEIEKOMYHIKAIIIMHUX TEXHOJIOTIH.

Joctyn g0 MarepiaiiB JUCTAHIIWHOTO HABYaHHS 3 IOIO KYpCy MO>KHA
3HaWTH 3a mocuianHsaM: http://do.kart.edu.ua/

Busnauenns Ha3su 3a 3a 100 ECTS
JIep>KaBHOKO Busnauenns Ha3Bu 3a mkainoro ECTS OaJILHOIO LK

MIKAJIOFO( OITIHKA) mkanow |
BigMinno — BifMiHHE BUKOHAHHS JIUILE 3

3APAXOBAHO | —AMUIHO ~ BUIMI 90-100 |A
HE3HAYHOIO KUIBKICTIO IIOMHJIOK
[Ly:xe 100pe — BHIIIE CEPEeTHBOTO PIBHA 3 82-89 |B
KUJIBKOMA ITIOMHJIKAMU

3APAXOBAHO
[1o6pe — B 3arajibHOMY MpaBWIbHA poOOTa 3 75.81 |C
MEBHOIO KUTBKICTIO IPYOMX OMUIIOK
3a/10BiJILHO - HEMOraHo, ajic 31 3HAYHOIO 69-74 |D
KUIBKICTIO HEIOJIKIB

3APAXOBAHO
J0CTaTHBO — BUKOHAHHS 33JJ0BOJIbHSE 60-68 E
MiHIMaJIbH1 KpUTEPii
He3a10BijIbHO — MOTPIOHO MOMPAIIOBATH TIEPET
TUM SIK OTPUMATH 3aJiK (6€3 MOBTOPHOTO 35-59 X

HE3APAXOBAHO | BUBYEHHS MOJIyJIs)
He3anoBijibHO - HeoOXilHA cepiio3Ha <35 -
nojajbia podoTa (MIOBTOPHE BUBYEHHS MOTYJIS)
3aBaaHHs Ha CaMOCTIHHY poOOTY BCTAaHOBJIIOE BUKJIaad.
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