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AKTYaJBHICTh TeMH JucepTauil

Cepen yci€l MHOXHHH CHCTEM YIPaBIiHHA 3HAUHY YacTHHY CKIaJarTh
CHCTEMH IIOTIYHOTO YNPABIiHHSA, Y SKHX KEPYyHOdli CUTHaIM NPUMMArOTh 3HaYCHHS
JOTIYHOTO HyNs ab0 OJWHHMII B 3aJEXHOCTI BiJl TPAaHMYHHMX 3HAYEHH (I3UIHHX
BEJMYMH, 1[0 BH3HAYAIOTh JaHi mapaMerpd. J[s TeXHIUHOI peaslisamii 3a3HauYCHUX
CHCTEM HaiGITbII IPHAATHOK € MoJenb KiHueBoro aproMara (Finite State Machine,
FSM), a Bi3yanrbHHM TMOJAHHSM AIrOPATMY (GYHKIIOHYBaHHA € Tpad Nepexofis.
BinMiHHOK OCOOIMBICTIO aBTOMATiB JIOTIYHOTO YIPABIiHHA € HAaABHICTH Cepell
BXiHUX CHTHAIB HE TUIBKY OMOBIIYBaJILHMX CUTHAIIB OINlEpalliiiHOro aBToMara, a u
30BHIILHIX MO BiIHONIEHHIO 10 KEPOBAHOI CHCTEMI IOl 30BHILIHBOTO CBITY, AK1 1714
ANTOPUTMY YIPABIIIHHA € IIepepUBAHHIMH.

Kinmesi kepyloui asromMard GYyHKIIOHYIOTE B aBTOMAaTHOMY 4aci, SKHH
BU3HAYAEThCA TAaKTaMH pOOOTH aBTOoMaTa. AJle OUILIIICTh pealbHUX CHUCTEM
JIOTYHOTO YIPABIiHHS B3a€MOMIIOTH 13 30BHIIIHIM CBITOM B METPHYHOMY 44aci, TOOTO
€ CHCTEMaMH pCaIbHOTO Yacy Ta ONMCYIOTBCS MOJENAMH YacoBHX aBTOMATIB.
Bimomo, mo mabiaoH KiHIIEBOrO aBTOMAaTa Ha MOBaxX ONMCY amnapaTypd € MIMPOKO
IOIMPEHOK MOZEIUII0 JUId Takux cucteM. llpu BUKOPHCTaHHI aBTOMAaTHOIO
a6I0Hy BaXKITMBO PO3YMITH, L0 MOBEMIHKA LUILOBOI CUCTEMHU 3AIIEKHUTH B1JI TIOA1H,

mo BinOyBalOThCA B 30BHIIIHBOMY CEPENOBHMILN, Ta BHKOPHCTOBYIOTHCSA JULS




MOJICIIOBaHHA Iepexony 3 omHoro crany FSM po inmoro. Jlo uucina mnomid
BIJHOCATHCA CHMTHAOM, BHKIMKH, BHTIKaHHS IEBHOrO IIPOMDKKY 4Yacy, 3MiHa
TEXHIYHOTO CTaHy TOLIO.

IIpu 1bOMY CJiJl BpaXxOByBaTH, 10 HAHOUIBLI CKJIAJHUM 1 BATPATHUM €TaIloM B
CyJaCHOMY UMK IIPOEKTYyBaHHS UH(PPOBHX IHPUCTPOIB € (QYHKUIOHANBHA
Bepudikallis, ToOTO mpouec BHABICHHA, JOKalli3allii Ta YCYHCHHS NOMHIOK B
MOJIENAX pi3HOTO piBHA abcTpakuii cnenudikamii, Ha mo BuTpadaeTbes a0 70%
3araJIbHOTO 4acy NpOeKTyBaHHsA. JOCITiMKeHHsS B ramysi po3poOKH HOBHX METOLIB
sepudikanii MOBHMX MoJeliell YacOBHX aBTOMATIB € aKTYallbHOI Ta MPaKTHYIHO
3HAYYIIOK0 3aJauero.

Meto0 nmuceprailii € pospobka Mofeneif, MeTOJiB Ta IHCTPYMEHTAIbHHUX
3ac06iB IPOEKTYBAHHS, BEpH(iKaIlii Ta MIarHOCTHKM CHCTEM PeaibHOTo 9acy Ha Oasi
Mojieneil KiHIIEBHX aBTOMATIiB 3a JONOMOrOK HPOBAJDKEHHsS IIAaOIIOHIB Ha MOBaX
OIHCY anapaTypH, AKi BAKOPHCTOBYIOThCSA JIUI CUHTE3Y NPHUCTPOIB PEabHOrO Yacy.

J{11s1 IOCATHEHHS TOCTaBJIEHOT METH aBTOPOM BUPINIYIOThCS TaKl 3aBHaHHA!

— pospo6nenns HDL-ma6nonis (Hardware Description Language) Ha 6asi
JMCKPETHUX aBTOMATiB I8 pO3B’SI3aHHSA 3aBJaHHA TNPOEKTYBaHHS LU(POBHX
TIPUCTPOIB PEanbHOIO 4acy,

— po3pobreHHs MeTofiB Bepubikalil TEMIIOPATbHUX MapaMeTpiB KIHLEBHX
yacoBUX Ha 0a3i amapary acepriiii;

— pO3POBIIEHH METOMIB TECTONPHIATHOrO MPOCKTYBAHHS KIHLEBHX YaCOBHX
ABTOMATiB 32 pAaxyHOK BBEJIEHHS anapaTypHOi HAaJIMIIKOBOCTI Ha eTami
IPOEKTYBaHHS;

— pO3pOOJIEHHs TIPOrPaMHOr0 KOMIUIEKCY aBTOMATH3allll 3alpOoNOHOBAaHUX
METO/IiB Beprdikallii Ta IPOEKTYBAaHHS.

TakuM 9YMHOM, Tema, MeTa Ta IOCTaBJIeHi 3aBIaHHS AUCEpTalliiHOi pobOTH
IMmennynoro K.10. € akryanbHUMH.

XapakTepHCTHKA PoGOTH
Jlucepramiiftaa po60Ta € 3aBepIICHOI HAYKOBOMW Ipaleio 1 CKIATaeThCsA 31

BCTYNY, YOTHPbOX PO3IiNTiB, BHCHOBKIB, CIIHCKY BHMKOPUCTaHHX JUKEpel i3 102




HalMeHYyBaHb (9 ¢.) Ta 1OHaTKYy.

VY BeTynHiif 4acTHHI OMHCAHO aKTYaJbHICTH JOCIKEHHS Ta HOro pHUHKOBY
NpuBa0IUBICTE; OMHCAHO O00’€KT, NpeaMeT, MeTy Ta 3aBIaHHA JOCIIDKEHHS;
MepeiueH0 HayKOBO-TIPaKTHYHI pe3ylbTaTH, BHCBITIEHO iX HAayKOBY HOBHU3HY Ta
NPAaKTHYHY [IHHICTh; HABEAEHO BIJOMOCTI MpO anpobaliio Ta pea3allio
pe3yJsbTaTiB poOOTH, a TAKOXK XapPAKTEPUCTHKY IyOJIKamiil Ta OCOOHCTHH BHECOK
37100yBaya.

Iepmuii po3ais TMCEPTaIHHOTO AOCTIHKEHH MPUCBAYEHO OTIALY CY4acHOIO
CTaHy rajly3l aBTOMAaTH3allil TPOEKTYBAaHHS IM(PPOBUX INpHUCTPoiB. PosrimanyTo
MIUTaHHA TPOEKTYBAHHSI CHCTEM pEaIbHOI0 Yacy 3 BHKOPHCTaHHAM MOB OITHCY
armapaTypd Ha OCHOBI aBTOMAaTHHX I1abJIOHIB.

[TokazaHo, IO y PI3HUX Taly3sax IIPOMUCIIOBOCTI ICHye Kiac 3ajad, sKi
aHANi3yIOTh HE TUILKKM (DAKT HACTAHHS 30BHIIIHIX NOJIH, aje i TpUBANICTh TaKHUX
nonif. Po3risHyTO METOAM BUPIMIEHHSA TaKMX 3aJad 3 BUKOPHCTAaHHAM 4YaCOBHX
ABTOMATIB, X NMPOEKTYBAHHS 3a JIOIIOMOTOI0 MOB OIMCY anapaTypu. I[IpoaHanizoBaHo
pOIEAYPH MPOBEICHHS T1arHOCTHIHHAX eKCIIEPUMEHTIB Ha/l YaCOBUMH aBTOMATaMH.

[IpoananizoBaHo MeTOmH acepliiiHoro mnpoektyBanHa HDL-monened, sxi
6a3yroThcs Ha po3mmpenHi HDL-koxy IMpHCTPOIO JOJaTKOBHMH BEpH(IKaIliHHUMU
KOHCTPYKILSIME — acepIlissMH, sSKi BHKOPHCTOBYIOTBCA JUIA TIEPEBIPKM MOBEIIHKH
uuQpoBOro MPHCTPOIO AK IJI Yac MOJMENIOBAHHsA, TaK 1 MmO 9ac TeCcTyBaHHS.
[Toka3aHo, 110 BUKOPUCTAHHS acepliii CYTTEBO 3MEHIIYE 4ac MOIIYKY MOMMIKH B
HDL-xoai 1o pieas HDL-koHCTpyKILii.

[TpoBenenwuii 3n00yBayeM aHalli3 JITEpaTypHUX [HKEpEN MoKa3as, 0 MUTaHHA
IPOEKTYBaHHs IM(POBUX NPUCTPOIB JIOTIYHOTO YNPABIIHHS pPEalpHOro 4acy 3
BUKOPUCTAHHAM aBTOMATHHMX IIa0JOHIB Mac HEBHBYEHI MUTaHHA, a came 0O0poOKy
30BHINIHIX MOAIH 3 HeJeTepMiHOBAHOIO TPHUBAIICTIO, MHUTaHHA Bepudikauii Ta
IlarHOCTUKH, a Takoxk mobdynoBa HDL-Mozneneil JErKOTECTOBAaHMX —4YacOBHX

aBTOMATIB.




Ha ocHOBi 1p0ro anamizy chopmylibOBaHi I i 3aBOaHHS JOCHIIKEHHS,
CTIPAMOBAHI Ha Po3poOKy Mojeneil 1 MeToAiB AN BepHdikalil 1 TECTONPUIATHOTO
POEKTYBAHHS aBTOMATHHUX CHCTEM JIOTIYHOTO YIPaBIIHHS PeanbHOro uacy.

Y apyromy po3miji posriifHYTO HHTaHHsS IMPOEKTYBAHHSA CHCTEM JOTIYHOIO
YTIpaBIiHHA pPealbHOTO Yacy 3 BUKOpUCTaHHAM aBToMaTHUX HDL-mabioHis.

BBezeHo JBa HOBHMX KJacH MPHCTPOIB pealbHOTO dYacy - HPUCTPOi, sAKi
GyHKUiOHYOTE Ha ©0a3i MOAIA i3 TEBHOK TPHBAIICTIO B 4Yaci Ta MPHUCTPOI,
(pyHKUiOHYBAaHHS SIKMX 3aJ€XUTh BiJ CIIBBIIHOIIEHHS TPHUBAJIOCTI MOAIi Ta BIKHA
[IPUHOMY.

Jlns HOBHMX KiaciB mpucTpoiB BBemeHo aBromarHi HDL-mabnoHn Ha MOBI
Verilog. 3amnpornoHoBaHi mabioHd Oyl0 BHKOPHUCTAHO Ha TECTOBUX IPOEKTaX 3
cuntesoM y CAIIP Vivado 3 BHKOpPHCTaHHSIM CHCTEM Ha Kpucram (System-on-a-
Chip, SoC) cimeiicts Zynq 7000 ta Xilinx s FPGA XC3S500E-5fg320 ta CPLD
XC9572XL-10-TQ100. ABTOMAaTHM30BaHHH CHHTE3 Ta IMOCT-CHHTE3 MOJCIIHOBaHHS
MiATBEPAMIIM PaNe3qaTHICTh 3alIPONOHOBAHMX IIAa0IIOHIB.

Y TpernoMy PpoO3Iidi pO3rNITHYTO THTaHHA AaCepUIHHOrO MpPOEKTYBAHHS
TMPUCTPOIB JIOTTYHOTO YIIPABIIHHS peaibHoro yacy. IIpoananizoBaHo iCHYHOYl METOAH
PO3CTaHOBKA aCEPUiHMX TOYOK Yy aBTOMAaTHMX MOJENAX, 1 3alpolOHOBAaHO
eBPUCTMYHMI crocid po3ctaHoBKM acepiii y HDL-Mozensx TeMmnopanbHHX
aBTOMaTiB. Po3pobneHo mrabnoHu BepUQIKalil TEMIOPATBEHHX XapaKTEPUCTHK
YaCOBMX AaBTOMATIB 3aJIEXKHO BiJl XapakTepy TeMIIOpaJbHMX MEPEXOAiB Ha MOBI
SystemVerilog Assertions (SVA).

Po3pobneHi IabJIOHM MOKPMBAIOTH BCI MOXKIHMBI  CLEHApli MOBEIIHKH
aBTOMATHOI MOJIETI: YacOBi Ta YMOBHO-YAaCOBI Mepexou, 00poOKy 30BHIIIHIX IOIIHA
IIpY HAABHOCTI BIKHA NpHUiioMy Ta 0GpoOKy HoJiH i3 MiHIMAIbHOIO TPHUBANICTIO.
EdeKTUBHICTh TaKOTO MiAXOMy, KU CYITEBO cnpoulye momyk nomuikd y HDL-
KOi, OyJI0 MOKA3aHO Ha MPUKIaTaX TECTOBUX IPOEKTIB.

YerpepTHil PO3AIN TPUCBAYCHO NHTAHHIO TECTONPHAATHOIO IPOEKTYBAHHA
YaCOBUX KEpYIOYMX aBTOMATIB 32 PaXyHOK BBEJICHHA alapaTHOI HaJUIMLIKOBOCTI Ha

erami HamucagHs HDL-kojy. 3anponoHoBaHui MiAXi Ja€ MOXIUBICTE BCTAHOBHUTH




aBToMar y OyIab-aKHil cTaH 3a (n-1) TakTiB, ¢ N-KIJIBKICTh CTaHIB aBTOMaTa. 3 TOUKH
3opy HDL-komy cyTh cmocoOy moisrae y po3IIMPeHHI BXIAHOTO andasity Ta
BBEJICHHIM JIOJATKOBHX KOHCTPYKIIi if.

[TpoananizoBaHO pi3Hi THIHM TEMITOpPAJBHUX IMEPEXOMIB Ta iX Moaudikauis, a
TAKOX allapaTHi BUTPATH, sKi BUHHUKAIOTH MPU BBEIEHI JoaaTkoBux ayr. Ha ocHOBI
METO/y BBEJIECHHS MOAATKOBMX Ayr Ha TEMIIOpalbHOMY Tpadi 3anporoHOBaHO
MaTEMaTUYHUI amapar ausd 1oOyAoBM ONTHMalbHOTO WHKIy [‘aMminbToHa mpH
MIPOBEIICHHI JI1arHOCTHYHOTO EKCIIEPUMEHTY.

VY 10aaTKax HAaBEIEHO JOBiIKH PO BIPOBAUKEHHS pe3yNbTaTIB AUCEpTALil.

IIpakTH4YHA 3HAYYIIICTL OTPUMAHMX B TIPOIECi BUKOHAHHA IOCIIKEHb
PE3YNBTATIB MOJIATaE B PO3poOIll METOAIB MOJENIOBAHHS MIPUCTPOIB PEAbHOTO Yacy,
a TaKOX METOMIB IX TECTyBaHHs, IO MiATBEPIXKYEThCS MOCTAaTHBOK KUIBKICTIO
TIPOBEICHUX EKCIIEPUMEHTIB, TOYHICTIO PO3PaXyHKiB, anpo0allicro pesyibTaTiB Ha
MIJKHAPOIHHX HAayKOBO-TIPAKTMYHUX KOH(QEPEHLIAX, BIPOBAIKEHHAM PE3YIbTATIB B
OCBITHIM MpoIlec Ta MPOMUCIIOBICTE.

PesynbraTi qucepraiii B CKiIagl METOMIB NPOEKTYBAHHS MPHCTPOIB PEANBHOTO
yacy BOpOBa/pKEHi B HaBYalbHWH mporec XapKiBCbKOTO — HALliOHAIBHOTO
YHiBEpCHUTETY panioeleKTPOHIKH (aKT Npo BOpoBakeHHs Bij 25.01.2024).

Ha ocHoBi pesynbTaTis pociimkenns Ha mignpuemctsi TOB «TIMIEB»6yno
CTBOPEHO TNpPOTPaMHMI MOJIyJh i3 BUKOpPUCTaHHAM (peiimBopka Molybden Ha
3aMOBJIEHHS KJIIEHTA 3 Taly3i aBToMartu3allii mpockTyBaHHs enexkTpoHiku (Electronic
Design Automation, EDA) Juist po3po0ieHHs MOMENEH JIOriYHOro KepyBaHH:A
peanbHOro uacy. I[IporpaMHUH MOJylhb BHMKOPHCTOBYETHCA JUL1 CTBOPEGHHA Ta
Bizyanizamii TemmopaisHUX TpadiB mepexolis Ta momanbioi reHepauil HDL-komy
MOJIEIi TIPHCTPOIO, IO PO3POOIAETHC (KT PO BIpoBalkeHHs Bia 12.04.2024).

Ha ocHOBi BUKJIaJ€HOI0 BUIIlE MOKHA 3pOOHTH TaKi BUCHOBKH.

HaykoBa HOBH3HA POGOTH BU3HAYAETHCA TAKUMH MOIOKEHHAMU:

—  ymepure 3anpoIloHoBaHO Mojeni Beprdikalii TeMIOpalbHUX NapaMeTpiB
YacoBMX ABTOMATIE 3 JOIIOMOrOK0 amapary aceplidi Ta (opMalbHUX METO/IB

Bepudikallii, IO CyTTEBO CKOPOTHJIO JOBXKHHY Ta 4Yac JiarHOCTHYHOTO




€KCIIEPUMEHTY 3aBISKH IMiIBUIIECHHIO CIIOCTEPEKYBAHOCTI KOKHOTO CTaHy KiHIEBOTO
aBTOMATY, @ TAKO3K J03BOJIIIO MiJBUIYBATH SIKICTh TECTY;

— OTpUMAN TMOJANBIIMH PO3BHTOK MOAENl Ta METOAH MOJIEITHOBAHHA
nu@pPOBUX CHCTEM JIOTIYHOIO YIPABIiHHA 3 OOpPOOKOI0 3OBHIIIHIX IIOLIH 3
HEIETEPMiIHOBAHOK TPUBAJIICTIO, 1[0 a0 3MOI'Y 3HAYHO PO3IIHPHTH KA TOMIEBUX
IPUCTPOIB JIOTIYHOTO KEPYBaHHA, sSKi MOXYTH OYTH TPENCTAaBICHI YaCOBHMH
ABTOMATHUMH MOJEIISIMH;

— HabylM NOAAIBUIAA PO3BHTOK MOJENi MOOYIOBH JIETKOTECTOBAHOIO
YacOBOTrO aBTOMATy HAa OCHOBI BBEJIEHHs anaparTypHoi HaamumkosocTi y HDL ormc,
0 CYTTEBO CKOPOTHJIO JOBKHMHY TECTOBOI IOCHiIOBHOCTI 3aBIAKH IiJBUILEHHIO
KEpOBAHOCTI IpadoBOi MOZEI1 YaCOBOI0 aBTOMATY;

—  yIOCKOHaleHO TproXKOoMIIOHeHTy HDL-mojens KiHIEBOro 4YacoBOTO
ABTOMATY 3 BUKOPHUCTaHHs CHHTe3yr09o0i maMHoxuHKM MoB Verilog Ta VHDL, mo Ha
BiIMiHy BiJl HaABHWX PO3LIUPHIO KJIA4C CHCTEM JIOTIYHOrO YIPABIIHHS PEalbHOIO
yacy, AKi OMUCYIOTHCS MOJEIAMH YaCOBUX aBTOMATIB.

TpakTHuHe 3HAYEHHS OTPUMAHUX Pe3yJbTATIB JOCIIUKEHHS IONATaE Y
TaKUX acreKTax:

— CKOpOYEHHS 4Yacy TMpPOEKTYBaHHA LHU(PPOBOTO MPHCTPOIO  3aBJAKH
BUKOpUCTaHHIO roToBuX HDL-111a610HIB Ha 6231 4aCOBUX aBTOMATIB;

— ckopoueHHs uacy Bepudikauii Ta HanamTyBanHa HDL-mopmenen depes
BHKOPHMCTAaHHs AacepIlifHMX TOYOK, SAKI CYTTEBO CKOPOYYIOTH Yac MOUIYKY
nomMuiikoBoi HDL xoHCTpyKIii;

—  CIpOIIEHHs IIPOIeCy NpPOBENeHHsS NIarHOCTUYHOTO EKCIICPUMEHTY d4epes
BBEJICHHS aapaTypHoi HaIHIIKOBOCTI, W10 Ja€ 3MOTY BCTAaHOBJIOBATH MpPHUCTPIi
peaNbHOro Yacy B 6yab-AKMI CTaH 3a ICTCPMIiHOBAHY KillbKiCTb TaKTIB.

Po3rIsHYTi METOIM OyJI0 TIPEICTAaBIEHO Ha ABOX MDKHAPOIHUX KOH(epeHIiAX
y ramy3i EDA.

OO0rpyHTOBaHICTH i  JgocromipHicTh  pe3yabTaTiB  AOCTIIKEeHHS
MiATBEPKYETbCA BUKOPMCTAHHAM METOMIB MPOEKTYBaHHS HPHCTPOIB PEATBHOIO

qyacy 3 BHKOpPHUCTaHHAM MOB OIIMCY arapaTrypH, MCTOJIiB MaTeMaTHYHOI'O




MOJIEIOBAaHHs Ta TEXHIYHOI JIarHOCTH, a TaKoX BUKopHucTaHHAM cyuacHux CAIIP
IUGPOBUX TPUCTPOIB. J[OCTOBIPHICTH HAyKOBHX BHCHOBKIB HIATBEPIKYETECS
JIOCTATHBOK  KINBKICTIO MNPOBENEHHX EKCIIEPHMEHTIB, TOUYHICTIO PO3PaxyHKIB,
anmpo0alli€r0 pe3yNbTaTiB Ha MDKHAPOJHUX HAYKOBO-TIPAKTHMYHHX KOH(EPEeHLIX,
BIIPOBA/DKEHHAM PpE3yJIbTaTiB B OCBITHill mpolec Ta B pealbHi NPOEKTH B Iaiysi
iHbopmaniiinux TexHonorii (IT).

Ily6nikauii Ta anpo6auis pe3yiabTaTiB AMcepTaliiHoil po6oTH

ABTOpOM oOmyOIiKOBaHO 8 HayKOBHX pOOIT, Cepen SKHX , 5 — y HayKOBHX
’KypHanax, BKIoueHnx Jo «[lepeniky HaykoBUX (axoBHX BHaHb YKpaiHW», 3 HUX ]
— kaTeropii A, [0 BXOAMTH 0 HaykoMeTpruHOi 0a3zu Web of Science; a Takox 3 Te3
JOTIOBifIel Y MaTepianax Mi>KHApPOIHMX HAyKOBUX KOH(EPEHIIiH, 3 HUX 1 BXOAUTH 110
HayKOBO-MeTpH4HOi 0asu Scopus. AxamemiyHoro mariaty, ¢abpukamii Ta
danscudikanii pe3ynsTaTiB y myOmikanisx Ta AUCEepTaLil HE BUSBIECHO.

3ayBajkeHHsl M0 AMcepTaniiinii podori

1. B ormsgi MeTOmiB TeCTONPHIATHOTO I[POEKTYBAHHA HE INPHIUIEHO
JIOCTATHLO YBaru CTPYKTYPHHUM METOJIaM.

2. HemoctaTHpO poO3rIsHYTO cydacHe craHoBume EDA-punky y coepi
dbopManbHOi Bepudikarii (Axi raThopMH BHKOPUCTOBYIOTLCA Ta K ICHYHOUi METOH
CITIBBITHOCATBHCS 3 TECTYBAaHHAM Ta Bepudikauicro 3a gornomororo TestBench).

3. B m. 2.3 He 3po0iIeHO BHCHOBKIB 3 PE3yIbTATiB MOMEIIOBAHHS Ta CHHTE3Y
po3immpenoi MozieNti pparmenTy rpada repexo/is 4acoBoro aBTomMara Ha puc.2.13.

4. He HaBeJIEHO TEeXHIYHHUX XapaKTEpUCTUK IIPUCTPOIB, AK1
BHKOPHCTOBYBAJIMCS M1 4aC CHHTESY.

5. He HaBeIeHO pe3ylbTaTiB MOJETIOBAHHA MOMMIOK NpoekTyBaHHs B HDL-
MOJIEIISX ABTOMATIB 3 BAKOPUCTAHHSAM acepliHHMX KOHCTPYKIIIH.

6. BiicyTHiCTH MeTpHKH, sKa 0 IOKa3yBalla SK CaMe BUKOPHMCTaHHs aceplid
IOTIOMOTIIO 3MCHIIIMTH Yac MPOEKTYBaHHS.

7. He BHKOHYBaBCA aHali3 3arajbHOr0 4acy IIPOBENEHHA [iarHOCTHYHOIO
eKCIIEPUMEHTY Ta HOTO CIIBBIAHONIEHHA 3 BUMOIaMH CHCTEM PEANbHOTO 4acy i

BCHOTO LIMKIY (PYHKIIIOHYBaHHS IIPUCTPOIO.




8. He HaBEJICHO pe3ynbTaTIiB MOJICJIIOBAHHS Verilog-monenen
TECTONPHUAATHUX aBTOMATIB, SKi 3reHepOBaHi po3pOOIEHHM NIPOrpaMHUM MOIYIIEM.

Hespaxaroun Ha 3a3HaueHI 3ayBa)KEHHs, THCepTallliiHa podOTa € 3aBEPIIEHHM
HayKOBHM JOCIIDKEHHAM, B AKOMY II0CTABJIEHO 32 METY PO3POOKY MOJIENEH, METO/IB
Ta {HCTpyMEHTaIbHUX 3ac0o0iB IPOEKTYBAHHs Ta BepUQIKalii YacOBUX aBTOMATIB B
CUCTEeMax JIOMYHOIO YIPABIiHHS Ta IX aBTOMaTH30BaHOTO CHHTE3Y, 1110 MA€ BAXJIHBE
3HAYeHHs JUIA ranaysi 3Hans 12 — [HdopmaliiiHi TEXHOJIOTI.

Po60Ty BUKOHAHO Ha BHCOKOMY TEOPETHYHOMY DIBHI, LIO IIATBEPKYETHCS
nyOiKamisMi y HAyKOBHX JXypHanax, B TOMY YHCII, 3aKOPIOHHHUX Ta y4acTiO Y
MiHApPOJHUX HAYKOBUX KOH(EPEHIisIX. AKTYalbHICTh 0OpaHOi TEMH, TOCTOBIPHICTh
i OOIpyHTOBaHICTH BHCHOBKIB, HOBH3Ha JOCHIUKEHb, 3HAa4Y€HHS OTPHUMaHHUX
pe3ynbTaTiB U1 HAayKd i NMPaKTHKH CBig4aTh Npo Te, IO AMCepTaliiHa podoTa
«Mogeni Ta MeToaM Bepudikalii TeMIOpaTbHUX MOJENEH KiHIIEBHX aBTOMATIB Ha
MOBax OIMCY amapaTypu» 3aJI0BONIBHSEC BHUMOraM NyHKTIB 6-9 «Ilopsaky
NPUCY/KEHHS CTyIeHsA JAOKTopa (inocodii Ta CcKacyBaHHsS PpINICHHS Pa3oBOI
CTIeliaNi30BaH0l BUEHOI pagy 3akiajy BHINOI OCBITH, HAayKOBOI YCTaHOBH MpO
NMPUCYIKEHHS CTYNEHs JJokTopa dinocodii», 3ateepmikeroro [Toctanosoto Kabinery
Minictpie Ykpaiau Bim 12.01.2022 p. Ne 44., a ITmennunuit Kupuno HOpiiioBuy
3aCITYTOBYE Ha NIPHUCY/KEHHA HOMY CTyIeHs JokTopa (inocodii B ramysi sHanb 12 —

Indopmaniitai Texnoorii 3a crewianphicTio 123 — Komn'totepHa iHXeHepis.

Odiniiinmnii oNoHeHT:

JIOLIEHT KadeIpH IporpaMHUX 3ac0o01B
HarrionaasHOTO YHIBEPCHTETY
«3amopi3bKa MOTTEXHIKa»

KaHIUAAT TEXHIYHUX HayK, JOLICHT Amxenika [IAPXOMEHKO
Nignue -
3ACBIQUYIO

Hiamuc nou. TAPXOMEHKO A. B. Ii t*u EHTHVL:"U I_% f{}:ﬁ;i{qf P

; . ETY

SACBIAAYIO- "3AMOPI3bKA MOMITEXHIKA"
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