O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0412U000665
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 30-03-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bokouei Ipuna BitaniiBHa

2. Bokotsei Irina Vitalievna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi creniaibHOCTI: 05.13.05

Ha3zBa HayKoBOi CIeniaIbHOCTI: KoMII'I0TepHi CHCTEMM Ta KOMIIOHEHTH
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axXHCTYy: 16-03-2012

CreniaJbHICTh 32 OCBiTOO: 8.091101

Micue pOﬁOTPl 3,qo6yBaqa: BiHHMIIbKMY HAL[iOHAJIBHUY TEXHIYHUN YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micue3Haxoa>KeHHS: 21021 m. Binaums, ByJI. XMeJIbHUIIbKE moce, 95
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CIeliajai30BaHOI BYEHOI pazu): [l 05.052.01
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJ1. XMeJIbHUIIbKE 1moce, 95, M. BinHuIs, BiHHULbKYIA p-H., BiHHuLbKa 061, 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: BiHHUIILKMII HAIIOHA/ILHUI TEXHIYHUI YHIBEPCUTET
Kopg 3a €IIPIIOY: 02070693

MicuesnaxomerHﬂ: 21021 m. Binaun, ByJs. XMeJbHULbKE 1I0Ce, 95

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 50.33.43

Tema gucepranii:

1. IndpoB.i Ta iMITy/IbCHI HelpoeseMeHTH AJ1s1 00pa3HUX HeMPOKOMII'IOTEpPiB

2. Digital and pulsed neuroelements for patternal neurocomputers

Pedepar:

1. O6'ekTOM HOCHIIKEHHS € TIpoliecy QYHKIIOHYBaHHSI HEMPOEeJIEMEHTIB SIK KOMIIOHEHTIB KOMIT'IOTEPHOI TEXHIKHY,
110 BUKOHYIOTb (PYHKLIii IEpeTBOPEHHS iH(popMallii, B1acTHBI 6i0J10riYHOMY HEIPOHY. MeTOI0 OCTiIKEHHSI €

i BUILEHHS MIBUIKOII Ta MOKPALIEHHS €KCIUTYaTaliMHUX [IapaMeTPiB HEMPOEJIEMEHTIB IJISIXOM Y 0CKOHAJIEHHS
ix cTpykTypHO-QYHKIiOHa/JIbHOI OpraHisaliii Ta peasnisalii ix Ha cy4yacHill ONTOeJIeKTPOHHI esleMeHTHil 6a3i. [17s
IOCSITHEHHS [TOCTaBJIEHOI METH BAOCKOHAJIEHO MaTeMaTU4Hi MOZEJi Ta CTPYKTYPU HEHPOEIEMEHTIB i po3p0o6JieHO
anapatHi peanizauii X HENPOEJIEMEHTIB Ta KOMIIAKTHOI ONITOEJIEKTPOHHO] iIMITyJIbCHOI HEMPOHHOI MepexKi Ha
3aIPONIOHOBAHNUX IMITYJIbCHUX HEMIpoesieMeHTax. HaykoBa HOBM3HA I10JIATa€e B TOMY, 11O BIIE€pIIE 3aIIPOIIOHOBAHO
JIOriK0-4acoBy MOJeJib HEpOHa Ta Moro QpyHKIiOHaNbHY CTPYKTYPY, [leé BUKOPUCTOBYETHCS JIOTIKO-4aCOBE IOJAHHS
inpopmauii Ta anre6paiuHe nifCyMOBYBaHHS YaCOBUX iHTEPBAJIB i3 JOBIIBHUMY MOMEHTAaMU [TOYATKY Ta
3aKiHY€HHS, IO O3BOJIMJIO 3MEHIINTH allapaTypHi BUTPATH Ta PO3MUPUTH (PYHKLIOHAIbHI MOXJIUBOCTI

HelipoesieMeHTIB. Y,0CKOHaJIeHO MaTeMaTUYHy MOJIeJlb Ta CTPYKTYPHY OpraHisaliiio 6araTopo3psgHoro nudpoBoro



HEPOEeJIEMEHTA, B SIKOMY JJIs1 IPUCKOPEHHS OIlepallil JoJaBaHHs 3aCTOCOBAHO IIPOCTOPOBO-4aCOBE
MiJCyMOBYBaHHS 32 Pi3HULIEBUMMU 3pi3aMu, 1O NO3BOJIMIIO MiJIBUIATY CEPENHIO LIBUIKOLI0 HENPOETIEMEHTA.
YIOCKOHAJIEHO CTPYKTYPHY OpraHisaliilo iMIyJIbCHOTO HEMPOEJIEMEHTA, SIKa 32 PaXyHOK BBEJIEHHS PO3[iIJILHUX
doronpuiiMayis 1151 30yA>KyBaJIbHUX i FaJIbMiBHMX CUTHAJIIB i IOPOTrOBOrO MPUCTPOIO 3 MiJBUIIEHUM BUXITHUM
CTPYMOM, [103BOJIsSIE Oy/lyBaTH Ha iX OCHOBi ONTO-€JIEKTPOHHI iIMITYJIbCHI HEIPOHHI MEPEXi 3 IOKPaIeHUMNU
[IOKa3HUKaMU. YIOCKOHa/JIeHO MaTeMaTUYHy MOZeJIb iMITyJIbCHOTO HelipoesieMeHTa Ha GiciiH-nipusazi, B sIKiit
BPaxOBYIOTbCS BHYTPIIlIHi NIapaMeTPy HaliBIPOBiZHMUKOBOI 0iCIIiH-CTPYKTYPH, 1O JO3BOJIUIO MiABUIIUTH ii
TOYHICTb, JOCTOBIPHICTb T PO3MUPUTHU 06JIACTb ii BUKOPUCTAHHS 117151 3a0€31e4eHHsI IOTPIOHMX [TapaMeTpiB
HEMPOEJIEMEHTIB Ha eTarli IPOEeKTYBaHHS Ta BUTOTOBJIEHHS HAMiBIPOBIJHUKOBUX YiMiB. [IpakT4Ha LiHHICTb
II0JISITa€ B CTBOPEHHI CTPYKTYPHO-(PYHKLIOHATIbHUX Ta IPUHLMUIIOBUX CXEM allapaTHOi peasizallii 3alIpolIOHOBaHUX
HEePOeJIEMEHTIB Ta OTPUMAaHHI pe3yJIbTaTiB KOMIT'IOTEPHOTO MOJEJIIOBAHHS Ta €KCIIEPUMEHTAIBHUAX JOCHIIKEHb
3aMpONOHOBAaHUX HelipoesieMeHTiB. CTyMiHb BIIPOBA/IKEHHS - PE3yJIbTaTU AUCEPTaLiiHOI pOOOTH BIPOBAIKEHI HA
BUPOOHNYIiH 6a3i JKMepuHKaBOZOKaHa [J1sl BUSHAUEHHS! MiCIsl IOIKOIKEHHSI MMifI3eMHUX TPYOOIIPOBOIIB (M.
JKmepuHka, YKpaiHa), a TEOpeTUYHI [10JI0)KEHHS pOOOTU BUKOPUCTOBYIOTHCS Y HaBUaJIbHOMY IIpolieci Kadenpu
KoMIT'IoTepHux Hayk BHTY. Cdepa (ranysp) BUKOPUCTaHHS - B HEPOKOMIT'IOTEPHUX CUCTEMAX 0OPOOKU Ta

PO3IIi3HaBaHHS CUTHAJIB Pi3HOI IpUpoaH, IpU N0OYyHOBi QYHKIIOHATBHUX BY3JIiB 0OpPa3HUX KOMII'IOTEpIB.

2. The object of research is the neuroelements functioning processes. Neuroelement is a computer component,
which performs the functions of information processing like biological neuron. The study dedicated to improve the
neuroelement operational performance by improving their structural and functional organization and implement
them on the modern optoelectronic elementary basis. To achieve this goal the mathematical models and
structures of neuroelements were improved and the hardware implementation of these neuroelements and
compact optoelectronic pulsed neural network were developed. The scientific novelty is that logic-temporal model
of the neuron and its functional structure were proposed first. The model used logic-temporal information
representation and algebraic summation of time intervals with arbitrary start and end points, that reducing
hardware costs and extending the neuroelement functionality. The mathematical model and the structural
organization of multibit digital neuroelement were improved. The spatio-temporal summation by difference slices
was applied to accelerate the addition operation, that allowed to increase the average neuroelement performance.
Structural organization of the pulse neuroelement was Improved by introducing a separate photodetectors for
excitatory and inhibitory signals and threshold device with high output current, which allows to build on their
basis the optoelectronic pulsed neural networks with improved characteristics. Mathematical model of pulsed
neuroelement based on bispin-device was improved, taking into account the internal parameters of
semiconductor bispin-structure, that allowed to improve its accuracy, reliability and expand its use to provide the
required parameters neuroelements for development and production of semiconductor chips. The practical value
is the creation of structural and functional hardware circuit diagrams of the proposed neuroelements and
receiving the results of computer modeling and experimental researches of suggested neuroelements. The degree
of implementation - the results of the thesis are inculcated in the Zhmerynkavodokanal for underground pipe
damage location determining (Zhmerynka, Ukraine), and theoretical principles are used in the educational process
at the department of Computer Science. Field (area) of use - neurocomputer processing systems and recognition
of signals of different nature, the construction of functional units for pattern computers.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Konecuunpkuii Oner KOCTIHTUHOBUY

2. Kolesnytskyj Oleh Kostiantynovych

KBasmigikamis: k.1.1., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. PomanumuH IOpit Muxainosuy

2. PomannmuH IOpiit MuxaitsoBuy

KBasigikanis: .1.1., 01.05.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Knyak Bacuib MapTuHOBUY

2. Knyak Bacunb MapTuHOBUY

KBasigikanis: 1.1, 05.13.05
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

KBeTnuit Poman HaymoBuy

KBetnuit Poman HaymoBuy

IOpuenko T.A.



