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273 - Z3anisnnussil TpascnopT

1. AKTyabHiCTh TeMH JUcepTAliiHOI po6oTH

CydacHHI pO3BUTOK 3aTI3HUYHOTO TPAHCIOPTY YKpaiHM XapaKTePU3YETHCS
3aMpOBA/DKCHHAM  LU(PPOBUX  TEXHOJIOTIH  YOpakBIIHHSI  PyXOM  IIOI3[iB,
MOJIEpHI3AIE€I0 CUCTEM CHTHali3amii, UeHTpamizaiii Ta OJIOKYyBaHHS, a TaKOoXK
NOCTYIOBOIO 1HTErPaLi€l0 BITYU3HSHOI TPAHCIIOPTHOI CHCTEMHU JI0 €BPOIEHCHKOIO
TPAHCIIOPTHOTO NpOCTOpYy. BoaHoUac Ha 3HAUHIN YAaCTHHI eJeKTPU(PIKOBAHUX JIIHIH
IPOJIOBXKYIOTh EKCIUTyaTyBaTUCS PEHKOBI KoJIa Ta IHIII MPHUCTPOI 3ali3HUYHOL
aBTOMATHKH, (YHKUIOHYBAaHHS SKHUX 3HA4yHOIO MIPOKO 3allCKUTh BIJI PIBHA
CJICKTPOMATHITHOT CYMICHOCTI 3 CHCTEMAaMH TSTOBOTO €JIEKTPOIIOCTAYaHHS.

3acTOCYBaHHsS ~ CyyaCHOrO  TATOBOTO  pPyXOMOTO  CKJIaJly,  CHJIOBHX
HAIIBIIPOBITHUKOBUX TIEPETBOPIOBAYIB Ta UUPPOBUX CHUCTEM  YIPABIIHHS
CYIIPOBOJUKYETHCS 3MIHOIO CIIEKTPATLHOTO CKIIAy TATOBUX CTPYMIB 1 3017IBIICHHSIM
PIBHS €JIEKTPOMArHiTHUX BIUIMBIB HAa MPUCTPOT 3aJ13HUYHOI aBTOMATUKU. 33 TaKHUX
YMOB 0COOJIMBOIO 3HaYeHHS HaOyBae 3a0e31eueHHs Ha/lliHOT poOOTH peHKOBUX KL,
BiZl QyHKIIOHYBaHHsI sIKUX O€3MOoCepeHbO 3aJIEKUTh Oe31IeKa pyXy MOI3/1B.

V 3B'S13Ky 3 UM 30UIBIIYETHCS NMOTpeda y IOCHIHKEHHSIX, CIPSIMOBAaHUX Ha
BIOCKOHAJICHHS. METOJIB OLIHIOBaHHS €J1eKTPOMAarHiTHOI OOCTaHOBKH, pPO3BHUTOK
3acO0IB J[1arHOCTYBaHHS TéXHitIHOFO CTaHy pEHWKOBUX KIJI Ta IONIYK HOBHUX
TEXHIYHUX PIIIeHb IS MABUIIEHHS 1X 3aBaJ0CTIMKOCTI.

Huceprauirina podota Cepuenko M.C. mpucBsiueHa BUPILIEHHIO aKTyalbHOTO

HAayKOBO-TIPUKJIAIHOTO 3aBJAHHs MIiJBUIICHHS 3aBafOCTIHKOCTI PEHKOBUX Kil



3aJII3HAYHOT  aBTOMATHKH IIUISXOM JOCHIJUKCHHS MOXKIMBOCTEH 3aCTOCYBaHHs
(GUIBTPIB i3 HAHOKPHCTAIIYHUMM OCEPISIMH Ta PO3pOOKH METOMIB MiarHOCTUKHU
CJICKTPOMArHiTHUX 3aBaj. OTpUMaHi pe3yNbTaTd MarTh SK HAyKOBUH, Tak i
NPaKTUYHUHA IHTEpeC IS MOJANBUIONO PO3BUTKY CHUCTEM 3aJIi3HUYHOI aBTOMATHKH
Ta 3a0C3MEYCHHS €NEKTPOMATrHiTHOI CyMiCHOCTI CHCTEM, SKi BUKOPUCTOBYIOTBCS Ha

3aJ1I3HIYHOMY TPaHCIIOPTI.

2. Cryninp 0oOIpYHTOBAaHOCTIi HAyKOBHX TMOJIOJKeHb, BHCHOBKIB Ta
pexoMeHaalii.

CryniHe oOTpyHTOBAHOCTI HAyKOBHX IMOJIOKEHE, BUCHOBKIB i peKoMeHaLiil
OUIHIO K  JOCTaTHBO  BHCOKHIl. ABTOPOM  BHKOPHCTAHO  KOMILIEKC
B3a€MOJIONOBHIOIOUMX METOMIB JOCHIZKEHHS, 30KpeEMa TEOPETUUHE MOICTIOBAHHS
€JICKTPOMArHiTHUX IPOLECIB y GaraToNpoBiHNX CHCTEMax, HaTYpHi BUMIpIOBAHHS
TMapaMeTpiB pEeHKOBUX Kil Ta EKCIEPUMEHTANBHI MOCII/DKEHHA pO3pOGIEeHIX
TEXHIYHUX PIllICHE.

JIOCTOBIpHICTE OTPUMAHUX pPE3yIbTATIB MiATBEPUKYETHCA Y3TOKEHICTIO
pe3ybTaTiB  MaTeMAaTHYHOTO MOJEIIOBAHHS 3 EKCIIEPUMEHTANBHUMH JTaHHMH,
OTPMMAaHUMM Ha 00’€KTax 3ali3HMYHOI aBTOMAaTWKM Ta  J[HINPOBCLKOIO
MeTportoniteHy. TakoX BaXIMBUM 3 LBOTO MOTIISAY € HasABHICTh PE3yJIbTATIB
HATYPHUX BHUMIPIOBAaHb CIEKTPOMArHiTHUX 3aBaJ Ta CKJIagy IapMOHIK TATOBOTO
CTPYyMy, IO JO3BOJISIE PO3IJIAAATH OTPUMaHI BUCHOBKM HE JHINE SIK Pe3yabTaT
KOMIT'IOTCPHOr0 MOJENIOBaHHA, a fAK Taki, W0 NPOMULIM eKCIEpUMEHTalbHY
IIEPEBIPKY Ta BepHPiKaILiloO.

TT03UTHBHIUM MOMEHTOM PoGOTH BBAXal0 TAKOXX BUKOHAHY aBTOPOM OLIHKY
aJIeKBaTHOCTI MaTeMaTH4HOI MOJENI 3a CTaTHCTUYHUMH Kputepismu ®imepa Ta
CTBIOJICHTa, 10 MiATBEPIKYE MOXIUBICTE 11 BHKOPMCTAHHA I iHJKEHEPHUX
PO3paxXyHKIB 1 JOCIIPKEHHS eeKTPOMArHiTHOT B3aEMOJIT Mi’K CHCTEMOIO TATOBOIO
CJIEKTPOTIOCTAYaHHs Ta IIPUCTPOSIMU 3aTI3HUYHOT aBTOMATUKHU.

IIpakTHYHY JOCTOBIPHICTH Pe3yIbTATIB IiATBEPIXKYIOThH aKTH BIIPOBAIKCHHS,

a  TakOX  OTpPUMaHi  eKCIEPUMEHTATBHI  XapaKTepUCTUKH  QinbTpiB i3



HAaHOKPHUCTAIIYHUM OCEPIAM, AKi Y3rOJKYIOTHCS 3 TEOPETHYHHMH IEPELyMOBAMH
MOJ0 II€peBar HAHOKPUCTAIIUHUX MaTepiajiiB s IIABUIIEHHS 3aBaJ0CTIiKOCTI

IIPUCTPOIB 3aJI13HUYHOT aBTOMATHKU.

3. HoBu3Ha HAyKOBHUX M0JI0KEeHb, BUCHOBKIB i pexoMenauiii
HaykoBa HoBM3Ha pe3ynpTaTiB aucepraniiinoi poGotu Cepuenka M.C.

MoJIsirac 'y BMPIIICHHI aKTyallbHOrO HAYKOBO-TEXHIYHOrO 3aBAaHHS MiABHIICHHS

3aBajIOCTIAKOCTI  PEMKOBUX KUI 3ali3HWYHOI aBTOMATMKM B  yMOBax ii

CJICKTPOMArHiTHUX 3aBaj Bifl CUCTEM TATOBOIO €JIEKTPONIOCTaYaHHS.

Bpaxaro, 1o HalBaroMilllUMU pe3yNbTaTaMH, sKi XapaKTepU3YIOThCS

HayKOBOIO HOBU3HOIO pobOTH €:

—  YIOCKOHAJIEHHS MaTcMaTHYHOI MOJENl €eNeKTPOMArHiTHOI B3aeMOJIil MIXK
CUCTEMOIO TATOBOr'O €JIEKTPOIIOCTaYaHHS Ta pPEMKOBUMH KOJaMH, sKa Ha
BIAMIHY Bi/l BIIOMHX MoOJeleil BpaXoBye B3a€MHHI BIIMB KOHTAKTHOI Mepexi,
pefikoBux HUTOK, yiHid CLIB, niHIA ITO3M0BKHBOTO €JEKTPONOCTAYaHHS Ta
3eMJTi (3aNpOIIOHOBAHMIA MiAXiZ MO3BOJMB MiJBMIIATH TOUYHICThL OLIHIOBAHHS
CJICKTPOMArHITHOT 0GCTAHOBKHU Ha eNeKTpU(DIKOBAHUX MiISHKAX 3aTI3HUILE);

— TOJANBILIUA PO3BUTOK METO/IB MOHITOPUHTY NapaMeTpiB PEHKOBUX Kill IUISXOM
0JIHOYACHOTO BUMIPIOBAHHS CUTHAMIB Y YOTHPHOX CYMDKHUX PEMKOBUX KOJAX
(3anpornoHoBaHe PillleHHs CTBOPIOE MEPEIyMOBHU ISl OAANBLIOTO MEPEXOLY BiJ
IUTAHOBO-TIOTICPEIKYBAIBHOI  CUCTEMHM  TEXHIYHOTO  OGCIYrOBYBAaHHSA [0
00CcIyroByBaHHs 3a (aKTHYHUM TEXHIYHUM CTAHOM);

— pospoOka Meroxy Kiacubikalii eIeKTpOMarHiTHUX 3aBaj i3 BUKOPUCTAHHAM
aJITOPUTMIB MAIIMHHOIO HaBYaHHA Ha 0a3i 3ropTKOBOI HEHPOHHOT Mepexki Ta
kmacudikatopa Random Forest (3amponoHoBaHmil MiAXig €  cydacHUM
IHCTPYMEHTOM [iarHOCTHKH Ta MOXe OYTH BHUKOPHCTaHUH y MepCHEKTUBHUX
CHCTEMaX MOHITOPUHIY TEXHIYHOIO CTAHY CHCTEM 3alli3HHYHOT ABTOMATHKH );

— HalBaroMiluM pe3ynbTaToM poOOTH, Ha AYMKY OMOHEHTA, € 3alporoHOBAHUI
MIXIT 10 MiJBUINEHHS 3aBaOCTiKOCTI KOMOBUX | TOHAJIBHHX PEHKOBUX Kil

IUITIXOM ~ BUKOPHUCTaHHA  QIIBTPIB 13 HAHOKPHUCTATIYHUM  OCEPJIsIM



(3aIpOITOHOBAHE TEXHiYHE PIillIeHHs XO3BOJSE IMOKPAIIUTH EIEKTPOMATHITHY
CYMICHICTb CHCTEM TATOBOIO €JIEKTPONOCTAYaHHs Ta NPUCTPOIB 3ali3HUUHOT
aBTOMATUKH, a TAKOX CTBOPIOE MEPEAYMOBHU JUI 3MEHIICHHS MacorabapuTHUX
MOKa3HMKIB (QUIBTPIB, TNOKpAIEHHAM iX YaCTOTHHX XapaKTEepHUCTHK [pH
MOJIepHi3allil iCHyIOUMX MPUCTPOIB 3ali3HUYHOT ABTOMATHKH).

OtpumaHi y poGOTi pesynbTaTH XapaKTepU3YIOTBCS HANCKHUM pIiBHEM
HAayKOBOI HOBH3HH, JIOTIYHO B3a€MOMOB’S3aHi Mik 06010, MalOTh INPAKTHYHY
CHIPAMOBAHICTh Ta CTAHOBIATH IHTEPEC IS [MOJANBLIOTO PO3BUTKY METOJIIB
3a0€3MeYEHHs  €IeKTPOMAaruiTHOl CYMICHOCTI H IIJABHILEHHS 3aBaJOCTIKOCTI

CUCTEM 3aJII3HUYHOT aBTOMATHUKH.

4. IlpakTHYHA 3HAYYMICTH Pe3y/ILTATIB JOCTIIKEHHS i peKoMeHaaNil o0 ix
BHKOPHCTAHHS
IlpakTuyHa 3HavywicTs aucepraniiinoi poGotu Cepuenko M.C. monsrae y
po3podll Ta eKCIepUMENTaNbHIl MepeBipli TeXHIUHUX pillleHb, COPAMOBAHMX Ha
MBUILECHHS 3aBaJOCTIHKOCTI PEHKOBUX Kill Ta TOKpPAIIEHHS eIeKTPOMArHITHOI
CYMICHOCTI CHCTEM TAIOBOTO €JNEKTPOIIOCTAYAHHS i3 HPUCTPOSMH 3ali3HHYHOL
aBTOMATUKHU.
Ha nymxy omosenTa, 10 HalfBaXIMBINIMX TIPAKTUYHUX pPe3yIbTaTiB poGOTH
CJILI BiIHECTH:
— YJIOCKOHAJICHHS] METOJIiB aBTOMaTU30BAaHOTO KOHTPOJIIO 11apaMeTpiB KOJIOBOLO
CTpyMy Ta CICKTPOMATHITHHX 3aBaj Ha TOCTaX eJeKTPUYHOI LEeHTpaizaii,
[0 CTBOPIOE MEPEAYMOBU JUIS BIIPOBAKEHHS EIEMEHTIB JiarHOCTyBaHHs:
TEXHIYHOTO CTaHy PeHKOBUX Kill €3 opyLIeHHs npouecy pyxy I0i3iB;
— PO3PaxyHOK, BUTOTOBJIICHHS Ta €KCIIEPUMEHTAIbHE IOCIIIKEHHA NOCIIAHUX
3pa3KiB KOTYLIOK i3 HaHOKPHMCTaTiYHUMH OCEpISIMH, “XapaKTepI/ICTI/IKI/I SKHUX
CBIAYATh PO MOXJIMBICTh IX BUKOPUCTaHHA y CKIadi (ilbTpiB MPHCTPOIB

3aJII3HUYHOT ABTOMATUKH;



— OTPUMAHHS EKCTICPUMCHTAILHUX XapaKTEPUCTUK HAHOKPUCTANIYHUX GUTBTPIB,
AKI MATBEPUKYIOTh MOXUIMBICTH 3MEHIICHHS MacorabapuTHMX MOKA3HMKIB
TIPUCTPOIB TIpH 30€peXKENHI HEOOXITHUX ENEKTPOTEXHIUHUX XapaKTEPUCTHK;

— BHUKOH@HHS TEXHIKO-CKOHOMIYHOIO OLIHIOBAHHS 3alpOMOHOBAHUX pillIEHb,
pe3yabTaTH SKOTO CBiAYaTh HNPO IMOTEHUIIHHY EKOHOMIUHY JOLINBHICTH IX
NIPaKTUYHOTO BUKOPUCTAHHS.

[IpakTyHy WiHHICTE POGOTH NIATBEP/PKYIOTH pe3yJILTaTH amnpobaiii Ta
BIIPOBA/DKCHHS OKPEMHX I0JI0XKeHb aucepranii B mispHicts KIT «J{HiNpoBchKMii
MCTpOTIOJIITEH», & TAKOK BUKOPHUCTAHHS PE3YNbTAaTiB JOCIIKCHHS B OCBITHEOMY
npoieci YKpaiHChKOTrO JepKaBHOIO YHIBEPCUTETY HAYKU i TEXHOJIOTIH.

OTpumaHi pe3ynbTaTH MOXYTh OYTH BMKOPHUCTaHI I uac MopepHizalil
ICHyIOYNX Ta MPOEKTYBaHHA HOBUX CHCTEM 3alli3HHYHOI aBTOMATHKH, PO3pOOLli
3ac00IB MOHITOPHHIY €JIeKTPOMArHiTHOi OGCTAHOBKM, a TaKOX MPH BUKOHAHHI

JOCHIKEHD Y chepi eeKTPOMArHiTHOT CyMICHOCT] Ha 3aJli3HUYHOMY TPaHCIOPTI.

5. 3aranbna xapakTepucTHKA poGoTH

Juceprauiiina poborta cknafaeTbes 3i BCTYNY, YOTUPHOX PO3MINIB, 3aralbHUX
BUCHOBKIB, TepPENiKy BHKOPUCTaHUX JDKepel Ta JojarkiB. PoGora moGynosaHa
JIOTIYHO 1 CTPYKTypa JMOCTI[DKEHHs  BiANOBiZac TIOCTaBIeHiH MeTi Ta
chopMyTHOBaHUM 3aBJAHHIM.

Y nepiuoMy posfii aBTOpoOM BUKOHAHO aHATi3 Cy4acHOIro CTaHy JOC/iIKeHb
y cdepi eneKTpoMarHiTHOI CYyMiCHOCTI CHCTEM TATOBOTO €JIEKTPOITOCTAuaHHs Ta
NPUCTPOIB  3ai3HMYHOI  aBTOMAaTUKH. Ha ocHOBI mpoBeleHoro  amamizy
OOTPYHTOBAHO aKTyalbHICTh TEMH JOCHTIKEHHS, BHU3HAYEHO OCHOBHI MPoOIeMu
3a0e3NeueHns  3aBaJIOCTIKOCTI  pelikoBHX Kil Ta copMy/IbOBaHO HATPSIMMU
MOAAIBIINX JOCTIKEHb.

Hpyruii  posail  HpUCBSYEHMN  MaTeMaTHMYHOMY  MOJENIOBAHHIO
€JIEKTPOMArHiTHOT B3aeMoJIiT MIXK eJIEMEHTaMU CHUCTEMU TSATOBOTO

CICKTPOIIOCTAYaHHA Ta HPUCTPOAMHU 3aMI3HUYHOT aBTOMATHUKU. 3aHp0HOHOBaHa



MOJEIb € OCHOBOIO IS MOJANIBIION0 aHajlizy €JNCKTPOMAarHiTHOI OOCTaHOBKM Ta
OIHIOBAHHS BIUIMBY TATOBUX CTPYMIB Ha (pyHKUiOHYBaHHS PEHKOBHUX KiJl.

YV TpeThOMY pO3/iJli HAaBEJACHO Pe3yJbTaTU €KCIIEPUMEHTAIBHUX HOCIIIKEHD
rapamMeTpiB peHKOBUX KiJT Ta €JIEKTPOMArHITHUX 3aBajl, a TaKOXK pPO3TIISHYTO
MOXIIMBOCTI 3aCTOCYBaHHS Cy4aCHHX METOAIB MAIUWHHOIO HaBYaHHA s
aBTOMATH3allii TIPOLECIB JiarHOCTYBaHHS Ta MOHITOPUHIY TEXHIYHOTO CTaHy
MPUCTPOIB 3alli3HUYHOT aBTOMATUKU. OCOONUBUI IHTEPEC CTAHOBJATL PE3YILTATH
HATYPHUX BUMIPIOBaHb, OTPUMaHI Ha JiF0UUX 00’ €KTaX IHPPaCTPyKTypH.

YeTBepTHil po3Aisl NPUCBIYCHUNA TOCTIHKEHHIO MOXKJIMBOCTI BUKOPHCTAHHS
HAHOKPUCTATIYHUX OCEPJIb Y CKIali QinbTpiB peiiKoBMX Kil. ABTOPOM BHUKOHAHO
pO3paxyHOK, BUTOTOBJIEHHS Ta €KCIEPUMEHTANBHE IOCHIIKEHHS XapaKTCPUCTUK
JIOCITITHUX 3Pa3KiB, a TaK0X TPOBEJEHO OLIIHIOBAHHS MEPCIEKTUB IX MPAKTUYHOIO
3aCTOCYBAaHHS  JUIs  TMiJABMIIEHHS  3aBajOCTIHKOCTI NPUCTPOIB  3alli3HUYHOI
ABTOMATUKH.

3aranoM JucepTaniifia poboTa XapaKTepu3yeThCsl JIOTIUHOI MOCIIIOBHICTIO
BUKJIaZeHHss Matepiany. Po3ninu B3aemomnos’sf3aHi Mik co0o0l0, a oOTpuMaHi
pesyNbTaTH  MOCHIZOBHO (GOPMYIOTH HAyKoOBE IATPYHTS U4 BUPILICHHS
110CTaBJIEHOT0 Y poOOTI HAYKOBO-IIPUKJIAJHOrO 3aBIaHHs.

Juceprariiiina poGoTa BUKOHaHA B MeXax HayKOBOT'O HAlpsAMY, MOB'I3aHOTO 3
JOCIKEHHIMU €JIEKTPOMAarHiTHOT CYMICHOCTI CUCTEM TATOBOTO
CJICKTPOTIOCTAYaHHs Ta TPHUCTPOIB 3ali3HWYHOI aBTOMATHKH, KUl IMOCIIIOBHO
pO3BUBAETLCS B YKpalHCHKOMY J€pXKaBHOMY YHIBEPCUTETI HayKM 1 TEXHOJIOTIH.
OTpuMaHi pe3ysibTaTé JIOTIYHO MPOIOBXKYIOTH IIONEpEIHi AOCTIUKEHHS Y chepl
MOHITOPUHTY  €JIEKTPOMAarHiTHoOi 00CTaHOBKMA, MAaTEMaTHYHOr0 MOJCIIOBAHHS
eJEeKTPOMArHiTHUX TMPOIeciB Ta 3a0e3ledeHHs 3aBafoCTIHKOCTI PENHKOBUX KIiJl,
BOJIHOYAC MICTAThL HOBI pe3yJbTaTH, CIPAMOBAHI Ha PO3LIMPEHHSA MOXIUBOCTCH
IIPaKTHYHOTO 3aCTOCYBAHHS Cy4YacHMX MaTepialiB 1 METOHIB [iarHOCTHKH B

cucTeMax 3aji3HMYHOT aBTOMATHKH.



6. IloBHoTa Ta CTWIb BHKJAIy HAYKOBHX [0JI0KEHb BHCHOBKIB i
pekoMenaauii B onmy6aiKoBaHUX Ipansx

OCHOBHI pe3ynbTaTH AUCEpTaliifHol po6OTH A0CTATHRO MOBHO BifoGpaXkeHi B
HayKOBUX TyOJiKaligX aBTopa Ta NPOHIIIM anpobaiilo Ha MiKHAPOJHHUX |
BCCYKpaATHChKUX HAyKOBO-NPAKTUYHUX KOHMEPCHIIIsX.

3a TeMoro auceprauii omy6ikoBaHo 21 HayKOBY Mpaiio, cepejl SKUX CTaTTi y
BUJAHHSIX, 10 IHAEKCYIOThCS B MDKXHApOJHHX HAyKOMETPUYHHX 0azax Scopus Ta
Web of Science, crarts y haxoBoMy HayKOBOMY BUAaHHI YKpaiHU, a TaKoXK Te3u
JOTIOBiIel HA HayKOBHUX KoHGepeHUisx pisHoro piBHsa. TeMaTuka ory6iikoBaHUX
npamb  OXOIUIIOE  OCHOBHI  HAamlpsAMH  JOCTIJDKCHHS, 30KpeMa  IIUTaHHSA
CJICKTPOMArHiTHOT CyMICHOCTI CHCTEM TATOBOTO ENEKTPOIIOCTAYAHHS Ta PEHKOBHUX
KiJI, MOHITOPMHIY €JEKTPOMAarHiTHUX 3aBaj, 3aCTOCYBaHHA METOJIB MAIIMHHOIO
HaBYaHHs JUIA iX KilacH(ikalii Ta BUKOPUCTaHHS HaHOKPUCTANIYHUX MaTepialis y
IPUCTPOSX 3aT13HUIHOT ABTOMATUKH.

Ananis omy0JiKOBaHMX TNpalb CBIAYUTH MPO TE€, HIO OCHOBHI ITOJIOYKEHHS
HayKOBOI HOBU3HHW, BUCHOBKM Ta IpPaKTU4YHI pe3ysNbTaTH IUcEpTalliiHOi poGoTH
3HAMNIIM HAJCKHE BiOOpaKEHHA y (AXOBHX HAYKOBUX BUIAHHAX Ta Oyiu
MPeIMETOM HayKOBOI0 06roBOpeHHs il Yac KoH(epeHil i HayKOBUX (GOpyMiB.

Ipexcrapneni my6nikaumii AalOTh MOXIHMBICTH OIIHUTH  IOCIIOBHICTE
BUKOHAHHA JIOCII/DKEHb Ta €BOJIOLII0 HAYKOBUX pe3yibTaTiB  Big nuUTaHb
MOHITOPUHIY €JEKTPOMAarHiTHoOI OOCTaHOBKM 0 OOTPYHTYBAaHHS MOXKIJIMBOCTI
3aCTOCYBAHHS HAHOKPUCTAIIYHUX OCEPAb Y CKIali QilbTPiB MPUCTPOIB 3ai3HUYHOT
aBTOMATHKH.

HagejeHi B quceprauii pe3yabTaTH HAJEKHUM YUHOM anpoOoBaHi, a o6cAr i
piBenb nyOnikauiif 3100yBava BiANOBIZAIOTH BUMOTaM, IO BUCYBAIOTHCSH /10
JAvcepTaliif Ha 3000y TTS CTyIeHs JokTopa dinocodii.

Ocobuctuil BHECOK 300yBaya B OMyOIiKOBAHUX MpPalsiX HAJIEKHUM YMHOM

B110OpakeHUH y IucepTallii Ta He BUKIIUKAE 3ayBaskKeHb.



7. BixcyTHicTh (HasiBHICTb) MOpyMIeHHS aKaeMidHOT nobpoyecHocTi

Ilin wac osmaifomnenHs 3 amcepraniiftoro poboroto Cepuenka Makcuma
CepriftoBuya Ta HOoro HayKOBUMU MNyGIiKaUifiMH 03HaK MOPYIIEHHST TIPUHIINIIIB
akaaeMigHoi JOGPOYECHOCTI HE BUABJICHO.

Y Jucepralil Hale)XHUM YMHOM HAaBEACHO MOCHJIAHHS Ha BUKOpUCTaH]
Jokepena  indopmanii,  pe3yapTaTH  JOCHIKEHb  iHINHX aBTOpIiB  Ta
HOPMATUBHOTEXHIYHY NOKYyMEHTANil0. AHaNi3 3MicTy poGoTM He jgae migcras
BBAXATH, IO TIPENCTABICHI pe3yNAbTaTH OTPUMaHi 3 MOPYUICHHAM BHMOTL
aKaJIeMivHOT JOGPOYECHOCTI.

Ha mincrasi nposexeHoro amanizy Aucepranifinoi po6oTH Ta HayKOBHX
nybaikauiit 3100yBada  BBaXkaro, IO HagaHe o OMOHYBaHHA JOCIIIKEHHS

BHKOHaHE 3 XOTPUMaHHAM NPUHINIIEB aKaJeMIqHOT J06pOdIeCcHOCTI.

8. lnckyciiini noJiokeHHs Ta 3ayBakeHHH 10 3MicTy poGoTH

Jlo orpumanux pesyneratis poGotH 3100yBada € HaCTYNHI JMCKYCiitHi
TIOJIOXKEHHSI Ta Malo TaKi 3ayBa)KEHHS:

1. Hlomo TepMiHOIOTIi MaTeMaTHYHOT MOIEN]:

Y posmini 2.1  amrop XapaKTepusye  po3poOiieHy  MOAeNnb  SIK
«IBAHAAUATUIIONIOCHUKY. OCKIIBKH MOJENTh ONMCYE B3aEMOIII0 KOHTAKTHOT
MEpeXi, JBOX  pEeHKOBUX HHTOK, JiHiii CLb, niHii 10310BXHBEOrO
CJICKTPOIIOCTA4YaHHS Ta 3€MIll, JOUDIEHUM 6yiio 6 GiNlbII JeTanbHO oOIpyHTYBaTH
BUKOPUCTaHHs CaMe€ LbOTo TepMiHa Ta HOro mepeBarn MOPIBHAHO 3 TPagMLifHMM
IIPEACTABJICHHAM CUCTEMH Y BUIIIAAL 6araTorpoBiaHoT JiHil.

2. Illomto BpaxyBaHHs MapaMeTpiB 3a3eMIICHHS:

Y poGoTi 3a3HAaYCHO, MO MOJENL BPAXOBYE BILTHB 3a3eMJICHHS orop
KOHTAaKTHOT MEpEeXi, OJHaK He HaBEICHO aHalizy YyTAUBOCTI pe3yJILTATIB
MOJICTIIOBAHHS [0 3MiHH NapamMeTpiB 3a3eMITIOBATBHUX TIPUCTPOIB. Bilbm AeTanphe
JIOCTIUKCHHS IBOrO MHTAHHA J03BOMMIO 6 MOBHIllE OIHUTH BILIHB peabHuX

CKCILTYaTalliiHUX YMOB Ha €NEKTPOMArHiTHy 06CTaHOBKY.



3. llomo BHUKOpHUCTAaHHS CHHTETMYHOro Habopy JaHuX Ui HaBYaHHS
MoJIeJIel MalIMHHOTO HaBYaHHS:

Jst naBuanns moxeneit CNN ta Random Forest BukopucraHo cMHTETUUYHUI
tabip JaHux, cpopMOBAHUN Ha OCHOBI BiJIOMHX THIIB €JIEKTPOMArHITHUX 3aBajl.
OTprMani pe3yibTaTd € NEPEKOHIMBUMH, OJHAK 3AUIIAETHCH BIAKPUTUM ITUTAHHA
IO/I0 CTIHKOCTI 3allpONOHOBAHMX MOJENEH 10 pealbHUX eJIeKTPOMArHiTHUX
BIUJIMBIB, 5IKI MOXYTh MICTUTH OJHOYACHO JEKJIbKa TUIMIB 3aBaj a0o BIIPI3HATHCS
BiJl YMOB, 3aK/JIaJe€HUX MpH reHepalil HapdanbHoi BUOipku. Baxkano 6ysno 6 Ginbi
ACTANbHO  BUCBITIIMTA  NEPCNEKTUBM  ajamTaiii  Mojaeni o  pealbHUX
EKCIIlyaTalllfHUX TaHuX.

4. oxo 3B’43Ky MK METOAaMH MallUHHOTO HaBYaHHS Ta OCHOBHOIO METOIO
JAUcepTalii:

Y TpeThOMy pO3JiNi 3HAYHy yBary IpUAUIEHO pO3pOOIEHHIO METOIB
Knacudikamii eJIEKTPOMArHiTHUX 3aBajl i3 BUKOPUCTAHHSM aJrOPUTMIB MAIHHHOTO
HaBuaHHs. OTpUMaHi pe3ynbTaTH € aKTyalbHUMH Ta TICPCIECKTUBHUMH, OJHAK Y
poOOTi HEZOCTATHRO AETATBHO PO3KPUTO iX OE3MOcCepeHiil BIIMB Ha JOCSITHEHHS
OCHOBHOT MCTH JAWCEpTaLii — MigBUIICHHS 3aBaJOCTIMKOCTI pEUKOBUX KiJI HIIIXOM
BIIPOBAKEHHS BINBTPIB i3 HAHOKPHUCTANIYHUM ocepasM. JouinbHum 6yno 6 Ginklm
YiTKO M0Ka3aTH B3a€MO3B'SI30K MK pe3ylbTaTaMH JiarHOCTHKH eJEeKTPOMArHiTHHX
3aBaJl Ta [MapaMeTpaMy 3alpONOHOBAHUX TEXHIYHUX PillleHb.

5. oo ananisy nonepeaHix AOCTiKeHEb Y IpeAMETHIN obnacTi:

Y poboTi HaBEAEHO 3HAYHUH  OOCIT  JOCHIMKEHb, IPUCBAYEHUX
CJICKTPOMATHITHIH CyMICHOCTI CHCTEM TATOBOIO €IEKTPOMOCTAYAHHS Ta MPUCTPOIB
3aJII3HUYHOT aBTOMATUKU. Pa30oM 3 THUM He 3aBXI¥ JOCTATHLO YiTKO I10Ka3aHO, SIKOIO
MIpOIO 3aIIpONOHOBAHI MaTeMaTHYHI MOJE/I, METOAY MOHITOPUHTY Ta HiJXOAH J0
OLUIHIOBAHHA €JIEKTPOMArHiTHOI OOCTaHOBKM BIJPI3HSIOTHCSA BiJl pe3ylbTaTIB,
OTPUMAHUX y MONEPEAHIX poOOTaX BITYMIHAHMUX HAYKOBIIB, 30Kpema T.M.
Cepmiok, B.I. Taepmmoka, AJO. XKypaBipoBa Ta IHIIMX JOCHIAHMKIB. Binem
J€TalbHE TOPIBHAHHA JO3BONMIO 6 IOBHIIIE OOIPYHTYBATH piBEHH HAYKOBOTO

IPUPOCTY OTPUMAHMUX Pe3ybTaTiB.



6. 1lloxo MOpIBHAHHA 3aIPONOHOBAHOTO TEXHIUHOTO PIllIeHHS 3 CYy4acHUMH
aHaJIOTaMU:

Y 4erBepTOMy pO3AiNI HaBEECHO MOPIBHSIHHSA po3pobieHoro GinbTpa
MEPeBAXHO 31 IITATHUMM MPUCTPOSIMH, SIKI BHUKOPUCTOBYIOTHCS Ha 06'€KTax
3aJII3HMYHOI aBTOMaTMKU. PasoM i3 TUM pouinbHUM Gysno 6 po3MMpUTH aHaiis
IIIIXOM IOPIBHAHHSA 3allpOTIOHOBAHOTO DIIICHHS i3 cydacHUMH (irbTpaMu Ha
OCHOBI IHIIMX MAarHiTHUX MaTepialiB, 10 JO3BOMMIO 6 OiNbII [OBHO OLIHUTH
TIepeBaru 3acTOCYBaHHsA caMe HAHOKPHUCTAIYHIX OCEP.(b.

7. lllono TemnepaTypHOi cTaGLILHOCTI HAHOKPUCTATIYHUX OCEPIb:

Y poGoTi HaBenE€HO XapaKTEPUCTUKH HaHOKPUCTAJIYHUX MaTepialiB Ta
I0Ka3aHo 1X MEpeBard NOPIBHAHO 3 TPamUNiMHUMHU pilieHHsAMH. PasoM i3 Tum
TIPaKTUYHUH iHTEPEC CTAHOBUTH NUTAHHS 3MiHH NapaMeTpiB (GiIbTPIiB y peansHOMy
JlanasoHi eKCIulyaTallifHUX TeMIeparyp, XapakTepHUX A 00’ eKTiB 3ai3HUYHOT
aBTOMATHKU. HaBeleHHs BiINOBIIHUX EKCIICPHMEHTAILHUX PE3YJIbTATIB MOCHIMIO

0 IpaKkTUYHY CKIaJ0BY JOCTIIKEHHS.

9. 3aranbHMi BUCHOBOK

Huceprauiiina pobora Cepuenka Makcuma CepriifoBuua «lligBuimenss
3aBaJIOCTIAKOCTI PEHKOBUX Kil 3aTi3HMYHOI aBTOMATHUKM LIIAXOM BIIPOBAJDKEHHS
$GiNbTPiB 3 HAHOKPUCTATIYHUM OCEpPSIM» € 3aBEPIIEHMM CaMOCTIHHUM HAyKOBUM
JIOCIDKEHHAM, y SKOMY BHPIIICHO aKTyalbHe HayKOBO-NIPUKIA[HE 3aBIaHHS
MBULICHHS 3aBaJOCTIAKOCTI PeliKOBHX Kill B yMOBaX €J1€KTPOMATHITHOTO BILIMBY
CHCTEM TATOBOTO EJIEKTPOIIOCTAYaHHS.

OTpumani aBTOPOM pe3yJbTaTH XapaKTepHU3yIOThCs HANEKHUM piBHEM
OOTPYHTOBAHOCTI, 0a3yIOThCA Ha MOEIHAHHI TCOPETHYHNUX Ta €KCIIEPUMEHTAITBHUX
JIOCTDKEHb, MAaloTh NPAKTHYHY CHPSIMOBAHICTL 1 CTAHOBNATL iHTEpec s
110/127TBIIIOT0  PO3BUTKY 3ac00iB 3a0€3MEUEHHS eNIEKTPOMArHiTHOI CYMICHOCTI Ta
IABUILIEHHS HalifHOCT] QYHKUIOHYBaHHS IPUCTPOIB 3a1i3HUYHOT aBTOMATUKH.

Oco0MBOI yBaru 3aciyroBYIOTh pe3yJabTaTH JOCHIKEHHS MOKJINBOCTI

3aCTOCYBaHHS HAHOKPUCTAIYHUX OCEPAb Y CKIai QITBTPiB peKOBUX Kill, a TaKOX
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pe3yJIbTaTh  CKCIEPUMEHTAJIBHOIO  JOCHIDKEHHS  1X  XapaKTepUCTHK,  fKi
NITBEPUKYIOTE TIEPCIIEKTHBHICTE BUKOPUCTAHHS TAKUX TEXHIYHUX pillleHb Y
IPUCTPOSIX 3aJII3HUYHOT aBTOMATHKH,

BuciioBieni y BiAryKky 3ayBajkeHHs Ta JUCKYCifHI TONOXKEHHS HE 3HUKYIOTh
3arajibHOI IMO3UTUBHOT OLIHKU JMcepTaliliHoi po6OTH Ta HE BILIMBAIOThL HAa OCHOBHI
1ayKoBl i MpaKTHUYHI pe3yIbTaTh, OTpUMaHi 3000yBayueM.

Ha migcraBi BuKIaZieHOro BBaXkalo, 110 aucepraliiina po6ora CepueHka
Makcuma CepriitoBuua «IligBuIneHHs 3aBafgoCTiiiKOCTi pelKOBUX Kil 3aMi3HUYHOI
aBTOMATUKU UIIIXOM BIPOBAKEHHS (IILTPIB 3 HAHOKPUCTAIIYHUM OCEPIIM»
BianoBigae BuMoraM ITocranoBn KaGinety Minictpis Vkpainu Ne 44 Bix 12 ciuns
2022 poky «lIpo 3arBepikeHHs IlopaaKky NpUCYMKEHHS CTYNEHs OOKTOpa
inocodii Ta ckacysaHHs pilIeHHS pa30BOI CreLiaNni3oBaHOT BUEHOT paan 3aKiaily
BUIIOT OCBITH, HAyKOBOI yCTaHOBH MPO MPUCYDKEHHS CTYIEHS JOKTOpa Binocodii»
(31 3MiHamm), a i aBTOp 3aCIYTOBY€E Ha HPUCYIKECHHS CTYNIEHS TOKTOpa (inocodii 3

ranysi 3nanb 27 « TpancnopT» 3a cnenianpHicTio 273 «3anisHUYHMI TPaHCIOPTY.

Odiuiiinuii onIOHEHT,
JOLEHT Kadeapu TPAHCIOPTHHUX TEeXHOJOTiH’
HY «JIbBiBCchKa MOMITEXHIKA»

K.T.H., JIOLICHT Oner BO3HJSK

JlokymenT nignvcano keanidixosaunm enextpornum mnignucom (KEIT), sigmosiano ao 3akony
Vipaiun «lIpo enekTponni fosipui mocayru». CripaBXHicTs THAMHCY Moxe OyTH rnepesipeHa

3ac00amMu nepeBipky KBasiikoBaHUX eNEKTPOHHUX MiAMUCIB.
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