PEIHEH3IA
Ha JUcepTaliiHy poboTy
Kpucenka IlaBaa IropoBuua
Ha TeMy «30aradeHHs JaHUX I IPOrHO3YBaHHS BIaCTHBOCTEH MeTamaTepialiBy,
IIpeAcTaBleHy Ha 3100yTTs cTyneHs JokTopa ¢inocodil
B rajy3si 3HaHb 15 — ABTOMaTu3alis Ta npuiiaao0y Iy BaHHs
3a cHernianpHicTIO 153 — Mikpo- Ta HaHOCHCTEMHA TEXHIKA

AKTyaJbHICTH TEMH JHcepTaNil.

AKTyalbHICTP TEeMM JHMCEpTalifHOI poOOTH BH3HAYAETHCH 3POCTAIOYUMU
noTpebaMu Cy4acHOI IPOMHCIOBOCTI y po3po0ii HOBMX MarepiaiiB i3 3aJaHUMH
BNacCTUBOCTAMH. Meramartepiany BiAKpHUBAaIOTh €QEKTHBHHH 1 SKICHO HOBHIM
HaNpsAMOK Yy Marepialo3HaBcTBi. BOHM BHKOPHCTOBYIOTBCS B PI3HHX TaIy3sx
TEXHIKM, TaKMX SK MIKpOEJIeKTPOHiKa, ONTOEIEKTPOHIKa, iHPOpPMATHKA,
pamioTexHiKa, eHepreThka TOWIO. 3aBASKH  YHIKATBHHM  BIACTHBOCTSAM
MeTaMarepianiB, MEPCHEKTUBHAM € PO3pOOJIEHHS Pi3HOMAHITHHX (YHKI[IOHATEHKX
NPUCTPOIB, 30KpeMa CEHCOPHHUX €JIEMEHTIB, CTPYKTYp, IO MPaIlOI0Th B ONTHYHOMY
Tialla30Hi CIIEKTPy, eHepro30epiralouMx TEXHOJOTiM, iHdopMamifiHMX cHCTEM
nepenaBaHHs, 30epiraHHs, 3axUCTy Ta BigoOpakeHHA iHdopManii, 3aXHCHHX
eKpaHyBalbHMX Ta PaJIONONIMHAIBHHAX CTPYKTYP TOImIO. TakuM YHHOM,
JOCIIJUKEHHS Ta PO3pOONEeHHsS MeTaMaTepialiB i3 3aJaHHMH €JIeKTPOMArHiTHUMH
BIIACTHBOCTSIMM € BajYUIMBHM 3aBIAHHSM IS 1X NPaKTHYHOTO 3aCTOCYBAHHS 1
BUpIIIEHHS MPUKIATHUX 3a1a4.

HeliponHi Mepexi, SK albTepHaTHBa MO KIACHYHHX ()i3HKO-MATEMATHYHUX
METOZIB aHaAli3y MeTaMaTepialiB, MOTPeOyIOTh 3HAYHOT KiJTBKOCTI JaHuX. AJle JaHUX,
jKI TOTOBI JJII HABYaHHSA INTYYHUX HEHPOHHHX MeEpEeX [UIS IPOrHO3YBAHHS
BJIaCTHBOCTEH MeTaMaTepialiB, Ha JaHUH MOMEHT He iCHye. ABTOp poGOTH MPOIIOHYE
METOJ, IO OAacTh 3MOTY 3HAYHO 30UIBIIATH KiIBKICTh INAaHMX, HEOOXimHWX s
IIPOTHO3YBAHHS BJIACTUBOCTEM MeTamartepialiB, IPOIIOHYE TMOBHMM MaiIimaiiH s
30upaHHs Ta OOpPOOIEHHS TaKHX JaHHX.

Oninka oOIpyHTOBAHOCTI HAYKOBHX pe3yJabTaTiB aucepramii, ix
AOCTOBipHOCTI TA HOBH3HH.

HaykoBa HOBH3Ha pe3yJIbTaTiB ITUCEPTALIMHOrO IOCTIMKEHHS IIOJIArac B
HaCTyIHOMY:
1. CrpoekToBaHO NOBHHMN HaWIIaifH MiJrOTOBKM JAHWX, MOYHMHAIOYH BiJ aHaii3y

EKCIIEPUMEHTANBHUX  JOCILDKEHhP [JO TOTOBHX JO HABYAHHA CTPYKTYD



3aKomoBaHol iH(opMamii Npo eneKTpoMarHiTHE OMpPOMIHEHHSA Ta KoedillieHT
IPOIy CKaHHS.

2. 3anpolOHOBaHO  AITOPUTM  KOAYBaHHA  iH(opMmamii  ImOA0  TOIOJOTII
MeTamarepialiB, iX CKJIaJ i BIaCTHBOCTI, €IeKTPOMATHITHE ONMpoMiHeHHs. Jlanuii
JITOPUTM Moxke 6yT MaciiTaboBanwmii Ha iHIII mapaMeTPH Ta BIACTHBOCTI.

3. 3anponoHOBaHO HiIXin A0 3aKpiluieHHs iHGOpMAIllii IMPO YacTOTHHHM [iama3oH
€JIEKTPOMATHITHOI'O OIIPOMIHEHHS Yepe3 3BOPOTHE PO3TOBCIOMKEHHS ITIOMHEJIKH.

4. 3anpoIlOHOBaHO MOXJIMBE BHpIIEHHS 3BOPOTHOI 3ajadi, SIKE CIHPAEThCS Ha
IPEICTABICHUIA aBTOPOM METOA 3aKpillIeHHs iH(popMalii npo eleKTpoMarHiTHe
ONPOMiHEHHS.

5. IlpoBencHO HaBYaHHA INTYYHOI HEHPOHHOI Mepexi M NPOrHO3YBAaHHI
BIIACTMBOCTEH MeTaMarepially, fKe BHKOPHCTOBYE IIPEACTABICHHI aBTOPOM
MeTon 30araveHHs JaHUX, 1 EKCHepHMEHTAIBHO [OBEICHO MOXJIMBICTH
BUKOPHCTaHHS IITYYHUX HERPOHHIX MEPEX A 1€l 3a1adi.

JIOCTOBIpHICTP HAyKOBHX pe3yJbTAaTiB 3a0e3redyeThCss BHKOPHCTAHHAM
anpoOOBaHMX METOAMK PO3PaxyHKY Ta BEpPH(IKALi€l0 OTPUMAHMX pPE3YIbLTATIB.
Hameneni y po6oTi HayKoBi NOJOXEHHS, BHCHOBKM Ta MHPAKTHYHI peKOMEHAanlii
MOBHICTIO OOIPYyHTOBaHi, 0a3ylOTbCs Ha GaKTUYHHX HaHWX, SKi IPEACTABIEHI Y
poboTi B TabnauyHOMy Ta rpadigHOMy BUDIALi. I[HTepHpeTaiifo OTpHMaHHX
pe3ynbTaTiB IIPOBEJCHO 3 BHKOPHCTAHHSAM CYYaCHHX METOMIB OOpOOJeHHs
iHpopMarrii.

HayxoBi  npochimpkeHHs Oynm  BukoHaHi  3100yBadeM Ha  Kadenpi
mikpoenekTpoHiku KII im. Irops Cikopcbkoro mix KepiBHHMITBOM mpodecopa
KaQeapy MIKpPOCNEKTPOHIKH, HOKTOpa (isuko-mareMarnunux Hayk Kopomoka
JAmutpa BonoaumupoBHya.

Omxe, B aucepranifiHid poOOTi IOCTaBleHe HayKOBe 3aBAaHHS PO3POOIICHHS
anropuTMy 30aradeHHs IaHUX IS HABYAHHS LITYYHOI HEHUPOHHOI Mepexi, SKuii
3aKpiIUIIoe iHGOpPMAIlil0 MPO YMOBH €KCIEPHMEHTANBHMX MOCIIIKEHb, BHKOHAHO
IOBHICTIO, 3400yBaY MOBHOIO MipOIO OBOJIOAIB METOHOJIOTIEI0 HAYKOBOI MisUTBHOCTI.

Ouinka 3MmicTy Aucepranii, il 3aBepIIeHiCTh Ta NOTPHMAHHS NPHHIHNIB
aKa/eMiqHOI 100 pPOYECHOCTI.

3a cBOIM 3MiCTOM AucepTauiiina poGora 3m00yBaua Kpucenka I1. 1. nosHicTIO
Bignosimae CramgapTy BuIoOi OCBiTH 3i cmemiampHOCTI 153 — Mikpo- Ta
HAaHOCHCTEMHA TexHiKa Ta HalpsMKaM JOCHTIMKEHb BIAINOBIAHO IO OCBITHBO-
HayKOBOi nmporpamu « MiKpo- Ta HAHOCHCTEMHA TEXHIKa».

Hucepranifiza po60oTa € 3aBepUIEHOI0 HAYKOBOKO MpALEd 1 CBIMYMTE IIpo
HAsBHICTh OCOOHCTOrO BHECKy 3100yBaua y HAyKOBHM HampsaMm «Jlu3aliH Ta
IIPOTHO3YBaHHS BIACTHBOCTEH MeTaMaTepiaiiBy.



Posrnadysinn 3BiT moAiOHOCTI 3a pe3yibTaTaMH IEPEBIPKH OHCEPTAIiiHOL
pobOTH Ha TEKCTOBi CHiBHAJiHHA, MOXHAa 3pOOMTH BHCHOBOK, IO AMCEpTALiiHA
pobora Kpucenka IlaBna IropoBuHa € pe3yiabTaTOM CaMOCTIMHHUX HOCIIKEHb
3100yBada 1 He MiCTUTh eNleMeHTiB (anscudikarii, KoMmiadnii, pabpuxarii, mariary
Ta 3amno3W4yeHb. BHKOpHCTaHI izmei, pe3yJbTaTH i TEKCTH iHIIMX aBTOPIB MAalOTh
HaJIeXHI IIOCUJIaHHS Ha BiJI[IOBIHE JKEPEIO.

3a pesympTaTaMH aHaN3y AMcepramiiinoi poboTm Ta myGumikamiii asTopa
IIOPYIIEHHS aKaJeMivYHOI 10OpOIEeCHOCTI He BHSBIIEHO.

MogBa Ta ¢THIbL BUKJIAJAEHHSI Pe3yJIbTaTiB.

Hucepraniiina po6oTa HanKcaHa YKPaiHCEKOK MOBOIO.

Teker nmucepramii BHPI3HAETHCS 3MICTOBHOIO 3aBEPIIEHICTIO, JOCTYIIHICTIO
BUKJIAJIEHHS, LUICHICTIO Ta JOTIYHOK MOCTiMOBHiCTIO. Juceprallis HamkcaHa
CY4aCHHM HAyKOBUM CTHJIEM 13 BHKOPHCTaHHSM 3arajlbHOMPHUHAHATOI TEPMiHOJONIT.
Hucepraniina po6ora Kpucenka II. I. mae 4iTKy CTpyKTypy, KUIBKiCTH po3miiiB i
MiAPO3/iTiB aAeKBAaTHO BifoOpakae CYyTHICTh IPOBEAEHHX A0OCTiIKeHb. OdopMiIeHHs
poOOTH € ACHUM Ta aKIEHTY€E yBary Ha KJIIOUOBHX acIeKTaX, SKi HeoOXiTHO JOHECTH
J0 4nTava. Jucepranis HamucaHa IpaMOTHOMIO (HaXOBOKO YKPAiHCHKOK MOBOIO, alle
MICTUTE TIpodeciiiai xapronismMu. Takox y poGOTI HasSBHHN HETOYHHM HEPEKIal
JEAKUX CIiB, ajlle y He3Ha4Hil KiIbKOCTI, 0 He CIIPUYHHIAE MPOOIeM i pO3yMiHHs.

Hucepranis cKnafaeTbes 31 BCTymy, 4-X pO3MiNiB, BHCHOBKIB, CIIHCKY
JiTepaTypHUX JOKepeN Ta ZOJaTKy. 3araibHuil oGcsr qucepTailii 170 cTopiHoK.

Y BeTyni OOIpYHTOBaHO aKTyalbHICTH TEMH, OIMCAHO CTaH PO3POOOK y il
chepi B HaykoBiii JiTepaTypi SIK BITYH3HSHMX, TaK i 3apyODKHHX JOCIiAHHKIB, a
TAaKOXX BKa3aHO 3B’A30K pOOOTH 3 HAyKOBHMH IMpOrpaMaMu, ILIaHAMM 1 TEMaMH.
Busnaueno meTy 1 3aBJaHHA JOCTIKEHHS, 00'€KT, IpeAMET i METOMM JOCITIKEHHS,
a TaKOXX HAayKOBY 1 MpakTUYHY HOBH3HY OTPUMaHUX pe3ynbrarie. IlomaHo
indopmariro npo ampobaiiiio i myGmikanito pe3yabTaTiB JUCEpTalii i3 3a3HAYEHHIM
0CcOOHCTOr0 BHECKY aBTOpA.

V mepmiomMy po3iijii IpOBeINeHO aHali3 iCHYIOYHX Ha JaHHHA MOMEHT Ga30BHX
0710KiB, SIKi BHKOPHCTOBYIOTHCS B INTYYHHX HEHpPOHHHMX Mepexax. MaTeMaTHdHO
OTIMCAaHO IPHHIMIMN IX poOGOTH Ta HAaBEAEHO MOXUIMBY OO0JACTh 3aCTOCYBAHHS.
ITpoananizoBano BuaM MeTamarepiaiiB. HaBeneHO BUCHOBKH 10 PO3ALNLY.

Y ApyroMy po3miai IpoaHalli30BaHO iCHYIOYi pOOOTH, NMPUCBSYEHi aHATi3y
MeTaMaTepialiB 3a IOIOMOIOI0 INTYYHMX HeWpoHHHMX Mepex. ONucaHo migxomu
IOCIITHUKIB 10 KOMyBaHHs iH(popMalil Ipo CKIaJ Ta TOMOJOTiI0 MeTaMaTepialis, ix
HEJOJIKH Ta IepeBard. 3aIpoNOHOBAHO HOBHM MiAXiA 1O KOAYBaHHS TaKoi
tHpopMartii.



VY TpeTbOoMy po3fini 3ampOIIOHOBaHO IOBHHM MaiILIaliH 0OGpoOIEHHS NaHHX,
MOYMHAOYA BIJ BIJKPUTUX JKepenl, 3aKiHIyloud TOTOBMMH [0 HaBYaHHS
CTPYKTypaMu. 3allpOIIOHOBAHO apXiTeKTypy IITyYHOI HEHPOHHOI Mepexi it
TIPOTHO3YBaHHS BIIACTHBOCTEM MeTamaTtepialy, IO 3JaTHa ONTHMAJIBHO 3HAMNTH
3aJICKHOCTI  BIACTHBOCTEH BiX Tomomorii, cKiIagy Ta eleKTPOMArHiTHOIo
ONPOMiHEHHS.

Y 4eTBepTOMYy pO3MiNi IPEACTaBIEHO pe3yJbTaTH HABYAHHS INTYYHOL
HEHPOHHOI MEpEeXi IS TphOX BHUOIPOK JaHHX IS JOKa3y MOXJIMBOCTI INTYYHOIO
iHTeNeKTy M0 BMBUYEHHS BHYTPIINHIX 3aiexHocTed. IluMH excnepumeHTaMm
IOBEJEHO, 10 OJUH 3i CIOCO0IB 301NMBIIEHHs KiIBKOCTI JaHHX, a caMe 00’ eIHaHHS
BHOIPOK JaHMX 3 Pi3HUX YACTOTHHX [ialla30HiB eNeKTPOMArHiTHOrO OHpPOMiHEHHS,
IPU3BOAMTD JIMILE A0 MOTIPIISHHS pe3ydbTaTiB IIPOTHO3YBAHHS HAaBYEHOI MOZAEI.
3anponoHoBaHO MaiOyTHI IIISXH IS HOKPAIIEHHS SKOCTI IPOrHO3yBaHHs, 8 TAKOXK
MOJMJIHBI MIAXOAM IO BHPIIIEHHS 3afadi IIPOEKTYBaHHS CTPYKTYpH MeTamatepiany 3
HOTpiIOHUMH BJIACTHBOCTSIMH.

VY posximi OCHOBHI HayKOBi Ta HpPaKTHYHiI pe3yJbTaTH i BHCHOBKHM HaBEICHO
BUCHOBKH I10 qUCepTallii.

VY JlopatKy HaBe[eHO CIIMCOK IyOmikaniii 3100yBaya 3a TeMoro aucepTaiiii. Jns
KO>XHOI Iy6mikamnii BKka3zaHo 0COOUCTHI BHeCOK 3/100yBaya.

Hucepraiiiina po6oTa odopmieHa BiANOBiIHO K0 BUMOT Hakasy MOH Vkpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmKeHHs BUMOT 10 O(GOPMIIEHHS JUCEPTALIii».

OnpuirrogHenHs pe3yabTaTiB AucepraniiHoil poGoTu.

HayxoBi pesynpratud auceprauii BHCBiTIEHI y 3 HayKoBHX IyGiKarmisx
3n00yBa4a, cepell AKMX: 2 CTaTTi y HAayKOBHX BHIAHHSX, BKIIOUEHHX HA JaTy
omyOIiKyBaHHS [0 IepeliKy HayKoBHX (axoBHX BHIOaHb YKpaiHu Karteropii b;
1 cTaTTd y nepioqMYHUX HAyKOBHX BHJAHHSX, [IPOIHIEKCOBAaHMX Yy Oasax manux Web
of Science Core Collection Ta/a6o Scopus, 3 skux 1 CTaTTA y BUJAHHAX, BiJHECEHUX
no tpetboro keaptumo (Q3) BimmoBimHOo no knmacudikanii SCImago Journal and
Country Rank a6o Journal Citation Reports.

Taxox pesynsraty gucepranii Oynu ampoboBaHi Ha 1 HaykoBiit ¢axosiii
KOH(epeHIIii.

Ormy6nikoBani mpari 3700yBadya MarOTh BHUCOKHMI HAyKOBHM piBeHB, B HHX
JOCTAaTHBO [IOBHO Ta BCeOIYHO ONMHMCAHI rOJNIOBHI HAYKOBi 3T06YTKH, IO IPEACTABICH]
B 2-4 posminax pamcepramii. ¥ poborax, mo omyOaikoBaHi y CIiBaBTOPCTSI,
0coOHCTHH BHECOK aBTOpa BioOpakae 3apaxoBaHi 3a TEMOIO UCEPTAllii Pe3yIbTaTH
JOCI/DKEHF Ta He BHKIMKae CyMHIiBiB. B ycix myGmikamisx aoTpuMyroTscs
IIPUHIUIY aKaAeMiqHOl JOOPOYECHOCTI.

Takum 9MHOM, HAYKOBI pe3yJIbTATH OIKCAHI B JUCEpTailiiiHiil poOOTi IOBHICTIO
BHCBITJIEH] Y HAyKOBUX IyOmikaIliax 3nobysaua.



Henousixku Ta 3ayBakeHHs1 10 AUcepTaliiiHOI poGoTH.

1. ABTOpoM He OyJIO 3aIpOIIOHOBAHO ANBTEPHATHBHUX apXiTEKTyp IITYYHOI
HedpoHHOI Mepexi. Y cBoiif poOOTI aBTOpP MAEMOHCTIpY€E JMIIe pPe3yJbTaTH
3HAXOJDKEHHS ITapaMeTpiB apXiTeKTypH, alle aX HisK He iHmmX Koupiryparii. binsm
TOro, HaBiTh B I[ili apxiTekTypi He OyJu 3a3HadeHi E€KCIEPUMEHTH 3 iHIIMMH
rinepnapamMeTpaMy, TakKUMH sK learning rate, HMOBIpHICTP BiIKIIOYEHHA IIApy 3
HAaBYaHHs, NMapaMeTpu onTuMizaropa Adam. TakuMm YHHOM, BaXKO BH3HAYHTH, YK
AificHo Takuii Halip mapaMeTpiB € ONTUMAIBHHM, T4 Yd € ONTHMAIBHOIO caMe
TPUBUMIpHA 3TOPTKa, IK OCHOBHMIA GJIOK.

2. ApropoM He Oyno 3a3Ha4eHO, CKUTBKH dYacy (i3 BHKOPHCTaHHIM
3aIpOIIOHOBAHOrO HUM IIiIXO.y) MOTPiOHO Ha 30MpaHHA JaHUX 3 BiIKPUTHX IKepe i
Ha penzep. CkiagHO 3pO3YMITH, HACKUTBKM LM IiAXig MOXe 3€KOHOMHTH Yac
HOPIBHAHO i3 KITACHYHHUM (Di3MKO-MaTEMATHYHUM MOEIIOBAHHSIM.

3. Jlna paeMoHCTpallii poGOTH 3alpONOHOBAHOTO AITOPUTMY aBTOP HABOIMTH
NPUKIaN apXiTeKTypH 3TOPTKOBOi HEHpOHHOI Mepexi I NPOTrHO3yBaHHS
KOe(DIIiEHTYy IPOITyCKAaHHS B 3alEXHOCTI Bi CTPYKTYpH, CKIady Ta YMOB
BUMIPIOBaHHS BJacTHBOCTeH MeramaTepianiB. OfHak, OaMH TiIbKH KoeQillieHT
IPOIyCKaHHSA HEe Ja€ IOBHOI iH(OpMalii IIpo BIACTUBOCTI Marepiany. Sk mpaBuio,
PO3IIIANAlOTE TPH KOEQIIieHTH: MPOIyCKaHHS, BiqOMBaHHS Ta IOMNIMHAHHA.
Hominero 6yno © mOCTaBHTH 3ajady BU3HAYEHHsS BCIX TPhOX KoedillieHTIB s
MeTaMaTepiaiy i3 HEBHOKO CTPYKTYPOIO.

4. Takox ponimeHO Oyn0 © TmpoBeCTH TOPIBHAHHA PeE3YJIHTATHBHOCTI
iMiTali¥HOrO MOJIEIOBAHHS Ta MOJISIIIOBaHHA 32 JOIIOMOTOIO 3rOPTKOBOI HEMPOHHOT
Mepexi. [JopiBHATH pe3ynbTaT 000X METO/IB i3 eKCIIepUMEHTATLHAMH.

5. V poboTi HaBeAeHO TiNbKH 3arajibHi IMAXOXH A0 BHpIlUEHHS 0GepHEHOI
3a71a4i (IIPOrHO3YBAaHHS CTPYKTYpPH Ta CKIaQy MeTaMaTepialliB 3alIeXHO BiJ| IIEBHHX
BIIACTUBOCTEW). Po31IpeHHs IIbOT0 [TNTaHHS 3HAYHO MiJBHOIAIO 6 HAYKOBY LiHHICTD
pobOTH.

BBaxaro, 10 BHCIIOBICHI 3ayBa)X€HHS He € BH3HAYAILHHUMH 1 He 3MEHIIYIOThH
3arajibHy HayKOBY HOBH3HY Ta IIPaKTHYHY 3HaUYHUMICTh PE3YJbTATIB T4 HE BILIHBAIOTH
Ha NTO3UTHBHY OLIHKY JUCEPTAIiiHOT pOOOTH.

BucHoBok npo qucepraniiiny poGory.

BBaxaro, mo ngucepramiiina pobora 3mo0yBada cTymeHs OOKTopa (imocodii
Kpucenka IlaBna IropoBrda Ha TeMy «30aradeHHS MaHWX OIS IIPOrHO3YBAaHHS
BIIACTHBOCTEM MeTaMmarepianiB» BHKOHaHa Ha BHCOKOMY HAYKOBOMY piBHiI, He
HOpyIy€e IPUHIMINB akKafeMidHoi HoOpOYecHOCTI Ta € 3aKiHY4eHHM HayKOBHM



JOCII/DKEHHAM, CYKyNHICTh TEOPETHYHHMX Ta MPaKTHYHHX PpE3yJbTaTiB  SKOTO
po3B'A3ye HayKOBe 3aBJaHHS, L0 Mae iCTOTHE 3HAYEHHA M Taly3i 3HaHb
ABroMmaTu3allil Ta npunagoOynyBaHHA. [Juceprauiiina poGora 3a akTyadbHICTIO,
NPaKTUYHOIO IIHHICTIO Ta HAyKOBOIO HOBHM3HOIO IOBHICTIO BiJIOBiIa€ BHUMOTaM
YVHHOTO 3aKOHOJABCTBA YKpaiHM, L0 mnepembadeHi B m. 6 — 9 «llopsaaky
NPUCYDKEHHS CTyIleHs JokTopa (inocodii Ta ckacyBaHHS pillleHHA pPa3oBOi
CIeliani30BaHoi BYECHOI pagy 3aKia[y BHINOI OCBITH, HAYKOBOi YCTAHOBH IIPO
MPUCYDKEHHSA CTyIeHs JoKTopa (inocodii», 3arBepmxenoro Iocranosoro Kabinery
MisicTpiB Vkpainu Bin 12 ciuns 2022 p. Ne 44,

3m06ysau Kpucenko ITaBno IropoBud 3aciyroBye Ha HPHCYIKEHHS CTyHEHS
nokropa imocodii B ramysi 3HaHB 15 — ABTOMaTH3auis Ta NpUIanoOyayBaHHS 32
crieniaibHicTIO 153 — Mikpo- Ta HaHOCHCTEMHA TEXHIKA.
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