PEINEH3UA
BbPXY AHUCEPTALMOHCH TPYA 3a NPUCHKJAHE Ha 00pazoBaTenHaTa U HayyHa CTeneH
SJAoKTop”

no npodecuonanHo HanpasieHue 4.1 OuUaYecKu HayKH
(HayuHa cneupantoct ,,Panunodusuka u Gusnuecka eneKTpoHHKa™)

ABTOp Ha JucepTanmonnns Tpyx: Japuna Hukonoea Kaumesa, husuk, 3anodeH
JOKTOpaHT KkbM ME-BAH

Tema: ,Mscnensane Ha Ou3MUHM NpOLECH IIPH 3aBapsiBHE Ha MaTepuanu ¢
KOHLEHTPHUPAHU €HEePreTHYHU NoToLK”

Penensenr: npod. ndn Kupun Acenos Kpexor, UE-BAH, acolMUpaH 4ieH Ha
HMAUSAE

I'-xa Jlapuna Huxonosa Kaunmera 3aBBbpLUIBA CPeJHO oOpa3zopaHue mpe3 1984 r.
B COVY "llanko LlepxkoBcku" - rp. IMoncku TpemGewm, o6 BenukoTbpHOBCKa.
Buciie o6pasosanue nonyuasa e ITY “Ilaucuit Xunennapeku”, kpaero npes 1989 r.
npuaobuBa  00pasoBaTeNHO-KBANM(UKALMOHHATA  CTemeH  "Marucrep” 10
cneumantoct "HuxenepHa ¢uznka", cneumanusanms “JlazepHa TEXHHKA W
TEXHONOTUK", ClIEJl MOJIOKEH ABPKABCH W3NUT W 3alIMTEHA AMIIOMHA pabota Ha
Tema ,,JlasepHo nonyuapaHe M M3CIEIBAHE HA THHKM CEHETOGNEKTPUUHHM clioeBe”.
Ilpencraeenara JokTopcka AMCEpTaLMs MOXE Na Ce TpHEME 3a IPOXbIDKEHHE Ha
HEHHVs TBOPYECKHM MBT M TEMATMYHO pasHooGpa3siBaHe. B 3am0uHa JOKTOpaHTYpa
no Ttemara ,Mscrneapane Ha GW3MYHM NPOLECH NIPH 3aBapsABHE HA MAaTEpPUANd C
KOHLEHTpHpanyu eHepreTuyHu norouu” [. Kaumesa e 3aunciena koM MHcTHTYTa
Mo enexTporuka Ha 15.09.2014 u npes m. okTomepu 2018 r. ¢ pemenue na Hayunus
CBBET € OTYHCIEHA ¢ MpaBo Ha 3awuTa. [lo Moe MHEHHe aMOMLIMO3HOTO 3arnaBue Ha
AucepTanusTa o0XBalla OrpOMEH Kpbr OT NPoGJIEeMHM M TPYIHO NPEOAOTHMH
Npe/iM3BUKATEIICTBA 32 OFPaHHYEHHS MEPUOJ Ha JOKTOpaHTypara. M3cienpaHuara B
MpeACTaBCHUs JMCEPTALMOHEH TPYN M0 ChIIECTBO Ca KOHKPETU3MUPAHH BBLPXY
MOJCAUPAHETO Ha TEMIEPaTypHMd IOJleTa M ONpPeNeisHETO Ha OCTAThbYHH
HanpexeHus u Aedopmanyu Npy eleKTPOHHOIBYEBO 3aBapsBaHe.

AKTYallHOCT Ha pazpaboTranus AUCEPTALMOHEH TPYA

EnexrponHo-nbuesata o6paboTka Ha MaTepHaiuTe € YTBBPLACHO CBBPEMEHHO
BUCOKOTEXHOJIOTHYHO CPEACTBO 32 BBL3JACHCTBHE BbPXY TEXHHMTE CBOHCTBA C
YCTEIHHK MPUIOKEHHKS B IMPOK JUana3oH KaTo AbJIGOKO 3aBapsBaHe, (CENEKTUBHO)
TOneHe, (OpMHUpaHe Ha MHOTOKOMIIOHEHTHH MOKPHTHS, TepPMHYHA obpaboTtka u
MpEeKprcTaNn3alms, CHHTe3 (BKJ. HA HAHOKOMIIO3MTH 3a CTPYKTYPHH M MArHUTHU
MPUIIOKEHHUs), MOAM(DUKALMS Ha CTPYKTypata M CBOMCTBATA WM, HalpUMeD,
BTBBpAsiBaHE. DB Tasy Bpb3Ka aKTyalHOCTTa Ha W30paHAaTa TeMa € M3BbH CHMHEHHE,
3aMOTO  LEAW  M34CHABAHE Ha  OCOOEHOCTH B TEXHONOTMYHMS  IIPOLEC Ha
CACKTPOHHOTBYCBOTO 3aBapsiBaHe (EJI3) upe3s MaremMaTMyHO MoOAenupaHe H
MO/Ty4aBaHe Ha HOBU OOCKTHBHM CBEJIEHHS 33 ChCTOSHUETO Ha METATMTE B HEMOCPEICTBEHA
Onu30cT A0 3aBapbUHMs 1IEB 4pe3 NpHIaraHe Ha CBBPEMEHHHM EKCIIEPUMEHTAIHU
meToau. Tpsbea cbilo fa ce OTGenexH, Ye pellaBaHeTo Ha npo0nemMuTe, ChIBTCTBALIM
NOYyHaBaHETO Ha 3ApaBa ¥ HAJCHK/HA IbAroTpaiina Bpb3Ka MEX/y PasiuyHi MaTepuaiy B
WIMPOKK TIpaHuUy Ha (QYHKUMOHANHM TIPUIONKEHHMSA, € NpPEeAMET HA AKTHBHO OXKMBEHO



MEXIYHAPOAHO CBTPYAHMYECTBO. EKCIEepUMEHTHTE, ONMMCaHM W aHAJM3MpPaHH OT
AUCepTaHTKara, ca MpuMep 33 MOJYYEeHH 3HAYMMH Ppe3yiTaTH OT  MOJIE3HOTO
chTpyaHuuccTBO Mexay ME u ObenuHenus MHCTUTYT 3a sjapeHu uscneapanus (OHSIHN) —
Jly6Ha npu SCHO MOTMBMPAHO LiEEHACOUEHO M3MOJI3BaHe Ha HHPPACTPYKTypaTa.

Crpykrypa Ha AUCCPTALIHOHHHA TPY I

HuceprauMonnuaT Tpys chabpixa obmo 98 crp. karo o6xsama Yeoa (1 cTp.), ueTHpu
riasu (00mo 83 ctp.), pazpen [punocu (1 crp.) u CnuchK Ha W3MOJ3BaHATA JIMTEPATYpa
ot 125 sarnasus (9 crp.). UmocTpupat e ¢ 0610 75 durypu no sHomepauus (peanHo 72) u 7
Tabnuiy.

B I'nasa 1 (32 crp., 18 dur., 1 Tabn.) ca pasriesanu TepMoaedOPMaLIHOHHUTE MPOLECH
NpH 3apapsBate Ha METalU U cruiaBd. Onucany ca TOTUIMHHUTE NPOLECH NPY 3aBapsBaHe M
€ HampaBeH Mperyiel Ha OCHOBHUTE TONMIMHHKM Mozenu npu EJI3. M3sicHeHu ca mpuyuHUTE
32 Bb3HMKBAHE Ha OCTATHYHM Hampexkenus W nedopmaimu npu 3aBapspane. KoMeHTHpaHu
Ca OCHOBHMTE METOAM 33 M3MEPBAHETO WM Karo MO-MoApoGHO €  pasrjejsaH
HEPaspyIUMTEIHUAT METO Ha HeyTpoHHaTa fqudpaxuus (HII).

B I'masa 2 (11 crp., peanHo 6 dur., 5 Tabn.) ca NpeACTaBEeHH MAaTEPHAJIMTE,
TEXHOJIOrMYHUTE napameTpu Ha EJI3 (yckopuTEeNHO HampeXeHHe, eJIEKTPOHEH TOK;
CKOPOCTH Ha 3aBapsiBaHe), U METOIWTE Ha M3CJe/BaHE. 3aBapsBaHETO € W3BBPIIEHO C
CJICKTPOHHO-TBYCB 3aBapbucH anapar Ha ¢upmara Jleibona-Xepeyc B ME.
Ipencrasen Hakparko e peakropsT MBP-2M — H3TOUHKK Ha HEYTPOHHM UMNynacH. OnucaH
€ H3MON3BAHUAT HEYTPOHEH CNEKTPOMETHLP MO BPEME Ha MpenuTaHe Ha HeyTponu DCJI
KaTo ca M3TBKHATHU XapaKTEPHUTE MY KOHCTPYKTHBHHU (DYHKLMOHAIIHU KOMIIOHEHTH
C Bb3MOXHOCTH 3a M300p Ha BMCOKa pa3fieNUTeNHa CHOCOOHOCT MO eHeprus u GhopMupane
Ha cxaHvipanusa obeM (gauge volume) B MarTepuana.

[pencrassiero va opuruHanHuTe Pe3ynTaTy Mo CHUIECTBO € B CACABALUUTE ABE INIABH
Ha 46 cTp. Kato Bkrouea 38 durypu u 1 Tabnuna.

B I'nasa 3 (26 ctp., 24 ¢ur., 1 Tabn.) ca uscnenBanyu TomnmHHM npoueck npu EJI3 ¢
OCuMIUpalll ¥ HEOCUWIMpAlll €JIEKTPOHEH cHom. [IpencTaBeH € TOINIMHEH MOJE] M Ha
Heroea o0CHOBA Ca ONpeAeNeHH YHCIIeHO TemnepaTypaure noneta npu EJI3 ¢ ocuunupain u
HEOCUM/MPALL CHOM NPH KOHKPETHH MaTEPHANTH M TEXHOJIOTHYHY IAPaMETPH.

B I'naBa 4 (15 crp.l 14 ¢ur., 0 Tabn.) ca NpenCTaBEHH OPUIHHATHM PE3YNTATH OT
M3MEPBAHE HA OCTATBYHM HANPEKEHUs M MUKpomedOpMallMd HA METalM M CIUIaBH CJE]
npopexnade Ha EJI3. Jlamenu ca npaxruuecku mpenopbkd 3a EJI3 Ha 3b0HM Konena,
H3paboTEHM OT KOHCTPYKUHOHHA cToMana 12XH3A.

Cnen Besika r71aBa ca JafeHn U3BOAUTE OT U3C/IEIBAHUATA, 4 B 3aK/TIOYUTENEH pas/e ca
(hOpMYJIMPaHK OCHOBHKTE ABTOPCKM NPETEHLMU 32 IPMHOCH HA AMCEPTALMOHHNS TPYA.

OTHolIEeHHE Ha AHCEPTAHTA KbM CbBPEMEHHOTO CHCTOSHHE Ha NpobieMHUTe

JucepranTkata JeMOHCTpHUpa MHOTO 10GpO HMBO Ha TO3HABAHETO HA TEMATHKATA 3a
3aBapABAHC Ha MaTepuald, KakTo W NpobiemMuTe, NPUIPYKABALIM PEaTM3MPaHETO Ha
CJICKTPOHHO-TbYERBATA TEXHONOrWA TIPH 3aBapiBaHE Ha KOMOWHALMA OT cnendduuHHM
MeTanu ¥ ciuiasu. ToBa ce nposesBa B NbPBUTE [BE [VIABH, M3NOXNKEHH HA 06wIO 43 cTp.,
KbAETO ca uWTMpaHu okoao 90 sarmaBusi ¢ nNpsKO OTHOIIEHWE KbM Te3d MPOOIEMH.
KomeHTrpanu ca KaKTo paspyiunTe/Hu, Taka i HepaspyLIMTEIHH METOM 3a U3C/IeABaHe Ha
n3MeHeHusTa B Matepuana ciaen EJI3. Msnonssanara nureparypa € CbBpeMEHHa, OTpassBa B
MCTOPUYECKN TUIAH JOCTIKEHHATA W CYMTAHHUTE 3a NMEPCMEKTHBHM HACOKM B obNlacTTa Ha
EJI3. B nyGaukauunTe no guceprauusita ChIIO e OTPa3sBaT U aHalM3KMpaT CbBPEMEHHUTE
Hay4HH W MPAKTHYECKH AOCTWXKEHHS B 00aacTTa.



ChorBeTCTBHE MEKAY MCTOAMYHMS MMOAX0] ¥ PCIIaBAHHWTE B JHUCCPTALIMATA 3a4a4u

Hanpagen e onuT 32 chueTaBaHe Ha OPUTMHAIHU PE3YJITATH OT MOJIEIMPAHE HA NpUHOCA
Ha (M3MYHKTE TNPOLECH KbM pasnpedciCHHETO Ha TEMMEPaTypHHUTE TMOJieTa B
Henocpe/cTBeHa 61M30CT 1 Ha Pa3CTOSIHAE OT 32aBAPBUHUS LIEB U MPAKO EKCHEPUMEHTATHO
OnpejensiHe Ha OCTATHLYHMTE HaNpeXXeHWs B Merana chnej 3aeapsBaHeTo. Hapen ¢
TPaaUUMOHHUTE MeTajorpadcky METOAH, B rpoleca Ha paboTa ca YCBOEHH, aJalTHPaHy U
NpUIOKEHH CHBPEMEHHM (U3MYHK METONW - PEHTIeHOBA M HEYTPOHHA audpaxums,
CKaHupalla W TPaHCMUCHOHHA €NeKTPOHHAa MuKpockonus. OCBLIECTBEHH ca KOHKPETHH
CKCMNEPUMEHTAIHY W3C/CABAHNUA, CBbP3aHM C NPHA00UBaHE Ha eKCIIEPUMEHTATHH YMEHHS 1
M3HUCKBALLM MPOALDKMTENHA U cneluduyHa 06paGoTKa HA OMUTHHTE JAHHH.

XapakTepucTiKa Ha MaTtepuaia, BbpXy KOMTO e rpaait NpUHOCHTE HA JUCEPTALI|ATa

JuceprauMonHuaT  Tpya CHObpKA MHOTO MHTEpPECEH HOB TEOPETHHYEH M
eKcnepuMeHTaneH Marepuan. Toil € w3/0KeH B TpeTa M YETBBPTA IJIaBW, BCSKA €IHA OT
KOWTO MMa [JaJ B MNOCTHUIAHETO H4 NOCTABEHUTE LIENH — OLEHKA 33 KOMIOHEHTHUTE Ha
TEH30pa Ha e()OPMALMATA M BIUAHHETO HA KMHETHKATA HA TEMIEPATYPHUTE MPOLIECH.

Mogzenupaneto Ha npouecure, TEXHONOTMYHATA TIOATOTOBKA M XapaKTEPH3HPaHETO Ha
obpasuuTe ca U3BbpILEHH 0cHOBHO B UE, KakTo u B akpeautupanu nabopatopuu Ha BAH.
[onyuenu ca pesyntaTu 3a TOMIMHHOTO PA3NPOCTPAHEHHE NPY KOHKPETHH TEXHOJOTMYHH
napametpy Ha EJI3 u 3a cTpykTypata M MEXaHWYHHTE CBOWCTBA Ha 3aBapsABaHHTE
KOMNOHEHTH Npey U Cliel poBexaaneTo Ha EJI3.

3a HJI excriepuMeHTH € W3M0N3BaH BUCOKOTEXHOIOTHYHHSAT HEYTpPOHEH (pypue-cTpec-
audppakromersp @CJ[ Ha peaktopa UBP-2M B OWSM, koiito e cneuuanusapad 3a
M3MEPBAHE Ha BLTPELIHK HanpexeHus. HanpexeHusTa ce oLeHsBaT OT pasIIHPIBAHETO
Ha nudpakuuonHuTe nukose. HJ| uamepsanuaTa ca npM crTaliHa TemmepaTypa Ha
obpasuuTe crefl M3BBPLIBAHE HA ENEKTPOHHO-IBYEBO 3aBapsBaHE C pa3lHvHA
CKOpOCT ¥ C€ MPOBEXJAT B 30HATA Ha 3aBapb4HHs LIEB M B 30HATA HA TEPMUYHO
BiusHue. [lonyuenw ca JaHHH 0[O MNPOALIDKEHHE Ha 3aBapbYyHUS 1IEB B
HENoCpeAcTBeHa ONKM30CT W Ha pa3CTOsHHEe OT Hero JoOpe H3BECTHO €, ue
KOJNIMYCCTBEHOTO OMNpEAe/isHEe Ha TPaJMEHTUTE HAa OCTATBYHOTO HAIPEKEHHE B
MaTepuaga ce OuYaxkBa Ja Jajie peluasall] NpPHHOC B pa30MpaHEeTO Ha CIOXKHHTE
B3aMMOACHCTBHS MEXAYy MHKPOCTPYKTYpa, MEXaHHYHO CBCTOSHHE, PEXHM(M) Ha
YBPEWKIaHE W CTPYKTypHa Usi0cT. [lomyueHWTE OpWUTMHAJIHU pe3yiTaTd  3a
Pasnpe/ic/ICHHETO Ha KOMIOHEHTHTE HA TEH30pa Ha BalPEKEHHETO CNPAMO 3aBapbUHHSA

LUEE B 3aBMCHMMOCT OT JIHHEHHATA €HEPTys Ca aHAIU3UPAHK 3aIbI00YEHO H Ca MPEJCTABEHH
B roJisiM Opoi#i durypu.

OueHka Ha AOCTOBEPHOCTTA HA MaTepuaaa

Moxe na ce Hanpasu H3BOJ, Y€ INHCCPTALMOHHHAT Marepral € OpPHrHHaJICeH H
JOCTOBEPEH, KAKTO M Y€ € OCBLUECTBEHO 3aBBPUICHO H3CJICABAHE, KOCTO € IMOJOXKUTENEH
aTeCTaTt ChLUO 3a 06pa3()BaTenHaTa CTpaHa Ha JOKTOpCKaTa nporpamMa rno crneuramiHocTTa.

OnuTHuTe JaHHH ca MHOTO LEHHH M JONPHHACAT 33 KAYECTBOTO HA H3BOMMTE.
JncepranTkata e JOCTHrHANA MHOTO 0GP0 HHBO B CBOEGTO PasBMTHE OTYACTH H 3apaau
M3MO3BaHATa BMUCOKOTEXHONOrWYHA ClENMaNu3MpaHa amapatypa B mo0pe obopyasaHM
nabopaTopru KaTo NpH TOBa ¢ ycBouna crnenuduuen codTyep 3a 00paboTka Ha JaHHMTE.

Hayuuu u HaYHHO-NIPUIGXKHH NIPUHOCH

Pesynrarute nmat Gescnopha Hay4HO-NPHIIOKHA ¥ TIPUIOKHA CTOMHOCT. [IpUHOCHTE ca



(opmynupasy oT aucepraHTKaTta KpaTKO M scHo. Haii-3HauMMuTE MO MOS TIpElEHKA
NPUHOCH MOTaT Ja ce npegopMynupaT 0600LMIEHO KAKTO ClIEABRa;

- pa3paboTeH e duznueH MOJIEN 32 ONKMCaHUe Ha TOIUIMHHEUTE Npoueck npu EJI3 ¢
OCLHJIMPALll ¥ HEOCUMIMIAIL €JIEKTPOHEH CHOIl U C YUCJIEHW METO/IM H TI0 OIUTEH BT €
M3CNIE/IBaHa Herosara NpUioKHMOCT 3a ONpPE/IENSHE Ha TEMIIEPATYPHUTE M0JIETA TPH
3aBapsBaHE Ha CTOMAaHHW M alyMHUHMeBa criiaB AMg6;

- TIOJY4EHM Ca HOBM ONKUTHM JAHHM NPM CTaliHAa TeMIleparypa 4pe3 NpujaraHe Ha
HEYTPOHHO-IU(PAKLUKMOHHMS METOA 1O BpeMe Ha MpedTaHe, KOMTO JONPUHACAT 3a
M3MCHABAHC Ha Bpb3KATA MEXAY JMHeHHATa €HEPrus Ha TNpoleca Ha 3aBapsBaHe C
CJIEKTPOHEH b4 M cneudukara Ha pasnpeaencHuero cnea EJI3 Ha ocTarbuHuTe
HaMNpeXKCHNA ¥ MUKPOHANPEXKEHUs! B KOHKPETHU MaTepUalii (CTOMaHH, aTyMHHHEBH CILIaBH 1

ChCAMHCHHA OT MEI ¢ XpOM-HUKEeIORa CTOMaHa) nopagd pas3ifYHUTE UM TOHJ]O(I)HS‘PI‘-IHH
XapakTepUCTHKH,;

IIpuHocute morar na ce GopMynupar KaTo ch3aBaHe HAa HOBH MOJE/H H IIOTyYaBaHe
Ha HOBM (aKTH C NOTEHLaN 32 BaXKHO TEXHONOTMYHO NMPHIOKEHNHE, KAKTO M NpUIaraHe Ha
YTBBPJCHH ¥ MHOBAaTMBHM METONM 3a WM3CIE/BAHE Ha PE3YNTATUTE OT MNPHIIOKEHHE Ha
aBaHrap/Hu TexHojoruu., Te morar Ja ce OTHecaT KbM OOOrarsiBaHe Ha 3HAHMATA 33
(usuuHATE OCHOBM M TeXHONOIrMATA Ha 3aBapbuHuTe mpouecu mpu EJI3, kakto u 3a
PasBHTHE HA JETEPMUHUCTHYHUA [I0XO/l KBM 3aBapsBaHeTo. Te BHACAT CBIIO OpUrUHANEH
NPUHOC  KBM EKCNEePUMEHTANHOTO ONpeAeisHe Ha BaXKHH JaHHM 33 OCTAThYHHUTE
HanpexKeHus NpY KOHKPETHH TEXHOJOTMYHH yeiosus Ha EJI3.

Iy6aukaiiy no AACCPDTANHOHHNSA TPY W TWYCH AsJ HA JUCEPTAHTKATA

HAuceprauusta e usrpanesa Bupxy 7 nyOnuKaumu - 5 B NEpHOJAMYHH H3IAHHS C MMIIAKT
daxrop (IF) u umnaxr panr (SJR) (Canadian J. Phys.—1, C.R. Acad. Bulg. Sci.~1, Bulg.
Chem. Commun.—2, AIP Conf. Proc.—1, a 2 cTaTMu ca OTIeEYaTaHH B HEMHJIEKCUPAaHH
CrcLManv3upany M3anus No 3asapsasane (Zavarivanje i zavarene konstrukcije — cnvcanue
nsnasaHo B Coplusi; COopuuk MaTepuany Ha 3-Tus KoHrpec Ha IOrousrouna Eepomna mo
3aBapsBaHe, NpoBeeH B Pymbaus).

Hact ot pesysnrature ca npejcraBeHy JHYHO OT JUCEPTAHTKATA YCTHO (3) ¥ B noctepHa
(2) dopma Ha 5 mexaynaporHn Hayuru dopymu B Bwirapus: 10-ta KOH(pepeHLUs Ha
bankanckus @usuueckn cbioz (BPU-10), TpapuuuoHHuTe MEXAYHApOIHH KOHepeHInn
“CbBpeMenHy TeHAeHUNH B HaykaTa” (fmns-2015, fmns-2017, fmns-2019), opranusupanu
or Ilpupono-maremaruueckus daxynrer na KO3V “Heodur Puicku”, 21-a wxona no
BAKYYMHH, €ACKTPOHHHU U HoHHU Texnonorua (VEIT2019), oprauusupana ot UE. JInuboro
MpecTassHe 33 00CHKAAHE HA PE3YJITaTH N0 TEMATa [PHeMam 3a NPU3HAHHE OT CHaBTOPHre
Ha NIOCTUTHATOTO OT OT JUCEPTAHTKATA HUBO Ha KOMIIETEHTHOCT.

ABTOPCKHTE KOJIEKTUBY Ha CTATHATE M JOKIAJAMTE CA OT 3 [0 5-4ICHHM KATO OCHOBHH
ChaBTOPH Ha IUCCPTAHTKATA Ca HEHHMST Hay4eH prKoBoauTen npod. adH Mersp [lerpos u
Kojeru or JIHO-OUSHM. B 4 ot 5-Te CTaTHH ¢ UMIIAKT JUCEPTAaHTKATa € Ha ITbPBO MSCTH B
CHChKa. FiMaM OCHOBaHuUs Jla CUMTaM, Y€ Ts MMa [s/1 B MaTeMaTHUHaTa (GOPMY/IMPOBKA Ha
(u3nYHKTE MOIENH, NPOBEKAAHETO HA MPECMATAHUATA ¥ OCMMC/ISHETO Ha pe3ynTaTUTe OT
YHCICHOTO MOJC/IMPAHE, KaKTO M Y aHANM3KTe Ha HEYTPOHHO-AU(PAKIMOHHHTE JaHHHU 0
3HAYUTE/IHA CTENEH Ca JIMYHO JENO0.

Bobrpeka ue ¢ u3kimoueHue Ha egHa paHua cratus ot 2015 I., BCUYKM nyOnuKauuu ca
H3iesnu oT nedar npes 2019 r., B noaxpena Ha aKTYaJHOCTTa M 3HAYMMOCTTA Ha
M3C/IeABAHUATA NO [MCEpTAlKMOHHATA TeMa €, Y€ HMMa eJHH 3abend3aH HMTAT OT
HYHASCTpaHHH 13CaenoBaTeny Ha ctatuaTa 8 Canadian J. Phys. (97(10), 2019, 1140-1146).



Asmro T

Mosra npenerxa e, e B apropedepara ACHO M TOYHO ca OTpaseHM HenTa, 3anagure,
CBABPEAHHCTO H MHCCPTANAATA, HIBOAATE B HOPMYIIHPAHNTE OT JUCEPTAHTRATA IPHHOCH.

Kpureanu Genenam
Hamem npusnpmay ss3pakesns K6M AACEPTAMOHHAS TPYA B KBM JOCTOBEPHOCTTA HA
H3NOMCHATE PE3yATaTH U 3akmoueHus. [Ipu npexsamurara 6axa 3abenssany OT KOJerasTa
HAKOM TEXHHYCCKA IPEInKy, Dsxa HanpaBeHH CHMO X 3a0eNeXKH IO CHIIECTBO, KOHTO
AUCEPTAHTKATA € OTpasuia B NpencTaBenns TexcT. Tok e ofopMen ¥ HIIOCTPHPAH MHOFO
Ho0pe, H3NOWEHHUETO € JOCTATHYHO ACHO U CTETHATO, 663 MHOIOCIOBHE H MOBTOPEHUA.
Vimam crepmute KOMEHTAPH M BLIPOCH:
1. Hapymena e nocrenosarenuara HoMepauus Ha durypure. Jluncear Our. 2.6, ®ur. 2.10 1
®ur. 2.11, o Tpabea aa ce o16enexs, Ye 3 THX HIMS NO30BABAHE B TEKCTY. p
2. He e npencrapesa uHGOPMALMN OTHOCHO W3TONSBAHMS WIH Ch3lafeH OT asTOpMTe
codTyepen NPOAYKT, ¢ KOHTO € M3BLPIICHH NPECMATAHHATA.

3. He ¢ npepacrasen npuUMep Ha DHOPAKLHOHHH CHEKTPH TIOCTYKWIH 33 ONpPENENsSHE Ha
OCTATHYHHTE HANPEHKCHNS,

4. Kaxpo ozsauasa ““xoedhuyuenmume na ouppayuonnume nuroge” {ctp. 73, mucépranuy;
¢1p. 22, apropedepar).

5. Kaksa e neonpe/ienerocTTa Ha ONPEAENAHE HA EKCOSPHMEHTATHHTE TOUKM NpenCTaBeHY Ha
®ur.3.23 u dur.3.247

6. Jluceprawrkara 6u nu Morma a jame CpasHWTeNneH aHATHZ HA BLIMOXKHOCTHIE Ha
NPUAOHEH A HEYTPOHHO-AN(PAXLMOREH METOA M APYTH METONM 33 OLEHKA HA BHLIMOXHA
PeaKcaiys Ha OCTRTHURNTE HANPEKSHHUS.

7. Tipn dopumyrupase Ha NPUHOCHTE & AOMYCHATA TadyTONOIUs yuCHenu U excnepuMenmanny
excnepusenm’”,

Hanpasennre or MeH 3abeeiKy He OMATOBAKABAT cepro3HaTa paboTa B JOCTHKEHHA
Ha JHCCPTAHTKATA ©O TeMaTa ¥ He [OANArar NoX CHMHEGHHWE TOCTHIHATHS
npodecnonanusbM. Pesyntature ca Hagexauu, WMHTEPNPETHPAHH ca 3aTbjiCoYeHo
KOMICTCHTHO, C HeoOXOMHMATa Mspa KDWIWYHOCT M M3BONMTE c2 YOEHMTENHH.
Obpasosarensara nporpaMa € HpPOBEACHA YCHEMEO Karo JMCEPTaHTKATA € YJacTBaua
AKTHBHO KaKTO IIPH MOZIENMPaHeTo Ha (u3uuecKuTe NPOLECH, Taka H B TpuTe (asu Ha
NpoBeAcHATA M3WHCAUTENHA H CKCIEpHMEHTAIHA paGoTa — [UAHHpaHe, MOJCIHpAHE H
u3MepBanus, o6paboTka B mHTEpHpeTaUMA Ha pesysrraTHre. CHOpEX MeH, T8 € HMana
HPHHOC ¥ & HACKHO OTHOMEHHe, Moxe ia o HAUpaBy H3BOJ 38 USTPANEHA KOMIIETEHTHOCT
H norennxan va Kaumesa 3a 6szewo passurue.

3axmoyenne

B%3 ocHoBa Ha anatu3a HA IHCMEHKTE MATEPHATH 110 IPOLEAYPATA H ChABPHAHAETO HA
GPCACTABCHMA JHMCEPTAUMOHCH TPYA KaTo OLEHNBAM HErOBaTA AKTYANHOCT, HEIOBMTE
KAuecTea W SHAMMMOCTTA HA CHIBPMAINMTE CC B HETO HAYYHO-NIPHAOKHH H TPHIOKHH
TIPHHOCH TIPeAnaram ¢ IhjiHa yOeeHoCT Ha mouyuTaeMuTe wieHose Ha Hayunoto xypu aa
Tracysar sa ppuchinase Ha obpasosarensa M Haywma cremen “JIOKTOP” ma dmsmk
Hapnna Haxonaesa Kanmesa. { .

Codmus, 31 asryer 2020 r. Penenzenr:
/mpoth. AbH Kupun A. npemos



