MHCTUTYT M0 BUODHM3IHKA W
BUOMEIMLIMHCKO MHIKEHEPCTBO - BAH
PELLEH3MA

ot Npod Uso Cnacos MeTpos, AMH
KNUHKUKa NO KapAWONOrMA U aHTMONOTUA

Apgxunbagem Cutn KnuHuk YMBAN

OTHOcHO: [lucepTaunoHeH TpyA 3a NpuchbxaaHe Ha obpasoBaTtenHa U Hay4Ha cTeneH
~0OKTOp“ Ha pa-p WckpeH CredaHoB [apBaHCKM, nekap KbM OTAENEHWE MO
enektpodusnonorma n Kkapguoctumynauus, Agpkubagem Cutu KAMHUK, 3aa04eH AOKTOPaHT
B UHctUTyTa no 6uodusmka n 6uomesMuMHCKO MHXKeHepcTBO KbM BAH, aoktopaHTcKa
nporpama ,®U3NONOrMA Ha MUBOTHUTE WU YOBEKA — PU3MONOIUA Ha CbpAeEvHO-CbAOBATA
cuctema“, Ha Tema ,lNpeaukuna Ha cBO6OAEH OT MPUCTLNM NEPUOL MPW NALMUEHTH C
abnauma no noBoj NapoOKCU3MANHO W MNEPCUCTUPALLO MNPEACHPAHO MbXAEHE uYpe3
npeanpoueaypH1 AaHHKU 3a NpeAcbpAHaTa CbpAedHa akTUBHOCT U KAWMHWYHU NoKasaTtenun” ¢
HAY4YHH pBLKOBoANTE H Tpod. Muxann MatseeB u npod. Sina Cumosa.

A-p Uckpen Credaros MapBaHckn e pogeH Ha 15.12.1988r B rp. Bpaua. Mpe3 2013r
Ce AUNIOMMUPA KaTo MarucTbp No meguumHa Kbm MeauunHcku yHuBepcutet- Codua. Mpes
2018r npuaobusa cneumanHoOCT KapAMOIOrKA, KaTo Npes CbluaTta roguHa e 3a41cieH U 3a
3a404eH JOKTOPaHT B MHCTUTYTa No bruodusnka n BUoMeaULMHCKO MHIKeHepCTBO KbM BAH,
AOKTOpaHTCKa nporpama ,PU3NONOTMA Ha HKUBOTHUTE M YoBeka — ¢U3MOAOrMA Ha
CbpAe4YHO-CbA0BaTa cucTema”.

[-p FapBaHCKM YCMNEIWHO e NONOMKMA U3NUT 32 AOKTOPAHTCKU MUHUMYM U YCMELHO e

3aBBLPLUNA B CPOK BCMYKM 334344 U [IeWHOCTU B MHAUBUAYANHUA yyebeH nnaH.

CoabpaHue u obem: [lucepTauMOHHUAT TpyZ BKAO4YBa 06wo 117 crpaHuuu, oT
KOMUTO:

1 3arnasHa cTpaHMUa

1 cTp. — cbabpKaHue,

1 cTp. — CNMCBK Ha M3NOA3BaHWUTE CbKpaLLEeHUA

1 cTp. — BbLBEAEHUE

16 cTp. - nuTepaTtypeH 0630p

13 c1p. - uen, 3apa4m, MaTepuan u mMeToau

36 cTp. - pesynTatu

5 cTp. — obcbAaHe Ha pe3ynTaTUTe U NPUHOCK



7 ctp. — 6ubnuorpadma

37 cTp. - NPUNOKEHUA.

B auceprtaumATta ca BKAOYEHW AOMBAHUTENHO 18 Urypum KbM OCHOBHMA TEKCT, KaTo
TPYALT € AONBAHMTENHO OHarnefeH ¢ 39 uacTpauuy B NPeAoCcTaBeHUTe NPUIONKEHUA-
CbOTBETHO NpUNONKEHUe 1 N NpunoxeHune 2, KakTo U ¢ 9 Tabauum (KbM OCHOBHMA TeKCT).

ANcepTauMOHHUAT TPYA € CTPYKTYPUpPaH NO KNacMYecKu HauyuMH CbC CMNasBaHe Ha
NponopuunTe MeXay oTaenHUTe My yacTu. Kato no obem u CTpyKTypa TpyabT OTroBapA Ha

OGU.I,OI'IDHETMTE Y HaC U3UCKBAHUA.

AKTyanHocT Ha Temara: C orneg BMCOKUAT BPOii NaLMEHTH C NpeacbpAHO MbKAEHE
W BCE NO-LIMPOKOTO NpuaaraHe Ha KaTteTbpHaTta abnauus, KaTo MeTog Ha neyeHue- Temara
CBbp3aHa € npeanpoueaypHa npeanKUMA Ha NPUCTLNUTE HA NPEACHPAHO MbXKAEHE cnep
nposeaeHa abnauua e aKTyanHa M BLNPEKU NPOBEAEHWTE B MMHANOTO MHOMECTBO
“3CNeABaHMA IMNCBAT BUCOKOUHPOPMATUBHM TOUYKOBM CUCTEMU 33 ONpeaensHe Ha TO3u

PMCK.

[lMcepTauMoHHMA Tpya ce oTHaca A0 npobnemu Ha NeyYeHWETO Ha MauMeHTU cnep
KatetepHa abnauus no NoBoA NapoKCU3MaNHO U NEPCUCTUPALLO NPeACbPAHO MbXKAEHE.
HokTopaHTbT ob6ocHOBaHO e nocouMn moTMBUTe 3a paspaboTka Ha Temarta Ha
OMCepPTaLMOHHUA TPYA, @ UMEHHO:

1. Makap u 6e3 HenocpeACTBEH PUCK 33 XMBOTA Ha NauuMeHTa NpPeACbPAHOTO
mbxaeHe (M) e aputmua, Bogewa A0 NOBUWEH PUCK OT eMBOSIMYHM MHUMAEHTU U
MCXxeMu4eH Mo3sbyeH MHeynT. [M e npeguKTop 3a nosuwweHa obLWwa CMbPTHOCT U e eaHa oT
NPUYMHUTE 33 M3ABA Ha CbpAevHa HeAOCTaTbYHOCT, B/IOWEHO KavyecTBO Ha MMBOT,
KOTHUTUBHA AUCOYHKLMA U genpecus.

2. MNoHacTtoawem kaTeTbpHaTta abnauua (KA) ce npunara c BUCOK Knac MHAMKaUMK 3a
nogobpAsaHe Ha CMMNTOMaTUKaTa B CAyyauTe Ha NapokcuamanHo MM nNpu CUMATOMHM

naLneHTn, Npn KOUMTO aHTUAPUTMUYHATA Tepanua e HEE(I)EKTMBHB.

Bb3 ocHoBa Ha nutepaTypHus 0630p, OT KOWTO ce W3ACHABAT NOTEHUMANHUTE
HeMoCTUIHATM HYKAW B npeaukumaTa Ha peuuaus Ha MM B noctabnauuoHHWAa nepuog,
AOKTOPaHTLT popmynupa 7 U3B0Aa, C KOUTO MOTUBMPA LENTa Ha AUCEPTALMOHHMA TPyA:

»a ce onpeaenaT W OLEHAT NPeAUKTOPU Ha NOBTOPHMU NapOKCU3MKU Ha MM no AaHHM OT
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npeanpoueaypHUA nepuos cpep NepcoHasHUTe NOKa3aTenu, aHamHesa, CbNpoBOMKAALUM
3abonABaHuWA, yATPa3BYKOBO U3CneaBaHe U MOPPONOrMYHUTE KOMMOHEHTH Ha f-BbAHUTE
— amnautyaa u yecrora“. C nocoyeHuTe U3BOAM [OKTOpPaHTBT o0b6ocobasa akTyaneH
npobnem B obnacTra Ha fNleyeHMETO Ha NAUMEHTH C KaTeTbpHa abnauua no nosog,
NapoKCU3MaNHO U NePCUCTUPALLO NPEeACbPAHO MbXKAEHE: BLNPEKU CEPMO3HOTO pa3BuThe
Ha TexHonoruuTe 3a abnauna U 3HaYUTENHMA HanpeabK B pa3bupaHeTo HM 338 MexaHWU3MuTe
Ha apuTMuATa, YecToTaTa Ha peumnaueu Ha MM cnep npoueaypaTta octaBa OTHOCUTENHO
BMCOK. B TO3M acnekT B NpeanaraHoTo M3ciefiBaHe aKUEHTbT naga BbpXy OMNWUT 3a
npeaukuua Ha csobopeH OT NpUCTbNM NepuoA NpU naumeHTw ¢ abnauma no nosop
NapoKCM3MaNHO W NepCUCTUPALLO NPEACHPAHO MbXAEHE Ypes NnpeanpouesypPHU AaHHU

3a npeAacbpgHaTa CbpAeyHa aKTUBHOCT U KIMHUYHM NOKasaTenu.

3a nocTMraHe Ha UenTa Ha AWCEPTALMOHHUA TPYA AOKTOPAHTLT dopmynupa 3
3apa4m cbe 7 nogpobHo pasnucaHu aeiHoOCTH:

A. [la ce opmupa 6asa gaHHM OT naumeHTn ¢ MM, cbc 1 6€3 NOBTOPHM NaPOKCU3MK B
12-meceueH nepuos cnes npouefypa C KaTeTbpHa abnauus, BKAOYBAlLA faHHM OT
NepcoHanHW noKasaTe/NM, aHamHesa, CbnpoBoXJawwu 3abonssaHuA, YATPas3BYKOBO
uscnepBaHe OT NpeanpoueaypHUA Nepuos M HacTbNUAU/HEHACTbAUAM  pPeLuavBu
CbOTBETHO A0 3-usA, 6-ua n 12-ua mecew, cnep npoueaypara ¢ Len Te aa 6baart cpaBHeHU no
KOHKPETHMU NoKa3aTenu.

b. [la ce aganTupa 3a HyKAuTe Ha WM3CNeABaHETO M M3NOAN3Ba anapaTHO-NPOrpamHa
cuMcTema 3a:

1. OrBepaaHe, CbXpaHsaBaHe M BU3yanu3auuA Ha cTaHAapTHU EKM oTBempganua npu

nauyneHty ¢ [M n cb3gaBaHe Ha 6a3a AaHHM OT 3anNUCK B NpeAonepaTUBHUA NepUop;

2. [letekuma Ha QRS Komnnekcu B 3anucuTe C Len eKCTPaKLMA OT 3anuca Ha ycpeaHeH

KOMMJIEKC M NONy4aBaHe HA MaKCUMA/IHO aAeKBaTeH aMMIUTYAHO-4ECTOTEH CNEKTbLP
Ha f-BbnHUTE B NnpegonepaTsHUA nepuoa,. Aetekuus Ha Q, J, T-end Touku 3a Hayano
W Kpai Ha QRS v Kpait Ha T-BbAHaTa BbPXy OCPEAHEHUA KOMMAEKC U HYNIUpaHe Ha
OCpeAHEeHUA KOMMNJIEKC Ha BCAKO OTBeXAaHe MO BpemMe Ha HUCKOAMMAUTYAEH
y4acTbKk oT TQ-uHTEepBana,

3. [lonyuasaHe, CbxpaHABaHe W BU3yanusaumMA Ha peructpauuute oT EKI curHanm cnep,

Hy/AnpaHe Ha OCpeAHEeHNA KOMNJIEKC Ha BCAKO OoTBeXAaHe U u3bop Ha oTBexkaaHe 3a

nony4yasaHe Ha aMNJINTYAHO-4YeCTOTEH CNeKTbp Ha f—B'bJ'IHI/ITe;



4. Tlony4aBaHe Ha aMNAWUTYAHO-Y4eCTOTEH CMeKTbp Ha f-BbAHWTe, cbxpaHABaHe U
U3MepBaHe Ha KOMMNOHEHTUTE Ha CNeKTbpa.
5. ®opmupaHe Ha 6a3a gaHHKM 3a CbXpaHABaHe Ha KOMMOHEHTWTE Ha CheKkTbpa Ha f-

BbAHUTE.

B. Bb3 ocHoBa Ha nokasatenure B ageTe 6a3u AaHHM — NaUMEHTCKaTa M CNeKTpanHaTa,
4ype3 MHOFOMEpEeH ONTUMMU3aLMOHEH CTAaTUCTUYECKU METOA;

1. Aa ce onpeaenu KOHCTENALMA OT Hal-MHGOPMATUBHM NPEANPOLEAYPHU NOKA3aTeNu C
BUCOKa npepackasBalwa cnocobHOCT 3a HacTbnBaHe/HEHAacTbNBaHE Ha NapOKCU3MKU B
HabnlogasaHWTe noctonepatMBHWU nepuoau. [la ce CPaBHAT NOMYYEHUTE Pe3yNTaT CbCe
CXOAHM OT YYXKAU NPOy4YBaHUA;

2. Aa ce NpeasioXKu NPOrHOCTUYHA OLLeHBYHA XMMOTE3a 3a OonpefensaHe Ha pucka oT
peunamns Ha MM B cneanpoueaypHUs Nepuoa, no AaHHW OT NPEANPOLEaYPHUA.

Mo moe MHeHWe AOKTOpPaHTLT YycnewHo M noapobHo pewasa popmynupaHute
3af,auM, KaTo AEeMOHCTpMpa 3aabnbo4eHO NO3HaBaHe Ha CAOKHWU MYATUAMCLUNAMHAPHU
MeToaM 3a nony4asaHe, obpaboTka M aHanM3 Ha NauMeHTHUTE AaHHWU, cbbpaHu B
npeanpoueaypHUa nepuoa, KaTto cneuunanHo Tpabsa ga otbeneka CAOXKHUA TeXHONOTUYEH
anropuTbLM 3a onpeaenaHe Ha CnekTpanHaTa amnIUTYAHO-Y4eCTOTHa XapaKTepucTuka Ha f-
Bb/IHUTE B npeanpoueAypHUTe eNeKTPOKapAWOrpamu W M3NOA3BaHWA MyATUBapUaHTEH
ONTUMMU3ALMOHEH CTaTUCTUYECKM NOAXOJ 3a OLEHKa Ha Bb3MOXKHOCTTAa Aa ce npeackame
BEPOATHOCTTA OT NOABa Ha CNeANpPoLEeAYPHU PELUANBY Ha NPEACHPAHOTO MbKAEHE.

M3non3saHuTe CTaTUCTUYECKUTE METOAM Ca aLEKBATHM 3a nocTaBeHaTa Len M
NPeaocTaBAT Bb3MOXHOCT 33 [JOKa3BaHe Ha CTAaTUCTMYECKa AOCTOBEPHOCT Ha MOMYYEeHUTEe
pesynTatu.

Ypes camooueHKa AOKTOPaHTLT ¢Gopmynnpa 6 NPMHOCA, KOUTO HE LUTUPaM, HO
npyemam 3a MoTuBuMpaHo o0606waBawM  u3cnepoBaTenckata  AeMHOCT  no
AncepTauMoHHUA TpyAa. TyK nogyepTtaBam ABa OT NPUHOCUTE, KOMTO HECbMHEHO Ca HOBOCT
B obnactta Ha Temara: 1. MonyyaBaHe Ha aMMIUTYAHO-YECTOTEH CNEKTbP Ha f-BbAHWUTE M
M3MepBaHe Ha KOMMOHEHTUTE Ha cnekTbpa; 2. OnpegeneHa e KOHCTenauus oOT
nHpopMaTUBHU nokKasarenu c BUCOKa npeacKasBalla cnocobHocT 3a
HacTbnBaHe/HeHacTbNBaHe Ha NOBTOPHW NAapOKCM3MKM B HabnogaBaHUTe MOCTONEPaTUBHM
nepuoaM, BK/IOHMBalLLa NOKasaTenu 3a npuapyasaliv 3abonasaHus, exokapauorpadpcku
MoKasaTtenn U cnekTpanHaTa amnautyaa Ha f-BbanuTe. MpeanoxeHo e pelasallo npasuno

34 KﬂaCVId)MKaL\VIH Ha nauMeHTVM Bb3 OCHOBa Ha OnpegeneHaTta KOHCTenauuAa nokasatenu



BbPXy HanuyHWTe obyyasaluy rpyny nauMeHT 1 Ha Tasu 6a3a e npednoxeHa xMnoTesa 3a
Bb3MOXHO oOnpeaesAHe Ha MOAen 3a OueHKa Ha pucka OoT peuuauB Ha M B
cneagnpoueaypHyA nNepuoa no gaHHu OT npeanpoueaypHus, paspaboTteHa Bb3 OCHOBa Ha
MHOromepeH ONTUMM3ALIMOHEH CTaTUCTUYECKU NOAX0A, KOATO Aa bbae peanvsupaHa cnep
HabupaHe Ha AOMbBAHWTENHU HEU3NO/3BaHW B Cb3JaBaHe Ha MOAENa NaLMEHTHU AAHHM,
BbpXY KOMTO TakbB mogen aa 6bae sepudpuumpaH.

C Tean 6enexxkn oOueHABaM M NPOM3TUYALIMTE OT AUCEPTALMOHHMUA TPYA
Bb3MOXKHOCTU 3a 6baeLuy pa3paboTku M NOCTUTaHe Ha NPUNOKUMM B KNMHWUYHATA NPaKTUKa
anropMTMM 33 OUEHKa Ha ycneBaemocTra oT abnauuoHHaTa npoueaypa, Koeto e oT
U3KNIOYUTENHA BaXXHOCT 3a noagobpasaHe Ha HellHaTa epeKTUBHOCT M no-aobpa cenekuus

Ha nayueHTuTe.

3abenexkn: MMam M HAKOM KPUTUYHU BENeXKM KbM NpPeaocTaBeHus Mu
AucepTauMoHeH maTtepuan:

1. CmAaTtam , 4ye e nponycHaTa Bb3MOXHOCTTA 3a M3CAeABaHe Ha OTHOLWEHMETO Ha
CnekTpanHata amnautyaa Ha f-sbaHuTe Kbm ocpeaHeHaTa B u3bpaHoto EKM oTseraaHe
amnauTyaa Ha R-3vbeua M 3a uscnesBaHe Ha TO3M NOKA3aTesl KaTo Bb3MOXEH NPeAUKTOP
KbM KOHCTENaUuMATa NOKasaTenn B pewasalyo npasuno; npenopbysam ToBa 3a bbaewmre
u3cneaBaHUA Ha OOKTOPaHTa;

2. OrpaHu4YeHUAT KOHTWHTeHT NauMeHTHU faHHU 6u morbn ga 6bae paswMpeH C
NPMBAWYAHE Ha AaHHW OT 3BEHA 33 MHBa3WMBHa eNeKTPOPU3MONOTMA B APYrU NedebHu

3aBefeHuA, KaTto ce umMma npeasua, Ye npoueaypute 40 ronama cTeneH ca \[HHd)PILI,VIpEIHH.

Mo pesyntati OT AMcepTaLMOHHUA TpyA ca NnybaukyBaHu 2 matepuana u 1 e npuet
33 Ne4art — BCMYKUTE B aBTOPUTETHU MEXAYHapOAHMW CMUCAHWUA C BUCOKU HayKOMETPUYHU
nokasatenun. Mo nybnukysawute nybnukaumm ca otbenssaHn KbM MomeHTa 06w 95
UMTUPaHUA B CNeuMann3vpaHn W3[aHWA, KaTo LUTUPAHMATA Ca B WU3K/IOYMTENHO KpaTbK
CPOK, KOETO € HeCbMHEeH MoKasaTesN 3a KadyecTBaTa Ha NybauMKauuuTe CBbP3aHU C

AWCEpPTaLUOHHUA TPYA.

Hucepranmonnus Tpya Ha  JI-p Uckpen CredasoB I'apsancku Ha Tema
»lpeankuma Ha csBobogeH OT NMPUCTBNKM NepuoA, NpU nauueHTu ¢ abnauus no nosog,
NapoKCU3MaNHO M NepcUcTUpaLLO NPeACbPAHO MbXKAEHEe Ype3 NpeanpoLeaypHU AaHHM 33

npeacepaHaTa CbpaeyHa akKTUBHOCT U KAMHUYHU ﬂOKGBaTe.ﬂM”, C HAYYHH PBHLKOBOIHUTEH
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npog. Muxann Marsee m npodp. Sma CumoBa e aKTyalleH W 0Tropaps Ha
HAYKOMETPHYHHTE KPHTEPHH, a TaKa ChII0 H HAa NPAaBIIHHKA 3a pa3BHTHE Ha
aKaJeMHYHHA CcbeTaB HA WHctutyta no 6uodusamka v BMOMEULMHCKO MHMKEHEPCTBO
(MB®BEMM) kbm Bparapcka akageMusi Ha HayKHTe 3a npHcbxkaane na OHC ,, JloxTop“.

Caen cpobpassiBaHe ¢ KDHTHYHHTe OelleKKH ¢ [JbJI0OKO yBaxKeHHe,
npenopbYBaM Ha yBaxKaeMHTe 4jieHoBe Ha Hay4uHoTO )KypH /a IJIacyBaT 0/I0KHTEIHO
3a mpuckxkaane Ha OHC ,Jloxtop” Ha JI-p HUckpen Credanos I'apeancku ,[Joktop” B
obnact Ha Bucwe obpasosaHue  4.“TIpUPOAHM HAyKW, MaTemaTMKa M MHPOpMaTUKa“,
HayyHa cneumanHoct ,PU3MONOIMA Ha KMBOTHMTE M YOBEKa”, JOKTOpaHTCKa nporpama
»PU3MONOrUA Ha CbpAEYHO-CbA0BaTa cUCTEMA”

Codumn, 24.03. 2022 r. MNognuc:

Mpog. Ueo MeTpos



