CTAHOBMUILE

oT gou. a-p Munena 'anuesa J[umoRa,

HucturyT no mareMarika v nHQOpMaTHKA - bbarapeka akajieMus Ha HayKUTe

Ha JUCEPTALMOHEH TPY/ 32 MPUCHKIAHE Ha 0Opa3oBaTeNHaTA U HAYUHA CTENCH ,,J0KTOP”

B 00J1acT Ha BUcLue oOpasoBanue: 4. [IpupoaHu HAYKH, MaTeMaTHKa U MH(OpMaTHKa,
npodecuonanHo Hanpapacnue: 4.5 Maremaruka,
JIOKTOpCKa nporpaMa: MartemMaTiuecko MOAEIMpate W NPUIOKEHHE Ha MaTeMaTHKaTa

Astop: Aranac Bries Usanos

Tema: CTaTHCTHYECKO MOJIeJIHPAHE HA KAYeCTBOTO HA Bh3yXa

Hay4Hu pbKOBOAHTEH:,
npogh. 0-p Cuexcana Ieopeuesa 'ovesa-Huueea, 11V, Haucuit Xurenoapexku”

ooy. 0-p Hoiruun Tooopos Bososcues, ITY ,, Haucuit Xurenoapcru ™

1. OG0 npeacTaBsiHe HA NPOLEAYPATA H AOKTOPAHTA

Cobe 3anosen Ne P33-466 or 03.02.2015r. na Pextopa Ha [lnoBauBckus yHHBEPCHTET
Tancuit Xunenpapcku" (ITY) cbM onpejieniena 3a 4ieH Ha HayYHOTO JKYPH 38 OCUIYPSBaHE Ha
npoLeypa 3a 3aUlMTa Ha AMCepTauroHeH Tpyd Ha Tema ,,CTaTMCTMUECKO MOAEIUpPAHC Ha
KAYECTBOTO HA BB3AyXa” 3a npujoOuBaHe Ha 0Opa3oBaTeIHaTa W HAay4Ha CTENEH ,JI0KTOp~ B
obnact Ha Buciie oOpasoBanue: 4. [lpupoaHn HayKku, maTemartuka W WH(opmaTHKa;
npodecronanuo nanpasienne: 4.5 Maremartuka; JoKTOpcka nporpama:  MaremaTiecko
MOAEINpaHe M TIPUIOIKEHHE Ha MareMaTHkata. ABTOp Ha JMCEPTALHOHHMS TPyA € ATaHac
Bhies WBaHOB — peoBeH NOKTOpaHT KbM Karteapa ,llpunosna matemaruka U Mofenupare” ¢
naydnn pwukosogutenu npod. a-p Chexana I'eopruesa I'ouesa-Mauesa u gou. a-p Hofidun
Tomopos Bosmkues ot [1Y [laucnii Xunenaapcku".

[IpencraBenust o1 Atanac Bunes MBaHOB KOMILIEKT MaTepHaiy Ha XapTHCH HOCUTEN € B
crotBercTBre ¢ Ym.36 (1) or [lpapunuuka 3a pasBuTHEe Ha akajemMuuuus cecras Ha [IY u
BKJIFOUBA CIIEJHUTE AOKYMEHTH:

—mou16a no Pexropa na [TV 3a paskpuBaHe Ha npoue/yparTa 3a 3aliura Ha JucepTaudoHeH
TPYZA;

— aBTobOrorpadus B eBponeicky GopMar;

— Konue ot aunaoma 3a suciie obpazosanne (OKC ‘mMarucTsp’)

— 3aMOBE/M 3a 3aNKUCBaHe B JOKTOPAHTYPa;

— 3anoBe] 3a NMPOBEeXAaHe Ha M3MUT OT UHAMBUAYANHKs IUIaH W CHOTBETEH MPOTOKO 32
M3ABPIKAH M3TIHT MO crielnantoctta ¢ yenex Otaunuen (5.50);

— [POTOKOJM OT KATEIPEHH CbBETH, CBBP3aHU € JIOK/IaABaHE HA FOTOBHOCT 34 OTKPHUBAHE
Ha NPOLELYpaTa 1 ¢ MPEABAPUTENTHO 0OCHKIaHE Ha AMCEPTALUOHHHUA TPY L,

— OQUCEpTaLMOHEH TPYIL;

— aBropedepar;



— CNUCHLK HA HAYUHUTE MyO/IMKALIWK M0 TeMATa Ha ANCepPTalusiTa;

— COMCHK HA HAYYHO-M3C/IE/I0BATENCKUTE MPOEKTH M CilyxkeOHa Oenexka 3a yuacTue B
TAX;

— KOMnusi Ha HayYHUTE NyOJHKaLWK;

— JeKnapaiys 3a OpUrHHAIHOCT U JIOCTOBEPHOCT HA NMPUIOIKCHUTE JOKYMEHTH;

— cnpaska 3a CTa3BaHe Ha crielMPUUHUTE M3UCKBAHUs Ha DaKkynTeTa 1o MaTeMaTtuka u
HH(POPMATHKA.

[Ipuemam 3a pasriexaane BCUUKU NpeaocTaBedn MaTeprau.

2. AKTYaJTHOCT HA TEMATHKATA

JIMCEePTALMOHHMAT TpyJ € TOCBETEeH Ha ejHa 0e3CrmopHO akTyajiHa obnact Ha
MaTeMaTHUecKOTO Mojenupate. Juceprauuara e cBbp3aHa ¢ M3C/ieaBaHe YACTOTaTa Ha Bb3J/lyXa
B Manku ypbauusupanu padonn. JlokazaTencTo 3a  aKTyaJHOCTTa Ha npodliemMa B CBETOBEH
mamal  ca MHTEH3WBHMTE HAYUuHW W3CIe/BaHUs M MHOroOpoiinuTe ny0Oiukaluu mnpes
nocieanuTe roguHu. OcofeHO BHMMaHHWe € OTAENeHO Ha 3aMBPCABAHETO C  (PMHU MpPaxoBu
YacTHUH, KOETO € XapaKTepHO 34 MHOI'O paﬁOHH B anl"apns W MMa HM3KJIKYHUTENTHO BPEAHO
BB3JIEHCTBHE BbPXY YOBELIKUs opraHusbM. PaspaboTBaHeTo W M3MO/3BAHETO HA MATEMaTHUYECKH
MOJENM MMa BaXKHO IIPAKTHYECKO 3HA4YCHHE KakKTO 3a KpaTKOCPOYHHU TMPOTrHO3H, Taka H 3a
MpEBCHIIMS HA 3aMBpPCABAHUATA.

3. lMosuaBaHe HA CHCTOSTHHETO HA MPo0JeMa 0T CTPAHA HA IHCEPTAHTA

JlucepranThT nosHasa jo6pe npobiemMa W TOBa € BMIHO OT Hanpasends B [nasa |
ﬂOﬂ,pOGeH HHTBP&T)’DGH nperjien Ha CbUIECTBYBAUIUTE MCTOAH 3a CTaTUCTUYECKO MOJICTIUPAHE 3a
peliaBaHe Ha NMOCTABEHUTE 3aj@uu. JIeMOHCTPUPAHH ca 3albnbo4eHr 3HaH!s 33 ChBPEMEHHUTE
TeHaeHuMK B obnacTTa. Jlokasare/lcTBO 3a TOBA ca M LMTUpanuTe 115 nuTepartypHu U3TOUHULM U
HOPMATHBHU JOKYMEHTH.

4. MeToauKa HA H3CJIEIBAHETO

MeToaukara 3a TIpOBEkKAaHe Ha M3cieaBaHeTo ce 0asupa OCHOBHO Ha: €HOMEPHHU
croxactiuHn ARIMA MeTou (aBTOPErpecHOHHH, UHTErPUPAHN METOAM C MBJ3ALLN CPEHN);
Ce30HHHM eHOMepHHU cTtoxactnded SARIMA metoun; MHOroMmepen gakropeH aHanus; 0bo0LeHa
Pathseeker (GPS) perynapusnpaina perpecus.

5. XapakTepHcTUKA U OIEHKA HA AHCEPTALHOHHUS TPYI H NPHHOCHTE

lMpencTaBeHMsT 3a CTAHOBHMILE AMCEPTAaLMOHEH TPpyL € ¢ obem or 134 cTpanuuu u e
CTpYKTYpupaH B 4 TnaBu, yBOj, 3akntoueHue W Oubanorpadus. [lncepraumsta chibpika 61
durypy 1 23 Tabiui. CTUIBT HA U3NIOKEHUE € A00BD.

Hsama jpa ce cnupaM MHOrO MOoApoOHO HA BCHYKW HAYYHM M HAYYHO-NPWIIOXKHU NPUHOCH
HA KaH/WJATa, a lie oTOeeka caMo Te31, KOMTO ¢a Hal-ChIUECTBEHH OT MO re/iHa ToUKa.

[IbpBa rnaBa CHABPXKA [pErNef, Ha CbCTOSAHWETO Ha [npodrieMa, OIMCAHMC Ha
M3MOI3BAHUTE B MCEPTALMATA MATEMATHYECKN METOAU U TEXHUKH, (POPMYJTMPOBKA HA LIGIUTE U
3a7a4nTe Ha W3C/IeBaHUATA.

BbB BTOpa INaBa ca M3C/e/BaHW JAaHHH 33 3aMbpCABaHETO ¢ npaxosn actuuy PMI0 u
cepen avokcng SO2 3a rp. Kepmkanu 3a neprop oT 4 ropuuu. 3a Lenra ca NOCTPOCHH
eaHoMepHu croxacTunu SARIMA monenu. Tosu nmoaxoa Ha MojeaupaHe € aleKBaTeH, KaTo



MONYuGHUTE MOJENM Ca C YLOBIETBOPUTENHM CTAaTMCTMYECKH Mokasatenu. Hanpaseno e
CPABHCHHE HA MOJAENHHUTE Pe3yNTaTH ¢ HM3MEPEHWTE KOHUCeHTpanuu. B cbilara rnasa ca
H3cTeBaHK KOHLEHTPALMHWTE Ha 6 3aMbPCUTENM HA Bh3JlyXa B 3aBUCMMOCT OT METEOPOJIOTHYHH
npomennusy 3a rpajg [llymen. Ilpunoxen e ¢axkropeH aHanus ¢ Lea rpynupane B aobpe
pasrpannuenn daxropu. Iloctpoenn ca ARIMA mogean 3a oraennute 6 3aMbPCHTENM.
AHAJIOTMYHH MOJENH ca MosydyeHd W 3a uertupute daxtopHu npomenausu. [lomyuyenure or
MOJIE/TUTE PE3YJITATH Ca B YAOBIETBOPUTENHO CHOTBETCTBHE C EKCIEPUMEHTAIIHUTE PE3YATaTH.

B Tpera rmaBa ca M3cle[BaHM 6 OCHOBHM 3aMbpCHTENs Ha Bb3jyxa B buaroesrpan.
JlauuuTe ca 06paGoTeHy ¢ momouiTa Ha GaKTOPeH aHAMU3 U Ca rPYNUpaHi B 3 OCHOBHH (aKTopa.
[Toctpoenu ca u pazmiui SARIMA moaenu. B 4acTHOCT, No/y4eHWTE pesy ITaTh nokassar, 4e
PM10 wamsumiaBa Hopmute. Mojenure ca NPUIOKCHH 3a KPATKOCPOUHO [POTHO3UPAHE B
paMKKTe Ha NEepHOJ OT 72 uaca, KaTo pesy/ITaTuTe AEMOHCTPUPAT 10OpH XapaKTepHCTHKHM MpH
CpaBHEHHE € PEAIHUTE EKCIIEPUMEHTATHU JaHHH.

B ueTpbpTa r7aBa ca CpaBHeHM ABa METO/1a 3a M3CJIE/IBaHE Ha 3aMbPCABAHETO HA Bb3/yXa
¢ ¢uuu npaxosu uactuum B rpap Lllymen 3a mepuos oT 1 roauHa ¢ OTUHTAHE Ha 6
mereoponornunn  daktopu. [locTpoenn ca croxactudeH Mojen no meroga SARIMA w
perpecdonen mozen ¢ GPS perpecus, chuetaHa ¢ NpeicKasBalll TEXHUKHM 33 MHTEJTUICHTCH
aHanu3 Ha jaHHu. W aBara mojena JIeMOHCTpUpar 100pW npejckasBallll XapaKTepUCTHKH.
Baxno € ja ce oTOenexku, e BTOPUAT MOJXOA Ce Mpuiara 3a MbpBH NbT B obsiacTra Ha
eKoJIorusTa.

Mpencrasenure B I'nasa 3 v 4 u3cneapaiqs Nokaspar, 4e M3M0N3BAHATA METOA0MOTUATA
[03BOJISBA CBL3JaBAHETO Ha MOJENHM, KOWTO ¢a TMOAXOJAILM 33 M3CNe/BaHe Ha HUBaTa Ha
3aMBPCABAHE HA Bb3/yXa B MAJIKM HACEJIEHN MECTA W KOMTO MOraT Jia Ce U3M0/3BaT 3a KOHTPOJ 1
KPaTKOCPO4YHO NPOTHO3MpaHe Ha KauecTBOTO Ha Bh3AyXa.

Karto U0 npuemam aBTOPCKUTE NMPETEHLMM 3a HAYYHO-TPWIOKHM TPUHOCK U CMATAM,
ye HAUYMHBT HA [PEACTABSIHE HA PEe3yNTaTUTE OCTaBs 100pO BrieHaTIeHHUE.

6. llpeuenka Ha MyGAHKANMUTE H JIHYHHS MPHHOC HA I0KTOPAHTA

WssbpiieHata OT jaucepranta pafora € JocTarTbdHa 10 00eM M OTroBaps Ha
wsucksanuata Ha 3PAC u TlpaBunnuka 3a npunoxeruero My. Hamupam paborara 3a sHaunma
KaKTO B HAYYHO, TaKa W B MPAKTHYECKO OTHOLIEHHE. BbB BPb3Ka ¢ AMCEPTALNATA, KAHAMIATHT €
npeacTaBun 4 nyGinkaLuu, €Ha OT KOMTO € B CTIMCaHue Stochastic Environmental Research and
Risk Assessment ¢ umnakt daxrop 2.673, ae ca B TPYA0BE HA MEMAYHAPOAHH KOH(EPEHLIHH,
nyGnukysann B pedepupannte nopemuin Ha American Institute of Physics u enna cratus e
my6auKyBaHa B TPY/IOBE Ha HALMOHAJHA HAY4YHO-TEXHUYECKA KOH(MEPEHLMs ¢ MEXJIYHAPOJHO
yuyacTve Ha Obarapcku esuk. Tpsabea aa ce orGenexu (akTbT, 4e AMCEPTAHTHT MMa TpH
UMTHPAHHUA Ha CTaTHATa, nyOinKyBaHa B Stochastic Environmental Research and Risk Assessment.
BcuukyM MpeACTaBEHH CTATHMM €A HAMUCaHKW B ChABTOPCTBO, HO 3a TO3M THI M3CNEABAHHUS €
ecTecTBEHO fa ce paboTu B KONEKTHUB. JIOKTOPAHTBT HECbMHEHO HMMa CbLIECTBEHO JIMYHO
yuacTue B chBMecTHUTE paboTu. ITpescTaBena e jexnapalins 3a OPUrMHANHOCT Ha PE3yaTaTUTe,
H3NosKeHH B IucepTaluaTa. CMATaM, Ye ANCEPTALMOHHUAT TPY € JIMYHO AEN0 HA KaHaAUATa.

7. AsTopedepar

ArTopedeparsT MPaBUIHO OTPa3ABa ChAbPKAHMETO HA AMCEpTALUATA,

8. IIpenopbku 32 OBAEI0 H3N10A3BAHE HA JUCEPTALHOHHHUTE PUHOCH H PE3yaTaTH



Bux otnpaBuiia cneHUTE NPENOPHKHU:

e Jla Objar aHAIM3UpaHy ¥ APYrd METOJM 3@ MOJEIMPAHEe Ha KauyeCTBOTO Ha BB3JyXa
¥ Ja ce HampaBu ONUT 3a (opMylupaHe Ha XUOpMAHH MOMENH, KOWTO buxa
noao0dpHIIM KaueCTBOTO Ha MPOTHO3UPAHETO.

e Jla ce u3cleBAT BL3MOKHOCTUTE 3a MNpUJIaraHe Ha paspaboTeHUTe METOAM C Liel
aHaiM3 HAa W3MbLIHEHHETO Ha CLIIECTBYBAIIUTE AUpeKTHBM Ha Epponefickara
KOMHUCHs B 00JIacTTa Ha ONa3BaHe Ha OKOJIHATa cpea.

9. Kputnunn Oenexku

HAMAM CbLUECTBEHH KPUTHUYHHU OENEIKKU KM MPEOCTABECHATA MU 38 CTAHOBULIE
auceprauus. Llle or6enexa HAKOM ¢1a0OCTH HA M3JI0KCHUETO CIIOPE]L MEH:
e B muceprauusATa 3a €IHO M CBLLO [TOHATHUE Ca U3M0JI3BAHHN Pa3IniH{ TEPMUHHU:
.BpeMeHeH” U ,,BpeMeBH”.
e 3arnasuara Ha [ 1aBu 2 1 3 He xapakTepusupaT JOCTATHUHO TOYHO TAXHOTO
ChAbPKAHKE.
o Usnoxkenmnero 6u cneuenuno, ako B naparpad 1.4 6axa npejacTseHu nopeye
TEOPETHYHU PE3yATaTH ¢ Liel No-Ab/100K aHalIu3 Ha U3I10JI3BAHUTE METOJIH.
e bu clieaBano aa ce nane I'IO-]'IO,[lpOGHO OMHUCcaHKUE KaK TOYHO MECTCOPOJIOMMYHHTE
(I]aKTDpH Cce BKJIKDYBAT B MOJc)1a.
MMaM M HAKOM TEXHMUECKH M PEIAKIMOHHY OeneskKy, HO Te He pa3BajiaT 100poTo
BrIEYaTIIeH}e OT TIPEJCTABEHUTE PE3YNTATH B JUCEPTALIMOHHUS TPY .

JaxioueHHe

JIMCEPTALMOHHUAT TPYA COOBPHCA HAYUHU U HAYUHO-NPUIONCHU  pesyimamu,
npedcmasnaeau{i NPUHOC 6 HAYKAMA Vi OTTOBApAT HA BCHUKH M3UCKBAHMA Ha 3PACPD,
IpaBunuuka 3a npunarane Ha 3PACPB u cvorsernus [Mpasunnnk wa [V Tlaucui
Xunengapcku®. TIpeacTaBeHWTe MaTepuasyi HAMBJIHO CHOTBETCTBAT Ha  cneunduinHuTe
M3MCKBaHMs Ha DakyTeTa o MaTeMaTHKa W MH(OpPMATHKa, [IPMETH BLB Bpb3ka ¢ [IpaBunnuka Ha
[TV 3a npunoxenne Ha 3PACPB.

JIucepTauMOHHUAT TPYI NOKa3Ba, ye JAOKTOpaHThT ATanac Bbies VBaHOB mpHTekaBa
3aab100UEHY TEOPETHYHU MO3HAHUA U MPOPECHOHATHA YMEHHS KaTO ICMOHCTPHPA KauecTBa 1
YMEHUsI 38 CAMOCTOATEIHO MPOBEKIAHE HAa HAY'HHO M3C/Ie/IBAHE.

[lopagn ropeusnoxkeHoTo, YyOeleHO JaBaM CBOATA HOIONCHMENHA OUEHKA 3a
MpOBEICHOTO M3CTEABAHE, TPEACTABEHO OT OUCHEHWTE TO-rope AUCEPTalUMOHEH TPYI,
apropeepar, TOCTUTHATH PE3YNTaTW M IPUHOCH, W HPeOndzaM HaA ROHUMAEMOMO HAYHHO
JHcypu 0a npucvOu o6pazosamenHama u HayyHa cmener ,,00kmop” na Atanac Bwies
HMBauos B 0bnact Ha Buciue obpazoanue: 4. Ipupodnu nayku, mamemamuxa u ungopmamuxa,
npodeconanto Harpasnenue npodecuonanto Harpasienue: 4.5 Maremarnka, AOKTOPCKa
nporpama; MareMaTH4ecko MOJIEIMpaHe W NPUI0KEHUE HA MaTeMaTHKaTa.

02.03.2015 ron. H3roTBHI CTAHOBHINETO

rp. Codus (now.a-p Munena Jlumosa)



