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P E rl EH3Vlfl
Bbpxy AilcepraqiloHeH TpyA 3a npngo6rasaHe Ha o6paaoaarenHa il HayL{Ha creneH

,,AOKTOp

Aarop Ha,quceprallfioHHt4e rpyp: Eprax Xpracroe Erpononcxn
Tervra Ha AilcepralliloHHllq rpyA: Eunrapcxa crcreMa 3a nporHo3a Ha x[MrqecKoro
BpeMe - Bepcltlt, gr3ain, Bx3yanx3aqilf,, eeprasraraqHfl (eanu4aqran)
PeqenseHr: llpo$ecop AH KocragrH l-aH.{ea l-aues, Llnes KopecnoHAeHr Ha EAH, Hilfff
- EAH

Hacronqara peqeH3HF e il3rorBeHa Ha ocHoBaHile Ha 3anoaeg na ,[r,rpexropa Ha
HI4MX-EAH Ns 248 or 07.12.2015 r. u peueHile Ha 3acegaHilero Ha HayqHoro xypr4 or or
10.12.2015 r. Ts e cuo6paaeHa c il3r4cKBaHilFra Ha 3axoHa 3a pa3Br4rile Ha aKageMilr{Hmfl
c!9raB e Peny6nraxa Sunrapmn (3PACPE), llpaaunnrxa 3a HeroBoro npuroxeHhe
(nn3PACPE), [lpaaunnrxa Ha EAH r l-lpaeunnrra Ha HLIMX-EAH no 3PACPE.
Peqensunra e cbcraBeHa or rpt4 qacrx n 3aK.nloqeHne.

l. lrlsucreatuf, KbM KaHAnAara '

Epux Xpucroa ErpononcKr e poAeH Ha 22.10.1979 r. l-lpes 2004 r. nonyqaBa
o6pasoaareflHara creneH "Marrcrup", cneqt4a.nHocr Mereopoflorrln e CY "Ce. Knruenr
Oxpngcxn". l-lpe3 2005 r. e HasHaqeH Ha .qnbxHocr acilcreHT e Hlz'lMX-EAH, c ocHoBHa
gefrHocr - TexHonorHqHa no.qApbxKa Ha geilHocrra Ha cilHonrv+vre.

l-1pes 2010 r. e 3aqucneH Karo 3a,qoqeH 4oKropaHr e H14MX-EAH no
npo$ecroHanHo HanpaBfleaue 4.1. OilsNqecKr HayKr (MereoponorNn). Ha 07.12.2015 r.
e oTq[cfleH c npaBo Ha 3alqhTa

or HanpaBeHara npoBepKa He e ycraHoBeHo Hanuque Ha HapyueHilE B
npoqeEypara v 3a Aonycn4Mocr Ha KaH,q[,qara Ao 3auJilTa. l-lo woe MHeHile KaHAnAarbr
3a noflyqaBaHe Ha o6pasoaareflHa il HayqHa creneH,,goKTop" e il3nbllHt4n il3tacKBaHVATa
Ha qIl.6 Ha 3PACP6, Ha pa3Aen ll or l-ll-I3PACPE il Ha qn.33 an.1. or l-1paBilflHilKa Ha
HkIMX-EAH no 3PACP6.

ll. CtulnocrHa qacr Ha peqeH3ilf,ra ,

1. AxmyanHocm Ha pa3pafiomeanus e ducepmaq,uoHHufl mpyd npo1nem e
HayqHo u HayqHonpufloKHo omHoueHue. Cmenen u Huga Ha aKmyanHocmma Ha
npo6neua u KoHKpemHume sadauu, paspa1omeHu e ducepmaquema.

Pa6orara e nocBereHa Ha oLleHKa Ha .qocroBepHocfia v KaqecrBoro Ha
nporHosara 3a KaqecrBo Ha aruoc$epHnfl Bb3Ayx, reHepilpaHa or Ernrapcxara cilcreMa
3a nporHo3a Ha xilMt4qecKoro BpeMe. l-lporHosilpaHero Ha KaqecrBoro Ha aruoc$epHrr
Bb3rqyx e BaxeH efleMeHT B MHorocTpaHHaTa onepaTuBua gefruocr Ha H71MX-EAH. C ace
no-HapacrBauliltl t4HTepec xuu npo6.neMilTe Ha oKonHara cpe4a n Bnvtr,1uero n Bbpxy
KaqecrBoro Ha xuBor H t{oBeuKoro 3rqpaee, o6t4ecrBeHara 3HaqilMocr Ha raav getlnocr
Bce noBeLle ule ce yBeailLlaBa B 6uger.r1e. 3aroea e FcHo, qe oLleHKara Ha noBeAeHilero
na SrrnrapcKara cilcreMa 3a nporHo3a Ha xnMrqecKoro BpeMe e 3arqaqa c HecbMHeHa
aKTyanHocT.

2. -Cmenen Ha no3HaaaHe cbcmoflHuemo
uHmepnpemaq,ue Ha numepamypHue Mamepuafl .

Ha npodneua u meopqecta
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B yBoAHara qacr Ha pa6orara e pa3rne,qaH npo6nerur 3a KaqecrBoro Ha
aruoc$epH[fl Bb3Ayx - B.nhflHilero Ha arurocsepHoro 3aMbpcnBaHe Bbpxy qoBeluKoro
3ApaBe, KparKara ilcropt4fl Ha Bb3Ht4KBaHerO n pa3B[TtAero Ha Mero,qhre il cilcreMilTe 3a
nporHo3a Ha xilMt4t{ecKoro BpeMe, Me}qyHapo,qHoro cbrpyAHr4qecrBo B Ta3il o6nacr
(l-naaa 2). B l-naea 3 Ha 4ucepralluera nogpo6uo ca onucaHil MoAe.nrre, Kor4ro ca B
ocHoBara na EunrapcKara cilcreMa 3a nporHo3a Ha xilMr4qecKoro BpeMe, a s l-naea 4 -
opraHilsaqnflTa v SynxquoHNpaHero Ha caMara cilcreMa.

OnucaHuero Ha MeroA[Te I cbBpeMeHHr4Te co$ryepnu npo,qyKTn 3a cpaBHeHHe Ha
MoAenHilTe pe3yflTarh c t43MepBaHr4flTa (l-naea 5) e no4po6Ho ra roBopr4 sa geftcrailrelrHo
no3HaBaHe or crpaHa Ha ArcepraHTa Ha re3r Merogw. lAecneABaHVATa H pe3ynral4Te,
npeAcraBeHil B .qilcepraL{iloHHr4g TpyA noKa3Bar, ve Epr,rx ErpononcKil He caMo no3HaBa
Te3r MeTOAl4, HO il rpaMoTHo il nnoAoTBopHo fv npvnafa.

3. Cuomeemcmeue Ha usdpanama uemoduxa Ha uscnedeane c
nocmaeeHama q,en u sadaqu ua ducepmaquoHHua mpyd.

Koraro B KoHTeKcra Ha Hacroflr{rlfl ErcepraqhoHeH TpyA ce [oBopr/ 3a MeroALrKa,
rpn6ea Aa ce uMa npeA BrA, L{e no cbrJ-lecrBo craBa .qyMa 3a ABe r3non3BaHil MeroAr4Kr/
- MeroguKa 3a cb3,qaBaHe u noflEbpxaHe Ha Sasa ,qaHHil n aeilnusr ye6 raHrep6eraC, sa
cbxpaHeHue, nper.neMaHe v atanv3 Ha nocrbnBau-lara raH$opvrarlvfl or craHL{r4HTe Ha
MOCB n Mero,qrxa ra co$ryep sa cpaBHeHile Ha MogeflHure pe3ynraril c r43MepBa Hu1-ra.

He cuut cneqilaflLlcr r He 6ux tuorun rqa KoMeHTrpaM nbpBara Merorq[Ka, Ho cne.q
xaro 6aaara rqaHHu e cb3AageHa il ce n3nofl3Ba, cneABa Aa ce npfleMe, qe Merogr4Kara e
a,qeKBarHo rs6paHa ra npo$eciloHanHo peanta3rpaHa.

llo orHou.teHile Ha BTopara MeroAr4Ka e cne,qBaH noAxoAlrT, pa3pa6oren B paMKilTe
Ha npoeKTa FAIRMODE, Karo Llenra e ,qa ce cbcraBta Mero,qonoryrl 3a oLleHFBaHe
pa6orara Ha MoAeaure 3a HilBo noflilTl4HecKil pelrteHilfl. lzls6pan e cfierqHilrr Ha6op
Kfi]OLlOBl4 CTarrcrilLlecKu l4HflilKaropt4: KopeH or cpeAHo KBarqparrqHara rpeluKa (Root
Mean Square Error (RMSE)), KopenaLtuoHeH roegraqreHr 

'Ha 
['lrpcuH (correiation

coefficient (R)), HopMaflr3ilpaHo cpegHo orKfioHeHile (Normalized Mean Bias (NMB)),
HopMaflr3ilpaHo cpeAHo craHAaprHo orKfloHeHrae (Normalized Mean Standard Deviation
(NMSD)) il KopeH or qeHrpt4paHara cpeAHo KBarparilqHa rperuKa (Centered Root Mean
Square Error (CRMSE)). Tesu ilHAilKaropw ca welpaHil 3a noKpilBaHe Ha ocHoBHilre
acneKTu B KaqecrBoro Ha Mo,qena (aunnmry4a, $asa I orKnoHeHue or crofruocrra).
Curnacno cbBpeMeHHilTe BI4)KAaHnR Te3u Kprrepilil ca HopManil3 npaHvt c
u3MepBareJ'lHara HeonpeAefleHocr. OcHoauoro rqonycKaHe npil ToBa e na vMa cxoflHt4
rpaHrllLt Ha ronepaHc KaKTo 3a MoAenHHTe raxa w aa nalnroAarenHilTe traHHil. Taxa,
l43non3BaHara B flrcepraLlurrra MeroAilKa e I cbBpeMeHHa il HanbnHo cborBercrBa Ha
nocTaBeHaTa L{eJ't v 3a4aev Ha ,qucepTaquoHHr4fl Tpy,q

4. Kpamxa aHanumugHa+. 
^ParrIKa 

aHanumuqHa xapaKmepucmuKa Ha ecmecmeomo u oa,l,eHKa Ha
d_ocmoeepHocmma Ha Mamepuana, ebpxy xoilmo ce eiadnm npuHocume Ha
ducepmaq,uoHHufl mpyd.

Marepranilre, Bbpxy Kol4To ce rpaAFT npilHocrre Ha Ailcepratlnollufr TpyA ca or
eAHa crpaHa pe3ynrarilTe or qucfleHara nporHo3a Ha KaqecrBoro Ha aruroc$epHnn
B]r3Ayx, reHepilpaHr or SunrapcKara cilcreMa 3a nporHo3a Ha xilMl4qecKoro BpeMe, a or
Apyra - AaHHilTe or Mpexara or craHll4r4Te na MOCB, B Kor4To ce il3MepBar H[Bara Ha
3aMbpcl4renilre NO,.NO2, SO2, pM10, pM2.5, NH3, 03, CO, H2S, Benzene.

oqeuxara Ha AocroBepHocrra Ha pe3ynrarure or qrcfleHara nporHo3a Ha
KaqecrBoro Ha aruocSepnun Bb3Ayx e rbKMo qenra Ha Hacroflu-loro t43cneABaHe.
Konxoro Ao,qocroBepHocrra Ha,qaHHilTe or Mpexara or craHqtailTe na MOCB, Moxe Aace, qe Mpexara e cb3AaAeHa u $ynxqnoHilpa B cborBercrB[e c eeponeficKilTe xp1arepr,rra
3a pyTl4HHr perynaTopHl4 t43MepBaHilc.

5. Hayuuu u/unu HayqHonpuflo)tffiu npuHocu na ducepmatl,uoHHua mpyd:



HayvHure il HayLrHonpunoxHl4 npilHocr4 Ha flilcepralliloHHr4n rpyfl Morar ,qa ce
rpynupaT, KaKTo ToBa npaBt[ v caMVflT AOKTOpaHT, nO CneAHl4f HaqilH:

1.) Y',tacrile a paapa6orBaHero il pa3BilTuero Ha Bunrapcxara cilcreMa 3a
nporHo3a Ha xuMt4qecKoro BpeMe. Tyx Moxe ,qa ce cnopLl Aanv yroLtHnBaHero Ha
Koop,qnHarure Ha roneM[Te roLrKoBl4 r43ToqHr,1ql4, ycBoffBaHero Ha MoAena SMOKE ra na
Hoen rpa$ilqHil naKerv 3a Bl3yanv3vtpaHe Ha pe3ynraruTe ca 4eilcreilrerHo npilHoct4.
SescnopeH npIHoc KbM n3rpa4qaHe Ha cilcreMara, o6aqe, e cb3gaBaHero Ha
cnequ$rvHra ye6-cafitoae, Kol4To ,qa HanpaBFT pe3ynrarilTe or nporHosara ny6nilqHN.
Toslt np]4Hoc a3 6ux onpe,qeniln Karo cusdaeane Ha Hoeu KoHcmpyKtluu u
mexHonoeuu.

2.) CusgaBaHe Ha 6asa gaHHil or peflaunoHeH riln 3a cbxpaHeHne v a*anw3 Ha
nocrbnBau-lure naHHu or MOCB. Tn cugrrpxa AaHHr4Te, onhcal.Ae Ha [3MepBarer]HNTe
craHU,nv, rn$oprvlaqran 3a caMfiTe 3aMbpcilTenn w KpNTt4r{HilTe HilBa Ha rexHilTe
KoHqeHTpaqilil cnopeA cera gerZcreaqoro 3aKoHoAarencrBo. 3a norpe6rreflrre Ha

EaHHure e repa6oren ye6-raHrep$eilc, xofrro no3BonflBa nperne4 Ha HaflilqHilre
il3MepBaHL/.fl Vi l[3uepBarej'tHt4 craHLlt4r4, noKa3Ba KpilTLtqHilTe HHBa Ha 3aMbpcilTennre il
Bk43yann3up.a HflKol4 ocHoBHl4 xapaKTepilcrllKtt Ha BpeMeBilTe peAoBe Ha AaHHHTe, KaKTO 14

caMilTe rFX B rpaSuveu eug. l1oseo"nf,Ba SranrprapaHe Ha crauqdure no 3aMbpcilren n no
roAuHa.

HanpaeeHV ca u HFKot4 rvrogra$mxaLryuA Ha naKera MyAir.
Tesr npilHoct4 orHoBo Morar ,qa ce onpe,qenffT Karo cusdaeane Ha Hoeu

KOHCmpyKt4,UU U mexHonoeuu.
3.) [4saupuleHa e npoBepKa Ha KaqecrBoro Ha More.nHure pe3ynraru Ha

Sunrapcxara cilcreMa 3a nporHo3a Ha xr4Mr4LrecKoro BpeMe qpe3 cpaBHeHile c AaHHilTe or
n3MepBaHfiqra no pa3nilL{Hl4 3aMbpcr4Tenv tA pa3nilqHfi nepilogt4. Toaa e, cnoperq MeH,
Hail-cur.qecrBeHilF np[Hoc a pa6orara. Torl e no xapaKTepa cil HayL{eH il Moxe Aa ce
onpe4enil Kamo noflyqaeane u doxa3eaue Ha Hoeu Saxmu.

Karo qnno pa6orara Moxe Ea ce onpeAenil Karo HayltHo-npunoxra, SoxycilpaHa
t43r-lHflo Bbpxy oneparilBHara AeftHocr Ha HI/MX-HAH. B roea e il Hafr-ronsuara vt

LleHHocr, KoFTo o6ycnaan 3HaqrMocrra Ha np[HocklTe 3a HayKara il npaKTfiKara.

6. oqenxa 3a cmeneHma Ha fluqHomo yqacmue Ha ducepmanma a
npuHocume.

Stnrapcxara cilcreMa 3a nporHo3a Ha xrMm.lecKoro BpeMe e cb3rqa,qeHa il ce
pa3BilBa c yct nvaTa Ha MHoro yqeHu. Kaxue roqHo e uHflt4Bil,qyanHnflT npr4Hoc Ha Epmr
ErpononcKr B To3t4 npollec e rpyflHo rqa ce onpe.qenil. CnlRtaru, o6aqe, qe cb3rqaBaHero
ua ye6-cafrroeere Ha cilcreMara v cb3gaBaHero Ha 6asa gaHHil ca ocHoBHo HeroBo,qeno.
Ponsra na Acrcrenr ErpononcKil npu k13Bbpr.lBaHe Ha npoBepKara Ha KaL{ecrBoro Ha
Mo,qenHilTe pe3yflTaril e Hari-eepoflTHo BoAeUla, rflil noHe paeHocrorzHa.

7. l7peqeHKa Ha nydnuxaquume no ducepma4uoHHun mpyd: 6po{t, xapaKmep
na usdanusma, a Koumo ca omne.tamaHu. Ompax<enue e HayKama - ugflon3eaHe u
q,umup-aHe om dpyeu aemopu, e dpyeu cmpaHu u np.

Peaynrarure or Ailcepraqvollvtf, rpyA ca orpa3eHil a o6u1o 11 ny6nraxaqrra. Or
rcx 4 ca B il3AaHViA c lF unu SJR ra 3 ca e c6opnuqra Ha npecrilxHu Mex(qyHapo,qHil
xouSepeHqur. CuaraM, qe pe3ynrarhre or,qficepraqt olHtlfl TpyA ca HanbJ'rHo gocroilHo
npe,qcTaBeHu B Cnellnanv3vpaHaTa fl ilTepaTypa.

8. l4snonseaHe Ha pe3ynmamume om ducepamquoHHua mpyd e HayqHama u
onepamueHama npaKmuKa. Hanuque Ha flocmueHam npsK uKoHoMuqecKu e$exm u
np. floxytueHmu, Ha Koumo ce ocuoeaea mebpdenuemo. ,

Kaxto Beqe 6eule or6engsaHo no-rope il3cfle6BaHvtlTa, npe4craBeHil B
A[cepraquoH1t4fr TpyE ca HenocpeAcrBeHo HacoqeHil KbM noAo6pneane I pa3BfirHe Ha
Sunrapcxara c[creMa 3a nporHo3a Ha xnMuqecKoro BpeMe, T.e. Te npflKo o6cnyxear
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oneparilBHara ,qeilHocr Ha Hl/MX-EAH. Henocpe4crBeH IKoHoMt4qecK!,r eSexr or
r3cneABaHilflTa HFMa, HO nocTt4rHarilTe pe3ynraril ca cbc cbulecrBeHa cotluaJtHa
3HaqhMocT.

9. O$enxa Ha cbomeemcmeuemo Ha aemopeSepama c u3ucKeaHuf,ma 3a
u3eomef,Hemo My, KaKmo u Ha adexeamHocmma Ha ompa3f,eaHe Ha ocHoeHume
nofloKeHufl u npuHocume na ducepmal4uoHHun mpyd.

llpegcraeeHrflT aeropeSepar orpa3nBa KopeKTHo ocHoBHoro cb.qbpxaHile u
HayqHt4Te npilHocl4 Ha AUCepTaLpAOHHttfl Tpytr.

lll. Mnenraf,, npenopbtu u 6enexxr

O6uloro BneLtarneHile or Ar4ceprauilFTa e MHoro go6po nn1,v BilcoKr4FT
npo$ecroHaltu3bM na Eprax ErpononcKil t4 BfloxeHilTe or Hero or Hero cepro3eH TpyI t4

yMeHrF. Peaynrarnre ca 6oraro ilntocrpr4paHil c ransopurarvBHtA vt go6pe noAHeceHr kl

KoMeHTupaHu rpaSrxr. Ktu paOorara, pas6rapa ce, Morar Aa ce ornpaBflT tA RpurvrlHtl
6enexxu. ['lo cuqecrBeHilTe or rex ca cne4Hmre:

'1.) CuulecrByBa h3BecrHa Ailcnponopqtafl B ,quceprallvtollvt+ Tpytr - or o614o
Ce.qeM rnaBh CaMO ABe Ca nOCBeTeHil Ha n3naraHeTo Ha OpilrilHafiHilTe pe3yflTaTtl,
noflyqeHu or,qoKTopaHTa. ocrauanure ilMar Hafr -ee.{e o6sopeH xapaKTep.

2.) B o6ttttpHrn o6sop pa6orltre Ha 6unrapcKr4 yqeHil noqrr He ca orpa3eHu - B
l-lmTrpaHara nrreparypa re ca npeAcraBeHu caMo or ABe 3afnaBVA, a qilcfleHoro
Mo,qenilpaHe Ha KaqecrBoTo Ha Bb3,qyxa y Hac rMa noqrfi 40 ro4rar-uHa ilcropurrr, Korrro
BcblJ-lHocr e npeAhcropt4era Ha SunrapcKara crcreMa 3a nporHo3a Ha xuMtlqecKoro
BpeMe.

3.) 3a cbxafleHhe, qt4cro pe,qaKqroHHo, npilHocure B Ar4cepraqyroHHr4n TpyA, a re
ca 6eacnopHl4, He ca rqocrarblrHo nperne,qHo il ct4creMal4qHo $opvrynrapaHil r He e
nocraBeH aKqeHTbr Bbpxy HanAcrttHa cbu-lecrBeHilTe npilHocyr. Kou ca re, cnope4 MeH, e
nocoqeHo no-rope.

3axntoqeHlte

or HanpaBeHara npoBepKa Ha npepcraBeHr4Te Marepilanil 3a KoHKypca He ca
KoHcrarilpaHn HapylueHilF B npollerqypara. CnaeeHh ca v3vcKBalnrrra Ha or flpaarnurxa
Ha HlzlMX-EAH xurvr 3PACpE.

flrcepraqvflla Hu npeAcraBfl eAHo r43cneABaHe, npoBefleHo c ilsnofl3BaHero Ha
Mo.qepHil il arqeKBaTHil MeTOAl4, B KOCTO HeCbMHeHO e BIIOX€H MHOI-O Tpyfl l4 Ca nQnyl{eHil
cbu-{ecrBeH[ v opvrnHanHn pe3yflTaril. Tn roaoph 3a MHoro go6para npoSecraoHaflHa
noAroroBKa na HefrnnFT aBTop. Bunperu ornpaBeHilTe no-rope KpilTl4r.tHr4 6enexxu, Moxe
,qa Ce TBbpAl4, qe ,qlztCepTaql/rflTa HanbnHO OTrOBapfl Ha H3ilcKBaHVflTa KbM TaKbB TpyA.
Ero 3au-lo, 6es Ht,tKaKBn pe3epBu, npenopbqBaM Ha yBaxaeMoro HayqHo xypr4 Aa
npucb,qu Ha Eprax Xprcroe Erpononcxr o6pasoBarenHara il HayL{Ha creneH ,,go*rop;,',
npoSecuoHafl Ho HanpaBrre nue 4.1 . orara.{ecKil HayK[ (Mereoponoiran;.

PEIEH3EHT: . //
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[ara: 22.02.2016 r.


