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aKycT111l.leH npeo6pa3oBaTen 

Pel...\eH3eHr npocp. ATH AHAOH .Q. Jla3apos, L_\v1TH, 6CY, 6yprac 

1. AKTyanHOCT Ha pa3pa60TBaHll1H B A111CepTal...\111OHHll1H TPYA npo6neM B
Hayl.fHO 111 Hayl.fHO-np111no>KHO OTHOWeH111e

lt13rpa>KAaHeTO Ha 8111COKOLfYBCTBll1TenHll1 111 Kal.feCTBeHll1 MexaHll1LfHO
aKyCTll1LfHll1 npeo6pa3osaTen111 e aKTyaneH npo6neM 3a 1113cneAOBaTen111Te 
111 npOll13BOA111Ten111Te Ha 3BYKO-Bb3npOll13Be>KAal..L.la anapaTypa. 
l/13cneABaH111HTa B Ta3111 o6nacT ca MHoronocoYH111, op111eHT111paH111 KaKTo 
KbM 1113rpa>KAaHe Ha w111poKocneKTbpHll1 8111COKOLfYBCTBll1TenHll1 3BYKO
Bb3npOll13Be>KAal..L.1111 ycTpovicTsa, TaKa 111 KbM nocT111raHe cneL1111cp111YH111 
npocTpaHCTBeHll1 xapaKTep111CTll1Kll1 Ha HaCOLfeHOCT Ha 1113nbl.feHll1Te 
aKyCTll1LfHll1 TpenTeHll1H OT MexaHll1KO-aKyCTll1LfHll1Te npeo6pa30BaTen111 C 
np111no>KeHll1H B ayA111O aKyCTll1LfHll1, X111ApOaKyCTll1LfHll1 nOKan1113111pa1..L.1111 
Aetj:)eKTOCKOnHll1 111 All1arHOCTll1LfHll1 Cll1CTeM111, TeMll1 KOll1TO HaM111paT MHCTO B 
asTop111TeTH111 1113AaH111H 111 c111Mno3111yM111 Ha Audio Engineering Society. B 
Ta3111 Bpb3Ka npeAMeT Ha A111CepTal...\111OHHll1H TPYA ca aKyCTll1LfHll1Te 
npocTpaHCTBeHll1 xapaKTep111CTll1Kll1 Ha 3BYKO-Bb3npO1113Be>KAal..L.1111 
ycTpOVICTBa, npeo6pa3yBal..L.1111 A111HaMll1LfHll1Te MexaHll1LfHll1Te AecpopMal...\111111 
Ha MeM6paH111Te B aKyCTll1LfHll1 MexaHll1LfHll1 TpenTeHll1H Ha MaTep111anHa 
cpeAa, Bb3AeVICTBal..L.1111 Bbpxy aKyCTll1LfHll1H ceT111BeH opraH 111 cy6eKTll1BHO 
Bb3np111eMaH111 KaTO 3ByK. 

2. CTeneH Ha nO3HaBaHe CbCTOHHll1eTO Ha npo6neMa 111 TBOpl.feCKa
111HTepnpeTaL1111H Ha n111TepaTypH111H MaTep111an

Kp111Tll1LfHll1HT aHan1113 Ha n111TepaTypH111Te 1113TOLfHll1l...\111, OTpa3HBal..L.1111 
Hayl.fHO-TeXHll1LfeCKOTO Hll18O Ha pa3Bll1Tll1e 111 np111no>KeH111e Ha aKyCTll1LfHll1Te 
Cll1CTeM111, pa3Kpll1BaHe Ha HOBll1 CBOVICTBa 111 o6naCTll1 Ha 1113nOn3BaHe Ha 
aKyCTll1LfHll1Te BbnH111, eKcnep111MeHTanH111Te 111 TeopeTll1LfHll1Te 1113CneABaHll1H 
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Ha pa3npocTpaHeH�eTO Ha aKyCT�4H�Te TpenTeH�H B HenocpeACTBeHa 
6Il�30CT � B pa3Jl�4H� 3OH� Ha OTAaJle4eHOCT OT aKyCT�4H�H �3TO4H�K, 
AecpopMal...l��Te s 3BYKO-Bb3npo�3Be)Kp.a�aTa MaTep�anHa cpeAa, 
B�COKO-TO4H�Te MeTOA� Ha �3MepsaH�H Ha Te3� Aeq::>opMal...l��. 
MaTeMaT�4eCKOTO MOAeil�paHe � Ol...leHKa Ha aMnil�TYAHO-4eCTOTH�Te 
xapaKTep�CT�K� Ha 3ByKo-reHep�pa��Te ycTpO�CTBa. 

O630pbT, npeACTaBeH B YBOAHaTa 4aCT Ha A�CepTal...l�OHH�H TPYA, 
pa3Kp�sa no3HasaHe CbCTOHH�eTo Ha npo6neMa � npeAnara TBOp4ecKa 
�HTepnpeTal...l�H Ha Hay4H�Te pe3y11TaT�, npeACTaBeH� B 
Il�TepaTypH�Te �3T04H�LI� no npo6neMa, npeAMeT Ha A�CepTal...l�OHH�H 
TPYA- nor�4eCKO CileACTB�e OT Hay4H�H o63op e Aeq::>�H�paHe Ha L1eI1Ta 
� 3aAa4�Te Ha A�CepTal...l�OHH�H TPYA-
WenTa Ha A�cepTal...l�OHH�H TPYA, TaKa KaKTO e B�)Kp.a peL1eH3eHTbT: 
�3CileABaHe Ha npocTpaHCTBeH�Te xapaKTep�CT�K� Ha HaCO4eHOCT Ha 
Kpbrbil aKycT�4eH npeo6pa3osaTen (s�coKorosop�Ten c Kpbrna 
MeM6paHa) � Aeq::>�H�paHe Ha rpaH�Ll�Te Ha 30H�Te Ha Fresnel 4pe3 
MOA�(p�Ll�PaH� aHaJl�T�4H� �3pa3�, 4�CileH� eKcnep�MeHT� � 
na6opaTopH� �3MepsaH�H s aKycT�4Ha 6e3-exosa KaMepa. 

1. �3rpa)Kp.aHe Ha MeTOA�Ka 3a �3CileABaHe Ha npocTpaHCTBeH�Te
xapaKTep�CT�K� - A�arpaMa Ha HaCO4eHOCT � aMnil�TYAHO-4eCTOTHa
xapaKTep�cT�Ka Ha Kpbrbil aKycT�4eH npeo6pa3ysaTe11
( B�COKOrosop�TeJl ).
2. �3Be)Kp.aHe Ha aHan�T�4eH �3pa3 3a onpeAeilHHe Ha o6�oTo
3BYKOBOTO HailHraHe B 6Jl�3KaTa � Aaile4Ha 30Ha Ha aKyCT�4H�H
�3T04H�K � Aeq::>�H�paHe Ha ropHaTa rpaH�Lla Ha 30HaTa Ha Fresnel ( OT
MOMeHTa Ha Aeq::>�H�paHe Ha 30Ha Ha Fraunhofer).
3. �3c11eABaHe Ha AecpopMal...l��Te Ha MeM6paHaTa Ha npeo6pa3ysaTe11
B MHOro 6Il�3KaTa 30Ha, KaKTO � M�H�MYM�Te � MaKC�MYM�Te Ha
3BYKOBOTO HailHraHe B 3OHaTa Ha Fresnel.
4. �3rpa)Kp.aHe 4pe3 cbspeMeHH� �3MepsaTenH� cpeACTBa Ha
�3n�TaTe11Ha na6opaTopHa nocTaHOBKa 3a �3cneABaHe Ha 
npocTpaHCTBeH�Te xapaKTep�CT�K� Ha Kpbrbil aKyCT�4eH 
npeo6pa3ysaTe11 s pa3Il�4Ha cpeAa. 

3. CbOTBeTCTB�e Ha �36paHaTa MeTOA�Ka Ha �3CileABaHe C
nocTaseH�Te L1eI1 � 3aAa4� Ha A�cepTal...l�OHH�H TPYA

8 A�CepTal...l�OHH�H TPYA ce np�naraT MeTOA�Te Ha cpyHKL!�OHaJlH�H 
MaTeMaT�4eCK� aHaJ1�3, BbilHOBaTa aKyCT�4Ha Teop�H, 



IIIHCTpyMeHTaJlHIIIH Ill 4111CileH eKcnep111MeHT. MeTOAIIIKaTa 111 
IIIHCTpyMeHTIIITe 3a 1113CileABaHe ca B CbOTBeTCTBllle C nocTaBeHIIITe 111 
Hay4HIII 3aAa4111. KpavrHI/ITe pe3ynTaT111 OT TeopeTlll4HIIITe 111 
eKcnep111MeHTaJ1HIII 1113CJleABaHIIIH, KaKTO Ill Hay4HO-nplllilO>KHIII 1113BOAIII 
AOKa3BaT aAeKBaTHOCTTa Ha 11136paHaTa MeTOAIIIKa Ha 1113CileABaHe C 
nocTaBeHIIITe 4en 111 3aAa4111 Ha AIIICepTa4111OHHIIIH TPYA-

4. KpaTKa aHaJll/lTlll4Ha xapaKTeplllCTIIIKa Ha ecTeCTBOTO Ill O4eHKa Ha
AOCTOBepHOCTTa Ha MaTep111ana, Bbpxy KOVITO ce rpaAHT nplllHOCIIITe Ha
AIIICepTa4111OHHIIIH TPYA

B nbpBa rnasa ca np111BeAeH111 OCHOBHIII aHaillllTlll4HIII 1113pa3111 OT o6u..iaTa 
TeOplllH Ha aKyCTIIIKaTa, on111csau..i111 CBOVICTBa, xapaKTeplllCTIIIKlll Ill 
napaMeTplll Ha 3BYKOBOTO none 
BbB BTopa rnasa ce pa3rne>t<AaT npo4ec111Te Ha pa3npocTpaHeH111e Ha 
aKyCTlll4HIIITe BbJlHIII B 6Jllll3KaTa 3OHa, 3OHaTa Ha Fresnel Ill 3OHaTa Ha 
Fraunhofer, reHep111paH111 OT Kpbrbil aKycT1114eH npeo6pa3ysaTen 
(BIIICOKOrOBOplllTen). 1113cneABaHIII ca aMnillllTYAHO 4eCTOTHIIITe 
xapaKTeplllCTIIIKlll Ill AlllarpaMIIITe Ha HaCO4eHOCT, KOIIITO aBTOpbT 
npaBIIIJlHO o6o6u..iasa KaTO npocTpaHCTBeHIII xapaKTeplllCTIIIKIII, KaTO ce 
Ill Ma npeABIIIA 3aBIIICIIIMOCTTa Ha aMnillllTYAHO 4eCTOTHaTa 
xapaKTeplllCTIIIKa, KaKTO OT MaTep111ana Ha 3BYKOBaTa MeM6paHa, 
¢11131114ecKaTa cpeAa Ha pa3npocTpaHeH111e, TaKa III OT npocTpaHCTBeHoTo 
nono>KeH111e Ha 1113MepsaTenH111H lllHAIIIKaTop. 
np111BeAeHIII ca pe3ynTaTIII OT 4lllCJleHlll eKcnep111MeHTlll Ha lll3BeCTHlll 
aHaJll/lTlll4Hlll lll3pa3111 3a onpeAeJlHHe Ha 3BYKOBOTO HanHraHe, Cb3AaBaHO 
OT Kpbrbil aKycT1114eH npeo6pa3ysaTen s 3OHaTa Ha Fresnel 111 3OHaTa Ha 
Fraunhofer. HanpaseHa e cpaBHIIITenHa O4eHKa Me>t<Ay CTOVIHOCTIIITe 111 
xapaKTepa Ha THXHOTO lll3MeHeHl/le B ABeTe 3OHIII Ha pa3npocTpaHeHllle 
Ha aKyCTlll4HaTa BbJlHa. 
B TpeTa rnasa e 1113BeAeH o6o6u..iasau..i aHan111T1114eH 1113pa3 3a 
npeCMHTaHe Ha 3BYKOBOTO HanHraHe B 3OHaTa Ha Fresnel Ill 3OHaTa Ha 
Fraunhofer. npoBeAeH e 4111cneH eKcnep111MeHT, Ha 6a3aTa Ha KOVITO 
eKcnep111MeHTaJ1HO (eMnlllplll4HO) e npeAJlO>KeHO ycnos111e (KOeTO aBTOpbT 
Hap1114a Kp111Tep111vr) 3a Ae¢111H111paHe Ha ropHaTa rpaH1114a Ha 3OHaTa Ha 
Fresnel Ha pa3npocTpaHeH111e Ha aKycT1114HaTa BbnHa. 
B 4eTBbpTa rnasa ce np111Be>t<AaT pe3ynTaT111 OT eKcnep111MeHTlll, 
npoBeAeH111 B 6e3exosa KaMepa III cne4111an1113111paHa lll3MepsaTenHa 
anapaTypa. Pe3ynTaT111Te ca rpa¢1114ecK111 111nt0cTp111paH111. 3a o6pa6oTKa 
Ha pe3ynTaT111Te OT lll3MepBaHIIIHTa ce 1113nOil3BaT COQ)TyepHIII npOAYKTlll, 
KaTo Matlab, Wolfram Alpha III Mathcad. 
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5. Hay4Hll1 111 Hay4HO-np111nO)KHll1 npll1HOCll1 Ha A111CepTal...!111OHHll1s=I TPYA

Hay4Hll1 npll1HOCll1: 
1. v13rpaAeHa e MeTOA111Ka 3a 4111cneHo onpeAens=iHe Ha

npocTpaHCTBeHll1Te aKyCTll14Hll1 xapaKTep111CTll1Kll1 (aMnnll1TYAH0-
4eCTOTHaTa xapaKTepll1CTll1Ka 111 A111arpaMaTa Ha HaCO4eHOCT) Ha
3BYKOB npeo6pa3yBaTen (B111COKOfOBOp111Ten) C Kpbrna anepTypa.

2. ll13BeAeH e aHanll1Tll14eH 1113pa3 3a 11134111CneH111e Ha 3BYKOBOTO
Hans=iraHe B npo1113sonHa T04Ka OT npocTpaHCTBOTO, pa3nono)KeHa
B 6n1113KaTa <t:>peHenosaTa 111 <t:>payHxocpeposa o6nacT Ha
pa3npocTpaHeH111e Ha 3BYKOBaTa BbnHa 1113pa3 (3.20).

np111no)KH111 np111Hoc111: 
1. npeAnO)KeHa e MeTOA111Ka 3a B111COKO-T04Hll1 1113MepBaHll1s=I 111 OL!eHKa

Ha npocTpaHCTBeHll1Te xapaKTep111CTll1Kll1 Ha 3B YKOB
npeo6pa3ysaTen (s111c0Korosop111Ten) c Kpbrna anepTypa.

2. Pa3pa6oTeH e cocpTyepeH npOAYKT B cpeAa Matlab 3a o6pa6oTKa
Ha c111MynaL11110HH111 1113MepsaH111s=i Ha napaMeTp111Te Ha aKycT1114eH
c111rHan.

Hay4Hll1Te 111 Hay4HO-np111nO)KHll1Te np111HOCll1 MoraT Aa ce KnaCll1(pll1L!ll1PaT 
KaTO AOKa3BaHe C HOBll1 cpeACTBa Ha CbL.WeCTBeHll1 HOB111 CTpaHll1 Ha 
CbL.WeCTByBaL.W111 Hay4Hll1 npo6neMll1 B CbBpeMeHHaTa aKyCTll14Ha Teop111s=i 
111 npaKT111Ka, KaKTo 111 nony4asaHe Ha noTBbpA111TenH111 eKcnep111MeHTanH111 
pe3ynTaTll1, pa3Kp111BaL.W111 OCHOBHll1 cpyHKL!ll10HanHll1 3aBll1Cll1MOCTll1 111 
napaMeTp111 Ha aKyCT1114Hll1Te npeo6pa3osaTen111. 

6. OL!eHKa 3a CTeneHTa Ha nll14HOTO y4acT111e Ha All1CepTaHTa B
np111HOCll1Te

ny6n111KaL1111111Te no TeMaTa Ha All1CepTal...!111OHHll1s=I TPYA, TeopeTll14Hll1s=IT 
aHan1113 111 eKcnep111MeHTanH111 1113cneABaH111s=i c np111naraHe Ha MeTOA111Te Ha 
aKyCTll14HaTa BbnHOBa Teop111s=i C noTBbp)l{AaBaL.W111 4111CneHll1 111 
na6opaTopH111 pe3ynTaT111 ca 6e3cnopHo AOKa3aTencTso 3a s111c0Ka 
cTeneH Ha n1114HO y4acT111e Ha asTopa s nocT111raHe Ha pe3ynTaT111 c 
Hay4HO-np111nO)l{Ha CTOll1HOCT. 

Hay4HO-np111nO)KHll1Te np111HOCll1 B A111CepTal...!111OHHll1s=I TPYA ca OTpa3eHll1 B 6 
ny6n111KaL1111111: Ha aHrn111111cK111 e3111K 4 6p. Ha 6bnrapcK111 e3111K 2 6p. Te 
OTpa3s=iBaT HerOBll1Te OCHOBHll1 Hay4Hll1 111 Hay4HO-np111nO)KHll1 npll1HOCll1. 
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8. �3nOn3BaHe Ha pe3ynTaT�Te OT A�CepTa4�0HH�5=1 TPYA B Hay4HaTa
npaKT�Ka

Pe4eH3eHTbT He pa3nonara c AaHH� 3a �3non3BaHe Ha pe3ynTaT�Te OT 
A�CepTa4�0HH�5=1 TPYA B Hay4HaTa npaKT�Ka, HO e a6comoTHO y6eAeH B 
T5=1XHaTa B�COKa np�nO�Ha CTO�HOCT B �3rpa�aHe Ha 
B�COK04YBCTB�TenH� aKyCT�4H� npeo6pa30BaTen�. 

9. O4eHKa Ha asTopecpepaTa

ABTOpecpepaTbT OTpa35=1Ba CbAbp�aH�eTO � OCHOBH�Te np�HOC� Ha 
A�CepTa4�0HH�5=1 TPYA- Pa3pa6oTeH e B CbOTBeTCTB�e C �3�CKBaH�5=1Ta 
Ha TO3� CbnpOBOA�TeneH AOKyMeHT. 

10. MHeH�5=1, npenopbK� � Kp�T�4H� 6ene�K� .

.Q�cepTa4�0HH�5=1T TPYA pa3Kp�Ba �Hq:>OpM�paHOCTTa, 
npocpec�oHanH�Te 3HaH�5=1 � yMeH�5=1 Ha asTopa Aa Aeq:>�H�pa � 
npeAnara peweH�e Ha 3aAa4� B eAHa aKTyanHa o6nacT Ha 
CbBpeMeHHaTa aKycT�Ka aHan�3, C�HTe3, MaTeMaT�4eCKO 
MOAen�paHe � eKcnep�MeHTanHo �3cneABaHe Ha xapaKTep�cT�K�Te Ha 
aKycT�4H�Te npeo6pa3ysaTen�. OTn�4HO sne4aTneH�e npas� cpaKTbT, 
4e aBTOpbT ce e Cb06pa3�n C BC�4K� peAaKTOpCK� npenopbK�, CT�nH� 
� rpaMaT�4H� 6ene�K�, HanpaseH� KbM A�cepTa4�5=1Ta, npeACTaseHa 
3a npeAsap�TenHa 04eHKa � 3al..Ll�Ta. 

Pe3ynTaT�Te B A�CepTa4�0HH�5=1 TPYA � np�HOCH�Te npeTeH4�� Ha 
aBTOpa ca B CbOTBeTCTB�e C nocTaBeH�Te 4en � 3aAa4�, KOeTO AaBa 
OCHOBaH�e Aa AaM 6e3ycnOBHO nono��TenHa 04eHKa Ha 
A�CepTa4�0HH�5=1 TPYA � y6eAeHO Aa npeAnO�a Ha Hay4HOTO �yp� Aa 
np�CbA� Ha Mar. �H�. �n�5=1H Ll!OpAaHOB �n�eB o6pa30BaTenHaTa � 
Hay4Ha CTeneH ,,.QOKTOp ". . 

Pe4eH3eHT:
. . . . . . . . . .  (npocp. ATHA.A. na3apos) 

 

05. 08. 2016 r.
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