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HpeIICTaBeHaTa JucepTalnys € IIOCBETCHA Ha U3CJICIBaHE Ha PaslIpOCTPAHCHUETO Ha
MOIIIHHU CBPBX-KbCHU (beMTOCGKYH,[[HI/I JIA3€PHU UMITYJICH B U30TPOITHU CPCaU.

BypHOTO pa3BHUTHE Ha JIa3€PHUTE TEXHOJOTUH ¥ CBBP3AHHUTE C TAX HEJIUHEHHH e(hEeKTH
Ha MOHW3aLKs, TeHepalys Ha XapMOHUYHH, MJ1a3MeHa 1e(OKyCUPOBKa,
¢buamMeHTaIys, BBPTEHE Ha INIOCKOCTTA Ha NOJSPU3alis U Ap. IPaBU TeMaTa Ha
IUCETPALUATA aKTyalHa, KAKTO TTOAPOOHO € 000CHOBAaHO OT aBTOpa. ABTOPHT IMOCTABS
U pelliaBa peaulia BhIIPOCH, [T0-BaXKHUTE OT KOMTO ca:

- AHanm3 Ha HEBB3MOXKHOCTTA 32 OIKMCaHUe Ha CIEKTPAJIHO-IIMPOKU UMITYJICH B
paMKuTe Ha NapaKCHaHaHa OITHKA,

- OmpenensHe Ha YeCTOTHATA 3aBUCUMOCT Ha F€HEPATOpa Ha TpeTa XapMOHOYHA;

- WscrnenBaHe Ha yCJIOBHSITA 32 yCTOMUMBO Pa3IpOCTPAHEHUE U B3aUMOJIEHCTBHUE
Ha QpuIaMeHTHUTe B AajiedHaTa 30Ha;

- UscnenBaHe Ha BUXPOBH CTPYKTYPH BbB BEKTOPHH CUCTEMU IU(epeHIHaTHN
ypaBHEHUS, OMUCBAIIH Pa3[IPOCTPAHEHNE HA CBPBXKHCH ONTUYHM UMITYJICH B
Pa3IUYHU CpEeaH.

I[HCGpTaHHHTa C€ CBhCTOH OT YBOJ, NEBET I'IaBU U 3dKIITOYCHHC.

I'maBa I uma 0630peH xapakTtep. M3noxxeHa e TeopusATa Ha eJIEKTPUIHUTE U
MArHUTHU JHUIIOJHU IPEXOAHM B ATOMU U MOJIEKYJIH U CBBP3aHUTE C TAX JMHEWHU U
HEeJIMHEWHU BB3PUEMYNBOCTH.

OpI/II‘I/IHaJ'IHI/ITC peE3yJTaTH B I'nama II ChbABPKAT U3CJIEABAHE HA HEJIMHEUHOTO
CKaJIApHO aMILIMTYIHO YPaBHEHUE U OIIPEACIIAHC Ha o0JlacTUTE HA IIPHUIIOKECHUETO



MYy. AHaJ'II/ISI/IpaHI/I ca o0macTuTe Ha CXOAUMOCT Ha p€aa Ha Tefmop KaKTO 3a
IIUPOKH, TaKa ¥ 34 TECHHA UMITYJICH C IPOABIDKUTEIHOCT OT NOPAABKA Ha IIEPpHUOoIa
Ha OIITHYHOTO KoJjiebanue. [TokazaHo €, Y€ M B ABarta Ccliydasd OrpaHn4aBaHCTO Ha
AMILIATYIHO HpI/I6J'II/I)KeHI/Ie J0 BTOpH MOPAABK Ha JUCTIEPCHUATA € OIIPaBAAHO.
H?)B@I[CHI/I Ca U Ca aHaAJIM3UpPAHU aMIIUTYIHU YPaBHEHUS 3a CPEAU C
HeCTAalMOHAPECH OTKJIMK OIMUCBAIHN PA3IPOCTPAHCHUETO Ha CBPbX-KbCH MMITYJICH C
OPOABJDKHUTCIIHOCT OT MOPsABbKa Ha peIaKCAllHOHHUTE BpEMEHA Ha CpeaarTa.

I'naBa III mma ocHOBHO 0030peH xapakTep. OpUTrHHAIHUTE PE3YNITATH Ca CBbP3aHU
C M3cjIeIBaHEe HA 3aBUCHUMOCTHUTE Ha MOKa3arels Ha IpevylBaHe, rpyrnosara
CKOpPOCT ¥ OCHOBHATa Y€CTOTa OT HAJSITAHETO U TeMIlepaTypaTa Ha Bb3IyXa.

I'naBa IV e mocBeTeHa Ha MMHEHHATA TapaKCHaIHA POCTPAaHCTBEHO-BpEMeEBa
IUHAMKKa Ha Ja3epHu uMITysicu. Ha 6a3aTta Ha ciekTpajieH aHalIu3 Ha ‘
aMILTUTYIHOTO YpaBHEHHE € oropeiesieHa 00J1acTTa Ha IPUIIOKUMOCT Ha
napakcHaliHaTa ONTHUKA 3a CIIEKTPaIHO-TECHU UMILYJIcH. M3caenBana e
JMHAMUKAaTa Ha ONITUYEH ['ayCoB UMITYJIC B pAMKUTE Ha [TapaKCUalHaTa ONTHKA 3a
cKajapHO ypaBHeHue. [loydyeHu ca pa3ivudHy aHAIUTUYHU PEIIEHMS U €
MpeJIoKeHa YMCIIeHa CXeMa 3a pelllaBaHe Ha IHAPOK Kilac 3a1adM.

BInaBa Ve HU3cjieaBaHa HeJIMHEeWHa ImapaxkcruajiHa JTMHaMUKa Ha JIa3€pHHU
HUMITYJICH. OnpeneneHH ca KPUTHYHH MOIMHOCTH 3a €THOMEPEH IMPOCTPAHCTBCH
COJIMTOH H 3a IIPOCTPAHCTBECHO-BPEMEBU UMITYJIC. YucneHo ca HaMEPEHU
OIITUMAJIHU PEKMMHU 3a CAMOKOMIIPECHUS U YCUIIBAHE B ob6jacTra Ha oTpHLaTCIIHATAa
AUCIIEpCUs 3a KBAPLIOBO CTHKIIO.

B I'maBa VI e uzcnenBan TWHEWHUS PEXUM Ha Pa3lIpOCTPaHEHUE HA CBPBX-KbCU
Ja3epHU UMITYJICU B ra30BH cpequ. PellleHa e 3aja4ara 3a Helmapakcraliia
mudpakiys Ha CIIeKTPaIHO-IIMPOK JlazepeH umiryJc. [lonyyenu ca pemrenus,
KaKTO Ha HeMapaKCUaJIHOTO aMIUIUTYIHO YPaBHEHHUE, TaKa U HA IMHEWHOTO
BBIIHOBO ypaBHeHHe. V3BeieHan ca OCHOBHM 3aKOHOMEPHOCTH Ha AM(PpaKLIusATa
3a CBPBX-KbCH JIazepHU umyJiicu. Omnpenenenu ca odnactute Ha OpeHenosa u
OpayuxodepoBa nudpakius B 3aBUCUMOCT OT CHeKTpaIHaTa UpUHa Ha
UMITyJICA.

B I'naBa VII e uzcnenBaHo pa3snpoCTPaHEHUETO HA CBPBX-KbCH JIA3€PHU UMITYJICH
B paMKHUTe Ha CKajlapHaTa HeJlMHelHa, HellapakchaiHa ONTHKa. AHAJIM3UPaHHU ca



OIepaTopuTe Ha HEJTMHEWHA MOJISIPHU3AIysl OT TPETH pejl 3a MUKO-, PeMTO- U
aTOCEKYHJIHU UMIIYJICH B U30TPOIIHU CPEIU U yCJIIOBUATA 3a T€HEpHpaHe Ha TpeTa
xapMoHnuHa. OcHOBeH pe3yJitar B [ 1aBa VII € HaMepeHOTO CONMUTOHHO pelIeHHE
Ha HEJIMHEWHOTO aMIUIATYHO YpaBHEHHUE.

B rnasa VIII ca u3moxeHu 9acT OT OCHOBHUTE pe3ysTaTh Ha aBropa. Ha 0a3zara Ha
IpeUI0KEeHHs OT aBTOpa HellapaKCHaJIeH BEKTOPEH HEJIMHEEH MOJIEN Ha
bunaMeHTalus, € H3CIeIBAHO B3aUMOIEHCTBIETO MexX Ty punameHTH. [lonydenn
ca pe3yiTaTu 1o OOMEeH Ha eHeprus MeXIy (puilaMeHTUTe U € TIOKa3aHo, 4e
MpOIECUTe Ha CJIMBaHe Ha (PUIIAMEHTH Ce JIBJDKM Ha ChbBMECTHOTO BIIMSIHUE Ha
4eTUPU(OTOHHHU MPOIIECH U Ha Kpoc-Moyianus. M3BeeHu ca aHAIUTUYHU
dopMyIr 32 yCKOPEHUETO Ha LIEHTPOBETE HA TEXKECTTa Ha ONTUYHU UMITYJICH U
BIIMSIHUETO Ha KPOC-MOJYyJIallMsATa BEPXY TXHOTO OTHOCUTENIHO ABMXKEeHUE. B
paMKHTE Ha NPEUIOKEHUS OT aBTOpa HEJIMHEEH BEKTOPEH MOJEI, € pelleHa
aHAJIUTUYHO 3a/ladyaTa 3a yCTOHUMBO pa3NpoCcTpaHeHHe Ha eAMHUYEH (QUIaMEHT B
nayeyHaTa 30Ha. [Ioqy4eHo € TOUHO aHaIUTUYHO PELIeHUe Ha BEKTOPEH COJIMTOH C
JlopeH10B nipodu.

B I'masa [X BekTOpHUTE BHJIHOBH YpaBHEHHS B HEJIMHECH BAKyyM Ca PEIIeHHU 110
MeTOJla Ha pazJiesisiHe Ha TIPOMEHIMBUTE B TICEBI0-c(hepryHa KOOpAUHATHA
cucrema. [lonydeHno e TouHo peuieHue BbB popMara Ha HeJIMHeHA chepruiHa
yAapHa BbJIHA CbC COOCTBEH OpOMTAaJIeH MOMEHT /=1 3a eleKTpu4uHOTO 1oJje. Tazu
BBJIHA 3aI1a3Ba aMIUIMTYAHUSI CU MaKCUMYM U C€ CaMOKOMIIpecupa B paguaiHa
MIOCOKA.

B 3aknrouenne 6ux uckan Ja nogdepTad CICAHOTO:

Hucepranusita ce 0a3upa Ha riaBa OT KHUTa, 22 CTaTUHA B MEXTyHApOIHU
CIIMCAHUS C UMIIAKT (PAKTOP, 7 CTAaTUU B MEKYHAPOIHH CIIUCAHUS O€3 UMIIaKT
dbaxTop u 37 nokiana Ha MEeXAYHAPOJHU KoHpepeHIMU. [locoueHunTe MaTepuaiu
ca uutupanu Hax 110 netu ¢ h-unnekc 7. Te3u mokazaTenu HaAXBBPIISAT
3HAYUTENHO U3UCKYEMUsI MUHUMYM 3a IpUoOuBaHe HayyHaTa CTereH ,,JJokTop Ha
HaykuTe” cpriiacHo [IpaBuiHuka 3a mpugoOvBaHe HA HAYYHUTE CTEIICHU U
3aeMaHe Ha akaJeMU4HU IbKHOCTH B UE-BAH. JIpiroroguinaure Mu JU4HU
BIIEYATJIEHUs OT paboTaTa Ha KaHuAaTa IO0Ka3BaT, 4ye TOH € MEeXIyHapOHO
YTBBPJEH CIELMAIUCT B 00JIaCcTTa Ha HellMHeHHaTa onTHKa. Ponsita My BbB
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BKJIFOUEHHUTE B JUCEpTAIUATA H3CIeABaHMs € Bojela. Karo Hall-Ba)KHU pe3yNTaTH
C Hal-roJIsIM MEXyHapOIeH OT3BYK OMX MOCOYHMIL:

- HamepeHnuTte aHaJIUTUYHU COIUTOHONOJOOHU PELIEHU OT JIOPEHIIOB THII,

- Buxposure pelieHus Ha BEKTOPHOTO HENMHENWHO ypaBHEHHE Ha
[Ipronunrep B cheprUvHA KOOPIAUHATH;

- PemenuneTo Ha BEKTOPHUTE HEJIMHEWHU yPaBHBHUS BHB BAKYYM BbHB
dopMara Ha chepruUHa yAapHa BbIHA.

Oco0eHO IIeHHOCT Ha JucepTalusITa ca MHOXKECTBOTO CPaBHEHUS Ha IIOJyYEHUTE
TEOPETUIHH PE3YJITATU C HAJTMUHUTE EKCIIEPUMEHTAIHU PE3YNTATH, KOUTO
IIOKa3BaT MHOTO JOOpo chBraaeHue. Jlucepranusara e HanrucaHa B MOHOTpaduieH
CTHJI, C TIOAXO/ISIIIN YBOJAHU YAaCTH KBM IIOBEUYETO INIABH, KOETO 5 IIpaBU JOCThIIHA
3a IIHPOK KPBI' CISIUAIMCTH. [ 0pero IpenopsyBaM Ha aBTopa cliefl MOAXOIAIIa
npepaboTKa na s usgajae mnoj GpopMara Ha MOHOTrpagusl.

3a0eIeKKH 110 CBIMHOCTBO HAMAaM. bux orbenszan HIKoU peAaAKIIMOHHHA OeJIeKKH:

- M3snmonssad e TepMuH ,,yHIAMEHTAITHO pelieHre" BMECTO O0IONPUETHS
TepMMUH ,,001110 peleHue

- Hupexcure BbB hopmynu (7.1.1) u (8.1.2) ca o0bpkany;

- JlebuHunusiTa Ha a3UMyTalHuUS BB B Ha ¢Tp.185 1 190 crpeniena
(mamucano e 0 = arctan (x/y) BMecTo 6 = arctan (y/x))

Te3u penmakuuoHHM OeNe)XKHM MO HUKAaKbB HAa4MH HE HaMmajlsigBaT BHCOKAara
HaydyHa CTOMHOCT Ha jaucepramusta. KaTeropydHoro MU MHEHHE €, Y€
npeayioKeHaTa JUCepTallsl Hall'bJIHO OTroBaps Ha BCHYKM HW3HMCKBAHHSA 32
IpUCHXKIaHe Ha Hay4yHaTa CTereH ,,JIokTop Ha HaykuTe™ U yOeneHo mpeiaraM Ha
HayunoTo xypu na mpuchau Ha aou. 1-p Jlrobomup MuiueB KoBaues HayuyHara
creneH ,,JIokTop Ha HaykuTe” 1Mo HampasieHue 4.1. ,,du3nyecky HayKH ~, HAy4YHa

cneranaocT 01.03.22 “®usuka Ha BBJIHOBUTE NPOLECH .
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