CrpaBKa 3a Haii-Ba)KHUTE MOCTHKEeHUsI
Ha npo@. A.H. Ctedpka CtossiHoBa PugaHoBa

OOuMAT CrUCbK C MyOMuKauuuTe MU ChAbpKa 209 3araBus, OT KOMTO 2 MOHOTpaduu
NMyOJMKYBaHH CHOTBETHO B aKaJIeMUUHOTO W37aTesiCTBO “MapuH JIpMHOB” M B MEX/YHapOAHOTO
Hay4yHO u3garenctBo Springer. Hag 70% oT Tax ca pedepupaHu M MHAEKCHpPaHU B CBeTOBHATa
cuctema 3a pedeprpaHe U WHAeKcHpaHe. 11 ca ¢ uMmnakT (akrop Wik UMMakKT paHr. B 13% or
NyO/MKaIUMTe ChbM eJUHCTBEH aBTOp. M3BecTHM ca MU 001110 1387 nuTHpaHus Ha MOM Iy O/IMKaI[UH
OT JApPYTY aBTOPU (B TOBA UMC/O He Ca BKJ/IFOUEHU LIUTUPAHHUs OT JOKTOPCKHU [HCepTalid Ha MOU
JnoktopaHTh). 70% oT mybnvKaluuTe MU Ca LUTUPAHU TIOHe BeJHBXK. h MHAEKCHT MU CIPSMO
BCUYKH U3BECTHU MM LUTUpaHUs e 18. MeXXyHapogHOTO NPU3HAHWe HAa HayYHUTEe MU MOCTHKEeHUS
e BU/IHO OT OTpa3siBaHeTO MM B CBeTOBHaTa CHCTeMa 3a pedepupaHe U pelleH3upaHe. ViMam 162
nyouKary ¥ 652 rutrpanns B Scopus ¢ h-ungekc 13; 100 ny6iukaruu u 418 1uTHpaHust BbB
WoS u  h-ungekc 12; 40 nybmukarmu u 30 murupanus B zbMath; 37 mybmukanmu u 13 B
MathSciNet.

HEIYIJHI/ITG MM TIOCTWOKEHHA Ca B TPHU OCHOBHM HAIIpABJ/IEHHWA: dJITOPUTMU 3d KOM6I/IHaTOpHa
OIITUMM3allvA; MaTeMaTHU4YeCKO MO/Jie/IMpdHe, Iapa/ie/IH1 a/ITOPUTMHU.

AJITOPUTMHM 3a KOMOMHATOPHA ONTHUMHU3ALUs

OCHOBHHTE TIOCTH)KEHHSI Ca CBbP3aHU C MOAMMDUKALMK Y MPUIOKEHUsT Ha METoJa Ha MPaBKUTe,
BBIIPEKH, Y€ Ca W3MO/3BAaHU M JPYTM METAeBPUCTHUHM METOJU KaTO TeHEeTHUUHHs aJrOpUThHM,
cuMy/MpaHe Ha 3akasisiBaHe (simulated annealing) u TbpceHe cbc 3abpanu (tabu search).

1. TIpeanoxkeHo e ToZ0OpeHHe Ha MeToja Ha MpaBKuTe. HoBUST MeTof e HapeueH “Metoj Ha
MpPaBKHTE C IOMBJHUTENHO dopcupaHe”. Ilocthra ce pa3HooOpa3ssBaHe Ha THPCEHETO B
TIPOCTPAHCTBOTO OT pellieHus, 6e3 /ja ce TIOBTapsT Beue HAMEPEHH JIOIIU pellieHus. /Joka3aHo e, ue
TIpe/I/IO’KeHUSIT METOZ, OTrOBapsi Ha TeopeMaTa 3a CXOAMMOCT Ha MeTOoZla Ha MpaBKHTe, T.e. KOraro
OposIT Ha UTepaLUKTe KJIOHU KbM 0e3KpalHOCT, PelieHHeTo KJIOHU KbM ITI00aHUsS ONTUMYM. [7]/
uutupanus 12, [28]/tutupanus 3, [32)/IF 0.209 Q4/tutupanus 4, [40]/tmTupanus 4,
[51]/uutupanus 10, [61]/umurupanus 14, [168]/uuTupanus 26.

2. MeToabT Ha MpaBKHUTe € KOHCTPYKTUBEH MeTof. 3ajauata OUMBa TipefcTaBeHa ¢ rpad u ce ThpcH
OITHUMaseH IbT B rpada mpH JazieHu orpaHuueHus. TpaJUI[MOHHUAT METO/ Ha MpaBKHUTe 3aIiouBa
TIOCTPOSIBAHETO HA peIIeHUs OT CAy4yaliHd BbpXOBe Ha Tpada. IToaxopsmuat u3bop Ha HauaieH
BPBX IPU MOCTPOsIBaHE JIOMYCTUMH DellleHrsi € 0COOeHO Ba)kKeH KOTaTo PellleHHeTO BK/IFOUBA YacT
OT BCHUUKU BbPXOBe (KaKTO € TIPU 3a/lauuTe 3a MOAMHOeCTBa). [Ipe/ijiokeH e HOB MOAX0[, 3a u3b0p
Ha Haya/ieH BPBbX IPH MpHUIaraHeTo Ha MeToJja Ha MpaBKuTe. [IpaBu ce cTaTUCTHUECKA OIleHKa Ha
BBPXOBeTe, CTIPSIMO KaueCTBOTO Ha TIOTyueHUTe pellieHus 3aroyBaiiiy ¢ TX. Cb3/aZeHu ca HIKOIKO
CTApTOBH CTPATerul M KOMOMHALIMSA OT TAX. OOIMAT NPUHIUIT € MpaBKUTe Jla U30Mpar ¢ To-To/isiMa
BEPOSTHOCT Haua/ieH BPbX C 00pa OlleHKa U C TI0-MaJlka BEPOSITHOCT C JIollla OIleHKa. B HSKou OT
BapMaHTHTeE Ce TpeZijlara BbPXOBEeTe C JIOIIa OIfeHKa /a ObaT 3abpaHeHH 3a M300p Ha HauajieH BPbX
3a HSIKOJKO uTepalyd. 1o TO3M HauMH ce 3ara3Ba TPUHLIMITBT Ha CAy4yaeH CTapT, HO TOM ce
KOHTPOJ/TMPA, KaTo Ce /laBa MpeMCTBO Ha BbpX0BeTe ¢ Jo0pa OlleHKa ¥ Ha BCe OIlje HEeU3ITO/I3BaHH
BbpxoBe. [33]/iutupanus 1, [34]/uutupanus 4, [41], [42], [45])/ uutupanus 2, [50]/ uutupanus 6,
[53], [54], [55] utwmtupanus 2, [65]/ uutupanus 3, [66]/ utupanus 1, [79]/ uutupanus 1, [91]/1F
0.38 Q4/ uurupanus 1, [105)/ uutupanus 10, [118])/ uutupanus 10.

3. Pa3paboreHu ca pa3HOOOpa3HU ajJTOPUTMH Ha OCHOBaTa Ha METaeBPUCTUUHU METOAU 3a
pelllaBaHe Ha 3afiauara 3a o0xokgaHe Ha GPS mpexka. M3mon3BaHy ca METOABT Ha MpaBKuTe (ant
algoritrhms), cumynupane Ha 3akassBaHe (simulated annealing), TbpceHe cbc 3abpanu (tabu search)
1 memetic simulated annealing. TIpezasioxxeH e XUOpHEH alTOPUTHM TIPe/ICTaB/ISIBAIL] KOMOUHAL[US



MeX/Ay MeToJa Ha MpaBKWTe W JIOKaliHO TbpceHe. [15]/uuTtupanusa 1, [16])/uutupanus 1,
[17]/tmtupanus 7, [23]/uutvpanus 2, [24])/uutupanus 5, [27]/tmtupanus 2, [35]/uutupanus 5,
[43]/uuTupanus 4, [94]/uutupanus 9, [96]/umutupanus 7, [104])/uutupanus 12, [106]/uuTupanus
10, [123]/uuTupanus 8, [136]/uutupanus 1, [190].

4. Cp37ajieH e anropyuThM 3a TMOCTPOsiBaHe Ha Oe3KUUHA CeH30pHAa MpeXa C MTbJHO TMOKPUTHE Ha
ob/acTTa 1O [Ba KPUTEPHsS: MHHHMYM CEH30pH; U3I0/3BaHe HAa MUHUMYM €Heprus 3a
KOMYHHUKalusi. 3a/iauata e Tipe/icTaBeHa upe3 ABa rpada. W gBara mpecTaBisiBaT NpaBObI'bIHA
Mpexka. EnuHuST rpad e C Malka CThIKa U Ce M3MO0J3Ba 3a M3UMC/ISIBAaHE Ha TOKPUTHETO Ha
CeH30pHaTa Mpeka, a [IPYTUsIT e CbC CThIIKAa IPOMOpLMOHA/HA Ha paZjuyCUTe Ha TOKpUTHE U
KOMYHMKAI[Usi Ha CEH30pUTe W Ce W3MO0J/3Ba 3a MO3ULMOHMpaHe Ha ceH3opuTe. [1o TO3u HauuH
BpeMeTO 3a pelllaBaHe Ha 3a/layaTa 3HaUUTe/IHO Ce HamasisiBa. HaripaBeH e ¥ BapyaHT C Ha/Muue Ha
HerpOHHUI[aeMHU TIPerATCTBUS B obsactrta. [46]/mutupanus 10, [49])/imtupanus 1, [52]/uptupanus
6, [57]/tmtupanus 6, [63]/uutupanus 1, [67]/tmtupanus 1, [68]/umtupanus 1, [69]/umtupanus 36,
[74]/TF 0.21 Q4/uutupanus 1, [77]/uutupanus 7, [90)/uurtupanus 7, [113]/uutupanus 4,
[133]/uutupanus 6, [139]/uutrpanus 4.

5. Pa3paboreHu ca anroputMy 3a HaMHpaHe Ha OITHMAa/HUTe TapaMeTpy MpU MojenupaHe Ha
OropeakTop 3a TIPOM3BO/CTBO Ha JIeKAPCTBEHH CyOCTaHIMU. AJITOPUTMHUTE ca Ha Oa3ara Ha MeToza
Ha MpaBKWTe, TeHeTUUHUTE a/JIfOPUTMM, MeTo/la Ha TIpU/ernTe, MeToJa Ha CBeTYJKWTe. 3ajauara
TIpe/iCTaB/siBa HAMUpPaHe Ha OINTHMaJIHUTe apaMeTpy Ha TlapaMeTpuyYHa cucteMa JudepeHLMaTHN
ypaBHeHus. LlenTra e TmosiyueHHWTe OT a/JrOPUTBbMAa pe3y/lITaTH Ja Ca BBb3MOXKHO TM0-O/M3KU C
u3MepeHuTe OT yuebeH OuopeakTop. Karo 1jeneBa GyHKIUSI Cce M3I0/I3Ba TpeINKaTa, pa3/vdKaTa
MeXAy MOJeTHUTe W W3MepeHWTe pe3yiraT. V3rosi3BaHM ca [Ba MOAXO/A TpU OlleHsIBaHe Ha
rpeiikaTa, MeToJ Ha HaW-MaJKWTe KBaJpaTH W XxaycZopdoBo pa3crosiHue. PaspaboreHa e
crieliMa/iHa TIpoIjelypa 3a TMpecMsiTaHe Ha XaycAoppoBOTO pa3CTosiHue, CboOpa3eHa ChbC
crieludUKaTa Ha 3ajiayarta, KOSITO M3KMCKBA TIO-MajKo Ha Opol u3umcienws. [lpeanokeHu ca u
XUOPUAHU aJTOPUTMH, KOWTO TIPEe/ICTAB/AsSBAT KOMOWHAIMKM MEXAy MeTolla Ha MpaBKUTE U
TeHeTUYHUS aaroputhbM. [58]/uutupanus 5, [64]/uutupanus 1, [72])/uutupanus 146, [75]/1F 0.33
Q4/uutupanus 7, [76]/uutupanusa 1, [82]/uutupanus 22, [83]/uutupanus 3, [84]/uuTupanus 3,
[85J/TF 0.33 Q4/uutvpanus 14, [86]/uutupanus 29, [92]/uutupanus 20, [93)/uutupanus 43,
[98]/tmTtupanus 9, [99)/uuTupanus 24, [103]/umtupanus 3, [110])/uutupanus 3, [117)/1IF 1.6
Q1/uutupanus 34, [122]/uutupanus 6.

6. Cp3zaZieHy ca /Ba a/JfOpUThbMa 3a paslipejie/ieHVde Ha MakeTu B Ipuf, cpeja. EauHuAT e Ha
OCHOBaTa Ha MeToJa Ha MpaBKMUTe, a APYIUAT — Ha MeTOZJa Ha CHMMYyJ/IMpaHe Ha 3akKassBaHe.
AnroputMuTe paboTAT B [UHAMUUYEH PEXUM TPU HEMTPeKbCHATO TI0/TyuyaBaHe Ha HOBU TAKeTH, KaTo
pasrpe/ie/leHHeTO Ha HOBUTe TakeTH e ChoOpa3eHO C Jb/DKMHATa Ha ChILeCTBYBAIMTEe OTMAILKH.
[Ipu cnupane Ha HSIKOW OT Bb3nuTe/KOMMIOTpUTe Ha I'PU/]a e mipesBuAeHO npepasmnpesesieHre Ha
HeroeaTa Oralllka KbM paboTeluTe Bb3IW/KOMITIOTPU. [1o TO3M HauMH HsiMa 3aryba Ha IakeTH.
[18]/uuTupanus 83, [21]/uutrpanus 128.

7. Pa3paboTeH e anroputThM Ha 0Oa3aTra Ha MeTO/la Ha MpPaBKUTe 3a OIIBeTsBaHe BbpXOBeTe Ha rpad.
I'padbT e pasrpejesnieH Ha KIBCTBPU OT BbPXOBE U OT BCEKHW K/IBCTBD ce u3bMpa 1o eguH
TipeZicTaBUTe/IeH BPbX. [IBa ChCegHM BbpXa TpsOBa Ja ca B pa3uyeH IBIT U Ce TbPCH
MUHUMaMHUAT Opoil  I|BeTOBe, KOMTO Ja Ce WM3MO/i3Bar. Ta3u 3aZladya Bb3HWKBA B
TeJleKOMyHUKaluuTe. Pa3paboreH e ¥ XuOpHWeH alrOpUThM Karo MeTOAbT Ha MpaBKUTe e
KOMOMHMpAH C TOAXOZAsIa TpolieAypa 3a JIOKa/HO ThpceHe. [95])/iutupanus 3, [107]/IF 1.63
Q1/mmutupanus 26.

8. IlpenyioxkeH e anropuTbM Ha 0a3aTta Ha MeToZla Ha MpaBKWTe 3a HaMHpaHe KOHTYpHTe Ha
u3obpaxeHue. Upes yripaB/sBalljMTe MapaMeTpyd MOXKe Jja ce KOHTPO/Mpa JIO0KOJKO MozpobeH Ja



Ob/le THPCEHWAT KOHTYp. HampaBeHO e CpaBHeHWe C [pyrd aBTOPY W3MO/3BAllld KaKTO
MEeTaeBPUCTUYHU MeTO[{, TakKa W JPyTrW TOAXOAW 3a pelllaBaHe Ha 3ajiauara. [IokasaHo e, ue
TIPe/IJIOYKEHUSIT alTOPUTHM TIOCTHUTa MO-Z00pH Pe3y/iTaTy OT PYTH ChIIeCTBYBAIM aJTOPUTMU WU
¥Ma TI0-MajiKa W3UMC/UTeTHa CJAOKHOCT 3a TIOCTMTaHe Ha KOHTYP CbhC CXOJHO KauecTBo.
[109])/tmutupanus 4, [173]/IF 0.62 Q2/uuTtrpanus 2.

9. KoHCTpyupaHu ca a/irOpUTMU Ha OCHOBaTa Ha MeTOZla Ha MpaBKUTe 3a pelllaBaHe Ha 3ajayara 3a
paHMiiaTa. 3ajavata ChAbpXKa roisiM Opoi TapaMeTpH, KakTO B IjesieBaTa (YHKLUs, Taka U B
orpaHuueHusTa. Te morar fa ObAAT W3IMOA3BaHW MO pa3HOOOpa3eH HauWH 3a KOHCTpyWpaHe Ha
eBpUCTHYHa HHGMOPMAlLMs, KOSTO Ja yhpaBisBa Tpoljeca Ha ThpCeHe Ha [J0OpH pelleHus..
[penioxkeHU ca HSIKOJIKO BU/IA €BPUCTHYHA MHGOpMal[usi, BK/IFOUMTE/THO AUHAMUYHA U CTaTUYHA U
e W3C/Ie[JBaHO TOBeJieHWeTO Ha ajaropuTbma. IIpesioykeHr ca HSIKOJIKO HauWHa 3a MpecMsiTaHe Ha
BEPOSTHOCTTA Ha TIpexoZia ¥ 300p Ha CjieJBall] eJIeMeHT 3a BK/IFOUBaHe B pellieHWeTo. HampageHo e
CpaBHeHHe MeXy pa3/uuHuTe ToAxoAu. Pa3paboTeHU ca TMOAXOAAIM MPOLEJypH 3a JIOKATHO
ThpPCeHe, C e 1mojo0psiBaHe Ha HamepeHwWTe perieHus. [9]/mmrupanus 31, [10/mutvpanus 4,
[12]/IF 0.305 Q4/uutupanusi 13, [13]/uutupanus 13, [14]/IF 0.302 Q4/uutupanus 32, [19]/
LUTUPaHUs 27, [26]/uutupanusa 15, [36]/uutvpanus 1, [45]/uuTupanus 2, [151],
[170]/umtupanus 5, [172]/uutrupanus 4,[193].

10. Cwp31a/ieH e anropuThM Ha 06a3aTa Ha MeTO/la Ha MpaBKUTe 3a pelllaBaHe Ha 3ajjayara 3a HaeMaHe
Ha paboTHa cuia. Pa3paboTeHu ca TIporie[ypH 3a JIOKaJIHO ThpCeHe, 3a 1Moo0psiBaHe Ha KaueCTBOTO
Ha HaMepeHUTe pelleHus. V3cnefBaHa e UyBCTBUTE/JHOCTTA Ha aArOpUThMa CIIPIMO HETOBUTE
napametpu. [114], [128/uutupanus 4, [128]/uutupanus 6, [134]/uutupanus 1, [135]/uutupanus 4,
[153]/uutupanus 6, [155], [157]/uutupanus 1, [181], [188].

11. TIpeayiokeH e Mofiesl Ha TTBTHUKO TIOTOK TIPM HajMude Ha pa3HooOpa3eH BWJ| TPAHCIIOPT.
3amauara e gedHUpaHa KaTo ONTUMH3AI[MOHHA C /IBe 1ie/ieBU (YHKIMU: MUHUMAJTHO 00II[0 Bpeme
3a MpUBI>KBaHe W MUHHMaJIHA 001lla 1leHa 3a MbTyBaHe. Pa3paboTeH e aaropuThM 3a 6a3ara Ha
MeToZla Ha MpaBKWTe 3a pelllaBaHe Ha 3ajauvarta. [102]/uutupanusi 2, [154]/uurtupanus 9,
[182]/uutnpanus 1.

12. HampaBeH e Mofes Ha 3acsiBaHe Ha eAHOTOAMWIIIHM CEJICKOCTOMAHCKU KY/ITYpH. 3a/iadyara e
JedrHMpaHa KaTto onTUMH3aMoHHA. [lenTa e MakcumasnHa Tiedasnba ot ¢gepmepa. B mozpenst ca
BK/IFOUEHW pa3HOOOpa3HW pa3XoAM, CTUMY/IM TAaKCU, KAaKTO M BEPOSITHOCT 3a Bb3HMKBaHe Ha
HeO/MaronpusTHO KIMMaTHUUHO CHOWUTHE, KOeTO /Ja JioBe/le [0 HaMajisiBaHe Ha peKoJTara.
[TpeioKeHUAT aNrOPUTHM € Ha 6a3ara Ha MeTo/ja Ha MpaBKkuTe. [185], [194].

13. Pa3paboteH e Mojies1 HA HAHOCTPYKTypaTa Ha MeTa/li ¥ MeTa/IHU CIIaBU. ThPCH ce TI03UIUsTa
Ha aTOMUTe B KPUCTa/HaTa pellleTka C MUHUMAJIHA TTOTeHI[aHa eHeprust. MofierbT e pa3paboTeH
Ha 0a3ara Ha MeTo/la Ha CUMY/IMpaHO 3akassBaHe (simulated annealing). M3ciieiBaHo e BAUSIHUETO
Ha MapaMeTpuTe Ha a/JrOpMTbMa BbPXY KaueCTBOTO Ha Mo/ydeHuTe pelleHust. [129]/uutvpanus 4,
[140]/umutupanus 6, [149]/tmtupanus 3, [158], [159])/tutupanus 7, [167], [174], [180]/uutupanus
3.

14. TlpeanokeHW ca €BPHUCTHUYHM aJTOPUTMH 3a U3ps3BaHe, C MHHHMAjeH OTMaAbK, Ha
TIPABOIMHEMHN U KPYUBOJIMHEWHU (UTYpU OT MPaBObI'bJIEH JIUCT. AJITOPUTMUTE Ca TeCTBAaHU BbPXY
peajlHd [JaHHU 3a U3ps3BaHe Ha MeTaJHA TPbTU U MeTa/IHU TIJIaHKK TIPU TIOCTPOSIBAHETO Ha
MeTa/lHU KOHCTPYKLIUUA B CTPOUTEJICTBOTO. [To/ryueHUTe pe3yaTaTy ca CPaBHEHU C U3MO/I3BAaHUTE B
TpakTHKaTa KOMepCUaHu NpoAyKTH. [125]/uutupanus 9, [126], [137], [138].

MaremMaTHueCKO Mojie/IHpaHe
1. B obmactra Ha MaremMaTH4eCcKOTO MOZeavpaHe € Ch3a/leH MoJes 3a Tpe[cKa3BaHe Ha
M3MEHeHHsITa Ha TPUMEepPHAaTa CTPYKTypa Ha OeThK MPU TOUKOBM MyTalu. TOUKoBaTa MyTalus Ce



W3I0/13Ba 3a Ch3/laBaHe Ha HOBW JIEKAPCTBEHU CpeJCTBa W Osokepw. V3mom3Basia CbM, Ye aMHHO
KUCE/TMHUTE Ce MejsAT Ha xuApoGoOHM W TIONSPHU, a HIKOM OT TAX IIPOSIBSBAT CBOMCTBA Ha
JeCTPYKTOpH (JeCTPYKTOpUTe Ca aMUHOKHCENWHM C XuApodoOeH Xapakrep, TPU KOUTO Ce
rojiyyaBa TIperbBaHe ako yuacTBaT B ajda crupana.). CoijectByBaT 20 aMMHO KHUCE/IHWHU.
[TpeasioXkeHO e TIOC/IeIOBATETHOCTTA OT AMUHO KUCEIMHU 3a /laZieH 0enThK Jla ce TIPeZCTaBs upe3
Tpu-OykBeHa a30yka. Taka 1o-7o0Ope ce oTpa3siBaT TexHWTe cBoucTBa. CrabuiHara dopma Ha
OenThbKa e KOraTo MMa MakCUMasieH Opoit xupohoOHU BPB3KU MEX/y HeChCeIHH aMUHO KMCETUHU
B OenTbuHaTta Bepura. To3u MOAX0[ MOXe Ja cCe TpHIara U 3a KOHCTpyupaHe Ha OenThlu C
Tipe/IBapUTE/THO 3a/laJieHa TpUuMepHa ¢opMa, KakTo U 3a MoAMsiHa Ha (PMKCUPaHW aMUHOKUCEeIUHU C
Ipyru 3a OsiokupaHe Ha OenTbly TpUuWHSBAIIM 3abonsBanusa. [20]/umrupanus 10, [22],
[25]/uuTupanus 36, [30]/uutupanus 6, [31], [37], [38]/uutupanus 4, [73].

2. KoHCTpyupaH e Moje/ Ha TOPCKU U IOJICKU TI0JKapu C U3I0/I3BaHETO Ha WIPOBU MOJed. 3a
OMMCaHUe Ha TepeHa e M3I0/13BaHa 11eCTObI'b/IHA Mpexka. [10 To31 HauMH BCsiKa KileTKa OT Mpeskara
VMa eJHOTUITHY ChCeau. B3eT e moz BHUMaHMe OpPOSIT Ha TOPSIIUTe ChCeJHU KIeTKH, CKOPOCTTa Ha
3arajMMOCT M CKOPOCTTa Ha M3rapsitHe Ha pPacTUTe/IHOCTTa Ha OT/e/HaTa KieTka. BkiroueHu ca
BATBD U HAKJOH Ha TepeHa. MeToAbT [aBa peajyMCTHYHA KapTWHA Ha pa3BUTHe Ha IOXKapa.
[47]/tmTupanus 1, [56]/uutupanus 3, [70], [71])/uutupanus 1, [78], [81], [87], [88], [108]/IF 1.334
Q3/uyuTupanus 3.

3. TpenyioxkeH e Mojies1 Ha HWOHOChepHU siB/ieHUs. Pa3paboTeHUAT MO/ieT 1laBa KOHIIeHTpalUsITa Ha
e/IeKTPOHHU B iOHOC(epaTa BbB BpEMETO U TIPOCTPAHCTBOTO. 3a Mo/le/TMpaHe Ha MPOCTPAHCTBEHUTE
XapaKTepUCTUKA Ce W3I0JI3Ba arpoKCUMalusi C 4YeOuieBd (YHKIMM, [JOKaTo 3a BpeMeBara
KOMIIOHEHTA Ce U3I0J13BaT TPUrOHOMEeTPUYHU (yHKIMU. [Ipu ruKcrpaHe Ha TTapaMeTpuUTe mMoraT jia
ce Mmopenupar WoHochepHU sB/leHUSI C pa3Mep IMO-To/siIM OT MpeABapUTeNIHO (UKCUpaH U C
BpeMeTpaeHe T0-To/IsIMO OT TipeiBapuTenHo ¢uKcupaHo. IIpefnoxeHo Oelie ga ce (uUKcUpaT
rapameTpH 3a /jBa BU/Ja pa3MepH U 3a /iBa TUIMa NPOAb/DKUTETHOCT, CJ1efl KOeTO MOIyUeHHUTe MOJe/n
Jla ce wuW3BaKAaT enuH OT Apyr. Ilo TO3W HauMH MoraT Ja Cce MOAeJUpar SBAeHUs C
TIPOAB/DKUTETHOCT BbB (PUKCUpaH MHTEpPBas U C pa3Mep BbB (PUKCUpaH MPaBObI'bAHUK. C momolira
Ha Ta3u wujes Oellle JAeMOHCTpUpaHa Bpb3KaTa MeEXAy pa3Mepa U TPOAB/DKUTETHOCTTAa Ha
rioHocepnute sinenus. [29]/IF 0.774 Q3/uutupanus 3, [59]/IF 2.558 Q2/uutupanus 2, [60]/IF
2.558 Q2/uurtrpanus 8.

4. MopenvpaHd ca TIOC/eJULIUTe OT 3eMeTpeceHHe C pa3/iiieH MarHUTyT M peakluuTe Ha
Pa3/IMYHHTE UHCTUTYIMH, C TIOMOIITa Ha ariapara Ha 00001eHnTe Mpe>ku. HarpaBeHa e orjeHKa Ha
ToCTpajiaiuTe ¥ MOJe/IM Ha eBaKyallus Ha Xopa ChC crerupuuHd HYKIu (AuabeTHO O60JHH,
VHBaIU/1, TPYAHOIOABIKHU U Ap.) [187]

5. Cp3mazeH e Mojen Ha MOBEJEHUeTO W YIpaB/JeHUEeTO Ha Th/Ia MPU KPUTUYHU CUTyaluu. 3a
MoOjle/TMpaHeTO € W3MO0/A3BaHa MHoroareHTHa cucteMa. [120)/tmtupanus 1, [121)/IF 0.251
Q4/uutupanus 1, [131])/uutupanus 1, [132]/qutupanus 2.

6. HaripaBeHa e OIjeHKa Ha BJIUSTHMETO Ha (PMHUTE MPAXOBU YaCTUIM BbPXY 5 rpymnu 3a0o/siBaHuUS
Ha TpUJHEBHa W eqHOMeceuHa 0Oa3a. M3roni3BaH e WHTepKpuTepuaseH aHamu3. [184]/IF 2.258
Q1/mmutupanus 5.

ITapasiesiHu anropurMu

1. [oka3aHa e Teopema 3a /loJiHaTa TpaHMLIA Ha 3aKbCHEHWeTO TpY M300pa3siBaHe Ha XUIepKyO
BbpXy rpa¢ Ha [e BpyuH. [lonyueHa e oljeHKa Ha 3aKbCHEHHWeTO. Pe3y/lTaThT e 3HAUUTE/HO
nogobpeHue Ha /io cera chirlectByBamure. [11]/IF 1.32 Q1.



2. [TogoOpeH e MeToza 3a aBTOMaTHYHO AvidepeHLpaHe Ha TIPOrpaMeH KoJ| OTMCBALL| POM3BOHA
1o HaripaBjieHne U flkobuaHa. [IpezyioxkeH e MeToz 3a AudepeHLIpaHe Ha mapasesneH Koj B :MPI
cpefa, ThikKyBaHeTo Ha MPI KomaHauWTe W TeXHUTe CBHOTBETCTBUSI B [udepeHLUpaHUs KOJ,.
Ch3mazieH e MeTof 3a JAudepeHIMpaHe Ha KOJ CbAbpKall] MOA-TPOrpaMH, KakKTO W MeTo[ 3a
mvdepeHMpaHe Ha MapasieNlHy UKIM. Tol mocTura 3HauMTeTHO HaMasisiBaHe Ha M3I0/I3BaHaTa OT
JvdepeHLIMPaHYs KO, TlaMeT TIpY U3urc/isiBaHe Ha SlkobuaHa. [5)/imrupanus 24.

3. Tlpenno)keH e TapasiejieH ajJrOPUMTBM 3a pelllaBaHe Ha paBHOMEPDHU PeKypPeHTHU ypaBHeHWUS,
KOWTO W3M0J3Ba TMO-MajKo MaMeT M W3UCKBa T0-MajKO BpeMe 3a pelllaBaHe OT W3BECTHHUTE [0
torasa. [1]/tmtupanus 10, [2)/IF 0.997 Q3/uutupanus 1, [3], [4]/TF 1.1 Q2.



