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1. AHoranus

H3BecTHO €, 4€ roisiM 6pOI>'I OT NPUPOAHUTC MABJCHUA HC Ca CTATHUYHU, a 3aBUCAT KAKTO OT
MOMEHTHHUTE CTOMHOCTM Ha JaJieHd BEJIMYMHU, Taka U OT BUJAa Ha TIXHOTO H3MEHEHHE.
MatemaTuuecky TakuBa SIBICHHUS ce Hajiara fa ObJaT OMHMCBAaHU C AUdepeHIMalHi YpaBHEHUS U
U3TPaJIEHUTE C TAXHA MOMOIIl MaTeMaTuuecku Mojaenu. [lo To3u HauuH ca neuHUpaHd MHOTO OT
dbyHIaMeHTaIHUTEe 3aKOHM Ha (u3MKaTa M XUMHATa, a B OHOJOTMSTA W HKOHOMHKAaTa C
nudepeHInaTIHi ypaBHEHUS ce MOJIENIMpa MOBEACHUETO Ha CUCTEMH C ToJIsIMa CIIOKHOCT. B MHOTO
CJIydau HAII'bJIHO PA3JIMYHU 3aJa4u OT HCCBBbP3aHU NMOMCKAY CHU HAYYHU 06.HaCTI/I morart ga 6’[:,Z[aT
CBEIEHH J0 €AHM U ChIIM JudepeHIMaTHu ypaBHeHHs. Hampumep, pa3nmpocTpaHEHHETO Ha
CBCTJIMHATA U 3BYKa BbB Bb3/1yXa U Ha BBJIHUTC 11O BOJHATA MMOBBPXHOCT MOraT Ja 6’bI[aT OIIuCaHu C
€/THO ¥ ChIII0 YaCTHO NU(EePEHIINATHO YPAaBHEHHE — BBJIHOBOTO ypaBHEHUE. TOMIO0OMEHBT, YHSITO
Teopust € pazpadoreHa ot JKozedp Dypuwe B Hauanoro Ha 19 Bek, ce ommwcBa C IPYyro 4acTHO
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auQepeHInaIHo ypaBHEHHE OT BTOPH pel — YPaBHEHUETO Ha TOIJIONPOBOAMMOCTTa. Briocnencreue
Ce OKa3Ba, Y€ ChC CHIIOTO WM ChC CXOJHHM ypaBHEHHs MoOraT ga ObJaT ONMMCAHW MHOTO JIPYyTd
nporecu Kato OpayHOBOTO aABMKeHHe (ypaBHeHue Ha @Doxep-Ilnmank) uiau THOBEIEHHETO Ha
¢uHancoBuTe Nazapu B Mozena Ha biek-1oyrc.

B npeutaranus JOKTOPAaHTCKU Kypc L€ C€ HAIIPpaBU BbBEJICHUE B YPABHCHUATA HA MaTeMaTHYeCKaTa
¢u3nKa, KaKToO M HAKOM IPUIIOKEHUsS B MaTeMaThyeckara Ouosarus, (pUHaHCOBaTa MaTeMAaTHKa,
HEBPOHAYKUTE.

2. HeoOxoamMu npeaBapuTe/THU 3HAHUSA

HeoOxonumu ca npeaBapuTeNHU 3HAHMSA IO MAaTeMaTHMYECKH AaHaiu3, OOMKHOBEHM W YacCTHHU
nudepeHInaiHy ypaBHeHus, mporpamupane Ha cucremutre MATLAB, MAPLE.

3. KOMHeTeHTHOCTI/I, HpHIlOﬁI/ITI/I B pe3yJjrTaTr Ha oﬁyquneTo

B kpas Ha Kypca Ha 00y4eHHE JOKTOPAaHTHUTE IIe ObJaT KOMIIETEHTHU B 00J1aCTTa HA ypAaBEHUHSTA
Ha MaTeMaTuydeckara (usuka. [IpunoxxeHusTa, KOUTo 1e Ob1aT MPEICTaBEHH 110 BpeMe Ha Kypca I11e
nanaT BB3MOKHOCT Ha JOKTOPAHTHTE NMPAKTUYECKH /A MOTAT Ja MOJENIUpAT W PEeIIaBaT LIMPOK
CIIEKTBP OT NMPUJIOKHH 3aJa4H OT PA3IMYHUTE KIIOHOBE Ha HayKaTa.

4. TeMaTU4HO CHABbPKAHUE

Opoi
Ne TEMA qacoBe
JEKIHUA

Jlunelinn nudepeHnManTHu ypaBHEHHS OT peA  n. JIMHEWHM XOMOTEHHH
1 | ypaBHeHus. JIMHEWHM HEXOMOTE€HHU YpaBHEHUSA. YPaBHEHHUSI C IMOCTOSHHHU 2
koepuuueHTH. HexoMOoreHHu ypaBHEHHS C JASICHA YacT KBa3UIIOJIUHOM.

HOpMa.HHI/I CHUCTCMU. C’bH_IeCTBYBaHe 1 CAMHCTBCHOCT HA PCIICHUCTO HA 3ala4a
2 |Ha Komm 3a HopMamHu cucremu. Jluneiinu cucremu. Teopema 3a 2
CHILIECTBYBaHE U €MHCTBEHOCT.

ABToHOMHH cuctemu. PazoBu MOpTPECTHU HA JIMHEHHNUTE aBTOHOMHHU CHCTEMHU B
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paBHUHATA.

4 YactHu udepeHIMaTH  ypaBHEHHs OT MbpBU peld. KpasunuueitHu )
YPaBHEHHS.

5 Henunelinn dactHu nudepeHIMaTHd ypaBHEHHUS OT IIBPBU pei. 3agada Ha )
Komm.

6 | 3amaun Ha MaTemMaTH4ecKaTa (hU3uKa. 2
Enuntuunu ypaBHeHus, popmynu Ha I'puH, cBoiicTBa Ha (pyHIaMEHTAIHOTO

7 | pemienue Ha ypaBHeHHeTo Ha Jlarutac. XapMOHWYHM (YHKIHH, CBOMCTBA, 2

MPUHIHUIT HA MAKCUMYyMa.




[TapaGonnyHu ypaBHEHUs, MPUHIIMII HA MAKCUMYyMa 3a TPAaHUYHHM 3374 U 3a

8 | 3amaua Ha Komm. CBoiicTBa Ha (yHIaMEHTAIHOTO pEIICHUE Ha YPaBHEHUETO 2
Ha TOIUIOMPOBOIHOCTTA.
CeluecTByBaHE Ha pelieHue 3a 3ajadara Ha Konm 3a BBJIHOBOTO ypaBHEHHUE,
¢dbopmyna Ha Kupxod. CoiicTBa Ha (yHIaMEHTAIHOTO PEllIEHUE Ha BhIHOBUS
9 | omepaTtop, cMeceHa 3a/1aua 3a XUIepOooJTNIHN ypaBHCHHUS. 2
YcroiiuuBoct Ha JISsmyHOB 110 mbpBO pubImkeHue. OpburaaHa yCTORIHBOCT.
@yukuua Ha JIAmyHOB.
10 | [Ipunoxkenus B MaTeMaTH4ecKaTa OHMOJIOTHUSI. 2
11 | AHanuTUYHU METOAM 3a U3yUaBAaHETO HA ypaBHeHUETO Ha bisik-Iloc. 2
12 | O606mmeno ypaBuenue Ha brsik-11losnc. 2
13 | HeBponnu mpexu. Bunose. O0yueHre ¢ HEBpOHHU MPEXKH. 2
14 | PexypeHTHH HEeBpOHHU Mpeku. HeBpoHHU Mpexu Ha Xonpuii. 2
15 | KiteTbuHO HEBPOHHU MpEXH. JIMHAMUYHU CUCTEMH OTMTUCBAIIN MPEXUTE. 2
5. Koncnekr
1. Vpauenus ot Bugay' = F(x,t). Teopema 3a chiecTByBaHe. Teopema 3a €IMHCTBCHOCT.
2. VYpasuenus ot Buga F(x,y,y’) = 0. OOUKHOBEHH 1 OCOOCHU TOYKH.
3. Jluneitnu nudepeHMaTHu ypaBHEHUS OT pell 7. JInHeliHu XoMoreHHH ypaBHeHusl. JInHeiHu
HEXOMOT'€HHU yPaBHEHUSI.
4. VYpaBHEHUs C TOCTOSIHHH KoedunreHTH. HexoMOreHHH ypaBHEHHUS C JAsICHA 9acT
KBa3UIOJIUHOM.
5. ®usnyeckH ypaBHEHHUS BOJACIIH J0 AU(EpEHITNAIHN YPAaBHEHUS C TIOCTOSIHHA KOS(DUIIMEHTH.
6. Hopmannu cucremu. CplliecTByBaHE M €IMHCTBEHOCT Ha PELICHUETO Ha 3a1a4ya Ha Komm 3a
HOPMAJIHA CHUCTEMH.
7. Jluneitnu cuctemu. Teopema 3a ChIlIECTBYBAHE U €MHCTBEHOCT.
8. XoMoreHHHU JuHEHU cuctemMu. Hexomorennu cucremu. Merop Ha Jlarpanxk.
9. HenpekbCHAaTOCT CHPSIMO HaYaIHU YCJIOBUS U NTapaMEThp HA PEIICHUATA.
10. ABToHOMHU cucTteMu. Pa30BU MOPTPETU HA TMHEHHUTE aBTOHOMHU CUCTEMH B PaBHUHATA.
11. UuBapuanTHu MHOTOOOpa3us. Cucrema Ha Jlotka-BonTepa.
12. O6moro ypaBHeHue Ha HI0TOH BbpXy UuCliOBaTa npasa.
13. YacTHu qudepeHrainy ypaBHEeHUS OT IbPBU Peil.
14. KBa3unuHeiiH! ypaBHEHUS.
15. Henuueltnn yacTHU nUQEpEeHIIMAIHA YpaBHEHUS OT IbPBH pell. 3amada Ha Komm.
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16. 3amaun Ha MaTeMaTHYecKaTa (hu3uKa.

17. Enuntinanu ypaBHenusi, popmynu Ha ['pun, cBoiicTBa Ha ()yHIAMEHTAIIHOTO PEIICHUE Ha
ypaBHeHHeTOo Ha Jlarutac. XapMOHHYHH (PYHKIIUH, CBOWCTBA, IPUHLIUI HA MAaKCUMyMa.

18. [NapabonruHu ypaBHEHUs, IPUHLUI Ha MAKCUMyMa 3a TPaHUYHU 33/1a44 U 3a 33j1a4a Ha Komim.
CpoiicTBa Ha (PyHAAMEHTATHOTO PELICHHE HAa YPaBHEHHETO HA TOIUIONPOBOJHOCTTA.

19. CrmiecTByBaHEe Ha penieHue 3a 3aayata Ha Ko 3a BRIHOBOTO ypaBHEHHE, opMyIia Ha
Kupxod. CpoiicTBa Ha PyHIaMEHTATHOTO pEIICHUE Ha BBIHOBHS OIEpaTOp, CMECEHa 3a/1aua 3a
XUNEepOOTUYHN ypaBHEHUS.

20. YcroitunBocT Ha JIATyHOB 1O MbPBO MPHOIHIKEHUE.
21. Opbutanna yctounBocT. @yHKuus Ha JISAMyHOB.
22. Metoa Ha MaJKus TapaMeThbp.

23. [IpunoxeHust B MaTeMaTH4ecKaTa OMOJIOTHSL.

24. AHalIUTUYHU METO/IY 32 U3y4yaBaHETO Ha ypaBHeHueTo Ha busk-Ilonc. Tpancopmanus Ha
dypue U KOMIUIEKCEH aHaIu3.

25. HecranmonapHo ypaBHenue Ha bisk-11losic u koHcTaHTHH GapuepHH QYyHKITUH.
26. O600meHo ypaBuenne Ha bisik-I1losnc.

27. Onenka Ha EBponeticku onmmu u 060011eHO ypaBHeHue Ha brsk-11loc.

28. HeBponuu mpexu. Bunose. O0yueHue ¢ HEBpOHHU MPEXKH.

29. PekypeHTHH HEBpOHHHU Mpeku. HeBpoHHHN Mpesku Ha Xonduiii.

30. Knerp4HO HEBPOHHU MpeXkH. [[MHAMUYHN CUCTEMH OIMCBAILN MPEKUTE.

6. Ilpenopbuyana uTeparypa:

1. T.Tenuen, ObuknoBenn nudepennnanau ypasHeHus, Codus, 1987.

2. T.T'enues, Yactau nudepenunanuu ypasaenus, HU, Codus, 1976.

3. B. Bmagumupos, YpaBHeHus MaTeMatuuecko ¢pusuku, Hayka, Mockga, 1976.
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S. Boyarchenko, S. Levendorskii, Non-Gausian Merton-Black-Scholes theory, World Scientific,
2002.

5. A. Slavova, Cellular Neural Networks: Dynamics and Modeling, Kluwer Academic Publisher,
2003.

7. PecypcHoO ocurypsiBaHe Ha 00y4eHUeTo:

KommiorspHa cuctema ¢ HeoOxomummus codrTyep 3a mporpamupane Ha MATLAB, MAPLE,
MHOTO(YHKIIHOHATTHO YCTPOMCTBO.



8. Kpurepumu 3a oneHka

M3outbT € ¢ NPpOABILKUTCIIHOCT 4 gyaca U ce CbCTOU OT ABC 4aCTH — IMUCMCH U YCTCH.

Ha nucMmenns n3nut AOKTOPAHTHT pa3dBUBA CBOUTC UJICHU U KOHLCIIIHHU I10 /IBa BBIIPOCA OT KOHCIICKTA.
Ha ycTHHS M30UT JOKTOPAaHTBHT OTroBaps Ha 3aJaJeHU OT KYPUTO BBIIPOCH, CBBP3aHM C TEMAaTa Ha
Kypca.

Kpaiinara orenka e ot 2 110 6 (¢ Tounoct 110 0.5).

Ts ce hbopmupa Ha 6azara Ha CIEAHOTO CHOTBETCTBUE:

OtnuueH (6) Mu.1008p (5) | HoObp (4) Cpenes (3) Cnab (2)

OTan4HO Bazee ITo3HnaBa Biagee ronsma yact | Bnanee camo yact ot | He nmo3naBa
Marepuana. Marepuana. Marepuana, Ho Marepuana, HO ce 3HAYUTEIIHA YacT OT
H3noxeHuero e H3nara ro JIoTycKa 3aTpyIHSBA B MaTtepuana, JoIycKa

H3YEPIATEITHO,
MOCJICIOBATEITHO,
KOMITETEHTHO, JIOTHYHO
U XapMOHHYHO.
[IpaBuaHO 000CHOBaBa
MpeUIaraHuTe
pelleHus], 3Hae KaK 1a
00001maBa u uzara
MaTepuaina 0e3 aa
NIPaBU IPEILKH.

npaBUIIHO Oe3 Jia
JOIyCKa
CBIIECTBEHU
HETOYHOCTH.
Mo>ke mpaBUIHO
Il TIpuIara
TEOPETHYHH
MPUHIIUTIH.

HETOYHOCTHU MIPU
H3J0KCHUETO U
OTrOBOPUTE HA
BBIIPOCHUTE.
Hma u3BecTHU
HESICHOTH TP
OIUTHTE 3a
MpUJiarase Ha
Marepuana B
MIPAKTUIECKHU
CUTYAIHH.

OTIETHUTE ACTalIH.
Jomycka
HETOYHOCTH BB
(OopMyIIMPOBKUTE U
HapyllaBa
HOCIIEJOBATETHOCTTA
MIPH MPEICTABIHETO
Ha MaTepHall.

CBIIECTBEHU
TPELIKH.

VYuebHara nporpama e o0ch/eHa 1 0100peHa Ha 3acelaHie Ha ceKuus ,,/ludepeHnnaniy ypaBHeHUs
n Maremarnuecka usuka“ Ha 04.03.2020 r.

PBKoBOIUTET CEKIUS:
(mpod. nmu Amxena CnaBoBa)

VYuyebnara nporpama e pasrienana ot Jupekropckus cbBeT Ha UMU-BAH
Ha 12.03.2020 1. (mpotokon Ne 10).

VYuebnara nporpama e npuera ot Hayunus ceBer Ha UMU-BAH
Ha 13.03.2020 r. (mpotokoi Ne 4).
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