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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JuctuiuimHa «PyHKIHOHATIBHO-AU(QepeHInanbHbIe YpaBHEHHS» BXOJUT B IPOTPaMMy
MarucTparypsl «MareMatuyeckue MOJEIH B MEXKIAUCUUIUIMHAPHBIX HCCIECIOBAHUIX» IO
nanpasienuto 01.04.02 «[IpuxnagHas MmareMaTHkKa U UHOOPMATHKA» U M3Y4aeTCs BO 2 CEMECTpe
1 kypca. [HucuumiuHy peanu3yer MaTeMaTMdyecKuii HMHCTUTYT HMMeHU akaaemuka C.M.
Hukonbckoro. ducruminna coctout u3 4 paznenoB u 10 TeM W HampaBieHa Ha M3Y4CHHUE
HEKOTOPBIX THIIOB HEKJIACCUUYECKUX KPAaeBBIX 3aay AJIsl ypaBHEHUH C YACTHBIMU MPOU3BOAHBIMHU.

Ilenbto OCBOEHHUS IUCUUIUIMHBI SIBISETCSI 3HAKOMCTBO C OCHOBHBIMM CBOWCTBaMHU U
COBPEMEHHBIMH METOJIaMU KAaY€CTBEHHOT'O HCCIEAOBAHUS JJUIMNTHYECKUX YpaBHEHHH ¢
HEJIOKAIBHBIMA ~ KPaeBbIMH  YCJOBUSMH W KpaeBbIX  3ahad s (YHKIHOHAIBHO-
muddepeHnnanbHbpIX  ypaBHeHHH. [logpoOHO u3ydaroTcs asumnTtudeckue audGepeHInaIbHO
pa3sHOCTHBIC ypaBHEHHSA, a Takke (YHKIHOHATBHO-AU(depeHnnanbuple ypaBHEHUS C
PaACTSKEHUSAMHU U CKaTUSMU apTyMEHTOB B CTApIINX MPOU3BOTHBIX.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHbI

OcBoenne nucuuminHbl «OyHKIMOHATBHO-AU(depeHnanbHble ypaBHEHUS» HAIPaBICHO
Ha (OPMUPOBAHKE Yy 00YHAIOIIMXCS CIEAYIOLMX KOMIIETEHIUH (YaCTU KOMIIETEHIIHI):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUTUIMHBI)

Cnoco0eH: ucKaTh Hy)KHbIE
HUCTOYHHUKH MH(POPMAIMH 1
JIaHHbBIE, BOCHPUHUMATB,
aHaJIM3MPOBATh, 3a[IOMUHATH U
nepeaaBarh HHHOPMAITHIO C
UCIIONTB30BAaHHUEM LIU(PPOBBIX
CPEJICTB, a TAKXXE C MOMOIIBIO

ANTOPUTMOB IIpH paboTe ¢ YK-7.1 ®opmupoBaHue criocoOOHOCTH 3P PEKTHUBHOTO
MOJyYeHHBIMH U3 PA3JIMYHBIX  |HCIIONB30BaHMS MOJTYYSHHOH Pa3InYHBIMU COBPEMEHHBIMH
MCTOYHHKOB JaHHBIMH C [EJIBI0 | CIIoco0aMu HHPOPMALUH K PELICHAI0 (yHIaMEHTAIbHBIX HAyYHBIX
3¢ ($EKTHBHOTO HCIIONB30BAHUS  |IIPOOIIEM U 3a/1aY;

NOJy4eHHOW MH(GOPMALMH JIJIsI
peuieHus 3a71a4; MPOBOANTD
OIIeHKY HH(pOpMAIINH, €
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUeHHs Ha
OCHOBAHHH ITOCTYIAOIINX
nHGOPMALIMK U JaHHBIX

YK-7

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuaa «DyHKIIMOHATBHO-TU(GEepeHIINaTbHbIe ypaBHEHUS» OTHOCHTCS K YacTH,
dhopmMupyeMoil ydacTHUKaMH 00pa3oBaTeNbHBIX OTHOIICHW Oyioka 1 «/lucuurumHbl (MOIYITH )
00pa3oBaTeNbHON MPOTrPaMMBI BBICIIIETO 0Opa30BaHMUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydalOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIIAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHHUILTMHBI «DyHKIIMOHANBHO-TU(PEpeHIaTbHbIE
YpaBHEHUS.




Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmudiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IpenmecrByomue Hocaenyromue
HIngp Haumenosanue ZIMCEHZ:IHPIHLJIMO}])’HH Ill/lCl.ll/lIl.]]l/lH)]:l/l\]ilOZ[yﬂPl
9 9
KoMuerenim NMpPaKTHKH* NpPaKTHKH*

CriocoOeH: HCKaTh HyKHEIC
WCTOYHUKH HHPOPMALIMH H
JaHHbIE, BOCIIPHHIMATH,
aHAJIM3HPOBATh, 3aIIOMHHATh
U repeaBaTh HHHOPMALIUIO
C MCHOJIb30BaHUEM

(POBBIX CPENICTB, & TAKKE Hononnumenvhvie enasvl
C TIOMOIIBIO ANTOPUTMOB Hononnumenvhvie enasul meopuu uzp u IKOHOMuyeckoe
npu paboTe ¢ MoIyYeHHBIMU BbIYUCTUMETbHBIX MEMOO08**, Mmoodenupoganue ™™,
U3 PAa3ITUYHBIX HCTOYHUKOB Beeoenue 6 knaccuueckyio Paspabomra 6a3 oannvix**;

YK-7 JAHHBIMU C [IEJTBI0 oughpepenyuanvryro ceomempuio u | JJonorHumenvHule 2nagul

3¢ deKTHBHOTO mononozuio *¥*, VPAasHeHUl ¢ YACMHbLMU
WCIIONB30BAHMS MOTYYCHHOM OcHOBBI peheprpOoBaHUS; nPOU360OHLIMU **;

UHGOPMALUH TS peLICHHS OcHOBBI peheprpOBaHUS;

3aJ1a4; MPOBOJIUTH OLICHKY
undopmanum, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTUYeCKUe
YMO3AKJIIOUCHUS Ha
OCHOBAHUM MOCTYNAIONX
nHGOPMAIIUU ¥ JTAHHBIX

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH



4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh AUCHUILTUHBI «DYHKIIMOHATBHO-TU((hepeHIInAIbHBIC YPABHEHUS COCTABIISIET «3% 3a4E€THBIC CIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMeczT pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 27 27
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3

OO01as TpyA0eMKOCTh TUCHUTUTHHBI «DYHKIIMOHATBHO-AU( (epeHIInaTbHbIe YPaBHEHUS» COCTABISACT «3)% 3aUeTHBIC SAMHUIIBL.
Tabauya 4.2. Buowvl yuebHOU pabomwvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL 8blCULE20 00PA308aHUs 0Nl OYHOU opmbl
00yuenus.

Bupg yueoHoii padoThI BCETO, ak.u. CeMeczT p(er)
Koumakmmnas paboma, ax.u. 54 54
Jlexun (JIK) 36 36
JlaboparopHsie padotsl (JIP) 0 0
[Mpaktuueckue/cemunapckue 3anstus (C3) 18 18
CamocmosmenvHas paboma oby4aowuxcs, ax.u. 27 27
Konmpons (sx3amen/3auem c oyenkoul), ax.u. 27 27
Oo0mast TpyA0eMKOCTb 1M CHUIIIHHbI aK.4. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvl (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanmue pazaesna

JAUCHUIIJIMHBI

Conep:xanue pasaesia (TeMbl)

Bua
y4eOHoM
padoThr*

Paznen 1

KpaeBble 3amaun s
(hYHKIIMOHATIBHO-
Qg depeHIraTbHBIX
ypaBHeHUN. BBogHast
4acThb

11

BapuannoHHble 1 KpaeBble 3a1a4H C
OTKJIOHSIFOLIIUMCSI apryMeHTOM. PaszpemmmocTs u
peryisipHOCTh 0000IEeHHBIX pereHnid. KpaeBbie
3aga4n st AuepeHInaIbHO-Pa3HOCTHBIX
ypaBHEHHH B 0lHOMEpHOM citydae. CBenieHne
KpaeBo# 3amaun s 1 depeHIHaIbHo-
Pa3HOCTHOTO ypaBHEHHS HA OTPe3Ke K
mudepeHIMaIPHOMY YPABHEHHUIO C HEJIOKAIbHBIMA
KpaeBbIMHU YCIOBHSIMHU

JIK, C3

1.2

OIIUNTHYECKNE YPaBHEHUSI BTOPOTO MOPSIIKA B
IMJIMHAPE C HENOKAIbHBIMU KPAaCBbIMH YCIOBUSIMH

JIK, C3

Paznen 2

CHITBHO SJUTUTITUYECKHE
CHCTEMBI
nuddepeHInanbHbIX
ypaBHEHUU

21

HUccnenosanue HepaBeHcTBa ['opauHra s
YpaBHEHHIA U CUCTEM ypaBHEHHI C YaCTHBIMHU
MMPOU3BOJIHBIMU. BI)IBO}I HeO6XOZLI/IMbIX u
JIOCTAaTOYHBIX ycnoBui. Ciaydail mepeMeHHBIX

ko3 dunueHToB. MeTon jgokanu3anuu. CpaBHCHHE
YCJIOBUH 3JUTUNITUYHOCTH U CUJIBHOU
SJUIMIITUYHOCTHU

JIK, C3

2.2

Pa3pemmumocTs U clieKTpanbHbIE CBOWCTBA 3aJa4l
Jlupuxiie Ui CHIIbHO 3JUTUNITHYECKOI CHCTEMBI
TudepeHIHaTbHBIX YPaBHEHUH

JIK, C3

Paznen 3

Kpaesble 3amaun s
IUTAITHYECKUX
muddepeHnraTbHO-
Pa3HOCTHBIX YpaBHEHHIT

3.1

PasnoctHBIC OICPaTOPhbI B OTrpaHUYCHHBIX o0acTax
CBKJINA0BA MPOCTPAHCTBA. PazOuenue O6J'IaCTI/I,
MOPOKACHHOC PA3BHOCTHBIM ONIEPaTOPOM.
ManI/I‘IHOC OIMMCAaHUC PA3HOCTHBIX OIIEPATOPOB,
CpaBHCHUC C CUMBOJIOM PA3HOCTHOI'O OIIEpATOpPa

JIK, C3

3.2

Perenue 3amaun KOIPIUTUBHOCTH (UCCIIEIOBAHHE
HepaBeHCTBa TUMa ['opauHTa) s
JTuddepeHInaIbHO-Pa3HOCTHBIX ONIEPATOPOB.
[MonyueHne TOCTaTOYHBIX YCIOBUIT U HEOOXOJUMBIX
YCJIOBUH CUJIBHOM JUTMITUYHOCTH B
anrebpandeckoit popme. [TocTanoBKa nepBoit
KpaeBoH 3a/1a4y IS CUIIBHO JUTUITHIECKOTO
mudepeHIraIbHO-Pa3HOCTHOTO YPaBHEHUS,
00001meHHbIe penreHus. VccnenoBanne
Pa3penImMOCTH M CTPYKTYPHI CIIEKTpa

JIK, C3

3.3

HccnenoBanne riaakocTn 0000IIEHHBIX PEICHUH
MepBOM KpaeBOM 3a1a4u 115l CUJILHO
IUTMNTHYECKUX TU(QepeHanbHO-Pa3HOCTHBIX
ypaBHEHUN. BHYTpeHHsS I1IaJKOCTh B
noaooaacTsx. IPGeKT HapyIIeHHS TIaJKOCTH TIPH
moxoie K rpanuiie nogodiactu. [Tpumepst
COXpaHEeHMS TJIAIKOCTH B IOJO0IACTSX, a TAK)KE BO
Bceill obnactu

JIK, C3

Paznen 4

Kpaessie 3aaun st
ST THIECKUX
(hyHKIIMOHATIBHO-
muddepeHnnanbHBIX
YpaBHEHHI C
PacTSDKEHUSAMH 1
CKATHSMH apTyMEHTOB

4.1

OyHKIMOHAIBHBIE OTIEPATOPBI C PACTSHKEHUAMH U
CKaTHSMH apryMEHTOB, UX CBOMCTBA B
npocrpancrBax CobosieBa. OmnucaHue Mpy NOMOIIN
npeoOpaszoBanus ['enbdannga. MonenbHas kpaeBas
3a7a4a JIsl QJUIMITHYECKOT0 (YHKIIMOHAIBHO-

i depeHnanbsHOro YypaBHEHHS C pacTsDKEHUAME
W CXKATHSIMU B 3BE3JJHOM obsactu. Dppext
NOSIBJIEHHSI OECKOHEUHOMEPHOTO spa/Kosiipa

JIK, C3

4.2

3amada KOIPIUUTUBHOCTH JUIs ()yHKIIMOHAIBHO-
i epeHITMaTLHOTO ONepaTopa ¢ PacTHKEHUSIMU
U CKaTHSAMHU B OTPAaHMYCHHOM 00J1acTH,
cozepkaiei neHTp cxaruil. [lomyuenue

JIK, C3




Homep | HammeHnoBanmue pasaesna
pa3nena JMCIUTIITHHBI

Bun

Conep:xanue pasaesia (TeMbl) y4yeOHOii

padorsr*

aNreOpanyeckoro KPUTEPHs CUIIbHON
SIUTUNITHYHOCTH B BUJIE TIOJIOKUTEITEHOCTH
CKaJIPHOTO CHMBOJIA OliepaTopa (KOMOWHAINN
npeobpaszoBanuii @ypse u ['enbhanma).
[punoxenne x mudpepeHITnaITbHO-Pa3HOCTHBIM
orepaTopaM. Pa3pemmmocTs 1 CrieKTp nepBoi
KpaeBOM 3a/1auyl JUIsl CUIIBHO AJUIUIITUYECKOTO
(bYyHKIMOHANBEHO-TU(pPEepPeHIINATBHOTO YPaBHEHUS
C pacTSHKEHHUSIMU U CXKATUSIMU apTyMEHTOB

Hccnenosanue rnaakoctu 0000IIEHHBIX PELICHUH B
4acTHBIX ciydasx. OCOOCHHOCTH 0000MCHHBIX

4.3 peLICHNI IEPBOM KPacBOU 3a1auu JUIsl CUIILHO JIK, C3
3JUITMITHYECKOTO YPaBHEHUS BOJIM3M Hadana
KoopanHAT (IIEHTpa CHKaTHs)

* - 3anonasercs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopneie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvro-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ay1uTOpuU

Cneuunajau3supoBaHHoOe
yueOHOe/1adopaTopHoe
obopynoBanme, I1O u
MaTepuaibl 1Jisl 0CBOECHHS
AUCHUTLTUHBI
(mpu HeOOXOTUMOCTH)

JlexunonHas

AymuTopus Ui IPOBEICHUS 3aHITUN
JIEKIIMOHHOTO TUTIA, OCHAIICHHAS
KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeICTBAaMU MYJIbTHMEINA MPEe3CHTAIIHA.

CemuHapckas

Aynuropus ISl IPOBEICHUS 3aHATUI
CEMHMHAPCKOI'0 TUIA, TPYIIIOBBIX U
VHJIMBUIYQJIBHBIX KOHCYJIBTALNM, TEKYILErO
KOHTPOJIS U IPOMEKYTOYHOU aTTECTaLlUH,
OCHAILICHHAS] KOMIUIEKTOM
CreLMaNIU3UPOBaHHON MeOenu U
TEXHUYECKUMH CPEACTBAMU MYJIbTUMEIHNA
IIPE3CHTALIN.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus JUisl CaMOCTOSATEILHON paOOThI
oOyuaromuxcsi (MOKeT UCTIONB30BAThCS AJIs
MPOBEACHUSI CEMUHAPCKHUX 3aHITHI U
KOHCYJbTAIUH), OCHALIEHHAsA KOMILIEKTOM
CIIeIMaTu3UPOBAHHON MeOeH U
KoMibroTepami ¢ gocrynoM B OUOC.

* - ayTUTOpHS AJISl CAMOCTOSTENIbHOM paboThl o0y4aroniuxcst ykaspiaercs OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJINHBI

Ocnosnas numepamypa:
1. Cky6aueBckuii A.JI. KpaeBble 3a1auu sl SJUIMOTHUECKUX (QYHKIIMOHATIBHO-
muddepeHIMATBHBIX YPaBHEHUH U UX MPUIIOKEHU. Y criexyu MaTemarnueckux Hayk 71 (2016),




3-112.
2. PoccoBckuit JI.E. Dnmmuntudeckue GyHKIMOHATBEHO-AUG(EepEeHITNaTbHbIC YPaBHEHUS
CO CXKaTHEM U PACTSHKEHUEM apryMEHTOB Hen3BecTHOU (QyHKIMu. CoBpeMeHHasi MaTeMaTHKa.
dynnaMmeHTabHbIC HanpaBieHus 54 (2014), 3-138.
Lononnumenvnasn numepamypa:
1. Skubachevskii A.L. Elliptic functional differential equations and applications. Basel-
Boston-Berlin: Birkhauser, 1996.
2. JLE. PoccoBckuii. KauectBennas reopus auddepeHnnanbHbIX U (QyHKIIMOHAIBHO-
muddepennmanbHbIX ypaBHeHuid. M3n-so PY ITH, Mockaa, 2008.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « Mnmepremy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTponHo-6ubmmoteunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTerckas Oubanoreka onnait» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (DOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4arOWUXCL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexuuit no quctumnuie « OyHKIIMOHATBHO- AU GEpeHIInaTbHbIe YPAaBHEHUS .

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBHHM € JAEHCTBYIOLUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI 1 BAJLUIBHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIICHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (4acTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIMHBI
«DyHKIIMOHANBHO-TU(EepeHIIMaTbHBIE  ypaBHEHUS» NpeiacTaBieHbl B [lpunmokenun
Hacrosiei Paboueil mporpamme JUCHUTUIMHEL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.
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