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Pabowas mporpamma IUCHHMIUTMHBI pa3paboTaHa B cooTBeTcTBUH c [Ipukazom Pextopa MI'Y
Nel216 ot 24 nHos6ps 2021 roga «OO6 yrBepkaennn TpeOoBaHWN K OCHOBHBIM IMPOTpaMMaM
NOJArOTOBKM HAy4YHBIX W HAy4YHO-IIEJArornyecKux KaJpoB B aCHHMPAHTYPE, CaMOCTOSTEIBHO
yCTaHaBJIMBaeMbIX MOCKOBCKUM IroCyZJapCTBEHHBIM YHUBepcuTeTOoM HMeHn M.B. JIomoHOCOBa»

1. Kparkasi anHoTanUA.

Ha3zeanue oucyunaunst - JludpepeHnnanbapie ypaBHEHHS 1 MAaTEMaTHIECKOE
MO/ICIUPOBaHHE.

Jlekuuu  coiepkar  BaKHbIE =~ MaTepualbl Ui TEOPUM W NPWIOKEHHH, He
3aTparMBaroIiecss B CTAHIAPTHBIX Kypcax. K HUM oOTHOcsaTcs —auddepeHunanbHo-
anreOpanyuecKue ypaBHEHHUS, YPAaBHEHHS C 3ala3bIBAalOIIUM apryMEHTOM, 3JEMEHTHI METOJI0B
KAueCTBEHHOT0 aHaym3a AU QepeHInalIbHbIX YPaBHCHUH, IPUMEPBI MOJXO0J0B K MMOCTPOCHUIO
MaTeMaTHYECKHX MOJIEJICH B JJICKTPOTEXHUKE U XUMHYECKOW KHHETHKE.

]_[e.m, HU3Y4YCHUA NUCHMUIIINHEL. I[aHHBIﬁ KypC HallpaBJICH HA OBJIaJCHHUC COBPCMCHHBIMU
METOZIaMH TIOCTPOCHHSI M aHAJIM3a MAaTeMATHYECKHX MOJENCH, BO3HHKAMOUIMX MPH PEIICHUH
€CTCCTBCHHOHAYYHBIX 3a1a4 ((pyHIAMEHTANBbHBIX W TPHUKIAJHBIX) W OCHOBAaHHBIX Ha
nudGepeHIMaNbHBIX yYPABHEHUSX PAa3IMYHOIO THNA, a TAKXKE HUACSIMU ISl TOCTPOCHHS
3¢ (EKTUBHBIX YHCICHHBIX METOJIOB, WCIOJB3YIOIIMX CBOMCTBA TOYHBIX perieHnid. OmHa w3
3a/1a4 Kypca 3aKJIF0YaeTCsl B Pa3BUTHU CIOCOOHOCTH K KPUTHYECKOMY aHAIHM3y COBPEMEHHBIX
Hay4HBIX IIOCTI/I)I(CHI/If/'I, IT'CHCPHUPOBAHHUIO HOBBIX I/II[CfI Opu pPCHICHHUM MHCCICA0BATCIbCKHUX H
HPAKTUYECKHX 33/1a4, B TOM YHCIIC B MEXKIUCIHUIUIMHAPHBIX 00JIACTIX

2. YpoBeHb BhICIIEro 00pa3oBaHUs —aCIUPaHTypa

3. Hayunas cneumanbHOCTh 1.1.2. «{ughhepenyuanvrvle ypasnenus u mamemamuyeckas
@usuxay. O6nacts Hayku: OU3NKO-MaTEMATUYECKUE HAYKH.

4. MecTo nucuuIuMHbl (MOAYIs) B CTpyKType [IporpaMmsl actiupaHTypsbi-
DJNEeKTUBHBIN KypC.

5. O0beM qUCIUILIMHBI (MOYJIS) COCTABISET 2 3aUETHBIX €AUHMIIL, Bcero 108 yacoB, U3 KOTOpPBIX 28
yaca COCTaBIIsIeT KOHTaKTHas pa0doTa CTy/IeHTa C IperoaaBaresieM (24 Jaca 3aHsITHS JEKIIHOHHOTO TUTIA,
4 yaca MEpOTPHSITHS TEKYIETO KOHTPOJIS YCIeBaeMOCTH U IPOMEXKYTOYHOH arTecTanun), 80 4aco
COCTaBIISIET CaMOCTOsITeNIbHAS paboTa yJamerocs.

6. BxonHbie TpeOOBaHUS /17151 OCBOEHUS TUCLUUIUIMHBI (MOAYJIS ), IPEIBAPUTENbHBIE YCIOBUSI.
Ha npenpinynux ypoBHSAX BbICIIEro 00pa3oBaHMsI JOJKHBI ObITH OCBOEHBI 00IIIUE KYPCHI:

1. MaTemaTuueckuii aHaJIn3

2. Jluneiinas anreOpa

3. OGbIkHOBeHHbIE MU PepeHIaTbHbIE YPaBHEHUS
4. YpaBHeHHUs] MaTeMaTU4ecKon pU3MKU

5 YucneHHbIE METOBI.



7. Cofiep>kaHue JUCHUIIUHDBI (MOLYJI51), CTPYKTYPUPOBaHHOE 10 TeMaM

HanmenoBanmue u Bcero B toM uucne
KpaTKoe coJep:KaHue
pa3iesioB U TeM (4ackl) N
KonTakTHasi padora (padoTa BO B3auMOelCTBHH C CamocTrosiTesbHasi padora
AMCHHILTHHLL (MORY15), npenoaaBarTeaemM), 4achbl o0yuarouierocs, 4acol
U3HUX U3 HUX

(¢popma npomekyTOUHOM

AMCHUIJIMHE (MOAYJII0) S E o 3aHATHS, =
= = 4 HalnpaBJICHHBIE Ha =
S ~ jus) =~ = =
o 2 = MIPOBEACHUE = ¥ o
o = S 5 = AR < S
) S o = S g TEKyIIEro S S g
= w & 2 g =5 KOHTPOJISL Q= g =
= 2 = 2 = S = 5 yCTIeBaEMOCTH, 5 5 5
= g S § 3 2 = 2 IPOMEKYTOUHOM = S = =
S O < (SIS o = JS) S S
= > 3 = = 2 aTIecTalHy m X =2
Tema 1. Ponb 4 2 - - - 2 2 - 2
ougpepenyuanvrvix
ypaeHeHuu u
MamemamuyeckKo2o

MOOENUPOBAHUSL 8 HAYYHOM
Memooe npuobpemeHus
s3Hauuil. 3adayu
MamemMamuyecko2o
MOOeNUPOBAHUS.
OcCHOBHEBIE BUJIBI
mddepeHIranbHbIX
YPaBHEHUM.
OOBIKHOBEHHBIE

g depeHnaibHbIe




YpaBHCHHSI.
HuddepenunanbHo
anredpanveckue
YpaBHEHHS.
Huddepenunansubie
YpaBHEHHSI C
3ara3/IbIBaIoIIM
apryMEHTOM.

HHrerpo -
muddepeHraIbHbIC
YpaBHCHHSI.

[Tpumepbl MaTeMaTHYECKUX
Mojelel B PU3NKe, XUMUH,
OHMOJIOTHH, SKOJIOTHH.

Tema 2. 3a0aua Kowu ons
00ObIKHOBEHHBIX
ougpepenyuanbrvix
VPaeHeHUll U C8oUCmea ee
pewienuil.

Samaun Kommwu mis

g depeHnaIbHbIX
ypaBHeHuH. CTanaapTHas
IIOCTaHOBKA IS
HOPMaJIbHOM CHUCTEMBI
ypaBHeHu#. Hocurens
peuienus. BekropHoe noe.
CoctosiHHE MOIENMpPyEMON
cucrtembl. da3oBoe
IIPOCTPAHCTBO U
pacmuperHoe (pazoBoe




npocTpancTBo. Da3oBbIN
MIOTOK.

IIpencraBnenus peleHus
3a/1a4u.

ABTOHOMHasI cucTeMa.
[TapameTrpuueckas cucrema.
ITocTanoBka 3amaun it
MaTpPULIbI-(PYHKIIHH.
Marpumna Sxo6u daszoBoro
[IOTOKA. YpaBHEHUE B
BapHalusiXx.

[TocTanoBka 3agauu st
YPaBHEHUI BTOPOTO
MopsiAKa.

Penykuusa 3apaum s
yYpaBHEHUH BBICOKOTO
MOpsJIKA.

Teopema o CylecTBOBaHUU
pemenus 3amgaun Komm.
Teopema o
€IMHCTBEHHOCTH PEIICHUS.
Pemenue, cymecrtByromue
B 1esioM. EcrecTBeHHas
rapameTpHu3alus peueHusl.
Teopema o nuddepeniu-
PYEMOCTH pELICHUS.
[IepBbIe MHTETpPABI.
[Tonnas cuctema nepBbIX
MHTETpaoB.
WNuBapuanTHOCTD
JIMHEWHOM U KBaIpaTUYHOU

dopm.




CoxpaHeHue cKaJIIpHOTO
MIPOU3BEICHNUS,
ONpPEICTUTEIISI MATPHULIBI,
OpPTOTOHAIILHOCTHU €€
CTOJIOIIOB U COOCTBEHHBIX
qrcel.
CHUMIUIEKTUYHOCTb.
Teopema Ilyankape o
CUMILJICKTUYHOCTH
($azoBOro MoToKA.
IIpumepsl
CUMIUIEKTHYECKUX CHCTEM.
N3menenue dazoBoro
obwema. Teopema
JInyBuis.
KoncepBaruBHbie
JTUCCUTIATUBHBIC CUCTEMBI.
3anaua Ko g cucrem
JIMHEWHBIX YPaBHEHUH C
MMOCTOSITHHBIMU

K03 ULIIEHTaMH.

Tema 3. Kpaesvie 3a0auu
07151 0ObIKHOBEHHbBIX
oughghepenyuanvrwvix
ypaeuenuii. CeedeHue K
3a0aue Kowu.

KpaeBbie 3amaun nis
crcTeM OOBIKHOBEHHBIX
g depeHInaIbHbIX
YpaBHEHUM.
dopMyHpoBKa

10




MHOT'OTOYEYHOU KpaeBOu
3aJ1a4uu JIsl HOPMaJIbHOM
CUCTEMBI OOBIKHOBEHHBIX
muddepeHIaTbHBIX
YPaBHEHUU.

Teopema o
BBIYMCIIATEIIBHOMN
YCTOMYHUBOCTH PEIICHHUS
KpaeBOM 3a/1auu.
[TocraHoBKka u penieHue
3aJ1a4uM O IepeHoce
IPaHUYHBIX YCIOBUH.
Juddepennnanpuas
MIPOTOHKA.

3amaua lltypma -
JInyBuis.

Tema 4. Koncepsamusnule
cucmemvl U HCeCcmKue
3a0auu.

I"'aMHJIBTOHOBEI CHCTEMBI.
3amada o JBKEHUH
MHOKECTBA
B3aUMO/IEVCTBYIOIIHNX
MarepualbHBIX TOYEK.
ITorenmmaer
B3aMMOJICHCTBHS
MaTepUaTbHBIX TOYECK.
3aKOHBI COXpPaHEHUS
IOJIHOT'O KOJIMYECTBA

10




JIBUKCHHSI, TIOJIHOTO
MOMEHTa KOJIHYECTBa
JBUKCHHUSI, TTOJIHON HEPTUH,
¢dazoBoro oonrema.
OO6patuMocTh perieHus
3agaun Ko st
TaMIJIbTOHOBBIX CHCTEM BO
BpPEMEHH.
CHUMIUIEKTUYHOCTD
pelIeHus 3a/1a4H O
JBUKCHHHM MHOKECTBA
B3aMMO/ICHCTBYIOLIUX
MaTepUaIbHBIX TOYCK.
Penykuus 3agauu o
JBUKCHHUH JIBYX
MaTepUaIbHBIX TOYEK B
3a/1aue O JIBKCHUH
MaTepUaIbHOU TOUKH B
LEHTPATBHOM TIOJIE.
OuHUTHBIE U UHOUHUTHBIC
JBUKCHHSI, 3AMKHYTBIC U
HE3aMKHYTBIE TPACKTOPUU
JBUKCHHSI B IICHTPAITLHOM
noJie.

3amaua Kerutepa.
JloToTHUTETbHBIE 3aKOHBI
COXpaHEHUs B 3a/1a4Ue
Kenunepa.

TouHnas nmuHeapu3anys
3a/la4uM U apaMeTpHUIecKoe
MPEACTABICHUE PEIICHHUS B
BU/JIe KOMOUHALINN




AJIEMEHTAPHBIX ()YHKIIUHA.
3agayva Tpex Tei. YacTHbie
pelieHus Diinepa u
Jlarpanxa.
Xopeorpapudeckue
JBHIKECHUS.

Kectkue 3agaun Komru.
[TpuMepsI JKecTKUX 3aaa4
XAMUYECKOM KHHCTUKH.
JIMHEeHHEbIE KECTKHE
3anaun. CUHTYIISPHO -
BO3MYILIEHHBIE 3a/1a4H.
KecTkue nuHEMHBIC
KpaeBbIe 3aJ1auH.
IlorpannuHsle c1oM.
Kectkue 3amaun Komwu.
[Ipumepsl kecTKUX 3aaa4
XAMUYECKON KHHETHUKH.
JInHEHHBIC )KECTKHE
3anaun. CHUHTYJISpHO-
BO3MYIIIEHHBIE 3a[a4H.
KecTkue nuHEHHBIC
KpaeBblIe 3a/1auHu.
[lorpanuunsle ciou.

Tema 5. Memoowi
KauecmeeHHo20 aHaIu3a
pewenutl 3a0auu Kowu
3ajaun KaueCTBEHHOTO
aHaM3a peleHu 3aaauu
Komm.




®azoBerii moptpet. Ocobbie
TOUYKH BEKTOPHOI'O TOJISL.
JInHeapusoBanHas cucrema
ypaBHeHu. Martpuiia
SIkoOu B 0cO00# TOUKe.
HeBbipoxeHHast ocobast
TOYKa. Y CTOMYHUBOCTH
0COOBIX TOYEK.

Teopema JlssmyHoBa 06
YCTOWYMBOCTH I10 IEPBOMY
PUOIIMKECHUIO.

Oynkuus JlsmyHosa.
JlocTato4yHbIe YCIOBHS
YCTOWYUBOCTH.
CemapakTpuchl 0COOBIX
ToueK. ['oMoKnMHnYecKue u
reTepOKIMHUYECKHE
TPacKTOPUH.
CemapaTpucHBbIil KOHTYP.
Ileproanueckue pemeHusl.
[IpenenbHbIE IUKITBL.
Opb6uranbHast
yCTOMYMBOCTB. Teopema
®noke. Marpuna
MoHoapomuu. ITokazarenu
®noke Teopema 06
YCTOMYUBOCTH
MEPUOANYECKOTO PELLIEHUS.
OTtobpaxenue [lyankape.
ITocnenoBarenbHOCTH
npeoOpa3oBaHUA
Ilyankape. IHBapuaHTHBIN




TOp. Y CTONYUBOCTD
WHBAapUAHTHOI'O TOPA.
KBaszunepuoguueckue
pemenus. [IpeobpazoBanue
Ilyankape Ha
WHBAapUAHTHOM TODE.

Y CTON4YMBOCTH peLIEHUN
3agaun Komn.
[Tokazarenu JlsmyHoBa.
[lonsiTue aTTpakrTopa.
Dproauyeckoe ABUKEHUE.
CtpaHHBII aTTPAKTOP

Tema 6. 3a0auu ons
VpagHeHull 8 4aCMHbIX
NPOU3BOOHBIX.

Sagaun s
rUNepOOTNIECKUX
ypaBHeHUH. MeTox
XapaKTEePUCTHK.
Tenerpadnoe u BoHOBOE
ypaBHeHus1. Dopmyia
HNanamOepa. YpaBHeHUs
ra3o0BOM TMHAMUKH U
aKkycTuku. ['paguenTHas
karactpoda. CuiabHble
pa3pbIBbIL.
OBOJIIOLIMOHHOCTh
CWJIBHOTO pa3pbiBa. BoiaHbl
paspexeHus. 3agada o
pacnazie Ipou3BOJIbHOTO
pa3pbiBa.

12




3anaum s
mapaboTUIECKUX
YpaBHEHUN. Y paBHEHUS
TEIUIONPOBOAHOCTH U

1 Qy3un ¢ UICTOYHUKOM.
HeycroiiuuBocTh
TrropuHra. YpaBHeHus
mudGy3un 1 XUMUYECKIX
peakuuii. SBieHus
MIPOCTPAHCTBEHHO-
BPEMEHHOM
caMOoOpraHu3aluu.

ABTOBOJIHOBBIE CTPYKTYPBI.

3anauu 1 ypaBHEHUS
Ipenunrepa.

3amada 0 cBOOOJHOM
ABUXXCHUN MI/IKpOLIaCTI/IIII)I
U ee pelIeHue.

3amaua 0 B3auMOJICHCTBUH
MUKPOUYACTHIIBI C

MOTEHIUATBLHBIM 0apbEePOM.

3amaya 0 COCTOIHUIX
BOJIOPOAOIIO00HOTO
aroma.

VY CTHEIN DK3aMeH

52

Hroro

108




8. ObpazoBaTelbHBIC TEXHOJIOTHH.

[Ipu mnpoBeneHWM JIEKIIMOHHBIX 3aHATUN MPEAYyCMATPUBACTCS HCIOJIB30BAHUEC HHPOPMAITMOHHBIX
TEXHOJIOTHH, BKIIOYAIOMMUX TNakeThl Marematudeckux mporpamm: MATLAB, MATHEMATICA u ap.
Hcnonp3zoBanre WHPOPMAIIMOHHBIX TEXHOJOTHI OCYIIECTBIISICTCS, B YACTHOCTH, B MIPOIIECCE peaTn3aliu
AKTHBHBIX U HHTEPAKTHUBHBIX (DOPM IIPOBEICHUS 3aHITHH.

9. YuebHO-MeTOANYECKHE MAaTEPHUAIIBI 11 CAMOCTOSITEILHON pabOThl IO TUCHHUILIHHE (MOIYIIIO):

CamocrosarenbHas paboTa ydamuxcs COCTOMT B HM3YYCHHH JICKIIMOHHOTO Marepuana, y4eOHO-
METOJIMYECKOW JIUTEPaTyphl, IOATOTOBKM K TEKYLIEMY KOHTPOJIO U IPOMEXYTOUHOH aTrTecTaluu.

Jlutepatypa 7151 CaMOCTOSITENIEHOM pabOThI CTYIEHTOB B COOTBETCTBUU C TEMATUYECKUM IJIAHOM.

Tema 1. «Ponp muddepeHaNbHBIX ypaBHEHUNH U MATEeMAaTUYECKOTO MOJECIUPOBAHMS B HAYYHOM
Metone mnpuoOpereHus 3HaHud. OcHOBHbBIe BuAbl OuddepeHManbHbIX  ypaBHeHHH. [Ipumepsl
MaTEeMaTHYECKUX MOJIEIei»

1. A. H. Tuxonos, JI. I1. Kocromapos. Pacckassl o mpukiagHoit maremaruke. M.: Hayka, 1979, 207 c.

2. A. A. Camapckuii. Beruncnurensubiii keriepumenT. Bectnuk AH CCCP, 1979, 5, 38

3. A. H. TuxoHos, A. A. Camapckuii. YpaBHeHHsI MaTeMaTHueckoit pusuku M.: Hayka, 1966, 724 c.

Tema 2. «3amaua Komwm st OOBIKHOBEHHBIX UG GEpEeHINATbHBIX YpaBHEHHH W CBOWCTBa €€
peLIeHU

1. B. . Apnonsa. OOsikHOBeHHBIE U Pepentmanbubie ypaHenus. M.: Hayka, 1971, 239 c.

2. U. T'. TlerpoBckuii. Jlekuuu mo Teopuu OOBIKHOBEHHBIX UG (depeHInaIbHbIX ypaBHEHUUH. M.:
Hayka, 1970, 279 c.

3. M. B. ®egnoprok. O6sikHOBEeHHBIE MU depennanbubie ypaBuenus M.: Hayka, 1980, 350 c.

4. JI. D. Dnwcronsil. Juddepennmanbupie ypaBHEHUsST W BapualnloHHoe ucuuciaeHue. M.. Hayka,
1969, 424 c.

5. E. Harier, C. Lubich, G. Wanner. Geometric Numerical Integration. Springer-Verlag, Berlin
Heidelberg New York, 2002, 515 p.

Tema 3. «KpaeBble 3aauu 151 0OBIKHOBEHHBIX JU(QepeHnnanbHbIX ypaBHeHUNA. CBeZleHne K 3a1aue
Komm»

1. C. K. ToanynoB. OOblkHOBeHHbIe Jub¢epeHalbHble YpPaBHEHUS C IOCTOSHHBIMHU
koaddunmentamu. Kpaesoie 3anaun. HoBocubupck: Uzn-so HI'Y, 1994, 264 c.

2. P. II. ®enopenko. Brenenue B Berunciutenbuyto pusuky. M.: Uzn-so MOTH, 1994, 526 c.

3. A. A. AbGpamoB. O mepeHoce TPaHWYHBIX YCJIOBHM [JIi CHUCTEM JIMHEHMHBIX OOBIKHOBEHHBIX
muddepeHnnanbHbIx ypasHeHu. JKBMuM®, 1961, 1. 1, 542-545.

Tema 4 «KoHcepBaTUBHBIE CUCTEMBI U KECTKHE 3aJaUr»

1. B. 1. ApnHonba. ['eomerpuueckue MeTOABI B TEOPUH OOBIKHOBEHHBIX AH(pdepeHnanbHbIX
ypaBHeHui. VxeBck: MoxeBckas pecn. Tunorpacgwus, 2000, 400 c.

2. E. Harier, C. Lubich, G. Wanner. Geometric Numerical Integration. Springer-Verlag, Berlin
Heidelberg New York, 2002, 515 p.

3. J1. A.Jlannay, E. M. JIudmmumn. Mexanuka. 1973, 207 c.

4. P. I1. ®enopenko. Breaenue B Boruncautenbuyto ¢pusuky. M.: U3n-so MOTH, 1994, 526 c.



5. 1O. B. Pakurckuii, C. M. Ycrunos, U. I'. UepHopyukuii. YucneHHbIE METOIBI PEUIEHUS )KECTKHUX
cucteM. M.: Hayka, 1979, 208 c.

Tema S. «MeTo1bI KAYECTBEHHOI'O aHaIU3a peuieHui 3agauu Komm»

1. A. A. Angponos, E. A. JleontoBuu, M. U. T'opmon, A. I'. Maiiep. Teopus Oudypkanuit
JUHAMUYECKHX cuTeM Ha riockoct. M.: Hayka, 1967, 487 c.

2. H. H. bayrun. IloBenenne nUHaAMHYECKUX CHCTEM BOJIM3HM TpaHUI] 00JacTH YCTOMYMBOCTH. M.:
Hayka, 1984, 176 c.

3. B. B. Hembikuii, B. B. Cremanos. KauecTtBennasi Teopus auddepeHImaibHbIX ypaBHeHUH. M.:
Enuropuan YPCC, 2004, 552 c.

4. b. ®@. beutos, P. O. Bunorpan, /I. M. I'pooman, B. B. Hembiikuii. Teopus noka3zareneii JIsmyHosa.
M. : Hayxka, 1966, 576 c.

5. . T'. Mankun. Teopust ycroitunBoctu asmxenus. M.: Hayka, 1966, 530 c.

6. I'. lycrep. [erepmunupoBanubiii Xxaoc. M.: Mup, 1988 240 c.

7. H. A. Marauukwuii. XaoTudeckas IMHAMUKa HEJTMHEHHBIX TMCCUNATUBHBIX CUCTEM OOBIKHOBEHHBIX
muddepennmansubeix ypasHeHuil. M.: MAKC Ilpecc, 2006, 156 c.

Tema 6. «3agaum 1151 ypaBHEHUN B YACTHBIX TPOU3BOAHBIX».

1. A. H. Tuxonos, A. A. Camapckuii. YpaBHeHus: matemaruueckoit ¢puszuku M.: Hayka, 1966, 724 c.

2. b. JI. PoxnectBenckuii, H. H. lnenko. Cuctemsl kBa3mwinHeWHbIX ypaBHeHuit. M.: Hayka, 1978,
687 c.

3. U. M. Tenpdann. HekoTtopble 3amaud TEOpUM KBA3WIMHEHHBIX ypaBHEHUH. YcCHexu
MaTeMaTH4ecKux Hayk, 1959, . 14, B. 2(86), 87-158

4. B. A. ®ok. Hayama xBanToBoi mexanuku. M.: N3a-so JIKH, 2008, 376 c.

5. B. A. Bacunses, 0. M. PomanoBckuii, B. I'. SIXxHO. ABTOBOJHOBBIE IIPOLIECCHI B PaCHpPEIEICHHBIX
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CUCTEMBI (ITPH HEOOXOAUMOCTH):

http://elibrary.ru

WWW.SCOpus.com

e Ornucanue MateprabHO-TEXHUYECKON Oa3bl.
3aHATHS IPOBOJATCS B AyAUTOPUH, OCHALIEHHOW MYJIbTUMEAUNHBIM 3KPAHOM

11. SI3pIk mpenotaBaHus — pyCCKUM

12. MpeniogaBarenu: J1.¢.-M.H., mpodeccop Enennn ['eopruii ['eopruesny, elenin2@rambler.ru, 8-495-939-
21-95

DOoHABI OLEHOYHBIX CpeacrTs, HGOﬁXOIlI/IMbIe IJISA OICHKHU pe3yJbTaToB Oﬁy‘-leHI/Iﬂ

OO0pa3ubl AOMAIHUX 3aJAHUI:
1. HaiiTi nepBble HHTETPAJIBI CUCTEMbI YPAaBHEHHI:
dX,/dt = X3, dXo/dt = Xa, dXa/dt = X1(X1% + X2 ™2, dXa/dt = Xo (%1% + X2%) .
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2.

w

HccnenoaTth Ga3oBbie TPACKTOPUN CUCTEMBI:

dXa/dt = Xa(L - (X2 + %22)°2)(X® + %)% - %o, AXa/dt = Xp(1 - (X1” + X2°)*°)(Xe + %22)°° + Xy,
OnpeaenuTh CTPYKTYPy MaTpUllbl 4x4, OCYIIECTBIISIONIYIO THHEHHOE CUMIUIEKTHIECKOE 0TOOpaKeHHE.
IToAroTOBUTH TOKIIAJ C TIPEe3CHTAIIMEH Ha OJJHY U3 TeM Kypca (TI0 BBIOOpY acTIMpaHTa).

Cnucok BOIIPOCOB BLIHOCUMBIX HA IK3aMCEH.

1. ITpumep dopmynupoBku 3anaun Komm mist nuddepeHnranbHbIX ypaBHEHUH B YaCTHBIX
npou3BoAHbIX. Kakoii mporiecc onuchiBaeT perienrue BIOpaHHoH 3a1auu?

2. 3apaya Ko 15 HOpManibHOM cuCTeMbl OOBIKHOBEHHBIX AU(PPepeHInaNbHbIX ypaBHEHUI.
ABroHoMHas cucrema. [lapamerpuueckas cucrema. [locraHoBKa 3agauu UIst MATPULIbI-(OYHKIUH.
Martpuna Skobu notoka. YpaBHenue B Bapuauusix. Pasnenennas ¢opma ypaBHenuil. CriennanbHast
pasnenennas ¢popma. [Ipumepsr 3agay.

3. ®opmynuporka 3agaun Komm 1t cuctemsl guddepeHimansHo-anreOpandeckoi CHCTEMbI
ypaBHeHuil. UHaekc cucremsl. [Ipumepsl 3amad.

4. 3anava Ko st iuddepeHnuanbHbIX ypaBHEHUH ¢ OTKIIOHSIOIIMMCS apryMeHToM. [Ipumep
3a/1a4H.

5. Teopemsl CylecTBOBaHUs, €AMHCTBEHHOCTH U JU(depeHupyeMocTH petenus 3aaaun Komu
JUIs HOpMaJIbHOM cucTeMbl OOBIKHOBEHHBIX AU depeHnanbabIx ypaBHeHui. [Ipumeps! 3anad, s
KOTOPBIX HE BBINOJIHAIOTCS YCIOBUS TEOPEM.

6. EctecTBeHHas napaMeTpusanys pemeHui 3aaaun Komu. BeinonHnTs napameTpusanuo uis
CHUCTEMBI “‘OperoHarTop”.

7. BextopHoe noinie. Pa3o0Boe MPOCTPAaHCTBO U pacHIMPeHHOE (ha30Boe MPOCcTpaHCTBO. Da3zoBbIi
NOTOK. YpaBHeHue B Bapuauusx. [Ipencrasnenue pemenus. [Ipumepsi.

8. IlocTaHoBKa 3a7auu 17151 ypaBHEHUI BTOPOro nopsiaka. Penykuus 3anaun uisl ypaBHEHUs
BBICOKOT'O MOPSI/IKA K 3aja4ye Il HOPMAJIbHOM CUCTeMe OOBIKHOBEHHBIX TU(PepeHINATBHBIX YPaBHEHHIH.
[Tpumepsl 3a1a4 [U1sl ypaBHEHUH BTOPOTO MOPSIKA.

9. Ilepssle unterpansl. IloaHas cuctema nepBbIX UHTETPAIIOB.

10. UuBapuanTHOCTH TUHEIHOH hopMmbl. CoxpaHeHue kBajgpaTHuHON GopmMbl. CoxpaHeHue
OTIPEJICNIUTENS MATPULIBI U CKAJIIPHOTO MTPOU3BEICHUS.

11. CoxpaHeHue OpTOroHaIbHOCTHU CTOJIO1OB MaTpuIlbl. CoXpaHeHHE COOCTBEHHBIX YHCEI
MaTpHIIbI.

12. Cumrutektudeckoe otoopakenue. Teopema [lyankape o CHMIUIEKTHYHOCTH (Pa30BOro MOTOKA.
[Ipumepbl CUMIUIEKTHUECKUX CUCTEM.

13. N3menenue ¢azoBoro oovema. Teopema JInysuuis. KoncepBaTuBHBIC M JHCCUTIATUBHBIC
CUCTEMBI.

14. 3agaua Komu a1 cucteMbl IMHEHHBIX HEOHOPOAHBIX ypaBHeHU. [IpencraBienue
pewieHuii. TouHble pemeHus 3a1a4n A1 OJHOPOAHBIX ypaBHeHM. [IpuBeneHne matpun k
JIMarOHAJIbHOMY BUITY.

15. BemectBennoe paznoxenne Llypa. XKopnanosa gpopma.

16. MHoroTO4YeuyHast KpaeBast 3aJa4a JiIsi HOpMaJIbHON CHUCTEMbI OOBIKHOBEHHBIX
muddepeHnranbHeIX ypaBHeHHN. [locTaHOBKA M peleHne 3a/1a41 O MEPEHOCE YCIOBHH.

17. QuddepenumanbHas NporoHka.

18. Onpenenenre cOOCTBEHHBIX 3HAUYEHUH U COOCTBEHHBIX (PYHKITHI C IIOMOIIIBIO TIEpeHOoca
TPaHUYHBIX YCIOBUI.

19. 3agaua Ultypma-JlnyBusis.

20. “PamuanpHas” 3a1aua 0 COCTOSIHUSIX BOJIOPOONOA00HOTO aToMa.

23. OnHOMEpPHOE IBUKEHHE B TOTEHUUAIBHOM siMe. OTpakeHUE OT CUMMETPUYHOTO
NOTEHIMAIBHOTO Oaprepa. [IBikeHne Ha/l HOTEHIUAIBHBIM OaphepoM.



24. JIpnxeHue MaTepUaIbHON TOYKH B IIOCKOM IEHTpalIbHOM ToJie. CoXpaHeHre MOJTHON
SHEpPrvH U MOMEHTa KOJIMYeCcTBa JBMKEeHUA. ToyHOe pelieHre B BUJe kBaapatyp. Bropoii 3akon
Kemnepa. ®unuTHbIC 1 MHPUHUTHBIE IBMKCHUA. 3AMKHYThIE U HE3aMKHYTbIE TPAEKTOPHUU.

25. @opMynupoBKa 3aJa4u IBYX Tell. PeayKius K 3aiaue o IBUKEHUU B LEHTPAIbHOM II0JIE.

26. CUMILIEKTUYHOCTh TaMUJIBTOHOBBIX cucTteM. Teopema Ilyankape.

27. CoxpaHenue ¢azoBoro oobeMa B 3a1aue Korm 1j1s raMUIbTOHOBBIX CHCTEM.

28. OOpaTUMOCTH BO BPEMEHH.

29. Onpepenenue *KecTKoM 3aa4u. [IpuMepsl )kecTKHUX 3a/1a4.

30. Iuddy3nonnas HeycroitunBocTh A. ThropuHTa.

31. ®azoBerit moptpet. OcoObie TOUKH BEKTOPHOTO oM. JInHeapn3oBaHHas cucreMa. Marpuia
Sxob6u B ocoboii Touke. HeBbIpokaeHHass ocobast Touka. [ umepOonmdaeckue 0ocoObIe TOUKH.

32. YeroitunBocTh 0COOBIX TOUEK. Teopema JlamyHoBa 00 yCTOMYUBOCTH IO NIEPBOMY
npudmpkenuto. Oynkius JlanyHoa. JloctaTounble ycinoBus ycToiunBocTH. [IprMepsl 0COOBIX TOUEK.
33. Cenapatpucbl 0cOOBIX TOYEK. [ OMOKIMHHYECKHE TPACKTOPUU. | eTepOKIMHUYECKHE
TpaekTopun. CenapaTpucHblii KOHTYp. Onpeienenre "HBapUaHTHBIX MHOT000pa3uii runepOoIndecKux

0COOBIX TOYEK.

34. llepuonnueckue pemenus. [lpeaensapie nukiasl. OpOuTanpHas yCTOMYMBOCTB. Teopema
®noxke. Marpunia moHoapomuu. [Tokazatenu dnoke. MynbTULIIUKATOPHI [IUKIIA.

35. Beruncnenue MyabTHILITMKATOPOB. TeopeMa 00 yCTOMYMBOCTH MEPUOTUIECKOTO PEIICHHUS.
[TosryycTOWYMBBIN, TUTIEPOOIMICCKUH, CEIUIOBOM, HEBBIPOKICHHBIN MPEACITbHBIC ITUKITHI.

36. Otobpaxenue Ilyankape. [locinenoBarensHoCTh Mpeodpazopanuii [lyankape. Y cToiunBoCTh
HETOABWXHOM Touku npeoOpa3oBanus [lyankape.

37. YcroituuBocTs pemenui 3agaun Kommu. [Tokasarenu Jlsmynosa. [lokasarenu Jlsnynosa nis
0c00011 TOUKH, MPEeNIHOTO IUKJIA, UHBAPUAHTHOT'O TOpA.

38. O6nactu nputspkenus. [lornomaromue MHOKECTBA. ATTPAaKTOp. Dproauyeckoe IBUKEHUE.
Crpansnsble arrpakTopsl. Cucrema JlopeHna.

MeToauueckue MaTepHUaJibl IJIsI IPOBECACHUSA IPOUECAYP OUCHUBAHUA PE3YyJbTAaTOB OﬁyquHﬂ.

DK3aMeH NPOXOAUT 10 OmieTaM, BKIIOYAIOIIEM 2 BONPOca. Y POBEHb 3HAHUH aCIHUPaHTAa M0 KaXaA0My
BONPOCY Ha «OTJIMYHO», «XOPOILIO», «YAOBIETBOPUTEIILHOY», «HEYOBIETBOPUTENBbHO». B ciyyae ecnu Ha
BCE BOMPOCHI OBUI JaH OTBET, OLIEHEHHBIN HE HIDKE YeM «YHOBJIETBOPUTEIBFHOY», ACIUPAHT MOIYJaeT OOLIyI0
OLICHKY «3a4TCHOM.

Oco0enHocTH opranmsanuu npoumecca 06y‘{eHI/Iﬂ.

st 5ppexTUBHOTO OCBOEHUS Kypca peKOMEHAYETCs Mepel KX IbIM 3aHATUEM IPUBECTH B MOPSIOK
KOHCIIEKTHI JieKIUil. [locime KakIoro 3aHATHSA PEKOMEHIYETCd HAUTH M MPOYUTaTh AOINOIHUTEIIBHYIO
JUTEpaTypy MO TEeMe JIEKUUH, MPUAYMaTb NPHUMEPHI, WUIIOCTPUPYIOIIME OCHOBHBIE YTBEPKICHUS,
IIPOYUTATH U JOIOJHUTH CBOM KOHCIIEKTBHI.





