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1. Ilesin ocBOEHUsI AUCHMUIIIMHBI
Lens ocBoenus gucuuiummHbl «HenuHelWHas nMHaMuMKa» — JaTh  CTYACHTAM
IPEJICTaBICHUE O IIOBEJACHWM HEJIMHEHHBIX JUHAMUYECKMX CHCTEM, OIMCHIBAEMBIX
KOHEYHOMEPHBIMU HEJIMHEHHBIMU U QepeHIMaIbHbIMI  ypaBHEHUSAMHU. 3ajjayaMH  Kypca
ABJISIOTCA:
® [I03HAKOMHUTb CTYIEHTOB C (U3UYECKUMH 3aJayaMd, MaTEeMaTHUYECKUMHU MOJEISIMU
KOTOPBIX SIBJISIFOTCS HEJIMHEHHBIE 0ObIKHOBEHHBIE MU (hepeHIInalIbHbIe YPaBHEHNUS;
® [I03HAKOMHUTb CTYJEHTOB C OCOOEHHOCTAMHU TIeoMeTpuu (a30BOro IMPOCTPAHCTBA
HEJIMHEHHBIX aBTOHOMHBIX CUCTEM JU(depeHIMaIbHbIX YPaBHEHUH;
® HAy4WTb CTYACHTOB METO/aM HCCIIEA0BAaHNUs [IOBEECHUS TPACKTOPUI CUCTEM HEJIMHENHBIX
ABTOHOMHBIX JH(PQepeHINANbHbIX YpaBHEHUH B OKPECTHOCTH TPYOOro COCTOSIHUS
paBHOBECHS,
® [I03HAKOMHUTH C TMIOHATHEM IEHTPAJIBHOIO MHOT000pa3us CHUCTEMBbl HEIMHEHHBIX
ABTOHOMHBIX JU((hepeHIInAIBHBIX YPaBHEHHH B OKPECTHOCTH COCTOSIHUS PABHOBECHS;
e Jarb mpencraBieHue o0 oroOpaxeHun IlyaHkape B OKpPECTHOCTH NEpUOIUYECKOM
TPACKTOPHH;
® HAay4WTh CTYJEHTOB METOJIaM MOCTPOEHUS YCTOWYUBBIX, HEYCTOMYMBBIX U LIEHTPAIBHBIX
MHOT000pa3uii CUCTEM HEIMHEHHBIX aBTOHOMHBIX IU((GEpeHINATBHBIX YPAaBHEHHN B
OKPECTHOCTH COCTOSIHUM PABHOBECHS M METOJAM IOCTPOEHUS YPABHEHWI IOBEACHHUS
TPaeKTOPHUI Ha LEHTPAILHOM MHOT000pa3uu;

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

JlaHHass AUCIUIUIMHA OTHOCHTCS K BapuaTHUBHOW yactu Onoka bl, Homep B VII —
b1.B./1B.03.01

3HaHUs, YMEHUSI U HABBIKM, NOJIyYEHHbIC IPU HU3YyYEHUU AUCHUIUIMHBI «HenuHeitHas
JIMHAMUKA», HUCMOJIb3YIOTCS CTYJAEHTAaMHU B MPOLIECCE M3YYEHHUS CIELHANbHBIX IUCIUIUIMH, a
TaK)Ke B XOJI€ BBIIIOJHEHUS KYPCOBBIX M BBITYCKHBIX KBaU(UKALMOHHBIX PaboT.

3. [lnanupyemble pe3y/ibTaThl 00y4eHHUs MO AUCHUILINHE, COOTHECEHHBIE ¢ IIJIAHUPYeMbIMHU
pe3yJbTaTaMHu 0CBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Tpouecc u3yueHus: AMCLUUILIMHBI HANpaBlieH Ha (OPMHUpPOBAHUE CIEAYIOIIMX KOMIIETEHIUH B
cootBercTBUM ¢ PI'OC BO, OOII BO u nprobpeTenus cieayromux 3HaH!i, yMEHH, HABBIKOB U
(unm) onbITa AESITENILHOCTHU:

Dopmupyemast Nuauxarop Ilepeyenn
KOMIIeTEeHI U AOCTUKEHUS IUIAHMPYeMBbIX pe3yJIbTATOB 00yUYeHH sl
(xkoa u KOMIIETEHIINH
(¢popmympoBka) (kox ¥ (pOpMYTHPOBKA)
IIpodeccnonanbHbIE KOMIIETEHIUH




IK-1

CnocobeHn  cobuparts,
o0OpabaTsIBaTh u
WHTEPIPETHPOBATH
JAaHHBIC COBPEMEHHBIX
HAYYHBIX
HCCIICAOBAHMIA,
Heo0XoInuMBbIE
(hopMuUpOBaHHS
BBIBOJIOB
COOTBETCTBYIOIIUM
HAYYHBIM
HCCIICIOBAaHUSM

TS

110

NJI-IIK-1.1 OO6mnamaer
CIIOCOOHOCTHIO
KPUTHYECKOTro 0TOO0pa
IAHHBIX, CBSI3aHHBIX C
HAy4YHBIMH
HCCIIENOBAHUSIMU

3HaThb

OCHOBHBIC TIOHSTHS U PE3YyJIbTaThl TECOPUHU
HEIMHEHHBIX JUHAMUYECKHX CHCTEM
VYmern

pemiath TUIOBBIC BBIYMCIUTEIBHBIE H
AHAIMTUYECKHE 3aJa4yd  HEJIMHEHHBIX
JTUHAMHYECKHUX CUCTEM

Bnaners HaBbIKaMu

CaMOCTOSITEIILHOTO HM3YYCHHUS BOIPOCOB
TEOPUU  HEIMHEWHBIX JUHAMHYECKHX
CHUCTEM, B YacTHOCTH, B 00JacTH
pa3paboOTKK aJIrOPUTMOB HAXOXKICHUS
pEIICHHS TaKUX 33124

NJI-IIK-1.2  Hmeer
HaBBIKH 00pabOTKU
JTAHHBIX C IPUMEHEHUEM

3HaThb
OCHOBHBIC  QJITOPUTMHYECKAE METO/IbI
TEOPUH  HEIMHEHHBIX JUHAMHYECKHX
CHCTEM
YMeTh

BBIACIIATH COCTABJIAIOIINEC 3ala4 TCOPHUU

COBPEMCHHBIX HEJIMHEHHBIX JIMHAMUYECKHX CHCTEM B
HH(bOpMauI:IOHHHX IOCTABIICHHBIX 3371a4aX
TEXHOJIOTHH 1
JITOPUTMOB BraneTh HaBbIKAMHA
YUCIEHHOTO  pELICHHs  HEIMHEHHBIX
JIMHAMUYECKHX CHCTEM
Ywmetp
T0JIb30BaThCS AHATUTHYECKUMHU
WJI-TIK-1.3 - Criocoben | oo namu TEOpHH HENMHEMHBIX
CaMOCTOATEIIEHO JIMHAMUYECKMX  cUCTeM (pa3paboTka
MHTCPUPETHPOBATE QITOPUTMOB, rpaQuKa, IMPUMEHEHHE
AQHHBIC _ HayHHBIX | cpeTeM KOMIIBIOTEpHON MaTeMaTHKM M
HCCIeI0BaHMUI I/I
A 1p.)
bopmynupoBaTh
COOTBETCTBYIOIIHE Branets
BBIBOJIBI

CITOCOOHOCTBIO COBEPIIICHCTBOBATH CBOU
3HAaHUA, OTHOCSIIHUECS K  TEOpHH
HEJIMHENHEIX AJUHAMHUYCCKUX CUCTEM

4. O0bém, cTpYKTYpa U coJep:kaHHue TUCHUTINHBI

OO6mmas TpyA0EMKOCTh JUCIHAIUINHBI cocTaBiseT 3 3a4€T. en., 108 aka. Jac.




Ne Tembl (pa3mesnbl) Buap! yueOHbBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JMCHMILIAHBI, E‘ BKJIIOYAsi CAMOCTOSITEILHYIO KOHTPOJIst
HX CO/Iep:KaHHe S padoTy CTY/eHTOB, ycneBaeMoCTH
3 1 UX TPYI0EMKOCTH ®dopma
(B akajeMHYeCKHX Yacax) NPOMeKYTOYHOM
KonTakTHasi paGoTa
Q =R
AR IRARNEERS:
E = 2 |k §

1 | HenuneiliHple TUHAMUYECKUE 1 4 3aaHus IS
cucteMbl. OCHOBHbBIE MTOHSTHUS. CaMOCTOSITEIIBHOMN
da30Bo€ MPOCTPAHCTBO paboTHl, YCTHBII
JTUHAMHUYECKOM CUCTEMBI. OIpocC
KauecTBennoe
WHTETPUPOBAHUE
JUHAMHYECKUX CHCTEM.

CBolicTBa peuIeHUI.
duznyeckue 3a1a4ami,
MaTeMaTUYeCKUMHU MOJICTISIMU
KOTOPBIX SIBIISIOTCS
HEJTUHEHHbIE OOBIKHOBEHHBIE
muddepeHraIbHbIC
ypaBHEHUS.

2 | IlomoxeHus paBHOBECHUS 1 4 3aaHus IS
JTUHAMUAYECKON CUCTEMBI. CaMOCTOATEIbHON
JIluneapuzoBaHHas CHCTEMA. paboTHl, YCTHBII
KauectBenHoe uccnenoBanue ornpoc
JBYMEPHBIX U TPEXMEPHBIX
JINHEMHBIX CUCTEM
mddepeHIranbHbIX
YpaBHEHUM C TTIOCTOSTHHBIMU
KO3 PHUIHEHTaMH.

3 Knaccudukanms rpy0obix 1 4 3a7aHus TSt
MOJIOKEHUN PaBHOBECHUS CaMOCTOATENbHON
HEJIMHEHHBIX aBTOHOMHBIX paboTHl, YCTHBIN
mddepeHIranbHbIX orpoc
YpaBHEHUU. Y CTOWYMBBIE
MIOJIOKEHUS PAaBHOBECHS.

Teopema 00 yCTONYMBOCTH 11O
nepBoMy NpubImkeHuto (6e3
JoKa3aTenbeTBa). Benymue u
HEeBEeyIIe MHOT000pasus

4 | Cocrostuue PaBHOBECHS 2 4 |samanus A
CeUIOBOTO THIIA. CaMOCTOATENBHOH
WNuBapnaHTHBIE MHOT0O00pa3usl. paboTer, YCTHBIM
Kpaesas 3anaua. Teopema o OHpoc
CYILLIECTBOBAHUM YCTOMYMBOTO
Y HEYCTOMUYMBOTO




MHOT'000pa3uii COCTOSTHHS
paBHOBecHs (6e3
JI0Ka3aTebCTBA).

5 | IlocTpoeHust ”HBapHUAHTHBIX 1 1 1 6 3aaHus IS
MHOT000pa3uil COCTOSTHUS CaMOCTOSITETTLHOM
pPaBHOBECHSI CEJIOBOTO THIIA. paboTsl, YCTHBIN

OTpoc
6 | Hopmanpnas popma cucremsr (1 |2 |2 2
. 3aJlaHus IS

HEJIMHEHHBIX aBTOHOMHBIX .

CaMOCTOSITEITLHOM
Qg depeHIranbHbIX 6 .

. paboThl, YCTHBIN

YpaBHEHHIA B OKPECTHOCTH OIIDOC
COCTOSIHUSI pABHOBECHSI. P
Bcero 3a cemectp 8 |8 2 28

7 | Uenrpanpnoe MHOTOOOpazue |2 |2 |3
TIOJIOXKCHHST PaBHOBECHS
TUHAMHUYECKOHU CUCTEMBI.

Teopema o HIEHTpaTLHOM
3aJlaHus JIs

MHOT000pa3uu (0e3 .

CaMOCTOSITEIILHOU
JTIOKa3aTesIbCTBa). AJTOPUTM 10 9

paboThl, yCTHBIN
MTOCTPOCHHUS

OIpoc

mudepeHIaIbHOTO
YpaBHCHHUS ITOBEACHHUS
TPAaEKTOPUH HA IICHTPAILHOM
MHOT000pa3uu.

8 | JlokanbHble OUdypKauu 2 2 3 3aaHUs IS
COCTOSIHUSI pAaBHOBECHSI. 10 CaMOCTOSITEITLHOM
budypkanus AnnpoHoa- paboThI, yCTHBIN
Xomda. 0IIpoC

9 | Ilepmommnueckue Tpaekropuu. (2 (2 |1

3aJlaHus JJIs
OTtobpaxenue [lyankape. .
CaMOCTOSITEITLHOM
Henoasumxuas Touka. 10 .
paboThl, yCTHBIN
MynbTUILUITMKATOPBI. OIPOC
I"'oMoknMHMYECKask TPACKTOPHSL. p
10 | OcobOeHHOCTH HETMHEHHBIX 2 2 ]2
. 3aJIaHus JIs
O0TOOpaXEHHI B OKPECTHOCTH .
. CaMOCTOSITENTLHOM
HEIOABUKHON TOUYKH. 12 .
. . paboThI, yCTHBIN
YcTolWYnBbIE U HEYCTOMUNBEIE
oTpoc
MHOT'000pa3usi.
Bcero 3a cemectp 8 |8 2 42
0,5 DK3aMeH
HUTOIO 108 |16 |16 6 105 [70

5. O6pa3oBaTesibHbIe TEXHOJIOTHH, B TOM 4YHcJe TEXHOJIOTHH IJEKTPOHHOr0 00y4eHHs M
AUCTAHIMOHHBbIEe 00pa3oBaTe/bHbIe TEXHOJIOTMH, HCHOJb3yeMble MNPH OCYLIEeCTBICHUH
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

CoueraHue TpPaJUIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTUH B (Qopme Jnekuud u
CEeMMHAPCKHX 3aHATHUH, TOMAITHUX PadOT U MPOBEJCHNE KOHTPOJIBHBIX MEPONIPUATUI (IK3aMeHa).

B xone ocBoeHus nucuuiuinHbl «HeauHeHass AMHAMHUKAY CTyACHTaM HeO6XO,Z[I/IMO
YCIICHIHO BBIACPKATH CICAYIOIINUEC UCITBITAHUA:
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* 9K3aMeH, coAepKalluii BOIPOCH! U 3a7ja4u Kypca.

Kpome Toro, Bea€rcst KOHTPOJIb 3a OCEAaeMOCThIO 3aHsaThil. [litoxas nocemaeMocTsb
ycyryOJsieT oJI0KeHHe CTYACHTA, IJI0X0 CIPaBUBILErOCs ¢ TEKYLUMH UCIBITAHUSMU.

6. IlepeyeHb JIMIIEH3HOHHOr0 M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
o0ecrneyeHusi, HCMOJIb3yeMOro MNPH OCYLIECTBJIEHHH 00pa3oBaTelIbLHOIO IMpolecca [0
AUCHUILINHE

[IporpamMMHOe oOecrieueHue sl CO3/IaHus U JICMOHCTPAIlUHU TPE3CHTAIINH,
WJUTIOCTPALIMI 1
JIPYrUuX Y4eOHBIX MaTEPHAJIOB:

— Microsoft Windows (B cocrase Microsoft Imagine Premium Electronic Software
Delivery).

— Microsoft Office Std 2013 OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft
Open License Ne0005279522.

— Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.
— Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb COBpeMeHHBIX NPO(ecCHOHAJBHBIX 0a3 JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NIPH OCYLIEeCTBJIEHHH 00pPa30BaTeIbHOIO MpoLecca 1o
AUCHUILINHE

B npouecce ocyiecTBiieHus: 00pa3oBaTeNbHOrO MpoLecca Mo AUCHUILIMHE UCTIONIb3YHOTCS
«ABTOMaTU3UpPOBaHHAs OonbmoTeyHO-nHYOPMAITHOHHAS cucrema «BYKHU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOW ¥ /IONMOJHHUTEJIbHOW Yy4eOHOIl JUTepaTypbl, PpPecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUMKAUMOHHON ceTH «MHTepHeT», peKOMeHAyeMbIX sl
OCBOCHUS M CHHUIINHBI

a) OCHOBHas JUTepaTypa:

1. [uneuukoB JLIL., unpaukoB A.JI., Typaes [I.B., Uya JI. MeTonsl KauecTBEHHOI
TeopuH B HeMMHEHoW nuHamuke - KU (2003).

2. Iunpnauxos JLII., HluneuukoB A.JI., Typaes [I.B., Uya JI. MeTonabl kauecTBEHHOMN
TeoOpHH B HelMHeHHO# nuHamuke.. Yacts 2-MIKU (2009)

3. Apnouba B.M. JlononHuTenbHbIE rIaBbl TEOPUU OOBIKHOBEHHBIX U] PepeHInantbHbIX
ypaBHeHnuii. M.: U3-Bo Hayxka, 1978, 304 c.
B) JIOMOJIHUTEJIbHAS TUTEpATypa:

1. IMammc K., Iu Meny B. 'eomerprueckas teopust fuHaMudeckux cucremM. M.: M3-Bo

Mup. 1986. 301 c.

B) pecypchl cetu «MHTEpHET»

OnekTpoHHas 6ubaroTeka yueOHbIX MaTepuanon SApl'yY

OnexTpoHHbIN apxus Apl'Y

OnekTpoHHbI katanor Hayunoit 6ubanorexu SApl'Y um. I1.I.[lemunosa
MaremaTtrueckue KypHaiibl 6a3sl SCOPUS

Marematrueckue xypHaibl 0a3sl Mathnet

9. MaTepuaabHO-TeXHHYeCKas 6a3a, He0OXoAMMasi IS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npouecca no JMCUMIInHe



MarepuanbHO-TeXHHUECKas 0a3a, He0OXOoAUMast ISl OCYIIECTBICHUSI 00pa30BaTEIHLHOIO
npoliecca 1o AUCLUILIMHE BKIIIOYAET B CBOM COCTAB CHELMATIbHbBIC TIOMEICHUS:

-y4eOHbIe ayTUTOPUU JUTSI IPOBEICHUS 3aHATHI JIEKIMOHHOTO THUNA M MPAKTUYECKUX 3aHATUI
(cemuHapoOB);

- yueOHbIC ayTUTOPUHU JJISl IPOBEACHHS TPYIIIOBBIX U UHIAWBUAYAIBHBIX KOHCYIbTALIUH,

- yueOHbIe ayTUTOPUHU JJIsl IPOBEICHUSI TEKYILLEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalluy;
-IOMEIICHHS U1 CAMOCTOSITEIbHOI PabOTHI;

-IOMELEHNUs ISl XpaHEHUs M NPO(YUIAKTUUECKOro OOCIYKHBaHHUS TEXHUUYECKHX CPEICTB
00y4eHusl.

ITomemieHuss A caMOCTOSITEIbHOM pabOThl O0YYarOIUXCs OCHAIIEHbl KOMIIbIOTEPHOMH
TEXHUKOH C BO3MOXKHOCTBIO TMOAKTIOUEHHs K cetn «MHTepHeT» M obecrnedeHreM J0CTyIa B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEly OpraHU3aluu.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayAMTOPUHU OOJbIIE JIMOO PaBHO CIHCOYHOMY
COCTaBy IOTOKA, a B ayAUTOPUH JJIs IPAKTUUECKUX 3aHATUH (CEMMHAPOB) — CIUCOYHOMY COCTABY
rpynmbl 00y4aronuxcs.

ABTOp:

[Tpodeccop kadeapsr

MaTEeMAaTHYECKOTO MOJICITHPOBAHWS,

JIOKTOp (U3.-MaT. HayK, mpodeccop Errenwuii [TaBnoBuy KyOsImkuH



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«HesnHelHAasA IMHAMHUKA)

DoH/1 OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. Tunosble KOHTPOJIbHBIC 3aaHus U UHBIC MaTCPpHAJIbI,
HCIIOJIB3YCMBIC B ITPOILIECCE TCKYLICT'O KOHTPOJIA yCIICBACMOCTHU

IIpumep 3a0anus, npeodnazaiouecocs Ha IK3ameHe
1. CocrosiHMe paBHOBECHSI HETMHENHON aBTOHOMHOW CUCTEMBI CEIJIOBOIO TUIIA.

Mmuoromepnsbiii cinydail. KpaeBas 3amada. Teopema o cyniecTBOBaHUM YCTOMYHMBOTO U
HEYCTONYHMBOrO0 MHOTOOOpa3Hii.

2. [TocTpouTh ¢ TOYHOCTBIO IO KYOUYECKUX CIaraeMbIX yCTOMYMBOE M HEYCTOMYUBOE
MHOT000pPa3usi B OKPECTHOCTH HYJICBOTO IOJIOXKCHUS PABHOBECHS CIICIYIOIIEH CHCTEMBI
nuddepeHInaTbHbIX YPaBHEHHIMA

= —5u-+vtanvcosu,
v = 2v + sinusinhu ({1l 4+ v)v¥ = 2v + sinw sinhw {1 + v).

2. Cucok BOMPOCOB | (WJTK) 3aJaHHi U151 TIPOBEICHHSI TPOMEXKYTOYHOM aTTeCTAI[IH

Bonpocs! k 3k3amMeHy
1. Henuneitnsie nuHnaMmuueckue cuctembl. OCHOBHBIE onpeneneHus. ®a3zoBoe

IIpOCTpaHcTBO. TeopeMa o CylecTBOBAaHUU M €IMHCTBEHHOCTH PELLEHUS 3a1a4u
Komu cucrembl HeMMHEMHBIX aBTOHOMHBIX T epeHINaTbHBIX YPaBHEHUH.
Teopema o HENPepBIBHOM 3aBUCUMOCTH PELLIEHUH OT Ha4yalbHBIX YCJIOBUN U
napametpoB. Teopema o AuddepeHInpPYEMOCTH peIIeHHH 110 HayaIbHBIM YCIOBHIM
u napaMeTrpam (GopMyIHPOBKY U KOMMEHTAPUN ).

2. TlomoxeHust paBHOBECHS HEJTMHEHHOW aBTOHOMHOW CHCTEMBI Au(depeHIratbHbIX
ypaBHeHul. JInHeapu3oBanHas cucrema. Matpuia Skoou. Teopema 06
YCTOMYHUBOCTH 110 TIEpBOMY NIpuOmmkennto (popmynuposka). Kpurepuii Payca-
I'ypsuna (hopmynupoBka).

3. KauecTBeHHOE HcceioBaHUE IBYMEpHOU JIMHEHHON cucteMbl ypaBHeHHH. Citydan
y3Ia, ce/uia u okyca.

4. KauecTBeHHOE UCCIIeZIOBAaHUE TPEXMEPHON JIMHEHHOM cucTeMbl ypaBHeHul. Ciydyan
y31a, pokyca, cea, ceno-pokyca.

5. MHoromepHble nHelHbIe cucTeMbl. CTpYKTypa pelieHui B ciiydae IpOoCThIX
KOpHEH, B ClIy4ae KpaTHBIX KOPHEH.

6. Tomomornveckas kiaccupuKkaius rpyobIxX MOJ0KEHUN paBHOBECHS. Y CIIOBHE
SKBUBAJECHTHOCTH HEJINHEWHONW aBTOHOMHOM CHCTEMBI B OKPECTHOCTH MOJI0KEHHS
paBHOBecHs ee JnHeitHol yactu. Teopema ['poOmana-XapTMaHna (hopMyIUpOBKa).

7. Tomonoruveckas 5KBUBAICHTHOCTb IMHEUHBIX CUCTEM.

8. CocTosiHue paBHOBECHS HETMHEHHONH aBTOHOMHOW CHCTEMBI CEeJIJIOBOTO THUIIA.
JIByMEpHBI Ci1y4ai.

8



10.

11.

12.

13.
14.

15.

CocTtosiHue paBHOBECHUS HEIMHEHHON aBTOHOMHOM CUCTEMBI CEIJIOBOTO THUIIA.
MHmuoromepHslii ciaydail. Kpaesas 3agada. Teopema 0 CyleCTBOBaHMM YCTOWYMBOTO
Y HEYCTOMYMBOr0 MHOT00Opa3uii.

Cocrosinue paBHOBECHsI HETMHEWHON aBTOHOMHOW CHCTEMBI CEIJIOBOTO THUIIA.
AJTOPUTM MOCTPOEHUS YCTONYNBOTO U HEYCTOHYMBOTO MHOTOO0Opa3uii.
HopmanbHas ¢popma cucteMbl HETMHEHHBIX aBTOHOMHBIX JU(hepeHIInaaIbHbIX
YPaBHEHU B OKPECTHOCTH COCTOSIHUS PABHOBECHSI.

LenTtpansHoe MHOTOOOpa3ue. TeopeMa o eHTpaIbHOM MHOT000pa3uu
(dbopmynupoBKa). AJITOPUTM ITOCTPOCHHSI IICHTPATLHOTO MHOTO00pa3usl.
JlokanbHble Ou(ypKaUKU COCTOSTHUS paBHOBecusi. budypkamnus AuaponoBa-Xorda.
[lepuonnueckue tpaekropuu. Orodpaskenue [lyankape. HemoaBmxkHas Touka.
MynbTUIUIMKATOPBL. [ OMOKIMHUYECKAs TPACKTOPUSL.

OcoOeHHOCTH HEMUHEWHBIX OTOOPaXKEHUH B OKPECTHOCTH HETIOIBUKHOM TOUKH.
YcroitunBbIe U HEYCTOMYHMBBIC MHOTO00Opa3usl.



IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«HesnHelHAasA TMHAMUKA)

MCTOIII/I‘-ICCKI/IC YKazaHud 1JIsl CTYACHTOB I10 OCBOCHHMIO JTUCITUIIJIHNHBI

CryaeHnTam npemyiaraeTcsi M3y4uTb HE TOJIBKO PEKOMEHJIOBAHHYIO JIMTEpaTypy, HO U
BO3MOJKHBIE JIOIIOJHUTENIbHBIE UCTOYHMKHU (HANPUMEP, HAy4YHBIE CTAaTbU), Ha KOTOPBIE MOXKET
yKazaTh MpernojaBaTelib. JTa padoTa Mo OoybIIeH 4YacTH MOKET BBINOIHITHCS CTYAEHTaMU
WHJUBHIYaJILHO, II0J] PyKOBOACTBOM IIPENOAaBaTeNsl.

B npornecce ocBoeHUS AUCHUILIUHBI O0yYarolIHecs BBINONHSIOT KYypCOBbIE pabOThI,
KOTOpbIE SIBJISIOTCS BaKHbIM 3TarioM Hanucanuss BKP nHa 4-m kypce. Bonpockl, cBsi3aHHbIE ¢
BBINIOJIHEHHEM KypcoBoi padotsl 1 BKP, odopmienrem TekcToB, pa3HOOOpa3HbIE BOMPOCH! O
BBICTYIJICHHIO HAa 3allUTax OJTUX palboT, BIOJHE LENeco0Opa3HO 3ajaTh IPEroIaBaTelio
JUCUUIIMHBL. BOoNblIyl0 TOJIb3y IPUHECET BBICTYIUICHUE HA CEMUHApEe WM CTYJIEHYECKOU
(MononexHoi) koHpepenuu. Tema ToKIana sl BHICTYIJICHHUS BIIOJTHE MOXKET OBITH CBsI3aHA C
TEMaTUKOI MPHUKIAIHOTO (QYHKIHMOHAIBHOTO aHalW3a U CMEKHBIMH HAayKaMH, B TOM YHCIE, C
KOMITBIOTEPHOM pealn3aluell alrOpuTMOB allpOKCHUMANMKU. Takol pacIIMpPEeHHBIM MOAXOI K
OCBOCHHIO MaTepualia JUCIUILTUHBI MOXKET OBITh BEChMa I0JIE3E€H CTYICHTaM.

OTmeTHM, HaKOHEI, BaXHOCTb CAMOCTOSITENbHOM  paboThl HaJ MaTeMaTH4YeCKHUMHU
JoKa3arenbcTBaMU. VIMEHHO /10Ka3aTenbCTBa, a HE (POPMYIMPOBKHU PE3yIbTATOB, COCTABISAIOT
CyTb MaTeMaTHKHU. JloKka3aTeabHbIN CTHIIb MBIIUICHUS BBIIEISAET MaTeEMaTUKA U3 IPEICTaBUTEIEH
MHOTHX APYrux Mpogeccuii, * MMEHHO JTOKa3aTeIbCTBA HAWOOJEE IOJIE3HBI JUIS TIOBBIIICHUS
CTENEHU MaTeMaTu3aluu MblnuieHus. He ciaexyer aymars, 4To, IpoCiaylaB JOKa3aTelbCTBO Ha
JIEKLIMH, BBl €T0 MTOJIHOCTHIO MOHSUIM U ycBouu. [lonpoOyiiTe ero BOCIpOU3BECTH - KaK IIPaBUIIO,
BbI BCTPETUTECH CO 3HAUUTEIbHBIMU TPYAHOCTSMU. B 3TOM HET HUYEro HEOOBIYHOTO.

1o HamieMy MHEHUIO, JaXKe B KaXJI0M IIPOCTOM Ha BUJ I0KA3aTEIbCTBE 3aKOAUPOBAHBI TE
OTKPOBEHUSI, HAXOAKH U OTKPBITUS, KOTOPbIE ObUIM CIENaHbl €ro aBTOPOM MHOTO JeT Hazan. U
XOTS OHM CIJIa’KEHbI MPU U3JI0KEHUU Ha JIEKIIMU WM Ha CTpaHUIax y4eOHUKA, OHU CYIIECTBYIOT
U TpeOyrT ocMmbicieHus. Kaxaplii ckayok B MO3HAHWUU, CACNAHHBIM JaBHBIM-IaBHO YUYEHBIM-
MAaTE€MaTUKOM JIOJKEH UMETh CBOE OTPAKEHHE B TOJIOBE M3YYAOIIErO 3TOT MPEAMET MHOIO JIET
cinycrs. I[looromy maremaTuka TpyaHa HE TOJIBKO JJI TBOPYECTBA, HO M Ui U3y4yeHus. B
WU3BECTHOM CMBICIIE U3YYEHUE MATEMATHKU CaMO SIBJISIETCS TBOPYECTBOM, TOJBKO TBOPYECTBOM
i ce0s. TpyqHOCTh MaTeMaTH4YecKOro 3HaHHWsS MMEET U JAPYrylo CTOPOHY: MaTeMaTH4ecKHe
UCTHHBI YCTOMYMBBI, HENIEPEMEHYUBBI U Ja)K€ BEYHbI. DTO OYEHb NPUBJIEKATEIbHOE KaueCTBO
Hallen HayKH.
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