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BBenenue

[IporpaMma BCTYyNUTENBbHBIX 3K3aMEHOB B ACHHUPAHTYPY MO HAMPABICHUIO
noarotoBkun 01.06.01 «Marematnka u Mexanuka HampaiaeHHocTw» 01.01.02.
HNuddepennmanpuble ypaBHEHHUS, JIMHAMUYECKHE CHUCTEMbl M ONTUMAaJIbLHOE
yIpaBJIEHUE, COCTaBJI€Ha B COOTBETCTBUM C IIporpammoii —MuHHUMYyM
KaHAuAaTCKoro sk3ameHa no HampariaeHHocTH 01.01.02 -Jluddepenunanbabie
ypaBHEHUS, AUHAMUYECKUE CHUCTEMbl U ONTHUMAJIBHOE YMpaBJeHUE U y4eOHBIM
mwiaHoM ®I'BOY BO «YeueHckuii rocy1apCTBEHHBIN YHUBEPCUTET» 10 OCHOBHOM
npodeccuonanbHol oOpazoBarenbHoil mporpamme (OIIOIl) mo mnporpamme
MOJATOTOBKH KaJIpOB BhICIIEH KBATU(UKAIIUHN.

[Iporpamma Ga3upyeTrcss Ha CIEAYIOIIUX IUCHUIIMHAX: MareMaTuyecKkuit
ananmus, J(uddepeHunanbapie ypaBHEHUS, YpaBHEHUS MaTeMaTU4YECKOW (PU3HKH,
YpaBHEHHS B YaCTHBIX NPOU3BOJHBIX, Ajrebpa, DYHKIMOHAJIBHBIM aHAJU3,
Metoasl BbumciieHud, IlpukiamHple BOMPOCH (PYHKIIMOHAIBLHOTO aHAIN3a,
OCHOBBI MaT. CTaTUCTUKU U TEOPUU BEPOSITHOCTH.

|. OcHoBHBIE pa3aeibl

1. DyeMeHTBI JIMHEHHOH aJIredphl

JIuneliHbIE TPOCTpPAHCTBA W KX NOANPOCTpaHCTBA. basuc, pa3MepHOCTH.
Martpuipl, onpenenurenu. CoOCTBEHHbIE 4yuCiIa U COOCTBEHHBbIE BeKTopa. Panr
matpuiiel. Teopema Kponekepa — Kanennu. bunvneiaslie 1 KBapaTUYHbIC (DOPMBI.
[IpuBenenue kBaapaTUYHBIX (popM K HOpManmsHOMY BUAy. [IpuBeneHne MaTpHIlbI
JUHEWHOT0 oreparopa K KOpIaHOBOU dopme.

2. J1eMeHTbl MATEMATHYeCKOT0 AaHAJIU3A

PaBHomepHas CXOJJUMOCTh MIOCJIEeN0BATEILHOCTEN byHKIHMHA 1
(GYHKITMOHAIBHBIX PSJIOB.

Nurterpan Pumana, yciaoBus uHTerpupyeMoctu GpyHkuuu no Pumany.
Nurerpan Jlebera (ocHOBHAsi KOHCTPYKIUSA U OTIWYHUE OT UHTEerpana Pumana).

Psanp1 @ypbe 1 UX CXOAUMOCTb.

Tonosornueckue, METPHUUYECKHUE, HOPMHUPOBaHHBIE 1 OaHaXOBBI
npoctpancTBa. [IpumMepsl. ['mib0epTOBBI IpoCcTpaHCcTBa. TpU OCHOBHBIX MPUHIIUIIA
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JUHEWHOro (YHKIIMOHATBLHOIO aHaiau3a (Teopembl XaHa — baHaxa, NpUHIMI
PaBHOMEpPHOW OTpaHUYEHHOCTH, Teopema baHaxa o0 oOpaTHOM ormeparope).
KommakTHble W BHOJNHE HENpEpPhIBHBIE oOneparopsl. [IpuHOIUN CHUMAKOMIMX
0TOOpakeHUH.

OYHKIUHA KOMIIEKCHOTO TIEPEMEHHOT0, UX TuddepeHIupyeMOoCTb.
[Tpumepsl. Kondopmubie 0TOOpaskeHHUS.

Teopema Ko 00 unTerpasie no 3aMmkHyToMy KoHTYpy. MHTerpan Komu.
Psaner Teitnopa u Jlopana. M3onupoBanHbie 0cOObI€ TOUKH.

BpryeTsl 1 X CBOMCTBA.

Cxema bepnymnu. Teopema Myaspa-Jlamiaca.

3akoH Oonbliux uncen. LlenTpanbHas npejenabHas Teopema.

3. InddepenunaibHble ypaBHEeHHSs

Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTH pelIeHUs 3anaun Komwm s
CUCTEMBI OOBIKHOBEHHBIX nupPepennmanbubix ypaBHenuit (Ilukapa). Teopema
[leano (6e3 noka3zatenbctBa). Teopema o mponokeHun pemenus. Cryyai
JIMHEWHBIX YPABHEHUM.

Teopema 0 HenmpepbIBHON 3aBUCUMOCTU U TUPHEPEHITUPYEMOCTH peLICHUMN
110 HAYAJIbHBIM YCJIOBUSAM M IIapaMeTpaM. Y paBHEHUS B BapHalUsX.

JIuneiinbie cucteMbl. Onpenenurens Bponckoro. Teopema JlnyBuimis mist
ypaBHEHUM 2-ro nopsaka. MeTo Bapralii MOCTOSIHHBIX.

Pemenne cucteM TUHEHHBIX ypaBHEHUHN € MMOCTOSSHHBIMU KO3 (DHUITUECHTAMHU.

Pemienne 3amaum Komwm g ypaBHeHUss 1-ro mopsigka € YacTHBIMH
MIPOU3BOAHBIMH.

YpaBHEHHsI C YaCTHBIMM NPOU3BOAHBIMU. [lopsAmoOk cucTemMbl ypaBHEHHUHU.
XapaKkTepUCTUKH CHCTEM YypaBHeHU 1-ro mnopsaka. HopmanbHble CHCTEMBI
ypaBHeHui u 3a1a4a Komu. Teopema Ko — KoBanesckoii (0e3 moka3aTenbCTBa).
Knaccudpukanusa nuHEHHBIX ypaBHEHUM 2-TO0 MOpsAAKAa U UX MPUBEIEHHUE K
KaHOHUYECKOMY BHIY.

OcHOBHBIC ypaBHEHUS MaTeMaTH4deckod ¢u3uku. [locTaHOBKM HadambHO-

KpacBbIX 3a/1a4.



Pemenne cMmemaHHbIX 3aJad A BOJIHOBOI'O YPaBHEHHS W ypPaBHEHHS
TEIJIONPOBOTHOCTH METOJIOM pa3/ielieHHs IepeMeHHbIX (MeTo1 Dyphe).

dynaaMeHTanbHOe pellenue ypaBHeHus Jlamnaca. @ynkuusa ['puna 3anauu
Jlupuxie u ee CBOMCTBA.

["apMoHnyeckne (QyHKIIMM U UX CBOMCTBA: TEOpPEMa O CpPEIHEM, IMPHUHIIMII
MakcumyMa, TeopeMa JlnyBuiisa, TeopemMa 00 yCTpaHUMOCTH OCOOEHHOCTH.

3agaun upuxne u Helimana s ypaBHeHus Jlamnaca. EAMHCTBEHHOCTH
pELIeHUs U YCIOBUS Pa3peliuMOCTH.

[TpuHIIMN MakcUMyMa AJi1 YypaBHEHUs TEIIONPOBOJHOCTU. Perienue 3agaun
Ko B pa3nuuHbIX Ki1accax HadaJIbHBIX (PYHKIUH.

Pemenne 3amaum  Komm a5 BOJHOBOIO — ypaBHEHUS  METOJOM
npeobOpazoanuss dypre. Dopmynsr Jlamambepa, Ilyaccona, Kupxroda, wnx
(bu3nYeCKHil CMBICI.

IpoctpancTtsa Cobonesa H'(Q) u ux cpoiicTaa.

OO60011IeHHBIE pelIeHUsT KPAaeBbIX M Ha4aJIbHO-KPAEBbIX 3aa4 JJIsl TMHEHHBIX
YpaBHEHH 2-TO MOpsiAKa OOIIEro BHA: AITUNTHYECKOT0, THNEpOOTIMYECKOro U
napabonuueckoro. [Ipumenenue merona ["anépkuna.

UucneHHsie METObI peleHus 3aaa4 U1t OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHH: Oinepa, Pynre — Kyrra, Amamca, cTpenbObi,
IPOTOHKH.

UYrcrieHHbIE METOIbI PEIICHUs 3a7a4 MaTeMaTH4ecKod (hu3uku: Oeryiiero
cyeTa (TunepOoIuYeCKre ypaBHEHHUS ), IBHBIC M HESIBHBIC CXeMBbI (ITapaboinuecKue
ypaBHEHHSI ), UTEpALIMOHHBIE MeTOIbI (YpaBHEHUe Jlamaca).

4. JlnHaMuYecKHe CHCTeMbI U ONITUMAJIbHOE YIIPABJICHHUE

OO6mue cBoiicTBa nuHaMU4ecKkuX cucteM. OcoOble TOUKH JIMHEHHBIX CUCTEM
Ha TJIOCKOCTH. Y CTOMYMBOCTH MO JISITyHOBY.

[IpocTeiimme 3amauM BapUAIIMOHHOTO UCYHUCIEHUA. 3agada Jlarpanxa.

JlocTaTouHble ycioBus ciaadoro skctpemyma. [Ipuniun makcumyma [lonTpsaruna.



I1. Bonpocsl nporpaMmMbl BCTYNIUTEJIbHOI0 3K3aMeHA B ACIIUPAHTYPY
. duznyeckue 3a1auu, NpuBoAAIIME K U PEepeHIHaTbHBIM YPABHEHUSAM.
. OcHOBHBIE OHATHUSA U OoNpeeaeHUs Teopuu AU hepeHInaIbHbIX YPaBHEHUN.
. Jlemma 00 3KBUBAJICHTHOCTH YPAaBHEHHUS N - TO MOPSAJIKA HOPMAIbHON CUCTEME.

. Jlemma 00 3KBHBaJIECHTHOCTH 3a7auu Kol HHTErpaqbHOM ypaBHEHHUIO.
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5. Jlemma I'ponyosna - bemnmana.
6. YpaBHeHUe C pa3eNsOIUMUCS TEPEMEHHBIMU.

7. OnHOPOIHBIEC YPABHEHUS.

8. O060011IeHHbBIE OJHOPOIHBIE YPABHEHHUS.

9. JluneliHble ypaBHEHUS TIEPBOTO MOPSIIKA.

10. VYpaBuenue bepuymnnu, ypaBHenust Pukkatu.

11. VpaBHeHus, TOMyCKAIOIIUE TOHWKEHUE TTOPSJIKA.

12. Tlocnencteus Teopemsl [Tukapa qis cucrem nuddhepeHInaIbHBIX YpaBHEHUH.
13. TlocnencrBus Teopemsl [Tukapa mis qudpepeHImanbHbIX YpaBHEHHUH N - TO
NOpsIKA.

14. IlponoikeHue pelieHril HOpMAJIbHBIX CUCTEM.

15. CymiecTBOBaHME U MOBEJECHNUE HENPEPBIBHBIX PEIICHUM.

16. Teopema cyliecTBOBaHUS U €AMHCTBA JJIsl TUHEHHBIX KOMIUIEKCHBIX CUCTEM.
17. Teopema cyniecTBOBaHUS U €IUHCTBA JJISI JIMHEHHBIX KOMILIEKCHBIX
yYpaBHEHUH.

18. CpolicTBa pemieHui 0JTHOPOTHBIX TUHEHHBIX CUCTEM.

19. ®dynnameHTanbHasg cucTeMa pelieHui U pyHIaMeHTaIbHas MaTpHIla, UX
MIPUMEHEHHE.

20. CpoiicTBa pelieHnui HEOJHOPOIHBIX TUHEHHBIX CUCTEM.

21. Marpuna Komm u ee npuMeHeHue.

22. CBoiicTBa peIIeHN OTHOPOIHBIX TUHEHHBIX YPAaBHEHUH N - TO TIOPSJIKA.

23. dyHmaMeHTaIbHAS CHCTEMa PEIICHUH U €€ TPUMEHEHHS.

24. CpoiicTBa pelIeHU HEOJHOPOIHBIX TUHEHHBIX YPABHEHHI N - TO MOPSIKA.
25. Oynknus Komm u ee mpumeHeHue.

26. dyHmamMeHTaNbHASI CHCTEMAa PEIISHUHN OTHOPOIHBIX JTMHEHHBIX



nudepeHManbHbIX YPABHEHUH N - TO TOPSAKA C TOCTOSHHBIMU

K03 pueHTamu.

27. Metoa HeomnpeeneHHbIX KOG (PUITMEHTOB [IJIsl pElIeHUs HEOTHOPOIHBIX
TUHEWHBIX AU PepeHITnaTbHbIX YPAaBHEHUNN - TO TOPSIIKA C TOCTOSTHHBIMU
K03 PUIIMEHTaMH 1 KBa3UIIOJMHOMHUAIBHOM MPaBON 4acCThIO.

28. OnHOpOJHBIE TMHEHHBIE cucTeMbl UG hepeHInaTIbHbIX YPaBHEHUIIC
MOCTOSIHHBIMU KO3 (pULIIEeHTaMHU.

29. OyHKIUU OT MAaTPUIl U UX IPUMEHEHHE K cucTeMaM JuddhepeHInaIbHbIX
YPaBHEHUM.

30. PaznosxeHne MaTpuYHON SKCTIOHEHTHI B CTEIIEHHOU Psi.

31. ®yHaaMeHTaIbHOCTh MATPUYHOM 3KCIOHEHTHI. CTpyKTypa yHAaMEHTaIbHON
MaTpPHIIBI.

32. OcoOble TOYKM JTUHEHHBIX CUCTEM AU(depeHIIUANTbHBIX YPaBHEHHIA.

33. Teopema dioke - JIamyHoBa.

34. Teopema 0 MyJIbTUILUIMKATOPBI IEPUOIUUECKON CUCTEMBI, CIIEJCTBUE.

35. Teopema o nepuoaUyYecKue PEIICHHs JIMHEHHONW HEOJHOPOIHOM CUCTEMBI.
36. YnpapnsieMOCTh JMHEHHBIX CUCTEM C TIEPEMEHHBIMU KO3 PUIIueHTaMu.
37. YnpapnsieMOCTb JUHEHHBIX CUCTEM C TTOCTOSTHHBIMU KOA(h PHUIIeHTaMH.
38. CraOunuzanus TUHEHHBIX CUCTEM.

39. CgoiicTBa pelieHni KpaeBbIX 3a1a4.

40. ®dynkus ['puHa ¥ ee MpUMEHEHHE.

41. YcToHYuBOCTh pEUICHUN TUHEUHBIX CUCTEM C IEPEMEHHBIMU

Kodh purreHTamu.

42. YCTOWYMBOCTH PEIICHUN TUHEHHBIX CUCTEM C MMOCTOSTHHBIMU

Kodh purreHTamu.

43. YCTOWYHNBOCTh PEIICHUN HEMMHEHHBIX cUcTeM. Teopemsbl JIsmyHoBa 00
YCTOWYMBOCTH, ACUMIITOTUYECKOW YCTOMUMBOCTHA U HEYCTOMYMUBOCTH.

44. TlepBslii ¥ 00N UHTETPATBI CUCTEMBI AU (DepeHIInaTbHBIX YPaBHEHHH.
CBs13b 00111€T0 UHTErpajia ¢ PEUICHUSIMHU CUCTEMBI.

45. JIuneiinblenuddepeHunanbHble YPaBHEHUSIC YACTHBIMU MMPOU3BOIHBIMHU



MEPBOro MOPSAKA.
46. KBazununeiinplenuQdpepeHuuanbHble ypaBHEHUSC YaCTHBIMU TPOU3BOAHBIMU

ICPBOIO MOPAIAKA.
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Cnucok MHTEePHET-PECYPCOB:

Ne HaumenoBanue nporpaMmmHoro odecredeHus / K
OMITaHUA-TIPOU3BOAUTEIID, T'OJ]

n/m ccbuika Ha MIHTepHEeT-pecypce

1 2 3

1 MATLAB / http://www.mathworks.com Mathworks, 2012

2 Intel Fortran Compiler / http://www.intel.com Intel, 2012

3 | Microsoft Visual Studio / http://www.microsoft.com Microsoft, 2012

4 ANSYS / http://www.ansys.com ANSYS, 2012

5 ABAQUS/ http://lwww.3ds.com SIMULIA, 2012

6 CTAJNO / http://www.stadyo.ru 3A0 HUI] «Crta/IluO», 2012

7 SCAD / http://lwww.scadgroup.com SCAD Soft, 2012
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