degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Huddepennmanbapie ypaBHEHHS
10 HANPABJIEHHIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
NpoduJIb MOATOTOBKH: MaremaTrndeckoe MOICIUPOBAHNE U KOMITBIOTEPHbBIE TEXHOJIOTUH

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2

KBau(pukanus: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

4 (BeceHHwmil) - Dx3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6
KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4
[Iporpammy cocraBuin:

A.M. bumaes, 1-p ¢u3.-Mar. HayK, CTAPIINI HAYYHBIH COTPYIHUK, JTOIICHT
B.H. /luecnepos, a-p ¢u3s.-Mar. Hayk, podeccop, npopeccop

B.C. Huxonaes, -p TexH. HayK, nmpodeccop, mpodeccop

A.E. YMHOB, 1-p TeXH. HayK, ipodeccop, mpodeccop

B.1O. Jlybunckas, kanj. Quz.-Mar. HayK, JOUEHT

O.A. ITeipkoBa, kaHj. pu3.-Mar. HAyK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA
Hucuunnuna «AuddepeHunansabie ypaBHEHUD OTHOCUTCS K 6a3oBoi yactu OOl MOTU.

CoOTBETCTBYIONINI KypC TOIOBOM, YHTAETCs B TPEThbEM W YEeTBEpTOM ceMecTpax. B konme 3-ro cemecrtpa
npenycMoTper AudQepeHInpoBaHHBIA 3a4eT, a B KOHLE 4-r0 — 3K3aMEH, BKIIOYAIOMIMKA MHCbMEHHYIO U
YCTHYIO YacTH.

[IporpamMmma  AMCUMIUIMHBL ~ COAEPXKUT  CTAaHAAPTHBIE  pasfenbl  o0med  Teopud  OOBIKHOBEHHBIX
i depeHanbHBIX YPaBHEHHUH, SJIEMEHTHI TEOPUH JIMHEHHBIX YPaBHEHUH C YaCTHBIMU IIPOM3BOIHBIMH 1-TO
MOPAJIKA, @ TAKKE IIEMEHTHI BAPHALMOHHOTO UCUYHCIIECHUS.

CBezieHUSsI M HaBBIKH, TTOJTyYEHHBIE B PE3YyJIbTaTe OCBOCHUS TaHHON AUCLUILTUHBI, HCIIOJIB3YIOTCS B Kypcax
YpaBHEHUI MaTeMaTu4ecKod (QU3HKHM, TEOPETHYECKOM MEXAHUKU, [PU U3YyYEHUU JPYyruxX AUCLUILIMH

MaTeMaTu4CCKOIo u (1)I/I3I/I‘-ICCKOI“O IMUKJIOB.

1. lean u 3apa4n

Henp AucoMnInHBI
O3HAaKOMJICHHE CITylIarenieil ¢ ocHoBaMu An(epeHInaNbHbIX YPaBHEHUIH U MOATOTOBKA K M3Y4YEHHIO

JPYyTuX MaTreMaTH4ecKuX KypcOB — TEOpHHM (YHKUUH KOMIUIEKCHOTO IE€PEMEHHOI0, YpaBHEHHI
MaTeMaTHYeCKOM (PU3UKH, ONTUMHU3AINU U ONTUMAIBLHOIO YIIPaBIeHUs, (yHKIIMOHATIBHOTO aHAJIN3a U
Ap.

3agauM AUCUMIIHHBI
. NpUOOpeTeHNe CIyIIAaTeNIIMI TEOPETHYECKUX 3HAHUM M NPAaKTHYECKHMX HABBIKOB B 00IacTu
pemieHus npocredmux auddepeHunanbHbpIX ypaBHEHUH, TUHEHHBIX AuddepeHInanbHbIX ypaBHEHUHA
U CHCTEeM, 3ajlad BapHaIlMOHHOTO HCYHCIECHUS, HcciienoBaHus 3azad Komm, uccienoBaHuM 0CoOBIX
pEIIeHUH, MOCTPOCHHU W HCCIeNOBaHHUA (DAa30BBIX TPACKTOPHI ABTOHOMHBIX CHCTEM, HAXOXACHUS
IIEPBBIX HMHTErPajiOB M PEIIEHUs C HUX I[OMOLIbIO HEJIMHEWHBIX CUCTEM U YPaBHEHUH B 4YaCTHBIX
MPOU3BOIHBIX, PEILICHUS TMHEHHBIX YPABHEHUH U CUCTEM C MIEPEMEHHBIMU KO3 UIICHTaMU;
* TOATrOTOBKA CIyIIAaTeNed K U3yYEHUIO CMEXKHBIX MaTeMaTH4YECKUX TUCIUILINH;
* npuoOpeTeHHe HABBHIKOB B NMPUMEHEHUH MeTON0B Iu(p(depeHUUaNbHBIX ypaBHEHUNA B (QHU3UKE H
JPYTUX €CTECTBEHHOHAYYHBIX JUCLIUILIMHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BB 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOoeCCHOHAIBHBIX —3a1ay;
MOZBEpraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYI0 paboTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BATh MMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)



B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HaTh:
ITpocrefimme  Tunsl  auddepeHInaNbHBIX  ypaBHEHUH,  METOAbl  IOHWXKEHHUS  IMOpsAAKa
Qg QepeHIHaTbHBIX YPaBHEHUH.
OcHoBHbIE (OPMYIIBI OOIIET0 ¥ YaCTHOTO PEIICHHS JIMHEHHBIX CUCTEM U YPAaBHEHHMH C MOCTOSHHBIMU
ko3 punmenTaMu, onpeaeseHIue U CBOMCTBA MATPUYHOM SKCIIOHEHTHI.
VYenoBusl CyLIECTBOBAaHUS M €IMHCTBEHHOCTH pelleHus 3anaud Komm Juisi HOpMaJIbHBIX CHCTEM
I QepeHIanbHbIX YPaBHEHUH W Ui ypaBHEHHUS N-TO TMOPSAAKAa B HOPMajbHOM BHJIE, XapaKTep
3aBHCHMOCTH PEUICHUI OT HaYalIbHBIX yclIoBHiA. [loHsATHE 0CO0O0TO penieHuUs.
ITocTaHoBKY 3a1a4 BapHallMOHHOTO UCUUCIICHHUS.
OcCHOBHbIE MOHSATHA U CBOICTBAa (PAa30BBIX TPAEKTOPUH AaBTOHOMHBIX CHCTEM, KIacCU(PHKALUIO
TOJIOKEHUI paBHOBECHSI IMHEINHBIX ABTOHOMHBIX CUCTEM BTOPOTO HOPSAIKA.
ITonsiTHE TEpBOrO MHTErpasia HeMHEHHBIX cUCTeM IU(depeHINaIbHbIX YPaBHEHUH, UX IPUMEHEHHE
JUIsl PEIICHUH YpaBHEHMM B YACTHBIX IMPOW3BOAHBIX MEPBOrO MOPSAKA, YCIOBHUS CyIIECTBOBAaHUS U
€IMHCTBEHHOCTH pelleHus 3a1aun Kou ais ypaBHEHUS B YaCTHBIX IIPOM3BOJHBIX [IEPBOIO MOPSIKA.
CtpykTypy 0OLIero pemieHusi JUHEHHBIX CHUCTEM C MepeMeHHBIMH Ko3(dduumeHTamu, cBOMcTBa
ompenenutens Bponckoro, ¢opmyny JlnyeBmmisa-Octporpanckoro. CBoiicTBa Hyse pelieHui
mQQepeHIanbHbBIX YpaBHEHUH BToporo nopsizika (reopema Ll typma).

YMETB:
Pemats npocreiinme angdepeHnnanbHble ypaBHEHNS, IPUMEHATh METO/IbI OHMKEHUS TIOPSIKA.
Pemiats nvHeiiHbIE YpaBHEHUSI U CUCTEMBI C IIOCTOSTHHBIMHU KO3 GUIIEHTaMU, IPUMEHATH MATPUUHYIO
9KCTIOHEHTY K PELICHUIO CHUCTEM JIMHEWHBIX YPAaBHEHUH C TOCTOSHHBIMH KOG GHIINECHTAMH.
UccnenoBary 3amauy Komm. Haxomute ocoOble pelieHuss ypaBHEHHS NEPBOTO TOpPSIKa, HE
Pa3peleHHOI0 OTHOCUTEIBHO IIPOU3BOAHOM.
Nccnenoars pa3nuyHbIE 337a4d BApHALOHHOTO UCUHCIIEHUS.
Haxonuths mosoxeHus paBHOBECHs], CTPOUTH JIMHEAPU30BAHHbIE CUCTEMBI B OKPECTHOCTH IIOJIOKEHUM
paBHOBECHSI, ONPENENATh TUI TOJOKEHUS PaBHOBECHSI M CTPOUTH (ha30BbIE TPACKTOPUH JIMHEHHBIX
CHCTEM BTOPOIO HOpsAKA.
Haxonute nepBble nHTEerpaisl cucreM AuddepeHunanbHbIX ypaBHEHHN, TPUMEHSTD UX IJIS1 PELICHHUs
MPOCTEHIINX HENUHENHBIX CHUCTEM. Perars JIMHEWHbIE YPaBHEHHsI B YACTHBIX IPOU3BOJHBIX IIEPBOIO
MopAJIKa.
[Tpumensats ¢opmyny JInyBumnsa-OCTporpaackoro ¥ METOA BapHAIlMM IOCTOSHHBIX [UIS PELICHUS
YpaBHEHHUI BTOPOTO MOpsAKa ¢ MepeMeHHbIMU Kodddunuentamu. MccinenoBaTb CBOMCTBa pelICHHMA
i depeHIanbHBIX ypaBHEHUI BTOPOTo OpsA/IKa ¢ IOMOIIbio TeopeMsl L Typma.

BJIaJIETh:

JlorudeckuM MBIIIIEHHEM, METOJaMH J1I0Ka3aTeNbCTB MAaTEMaTHUECKUX yTBEPKACHHIA.

Haprikamu penienus u viccnenoBanus qudepeHITMabHBIX YPaBHEHUH U CUCTEM B MAaTEeMaTHYECKUX U
(UBNYIECKUX TPUITOKEHUSIX.

YMeHreM Nob30BaThCsl HEOOXOAMMOH JINTEpaTypoil.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [Ipocreitmme tunsl nuddepeHnnanbHbIX 14 16 15
ypaBHEHU
Jluneiinsie TuddepeHIanbLHbIe
2 YPaBHEHHUS U CHUCTEMBI C IIOCTOSHHBIMHU 16 14 15
ko3 punmenramu
3 DneMeHTHl BapUalMOHHOTO HCUUCICHHS 7 7 19
4 Uccnenosanue 3agaun Komm 5 4 14




ABTOHOMHBIE CUCTEMBI
Qg QepeHInanbHbBIX YpaBHEHUH

IlepBble  uwHTErpadbl U  JIMHCHHBIC
6 OHOPOJHBIE YpaBHEHUS B YaCTHBIX 7 5 19
MIPOU3BOIHBIX TIEPBOTO MOPSIKA

Jluneiinsie TuddepeHanbLHbIe
YpaBHCHUS. W  JMHEHHBIE  CHCTEMBI
7 N 4 7 19
nuQepeHIanbHblX  YpaBHEHUH ¢
nepeMeHHBIMU K0P PHUIHEHTaMH
Hroro yacos 60 60 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. Ilpocteitmme tunsl AuddepeHnrnanbHbIX ypaBHEHUN

OcHoBHble moHATHSA. [Ipocreiime THOBI ypaBHEHHWH TEpPBOTO TOPSAKA: YpaBHEHHS C
pa3leNSIOMMMHCS ~ NEPEMEHHBIMM,  OJHOPOAHBIE,  JIMHEWHBIE, ypaBHEHHUS B  IOJIHBIX
middepenmanax. MHTErpUpyromuii MHOXUTEIb. MeTON BBEICHUS MapamMerpa A ypaBHEHUS
[IEPBOrO TMOPsIIKA, HE Pa3peIIeHHOI0 OTHOCUTEIBHO NMPOW3BOAHONM. MeETOnbl MOHMKEHUS MOpsAIKa
i depeHManbHBIX ypaBHEHUH. Vcnonb3oBaHne OfHONApaMETPHUYECKUX TPy MpeoOpa3oBaHMit
JUT IOHWKEHUS nopsiika auddepeHunanbHbIX ypaBHEHHH.

2. Jluneiinble nuddepeHnnanbHble ypaBHEHUS U CUCTEMBI ¢ IOCTOSSHHBIMU KO3 GUIIEeHTaMU

@opmyna oOmiero pemieHuss JUHEHHOTO OJHOPOIHOTO YpaBHEHHMS n-ro mopsaka. OTbICKaHuUe
pElIeHNs] JMHEHHOTO HEOJHOPOJHOIO B cilydyae, KOrja MpaBas 4YacTb YPAaBHEHMS SIBIISETCA
KBa3UMHOTOWICHOM. YpaBHeHHe Ditniepa. MccnenoBanre KpaeBbIX 3a7ay ISl TUHEHHOTO YpaBHEHUS
BTOPOro MopsiAka (B 4aCTHOCTH, MpPH HAJUYMU Majoro napaMeTrpa MpH CTapuieid MpPOU3BOAHOMN).
dopmyna oO0miero peuieHus IJIUHEHHOW OJHOPOMHOW CHUCTEMBl ypaBHEHHN B CIlydae MPOCTHIX
COOCTBEHHBIX 3HAYCHHH MAarTpuibl KOA(QQHUIMEHTOB CUCTEMBI. TeopeMa O MPUBEICHUU MaTPHIIbI
TUHEWHOTro mpeobpa3oBaHusi K >KopaaHoBoi Qopme (06e3 mokazarenbcta). Popmyna o0mero
peleHus] JTMHEHHONH OJHOPOAHOM CHCTEMBI B Clydae KPaTHBIX COOCTBEHHBIX 3HAYCHHWH MaTpPHUIIbI
ko3 uuueHToB cucrembl. OTbICKaHHE PELICHUS JIMHEWHOW HEOIHOPOIHOM CHCTEMbI B CIydae,
Korga CBOOOJHBIC WIEHBI YpaBHEHUHM SBIAIOTCA BEKTOP-KBAa3UMHOTOWIeHaMu. MarpuyuHas
9KCIIOHEHTA M €€ HCIIOIb30BaHHUE Ul MOMy4YeHHs (popMyinbl OOILIETO pPelIeHus W pelIeHUs 3aJadu
Komm s nuHEHHBIX ONHOPOAHBIX M HEOOHOPOAHBIX cucteM. [Ipeobpazosanue Jlammaca u ero
IPUMEHEHHE K PpEIIeHHI0 JIMHEHHBIX Iu(QepeHInanbHbIX YPaBHEHMH C HOCTOSHHBIMU
ko3 punmeHramu.

Cemectp: 4 (Becennuii)
3. DneMeHTHI BapUAI[MOHHOTO UCYUCIICHHS

OcnoBuble noHsTHs. [IpocTeifinas 3amaya BapHaLlMOHHOTO HCYHUCIIEHUS. 3agada co CBOOOTHBIMHU
KOHIIAMU; 3aja4a Ul (yHKIIMOHAJIOB, 3aBUCSIINX OT HECKOJIbKMX HEM3BECTHBIX (YHKIMH, U 3a7a4a
i QYHKIHOHAJIOB, COAEPKAIMX MPOU3BOJHBIE BBICIIMX MOPSAKOB. M3omepumerpuueckas 3agadqa.
3anava Jlarpamxa.

4. Uccnenosanue 3amaun Ko



Teopema cyliecTBOBaHUS M €JUHCTBEHHOCTU peuleHus 3afadu Kowm [Uisi HOpMaJIbHBIX CHCTEM
Qg QepeHIanbHBIX YPaBHEHUH W UL YPaBHEHHUS N-TO MOPAJKAa B HOPMAJIbHOM BHE. Teopema o
IIPOOJKEHUH PELICHUH HOPMAaJIbHBIX CUCTEM. XapakTep 3aBUCUMOCTU peleHus 3agadu Kommwm ot
napaMeTpoB M HadaJbHBIX JAHHBIX: HENPEphIBHOCTH, Aupdepenunpyemocts. 3amaua Komm s
YpaBHEHUS NIEPBOTO MOPSAIKA, HE PA3PEIICHHOTO OTHOCUTEIBHO PONU3BOAHOM. OCcOObIe pereHus.

5. ABTOHOMHBIE CHCTeMBI TU(PepeHIINaTbHBIX YPaBHEHUN

OcHoBHBIC TOHSTUSL U CBoWcTBa (ha30BBIX TpackTopuid. Knaccuukaiusi mojgokeHU paBHOBECHS
JUHEHHBIX aBTOHOMHBIX CHCTEM YPaBHEHHH BTOPOTO MOpsIKa. XapakTep MoBeneHUs (a3oBbIX
TPAeKTOpUN B OKPECTHOCTH IOJIOKEHHS PABHOBECHUSI aBTOHOMHBIX HEJIMHEMHBIX CHCTEM YpaBHEHUMH
BTOPOTO MOPSAJIKA. YCTOMYMBOCTE M ACHMIITOTHYECKAs YCTOMYMBOCTH ITOJIOKEHUS PaBHOBECHS
ABTOHOMHOH cHCTeMBI. JloCTaTOUHBIE YCIOBUS ACUMIITOTUYECKON YCTOMYUBOCTH.

6. IlepBple MHTErpasibl U JMHEWHBIE OJHOPOJHBIE YPAaBHEHHUs B YACTHBIX IIPOU3BOAHBIX I1EPBOIO
nopsiaKa

OcHOBHBIE MOHSTHS U CBOMcTBa (ha30BBIX TpaekTopuidl. Knaccuukanus mojaokeHUil paBHOBECHS
JMHEHHBIX AaBTOHOMHBIX CHCTEM YpPaBHEHHH BTOPOro MOpsiKa. XapakTep MOBeAeHHS (Pa3oBBIX
TPAaeKTOPUN B OKPECTHOCTH IOJIOKEHUS PaBHOBECHSI aBTOHOMHBIX HEJIMHEWHBIX CUCTEM YpaBHEHUI
BTOPOIO IOpsJKa. YCTOMYMBOCTh M aCUMIITOTHYECKAs YCTOMUMBOCTb IIOJIOKEHMSI PABHOBECHUS
ABTOHOMHOM CUCTEMBI. J0CTaTOUYHBIE YCIOBHS ACUMIITOTHYECKON YCTOWYMBOCTH.

7. Jluneitnple auddepeHIHanbHbIe ypaBHEHUS M JIMHEHHBIE CHCTEMBI TU(QepeHINaTbHBIX
ypaBHEHUI ¢ iepeMeHHbIME K03 unimenramMu

Teopema CymecTBOBaHMS M €JUHCTBEHHOCTH penleHus 3a1adn KommM nms HOpManbHBIX JTUHEHHBIX
CUCTEM YpaBHEHUH M U1 ypaBHEHHMsS N-TO INOpsAJKa B HOpMaJbHOM Buae. DyHnameHTalbHas
cucreMa ¥ (yHAaMEHTalbHAs MaTpulla PEIICHUI JIMHEHHONH OZHOPOIHOW CHUCTEMBI YpPaBHEHHUH.
CrtpykTypa oOIero pemeHus JMHEHHONW OTHOPOAHOM W HEOAHOPOIHOW CHCTEMBl YpaBHEHUH.
Omnpenenurens Bponckoro. ®opmyna Jlnysumis-Octporpaackoro. Metoa Bapuanuy MOCTOSHHBIX
JUIsL JIMHEWHON HEOTHOPOMHOM cUcTeMbl ypaBHeHHM. CiencTBus A JTUHEHHBIX YpaBHEHHH n-TO
nopsanka. Teopema LllTypMma u crieacTBUS U3 Hee.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopusi, OCHAIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas nuTeparypa
1. O6bikHOBeHHBIE AU depenHunanbable ypaBHeHus [Teker] : [yued. nocobue amns By3os] / JI. C.
[Houtpsirun .— 6-e u3n. — M. ; Mxesck : PerymspHas u xaornueckas nuHamuka, 1982, 2001 .— 400
C.
2. Kypc nuddepennmanbHpx ypaBHEHUH W BapualioHHOTro ucurncienus [Tekct] : yue0. mocobue st
By30B / B. K. Pomanko .— 2-e u3n. — M. : Jla6. 6a3oBsix 3HaHuH, 2000, 2001, 2002, 2006, 2011 .—
344 c.
3. Coopnuk 33124 10 AuddepeHInaIbLHBIM YPAaBHEHUSIM 1 BapHALlMOHHOMY HcUYHuciaeHuto [ Tekcr] :
yue0. mocobue i By3oB / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. 1. KoBanenko ; moj pen.
B. K. Pomanko .— M. : IOHI/IMEI[I/IACTAPUI : ©®m3mariurt, 2002, 2006 .— 256 c.
4. Coopnuk 3ama4d o quddepeHImanbapM ypaBaeHusM [Teker] : [yde0. mocooue s By3oB] / A. O.
®Ounmunmos .— 6-e¢ u3g. — M. : IEHAHJI, 2015 .— 242 ¢



Ouannmos, A. O.

Beenenwne B Teopuro quddepeHnansabix ypaBHeHuit [ Teket] : yueOHuk st By3oB / A. @. Oununmos
—4-em3n. — M. : JEHAH/, 2015 .— 240 c. — (Knaccuueckuit yueOank MI'Y). - bubnuorp.: c.
234-236. - [Ipenm. ykas.: c. 237-239. - ISBN 978-5-9710-2029-5 (B niep.) .

Cremnanos, B. B.
Kypc nuddepennmansusix ypaBaennii [ Texct] : yueOnuk ans By3oB / B. B. CrenanoB .— 7-e u3n.,
crepeotun. — M. : ®uzmarrus, 1958 — 468 c. : uept. - And. ykas.: c.467-468. - 25 000 3k3. (B mep.).

Oepoprok, M. B.

Oo0bikHOBeHHBIC AuddepeHnnanbHbie ypaBHeHus [ Tekcr] : yueOHuK Jutst By30B / M. B. ®denoprok .—
3-e u3n., crepeorunt. — CII6. : Jlanp, 2003 .— 448 c. — (Yuebnuku ans By30B. CriennanbHas
nmuteparypa). - bubmmorp.: c. 445-447. - 3000 sk3. - ISBN 5-8114-0491-3 (B mep.)) .

JomnonHurensHas aureparypa

1. Jleknuu 1o Teopun OOBIKHOBEHHBIX AuddepeHnanbHbIX ypaBHeHui [TekcT] : [y4eOHuK JTst By30B]
/ N. T llerpoBckmii .— M. : ®uzmariut, 2009 .— 208 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/— anekrponnas 6udbmmorexa dusrexa, paznen «luddepennnanpueie
YpaBHECHUS.

2. http://www.exponenta.ru — 00pa3oBaTeIIbHbII MATEMaTHYECKUI CaMT.

3. http://mathnet.ru — oOmepoccuiickuii MaTeMaTH4eCcKuii opTall.

4. http://www.edu.ru — ¢penepanpabIi TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

6. http://www.i-exam.ru — enuHbIi IopTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTUH, BKIIIOYAsk IEMOHCTPAIIHIO
Npe3eHTAlUN.

B nporiecce camocTosTENpHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B e3keroHO pazpabaThIBAEMbIX JOMAITHUX 33 aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (BeceHHmit) - DK3aMeH
PaspaGorunkm:

A.M. bumaes, 1-p ¢u3.-Mar. HayK, CTAPIINI HAYYHBIH COTPYIHUK, JTOIICHT
B.H. /luecnepos, a-p ¢u3s.-Mar. Hayk, npodeccop, npopeccop

B.C. Huxonaes, n-p TexH. HayK, npodeccop, mpodeccop

A.E. YMHOB, 1-p TexH. HayK, ipodeccop, mpodeccop

B.1O. Jlybunckas, kanj. Quz.-Mar. HayK, JOUEHT

O.A. ITeipkoBa, kaHj. pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbBl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyduenus aucuuiuiniel «/Juddepennuansasie ypaBHeHU» 00yUYaIOIIMNACS JOJKCH:

3HAThb:

[Ipocrelimue  TUIBI
T epeHIanbHbIX YpaBHEHUH.

g depeHIanTbHbIX

ypaBHeHPIfI, METOAbI IIOHMXKCHUA nopsaaka

OcHoBHBIE (HOPMYIIBI OOILIETO W YACTHOIO PEILCHUS JTUHEHHBIX CHCTEM M YPaBHEHHH C TOCTOSHHBIMU
KO3 pHULeHTaMH, OIIPEAETICHUE U CBOMCTBA MATPHUYHOI SKCTIOHEHTHI.

VYciioBUs CyIIECTBOBAaHUS W E€AMHCTBEHHOCTH pelleHus 3amadn Komm uid HOpPMalbHBIX CHUCTEM
i depeHManbHBIX YpaBHEHUH M U1 ypaBHEHHS N-TO MOPsIKa B HOPMAJbHOM BHJE, XapakTep
3aBHCHMOCTH PEUICHUH OT HaYaJbHBIX yclioBUi. [loHsTHE 0CO0OTO penieHus.

IlocTanoBky 3a/1au BapualiMOHHOI'O UCUHUCIICHHUS.

OcHOBHBIE TMOHATHS W CBOWCTBA (Da30BBIX TPACKTOPUH ABTOHOMHBIX CHCTEM, KIIACCHU(PHUKAIIHIO
II0JIOKEHUH paBHOBECHS JTMHENHBIX aBTOHOMHBIX CUCTEM BTOPOIO IOPSIIKA.

[lonaTue mepBOro MHTErpana HEJMHEHHBIX cucTeM Au(depeHnnanbHbIX ypaBHEHUH, HX PUMEHEHUE
JUI pelIEHUI ypaBHEHUH B YAaCTHBIX IPOM3BOAHBIX IIEPBOIO IOPS/KA, YCIIOBHS CYLIECTBOBaHUS U
€IMHCTBEHHOCTH peleHus 3a1auu Ko 11 ypaBHEHUS B YaCTHBIX TPOU3BOJHBIX MEPBOTO MOPSAKA.
Crpykrypy oOIIero pemeHus JIUHEHHBIX CHCTEM C IEPEeMEHHBIMH KOd(QUIMEeHTaMH, CBOWCTBA

OMpPCACIIUTCIIA BpOHCKOl"O,

tdopmyny  JInyBuis-OcTporpaackoro.

CpoiicTBa Hyneil peuieHun

T QepeHIanbHbBIX YpaBHEHUH BToporo nopsiyika (teopema lltypma).

yMeThb:




Pemats npocreiimue auddepeHnnanbabie ypaBHEHUs!, TPUMEHSITh METOAbI IIOHMKEHUS! TTOPSIKA.
Pemate uHelHbIE ypaBHEHUS] U CUCTEMBI C TIOCTOSIHHBIMU KO3 duIienTaMu, IpUMEHATh MaTPUUHYIO
SKCTIIOHEHTY K PELICHUIO CHCTEM JIMHEHHBIX YPaBHEHUH C MTOCTOSHHBIMH K03 puumeHTamu.
HccnenoBare 3amawy Komm. Haxomute ocoOble pemieHus ypaBHEHHMsS IIE€pBOTO MOpsIKa, HE
Pa3pEIIEeHHOT0 OTHOCUTEIBEHO MPOU3BOIHOM.
Hccnenoarh pasinyHble 3a/1a4d BAPUALIMOHHOIO UCUHUCIICHHUS.
Haxonute monoskeHus: paBHOBECHS], CTPOUTH JINHEAPU30BaHHBIE CUCTEMBI B OKPECTHOCTH MOJIOXKECHHUH
paBHOBECHSI, ONPEAENIATh THI MOJOKEHHS PABHOBECUS M CTPOHUTH (ha30Bble TPAEKTOPUU JIMHEHHBIX
CUCTEM BTOPOTO MOPSAKA.
HaxonuTh nepBble HHTETpajbl cucTeM IU(QPepeHINaTbHbIX YPABHEHUN, IPUMEHSTh UX JUIS PEIICHHS
MPOCTEUIINX HEMHEHHBIX CUCTEM. Pemars JTUHEHHbIE YpaBHEHMS B YaCTHBIX MPOU3BOJAHBIX IEPBOTO
nopsiaxa.
[Ipumensats dopmyny JlnyBms-OcTporpaackoro U MeETOZ BapualUH IOCTOSHHBIX JJIS1 PELICHHS
YpaBHEHUI BTOpPOTO TOpsAKA C MEepeMEeHHBIMU KoddduireHnTamu. McciaenoBaTth CBOHCTBA pelIeHU
Qg QepeHIanbHBIX YPaBHEHUH BTOPOro MOPSIIKa C MOMOIIBI0 Teopemsl LITypMma.

BJIaJeTh:
Jlorm4uecknuM MBIIIEHHEM, METOJAMH T0Ka3aTENbCTB MATEMaTHUECKUX YTBEPKACHHMN.
HaBblkamu peneHus u ucciieioBanust 1udQepeHnanbHbIX ypaBHEHUH U CHCTEM B MaTEMaTH4eCKuX 1
(U3NIECKUX TPUITOKEHUSIX.
YMeHHeM N0JIb30BaThCsl HEOOXOAMMOM TUTEpPaTypOH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texkymmii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoit cuctembl (BPC) ornenku
3HaHUWA 10 u3y4aemMod mucuuruiiae. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSATCS MPENOAABATEISIMU B CIIEIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsi W HalKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HAaHWE TIOHATHN M YTBEPKIEHHUM IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl IOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. IIpocTeiiine THUIBI YpaBHEHUH MEPBOTO MOPSIKA: YPABHEHUS C Pa3feAIOIIIMUCA ITEPEMEHHBIMH,
OZHOpOZHBIE, JIMHEWHBIE, YpaBHEHHsS B MONHbIX AuddepeHnmanax. VHTerpupyoommi MHOXHTEIb.
VYpasuenus beprynnn u Pukkaru.

2. Meton BBeneHUs HapaMeTpa Uil YpaBHEHHS MEPBOTO MOPSIKA, HE Pa3pelIeHHOIO OTHOCHUTEIBHO
[IPOU3BOAHOM.

3. MeToas! oHMWKEHUS nopsiaxa aist quddepeHaabHbIX ypaBHEHUH.

4. OOmee pelleHWe JIMHEHHOTO OIHOPOXHOTO YypaBHeHHs $n$-ro mopsimka ¢ TOCTOSHHBIMHU
ko3 punmeHramu.

5. OOmee pemeHne JMHEWHOTO HEOAHOPOAHOTO ypaBHeHHs $n$-ro mopsiika ¢ MOCTOSHHBIMU
KO3 GHULIEHTaMH U IPaBOil YacThIO YpaBHEHUS B BUJE KBa3UMHOTOWICHA.

6. OOmee pelieHHEe HOPMAILHOW JIMHEHHOW OJHOPOIHOW CHCTEMbl YPaBHEHHH C TOCTOSHHBIMHU
ko3 purmenTaMu B cityuyae, KOrja CyIecTByeT 0a3uc U3 COOCTBEHHBIX BEKTOPOB MaTPHUIIbI CUCTEMBI.

7. OOmee pelieHHEe HOPMAILHOW JIMHEHHOW OJHOPOIHOW CHUCTEMbl YPaBHEHHH C TOCTOSHHBIMHU
ko3 duumenTaMn B cilydae, KOrAa HE CYLIECTBYeT 0a3uC M3 COOCTBEHHBIX BEKTOPOB MaTpPHILbI
CHCTEMBI.

8. OTpICKaHUE pelIeHn HOPMaJIbHOM JTMHEMHON HEOHOPOIHOM CUCTEMBI YPaBHEHHUH C MOCTOSHHBIMU
ko3 pumenTaMu B cityyae, Korja CBOOOIHBIN WiIEH SIBISIETCS] BEKTOPHBIM KBa3UMHOTOWJICHOM.



9. DKCTIOHEHTa KBapaTHOW MaTpHUIIbl; MaTpU4HbIC (POPMYIIBI perieHus 3aga4n Kommm 1 HopMaabHbIX
JIMHEWHBIX CHCTEM C MOCTOSIHHBIMH KO3 (HUIIUEHTaMU.

10. ITpocreiimas 3aga4a BApUAlMOHHOTO MCUUCIICHHUS.

11. O6oOmeHns mpocTeinield 3aja4r BapHallMOHHOTO WCYMCIICHUS: 3ajlada CO CBOOOJHBIM KOHIIOM,
3amaya A7 (YHKLIMOHAJIOB, 3aBHCALIMX OT HECKOJIbKHMX HEW3BECTHBIX (YHKUMH, M 3amada s
(YHKIIMOHAJIOB, COJEPIKAIINX MPOU3BOIHBIC BBICIIMX MOPSAKOB.

12. N3onepumMeTrpuyeckas 3ajaya.

13. TeopeMsl cyllecTBOBaHMS U €AMHCTBEHHOCTH pelleHus 3ajadu Komu 111 HOpMalbHBIX CHCTEM
i depeHIranbHbIX YpaBHEHUH 1 171 ypaBHEHUS $n$-ro mopsiika B HOpMaJIbHOM BUJIE.

14. Teopema O MPONOKEHUWH DPELICHUH HOPMAJIBHBIX CHUCTEM OOBIKHOBEHHBIX An(depeHunrnambHbIX
YpaBHEHUI U CIIEACTBUA U3 HEeE.

15. HenpepbiBHasi 3aBUCUMOCTh OT MapaMeTpoB pemieHus 3agaun Komm [isi HOpMajbHBIX CHCTEM
OOBIKHOBEHHBIX JU(QepeHnanbHbpIX ypaBHeHn. JuddepennnpyemMocts penieHus: mo mapamerpam,
ypaBHEHHUE B BapHaLIUsX.

16. Teopema cymiecTBOBaHMSA M €IWHCTBEHHOCTH pelieHus 3agadn Komm st ypaBHEHHs MEPBOTO
HOPSIZIKA, HE Pa3peIieHHOT0 OTHOCUTENBHO Mpou3BoHON. Ocoboe pemeHue.

17. AsroHoMmHBIe cucTeMbl auddepeHInanbHbIX ypaBHeHHid. CBoiicTBa (ha30BBIX TPACKTOPUH
HOpPMAaJIbHBIX aBTOHOMHBIX CHCTEM. TeopeMa O BHIIPSIMIICHUH TPACKTOPUH.

18. Knaccudukanus TONOKEHUI paBHOBECHsl JIMHEHHONW aBTOHOMHOM OJHOPOJHON CHCTEMBI
I QepeHIanbHbIX YPaBHEHUH BTOPOTO MOpsKa. XapakTep HOBeACHHs (Da30BBIX TPAEKTOPHH B
OKPECTHOCTH IOJIOKEHHsI paBHOBECHUS AJIs1 aBTOHOMHBIX HEJIMHEHHBIX CUCTEM BTOPOTO MOpsAKa.

19. TlepBble mMHTErpasibl aBTOHOMHBIX cucTeM auddepeHranbubIX ypaBHeHHd. Kpurtepuii nepsoro
uHTerpana. [IpuMeHneHune nepBbIX HHTErPAIOB I MOHMKECHHUS OPSIIKA CUCTEMbl YpaBHEHUH.

20. Teopema 0 uuciie HE3aBUCUMBIX MEPBBIX WHTETPaiOB aBTOHOMHOM cucTembl audepeHnnanbHbIX
YpPaBHECHHUI.

21. JIuneiiHOEe OHOPOAHOE YpaBHEHHE B YACTHBIX MPOU3BOIHBIX MEPBOTO MOpsKa; hopMyrna o0Iero
pewenus. TeopeMa cyliecTBOBaHUS U €JUHCTBEHHOCTH penieHus 3agaun Komm.

22. TeopeMsl CyLIECTBOBAaHUS M €IMHCTBEHHOCTH pelleHus 3aia4n Koy a1yt HopMasbHbIX JIMHEHHBIX
cucTeM OOBIKHOBEHHBIX UG (EpeHINAIBHBIX YPaBHEHUH C MEpEeMEHHbIMH Kod(duuumeHtamu u ass
JuHEHHOTO ypaBHeHus $n$-ro nopska.

23. dyHgaMeHTanbHAs CUCTEMa peleHNH, pyHIaMeHTallbHasi MaTPHUILA U CTPYKTYpa OOLIETO PeIIeHus
HOPMAJIbHOW JIMHEWHOW OJHOPOJHOM CHCTEMBl YPAaBHEHHMH C TIEPEMEHHBIMH KOA(PPHUIHEHTAMH.
OdyHaaMeHTaNbHAs CUCTEMa pPEIICHUH W CTPYKTypa OOIIEero pemieHus JUHEHHOTO OJIHOPOIHOTO
ypaBHeHus $n$-ro mopsiaka.

24. Omnpenenurens Bponckoro u gopmyna JlnyBumuis--OcTporpajickoro Juisi pelieHui HOpMaibHON
JIMHENHOW OAHOPOAHON CHUCTEMBI YpaBHEHUN W JUISl PELICHUH JIMHEWHOTO OJHOPOJHOTO YpaBHEHHS
$n$-ro mopsiaxa.

25. Meton Bapuaiy MOCTOSHHBIX 111 HOPMAaJbHOM JIMHEWHON HEOTHOPOTHON CUCTEMBI YpaBHEHUH U
ISl TUHEHHOTO HEOHOPOAHOTO ypaBHeHus1 $n$-ro mopsaka.

26. Teopema lllTypMa u crieCTBUS U3 HEE.

27. YcroWumBOoCTh MO JIAMYHOBY NOJOXKEHHS pPABHOBECHS ABTOHOMHOW cHCTeMBI. JlocTaTtouHble
YCJIOBUS aCUMITOTHUYECKON YCTONYMBOCTH I1OJIOKEHUS PABHOBECHUSI aBTOHOMHOM CUCTEMBI.

28. I'pynmoBeie cBOiCTBa pelieHUil aBTOHOMHBIX CHCTeM JuddepeHInanbHbX ypaBHeHuid. [lonstue
¢azoBoro oovema. Popmyna Jlnysuisa. Teopema [lyankape.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer Ne 1

[IpuHIMT CKUMAIOIUX OTOOPAKEHUI.

buner Neo 2

ABTOHOMHEIE cucTeMbl MU pepeHuanbHbIX ypaBHeHUH. CBOMCTBA pelIeHN U (a30BBIX TPACKTOPHIA.

Kpurepun oneHuBanus
Onenka «ormmuHo (10)» BeIcTaBIAeTCs O0O0yyaloOmeMycsl, €Clid OH IIOKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;



olleHka «omM4HO (9)» BBICTaBNUSETCS OOYydYalONIEMyCs, €CJIM OH I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PEHICHUH, HO MPH STOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABIsETCS OOydYaIONIEeMyCs, €CJId OH [IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX PpEIICHWH, HO TNPH 3TOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIC MOCIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «xopomIo (7)» BBICTABISIETCS 00yYarOmEeMyCsi, €CJIM OH TBEPJIO0 3HAET MaTepHrall, FPaMOTHO H 1O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIeCTBEHHbIC OIIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yYarOMEeMyCsl, €CJIM OH TBEPJO0 3HAET MaTepHrall, IPaMOTHO H 1O
CYIIECTBY H3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYeHHbIE 3HAaHMS Ha IPAaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «YIOBJETBOPHUTENHHO (4)» BBICTABISIETCS OOydaromeMmycs, MoKaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOM TIOCIIEA0BATEIFHOCTH B U3JIOKEHUH ITPOTPAMMHOTO MaTepuasa, €CIi PU 3TOM OH BJIaJeeT
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JIJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
NPUMEHSATH MTOJTYYCHHBIC 3HAHU 110 00pasily B CTaHAapPTHON CUTYAIINH;

OLICHKA «YIOBJETBOPHUTENBHO (3)» BBICTABISIETCS OOy4aromemycs, MoKaszaBlieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTMYECKOW TOCJEOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOTO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
o0pasily B CTaHJapTHOM CUTYyaluy;

OLICHKA «HEYIOBJIETBOPUTEIBHO (2)» BBICTABIACTCS OO0ydYaroIEeMyCs, KOTOPBIM HE 3HAeT OoiblIeh
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMOHATHI JUCIUILTUHBI K HE YMEET UCIIONIb30BaTh MOTY4YCHHbBIC 3HAHUS MTPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHOI POrpaMMBbl TUCHIUTUTHHEIL.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

3adeTr WAM D3K3aMEH MPOBOAMTCA IO UTOraM TEKyIed YyCIeBaeMOCTH U CcOadd 3aJaHui,
MPEyCMOTPEHHBIX MPOrPaMMON JTUCIMIUINHEI, ¢ yuyeToM HaOpanHbix oukoB mo BPC. Ilpu HaGope
konnuecTBa 0ukoB BPC He MeHbIIe TOPOrOBOrO CTYJCHTY CTABUTCS 3a4eT.

Bpemst nipoBenieHUsI MUCBMEHHOTO 9K3aMEHa COCTABIISIET YEThIPe aCTPOHOMHMYECKHX 4aca. Bo Bpems
MPOBEICHUS TUCbMEHHOTO dK3aMeHa 00yJaroIiecss MOTYT MOJIb30BaThCS TOJIBKO PYUKOH, KapaHIaIIoM
u Oymaroii.

ITpu mpoBeneHMM YCTHOTO 3K3aMeHa oOydarolieMycst mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIeTy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMHMYECKHX 4acoB. Bo BpeMs mpoBeaeHus dk3aMeHa 00yqaronuecs: MOTYT MOJIb30BaThCs TOIBKO
MPOrpaMMOi TUCLUILTUHBI.



«COI'JTACOBAHO»
[TpopexTop 1o yuebHoit paboTe M TOBY30BCKON TOJATOTOBKE

A. A. BopoHos
« » 2019

banibHO-peiTHHIOBAasl CUCTEMA OLEHKH 3HAHUU CTYJAECHTOB
Hucuumuna:  JuddepeHuuanbHble ypaBHeHHs, 2 Kype, 3 cemecTp, Au(PpepeHInpOBaHHBINA 3a4eT

Kadenpa Briciieit MmareMaTuku

Bunbr 3anannii Cymma 6amioB
1. KontposbHas pabora Ne 1 mo 1-my 3amaHuto
2. KonrponbHas pabora Ne 2 mo 2-My 3a1aHUIO
3. Bamanue Ne 1 (TeTpaap u ee 3amura)
4. 3amanue Ne 2 (TeTpasp U €€ 3aIluTa)
5. CemecTpoBasi KOHTPOJIbHAs paboTa Mo MPOBEPKE
TEOPETUYECKUX 3HAHUUI
6. PaboTa Ha cemmHapax 0-3
UTOI'O 0-30
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CeMecTpoBasi KOHTpOJIbHAsI pab0OTa MO MIPOBEPKE TEOPETUUECKUX 3HAHUI MPOBOJIUTCS JIEKTOPOM
LEHTPAJIN30BaHHO HA BCEM ITOTOKE B KOHIIE CEMECTpa (J10 3a4eTHOI Helenn).

JuddepeHurpoBanHblii 3a4€T BBICTABIISETCS 110 pe3yJbTaTaM paboThl B CEMECTPE B
COOTBETCTBHH CO CIEAYIOLIEH KaI0n

bamier BPC O1eHKH
27-30
25-26
22-24
20-21
18-19
16-17
14-15
11-13
8-10
0-7
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OTIIMYHO

XOPpOIIO

yIIOBJIETBOPUTEIBHO
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HEYAOBJICTBOPUTCIIBLHO

Ecnu cymma 6auioB 3a paboTty B cemecTpe MeHbIie 11, To B 3a4eTHYIO HEACIO CTYACHTY MPEI0CTaBISICTCS
BO3MOYKHOCTb ITOBBICHTB CBOIO OIIEHKY. MITOroBas olieHKa He MOXeT ObITh MOBBIIIICHA OOJiee YeM Ha JIBa
0aJuIa o IeCcATHOAIUILHOMN IIKaje.

CTYJICHTBI, HNMCIOIUC HEYJOBJICTBOPUTCIIbHYIO OLICHKY K Ha4YaJly IK3aMCHAIIMOHHOM cecCuu, JIUKBUAUPYIOT
AKaICMHUYCCKYIO 3aJOJDKCHHOCTD B YCTAHOBJICHHBIC IJIA OTOTO CPOKH. HpI/I OTOM HUTOI'OBas OLICHKA CTYJACHTA
HE MOKET OBITh IOBBIIIIEHA 00Jiee YeM Ha JABa Oanna mo I[eCSITH6aJ'IJ'IBHOI>i mIKaJIcC.

Pernament npunstus nomammnux 3amanuii u nposemenus 3auerta onpenensercss «[lonoxeHneM o
TEKyIIeM KOHTpOJIE YCIEBAEMOCTH M IPOMEXYTOYHOH aTTecTallMd CTYJAEHTOB Ha Kadelpe BbICIIEH
MAaTEMATUKI.

3aB. kadenpoit I'.E. UBanoB




«COT'JTACOBAHO»
[Ipopexrop o yueOHOI paboTe U T0BY30BCKOM MOJATOTOBKE
A. A. Boponos
« » 2020

BbanibHO-pediTHHrOBasi CHCTEMA OLIEHKU 3HAHUI CTYJIeHTOB

Hucummumna: «AuddepenuuanbHble ypaBHeHHs1», 2 Kypc, 4 ceMecTp, K3aMeH

Kadenpa: BBICIIIEi MaTeMATHKH
Ne Buj 3ansaTuii Cymma 6aj1s10B
1. | KonTponbHas padota Ne 1 no cnave 1 3ananus 0-9
2. | KontponpHas pabora Ne 2 no caue 2 3aganus 0-9
3. | 3aganune Ne 1 0-3
4. | 3aganne Ne 2 0-3
5. | [IpoBepka TeopeTHUECKUX 3HAHUMN 0-3
6. | PaGora Ha cemnHapax 0-3
/. | [luceMenHas pabota 0-20
8. | UtoroBerit KOHTpOIb. DK3aMeH (YCTHBIN OTBET) 0-50
UTOIro 0-100

Cymma OaiioB 3a YCTHBIM OTBET Hauuchsercs 1o d¢opmyne N-5 rtme N >3 —
TpeABapuTeNIbHAs OIIEHKA 3a YCTHBIM OTBET MO necsatuOauibHoM mkane. Ecmu N = 1,2 , 1o
HUTOTOBas OlleHKa coBnagaeT ¢ N.

CooTBeTCTBHE OIIEHOK MTOTOBOM aKaJeMUYECKOW yCIIEBAEMOCTH OaJlJTbHO-PEHTHHTOBOM
CUCTEMBI

banasl BPC Ouenkn

95 - 100 10

88 - 94 9 OTJINYHO

81 - 87 8

74 - 80 7

66 - 73 6 XOpOUIO

57 - 65 5

48 - 56 4

1047 3 YIIOBJIETBOPUTEILHO
28 — 39 2

0_27 1 HEY/IOBJICTBOPUTEIILHO

Pernament MNPpUHATHA  AOMAIIHUX 3aJaHuil  H MNPOBCACHHUA OK3aMCHaA  OIPCACIIACTCA
«Ilonoxenuem o TCKYIIEM KOHTPOJIC YCIICBACMOCTH U HpOMC)KyTO‘-IHOI\/’I arTecTaluu CTyYACHTOB
Ha Ka(pezlpe BBICIIIEH MaTEeMaTUKH.

3aB. kadenpoii I'.E. lBanoB




