o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
Juddepennmansabie ypaBHEHUS
DNeKTPOHMKA U HAHORJIEKTPOHHKA

npo¢uib NOArOTOBKHU: MuKpo- 1 HaHOZJIEKTPOHHKA

Kypc:
KBaJIU(PUKALMSA:

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku

kadeapa BbICIICH MaTeMaTUKN
2
Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

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 coctaBuiIu:

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,

NPpUMCHATH CHCTEMHBIN noaxon Ajisd pClICHuA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OCHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!




YMETB:

IIpocrefimme  Tunsl  audQepeHInaNbHBIX  ypaBHEHUH,  METOAbl  IMOHWKEHHUS  IMOpsAAKa
muQQepeHIaTbHBIX YPaBHEHUH.

OcHoBHbIE (OPMYIIBI OOIIETO U YaCTHOTO PEICHHS JIMHEHHBIX CUCTEM U YPAaBHEHHMH C MOCTOSHHBIMU
ko3 punmenTaMu, onpeaesneHIe U CBOMCTBA MATPUYHOM SKCIIOHEHTHI.

VYenoBust CymiecTBOBaHMS W €JMHCTBEHHOCTH pelleHus 3ajadd Komm A HOpMaJbHBIX CHCTEM
Qg QepeHIanbHbIX YPaBHEHUH W Ui ypaBHEHHUS N-TO TMOPSAAKa B HOPMAajbHOM BHJIE, XapaKTep
3aBHCHMOCTH PEUICHHI OT HaYalbHBIX yclIoBHiA. [loHsATHE 0CO0O0TO penieHuUs.

[locTanoBKy 3a/1a4 BapHallMOHHOTO HCUHCIICHUS.

OcHOBHbIE MOHSATHA U CBOMCTBAa (PAa30BBIX TPAEKTOPUH AaBTOHOMHBIX CHCTEM, KIAcCU(PHKALUIO
MOJIOKEHNUH paBHOBECHS JTMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO TOPSIIKA.

ITonsiTHE TEpBOrO MHTErpasia HeIMHEHHBIX cUCTeM IU(depeHIaIbHbIX YPaBHEHUH, UX IPUMEHEHHE
JUI pEIICHUI ypaBHEHWH B YacCTHBIX NMPOM3BOAHBIX IEPBOTO MOPSAKA, YCIOBHS CYIIECTBOBAHHS H
eIMHCTBEHHOCTH peIleHHs 3a1auu Ko 171 ypaBHEHHS B YaCTHBIX IIPOU3BOIHBIX IEPBOTO MOPSIKA.
CtpykTypy 0OLIero pemieHusi JUHEWHBIX CHUCTEM C MepeMeHHBIMH Ko3(dduumeHTamu, cBOMCTBa
ompenenutens Bponckoro, ¢opmyny JlnyBmmis-Octporpanckoro. CBoiicTBa Hysel pelieHUi
mQQepeHanbHbBIX YpaBHEHUH Broporo nopsizika (reopema Ll typma).

Pemate npocreiinme angdepeHnnanbHble ypaBHEHNS, IPUMEHATh METO/IbI OHMKEHUS TIOPSAIKA.
Pemiats nvHeiiHbIE YpaBHEHUSI U CUCTEMBI C MIOCTOSTHHBIMHU KO3 GUIIEHTAMU, IPUMEHATH MATPUUHYIO
9KCIIOHEHTY K PELICHUIO CHUCTEM JINHEWHBIX YPAaBHEHUH C ITOCTOSHHBIMH KOG GHUIINECHTAMH.
UccnenoBary 3amauy Komm. Haxomuts ocoOble pelieHuss ypaBHEHHS NEPBOTO TOpPSIKa, HE
Pa3peleHHOT0 OTHOCUTEIBHO IIPOU3BOAHOM.

Uccnenoars pa3nuyHbIE 337a4i BApHALOHHOTO UCUHCIIEHUS.

Haxonuths mosoxeHus: paBHOBECHs], CTPOUTH JIMHEAPU30BAHHbIE CUCTEMBI B OKPECTHOCTH IIOJIOKEHUM
paBHOBECHSI, OMPENENATh TUI TOJOKEHHUS PaBHOBECHSI M CTPOUTH (ha30BbIE TPACKTOPUH JIMHEHHBIX
CHCTEM BTOPOIO HOpPsAKA.

Haxonute nepBble nHTErpaisl cucreM AuddepeHunanbHbIX ypaBHEHHNA, TPUMEHSTh UX IJIS1 PELICHHUs
POCTEHIINX HENUHENHBIX CHUCTEM. Perars JIMHEWHbIE YPaBHEHHsI B YACTHBIX IPOU3BOJHBIX IIEPBOIO
opAJIKa.

[Tpumensats ¢opmyny JInyBumnsa-OCTporpaackoro ¥ METOA BapHaIlMM IOCTOSHHBIX [UIS PELICHUS
YpaBHEHHUI BTOPOTO MOpsAKa ¢ MepeMeHHbIMU Kodddunuentamu. MccinenoBaTb CBONCTBa pelCHHMA
i depeHIanbHBIX ypaBHEHUI BTOPOTo OpsAIKa ¢ OMoIIbio TeopeMsl LTypma.

BJIAJIETD:

JloruveckuM MBIIIIEHHEM, METOJaMH J10Ka3aTeNbCTB MATEMAaTHUECKUX yTBEPKACHHIA.

Haprikamu penienus u viccnenoBanus qudGepeHITMaIbHBIX YPaBHEHUH U CUCTEM B MAaTEeMaTHYECKUX U
(UBNIECKUX TPUITOKEHUSIX.

YMeHreM Nob30BaThCsl HEOOXOAUMMOH JINTEpaTypoil.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
IIpocreiimme tunsl quddepeHuanbHbIX
1 P . Angbepert 14 16 15
ypaBHEHU
Jluneiinsie TuddepeHIanbLHbIe
2 YPaBHEHUS U CHUCTEMBI C ITOCTOSHHBIMHU 16 14 15
ko3 punmenramu
3 DneMeHTHl BapUalMOHHOTO HCUUCICHHS 7 7 19
4 Uccnenosanue 3agaun Komm 5 4 14
5 ABTOHOMHBIE CHUCTEMBI 7 7 19
T epeHIanbHbIX YpaBHEHUH




IlepBble  uHTErpajbl W JIMHEHHBIE
6 OJHOPOJHBIE ypPaBHEHUS B YaCTHBIX 7 5 19
IIPOU3BOJHBIX NIEPBOIO MOPSAIKA
JIuneiitnble muddepeHanbHbIe
yYpaBHEHUsI M  JIMHEHHBIE  CHCTEMBI
7 . 4 7 19
muQQepeHanbHbIX  YpaBHEHUH ¢
MepeMEeHHBIMU K0P PUIIHEHTAMH
Wroro yacos 60 60 120
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. Ilpocteiimue Tunbl AuddepeHnraibHbIX ypaBHEHHH

OcHoBuple moHATHS. [lpocrelime THNBI ypaBHEHMH NIEpBOrO MOpSAKA: YPaBHEHHUS C
pa3fesIOIIMMUCS  [IEPEMEHHBIMM,  OAHOPOJHBIE,  JIMHEWHblE, ypaBHEHHS B  IIOJHBIX
muddepennuanax. MHTErpupyomui MHOXKUTENb. MeTol BBeIEHHUsS MapaMerpa AJs ypaBHEHUS
[IEPBOI0 IOPSAJIKA, HE Pa3peLIEeHHOI0 OTHOCUTEIbHO IPOM3BOJHONH. MeTonbl INOHMKEHUsS IOpsiKa
Qg QepeHIanbHBIX YpaBHEHUH. Vcronb30BaHUEe OIHOMAPAMETPHUYECKUX TPy MPeoOpa3oBaHUMA
IS TIOHWKEHUS TTopsiika 1 depeHInalIbHBIX YPaBHEHHH.

2. Jlunetinbie nuddepeHnnanbHble ypaBHEHUS U CUCTEMbI C TIOCTOSIHHBIMU KOA(hGUITEHTaMU

dopmyna oOmero pemeHuss JUHEWHOTO OJHOPOIHOTO ypaBHEHHMS N-ro mopsaka. OTbicKaHHe
peleHnss JMHEHHOT0 HEOTHOPOJHOrO B cilydae, KOIAa MpaBas 4YacTb YPaBHEHMS SIBISETCS
KBa3UMHOTOWIECHOM. YpaBHeHue Diinepa. VccienoBanue KpaeBbIX 3aaa4 AJsl JUHEHHOTO YpaBHEHUS
BTOPOTO MoOpsifiKka (B 4aCTHOCTH, NPU HAJIMYMU MAJOr0 Hapamerpa MpH cTapuiel MpOM3BOXHON).
dopmyna oO0mIero peuieHus JIUHEHHOM OFHOPOTHOW CHUCTEMBbl YpaBHEHHMH B Cllydyae HPOCTBIX
COOCTBEHHBIX 3HAaUYEHMH Marpuibl K03(duimeHToB cucteMsl. Teopema O NPHUBEAEHHHM MaTpPHUIIbI
JUHEWHOro npeoOpa3oBaHUsl K >KopraHoBoil (opme (6e3 mokazarenbctsa). Popmyna obmiero
pelIeHus] JIMHEHHONH OJHOPOMHOW CHCTEMBI B Clydac KpaTHBIX COOCTBEHHBIX 3HAYCHHU MaTPHIIBI
k03 umeHToB cucrembl. OTBICKAHUE PELICHUS JHUHEHHOW HEOJHOPOAHOM CHUCTEMBI B ciydae,
KOraa CBOOOAHBIE WICHBI YPaBHEHMH SBISIOTCS BEKTOP-KBa3MMHOTOWIEHaMH. MarpuuHas
SKCTIIOHEHTa U €€ HCIIONB30BaHME ISl MOMy4YeHHUs (OpMyIbl OOIIETO PEIICHUS W PElICHUs 3aJa4u
Komm 1 nuHEHHBIX OJHOPOIHBIX M HEOTHOPOAHBIX cucTeM. [IpeoOpasoBanume Jlammaca u ero
NpUMEHEHHE K PpEIICHUIO0 JHUHEHHBbIX Jud¢epeHIHalbHbIX YPaBHEHUH C  TMOCTOSHHBIMHU
ko3 punmenramu.

Cemecrtp: 4 (Becennuit)

3. DnemMeHTHI BapHaIlIOHHOTO UCYUCIICHHUS

OcHoBHble TOHATHS. [IpocTeiimas 3ajauya BapHallMOHHOTO WCUYHUCICHUS. 3ajada co CBOOOTHBIMHU
KOHIIAMH; 3a/1a4a JJis ()YHKIIMOHAJIOB, 3aBUCSIIUX OT HECKOJILKUX HEM3BECTHHIX (DYHKITUH, U 3aja4a
T (DYHKIIMOHAJIOB, COJIEpKAIUX MPOU3BOJHBIC BBICIIMX MOPSIKOB. M3omepumerpuueckas 3anadqa.
3amava Jlarpamxa.

4. Uccnenosanue 3amauu Komm



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: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
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

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

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

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

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

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

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuiuinHbl «Angdepennnansabie ypaBHEeHUD 00ydatOUHCS JOIKEH:

3HATb:

IIpocrefimime  Tunsl  audQepeHInaNbHBIX  ypaBHEHUH,  METOAbl  TOHWKEHHUS  IMOpsAAKa
muQQepeHIaTbHBIX YPaBHEHUH.
OcHoBHbIE (OPMYIIBI OOIIET0 U YaCTHOTO PEIICHHS JIMHEHHBIX CUCTEM U YPAaBHEHHMH C MOCTOSHHBIMU
ko3 punmenTaMu, onpeaesneHIe U CBOMCTBA MATPUYHOMN SKCIIOHEHTHI.
VYenoBust CymiecTBOBaHMS W €JMHCTBEHHOCTH pelleHus 3ajadd Komm A HOpMaJbHBIX CHCTEM
Qg QepeHIanbHbIX YPaBHEHUH W Ui ypaBHEHHUS N-TO TMOPSAAKAa B HOPMajbHOM BHJIE, XapaKTep
3aBHCHMOCTH PEUICHHI OT HaYalbHBIX ycIIoBHiA. [IoHsATHE 0CO0O0TO penieHuUs.
[locTanoBKy 3a/1a4 BapUallMOHHOTO HCYHUCIICHHUS.
OcHOBHbIE MOHATHA U CBOICTBAa (PAa30BBIX TPAEKTOPUH AaBTOHOMHBIX CHCTEM, KIAcCU(PHKALUIO
MOJIOKEHNUH paBHOBECHS JTMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO HOPSIIKA.
[TonsiTHE TIEpBOrO MHTErpasia HeNMHEHHBIX cUCTeM IU(depeHINaIbHbIX YPaBHEHUH, UX IPUMEHEHHE
JUI pEIICHUI ypaBHEHWU B YacCTHBIX NMPOM3BOAHBIX IEPBOTO MOPSAKA, YCIOBHS CYIIECTBOBAHHS H
eIMHCTBEHHOCTH peIleHHs 3a1a4u Ko 171 ypaBHEHHS B YaCTHBIX IIPOU3BOIHBIX IEPBOTO MOPSIKA.
CtpykTypy 0OLIero pemieHusi JUHEWHBIX CHUCTEM C MepeMeHHBIMU Ko3(dduuumeHTamu, cBOICTBa
ompenenutens Bponckoro, ¢opmyny JlnyeBmmis-Octporpanckoro. CBoiicTBa Hyje pelieHUi
Qg QepeHIManbHBIX YpaBHEHUH BToporo nopsizika (reopema Ll typma).

yMeThb:

Pemate npocreiimme angdepeHnnanbHble ypaBHEHUs, IPUMEHATh METO/IbI OHMKEHUS TOPSIKA.
Pemiats nvHeiiHbIE YpaBHEHUSI U CUCTEMBI C IIOCTOSTHHBIMHU KO3 GUIIEHTaMU, IPUMEHATH MATPUUHYIO
9KCIIOHEHTY K PELICHUIO CUCTEM JINHEWHBIX YPAaBHEHUH C TOCTOSHHBIMH KOG GHUIINCHTAMH.
UccnenoBary 3amauy Komm. Haxomuts ocoOble pelieHuss ypaBHEHHS NEPBOTO TOpPSIKa, HE
Pa3peleHHOI0 OTHOCUTEIBHO IIPOU3BOAHOM.
Uccnenoarh pa3nuyHbIE 33a4i BApHALOHHOTO UCUHCIIEHUS.
Haxonuths mosoxeHus: paBHOBECHs], CTPOUTH JIMHEAPU30BAHHbIE CUCTEMBI B OKPECTHOCTH IIOJIOKEHUM
paBHOBECHSI, OMPENENATh THUI TOJOKEHUS PaBHOBECHS M CTPOUTH (ha30BbIE TPACKTOPUH JIMHEHHBIX
CHCTEM BTOPOIO HOpsAKA.
Haxonute nepBble nHTEerpaisl cucreM AuddepeHunanbHbIX ypaBHEHHN, TPUMEHSITD UX IJIS1 PELICHHUs
MPOCTEHIINX HENUHENHBIX CUCTEM. Pemars JIMHEWHbIE YPaBHEHHSI B YACTHBIX IPOU3BOJHBIX IIEPBOIO
opAJIKa.
[Tpumensars ¢opmyny JInyBumnsa-OCTporpaackoro ¥ METOA BapHAIlMM IOCTOSHHBIX [UIS PELICHUS
YpaBHEHHUI BTOPOTO MOpsAKa ¢ MepeMeHHbIMU Kodddunuentamu. MccinenoBaTb CBONCTBa pelCHHMA
i depeHImanbHBIX ypaBHEHUI BTOPOTo Ops/IKa ¢ IOMoIbio TeopeMsl LHTypma.

BJIaJeTh:




Jloruveckum MBIIIIEHHEM, METOJaMH J10Ka3aTeNbCTB MATEMAaTHUECKUX yTBEPKACHHIA.

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

YMeHreM Nob30BaThCsl HEOOXOAMMOH JINTEPaTypoil.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texkymuii KOHTPOJb OCYLIECTBIISIETCS Ha OCHOBE OampHO-peldTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOSHEHHE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX Pa0OT B COOTBETCTBUU C Yy4eOHBIM IIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYILIEH ycleBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELUAJIbHBIE JKypHAJbl U
yuntsiBatorcs B bPC.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a1aHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO CeMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns cmaum 3agaHus CTYyAEHT 00s3aH INPeJOCTaBUTh pELICHHE 3aJadd JOMAIIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTH HAa BOMNPOCHI MPENOAaBaTelNsi M HaNKUCaThb KOHTPOJIBbHYIO padoTy Mo
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
Y YMEHHIO peliarh 3aJ1auu.

Bo Bpemsi BBINONHEHUS KOHTPOJIBHOH pabOThl HENb3sl MOJb30BATHCS IOMOINBIO APYTHX JIHI,
BBIYMCIIUTEIEHON TEXHUKU U MOOMIBHBIMU Tele(hOHAMH.

4. lepeyenb TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. IIpocreiimue TUNBI YpaBHEHUH NEPBOIO MOPSAIKA: YPAaBHEHUS C Pa3AeIIOIIUMUCS IEPEMEHHbBIMHU,
OIHOPOIHBIC, JHHEHHBbIC, ypaBHEHHS B NOJHBIX IuddepeHunanax. WMHTErpUpyoOMuil MHOXHUTEND.
VYpasueHnus bepryinu u Pukkary.

2. Meroz BBeleHMs IapaMeTpa JUlsl ypaBHEHHs NIEPBOIO NOpPsAKa, HE Pa3pelIeHHON0 OTHOCUTEJIBHO
MIPOU3BOJHOM.

3. MeTtos! HOHMWKEHUS MOpsaKa A7l 1udepeHInaNIbHbIX YpaBHEHUH.

4. OOmiee pelieHHE JUHCHHOTO OJHOPOJHOTO ypaBHeHHS $n$-ro mopsaka ¢ TMOCTOSHHBIMU
ko3 punmeHramu.

5. OOmiee peuieHHe JMHEHHOTO HEOMHOPOAHOrO ypaBHeHHs $n$-ro mopsaka ¢ MOCTOSHHBIMU
k03¢ pumeHTaMy ¥ paBod YacThI0 YpaBHEHHUS B BUI€ KBa3UMHOTOWICHA.

6. OOmee pemieHHE HOPMAJIbHOW JIMHEHHOW OOHOPOIHOW CHCTEMBl YPaBHEHHH C MOCTOSHHBIMU
ko3 uImeHTamMu B cirydae, Korjia CyIecTByeT 0a3uc u3 COOCTBEHHBIX BEKTOPOB MaTPHUIIbI CUCTEMBI.
7. Obmee pemieHHE HOPMAJIbHOW JIMHEHHOW OOHOPOIHOW CHCTEMBl YPaBHEHHH C MOCTOSHHBIMU
ko3 duimenTaMn B ciiydae, KOTJa HE CYIIECTByeT 0a3uc M3 COOCTBEHHBIX BEKTOPOB MATPHIIBI
CHCTEMBI.

8. OTbICKaHUE pelIeHN HOPMaJIbHOW JTMHEHHON HEOIHOPOJHON CUCTEMbI YPaBHEHUHN C MOCTOSHHBIMH
KO3 GHULIEHTaMH B ClTy4yae, KOTia CBOOOHbIN UICH SBISETCS BEKTOPHBIM KBa3UMHOTOUICHOM.

9. DKCTIOHEHTa KBapaTHOW MaTPHUIIbl; MaTpU4HbIE (POPMYIIBI perieHus 3aga4n Kommm a1 HopMaabHbIX
JIMHEHHBIX CHCTEM C MOCTOSIHHBIMH KO3(h(HUIIUEHTaMU.

10. ITpocreiimas 3aga4a BApUalMOHHOTO UCUUCIICHHUSL.

11. O6o0meHns mpocTeinield 3aja4r BapHallMOHHOTO WCYMCIICHUS: 3ajlada CO CBOOOJHBIM KOHIIOM,
3amaya A7 (YHKLIHMOHAJIOB, 3aBHCALIMX OT HECKOJIbKHMX HEU3BECTHBIX (YHKUMH, M 3amada s
(YHKIIMOHAJIOB, COAEPIKAIINX POU3BOIHBIC BBICIIMX MOPSAAKOB.

12. N3onepumMerpuyeckas 3ajaya.

13. TeopeMsl cyllecTBOBaHMS U €AMHCTBEHHOCTH pelleHus 3ajadu Komu i1 HOpMalbHBIX CHCTEM
i depeHIranbHbIX YpaBHEHUH 1 171 ypaBHEHUS $n$-ro mopsiika B HOpMaJIbHOM BUJIE.

14. Teopema 0 MPONOKEHWH DPELICHUH HOPMAJIbHBIX CHCTEM OOBIKHOBEHHBIX An(depeHnnambHbIX
YpaBHEHUI U CIEACTBUA U3 HEe.

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



16. Teopema cyliecTBOBaHMsA M €IMHCTBEHHOCTH pelieHus 3agauu Komm s ypaBHEHHs [1E€PBOIO
HOPSIIKA, HE Pa3pelleHHOT0 OTHOCUTENBHO Ipou3BoaHON. Ocoboe peleHue.

17. AsroHomHble cucteMmbl aupdepeHunanbHbIX ypaBHeHHH. CBoiicTBa (a3oBBIX TPAEKTOPHUi
HOpPMAJIbHBIX aBTOHOMHBIX cHcTeM. TeopeMa O BBIIPSIMIIEHUH TPacKTOpUH.

18. Knaccudukauus mNOJIOKEHUI paBHOBECHS JIMHEHHOH aBTOHOMHOM OJHOPOAHOM CHUCTEMBI
T QepeHIanbHbIX YPaBHEHUH BTOPOTO MOpsiaKa. XapakTep TNoBeAcHUs (Da30BBIX TPAEKTOPHUHA B
OKPECTHOCTH TOJIOKEHHsI PAaBHOBECHS JJIsl aBTOHOMHBIX HEJIMHEHHBIX CUCTEM BTOPOTO MOpPSAKA.

19. IlepBble MHTETpasibl aBTOHOMHBIX cUCTeM Iu(depeHIralbHbIX ypaBHeHud. Kpurepuii nepsoro
uHTerpana. [IpuMeHeHue nepBbIX HHTErPAJIOB Ul IOHUKEHUS IIOPsIIKA CUCTEMb] YpaBHEHUH.

20. Teopema 0 4MciIe HE3aBHCUMBIX HMEPBBIX MHTETPAJIOB aBTOHOMHOM cuCTeMbl An¢depeHInaNIbHbIX
YpaBHEHUN.

21. JluneiiHoe OMHOPOAHOE ypaBHEHHE B YAaCTHBIX MPOU3BOIHBIX MEPBOTO Mopsiaka; Gopmyna oOIero
pewenus. TeopeMa CylecTBOBaHUS U €JUHCTBEHHOCTHU penleHus 3agauu Koy,

22. TeopeMbl CyLIECTBOBAaHUS M €IUHCTBEHHOCTH pelieHus 3aaa4n Koy aisi HopMabHBIX JTMHEHHBIX
cucTeM OOBIKHOBEHHBIX MU GEpEeHIIMANBLHBIX YPaBHEHUH C TMEepeMEeHHbIMH Kod(dduimenraMu u s
JTuHEHHOTO ypaBHeHHs $n$-ro mopsaka.

23. OdyHaaMeHTalbHasl CUCTeMa pelleHUH, pyHaaMeHTallbHasl MaTpuila U CTPYKTypa OOIIEero pereHHs
HOpMAaIIbHOW JIMHEWHOW OJHOPOJHONH CHCTEMbl YPaBHEHUU C TIEPEMEHHBIMH KOX(PPUIIMEHTAMH.
@dyHaaMeHTalbHAs CUCTEMa pPEIIEHUH M CTPYKTypa OOILIero pemeHus JUHEHHOTO OIHOPOAHOTO
ypaBHeHus $n$-ro mopsizika.

24. Omnpepenurens Bponckoro u ¢gopmyna JlnyBumng--OcTporpagckoro Juisi pemieHuii HOpMajabHOR
JINHEWHOW OJHOPOJHOW CUCTEMBI YPAaBHEHUN W JJISI PELICHUM JUHEHHOIO OIHOPOJHOTO YpPaBHEHUS
$n$-ro mopsiaxa.

25. Meron Bapuanuy MOCTOSHHBIX 11 HOPMaJbHOW JIMHEWHON HEOJHOPOIHON CUCTEMBI YpaBHEHUHN U
ISl TAHEHHOTO HEOHOPOAHOTO ypaBHeHus: $n$-ro mopska.

26. Teopema lllTypma u crieZicTBUS U3 HEe.

27. YctoWuyuBOCTh 1O JIAMYHOBY MOJOXEHHUS pPaBHOBECHS aBTOHOMHOW cucteMbl. JlocTraTtouHbie
YCIJIOBUS aCUMITOTHYECKON YCTOWYMBOCTH TOJIOKEHHUS PABHOBECHUSI aBTOHOMHOM CHCTEMBI.

28. I'pynmoBeie cBOICTBa pelIeHUil aBTOHOMHBIX cHcTeM auddepeHInansHbiX ypaBHeHuid. [lonarue
dazoBoro oovema. ®opmyna Jlnysuis. Teopema [Tyankape.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner Ne 1

[MpuHIUT CKUMAFOIIIUX OTOOPAKEHHH.

buner Ne 2

ABTOHOMHBIE CUCTEMBI T epeHInanbHbIX ypaBHeHH. CBOIcTBa peneHni 1 (pa30BbIX TPACKTOPHIA.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIAETCS OOydaromieMycsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATBIX PpEIIEeHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJyYCeHHbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a/1a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) PH PEILICHUH 3a]1ay;



OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMmeeT IpPHUMEHATh IIOJIYYEHHbIE 3HAHMsS HAa IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY PY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTaBISETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHnss 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIMPOBKH O0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B U3JOXKEHUM MPOrpaMMHOIO MaTepuana, He BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBbIC 3HAHUS ITI0
00pa3ily B CTAaHJApTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENIHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIEeTBOPHUTENbHO (1)» BhICTaBisieTcss 00ydaromemMycsi, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON MPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckune MaTepuajbl, Onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

3adeT WIM D3K3aMEH MPOBOAMTCA IO UTOraM TEKyIled YyCIeBaeMOCTH U cHOayd 3aJaHui,
MPEyCMOTPEHHBIX MPOrPaMMON JTUCIMIUINHEI, ¢ yuyeToM HabpanHbix oukoB mo BPC. Ilpu HaGope
konnuecTBa 0ukoB BPC He MeHbIIe TOPOrOBOrO CTYACHTY CTABUTCS 3a4eT.

Bpemst nipoBenieHNsI NHCHMEHHOTO 9K3aMEHa COCTAaBIISICT YEThIPE acCTPOHOMHMYECKHX 4aca. Bo Bpems
MPOBEICHUS TUCbMEHHOTO dK3aMeHa 00yJaroIrecss MOTYT MOJIb30BaThCS TOJIBKO PYYKOH, KapaHIaIIoM
u Oymaroii.

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMycsl mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIETy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMHMYECKHX 4acoB. Bo BpeMs mpoBeaeHus dk3aMeHa 00yqaroInecs: MOTYT MOJIb30BaThCs TOIBKO
MPOrpaMMOi TUCLUTLTAHBI.



«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




