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

CoOTBETCTBYIONINI KypC TOJOBOW, YMTAETCA B TPETHEM M UETBEPTOM ceMmecTpax. B konue 3-ro cemecrtpa
npenycMoTper AudQepeHInpoBaHHBIA 3a4eT, a B KOHLE 4-r0 — 3K3aMEH, BKIIOYAIOMIMKA MHCbMEHHYIO U
YCTHYIO YacTH.

[IporpamMma  AMCUMIUIMHBL ~ CONEPKUT  CTaHZAPTHBIE  pa3fenbl  Oo0med  TeopuH  OOBIKHOBEHHBIX
i depeHanbHBIX YPaBHEHHUH, SJIEMEHTHI TEOPUH JIMHEHHBIX YPAaBHEHUH C YaCTHBIMU MPOM3BOIHBIMH 1-TO
MOPAJIKA, @ TAKKE IIEMEHTHI BAPHALMOHHOTO UCUYHCIIECHUS.

CBCI[GHI/IH 1 HAaBbIKU, ITOJYUCHHBIC B PC3YJIETATC OCBOCHUS ,Z[aHHOﬁ AUCHUILUINHBI, UCIIOJIB3YIOTCA B KypCax
ypaBHeHI/Iﬁ MaTeMaTHu4eCKOn (1)I/ISI/IKI/I, TeOpeTHqCCKOﬁ MCXAaHUKH, TCOPHUU OITUMAJILHOI'O YIIPABJIICHUA, IIPU

HU3YyYCHUU APYTUX JUCHUIITIMH MATEMATUYCCKOI0o U (1)H3I/I‘IGCKOF0 HUKJIOB.

1. lean u 3apa4n

Henp AucoMnInHBI
O3HAaKOMJICHHE CIyliaTeneil ¢ ocHoBaMH Iu(depeHINaIbHbIX YPAaBHEHUH U MOATOTOBKA K M3Y4YEHHIO

JIPYyTUX MareMaTH4ecKuX KypcoB — TeOpHH (YHKUMH KOMIUIEKCHOTO MNEPEMEHHOI0, ypaBHEHHH
MaTeMaTHYECKOM (U3UKH, ONTHUMHU3ALNN U ONTUMAIBHOTO YIpaBiIeHHs, (PyHKIMOHAIBHOTO aHaIN3a U
Ap.

3agauM AUCUMIIHHBI
- IpHOOpeTEeHNE CITyIIaTeIIMU TEOPETUIECKUX 3HAHUH U IMPAKTUYECKUX HABBIKOB B 00JIACTH PELICHUS
npocreimux auddepeHunanbHbIX YpaBHEHUH, THHEHHbBIX MU depeHINalbHBIX YPAaBHEHHH U CHCTEM,
3a7a4 BapHAIMOHHOTO MCYMCIICHMA, MccieqoBaHus 3anad Komm, mccienoBaHMM OCOOBIX pPEIICHUH,
MOCTPOCHUSI U HCCICAOBaHUS (Ha30BBIX TPACKTOPUNA ABTOHOMHBIX CHCTEM, HAXOXKICHHS TEPBBIX
UHTErpaJIOB U PELLEHUsI C UX IOMOIBI0 HEJTMHEWHBIX CUCTEM U YPAaBHEHUH B YaCTHBIX IIPOU3BOJHBIX,
peleHus TUHEHHBIX YPaBHEHUH M CUCTEM C TIEpEMEHHBIMH K03 huimenramus;
- MIOATOTOBKA CITYIIATENEH K H3YYEHUIO CMEKHBIX MaTEMaTHYECKUX JUCLIUIIINH;
- NpUOOpeTEeHHE HABHIKOB B IMPHUMEHEHHMH METOAO0B Iu(depeHIranbHbIX YpaBHEHUH B (U3HMKe U
JPYTUX €CTECTBEHHOHAYYHBIX JUCLIUILIMHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BeIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT 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-2 CriocobeH ¢hopMyInpoBarh 3a1a4u OIIK-2.1 Bnageer «¢GyHIaMEHTaIbHBIMU  MOHSATHSIMH,
YIpaBICHUS B TEXHUUECKUX CHCTEMax Ha 3aKOHAMH W TEOPUSAMH  NPOQWIBHBIX  Pa3IelioB
OCHOBE 3HaHUH 110 MPOGHIBHBIM pa3jenam MaTeMaTHYeCKUX U €CTECTBCHHOHAYYHBIX JUCLIHUILIHH
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX

JHCUUIUTHH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!




YMETB:

- mpocreiimme TUmbl  auGQepeHIHANbHBIX  YPAaBHEHUH, METOIbl  INOHWKEHHS  IOpsAKa
Qg QepeHanbHbIX YpaBHEHU;

- OCHOBHBIE ()OPMYJIBI OOIET0 ¥ YaCTHOTO PEICHHS JTMHEHHBIX CUCTEM M YPaBHEHHMH C MOCTOSHHBIMU
ko3 pumenTaMu, onpeaeseHe U CBOMCTBA MATPUYHON SKCIIOHEHTHI;

- YCJOBHUS CYyLIECTBOBAHUS W €JUHCTBEHHOCTH pelleHMs 3ajaud Komm a1 HOPMAaJbHBIX CHCTEM
muQQepeHIManbHbIX YPaBHEHUH W IJI1 ypaBHEHHSA N-TO MOPsJIKa B HOPMAajbHOM BHIE, XapakTep
3aBHCHMOCTH PELIeHH OT HaYalbHBIX yciioBUid. [ToHATHE 0cob0TO pemeHus;

- IOCTaHOBKY 3a/1a4 BapUAlMOHHOTO UCUUCIICHHUSI,;

- OCHOBHBIE MOHATHA M CBOMCTBa (Da30BBIX TPACKTOPUI ABTOHOMHBIX CHCTEM, KIacCH(UKALUIO
MOJIOKEHUH paBHOBECHS JTMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO MOPSAKa;

- IOHATHUE NEPBOTO MHTErpasia HeTMHEHHBIX CUCTeM An(GepeHInaIbHBIX YPaBHEHUH, UX IPUMEHEHNE
JUI pEIICHUI ypaBHEHHWH B YACTHBIX MPOU3BOAHBIX IEPBOrO MOPSAKA, YCIOBHS CYILIECTBOBAaHHS H
eIMHCTBEHHOCTH pelleHus 3aaaun Ko 11 ypaBHEHMS B YaCTHBIX IIPOM3BOIHBIX MIEPBOTO MOPSAKA;

- CTPYKTypy OOIIEro pemieHus] JUHEHHBIX CHUCTEM C IEPEMEHHBIMH KO3 (UIMEHTAMHU, CBOWCTBA
ompenenutens Bponckoro, ¢opmyny Jlmysumns-Octporpanckoro. CpolicTBa HyleH pemieHUHA
mQQepeHanbHbBIX YpaBHEHUH Broporo nopsizika (reopema Ll typma).

- pemwarh npocreimue nuddepeHIuaIbHbIe ypaBHEHHS, TPUMEHITh METOABI IIOHIKEHHSI TOPSIKA;

- pemarb JMHEHHBIC YpPaBHEHHS M CHCTEMbl C MOCTOSHHBIMU KO3()(HUIMEHTaMH, NPUMEHATH
MaTpUYHYH0 OKCIOHEHTy K PEIIEHHI0O CHCTEM JIMHEHHBIX YpaBHEHMH C IOCTOSHHBIMHU
ko3 urmenramu;

- wuccaenosarh 3amauy Komm. Haxomute ocoOble pemieHHs ypaBHEHHs MEPBOIO IMOPSIKa, He
Pa3peleHHOI0 OTHOCUTEIBHO IIPOU3BOIHOM;

- HCCIIE0BATh Pa3IMYHbIE 3a]]a4ul BAPHALMOHHOTO UCUHCIIECHUS;

- HaXOUTh IOJIOKEHUSI PABHOBECUS, CTPOUTh JIMHEAPU30BAHHBIE CUCTEMBI B OKPECTHOCTH II0JIOKEHUM
paBHOBECHSI, OMPENENATh TUI TOJOKEHUS] PaBHOBECHSI M CTPOUTH (ha30BbIE TPACKTOPUH JIMHEHHBIX
CHCTEM BTOPOIO HOPSIKA;

- HaXOIUTh NIEpBbIe MHTETpalIbl cucTeM AuddepeHnrnanbHbIX ypaBHEHUH, IPUMEHATh UX JUISl PELICHUS
[POCTEHIINX HENMHENHBIX CUCTEM. Peliars JIMHEWHbIE YPABHEHHS B YACTHBIX ITPOU3BOAHBIX IIEPBOTO
MIOPSIIIKA;

- mpuMeHATh Gopmyny JInyBus-OCTporpajickoro ¥ METO/ BapHallMM TOCTOSHHBIX JUIS PEIICHHS
YpaBHEHHUI BTOPOTO MOpsiAKAa ¢ NepeMeHHbIMH Kod(duuuentamu. MccnemnoBare CBOWCTBA pelICHUI
i depeHIanbHBIX ypaBHEHUI BTOPOTo MOps/Ka ¢ oMoIlbio TeopeMsl LTypma.

BJIAJIETD:

- JJOTMYECKUM MBILIUIEHUEM, METOJIaMH J10Ka3aTelbCTB MaTeEMaTUYECKUX YTBEPIKICHUMN;

- HaBBIKaMU pelIeHMs U ucciiegoBanus auddepeHnraibHbIX YpaBHEHUH U CUCTEM B MAaTeMaTHYECKUX
1 (pU3NYIECKUX MPUITIOKCHHUSAX;

- YMEHHUEM I0JIb30BaThCs HEOOXOIMMOMN JIUTEPATYPOH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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




ABTOHOMHBIE CUCTEMBI
Qg QepeHInanbHbBIX YpaBHEHUH

IlepBble  uwHTErpadbl U  JIMHCHHBIC
6 OHOPOJHBIE YpaBHEHUS B YACTHBIX 5 5 4
MIPOU3BOIHBIX TIEPBOTO MOPSIKA

Jluneiinsie TuddepeHanbLHbIe
YpaBHCHUSI W  JIMHEHHBIE  CHCTEMBI
7 - 4 4 3
nuQepeHIanbHblX  YpaBHEHUH ¢
nepeMeHHBIMU K0P PHUIHEHTaMH
Hroro yacos 52 52 46
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

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

OcHoBHble mOHATHS. [lpocTreiimne TUMBl ypaBHEHWH TEPBOTO TMOPSJKA: YpaBHEHHUS C
pa3leNAIOMMMHCS ~ TEPEMEHHBIMHM,  ONHOPOJHBIE,  JUHEIHBIE, ypPaBHEHHUS B  IOJHBIX
middepennmanax. MHTErpupyrommii MHOXHUTENb. MeTon BBeIeHHS MapaMeTpa Ui ypaBHEHUS
[IEPBOrO IMOPSZIKA, HE Pa3pelIEeHHOT0 OTHOCHTEIBHO NMPOU3BOAHON. MeToAbl MOHMKEHUS MOpsIKa
middepeHManbHEIX ypaBHEeHUH. Vcnonb30BaHNE OIHOMApaMETPUUYECKUX TPYMI MpeoOpa3oBaHUM
JUT IOHWKEHUS nopsiika auddepeHunanbHbIX ypaBHEHHH.

2. Jluneiinble nuddepeHnnanbHble ypaBHEHUS U CUCTEMBI ¢ IOCTOSSHHBIMU KO3 GUIIEeHTaMU

®opmyna oOmiero pemeHus: JHMHEHHOTO OJHOPOAHOTO YpaBHEHUS n-ro mnopsaka. OTbICKaHHE
pelIeHNs] JIMHEHHOTO HEOJHOPOJHOTO B Clydyae, KOrja IpaBas 4YacTb YpPAaBHEHMS SIBIAETCA
KBa3UMHOTOWICHOM. YpaBHeHHe Ditniepa. MccnenoBanre KpaeBbIX 3a7ay ISl TUHEHHOTO YpaBHEHUS
BTOPOTo MopsiAka (B 4aCTHOCTH, NMPHU HAJTUYUK MAJOr0 NapameTpa MpH CTaplield MPOU3BOIHOM).
dopmyna o0IIero pemnieHuss JUHEWHOW OIHOPOJHONH CHCTEMbl YPaBHEHWUH B Cily4ae MPOCTBIX
COOCTBEHHBIX 3HAYCHHH Marpuibl KOA(PQPHUIMEHTOB CUCTEMBI. TeopeMa O NPUBEACHUU MAaTPHLIBI
JTUHEHHOro TpeoOpa3oBaHusl K KopaaHoBou ¢Gopme (6e3 nokaszarenbcTBa). Dopmyna obrmiero
peleHus JIMHEHHONH OJHOPONHOM CHUCTEMBl B Cilydae KpaTHBIX COOCTBEHHBIX 3HAYEHHUH MaTpHIIbI
ko3 uumeHToB cucreMbl. OTBICKaHME pPEIICHUs JHUHEHHON HEOIHOPOIHOM CHUCTEMBI B Cllyyae,
Korga CBOOOJHBIC WICHBI YpPaBHEHHH SBISAIOTCA BEKTOP-KBa3UMHOTOWIeHaMu. MarpuyuHas
9KCIIOHEHTA M €€ HCIIOJIb30BaHHUE JUIA MONydeHHs (popMylbl OOILIETO pelieHns U pelieHUs 3aadu
Komm mis nuHelHBIX OJHOPOAHBIX M HEOAHOPOAHBIX cucTeM. [IpeoOpaszoBanme Jlamuaca u ero
IPUMEHEHHE K PpEIICHHI0 JIMHEWHBIX auddepeHIManbHbIX ypaBHEHUH C  MOCTOSHHBIMH
ko3 punmeHramu.

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

OcHoBHble ToHATHS. [IpocTeiimas 3aj7a4a BapUalMOHHOTO HMCYHMCICHHS. 3aja4a cO CBOOOIHBIMU
KOHIIAMH; 3aJ1ada i (YHKIIMOHAJIOB, 3aBHCSIIUX OT HECKOJHKHX HEM3BECTHHIX ()YHKIIHMH, U 3a/1a4a
Ut (QYHKIIMOHAIIOB, COACPIKAINX TPOU3BOJAHBIE BBICIIUX MOPSIKOB.

4. Uccnenosanue 3amaun Ko




Teopema cylecTBOBaHUS M €QMHCTBEHHOCTH pelleHus 3azadud Komm a1 HOpMajbHBIX CHCTEM
muQQepeHIMaTbHBIX YPABHEHUH W U1 ypaBHEHHs N-TO MOpsiIKa B HOPMalbHOM BHzE. Teopema o
IIPOOJKEHUH PELICHUH HOPMAaJIbHBIX CUCTEM. XapakTep 3aBUCUMOCTU peleHus 3agadu Kommwm ot
napaMeTpoB M HadajbHBIX HAHHBIX: HENPEPBIBHOCTh, IuddepeHuupyeMocTs. 3anada Komm ams
YpaBHEHUS NIEPBOTO MOPSAIKA, HE PA3PEIICHHOTO OTHOCUTEIBHO PONU3BOAHOM. OCcOObIe pereHus.

5. ABTOHOMHBIE CHCTeMBI TU(PepeHIINaTbHBIX YPaBHEHUN

OcHOBHBIC TOHATHSL W CBOWCTBa (a3oBbIX Tpackropuil. Kiaccubukanus monoxxeHuld paBHOBECHS
JUHEHHBIX AaBTOHOMHBIX CHCTEM YPaBHEHHH BTOPOrO MOpsIKA. Xapakrep MoBeneHUs (pa3oBbIX
TPAeKTOpUIl B OKPECTHOCTH I10JIOKEHUSI PaBHOBECHSI aBTOHOMHBIX HEJIMHEWHBIX CUCTEM ypaBHEHUH
BTOPOT0 MOpAJKA. YCTOMYMBOCTP M ACHMIITOTUYECKAs YCTOMYMBOCTH IOJOXKEHHS PaBHOBECHUS
ABTOHOMHOH cHCTeMBI. JloCTaTOUHBIE YCIOBUS ACUMIITOTUYECKON YCTOMYUBOCTH.

6. IlepBble MHTErpajibl M JIMHEHHBIE OJHOPOAHBIE YPaBHEHUS B YACTHBIX IPOU3BOJHBIX IIEPBOIO
nopsiaKa

OcHOBHBIEC MOHATUS W CBOWcCTBa (ha3oBbIX Tpaeckropui. Kimaccudukanus monoxeHUld paBHOBECHUS
JMHEHHBIX AaBTOHOMHBIX CHCTEM YpPaBHEHHMH BTOPOTO TMOpsAIKa. Xapakrep MOBEeICHUS (Pa30BBIX
TPAaeKTOPUN B OKPECTHOCTHU IOJIOKEHUS PABHOBECHS aBTOHOMHBIX HEJIMHEHHBIX CUCTEM YPABHEHMM
BTOPOIO IOpsiAKa. YCTOWYMBOCTh U ACHUMITOTHYECKAs YCTONYHMBOCTb IIOJIOKEHUSI paBHOBECHUS
ABTOHOMHOM CUCTEMBI. J0CTaTOUYHBIE YCIOBHS ACUMIITOTHYECKON YCTOWYMBOCTH.

7. Jluneiinpie aupdepeHnnaNbHbIe ypaBHEHHS M JIMHEHHBIE cUCTeMbl A (depeHIHanbHbIX
ypaBHEHUI ¢ iepeMeHHbIME K03 unimenramMu

Teopema CymiecTBOBaHHUS M €AMHCTBEHHOCTH pelIeHMs 3a1adu Komm i HopManbHBIX JTMHEWHBIX
CUCTEM YpaBHEHUH M JJI1 YpaBHEHUS N-I0 IOpsAAKa B HOpMalbHOM Bule. DyHIamMeHTaIbHas
cucreMa ¥ (yHAaMEHTaJIbHAs MaTpulla PEIICHUH JIMHEHHON OXHOPOTHOW CHUCTEMbI YpaBHEHUH.
CrtpykTypa oOIero pemeHus JMHEHHONW OTHOPOAHOM W HEOAHOPOIHOW CHCTEMBl YpaBHEHUH.
Omnpenenurens Bponckoro. ®opmyna Jlnysumis-Octporpaackoro. Metoa Bapuanuy MOCTOSHHBIX
JUTSL JIMHEWHON HEOJHOPOJHOW cucTeMbl ypaBHeHHUU. CIEACTBHUS IS JIMHEWHBIX YpaBHEHHM 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 ¢



®ununmos, A. O.

Beenenue B Teoputo quddepeHMANBHBIX ypaBHeHHH [ Teker] : yueOHuk nist By3oB / A. ©. Ounnrnios
—4-ewm3n. — M. : JEHAH/I, 2015 .— 240 c. — (Knaccuueckuit yueoauk MI'Y). - bubnuorp.: c.
234-236. - IIpeam. ykas.: ¢. 237-239. - ISBN 978-5-9710-2029-5 (B mep.) .

Crenanos, B. B.
Kypc nuddepennmansasix ypaBuenuii [ Texct] : yueOnuk amns By3oB / B. B. CrenanoB .— 7-e u3n.,
crepeotur. — M. : ®uzmarrus, 1958 .— 468 c. : uept. - And. ykas.: ¢.467-468. - 25 000 >k3. (B mep.).

Oepoprok, M. B.

Oo0bikHOBeHHBIE AuddepeHnranbHbie ypaBHeHus [ Tekcr] : yueOHuK Jutst By30B / M. B. ®denoprok .—
3-e u3n., crepeorunt. — CIIO. : Jlanp, 2003 .— 448 c. — (YueOnuku ans By30B. CriennanbHas
nmuteparypa). - bubmmorp.: c. 445-447. - 3000 5k3. - ISBN 5-8114-0491-3 (B mep.)) .

JomnonHurensHas aureparypa

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

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI5l OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

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

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

3. http://mathnet.ru — oOmepoccuiickuii MaTeMaTH4eCKHii OpPTall.

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

5. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHHBIC TEXHOIOTUH, BKIIIOYask IEMOHCTPALIHIO
Npe3eHTAlUN.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab u np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exkeroHO pazpabaThiBaeMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CucTeMHBIN aHAIIA3 U yHpaBJICHUC

IIpO(l)I(l.]Ib NMOATOTOBKMU: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece
dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

4 (BeceHHmit) - DK3aMeH

PaszpatGoTunk: W.B. Kozunun, kaua. ¢pu3s.-Mat. HayK



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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-2 CniocobeH ¢hopMyInpoBarh 3a1a4u
YIpaBICHUS B TEXHUUECKUX CHCTEMaX Ha
OCHOBE 3HaHUH 10 MPOGHUIBHBIM pa3jenam
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX
JAHCUUIUTHH

OIIK-2.1 Bnageer «¢GyHIaMEHTaJIbHBIMU  MOHSITHSIMH,
3aKOHAMHU 5 TEOPUSIMHU PO HITHEHBIX pasenos
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHBIX JUCITUTUINH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyuenus aucuuiuinHbl «Angdepennnansasie ypaBHeHUD 00ydaOIIUNACS JOIKEH:

3HATb:

- IPOCTEHIIME  TUIIBI
muddepeHITNaTBHBIX YPAaBHEHHU;

TG depeHTHaTEHBIX

YpaBHEHUH, METOAbl IOHWKEHMs  IOpsiKa

- OCHOBHBIE ()OPMYJIBI OOIET0 ¥ YaCTHOTO PEICHHS JTMHEHHBIX CUCTEM M YPaBHEHHMH C MOCTOSHHBIMU
ko3 pumenTaMu, onpeaeseHIe U CBOMCTBA MATPUYHON SKCIIOHEHTHI;

- YCIIOBMs CYILECTBOBAHUSA M €IUHCTBEHHOCTH pelleHus 3afauu Kol Juisi HOpMaJbHBIX CHCTEM
muQQepeHIManbHbIX YPaBHEHUH W IJI1 ypaBHEHHSA N-TO MOPsJIKa B HOPMAajbHOM BHIE, XapakTep
3aBHCHMOCTH PELICHHI OT HaYalbHBIX yciioBUi. [ToHaTHE 0cob0TO pemieHus;

- IOCTAHOBKY 33J]a4 BapHallMOHHOTO UCUHCIICHHUS;

- OCHOBHbBIC MOHATHA M CBOMCTBa ()a30BBIX TPACKTOPUI ABTOHOMHBIX CHCTEM, KIacCH(HUKALUIO
TOJIOKEHUI paBHOBECHSI IMHENHBIX aBTOHOMHBIX CHCTEM BTOPOTO MOPSIKA;

- IOHATHUE NIEPBOTO MHTErpasia HeTMHEHHBIX CUCTeM An(GepeHInaIbHBIX YPaBHEHUH, UX IPUMEHEHNE
JUIsl PEIIEHUH YpaBHEHMHM B YACTHBIX IMPOW3BOAHBIX MEPBOrO MOPSAKA, YCIOBHS CyIIECTBOBAHUS H
€IMHCTBEHHOCTH pelleHus 3a1aun Komu ais ypaBHEHUs B YaCTHBIX IPOU3BOHBIX [1EPBOIO MOPSIKA;

- CTPYKTypy OOIIEro pemieHus] JUHEHHBIX CHUCTEM C IEPEMEHHBIMH KO3 (HUIMEHTAMH, CBOWCTBA

onpenenurenss BpoHckoro,

dopmyny JInyBumns-OcTporpaackoro.

CeolicTBa Hyleld peuieHui

nuQQepeHIManbHBIX YpaBHEHUH BToporo nopsizika (reopema Ll typma).

yMeTh:




- pemarh npocteimue auddepeHanbable ypaBHEH!s, IPUMEHATh METO/bI TIOHMKESHUS MTOPSI/IKa;
- pewarb JIMHEHHbIE YpaBHEHHs W CHUCTEMBl C TIOCTOSHHBIMH KO3(QQHUIHMEHTaMH, NPUMEHSTH
MaTpUYHYK0 3KCIIOHEHTY K pPEIIEeHUI0 CHCTEM JIMHEMHBIX YpaBHEHMH C  IIOCTOSHHBIMU
KO3 PUITUECHTaAMU;
- uccnenosarh 3amady Komm. HaxomanTh ocoOble pemieHHs ypaBHEHHUsS IE€pPBOTO MOpsIKa, HE
Pa3peIIeHHOT0 OTHOCUTENBHO MPON3BOIHOM;
- HCCJIENI0BATh Pa3InYHbIE 3a/1a4l BapUALMOHHOIO UCUMCIICHMS],;
- HaXOJUTh IOJIOKEHUS PAaBHOBECHUS, CTPOUTD JINHEAPU30BAaHHBIE CHCTEMBI B OKPECTHOCTH MOJIOKEHUI
paBHOBECHS, ONPEAEIATh THI MOJOKEHUS PABHOBECUS M CTPOUTH (ha30Bble TPAEKTOPUU JIMHEHHBIX
CUCTEM BTOPOTO MOPSAKA;
- HaXOAWUTh TEPBBIC MHTETPAJIBI CHCTEM TU((EepPEeHIINATBHBIX YPAaBHEHUH, IPUMEHATh UX AT peIeHHs
MPOCTEUIINX HETUHENHBIX CHCTEM. Pemars JMHENHbIE YpaBHEHUS B YaCTHBIX MPOM3BOIHBIX MEPBOTO
HOpsKa;
- npuMeHITh Gopmyny JlnyBMILIs-OCTpOrpasckoro U MeTof BapUald MOCTOSHHBIX Ui PEIICHUS
ypaBHEHUI BTOPOTO TOPs/IKA ¢ TepeMeHHbIMH Kod(dunuentamu. MccnemnoBars cBoOWCTBA pelieHUi
muQQepeHanbHBIX YPaBHEHUH BTOPOro MOPSIIKa C MOMOIIBI0 Teopemsl LITypMma.

BJIaJeTh:
- JIOTHYECKUM MBIIIJIEHUEM, METOIAMHU J0Ka3aTe€IbCTB MaTEMaTHYECKUX YTBEPKICHUM;
- HaBbIKAMU PELICHUsS U UcceqoBaHus Tu(QepeHINaIbHbIX YPaBHEHUH U CUCTEM B MaTeMaTHYECKUX
1 GU3NUECKUX TPUITIOKEHUSX;
- YMEHHUEM T0JIb30BaThCs HEOOXOIMMOM JIUTEPATYPOH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Texkymuii KOHTPOJb OCYIIECTBISIETCS. Ha OCHOBE OammbHO-pedTHHroBoi cucrembl (BPC) omuenkn
3HaHWU M0 wu3yyaemMod gucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAalIHUX 33/JlaHMi M KOHTPOJIBHBIX PAa0OT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCIeBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAIBHBIC JKypHANIbl U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHUI OCYIIECTBISIETCS B TEUYCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHbBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpoaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEro 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BONPOCH! IPENOAaBaTeNs M HAMHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M YTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHWS KOHTPOIBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[epeuens BonpocoB aist nuddepeHupoBaHHOrOo 3a4era (3 ceMm.):

1. IIpocreiimue THUITBI YpaBHEHUI MEPBOTO MOPSAKA: YPaBHEHUs C Pa3AeisIOIIMMUCS TEPEMEHHBIMH,
OZHOpOJHBIC, JIMHEWHBIE, YpaBHEHHUS B MOJHBIX Aup¢epeHnnanax. VHTerpupyommii MHOXUTEIb.
VYpasuenus beprynnn u Pukkaru.

2. Meroz BBeJeHMS HapaMeTpa JUIsl ypaBHEHHs NEPBOro MOPsAKa, HE pa3pelieHHOro OTHOCHUTEIBHO
[IPOU3BOAHOM.

3. MeToas! oHMWKEHUS nopsiaxa aist quddepeHaabHbIX ypaBHEHUH.

4. OOmee pelieHHe JMHEWHOrO OJHOPOIHOTO YypaBHEeHUs $n$-ro mopsimka ¢ MOCTOSHHBIMH
ko3 punmeHramu.

5. OOmee pemeHne JUHEHHOTO HEOJHOPOAHOTO YypaBHeHHs $n$-ro mopsaka ¢ TOCTOSHHBIMHU
KO3 GHULIHEHTaMH U IPaBOil YacThIO YpaBHEHUS B BUJIE KBa3UMHOTOWICHA.

6. OOmee peimieHHEe HOPMAlbHOW JIMHEHHOW OJHOPOMHOW CHCTEMBI ypPaBHEHHH C TOCTOSHHBIMHU
ko3 purmenTaMu B cityyae, KOrja CyIecTByeT 0a3uc U3 COOCTBEHHBIX BEKTOPOB MaTPHUIIBI CUCTEMBI.



7. Obmee pemieHHE HOPMAIbHOW JIMHEHHOW OMHOPOTHOW CHCTEMBl YpPAaBHEHHH C IOCTOSHHBIMHU
koo duimenTaMn B ciydae, KOTjia HE CYIIECTBYeT 0a3uc M3 COOCTBEHHBIX BEKTOPOB MAaTPHIIBI
CHCTEMBI.

8. OTbICKaHUE pEUICHUH HOPMAJIbHOW JTMHEHHON HEOIHOPOJHON CUCTEMbI YPaBHEHUHN € MTOCTOSHHBIMH
KO3 GHULIEHTaMH B ClTy4yae, KOTzia CBOOOHbIN UICH SBIISETCS BEKTOPHBIM KBa3UMHOTOUICHOM.

9. DKCTIOHEHTa KBaJpaTHOW MaTpPUIlbl; MaTpUUHbIE (GOPMYIIBI peneHus 3a1adu Ko 11 HopMaabHbIX
JIMHEHHBIX CHCTEM C MOCTOSIHHBIMH KO3(h(QUIIHEHTaMU.

10. ITpocreiimas 3aga4a BApUalMOHHOTO MCUUCIICHHUSL.

11. O600menus mpocTeiineii 3aj1a4d BapUAMOHHOTO MCUYHCICHHS: 3aJlada cO CBOOOIHBIM KOHIIOM,
3amaya a5 (YHKUMOHAJIOB, 3aBUCAIIMX OT HECKOJIBKMX HEM3BECTHBIX (yHKIMHA, W 3amada Jis
(YHKIIMOHAJIOB, COJEPIKAIINX MPOU3BOIHBIC BBICIIMX MOPSAAKOB.

[lepeuens BompocoB st 3k3ameHa (4 cem.):

1. IIpocreiimue TUITBI YpaBHEHUI MEPBOTO MOPSAKA: YPaBHEHUs C Pa3AeisIOIIMMUCS TIEPEMEHHBIMH,
OZHOpOZHBIC, JIMHEWHBIE, YpPaBHEHHUS B MOJHBIX Aup¢epeHnnanax. VHTerpupyommii MHOXKHUTEIb.
VYpasuenus beprynnn u Pukkaru.

2. Meroz BBeJeHMS HapamMeTpa JUIsl ypaBHEHHS IEPBOro MOPsAKa, HE Pa3pelieHHOro OTHOCHUTEIBHO
[IPOU3BOIAHOM.

3. MeToas! mOHMKEHUS nopsiaka st quddepeHaabHbIX YpaBHEHUH.

4. OOmee peleHne JMHEWHOrO OJHOPOIHOTO YypaBHEeHUs $n$-ro mopsimka ¢ MOCTOSHHBIMU
ko3 punmeHramu.

5. OOmee pemeHne JUHEHHOTO HEOJHOPOAHOTO YypaBHeHHs $n$-ro mopsaka ¢ TOCTOSSHHBIMHU
KO3 GHULIMEHTaMH U IPaBOil YacThIO YpaBHEHUS B BUJE KBa3UMHOTOWICHA.

6. OOmee peimieHHEe HOPMAlbHOW JIMHEHHOW OJHOPOMHOW CHCTEMBbI ypPaBHEHHH C TOCTOSHHBIMHU
ko3 purmenTaMu B cityuyae, KOrja CyIecTByeT 0a3uc U3 COOCTBEHHBIX BEKTOPOB MaTPHUIIbI CUCTEMBI.
7. OOmee pelieHHE HOPMAlbHOW JIMHEHHOW OJHOPOMHOW CHCTEMBbI ypPaBHEHHH C TOCTOSHHBIMHU
ko3 unmenTaMu B ciydae, KOTa HE CYyIIEeCTBYeT Oa3uc M3 COOCTBEHHBIX BEKTOPOB MaTpHIIBI
CHCTEMBI.

8. OTpICKaHUE pelIeHni HOPMaJIbHOM JIMHEWHON HEOTHOPOTHON CUCTEMBl YPAaBHEHHM C MOCTOSHHBIMHU
ko3 pumenTaMu B cityyae, Korja CBOOOIHBIN WIEH SIBJISIETCS] BEKTOPHBIM KBa3UMHOTOWJICHOM.

9. DKcroHEHTa KBaApaTHOM MaTpUIbl; MaTpUuHble (POpMYIbI perieHus 3agaun Komm st HopMalbHBIX
JIMHEHHBIX CUCTEM C ITOCTOSHHBIMH KO PUIIMEHTaAMH.

10. Ilpocreiiiias 3aga4a BApUATMOHHOTO UCUUCIICHHUS.

11. O600wmenus mpocTeiie 3a1aud BapUaMOHHOTO MCYHCICHHS: 3aJada cO CBOOOAHBIM KOHLIOM,
3afaya A7 (PyHKIMOHAIOB, 3aBUCSIIMX OT HECKOJIbKMX HEW3BECTHBIX (YHKIMH, M 3a7ada ais
(YHKLIMOHAJIOB, COACPIKALINX MPOU3BOIAHBIE BBHICIINX MTOPSIKOB.

12. TIpubnuxeHHbIe pelIeHHs 1 UX CBOWCTBA.

13. Teopembl CylIeCTBOBaHMS M €IMHCTBEHHOCTH peLIeHUs 3a1aun Komm 11 HOpMajbHBIX CHCTEM
auepeHIMaNbHbIX YPaBHEHHI | 1T ypaBHEHUs $n$-ro mopsika B HOpMaIbHOM BHJIC.

14. Teopema 0 MPOAOKEHUH DPELICHUH HOPMAJBbHBIX CHCTEM OOBIKHOBEHHBIX IU(QepeHIInaaIbHbIX
YpaBHEHUH U CIEACTBHA U3 HEe.

15. HenpepbiBHasi 3aBUCUMOCTb OT I[1apaMeTpPOB pelleHus 3agaud Komwm 1 HOpMajbHBIX CHCTEM
OOBIKHOBEHHBIX Au(depeHInanbHbX ypaBHeHUN. JuddepeHnupyeMocTs pemeHns no napameTpam,
ypaBHEHUE B BapHaLlUsiX.

16. Teopema cyliecTBOBaHHMS M €IUHCTBEHHOCTU pelleHus 3afauu Komwm [uig ypaBHEHUS NEPBOIO
HOPSIIKA, HE Pa3pelleHHOT0 OTHOCUTENBHO IPpou3BoaHON. Ocoboe peleHue.

17. ABroHOMHBIE cucTeMbl auddepeHInanbHbIX YypaBHeHUH. CBoicTBa ()a30BBIX TpaeKTOpU
HOpPMAJIbHBIX aBTOHOMHBIX CUCTEM.

18. Knaccudukauus NONOKEHUH pPAaBHOBECUS JMHEWHOW aBTOHOMHOW OJHOPOJHOW CHCTEMBI
T QepeHIanbHpIX YPaBHEHUH BTOPOTO TOpsAKA. XapakTep MOBeleHUs (a3oBBIX TPACKTOpUU B
OKPECTHOCTH TOJIOKEHHsI PAaBHOBECHS JJIsl aBTOHOMHBIX HEJIMHEHHBIX CUCTEM BTOPOTO MOpPSAKA.

19. IlepBble MHTETpasibl aBTOHOMHBIX CUCTeM Iu(epeHIralbHbIX ypaBHeHHd. Kpurepuii nepsoro
uHTerpana. [IpuMeHeHue nepBbIX HHTErPAJIOB Ul IOHUKEHUS IIOPsIIKA CUCTEMb] YpaBHEHUH.

20. Teopema 0 ynciIe HE3aBUCUMBIX TEPBBIX MHTETPAJIOB aBTOHOMHON cUCTeMBI AU depeHaibHbIX
YpaBHEHUI.

21. JluneiiHoe OOJHOPOAHOE ypaBHEHHE B YACTHBIX MPOM3BOJHBIX NEPBOro MOpPsAKa; (GopMysia 00mero
pewienus. TeopeMa cylllecTBOBaHUS U €JUHCTBEHHOCTHU peuleHus 3aaauu Koy,



22. Teopembl CyLIECTBOBAHUS M €MHCTBEHHOCTH pelleHus 3a1a4u Komm Ui HopMallbHBIX JINHEHHBIX
cUCcTeM OOBIKHOBEHHBIX TU(PPEpEeHIINATLHBIX YPaBHEHUH C MEepeMEHHBIMU KOA(QUIIMCHTaMU U IS
JTuHEHHOTO ypaBHeHHs $n$-ro mopsaka.

23. ®yHaaMeHTalbHas CUCTEMA pelleHni, (yHJaMeHTalbHasg MaTpUlla U CTPYKTypa OOIIEro peleHHs
HOpMAaJIbHOW JIMHEWHOW OJIHOPOJHON CHCTEMBbI YpaBHEHUH C TMepeMeHHbIMH Kod(dduimeHramu.
@dyHaaMeHTalbHAsl CUCTEMa pEIIeHWH M CTPYKTypa OOLIero pemieHus] JMHEHHOrO OJHOPOAHOTO
ypaBHeHus $n$-ro nopsizika.

24. Omnpenenurens Bponckoro u ¢opmyna JlnyBumis--OcTporpaackoro i pelieHH HOPMaJIbHOM
JINHEWHOW OAHOPONHOW CHCTEMBl YPABHEHUHM W Uil PELICHUH JMHEWHOIO OJHOPOIHOIO YPAaBHEHUS
$n$-ro mopska.

25. Merop Bapuany NOCTOSTHHBIX JUIsI HOPMAJIBHOM JIMHEHHONW HEOTHOPOIHON CUCTEMBI YpaBHEHUH U
TSl TAHEHHOTO HEOHOPOAHOTO ypaBHeHus: $n$-ro mopska.

26. Teopema lllTypma u crieZicTBUS U3 HEe.

27. YctoWumBOoCTh TO JIAMyHOBY IONIOKEHUSI PABHOBECHS aBTOHOMHOW cHcTeMbl. JlocTaTouHble
YCJIOBHS aCHMIITOTHYECKOW YCTOMYMBOCTH ITOJIOKEHUST PABHOBECHUSI aBTOHOMHOM CHCTEMBI.

[Ipumeps! 3K3aMeHAIMOHHBIX OUJIETOB:

bumer Ne 1

[IpubnmkeHHbIE pElIeHNs U UX CBOWCTBA.

buner Neo 2

ABTOHOMHEIE cucTeMbl MU pepeHuanbHbIX ypaBHeHNH. CBOMCTBA pelIeHn U (a30BBIX TPACKTOPHIA.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOydYamOLIEMycCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIECHUN;

omleHka «oTmmu4HO (9)» BBICTaBNIAETCS OOy4aromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpble ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEeOONbIIME HETOYHOCTH, KOTOpBIE IOCIIEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPHU PELICHUH 3a/1a4;

OLICHKA «XOpowIo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, 'PaMOTHO U 110
CYIIECTBY M3JIaraeT ero, yMeeT IpPHUMEHSATh IOJYYCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOILO (5)» BHICTABIACTCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3J1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIUPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIGHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHWS IO
00pa3iy B CTaHIapTHON CHTYyalluy;



OIICHKA «HEYJIOBJIECTBOPUTEIHHO (2)» BBICTABISETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO COJEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLICHKA «HEYIOBJIETBOPHUTENBHO (1)» BBICTaBIsETCS 00ydYarolmeMycs, MOoKa3aBIIeMy MOJHOE HE3HAHHE
yueOHO# nporpaMMbl TUCIUILUIAHEL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHMpoBaHHBINA 3a4€T WU 3K3aMEH MPOBOAMUTCA MO UTOraM TEKYIIEH YCIeBa€MOCTH U CIadu
3aJlaHWi, MPEeITyCMOTPEHHBIX MPOTrPaMMON JAHUCIUILUIMHBL, ¢ y4eToM HaOpaHHBIX oukoB 1o BPC. Ilpu
Habope xonudectBa 04koB BPC He MeHble MOpOroBOro CTYAEHTY CTaBUTCS AU(QepeHIMpPOBaHHBIN
3a4er.

Bpemsa npoBeneHus MHCBMEHHOTO JK3aMEHa COCTAaBISET YETHIPE aCTPOHOMHYECKMX 4aca. Bo Bpems
MPOBEJCHUS MMCBMEHHOTO 3K3aMeHa 00yJarolrecs MOTYT I0JIb30BaThCsl TOJIBKO PYUYKOH, KapaHIaIIoM
u Oymaroii.

[Ipu nmpoBeneHuM ycTHOro 3k3ameHa oOydarolmeMycs IpeAoCTaBisieTcs | acTpPOHOMHYECKMH 4ac Ha
noarotoBky. Ompoc olyuaromierocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh IBYX
ACTPOHOMHMYECKHUX 4acoB. Bo Bpems npoBeaeHHs 3K3aMeHa 00ydaroLIiecsi MOTYT MOJIb30BaThCS TOJIBKO
[IPOrpaMMOM TUCLUILIUHBI.



«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




