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AHHOTANMA
Hucuunnnna «DaeMeHTsl AuddepeHInaabHbIX ypaBHEHH» oTHOCUTCS K 0a3oBoii yactu OOII MOTU.

CoOTBETCTBYIOIIMI KypC TOMYrOAOBOW, YHUTAaeTcsi B UeTBEpTOM cemecTpe. B koHme 4-ro cemectpa
[IPELYyCMOTPEH IK3aMEH, BKJIIOYAIOIMI NMCbMEHHYIO U YCTHYIO 4acTH.

[lporpaMmma  ITUCHMIUIMHBI ~ CONEPXKHT  CTaHJAPTHBIC  pas3lnelibl  oOmeld  Teopud  OOBIKHOBEHHBIX
T PepeHIanbHbIX ypaBHEHUH W HEKOTOpBIC pasfielibl W3 KAaueCTBEHHOH TeopuH IudQepeHImanbHbIX
YpaBHEHUN.

CeenieHHsl U HaBBIKH, IIOJyUYEHHbIC B Pe3yJbTaTe OCBOEHUS JAHHOM AMCLUIUIMHBI, UCHOJB3YIOTCA B Kypcax
YpaBHEHUI MaTeMaTH4ecKOW (HU3UKH, TEOPEeTHUECKOW MEXaHUKH, NPH H3YYCHHH JPYTUX TUCLHILINH
MaTeMaTHYEeCKOTO ¥ (PU3NYECKOTO LIUKIIOB.

1. lean u 3apa4n

Henp AucoMnInHbI
O3HAaKOMJICHHE CIyliaTeneil ¢ ocHoBaMH Iu(QepeHINaIbHbIX YPAaBHEHUH U MOATOTOBKA K M3Y4YEHHIO

JIPYyTUX MareMaTH4ecKuX KypcoB — TeOpHH (YHKUMH KOMIUIEKCHOTO MEPEMEHHOI0, ypaBHEHHI
MaTeMaTHYeCKOM (PM3UKH, ONTUMHU3ALNN U ONTUMAIBHOTO YIpaBlIeHHs, (PyHKIIMOHAIBHOTO aHaIN3a U
Ap.

33]13‘[1/[ JAUCHUIIINHBI

* IpUOOPETEHHE CITYIIATENIIMI TEOPETUICCKUX 3HAHUH M MPAKTUUECKUX HABBIKOB B 00JIACTH PELICHUS
npocreimux auddepeHInanbHbIX YpaBHEHUH, THHEHHBIX MU GEepeHIIUANLHBIX YPABHEHUH U CHCTEM,
uccnenoBanus 3a1a4 Komm, mocTpoeHus 1 uccienoBanus (pa3oBbIX TPACKTOPUI aBTOHOMHBIX CHUCTEM,
HaXOXJICHUS MIEPBBIX HHTETPAJIOB;

¢ IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

* MpUOOpETEHHE HABHIKOB B MPHMEHEHHH METOAOB IU(PQEepeHIMATBHBIX YpaBHEHUH B (U3UKE WU
JIPYTHX €CTECTBEHHOHAYYHBIX AUCIMIUINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIENISSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,

MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
[TOCTABJICHHBIX 3a/1a4

3a/1a4d, OLICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIbHYIO
JEATENIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIN3y IMPOAETIaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETb:

OcHoBHbIE (OPMYITBI OOIIETO U YACTHOTO PEIICHUS JIMHEHHBIX CHCTEM M YPaBHEHUH C MOCTOSIHHBIMHU
ko3 punmenTaMu, onpeaesneHIe U CBOMCTBA MATPUYHON SKCIIOHEHTHI.

VYcnoBusl CyLIECTBOBAaHMS M €IMHCTBEHHOCTH pelleHus 3azaud Komwu a1 HOpMasbHBIX CHCTEM
nuQQepeHIaTbHBIX YPaBHEHUH U AJIS1 YpaBHEHUS N-TO MOPSAIKA B HOPMAJIBHOM BUJE.

OcHOBHbIE TOHATHA M CBOWCTBA (DAa30BBIX TPACKTOPHH ABTOHOMHBIX CHCTEM, KIacCU(pHUKALUIO
TOJIOKEHUI paBHOBECHSI IMHEIHBIX ABTOHOMHBIX CUCTEM BTOPOTO HMOPSAIKA.

[TonsiTHE IEPBOTO MHTErpaia HEMMHEHHBIX cucTeM UG PepeHINaTbHBIX YPABHEHHUH.

CrpykTypy 0OLIero pemeHus JUHEHHBIX CHUCTEM C IIEPEMEHHBIMH KOA(PQPHUIHMEHTAMH, CBOHCTBA
omnpenenutens Bpouckoro, popmyny JInyBumisi-OcTporpaickoro.

Penrats npocreiinme nuddepeHnnanbHble ypaBHEHMS, TPUMEHSITh METObI TIOHMKEHUS TTOPSIKA.
Pemarp nmuHeliHbIe YpaBHEHUS U CUCTEMBI C TOCTOSHHBIME KOA((QUIIMEHTAMHU, TPUMEHSTh MATPUIHYIO
SKCTIOHEHTY K PEIICHUIO CHCTEM JIMHEHHBIX YpaBHEHUH C MMOCTOSHHBIME K03 puiimeHTamu.
Uccnenosars 3anauy Komu.

Haxonutp monoxeHus: paBHOBECHS, CTPOUTH JIMHEAPU30BAHHBIE CHCTEMBI B OKPECTHOCTH TMOJIOKEHUHN
PaBHOBECHS, ONPEICISITh THUIT TOJOXKCHHSI PAaBHOBECHS U CTPOUTH (Pa3oBBIC TPACKTOPUU JTMHEHHBIX
CHCTEM BTOPOTO MOPSAKA.

[Ipumensts dhopmyny JlmyBumis-OcTporpaickoro ¥ METOJ BapHWalMHM TOCTOSHHBIX IS PEIICHUS
ypaBHEHUI BTOPOTO MOPSIJIKA C IEPEMEHHBIMH KOA((QUITUECHTaMU.

BJIAJIETh:

JloruveckuM MBIIIIEHHEM, METOJaMH J10Ka3aTeNbCTB MATEMAaTHUECKUX yTBEPKACHHIA.

Haprikamu penienus u uccnenoBanus qudGepeHINaIbHBIX YPAaBHEHUH U CHCTEM B MaTeMaTHIECKUX H
(UBNYIECKUX TPUITOKEHUSIX.

YMeHreM Nob30BaThCsl HEOOXOAMMOH JINTEpaTypoil.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [pocreiimme Tumbl aupGepeHInaTbHBIX 6 2 4
YpPaBHECHHUI.
Jluneiinsie TuddepeHIanbLHbIe
2 YpPaBHEHUSI M CUCTEMBI C IOCTOSHHBIMHU 6 6 3
ko3 punmenramu.
3 OCHOBHBIE TEOPEMBI. 6 4 4
4 ABTOHOMHEIE CHCTEMBI 4 4 3
T epeHIanbHbIX YpaBHEHUH.
Jluneiinsie TuddepeHIanbLHbIe
5 YpaBHCHUSI W  JIMHEHHBIE  CHCTEMBI 3 3 4
nuQQepeHIanbHblX  YpaBHEHUH ¢
nepeMeHHBIMU KO3 PHULIEHTaMH.
Hroro yacos 30 30 18
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)




1. lpocteiimue Tunbl AuddepeHnrnaibHbIX ypaBHEHHH.

OcHoBHble TmOHATHS. [lpocTeiimne TUMBI ypaBHEHWH TEPBOTO TMOPSJKA: YpaBHEHHS C
pa3meNAIOMMMUCS  TEPEMEHHBIMH,  OJHOPOJHBIC,  JIMHEWHBIC, YPAaBHEHUS B  TOJHBIX
middepennmanax. Muterpupyronmii MHOXHUTeNb. KoHcepBaTHBHBIE MEXaHMYECKHE CHUCTEMBI C
OIHOM cTerneHbio cBoOoabl. [lepBrie nHTETpabI.

2. Jluneiinsle nuddepeHnnanbHble ypaBHEHUS U CUCTEMBI C TIOCTOSSHHBIMU KO3 GUIIMEHTaMH.

®opmyna oOmero pemeHus: JIHMHEHHOTO OJHOPOAHOTO YpaBHEHUS n-ro mnopsaka. OTbICKaHHE
peleHns] JMHEHHOTO HEOJHOPOJHOTO B Cilydae, KOIZIa IpaBas 4YacTh YpPaBHEHUS SBISIETCS
KBa3uMHOTOWIeHOM. Dopmyna o01ero pemeHusi TMHEHHONW OJHOPOJHOW CHCTEMbl YPaBHEHUH B
cllydae NpPOCTBIX COOCTBEHHBIX 3HaueHHH MaTpuibl KodddunmenToB cuctemsel. Teopema o
MPHUBEJICHUH MaTpPUIBl JTMHEHHOTO MpeoOpa3oBaHusl K >KOpAaHOBOU (opMme (0e3 J0Ka3aTelIbCTBa).
®opmyna 0o0mero pemnieHuss JTHHEHHON OIHOPOIHOW CHCTEMBI B Ciydae KpPaTHBIX COOCTBEHHBIX
3HaYeHUi Matpullbl kodddunmeHToB cucrembl (6e3 okazarenbcTBa). OTBICKAHUE PpEIICHUS
JMHEHHON HEOIHOPOIHOW CHUCTEMBI B Cilydae, Korna CBOOOIHBIC WICHBI YPaBHEHHH SIBIISFOTCS
BEKTOpP-KBa3UMHOTouIeHaMH (0e3 JoKa3arenbcTBa). MaTpuyHas SKCIIOHEHTa U €€ HCIOJIb30BAHUE
IUTS TIOJTy4eHuUsT (pOPMYITBI OOIIET0 PeIIeHNs ¥ PeIIeHus 3a1aui Koy [1s JIMHEWHBIX OJJHOPOIHBIX U
HEOHOPOJHBIX CHCTEM.

3. OCHOBHBIE TEOPEMBI.

Teopema 0 BBIIPSIMIIEHHH BEKTOPHOTO NOJs. Teopema CyleCTBOBAHUS M €AUHCTBEHHOCTH PELICHUS
3agaun Komm ams HOpManbHBIX cUcTeM auGQepeHInalbHbIX YPaBHEHUH M U ypaBHEHHS N-TO
MOpsAJIKa B HOpMaJIbHOM BHJE. Teopema 0 MPOAOIKEHUH pEeIIEHNI HOPMAJIBHBIX CUCTEM.

4. ABTOHOMHBIE cHcTeMBbI AU PepeHInaIbHBIX yPaBHEHHUA.

OcHOBHBIEC MOHATUS W CBOWcTBa (a3oBbIX Tpaeckropui. Kimaccudukanus monoxeHUld paBHOBECHUS
JMHEHHBIX ABTOHOMHBIX CHCTEM YpPaBHEHHMH BTOPOTO TMOpsAIKa. Xapakrep MOBeACHUS (Pa30BBIX
TPACKTOPUN B OKPECTHOCTH IIOJIOKEHHUSI PaBHOBECHsI aBTOHOMHBIX HEJIMHEWHBIX CHCTEM YpaBHEHHI
BTOPOrO TOpsAAKa. Xapakrep NoBeAeHHs (Da30BbIX TPACKTOPHA B OKPECTHOCTH IOJIOKEHHS
paBHOBECHsI aBTOHOMHBIX HEJIMHEHHBIX CUCTEM YPaBHEHHH BTOPOTO IMOPSIKA.

5. Jluneiinple auddepeHnnaNbHbIe yYpaBHEHHS M JIMHEHHBIE cUCTeMbl A (depeHIHanbHbIX
ypaBHEHUI ¢ IepeMeHHbIME K03 urimeHramu.

Teopema CymiecTBOBaHHUS M €AMHCTBEHHOCTH pelleHMs 3aqadu Komm i HopManbHBIX JTMHEWHBIX
CUCTEM YpaBHEHUH M JJI1 YpaBHEHUS N-I0 IOpsAAKa B HOpMalbHOM Buie. DyHIamMeHTabHas
cucreMa ¥ (yHAaMEHTaIbHAs MaTpulla PEIICHU JIMHEHHON OXHOPOTHOW CHUCTEMbI YpaBHEHHUH.
CrtpykTypa oOIero pemeHus JMHEHHONW OTHOPOAHOM W HEOAHOPOIHOW CHCTEMBbl YpaBHEHUH.
Omnpenenurens Bponckoro. ®opmyna Jlnysumis-Octporpaackoro. Metoa Bapuanuy MOCTOSHHBIX
JUIS. TUHEWHOW HEOMHOPOAHOM crcTeMbl ypaBHeHUH. JIuHeiiHble nuddepeHmanbabie YpaBHEHUS C
MEePUOIUYECKUMHU KO3 (PUIIHEHTaMU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS JIOCKOH 1 MEJIOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1.

OO0bIkHOBeHHBIE AU depeHnanbable ypaBHeHus [Tekcer] : [yue6. mocobue ans By3os] / JI. C.

[Houtpsirun .— 6-e u3n. — M. ; Mxesck : Perymspuas u xaotnueckas nruHamuka, 1982, 2001 .— 400

C.



2. Kypc nuddepernnansHpIX ypaBHEHUH U BapUallnOHHOTO ucunciaeHus [Texct] : yueb. mocobue mis
By30B / B. K. Pomanko .— 2-e u3n. — M. : JIa6. 6a3zoBbix 3Hanui, 2000, 2001, 2002, 2006, 2011 .—
344 c.

3. CoopnuK 33124 110 ArddepeHInaTbHBIM YPAaBHEHUSIM 1 BApHAIIMOHHOMY HcUrcleHnto [ Tekcr] :
yue6. mocobue s By3oB / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. Y. KoBanenko ; mof pen.
B. K. Pomanko .— M. : IOHI/IMEI[I/IACTAIZJI : @usmariurt, 2002, 2006 .— 256 c.

4. CoopHuk 3a1a4 1o quddepeHnansabiM ypaBHeHusM [Tekcr] : [yue6. mocooue aiist By3oB] / A. .
®ununnoB .— 6-e u3g. — M. : IEHAH/I, 2015 .— 242 ¢

®ununmos, A. O.

Brenenue B Teoputo quddepeHMaNbHEIX ypaBHeHHH [ Teker] : yueOHuk nist By3oB / A. ©. Ounnrnios
—4-em3n. — M. : JEHAH/I, 2015 .— 240 c. — (Knaccuueckuit yaueonuk MI'Y). - bubnuorp.: c.
234-236. - IIpeam. ykas.: ¢. 237-239. - ISBN 978-5-9710-2029-5 (B mep.) .

YmHOB, A. E.

OcCHOBBI TeOpHH OOBIKHOBEHHBIX U dEpeHITUAIBLHBIX YpaBHeHUH [ Tekcer] : yuel. mocodue asist By30B /
A. E. YmHuOB, E. A. YMHOB ; M-B0 00pa3oBanus u Hayku PD, Mock. ¢u3.-TexH. uH-T (TOC. YH-T) .— M.
: M®THU, 2016 .— 293 c. - bubnuorp.: c. 287. - [IpenM. ykas.: c. 288-292. - 200 sk3. - ISBN
978-5-7417-0618-3 .— Ilonnsii Texct (Hoctyn u3 cetu MOTN).

Oepoprok, M. B.

Oo0bikHOBeHHBIC 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 sk3. - ISBN 5-8114-0491-3 (B mep.)) .

JomnonHurensHas aureparypa

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

2. Kypc nuddepeHnmanbHpIx ypaBHEHUH W BapualiioHHOTo ueuncienus [Tekct] : yue0. mocobue st
By30B / B. K. Pomanko .— 2-e u3n. — M. : Jla6. 6a30Bsix 3HaHuH, 2000, 2001, 2002, 2006, 2011 .—
344 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/— snexrponnas 6udnmmuorexa dusrexa, pazaen «luddepennmansasre
YpaBHEHUS.

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MAaTEMAaTHYECKUH CAMT.

3. http://mathnet.ru — obmepoccuiickuii MaTeMaTHIeCKHiA TOPTAll.

4. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoii akaJieMUuH Hayk.

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neximoHHbBIX 3aHATHAX UCTIONB3YIOTCS MYJIBTUMEIUITHBIC TEXHOJIOTHH, BKITIOYAs IEMOHCTPAIIUIO
MpEe3EHTALUN.

B mporecce caMocTosTENEHON pa00Thl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAaHUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: C.M. CaynuH, crapmuii mpernoaaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

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

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

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

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 n3yueHus AUCHMIUIAHBI « DNeMEeHTHI AU hepeHINaNbHBIX YPaBHEHUI» 00yUaronHics TOKeH:

3HATb:

OcHoBHbIE (OPMYITBI OOIIET0 U YACTHOTO PEIICHUS JIMHEHHBIX CHCTEM M YPaBHEHUH C MOCTOSIHHBIMHU
ko3 punmenTaMu, onpeaeseHIue U CBOMCTBA MATPUYHOM SKCIIOHEHTHI.
VYenoBusl CyLIECTBOBAaHMS M €IMHCTBEHHOCTH pelleHus 3azaud Komwu a1 HOpMajibHBIX CHUCTEM
muQQepeHIaTbHBIX YPaBHEHUH U ISl YpaBHEHHUS N-TO MOPSAIKA B HOPMAJIBHOM BUJE.
OcHOBHbIE TOHATHA M CBOWCTBAa (DAa30BBIX TPACKTOPHH ABTOHOMHBIX CHCTEM, KIacCU(pHUKALUIO
TOJIOKEHUI paBHOBECHSI IMHENHBIX ABTOHOMHBIX CUCTEM BTOPOTO HMOPSAIKA.
[TonsiTHE IEPBOTO MHTErpala HEMMHEHHBIX cUCTeM UG PepeHInaTbHBIX YPABHEHHUH.
CrpykTypy 0OLIero pemeHus JUHEHHBIX CHUCTEM C IIEPEMEHHBIMH KOA(PQPHUIHMEHTaMH, CBOHCTBa
omnpenenutens Bpouckoro, popmyny JInyBumisi-OcTporpaickoro.

YMeThb:
Pemats npocreiinme angpepeHnnanbHble ypaBHEHNS, IPUMEHATh METO/IbI OHMKEHUS TIOPSIKA.
Pemrats nHeiHbIE YpaBHEHHUS! U CUCTEMBI C TOCTOSIHHBIMU KO3(puLimeHTaMu, NpUMEHSITh MaTPUIHYIO
9KCTIOHEHTY K PELICHUIO CHUCTEM JINHEWHBIX YPAaBHEHUH C TOCTOSHHBIMH KOG GHUIINECHTAMH.
Uccnenosars 3anauy Komu.
Haxonuts nosoxeHust paBHOBECHsI, CTPOUTH JIMHEAPU30BAHHBIE CUCTEMBl B OKPECTHOCTHU II0JI0KEHUH
paBHOBECHSI, OMPENENATh TUI TOJOKEHUS PaBHOBECHS] M CTPOUTH (ha30BbIE TPACKTOPUH JIMHEHHBIX
CHCTEM BTOPOIO HOpPsAKA.
[Ipumenste Gopmyny JlnyBruuisi-OCTporpaickoro M METOA BapHalKMW MOCTOSHHBIX Ui PEIICHUs
ypaBHEHUI BTOPOTO HOPSIKa ¢ IEPEMEHHBIMU KO PUITEHTaMH.

BJIaJeTh:

JloruveckuM MBIIIIEHHEM, METOJaMH J10Ka3aTENbCTB MATEMAaTHUECKUX yTBEPKACHHIA.

Haprikamu penienus u uccnenoBanus qudGepeHINaIbHBIX YPAaBHEHUH U CHCTEM B MaTeMaTHIECKUX H
(UBNYIECKUX TPUITOKEHUSIX.

YMeHreM Nob30BaThCsl HEOOXOAUMOH JINTEpaTypoil.

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

Texymuii KOHTPOJh OCYIIECTBISICTCS HAa OCHOBe OaymbHO-peiiTmHroBoii cuctemsl (bPC) omenkun
3HaHMM T0 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIbHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHBIE O
MOCEMNIAeMOCTH U TEKYIEH YCIeBaeMOCTH BHOCSTCS MPENOJaBaTeNisIMU B CHEIHAIbHBIE KYPHAIBl U
yuntsiBatorcs B bPC.




Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHUH OCYLIECTBISIETCS B TEYCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

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

Bo Bpems BBINOIHEHHWS KOHTPONBHOW palbOTHI HENb3s IOJb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

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

1. IIpocreiimue TUIIBl ypaBHEHUI MEPBOrO IOPsKA: YPAaBHEHUs C pa3AeisIOIIUMUCS IIEPEMEHHBIMU,
OIHOPOJIHBIE, INHEIHBIE, ypaBHEHHSI B MONHBIX TuddepenHnunanax. MHTerpupyommii MHOXKHUTENb.

2. OOmiee pemieHWE JHHEHHOTO OJHOPOJHOTO ypaBHEHUS $n$-ro mopsaka ¢ TOCTOSHHBIMU
ko3 punmeHramu.

3. OOmee peuieHHe JUHEHHOTO HEOIHOPOAHOrO ypaBHeHMs $n$-ro mopsiika ¢ MOCTOSHHBIMH
k03¢ (pumeHTaMy ¥ paBod YacThI0 YpaBHEHUS B BUI€ KBa3UMHOTOWICHA.

4. OOmee pelieHUe HOPMAIBHOW JMHEHHOW OJHOPOIHOM CHUCTEMbl YPaBHEHHHl C NOCTOSHHBIMU
ko3 uImeHTamMu B cirydae, Korjia CyIecTByeT 0a3uc u3 COOCTBEHHBIX BEKTOPOB MaTPHUIIbI CUCTEMBI.
5. OOmee pemieHHE HOPMaIbHOW JMHEHHOW OMHOPOTHOW CHCTEMBI YPAaBHEHHH C IOCTOSHHBIMHU
koo duimenTaMn B ciydae, KOTJia HE CYIIECTBYeT 0a3uc M3 COOCTBEHHBIX BEKTOPOB MAaTPHIIBI
CUCTEMBI.

5. OTpICKaHuE peLIeHUH HOPMAJIbHOW JIMHEHMHON HEOIHOPOJHON CUCTEMbI YPaBHEHUHN C MTOCTOSHHBIMH
KO3 GHULIEHTaMH B ClTy4yae, KOTia CBOOOHbIN UICH SBISETCS BEKTOPHBIM KBa3UMHOTOUICHOM.

6. DKCIIOHEHTa KBaJpaTHOW MaTpUIlbl; MaTpUYHbIE (OPMYIIBI pereHus 3a1adu Ko 11 HopMaabHbIX
JIMHEHHBIX CHCTEM C MOCTOSIHHBIMH KO3(h(QUIIUEHTaMU.

7. Teopema 0 BBIIPAMIICHUN BEKTOPHOTO IIOJISI.

8. Teopembl cyliecTBOBaHMS M €AMHCTBEHHOCTH pelleHus 3agadd Komu s HOpMalbHBIX CHCTEM
auepeHIMaNbHbIX YPaBHEHHI | 1T ypaBHEHUs $n$-ro mopsiika B HOpMaIbHOM BHJIC.

9. Teopema 0 NPOJOKEHWH PEIICHUH HOPMAJBHBIX CHCTEM OOBIKHOBEHHBIX An(epeHINaTIbHBIX
YpaBHEHUH U CIEACTBHA U3 HEe.

10. ABroHOMHBIE cucTeMbl auddepeHIranbHbIX YypaBHeHUH. CBoicTBa ()a30BBIX TpaeKTOpUi
HOpPMAJIbHBIX aBTOHOMHBIX CUCTEM.

11. Knaccudukanusi TMOJNOKEHUHA pPaBHOBECHs] JMHEWHOW ABTOHOMHOW OIHOPOIHOW CHCTEMBI
T QepeHIanbHbIX YPaBHEHUH BTOPOro TOpPsAKA. XapakTep MOBeleHUs (a3oBBIX TPACKTOpUU B
OKpPECTHOCTH TOJIOKEHHsI PAaBHOBECHS JJIsl aBTOHOMHBIX HEJIMHEHHBIX CUCTEM BTOPOTO MOpPSAKA.

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

13. Teopemsl Cyl1ecTBOBaHHS U €AMHCTBEHHOCTH pelIeHus 3a1a4u Komm s HopMaibHBIX THHEHHBIX
cUCcTeM OOBIKHOBEHHBIX TU(PPEpEeHIINATLHBIX YPaBHEHUH C MEepeMEHHBIMU KOA(QOUIIMECHTaMU U IS
JTuHEHHOTO ypaBHeHHs $n$-ro mopsaka.

14. ®ynnameHTalbHAs cUCTEMA PeLIeHUH, (yHIaMEeHTalbHas MaTpula U CTPYKTypa OOIIEro PeIeHHS
HOpMAaJIbHOW JIMHEWHOW OJIHOPOJHOM CHCTEMBbI YpaBHEHUH C MepeMeHHbIMH Kod(dduimeHramu.
@dyHaaMeHTalbHAsl CUCTEMa pEIIeHHWH M CTPYKTypa OOLIero pelieHus] JMHEHHOro OJHOPOAHOTO
ypaBHeHus $n$-ro mopsizika.

15. Onpenenurens Bponckoro un ¢opmyna JlnyBumnsg--OcTporpaickoro Ais pelieHHd HOpMalbHON
JINHEWHOW OAHOPONHOW CHCTEMBl YPABHEHUH W Uil PELICHUH JMHEWHOIO OJHOPOIHOIO YPAaBHEHUS
$n$-ro mopsiaxa.

16. MeToa BapraliMy NOCTOSIHHBIX 111 HOPMAJIBHOM JTMHENHON HEOIHOPOIHON CUCTEMBI YpaBHEHUN U
TSl TAHEHHOTO HEOHOPOAHOTO ypaBHeHus: $n$-ro mopska.

17. T'pynmoBsle CBOMCTBA pelICHU aBTOHOMHBIX cucTeM auddepeHnnaibabix ypaBHeHui. [loHsTre
¢azoBoro oovema. Popmyna JlnyBus.

[Tpumeps! 5K3aMEHAIMOHHBIX OHIIETOB (YCTHBIN K3aMEH ):

buner No 1

Teopema CymeCTBOBaHMS M CIUHCTBEHHOCTH peIIeHMs 3amadd Komm st HOPMaJbHBIX CHCTEM
T epeHIanbHbIX YpaBHEHHUH.



buner Ne 2
ABTOHOMHBIE CUCTEMBI T QepeHInanbHbIX ypaBHeHH. CBoicTBa peneHni 1 (pa30BbIX TPACKTOPHIA.

Kpurepun onennBanus

Onenka «ommyHo (10)» BBICTaBIsieTCSl OOyYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycs, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YECHHbIC 3HAHHMS Ha IPAKTUKE, HO [OIYyCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromEeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY TIpY PEeIeHUH 3a71ad;

OLICHKA «YJIOBJICTBOPUTENIBHO (4)» BBICTAaBIACTCS OOydaroLIeMycs, MOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (QOPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOM TTOCIIeIOBATEILHOCTH B U3JI0)KEHHUH ITPOrPAMMHOI0 MaTepHaia, €CIIU IIPU STOM OH BIIajeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 OOYYEHHS U MOXKET
NPUMEHSTH ITOJTyYCHHBIC 3HAHMS 110 00pa3ily B CTaHAAPTHOW CUTYALIUH;

OLICHKA «YJOBJIETBOPUTENIBLHO (3)» BBICTAaBIACTCS OOydaroLIeMycCs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOH TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCOLIeMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTENHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO COJEpPXKaHUS Y4eOHOW NMpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCUUIUIMHBI H HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLICHKA «HEYIOBJIETBOPHUTENBHO (1)» BBICTaBIsETCS 00ydYaroImeMycs, MOKa3aBIIeMy MOJHOE HE3HAHHE
yueOHOI nporpaMMbl TUCHUILUIAHEL.

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

ITpu mpoBeneHUN yCTHOTO 3K3aMeHa 00yJaromeMycst IpeoCTaBIIeTCsl OUH Yac (aCTPOHOMUYECKHU)
Ha moarotoBky. Onpoc obyuatomierocs o OUjaeTy Ha YCTHOM 3K3aMEHE HE JOJDKEH MPEBBIIATh IBYX
4acoB.

Bo Bpems poBeieHUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



Bannbno-peliTHHTOBasT CUCTEMa OTEHKW 3HAHWIT CTY/IeHTOB
DiiemeHThl audpepeHnnaIbHbIX YPaBHEHU

2 Kypc, 3 ceMecTp, 9K3aMeH

Bua zaunsaruii CymmMma 6asiioB

1. | Koarpoabaas pabora 1 mo caade 1 3amanus 0-9
2. | Kourposbaas pabora 2 1o ciade 2 3a1aHus 0—-9
3. Bananne 1 (TeTpasp u ee 3aIuTa) 0-3
4. Bajanne 2 (TeTpajsib U ee 3alliTa) 0-3
D. IIpoBepka TeopeTMyecKNX 3HAHUI 0-3
6. Pabora na cemmnrapax 0-3
7. WToroBeIii KOHTPOJIb. YCTHBIN K3aMeH 0—70
HUroro 0 — 100

Cymma 6a/utoB 3a yCTHBINH oTBer Hadncisiercs mo dgopmyine N -7, tme N > 3
— mpeJBapuTeIbHas OIEHKa 3a YCTHBIM OTBET IO JeCATHOAIBLHON mKasge. Ecmm
N = 1,2, To uroroBasi oreska cosnagaer ¢ N.

CooTBercrBUE OIIEHOK UTOIOBOI aKaIEMUYECKON YCIeBAEMOCTH OAJLIIBHO-PEATUHIOBOM
CUCTEMBI.

Bamnasr BPC Onenka

93 - 100 oriuano (10)

86 — 92 or4aHo (9)

79 - 85 oranvHO (8)

72 - 78 xoporo (7)

65 - 71 xoporio (6)

58 — 64 xopomio (5)

51 — 57 YZOBJIETBOPHUTENLHO (4)
44 - 50 YZIOBJIETBOPUTENILHO (3)
30 - 43 HEY/IOBJIETBOPHUTENHHO (2)
0-29 HeyI0BJIeTBOpHUTENIbHO (1)




[Ipumepnl 9K3aMeHAIIMOHHBIX OUJIETOB MO KyPCY
DiiemeHThl audpepeHnnaIbHbIX YPaBHEHU

DK3aMeHalMOHHbIA ouier 1.
Jucrinmmmaa: DieMenTs! JuddepeHInaibHbIX yPaBHEHHH

1. Teopema 0 BBIIPSMIICHIN BEKTOPHOT'O IIOJIS.
2. Permure 3agaqy Komm

1
y" cosy — 1 siny(y’ + — ) =0, y(0) =0, y'(0) = 1.
cos?y

DK3aMeHaIuOHHbIN ouJser 2.
HucnmminHa: DyreMeHThl TuddepeHnnalbHbIX YPaBHEHUH

1. OGrree perieHne JTUHEIHOIO HEOIHOPOIHOIO YPABHEHUS 7-T'O MOPSIKA C IO~
CTOSTHHBIME KO3 PUIMEeHTaM W TPaBOl JacThI0 YpPaBHEHUsI B BUIE KBAa3UMHOIO-
qJICHA.

2. HaiiuTe 110JI03KEeHIsT PABHOBECHS CHCTeMbI & = 32 —y—2,y = —xy—3y°> —2 B
nostymiockocTu y > 0, onpejiesiure ux xapakrep. M306pasure ha3zoBbie TPACKTOPUI
COOTBETCTBYIOMUX JINHEAPU3OBAHHBIX CUCTEM.



