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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Huddepennmanbapie ypaBHEHHS
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2

KBau(pukanus: GakanaBp

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

4 (BeceHHwmil) - Dx3aMeH

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

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

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

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

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

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

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

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

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



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

CoOTBETCTBYIONINI KypC 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.

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 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
. NpUOOpPETeHNE CIIyIIaTeNIIMH TEOPETUYECKUX 3HAHMHW M TPAKTUYECKUX HABBIKOB B 001aCTH
pemeHus npocredmmx auddepeHInanbHbIX ypaBHEHUH, TUHEHHBIX Tu(depeHIaNbHbIX YPaBHEHUI
U CHCTEeM, 3ajlad BapHallMOHHOTO HCYMCIEHUs, HcciienoBaHus 3axad Komm, ucciienoBaHuM 0COOBIX
pelleHUH, MOCTPOCHUSI U HCceNoBaHusl (a30BBIX TPACKTOPUH aBTOHOMHBIX CHCTEM, HAaXOXKICHHS
IIEPBBIX WMHTETPAJIOB M PEIIEHUs C HUX I[OMOUIbI0 HEIMHEWHBIX CHUCTEM U YPAaBHEHUH B 4YaCTHBIX
MPOU3BOIHBIX, PEILICHUS TMHEHHBIX YPABHEHUH U CUCTEM C MIEPEMEHHBIMU KO3 UIICHTaMU;
* TOATrOTOBKA CIyIIAaTeNed K U3yYEHUIO CMEXKHBIX MaTeMaTH4YECKUX TUCIUILINH;
*  NpHOOpeTeHHE HABHIKOB B NPUMEHEHMH METOHOB Au(pdepeHuranbHbIX ypaBHEHHH 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 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-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

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




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HaTh:
[Ipocrefimme  Tumbl  gudQepeHInanbHbIX  YpaBHEHMH,  METOIbl  IOHIKCHHMS  IOpAIKa
Qg QepeHIHaTbHBIX YPaBHEHUH.
OcHoBHbIE (OPMYITBI OOIIET0 W YAaCTHOTO PEIICHUS JIMHEHHBIX CHCTEM M YPaBHEHUH C MOCTOSIHHBIMHU
ko3 punmenTaMu, onpeaeseHIue U CBOMCTBA MATPUYHOM SKCIIOHEHTHI.
VYcnoBusl CyLIECTBOBAaHMS M €IMHCTBEHHOCTH pelleHus 3azaud Komu a1 HOpMajibHBIX CHUCTEM
muQQepeHIanbHbIX YPaBHEHUH W IJI1 ypaBHEHHSA N-TO MOPsJKa B HOPMAajbHOM BHIE, XapakTep
3aBHCHMOCTH PEUICHUI OT HaYalIbHBIX yclIoBHiA. [loHsATHE 0CO0O0TO penieHuUs.
ITocTaHoBKY 3a1a4 BapHallMOHHOTO UCUUCIICHHUS.
OcHOBHbIE MOHATHA M CBOWCTBA (DAa30BBIX TPACKTOPHH ABTOHOMHBIX CHCTEM, KIacCU(PHUKALUIO
TOJIOKEHUI paBHOBECHSI IMHEINHBIX ABTOHOMHBIX CUCTEM BTOPOTO HOPSAIKA.
[TonsiTHE MEpBOTrO MHTErpaja HEJIMHEWHBIX chcTeM AuddepeHnaIbHbIX ypaBHEHUH, UX IPUMEHEHNE
JUIsl PEIICHUH YpaBHEHMHM B YACTHBIX IPOM3BOAHBIX IMEPBOrO MOPSAKA, YCIOBHUS CYIIECTBOBAHUS H
€IMHCTBEHHOCTH pelleHus 3a1aun Kou ais ypaBHEHUS B YaCTHBIX IIPOM3BOJHBIX [IEPBOIO MOPSIKA.
CrpykTypy 0OLIero pemeHus JUHEHHBIX CHUCTEM C IIEPEMEHHBIMH KOA(PQPHUIHMEHTAaMH, CBOHCTBA
ompenenutens Bponckoro, ¢opmyny Jlmysumns-Octporpanckoro. CpolicTBa HyleH pemieHUMA
mQQepeHIanbHbBIX YpaBHEHUH BToporo nopsizika (reopema Ll typma).

YMETB:
Pemats npocreiinme angdepeHnnanbHble ypaBHEHNS, IPUMEHATh METO/IbI OHMKEHUS TIOPSIKA.
Pemrats nHeiHbIE YpaBHEHUS! U CUCTEMBI C TOCTOSIHHBIMU KO3(puLimeHTaMu, NpUMEHSITh MaTPUIHYIO
9KCTIOHEHTY K PELICHUIO CHUCTEM JIMHEWHBIX YPAaBHEHUH C TOCTOSHHBIMH KOG GHIINECHTAMH.
UccnenoBary 3amauy Komm. Haxomute ocoOble pelieHusi ypaBHEHHS IIEpBOrO MOpPAIKa, He
Pa3peleHHOI0 OTHOCUTEIBHO IIPOU3BOAHOM.
Nccnenoars pa3nuyHbIE 337a4d BApHALOHHOTO UCUHCIIEHUS.
Haxonuts nosoxeHust paBHOBECHsI, CTPOUTH JIMHEAPU30BaHHBIE CUCTEMBl B OKPECTHOCTHU II0JI0KEHUH
paBHOBECHSI, ONPENENATh TUI TOJOKEHUS PaBHOBECHSI M CTPOUTH (ha30BbIE TPACKTOPUH JIMHEHHBIX
CHCTEM BTOPOIO HOpsAKA.
Haxonute nepBble nHTErpainsl cucreM AnddepeHnnanbHbIX YpaBHEHUH, IPUMEHATh UX JAJIS1 PEIICHUS
[POCTEHIINX HENMHENHBIX CUCTEM. Peliars JIMHEWHbIE YPABHEHHUS B YACTHBIX ITPOU3BOAHBIX IIEPBOTO
MopAJIKa.
[Tpumensars Gopmyny JlnyBunas-OCTporpajickoro ¥ MeTOJ BapHalWd TOCTOSHHBIX JUISL pEIICHUS
YpaBHEHHUI BTOPOTO MOpsiAKa ¢ NepeMeHHbIMH Kod(duuueHntamu. MccnemnoBare cBOWCTBA pelICHUI
i depeHIanbHBIX ypaBHEHUI BTOPOTo OpsA/IKa ¢ IOMOIIbio TeopeMsl L Typma.

BJIaJIETh:

JlorudeckuM MBIIIIEHHEM, METOJaMH J1I0Ka3aTeNbCTB MAaTEMaTHUECKUX yTBEPKACHHIA.

Haprikamu penienus u uccnenoBanus qudGepeHIMaIbHBIX YPaBHEHUH U CHCTEM B MAaTeMaTHIECKUX H
(UBNYIECKUX TPUITOKEHUSIX.

YMeHreM Nob30BaThCsl HEOOXOAMMOH JINTEpaTypoil.

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

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

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




ABTOHOMHBIE CUCTEMBI
Qg QepeHInanbHbBIX YpaBHEHUH

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

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

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

OcHoBHble 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

OcnoBHble noHsTHs. llpocTeiimas 3agada BapHalMOHHOTO HMCYHMCICHHA. 3ajadya cO CBOOOIHBIMU
KOHIIAMU; 3aja4a JUIsl (yHKIIMOHAJIOB, 3aBUCSIINX OT HECKOJIbKMX HEM3BECTHBIX (YHKIMH, U 3a7a4a
i (QYHKIHOHAJIOB, COAEP KAIIUX MPOU3BOJHBIC BBICIIMX MOPSIKOB. M3omepumerpuueckas 3agaqa.
3anava Jlarpamxa.

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 ¢
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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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

kBaTuuKkanus: OaxanaBp

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

4 (BeceHHmit) - DK3aMeH
PaspaGorunkm:

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

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

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

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

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.1 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-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HATh:
[Ipocrelimme  TUIBI
T epeHIanbHbIX YpaBHEHUH.

muddepeHIanTbHbIX

ypaBHeHPIfI, MCTOABI IIOHMXKXCHUA nopsaaka

OcHoBHBIE (HOPMYIIBI OOLIETO U YACTHOTO PELICHHS JIMHEHHBIX CUCTEM U YPaBHEHUH C MOCTOSHHBIMH
KO3 pHULeHTaMH, OIIPEAETICHUE U CBOMCTBA MATPHUYHOI SKCTIOHEHTHI.

VYciioBUs CyIIECTBOBAaHUSA W €IMHCTBEHHOCTH pelleHus 3agadd Komm 11 HOpMaJIbHBIX CHCTEM
i depeHManbHbIX YpaBHEHUH M A ypaBHEHHUS N-TO TMOpSAAKa B HOPMaJbHOM BHAE, XapakTep
3aBHCHMOCTH PEUICHUH OT HaYaJbHBIX yclioBUi. [loHsTHE 0CO0OTO penieHus.

IlocTanoBky 3a/1au BapualiMOHHOI'O UCUHUCIICHHUS.

OcHOBHBIC TOHATUSL U CBOWCTBA (PAa30BBIX TPACKTOPUI ABTOHOMHBIX CHCTEM, KiacCU(UKALIUIO
II0JIOKEHUH paBHOBECHS JTMHENHBIX aBTOHOMHBIX CUCTEM BTOPOIO IOPSIIKA.

[lonaTue mepBOro MHTErpana HeMMHEHHBIX cucTeM A depeHInanbHbIX YPaBHEHUH, UX IPUMEHEHHE
JUI pelIeHUI ypaBHEHHMH B YACTHBIX IPOU3BOAHBIX IIEPBOIO IOPS/IKA, YCJIOBHS CYIIECTBOBaHMS U
€IMHCTBEHHOCTH peleHus 3a1auu Ko 11 ypaBHEHUS B YaCTHBIX TPOU3BOJHBIX MEPBOTO MOPSAKA.
CTpykTypy oOOIIEro pemeHus IMHEHHBIX CHCTEM C IEepeMEHHBIMH K03(h(HUIMEeHTaMH, CBOMCTBa

OMpPCACIIUTCIIA BpOHCKOFO,

¢dopmynny  JInyBiLisi-OCTporpauckoro.

CpoiicTBa Hyneil peuieHuAil

T QepeHIanbHbBIX YpaBHEHUH BToporo nopsiyika (teopema lltypma).

yMeThb:




Pemats npocreiimue auddepeHnnanbabie ypaBHEHUs!, TPUMEHSITh METOAbI IIOHMKEHUS! TTOPSIKA.
Pemate nuHelHbIe ypaBHEHHS U CHCTEMBI C TOCTOSHHBIMH KO3 GHUINEHTaMH, IPUMEHATh MaTPUUHYIO
SKCTIIOHEHTY K PELICHUIO CHCTEM JIMHEHHBIX YPaBHEHUH C MTOCTOSHHBIMH K03 puumeHTamu.
HccnenoBare 3amauy Komm. Haxoaute ocoOble pelieHust ypaBHEHHMsS IIEpBOTO IOpsSIKa, HE
Pa3pEIIEeHHOT0 OTHOCUTEIBEHO MPOU3BOIHOM.
Hccnenoarh pasinyHble 3a/1a4d BAPUALIMOHHOIO UCUHUCIICHHUS.
Haxonute moso)keHust paBHOBECHs, CTPOUTH JIMHEAPU30BAHHBIE CUCTEMBI B OKPECTHOCTH IMOJIOKEHUI
paBHOBECHSI, ONPEAENIATh THI MOJOKEHHS PABHOBECUS M CTPOHUTH (ha30Bble TPAEKTOPUU JIMHEHHBIX
CUCTEM BTOPOTO MOPSAKA.
HaxonuTh nepBble MHTETpaibl cucTeM IU(QepeHIINaIbHbIX YPaBHCHUH, IPUMEHATh UX IS PEIICHUS
MPOCTEUINNX HETUHENHBIX cCHCTEM. Pemars JMHENHbIE YpaBHEHUS B YaCTHBIX MPOM3BOIHBIX MEPBOTO
nopsiaxa.
[Ipumenste Gopmyny JlnyBruuisi-OCTporpaickoro M METOA BapHalMW TMOCTOSIHHBIX Ui PEIICHUs
yYpaBHEHUI BTOPOTO TOpPs/IKA ¢ TepeMeHHbIMHE Kod(dunuentamu. MccnemnoBars cBoWCTBa pelieHUi
Qg QepeHIanbHBIX YPaBHEHUH BTOPOro MOPSIIKa C MOMOIIBI0 Teopemsl LITypMma.

BJIaJeTh:
Jlorm4uecknuM MBIIIEHHEM, METOJAMH T0Ka3aTENbCTB MATEMaTHUECKUX YTBEPKACHHMN.
HaBblkamu pemeHus u uccienoBanust 1udQepeHnanbHbIX ypaBHEHHH U CHCTEM B MaTeMaTHUECKUX U
(U3NIECKUX TPUITOKEHUSIX.
YMeHHeM N0JIb30BaThCsl HEOOXOAMMOM TUTEpPaTypOH.

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

Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OammbHO-pedTHHroBoi cucrembl (BPC) omnenkn
3HaHWU 10 wu3yyaemMod gucuuiUinHe. BPC y4uThIBaeT BBIOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/laHui M KOHTPOJIBHBIX PAa0OT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCIeBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAIbHBIC JKypHAJIbl U
yuutbiBatorca B bPC.

Tekymuii KOHTPOJIb Ha OCHOBE JAOMAIIIHUX 33JaHUI OCYIIECTBISIETCS B TEYCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 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 3HAHWE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHUS KOHTPOIBHOW pabOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TeIePOHAMH.

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

1. TIpocTeiimine TUNBI YpaBHEHUM MEPBOTO MOPAAKA: YPABHEHHS C Pa3feNAIOIIUMHCS ITEPEMEHHBIMH,
OZHOpOJHBIC, JINHEWHBIC, YpaBHEHHUS B MOJHBIX Aup¢epeHnnanax. VHTerpupyommii MHOXKUTEIb.
VYpasuenus beprynnn u Pukkaru.

2. Meton BBeleHUs IapaMeTpa JUlsl YpaBHEHMs MIEPBOrO MOPSAKA, HE Pa3pelIEHHOT0 OTHOCUTENBHO
[IPOU3BOAHOM.

3. MeToas! oHMWKEHUS nopsiaxa aist quddepeHaabHbIX ypaBHEHUH.

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

5. OOmee pemieHHe JUHEHHOTO HEOJHOPOAHOTO YypaBHeHHs $n$-ro mopsaka ¢ MOCTOSSHHBIMHU
KO3 GHULIEHTaMH 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 pelieHHEe HOPMAlbHOW JIMHEHHOW OJHOPOMHOW CHCTEMBbI ypPaBHEHHH C TOCTOSHHBIMHU
ko3 dumenTaMu B ciydae, KOTa HE CyIIEeCTBYeT Oa3uc M3 COOCTBEHHBIX BEKTOPOB MaTPHIIBI
CHCTEMBI.

8. OTpICKaHUE pelIeHni HOPMaJIbHOM JIMHEWHON HEOJHOPOTHOM CUCTEMBl YPAaBHEHHM C MOCTOSHHBIMH
ko3 pumenTaMu B cityyae, Korja CBOOOIHBIN WiIEH SIBISIETCS] BEKTOPHBIM KBa3UMHOTOWJICHOM.



9. DKCTIOHEHTa KBaJpaTHOW MaTpPUIlbl; MaTpUYHbIE (GOPMYIIBI peleHus 3a1adu Ko 11 HopMaabHbIX
JIMHEWHBIX CHCTEM C MOCTOSIHHBIMH KO3 (HUIIUEHTaMU.

10. ITpocreiimas 3aga4a BApUAlMOHHOTO MCUUCIICHHUS.

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

12. N3onepumMeTrpuyeckas 3ajaya.

13. TeopeMsl CylIeCTBOBaHUS U €IMHCTBEHHOCTH pelleHus 3anadn Komm uis HOpMasbHBIX CHCTEM
i depeHIranbHbIX YpaBHEHUH 1 171 ypaBHEHUS $n$-ro mopsiika B HOpMaJIbHOM BUJIE.

14. Teopema O TPONOHKEHUH PELICHUHA HOPMAIBHBIX CHCTEM OOBIKHOBEHHBIX IU((epeHIHaIbHBIX
YpaBHEHUI U CIIEACTBUA U3 HEeE.

15. HenpepbiBHasi 3aBUCUMOCTh OT MapaMeTpoOB pelieHus: 3agaun Komwm ajsi HOpMajibHBIX CHCTEM
OOBIKHOBEHHBIX Ju(QepeHInanbHbIX ypaBHeHHH. JuddepeHmpyeMocTh pemeHns Mo mnapameTpam,
ypaBHEHHUE B BapHaLIUsX.

16. Teopema cymiecTBOBaHMA M €IUHCTBEHHOCTU pemieHHs 3afaun Komw i ypaBHEHHUS MEPBOTO
HOPSIZIKA, HE Pa3peIieHHOT0 OTHOCUTENBHO Mpou3BoHON. Ocoboe pemeHue.

17. ABTOHOMHBIE cHUCTeMbl Iu(depeHIaIbHEIX YypaBHeHUH. CBolcTBa (Da30BBIX TpaeKTOpHiA
HOpPMAaJIbHBIX aBTOHOMHBIX CHCTEM. TeopeMa O BHIIPSIMIICHUH TPACKTOPUH.

18. Knaccudukanus TONOXKEHU pPABHOBECUS JMHEWHOW aBTOHOMHOW OJHOPOJHOW CHCTEMBI
muQQepeHIaTbHBIX YPaBHEHUI BTOPOro MopsiAkKa. Xapakrep MoBeneHUs (a3oBBIX TPACKTOpUH B
OKPECTHOCTH IOJIOKEHHsI paBHOBECHUS AJIs1 aBTOHOMHBIX HEJIMHEHHBIX CUCTEM BTOPOTO MOpsAKa.

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

20. Teopema 0 ymcie HE3aBUCUMBIX IEPBbIX MHTEIPAIOB aBTOHOMHOW CHCTEMBI AU(QepeHIHATbHBIX
YpPaBHECHHUI.

21. JIuneiiHOoe OHOPOAHOE YPaBHEHHE B YACTHBIX NMPOU3BOAHBIX MEPBOTO MOPsAAKa; GopMyna oOiero
pewenus. TeopeMa cyliecTBOBaHUS U €JUHCTBEHHOCTH penieHus 3agaun Komm.

22. Teopemsl CylLIeCTBOBaHUS U €UHCTBEHHOCTH pelleHus 3a1aun Komu g HopMallbHBIX JINHEHHBIX
cUCTeM OOBIKHOBEHHBIX IU(PepeHINaNbHBIX YPaBHEHUH C MEPEeMEHHBIMU KOA(QUIUEHTAMU U IS
JuHEHHOTO ypaBHeHus $n$-ro nopska.

23. dyHaaMeHTaIbHAs CHCTEMa pelleHnil, pyHaaMenTanbHas MaTpyla U CTPyKTypa OOIIEero perieHus
HOPMAJIbHOW JIMHEWHOW OIHOPOAHOM CHCTEMBl YpaBHEHHH C MepeMEeHHbIMH Ko3(dduuueHTamu.
OdyHpaMeHTaNbHAs CUCTEMa pEeIIeHUH M CTPYKTypa OOIIero pelieHusl JMHEHHOTO OJHOPOIHOTO
ypaBHeHus $n$-ro mopsiaka.

24. Omnpenenurens BpoHckoro u dopmyna Jlnysumis--OcTporpajckoro Ui pemieHHH HOPMaIbHOM
JIMHEHHOW OIHOPOAHOM CHUCTEMBI YPABHEHMM M IS PEIICHUN JUHEHHOrO OJHOPOIHOTO YpaBHEHUS
$n$-ro mopsiaxa.

25. Merop BapHalii NOCTOSHHBIX JUIsI HOPMAJIbHOM JIMHEHHONW HEOTHOPOMHON CUCTEMBI YpaBHEHUH U
ISl TUHEHHOTO HEOHOPOAHOTO ypaBHeHus1 $n$-ro mopsaka.

26. Teopema lllTypMa u crieCTBUS U3 HEE.

27. YcToWyuMBOCTH NO JIANMyHOBY ITOJIOKEHUS PABHOBECUS AaBTOHOMHOM cHCTeMbI. JlocTaToyHbIe
YCJIOBUS aCUMITOTHUYECKON YCTONYMBOCTH I1OJIOKEHUS PABHOBECHUSI aBTOHOMHOM CUCTEMBI.

28. I'pynmoBbie CBOICTBa pellleHNi aBTOHOMHBIX cHcTeM AuddepeHnnaibHbiX ypapHeHui. [lonstue
¢azoBoro oovema. Popmyna Jlnysuisa. Teopema [lyankape.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer Ne 1

[IpuHIMT CKUMAIOIUX OTOOPAKEHUI.

buner Neo 2

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

Kpurepun oneHuBanus
Onenka «ommyHO (10)» BeIcTaBiusieTcss OOy4YalOLIEMyCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;



omleHka «oTmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpblEe ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOpBIE IOCIIEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepuall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPU PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, 'PaMOTHO U 110
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO OIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoILO (5)» BHICTABIAETCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOrPAMMHOTO MaTEPHAIIa, €CIIH MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIUPOBKH O0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JIOKEHUHM MPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh NONyYeHHbIE 3HAHHS IO
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI U HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, oKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCHUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

3ader WM 3K3aMEH MPOBOAMTCSA [0 HUTOraM TEKyIled yCIeBaeMOCTM U chadd 3aJaHui,
MPEyCMOTPEHHBIX MPOrpaMMON TUCIMIUIMHEI, ¢ ydeToM HaOpaHHBIX o4koB 1o BPC. Ilpu Habope
konnuecTBa 0ukoB BPC He MeHbIIe TOPOrOBOrO CTYJCHTY CTABUTCS 3a4eT.

Bpewmst npoBeneHusI MMCHMEHHOTO JK3aMEHa COCTAaBISIET YEThIPE aCTPOHOMHUYECKHMX Yaca. Bo Bpewms
MPOBECHUS TMCBMEHHOTO 3K3aMeHa 00yJarolIrecs MOTYT ITOJIb30BaThCsl TOJILKO PYYKOH, KapaHIalIoM
u Oymaroii.

ITpu mpoBeneHHH YCTHOTO 3K3aMeHa OOydaromemycsl MpeAocTaBisieTcss 1 acTpOHOMUYECKHH 4ac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIeTy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMHMYECKHX 4acoB. Bo Bpems npoBeneHus sx3aMeHa 00yJaronecs MOryT I0JIb30BaThCsl TOJIBKO
MPOrpaMMOi TUCLUILTUHBI.



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

A. A. BopoHos
« » 2019

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

Kadenpa Briciieit MmareMaTuku

Bunbr 3anannii Cymma 6amioB
1. KontposbHas pabora Ne 1 mo 1-my 3amaHuto
2. KonrponbHas pabora Ne 2 mo 2-My 3a1aHUIO
3. Bamanue Ne 1 (TeTpaap u ee 3amura)
4. 3amanue Ne 2 (TeTpasp U €€ 3aIluTa)
5. CemecTpoBasi KOHTPOJIbHAs paboTa Mo MPOBEPKE
TEOPETUYECKUX 3HAHUUI
6. PaboTa Ha cemmHapax 0-3
UTOI'O 0-30

o|o|o|o|o
|
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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




