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: [Ipuknannas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: HcKyccTBEHHBIH MHTEIIEKT U OONbIINE TaHHbIE

CereBoe oOyueHne
kadenpa BbICIICH MaTeMaTUKN

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
3 (ocenHuit) - Jxk3aMeH

4 (BeceHHwmil) - DK3aMeH

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

Camocrostensnas padora: 108 gac.
[TonroroBka k 3x3ameny: 60 yac.

Bcero gacos: 288, Bcero 3a4. ef.: 8

[Iporpammy cocrasuin: W.B. Ko3unus, kaua. ¢pu3.-MaT. HayK

[Iporpamma obcysxnena Ha 3acenanuu kadeapst Boiciueit maremaTuku 30.08.2021



AHHOTANMA

IIporpaMmma  IUCHMIUIMHBI ~ COAEPXKHUT  CTaHIApTHbIE  pas3jnesnbl  oOmied  Teopun  OOBIKHOBEHHBIX
Qg QepeHIaTbHBIX YPABHEHUH, DJIEMEHTHI TEOPUU JTMHEHHBIX YPAaBHEHUH C YACTHBIMHU HPOU3BOAHBIMU 1-T0O
HOpsJKA, & TAKXKE 3JIEMEHThI BApPUALMOHHOTO UCUUCICHMUSL.

CBenieHHs ¥ HaBBIKH, MOJIyYEHHBIC B PE3yJbTaTe OCBOCHUS JAHHOM JUCLMIUIMHBI, HCIONB3YIOTCS B Kypcax
YpaBHEHUIl MaTeMaTH4eckod (HU3MKH, TEOPETHYECKOW MEXaHUKH, MPH W3YyYCHHH JPYyTruX AUCLUILUIMH
MaTeMaTH4YeCcKoro U (PU3NYECKOTO LIUKJIIOB.

1. leau u 3apauu

eap AUCUMNIMHBI
03HAKOMJICHHE CITyIIaTeNe ¢ OCHOBaMHU UG dEepeHINATLHBIX YPaBHEHUN M MOATOTOBKA K M3yUEHUIO

IPYTHX MAaTeMaTHYeCKHX KypCOB — TEOpPHM (YHKIMH KOMIUIEKCHOTO II€PEMEHHOTO, ypaBHEHUM
MaTeMaTHn4ecKor (PU3UKH, ONTUMHU3ALUHA U ONTUMAIBHOTO yIpaBieHHs, (YHKINOHAIHLHOTO aHAIN3a U
Ap.

3axayu QUCHUTNIHHBI
*  TpPUOOpETEeHHE CIYHIATeNsIMH TEOPETHYCCKHX 3HAHMW M TPAKTUYECKHX HaBBIKOB B 00JAcTH
pemieHus npocredmux auddepeHnuaibHbpIX ypaBHEHUH, TUHEWHBIX auddepeHInanbHbIX ypaBHEHUH
W CHCTEeM, 3aj7a4 BapUAIlMOHHOTO WCYHCIICHUS, HCCIIeNoBaHUs 3a1ad Ko, mcciemoBaHuM 0COOBIX
pelIeHuid, MOCTPOCHHUsS M HUCCIeA0oBaHHs (a30BbIX TPACKTOPHI aBTOHOMHBIX CHCTEM, HAaXOXJICHUS
MEPBBIX HMHTETPAJIOB M PEUICHUS C WX MOMOIIBI0 HEIMHEHWHBIX CHUCTEM M ypPaBHEHHH B YaCTHBIX
HPOU3BO/IHBIX, PELICHHS JIMHEHHBIX YPAaBHEHHUI U CUCTEM C IIEPEMEHHBIMHU KO PUIIHEHTaMH;
* MOATOTOBKA CIIyIIaTeIel K N3Y4EeHHIO CMEXHBIX MaTeMaTHYECKUX JUCLHUILINH;
*  TpuoOpeTeHHE HABBHIKOB B MPUMEHEHUH METOM0B NU(B(dEpEeHIIMANbHBIX ypaBHEHHH B (QU3UKE U
JIPYTHX €CTECTBEHHOHAYYHBIX AUCIMIUINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-1.1 Ilpumensier ©0a30Bble MOHSATHUS, OCHOBHYIO
TEPMUHOJIOTHMI0 W 3HAHUS OCHOBHBIX IIOJIOKCHUH MU

OIIK-1 CrniocoGeH IpHMEHSTh KOHLIENIIMA B 00IacTH MaTeMaTHUYECKHX M €CTECTBEHHBIX
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HayK

00JIacTH MaTeMaTHYECKUX U (ITH) OIIK-1.2 OcymiecTBisieT TMEpPBUYHBIA CcOOp ©  aHANM3
€CTECTBEHHBIX HAYK, U HCIIOIb30BaTh X B Marepuaia, HHTEPIPETUPYET pPa3IMYHbIe MaTeMaTU4eCKue
npodeCCUOHATBHOM JIeTENLHOCTH OOBEKTHI

OIIK-1.3 Hcmonb3yeT NpPaKTUYECKUH OMBIT PELICHHS
CTaHJAPTHBIX MAaTEMaTUUECKUX 3a]1a4y

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!



YMETb:

[pocreitmme Tumbl  auddepeHINANbHBIX  ypaBHEHHUIH,
Qg QepeHIHaTbHBIX YPaBHEHUH.

. OcHoBHble (OpMyYJBI OOIIEr0 M YACTHOTO pEIICHHS JUHEHHBIX CHCTEM MU YpaBHEHHUI C
MOCTOSIHHBIMH K03()(hUIIMeHTaMu, OnpeiefieHHE U CBOWCTBA MATPUYHOM SKCIIOHEHTHI.

*  VYcnoBus CyLIECTBOBaHMS M €AMHCTBEHHOCTH peleHus 3asadu Komwm Ui HOpMallbHBIX CHUCTEM
mudQepeHIanbHbIX YPaBHEHUH W Ui ypaBHEHHUS N-TO TMOPSAAKa B HOPMajbHOM BHJIE, XapaKTep
3aBHCHMOCTH PEUICHHI OT HaYalbHBIX yCcIIoBHA. [IoHsATHE 0CO0OTO penieHuUS.

» IlocraHoBKy 3a7a4 BapHallMOHHOTO UCUUCIICHUSI.

OCHOBHbIE TOHATUS U CBOWCTBAa (ha30BBIX TPACKTOPUIl aBTOHOMHBIX CHCTEM, KJIACCH(HUKALUIO
MOJIOKEHNUH paBHOBECHS JTMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO TOPSIIKA.

[TonsTe mnepBOro MHTErpaja HEIMHEHHBIX cHCTeM IU(QepeHInanbHbIX YypaBHEHUH, HX
MpUMEHEHHE JUIsl pELICHUWH YpaBHEHWH B YAaCTHBIX HPOHM3BOJAHBIX IEPBOTO IMOPSAKA, YCIOBHSA
CYLIECTBOBaHMsI U €JUHCTBEHHOCTHU pellieHus 3anadn Komu nis ypaBHEHUs B 4aCTHBIX IIPOU3BOJHBIX
MEPBOTO MOPSIKA.

*  Crpykrypy oOIIero pemeHus JUHEHHBIX CHCTEM C IEPEeMEHHBIMH KO3 QHINEHTaMH, CBOWCTBA
ompenenurens Bponckoro, ¢opmyny JluysBumuia-Octporpanckoro. CBoiicTBa Hysel perieHui
T QepeHIanbHbBIX YpaBHEHUH BToporo nopsijika (teopema lltypma).

MCETOAbI TOHMIKCHUA TIOpAAKa

 Pemars npocreiimue quddepenmanbabie ypaBHEHHS, IPUMEHSITh METObI ITOHMKEHUS OPSIIKA.
Pemate nuHeiiHBIE YpaBHEHHS W CHCTEMBI C MOCTOSHHBIMH Ko3((duLmMeHTaMu, HpPUMEHSTH
MaTpUYHYH0 O3KCIIOHEHTY K pEIICHUI0 CHUCTeM JIMHEHHBIX YpaBHEHUH C IOCTOSHHBIMU
ko3 punmeHramu.

. HccnenoBare 3amauy Komm. Haxomute ocoOble pelieHus ypaBHEHHS IEpBOTO IOPSAAKA, HE
Pa3peIIEeHHOT0 OTHOCUTEIBEHO MPOU3BOIHOM.

* HccnenoBars paziauyHble 3aadyl BApUALlMOHHOIO UCUUCIICHUS.

HaxonnuTe monoxeHuss paBHOBECHUSA, CTPOUTH JIMHEAPU30BAHHBIE CHCTEMBI B OKPECTHOCTH
MIOJIOKEHUH PAaBHOBECHS, ONPEIEIATh THUIl MOJOKEHHUS PAaBHOBECHS M CTPOUTH (ha30BbIE TPACKTOPHH
JIMHENHBIX CUCTEM BTOPOTO MOPSIIKA.

*  HaxomuTp mepBble HHTErpaibl cucTeM An(p(epeHIHaNbHBIX YPaBHEHMH, HMPUMEHATh HX IS
pelIeHns MPOCTEUINX HEIMHENHBIX CUCTEM. PelaTe TUHEHBIE YpaBHEHUS B YAaCTHBIX MTPOU3BOAHBIX
IIEPBOTIO MOPSIKA.

[Ipumenste dhopmyny JInyBminis-OcTporpajckoro 1 METOA BapualllM IMOCTOSHHBIX AJISl PELICHUS
YpaBHEHUI BTOPOTO TOpsAKA C MEepeMEeHHBIMH Kod(duireHnTamu. McciaenoBaTh CBOHCTBA pellIeHU
muQQepeHanbHBIX YPaBHEHUH BTOPOro MOPsIIKa C MOMOIIBI0 Teopemsl LITypMma.

BJIAJIETh:

 JlornueckuM MBIIUIEHUEM, METOAMH JOKa3aTeIbCTB MaTEMATHYECKHUX YTBEPIKICHUH.

. HaBblkamu pemeHus W uccienoBaHus Aud(depeHIHanbHBIX ypaBHEHHM U CHUCTEM B
MaTeMaTHYeCKuX U PU3NIECKUX TPUITOKEHHSIX.

* VYMEeHHEM MOJIb30BaThCsl HEOOXOIUMOM JIUTEPATYPOH.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
IIpocreiimue Tunsl nud@epeHnnaIbHbIX
1 P . Aupepenn 15 15 27
ypaBHEHU
JIuneiinble g depeHanbHbIe
2 YpaBHEHHUS] U CUCTEMBI C TOCTOSHHBIMHU 15 15 27
ko3 hunmenTamMu
3 DneMeHTHl BapHAllMOHHOTO UCYHCIIEHUS 6 6 10
4 HUccnenosanue 3anaun Komn 5 5 10




ABTOHOMHBIE CUCTEMBI
Qg QepeHIanbHbBIX YpaBHEHUH

IlepBble  uwHTErpadbl U  JIMHCHHBIC
6 OHOPOJHBIE YpaBHEHUS B YaCTHBIX 5 5 12
MIPOU3BOIHBIX TIEPBOTO MOPSIKA

Jluneiinsie TuddepeHanbLHbIe
YpaBHCHUS. W  JIMHEHHBIE  CHCTEMBI
7 N 8 8 12
nuQQepeHIanbHblX  YpaBHEHUH ¢
nepeMeHHBIMU KO3 PHUIHEHTaMH
Hroro yacos 60 60 108
[TonroToBka K 3K3aMeHy 60 gac.
Oobmas TpynoEMKOCTb 288 yac., 8 3au.en.

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

OcHoBHble moHATHSA. [Ipocreiime THOBI ypaBHEHHWH TEPBOTO TOPSAKA: YpaBHEHHS C
pa3lENSIOMMMHCS ~ NEPEMEHHBIMM,  OJHOPOAHBIE,  JIMHEWHBIE, ypaBHEHHUS B  IOJIHBIX
middepenmanax. MHTErpupytomuii MHOXUTEIb. MeTOI BBEICHUS MapameTpa Al ypaBHEHUS
[IEPBOrO TMOPsIIKA, HE Pa3peIIeHHOI0 OTHOCUTEIBHO MPOW3BOAHON. MeETOnbl MOHMKEHUS MOpsAIKa
i depeHManbHBIX ypaBHEeHUH. Vcnonb3oBaHue OfHONApaMETPHUYECKUX TPy MpeoOpa3oBaHUit
JUI IOHWKEHUs nopsiika AuddepeHunanbHbIX ypaBHEHHN.

2. Jluneiinble nuddepeHnnanbHble ypaBHEHUS U CUCTEMBI ¢ IOCTOSSHHBIMU KO3 GUIIEeHTaMU

@opmyna oOmiero pemieHuss JUHEHHOTO OJHOPOIHOTO YpaBHEHHMS N-ro mopsaka. OTbICKaHue
pElIeHNs] JMHEHHOTO HEOJHOPOJHOrO B cilydyae, KOrja MpaBas 4YacTb YPAaBHEHMS SIBIISETCA
KBa3UMHOTOWICHOM. YpaBHeHHe Ditniepa. MccnenoBanre KpaeBbIX 3a7ay ISl TUHEHHOTO YpaBHEHUS
BTOPOrO MopsiAka (B 4aCTHOCTH, MpPH HAJIUYMU Majoro napaMeTrpa MpH CTapuieid MpPOU3BOAHOMN).
dopmyna oO0Imiero peuieHus IJIUHEWHOW OJHOPOMHOW CHUCTEMBl ypaBHEHHN B Cllydae MPOCTHIX
COOCTBEHHBIX 3HAUCHHH MAarTpuilbl KO3(QQUIMEHTOB CUCTEMBI. TeopeMa O MPUBEICHUU MaTPHIIbI
JTUHEWHOTro mpeoOpa3oBaHusi K >KopaaHoBoi Qopme (06e3 moxazarenbcta). Popmyna o0mero
peleHus] JIMHEHHONH OJHOPOAHOM CHCTEMBI B Clydae KPaTHBIX COOCTBEHHBIX 3HAYCHHH MaTPHUIIbI
ko3 uuueHToB cucrembl. OTbICKaHHE PELICHUS JIMHEWHOW HEOIHOPOIHOM CHCTEMbI B CIydae,
Korga CBOOOJHBIC WIEHBI YpaBHEHUH SBIAIOTCA BEKTOP-KBAa3UMHOTOWIeHaMu. MarpuyuHas
9KCIIOHEHTA M €€ HCIIOJIb30BaHHUE Ul MOMy4YeHus (hopMynbl OOILIETo pelieHus W peleHus 3aJadu
Komm s nuHEHHBIX OMHOPOAHBIX M HEOOHOPOAHBIX cucTeM. [IpeoOpasosanue Jlammaca u ero
IPUMEHEHHE K PpEIIeHHIO JIMHEHHBIX Iu(QepeHInanbHbIX YPaBHEHMH C HOCTOSHHBIMU
ko3 pumeHramu.

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

OcnoBuble noHsTHs. [IpocTeifmas 3amaya BapHaLlMOHHOTO HCYHUCIIEHUS. 3agada co CBOOOTHBIMHU
KOHIIAMU; 3aJa4a U (yHKIIMOHAJIOB, 3aBUCSIINX OT HECKOJIbKMX HEM3BECTHBIX (YHKIMH, U 3a7a4a
i (YHKIHOHAJIOB, COAECPIKAIIUX MPOU3BOJHBIE BBICIIMX MOPSIKOB. M3omepumerpuueckas 3agaqa.
3anava Jlarpamxa.

4. Uccnenosanue 3amaun Ko



Teopema cyliecTBOBaHUS M €JUHCTBEHHOCTU peuleHus 3afadu Kowm Juisi HOpMaJIbHBIX CHCTEM
Qg QepeHInanbHBIX YPaBHEHUH W UL YPaBHEHHUS N-TO MOPAJKAa B HOPMaJIbHOM BHE. Teopema o
IIPOOJKEHUH PELICHUH HOPMaJIbHBIX CUCTEM. XapakTep 3aBUCUMOCTU peleHus 3agadu Komm ot
napaMeTpoB M HadaJbHBIX JAHHBIX: HENPEphIBHOCTH, Aupdepenunpyemocts. 3amaua Komm s
YpaBHEHUS NIEPBOTO MOPSAIKA, HE PA3PEIICHHOTO OTHOCUTEIBHO MPOU3BOAHOM. OCcoObIe pereHus.

5. ABTOHOMHBIE CHCTeMBI TU(PepeHIINaTbHBIX YPaBHEHUN

OcHoBHBIC TOHSTUSL W CBoWcTBa (ha30BBIX TpackTopwidl. Knaccudukaius mojgokeHU paBHOBECHS
JUHEHHBIX aBTOHOMHBIX CHCTEM YPaBHEHHMH BTOPOTO MOpsIKa. XapakTep MoBeneHus (a3oBbIX
TPAeKTOpU B OKPECTHOCTH IOJIOKEHHS PABHOBECHUSI aBTOHOMHBIX HEJIMHEMHBIX CHUCTEM YpaBHEHUM
BTOPOTO MOPAJIKA. YCTOMYMBOCTE M ACHMIITOTHYECKAs YCTOMYMBOCTH ITOJIOKEHUS PaBHOBECHS
ABTOHOMHOU cHCTeMBI. JloCTaTOuHBIE YCIOBUS ACUMIITOTUYECKON YCTOMYMBOCTH.

6. IlepBple MHTErpasibl U JMHEWHBbIE OJHOPOJHBIE YPAaBHEHHUS B YACTHBIX IPOU3BOAHBIX I1EPBOIO
nopsiaKa

OcHOBHBIE MOHSTHS U CBOMcTBa (ha30BBIX TpaekTopuidl. Knaccuukamus mojaokeHUil paBHOBECHS
JMHEHHBIX AaBTOHOMHBIX CHCTEM YpPaBHEHHH BTOPOro MOpsiKa. XapakTep MoBeAeHUS (a3oBBIX
TPAaeKTOPUN B OKPECTHOCTH IOJIOKEHUS PAaBHOBECHSI aBTOHOMHBIX HEJIMHEWHBIX CUCTEM YpaBHEHUI
BTOPOIO IOpsJKa. YCTOMYMBOCTh M aCUMIITOTHYECKAs YCTOMUMBOCTb IIOJIOKEHMSI PABHOBECHUS
ABTOHOMHOM CUCTEMBI. J0CTaTOYHBIE YCIOBHS ACUMIITOTHYECKON YCTOWYMBOCTH.

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

Teopema CymecTBOBaHMS M €JUHCTBEHHOCTH penleHus 3a1adn KommM nms HOpManbHBIX JTUHEHHBIX
CUCTEM YpaBHEHUH M U1 ypaBHEHHMA N-TO INOpsAJKka B HOpMaJbHOM Buae. DyHnameHTallbHas
cucreMa ¥ (yHAaMEHTalbHAs MaTpulla PEIICHUH JIMHEHHONH OAHOPOIHOW CHUCTEMBI YpPaBHEHHUH.
CrtpykTypa oOIero pemeHus JMHEHHONW OTHOPOAHON W HEOAHOPOIHOW CHCTEMBl YpaBHEHUH.
Omnpenenurens Bponckoro. ®opmyna Jlnysumis-Octporpaackoro. Metoa Bapuanuy MOCTOSHHBIX
JUTsL JTMHEWHON HEOTHOPOMHOM cUcTeMbl ypaBHeHHM. CiencTBus A JTUHEHHBIX YpaBHEHHMH n-TO
nopsanka. Teopema IllTypMma u crieacTBUS U3 Hee.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca no JHCHUIIMHE (MOLYJII0)

OOyuatomiemycss HeOOXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHue AJis
MPOBEICHNUS TUCTAHIIMOHHBIX CEMUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBBIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. O6bikHOBeHHBIC AuddepeHnranbHble ypaBHeHus [Teker] : [yue6. nocobue ans By3os] / JI. C.
[HonTpsirun .— 6-¢ u3n. — M. ; xesck : PerynspHas u xaotnueckast tuHamuka, 1982, 2001 .— 400
c.

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

3. CoopnuK 33124 110 ArdepeHIInaTbHBIM YPABHEHUSIM 1 BApHAIIMOHHOMY HcUrcleHnto [ TekcT] :
yue6. mocobue i By3oB / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. Y. KoBanenko ; mof pen.
B. K. Pomanko .— M. : IOHHMEHHACTAPIH : @usmariurt, 2002, 2006 .— 256 c.

4. CoopHuk 3a1a4 1o quddepeHnansabiM ypaBHeHusM [Tekcr] : [yue0. mocooue asist By3oB] / A. .
®ununnoB .— 6-e u3g. — M. : JEHAH/I, 2015 .— 242 ¢



Ouannmos, A. O.

Beenenwne B Teoputo quddepeHansabix ypaBHeHuit [ Teket] : yueOHuk 1uist By3oB / A. @. Oununmos
—4-em3n. — M. : JEHAH/, 2015 .— 240 c. — (Knaccuueckuit yueOauk MI'Y). - bubnuorp.: c.
234-236. - [Ipenm. ykas.: c. 237-239. - ISBN 978-5-9710-2029-5 (B niep.) .

Cremnanos, B. B.
Kypc nuddepennmansusix ypaBaenuii [ Texct] : yueOnuk ans By3oB / B. B. CrenanoB .— 7-e u3n.,
crepeotun. — M. : ®uzmarrus, 1958 — 468 c. : uept. - And. ykas.: c.467-468. - 25 000 sk3. (B nep.).

Oepoprok, M. B.

Oo0bikHOBeHHBIE AuddepeHnranbHbie ypaBaeHus [ Tekcr] : yueOHuK Jutst By30B / M. B. ®denoprok .—
3-e u3n., crepeorunt. — CIIO. : Jlanp, 2003 .— 448 c. — (YueOHuku ans By30B. CriennanbHas
nmuteparypa). - bubmmorp.: c. 445-447. - 3000 sk3. - ISBN 5-8114-0491-3 (B mep.)) .

JomnonHurensHas aureparypa

1. Bapuanmonnoe ucuncienue [Teker] : yueOHuK st yH-ToB / WM. M. T'enbdang, C. B. ®omun .— M. :
®dusmarrusz, 1961 .— 228 c.

2. Jlekuuu 1o Teopur OOBIKHOBEHHBIX JU(depeHIanbHbIX ypaBHeHuH [TekcT] : [yueOHuK A By30B]
/ . T. llerpoBckuit .— M. : ®uzmarnut, 2009 .— 208 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.exponenta.ru — 06pa3oBaTeIbHBIN MaTEMaTHUECKHUI CaMT.

2. http://mathnet.ru — obmepoccuiickuii MaTeMaTH4eCKUil MOPTAaL.

3. http://www.edu.ru — penepanbnbrii mopran «Poccuiickoe 00pa3oBaHUEe.

4. http://benran.ru —0u0IMOTEKA IO ECTECTBEHHBIM HayKaM Poccuiickoii akageMun HaykK.

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIIOYask IEMOHCTPAIIHIO
Npe3eHTAlUN.

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIMXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

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

Pabota no npeameTy BKIIOYAET MOCEIICHNE 3aHATHH U CaMOCTOSATEIIbHOE PEIlIeHNE 3a/1ad.
CamocrosiTenpHas paboTa BKIIOYAeT B ce0s: YTEHHE M KOHCHEKTHPOBAHUE pPEKOMEHIOBAaHHOW
JUTEPaTyphl, MPOCMOTP HMHTEPHET-PECYPCOB MO TEMaTHKEe Kypca, pelIeHHe 3ajad, IOArOTOBKY K
OTBETaM Ha KOHTPOJIbHBIE BOIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [MpuknanHas MmaremMaTHKa 1 HHPOpPMATHKA
npo¢uIb NOArOTOBKH: HckyccTBeHHBI HHTEIUIEKT U OOJIbIINE JaHHBIE
CereBoe o0yueHue
Kadeapa BbICIICH MaTeMaTHKH
Kypc: 2
KBaJIH(UKALUS: OakanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
3 (oceHHuit) - DKk3aMeH

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

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
00JIaCTH MaTeMaTHYECKUX U (MJITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 TIlpumensier 0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |
KOHIIETIIINM B OOJACTM MaTeMaTHYeCKUX M €CTECTBEHHBIX
HayK

OIIK-1.2 OcymecTBisieT NEPBUYHBIA cOOp H aHANM3
Marepuasia, MHTEPIPETUPYET pPa3IMyHble MaTeMaTH4ecKue
OOBEKTBI

OIIK-1.3 Hcnomnp3yeT MNpakTUYECKUH OMBIT pPEHIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare usydenus aucuuiuiniel «/Juddepennuansapie ypaBHeHU» 00yUYaIOIIMNACS JOJKCH:

3HAThb:

. [Ipocreiimme Tunbl  auddepeHUnaNnbHbIX ypaBHEHHH, METOAbI TOHIDKEHHUS TOpsIKa

T epeHIanbHbIX YpaBHEHUH.

. OcHoBHBIE (HOpMyYNIBI OOLIEr0 W YaCTHOTO pELICHUS! JIMHEHHBIX CHUCTEM U YpaBHEHUH cC
MOCTOSHHBIMU K03 HUIIeHTaM1, OIpe/ieIeHHe U CBOMCTBA MAaTPUYHOM IKCTIOHEHTBI.

* VYcnoBud CyIIECTBOBAaHUS M €AMHCTBEHHOCTH peElIeHUWs 3a1adn Komm i HOpMaJbHBIX CHUCTEM
i depeHManbHBIX YpaBHEHUH M U1 YpaBHEHHS N-TO MOPSIKa B HOPMAJbHOM BHJE, XapakTep
3aBHCHMOCTH PEUICHUH OT HaYaJIbHBIX yclioBui. [loHsATHE 0CO0OTO peteHus.

» IlocraHoBKY 3a7ia4 BapMallMOHHOIO UCUUCIICHUS.

*  OcHOBHBIC TOHSTHS W CBOMCTBa (ha30BBIX TPACKTOPHM ABTOHOMHBIX CHCTEM, KJIACCHU(PHUKALIHIO
II0JIOKEHUH paBHOBECHS JTMHENHBIX aBTOHOMHBIX CUCTEM BTOPOIO IOPSIIKA.

. [lonsaTtue mnepBOro MHTErpana HEIMHEWHBIX cUCTeM Ju(QepeHIHaNbHbIX YpaBHEHUH, HX
IIPUMEHEHHE JUIsl pElIeHUl YpaBHEHHUH B 4YacTHBIX IIPOM3BOAHBIX II€PBOrO IIOPsZKA, YCIOBUSA
CYILLIECTBOBaHMUS M €AMHCTBEHHOCTH peleHus 3aadu Komm i ypaBHEHHS B YaCTHBIX IMPOU3BOAHBIX

MIEPBOTO MOPSAKA.

*  Crpykrypy o0OIIero pemeHusi TUHEHHBIX CHUCTEM C TNEepEeMEHHBIMH Kod(ddummentamMmu, cBOHCTBA

ompeaenurens Bpouckoro, ¢dopmyity

JInmysunnsa-Octporpaackoro. CBoiicTBa HyleW pelieHui

mQQepeHIanbHBIX YpaBHEHUH BToporo nopsizika (reopema Ll typma).

yMeTh:

* Pewars npocreitmue quddepeHnnanbHpie ypaBHEHNS, IPUMEHITh METObI TOHMKEHHS MOPsAKa.
. Pemate smHEWHBIC YpaBHEHHS M CUCTEMBI C IIOCTOSHHBIMH KO3(G(HUINEHTaMH, HNPUMEHSATh
MaTpU4YHYH0 OKCIIOHEHTy K pEHIEHHI0 CHUCTEM JIMHEMHBIX YpPaBHEHHH C  IOCTOSHHBIMHU

ko3 punmenramu.

*  HUccnenosare 3amady Komm. Haxomute ocoOble pelieHUsl ypaBHEHHsI NEpBOTO MOpPsIKa, HE
pa3peIeHHOr0 OTHOCUTEIBHO MTPOU3BOIHOM.

* HccrenoBarh pa3nuyuHbIe 3a/1a4M BAPUAIIMOHHOTO HCYUCIICHHS.

. HaxonuTh NONOXKEHHS PaBHOBECHs, CTPOUTHh JIMHEAPU30BAaHHBIE CHUCTEMBI B OKPECTHOCTH

MOJIOKEHUH PaBHOBECHS, ONPEACIATh TUI IMOJOXKECHUSI PAaBHOBECHS U CTPOUTH (Da30BbIe TPACKTOPHUH
JIMHEWHBIX CUCTEM BTOPOTO IOPSIIKA.

*  Haxomuth mnepBble uHTErpajbl cucteM AuddepeHunaIbHbBIX YpPaBHEHUH, NPUMEHSITb UX IS
peleHns MPOCTENIINX HEJTMHEHHBIX CUCTEM. PelaTs JIMHEWHbIE YPaBHEHUS B YACTHBIX IPOU3BOJHBIX
[IEPBOTO MOPSIIKA.

* Ilpumensats Gopmyny JInyBmniss-OcTporpaickoro 1 MeTO BapualMy MOCTOSHHBIX IJIS PEIICHUS
YpaBHEHHUI BTOPOTO MOpsAKa ¢ MepeMeHHbIMU Kodddunuentamu. McecinenoBaTb CBONCTBa peleHHMA
i depeHIanbHBIX ypaBHEHUI BTOPOTo Ops/IKa ¢ IOMoIIbio TeopeMsl L Typma.

BJIAA€Th:

+ JlornueckuM MBIIINIEHUEM, METOIaMH JJOKa3aTelIbCTB MaTEMAaTHYECKUX YTBEPIKICHUH.

. HaBpikamMmy pemieHus u ucciaenoBaHUs Au(PGEPEHIUATBLHBIX yPaBHEHHH W CHUCTEM B
MaTeMaTHYeCKuX U GU3NIECKUX TPUITOKEHHSIX.

* YMeHHueM MoIb30BaThCcs HEOOXOMUMOM TUTEPATYPOA.



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

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-perTuHroBoit cuctembl (BPC) ornenku
3HaHUWA 10 u3y4aemMod mucuuruiiae. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBUHM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeW YCIeBaeMOCTH BHOCSTCS MPENOAABATEISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISCTCA B TEUEHHH Y4eOHOTo cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHbBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NpPENofaBaTelsl W HalKucaTh KOHTPOJIBHYIO paboTy o
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HaHWE MOHATHN M YTBEPKIAECHHUM IO TEMaM CIaBaeMOro 3a/laHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIYMCIIUTEIBHON TEXHUKUA U MOOUIIBHBIMH TEIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. IIpocreiimme TUMBI ypaBHEHUH MEPBOTO MOPSAIKA: YPABHEHHS C Pa3ACISIOIIMMUCS IEPEMEHHBIMH,
OZIHOpOZHBIE, JIMHEWHBIE, YpaBHEHHsS B MONHbIX AuddepeHnmanax. VHTerpupyonmi MHOXKUTEIb.
VYpasuenus beprynnn u Pukkaru.

2. Merop BBeneHHsS HapameTpa Ijisl ypaBHEHHs MEPBOTO MOpPsAKA, HE Pa3pelIeHHOTO0 OTHOCHUTEIBHO
[IPOU3BOAHOM.

3. MeToas! oHMWKEHUS nopsaka At quddepeHaabHbIX ypaBHEHHUH.

4. OOmee peleHHe JMHEHHOTO OIHOPOIHOrO YypaBHeHHs $n$-ro mopsimka ¢ TOCTOSHHBIMHU
ko3 punmeHramu.

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

6. OOmee pelieHNEe HOPMAILHOW JIMHEHHOW OJHOPOIHOW CHUCTEMbl YPaBHEHHH C TOCTOSHHBIMU
ko3 purmenTaMu B ciryuae, KOrja CyIecTByeT 0a3uc U3 COOCTBEHHBIX BEKTOPOB MaTPUIIbI CUCTEMBI.

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

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

9. DKcIoHEHTa KBaApaTHON MaTpPHULbL, MaTpUYHbIE (OPMYJIBI pereHus 3a1aun Kot 11t HopMabHBIX
JIMHEHHBIX CUCTEM C ITOCTOSHHBIMH KO PUIIMEHTaAMH.

10. Ilpocreiiiias 3aga4a BApUAIMOHHOTO MCUMCIICHHUS.

11. O600meHust mpocTeliield 3aadr BapHAaLlMOHHOTO HCYMCIICHUS: 3a7ada CO CBOOOIHBIM KOHLIOM,
3ajaya A0 (yHKIHMOHAJIOB, 3aBHCAIIMX OT HECKOJNBKMX HEM3BECTHBIX (YHKIMH, M 3amada Uil
(YHKLIHMOHAJIOB, COACPIKALINX MPOU3BOAHBIC BBHICIINX ITOPSIKOB.

12. N3onepuMeTpudeckas 3agaya.

13. TeopeMmsl CylIecTBOBaHHMS M €AMHCTBEHHOCTH peleHHs 3agadr Komw i1 HOpMalbHBIX CHCTEM
auepeHIMaNbHbIX YPaBHEHHI | 1T ypaBHEHUs $n$-ro mopsiika B HOpMaIbHOM BUJIE.

14. Teopema 0 MPOAOKEHUM PELICHUII HOPMAJIbHBIX CHCTEM OOBIKHOBEHHBIX AN((epeHINaNIbHBIX
YpaBHEHUH U CIEACTBHA U3 HEe.

15. HenpepbiBHasi 3aBUCUMOCTb OT [1apaMETPOB pelieHus 3anaud Komu aisi HOpMaibHBIX CHCTEM
OOBIKHOBEHHBIX Ju(depeHnanbHblX ypaBHeHHH. [nddepeHunpyemMocTs pemieHust mo napamerpam,
ypaBHEHUE B BapHaLlUsiAX.

16. Teopema cyliecTBOBaHMS M €IMHCTBEHHOCTH pelieHus 3agauu Komm s ypaBHEHHs [1E€PBOIO
MOpsAKa, HE Pa3peIICHHOI'0 OTHOCUTENIHHO pon3BoaHON. Ocoboe pelieHue.

17. AsroHomHble cuctembl aupdepeHunanbHbIX ypaBHeHHH. CBoiicTBa (a3oBBIX TPAEKTOPHUi
HOpPMaJIbHBIX aBTOHOMHBIX cHcTeM. TeopeMa O BhIIPSIMIIEHUH TPAeKTOpUH.



18. Knaccudukauus mNOJIOKEHUI paBHOBECHS JIMHEHHOH aBTOHOMHOM OJHOPOAHOM CHUCTEMBI
T PepeHIanbHBIX YPaBHEHUH BTOPOTO MOpsiaKa. XapakTep MoBeAcHUs (Da30BBIX TPAEKTOPHH B
OKPECTHOCTH TOJIOKEHHs PAaBHOBECHS JJIs1 aBTOHOMHBIX HEJIMHEHHBIX CUCTEM BTOPOTO MOpPSAKA.

19. IlepBble MHTETpayibl aBTOHOMHBIX CUCTeM Iu(epeHIHalbHbIX ypaBHeHud. Kpurepuii nepsoro
uHTerpana. [IpuMeHeHue nepBbIX HHTErPAJIOB Ul IOHUKEHUS IIOPsIIKA CUCTEMb] YpaBHEHUH.

20. Teopema 0 4MciIe HE3aBHCUMBIX HEPBBIX MHTETPAJIOB aBTOHOMHOM cuCTeMBbl An(depeHInaNIbHbIX
YpaBHEHUN.

21. JluneiiHoe OMHOPOAHOE ypaBHEHHE B YaCTHBIX MPOU3BOJHBIX MEPBOTO Mopsiaka; Gopmyna oOIIero
pewenus. TeopeMa cylliecTBOBaHUS U €JUHCTBEHHOCTHU penleHus 3aaauu Koy,

22. TeopeMbl CyLIECTBOBAaHUS M €IUHCTBEHHOCTH perieHus 3aaa4un Koy aisi HopMaibHBIX JTMHEHHBIX
cucTeM OOBIKHOBEHHBIX MU GEpEeHIIMANBLHBIX YPaBHEHUH C TMEepeMEeHHbIMH KoddduimenramMu u s
JTuHEHHOTOo ypaBHeHHs $n$-ro mopsaka.

23. OdyHaaMeHTaNnbHasl CUCTeMa pelleHUH, pyHaaMeHTallbHas MaTpulla U CTPYKTypa OOIIEero pereHUs
HOpMAIIbHOW JIMHEWHOW OJHOPOJHONH CHCTEMbl YPaBHEHUH C TIEPEMEHHBIMH KOX(PPHUIIMEHTAMH.
@DyHaaMeHTalIbHAs CUCTEMa pPEIIEHUH M CTPYKTypa OOILIero pemieHus JUHEHHOTO OIHOPOAHOTO
ypaBHeHus $n$-ro nopsizika.

24. Omnpepenurens Bponckoro u ¢gopmyna Jlnysuming--OcTporpagckoro Juisi pemeHuii HopMaIbHON
JINHEWHOW OJHOPOJHOW CUCTEMBI YPaBHEHUN W JJISI PELICHUM JUHEHHOIO OIHOPOJHOTO YpPaBHEHUS
$n$-ro mopsiaxa.

25. Meron Bapuanuu MOCTOSHHBIX Il HOPMaJIbHOW JIMHEWHON HEOJHOPOIHON CUCTEMBI YpaBHEHUHN U
TSl TAHEHHOTO HEOHOPOAHOTO ypaBHeHus: $n$-ro mopska.

26. Teopema lllTypma u crieZicTBUS U3 HEe.

27. YctoWuyuBOoCTh 1O JIAMYHOBY MOJOXEHHUS pPaBHOBECHsS AaBTOHOMHOW cucteMbl. JlocTraTtouHbie
YCIJIOBHS aCUMITOTHYECKON YCTOWYMBOCTH TOJIOKEHHUS PABHOBECHUSI aBTOHOMHOM CHCTEMBI.

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

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner Ne 1

[MpuHIUT CKUMAFOIIIUX OTOOPAKEHHH.

buner Ne 2

ABTOHOMHBIE CUCTEMBI T QepeHInanbHbIX ypaBHeHH. CBOMCTBa peneHni 1 (pa30BhIX TPACKTOPHIA.

Kpurepun onennBanus

Onenka «ommmuHo (10)» BhICTaBIsAETCS OOydaromieMycsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOUIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIEeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 9K3aMEHATOpa ObUIM CaMOCTOSTEIBHO UCIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS] 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJy4YCeHHbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «XOpOoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3J1araeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAaKTUKE, HO [OIyCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS] 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0TycKaeT OMMOKY TIpU PEelIeHUH 3a71ad;



OLICHKA «YJOBJETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4arolmeMycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIA XapakTep 3HAHWH, HETO4YHble (OPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON IOCIIE10BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0O MaTepuasa, €CiI IPU 3TOM OH BJIaleeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0y4YeHUsI 1 MOXKET
MPUMEHSATH NOJYYEeHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallny;

OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHble (POPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUM IIPOIPaMMHOIO Marepuana, He BIaJCIOlIeMy
HEKOTOPBIMH pasfieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA 110
o0pasity B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydyaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMIMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BBICTaBIsSETCS OOydarOLIeMycsl, TOKa3aBlIeMy IOJHOE HE3HaHUE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JudpdepeHnrpoBaHHBIA 3a4eT W IK3aMEH HPOBOIATCS 10 WTOraM TEKyIEeH yCIeBaeMOCTH W ClauH
3aJaHui, MPELyCMOTPEHHBIX MPOTPaMMOl TUCHMIUIMHBL, C ydyeToM HaOpaHHbIX o4ukoB 1o BPC. Ilpu
Habope konuyecTBa 0ukoB bPC He MeHbIIIe TOPOTOBOTO CTY/AEHTY CTaBUTCS 3a4ET.

Bpewms mpoBeneHns: MMCBMEHHOTO 9K3aMEHA COCTAaBIIIET YETHIPE aCTPOHOMHMYECKHX daca. Bo Bpems
MPOBEJCHUS MMCbMEHHOTO 3K3aMeHa 00yJaroliecss MOTYT HOJIb30BaThCS TOJIBKO PYUKOM, KapaHAaIIoM
u Oymaroii.

[Ipu mpoBeneHUM yCTHOTO 3K3aMeHa 0O0ydarolieMycsl MpeaocTaBisieTcss | acTpOHOMHUYECKHH 4ac Ha
noarotoBky. Ompoc oOyuaromierocst mo OWJIETYy Ha YCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh IBYX
ACTPOHOMHMYECKHX 4acoB. Bo BpeMs mpoBeaeHus 3x3aMeHa 00yJaronmecs MOTYT MOJIb30BaThCs TOIBKO
MPOrpaMMOi TUCIUIUTUHBIL.



COI'JTACOBAHO

[TpopekTop no yueOHOM NOArOTOBKE

A. A. BopoHos
« » 2021

banibHO-peliTHHIOBAasl CUCTEMA OLEHKH 3HAHUM CTYJAECHTOB
Hucuuruinna: Aud¢epenunaibuble ypaBHeHus, 2 Kypc, 3 ceMeCTp, d9K3aMeH

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 IIKaI0n

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 6autoB 3a paboTy B cemecTpe MeHbIie 11, To B 3a4eTHYIO HEACIO CTYACHTY MPEI0CTaBISICTCS
BO3MOYKHOCTb ITOBBICHTB CBOIO OIIEHKY. MITOroBas olieHKa He MOXeT ObITh MOBBIIICHA OOJiee YeM Ha JIBa
0aJuIa o IecATHOAIUILHOMN IIKaje.

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

Pernament npunstus nomammnux 3amanuit m nposenenus 3auerta onpenensercss «[lonoxeHneM o
TEKyIIeM KOHTpOJIE YCIEBAEMOCTH M IPOMEXYTOYHOH aTTecTallMd CTYAEHTOB Ha Kadelape BbICIIEH
MAaTEMATUKI.

3aB. kadenpoit I'.E. UBanoB




«COT'JTACOBAHO»
[TpopexTop 1o yueOHOM MOATOTOBKE
A. A. Boponos
« » 2021

BanjbHO-pediTHHrOBasi CMCTEMA 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 cemuHapax 0-3
7. | [luceMenHas pabota 0-20
8. | UtoroBerit KOHTPOIb. DK3aMeH (YCTHBIN OTBET) 0-50

UTOro 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




