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1. Iess 1 321241 0CBOCHHMA TUCHUIINHBI

Ienbto OBNageHUs TUCLUIUIMHBI SIBJISETCS — HAYYUThCA BIIaIeTh OCHOBHBIMM ITOHATUAMU
muddepeHnaIbHbBIX YPaBHEHUH KaK CaMOCTOSTENILHOTO pasjielia MaTeMaTUKH; COBPEMEHHOE
pasBuTHe Au(pdepeHInanbHbIX YpaBHEHUN M HMX CBSI3b C APYrMMHM OOJACTAMH MaTEMATUKH;
BbIpa0OTKa CUCTEMBI MPEACTABICHUN 0 MeToAax MU PepeHINaTbHBIX YPABHEHUN JUIS PEIICHHS
pszna 3amad B cBoeil mpodeccuoHanbHOM nesTenpHOCTH. HakoruieHue cTyieHTaMu ombITa I10
UCTIOJIB30BaHUIO METOI0B AH(PepeHIInaNbHBIX YPAaBHEHUH I PEIIeHNUs 3a/1a4 HE00X0AUMO ISt
YCIIEIIHOM MTpOo(hecCUOHAIbHON eATEIBHOCTH B OyAyiieM. B peynbpTare n3yueHus AMCHUILUINHBI
CTYACHT JOJDKEH 3HAaTh OCHOBBI MU (epeHInaIbHBIX ypaBHEHUH, HanOoJiee pacpoCTpaHeHHbIE
METO/bI PELICHUs 3aJa4; CocoObl MPUMEHEHUSI MaTeMaTUYECKUX METOJIOB C UCIOJIb30BAHUEM
Pa3sIMYHBIX MPOTrpaMMHBIX CPCACTB, YMCTb pCuIaTb 3adadd C HCIIOJIB30BaAHUEM MCTOA0B
T depeHMaIbHbIX YPABHEHUH; IPUMEHATh 3HAHUSI OCHOBHBIX CTPYKTYpP AU(QepeHnanbHbIX
ypaBHeHI/Iﬁ IJid peuICHUA 3aJja4 C HUCIIO0JIb30BAHHMEM MATCMATUUYCCKUX MCTO0B,; HUCIIOJb30BaATh
COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOIUU B IPOLIECCE PEILICHUS MPUKIAIHBIX 3a/1a4; HaBbIKAMU
peanu3anu MeTo10B Tu(epeHIaIbHBIX YPaBHEHUH Ha S3bIKaX MPOrPaMMHUPOBAHUS HA SI3BIKAX
nporpaMMupoBanus. V3ydeHue JUCHUIUIMHBI ONUPAETCs Ha Kypc MaTeMaTH4YecKoro u
(YHKIIMOHAJIBHOTO aHAIN3a.

3a1a4u OCBOCHMSI IUCLUILINHBIL:
- TNpPHOOpPETeHHs HABBIKOB COCTaBiieHUS au(depeHInaNbHbIX YpPaBHEHUH TIpU  pEHICHUsS
KOHKPETHBIX MPUKJIAJHBIX 33]1ay;
- TMPUOOpPETEeHHE HABBIKOB PEHICHUS OOBIKHOBEHHBIX AH(QepeHInanbHbIX ypaBHEHHH W HX
cucTeM
- IpuoOpeTeHNs HAaBBIKOB KAUE€CTBEHHOTO aHaN3a TU(PepeHIINaTbHBIX YPABHEHUH U UX CUCTEM,
BU3YyalM3alus pe3ylbTaToB aHain3a Ha OBM.

2. Mecto aucuuniaunsl B crpykrype OII BO

b.1. Iluxn mareMaTHMYeCKMX M €CTECTBEHHOHAYYHBIX AMCLUUIUIMH (0a30Bas YacTh).
OCHOBHOM  mpodeccroHanbHoi  oOpazoBatenbHOl mporpamMmbel  01.03.02  «[IpuxmagHas
MaTteMaTHka 1 nHpopmatuka». OcBauBaercs Ha 2 U 3 Kypce, 4 1 5 cemecTpax.

B pesynbpraTe uszydeHuss 6a30BOM YacTH IMKJIa OOy4YaIOIIMICS JOHKEH 3HATh U YMETh
OPUMEHATh Ha TMPaKTHKE METOJbl TEOPHUH OOBIKHOBEHHBIX IU(QepeHIHaNbHbIX YpaBHEHHIA,
JUCKPETHOM MaTeMaTUKH, BEPOSITHOCTEM MW MaTeMaTU4EeCKOM CTAaTUCTUKH, YPAaBHEHUU
MaTeMaTHYecKOM  (U3MKH, apXUTEKTYpbl  COBPEMEHHBIX  KOMIBIOTEPOB, TEXHOJOIMU
POrpaMMHUPOBAHHUS, YUCICHHBIE METOJbl M AJITOPUTMbI PELIEHUS TUIIOBBIX MaTEeMaTHUYECKHUX
3a/1a4; BJIaJIETh METOA0JIOTHUEN M HABBIKAMU PELICHUS HAYYHBIX U IPAKTUYECKUX 3a7ad.

[IpoduneHbiMM 11  JAaHHOM JAWCHUUIUIMHBI SIBJISIETCS HAYYHO-HCCIIEOBATENbCKAs
JeSITeNbHOCTh. JIMCIMIIIMHA TOTOBUT K PEHICHUIO CIEAYIOIMX 3a7ad MpodhecCHOHATbHON
JeSITeIbHOCTH
B 00JIaCTH HAayYHO-HMCCIIEI0BaTEIbCKON AEATEIbHOCTH:

- HCHOJb30BaHUE NPOGECCHOHATBHOW NEATENbHOCTH HAyYyHOrOo TOAXO0Ja MpH pPEUICHUH
NPUKJIAJHBIX 33/1a4 ¢ IOMOIIbI0 OOBIKHOBEHHBIX AU (epeHInanbHbIX YPaBHEHUH U UX CUCTEM,;

- NPaBUIBHO MHTEPIPETUPOBATH PE3YNbTAThI, MOJIYYEHHBIE B XOJA€ pEHICHHs] OOBIKHOBEHHBIX
nuddepeHIMaIbHbIX YPaBHEHUN U X CUCTEM JJIsi KOHKPETHOH NMPHUKIAIHON 3a/1auH.

OcBoeHME MAHHOM [UCUUIUIMHBI SBIISETCS HEOOXOAUMOW il M3Yy4YEHHUS UCHUIUIMH
BapUaTUBHOW YacTH, MPOXOXKIACHUE IPOU3BOACTBEHHON (MPEIAUIUIOMHON  NPAKTHKH),
MOJTOTOBKU BBIMTYCKHON KBaTU(UKALNOHHON PabOTHI.
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3. [lnanupyembie pe3yJabTaThl 00y4eHUS MO JUCHUILINHE
[Tpouecc u3yueHus: AMCHUUILIMHBI HANpaBlieH Ha (OpMHpOBaHHE CIEAYIOUIUX KOMIIETCHIMH B

cootBercTBUU ¢ ®I'OC BO 1o ganHOMY HaIpaBiIeHHUIO MOATOTOBKH (CIIEIIHAIIBHOCTH):

HaumeHnoBanue
KaTeropuu Konx u HaumeHoBanue
Nuaukatopel JOCTHXKEHUS KOMIIETCHIIUU
(rpymmbr) KOMIIETEHIIUHU
KOMIIETEHIINH

Teopetnueckue u

OIIK-3. CriocoOeH mpUMEHSTh

OIIK-3.1. 3Haer Ki1accuyecKue

IPaKTUYECKHE u MOJIUGUIMPOBATh | MATEMaTHUECKUE MOJIEIH, IPUMEHSIEMbIE
OCHOBBI MaTeMaTHYeCKUe MOJIENN JUIsl | B pa3IMYHbIX 00IACTAX YETOBEYECKOM
NpoEeCCHOHAIBHON | pelieHus 3a7ad B 00JIaCTH | IESITEIbHOCTH.

JeATEIIbHOCTH npoheccuoHaIbHOM OIIK-3.2. YmMeeT Moau(uuupoBaTh

JeSITebHOCTH KJIACCUYECKHE MaTeMaTHUECKUE MOICIH
JUTS PEeUIeHUs] KOHKPETHBIX 33124
pohecCuOHANBHON e TENbHOCTH.
OIIK-3.3. FimeeT onbIT MPUMEHEHUS
METOZ0B MaTeMaTHIECKOTO
MOJICIIMPOBAHUS [T PEILICHHS
KOHKPETHBIX 3a/1a4 PO eCCHOHATHLHON
JeATEIIbHOCTH.

4. Conep:xkanue QU CHUNTHHBI

JAE 1. InddepenunaibHbie yPABHEHHS NIEPBOI0 MOPSAKA.

OcCHOBHbBIE TIOHATUSA. YpaBHEHUS C PA3ACIAOIUMUCT IEPEMEHHBIMU M K HHUM
npusBojsanmecs. 3agada Komm. OnHOpoAHBIE ypaBHEHHMS M K HUM IpuBojsuivecs. JInHelHble
muddepeHManbHble YpaBHEHUsI NEpBOro mnopsnaka. YpaBHenue . bepHymiu. YpaBHeHus B

NOJHBIX AU depennnanax. IHTerpupyomumii MHOKUTENb.

JE 2. IuddpepeHunaibHble ypaBHEHHS BbICIIMX MOPSIAKOB.

VYpaBHEHHs BBICIIUX IOPANKOB, IPUBOAAIIMX K KBajgparypaMm. YPaBHEHUS BBICIIUX
MOPSIIKOB, MPUBOIAIIMX K KBaJpaTypaM. Y paBHEHHUSI TOIYCKAOIINE TOHMKEHUS MTOPSIIKA.

JE 3. JInneiinbie nuddepeHunajbHbie yPABHEHHS.

OOmme cBoiictBa. Jluneitnsiit omeparop. ®opmyna Octporpaackoro-JInyBusmis.
Jluneiitnple HeomHOpOAHBbIE ypaBHeHHUS. CTpykTypa oOmero pemeHus. Meron Bapualuuu
IPOM3BOJIHBIX MOCTOSHHBIX (Merton Jlarpanxka). Jluneiinsie ogHopoansie nuddepeHuanibHbe
ypaBHEHHS 2-TO TMOpsAKa C TOCTOSHHBIMH Ko3(duimentamu. JIMHelHbIE HEOAHOPOIHbBIE
muddepeHMaIbHbple  YpaBHEHUS N-TO  TOpSJAKa C  TMOCTOSHHBIMH  KO3(h(UIIMEeHTaMHU.
Huddepennmanbaple  ypaBHEHUS 2-TO TOPSAAKA C TIOCTOSHHBIMHA KO3(PUIIMEHTaMH CO
CIIELUAJILHOM IIPABOM YaCThIO.
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JE 4. Cucrembl 1uddepeHunaaIbLHbIX YPABHEHHU .

JIuHelHbIe CUCTEMBI ¢ IOCTOSHHBIMU KO3 dunmentamu. JInneitnsle nuddepeHanbHbe
ypaBHEHHs.  YCTOWYMBOCTH  cucteM  JaupdepeHuualbHbIX  ypaBHeHUH.  JIuHeiHbIe
I depennyanbable ypaBHeHHs. Oco0ble TOUKH U (pa30BOE MPOCTPAHCTBO.

5. TemaTn4yeckoe NJIAHUPOBAHHE
Moay/in JUCIHHIIHHBI

Ne | HaumenoBanue moay.as | Jlekuuu | [Ipaktuxkn/ | Jlagoparopubie | Cam. | Bceero,
ceMHMHapbI padora | yacos
1 | Anbdepenmansisie 20 22 0 102 | 144
ypaBHeHus (4 cemecTp)
o | Anbdepenmmansiie 20 22 0 138 | 180
ypaBHeHus (5 cemecTp)
Bcero 40 44 0 240 324
TemaTnuyeckuil njian
Mogayas 1 (4 cemectp)
Ne Koua-Bo
Tema KoMmnerenuun no reme
TeMbl 4acoB
Jlexnun
1 JuddepeHunanbable  ypaBHEHHS IEpBOTO 5 OITK-3
nopsiika. OCHOBHBIE TOHSTHSI.
JuddepeHunanbable  ypaBHEHUS IEPBOTO
5 nopsiika. YpPaBHEHUS C Pa3JeNSIOIIUMUCS 5 OIK-3
NIEPEMEHHBIMU
Y K HIM TIPUBOJISIIHECS
3 JuddepeHunanbable  ypaBHEHUS TEPBOTO 5 OITK-3
nopsaka. 3agada Komm.
JuddepeHunanbable  ypaBHEHUS HEPBOTO
4 nopsaaka. OJHOPOIHbIE YPABHEHUSI U K HUM 2 OIIK-3
IPUBOASIIINECS.
JuddepeHunanbable  ypaBHEHUS TMEPBOTO
5 nopsiaka. Jlunelinele auddepeHunanbHbie 2 OIIK-3
ypaBHEHHUsI IEPBOTO TOPSIIIKA.
5 Juddepenunanbaple  ypaBHEHHS TEPBOTO 5 OITK-3
nopsiaika. YpasHenue S. beprymnm
JuddepeHnnanbaple  ypaBHEHUS HEPBOTO
7 MOpsIKa. VYpaBHeHUs B TMTOJIHBIX 2 OIIK-3
muddepeHnmanax
8 JuddepeHunanbible  ypaBHEHUS TEPBOTO 5 OITK-3
nopsiaka. HTerpupytomuii MHOXHUTENb
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JJIA

Juddepenunanbaple  ypaBHEHHUS BBICIIMX
MOPSIAKOB. YPaBHEHHUS BBICIIUX MOPSIIKOB
MIPUBOIANINX K KBaJpaTypam

OIIK-3

10

Juddepenunanbaple  ypaBHEHHUS BBICIIMX
MOPSIAKOB. YpaBHEHHUS BBICIIUX MOPSAKOB,
NPUBOIALIMX K KBaapaTypam. YpaBHEHUS
JOMYCKAIONIMEe MOHKSHHS TIOPsIJIKA

OIIK-3

IpakTnyeckune padoThl

Juddepenunanbaple  ypaBHEHUS IEPBOTO
nopsiika. OCHOBHBIE TIOHATHS.

OIIK-3

Juddepennnanbiaple  ypaBHEHUS TEPBOTO
MOpsiKa. YPaBHEHUSI C Pa3lICSIOMIUMUCS
MepEMEHHBIMU

Y K HUM TIPUBOJISITUECS

OIIK-3

Juddepennnanbiaple  ypaBHEHUS TEPBOTO
MOpsiKa. YPaBHEHUS] C Pa3lICSIOMIUMUCS
MepEMEHHBIMU

Y K HUM TPUBOJISIITUECS

OIIK-3

Juddepenunansupie ypaBHEHHs] MEPBOTO
nopsiika. OJHOPOAHBIE YPaBHEHUS U K HUM
TIPUBOISAITHECS.

OIIK-3

Huddepenunansaple  ypaBHEHHS TIEPBOTO
nopsiaka. Jlunelinele audQepeHunanbHbIe
ypaBHEHHsI IEPBOTO TOPSIIIKA.

OIIK-3

JuddepeHunanbable  ypaBHEHHS IEpBOTO
nopsiaka. YpasHenue S. bepryim

OIIK-3

JuddepeHunanbable  ypaBHEHUS HEPBOTO
MOpsIKA. VYpaBHeHUs B MOJIHBIX

auddepeHnmanax

OIIK-3

JuddepeHunanbable  ypaBHEHUS TEPBOTO
nopsiaka. IHTerpupyronimii MHOXKHTEIb

OIIK-3

JuddepeHunanbHble  ypaBHEHUS  BBICIINX
MOPSAJKOB. YPAaBHEHMsS BBICHIMX IOPSJIKOB
PUBOSIIIUX K KBaJJpaTypam

OIIK-3

10

HubdepeHnnanbapie  YpaBHEHUSI BBICIITUX
MOPSIAKOB. YPaBHEHHUS BBICIIUX MOPSAKOB,
MPUBOAIINX K KBajpaTypaMm. YpaBHEHH
JIOMYCKAIOUMe NOHKEHHS OpsIKa

OIIK-3

CamocrositesibHas padora

JuddepennunanbHble ypaBHEHUS IEPBOTO
nopsajaka. Ypasaenue Kiuepo.

34

OIIK-3

JuddepennunanbHble ypaBHEHUS IEPBOTO
rnopsiika. YpasHeHue Pukkaru

34

OIIK-3
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JuddepeHunanbabie ypaBHEHUS TIEPBOTO
nopsaaka. 3agaya Komu. Borpocsr

3 34 OIIK-3
CYIIIECTBOBAHUSA U €IMHCTBEHHOCTH
pelieHusl.
TemaTnueckui njaaH
Moayasb 2 (5 cemecTp)
Ne Ko.1-Bo
Tema KomnereHnunuun mo teme
TEMBbI JacoB
Jlexknuu
1 JIuneiinple nuddepeHnnaNbHbIe  ypaBHEHUS. 2 OIK-3
OO6mue coiicTBa. JIMHEWHBIN omepaTop
Jluneinple nuddepeHIMaIbHbIC aBHCHUS.
2 Ampdepenn yp 2 OI1K-3

®opmyna Octporpanckoro-JInyBuis.

JIuneiinple nuddepeHnnaNbHbIe  ypaBHEHUS.
3 JIuuelineie HEOIHOPO/IHbIC YpaBHEHUSI. 2 OIIK-3
CtpyKTypa 001Iero penieHus.

Jlunelinple nudGdepeHalbHbIe  YpaBHEHUS.
4 Meron BapuanMd TPOU3BOAHBIX IMOCTOSHHBIX 2 OIIK-3
(Meton Jlarpanxa)

JIuneiinple auddepeHnnanbHbIe  ypaBHEHHUS.
JIuneitHble ogHOpOAHBIE aU(pdepeHInalbHbIe
ypaBHEHUsI 2-TO TOpSAJKAa C MOCTOSHHBIMU
KodhduUIeHTaMH.

2 OIIK-3

Jluneitnple auQ@epeHunanbHble ypaBHEHUS.
JInnennble HEOHOPOJHBIE
g depeHnaIbHble YpaBHEHHS N-T0 MOPsIKa ¢
MIOCTOSIHHBIMU K03(punimenramu.

2 OIIK-3

JIuneitnsle nuddepeHnanbHble  ypaBHEHHUS.
Juddepennnanbible ypaBHEHUs 2-TO MOpsAIKa
C  TOCTOSHHBIMH  KO3(pQUIMEHTAaMH  CO
CIEIMAJIbHOM NPABOU YaCThIO.

2 OIIK-3

Cucrempl auddepeHnnanbHbIX  ypaBHEHUH.
8 JIunelineie CUCTEMBI C MOCTOSTHHBIMHA 2 OIIK-3
KOd(QPHUIIHEHTaAMH.

Cucrembl auddepeHunanbHbIX  ypaBHEHUH.
JIuneitnsle nuddepeHnnanbHble  ypaBHEHHUS.
YcroliuuBocth cucteM U depeHanIbHbIX
YpaBHEHUM.

2 OIIK-3

Cucrempl auddepeHunanbHbIX  ypaBHEHUH.
10 | JIluneitnble nuddepeHaIbHbIE YpaBHEHUS. 2 OIIK-3
Oco0Oble ToukH U (ha30BO€ MPOCTPAHCTBO.

IIpakTHyeckne padboThl

JIuneitnsle nuddepeHnnanbHble  ypaBHEHHUS.

OO6mwme coiicTBa. JIMHEWHBIN omepaTop 2 OIIK-3
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JJIA

Jluneiinple nuddepeHnnabHbIe  ypaBHCHUS.
®opmyna Octporpaackoro-JInyBusis.

OIIK-3

JIuneiinsle nuddepeHnnaNbHbIe  ypaBHEHUS.
JIuneiineie HEO/IHOPO/IHbIE ypaBHEHHSL.
CTtpykTypa 001Iero pemeHus.

OIIK-3

Jlunetinpie auddepeHnuanbHble  ypaBHECHHUS.
MeTo Bapuanuu MPOU3BOIHBIX IMOCTOSTHHBIX
(Meton Jlarpanxa)

OIIK-3

JIuneiinsle nuddepeHnnaNbHbIe  ypaBHEHUS.
JIuneiinple ogHOpPOIHBIC IU(PEepeHINATBHBIC
ypaBHEHHsI 2-TO TOpSAAKAa C TOCTOSHHBIMH
kod(purmeHTamu.

OIIK-3

JIuneiinple nuddepeHnnaNbHbIe  ypaBHEHUS.
JInnennrie HEOJTHOPOIHBIE
g depeHIMaTbHBIC YPAaBHEHHS N-T0 TIOPSIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

OIIK-3

JIuneiinple auddepeHnnanbHbIe  ypaBHEHHUS.
Juddepennnanbibie ypaBHEHUS 2-TO MOPsIKa
C  TMOCTOSHHBIMH  Kod(pdummeHTamMu  co
CIIeIMAIbHOM ITPaBOM YacCThIO.

OIIK-3

Cuctembl  muddepeHInaIbHbIX  ypaBHEHUI
JIuHeiliHblE ~ CUCTEMBI  C  IOCTOSIHHBIMHU
KOd(QPHUIHEHTaMH.

OIIK-3

JIuneitnsle auddepeHInaNbHbIE  ypaBHEHHUS.
VYcroliuuBocth cucteM U depeHIanIbHbIX
YpaBHEHUM.

OIIK-3

10

JIuneitnsle nuddepeHnnanbHble  ypaBHEHHUS.
OcoOble TOukH U (ha30BOE MPOCTPAHCTBO.

OIIK-3

CamocrosiTeibHas padora

Juddepenunanbable ypaBHEHHUS EPBOTO
nopsiika. YpasHenue beccens.

46

OIIK-3

Juddepennnansabie ypaBHEHUS IEPBOTO
nopsiika. YpaBHeHuEe Dipu

46

OIIK-3

Juddepenunanbable ypaBHEHUS U UX
cHCTeMBI. 33/1a4a Ha COCTaBICHUS
Qg QepeHIHaTbHbIX YPABHEHUH U X CUCTEM.

46

OIIK-3

6. CamocrosiTesibHasi pabora
CamocrosiTenbHas paboTa BKIIOYACT JIBE COCTABHBIC YACTH: AyIUTOPHAsI CAMOCTOSATEIIbHAS

pabota u

BHCAyAUTOPHAA.

Camocmosmenvras aw)umopuaﬂ pa60ma BKJIFOYACT BBIINTOJIHCHUE IMTPAKTHYCCKUX Sa)IaHHfI.

BHeaV()UWZODHCZ}Z camocmosamellbHaA pa60ma CTYACHTOB 3aKJIIOYACTCA B CIICAYHOIIUX

dbopmax:

— H3y4YeHHE JTUTEPATyphl; OCMBICICHIE U3ydaeMOM JTUTEePaTypPhL;
— paboTta B "HGOPMAIIMOHHO-CITPABOYHBIX CHCTEMaX;
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— aHaJMTHYECKas oOpaboTKa TeKcTa (KOHCIEKTHPOBaHUE, pehePUPOBAHNE);
— COCTaBJICHUE IIJIaHA ¥ TE3UCOB OTBETA B MPOIIECCE MOATOTOBKH K 3aHATHUIO;
— pelIieHHe 3a71ay;

— COCTaBJICHUE ITPE3CHTALIN;

6.1. Ilianbl ceMHHAPCKHUX (IPAKTHYECKHX, 1a00paTOPHBIX) 3aHATHI

Pemenne IIPpUMEPOB U THUIIOBBIX 3a4a4 I10 TEMaM HpOfI,I[eHHBIX HeKHHﬁ, B TOM 4YHUCJIE C
IMoMOIIbIO CPCACTB KOMHBIOT@pHOfI MaTCMAaTUKU.

JE 1. luddepenunaibHble ypaBHEHHS I1ePBOr0 MOPS/AKA.

OcHOBHbIE TIOHATUS. YpaBHEHUS C PA3ACIAIOLIUMUCSH [EPEMEHHBIMU M K HUM
npusojsanrecs. 3agaya Komm. OnpHoponaHble ypaBHEHHUS M K HUM NpuUBoOJsLIvecs. JIuHeliHble
muddepeHIManbHble YpaBHEHHs MEepBOro mnopsaka. YpaBHeHue S1. bepHyminu. YpaBHeHus B

nonHbIX Auddepennmanax. MHTErpupyomui MHOKUTENb.

JE 2. IndpepennuaibHble yPABHEHUS] BbICHINX NMOPSIKOB.

YpaBHEHHs BBICIIMX IOPAJKOB, IPHUBOMAIIMX K KBagparypam. YPaBHEHUS BBICIIUX
MOPSIKOB, IPUBOIAIIUX K KBaJApaTypaM. Y paBHEHH JOIYCKAOLIKE TIOHUKEHUSA ITOPSIKa.

JE 3. JIuneiinbie nuddepeHunaibHbie ypaBHEHHS.

O6mme cBoiicTBa. Jluneinsiii omnepatop. Popmyna Octporpaackoro-JInyBusis.
Jlunelinple HeonHOpoJHbIE ypaBHeHHs. CTpykTypa ofmero pemeHus. Metoa Bapuauu
MPOU3BOJIHBIX MOCTOSAHHBIX (Meton Jlarpanxka). JInunelinple ogHOpOAHbBIE AU(depeHIInaIbHbIe
ypaBHEHMsI 2-TO TOpsAKa C TOCTOSHHBIMH Kod(duuueHtamu. JIuHelHble HEOJHOPOIHbIE
mubdepeHIMaNbHbIe  ypaBHEHHS] N-T0 TOpSAKAa €  TOCTOSHHBIMM KO3 (UIUEHTaAMH.
JuddepeHumanbaple  ypaBHEHHs 2-TO TOpsAJKa C MOCTOSHHBIMM KO3(QQHUIHMEHTaMHU CO
CIIEIIMATIbHOM MTPABOM YaCThIO.

JE 4. Cucremsl 1updepeHIHATbHBIX YPABHCHHUI.

JIuHelHbIe cUCTEMBI ¢ IOCTOSIHHBIMU KO3 punmentamu. JInneltneie quddepeHnnanbHbie
ypaBHEHHMs.  YCTOHYMBOCTH  cucTeM  JuddepeHIuanbHblX  ypaBHeHuil.  JIunHeliHble
muddepeHnranbabie ypaBHeHHa. OcoOble TOUKH U (ha30BO€ MPOCTPAHCTBO.

6.2 BHeaynuTopHas caMocTOsITeJIbHAsI padoTa

4 cemecTp
Koy
TeMmsbl €CTBO Buz cam. pabotbl
4acoB
1 HluddepernmanbriIe ypasHerus 10 KOHCIIEKT, IPe3eHTalus
IIepBOTro nopsiika. YpasHenue Kiuepo.
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ndbepeHHalIbLHbIE YPABHEHUS
2 Hudppep My 10 KOHCIICKT, MPe3CHTAIUS
MIEPBOro NopsiAka. YpaBHeHue Pukkaru
Juddepenunanbabie ypaBHEHHS
nepBoro nopsaka. 3amada Komm.
3 P P o 10 KOHCIIEKT, IPe3eHTalus
Bomnpocsl cymecTBoBanus u
€IMHCTBEHHOCTH PEIIICHUS.
S cemecTp
Konmnu
Tembl €CTBO Bun cam. paboTsl
4acoB
nbdepeHnaIbHbe YpaBHEHNS
1 Hudep Yp 34 KOHCIICKT, MPE3CHTAIUS
MIepBOTO TMopsiiKa. YpaBHeHHE beccens
nbdepeHnaIbHbIE YPaBHEHNS
2 Huddep yP N 34 KOHCIICKT, IPE3CHTAIUS
MIEPBOTO MOpsI/IKa. Y paBHEHUE DHPHU
JuddepeHnnanbabie ypaBHEHUS U UX
3 CHCTEMEL. 3ajaya Ha COCTaBICHUS
. 34 KOHCIIEKT, MPE3EHTALMS
G hepeHIMATBHBIX YPABHEHUH U UX
CHUCTEM.

7. IlepeyeHb BONpocoB Ha 3a4eT (MupdepeHIUPOBAHHBIH 3a4eT U IK3aMeH)

1. Ompenenennie 0ObIKHOBEHHOTO Au(depeHnnaibHoro ypasHeHus. [lopsiok ypaBHEHUS.
Pemenue, unterpanbHas kpusas. [IpumMepsl.

2. 3amava Komm, HavyanmpHble naHHBIE. | 'eomeTpudyeckas uMHTEprnpeTanus 3amadu Komrm.
@opMyIUpOBKAa JOCTATOYHBIX YCIOBUH CYHIECTBOBAHHUS WU EIUHCTBEHHOCTH PELICHUS
3anaun Komm. OOuiee u yactHoe perienus quddepeHiuanbaoro ypapHenus. [Ipumepsr.

3. Pa3znuuHble TUNBI ypaBHEHUH EPBOTO MOPsIJIKA, HHTEIPUPYEMbIe B KBapaTypax.

4. VYpaBHEHHUs NEPBOro MOpsAKa, HE pa3pelI€HHbIE OTHOCHUTENBHO MPOU3BOJIHON. Meron
BBeJICHUS napaMeTpa. YpasHeHus Jlarpanxka, Knepo. [Ipumepsr.

5. Meron U. bepuynnu pemeHus JIMHERHBIX AU} PepeHnanbHbIX YpaBHEHUH.

6. Meron Jlarpanxa peuieHus JMHEHHBIX JU(PepeHInaIbHbIX YpaBHEHUH.

7. VYpasuenue f. bepnymu.

8. Teopema cymiecTBOBaHHMs M €IMHCTBEHHOCTH pelleHus 3agaun Komm s ypaBHEHUS

MEPBOro MOPsJIKa, HE Pa3peli€EHHOT0 OTHOCUTENBHO MPOW3BOJIHOW. Ocolble perieHus,
orubarole ceMencTBa pereHuii.

9. TIpocreiimme THIBI YpaBHEHUH BBICIIUX MOPSAKOB, TOMYCKAIOIINX TTOHIKEHHE MTOPSIKA.

10. Onpenenenue cucteMbl OOBIKHOBEHHBIX AU (epeHIInanbHbIX YpaBHEHUH B HOPMAIbHOM
dopwme. [Topsaok cucTemsl, pemeHne cucTeMsl. 3anada Komm 1yist HopMaabHOM CHCTEMBI,
HayvaJbHbIE JaHHbIE. [ eoMeTprUecKas HHTEpIpeTalus perenns 3aaaun Komm.

11. Metonbl MHTETpUpPOBaHUS cucTeM AU depeHInaIbHBIX ypaBHEHHH. MeTo1 HCKITIoueHHs
HEU3BECTHBIX.

12. Meton cOOCTBEHHBIX BEKTOPOB KOPHEH XapaKTePUCTHYECKOTO YPAaBHEHHS.

13. Teopema  eauHCTBEHHOCTH  pemieHMs  3agaun  Komm a1 OOBIKHOBEHHOTO
muddepeHIMaTbHOTO YpaBHEHHsI IEPBOTO MOPSIIKa.
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14. Teopema eAMHCTBEHHOCTH pewieHUs 3amaun Komu s cCUCTeMbl OOBIKHOBEHHBIX
Qg depeHIaIbHbIX ypaBHEHUH B HOPMaIbHOH Gopme.

15. JIuneiiHast 3aBUCMMOCTb U HE3aBUCUMOCTb CUCTEM BEKTOP-(YHKITUH.

16. JIuHeiiHOE TPOCTPAHCTBO PEIICHUN JWHEHHOW OJHOPOJHON CHUCTEMBI OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YpaBHEHUI B HOPMaJIbHOM (pOopMe U ero pa3MepHOCTb.

17. Obuiee perieHne OAHOPOIHOM CHCTEMBI OOBIKHOBEHHBIX U (HhEepeHINAIBHBIX YPaBHEHHHA
B HOpMasibHOU (hopme. Teopema o cTpyKType 0011Iero pemeHus.

18. ®yHnaMeHTallbHAS CUCTEMA PEIICHUN JIMHEHHOW OJTHOPOJIHON CHCTEMbI OOBIKHOBEHHBIX
nudepeHInATbHBIX YPaBHEHUM.

19. ®ynnamenTanpHast MaTpuULa U €€ CBOICTBA.

20. Onpenenutenbs BpoHCcKOro cucteMbl BEKTOP-(PYHKIIHIA U €r0 CBOMCTBA.

21. ®opmyna Octporpanckoro-JInyBuLs.

22. O01ee pelieHue HEOIHOPOIHOM CUCTEMEI JIMHEWHBIX OOBIKHOBEHHBIX
muddepeHIMATBEHBIX ypaBHEHUH. TeopeMa o CTpyKType 00IIero penicHus.

23. Meron Bapualuu TOCTOSHHBIX [JJS HAXOXACHUS YaCTHOTO pELICHUS JUHEHHON
HEOJHOPOAHOM CHCTEMBI OOBIKHOBEHHBIX MU (HEepeHIINATBHBIX YPAaBHEHHA.

24. dynnaMeHTalbHAs CUCTEMA PEIIeHUN JTMHEHHOW OJHOPOIHON CHCTEMbI OOBIKHOBEHHBIX
QG depeHIraIbHbIX YPaBHEHUH C MOCTOSIHHBIMU K02 puiineHTamu.

25. Boinenenue neiCTBUTENbHBIX PEIICHUI TUHEHHON OHOPOTHOM CUCTEMbI OOBIKHOBEHHBIX
Qg epeHnaIbHbIX YPaBHEHUH C MOCTOSIHHBIMH ACHCTBUTENEHBIMU KO (UIIICHTAMH.

26. JIuneitnpie 0ObIKHOBEHHBIE MU epeHIInanbHbIe YpaBHEHHS N-0r0 MOPsIIKa.

27. YpaBHeHue Diinepa.

28. DKBUBAJIEHTHOCTh CHCTEME OOBIKHOBEHHBIX IU(dEepeHInaIbHbIX YpaBHEHUH nN-0ro
HOpPSIZIKA.

29. JIuHeliHas 3aBUCUMOCTb ¥ HE3aBUCUMOCTh CUCTEM (DYHKITHA.

30. JIuneliHOe TPOCTPAHCTBO PEIICHUN OJHOPOJHOTO JIMHEHHOr0 OOBIKHOBEHHOTO
TuQepeHIMaIbHOr0 YpaBHEHHS N-0ro MOPsIJIKa, €T0 Pa3MEPHOCTb.

31. dyHnameHTabHAs CHCTEMa PEIICHUI OJTHOPOTHOTO YpaBHEHUS n-oro nmopsiaka. Teopema
00 00111eM peleHNH 0THOPOIHOTO YpaBHEHHUSI.

32. Omnpenenutens BpoHCKOTO cCUCTEMBI (DYHKIIHIA U €T0 CBOWMCTBA.

33. Obmiee pelieHre HEOAHOPOTHOTO JIMHEHHOTO OOBIKHOBEHHOTO AH(GEepeHIInaIbHOrO
YpaBHEHHSI N-0TO MOpsAIKa. Teopema 0 CTPYKType OOIIEeTo PemeHHs.

34. Meton BapuanUM TOCTOSHHBIX I TOHWCKAa YacTHBIX pEUICHUH HEOJHOPOJHOIo
JMHEHHOTro 0OBIKHOBEHHOTO AU( P EepeHIINaTIbHOTO YPaBHEHUS N-0r0 MOPSIKa.

35. dyHaMeHTallbHasl CHCTEMa peIIeHUH OJHOPOAHOTO JIMHEHHOTO OOBIKHOBEHHOTO
TG depeHIMaTBEHOTO YpaBHEHHSI N-0r0 MOPAIKA C TOCTOSIHHBIMU KO3 PUIIMEHTAMH.

36. [Toctpoenne  oO0miero  pemeHuss HEOAHOPOJHOTO  JIMHEMHOT0  OOBIKHOBEHHOTO
b depeHIMaTbHOTO ypaBHEHUS! C MOCTOSHHBIMU KOd(QHUIIMEHTaMu U CHelualbHON
[IPaBOM 4acCThIO.

37. BeienieHre  JCHCTBUTENBHBIX PEIMICHUH OJHOPOJHOTO JHHEHHOTO OOBIKHOBEHHOTO
T depeHMaIbHOr0 ypaBHEHUsI N-Oro MOpsiIKa C IMOCTOSHHBIMHU JIEHCTBUTEIBHBIMU
KO3 dUIIHEHTaMH.

38. [lonsiTe yCTOHYMBOCTH peEIICHUS CUCTeMbl JU(EpeHINATbHbBIX YpaBHEHUH B
HOpMaJIbHOU (hopme.

39. AcuMNTOTHYECKAs] YCTOMYNBOCTb. Y CTOMYMBOCTh TOUKH MOKOSI.

40. Knmaccuukanuss TOYEK TOKOS CHUCTEMBI IBYX JIMHEHHBIX OJHOPOJHBIX YpaBHEHUH C
MOCTOSIHHBIMHU K03 purimernTamu.
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41.

42.
43.
44,
45.
46.

Teopema 00 uccleOBaHUM YCTOWYMBOCTH HYJEBOTO PEIICHUS CHCTEMBbI MO NEPBOMY
IPUOIMKEHHUIO.

Teopemsl JIssmyHOBa 00 YCTOMYMBOCTH HYJIEBOTO pellieHus cucteMbl. DyHkimu JIsmyHoBa.
Teopema UeraeBa 00 HEyCTONYMBOCTU HYJIEBOTO PEIICHUS CUCTEMBI.

Kputepuu Payca-I'ypsuna u JIsenapa-Illumnapa.

Kpurepuit Muxainosa.

®da30BbIC TPACKTOPHH.

8. YueOHo-MeToqMYecKOe U HMH(OPMAIIMOHHOE o0ecriedeHmne
8.1. OcHoBHas y4eOHas TUTepaTypa:

1.

[IlepbakoBa 10.B. Jluddepenimanpapie ypaBHeHHS [DICKTPOHHBIA pecypc]: ydeOHOoe
nocobue/ IlepbakoBa H0.B.— DnexTpoH. TexctoBble AaHHble.— CapaTtoB: HayuHnas
kuura, 2019.— 159 c.— Pexum pocryma: http://www.iprbookshop.ru/81007.html. —
9bC «IPRbooks».

Hosak E.B. HWurterpanpHoe wucuucienne u  guddepeHIranbHble  YpaBHEHHS
[DnexTpoHHbIi pecypc]: yuedHoe nocodue nns CI1O/ Hosaxk E.B., Ps3anosa T.B., HoBak
N.B.— DnektpoH. TekctoBbie nanHbie.— Caparos, ExarepunOypr: [Ipodobpazosanue,
Vpansckuit  denepanbubiii  yHuBepcuteT, 2019.— 110 c.— Pexum pocryna:
http://www.iprbookshop.ru/87807.html. — 3BC «IPRbooks».

FOmarynos M.I. OObikHOBeHHBIE U (depeHInaTbHble YpaBHEHUS [DIEKTPOHHBIH
pecypce]: Teopust 1 npunoxenus/ FOmarynoB M.I'.— DneKTpoH. TEKCTOBBIE JaHHBIC.—
MockBa, WMxkeBck: PerynspHas u XxaoTuueckas JUHAMHKa, VHCTUTYT KOMIBIOTEPHBIX
WCCJICIOBAHHA, 2019.— 181 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/91969.html. — 3bC «IPRbooks».

[Toutpsarun JI.C. OObIkHOBeHHbIE U depeHIalbHble YpaBHEHUS [DJIEKTPOHHBII
pecypc]/ Houtpsirun JI.C.— DneKTpoH. TeKCTOBbIe NaHHble.— VkeBck: PerynspHas u
Xa0THYECKasi JHUHAMUKa, MHCTUTYT KOMIBIOTEpHBIX HccienoBanuii, 2019.— 396 c¢.—
Pexwum noctyna: http://www.iprbookshop.ru/92055.html.— 3B5C «IPRbooks».

Vmakos B.K. Marematuka. OcHOBbI Teopuu AuQQepeHIranbHbIX ypaBHEHUN
[DnekTpoHHBIN pecypc]: yueOHoe mocobue/ YmakoB B.K.— DiekTpoH. TeKCTOBBIE
nanHeie.— Mocksa: Uznatenbekuit JJom MUCuC, 2018.— 102 ¢.— Pexum mocryna:
http://www.iprbookshop.ru/78547.html. — 3B5C «IPRbooks».

8.2. lononHuTenbHas yueOHas TuTeparypa:

1.

[TapoBuxk P.M. 3amaun mno wmarematuku. Y.4. (Psgpl, rapMOHMYECKUW aHAIuU3,

OOBIKHOBEHHbIE JU((depeHNaTbHble YPaBHEHUS M UX CUCTeMbl). — l3marenbcTBoO
KamI'V nm. B. bepnnra — IlerponaBnosck-Kamuarckuit, 2014. — 260 c.
bu6uxkos, F0.H. Kypc o6bikHOBeHHBIX Auddepennnanbubix ypaBuenuit:  CII6.

Jlaus // OBC "Jlans", 2011 http://e.lanbook.com/book/1542

Bymmanos C.b., bymmanosa O.I1.  Iuddepenunansubie ypaBHeHUS. MeTOIbI pelieHus,
pUMepHI U 3a1aui.: yued. nmocodue Antl'Y, 2005

[Mammnaitn JI. ®., I'maggen U., Tomncon C.; mep. ¢ aurin. M. A. MaxkapoBaPemenue
OOBIKHOBEHHBIX TG (hepeHIINaTbHBIX YpaBHEeHUH ¢ ucnonb3oBanueM MATLAB: yue6Hoe
nocobue CIIG. ; M. ; Kpacuonap : Jlans, 2009

[Mumkun A. b. Jlekiuu no nuddepeHanbHbIM ypaBHEHUSIM. DJIEMEHTbI 00111l TEOpUHr
OOBIKHOBEHHBIX JU(depeHINaIbHbIX ypaBHeHUH. JluneiHsle auddepenuanpbe
ypaBHEHHUS. YPaBHEHHS B YAaCTHBIX HPOU3BOIHBIX: ydeOHOe MocoOue sl CTYAEHTOB



http://www.iprbookshop.ru/81007.html
http://www.iprbookshop.ru/87807.html
http://www.iprbookshop.ru/91969.html
http://www.iprbookshop.ru/78547.html
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nenarorudeckux By30B / A. b. Illumkun. - CnaBsiack-na-Ky6anu: UL CI'TIN, 2009. - 73
c.

6. Anapee A.H. M30Opanubie riaBbl Teopuu auddepeHInanbHbIX ypaBHECHUH : yueOHOE
nocobue / A.H. Anapees. - KemepoBo: KemepoBckuii rocy1apcTBEHHBII YHUBEPCUTET,
2012. — 112 c. - ISBN 978-5-8353-1300-6; To e [DnextponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232210

7. UxpsaaukoB B.W. IlpakTukym 1o BBICIICH MaTemaTHKe: MHTerpaabHOE HCUHCICHUE
¢ynkuuun oxHoi mepemMeHHOH. OObIKHOBEHHBIE UG GEpEeHIINATBHBIE YpaBHEHHS
yaeOHoe nocodue / B.1. Ukpsuuukos, D.b. lIBapu. - HoBocubupck : HI'TY, 2010. - 124
c. - ISBN 978-5-7782-1316-6; To xe [DnektponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228607

8. PribakoB K.A. OObikHOBeHHBIE nupdepeHnnanpubie ypaBHeHus: [lpaktudyeckuii Kypc:
yuebHoe mocobue / K.A. PribakoB, A.C. Sxumona, A.B. IlanteneeB. - Mocksa : Jloroc,
2010. — 384 c. - (HoBas ynuBepcurerckas oubnmnoreka). - ISBN 978-5-98704-465-0 ; To
xe [DnexkTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84753

9. I'youna, T.H. Pemenne muddepeHnnanbHbIX ypaBHEHHH B CHCTEME KOMITBIOTEPHOM
MaTemaTuku Maxima: yue6Hoe nocodue / T.H. ['youna, E.B. AuaponoBa; MuHuctepcTBo
oOpazoBanuss u Hayku Pocculickoit @enepauuu, PeaepanbHOE areHTCTBO 110

obpaszoBanuto.  ['ocymapcTBeHHOEe ~ 00pa3oBaTeNbHOE  YUPEXKICHHE  BBICHIETO
npodeccuoHanbHOro oopasoBanus «Enenkuil rocynapcTBeHHbI yHUBepcUTeT UM. WL.A.
bynuna», Llentp cBoOGOgHOTO mporpaMmHOro obecnedenus. - Exen : Enenxwii

rocynapctBeHHbIN yHuBepcutet uM M. A. bynuna, 2009. - 99 c. - bubnuorp. B kH. ; To xe

[Dnexrponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=272098
10. INonomapenko, A.K. MaanBuyanbHbIE 3a1aHUS 110 OOBIKHOBEHHBIM U (hepeHIInaIbHBIM

ypaBHeHMsIM : yueOHoe mocooue / A.K. ITonomapenko, B.}O. Caxapos, I1.K. Yepnsies ;

Cankr-IlerepOyprckuit  rocynapctBeHHbll  yHuBepcurer. -  Canxt-IlerepOypr
N3znarensctBo Cankt-IletepOyprekoro 'ocynapctBenHoro Yuusepcutera, 2016. - 48 c. ;
To xKe [DneKTpOHHBII pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=458099
11. Esepckuii, B.B. 130panHbie pa3zensl BbICIIEH MaTeMaTHKU : yueOHoe nocodue / B.B.
12. Ezepckuii ; CuOupckuii rocy1apcTBEHHBIN YHUBEPCUTET (PU3NUECKOM KYIbTYPHI U CLIOPTA,
Kadenpa Tull ®M/JI. - Omck : UznarensctBo Cubl'Y®K, 2010. - Beim. 6. [Ipocreiimue

muddepeHanbHbIe ypaBHEeHUS. - 48 ¢. : cxeM. ; To ke [DnexTponHsii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=277152.

8.3. Pecypchl nH(pOpPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTr VIHTepHET:

1. Dnekrponno-uHpopmannonHas cpeaa Bysa (Moodle) - http://moodle3.kamgu.ru

2. Y4eOHO-METOHUECKHE MaTePUaIbl I CTYAECHTOB (hHU3UKO-MAaTEMaTHUECKOTO (aKyiIbTeTa -
http://fizmatkamgu.ru/ymm/

3. Hayunas anextponHas 6ubiunoreka Elibrary.ru — http://elibrary.ru

4. Maremarunueckuii mopran Math-Net — http://mathnet.ru

5. Akanemus Google - https://scholar.google.ru/

6. Bumeonekiuu Ha KaHane [ToctHayka youtube.com

7. Bpay3ep ais moucka KHUT - WWW.Poiskknig.ru.

8.4. UndopmanimoHHbIe TEXHOIOTHH:
CpencTBa KOMIIBIOTEPHOW MaTeMaTHKU cBOOOIHOE MporpaMmHoe odecriedenue Scilab, Maxima.


http://biblioclub.ru/index.php?page=book&id=232210
http://biblioclub.ru/index.php?page=book&id=228607
http://biblioclub.ru/index.php?page=book&id=84753
http://biblioclub.ru/index.php?page=book&id=458099
http://moodle3.kamgu.ru/
http://fizmatkamgu.ru/ymm/
http://elibrary.ru/
http://mathnet.ru/
https://scholar.google.ru/
http://www.poiskknig.ru/
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9. ®opMBbI U KPUTEPUH OLIECHUBAHUSA Y4eOHOIi 1esITeTbHOCTH CTY/A€HTa

Ha ocHoBanuu pazpaboTaHHOM KOMIIETEHTHOCTHOM MOJIENTU BBITYCKHUKA 00pa3oBaTebHbIC
LeNTM TPE/ICTaBICHbl B BHJAEC Ha0Opa KOMIETEHIMHA KaK IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS
oOpa3oBatenbHON mporpaMmbl. OmnpeaesieHue YpOBHS JOCTH)KEHHUS TUIAHUPYEMBIX pPEe3yJIbTaTOB
OCBOCHMsI 00pa30oBaTEIbHOM IPOrpaMMbl OCYILECTBIIIETCS IOCPEICTBOM OLIEHKM YPOBHS
cOPMHUPOBAHHOCTH KOMIIETEHIIMM W OLEHKH YPOBHS YCHEBaeMOCTH OOyd4aromierocs 1o
ATHOAIIIBHOM cucreme («OTIIMYHOY, «XOpOILLOY, «yIIOBJIETBOPUTEIILHOY,
«HEYJIOBJIETBOPUTEIHHOY, «3aUTCHO», «HE 3aUTECHOY).

OCHOBHBIMH KPUTEPHSMH OLIEHKH B 3aBUCUMOCTH OT BHA PabOThI 00Y4aIOIIErocs! sIBISFOTCS:
cOPMUPOBAHHOCTh KOMIETEHIMH (3HAHWH, YMEHUH W BIAJCHUI), CTeNeHb BJAJCHUS
npo()eCCHOHATIBHOW ~ TEPMHUHOJIOTHEH, JIOTMYHOCTh, OOOCHOBAaHHOCTb, HYETKOCTh H3JIOKECHUS
Marepuana, OpUeHTUPOBAHUE B HAYYHOH U CIIEUATILHOM JUTEpaType.

Kputepuu onenuBanus ypoBHsi cpopMHUPOBAHHOCTH KOMIIETEHIIUIA
U OLIEHKH YPOBHS YCIIeBAeMOCTH 00y4arolerocst
Texkymmii KOHTPOJIb

KpuTepnn OICHUBaAHUA OTJACJIbHbIX BUTOB pa60T

Yposenn YpoBeHb 00y4aKOIUXCS

cpopMuUpOBa| OCHOBAHHE

HHOCTH MoayJiei
KOMIeTeHIM| aucuumiuy | Y CTHBIH 0Npoc, coodiienune 1mo Bonpocam

" bl (OLIEHKA) CEMHHAPCKHUX (IPAKTHYECKHUX) 3aHATHH

Pemenue 3anay;
COCTaBJIEHUE
3agay4; padora Haj
0000 A0 IIIUMH
BOIIPOCAMM.

OueHuBaeTcst OTBET CTYJIEHTa, KOTOPBIM JaHbl
MIOJIHEIE, pa3BepHYThIE OTBETHI Ha
MOCTABJIEHHBIE W JOMOJHUTEIHHBIE BOIPOCHI.
CryneHToM TpPOAEMOHCTPUPOBAHBI TIyOOKHE
HCYEPIBIBAIOIINE 3HAHUS BCETO POTPAMMHOI0
Marepuaiga, TMOHHMaHWe  CYIIHOCTH U
B3aMMOCBSI3U PacCMaTPUBAEMBIX MPOILIECCOB U
SIBIIGHUM,  TBEpJOE€  3HAHUE  OCHOBHBIX
MOJIOKEHU CMeXHBIX aucuuiuind.  OtBer | BepHo pemieHo ot
Bricoknii OTian4yHO JIOTUYECKH TIOCTIEIOBATENICH, COJepKaTeleH. 91 o 100 %
Crunp U3J0XKEHUS MaTepualla HayyHbld C | 3agaHuil (3a1a4)
HUCIOJIb30BaHUEM METOINYECKOI
TEPMHUHOJIOTHH. Crynentom
MPOJIEMOHCTPUPOBAHA chOpMUPOBAHHOCTH
KOMIETEHIIM (3HaHUM, yMeHUll, HaBBIKOB).
Crynenrom MOTYT OBITE JIOTTYIIICHBI
OTNIENbHBIE  HEJOYEThl B  ONPEICIICHUU
TOHATUH, WCITPaBIICHHBIC CTYJICHTOM
CaMOCTOSTENBHO.
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bazoBrrit

Xopo1iio

OueHMBaeTCst OTBET CTYIICHTa, KOTOPBHIM JaHbI
MIOJTHBIE, pa3BepHyTHIE OTBETHI Ha
MIOCTABJICHHBIC ¥ JIOTIOJHUTENBHBIE BOIIPOCHI.
CTyzneHTOM TPOAEMOHCTPUPOBAHBI TITyOOKHE
3HAHWSA BCErO0 IMPOrPAaMMHOIO Marepuana,
MOHMMAaHUe CYIIECTBEHHBIX u
HECYIIECTBEHHBIX  IPU3HAKOB, IPUYNHHO-
CIICICTBEHHBIC ~ CBSI3M, TBEPIOE  3HAHUE
OCHOBHBIX TTOJIO)KEHHH CMEXKHBIX AMCIUIUINH.
Ortser JIOTUYECKH HIOCJIEJOBATEIICH,
cozepxateneH. CTUIb M3I0KEHUSI MaTepuaa
HAyYHBIH C KCHOJB30BAHUEM METOJHMYECKON
TEPMHHOJIOTHH. Crynentom
HPOJEMOHCTPUPOBAHA B IIEJIOM YCIIEIIHAs
copMHPOBAHHOCTH KOMIIETCHIMH (3HAHUH,
YMEHUH, HaBBIKOB), BMECTE C TEM HMEIOT MECTO
OT/AENbHBIE MPOOETbl B YMEHHH, CTYAEHT HE
BIOJIHE OCO3HAHHO, BJAJCET HAaBBIKAMHU.
CrygeHToOM MOryT OBITh JAOMYyILEHBl 2-3
HETOYHOCTH WJIM HE3HAUYUTEIIbHBIE OIIMOKH.

Bepno pemieno ot
76 o 90 %
3a/IaHki (3a71a4)

[Toporossl

v

u

Y osieTs
OpUTEIBHO

OueHuBaeTcst OTBET CTYJIEHTa, KOTOPBIM JaHbl
HEJIOCTAaTOYHO MOJIHBIE U PA3BEPHYTHIE OTBETHI
Ha TIOCTAaBJICHHBIE U  JIONOJHUTEIbHEIE
BOIpockl. Jlormka # MOCIENOBaTENbHOCTD
W3JI0KEHUS HapyIieHbl. JlomyieHsl OMMoKy B
ONpeeICHUN yIoTpebIeHUn MIOHSTUH.
CryneHT c 3aTpyJHEHHUEM CaMOCTOSTEIbHO
BBIJIEJISIET CYIIECTBEHHBIE U HECYILIECTBECHHBIC
MPU3HAKA U TPUYUHHO-CIICCTBEHHBIC CBS3H.
PeyeBoe odopmieHne TpeOyeT MOMPaBOK,
KOPPEKILIHH. Crynentom B LIETIOM
MIPOJIEMOHCTPUPOBaHa c(hOpMHUPOBAHHOCTH
KOMMETEHIMI (3HaHUil, yMeHU#, HaBBIKOB),
BMECTE c TeM HUMEIOT MECTO
HECHUCTEMATHYECKOE UCIIOJIB30BAHUE YMEHUN U
(parMeHTapHbIe HABBIKH.

Bepno pemieno ot
50 10 75 %
3a1aHuil (3a71a4)

KommereHin
UM HE
copmMHpOB
aHBI

Heynosne
TBOPUTEIb
HO

OnenuBaercs OTBET CTYZCHTA,
IpeAcTaBIsAtomel  co0ol  pa3po3HEHHBIE
3HaHHA C CYHICCTBCHHBIMU ommbOkamu. OTBET
¢parmenrapeH, HenmoruyeH. CTyneHT He
OCO3HAaeT CBsI3b OOCYXKIAaeMOro BOIpOca C
Apyrumu BoOIpocaMu JUCIHUIIIINHBI.
OtcyTcTBYIOT KOHKPETU3aLus U

BepHo pemeno
BepHO MeHee 50
% 3amanuit
(3amau)




OIIOIT

| CMK-PI1JI-B1.112-2019

PaGouas

IUCIHUTIINHEI

b1.0.13

s

nporpamma
HarnpasieHus noarotosku 01.03.02 «IIpuknannas marematrka 1 ”HGOpMaTHKa

«Anddepenunanbueie

YpaBHEHUS»

JI0Ka3aTelbHOCTb U3JI0KEHUS. Peun
HErpamMoTHas, METOJUYECKasi TEPMHUHOJIOIUS
HEe ucnoib3yercs. JlomoJHUTENbHBIE U
YTOUHSIOIME BOMPOCHI IpErojaBaTeliss He
MPUBOJAT K KOPPEKIMM OTBETa CTYJEHTA.
Komnereniuu (3HaHUs, yMEHUS, HaBbIKH) IO
JTUCLUTUTMHE HE c(hOpMHUPOBAHBI:
TEOPETUYECKUE 3HAaHUS HUMEIOTCA, HO OHH
pa3po3HEeHbl, YMEHUS U HABBIKOB OTCYTCTBYIOT
JIubo oTBeT HA  BONPOC  IOJIHOCTBHIO
OTCYTCTBYET WJM CTYIEHT OTKAa3bIBAaeTCA OT
OTBETA Ha MOCTABIIEHHBIE BOIIPOCHI.

IIpomeskyTouHas arrecTaums

YpoBeHb
chopmupoBanHocTn
KOMIIeTeHIUH

Kp UTCPHUHU OLICHUBAHUA oﬁyqaloumxca

YpoBeHb 0OCHOBaHUE
AU CHUIINHBI

(padoT o0y4arommxcsi)

3auer

IK3aMeH

Bricokmuit

3auTreHo

(oTnHM4HO)

OrneHuBacTCsA  OTBET
CTyIEHTa, KOTOPBIM
JTaHBI MIOJIHEIE,
pa3BEepHYTHIE OTBETHI
Ha IIOCTaBIICHHBIC H
JIOIIOTHUTEIILHBIC
Bonpockl. CTyeHTOM
MIPOJAEMOHCTPUPOBAH
bl riyooKue
HCYEPITBIBAIOIITIE
3HAHMS BCETO
POrpaMMHOTO
Marepuarna,
IIOHUMAaHHE
CYIIHOCTH 51
B3aMMOCBSI3U
paccMaTprBaeMbIX
MPOLIECCOB u
SIBJICHUI, TBEPZIOE
3HaHHE OCHOBHBIX
MOJIOKEHUM CMEKHBIX
JUCIUTLINH. OtBeT
JIOTUYECKH
IOCIICIOBATEIICH,

OueHuBacTcs OTBET
CTYAEHTa, KOTOPHIM
JTaHbI TMIOJIHBIE,
pa3BEPHYTHIC OTBETHI
Ha TIOCTaBIICHHBIC U
JOTIOJTHUTEILHEIC
Bonpockl. CTyaeHTOM
MIPOAEMOHCTPHPOBAH
BI riy0oKue
HCYCPITBIBAIOIIINE
3HAHUS BCETO
MIPOrPaMMHOTO
MaTepuaa,
IMOHUMAaHHE
CYIIIHOCTH b3
B3aMOCBSI3HU
paccMaTprUBaeMBbIX
MIPOLIECCOB u
SIBIICHUH, TBEPAOE
3HaHHE OCHOBHBIX
MTOJIOYKEHUI CMEKHBIX
mucruiumH.  OTBeT
JIOTHYECKH
IOCJIeI0BaTEIICH,
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COACPKATCIICH. Cruip

H3JI0KCHUS
MaTepurasa HayqHbIH C
HCIIOJIb30BaHHEM
METOIUYECKOM
TEPMHHOJIOTHH.
Crynentom
MIPOJIEMOHCTPUPOBAH
a copMUPOBAHHOCTH
KOMIIETEHIIN I
(3HaHUH, YMEHUMH,
HABBIKOB) o
JIUCLIUILIMHE.
CryneHTOM  MOTyT
OBITH JIOTTYIIEHBI
OTAENbHBIE HEIOYETHI
B OnpeesIeHur
TTOHSITHH,
WCIIPaBJICHHBIC
CTYJCHTOM
CaMOCTOATENBHO.

COACPKATCIICH. Cruiib

H3JI0KCHUS
MaTepuasa HayJHbI ¢
HCIOJIb30BAHUEM
METOIUYECKOM
TEPMHUHOJIOTHH.
Crynentom
MIPOJIEMOHCTPUPOBAH
a chopMUPOBAHHOCTH
KOMIICTEHITUH
(3HaHU, YMEHUH,
HAaBBIKOB) o
JTUCLIMIUINHE.
CryneHTOM  MOTYT
OBITH JIOTYILEHBI
OTHENbHBIE HEAOYETHI
B OTIpEJICIICHUN
MOHSITUM,
HCIIPaBIICHHBIC
CTYJICHTOM
CaMOCTOSTENBHO.

3auteHo
bazoBrlit
(xoporo)

OrneHnBaeTCs  OTBET
CTYAEHTa, KOTOPbIM
JIaHbI TIOJTHBIE,
pa3BEepPHYTHIE OTBETHI
Ha TIOCTaBJICHHBIC M
JIOTIOTHUTEITbHBIC
Bonpockl. CTyeHTOM
MIPOIEMOHCTPHUPOBAH
bl TJIyOOKHE 3HaHUS
BCEr0 MPOrPaMMHOTO
marepuarna,
MTOHMMAaHHE
CYIIECTBEHHBIX u
HECYIIECTBEHHBIX
MIPU3HAKOB,
TIPHYUHHO-
CJICJICTBEHHBIC CBSI3H,
TBEp/OE 3HAHHE
OCHOBHBIX
TTOJIOYKCHHH CMEKHBIX
muciuruiiH.  OTBeT
JIOTHYECKH
MTOCJIC/IOBATEICH,

OrneHuBacTC  OTBET
CTYAEHTa, KOTOPHIM
JTaHbI TTOJTHEBIE,
pa3BEePHYTHIC OTBETHI
Ha TIOCTaBJICHHbIE |
JIOTIOJTHUTEIIbHBIC

Bonpockl. CTyaeHToM
MIPOJAEMOHCTPHPOBAH
bl TJIYOOKHE 3HaHUS
BCEr0 MPOrpaMMHOTO

Marepuaia,
[IOHMMAaHKe
CYILIECTBEHHBIX u
HECYILECTBEHHBIX
IIPU3HAKOB,
MIPUYNHHO-
CJIEJICTBEHHBIE CBS3H,
TBEPIOE 3HAHUE
OCHOBHBIX
MIOJIOKEHUH CMEXHBIX
mucuuiuinH.  OtBer
JIOTUYECKHU
IIOCJIEZIOBATEIICH,
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COACPKATCIICH. Cruip

H3JI0KCHUS
MaTepurasa HayqHbIH C
HCIIOJIb30BaHHEM
METOIUYECKOM
TEPMHHOJIOTHH.
Crynentom
MIPOJIEMOHCTPUPOBAH
a B IICJIOM YCIIEIIHAS
c(hOpMHUPOBAHHOCTh
KOMITCTCHITUI
(3HaHUH, YMEHUH,
HABBIKOB) o

JUCHUILINHE, BMECTE
C TEM HMEIT MECTO
OTJCIbHBIC MPOOEIIBI
B YMCHUH, CTYJICHT HE
BIIOJIHE  OCO3HAHHO,
BIAJeeT  HaBBIKAMH.
CryneHTOM ~ MOTyT
ObITH JIOMYyIIEHBI 2-3
HETOYHOCTH WA
HE3HAUYMTEIILHBIE
OIIIMOKHU.

COACPKATCIICH. Cruiib

H3JI0KCHUS
MaTepuasa HayJHbI ¢
HCIOJIb30BAHUEM
METOIUYECKOM
TEPMHUHOJIOTHH.
Crynentom
MIPOJIEMOHCTPUPOBAH
a B IIEJIOM YCIICIIHAS
c(hOpMHUPOBAHHOCTh
KOMIICTCHITUH
(3HaHUH, yYMEHUH,
HAaBBIKOB) o

JUCIIUAIIIINHE, BMECTE
C TEM HMEKT MECTO
OTICIbHBIC MPOOEITBI
B YMCHUH, CTYJICHT HE
BIIOJHE  OCO3HAHHO,
BJIaJilceT HaBBIKaAMHU.
CryneHTOM  MOTYT
OBITH JOMYILEHbl 2-3
HETOYHOCTH WU
HE3HAUYHUTELHBIC
OIIIMOKH.

[ToporoBssilii

3auteHo

(YZOBIETBOPUTEIIBLHO)

OrneHuBaeTcsi  OTBET
CTYACHTa, KOTOPHIM
JaHbl HEJ0CTATOYHO
TTOJTHBIC "
pa3BEepHYTHIE OTBETHI
Ha TIOCTaBIICHHBIE U
JIOTIOJTHUTEITHHBIE
Bompockl. Jloruka u
MOCJIEI0BATENbHOCTD
M3JIOKCHHUS
HapYIIEHBI.
JlonytiieHs! OmMoOKy B
OTIpeIeTICHUT
yInoTpetieHUun
noHsTuil. CtyaeHt c
3aTpyAHEHUEM
CaMOCTOSITENILHO
BBIJICIISIET
CYIIECTBEHHBIC "
HECYIIIECTBEHHbBIE

OneHuBaeTcsi  OTBET
CTylleHTa, KOTOPBIM
JaHbl HEJIOCTaTOYHO
TIOJTHEIE "
pa3BEepHYTHIE OTBETHI
Ha TIOCTaBJIEHHbIE U
JOTIOTHUTEIbHBIC
Borpockl. Jloruka u
MI0CJIEI0BATENbHOCTh
W3JI0KEHHUSI
HapyUICHBI.
JlonyIieHbl OMOKY B
OTIpeIeTICHUHI
ynoTpetyieHuH
noHatui. CryneHt ¢
3aTpyTHEHUEM
CaMOCTOSTENTLHO
BBIJIETISIET
CYIIECTBEHHBIE u
HECYILIECTBEHHbIE
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HPU3HAKU U | IpU3HAKU u
MPUYUHHO- MPUYUHHO-

CIICZICTBEHHBIE CBSI3H.
PeueBoe odopmiienue
TpeOyeT  TONpaBOK,
KOPPEKIIHH.
CTyneHToM B 1EIOM
MIPOAEMOHCTPHPOBAH
a c(hopMHUPOBAHHOCTh
KOMIIETEHIIN I
(3HaHUH, YMEHUMH,
HABBIKOB) o
TUCLUIUTMHE, BMECTE
C TEM HUMECIOT MECTO

CIIC/ICTBEHHBIC CBSI3U.
PeueBoe odhopmienue
TpeOyeT  TOIpPaBOK,
KOPPEKIUH.
CryneHTOM B LIEIOM
MIPOAEMOHCTPHUPOBAH
a c(hopMUPOBAHHOCTh
KOMITETEHIIU I
(3HaHU, YMEHUH,
HAaBBIKOB) o
IUCLUIUIMHE, BMECTE
C TEM HUMCIOT MECTO

HECUCTEMATUYECKOE | HECUCTEMAaTUYECKOE
UCIIOJIb30BaHUE HCIIOJIb30BaHUE
YMEHUI U | yMEHUH u
(bparmeHTapHbIe (bparMeHTapHbIe
HaBBIKH. HaBBIKH.
OtBer Ha Bompoc | OTBET Ha  BOIPOC
MOJIHOCTBIO MIOJIHOCTBIO
OTCYTCTBYET WIN | OTCYTCTBYET Win
CTYAEHT CTYAEHT
OTKa3bIBaETCA OT | OTKa3bIBAETCS oT
oTBETa Ha | oTBETA Ha
IIOCTaBJICHHBIE MIOCTABJICHHBIE
BOIPOCHl MJIM OTBET | BONIPOCHI HJIM OTBET
MIPEJCTABISET MIPECTABISET
pa3pO3HEHHBIE pa3po3HEHHbIE
He 3aureno 3HAHMS C | 3HaHHUA c
KOMITeTeHIIHY He CYIIECTBEHHBIMU CYIIECTBEHHBIMU
(HeynoBrneTBOpUTENIBHO | OIIMOKAMHU. Otger | ommOKamu. OtBer

chopMHUPOBaHbI

)

(dparmMeHTapeH U He
norudeH. CTyIeHT He
OCO3HAET CBSI3b
00Cy»X/1aeMoro
BOMpOCa C JPYTUMHU
BOIpOCaMU
JMCIUTITUHBI.
OTtcyTCTBYIOT
KOHKpEeTH3aLus u
JI0Ka3aTeNbHOCTD
M3JI0KEHHUS.
HEerpaMoTHasl,

Peun

(bparmMeHTapeH U He
noruyeH. CTyIeHT He
OCO3HaeT CBSI3b
00CyX/1aeMOr0
BOIIPOCA C JPYTHMHA
BOIIPOCaMHU
JUCIUTITHBIL.
OtcyTcTBYIOT
KOHKpETHU3aLUs U
JI0Ka3aTeIbHOCTh
W3JI0KEHHS.
HEerpaMoTHas,

Peun
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METOANYECKast METOAUYECKas
TEPMUHOJIOTHSI HE | TePMUHOJIOTHS HE
UCIIOJIB3YETCS. HCIIOJIb3YETCSI.
JonomuurenbHble ¥ | [[ONOMHUTEIBHBIC |
YTOYHSIOIIUE YTOYHSFOIIINE
BOTIPOCHI BOIIPOCHI
npernojaBaTesiss  HE | mperojaBaTess HE
TIPUBOJSIT K | IPUBOJAT K
KOPPEKIIMM  OTBETa | KOPPEKIIUA  OTBETA
CTYyJICHTA. CTYJICHTA.
Komnerenun Komnerenmu
(3HaHUH, YMEHUH, | (3HaHUH, yYMEHUH,
HABBIKOB) 0 | HABBIKOB) o
JUCITUILIAHE HE | JUCIUILINHE HE
c(hOpMHUPOBAHBI: c(hOpMHUPOBAHBI:
TEOPETHYCCKHE TEOPETUICCKUE
3HaHMSI MMEIOTCS, HO | 3HAHHS HMMEIOTCS, HO
OHH pPa3po3HEHBI, | OHH pa3pO3HEHBI,
YMEHHSI M HaBBIKOB | yMEHUSI U HAaBBIKOB
OTCYTCTBYIOT. OTCYTCTBYIOT.

10. MaTepuajabHO-TeXHUYECKAas 0a3a

AymuTopus, BMECTUMOCThIO He MeHee 20 4enoBEeK Ui INPOBEACHHS OIBITOB H
HKCIEPUMEHTOB 10 TeMaM Ja0OpaTOpPHBIX M MPAKTHUECKUX pabdOT, a TakkKe OCHAILICHHBIH
COBPEMEHHBIMU CPEJCTBAMU BOCIIPOM3BEJICHUS M BHM3yalMu3alMu JI000M BHIEO U ayaHo
UHpOpPMaLKK, TTOJYYSHHS U Tepeiadn IEKTPOHHBIX JTOKYMEHTOB. [l MpakTUUECKUX 3aHATHHA
KOMITbIOTEPHAsL ayUTOPHsI C MPEIyCTAaHOBICHHBIM OECIJIaTHBIM MPOrPaMMHBIM OOecliedeHneM
Scilab u Maxima (Maple).



