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AHHOTaNUA
[IporpamMmma JIUCHUIUIMHBI CONEPXKUT CTaHAAPTHBIE pas3lenbl OOIIeH TEOpUHU OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YPABHCHUM, JSJEMEHTHI TEOPUW JUHEHHBIX ypaBHEHUH C YaCTHBIMHU
MPOU3BOAHBIMU 1-T0 OPSIAKA, @ TAKKE IEMEHTHI BAPUAITMOHHOTO UCUUCIICHUSI.
CBeieHUS! U HABBIKH, TIOJyUYECHHBIE B PE3yJIbTaTe OCBOCHUS TaHHOW JUCLMIUIUHBI, UCIIONB3YIOTCS B
Kypcax ypaBHEHHUH MaTeMaTHYeCKOW (PU3WKH, TEOPETHUYECKOW MEXaHWKH, TIPH U3YyUYECHUU IPYTHX
JUCITUTUINH MaTEeMAaTUYECKOTO B (PH3UIECKOTO ITUKIIOB.

1. Heaun u 3agaun

eab AMCHUILIHHBI

03HAKOMJICHHE CITyInaTelnei ¢ ocHoBaMu MU hepeHInaIbHBIX YPAaBHEHHI U IIOATOTOBKA K H3yUEHHUIO
JPYTUX MaTeMAaTHYECKUX KYpPCOB — TEOpUM (YHKIMI KOMIUIEKCHOTO IEPEMEHHOT0, YPaBHEHHI
MaTeMaTHYECKON (PU3UKH, ONITUMU3AIMN U ONITUMAIHLHOTO yIpaBIeHUs, (YHKIIMOHATIBHOTO aHATN3a

U Jp.

3agauyu AUCHMUILINHBI

* MPHOOpETEeHHE CIYMATEeIIMA TCOPSTHUYECKUX 3HAHMA M TPAKTUYCCKHX HABBIKOB B 00JIACTH
pemieHuss mpocTedmux aupdepeHIualbHBIX  YpaBHEHUH, JIMHEHHBIX AudQepeHImatbHbIX
YpaBHCHHU W CHCTEM, 3aJad BapHAIIMOHHOTO WCYHUCIICHUs, WUCClieoBanus 3amad  Komwy,
UCCIICIOBAaHUH OCOOBIX PEIICHHI, TOCTPOCHHSI M UCCIICAOBaHMS (Pa30BhIX TPACKTOPUI aBTOHOMHBIX
CUCTEM, HAXOXKJICHUS TEPBBIX HHTETPAJIOB U PEIICHUS C WX MOMOIIBI0 HEITMHCHHBIX CHUCTEM M
YpaBHEHHIA B YaCTHBIX MMPOU3BOHBIX, PEIICHUS JTUHCHHBIX YPAaBHCHUH M CUCTEM C IEPEMEHHBIMU
Koa(purmenTamus;

* MOATOTOBKA CIyIIATeNel K U3YYSHHIO CMEKHBIX MATEeMAaTUYECKUX TUCITUTLINH;

* MPUOOPETCHNE HABBIKOB B NMPUMEHEHUU METOJNOB nuddepeHnanbHbIX ypaBHEHUN B (DHU3MKe U
JIPYTHX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. llepeuyens (popmMupyeMbIX KOMIIETEHIUH

OcBoeHHEe TUCITUTITNHBI HAMPaBIIEHO Ha ()OPMHUPOBAHUE CICAYIOIMINX KOMITCTCHITHH:

Kon u HanMeHOBaHNE KOMIETEHIIUH
VYK-1 CnocoGeH OCyIIECTBIATh IOMCK,
aHaM3 W CHHTE3 WH(OpMAaIMH, MPUMEHSTH
CHUCTEMHBIH  MOAXOA  JUId  pa3pellieHus
pOOJIEMHBIX CUTYalUi

WHAMKaTOpBl JOCTHKEHHSI KOMIETEHIIH
VYK-1.1 OcymecTBiseT MNOUCK HH(OpMAIHH,
MIPOU3BOIUT KPUTHIECKYIO OIIEHKY HA/ICKHOCTH €€
HCTOYHUKOB
YK-1.2 PaGoraer c IIPOTUBOPEUUBOM
uHpopManueil U3 pa3HbIX MCTOUYHUKOB, HAXOJIUT
mpoGenbl B HEOOXOAMMOHN Il pa3pelieHus
npobiaemMbl MH(GOpPMAIMK, ONpPEAETSICT BapUAHTHI
YCTpaHEHHS TPOOEIIOB
VYK-1.3 AnanuzupyeT npoOIeMHYIO CUTYAIUIO KaK
CHCTEMY, BBISBISISI €€ COCTaBJSIFOINME W CBSI3U
MEXy HUMH
OIIK-1.1 [Ipumenser  6a30Bble  TIOHSTHS,

OIIK-1 Crniocoben MIPUMEHSATH

(dyHIaMeHTalIbHbIE 3HAHMS, MOJIYYCHHBIE B
obnactu MaTeMaTHYECKHUX u (vm)
CCTCCTBCHHBIX HAYK, WU HCIOJb30BATh HX B
poeCCHOHATBHON I TETLHOCTH

OCHOBHYIO TepMI/IHO.HOI‘I/IIO N 3HAHHA OCHOBHBIX
OJIOKEHUN " KOHIIEIINH B oOactu
MATECMATHYCCKHUX U €CCTCCTBCHHBIX HayK

OIIK-1.2 OcymecTBaser NEpBUYHBIA CcOOp U
aHau3 MaTepuaja, UHTEPHPETUPYET pPa3IUYHbIE
MaTeMaTH4eCKue M GU3HNIECKIE OOBEKTHI

OIIK-1.3 Ucmonb3yer MNpakTUYECKUH  OMBIT
peleHusl CTaHJapTHBIX 3a7ady MaTeMaTUYeCKUX U
(W) €CTeCTBEHHBIX HAYK




3. llepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00YUY€EHHS MO TUCIHUIIUHE (MOYTI0)

B pesynbrare ocBOSHUS AUCIUTLTHHBI 00yYaIOIIUECS TOJKHBI
3HATH:

* Ilpocreiimme Tunbl guddepeHINaTbHBIX  YPaBHEHUH, METOJbl IOHWKECHUS MOpSAAKA
nuddepeHIATbHBIX YPaBHCHUM.

* OcHoBHBIE (OpMyYJBI OOIIEr0 M YAaCTHOTO pEUICHUs JIMHEHHBIX CHCTEM M ypaBHEHHU C
HOCTOSTHHBIMU KO3 GHUIMEHTAMH, ONPEACICHUE U CBOMCTBA MATPHYHOMN SKCIIOHEHTHI.

* YCioBus CyIIECTBOBAaHUS M €AMHCTBEHHOCTH penleHMs 3afadn Komm i HOPMaIbHBIX CUCTEM
muddepeHIaIbHbBIX YpaBHEHUI U U1 ypaBHEHHs N-TO MOPSAIKAa B HOPMaJIbHOM BHUJE, XapakTep
3aBUCUMOCTH pELeHUH 0T HayalbHbIX ycinoBuil. [lonarue ocoboro pemnieHus.

* [locTaHoBKy 3a71a4 BApUALIMOHHOT'O UCYUCIICHUSI.

¢ OCHOBHBIEC TOHATHS M CBOMCTBA (1)&30BBIX TpaeKTOpI/Iﬁ ABTOHOMHBIX CHUCTCM, KJ'IaCCI/I(i)I/IKaI_[I/II-O
MMOJIOKEHUH paBHOBCCHUSA JIMHEWHBIX aBTOHOMHBIX CHCTEM BTOPOI'O MOpAAKa.

e [lonsTe mepBOoro wuHTErpajia HENWHEHHBIX cucTeM audQepeHInaNbHbIX ypaBHEHUH, HX
IPUMEHEHUE JUISl PEIEHUM YpaBHEHMHM B YaCTHBIX IPOM3BOJHBIX INEPBOrO MOPSAKA, YCIOBHS
CyIIECTBOBaHUS M €AUMHCTBEHHOCTH peuleHus 3agaud Komwu s ypaBHEHUsT B YacCTHBIX
IIPOU3BOHBIX MIEPBOTO MOPSAKA.

* CTpykTypy OOIIEro pemeHus: TUHEHHBIX CUCTEM C MEepPeMEHHBIMHU Kod(h(dUIIMeHTaMH, CBOIICTBA
onpenenutenst Bpouckoro, dopmyny JlnyBumisa-Octporpaackoro. CBoWCTBa HyJEH peIICHUMA
muddepeHIMaNbHBIX YpaBHEHUI BTOporo nopsaka (teopema Lltypma).

yMeTb:
* Pemate npocreiimue auddepeHnnanbable ypaBHEHNS, IPUMEHATh METO/IbI TIOHMKEHHSI TOPSKa.

* Pemate nMHEWHbIE YpPaBHEHMSI M CHUCTEMBl C MOCTOSHHBIMHU KO3((dULIMEHTaMH, NPUMEHSTh
MaTpUYHYIO DKCIIOHEHTY K pELICHHIO CHCTEM JIMHEHHBIX YPaBHEHHHW C TOCTOSIHHBIMHU
KO3 UIIMEHTaMH.

* HUccnenoBarp 3amauy Komm. HaxomuTe ocoOble perieHusi ypaBHEHHUS MEPBOrO MOpsSAKa, HE
Pa3peIIeHHOr0 OTHOCUTEIBHO MTPOU3BOTHOM.

* HccnenoBath Pa3JINYHbIC 3ala9Y BaApUAIUOHHOI'O HCYHCIICHU .

* Haxomuth mnONOXKEHUS pPaBHOBECHS, CTPOUTH JIMHEAPU30BAHHBIE CHCTEMBI B OKPECTHOCTH
MOJIO’KEHUN PaBHOBECHS, OTIPEACTISATh THII MOJIOKEHHSI PABHOBECHSI U CTPOUTH (ha30BbIe TPACKTOPUU
JIMHEMHBIX CUCTEM BTOPOTO MOPSIKA.

* Haxomuth mepBble MHTErpaibl cucteM OuddepeHINaNbHbIX YpPaBHEHHM, MPUMEHSITh UX IS
pELICHUs] MPOCTEUIINX HEJIUHEHHBIX CHCTeM. Pemiars JWHEWHBIE YpaBHEHHUS B YAaCTHBIX
IIPOU3BOAHBIX IIEPBOr0 MOPSAKA.

* [Ipumensats popmyny JInyBumis-OcTporpajckoro 1 METoJl Bapualluy MOCTOSHHBIX ISl PELICHUS
ypaBHEHHI BTOPOTO MOpsAKa ¢ NepeMeHHbIMH Koddurrentamu. ViccnenoBaTh cBoOiCTBa peleHui
muddepeHIMaTbHBIX YpaBHEHUI BTOPOTO MOPsJIKa ¢ TOMOIIIbio TeopeMs! LlITypma.

BJAACTh:
e Jlormaeckum MBINUJICHUEM, METOJaMH A0Ka3aTCJIbCTB MaTEMAaTHUYCCKUX YTBep}KﬂeHHﬁ.

e Haspikamu pemieHud W HUCCICAO0BAHUSA I[I/I(I)(I)CPCHI_II/IELHLHLIX ypaBHCHI/Iﬁ n CHCTEM B
MAaTEMAaTHYCCKUX U (1)PI31/I‘—I€CKI/IX MMPUITOKCHUAX.

* YMeHHeM N0JIb30BaThCsi HEOOXOIUMOM JINTepaTypoH.



4. CopepxaHue JUCHMILUIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOe IO TemaMm (pasjenam) ¢
yYKa3aHHEeM OTBEeJCHHOI0 HAa HHUX KOJHYECTBA aKaJeMHMYeCKHMX YaCOB M BHJIOB YYeOHBIX
3aHATHH

4.1. Pa3aensl TUCHUIUIMHBL (MOYJISI) M TPYIOEMKOCTH I10 BUAaM Y9€OHBIX 3aHSATHI

TpynoemMKkocTh Mo BUJaM y4eOHbIX
3aHSATHUH, BKIIOYast CAMOCTOSATEIBHYIO
paborty, Jac.
No Tewma (pa3zaen) AUCHUIUIMHBI
Jlabopar. | Camocr.
Jlexuu | CeMuHapbl
pabotel | pabora
1 HpOCTGﬁH{Hﬁ THUIIBI muddepeHInaTbHBIX 15 29 53
ypaBHEHHH
2 Jluneiinsle muddepeHraIbHbple ypaBHEHUS | 15 23 52
CHCTEMBI C IOCTOSHHBIMH K03 puirienTamMmu
3 | DiIeMeHTHI BapuallMOHHOTO UCUYHCIICHHS 6 9 14
4 | UccnenoBanue 3anaun Ko 5 9 14
5 ABTOHOMHBIE CHUCTEMBI AU PEPCHIHATHLHBIX 5 9 15
ypaBHEHUH
[lepBble wHTETrpaNbl W JTUHEHHBIE OHOPOJHBIE
6 | ypaBHEHHsI B YaCTHBIX IPOU3BOAHBIX IEPBOTO 5 9 16
MOpsIIKa
Jluneiinple muddepeHanbHble ypaBHEHHUS |
7 | nuHEHBIC cucteMbl  auddepeHInaIbHbIX 8 9 16
ypaBHEHHUH ¢ IepeMEHHBIMHU KodbhuimeHTamm
Wroro yacos 60 90 180
[TonroToBKa K 3K3aMEeHY 30 yac.
OO6m1ast TpyA0EMKOCTh 360 yac., 10 3au.ej.

4.2. Coneprxkanue TUCHUIUIMHBI (MOJYJIsl), CTPYKTYPHUPOBAaHHOE IO TeMaM (pa3zesam)
Cemectp: 3 (Ocennuii)

1. Ilpocreiimue Tumnsl qudQepeHInaIbHbIX ypaBHEHUN

OcHoBHble moHATHS. [IpocTeiliine TWUMbl ypaBHEHUH MEPBOro TMOPSAAKA: YpaBHEHHS C
pa3IeNAIIUMHUC]  NEPEMEHHBIMM,  OJHOPOJHBIC,  JIMHECHHBIC, YypPaBHEHUS B  IOJHBIX
mupdepennmanax. MuTerpupyronmii MHOxUTEIb. MeTo/l BBEAEHHUS MapameTpa AJs ypaBHEHUS
[IEPBOTO MOPsIKA, HE Pa3peLICHHOI0 OTHOCUTEIBHO IIPOU3BOAHONU. MeETOAbI MOHMKEHUS MOPSAAKa
muddepeHIMaNbHBIX ypaBHeHUH. Vcnonb3oBaHue oJHONapaMeTpUUECKUX TPYNN npeoOpa3oBaHUil
JUIsL HOHMKEHUs nopska 1uddepeHInalbHbIX YpaBHEHHH.

2. JIuneiinble nuddepeHnanbHble YpaBHEHUS U CUCTEMBI C IIOCTOSHHBIMH KO3 pUIeHTaMu

@®opmyna 0OOIIEro pemeHus: JUHEHHOTO OJHOPOJHOTO ypaBHEHHMA n-ro mopsaka. OTbickaHHe
pEelIeHUs] JMHEHHOr0 HEOJHOPOJHOIO B cllydae, KOrja IpaBas 4YacTb YpPaBHEHUS SIBIIAETCS
KBa3UMHOIOYIEHOM. Y paBHEHHE Diinepa. MccaenoBanue KpaeBbIx 3a7ad s JUHEHHOTO ypaBHEHUS
BTOPOIO MHOpsi/iKa (B YAaCTHOCTH, NPU HAJIMYUM MAJIOTO MapaMerpa IpU cTapiieil Npou3BOAHOMN).
@dopmyna o0LIEero peieHrs JUHEHHOW OJHOPOAHON CHCTEMBl YpaBHEHUH B ciy4yae MPOCTBIX
COOCTBEHHBIX 3HAUEHHUI MaTpullbl KOXPPHUIHUEHTOB cUCTeMBl. TeopeMa O NPUBEIEHUU MaTPHIIbI
JUHEHHOTO TpeoOpa3oBaHMsl K kopaaHoBoil (opme (0e3 mokazarennbcTBa). Dopmyna obmiero
pelIeHHs JIMHEHHON OHOPOJHON CHUCTEMBI B CiIy4ae KpaTHBIX COOCTBEHHBIX 3HAUEHUH MaTpUIIbI
ko3¢ ¢umeHToB cucteMbl. OThICKAaHWE pEICHUs JIMHEHHOM HEOJHOPOIHOM CHCTEMBI B Cllyuae,
KOTrJa CBOOOJHbBIE WIEHBl YpPAaBHEHMH SIBISIOTCS BEKTOP-KBa3MMHOTOWIEHaMH. MaTpuyHas
HKCIIOHEHTA U €€ HMCIOJIb30BaHUE JUIsl MOIydeHHs] POpMyJIbl OOIIEro pemeHusl U pelieHusl 3a1auu



Komm a5 TUHEHHBIX OJHOPOAHBIX M HEOJHOPOIHBIX cucTteM. lIpeoOpasoBanue Jlammaca u ero
NpUMEHEHHE K PEHICHUIO JHHEHHBIX Au((PEepeHINAIBHBIX YPaBHEHUH C  IOCTOSHHBIMU
K03 (ppHULIHEeHTaMU.

Cemectp: 4 (Becennnii)

3. DJIeMEHTBI BapUALMOHHOTO UCYUCIICHHS

OcHoBHbIe MoHsATHS. [IpocTeiimas 3amaya BaprallMOHHOTO MCUMCIEHUSA. 3ajlada cO CBOOOJIHBIMU
KOHI[aMU; 3aa4a JUisl QyHKIIMOHAJIOB, 3aBUCSIINX OT HECKOJIbKUX HEM3BECTHBIX (PYHKIIHUI, 1 3a7a9a
JU1s1 QYHKIIMOHAJIOB, COAEPIKAIUX MPOU3BOIHBIC BBICIIUX MOPSIAKOB. M3onepumeTpudueckas 3agayda.
3anayva Jlarpanxa.

4. UccaenoBaune 3amaun Ko

Teopema CymiecTBOBaHMS M €IMHCTBEHHOCTH pEIICHHUA 3anadd Komm [uisi HOpMaJIbHBIX CHCTEM
g depeHIMaIbHbIX YPaBHEHUH U U1l YPaBHEHUS N-TO MOpsAKa B HOPMaJIbHOM BHE. Teopema o
IIPOJOJDKEHUN PEIICHUI HOPMaIbHBIX CUCTEM. XapaKTep 3aBUCUMOCTH pemeHus 3aaadu Komm ot
napaMeTpoB M HavaJbHBIX JAHHBIX: HEMPEPBIBHOCTH, MuddepeHpyeMocts. 3agada Komm ams
YPaBHEHMsI [IEPBOT'0 MOPSAIKA, HE Pa3PEIIEHHOI0 OTHOCUTENIBHO MTPOU3BOAHON. OCcOObIe pereHts.

5. ABTOHOMHBIE cHcTeMBbI U] PepeHINATBHBIX YPAaBHEHUI

OcHOBHBIE MOHATHSA U CBOMCTBA (pa30BbIX TpaekTopuid. Knaccugukaius nogoxxeHUd paBHOBECHUS
JMHEWHBIX aBTOHOMHBIX CHCTEM YPAaBHEHHH BTOPOTO MOpsAIKa. XapakTep IMoBeneHHus (a30BbIX
TPACKTOPUI B OKPECTHOCTH IOJIOKEHUS PABHOBECUS aBTOHOMHBIX HEJIMHEWHBIX CUCTEM YPaBHEHUN
BTOPOTO TMOpsiIKa. YCTOMYMBOCTh M ACUMIOTOTUYECKAs YCTOWYMBOCTH IOJIOKEHHUS PaBHOBECHS
aBTOHOMHOM crucTeMsl. JloCTaTOYHBIE YCIOBHS ACUMIITOTHYECKON YCTOMUUBOCTH.

6. IlepBble MHTETpaibl U JUHEWHBIE OJHOPOJHBIE YPAaBHEHHUS B YACTHBIX IPOU3BOJHBIX IEPBOTO
HopsAKa

OcHoBHbIE MOHATHS U cBOMCTBa (pa3oBbIX TpaekTopuil. Knaccuduxaus monoxxeHui paBHOBECHS
JUHEWHBIX aBTOHOMHBIX CHCTEM YPaBHEHUH BTOPOro MoOpsAaka. XapakTep MoBeneHUs (a3oBbIX
TPACKTOPUI B OKPECTHOCTH IOJIOKEHUSI PABHOBECHS ABTOHOMHBIX HEJIMHEHMHBIX CHCTEM YPaBHEHUN
BTOPOr0 IOPsAAKA. YCTOMYUBOCTD M ACUMIITOTUYECKAs YCTOMYMBOCTH IIOJIOXKEHUS PaBHOBECUS
ABTOHOMHOM cuCTeMBI. Jl0oCTaTOYHBIE YCIOBHS ACUMITOTHYECKOW YCTOMYUBOCTH.

7. Jluneiinbie auddepeHnnanbHble ypaBHEHUS € JHHEWHBIE CHUCTEeMBbl AuQdepeHInaTbHbIX
ypaBHEHUH ¢ IEPEMEHHBIMH KO3 HUITMEHTAMH

TeopeMa cyiiecTBOBaHUS U €IUHCTBEHHOCTHU pelleHus 3a1auyu Ko /u1si HOpMaJIbHBIX JIMHEHWHBIX
CHUCTEM YPaBHEHHUH U JUIsl yPaBHEHHSI N-T0 MTOPsIIKA B HOpMaabHOM BHie. DyHIaMeHTanbHas CUCTEMA
U ¢yHIaMEHTallbHAsg MaTpUIla PEelIeHUH JIMHEHHOW OJHOPOAHON cUCTeMbl ypaBHeHHH. CTpyKTypa
o0wIero peueHus: JMHEHHON OAHOPOJHONW U HEOAHOPOJHOW cHCTeMbl ypaBHeHUi. Onpenenurenb
Bpouckoro. ®opmyna Jlnysumis-Octporpaackoro. Meroa Bapualiiu NOCTOSHHBIX AJI JIMHEHHON
HEOJHOPOJHON CUCTEMBI ypaBHeHUH. CIIeICTBUS IS TMHEWHBIX YpaBHEHUH n-ro opsiaka. Teopema
[IITypma u ciencrBus U3 Hee.

5. Omnwucanme MaTepHAJIbHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOW /JIA OCYUIeCTBJICHUS
00pa3oBaTeILHOIO MPoOLEcca MO JMCUUILTHHE (MOTYJII0)

OOyuatoneMycsi  HeOOXOJMMO  HaJM4YMe  JIOCTyma B CETh  MHTEPHET,  KOMIIBIOTED.
[TpenonaBaremnto Kypca HEOOXOAUMO HAJIMUKE JOCTYIIA aAMUHUCTPATOPa Kypca M 000pyJOBaHUE s
NPOBE/ICHUS TUCTAHIIMOHHBIX CEMHHAPOB (BE€OMHAPOB), KAYECTBEHHBIN OTKA30yCTONYMBBIN AOCTYI
B CETh MHTEPHET.



6.IlepeueHb pexoMeHAyeMOil JTUTepPaTypbl

OcHoBHas nuTeparypa

1. O6pikHOBeHHBIE MU depeHImanbabie ypaBHeHus [Teker] : [yue0. mocobue mus By3os] / JI. C.
[TouTpsirun .— 6-e uza. — M. ; MxeBck : PerynsipHas u xaotnueckas tuHamuka, 1982, 2001 .— 400
c.

2. Kypc nuddepeHnmansHbpIx ypaBHEHHH W BapuanimoHHOTo ucuncinenus [Teker] : yued. mocobue
111 By30B / B. K. Pomanko .— 2-e uzn. — M. : JIa6. 6a30Bb1x 3Hanmii, 2000, 2001, 2002, 2006, 2011
— 344 c.

3. CoopnuK 3a7a4 1o nuddHepeHInaIbHBIM YpaBHEHUSAM U BapuallioHHOMY ucunciaenuto [Teker] :
yue0. mocodbue ans By3oB / B. K. Pomanko, H. X.uAraxaHOB, B. B. Bnacos, JI. 1. KoBanenko ; mmox
pen. B. K. Pomanko .— M. : KOHUMEJIMACTAWJI : ®uszmatiur, 2002, 2006 .— 256 c.

4. Coopuuk 3amau 1o nuddepeHnuanpbapiM ypaBHeHUAM [Tekct] : [yde0. mocobue mis By30B] / A.
®. Owmnmos .— 6-¢ u3n. — M. : JEHAH/L, 2015 .— 242 ¢

5. @ununmnos, A. @. Beeaenue B Teoputo auddepeHnnanbueix ypapHenuii [Tekcr] : yueOHUK Ass
By30B / A. ®@. ®umunmoB .— 4-¢ uzn. — M. : IEHAH/], 2015 .— 240 ¢. — (Kimaccuyeckuii yueOHUK
MI'Y). - bubnuorp.: c. 234-236. - [Ipeam. ykas.: c. 237-239. - ISBN 978-5-9710-2029-5 (B nep.) .

6. Crenanos, B. B. Kypc muddepenunansubix ypaBHenmii [Tekct] : yueOnuk st By3oB / B. B.
CrenaHoB .— 7-e u3f., crepeotun. — M. : ®usmatrus, 1958 .— 468 c. : uepr. - And. ykas.: c.467-
468. - 25 000 k3. (B mep.).

7. ®enoprok, M. B.OObikHOBeHHBIE U] depeHinanbabie ypaBHeHus [ Tekcr] : yueOHUK 1715 BY30B /
M. B. ®enoprok .— 3-e u3., crepeorurt. — CII0. : Jlans, 2003 .— 448 ¢. — (Y4eOHUKY /1151 BY30B.
CrneunanbHas muTeparypa). - bubnuorp.: c. 445-447. - 3000 k3. - ISBN 5-8114-0491-3 (B niep.)) .

JlononHuTenpHAs IUTEpATypa

1. Bapnaunonnoe ucuucnenue [Tekcrt] : yueoHuk ans yu-to / M. M. I'ensdana, C. B. Domun .—
M. : ®usmarrus, 1961 — 228 c.

2. Jlexuuu mno Teopur OOBIKHOBEHHBIX AH(depeHnnanbHbIXx ypaBHeHuit [Tekcr] : [yueOHUK ais

By30B]| / . I'. IletpoBckuii .— M. : ®uzmarnur, 2009 .— 208 c.

7. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTn '"'UuTepHer",
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUIIJIMHBI (MOXYJISA)

1. http://www.exponenta.ru — o6pa3oBaTebHbI MaTEMAaTHUSCKHUI CaMiT.

2. http://mathnet.ru — obmmepoccuiickuii MaTeMaTHYCSCKHI MOPTAJL.

3. http://www.edu.ru — dpenepansusiit mopran «Poccuiickoe 0Opa3oBaHHE».

4. http://benran.ru —oubaMoTEKa IO €CTECTBCHHBIM HayKaMm Poccuiickoit akageMun HayK.

5. http://lwww.i-exam.ru — eaunblii mopran MHTEpHET-TeCTHPOBaHUS B chepe 00pa3oBaHMUSI.

8. Ilepeyenr WH(POPMALMOHHBIX TEXHOJIOTHH, MCHOJb3YeMbIX IMPH OCYLIECTBJICHUH
00pa30BaTeJILHOrO Mpouecca Mo AUCHUIIMHE (MOIYJII0), BKJIOYAs NepeYeHb He00X0auMOoro
NPOrpaMMHOI0 odecrevyeHust H ”HGPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEOOXOUMOCTH)

Ha neximoHHBIX 3aHATUSAX UCTIONIB3YIOTCS MYJIbTUMEIUIHbBIE TEXHOIOTHH, BKIIOYask IEMOHCTPAIIUIO
Mpe3eHTalNM.

B nmpouecce camocTosTenbHOH PabOThI  OOYYaIOLIMXCS BO3MOXHO HCIOJB30BAHUE TaKUX
IIpOrpaMMHBIX CpeacTB, kak Mathcad, Scilab u np.



9. MeToauuecKue YKazaHust AJasd Oﬁy‘lalOIIII/IXCH M0 OCBOCHHIO TUCHHUIIIMHBI (MO)Iy.]'Iﬂ)

Pabora 1o npeaMeTy BKIIOYAET IIOCELICHUE 3aHATHI U CAMOCTOSATENIbHOE PELICHUE 3a/1a4.
CamocrosTenbHas pa0oTa BKJIIOYaeT B ce0si: YTEHUE M KOHCIEKTHUPOBAHHWE PEKOMEHIO0BaHHOMN
JUTEPATYphl, IPOCMOTP MHTEPHET-PECYPCOB 110 TEMATUKE Kypca, PELIEHUE 3a/]ay, MOATOTOBKY K
OTBETaM Ha KOHTPOJIbHbIE BOIIPOCHI.



IMPUJIOKEHUE

OINEHOYHBIE MATEPHAUJIBI 110 JUCHUIIJIMHE (MOAYJIIO)

10 HANIPABJICHUIO:
npoduiIb NOArOTOBKM:
CereBoe o0yueHue

[Tpuxnannas maTemMaTuka u uHopmaTuka
HckyccTBEeHHBIN MHTEIJIEKT U OOJbIINE JaHHBIC

kadepa BbICIIeH MaTeMaTHKU

Kypc: 2

KBAJIH(UKAIUSA: Oakanasp

CemecTpbl, GOPMBI TPOMEKYTOUHOH aTTecTanuu: 3 (oceHHui) - uddepeHnnpoBaHHbIi 3a4eT

4 (BeceHHHI) - DK3aMeH

Pa3zpa6orumk: 1.B. Ko3umun, kann. ¢pus.-mat. Hayk

1. Komnerenunu, popMupyemMbie B mpouecce M3y4eHust JUCHUINIHHbI

KOI[ 1 HAMMCHOBAHNEC KOMIICTCHIIMH

I/IHI[I/IKaTOpBI JOCTHIXCHHA KOMIICTCHIIMH

YK-1 CnocobeH oOCyIIeCTBISTh — IOUCK,
aHaJIM3 W CHHTE3 HMH(OpMAIMU, MPUMEHAThH
CUCTEMHBI  MOAXOX I  pa3pelieHUs
pOOJIEMHBIX CUTYAIHi

VYK-1.1 OcymecTBiseT MOUCK HH(DOPMAIIH,
IPOM3BOJUT KPUTHUECKYIO OLICHKY Ha/IEKHOCTH €€
HCTOYHUKOB

YK-1.2 Paboraer c IIPOTUBOPEUUBOU
nHpopManuel U3 pasHbIX MCTOYHUKOB, HAXOJIUT
npoOensl B HEOOXOIUMOH sl pa3peuieHust
mpobsemMbl WH(GOPMAIMH, ONpEACsSeT BapHUAHTHI
yCTpaHeHus MpoOesioB

VYK-1.3 Ananuzupyert npoOJIeMHYI0 CUTYallUI0 Kak
CUCTEMY, BBISBISII €€ COCTABISIONIME W CBS3U
MCXKIY HUMU

OIIK-1 Crniocoben MPUMEHSITh
(byHIaMeHTaJIbHble 3HAHMs, MOJIY4YECHHBIE B
obmactu  MaTemaTMyeckux u  (WIn)
€CTECTBEHHBIX HayK, M HCIOJb30BaTh UX B
PO EeCCHOHAIBHON e TEHHOCTH

OIIK-1.1 [Ipumenser  06a30BbIe  TIOHSTHS,
OCHOBHYIO TEPMHMHOJIOTUIO M 3HAHUS OCHOBHBIX
MOJI0KEHUI u KOHIIEITLHI B obnactu
MaTEMaTUYECKNX U €CTECTBEHHBIX HAYK

OIIK-1.2 OcymiecTBisseT TEPBUYHBIN cOOp U
aHaJIM3 MaTepualia, UHTEPIPETUPYET pa3IuvyHbIe
MaTeMaTHu4eCcKue U GU3nIecKrue OOBEKTHI

OIIK-1.3 Hcmonb3yeT MNpakTUYECKUH  OMBIT
pelleHrs CTaHJapTHBIX 3aJlad MaTeMaTHYeCKUX U
(1JIM) ecTeCTBEHHBIX HAYK

2. [Toxka3zaTe i oOeHUBAHUSA KOMIIETEH NI

B pe3ynbrarte uszyuenus nucuuiuinibl «/uddepennmansabie ypaBHEHU» 00yYarOIUICs TOJKEH:

3HAThb:

* Ilpocreitmme TUIBI
TuddepeHIMaIbHbIX ypaBHEHUH.

muddepeHIMaTbHBIX  ypaBHEHUH,

MCTOJbl IMOHMXXCHHA  IOpAOKa



* OcHoBHBIE (OpMYJIBI OOIIEr0 M YaCTHOIO PEHICHUS JIMHEHHBIX CHCTEM M ypaBHEHHU C
MOCTOSTHHBIMU KO3 (hULIMEHTaMH, ONPEIEIICHHE U CBOWCTBA MATPUYHON SKCITOHEHTHI.

* YcoBusl CyIIECTBOBAHMS M €IUHCTBEHHOCTH pelieHus 3aaaun Komm ais HOpMaJabHBIX CUCTEM
muddepeHIMaNbHBIX YPaBHEHUH U U1 YpaBHEHHUS N-TO MOPSAIKAa B HOPMAaJbHOM BHUJE, XapakTep
3aBHCUMOCTH pEIIeHUI OT HayaJIbHBIX ycaoBUi. [ToHsTHE 0CO00TO pereHHS.

* [TocTaHOBKY 3a/1a4 BapyUallMOHHOTO UCUHUCIICHHUSL.

* OCHOBHBIC TOHATHS U CBOWMCTBA (ha30BBIX TPACKTOPHUN ABTOHOMHBIX CHCTEM, KJIACCHU(PHUKAIHIO
MOJIO’KEHUH PaBHOBECHUS JIMHEWHBIX aBTOHOMHBIX CHCTEM BTOPOTO TOPSAKA.

* [lonsTe mepBOoro uWHTErpajia HENWHEHHBIX cucTeM audQepeHInaNbHbIX ypaBHEHUH, HX
NpUMEHEHHEe Ui pelIeHUH ypaBHEHHWH B YACTHBIX INPOU3BOIHBIX IEPBOTO MOPSAAKA, YCIOBHUS
CYLIECTBOBaHMS U E€IMHCTBEHHOCTH pemeHus 3anaun Komu i ypaBHEHUS B YaCTHBIX
MPOU3BOIHBIX IIEPBOTO TOPSIIIKA.

* CTpykTypy OOIIEro peueHusl TUHEHHBIX CUCTEM C MEepPeMEHHBIMHU Kod(hdullMeHTaMu, CBOIICTBa
onpenenutenst Bpouckoro, dopmyny JlnyBumis-Octporpaackoro. CBoWcTBa HyJeW pelIeHUMA
nuddepeHIHaIbHBIX YpaBHEHU BTOPOTO nopsiaka (Teopema LlTypma).

yMeTb:

* Pemats npocteitmue auddepenimanbabie ypaBHEHUS, IPUMEHSITh METOAbI TOHMKEHUS MOPSIIKA.
* Pemate NHMHEWHBIC YpPaBHEHHS M CHUCTEMBI C TIOCTOSHHBIMH KOd((dHUIIMEHTaAMU, MPUMEHSITH
MaTpUYHYHK) SKCIHOHEHTY K pEUICHUI0 CHUCTEM JIMHEWHBIX YPAaBHEHUHM C MOCTOSIHHBIMU
K03 pHUIHEeHTaMH.

* HUccnenoBary 3amauy Komm. Haxomute ocoOble perieHusi ypaBHEHHUS IMEPBOrO MOPSAKa, HE
pa3penIEeHHOr0 OTHOCUTEIBHO MPOU3BOTHOM.

* MccnenoBath pa3anyHbIC 3a/1a4d BApUAITMOHHOTO UCUUCIICHUSI.

* Haxomuth mnONOXKEHUS pPaBHOBECHS, CTPOUTH JIMHEAPU30BAHHBIE CHCTEMBI B OKPECTHOCTH
MOJIO’KEHUH PaBHOBECHS, OTIPEACTISATH THII MOJIOKEHHSI PABHOBECHSI U CTPOUTH (ha30BbIe TPACKTOPUU
JIMHEVUHBIX CUCTEM BTOPOTO MOPSIKA.

* Haxomuth mepBble MHTErpaibl cucteM IuddepeHInaNbHbIX YpaBHEHHH, MPUMEHSATh UX IS
pELICHUs] MPOCTEUIINX HEJIUHEWHBIX CHCTEM. Pemare JMHEWHBIE YpaBHEHHS B YaCTHBIX
IIPOU3BOAHBIX IIEPBOr0 MOPSAKA.

* [Ipumensarts hopmyny JlnyBumis-OcTporpajckoro ¥ METOA BapHaIliy MOCTOSHHBIX JIJISI peIIeHUs
ypaBHEHUI BTOPOTO MOPsAKA C TepeMeHHbIMU Kodddunimentamu. MccnenoBaTs CBOMCTBA pelieHni
nudepeHIaIbHBIX YPAaBHEHU BTOPOTO TIOPAJIKA ¢ MOMOIIIbI0 Teopemsl LITypma.

BJIAJ€Th:

* Jlornyeckum MbIIIIEHHEM, METOIAMH JTOKA3aTEIbCTB MAaTEMaTHUYECKUX YTBEPKICHUH.

* HaBblkamu pemeHus H  HccienoBaHus U (EepeHINaTbHbIX YpPaBHEHUH U CUCTEM B
MaTeMaTUYeCKUX U PU3NYECKUX MPUIIOKEHHUSX.

* YMeHHeM N0JIb30BaThCsl HEOOXOUMOM JINTepaTypoH.

3. lepeyenb THNOBBLIX (MIPUMEPHBIX) BONPOCOB, 3aIaHUIl, TeM JIJIsl MOATOTOBKH K TeKyIleMy
KOHTPOJTIO

Texymuii KOHTPOJIb OCYIIECTBIISIETCS Ha OCHOBE OamnbHO-pedTuHToBO# cucteMbl (BPC) onenku
3HaHUM Mo m3ywyaemoil nucuuiuinHe. bPC yduThIBaeT BBINOJIHEHHME CTYyAEHTaMU COBOKYITHOCTH
JIOMAIIHUX 33/J1aHUil M KOHTPOJBHBIX PabOT B COOTBETCTBHM C Y4e€OHBIM IUIaHOM. JlaHHBIE O
IIOCEIIAEMOCTH U TEKYLIEH yCIIeBaEMOCTH BHOCATCS MPENOAABATENIMU B CIIEHUATIbHBIE )KyPHAJIBI U
yuutbiBatoTcsi B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIHUX 33JaHUI OCYIIECTBIISETCS B TEUCHUH y4eOHOTo ceMecTpa
B CPOKH, YCTAaHOBJICHHBIE YUEOHBIM YIIPaBICHUEM, B COOTBETCTBUH C YU€OHBIM IIJIAHOM.

Jnst cmaum 3amaHus CTYIEHT 0O0si3aH TPENOCTaBUTh PEIICHHE 3a/Jadd JOMAIHEro 3a/laHusl B
MUChMEHHOU (hopme, OTBETUTh Ha BOMPOCHI MpEmoAaBaTelis U HamucaTh KOHTPOJIbHYIO paboTy 1o
3aJIaHUI0, TI0 KOTOPOM MPOBEPSIOTCS 3HAHWE TOHSATUM M YTBEPKICHUM MO TEMaM CIaBaeMoro
3aJlaHUsI 1 YMEHUIO PEIIaTh 3a/1a4H.



Bo BpCEMs BBIIIOJIHCHUA KOHTpOJIBHOI;'I pa60TbI HCJIB3d IIOJIB30BATHCA IMOMOIINBKO APYIUX JIMI,
BBIYMCIUTEILHONM TEXHUKH U MOOUILHBIMU TeJ'IC(l)OHaMI/I.

4. TlepeyeHb THNOBBIX (NMPUMEPHBIX) BONMPOCOB M TEM /ISl NMPOBEAEHUS IMPOMEKYTOYHOM
arrecTalMu 00y4arOIIMXCH

1. IIpocreiimme TUIIBI ypaBHEHUH IEPBOTO MOPSAKA: YPABHEHHUS C Pa3ACIIAIOIIMMUCS IEPEMEHHBIMU,
OJIHOPOJHbIE, IMHEHHbIC, YpaBHEHUS B MOJHBIX Auddepennnanax. MHTerpupyonmi MHOKHUTEb.
VYpaBuenus bepnymm u Pukkaru.

2. Meron BBelleHUs TapaMeTpa /i1l ypaBHEHUS IEPBOIO MOPsJIKa, HE pa3pelieHHOr0 OTHOCUTEIBHO
MIPOU3BOAHOM.

3. MeTo/1ipI OHMXKEHUs TOpsiKa A5 1 hepeHInaIbHBIX YPaBHEHUH.

4. OOmee pelieHHe JWHEHHOTO OJHOPOTHOTO ypaBHeHHs $n$-ro mopsaka ¢ TOCTOSHHBIMU
KO3 (ppHUIIHEHTaAMH.

5. OOmee penieHue JIMHEHHOTO HEOJHOPOJHOTO YypaBHEHHUs $n$-ro mopsaka ¢ MOCTOSHHBIMHU
K03 pHLIMEeHTaMHU U IPaBOM YaCThIO YpaBHEHHS B BUJE KBA3UMHOT OUJICHA.

6. OGuiee pelieHre HOPMaJbHOW JTMHEHHOW OAHOPOAHOW CHUCTEMBbl YPaBHEHHH C MOCTOSHHBIMHU
Kod(pduureHTaMn B cilydae, KOrja CYHIECTBYeT 0a3uC M3 COOCTBEHHBIX BEKTOPOB MAaTPHIIBI
CUCTEMBI.

7. Obmiee penieHHE HOPMAIBHOW JIMHEWHOW OJXHOPOIHOW CHUCTEMBI YPAaBHEHUH C MOCTOSHHBIMH
KoddumeHTaMu B ciy4ae, KOorja He CYIIEeCTBYeT 0a3uc M3 COOCTBEHHBIX BEKTOPOB MAaTpPHUIIBI
CUCTEMBI.

8. OrtbpICKaHHE peUIeHUHd HOPMAJIbHOM JMHEHHOM HEOJHOPOAHOW CHUCTEMbl YpPaBHEHUH C
MOCTOSSHHBIMU KO3 QUIIMEHTaMH B Cllyyae, KOrja CBOOOJHBIA WIEH SBISETCS BEKTOPHBIM
KBa3UMHOTOYJIEHOM.

9. DKcnoHEHTa KBaJApaTHOW MATpHIBl; MaTpuyHble (QOpMynbl pemeHus 3amaun Komm s
HOPMAaJIbHBIX JIMHEWHBIX CUCTEM C IMIOCTOSTHHBIMHU KO3 (UIIEHTaMH.

10. IIpocreiimas 3a1a4a BapuaiOHHOTO UCYUCIICHHS.

11. OGo01menus npocreiiieil 3a1a4u BApHallMOHHOTO UCUMCICHHS: 3a/1aua CO CBOOOIHBIM KOHIIOM,
3a7a4a Uid (YyHKIMOHAJIOB, 3aBHCSIIMX OT HECKOJIbKMX HEM3BECTHBIX (DYHKUMH, W 3ajada aJs
(YHKIIMOHAJIOB, COAEPKALIMX MPOU3BOIHBIE BBICIINUX MTOPSIKOB.

12. M3onepumerpuyeckas 3ajgaya.

13. Teopemsl CynIeCTBOBaHMS U €AUHCTBEHHOCTH pelIeHU 3anaun Komm y1si HOpMaJIbHBIX CUCTEM
mQepeHIraIbHBIX YpaBHEHUN U U ypaBHeHHS $n$-ro mopsinka B HOpMaIbHOM BHJIE.

14. Teopema 0 MPOAOIKEHUH PEIIEHU HOPMaIbHBIX CUCTEM OOBIKHOBEHHBIX AU depeHInanbHbIX
YPaBHEHUH U CJIEICTBUS U3 HEE.

15. HenpepbiBHAs 3aBUCHMOCTb OT MApaMETPOB pelieHus 3aaadu Komm ais HoOpMalbHBIX CUCTEM
OOBIKHOBEHHBIX AP PepeHInanbHbIX ypaBHeHUH. J(udpepeHnpyeMocTs perieHus o napameTpam,
YpaBHEHHE B BapHallMsIX.

16. Teopema cyuiecTBOBaHMS U €AMHCTBEHHOCTH pellieHus 3a1aun Komm 1 ypaBHEHUs: epBOro
Hopsi/iKa, HE pa3pelIeHHOro OTHOCUTEIBHO MPon3BoAHOI. Ocoboe perieHue.

17. ABTOHOMHBIE cHUCTeMbl auddepeHIanbHbIX ypaBHeHUN. CBoicTBa (a3oBBIX TpaeKTOpUi
HOPMAaJIbHBIX AaBTOHOMHBIX CUCTEM. TeopeMa O BBIIPSIMIIEHUN TPACKTOPHH.

18. Knaccudukamnuss MOJ0KEHUH paBHOBECHUS JMHEHHOW aBTOHOMHOH OJHOPOIHOM CHCTEMBI
TuddepeHMaIbHbIX YPaBHEHUH BTOPOTo MOpsiaKa. XapakTep MmoBeaeHus (a3oBbIX TPACKTOPUN B
OKPECTHOCTH IOJIOKEHUS paBHOBECHS JIsl aBTOHOMHBIX HEJTMHEHHBIX CUCTEM BTOPOIO MOPSIKA.

19. IlepBble HHTETpaIbl ABTOHOMHBIX cUcTeM aupdepeHInanbHbIX ypaBHeHui. Kpurepuii nepsoro
uHTerpana. [lpuMeHneHnne nepBbIX HHTErpaioB Ui MOHMKEHUS MOPSAIKAa CUCTEMbI YpaBHEHHI.

20. Teopema 0 yucIie HE3aBUCHMBIX ITEPBBIX HHTEIPAJIOB aBTOHOMHOM cucTeMbI AU (PepeHIInanbHbIX
YPaBHEHUM.

21. JlunHeiiHOe OJHOPOJHOE YpPaBHEHHWE B YACTHBIX MPOU3BOJAHBIX IMEPBOro mopsjaka; (opmyna
oOuiero pemieHus. Teopema CyIiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3aaaun Komm.



22. Teopembl CyIIECTBOBAaHUS M E€IMHCTBEHHOCTHU peuieHus 3aaaun Komu s HOpMaabHBIX
JUHEHHBIX CUCTEM  OOBIKHOBEHHBIX JIu((epeHIMalbHbIX YpaBHEHUIl ¢ MepeMEeHHBIMU
ko3 uieHTaMu U I TMHEHHOTO ypaBHeHus $n$-ro mopsiaka.

23. dynaameHTaJbHas cUcTeMa peuleHuil, (QyHAaMeHTaidbHas MaTpulla U CTPYKTypa oOIIero
pelIeHUs. HOPM@JIbHOW JIMHEMHOM OJHOPOJHOM CHUCTEMBl yPAaBHEHUH C IIEPEMEHHBIMU
koadpunmentamu. OyHaaMeHTaIbHas CUCTEMA PEIICHUH U CTPYKTYpa OOIIETO pelIeHHs TMHEHHOTO
OJTHOPOJHOTO ypaBHEeHHUs $n$-To mopsiaka.

24. Onpenenurens BpoHckoro u ¢popmyna JInyBumisi--OcTporpazckoro Jjisi pemeHnii HopMaabHOM
JIMHEWMHON OJHOPOJIHOM CUCTEMBI YPAaBHEHUN U ISl PEIICHUIN JTUHEHHOTO OJTHOPOJHOTO YpaBHEHUS
$n$-ro mopsxa.

25. MetoJ Bapralyy NOCTOSIHHBIX JIJ11 HOPMaJIbHOM JIMHEHHONW HEOJHOPOIHOM CUCTEMbI YPaBHEHUH
U JUTSI TUHEWHOTO HEOJHOPOAHOTO ypaBHeHHs $n$-ro mopska.

26. Teopema IlITypma u ciaeAacTBUS U3 HEE.

27. YcroiuuBocTh 10 JISyHOBY MOJIOKEHHUSI PaBHOBECHsI aBTOHOMHOW cuCTeMbl. JlocTatouHbie
YCJIOBHSI aCUMITOTHYECKON YCTONYMBOCTH IOJIOKEHUSI PABHOBECHSI aBTOHOMHOW CUCTEMBI.

28. I'pynmoBble CBOWCTBA PEUICHUH aBTOHOMHBIX cucTeM auddepenunanbupix ypaBHeHuid. [loHsTre
dazoBoro oobema. Gopmyna Jlnysumisa. Teopema [lyankape.

[Tprmepsl SK3aMEHAIIMOHHBIX OUJIETOB:

buner Ne 1

[TpuHIMT CKUMAIOINX OTOOPAKEHH.

buier Ne 2

ABTOHOMHBIE CHUCTEMBI Au(QepeHInaTbHBIX ypaBHeHHUA. CBoiicTBa pemeHUH u  (Ha30BBIX
TPAaCKTOPHH.

Kpurepuu oneHuBanus

Onenka «otnuuHo (10)» BeicTaBisgercss oOydarolleMycsl, €cld OH II0Ka3ajl BCECTOPOHHHE,
CUCTEMATU3UPOBAaHHbIE, ITyOOKHE 3HaHUS YYEOHOH NMPOrpaMMbl JUCLUIUIMHBI U YMEHUE YBEPEHHO
OPUMEHATh UX Ha NPAaKTUKE IpU peIIeHMM KOHKPETHBIX 3a7ay, CBOOOJHOE M IpPaBUIbHOE
000CHOBaHNE IPUHATHIX PELICHUI;

OlleHKa «OoTau4yHO (9)» BBICTABIsIETCS OOydaroUleMycs, €cCiId OH TII0Ka3ajl BCECTOPOHHHE,
CUCTEMATHU3UPOBAaHHbIE, ITyOOKHE 3HaHUS YU4EOHOH MpPOrpaMMbl JUCIUIUIMHBI U YMEHUE YBEPEHHO
OPUMEHATh UX Ha NPAaKTUKE IpU pelIeHMM KOHKPETHBIX 3ajay, CBOOOJHOE M MpPaBUIbHOE
000CHOBaHNE MPUHATHIX PELIEHUH, HO TPH 3TOM OBLIHN AOMYIIEHbI HEOOJIbLINE HETOYHOCTH, KOTOPbIE
ObUIM CAaMOCTOSITENTbHO OOHAPY>KEHBI U UCIIPABIICHBI;

OIlCHKAa «OTIWYHO (8)» BBICTABISICTCS OOydYalOMIEMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CUCTEeMaTU3UPOBAaHHBIC, TTyOOKHE 3HAHUSA YUYeOHON MPOrpaMMbl TUCIUIUIMHEI U YMEHHUE YBEPEHHO
OPUMEHATh UX Ha MPaKTUKE IPU pEHIeHUH KOHKPETHBIX 3aJad, CBOOOJHOE M IpaBUIIbHOE
000CHOBaHUE MIPUHATHIX PEUICHH, HO TP 3TOM OBUITH JIOMYIIIEHBI HEOOIBIIIIE HETOYHOCTH, KOTOPHIE
1oCJIe yKa3aHHs dK3aMeHATOpa OBUIH CaMOCTOSITEIIEHO UCTIPABJICHEI,

OIICHKa «XOpOouIo (7)» BBICTaBJIACTCA o6yqa10meMyc;1, €CJIM OH TBEPJAO 3HACT MaTCpUuall, rpaMOTHO 1
Mo CymeCTBY H3JIaract €ro, yMcC€T IMpPUMCHATHL IMOJTYYCHHBIC 3HAHWA HA IMPAKTHUKE, HO HOITYCKAcT
HCTOYHOCTHU B OTBCTC HUJIM ACIACT HCCYIICCTBCHHLIC OIIMOKH IIpu pCUICHUU 3aaa4,

OIIEHKa «XO0pOIIO (6)» BBICTABISAETCS 00YYarOIEeMycsi, €CIIH OH TBEP/O 3HAET MaTepHall, [PaMOTHO U
o CymeCTBy HU3JIaract €ro, ymMecT NpHUMCHATH MOJYYCHHBIC 3HAHUA HA IMPAKTUKEC, HO AOIYCKACT
HeOoJbIIIe OMMOKHN B OTBETE U (MJIN) MPY PEIICHUH 3a7a4;

OLIEHKa «X0poIIOo (5)» BBICTABISIETCS 00yUaroIeMycsl, €CJIM OH TBEPJI0 3HAET MaTepuall, [PaMOTHO U
[0 CYLIECTBY HM3JaraeT €ro, yMeeT NPUMEHATh IOJIYYEHHbIE 3HAHUS Ha MPAKTHKE, HO OTBEYAeT
HEYBEPEHHO U (MJIM) JOMYCKaeT OMMOKY MPH pEeIIeHUH 3aa4;

OLICHKA «YJIOBJIETBOPUTENBHO (4)» BBICTABIIIETCA O00yUarouiemMycs, okasaBiieMy (parMeHTapHbIi,
pa3pO3HEHHbIN XapakTep 3HAHWUN, HETOYHbIE (OPMYIUPOBKM Oa30BBIX MOHATHH, HapyLIEHHUS
JIOTMYECKON IOCIIEI0BATEIbHOCTH B M3JI0XKEHUU IPOrPaMMHOIO MaTepuana, eCld MpH 3TOM OH



BJIaJICET OCHOBHBIMU pa3zeiiaMu yaeOHOM MporpaMMbl, HEOOXOTUMBIMHU JIJIS JATbHEHIIIETO 00ydeHuUs
U MOKET MPUMEHSTh MOJy4YeHHbIE 3HaHUs 10 00pa3ily B CTaHJAPTHOMN CUTYyallHH;

OLIEHKA «yJOBIETBOPHUTENBHO (3)» BBICTABISAETCA 00YyJarOMEMyCsi, TOKa3aBIeMy (pparMeHTapHBIH,
pa3pO3HEHHbIN XapakTep 3HAHUN, HETOYHbIE (OPMYIMPOBKM O0a30BBIX MOHATHH, HapyLIEHUs
JOTMYECKON IOCIEJOBATENBHOCTH B HU3JI0XKEHUU IIPOrPaMMHOIO MarepHala, He BIAACIOLIEMY
HEKOTOPBIMHU pa3zienaMy y4eOHOH MporpaMMel, HO YMEIOIIEMY NPUMEHATh MOJyYCHHbIE 3HAHUS 110
o0pa3lly B CTaHJapTHOI CUTyalluH;

OIICHKA «HEYJOBJIETBOPUTEIHHO (2)» BBICTABIIAETCS 00yYarOIIEeMycCs, KOTOPbIH HEe 3HaeT Oobliei
YacTH OCHOBHOTO COJIep KaHMs y4eOHOI mporpamMmbl JUCIHUILIMHBL, JOMyCKaeT IpyObie OmnOKu B
(GOpMyYITUPOBKAX OCHOBHBIX MOHSTHI JUCHUIUIMHBI M HE YMEET UCIOJIb30BATh MOJYyUYECHHbIC 3HAHUS
IIPU PEIICHUHU TUIOBBIX MPAKTUYECKUX 3a]1a4;

OLICHKA «HEYIOBJIETBOPUTENbHO (1)» BbICTaBIsAETCS OOyyaroumeMycs, I10Ka3aBIIEMYy IOJIHOE
HEe3HaHMEe y4eOHOW MPOrpaMMbl JUCLUIUIMHBL.

5. Meroanyeckue MaTepHuaJibl, ONpee/sONIde MPoUeIypPbl OLleHMBAHUSA 3HAHMA, YMEHWH,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

JuddepeHurpoBaHHbIi 3a4eT U HK3aMEH MIPOBOJIATCS MO UTOraM TEKyIleH YCIeBaeMOCTU U Cllauu
3a/laHui, MPeayCMOTPEHHBIX TPOrpaMMOM TMCHUIUIMHEL, ¢ yueToM HaOpaHHbIX 04koB 1o bPC. Ilpu
Habope konuuecTBa 04KOB bPC He MeHbIlIe TOPOrOBOTO CTYJIEHTY CTaBUTCS 3ayeT.

Bpewmst mpoBeneHnst MMCBbMEHHOTO 9K3aMEHa COCTABIISIET YETHIPE aCTPOHOMHUYECKUX yaca. Bo Bpems
NPOBEJCHUS THCHBMEHHOTO OJK3aMeHa oOydarolqyecs MOTYT II0JIb30BaThCS TOJBKO PYYKOM,
KapaH/JaloM 1 OyMaromu.

[Tpu mpoBeIEHNU YCTHOTO 3K3aMeHa 00y4aronIeMycsl PeI0CTaBseTCs | acTpOHOMUYECKHIA Yac Ha
noAroToBKy. Onpoc o0yuaromerocs Mo OUIeTy Ha YCTHOM dK3aMeHE He JIOJKEH MPEBBIMIATh ABYX
ACTPOHOMHMYECKHX 4acoB. Bo BpeMmsi mpoBejeHUs] dK3aMeHa OOYYaroluecss MOTYT T0JIb30BaThCS
TOJIBKO MPOrpaMMOM JUCLIUIUIUHBI.



BaﬂﬂbHO-peﬁTHHFOBaﬂ CHCTEeMAa OIeHKH 3HAHUM CTYACHTOB
Hucuummna:  JuddepeHunanbHble ypaBHeHus, 2 Kype, 3 cemecTp, AudpepeHInpOBaHHBINA 3a4eT

Kadenpa Briciieit MmareMaTuku

Bunb! 3ananuii Cymma 6amioB
1. KontponbHas padora Ne 1 mo 1-my 3amanuro
2. KonrponbHas pabota Ne 2 mo 2-My 3a1aHUIO
3. Bamanue Ne 1 (TeTpaap u ee 3amura)
4. 3amanue Ne 2 (TeTpasp U €€ 3aIluTa)
5. CemecTpoBas KOHTpOJIbHAs paboTa Mo MPOBEPKE
TEOPETUYECKUX 3HAHUUI
6. PaGoTta Ha cemmuHapax 0-3
UTOTI'O 0-30
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CeMecTpoBasi KOHTpOJIbHAsI pab0OTa MO MIPOBEPKE TEOPETUUECKUX 3HAHUI MPOBOJIUTCS JIEKTOPOM
LEHTPAJIN30BaHHO HA BCEM IOTOKE B KOHIIE CEMECTpa (J10 3a4eTHOI Heenn).

JuddepeHurpoBanHbIii 3a4€T BBICTABIISETCS 110 pe3ybTaTaM 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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OTJIIMYHO

XOPpOIIO

YIOBJIETBOPUTEIHLHO
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HEYAOBJICTBOPUTCIIBLHO

Ecnu cymma GamioB 3a paboty B cemecTpe MeHbIe 11, To B 3aueTHYI0 HEIeN0 CTYACHTY MPEeA0CTaBIACTCS
BO3MOXXHOCTbH ITOBBICHTBH CBOO OLICHKY. MITOTOBas OlleHKA HE MOYKET OBbITh MOBBIIIICHA OOJIee YeM Ha J[Ba
Oaju1a Mo JecITUOAIUILHOM IIIKaJIE.

CTYJICHTBI, HNMCIOIUC HEYJOBJICTBOPUTCIIbHYIO OLICHKY K Ha4YaJly IK3aMCHAIIMOHHOM cecCuu, JIUKBUAUPYIOT
AKaICMHUUYCCKYIO 3aJOJDKCHHOCTD B YCTAHOBJICHHBIC IJIA OTOT'O CPOKH. HpI/I OTOM HUTOI'OBas OLICHKA CTYyJACHTA
HE MOKET OBITh IOBBIIIIEHA 00Jiee YeM Ha JABa Oanna mo I[eCSITH6aJ'IJ'IBHOI>i mIKaJIcC.

Pernament npunstus nomammnux samanuii m npoeenenus 3auerta omnpenensercss «[lonoxeHneM o
TEKylIeM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOYHOH AaTTecTallMyd CTYAEHTOB Ha Kadeape BbICIIEH
MAaTEMATUKI.



banibHO-pedTHHrOBasi CHCTEMA OLCHKU 3HAHUH CTYIeHTOB

HuctummmHa: «AuddepeHunanbHbie ypaBHeHHsA», 2 Kypc, 4 ceMecTp, dK3aMeH

Kadenpa: BbICIIIEl MaTeMaTUKH
Ne Bua 3ansaTuii Cymma 6a/1510B
1. | KontponbHas padota Ne 1 no cnave 1 3ananus 0-9
2. | KontponpHnas pabora Ne 2 no caue 2 3aganus 0-9
3. | 3aganue Ne 1 0-3
4. | 3aganne Ne 2 0-3
5. | [IpoBepka TeopeTHUECKUX 3HAHUIN 0-3
6. | PaGora Ha cemnHapax 0-3
7. | [luceMenHas pabota 0-20
8. | MToroBbiii KOHTPOJIL. DK3aMeH (YCTHBIN OTBET) 0-50
nTOoro 0-100

CymMma OaiioB 3a YCTHBIM OTBET Hauuchsercs 1o d¢opmyne N-5 rtme N >3 —
npeABapuTeNIbHAs OIIEHKA 3a YCTHBIM OTBET MO necsatuOauibHoM mkane. Ecmu N = 1,2 , 1o
HUTOTOBas OlleHKa coBnagaeT ¢ N.

CooTBeTCTBHE OIIEHOK WTOTOBOM aKaJeMUYECKOW yCIIEBA€MOCTH OaJlTbHO-PEHTHHTOBOM
CUCTEMBbI

banasl BPC OueHkn

95 - 100 10

88 - 94 9 OTJIMYHO

81 - 87 8

74 - 80 7

66 - 73 6 XOpOLIO

57 - 65 5

48 - 56 4

10 - 47 3 yIOBJIETBOPUTEIHHO
28 -39 2

0_27 1 HEYJOBJIETBOPUTEIHHO

Pernament MNPpUHATHA  AOMAIIHUX 3aJaHuil " MNpOBCACHHUA OK3aMCHA  OMNPCACIACTCA
«Ilonoxenuem o TCKYIIEM KOHTPOJIC YCIICBACMOCTH U HpOMeXCYTOqHOﬁ arTeCTaliu CTYACHTOB
Ha Ka(pezlpe BBICIIEH MaTEMaTHUKH.
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