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1. Ilein ocBOEGHUA AU CLUIIINHBI

Hensimu gucuurnauHbl «IuddepeHiianbHble ypaBHeHUs» SIB/ISIFOTCS M3yueHHe OCHOB
nuddepeHIMaNbHBIX ypaBHEHWH, BKJIOUANOIIUX TEOPUI0 U TPAaKTUUeCKWe MeTO/bl pelleHus
IvddepeHIMaNbHBIX YPaBHEHUM, METOJbl KaueCTBEHHOTO MCC/eloBaHUs AuQdepeHIuaabHbIX
yPaBHeHU!, TEOPUIO yCTOMYHUBOCTH.

2. Mecro auciiunuiMHbl B cTpykType OIT 6akanaBpuaTta

HOuctymmiHa  «/Iuddepennranbaeie  ypaBHeHUs1» OTHOCHMTCS K 0a3oBoii uactu OIl
OakasiaBpHaTa.

JucuuryiviHa OCHOBBIBAeTCSl Ha 3HAHUSX M HaBbIKaX, MOJIYYeHHBIX C/IyLIATeNIsSMUA IPU
M3yUeHUM TaKUX MaTeMaTUuecKuX AUCLIMIUIMH, KaK «MaremaThyecKuil aHain3», «Asrebpar.
OcHOBYy Kypca COCTaB/SIFOT MeTO/bl KaueCTBEHHOTO WCCe[oBaHus AuddepeHLIanbHbIX
ypaBHeHW, TeopeTUYeCKMe U [pakTHUeCKWe MeToZbl pelleHUs JuddepeHMaTIbHbIX
ypaBHEHHH, KOTOpble HeoOXOAWMBI TMpPU  W3YYeHHUH UCHUAIUIAH  0a30BOWM  uyacTH
npo¢eCcCUOHAIBHOIO LJUK/IA: «YpaBHEHUsI MaTeMaTUUeCKOW (pU3NKU», « Teopust BepoSITHOCTeMN»,
«MeTozbl ONITUMU3ALUNY.

3. Ilnanupyemple  pe3yjbTarbl O0y4YeHHMs 1O JUCHUIUIHHE, COOTHECEHHbIe C
IJIaHMPYyeMbIMH pe3y/ibTaTaMu ocBoeHus OII 6akanaBpuara
I[Tporiecc U3yyeHus: JUCLIMILIMHBI HarpaB/ieH Ha (popMHpOBaHUe CleyIOIIUX 3/1eMEHTOB

KoMmrieTeHIIUM B cootBercTBUM ¢ ®I'OC BO, OIT BO u npuobpeTeHUs C/IeAYIOLUMX 3HAHWM,

YMEHHWH, HaBbIKOB U (WU/IM) OMbITA JeATe/IbHOCTH:

DopMmupyemas KOMIIeTeHIUA Nupukarop foCTHXKEHUA Ilepeuenn
(ko7 u hopMy/IMPOBKaA) KOMIIeTeHL{H IUVIaHUPYEeMBbIX pPe3y/IbTaToB
(kop u opmypoBKa) 00yueHust

ObmenpodeccroHabHbIe KOMIETeHIIHU

OIIK-1 Criocoben
TIPUMEHSITh
byHIaMeHTaTbHbIE 3HAHKS,
roJTyueHHbIe B 00/1aCTH
MareMaThuuecKux v (KUam)
€CTeCTBEHHBIX HayK, U
WCTIO/b30BaTh UX B
rpoeccroHaNbHOM
JlesITe/TbHOCTH

OIIK-1.1
JleMOHCTpUpYyeT HaBbIKA
pellleHUs TUIIOBBIX 3a/adY,
BBITIO/THEHUS CTaHZ,APTHBIX
JleliCTBUM;

OIlK - 1.2
[leMOHCTpPUpYyeT HaBLIKU
WICT0JTb30BaHMsl OCHOBHBIX
TIOHSITUM, KOHLETLIUM,
(hakTOB, NMPUHLIUIIOB

3HarTb:

- IOCTaHOBKY 3afauv Ko
nnst auddepeHIaTbHBIX
yPaBHEHUU U CUCTEM;

- YC/IOBUS CyILleCTBOBaHUSA
Y e JUHCTBEHHOCTH
perienus 3agaun Koiy;

— OCHOBHBI€ TIOHSITHS,
TeopeMbl 1

ypaBHEHWUSI;

- CBOMCTBA pelIeHU!

MaTeMaTHKH, JIMHEWHbIX YpaBHEHUU U
MH(OPMaTHKH, CUCTEM
€CTeCTBEeHHBIX HayK [I/is nvddepeHLMaTbHBIX
pelilieHus] MPaKTUUeCKUX ypaBHEeHUH;
3a/iau, CBSI3aHHBIX C - MeTO/ibl pelleHust
NpyUMeHeHreM b depeHLIMaTbHbBIX
MaTreMaTUueCKuXx u (Uin) ypaBHeHUH;
€CTeCTBEHHBIX Hayk; - MeTO/IbI
WCCIe[JOBaHUS
yCTOUUUBOCTH.
YMerts:
- HaXO/IUTh 00IIjee
pelleHue




nvddepeHIMaTBHBIX
YPaBHEHUIA U CUCTEM
I depeHMaIbHbBIX




yPaBHEHUM;

- CTaBUTH 3ajauy Ko
st auddepeHLIManbHBIX
yPaBHEHHUH U CUCTeM

I depeHIMaTbHBIX
ypaBHeHHI U HAXO[IUTh ee
pelieHue.

- KQueCTBEHHO MCC/Ie[|0BaTh
JuddepeHLaIbHbIE
yPaBHeHUS;

- BBIUMC/IATH TTPOM3BO/IHBIE
pelleHui 1o rapameTpam 1
HayuasbHbIM [JaHHBIM;

- CTPOUTH /i1 ypaBHEeHUH
BBICILIMX TIOPSIIKOB
5KBUBa/IEHTHbIE UM
CUCTEeMBI;

- ACCJIefloBaTh yCTOMUMBOCTh
10 OTIpe/ie/IeHHI0, MeTO/IOM
byHKmii JIanyHoBa, ¢
TIOMOIIIBIO TeOpeMbI 00
YCTOWYMBOCTH 110 TIEPBOMY
TIpUO/IVKEHHIO;

- HaXO/IUTh pellleHue
KpaeBbIX 3a/jau AJisi
nvddepeHLIaTBHBIX
yPaBHEHHUH.

BiaseTb HaBbIKaMU:

— MeTO/I0NIoTHer 1
HaBbIKaMH peLIeHus
Hay4HbIX U MPaKTUUeCKUX
3a/1au AuddepeHLaTbHBIX
ypaBHEHHUH.

4. O0beM, CTPYKTYPA U CO/IeP)KaHHe JUCIIUILTHHBI
OO0111ast TPYZAOEMKOCTD AUCLIUTTMHBI COCTaB/IsieT 5 3ad. ef., 180 akaf. yac.

Ne Temsl Bujb! yueOHBIX 3aHATHH, DopMBbI TEKYILIero
n/n (paspaeni) BK/INOUAs CaMOCTOATE/IbHYI0 KOHTPOJIA
AUCIMII/IMHBI, = paboTy CTYAEHTOB, ycreBaeMoCTH
HX Cofiep)KaHHe g U UX TPYA0EMKOCTh
3 (B akaieMHuUeCcKHUX yacax) dopma
© MPOMEeKYTOUHOM
aTrecTanuu
(no cemecmpam)
KonTakTHas pabora
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1 |OcHOBHBIe NOHATHSA Kypca 4 2 2 8
IubdepeHLanbHbBIX







ypaBHEeHUI
2 |YpaBHeHus nepgoro| 4 | 8 | 8 2 10 |KoHTponbHasi paboTa
ropsiiKa Nel
3 |Cucrembl 4 4 2 1 10
mrddepeHIaTBbHBIX
ypaBHEeHU
4  |JluHeiiHble cucremsl| 4 4 4 2 10
IuddepeHLaTBEHBIX
ypaBHeHUi
5 |/luHeliHble  CHUCTeMbI cl 4 4 6 1 10
TTOCTOSTHHBIMU
K03 durpieHTaMu
6 |/luHeiiHble  cuctemMbl c| 4 6 4 1 10
MepUOIMUeCKIMU
Ko3ddurmenTamMu
7 | OuddepeHupranbHbie 4 | 6| 8 2 11 |KonTtposnbHast pabora
ypaBHeHHsI BBICITIX No2
TIOPSIIKOB
Bcero 3a 4 cemecTp 34 | 34 9 34 69 |3auer
Bcero 34 | 34 9 34 69

Copep)kaHue pa3fie/ioB JUCHHUIUITHHBI:

Pa3pen 1. OcHoBHBIe NOHATHA Kypca AuddepeHMaIbHbIX yPaBHEHUI

Ornpenenenuss auddepeHIIMaIbHOTO YpaBHeHUs], Topsiika AuddepeHIHaTbHOTO ypaBHEeHUs,
peiieHuss Av¢depeHLMaNbLHOTO YPaBHEHUs, HMHTerpajbHOM KpUBOM, TIOMS HarpaB/ieHUM,
n30Kk/MH. [ToctaHoBKa 3ajaur Ko, hopmympoBka TeopemMbl 06 0[HO3HAUHOM Pa3perrMoCTH
3amaun Ko, ocoOble perieHusl.

Pa3gen 2. DieMeHTapHbIe MeTO/ibl HHTErPUPOBAHUA YPaBHEeHHUH MepPBOro mopsigka

YpaBHeHUs C pa3fensIOLMMUCS TIepeMeHHbIMU, OJHODOJHble YpaBHEHUs, JIMHEUHbIe
ypaBHeHUs, (opMmysa JlarpaHka, ypaBHeHusi bepHynnM, ypaBHeHUsl PUKKaTW, ypaBHeHUs B
NoJyHbIX AuQdepeHtranax. CBOMCTBa pelleHU aBTOHOMHBIX YDPaBHEHU.

Pa3pen 3. Cucremsl juddepeHnyianbHbIX ypaBHeHUN

Onpepenenust cucteMbl AudQepeHLanbHbIX YPaBHeHHH MepBOro TMopsijiKa, pelleHusi CUCTeMbl
IuddepeHMaIbHBIX ypaBHeHUN. BekTopHas 3anuce cucteMsl AuddepeHLanbHbIX YPaBHEHUH.

[TocraHoBka 3azaun Komw pns cucremsl AuddepeHLManbHbIX ypaBHeHUH, ¢GopMyIMpoBKa
TeopeMbl 00 0/[HO3HAUHOW pa3perrMoCTH 3aaun Koy,

Pa3pen 4. JIuneliHble cucreMsl ¢ ¢epeHIiuanbHBIX YPaBHEeHUH

CBoiicTBa pelleHUI JIMHEMHBIX OZHOPOJHBIX cUCTeM, (yHJaMeHTa/lbHasi CUCTeMa pelleHUH,
(yHjameHTanbHasi MaTpunja, MaTtpuua Komm. ®opmyna  Ocrtporpazckoro-JInyBusis.
Marpuunsle auddepeHiianbHble YpaBHEeHUs], SKBUBA/IEHTHOCTb MHOYKECTBA (PyHZaMeHTa/IbHbIX
MaTpul] M MHOXeCTBa pelleHWHd MaTpUYHOro JAu(depeHLMa/bLHOTO  YpaBHEHUs C
HEeBBIDOXKJIEHHOM HauvajbHOM  Matpuued. @opmyna JlarpaHka pelleHWs JIMHEMHOU
HEeOHOPOJHOMN CUCTEMBI.

Pa3pen 5. JIuHelHbIe CHCTEMBI C MOCTOAHHBIMH K03(duneHTaMu



PellleHrie MHEWHBIX OJHOPOAHBIX CHUCTeM, pellleHue JIMHEMHbIX HeOAHOPOJHBIX CHUCTEM C
HEO/IHOPOJHOCTBIO CIeLMaabHOrO BHUZQ, OfpejeieHre MaTPUYHOW SKCIIOHEHThI, OLleHKa
MaTpPUYHOM 3KCIIOHEHTHI, MaTPUUHAsi SKCIIOHEHTa Kak CyMMa psijia.

Pa3pen 6. JIuHelHbIe CHCTEMBI C IePUOJUUYeCKMMHU K03 pupeHTaMu

CpoiictBa (yHAaMeHTalbHOM MaTpULlbl CHUCTEMbl C TEePUOAUUECKUMH KO3(hPUIMeHTaMHu.
OrnpepnesnieHrss MaTpuULbl MOHOAPOMMM, MYJIbTUIUIMKATOpa. XapaKTePUCTUUeCKOe CBOMCTBO
MYJIbTUIUIMKATOpa. Kputepuii cTpeM/ieHHs K HYJ/IIO BCeX pelleHU CUCTeMBbI C TIepUOAUUeCKUMU
KospduuentTamu. Teopema @Proke-J/IamyHOBa M ee [eHCTBUTebHbIM aHaaOr. 3ameHa
JIsmyHOBa, NpMBOAUMOCTH T10 JISTyHOBY.

Pa3pen 7. IuddepeniuanbHblie ypaBHeHUs BbICIINX NMOPAAKOB

OuddepeHiiaibHble ypaBHEHUs N-TO TIOPSiAKA U SKBUBAJeHTHble UM CUCTeMbl. [locTaHOBKa
3agaun Kommw, ¢opMynupoBka Teopembl 00 OJHO3HAUHOM pa3peliMMOCTH 3ajauu  Kormm.
CBoiiCcTBa pellleHWN JIMHEWHOrO0 OJHOPOJHOTrO YypaBHeHus. Popmyna OcTporpajckoro-
JinyBunns. WccnemoBaHue J/WMHEWHOW 3aBUCUMOCTH (PYHKLMM C TIOMOLIbIO OIpeJeuTesis
BpoHckoro. MeToabl pellleHUsi JIMHEWHbIX HEOAHOPOJAHBIX YpaBHEHWW: MeTO[ Bapualyu
MocTosiHHBIX, GyHKUuss Komm. JIuHeliHble OJHOpPOJHbIE YpaBHEHUs] C TIOCTOSTHHBIMHU
Ko3(pduimeHTamu. JIMHeliHble HEOAHOPO/AHbIE YPaBHEHUSI C TTOCTOSIHHBIMU KO3(PpuL[MeHTaMu 1
HEOZJHOPOJHOCTBIO CreLUabHOrO BU/A. Y paBHeHUs Dijiepa.

Pa3pen 8. KpaeBble 3afauu

[TocTaHOBKa KpaeBbIX 3a/jay, yCJI0BUe paspellrMOCTy KpaeBbixX 3ajau. PyHkuusa I'puHa. 3azauu
tuna Iltypma-JInyBusisi, Haxo)kieHHMe COOCTBEHHBIX 3HaYeHUM M COOCTBEHHBIX (YHKLMIM
KpaeBbIX 3a/jau.

Pa3pen 9. Teopembl cynjecTBOBaHMs

[loka3aTe/slbCTBO TeOpeMbl CYIIeCTBOBAaHUSI W eAUHCTBEHHOCTH pellleHUs 3afaud Ko,
Hemnpojo/mkaeMblie  pellieHUs: OTpejieieHHe, /10Ka3aTeJbCTBO —CYIeCTBOBAaHUS, CBOMCTBA.
HenpepbiBHasi ~ 3aBUCUMOCTh  pellleHWd OT  TMapaMeTpOB M  Haya/lbHBIX  JIaHHBIX.
OuddepeHLIMDYeMOCTh pellieHWi M0 T[apaMeTpaM UM HayajJbHbIM [laHHBIM. YpaBHEHUs B
BapHalusX I0 rapamMeTpaM ¥ HauabHbIM JAaHHBIM.

Pa3pen 10. Teopusi ycTOHUMBOCTH

OcHOBHBIe OmpejesieHUs] TeOPUH yYCTOMUMBOCTU. Y CTOMUMBOCTb PeIleHUM JIMHEUHbIX CUCTEM.
YCTOMUMBOCTL HYJIEBOTO peIleHUs] JIMHEMHBIX CUCTeM C TIOCTOSIHHOW Matpuiieil. Teopema 06
YCTOMUWBOCTH TI0 TIEpBOMY MpHOMKeHUI0. MeToz (yHKiui JIsmyHoBa: mepBasi, BTopas U
TpeTbsi TeopeMbl JIsimyHoBa, Teopema UeTaeBa. Y CTOWUMBOCTb HYJ/IEBOTO peLlIeHUs JIMHEHHBIX
CUCTEM C TepuoJuYecKUMH  Ko3(pduilMeHTaMHd. Y CTOMUMBOCTH HYJ€BOrO  pellleHus
BO3MYIIIeHHbIX cucTeM. Pa30BbIi MOPTPET TUHEMHBIX OJHOPOAHBIX CHCTeM BTOPOTO TMOpsiJKa C
MOCTOSIHHBIMU K03 duliieHTaMu, KiacCudUKalis 0COObIX TOUEK.

Pa3pgen 11. YpaBHeHHs1 B UaCTHBIX MPOU3BO/JHBIX NEPBOro Nopsjaka

[TonsiTie 06 ypaBHeHUM B UaCTHBIX MPOU3BOJAHBLIX, €r0 pellleHWH. PellleHre KBa3WIMHEWHBIX
ypaBHeHHWH TIepBOro MopsijKa B YaCTHBIX MPOW3BO/JHbBIX.

5. O0pa3oBare/IbHbIE TEXHOJ/IOTUH, HCIIO/Ib3yeMble MPU OCYIeCTB/IEHHH 00pa30BaTe/IbHOT0
Mporfecca no AUCHUIIHHEe
B miporjecce oO6yueHHs UCTIONB3YIOTCS CeyomIe 0Opa3oBaTebHbIe TeXHOTIOTHH:

BBopHas JeKnusi — Jj@eT TiepBOe 1]eJIOCTHOe TIpe/iCTaBleHue O [AUCLUIVIMHE U
OpHEHTUPYeT CTyZJeHTa B CHCTeMe M3yueHHsl JAaHHOW AUCLUIUIMHBL CTyAeHTbl 3HAKOMSITCS C
Ha3HAUeHWEM U 3ajlayaMU Kypca, €ro pOJIbl0 U MeCTOM B CHUCTeMe yueOHBIX JUCIMIUIMH U B
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CcUCTeMe TOArOTOBKH B liefioM. [laeTcsi KpaTKuii 0030p Kypca, WCTOPHs Pa3BUTHUsS HAyKU U
MIPAKTUKHU, JOCTI>KEHHUS B 3TOM cdepe, UMeHa U3BEeCTHBIX YUeHbIX, U3/IaraloTCs MepCIeKTHBHBIE
HarpaB/ieHHsI UcCCaefioBaHWi. Ha 3TOM  JeKI[MM  BBICKA3bIBAIOTCS  MeTOAUYECKHe U
OpraHu3al[oHHbIe 0COOEHHOCTH paboThl B paMKaX JAHHOW [JUCIMIUIMHBI, a Takke [JaeTcs
aHa/IM3 PeKOMeHyeMOoU yueOHO-MeTOo[uUecKol JIUTepaTyphl.

AxkageMuuecKkas jeKius (UM jieKrys o0Iero Kypca) — roc/ieioBaTesibHOe U3/I0KeHre
MaTepuasa, OCYLIeCTB/sieMOe TIPeUMYILeCTBeHHO B BHJEe MOHOJIOra TperofiaBaTeris.
TpeboBaHUsT K aKaZieMUYeCKOH JIeKIUK: COBPEMEHHBbIM HayuHbI YDPOBEHb W HaChII[eHHAs
MHGOPMATUBHOCTb, yOequTeNbHass apryMeHTalusi, [OCTyMHas W TIOHSATHasi peub, uYeTKas
CTPYKTypa W JIOTMKA, Ha/lWuMe SIPKUX TIPUMEpPOB, HAyUHbBIX [[0Ka3aTelbCTB, 0OOCHOBaHMH,
(akToB.

IIpakTHyeckoe 3aHATHEe — 3aHSTHE, TIOCBSIIIEHHOE OCBOEHUIO KOHKDETHBIX YMeHUW U
HaBBIKOB U 3aKPeI/IeHHIO TI0JTyUeHHbIX Ha JIEKI[UM 3HaHUM.

6. Ilepeuenr HMHGOPMALMOHHBIX TEeXHO/IOTHH, MCHO0/Ib3yeMbIX IIPH OCYLeCTB/IEHHU
o0pa3oBaTe/IbHOT0 MpoLecca MO0 /[JUCHUIUIMHE, BK/IIOYas IepevyeHb JIMIeH3HOHHOI'O
nporpaMMHoOro obecnieueHusi W HHGOPMAIMOHHBIX CHPABOYHBIX cHUCTeM (NpH
He00X0AMMOCTH)

B miporjecce ocyimecTBieHns 00pa30BaTe/bHOTO MPOLiecca UCTIOIb3YHOTCS:

— 7151 popMHpOBaHUs TEKCTOB MaTeprasioB Ji/isi IPOMEXXYTOUHOM U TeKyllei aTTeCTaluy,
I/ pa3paboTKU [JOKYMEHTOB, TIpe3eHTalui, [ paboThl C 3MeKTPOHHBIMU Tabmvijamu
nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobogHoe),
usnaTenbckas cucrema LaTeX;

— Ui TIOWCKa YyuyeOHOM swmrepaTypbl Oubsmmorekn SIpI'Y— ABTOMaTU3MpOBaHHAs
6ubmmoreunas uHGpopmarmonHas cucrtema "BYKU-NEXT" (ABUC "byku-Next

7.1lepeyeHb OCHOBHOM ¥  [IOMO/JIHUTE/IbHOW Y4YeOHOHl JiMTepaTypbl, PecypcoB
UH(OPMALNOHHO-Te/IEKOMMYHHUKAI[UOHHOW ceTH «VIHTepHeT», HEeO0XOAUMBIX JJIA
OCBOEHMS JUCLUIIUHBI

a) OCHOBHas:

1. I'me3un, C. ., ObbikHOBeHHBIE AuddepeHIianibHble ypaBHeHUsS : yueb. mocobue /
C. O. I'neisun, I1. H. Hectepos; fpoci. roc. yH-T, Apocnasis, SApl'Y, 2016, 189 c.

2. T'me3un, C. [., O6bikHOBeHHble [AuddepeHIaTbHble YpaBHeHUsT [D1eKTPOHHBIN
pecypc] : yue6. nmocobue / C. [I. I'nbi3un, I1. H. Hectepos; fIpocn. roc. yH-T, SIpociaBns, Apl'Y,

2016, 189 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf

3. T'menuH, C. [., IIpakTHKyM TI0 Kypcy OOBIKHOBEHHBIX Au(depeHIratbHbIX
ypaBHeHu : yueb. mocobue / C. [. I'meisun, A. O. Ton6eit; fpoc. roc. yH-T, SpociaBib,
SIpT'y, 2011, 67 c.

4. Tnb3un, C. [1., TIpakTUKyM 110 Kypcy 0ObIKHOBEHHBIX v depeHIraabHbIX
ypaBHeHuU# [3nekTpoHHBIN pecypc] : yueb. mocobue / C. . I'mei3un, A. O. Tonbeit; Apoc.
roc. yH-T, fAApocnasns, Apl'Y, 2011, 67 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf

5. I'ne3un, C. 1., [IpakTueckuil Kypc 0ObIKHOBEHHBIX JuddepeHIaabHbIX YPaBHEHUH!:
yuebHoe mocobue / C. [. T'me3un, A. O. Tonbei#i; Apocn. roc. yu-1, Apocnasns, SApl'Y, 2017,
73 c.

6. ['nmei3un, C. M., [TpakTiueckuii Kypc 00bIKHOBeHHBIX AvipdepeHanbHBIX YpaBHeHUH
[DnekTponHbIit pecypc]: yuebHoe mocobue / C. [. I'me3un, A. O. Tonbeit; Hpoc. roc. yH-T,

Apocnasns, ApI'Y, 2017, 73 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

0) JomoHUTe/TbHAS:



1. Camorinenko, A. M., [IuddepeHipanbHble ypaBHeHUs: TMpUMepbl W 3ajauu /
A. M. Caiimonenko, C. A. Kpusomess, H. A. Tlepectiok. - 2-e u3g., nepepab., M., Bricias
mkosa, 1989, 382 c.

2. Camoiinenko, A. M., [IuddepeniyanbHble ypaBHeHUs:: TMpUMepbl W 3a/iaud

/ A. M. Camotinenko, C. A. Kpusouesi, H. A. Tlepectiok, Kues, Buiia mik., 1984,

408 c.

3. ®enopiok, M. B., O6bIKHOBeHHbIe AuGdepeHLMaNbHbe YpaBHeHUs: yueb. mocobue
[ By30B, M., Hayka, 1980, 350 c.

4. ApHonbg, B. 1., O0bikHOBeHHbIe AuddepeHiManbHble ypaBHeHUs: yueb. mocobue mist
By30B, M., Hayka, 1971, 239 c.

5. ®enopiok, M. B., O6bIKHOBeHHbIe Au(depeHLManbHbe YpaBHeHUs: yueb. mocobue
IUTS BY30B. - 2-e u3[., iepepab. u gorm., M., Hayka, 1985, 447 c.

6. ApHosbz, B. U., O6bIKHOBeHHbIe ArddepeHIHa/ibHbIe YPaBHeHus : yueb. rmocodue fist
BY30B. - 2-e u3sj., crepeorurt., M., Hayka, 1975, 239 c.

7. ApHonbg, B. 1., O6pikHOBeHHbIe quddepeHIMaabHbIe ypaBHeHUs: yue0. mocobue st
BY30B. - 3-e u3j., mepepab. u gor., M., Hayka, 1984, 271 c.

8. Onbcrosely, JI. 3., AuddepeHiyanbHble ypaBHeHUS ¥ BapUallMOHHOE UCUHC/IEHHE:
yueOHUK [yt By30B / JI. 3. Onbcronbll. - 5-e u3z., M., Equtopuan YPCC, 2002, 319 c.

9. TlerpoBckwmii, U. T'., Jlekiuu 1o Teoprd OOBIKHOBEHHBIX JU(QepeHIHaTbHBIX
ypaBHeHM: yueb. mocobue [y MeX.-Mat. $aKky/IbTeToB YH-TOB, M., Hayka, 1964, 272 c.

10. TlerpoBckwmii, U. T'., JleKiu 1Mo Teopuu OOBIKHOBEHHBIX AU(QepeHIHaTbHbIX
ypaBHeHM: yueOHUK f71s1 By30B / U. T'. TleTpoBCcKuid. - 6-e u3z., ucrp., M., Hayka, 1970, 279 c.

11. TlerpoBckwmii, U. T'., JleKiu 1Mo Teopuu OOBIKHOBEHHBIX AU(QepeHIHaTbHbIX
ypaBHEHMI: y4eOHUK /I/Is1 MeX.-MarT. CTiell. YH-TOB. - 7-e u3/., ucrp., M., Hayka, 1984, 295 c.

12. MonTtpsruH, JI. C., O6sikHOBeHHbIe AU depeHiianbHble ypaBHEHHUS : YUeOHUK. - 3-e
u3z., crepeorur., M., Hayka, 1970, 331 c.

13. TlouTpsiru, JI. C., O6bikHOBeHHBIe AU depeHIMa/bHbIE YpaBHEHUS: YUeOHUK. - 4-e
usg., M., Hayka, 1974, 331 c.

14. TlouTpsiruH, JI. C., O6bikHOBeHHbIe AuddepeHLa/bHbIe YpaBHEHHUs : yUueOHUK. - 5-e
usg., M., Hayka, 1982, 332c

15. ®umunmoB A.®., COopHUK 3a7au 110 JuddepeHIaIbHbIM YpaBHeHHsAM, M-V KeBCK,
PX, 2005, 176 c.

16. ®umunmos, A. ®., CoopHUK 3a71au 1o guddepeHIaTbHbBIM ypaBHeHUsM / A. .
dumunnos, M-IxeBck, PerysisipHas u xaoTuueckas AuHamuka, 2004, 175 c.

17. ®umrmos, A. ®., CoopHUK 337au 110 AW epeHLIaNbHBIM YPaBHEHUSIM: yUe0.
rocobwue - 7-e u3f., crepeotur., M., Hayka, 1992, 128 c.

B) pecypchl ceTh «IHTepHeT»:

1) 3DnekTpoHHO-OMO/MOTeUHas crcteMa «HOpaitt»( https://urait.ru/ ).
2) OnektpoHHO-OMO/MOTeUHas cucteMa «JIaHb»( https://e.lanbook.com/).



8. MarepuanbHO-TeXHUUYecKasi 6a3a, HeoOXouMasi JJjifl OCYIeCTB/ICHHS
o0pa3oBaTe/ILHOT0 MPOLecca Mo AUCLHUIIIHHE

MarepuanbHO-TexHUUeCKast 6a3a, HeobOxoAuMast [i/isi OCYILeCTB/IeHHsT 00pa30BaTeIbHOTO
Tpoliecca 1o AUCLUIUIMHE BK/IFOUaeT B CBOM COCTaB

®  crielyasbHbIe IOMEIIEHUS:

-yueOHbIe ayJUTOPUM [I TIPOBEJEHUs] 3aHATUH JIEKIUOHHOTO TUIA W TPAKTUYECKUX
3aHATUM (CEMUHApPOB);

- yueOHbIe ayJUTOPUH [Jis1 IPOBE/IEHUSI TPYTITIOBLIX Y UHVBU/YA/TbHBIX KOHCY/IbTALUH,

- yueOHBbIE ayZAUTOPUU [Jisi TIDOBEAEHUS TEKYIer0 KOHTPOJS U MPOMEXYTOUHOU
aTTecTal|y,;

-TIOMeIIeHUs [/I1 CAMOCTOSITe/TbHOM PaboTh;

-[IOMEIIEeHUs] I XpaHeHUs] W TMPOQUIAKTHUECKOTO OOCTY)XUBaHHS TEXHUUYECKUX
CpeCTB 00yueHws.
[TomeljeHUs1 [yif  CaMOCTOSITEJTbHOM PabOThl  OOyuarOL[UXCS OCHAILEHbI  KOMITbIOTEPHOM
TEXHUKOH C BO3MOKHOCTBIO TOJK/IIOUEHHs] K ceTh «VIHTepHeT» M obecrieueHHeM [OCTyIa B
3JIEKTPOHHYI0 MH(OPMAaLMOHHO-00pa30BaTeIbHYI0 CPeJly OpraHH3alyu.
Yucsio mocaZiouHbIX MECT B JIEKLIMOHHOW ayAMTOpUM 0osbIiie MO0 paBHO CITUCOUHOMY COCTaBY
TIOTOKQ, a B ayAUTOPUH /IS IPAKTUUECKHUX 3aHATHH (CEMHUHAPOB)— CITACOYHOMY COCTABY I'PYIIIbI
00yYaroIIMXCS.

¢ (donp 6MOTHOTEKH.

ABTOp(BI) :

3aB. KateJpoii KOMIbIOTEPHBIX CeTeH,

I. ¢.-m. H., mpodeccop C.JI. Tibi3un
(noonucse)

HotieHT Kade1pbl KOMIBIOTEPHBIX ceTel, K.(.-M.H. A.O. TonGeit

(noonucn)
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ITpunoxxenue Nel K padoueii nporpaMMe AMCLUIIIHHBI
«JduddepenunanbHbie ypaBHeHHA»

@DoH/| OLIeHOYHBIX CPe/ICTB
AJI IPOBeieHNA TeKyIleil H MPOMe)XyTOUHOM aTTecTaliu
CTYAEHTOB 10 JUCLUIUINHE

1. TunoBbie KOHTPO/IbHBIE 3a/JaHUSI WM MHbIE MaTepUaJIbl, HE00OX0AMMBIe /15
OLI€HKH 3HAaHUM, YMeHHH, HABBIKOB M (M/IM) ONbITA /IefiTe/IbHOCTH,
XapaKTepU3yIIHNX 3Tanbl ()OPMUPOBAHUSI KOMIIeTeHI[UM

KoHnTposbHbIe padoThl MoKa3piBaoT copmupoBaHHocTh OITK-1

1.1. KoHTpo/IbHBIE 3ajaHUA M MHBIe MaTepHaJibl, HCI0/Ib3yeMble B poLecce
TeKyllell aTTecTanuu

KonmpoabHas paboma Ne 1: (Pazden 1, 2)

3aziaHust

OTBeThI:

Bapuanr 1.

1. Haiitu o0lijee peltieHHe U TTIOCTPOUTD Tpaduk
VIHTerpajbHON KPUBOW, COOTBETCTBYIOLLIeN
Hayva/lbHbIM YCIOBUSIM

¥=2(x=2)(x+1)?*, x(0)=1.

I'nbun, C. /., TlpakTMKymM TII0 KypcCy
0OBIKHOBEHHBIX I depeHLIManTbHBIX
ypaBHeHui : yue6. nmocobue / C. . ['/ib13uH,
A. O. Tonbeli; Spocn. roc. yH-T,
Apocnaens, Apl'Y, 2011, 67 c.

(1.1. YpaBHeHus C pa3zessoLMUcs
riepeMeHHbIMH, CTP. 8)

2. Haiitu obiriee perieHue
(ZX+2y—1)dx+(x+ y—2)dy = 0.

S3In(x+y+1) =2x+y+C,

x =—y—1.

3. Haiitu ob1iee pemieHve
V' — yCtgx = Zxsinx.

y=(x"+C)simnx.

4. Haiitu oO1riee perieHve 1 3x
}) = —
y':yzf%’y*:l_ X CY—}Cg
X X
5. Haiitu obi1iee pelieHve X2 3?

(x+y— l)dx+(x—y2 +3)dy = 0.

—4+xy—x——+3y=C.
2 3

BapuaHr 2.

1. Haiitu ob1rjee perieHue U MOCTPOUTH rpadrK
VHTerpaabHON KPUBOW, COOTBETCTBYIOILIEN

Ha4a/IbHBIM YC/IOBUAM
X=x(x—2)x+1), x(U)=1.

I'neisun, C. [, IIpakTukym IO Kypcy
00OBIKHOBEHHBIX I depeHLIManbHbIX
ypaBHeHH# : yueb. nocobue / C. []. I'nb3uH,

A. O. Tonbeit; fpocn. roc. yH-T,
Apocnasns, Apl'Y, 2011, 67 c.
(1.1. YpaBHeHUs C pa3fe/siFOLIMMUCS

repeMeHHbIMHY, CTP. 8)

2. Haiitu obiriee periieHue
(LY —Xx—4)dx —(ZX—y+3)dy = .

yv—x-3=C(y+x+1),

x=—y—1.

3. Haiitu ob1iee penieHve

V =sSInX + C COS X.
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V' COSX+ ysinx = 1.

4. Haiitu obee pemenye 3X V' + ' —=2x =0. g <

X

5. Haiitu o011jee peliieHue
(1+ (x> + y*)x)xdx + ydy = 0.

) 3
Linlx? +2)+ 2 1 c=o.
2 "3

KonmpoabHas paboma Ne 2: (Paden 3-5, 7)

3afiaHust OTBeThI:
Bapuanr 1.

1. Haiitu obujee perieHue v, =Ce " +C,xe ",

ViHLVvHy=e " +I;

— l -+ £ ef\‘
S

2. Haiitu obirjee perieHue y,=C,+Cie" +C,xe ™",

)7”'+Z._V”+y':)€+€ s 5

v, = X ey —2x
"=
3. Haiitu ob1iee pemieHve x, =C, cost + C, sint,
2
)'c'+x=4t 71; xuzz\/;-
26t

4. Hatitu ob1ee perieHue hy=5h,,=3%2i

cuctemsl X’ =AX, ecim 3 3 _

5 15 1 —cos Zt—zsm 2t Ecos 2t —sin 2¢
A—[O 3 24 x=Ce’ 0|+ C,e” —sin 2¢ + C,e™ cos 2¢
0 -2 3 0 cos 2t sin 27
5. Haiitu o01ijee 1 3
peleHre CUCTEMBI: / I f l A [+ 2|
5 4 1 x=Ce +Ce t+ + e,
x'= x+| |le’. -1 ) -1 0 _3
—4 -3 t )
Bapwuanrt 2.

1. Haiitu o0i1iee pelieHve
YVHZYyHl/y =e “(l+smn4x

v, =e “(C, cosdx + C, sin 4x),

(~1+4i)x |
kl

yy=Imz , =z = Axe

2. Haiitu oO1ijee perieHue

y'""42y''=x+xe ',

v, =x(Cx + D)e ™
3. Haiitu obirjee periieHue v, =Ce ™ +Ce",
yniy=4x +1’ V,:2’\/;-
2x/x
A =2 KDPAMHOCHU 3

4. Hatitu ob1iee pelieHue
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cucTembl X’ =AX, ecim 1 1\H coGCTBEHHBIX BeKTOpa
3 -1 0 1 0 1 1
A= ; _12 g ; x=Ce| 1|+ 0|+Ce| | 0]+ 1]
0 1 0 2
5. Hatitu oO1riee pelieHue . 1
CHCTEMBIL: ) 2c082¢ ) sin 2¢ R
i i 13 | u
(-3 a4 N x=Cpe ' Ce B e,
x =[ 5 I}H[Oje‘ : cos 2 —sin 2 €08 2¢ +sin 24 —y
B 13

KoumposbHas paboma Ne 3: (Pazden 5, 10)
3afjaHus: OTBeThI:
Bapuanr 1.
1. ITocTpoUTh MaTPHUUHYIO 2 ., e 2, 2
— _— __e' +_
(3 2)_ I 3 3 3
9KCTIOHEHTY MaTpULIbI: I 4 —1 ., e 1, 2
—e +— —e +—
3 3 3 3
2. Haiitu BCe MOJIO)KeHHsT PAaBHOBECHSI (—1, 1)
Y HUCCeioBaTh UX Ha yCTOUUMBOCTD n—Aemnhoe
frr = 0 -1
L e 5 l
4 -

TI0JIO’KEeHHEe PaBHOBeCHsI yCTOMYUBO
N —HEYEMHOE

0 1
S 1
4 4

T10JI0’KeHNe PaBHOBECHsI HeYCTOMUYMBO

3. Ilpu Kakux 3HaueHusix a ¥ b ycToiturs
MHorowneH A*+al’+A1°+ 4 +b.

O0<ba” <a-1

4. Hatitu ob1iiee peliieHHe CUCTEMBI:

x'= G‘ é)r + (_lljeg’.

1 N (¢
x=Ce” +CLe" + e .
—1 - 1 —t

BapuaHnrt 2.

1. IToCcTpOUTE MaTPUUHYIO SKCIIOHEHTY

%)
matpuups: 5 2/

B (cost + 2sin¢
e =

sin¢
—5sint cost—2sint /)

2. IIpu KakuX 3HaUeHUSIX IapaMmeTpa a
aCUMITTOTUYECKH yCTOUUHBO
HyJ/IeBOe pellleHhe CUCTeMbI:

e = o

Ne 908 (a<-1)

Oumrmos A.®., CO0pHUK
IuddepeHMaTbHBIM  YPaBHEHUSM,
MxeBck, PX, 2005, 176 c.

33/a4 110

M-
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3. Ilpu Kakvx 3HaueHHUsIX a U b ycToiiuus
MHOTOWIeH %' + )’ + 1" +ah+b

O<a<l, 0<b<t

4. Haiitu obi11iee perieHre CUCTEMBI:

e[ ()

KoumposabHas paboma Ne 4: (Pazden 8-10)

3aJjaHusl; OTBeTHI:
Bapuanr 1.
5.  Hcnosb3ys, BTOPOU MeTO[, T S
o =+
JIsinyHOBa, UCC/IeOBaTh Ha yCTOMUMBOCTh , Y

cucteMy
[ e i

[ DSl e ey

~ 2 A T T

HysneBoe peliieHre yCcTOWYMBO

6. TloctpouTh (ha30BbIii MOPTPET CUCTEMBI

S (2 -l
X = X.
10

Bripoxkaennsnii y3en (ctp. 79, 16. Ocobbie
TOUKH) Ne 972

Ouwmnmos  A.®d., COopHUK 3a7au  TI0
nvddepeHiIManbHbIM YpaBHeHUsIM, M-MkeBCK,
PX/I, 2005, 176 c.

7.  HailiTu MeTOZOM Masnoro
rapaMmeTpa /IBa-TPU UjieHa Pa3/i0oyKeHUs

Vi+ey—e =0, y(0)=c¢.

Ne 1078

Owmrnmoe  A.®., COopHMK 3a7au  TIO
IuddepeHMaIbHBIM ypaBHeHUIM, M-VDkeBcK,
PX[, 2005, 176 c.

8.  Haiitu ¢pyukuuto I'puHa KpaeBoit
3a/lauu i+ 2” +u= ‘f.(x), U(O) = L‘t(l) = 0

®yHkuusa ['puHa He cy1ecTByer.

BapuaHrt 2.

4. Vcnionb3ys, BTOpoi MetoZ, JIsimyHoBa,
WCC/Ie/J0BaTh Ha yCTOMYUBOCTD

CHUCTEMY
[ e =
[ L ] =T

V =x"+y"

HyneBoe peliieHre yCTOMUYHUBO

5. INocTpouts (ha3oBbIM MOPTPET CUCTEMBI
x'=3x-2y
V' =4y—6x

Ne 977 Ilpsamas nmuHUs

dumnmoB  A.®., COopHMK 3ajau 10
mddepeHanbHEIM ypaBHeHUsM, M-VKeBcK,
PX/, 2005, 176 c.

6. Haiitu MmeTOZI0M Majioro
napameTpa JBa-TPH 4jieHa
Pa3/10KeEHUA
x' —ex’ —In(1+y)=0, y(1)=0.

[ 5 51 2 | 1 R
y= z,(\ —x]+8‘(x‘ —xlnx—xJ+o(8‘ )
2 2 2 ‘
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) T~ — Z3x + 1. O = ~x = =~
Crf w. s ) — ]( -

7. Haiitu @yHkuuto I'priHa KpaeBoi

15
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sagaun 4=/ (x), u(0) =1 u(l)=0

Kpurtepuu olieHUBaHUs KOHTPOJIBHBIX paboT Nel - Ned.

«OtmmunHo» (5 6anioB) — cTaBUTCS 3a paboTy, BBITIOJHEHHYO TIOJTHOCTBIO 6€3 OIMO0K U
He/I0UETOB — BHICOKHU ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

«Xoportio» (4 6ansma) — craBUTCS 3a pabOTy, BBIMOJIHEHHYIO IMOJIHOCTBIO, HO TIPH
Ha/IMUMK B Hell He Oosiee OHOM OIIMOKY M OZHOTO HeJoueTa, WK He Oosiee TpeX HeJJOUeTOB —
TIPOZIBUHYTHIN YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIUH.

«¥Y moBneTBopuTe/bHO» (3 Oasia) — cTaBUTCS 3a paboTy, e 0OYYaroIMIACS TTPaBUTBHO
BBITIO/THU/T He MeHee 2/3 Bceli paboThl — 6a30BbIi ypOBeHb CHOPMUPOBAHHOCTH KOMIIETEHITHH.

«HeypnoBnetBopurenbHo» (0 6anmoB) — craBUTCS 3a paboTy, eCM YKMCIO OMIMOOK U
HEJJ0YeTOB IPEBBICK/I0 HOPMY [/l OLIEHKM «3» WM MPaBU/ILHO BBLIOJHEHO MeHee 2/3 Bceit
paboThI — KOMIIETEHLIMS He COPMHUPPOBaHa.

1.2 Cniucox BonpocoB M (WiK) 3afiaHUM /IS TIPOBe/IeHNs POMEeXYTOUHOH
aTTecTaluu

CnucoK BOIIPOCOB K 3a4eTy:

3aueT BBICTaBJISIETCA [10 UTOTaM TeKYLL[el aTTeCTaluu.

WtoroBasi onjeHka no aucuurinHe «uddepeHiuanbabie ypaBHeHUs» (GOPMUDPYETCS B
JiBa oTara.

[TepBbIit 3Tan — orjeHWBaHHEe PabOTHI CTyZieHTa B TeueHWe W3yueHWsl Kypca Ha OCHOBE
KOHTPOMBHBIX pabor Ne 1 m Ne 2. Ecim Ha 3TOM 3Tarie BCe aTTeCTAl[MOHHBLIE 3a/laHUS
BBITIOJTHEHBI B CPOK W CpeJHUM Oasl 3a TeKyL[yl aTTecTaluio Oosibllle WM PaBeH TPEM,
CTYJIEHTY MOXKeT OBITb BBICTaBJIeHa OlleHKA «3a4TE€HO0» aBTOMATOM JJOCPOUHO — KOMIIETEeHIIUs
chopmMHppoBaHa 1o KpaiiHe Mepe Ha [TOpPOTOBOM YPOBHe.

Bropoti 3Tan — rnpoBezieHre 3aueTHOM paboThI. [I/1s1 TIO/TyUeHUs TTOJIOXKUTE/TLHON OIIeHKH
CTYZeHT ZI0/KeH BBITIOJTHUTD BCe KOHTPOJIbHBIE PA0OTHI Ha TOJIOKUTETBHYIO OLIeHKY, BO3MOXHO
He MOJTHOCTBIO B CPOK. IIpy BBIMOTHEHWH 3TOT0 YCIOBUS CTYAEHT T0J/y4aeT OLIeHKY «3auTeHO0»
— KomrneTeHLMs1 cOpMHUpPOBaHa 1o KpaliHe Mepe Ha [IOPOrOBOM ypPOBHe.

OueHKa «He 3auTeHO» BBLICTAB/SETCS CTYAEHTy, KOTOpPbId He CIpaBUWICS

C KOHTPO/IbHbIMU paboTamut Ne 1 1 Ne 2 — KOMIIeTeHI[UsI He chOPMHUPPOBaHa.

CnuCoK 3aJjaHuH K 3K3aMeHy

OK3aMeH 3aK/IH0uaeTcsi B PACKPBITHU 2-X TEOPETHUECKUX BOMPOCOB W PELIeHWH 3a/jauu
10 TeMaM B PaMKaX JUCIUIIMHBI. 3a/laHUs] aHAJIOTUYHBI TeM, KOTOPbIE /Ial0TCSI Ha KOHTPOJIbHBIX
pabotax Ne 1 - Ne 4.

CnucoK BOMPOCOB K ’K3aMeHYy:

1. Tlonstue auddepeHLManbHOTO ypaBHeHus. Ilpocteiiiive BuAbl AUQdepeHLIManbHbIX
ypaBHeHU! TepBOro mopsiika (C pa3jensioliUMUCS TepeMeHHbIMUA, OJHOPOAHbIe, B
nosiHbIX Auddepenuyanax, bepHynnu v PUKaTTH) U MeTO/bI UX peLleHus!.

2. JluHenHble ypaBHeHus 1 nopsgka. MeTo KOMIUIEKCHBIX aMILIUTYA,.
3. JluHeliHble ypaBHeHus 1 nopska. MeTo/ HeonpeZie/ileHHbIX KO3((ULMEHTOB.
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10.

11.

12.
13.

14.
15.

16.

17.
18.
19.

20.

21.
22.

23.
24,
25.
26.
27.

28.
29.

30.

VHTerprpoBaHue JTMHENHBIX OJHOPOJHBIX YpaBHeHWH ropsika n (cjiyudail MpoCcThIX
KOpHeQl).

VHTerprpoBaHue JIMHEHHBIX OJHOPO/IHBIX YPaBHEHUH MopsiKa N (C/Iyyaii KpaTHBIX
KOpHel).

VHTerpyvpoBaHue JIMHEWHBIX HEOJHOPOJHBIX ypaBHEHMW TIOpsiiKa I
Merto/ Heorpeie/leHHbIX KO3(Q(MULIMEHTOB ¥ KOMILJIEKCHBIX aMIUIUTY/,.

VHTerprpoBaHue JIMHENMHbIX HEOJHOPO/JHBIX ypaBHeHUW mopsjka n. MeTtos Bapuauuu
TIPOW3BOJIbHBIX OCTOSIHHBIX.

OpHOpO/iHbIE CHUCTEMBI TMHENHBIX Ar(depeHMaTbHBIX YpaBHEHUM C TTOCTOSIHHBIMU
KO3(pULIeHTaMH.

VHTerprpoBaHue TMHENHbIX HEOJHOPOHBIX CUCTEM C MOCTOSIHHBIMU KO3(durIjeHTaMu.
Metog Heorpeie/ieHHbIX KO3()(ULIMeHTOB U KOMITJIEKCHBIX aMIUIATY .

TeopeMa CylleCTBOBaHUS ¥ eJUHCTBEHHOCTH Ji/Is1 Hava/IbHOM 3aiaun Koy B ciiyuae
ypaBHeHus epBoro nopszaka. Meroz I1ukapa.

Teopema cy1jecTBOBaHHS U €IMHCTBEHHOCTU pelleHrsI HauaabHOW 3afauv Komm fss
JIMHEUHBIX CHUCTEM.

[TpUHLMI CKUMAFOIIX 0TOOPayKeHUH.

TeopeMa cy1iecTBOBaHUs M €IMHCTBEHHOCTH [I/I1 HAYa/IbHOU 3a/1aum Kol B ciiydae
HOPMaJIbHOW CUCTEMBI.

[TpomomkaeMocTh pelieHn# A depeHLMaNbHbIX YPaBHEHU.

3aBUCUMOCTH peliieHU AuddepeHIMaTbHBIX YpaBHEeHUH OT MTapaMeTPOB U HauaIbHbIX
YCIOBUM.

AcuMnTOTHKA pelileHnit AuddepeHIMaNbHbIX YpaBHEHUH 110 MajoMy lapaMeTpy
(perynspHbIM Ciydan).

OO01mue cBOMCTBa CUCTeM JIMHEHHBIX A depeHIaibHBIX yPaBHEHHH.
dyHpaMeHTa/IbHasi MaTpULa IMHEMHOM CHUCTeMbl, ee CBOMCTBA.

PertieHrie HEOJTHOPO/IHBIX CHUCTEM JIMHENHbBIX AuddepeHIMalbHbIX YpaBHEHUH MEeTO0M
Bapyalvy IMPOU3BOJIbHOM MOCTOSIHHOM.

Onpepenurtens BpoHckoro u ero cBorcTBa. JIMHelHast 3aBUCUMOCTb Y HEe3aBUCHUMOCTh
(byHKLIMHI.
®opmyna OcTporpazckoro-J/Inysuis.

@OyHKIUK OT MaTpUl], MaTpUuHasi 3KCIIOHeHTa. CriocoObl TOCTPOEHHsT MaTPUYHOM
5KCIIOHEHTHI.

Teopema 00 o1jeHKe MaTPUYHOM IKCITIOHEHTHI.

Mertoz masioro rapametpa. O611iast cxeMa MPUMeHeHUsT MeTo/ja ¥ TIPUMeDPBI.
YcroiunBocTb. OrnpeeneHusi, reOMeTPUUeCKH CMBIC/ MOHATHS YCTOMUUBOCTH.
Teopema JIsimyHOBa 00 YCTOMUMBOCTH T10 TT€PBOMY TIPHUOJTHYKEHHIO.

Oyukiuu JlsmyHoBa. Teopemsl JIsimyHOBa 00 yCTOWYMBOCTA M aCUMITTOTUYECKOMH
YCTOUUMBOCTH.

Teopema YeTaeBa 0 HEYCTOWUMUBOCTH.

TpaekTopuM B OKPECTHOCTHM TOYKM TMOKOs. Turbl Todyek MOKosi. a3oBbiii MOpTpeT
JIMHEMHOU CUCTeMBI Ha IIJIOCKOCTH.

YCTOWUYMBOCTD pelleHu CUCTeM JIMHEeNHbIX JuddepeHIMaTbHbIX YpaBHEHUM C
MOCTOSIHHBIMU KO3 duiimenTamu. Kpurepuii Payca - I'ypBulla, UaCTOTHBIM KpUTepuid
MuxaiisioBa.
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31. JIuneiiHble AudQepeHLManbHble YpaBHEHUS C TePUOAUYECKUMH KO3 (PULIieHTaMu.
Martpuija MOHOAPOMUH, MYJIbTUTI/IUKATOPHI.

32. Teopema Pioke.
33. Metoj, ycpegHeHus.

34. TIlepsbi unrerpan. [Ipumeps!. [IoHWKeHNe NOpsigKa CUCTEMBI C TIOMOLLBIO ITePBBIX
WHTerpasioB.

35. Kpaessble 3asaun. [TocTaHOBKa U (pr3nueckoe cojiep’kaHue.
36. HeogHopopHbie KpaeBbie 3aziaur. @yHKUUs ['prHa.

37. KonebaresnbHasi TIOTepsi YCTOMUMBOCTH COCTOSIHWEM paBHOBecHsi. BO3HMKHOBeHHe
MePUOUYECKUX PelleHUH.

Kputepuu olLieHrBaHUs 5K3aMeHa:

«2» - ni1oxo(komnemeHyusi He c(hopMUPOBAHQ):

TeopeTnyeckuid BOTIPOC: CTY/IEHT He pacKpbUl TeOpeTHUeCKHi BOIPOC, Ha 3aj/jaHHbIe
3K3aMeHaTopaMH BOIPOCHI He CMOT /1aTh Y/IOBJIETBOPUTE/IbHBINA OTBET.

[TpakTHUYecKuii BOTIPOC: CTYJEHT He TIOHST CMBIC/Ia TeKCTa (3a/jauu), He CMOT BBITIOJTHUTD
3afaHus. Ha 3aziaHHble 5K3aMeHaTOPOM BOTMPOCHI OTBETW HeYZOBJIeTBOPUTE/NbHO, He
MPOZIEMOHCTPUPOBa CHOPMUPOBAHHOCTh TPEOYIOLUXCS [I/Is1 BLITIOJTHEHUS 3a/laHUM 3HaHUM U
YMeHUH.

«3» - yooenemeopumenbHO(KoMnemeHyusi C(hpopMupo8aHa Ha NOPO20BOM YpPOBHE):

TeopeTrnyeckuid BOIpPOC: CTYJEHT CMOT C TIOMOILLbIO JIOTIOJIHUTE/BHBIX BOIPOCOB
BOCTIPOM3BECTH OCHOBHBIE TIOJIOKEHUSI TeMbl, HO He CyMeJ TIPUBECTH COOTBETCTBYIOIIVE
TIpUMephI UK apTyMeHThI, TIOATBepXK/Iatoliiie Te UK UHbIe TI0JI0XKeHUS.

[TpakTUyecKuii BOMPOC: CTYJEHT TOHS/ CMBIC/ TeKCTa (3afiaud), HO CMOT BBITIOJTHUTD
3a/laHye JIWIIb 110C/Ie JOTOTHUTEebHBIX BOMPOCOB, TPe/I0KeHHBIX 3K3ameHaTopoM. [Ipu 3Tom
Ha TIOCTaBJIeHHbIe 3K3aMEeHaTOPOM BOIPOCHI He BIIOJIHE OTBETWU/ TIPaBUIBHO U TIOJIHO, HO
MO/ITBEPAU/I OTBETaMH IMOHUMaHHe BOTIPOCOB U TMPOJIeMOHCTPUPOBAJI OT/ie/IbHbIe Tpebyrolyecs
TSI BBITIOTHEHUS 3a/]JaHUM 3HAHUS U YMEHUSI.

«4» - xopowo(komnemeHyusi c(hpopmMuposaHa Ha NPoOBUHYMOM YpOBHe):

TeopeTnueckuii BOMpPOC: CTYAEHT (He [OmMycKash OLIMOOK) TIPaBUIBHO W3/I0KHIT
TeopeTUYeCKUid BOTIPOC, HO HeIOCTaTOYHO TOJTHO WA AOMYCTH/ He3HauuTeIbHble HETOYHOCTH,
He MCKaXkalolllhe CyTb TIOHSTUM, TeOPeTUUeCKUX TOJIOXKEeHUM, TPaBOBbIX M MOPA/bHBIX HOPM.
[Tpumepsbl, MpUBe/eHHbIe yUeHWKOM, BOCIPOM3BOZAWIM MaTepwan yueOHUKOB. Ha 3amaHHBIe
3K3aMeHaTOPOM YTOYHSIOLL[He BOIIPOChI OTBETU/I IIPAaBUJIbHO.

[TpakTHYecKuii BOMPOC: CTYZEHT TOHST CMBIC/T TeKCTa (3a/jauu), TIpe//Io>KeHHbIe 3alaHust
BBITIO/IHWA/ TPaBW/IbHO, HO HEJOCTaTOYHO MOiHO. Ha 3ajjaHHble 5K3aMeHaTOpOM BOIPOCHI
OTBETWI TIpaBUBbHO. [IposiBU HeOOXOAMMBIM YpOBEHb BCeX TPeOYHOIUXCs /il BBITOTHEHUS
3a/laHMM 3HaHUU U YMEeHUM.

«5» - omauuHo(komnemeHyusi chpopmMupo8aHa Ha 8bICOKOM YpOBHe):

TeopeTryeckuid BOMPOC: CTY/I€HT TOJIHO Y TIPaBUIbHO U3/I0XKW/I TeOpeTHYeCKUid BOMpocC,
nipuBes1 COOCTBeHHbIE TTPUMEPHI, PAaBUIbHO PACKPHIBAIOIIMe Te WM WHbIe TIOJIOXKEHUs], Cesias
000CHOBaHHBIN BLIBO/;

[TpakThueCKuil BOMPOC: CTYJEHT TOHS/ CMBICA TeKCTa (3a/lau), TOJIHO U MPaBUIbHO
BBITIO/THU/T TIPE/I/IOXKEHHBbIE 3a/laHMs], TIPOSIBUT BBICOKUM YpPOBEHb BCeX TPeOYIOIIUXCA [Jis
BBITIO/THEHUS 3a/]aHWI 3HAHUMN U YMeHU.
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Tect AJIA CAMOIIPOBEPKH 110 pe3y/ibTdTaM 0CBO€HHUA JUCHHUII/TUMHbI

IIporepka copmuporanHocTH KomnereHuH OTTK-1

3aganue 1. Onpejenure THII Kaxa0r0
U3 JIAHHBIX YPABHECHMI:

1) y=2+sin>;
X X
2) V+y-xy’=0;

3) xly? —4)dx+ydy=0;

=arcsin x.

4) y'+——

1—x

BapuanTtsl 0TBETOB:

A) YPaBHEHHE C pa3/Ie/IsOLHMHCH
nepeMeHHbIMH;

b) OAHOPOIHOE ypasHEHHE [EPBOro
nopsAjKa;

B) /IHHEiHOE YPaBHEHHE NEPBOro
HNopAzAKa;

I') ypasHeHue bepHymim.

3apanue 2. ConocragbTe ypaBHEHHS
BTOPOTO NMOPALKA H CHOCO0BI HX
peLeHHs.

)2y -(y) =0;
2) y"=2sin xcos x—sinx;
3) 3yy' =Ty " =0.

Bﬂ]] HAHTHI OTBETOB:

MoCNCa0BaTEIbHOEC HHTCTPHPO-
BaHHe o0enx vacTei YPaBHCHHA,

B) noxcranoska y = z{x), y"=z(x);

A)

dp
dy’

B) noxcranoska ¥ = p(y) ¥"=p

3apanue 3. Ykamure QyHkuuio,

ABAAKIYHICA PEIIEHHEM YPABHEHHA
dx
ydy=———.
2(x+1)

Bﬂ.]] HAHTHI OTBETOB:

A)y=e";
B) y=2;
|
B) y=—:
x+1

Dy =/In(x+1).
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3ananue 4. PelueHnsMu ypaBHeHHs
Y =2(x+1)+e"
ABNAIOTCA (YHKIHH ..

v =

BapuauTsl 0TBeTOB: (YKakuTe ABa
OTBeTa)

{_t+ 1)3
3

+e" +Cix+C,;

(x+1P +e* +Cx+C,;

By y
B) v= P +e"+Cix+C,;

3
X ;
=, +x +e* +Cx+C,.

3apanne 5. Cpean nepeuyHcIeHHbIX
3ana4 «3anadeid Komm» spnsercs ...

3ananue 0. VkakuTe ypaBHEHH,
pEIleHIs KOTOPBIX MOMHO HAliTH ¢
MOMOLIBK METO/1a BAPHALIUA MPOH3-
BOJILHEIX [TOCTOSHHBIX.

Bﬂpl[ﬂ HTBI OTBETOBE.

o xpy =1-x7;
T
o ydx +ctg xdy =0, ‘[5} =-1:

o y'=3y-1;
o (yF +(y) =1, y(0)=1, y(1)=2.

BapuanTs! 0TBeTOB:
(YKaKHTE HE MEHee JBYX OTBETOR)

R y' -4y +3y=¢€"";

B) y"—9y + 20y = x" cosx;
B) 2y"—y+1=0;

B y +y=0.

3ananune 7. OyHIaMeHTAIbHAS
CHCTEMA PELIEHHIT YPaBHEHHS
y +4y +20y =0 umeer Buj ...

BapuaHTsl 0TBETOB:
A) yy=cosdx, y, =sindx;

2x

—2x :
B n=e yy =
-2 = .
B) ¥, =€ cosdx, y, =€ sindx;

D y=e?,y-=1.

3aganue 8 [lano muddepenumans-
HOE€ YpaBHEHHE TPEThEro Mopsjika

¥y +y =2y =0.

KopHsiMu ero xapakTepucTHYECKOTO
YPaBHEHHS ABJIAIOTCA ...

3ananne 9. Ykaxure BHI 4aCTHOTO

peuierns HeoaHopoaHoro auddepen-
IIMANTEHOTO YPaBHEHHs Vv +6y =5x.

VKaxkHuTe 0TBETHI:
A=

BapuaHThI 0TBeTOB:
s (Ax + B)x:
B) y= {Ar+B)e—§I :
B) y=Ax+B;

P y=Ax.
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3aganmne 10. Pemunre cucremy

JuddepeHIHANTEHBIX YPaBHEHHI

x=2x+ v
¥y =3x +4y.
3apanmnel 1 ConocraBsTe Kammo-

my auddepennHanbHOMY ypaBHe-
HHIO COOTBETCTBYIOLIHIA criocod
pelcHHS:

1) j|,-"',1'2—x2 —}'2 =1):
2) Y =x"+e"+2;
3) sin’xy =1;

4) ¥ =3xy+x.

3ananue 12 Yacrroe peinenue
nuHeitHoro AHddepeHIHATEHOTO

JanumuTe NoJHoe pelueHHe

BHPEEHTH OTBETOE:
A) pasacicHHE NEPEMCHHEBIX, 3dTEM —
HHTETPHPOBAHHC,

B) noncranoska ~ =1(x):
X

B) noacranoska y = u(x)v(x);

1") NoCACOORATCIAEHOC HHTCTPHPORBAHHE.

BHPHEHTH OTBETOB:

ypaBHeHHs A) Y. =xAcosx; B)y,=Acosbx+ Bsinbx;
v =12y"+36y =24cosx _
B) y,=xAcosx: P)y,=Acosbx+ Bsinx.
HMeeT BHJ ...
IIpaBuIbLHBIE 0TBETHI
Bonpoc Ne | BapuaHt Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
oTBeTa oTBeTa OTBeTa
1 1b 5 b 9 A
2T
3A
4B
2 1b 6 A, b 10 Ay = LA =9,
2A 1
3B h‘j_ = (_1) ¥
_ (1
hy = (3)
x — E 1 5t
(}F) = (e (__1) + C,e (
3 r 7 B 11 1b
2
3A
4B
4 r 8 Ay =-2, 12 r
.A-z = l:',
Ay =1.
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Kakzipiii IpaBUWILHBIN OTBET OljeHUBaeTcs B 1 6asi.

Howmep 3aganust | MakcumasibHOe urcio 6asiioB 3a 3a/ilaHuye
3aganue 1 4
3agaHue 2 3
3aganus 3-10 1
3aganue 11 4
3aganue 12 1

HabpanHoe kommyecTBO 6anioB oT 18-20 cooTBeTCTBYeT (hOPMUPOBAHHIO TTPOBEPSIEMOMA
KOMITETEHIIUM Ha BBICOKOM ypoBHe, 15-17 6asioB — Ha Mpo/[BUHYTOM YpoBHe, 10-14 GanioB —
Ha ITOPOrOBOM YpOBHe, MeHee 10 6anioB — HKe TIOPOTOBOTO YPOBHSI.

2. [TepeuyeHb KoMMeTeHIU, dTanbl ux ¢GopMUpoBaHMus,
onuCcaHUe MoKa3artesieil U KpUTepHeB OLeHUBAaHUA KOMIIETeHIMH Ha Pa3/IMUHbIX
jTamnax
ux (h)opMHPOBaHUSI, ONMCAaHHEe KA/IbI OI[eHUBaHUS

2.1 Illkana oneHUBaHUsA C()OPMHUPOBAHHOCTH KOMIIETEHI[UI U ee ONHCaHue

OueHuBaHue ypoBHA C(OPMUPOBAHHOCTM KOMIETEHLIMM B TIPOLeCCeé OCBOEHUS
JIVCLUTUIMHBI OCYILIeCTB/ISIETCS T10 C/leAiyIoliljeli TpeXypOBHEBOMH IlKase:

IToporoBeiii ypoBeHb - TpeAriojiaraeT OTpPaKeHWe TeX OXKUJAaeMbIX pe3y/bTaToB,
KOTOpbIe OTpeJe/sioT MHUHUMA/bHbIM HAabop 3HaHWMW W (WIM) yMeHWM U (WIH) HaBBIKOB,
TOJIyUeHHBIX CTY/IEHTOM B pe3y/bTaTe OCBOEHUs AUCLUIUIUHLI. [loporoBbiii ypoBeHb SIBASETCS
o0si3aTe/IbHBIM YPOBHEM i1 CTy/leHTa K MOMEHTY 3aBepIeHWss WM OCBOeHUs JIaHHOU
JUCLUTUIAHBI.

IIpoaBHHYTHIN YyPOBeHbB - TIPeAToiaraeT CriocOOHOCTb CTy/IeHTa UCI0/b30BaTh 3HAHWS,
yMeHUs], HaBbIKU U (W/IU) OTIBIT [IesATeTbHOCTH, TI0JyueHHbIe TMPHU OCBOEHUU JUCLUTUIUHBI, AJis
pellieHus1 TIpodecCUOHaMbHBIX 3a7au. IIpOABUMHYTBHIM YpOBEeHb TPEBOCXOAUT  TOPOTOBBIM
yYPOBEeHb 110 HECKOJIbKUM CYII[eCTBeHHbIM TIPU3HAKaM.

BbIicoKHii YpOBeHb - TIpe/roJiaraeT CIIOCOOHOCTb CTYZieHTa MCII0/Ib30BaTh MOTEHIHA
VMHTETPUPOBAaHHBIX 3HAHWH, YMeHUWH, HaBBIKOB U (W/TK) OTbITA AeSITeTbHOCTH, TIOMYUYeHHbBIX MPU
OCBOEHWU /IMCLUIUIMHBI, [Jii TBOPUECKOTO pellleHWss TpOeCcCHOHANbHbIX 3aflauy U
CaMOCTOSITE/ILHOTO TIOMCKA HOBBIX TIOJXO/I0OB B WX peIIeHWH IyTeM KOMOWHUPOBAaHUS U
WCTIONIb30BAHUSI M3BECTHBIX CTMOCOOOB peIlleHrs] TPUMEHUTENbHO K KOHKPETHBIM YC/IOBHSIM.
Bbicokuii ypoBeHb TTPEBOCXO/IUT MIOPOTOBbIN YPOBEHB 110 BCEM CYII[eCTBeHHBIM MPU3HAKaM.
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2.2. [TepeueHb KOMIIeTEHIHI, 3Tanbl UX (JOPMUPOBaHUSA, ONIUCAHHE NOKa3aTe/lell U KpUTepueB OLleHUBaHHs KOMIIeTeHIIUH Ha Pa3/IMUHbIX
jTanax ux (popMupoBaHUsA

JTansl ITIkana ¥ KpUTepuH OLleHUBAHMSA
¢opmu- IMokasaTeau KOMIIeTeHLMI Ha Pa3/INYHBIX 3Tanax ux
KoMIe- | d>opMa KOHTPOJIA | popanus Ol{eHHBAHHS ¢dopmupoBanus
TeHI[UH (Ne Temb1 IToporoBbiii . Bbicoknii
(pa3pesna) YPOBeHb TIpopBUHYTHIH yPOBEHE YPOB€Hb
Oo6menpodeccnoHa/IbHbIE KOMITETEHI[UH
OIIK-1 | KonTposnbHas 1-11 3HaTh: 1. 3HaHMe NOCTaHOBKK | 1. 3HaHHWe MTOCTaHOBKH 1. 3HaHMe MOCTaHOBKU
pabora Nel-4, - TIOCTAHOBKY 3a/a4yu 3agaun Komm s 3agaun Komm s 3azaun Komm ais
3auer Komm anis IuddepeHLaTBEHBIX IuddepeHLIMaNbHBIX IuddepeHLIMaNTBEHBIX
JK3ameH IuddepeHLIManbHbIX YpaBHEHUH U CHUCTEM, YpaBHEHUH U CUCTeM, yPaBHeHUH U CUCTeM,
ypaBHeHWH U yCJIOBUM YCJIOBUM CyI1leCTBOBAHHUSA U YCJIOBUH CYIL|eCTBOBAHUS U
CHUCTeM; CyLIIeCTBOBaHUS U eIMHCTBEHHOCTH pelLleHus eIMHCTBEHHOCTH PelleHus
- YCII0BUS €/IMHCTBEHHOCTHU 3agaur Komm u 3azaun Ko u
CyLL|eCTBOBaHUS U peleHus 3a/jaun BOCIIDOM3Be/ieHre OCHOBHOM | BOCIIpOM3Be/leHue
eIMHCTBEHHOCTH Komrm. YacTU MaTeMaTHUeCKHuX B TIOJIHOM 00BbeMe
peLeHust 33/jaun paccy’KAeHuM B TipoLiecce MaTeMaTU4YeCKUX PacCy KIeHui
Koum. B TpoLjecce J0Ka3aTelbCTBa

— OCHOBHBIE TTOHSITHS,
TeopeMbl U ypaBHEHHS;
- CBOMCTBA pellieHui
JINHENHBIX yYpaBHEHUH

Y CUCTEM
nuddepeHIATBHBIX
ypaBHeHUH;

- METOABI pelleHus
IuddepeHLaTBHBIX
ypaBHeHUH;

- MEeTO/jbl MCC/IeJ0BAHUS
YCTOUUMBOCTH.

Ymertn:

- HaxouTh 00IIIee
peliieHre
IuddepeHLaTbHBIX

2. HaxoxzeHue ob1iiero
pelLeHus
IuddepeHLIaTBEHBIX
ypaBHeHU#. YMeHue
craBuTh 337auy Ko
Jib) i1
muddepeHIanbHbIX
ypaBHEHHH 1 HaXO[JUTh
ee pelleHUe.

3. BocripoussesieHue

[lOKa3aTebCTBa TEOPEM.
2. Haxoxaenue o0111ero
peleHus
nuddepeHITMATBEHBIX
yPaBHEHUH U CUCTEM
IuddepeHLIMaNTbHBIX
ypaBHEHU. Y MeHHe

CTABUTH 3a/javuy Komm AJid

nuddepeHLIMaNTBEHBIX
YPaBHEHUH U CUCTEM,
HaXO/IUTh ee pellleHue.

TeopeM.

2. HaxoxeHue ob1iero
pettienust fuddepeHIIMATBHBIX
ypaBHeHH U CHCTEM
IuddepeHLIMaNTBEHBIX
ypaBHeHHH. YMeHre CTaBUTh
3azauy Koy st
IuddepeHLIMaNTBEHBIX
YPaBHEHUM U CUCTEM,

HaXOJUTh ee pelleHye.
Bocripou3sBeseHue B TIOJTHOM
o0bemMe MaTeMaTUYeCKUX
paccy>x/ieHui B Ipoliecce
TIOCTaHOBKU U peLleHus 3a/jauul.
3. BocripousBesieHue OCHOBHBIX

ypaBHEHUN U




ypaBHEHU;

- CTaBUTbD 33/lauy
Koum s
IuddepeHLIMaTBEHBIX
ypaBHEHU# U CUCTEM
nvddepeHLIATBHBIX
ypaBHEHUH W HaXOJUTb
ee peLleHye.

- KaUeCTBEHHO
HCCIIeI0OBaTh
muddepeHLaIbHbIE
ypaBHEHHS;

- BBIYUCJIATD
MIPOU3BO/IHBIE pelleHn
TI0 TTapameTpam 1
Haya/IbHbIM /JaHHBIM;

- CTPOMTB [i151
ypaBHEHUH BBICIINX
TIOPSIZKOB
5KBHBa/IEHTHbIE UM
CHUCTEMBI;

- ACCJIe/IOBATh
YCTOMUHBOCTb T10
orpe/ie/ieHHI0, MeTO/IOM
¢byHkuuit JIsmyHoBa, ¢
TOMOII[BIO TEOPEMBI 00
yCTONUMBOCTH T10
MepBOMY
NpUODKEeHHIO;

- HAXOZIUTb pelleHne
KpaeBbIX 3a/1a4 JJist
IuddepeHLMaTBHBIX
ypaBHeHHH.

Bnasers HaBbIKaMHu:
— HaBbIKaMHU

peleHust HayYHbIX U

OCHOBHBIX IOHSITH,
TEopeM U
ypaBHEeHUH, Ux
WHTepIpeTaLys.

4. BocripousBeieHre
OCHOBHBIX METO/IOB
pelleHust
IrddepeHIaNTbHbBIX
ypaBHEHU U
CUCTEM
nrddepeHIaNTbHBIX
ypaBHEeHU.

5. 3HaHue
onpeJeseHus,
reoMeTpUYecKoro
CMBIC/Ia TIOHSTHUS
YCTOMUMBOCTU U

MEeTO/I0B UCC/Ie/I0BaHuSs.

3. BocripousBenenue
OCHOBHBIX ITOHSTHH, TeOpeM
Y MaTremMaTu4ecKux
paccy>kJileHUM B MpoLjecce UxX
BbIBOZa. Bocnipoun3se enuve
ypaBHEHUH, UX
VHTepIipeTaLys U yMeHHe
BBITIOJTHUTH OCHOBHYIO UacThb
MaTeMaTUYeCKUX BbIK/IaZloK B
WCC/e/I0BaHUN
muddepeHLIMaNTBEHBIX
yPaBHeHUI.

4. YMeHUe pellaTh
muddepeHLuaNTbHBIE
yPaBHEHHUS U CHCTEMBI,
BBIUMC/ISIT IIPOU3BO/HBIE
pelLleHwH 110 rapaMeTpaM U
HayvabHbIM JaHHBIM.
[MocTpoenue 151 ypaBHeHUH
BBICIINX [TOPSIZIKOB
9KBUBA/IEHTHBIX M CHCTEM.
BrinosiHeHe 0CHOBHOM
YacTH MaTeMaTHuecKux
BBIK/IAZIOK U
BOCIIPOM3Be/ieHHe 6a30BbIX
paccy>k/IeHUH B TIpoLjecce UxX
BBIBOZIA.

5. YMmenue ucciieoBath
YCTONYHBOCTD T10
oIpefie/IeHHI0, MeTO/|0M
¢byHkuuii JIsmyHoBa, €
TIOMOIIIBI0 TeopeMbI 00
YCTOMUMBOCTHU TIO TI€PBOMY
npub/MKeHto. BeimonHeHne
OCHOBHOH 4acTH

TIOHSTUM, TEOPEM U
MaTeMaTUYeCKUX PacCy>KIeHUH
B TIPOLIeCCe WX BBIBOJIA.
BrinosHeHNe B TIOJTHOM
o0bemMe MaTeMaTUYeCKUX
BBIK/I/IOK B UCC/IeZIOBAaHUN
nrddepeHIMATBEHBIX
ypaBHEHUH.

4. YMenue peliarb
muddepeHIMaIbHbIE YDaBHEHUS
Y CUCTEMBI, BBIYUC/IATh
TIPOU3BOJHLIE PeLlIeHuH 110
rapamMeTpaM U HayajibHbIM
nanHbM. [TocTpoenue fiyis
ypaBHEeHHWH BBICILIUX TIOPSJKOB
5KBUBA/IEHTHBIX M CHCTEM.
BeimosnHeHve B omHOM o6beme
MaTeMaTU4YeCKHX BbIK/IaZIOK U
BOCITPOM3Be/ieHre 0a30BbIX
pacCy>kK/IeHUM B TIPOL[eCce UxX
BbIBOJIA.

5. ¥YMeHue vccieoBaTh
YCTOHUHBOCTD TI0
oTipe/ie/IeHHI0, METO/[OM
dyHK1Mit JIsmyHoBa, C
TIOMOIIIBIO TeOpeMbI 00
YCTONYHMBOCTH T10 ITIEPBOMY
npubmKeHuto. BoirnosiHeHne
B

M0JTHOM 0OBeMe
MaTeMaTHYeCKUX BBIKIAZ0K U
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MIpaKkTUUeCcKuX 3ajau
InddepeHLaTbHBIX
ypaBHEHHH.

6. [TocTaHOBKa KpaeBbIX
3ajau U (husnuvecKoe
cofiepyKaHue.

MaTeMaTUUeCKUX BBIKIaJJOK U
BOCITPOU3Be/ieHHe 0a30BbIX
dbu3nueckux u
MaTeMaTHYeCKUX

paccy K[eHui B mpoLecce
pellieHus 3a/au.

6. YMeHHe HaX0IUTh
pelLieHre KpaeBbIX 3aJau JJIst
nmuddepeHIaTbHBIX
ypaBHeHui. BoinosiHeHNe
OCHOBHOM 4aCTH
MaTeMaTU4YeCKUX BBIK/IaZOK U
BOCITPOU3BeZieHre 6a30BbIX
paccy>k/ieHu B Tporjecce
peLIeHusl.

BOCTIpOM3BeZieHre (DU3UUeCKUX
Y MaTeMaTH4eCKuX
paccy>kJieHuii B Tiporjecce
pelLleHus 3a/1ad.

6. YMeHUe HaxO[UTh pellieHne
KpaeBbIX 3a/iau JI/ist
muddepeHIaTbHBIX
ypaBHeHuH. BrimnonHeHve B
I0/IHOM 00BemMe
MaTeMaTUYeCKUX BBIK/IAZI0K U
BOCITPOM3BE/IEHHE PACCY KIEeHUH
B IIPOLIECCE PeIleHUs.
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3. MerojuuecKkue peKOMeHJALUH TMpenojAaBaTe/l0 M0 MNpoIeAype OIeHHBAaHUS
3HAHWH, YMeHHUH, HAaBbIKOB M (W/IH) ONbITa JAeATeTbHOCTH, XapaKTepHU3YIOIHX
JTanbI

(opMmupoBaHusa KoMneTeHIMN

Llesbto mpoLieAyphl OLIeHUBaHUS SIB/SIeTCS OMpefiesieHre CTelleHH OB/aJieHUsl CTYIeHTOM
OKU/laéeMbIMU pe3yJsibTaTaMd 00yueHUs (3HAHUSMH, YMEHUsSMHU, HaBbIKaMU U (WIH) OIBITOM
JleATeJIbHOCTH).

[Tpoueaypa olieHVMBaHUsI CTeNEHW OB/aJleHUsl CTY/EeHTOM OKWZAeMbIMU pe3yJ/ibTaTaMHu
00y4yeHUs] OCYIIECTB/S€TCS C TIOMOIIBIO MeTOJMUeCKUX MaTepuasioB, TIpPe/CTaB/eHHBIX B
pa3ziene «TumMoBble KOHTPOJIbHbIE 3aJlaHWsI WM WHbIe MaTepuabl, HeoOX0[uMble /il OLeHK!
3HaHWM, YMEHWM, HaBbIKOB W (WIM) ONbITa [JeATe/JbHOCTH, XapaKTepU3YyHLIUMX STarbl
(hopmMUpOBaHUS KOMTIETEHL[H»

3.1 Kputepuu oneHUBaHHs CTeNE€HH OBJIQ/IeHHs 3HAHUSAMH, YMEHUSIMH, HaBbIKaMH H
(wd) onbBITOM  [IeSITEJILHOCTH, ONpeje/nsiomie YPoBHM  CcHOpMHPOBAHHOCTH
KOMIIeTeHIHH

[ToporoBebiii ypoBeHb (0011[1e XapaKTePUCTUKHN):

BJIaJileHre OCHOBHBIM 00beMOM 3HaHHH T10 TTPOrpaMMe AUCLIUIITUHBI;

3HaHWe OCHOBHOW TePMHUHOJIOTUM JaHHOW 00JIaCTh 3HaHWM, CTHIMCTUUECKH
rpaMOTHOe, JIOTUYeCKW TpaBWIbHOE W3J/I0)KeHWe OTBeTa Ha BOMpOCHl 06e3
CYIIeCTBEHHBIX OILIUOOK;

B/Ia/leHle WHCTPyMEeHTapueM [UCLMIUIMHBI, yMeHWe ero WCIoMb30BaTh B
pellleHrH CTaHJapTHBIX (TUIOBBIX) 3a/ay;

CIMOCOOHOCTh CAMOCTOSITE/ILHO TIPUMEHSITh THUIIOBBIE PEIIeHHs] B paMKax paboueit
MpOrpamMbl JUCLIUILIUHBI;

yCBOEHWE OCHOBHOW JIUTEpaTyphbl, PEKOMEHZOBaHHOW paboueil mporpaMmmoi
JVCLIUTUIHBI;

3HaHHWe 0a30BBIX TEOPHWM, KOHIIMUNA W HalpaB/leHWH TI0 H3ydaeMou
JUCLIATITIVHE;

caMmocTosiTesibHasi paboTa Ha TPAKTUUECKUX U J1abOpaTOPHBIX 3aHATHSIX,
MepuoAnyYeckoe yJacThe B TPYIIOBBIX OOCYXXIEHHWSX, [JOCTaTOYHBLIM YPOBEHb
KY/IbTYDbl UCTIOJTHEHUS 3aZlaHUM.

[TpoBUHYTHINM YPOBEHb (001IMe XapaKTepPUCTHKH):

[IOCTaTOYHO TIOJHble U CHUCTeMaTHU3WPOBaHHbIE 3HaHWS B 00BEMeE MpOrpaMMbI
JVCLIUTLIUHBI;

WCII0/Ib30BaHe  OCHOBHOM  TEPMHHOJIOTMM  JIaHHOM  00/lacTM  3HaHWH,
CTWIMCTUYECKU TpaMOTHOE, JIOTMYeCKU IIPaBWIbHOE W3/I0)KeHHWe OTBeTa Ha
BOIMPOCHI, yMeHHe /leflaTh BbIBO/IbI;

B/a/leHe WHCTPyMeHTapueM [WCLUIUIMHBI, yMeHHe ero WCIOob30BaTh B
pelieHUH yueOHBIX 1 POdecCHoHaNbHBIX 3a/ay;

CTIOCOOHOCTh CAMOCTOSITE/ILHO pellaTh CA0XKHBbIE 3afaud (MpobsieMbl) B paMKax
paboueii MporpaMMsbI AUCLUTIIAHE;

yCBOEHME OCHOBHOM U [IOMOJIHUTE/bHOM JIMTepaTypbl, pPeKOMeHJOBaHHOM
paboueii TporpaMMoi IUCLIUATITMHEI;

yMeHHe OpHeHTUPOBAaThCs B 6a30BbIX TEOPHsIX, KOHLEMLIMSAX W HalpaB/eHUsIX T10
Y3ydaeMoM JAUCLUIIMHE U aBaTh UM CPAaBHUTE/IbHYIO OL[eHKY;

caMmocTosiTesibHas paboTa Ha MPAKTUYeCKUX U J1abOpaTOPHBIX 3aHATHSX, Y4acThe
B TPYTIIOBBIX 00CY>KIEHUSIX, BBICOKHI YPOBEHb KY/IbTYpbl UCITOJTHEHUS 3aJJaHHH.

Bricokuii ypoBeHb (00111 XapaKTepUCTHKH):

cUcTeMaTU3UpPOBaHHbIe, TJIyDOKMe U TIOJHbIE 3HAaHUS TI0 BCEM pasjesiam
JUCLIUTUIHBI;



® TOYHOe WCII0/Ib30BaHWe TePMUHOJIOTHH JAaHHOW 00/1aCTy 3HAaHUH, CTUTMCTUYECKU
rpaMOTHOe, JIOTUUeCKW TpaBU/IbHOE W3/I0’KeHHWe OTBeTa Ha BOIPOCHI, yMeHHe
JlesiaTh 000CHOBaHHbBIE BHIBORI;

® Oe3ymnpeuyHoe BjaJleHHe WHCTPYMEHTApueM [JUCLUIUIUHBI, yYMEeHHe ero
HCII0/1b30BaTh B TIOCTAHOBKE U PellleHUH HayYHbIX U TTPO(deCcCHOHANBHBIX 3a/au;

® CrMOCOOHOCTh CAMOCTOSITE/IBHO W TBOPUYECKH PpellaTh CJAOXKHBIE — 3a/laud
(rpo6siembl) B paMKax paboueit porpamMmmbl AUCLIUTTAHBI,

® T[ofHOe W TAyOOKOe YCBOeHHWe OCHOBHOW U [IOTIOJIHUTEBHOW JINTepaTyphl,
pPeKOMeH/IOBaHHOW paboyeii TporpaMMou AUCLIUATIIMHEI;

® yMeHUe OPUEHTHUPOBATbCS B OCHOBHBLIX TEOPUSIX, KOHLETIIUSIX W HarpaBieHUsIX
0 U3yuyaeMol JUCLUIIMHE U 1aBaTh UM KPUTUUECKYIO OLIeHKY;

® aKTHMBHas CaMOCTOsITe/IbHas paboTa Ha MPAaKTUUECKUX U JTaOOPaTOPHBIX 3aHATHUSX,
TBOpYECKOe yuacTHhe B TPYMIIOBBIX 00CY)KAEHUSIX, BbICOKUIA YPOBEHb KY/bTYPhI
WCIIO/THEHUS 3a/IaHUM.

3.2 OnucaHue nporeypbl BbICTaB/1eHUS OLleHKHU

B 3aBucumoctu oT ypoBHsI copmupoBaHHOCTH KomrieTeHIIMM OITK-1 mo okoHuaHuu
OCBOEHHS AUCLIMIIIMHBI CTYZIEHTY BLICTABJISIETCS OLIeHKAa «OTJUUYHO», «XOPOILIO»,
«YZIOBJIETBOPUTE/ILHO», «HEYOB/IETBOPUTETHHOY.

[TokasaTen ¥ KpUTEPHHU, UCTIO/Ib3yeMble TTPY BLICTAB/I€HUU OLIeHKH MOJAPOOHO OMMCAHBI
B pa3jesie « TUMOBbIe KOHTPOJIbHBIE 3a/IlaHUSI UM WHBIE MaTepuasibl, HeOOX0JUMble [Jisl OL|eHKH
3HaHWM, YMEHHM, HaBbIKOB M (W/IM) OIbITa [JesTeJbHOCTH, XapaKTepU3YIOLUX 3Tarbl
(hopmMUpOBaHUS KOMIIETEHI[W».

Brbicokuii ypoBeHb (hOpMUPOBAHKSI KOMIIETEHLIUA COOTBETCTBYET OLIeHKe «OTIMYHO» 3a
KOHTPOJIbHBIE PAa0OTHI ¥ 3K3aMeHaI[MOHHYI0 PaboTy.

[TpoBUHYTHIN ypoBeHb (POPMHUPOBaHUS KOMITETEHLIMH COOTBETCTBYET OL[eHKe «XOPOLIO»
3a KOHTPOJ/IbHBIE PabOThI ¥ SK3aMeHALIMOHHY0 paboTy.

[ToporoBelii  ypoBeHb ()OPDMHpDOBaHMUSI  KOMIIETEHLIMA  COOTBETCTBYET  OLIEHKe
«y/IOBJIETBOPUTETBHO» 3a CAMOCTOSITe/TbHbIE, KOHTPOJIbHbIe pPabOThI M 3K3aMeHaI[MOHHYIO
pabory.

OLeHKa «OT/IMUHO» BBICTAB/SIETCS CTY/EHTy, Yy KOTOpPOro Kaxjas KOMIIeTeHLUs
(MOJTHOCTBIO WM YaCTUUHO (hopMUpyeMast JaHHOM AUCLMIUIMHON) c(hOpMUpPOBaHa Ha BbICOKOM
yYPOBHe.

O1eHKa «XOpOLIO» BHICTABJISETCS CTYIEHTY, Y KOTOPOrO KOMITeTeHLUs (TI0JTHOCTBIO WIH
YaCTUYHO (popmMUpyemasi JaHHOW JUCLIMIUIMHOM) chopMUpOBaHa He HUXKe, UeM Ha MPO/IBUHYTOM
YPOBHe.

OLeHKa «y/I0BJIETBOPUTE/IbHO» BBICTaB/SIETCSI CTYJ|€HTY, Y KOTOPOTO KOMITeTeHLIUsI
(MOJTHOCTBIO WM YaCTUYHO (popMHpyeMasi JaHHOW AUCLIMIVIMHOM) c(hOpMUPOBaHa He HIXe, ueM
Ha TIOPOTOBOM YPOBHe.

OreHKa «Hey/l0B/IeTBOPUTE/IbHO» BBICTABJISIETCSI CTY/EHTY, y KOTOPOrO KOMITeTeHLUS
(MOMHOCTBIO WM YaCTUUHO opMupyeMasi JaHHOW AUCLIMILIMHON) chOpMHpPOBaHa HIKe, ueM Ha
TIOPOTrOBOM YDOBHE.

OreHKa «3aueT» BbICTAB/SETCS CTYJEHTY, Y KOTOPOro KOMITeTeHLUs (TIOJIHOCThIO WK
yacTUUHO dopMupyeMasi JaHHOW JWUCLUIIMHON) copMHpOBaHa He HUKe, YeM Ha TOPOTOBOM
YPOBHe.

O1jeHKa «He3auTeHO» BBICTAB/ISIETCSI CTY/EHTY, Y KOTOPOTrO KOMreTeHLHsl (TIOJTHOCThIO
WM 4aCTUYHO (hopMHpyeMasi JaHHOM JUCLMIVIMHOW) c(pOpMUPOBaHa HIKe, YeM Ha MIOPOrOBOM
yYPOBHe.
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ITpunoxxenue Ne2 K padoueii mnporpaMMe JUCHUIITHHBI
«InddeperuanbHble ypaBHEeHHA»

METO,Z[I/I‘—IECKI/IE YKa3aHHUA /I CTYAEHTOB I10 0CBO€HHUI0 JUCHUII/ITMHbI

OcHoBHOW  ¢opMOli  K3/I0XKeHUs yueOHOrO MaTepwiaia TIO  AWUCLUILUIAHE
«IuddepentianbHble  ypaBHEHUs» SIBJISIOTCS JIEKLUM, TIDUYEM B JIOCTaTOYHO O0JbIIOM
o0beMe. DTO CBsI3aHO C TeM, UTO B OCHOBe JAWCLUIUIMHBI JIEKUT OCOOBIM MaTeMaTHueCKWi
anmapar, C IOMOLbI0 KOTOPOTO pelIatoTCsl [JOBOJIBHO CJIOJKHbIe W IpOMO3jkue 3azauu. [lo
OOJILIIMHCTBY TeM TMpefyCMOTPEHbl TIPAaKTUUeCKWe 3aHSATHs, Ha KOTOPBIX TPOUCXOAUT
3aKperjieHWe JIeKLJMOHHOIO MaTepuaja IyTeM MpPHMeHEeHUsl ero K KOHKDeTHBbIM 3ajayaM M
0Tpab0TKa HAaBBIKOB PabOTHI C MaTeMaTHUECKUM arimapatoM AnddepeHianbHbIX YPaBHEHUH.

7151 yCriemHoro 0CBOeHUsl JUCLIMIIIMHBI OYeHb Ba)KHO pellleHre JOCTaTOYHO 00JIbIIOro
KOJIMUeCTBa 3a/lay, Kak B ay/JUTOPHH, TaK U CAMOCTOSATEbHO B KauecTBe AOMAIIHUX 3a/laHuil.
[Tpumepbl perieHUst 3a/jau pa30MpPalOTCS Ha MPAKTUUECKUX 3aHATHSX, TIPU HEOOXOAMMOCTH TI0
Haubosiee TPyAHBIM TeMaM TIPOBOZSTCS [IOTIOJIHUTE/bHbIE KOHCY/bTalu. OCHOBHasi 1efb
pellieHUs 3a/lay — [IOMOYb YCBOUTh (PyH/AMeHTa/IbHbIe MOHSATHSI U OCHOBBI ¢ depeHIaTbHbIX
ypaBHeHMH. [/ pelieHrs1 BCex 3a/jau HeOOXOJUMO 3HATh W TIOHUMATh JIEKLIMOHHBIM MaTepHarl.
[TosTtomy B mnpouecce W3y4yeHUs [WUCLMIUIMHBI DEKOMEHJYeTCsl pery/spHOe I0BTOpeHue
TPOMJEHHOT0 JIEKLMOHHOTO MaTepuana. Marepuasn, 3aKOHCIEKTUPOBAaHHBIM Ha JeKLUsX,
HeoOXOoJMMO JioMa ellle pa3 mpopabaTbiBaTh U TIPHU HEOOXOJUMOCTHU JIOTIO/HATL MH(OpMaLveH,
TMOJTyUeHHOM Ha KOHCYJIbTAIUSIX, PAKTUUECKUX 3aHATHUSX WK U3 yueOHOM TMTepaTyphl.

Bosbllioe BHMMaHME [JO/DKHO OBITh y[e/IeHO BBINOJHEHWIO [JoMaliHeld paboTel. B
KauecTBe 3a/laHUM [IJIT CaMOCTOSITe/IbHOM pabOThI ZioMa CTyZeHTaM TIpeJjlaraloTcs 3afiaud,
aHaJIOTUUHble pa300paHHBIM Ha JEKIUSAX M TpaKTUUeCKUX 3aHATUSIX WM HeMHoro bOosee
CJIO’KHBIE, KOTOPBIE SIBISIFOTCS pe3y/IbTaToM 00belHeHNsT HeCKOJIbKUX 0a30BbIX 3a/au.

Jlnsi TIpDOBEPKM U KOHTPOJSE YCBOEHHsSI TeOPeTUYeCKOro Marepuasa, TPHOOpeTeHHbIX
MPAKTUYeCKMX HaBBIKOB pabOThl C ammapaToM JuddepeHNaabHbBIX YPABHEHUH, B TeueHHe
00yueHUs TIPOBO/ISATCS. MEPOTIPUSATHS TEKYILEM aTTeCcTaliy B BU/le KOHTPOJIbHBIX PaboT B 000MX
ceMecTpax W3yueHWs AWUCLUIUIMHBI. Tak>Ke MPOBOAATCS KOHCY/bTal[uM (ITpU HEOOXOAMMOCTH)
1o pa30opy 3a/jaHui, KOTOpPbIe BbI3Ba/IA 3aTPy/JHEHUS.

B KoHILle mepBoro cemecrtpa M3y4yeHMs AWCLMIUIMHBI CTYZEHTHI CAAIOT 3a4eT, B KOHL|e
BCEro Kypca — 35K3aMeH. 3aueT 10 WUTOraM IepBOro CeMecTpa BbICTAaB/SETCS MO WTOraM
KOHTPOJIbHBIX PpaboT. DK3aMeH IPUHUMAETCS 10 SK3aMeHALMOHHBIM OuseraM, KaKAbIi W3
KOTODBIX BK/IFOUaeT B ceOsi /iBa TeopeTUueckux Borpoca. Ha caMoCTOsITesTbHYIO TOJTOTOBKY K
3K3aMeHy Bblfe/nseTcs 3 [HsS, BO BpeMs NOJArOTOBKMU K 3K3aMeHy NpefyCMOTpeHa IpynroBas
KOHCYJIbTaL|Usl.

OcBouTh  BOIPOCHL, U3/araeMble B T[IpoLlecCe  U3Y4YeHUs]  [JUCLIUIUIVHBI
«duddepeHiLianbHble ypaBHEHUS)» CaMOCTOSITENIbHO CTY/IeHTY KpaiHe CJI0’KHO. JTO CBSI3aHO CO
CJIOKHOCTBIO M3yYaeMOro MaTepuasna u GombimM o6beMoM Kypca. [1o3ToMy roceleHre Bcex
ayJUTOPHBIX 3aHSATHMN SIBJISIETCS COBEPILIEHHO HeoOXOoAUMBbIM. be3 yIOpHBIX U peryJsisipHbIX
3aHATUA B TeueHUe ceMecTpa CJaTh 3ayeT U S5K3aMeH [0 WTOraM M3yueHWs AUCLUIIMHbI
CTYJIeHTY NIPaKTUUeCKU HEBO3MOIKHO.

YuebHO-MeTOAUUECKOE 00ecrieueHre
CaMOCTOATE/IbHOM Pad0THI CTYJ€HTOB M0 AUCIUTIHHE

st caMoCTOsITeNIbHOM PabOTBl pPeKOMEeH/yeTCsl WCIO/b30BaTh yueOHYIO JIMTepartypy,
COZlep’Kalllyl0 MaTepuanbl W YIpaKHEHUs1 MO0 Kypcy AuddepeHLManbHbIX ypaBHEHHUHU.
Jluteparypy c pa300paHHBIMHA METOJAMU pellieHui [uddepeHIUaTbHBIX YPABHEHUH U CUCTEM
InddepeHIMATBHBIX ypaBHEHWH, a TakKe MpUMepaMy UX pelleHuil. K TakuM MO>KHO OTHeCTH
Cl1efyrolye U3/jaHus:
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1. ®unnmror A.®. COopHUK 3az1au 110 guddepeHIaTbHBIM YpaBHeHusiM, M.: Hayka, 1992.

2. I'npizun, C. [. TIpakTWKyMm 10 KypCy OOBIKHOBEHHBIX Au(depeHIranbHbIX YPaBHEHHH:
yue6Hoe mocobue / C. [I. I'mesun, A. O. Tonbeii; fpocn. roc. ya-T. uM. I1. T'. JemuzmoBa —
Apocnasne: Apl'Y, 2011.

3. Tloutpsrun JI.C. O6bIKHOBeHHBIe quddepeHIMabLHBIe ypaBHeHus, M.: Hayka, 1982.

4. Crenanos B.B. Kypc nuddepeniyansHbeix ypaBHeHui, M.: ®usmatrus, 1959.

Taxke A1 mopbopa yueOHOW JUTepaTypbl PEKOMEHYeTCs WCIOb30BaTh IIMPOKUHN
CTeKTpP UHTepHeT-PeCypCoB:

1. MexxayHapoHbIii HayuyHoO-oOpa3oBatenbHblil caiit EqWorld. Caiitr EqWorld
COZep’KUT  OOWWMpHY0  MHGOPMALMI0 O  Pa3IMuHbIX  KJjaccax 0OBIKHOBEHHBIX
I depenimanbHbiXx  ypaBHeHud (OY), auddepeHLManbHbIX ypaBHEHUWM C  YaCTHBIMHU
ripou3BoHbIMU (Y pUII), MHTerpasbHbIX ypaBHeHWH, (YHKIMOHAIbHBIX YpaBHEHUM U JPYTUX
MaTemMaTUueCcKUx ypaBHeHWW. IIprBe/ieHbl TabaMLIbl TOUHBIX pellieHKi, OMMCAHbl METO/Ibl DelleHus
VDaBHEHUl, eCTb MHTepecHble CTaTbH, [AaHbl CCbIIKM Ha MaTeMaTWyecKue MpOrpammsbl, yYKa3aHbl
aZipeca HayyHbIX CAMTOB, HW3[laTe/lbCTB, >XypHalioB W Ap. VMeeTcsi AMHaMUuecKWld paszen
EgArchive, KOTOpBIH JlaeT BO3MOKHOCTh aBTOpaM OTEePaTUBHO MyO/JIMKOBaTh CBOM YPaBHEHUS U
WX TOYHbIE pellleHus], TepBble WHTerpaabl U rpeobpasoBanusi. CofepUT yueOHYHO ¢du3uKo-
MareMaTH4ecKyt0 OHOIMOTEKY, B KOTOPYIO aBTOPBI MOTYT J00AB/STh CBOM KHUIM M JAWCCEPTALUH, a
TakKe Gopym /J11 BONPOCOB U JUCKYCCHH.

EqWorld pabotaeTr Ha pycckom W anrmuiickom si3bIKax (T/IaBHasi CTP. CaiiTa repeBejieHa
TaK)Ke Ha HeMelkuii, (paHIY3CKWi, HUTalbIHCKMA W HMCIOAHCKAA $3bIKM) W TIpeiHa3HaueH /s
LIMPOKOr0 Kpyra y4YeHbIX, IIpelofiaBaTesiel By30B, MH)XEHepOB, aClMpPaHTOB U CTYZeHTOB B
pa3/MuHbIX 00/1aCTAX MaTeMaTUKU, MeXaHUKY, (PU3MKH, XUMUU, OM0/IOTMU U UH)KeHePHBIX HayK.
Bce pecypcsl caiiTa SBsItOTCS OeCIilaTHBIMU /IS €70 T10/Ib30BaTesIei.

EqWorld cogepxxut okono 2000 BeG-cTpaHui] (KHWUTH OMOMMOTEKM HE YUWUTHIBAKOTCS), €ro
rocemjator yrogu u3 200 ctpaH mupa, cpefHsisi TocellaeMoCTb caiita rpeBbiiaer 3000 uenoBeK B

CcyTKu.Azipeca catita B NurepHeTe: http://eqworld.ipmnet.ru/indexr.htm (pyc.),
http://eqworld.ipmnet.ru (adrm.).

2. D/IKTPOHHO-0M0/IMOTeYHasi CHCTéMa «YHHUBEpPCUTeTCKasa Oubimoreka online»
(www.biblioclub.ru ) - snekTpoHHas OubMOTEKa, obecrieunBaroijasi JOCTYNl K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHMKAM, Y4eOHON, HayyHOW U Xy/10’KeCTBEeHHOU
JMTepaType BeAyLUX U3AaTe/bCTB (*perucTparus B 371IeKTPOHHON OUOIMOTEeKe — TOJTBKO B CETH
yHuBepcureTa. Ilocsie perucrpauyu pabora ¢ ccTeMod BO3MOJKHA C Jit0OOW TOUKH ZOCTyTa B
Internet.).

3. Uapopmanmonnasa cucrema "EauHoe OKHO poctyma K o0pa3oBare/bHBIM
pecypcam" (http://window.edu.ru/library).

Llenbto  co3manvss  uHGOpMaLMOHHOW  cucTembl "EAWHOe OKHO JocCTyma K
obpazoBatesibHbiM  pecypcam” (MC "EguHoe oOkHO") siBisieTcsi obecrieueHune CBOOOHOTO
JIOCTyTIa K WHTerpaJbHOMY KaTajiory oOpa3oBaTe/lbHbIX MHTEPHET-PECYPCOB U K 3JIEKTPOHHOMN
OubMoTeKe yueOHO-METOJUUECKMX MaTepuasioB Ajisi  o0mero # mpohecCHOHaTbHOTO
oOpa3oBaHwusl.

WudopmaronHasi cuctema "EJUHOe OKHO JOCTyra K 0Opa3oBaTebHBIM pecypcam”
co3faHa 1o 3aka3y PezepanbHOro areHTcTBa Mo obOpasoBaHuio B 2005-2008 rr. I'onoBHOI
pa3paboTtuvk TmipoekTa - DezjepanbHOE TOCYZAPCTBEHHOE AaBTOHOMHOE — YUPEXIeHHe
'ocynapcTBeHHbIN Hay4YHO-MCC/Ie[0BATeTbCKANM WHCTUTYT WH(POPMAIJMOHHBIX TEXHOJOTUM U
tesieKommyHuKaimii (PT'AY I'HUU UTT "Nndopmuka") www.informika.ru.

Iyt camocTosATebHOTO ToAbopa muTepatyphl B oubsmoreke Spl'Y pekomeHzayeTcs
HCII0/Tb30BaTh:
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1. Jluunbii kabuser (http:/lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXKHOCTB
roJsiyueHust on-line focTymna K CIMCKYy BbIJAaHHOM B aBTOMaTH3MPOBaHHOM peKHUMe JIUTepaTyphl,
MPOCMOTPA ¥ KOMMPOBAHUS 3/IEKTPOHHBIX BEPCHU U3aHUM COTPYHUKOB YHUBepcuTeTa (yueb. u
MeTO/]. TOCOOuSsI, TEKCTHI JIeKIMH U T.7.) st paboTel B «J/InuHOM KabuHeTe» He0OX0AUMO 3alTu
Ha caiit HayuHoii 6ubmmoreku SpI'Y c mo6oli ToOuku, uMerorield JocTym B Internet, B MyHKT
MeHI0 «DJIEKTPOHHBIN KaTajior»; TIPOWUTH TMPOLIeAYpPY aBTOPU3AL[M, BBIOPAB BKJIAKY
«ABTOpH3aL¥isi», U 3aII0JTHUTH TIPe/ICTaB/IeHHbIe 110J1s1 HH(OpPMaLUH.

2. JneKkTpoHHasi 6M0/IMOTEeKA y4eOHbIX MaTePHAJIOB

Apry

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) comepxxur 6omee 2500 mO/MHBIX
TEKCTOB y4yeOHbIX U yueOHO-MeTOAMUYECKUX MaTepuajioB 110 OCHOBHBIM HM3y4aeMbIM
JUCLMIUIMHAM, U3JlaHHbIX B yHUBepcuTeTe. [locTynm B CeTHM YHUBepcUTeTa, /MO0 10
JIOTUHY/TIapOJIIO.

3. D/1eKTpoHHAasA KapToTeKa «KHUroo0ecneuyeHHOCTE?

(http://www.lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpeiBaer yueOHBII ¢oOHZ
HayuHol Oubsmoreku SIpI'Y, mnpepocTaBisieT OINepPaTUBHYH WHGPOPMALIMIO O COCTOSIHUM
KHUT000€eCrieueHHOCTH IMCLIUTUIMH OCHOBHOMW U JIOTIOJTHUTE/TBHOM JIMTepaTypoy, a TakKe LUK/Ia
JUCLMIUIMH M CrieliiaibHOCTel. JeKTPOHHas KapToTeKa «KHHUroobecreueHHOCTb» /IOCTYIIHA B
CeTH yHMBepcuTeTa U uepe3 JIMUHbBIN KaOWHeT.
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