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1. et 0CcBOEHMSA JUCLHMIIIMHBI

Hensvu pucuuruivHbl «IuddepeHLanbHble YpaBHEHUS» SIB/SIOTCS HW3y4YeHHe OCHOB
muddepeHIMaNbHBIX ypaBHEHWH, BK/IIOUAIOIIMX TEOPUI0 W TIPAKTUUeCKUe MeTO/bl pelleHUs
nvddepeHIManbHBIX ypaBHEHUM, MeTO/Ibl KaueCTBEeHHOI'0 MCC/ieoBaHus AuddepeHIMaabHbIX
yPaBHeHUH, TEOPUIO YCTOMUHBOCTH.

2. Mecro auciunmHesl B ctpykrype OIT 6akanaBpuara

MucuurnivHa «/uddepeHiipanbHble  ypaBHeHHUs» OTHOCUTCST K 0a3oBoit uactu OI1
OakaylaBpHaTa.

JucuuruiiHa OCHOBBIBAeTCS Ha 3HAHHUSX U HaBbIKaX, IMOJYYEHHBIX C/yLIaTesssMd TpU
M3yUYeHUM TaKUX MaTeMaTHUeCKUX [JUCLUILUIMH, Kak «MaTeMaTHueCKuil aHamu3», «Asrebpar.
OcHOBYy Kypca COCTaBJSIFOT MeTO/bl KaueCTBEHHOTO WCC/AeloBaHUsl JuddepeHIaabHbIX
ypaBHeHWM, TeopeTWYeCcKMe W TMpaKTUYecKWe MeToAbl pelleHus Audd@epeHLaNIbHbIX
ypaBHEHH, KOTOpble HeoOXOAWMBI TMPU  WM3YYeHHUH IUCHUAIUIMH  0a30BOM  yacTh
rpodeccroHaNbHOTO IUKJ/Ia: «YpaBHEeHUsI MaTeMaTHueCcKol (pusuku», «Teopust BepoSITHOCTe»,
«MeTozbl ONTUMU3aLUN».

3. Ilnanupyembie pe3yiabTaTbl 00ydyeHHs 1O /[JUCLHUIIMHE, COOTHECEeHHbIe C
I/IAaHUPYeMbIMH pe3y/ibTatamu ocBoenus: OIT 6akanaBpuara

[Tpouecc u3yueHus: JUCLMIUIMHBI HarlpaB/ieH Ha (POPMUPOBaHUE C/IeYIOLIMX 3/1eMEHTOB
KomreteHIu B cootBeTctBUuM ¢ ®I'OC BO, OIT BO u mpuobpereHus CaeAyrOIUX 3HAHUH,
YMeHWM, HaBbIKOB U (WU/IM) OTbITA [|eSITeIbHOCTH:

dopMmupyemasi KOMNeTeHLUA Nupukarop AoCcTHIKEeHUA Ilepeuennb
(xop u opmynupoBKa) KOMIIeTeHLIUH IVIaHMPYeMBIX pe3y/IbTaToB
(xo1 1 hopMySTHPOBKA) 00yueHusn

O6wmenpodeccHoHa/TbHbIE KOMIIETeHI[UH

3HaThb:

- TIOCTAaHOBKY 3aauu Koiu
nist maddepeHIMaTBHBIX
ypaBHEHU! U CUCTeM;

- YUJIOBMSA CYLeCTBOBaHUS U
e/JMHCTBeHHOCTH peLleHus
3agaur Kory;

OIIK - 1.1 IleMoHCTpUpyeT
HaBBIKK PabOTHI C yueOHOM
JIUTepaTypou 1o

JNUCLTUTIIMHE;
— OCHOBHBIE IOHATHS,
OIIK-1 Cniocoben TeopeMbl ¥ YpaBHEHMS;
OIIK — 1.2 [TemoHCTpUpyeT pe] P N
TIPUMEHSTh - CBOMCTBA pellleHUi

HaBBLIKU PeIeHUs] TUTTOBBIX
3a/1a4, BBITOTHEHUS
CTaHJAPTHBIX IeUCTBUM;

¢dbyHamMeHTaIbHbIE 3HAHWS,
roJTyueHHbIe B 00/1aCTH
MaTeMaTHUUeCKUX U (Un) ypaBHEHUH;

eCTeCTBeHHbIX HayK, U - METO/IbI PelIeHusI
YK OIIK — 1.3 [IleMOHCTpUpYyeT ABLD

VICII0/Ib30BaTh UX B I depeHLIManbHbBIX
HaBbIKY MCMO/Ib30BaHUs

JIMHEeWHbIX YpaBHeHU! U
cucteM auddepeHIIMaTBHBIX

nipoheccuoHaIbHON . ypaBHeHHI;
OCHOBHBIX MTOHSITHH,
JiesITeIbHOCTH . - METO/IbI UCC/IeJOBaHMS
KOHLIeNIWH, (haKTOB, .
yCTOWYHBOCTH.
TIPUHLUIIOB MaTeMaTUKH U
YMmers:
eCTeCTBeHHBIX HayK [Iist
- HaxXo/IUTh 00IIlee peleHre
pelleHust MPaKTHUeCKUX
sanad IuddepeHIMaATBHBIX
s ypaBHEHHUH U CUCTEM
I depeHIMaTBHBIX
ypaBHeHHI;

- cTaBUTh 3ajauy Korm s




I depeHIaTbHBIX
ypaBHEHUN U CUCTEM

I depeHIMaTBHBIX
ypaBHEHU! U HAXOAUThH ee
pelieHue.

- KQueCTBeHHO UCC/Ie/|0BATh
IuddepeHIaTbHbIE
ypaBHeHUsI;

- BBIUMC/IATH TTPOM3BO/IHBIE
pellieHuit 1o rapaMeTpam 1
Haua/IbHBIM JJAHHBIM;

- CTPOMTH J1Jis1 ypaBHeHU!
BBICIINX TTOPSIIKOB
9KBUBaJIEHTHbIE M CHCTEMBI;
- UCCJIe[J0BaTh YCTOMYMBOCTh
10 OTIpe/ie/IeHHI0, MeTO/IOM
¢byHKuui JIsnyHoBa, ¢
TIOMOII[bIO TEOPEMBI 00
YCTOMYMBOCTH 110 NTEPBOMY
MIPUO/IVKEHHIO;

- HAXO/IUTh pellleHue
KpaeBbIX 3a/jau Jisi

I depeHLIanbHBIX
ypaBHEHUH.

BnageTs HaBBIKaMu:

— MeTO/I0/IOTHel U HaBbIKaMU
peleHust HAyYHbIX U
MPaKTUYeCKUX 3a/1ay

I depeHMaTbHBIX
ypaBHEHUH.

4. O0beM, CTPYKTYpPa U Coiep>KaHHe JUCHUTLTHHBI
OO0r11ast TPYI0EMKOCTh JUCIMIIMHBI COCTAB/IsIeT 7 3au. ef., 252 akajl. uac.

Ne Tembl (pa3genbl) Bujp! yueOHBIX 3aHATHH, DopMBI TEKyIero
n/n JUCIUTUIMHBIL, BKJIIOUYasi CaMOCTOATETbHYIO KOHTPOJIA
HX Ccojiep>KaHue = paboTy CTyJAeHTOB, ycreBaeMoCTH
g M X TPYA0€MKOCTh
b (B akaleMHUeCKHX Yacax) ®dopma
© NPOMEXXYTOUYHOM
arrecranun
(no cemecmpam)
KoHTakTHas pabora
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1 |OcHOBHbIe MOHATHS Kypca 3 2 2 2
nuddepeHITMATBEHBIX
ypaBHEHHH
2 |YpaBHenus nepsoromopsigkal 3 | 8 | 8 2 2 |KoHtposibHas paboTa




Nel
3 |Cucremsr 3 4 2 2 2
nuddepeHIMATBHBIX
ypaBHeHUH
4  |JluneiiHble cucrtemel| 3 4 4 4 2
nuddepeHITHATBEHBIX
YpaBHEHHM
5 |/lunetinbie CUCTEMBI c 3 6 8 2 2
MOCTOSTHHBIMU
Ko3(puimenTamMu
6 |J/IuHeliHbIe CHUCTEMBI c 3 6 4 2 2
TePUOANUECKUMHU
Ko3hduimeHTaMu
7 | duddepenupanbHbie 3168 2 3,7 |KoHTponbHass pabota
ypaBHEHUS BBICIIIX Ne2
TOPSI/IKOB
Bcero 3a 3 cemecTp 36 | 36 14 21,7 |3auer
8 |KpaeBbie 3aauu 4 | 8 |10 10 |KouTposnbHasi pabota
Ne3
9 |TeopeMsl CyllleCTBOBaHUS 4 | 10| 8 8
10 |Teopus ycToiuMBOCTH 4 | 12 | 12 10 |KonTposibHasi paboTa
No4
11 |YpaBHeHMsT B  uaCTHbIX| 4 6 6 8
TIPOU3BO/THBIX TepBOro
TopsKa
JK3aMeH
Bcero 3a 4 cemecTp 36 | 36 36 |Jx3ameH
Bcero 72 | 72 14 57,7

CojepixaHue pa3fie/ioB AMCHMIUIMHbI:

Pa3pen 1. OcHOBHBIe MOHATHSA Kypca JuddepeHiaIbHBIX yPaBHEeHUI

Ornpepnenenuss auddepeHIMalbHOTO YpaBHeHUs], Topsijka AuddepeHIIMaTbHOTO YpaBHEHUS,
peiieHuss v depeHLMaNbLHOTO YpaBHEHUsl, WHTerpajbHOM KPWUBOM, TIO/s HarpaB/eHUH,
n30k/MH. [ToctaHoBKa 3ajaun Koiw, hopMmyMpoBKa TeopeMbl 00 OZJHO3HAUHOM pa3permMOCTH
3amaun Ko, ocobble perieHus..

Pa3pen 2. DeMeHTapHbIe MeTObl MHTEIPHPOBaHNsl ypaBHEeHUH NePBOro nopsjKa

YpaBHeHUs C pa3fiesSIOLMMMCS  IIepeMeHHBbIMM, OZJHOpPOJHble YpaBHEHWs, JIMHeMHble
ypaBHeHus1, (opMysa Jlarpanka, ypaBHeHusi bepHynnM, ypaBHeHMs PUKKaTW, ypaBHeHUs B
NoJiHbIX JuddepeHranax. CBoWCTBa pellleHU aBTOHOMHBIX ypaBHEHUH.

Pa3zgen 3. Cucremsl AnddepeHijuanbHbIX ypaBHeHUN

Onpenenenust cucteMsbl quddepeHIMaNbHBIX yPaBHEHH TIePBOTO TOPs/IKa, pPellleHus] CUCTeMbl
IuddepeHIManbHBIX ypaBHeHUN. BekTopHasi 3anuch cucTeMbl JuddepeHIManibHbIX YpaBHEHUH.
[MoctaHoBka 3ajmaun Komm gys cucremsl AuddepeHIMaNbHBIX YpaBHeHUM, (HOpMyIUpOBKa
TeopeMbl 00 0/[HO3HAYHOM pa3peluMoCTH 3a1aun Koy,



Pa3pgen 4. JIuneiinbie cucTeMbl A depeHIiuaIbHBIX YPaBHeHUM

CBoiicTBa pellleHUl JIMHEMHBIX OJHOPOJAHBIX cHUcTeM, (yHJaMeHTasbHas CUCTeMa pelleHHH,
¢yHnameHTanbHass MaTpuua, Marpunia  Komm. ®opmyna  Octporpasackoro-JInyBusis.
Marpuunble uddepeHIMaabHble YpaBHEHHUs], SKBUBa/IeHTHOCTh MHOXKeCTBa (PyHAaMeHTaTbHbIX
MaTpyll YW MHOXXeCTBAa pelleHWd MaTpuyHoro AudgepeHLManbHOTO  YpaBHEHUS] C
HEeBBIDOXK/IEHHOW HauanbHOM MaTpuued. @opmyna Jlarpawka pelleHUs JIMHEHHOU
HeOZIHOPO/HOM CHUCTeMBI.

Pa3pen 5. JInHelHbIe CHCTeMbI C HOCTOSTHHBIMH K03(dunpeHTamMmu

PellleHrie JTMHEWHBIX OJHOPOJHBIX CHUCTEM, pellleHWe JUHEeWHBIX HeOJHOPOAHBIX CHCTEeM C
HEOZHOPOJHOCTBIO CMeLMaJibHOrO0 BU/A, OlpeJesieHue MAaTPUYHOM SKCIIOHEHTHI, OLleHKa
MaTPUYHOW 5KCIIOHEHTHI, MaTPUUHAasi SKCTIOHEeHTa KakK CyMMa psifia.

Pa3pen 6. JInHeliHbIe CUCTeMBbI C IeprojuuecKuMHU Ko3¢duiuenrammu

CpoiicTBa (yH/jaMeHTalbHOM MaTpuL{bl CUCTeMbl C TepUOJUUeCKUMH KO3 uLeHTaMu.
OrnpefienieHyss MaTpHULbl MOHOZAPOMMHM, MYJ/IbTUI/IMKATOpa. XapaKTepUCTUUYeCKOoe CBOMCTBO
MYJIbTUIUTMKATOpa. Kputepuit cTpeM/ieHus K HYJ/IF0 BCeX pellleHU! CUCTeMbl C IepUoAnYeCKUMU
ko3p¢puientamu. Teopema @noke-JIsmyHOBa W ee [elCTBUTeNbHBIM aHaaor. 3ameHa
JIanyHoBa, IpUBOLUMOCTS I10 JIAIyHOBY.

Paszgen 7. JuddepeHuuanibHble ypaBHEeHUA BBICIIUX MOPSA/KOB

OuddepenianbHble ypaBHeHHs1 N-ro MOpsiiKa U SKBUBa/JeHTHble UM cucTeMbl. [locTaHOBKa
3agaun Komw, ¢opMmynupoBKa TeopeMbl 00 OHO3HAUHOW pa3pelIuMocTd 3afaudr  Kormm.
CBoyicTBa pelleHWH JIMHEMHOrO0 OJHOpPOAHOro ypasHeHus. Popmyna OcTtporpasckoro-
JinyBunna. WcciegoBaHve JMHEHMHOW 3aBUCUMOCTU (PYHKLMMA C TIOMOILIBIO OMpejeuTesst
BpoHckoro. MeToapl pellleHUs] JIMHEMHBIX HEOJHOPOJHBIX YPaBHEHHWI: MeTOJ, Bapualuu
MOCTOSIHHBIX, QyHKUusi Kouu. JIMHeliHble OJHOPOJHbIE YPaBHEHUSI C TOCTOSTHHBIMU
Ko3(uLeHTamMy. JIuHeliHble HEOJHOPO/HbIE YpaBHEHHUsI C NTOCTOSIHHBIMU KO3(ULIeHTaMy U
HEeO/IHOPOAHOCTBIO CMeLMa/IbHOTO BU/A. Y paBHeHus Diiiepa.

Pa3pen 8. KpaeBble 3afpauu

[TocTaHOBKa KpaeBbIX 3a/jay, YC/J0OBHe pa3peluMMoCcTy KpaeBbix 3afa4u. dyHkuus ['puHa. 3agaun
tuna IlItypma-J/InyBusisi, Haxo)kieHHe COOCTBEHHBIX 3HAYeHHWM W COOCTBEHHBIX (YHKLWH
KpaeBbIX 3a/ay.

Paszpen 9. Teopemsl cylecTBOBaHUA

Jloka3aTenbCTBO TeOpeMbl CYLIeCTBOBaHWsS U eJMHCTBEHHOCTH pelleHUsl 3afauu  Komm.
Henpogos/okaemele  pellleHUs: OlpeJie/leHUe, [10Ka3aTe/JbCTBO CyLeCTBOBaHUS, CBOMCTBA.
HenpepbiBHasg ~ 3aBUCMMOCTb  pelleHMH OT [apaMeTpOB U HayalbHbIX  /IaHHBIX.
OuddepeHLipyeMoCTb pellleHHM MO IapaMeTpaM M Haya/lbHbIM JIaHHBIM. YpaBHEHUs B
BapHaLMsX 10 TapaMeTpaM U HayasbHbIM [JaHHBIM.

Pa3pen 10. Teopus ycTOH4YMBOCTH

OcHOBHBIE OIpejie/IeHUs] TeOPUM YCTOMYHMBOCTU. Y CTOMUMBOCTD peIlleHUM JMHEeWHBIX CHUCTEeM.
Y CTOWYMBOCTE HYJIEBOTO peIleHUsl JTUHEMHBIX CHUCTeM C TIOCTOSTHHOW Matpwuieii. Teopema 00
yCTOMYMBOCTHM I10 TepBoMy MpubmwkeHuo. Metog ¢yHKuuii JIsmyHoBa: repBasi, BTopas U
TpeTbsl TeopeMbl JIAryHoBa, TeopeMa YeTaeBa. YCTOMUMBOCTb HYJ/IEBOIO peLIeHUs JIMHEUHBIX
CUCTeM C T[epUOJUYeCKUMM  KO3(P@ULMeHTaMU. Y CTOHYMBOCTb HYJIEBOTO  pelleHUs
BO3MYILIeHHbIX cucTeM. Pa30BbIM MMOPTPET JIMHENHBIX OZHOPOJHBIX CUCTEM BTOPOTO MOpsifKa C
MOCTOSIHHBIMU K03 uLieHTaMu, Kiaccuukaiys 0COObIX TOUeK.



Pa3pen 11. YpaBHeHus B YaCTHBIX NPOU3BO/HBIX MIEPBOr0 MOpPsAKa

[ToHsATHE 00 ypaBHEHWM B UaCTHBIX MPOM3BOJHBIX, €r0 pPellleHud. PellleHHe KBa3WIMHEHHbIX
ypaBHeHHWH TIepBOro Mopsijka B YaCTHBIX NTPOM3BOJHbIX.

5. O0Opa3oBare/IbHbIE  TeXHOJIOTMH,  HCIO/Ib3yeMble TPH  OCYIeCTB/IEHHUH

o0pa3oBaTe/ILHOTO MpoLiecca Mo AUCHHUIINHE
B npotiecce 06yueHust UCTIONMB3YIOTCA C/IeAyIOIe 00pa3oBaTe/ibHbIe TEXHOIOTHH:

BBojHasA JieKHUs — [J@eT TepBOe 1]eJIOCTHOe TIpe/iCTaBleHHe O [JUCLMIUIMHE U
OpPUEeHTHDYeT CTy/leHTa B CHUCTeMe W3yueHHs [JaHHOW AUCHUIUIMHBL. CTyJeHTbl 3HAKOMSITCS C
Ha3HaueHUeM U 3ajlauaMM Kypca, ero po/bi0 U MeCTOM B CUCTeMe Y4yeOHbIX JUCLIMIUIMH U B
cucTeMe TOATOTOBKW B 1efioM. [laeTcss KpaTkuii 0030p Kypca, MCTOpDHSI pa3BUTHSI HayKu U
TPAKTHKH, JOCTW)KEHUSI B 3TOU cdepe, MeHa M3BECTHBIX yUeHBIX, U3/Iarat0TCsl epPCrieKTUBHbIE
HampaB/ieHWs1 UcciefoBaHWA. Ha 9TOM  JIeKIUM  BBICKA3bIBAKOTCA  METOAWUECKHe U
OpraHM3alMoOHHbIe OCOOEHHOCTH PabOThl B paMKaX JaHHOM [JUCLIMIUIMHBI, a TaKXKe [laeTcst
aHa/Iu3 peKOMeH/IyeMol yueOHO-MeTO[UUeCKOM TUTepaTyPhl.

AkapieMuueckas JeKius (Wid Jekius o01ero Kypca) — 1oc/e/joBaTe/lbHOe U3/I0)KeHUe
MaTepuasna, OCYL[eCTB/sieMoe TIPpeUMYIleCTBEHHO B BHJle MOHOJOra Ipero/aBaTesis.
TpeboBaHUsT K aKafileMUUeCKOM JIeKIIMM: COBpeMEeHHBIM Hay4HbI YpOBEHb W HacChIll[eHHast
MHGOPMATUBHOCTh, yOequTe/nbHAass apryMeHTalus, [OCTyIHas W TIOHATHas peub, ueTKas
CTPYKTypa Y JIOTHKA, Ha/Jduuie SIPKUX IIPUMEPOB, HAayUHBIX J[0Ka3aTe/JbCTB, 00OCHOBaHWM,
(axToB.

IIpakTHYeckoe 3aHATHE — 3aHSTHE, MMOCBAIEHHOe OCBOEHHI0 KOHKPETHBIX YMEHUH U
HAaBBLIKOB U 3aKperIeHUI0 T0/TyUeHHbIX Ha JIeKLMY 3HaHUH.

6. Ilepeuenr MH(GOPMAHOHHBIX T€XHOJIOTUM, UCII0/Ib3yeMbIX NPH OCYIIeCTBIeHUU
oOpa3oBaTe/IbHOTO MpoIecca MO0 /[JUCHUIUIMHE, BK/IIOYas IepevyeHb JIMIeH3HOHHOTrO0
NporpaMMHoOro obecmeyenusi W WHGOPMAIMOHHBIX CHPABOYHBIX cHCTeM (mpH
HE00X0MMOCTH)

B mporjecce ocymjecTBieHusi 06pa3oBaTeIbHOrO MPOLeCcca UCTIONMb3YIOTCS:

— 1t hOPMUPOBaHUsI TEKCTOB MaTe€PUAJIOB [Ijisi IPOMEXXYTOUHOM M TeKyIIel aTTecTaruy,
[/ pa3paboTKU [JOKYMEHTOB, Tpe3eHTalui, [ paboTbl C 371eKTPOHHBIMH Tabmviamu
nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobogHoe),
n3garenbckas cucrtema LaTeX;

— [Jnd Toucka yueGHOW smTeparypbl Oubmmoreku SpI'Y— ABTOMaTH3MpOBaHHAas
bubmoTeunast napopmarmonHas cucrema "BYKU-NEXT" (ABUC "byku-Next

7. IlepeueHb OCHOBHOW | /IOMO/JTHUTE/TGHOM Yy4eOHOM JIMTepaTypbl, PecypcoB
UH(POPMALMOHHO-Te/IEKOMMYHHUKAIUOHHON ceTH «/IHTepHeT», HEOOXOAMMBIX /A
OCBOEHMS JUCLIUTTUHBI

a) OCHOBHas:

1. T'me3un, C. ., O6bikHOBeHHbIe AuddepeHLManbHble ypaBHeHus @ yueb. mocobue /
C. O. I'ne3un, I1. H. Hecrepos; fApoci. roc. yu-T1, Apocnasis, ApI'Y, 2016, 189 c.

2. Tnbizun, C. [I., OGbIKHOBeHHble AuddepeHIManbHble ypaBHeHUs [D1eKTPOHHBIN
pecypc] : yueb6. mocobue / C. [I. I'ne3un, I1. H. Hectepos; fIpocs. roc. yH-T, flpocnasns, SpI'Y,

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



http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf

3. Tneiun, C. [I., TIpakTUKyM MO KypCy OOBIKHOBEHHBIX AuddepeHIiaabHbIX
ypaBHeHMH : yueb. mocobue / C. . T'neizun, A. O. Tonbeli; Apoct. roc. yH-T, SpociaBiib,
Apl'y, 2011, 67 c.

4. Tnbi3un, C. [., TIpakTUKyM 10 KypCy 0ObIKHOBEHHBIX JuddepeHIraabHbIX
ypaBHeHMH [ DyieKTpoHHbIH pecypc] : yueb. mocobue / C. 1. T'nei3un, A. O. Tonbeii; Apoci. roc.
yH-T, fApocnasns, Apl'Y, 2011, 67 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf

5. I'me3un, C. 1., TTpakTrueckuii Kypc 00bIKHOBEHHBIX A depeHIanbHbIX YpaBHEHHUI:
yue6Hoe miocobue / C. [. I'me3uH, A. O. Tonbeit; Apocn. roc. yH-T, fHpocnaeins, Apl'Y, 2017,
73 c.

6. I'me3un, C. /1., [TpakTryeckuii Kypc 0ObIKHOBEHHBIX v dhepeHI[HalbHBIX YpaBHEHUH
[DnekTpoHHbIHM pecypc]: yuebHoe Tocobue / C. [I. T'nbizun, A. O. Tonbeit; HApoct. roc. yH-T,
Apocnasne, Apl'Y, 2017, 73 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

0) oTIOTHUTE TBHAS:

1. Camoiinenko, A. M., [uddepeHiyanbHble ypaBHeHUs: TIpUMepbl U 3ajaud /
A. M. Catimonesnko, C. A. Kpusotuesi, H. A. ITepecTiok. - 2-e u3z., iepepa6., M., Beiciias mkoiia,
1989, 382 c.

2. Camoiinenko, A. M., [IuddepeHiyanbHble ypaBHeHHs: TpUMepbl M 3afauu /
A. M. Camotinenko, C. A. Kpusoiues, H. A. Tlepecttok, Kues, Buiija mik., 1984, 408 c.

3. ®enoprok, M. B., O6bikHOBeHHbIe AuddepeHIManbHble ypaBHeHUs: yueb. mocobue
Iuis1 By30B, M., Hayka, 1980, 350 c.

4. ApHonbg, B. 1., O6bikHOBeHHBIe AuddepeHIManbHble YpaBHeHUsT: yueb. mocobue s
BYy30B, M., Hayka, 1971, 239 c.

5. ®enopiok, M. B., O6bikHOBeHHBIe v depeHLManbHbe ypaBHeHus: yueb. mocobue
IS BY30B. - 2-e u3jl., nepepab. u gorm., M., Hayka, 1985, 447 c.

6. ApHonbg, B. U., ObsikHOBeHHBIe AuddepeHLManbHble ypaBHeHUs: yuel. mocobue asist
BY30B. - 2-e u3J., crepeotu., M., Hayka, 1975, 239 c.

7. ApHonbg, B. U., O6bikHOBeHHBIe fuddepeHIinanbHbIe ypaBHeHUs: yue0. mocobue asis
BY30B. - 3-e U3/, repepab. u gor., M., Hayka, 1984, 271 c.

8. Dnbcroney, JI. 3., duddepeHianbHble ypaBHeHUs] M BapUalMOHHOE HWCUYMC/IEHUE:
yueOHUK A1 By30B / JI. 3. Onbcrossll. - 5-e u3f., M., Equropuan YPCC, 2002, 319 c.

9. IlerpoBckmii, U. T'., Jlekiuu 1o Teopuu OOBIKHOBEHHBIX v depeHIaNTbHbIX
ypaBHeHuUi: yue0. nmocobue 151 Mex.-Mat. ¢hakyabTeToB YH-TOB, M., Hayka, 1964, 272 c.

10. IMerpoBckmii, W. T'., Jlekipu 10 TeopuH OOLIKHOBEHHBIX An(depeHIanbHbIX
ypaBHeHMit: yueOHUK z/1s1 By30B / W. T'. TleTpoBCcKwMid. - 6-e u3z., ucnp., M., Hayka, 1970, 279 c.

11. TIerpoBckuii, 1. I'., Jlekuyu 1o Teopuu OOLIKHOBEHHBIX AuddepeHambHbIX
ypaBHEHHH: Y4ueOHUK /11 MeX.-MarT. CIiell. YH-TOB. - 7-e u3[., ucrp., M., Hayka, 1984, 295 c.

12. TlonTtpsirus, JI. C., ObpIkHOBeHHbBIe fuddepeHIuaTbHbIe YPaBHEHHUS ;| YUeOHUK. - 3-e
u3fg., crepeorun., M., Hayka, 1970, 331 c.

13. IouTpsiruy, JI. C., O6bIKHOBeHHbIe fuddepeHIaTbHbIe YPaBHEHUS: yueOHUK. - 4-e
u3g., M., Hayka, 1974, 331 c.

14. TlonTtpsirus, JI. C., ObpIKHOBeHHbIe U depeHIuaNbHbIe YpaBHEHUs | YUeOHUK. - 5-e
u3g., M., Hayka, 1982, 332c

15. ®unurmos A.®., C6opHUK 3a7au 110 JuddepeHIaTbHbIM ypaBHeHHsIM, M-VKeBCK,
PX, 2005, 176 c.

16. ®umunmnos, A. ®., CoopHUK 3a7au 1o AuddepeHLManbHBIM ypaBHeHusM / A. .
®umunnos, M-MxeBck, PerysisipHas ¥ xaoThueckas AuHaMmuKa, 2004, 175 c.

17. ®ununmos, A. @., CoopHuUK 3a7au 110 AuddepeHIMaTbHbBIM YpaBHEHUSIM: yuel.
nocobue - 7-e u3j., crepeorur., M., Hayka, 1992, 128 c.

B) pecypchl ceTu «IHTepHeT»:

1) DnekrpoHHO-6Ub/MMOTeUHas cucTema «FOpaiiT»( https://urait.ru/ ).
2) OnekTpoHHO-OMOMMOTEeUHas cucteMa «JIaHb»( https://e.lanbook.com/).
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http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

8. MarepuanbHO-TexHHUecKasas  0a3a, HeoOxoquMasi /Il OCYyLIeCTBJIEHHSA
o0pa3oBaTe/ILHOT0 MpoLiecca Mo AUCHHUIINHE

MatepuanbHO-TeXHHUYecKasi 6a3a, HeoOXoAuMast il OCYIIeCTB/IeHUsT 00pa30BaTeIbHOTO
TipoLiecca 1o JAUCLUIUIMHE BK/TFOUaeT B CBOM COCTaB

®  CrieLUasbHbIE TIOMEIeHus:

-y4ueOHbIe ayIUTOPUH [I/IsI TIPOBEIEHUS 3aHSATUM JIEKLIMOHHOTO THTIA U TTPAKTUYECKUX
3aHATHM (CeMUHApOB);

- yueOHbIe ayJUTOPUH /I/Isl TIPOBeZIeHHs TPYTITIOBLIX ¥ MHAWBUAYaTbHBIX KOHCY/TbTALIUH,

- yueOHbIe ayJUTOPUM [ TIPOBE/IEHUsI TEKYIIero KOHTPOJS W TPOMEXYTOUYHOM
aTTeCTaluy;

-TTIOMeIIIeHUSI AJIsT CAMOCTOSITe/TbHOU paboThI;

-TIOMell[eHUsI /I/Is1 XpaHeHUsI U TIPOPUTIaKTHUECKOT0 00C/Ty>KUBaHUS TeXHUUECKUX
CpeiCTB 00yueHusl.
[ToMertieHusi [ CaMOCTOSITe/TbHOM paboThbl  OOydYarolMXCsi OCHAIL[eHbl  KOMITbFOTEPHOU
TEeXHUKOM C BO3MO)XHOCTBIO TIOAK/IIOUEHHS K ceTH «VIHTepHeT» U obecrieueHWEM [OCTyIa B
3/IEKTPOHHYI0 HHPOPMaLMOHHO-00pa30BaTe/IbHYI0 Cpe/ly OpraHu3al[|H.
Yucsio mocajlouHbIX MeCT B JIEKLIUOHHOM ayauTopuu 0oJibliie MO0 PaBHO CIMCOYHOMY COCTaBY
MOTOKA, a B ayJJUTOPUH /IJIsl IPAKTHUECKUX 3aHATHI (CEMHUHAPOB)— CITUCOYHOMY COCTaBY TPYIIIbI
00yYaroIMXCs.

* (on OUOMMOTEKH.

ABTOD(BI) :
3aB. Kadeapoi KOMITbFOTE@PHBIX ceTeH, 1. b.-m. H., ripogeccop

C.4. I'neisun

MotieHT Kadeapbl KOMITbIOTEPHBIX ceTeld, K.¢.-M.H A.O. Tonbei



IIpunoxenne Nel K paGoueil mporpaMme AMCIHMUILTMHBI
«quddepennuanibHbIe ypaBHEeHUA»

DoHJ OLEHOUYHBIX CPe/JCTB
AJISl IPOBe/IeHUus TeKylleld U MPOMe)XXyTOUHOM aTTeCcTalli CTy/IeHTOB
1o AUCIMII/INHE

1. TunoBbie KOHTPOJIbHbIE 3d/1dHUA UJIX UHbIE€ MaTe€pUudJibl, HEOGXO,E[I/IMBIE A

OLleHKM 3HaHMi, yMeHUI, HaBbI

KOB M (M/1M) ONbITA /IesTe/IbHOCTH,

XdPaKTepPU3yHIIHUX 3Talbl (l)OpMI/IPOBaHI/IH KOMHETEHHHﬁ

KoHTposibHbIe padoThl MoKa3biBawT copmuporanHocts OITK-1

1.1. KoHTpoO/IbHBIE 33jaHHA M MHbIEe MaTepHaJibl, HCII0/Ib3yeMble B Ipolecce TeKyIein

aTTecTa

Konmpoabuas paboma Ne 1: (Pazden 1, 2)

111711

3agaHust

OTBeThI:

Bapuanr 1.

1. Haiitu o0i1iee pelieHre ¥ IOCTPOUTH Tpaik

VIHTerpajbHON KPUBOW, COOTBETCTBYIOLLIEH
Hayva/ibHbIM yC/IOBUSIM
2)(x11)%,  x(0) =~ 1.

I'meisun, C. ., IIpakTUKyM 10 KypCy
OOBIKHOBEHHBIX I depeHaNIbHbIX
ypaBHeHui : yueb. nocobue / C. []. T'nbi3uH,
A. O. Tonbe#i; Spocn. roC.  YH-T,
Apocnasns, ApI'Y, 2011, 67 c.

(1.1. YpaBHeHuUs1 C pa3zesisioLUMUCs
repeMeHHbIMH, CTp. 8)

. Haiitu o011jee perieHue
(2x12y31)dx {(x 1 y32)dy 0.

3In(xT y 1) = 2x{ylC,
x % Jyll.

. Haiitu o61jee perenue
yIB} yctg x = 2xsin x.

y = (x? {C)sin x.

. Hatitu oO1jee perieHne .1 i 3x?
2 1 Y- .
T8 % y2 R x Cix3
YR=y L Ly
. Haiitu obiee perenue x* y®

(xUy31)dx {(x3 y? (3)dy = 0.

( M o
— xylx} 3y = C.
2 Y 3 Y

BapuaHnrt 2.

. Haiitu o011iee pertieHre ¥ MOCTPOUTH rpaduK
VIHTerpajbHON KPUBOW, COOTBETCTBYIOLLIeH
Hayva/IbHbIM YCJIOBUSM

' 2)(x11), x(0) 1.

I'neun, C. [., TIpakTMKyM 00 KypCy
0OBIKHOBEHHBIX b depeHIaTbHbBIX
ypaBHeHu : yue6. mocobue / C. 1. ['b13uH,

A. O. Tonbe#i; Spocn. roC. YH-T,
Apocnasns, Apl'Y, 2011, 67 c.
(1.1. YpaBHeHus C pa3fe/sIOLIUMUCS

riepeMeHHbLIMH, CTPp. 8)

. Haiitu ob1ijee peiieHue
2y x34)dx3(2x3 y 15)dy * 0.

y3x33 4% C(yixi1),
x 3y il
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3. Haiitu o01iee pereHve y ** sin x L C cos x.

yIHcos x U ysinx 1.
4. Haiitu o6irjee perrerne 3xy2yJET 2 32x =0 y3 % xi

x
5. Haiitu o6iijee perieHve T (L
P20 2 i hx y — C 0.
(AT(x* Uy )x)xdx U ydy * 0. ) 3
Konmpoabvuas paboma Ne 2: (Paden 3-5, 7)
3amaHus OTBeThI:
Bapwuanr 1.
1. Haiitu ob1ijee pelieHue y e C e 1C er”‘,
"y {H 2o }x 71. 0
y2y'ty < e U; 1 X2y
Yoot e
2

2. Haiitu obiiiee peiieHve y, C, (c le”‘ tc )Z(eb‘,

ym'(zyu'(yl 2 X '( eiX ; x2 . 1 ,

y, = e 1_ XJ}2x.
2 2

3. Haiitu obiijee perieHue o “ Cycost { Cy sint,x,

.. 4t2 31 .

X {x 22t

2t vt_

4. Haiitu obitiee periieHue 0, % 5,0,,3 % 2i

CUCTEeMBI X’ =AX, ec/iu 14 ({z] 3 1 fH 3 e

54

5
E: cosZt]2 sin 2ekR it
Jsin 2t 1{’j‘(C edtz

cos 2t }sin ZtI,;E

%% X 1C eEﬁ %@, cos 2t *’,.:
R OrI‘ cos 2t Ef: % sin 2t 2
'" i N i
i
i ISE /IT
5. Haiitu o011jee peliieHure 1 # |§ 1 # FE1 #IF (13 &
cucTe 1'5 4 ?“ Lt /T\ FJE *1‘1-\ tC eF}E ﬁ% * 1‘1: U 41‘5@ (ﬁﬁ 2
i o R 2 3
= ol 11w = B PR3 /4R
X]E )ﬁﬁ e : ll\ I/j- %% /35} m, Ilj_%g } /
I% ;5.1_ I, l/j_
BapuanT 2.

1. Haiitu obiriee perieHue
y'Ryu7zy %

e (11 sin 4x);

y e [C cosdx1C sin 4xY,

% Axel1dix .

Y., “Imz , z
1
Y, ©_ex.
> 16
2. Haiftu ob1jee pereHue y = ClCxlC g‘z",
Y2y x i xe'; v % TAx 1 B&‘T’xz,
y % xICxt DYe?,

y2
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3. Haiitn o@_ulee peliieHye Y,

y %y ; Yo 2Jx.
2xK

o C e iC e,
1 2

4. Haiitu o0i1iee perieHve 0452
CHCTeMEBI X’ =AX, eC/i

KpamHocmu 3
1 1\H cOOCTBEHHBIX BEKTOPA

O'tﬁ 14 0% 240 142 I
o ﬁ&eéﬂscﬁs e 3%3 ﬁfﬁgﬁﬂ%’g .

Jﬁﬁ ofR Rt 47 st o7 Jat 21‘1'\
B2 K% RS 3 *% 2 1
5. Haiitu ob1ijee pelieHue 2cos 2t
CI/ICT? f g A
R, X!
g ' Tt fRe
o 17fr Oh

o 3t
x=Ge %cos2t¥sm2tﬁ'

#w IS
J% sin 2t 13*
cos2t(sm2t"rl *

o % 13/T

/

Koumpoabuasn paboma Ne 3: (Pazden 5, 10)

3ajjaHus: OTBeThI:
Bapuanr 1.
1.  TlocTpouTh MaTpUUYHYHO SKCIIOHEHTY 2 5 et 2, .2 MK
£ il { 3_e t_ *,F-f-\'
P = —
MaTpULIbL: Jﬁ& . pAl % Ji 3 3 3 =
5L 4R %}1 att e 162t( 2e° ’ri:
3 3 /_\
5 3 3 7
2.  Haiitu Bce Mo/0>KeHNs] paBHOBECUS U (1, 8n)
Wccej0BaTh UX Ha yCTOMYUBOCTD n}uémmHoe
0 31
%xlﬁ >Jsin y, FE %
17
eyl 2x1 133x}siny. 4
Xay X xjsiny % /T

IMoJI0KeHHe pdBHOBeCHA YCTOIZHHBO

n} HeuemHoe
BHO 1%

5 118
%44%

T0JI0’KeHHEe PABHOBECHSI HeyCTOUUHBO

3. Ilpu Kakux 3HaueHUsX a U b ycroituus
muorounen 0*1al’10° 0 {b.

0 < ba? < all

4. Haiitn 0611{ ¢ pellietile CHCTEML: x5 Ce T gt B o PHTES
53{51 1J‘1E$T\ZEHT\J§J‘&,T\.
xIR # m { 'RE - bt
%} I/—.r l% 1/T l%l;ﬁ I% ;/—F

BapwuaHnrt 2.

11




COSU T ZS5IITT . Zx

1. Toctpo JKCTIOHE e &g sint 1‘41‘*‘6‘
) TPOUTD uy KCITOHEHT ) . MR
P ﬁﬁan P}%g y } 5sin t cost}2sint
MaTPULIEL g p = P
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Ne 908 (a<-1)

dwmrnmoe A.®., COOpHUK 3ajau TIO0
muddepeHIIMaBHBIM ~ ypaBHeHUsIM, M-
WxeBck, PX/I, 2005, 176 c.

2. Ilpu KaKuX 3HaUeHUsIX TlapameTpa a
aCUMIMTOTHUYECKH YCTOMUYMBO HYJIEBOE
pelLleHrie CUCTEMBI:

zﬁ'ﬁxTﬁ o ax1yix?,
1 ..
FylH < xlayly?

. Oo"xao"xl’ Oo"xbo"xl
3. Tlpu Kakux 3HaueHUsIX d U b ycToiuus 4

MHorowteH 04 {0® 0% {allb

4.H 6 fE 1 pis
e aI/IEﬁI Q {.u%g pekﬁﬁli\e CHCTEMBI: B 1E RO o 1 ?“ iTt *ﬁﬂé
i B 2
Bl Lz BOs xtCRE G 1‘1}1(11&
PRt
Bllz zel= g} Ly ‘f‘ﬁ : %T
:% 2 //T

Konmpoabuas paboma Ne 4: (Pazden 8-10)

3aJjaHus: OTBeTHI:
Bapuanr 1.
5.  HWcnosnb3ys, BTOpoi MeToz JIsimyHOBa, x2
WCCeI0BaTh Ha yCToﬁqHBOCTb cucTeMy Vi _ly
ﬁ'ﬁx = ixjayt x? y HyneBoe peliieHre yCTOHYUBO
> x30.5y(11 x3 )
6. HOCTpOI/ITb (ha3oBbIi MOpTpeT cucTeMbl | BeipoxkaeHHsI y3en (ctp. 79, 16. Ocobbie
X8 mﬁﬂz * X. TOUKM) Ne 972
1 0™ @®umunmnos  A.®., COopHMK 3azad 110
5 2 mubdepeHIMaNIbHBIM YpaBHeHUsIM, M-VkeBcK,
PX/, 2005, 176 c.
7.  HalTu MeTOOM Masoro rnapamerpa Ne 1078
/iBa-TPH WIeHa Pas/oeHNns, Owmnmoe A.®d., COopHUK 3afauy 10
yIRU% yle™ %0, y(0) = "‘“ IuddepeHMaIbHBIM YpaBHeHUsIM, M-VkeBck,
ul2uiu® f(x), u(0) = u(l) =0 PX, 2005, 176 c.
8.  Haiitu dynkuuto I'puHa KpaeBoi ®yukuya ['prHa He cylecTByer.
3a/jauu
BapwuaHnr 2.
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4. Vicionb3ys, BTOpour MeToz, JIanyHOBa,
Wccej0BaTh Ha YCTOMYUBOCTD
CUCTEMY

x'%0.5x3 y}0.25x>
2y x30.5y30.25y°
g

b

\% o X2 (yZ
HyneBoe pelieHre yCTOMYUBO
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. Ne 977 Ipsimasi nuHUs
5. IoctpouTs (ha30BbIi MOPTPET CUCTEMBI

XJE % 3x32y ®uwmmnnos  A.d., COopHUK 3afay 110
%ylﬁ % 4y36x muddepeHianbHbIM ypaBHeHHSM, M-VDKeBCK,
=) PX, 2005, 176 c.
& o%o ¥; e%o |SH 1 1 1 ;&‘:‘ i
6. HaiiTi MeTOZ0M MaJioro rapameTpa Yo J,XZ bxT1% T xInxd X
/1Ba-TPYl UJIeHa Pa3/IoKeHHUsI ol ®2Y. 5 5 9 ) ¥R
xylE3°° x2 3 In(11 y) = 0, y(1) ~ 0. B P
L SRS TZJXTL, USE X GRS,
7. Hatitu dyHkumto I'priHa KpaeBoi G(x,s) = rea
: : 1)(x31), s & x J1
sajaud y eop o, u(0) +1, u(l) (s31)(x31), s = x Fw 1.
0.

KpuTepuu olieHMBaHUs KOHTPOIBbHBIX PaboT Nel - Ned.

«OTtmuHo» (5 06a/oB) — CTaBUTCS 3a PabOTY, BHITIOJTHEHHYIO TIOJTHOCTEIO 6e3 OIMO0K 1
HE/I0UeTOB — BBICOKUI YPOBEHb COPMUPOBAHHOCTH KOMITETEHIIWH.

«Xopoto» (4 6ansma) — craBUTCS 3a pabOTYy, BBITIOJTHEHHYHO TIOJTHOCTBIO, HO TIpU
Ha/IMuuK B Hell He Oojiee OZHOM OIIMOKYM M OTHOTO HeZloueTa, UM He Oosiee TpeX HeJOUYETOB —
TIPOZIBUHYTHIN YPOBeHb CHOPMUPOBAHHOCTUA KOMITeTEHIIUH.

«Y moBneTBOpUTENbHO» (3 Oana) — ctaBuTcs 3a paboty, ecv 00yYaroIUiACs PaBUIBHO
BBITIOJTHIT He MeHee 2/3 Bceli paboThbl — 6a30BbIH YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIWH.

«HeynoBnetBoputenbHOo» (0 6amioB) — craBuTCs 3a paboTy, ec/M YMC/IO OLIMOOK U
HeJJ0UeTOB TMPEBBICK/I0 HOPMY [Isi OLIEHKH «3» WM TMPaBWIBHO BBINOJIHEHO MeHee 2/3 Bceit
paboThI — KOMIIETEHI[US He COPMUPPOBAHa.

1.2 CniucoK BonpocoB | (M/1M) 3a/JaHUi /151 MPOBeieHUsA MPOMe)KyTOUHOH
arTecTanuu

CnMcok BOIIPOCOB K 3a4eTy:

3aueT BBICTABJISIETCS TI0 UTOTaM TeKYIllel aTTeCTalyu.

Ntorosas oueHka no gucuurniuHe «/uddepeHiianbHble ypaBHeHUs1» (OpMUPYeTCsl B
[lBa 3Tarna.

[TepBbIit 3Tan — oleHWMBaHWe pabOThI CTy/leHTa B TeueHWe M3yueHUs Kypca Ha OCHOBe
KOHTPOJIbHBIX PaboT Ne 1 1 Ne 2. Ecyii Ha 3TOM 3Tarie Bce aTTeCTal[MOHHbIE 3a/IaHUST BBITIOJTHEHBI
B CPOK W cpefHUM Oasij 3a TEKYIylO aTTeCTaluio Oosibille WK PaBeH TPEM, CTYJeHTY MOKeT
OBITH BBICTAB/IEHA OL[eHKA «3aU4TeH0» aBTOMAaTOM ZI0OCPOYHO — KOMITeTeHIHst C(hOpMHUPPOBaHa 1o
KpaliHe Mepe Ha [I0POrOBOM ypPOBHe.

Bropoii aTan — npoBeieHKe 3aueTHON pabOThI. [/ TIOy4YeHUs TT0JI0XKUTETbHON OLIEHKU
CTYZeHT ZI0/KeH BBITIOJIHUTh BCe KOHTPOJIbHBIE PabOTHI Ha MOMOXKUTEIBHYHO OLI€HKY, BO3MOKHO
He TIOJIHOCTBIO B CPOK. [Ipy BBITIO/THEHHWU 3TOTO YC/IOBUS CTYZEHT I0/ydyaeT OL[eHKY «3auyTeHO»
— KomrieTeHLMs1 chOpMHppOBaHa 1o KpaiiHe Mepe Ha TTIOPOrOBOM ypPOBHe.

OueHKa «He 3a4yTeH0» BbICTAB/ISeTCA CTY/EeHTy, KOTOPbIM He CIpaBW/ICA C
KOHTPO/bHBIMU pabotamMu Ne 1 1 Ne 2 — KoMIteTeHI[1s1 He ChOPMUPPOBaHa.

CnucoK 3ajaHui K 9K3aMeHy
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OK3aMeH 3aK/II0uaeTcsl B PACKPLITUM 2-X TeOPeTMYeCKUX BOIMPOCOB U pelLleHUM 3aJauyu

10 TeMaM B paMKaX AMCIUTUIMHBL. 3aJlaHUsI aHA/IOTUYHBI T€M, KOTOPBIE /Iat0TCSI Ha KOHTPOJIbHBIX
pabotax Ne 1 - Ne 4.

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.

20.

21.
22.

23.
24.
25.

CnuCoK BOIIPOCOB K 3K3aMeHy:

[Monstre auddepeHLansHOro ypaBHeHus. [lpocreiiiivie Buibl AuddepeHLMaTbHBIX
ypaBHeHU! TepBOro mopsiika (C pa3fenstoliUMUCS TlepeMeHHbIMU, OJHODPOJHbIe, B
NoJyiHbIX AuddepeHLanax, bepHyniy u PUKaTTi) ¥ MeTo/bl UX pelleHusl.

JIunHeiiHble ypaBHeHUs 1 nopsiika. MeTo/ KOMITJIEKCHBIX aMIIATY.

JIuHeliHble ypaBHeHUs 1 nopsiika. MeToz Heornpe/ieieHHbIX KO3(QULIMEHTOB.
VHTerpupoBaHue JMHENHbIX OAHOPOJHBIX YpaBHEHM MOpsiKa N (C/ayvail MPOCThIX
KOpHel).

VHTerpupoBaHye JMHEHHBIX OHOPOJHBIX YpaBHEHHUH Mopsijika n (Cydyai KpaTHBIX
KOpHell).

WuTerpupoBaHve JHWHEWHBIX HEOJHOPOJHBIX ypaBHeHMM Tiopsgka n. Meroz
Heorpe/ie/IeHHBIX KO3(PPUIIMEeHTOB ¥ KOMIIEKCHBIX aMIITUTY/,.

VHTerpupoBaHue JIMHENMHBIX HEOJHOPOJHBIX ypaBHeHMM mopsiika n. MeTos Bapuauyu
MIPOM3BOJIBHBIX ITOCTOSTHHBIX.

OpHOpO/HBIEe CUCTEMBI JTMHEWHBIX AU(QepeHMaabHbIX YPaBHEHN! C MOCTOSIHHBIMU
K03 duULIeHTaMHU.

VHTerpupoBaHue TMHeHHBIX HEOJHOPO/HBIX CUCTEM C MOCTOSIHHBIMU KO3(QULIMEHTaMHU.
Mertoz Heornpee/ileHHbIX KO3(P(ULIMEHTOB U KOMIUIEKCHBIX aMILIUTY.

Teopema CyljecTBoBaHHSA U eQUHCTBEHHOCTH JJ/Is1 Hada/abHOU 3ajaud Kowmw B ciydae
ypaBHeHus IepBoro nopszaka. Meroz Ivkapa.

Teopema cyli[eCTBOBaHUSI M €UHCTBEHHOCTH pellleHus HauaJbHOW 3aZiauv Komm ajist
JIMHEeHHBIX CUCTEM.

TTpUHLMT CKUMAOLX 0TOOpaXkKeHHH.

Teopema cyleCcTBOBaHUS U €IUHCTBEHHOCTH [/ HauaabHOMW 3ajauu Komwm B cioyuae
HOPMaJ/IbHOW CHUCTEMBI.

[TpomomkaeMocTb pellieHUN AudepeHIMaIbHbIX YPaBHEHUH.

3aBUCHMOCTh pellieHui JuddepeHIMaTbHbIX YPaBHEHUM OT MapaMeTpoB U HadaJbHbIX
YCJIOBUM.

AcumrnToTrKa peltieHud auddepeHIMaabHBIX YPaBHEHU 110 Ma/ioMy fapameTpy
(pery/isipHBIM C/lydaii).

OO011ve CBOMCTBA CUCTEM JIMHEMHBIX AU depeHIranbHbIX YPaBHEHUH.
dyHaMeHTaIbHast MaTpULia TMHEHHON CUCTeMBbI, ee CBOMCTBa.

PelleHne HeOHOPOJHBIX CUCTEM JIMHENHBIX AU(depeHMalbHbIX YPaBHEHUN MeTO[0M
BapHaLy [TPOU3BOJILHOU ITOCTOSIHHOM.

Omnpepemvrens BpoHCcKOro u ero coictsa. JIMHelHas 3aBUCUMOCTb Y HE3aBUCUMOCTh
hyHKLMA.
®opmyJia OcTporpasckoro-JInyBusis.

cI)yHKI_[I/II/I OT MaTpuLl, MaTPpUUYHaA S3KCIIOHEHTd. Cnoco0Obl MOCTpOEeHUdA ManI/IqHOﬁ
SKCITIOHEHTHI.

Teopema 00 orjeHKe MaTPUUYHOM SKCTIOHEHTHI.
Mertoz masoro rapametpa. O01ijasi cxema IpUMeHEeHUsT METO/Ia ¥ TIPUMEPBI.
YcrounBocTsb. OnipefiesieHs], FeOMeTPUUECKUN CMbIC/ MIOHSATHS YCTOUUUBOCTH.
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26. Teopema JIsrryHOBa 06 YCTOMUHMBOCTH 10 TTIEPBOMY TIPUOTKEHHIO.

27. ®yukuuu JIsmyHoBa. TeopeMmsl JIsriyHOBa 00 YCTOMYMBOCTH M aCUMITTOTHYECKOM
YCTOUUMBOCTH.

28. Teopema YeTtaeBa 0 HEYCTOMYHUBOCTH.

29. TpaekTOoprd B OKDECTHOCTM TOYKU TMOKOs. TuUMbl ToueK MOKOs. Pa30oBbld TMOPTpET
JIMHEMHOU CUCTEMBI Ha IVIOCKOCTH.

30. YCTOMUMBOCTL pellleHnd CUCTeM JIMHEeWHBbIX JAud@epeHLManbHbIX ypaBHEHUN C
MOCTOSIHHBIMU KO3 duiiuenTamu. Kputepuii Payca - 'ypBulla, UaCTOTHBIM KpUTepUid
Muxaiinosa.

31. Jluneiinble auddepeHLanbHble ypaBHEHUsS C TepUOJUYeCKUMU KO3 ULMeHTaMuU.
Martpuija MOHOIDOMUU, MYJIbTUTUIUKATOPBI.

32. Teopema Pnoke.
33. Metoj ycpegHeHuUs.

34. Ilepssiii uHTerpas. Ilpumepsl. [ToHWKeHKe MOps/iKa CUCTEMBbI C TIOMOILbIO MTePBBIX
VHTerpa’sos.

35. Kpaessble 3agaun. [TocTaHOBKa U r3MUecKoe cofiepKaHue.
36. HeopHopogHsble kpaesble 3a7aud. @yHKLusA ['puHa.

37. KonebaresnbHasi mOTepsi yCTOMUMBOCTH COCTOSIHMEM paBHOBecHsi. BO3HMKHOBeHue
MepUOJNYeCKUX pelleHUH.

Kputepuu olLieHrBaHus 5K3aMeHa:

«2» - naoxo(komnemeHyusi He C(hpOpMUpPOBAHA):

TeopeTuueckuii BOMPOC: CTYJEHT He PACKPbUI TeOPeTHYeCKUM BOIPOC, Ha 3a/laHHbIe
JK3aMeHaTopaMH BOIIPOCHI He CMOT J]aTh y/I0BI€TBOPUTE/IbHbIN OTBET.

[TpakTHUecKuii BOTpOC: CTYyAEeHT He MOHsUI CMbIC/Ia TeKCTa (3a/jaun), He CMOT BBITIOJTHUTD
3afiaHus. Ha 3aZiaHHble 3K3aMeHaTOPOM BOMPOCHI OTBeTW/l HEY/JOBJIETBODUTENbHO, He
MIPOZIEMOHCTPUPOBa CHOPMHUPOBAHHOCTH TPeOYIOLIUXCS /IS BBITIOJTHEHHUST 3alaHU 3HAHUN U
YMeHUH.

«3» - yoosnemeopumebHO(KOMnemeHyusi C(hopMupo8aHa Ha NOPO208OM YpOBHE):

TeopeTnueckuii BOMPOC: CTYAEHT CMOr C TIOMOLIbIO [OIOJHUTENbHBIX BOMPOCOB
BOCIIPOM3BECTH OCHOBHbIE TIOJIOKEHHSI TeMbl, HO He CyMeJ TPUBECTU COOTBETCTBYIOLUE
TIpUMephbI UM apTYMEeHTbI, TTOJTBeP>KJatoL1e Te WA WHbIe MT0JI0KEeHHUS.

[TpakTHyeckuil BOMPOC: CTYJeHT IMOHS/I CMBICA TeKCTa (3a/jaud), HO CMOT BBIMIOJHUTh
3a/jaHue JIMLIb T0C/Ie JOIMOJIHUTENbHBIX BOMPOCOB, MPeJ/I0XKeHHbIX 3K3aMeHaTopoM. [Ipu s3ToM
Ha TOCTaBJeHHble 5K3aMeHaTOPOM BOMPOCHI He BIIOJIHE OTBETW/ TPaBW/IbHO U TIOJHO, HO
MO/ TBEPAU/I OTBETaMH IMOHUMaHKe BOTIPOCOB U TPO/IeMOHCTPUPOBAI OTAe/bHbIe TpeOyroLuecs
/1S BBITIOJIHEHUS 3a/JaHUM 3HAHUS U YMEHUSs.

«4» - xopowo(komnemeHyusi clpopMupoB8aHa Ha NPOOBUHYMOM YPOBHE):

TeopeTnueckuii BOMpOC: CTyAeHT (He [OIycKas OIIMOOK) TIPAaBUIBHO W3JIOXKHUI
TeOopeTUYeCKU BOIPOC, HO HEeJOCTAaTOUYHO MOHO WM JOIMYCTHU/ He3HAUMTe/IbHbIE HETOUHOCTH,
He MCKaXkKalolllhe CyTb TMOHSTUM, TeOpeTUUeCKUX TMOJI0)KeHUH, MPaBOBbIX U MOPAIbHBIX HOPM.
[Tpumepsl, MpUBe/eHHbIe yUeHUKOM, BOCIPOM3BOAWIM MaTepuasn yueOHHWKOB. Ha 3asaHHbIe
5K3aMeHaTOPOM YTOUHSIOL[Kie BOTIPOCHI OTBETH/I IMPaBU/IbHO.

[TpakTHYecKuii BOMPOC: CTY/IeHT MOHSIT CMBIC/ TeKCTa (3a/jauu), rpe/ioXKeHHbIe 3a/jaHust
BBITIOJIHW/I TIPaBUIbHO, HO HEJOCTAaTOUHO T0/gHO. Ha 3ajjaHHble 3K3aMeHaTOpOM BOIPOCHI
OTBETWI TpaBUIbHO. [IposiBUT HEOOXOJUMBIN YPOBEeHb BCeX TPeOYIOLIMXCS /ISl BBINOJTHEHUs
3a/jlaHUU 3HaHUW U YMEHHUH.

«5» - omauyHo(komnemeHyusi cC(hopmMupoBaHa Ha 8bICOKOM YpOBHe):
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TeopeTuueckuii BOMPOC: CTYJEHT IMOJHO U MPABUIbHO W3JI0KW/ TEOPETUUeCKU BOMpPOC,
TIpUBe/T COOCTBEHHBIE TIPUMEpBI, TIPaBUILHO PACKPLIBAIOIIME Te WA WHBIE TIOJIOXKEHUS], CIeJIal
000CHOBaHHBIN BLIBO/;

[TpakTueckuii BOMpPOC: CTY[EHT MOHs/I CMBICJ TeKCTa (3ajauu), MOJHO W TPaBUIBHO
BBLITIO/THU/T TIpe/I/IOYKeHHbIe 3a/laHusl, TIPOSIBUM BBICOKUN YpPOBEHb BCEX TPEeOYIOMIUXCS [iJIst
BBITIO/THEHUS 3a[JaHWI 3HAHUW U YMEeHUH.
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Tect AJIA CaMOITPOBEPKH 110 pe3y/IbTaTaM 0CBO€HHUA JUCHHUII/IMHbI

IIpoBepka chopmupoBaHHocTH KomnereHuuu OITK-1

3aganmne 1. Onpeaenure THN KaxkA0ro
13 JJAHHBIX YPABHEHHI:

¥ . ¥
1) v'==+sin—;
X X

2) _v'+y—_r_v2 =0;
3) -r(__}"z "4)(1..\‘-%- y ()'_\‘ =0 3

Xy

4) y'+ = arcsin x .

5

1—x

BapuaHThl 0TBETOB:
A VpaBHEHHE ¢ pa3Jie/IAIOUHMHCS
) NepeMeHHBIMHN;
OJIHOPO/IHOE YPaBHEHHE MEPBOTO
MOpS/IKA;
B AHHEIHOE YypaBHEHHE NEPBOTO
MOpAIKA:
ypasHenue beprymmm,

N

3apanmne 2. ConocraBbTe ypaBHeHMs
BTOPOTO NMOPSAJAKA H CIIOCODB! HX
peLCHHS.

2 A2
1) 2x°y"=(y') =0;
. 2 P |
2) y"=2sinxcos x—sin"x :
3) 3yy' =Ty "=0.

Bap HAHTHI OTBETOB:

0C/IEJ0BATEIEHOE HHTETPHPO-
) Bamue obenx wacteil ypasHeHus,

noacranoska y = z{x), v" = z'(x):
E)

, ” f
noacranoska y = p(y). v' = p=

dy

3ananme 3. Vikaxnre ¢ yHKUHIO,

SIBJSIIOILYHOCSH PeleHHEM YpaBHEHHS
dx
ydy=——.
2(x+1)

BapuaHTbl 0OTBETOB:

A y=e";

B) y=2;

1
B)y=—;
x+1

Dy =il 1).

19



3ananue 4. Peluenusimu ypagHeHus
Yy =2(x+1)+€"
ABNSIOTCA (PYHKINH . ..

Bapuants! oTBeTOB: (YKamuTe J1Ba
0TBETA)

(x+ 1}3
3

A) v = +e' +Cx+C,;

B) v =(x+1f +e" + Cix+C;;

. Y T
B) y=x +x +e'+Cx+C,;
3
. L X
Ny=—+x"+e" +Cix+C,.
- 3 1 2

3ananme 5. Cpen nepevyncieHHbIX
3a1a4 «3ajavedl Komm» ssnsercs ...

BﬂpHaHTH O0TBETOB:
» 2
Cc xy =1-x7;
3
0 ydx+ctgxdy =0, yy —|=-1:
3
oy

3y-1;
o (yF +(y) =1L y0)=1 y(1)=2.

!

Jajnanne 6. Vkaxure yparHeHHs,
pelleHHs KOTOPBIX MOMKHO HANTH C
[OMOLIBK METOAA BAPHALIMHA [IPOH3-
BOJIBHBIX TIOCTOAHHBIX.

BapuaHTEI OTBETOB:
(yKaxuTe He MeHee JBYX OTBETOR)

A) y -4y 4+3y=¢";

B) y"—9y +20y = x’ cos.x;
B) 2y"—v+1=0;

) y"+y=0.

Zapanne 7 OyHiamenTaibHas
CHCTCMA PELICHHH YPaBHCHHA
y'+4y +20y =0 umeer Buj ...

Bapua!rl"bl OTBETOB:
A) ¥y =cosdx, y, =sindx;

2x

—2x

By =€ V=€,
—2x -2x -

B) ¥y =€ " cosdx, y,=¢ " sindx;

I) =2, =1,

3axanne 8 [lano anddepeHunans-
HOE YpaBHEHHE TPETLETO MOpP:A/IKa

Yy +y =2y"=0.

KopHsMH ero XapakTepHCTHUSCKOrO
VPaBHEHHA ABJIAIOTCA ...

VYEawHTe 0OTBEThI:
A=
l"v - p

Zananue 9. Viaxure BHI 4aCTHOIO

pewierns HeoaHopoaHoro aAuddepen-
IHAILHOTO ypaBHeHus v +6y =5x.

Bapuanrtsl 0TBeTOB:
A)Y= (A_t + B).t <

4 2,
B) y=(Ar+B)e 3 ;
B) y=Ax+B;
I yv=Ax.
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3ananue 10. Pemnre cucremy
muddepeHunaANEHBIX VPABHEHHH

{};i: =2x 1y,
y = 3x + 4vy.

3apanunel 1 ConocraesTe kaxio-
My ax(hepeHIHATEHOMY YpaBHe-

JanumuTe NoJHOE peillueHHe

Bapnanm OTBETOB:

pa3sdciCHHE NEPEMCHHEIX, 34TEM —

HHIO COOTBETCTBYIOUIHI criocod ) HHTETPHPOBaHHE:
PeILICHHS: y
i ol B nozcranoeka — =1(x);
) yx —x —y =0; B) X '
- 2 a y= Ax):
2) Y =22 +e 42 - nozacranoBka y = ulx)v(x):

3) sin"xy =1;

4) y'=3y+x.

3ananne12Yacruoe pemenie
mHHEHHOro M hepeHIHANEHOTO

MOCACIOBATCABHOC HHTCIPHPORBAHHC.

Bﬂpllﬂ.ﬂ'l’l:l OTBETOB:

ypaBHeHHs ,)Y¥a= Acosx: PB)y,=Acosbx+ Bsinbx;
y —12y"+36y=24cosx
b v,=xAcosx; T)y,=Acos x+Bsinx.
MeeT BUJL ...
IIpaBu/IBbHBIE 0TBETHI
Bonpoc Ne | Bapuant Bonpoc Ne | BapuaHt Bonpoc Ne | BapuaHnt
OTBeTa OTBeTa OTBeTa
1 1b 5 b 9 A
2"
3A
4B
2 1b 6 A, b 10 A= =N
2A 1
3B hy = (_1) d
7
= (3)J
x |
F t 5t
3 r 7 B 11 1b
2I'
3A
4B
4 r 8 Ay =2, 12 r
Az = 0’
AB = 1-
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Kaykiplii IpaBUILHBIA OTBET OIfeHMBaeTcst B 1 6ar.

Howmep 3azianust | MakcumaibHOe urcio 6asioB 3a 3ajjaHue
3aganue 1 4
3agaHue 2 3
3aganusi 3-10 1
3aganue 11 4
3aganue 12 1

HabpanHoe kosmuecTBo 6anmoB oT 18-20 cooTBeTcTBYeT (hOPMHPOBAHHIO TIPOBEPSieMOi
KOMIIeTeHI[UM Ha BBICOKOM YpOBHe, 15-17 6a/uioB — Ha mipoiBUHYTOM ypoBHe, 10-14 6amioB —
Ha TIOPOroBOM ypOBHe, MeHee 10 6asisioB — HIKe TIOPOrOBOT'O YPOBHSL.

2. [TepeyeHb KOMIIETEHI[UI, 3TANlbl UX ()OPMUPOBaHUS,
onuCcaHUe NMoKa3aTe/ieil 1 KpUTepHeB OLeHMBAaHUsI KOMIIETeHI[UH Ha pPa3THuYHbIX
jTamnax
ux (h)opMHUPOBaHUSI, ONMCAHUE [IKa/IbI OLleHUBAHHUS

2.1 Illkana oueHuBanus cGopMHPOBAHHOCTH KOMIIETEHLIMH U ee ONHCaHue

OueHuBaHWe ypOBHA C(OPMUPOBAHHOCTM KOMIETEHLIMd B TIpoliecce OCBOEHUsI
JUCLIMTIIMHBI OCYILIeCTBJISIETCS 110 C/Ie/[yolleil TpexXypOBHEeBOM IlIKaJie:

IToporoBbiii ypoBeHb - TipeAriojiaraeT OTpakKeHHWe TeX OXKUJAaeMbIX pe3yJ/bTaToB,
KOTOpbIe OTpe/esisioT MUHWMA/bHbIM HabOp 3HaHWW W (WIM) yMeHWW W (WIM) HaBBIKOB,
TOTyUeHHBIX CTYJeHTOM B pe3y/ibTaTe OCBOeHUsl JUCLMIIMHBI. [10poroBbili ypoBeHb SIB/ISIETCS
00si3aTe/IbHBIM YPOBHEM [JII CTy/IeHTa K MOMEHTY 3aBepIlleHHs UM OCBOEHHS JaHHOU
JWCLIATIIMHBI.

IIpoaABMHYTHINM YPOBeHbB - TIPe/TOaraeT ClioCOOHOCTb CTY/IeHTa UCIO/Ib30BaTh 3HAHUS,
yMeHHUsl, HaBbIKA U (W/IM) OMBIT [IeATe/IbHOCTH, TOyYeHHbIe TIPpU OCBOEHUU JUCLIUIIAHBI, A7
pellieHUs1 TIpodeCcCHOHANbHBIX 3afad. [IpOABUHYTBLIM YpOBEeHb TIIPEBOCXOJUT  TOPOTOBBIM
YPOBeHb M0 HeCKOJIBKUM CYI1[eCTBeHHbIM TIPU3HaKaM.

BbICOKMII YPOBEHBb - Tpe/IoJiaraeT ClIoOCOOHOCTb CTYZeHTa HMCII0/Ib30BaTh MOTEHI[Ha
WHTEerPUPOBAHHbIX 3HAHWUW, YMEHWM, HaBLIKOB U (W/M) OMbITa JeSTe/IbHOCTH, TI0JIyYeHHbIX TIPU
OCBOEHMHU [UCLMIUIMHBI, /s TBOPYECKOrO pellleHHss TpodecCHOHANbHBIX 3ajady U
CaMOCTOSITEJILHOTO TIOMCKAa HOBBIX TIOIXOJJOB B HUX peIleHUd TyTeM KOMOWHHUPOBAHUS U
WCTIO/Ib30BAaHUSI M3BECTHBIX CMOCOOOB pellleHHsT MPUMEHUTEIbHO K KOHKDETHBIM YCIOBHUSIM.
Bbicokuii ypoBeHb IPeBOCXOUT TTIOPOTOBbI YPOBEHb M0 BCEM CYII|eCTBEHHBIM MPHU3HaKaM.
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2.2, [TepeueHb KOMIIeTeHI{MI, 3Tanbl MX (opMUPOBaHUA, ONIHUCAHHE OKa3aTe/lell U KPUTepHeB OlleHUBaHNs KOMIIeTeHIIUH Ha Pa3/IMUHbIX
JTanax ux ()opMHpPOBaHUS

JTanel IIIkasia ¥ KpUTepUH OLeHUBAaHHA KOMIIeTeHI[UI
Ko ¢dopmu- o Ha pPa3/IMYHBIX Tanax ux GopMUpoBaHUsI
OKa3arteau
dopMa KOHTPOJIA | pOBaHUA
KoMIie- OI|eHVBaHUsA - =
(Ne Tembl IToporoebiu ') (S ———— Bricokuu
TeH\UH (pa3pena) YPOBeHb POABHHY yp YPOBeHb
Oo6menpodeccoHa/IbHbIE KOMIIETeHI[UU
3HaThb: 1. 3HaHue NOCTaHOBKU | 1. 3HaHME NOCTaHOBKU 1. 3HaHHe NOCTAaHOBKU
- IOCTAHOBKY 33/lau 3azauu Komm fs 3agaumn Kowmw g1 3agaun Koy asist
Kot gst muddepeHIManbHBIX nuddepeHITMATBHBIX b depeHIanbHBIX
IuddepeHITHATBEHBIX YPaBHEHUN U CUCTEM, YPaBHEHUM U CUCTEM, ypaBHEHUM U CUCTeM, yCJIOBUH
ypaBHEHU U CUCTEM; yCJIOBUI YCJIOBUM CyI11leCTBOBAHUS U Cyll[eCTBOBaHUS U
- yC/10BUS CyILleCTBOBaHUS U eJUHCTBEHHOCTHU pellleHUst €JMHCTBEHHOCTU pellieHUst
CyLl|eCTBOBaHUA U eJMHCTBeHHOCTU 3agaun Komm n 3agaun Komm n
eJUHCTBEHHOCTU peliieHus 3a/jaun Koy, | BocTipou3BeZieHrie OCHOBHOM | BOCTIpOU3Be/ieHue

OIIK-1

KonTponbHas
pabora Nel-4,
3auer
JK3aMeH

peutenus 3agaun Kormu.
— OCHOBHBIE TTOHATHS,
TeopeMbl U ypaBHEHWUS;

- CBOMCTBA pelleHui
JIMHeMHBbIX YpaBHEHUN 1
cucTeM
muddepeHLIMaNTbHBIX
ypaBHeHUH;

- METO/b! pelleHust
muddepeHLIMaNTbEHBIX
ypaBHEHWI;

- METO/IbI UCC/Ie/I0BaHNUS
YCTOUUHBOCTH.

Ymertn:

- HaXO/IUTh OOIIiee
pellieHre
IuddepeHIATBEHBIX
ypaBHEeHUH U CUCTEM

2. Haxox/eHue o0I11ero
pelteHus
nvddepeHIIaTBEHBIX
ypaBHeHUI. YMeHue
CcTaBUTH 3ajauy Komm
JUTS

b depeHLIManbHbBIX
ypaBHEHUH U HaXOUTh
ee pelleHye.

YacTU MaTeMaTHyeCcKuX
paccy’kKAeHu B TipoLiecce
Jl0Ka3aTebCTBa TEOPEM.
2. Haxoxaenue o011ero
perLIeHus
nuddepeHIIMATBHBIX
ypaBHEHUH U CUCTeM
muddepeHLIMaNTBEHBIX
ypaBHeHUH. YMeHHe CTaBUTh
3agauy Koy fis
muddepeHLIMaNTBEHBIX
YPaBHEHUM U CUCTEM,
HaXO/UTh ee pelleHHe.

B [10JIHOM 00Leme
MaTeMaTUUYeCKUX PacCy’KAeHHH
B TIpoL[ecce JJ0Ka3aTelbCTBa
TEopeM.

2. HaxoxgeHue o011iero
petenus auddepeHIMATBHBIX
YPaBHEHUI U CUCTEM
mrddepeHIaTBHBIX
ypaBHeHHI. Y MeHHe CTaBUTh
3agauy Kowmwm s
muddepeHLIanbHbBIX
ypaBHEeHWH U CUCTEM,
HaxXOJUThb ee pelleHue.
BocnpousseeHre B 10JIHOM
00BeMe MaTeMaTH4ecKrux
paccy’kKeHHu B TpoLiecce
MIOCTAaHOBKY Y pellieHus 3afaum.




nmuddepeHIaTbHBIX
ypaBHeHUH;

- cTaBUTS 337auy Ko
JJist
nmuddepeHIaTbHBIX
ypaBHeHUH U cUcTeM
IuddepeHIIMATBEHBIX
ypaBHEeHWI U HaXOJUThb
ee pelleHue.

- KaUeCTBEHHO
WCCIeIoBaTh
nuddepeHIIaTBHBIE
ypaBHEHUSI;

- BBIUUCTISITD
MPOW3BO/JHbIE pelIeHnH
TI0 TIapameTpam U
HayvasbHBIM JIaHHBIM;

- CTPOUTb IS
ypaBHEHUH BBICIIINX
TIOPSIZIKOB
3KBUBA/IEHTHbIE UM
CHCTEMBI;

- UCCTIeloBaTh
YCTOWYMBOCTD TI0
oTpe/ie/ieHUI0, METOIOM
dynkmit JIsmyHoBa, C
TIOMOIL{bI0 TeopeMbl 00
YCTOMYMBOCTHU TI0
TepBoMYy
TIPUOTVIKEHHIO;

- HaXO/IUTh pelleHre
KpaeBBbIX 3314 /IS
nuddepeHITMATBEHBIX
ypaBHeHUH.

BiiajieTb HaBbIKaMH:
— HaBbIKaMH pelleHus

3. Bocripousseznenue
OCHOBHbIX [TOHSITUH,
TeopeM U ypaBHEHU,
WX UHTepIipeTaLysi.

4. Bocripoussejenue
OCHOBHBIX METO/IOB
pelLeHus
IuddepeHLIMaNTBEHBIX
ypaBHEHU U CUCTEM
IvddepeHIIMaTBEHBIX
ypaBHEeHUi.

5. 3HaHue
ompeJeseHus,
reoMeTprUYecKoro
CMbIC/Ia TIOHSTHUS
YCTOMUHBOCTU U
MEeTO/I0B UCC/IeJOBaHMUSI.

3. Bocripoussenenue
OCHOBHBIX TTOHSITHN, TEOPEM U
MaTeMaTH4YeCcKuX
paccy>x/ieHui B MpoLjecce Ux
BbIBOZA. Bocniponsseenue
ypaBHeHUH, Ux
VIHTeprpeTaLus U yMeHue
BBITIOJIHUTH OCHOBHYHO YacTh
MaTeMaTHYeCKUX BBIK/IAZIOK B
WCCIle[JOBaHUU
muddepeHLIMaNTBEHBIX
ypaBHEeHHH.

4. YMmeHue peliaTth
nuddepeHIMaTbLHBIE
yPaBHEHHS U CUCTEMBI,
BBIUMC/ISIT TIPOM3BOJHbIE
pellieHuii 110 mapameTpam U
Haya/bHbIM JIaHHBIM.
ITocTpoeHue f/1g ypaBHEeHUI
BBICIIIMX MOPS/KOB
5KBUBA/IEHTHBIX M CHCTEM.
BeIrosiHeHrie OCHOBHOM UacTy
MaTeMaTUUYeCKUX BBIK/IaJ0K U
BOCIIpOM3BeZieHre 6a30BbIX
pacCy’KeHui B TIpoLiecce Ux
BBLIBOZA.

5. YMeHue HccneoBaTh
YCTONYMBOCTE 110
orpejie/ieHUI0, MeTO/[OM
dynkmit JIsmyHoBa, €
TIOMOIIIBIO TEOPEMBI 00
YCTONYHMBOCTH IO NTEPBOMY
npubKeHuto. BoiroHeHne
OCHOBHOM YaCTH

3. BocrnipousBeeHre OCHOBHBIX
TIOHSITUM, TEOPEeM U
MaTeMaTU4YeCKUX pacCy’KeHuil
B TIPOLIECCe UX BBIBOJA.
BeimosHeHye B TOTHOM 00beMe
MaTeMaTU4YeCKUX BbIK/IaZIOK B
UCCIieJOBaHuN
IuddepeHLIaTBEHBIX
ypaBHEHUH.

4. YMeHue pellarthb
nmuddepeHianbHble ypaBHeHUSsI
U CHACTeMBI, BBIYUCTISTh
MPOU3BO/HbIE PELLeHUH T10
rapaMeTpaM ¥ Haua/lbHbIM
JanHbiM. [TocTpoeHue st
ypaBHEeHHWH BBICILIUX TIOPSIJKOB
9KBUBAJIEHTHBIX UM CHUCTEM.
BrirosiHeHve B 1MOJTHOM 00beme
MaTeMaTU4YeCKUX BBIK/IAIOK U
BOCITPOU3Be/ieHre 0a30BbIX
paccy>k/ieHui B rpoLjecce Ux
BBIBOZIA.

5. YmeHue vcciejoBaTh
YCTOUUMBOCTb T10
orpeziesIeHUI0, MeTO/JOM
(byukumii JIsmyHoBa, C
TIOMOIIIBIO TeOpeMbI 00
YCTOWYUBOCTH TI0 TIEPBOMY
nprO/IKeHNH0. BhiToTHeHe B
T0JTHOM 00BeMe
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HayUHBIX U
TPaKTHUUeCKUX 3a/1a4y
nuddepeHITMATBEHBIX
ypaBHEHUH.

6. [TocTaHOBKa KpaeBbIX
3a/lau ¥ GpusnUecKoe
coZieprKaHue.

MaTeMaTU4YeCKHX BBIK/IAIOK U
BOCIpOM3BeZieHre 6a30BbIX
(u3nUeckux u
MaTeMaTU4eCKUx
paccy>kJjeHul B mpoLecce
periieHus 3a/au.

6. YMeHHe HaXOAUThb
pellieHre KpaeBbIX 3aJau JiIs
nuddepeHIMaNTbHBIX
ypaBHeHUH. BrinonHeHe
OCHOBHOM 4acTH
MaTeMaTU4YeCKHX BBIK/IaIOK U
BOCIpOM3BeZieHre 6a30BbIX
paccyx/ieHuii B rpoLjecce
peLleHusl.

MaTeMaTU4YeCKUX BbIK/IAIOK U
BOCIpOM3Be/ieHre (pr3nuecKnx
Y MaTeMaTHU4ecKux
paccy’keHHu B TipoLiecce
peleHus 3aau.

6. YMeHre HaXOUTh peLleHue
KPaeBbIX 3a/1au ISt
muddepeHLIMaTBEHBIX
ypaBHeHUH. BrirosHeHue B
I0/THOM 00BeMe
MaTeMaTHYeCKUX BBIK/IaZoK U
BOCITPOM3BeZIeHHe PacCy K/1eHui
B [1pOLiecce pelleHysl.
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3. MeToguuecKie peKOMeH/aliy Mperno/jaBaTe/iio 1Mo npoieaype oueHNBaHus 3HaHUM,
yMeHHU, HaBbIKOB U (W/IH) ONbITA /1eATe/IbHOCTH, XapaKTepPU3YIIUX 3Tanbl

(opMupoBaHUusA KOMNIeTeHIMA

Llenbro npoLieyphl OLleHUBaHUS SIBJISIETCS OIpejie/leHue CTeleHU OB/aJieHUsl CTYIeHTOM
OXKHMJ]aeMbIMU pe3y/ibTaTaMd 00yueHMst (3HAaHUSMU, YMEHHUSIMM, HaBbIKAMH U (W) OIBITOM
JlesiTelIbHOCTH).

[Tpoueaypa oLleHWBaHUS CTeleHU OBJIaZleHUs CTYZEHTOM OXKUJaeMbIMU pe3y/bTaTaMU
00y4yeHUs] OCYLIECTB/SETCS C TIOMOIIbIO MeTOJUUeCKMX MaTepuasnoB, TPe/CTaB/IeHHBIX B
pa3genie «TUTIOBbIe KOHTPOJIbHBIE 3a[jaHWsl WM WHbIE MaTepHasbl, HeOOX0AUMBIe /ISl OLIEHKU
3HaHWM, YMEHWM, HaBbIKOB U (WIM) OIbITa [eqaTebHOCTH, XapaKTepU3YIOLUX 3Tallbl
(hopMHpOBaHNs KOMITETEHLIUI»

3.1 Kputepuu oijeHMBaHUsI CTeNeHU OBJIafieHUsl 3HAHUSMM, YMEeHUsIMH, HaBbIKaMH H
(11M) oNBITOM /IeSiITe/TbHOCTH, ONpeje/isAioniyie YpoBHH chOpMHUPOBAHHOCTH KOMIIeTeHLIUH

[ToporoBbliii ypoBeHb (0011j1e XapaKTepPUCTUKK):

BJIaJileHre OCHOBHBIM 00b€MOM 3HaHWM 110 MporpaMMe JAUCLIUI/INHEL;

3HaHWe OCHOBHOW TepPMMUHOJIOTMM [JaHHOM 00/7acTé 3HAHUM, CTWIMCTUUECKU
rpaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHWe OTBeTa Ha BOMPOCHI 0Oe3
CYILIECTBEHHBIX OIIUOOK;

B/aJleHUe WHCTPYMEeHTapueM [UCLUIUVIMHBI, yMeHHWe ero MCI0/b30BaTh B
pellleHWH CTaHJAPTHBIX (TUIIOBBIX) 3a/iay;

CTIIOCOOHOCTh CaMOCTOSITEe/TbHO TIPUMEHSITh THIIOBBIE PellleHus1 B paMKax paboueit
MIPOrpaMMbl JUCLIATITUHBL;

yCBOEHWe OCHOBHOM JIUTEpaTypbl, PEKOMEH/IOBaHHOW paboueil Mporpammon
JUCLIATITHBI;

3HaHWe 0a30BBIX TeOpWH, KOHLENIMA W HampaBJAeHUH TI0 HW3yuyaemMou
JUCLIUTIIVHE;

camocTosTesibHasg paboTa Ha TPaKTUYeCKWX U J1abOpaTOpPHBIX —3aHATHSX,
Nepyuo/iMueckoe yuyacThe B TPYIOBBIX 0OOCYXXJEHUSIX, AOCTaTOUHBbIA YpPOBEHb
KYJIbTYPbl UCTIO/THEHUS 3a/laHUM.

[TpoaBUHYTHINM ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTaTOYHO TIOJHble W CHUCTeMaTH3WpOBaHHbIe 3HAaHUS B 00BEMe IMpOrpaMMbl
JUCLIATI/IVHBI;

WCTIO/Ib30BaHe  OCHOBHOW  TEPMUHOJIOTMM  JlaHHOW  00nacTd  3HAHUH,
CTWIMCTUYECKM TIpaMOTHOe, JIOTMYeCKM IIpaBW/IbHOE W3J/I0’KeHUWe OTBeTa Ha
BOMNPOCHI, YMEHHe Jle/laTh BbIBO/bI;

B/IaZleHhe WHCTpyMeHTapueM [WCLUIUIMHBI, yMeHWe ero MCIo/Ib30BaTb B
peliieHUH yueOHBIX U NTpodeCcCUOHATBHBIX 3a/]ay;

CNoCOOHOCTh CaMOCTOSITe/IbHO peIllaTh CA0XKHbBIE 3a/aur (TPo0JsieMbl) B paMKax
paboueii MporpamMmmsbl JUCLUITUHBI;

YCBOEHHE OCHOBHOM U [IOTIOJIHUTE/bHOW JIUTepaTypbl, PpPeKOMeH/0BaHHOMN
paboueii MporpamMmoit JUCLUIIIUHEI;

yMeHHe OPUeHTUPOBAThCsl B 0A30BBIX TEOPUSIX, KOHLEMUSIX W HAIlPaB/IeHHUSIX 110
Y3y4yaeMol JUCLMIIIMHE U 1aBaTh UM CPaBHUTE/IbHYIO OLIEHKY;

caMmocTosTe/IbHas paboTa Ha MPAKTUUECKUX M 1a00PaTOPHBIX 3aHATHSX, yUacTHe
B TPYIITIOBBLIX 00CYK/IeHUsIX, BLICOKUI YPOBEHb KYJIbTYPbI UCIIOJTHEHUs 3alaHUH.

Bricokuii ypoBeHb (00I11e XapaKTePUCTHUKH):

CUCTeMaTU3UPOBaHHbIe, TyOOKWe U TIO/Hble 3HaHWS TI0 BCeM pasjernam
JTUCLIUTIMHBI;



® TOYHOE HCIO/b30BaHWe TePMUHOJIOTMU JJaHHOM 00/1acTH 3HaHUM, CTUJIMCTUUECKH
rpaMOTHOe, JIOTUUeCKH IpaBU/IbHOE H3J/I0)KeHHWe OTBeTa Ha BOINPOCHI, yMeHHe
JiesiaTb 060CHOBaHHBIE BbIBO/IbI;

® Oe3yrpeyHoe BjaJeHWe HWHCTPyMEHTapueM [WCLUIUIMHBL, YMeHHe ero
VICTI0/Tb30BaTh B [TOCTAHOBKE M pellleHuH HayuHbIX U PoQeCcCHOHabHbIX 33/ay;

® (CrocoOHOCTb CAMOCTOSATE/ILHO W TBOPUECKM pelllaTh CJOXHbIE — 3afauu
(mpob6sieMb1) B paMKax paboyeli MporpaMMbl AUCLUTITAHB;

®* monHoe M TIybOKOe yCBOEHHWE OCHOBHOW M [OIOJHUTENbHOM /UTepaTyphl,
peKoMeH/I0BaHHOM paboueli mporpaMMoi AUCIUTUIAHB;

® yMeHHEe OpDUEHTHPOBAThbCS B OCHOBHBIX TEOPHUSX, KOHLIEMLMSAX W HarpaBlIeHUsX
T10 M3y4yaeMoM JVUCLMIIMHE U JaBaTb UM KPUTUUECKYHO OL|eHKY;

® aKTHBHas CaMOCTOsiITe/IbHasi paboTa Ha MPaKTUYeCKUX U J1abopaTOPHBIX 3aHSATHSX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY)KIEHUsIX, BLICOKHI YPOBEHb KY/bTYPhI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnucaHue npoieypbl BbICTaB/IeHHs OLleHKHU

B 3aBucumocty ot ypoBHsi chopmupoBaHHOCTH KommereHLuu OITK-1 mo okoHuaHUu
OCBOEHHUS1 IUCLIUIIIUHBI CTY/IeHTYy BBICTAB/ISIeTCS OL[eHKA «OTIMYHO», «XOPOLIO»,
«YZIOBJIETBOPUTE/ILHO», «HEY/I0B/IETBOPUTE/IEHOY.

[Toka3zaTenu U KPUTEPHUH, UCIIO/Ib3yeMble TIPH BBICTAB/IEHUU OLIEHKHU MOPOOHO OTMCaHbI
B pa3szene «TUIOBbIe KOHTPOJIbHBIE 3aIaHUsI WM WHBbIE MaTepHasbl, HeOOX0AUMbIe /ISl OLIEHKH
3HaHWM, YMeHWM, HaBbIKOB W (WIM) ONbITa [JesiTeJIbHOCTH, XapaKTepU3YIOLIUX STarlbl
(hopMHpOBaHNS KOMITETEHLIUI».

Bricokuil ypoBeHb (hOpMHUPOBaHUS KOMIETEHLIMA COOTBETCTBYET OLIEHKe «OTJIMYHO» 3a
KOHTPOJIbHBIE PA0OTHI ¥ 9K3aMeHaIMOHHY0 PaboTy.

[TpoaBuHYTHIM ypoBeHb (HOPMHPOBAHUS KOMIIETEHLIMM COOTBETCTBYET OL[€HKE «XOPOLIO»
3a KOHTPOJIbHBIE pabOThI ¥ 3K3aMeHALIMOHHYIO paboTy.

[ToporoBelii  ypoBeHb  (JOPMUDOBaHUSI  KOMIIETEHL[MM  COOTBETCTBYEeT  OLIeHKe
«y[IOBJIETBOPUTEBHO» 3a CAMOCTOSITe/IbHbIe, KOHTPOJbHble paboThl M 3K3aMeHalMOHHYI0
pabory.

OLleHKa «OT/IMYHO» BBLICTABJSIETCS CTYJEHTY, y KOTOPOro KaK[as KOMIIeTeHLUs
(MOMHOCTBIO WM YaCTUUHO (popMuUpyeMasi JaHHOM AWCLIMITIMHON) cpoOpMUpPOBaHa Ha BbICOKOM
YPOBHE.

O11eHKa «XOPOIIO» BLICTABJISIETCS CTYZEHTY, y KOTOPOr0o KOMIeTeHLUsl (TI0JTHOCThIO UK
YacTUYHO (popMUpyeMasi JaHHOW AUCLUIUIMHON) cpopMHUpOBaHa He HUXKe, YeM Ha MPOJBUHYTOM
yYPOBHe.

OueHKa «y/IOBJIeTBOPUTE/bHO» BBICTaB/SIETCS CTYJ€HTY, Y KOTOPOrO KOMIeTeHLs
(MOTHOCTBIO WM YaCTUYHO hopMUpyeMast JaHHOW JTUCLUIIMHON) CpOPMUPOBaHa He HIXKe, ueM
Ha [IOPOrOBOM ypPOBHe.

O1leHKa «HEeY/I0BJIeTBOPUTE/IbHO» BBICTABJISIETCSI CTYAEHTY, V KOTOPOrO KOMIIEeTeHLIs
(TMOJTHOCTBIO WK YaCTUYHO (hopMHUpyeMasi JaHHOM AUCLUIIZIMHOW) cpopMHUpOBaHa HUXKe, YeM Ha
TIOPOTOBOM YDOBHE.

O1leHKa «3aueT» BBICTAB/ISIeTCSl CTY/IEHTY, Y KOTOPOTrO KOMIIeTeHLUs1 (TTOJTHOCTBIO WU
yacTUuHO dopMHpyeMasi JaHHOW AUCLIMILIMHON) chopMUpOBaHa He HWXKe, UeM Ha MOPOroBOM
YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCSI CTY[EHTY, Y KOTOPOTr0 KOMIleTeHLUs1 (TIOJTHOCThIO
WA YacTUUHO (opMHUpyeMasi IJaHHOW JUCLIMIIMHOMN) copMHUpOBaHa HUKe, YeM Ha TIOPOrOBOM
YPOBHe.
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IIpuioxenue Ne2 K paboueii mporpaMmMe JUCIUATUTHHBI
«AuddepennuanbHbIe ypaBHeHUA»

METO]I[I/I'IECKI/IE YKa3aHHUA /I CTYAE€HTOB 10 0OCBOCHHUI0 JUCLHUII/INHbI

OcHOBHOM  (hOpMOM  UM3/I0’KEeHUSsI yueOHOrO Marepuana 1O  JUCIUIUIMHE
«IunddeperivanbHble  ypaBHEHUs» SIBISIOTCS JIEKLWH, TIPUUEM B JOCTaTOUYHO OOJBbIIOM
o0beMe. DTO CBSI3aHO C Te€M, UTO B OCHOBE JMCLIMIUIMHBI JIE)KUT OCOOBIM MaTemMaThueCKUi
amrapar, C TOMOIIbI0 KOTOPOTO PelIalTCsl I0BOJBHO CJIOKHBIE M I'DOMO3JKHe 3azaud. Ilo
OOJILIIIMHCTBY T€M TMpeAyCMOTPEHbl TIPAaKTUUECKWe 3aHSATHs, Ha KOTOPBIX TPOUCXOJAUT
3aKpervieHre JIeKIIMOHHOTO MaTepuasja TyTeM TpUMeHeHUsi ero K KOHKPeTHbIM 3ajlayaM U
0TpabOTKa HABBIKOB PabOThI C MAaTeEMaTHUECKUM armapaToM AuddepeHIialbHbIX YPaBHEHUH.

1711 yCIIeIIHOTO OCBOEHUS AUCLIUIIMHBI OUeHb Ba)KHO pellleHWe O0CTaTOUYHO OOJIBIIIOro
KO/IMYeCTBa 3a/ja4, Kak B ayJUTOPHUU, TaK U CaMOCTOSITE/IbHO B KauecTBe [JOMAITHUX 3aZlaHUH.
[Tpumephb! pellieHyst 3a/iay pa30UpParOTCsl Ha TPAKTUUECKUX 3aHSATHUSX, TIPU HEO0OXOAUMOCTH TI0
Haubosiee TPyAHBIM TeMaM TIPOBOJSTCS [OMOJIHUTE/bHbIE KOHCY/bTaluk. OCHOBHas 1iefb
pellieHNs 3alau — TIOMOUb YCBOWTh (hyH/IaMeHTasIbHble TIOHSTHS U OCHOBBI H(depeHI[HalbHbIX
ypaBHeHWH. [/ pellieHust BCceX 3ajiad HeoOXOAMMO 3HaTh U TIOHUMATh JIEKIIMOHHBIM MaTepHall.
[TosToMy B TMpoljecce W3y4eHUS] [AUCLUIUIMHBI DPEKOMEH/yeTCsl pery/spHOe TIOBTOpeHHe
MIPOM/IEHHOTO JIEKIIMOHHOTO Marepuana. Marepuasn, 3aKOHCIIeKTUPOBAaHHBIA Ha JIEKIHSX,
HeoOX0oUMO /ToMa ellje pa3 TpopabaThiBaTh U MPU HEOOXOAMMOCTH JIOTIOJHATE WHbOpMaIHeH,
TMOJTyUeHHOM Ha KOHCYJIbTALUAX, TTPAKTUYECKHUX 3aHATUSAX WU U3 yUeOHOM TUTepaTyphbl.

Bosibilioe  BHUMaHWe [O/DKHO OBITh Yy/le/IeHO BBITIOJTHEHHIO JOMallHed pabotel. B
KauecTBe 3a/laHWN [/II CaMOCTOSITeJTIbHOM pabOThI /ioMa CTyJeHTaM TIpe/jiaraloTcs 3afiaud,
aHa/IOTUUHBbIe Pa300paHHBIM Ha JIEKIUSX W TIPAKTUUeCKWUX 3aHATHUSX WM HeMHOro Oosee
CJIO’KHBIE, KOTOPBIE SIB/ISIFOTCS Pe3y/IbTaTOM 00beJUHEHHST HECKOTbKMX 0a30BbIX 3a/1ay.

[yis TpoBepKM W KOHTPOJISI YCBOEHUSI TEOPETHUECKOT0 MaTepwasa, NpruoOpeTeHHbBIX
MPAaKTUYECKMX HABBIKOB pabOThI C armapaToM JuddepeHIMaIbHbIX YPaBHEHUH, B TeueHHe
00yueHHsI POBOASITCSI MEPOTIPUSTHS TEKYIIel aTTeCTallii B BU/le KOHTPOJIbHBIX PaboT B 000uX
CeMecTpax W3yueHWs AMCLUIUIMHBL Tak)ke MPOBOAATCS KOHCY/bTAl[UM (P HEOOXOJUMOCTH)
1o pa3bopy 3aZiaHuii, KOTOPbIe BbI3BAJIN 3aTPY/JHEHUSI.

B KoHIle mepBoro cemectpa WM3yueHUs AUCIMIUVIMHBI CTY/E€HThbl CAAIOT 3a4eT, B KOHILIe
BCETO Kypca — 3K3aMeH. 3ayeT I0 WTOraM TIepBOTO CeMeCTpa BBICTaB/ISIETCS TI0 WTOTam
KOHTPOJIbHBIX Pab0T. DK3aMeH TPUHHUMAETCs 10 3K3aMeHAl[MOHHBIM OueTaM, KaXKIbld W3
KOTODBIX BK/TIOUaeT B cebsi Ba TeOpeTHUeCKHUX Borpoca. Ha camocTosiTesTbHYHO TIOJTOTOBKY K
9K3aMeHy Bblje/sseTcsl 3 JHs, BO BpPeMs TOJTOTOBKM K 3K3aMeHy MpeAyCMOTpeHa TpyIoBast
KOHCY/IbTaL[usl.

OcBOMTH  BOMpOCHI,  M3/araeMble B TIpOLleCCe  HW3YUeHWsS  JUCIUIUIAHBI
«InddepernanbHble YpaBHEHUSI» CAMOCTOSITENTBHO CTYZEHTY KpaliHe CI0XKHO. DTO CBSI3aHO CO
CJIOKHOCTBIO M3yYaeMoro Marepuana v 0oblMM 00beMOM Kypca. ITo3ToMy moceljeHHe BCex
ayJUTOPHBIX 3aHSATHUN SIBJIIETCSI COBEPIIEHHO HeoOXoAUMbIM. be3 YIOpHBIX U peryJspHBIX
3aHATMM B TeUeHHEe CeMeCTpa CJaTh 3ayeT M 9K3aMeH 10 WTOraM H3yUeHHUs AMCLIATUIMHBI
CTYZIeHTY TIPaKTUYeCKHA HEBO3MOXKHO.

YueOHO-MeTOANUECKOE 00ecrieueHue
CaMOCTOATE/TLHOM PadoThI CTYACHTOB M0 AUCIUIINHE

[nsi camocTosiTe/IbHOM pabOTBI PEKOMEHZYeTCs MCII0/Ib30BaTh Y4eOHYIO JIUTepaTypy,
coJlep)Kalllyl0 MaTepuanbl U YIPaKHEHUsI M0 Kypcy JAuddepeHLMaNbHbIX YpPaBHEHUM.
Jlutepatypy C pa300paHHBIMU MeTO/laMH peltieHui anddepeHIManbHbIX YpaBHEHUA U CUCTEM
IvddepeHMaNbHBIX YPaBHEHUM, a TakKe NpUMepaMu uX perieHWid. K TakuM MO>KHO OTHECTH
Cl1efyrolye u3aHus:
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1. ®unmmror A.®. CoopHHUK 3az1au o AuddepeHiranbHbIM YpaBHeHUsAM, M.: Hayka, 1992.

2. Tnpizun, C. /. TIpakTuKyM 1Mo Kypcy OOBIKHOBEHHBIX AW ¢epeHLraNbHbIX YPaBHEHUH:
yue6Hoe mocobue / C. 1. T'ne3un, A. O. Tonbeti; fpocn. roc. yH-T. um. I1. T'. lemugoBa —
Apocnasne: Apl'Y, 2011.

3. Tloutpsrun JI.C. O6sikHOBeHHBIE AU depeHIaibHbIe ypaBHeHus, M.: Hayka, 1982.

4. Crenanos B.B. Kypc quddepenimanbibix ypaBHeHUid, M.: du3smarrus, 1959.

Takke ms mozbopa yueOHOW nUTEpaTypbl PEKOMEHZYETCS WCIOJ/Ib30BaTh IMPOKUM
CTEeKTP UHTePHeT-PeCypCoB:

1. MexayHapoaHbIii HayuHo-oOpa3oBarenbHbId caiit EqWorld. Caiitr EqWorld
CofepXUT  OOIMMPHYI0  WHPOPMAILMI0O O  pa3IMUHbIX  Kjaccax 0OBIKHOBEHHBIX
muddepenimanbHbix  ypaBHeHud (OZ]Y), audd@epeHLMa/NbHBIX ypaBHEHUMM C 4YaCTHBIMU
npou3BoHbIMU (YpUII), uHTerpanbHbIX ypaBHEHUM, (PYHKLIMOHANIbHBIX ypaBHEHUW U JIPYTHX
MaTeMaTUueCKUX ypaBHeHUH. [IpuBe/ieHbl Tab/IUIbl TOUHBIX DEIeHKH, OMMCAHbl METO/IbI DEIIeHNs
YDaBHEHWH, €CThb MHTEDEeCHble CTaTbd, [JaHbl CChIKM Ha MaTeMaTH4eCKHe TMpOrpaMMbl, YKa3aHbI
aZipeca HayuyHbIX CaWTOB, HW3[aTelbCTB, )XypHarioB U [Jp. VIMeeTcs JUHAMUUECKUW paszen
EgArchive, KOTOpBIN JJaeT BO3MOKHOCTh aBTOPaM OTEPAaTUBHO TyO/IMKOBaTh CBOM YPAaBHEHUS U
WX TOYHbIE peIlleHus], TepBble WHTerpasbl U rpeobpa3oBaHus. CojiepKUT yueOHYHO (U3MKO-
MaTeMaTHuecKyr 6ubauoTeky, B KOTOPYIO aBTOPbI MOTYT 00aB/ISITh CBOW KHUIU W JMCCEDTAlUU, a
TakKe GopyM /17151 BOMPOCOB U JAUCKYCCHH.

EqWorld paboTaer Ha pycckom W aHriuiickom si3blKax (TJIaBHasi CTp. CaiiTa IepeBeieHa
TaK)Ke Ha HeMelKui, (paHIly3CKWi, WTAAbgHCKHM W WCIAHCKWK SI3bIKW) W TIpeJHa3HaueH [jis
IIMPOKOTO Kpyra ydeHbIX, MperojiaBaTesiell By30B, WH)XE€HEPOB, aCMPAaHTOB U CTYAEHTOB B
pa3/IMyHbIX 00/1aCTSAX MaTeMaTUKU, MeXaHUKH, PU3UKH, XUMUU, OMOJIOTUN U MH)KeHepHBIX HayK.
Bce pecypchl caiiTa siB/ISIIOTCS O€CTIaTHBIMM 15 €70 T10J/Ib30BaTe e,

EqWorld cogepxxut okono 2000 BeG-cTpanui] (KHUTH OHOMMOTEKM HE YUWUTHIBAIOTCS), €ro
roceiaroT Jitogd w3 200 cTpaH MMpa, CpefHss TocellaeMocTh cabita mpeBbiiiiaeT 3000 yesioBeK B
CcyTKu.Apeca calita B WurepHeTe: http://eqworld.ipmnet.ru/indexr.htm (pyc.),

http://eqworld.ipmnet.ru (aHrJ.).
2. D/IeKTPOHHO-0M0/IMOTeUHasi CcHCTeMa «YHHUBepcuTeTcKasa Oubimoreka online»

(www.biblioclub.ru ) - snekTpoHHasi 6ubMOTeKa, obecreuwBaroIiasi JOCTyn K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-IIepPBOMCTOYHUKAM, y4yeOHOM, HayuyHOW U Xy/I0’KeCTBEHHOM
NUTepaType BeAyIUX U3JaTebCTB (*perucTpaijus B 31eKTPOHHON OHMOIMOTeKe — TOIBKO B CETH
yHuBepcuteta. [Tocie perucrpaipu pabota C CUCTeMOM BO3MOXKHA C JIFOOOM TOUKH /IOCTyTIa B
Internet.).

3. Nudopmanuonnas cucrema "EauHoe OKHO jocTyma K o0pa3oBare/bHBIM
pecypcam” (http://window.edu.ru/library).

Lenbto  co3gaHusi UHGPOpMALMOHHOM  cuctembl "EguHOoe OKHO — JOCTyma K
obpa3oBatesibHbiM pecypcam” (MC "EpuHoe oKHO") sBisieTcs obecrieueHue CBOOOJHOTO
JIOCTyTIa K WHTerpajbHOMY KaTasiory o0pa3oBaTe/bHbIX WHTePHEeT-PeCypCoB M K 3/IeKTPOHHOM
Oubmoreke yuyeOHO-METOAWUYECKMX MaTepuasioB s o0miero W TpodecCUOHATBEHOTO
obpa3oBaHwUsl.

VudopmaionHas cuctema "EnuHoe OKHO [ocTyrma K oOpa3oBaTesibHbIM pecypcam”
co3faHa 10 3aka3y ®PezepanbHOro areHTcTBa 1o obpa3zoBaHuto B 2005-2008 rr. I'osioBHOM
pa3pabotuvk mpoekra - PezsepasbHOE TOCY/JapCTBEHHOE aBTOHOMHOE  yupeX/eHHue
['ocyzapcTBeHHBIM Hay4YHO-UCC/Iej0BaTeNbCKUA MHCTUTYT WH(OPMAL[MOHHBIX TeXHOJIOTUH U
TesieKoMmyHuKaimii (PI'AY 'HUU UTT "Undopmuka") www.informika.ru.

Il camocTosATeNnbHOTO mozbopa uTepatypbl B Oubmuoteke Apl'Y pekomeHayeTcs
UCII0/Tb30BaTh:

27


http://eqworld.ipmnet.ru/ru/methods.htm
http://eqworld.ipmnet.ru/ru/solutions.htm
http://eqworld.ipmnet.ru/ru/solutions/interesting.htm
http://eqworld.ipmnet.ru/ru/methods.htm
http://eqworld.ipmnet.ru/eqarchive/?lang=ru
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/author/addbook.htm
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/forum/
http://eqworld.ipmnet.ru/index.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/index-es.htm
http://eqworld.ipmnet.ru/index-it.htm
http://eqworld.ipmnet.ru/index-fr.htm
http://eqworld.ipmnet.ru/index-de.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/index.htm
http://www.biblioclub.ru/
http://window.edu.ru/library
http://www.informika.ru/

1. /luunbiii  kabuner (http:/lib.uniyar.ac.ru/opac/bk login.php) gaer BO3MOXKHOCTBb
roJiyueHus on-line ocTymna K CIUCKy BblIaHHOM B aBTOMaTU3MPOBAaHHOM DeXXUMe JINTepaTyphbl,
MPOCMOTPA Y KOTTMPOBAHUS 3/IEKTPOHHBIX BEDPCHH W3[JaHUI COTPYAHUKOB yHUBepcuTeTa (yuel. u
METO/]. TI0COOMSI, TEKCThI JIEKIUH | T.[.) st paboThl B «/InuHOM KabuHeTe» HEOOXOAMMO 3alTH
Ha cait HayuHoii 6ubmioreku SpI'Y c moboli TOUkH, UMerolei focTym B Internet, B MyHKT
MeHI0 «DJIEKTPOHHBIM KaTasior»; TPOUTH TIPOLIeAYPY aBTOPU3ALMH, BHIOpaB BK/IAKY
«ABTOpH3aLUsi», U 3aTI0/IHUATH Mpe/iCTaB/IeHHbIe 110J1 UH()OPMAaLUH.

2. DyieKTpoHHas 0ub/MoTeKa yueOHbIX MaTepuasioB SIpl'y

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) cogepxutr 6omee 2500 mOMHBIX
TEeKCTOB y4yeOHBbIX U yueOHO-MeTOJUUeCKHWX MaTepuajoB 10 OCHOBHbIM MH3y4aeMbIM
JUCLUIUTMHAM, U3flaHHbIX B yHHUBepcuTeTe. [IocTym B CeTH YyHHBeEpCHTeTa, JHOO TI0
JIOTUHY/TIapOJItO.

3. DnekTpoHHasi KapToTeKa « KHUroo0ecneyeHHOCTb»

(http://wwwe.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaer yueGHBIN (OHZ
HayuyHoii Oubmiorekn SIpI'Y, mpepocTaBnsieT OrepaTWBHYI0 WH(GOPMALMI0 O COCTOSTHUN
KHUT000ecreyeHHOCTH IMCLIUIUIMH OCHOBHOMW U [IOTIOJTHUTE/IBHOM ITepaTypoy, a TakKe L{UK/Ia
JUCLIMIUTH ¥ CTielidasbHOCTed. DIeKTPOHHast KapToTeka «KHHUTroobecrneueHHOCTb» /IOCTYITHA B
ceTH yHMBepcuTeTa U yepe3 JINUHbINA KabrHeT.

28


http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

